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ʈɽɼɸʂʎʀʆʅʅɸʗ ʂʆʃʃɽɻʀʗ  

ʅɸʋʏʅʆ-ʇʈʆʀɿɺʆɼʉʊɺɽʅʅʆɻʆ ʇɽʈʀʆɼʀʏɽʉʂʆɻʆ ɾʋʈʅɸʃɸ 

çʅɸʋʂɸ ɺ ʎɽʅʊʈɸʃʔʅʆʁ ʈʆʉʉʀʀè 
 

ɿɸɿʋʃʗ ɸʣʝʢʩʘʥʜʨ ʅʠʢʦʣʘʝʚʠʯ ð ʛʣʘʚʥʳʡ ʨʝʜʘʢʪʦʨ, ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʛʣʘʚʥʳʡ 

ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʌɻɹʅʋ ɺʅʀʀʊʠʅ 

ʅɸɻʆʈʅʆɺ ʉʪʘʥʠʩʣʘʚ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ð ʟʘʤ. ʛʣʘʚʥʦʛʦ ʨʝʜʘʢʪʦʨʘ, ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʩʦʨ, ʟʘʤ. ʜʠʨʝʢʪʦʨʘ ʧʦ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ ʌɻɹʅʋ ɺʅʀʀʊʠʅ 

ɻʆʃʋɹɽɺ ʀʚʘʥ ɻʨʠʛʦʨʴʝʚʠʯ ð ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘʩʣʫʞʝʥʥʳʡ ʜʝʷʪʝʣʴ ʥʘʫʢʠ 

ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʟʘʚ. ʦʪʜʝʣʦʤ ʌɻɹʅʋ çʈʦʩʠʥʬʦʨʤʘʛʨʦʪʝʭè 

ɻʆʈɹɸʏɽɺ ʀʚʘʥ ɺʘʩʠʣʴʝʚʠʯ ð ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʈɸʅ, ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 

ʈɻɸʋ-ʄʉʍɸ ʠʤʝʥʠ ʂ.ɸ. ʊʠʤʠʨʷʟʝʚʘ 

ɽʈʆʍʀʅ ʄʠʭʘʠʣ ʅʠʢʠʪʴʝʚʠʯ ð ʘʢʘʜʝʤʠʢ ʈɸʅ, ʟʘʩʣʫʞʝʥʥʳʡ ʜʝʷʪʝʣʴ ʥʘʫʢʠ ʈʌ, ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ 

ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʣʘʫʨʝʘʪ ʧʨʝʤʠʠ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ 

ɾɸʃʅʀʅ ʕʜʫʘʨʜ ɺʠʢʪʦʨʦʚʠʯ ð ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʣʘʫʨʝʘʪ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʧʨʝʤʠʠ ʈʌ ʚ ʦʙʣʘʩʪʠ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ, ʌɻɹʅʋ ʌʅɸʎ ɺʀʄ 

ɿɸɺʈɸɾʅʆɺ ɸʥʘʪʦʣʠʡ ʀʚʘʥʦʚʠʯ ð ʘʢʘʜʝʤʠʢ ʈɸʅ, ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʌɻɹʆʋ 

ɺʆ ʄʠʯɻɸʋ 

ʂʅʗɿɽɺɸ ʃʘʨʠʩʘ ɻʝʥʥʘʜʴʝʚʥʘð ʜʦʢʪʦʨ ʭʠʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʛʣʘʚʥʳʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʩ 

ʚʦʟʣʦʞʝʥʠʝʤ ʦʙʷʟʘʥʥʦʩʪʝʡ ʋʯʝʥʦʛʦ ʩʝʢʨʝʪʘʨʷ ʌɻɹʅʋ ɺʅʀʀʊʠʅ 

ʃɸʈʖʐʀʅ ʅʠʢʦʣʘʡ ʇʝʪʨʦʚʠʯ ð ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘʩʣʫʞʝʥʥʳʡ ʜʝʷʪʝʣʴ ʥʘʫʢʠ 

ʈʌ, ʟʘʩʣʫʞʝʥʥʳʡ ʨʘʙʦʪʥʠʢ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʌɻɹʆʋ ɺʇʆ çʇʝʥʟʝʥʩʢʠʡ ɻɸʋè 

ʃʗʃʗʂʀʅ ɺʘʣʝʥʪʠʥ ʇʘʚʣʦʚʠʯ ð ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘʩʣʫʞʝʥʥʳʡ ʜʝʷʪʝʣʴ ʥʘʫʢʠ 

ʈʌ, ʌɻɹʅʋ ʌʅɸʎ ɺʀʄ 

ʄʀʑɽʅʂʆ ʉʝʨʛʝʡ ɺʣʘʜʠʤʠʨʦʚʠʯ ð ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘʩʣʫʞʝʥʥʳʡ ʜʝʷʪʝʣʴ 

ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ʈʌ, ʣʘʫʨʝʘʪ ʧʨʝʤʠʠ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʚ ʦʙʣʘʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ, ʯʣʝʥ ʅʘʮʠʦʥʘʣʴʥʦʛʦ 

ʢʦʤʠʪʝʪʘ ʧʦ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʚʝʱʝʩʪʚ ʈɸʅ, ʌɻɹʆʋ ɺʆ ʊɻʊʋ 

ʇʆʇʆɺ ɺʣʘʜʠʤʠʨ ɼʤʠʪʨʠʝʚʠʯ ð ʘʢʘʜʝʤʠʢ ʈɸʅ, ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʧʨʝʟʠʜʝʥʪ 

ʈʝʛʠʦʥʘʣʴʥʦʡ ʦʙʣʘʩʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ "ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʘʷ ʘʩʩʦʮʠʘʮʠʷ ʠʥʞʝʥʝʨʦʚ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ 

ï ʉʇɸ-ʀʉʍ", ʯʣʝʥ ʇʨʘʚʣʝʥʠʷ ɸʩʩʦʮʠʘʮʠʠ ʩʦʜʝʡʩʪʚʠʷ ʧʦʣʝʚʳʤ ʵʢʩʧʝʨʠʤʝʥʪʘʤ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, 

ʜʠʨʝʢʪʦʨ ʌɻɹʅʋ çʀɸʕʇè 

ʉʊʈɽɹʂʆɺ ɼʤʠʪʨʠʡ ʉʝʤʝʥʦʚʠʯ ð ʘʢʘʜʝʤʠʢ ʈɸʅ, ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 

ʟʘʩʣʫʞʝʥʥʳʡ ʜʝʷʪʝʣʴ ʥʘʫʢʠ ʈʌ, ʟʘʤʝʩʪʠʪʝʣʴ ʧʨʝʜʩʝʜʘʪʝʣʷ ʈʦʩʩʠʡʩʢʦʛʦ ʢʦʤʠʪʝʪʘ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ, ʧʨʝʜʩʝʜʘʪʝʣʴ ʨʘʙʦʯʝʡ ʛʨʫʧʧʳ ɽʚʨʦʧʝʡʩʢʦʛʦ ʙʶʨʦ ʖʅɽʉʂʆ ʧʦ 

ʦʙʨʘʟʦʚʘʥʠʶ ʚ ʦʙʣʘʩʪʠ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ, ʛʣʘʚʥʳʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʌɻɹʅʋ ʌʅɸʎ ɺʀʄ 

ʌɽɼʆʈɽʅʂʆ ɺʷʯʝʩʣʘʚ ʌʠʣʠʧʧʦʚʠʯ ð ʘʢʘʜʝʤʠʢ ʈɸʅ, ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 

ʟʘʩʣʫʞʝʥʥʳʡ ʜʝʷʪʝʣʴ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ʈʌ, ʜʠʨʝʢʪʦʨ ʌɻɹʅʋ çʈʦʩʠʥʬʦʨʤʘʛʨʦʪʝʭè 
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ʋʯʨʝʜʠʪʝʣʴ ʠ ʠʟʜʘʪʝʣʴ ʞʫʨʥʘʣʘ:  
ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʥʘʫʯʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʠʢʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ 

ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ  

(ʌɻɹʅʋ ɺʅʀʀʊʀʅ) 

 
ʕʂʉʇɽʈʊʅʓʁ ʉʆɺɽʊ  

ʅɸʋʏʅʆ-ʇʈʆʀɿɺʆɼʉʊɺɽʅʅʆɻʆ ʇɽʈʀʆɼʀʏɽʉʂʆɻʆ ɾʋʈʅɸʃɸ 

çʅɸʋʂɸ ɺ ʎɽʅʊʈɸʃʔʅʆʁ ʈʆʉʉʀʀè 
 

ʪʝʭʥʦʣʦʛʠʠ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ, ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ 

ʟʘʨʫʙʝʞʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ 

 

ʆʉʊʈʀʂʆɺ ɺʘʣʝʨʠʡ ɺʘʩʠʣʴʝʚʠʯ ð ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʟʘʚ. ʣʘʙʦʨʘʪʦʨʠʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʤʘʟʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʦʪʨʘʙʦʪʘʥʥʳʭ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʌɻɹʅʋ ɺʅʀʀʊʠʅ 

ʐʋɺɸʃʆɺ ɸʥʘʪʦʣʠʡ ʄʠʭʘʡʣʦʚʠʯ ð ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘʚ. ʣʘʙʦʨʘʪʦʨʠʝʡ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʚʟʘʤʝʥ ʞʠʜʢʦʛʦ ʪʦʧʣʠʚʘ, ʌɻɹʅʋ ɺʅʀʀʊʠʅ 

ʇɽʊʈɸʐɽɺ ɸʣʝʢʩʘʥʜʨ ʀʚʘʥʦʚʠʯ ð ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʟʘʚ. ʣʘʙʦʨʘʪʦʨʠʝʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʭʨʘʥʝʥʠʷ ʠ ʟʘʱʠʪʳ ʪʝʭʥʠʢʠ ʦʪ ʢʦʨʨʦʟʠʠ, ʌɻɹʅʋ ɺʅʀʀʊʠʅ 

ɽʈʆʍʀʅ ɻʝʥʥʘʜʠʡ ʅʠʢʦʣʘʝʚʠʯ ð ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʟʘʚ. ʣʘʙʦʨʘʪʦʨʠʝʡ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 

ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʝ, ʌɻɹʅʋ ɺʅʀʀʊʠʅ 

 

ʊʝʭʥʦʣʦʛʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ 

 

ʊʀʐɸʅʀʅʆɺ ʅʠʢʦʣʘʡ ʇʝʪʨʦʚʠʯ ð ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʛʣʘʚʥʳʡ ʥʘʫʯʥʳʡ 

ʩʦʪʨʫʜʥʠʢ ʣʘʙʦʨʘʪʦʨʠʠ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʌɻɹʅʋ 

ɺʅʀʀʊʠʅ 

ɼʆʈʆɺʉʂʀʍ ɺʣʘʜʠʤʠʨ ʀʚʘʥʦʚʠʯ ð ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʟʘʚ. ʣʘʙʦʨʘʪʦʨʠʝʡ ʫʧʨʘʚʣʝʥʠʷ 

ʢʘʯʝʩʪʚʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ, ʌɻɹʅʋ ɺʅʀʀʊʠʅ 

 

ɸʛʨʦʥʦʤʠʷ 

ʊʈʋʅʆɺ ʖʨʠʡ ɺʠʢʪʦʨʦʚʠʯ ð ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ɺʩʝʨʦʩʩʠʡʩʢʠʡ 

ʠʥʩʪʠʪʫʪ ʩʘʜʦʚʦʜʩʪʚʘ ʠʤ. ʀ.ɺ. ʄʠʯʫʨʠʥʘ 

 

ɺʝʪʝʨʠʥʘʨʠʷ ʠ ɿʦʦʪʝʭʥʠʷ 

 

ʕʅɻʆɺɸʊʆɺ ɺʷʯʝʩʣʘʚ ʌʝʜʦʨʦʚʠʯ ð ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʛʣʘʚʥʳʡ ʥʘʫʯʥʳʡ 

ʩʦʪʨʫʜʥʠʢ ʣʘʙʦʨʘʪʦʨʠʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʚʠʥʠʥʳ, ʌɻɹʅʋ ɺʅʀʀʊʠʅ 

ʐʋʃɸɽɺ ɻʝʥʥʘʜʠʡ ʄʠʭʘʡʣʦʚʠʯ ð ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʟʘʚ. ʣʘʙʦʨʘʪʦʨʠʝʡ 

ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʚʠʥʠʥʳ, ʌɻɹʅʋ ɺʅʀʀʊʠʅ 

ʌʀʃʀʇʇʆɺɸ ʆʣʴʛʘ ɹʦʨʠʩʦʚʥʘ ð ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʟʘʚ. ʣʘʙʦʨʘʪʦʨʠʝʡ ʪʝʭʥʦʣʦʛʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʦʢʘ ʠ ʛʦʚʷʜʠʥʳ, ʌɻɹʅʋ ɺʅʀʀʊʠʅ 

 

ʕʢʦʥʦʤʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘʨʦʜʥʳʤ ʭʦʟʷʡʩʪʚʦʤ (ɸʇʂ ʠ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ) 

 

ʉɸɿʆʅʆɺ ʉʝʨʛʝʡ ʅʠʢʦʣʘʝʚʠʯ ð ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘʚ. ʣʘʙʦʨʘʪʦʨʠʝʡ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ, ʌɻɹʅʋ ɺʅʀʀʊʠʅ 

ʉʆʃʆʇʆɺ ɺʣʘʜʠʤʠʨ ɸʣʝʢʩʝʝʚʠʯ ð ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʧʨʦʨʝʢʪʦʨ ʧʦ ʥʘʫʯʥʦʡ ʠ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ ʌɻɹʆʋ ɺʆ ʄʠʯɻɸʋ 

 

ʉʪʘʪʴʠ, ʧʦʩʪʫʧʘʶʱʠʝ ʚ ʨʝʜʘʢʮʠʶ, ʨʝʮʝʥʟʠʨʫʶʪʩʷ. ɿʘ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʩʚʝʜʝʥʠʡ, ʠʟʣʦʞʝʥʥʳʭ ʚ ʩʪʘʪʴʷʭ, ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʥʝʩʫʪ 
ʘʚʪʦʨʳ. ʄʥʝʥʠʝ ʨʝʜʘʢʮʠʠ ʤʦʞʝʪ ʥʝ ʩʦʚʧʘʜʘʪʴ ʩ ʤʥʝʥʠʝʤ ʘʚʪʦʨʦʚ ʤʘʪʝʨʠʘʣʦʚ. ʇʨʠ ʧʝʨʝʧʝʯʘʪʢʝ ʩʩʳʣʢʘ ʥʘ ʞʫʨʥʘʣ ʦʙʷʟʘʪʝʣʴʥʘ. 

ʄʘʪʝʨʠʘʣʳ ʧʫʙʣʠʢʫʶʪʩʷ ʚ ʘʚʪʦʨʩʢʦʡ ʨʝʜʘʢʮʠʠ. 

É çʅʘʫʢʘ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʈʦʩʩʠʠè, 2017 
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ʤʦʞʝʪ ʙʳʪʴ ʫʣʦʞʝʥʦ ʪʦʣʴʢʦ ʦʜʥʦ ʩʝʤʷ ʩʦʠ, ʜʦʣʞʥʳ ʙʳʪʴ ʥʝ ʙʦʣʝʝ 9-10 ʤʤ. 

ʋʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʚʨʝʤʝʥʥʳʝ ʠʥʪʝʨʚʘʣʳ ʤʝʞʜʫ ʚʳʙʨʦʩʘʤʠ ʠʟ ʷʯʝʝʢ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʩʝʤʷʥ ʩʦʠ ʩʦʩʪʘʚʣʷʶʪ ʦʪ 140 ʜʦ 300 ʤʠʣʣʠʩʝʢʫʥʜ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʯʘʩʪʦʪʳ 

ʚʨʘʱʝʥʠʷ ʚʳʩʝʚʘʶʱʝʛʦ ʜʠʩʢʘ ʦʪ 1,2 ʜʦ 2,72 ʩ-1. ʈʘʩʯʝʪʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʝʤʷʥ ʚ ʛʥʝʟʜʝ ʠ ʤʝʞʜʫ ʛʥʝʟʜʘʤʠ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʞʠʤʘ ʨʘʙʦʪʳ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʦʧʨʝʜʝʣʠʣʠ, ʦʥ ʩʦʩʪʘʚʠʣ 0,3-0,45 ʠ 0,70-0,86. 
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ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʭʦʜʠʤʦʩʪʴ ʨʘʩʯʝʪʥʳʭ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʧʨʦʚʝʜʝʥʥʦʛʦ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ, 

ʧʦʣʫʯʝʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʚʠʜʝʦʩʲʝʤʢʠ, ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ; ʨʘʩʭʦʞʜʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ 

ʥʝ ʙʦʣʝʝ 6-8 %, ʯʪʦ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʧʦʛʨʝʰʥʦʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘ. ɼʣʠʥʘ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʡ ʟʦʥʳ ʜʘʪʯʠʢʘ ʚʳʩʝʚʘ ʩʤʝʱʝʥʥʦʛʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʯʢʠ ʚʳʙʨʦʩʘ ʩʝʤʷʥ 

ʠʟ ʷʯʝʝʢ ʥʝ ʤʝʥʝʝ 15 ʤʤ ʧʨʠ ʝʛʦ ʫʩʪʘʥʦʚʢʝ ʥʝ ʥʠʞʝ 50 ʤʤ ʦʪ ʪʦʯʢʠ ʦʪʨʳʚʘ ʩʝʤʝʥʠ ʦʪ 

ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʜʠʩʢʘ ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ ʥʝ ʤʝʥʝʝ 30 ʤʤ. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ 

ʧʣʘʩʪʠʥʘʤʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʡ ʟʦʥʳ ʜʘʪʯʠʢʘ ʚʳʩʝʚʘ ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 20 ʤʤ. ɿʘʟʦʨ 

ʤʝʞʜʫ ʪʦʨʮʦʤ ʠʥʜʫʢʪʠʚʥʦʛʦ ʜʘʪʯʠʢʘ ʧʫʪʠ ʠ ʛʦʣʦʚʢʘʤʠ ʙʦʣʪʦʚ ʥʘ ʜʠʩʢʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʜʦʣʞʝʥ ʙʳʪʴ ʥʝ ʙʦʣʝʝ 2 ʤʤ. ʇʦʢʘʟʘʥʦ, ʯʪʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʚʳʩʝʚʘ ʩʝʤʷʥ ʧʦʟʚʦʣʠʪ 

ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʧʦʩʝʚʘ ʟʘ ʩʯʝʪ ʧʦʩʪʦʷʥʥʦʛʦ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʤʝʭʘʥʠʟʘʪʦʨʘ ʦ ʭʦʜʝ 

ʧʨʦʮʝʩʩʘ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʦʪʢʘʟʘʭ ʩʝʷʣʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʷ, ʩʧʦʩʦʙ ʧʦʩʝʚʘ, ʚʳʩʝʚʘʶʱʠʡ ʘʧʧʘʨʘʪ, ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ. 
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Abstract. A nesting method for seeding soybean seeds, providing for the uniform 

arrangement of three soybean seeds in a nest with a given spacing between the sockets, 

depending on the seeding rate on one hectare, it was proposed to use. Laboratory tests of the 

sowing apparatus were carried out on specially constructed stands. Advantages of the nesting 

method according to several patterns of intervals between the seeds in the nest and the 

distances between the nests, in comparison with the ordinary sowing, were revealed by the 

results of the preliminary field experiment. It is established that the height of soybean plants 

by the nesting method exceeds by 5-10 cm hand-planted by the ordinary method. The number 

of beans with two grains on the plant varied according to layouts from 30 to 44%, and with 

three grains from 52 to 66%. It was determined that the diameter and depth of the cell of a 

cylindrical shape, into which only one soybean seed can be laid, should not be more than 9-

10 mm. It was established that the time intervals between the emissions from the cells of the 
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maximum number of soybean seeds range from 140 to 300 milliseconds with a change in the 

rotation speed of the sowing disk from 1.2 to 2.72 s-1. The calculated coefficient of variation 

in seed distribution in the nest and between the nests, depending on the mode of operation of 

the experimental apparatus, was 0.3-0.45 and 0.70-0.86. It is established that the 

convergence of the calculated data obtained from the results of the computational experiment 

and the experimental data obtained with video shooting is satisfactory; the discrepancy is not 

more than 6-8%, which is within the error of the experiment. The length of the sensitive zone 

of the seeding sensor of the seeds shifted from the point of ejection from the cells is not less 

than 15 mm when it is installed not less than 50 mm from the point of separation of the seed 

from the side surface of the disk should be not less than 30 mm. The distance between the 

plates of the sensitive zone of the seed sensor should not exceed 20 mm. The clearance 

between the end face of the inductive path sensor and the bolt heads on the disk of the 

experimental setup should be no more than 2 mm. It is shown that the use of an improved seed 

sowing control system will improve the quality of sowing by constantly informing the operator 

of the progress of the process, technological and technical failures of the seeder. 

Key words: soybean, method of sowing, sowing apparatus, control system. 

 

ɺʚʝʜʝʥʠʝ. ɹʦʣʴʰʠʥʩʪʚʦ ʭʦʟʷʡʩʪʚ ʩʝʶʪ ʩʦʶ ʨʷʜʦʚʳʤ ʩʧʦʩʦʙʦʤ ʟʝʨʥʦʚʳʤʠ 

ʩʝʷʣʢʘʤʠ ʩ ʤʝʞʜʫʨʷʜʴʝʤ 15 ʩʤ. ʀʤʝʶʱʠʡʩʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʦʧʳʪ ʧʦ ʧʦʩʝʚʫ ʩʦʠ ʢʘʢ 

ʧʨʦʧʘʰʥʦʡ ʢʫʣʴʪʫʨʳ ʩ ʤʝʞʜʫʨʷʜʴʷʤʠ 45 ʩʤ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʧʘʰʥʳʭ ʩʝʷʣʦʢ 

ʧʦʢʘʟʳʚʘʝʪ ʧʨʝʠʤʫʱʝʩʪʚʘ ʰʠʨʦʢʦʨʷʜʥʦʛʦ ʧʦʩʝʚʘ ʧʝʨʝʜ ʨʷʜʦʚʳʤ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ 

ʢʫʣʴʪʫʨʳ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʵʪʦʤ ʩʧʦʩʦʙʝ ʧʦʩʝʚʘ ʩʚʷʟʘʥʘ ʩ ʚʳʩʦʢʦʡ ʧʦʪʨʝʙʥʦʩʪʴʶ ʩʦʠ ʢ 

ʦʩʚʝʱʝʥʠʶ ʠ ʫʥʠʯʪʦʞʝʥʠʶ ʩʦʨʥʷʢʦʚ ʤʝʞʜʫʨʷʜʥʳʤʠ ʦʙʨʘʙʦʪʢʘʤʠ. ʈʘʟʥʦʚʠʜʥʦʩʪʴʶ 

ʰʠʨʦʢʦʨʷʜʥʦʛʦ ʧʦʩʝʚʘ ʷʚʣʷʝʪʩʷ ʛʥʝʟʜʦʚʦʡ ʩʧʦʩʦʙ, ʧʨʠ ʢʦʪʦʨʦʤ ʩʝʤʝʥʘ ʨʘʚʥʦʤʝʨʥʦ 

ʨʘʟʤʝʱʘʶʪʩʷ ʚ ʛʥʝʟʜʝ ʧʦ ʥʝʩʢʦʣʴʢʦ ʰʪʫʢ ʩ ʟʘʜʘʥʥʳʤ ʨʘʩʩʪʦʷʥʠʝʤ ʤʝʞʜʫ ʛʥʝʟʜʘʤʠ. 

ʇʨʠ ʛʥʝʟʜʦʚʦʤ ʨʘʟʤʝʱʝʥʠʠ ʩʝʤʷʥ ʚ ʨʷʜʢʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʜʥʦʩʝʤʷʥʥʳʤ ʚʳʩʝʚʦʤ, 

ʧʦʚʳʰʘʝʪʩʷ ʧʦʣʝʚʘʷ ʚʩʭʦʞʝʩʪʴ, ʧʦʷʚʣʷʶʪʩʷ ʙʦʣʝʝ ʜʨʫʞʥʳʝ ʚʩʭʦʜʳ, ʠ ʧʦʚʳʰʘʝʪʩʷ 

ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʠ [1]. 

ʇʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʧʦʩʝʚʘ ʩʦʠ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʠ ʧʥʝʚʤʘʪʠʯʝʩʢʠʤʠ ʩʝʷʣʢʘʤʠ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʭ ʦʩʥʘʱʝʥʠʝ ʫʩʪʨʦʡʩʪʚʘʤʠ ʢʦʥʪʨʦʣʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, 

ʢʦʪʦʨʳʝ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʨʘʙʦʪʳ ʠ 

ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʩʦʦʙʱʝʥʠʷ ʤʝʭʘʥʠʟʘʪʦʨʫ ʦʙ ʦʪʢʣʦʥʝʥʠʷʭ ʦʪ ʟʘʜʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʦʩʝʚʥʦʛʦ ʘʛʨʝʛʘʪʘ. ʉʫʱʝʩʪʚʫʶʱʠʝ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ, 

ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʝ ʥʘ ʥʝʢʦʪʦʨʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʩʝʷʣʢʘʭ 

ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳ, ʩʣʦʞʥʳ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʪʨʝʙʫʶʪ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ 

ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ [2]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʠ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ, ʥʠ ʚ ʟʘʨʫʙʝʞʥʦʡ ʧʨʘʢʪʠʢʝ ʥʘ ʨʳʥʢʘʭ ʥʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʝʷʣʢʠ ʜʣʷ ʛʥʝʟʜʦʚʦʛʦ ʧʦʩʝʚʘ ʧʨʦʧʘʰʥʳʭ ʢʫʣʴʪʫʨ ʦʩʥʘʱʝʥʥʳʭ ʧʨʦʩʪʦʡ ʠ 

ʜʦʩʪʫʧʥʦʡ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʠʩʪʝʤʦʡ ʢʦʥʪʨʦʣʷ ʚʳʩʝʚʘ ʩʝʤʷʥ. ʇʦʵʪʦʤʫ ʠʭ ʨʘʟʨʘʙʦʪʢʘ 

ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʥʘʫʯʥʦʡ ʟʘʜʘʯʝʡ, ʠʤʝʶʱʝʡ ʚʘʞʥʦʝ ʭʦʟʷʡʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʣʷ ʦʮʝʥʢʠ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʛʥʝʟʜʦʚʦʛʦ 

ʩʧʦʩʦʙʘ ʧʦʩʝʚʘ ʩʦʠ ʧʦ ʨʘʟʣʠʯʥʳʤ ʩʭʝʤʘʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʝʤʷʥ ʚ ʨʷʜʢʝ ʙʳʣ ʟʘʣʦʞʝʥ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʧʦʣʝʚʦʡ ʦʧʳʪ ʚ ʦʜʥʦʤ ʠʟ ʭʦʟʷʡʩʪʚ ʊʘʤʙʦʚʩʢʦʛʦ ʨʘʡʦʥʘ. ʉʝʤʝʥʘ ʩʦʨʪʘ 



ʇʨʦʮʝʩʩʳ ʠ ʤʘʰʠʥʳ ʘʛʨʦʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ, ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ, ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ, ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ 
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ʃʠʩʩʘʙʦʥ ʙʳʣʠ ʚʨʫʯʥʫʶ ʨʘʟʣʦʞʝʥʳ ʛʥʝʟʜʘʤʠ ʩ ʤʝʞʜʫʨʷʜʴʝʤ 45 ʩʤ ʥʘ ʛʣʫʙʠʥʫ 5 ʩʤ ʥʘ 

ʚʳʜʝʣʝʥʥʦʤ ʫʯʘʩʪʢʝ ʧʦʣʷ ʧʦ ʩʭʝʤʘʤ: ʩ ʠʥʪʝʨʚʘʣʦʤ ʤʝʞʜʫ ʪʨʝʤʷ ʩʝʤʝʥʘʤʠ ʚ ʛʥʝʟʜʘʭ ʧʦ 

ʚʘʨʠʘʥʪʘʤ 30, 40 ʠ 50 ʤʤ ʠ ʤʝʞʜʫ ʛʥʝʟʜʘʤʠ 60, 80 ʠ 150 ʤʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʂʦʥʪʨʦʣʴʥʘʷ ʜʝʣʷʥʢʘ ï ʨʷʜʦʚʦʡ ʧʦʩʝʚ ʩ ʤʝʞʜʫʨʷʜʴʝʤ 15 ʩʤ. ʋʙʦʨʢʫ ʩʦʠ ʧʨʦʚʦʜʠʣʠ 

ʚʨʫʯʥʫʶ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʩʥʦʧʦʚ ʧʦ ʢʘʞʜʦʡ ʩʭʝʤʝ ʨʘʟʤʝʱʝʥʠʷ 

ʨʘʩʪʝʥʠʡ. ʇʦʩʣʝ ʨʘʟʙʦʨʢʠ ʩʥʦʧʦʚ ʠ ʥʝʦʙʭʦʜʠʤʳʭ ʠʟʤʝʨʝʥʠʡ ʨʘʩʪʝʥʠʡ ʠ ʩʝʤʷʥ ʥʘ 

ʠʟʛʦʪʦʚʣʝʥʥʦʤ ʧʨʠʩʧʦʩʦʙʣʝʥʠʠ ʠ ʦʧʨʝʜʝʣʷʣʠ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦ ʢʘʞʜʦʡ 

ʩʭʝʤʝ. 

ʃʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʝʚʘʶʱʝʛʦ ʘʧʧʘʨʘʪʘ ʧʨʦʚʦʜʠʣʠ ʚ ʣʘʙʦʨʘʪʦʨʠʠ 

çʀʩʧʦʣʴʟʦʚʘʥʠʝ ʄʊɸè ʌɻɹʅʋ ɺʅʀʀʊʠʅ ʥʘ ʩʧʝʮʠʘʣʴʥʦ ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʩʪʝʥʜʘʭ [3]. ɺ 

ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʧʨʝʜʝʣʷʣʠʩʴ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʨʝʞʠʤʥʳʝ 

ʧʘʨʘʤʝʪʨʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʚʳʩʝʚʘʶʱʝʛʦ ʘʧʧʘʨʘʪʘ ʜʣʷ ʛʥʝʟʜʦʚʦʛʦ ʧʦʩʝʚʘ ʩʦʠ ʠ 

ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʚʳʩʝʚʘ ʩʝʤʷʥ ʥʘ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʦʪʘʭ ʚʨʘʱʝʥʠʷ ʜʠʩʢʘ ʦʪ 1,2 ʜʦ 2,72 ʩ-

1. ɼʣʷ ʵʪʦʛʦ ʙʳʣʠ ʠʟʛʦʪʦʚʣʝʥʳ ʠʟ ʧʦʣʠʩʪʠʨʦʣʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʚʳʩʝʚʘʶʱʠʝ ʜʠʩʢʠ ʩ 

ʚʥʝʰʥʠʤ ʜʠʘʤʝʪʨʦʤ 220 ʤʤ, ʥʘ ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʝʥʳ 3 ʨʷʜʘ 

ʪʨʘʧʝʮʝʠʜʘʣʴʥʳʭ ʢʘʥʘʚʦʢ ʩ ʮʠʣʠʥʜʨʠʯʝʩʢʠʤʠ ʷʯʝʡʢʘʤʠ. ʂʦʣʠʯʝʩʪʚʦ ʪʨʘʧʝʮʝʠʜʘʣʴʥʳʭ 

ʢʘʥʘʚʦʢ ʦʧʨʝʜʝʣʷʝʪ ʢʦʣʠʯʝʩʪʚʦ ʩʝʤʷʥ ʚ ʛʥʝʟʜʝ. ʇʨʠ ʵʪʦʤ ʠʥʪʝʨʚʘʣʳ ʤʝʞʜʫ ʩʝʤʝʥʘʤʠ ʚ 

ʛʥʝʟʜʝ ʦʙʨʘʟʫʶʪʩʷ ʟʘ ʩʯʝʪ ʩʤʝʱʝʥʠʷ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʫʛʦʣ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ 

ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʷʯʝʝʢ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʩʦʩʝʜʥʠʭ ʢʘʥʘʚʢʘʭ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʝʤʷʥ 

ʩʦʠ ʚ ʨʷʜʢʝ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʠʟʤʝʨʝʥʠʷ ʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʤʝʞʜʫ ʚʳʙʨʦʩʘʤʠ 

ʩʝʤʷʥ ʠʟ ʷʯʝʝʢ ʚʳʩʝʚʘʶʱʝʛʦ ʜʠʩʢʘ ʩ ʧʦʤʦʱʴʶ ʜʘʪʯʠʢʘ ʚʳʩʝʚʘ ʠ ʧʨʠʩʪʘʚʢʠ ʢ 

ʢʦʤʧʴʶʪʝʨʫ ʩ LPT-ʧʦʨʪʦʤ. ʉʫʪʴ ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʟʤʝʨʝʥʠʠ ʚʨʝʤʝʥʥʦʛʦ 

ʧʨʦʤʝʞʫʪʢʘ ʤʝʞʜʫ ʜʚʫʤʷ ʬʨʦʥʪʘʤʠ ʩʦʩʝʜʥʠʭ ʠʤʧʫʣʴʩʦʚ, ʦʪ ʜʘʪʯʠʢʘ ʚʳʩʝʚʘ ʩ 

ʪʦʯʥʦʩʪʴʶ ʜʦ ʦʜʥʦʡ ʤʠʣʣʠʩʝʢʫʥʜʳ, ʠ ʦʪʦʙʨʘʞʘʝʤʦʛʦ ʥʘ ʜʠʩʧʣʝʝ ʚ ʚʠʜʝ ʛʠʩʪʦʛʨʘʤʤʳ, 

ʢʦʪʦʨʳʝ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʚ ʧʘʤʷʪʠ ʢʦʤʧʴʶʪʝʨʘ ʠ ʟʘʪʝʤ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ. ɼʣʷ ʯʝʛʦ 

ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʡ ʥʘ ʦʩʠ ʛʠʩʪʦʛʨʘʤʤʳ ʚ ʤʠʣʣʠʩʝʢʫʥʜʘʭ ʤʝʞʜʫ 

ʠʤʧʫʣʴʩʘʤʠ ʦʪ ʜʘʪʯʠʢʘ ʚʳʩʝʚʘ, ʬʠʢʩʠʨʫʝʤʳʝ ʤʦʤʝʥʪʳ ʧʨʦʣʝʪʘ ʩʝʤʷʥ ʯʝʨʝʟ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʧʣʘʩʪʠʥʳ, ʚʳʧʘʚʰʠʭ ʠʟ ʷʯʝʝʢ ʩʦʩʝʜʥʠʭ ʨʷʜʦʚ ʥʘ ʜʠʩʢʝ ʠ ʚʨʝʤʝʥʥʳʝ 

ʠʥʪʝʨʚʘʣʳ ʧʨʦʣʝʪʘ ʩʝʤʷʥ, ʚʳʧʘʚʰʠʭ ʠʟ ʧʦʩʣʝʜʥʝʡ ʷʯʝʡʢʠ ʧʝʨʚʦʛʦ ʨʷʜʘ ʠ ʧʝʨʚʦʡ 

ʷʯʝʡʢʠ ʪʨʝʪʴʝʛʦ ʨʷʜʘ (ʠʥʪʝʨʚʘʣ ʤʝʞʜʫ ʛʥʝʟʜʘʤʠ). ʇʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʚʨʝʤʝʥʥʳʭ 

ʠʥʪʝʨʚʘʣʦʚ ʫʤʥʦʞʘʶʪ ʥʘ ʟʘʜʘʥʥʫʶ ʩʢʦʨʦʩʪʴ ʧʦʩʝʚʥʦʛʦ ʘʛʨʝʛʘʪʘ ʚ ʤʝʪʨʘʭ ʥʘ 

ʤʠʣʣʠʩʝʢʫʥʜʫ, ʧʦʣʫʯʘʶʪ ʧʨʦʡʜʝʥʥʦʝ ʠʤ ʨʘʩʩʪʦʷʥʠʝ ʟʘ ʵʪʦʪ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʠ 

ʢʦʣʠʯʝʩʪʚʦ ʚʳʧʘʚʰʠʭ ʠʟ ʷʯʝʝʢ ʩʝʤʷʥ, ʢʦʪʦʨʳʝ ʩʨʘʚʥʠʚʘʶʪ ʩ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʥʦʨʤʦʡ 

ʚʳʩʝʚʘ ʥʘ ʧʦʛʦʥʥʳʡ ʤʝʪʨ ʨʷʜʢʘ ʩ ʫʯʝʪʦʤ ʠʥʪʝʨʚʘʣʦʚ ʤʝʞʜʫ ʩʝʤʝʥʘʤʠ ʚ ʛʥʝʟʜʝ ʠ ʤʝʞʜʫ 

ʛʥʝʟʜʘʤʠ. 

ʊʨʘʝʢʪʦʨʠʶ ʧʦʣʝʪʘ ʩʝʤʷʥ, ʚʳʧʘʚʰʠʭ ʠʟ ʷʯʝʝʢ ʚʳʩʝʚʘʶʱʝʛʦ ʜʠʩʢʘ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʯʘʩʪʦʪʳ ʝʛʦ ʚʨʘʱʝʥʠʷ, ʦʧʨʝʜʝʣʷʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʠʜʝʦʩʲʝʤʢʠ ʥʘ ʢʘʤʝʨʫ GoPro 

HERO4. ʇʦʣʫʯʝʥʥʳʝ ʚʠʜʝʦʤʘʪʝʨʠʘʣʳ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʧʦ ʩʧʝʮʠʘʣʴʥʦ 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʝ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʡ ʦʧʨʝʜʝʣʷʣʠʩʴ ʢʦʦʨʜʠʥʘʪʳ ʪʨʘʝʢʪʦʨʠʠ 

ʦʪʜʝʣʴʥʦʛʦ ʩʝʤʝʥʠ ʚ ʢʦʥʢʨʝʪʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʧʨʦʣʝʪʘ ʯʝʨʝʟ ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ 

ʧʣʘʩʪʠʥʳ ʜʘʪʯʠʢʘ. ʌʠʢʩʘʮʠʷ ʢʦʦʨʜʠʥʘʪ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʥʘ ʢʦʦʨʜʠʥʘʪʥʦʡ ʩʝʪʢʝ ʩ 

ʰʘʛʦʤ 3 ʤʤ, ʢʦʪʦʨʘʷ ʨʘʟʤʝʱʘʣʘʩʴ ʚ ʧʦʣʦʩʪʠ ʠ ʥʠʞʝ ʩʦʰʥʠʢʘ. 



ʇʨʦʮʝʩʩʳ ʠ ʤʘʰʠʥʳ ʘʛʨʦʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ, ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ, ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ, ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ 
 

 

~10~ 
 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʜʘʪʯʠʢʘ ʚʳʩʝʚʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʠʩʢʘ ʧʨʦʚʦʜʠʣʠʩʴ 

ʥʘ ʧʨʠʩʧʦʩʦʙʣʝʥʠʠ, ʥʘ ʢʦʪʦʨʦʤ ʜʘʪʯʠʢ ʚʳʩʪʘʚʣʷʣʩʷ ʧʦ ʫʛʣʦʤʝʨʫ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʫʛʦʣ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʦʨʠʟʦʥʪʘ. ʉ ʦʧʨʝʜʝʣʝʥʥʦʡ ʚʳʩʦʪʳ ʨʦʥʷʣʠ ʨʘʟʣʠʯʥʳʝ ʩʝʤʝʥʘ ʜʣʷ ʧʨʦʣʝʪʘ 

ʤʝʞʜʫ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ ʧʣʘʩʪʠʥʘʤʠ ʜʘʪʯʠʢʘ. ʌʠʢʩʠʨʦʚʘʣʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʠʤʧʫʣʴʩʘ ʚ ʤʠʣʣʠʩʝʢʫʥʜʘʭ ʦʪ ʧʨʦʣʝʪʘ ʨʘʟʣʠʯʥʳʭ ʩʝʤʷʥ, ʙʨʦʰʝʥʥʳʭ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʚʳʩʦʪʳ ʩ ʧʦʤʦʱʴʶ LPT-ʧʦʨʪʘ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʣʠʥʳ ʯʫʚʩʪʚʠʪʝʣʴʥʦʡ ʟʦʥʳ ʜʘʪʯʠʢʘ ʚʳʩʝʚʘ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ 

ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʪʨʘʝʢʪʦʨʠʠ ʧʦʣʝʪʘ ʩʝʤʷʥ ʩ ʤʦʤʝʥʪʘ ʠʭ ʦʪʨʳʚʘ ʦʪ 

ʚʳʩʝʚʘʶʱʝʛʦ ʜʠʩʢʘ ʜʦ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʧʣʘʩʪʠʥ ʜʘʪʯʠʢʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ 

ʧʦʣʫʯʝʥʦ ʫʨʘʚʥʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʪʨʘʝʢʪʦʨʠʠ ʧʦʣʝʪʘ ʩʝʤʝʥʠ ʩ ʫʯʝʪʦʤ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʚʦʟʜʫʭʘ [4]: 
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ʛʜʝ m- ʤʘʩʩʘ ʩʝʤʝʥʠ, ʢʛ; w- ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʚʳʩʝʚʘʶʱʝʛʦ ʜʠʩʢʘ, ʩ-1; r - ʨʘʜʠʫʩ 

ʚʳʩʝʚʘʶʱʝʛʦ ʜʠʩʢʘ, ʤ; ʉʭ=0,4 ï ʢʦʵʬʬʠʮʠʝʥʪ ʣʦʙʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ (ʜʣʷ ʩʝʤʷʥ 

ʰʘʨʦʦʙʨʘʟʥʦʡ ʬʦʨʤʳ); ɟ ï ʧʣʦʪʥʦʩʪʴ ʚʦʟʜʫʭʘ, ʢʛ/ʤ3; 
xV , gV ï ʩʢʦʨʦʩʪʴ ʧʦʣʝʪʘ ʩʝʤʝʥʠ, 

ʤ/ʩ; Sʤʠʜ ï ʧʣʦʱʘʜʴ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʩʝʤʝʥʠ, ʤ; g ï ʫʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ 

ʧʘʜʝʥʠʷ, ʤ/ʩ2 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʠʥʜʫʢʪʠʚʥʦʛʦ ʜʘʪʯʠʢʘ ʧʫʪʠ ʥʘ ʩʝʷʣʢʝ ʠ 

ʦʙʦʩʥʦʚʘʥʠʷ ʝʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʠ ʨʘʟʤʝʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʩʧʝʮʠʘʣʴʥʦ ʠʟʛʦʪʦʚʣʝʥʥʦʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʩʪʝʥʜʝ. ʆʧʨʝʜʝʣʷʣʦʩʴ 

ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʪʦʨʮʦʤ ʩʪʝʨʞʥʷ ʠʥʜʫʢʪʠʚʥʦʡ ʢʘʪʫʰʢʠ ʠ ʛʦʣʦʚʢʘʤʠ ʙʦʣʪʦʚ, ʠʭ 

ʢʦʣʠʯʝʩʪʚʦ ʥʘ ʜʠʩʢʝ ʠʤʠʪʠʨʫʶʱʝʛʦ ʩʪʫʧʠʮʫ ʧʨʠʚʦʜʥʦʛʦ ʢʦʣʝʩʘ ʩʝʷʣʢʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʅʘʤʠ ʧʨʝʜʣʦʞʝʥ ʛʥʝʟʜʦʚʦʡ ʩʧʦʩʦʙ ʧʦʩʝʚʘ, ʢʦʪʦʨʳʡ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʩ ʟʘʜʘʥʥʳʤ ʠʥʪʝʨʚʘʣʦʤ ʪʨʝʭ ʩʝʤʷʥ ʩʦʠ ʚ 

ʛʥʝʟʜʝ ʩ ʟʘʜʘʥʥʳʤ ʨʘʩʩʪʦʷʥʠʝʤ ʤʝʞʜʫ ʛʥʝʟʜʘʤʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʦʨʤʳ ʚʳʩʝʚʘ ʥʘ 

ʦʜʥʦʤ ʛʝʢʪʘʨʝ. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʷ ʨʘʩʪʝʥʠʡ ʩʦʠ ʧʦ ʠʩʩʣʝʜʫʝʤʳʤ 

ʩʭʝʤʘʤ ʨʘʟʤʝʱʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʤ ʧʦ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʷʤ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʭʦʜʝ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ: ʚʳʩʦʪʳ ʨʘʩʪʝʥʠʡ, ʚʳʩʦʪʳ ʧʨʠʢʨʝʧʣʝʥʠʷ ʥʠʞʥʠʭ 

ʙʦʙʦʚ, ʢʦʣʠʯʝʩʪʚʘ ʙʦʢʦʚʳʭ ʩʪʝʙʣʝʡ. 

ɸʥʘʣʠʟʠʨʫʷ ʛʠʩʪʦʛʨʘʤʤʳ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ 1, ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ 

ʩʣʝʜʫʶʱʝʝ. ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʩʦʠ ʧʦʩʘʞʝʥʥʳʭ ʧʦ ʛʥʝʟʜʦʚʦʤʫ ʩʧʦʩʦʙʫ ʧʨʝʚʳʰʘʝʪ ʥʘ 5-

10 ʩʤ (ʚʳʩʦʪʘ ʧʦ ʧʘʩʧʦʨʪʫ ʩʦʨʪʘ ʃʠʩʩʘʙʦʥ ï ʜʦ 70 ʩʤ) ʘʥʘʣʦʛʠʯʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʥʘ 

ʢʦʥʪʨʦʣʴʥʦʡ ʜʝʣʷʥʢʝ. ɺʳʩʦʪʘ ʧʨʠʢʨʝʧʣʝʥʠʷ ʥʠʞʥʠʭ ʙʦʙʦʚ ʧʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤ 

ʩʭʝʤʘʤ ʥʝ ʧʨʝʚʳʰʘʝʪ 10 ʩʤ, ʯʪʦ ʤʝʥʴʰʝ ʥʘ 2-5 ʩʤ ʧʘʩʧʦʨʪʥʳʭ ʜʘʥʥʳʭ ʩʦʨʪʘ. 

ʂʦʣʠʯʝʩʪʚʦ ʙʦʢʦʚʳʭ ʩʪʝʙʣʝʡ ʥʘ ʨʘʩʪʝʥʠʷʭ ʧʦʩʘʞʝʥʥʳʭ ʛʥʝʟʜʦʚʳʤ ʩʧʦʩʦʙʦʤ ʧʦ ʩʭʝʤʝ 

ʨʘʟʤʝʱʝʥʠʷ 2ʭ40-80 ʤʤ ʠ 2ʭ50-150 ʤʤ ʩʦʩʪʘʚʠʣʦ 4, ʯʪʦ ʥʘ ʦʜʠʥ ʙʦʢʦʚʦʡ ʩʪʝʙʝʣʴ 

ʙʦʣʴʰʝ ʥʘ ʨʘʩʪʝʥʠʷʭ ʧʦʩʘʞʝʥʥʳʭ ʧʦ ʜʨʫʛʠʤ ʩʭʝʤʘʤ. 



ʇʨʦʮʝʩʩʳ ʠ ʤʘʰʠʥʳ ʘʛʨʦʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ, ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ, ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ, ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ 
 

 

~11~ 
 

 
ʈʠʩʫʥʦʢ 1 ï ʈʝʟʫʣʴʪʘʪʳ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʩʭʝʤ ʨʘʟʤʝʱʝʥʠʷ ʨʘʩʪʝʥʠʡ 

ʧʨʠ ʛʥʝʟʜʦʚʦʤ ʩʧʦʩʦʙʝ ʧʦʩʝʚʘ ʩʦʠ 

 

ʇʨʠ ʧʦʜʩʯʝʪʝ ʢʦʣʠʯʝʩʪʚʘ ʙʦʙʦʚ ʥʘ ʩʪʝʙʣʷʭ ʨʘʩʪʝʥʠʡ ʧʦʩʘʞʝʥʥʳʭ ʧʦ ʠʩʩʣʝʜʫʝʤʳʤ 

ʩʭʝʤʘʤ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʧʨʝʦʙʣʘʜʘʶʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʙʦʙʦʚ ʩ ʜʚʫʤʷ ʟʝʨʥʘʤʠ 

(ʚʘʨʴʠʨʦʚʘʥʠʝ ʧʦ ʩʭʝʤʘʤ ʨʘʟʤʝʱʝʥʠʷ ʦʪ 30 ʜʦ 44%), ʘ ʢʦʣʠʯʝʩʪʚʦ ʙʦʙʦʚ ʩ ʪʨʝʤʷ 

ʟʝʨʥʘʤʠ ʦʪʤʝʯʝʥʦ ʥʘ 52-66% ʨʘʩʪʝʥʠʡ ʧʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤ ʩʭʝʤʘʤ (ʨʠʩʫʥʦʢ 2). ʇʨʠ 

ʵʪʦʤ ʙʦʙʦʚ ʩ ʦʜʥʠʤ ʠ ʯʝʪʳʨʴʤʷ ʟʝʨʥʘʤʠ ʥʝ ʧʨʝʚʳʰʘʣʦ 5%. 
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ʈʷʜʦʚʦʡ (ʤʝʞʜʫʨʷʜʴʷ 15 ʩʤ)ɻʥʝʟʜʦʚʦʡ (ʤʝʞʜʫʨʷʜʴʷ 45 ʩʤ) 2ʭ 30-60 ʤʤ

ɻʥʝʟʜʦʚʦʡ (ʤʝʞʜʫʨʷʜʴʷ 45 ʩʤ) 2ʭ 40-80 ʤʤɻʥʝʟʜʦʚʦʡ (ʤʝʞʜʫʨʷʜʴʷ 45 ʩʤ) 2ʭ 50-150 ʤʤ
 

ʈʠʩʫʥʦʢ 2 ïʈʘʩʧʨʝʜʝʣʝʥʠʝ ʨʘʩʪʝʥʠʡ ʩʦʠ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʙʦʙʦʚ ʠ ʩʝʤʷʥ ʚ ʥʠʭ 

 

ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʠ ʧʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤ ʩʭʝʤʘʤ ʛʥʝʟʜʦʚʦʛʦ ʧʦʩʝʚʘ 

ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 28,8 ʜʦ 38,8 ʮ/ʛʘ, ʯʪʦ 5,96-42,75% ʙʦʣʴʰʝ ʫʨʦʞʘʡʥʦʩʪʠ ʩʦʠ ʧʨʠ ʨʷʜʦʚʦʤ 

ʧʦʩʝʚʝ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʨʘʟʤʝʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʩʩʣʝʜʫʝʤʳʭ ʩʝʤʷʥ ʩʦʠ, 

ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʚ ʠ ʬʨʘʢʮʠʡ, ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ (ʪʘʙʣʠʮʘ 1) [5]. 

ʀʟ ʘʥʘʣʠʟʘ ʩʦʦʪʥʦʰʝʥʠʡ ʨʘʟʤʝʨʦʚ ʩʝʤʷʥ ʠ ʚʠʟʫʘʣʴʥʦʡ ʦʮʝʥʢʠ ʥʘʤʠ ʧʨʠʥʷʪʦ, ʯʪʦ 

ʬʦʨʤʘ ʩʝʤʷʥ ʩʦʠ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʵʣʣʠʧʩʦʠʜʫ. ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʪʘʙʣʠʮʳ 1 



ʇʨʦʮʝʩʩʳ ʠ ʤʘʰʠʥʳ ʘʛʨʦʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ, ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ, ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ, ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ 
 

 

~12~ 
 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʟʤʝʨʦʚ ʩʝʤʷʥ ʩʦʠ ʢʦʵʬʬʠʮʠʝʥʪ ʩʬʝʨʠʯʥʦʩʪʠ 

ʫʤʝʥʴʰʘʝʪʩʷ ʩ 0,74 ʜʦ 0,54, ʪ.ʝ. ʩʝʤʝʥʘ ʤʝʥʴʰʠʭ ʬʨʘʢʮʠʡ ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠ ʢ 

ʩʬʝʨʠʯʝʩʢʦʡ ʬʦʨʤʝ. 

 

ʊʘʙʣʠʮʘ 1 ï ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʤʝʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʝʤʷʥ ʩʦʠ, 

ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʚ ʠ ʬʨʘʢʮʠʡ 

ʅʘʟʚʘʥʠʝ ʩʦʨʪʘ ʩʦʠ, 

ʬʨʘʢʮʠʷ, ʤʤ 

ɼʣʠʥʘ ʐʠʨʠʥʘ ʊʦʣʱʠʥʘ ʂʦʵʬʬʠʮʠʝʥʪ 

ʩʬʝʨʠʯʥʦʩʪʠ Min Max Min Max Min Max 

ʇʨʠʧʷʪʴ 
6,5-7,5 6,0 7,5 5,58 6,95 4,1 5,98 0,72 

7,5-8,5 7,5 8,5 5,49 6,98 4,32 5,98 0,68 

ʄʝʨʣʠʥ 6,0-8,0 6,23 8,84 4,68 6,39 3,92 5,95 0,61 

ʃʠʩʩʘʙʦʥ 7,0-9,0 7,17 9,04 5,61 7,47 5,1 6,41 0,74 

ʃʘʥʮʝʪʥʘʷ  8,0-10,0 8,01 9,83 4,54 7,34 3,91 5,62 0,54 

 

ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʦʙʦʩʥʦʚʘʥʠʠ ʨʘʟʤʝʨʦʚ ʷʯʝʝʢ ʚʳʩʝʚʘʶʱʝʛʦ ʜʠʩʢʘ ʠʤʝʝʪ 

ʩʦʦʪʥʦʰʝʥʠʝ ʨʘʟʤʝʨʦʚ ʩʝʤʷʥ, ʢʦʪʦʨʦʝ ʦʧʨʝʜʝʣʷʝʪ ʫʩʣʦʚʠʝ ʟʘʧʘʜʘʥʠʷ ʚ ʷʯʝʡʢʫ ʩʝʤʝʥʠ: 

ʚ ʷʯʝʡʢʫ ʜʦʣʞʥʦ ʫʢʣʘʜʳʚʘʪʴʩʷ ʦʜʥʦ ʩʘʤʦʝ ʙʦʣʴʰʦʝ ʠ ʥʝ ʜʦʣʞʥʦ ʧʦʤʝʱʘʪʴʩʷ ʜʚʘ ʩʘʤʳʭ 

ʤʘʣʝʥʴʢʠʭ ʩʝʤʝʥʠ ʚʳʩʝʚʘʝʤʦʡ ʬʨʘʢʮʠʠ. 

ɼʣʷ ʢʨʫʛʣʦʡ ʷʯʝʡʢʠ ʧʨʠ ʟʘʧʦʣʥʝʥʠʠ ʝʝ ʩʝʤʝʥʝʤ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ 

ʜʦʣʞʥʦ ʚʳʧʦʣʥʷʪʴʩʷ ʫʩʣʦʚʠʝ [6]: 

,2 1max1min kbl +=>d                                                           (2) 

ʛʜʝ ŭmin ï ʤʠʥʠʤʘʣʴʥʘʷ ʪʦʣʱʠʥʘ ʩʝʤʝʥʠ, ʤʤ; l1 ï ʜʣʠʥʘ ʷʯʝʡʢʠ, ʤʤ; bmax ï 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʰʠʨʠʥʘ ʩʝʤʝʥʠ, ʤʤ;  k1 ï ʟʘʟʦʨ ʤʝʞʜʫ ʩʪʝʥʢʦʡ ʷʯʝʡʢʠ ʠ ʩʝʤʝʥʝʤ, ʤʤ. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʛʣʫʙʠʥʳ ʷʯʝʡʢʠ ŭ1 ʜʣʷ ʧʦʣʦʞʝʥʠʷ ʩʝʤʝʥʠ ʧʣʘʰʤʷ ʥʝʦʙʭʦʜʠʤʦ 

ʩʦʙʣʶʜʘʪʴ ʫʩʣʦʚʠʝ: 

,2 2max1min kb +=>dd                                                   (3) 

ʛʜʝ k2 ï ʟʘʟʦʨ ʤʝʞʜʫ ʚʝʨʭʥʝʡ ʧʣʦʩʢʦʩʪʴʶ ʜʠʩʢʘ ʠ ʟʝʨʥʦʤ. 

ʀʩʭʦʜʷ ʠʟ ʩʦʦʪʥʦʰʝʥʠʡ ʨʘʟʤʝʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʝʤʷʥ ʩʦʠ (ʪʘʙʣʠʮʘ 1) ʙʳʣʠ 

ʦʧʨʝʜʝʣʝʥʳ ʜʠʘʤʝʪʨ ʠ ʛʣʫʙʠʥʘ ʷʯʝʡʢʠ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʬʦʨʤʳ, ʚ ʢʦʪʦʨʫʶ ʤʦʞʝʪ ʙʳʪʴ 

ʫʣʦʞʝʥʦ ʪʦʣʴʢʦ ʦʜʥʦ ʩʝʤʷ, ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʜʦʣʞʥʳ ʙʳʪʴ ʥʝ ʙʦʣʝʝ 9-10 ʤʤ [7]. 

