
ȲȮȳȮȷȸȫȶȷȸȨȴ ȷȫȱɂȷȰȴȩȴ ȻȴȭɅȯȷȸȨȦ ȶȴȷȷȮȯȷȰȴȯ ȺȫȪȫȶȦȼȮȮ 
 

ȺȫȪȫȶȦȱɂȳȴȫ ȩȴȷȹȪȦȶȷȸȨȫȳȳȴȫ ȧɄȪȬȫȸȳȴȫ ȴȧȶȦȭȴȨȦȸȫȱɂȳȴȫ 
ȹȽȶȫȬȪȫȳȮȫ ȨɁȷȾȫȩȴ ȴȧȶȦȭȴȨȦȳȮɅ çȰȦȧȦȶȪȮȳȴ-ȧȦȱȰȦȶȷȰȮȯ 
ȩȴȷȹȪȦȶȷȸȨȫȳȳɁȯ ȦȩȶȦȶȳɁȯ ȹȳȮȨȫȶȷȮȸȫȸ ȮȲȫȳȮ Ȩ.Ȳ. ȰȴȰȴȨȦè 

 

 

 

 

 

 

 

 

 

JJJ!ǟǮǢǭǫǮǮǥǦǮǧǝǼ!)ǪǝǳǥǫǪǝǨǹǪǝǼ*! 
ȳȦȹȽȳȴ-ȵȶȦȰȸȮȽȫȷȰȦɅ ȰȴȳȺȫȶȫȳȼȮɅ 

 

          çȦȰȸȹȦȱɂȳɁȫ ȵȶȴȧȱȫȲɁ  
                         ȦȩȶȦȶȳȴȯ ȳȦȹȰȮ:  

 
ǬǭǥǧǨǝǡǪǸǢ!ǥ!ǥǮǮǨǢǡǫǟǝǯǢǨǹǮǧǥǢ!ǝǮǬǢǧǯǸ¹ 

 

 

8 ɚɋɈɖɆɑɥ 2023 ɉ. 

 

 

ǴǝǮǯǹ!2 
 

 

 

 

 

 

 

 

 

ȳɆɑɢɝɎɐ 2023 



2 

 

ȵȶȴȩȶȦȲȲȳɁȯ ȰȴȲȮȸȫȸ  
 

ʇʨʝʜʩʝʜʘʪʝʣʴ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʠʪʝʪʘ: 

ɸʧʘʞʝʚ ɸʩʣʘʥ ʂʘʨʘʣʴʙʠʝʚʠʯ, ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʨʝʢʪʦʨ  

ʌɻɹʆʋ ɺʆ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ɻɸʋ 
 

ʉʦʧʨʝʜʩʝʜʘʪʝʣʴ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʠʪʝʪʘ: 

ʐʦʛʝʥʦʚ ʖʨʠʡ ʍʘʩʘʥʦʚʠʯ, ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʘʢʘʜʝʤʠʢ ʈɸʅ 
 

ʏʣʝʥʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʠʪʝʪʘ: 

ɹʘʢʫʝʚ ɾʘʤʘʣ ʍʘʞʠʦʩʤʘʥʦʚʠʯ, ʜ-ʨ ʩ.-ʭ. ʥʘʫʢ, ɺʈʀʆ ʜʠʨʝʢʪʦʨʘ ʌɻɹʅʋ 

çʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʠʡ ʅʀʀ ʛʦʨʥʦʛʦ ʠ ʧʨʝʜʛʦʨʥʦʛʦ ʩʘʜʦʚʦʜʩʪʚʘè 
 

ʂʫʨʞʠʝʚ ʍʘʩʘʥʙʠʡ ɻʠʜʦʚʠʯ, ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ, ʨʫʢʦʚʦʜʠʪʝʣʴ ʬʠʣʠʘʣʘ ʌɻɹʋ 

çʈʦʩʩʝʣʴʭʦʟʮʝʥʪʨè ʧʦ ʂɹʈ 
 

ɾʝʢʘʤʫʭʦʚ ʄʘʛʦʤʝʜ ʍʘʩʘʥʦʚʠʯ, ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ, ʜʠʨʝʢʪʦʨ ʠʥʩʪʠʪʫʪʘ  

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ï ʬʠʣʠʘʣ ʌɻɹʅʋ çʌʝʜʝʨʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ  

çʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʈɸʅè 

 

 
ȴȶȩȦȳȮȭȦȼȮȴȳȳɁȯ ȰȴȲȮȸȫȸ  

 
ʇʨʝʜʩʝʜʘʪʝʣʴ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʢʦʤʠʪʝʪʘ: 

ɸʙʜʫʣʭʘʣʠʢʦʚ ʈʫʩʪʘʤ ɿʘʫʨʙʠʝʚʠʯ., ʜ-ʨ. ʩ.-ʭ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʧʨʦʨʝʢʪʦʨ  

ʧʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ 
 

ʏʣʝʥʳ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʢʦʤʠʪʝʪʘ: 
ʐʝʢʠʭʘʯʝʚ ʖʨʠʡ ɸʭʤʝʪʭʘʥʦʚʠʯ, ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʜʝʢʘʥ  

ʬʘʢʫʣʴʪʝʪʘ çʄʝʭʘʥʠʟʘʮʠʷ ʠ ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʝ ʧʨʝʜʧʨʠʷʪʠʡè 
 

ɹʘʣʢʠʟʦʚ ɸʬʨʘʩʠʤ ɹʘʰʠʨʦʚʠʯ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʜʝʢʘʥ ʬʘʢʫʣʴʪʝʪʘ 

çʉʪʨʦʠʪʝʣʴʩʪʚʦ ʠ  ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʦè 
 

ʂʦʢʦʚ ʅʠʢʦʣʘʡ ʉʫʣʪʘʥʦʚʠʯ, ʢʘʥʜ. ʵʢʦʥ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʠ.ʦ. ʜʝʢʘʥʘ  

ʬʘʢʫʣʴʪʝʪʘ çʕʢʦʥʦʤʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝè 
 

ʊʝʤʤʦʝʚ ʄʫʟʘʬʘʨ ʀʙʨʘʛʠʤʦʚʠʯ, ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʠ.ʦ. ʜʝʢʘʥʘ  

ʬʘʢʫʣʴʪʝʪʘ çɸʛʨʦʥʦʤʠʯʝʩʢʠʡè 
 

ʊʣʫʧʦʚ ʊʠʤʫʨ ʍʘʜʠʣʦʚʠʯ, ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʜʝʢʘʥ ʬʘʢʫʣʴʪʝʪʘ 

çʊʦʨʛʦʚʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡè 
 

ʊʘʨʯʦʢʦʚ ʊʠʤʫʨ ʊʘʟʨʝʪʦʚʠʯ, ʜ-ʨ ʩ.-ʭ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʜʝʢʘʥ ʬʘʢʫʣʴʪʝʪʘ 

çɺʝʪʝʨʠʥʘʨʥʘʷ ʤʝʜʠʮʠʥʘ       ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠè 
 

ɾʝʤʫʭʦʚ ɸʩʣʘʥ ʍʘʯʠʤʦʚʠʯ, ʢʘʥʜ. ʵʢʦʥ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʥʘʯʘʣʴʥʠʢ ʅʀʉ 
 

ʄʘʨʞʦʭʦʚʘ ʄʘʜʠʥʘ ɸʩʣʘʥʦʚʥʘ, ʢʘʥʜ. ʵʢʦʥ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʜʠʨʝʢʪʦʨ ʦʪʜʝʣʘ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʧʨʦʝʢʪʥʦʡ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

 

 

 

ɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʘʛʨʘʨʥʦʡ ʥʘʫʢʠ: ʧʨʠʢʣʘʜʥʳʝ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ                 

ʘʩʧʝʢʪʳ: ʤʘʪʝʨʠʘʣʳ III ɺʩʝʨʦʩʩʠʡʩʢʦʡ (ʥʘʮʠʦʥʘʣʴʥʦʡ) ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. 

ʏʘʩʪʴ 1. ʅʘʣʴʯʠʢ: ʌɻɹʆʋ ɺʆ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ɻɸʋ, 2023. 298  ʩ.  

 

ISBN 978-5-89125-210-3 

 

 

 

É ʌɻɹʆʋ ɺʆ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ɻɸʋ, 2023 

 

 



3 

 

ȷȴȪȫȶȬȦȳȮȫ 
 

 

 

ȷɋɐɜɎɥ 1.  
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ɸʧʘʞʝʚ ɸ.ʂ., ɽʛʦʞʝʚ ɸ.ʄ., ɽʛʦʞʝʚ ɸ.ɸ., ɸʣʠʝʚ ʅ.ɸ. ʆɹʆʉʅʆɺɸʅʀɽ ɼʀʅɸʄʀʂʀ ʈʆʊʆʈ-

ʅʓʍ ʉʀʉʊɽʄ ʉɸɼʆɺʓʍ ʌʈɽɿ   éééééééééééééééééééééééé. 17 
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ʅʀʏɽʉʂʀʍ ʉʈɽɼʉʊɺ ɼʃʗ ʇɽʈɽʈɸɹʆʊʂʀ ʇʊʀʏʔɽɻʆ ʇʆʄɽʊɸ ɺ ʌɽʈʄɽʈʉʂʀʍ ʍʆ-

ɿʗʁʉʊɺɸʍ   ééééééééééééééééééééééééééééééééé.. 24 

ɸʧʘʞʝʚ ʈ.ɸ. ɸʅɸʃʀɿ ʂʆʅʉʊʈʋʂʎʀʁ ʈʆʊɸʎʀʆʅʅʓʍ ʈɸɹʆʏʀʍ ʆʈɻɸʅʆɺ ʇʆʏɺʆʆɹ-
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ɺɽʅʅʓʍ ʇʈʆʎɽʉʉʆɺ ɿɸɻʆʊʆɺʂʀ ʉʊɽɹɽʃʔʏɸʊʓʍ ʂʆʈʄʆɺ   ééééééééé. 30 

ɸʧʭʫʜʦʚ ʊ.ʄ., ɾʘʥʛʫʣʘʥʦʚ ʄ.ɿ., ʂʘʫʬʦʚ ʄ.ɺ. ʊɽʍʅʆʃʆɻʀʏɽʉʂʀɽ ʀ ʊɽʍʅʀʏɽʉʂʀɽ ʉʇʆ-

ʉʆɹʓ ʉʀʃʆʉʆɺɸʅʀʗ ʀ ʂʆʅʉɽʈɺɸʎʀʀ ɻʈʋɹʓʍ ʂʆʈʄʆɺ  ééééééééééé 34 

ɸʰʘʙʦʢʦʚ ʍ.ʍ., ɸʰʘʙʦʢʦʚ ʉ.ɸ., ɸʩʣʘʥʦʚ ʄ.ɸ., ʂʘʣʘʞʦʢʦʚ ɸ.ʄ., ʏʝʨʢʝʩʦʚ ʕ.ɸ. ʇʈʆʀɿɺʆɼʉʊ-
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ɸʰʘʙʦʢʦʚ ʍ.ʍ., ʂʫʤʳʰʝʚ ʊ.ʉ., ɻʫʙʞʦʢʦʚ ʄ.ɸ., ʐʘʜʦʚ ɸ.ɸ., ɺʦʣʦʛʠʨʦʚ ɸ.ʄ. ʆʉʅʆɺʅʓɽ 

ʊʈɽɹʆɺɸʅʀʗ ʂ ʉʊɸʅʎʀʗʄ ʊɽʍʅʀʏɽʉʂʆɻʆ ʆɹʉʃʋɾʀɺɸʅʀʗ ʊʈɸʂʊʆʈʆɺ ʀ ɸɺ-

ʊʆʄʆɹʀʃɽʁ   ééééééééééééééééééééééééééééééééé 40 

ɹʘʣʢʘʨʦʚ ʈ.ɸ. ʇʆɺʓʐɽʅʀɽ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʊʈɸʅʉʇʆʈʊʅʓʍ 

ʉʈɽɼʉʊɺ ɺ ʉɽʃʔʉʂʆʄ ʍʆɿʗʁʉʊɺɽ   éééééééééééééééééééééé 43 

ɹʘʨʘʛʫʥʦʚ ɸ.ɹ., ʂʫʜʘʝʚ ɿ.ʈ. ʀʅʅʆɺɸʎʀʗ ɺ ʆʍʃɸɾɼɽʅʀʀ ʄʆʃʆʂɸ ʅɸ ʇɸʉʊɹʀʑɸʍ 

ʂɸɹɸʈɼʀʅʆ-ɹɸʃʂɸʈʀʀ   ééééééééééééééééééééééééééé. 48 

ɹʘʪʳʨʦʚ ɺ.ʀ., ɻʫʙʞʦʢʦʚ ʄ.ɸ. ʌʀɿʀʂʆ-ʍʀʄʀʏɽʉʂʀɽ ʇʆʂɸɿɸʊɽʃʀ ɹʀʆʊʆʇʃʀɺɸ ʅɸ 

ʆʉʅʆɺɽ ʈɸʇʉʆɺʆɻʆ ʄɸʉʃɸ   éééééééééééééééééééééééé.. 52 

ɹʘʪʳʨʦʚ ɺ.ʀ., ɸʰʘʙʦʢʦʚ ɸ.ʄ. ʆɹʆʉʅʆɺɸʅʀɽ ʀ ʈɸɿʈɸɹʆʊʂɸ ʄɸʊɽʄɸʊʀʏɽʉʂʆʁ ʄʆ-

ɼɽʃʀ ʉʄɽʉɽʆɹʈɸɿʆɺɸʅʀʗ ʀ ʉɻʆʈɸʅʀʗ ɹʀʆʊʆʇʃʀɺɸ ʅɸ ʆʉʅʆɺɽ ʈɸʇʉʆɺʆɻʆ 

ʄɸʉʃɸ   ééééééééééééééééééééééééééééééééééé. 55 
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(ʩʝʛʤʝʥʪʥʦ-ʧʘʣʴʮʝʚʳʝ) ʠʣʠ ʜʣʷ ʙʝʩʧʦʜʧʦʨʥʦʛʦ ʩʨʝʟʘ (ʨʦʪʦʨʥʳʝ). ʇʨʠ ʟʘʛʦʪʦʚʢʝ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʥʘ ʧʦʜ-

ʢʦʨʤʢʫ ʠʩʧʦʣʴʟʫʶʪ ʨʦʪʦʨʥʳʝ ʢʦʩʠʣʢʠ ʟʤʝʣʴʯʠʪʝʣʠ. 

ʉʝʛʤʝʥʪʥʦ-ʧʘʣʴʮʝʚʳʝ ʨʝʞʫʱʠʝ ʘʧʧʘʨʘʪʳ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʘʧʧʘʨʘʪʘʤʠ ʢʦʩʠ-

ʣʦʢ ʧʦʜʧʦʨʥʦʛʦ ʨʝʟʘʥʠʷ ʷʚʣʷʶʪʩʷ ʩʝʛʤʝʥʪʥʦ-ʧʘʣʴʮʝʚʳʝ, ʨʘʙʦʪʘʶʱʠʝ ʧʨʠ ʩʢʦʨʦʩʪʷʭ ʨʝʟʘʥʠʷ 1,5 ï 3,0 

ʤ/ʩ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʰʘʛʦʤ ʨʝʞʫʱʝʡ, ʧʨʦʪʠʚʦʨʝʞʫʱʝʡ ʯʘʩʪʠ ʠ ʭʦʜʦʤ ʥʦʞʘ ʨʘʟ-

ʣʠʯʘʶʪ ʨʝʞʫʱʠʝ ʘʧʧʘʨʘʪʳ ʥʦʨʤʘʣʴʥʦʛʦ, ʥʠʟʢʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʨʝʟʘʥʠʷ. 

ʉʝʛʤʝʥʪʥʦ-ʧʘʣʴʮʝʚʳʝ ʨʝʞʫʱʠʝ ʘʧʧʘʨʘʪʳ ʧʨʠʤʝʥʷʶʪʩʷ ʥʘ ʢʦʩʠʣʢʘʭ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ, ʩʘʤʦʭʦʜ-

ʥʳʭ ʢʦʨʤʦ- ʠ ʟʝʨʥʦʫʙʦʨʦʯʥʳʭ ʢʦʤʙʘʡʥʘʭ. ʆʩʥʦʚʦʡ ʨʝʞʫʱʝʛʦ ʘʧʧʘʨʘʪʘ ʷʚʣʷʝʪʩʷ ʧʘʣʴʮʝʚʳʡ ʙʨʫʩ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʩʪʘʣʴʥʫʶ ʧʦʣʦʩʫ ʧʝʨʝʤʝʥʥʦʛʦ ʩʝʯʝʥʠʷ (ʨʠʩ. 1). ʂ ʥʝʤʫ ʙʦʣʪʘʤʠ ʩ ʧʦʪʘʡʥʳʤʠ 

ʛʦʣʦʚʢʘʤʠ ʧʨʠʢʨʝʧʣʝʥʳ ʧʘʣʴʮʳ. ʂ ʧʘʣʴʮʘʤ ʧʨʠʢʣʝʧʘʥʳ ʩʪʘʣʴʥʳʝ ʧʨʦʪʠʚʦʨʝʞʫʱʠʝ ʧʣʘʩʪʠʥʳ (ʚʢʣʘ-

ʜʳʰʠ). ʂʨʦʤʢʠ ʚʢʣʘʜʳʰʝʡ ʤʦʛʫʪ ʠʤʝʪʴ ʥʘʩʝʯʢʫ, ʢʦʪʦʨʘʷ ʧʨʝʧʷʪʩʪʚʫʝʪ ʚʳʩʢʘʣʴʟʳʚʘʥʠʶ ʩʪʝʙʣʝʡ ʧʨʠ 

ʩʨʝʟʘʥʠʠ. 

 
ʈʠʩʫʥʦʢ 1 ï ʈʝʞʫʱʠʡ ʘʧʧʘʨʘʪ ʩ ʨʘʟʨʝʟʦʤ ʧʦ ʧʘʣʴʮʫ:  

1 ï ʥʘʧʨʘʚʣʷʶʱʘʷ ʛʦʣʦʚʢʠ ʥʦʞʘ; 2 ï ʙʘʰʤʘʢ ʚʥʫʪʨʝʥʥʠʡ; 3 ï ʧʘʣʝʮ; 4 ï ʙʘʰʤʘʢ ʥʘʨʫʞʥʳʡ;  

5 ï ʜʦʩʢʘ ʧʦʣʝʚʘʷ; 6 ï ʧʘʣʴʮʝʚʳʡ ʙʨʫʩ; 7 ï ʛʦʣʦʚʢʘ ʥʦʞʘ; 8 ï ʧʣʘʩʪʠʥʘ ʪʨʝʥʠʷ; 9 ï ʩʧʠʥʢʘ ʥʦʞʘ;  

10 ï ʧʨʠʞʠʤ ʥʦʞʘ; 11 ï ʩʝʛʤʝʥʪ ʥʦʞʘ; 12 ï ʚʢʣʘʜʳʰ ʧʘʣʴʮʘ 

 

ʅʦʞ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʩʧʠʥʢʠ, ʛʦʣʦʚʢʠ ʠ ʩʝʛʤʝʥʪʦʚ, ʨʘʟʤʝʱʘʝʪʩʷ ʚ ʧʘʟʘʭ ʧʘʣʴʮʝʚ ʠ ʜʚʠʞʝʪʩʷ ʚ ʥʠʭ 

ʚʦʟʚʨʘʪʥʦ-ʧʦʩʪʫʧʘʪʝʣʴʥʦ. ɿʘʜʥʝʡ ʯʘʩʪʴʶ ʛʦʣʦʚʢʠ ʠ ʩʝʛʤʝʥʪʦʚ ʥʦʞ ʣʝʞʠʪ ʥʘ ʧʣʘʩʪʠʥʘʭ ʪʨʝʥʠʷ, ʘ ʧʝ-

ʨʝʜʥʝʡ ʯʘʩʪʴʶ ï ʥʘ ʚʢʣʘʜʳʰʘʭ. ɼʣʷ ʧʣʦʪʥʦʛʦ ʧʨʠʣʝʛʘʥʠʷ ʩʝʛʤʝʥʪʦʚ ʥʦʞʘ ʢ ʚʢʣʘʜʳʰʘʤ ʢ ʧʘʣʴʮʝʚʦʤʫ 

ʙʨʫʩʫ ʧʨʠʢʨʝʧʣʝʥʳ ʧʨʠʞʠʤʳ, ʢʦʪʦʨʳʝ ʥʝ ʧʦʟʚʦʣʷʶʪ ʥʦʞʫ ʧʦʜʥʠʤʘʪʴʩʷ ʚʚʝʨʭ. 

ɺʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʨʝʞʫʱʠʡ ʘʧʧʘʨʘʪ ʩʢʦʣʴʟʠʪ ʧʦ ʧʦʯʚʝ ʥʘ ʚʥʫʪʨʝʥʥʝʤ ʠ ʥʘʨʫʞʥʦʤ ʙʘʰʤʘʢʘʭ, ʨʝ-

ʛʫʣʠʨʦʚʘʥʠʝʤ ʨʘʩʧʦʣʦʞʝʥʠʷ ʢʦʪʦʨʳʭ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʪʨʝʙʫʝʤʫʶ ʚʳʩʦʪʫ ʩʨʝʟʘ ʨʘʩʪʝʥʠʡ. ʅʘ ʚʥʫʪʨʝʥ-

ʥʝʤ ʙʘʰʤʘʢʝ ʫʢʨʝʧʣʝʥʳ ʥʘʧʨʘʚʣʷʶʱʠʝ ʛʦʣʦʚʢʠ ʥʦʞʘ, ʘ ʪʘʢʞʝ ʦʪʚʦʜʥʦʡ ʧʨʫʪʦʢ. ʂ ʥʘʨʫʞʥʦʤʫ ʙʘʰʤʘ-

ʢʫ ʰʘʨʥʠʨʥʦ ʢʨʝʧʠʪʩʷ ʧʦʣʝʚʘʷ ʜʦʩʢʘ, ʦʪʚʦʜʷʱʘʷ ʩʨʝʟʘʥʥʫʶ ʤʘʩʩʫ. 

ʇʦʚʝʨʭʥʦʩʪʴ ʩʨʝʟʘ ʩʪʝʙʣʝʡ ʜʦʣʞʥʘ ʙʳʪʴ ʨʦʚʥʦʡ, ʙʝʟ ʟʘʫʩʝʥʮʝʚ, ʜʣʷ ʵʪʦʛʦ ʨʝʛʫʣʠʨʫʶʪ ʟʘʟʦʨʳ 

ʤʝʞʜʫ ʩʝʛʤʝʥʪʘʤʠ ʥʦʞʘ ʠ ʧʨʦʪʠʚʦʨʝʞʫʱʠʤʠ ʧʣʘʩʪʠʥʘʤʠ ʧʘʣʴʮʝʚ. ʆʥʠ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ 

ʤʝʥʴʰʝ: ʚ ʟʘʜʥʝʡ ʯʘʩʪʠ ʩʝʛʤʝʥʪʘ ʥʝ ʙʦʣʝʝ 1,5 ʤʤ, ʚ ʧʝʨʝʜʥʝʡ ï 0,5 ʤʤ, ʠʥʘʯʝ ʚ ʤʝʩʪʝ ʩʨʝʟʘ ʙʫʜʝʪ ʧʨʦ-

ʠʩʭʦʜʠʪʴ ʥʝ ʩʜʚʠʛ-ʩʨʝʟ, ʘ ʟʘʪʷʛʠʚʘʥʠʝ ʩʪʝʙʣʝʡ ʚ ʟʘʟʦʨʳ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʟʘʙʠʚʘʥʠʶ. 

ʅʘʚʝʩʥʘʷ ʦʜʥʦʙʨʫʩʥʘʷ ʢʦʩʠʣʢʘ ʂʉ-2,1 (ʂʉ-ʌ-2,1ɹ-4) ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʩʢʘʰʠʚʘʥʠʷ ʝʩʪʝʩʪ-

ʚʝʥʥʳʭ ʠ ʩʝʷʥʳʭ ʪʨʘʚ, ʘ ʪʘʢʞʝ ʜʣʷ ʫʙʦʨʢʠ ʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ï ʨʝʞʫʱʠʡ ʘʧʧʘʨʘʪ ʥʦʨʤʘʣʴʥʦʛʦ ʨʝʟʘʥʠʷ. 

ʉʪʘʣʴʥʳʝ ʧʘʣʴʮʳ ʩʥʘʙʞʝʥʳ ʚʢʣʘʜʳʰʘʤʠ ʩ ʥʘʩʝʯʢʘʤʠ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʩʢʦʣʴʞʝʥʠʷ ʤʘʩʩʳ ʧʨʠ ʨʝ-

ʟʘʥʠʠ. 

ʈʝʞʫʱʠʡ ʘʧʧʘʨʘʪ ʩʢʦʣʴʟʠʪ ʧʦ ʧʦʯʚʝ ʥʘ ʥʘʨʫʞʥʦʤ ʠ ʚʥʫʪʨʝʥʥʝʤ ʙʘʰʤʘʢʘʭ. ʇʦʜ ʙʘʰʤʘʢʘʤʠ ʨʘʩ-

ʧʦʣʦʞʝʥʳ ʩʪʘʣʴʥʳʝ ʧʦʣʦʟʢʠ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʨʝʞʫʱʝʛʦ ʘʧʧʘʨʘʪʘ ʥʘ ʪʨʝʙʫʝʤʫʶ ʚʳʩʦʪʫ ʩʨʝʟʘ ʠ ʜʣʷ 

ʧʦʜʲʝʤʘ ʝʛʦ ʧʨʠ ʨʘʙʦʪʝ ʥʘ ʢʦʤʢʦʚʘʪʦʡ ʠʣʠ ʢʘʤʝʥʠʩʪʦʡ ʧʦʯʚʝ. ʂ ʥʘʨʫʞʥʦʤʫ ʙʘʰʤʘʢʫ ʰʘʨʥʠʨʥʦ ʧʨʠ-

ʢʨʝʧʣʝʥʘ ʦʪʚʦʜʥʘʷ ʜʦʩʢʘ, ʦʪʛʨʝʙʘʶʱʘʷ ʩʨʝʟʘʥʥʫʶ ʪʨʘʚʫ ʚʣʝʚʦ. 

ʈʝʞʫʱʠʡ ʘʧʧʘʨʘʪ ʧʨʠʩʦʝʜʠʥʝʥ ʢ ʨʘʤʝ ʢʦʩʠʣʢʠ ʪʷʛʦʚʦʡ ʰʪʘʥʛʦʡ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʥʘʢʣʦʥʷʪʴ 

ʧʘʣʴʮʝʚʳʡ ʙʨʫʩ ʚʧʝʨʝʜ ʠʣʠ ʥʘʟʘʜ. ʐʧʨʝʥʛʝʣʴ ʫʜʝʨʞʠʚʘʝʪ ʨʝʞʫʱʠʡ ʘʧʧʘʨʘʪ ʚ ʨʘʙʦʯʝʤ ʧʦʣʦʞʝʥʠʠ. 

ʀʟʤʝʥʝʥʠʝʤ ʜʣʠʥʳ ʰʧʨʝʥʛʝʣʷ ʤʦʞʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ ʩʤʝʱʝʥʠʝ ʥʘʨʫʞʥʦʛʦ ʢʦʥʮʘ ʨʝʞʫʱʝʛʦ ʘʧʧʘʨʘʪʘ. 

ʈʝʞʫʱʠʡ ʘʧʧʘʨʘʪ ʧʨʠʚʦʜʠʪʩʷ ʚ ʜʝʡʩʪʚʠʝ ʦʪ ʢʘʨʜʘʥʥʦʛʦ ʚʘʣʘ ʪʨʘʢʪʦʨʘ ʧʨʠ ʧʦʤʦʱʠ ʰʢʠʚʘ-

ʵʢʩʮʝʥʪʨʠʢʘ ʠ ʢʣʠʥʦʨʝʤʝʥʥʦʡ ʧʝʨʝʜʘʯʠ. 

ɺʳʩʦʪʫ ʩʨʝʟʘ ʨʝʛʫʣʠʨʫʶʪ ʧʝʨʝʩʪʘʥʦʚʢʦʡ ʙʘʰʤʘʢʦʚ ʧʦ ʦʪʚʝʨʩʪʠʷʤ [1-2]. 

ɸʧʧʘʨʘʪʳ ʙʝʩʧʦʜʧʦʨʥʦʛʦ ʨʝʟʘʥʠʷ (ʨʠʩ. 2) ʧʦ ʢʦʥʩʪʨʫʢʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʨʦʪʘʮʠʦʥʥʦ-

ʜʠʩʢʦʚʳʤʠ ʠʣʠ ʨʦʪʘʮʠʦʥʥʦ-ʙʘʨʘʙʘʥʥʳʤʠ. ʆʥʠ ʨʘʙʦʪʘʶʪ ʧʨʠ ʩʢʦʨʦʩʪʷʭ ʨʝʟʘʥʠʷ 50ï80 ʤ/ʩ. 

ʇʣʘʩʪʠʥʯʘʪʳʝ ʥʦʞʠ ʨʦʪʘʮʠʦʥʥʳʭ ʢʦʩʠʣʦʢ ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʪʦʯʝʥʳ, ʧʦʪʦʤʫ ʯʪʦ ʪʫʧʳʝ ʣʝʟʚʠʷ ʜʘ-

ʶʪ ʨʚʘʥʳʡ ʩʨʝʟ ʠ ʧʦʚʨʝʞʜʘʶʪ ʢʦʨʥʝʚʫʶ ʩʠʩʪʝʤʫ ʨʘʩʪʝʥʠʡ. ʇʨʠ ʵʪʦʤ ʢʦʩʠʣʢʘ ʨʘʩʭʦʜʫʝʪ ʥʘ 20 % 

ʙʦʣʴʰʝ ʤʦʱʥʦʩʪʠ ʥʘ ʢʦʰʝʥʠʝ. ɼʦʣʞʥʳ ʙʳʪʴ ʟʘʪʦʯʝʥʳ ʥʦʞʠ ʠ ʥʘ ʚʘʣʫ ʨʦʪʘʮʠʦʥʥʦ-ʙʘʨʘʙʘʥʥʳʭ ʢʦʩʠ-
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ʣʦʢ-ʠʟʤʝʣʴʯʠʪʝʣʝʡ. ʂʦʥʩʪʨʫʢʮʠʠ ʤʘʰʠʥ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʠʟʤʝʥʝʥʠʝ ʚʳʩʦʪʳ ʩʨʝʟʘ ʧʝʨʝʩʪʘʥʦʚʢʦʡ 

ʱʝʢ ʠ ʢʨʦʥʰʪʝʡʥʦʚ ʭʦʜʦʚʳʭ ʢʦʣʝʩ. 

 
 

ʈʠʩʫʥʦʢ 2 ï ʈʦʪʘʮʠʦʥʥʳʡ (ʘ) ʠ ʨʦʪʘʮʠʦʥʥʦ-ʙʘʨʘʙʘʥʥʳʡ (ʙ) ʨʝʞʫʱʠʝ ʘʧʧʘʨʘʪʳ 

 
ʈʦʪʘʮʠʦʥʥʳʝ ʥʘʚʝʩʥʳʝ ʢʦʩʠʣʢʠ ʂʈʅ-2,1, ʂɼʅ-210 (ʨʠʩ. 3) ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʩʢʘʰʠʚʘʥʠʷ 

ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʦʣʝʛʣʳʭ, ʩʝʷʥʳʭ ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʪʨʘʚ ʥʘ ʩʢʦʨʦʩʪʷʭ ʜʦ 15 ʢʤ/ʯ, ʩ 

ʫʢʣʘʜʢʦʡ ʩʢʦʰʝʥʥʦʡ ʤʘʩʩʳ ʚ ʧʨʦʢʦʩ. ʆʥʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʘ ʩʠʣʴʥʦ ʟʘʨʦʩʰʠʭ ʫʯʘʩʪʢʘʭ, ʧʨʠ 

ʩʢʘʰʠʚʘʥʠʠ ʛʨʫʙʦʩʪʝʙʝʣʴʥʦʛʦ ʪʨʘʚʦʩʪʦʷ ʠ ʤʝʣʢʦʛʦ ʢʫʩʪʘʨʥʠʢʘ. ʐʠʨʠʥʘ ʟʘʭʚʘʪʘ 2,1 ʤ. ʂʦʩʠʣʢʠ ʘʛʨʝ-

ʛʘʪʠʨʫʶʪ ʩ ʢʦʣʝʩʥʳʤʠ ʪʨʘʢʪʦʨʘʤʠ ʪʷʛʦʚʳʭ ʢʣʘʩʩʦʚ 0,9 ʠ 1,4. 

 

 
 

ʈʠʩʫʥʦʢ 3 ï ʈʦʪʘʮʠʦʥʥʦ-ʥʘʚʝʩʥʘʷ ʢʦʩʠʣʢʘ:  

1 ï ʧʦʣʝʚʦʡ ʜʝʣʠʪʝʣʴ; 2 ï ʦʛʨʘʞʜʝʥʠʝ; 3 ï ʧʦʜʨʘʤʥʠʢ ʩ ʤʝʭʘʥʠʟʤʦʤ ʫʨʘʚʥʦʚʝʰʠʚʘʥʠʷ;  

4 ï ʪʷʛʦʚʳʡ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴ; 5 ï ʙʘʰʤʘʢ ʦʧʦʨʥʳʡ; 6 ï ʧʣʘʩʪʠʥʯʘʪʳʡ ʥʦʞ; 7 ï ʨʦʪʦʨ;  

8 ï ʙʨʫʩ ʨʝʞʫʱʝʛʦ ʘʧʧʘʨʘʪʘ 

 

ʂʦʩʠʣʢʘ ʩʦʩʪʦʠʪ ʠʟ ʨʘʤʳ ʥʘʚʝʩʢʠ, ʧʨʠʩʦʝʜʠʥʷʝʤʦʡ ʢ ʥʘʚʝʩʥʦʤʫ ʫʩʪʨʦʡʩʪʚʫ ʪʨʘʢʪʦʨʘ. ʅʘ ʧʨʘʚʦʡ 

ʩʪʦʨʦʥʝ ʨʘʤʳ ʥʘʚʝʩʢʠ ʠʤʝʝʪʩʷ ʦʩʴ ʜʣʷ ʢʨʝʧʣʝʥʠʷ ʪʷʛʦʚʦʛʦ ʧʨʝʜʦʭʨʘʥʠʪʝʣʷ, ʫʜʝʨʞʠʚʘʶʱʝʛʦ ʢʦʩʠʣʢʫ ʚ 

ʨʘʙʦʯʝʤ ʧʦʣʦʞʝʥʠʠ ʬʠʢʩʘʪʦʨʦʤ ʩ ʧʨʫʞʠʥʦʡ. 

ʂ ʨʘʤʝ ʥʘʚʝʩʢʠ ʰʘʨʥʠʨʥʦ ʧʨʠʩʦʝʜʠʥʝʥ ʧʦʜʨʘʤʥʠʢ ʩ ʤʝʭʘʥʠʟʤʦʤ ʫʨʘʚʥʦʚʝʰʠʚʘʥʠʷ, ʧʨʝʜʩʪʘʚ-

ʣʷʶʠɦʡ ʩʦʙʦʡ ʩʚʘʨʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ ʢʦʨʦʙʯʘʪʦʛʦ ʩʝʯʝʥʠʷ. ɺʪʦʨʦʡ ʢʦʥʝʮ ʧʦʜʨʘʤʥʠʢʘ ʰʘʨʥʠʨʥʦ ʩʦ-

ʝʜʠʥʝʥ ʩ ʮʘʧʬʘʤʠ ʨʝʞʫʱʝʛʦ ʘʧʧʘʨʘʪʘ. 

ɼʘʚʣʝʥʠʝ ʨʝʞʫʱʝʛʦ ʘʧʧʘʨʘʪʘ ʥʘ ʧʦʯʚʫ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʤʝʭʘʥʠʟʤʦʤ ʫʨʘʚʥʦʚʝʰʠʚʘʥʠʷ, ʢʦʪʦʨʳʡ 

ʩʣʫʞʠʪ ʪʘʢʞʝ ʜʣʷ ʧʝʨʝʚʦʜʘ ʢʦʩʠʣʢʠ ʚ ʪʨʘʥʩʧʦʨʪʥʦʝ ʧʦʣʦʞʝʥʠʝ. ʇʦʩʣʝʜʥʠʡ ʩʦʩʪʦʠʪ ʠʟ ʛʠʜʨʦʮʠʣʠʥʜʨʘ, 

ʢʦʨʧʫʩ ʢʦʪʦʨʦʛʦ ʰʘʨʥʠʨʥʦ ʟʘʢʨʝʧʣʝʥ ʥʘ ʨʘʤʝ ʥʘʚʝʩʢʠ, ʘ ʰʪʦʢ ʩʚʷʟʘʥ ʩ ʨʳʯʘʛʦʤ. ʂ ʥʝʤʫ ʧʨʠʩʦʝʜʠʥʝʥʳ 

ʪʷʛʠ ʩ ʧʨʫʞʠʥʘʤʠ ʤʝʭʘʥʠʟʤʘ, ʚʪʦʨʦʡ ʢʦʥʝʮ ʢʦʪʦʨʦʛʦ ʢʨʝʧʷʪ ʢ ʢʨʦʥʰʪʝʡʥʫ ʨʝʞʫʱʝʛʦ ʘʧʧʘʨʘʪʘ. 

ʐʘʨʥʠʨʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʟʚʝʥʴʝʚ ʤʝʭʘʥʠʟʤʘ ʫʨʘʚʥʦʚʝʰʠʚʘʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʚʦʙʦʜʥʳʡ ʧʦʚʦʨʦʪ 

ʨʝʞʫʱʝʛʦ ʘʧʧʘʨʘʪʘ ʚ ʮʘʧʬʘʭ ʧʦʜʨʘʤʥʠʢʘ. ɺ ʪʨʘʥʩʧʦʨʪʥʦʤ ʧʦʣʦʞʝʥʠʠ ʜʣʷ ʧʝʨʝʝʟʜʦʚ ʨʝʞʫʱʠʡ ʘʧʧʘʨʘʪ 

ʬʠʢʩʠʨʫʝʪʩʷ ʪʷʛʦʡ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʨʘʙʦʪʳ ʢʦʩʠʣʢʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ. ʉʪʝʙʣʠ ʩʨʝʟʘʶʪʩʷ ʧʣʘ-

ʩʪʠʥʯʘʪʳʤʠ ʥʦʞʘʤʠ, ʰʘʨʥʠʨʥʦ ʟʘʢʨʝʧʣʝʥʥʳʤʠ ʥʘ ʨʦʪʦʨʘʭ, ʢʦʪʦʨʳʝ ʚʨʘʱʘʶʪʩʷ ʥʘʚʩʪʨʝʯʫ ʜʨʫʛ ʜʨʫʛʫ 

ʩʦ ʩʢʦʨʦʩʪʴʶ 65 ʤ/ʩ. ʅʦʞʠ ʩʨʝʟʘʶʪ ʪʨʘʚʫ ʧʦ ʧʨʠʥʮʠʧʫ ʙʝʟʦʧʦʨʥʦʛʦ ʨʝʟʘʥʠʷ, ʧʦʜʭʚʘʪʳʚʘʶʪ ʝʝ ʠ ʚʳʥʦ-

ʩʷʪ ʠʟ ʟʦʥʳ ʨʝʟʘʥʠʷ, ʧʝʨʝʤʝʱʘʷ ʥʘʜ ʙʨʫʩʦʤ. ʊʨʘʝʢʪʦʨʠʠ ʥʦʞʝʡ ʩʦʩʝʜʥʠʭ ʨʦʪʦʨʦʚ ʧʝʨʝʩʝʢʘʶʪʩʷ, ʙʣʘ-

ʛʦʜʘʨʷ ʯʝʤʫ ʩʨʝʟ ʧʨʦʠʩʭʦʜʠʪ ʙʝʟ ʦʛʨʝʭʦʚ [3-4]. 
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ʉʢʦʰʝʥʥʘʷ ʤʘʩʩʘ ʧʦʣʝʚʳʤ ʜʝʣʠʪʝʣʝʤ ʫʢʣʘʜʳʚʘʝʪʩʷ ʚ ʧʨʦʢʦʩ ʠ ʦʩʚʦʙʦʞʜʘʝʪ ʤʝʩʪʦ ʜʣʷ ʧʨʦʭʦʞ-

ʜʝʥʠʷ ʢʦʣʝʩ ʪʨʘʢʪʦʨʘ ʧʨʠ ʩʣʝʜʫʶʱʝʤ ʧʨʦʝʟʜʝ. 
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ʠʪʘʪʝʣʴʥʦʩʪʴ ʪʨʘʚʷʥʠʩʪʳʭ ʢʦʨʤʦʚ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʧʨʘʚʠʣʴʥʦʛʦ ʚʳʙʦʨʘ ʩʨʦʢʦʚ ʫʙʦʨʢʠ 

ʪʨʘʚ. ʈʘʩʪʝʥʠʷ ʩʢʘʰʠʚʘʶʪ ʥʘ ʩʝʥʦ ʚ ʬʘʟʝ, ʧʨʠ ʢʦʪʦʨʦʡ ʧʦʣʫʯʘʶʪ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʢʦʨʤʘ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʡʦʥʦʚ ʩʪʨʘʥʳ ʤʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ ʥʫʞʥʦ ʫʙʠʨʘʪʴ ʥʘ ʩʝʥʦ ʚ 

ʬʘʟʝ ʙʫʪʦʥʠʟʘʮʠʠ ʙʦʙʦʚʳʭ ʠ ʢʦʣʦʰʝʥʠʷ ʟʣʘʢʦʚʳʭ. ʇʨʠ ʚʳʙʦʨʝ ʩʨʦʢʦʚ ʩʢʘʰʠʚʘʥʠʷ ʩʤʝʰʘʥʥʳʭ ʝʩʪʝʩʪ-

ʇ 
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ʚʝʥʥʳʭ ʪʨʘʚʦʩʪʦʝʚ ʦʨʠʝʥʪʠʨʫʶʪʩʷ ʥʘ ʦʩʥʦʚʥʫʶ ʤʘʩʩʫ ʪʨʘʚ, ʧʨʠʯʝʤ ʠʩʭʦʜʷ ʠʟ ʪʦʛʦ, ʯʪʦ ʣʫʯʰʝ ʥʘʯʘʪʴ 

ʫʙʦʨʢʫ ʨʘʥʴʰʝ, ʯʝʤ ʦʧʦʟʜʘʪʴ ʩ ʥʝʡ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʫʙʦʨʢʠ ʪʨʘʚ ʚ ʥʘʰʝʡ ʟʦʥʝ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳ-

ʰʘʪʴ 15 ʜʥʝʡ. ɺʳʙʦʨ ʩʢʘʰʠʚʘʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʝʣʘʶʪ ʠʩʭʦʜʷ ʠʟ ʫʩʣʦʚʠʡ ʠ ʮʝʣʝʡ ʧʨʠʤʝʥʝʥʠʷ.  

ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʝʛʤʝʥʪʥʦʡ ʢʦʩʠʣʢʠ ʷʚʣʷʶʪʩʷ: 

1. ʇʨʦʩʪʦʪʘ ʵʢʩʧʣʫʘʪʘʮʠʠ (ʩʦʟʜʘʝʪʩʷ ʟʘ ʩʯʝʪ ʣʝʛʢʦʜʦʩʪʫʧʥʦʩʪʠ ʩʤʝʥʥʦʛʦ ʦʩʥʘʱʝʥʠʷ, ʩʦʩʪʘʚ-

ʣʷʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ ʢʦʩʠʣʢʠ)  

2. ʆʪʩʫʪʩʪʚʠʝ ʛʠʜʨʦʮʠʣʠʥʜʨʦʚ (ʙʣʘʛʦʜʘʨʷ ʵʪʦʤʫ, ʤʘʰʠʥʘ ʦʙʣʘʜʘʝʪ ʥʝ ʩʣʦʞʥʳʤʠ ʢʦʥʩʪʨʫʢʪʠʚ-

ʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʧʨʦʩʪʦʪʫ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ)  

3. ʅʝʙʦʣʴʰʦʡ ʚʝʩ (ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʘʛʨʝʛʘʪʠʨʦʚʘʪʴ ʢʦʩʠʣʢʠ ʥʘʚʝʩʥʳʝ ʩʝʛʤʝʥʪʥʳʝ ʪʨʘʢʪʦʨʘʤʠ 

ʨʘʟʥʳʭ ʤʦʜʝʣʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʊ-25, ʊ-40, ʄʊɿ-80) 

4. ʕʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ (ʦʙʣʘʜʘʝʪ ʥʝʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʧʦʛʣʘʱʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʯʪʦ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʩʥʠʞʘʝʪ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ)  

5. ʋʜʦʙʩʪʚʦ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ 

6. ʅʝʧʨʠʭʦʪʣʠʚʦʩʪʴ ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʩʝʨʚʠʩʝ, ʥʝ ʙʦʣʴʰʘʷ ʩʪʦʠʤʦʩʪʴ ʟʘʧʘʩʥʳʭ ʢʦʤʧʣʝʢʪʫʶʱʠʭ, 

ʨʝʤʦʥʪʦʧʨʠʛʦʜʥʦʩʪʴ 

7. ɼʦʣʛʠʡ ʧʝʨʠʦʜ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʢʘʧʠʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʘ [1 ʩ. 

193]. 

ʆʩʥʦʚʥʳʤʠ ʨʘʙʦʯʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʩʝʛʤʝʥʪʥʦʡ ʢʦʩʠʣʢʠ (ʨʠʩ.1) ʷʚʣʷʝʪʩʷ ʨʘʤʘ 1, ʢ ʢʦʪʦʨʦʡ ʧʨʠ-

ʢʨʝʧʣʝʥ 2 ï ʧʘʣʴʮʝʚʳʡ ʙʨʫʩ; 3 ï ʢʘʨʜʘʥʥʘʷ ʧʝʨʝʜʘʯʘ; 4 ï ʩʝʛʤʝʥʪ; 5 ïʧʘʣʝʮ; 6 ï ʧʣʘʩʪʠʥʘ; 7,8ï ʟʘʜʥʠʡ ʠ 

ʧʝʨʝʜʥʠʡ ʙʘʰʤʘʢ; 9 ï ʩʮʝʧʥʦʝ ʫʩʪʨʦʡʩʪʚʦ (ʬʘʨʢʦʧ); 10 ï ʰʢʠʚ; 11ï ʪʷʛʘ; 12 ï ʰʘʨʦʚʳʝ ʦʧʦʨʳ; 13 ï 

ʰʘʪʫʥ; 14 ï ʧʨʠʞʠʤʥʳʝ ʣʘʧʢʠ;15 ï ʢʨʳʣʦ ʠ ʦʛʨʘʥʠʯʠʪʝʣʴ. 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʩʝʛʤʝʥʪʥʦʡ ʥʘʚʝʩʥʦʡ ʢʦʩʠʣʢʠ 

 

ʉʝʛʤʝʥʪʥʦ-ʧʘʣʴʮʝʚʳʝ ʨʝʞʫʱʠʝ ʘʧʧʘʨʘʪʳ ʩʨʝʟʘʶʪ ʨʘʩʪʝʥʠʷ ʥʦʞʘʤʠ 16 (ʨʠʩ. 1.), ʜʚʠʞʫʱʠʤʠʩʷ 

ʚʦʟʚʨʘʪʥʦ-ʧʦʩʪʫʧʘʪʝʣʴʥʦ. ʈʝʞʫʱʘʷ ʧʘʨʘ ʪʘʢʠʭ ʘʧʧʘʨʘʪʦʚ ʷʚʣʷʝʪʩʷ ï ʩʝʛʤʝʥʪʳ 4 (ʨʠʩ. 1.) ʠ ʧʨʦʪʠʚʦʨʝ-

ʞʫʱʘʷ ʧʣʘʩʪʠʥʘ 6 (ʚʢʣʘʜʳʰ) ʧʘʣʴʮʘ 5. ʉʝʛʤʝʥʪʳ ʟʘʢʣʝʧʢʘʤʠ ʩʦʝʜʠʥʝʥʳ ʩʦ ʩʧʠʥʢʦʡ ʥʦʞʘ. ʇʨʦʪʠʚʦ-

ʨʝʞʫʱʠʝ ʧʣʘʩʪʠʥʳ ʟʘʢʨʝʧʣʷʶʪ ʥʘ ʧʘʣʴʮʘʭ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʨʪʳʚʘʶʪ ʙʦʣʪʘʤʠ ʢ ʧʘʣʴʮʝʚʦʤʫ ʙʨʫʩʫ 2. 