ʂʦʵʬʬʠʮʠʝʥʪ ʟʘʧʦʣʥʝʥʠʷ ʷʯʝʝʢ ʚʳʯʠʩʣʷʣʠ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʚʳʧʘʚʰʠʭ 

ʩʝʤʷʥ ʠʟ ʷʯʝʝʢ ʢ ʢʦʣʠʯʝʩʪʚʫ ʧʨʦʭʦʜʷʱʠʭ ʷʯʝʝʢ ʥʘʜ ʚʳʛʨʫʟʥʳʤ ʦʢʥʦʤ ʚʳʩʝʚʘʶʱʝʛʦ 

ʘʧʧʘʨʘʪʘ ʟʘ ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʦʨʦʪʦʚ ʜʠʩʢʘ. ʂʦʵʬʬʠʮʠʝʥʪ ʟʘʧʦʣʥʝʥʠʷ ʷʯʝʝʢ 

ʩʝʤʝʥʘʤʠ ʩʦʠ ʥʘ ʯʘʩʪʦʪʘʭ ʚʨʘʱʝʥʠʷ ʜʠʩʢʘ ʜʦ 2 ʩ-1 ʩʦʩʪʘʚʣʷʣ ʥʝ ʤʝʥʝʝ 95%. 

ʃʘʙʦʨʘʪʦʨʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʯʘʩʪʦʪʳ 

ʚʨʘʱʝʥʠʷ ʚʳʩʝʚʘʶʱʝʛʦ ʜʠʩʢʘ ʦʪ 1,2 ʜʦ 2,72 ʩ-1 ʚʨʝʤʝʥʥʳʝ ʠʥʪʝʨʚʘʣʳ ʤʝʞʜʫ 

ʚʳʙʨʦʩʘʤʠ ʠʟ ʷʯʝʝʢ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʝʤʷʥ ʩʦʠ ʚʘʨʴʠʨʦʚʘʣʠ ʦʪ 140 ʜʦ 300 

ʤʠʣʣʠʩʝʢʫʥʜ (ʨʠʩʫʥʦʢ 3). 



ʇʨʦʮʝʩʩʳ ʠ ʤʘʰʠʥʳ ʘʛʨʦʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ, ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ, ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ, ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ 
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ʈʠʩʫʥʦʢ 3ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʤʝʞʜʫ ʚʳʙʨʦʩʘʤʠ ʩʝʤʷʥ ʠʟ 

ʷʯʝʝʢ ʚʳʩʝʚʘʶʱʝʛʦ ʜʠʩʢʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʯʘʩʪʦʪʳ ʝʛʦ ʚʨʘʱʝʥʠʷ 

ʇʨʠ ʵʪʦʤ ʨʘʩʯʝʪʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʝʤʷʥ ʚ ʛʥʝʟʜʝ ʠ ʤʝʞʜʫ 

ʛʥʝʟʜʘʤʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʩʦʩʪʘʚʠʣ 0,3-

0,45 ʠ 0,70-0,86 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʨʠʩʫʥʦʢ 4). 

 
ʈʠʩʫʥʦʢ 4 ï ʂʦʵʬʬʠʮʠʝʥʪʳ ʚʘʨʠʘʮʠʠ ʠʥʪʝʨʚʘʣʦʚ ʤʝʞʜʫ ʩʝʤʝʥʘʤʠ ʚ ʛʥʝʟʜʝ ʠ 

ʤʝʞʜʫ ʛʥʝʟʜʘʤʠ ʩʝʤʷʥ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʯʘʩʪʦʪʳ ʝʛʦ ʚʨʘʱʝʥʠʷ 

 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʪʨʘʝʢʪʦʨʠʠ ʧʦʣʝʪʘ ʩʝʤʷʥ ʩʦʠ 

ʧʨʠ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʯʘʩʪʦʪʘʭ ʚʨʘʱʝʥʠʷ ʚʳʩʝʚʘʶʱʝʛʦ ʜʠʩʢʘ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʚʳʩʦʪʳ 

ʫʩʪʘʥʦʚʢʠ ʜʘʪʯʠʢʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʜʠʩʢʘ, ʧʦʣʫʯʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ 

ʚʠʜʝʦʩʲʝʤʢʠ. ʅʘ ʨʠʩʫʥʢʝ 5 ʧʨʝʜʩʪʘʚʣʝʥ ʛʨʘʬʠʢ ʩ ʥʘʣʦʞʝʥʥʳʤʠ ʨʘʩʯʝʪʥʳʤʠ ʪʨʘʝʢʪʦʨʠʷʤʠ, 

ʧʦʣʫʯʝʥʥʳʤʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʦʛʦ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʚʳʨʘʞʝʥʠʶ 

(1), ʧʨʠ ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ ʚʳʩʝʚʘʶʱʝʛʦ ʜʠʩʢʘ 2,72 ʩ-1, ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ 

ʧʦʣʝʪʘ ʩʝʤʷʥ ʩʦʠ. ʉʭʦʜʠʤʦʩʪʴ ʨʘʩʯʝʪʥʳʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ ʨʘʩʮʝʥʠʚʘʪʴ 

ʢʘʢ ʚʧʦʣʥʝ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʫʶ; ʨʘʩʭʦʞʜʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʙʦʣʝʝ 6 ï 8 %, ʯʪʦ ʥʘʭʦʜʠʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ ʧʦʛʨʝʰʥʦʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘ. 



ʇʨʦʮʝʩʩʳ ʠ ʤʘʰʠʥʳ ʘʛʨʦʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ, ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ, ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ, ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ 
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ʈʠʩʫʥʦʢ 5 ï ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʪʨʘʝʢʪʦʨʠʠ ʧʦʣʝʪʘ ʩʝʤʷʥ ʩʦʠ ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʚʳʩʦʪʘʭ ʫʩʪʘʥʦʚʢʠ ʜʘʪʯʠʢʘ ʧʨʠ ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ ʚʳʩʝʚʘʶʱʝʛʦ  ʜʠʩʢʘ 2,72 ʩ-1 

 

ʅʘ ʨʠʩʫʥʢʝ 6 ʧʨʝʜʩʪʘʚʣʝʥ ʩʚʦʜʥʳʡ ʛʨʘʬʠʢ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʪʨʘʝʢʪʦʨʠʡ ʧʦʣʝʪʘ 

ʩʝʤʷʥ ʩʦʠ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʦʪʘʭ ʚʨʘʱʝʥʠʷ ʚʳʩʝʚʘʶʱʝʛʦ ʜʠʩʢʘ. 

ʇʨʦʝʢʮʠʠ ʪʨʘʝʢʪʦʨʠʠ ʧʦʣʝʪʘ ʩʝʤʷʥ ʥʘ ʦʩʴ ʍ ʦʧʨʝʜʝʣʷʶʪ ʜʣʠʥʫ ʯʫʚʩʪʚʠʪʝʣʴʥʦʡ 

ʟʦʥʳ ʜʘʪʯʠʢʘ ʚʳʩʝʚʘ. ʊʘʢ, ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʜʘʪʯʠʢʘ ʚ ʩʦʰʥʠʢʝ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʦʪ 

ʚʳʩʝʚʘʶʱʝʛʦ ʜʠʩʢʘ ʚ 50 ʤʤ, ʜʣʠʥʘ ʝʛʦ ʯʫʚʩʪʚʠʪʝʣʴʥʦʡ ʟʦʥʳ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʦʪ 13 ʤʤ 

ʧʨʠ ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ ʚʳʩʝʚʘʶʱʝʛʦ ʜʠʩʢʘ 1,2 ʩ-1 ʜʦ 30 ʤʤ ʧʨʠ ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ ʜʠʩʢʘ 

2,72 ʩ-1 (ʨʠʩʫʥʦʢ 6).  

 

 
ʈʠʩʫʥʦʢ 6 ïʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʪʨʘʝʢʪʦʨʠʠ ʧʦʣʝʪʘ ʩʝʤʷʥ ʩʦʠ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʦʪʘʭ 

ʚʨʘʱʝʥʠʷ ʚʳʩʝʚʘʶʱʝʛʦ ʜʠʩʢʘ ʠ ʚʳʩʦʪʝ ʫʩʪʘʥʦʚʢʠ ʜʘʪʯʠʢʘ  

ʇʦ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʩʢʦʨʦʩʪʴ ʧʦʩʝʚʥʦʛʦ ʘʛʨʝʛʘʪʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʝʷʣʦʢ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 6 ʢʤ/ʯ (1,67 ʤ/ʩ). ʇʨʠ ʵʪʦʡ ʩʢʦʨʦʩʪʠ 

ʘʛʨʝʛʘʪʘ ʜʣʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʟʘʧʦʣʥʝʥʠʷ ʷʯʝʝʢ ʩʝʤʝʥʘʤʠ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʚʳʩʝʚʘʶʱʝʛʦ 

ʜʠʩʢʘ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 2,72 ʩ-1. ʇʦʵʪʦʤʫ ʜʣʠʥʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʡ ʟʦʥʳ ʜʘʪʯʠʢʘ 



ʇʨʦʮʝʩʩʳ ʠ ʤʘʰʠʥʳ ʘʛʨʦʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ, ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ, ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ, ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ 
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ʚʳʩʝʚʘ ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ ʥʝ ʤʝʥʝʝ 30 ʤʤ. ʕʪʘ ʟʦʥʘ ʜʦʣʞʥʘ ʙʳʪʴ ʩʤʝʱʝʥʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʯʢʠ ʚʳʙʨʦʩʘ ʩʝʤʷʥ ʠʟ ʷʯʝʝʢ ʥʝ ʤʝʥʝʝ 15 ʤʤ ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʜʘʪʯʠʢʘ ʥʝ 

ʥʠʞʝ 50 ʤʤ ʦʪ ʪʦʯʢʠ ʦʪʨʳʚʘ ʩʝʤʝʥʠ ʦʪ ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʜʠʩʢʘ. 

ɼʣʷ ʥʘʜʝʞʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʦʣʝʪʘ ʩʝʤʷʥ ʠ ʦʪʩʝʠʚʘʥʠʷ ʣʦʞʥʳʭ ʩʨʘʙʘʪʳʚʘʥʠʡ ʥʘ 

ʧʳʣʴ ʠ ʚʠʙʨʘʮʠʶ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʣʘʩʪʠʥʘʤʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʡ ʟʦʥʳ ʜʘʪʯʠʢʘ ʚʳʩʝʚʘ 

ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 20 ʤʤ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʣʷ ʥʘʜʝʞʥʦʛʦ 

ʩʨʘʙʘʪʳʚʘʥʠʷ ʠʥʜʫʢʪʠʚʥʦʛʦ ʜʘʪʯʠʢʘ ʧʫʪʠ ʟʘʟʦʨ ʤʝʞʜʫ ʪʦʨʮʦʤ ʜʘʪʯʠʢʘ ʠ ʛʦʣʦʚʢʘʤʠ 

ʙʦʣʪʦʚ ʥʘ ʜʠʩʢʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʜʦʣʞʝʥ ʙʳʪʴ ʥʝ ʙʦʣʝʝ 2 ʤʤ. 

ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 12-ʪʠ ʨʷʜʥʳʭ ʠ 24-ʭ ʨʷʜʥʳʭ ʩʝʷʣʦʢ 

ʥʘ ʧʦʩʝʚʝ ʩʝʤʷʥ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʠ 16-ʪʠ ʨʷʜʥʳʭ ʩʝʷʣʦʢ ʥʘ ʧʦʩʝʚʝ ʢʫʢʫʨʫʟʳ ʠ 

ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʦʪʢʘʟʳ ʩʠʩʪʝʤʳ 

ʢʦʥʪʨʦʣʷ ʠ ʧʨʝʜʣʦʞʝʥʳ ʩʧʦʩʦʙʳ ʠʭ ʫʩʪʨʘʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʨʝʘʣʠʟʦʚʘʥʳ ʧʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʚʳʩʝʚʘ ʩʝʤʷʥ. 

ʉʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʩʝʷʣʦʢ ʧʨʝʜʩʪʘʚʣʷʣʘ 

ʤʝʭʘʥʠʟʘʪʦʨʫ ʮʠʬʨʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʥʦʨʤʝ ʚʳʩʝʚʘ ʠ ʦʪʢʣʦʥʝʥʠʷʭ ʦʪ 

ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʳʭ ʧʨʝʜʝʣʦʚ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʪʘʢʦʡ ʩʢʦʨʦʩʪʠ 

ʜʚʠʞʝʥʠʷ ʧʦʩʝʚʥʦʛʦ ʘʛʨʝʛʘʪʘ, ʧʨʠ ʢʦʪʦʨʦʡ ʦʪʩʫʪʩʪʚʫʝʪ ʥʝʧʨʝʨʳʚʥʳʡ ʟʚʫʢʦʚʦʡ ʩʠʛʥʘʣ ʠ 

ʚʠʟʫʘʣʴʥʳʡ ʩʠʛʥʘʣ ʦʙ ʦʪʢʣʦʥʝʥʠʠ ʦʪ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʩʢʦʨʦʩʪʠ. ʏʝʨʝʟ 

ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʦʨʦʪʦʚ ʢʦʣʝʩʘ, ʧʨʦʠʩʭʦʜʠʣʦ ʠʟʤʝʥʝʥʠʝ ʧʦʢʘʟʘʥʠʡ ʥʦʨʤʳ 

ʚʳʩʝʚʘ. ɺ ʠʜʝʘʣʴʥʦʤ ʩʣʫʯʘʝ ʟʚʫʢʦʚʦʡ ʩʠʛʥʘʣ ʦʪʩʫʪʩʪʚʦʚʘʣ, ʘ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʪʘʙʣʦ 

ʠʟʤʝʥʷʣʠʩʴ ʧʦʢʘʟʘʥʠʷ ʥʦʨʤʳ ʚʳʩʝʚʘ ʩʝʤʷʥ ʚ ʰʪʫʢʘʭ ʥʘ 1 ʤ ʧʫʪʠ. 

ʇʦʚʨʝʞʜʝʥʠʷ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʧʣʘʩʪʠʥ ʸʤʢʦʩʪʥʳʭ ʜʘʪʯʠʢʦʚ ʚʳʩʝʚʘ ʠʟ-ʟʘ 

ʜʝʬʦʨʤʘʮʠʠ ʱʝʢ ʩʦʰʥʠʢʘ ʧʨʠʚʦʜʠʣʘ ʢ ʠʭ ʦʪʢʘʟʫ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʫʩʪʨʘʥʠʪʴ 

ʫʩʪʘʥʦʚʢʦʡ ʤʝʞʜʫ ʱʝʢʘʤʠ ʩʦʰʥʠʢʘ ʨʘʩʧʦʨʥʦʡ ʚʪʫʣʢʠ. 

ʅʝ ʧʨʘʚʠʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ ʟʘʟʦʨʘ ʤʝʞʜʫ ʪʦʨʮʦʤ ʠʥʜʫʢʪʠʚʥʦʛʦ ʜʘʪʯʠʢʘ ʧʫʪʠ ʠ 

ʛʦʣʦʚʢʘʤʠ ʙʦʣʪʦʚ ʥʘ ʜʠʩʢʝ ʧʨʠʚʦʜʥʦʛʦ ʢʦʣʝʩʘ ʠ ʧʨʠ ʝʛʦ ʥʘʤʘʛʥʠʯʠʚʘʥʠʠ ʠʟ-ʟʘ 

ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʧʨʠʤʝʩʝʡ ʥʘ ʪʦʨʮʝ, ʢʦʨʨʦʟʠʠ ʢʦʥʪʘʢʪʦʚ ʚʩʣʝʜʩʪʚʠʝ ʧʦʧʘʜʘʥʠʷ ʚʣʘʛʠ ʚ 

ʢʦʨʧʫʩ ʧʨʠʚʦʜʠʣʠ ʢ ʣʦʞʥʳʤ ʩʨʘʙʘʪʳʚʘʥʠʷʤ ʜʘʪʯʠʢʘ. 

ʅʝʫʜʦʙʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʠ ʫʪʦʤʣʷʝʤʦʩʪʴ ʤʝʭʘʥʠʟʘʪʦʨʘ ʧʨʠʚʦʜʷʪ 

ʦʪʩʫʪʩʪʚʠʝ ʮʠʬʨʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʤʦʥʠʪʦʨʝ ʦ ʩʢʦʨʦʩʪʠ ʧʦʩʝʚʥʦʛʦ ʘʛʨʝʛʘʪʘ ʠ 

ʪʝʢʫʱʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʦ ʢʦʨʦʪʢʦʤ ʟʘʤʳʢʘʥʠʠ ʚ ʮʝʧʠ ʜʘʪʯʠʢʦʚ ʚʳʩʝʚʘ, ʘ ʪʘʢʞʝ 

ʥʝʯʝʪʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʮʠʬʨʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʤʦʥʠʪʦʨʝ ʠ ʜʚʫʭʨʷʜʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʦʜʥʦʮʚʝʪʥʳʭ ʩʚʝʪʦʜʠʦʜʦʚ. ɺʳʷʚʣʝʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʙʳʣʠ ʫʩʪʨʘʥʝʥʳ ʚ ʧʨʦʮʝʩʩʝ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʚʳʩʝʚʘ ʩʝʤʷʥ. 

ɿʘʢʣʶʯʝʥʠʝ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʧʦʣʝʚʦʡ ʦʧʳʪ ʧʦʜʪʚʝʨʜʠʣ ʧʨʝʠʤʫʱʝʩʪʚʘ ʛʥʝʟʜʦʚʦʛʦ 

ʧʦʩʝʚʘ ʩʦʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʩʦʟʜʘʶʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ, ʙʳʩʪʨʝʝ 

ʧʦʷʚʣʷʶʪʩʷ ʚʩʭʦʜʳ, ʧʦʚʳʰʘʝʪʩʷ ʥʘ 6- 42,75% ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤ ʩʭʝʤʘʤ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʨʷʜʦʚʳʤ ʧʦʩʝʚʦʤ. ʇʨʝʜʣʘʛʘʝʤʘʷ ʢʦʥʩʪʨʫʢʮʠʷ 

ʘʧʧʘʨʘʪʘ ʧʦʟʚʦʣʠʪ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʠʪʴ ʩʝʤʝʥʘ ʚ ʛʥʝʟʜʝ ʠ ʤʝʞʜʫ ʛʥʝʟʜʘʤʠ ʧʦ 

ʜʣʠʥʝ ʨʷʜʢʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʰʪʫʯʥʦʛʦ ʟʘʧʦʣʥʝʥʠʷ ʚʩʝʭ ʷʯʝʝʢ ʜʠʩʢʘ ʠʟ ʧʦʜʚʠʞʥʦʛʦ 

ʦʨʛʘʥʠʟʦʚʘʥʥʦʛʦ ʨʷʜʘ, ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʚ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʢʘʤʝʨʝ ʥʘ 

ʪʨʘʧʝʮʝʠʜʘʣʴʥʳʭ ʢʘʥʘʚʢʘʭ ʠ ʩʯʝʩʳʚʘʶʱʠʤ ʨʦʣʠʢʦʤ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 



ʇʨʦʮʝʩʩʳ ʠ ʤʘʰʠʥʳ ʘʛʨʦʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ, ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ, ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ, ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ 
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ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʚʳʩʝʚʘ ʩʝʤʷʥ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ 

ʧʦʩʝʚʘ ʠ ʫʚʝʣʠʯʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʦʩʝʚʥʦʛʦ ʘʛʨʝʛʘʪʘ ʟʘ ʩʯʝʪ ʧʦʩʪʦʷʥʥʦʛʦ 

ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʤʝʭʘʥʠʟʘʪʦʨʘ ʦ ʭʦʜʝ ʧʨʦʮʝʩʩʘ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ 

ʦʪʢʘʟʘʭ ʩʝʷʣʢʠ ʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʠʭ ʫʩʪʨʘʥʝʥʠʷ. 
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ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ: ʉʙʦʨʥʠʢ ʥʘʫʯʥʳʭ ʜʦʢʣʘʜʦʚ 8 ʄʝʞʜʫʥʘʨʦʜʥʦʡ 

ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ, 23-24 ʩʝʥʪʷʙʨʷ 2015 ʛʦʜʘ, ʛ. ʊʘʤʙʦʚ. ï ʊʘʤʙʦʚ: 

ʀʟʜ-ʚʦ ʇʝʨʰʠʥʘ ʈ.ɺ., 2015. ï ʉ. 63-67. 

References 

1. Rybalkina, N.N. Vlijanie norm vyseva i sposobov poseva na urozhajnost' soi / N.N. 

Rybalkina // Zemledelie. ï 2000. ï ˉ 1. ï S. 23. 

2. Balashov, A.V. Kontrol' vyseva semjan na propashnyh sejalkah / A.V. Balashov, N.Ju. 

Pustovarov // Intellektual'nye tehnologii i tehnika v APK: materialy Mezhdunarodnoj 



ʇʨʦʮʝʩʩʳ ʠ ʤʘʰʠʥʳ ʘʛʨʦʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ, ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ, ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ, ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ 
 

 

~17~ 
 

nauchno-prakticheskoj konferencii 18-20 oktjabrja 2016 goda. ï Michurinsk: OOO çBisè, 

2016. ï S. 217-225. 

3. Zavrazhnov, A.I. Rezul'taty issledovanij parametrov datchikov, ispol'zuemyh v 

sisteme kontrolja vyseva semjan propashnyh kul'tur / A.I. Zavrazhnov, A.V. Balashov, N.Ju. 

Pustovarov // Nauka v central'noj Rossii. ï 2017. - ˉ 5. ï S. 29-35. 

4. Zavrazhnov, A.I. Teoreticheskoe obosnovanie parametrov datchika vyseva semjan / 

A.I. Zavrazhnov, A.A. Sinel'nikov, S.P. Strygin, N.Ju. Pustovarov // Povyshenie jeffektivnosti 

ispol'zovanija resursov pri proizvodstve sel'skohozjajstvennoj produkcii ï novye tehnologii i 

tehnika novogo pokolenija dlja rastenievodstva i zhivotnovodstva: Sbornik nauchnyh 

dokladov Mezhdunarodnoj nauchno-prakticheskoj konferencii, posvjashhennoj godu jekologii 

v Rossii i 80-letiju Tambovskoj oblasti, 27-28 sentjabrja 2017 goda, g. Tambov: Izd-vo 

Pershina R.V. - S.55-57. 

5. Balashov, A.V. Opredelenie fiziko-mehanicheskih svojstv semjan soi / A.V. Balashov, 

S.P. Strygin, A.A. Sinel'nikov, V.P. Kapustin, S.G. Hajrulina // Nauka v central'noj Rossii. - 

2017. - ˉ2. ï S.5-12. 

6. Buzenkov, G.M. Mashiny dlja poseva sel'skohozjajstvennyh kul'tur / G.M. Buzenkov, 

S.A. Ma ï M.: Mashinostroenie, 1976. ï 272 s. 

7. Hajrullina, S.G. Opredelenie razmernyh harakteristik semjan soi / V.P. Kapustin, S.G. 

Hajrullina // Materialy 69-j nauchno-prakticheskoj konferencii studentov i aspirantov: sbornik 

nauchnyh statej, v 2-h chastjah, chast' II. ï Michurinsk: Izd-vo Michurinskogo GAU. ï 2017. 

ï S.298-302. 

8. Balashov, A.V. Povyshenie kachestva poseva propashnyh kul'tur pnevmaticheskimi 

sejalkami / A.V. Balashov, S.P. Strygin, A.V. Krishhenko // Povyshenie jeffektivnosti 

ispol'zovanija resursov pri proizvodstve sel'skohozjajstvennoj produkcii ï novye tehnologii i 

tehnika novogo pokolenija dlja rastenievodstva i zhivotnovodstva: Sbornik nauchnyh 

dokladov 8 Mezhdunarodnoj nauchno-prakticheskoj konferencii, 23-24 sentjabrja 2015 goda, 

g. Tambov. ï Tambov: Izd-vo Pershina R.V., 2015. ï S. 63-67. 

 

 

ʋɼʂ 631.17: 631.331: 631.816.1 

ʋʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀɽ ʈɸɹʆʏʀʍ ʆʈɻɸʅʆɺ ɼʃʗ ʇʆʉɽɺɸ ʅɸ 

ʇʈʀʄɽʈɽ ɸʅɸʃʀɿɸ ɻʈɸʌʀʂʆɺ ɺ ʉʀʉʊɽʄɽ çSTATISTICAè 

ɹʝʩʧʘʤʷʪʥʦʚʘ ʅʘʪʘʣʴʷ ʄʠʭʘʡʣʦʚʥʘ 

ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʛʣʘʚʥʳʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, 

e-mail:vniptim@gmail.com  

ɹʝʩʧʘʤʷʪʥʦʚ ʖʨʠʡ ɸʣʝʢʩʝʝʚʠʯ 

ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ  

ʂʦʣʠʥʴʢʦ ɸʣʝʢʩʝʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ, 

ʢʦʥʩʪʨʫʢʪʦʨ  

ɸʅʎ çɼʦʥʩʢʦʡè (ʥʘʫʯʥʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ çʉʂʅʀʀʄʕʉʍè), 

ʛ. ɿʝʨʥʦʛʨʘʜ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 

mailto:vniptim@gmail.com


ʇʨʦʮʝʩʩʳ ʠ ʤʘʰʠʥʳ ʘʛʨʦʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ, ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ, ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ, ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ 
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ʈʝʬʝʨʘʪ. ʀʩʧʦʣʴʟʦʚʘʥʘ ʢʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ çStatistica ʚ ʮʝʣʷʭ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʥʦʚʳʭ ʨʘʙʦʯʠʭ ʦʨʫʜʠʡ ʜʣʷ ʤʝʭʘʥʠʟʘʮʠʠ ʧʦʩʝʚʘ. ʇʨʝʜʣʦʞʝʥʦ 

ʧʨʠʤʝʥʠʪʴ ʢ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʜʘʥʥʳʤ, ʧʦʣʫʯʝʥʥʳʤ ʚ ʚʠʜʝ ʛʨʘʬʠʢʦʚ ʠ ʧʦʚʝʨʭʥʦʩʪʝʡ 

ʦʪʢʣʠʢʘ ʢʦʵʬʬʠʮʠʝʥʪ ʜʠʚʝʨʛʝʥʮʠʠ - ʵʣʝʤʝʥʪ ʬʦʨʤʫʣʳ ɻʘʫʩʩʘ-ʆʩʪʨʦʛʨʘʜʩʢʦʛʦ. 

ʇʨʝʜʝʣ ʜʠʚʝʨʛʝʥʮʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʧʨʝʜʝʣ ʠʟʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ (ʥʦʨʤʳ ʚʳʩʝʚʘ, ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʠ ʜʨʫʛʠʭ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ) 

ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʥʝʛʦ ʠʟʤʝʥʷʶʱʠʭʩʷ (ʨʘʩʧʨʝʜʝʣʸʥʥʳʭ) ʪʝʭʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ. 

ʉʪʝʧʝʥʴ ʠʟʤʝʥʝʥʠʷ ʣʠʥʠʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʢʣʠʢʘ ʠʩʩʣʝʜʫʝʤʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʘʥʘʣʦʛʠʯʥʦ ʟʘʤʢʥʫʪʳʤ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʜʠʬʬʝʨʝʥʮʠʘʣʦʚ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʠʚʝʨʛʝʥʮʠʠ. ʇʨʝʜʣʦʞʝʥʘ ʤʝʪʦʜʠʢʘ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ ʧʦ 

ʥʝʩʢʦʣʴʢʠʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʘʤ, ʚʳʧʦʣʥʝʥʥʳʤ ʨʘʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ ʜʣʷ ʧʦʩʝʚʘ 

ʩʝʤʷʥ ʠ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ, ʧʦʟʚʦʣʷʶʱʘʷ ʧʨʠʥʠʤʘʪʴ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ 

ʨʝʰʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʧʦʣʫʯʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ. ʇʨʝʜʩʪʘʚʣʝʥ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʠʜʝʘʣʴʥʳʡ 

ʢʦʥʪʫʨʥʳʡ ʛʨʘʬʠʢ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʬʦʨʩʫʥʢʘʤʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ ʧʦʣʫʯʝʥʠʝ 

ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʚ 5 %, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʙʦʯʝʛʦ ʜʘʚʣʝʥʠʷ 

ʠ ʚʳʩʦʪʳ ʨʘʩʧʦʣʦʞʝʥʠʷ ʬʦʨʩʫʥʢʠ. ʈʘʩʩʤʦʪʨʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʫʪʦʯʥʝʥʠʷ 

ʧʘʨʘʤʝʪʨʦʚ ʰʪʘʥʛʦʚʳʭ ʦʧʨʳʩʢʠʚʘʪʝʣʝʡ, ʦʨʛʘʥʦʚ ʧʥʝʚʤʦʚʘʢʫʫʤʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʘ 

ʪʘʢʞʝ ʜʣʷ ʚʳʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ ʠ ʨʝʞʠʤʦʚ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʜʣʷ ʧʦʩʝʚʘ ʩʝʤʷʥ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʚʠʙʨʘʮʠʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʥʘʣʠʟ ʛʨʘʬʠʢʦʚ, ʢʦʵʬʬʠʮʠʝʥʪ ʜʠʚʝʨʛʝʥʮʠʠ, ʧʘʨʘʤʝʪʨʳ ʠ 

ʨʝʞʠʤʳ ʨʘʙʦʪʳ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ; ʧʦʩʝʚ ʠ ʚʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ. 
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Abstract. The computer program "Statistica" is used to improve new tools for seeding 

mechanization. It is proposed to apply to the experimental data obtained in the form of graphs 

and response surfaces the divergence coefficient, an element of the Gauss-Ostrogradsky 

formula. It is proposed to apply to the experimental data obtained in the form of graphs and 

response surfaces the divergence coefficient, an element of the Gauss-Ostrogradsky formula. 