ʀʟʥʘʰʠʚʘʥʠʝ ʧʘʣʴʮʝʚʦʛʦ ʙʨʫʩʘ ʧʨʝʜʦʪʚʨʘʱʘʶʪ ʧʣʘʩʪʠʥʳ ʪʨʝʥʠʷ 6. ʇʝʨʝʤʝʱʝʥʠʝ ʥʦʞʘ ʚʚʝʨʭ ʚ ʚʝʨʪʠ-

ʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʦʛʨʘʥʠʯʠʚʘʶʪ ʧʨʠʞʠʤʥʳʝ ʣʘʧʢʠ 14. 

ʇʨʠ ʜʚʠʞʝʥʠʠ ʥʦʞʘ ʩʝʛʤʝʥʪʳ ʧʦʜʚʦʜʷʪ ʨʘʩʪʝʥʠʷ ʢ ʧʨʦʪʠʚʦʨʝʞʫʱʠʤ ʧʣʘʩʪʠʥʘʤ ʠ ʩʨʝʟʘʶʪ ʠʭ. ɺ 

ʤʦʤʝʥʪ ʩʨʝʟʘ ʩʪʝʙʣʠ ʦʧʠʨʘʶʪʩʷ ʥʘ ʧʨʦʪʠʚʦʨʝʞʫʱʠʝ ʧʣʘʩʪʠʥʳ ʠ ʩʨʝʟʘʶʪʩʷ. ʊʘʢʠʝ ʨʝʞʫʱʠʝ ʘʧʧʘʨʘʪʳ 

ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʘʧʧʘʨʘʪʘʤʠ ʧʦʜʧʦʨʥʦʛʦ ʩʨʝʟʘ. 

ʈʝʞʫʱʠʝ ʛʨʘʥʠ ʩʝʛʤʝʥʪʦʚ ʠ ʧʨʦʪʠʚʦʨʝʞʫʱʠʭ ʧʣʘʩʪʠʥ ʚʳʧʦʣʥʷʶʪ ʛʣʘʜʢʠʤʠ ʠʣʠ ʥʘʩʝʯʝʥʥʳʤʠ 

ʩʚʝʨʭʫ ʠʣʠ ʩʥʠʟʫ. ʆʧʪʠʤʘʣʴʥʳʡ ʫʛʦʣ ʟʘʪʦʯʢʠ 19ę, ʦʩʪʨʦʪʘ ʣʝʟʚʠʷ 25 ʤʢʤ. ɼʘʥʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʩʠʪʴ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʥʝʙʦʣʴʰʠʭ ʨʘʟʤʝʨʦʚ. ɹʣʘʛʦʜʘʨʷ ʩʧʝʮʠʘʣʴʥʦʡ ʟʘʢʘʣʢʝ ʠ ʦʩʦʙʦʤʫ 

ʩʧʦʩʦʙʫ ʟʘʪʦʯʢʠ, ʨʝʞʫʱʠʝ ʵʣʝʤʝʥʪʳ ʩʝʛʤʝʥʪʥʦ-ʥʘʚʝʩʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʦʙʝʩʧʝʯʠʚʘʶʪ ʵʬʬʝʢʪʠʚʥʳʡ ʠ 

ʜʣʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʅʘʩʝʯʢʠ ʨʝʞʫʱʠʭ ʛʨʘʥʝʡ ʩʝʛʤʝʥʪʦʚ ʧʨʝʜʦʪʚʨʘʱʘʶʪ ʚʳʩʢʘʣʴʟʳʚʘ-

ʥʠʝ ʨʘʩʪʝʥʠʡ ʧʨʠ ʧʦʜʚʦʜʝ ʠʭ ʩʝʛʤʝʥʪʦʤ ʢ ʧʨʦʪʠʚʦʨʝʞʫʱʝʡ ʧʣʘʩʪʠʥʝ ʠ ʧʨʠ ʟʘʱʝʤʣʝʥʠʠ ʚ ʨʝʞʫʱʝʡ 

ʧʘʨʝ. ʐʘʛ ʥʘʩʝʯʢʠ ʜʝʣʘʶʪ ʚ 2 ï 3 ʨʘʟʘ ʤʝʥʴʰʝ ʜʠʘʤʝʪʨʘ ʩʨʝʟʘʝʤʦʛʦ ʩʪʝʙʣʷ. 

ʉʝʛʤʝʥʪʳ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʩ ʟʘʟʦʨʦʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʪʠʚʦʨʝʞʫʱʝʡ ʧʣʘʩʪʠʥʳ. ɿʘʟʦʨ ʚ ʨʝʞʫʱʝʡ 

ʧʘʨʝ ʚʣʠʷʝʪ ʥʘ ʢʘʯʝʩʪʚʦ ʩʨʝʟʘ, ʠʟʥʦʩ ʣʝʟʚʠʷ, ʘ ʪʘʢʞʝ ʥʘ ʟʘʪʨʘʪʳ ʵʥʝʨʛʠʠ ʧʨʠ ʩʢʘʰʠʚʘʥʠʠ ʪʨʘʚ. ʇʨʠ 

ʤʝʥʴʰʝʤ ʟʘʟʦʨʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠʟʛʠʙʫ ʩʪʝʙʣʝʡ, ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʙʳʪʴ ʙʦʣʴʰʝ ʩʦʧʨʦ-
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ʪʠʚʣʝʥʠʷ ʩʨʝʟʘ, ʠʥʘʯʝ ʩʪʝʙʝʣʴ ʥʝ ʩʨʝʞʝʪʩʷ, ʘ ʠʟʦʛʥʝʪʩʷ. ʈʝʢʦʤʝʥʜʫʝʤʳʡ ʟʘʟʦʨ ʫ ʤʝʥʴʰʝʛʦ ʦʩʥʦʚʘʥʠʷ 

ʩʝʛʤʝʥʪʘ 0,3 ʤʤ, ʫ ʙʦʣʴʰʝʛʦ ï ʜʦ 1 ʤʤ. 

ʂʦʥʩʪʨʫʢʪʠʚʥʫʶ ʜʣʠʥʫ ʦʜʥʦʛʦ ʧʘʣʴʮʝʚʦʛʦ ʙʨʫʩʘ (ʰʠʨʠʥʫ ʟʘʭʚʘʪʘ ʦʜʥʦʙʨʫʩʥʦʡ ʢʦʩʠʣʢʠ) ʜʣʷ 

ʪʨʘʢʪʦʨʥʳʭ ʢʦʩʠʣʦʢ ʧʨʠʥʠʤʘʶʪ ʨʘʚʥʦʡ 2,1 ʤ, ʜʣʷ ʤʘʣʦʛʘʙʘʨʠʪʥʳʭ ʪʨʘʢʪʦʨʦʚ ï 1,4 ï 1,6 ʤ, ʘ ʧʨʠ ʢʦʥ-

ʥʦʡ ʪʷʛʝ 1,1ï 4 ʤ. 

ɼʚʠʞʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʧʘʨʘʣʣʝʣʴʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʩ ʟʝʤʣʷʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʧʦʚʪʦʨʷʷ 

ʣʘʥʜʰʘʬʪʥʳʡ ʨʝʣʴʝʬ. 

ʂʦʩʠʣʢʘ ʩʝʛʤʝʥʪʥʘʷ ʥʘʚʝʩʥʘʷ - ʦʧʪʠʤʘʣʴʥʳʡ ʚʳʙʦʨ ʜʣʷ ʪʝʭ ʩʣʫʯʘʝʚ, ʢʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʦ-

ʜʠʪʴ ʩʢʦʩ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʙʫʛʨʘʭ ʠ ʩʢʣʦʥʘʤ, ʘ ʪʘʢʞʝ ʚ ʨʘʚʥʠʥʥʦʡ ʤʝʩʪʥʦʩʪʠ. ɽʩʣʠ ʩʨʘʚʥʠʚʘʪʴ ʩ ʨʦ-

ʪʦʨʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ, ʪʦ ʢʦʩʠʣʢʘ ʩʝʛʤʝʥʪʥʘʷ ʥʘʚʝʩʥʘʷ ʥʝʤʥʦʛʦ ʩʣʦʞʥʝʝ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʦʙʩʣʫʞʠ-

ʚʘʥʠʠ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʢʦʩʠʣʢʠ ʩʝʛʤʝʥʪʥʦʛʦ ʪʠʧʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʨʦʪʦʨʥʳʤ ʫʩʪʨʦʡʩʪʚʘʤ: 

1. ʉʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʤʝʭʘʥʠʟʤʦʚ ʜʝʡʩʪʚʠʷ ʵʣʝʤʝʥʪʦʚ ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, (ʩʥʠʞʘʝʪ ʚʠʙ-

ʨʘʮʠʦʥʥʳʡ ʤʦʤʝʥʪ ʧʨʠ ʨʘʙʦʪʝ ʢʦʩʠʣʢʠ). 

2. ɹʣʘʛʦʜʘʨʷ ʧʨʝʜʫʩʤʦʪʨʝʥʥʦʤʫ ʫʢʣʦʥʫ ʨʝʞʫʱʝʛʦ ʤʝʭʘʥʠʟʤʘ, ʝʶ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʢʦʩ 

ʪʨʘʚʷʥʳʭ ʧʦʢʨʦʚʦʚ ʥʘ ʟʝʤʣʷʥʳʭ ʫʯʘʩʪʢʘʭ ʩ ʥʝʨʦʚʥʳʤ ʨʝʣʴʝʬʦʤ.  

3. ʈʝʞʫʱʠʝ ʢʦʤʧʦʥʝʥʪʳ ʥʘʚʝʩʥʦʡ ʩʝʛʤʝʥʪʥʦʡ ʢʦʩʠʣʢʠ ʜʝʡʩʪʚʫʶʪ ʚ ʧʘʨʘʣʣʝʣʴʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ 

ʢ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʫʯʘʩʪʢʘ, ʢʦʧʠʨʫʷ ʣʘʥʜʰʘʬʪʥʳʡ ʨʝʣʴʝʬ ʤʝʩʪʥʦʛʦ. 

4. ɹʣʘʛʦʜʘʨʷ ʫʜʦʙʥʦʤʫ ʨʘʟʤʝʱʝʥʠʶ ʢʦʩʠʣʢʠ, ʥʝ ʩʦʟʜʘʝʪʩʷ ʚʜʘʚʣʠʚʘʥʠʝ ʚ ʟʝʤʣʶ ʩʢʦʰʝʥʥʳʭ ʨʘʩ-

ʪʝʥʠʡ [2-3 ʩ. 80]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʝʛʤʝʥʪʥʘʷ ʢʦʩʠʣʢʘ ʥʘʚʝʩʥʘʷ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʢʦʩʴʙʳ ʨʘʟʥʦʪʨʘʚʴʷ, ʚʳʢʘʰʠ-

ʚʘʥʠʷ ʜʠʢʠʭ ʧʦʨʦʩʣʝʡ ʜʦ 1 ʩʤ ʚ ʜʠʘʤʝʪʨʝ, ʛʫʩʪʦʡ ʪʨʘʚʳ ʩ ʮʝʣʴʶ ʟʘʛʦʪʦʚʢʠ ʪʨʘʚʳ ʢʦʨʤʘ ʠʣʠ ʙʣʘʛʦʫʩʪ-

ʨʦʡʩʪʚʘ ʧʨʠʫʩʘʜʝʙʥʦʛʦ ʫʯʘʩʪʢʘ. ɽʝ ʜʦʚʦʣʴʥʦ ʧʨʦʩʪʘʷ, ʥʘʜʝʞʥʘʷ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ, ʧʦ-

ʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʤʦʥʪʠʨʦʚʘʪʴ ʢʦʩʠʣʢʫ ʢ ʪʨʘʢʪʦʨʫ ʠ, ʯʝʪʢʦ ʜʝʡʩʪʚʦʚʘʪʴ, ʙʝʟ ʥʝʧʨʝʜʚʠʜʝʥʥʳʭ ʩʙʦʝʚ. 

ʉʤʝʥʥʳʝ ʩʝʛʤʝʥʪʳ ʢʦʩʠʣʢʠ ʣʝʛʢʦ ʟʘʪʘʯʠʚʘʶʪʩʷ, ʘ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘʤʝʥʷʶʪʩʷ. ɺʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ 

ʜʘʥʥʦʡ ʪʝʭʥʠʢʠ ʚʧʦʣʥʝ ʦʢʫʧʘʝʪʩʷ ʟʘ ʩʯʝʪ ʢʘʯʝʩʪʚʘ ʚʳʢʦʰʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʩʧʦʩʦʙʥʦʩʪʴʶ ʦʪʜʝʣʴ-

ʥʳʭ (ʩʤʝʥʥʳʭ ʜʝʪʘʣʝʡ) ʦʙʦʨʫʜʦʚʘʥʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ 

ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘʤʝʥʳ. 
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ʬʨʘʢʪʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɺ ʨʘʤʢʘʭ ʬʨʘʢʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʦ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʫʚʝʣʠʯʝʥʠʷ 

ʧʣʦʪʥʦʩʪʠ ʩʝʪʢʠ ʤʘʢʨʦʤʦʣʝʢʫʣʷʨʥʳʭ ʟʘʮʝʧʣʝʥʠʡ ʧʦ ʤʝʨʝ ʩʥʠʞʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʛʠʙʢʦʩʪʠ ʮʝʧʠ. 

ʇʦʢʘʟʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʯʝʪʘ ʧʦʤʠʤʦ ʧʘʨʘʤʝʪʨʦʚ ʣʦʢʘʣʴʥʦʛʦ ʧʦʨʷʜʢʘ ʝʱʝ ʠ ʬʨʘʢʪʘʣʴʥʳʭ ʨʘʟʤʝʨʥʦ-

ʩʪʝʡ ʩʪʨʫʢʪʫʨʳ ʧʦʣʠʤʝʨʦʚ. 

http://promplace.ru/kosilka-segmentnaya-dlya-motobloka-828.htm
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʣʝʢʫʣʷʨʥʘʷ ʧʦʜʚʠʞʥʦʩʪʴ, ʬʨʘʢʪʘʣʴʥʘʷ ʨʘʟʤʝʨʥʦʩʪʴ, ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʦ-

ʪʝʨʠ, ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʛʠʙʢʦʩʪʴ, ʪʦʧʦʣʦʛʠʯʝʩʢʘʷ ʨʘʟʤʝʨʥʦʩʪʴ, ʧʨʝʜʝʣʴʥʘʷ ʩʪʝʧʝʥʴ ʚʳʪʷʞʢʠ, ʢʣʘʩʪʝʨʥʘʷ 

ʤʦʜʝʣʴ. 
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ʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʦʧʨʦʩʦʤ ʤʦʣʝʢʫʣʷʨʥʦʡ ʧʦʜʚʠʞʥʦʩʪʠ ʚ ʧʦʣʠʤʝʨ-

ʥʳʭ ʤʘʪʝʨʠʘʣʘʭ ʫʜʝʣʷʣʦʩʴ ʤʥʦʛʦ ʚʥʠʤʘʥʠʷ [1-3]. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʧʦʣʠʤʝʨʥʳʝ ʤʘʪʝ-

ʨʠʘʣʳ ʚ ʪʚʸʨʜʦʤ ʩʦʩʪʦʷʥʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʝʨʘʚʥʦʚʝʩʥʳʝ ʩʠʩʪʝʤʳ ʠ ʠʭ ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʨʦʪʝʢʘʶʱʠʤʠ ʚ ʥʠʭ ʧʨʦʮʝʩʩʘʤʠ ʤʦʣʝʢʫʣʷʨʥʦʡ ʨʝʣʘʢʩʘʮʠʠ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʟʘʚʠʩʷʪ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʪʨʦʝʥʠʷ ʤʦʣʝʢʫʣʷʨʥʳʭ ʮʝʧʝʡ ʠ ʠʭ ʩʪʨʫʢʪʫʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. ʂʘʢ ʧʦʢʘʟʘʣʠ 

ʘʚʪʦʨʳ [4], ʟʘ ʢʘʞʜʳʤ ʥʘʙʣʶʜʘʝʤʳʤ ʧʨʦʮʝʩʩʦʤ ʨʝʣʘʢʩʘʮʠʠ ʠʟʤʝʨʷʝʤʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʩʪʝʤʳ ʩʪʦ-

ʷʪ ʧʨʦʮʝʩʩʳ ʦʧʨʝʜʝʣʸʥʥʦʡ ʧʝʨʝʩʪʨʦʡʢʠ ʝʸ ʩʪʨʫʢʪʫʨʳ, ʢʦʪʦʨʳʝ ʜʘʣʝʢʦ ʥʝ ʚʩʝʛʜʘ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ 

ʧʨʷʤʳʤʠ ʤʝʪʦʜʘʤʠ. ʊʘʢ ʧʦʣʘʛʘʶʪ, ʯʪʦ ʙʳʩʪʨʳʝ ʨʝʣʘʢʩʘʮʠʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦʜʚʠʞʥʦʩʪʴʶ ʩʚʦʙʦʜʥʳʭ 

ʮʝʧʝʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʤʝʞʜʫ ʧʣʦʪʥʦ ʫʧʘʢʦʚʘʥʥʳʤʠ ʦʙʣʘʩʪʷʤʠ, ʢʦʪʦʨʳʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʷʚʣʷʶʪʩʷ ʫʟ-

ʣʘʤʠ ʩʝʪʢʠ ʬʠʟʠʯʝʩʢʠʭ ʟʘʮʝʧʣʝʥʠʡ ʤʘʢʨʦʤʦʣʝʢʫʣ. ʊʘʢʘʷ ʪʨʘʢʪʦʚʢʘ ʧʦʣʥʦʩʪʴʶ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʦʩʥʦʚ-

ʥʳʤʠ ʧʦʣʦʞʝʥʠʷʤʠ ʢʣʘʩʪʝʨʥʦʡ ʤʦʜʝʣʠ ʩʪʨʫʢʪʫʨʳ ʘʤʦʨʬʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʣʠʤʝʨʦʚ [5], ʩ ʧʦʤʦʱʴʶ 

ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʧʠʩʘʪʴ ʵʣʝʤʝʥʪʳ ʩʪʨʫʢʪʫʨʳ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʝʱʸ ʦʜʠʥ ʚʘʞʥʳʡ ʘʩʧʝʢʪ. ʇʨʠʚʝʜʸʥʥʘʷ ʪʨʘʢʪʦʚʢʘ ʩʪʨʫʢʪʫʨʳ ʘʤʦʨʬʥʳʭ ʧʦʣʠ-

ʤʝʨʦʚ ʦʪʥʦʩʠʪʩʷ ʢ ʵʣʘʩʪʦʤʝʨʘʤ [3]. ʇʝʨʝʥʦʩ ʵʪʠʭ ʧʦʥʷʪʠʡ ʥʘ ʘʤʦʨʬʥʳʝ ʩʪʝʢʣʦʦʙʨʘʟʥʳʝ ʧʦʣʠʤʝʨʳ 

ʦʟʥʘʯʘʝʪ çʟʘʤʦʨʘʞʠʚʘʥʠʝè ʧʣʦʪʥʦ ʫʧʘʢʦʚʘʥʥʳʭ ʦʙʣʘʩʪʝʡ, ʪ.ʝ. ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʠʭ ʚʨʝʤʝʥʠ ʞʠʟʥʠ. 

ʇʨʠ ʵʪʦʤ ʬʨʘʢʪʘʣʴʥʳʝ ʬʦʨʤʳ ʤʘʢʨʦʤʦʣʝʢʫʣ (ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʘʢʨʦʤʦʣʝʢʫʣʷʨʥʳʝ ʢʣʫʙʢʠ), ʩʬʦʨʤʠ-

ʨʦʚʘʥʥʳʝ ʚ ʭʦʜʝ ʥʝʨʘʚʥʦʚʝʩʥʳʭ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʩʦʭʨʘʥʷʶʪʩʷ (çʟʘʤʦʨʘʞʠʚʘʶʪʩʷè) ʚ 

ʧʦʣʠʤʝʨʘʭ. ʕʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʚ ʩʪʝʢʣʦʦʙʨʘʟʥʦʤ ʩʦʩʪʦʷʥʠʠ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ 

ʤʦʣʝʢʫʣʷʨʥʫʶ ʧʦʜʚʠʞʥʦʩʪʴ, ʷʚʣʷʝʪʩʷ ʧʦʜʚʠʞʥʦʩʪʴ ʫʯʘʩʪʢʦʚ ʮʝʧʝʡ ʤʝʞʜʫ ʪʦʯʢʘʤʠ ʠʭ ʬʠʢʩʘʮʠʠ [6]. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʧʠʩʘʥʠʝ ʤʦʣʝʢʫʣʷʨʥʦʡ ʧʦʜʚʠʞʥʦʩʪʠ ʤʘʢʨʦʤʦʣʝʢʫʣ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʠʭ ʬʨʘʢʪʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ɺ ʢʘʯʝʩʪʚʝ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦ ʫʨʦʚʝʥʴ ʤʦʣʝʢʫʣʷʨʥʦʡ ʧʦʜʚʠʞʥʦʩʪʠ, 

ʚʳʙʨʘʥʘ ʬʨʘʢʪʘʣʴʥʘʷ ʨʘʟʤʝʨʥʦʩʪʴ D ʧʦ ʧʦʩʣʝʜʫʶʱʠʤ ʧʨʠʯʠʥʘʤ. ɺʦ-ʧʝʨʚʳʭ, ʫʯʘʩʪʦʢ ʮʝʧʠ ʤʝʞʜʫ ʪʦʯ-

ʢʘʤʠ ʝʛʦ ʬʠʢʩʘʮʠʠ ʦʙʣʘʜʘʝʪ ʩʚʦʡʩʪʚʦʤ ʩʘʤʦʧʦʜʦʙʠʷ ʠ ʠʤʝʝʪ ʬʨʘʢʪʘʣʴʥʫʶ ʨʘʟʤʝʨʥʦʩʪʴ, ʦʪʣʠʯʘʶ-

ʱʫʶʩʷ ʦʪ ʝʛʦ ʪʦʧʦʣʦʛʠʯʝʩʢʦʡ ʨʘʟʤʝʨʥʦʩʪʠ, ʪ.ʝ. ʷʚʣʷʝʪʩʷ ʬʨʘʢʪʘʣʦʤ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ [7]. ɺʦ-ʚʪʦʨʳʭ, 

ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʯʪʦ ʚʝʣʠʯʠʥʘ D ʩ ʠʥʪʝʨʚʘʣʦʤ ʚʘʨʠʘʮʠʠ ʚ 1 ᾽ D Ò 2 ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʠʤʝʥʥʦ ʤʦʣʝʢʫʣʷʨ-

ʥʫʶ ʧʦʜʚʠʞʥʦʩʪʴ ʫʯʘʩʪʢʘ ʮʝʧʠ ʚ ʨʳʭʣʦʫʧʘʢʦʚʘʥʥʳʭ ʦʙʣʘʩʪʷʭ [3]. ʋʩʣʦʚʠʝ D = 1 ʦʟʥʘʯʘʝʪ ʚʳʪʷʞʢʫ 

ʵʪʦʛʦ ʫʯʘʩʪʢʘ ʮʝʧʠ, ʧʦʪʝʨʶ ʩʚʦʡʩʪʚ ʬʨʘʢʪʘʣʴʥʦʩʪʠ ʠ ʧʦʜʚʠʞʥʦʩʪʠ. ɺ ʨʘʤʢʘʭ ʨʝʣʘʢʩʘʮʠʦʥʥʦʡ ʩʧʝʢ-

ʪʨʦʩʢʦʧʠʠ ʵʪʦ ʦʟʥʘʯʘʝʪ tgŭ = 0, ʛʜʝ tgŭ - ʪʘʥʛʝʥʩ ʫʛʣʘ ʤʝʭʘʥʠʯʝʩʢʠʭ (ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʭ) ʧʦʪʝʨʴ. ʋʩʣʦ-

ʚʠʝ D = 2 ʦʟʥʘʯʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʫʶ ʧʦʜʚʠʞʥʦʩʪʴ ʫʯʘʩʪʢʘ ʮʝʧʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʢʘʫʯʫʢʦʧʦ-

ʜʦʙʥʦʤʫ ʩʦʩʪʦʷʥʠʶ ʧʦʣʠʤʝʨʘ, ʪ.ʝ. ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʝʣʠʯʠʥʦʡ tgŭ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʩʪʝʢ-

ʣʦʚʘʥʠʷ ʊʩ [8].  
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ʀʩʩʣʝʜʦʚʘʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ tgŭ ʦʪ ʬʨʘʢʪʘʣʴʥʦʡ ʨʘʟʤʝʨʥʦʩʪʠ D ʫʯʘʩʪʢʘ 

ʤʘʢʨʦʤʦʣʝʢʫʣʳ ʤʝʞʜʫ ʟʘʮʝʧʣʝʥʷʤʠ ʜʣʷ ʨʷʜʘ ʩʦʧʦʣʠʵʬʠʨʩʫʣʴʬʦʥʬʦʨʤʘʣʝʡ ʧʨʠ ʯʘʩʪʦʪʝ ʠʟʤʝʨʝʥʠʡ 1 

ʢɻʮ [57] ʧʦʢʘʟʘʣʠ, ʯʪʦ ʵʪʘ ʟʘʚʠʩʠʤʦʩʪʴ ʠʤʝʝʪ ʯʸʪʢʦ ʦʧʨʝʜʝʣʸʥʥʳʝ ʧʨʝʜʝʣʳ. ɼʣʷ D = 1 ʦʥʘ ʵʢʩʪʨʘʧʦʣʠ-

ʨʫʝʪʩʷ ʢ tgŭ = 0. ʇʨʠ D = 2 ʚʝʣʠʯʠʥʘ tgŭ ʧʨʠʤʝʨʥʦ ʨʘʚʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʚʝʣʠʯʠʥʝ ʧʨʠ ʊʩ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ ʧʦʣʫʯʝʥʥʳʝ ʣʠʥʝʡʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ (ʨʠʩ. 1) ʩ ʫʢʘʟʘʥʥʳʤʠ ʧʨʝʜʝʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ tgŭ ʤʦʛʫʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʬʨʘʢʪʘʣʴʥʦʡ ʨʘʟʤʝʨʥʦʩʪʠ [8]. 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ɿʘʚʠʩʠʤʦʩʪʴ ʪʘʥʛʝʥʩʘ ʫʛʣʘ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʪʝʨʴ tgd ʦʪ ʬʨʘʢʪʘʣʴʥʦʡ ʨʘʟʤʝʨʥʦʩʪʠ D 

ʫʯʘʩʪʢʘ ʤʘʢʨʦʤʦʣʝʢʫʣʳ ʤʝʞʜʫ ʟʘʮʝʧʣʝʥʠʷʤʠ ʜʣʷ ʩʦʧʦʣʠʵʬʠʨʩʫʣʴʬʦʥʬʦʨʤʘʣʝʡ ʩ ʩʦʜʝʨʞʘʥʠʝʤ  

ʙʣʦʢʦʚ ʬʦʨʤʘʣʷ: 0 (1), 5 (2), 10 (3), 30 (4), 50 (5) ʠ 70 (6) ʤʦʣ.%. ʏʘʩʪʦʪʘ ʠʟʤʝʨʝʥʠʡ ï 1ʢɻʮ  

 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʨʘʢʪʘʣʴʥʳʝ ʨʘʟʤʝʨʥʦʩʪʠ D ʜʣʷ ʨʝʰʝʥʠʝ ʨʷʜʘ 

ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ. 

ʇʨʝʜʝʣʴʥʘʷ ʩʪʝʧʝʥʴ ʚʳʪʷʞʢʠ ɚʧʨ ʧʨʠ ʨʘʩʪʷʞʝʥʠʠ ʧʦʣʠʤʝʨʦʚ ʚ ʨʘʤʢʘʭ ʪʝʦʨʠʠ ʢʘʫʯʫʢʦʚʦʡ ʚʳʩʦ-

ʢʦʵʣʘʩʪʠʯʥʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʦʨʤʫʣʦʡ [9]:  

 
1/2

ʧʨ ʩʪnl = , 
(1) 

 

ʛʜʝ     nʩʪ ï ʯʠʩʣʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʩʝʛʤʝʥʪʦʚ ʤʝʞʜʫ ʫʟʣʘʤʠ ʟʘʮʝʧʣʝʥʠʡ. 

 

ʕʪʦ ʫʨʘʚʥʝʥʠʝ ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʨʠʤʝʥʷʣʦʩʴ ʠ ʢ ʩʪʝʢʣʦʦʙʨʘʟʥʳʤ ʧʦʣʠʤʝʨʘʤ. ɺ ʨʘʙʦʪʝ [10] ʧʦʣʫ-

ʯʝʥʦ ʩʣʝʜʫʶʱʝʝ ʬʨʘʢʪʘʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ: 

 
/4

ʧʨ ʩʪ

Dnl = . 
(2) 

 

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʫʨʘʚʥʝʥʠʷ (2), ʫʚʝʣʠʯʝʥʠʝ ʚʝʣʠʯʠʥʳ D ʧʨʠ nʩʪ =const ʧʨʠʚʦʜʠʪ ʢ ʨʦʩʪʫ ʜʝʬʦʨʤʠ-

ʨʫʝʤʦʩʪʠ ʧʦʣʠʤʝʨʦʚ. ʋʨʘʚʥʝʥʠʷ (1) ʠ (2) ʪʦʞʜʝʩʪʚʝʥʥʳ ʧʨʠ D = 2, ʪ.ʝ. ʚ ʩʣʫʯʘʝ ʢʘʫʯʫʢʦʚ. 

ɺʘʞʥʳʤ ʨʘʟʣʠʯʠʝʤ ʫʨʘʚʥʝʥʠʡ (1) ʠ (2) ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚ ʧʝʨʚʦʤ ʫʨʘʚʥʝʥʠʠ ɚʧʨ ʟʘʚʠʩʠʪ ʦʪ ʦʜʥʦ-

ʛʦ ʧʘʨʘʤʝʪʨʘ, ʯʪʦ ʪʠʧʠʯʥʦ ʜʣʷ ʨʘʚʥʦʚʝʩʥʳʭ ʝʚʢʣʠʜʦʚʳʭ ʦʙʲʝʢʪʦʚ, ʘ ʚʦ ʚʪʦʨʦʤ - ʦʪ ʜʚʫʭ, ʯʪʦ ʪʠʧʠʯʥʦ 

ʜʣʷ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠ ʥʝʨʘʚʥʦʚʝʩʥʳʭ ʬʨʘʢʪʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ. ʇʦʵʪʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʨʘʚʥʝʥʠʷ (1) 

ʜʣʷ ʧʦʩʣʝʜʥʠʭ ʦʙʲʝʢʪʦʚ ʥʝʢʦʨʨʝʢʪʥʦ. 

ɺ ʨʘʙʦʪʝ [11] ʧʦʣʫʯʝʥʦ ʩʦʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʛʠʙʢʦʩʪʴʶ ʮʝʧʠ, ʭʘʨʘʢʪʝʨʠʟʫʝʤʦʡ 

ʉÐ ʠ ʬʨʘʢʪʘʣʴʥʦʡ ʨʘʟʤʝʨʥʦʩʪʴʶ D: 

 
1

2D
C¤

= - . 
(3) 

      

ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʉÐ [5,12,13] ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʜʣʠʥʳ ʫʯʘʩʪʢʦʚ ʮʝʧʠ 

ʤʝʞʜʫ ʟʘʮʝʧʣʝʥʠʷʤʠ Lʟ. ʈʝʟʫʣʴʪʘʪʳ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʨʘʩʯʸʪʦʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʜʘʥ-

ʥʳʤ (ʪʘʙʣ.1) [29]. 
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ʊʘʙʣʠʮʘ 1ï  ɿʥʘʯʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʛʦ ʦʪʥʦʰʝʥʠʷ ʉ¤ ʠ ʜʣʠʥʳ ʫʯʘʩʪʢʘ ʮʝʧʠ Lʟ  

ʤʝʞʜʫ ʟʘʮʝʧʣʝʥʠʷʤʠ 

ʇʦʣʠʤʝʨ ʉ¤ 
Lʟ, ʥʤ 

ʵʢʩʧʝʨʠʤʝʥʪ ʨʘʩʯʝʪ 

ʇʦʣʠ-n-ʜʦʜʝʮʠʣʤʝʪʘʢʨʠʣʘʪ 13,4 226 208 

ʇʦʣʠ-n-ʦʢʪʠʣʤʝʪʘʢʨʠʣʘʪ 10 177 149 

ʇʦʣʠʩʪʠʨʦʣ 10 104 149 

ʇʦʣʠʚʠʥʠʣʘʮʝʪʘʪ 9,4 88 136 

ʇʦʣʠ-n-ʙʫʪʠʣʤʝʪʘʢʨʠʣʘʪ 9,1 130 131 

ʇʦʣʠʤʝʪʠʣʤʝʪʘʢʨʠʣʘʪ 8,6 97 92 

ʇʦʣʠʵʪʠʣʝʥ 6,8 56 88 

ʇʦʣʠʚʠʥʠʣʭʣʦʨʠʜ 6,7 31 87 

ʇʦʣʠʪʝʪʨʘʬʪʦʨʵʪʠʣʝʥ 6,3 41 80 

ʇʦʣʠʘʤʠʜ-6 5,3 46 61 

ʇʦʣʠʧʨʦʧʠʣʝʥʦʢʩʠʜ 5,1 60 58 

ʇʦʣʠʵʪʠʣʝʥʦʢʩʠʜ 4,2 45 43 

ʇʦʣʠʵʪʠʣʝʥʪʝʨʝʬʪʘʣʘʪ 4,2 21 36 

ʇʦʣʠʵʬʠʨʪʝʨʝʬʪʘʣʘʪ 3,3 28 30 

ʇʦʣʠʢʘʨʙʦʥʘʪ 2,4 29 17 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʘʤʢʘʭ ʬʨʘʢʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʦ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʫʚʝʣʠʯʝʥʠʷ ʧʣʦʪʥʦʩʪʠ 

ʩʝʪʢʠ ʤʘʢʨʦʤʦʣʝʢʫʣʷʨʥʳʭ ʟʘʮʝʧʣʝʥʠʡ ʧʦ ʤʝʨʝ ʩʥʠʞʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʛʠʙʢʦʩʪʠ ʮʝʧʠ. ʀʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʤʝʪʦʜʘ ʬʨʘʢʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʳ ʤʦʞʥʦ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʪʦʯʝʢ ʪʦʧʦʣʦʛʠʯʝʩʢʦʡ 

ʬʠʢʩʘʮʠʠ ʤʘʢʨʦʤʦʣʝʢʫʣ ʚ ʩʪʝʢʣʦʦʙʨʘʟʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʘʫʯʫʢʦʧʦʜʦʙʥʳʤ. 
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Annotation 

A method is proposed for calculating the forced oscillations of a complex rotor using the synthesis of 

kinetostatics methods and initial parameters, which allows taking into account all the features of a complex 

rotor. The proposed calculation method can be used in the practice of designing rotors of machines for me-

chanical soil treatment. 
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ʦʢʨʘʱʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʘʰʠʥ ʫʩʫʛʫʙʣʷʝʪʩʷ ʨʝʟʢʠʤ ʩʥʠʞʝʥʠʝʤ ʝʝ 

ʢʘʯʝʩʪʚʘ ʠ ʥʘʜʝʞʥʦʩʪʠ. ʆʩʪʘʝʪʩʷ ʥʘ ʥʠʟʢʦʤ ʫʨʦʚʥʝ ʥʘʜʝʞʥʦʩʪʴ ʢʘʢ ʩʣʦʞʥʳʭ ʤʘʰʠʥ (ʫʙʦ-

ʨʦʯʥʳʝ ʢʦʤʙʘʡʥʳ, ʬʨʝʟʳ), ʪʘʢ ʠ ʧʨʦʩʪʳʭ (ʧʣʫʛʠ, ʢʫʣʴʪʠʚʘʪʦʨʳ, ʛʨʘʙʣʠ).  

ʉʨʝʜʥʷʷ ʥʘʨʘʙʦʪʢʘ ʥʘ ʦʪʢʘʟ ʩʝʨʠʡʥʳʭ ʨʦʪʦʨʥʳʭ ʤʘʰʠʥ ʠ ʘʛʨʝʛʘʪʦʚ ʥʝ ʧʨʝʚʳʰʘʝʪ 10-20 ʯʘʩʦʚ, 

ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʪʨʝʙʫʝʤʦʛʦ ʫʨʦʚʥʷ ʙʝʟʦʪʢʘʟʥʦʩʪʠ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʫ ʟʘʨʫʙʝʞʥʳʭ 

ʤʘʰʠʥ ʠ ʘʛʨʝʛʘʪʦʚ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 70-100 ʯʘʩʦʚ.  

ɼʣʷ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʙʝʟʦʪʢʘʟʥʦʩʪʠ ʤʘʰʠʥ ʠ ʘʛʨʝʛʘʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʜʠʥʘ-

ʤʠʯʝʩʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʚʨʘʱʘʶʱʠʭʩʷ ʫʟʣʦʚ ʠ ʜʝʪʘʣʝʡ. ɼʠʥʘʤʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ ʦʪ ʚʨʘʱʘʶʱʠʭʩʷ ʫʟ-

ʣʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʘʶʪ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʦʧʦʨ ï ʚʘʣʦʚ ʠ, ʧʝʨʝʜʘʚʘʷʩʴ ʧʦ ʩʠʣʦʚʦʡ ʮʝʧʠ, ʩʧʦʩʦʙʩʪ-

ʚʫʶʪ ʨʘʟʨʫʰʝʥʠʶ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʫʟʣʦʚ ʩʦʝʜʠʥʝʥʠʷ, ʪʘʢʞʝ ʨʘʟʨʫʰʘʶʪʩʷ ʠ ʩʘʤʠ ʚʨʘʱʘʶʱʠʝʩʷ ʜʝʪʘʣʠ 

ʠ ʫʟʣʳ. 

ʐʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʜʣʷ ʦʮʝʥʢʠ ʜʠʥʘʤʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʥʘʰʣʠ ʤʝʪʦʜʳ, ʠʟʣʦʞʝʥʥʳʝ ʚ ʨʘ-

ʙʦʪʘʭ [1,2 ʠ ʜʨ.]. ʆʜʥʘʢʦ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʠʙʦ ʥʝ ʜʘʝʪ ʪʦʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚʩʣʝʜʩʪʚʠʝ ʜʦʧʫʩʢʘʝʤʳʭ 

ʫʧʨʦʱʝʥʠʡ (ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʘʣ ʧʦʩʪʦʷʥʥʦʡ ʞʝʩʪʢʦʩʪʠ, ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʧʦ ʜʣʠʥʝ 

ʤʘʩʩʘ ʚʘʣʘ ʠ ʜʨ.), ʣʠʙʦ ʧʨʠ ʨʘʩʯʝʪʝ, ʧʨʠʚʦʜʠʪ ʢ ʛʨʦʤʦʟʜʢʠʤ ʚʳʢʣʘʜʢʘʤ, ʘ ʜʣʷ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ 

ʚʦʚʩʝ ʦʪʩʫʪʩʪʚʫʶʪ ʨʘʩʯʝʪʥʳʝ ʬʦʨʤʫʣʳ. 

ʉ 
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ʅʠʞʝ ʧʨʠʚʝʜʝʥ ʤʝʪʦʜ ʜʣʷ ʨʘʩʯʝʪʘ ʚʳʥʫʞʜʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʩʣʦʞʥʦʛʦ ʨʦʪʦʨʘ ʩ ʧʦʤʦʱʴʶ ʩʠʥʪʝ-

ʟʘ ʤʝʪʦʜʦʚ ʢʠʥʝʪʦʩʪʘʪʠʢʠ ʠ ʥʘʯʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ [3], ʢʦʪʦʨʳʡ ʫʩʪʨʘʥʷʝʪ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʚʳʰʝ ʥʝ-

ʜʦʩʪʘʪʢʠ ʠ ʧʦʟʚʦʣʷʝʪ ʫʯʝʩʪʴ ʚʩʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʣʦʞʥʦʛʦ ʨʦʪʦʨʘ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʷʚʣʷʝʪʩʷ ʦʙʦʙʱʝʥʠʝʤ 

ʠʟʣʦʞʝʥʥʦʛʦ ʚ ʨʘʙʦʪʝ [3] ʠ ʧʦʟʚʦʣʷʝʪ ʣʝʛʢʦ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʨʘʩʯʝʪ ʚʳʥʫʞʜʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʠ 

ʢʨʠʪʠʯʝʩʢʠʭ ʩʢʦʨʦʩʪʝʡ ʚʨʘʱʝʥʠʷ ʩʣʦʞʥʳʭ ʨʦʪʦʨʦʚ ʥʘ ʕɺʄ. ɺ ʤʝʪʦʜʝ ʫʯʠʪʳʚʘʝʪʩʷ: ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ 

ʤʘʩʩʘ ʚʘʣʘ, ʧʝʨʝʤʝʥʥʘʷ ʞʝʩʪʢʦʩʪʴ, ʫʧʨʫʛʦʝ ʟʘʱʝʤʣʝʥʠʝ ʚ ʦʧʦʨʘʭ, ʤʘʩʩʘ ʥʘʩʘʞʝʥʥʳʭ ʜʠʩʢʦʚ, ʠʭ ʛʠʨʦ-

ʩʢʦʧʠʯʥʦʩʪʴ, ʵʢʩʮʝʥʪʨʠʯʥʦʩʪʴ ʧʦʩʘʜʢʠ ʜʠʩʢʦʚ, ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʝ ʚʥʝʰʥʠʝ ʥʘʛʨʫʟʢʠ. ʇʨʠʯʝʤ, ʢʘʞʜʳʡ 

ʧʝʨʝʭʦʜʥʳʡ ʫʯʘʩʪʦʢ ʟʘʛʨʫʞʘʝʪʩʷ ʦʜʥʦʪʠʧʥʦ (ʨʠʩ.1).  

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʈʘʩʯʝʪʥʘʷ ʩʭʝʤʘ ʩʣʦʞʥʦʛʦ ʨʦʪʦʨʘ 

 

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ ʫʧʨʫʛʦʡ ʣʠʥʠʠ i-ʛʦ ʫʯʘʩʪʢʘ ʚʨʘʱʘʶʱʝʛʦʩʷ ʨʦʪʦʨʘ, ʚ ʧʨʝʜʧʦʣʦ-

ʞʝʥʠʠ, ʯʪʦ ʤʘʩʩʘ ʨʦʪʦʨʘ ʥʘ ʜʘʥʥʦʤ ʫʯʘʩʪʢʝ ʧʦ ʜʣʠʥʝ ʨʘʩʧʨʝʜʝʣʝʥʘ ʨʘʚʥʦʤʝʨʥʦ, ʟʘʧʠʰʝʤ ʚ ʚʠʜʝ: 
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g-ʫʜʝʣʴʥʳʡ ʚʝʩ ʤʘʪʝʨʠʘʣʘ ʨʦʪʦʨʘ; iF ï ʧʣʦʱʘʜʴ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʫʯʘʩʪʢʘ ʨʦʪʦʨʘ; wï

ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ; gï ʫʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ; Eï ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ʤʘʪʝ-

ʨʠʘʣʘ ʨʦʪʦʨʘ; iJ ï ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʫʯʘʩʪʢʘ ʨʦʪʦʨʘ. 

  ʆʙʱʝʝ ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ (1) ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʚʠʜʝ: 

 

[ ] [ ] [ ] [ ])()()()()( iiiiiiiiiiiii axkVDaxkUCaxkTBaxkSAxu -+-+-+-= ,                 (2) 

 

iA , iB , iC  ʠ iD ï ʧʨʦʠʟʚʦʣʴʥʳʝ ʧʦʩʪʦʷʥʥʳʝ; 

 S, T ,U  ʠ Vï ʬʫʥʢʮʠʠ ɸ.ʅ. ʂʨʳʣʦʚʘ 

)cos (5,0)( yychyS += ;   )sin (5,0)( yyshyT += ; 

)cos (5,0)( yychyU -= ;  )sin (5,0)( yyshyV -= . 

 

ʌʫʥʢʮʠʠ S, T,U ʠ V ʦʙʣʘʜʘʶʪ ʩʣʝʜʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ: 

 

1)0( =S , 0)0()0()0( === VUT ,                                                                          (ʘ) 

  )()( ii yVyS =¡ ; )()( ii ySyT =¡ ; )()( ii yTyU =¡  ʠ )()( ii yUyV =¡ .                      (ʙ) 

 

ɼʠʬʬʝʨʝʥʮʠʨʫʷ ʫʨʘʚʥʝʥʠʝ (2) ʧʦ x ʩ ʫʯʝʪʦʤ ʩʚʦʡʩʪʚ (ʙ) ʧʦʣʫʯʠʤ ʧʨʦʠʟʚʦʜʥʳʝ ʯʝʨʝʟ ʧʝʨʚʦʦʙ-

ʨʘʟʥʳʝ ʬʫʥʢʮʠʠ ɸ. ʅ. ʂʨʳʣʦʚʘ.   

ʇʨʠ iax= , ʘʨʛʫʤʝʥʪʳ ʬʫʥʢʮʠʡ ʂʨʳʣʦʚʘ ʦʙʨʘʱʘʶʪʩʷ ʚ ʥʫʣʠ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʧʦʣʫʯʠʤ:  
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ɸʥʘʣʦʛʠʯʥʳʝ ʬʦʨʤʫʣʳ ʩʧʨʘʚʝʜʣʠʚʳ ʠ ʜʣʷ (i+1) ʫʯʘʩʪʢʘ ʨʦʪʦʨʘ:  
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ʇʨʦʠʟʚʦʣʴʥʳʝ ʧʦʩʪʦʷʥʥʳʝ ʣʶʙʦʛʦ ʫʯʘʩʪʢʘ ii DA   ....,  ʤʦʛʫʪ ʙʳʪʴ ʚʳʨʘʞʝʥʳ ʚ ʚʠʜʝ ʣʠʥʝʡʥʦʡ 

ʢʦʤʙʠʥʘʮʠʠ ʯʝʨʝʟ ʥʝʠʟʚʝʩʪʥʳʝ ʧʨʦʠʟʚʦʣʴʥʳʝ ʧʦʩʪʦʷʥʥʳʝ ʥʫʣʝʚʦʛʦ ʫʯʘʩʪʢʘ oA ʠ oB : 
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  .                                                       (5) 

 

ɸʥʘʣʦʛʠʯʥʦ ʜʣʷ ʫʯʘʩʪʢʘ i+1: 
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1,41,41,411,21,21,21

1,31,31,311,11,11,11
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++=++=
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ioioiiioioii

ioioiiioioii

BADBAB

BACBAA

gbagba

gbagba
         (6) 

 

ʀʟ (6) ʚʠʜʥʦ, ʯʪʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʠʟʚʦʣʴʥʳʭ ʧʦʩʪʦʷʥʥʳʭ ʥʘ ʫʯʘʩʪʢʝ i, ʥʫʞʥʦ ʟʥʘʪʴ oA  ʠ 

oB  ʠ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʚʳʨʘʞʝʥʠʝ (6). 

ʅʘ ʣʝʚʦʤ ʠ ʧʨʘʚʦʤ ʢʦʥʮʘʭ ʨʦʪʦʨʘ ʚʩʝʛʜʘ ʤʦʞʥʦ ʚʚʝʩʪʠ ʬʠʢʪʠʚʥʳʝ ʢʦʥʩʦʣʴʥʳʝ ʫʯʘʩʪʢʠ. ɺ ʜʝʡ-

ʩʪʚʠʪʝʣʴʥʦʩʪʠ ʦʥʠ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʨʝʘʣʴʥʦ ʩʫʱʝʩʪʚʫʶʱʠʤʠ. ʊʦʛʜʘ ʥʘ ʢʦʥʮʘʭ ʨʦʪʦʨʘ ʠʟʛʠʙʘʶʱʠʡ 

ʤʦʤʝʥʪ ʠ ʧʝʨʝʨʝʟʳʚʘʶʱʘʷ ʩʠʣʘ ʨʘʚʥʳ ʥʫʣʶ, ʠʣʠ ʨʘʚʥʳ ʥʫʣʶ ʚʪʦʨʘʷ ʠ ʪʨʝʪʴʷ ʧʨʦʠʟʚʦʜʥʳʝ ʬʫʥʢʮʠʠ  u 

(x): 0)()( 1111 =¡¡¡=¡¡ ++++ iiii auau
.
 

 

ʀʩʭʦʜʷ ʠʟ ʧʨʠʥʷʪʳʭ ʜʦʧʫʱʝʥʠʡ, ʧʨʠ x=0 ʧʦʣʫʯʠʤ: 

 

.0)0()0(;)0(;)0( 110101 =¡¡¡=¡¡¡=¡= uuuuuu                                                 (7) 

 

ʊʝʧʝʨʴ, ʠʩʧʦʣʴʟʫʷ (8), ʧʦʣʫʯʠʤ ʠʟ (4): 
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ɼʣʷ ʧʝʨʚʦʛʦ ʫʯʘʩʪʢʘ, ʧʨʠ i=1 ʙʫʜʝʤ ʠʤʝʪʴ: 
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ɿʥʘʯʝʥʠʷ ʵʪʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʨʠ ʜʨʫʛʠʭ ʟʥʘʯʝʥʠʷʭ i ʙʫʜʫʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʠʟ ʫʩʣʦʚʠʡ ʩʦʧʨʷʞʝ-

ʥʠʷ, ʢʦʪʦʨʳʝ ʚ ʩʚʷʟʠ ʩ ʧʨʠʥʷʪʦʡ ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʦʡ, ʙʫʜʫʪ ʦʜʠʥʘʢʦʚʳ, ʠ ʠʤʝʪʴ ʚʠʜ:   
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ʌʦʨʤʫʣʳ (10) ʟʘʧʠʩʘʥʳ ʩ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʛʠʨʦʩʢʦʧʠʯʝʩʢʠʡ ʤʦʤʝʥʪ ʥʘʩʘʞʝʥʥʳʭ ʥʘ ʚʘʣ ʜʝʪʘʣʝʡ 

ʪʘʢ ʞʝ, ʢʘʢ ʠ ʫʧʨʫʛʠʡ ʤʦʤʝʥʪ ʟʘʱʝʤʣʝʥʠʷ ʨʦʪʦʨʘ ʚ ʦʧʦʨʝ ʫʤʝʥʴʰʘʶʪ ʟʥʘʯʝʥʠʷ ʦʙʱʝʛʦ ʠʟʛʠʙʘʶʱʝʛʦ 

ʤʦʤʝʥʪʘ ʧʨʠ ʧʝʨʝʭʦʜʝ ʦʪ ʫʯʘʩʪʢʘ ʢ ʫʯʘʩʪʢʫ. ʈʝʘʣʠʟʫʷ ʫʩʣʦʚʠʝ (10), ʦʧʨʝʜʝʣʷʶʪʩʷ 11... ++ ii DA , 
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ʟʘʪʝʤ ʢʦʵʬʬʠʮʠʝʥʪʳ 11... ++ ii ga . ʅʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʠʟʚʦʣʴʥʳʭ ʧʦʩʪʦʷʥʥʳʭ 

iiii DCBA  , , , ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ OO BA  ,  ʥʘʭʦʜʠʤ ʠʟ  

ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʥʘ ʚʪʦʨʦʤ ʢʦʥʮʝ ʨʦʪʦʨʘ. ʂʘʢ ʦʪʤʝʯʝʥʦ ʚʳʰʝ, ʵʪʦʪ ʢʦʥʝʮ ʨʦʪʦʨʘ ʧʨʠʥʠʤʘʝʪ-

ʩʷ ʪʘʢʞʝ 

 

0;0 1,401,401,41,301,301,3 =++=++ ++++++ iiiiii BABA gbagba  .                      (11) 

 

ʀʟ ʵʪʦʡ ʩʠʩʪʝʤʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʘʯʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ 0A  ʠ 0B ʚ ʚʠʜʝ: 
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ʂʨʠʪʠʯʝʩʢʠʝ ʩʢʦʨʦʩʪʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʟ ʫʩʣʦʚʠʷ ʨʘʚʝʥʩʪʚʘ ʥʫʣʶ ʦʧʨʝʜʝʣʠʪʝʣʷ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝ-

ʥʠʡ, ʪ.ʝ. ʠʟ ʨʘʚʝʥʩʪʚʘ ʥʫʣʶ ʟʥʘʤʝʥʘʪʝʣʷ ʚʳʨʘʞʝʥʠʷ (12), ʜʣʷ ʯʝʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜ ʦʩʪʘʪʢʘ. 

ɺʳʥʫʞʜʝʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʧʨʠ ʟʘʜʘʥʥʳʭ ʚʦʟʤʫʱʘʶʱʠʭ ʩʠʣʘʭ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʨʠ ʥʦʤʠʥʘʣʴʥʳʭ 

ʯʘʩʪʦʪʘʭ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ, ʧʨʠ ʯʘʩʪʦʪʘʭ, ʜʦʩʪʠʛʘʝʤʳʭ ʚ ʧʨʦʮʝʩʩʝ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʧʨʠ ʨʘʟʛʦʥʥʳʭ ʯʘʩ-

ʪʦʪʘʭ. ɼʣʷ ʵʪʦʛʦ ʧʦ (12) ʦʧʨʝʜʝʣʷʶʪʩʷ 0ɸ  ʠ 0ɺ  ʧʦʩʣʝ ʯʝʛʦ ʧʦ ʦʜʥʦʪʠʧʥʳʤ ʨʝʢʫʨʨʝʥʪʥʳʤ ʬʦʨʤʫʣʘʤ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʫʧʨʫʛʠʝ ʜʝʬʦʨʤʘʮʠʠ ʚʘʣʦʧʨʦʚʦʜʘ ʠ ʤʘʢʩʠʤʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʭʘʨʘʢʪʝʨʥʳʭ ʩʝʯʝʥʠʷʭ.  

ʇʦ ʧʨʠʚʝʜʝʥʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʨʦʚʝʜʝʥ ʯʠʩʣʝʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʩ ʮʝʣʴʶ ʧʨʦʚʝʨʢʠ ʝʝ 

ʘʜʝʢʚʘʪʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʳʤ ʦʙʲʝʢʪʘʤ. ʀʩʩʣʝʜʫʝʤʳʝ ʦʙʲʝʢʪʳ ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʢʘʢ ʧʦ ʢʣʘʩʩʠʯʝʩʢʠʤ ʤʝ-

ʪʦʜʘʤ [1,2], ʪʘʢ ʠ ʧʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʯʠʩʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ɺ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʚ ʨʘʩʯʝʪʥʳʭ ʩʭʝʤʘʭ ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʤʘʩʩʘ ʚʘʣʘ ʠ ʧʝʨʝʤʝʥ-

ʥʦʩʪʴ ʞʝʩʪʢʦʩʪʠ ʚʘʣʘ ʧʦ ʫʯʘʩʪʢʘʤ ʚʩʝ ʪʨʠ ʩʨʘʚʥʠʚʘʝʤʳʝ ʤʝʪʦʜʳ ʜʘʶʪ ʩʦʚʝʨʰʝʥʥʦ ʦʜʠʥʘʢʦʚʳʝ ʨʝʟʫʣʴ-

ʪʘʪʳ ʚʦ ʚʩʝʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʩʣʫʯʘʷʭ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʨʘʩʩʤʦʪʨʝʥʥʘʷ ʚʳʰʝ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

ʘʜʝʢʚʘʪʥʘ ʨʝʘʣʴʥʳʤ ʦʙʲʝʢʪʘʤ. 

2. ʇʨʠ ʤʘʩʩʝ ʚʘʣʘ, ʩʦʩʪʘʚʣʷʶʱʝʡ ʦʢʦʣʦ 20% ʤʘʩʩʳ ʜʠʩʢʘ ʨʘʩʭʦʞʜʝʥʠʝ ʤʝʞʜʫ ʧʝʨʚʳʤʠ ʢʨʠʪʠ-

ʯʝʩʢʠʤʠ ʩʢʦʨʦʩʪʷʤʠ, ʧʦ ʩʨʘʚʥʠʚʘʝʤʳʤ ʤʝʪʦʜʘʤ ʥʝ ʧʨʝʚʦʩʭʦʜʠʪ 10%. ʇʨʠʯʝʤ, ʢʨʠʪʠʯʝʩʢʠʝ ʩʢʦʨʦʩʪʠ, 

ʧʦʜʩʯʠʪʘʥʥʳʝ ʧʦ ʧʨʝʜʣʦʞʝʥʥʦʤʫ ʤʝʪʦʜʫ ʥʠʞʝ, ʯʝʤ ʧʦʜʩʯʠʪʘʥʥʳʝ ʧʦ ʤʝʪʦʜʘʤ, ʠʟʣʦʞʝʥʥʳʤ ʚ ʨʘʙʦʪʘʭ 

[1, 2].   

3. ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʤʘʩʩʘ ʚʘʣʘ ʩʦʧʦʩʪʘʚʠʤʘ ʩ ʤʘʩʩʦʡ ʜʠʩʢʘ, ʫʪʦʯʥʝʥʥʳʡ ʨʘʩʯʝʪ ʧʦ ʧʨʝʜʣʘʛʘʝʤʦʡ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʩ ʫʯʝʪʦʤ ʤʘʩʩʳ ʚʘʣʘ ʜʘʝʪ ʩʥʠʞʝʥʠʝ ʧʝʨʚʦʡ ʢʨʠʪʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ ʥʘ 30 ï 40% 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʧʦʣʫʯʘʝʤʳʤʠ ʧʦ ʤʝʪʦʜʘʤ [1, 2].  

4. ʇʨʝʜʣʘʛʘʝʤʫʶ ʤʝʪʦʜʠʢʫ ʨʘʩʯʝʪʘ ʤʦʞʥʦ ʨʝʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʧʨʘʢʪʠʢʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʩʣʦʞʥʳʭ ʨʦʪʦʨʦʚ ʩʝʣʴʭʦʟʤʘʰʠʥ. 
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Annotation 

The design and technological scheme of the milling cutter for processing the trunk circle is justified by 

providing a complete bypass of the working bodies around the tree stem, without damaging it, in one pass of 

the unit along the line of the row, as well as reducing the energy intensity of the process. Theoretically, the 

regularities of the influence of design parameters on the quality of processing are established. 

Keywords: processing of trunk strips, milling cutter, tree trunk, terrace. 

 

 

 ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʤ ʨʝʛʠʦʥʝ, ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʧʣʦʜʦ-

ʚʳʭ ʢʫʣʴʪʫʨ ʥʘ ʩʢʣʦʥʦʚʳʭ ʟʝʤʣʷʭ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʧʦʯʚʝʥʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ. ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʦʩʚʦʝʥʠʷ ʩʢʣʦʥʦʚʳʭ ʟʝʤʝʣʴ 

ʷʚʣʷʝʪʩʷ ʪʝʨʨʘʩʠʨʦʚʘʥʠʝ. 

ʇʨʠʤʝʥʷʝʤʳʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʩʘʜʦʚʦʜʩʪʚʝ ʢʦʥʩʪʨʫʢʮʠʷʤ ʬʨʝʟ, ʜʣʷ ʦʙʨʘ-

ʙʦʪʢʠ ʧʨʠʩʪʚʦʣʴʥʦʡ ʧʦʣʦʩʳ ʪʨʝʙʫʝʪʩʷ ʧʨʦʭʦʜ ʘʛʨʝʛʘʪʘ ʚʜʦʣʴ ʢʘʞʜʦʡ ʠʟ ʩʪʦʨʦʥ ʣʠʥʠʠ ʨʷʜʘ, ʯʪʦ ʥʝʚʦʟ-

ʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʚ ʫʩʣʦʚʠʷʭ ʪʝʨʨʘʩʥʦʛʦ ʩʘʜʦʚʦʜʩʪʚʘ [1,2].  

ʈʘʟʨʘʙʦʪʘʥʘ ʥʦʚʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʬʨʝʟʳ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʰʪʘʤʙʦʚ ʧʣʦʜʦʚʳʭ ʜʝʨʝʚʴʝʚ ʠʥʪʝʥʩʠʚʥʦʛʦ 

ʩʘʜʘ ʟʘ ʦʜʠʥ ʧʨʦʭʦʜ ʘʛʨʝʛʘʪʘ. 

ʅʦʚʠʟʥʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ ʧʦʜʪʚʝʨʞʜʝʥʘ ʧʘʪʝʥʪʦʤ ʈʌ ʥʘ ʧʦʣʝʟʥʫʶ ʤʦʜʝʣʴ [3].  

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʬʨʝʟʳ ʦʩʥʦʚʘʥ ʥʘ ʪʦʤ, ʯʪʦ ʧʦʩʪʫʧʘʪʝʣʴʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜ-

ʩʪʚʘ, ʧʨʠ ʢʦʥʪʘʢʪʝ ʩʦ ʰʪʘʤʙʦʤ ʜʝʨʝʚʘ, ʚʳʟʳʚʘʝʪ ʠʟʤʝʥʝʥʠʝ ʧʦʣʦʞʝʥʠʷ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢ-

ɺ 
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ʮʠʠ ʚʳʥʦʩʥʦʡ ʧʦʚʦʨʦʪʥʦʡ ʩʝʢʮʠʠ, ʯʪʦ ʚʳʥʫʞʜʘʝʪ ʦʪʙʦʡʥʳʝ ʢʦʣʝʩʘ, ʩʦʚʤʝʩʪʥʦ ʩ ʨʝʞʫʱʠʤʠ ʨʘʙʦʯʠʤʠ 

ʦʨʛʘʥʘʤʠ, ʠʤʝʶʱʠʤʠ ʦʙʱʫʶ ʦʩʴ ʚʨʘʱʝʥʠʷ, ʧʝʨʝʢʘʪʳʚʘʪʴʩʷ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʰʪʘʤʙʘ ʜʝʨʝʚʘ, ʪʝʤ ʩʘ-

ʤʳʤ ʢʦʧʠʨʫʷ ʝʛʦ ʨʝʣʴʝʬ.  

ʉʪʘʙʠʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʟʦʥʝ ʧʨʠʩʪʚʦʣʴʥʦʛʦ ʢʨʫʛʘ ʙʫʜʝʪ, ʦʙʝʩ-

ʧʝʯʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʫʩʣʦʚʠʠ ʥʝʦʪʨʳʚʥʦʩʪʠ ʦʪʙʦʡʥʳʭ ʢʦʣʝʩ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʰʪʘʤʙʘ ʜʝʨʝʚʘ, ʠ ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʟʥʘʯʝʥʠʝ ʥʦʨʤʘʣʴʥʦʡ ʨʝʘʢʮʠʠ ʰʪʘʤʙʘ ʜʝʨʝʚʘ ʚ ʪʝʯʝʥʠʠ ʚʩʝʛʦ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ ʪʝʭʥʦ-

ʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʜʦʣʞʥʦ ʙʳʪʴ ʙʦʣʴʰʝ ʥʫʣʷ (ὔ> 0) [2].  

ʀʩʭʦʜʷ ʠʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʣʦʚʠʡ ʥʝʦʪʨʳʚʥʦʩʪʠ ʦʪʙʦʡʥʳʭ ʢʦʣʝʩ, ʟʥʘʯʝʥʠʝ ʥʦʨ-

ʤʘʣʴʥʦʡ ʨʝʘʢʮʠʠ ʰʪʘʤʙʘ ʜʝʨʝʚʘ ʜʦʣʞʥʦ ʣʝʞʘʪʴ ʚ ʧʨʝʜʝʣʘʭ :  

ὔάὭὲ ὔ ὔάὥὼ 

 

ʛʜʝ ὔάὭὲ ï ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʥʦʨʤʘʣʴʥʦʡ ʨʝʘʢʮʠʠ ʰʪʘʤʙʘ ʜʝʨʝʚʘ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʝʨʝʢʘʪʳʚʘʥʠʷ ʦʪʙʦʡʥʳʭ ʢʦʣʝʩ ʧʦ ʰʪʘʤʙʫ ʜʝʨʝʚʘ, ʅ; ὔάὥὼïʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʥʦʨʤʘʣʴʥʦʡ ʨʝʘʢ-

ʮʠʠ ʰʪʘʤʙʘ ʜʝʨʝʚʘ (ʨʠʩ.1). 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʉʠʣʳ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʩʠʩʪʝʤʫ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʦʪʙʦʡʥʳʭ ʢʦʣʝʩ ʩʦ ʰʪʘʤʙʦʤ ʜʝʨʝʚʘ 

 

ɺ ʧʨʦʮʝʩʩʝ ʧʝʨʝʤʝʱʝʥʠʷ ʦʪʙʦʡʥʳʭ ʢʦʣʝʩ ʧʦ ʰʪʘʤʙʫ ʜʝʨʝʚʘ ʩʠʣʘ ʜʘʚʣʝʥʠʷ ὙὭ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ ʥʘ 
ʰʪʘʤʙ ʜʝʨʝʚʘ ʠʟʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʦʞʝʥʠʷ ʤʝʭʘʥʠʟʤʘ ʠ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʧʦ ʚʳʨʘʞʝ-

ʥʠʶ: 

 

ὙὭ= ὖ+ ὝὭ ,                                                                              (1) 

 

ʛʜʝ P ï ʩʠʣʘ, ʜʝʡʩʪʚʫʶʱʘʷ ʩʦ ʩʪʦʨʦʥʳ ʫʧʨʫʛʦʛʦ ʵʣʝʤʝʥʪʘ ʧʦʚʦʨʦʪʥʦʛʦ ʨʳʯʘʛʘ, ʅ; ὝὭ- ʩʠʣʘ, ʜʝʡʩʪʚʫʶ-

ʱʘʷ ʩʦ ʩʪʦʨʦʥʳ ʫʧʨʫʛʦʛʦ ʵʣʝʤʝʥʪʘ ʧʦʚʦʨʦʪʥʦʡ ʧʣʘʥʢʠ, ʅ. 

 

ʉʠʣʘ ʜʘʚʣʝʥʠʷ ʈ, ʜʝʡʩʪʚʫʶʱʘʷ ʩʦ ʩʪʦʨʦʥʳ ʫʧʨʫʛʦʛʦ ʵʣʝʤʝʥʪʘ ʧʦʚʦʨʦʪʥʦʛʦ ʨʳʯʘʛʘ ɺɽ ʤʦʞʝʪ 
ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʠʟ ʫʨʘʚʥʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ ʤʦʤʝʥʪʦʚ ʩʠʣ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʯʢʠ ɸ.  

 

ὖ=
Ὂ̔ ̐1̑Ͻὰ1 sin ‌

ὰ2
, (2) 

 

                             
ʛʜʝ ὰ1 ï ʜʣʠʥʘ ʟʚʝʥʘ ɸɽ, ʦʪʨʝʟʢʘ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʰʘʨʥʠʨʦʤ ʢʨʝʧʣʝʥʠʷ ʧʦʚʦʨʦʪʥʦʛʦ ʨʳʯʘʛʘ ʥʘ ʨʘʤʝ ʠ 

ʪʦʯʢʦʡ ʧʨʠʣʦʞʝʥʠʷ ʩʠʣʳ Ὂ̔̐̑1, ʤ; Ŭ ï ʫʛʦʣ ʤʝʞʜʫ ʦʩʷʤʠ ʨʳʯʘʛʘ ɸɽ ʠ ʧʨʫʞʠʥʳ, ʛʨʘʜ; ὰ2 ï ʜʣʠʥʘ ʟʚʝʥʘ 

ɸɺ, ʦʪʨʝʟʢʘ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʰʘʨʥʠʨʦʤ ʢʨʝʧʣʝʥʠʷ ʧʦʚʦʨʦʪʥʦʛʦ ʨʳʯʘʛʘ ʥʘ ʨʘʤʝ ʠ ʪʦʯʢʦʡ ʧʨʠʣʦʞʝʥʠʷ 

ʩʠʣʳ P, ʤ; 

 

ʄʝʭʘʥʠʟʤ ʚʦʟʚʨʘʪʘ ʧʦʚʦʨʦʪʥʦʡ ʧʣʘʥʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʧʨʫʛʠʡ ʵʣʝʤʝʥʪ, ʦʜʠʥ ʢʦʥʝʮ ʢʦʪʦ-

ʨʦʛʦ ʧʨʠʢʨʝʧʣʝʥ ʢ ʢʦʨʧʫʩʫ ʧʦʚʦʨʦʪʥʦʡ ʩʝʢʮʠʠ, ʘ ʚʪʦʨʦʡ ʢ ʪʨʦʩʫ, ʥʘʤʘʪʳʚʘʝʤʦʤʫ ʥʘ ʙʘʨʘʙʘʥ, ʫʩʪʘʥʦʚ-

ʣʝʥʥʳʡ ʥʘ ʦʩʠ ʚʨʘʱʝʥʠʷ ʧʦʩʣʝʜʥʝʡ.  

Cʠʣʳ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʢʘʞʜʦʝ ʠʟ ʦʪʙʦʡʥʳʭ ʢʦʣʝʩ ʩʦ ʩʪʦʨʦʥʳ ʩʠʣʳ ʫʧʨʫʛʦʩʪʠ ʧʨʫʞʠʥʳ Ὂ̔̐2̑
, 

ʙʫʜʫʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʠʟ ʫʩʣʦʚʠʷ ʧʦʜʦʙʠʷ: 
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Ὕ2 =
2Ὂ̔̐̑2Ὡ2

Ὠ
     3  

Ὕ1 =
2Ὂ̔̐̑2Ὡ1

Ὠ
, (4) 

     
ʛʜʝ Ὡ1 ʠ Ὡ2 ï ʜʣʠʥʳ ʟʚʝʥʴʝʚ ὕ1ὄ ʠ ὕ2ὄ, ʦʪʨʝʟʢʦʚ ʦʛʨʘʥʠʯʝʥʥʳʭ ʰʘʨʥʠʨʦʤ ʢʨʝʧʣʝʥʠʷ ʧʦʚʦʨʦʪʥʦʡ 

ʧʣʘʥʢʠ ʠ ʪʦʯʢʘʤʠ ʧʨʠʣʦʞ ʝʥʠʷ ʩʠʣ Ὕ1 ʠ Ὕ2ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʤ; 

 

ʊʦʛʜʘ ʨʝʟʫʣʴʪʠʨʫʶʱʘʷ ʩʠʣʘ, ʜʝʡʩʪʚʫʶʱʘʷ ʩʦ ʩʪʦʨʦʥʳ ʢʘʞʜʦʛʦ ʠʟ ʦʪʙʦʡʥʳʭ ʢʦʣʝʩ ʚʳʥʦʩʥʦʡ 

ʧʦʚʦʨʦʪʥʦʡ ʩʝʢʮʠʠ ʥʘ ʰʪʘʤʙ ʜʝʨʝʚʘ: 

 

Ὑ1 = ὖ2 + Ὕ1
2 

 

(5) 

Ὑ2 = ὖ2 + Ὕ2
2  . (6) 

 

    
ʅʘ ʰʪʘʤʙ ʜʝʨʝʚʘ ʜʝʡʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ ʩʠʣʳ: ʩʠʣʳ ʜʘʚʣʝʥʠʷ Ὑ1, Ὑ2, ʥʦʨʤʘʣʴʥʳʝ ʨʝʘʢʮʠʠ ὔ1, 

ὔ2, ʩʠʣʳ ʩʮʝʧʣʝʥʠʷ Ὂ̒
1̗
, Ὂ̒

2̗
.  

ɼʘʥʥʘʷ ʤʝʭʘʥʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, ʧʦʜʯʠʥʝʥʥʘʷ ʠʜʝʘʣʴʥʳʤ, ʫʜʝʨʞʠʚʘʶʱʠʤ ʠ ʛʦʣʦʥʦʤʥʳʤ ʩʚʷʟʷʤ, 

ʠʤʝʝʪ ʯʝʪʳʨʝ ʩʪʝʧʝʥʠ ʩʚʦʙʦʜʳ ʠ ʜʣʷ ʥʝʝ ʤʦʛʫʪʙʳʪʴ ʩʦʩʪʘʚʣʝʥʳ ʯʝʪʳʨʝ ʫʨʘʚʥʝʥʠʷ ʃʘʛʨʘʥʞʘ ʚ ʩʣʝ-

ʜʫʶʱʝʤ ʦʙʱʝʤ ʚʠʜʝ [4]: 

 

d

dt

ЋT

ЋXA

 -
ЋT

ЋὢA  

 =  Q  (7) 

d

dt

ЋT

Ћʒ1
 - 
ЋT

Ћʒ1  

= Q1         (8) 

d

dt

ЋT

Ћʒ2
 - 
ЋT

Ћʒ2  

= Q2 9  

d

dt

ЋT

Ћʒ3
 - 

ЋT

Ћʒ3  
= Q3, (10) 

  
ʛʜʝ: XA, j1-3ï ʦʙʦʙʱʝʥʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʩʠʩʪʝʤʳ; XA, ʒ1 3 ï ʧʨʦʠʟʚʦʜʥʳʝ ʧʦ ʚʨʝʤʝʥʠ ʦʪ ʦʙʦʙʱʝʥʥʳʭ 

ʢʦʦʨʜʠʥʘʪ (ʦʙʦʙʱʝʥʥʳʝ ʩʢʦʨʦʩʪʠ); ʊ ï ʢʠʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʩʠʩʪʝʤʳ, ʚʳʨʘʞʝʥʥʘʷ ʯʝʨʝʟ ʦʙʦʙʱʝʥʥʳʝ 

ʢʦʦʨʜʠʥʘʪʳ ʠ ʦʙʦʙʱʝʥʥʳʝ ʩʢʦʨʦʩʪʠ; Q, Q1-3 ï ʦʙʦʙʱʝʥʥʳʝ ʩʠʣʳ. 

 

ʆʙʦʙʱʝʥʥʳʝ ʩʠʣʳ Q ʦʧʨʝʜʝʣʷʶʪʩʷ, ʧʫʪʝʤ ʟʘʜʘʥʠʷ ʚʦʟʤʦʞʥʳʭ ʠ ʥʝʟʘʚʠʩʠʤʳʭ ʜʨʫʛ ʦʪ ʜʨʫʛʘ 

ʵʣʝʤʝʥʪʘʨʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ ŭqi ʧʦ ʢʘʞʜʦʡ ʢʦʦʨʜʠʥʘʪʝ ŭʭɸ, ŭű1, ŭű2, ŭű3. ʉʦʦʙʱʠʤ ʩʠʩʪʝʤʝ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦ ʵʣʝʤʝʥʪʘʨʥʳʝ ʧʝʨʝʤʝʱʝʥʠʷ ŭʭɸÍ0 ʧʨʠ ŭűi = 0 ʠ ŭűi Í 0 ʧʨʠ ŭʭɸ=0 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʩʣʫʯʘʷʭ ʘ) 

ʠ b) ʧʨʠ ʢʦʥʪʘʢʪʝ ʦʪʙʦʡʥʦʛʦ ʢʦʣʝʩʘ ʩʦ ʰʪʘʤʙʦʤ ʜʝʨʝʚʘ N = R ʪ.ʝ. ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʦʙʦʙʱʝʥʥʳʭ 

ʩʠʣ Q ʠ Q1 ʨʘʚʥʳ ʥʦʨʤʘʣʴʥʦʤʫ ʜʘʚʣʝʥʠʶ (ʨʠʩ. 2). 

 

 
 

ʈʠʩʫʥʦʢ 2 ï ʉʭʝʤʘ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʦʙʦʙʱʝʥʥʳʭ ʩʠʣ Qi 
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ɺʳʚʦʜ. ʆʙʦʩʥʦʚʘʥʘ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʜʚʫʭʨʦʪʦʨʥʦʡ ʬʨʝʟʳ ʜʣʷ ʫʭʦʜʘ ʟʘ 
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ʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʠ ʫʣʫʯʰʝʥʠʝ ʜʝʡʩʪʚʫʶʱʠʭ ʤʘʰʠʥ, ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʡ ʫʜʘʣʝʥʠʷ, 

ʦʙʨʘʙʦʪʢʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʤʸʪʘ ʠ ʥʘʚʦʟʘ ʪʨʝʙʫʶʪ ʧʦʩʪʦʷʥʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʠʧʦ-

ʚʳʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʧʨʦʝʢʪʦʚ. ʇʨʘʚʠʣʴʥʦʩʪʴ ʚʳʙʦʨʘ ʩʠʩʪʝʤʳ ʫʜʘʣʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʠʭ 

ʦʙʲʝʤʦʚ ʧʦʤʸʪʘ ʠ ʥʘʚʦʟʘ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʦʦʨʫʞʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʩʝʙʝʩʪʦʠʤʦʩʪʠ 

ʧʪʠʮʝʚʦʜʯʝʩʢʦʡ ʠ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ, ʧʦʚʳʰʝʥʠʶ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ, ʫʚʝʣʠʯʝʥʠʶ ʢʦʨʤʦʚʦʡ 

ʙʘʟʳ ʢʦʤʧʣʝʢʩʦʚ, ʩʦʙʣʶʜʝʥʠʶ ʧʨʘʚʠʣ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [1,2,3]. 

ʅʝʜʦʩʪʘʪʢʠ, ʧʨʠʩʫʱʠʝ ʪʨʘʜʠʮʠʦʥʥʳʤ ʩʧʦʩʦʙʘʤ ʫʪʠʣʠʟʘʮʠʠ ʧʦʤʝʪʘ, ʷʚʠʣʠʩʴ ʧʨʠʯʠʥʘʤʠ, ʦʙʫ-

ʩʣʦʚʠʚʰʠʤʠ ʧʦʠʩʢ ʥʦʚʳʭ ʧʫʪʝʡ ʫʪʠʣʠʟʘʮʠʠ ʠ ʦʙʝʟʚʨʝʞʠʚʘʥʠʷ ʧʦʤʝʪʘ, ʢʦʪʦʨʳʝ ʫʜʦʚʣʝʪʚʦʨʷʣʠ ʙʳ ʩʘ-

ʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʦʙʝʩʧʝʯʠʚʘʣʠ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʙʣʘʛʦʧʦʣʫʯʠʝ ʠ ʙʳʣʠ ʨʝʥʪʘʙʝʣʴ-

ʥʳʤʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʫʨʦʚʥʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʠʟʚʦʜʠʤʦʡ ʦʩʥʦʚʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʝʪʘʥʦʦʙʨʘʟʫʶʱʠʭ ʙʘʢʪʝʨʠʠ ʚ ʨʝʘʢʪʦʨʝ ʠ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʤʝʪʘ-

ʥʦʦʙʨʘʟʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪ ʩʧʦʩʦʙʥʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʭʦʨʦʰʦ ʘʜʩʦʨʙʠʨʦʚʘʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʷʭ 

ʪʚʝʨʜʦʛʦ ʪʝʣʘ, ʧʨʠʯʸʤ ʚʳʭʦʜ ʙʠʦʛʘʟʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ.  

ʀʟʫʯʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʪʝʧʣʦʤʘʩʩʦʧʝʨʝʥʦʩʘ ʠ ʪʝʧʣʦʧʝʨʝʜʘʯʠ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʙʠʦʛʘʟʦʚʦʡ ʩʪʘʥʮʠʠ, 

ʜʘʣʦ ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʜʣʷ ʦʮʝʥʢʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʨʛʘʥʠʯʝ-

ʩʢʠʭ ʯʘʩʪʠʮ ʚ ʦʙʲʝʤʝ ʙʨʦʜʠʣʴʥʦʛʦ ʢʦʪʣʘ [4,5,6].  

ʄʝʪʘʥʦʚʦʝ çʙʨʦʞʝʥʠʝè, ʠʣʠ ʙʠʦʤʝʪʘʥʦʛʝʥʝʟ, ï ʜʘʚʥʦ ʠʟʚʝʩʪʥʳʡ ʧʨʦʮʝʩʩ ʧʨʝʚʨʘʱʝʥʠʷ ʙʠʦʤʘʩʩʳ 

ʚ ʵʥʝʨʛʠʶ. ɹʠʦʛʘʟ, ʧʦʣʫʯʘʶʱʠʡʩʷ ʚ ʭʦʜʝ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʤʝʩʴ ʠʟ 65% ʤʝʪʘʥʘ, 

30% ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ, 1% ʩʝʨʦʚʦʜʦʨʦʜʘ (H2S) ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚ ʘʟʦʪʘ, ʢʠʩʣʦʨʦʜʘ, ʚʦʜʦʨʦʜʘ 

ʠ ʟʘʢʠʩʠ ʫʛʣʝʨʦʜʘ. ɹʦʣʦʪʥʳʡ ʛʘʟ, ʧʦʣʫʯʝʥʥʳʡ ʠʟ ʦʪʭʦʜʦʚ, ʜʘʝʪ ʧʣʘʤʷ ʩʠʥʝʛʦ ʮʚʝʪʘ ʩ ʙʣʫʞʜʘʶʱʠʤʠ 

ʦʛʦʥʴʢʘʤʠ ʠ ʥʝ ʠʤʝʝʪ ʟʘʧʘʭʘ. ɽʛʦ ʙʝʟʜʳʤʥʦʝ ʛʦʨʝʥʠʝ ʧʨʠʯʠʥʷʝʪ ʛʦʨʘʟʜʦ ʤʝʥʴʰʝ ʥʝʫʜʦʙʩʪʚ ʣʶʜʷʤ, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʛʦʨʘʥʠʝʤ ʜʨʦʚ, ʧʦʤʸʪʘ ʧʪʠʮ, ʥʘʚʦʟʘ ʞʠʚʦʪʥʳʭ ʠʣʠ ʧʠʱʝʚʳʭ ʦʪʭʦʜʦʚ. ʕʥʝʨʛʠʷ, ʟʘʢʣʶ-

ʯʝʥʥʘʷ ʚ 28 ʤ
3
 ʙʠʦʛʘʟʘ, ʵʢʚʠʚʘʣʝʥʪʥʘ ʵʥʝʨʛʠʠ 16,8 ʤ

3
 ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ, 20,8 ʣ ʥʝʬʪʠ ʠʣʠ 18,4 ʣ ʜʠʟʝʣʴ-

ʥʦʛʦ ʪʦʧʣʠʚʘ. 

ɼʣʷ ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩʙʨʘʞʠʚʘʥʠʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʠʦʛʘʟʘ ʩʚʝʞʘʷ ʙʠʦʤʘʩʩʘ ʟʘʛʨʫʞʘʝʪʩʷ 

ʠʟ ʨʝʟʝʨʚʫʘʨʘ ʯʝʨʝʟ ʟʘʛʨʫʟʦʯʥʫʶ ʛʦʨʣʦʚʠʥʫ ʚ ʙʨʦʜʠʣʴʥʫʶ ʢʘʤʝʨʫ. ʏʘʩʪʴ ʚʦʜʳ ʜʣʷ ʙʨʦʞʝʥʠʷ ʯʝʨʝʟ ʨʘʟ-

ʛʨʫʟʦʯʥʳʡ ʢʣʘʧʘʥ ʧʦʩʪʫʧʘʝʪ ʚ ʨʝʟʝʨʚʫʘʨ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʬʝʨʤʝʥʪʠʨʦʚʘʥʥʘʷ ʤʘʩʩʘ ʷʚʣʷʝʪʩʷ 

ʮʝʥʥʦʡ, ʦʯʝʥʴ ʵʬʬʝʢʪʠʚʥʳʤ ʠ ʛʦʪʦʚʳʤ ʜʣʷ ʚʥʝʩʝʥʠʷ ʚ ʧʦʯʚʫ ʦʨʛʘʥʠʯʝʩʢʠʤ ʫʜʦʙʨʝʥʠʝʤ [7,8,9,10]. 

ʊʦʛʜʘ ʥʘʯʘʣʴʥʘʷ ʥʘʛʨʫʟʢʘ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʩʦʩʪʘʚʣʷʝʪ 2150 ʢʛ. ʉʫʪʦʯʥʘʷ ʥʘʛʨʫʟʢʘ ʜʦʣʞʥʘ ʩʦʩʪʘʚ-

ʣʷʪʴ 1/5 ʦʪ ʥʘʯʘʣʴʥʦʡ ʟʘʛʨʫʟʢʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʚʠʜʝʪʴ, ʯʪʦ ʝʞʝʜʥʝʚʥʘʷ ʟʘʛʨʫʟʢʘ ʨʘʟʨʘʙʦʪʘʥʥʦ-

ʛʦ ʚʘʨʦʯʥʦʛʦ ʢʦʪʣʘ ʩʦʩʪʘʚʣʷʝʪ 430 ʢʛ ʩʫʙʩʪʨʘʪʘ (86 ʢʛ ʢʫʨʠʥʦʛʦ ʧʦʤʝʪʘ, ʨʘʟʙʘʚʣʝʥʥʦʛʦ 344 ʢʛ ʚʦʜʳ, 

ʜʦʩʪʠʛʘʝʪ ʩʦʜʝʨʞʘʥʠʷ ʚʦʜʳ 90%). 

ʅʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʫʨʠʥʳʭ ʬʝʢʘʣʠʡ ʙʫʜʝʪ ʦʙʝʩʧʝʯʝʥʦ ʧʦʛʦʣʦʚʴʝʤ 300 ʧʪʠʮ. 

ɹʠʦʣʦʛʠʯʝʩʢʠʡ ʛʘʟ ʷʚʣʷʝʪʩʷ ʧʨʦʜʫʢʪʦʤ ʘʥʘʵʨʦʙʥʦʡ ʬʝʨʤʝʥʪʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ. ʕʪʠ 

ʚʝʱʝʩʪʚʘ ʨʘʟʣʘʛʘʶʪʩʷ ʤʝʪʘʥʦʚʳʤʠ ʙʘʢʪʝʨʠʷʤʠ ʚ ʩʣʝʜʫʶʱʠʭ ʫʩʣʦʚʠʷʭ, ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʜʣʷ ʠʭ ʞʠʟʥʝ-

ʜʝʷʪʝʣʴʥʦʩʪʠ: 

- ʥʝʜʦʩʪʘʪʦʢ ʩʚʦʙʦʜʥʦʛʦ ʢʠʩʣʦʨʦʜʘ; 

- ʚʳʩʦʢʘʷ ʚʣʘʞʥʦʩʪʴ (ʚʳʰʝ 50%); 

- ʥʠʟʢʘʷ ʦʩʚʝʱʝʥʥʦʩʪʴ; 

- ʜʦʩʪʘʪʦʯʥʦ ʘʟʦʪʘ; 

- ʱʝʣʦʯʥʘʷ ʩʨʝʜʘ; 

- ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʪʝʤʧʝʨʘʪʫʨʘ. 

ʈʘʟʣʦʞʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʨʦʮʝʩʩʝ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʙʘʢʪʝʨʠʡ. ʅʘ ʧʝʨ-

ʚʦʤ ʵʪʘʧʝ ʢʠʩʣʦʪʦʦʙʨʘʟʫʶʱʠʝ ʙʘʢʪʝʨʠʠ ʧʨʝʚʨʘʱʘʶʪ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ ʚ 

ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʝ, ʘ ʥʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʤʝʪʘʥʦʚʳʝ ʙʘʢʪʝʨʠʠ ʩʠʥʪʝʟʠʨʫʶʪ ʠʟ ʥʠʭ ʫʛʣʝʨʦʜ, ʚʦʜʫ ʠ ʤʝʪʘʥ. 

ʇʝʨʚʘʷ ʩʪʘʜʠʷ ʨʘʟʣʦʞʝʥʠʷ ʥʘʟʳʚʘʝʪʩʷ ʧʦʜʢʠʩʣʝʥʠʝʤ, ʧʦʩʢʦʣʴʢʫ ʚ ʧʨʦʮʝʩʩʝ ʤʝʪʘʙʦʣʠʟʤʘ ʠ ʨʘʟʣʦʞʝʥʠʷ 

ʥʝʦʙʷʟʘʪʝʣʴʥʳʝ ʘʥʘʵʨʦʙʳ ʚ ʦʩʥʦʚʥʦʤ ʦʙʨʘʟʫʶʪ ʢʠʩʣʦʪʳ ʠ ʢʠʩʣʦʪʥʳʝ ʩʦʝʜʠʥʝʥʠʷ. 

ɺʪʦʨʘʷ ʩʪʘʜʠʷ ʥʘʟʳʚʘʝʪʩʷ ʱʝʣʦʯʥʦʡ ʛʘʟʠʬʠʢʘʮʠʝʡ, ʧʨʠ ʢʦʪʦʨʦʡ ʤʝʪʘʥʦʚʳʝ ʙʘʢʪʝʨʠʠ ʩʠʥʪʝʟʠ-

ʨʫʶʪ ʢʠʩʣʦʨʦʜ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʠʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʠʟ ʤʦʣʝʢʫʣ ʢʠʩʣʦʪʳ, ʚʳʜʝʣʷʷ ʤʝʪʘʥ ʠ ʚʦʜʫ. 

ʉʢʦʨʦʩʪʴ ʨʘʩʧʘʜʘ ʟʘʚʠʩʠʪ ʦʪ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʭ ʧʨʦʮʝʩʩʦʚ ʙʘʢʪʝʨʠʡ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʧʦʜʚʝʨʞʝʥʳ ʚʣʠʷʥʠʶ ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʡ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʵʪʠʭ ʫʩʣʦʚʠʡ ʩʫʱʝʩʪʚʫʶʪ ʧʦʩʪʦʷʥʥʦ (ʥʘʧʨʠ-

ʤʝʨ, ʚʣʘʞʥʦʩʪʴ, ʥʝʜʦʩʪʘʪʦʢ ʩʚʝʪʘ ʠ ʪ.ʜ.), ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʨʫʛʠʝ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʥʘ ʦʧʨʝʜʝʣʝʥ-

ʥʦʤ ʫʨʦʚʥʝ (ʥʘʧʨʠʤʝʨ, ʦʧʪʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʟʘʧʘʩ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʪ.ʜ.). ʉʘʤʦʝ ʛʣʘʚʥʦʝ, ʯʪʦ 

ʫʩʪʘʥʦʚʣʝʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʩʣʦʚʠʷʤ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʙʘʢʪʝʨʠʡ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʦʢʘʟʳʚʘʝʪ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʤʝʪʘʙʦʣʠʟʤ ʙʘʢʪʝʨʠʡ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʧʨʝʜʝʣʷʝʪ 

ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʠʟʚʦʜʠʤʦʛʦ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʛʘʟʘ ʠ ʙʠʦʫʜʦʙʨʝʥʠʡ. ʈʘʟʥʳʝ ʰʪʘʤʤʳ ʙʘʢʪʝʨʠʡ ʠʤʝʶʪ 

ʨʘʟʥʳʝ ʦʧʪʠʤʘʣʴʥʳʝ ʞʠʟʥʝʥʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʘʢʩʠʤʘʣʴʥʳʡ ʩʠʥʪʝʟ ʛʘʟʘ ʫ ʧʩʠʭʨʦ-

ʬʠʣʴʥʳʭ ʰʪʘʤʤʦʚ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 15Áʉ, ʫ ʤʝʟʦʬʠʣʴʥʳʭ - 35Áʉ, ʘ ʪʝʨʤʦʬʠʣʴʥʳʭ - 55Áʉ. 

ɼʣʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʤʦʚ ʥʝʦʙʭʦʜʠʤʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʧʠʪʘʪʝʣʴʥʘʷ ʩʨʝʜʘ. ɽʛʦ ʢʦʣʠ-

ʯʝʩʪʚʦ ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʤʠʢʨʦʙʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʧʨʦʮʝʩʩʝ ʬʝʨʤʝʥʪʘʮʠʠ, ʧʣʦʱʘʜʠ ʢʦʥʪʘʢʪʘ 

ʈ 
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ʤʝʞʜʫ ʤʠʢʨʦʙʘʤʠ ʠ ʩʨʝʜʦʡ ʠ ʪ.ʜ. ɼʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʪʨʝʙʫʝʪʩʷ, 

ʯʪʦʙʳ ʤʠʥʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ ʩʦʩʪʘʚʣʷʣʦ 7 ʤʛ ʥʘ 100 ʛ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʘ ʦʧʪʠʤʘʣʴ-

ʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʘʟʦʪ-ʫʛʣʝʨʦʜ ʩʦʩʪʘʚʣʷʣʦ 0,006-0,1. ʇʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʚ ʩʫʩʧʝʥʟʠʠ ʥʘʭʦʜʷʪʩʷ ʚ 

ʨʘʩʪʚʦʨʝʥʥʦʤ ʠʣʠ ʪʚʝʨʜʦʤ ʩʦʩʪʦʷʥʠʠ. ɽʩʣʠ ʩʦʜʝʨʞʘʥʠʝ ʪʚʸʨʜʳʭ ʚʝʱʝʩʪʚ ʥʠʞʝ 1%, ʪʦ ʧʨʦʮʝʩʩʳ ʙʨʦ-

ʞʝʥʠʷ ʥʝ ʤʦʛʫʪ ʧʨʦʠʩʭʦʜʠʪʴ. ʆʜʥʘʢʦ ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʪʚʸʨʜʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ ʫʭʫʜʰʘʝʪ ʧʝʨʝ-

ʤʝʰʠʚʘʝʤʦʩʪʴ ʨʘʩʪʚʦʨʘ, ʘ ʵʪʦ ʥʝʞʝʣʘʪʝʣʴʥʦ. 

ʇʦ ʪʠʧʫ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʝʨʝʨʘʙʦʪʢʦʡ ʙʠʦʤʘʩʩʳ, ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʩʣʝ-

ʜʫʶʱʠʝ ʩʧʦʩʦʙʳ: 

1. ʇʨʷʤʦʝ ʩʞʠʛʘʥʠʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʪʝʧʣʘ. ʆʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʙʠʦʪʦʧʣʠʚʫ: ʚʳʩʦʢʘʷ ʪʝʧʣʦ-

ʪʚʦʨʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, ʥʠʟʢʠʝ ʚʣʘʞʥʦʩʪʴ ʠ ʟʦʣʴʥʦʩʪʴ. 