The divergence limit is considered as the limit of the change in the technological indicator 

(the rate of seeding, unevenness and other agrotechnical indices) under the influence of 

changing (distributed) technical parameters on it. The degree of change of the surface lines of 

the response of the technological process under consideration is treated similarly to the 

divergence coefficient closed on the surface of the differentials. The technique of interpreting 

data on several technological processes performed by the working bodies for seeding and 



ʇʨʦʮʝʩʩʳ ʠ ʤʘʰʠʥʳ ʘʛʨʦʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ, ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ, ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ, ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ 
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fertilizing, which allows to make better technical solutions ensuring the obtaining of 

technological indicators in accordance with agrotechnical requirements, is proposed. An 

ideal contour plot of the distance between the nozzles is provided and analyzed, which 

provides an uneven distribution of fertilizers in 5%, depending on the operating pressure and 

height of the nozzle. Possibilities of specification of parameters of rod sprayers, bodies of 

pneumatic vacuum apparatus, and also for selection of parameters and regimes of working 

organs for sowing seeds with application of vibration are considered. 

Keywords: analysis of graphs, coefficient of divergence, parameters and operating 

modes of working bodies; sowing and fertilization. 

 

ɺʚʝʜʝʥʠʝ. ʉʦʚʨʝʤʝʥʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʚ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʤʘʪʝʨʠʘʣʦʚ 

ʦʩʥʦʚʘʥʘ ʥʘ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤʘʭ, ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʱʘʶʱʠʭ ʚʨʝʤʷ ʠ ʢʘʯʝʩʪʚʦ 

ʧʨʠʥʠʤʘʝʤʳʭ ʨʝʰʝʥʠʡ. ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʨʠʤʝʥʷʝʤʳʭ ʧʨʦʛʨʘʤʤ ʷʚʣʷʝʪʩʷ 

ʧʨʦʛʨʘʤʤʘ çStatisticaè. 

ɸʥʘʣʠʟ ʤʥʦʛʠʭ ʧʦʣʫʯʝʥʥʳʭ ʛʨʘʬʠʢʦʚ, ʠʟʚʝʩʪʥʳʭ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʯʥʦʡ 

ʣʠʪʝʨʘʪʫʨʝ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʦʡ ʧʨʦʛʨʘʤʤʳ 

çStatisticaè ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʧʦʣʫʯʝʥʥʳʭ ʚ ʭʦʜʝ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʤʘʪʝʨʠʘʣʦʚ ʧʨʠ ʩʦʟʜʘʥʠʠ ʪʝʭʥʠʢʠ ʤʝʭʘʥʠʟʘʮʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ɺ ʣʠʪʝʨʘʪʫʨʝ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ ʦʧʠʩʘʥʳ ʫʛʣʫʙʣʸʥʥʳʝ 

ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ ʚ ʩʠʩʪʝʤʝ çStatisticaè ʩ ʧʨʠʤʝʨʘʤʠ ʠʟ ʵʢʦʥʦʤʠʢʠ, ʤʘʨʢʝʪʠʥʛʘ, ʨʝʢʣʘʤʳ, 

ʙʠʟʥʝʩʘ, ʤʝʜʠʮʠʥʳ, ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʜʨʫʛʠʭ ʦʙʣʘʩʪʝʡ. ɺ ʧʨʝʜʣʘʛʘʝʤʦʡ ʨʘʙʦʪʝ 

ʧʨʝʜʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ ʫʛʣʫʙʣʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʛʨʘʬʠʢʦʚ ʚ ʩʠʩʪʝʤʝ çStatisticaè ʥʘ ʧʨʠʤʝʨʝ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʥʦʚʳʭ ʨʘʙʦʯʠʭ ʦʨʫʜʠʡ ʜʣʷ ʤʝʭʘʥʠʟʘʮʠʠ ʧʦʩʝʚʘ ʧʫʪʸʤ ʧʨʠʤʝʥʝʥʠʷ 

ʵʣʝʤʝʥʪʦʚ ʬʦʨʤʫʣʳ ɻʘʫʩʘ-ʆʩʪʨʦʛʨʘʜʩʢʦʛʦ, ʚ ʯʘʩʪʥʦʩʪʠ, ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʠʚʝʨʛʝʥʮʠʠ. 

ʇʨʝʜʝʣ ʜʠʚʝʨʛʝʥʮʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʧʨʝʜʝʣ ʠʟʤʝʥʝʥʠʷ ʦʙʲʸʤʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʨʠ 

ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʥʝʛʦ ʧʘʨʘʤʝʪʨʦʚ, ʥʝʧʨʝʨʳʚʥʦ ʨʘʩʧʨʝʜʝʣʸʥʥʳʭ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʠ 

ʚʳʨʘʞʘʝʪʩʷ ʚ ʚʠʜʝ [1]. 
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ʛʜʝ ɤ ʠ S ï ʜʠʬʬʝʨʝʥʮʠʘʣʳ ʦʙʲʝʤʘ (ɤ) ʠ ʧʦʚʝʨʭʥʦʩʪʠ (S); ʚ ʩʦʚʨʝʤʝʥʥʦʡ  

ʟʘʧʠʩʠ ɤ = dɤ ï ʵʣʝʤʝʥʪ ʦʙʲʝʤʘ, ʘ S = dS ï ʵʣʝʤʝʥʪ ʧʦʚʝʨʭʥʦʩʪʠ. ʆʩʪʘʣʴʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʘʨʘʤʝʪʨʘʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʦʙʲʝʤ ʠ ʧʦʚʝʨʭʥʦʩʪʴ 

ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʨʦʮʝʩʩʘ. 

ɽʩʣʠ ʧʨʝʜʩʪʘʚʠʪʴ ʦʙʲʸʤ ʢʘʢ ʤʘʩʩʦʚʳʡ ʨʘʩʭʦʜ ʩʝʤʷʥ ʠʟ ʙʫʥʢʝʨʘ (ʥʦʨʤʘ ʚʳʩʝʚʘ), ʪʦ 

ʧʦʚʝʨʭʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʯʘʩʪʦʢ, ʥʘ ʢʦʪʦʨʦʤ ʚʳʩʝʚʘʶʪʩʷ ʩʝʤʝʥʘ. 

ɺ ʬʦʨʤʫʣʝ ɻʘʫʩʩʘ-ʆʩʪʨʦʛʨʘʜʩʢʦʛʦ ʧʦʢʘʟʘʪʝʣʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʠʚʝʨʛʝʥʮʠʠ: 

( ) ,ñññññ ÖÖÖ=Ö dzddivdSd

SS

aa     (3) 

ʛʜʝ Ŭ ï ʩʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʦʙʲʸʤʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ. 



ʇʨʦʮʝʩʩʳ ʠ ʤʘʰʠʥʳ ʘʛʨʦʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ, ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ, ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ, ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ 
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ʇʨʝʜʝʣ ʜʠʚʝʨʛʝʥʮʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ: 

( )ññÖÖ=Ö
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div
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0

1
lim , ʚ ʪʦʯʢʝ (x, y, z).   (4) 

ɺ ʥʘʰʠʭ ʟʘʜʘʯʘʭ ʦʥ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʧʨʝʜʝʣ ʠʟʤʝʥʝʥʠʷ ʦʙʲʸʤʥʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ Ŭ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʥʝʛʦ ʠʟʤʝʥʷʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ Vs, ʥʝʧʨʝʨʳʚʥʦ 

ʨʘʩʧʨʝʜʝʣʸʥʥʳʭ ʧʦ ʠʩʩʣʝʜʫʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʇʨʝʜʝʣ ʠʟʤʝʥʝʥʠʷ ʦʙʲʸʤʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ Ŭ ʧʨʝʜʩʪʘʚʣʷʝʤ ʢʘʢ ʥʦʨʤʘʪʠʚʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʚʨʝʤʝʥʠ ʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ɺ ʪʘʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʣʶʙʫʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʟʘʜʘʯʫ ʤʦʞʥʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠ 

ʩʚʷʟʘʪʴ ʩ ʪʝʭʥʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. 

ɺ ʧʨʦʛʨʘʤʤʝ çStatisticaè ʦʩʥʦʚʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ ʫʨʘʚʥʝʥʠʝ 

ʨʝʛʨʝʩʩʠʠ ʠ ʝʛʦ ʘʥʘʣʠʟ ʚ ʚʠʜʝ ʛʨʘʬʠʢʘ ʧʦʣʫʯʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʢʣʠʢʘ ʠʟʫʯʘʝʤʦʛʦ 

ʦʙʲʝʢʪʘ ʥʘ ʠʩʩʣʝʜʫʝʤʳʝ ʧʘʨʘʤʝʪʨʳ. 

ʆʩʠ ʢʦʦʨʜʠʥʘʪ, ʚ ʢʦʪʦʨʳʭ ʩʪʨʦʠʪʩʷ ʧʦʚʝʨʭʥʦʩʪʴ ʦʪʢʣʠʢʘ, ʦʙʳʯʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʪʝʭʥʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʘ ʧʦʚʝʨʭʥʦʩʪʴ ʦʪʢʣʠʢʘ ʢʘʢ ʨʘʟ ʠ ʧʦʢʘʟʳʚʘʝʪ ʥʘʩʢʦʣʴʢʦ 

ʧʨʘʚʠʣʴʥʦ ʚʳʙʨʘʥʳ ʪʝʭʥʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ 

ʜʦʩʪʠʛʥʫʪʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ. ɿʘʯʘʩʪʫʶ ʫʞʝ ʚ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ 

ʩʪʘʥʦʚʠʪʩʷ ʷʩʥʦ, ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʣʠ ʮʝʥʪʨ ʢʦʥʪʫʨʥʦʛʦ ʛʨʘʬʠʢʘ ʚ ʠʩʩʣʝʜʫʝʤʳʭ 

ʧʘʨʘʤʝʪʨʘʭ ʠʣʠ ʩʣʝʜʫʝʪ ʦʪʙʨʦʩʠʪʴ ʧʦʣʫʯʝʥʥʫʶ ʚʝʨʩʠʶ, ʢʘʢ ʥʝʟʥʘʯʠʪʝʣʴʥʫʶ. 

ʆʜʥʘʢʦ ʧʨʠ ʙʦʣʝʝ ʛʣʫʙʦʢʦʤ ʠʟʫʯʝʥʠʠ ʢʦʥʪʫʨʥʳʭ ʛʨʘʬʠʢʦʚ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 

ʥʘʧʨʘʚʣʝʥʠʝ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ. ʈʝʰʝʥʠʝ ʵʪʦʡ ʟʘʜʘʯʠ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʘʤʦʤ ʧʦʥʠʤʘʥʠʠ ʧʨʝʜʝʣʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʠʚʝʨʛʝʥʮʠʠ. ɺ ʬʦʨʤʫʣʝ 

ɻʘʫʩʩʘ-ʆʩʪʨʦʛʨʘʜʩʢʦʛʦ ʩʪʝʧʝʥʴ ʠʟʤʝʥʝʥʠʷ ʩʢʦʨʦʩʪʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʦʢʘʟʘʪʝʣʷ (ʧʦʪʦʢʘ 

ʞʠʜʢʦʩʪʠ) ʟʘʚʠʩʠʪ ʦʪ ʠʟʤʝʥʝʥʠʷ ʩʢʦʨʦʩʪʠ ʧʦʣʷ (ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ), ʩʦʟʜʘʚʘʝʤʦʛʦ 

ʵʣʝʤʝʥʪʘʤʠ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʇʨʘʢʪʠʯʝʩʢʠ ʧʨʠ ʪʘʢʦʤ ʧʦʜʭʦʜʝ ʜʠʚʝʨʛʝʥʮʠʶ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʫʨʦʚʝʥʴ 

ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ ʥʘ ʠʩʩʣʝʜʫʝʤʫʶ ʚʝʣʠʯʠʥʫ, ʘ ʧʨʝʜʝʣ ʜʠʚʝʨʛʝʥʮʠʠ ï ʢʘʢ 

ʦʛʨʘʥʠʯʠʪʝʣʴ ʥʘ ʧʦʢʘʟʘʪʝʣʴ ʠʟʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʘʨʘʤʝʪʨʘ (ʠʩʩʣʝʜʫʝʤʦʛʦ), 

ʟʘʜʘʚʘʝʤʦʛʦ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ [1]. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʧʦʢʘʟʘʪʝʣʷ 

ʜʠʚʝʨʛʝʥʮʠʠ ʩʪʝʧʝʥʴ ʚʣʠʷʥʠʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʧʘʨʘʤʝʪʨʘ (ʭ,ʫ) ʥʘ ʠʩʩʣʝʜʫʝʤʳʡ 

ʧʦʢʘʟʘʪʝʣʴ z ʫʤʝʥʴʰʘʝʪʩʷ, ʘ ʩʘʤ ʧʦʢʘʟʘʪʝʣʴ ʙʦʣʝʝ ʩʪʘʙʠʣʝʥ. ʇʨʠ ʫʤʝʥʴʰʝʥʠʠ 

ʧʦʢʘʟʘʪʝʣʷ ʜʠʚʝʨʛʝʥʮʠʠ divŬ ʠʩʩʣʝʜʫʝʤʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʠʟʤʝʥʷʝʪʩʷ 

ʩʠʣʴʥʝʝ ʠ ʤʦʞʝʪ ʚʳʡʪʠ ʟʘ ʧʨʝʜʝʣʳ ʜʦʧʫʩʪʠʤʦʛʦ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʪʝʧʝʥʴ ʠʟʤʝʥʝʥʠʷ ʣʠʥʠʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʦʪʢʣʠʢʘ ʠʩʩʣʝʜʫʝʤʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʘʥʘʣʦʛʠʯʥʦ ʟʘʤʢʥʫʪʳʤ ʧʦ 

ʧʦʚʝʨʭʥʦʩʪʠ ʜʠʬʬʝʨʝʥʮʠʘʣʦʚ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʠʚʝʨʛʝʥʮʠʠ. 

ʈʝʟʫʣʴʪʘʪʳ. ɼʣʷ ʧʨʠʤʝʨʘ ʨʘʩʩʤʦʪʨʠʤ ʠʜʝʘʣʴʥʳʡ ʢʦʥʪʫʨʥʳʡ ʛʨʘʬʠʢ ʨʘʩʩʪʦʷʥʠʷ 

ʤʝʞʜʫ ʬʦʨʩʫʥʢʘʤʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ ʧʦʣʫʯʝʥʠʝ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʫʜʦʙʨʝʥʠʡ ʚ 5 % ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʙʦʯʝʛʦ ʜʘʚʣʝʥʠʷ P ʠ ʚʳʩʦʪʳ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʬʦʨʩʫʥʢʠ ʅ. [2]. 

ʎʝʥʪʨ (ʷʜʨʦ) ʛʨʘʬʠʢʘ ʷʨʢʦ ʚʳʨʘʞʝʥ, ʠʟʦ ʣʠʥʠʠ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʢʣʠʢʘ ʭʦʨʦʰʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʚʳʩʦʪʳ ʨʘʩʧʦʣʦʞʝʥʠʷ ʬʦʨʩʫʥʢʠ: ʥʘ ʙʦʣʝʝ 



ʇʨʦʮʝʩʩʳ ʠ ʤʘʰʠʥʳ ʘʛʨʦʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ, ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ, ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ, ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ 
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ʥʠʟʢʦʡ ʚʳʩʦʪʝ ʢʦʵʬʬʠʮʠʝʥʪ ʜʠʚʝʨʛʝʥʮʠʠdivŬ1 ʙʳʩʪʨʦ ʠʟʤʝʥʷʝʪʩʷ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʙʳʩʪʨʦ ʠʟʤʝʥʷʝʪʩʷ ʠ ʜʘʚʣʝʥʠʝ ʚ ʬʦʨʩʫʥʢʝ, ʘ ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ï 

ʚ ʭʫʜʰʫʶ ʩʪʦʨʦʥʫ, ʫʚʝʣʠʯʠʚʘʷ ʠʭ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʚʳʰʝ 5 %. ɼʘʚʣʝʥʠʝ ɟ ʤʘʣʦ 

ʠʟʤʝʥʷʝʪ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʠʟʦʣʠʥʠʷʤʠ divŬ2 ʧʦʵʪʦʤʫ ʘʚʪʦʨ ʠʩʩʣʝʜʦʚʘʥʠʷ [2] 

ʩʧʨʘʚʝʜʣʠʚʦ ʜʝʣʘʝʪ ʚʳʚʦʜ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʯʸʪʢʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚʳʩʦʪʳ ʬʦʨʩʫʥʢʠ 

(ʨʠʩʫʥʦʢ 1). 

ʆʜʥʘʢʦ ʥʝ ʚʩʝʛʜʘ ʫʜʘʸʪʩʷ ʧʦʣʫʯʠʪʴ ʠʜʝʘʣʴʥʳʡ ʢʦʥʪʫʨʥʳʡ ʛʨʘʬʠʢ ʧʦʣʫʯʝʥʥʦʛʦ ʚ 

ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʨʘʚʥʝʥʠʷ. 

 
ʈʠʩʫʥʦʢ 1 - ʂʦʥʪʫʨʥʳʡ ʛʨʘʬʠʢ ʫʨʘʚʥʝʥʠʷ ɺ5 (ʚ ʨʝʜʘʢʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ 

ʦʬʦʨʤʣʝʥʠʷ[2]). 

ʀʥʦʛʜʘ ʮʝʥʪʨ ʛʨʘʬʠʢʘ ʦʙʦʟʥʘʯʝʥ, ʥʦ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʦʪʢʣʠʢʘ 

ʩʣʠʰʢʦʤ ʤʘʣʳ, ʪʦ ʝʩʪʴ ʜʦʩʪʠʛʥʫʪʳʡ ʫʨʦʚʝʥʴ ʚ ʮʝʥʪʨʝ ʥʝʫʩʪʦʡʯʠʚ, ʪʘʢ ʢʘʢ ʛʨʘʜʠʝʥʪʳ 

ʤʝʞʜʫ ʠʟʦʣʠʥʠʷʤʠ ʚʝʣʠʢʠ. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʳʙʠʨʘʪʴ ʠʩʢʦʤʫʶ 

ʚʝʣʠʯʠʥʫ ʚ ʦʙʣʘʩʪʠ ʥʘʠʤʝʥʴʰʠʭ ʛʨʘʜʠʝʥʪʦʚ(ʩ ʙʦʣʴʰʠʤʠ ʨʘʩʩʪʦʷʥʠʷʤʠ ʤʝʞʜʫ 

ʠʟʦʣʠʥʠʷʤʠ),ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʤʘʩʩʦʚʘʷ ʟʘʜʘʯʘ (ʨʠʩʫʥʦʢ 2)[3]. 
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ʈʠʩʫʥʦʢ 2 - ʀʟʤʝʥʝʥʠʝ ʵʢʩʧʦʟʠʮʠʠ ʦʙʣʫʯʝʥʠʷ ʜʣʷ ʩʣʫʯʘʷ, ʢʦʛʜʘ ʜʚʠʞʝʥʠʝ ʟʝʨʥʘ 

ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʦʩʠ ʦʙʣʫʯʘʪʝʣʷ (ʚ ʨʝʜʘʢʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ ʦʬʦʨʤʣʝʥʠʷ[3]). 



ʇʨʦʮʝʩʩʳ ʠ ʤʘʰʠʥʳ ʘʛʨʦʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ, ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ, ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ, ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ 
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ʆʯʝʥʴ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʛʨʘʬʠʢʠ ʩ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʦʪʢʣʠʢʘ ʚ ʚʠʜʝ ʣʦʞʙʠʥʳ ʠʣʠ 

ʛʨʝʙʥʷ (ʨʠʩʫʥʦʢ 3) [2]. ɺ ʧʦʜʦʙʥʦʤ ʩʣʫʯʘʝ ʩʣʝʜʫʝʪ ʩʦʦʪʥʦʩʠʪʴʩʷ ʩ ʫʨʘʚʥʝʥʠʷʤʠ 

ʨʝʛʨʝʩʩʠʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʚ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ 

ʧʦʣʦʞʝʥʠʷʣʦʞʙʠʥʳ ʠʣʠ ʛʨʝʙʥʷ, ʪ.ʢ. ʪʘʢʠʝ ʬʦʨʤʳ ʛʨʘʬʠʢʦʚ ʥʘʠʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳ. ɺ 

ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ ʜʣʷ ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʤʦʞʥʦ ʦʩʪʘʚʠʪʴ ʥʘʡʜʝʥʥʳʝ ʟʥʘʯʝʥʠʷ 

ʜʘʚʣʝʥʠʷ ʚ ʩʠʩʪʝʤʝ, ʩʣʝʛʢʘ ʩʜʚʠʥʫʚ ʝʛʦ ʚ ʩʪʦʨʦʥʫ ʙʦʣʝʝ ʥʠʟʢʠʭ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʝ 

ʩʣʝʜʫʝʪ ʜʦʩʪʠʛʘʪʴ ʮʝʥʪʨ ʛʨʘʬʠʢʘ, ʪʘʢ ʢʘʢ ʧʨʠʜʸʪʩʷ ʫʚʝʣʠʯʠʚʘʪʴ ʜʘʚʣʝʥʠʝ ʚ ʩʠʩʪʝʤʝ. 

 
ʈʠʩʫʥʦʢ 3 - ʀʟʦʣʠʥʠʠ ʝʜʠʥʠʯʥʦʡ ʧʦʜʘʯʠ ʩʝʤʷʥ ʢʫʢʫʨʫʟʳ (ʚ ʨʝʜʘʢʮʠʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ ʦʬʦʨʤʣʝʥʠʷ[4]). 

ʈʘʩʩʤʦʪʨʠʤ ʙʦʣʝʝ ʩʣʦʞʥʳʡ ʩʣʫʯʘʡ ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʧʣʦʪʥʦʩʪʠ ʧʦʯʚʳ ʦʪ 

ʤʘʩʩʳ ʛʨʫʟʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʵʣʝʤʝʥʪʘ ʠ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ. 

ʇʦʚʝʨʭʥʦʩʪʴ ʦʪʢʣʠʢʘ ʧʦ ʧʦʣʫʯʝʥʥʳʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʜʘʥʥʳʤ ʥʘ ʨʠʩʫʥʢʝ 4 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʦʜʥʦʛʦ ʣʦʢʘʣʴʥʦʛʦ ʮʝʥʪʨʘ ʧʦʢʘʟʘʪʝʣʷ ʫʧʣʦʪʥʝʥʠʷ ʩʝʤʝʥʥʦʛʦ ʣʦʞʘ 

ʧʨʠ ʚʣʘʞʥʦʩʪʠ 22-24% ʠ ʤʘʩʩʝ ʩʦʰʥʠʢʘ 2 ʢʛ. ʇʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʫʚʣʘʞʥʝʥʠʠ (ʤʝʥʝʝ 

18%) ʷʜʨʦ ʮʝʥʪʨʘ ʧʣʦʪʥʦʩʪʠ ʧʦʯʚʳ ʥʝ ʜʦʩʪʠʛʘʝʪ ʟʘʚʝʨʰʝʥʥʦʩʪʠ ʠ, ʩʢʦʨʝʝ ʚʩʝʛʦ 

ʦʙʨʘʟʫʝʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠʩʩʫʰʝʥʠʷ ʧʦʯʚʳ. ʊʨʝʪʠʡ ʮʝʥʪʨ ʚʦʟʤʦʞʝʥ ʧʨʠ 

ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ 18-20%, ʥʦ ʥʝ ʜʦʩʪʠʛʘʝʪ ʚʳʨʘʞʝʥʥʦʩʪʠ ʧʨʠ ʠʤʝʶʱʝʡʩʷ ʤʘʩʩʝ 

ʩʦʰʥʠʢʘ. 

 
ʈʠʩʫʥʦʢ 4 - ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʧʣʦʪʥʦʩʪʠ ʧʦʯʚʳ ʦʪ ʤʘʩʩʳ ʚʠʙʨʦʫʧʣʦʪʥʠʪʝʣʷ ʧʨʠ 

L=50 ʤʤ ʠ ʯʘʩʪʦʪʝ 30 ɻʮ. 



ʇʨʦʮʝʩʩʳ ʠ ʤʘʰʠʥʳ ʘʛʨʦʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ, ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ, ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ, ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ 
 

 

~23~ 
 

ʇʨʘʢʪʠʯʝʩʢʠ ʜʦʩʪʠʯʴ ʧʨʝʜʝʣʦʚ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʥʝ ʚʦʟʤʦʞʥʦ, ʪʘʢ ʢʘʢ 

ʫʧʣʦʪʥʝʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʣʦʞʘ ʚ 0,84 ʛ/ʩʤ3 ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʚ 1,0-1,2 ʛ/ʩʤ3. 

ʋʚʝʣʠʯʠʚʘʪʴ ʤʘʩʩʫ ʩʦʰʥʠʢʘ ʜʦ 10 ʢʛ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʦ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ. 

ʇʨʠʤʝʥʠʚ ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʵʣʝʤʝʥʪʳ ʬʦʨʤʫʣʳ ɻʘʫʩʩʘ-ʆʩʪʨʦʛʨʘʜʩʢʦʛʦ, ʤʦʞʥʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʮʝʥʪʨʘʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʦʪʢʣʠʢʘ ʠʟʦʣʠʥʠʠ ʠʤʝʶʪ ʥʘʠʙʦʣʴʰʠʝ ʛʨʘʜʠʝʥʪʳ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʢʘʟʘʪʝʣʴ ʧʣʦʪʥʦʩʪʠ ʧʦʯʚʳ ʥʝ ʤʝʥʷʝʪʩʷ. ʇʦ ʧʝʨʠʬʝʨʠʠ ʮʝʥʪʨʦʚ 

ʢʦʵʬʬʠʮʠʝʥʪ ʜʠʚʝʨʛʝʥʮʠʠ ʩʪʨʝʤʠʪʩʷ ʢ ʫʤʝʥʴʰʝʥʠʶ, ʯʪʦ ʦʟʥʘʯʘʝʪ ʙʳʩʪʨʦʝ ʠʟʤʝʥʝʥʠʝ 

ʧʣʦʪʥʦʩʪʠ ʧʦʯʚʳ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʭʦʜʘ ʟʘ ʧʨʝʜʝʣʳ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ. 

ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʥʘ ʩʦʰʥʠʢʝ ʚʠʙʨʘʮʠʦʥʥʦʛʦ ʫʧʣʦʪʥʠʪʝʣʷ ʩ ʦʙʱʝʡ ʤʘʩʩʦʡ 6 ʢʛ ʜʘʞʝ 

ʧʨʠ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ 19,5%, ʧʣʦʪʥʦʩʪʴ ʧʦʯʚʳ ʥʘ ʣʦʞʝ ʩʝʤʷʥ ʩʦʩʪʘʚʠʣʘ 1,0 ʛ/ʩʤ3, ʯʪʦ ʠ 

ʟʘʜʘʸʪʩʷ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪ 

ʜʠʚʝʨʛʝʥʮʠʠ ʥʘ ʵʪʦʤ ʫʨʦʚʥʝ ʩʪʨʦʛʦ ʦʛʨʘʥʠʯʝʥ: ʧʨʠ ʤʘʣʳʭ ʠ ʙʦʣʴʰʠʭ ʧʦʢʘʟʘʪʝʣʷʭ 

ʤʘʩʩʳ ʫʧʣʦʪʥʠʪʝʣʷ ʚʤʝʩʪʝ ʩ ʩʦʰʥʠʢʦʤ ʧʣʦʪʥʦʩʪʴ ʧʦʯʚʳ ʨʝʟʢʦ ʧʘʜʘʝʪ (ʨʠʩʫʥʦʢ 5). 

 
ʈʠʩʫʥʦʢ 5 ï ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʧʣʦʪʥʦʩʪʠ ʧʦʯʚʳ ʦʪ ʤʘʩʩʳ ʚʠʙʨʦʫʧʣʦʪʥʠʪʝʣʷ ʠ 

ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ ʧʨʠ L=100ʤʤ ʠ ʯʘʩʪʦʪʝ 30 ɻʮ. 

 

ɺʳʚʦʜʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʠʚʝʨʛʝʥʮʠʠ ʥʘ 

ʛʨʘʬʠʢʘʭ ʠ ʧʦʚʝʨʭʥʦʩʪʷʭ ʦʪʢʣʠʢʘ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʩʠʩʪʝʤʝ çStatisticaè ʧʦʟʚʦʣʷʝʪ 

ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʚʳʧʦʣʥʝʥʠʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 
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ʌɻɹʅʋ çɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʪʝʭʥʠʢʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝè, ʊʘʤʙʦʚ 

 

ʈʝʬʝʨʘʪ. ɺ ʫʩʣʦʚʠʷʭ ʚʦʟʨʦʩʰʠʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʨʦʪʠʚʦʠʟʥʦʩʥʳʤ ʩʚʦʡʩʪʚʘʤ 

ʩʤʘʟʳʚʘʶʱʠʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʫʟʣʦʚ ʠ ʘʛʨʝʛʘʪʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʢʨʠʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʚʳʟʳʚʘʝʪ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʥʘʥʦʩʪʨʫʢʪʫʨ ʥʘ ʩʤʘʟʳʚʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ. ʀʟʫʯʘʣʠ ʚʦʧʨʦʩʳ 

ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʣʠʪʠʝʚʳʭ ʧʣʘʩʪʠʯʥʳʭ ʩʤʘʟʦʢ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʫʛʣʝʨʦʜʥʳʭ 

ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ (ʋʅʄ). ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʧʣʘʩʪʠʯʥʳʭ ʩʤʘʟʦʢ 15 ï 17% ʦʢʩʠʜʘ ʣʠʪʠʷ 

ʩʤʝhʠʚʘʣʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʩ ʤʘʩʣʦʤ, ʥʘʛʨʝʚʘʣʠ ʜʦ 100 Üʉ ʠ 

ʚʳʜʝʨʞʠʚʘʣʘʩʴ ʚ ʪʝʯʝʥʠʝ 1 ʯʘʩʘ, ʟʘʪʝʤ ʩʣʝʜʦʚʘʣ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʡ (ʜʦ 5 ʤʠʥʫʪ) 

ʥʘʛʨʝʚ ʜʦ 225 Üʉ, ʧʦʩʣʝ ʯʝʛʦ ʩʤʝʩʴ ʦʪʧʨʘʚʣʷʣʘʩʴ ʚ ʛʦʤʦʛʝʥʠʟʘʪʦʨ. ʅʘ ʧʦʩʣʝʜʥʝʡ ʩʪʘʜʠʠ 

ʚ ʩʤʘʟʢʫ ʜʦʙʘʚʣʷʣʠ ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʋʅʄ. ʇʨʠ ʧʨʠʛʦʪʦʚʣʝʥʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʜʚʘ ʚʠʜʘ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ ʋʅʄ ï ɻʅʇ 10 ʠ ɻʅʇ 25, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ 

ʤʘʣʦʩʣʦʡʥʳʝ ʛʨʘʬʝʥʦʚʳʝ ʥʘʥʦʧʣʘʩʪʠʥʳ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 10 % ʠ 25 % ʚ 

ʠʥʜʫʩʪʨʠʘʣʴʥʦʤ ʤʘʩʣʝ ʀï20ɸ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʘ ʪʘʢʞʝ ʋʅʄ çʊʘʫʥʠʪè. ɺ ʢʘʯʝʩʪʚʝ 

ʦʩʥʦʚʳ ʩʤʘʟʢʠ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʚʘ ʚʠʜʘ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʤʘʩʣʘ ʀï20ɸ ʪʦʚʘʨʥʦʝ 

ʠ       ʀï20ɸ ʦʯʠʱʝʥʥʦʝ. ʆʧʨʝʜʝʣʷʣʠ ʪʝʤʧʝʨʘʪʫʨʳ ʢʘʧʣʝʧʘʜʝʥʠʷ ʧʣʘʩʪʠʯʥʳʭ ʩʤʘʟʦʢ ʠ 

ʠʭ ʩʤʘʟʳʚʘʶʱʠʝ ʩʚʦʡʩʪʚʘ. ʋʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʜʦʙʘʚʣʝʥʠʝ ʛʨʘʬʝʥʘ ʚ ʧʣʘʩʪʠʯʥʳʝ ʩʤʘʟʢʠ, 
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ʢʘʢ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʦʚʘʨʥʦʛʦ ʠʣʠ ʦʯʠʱʝʥʥʦʛʦ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʤʘʩʣʘ ʚ ʢʘʯʝʩʪʚʝ 

ʦʩʥʦʚʳ ʧʣʘʩʪʠʯʥʳʭ ʩʤʘʟʦʢ ʥʝ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʠ ʥʘ ʪʝʤʧʝʨʘʪʫʨʫ 

ʢʘʧʣʝʧʘʜʝʥʠʷ ʩʤʘʟʢʠ. ʇʦʢʘʟʘʣʠ, ʯʪʦ ʚʥʝʩʝʥʠʝ ʚ ʩʤʘʟʢʫ ʨʘʟʣʠʯʥʳʭ ʤʦʜʠʬʠʢʘʮʠʡ 

ʛʨʘʬʝʥʘ ʫʣʫʯʰʘʝʪ ʩʤʘʟʳʚʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʥʘ 10 ï 17 %, ʧʨʠ ʵʪʦʤ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ 

ʟʘʤʝʪʥʦʡ ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʚʥʦʩʠʤʳʤʠ ʤʦʜʠʬʠʢʘʮʠʷʤʠ ʛʨʘʬʝʥʘ. ʇʦʢʘʟʘʣʠ, ʯʪʦ 

ʧʨʠʤʝʥʝʥʠʝ ʋʅʄ ʩʝʨʠʠ çʊʘʫʥʠʪè ʚ ʢʘʯʝʩʪʚʝ ʪʚʝʨʜʦʛʦ ʥʘʧʦʣʥʠʪʝʣʷ ʢ ʧʣʘʩʪʠʯʥʳʤ 

ʩʤʘʟʢʘʤ (0,1 ʤʘʩʩ. %) ʥʝ ʠʟʤʝʥʷʝʪ ʦʙʱʝʡ ʢʘʨʪʠʥʳ ʥʘʙʣʶʜʝʥʠʡ. ʉʤʘʟʳʚʘʶʱʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ ʧʣʘʩʪʠʯʥʳʭ ʩʤʘʟʦʢ ʫʚʝʣʠʯʠʣʘʩʴ ʚ ʩʨʝʜʥʝʤ ʥʘ 12 %, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ 

ʩʤʘʟʢʦʡ ʙʝʟ ʜʦʙʘʚʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʜʫʩʪʨʠʘʣʴʥʦʝ ʤʘʩʣʦ, ʧʣʘʩʪʠʯʥʳʝ ʩʤʘʟʢʠ, ʫʛʣʝʨʦʜʥʳʝ 
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Abstract. Investigation of the influence of nanostructures on lubricity in conditions of 

increased requirements for the anti-wear properties of lubricating materials for units and 

aggregates of agricultural machinery under various critical operating conditions is of great 

interest. The preparation of lithium plastic greases with the addition of carbon nanomaterials 

(UNM) was studied. In the preparation of greases, 15-17% of lithium oxide was mixed at 

room temperature with oil, heated to 100 Á C and held for 1 hour, followed by a short (up to 5 

minutes) heating to 225 Á C, after which the mixture was sent to a homogenizer. The required 

amount of CNM was added to the grease at the last stage in the lubricant. Two types of 

nanomaterials UNM - GNP 10 and HNP 25, which are low-layer graphene nanoplasts with a 

concentration of 10% and 25% in industrial oil I-20A, respectively, and also UNM "Taunit" 

were used in the preparation of lubricants. Two types of industrial oil I-20A commercial and 

I-20A were also used as a lubricant base. The dropping points of grease and their lubricating 

properties were determined. It was found that the addition of graphene to plastic greases, as 

well as the use of commercial or refined industrial oil as the basis of plastic greases, does not 

significantly affect the dropping temperature of the lubricant. It was shown that the 

introduction of various modifications of graphene into the lubricant improves the lubricity by 

10-17%, while there was no noticeable difference between the introduced graphene 

mailto:vniitinlab7@yandex.ru


ʇʨʦʮʝʩʩʳ ʠ ʤʘʰʠʥʳ ʘʛʨʦʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ, ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ, ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ, ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ 
 

 

~26~ 
 

modifications. It was shown that the application of the UNM series "Taunit" as a solid filler 

to plastic lubricants (0.1 wt.%) Does not change the overall picture of the observations. 

Lubricity of greases increased by an average of 12 %, compared with lubricant without 

additives. 

Key words: industrial oil, greases, carbon nanomaterials 

 

ɺʚʝʜʝʥʠʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢ ʩʦʚʨʝʤʝʥʥʳʤ ʩʤʘʟʳʚʘʶʱʠʤ ʤʘʪʝʨʠʘʣʘʤ 

ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʚʩʝ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʵʪʦ ʢʘʩʘʝʪʩʷ 

ʧʨʦʪʠʚʦʠʟʥʦʩʥʳʭ ʩʚʦʡʩʪʚ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʢʨʠʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʆʜʥʠʤ 

ʠʟ ʪʨʘʜʠʮʠʦʥʥʳʭ ʩʧʦʩʦʙʦʚ ʠʭ ʫʣʫʯʰʝʥʠʷ ʷʚʣʷʝʪʩʷ ʚʥʝʩʝʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʠʩʘʜʦʢ ʥʘ 

ʵʪʘʧʝ ʧʨʠʛʦʪʦʚʣʝʥʠʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʧʦʩʣʝʜʥʝʛʦ ʜʝʩʷʪʠʣʝʪʠʷ ʧʦʢʘʟʘʥʘ ʥʘʩʫʱʥʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ 

ʦʧʨʝʜʝʣʝʥʠʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʥʦʜʠʩʧʝʨʩʥʳʭ ʚʝʱʝʩʪʚ ʚ ʨʘʟʣʠʯʥʳʭ 

ʦʙʣʘʩʪʷʭ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʂʘʢ ʠʟʚʝʩʪʥʦ, çʥʘʥʦʤʘʪʝʨʠʘʣʳè ï ʧʨʦʜʫʢʪ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʭ ʨʘʟʤʝʨʦʤ, 

ʥʘʭʦʜʷʱʠʤʩʷ ʤʝʞʜʫ 1 ʠ 100 ʥʤ [1 - 3]. ʆʜʥʠʤ ʠʟ ʥʦʚʳʭ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʫʛʣʝʨʦʜʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʷʚʣʷʝʪʩʷ ʛʨʘʬʝʥ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʝʜʠʥʠʯʥʫʶ ʛʨʘʬʠʪʦʚʫʶ 

ʧʣʦʩʢʦʩʪʴ, ʚ ʢʦʪʦʨʦʡ sp2ïʛʠʙʨʠʜʠʟʠʨʦʚʘʥʥʳʝ ʘʪʦʤʳ ʦʙʨʘʟʫʶʪ ʛʝʢʩʦʛʦʥʘʣʴʥʫʶ 

ʨʝʰʝʪʢʫ.  

ɺʤʝʩʪʝ ʩ ʪʝʤ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʪʨʫʢʪʫʨʳ, 

ʩʦʜʝʨʞʘʱʠʝ ʜʚʘ ʠ ʙʦʣʝʝ (ʜʦ ʜʝʩʷʪʠ) ʛʨʘʬʝʥʦʚʳʭ ʩʣʦʝʚ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ 

çʩʪʨʦʠʪʝʣʴʥʳʤʠ ʙʣʦʢʘʤʠè ʜʣʷ ʥʘʥʦʪʨʫʙʦʢ, ʛʨʘʬʠʪʘ ʠ ʜʨʫʛʠʭ ʫʛʣʝʨʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

(ʋʅʄ) [4 ï 7]. 

ɹʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʚʳʟʳʚʘʝʪ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʥʘʥʦʩʪʨʫʢʪʫʨ ʥʘ ʩʤʘʟʳʚʘʶʱʫʶ 

ʩʧʦʩʦʙʥʦʩʪʴ. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʠʟʚʝʩʪʥʳʭ ʜʘʥʥʳʭ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʦʜʠʬʠʢʘʮʠʡ 

ʫʛʣʝʨʦʜʘ ʚ ʢʘʯʝʩʪʚʝ ʥʘʧʦʣʥʠʪʝʣʝʡ ʜʣʷ ʧʣʘʩʪʠʯʥʳʭ ʩʤʘʟʦʢ, ʧʦʚʳʰʘʶʱʠʭ ʠʭ 

ʧʨʦʪʠʚʦʠʟʥʦʩʥʳʝ ʩʚʦʡʩʪʚʘ [8], ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʦʩʥʦʚʥʦʝ ʚʣʠʷʥʠʝ 

ʫʛʣʝʨʦʜʥʳʝ ʥʘʥʦʤʘʪʝʨʠʘʣʳ ʙʫʜʫʪ ʦʢʘʟʳʚʘʪʴ ʪʘʢ ʞʝ ʥʘ ʩʤʘʟʳʚʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ 

ʧʣʘʩʪʠʯʥʳʭ ʩʤʘʟʦʢ.  

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʧʣʘʩʪʠʯʥʳʭ ʩʤʘʟʦʢ 15 ï 17 % ʦʢʩʠʜʘ 

ʣʠʪʠʷ ʩʤʝʰʠʚʘʣʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʩ ʠʥʜʫʩʪʨʠʘʣʴʥʳʤ ʤʘʩʣʦʤ. ʇʦʩʣʝ ʯʝʛʦ 

ʩʤʝʩʴ ʥʘʛʨʝʚʘʣʘʩʴ ʜʦ 100 Üʉ ʠ ʦʢʦʣʦ ʯʘʩʘ ʚʳʜʝʨʞʠʚʘʣʘʩʴ ʧʨʠ ʵʪʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ɿʘʪʝʤ 

ʩʣʝʜʦʚʘʣ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʡ (ʜʦ 5 ʤʠʥʫʪ) ʥʘʛʨʝʚ ʜʦ 225 Üʉ, ʧʦʩʣʝ ʯʝʛʦ ʩʤʝʩʴ 

ʦʪʧʨʘʚʣʷʣʘʩʴ ʚ ʛʦʤʦʛʝʥʠʟʘʪʦʨ. ʅʘ ʧʦʩʣʝʜʥʝʡ ʩʪʘʜʠʠ ʚ ʩʤʘʟʢʫ ʜʦʙʘʚʣʷʣʦʩʴ ʥʝʦʙʭʦʜʠʤʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʋʅʄ. ʇʨʠ ʧʨʠʛʦʪʦʚʣʝʥʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʚʘ ʚʠʜʘ ʋʅʄ ï ɻʅʇ 10 ʠ ɻʅʇ 

25, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʤʘʣʦʩʣʦʡʥʳʝ ʛʨʘʬʝʥʦʚʳʝ ʥʘʥʦʧʣʘʩʪʠʥʳ ʚ ʠʥʜʫʩʪʨʠʘʣʴʥʦʤ 

ʤʘʩʣʝ ʀï20ɸ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʥʘʥʦʧʣʘʩʪʠʥ 10 % ʠ 25 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʘ ʪʘʢʞʝ ʋʅʄ 

çʊʘʫʥʠʪè. ʆʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʢʘʧʣʝʧʘʜʝʥʠʷ ʧʣʘʩʪʠʯʥʳʭ ʩʤʘʟʦʢ ʧʨʦʚʦʜʠʣʦʩʴ ʧʦ 

ɻʆʉʊ 6793, ʦʧʨʝʜʝʣʝʥʠʝ ʩʤʘʟʳʚʘʶʱʠʭ ʩʚʦʡʩʪʚ ï ʩʨʘʚʥʠʪʝʣʴʥʳʤʠ ʠʩʧʳʪʘʥʠʷʤʠ ʥʘ 

ʯʝʪʳʨʝʭʰʘʨʠʢʦʚʦʡ ʤʘʰʠʥʝ ʪʨʝʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʌɻɹʅʋ ɺʅʀʀʊʠʅ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʧʨʠʩʘʜʢʠ ʚ 

ʥʝʬʪʝʧʨʦʜʫʢʪʳ ʥʘ ʦʩʥʦʚʝ ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʛʦ ʫʛʣʝʨʦʜʘ ï ʊʘʫʥʠʪʘ ʠ ʛʨʘʬʝʥʘ, 



ʇʨʦʮʝʩʩʳ ʠ ʤʘʰʠʥʳ ʘʛʨʦʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ, ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ, ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ, ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ 
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ʧʨʦʠʟʚʦʜʩʪʚʘ ʆʆʆ çʅʘʥʦʊʝʭʎʝʥʪʨè, ʛ. ʊʘʤʙʦʚ. ʅʝʢʦʪʦʨʳʝ ʠʭ ʩʚʦʡʩʪʚʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 1.  

ʊʘʙʣʠʮʘ 1 - ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ 

ʇʘʨʘʤʝʨʳ ʊʘʫʥʠʪ ʊʘʫʥʠʪ-

ʄɼ 

ʇʘʨʘʤʝʪʨʳ ʄʘʣʦʩʣʦʡʥʳʝ 

ʛʨʘʬʝʥʦʚʳʝ 

ʥʘʥʦʧʣʘʩʪʠʥʳ 

ɺʥʝʰʥʠʡ 

ʜʠʘʤʝʪʨ, ʥʤ 

20é70 30é80 ʊʦʣʱʠʥʘ ʥʘʥʦʧʣʘʩʪʠʥ, 

ʥʤ 

1é2 

ɺʥʫʪʨʝʥʥʠʡ 

ʜʠʘʤʝʪʨ, ʥʤ 

5é10 10é20 ʈʘʟʤʝʨ ʥʘʥʦʧʣʘʩʪʠʥ, ʤʢʤ 2é10 

ʅʘʩʳʧʥʘʷ 

ʧʣʦʪʥʦʩʪʴ, ʛ/ʩʤ3 

0,4é0,6 0,03é0,05 ʉʦʜʝʨʞʘʥʠʝ ʢʠʩʣʦʨʦʜʘ, 

ʤʘʩʩ. % 

9é13 

ʋʜʝʣʴʥʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ, ʤ2 /ʛ 

120é130 180é200 ʉʦʜʝʨʞʘʥʠʝ ʩʝʨʳ, ʤʘʩʩ. 

% 

ʤʝʥʝʝ 0,7 

ɼʣʠʥʘ, ʤʢʤ 2 ʠ ʙʦʣʝʝ 20 ʠ ʙʦʣʝʝ ʏʠʩʣʦ ʩʣʦʝʚ 3é5 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʩʣʝʜʫʝʤʳʭ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʣʘʩʪʠʯʥʳʝ ʩʤʘʟʢʠ - 

ʘʥʘʣʦʛʠ ʣʠʪʦʣʦʚ ʩʦʙʩʪʚʝʥʥʦʛʦ ʠʟʛʦʪʦʚʣʝʥʠʷ, ʜʠʩʧʝʨʩʠʦʥʥʫʶ ʩʨʝʜʫ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʣʦ 

ʠʥʜʫʩʪʨʠʘʣʴʥʦʝ ʤʘʩʣʦ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʧʣʘʩʪʠʯʥʦʡ ʩʤʘʟʢʠ 

ʛʣʫʙʦʢʦʦʯʠʱʝʥʥʦʛʦ ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʤʘʩʣʘ ʧʦʟʚʦʣʷʝʪ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ 

ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʷ ʠ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʝʝ ʧʨʦʠʟʚʦʜʩʪʚʦ. ʇʨʠʤʝʥʷʝʤʳʡ ʧʨʠ ʵʪʦʤ 

ʩʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ ʧʣʘʩʪʠʯʥʦʡ ʩʤʘʟʢʠ ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʧʨʦʮʝʩʩ ʦʯʠʩʪʢʠ ʦʪʨʘʙʦʪʘʥʥʦʛʦ 

ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʤʘʩʣʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʟʘʛʫʩʪʠʪʝʣʷ ʠ ʧʨʠʩʘʜʦʢ, ʫʧʨʦʱʝʥ ʠ ʘʜʘʧʪʠʨʦʚʘʥ 

ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʤʘʣʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥ ʚ 

ʥʝʬʪʝʭʠʤʠʯʝʩʢʦʡ, ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʦʪʨʘʩʣʷʭ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʧʝʨʝʨʘʙʦʪʢʦʡ ʥʝʬʪʝʦʪʭʦʜʦʚ. 

ʇʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʘʥʘʣʦʛʘ ʛʨʘʬʠʪʥʦʡ ʩʤʘʟʢʠ ʚ ʢʘʯʝʩʪʚʝ ʥʘʧʦʣʥʠʪʝʣʷ ʠʩʧʦʣʴʟʫʝʪʩʷ 

10 ʤʘʩʩ. % ʘʥʪʠʬʨʠʢʮʠʦʥʥʦʛʦ ʥʘʧʦʣʥʠʪʝʣʷ ï ʛʨʘʬʠʪʘ ɻʉ-4, ɻʉ-10 ʠʣʠ ɻʉ-12. 

ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʧʨʠʤʝʥʝʥʠʝ ʤʝʥʴʰʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʛʦ 

ʫʛʣʝʨʦʜʘ ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʦʣʫʯʘʝʤʦʡ ʩʤʘʟʢʠ, ʧʦʚʳʩʠʪʴ ʝʝ 

ʧʨʦʪʠʚʦʠʟʥʦʩʥʳʝ ʩʚʦʡʩʪʚʘ ʠ ʫʤʝʥʴʰʠʪʴ ʨʘʩʭʦʜ ʩʳʨʴʷ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʩʤʘʟʢʠ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʚʘ ʚʠʜʘ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʤʘʩʣʘ ʀï

20ɸ ʪʦʚʘʨʥʦʝ ʠ ʀï20ɸ, ʦʯʠʱʝʥʥʦʝ ʧʦ ʠʟʚʝʩʪʥʦʤʫ ʩʧʦʩʦʙʫ [9] (ʪʘʙʣʠʮʘ 2).  

ʊʘʙʣʠʮʘ 2 - ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʤʘʩʝʣ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʧʣʘʩʪʠʯʥʳʭ ʩʤʘʟʦʢ ʩ ʥʘʥʦʤʘʪʝʨʠʘʣʘʤʠ 

ʇʦʢʘʟʘʪʝʣʠ ʀï20ɸ 

ʊʦʚʘʨʥʦʝ (ʊ) 

ʀï20ɸ 

ɿʘʛʨʷʟʥʝʥʥʦʝ (ɿ) 

ʀï20ɸ 

ʆʯʠʱʝʥʥʦʝ (ʆ) 

ɺʷʟʢʦʩʪʴ ʢʠʥʝʤʘʪʠʯʝʩʢʘʷ  

ʧʨʠ 40 Áʉ, ʤʤ2/ʩ 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʩʧʳʰʢʠ, Áʉ 

ʂʠʩʣʦʪʥʦʝ ʯʠʩʣʦ, ʤʛ ʂʆʅ/ʛ 

ʉʦʜʝʨʞʘʥʠʝ ʤʝʭ. ʧʨʠʤʝʩʝʡ. % 

ʉʦʜʝʨʞʘʥʠʝ ʚʦʜʳ, % 

ʎʚʝʪ, ʝʜ. ʎʅʊ 

 

32 

200 

0,03 

ʦʪʩʫʪʩʪʚʠʝ 

ʦʪʩʫʪʩʪʚʠʝ 

2,0 

 

39 

194 

1,8 

0,5 

0,05 

4,5 

 

35 

201 

0,05 

ʦʪʩ 

ʦʪʩ 

2,5 ï 3,0 



ʇʨʦʮʝʩʩʳ ʠ ʤʘʰʠʥʳ ʘʛʨʦʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ, ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ, ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ, ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ 
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ʇʦʩʣʝ ʛʦʤʦʛʝʥʠʟʘʮʠʠ ʠ ʦʩʪʳʚʘʥʠʷ ʩʤʘʟʢʠ ʠʟʤʝʨʷʣʠʩʴ ʜʚʘ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʘ ï 

ʪʝʤʧʝʨʘʪʫʨʘ ʢʘʧʣʝʧʘʜʝʥʠʷ ʠ ʜʠʘʤʝʪʨ ʧʷʪʥʘ ʠʟʥʦʩʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʷʭ 

ʪʝʤʧʝʨʘʪʫʨʳ (ʪʘʙʣʠʮʘ 3, ʨʠʩʫʥʢʠ 1 ï 3). 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʜʦʙʘʚʣʝʥʠʝ 

ʛʨʘʬʝʥʘ ʚ ʧʣʘʩʪʠʯʥʳʝ ʩʤʘʟʢʠ, ʨʘʚʥʦ ʢʘʢ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʦʚʘʨʥʦʛʦ ʠʣʠ ʦʯʠʱʝʥʥʦʛʦ 

ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʤʘʩʣʘ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʧʣʘʩʪʠʯʥʳʭ ʩʤʘʟʦʢ ʥʝ ʦʢʘʟʳʚʘʝʪ 

ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʠ ʥʘ ʪʝʤʧʝʨʘʪʫʨʫ ʢʘʧʣʝʧʘʜʝʥʠʷ ʩʤʘʟʢʠ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʚʥʝʩʝʥʠʝ ʚ 

ʩʤʘʟʢʫ ʨʘʟʣʠʯʥʳʭ ʤʦʜʠʬʠʢʘʮʠʡ ʛʨʘʬʝʥʘ ʫʣʫʯʰʘʝʪ ʩʤʘʟʳʚʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʥʘ 10 ï 

17 %. ʇʨʠ ʵʪʦʤ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ ʟʘʤʝʪʥʦʡ ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʚʥʦʩʠʤʳʤʠ ʤʦʜʠʬʠʢʘʮʠʷʤʠ 

ʛʨʘʬʝʥʘ. 

ʊʘʙʣʠʮʘ 3 - ʀʟʤʝʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʢʘʧʣʝʧʘʜʝʥʠʷ ʧʣʘʩʪʠʯʥʳʭ ʩʤʘʟʦʢ ʧʨʠ 

ʜʦʙʘʚʣʝʥʠʠ ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ 

ʉʦʩʪʘʚ ʩʤʘʟʢʠ ʀ-20ɸ 

(ʊ) 

ʀ-20ɸ 

(ʆ) 

ʀ-20ɸ 

(ʊ) + 

ɻʅʇ 10 

ʀ-20ɸ 

(ʆ) + 

ɻʅʇ 10 

ʀ-20ɸ 

(ʊ) + 

ɻʅʇ 25 

ʀ-20ɸ 

(ʆ) + 

ɻʅʇ 25 

ʊʝʤʧʝʨʘʪʫʨʘ 

ʢʘʧʣʝʧʘʜʝʥʠʷ,  Áʉ 

162 165 164 166 165 166 

 

ʇʨʠʤʝʥʝʥʠʝ ʋʅʄ ʩʝʨʠʠ çʊʘʫʥʠʪè ʚ ʢʘʯʝʩʪʚʝ ʪʚʝʨʜʦʛʦ ʥʘʧʦʣʥʠʪʝʣʷ ʢ ʧʣʘʩʪʠʯʥʳʤ 

ʩʤʘʟʢʘʤ (0,1 ʤʘʩʩ. %) ʥʝ ʠʟʤʝʥʷʝʪ ʦʙʱʝʡ ʢʘʨʪʠʥʳ ʥʘʙʣʶʜʝʥʠʡ ï ʩʤʘʟʳʚʘʶʱʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ ʧʣʘʩʪʠʯʥʳʭ ʩʤʘʟʦʢ ʪʘʢ ʞʝ ʫʚʝʣʠʯʠʣʘʩʴ ʚ ʩʨʝʜʥʝʤ ʥʘ 12 %, ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩʦ ʩʤʘʟʢʦʡ ʙʝʟ ʜʦʙʘʚʢʠ. 