2. ʇʠʨʦʣʠʟ. ʅʘʛʨʝʚʘʥʠʝ ʙʠʦʤʘʩʩʳ ʜʦ ʟʥʘʯʠʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʧʨʠ ʧʦʣʥʦʤ ʠʣʠ ʯʘʩʪʠʯʥʦʤ ʦʪ-

ʩʫʪʩʪʚʠʠ ʢʠʩʣʦʨʦʜʘ. ɽʩʣʠ ʧʠʨʦʣʠʟ ʧʨʠʤʝʥʷʶʪ ʩ ʝʜʠʥʩʪʚʝʥʥʦʡ ʮʝʣʴʶ ï ʧʦʣʫʯʠʪʴ ʛʦʨʶʯʠʡ ʛʘʟ, ʪʦ ʧʨʦ-

ʮʝʩʩ ʝʱʝ ʥʘʟʳʚʘʶʪ ʛʘʟʠʬʠʢʘʮʠʝʡ ʙʠʦʤʘʩʩʳ. ʇʦʣʫʯʝʥʥʳʡ ʧʨʠ ʵʪʦʤ ʛʦʨʶʯʠʡ ʛʘʟ ʠʤʝʝʪ ʪʝʧʣʦʪʫ ʩʛʦʨʘ-

ʥʠʷ 4 ï 8 ʄɼʞ/ʤ
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3. ʉʧʠʨʪʦʚʘʷ ʬʝʨʤʝʥʪʘʮʠʷ. ʕʪʠʣʦʚʳʡ ʩʧʠʨʪ ʠʣʠ ʵʪʘʥʦʣ ï ʣʝʛʢʦʝ, ʞʠʜʢʦʝ ʪʦʧʣʠʚʦ, ʢʦʪʦʨʦʝ ʤʦʞ-

ʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʤʝʩʪʦ ʙʝʥʟʠʥʘ. ɽʛʦ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʢʘʢ ʧʨʠ ʧʦʤʦʱʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ, ʪʘʢ ʠ ʧʨʠ 

ʩʧʠʨʪʦʚʦʤ ʙʨʦʞʝʥʠʠ; 

4. ɸʥʘʵʨʦʙʥʘʷ ʧʝʨʝʨʘʙʦʪʢʘ. ɹʠʦʤʘʩʩʘ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʦʪʜʝʣʴʥʳʭ ʛʨʫʧʧ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʧʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʢʠʩʣʦʨʦʜʘ ʤʦʞʝʪ ʨʘʩʧʘʜʘʪʴʩʷ ʥʘ ʤʝʪʘʥ (ʉʅ4), ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ (ʉʆ2) ʠ ʧʦʧʫʪʥʳʝ ʛʘʟʳ. ʕʪʘ 

ʩʤʝʩʴ ʧʦʣʫʯʠʣʘ ʥʘʟʚʘʥʠʝ ʙʠʦʛʘʟ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʪʝʧʣʦʪʚʦʨʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ. ʇʨʠ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝ ʙʠʦʛʘʟʘ, ʢʨʦʤʝ ʙʠʦʤʘʩʩʳ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪ ʦʪʭʦʜʳ ʧʪʠʮʝʚʦʜʩʪ-

ʚʘ ʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʧʨʦʤʳʰʣʝʥʥʳʝ ʠ ʤʝʩʪʥʳʝ ʦʪʭʦʜʳ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʙʠʦʛʘʟʦʚʦʡ ʫʩʪʘʥʦʚʢʠ ʩʣʝʜʫʝʪ ʪʘʢʞʝ ʦʧʨʝʜʝʣʠʪʴ ʠʩʪʦʯʥʠʢʠ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ 

ʧʦʩʪʦʷʥʥʳʤʠ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʜʣʷ ʛʘʟʘ. ʋʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʛʘʟʘ 

ʧʦʢʘ ʥʝʪ, ʘ ʪʘʢʦʡ ʧʨʠʸʤ, ʢʘʢ ʩʞʠʞʝʥʠʝ, ʩ ʧʨʘʢʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʠʟʥʘʥ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʳʤ, ʠʟ-ʟʘ 

ʨʘʟʣʠʯʠʷ ʚ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʙʠʦʛʘʟʦʚʦʡ ʩʤʝʩʠ. ʆʙʨʘʟʫʶʱʝʡʩʷ ʧʨʠ ʤʝ-

ʪʘʥʦʛʝʥʝʟʝ ʵʥʝʨʛʠʠ ʭʚʘʪʘʝʪ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʮʝʩʩʘ ʫʪʠʣʠʟʘʮʠʠ ʧʦʤʸʪʘ, ʥʦ ʠ ʜʣʷ ʜʨʫʛʠʭ 

ʥʫʞʜ ʧʪʠʮʝʚʦʜʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ ʚʩʝʛʦ ʭʦʟʷʡʩʪʚʘ. ʇʦʵʪʦʤʫ ʪʱʘʪʝʣʴʥʦ ʩʦʩʪʘʚʣʝʥʥʳʡ ʛʨʘʬʠʢ ʧʦʜ-

ʢʣʶʯʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʙʠʦʛʘʟʘ ʩ ʫʯʝʪʦʤ ʩʝʟʦʥʘ ʛʦʜʘ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʜʦʢʫʤʝʥʪʦʤ 

ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʙʠʦʛʘʟʦʚʦʡ ʫʩʪʘʥʦʚʢʠ. 
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Annotation 

The article analyzes the designs of rotary working bodies of tillage machines. It is shown that the active 

working bodies of rotary tillage implements have a number of disadvantages, which consist in the increased 

low-tech manufacturing of these tools, and, as a result, their high cost, as well as additional energy costs asso-

ciated with providing the working bodies with a forced rotating movement from energy sources (the selection 

shaft tractor power), which leads to an increase in the cost of performing technological operations of tillage. 
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ʦʥʘʣʴʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘ-

ʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʢʦʥʢʨʝʪʥʳʤʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ, ʧʦʯʚʝʥʥʳʤʠ, ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʜʨʫ-

ʛʠʤʠ ʫʩʣʦʚʠʷʤʠ, ʥʘʧʨʘʚʣʝʥʥʳʤʠ ʥʘ ʫʣʫʯʰʝʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ, ʦʧʪʠʤʠʟʘʮʠʶ ʚʦʜʥʦ-

ʚʦʟʜʫʰʥʦʛʦ ʨʝʞʠʤʘ ʠʩʧʦʣʴʟʫʝʤʳʭ ʟʝʤʝʣʴ, ʘ ʚ ʩʠʩʪʝʤʘʭ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʦʜʥʦʡ 

ʠ ʚʝʪʨʦʚʦʡ ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʦʨʫʜʠʡ ʩ ʨʦʪʘʮʠʦʥʥʳʤʠ ʨʘʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ [1-15]. 

ʈʦʪʘʮʠʦʥʥʳʝ ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʠʝ ʦʨʫʜʠʷ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʘ ʢʣʘʩʩʘ: ʦʨʫʜʠʷ ʩ ʘʢʪʠʚʥʳ-

ʤʠ ʨʘʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ ʠ ʦʨʫʜʠʷ ʩ ʧʘʩʩʠʚʥʳʤʠ ʨʘʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ. 

ɸʢʪʠʚʥʳʝ ʨʘʙʦʯʠʝ ʦʨʛʘʥʳ ʨʦʪʘʮʠʦʥʥʳʭ ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʦʨʫʜʠʡ ʠʤʝʶʪ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ, 

ʟʘʢʣʶʯʘʶʱʠʭʩʷ ʚ ʧʦʚʳʰʝʥʥʦʡ ʥʝʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʵʪʠʭ ʦʨʫʜʠʡ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʙʦʣʴ-

ʰʦʡ ʠʭ ʩʪʦʠʤʦʩʪʠ, ʘ ʪʘʢʞʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪʘʭ ʵʥʝʨʛʠʠ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝʤ ʨʘʙʦʯʠʤ 

ʦʨʛʘʥʘʤ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʚʨʘʱʘʶʱʝʛʦʩʷ ʜʚʠʞʝʥʠʷ ʦʪ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ (ʚʘʣʫ ʦʪʙʦʨʘ ʤʦʱʥʦʩʪʠ 

ʪʨʘʢʪʦʨʘ), ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʩʪʦʠʤʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʚʦʟʜʝʣʳʚʘ-

ʥʠʷ ʧʦʯʚʳ. 

ʆʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʧʘʩʩʠʚʥʳʤʠ ʨʦʪʘʮʠʦʥʥʳʤʠ ʨʘʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʠʭ 

ʵʥʝʨʛʦʟʘʪʨʘʪ, ʥʝ ʪʦʣʴʢʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʢʪʠʚʥʳʤʠ ʨʦʪʦʨʘʤʠ, ʥʦ ʠ ʜʨʫʛʠʤʠ ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʠʤʠ 

ʦʨʫʜʠʷʤʠ ʧʘʩʩʠʚʥʦʛʦ ʪʠʧʘ [1-15]). 

ʋʩʪʘʥʦʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ ʜʠʩʢʦʚ ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʤʘʰʠʥ:  

ʪʠʧ çɸè ï ʧʣʦʩʢʠʝ ʜʠʩʢʠ ʩ ʮʝʥʪʨʘʣʴʥʳʤ ʦʪʚʝʨʩʪʠʝʤ ʠ ʥʝʩʢʦʣʴʢʠʤʠ ʢʨʝʧʝʞʥʳʤʠ ʦʪʚʝʨʩʪʠʷʤʠ;  

ʪʠʧ çɺè ï ʩʬʝʨʠʯʝʩʢʠʝ ʜʠʩʢʠ;  

ʪʠʧ çʉè ï ʩʬʝʨʠʯʝʩʢʠʝ ʜʠʩʢʠ ʩ ʧʣʦʩʢʠʤ ʜʥʠʱʝʤ;  

ʪʠʧ çDè ï ʩʬʝʨʠʯʝʩʢʠʝ ʜʠʩʢʠ ʩ ʵʢʩʮʝʥʪʨʠʯʥʳʤ ʧʣʦʩʢʠʤ ʜʠʩʢʦʤ ʠ ʢʚʘʜʨʘʪʥʳʤ ʦʪʚʝʨʩʪʠʝʤ;  

ʪʠʧ çɽè ï ʧʣʦʩʢʦʩʬʝʨʠʯʝʩʢʠʝ ʜʠʩʢʠ. 
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ɿʘʩʣʫʞʠʚʘʶʪ ʚʥʠʤʘʥʠʷ ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʝ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʨʦʪʘʮʠʦʥʥʳʭ ʨʘʙʦʯʠʭ ʦʨ-

ʛʘʥʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʫʣʫʯʰʝʥʠʝ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ. 

ʊʘʢ, ʨʘʙʦʯʠʡ ʦʨʛʘʥ (ʨʠʩ.1) ʩʦʩʪʦʠʪ ʠʟ ʟʘʢʨʝʧʣʝʥʥʦʛʦ ʥʘ ʦʩʠ 1 ʩʬʝʨʠʯʝʩʢʦʛʦ ʜʠʩʢʘ 2 ʩ ʨʝʞʫʱʝʡ 

ʢʨʦʤʢʦʡ 3, ʚʳʧʦʣʥʝʥʥʦʛʦ ʩ ʨʘʜʠʘʣʴʥʳʤʠ ʪʨʘʧʝʮʝʠʜʘʣʴʥʳʤʠ ʦʢʥʘʤʠ 4. ɹʦʣʴʰʝʝ ʦʩʥʦʚʘʥʠʝ 5 ʢʘʞʜʦʛʦ 

ʦʢʥʘ 4 ʦʙʨʘʱʝʥʦ ʢ ʨʝʞʫʱʝʡ ʢʨʦʤʢʝ ʜʠʩʢʘ, ʘ ʙʦʢʦʚʳʝ ʠ 7 ʢʘʞʜʦʛʦ ʦʢʥʘ ʦʪʦʛʥʫʪʳ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ 

ʩʪʦʨʦʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʜʠʩʢʘ. ʉʤʝʞʥʳʝ ʦʢʥʘ 4 ʜʠʩʢʘ ʠʤʝʶʪ ʨʘʟʥʫʶ ʚʳʩʦʪʫ. ɼʠʩ-

ʢʠ ʤʦʛʫʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʚ ʙʘʪʘʨʝʠ ʠ ʚʳʧʦʣʥʷʪʴʩʷ ʚʳʨʝʟʥʳʤʠ ʧʦ ʧʝʨʠʬʝʨʠʠ. ɺʨʘʱʘʷʩʴ, ʜʠʩʢ 2 ʚʳ-

ʧʦʣʥʷʝʪ ʩʚʦʝʡ ʨʝʞʫʱʝʡ ʢʨʦʤʢʦʡ 3 ʦʙʳʯʥʫʶ ʜʠʩʢʦʚʢʫ ʛʨʫʥʪʘ ʧʨʠ ʵʪʦʤ ʦʪʚʝʨʩʪʠʷ 5 ʩ ʧʦʤʦʱʴʶ ʢʨʦʤʦʢ 

7 ʠ 8 ʯʘʩʪʠʯʥʦ ʚʨʘʱʘʶʪ ʛʨʫʥʪ ʠ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʷʶʪ ʝʛʦ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʷ. 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʈʦʪʘʮʠʦʥʥʳʡ ʨʘʙʦʯʠʡ ʦʨʛʘʥ ʩ ʚʳʨʝʟʘʤʠ ʚ ʚʠʜʝ ʨʘʜʠʘʣʴʥʳʭ ʪʨʘʧʝʮʝʚʠʜʥʳʭ ʦʢʦʥ 

 

ʆʜʥʘʢʦ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʪʘʢʦʛʦ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʟʘʙʠʚʘʥʠʝ ʝʛʦ 

ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʦʩʪʘʪʢʘʤʠ ʠ ʟʘʣʠʧʘʥʠʝ ʚ ʩʠʣʫ ʥʝʜʦʩʪʘʪʦʯʥʳʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʨʘʟʤʝʨʦʚ ʦʢʥʘ 5. 

ʀʟʚʝʩʪʝʥ ʨʘʙʦʯʠʡ ʦʨʛʘʥ (ʨʠʩ.2), ʩʦʩʪʦʷʱʠʡ ʠʟ ʜʠʩʢʘ 1, ʥʘ ʢʦʪʦʨʦʤ ʧʦʜ ʥʝʢʦʪʦʨʳʤ ʫʛʣʦʤ ɓ ʢ 

ʧʣʦʩʢʦʩʪʠ ʚʨʘʱʝʥʠʷ ʜʘʥʥʦʛʦ ʨʦʪʦʨʘ ʫʩʪʘʥʦʚʣʝʥʳ ʟʫʙʴʷ 2, ʢʦʪʦʨʳʝ ʟʘ ʩʯʝʪ ʚʠʥʪʦʚʦʡ ʬʦʨʤʳ ʨʘʙʦʯʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʚʨʘʱʘʷʩʴ ʚ ʩʣʦʝ ʛʨʫʥʪʘ, ʨʘʟʨʳʭʣʷʶʪ ʝʛʦ. ɺ ʩʠʣʫ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ (ʥʝʟʥʘ-

ʯʠʪʝʣʴʥʘʷ ʰʠʨʠʥʘ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ) ʪʘʢʠʝ ʨʘʙʦʯʠʝ ʦʨʛʘʥʳ ʦʙʣʘʜʘʶʪ ʥʝʙʦʣʴʰʦʡ ʟʘʚʦʨʘʯʠʚʘʶʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʴʶ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʨʦʪʘʮʠʦʥ-

ʥʳʭ ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʦʨʫʜʠʡ ʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʨʘʚʥʠʪʝʣʴʥʳʭ ʦʮʝʥʦʢ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ 

ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʨʦʪʘʮʠʦʥʥʦʛʦ ʪʠʧʘ.  

 

 
 

ʈʠʩʫʥʦʢ 2 ï ʈʦʪʘʮʠʦʥʥʦ-ʟʫʙʦʚʦʡ ʨʘʙʦʯʠʡ ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʠʡ ʦʨʛʘʥ 

 

ʆʜʥʘʢʦ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʪʠʧʳ ʢʦʥʩʪʨʫʢʮʠʡ, ʫʯʠʪʳʚʘʷ ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʨʘʙʦʯʠʭ ʧʨʦʮʝʩʩʦʚ, 

ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʘʨʘʙʦʪʢʘ ʫʜʦʙʨʝʥʠʡ, ʨʘʩ-

ʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ, ʛʝʨʙʠʮʠʜʦʚ ʠ ʪ.ʜ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʘ ʨʘʟʨʘʙʦʪʢʘ ʢʦʥʩʪʨʫʢʮʠʠ ʨʦʪʘʮʠʦʥʥʦʛʦ 

ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʣʘ ʙʳ ʜʦʩʪʘʪʦʯʥʦʝ ʚʨʘʱʝʥʠʝ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʧʣʘʩʪʘ ʧʦʯʚʳ, ʠ 

ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʧʦ ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ ʥʘ ʦʧʪʠʤʘʣʴʥʫʶ ʛʣʫʙʠʥʫ ʩʪʝʨʥʠ, ʟʘʜʝʣʢʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠ-

ʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʪ.ʜ. 
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ʥʠʷ ʠ ʫʨʦʚʥʷ ʠʭ ʥʘʜʸʞʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʘʛʘʪʦʚʢʠ, ʧʦʜʙʦʨʱʠʢ, ʢʦʨʤʘ, ʧʘʨʘʤʝʪʨʳ, ʩʝʥʦ, ʠʟʤʝʣʴʯʝʥʠʝ.  
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ʩʥʦʚʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ, ʧʨʝʜʣʘʛʘʝʤʳʤʠ ʢ ʩʦʚʨʝʤʝʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʟʘʛʦʪʦʚʢʠ ʢʦʨʤʦʚ, 

ʷʚʣʷʶʪʩʷ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʩʥʠʞʝʥʠʠ ʧʦʪʝʨʴ ʝʝ ʧʠʪʘ-

ʪʝʣʴʥʦʡ ʮʝʥʥʦʩʪʠ, ʬʠʟʠʯʝʩʢʦʛʦ ʦʙʲʝʤʘ ʠ ʩʚʝʜʝʥʠʠ ʜʦ ʤʠʥʠʤʫʤʘ ʟʘʪʨʘʪ ʨʫʯʥʦʛʦ ʪʨʫʜʘ. 

ʊʝʭʥʦʣʦʛʠʷ ʟʘʛʦʪʦʚʢʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʠʜʦʤ ʢʦʨʤʘ, ʘ ʝʛʦ ʢʘʯʝʩʪʚʦ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʪʝʭʥʠʯʝ-

ʩʢʠʭ ʩʨʝʜʩʪʚ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. ʆʩʥʦʚʦʡ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʢʦʨʤʘ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ: ʛʨʫʙʳʝ (ʩʝʥʦ, ʩʦʣʦʤʘ, ʤʷʢʠʥʘ), ʩʦʯʥʳʝ (ʩʠʣʦʩ, ʟʝʣʝʥʘʷ ʤʘʩʩʘ), ʟʝʨʥʦ-

ʚʳʝ, ʪʨʘʚʷʥʘʷ ʤʫʢʘ. 

ɺʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʢʦʨʤʦʚ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʨʦʢʦʤ ʫʙʦʨʢʠ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ. ʀʩʩʣʝʜʦ-

ʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʣʷ ʤʥʦʛʦʣʝʪʥʠʭ ʙʦʙʦʚʳʭ ʪʨʘʚ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤ ʩʨʦʢʦʤ ʩʢʘʰʠʚʘʥʠʷ 

ʷʚʣʷʝʪʩʷ ʬʘʟʘ ʙʫʪʦʥʠʟʘʮʠʠ (ʥʘʯʘʣʦ ʮʚʝʪʝʥʠʷ), ʜʣʷ ʟʣʘʢʦʚʳʭ - ʚʳʭʦʜ ʚ ʪʨʫʙʢʫ (ʥʘʯʘʣʦ ʢʦʣʦʰʝʥʠʷ). ɺ 

ʵʪʠʭ ʬʘʟʘʭ ʪʨʘʚʳ ʩʦʜʝʨʞʘʪ ʚ 1 ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ 0,9 ï 1,1 ʢʦʨʤ. ʝʜ. ʠ 104 ï 147 ʛ ʧʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦ-

ʪʝʠʥʘ. ɼʣʷ ʢʫʢʫʨʫʟʳ ʦʧʪʠʤʘʣʴʥʳʡ ʩʨʦʢ ʫʙʦʨʢʠ - ʬʘʟʳ ʚʦʩʢʦʚʦʡ ʠ ʤʦʣʦʯʥʦ-ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ, ʢʦʛʜʘ 

ʩʙʦʨ ʚ ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮʘʭ ʙʳʚʘʝʪ ʥʘ 25ï 35% ʚʳʰʝ, ʯʝʤ ʧʨʠ ʫʙʦʨʢʝ ʚ ʬʘʟʝ ʤʦʣʦʯʥʦʡ ʩʧʝʣʦʩʪʠ (ʚ 1 ʢʛ 

ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʢʫʢʫʨʫʟʳ ʩʦʜʝʨʞʠʪʩʷ 0,93ï0,95 ʢʦʨʤ, ʝʜ.) [1].   
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ʂʘʯʝʩʪʚʦ ʟʘʛʦʪʘʚʣʠʚʘʝʤʳʭ ʢʦʨʤʦʚ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʩʦʩʪʘʚʘ ʠ ʧʠʪʘʪʝʣʴʥʳʭ ʩʚʦʡʩʪʚ ʩʳʨʴʷ, 

ʥʦ ʠ ʦʪ ʪʝʭʥʦʣʦʛʠʠ ʝʛʦ ʟʘʛʦʪʦʚʢʠ, ʩʪʨʦʛʦʛʦ ʩʦʙʣʶʜʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʠʛʦ-

ʪʦʚʣʝʥʠʷ ʠ ʭʨʘʥʝʥʠʷ ʢʦʨʤʦʚ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʪʝʭʥʦʣʦʛʠʠ ʟʘʛʦʪʦʚʢʠ ʢʦʨʤʦʚ ʧʨʠ ʠʭ ʤʥʦʛʦʦʙʨʘʟʠʠ ʥʝ ʧʨʝʪʝʨʧʝʣʠ ʟʥʘʯʠʪʝʣʴ-

ʥʳʭ ʠʟʤʝʥʝʥʠʡ. ʀʭ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʦʙʫʩʣʦʚʣʝʥʦ ʜʘʣʴʥʝʡʰʠʤ ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʜʣʷ 

ʠʭ ʨʝʘʣʠʟʘʮʠʡ. 

ɺ ʫʩʣʦʚʠʷʭ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʨʝʩʧʫʙʣʠʢʠ ʧʨʠʤʝʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʩʪʝʙʝʣʴʯʘʪʳʭ ʢʦʨʤʦʚ: 

- ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʝʥʘ ʩ ʧʨʝʩʩʦʚʘʥʠʝʤ ʚ ʪʶʢʠ; 

- ʩʠʣʦʩʘ ʧʨʠ ʟʘʢʚʘʰʠʚʘʥʠʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʫʪʝʤ; 

- ʩʠʣʦʩʘ ʧʨʠ ʟʘʢʚʘʰʠʚʘʥʠʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʭʠʤʠʯʝʩʢʠʤʠ ʢʦʥʩʝʨʚʘʥʪʘʤʠ; 

- ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʝʥʘʞʘ; 

- ʪʨʘʚʷʥʦʡ ʨʝʟʢʠ ʠ ʟʝʣʝʥʳʭ ʢʦʨʤʦʚ. 

ɺ ʭʦʟʷʡʩʪʚʘʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ ʤʝʨ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʢ ʩʧʝʮʠʘʣʠʟʠ-

ʨʦʚʘʥʥʦʡ ʦʪʨʘʩʣʠ. ɺ ʦʪʜʝʣʴʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʥʘ ʚʳʨʘʱʠʚʘʥʠʠ ʠ ʟʘʛʦʪʦʚʢʝ ʢʦʨʤʦʚ ʨʘʙʦʪʘʶʪ ʩʧʝʮʠʘʣʠ-

ʟʠʨʦʚʘʥʥʳʝ ʟʚʝʥʴʷ ʠ ʦʪʨʷʜʳ. 

ɺʘʞʥʝʡʰʠʤ ʟʚʝʥʦʤ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʨʤʦʚ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʰʠʨʦʢʦʝ ʚʥʝʜʨʝʥʠʝ 

ʜʦʩʪʠʞʝʥʠʡ ʥʘʫʢʠ ʠ ʧʝʨʝʜʦʚʦʡ ʧʨʘʢʪʠʢʠ, ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʉʝʥʦ, ʢʘʢ ʛʨʫʙʳʡ ʢʦʨʤ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʚ ʨʘʮʠʦʥʘʭ ʢʦʨʤʣʝʥʠʷ ʞʚʘʯʥʳʭ ʞʠ-

ʚʦʪʥʳʭ. ʊʘʢ, ʦʧʪʠʤʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʢʦʨʤʦʚ ʚ ʭʦʟʷʡʩʪʚʘʭ ʧʨʠ ʧʨʦʤʳʰʣʝʥʥʦʤ ʦʪʢʦʨʤʝ ʞʠʚʦʪʥʳʭ ʧʨʝ-

ʜʫʩʤʘʪʨʠʚʘʝʪ ʩʦʜʝʨʞʘʥʠʝ ʚ ʨʘʮʠʦʥʘʭ ʢʦʨʤʣʝʥʠʷ ʛʨʫʙʳʭ ʢʦʨʤʦʚ ʦʪ 14 % ʜʦ 24 % [2]. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʪʦ, ʯʪʦ ʚ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ ʛʨʫʙʳʝ ʢʦʨʤʘ ʚ ʭʦʟʷʡʩʪʚʘʭ ʙʫʜʫʪ ʟʘʛʦʪʘʚʣʠʚʘʪʴʩʷ ʚ ʟʥʘʯʠʪʝʣʴʥʳʭ ʦʙʲʝʤʘʭ. 

ʆʩʥʦʚʥʳʤ ʝʝ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʜʥʦʪʠʧʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʤʘ-

ʰʠʥ ʧʨʠ ʟʘʛʦʪʦʚʢʝ ʢʦʨʤʦʚ ʚ ʚʠʜʝ ʩʠʣʦʩʘ, ʩʝʥʘʞʘ ʠ ʩʝʥʘ, ʯʪʦ ʩʦʢʨʘʱʘʝʪ ʥʦʤʝʥʢʣʘʪʫʨʫ ʤʘʰʠʥ ʚ ʢʦʨʤʦʧʨʦ-

ʠʟʚʦʜʩʪʚʝ, ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʤʘʰʠʥʳ, ʨʘʙʦʪʘʶʱʠʝ ʥʘ ʟʘʛʦʪʦʚʢʝ ʩʝʥʘ [3,4]. 

ɻʨʫʙʳʝ ʢʦʨʤʘ, ʟʘʛʦʪʦʚʣʝʥʥʳʝ ʚ ʧʨʝʩʩʦʚʘʥʥʦʤ ʚʠʜʝ, ʚ ʭʨʘʥʠʣʠʱʝ ʧʦʤʝʱʘʝʪʩʷ ʚ 3 ï 4 ʨʘʟʘ ʙʦʣʴ-

ʰʝ, ʯʝʤ ʚ ʨʘʩʩʳʧʥʦʤ ʚʠʜʝ. ʂʨʦʤʝ ʪʦʛʦ, ʙʦʣʴʰʘʷ ʧʣʦʪʥʦʩʪʴ ʧʨʝʩʩʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʣʫʯʰʝ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʫʚʝʣʠʯʠʚʘʶʪ ʩʨʦʢ ʭʨʘʥʝʥʠʷ ʜʦ ʪʨʝʭ ʣʝʪ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʭʦ-

ʟʷʡʩʪʚʘʤ ʩʦʟʜʘʚʘʪʴ ʩʪʨʘʭʦʚʦʡ ʟʘʧʘʩ, ʨʘʩʭʦʜʫʝʤʳʡ ʚ ʟʘʩʫʰʣʠʚʳʡ ʥʝʫʨʦʞʘʡʥʳʡ ʛʦʜ [5]. 

ɿʘʛʦʪʦʚʢʘ ʧʨʝʩʩʦʚʘʥʥʳʭ ʛʨʫʙʳʭ ʢʦʨʤʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʪʨʝʤ ʦʩʥʦʚʥʳʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ 

ʣʠʥʠʷʤ (ʨʠʩ. 1) [6]. 

ʇʝʨʚʘʷ ʦʧʝʨʘʮʠʷ ï ʩʢʘʰʠʚʘʥʠʝ ʤʘʩʩʳ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʚʘʣʢʘ ʜʣʷ ʚʩʝʭ ʪʨʝʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʣʠʥʠʡ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʜʥʠʤ ʪʠʧʦʤ ʤʘʰʠʥ. 

ʇʦʜʙʦʨ ʠ ʧʨʝʩʩʦʚʘʥʠʝ ʤʘʩʩʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʝʩʩ-ʧʦʜʙʦʨʱʠʢʦʤ ʩ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʜʣʷ ʤʘʣʦʛʘ-

ʙʘʨʠʪʥʳʭ ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʪʶʢʦʚ ʇʉ-1,6, ʇʇʃ-ʌ-1,6, ʂ-454, ʢʨʫʧʥʳʭ ʨʫʣʦʥʦʚ ʇʈʇ-1,6, ʇʈ-ʌ-750 ʠ 

ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʳʭ ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʪʶʢʦʚ ʇʂʊ-ʌ-2,0. ʌʦʨʤʘ ʠ ʨʘʟʤʝʨʳ ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʪʶʢʘ ʠ ʨʫ-

ʣʦʥʘ ʧʨʝʜʦʧʨʝʜʝʣʷʶʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʥʘʙʦʨ ʤʘʰʠʥ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʦʧʝʨʘʮʠʠ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʦʛʨʫʟ-

ʢʦʡ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʝʤ ʠ ʰʪʘʙʝʣʠʨʦʚʘʥʠʝʤ. 

ʄʘʣʦʛʘʙʘʨʠʪʥʳʝ ʧʨʷʤʦʫʛʦʣʴʥʳʝ ʪʶʢʠ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʧʨʝʩʩ-ʧʦʜʙʦʨʱʠʢʘʤʠ ʇʉ-1,6, ʇʇʃ-ʌ-

1,6, ʂ-454 ʫʙʠʨʘʝʪʩʷ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ. ʇʝʨʚʳʡ ʩʧʦʩʦʙ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʧʦʜʙʦʨʱʠʢʘ - 

ʪʶʢʦʫʢʣʘʜʯʠʢʘ ɻʋʊ-2,5ɸ, ʢʦʪʦʨʳʡ ʧʦʜʙʠʨʘʝʪ ʠ ʬʦʨʤʠʨʫʝʪ ʰʪʘʙʝʣʴ ʠʟ 72 ʪʶʢʦʚ. ɺ ʜʘʣʴʥʝʡʰʝʤ 

ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʰʪʘʙʝʣʴ ʧʝʨʝʛʨʫʞʘʝʪʩʷ ʥʘ ʥʘʚʝʩʥʦʡ ʪʨʘʥʩʧʦʨʪʠʨʦʚʱʠʢ ʰʪʘʙʝʣʷ ʊʐʅ-2,5ɸ, ʢʦʪʦ-

ʨʳʡ ʪʨʘʥʩʧʦʨʪʠʨʫʝʪ ʰʪʘʙʝʣʴ ʠʟ ʪʶʢʦʚ ʠ ʧʨʠ ʨʘʟʛʨʫʟʢʝ ʥʘ ʤʝʩʪʝ ʭʨʘʥʝʥʠʷ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʝʛʦ ʚ ʩʢʠʨʜʫ. 

ʇʦ ʚʪʦʨʦʤʫ ʩʧʦʩʦʙʫ ʪʶʢʠ ʧʦʛʨʫʞʘʶʪʩʷ ʚ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʧʦʣʝ. ɼʣʷ ʵʪʦʛʦ 

ʧʨʠʤʝʥʷʶʪ ʤʝʪʘʪʝʣʴ ʪʶʢʦʚ ʄʊ-1, ʥʘʚʝʩʥʦʡ ʧʦʜʙʦʨʱʠʢ ʪʶʢʦʚ ʇʊʅ-4,0 ʠʣʠ ʩʧʝʮʠʘʣʴʥʦʝ ʧʨʠʩʧʦʩʦʙ-

ʣʝʥʠʝ ʃʇʋ-2, ʢʦʪʦʨʦʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʧʨʝʩʩ-ʧʦʜʙʦʨʱʠʢ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʣʦʪʦʢ-ʩʢʣʠʟ ʜʣʷ ʙʦ-

ʢʦʚʦʡ ʧʦʜʘʯʠ ʪʶʢʦʚ ʚ ʨʷʜʦʤ ʠʜʫʱʝʝ ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ. ʊʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ ʧʝʨʝʚʦʟʷʪ ʪʶʢʠ ʢ 

ʤʝʩʪʘʤ ʭʨʘʥʝʥʠʷ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʰʪʘʙʝʣʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚʨʫʯʥʫʶ ʠʣʠ ʧʨʠ ʧʦʤʦʱʠ ʧʦʛʨʫʟʯʠʢʘ ʩʪʦʛʦ-

ʤʝʪʘʪʝʣʷ ʇʌ-0,5 ʠʣʠ ʣʝʥʪʦʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʝʨʘ. 

ʂʨʫʧʥʦʛʘʙʘʨʠʪʥʳʝ ʧʨʷʤʦʫʛʦʣʴʥʳʝ ʪʶʢʠ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʧʨʝʩʩ-ʧʦʜʙʦʨʱʠʢʦʤ ɻɾʊ-ʌ-2,0, ʧʦ-

ʩʣʝ ʚʳʭʦʜʘ ʠʟ ʧʨʝʩʩʦʚʘʣʴʥʦʡ ʢʘʤʝʨʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʧʦʣʝ. ɼʣʷ ʠʭ ʧʦʛʨʫʟʢʠ ʚ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪ-

ʚʘ ʧʨʠʤʝʥʷʶʪʩʷ ʬʨʦʥʪʘʣʴʥʳʝ ʧʦʛʨʫʟʯʠʢʠ ʇʌ-0,5, ʇʂʋ-0,8 ʩ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝʤ ʇʊʌ-500. ʈʘʟʛʨʫʟʢʘ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʥʘ ʤʝʩʪʝ ʭʨʘʥʝʥʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʰʪʘʙʝʣʷ ʠʟ ʪʶʢʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʘʢʞʝ 

ʬʨʦʥʪʘʣʴʥʳʤʠ ʧʦʛʨʫʟʯʠʢʘʤʠ ʩ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝʤ ʇʊʌ-500 [7]. 

ʈʫʣʦʥʳ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʧʨʝʩʩ-ʧʦʜʙʦʨʱʠʢʦʤ ʇʈʇ-1,6 ʠʣʠ ʇʈ-ʌ-750, ʧʦʜʙʠʨʘʶʪʩʷ ʜʚʫʤʷ ʩʧʦ-

ʩʦʙʘʤʠ. ʇʨʠ ʧʝʨʚʦʤ ʩʧʦʩʦʙʝ ʧʦʜʙʦʨ ʨʫʣʦʥʦʚ ʩ ʧʦʣʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʰʪʘʙʝʣʠʨʦʚʱʠʢʦʤ-

ʪʨʘʥʩʧʦʨʪʠʨʦʚʱʠʢʦʤ. ʆʥ ʞʝ ʪʨʘʥʩʧʦʨʪʠʨʫʝʪ ʨʫʣʦʥʳ ʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʠʭ ʚ ʩʪʦʛʘ ʥʘ ʢʨʘʶ ʧʦʣʷ ʠʣʠ ʥʘ 

ʤʝʩʪʝ ʭʨʘʥʝʥʠʷ. ʇʦʜʙʦʨ ʨʫʣʦʥʦʚ ʠʟ ʩʪʦʛʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʬʨʦʥʪʘʣʴʥʳʤʠ ʧʦʛʨʫʟʯʠʢʘʤʠ ʩ ʧʨʠʩʧʦʩʦʙʣʝ-

ʥʠʝʤ ʇʊʌ-500, ɻʐʋ-0,5 ʠʣʠ ʇʇʃ-0,5. ʇʨʠ ʚʪʦʨʦʤ ʩʧʦʩʦʙʝ ʧʦʜʙʦʨ ʨʫʣʦʥʦʚ ʩ ʧʦʣʷ ʠ ʠʭ ʧʦʛʨʫʟʢʘ ʚ 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʬʨʦʥʪʘʣʴʥʳʤʠ ʧʦʛʨʫʟʯʠʢʘʤʠ ʇʌ-0,5, ʇʂʋ-0,8 ʩ ʚʳʰʝʧʝʨʝ-
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ʯʠʩʣʝʥʥʳʤʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷʤʠ. ʈʘʟʛʨʫʟʢʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʰʪʘʙʝʣʷ ʥʘ ʤʝʩʪʝ 

ʭʨʘʥʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʪʘʢʞʝ ʬʨʦʥʪʘʣʴʥʳʤʠ ʧʦʛʨʫʟʯʠʢʘʤʠ ʩ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷʤʠ ʇʇʋ-0,5, ʇʊʌ-500, 

ʇʇʃ-0,5 [8]. 

 

 
ʈʠʩʫʥʦʢ 1ï ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʟʘʛʦʪʦʚʢʠ ʧʨʝʩʩʦʚʘʥʥʳʭ ʛʨʫʙʳʭ ʢʦʨʤʦʚ 

 

ɸʥʘʣʠʟʠʨʫʷ ʧʨʠʚʝʜʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʣʠʥʠʠ ʟʘʛʦʪʦʚʢʠ ʛʨʫʙʳʭ ʢʦʨʤʦʚ ʚ ʧʨʝʩʩʦʚʘʥʥʦʤ ʚʠ-

ʜʝ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʢʣʶʯʝʥʠʷ: 

- ʟʘʛʦʪʦʚʢʘ ʧʨʝʩʩʦʚʘʥʥʦʛʦ ʩʝʥʘ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʦʪʝʨʠ, ʪʘʢ ʢʘʢ ʚ ʥʝʤ ʙʦʣʝʝ 
ʧʦʣʥʦ ʩʦʭʨʘʥʷʶʪʩʷ ʣʠʩʪʴʷ ʠ ʩʦʮʚʝʪʠʷ; 

- ʩʦʢʨʘʱʘʶʪʩʷ ʟʘʪʨʘʪʳ ʪʨʫʜʘ, ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ ʠ ʩʝʥʦ-

ʭʨʘʥʠʣʠʱʘ, ʪʘʢ ʢʘʢ ʪʶʢʠ ʩʝʥʘ ʟʘʥʠʤʘʶʪ ʚ 2 ï 2,5 ʨʘʟʘ ʤʝʥʴʰʠʡ ʦʙʲʝʤ [9,10,11,12]. 

ʆʜʥʦʡ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʫʩʣʦʚʠʷʭ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʨʝʩʧʫʙʣʠʢʠ  ʷʚʣʷʝʪʩʷ 

ʟʘʛʦʪʦʚʢʘ ʩʝʥʘ ʠʟ ʧʨʦʚʷʣʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʩ ʧʨʝʩʩʦʚʘʥʠʝʤ ʚ ʢʦʨʦʪʢʦʤʝʨʥʳʝ (ʜʣʠʥʦʡ 0,4-

0,45 ʤ) ʪʶʢʠ ʠ ʜʦʩʫʰʠʚʘʥʠʝʤ ʠʭ ʧʨʠʥʫʜʠʪʝʣʴʥʳʤ ʚʝʥʪʠʣʠʨʦʚʘʥʠʝʤ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ [13] ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʟʘ 8 ʤʝʩʷʮʝʚ ʭʨʘʥʝʥʠʷ ʚ ʩʪʦʛʘʭ ʠ ʩʢʠʨʜʘʭ ʨʘʩʩʳʧʥʦʝ ʩʝʥʦ 

ʪʝʨʷʝʪ 8 ï 20 % ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, ʘ ʧʨʝʩʩʦʚʘʥʥʦʝ ʚ ʪʶʢʠ ʠ ʨʫʣʦʥʳ ʩʝʥʦ ʟʘ ʵʪʦ ʚʨʝʤʷ ʥʝ ʙʦʣʝʝ 1,9 ï 5 %. 

ʇʨʝʩʩʦʚʘʥʥʦʝ ʩʝʥʦ ʪʘʢʞʝ ʤʦʞʥʦ ʩʦʭʨʘʥʷʪʴ ʜʦ ʪʨʝʭ ʣʝʪ, ʥʝ ʪʝʨʷʷ ʧʨʠ ʵʪʦʤ ʧʠʪʘʪʝʣʴʥʳʭ ʩʚʦʡʩʪʚ [14 ]. 

ʂʦʤʧʣʝʢʩ ʤʘʰʠʥ ʜʣʷ ʟʘʛʦʪʦʚʢʠ ʩʝʥʘ ʚ ʢʦʧʥʘʭ ʩ ʧʦʩʣʝʜʫʶʱʝʤ ʩʢʠʨʜʦʚʘʥʠʝʤ ʚʢʣʶʯʘʝʪ ʢʦʩʠʣʢʠ 

ʂʉ-2ɼ, ʂʈʅ-2,1 ʧʨʠ ʫʙʦʨʢʝ ʟʣʘʢʦʚʳʭ ʪʨʘʚ, ʣʠʙʦ ʢʦʩʠʣʢʠ ʂʇʈʅ-3,0 ʧʨʠ ʫʙʦʨʢʝ ʙʦʙʦʚʳʭ. ʇʦʩʣʝʜʥʠʝ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʣʶʱʝʥʠʝ ʩʪʝʙʣʝʡ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʳʩʪʨʦʤʫ ʚʳʩʳʭʘʥʠʶ ʩʢʦʰʝʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʡ 

ʤʘʩʩʳ. ɼʣʷ ʩʢʘʰʠʚʘʥʠʷ ʪʨʘʚ ʥʘ ʤʝʥʝʝ ʫʨʦʞʘʡʥʳʭ ʫʛʦʜʴʷʭ, ʥʘʨʷʜʫ ʩ ʧʨʠʮʝʧʥʳʤʠ, ʧʨʠʤʝʥʷʶʪʩʷ ʩʘʤʦ-

ʭʦʜʥʳʝ ʢʦʩʠʣʢʠ ï ʧʣʶʱʠʣʢʠ ʂʇʉ-5 ɻ, ɽ-302, ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʪʦʨʳʭ ʧʨʠʚʝʜʝʥʳ ʚ ʧʨʠ-

ʣʦʞʝʥʠʠ 1. 

ʇʨʠ ʟʘʛʦʪʦʚʢʝ ʨʘʩʩʳʧʥʦʛʦ ʩʝʥʘ ʩʢʦʰʝʥʥʫʶ ʤʘʩʩʫ ʩʛʨʝʙʘʶʪ ʚ ʚʘʣʢʠ ʧʨʠ ʚʣʘʞʥʦʩʪʠ ʝʝ 35 ï 40 % . 

ʇʨʦʩʫʰʝʥʥʳʝ ʚʘʣʢʠ ʧʦʜʙʠʨʘʶʪ, ʩ ʧʦʤʦʱʴʶ ʧʦʜʙʦʨʱʠʢʘ-ʢʦʧʥʠʪʝʣʷ ʇʂ-1,6ɸ, ʊʇ-ʌ-45, ʊ-050 ʠ ʇɺ-6. 

ʂʦʧʥʳ ʪʨʘʥʩʧʦʨʪʠʨʫʶʪ ʢʦʧʥʦʚʦʟʦʤ ʂʋʅ-10. ɼʣʷ ʩʢʠʨʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪ ʧʦʛʨʫʟʯʠʢ ʇʌ-0,5. ʉʫʱʝ-

ʩʪʚʫʝʪ ʪʘʢʞʝ ʪʝʭʥʦʣʦʛʠʷ ʩ ʧʦʜʙʦʨʦʤ ʚʘʣʢʦʚ ʧʦʜʙʦʨʱʠʢʦʤ-ʩʪʦʛʦʦʙʨʘʟʦʚʘʪʝʣʝʤ ʉʇʊ-60 ʚ ʘʛʨʝʛʘʪʝ ʩ 

ʪʨʘʢʪʦʨʦʤ ʊʊʍ-215ʠ ʦʪʚʦʟʢʦʡ ʩʪʦʛʦʚ ʩʪʦʛʦʚʦʟʦʤ ʉʇ-60, ʘʛʨʝʛʘʪʠʨʫʝʤʳʤ ʩ ʪʨʘʢʪʦʨʦʤ ʄʊɿ -12213ʠ 

ʇʝʪʨʘ-ɿʉʊ390. ʆʜʥʘʢʦ ʧʨʠ ʚʣʘʞʥʦʩʪʠ ʩʝʥʘ ʚʳʰʝ 17 % ʧʨʦʠʩʭʦʜʠʪ ʥʘʨʫʰʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦ-

ʮʝʩʩʘ ʧʦʜʙʦʨʘ, ʠʟ-ʟʘ ʟʘʙʠʚʘʥʠʷ ʧʦʜʘʶʱʝʛʦ ʨʦʪʦʨʥʦʛʦ ʙʘʨʘʙʘʥʘ, ʯʪʦ ʩʥʠʞʘʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʘʛʨʝ-

ʛʘʪʘ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʩʫʰʢʠ ʩʝʥʘ ʜʦ ʚʣʘʞʥʦʩʪʠ 16 ï 18 % ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʝ ʥʘʠʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʳʭ 

ʬʨʘʢʮʠʡ[15]. 

ʇʨʠ ʟʘʛʦʪʦʚʢʝ ʢʦʨʤʦʚ ʩʦʚʨʝʤʝʥʥʳʤʠ ʩʧʦʩʦʙʘʤʠ 60-70% ʚʳʨʘʱʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ 

ʧʦʜʚʝʨʛʘʝʪʩʷ ʠʟʤʝʣʴʯʝʥʠʶ. ɺ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ʚʢʣʶʯʝʥʳ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʩʘʤʦ-

ʭʦʜʥʳʝ (ʂʉʂ-100 ʠ ɽ-281) ʠ ʧʨʠʮʝʧʥʳʝ (ʂʇʂʋ-75) ʢʦʨʤʦʫʙʦʨʦʯʥʳʝ ʢʦʤʙʘʡʥʳ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ 

ʩʢʘʰʠʚʘʥʠʝ ʢʦʨʤʦʚʳʭ ʨʘʩʪʝʥʠʡ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʠʟʤʝʣʴʯʝʥʠʝʤ ʠ ʧʦʛʨʫʟʢʦʡ ʩʳʨʴʷ ʚ ʪʨʘʥʩʧʦʨʪʥʦʝ 

ʩʨʝʜʩʪʚʦ. 

ʇʨʠ ʟʘʛʦʪʦʚʢʝ ʨʘʩʩʳʧʥʦʛʦ ʠʟʤʝʣʴʯʝʥʥʦʛʦ ʩʝʥʘ ʩʢʦʰʝʥʥʫʶ ʪʨʘʚʷʥʫʶ ʤʘʩʩʫ ʧʨʦʚʷʣʠʚʘʶʪ ʜʦ 

ʚʣʘʞʥʦʩʪʠ 35ï40 %. ʇʦʜʙʦʨ ʤʘʩʩʳ ʠʟ ʚʘʣʢʦʚ ʩʝʥʘ ʟʣʘʢʦʚʳʭ ʪʨʘʚ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʠʟʤʝʣʴʯʝʥʠʝʤ ʠ 
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ʧʦʛʨʫʟʢʦʡ ʚ ʪʨʘʥʩʧʦʨʪ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʦʨʤʦʫʙʦʨʦʯʥʳʤʠ ʢʦʤʙʘʡʥʘʤʠ ʂʉʂ-100, ɽ-281, ʂʇʂʋ-75, 

ʂʇʀ-2,4 ʠ ʜʨ. (ʧʨʠʣʦʞʝʥʠʝ 2). ʇʨʠ ʵʪʦʤ ʩʥʠʤʘʶʪ ʧʦʣʦʚʠʥʫ ʠʣʠ 2/3 ʥʦʞʝʡ ʠʟʤʝʣʴʯʘʶʱʝʛʦ ʘʧʧʘʨʘʪʘ, 

ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʫʶ ʩʪʝʧʝʥʴ ʠʟʤʝʣʴʯʝʥʠʷ ʨʘʩʪʝʥʠʡ (ʜʣʠʥʘ ʨʝʟʢʠ 10 ï 12 ʩʤ) ʠ ʚʳʩʦ-

ʢʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʢʦʤʧʣʝʢʩʘ 80 ï 100 ʪ ʟʘ ʩʤʝʥʫ[11]. ɼʣʷ ʧʦʜʙʦʨʘ ʠ ʠʟʤʝʣʴʯʝʥʠʷ ʤʘʩʩʳ ʠʟ ʙʦ-

ʙʦʚʳʭ ʪʨʘʚ ʢʦʨʤʦʫʙʦʨʦʯʥʳʝ ʢʦʤʙʘʡʥʳ ʤʝʥʝʝ ʧʨʠʛʦʜʥʳʝ, ʪʘʢ ʢʘʢ ʧʨʠ ʠʟʤʝʣʴʯʝʥʠʠ ʯʘʩʪʴ ʣʠʩʪʴʝʚ ʦʪ-

ʨʳʚʘʶʪʩʷ, ʘ ʧʨʠ ʧʦʛʨʫʟʢʝ ʧʨʦʠʩʭʦʜʠʪ ʧʦʪʝʨʷ ʠʟʤʝʣʴʯʝʥʥʦʡ ʤʘʩʩʳ ʚ ʚʝʪʨʝʥʫʶ ʧʦʛʦʜʫ. ʀʟʤʝʣʴʯʝʥʥʫʶ 

ʤʘʩʩʫ ʪʨʘʥʩʧʦʨʪʠʨʫʶʪ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʪʨʘʢʪʦʨʥʳʭ ʧʨʠʮʝʧʦʚ: ʇʉɽ-12,5, ʇʉɽ-20, ʇʉɽ-30. 

ʍʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʜʘʝʪ ʩʧʦʩʦʙ ʟʘʛʦʪʦʚʢʠ ʨʘʩʩʳʧʥʦʛʦ ʩʝʥʘ ʚʣʘʞʥʦʩʪʴʶ 30 ï35 % ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʧʦʜʙʦʨʱʠʢʘ ʊ-050, ʦʪʚʦʟʢʦʡ ʤʘʩʩʳ ʚ ʭʨʘʥʠʣʠʱʝ, ʠʟʤʝʣʴʯʝʥʠʝʤ ʠʟʤʝʣʴʯʠʪʝʣʝʤ ʊ-255 ʩ ʧʦʜʘ-

ʯʝʡ ʧʥʝʚʤʦʚʝʥʪʠʣʷʪʦʨʦʤ ʚ ʭʨʘʥʠʣʠʱʝ. ʅʝʜʦʩʪʘʪʢʦʤ ʟʘʛʦʪʦʚʢʠ ʩʝʥʘ ʩ ʜʦʩʫʰʠʚʘʥʠʝʤ ʘʢʪʠʚʥʳʤ ʚʝʥʪʠ-

ʣʠʨʦʚʘʥʠʝʤ ʧʨʦʚʷʣʝʥʥʳʭ ʪʨʘʚ ʚ ʠʟʤʝʣʴʯʝʥʥʦʤ ʚʠʜʝ ʷʚʣʷʝʪʩʷ ʦʧʘʩʥʦʩʪʴ ʩʠʣʴʥʦʛʦ ʩʘʤʦʩʦʛʨʝʚʘʥʠʷ ʠ 

ʧʣʝʩʥʝʚʝʥʠʷ ʧʨʦʜʫʢʪʘ ʧʨʠ ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ [11]. 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʩʝʥʘʞʘ. ʕʪʘ ʪʝʭʥʦʣʦʛʠʷ ʧʦ-

ʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʢʦʨʤ ʧʠʪʘʪʝʣʴʥʦʩʪʴʶ 0,42 ï 0,45 ʢʦʨʤ. ʝʜ. ʉʝʥʘʞʠʨʦʚʘʥʠʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʝʩʪʠ 

ʤʥʦʛʦʫʢʦʩʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ (2 ï 3) ʫʢʦʩʘ ʠ ʪʦʣʴʢʦ ʟʘ ʩʯʝʪ ʵʪʦʛʦ ʫʚʝʣʠʯʠʪʴ ʥʘ 30% 

ʩʙʦʨ ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ ʠ ʥʘ 70% ʩʙʦʨ ʧʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ. 

ɼʘʣʴʥʝʡʰʠʝ ʨʘʟʚʠʪʠʝ ʧʦʣʫʯʘʝʪ ʠʩʢʫʩʩʪʚʝʥʥʘʷ ʩʫʰʢʘ ʪʨʘʚ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʭ ʠ 

ʙʨʠʢʝʪʠʨʦʚʘʥʥʳʭ ʢʦʨʤʦʚ [16,17]. ʀʩʢʫʩʩʪʚʝʥʥʘʷ ʩʫʰʢʘ ʪʨʘʚ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʘʪʴ ʢʦʨʤʘ ʧʨʘʢ-

ʪʠʯʝʩʢʠ ʥʝ ʫʩʪʫʧʘʶʱʠʝ ʧʦ ʧʠʪʘʪʝʣʴʥʦʩʪʠ ʤʥʦʛʠʤ ʢʦʥʮʝʥʪʨʘʪʘʤ ʠ ʧʨʝʚʦʩʭʦʜʷʱʠʝ ʠʭ ʧʦ ʩʦʜʝʨʞʘʥʠʶ 

ʧʨʦʪʝʠʥʘ, ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʚʠʪʘʤʠʥʦʚ ʠ ʜʨʫʛʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ. 

ʇʠʪʘʪʝʣʴʥʦʩʪʴ 1 ʢʛ ʠʩʢʫʩʩʪʚʝʥʥʦ ʦʙʝʟʚʦʞʝʥʥʳʭ ʪʨʘʚ ʩʦʩʪʘʚʣʷʝʪ 0,75 ï 0,85 ʢʦʨʤ. ʝʜ. ʧʨʠ ʩʦ-

ʜʝʨʞʘʥʠʠ ʧʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ 130 ï 150 ʛ ʠ ʢʘʨʦʪʠʥʘ 200 ï 300ʤʛ. 

ʆʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘʛʦʪʦʚʢʘ ʪʘʢʞʝ ʢʦʨʤʦʚ ʩ ʦʙʨʘʙʦʪʢʦʡ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʢʦʥʩʝʨʚʘʪʦʨʘʤʠ ʠ 

ʭʠʤʠʯʝʩʢʠʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʤʠ ʙʦʣʝʝ ʧʦʣʥʦʤʫ ʩʦʭʨʘʥʝʥʠʶ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʧʦʣʫ-

ʯʝʥʠʶ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʢʦʨʤʘ ʠ ʣʫʯʰʝʤʫ ʠʭ ʫʩʚʦʝʥʠʶ. 

ʆʜʥʦ ʠʟ ʥʝʦʙʭʦʜʠʤʳʭ ʫʩʣʦʚʠʡ ʧʦʣʫʯʝʥʠʷ ʩʝʥʘ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ - 

ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʢʦʰʝʥʠʝ ʪʨʘʚ. ʇʨʦʤʝʜʣʝʥʠʝ ʩ ʫʙʦʨʢʦʡ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʥʘ 5 ï 7 ʜʥʝʡ ʧʨʠʚʦʜʠʪ ʢ 

ʫʤʝʥʴʰʝʥʠʶ ʧʠʪʘʪʝʣʴʥʳʭ ʮʝʥʥʦʩʪʝʡ ʢʦʨʤʦʚ ʠ ʩʥʠʞʘʝʪ ʠʭ ʧʝʨʝʚʘʨʠʤʦʩʪʴ ʥʘ 10 ï 20 % [15,18]. 

ʇʨʠ ʟʘʛʦʪʦʚʢʝ ʩʝʥʘ ʩ ʧʨʦʚʷʣʠʚʘʥʠʝʤ ʪʨʘʚ ʚ ʚʘʣʢʘʭ ʦʧʝʨʘʮʠʠ ʩʛʨʝʙʘʥʠʷ ʠ ʚʦʨʦʰʝʥʠʷ ʥʝ ʧʨʠʤʝ-

ʥʷʶʪʩʷ. ɿʘʛʦʪʦʚʢʘ ʧʨʝʩʩʦʚʘʥʥʦʛʦ ʩʝʥʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʧʦʨʰʥʝʚʳʭ ʠ ʨʫʣʦʥʥʳʭ ʧʨʝʩʩ-

ʧʦʜʙʦʨʱʠʢʦʚ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʨʘʙʦʪ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʘʛʨʝʛʘʪʦʚ ʜʣʷ ʟʘʛʦʪʦʚʢʠ ʩʪʝʙʝʣʴʯʘʪʳʭ ʢʦʨʤʦʚ ʧʦ-

ʢʘʟʘʣ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʨʝʙʫʶʪ ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʳ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʟʘʠʤʦʩʚʷʟʘʥʥʦʡ 

ʨʘʙʦʪʳ ʚʩʝʭ ʟʚʝʥʴʝʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʧʦʪʝʨʴ ʦʪ ʧʨʦʩʪʦʝʚ ʘʛ-

ʨʝʛʘʪʦʚ ʠ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʟʘʛʦʪʘʚʣʠʚʘʝʤʳʭ ʢʦʨʤʦʚ. 
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Annotation 
Methods of silage of crops, technologies and technical means of mowing, falling and picking of rolls 

are considered. In the article, analyzed technologies and technical means of procurement and preparation 

of feed. Increased efficiency of usage of technical means of fodder procurement provides for improvement of 

technological processes of fodder harvesting and optimization of vehicles during silage procurement. 

Keywords: silage, mowing, harvesting, feed, conservation, corn. 

 

 

ʦʨʤʦʚʘʷ ʙʘʟʘ ʩʝʛʦʜʥʷ ʥʝʚʦʟʤʦʞʥʘ ʙʝʟ ʚʥʝʜʨʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʟʘʛʦʪʦʚʢʠ ʠ ʧʨʠʛʦ-

ʪʦʚʣʝʥʠʷ ʢʦʨʤʦʚ. ʂ ʥʠʤ ʦʪʥʦʩʷʪ: ʩʠʣʦʩʦʚʘʥʠʝ, ʧʨʠʛʦʪʦʚʣʝʥʠʝ ʩʝʥʘʞʘ, ʩʝʥʘ, ʪʨʘʚʷʥʦʡ ʤʫʢʠ, 

ʛʨʘʥʫʣʠʨʦʚʘʥʠʝ ʠ ʙʨʠʢʝʪʠʨʦʚʘʥʠʝ ʢʦʨʤʦʚ, ʙʝʟʦʙʤʦʣʦʪʥʘʷ ʫʙʦʨʢʘ ʟʝʨʥʦʬʫʨʘʞʥʳʭ ʢʫʣʴʪʫʨ, ʧʦʜʛʦʪʦʚʢʘ 

ʩʦʣʦʤʳ, ʧʨʠʛʦʪʦʚʣʝʥʠʝ ʧʦʣʥʦʨʘʮʠʦʥʥʳʭ ʢʦʨʤʦʩʤʝʩʝʡ (ʢʦʤʙʠʢʦʨʤʦʚ). ʇʨʠʤʝʥʝʥʠʝ ʧʨʦʛʨʝʩʩʠʚʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʟʘʛʦʪʦʚʢʠ ʠ ʢʦʥʩʝʨʚʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ 

ʢʦʨʤʦʚ ʟʘ ʩʯʝʪ ʨʝʟʢʦʛʦ ʩʦʢʨʘʱʝʥʠʷ ʧʦʪʝʨʴ ʧʨʠ ʠʭ ʫʙʦʨʢʝ ʠ ʭʨʘʥʝʥʠʠ. ʆʩʥʦʚʥʳʤʠ ʚʠʪʘʤʠʥʠʟʠʨʦʚʘʥ-

ʥʳʤʠ ʢʦʨʤʘʤʠ ʜʣʷ ʦʪʢʦʨʤʦʯʥʦʛʦ ʤʦʣʦʜʥʷʢʘ ʚ ʩʪʦʡʣʦʚʳʡ ʧʝʨʠʦʜ ʩʣʫʞʘʪ: ʩʠʣʦʩ, ʩʝʥʘʞ, ʩʝʥʦ ʠ ʩʦʣʦʤʘ. 

ɺʝʜʫʱʝʝ ʤʝʩʪʦ ʠʟ ʩʦʯʥʳʭ ʢʦʨʤʦʚ, ʟʘʛʦʪʘʚʣʠʚʘʝʤʳʭ ʥʘ ʩʪʦʡʣʦʚʳʡ ʧʝʨʠʦʜ, ʟʘʥʠʤʘʝʪ ʩʠʣʦʩ.  

ʄʦʣʦʯʥʘʷ ʢʠʩʣʦʪʘ ʜʦʣʞʥʘ ʙʳʪʴ ʠ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʢʦʥʩʝʨʚʠʨʫʶʱʠʤ ʚʝʱʝʩʪʚʦʤ ʚ ʩʠʣʦʩʝ. ʆʙ-

ʣʘʜʘʷ ʙʦʣʝʝ ʧʦʣʝʟʥʳʤʠ ʜʠʝʪʠʯʝʩʢʠʤʠ ʢʘʯʝʩʪʚʘʤʠ, ʦʥʘ ʷʚʣʷʝʪʩʷ ʩʠʣʴʥʦʡ ʢʠʩʣʦʪʦʡ, ʯʝʤ ʫʢʩʫʩʥʘʷ, ʠ ʜʣʷ 

ʩʚʦʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʪʨʝʙʫʝʪ ʤʝʥʴʰʝ ʩʘʭʘʨʘ, ʥʝʜʦʩʪʘʪʦʢ ʢʦʪʦʨʦʛʦ ʚ ʨʘʩʪʝʥʠʷʭ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪ-

ʩʷ ʥʘ ʢʘʯʝʩʪʚʝ ʠʭ ʢʦʥʩʝʨʚʠʨʦʚʘʥʠʷ. ʅʘʢʦʧʣʝʥʠʝ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ ʚ ʩʠʣʦʩʝ ʚ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ ð 

ʧʦʢʘʟʘʪʝʣʴ ʘʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʥʝʤ ʥʝʞʝʣʘʪʝʣʴʥʦʛʦ ʙʨʦʞʝʥʠʷ, ʠ ʩʚʷʟʘʥʦ ʩ ʙʦʣʴʰʠʤʠ ʧʦʪʝʨʷʤʠ ʩʘʭʘʨʘ. 

ɺ ʭʦʨʦʰʝʤ ʩʠʣʦʩʝ ʤʦʣʦʯʥʦʡ ʢʠʩʣʦʪʳ ʩʦʜʝʨʞʠʪʩʷ ʚ 2-3 ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʫʢʩʫʩʥʦʡ, ʠʟ-ʟʘ ʵʪʦʛʦ 

ʦʥ ʥʝ ʠʤʝʝʪ ʨʝʟʢʦʛʦ ʟʘʧʘʭʘ. 

ʐʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʩʠʣʦʩʥʳʝ ʢʫʣʴʪʫʨʳ ʢʫʢʫʨʫʟʘ, ʠ ʙʦʙʦʚʦ-ʟʣʘʢʦʚʳʝ ʤʝʰʘʥʢʠ ʮʝʣʝʩʦ-

ʦʙʨʘʟʥʦ ʩʢʘʰʠʚʘʪʴ ʥʘ ʩʠʣʦʩ ʚ ʬʘʟʝ ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ ʟʝʨʥʘ, ʧʦʜʩʦʣʥʝʯʥʠʢ ï ʚ ʥʘʯʘʣʝ ʮʚʝʪʝʥʠʷ, ʩʫ-

ʜʘʥʩʢʫʶ ʪʨʘʚʫ ï ʚ ʬʘʟʝ ʚʳʙʨʘʩʳʚʘʥʠʷ ʤʝʪʝʣʦʢ, ʤʥʦʛʦʣʝʪʥʠʝ ʟʣʘʢʦʚʳʝ ʪʨʘʚʳ ï ʚ ʥʘʯʘʣʝ ʢʦʣʦʰʝʥʠʷ. 

ʉʠʣʦʩʦʚʘʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʩʢʘʰʠʚʘʥʠʝ ʩ ʠʟʤʝʣʴʯʝʥʠʝʤ ï ʟʘʢʣʘʜʢʘ ʤʘʩʩʳ ʩ ʫʧʣʦʪ-

ʥʝʥʠʝʤ ï ʠʟʦʣʷʮʠʷ ʦʪ ʚʦʟʜʫʭʘ (ʫʢʨʳʪʠʝ ʟʘʛʦʪʦʚʣʝʥʥʦʛʦ ʢʦʨʤʘ). ʇʨʠ ʚʳʩʦʢʦʡ ʚʣʘʞʥʦʩʪʠ ʩʠʣʦʩʥʦʛʦ 

ʩʳʨʴʷ ʚ ʥʝʛʦ ʜʦʙʘʚʣʷʶʪ ʩʫʭʫʶ ʠʟʤʝʣʴʯʝʥʥʫʶ ʩʦʣʦʤʫ ʧʨʠ ʟʘʛʨʫʟʢʝ ʤʘʩʩʳ ʚ ʭʨʘʥʠʣʠʱʝ, ʘ ʧʨʠ ʝʝ ʥʝʜʦʩ-

ʪʘʪʢʝ ʫʚʣʘʞʥʷʶʪ. 

ʉʠʣʦʩʦʚʘʥʠʝ ʣʫʯʰʝ ʧʨʦʚʦʜʠʪʴ ʚ ʦʙʣʠʮʦʚʘʥʥʳʭ ʪʨʘʥʰʝʷʭ ʠ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʙʘʰʥʷʭ. ɺ ʜʝʡʩʪ-

ʚʫʶʱʠʭ ʪʠʧʦʚʳʭ ʧʨʦʝʢʪʘʭ ʨʘʟʤʝʨʳ ʩʠʣʦʩʥʳʭ ʪʨʘʥʰʝʡ ʢʦʣʝʙʣʶʪʩʷ: ʰʠʨʠʥʘ ï ʦʪ 6 ʜʦ 18 ʤ, ʚʳʩʦʪʘ ï ʦʪ 

2,4 ʜʦ 3,5 ʠ ʜʣʠʥʘ ï ʦʪ 15 ʜʦ 45 ʤ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʠʭ ʪʨʘʥʰʝʡ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʨʠ ʰʠʨʠʥʝ ʚ 6 ʤ ʪʨʫʜ-

ʥʦ ʪʨʘʤʙʦʚʘʪʴ ʟʝʣʝʥʫʶ ʤʘʩʩʫ, ʧʦʵʪʦʤʫ ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʘ ʰʠʨʠʥʘ 9 ï 12 ʤ. 

ʂʘʯʝʩʪʚʦ ʩʠʣʦʩʘ ʟʘʚʠʩʠʪ ʦʪ ʩʪʝʧʝʥʠ ʠʟʤʝʣʴʯʝʥʠʷ ʨʘʩʪʝʥʠʡ, ʧʨʠ ʦʯʝʥʴ ʤʝʣʢʦʤ ʠʟʤʝʣʴʯʝʥʠʠ ʦʥ 

ʧʝʨʝʢʠʩʣʷʝʪʩʷ. ʇʨʠ ʫʙʦʨʢʝ ʢʫʢʫʨʫʟʳ ʚ ʬʘʟʝ ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ ʨʘʟʤʝʨ ʯʘʩʪʠʮ ʜʦʣʞʝʥ ʙʳʪʴ 8 ï 10 ʩʤ, 

ʙʦʙʦʚʳʭ ï 2é3 ʩʤ. ʆʪʘʚʫ ʪʨʘʚ, ʙʦʪʚʫ ʢʦʨʥʝʧʣʦʜʦʚ, ʢʘʧʫʩʪʥʳʡ ʣʠʩʪ ʥʝ ʠʟʤʝʣʴʯʘʶʪ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʥʠ-

ʟʠʪʴ ʩʦʢʦʦʪʜʝʣʝʥʠʝ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʆ ʩʠʣʦʩʫʝʤʦʩʪʠ ʢʫʣʴʪʫʨ ʩʫʜʷʪ 

ʧʦ ʩʘʭʘʨʦ-ʧʨʦʪʝʠʥʦʚʦʤʫ ʦʪʥʦʰʝʥʠʶ. ɼʣʷ ʭʦʨʦʰʦ ʩʠʣʦʩʫʝʤʳʭ ʢʫʣʴʪʫʨ ʦʥʦ ʨʘʚʥʦ 0,7 ï 1,5 : 1,0; ʪʨʫʜ-

ʥʦʩʠʣʦʩʫʝʤʳʭ ï0,5ï0,7 : 1,0 ʠ ʜʣʷ ʥʝʩʠʣʦʩʫʝʤʳʭ ï ʤʝʥʝʝ 0,5 : 1,0. 

 ʉʠʣʦʩʦʚʘʥʠʝ ʙʦʙʦʚʳʭ ʤʥʦʛʦʣʝʪʥʠʭ ʠ ʦʜʥʦʣʝʪʥʠʭ ʪʨʘʚ, ʘ ʪʘʢʞʝ ʤʦʣʦʜʳʭ ʟʣʘʢʦʚʳʭ ʪʨʘʚ, ʚʳʨʘ-

ʱʝʥʥʳʭ ʧʨʠ ʚʳʩʦʢʠʭ ʜʦʟʘʭ ʘʟʦʪʘ ʠ ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʪʨʫʜʥʦʩʠʣʦʩʫʝʤʳʤ, ʠʩʧʦʣʴʟʫʶʪ ʭʠʤʠʯʝʩʢʠʝ ʧʨʝʧʘ-

ʨʘʪʳ. ʍʦʨʦʰʠʡ ʢʦʨʤ ʧʦʣʫʯʘʶʪ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʤʫʨʘʚʴʠʥʦʡ ʢʠʩʣʦʪʳ -3 ʢʛ/ʪ (ʧʝʨʝʜ ʚʥʝʩʝʥʠʝʤ ʝʝ ʨʘʟ-

ʙʘʚʣʷʶʪ ʚ 3ï4 ʨʘʟʘ) ʠ ʙʝʥʟʦʡʥʦʡ ʢʠʩʣʦʪʳ ï 2ï3 ʢʛ/ʪ. ɼʣʷ ʢʦʥʩʝʨʚʠʨʦʚʘʥʠʷ ʪʨʘʚ ʤʦʞʥʦ ʪʘʢʞʝ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴ ʧʠʨʦʩʫʣʴʬʠʪ ʥʘʪʨʠʷ ï 4,5 ʢʛ/ʪ, ʙʠʩʫʣʴʬʘʪ ʥʘʪʨʠʷ - 4é6 ʠ ʥʠʪʨʠʪ ʥʘʪʨʠʷ ï 1 ʢʛ/ʪ. ʇʨʠʤʝʥʷʝʤʳʝ 

ʢʦʥʩʝʨʚʘʥʪʳ ʤʦʞʥʦ ʧʨʠʦʙʨʝʩʪʠ ʚ ʟʦʦʚʝʪʩʥʘʙʝ ʚ ʥʫʞʥʦʤ ʢʦʣʠʯʝʩʪʚʝ. ɼʣʷ ʚʥʝʩʝʥʠʷ ʢʦʥʩʝʨʚʠʨʫʶʱʠʭ 

ʚʝʱʝʩʪʚ ʧʦʣʴʟʫʶʪʩʷ ʪʘʢʠʤ ʨʘʩʯʝʪʦʤ: ʥʘ 3,5 ʪ ʩʠʣʦʩʫʝʤʦʡ ʤʘʩʩʳ (ʦʜʥʘ ʘʚʪʦʤʘʰʠʥʘ) ʥʝʦʙʭʦʜʠʤʦ ʚʥʝ-

ʩʪʠ 7 ʢʛ ʙʝʥʟʦʡʥʦʡ ʢʠʩʣʦʪʳ, ʠʣʠ 11 ʢʛ ʨʘʟʚʝʜʝʥʥʦʡ ʤʫʨʘʚʴʠʥʦʡ ʢʠʩʣʦʪʳ, ʠʣʠ 17,5 ʢʛ ʧʠʨʦʩʫʣʴʬʘʪʘ 

ʥʘʪʨʠʷ, ʠʣʠ 3,5 ʢʛ ʥʠʪʨʠʪʘ ʥʘʪʨʠʷ, ʠʣʠ 21 ʢʛ ʙʠʩʫʣʴʬʘʪʘ ʥʘʪʨʠʷ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʪʨʫʜʥʦʩʠʣʦʩʫʝʤʳʝ ʪʨʘʚʳ ʢʦʥʩʝʨʚʠʨʫʶʪ ʫʛʣʝʢʠʩʣʳʤ ʛʘʟʦʤ (22ï25 ʢʛ ʛʘʟʘ ʥʘ 

1000 ʪ ʤʘʩʩʳ). ɿʘʛʨʫʟʠʚ ʪʨʘʥʰʝʶ ʟʝʣʝʥʦʡ ʤʘʩʩʦʡ ʥʘ ʚʳʩʦʪʫ 0,8é1 ʤ, ʯʝʨʝʟ ʢʘʞʜʳʝ 3 ʤ ʝʝ ʜʣʠʥʳ ʢʦʨ-

ʜʦʚʳʤ ʰʣʘʥʛʦʤ ʩ ʥʘʢʦʥʝʯʥʠʢʦʤ (ʜʣʠʥʘ 1 ʤ) ʚʚʦʜʷʪ ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ, ʧʦʩʪʫʧʘʶʱʠʡ ʠʟ ʛʘʟʦʚʳʭ ʙʘʣʣʦ-

ʥʦʚ, ʚ ʪʝʯʝʥʠʝ 2ï3 ʤʠʥ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʘʯʥʝʪ ʛʘʩʥʫʪʴ ʟʘʞʞʝʥʥʘʷ ʩʧʠʯʢʘ. ʇʨʠʤʝʥʝʥʠʝ ʵʪʦʛʦ ʩʧʦʩʦʙʘ 

ʵʬʬʝʢʪʠʚʥʦ ʧʨʠ ʩʠʣʦʩʦʚʘʥʠʠ ʢʦʨʤʘ ʚ ʟʘʛʣʫʙʣʝʥʥʳʭ ʮʝʤʝʥʪʠʨʦʚʘʥʥʳʭ ʪʨʘʥʰʝʷʭ. ʂʘʯʝʩʪʚʝʥʥʦ ʧʨʠʛʦ-

ʪʦʚʣʝʥʥʳʡ ʩʠʣʦʩ ʠʣʠ ʢʦʥʩʝʨʚʠʨʦʚʘʥʥʳʡ ʢʦʨʤ ʦʭʦʪʥʦ ʠ ʚ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ ʧʦʝʜʘʝʪʩʷ ʤʦʣʦʜʥʷʢʦʤ 

ʥʘʯʠʥʘʷ ʩ 2-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ.  

ʂʫʢʫʨʫʟʘ, ʫʙʨʘʥʥʘʷ ʜʦ ʤʦʣʦʯʥʦ-ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ, ʠʤʝʝʪ ʚʣʘʞʥʦʩʪʴ 80-85 % ʠ ʩʦʜʝʨʞʠʪ ʙʦʣʴ-

ʰʝ ʩʘʭʘʨʘ. ʉʠʣʦʩ ʠʟ ʪʘʢʦʡ ʤʘʩʩʳ ʧʦʣʫʯʘʝʪʩʷ ʧʝʨʝʢʠʩʣʝʥʥʳʤ, ʩ ʧʦʚʳʰʝʥʥʳʤʠ ʧʦʪʝʨʷʤʠ ʧʠʪʘʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚ (ʜʦ 25-35 %). ʆʙʳʯʥʦ ʢʫʢʫʨʫʟʫ ʩ ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʴʶ (ʩʚʳʰʝ 80 %) ʩʠʣʦʩʫʶʪ ʩ ʩʦʣʦ-

ʤʝʥʥʦʡ ʨʝʟʢʦʡ ʠʣʠ ʟʝʣʝʥʦʡ ʤʘʩʩʦʡ ʙʦʙʦʚʳʭ ʨʘʩʪʝʥʠʡ ʚ ʢʦʣʠʯʝʩʪʚʘʭ 10-15 %. ʇʨʠ ʭʦʨʦʰʝʤ ʩʤʝʰʠʚʘ-

ʂ 
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ʥʠʠ ʩ ʩʦʣʦʤʦʡ (ʜʣʠʥʘ ʨʝʟʢʠ 3-4 ʩʤ) ʜʦʩʪʠʛʘʝʪʩʷ ʭʦʨʦʰʘʷ ʧʦʝʜʘʝʤʦʩʪʴ ʩʠʣʦʩʘ ʠ ʧʦʚʳʰʘʝʪʩʷ ʝʛʦ ʧʠʪʘ-

ʪʝʣʴʥʦʩʪʴ ʥʘ 10-20 %. 

ʂʦʣʠʯʝʩʪʚʦ ʜʦʙʘʚʣʷʝʤʦʡ ʩʦʣʦʤʳ ʟʘʚʠʩʠʪ ʦʪ ʚʣʘʞʥʦʩʪʠ ʤʘʩʩʳ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʢʚʘʜʨʘʪʫ, ʚ ʣʝ-

ʚʦʤ ʚʝʨʭʥʝʤ ʫʛʣʫ ʢʦʪʦʨʦʛʦ ʧʨʦʩʪʘʚʣʷʝʪʩʷ ʚʝʣʠʯʠʥʘ ʚʣʘʞʥʦʩʪʠ ʩʠʣʦʩʫʝʤʦʛʦ ʩʳʨʴʷ, ʚ ʧʨʘʚʦʤ ð ʚʣʘʞ-

ʥʦʩʪʴ ʜʦʙʘʚʢʠ, ʚ ʮʝʥʪʨʝ ï ʦʧʪʠʤʘʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ. ɺ ʣʝʚʦʤ ʥʠʞʥʝʤ ʫʛʣʫ ï ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʝʤ 

ʧʨʘʚʦʛʦ ʚʝʨʭʥʝʛʦ ʫʛʣʘ ʠ ʦʧʪʠʤʘʣʴʥʦʡ ʚʣʘʞʥʦʩʪʴʶ, ʚ ʧʨʘʚʦʤ ʥʠʞʥʝʤ ï ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʣʝʚʳʤ ʚʝʨʭʥʠʤ 

ʠ ʦʧʪʠʤʘʣʴʥʦʡ ʚʣʘʞʥʦʩʪʴʶ. ʇʦ ʧʨʦʧʦʨʮʠʠ ʥʘʭʦʜʷʪ ʢʦʣʠʯʝʩʪʚʦ ʩʦʣʦʤʳ, ʜʦʙʘʚʣʷʝʤʦʡ ʥʘ 1 ʪʦʥʥʫ ʩʠʣʦ-

ʩʫʝʤʦʛʦ ʩʳʨʴʷ. 

ɺʳʜʝʣʝʥʠʝ ʪʝʧʣʦʪʳ ʠ ʧʦʚʳʰʝʥʠʝ ʚ ʤʘʩʩʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʧʨʦʮʝʩʩʝ ʩʠʣʦʩʦʚʘʥʠʠ, ʚʣʠʷʝʪ ʥʘ ʥʘ-

ʧʨʘʚʣʝʥʥʦʩʪʴ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʈʘʟʦʛʨʝʚʘʥʠʝ ʤʘʩʩʳ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʙʫʜʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥ ʚʝʩʴ ʢʠʩʣʦʨʦʜ ʚʦʟʜʫʭʘ, ʥʘʭʦʜʷʱʠʡʩʷ ʤʝʞʜʫ ʯʘʩʪʠʮʘʤʠ, ʧʫʩʪʦʪʳ ʥʝ ʟʘʧʦʣʥʷʪʩʷ ʫʛʣʝʢʠʩ-

ʣʳʤ ʛʘʟʦʤ, ʠ ʨʘʩʪʠʪʝʣʴʥʳʝ ʢʣʝʪʢʠ ʥʝ ʧʦʛʠʙʥʫʪ. ɺ ʭʦʨʦʰʦ ʫʧʣʦʪʥʝʥʥʦʡ ʤʘʩʩʝ, ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʦʪ ʚʦʟ-

ʜʫʭʘ, ʜʳʭʘʥʠʝ ʢʣʝʪʦʢ ʧʨʝʢʨʘʱʘʝʪʩʷ ʯʝʨʝʟ 6-8 ʯʘʩʦʚ ʧʦʩʣʝ ʟʘʛʨʫʟʢʠ ʤʘʩʩʳ ʚ ʩʠʣʦʩʦʭʨʘʥʠʣʠʱʝ. 

ʇʨʠʝʤʣʝʤʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʤʦʣʦʯʥʦʢʠʩʣʳʭ ʙʘʢʪʝʨʠʡ ʷʚʣʷʝʪʩʷ 25-30 Áʉ. ʉ ʨʘʟʦʛʨʝ-

ʚʘʥʠʝʤ ʤʘʩʩʳ ʚʳʰʝ 30-35 Áʉ ʫʛʥʝʪʘʝʪʩʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʤʦʣʦʯʥʦʢʠʩʣʳʭ ʙʘʢʪʝʨʠʡ, ʪʦʨʤʦʟʠʪʩʷ ʧʦʜʢʠʩ-

ʣʝʥʠʝ ʢʦʨʤʘ, ʥʘʯʠʥʘʶʪ ʨʘʟʤʥʦʞʘʪʴʩʷ ʩʧʦʨʦʚʳʝ ʙʘʢʪʝʨʠʠ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʤʘʩʣʷʥʦʢʠʩʣʳʝ. ʇʦʵʪʦʤʫ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʠʣʦʩʘ ʥʝʦʙʭʦʜʠʤʘ ʪʱʘʪʝʣʴʥʘʷ ʪʨʘʤʙʦʚʢʘ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʜʦʩʪʫʧʘ ʚʦʟʜʫʭʘ 

ʚ ʤʘʩʩʫ. ʇʨʠ ʧʣʦʪʥʦʩʪʠ ʤʘʩʩʳ 600 ʢʛ ʚ 1 ʤ
3
 ʧʦʪʝʨʠ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʩ 1 ʢʚʘʜʨʘʪʥʦʛʦ ʩʘʥʪʠʤʝʪʨʘ ʧʣʦ-

ʱʘʜʠ ʩʦʩʪʘʚʣʷʶʪ 5 ʢʛ, ʧʨʠ ʧʣʦʭʦʡ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʠ ʧʣʦʪʥʦʩʪʠ (200 ʢʛ/ʤ3) ï ʜʦ 200 ʢʛ, ʘ ʧʨʦʥʠʢʥʦʚʝ-

ʥʠʝ ʚʦʟʜʫʭʘ ʥʘ ʛʣʫʙʠʥʫ 0,5 ʤʝʪʨʘ ʫʚʝʣʠʯʠʚʘʝʪ ʧʦʪʝʨʠ ʜʦ 17 %. 

ʇʦ ʦʢʦʥʯʘʥʠʠ ʟʘʛʨʫʟʢʠ ʩʠʣʦʩʦʭʨʘʥʠʣʠʱʘ ʥʝʦʙʭʦʜʠʤʘ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʪʨʘʤʙʦʚʢʘ ʧʦ 2-3 ʯʘʩʘ ʚ 

ʜʝʥʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 3-5 ʜʥʝʡ. ʇʨʠ ʫʧʣʦʪʥʝʥʠʠ ʩʚʝʞʠʭ ʨʘʩʪʝʥʠʡ ʝʤʫ ʧʨʦʪʠʚʦʜʝʡʩʪʚʫʝʪ ʫʧʨʫʛʦʩʪʴ ʞʠ-

ʚʳʭ ʢʣʝʪʦʢ, ʘ ʦʪʤʝʨʰʠʝ ʢʣʝʪʢʠ ʭʦʨʦʰʦ ʧʦʜʜʘʶʪʩʷ ʫʧʣʦʪʥʝʥʠʶ. ʅʘ ʢʘʯʝʩʪʚʝʥʥʦ ʫʧʣʦʪʥʝʥʥʦʡ ʤʘʩʩʝ 

ʯʝʪʢʦ ʚʠʜʝʥ ʩʣʝʜ ʛʫʩʝʥʠʮʳ ʠʣʠ ʧʨʦʪʝʢʪʦʨ ʢʦʣʝʩʘ ʪʨʘʢʪʦʨʘ. ɺʝʣʠʯʠʥʘ ʨʝʟʢʠ ʟʘʚʠʩʠʪ ʦʪ: ʩʠʣʦʩʫʝʤʦʩʪʠ 

ʩʳʨʴʷ ï ʣʝʛʢʦʩʠʣʦʩʫʝʤʦʝ ʠʟʤʝʣʴʯʘʝʪʩʷ ʜʦ 2-3 ʩʤ, ʪʨʫʜʥʦʩʠʣʦʩʫʝʤʦʝ - ʜʦ 1ʩʤ; ʚʣʘʞʥʦʩʪʠ  ï ʧʨʠ 70-

75% ï  2-4ʩʤ, 75-80 % ï 5-7ʩʤ, 80-85% ï 8-10 ʩʤ. 

 ʀʩʧʦʣʴʟʫʝʤʳʝ ʤʘʰʠʥʳ ʠ ʤʝʭʘʥʠʟʤʳ ʜʣʷ ʩʢʘʰʠʚʘʥʠʷ, ʠʟʤʝʣʴʯʝʥʠʷ ʠ ʧʦʛʨʫʟʢʠ ʚ ʪʨʘʥʩʧʦʨʪʥʳʝ 

ʩʨʝʜʩʪʚʘ ʂʉʂ-100 (ʂʉʂ-100ɸ-1), ɽ-281, ʋʕʉ çʇʦʣʝʩʴʝ-250è, ʂʇʂʋ-75, ʂʇʀ-2,4 ð ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʥʝʦʙʭʦʜʠʤʳʡ ʨʘʟʤʝʨ ʨʝʟʢʠ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʧʨʠʮʝʧʥʳʝ ʩʠʣʦʩʦʫʙʦʨʦʯʥʳʝ ʢʦʤʙʘʡʥʳ ʂʉ-

2,6, ʂʉʉ-2,6 ʥʫʞʜʘʶʪʩʷ ʚ ʪʱʘʪʝʣʴʥʦʡ ʨʝʛʫʣʠʨʦʚʢʝ ʨʝʞʫʱʝʛʦ ʘʧʧʘʨʘʪʘ, ʨʝʛʫʣʷʨʥʦʡ  ʟʘʪʦʯʢʝ ʚ ʧʨʦʮʝʩ-

ʩʝ ʫʙʦʨʢʠ ʩʠʣʦʩʘ, ʯʪʦ ʙʫʜʝʪ ʦʙʝʩʧʝʯʠʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʚʝʣʠʯʠʥʫ ʨʝʟʢʠ ʠ ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʨʝʟ ʩʪʝʙʣʝʩʪʦʷ. 

ʉʘʤʦʭʦʜʥʳʝ ʢʦʤʙʘʡʥʳ ʂʉʂ-100ɼ, ɽ-281, ʢʦʪʦʨʳʝ ʦʩʥʘʱʝʥʳ ʩʤʝʥʥʳʤʠ ʘʜʘʧʪʝʨʘʤʠ ʜʣʷ ʩʢʘʰʠʚʘʥʠʷ 

ʢʫʢʫʨʫʟʳ, ʪʨʘʚ ʠ ʧʦʜʙʦʨʘ ʩʝʥʘʞʘ, ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʤʘʰʠʥʘʤʠ ʢʦʨʤʦʟʘʛʦʪʦʚʠʪʝʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. 

ʉ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʘʛʦʪʘʚʣʠʚʘʶʪ 60...65% ʠʟʤʝʣʴʯʝʥʥʳʭ ʢʦʨʤʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʦ 70% ʩʠʣʦʩʘ, 80% 

ʩʝʥʘʞʘ ʠ 60% ʟʝʣʝʥʳʭ ʪʨʘʚ. ʊʘʢʞʝ ʥʘ ʜʦʣʶ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʠʮʝʧʥʳʭ ʤʘʰʠʥ ʂʉʉ-2,6ɸ ʧʨʠʭʦ-

ʜʠʪʩʷ 25% ʟʘʛʦʪʦʚʢʠ ʩʠʣʦʩʘ, ʂʀʈ-1,5 - ʜʦ 30% ʟʝʣʝʥʦʡ ʧʦʜʢʦʨʤʢʠ.  

ʍʦʪʝʣʦʩʴ ʙʳ ʦʪʤʝʪʠʪʴ ʯʪʦ, ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ (ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʘ-

ʛʦʪʦʚʢʠ ʛʨʫʙʳʭ ʢʦʨʤʦʚ) ʚʣʠʷʝʪ ʢʘʯʝʩʪʚʦ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʥʘʜʝʞʥʦʩʪʴ ʩʝʨʠʡʥʳʭ ʢʦʨʤʦʫʙʦʨʦʯʥʳʭ ʢʦʤ-

ʙʘʡʥʦʚ.  

ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʥʦʞʠ ʩʣʝʜʫʝʪ ʟʘʪʘʯʠʚʘʪʴ ʥʝ ʧʦʟʜʥʝʝ, ʯʝʤ ʧʦʩʣʝ ʠʟʤʝʣʴʯʝʥʠʷ 300 ʪʦʥʥ ʤʘʩ-

ʩʳ, ʪ.ʝ. ʧʨʘʢʪʠʯʝʩʢʠ ʝʞʝʜʥʝʚʥʦ. ʅʘ ʧʦʜʚʦʟʝ ʤʘʩʩʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʨʘʢʪʦʨʥʳʝ ʧʨʠʮʝʧʥʳʝ ʪʝʣʝʞʢʠ 

2ʇʊʉ-4-887ɸ, ʇʉɽ-12,5, ʇʉɽ-20, ʘʚʪʦʩʘʤʦʩʚʘʣʳ, ʥʘ ʨʘʟʨʘʚʥʠʚʘʥʠʠ ʤʘʩʩʳ ʚ ʪʨʘʥʰʝʝ, ʫʧʣʦʪʥʝʥʠʠ ð 

ʪʨʘʢʪʦʨʳ ʊ-130ʄ, ʂ-744ʈ, ɼ-606, ɼ-535, ʊʊʍ-215 ʠ ʜʨʫʛʠʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʠ ʟʘʛʦʪʦʚʢʝ ʩʠʣʦʩʘ ʠʟ ʩʤʝʰʘʥʥʳʭ ʧʦʩʝʚʦʚ ʢʫʢʫʨʫʟʳ ʩ ʩʦʝʡ 

ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʪʝʠʥʘ ʚ ʢʦʨʤʝ ʥʘ 42 %, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʯʠʩʪʳʤ ʧʦʩʝʚʦʤ ʢʫʢʫʨʫ-

ʟʳ. ʉʢʘʨʤʣʠʚʘʥʠʝ ʪʘʢʦʛʦ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʩʠʣʦʩʘ ʚ ʨʘʮʠʦʥʘʭ ʤʦʣʦʯʥʳʭ ʢʦʨʦʚ ʚʳʟʳʚʘʝʪ ʪʝʥʜʝʥʮʠʶ 

ʢ ʧʦʚʳʰʝʥʠʶ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʞʠʨʥʦʩʪʠ ʤʦʣʦʢʘ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʫʢʫʨʫʟʥʳʤ ʩʠʣʦʩʦʤ, ʘ 

ʚʢʣʶʯʝʥʠʝ ʚ ʨʘʮʠʦʥ ʨʝʤʦʥʪʥʦʛʦ ʤʦʣʦʜʥʷʢʘ ʫʚʝʣʠʯʠʚʘʝʪ ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ ʧʨʠʨʦʩʪʳ (ʥʘ 38 ʛ), ʧʨʠ ʵʪʦʤ 

ʟʘʪʨʘʪʳ ʢʦʨʤʘ ʥʘ 1 ʢʛ ʧʨʠʚʝʩʘ ʩʥʠʞʘʶʪʩʷ ʥʘ 1,27 ʢʦʨʤ. ʝʜ. 
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ʨʘʤʠ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ: ʧʨʘʚʠʣʴʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ, "ʢʘʢʠʝ ʫʩʣʫʛʠ ʩʣʝʜʫʝʪ ʧʨʝʜʦʩʪʘʚʣʷʪʴ, ʚ ʢʘʢʦʤ ʦʙʲʝʤʝ, 

ʢʘʢʦʛʦ ʢʘʯʝʩʪʚʘ ʠ ʜʦ ʢʘʢʦʛʦ ʚʨʝʤʝʥʠ" ʩ ʫʯʝʪʦʤ ʩʧʨʦʩʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ; ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʩʝʨʚʠʩʘ; ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʠ ʨʘʮʠʦʥʘʣʴʥʦʝ ʨʝʩʫʨʩʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ; ʚʝʣʠʯʠʥʘ ʦʩʥʦʚʥʦʛʦ ʠ 

ʦʙʦʨʦʪʥʦʛʦ ʢʘʧʠʪʘʣʦʚ, ʬʦʨʤ ʠ ʤʝʪʦʜʦʚ ʨʝʘʣʠʟʘʮʠʠ ʫʩʣʫʛʠ ʠ ʪ.ʜ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʨʘʢʪʦʨʳ, ʘʚʪʦʤʦʙʠʣʠ, ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ, ʨʝʤʦʥʪ, ʩʝʨʚʠʩ, ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʘ. 
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ʝʭʥʠʯʝʩʢʠʡ ʩʝʨʚʠʩ ï ʵʪʦ ʧʦʜʛʦʪʦʚʢʘ ʠ ʧʨʦʜʘʞʘ ʤʘʰʠʥ, ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʨʝʤʦʥʪ 

ʚ ʛʘʨʘʥʪʠʡʥʳʡ ʠ ʧʦʩʣʝʛʘʨʘʥʪʠʡʥʳʡ ʧʝʨʠʦʜ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʢʦʥʩʫʣʴʪʘʮʠʠ, ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʝ, 

ʧʨʦʜʘʞʘ ʟʘʧʯʘʩʪʝʡ, ʧʨʠʥʘʜʣʝʞʥʦʩʪʝʡ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʝʨʚʠʩʥʦʡ ʢʦʤʧʘʥʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʥʦʛʠʤʠ ʬʘʢʪʦʨʘʤʠ. 

ʉʨʝʜʠ ʥʠʭ: ʧʨʘʚʠʣʴʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ, "ʢʘʢʠʝ ʫʩʣʫʛʠ ʩʣʝʜʫʝʪ ʧʨʝʜʦʩʪʘʚʣʷʪʴ, ʚ ʢʘʢʦʤ ʦʙʲʝʤʝ, ʢʘʢʦʛʦ ʢʘ-

ʯʝʩʪʚʘ ʠ ʜʦ ʢʘʢʦʛʦ ʚʨʝʤʝʥʠ" ʩ ʫʯʝʪʦʤ ʩʧʨʦʩʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ; ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠ ʦʨʛʘ-

ʥʠʟʘʮʠʠ ʩʝʨʚʠʩʘ; ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʠ ʨʘʮʠʦʥʘʣʴʥʦʝ ʨʝʩʫʨʩʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ; ʚʝʣʠʯʠʥʘ ʦʩʥʦʚʥʦʛʦ ʠ ʦʙʦ-

ʨʦʪʥʦʛʦ ʢʘʧʠʪʘʣʦʚ, ʬʦʨʤ ʠ ʤʝʪʦʜʦʚ ʨʝʘʣʠʟʘʮʠʠ ʫʩʣʫʛʠ ʠ ʪ.ʜ. [1-15]. 

ʇʨʝʜʧʨʠʷʪʠʷ ʚʣʘʜʝʶʪ ʦʩʥʦʚʥʳʤʠ ʬʦʥʜʘʤʠ ʠ ʦʙʦʨʦʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ, ʚʳʜʝʣʷʝʤʳʤʠ ʠʤ ʠʭ ʫʯ-

ʨʝʜʠʪʝʣʝʤ. ɻʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʧʨʝʜʧʨʠʷʪʠʷ ʷʚʣʷʝʪʩʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʝʡ ʨʳʥʢʘ ʚ ʝʛʦ ʧʨʦʜʫʢ-

ʮʠʠ, ʨʘʙʦʪʘʭ, ʫʩʣʫʛʘʭ ʚ ʮʝʣʷʭ ʧʦʣʫʯʝʥʠʷ ʧʨʠʙʳʣʠ. ɼʣʷ ʵʪʦʛʦ ʦʥʦ ʦʙʝʩʧʝʯʠʚʘʝʪ: 

- ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʠʣʠ ʫʩʣʫʛʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʯʘʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʟʘʢʘʟʦʚ ʠ ʟʘ-

ʢʣʶʯʝʥʥʳʤʠ ʧʨʷʤʳʤʠ ʜʦʛʦʚʦʨʘʤʠ ʩ ʧʦʪʨʝʙʠʪʝʣʷʤʠ; 

- ʦʙʥʦʚʣʝʥʠʝ ʥʦʤʝʥʢʣʘʪʫʨʳ ʠ ʘʩʩʦʨʪʠʤʝʥʪʘ ʫʩʣʫʛ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʨʳʥʢʘ; 

- ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʫʩʣʫʛʠ ʜʦ ʫʨʦʚʥʷ ʣʫʯʰʠʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ; 

ï ʧʦʩʪʦʷʥʥʦʝ ʚʥʝʜʨʝʥʠʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ; 

- ʨʦʩʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʫʚʝʣʠʯʝʥʠʝ ʧʨʠʙʳʣʠ ʠʣʠ ʜʦʭʦʜʘ, ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ, ʵʢʦʥʦʤʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʜʨ.); 

- ʩʦʮʠʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʢʦʣʣʝʢʪʠʚʘ (ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʨʠʥʮʠʧʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʧʦ ʪʨʫʜʫ, ʩʦʮʠʘʣʴʥʦʡ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ, ʫʣʫʯʰʝʥʠʝ ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʫʩʪʨʘʥʝʥʠʝ ʪʷʞʝ-

ʣʦʛʦ ʨʫʯʥʦʛʦ ʠ ʤʘʣʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʪʨʫʜʘ, ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʞʠʣʴʝ, ʜʝʪʩʢʠʭ ʫʯʨʝ-

ʞʜʝʥʠʷʭ, ʫʣʫʯʰʝʥʠʝ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ, ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ); 

- ʩʘʤʦʫʧʨʘʚʣʝʥʠʝ ʪʨʫʜʦʚʦʛʦ ʢʦʣʣʝʢʪʠʚʘ ʢʘʢ ʩʨʝʜʩʪʚʦ ʫʩʠʣʝʥʠʷ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʢʘʞʜʦʛʦ ʨʘ-

ʙʦʪʘʶʱʝʛʦ ʚ ʧʦʚʳʰʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʜʦʩʪʠʞʝʥʠʠ ʚʳʩʦʢʠʭ ʢʦʥʝʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʜʝʷʪʝʣʴʥʦʩʪʠ; 

- ʦʭʨʘʥʫ ʠ ʫʣʫʯʰʝʥʠʝ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʧʝʨʚʠʯʥʳʝ ʟʚʝʥʴʷ ʩʝʨʚʠʩʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʣʦʞʥʳʝ ʩʪʨʫʢʪʫʨʥʳʝ ʬʦʨʤʠʨʦʚʘ-

ʥʠʷ. ɺ ʝʝ ʩʦʩʪʘʚʝ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʨʠ ʩʪʨʫʢʪʫʨʥʳʭ ʙʣʦʢʘ: 

- ʦʩʥʦʚʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ; 

- ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ; 

ï ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʂʘʞʜʳʡ ʠʟ ʥʠʭ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʠʩʫʱʝʡ ʝʤʫ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ. ɼʦʤʠʥʠʨʫʶʱʝʝ 

ʤʝʩʪʦ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʝ ʧʨʝʜʧʨʠʷʪʠʡ ʟʘʥʠʤʘʝʪ ʦʩʥʦʚʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ. ʂ ʦʩʥʦʚʥʦʤʫ ʧʨʦ-

ʠʟʚʦʜʩʪʚʫ ʦʪʥʦʩʷʪʩʷ ʧʦʜʨʘʟʜʝʣʝʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʧʨʝʜʤʝʪʦʚ ʪʨʫʜʘ. ʋʜʝʣʴʥʳʡ ʚʝʩ ʠʭ ʚ ʩʨʝʜʥʝʤ ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʯʠʩʣʝʥʥʦʩʪʠ ʟʘʥʷʪʳʭ ʨʘʙʦʪʥʠʢʦʚ ʩʦʩʪʘʚ-

ʣʷʝʪ ʦʢʦʣʦ 50%. ʉʪʨʫʢʪʫʨʥʳʤʠ ʝʜʠʥʠʮʘʤʠ ʦʩʥʦʚʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʶʪʩʷ ʮʝʭʘ, ʢʦʨʧʫʩʘ, ʧʝʨʝʜʝʣʳ, 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʫʯʘʩʪʢʠ, ʙʨʠʛʘʜʳ, ʨʘʙʦʯʠʝ ʤʝʩʪʘ. 

ɺʘʞʥʳʤ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʝ ʧʝʨʚʠʯʥʳʭ ʟʚʝʥʴʝʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʙʣʦʢ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. ɺ ʝʛʦ ʨʘʤʢʘʭ ʬʦʨʤʠʨʫʝʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʘ ʢʦʤʧʘʥʠʡ, ʦʙʲʝʜʠʥʝʥʠʡ, ʢʦʤʧʣʝʢʩʦʚ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʥʘ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ 

ʰʠʨʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʪʨʫʢʪʫʨʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. ʀʪʘʢ, ʩʪʨʫʢʪʫʨʘ ʧʨʦ-

ʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ï ʛʣʘʚʥʦʝ ʟʚʝʥʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʕʪʠ 

ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʟʘʥʷʪʳ ʚʳʧʦʣʥʝʥʠʝʤ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʨʘʙʦʪ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʮʝ-

ʭʦʚ, ʫʯʘʩʪʢʦʚ, ʨʘʙʦʯʠʭ ʤʝʩʪ. ʆʪ ʥʠʭ ʟʘʚʠʩʠʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʮʝʣʦʤ. 

ʇʦʵʪʦʤʫ ʩʝʡʯʘʩ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩʪʨʫʢʪʫʨʫ ʵʪʠʭ ʭʦʟʷʡʩʪʚ, ʠʭ ʦʨʛʘʥʠʟʘʮʠʶ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, 

ʦʙʝʩʧʝʯʠʪʴ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ʩʥʘʙʞʝʥʠʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʝʡ, ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʥʝʨʛʝʪʠʯʝ-

ʩʢʠʭ ʨʝʩʫʨʩʦʚ ʠ ʪ.ʜ. 

ɺ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʘʚʪʦʩʝʨʚʠʩʘ ʚʭʦʜʷʪ: ʩʪʘʥʮʠʠ ʠ ʧʫʥʢʪʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠ-

ʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ʘʚʪʦʤʦʙʠʣʝʡ, ʤʦʱʥʦʩʪʠ ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʜʝʪʘʣʝʡ ʠ ʘʛʨʝʛʘʪʦʚ, ʪʦʚʘʨʦʧʨʦʚʦʜʷʱʘʷ 

ʩʝʪʴ ʠ ʤʦʱʥʦʩʪʠ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʟʘʧʘʩʘʤʠ, ʜʨʫʛʠʝ ʤʦʱʥʦʩʪʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʨʘʙʦʪʫ ʩʠʩʪʝʤʳ. 

ʆʩʥʦʚʦʡ ʣʶʙʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʝ ʩʨʝʜʩʪʚʘ ï ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʬʦʨʤʘ ʩʨʝʜʩʪʚ 

ʪʨʫʜʘ ʚ ʩʠʩʪʝʤʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ. ʕʪʦ ʩʦʩʪʘʚʥʘʷ ʯʘʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʦʙʲʝʜʠʥʝʥʠʡ. ʊʘʢ, ʢʘʢ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ ʭʦʟʷʡʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʡ ʠ 

ʦʙʲʝʜʠʥʝʥʠʡ ʥʝʚʦʟʤʦʞʥʘ ʙʝʟ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ, ʧʦʵʪʦʤʫ ʠʭ ʫʯʝʪ ʠ ʘʥʘʣʠʟ ʠʤʝʝʪ ʦʯʝʥʴ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ. 

ʂ ʦʩʥʦʚʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʬʦʥʜʘʤ, ʠʩʧʦʣʴʟʫʝʤʳʤ ʥʘ ʩʪʘʥʮʠʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ 

(ʉʊʆ), ʦʪʥʦʩʷʪʩʷ: ʟʜʘʥʠʷ; ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʧʦʩʪʨʦʡʢʠ; ʧʝʨʝʜʘʪʦʯʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ; ʤʘʰʠʥʳ ʠ ʦʙʦʨʫ-

ʜʦʚʘʥʠʝ: ʩʠʣʦʚʳʝ ʤʘʰʠʥʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʨʘʙʦʯʠʝ ʤʘʰʠʥʳ, ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʧʨʠʙʦʨʳ ʠ ʫʩʪʨʦʡʩʪʚʘ, 

ʣʘʙʦʨʘʪʦʨʥʳʝ ʵʢʟʝʤʧʣʷʨʳ; ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘ; ʜʨʫʛʠʝ ʤʘʰʠʥʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ (ʥʘʧʨʠʤʝʨ, ʘʚ-

ʪʦʤʘʪʠʯʝʩʢʠʝ); ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ; ʠʥʩʪʨʫʤʝʥʪʳ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʠʥʚʝʥʪʘʨʴ ʠ ʪ.ʜ. 

ʊ 
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ʉʪʨʫʢʪʫʨʘ ʧʦ ʩʪʦʠʤʦʩʪʠ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ ʧʨʠʤʝʨʥʦ ʪʘʢʦʚʘ (%): ʟʜʘʥʠʷ, ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʩʦ-

ʦʨʫʞʝʥʠʷ ï 22, ʧʝʨʝʜʘʶʱʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ï 5, ʤʘʰʠʥʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ ï 15 (ʠʟ ʥʠʭ ʩʠʣʦʚʳʝ ʤʘʰʠʥʳ 

ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ ï 1-2, ʨʘʙʦʯʠʝ ʤʘʰʠʥʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ ï 13 ʧʨʦʮʝʥʪʦʚ), ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘ ï 1 -2, 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ - 2,5, ʠʥʩʪʨʫʤʝʥʪ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʠʥʚʝʥʪʘʨʴ ʠ ʪ.ʜ. ï 4-5. 

ʇʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʥʘʟʥʘʯʝʥʠʶ ʦʙʦʨʫʜʦʚʘʥʠʝ ʉʊʆ ʜʝʣʠʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ: 

- ʤʦʶʱʝʝ ʠ ʦʯʠʱʘʶʱʝʝ; 

- ʧʦʜʲʝʤʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʝ; 

- ʩʤʘʟʢʘ ʘʛʨʝʛʘʪʦʚ ʘʚʪʦʤʦʙʠʣʝʡ, ʟʘʧʨʘʚʢʘ ʠʭ ʛʦʨʶʯʝ-ʩʤʘʟʦʯʥʳʤʠ ʞʠʜʢʦʩʪʷʤʠ, ʚʦʟʜʫʭʦʤ ʠ ʜʨʫ-

ʛʠʤʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ; 

- ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʝ, ʢʦʥʪʨʦʣʴʥʦʝ ʠ ʨʝʛʫʣʠʨʦʚʦʯʥʦʝ; 

- ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʝ, ʢʦʥʪʨʦʣʴʥʦ-ʨʝʛʫʣʠʨʦʚʦʯʥʦʝ ʠ ʨʝʤʦʥʪ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ ʘʚʪʦ; 

- ʨʘʟʙʦʨʥʦ-ʩʙʦʨʥʦʝ; 

- ʰʠʥʦʤʦʥʪʘʞʥʦʝ ʠ ʰʠʥʦʤʦʥʪʘʞʥʦʝ; 

- ʤʘʣʷʨʥʦ-ʩʫʰʠʣʴʥʦʝ; 

- ʥʝʩʪʘʥʜʘʨʪʥʦʝ; 

- ʩʣʝʩʘʨʥʦ-ʤʦʥʪʘʞʥʳʡ ʠ ʩʧʝʮʠʘʣʴʥʳʡ ʠʥʩʪʨʫʤʝʥʪ. 
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ʇʨʝʞʜʝ ʚʩʝʛʦ ï ʧʦʵʣʝʤʝʥʪʥʦʡ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ, ʪʦ ʝʩʪʴ ʢʦʣʠʯʝʩʪʚʦ ʠ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙ-

ʥʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʉʊʆ. ʋʯʠʪʳʚʘʷ, 

ʯʪʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʠʤʝʝʪ ʩʝʟʦʥʥʳʝ ʠ ʚʨʝʤʝʥʥʳʝ ʢʦʣʝʙʘʥʠʷ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʴ ʜʦʩʪʠ-

ʛʘʝʪʩʷ ʧʫʪʝʤ ʦʧʪʠʤʠʟʘʮʠʠ. 

ɺʦ-ʚʪʦʨʳʭ, ʨʝʞʠʤ ʨʘʙʦʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʦʣʞʝʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʨʦʢʘʤ (ʯʘʩʦʚʦʡ, ʩʫʪʦʯʥʦʡ) 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ, ʯʪʦʙʳ ʥʝ ʥʘʨʫʰʘʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪ ʠ ʥʝ ʧʨʦʚʦʮʠʨʦʚʘʪʴ ʟʘʜʝʨʞʢʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʇʦʵʣʝʤʝʥʪʥʘʷ ʠ ʩʫʪʦʯʥʘʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʴ ʜʦʣʞʥʘ ʜʦʩʪʠʛʘʪʴʩʷ ʥʘ 

ʚʩʝʭ ʟʚʝʥʴʷʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʨʦʧʦʨʮʠʠ ʚʦ ʚʩʝʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʘʭ: ʢʦʣʠʯʝʩʪ-

ʚʦ ʵʣʝʤʝʥʪʦʚ ʧʦʜʯʠʥʷʝʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʝ. ʊʦ ʝʩʪʴ, ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʜʲʝʤ-

ʥʠʢʦʚ ʜʦʣʞʥʦ ʙʳʪʴ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʢʦʣʠʯʝʩʪʚʫ ʘʚʪʦʤʦʙʠʣʝʡ, ʢʦʪʦʨʳʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʙʳʣʠ ʧʨʠʥʷʪʳ 

ʥʘ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʨʝʤʦʥʪ. ɺʩʝ ʦʩʪʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ï ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʜʝʚʘʣʦʢ, ʩʢʣʘʜ-

ʩʢʠʝ ʧʦʤʝʱʝʥʠʷ, ʩʪʦʣʦʚʘʷ, ʜʫʰʝʚʳʝ, ʢʦʤʧʨʝʩʩʦʨʳ ʠ ʪ.ʧ. ï ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʙʝʩʧʝʨʝʙʦʡʥʫʶ ʨʘʙʦ-

ʪʫ ʉʊʆ ʧʦ ʦʩʥʦʚʥʳʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʘʤ. 

ʉʣʝʜʫʶʱʝʝ ʪʨʝʙʦʚʘʥʠʝ ï ʥʝʧʨʝʨʳʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ: ʣʶʙʦʡ ʬʘʢʪʦʨ ʩʯʠʪʘʝʪʩʷ ʥʝ-

ʨʘʮʠʦʥʘʣʴʥʳʤ, ʝʩʣʠ ʦʥ ʧʨʦʜʣʝʚʘʝʪ ʢʘʣʝʥʜʘʨʥʳʡ ʩʨʦʢ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ, ʪʦ ʝʩʪʴ ʩʨʦʢ ʚʳʧʦʣ-

ʥʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʨʘʙʦʪ ʦʪ ʥʘʯʘʣʘ ʜʦ ʦʢʦʥʯʘʥʠʷ. ɼʘʥʥʳʡ ʪʝʨʤʠʥ ʚʢʣʶʯʘʝʪ ʦʧʝʨʘʪʠʚʥʦʝ ʚʨʝʤʷ ʠ 

ʨʘʟʣʠʯʥʳʝ ʥʝʦʙʭʦʜʠʤʳʝ ʠʣʠ ʩʣʫʯʘʡʥʳʝ ʧʝʨʝʨʳʚʳ. ʊʨʝʙʦʚʘʥʠʝ ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠʪʴ 

ʤʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʨʳʚʦʚ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʮʠʢʣʝ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʦʢʨʘʱʝʥʠʶ 

ʩʨʦʢʘ ʚʳʧʦʣʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ. 

ʊʨʝʙʦʚʘʥʠʝ ʧʨʷʤʦʪʦʯʥʦʩʪʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʚʩʝʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʚʩʧʦʤʦ-

ʛʘʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ ʦʙʲʝʤ ʪʨʘʥʩʧʦʨʪʥʦʡ ʨʘʙʦʪʳ ʜʦʣʞʝʥ ʙʳʪʴ ʥʘʠʤʝʥʴʰʠʤ. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʢ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʦʙʩʣʫʞʠʚʘʥʠʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʉʊʆ ʜʝʣʷʪ ʥʘ: 

- ʤʝʪʘʣʣʦʨʝʞʫʱʝʝ; 

- ʢʫʟʥʝʯʥʦ-ʧʨʝʩʩʦʚʦʯʥʦʝ; 

- ʢʨʘʥʦʚʦʝ; 

- ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ; 

- ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ. 

ʂ ʤʝʪʘʣʣʦʨʝʞʫʱʝʤʫ ʦʙʦʨʫʜʦʚʘʥʠʶ ʦʪʥʦʩʷʪʩʷ ʪʦʢʘʨʥʦ-ʚʠʥʪʦʨʝʟʥʳʝ, ʩʚʝʨʣʠʣʴʥʳʝ, ʬʨʝʟʝʨʥʳʝ 

ʩʪʘʥʢʠ, ʢʦʪʦʨʳʝ, ʫʯʠʪʳʚʘʷ ʪʨʝʙʦʚʘʥʠʷ ʠʭ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʜʝʣʷʪʩʷ ʥʘ ʣʝʛʢʠʝ (ʜʦ 1 ʪʦʥʥʳ), ʩʨʝʜʥʠʝ (ʦʪ 1 

ʜʦ 10 ʪʦʥʥ) ʠ ʪʷʞʝʣʳʝ (ʙʦʣʝʝ 10 ʪʦʥʥ). ʂʫʟʥʝʯʥʦ-ʧʨʝʩʩʦʚʦʯʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ï ʵʪʦ ʧʨʝʩʩʳ, ʰʪʘʤʧʦ-

ʚʦʯʥʳʝ ʠ ʛʠʙʢʠʝ ʤʘʰʠʥʳ, ʥʦʞʥʠʮʳ. ʀʭ ʪʘʢʞʝ ʜʝʣʷʪ ʥʘ ʣʝʛʢʠʝ (ʜʦ 10 ʪʦʥʥ), ʩʨʝʜʥʠʝ (ʦʪ 10 ʜʦ 60 ʪʦʥʥ) 

ʠ ʪʷʞʝʣʳʝ (ʙʦʣʝʝ 60 ʪʦʥʥ). ʂʨʘʥʦʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ï ʛʨʫʟʦʧʦʜʲʝʤʥʳʝ ʤʘʰʠʥʳ ʩ ʨʫʯʥʳʤ ʠ ʩ ʤʘʰʠʥ-

ʥʳʤ ʧʨʠʚʦʜʦʤ: ʣʝʛʢʠʝ, ʩʨʝʜʥʠʝ, ʪʷʞʝʣʳʝ ʠ ʩʚʝʨʭʪʷʞʝʣʳʝ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʧʝʨʝʯʝʥʴ ʢʦʪʦʨʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥ ʚʳʰʝ, ʧʦ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤ ʩʚʦʡʩʪʚʘʤ ʨʘʟʜʝʣʷʶʪ ʥʘ ʩʣʦʞʥʦʝ, ʩʨʝʜʥʝʝ ʠ ʥʝʩʣʦʞʥʦʝ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʦʡ 

ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ ʩʫʱʝʩʪʚʫʶʪ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʝʛʦ ʦʙʩʣʫʞʠʚʘʥʠʶ. 

ʂ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤʫ ʦʙʦʨʫʜʦʚʘʥʠʶ ʦʪʥʦʩʷʪ ʚʩʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪ-

ʚʘ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʧʝʨʝʜʘʯʠ ʠ ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʠʠ (ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʠ ʪʝʧʣʦʚʦʡ) ʠ 

ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ (ʚʦʜʳ, ʚʦʟʜʫʭʘ, ʛʘʟʘ). 

ʆʪʥʦʩʠʪʝʣʴʥʦ ʚʩʝʭ ʚʠʜʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʘ ʩʠʩʪʝʤʘ ʧʣʘʥʦʚʦ-ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʳʭ ʨʝ-

ʤʦʥʪʦʚ, ʦʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʢʦʪʦʨʦʡ - ʦʙʝʩʧʝʯʠʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʡ ʩʨʦʢ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʦʨʫʜʦ-

ʚʘʥʠʷ, ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʟʘʪʨʘʪʳ ʨʝʩʫʨʩʦʚ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʝʛʦ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ 

ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʧʦʪʝʨʠ ʚʨʝʤʝʥʠ ʧʨʠ ʝʛʦ ʵʢʩʧʣʫʘʪʘʮʠʠ. ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʦʙʩʪʦʷʪʝʣʴʥʦ ʦʧʠʩʳʚʘʝʪʩʷ ʚ 

ʩʧʝʮʠʘʣʴʥʦʡ ʣʠʪʝʨʘʪʫʨʝ, ʘ ʥʘ ʧʨʘʢʪʠʢʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʨʘʚʠʣʘʤʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ 

ʠʥʩʪʨʫʢʮʠʷʤʠ ʉʊʆ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʝʭʥʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʘʚʪʦʩʝʨʚʠʩʘ ʚʩʝ ʙʦʣʴʰʝ ʫʩʣʦʞʥʷʝʪʩʷ ʠ ʩʦʚʝʨʰʝʥʩʪ-

ʚʫʝʪʩʷ, ʯʪʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʚʳʰʘʝʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʝʝ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʥʝ ʪʦʣʴʢʦ ʫʩʣʦʞ-

ʥʝʥʠʝʤ ʢʦʥʩʪʨʫʢʮʠʠ ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʠʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʘʛʨʝ-

ʛʘʪʦʚ, ʥʦ ʠ ʨʘʟʚʠʪʠʝʤ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʮʝʣʦʤ [1-15]. 

ɺ ʩʬʝʨʝ ʦʙʩʣʫʞʠʚʘʥʠʷ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʧʨʝʜʧʨʠʷʪʠʷ, ʝʛʦ ʦʪʜʝʣ-

ʢʘ, ʵʢʩʪʝʨʴʝʨʳ ʠ ʠʥʪʝʨʴʝʨʳ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʩʪʘʥʮʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʫʜʦʙʥʦ ʨʘʩʧʦʣʦʞʝʥʘ ʠ ʫʢʨʘʰʝʥʘ 

ʜʦʣʞʥʳʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʩʦʟʜʘʚʘʪʴ ʧʨʠʷʪʥʦʝ ʚʧʝʯʘʪʣʝʥʠʝ ʥʘ ʢʣʠʝʥʪʦʚ. ɽʩʣʠ ʉʊʆ ʧʨʠʥʘʜʣʝʞʠʪ ʬʠʨ-

ʤʝ, ʪʦ ʝʝ ʚʥʝʰʥʝʝ ʦʬʦʨʤʣʝʥʠʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʠʣʝʤ ʬʠʨʤʳ. 

ɽʩʣʠ ʞʝ ʵʪʦ ʥʝ ʪʘʢ, ʪʦ ʫʨʦʚʝʥʴ ʠ ʩʪʠʣʴ ʜʠʟʘʡʥʘ ʩʪʘʥʮʠʠ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʧʦʪʨʝʙʥʦʩʪʷʤ ʠ 

ʚʢʫʩʘʤ ʩʘʤʦʛʦ ʪʨʝʙʦʚʘʪʝʣʴʥʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ ʠʣʠ ʭʦʪʴ ʥʝʤʥʦʛʦ ʧʦʜʪʷʛʠʚʘʪʴʩʷ ʜʦ ʪʦʛʦ ʫʨʦʚʥʷ. 

ɺʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʉʊʆ ʝʩʪʴ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʚʪʦʩʪʦʷʥʦʢ, ʛʜʝ ʤʦʞʥʦ 

ʦʩʪʘʚʠʪʴ ʘʚʪʦ. ʊʘʢʞʝ ʦʥʠ ʜʦʣʞʥʳ ʙʳʪʴ ʵʩʪʝʪʠʯʝʩʢʠ ʦʬʦʨʤʣʝʥʳ ʠ ʫʜʦʙʥʳ ʜʣʷ ʧʘʨʢʦʚʢʠ. 

ʆʩʦʙʝʥʥʦ ʫʜʦʙʥʦ ʦʙʫʩʪʨʦʝʥʦ ʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦ ʜʦʣʞʥʦ ʙʳʪʴ ʧʦʤʝʱʝʥʠʝ ʜʣʷ ʧʨʠʝʤʘ ʢʣʠʝʥʪʦʚ, 

ʢʦʪʦʨʦʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʦʪʥʦʩʷʪ ʢ ʦʩʥʦʚʥʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʫ. ɼʘʥʥʳʝ ʧʦʤʝʱʝʥʠʷ ʟʘʥʠʤʘʶʪ ʜʦʩʪʘʪʦʯ-
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ʥʫʶ ʧʣʦʱʘʜʴ ʉʊʆ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 20-25% ʦʪ ʦʙʱʝʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʣʦʱʘʜʠ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ 

ʧʨʠ ʥʘʣʠʯʠʠ ʘʚʪʦʩʘʣʦʥʘ. ʕʪʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʦʙʫʩʣʦʚʣʝʥʦ ʚʘʞʥʦʩʪʴʶ ʪʘʢʦʡ ʬʫʥʢʮʠʠ ʢʘʢ ʨʘʙʦʪʘ ʩ ʢʣʠ-

ʝʥʪʘʤʠ, ʘ ʝʱʝ ʠ ʪʝʤ, ʯʪʦ, ʩʦʙʩʪʚʝʥʥʦ, ʩʢʚʦʟʴ ʧʨʠʟʤʫ ʚʦʩʧʨʠʷʪʠʷ ʜʘʥʥʦʛʦ ʧʦʤʝʱʝʥʠʷ ʢʣʠʝʥʪ ʙʫʜʝʪ ʩʫ-

ʜʠʪʴ ʦʙ ʘʚʪʦʩʪʘʥʮʠʠ ʚʦʦʙʱʝ. 

ʊʦ ʞʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʠ ʦʙ ʫʧʦʨʷʜʦʯʝʥʠʠ ʪʝʨʨʠʪʦʨʠʠ ʉʊʆ. ʏʪʦʙʳ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʝʝ 

ʨʘʙʦʪʳ ʠ ʧʨʠʚʣʝʯʴ ʢʣʠʝʥʪʦʚ, ʟʜʝʩʴ ʜʦʣʞʥʳ ʜʝʡʩʪʚʦʚʘʪʴ ʫʶʪʥʦʝ ʢʘʬʝ ʠʣʠ ʜʨʫʛʦʡ ʧʫʥʢʪ ʧʠʪʘʥʠʷ, ʧʫʥʢ-

ʪʳ ʦʙʤʝʥʘ ʚʘʣʶʪ ʠ ʜʨʫʛʦʛʦ ʩʝʨʚʠʩʘ, ʢʦʤʥʘʪʘ ʦʪʜʳʭʘ, ʪʫʘʣʝʪ, ʜʫʰ, ʙʳʪʦʚʳʝ ʧʦʤʝʱʝʥʠʷ ʜʣʷ ʨʘʙʦʪʥʠ-

ʢʦʚ. ɺʝʜʴ ʚʩʝ ʵʪʠ, ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ, ʤʝʣʦʯʠ ʠʤʝʶʪ ʥʝʤʘʣʦʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʘʙʦʪʳ ʉʊʆ. 
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ɸʥʥʦʪʘʮʠʷ 
ʈʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠ-

ʷʪʠʡ, ʩʪʘʥʦʚʠʪʩʷ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʨʢʦʚ. 

ʀʟʫʯʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴʶ ʘʚʪʦʤʦʙʠʣʴʥʳʭ 

ʧʘʨʢʦʚ ʧʨʠ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩ ʫʯʝʪʦʤ ʠʟʤʝʥʷʶʱʠʭʩʷ ʬʘʢʪʦʨʦʚ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʮʝʥʢʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ  ʘʜʘʧʪʘʮʠʠ ʪʨʘʥʩ-

ʧʦʨʪʥʳʭ ʤʘʰʠʥ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʧʝʨʝʚʦʟʢʘ, ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʳʝ ʛʨʫʟʳ, ʦʮʝʥʢʘ ʩʚʦʡʩʪʚʘ ʘʜʘʧʪʠʚʥʦʩʪʠ.  

 

Annotation  
Solving the problem of the adaptability of agricultural enterprises' vehicles is becoming one of the main 

directions for improving the efficiency of the use of parks. The study of this problem is also necessary to 

manage the adaptability of car parks during their formation, taking into account the changing factors of the 

operating conditions of agricultural enterprises. This article discusses the formation of the efficiency of the 

use of vehicles and quantitative indicators for assessing the technological adaptation of transport vehicles.  

Keywords: ehicles, efficiency of use, transportation, agricultural goods, assessment of adaptability 

properties. 

 

 

ʦʨʤʠʨʦʚʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. 

ʕʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʤʘʰʠʥ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʟʘʚʠʩʠʪ ʦʪ ʠʭ ʦʩʦʙʳʭ ʢʘʯʝʩʪʚ, ʪʨʝʙʫʝʤʳʭ ʜʣʷ ʦʪʨʘʩʣʝʚʳʭ ʫʩʣʦʚʠʡ. ʂʘʯʝʩʪʚʦ ʪʨʘʥʩʧʦʨʪʥʳʭ ʤʘʰʠʥ ʢʘʢ 

ʪʝʭʥʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʛʨʫʟʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʯʝʪʘʥʠʝ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʚʦʡʩʪʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʠʭ ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʨʝʙʦʚʘʥʠʷʤ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦ ʥʘʟʥʘʯʝʥʠʶ: 

ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴ, ʛʨʫʟʦʚʤʝʩʪʠʤʦʩʪʴ, ʧʨʦʭʦʜʠʤʦʩʪʴ, ʥʘʜʝʞʥʦʩʪʴ, ʩʪʦʠʤʦʩʪʴ, ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʠ ʜʨ. 

ʉʚʦʡʩʪʚʘ ʤʘʰʠʥ ʷʚʣʷʝʪʩʷ ʠʭ ʦʙʲʝʢʪʠʚʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ, ʢʦʪʦʨʳʝ ʟʘʢʣʘʜʳʚʘʶʪʩʷ ʧʨʠ ʠʭ ʧʨʦʝʢ-

ʪʠʨʦʚʘʥʠʠ ʠ ʧʨʦʷʚʣʷʶʪ ʩʝʙʷ, ʢʦʛʜʘ ʥʘʯʠʥʘʝʪʩʷ ʵʢʩʧʣʫʘʪʘʮʠʷ. ʉʫʱʥʦʩʪʴʶ ʵʪʠʭ ʩʚʦʡʩʪʚ ʷʚʣʷʝʪʩʷ ʩʦʯʝ-

ʪʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ, ʩʦʩʪʘʚʣʷʶʱʫʶ ʦʧʨʝʜʝʣʝʥʥʫʶ ʦʩʦʙʝʥʥʦʩʪʴ ʦʪʜʝʣʴʥʦʡ ʤʘʨʢʠ ʤʘʰʠʥʳ. 

ʈʘʟʥʦʦʙʨʘʟʠʝ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʫʩʣʦʚʠʣʦ ʩʧʝʮʠʘʣʠʟʘʮʠʶ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʦʙʝʩʧʝ-

ʯʠʚʘʶʱʫʶ ʥʘʠʙʦʣʴʰʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʷʭ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʤʘʰʠʥʳ ʟʘʜʘʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʚʦʡʩʪʚ, ʢʦʪʦʨʳʤʠ ʦʥʘ ʜʦʣʞʥʘ ʦʙʣʘ-

ʜʘʪʴ, ʯʪʦʙʳ ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʚʳʧʦʣʥʷʪʴ ʩʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ. 

ʉʧʝʮʠʬʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʪʨʘʥʩʧʦʨʪʥʦʡ ʤʘʰʠʥʳ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴ ʝʝ ʧʨʠ ʧʝ-

ʨʝʚʦʟʢʝ ʛʨʫʟʘ, ʢʦʛʜʘ ʩʦʯʝʪʘʥʠʷ ʬʘʢʪʦʨʦʚ ʫʩʣʦʚʠʡ ʥʝ ʧʦʟʚʦʣʷʶʪ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʨʫʛʠʝ. 

ɸʚʪʦʤʦʙʠʣʴ ʦʙʣʘʜʘʝʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʪʘʢ ʢʘʢ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʷʚʣʷʝʪʩʷ ʫʥʠʢʘʣʴʥʦ 

ʩʣʦʞʥʦʡ ʤʘʰʠʥʦʡ. ʕʪʠ ʩʚʦʡʩʪʚʘ ʤʦʞʥʦ ʦʙʲʝʜʠʥʠʪʴ ʧʦ ʦʧʨʝʜʝʣʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ. ɹʦʣʴʰʘʷ ʠʭ ʯʘʩʪʴ 

ʷʚʣʷʝʪʩʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʇʦ ʥʠʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʩʪʝʧʝʥʠ ʘʜʘʧʪʘʮʠʠ (ʧʨʠʩʧʦ-

ʩʦʙʣʝʥʥʦʩʪʠ) ʤʘʰʠʥ ʢ ʚʳʧʦʣʥʝʥʠʶ ʧʝʨʝʚʦʟʦʢ, ʢʦʛʜʘ ʫʩʣʦʚʠʷ ʷʚʣʷʶʪʩʷ ʬʠʢʩʠʨʦʚʘʥʥʳʤʠ. ɿʥʘʯʝʥʠʝ 
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ʢʘʞʜʦʛʦ ʠʟ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ, ʢʦʛʜʘ ʪʨʝʙʫʝʪʩʷ ʦʮʝʥʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ ʟʘʚʠʩʠʪ ʦʪ ʫʩʣʦʚʠʡ ʚ ʢʦʪʦʨʳʭ ʦʥʠ ʧʨʦʷʚʣʷʶʪʩʷ. 

ʌʘʢʪʦʨʳ ʫʩʣʦʚʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʶʪ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ï 

ʘʜʘʧʪʘʮʠʶ ʢ ʥʠʤ. ɺʘʞʥʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʩʚʦʡʩʪʚʦ ʘʜʘʧʪʘʮʠʠ ʚʳʷʚʣʷʝʪʩʷ ʣʠʰʴ ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘ-

ʪʘʮʠʠ. 

ɺ ʩʠʣʫ ʦʩʦʙʦʡ ʩʧʝʮʠʬʠʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʪʨʘʥʩʧʦʨʪʥʳʝ ʫʩʣʦʚʠʷ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ 

ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ. 

ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʘʜʘʧʪʘʮʠʶ ʪʨʘʥʩ-

ʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʢ ʫʩʣʦʚʠʷʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʶʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʩʚʦʡ-

ʩʪʚʘʤʠ. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʬʘʢʪʦʨʳ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʧʦʩʪʦʷʥʥʳʤʠ ʠ ʠʟʤʝʥʷʶʱʠʤʠʩʷ ʚ ʪʝ-

ʯʝʥʠʝ ʚʨʝʤʝʥʥʦʛʦ ʧʨʦʤʝʞʫʪʢʘ. 

ʇʦʩʪʦʷʥʥʳʝ ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʜʣʷ ʢʦʪʦʨʳʭ ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ ʪʨʘʥʩʧʦʨʪʥʘʷ ʤʘʰʠʥʘ ʘʜʘʧʪʘ-

ʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʥʝ ʚʳʷʚʣʷʶʪʩʷ ʠ ʚʳʭʦʜʥʳʝ ʝʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘʭʦʜʷʪʩʷ ʚ ʥʦʤʠʥʘʣʴʥʳʭ ʟʥʘʯʝʥʠʷʭ. ʕʪʦ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʦʣʥʫʶ ʘʜʘʧʪʘʮʠʶ ʪʨʘʥʩʧʦʨʪʥʳʭ ʤʘʰʠʥ. [1]. ʆʜʥʘʢʦ ʧʨʠ ʦʪʢʣʦʥʝʥʠʠ ʣʶʙʦʛʦ ʬʘʢʪʦʨʘ ʦʪ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʚʳʭʦʜʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʤʘʰʠʥ ʩʥʠʞʘʶʪʩʷ [1]. 

ʉʪʝʧʝʥʴ ʵʪʠʭ ʠʟʤʝʥʝʥʠʡ ʥʝʦʜʠʥʘʢʦʚʘ ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʨʘʟʥʳʭ ʤʘʨʦʢ ʠ ʤʦʜʝʣʝʡ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʧʨʦʷʚʣʝʥʠʝʤ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʠ ʫʨʦʚʥʷ ʘʜʘʧʪʠʚʥʦʩʪʠ. ʆʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʧʳʪ ʵʢʩ-

ʧʣʫʘʪʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʥʳʝ ʤʥʦʛʠʤʠ ʘʚʪʦʨʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʉʚʦʡʩʪʚʦ ʘʜʘʧʪʘʮʠʠ (ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠ) ʜʣʷ ʫʩʣʦʚʠʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝ-

ʛʦʜʥʷ ʩʪʘʥʦʚʠʪʩʷ ʦʩʥʦʚʥʳʤ ʧʨʠʦʨʠʪʝʪʦʤ ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʪʨʘʥʩʧʦʨʪ-

ʥʳʭ ʤʘʰʠʥ.. ʆʙʣʘʜʘʶʱʠʡ ʦʧʨʝʜʝʣʝʥʥʳʤ ʢʘʯʝʩʪʚʦʤ ʘʚʪʦʤʦʙʠʣʴ ʠʤʝʝʪ ʥʘʙʦʨ ʩʚʦʡʩʪʚ S1, S2,... Sn, ʢʦʪʦ-

ʨʳʝ ʷʚʣʷʶʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʧʘʨʘʤʝʪʨʦʚ ʘʚʪʦʤʦʙʠʣʷ {p1}, { p2},...{ pn}. ʕʪʠ ʩʚʦʡʩʪʚʘ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ 

ʩ ʧʦʩʪʦʷʥʥʳʤʠ X1, X2,... Xn ʠ ʠʟʤʝʥʷʶʱʠʤʠʩʷ ʚʦ ʚʨʝʤʝʥʠ X1(t), X2(t),... Xn(t) ʬʘʢʪʦʨʘʤʠ ʫʩʣʦʚʠʡ ʵʢʩ-

ʧʣʫʘʪʘʮʠʠ, ʚʳʷʚʣʷʶʪ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴ ʘʚʪʦʤʦʙʠʣʷ ʢ ʵʪʠʤ ʫʩʣʦʚʠʷʤ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴ ʚʳʨʘʞʘʝʪʩʷ 

ʢʘʢ ʬʫʥʢʮʠʷ ʩʚʦʡʩʪʚ ʘʚʪʦʤʦʙʠʣʷ ʠ ʬʘʢʪʦʨʦʚ ʫʩʣʦʚʠʡ ʢʘʢ ʧʦʩʪʦʷʥʥʳʭ, ʪʘʢ ʠ ʠʟʤʝʥʷʶʱʠʭʩʷ. 

 

  ʇ = f[S, X, X(t)]                                                                           (1) 

 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʫʩʣʦ-

ʚʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʪʨʘʩʣʠ, ʪ.ʝ. ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʝʡ  ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠ: 

 

 ʕ = F(ʇ)                                                                                     (2) 

 

ʉʚʦʡʩʪʚʦ ʘʜʘʧʪʠʚʥʦʩʪʠ ʧʨʠʩʫʱʝ ʥʝ ʪʦʣʴʢʦ ʪʨʘʥʩʧʦʨʪʥʦʡ ʤʘʰʠʥʝ ʚ ʮʝʣʦʤ, ʥʦ ʠ ʝʛʦ ʘʛʨʝʛʘʪʘʤ ʠ 

ʜʘʞʝ ʦʪʜʝʣʴʥʳʤ ʜʝʪʘʣʷʤ. ʇʦʵʪʦʤʫ ʵʪʦ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʝ ʩʚʦʡʩʪʚʦ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʠʩʪʝʤ-

ʥʦ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʚʩʝ ʢʦʥʢʨʝʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʫʣʫʯʰʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʠ ʩʚʦʡʩʪʚ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʢʘʢ ʧʦʚʳʰʝʥʠʝ ʠʭ ʧʨʠʩʧʦʩʦʙʣʝʥ-

ʥʦʩʪʠ ʢ ʧʝʨʝʚʦʟʢʘʤ ʛʨʫʟʦʚ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩ ʥʘʠʤʝʥʴʰʠʤʠ ʟʘʪʨʘʪʘʤʠ. 

ʇʦʥʷʪʠʝ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʢʦʤʧʣʝʢʩʥʳʡ ʠ ʰʠʨʦʢʠʡ ʦʭʚʘʪ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʚʩʝʭ ʩʫʱʝʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʥʝʨʘʟʨʳʚʥʦʡ ʩʚʷʟʠ ʩ ʵʣʝʤʝʥʪʘʤʠ ʨʘʩʩʤʘʪʨʠʚʘʝ-

ʤʦʡ ʩʠʩʪʝʤʳ.[3]. 

ʇʦʥʷʪʠʝ ʩʘʤʦʡ ʩʠʩʪʝʤʳ ʠ ʝʝ ʵʣʝʤʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʳʤ. ʊʘʢ, ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ 

ʚ ʨʦʣʠ ʵʣʝʤʝʥʪʘ ʥʝʢʦʪʦʨʦʡ ʙʦʣʴʰʦʡ ʩʠʩʪʝʤʳ. ʅʘʧʨʠʤʝʨ, ʘʚʪʦʤʦʙʠʣʴ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʦʡ ʘʛʨʝʛʘʪʦʚ ʠ ʚ 

ʪʦ ʞʝ ʚʨʝʤʷ ʵʣʝʤʝʥʪʦʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʧʘʨʢʘ. 

ʉʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʥʝ ʜʦʧʫʩʢʘʝʪ ʧʨʠʥʷʪʠʷ ʣʦʢʘʣʴʥʳʭ ʨʝʰʝʥʠʡ, ʪ.ʝ. ʧʦʣʫʯʘʝʤʳʭ ʥʘ ʦʩʥʦʚʝ ʫʯʝʪʘ 

ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʯʠʩʣʘ ʬʘʢʪʦʨʦʚ. ʊʘʢʠʝ ʨʝʰʝʥʠʷ ʦʢʘʟʳʚʘʶʪʩʷ ʦʙʳʯʥʦ ʥʝʵʬʬʝʢʪʠʚʥʳʤʠ ʠ ʥʘ ʧʨʘʢʪʠʢʝ 

ʥʝ ʜʘʶʪ ʜʦʣʞʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʤʝʞʜʫ ʩʦʙʦʡ ʦʙʫʩʣʘʚ-

ʣʠʚʘʝʪ ʧʦʷʚʣʝʥʠʝ ʩʠʥʝʨʛʠʯʝʩʢʠʭ (ʩʠʩʪʝʤʥʳʭ) ʵʬʬʝʢʪʦʚ. ɺ. ʅ. ʃʠʚʰʠʮ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ [2] ʦʪʤʝʯʘʝʪ, ʯʪʦ 

ʵʬʬʝʢʪ ʧʦ ʩʠʩʪʝʤʝ ʚ ʮʝʣʦʤ ʤʦʞʝʪ ʥʝ ʩʦʚʧʘʜʘʪʴ ʩ ʩʫʤʤʦʡ ʵʬʬʝʢʪʦʚ ʧʦ ʦʪʜʝʣʴʥʳʤ ʝʝ ʵʣʝʤʝʥʪʘʤ, ʚ ʵʪʦʤ 

ʠ ʧʨʦʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪ ʮʝʣʦʩʪʥʦʩʪʠ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴ ʧʘʨʢʘ ʘʚʪʦʤʦ-

ʙʠʣʝʡ ʢ ʫʩʣʦʚʠʷʤ ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʘʚʠʩʠʪ ʦʪ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠ ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ, ʥʦ ʥʝ 

ʨʘʚʥʘ ʠʭ ʩʫʤʤʝ. 

ʇʝʨʝʤʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʘʚʪʦʤʦʙʠʣʝʡ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʠ ʙʦʣʝʝ ʰʠʨʦ-

ʢʠʝ ʜʠʘʧʘʟʦʥʳ ʠʟʤʝʥʝʥʠʷ ʬʘʢʪʦʨʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʦʪʨʘʩʣʷʤʠ ʪʨʝʙʫʶʪ ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʨʘʩ-

ʢʨʳʪʠʷ ʟʥʘʯʝʥʠʡ ʪʝʨʤʠʥʦʚ çʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴè ʠ çʘʜʘʧʪʠʚʥʦʩʪʴè. 

ʇʦ ʤʥʝʥʠʶ ʘʚʪʦʨʘ, ʪʝʨʤʠʥ çʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴè ʙʦʣʝʝ ʧʦʜʭʦʜʠʪ ʧʨʠ ʨʘʩʢʨʳʪʠʠ ʵʪʦʛʦ ʩʚʦʡʩʪʚʘ 

ʘʚʪʦʤʦʙʠʣʝʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʢʨʝʪʥʳʤ, ʧʦʩʪʦʷʥʥʳʤ ʣʠʙʦ ʠʟʤʝʥʷʶʱʠʤʩʷ ʚ ʥʝʙʦʣʴʰʦʤ ʦʛʨʘʥʠʯʝʥ-

ʥʦʤ ʜʠʘʧʘʟʦʥʝ ʫʩʣʦʚʠʷʤ ʵʢʩʧʣʫʘʪʘʮʠʠ. ɸʚʪʦʨʳ [1] ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʝʨʤʠʥ çʘʜʘʧʪʠʚ-

ʥʦʩʪʴè ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ. 

 



45 

 

ʈʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠ-

ʷʪʠʡ, ʘ ʪʘʢʞʝ ʩʦʙʩʪʚʝʥʥʦ ʘʚʪʦʤʦʙʠʣʝʡ, ʷʚʣʷʶʱʠʭʩʷ ʠʭ ʵʣʝʤʝʥʪʘʤʠ, ʩʪʘʥʦʚʠʪʩʷ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʥʘ-

ʧʨʘʚʣʝʥʠʡ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʨʢʦʚ. 

ʉʫʪʴ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʩʦʩʪʦʠʪ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʝʨʝʚʦʟʦʢ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪ-

ʚʝʥʥʳʭ ʛʨʫʟʦʚ ʥʘ ʦʩʥʦʚʝ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʘʜʘʧʪʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʤʘʰʠʥ ʠ ʧʘʨʢʦʚ, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦ-

ʨʳʭ ʦʥʠ ʨʘʙʦʪʘʶʪ, ʢ ʫʩʣʦʚʠʷʤ ʧʝʨʝʚʦʟʦʢ. ɼʣʷ ʝʝ ʨʝʰʝʥʠʷ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴ ʢʘʢ ʚʘʞʥʝʡʰʝʝ ʩʚʦʡʩʪʚʦ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʜʦʣʞʥʘ ʚʩʝʩʪʦʨʦʥʥʝ ʠʟʫʯʘʪʴʩʷ ʠ ʚ ʧʝʨʝʚʦʟʦʯʥʦʤ ʘʩʧʝʢʪʝ. ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴʶ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʧʘʨʢʦʚ ʧʨʠ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩ ʫʯʝʪʦʤ ʠʟʤʝʥʷʶ-

ʱʠʭʩʷ ʬʘʢʪʦʨʦʚ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. 

ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʮʝʥʢʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʘʜʘʧʪʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʤʘʰʠʥ 

ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʤʘʰʠʥ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʢʦʣʠʯʝʩʪʚʝʥ-

ʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʮʝʥʢʠ ʵʪʦʛʦ ʩʚʦʡʩʪʚʘ. 

ʇʦʚʳʰʝʥʠʝ ʘʜʘʧʪʘʮʠʠ ʘʚʪʦʤʦʙʠʣʝʡ ʢ ʫʩʣʦʚʠʷʤ ʵʢʩʧʣʫʘʪʘʮʠʠ ʷʚʣʷʝʪʩʷ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʟʘʜʘʯʝʡ. ɽʝ ʪʝʭʥʠʯʝʩʢʘʷ ʩʪʦʨʦʥʘ ʩʦʩʪʦʠʪ ʚ ʨʘʟʨʘʙʦʪʢʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʧʦʚʳʰʘʶʱʠʭ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ 

ʘʚʪʦʤʦʙʠʣʷ. ʆʮʝʥʢʘ ʵʪʦʛʦ ʩʚʦʡʩʪʚʘ ʦʪ ʨʝʟʫʣʴʪʘʪʦʚ ʚʥʝʜʨʝʥʠʷ ʪʘʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʜʦʣʞʥʘ ʧʨʦʠʟʚʦ-

ʜʠʪʴʩʷ ʩ ʪʝʭʥʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ. ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʩʪʦʨʦʥʘ ʵʪʦʡ ʟʘʜʘʯʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʮʝʥʢʝ ʵʢʦʥʦ-

ʤʠʯʝʩʢʦʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʩʚʦʡʩʪʚʘ ʘʜʘʧʪʘʮʠʠ ʠ ʝʝ ʧʦʚʳʰʝʥʠʷ, ʘ ʪʘʢʞʝ ʚ ʨʘʟʨʘʙʦʪʢʝ ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʅʝʦʙʭʦʜʠʤʘ ʨʘʟʨʘʙʦʪʢʘ ʪʘʢʞʝ ʠ ʪʝʭʥʠʢʦ- ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝ-

ʣʝʡ ʫʢʘʟʘʥʥʦʛʦ ʩʚʦʡʩʪʚʘ. [4-5]. 

ʆʜʥʠʤ ʠʟ ʧʦʢʘʟʘʪʝʣʝʡ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʩʚʦʡʩʪʚʦ ʘʜʘʧʪʠʚʥʦʩʪʠ, ʷʚʣʷʝʪʩʷ 

ʢʦʵʬʬʠʮʠʝʥʪ ʘʜʘʧʪʘʮʠʠ ʂ. ʉʨʝʜʠ ʧʦʢʘʟʘʪʝʣʝʡ ʦʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʢʘʢ ʥʘʠʙʦʣʝʝ 

ʧʨʦʩʪʦʡ, ʘ ʩ ʜʨʫʛʦʡ ï ʢʘʢ ʩʘʤʳʡ ʫʥʠʚʝʨʩʘʣʴʥʳʡ, ʪʘʢ ʢʘʢ ʩ ʝʛʦ ʧʦʤʦʱʴʶ ʤʦʞʥʦ ʦʮʝʥʠʚʘʪʴ ʘʜʘʧʪʠʚ-

ʥʦʩʪʴ ʘʚʪʦʤʦʙʠʣʝʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʡ, ʵʢʦʥʦʤʠʯʝʩʢʦʡ, ʪʝʭʥʠʢʦ- ʵʢʦʥʦʤʠʯʝʩʢʦʡ, ʘ ʪʘʢʞʝ ʧʦ 

ʣʶʙʳʤ ʜʨʫʛʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʠ ʬʘʢʪʦʨʘʤ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʆʧʨʝʜʝʣʷʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʘʜʘʧʪʘʮʠʠ ʦʪʥʦʰʝʥʠʝʤ ʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚʳʭʦʜʥʦʛʦ ʧʦʢʘ-

ʟʘʪʝʣʷ ʋ ʢ ʙʘʟʦʚʦʤʫ ʋʙ ʠʣʠ, ʥʘʦʙʦʨʦʪ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʚʳʨʘʞʝʥʠʷ: 

 

ʂ=ʋ / ʋʙ                                                                                                                            (3) 

 

ɺ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʋʙ ʤʦʛʫʪ ʩʣʫʞʠʪ ʝʛʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʋmax, ʥʦʤʠʥʘʣʴʥʦʝ 

ʋʥ, ʥʦʨʤʘʪʠʚʥʦʝ ʋʥʦʨ, ʦʧʪʠʤʘʣʴʥʦʝ ʋʦʧ ʠ ʪ.ʜ. 