 

 
 

ʈʠʩʫʥʦʢ 1. ʀʟʤʝʥʝʥʠʝ ʜʠʘʤʝʪʨʘ ʧʷʪʥʘ ʠʟʥʦʩʘ  ʀï20ɸ(ʊ) ʧʦʩʣʝ ʚʥʝʩʝʥʠʷ ɻʅʇ-25 

1 - ʀ-20ɸ(ʊ), 2 - ʀ-20ɸ(ʆ), 3 - ʀ-20ɸ(ʊ)+10 % ʛʨʘʬʠʪʘ, 4 - ʀ-20ɸ(O)+10 % 

ʛʨʘʬʠʪʘ,  

5 - ʀ-20ɸ(ʊ)+ɻʅʇ-10, 6 - ʀ-20ɸ(ʆ)+ɻʅʇ 10, 7 - ʀ-20ɸ(ʊ)+ɻʅʇ-25, 8 - ʀ-

20ɸ(ʆ)+ɻʅʇ 25 

 



ʇʨʦʮʝʩʩʳ ʠ ʤʘʰʠʥʳ ʘʛʨʦʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ, ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ, ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ, ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ 
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ʈʠʩʫʥʦʢ 2. ʀʟʤʝʥʝʥʠʝ ʜʠʘʤʝʪʨʘ ʧʷʪʥʘ ʠʟʥʦʩʘ ʩʤʘʟʦʢ ʧʨʠ 20Üʉ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʠʜʘ ʦʩʥʦʚʳ ʠ ʜʦʙʘʚʦʢ ʜʣʷ: 1 - ʀ-20ɸ(ʊ), 2 - ʀ-20ɸ(ʆ), 3 - ʀ-20ɸ(ʊ)+10 % ʛʨʘʬʠʪʘ, 

4 - ʀ-20ɸ(O)+10 % ʛʨʘʬʠʪʘ, 5 - ʀ-20ɸ(ʊ)+ɻʅʇ-10, 6 - ʀ-20ɸ(ʆ)+ɻʅʇ 10, 7 - ʀ-

20ɸ(ʊ)+ɻʅʇ-25, 8 - ʀ-20ɸ(ʆ)+ɻʅʇ 25 

 
ʈʠʩʫʥʦʢ 3. ʀʟʤʝʥʝʥʠʝ ʜʠʘʤʝʪʨʘ ʧʷʪʥʘ ʠʟʥʦʩʘ ʩʤʘʟʦʢ ʧʨʠ 120  Üʉ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʠʜʘ ʦʩʥʦʚʳ ʠ ʜʦʙʘʚʦʢ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʦʙʘʚʣʝʥʠʝ ʨʝʢʦʤʝʥʜʦʚʘʥʥʦʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʢʦʣʠʯʝʩʪʚʘ ʋʅʄ 

(0,1 ʤʘʩʩ. %) ʚ ʧʣʘʩʪʠʯʥʳʝ ʩʤʘʟʢʠ ʧʦʟʚʦʣʷʝʪ ʜʦ 17 % ʫʣʫʯʰʠʪʴ ʠʭ ʩʤʘʟʳʚʘʶʱʫʶ 

ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠ ʵʪʦʤ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʥʘ ʧʦʨʷʜʦʢ ʤʝʥʴʰʝ ʯʝʤ ʜʣʷ ʪʨʘʜʠʮʠʦʥʥʦʛʦ 

ʥʘʧʦʣʥʠʪʝʣʷ ï ʛʨʘʬʠʪʘ. ɺʣʠʷʥʠʝ ʋʅʄ ʥʘ ʜʨʫʛʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʣʘʩʪʠʯʥʳʭ ʩʤʘʟʦʢ 

ʪʨʝʙʫʶʪ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʟʘʚʠʩʠʪ ʪʦʣʴʢʦ ʦʪ 

ʩʪʦʠʤʦʩʪʠ ʋʅʄ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʜʦʙʘʚʢʘʤʠ. 
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ʭʘʥʘè (ɿʂɸʊʋ ʠʤ. ɾʘʥʛʠʨ ʭʘʥʘ), ʛ. ʋʨʘʣʴʩʢ, ʂʘʟʘʭʩʪʘʥ 

 

ʈʝʬʝʨʘʪ. ɼʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʦʣʴʰʫʶ ʧʨʦʙʣʝʤʫ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʨʠʤʝʥʝʥʠʝ ʥʠʟʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʪʦʧʣʠʚʘ ʚ ʤʝʞʩʝʟʦʥʥʳʡ ʧʝʨʠʦʜ. ɼʣʷ 

ʫʣʫʯʰʝʥʠʷ ʩʚʦʡʩʪʚ ʪʦʧʣʠʚʘ ʠʩʩʣʝʜʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʛʣʝʨʦʜʥʦʛʦ 

ʥʘʥʦʤʘʪʝʨʠʘʣʘ (ʋʅʄ), ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ ʩʦʙʦʡ ʤʘʣʦʩʣʦʡʥʳʝ ʛʨʘʬʝʥʦʚʳʝ 

ʥʘʥʦʧʣʘʩʪʠʥʳ. ʀʟʫʯʝʥʳ ʩʚʦʡʩʪʚʘ ʩʦʩʪʘʚʦʚ ʠʟ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʠ ʋʅʄ ʚ 

ʢʦʥʮʝʥʪʨʘʮʠʠ 0,1 % ʠ 0,01 %. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʋʅʄ 0,1 

% ʪʦʧʣʠʚʦ ʧʨʠʦʙʨʝʪʘʝʪ ʯʝʨʥʳʡ ʮʚʝʪ ʠ ʩʪʘʥʦʚʷʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʧʨʦʟʨʘʯʥʳʤ, 

ʪʝʨʷʷ ʪʦʚʘʨʥʳʡ ʚʠʜ. ʇʨʠ ʫʤʝʥʴʰʝʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʋʅʄ ʚ 10 ʨʘʟ ʚʥʝʰʥʠʡ ʚʠʜ 

ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʥʝ ʠʟʤʝʥʷʝʪʩʷ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʟʘʤʝʪʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ (ʢʨʦʤʝ ʩʤʘʟʳʚʘʶʱʠʭ) ʦʪ ʜʦʙʘʚʣʝʥʠʷ 0,1 % 

ʋʅʄ ʥʝ ʧʨʦʠʩʭʦʜʠʪ. ɿʘʬʠʢʩʠʨʦʚʘʥʦ ʧʦʩʪʝʧʝʥʥʦʝ ʫʢʨʫʧʥʝʥʠʝ ʠ ʦʩʝʜʘʥʠʝ ʯʘʩʪʠʮ ʋʅʄ 

ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ. ʆʪʤʝʯʝʥʦ ʫʣʫʯʰʝʥʠʝ ʩʤʘʟʳʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ɼʊ ʥʘ 7,3 % (ʧʨʠ 

20 Üʉ) ʠ 7,1 % (ʧʨʠ 60 Üʉ), ʜʘʞʝ ʧʦʩʣʝ ʦʩʝʜʘʥʠʷ ʙʦʣʴʰʠʥʩʪʚʘ ʯʘʩʪʠʮ ʋʅʄ, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤ ʪʦʧʣʠʚʦʤ ʙʝʟ ʜʦʙʘʚʦʢ. ʏʝʨʝʟ ʯʘʩ ʧʦʩʣʝ ʚʥʝʩʝʥʠʷ ʜʦʙʘʚʢʠ 

ʫʣʫʯʰʝʥʠʝ ʩʦʩʪʘʚʣʷʣʦ 12,2 % (ʧʨʠ 20 Üʉ) ʠ 11,9 % (ʧʨʠ 60 Üʉ) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʦʣʣʦʠʜʥʘʷ ʩʠʩʪʝʤʘ çʜʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ ï ʋʅʄè ʷʚʣʷʝʪʩʷ 

ʤʘʣʦʩʪʘʙʠʣʴʥʦʡ ʠ ʫʞʝ ʯʝʨʝʟ ʩʫʪʢʠ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʯʘʩʪʠʮ ʦʩʝʜʘʝʪ ʥʘ ʜʥʦ ʪʘʨʳ. ʇʨʠ 

ʵʪʦʤ ʪʦʧʣʠʚʦ ʧʦ ʚʥʝʰʥʝʤʫ ʚʠʜʫ ʩʪʘʥʦʚʠʪʩʷ ʧʨʦʟʨʘʯʥʳʤ, ʥʦ ʠʤʝʝʪ ʩʝʨʦʚʘʪʳʡ 

ʦʪʪʝʥʦʢ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʷʨʢʦ ʚʳʨʘʞʝʥʥʦʛʦ ʞʝʣʪʦʛʦ ʦʪʪʝʥʢʘ ʠʩʭʦʜʥʦʛʦ ʦʙʨʘʟʮʘ, ʯʪʦ 

ʩʦʚʤʝʩʪʥʦ ʩ ʜʘʥʥʳʤʠ ʬʦʪʦʥʥʦʡ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʤʦʞʝʪ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦʙ ʦʩʪʘʪʦʯʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʛʦ ʫʛʣʝʨʦʜʘ ʚ 

ʪʦʧʣʠʚʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ, ʫʛʣʝʨʦʜʥʳʝ ʥʘʥʦʤʘʪʝʨʠʘʣʳ, ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʨʦʪʠʚʦʠʟʥʦʩʥʳʝ ʩʚʦʡʩʪʚʘ. 
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Abstract. The use of low-quality fuel in the off-season is a big problem for agricultural 

production. The possibility of using a carbon nanomaterial (UNM), which is a low-layer 

graphene nanoplate is investigated to improve the properties of fuel. The properties of 

compositions of diesel fuel and CNM in a concentration of 0.1% and 0.01% were studied. 

Studies have shown that the fuel acquires a black color and becomes almost opaque, losing 

marketability, with a concentration of UNM 0.1%. The appearance of diesel fuel does not 

change when the concentration of CNM is reduced by a factor of 10. It has been established 

that there is no noticeable change in the physico-chemical properties of diesel fuel (other than 

lubricating oils) from the addition of 0.1% of CNM. Gradual enlargement and subsidence of 

particles of CNM with time have been fixed. Improvement of the lubricating ability of diesel 

fuel by 7.3% (at 20 Á C) and 7.1% (at 60 Á C) was noted, even after the settling of most of the 

CNM particles, compared to the initial fuel without additives. The improvement was 12.2% 

(at 20 Á C) and 11.9% (at 60 Á C) one hour after the addition, respectively. It is established 

that the colloidal system "diesel fuel - UNM" is unstable and after a day most of the particles 

settle on the bottom of the container. At the same time, the fuel becomes transparent in 

appearance, but has a grayish shade, in contrast to the pronounced yellow shade of the 

original sample, which, together with the data of photon correlation spectroscopy, indicates 

the residual content of nanostructured carbon in the fuel. 

Key words: diesel fuel, carbon nanomaterials, physicochemical characteristics, antiwear 

properties. 

 

ɺʚʝʜʝʥʠʝ. ɼʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʦʣʴʰʫʶ ʧʨʦʙʣʝʤʫ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʨʠʤʝʥʝʥʠʝ ʥʠʟʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʪʦʧʣʠʚʘ, ʦʩʦʙʝʥʥʦ ʚ ʤʝʞʩʝʟʦʥʥʳʡ 

ʧʝʨʠʦʜ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʢʘʯʝʩʪʚʝʥʥʦʛʦ ʪʦʧʣʠʚʘ ʧʨʠʚʦʜʠʪ ʢ ʟʘʢʣʠʥʠʚʘʥʠʶ ʠ 

ʟʘʣʠʧʘʥʠʶ ʧʨʝʮʠʟʠʦʥʥʳʭ ʧʘʨ ʪʦʧʣʠʚʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʧʦ ʧʨʠʯʠʥʝ ʥʝʜʦʩʪʘʪʦʯʥʦʡ 

ʩʤʘʟʳʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʟʘʙʠʚʢʝ ʬʠʣʴʪʨʦʚ ʪʦʧʣʠʚʥʦʡ ʤʘʛʠʩʪʨʘʣʠ ʦʪʣʦʞʝʥʠʷʤʠ 

ʧʘʨʘʬʠʥʦʚ, ʠʟ-ʟʘ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʦʧʣʠʚʘ 

ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ.  

ʆʜʥʠʤ ʠʟ ʪʨʘʜʠʮʠʦʥʥʳʭ ʩʧʦʩʦʙʦʚ ʫʣʫʯʰʝʥʠʷ ʩʤʘʟʳʚʘʶʱʠʭ ʩʚʦʡʩʪʚ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʩʣʫʞʠʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʠʩʘʜʦʢ, ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʢʦʪʦʨʳʭ 

ʨʘʩʪʝʪ ʧʦ ʤʝʨʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʠʢʠ [1 ï 3]. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʩʘʜʦʢ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʦʝʜʠʥʝʥʠʷ ʨʘʟʣʠʯʥʦʡ ʭʠʤʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ. ʊʘʢ, ʧʨʦʪʠʚʦʠʟʥʦʩʥʳʤʠ  
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ʩʚʦʡʩʪʚʘʤʠ ʦʙʣʘʜʘʶʪ ʧʘʨʘʬʠʥʦʚʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ, ʥʝʢʦʪʦʨʳʝ ʵʬʠʨʳ, ʢʘʨʙʦʥʦʚʳʝ 

ʢʠʩʣʦʪʳ ʠʣʠ ʠʭ ʧʨʦʠʟʚʦʜʥʳʝ, ʘʟʦʪʩʦʜʝʨʞʘʱʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʩʤʝʩʠ ʢʘʨʙʦʥʦʚʳʭ 

ʢʠʩʣʦʪ ʠʣʠ ʠʭ ʵʬʠʨʦʚ ʩ ʘʟʦʪʩʦʜʝʨʞʘʱʠʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ. ɿʘ ʨʫʙʝʞʦʤ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʶʪ ʢʦʤʧʦʟʠʮʠʠ, ʠ ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ ʚʭʦʜʷʪ ʨʘʟʣʠʯʥʳʝ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʝ 

ʚʝʱʝʩʪʚʘ ï ʘʤʠʥʳ, ʘʤʠʜʳ, ʠʤʠʜʳ ʠ ʢʠʩʣʦʨʦʜʩʦʜʝʨʞʘʱʠʝ ʩʦʝʜʠʥʝʥʠʷ (ʛʣʠʢʦʣʠ, 

ʧʦʣʠʛʣʠʢʦʣʠ, ʘʤʠʧʦʩʧʠʨʪʳ, ʠʭ ʵʬʠʨʳ ʠ ʢʦʤʧʣʝʢʩʳ ʩ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʢʠʩʣʦʪʘʤʠ) [4, 5]. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʚʳʟʳʚʘʝʪ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʥʘʥʦʩʪʨʫʢʪʫʨ 

ʥʘ ʩʤʘʟʳʚʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʠ ʜʨʫʛʠʝ ʩʚʦʡʩʪʚʘ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ [6,7]. ʇʨʠ ʵʪʦʤ 

ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʬʠʢʩʘʮʠʷ ʠʤʝʥʥʦ ʥʘʥʦʨʘʟʤʝʨʥʦʛʦ ʵʬʬʝʢʪʘ, ʢʦʛʜʘ 

ʤʠʢʨʦʢʦʣʠʯʝʩʪʚʘ ʥʘʥʦʚʝʱʝʩʪʚʘ ʩʧʦʩʦʙʥʳ ʠʥʠʮʠʠʨʦʚʘʪʴ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ 

ʩʚʦʡʩʪʚ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʙʨʘʟʮʳ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʡ ʩʤʝʩʠ 

ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʠ ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʥʦʤʘʪʝʨʠʘʣʘ (ʋʅʄ), ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ ʩʦʙʦʡ 

ʤʘʣʦʩʣʦʡʥʳʝ ʛʨʘʬʝʥʦʚʳʝ ʥʘʥʦʧʣʘʩʪʠʥʳ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʋʅʄ ï 0,1 % ʠ 0,01 %. ɸʥʘʣʠʟ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠʩʭʦʜʥʦʛʦ ʪʦʧʣʠʚʘ ʠ ʝʛʦ ʩʤʝʩʝʡ ʩ ʋʅʄ ʧʨʦʚʦʜʠʣʩʷ ʧʦ 

ʤʝʪʦʜʘʤ, ʫʪʚʝʨʞʜʝʥʥʳʤ ɻʆʉʊ. ɼʠʥʘʤʠʢʫ ʠʟʤʝʥʝʥʠʷ ʨʘʟʤʝʨʦʚ ʯʘʩʪʠʮ ʚ ʩʤʝʩʷʭ 

ʠʩʩʣʝʜʦʚʘʣʠ ʤʝʪʦʜʦʤ ʬʦʪʦʥʥʦʡ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʩʧʝʢʪʨʦʩʢʦʧʠʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʣʷ ʥʘʙʣʶʜʝʥʠʷ ʧʦʚʝʜʝʥʠʷ ʩʤʝʩʠ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ 

ʠ ʋʅʄ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ ʩ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, 

ʧʨʠʚʝʜʝʥʥʳʤʠ ʚ ʪʘʙʣʠʮʝ 1, ʚ ʢʦʪʦʨʦʝ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʚʥʦʩʠʣʠ 0,1 ʤʘʩʩ. % ʋʅʄ. ʂʘʢ 

ʚʠʜʥʦ ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʜʘʥʥʳʭ, ʟʘʤʝʪʥʳʭ ʠʟʤʝʥʝʥʠʡ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ, ʚʤʝʩʪʝ ʩ ʪʝʤ ʧʨʠ ʪʘʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʋʅʄ 

ʥʘʙʣʶʜʘʣʠʩʴ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚʦ ʚʥʝʰʥʝʤ ʚʠʜʝ ï ʪʦʧʣʠʚʦ ʧʨʠʦʙʨʝʪʘʝʪ ʯʝʨʥʳʡ 

ʮʚʝʪ ʠ ʩʪʘʥʦʚʷʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʧʨʦʟʨʘʯʥʳʤ, ʬʘʢʪʠʯʝʩʢʠ ʪʝʨʷʝʪ ʪʦʚʘʨʥʳʡ ʚʠʜ. 

ʊʘʙʣʠʮʘ 1. ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ 

ʇʆʂɸɿɸʊɽʃʀ ɼʊ ɼʊ + 0,1 % 

ʋʅʄ 

ɻʆʉʊ 

ʈ 52368 

ɻʆʉʊ 305 

ʃ / ɿ 

ʎʝʪʘʥʦʚʳʡ ʠʥʜʝʢʩ (ʨʘʩʯʝʪʥʦʝ ʟʥʘʯʝʥʠʝ) 42 42 46,0 ʚʳʰʝ 45 

ʌʨʘʢʮʠʦʥʥʳʡ ʩʦʩʪʘʚ: 

ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 180 Üʉ (ʧʦ ʦʙʲʝʤʫ), % 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 250 Üʉ (ʧʦ ʦʙʲʝʤʫ), % 

ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 340 Üʉ (ʧʦ ʦʙʲʝʤʫ), % 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 350 Üʉ (ʧʦ ʦʙʲʝʤʫ), % 

50 % (ʧʦ ʦʙʲʝʤʫ) ʧʝʨʝʛʦʥʷʝʪʩʷ ʧʨʠ t, Üʉ 

95 % (ʧʦ ʦʙʲʝʤʫ) ʧʝʨʝʛʦʥʷʝʪʩʷ ʧʨʠ t, Üʉ 

 

1 

41 

93 

95 

264 

350 

 

0 

41 

92 

95 

261 

354 

 

ʥʝ ʙʦʣʝʝ 

10 

ʤʝʥʝʝ 65 

ʥʝ ʙʦʣʝʝ 

95 

ʥʝ ʤʝʥʝʝ 

85 

ʥʝ ʚʳʰʝ 

360 

 

 

ʥʝ ʚʳʰʝ 280 

 

 

 

ʥʝ ʚʳʰʝ 360 

ʂʠʥʝʤʘʪʠʯʝʩʢʘʷ ʚʷʟʢʦʩʪʴ ʧʨʠ 20ʦʉ, 

ʤʤ2/ʩ 

3,8 3,9 - 3,0-6,0/1,8-5,0 

ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʤʫʪʥʝʥʠʷ, Üʉ -13 -13 - - 5/-25 

ʊʝʤʧʝʨʘʪʫʨʘ ʟʘʩʪʳʚʘʥʠʷ, Üʉ -29 -28 - -10/-35 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʩʧʳʰʢʠ ʚ ʟʘʢʨʳʪʦʤ ʪʠʛʣʝ, 
0ʉ 

55 55 ʚʳʰʝ 55 ʚʳʰʝ 62/40 



ʇʨʦʮʝʩʩʳ ʠ ʤʘʰʠʥʳ ʘʛʨʦʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ, ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ, ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ, ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ 
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ʇʨʠ ʫʤʝʥʴʰʝʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʋʅʄ ʚ 10 ʨʘʟ ʚʥʝʰʥʠʡ ʚʠʜ ɼʊ ʩ ʜʦʙʘʚʢʦʡ ʩʪʘʣ 

ʧʨʘʢʪʠʯʝʩʢʠ ʪʘʢʠʤ ʞʝ ʢʘʢ ʫ ʠʩʭʦʜʥʦʛʦ ʪʦʧʣʠʚʘ. ʆʪʤʝʯʘʣʘʩʴ ʨʘʟʥʠʮʘ ʚ ʮʚʝʪʦʚʦʤ 

ʦʪʪʝʥʢʝ ʚ ʦʙʲʝʤʝ ʧʨʦʙʳ ï ɼʊ ʩ ʜʦʙʘʚʢʦʡ ʋʅʄ ʠʤʝʣʦ ʩʝʨʦʚʘʪʳʡ ʦʪʪʝʥʦʢ ʧʨʦʪʠʚ ʩʚʝʪʣʦ-

ʞʝʣʪʦʛʦ ʫ ʠʩʭʦʜʥʦʛʦ ɼʊ (ʨʠʩʫʥʦʢ 1). 

 

 
1 - ʠʩʭʦʜʥʦʝ ɼʊ, 2 - ɼʊ ʩ ʜʦʙʘʚʢʦʡ 0,1 % ʋʅʄ, 3 - ɼʊ ʩ ʜʦʙʘʚʢʦʡ 0,01% ʋʅʄ 

ʈʠʩʫʥʦʢ 1 - ɺʥʝʰʥʠʡ ʚʠʜ ʦʙʨʘʟʮʦʚ ɼʊ ʩ ʨʘʟʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʋʅʄ 

 

ɼʘʣʴʥʝʡʰʠʝ ʥʘʙʣʶʜʝʥʠʝ ʚʦ ʚʨʝʤʝʥʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʯʘʩʪʠʮʳ ʋʅʄ ʥʝ ʦʙʨʘʟʫʶʪ 

ʩʪʘʙʠʣʴʥʦʡ ʢʦʣʣʦʠʜʥʦʡ ʩʠʩʪʝʤʳ ʚ ɼʊ. ʉ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʦʥʠ ʩʦʙʠʨʘʶʪʩʷ ʚ ʙʦʣʝʝ 

ʢʨʫʧʥʳʝ ʘʛʨʝʛʘʪʳ, ʢʦʪʦʨʳʝ ʦʩʝʜʘʶʪ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʩʠʣ. ʕʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʢʘʢ ʚʠʟʫʘʣʴʥʳʤʠ ʥʘʙʣʶʜʝʥʠʷʤʠ, ʪʘʢ ʠ ʧʨʠ ʧʦʤʦʱʠ ʬʦʪʦʥʥʦʡ 

ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʩʧʝʢʪʨʦʩʢʦʧʠʠ (ʪʘʙʣʠʮʘ 2).  

ɼʘʣʝʝ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʤʘʟʳʚʘʶʱʠʭ ʩʚʦʡʩʪʚ ʠʩʭʦʜʥʦʛʦ ʪʦʧʣʠʚʘ ʠ 

ʪʦʧʣʠʚʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʋʅʄ ʧʨʠ 20 ʠ 60 Üʉ (ʨʠʩʫʥʢʠ 2, 3). ʇʦ ʤʝʨʝ ʫʢʨʫʧʥʝʥʠʷ ʠ 

ʦʩʝʜʘʥʠʷ ʯʘʩʪʠʮ ʋʅʄ ʩʤʘʟʳʚʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʪʦʧʣʠʚʘ ʫʭʫʜʰʘʝʪʩʷ, ʦʜʥʘʢʦ ʥʝ 

ʜʦʩʪʠʛʘʝʪ ʟʥʘʯʝʥʠʷ ʩʤʘʟʳʚʘʶʱʠʭ ʩʚʦʡʩʪʚ ʠʩʭʦʜʥʦʛʦ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʙʝʟ 

ʜʦʙʘʚʣʝʥʠʷ ʋʅʄ ʜʘʞʝ ʥʘ ʚʪʦʨʳʝ ʩʫʪʢʠ, ʢʦʛʜʘ ʚʠʟʫʘʣʴʥʦ ʯʘʩʪʠʮʳ ʫʞʝ ʦʩʝʣʠ. ɺʠʜʠʤʦ ʚ 

ʪʦʧʣʠʚʝ ʦʩʪʘʝʪʩʷ ʥʝʢʦʪʦʨʘʷ ʯʘʩʪʴ ʋʅʄ, ʫʣʫʯʰʘʶʱʠʭ ʩʤʘʟʳʚʘʶʱʠʝ ʩʚʦʡʩʪʚʘ ʪʦʧʣʠʚʘ. 

ʊʘʙʣʠʮʘ 2. ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʨʘʟʤʝʨʦʚ ʯʘʩʪʠʮ ʚ ʪʝʯʝʥʠʝ 48 ʯʘʩʦʚ ʩ ʤʦʤʝʥʪʘ 

ʚʥʝʩʝʥʠʷ ʋʅʄ ʚ ʪʦʧʣʠʚʦ. 

ɺʨʝʤʷ, ʯ 0 0,5 1 3 6 9 12 24 48 

D, ʥʤ 33,3 95,9 111,5 151,0 185,8 204,3 276,5 374,2 797,2 

S, ʥʤ 4,8Ā106 7.2Ā105 216,8 85,7 94,8 58,0 68,8 83,5 180,7 

 

ʇʣʦʪʥʦʩʪʴ ʧʨʠ 150ʉ, ʢʛ/ʤ3 837 839 800-845 - 

ʇʣʦʪʥʦʩʪʴ ʧʨʠ 200ʉ, ʢʛ/ʤ3 833 835 - < 860/840 

ʂʠʩʣʦʪʥʦʩʪʴ, ʤʛ ʂʆʅ/100 ʩʤ3 1,5 1,5 - < 5 / < 5 

1 2 3 



ʇʨʦʮʝʩʩʳ ʠ ʤʘʰʠʥʳ ʘʛʨʦʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ, ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ, ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ, ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ 
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ʈʠʩʫʥʦʢ 2. ʀʟʤʝʥʝʥʠʝ ʩʤʘʟʳʚʘʶʱʠʭ ʩʚʦʡʩʪʚ ɼʊ ʩ 0,01 % ʋʅʄ ʧʨʠ 20 Üʉ 

 
 

ʈʠʩʫʥʦʢ 3. ʀʟʤʝʥʝʥʠʝ ʩʤʘʟʳʚʘʶʱʠʭ ʩʚʦʡʩʪʚ ɼʊ ʩ 0,01 % ʋʅʄ ʧʨʠ 20 ʠ 60 Üʉ 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʤʝʨʝʥʠʷ ʜʠʘʤʝʪʨʘ ʧʷʪʥʘ ʠʟʥʦʩʘ ʰʘʨʠʢʦʚ ʥʘ ʏʐʄʊ ʚʠʜʥʦ, ʯʪʦ 

ʜʘʞʝ ʦʩʪʘʚʰʝʛʦʩʷ ʢʦʣʠʯʝʩʪʚʘ ʋʅʄ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʩʤʘʟʳʚʘʶʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʪʦʧʣʠʚʘ ʥʘ 7,3 % (ʧʨʠ 20 Üʉ) ʠ 7,1 % (ʧʨʠ 60 Üʉ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤ 

ʪʦʧʣʠʚʦʤ ʙʝʟ ʜʦʙʘʚʦʢ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʯʝʨʝʟ ʯʘʩ ʧʦʩʣʝ ʚʥʝʩʝʥʠʷ ʜʦʙʘʚʢʠ ʫʣʫʯʰʝʥʠʝ 

ʩʦʩʪʘʚʣʷʣʦ 12,2 % (ʧʨʠ 20 Üʉ) ʠ 11,9 % (ʧʨʠ 60 Üʉ) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺʳʚʦʜʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

ï ʥʝ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʟʘʤʝʪʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʜʠʟʝʣʴʥʦʛʦ 

ʪʦʧʣʠʚʘ (ʢʨʦʤʝ ʩʤʘʟʳʚʘʶʱʠʭ) ʦʪ ʜʦʙʘʚʣʝʥʠʷ ʤʘʣʳʭ ʢʦʣʠʯʝʩʪʚ ʋʅʄ; 

ï ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʧʦʩʪʝʧʝʥʥʦʝ ʫʢʨʫʧʥʝʥʠʝ ʠ ʦʩʝʜʘʥʠʝ ʯʘʩʪʠʮ ʋʅʄ ʩ ʪʝʯʝʥʠʝʤ 

ʚʨʝʤʝʥʠ. 

ï ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʫʣʫʯʰʝʥʠʠ ʩʤʘʟʳʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ɼʊ, ʜʘʞʝ ʧʦʩʣʝ ʦʩʝʜʘʥʠʷ 

ʙʦʣʴʰʠʥʩʪʚʘ ʯʘʩʪʠʮ ʋʅʄ. 

ɼʦʙʘʚʣʝʥʠʝ ʋʅʄ ʚ ʜʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ ʧʨʠʚʦʜʠʪ ʢ ʫʣʫʯʰʝʥʠʶ ʩʤʘʟʳʚʘʶʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ, ʦʜʥʘʢʦ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʇɸɺ ʢʦʣʣʦʠʜʥʘʷ ʩʠʩʪʝʤʘ çʜʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ ï 

ʋʅʄè ʷʚʣʷʝʪʩʷ ʤʘʣʦʩʪʘʙʠʣʴʥʦʡ ʠ ʫʞʝ ʯʝʨʝʟ ʩʫʪʢʠ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʯʘʩʪʠʮ ʦʩʝʜʘʝʪ ʥʘ 



ʇʨʦʮʝʩʩʳ ʠ ʤʘʰʠʥʳ ʘʛʨʦʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ, ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ, ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ, ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ 
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ʜʥʦ ʪʘʨʳ. ʇʨʠ ʵʪʦʤ ʪʦʧʣʠʚʦ ʧʦ ʚʥʝʰʥʝʤʫ ʚʠʜʫ ʩʪʘʥʦʚʠʪʩʷ ʧʨʦʟʨʘʯʥʳʤ, ʥʦ ʠʤʝʝʪ 

ʩʝʨʦʚʘʪʳʡ ʦʪʪʝʥʦʢ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʷʨʢʦ ʚʳʨʘʞʝʥʥʦʛʦ ʞʝʣʪʦʛʦ ʦʪʪʝʥʢʘ ʠʩʭʦʜʥʦʛʦ 

ʦʙʨʘʟʮʘ, ʯʪʦ ʩʦʚʤʝʩʪʥʦ ʩ ʜʘʥʥʳʤʠ ʬʦʪʦʥʥʦʡ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʤʦʞʝʪ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦʙ ʦʩʪʘʪʦʯʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʛʦ ʫʛʣʝʨʦʜʘ ʚ 

ʪʦʧʣʠʚʝ. 
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ʈʝʬʝʨʘʪ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʠ ʢʘʯʝʩʪʚʝʥʥʘʷ ʧʦʩʪʘʥʦʚʢʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʘʰʠʥ ʠ ʘʛʨʝʛʘʪʦʚ ʥʘ ʭʨʘʥʝʥʠʝ ʷʚʣʷʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʛʘʨʘʥʪʠʝʡ ʠʭ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʥʘ ʧʦʣʷʭ. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ ʦʮʝʥʢʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʭʨʘʥʝʥʠʷ ʪʝʭʥʠʢʠ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʥʘ ʨʝʛʠʦʥʘʣʴʥʳʭ ʢʦʥʢʫʨʩʘʭ ʥʘ ʣʫʯʰʝʝ 

ʭʨʘʥʝʥʠʝ ʪʝʭʥʠʢʠ. ʆʪʤʝʯʝʥʦ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘʧʨʘʚʣʝʥʦ ʥʘ 

ʦʮʝʥʢʫ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʪʝʭʥʠʢʠ ʢ ʭʨʘʥʝʥʠʶ ʠ ʥʝ ʜʘʶʪ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʝʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʭʨʘʥʝʥʠʷ. ʆʙʦʩʥʦʚʘʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʝʤʢʦ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʭʨʘʥʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ ʦʪʨʘʞʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʝʝ ʧʨʦʪʠʚʦʢʦʨʨʦʟʠʦʥʥʦʡ ʟʘʱʠʪʳ. ʆʮʝʥʠʚʘʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʪʠʚʦʢʦʨʨʦʟʠʦʥʥʦʡ 

ʟʘʱʠʪʳ ʧʦ ʜʦʣʝ ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦ ʩʣʝʜʘʤʠ ʢʦʨʨʦʟʠʠ ʚ ʦʙʱʝʡ ʧʣʦʱʘʜʠ 

ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ, ʧʦʜʚʝʨʛʥʫʪʳʭ ʢʦʥʩʝʨʚʘʮʠʠ, ʘ ʪʘʢʞʝ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠ, 

ʠʩʧʦʣʴʟʫʷ ʦʙʨʘʟʮʳ-ʩʚʠʜʝʪʝʣʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʢʦʨʦʩʪʠ ʢʦʨʨʦʟʠʠ ʩʪʘʣʝʡ ʉʪ3 ʠ 65ɻ 

ʚ ʫʩʣʦʚʠʷʭ ʚʦʟʜʝʡʩʪʚʠʷ ʚʣʘʞʥʦʡ ʧʦʯʚʳ ʥʘ ʦʪʢʨʳʪʦʡ ʧʣʦʱʘʜʢʝ ʧʦ ʜʘʥʥʳʤ 
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ʰʝʩʪʠʤʝʩʷʯʥʳʭ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ ʩʦʩʪʘʚʠʣʠ 0,7 ʠ 0,8 ʛ/ʤ2, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦʢʘʟʘʣʠ, ʯʪʦ ʟʘʱʠʪʥʳʡ ʵʬʬʝʢʪ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʦʪʨʘʙʦʪʘʥʥʦʛʦ 

ʤʘʩʣʘ ʧʨʘʢʪʠʯʝʩʢʠ ʨʘʚʝʥ ʥʫʣʶ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʤʘʩʣʘ 

ʝʛʦ ʠʥʛʠʙʠʨʦʚʘʣʠ. ɺ ʢʘʯʝʩʪʚʝ ʠʥʛʠʙʠʪʦʨʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʄʦʙʠʠʥ-3, ʕʤʫʣʴʛʠʥ, ʇʆʆʄ. 

ɿʘʱʠʪʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʥʩʝʨʚʘʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʦʩʥʦʚʝ ʦʪʨʘʙʦʪʘʥʥʦʛʦ 

ʤʦʪʦʨʥʦʛʦ ʤʘʩʣʘ ʩ ʄʦʙʠʠʥ-3 ʠ ʕʤʫʣʴʛʠʥ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 15 -20 % ʠ ʩ ʇʆʆʄ ʚ 

ʢʦʥʮʝʥʪʨʘʮʠʠ 50 % ʧʦʩʣʝ 6 ʤʝʩʷʮʝʚ ʠʩʧʳʪʘʥʠʡ ʥʘ ʩʪʘʣʠ ʉʪ3 ʩʦʩʪʘʚʠʣʘ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 100 %, ʢʘʢ ʧʨʠ ʦʪʢʨʳʪʦʤ, ʪʘʢ ʠ ʧʨʠ ʟʘʢʨʳʪʦʤ ʭʨʘʥʝʥʠʠ.  
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Abstract. It is known that timely and qualitative setting of agricultural machines and 

units for storage is an additional guarantee of their trouble-free operation in the fields. An 

analysis of indicators for assessing the efficiency of storage of equipment used in regional 

competitions for the best storage of technology was carried out. It is noted that most of these 

indicators are aimed at assessing the performance of operations for preparation of equipment 

for storage and do not give an idea of its storage efficiency. The effectiveness of anticorrosive 

protection was assessed by the proportion of the surface area with traces of corrosion in the 

total surface area of the working organs subjected to conservation, and also gravimetrically, 

using specimen-witnesses. It is established that the corrosion rates of St3 and 65G steels 

under conditions of exposure to moist soil in the open area were 0.7 and 0.8 g / m2, 

respectively, from the six-month gravimetric tests. It was shown that the protective effect from 

the use of waste oil is practically zero. Waste oil was inhibited to improve efficiency. Mobiin-

3, Emulgin, ʇʆʆʄ were used as corrosion inhibitors. The protective efficiency of 

conservation materials based on used motor oil from Mobiin-3 and Emulgin at a 

concentration of 15-20% and with a ʇʆʆʄ at 50% after 6 months of testing for St3 steel was 

approximately 100%, both in open and closed storage. 
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ɺʚʝʜʝʥʠʝ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʠ ʢʘʯʝʩʪʚʝʥʥʘʷ ʧʦʩʪʘʥʦʚʢʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʘʰʠʥ ʠ ʘʛʨʝʛʘʪʦʚ ʥʘ ʭʨʘʥʝʥʠʝ ʷʚʣʷʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʛʘʨʘʥʪʠʝʡ ʠʭ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʥʘ ʧʦʣʷʭ [1-9]. ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʨʘʟʨʫʰʘʶʱʝʝ 

ʜʝʡʩʪʚʠʝ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʠ ʘʛʨʝʩʩʠʚʥʳʭ ʩʨʝʜ, ʫʚʝʣʠʯʠʚʘʝʪ ʩʨʦʢ ʩʣʫʞʙʳ ʤʘʰʠʥ ʠ 

ʘʛʨʝʛʘʪʦʚ, ʩʥʠʞʘʝʪ ʟʘʪʨʘʪʳ ʥʘ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʨʝʤʦʥʪ, ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʦʚʳʰʝʥʠʶ ʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. ʉʫʱʝʩʪʚʫʝʪ ʪʝʩʥʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʫʨʦʚʥʝʤ 

ʢʦʨʨʦʟʠʦʥʥʳʭ ʨʘʟʨʫʰʝʥʠʡ ʠ ʩʦʩʪʦʷʥʠʝʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɺ ʧʨʠʩʫʪʩʪʚʠʠ ʯʘʩʪʠʮ 

ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ, ʧʝʩʪʠʮʠʜʦʚ ʠ ʜʨ., ʟʘʛʨʷʟʥʷʶʱʠʭ ʘʪʤʦʩʬʝʨʫ, 

ʧʦʯʚʫ ʠ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʷʶʪʩʷ ʧʨʦʮʝʩʩʳ ʘʪʤʦʩʬʝʨʥʦʡ ʢʦʨʨʦʟʠʠ 

ʤʘʰʠʥ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʦʜʫʢʪʳ ʢʦʨʨʦʟʠʠ, ʧʦʧʘʜʘʷ ʚ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ, ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʝʝ ʟʘʛʨʷʟʥʷʶʪ, ʢʨʦʤʝ ʪʦʛʦ, ʤʦʞʝʪ ʙʳʪʴ ʥʘʥʝʩʝʥ ʚʨʝʜ ʟʜʦʨʦʚʴʶ 

ʩʧʝʮʠʘʣʠʩʪʦʚ, ʟʘʥʷʪʳʭ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ. ɽʞʝʛʦʜʥʦ ʩʝʣʴʩʢʦʝ 

ʭʦʟʷʡʩʪʚʦ ʩʪʨʘʥʳ ʥʝʩʝʪ ʦʛʨʦʤʥʳʡ ʤʘʪʝʨʠʘʣʴʥʳʡ ʫʱʝʨʙ ʦʪ ʥʝʩʦʙʣʶʜʝʥʠʷ ʧʨʘʚʠʣ 

ʭʨʘʥʝʥʠʷ ʠ ʧʨʦʪʠʚʦʢʦʨʨʦʟʠʦʥʥʦʡ ʟʘʱʠʪʳ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʩʚʦʡʩʪʚ ʪʝʭʥʠʢʠ, ʦʪʢʘʟʘʤ ʤʘʰʠʥ ʚ ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʥʘʧʨʷʞʝʥʥʳʝ ʧʝʨʠʦʜʳ ʚʳʧʦʣʥʝʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʙʦʪ, ʥʝʜʦʙʦʨʫ ʧʨʦʜʫʢʮʠʠ ʠʟ-ʟʘʥʝʩʦʙʣʶʜʝʥʠʷ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʩʨʦʢʦʚ ʚʳʧʦʣʥʝʥʠʷ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʠ ʧʦʪʝʨʷʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʭʨʘʥʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ ʟʘʚʠʩʠʪ ʦʪ ʫʨʦʚʥʷ 

ʧʨʦʚʝʜʝʥʠʷ ʢʦʤʧʣʝʢʩʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ 

ʠʩʢʣʶʯʠʪʴ ʚʨʝʜʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʤʘʰʠʥʫ ʚ ʥʝʨʘʙʦʯʠʡ ʧʝʨʠʦʜ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʝʥʳ 

ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʩʪʘʥʜʘʨʪʦʤ 7751-2009 çʊʝʭʥʠʢʘ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʚ ʩʝʣʴʩʢʦʤ 

ʭʦʟʷʡʩʪʚʝ. ʇʨʘʚʠʣʘ ʭʨʘʥʝʥʠʷè (ʨʠʩʫʥʦʢ 1). ʆʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʦʨʛʘʥʠʟʘʮʠʶ ʭʨʘʥʝʥʠʷ 

ʠ ʩʦʭʨʘʥʥʦʩʪʴ ʪʝʭʥʠʢʠ ʚ ʮʝʣʦʤ ʧʦ ʭʦʟʷʡʩʪʚʫ ʚʦʟʣʘʛʘʝʪʩʷ ʥʘ ʨʫʢʦʚʦʜʠʪʝʣʷ ʠ ʛʣʘʚʥʦʛʦ 

ʠʥʞʝʥʝʨʘ. ʅʘ ʧʨʘʢʪʠʢʝ ʧʨʘʚʠʣʘ ʧʦʩʪʘʥʦʚʢʠ ʪʝʭʥʠʢʠ ʥʘ ʭʨʘʥʝʥʠʝ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ 

ʥʝ ʚʩʝʛʜʘ ʚʳʧʦʣʥʷʶʪʩʷ, ʯʝʤʫ ʝʩʪʴ ʦʙʲʝʢʪʠʚʥʳʝ ʧʨʠʯʠʥʳ. ʅʝʩʦʙʣʶʜʝʥʠʝ ʧʨʘʚʠʣ 

ʭʨʘʥʝʥʠʷ ʪʝʭʥʠʢʠ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʥʝ ʩʨʘʟʫ ʠ ʜʘʞʝ ʧʨʠ ʧʣʘʥʦʚʦʡ ʵʢʦʥʦʤʠʢʝ ʥʝ 

ʢʦʥʪʨʦʣʠʨʦʚʘʣʦʩʴ ʪʘʢ ʞʝʩʪʢʦ, ʢʘʢ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚʳʭʦʜʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʘʛʨʘʨʥʘʷ ʨʝʬʦʨʤʘ, ʩʚʷʟʘʥʥʘʷ ʩ ʧʝʨʝʚʦʜʦʤ ɸʇʂ ʢ ʨʳʥʦʯʥʳʤ ʤʝʪʦʜʘʤ 

ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ, ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʤʥʦʛʦʫʢʣʘʜʥʦʩʪʠ ʚ ʵʢʦʥʦʤʠʢʝ, ʥʘʮʝʣʝʥʘ ʥʘ 

ʧʦʣʫʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʚ ʢʦʨʦʪʢʠʡ ʩʨʦʢ ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʟʘʪʨʘʪʘʭ, ʘ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʦʪ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʦʩʪʘʥʦʚʢʝ ʪʝʭʥʠʢʠ ʥʘ 

ʭʨʘʥʝʥʠʝ ʪʨʝʙʫʶʪʩʷ ʚʨʝʤʷ ʠ ʜʝʥʴʛʠ. ɸ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʬʦʨʤʳ ʠʟ-ʟʘ ʜʠʩʧʘʨʠʪʝʪʘ ʮʝʥ ʥʘ 

ʧʨʦʤʳʰʣʝʥʥʫʶ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʫʶ ʧʨʦʜʫʢʮʠʶ, ʫʩʪʨʘʥʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʘ ʦʪ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʟʘʢʘʟʘ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʦʪʩʫʪʩʪʚʠʷ ʧʦʜʜʝʨʞʢʠ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʩʝʣʴʩʢʠʭ ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʨʦʩʪʘ ʮʝʥ ʥʘ ʵʥʝʨʛʦʥʦʩʠʪʝʣʠ ʠ 

ʫʜʦʙʨʝʥʠʷ ʤʥʦʛʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʩʪʘʣʠ ʤʘʣʦ ʠʣʠ ʧʦʣʥʦʩʪʴʶ 

ʥʝʧʣʘʪʝʞʝʩʧʦʩʦʙʥʳʤʠ ʚ ʯʘʩʪʠ ʧʨʠʦʙʨʝʪʝʥʠʷ ʥʦʚʦʡ ʪʝʭʥʠʢʠ, ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ, 

ʢʦʥʩʝʨʚʘʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʜʨ. 



ʇʨʦʮʝʩʩʳ ʠ ʤʘʰʠʥʳ ʘʛʨʦʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ, ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ, ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ, ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ 
 

 

~40~ 
 

 
ʈʠʩʫʥʦʢ 1 ï ʊʝʭʥʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ 

ɺ ʭʦʜʝ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʵʢʦʥʦʤʠʢʠ ʤʘʢʩʠʤʘʣʴʥʳʤ ʥʝʛʘʪʠʚʥʳʤ ʠʟʤʝʥʝʥʠʷʤ 

ʧʦʜʚʝʨʛʣʘʩʴ ʩʠʩʪʝʤʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʝʨʚʠʩʘ ɸʇʂ. ɸʛʨʘʨʥʘʷ ʨʝʬʦʨʤʘ ʩʦʧʨʦʚʦʞʜʘʣʘʩʴ 

ʩʦʢʨʘʱʝʥʠʝʤ ʨʘʙʦʯʠʭ ʤʝʩʪ ʚ ʠʥʞʝʥʝʨʥʳʭ ʩʣʫʞʙʘʭ, ʪʨʘʜʠʮʠʦʥʥʦ ʟʘʥʠʤʘʶʱʠʭʩʷ 

ʚʦʧʨʦʩʘʤʠ ʭʨʘʥʝʥʠʷ ʪʝʭʥʠʢʠ, ʠ ʜʘʞʝ ʫʪʨʘʪʦʡ ʪʘʢʠʭ ʩʣʫʞʙ. ʊʦʣʴʢʦ ʚ ʦʪʜʝʣʴʥʳʭ 

ʢʨʫʧʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʩʦʭʨʘʥʠʣʠʩʴ ʩʣʫʞʙʳ ʤʘʰʠʥʥʦʛʦ ʜʚʦʨʘ ʩ ʪʨʘʜʠʮʠʷʤʠ ʢʘʯʝʩʪʚʝʥʥʦʡ 

ʧʦʩʪʘʥʦʚʢʠ ʪʝʭʥʠʢʠ ʥʘ ʭʨʘʥʝʥʠʝ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ. 

ɹʦʣʴʰʠʝ ʥʘʜʝʞʜʳ ʚʦʟʣʘʛʘʣʠʩʴ ʥʘ ʤʘʰʠʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʪʘʥʮʠʠ, ʥʦ ʠʭ ʫʩʣʫʛʠ ʧʦ 

ʧʦʜʛʦʪʦʚʢʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʘʰʠʥ ʢ ʭʨʘʥʝʥʠʶ ʦʩʪʘʶʪʩʷ ʤʘʣʦʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ 

ʠʟ-ʟʘ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʠ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʘ ʨʫʙʝʞʦʤ 

ʧʨʠʜʘʶʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʦʙʝʩʧʝʯʝʥʠʶ ʩʦʭʨʘʥʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ ʠʟ-

ʟʘ ʚʳʩʦʢʦʡ ʜʦʭʦʜʥʦʩʪʠ ʙʠʟʥʝʩʘ ʧʦ ʝʝ ʪʝʭʥʠʯʝʩʢʦʤʫ ʦʙʩʣʫʞʠʚʘʥʠʶ.   

ɺ ʵʬʬʝʢʪʠʚʥʦʤ ʭʨʘʥʝʥʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ ʥʝ ʚʩʝʛʜʘ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʭʦʟʷʠʥ (ʨʘʙʦʪʦʜʘʪʝʣʴ) ʠ ʜʘʞʝ ʩʧʝʮʠʘʣʠʩʪ, ʢʦʪʦʨʳʡ ʥʘ ʥʝʡ ʨʘʙʦʪʘʝʪ. 

ʇʨʝʜʦʩʪʘʚʣʷʷ ʪʝʭʥʠʢʫ ʚ ʘʨʝʥʜʫ, ʭʦʟʷʠʥ ʥʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥ ʚ ʝʝ ʜʣʠʪʝʣʴʥʦʤ ʭʨʘʥʝʥʠʠ. 

ʉʧʝʮʠʘʣʠʩʪ, ʢʦʪʦʨʦʤʫ ʪʝʭʥʠʢʘ ʥʝ ʧʨʠʥʘʜʣʝʞʠʪ, ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤ ʚ 

ʪʦʤ, ʯʪʦʙʳ ʝʤʫ ʝʝ ʧʦʤʝʥʷʣʠ ʥʘ ʥʦʚʫʶ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʫʶ.  

ɺ ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʫʜʝʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʚʥʠʤʘʥʠʝ ʭʨʘʥʝʥʠʶ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ. ʍʦʪʷ ʢʦʥʪʨʦʣʴ ʟʘ ʪʝʭʥʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ ʤʘʰʠʥ 

ʚʦʟʣʦʞʝʥ ʥʘ ɻʦʩʪʝʭʥʘʜʟʦʨ, ʚ ʧʦʩʪʘʥʦʚʣʝʥʠʠ ʛʣʘʚʳ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 

ˉ 83 ʦʪ 29.08.2014 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʇʦʣʦʞʝʥʠʷ ʧʦ ʛʦʩʥʘʜʟʦʨʫ ʟʘ ʪʝʭʥʠʯʝʩʢʠʤ 

ʩʦʩʪʦʷʥʠʝʤ ʩʘʤʦʭʦʜʥʳʭ ʤʘʰʠʥ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʪʝʭʥʠʢʠ ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 

(ɻʦʩʪʝʭʥʘʜʟʦʨ ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ) ʜʘʞʝ ʥʝ ʚʳʜʝʣʝʥʘ ʦʪʜʝʣʴʥʦʡ ʩʪʨʦʢʦʡ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʥʪʨʦʣʷ ʟʘ ʢʘʯʝʩʪʚʦʤ ʭʨʘʥʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ, ʢʘʢ ʵʪʦ 

ʩʜʝʣʘʥʦ ʚ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ.  



ʇʨʦʮʝʩʩʳ ʠ ʤʘʰʠʥʳ ʘʛʨʦʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ, ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ, ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ, ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ 
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ʈʘʥʝʝ ʧʨʦʚʦʜʠʣʠʩʴ ʝʞʝʛʦʜʥʳʝ ʦʙʣʘʩʪʥʳʝ ʠ ʨʘʡʦʥʥʳʝ ʢʦʥʢʫʨʩʳ ʥʘ ʣʫʯʰʝʝ 

ʭʨʘʥʝʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ, ʮʝʣʴʶ ʢʦʪʦʨʳʭ ʙʳʣʦ ʧʦʚʳʰʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʘ ʩʯʝʪ ʵʢʦʥʦʤʠʠ ʤʘʪʝʨʠʘʣʴʥʳʭ 

ʩʨʝʜʩʪʚ, ʙʝʨʝʞʥʦʛʦ ʦʪʥʦʰʝʥʠʝ ʢ ʪʝʭʥʠʢʝ, ʦʙʝʩʧʝʯʝʥʠʷ ʝʝ ʥʘʜʝʞʥʦʩʪʠ, ʩʦʭʨʘʥʥʦʩʪʠ ʠ 

ʧʦʩʪʦʷʥʥʦʡ ʛʦʪʦʚʥʦʩʪʠ. ʅʦ ʧʦʣʦʞʝʥʠʷ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʦʪ 

26.09.1997 ˉ 577 "ʆ ʧʨʦʚʝʜʝʥʠʠ ʦʙʣʘʩʪʥʦʛʦ ʢʦʥʢʫʨʩʘ ʥʘ ʣʫʯʰʝʝ ʭʨʘʥʝʥʠʝ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ ʚ ʢʦʣʭʦʟʘʭ, ʩʦʚʭʦʟʘʭ ʠ ʜʨʫʛʠʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʬʦʨʤʠʨʦʚʘʥʠʷʭ", ʦʪ 03.10. 2000 ʛ. çʆ ʧʨʦʚʝʜʝʥʠʠ ʦʙʣʘʩʪʥʦʛʦ ʢʦʥʢʫʨʩʘ ʥʘ ʣʫʯʰʝʝ 

ʭʨʘʥʝʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠè ʙʳʣʠ ʦʪʤʝʥʝʥʳ ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ʦʪ 22 ʥʦʷʙʨʷ 

2006 ʛ. ˉ 1318 çʆ ʧʨʠʟʥʘʥʠʠ ʫʪʨʘʪʠʚʰʠʤʠ ʩʠʣʫ ʥʝʢʦʪʦʨʳʭ ʧʦʩʪʘʥʦʚʣʝʥʠʡ ʠ 

ʨʘʩʧʦʨʷʞʝʥʠʡ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʦʙʣʘʩʪʠ ʚ ʩʬʝʨʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘè 

ʇʦʜʦʙʥʳʝ ʢʦʥʢʫʨʩʳ ʩʪʘʣʠ ʨʝʜʢʦʩʪʴʶ, ʭʦʪʷ ʚ ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ ʦʥʠ ʪʨʘʜʠʮʠʦʥʥʦ 

ʩʦʭʨʘʥʠʣʠʩʴ, ʢʘʢ ʥʘʧʨʠʤʝʨ, ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ [10], ʏʫʚʘʰʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ [11], 

ʈʷʟʘʥʩʢʦʡ [12], ɺʦʣʦʛʦʜʩʢʦʡ [13],  ʇʩʢʦʚʩʢʦʡ [14], ʂʘʣʫʞʩʢʦʡ [15] ʠ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ, 

ʠʥʠʮʠʘʪʦʨʘʤʠ ʪʘʢʠʭ ʢʦʥʢʫʨʩʦʚ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʯʘʱʝ ʚʩʝʛʦ ʚʳʩʪʫʧʘʶʪ ʦʨʛʘʥʳ 

ɻʦʩʪʝʭʥʘʜʟʦʨʘ. 

ʆʪʩʫʪʩʪʚʫʝʪ ʝʜʠʥʘʷ ʤʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʭʨʘʥʝʥʠʷ ʪʝʭʥʠʢʠ, ʭʦʪʷ 

ʦʧʠʩʘʥʦ ʤʥʦʞʝʩʪʚʦ ʚʦʟʤʦʞʥʳʭ ʤʝʪʦʜʦʚ [1-3,16-18]. ʉʨʝʜʠ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ 

ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʭʨʘʥʝʥʠʷ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ: ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʩʦʭʨʘʥʷʝʤʦʩʪʠ, ʛʦʪʦʚʥʦʩʪʠ [1]. ɹʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʤʝʪʦʜʠʢʘ, ʧʨʝʜʣʦʞʝʥʥʘʷ 

ʃʘʪʳʰʦʥʢʦʤ ʄ.ɹ., ʐʝʤʷʢʠʥʳʤ ɸ.ɺ., ɸʩʪʘʭʦʚʦʡ ɽ.ʄ. [17], ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʣʝʞʠʪ 

ʢʨʠʪʝʨʠʡ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʘʰʠʥ ʢ 

ʭʨʘʥʝʥʠʶ ʠ ʩʦʙʣʶʜʝʥʠʶ ʪʝʭʥʦʣʦʛʠʡ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʟʘ ʵʪʘʣʦʥ ʙʳʣʦ ʧʨʠʥʷʪʦ ʟʘʢʨʳʪʦʝ ʭʨʘʥʝʥʠʝ. ʂ ʩʦʞʘʣʝʥʠʶ, ʥʘ ʧʨʘʢʪʠʢʝ 

ʙʦʣʴʰʠʥʩʪʚʦ ʥʘʫʯʥʦ-ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʢʨʠʪʝʨʠʝʚ, ʚʢʣʶʯʘʷ ʚʳʰʝ ʫʧʦʤʷʥʫʪʳʝ, ʠʟ-ʟʘ 

ʩʣʦʞʥʦʩʪʠ, ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʥʝ ʷʚʣʷʶʪʩʷ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ ʠ ʦʙʷʟʘʪʝʣʴʥʳʤʠ 

ʢ ʠʩʧʦʣʥʝʥʠʶ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʝ ʭʨʘʥʝʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʪʝʭʥʠʢʠ ʤʦʛʫʪ ʤʝʨʦʧʨʠʷʪʠʷ, ʧʦʜʦʙʥʳʝ ʫʧʦʤʷʥʫʪʳʤ ʚʳʰʝ ʨʝʛʠʦʥʘʣʴʥʳʤ ʢʦʥʢʫʨʩʘʤ ʥʘ 

ʣʫʯʰʝʝ ʭʨʘʥʝʥʠʝ ʪʝʭʥʠʢʠ. ɸʥʘʣʠʟ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʦʚʦʜʠʤʳʭ ʨʘʥʝʝ ʢʦʥʢʫʨʩʘʭ ʥʘ 

ʣʫʯʰʝʝ ʭʨʘʥʝʥʠʝ ʪʝʭʥʠʢʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʜʥʠʤ ʠʟ ʠʭ ʥʝʜʦʩʪʘʪʢʦʚ ʷʚʣʷʝʪʩʷ ʩʣʘʙʦʝ 

ʤʦʪʠʚʠʨʦʚʘʥʠʝ ʫʯʘʩʪʥʠʢʦʚ. ʇʦʥʷʪʥʦ, ʯʪʦ ʨʝʛʠʦʥʘʣʴʥʳʝ ʙʶʜʞʝʪʳ ʥʠʢʦʛʜʘ ʥʝ ʩʤʦʛʫʪ 

ʚʳʜʝʣʠʪʴ ʜʦʩʪʘʪʦʯʥʦ ʤʘʪʝʨʠʘʣʴʥʳʭ ʩʨʝʜʩʪʚ (ʩʦʠʟʤʝʨʠʤʦ ʩʦ ʩʪʦʠʤʦʩʪʴʶ ʢʘʯʝʩʪʚʝʥʥʦʡ 

ʧʦʜʛʦʪʦʚʢʠ ʢ ʭʨʘʥʝʥʠʶ) ʜʣʷ ʥʘʛʨʘʜʳ ʧʦʙʝʜʠʪʝʣʷʤ. ʅʦ ʭʦʟʷʡʩʪʚʘ-ʧʦʙʝʜʠʪʝʣʠ ʤʦʛʣʠ ʙʳ 

ʠʤʝʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʣʴʛʦʪʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ ʧʨʠ ʧʦʢʫʧʢʝ ʥʦʚʦʡ 

ʪʝʭʥʠʢʠ, ʧʨʠ ʦʙʝʩʧʝʯʝʥʠʠ ɻʉʄ, ʧʨʠ ʧʦʢʫʧʢʝ ʢʦʥʩʝʨʚʘʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʠʭ ʥʘʥʝʩʝʥʠʷ.  