ɹʘʟʦʚʦʝ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʋʙ ʩʣʫʞʠʪ ʦʧʦʨʥʳʤ, ʢ ʢʦʪʦʨʦʤʫ ʩʣʝʜʫʝʪ ʩʪʨʝʤʠʪʴʩʷ ʧʨʠ ʧʦʚʳʰʥʠʠ   

ʘʜʘʧʪʘʮʠʠ ʘʚʪʦʤʦʙʠʣʝʡ ʢ ʫʩʣʦʚʠʷʤ ʵʢʩʧʣʫʘʪʘʮʠʠ. ɺ ʩʫʱʥʦʩʪʠ, ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʧʦʢʘʟʳʚʘʝʪ ʥʘ-

ʩʢʦʣʴʢʦ  ʠʟʤʝʥʷʪʩʷ ʧʦʢʘʟʘʪʝʣʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʧʦʨʥʦʛʦ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʝʛʦ ʚ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʇʦ ʩʚʦʝʤʫ ʥʘʟʥʘʯʝʥʠʶ ʢʦʵʬʬʠʮʠʝʥʪ ʘʜʘʧʪʘʮʠʠ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʝʜʠʥʠʯʥʳʡ, ʢʦʤʧʣʝʢʩʥʳʡ ʠ 

ʠʥʪʝʛʨʘʣʴʥʳʡ. ʂʦʵʬʬʠʮʠʝʥʪ ʷʚʣʷʝʪʩʷ ʝʜʠʥʠʯʥʳʤ, ʢʦʛʜʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʠʟʤʝʥʝʥʠʝ ʦʜʥʦʛʦ ʩʚʦʡʩʪʚʘ. 

ʂʦʤʧʣʝʢʩʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ï ʢʦʛʜʘ ʠʟʤʝʥʷʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʩʚʦʡʩʪʚ. ʀʥʪʝʛʨʘʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʭʘ-

ʨʘʢʪʝʨʠʟʫʝʪ ʩʫʤʤʘʨʥʳʡ ʧʦʣʝʟʥʳʡ ʵʬʬʝʢʪ, ʢʦʪʦʨʳʡ ʜʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʚʪʦʤʦʙʠʣʷ ʠ ʦʙʱʠʝ ʟʘʪʨʘʪʳ 

ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʵʢʩʧʣʫʘʪʘʮʠʶ. ɺ ʢʘʯʝʩʪʚʝ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʘʜʘʧʪʘʮʠʠ 

ʤʦʞʥʦ, ʢ ʧʨʠʤʝʨʫ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʚʝʣʠʯʠʥʫ ʠʟʤʝʥʝʥʠʷ ʫʜʝʣʴʥʳʭ ʧʨʠʚʝʜʝʥʥʳʭ ʟʘʪʨʘʪ, 

ʢʦʪʦʨʘʷ ʦʜʥʦʟʥʘʯʥʦ ʠ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʘʚʪʦʤʦʙʠʣʷ, ʪʘʢ ʢʘʢ ʚʳ-

ʨʘʞʘʝʪ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʟʘʪʨʘʪʳ ʥʘ ʝʜʠʥʠʮʫ ʦʙʲʝʤʘ ʧʝʨʝʚʦʟʦʢ, ʫʯʠʪʳʚʘʷ ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ 

ʩʚʦʡʩʪʚʘ ʘʚʪʦʤʦʙʠʣʷ ʯʝʨʝʟ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. 

ʏʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʣʝʙʣʶʪʩʷ ʦʪ 1 ʜʦ 0, ʭʘʨʘʢʪʝʨʠʟʫʷ ʧʦʣʥʫʶ ʧʨʠʩʧʦʩʦʙʣʝʥ-

ʥʦʩʪʴ, ʪ.ʝ. ʥʝʠʟʤʝʥʥʦʩʪʴ ʚʳʭʦʜʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʘʟʦʚʦʛʦ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʵʢʩ-

ʧʣʫʘʪʘʮʠʠ ʠ ʩʦʩʪʦʷʥʠʝ ʧʦʣʥʦʡ ʥʝʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʘʚʪʦʤʦʙʠʣʷ ʧʨʠ ʵʪʠʭ ʫʩʣʦʚʠʷʭ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʘʜʘʧʪʘʮʠʠ ʤʦʞʝʪ ʦʪʨʘʞʘʪʴ ʢʘʢ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ, ʪʘʢ ʠ ʢʘʯʝʩʪ-

ʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʦʮʝʩʩʘ ʧʝʨʝʚʦʟʦʢ. 

ʇʦʩʢʦʣʴʢʫ ʢʘʯʝʩʪʚʦ ʘʚʪʦʤʦʙʠʣʷ ʷʚʣʷʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʝʛʦ ʩʚʦʡʩʪʚ, ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʘʚʪʦʤʦʙʠʣʴ 

ʤʦʞʝʪ ʠʤʝʪʴ ʩʪʦʣʴʢʦ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠ, ʩʢʦʣʴʢʦ ʩʚʦʡʩʪʚ ʠʤʝʶʪ ʩʚʦʝ ʯʠʩʣʝʥʥʦʝ ʟʥʘ-

ʯʝʥʠʝ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʬʘʢʪʦʨʘ. 

ʂʦʤʧʣʝʢʩʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʘʜʘʧʪʘʮʠʠ ʘʚʪʦʤʦʙʠʣʷ ʧʦ ʪʨʘʥʩʧʦʨʪʥʳʤ ʬʘʢʪʦʨʘʤ ʂ ʩ ʫʯʝʪʦʤ ʧʦ-

ʪʝʨʴ ʛʨʫʟʦʚ ʧʨʠ ʧʝʨʝʚʦʟʢʘʭ ʠʤʝʝʪ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʢʦʵʬʬʠʮʠʝʥʪ ʩʦʭʨʘʥʥʦʩʪʠ ʂʩ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ 

ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴ ʢʫʟʦʚʘ ʘʚʪʦʤʦʙʠʣʷ ʧʦ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʛʨʫʟʦʚ: 
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Kc=Qc /Q                                                                         (4) 

 

ʛʜʝ Qʩ ï ʢʦʣʠʯʝʩʪʚʦ ʛʨʫʟʘ ʚ ʪ, ʦʪʚʝʯʘʶʱʝʛʦ ʪʨʝʙʦʚʘʥʠʷʤ ʩʪʘʥʜʘʨʪʘ ʧʦʩʣʝ ʧʝʨʝʚʦʟʦʢ; Q ï ʦʙʱʠʡ ʦʙʲʝʤ 

ʧʝʨʝʚʝʟʝʥʥʦʛʦ ʛʨʫʟʘ, ʚ ʪ. 

 

ʇʨʠ ʨʘʩʯʝʪʝ ʛʦʜʦʚʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʚ ʢʦʤʧʣʝʢʩʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʘʜʘʧʪʘʮʠʠ ʚʢʣʶʯʘʝʪʩʷ 

ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʚʪʦʤʦʙʠʣʷ K .ɻ ʇʦ ʝʛʦ ʟʥʘʯʝʥʠʶ ʦʮʝʥʠʚʘʝʪʩʷ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴ ʢʦʥʩʪ-

ʨʫʢʮʠʠ ʘʚʪʦʤʦʙʠʣʷ ʢ ʧʦʣʥʦʤʫ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʪʝʯʝʥʠʝ ʢʘʢʦʛʦ-ʣʠʙʦ ʧʝʨʠʦʜʘ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ï  

ʛʦʜʘ. ʇʦ ʩʚʦʝʤʫ ʩʦʩʪʘʚʫ ʦʥ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʳʤ, ʪʘʢ ʢʘʢ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʢʦʵʬʬʠʮʠʝʥʪʳ, ʦʪ-

ʨʘʞʘʶʱʠʝ ʥʘʜʝʞʥʦʩʪʴ, ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴ ʘʚʪʦʤʦʙʠʣʝʡ ʢ ʪʝʭʥʠʯʝʩʢʦʤʫ ʦʙʩʣʫʞʠʚʘʥʠʶ ʠ ʨʝʤʦʥʪʫ, 

ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴ ʢ ʧʝʨʝʚʦʟʢʘʤ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʛʨʫʟʘ ʠ ʜʨ. ʉ ʫʯʝʪʦʤ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʘʜʘʧʪʘʮʠʠ ʛʨʫ-

ʟʦʚʘʷ ʠ ʪʨʘʥʩʧʦʨʪʥʘʷ ʨʘʙʦʪʳ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʧʦ ʦʧʨʝʜʝʣʝʥʥʳʤ ʬʦʨʤʫʣʘʤ. 

ɻʨʫʟʦʚʘʷ ʨʘʙʦʪʘ ʜʣʷ ʦʜʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʟʘ ʩʫʪʢʠ:       
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ʊʨʘʥʩʧʦʨʪʥʘʷ ʨʘʙʦʪʘ ʦʜʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʚ ʨʘʟʨʝʟʝ ʩʫʪʦʯʥʦʛʦ ʚʨʝʤʝʥʠ: 
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ʛʜʝ i ï ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʮʠʢʣʘ; n ï ʯʠʩʣʦ ʮʠʢʣʦʚ.   

 

ɼʣʷ ʧʘʨʢʘ ʘʚʪʦʤʦʙʠʣʝʡ ʟʘ ʩʫʪʢʠ ʛʨʫʟʦʚʘʷ ʠ ʪʨʘʥʩʧʦʨʪʥʘʷ ʨʘʙʦʪʘ ʦʧʨʝʜʝʣʷʪʩʷ ʠʟ ʚʳʨʘʞʝʥʠʡ: 
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ʛʜʝ j ï ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʘʚʪʦʤʦʙʠʣʷ; ɸɻ ï ʯʠʩʣʦ ʘʚʪʦʤʦʙʠʣʝʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

 

ʌʦʨʤʫʣʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʫʟʦʚʦʡ ʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʨʘʙʦʪʳ ʜʣʷ ʧʘʨʢʘ ʘʚʪʦʤʦʙʠʣʝʡ ʟʘ ʛʦʜ ʙʫʜʫʪ 

ʠʤʝʪʴ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 
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ʛʜʝ k ï ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʜʥʷ ʵʢʩʧʣʫʘʪʘʮʠʠ; ɼɻ ï ʯʠʩʣʦ ʜʥʝʡ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʘʞʜʦʛʦ j-ʛʦ ʘʚʪʦʤʦʙʠʣʷ. 

 

ʉ ʧʦʤʦʱʴʶ ʧʦʢʘʟʘʪʝʣʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʘʜʘʧʪʘʮʠʠ ʤʦʞʥʦ ʦʮʝʥʠʚʘʪʴ ʨʘʙʦʪʫ ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʩ ʵʢʦ-

ʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʪʥʦʰʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʠʣʠ 

ʫʜʝʣʴʥʳʭ ʧʨʠʚʝʜʝʥʥʳʭ ʟʘʪʨʘʪ: 

 

ʂʟ = ɿʙ / ɿʜ,                                                                                (11) 

 

ʛʜʝ ʂʟïʢʦʵʬʬʠʮʠʝʥʪ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠ, ʧʦʟʚʦʣʷʶʱʠʡ ʦʮʝʥʠʚʘʪʴ ʵʪʦ ʩʚʦʡʩʪʚʦ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤ 

ʟʘʪʨʘʪʘʤ; ɿʙ ï ʙʘʟʦʚʳʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ, ʨʫʙ.; ɿʜ ï ʜʝʡʩʪʚʠʪʝʣʴʥʳʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʟʘʪʨʘ-

ʪʳ, ʨʫʙ. 
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ʂʧ = ʇʙ /ʇ                                                                                  (12) 

 

ʛʜʝ ʂʧ ï ʢʦʵʬʬʠʮʠʝʥʪ ʘʜʘʧʪʘʮʠʠ, ʦʮʝʥʠʚʘʶʱʠʡ ʵʪʦ ʩʚʦʡʩʪʚʦ ʧʦ ʫʜʝʣʴʥʳʤ ʧʨʠʚʝʜʝʥʥʳʤ ʟʘʪʨʘʪʘʤ; ʇʙ 

ï ʙʘʟʦʚʳʝ ʫʜʝʣʴʥʳʝ ʧʨʠʚʝʜʝʥʥʳʝ ʟʘʪʨʘʪʳ, ʨʫʙ./ʪ, ʨʫʙ./ʪʢʤ; ʇ ï ʜʝʡʩʪʚʠʪʝʣʴʥʳʝ ʫʜʝʣʴʥʳʝ ʧʨʠʚʝʜʝʥ-

ʥʳʝ ʟʘʪʨʘʪʳ, ʨʫʙ./ʪ, ʨʫʙ./ʪʢʤ. 

 

ɺ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʳʭ ʟʥʘʯʝʥʠʡ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʦʨʤʘʪʠʚʥʳʝ ʣʠʙʦ ʤʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ 

ʟʘʪʨʘʪ. 

ʂʨʦʤʝ ʙʝʟʨʘʟʤʝʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʮʝʥʢʠ ʘʜʘʧʪʘʮʠʠ, ʧʦʜʦʙʥʳʭ ʨʘʩʩʤʦʪʨʝʥʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʘʤ, 

ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʜʨʫʛʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʮʝʥʢʠ ʵʪʦʛʦ ʩʚʦʡʩʪʚʘ ʢʘʢ ʧʦ ʦʪʜʝʣʴʥʳʤ, ʪʘʢ ʠ ʧʦ ʢʦʤ-

ʧʣʝʢʩʫ ʬʘʢʪʦʨʦʚ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʆ ʩʪʝʧʝʥʠ ʘʜʘʧʪʠʚʥʦʩʪʠ (ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠ) ʤʦʞʥʦ ʩʫʜʠʪʴ ʠ ʧʦ ʚʝʣʠʯʠʥʝ ʜʠʘʧʘʟʦʥʘ ʠʟʤʝʥʝ-

ʥʠʷ ʢʘʢʦʛʦ-ʣʠʙʦ ʬʘʢʪʦʨʘ, ʢʦʛʜʘ ʢʦʥʝʯʥʳʡ (ʚʳʭʦʜʥʦʡ) ʧʦʢʘʟʘʪʝʣʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʵʪʦʛʦ ʜʠʘʧʘʟʦ-

ʥʘ ʠʤʝʝʪ ʧʦʩʪʦʷʥʥʦʝ ʟʥʘʯʝʥʠʝ, ʨʘʚʥʦʝ ʥʦʤʠʥʘʣʴʥʦʤʫ, ʠʣʠ ʠʟʤʝʥʷʝʪʩʷ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʟʘʜʘʥʥʳʭ 

ʧʨʝʜʝʣʘʭ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʦʮʝʥʢʘ ʩʚʦʡʩʪʚʘ ʘʜʘʧʪʠʚʥʦʩʪʠ ʠ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʦ ʦʜʥʦʤʫ ʠʟ 

ʢʨʘʡʥʠʭ ʟʥʘʯʝʥʠʡ ʵʪʦʛʦ ʜʠʘʧʘʟʦʥʘ. 

ɺʳʚʦʜʳ: 

  1. ʆʮʝʥʢʘ ʩʚʦʡʩʪʚʘ ʘʜʘʧʪʠʚʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʧʦ ʧʝʨʝʤʝʥʥʳʤ ʬʘʢʪʦʨʘʤ ʫʩʣʦʚʠʡ ʧʝ-

ʨʝʚʦʟʦʢ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʛʨʫʟʦʚ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʦ ʣʠʥʝʡʥʳʤ ʠ ʦʙʨʘʪʥʳʤ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʠʤ ʤʦʜʝʣʷʤ. 

2. ɸʜʘʧʪʠʚʥʦʩʪʴ ʘʚʪʦʤʦʙʠʣʝʡ ʢ ʧʝʨʝʚʦʟʢʝ ʛʨʫʟʦʚ ʩ ʤʘʣʦʡ ʦʙʲʝʤʥʦʡ ʤʘʩʩʦʡ ʟʘʚʠʩʠʪ ʦʪ ʧʣʦʱʘʜʠ 

ʠʭ ʢʫʟʦʚʘ ʧʨʠʭʦʜʷʱʝʡʩʷ ʥʘ ʪʦʥʥʫ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ (ʫʜʝʣʴʥʘʷ ʧʣʦʱʘʜʴ). ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʘʜʘʧʪʘʮʠʠ ʢ 

ʛʨʫʟʘʤ ʩ ʤʘʣʦʡ ʦʙʲʝʤʥʦʡ ʤʘʩʩʦʡ ʠ ʩʦʭʨʘʥʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ ʨʘʚ-

ʥʳʤ ʝʜʠʥʠʮʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠ ʦʛʨʘʥʠʯʝʥʥʦʡ ʰʠʨʠʥʝ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʩʥʠʞʘʪʴ ʝʛʦ ʛʨʫʟʦʧʦʜʲ-

ʝʤʥʦʩʪʴ, ʯʪʦ ʥʝ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʪʨʝʙʦʚʘʥʠʝʤ ʥʝʫʢʣʦʥʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʦʜʚʠʞʥʦʛʦ 

ʩʦʩʪʘʚʘ. 

3.ʆʩʦʙʝʥʥʦʩʪʠ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʦʧʨʝʜʝʣʷʶʪ, ʯʪʦ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ 

ʩʣʝʜʫʝʪ ʫʜʝʣʷʪʴ ʪʘʢʠʤ ʧʝʨʝʤʝʥʥʳʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ, ʢʘʢ ʦʙʲʝʤʥʘʷ ʤʘʩʩʘ ʛʨʫʟʦʚ (ʠʟʤʝʥʷʝʪ-

ʩʷ ʚ 30 ʨʘʟ). 

4.ʊʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʩʝʣʴ-

ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʜʦʣʞʥʳ ʙʳʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʫʥʠʚʝʨʩʘʣʴʥʳʤʠ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥ-

ʥʳʤʠ.  

 ɼʘʥʥʳʝ ʚʳʚʦʜʳ ʧʦʟʚʦʣʷʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʜʚʠʞʥʦʡ ʩʦʩʪʘʚ ɸʇʂ ʠ ʙʫʜʝʪ    

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʣʫʯʰʝʥʠʶ ʝʛʦ ʢʦʥʝʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʯʪʦ ʚʥʝʩʝʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʷ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʂɹʈ.       
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ʀʅʅʆɺɸʎʀʗ ɺ ʆʍʃɸɾɼɽʅʀʀ ʄʆʃʆʂɸ ʅɸ ʇɸʉʊɹʀʑɸʍ ʂɸɹɸʈɼʀʅʆ-ɹɸʃʂɸʈʀʀ 

 

ɹʘʨʘʛʫʥʦʚ ɸ.ɹ.; 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ çʕʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʝ ʧʨʝʜʧʨʠʷʪʠʡè, ʢ.ʪ.ʥ, ʜʦʮʝʥʪ, 

ʌɻɹʆʋ ɺʆ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ɻɸʋ, ʛ. ʅʘʣʴʯʠʢ, ʈʦʩʩʠʷ; 

e-mail: baragun_albert@mail.ru 

ʂʫʜʘʝʚ ɿ.ʈ.; 

ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ çʕʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʡè 

ʌɻɹʆʋ ɺʆ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ɻɸʋ, ʛ. ʅʘʣʴʯʠʢ, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʦʚʦʜʠʪʴʩʷ ʦʙʟʦʨ ʙʘʢʪʝʨʠʮʠʜʥʳʭ ʬʘʟ ʧʘʨʥʦʛʦ ʤʦʣʦʢʘ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʩʧʦʩʦʙʳ ʦʭʣʘ-

ʞʜʝʥʠʷ ʤʦʣʦʢʘ ʠ ʧʨʝʜʣʘʛʘʝʤʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʭʨʘʥʝʥʠʷ ʩʚʝʞʝʚʳʜʦ-

ʝʥʥʦʛʦ ʤʦʣʦʢʘ ʚ ʫʩʣʦʚʠʷʭ ʧʘʩʪʙʠʱ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʣʦʢʦ, ʦʭʣʘʞʜʝʥʠʝ, ʭʨʘʥʝʥʠʝ, ʧʝʨʚʠʯʥʘʷ ʦʙʨʘʙʦʪʢʘ. 

 

 

ʦʣʦʢʦ ï ʮʝʥʥʳʡ ʧʠʪʘʪʝʣʴʥʳʡ ʧʨʦʜʫʢʪ. ʆʥʦ ʩʦʜʝʨʞʠʪ ʚʩʝ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʥʝʦʙʭʦ-

ʜʠʤʳʝ ʜʣʷ ʨʘʟʚʠʪʠʷ ʞʠʚʦʛʦ ʦʨʛʘʥʠʟʤʘ. ʆʜʥʘʢʦ ï ʤʦʣʦʢʦ ʷʚʣʷʝʪʩʷ ʠ ʧʨʝʢʨʘʩʥʦʡ ʧʠʪʘʪʝʣʴ-

ʥʦʡ ʩʨʝʜʦʡ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʇʦʧʘʜʘʷ ʚ ʤʦʣʦʢʦ, ʤʠʢʨʦʙʳ ʠ ʙʘʢʪʝʨʠʠ ʥʘʯʠʥʘʶʪ ʩʥʘʯʘ-

ʣʘ ʤʝʜʣʝʥʥʦ, ʘ ʟʘʪʝʤ ʦʯʝʥʴ ʙʳʩʪʨʦ ʨʘʟʤʥʦʞʘʪʴʩʷ (ʪʘʙʣ. 1). 

 

ʊʘʙʣʠʮʘ 1 ï ʀʟʤʝʥʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʙʘʢʪʝʨʠʡ ʧʨʠ ʭʨʘʥʝʥʠʠ ʤʦʣʦʢʘ 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʭʨʘʥʝʥʠʷ 

ʤʦʣʦʢʘ ʧʦʩʣʝ ʜʦʡʢʠ, ʯ 

ʂʦʣʠʯʝʩʪʚʦ ʙʘʢʪʝʨʠʡ ʚ 1 ʤʣ ʤʦʣʦʢʘ 

ʥʝ ʦʭʣʘʞʜʝʥʥʦʛʦ ʦʭʣʘʞʜʝʥʥʦʛʦ 

0 11500 11500 

3 18000 11500 

6 102000 8000 

12 114000 7800 

24 1300000 6200 

 

ʆʜʥʘʢʦ, ʢʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣ. 1, ʚ ʦʭʣʘʞʜʝʥʥʦʤ ʤʦʣʦʢʝ ʚ ʧʝʨʚʦʝ ʚʨʝʤʷ ʧʦʩʣʝ ʜʦʡʢʠ ʙʘʢʪʝʨʠʠ ʥʝ 

ʪʦʣʴʢʦ ʥʝ ʨʘʟʤʥʦʞʘʶʪʩʷ, ʥʦ ʠʥʦʛʜʘ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʜʘʞʝ ʫʤʝʥʴʰʘʝʪʩʷ. ʇʝʨʠʦʜ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʟʘ-

ʜʝʨʞʠʚʘʝʪʩʷ ʨʘʟʚʠʪʠʝ ʙʘʢʪʝʨʠʡ, ʥʘʟʳʚʘʝʪʩʷ ʙʘʢʪʝʨʠʮʠʜʥʦʡ ʬʘʟʦʡ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʙʘʢʪʝʨʠʮʠʜʥʦʡ 

ʬʘʟʳ ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʙʘʢʪʝʨʠʡ ʚ ʤʦʣʦʢʝ, ʪʝʤʧʝʨʘʪʫʨʳ ʝʛʦ ʭʨʘʥʝʥʠʷ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʩʦʙʝʥ-

ʥʦʩʪʝʡ ʞʠʚʦʪʥʳʭ (ʪʘʙʣ. 2) 

 

ʊʘʙʣʠʮʘ 2 ï ɿʘʚʠʩʠʤʦʩʪʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʙʘʢʪʝʨʠʮʠʜʥʦʡ ʬʘʟʳ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʭʨʘʥʝʥʠʷ ʤʦʣʦʢʘ 

ʊʝʤʧʝʨʘʪʫʨʘ ʭʨʘʥʝʥʠʷ, 
0
ʉ 

ɹʘʢʪʝʨʠʮʠʜʥʘʷ ʬʘʟʘ ʤʦʣʦʢʘ, ʯ 

ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʦʯʝʥʴ ʯʠʩʪʦʛʦ 

37 2,0 3,0 

30 2,5 5,0 

16 7,5 13 

13 18 36 

10 ʜʦ 24 - 

5 ʜʦ 36 - 

0 ʜʦ 48 - 

 

ʋʚʝʣʠʯʝʥʠʝ ʙʘʢʪʝʨʠʮʠʜʥʦʡ ʬʘʟʳ ʟʘ ʩʯʝʪ ʦʭʣʘʞʜʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʜʦʣʴʰʝ ʩʦʭʨʘʥʠʪʴ ʮʝʥʥʳʝ ʩʚʦʡ-

ʩʪʚʘ ʩʚʝʞʝʚʳʜʦʝʥʥʦʛʦ ʤʦʣʦʢʘ. ʇʦ ʦʢʦʥʯʘʥʠʠ ʙʘʢʪʝʨʠʮʠʜʥʦʡ ʬʘʟʳ ʚ ʤʦʣʦʢʝ ʥʘʯʠʥʘʶʪ ʨʘʟʤʥʦʞʘʪʴʩʷ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ. ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʳʰʝ 10 Áʉ ʙʳʩʪʨʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʯʠʩʣʦ ʤʦʣʦʯʥʦʢʠʩʣʳʭ ʙʘʢʪʝʨʠʡ. 

ʇʨʠ ʥʘʣʠʯʠʠ ʢʠʩʣʦʡ ʨʝʘʢʮʠʠ ʥʘʯʠʥʘʶʪ ʨʘʟʚʠʚʘʪʴʩʷ ʜʨʦʞʞʠ, ʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʣʦʢʘ ï ʧʣʝʩʝʥʴ. ʇʦ-

ʵʪʦʤʫ ɻʆʉʊ 13264-70 ʪʨʝʙʫʝʪ, ʯʪʦʙʳ ʤʦʣʦʢʦ ʭʨʘʥʠʣʦʩʴ ʥʝ ʙʦʣʝʝ 20 ʯʘʩʦʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʥʝ ʚʳʰʝ 

+10 
0
ʉ. 

ʇʦʣʫʯʘʝʤʦʝ ʧʨʠ ʜʦʝʥʠʠ ʤʦʣʦʢʦ ʠʤʝʝʪ ʪʝʤʧʝʨʘʪʫʨʫ 35é37 
ʦ
ʉ, ʧʨʠ ʢʦʪʦʨʦʡ ʙʳʩʪʨʦ ʨʘʟʤʥʦʞʘʝʪ-

ʩʷ ʙʦʣʴʰʠʥʩʪʚʦ ʠʤʝʶʱʠʭʩʷ ʚ ʥʝʤ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʏʪʦʙʳ ʤʠʢʨʦʙʳ ʥʝ ʨʘʟʤʥʦʞʘʣʠʩʴ ʚ ʤʦʣʦʢʝ, ʝʛʦ 

ʥʘʜʦ ʙʳʩʪʨʦ ʦʭʣʘʜʠʪʴ. ʏʝʤ ʥʠʞʝ ʪʝʤʧʝʨʘʪʫʨʘ ʦʭʣʘʞʜʝʥʠʷ, ʪʝʤ ʜʦʣʴʰʝ ʤʦʣʦʢʦ ʩʦʭʨʘʥʷʝʪʩʷ. ʂʨʦʤʝ 

ʄ 
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ʪʦʛʦ, ʧʨʠ ʙʳʩʪʨʦʤ ʦʭʣʘʞʜʝʥʠʠ ʤʦʣʦʢʘ ʜʦ ʜʦʩʪʘʪʦʯʥʦ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʢʦʣʠʯʝʩʪʚʦ ʙʘʢʪʝʨʠʡ ʚ ʥʝʤ 

ʥʝ ʪʦʣʴʢʦ ʥʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʥʦ ʜʘʞʝ ʫʤʝʥʴʰʘʝʪʩʷ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ ʩʚʝʞʝʚʳʜʦʝʥʥʦʤ ʤʦʣʦ-

ʢʝ ʠʤʝʶʪʩʷ ʙʘʢʪʝʨʠʮʠʜʥʳʝ (ʫʙʠʚʘʶʱʠʝ ʙʘʢʪʝʨʠʠ) ʚʝʱʝʩʪʚʘ. ʇʝʨʠʦʜ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʧʨʦʠʩʭʦʜʠʪ 

ʟʘʜʝʨʞʢʘ ʚ ʨʘʟʚʠʪʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠʣʠ ʠʭ ʫʤʝʥʴʰʝʥʠʝ ʧʦʜ ʚʣʠʷʥʠʝʤ ʙʘʢʪʝʨʠʮʠʜʥʳʭ ʚʝʱʝʩʪʚ, ʥʘ-

ʟʳʚʘʝʪʩʷ ʙʘʢʪʝʨʠʮʠʜʥʳʤ ʧʝʨʠʦʜʦʤ. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʙʘʢʪʝʨʠʮʠʜʥʦʛʦ ʧʝʨʠʦʜʘ ʟʘʚʠʩʠʪ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʧʨʠʯʠʥ: 

1. ʆʪ ʙʳʩʪʨʦʪʳ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʦʭʣʘʞʜʝʥʠʷ: ʯʝʤ ʙʳʩʪʨʝʝ ʠ ʜʦ ʙʦʣʝʝ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʦʭʣʘʞ-

ʜʘʝʪʩʷ ʤʦʣʦʢʦ, ʪʝʤ ʜʦʣʴʰʝ ʦʥʦ ʩʦʭʨʘʥʷʝʪ ʙʘʢʪʝʨʠʮʠʜʥʳʝ ʩʚʦʡʩʪʚʘ. 

2. ʆʪ ʢʦʣʠʯʝʩʪʚʘ ʙʘʢʪʝʨʠʡ ʚ ʧʘʨʥʦʤ ʤʦʣʦʢʝ: ʯʝʤ ʤʝʥʴʰʝ ʙʘʢʪʝʨʠʡ ʚ ʦʭʣʘʞʜʘʝʤʦʤ ʧʘʨʥʦʤ ʤʦʣʦ-

ʢʝ, ʪʝʤ ʜʣʠʥʥʝʝ ʙʘʢʪʝʨʠʮʠʜʥʳʡ ʧʝʨʠʦʜ. 

ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʭʦʨʦʰʝʛʦ ʤʦʣʦʢʘ ʩ ʥʘʠʤʝʥʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʙʘʢʪʝʨʠʡ ʥʝ-

ʦʙʭʦʜʠʤʦ: 

1. ʇʨʦʚʦʜʠʪʴ ʜʦʝʥʠʝ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʚʩʝʭ ʫʩʣʦʚʠʡ ʯʠʩʪʦʪʳ; 

2. ʆʯʠʱʘʪʴ ʤʦʣʦʢʦ ʦʪ ʧʦʧʘʚʰʠʭ ʚ ʥʝʛʦ ʧʨʠʤʝʩʝʡ, ʙʳʩʪʨʦ ʦʭʣʘʞʜʘʪʴ ʝʛʦ ʩʨʘʟʫ ʧʦʩʣʝ ʜʦʝʥʠʷ ʜʦ 

ʚʦʟʤʦʞʥʦ ʙʦʣʝʝ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʭʨʘʥʠʪʴ ʦʭʣʘʞʜʝʥʥʦʝ ʤʦʣʦʢʦ ʧʨʠ ʵʪʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. 

ʉ ʵʪʦʡ ʮʝʣʴʶ ʥʘ ʬʝʨʤʘʭ ʧʨʦʚʦʜʷʪ ʧʝʨʚʠʯʥʫʶ ʦʙʨʘʙʦʪʢʫ ʤʦʣʦʢʘ, ʢʦʪʦʨʘʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʯʠʩʪʢʝ 

ʝʛʦ ʦʪ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʠʤʝʩʝʡ ʠ ʦʭʣʘʞʜʝʥʠʠ. 

ʄʦʣʦʢʦ ʥʫʞʥʦ ʦʭʣʘʞʜʘʪʴ ʥʝʤʝʜʣʝʥʥʦ ʠ ʥʝ ʧʦʟʞʝ ʯʝʤ ʯʝʨʝʟ 20é30 ʤʠʥʫʪ ʧʦʩʣʝ ʚʳʜʘʠʚʘʥʠʷ. 

ʍʨʘʥʠʪʴ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʪʴ ʤʦʣʦʢʦ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʥʝ ʚʳʰʝ 10 ʛʨʘʜʫʩʦʚ. ʇʝʨʝʜ ʦʭ-

ʣʘʞʜʝʥʠʝʤ ʤʦʣʦʢʦ ʥʝʦʙʭʦʜʠʤʦ ʦʩʚʦʙʦʜʠʪʴ ʦʪ ʧʦʧʘʚʰʠʭ ʚ ʥʝʛʦ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʠʤʝʩʝʡ ʬʠʣʴʪʨʦʚʘʥʠ-

ʝʤ ʯʝʨʝʟ ʮʝʜʠʣʢʫ ʠʣʠ ʮʝʥʪʨʦʙʝʞʥʦʡ ʦʯʠʩʪʢʦʡ ʥʘ ʩʝʧʘʨʘʪʦʨʝ-ʤʦʣʦʢʦʦʯʠʩʪʠʪʝʣʝ. ʌʠʣʴʪʨʫʶʱʝʡ ʧʦ-

ʚʝʨʭʥʦʩʪʴʶ ʚ ʩʠʪʘʭ-ʮʝʜʠʣʢʘʭ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʩʣʫʞʘʪ ʚʘʪʥʳʝ ʢʨʫʞʢʠ ʠʣʠ ʤʘʨʣʷ, ʩʣʦʞʝʥʥʳʝ ʚ 

ʥʝʩʢʦʣʴʢʦ ʩʣʦʝʚ, ʢʦʪʦʨʳʝ ʢʣʘʜʫʪ ʤʝʞʜʫ ʜʚʫʤʷ ʤʝʪʘʣʣʠʯʝʩʢʠʤʠ ʩʠʪʘʤʠ. ʏʝʤ ʯʘʱʝ ʤʝʥʷʝʪʩʷ ʬʠʣʴʪ-

ʨʫʶʱʠʡ ʤʘʪʝʨʠʘʣ, ʪʝʤ ʯʠʱʝ ʤʦʣʦʢʦ. ʏʝʨʝʟ ʢʘʞʜʳʡ ʚʘʪʥʳʡ ʢʨʫʞʦʢ ʤʦʞʥʦ ʧʨʦʧʫʩʪʠʪʴ 100é120 ʣʠʪ-

ʨʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʯʠʩʪʦʛʦ ʤʦʣʦʢʘ ʠ ʥʝ ʙʦʣʝʝ 60 ʣʠʪʨʦʚ ʟʘʛʨʷʟʥʝʥʥʦʛʦ. ʇʦʩʣʝ ʬʠʣʴʪʨʘʮʠʠ ʚʘʪʥʳʝ 

ʢʨʫʞʢʠ ʫʥʠʯʪʦʞʘʶʪ, ʘ ʤʘʪʝʨʯʘʪʳʝ ʪʱʘʪʝʣʴʥʦ ʤʦʶʪ, ʢʠʧʷʪʷʪ ʠ ʫʧʦʪʨʝʙʣʷʶʪ ʧʦʚʪʦʨʥʦ. ʆʩʦʙʝʥʥʦ ʥʘʜʦ 

ʪʱʘʪʝʣʴʥʦ ʩʣʝʜʠʪʴ ʟʘ ʤʘʪʝʨʯʘʪʳʤʠ ʬʠʣʴʪʨʘʤʠ. ʆʥʠ ʜʦʣʞʥʳ ʙʳʪʴ ʯʠʩʪʳʤʠ ʠ ʩʪʝʨʠʣʴʥʳʤʠ, ʠʥʘʯʝ ʤʦ-

ʛʫʪ ʩʪʘʪʴ ʠʩʪʦʯʥʠʢʦʤ ʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʤʦʣʦʢʘ. 

ɼʣʷ ʦʭʣʘʞʜʝʥʠʷ ʤʦʣʦʢʘ ʠʩʧʦʣʴʟʫʶʪ ʦʭʣʘʜʠʪʝʣʠ ʨʘʟʣʠʯʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. ʅʘʠʙʦʣʝʝ ʧʨʦʩʪʳʤ 

ʩʧʦʩʦʙʦʤ ʷʚʣʷʝʪʩʷ ʦʭʣʘʞʜʝʥʠʝ ʬʣʷʛ ʩ ʤʦʣʦʢʦʤ ʚ ʙʘʩʩʝʡʥʘʭ ʩ ʧʨʦʪʦʯʥʦʡ ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʦʡ. ʉʪʝʥʳ 

ʠ ʜʥʦ ʙʘʩʩʝʡʥʘ ʜʝʣʘʶʪ ʙʝʪʦʥʥʳʝ ʠʣʠ ʢʠʨʧʠʯʥʳʝ ʥʘ ʮʝʤʝʥʪʥʦʤ ʨʘʩʪʚʦʨʝ ʩ ʮʝʤʝʥʪʥʦʡ ʰʪʫʢʘʪʫʨʢʦʡ ʠ 

ʟʘʪʠʨʢʦʡ ʚʥʫʪʨʠ. ʈʘʟʤʝʨʳ ʙʘʩʩʝʡʥʘ ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ ʤʦʣʦʢʘ; ʛʣʫʙʠʥʘ ï 60é65 ʩʤ, ʰʠʨʠʥʘ ʧʨʠ ʜʚʫʭ-

ʨʷʜʥʦʤ ʨʘʩʧʦʣʦʞʝʥʠʠ ʬʣʷʛ ï 85é90 ʩʤ, ʜʣʠʥʘ ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʤʝʱʘʝʤʳʭ 

ʬʣʷʛ ʠ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʦʡ 40é50 ʩʤ ʥʘ ʢʘʞʜʫʶ ʧʘʨʫ ʬʣʷʛ ʧʨʠ ʨʘʟʤʝʱʝʥʠʠ ʠʭ ʚ ʜʚʘ ʨʷʜʘ. ɼʣʷ ʦʙʣʝʛ-

ʯʝʥʠʷ ʠ ʫʜʦʙʩʪʚʘ ʟʘʛʨʫʟʢʠ ʠ ʚʳʛʨʫʟʢʠ ʬʣʷʛ ʩ ʤʦʣʦʢʦʤ ʙʘʩʩʝʡʥ ʫʩʪʨʘʠʚʘʶʪ ʪʘʢ, ʯʪʦʙʳ ʚʝʨʭʥʠʡ ʝʛʦ 

ʢʨʘʡ ʚʦʟʚʳʰʘʣʩʷ ʥʘʜ ʫʨʦʚʥʝʤ ʧʦʣʘ ʤʦʣʦʯʥʦʡ ʥʘ 10é15 ʩʤ. ʏʪʦʙʳ ʫʩʢʦʨʠʪʴ ʦʭʣʘʞʜʝʥʠʝ ʤʦʣʦʢʘ, ʥʘ 

ʜʥʦ ʙʘʩʩʝʡʥʘ ʫʢʣʘʜʳʚʘʶʪ ʨʝʰʝʪʢʠ ʠʟ ʜʝʨʝʚʷʥʥʳʭ ʙʨʫʩʴʝʚ ʪʦʣʱʠʥʦʡ 6é7 ʩʤ. ʭʦʣʦʜʥʫʶ ʚʦʜʫ ʧʦʜʚʦ-

ʜʷʪ ʧʦ ʪʨʫʙʘʤ ʠ ʢʦʥʝʮ ʪʨʫʙʳ ʦʧʫʩʢʘʶʪ ʚ ʙʘʩʩʝʡʥ ʧʦʯʪʠ ʜʦ ʜʥʘ. ʉʣʠʚʥʫʶ ʪʨʫʙʫ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʚ ʧʨʦ-

ʪʠʚʦʧʦʣʦʞʥʦʤ ʢʦʥʮʝ ʙʘʩʩʝʡʥʘ ʥʘ ʚʳʩʦʪʝ 50é55 ʩʤ ʦʪ ʜʥʘ. ʇʨʠ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʬʣʷʛʠ ʩ ʤʦʣʦʢʦʤ ʚ 

ʙʘʩʩʝʡʥʝ ʭʦʨʦʰʦ ʦʤʳʚʘʶʪʩʷ ʚʦʜʦʡ. ʆʜʥʘʢʦ ʩʢʦʨʦʩʪʴ ʦʭʣʘʞʜʝʥʠʷ ʤʦʣʦʢʘ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʥʝ ʚʳʩʦʢʘʷ. 

ʇʦʵʪʦʤʫ ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ ʤʦʣʦʢʘ ʠʩʧʦʣʴʟʫʶʪ ʩʧʝʮʠʘʣʴʥʳʝ ʦʭʣʘʜʠʪʝʣʠ ʨʘʟʣʠʯʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. ʀʭ 

ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ. 

ʂ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʦʪʥʦʩʷʪʩʷ ʦʨʦʩʠʪʝʣʴʥʳʝ ʦʭʣʘʜʠʪʝʣʠ ʨʘʟʣʠʯʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. ɺ ʥʠʭ ʤʦʣʦʢʦ 

ʩʪʝʢʘʝʪ ʧʦ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʭʣʘʜʠʪʝʣʴʥʳʭ ʩʝʢʮʠʡ, ʘ ʚʦʜʘ ʧʦʜʘʝʪʩʷ ʚʥʫʪʨʴ ʩʝʢʮʠʠ. ʅʝʜʦʩʪʘʪʢʦʤ 

ʵʪʠʭ ʦʭʣʘʜʠʪʝʣʝʡ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚʦ ʚʨʝʤʷ ʦʭʣʘʞʜʝʥʠʷ ʤʦʣʦʢʦ ʢʦʥʪʘʢʪʠʨʫʝʪ ʩ ʦʢʨʫʞʘʶʱʠʤ ʚʦʟʜʫʭʦʤ 

ʠ ʧʦʜʚʝʨʛʘʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤʫ ʙʘʢʪʝʨʠʮʠʜʥʦʤʫ ʟʘʛʨʷʟʥʝʥʠʶ. ʂʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʧʨʠʥʘʜʣʝʞʘʪ ʨʘʟ-

ʣʠʯʥʳʝ ʟʘʢʨʳʪʳʝ ʦʭʣʘʜʠʪʝʣʠ. 

ʉʢʦʨʦʩʪʴ ʦʭʣʘʞʜʝʥʠʷ ʤʦʣʦʢʘ ʚ ʦʭʣʘʜʠʪʝʣʷʭ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʚʦ ʬʣʷʛʘʭ. ʆʜʥʘʢʦ ʚʦ ʚʩʝʭ 

ʦʭʣʘʜʠʪʝʣʷʭ ʤʦʣʦʢʦ ʦʪʜʘʝʪ ʪʝʧʣʦ ʚʦʜʝ ʯʝʨʝʟ ʨʘʟʜʝʣʷʶʱʫʶ ʠʭ ʩʪʝʥʢʫ ʦʭʣʘʜʠʪʝʣʷ. ʇʦʵʪʦʤʫ ʢʦʥʝʯʥʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʦʭʣʘʞʜʝʥʥʦʛʦ ʤʦʣʦʢʘ ʚʩʝʛʜʘ ʥʘ 3é4 
0
ʉ ʚʳʰʝ ʪʝʤʧʝʨʘʪʫʨʳ ʦʭʣʘʞʜʘʶʱʝʡ ʚʦʜʳ. ʃʝʪʦʤ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʦʙʳʯʥʦ ʥʝ ʙʳʚʘʝʪ ʥʠʞʝ 15 
0
ʉ. ʊʘʢʦʡ ʚʦʜʦʡ ʤʦʞʥʦ ʦʭʣʘʜʠʪʴ ʤʦʣʦʢʦ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 

ʥʝ ʥʠʞʝ 18é19 
0
ʉ, ʯʪʦ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʷʚʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦ. ʇʦʵʪʦʤʫ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʦʜʫ ʦʭʣʘʞ-

ʜʘʶʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʴʜʘ ʠ ʬʨʠʛʘʪʦʨʥʦʡ ʫʩʪʘʥʦʚʢʠ (ʙʘʩʩʝʡʥʘ ʩʦ ʣʴʜʦʤ ʠ ʚʦʜʦʡ). 

ʅʘ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʬʝʨʤʘʭ ʮʝʣʝʩʦʦʙʨʘʟʥʝʝ ʦʭʣʘʞʜʘʪʴ ʤʦʣʦʢʦ ʥʘ ʦʨʦʩʠʪʝʣʴʥʳʭ ʧʨʦʪʠʚʦʪʦʯ-

ʥʳʭ ʦʭʣʘʜʠʪʝʣʷʭ. ɺ ʥʠʭ ʤʦʣʦʢʦ ʪʦʥʢʠʤ ʩʣʦʝʤ ʩʪʝʢʘʝʪ ʩʚʝʨʭʫ ʚʥʠʟ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʦʭʣʘʜʠʪʝʣʷ, ʘ ʦʭ-

ʣʘʞʜʘʶʱʘʷ ʞʠʜʢʦʩʪʴ ʪʝʯʝʪ ʩʥʠʟʫ-ʚʚʝʨʭ ʧʦ ʚʥʫʪʨʝʥʥʠʤ ʢʘʥʘʣʘʤ. ɼʚʠʞʝʥʠʝ ʜʚʫʭ ʞʠʜʢʦʩʪʝʡ ʚ ʧʨʦʪʠ-

ʚʦʧʦʣʦʞʥʳʭ ʜʨʫʛ ʜʨʫʛʫ ʥʘʧʨʘʚʣʝʥʠʷʭ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʳʩʪʨʦʝ ʦʭʣʘʞʜʝʥʠʝ ʤʦʣʦʢʘ. 

ʍʦʣʦʜʠʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ, ʧʨʠʤʝʥʷʝʤʳʝ ʥʘ ʬʝʨʤʘʭ ʠ ʢʦʤʧʣʝʢʩʘʭ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʷʚʣʷ-

ʶʪʩʷ ʩʣʦʞʥʳʤʠ ʤʘʰʠʥʘʤʠ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ ʭʦʣʦʜʘ ʫʧʨʘʚʣʷʝʪʩʷ ʠ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʧʨʠ-

ʙʦʨʘʤʠ ʘʚʪʦʤʘʪʠʢʠ. ʅʘʜʝʞʥʘʷ ʠ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʵʪʠʭ ʫʩʪʘʥʦʚʦʢ ʤʦʞʝʪ ʙʳʪʴ ʥʘʣʘʞʝʥʘ 



50 

 

ʪʦʣʴʢʦ ʧʨʠ ʫʩʣʦʚʠʠ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠʭ ʚʳʩʦʢʦʢʚʘʣʠʬʠ-

ʮʠʨʦʚʘʥʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʠʙʦʨʦʚ, ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ. 

ʊʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʭʦʣʦʜʠʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʠʭ ʧʦʩʪʦʷʥʥʦʡ ʪʝʭʥʠʯʝʩʢʦʡ ʛʦʪʦʚʥʦʩʪʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʫʩʪʘʥʦʚʣʝʥʥʳʭ 

ʩʨʦʢʦʚ ʩʣʫʞʙʳ. 