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʢʦʥʢʫʨʩʦʚ ʜʣʷ ʦʮʝʥʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ 

ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ (ʪʘʙʣʠʮʘ 1). ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʜʘʥʥʳʭ, ʙʦʣʴʰʠʥʩʪʚʦ 

ʧʦʢʘʟʘʪʝʣʝʡ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʦʮʝʥʢʫ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʪʝʭʥʠʢʠ ʢ 

ʭʨʘʥʝʥʠʶ ʠ ʥʝ ʜʘʶʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʪʦʤ, ʥʘʩʢʦʣʴʢʦ ʵʬʬʝʢʪʠʚʥʳʤ ʦʢʘʟʳʚʘʝʪʩʷ ʪʘʢʦʝ 

ʭʨʘʥʝʥʠʝ ʚ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʷʭ. 



ʇʨʦʮʝʩʩʳ ʠ ʤʘʰʠʥʳ ʘʛʨʦʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ, ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ, ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ, ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ 
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ʅʘʠʙʦʣʝʝ ʝʤʢʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʭʨʘʥʝʥʠʷ ʪʝʭʥʠʢʠ ʦʪʨʘʞʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʝʝ 

ʧʨʦʪʠʚʦʢʦʨʨʦʟʠʦʥʥʦʡ ʟʘʱʠʪʳ [19, 21]. ʇʨʠ ʢʦʥʩʝʨʚʘʮʠʠ ʵʬʬʝʢʪʠʚʥʳʤʠ 

ʧʨʦʪʠʚʦʢʦʨʨʦʟʠʦʥʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʚʦʟʤʦʞʥʦ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʧʨʝʜʦʪʚʨʘʪʠʪʴ 

ʢʦʨʨʦʟʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʪʘʣʣʘ, ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʘ ʭʨʘʥʝʥʠʷ 

ʪʝʭʥʠʢʠ. ʆʩʥʦʚʦʡ ʧʨʘʚʠʣʴʥʦʛʦ ʟʘʢʣʶʯʝʥʠʷ ʦ ʟʘʱʠʪʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʢʦʥʩʝʨʚʘʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʷʚʣʷʝʪʩʷ ʢʦʨʨʝʢʪʥʘʷ ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ 

ʤʝʪʘʣʣʘ ʜʦ ʠ ʧʦʩʣʝ ʥʘʥʝʩʝʥʠʷ ʧʦʢʨʳʪʠʷ ʧʝʨʝʜ ʧʦʩʪʘʥʦʚʢʦʡ ʥʘ ʭʨʘʥʝʥʠʝ ʠ ʧʦʩʣʝ 

ʨʘʩʢʦʥʩʝʨʚʘʮʠʠ (ʝʩʣʠ ʚ ʥʝʡ ʝʩʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ) ʧʝʨʝʜ ʚʳʚʦʜʦʤ ʪʝʭʥʠʢʠ ʧʦʩʣʝ 

ʭʨʘʥʝʥʠʷ ʥʘ ʧʦʣʷ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ɼʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʭʨʘʥʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʚʠʟʫʘʣʴʥʫʶ ʦʮʝʥʢʫ ʧʣʦʱʘʜʠ ʢʦʨʨʦʟʠʦʥʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʟʘ ʚʨʝʤʷ ʭʨʘʥʝʥʠʷ ʪʝʭʥʠʢʠ, 

ʩʦʛʣʘʩʥʦ ɻʆʉʊ 9.054-75. ʆʧʨʝʜʝʣʷʣʠ ʜʦʣʶ ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦ ʩʣʝʜʘʤʠ ʢʦʨʨʦʟʠʠ 

ʚ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ, ʧʦʜʚʝʨʛʥʫʪʳʭ ʢʦʥʩʝʨʚʘʮʠʠ [1-4,19]. 

ʊʘʙʣʠʮʘ 1. ï ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʭʨʘʥʝʥʠʷ ʪʝʭʥʠʢʠ 

 ̄ ʆʙʲʝʜʠʥʝʥʥʘʷ ʛʨʫʧʧʘ ʇʦʢʘʟʘʪʝʣʴ 

1 ʄʘʪʝʨʠʘʣʴʥʦ-

ʪʝʭʥʠʯʝʩʢʘʷ ʙʘʟʘ 

ʭʨʘʥʝʥʠʷ 

ʥʘʣʠʯʠʝ ʟʘʢʨʳʪʳʭ ʧʦʤʝʱʝʥʠʡ ʜʣʷ ʭʨʘʥʝʥʠʷ 

ʥʘʣʠʯʠʝ ʦʪʢʨʳʪʳʭ ʧʣʦʱʘʜʦʢ 

ʩʢʣʘʜ ʜʣʷ ʭʨʘʥʝʥʠʷ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ, ʩʥʠʤʘʝʤʳʭ ʩ ʤʘʰʠʥ 

 ʨʘʟʛʨʫʟʦʯʥʦ-ʧʦʛʨʫʟʦʯʥʘʷ ʠ ʤʦʝʯʥʘʷ ʧʣʦʱʘʜʢʠ 

ʛʨʫʟʦʧʦʜʲʝʤʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʤʝʭʘʥʠʟʤʳ, 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʠ ʧʦʜʩʪʘʚʢʠ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʤʘʰʠʥ ʠ 

ʩʥʷʪʠʷ ʠʭ ʩ ʭʨʘʥʝʥʠʷ 

2 ɹʘʟʘ ʭʨʘʥʝʥʠʷ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ 

ʥʘʣʠʯʠʝ ʧʦʩʪʘ ʟʘʧʨʘʚʢʠ ʪʨʘʢʪʦʨʦʚ, ʘʚʪʦʤʦʙʠʣʝʡ 

 ʥʘʣʠʯʠʝ ʩʢʣʘʜʘ ʛʦʨʶʯʝ-ʩʤʘʟʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

 ʫʩʪʘʥʦʚʢʘ ʝʤʢʦʩʪʝʡ ʥʘ ʬʫʥʜʘʤʝʥʪ ʠ ʩʦʦʪʚʝʪʩʪʚʠʝ ʚʩʝʤ 

ʪʨʝʙʦʚʘʥʠʷʤ, ʠʩʢʣʶʯʘʶʱʠʤ ʧʦʪʝʨʠ ʠ ʟʘʛʨʷʟʥʝʥʠʝ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ 

ʥʘʣʠʯʠʝ ʧʦʩʪʘ ʟʘʧʨʘʚʢʠ ʪʨʘʢʪʦʨʦʚ, ʘʚʪʦʤʦʙʠʣʝʡ 

3 ʉʦʦʪʚʝʪʩʪʚʠʝ 

ʢʦʣʠʯʝʩʪʚʘ ʪʝʭʥʠʢʠ, 

ʧʦʩʪʘʚʣʝʥʥʦʡ ʥʘ 

ʧʣʦʱʘʜʢʠ ʭʨʘʥʝʥʠʷ ʠ 

ʥʘʭʦʜʷʱʝʡʩʷ ʥʘ 

ʙʘʣʘʥʩʝ ʭʦʟʷʡʩʪʚʘ.  

ʂʦʣʠʯʝʩʪʚʦ ʪʝʭʥʠʢʠ ʥʘ ʙʘʣʘʥʩʝ ʧʨʝʜʧʨʠʷʪʠʷ 

ʢʦʣʠʯʝʩʪʚʦ ʪʝʭʥʠʢʠ, ʧʦʩʪʘʚʣʝʥʥʦʡ ʥʘ ʧʣʦʱʘʜʢʠ ʭʨʘʥʝʥʠʷ 

ʥʘʣʠʯʠʝ ʧʣʘʥʘ ʧʦʩʪʘʥʦʚʢʠ ʪʝʭʥʠʢʠ ʥʘ ʭʨʘʥʝʥʠʝ 

ʥʘʣʠʯʠʝ ʜʝʬʝʢʪʦʚʦʯʥʳʭ ʘʢʪʦʚ 

4 ʇʦʜʛʦʪʦʚʢʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʪʝʭʥʠʢʠ ʢ 

ʜʣʠʪʝʣʴʥʦʤʫ 

ʭʨʘʥʝʥʠʶ: ʩʥʷʪʠʝ ʩ 

ʤʘʰʠʥ, ʧʦʜʛʦʪʦʚʢʘ ʢ 

ʭʨʘʥʝʥʠʶ ʠ ʩʜʘʯʘ ʥʘ 

ʩʢʣʘʜ  

ʦʯʠʩʪʢʘ, ʤʦʡʢʘ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʩʝʣʴʩʢʦʭʦʟʪʝʭʥʠʢʠ 

ʪʝʭʥʠʯʝʩʢʠʡ ʦʩʤʦʪʨ ʠ ʨʝʤʦʥʪ ʤʘʰʠʥ 

ʜʦʩʪʘʚʢʘ ʪʝʭʥʠʢʠ ʢ ʤʝʩʪʫ ʭʨʘʥʝʥʠʷ 

ʧʦʜʛʦʪʦʚʢʘ ʢ ʭʨʘʥʝʥʠʶʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ 

(ʘʢʢʫʤʫʣʷʪʦʨʥʳʝ ʙʘʪʘʨʝʠ, ʛʝʥʝʨʘʪʦʨʳ, ʬʘʨʳ ʠ ʜʨ), ʮʝʧʝʡ, 

ʧʨʠʚʦʜʥʳʭ ʨʝʤʥʝʡ, ʰʣʘʥʛʦʚ ʛʠʜʨʦʩʠʩʪʝʤ, ʨʝʟʠʥʦʚʳʭ 

ʩʝʤʷʧʨʦʚʦʜʦʚ ʠ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʪʝʥʪʦʚ, ʤʷʛʢʠʭ ʩʠʜʝʥʠʡ, 

ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ ʠʟ ʨʝʟʠʥʳ, ʧʦʣʠʤʝʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ 

ʪʝʢʩʪʠʣʷ ʠ ʜʨ, ʥʦʞʝʡ ʨʝʞʫʱʠʭ ʘʧʧʘʨʘʪʦʚ 



ʇʨʦʮʝʩʩʳ ʠ ʤʘʰʠʥʳ ʘʛʨʦʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ, ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ, ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ, ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ 
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ʟʘʢʨʳʪʠʝ ʢʨʳʰʢʘʤʠ ʠʣʠ ʧʨʦʙʢʘʤʠ-ʟʘʛʣʫʰʢʘʤʠ ʚʩʝʭ 

ʦʪʚʝʨʩʪʠʡ, ʱʝʣʝʡ, ʧʦʣʦʩʪʝʡ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʧʘʩʪʴ 

ʘʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ ʚʦ ʚʥʫʪʨʝʥʥʠʝ ʧʦʣʦʩʪʠ ʤʘʰʠʥ 

(ʚʳʭʣʦʧʥʳʝ ʪʨʫʙʳ ʜʚʠʛʘʪʝʣʝʡ, ʟʘʣʠʚʥʳʝ ʛʦʨʣʦʚʠʥʳ ʙʘʢʦʚ 

ʠ ʨʝʜʫʢʪʦʨʦʚ, ʟʘʩʣʦʥʢʠ ʢʘʨʙʶʨʘʪʦʨʦʚ ʠ ʚʝʥʪʠʣʷʪʦʨʦʚ, 

ʟʘʛʨʫʟʦʯʥʳʝ ʠ ʚʳʛʨʫʟʦʯʥʳʝ, ʩʤʦʪʨʦʚʳʝ ʫʩʪʨʦʡʩʪʚʘ) 

ʋʩʪʘʥʦʚʢʘ ʤʘʰʠʥ ʧʦ ʛʨʫʧʧʘʤ, ʚʠʜʘʤ ʠ ʤʘʨʢʘʤ ʥʘ 

ʧʦʜʩʪʘʚʢʠ ʠʣʠ ʧʦʜʢʣʘʜʢʠ ʚ ʧʦʣʦʞʝʥʠʝ, ʠʩʢʣʶʯʘʶʱʝʝ 

ʧʝʨʝʢʦʩ ʠ ʠʟʛʠʙ ʨʘʤ ʠ ʜʨʫʛʠʭ ʫʟʣʦʚ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ 

ʨʘʟʛʨʫʟʢʫ ʧʥʝʚʤʘʪʠʯʝʩʢʠʭ ʢʦʣʝʩ ʠ ʨʝʩʩʦʨ.  

5 ʇʨʦʚʝʜʝʥʠʝ 

ʢʦʥʩʝʨʚʘʮʠʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ɻʆʉʊ 

9014-78:  

ʂʦʥʩʝʨʚʘʮʠʷ ʨʝʞʫʱʠʭ ʘʧʧʘʨʘʪʦʚ, ʥʦʞʝʡ, ʦʪʚʘʣʦʚ; ʣʘʧ, 

ʜʠʩʢʦʚ, ʩʦʰʥʠʢʦʚ, ʰʥʝʢʦʚ, ʜʝʪʘʣʝʡ ʠ ʤʝʭʘʥʠʟʤʦʚ ʧʝʨʝʜʘʯ 

ʮʝʧʥʳʭ ʠ ʢʘʨʜʘʥʥʳʭ ʧʝʨʝʜʘʯ, ʰʣʠʮʝʚʳʭ ʩʦʝʜʠʥʝʥʠʡ, 

ʨʝʞʫʱʠʭ ʘʧʧʘʨʘʪʦʚ, ʥʦʞʝʡ 

ʢʦʥʩʝʨʚʘʮʠʷ ʚʥʫʪʨʝʥʥʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʘʛʨʝʛʘʪʦʚ ʠ 

ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ (ʜʚʠʛʘʪʝʣʷ, ʛʠʜʨʦʩʠʩʪʝʤʳ, ʫʟʣʦʚ 

ʪʨʘʥʩʤʠʩʩʠʠ, ʭʦʜʦʚʦʡ ʯʘʩʪʠ) ʧʦʩʨʝʜʩʪʚʦʤ ʟʘʧʦʣʥʝʥʠʷ 

ʚʥʫʪʨʝʥʥʠʭ ʧʦʣʦʩʪʝʡ ʨʘʙʦʯʝ-ʢʦʥʩʝʨʚʘʮʠʦʥʥʳʤʠ ʠʣʠ 

ʨʘʙʦʯʠʤʠ ʤʘʩʣʘʤʠ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʨʦʚʦʨʘʯʠʚʘʥʠʝʤ 

  ʇʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʝʡ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʘʰʠʥ ʠ ʦʨʫʜʠʡ, ʦʙʨʘʙʦʪʘʥʥʘʷ ʠ 

ʧʦʜʚʝʨʛʥʫʪʘʷ ʢʦʥʩʝʨʚʘʮʠʠ 100 %, ʙʦʣʝʝ 50%, ʤʝʥʝʝ 50 %. 

 

ɹʦʣʝʝ ʪʦʯʝʥ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʢʦʨʦʩʪʠ 

ʢʦʨʨʦʟʠʠ ʧʦ ʠʟʤʝʥʝʥʠʶ ʤʘʩʩʳ ʦʙʨʘʟʮʦʚ-ʩʚʠʜʝʪʝʣʝʡ ʟʘ ʩʯʝʪ ʧʨʦʪʝʢʘʥʠʷ ʢʦʨʨʦʟʠʦʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ: 

ʂ= Dm/S 

ʛʜʝ Dm ï ʠʟʤʝʥʝʥʠʝ ʤʘʩʩʳ ʦʙʨʘʟʮʘ, ʛ; S ï ʧʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʨʘʟʮʘ-ʩʚʠʜʝʪʝʣʷ, 

ʤ2. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʅʘ ʨʠʩʫʥʢʝ 2 ʧʦʢʘʟʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʭʨʘʥʝʥʠʷ 5-ʪʠ 

ʢʦʨʧʫʩʥʦʛʦ ʧʣʫʛʘ ʙʝʟ ʢʦʥʩʝʨʚʘʮʠʠ, ʧʦʩʪʘʚʣʝʥʥʦʛʦ ʥʘ ʭʨʘʥʝʥʠʝ ʥʘ ʦʪʢʨʳʪʦʡ ʧʣʦʱʘʜʢʝ. 

ɼʦʣʷ ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦ ʩʣʝʜʘʤʠ ʢʦʨʨʦʟʠʠ ʚʝʩʥʦʡ ʩʦʩʪʘʚʠʣʘ ~ 50 %. ɽʩʣʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʵʬʬʝʢʪʠʚʥʳʡ ʢʦʥʩʝʨʚʘʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ, ʪʦ ʭʨʘʥʝʥʠʝ ʪʘʢʞʝ ʤʦʞʝʪ 

ʦʢʘʟʘʪʴʩʷ ʥʝʵʬʬʝʢʪʠʚʥʳʤ. ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʭʨʘʥʝʥʠʷ 8-

ʤʠ ʢʦʨʧʫʩʥʦʛʦ ʠʤʧʦʨʪʥʦʛʦ ʧʣʫʛʘ ʚ ʥʝʨʘʙʦʯʠʡ ʧʝʨʠʦʜ, ʝʛʦ ʦʪʚʘʣʳ ʠ ʣʝʤʝʭʘ ʙʳʣʠ 

ʧʦʢʨʳʪʳ ʦʪʨʘʙʦʪʘʥʥʳʤ ʤʘʩʣʦʤ (ʄʄʆ).  



ʇʨʦʮʝʩʩʳ ʠ ʤʘʰʠʥʳ ʘʛʨʦʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ, ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ, ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ, ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ 
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ʘ) ï ʧʨʠ ʧʦʩʪʘʥʦʚʢʝ ʥʘ ʭʨʘʥʝʥʠʝ ʙ) ʯʝʨʝʟ 6 ʤʝʩʷʮʝʚ 

ʈʠʩʫʥʦʢ 2 ï ʍʨʘʥʝʥʠʝ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ 5-ʪʠ ʢʦʨʧʫʩʥʦʛʦ ʧʣʫʛʘ ʙʝʟ ʢʦʥʩʝʨʚʘʮʠʠ 

  
ʘ) ï ʧʨʠ ʧʦʩʪʘʥʦʚʢʝ ʥʘ ʭʨʘʥʝʥʠʝ ʙ) ʯʝʨʝʟ 6 ʤʝʩʷʮʝʚ 

ʈʠʩʫʥʦʢ 3 ï ʈʝʟʫʣʴʪʘʪʳ ʢʦʥʩʝʨʚʘʮʠʠ ʢʦʨʧʫʩʦʚ ʧʣʫʛʘ ʦʪʨʘʙʦʪʘʥʥʳʤ ʤʘʩʣʦʤ 

ʉʨʘʚʥʠʚʘʷ ʩʦʩʪʦʷʥʠʝ ʧʦʚʝʨʭʥʦʩʪʝʡ ʦʪʚʘʣʦʚ ʦʙʦʠʭ ʧʣʫʛʦʚ ʚʝʩʥʦʡ, ʦʪʤʝʯʘʝʤ, ʯʪʦ 

ʟʘʱʠʪʥʳʡ ʵʬʬʝʢʪ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʤʘʩʣʘ ʧʨʘʢʪʠʯʝʩʢʠ ʨʘʚʝʥ ʥʫʣʶ. ʕʪʦ 

ʧʦʜʪʚʝʨʜʠʣʠ ʨʝʟʫʣʴʪʘʪʳ ʥʘʪʫʨʥʦ-ʩʪʝʥʜʦʚʳʭ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ ʦʙʨʘʟʮʦʚ ï 

ʩʚʠʜʝʪʝʣʝʡ (ʨʠʩʫʥʦʢ 4, ʪʘʙʣʠʮʘ 1). ʉʢʦʨʦʩʪʠ ʢʦʨʨʦʟʠʠ ʩʪʘʣʝʡ ʉʪ3 ʠ 65ɻ ʚ ʫʩʣʦʚʠʷʭ 

ʚʦʟʜʝʡʩʪʚʠʷ ʚʣʘʞʥʦʡ ʧʦʯʚʳ ʥʘ ʦʪʢʨʳʪʦʡ ʧʣʦʱʘʜʢʝ ʧʦ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʤ ʠʩʧʳʪʘʥʠʷʤ 

ʩʦʩʪʘʚʠʣʠ 0,7 ʠ 0,8 ʛ/ʤ2, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 
ʈʠʩʫʥʦʢ 4 ï ʈʝʟʫʣʴʪʘʪʳ ʥʘʪʫʨʥʦ-ʩʪʝʥʜʦʚʳʭ ʠʩʧʳʪʘʥʠʡ ʚ ʪʝʯʝʥʠʝ ʧʦʣʫʛʦʜʘ 

ʩʪʘʣʴʥʳʭ ʦʙʨʘʟʮʦʚ-ʩʚʠʜʝʪʝʣʝʡ, ʧʦʢʨʳʪʳʭ: 1 ï ʙʝʟ ʧʦʢʨʳʪʠʷ; 2 ïʦʪʨʘʙʦʪʘʥʥʳʤ 

ʤʦʪʦʨʥʳʤ ʤʘʩʣʦʤ; 3 ï ʩʦʩʪʘʚʦʤ ʠʟ ʄʄʆ + 10 ʤʘʩʩ. % ʕʤʫʣʴʛʠʥʘ; 4 -  ʄʄʆ + 50 

ʤʘʩʩ.% ʇʆʆʄ 

 



ʇʨʦʮʝʩʩʳ ʠ ʤʘʰʠʥʳ ʘʛʨʦʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ, ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ, ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ, ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ 
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ɿʘʱʠʪʥʳʝ ʩʚʦʡʩʪʚʘ ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʤʘʩʣʘ ʤʦʞʥʦ ʧʦʚʳʩʠʪʴ ʩ ʧʦʤʦʱʴʶ ʠʥʛʠʙʠʪʦʨʦʚ 

ʢʦʨʨʦʟʠʠ. ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʢʦʥʩʝʨʚʘʮʠʠ ʤʘʰʠʥ ʚ ʩʝʣʴʭʦʟʧʨʝʜʧʨʠʷʪʠʷʭ ʚʘʞʥʘ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʨʠʤʝʥʝʥʠʷ 

ʢʦʥʩʝʨʚʘʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʦʩʥʦʚʝ ʦʪʨʘʙʦʪʘʥʥʳʭ ʤʘʩʝʣ ʠ ʠʥʛʠʙʠʪʦʨʦʚ ʢʦʨʨʦʟʠʠ. 

ʇʨʠʚʣʝʢʘʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ ʦʪʭʦʜʳ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʄʦʙʠʠʥ-3 (ʥʝʬʪʝʧʨʦʜʫʢʪ, ʧʦʣʫʯʝʥʥʳʡ ʥʘ ʦʩʥʦʚʝ ʥʠʪʨʦʚʘʥʥʳʭ ʤʘʩʝʣ, 

ʚʧrʫʩʢʘʝʪʩʷ ʅʇʇ çɸʣʪʘʡʩʧʝʮʧʨʦʜʫʢʪè ʛ. ɹʠʡʩʢ), ʕʤʫʣʴʛʠʥ (ʢʫʙʦʚʳʝ ʦʩʪʘʪʢʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʳʩʰʠʭ ʘʣʠʬʘʪʠʯʝʩʢʠʭ ʘʤʠʥʦʚ, ʆɸʆ çɸʟʦʪè, ʛ. ɹʝʨʝʟʥʷʢʠ), ʇʆʆʄ 

(ʧʨʦʜʫʢʪ rʦʯʠʩʪʢʠ ʠ ʦʩʚʝʪʣʝʥʠʷ ʦʪʨʘʙʦʪʘʚʰʠʭ ʤʘʩʝʣ ʢʘʨʙʘʤʠʜʦʤ [19]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʥʛʠʙʠʨʦʚʘʥʥʦʝ ʦʪʨʘʙʦʪʘʥʥʦʝ ʤʘʩʣʦ ʧʦʟʚʦʣʷʝʪ ʧʨʠ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʟʘʱʠʪʠʪʴ ʩʪʘʣʴ ʦʪ ʘʪʤʦʩʬʝʨʥʦʡ 

ʢʦʨʨʦʟʠʠ (ʪʘʙʣʠʮʳ 2,3). ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʪʤʦʩʬʝʨʥʳʭ ʠʩʧʳʪʘʥʠʡ ʟʘʱʠʪʥʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʥʩʝʨʚʘʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʦʩʥʦʚʝ ʄʄʆ ʩ ʧʨʠʩʘʜʢʘʤʠ ʄʦʙʠʠʥ-3, 

ʕʤʫʣɹʛʠʥ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 15 -20 % ʠ ʩ ʜʦʙʘʚʢʘʤʠ ʇʆʆʄ 50 % ʧʦʩʣʝ 6 ʤʝʩʷʮʝʚ 

ʠʩʧʳʪʘʥʠʡ ʥʘ ʩʪʘʣʠ ʉʪ3 ʩʦʩʪʘʚʠʣʘ ~ 100 %, ʢʘʢ ʧʨʠ ʦʪʢʨʳʪʦʤ, ʪʘʢ ʠ ʧʨʠ ʟʘʢʨʳʪʦʤ 

ʭʨʘʥʝʥʠʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʙʝʟʫʩʣʦʚʥʦ ʥʝʦʙʭʦʜʠʤʦ ʩʣʝʜʦʚʘʪʴ ʧʨʘʚʠʣʘʤ ʭʨʘʥʝʥʠʷ 

ʪʝʭʥʠʢʠ, ʦʙʦʟʥʘʯʝʥʥʳʭ ʚ ɻʆʉʊ.  

ʊʘʙʣʠʮʘ.2 ï ɺʥʝʰʥʠʡ ʚʠʜ ʧʣʘʩʪʠʥ ʠʟ ʩʪʘʣʠ 65ɻ, ʟʘʱʠʱʸʥʥʳʭ ʢʦʥʩʝʨʚʘʮʠʦʥʥʳʤʠ 

ʤʘʪʝʨʠʘʣʘʤʠ ʥʘ ʦʩʥʦʚʝ ʄʄʆ ʠ ʧʨʠʩʘʜʢʠ ʕʤʫʣʴʛʠʥ ʧʦʩʣʝ 6 ʤʝʩʷʮʝʚ ʘʪʤʦʩʬʝʨʥʳʭ 

ʠʩʧʳʪʘʥʠʡ 

ʂʦʥʪʨʦʣʴ 

ʆʪʨʘʙʦʪʘʥʥʦ

ʝ ʤʘʩʣʦ 

(ʄʄʆ) 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʧʨʠʩʘʜʢʠ ʕʤʫʣʴʛʠʥ ʚ ʄʄʆ 

5 % 10 % 12 % 15 % 

ʧʦʩʣʝ 6 ʤʝʩʷʮʝʚ ʠʩʧʳʪʘʥʠʡ 

      

 

ʊʘʙʣʠʮʘ 3. ʈʝʟʫʣʴʪʘʪʳ ʥʘʪʫʨʥʦ-ʩʪʝʥʜʦʚʳʭ ʠʩʧʳʪʘʥʠʡ ʦʙʨʘʟʮʦʚ ʠʟ ʩʪʘʣʠ ʉʪ3, 

ʠʥʛʠʙʠʨʦʚʘʥʥʳʭ ʦʪʨʘʙʦʪʘʥʥʳʭ ʤʘʩʝʣ 

ʉʦʩʪʘʚ ʧʦʢʨʳʪʠʷ ɿʘʱʠʪʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, % 

ʀʥʛʠʙʠʪʦʨ ʉʠʥʛʠʙʠʪʦʨʘ, 

ʤʘʩʩ.% 

ʚ ʫʩʣʦʚʠʷʭ ʦʪʢʨʳʪʦʡ 

ʘʪʤʦʩʬʝʨʳ 

ʚ ʫʩʣʦʚʠʷʭ ʥʝ 

ʦʪʘʧʣʠʚʘʝʤʦʛʦ 

ʧʦʤʝʱʝʥʠʷ 

1 ʤʝʩ. 6 ʤʝʩ. 12 ʤʝʩ. 12 ʤʝʩʷʮʝʚ 

0 70 45 12 79 

ʄʦʙʠʠʥ-3 1 77 67 58 92 