ʇʦ ʩʨʦʢʘʤ ʚʳʧʦʣʥʝʥʠʷ, ʩʦʜʝʨʞʘʥʠʶ ʠ ʩʣʦʞʥʦʩʪʠ ʦʧʝʨʘʮʠʡ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʭʦʣʦ-

ʜʠʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ ʨʘʟʜʝʣʷʶʪ ʥʘ ʚʠʜʳ: ʝʞʝʜʥʝʚʥʦʝ (ɽʊʆ), ʧʝʨʠʦʜʠʯʝʩʢʦʝ (ʊʆ) ʠ ʩʝʟʦʥʥʦʝ (ʉʊʆ). 

ʄʦʣʦʢʦ, ʧʨʦʰʝʜʰʝʝ ʚʝʩʴ ʧʫʪʴ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʦʭʣʘʜʠʪʝʣʷ, ʦʭʣʘʞʜʘʝʪʩʷ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ 3 

ʛʨʘʜʫʩʘ ʚʳʰʝ ʥʘʯʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʦʭʣʘʞʜʘʶʱʝʡ ʚʦʜʳ ʧʨʠ ʨʘʩʭʦʜʝ ʭʦʣʦʜʥʦʡ ʚʦʜʳ ʚ 2 ï 3 ʨʘʟʘ 

ʙʦʣʴʰʝ, ʯʝʤ ʢʦʣʠʯʝʩʪʚʦ ʦʭʣʘʞʜʘʝʤʦʛʦ ʤʦʣʦʢʘ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʚ ʭʦʟʷʡʩʪʚʝ ʠʤʝʝʪʩʷ ʚʦʜʘ ʪʝʤʧʝʨʘʪʫ-

ʨʦʡ 7 ʛʨʘʜʫʩʦʚ, ʪʦ ʤʦʣʦʢʦ ʥʘ ʪʘʢʦʤ ʘʧʧʘʨʘʪʝ ʤʦʞʥʦ ʦʭʣʘʜʠʪʴ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 10 ʛʨʘʜʫʩʦʚ; ʧʨʠ ʵʪʦʤ 

ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ 500 ʣʠʪʨʦʚ ʤʦʣʦʢʘ ʧʦʪʨʝʙʫʝʪʩʷ 1000 ï 1500 ʣʠʪʨʦʚ ʭʦʣʦʜʥʦʡ ʚʦʜʳ. ʆʨʦʩʠʪʝʣʴʥʳʝ 

ʧʨʦʪʠʚʦʪʦʯʥʳʝ ʦʭʣʘʜʠʪʝʣʠ ʤʦʣʦʢʘ ʙʳʚʘʶʪ ʧʣʦʩʢʠʤʠ ʠ ʢʨʫʛʣʳʤʠ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʥʳʭ ʧʘʩʪʙʠʱ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʠʠ ʨʘʩʧʦʣʦʞʝʥʳ ʨʝʢʠ ʠ ʨʫʯʴʠ, ʠʩʭʦʜʷʱʠʝ ʦʪ 

ʣʝʜʥʠʢʦʚ ʩ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʨʝʞʠʤʦʤ 4 ï 6 
ʦ
ʉ (ʩʤ. ʪʘʙʣʠʮʫ 3). ɼʘʥʥʳʡ ʬʘʢʪʦʨ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝ-

ʥʠʪʴ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʥʘʤʠ ʧʨʦʮʝʩʩʝ ʦʭʣʘʞʜʝʥʠʷ [1-14]. ɺʦʜʥʳʡ ʬʦʥʜ ʧʘʩʪʙʠʱ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʩ 

ʩʝʚʝʨʥʦʡ ʩʪʦʨʦʥʳ ʩʢʣʦʥʦʚ ʕʣʴʙʨʫʩʘ, ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣʠʮʝ 3. ʇʘʩʪʙʠʱʘ ʥʘʩʳʱʝʥʳ ʛʦʨʥʳʤʠ ʨʝʢʘʤʠ [15] 

ʩ ʥʝʦʙʭʦʜʠʤʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʦʭʣʘʞʜʝʥʠʷ ʧʨʦʠʟʚʦʜʠʤʦʛʦ ʪʘʤ ʞʝ ʤʦʣʦʢʘ. ʉ ʫʯʝʪʦʤ 

ʚʳʰʝʦʧʠʩʘʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʮʝʩʩʘ ʦʭʣʘʞʜʝʥʠʷ ʤʦʣʦʢʘ ʠ ʧʘʩʪʙʠʱʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʂʘʙʘʨʜʠʥʦ-

ɹʘʣʢʘʨʠʠ ʩʧʨʦʝʢʪʠʨʦʚʘʥ ʠ ʠʟʛʦʪʦʚʣʝʥ ʦʧʳʪʥʳʡ ʦʙʨʘʟʝʮ ʦʭʣʘʜʠʪʝʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʤʦʣʦʢʘ ʜʣʷ ʫʩʣʦʚʠʡ 

ʛʦʨʥʳʭ ʧʘʩʪʙʠʱ (ʧʘʪʝʥʪ ˉ 2788641). 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʦʭʣʘʜʠʪʝʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ (ʨʠʩ. 1) [16] ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʨʦʮʝʩʩ ʦʭʣʘʞʜʝʥʠʷ ʟʘ ʩʯʝʪ 

ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʠʠ ʧʦʪʦʢʘ ʛʦʨʥʦʡ ʨʝʢʠ. 

ʋʩʪʘʥʦʚʢʘ ʘʧʨʦʙʠʨʦʚʘʥʘ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ. ʇʨʦʚʝʜʝʥʳ ʥʝʦʙʭʦʜʠʤʳʝ ʟʘʤʝʨʳ ʥʘʯʘʣʴʥʦʡ 

ʠ ʢʦʥʝʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨ ʠʤʠʪʠʨʫʶʱʝʡ ʞʠʜʢʦʩʪʠ ʩʚʝʞʝʚʳʜʦʝʥʥʦʛʦ ʤʦʣʦʢʘ ʚʦ ʚʨʝʤʝʥʥʳʭ ʧʨʦʤʝʞʫʪʢʘʭ 

ʦʭʣʘʞʜʝʥʠʷ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʝʛʦ ʭʨʘʥʝʥʠʷ. 

 

ʊʘʙʣʠʮʘ 3 ï ɻʦʨʥʳʝ ʨʝʢʠ ʦʪ ʩʝʚʝʨʥʦʛʦ ʩʢʣʦʥʘ ʕʣʴʙʨʫʩʘ, ʧʨʦʭʦʜʷʱʠʝ ʯʝʨʝʟ ʧʘʩʪʙʠʱʘ 

ˉ ʅʘʟʚʘʥʠʝ ʀʩʪʦʢ 

ɺʳʩʦʪʘ ʨʘʩʧʦʣʦʞʝ-

ʥʠʷ, ʤ ʥʘʜ ʫʨʦʚʥʝʤ 

ʤʦʨʷ 

ʊʝʤʧʝʨʘʪʫʨʘ  

ʚʦʜʳ ʚ ʪʝʧʣʳʡ  

ʧʝʨʠʦʜ ʛʦʜʘ, 
ʦ
ʉ

 

1 ɽʢʝʧʮʦʢʦ ʩʢʣʦʥ ʛʦʨʳ ɹʛʶʭ 1400 4é6,5 

2 ɿʦʣʢʘ ʩʝʚʝʨʥʦʝ ʧʦʜʥʦʞʴʝ ɼʞʝʥʘʣʩʢʦʛʦ ʭʨʝʙʪʘ 1500 4é6,5 

3 ʂʠʯʤʘʣʢʘ ʣʝʜʥʠʢ ʩʝʚʝʨʥʦʛʦ ʩʢʣʦʥʘ ʕʣʴʙʨʫʩʘ 3200 3,5é5 

4 ʃʘʭʨʘʥ ʩʢʣʦʥ ʛʦʨʳ ʋʣʣʫ-ʃʘʭʨʘʥ 1883 4é5,5 

5 ʄʘʟʝʭʘ ʩʢʣʦʥ ʛʦʨʳ ʄʘʟʝʭʘ 1300 4é6,5 

6 ʄʘʣʢʘ ʩʝʚʝʨʥʳʡ ʩʢʣʦʥ ʕʣʴʙʨʫʩʘ 2500 4é5,5 

7 ʋʣʣʫ-

ʊʘʣʣʳʢʦʣ 
ʩʝʚʝʨʥʳʡ ʩʢʣʦʥ ʕʣʴʙʨʫʩʘ 2300 4é5,5 

8 ʐʘʫʢʦʣ ʥʘʯʘʣʦ ʠʟ ʥʝʙʦʣʴʰʦʛʦ ʦʟʝʨʘ ʥʘ ʧʝʨʝʚʘʣʝ 

ʐʘʫʢʘʤ 
2925 4é5 

 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʍʦʣʦʜʠʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ ʜʣʷ ʤʦʣʦʢʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʭʦʣʦʜʘ: 

1 ï ʚʭʦʜʥʦʡ ʧʘʪʨʫʙʦʢ; 2 ï ʦʭʣʘʞʜʘʶʱʘʷ ʨʫʙʘʰʢʘ; 3 ï ʨʝʟʝʨʚʫʘʨ-ʪʝʧʣʦʦʙʤʝʥʥʠʢ; 4 ï ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʜʘʪʯʠʢ; 

5 ï ʤʝʰʘʣʢʘ; 6 ï ʧʝʨʝʜʘʪʦʯʥʳʡ ʤʝʭʘʥʠʟʤ; 7 ï ʚʳʭʦʜʥʦʡ ʧʘʪʨʫʙʦʢ; 8 ï ʣʦʧʘʩʪʴ; 9 ï ʚʦʜʷʥʦʝ ʢʦʣʝʩʦ;  

10 ï ʩʘʣʘʟʢʠ; 11 ï ʦʪʨʘʙʦʪʘʥʥʘʷ ʚʦʜʘ; 12 ï ʥʘʧʨʘʚʣʷʶʱʘʷ; 13 ï ʤʦʣʦʢʦ; 14 ï ʨʝʯʥʘʷ ʚʦʜʘ;  

15 ï ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʨʝʯʥʦʡ ʨʫʢʘʚ 

https://new.fips.ru/registers-doc-view/fips_servlet?DB=RUPAT&DocNumber=2788641&TypeFile=html
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D1%8C%D0%B1%D1%80%D1%83%D1%81
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D1%8C%D0%B1%D1%80%D1%83%D1%81
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ʍʦʣʦʜʠʣʴʥʫʶ ʫʩʪʘʥʦʚʢʫ, ʤʦʥʪʠʨʫʶʪ ʥʘ ʩʘʣʘʟʢʠ ʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʚʙʣʠʟʠ ʛʦʨʥʦʡ ʨʝʢʠ ʠʣʠ ʨʫʯʴʷ, 

ʩ ʫʯʝʪʦʤ ʨʝʣʴʝʬʘ ʜʦʠʣʴʥʦʛʦ ʮʝʥʪʨʘ. ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʨʝʯʥʦʡ ʨʫʢʘʚ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʩ ʫʢʣʦʥʦʤ. ʄʦʣʦʢʦ 

ʧʦʩʪʫʧʘʝʪ ʚ ʨʝʟʝʨʚʫʘʨ-ʪʝʧʣʦʦʙʤʝʥʥʠʢ. ʇʦ ʠʩʢʫʩʩʪʚʝʥʥʦʤʫ ʚʦʜʷʥʦʤʫ ʨʫʢʘʚʫ ʭʦʣʦʜʥʘʷ ʨʝʯʥʘʷ ʚʦʜʘ 

ʚʪʝʢʘʝʪ ʯʝʨʝʟ ʚʭʦʜʥʦʡ ʧʘʪʨʫʙʦʢ ʚ ʦʭʣʘʞʜʘʶʱʫʶ ʨʫʙʘʰʢʫ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʮʝʩʩ ʪʝʧʣʦʦʙʤʝʥʘ ʯʝʨʝʟ 

ʩʪʝʥʢʠ ʨʝʟʝʨʚʫʘʨ-ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ ʤʝʞʜʫ ʨʝʯʥʦʡ ʚʦʜʦʡ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ 4 ï 6
ʦ
ʉ ʠ ʤʦʣʦʢʦʤ ʩ ʪʝʤʧʝʨʘ-

ʪʫʨʦʡ 36
ʦ
, ʜʦʚʦʜʷ ʧʨʦʮʝʩʩ ʦʭʣʘʞʜʝʥʠʷ ʤʦʣʦʢʘ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 6 ï 4

ʦ
ʉ. 

ɺ ʦʭʣʘʜʠʪʝʣʴʥʦʡ ʨʫʙʘʰʢʝ, ʧʦʩʪʫʧʠʚʰʘʷ ʨʝʯʥʘʷ ʚʦʜʘ, ʚʩʪʫʧʠʚ ʚ ʧʨʦʮʝʩʩ ʪʝʧʣʦʦʙʤʝʥʘ, ʚʳʪʝʢʘʝʪ 

ʯʝʨʝʟ ʚʳʭʦʜʥʦʡ ʧʘʪʨʫʙʦʢ ʠ ʧʦʧʘʜʘʝʪ ʧʦ ʥʘʧʨʘʚʣʷʶʱʝʡ ʥʘ ʣʦʧʘʩʪʠ ʚʦʜʷʥʦʛʦ ʢʦʣʝʩʘ ʧʨʠʚʦʜʷ ʚʦ ʚʨʘʱʘ-

ʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʫʢʘʟʘʥʥʦʝ ʚʦʜʷʥʦʝ ʢʦʣʝʩʦ. ɺʨʘʱʝʥʠʝ ʚʦʜʷʥʦʛʦ ʢʦʣʝʩʘ ʧʝʨʝʜʘʝʪʩʷ ʯʝʨʝʟ ʧʝʨʝʜʘʪʦʯ-

ʥʳʡ ʤʝʭʘʥʠʟʤ ʤʝʰʘʣʢʝ. ɺʨʘʱʝʥʠʝ ʤʝʰʘʣʢʠ ʚ ʨʝʟʝʨʚʫʘʨ-ʪʝʧʣʦʦʙʤʝʥʥʠʢʝ ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʝʨʝʤʝʰʠʚʘ-

ʥʠʝ ʤʦʣʦʢʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʥʪʝʥʩʠʚʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʧʨʦʮʝʩʩ ʦʭʣʘʞʜʝʥʠʷ. ɼʘʣʝʝ ʤʦʞʥʦ ʧʨʦʜʦʣʞʘʪʴ 

ʦʧʠʩʘʥʥʳʡ ʧʨʦʮʝʩʩ ʦʭʣʘʞʜʝʥʠʷ ʤʦʣʦʢʘ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʭʨʘʥʝʥʠʷ. 

ɺʥʝʜʨʝʥʠʝ ʜʘʥʥʦʡ ʫʩʪʘʥʦʚʢʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʫʩʣʦʚʠʷ ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ʜʦʡʥʦʛʦ ʩʪʘʜʘ 200 

ʢʦʨʦʚ ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʠʪʴ ʵʢʦʥʦʤʠʶ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʦʢʦʣʦ 140 ʢɺʪĀʯ ʚ ʜʝʥʴ [16], ʘ ʩ ʫʯʝʪʦʤ ʭʨʘʥʝʥʠʷ 

ʦʭʣʘʞʜʝʥʥʦʛʦ ʤʦʣʦʢʘ - ʠ ʙʦʣʝʝ. 

 

ɺʳʚʦʜʳ: 
1. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʨʝʜʩʪʚ ʦʭʣʘʞʜʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʧʘʩʪʙʠʱʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʤʦʣʦʢʘ. 

2. ʉ ʫʯʝʪʦʤ ʩʧʝʮʠʬʠʢʠ ʧʘʩʪʙʠʱʥʳʭ ʫʛʦʜʠʡ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʠʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʵʥʝʨʛʦʩʙʝʨʝ-

ʛʘʶɦʘʷ ʭʦʣʦʜʠʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ, ʨʘʙʦʪʘʶʱʘʷ ʦʪ ʚʦʟʦʙʥʦʚʣʷʝʤʦʛʦ ʠʩʪʦʯʥʠʢʘ ï ʛʦʨʥʳʭ ʨʝʢ. 

3. ʋʩʪʘʥʦʚʢʘ ʫʩʧʝʰʥʦ ʧʨʦʰʣʘ ʠʩʧʳʪʘʥʠʷ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ. 

4. ʅʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʝʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʧʨʝʜʣʘʛʘʝʤʦʡ ʦʭʣʘʜʠʪʝʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ. 
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ʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤ ʙʠʦʪʦʧʣʠʚʦʤ, ʙʦʣʝʝ ʙʣʠʟʢʠʤ ʧʦ ʩʚʦʠʤ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʢ ʜʠʟʝʣʴʥʦʤʫ ʪʦʧʣʠʚʫ, ʷʚʣʷʶʪʩʷ ʤʝʪʠʣʦʚʳʝ ʵʬʠʨʳ ʞʠʨʥʳʭ ʢʠʩʣʦʪ 

ʨʘʧʩʦʚʦʛʦ ʤʘʩʣʘ (ʄʕʈʄ) [1-10]. 

 ʂ ʧʦʢʘʟʘʪʝʣʷʤ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʧʨʦʮʝʩʩʳ ʠʩʧʘʨʝʥʠʷ, ʩʤʝʩʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʩʛʦʨʘʥʠʷ, ʚ ʧʝʨ-

ʚʫʶ ʦʯʝʨʝʜʴ ʦʪʥʦʩʷʪʩʷ: ʧʣʦʪʥʦʩʪʴ ʪʦʧʣʠʚʘ ʨ, ʢʠʥʝʤʘʪʠʯʝʩʢʘʷ v ʠ ʜʠʥʘʤʠʯʝʩʢʘʷ m ʚʷʟʢʦʩʪʠ, ʧʦʚʝʨʭʥʦ-

ʩʪʥʦʝ ʥʘʪʷʞʝʥʠʝ s. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʄʕʈʄ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ ʨʘʧʩʦʚʦʝ ʤʘʩʣʦ (ʈʄ), ʢʦʪʦʨʦʝ ʧʨʦʰʣʦ ʜʚʝ ʩʪʘʜʠʠ 

ʦʯʠʩʪʢʠ: ʨʘʬʠʥʘʮʠʶ ʠ ʦʪʙʝʣʢʫ [11-15]. ɿʘʪʝʤ, ʧʫʪʝʤ ʧʨʷʤʦʡ ʧʝʨʝʵʪʝʨʠʬʠʢʘʮʠʠ ʛʣʠʮʝʨʠʜʦʚ ʨʘʧʩʦʚʦʛʦ 

ʤʘʩʣʘ ʩ ʤʝʪʠʣʦʚʳʤ ʩʧʠʨʪʦʤ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 80-90 ʉ̄ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʝʜʢʦʛʦ ʢʘʣʠʷ, ʙʳʣʘ ʧʦʣʫʯʝʥʘ 

ʩʤʝʩʴ ʤʝʪʠʣʦʚʳʭ ʵʬʠʨʦʚ ʞʠʜʢʠʭ ʢʠʩʣʦʪ ʈʄ. ʆʧʨʝʜʝʣʝʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʈʄ, ʄʕʈʄ ʠ ʜʠ-

ʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ (ɼʊ) ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʨʘʜʠʮʠʦʥʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʧʨʠʙʦʨʦʚ ʠ ʫʩʪ-

ʨʦʡʩʪʚ. ʇʣʦʪʥʦʩʪʴ ʠʟʤʝʨʷʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʜʝʥʩʠʤʝʪʨʦʚ ʩ ʮʝʥʦʡ ʜʝʣʝʥʠʷ 0,001 ʛ/ʩʤ
3
, ʢʠʥʝʤʘʪʠʯʝʩʢʘʷ 

ʅ 
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ʚʷʟʢʦʩʪʴ ʚʠʩʢʦʟʠʤʝʪʨʦʤ ʢʘʧʠʣʣʷʨʥʳʤ ʩʪʝʢʣʷʥʥʳʤ, ʧʦʚʝʨʭʥʦʩʪʥʦʝ ʥʘʪʷʞʝʥʠʝ - ʧʨʠʙʦʨʦʤ ʈʝʙʠʥʜʝʨʘ. 

ʍʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʙʳ ʈʄ ʧʦʟʚʦʣʠʣʠ ʦʧʨʝʜʝʣʠʪʴ ʢʘʯʝʩʪʚʝʥʥʳʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ 

ʩʦʩʪʘʚ ʞʠʨʥʳʭ ʢʠʩʣʦʪ, ʢʦʪʦʨʳʝ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʨʘʧʩʦʚʦʛʦ ʤʘʩʣʘ: 

- ʚʳʩʦʢʦʵʨʫʢʦʚʦʛʦ: ʧʘʣʴʤʠʪʠʥʦʚʘʷ - 3,94 %; ʩʪʝʘʨʠʥʦʚʘʷ ï 1,63 %; 

ʦʣʝʠʥʦʚʘʷ - 27,0 %; ʣʠʥʦʣʝʚʘʷ - 15,78 %; ʣʠʥʦʣʝʥʦʚʘʷ ï 7,25 %; 

ʵʡʢʦʟʝʥʦʚʘʷ - 8,10 %; ʵʨʫʢʦʚʘʷ - 35,25 %; ʥʝʨʚʦʥʦʚʘʷ - 1,05 %; 

- ʥʠʟʢʦʵʨʫʢʦʚʦʛʦ: ʧʘʣʴʤʠʪʠʥʦʚʘʷ - 4,15 %; ʩʪʝʘʨʠʥʦʚʘʷ - 1,25 %;  

ʦʣʝʠʥʦʚʘʷ - 59,1 %; ʣʠʥʦʣʝʚʘʷ - 20,4 %; ʣʠʥʦʣʝʥʦʚʘʷ 7,75 %;  

ʵʡʢʦʟʝʥʦʚʘʷ - 4,2%; ʵʨʫʢʦʚʘʷ - 2,1 %; ʥʝʨʚʦʥʦʚʘʷ - 1,05 % . 

 

ɺ ʪʘʙʣʠʮʘʭ 1 ʠ 2 ʧʨʠʚʝʜʝʥʳ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʈʄ, ʄʕʈʄ ʠ ɼʊ ʚ ʠʥʪʝʨʚʘʣʝ ʪʝʤ-

ʧʝʨʘʪʫʨ 20-70 ʉ̄. ɼʘʥʥʳʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ 50-70 ̄ ʉ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʨʘʩʯʝʪʦʚ ʧʨʦʮʝʩʩʦʚ ʠʩʧʘʨʝʥʠʷ ʠ 

ʩʤʝʩʝʦʙʨʘʟʦʚʘʥʠʷ, ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ ʜʦ ʵʪʠʭ ʪʝʤʧʝʨʘʪʫʨ ʥʘʛʨʝʚʘʝʪʩʷ ʪʦʧʣʠʚʦ ʧʨʠ ʝʛʦ ʩʞʘʪʠʠ ʚ ʥʘʛʥʝʪʘ-

ʪʝʣʴʥʦʡ ʩʝʢʮʠʠ ʪʦʧʣʠʚʥʦʛʦ ʥʘʩʦʩʘ. 

  

ʊʘʙʣʠʮʘ 1 ï ʌʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʥʝʬʪʷʥʦʛʦ ʠ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʪʦʧʣʠʚʘ 

ʇʦʢʘʟʘʪʝʣʠ ɼʊ ʈʄ ʄʕʈʄ 

ʧʣʦʪʥʦʩʪʴ, ʢʛ/ʤ
3
 ʧʨʠ 20 ʉ̄ 826 913 877 

ʂʠʥʝʤʘʪʠʯʝʩʢʘʷ ʚʷʟʢʦʩʪʴ, ʤʤ
2
/ʩ ʧʨʠ 20 ʉ̄ 3,8 71,7 8,0 

ʇʦʚʝʨʭʥʦʩʪʥʦʝ ʥʘʪʷʞʝʥʠʝ, ʅ/ʤ ʧʨʠ 20 ʉ̄ 27*10
-3

 332*10
-3

 307*10
-3

 

ʎʝʪʘʥʦʚʦʝ ʯʠʩʣʦ 51,5 41 48 

ʊʝʤʧʝʨʘʪʫʨʘ, ʉ̄    

- ʚʦʩʧʣʘʤʝʥʝʥʠʷ 60 317 135 

- ʟʘʩʪʳʚʘʥʠʷ  - 10 - 18 - 9 

ʂʠʩʣʦʪʥʦʝ ʯʠʩʣʦ, ʤʛʂʆʅ/ʛ 0,06 0,04 0,5 

ʉʦʜʝʨʞʘʥʠʝ ʚ % :    

- ʩʝʨʳ 0,21 0,009 0,006 

- ʟʦʣʳ  0,02 0,01 0,01 

- ʚʦʜʳ  ʦʪʩʫʪʩʪʚʫʝʪ ʦʪʩʫʪʩʪʚʫʝʪ ʦʪʩʫʪʩʪʚʫʝʪ 

ʊʝʧʣʦʪʘ ʩʛʦʨʘʥʠʷ ʪʦʧʣʠʚʘ ʥʠʟʰʘʷ, ʄɼʞ/ʢʛ 42,5 37,56 37,50 

 

ʊʘʙʣʠʮʘ 2 ï ɿʘʚʠʩʠʤʦʩʪʴ ʧʣʦʪʥʦʩʪʠ, ʚʷʟʢʦʩʪʠ ʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʥʘʪʷʞʝʥʠʷ ʪʦʧʣʠʚʘ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ 

ʊʦʧʣʠʚʦ 
ʇʣʦʪʥʦʩʪʴ ʨ, ʢʛ/ʤ

3 ʂʠʥʝʤʘʪʠʯʝʩʢʘʷ ʚʷʟ-

ʢʦʩʪʴ v, ʤʤ
2
 /ʩ 

ɼʠʥʘʤʠʯʝʩʢʘʷ ʚʷʟ-

ʢʦʩʪʴ, m * 10
-3
, ʇʘ*ʩ 

ʇʦʚʝʭʥʦʩʪʥʦʝ 

ʥʘʪʷʞʝʥʠʝ 

s*10
-3
, ʅ/ʄ 

20̄  50̄  70̄  20̄  50̄  70̄  20̄  50̄  70̄  20̄  50̄  

ʈʄ 913 891 878 71,7 24,4 16,8 65,30 22,22 15,3 33,2 31,8 

ʄʕʈʄ 877 856 842 8,0 4,25 3,10 7,02 3,64 2,61 30,7 29,2 

ɼʊ 826 805 791 3,83 2,11 1,67 3,16 1,70 1,32 27,1 25,3 

 

ɺʪʦʨʦʡ ʵʪʘʧ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʘʩʘʣʩʷ ʘʥʘʣʠʟʘ ʚʣʠʷʥʠʷ ʦʪʣʠʯʠʡ ʫʨʦʚʥʷ ʧʣʦʪʥʦʩʪʠ, ʚʷʟʢʦʩʪʠ, 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʥʘʪʷʞʝʥʠʷ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʙʠʦʪʦʧʣʠʚʘ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʝʛʦ ʚʧʨʳʩʢʠʚʘʥʠʷ, ʜʠʥʘ-

ʤʠʢʫ ʨʘʟʚʠʪʠʷ ʪʦʧʣʠʚʥʦʛʦ ʬʘʢʝʣʘ, ʤʝʣʢʦʩʪʠ ʨʘʩʧʳʣʠʚʘʥʠʷ ʠ ʜʨ. 

ɼʘʥʥʳʝ ʪʘʙʣʠʮʳ 2 ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʝʩʪʠ ʢʘʯʝʩʪʚʝʥʥʫʶ ʦʮʝʥʢʫ ʚʣʠʷʥʠʷ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʆʥʠ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʜʠʥʘʤʠʯʝʩʢʘʷ ʚʷʟʢʦʩʪʴ ʄʕʈʄ ʙʦʣʴʰʝ ʚʷʟʢʦʩʪʠ ɼʊ ʚ 2 ʨʘʟʘ. ʈʦʩʪ ʚʷʟʢʦʩʪʠ 

ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʜʘʣʴʥʦʙʦʡʥʦʩʪʠ ʪʦʧʣʠʚʥʦʛʦ ʬʘʢʝʣʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʫʤʝʥʴʰʘʝʪʩʷ ʜʦʣʷ ʦʙʲʝʤ-

ʥʦʛʦ ʩʤʝʩʝʦʙʨʘʟʦʚʘʥʠʷ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʪʦʧʣʠʚʘ ʙʫʜʝʪ ʧʦʧʘʜʘʪʴ ʥʘ ʩʪʝʥʢʠ ʢʘʤʝʨʳ ʩʛʦʨʘʥʠʷ. ʂʨʦʤʝ ʪʦ-

ʛʦ, ʫʤʝʥʴʰʘʝʪʩʷ ʫʛʦʣ ʨʘʩʩʝʷʥʠʷ ʪʦʧʣʠʚʥʦʛʦ ʬʘʢʝʣʘ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʨʝʜʥʠʡ ʜʠʘʤʝʪʨ ʢʘʧʝʣʴ. ʈʦʩʪ ʧʦ-

ʚʝʨʭʥʦʩʪʥʦʛʦ ʥʘʪʷʞʝʥʠʷ ʄʕʈʄ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ɼʊ ʥʘ 14 % ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʫʚʝʣʠʯʝʥʠʷ ʥʝʦʜʥʦ-

ʨʦʜʥʦʩʪʠ ʨʘʩʧʳʣʠʚʘʥʠʷ ʪʦʧʣʠʚʘ. ɺ ʩʚʷʟʠ ʩ ʨʦʩʪʦʤ ʧʣʦʪʥʦʩʪʠ ʄʕʈʄ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ɼʊ ʥʘ 6 % ʫʚʝ-

ʣʠʯʠʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʧʝʨʝʜ ʬʦʨʩʫʥʢʦʡ, ʩʜʚʠʥʝʪʩʷ ʚ ʩʪʦʨʦʥʫ ʫʚʝʣʠʯʝʥʠʷ ʜʝʡʩʪʚʠʪʝʣʴʥʳʡ 

ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʚʧʨʳʩʢʠʚʘʥʠʷ ʪʦʧʣʠʚʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʩʥʦʚʥʳʭ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʄʕʈʄ ʧʦʢʘʟʘʣʦ ʥʝʢʦʪʦʨʦʝ ʠʭ ʦʪʣʠʯʠʝ 

ʦʪ ʧʦʢʘʟʘʪʝʣʝʡ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘ-

ʪʝʣʝʡ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʙʠʦʪʦʧʣʠʚʘ ʥʝʦʙʭʦʜʠʤʘ ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʚʧʨʳʩʢʠʚʘʥʠʷ, ʩʤʝʩʝʦʙʨʘ-

ʟʦʚʘʥʠʷ ʠ ʩʛʦʨʘʥʠʷ. 

 

 



54 

 

 ʇʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʵʪʠ ʧʨʦʮʝʩʩʳ ʤʦʞʝʪ ʦʢʘʟʘʪʴ ʧʦʜʦʛʨʝʚ ʚʧʨʳʩʢʠʚʘʝʤʦʛʦ ʪʦʧʣʠʚʘ (ʜʦ 

70-80
0
 ʉ), ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʫʣʫʯʰʝʥʠʶ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʪʦʧʣʠʚʘ: ʫʚʝʣʠʯʝʥʠʝ ʜʘʚʣʝʥʠʷ 

ʚʧʨʳʩʢʠʚʘʥʠʷ ʪʦʧʣʠʚʘ ʧʨʠʚʝʜʝʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʜʠʘʤʝʪʨʘ ʢʘʧʝʣʴ ʨʘʩʧʳʣʠʚʘʝʤʦʛʦ ʪʦʧʣʠʚʘ; ʠʥʪʝʥʩʠʬʠ-

ʢʘʮʠʷ ʪʫʨʙʫʣʠʟʘʮʠʠ ʚʦʟʜʫʰʥʦʛʦ ʟʘʨʷʜʘ ʧʦʟʚʦʣʠʪ ʫʣʫʯʰʠʪʴ ʧʨʦʮʝʩʩʳ ʠʩʧʘʨʝʥʠʷ ʠ ʩʤʝʩʝʦʙʨʘʟʦʚʘʥʠʷ. 
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ɸʥʥʦʪʘʮʠʷ 
ʈʘʩʩʤʦʪʨʝʥʠʝ ʚʦʧʨʦʩʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʦʙʦʩʥʦʚʘʥʠʝʤ ʠ ʨʘʟʨʘʙʦʪʢʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʨʦ-

ʮʝʩʩʦʚ ʩʤʝʩʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʩʛʦʨʘʥʠʷ ʚ ʮʠʣʠʥʜʨʝ ʜʠʟʝʣʷ ʞʠʜʢʠʭ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʪʦʧʣʠʚ. ʅʘ ʥʘʰ 

ʚʟʛʣʷʜ, ʩ ʫʯʝʪʦʤ ʦʪʣʠʯʠʷ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʪʦʧʣʠʚ, ʤʦʞʥʦ ʢ ʥʠʤ ʧʨʠʤʝ-

ʥʠʪʴ ʨʘʟʨʘʙʦʪʘʥʥʫʶ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʧʨʦʮʝʩʩʦʚ ʩʤʝʩʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʩʛʦʨʘʥʠʷ ʪʦʧʣʠʚ ʥʝʬʪʷʥʦ-

ʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʟʝʣʴ, ʨʘʩʧʳʣʠʪʝʣʴ, ʬʦʨʩʫʥʢʘ, ʠʩʧʳʪʘʥʠʝ, ʨʝʩʫʨʩ. 

 

Annotation 

Consideration of the issue related to the substantiation and development of a mathematical model of the 

processes of mixing and combustion in a diesel cylinder of liquid alternative fuels. In our opinion, taking into 

account the differences in the physicochemical properties of alternative fuels, it is possible to apply to them 

the developed mathematical model of the processes of mixing and combustion of fuels of petroleum origin. 

Keywords: diesel, sprayer, injectors, test, resource. 

 

 

 ʩʚʷʟʠ ʩʦ ʩʣʦʞʥʦʩʪʴʶ ʧʨʦʪʝʢʘʥʠʷ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʮʠʣʠʥʜʨʝ ʜʠʟʝʣʷ ʪʝʦʨʝ-

ʪʠʯʝʩʢʠʝ ʩʦʦʪʥʦʰʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʘʢʦʥʦʚ ʭʠʤʠʯʝʩʢʦʡ ʢʠʥʝʪʠʢʠ, ʥʝʦʙʭʦ-

ʜʠʤʦ ʜʦʧʦʣʥʠʪʴ ʵʤʧʠʨʠʯʝʩʢʠʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ, ʫʯʠʪʳʚʘʶʱʠʤʠ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʪʝʢʘʥʠʷ ʧʨʦʮʝʩʩʘ 

ʩʛʦʨʘʥʠʷ ʚ ʮʠʣʠʥʜʨʝ ʜʠʟʝʣʷ. ɿʥʘʯʝʥʠʷ ʵʪʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʧʫʪʝʤ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʨʦʮʝʩʩʘ ʩʛʦʨʘʥʠʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʪʦʧʣʠʚ ʧʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʘʤ ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ. ʕʪʦ ʙʝʟʫʩʣʦʚʥʦ ʪʨʝʙʫʝʪ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ 

ʦʮʝʥʢʝ ʚʣʠʷʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʪʦʧʣʠʚ ʥʘ ʧʨʦʮʝʩʩʳ ʩʤʝʩʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʩʛʦʨʘʥʠʷ, ʘ 

ʪʘʢʞʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ [1-10]. 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʠ ʨʘʟʨʘʙʦʪʢʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʩʤʝʩʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʩʛʦʨʘʥʠʷ ʘʣʴʪʝʨʥʘʪʠʚ-

ʥʳʭ ʪʦʧʣʠʚ (ʤʝʪʘʥʦʣ, ʵʪʘʥʦʚ, ʨʘʧʩʦʚʦʝ ʤʘʩʣʦ ʠ ʜʨʫʛʠʝ) ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʚʳʨʘʞʝʥʠʷ ʠ 

ʢʨʠʪʝʨʠʘʣʴʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ, ʧʨʝʜʣʦʞʝʥʥʳʝ ɸ.ʉ. ʃʳʰʝʚʩʢʠʤ ʠ ʫʪʦʯʥʝʥʥʳʝ ʅ. ʌ. ʈʘʟʣʝʡʮʝʚʳʤ ʧʨʠ-

ʤʝʥʠʪʝʣʴʥʦ ʢ ʙʳʩʪʨʦʭʦʜʥʳʤ ʬʦʨʩʠʨʦʚʘʥʥʳʤ ʜʠʟʝʣʷʤ. ɺ ʨʘʙʦʪʝ ʉʝʤʝʥʦʚʘ ɺ.ɻ. [11-15] ʜʘʥʘ ʦʮʝʥʢʘ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʨʠʪʝʨʠʘʣʴʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʘʣʴʥʦʙʦʡʥʦʩʪʠ lʊ ʠ ʫʛʣʘ 

ʨʘʩʢʨʳʪʠʷ ʪʦʧʣʠʚʥʦʡ ʩʪʨʫʠ gʊ, ʤʝʣʢʦʩʪʠ ʨʘʩʧʳʣʠʚʘʥʠʷ dʊ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʞʠʜʢʠʤ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤ 

ʪʦʧʣʠʚʘʤ. ɺ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʚʳʨʘʞʝʥʠʷʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʪʘʢʠʝ ʬʠʟʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʪʦʧʣʠʚʘ ʢʘʢ 

ʧʣʦʪʥʦʩʪʴ ʨʊ, ʜʠʥʘʤʠʯʝʩʢʘʷ ʚʷʟʢʦʩʪʴ mʊ ʠ ʧʦʚʝʨʭʥʦʩʪʥʦʝ ʥʘʪʷʞʝʥʠʝ sʊ. ʇʨʠ ʧʦʚʳʰʝʥʠʠ ʚʷʟʢʦʩʪʠ ʚʦʟ-

ʨʘʩʪʘʝʪ ʜʘʣʴʥʦʙʦʡʥʦʩʪʴ ʪʦʧʣʠʚʥʦʡ ʩʪʨʫʠ, ʯʪʦ ʫʤʝʥʴʰʘʝʪ ʜʦʣʶ ʦʙʲʝʤʥʦʛʦ ʩʤʝʩʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʨʠʚʦ-

ʜʠʪ ʢ ʧʦʧʘʜʘʥʠʶ ʥʘ ʩʪʝʥʢʠ ʢʘʤʝʨʳ ʩʛʦʨʘʥʠʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʦʧʣʠʚʘ. ʉ ʧʦʥʠʞʝʥʠʝʤ ʚʷʟʢʦʩʪʠ 

ʪʦʧʣʠʚʘ ʩʨʝʜʥʠʡ ʜʠʘʤʝʪʨ ʢʘʧʝʣʴ ʫʤʝʥʴʰʘʝʪʩʷ ʠ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʦʜʥʦʨʦʜʥʳʤ ʨʘʩʧʳʣ. ʆʜʥʘʢʦ ʧʨʠ 

ʵʪʦʤ ʫʛʦʣ ʨʘʩʩʝʷʥʠʷ ʪʦʧʣʠʚʥʦʡ ʩʪʨʫʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʘ ʜʘʣʴʥʦʙʦʡʥʦʩʪʴ ʫʤʝʥʴʰʘʝʪʩʷ. ʏʝʤ ʚʳʰʝ ʧʦ-

ʚʝʨʭʥʦʩʪʥʦʝ ʥʘʪʷʞʝʥʠʝ, ʪʝʤ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʘ ʢʘʧʣʷ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʚʥʝʰʥʠʭ ʩʠʣ ʠ ʪʝʤ ʙʦʣʴʰʝ ʝʸ ʨʘʟ-

ʤʝʨʳ. ʏʝʤ ʤʝʥʴʰʝ ʧʦʚʝʨʭʥʦʩʪʥʦʝ ʥʘʪʷʞʝʥʠʝ, ʪʝʤ ʪʦʥʴʰʝ ʠ ʦʜʥʦʨʦʜʥʝʝ ʨʘʩʧʳʣʠʚʘʥʠʝ ʪʦʧʣʠʚʘ, ʯʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʢʦʨʝʥʠʶ ʧʨʦʮʝʩʩʦʚ ʩʤʝʩʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʩʛʦʨʘʥʠʷ. 

ʇʨʠ ʧʦʣʫʯʝʥʠʠ ʢʨʠʪʝʨʠʘʣʴʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʘʥʥʳʝ ʦʧʳʪʦʚ ʩ ʞʠʜʢʦʩʪʷʤʠ, ʜʣʷ 

ʢʦʪʦʨʳʭ ʨʊ, mʊ ʠ sʊ ʠʟʤʝʥʷʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ: ʨʊ = (0,7 - 0,93)*10
3
 ʢʛ/ʤ

3
; mʊ = (0,4 - 89,7)*10

-3
 ʇʘ*ʩ; sʊ = 

(22 - 30,7)*10
-3
 ʅ/ʤ. 

ɼʣʷ ʩʪʘʥʜʘʨʪʥʦʛʦ (ʣʝʪʥʝʛʦ) ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʚʳʰʝʫʢʘʟʘʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʠʤʝʶʪ ʪʘʢʠʝ ʟʥʘʯʝ-

ʥʠʷ: ʨʊ = 860 ʢʛ/ʤ
3
; mʊ = 3,8*10

-3
 ʇʘ*ʩ; sʊ = 2,8*10

-3
 ʅ/ʤ. 

ʀʩʭʦʜʷ ʠʟ ʪʦʛʦ, ʯʪʦ ʜʣʷ ʞʠʜʢʠʭ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʪʦʧʣʠʚ, ʨʊ, mʊ ʠ sʊ ʧʦ-ʚʠʜʠʤʦʤʫ ʥʝ ʚʳʡʜʫʪ ʟʘ 
ʧʨʝʜʝʣʳ ʢʨʘʡʥʠʭ ʟʥʘʯʝʥʠʡ ʫʢʘʟʘʥʥʳʭ ʚʝʣʠʯʠʥ (ʥʘʧʨʠʤʝʨ, ʜʣʷ ʨʘʧʩʦʚʦʛʦ ʤʘʩʣʘ ʨʊ = 913 ʢʛ/ʤ

3
;                     

ɺ 
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mʊ = 65*10
-3
 ʇʘ*ʩ; sʊ = 33,2*10

-3
 ʅ/ʤ), ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʧʨʳʩʢʠʚʘʥʠʷ 

ʠ ʜʠʥʘʤʠʢʫ ʨʘʟʚʠʪʠʷ ʩʪʨʫʠ ʤʦʞʥʦ ʨʘʩʩʯʠʪʳʚʘʪʴ ʧʦ ʢʨʠʪʝʨʠʘʣʴʥʳʤ ʟʘʚʠʩʠʤʦʩʪʷʤ: 

- ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʟʘ ʚʨʝʤʷ ʚʧʨʳʩʢʠʚʘʥʠʷ ʮʠʢʣʦʚʦʡ ʧʦʨʮʠʠ ʪʦʧʣʠʚʘ, ʤ/ʩ: 

 

Uo = ɺʮ / (mʊ fc * i c * ʨʊ *tʚʧʨ.),                      (1) 

 

ʛʜʝ  ɺʮ ï ʮʠʢʣʦʚʘʷ ʧʦʨʮʠʷ ʪʦʧʣʠʚʘ, ʤʤ
3
/ʮʠʢʣ; mʊ fc ï ʧʣʦʱʘʜʴ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʦʭʦʜʥʦʛʦ ʩʝʯʝʥʠʷ ʨʘʩ-

ʧʳʣʠʚʘʶʱʠʭ ʦʪʚʝʨʩʪʠʡ, ʤʤ
2
; ic ï ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʧʳʣʠʚʘʶʱʠʭ ʦʪʚʝʨʩʪʠʡ; tʚʧʨ ï ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʚʧʨʳʩʢʠʚʘʥʠʷ ʧʦʨʮʠʠ ʪʦʧʣʠʚʘ. 

- ʚ ʬʦʨʤʫʣʘʭ ʜʣʷ ʨʘʩʯʝʪʘ ʧʦʢʘʟʘʪʝʣʝʡ ʩʪʨʫʠ ʨʘʩʧʳʣʝʥʥʦʛʦ ʪʦʧʣʠʚʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ 

ʢʨʠʪʝʨʠʠ: 

*ʢʨʠʪʝʨʠʡ ɺʝʙʝʨʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʩʦʦʪʥʦʰʝʥʠʝ ʩʠʣ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʥʘʪʷʞʝʥʠʷ ʠ ʠʥʝʨʮʠʠ:  
 

We = U

2
0  * dc * ʨʊ /sʊ;                (2) 

 

* ʢʨʠʪʝʨʠʡ ʄ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʩʦʦʪʥʦʰʝʥʠʝ ʩʠʣ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʥʘʪʷʞʝʥʠʷ, ʚʷʟʢʦʩʪʠ ʠ 
ʠʥʝʨʮʠʠ: 

 

ʄ = mʊ
2
 / (ʨʊ * dc *sʊ);               (3) 

 

* ʦʪʥʦʰʝʥʠʝ ʧʣʦʪʥʦʩʪʝʡ ʚʦʟʜʫʭʘ ʠ ʪʦʧʣʠʚʘ, 
 

ʈ = ʨɺ / ʨʊ;                          (4) 

 

ʛʜʝ     dc ï ʜʠʘʤʝʪʨ ʨʘʩʧʳʣʠʚʘʶʱʝʛʦ ʦʪʚʝʨʩʪʠʷ ʬʦʨʩʫʥʢʠ, ʤ;  

ʨɺ ï ʧʣʦʪʥʦʩʪʴ ʚʦʟʜʫʭʘ ʚ ʮʠʣʠʥʜʨʝ ʜʚʠʛʘʪʝʣʷ, ʢʛ/ʤ
3
; 

ï ʧʫʪʴ ʧʨʦʭʦʜʠʤʳʡ ʪʦʧʣʠʚʥʦʡ ʩʪʨʫʝʡ (ʜʘʣʴʥʦʙʦʡʥʦʩʪʴ), ʤ: 

 

lʪ = ʉʬ dc * We
O,25
*,ʄ

0,4
* ʨʊ

-ʦ,6
;                         (5) 

 

ʛʜʝ ʉʬ ï ʵʤʧʠʨʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ; ʢʨʠʪʝʨʠʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ ʜʣʷ ʦʪʳʩʢʘʥʠʷ ʩʨʝʜʥʠʭ ʜʠʘʤʝʪʨʦʚ ʢʘ-

ʧʝʣʴ ʪʦʧʣʠʚʥʦʡ ʩʪʨʫʠ,  

 

dʢ = ɽʢ dʩ (ʨ Wʝ)
-0.266
* ʄ

0.07ɿɿ.                  
(6) 

 

ʛʜʝ ɽʢ = 0,00454 ï ʧʦʩʪʦʷʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ, ʟʘʚʠʩʷʱʠʡ ʦʪ ʢʦʥʩʪʨʫʢʮʠʠ ʬʦʨʩʫʥʢʠ ʠ ʩʧʦʩʦʙʘ ʦʩʨʝʜʥʝ-

ʥʠʷ ʨʘʟʤʝʨʦʚ ʢʘʧʝʣʴ; 

- ʢʨʠʪʝʨʠʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʛʣʘ ʨʘʩʢʨʳʪʠʷ ʪʦʧʣʠʚʥʦʡ ʩʪʨʫʠ ʥʘ ʦʩʥʦʚʥʦʤ ʫʯʘʩʪʢʝ, 

 

g= 2 arctg (Fs Wʝ
0.ɿ2
*ʄ

-0.07
 ʨ

0.5
);                          (7) 

 

ʛʜʝ Fs = 0,008 ï ʧʦʩʪʦʷʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ, ʟʘʚʠʩʷʱʠʡ ʦʪ ʢʦʥʩʪʨʫʢʮʠʠ ʬʦʨʩʫʥʢʠ.  

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʚʧʨʳʩʢʠʚʘʥʠʷ ʠ ʩʤʝʩʝʦʙʨʘʟʦʚʘʥʠʷ (ʪʘʙʣ.1) ʧʦʢʘʟʘʣʦ, ʯʪʦ ʩʨʝʜʥʠʡ ʜʠʘ-

ʤʝʪʨ ʢʘʧʝʣʴ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʙʠʦʪʦʧʣʠʚʘ ʫʚʝʣʠʯʠʣʩʷ ʥʘ 8,8 %, ʫʛʦʣ ʨʘʩʢʨʳʪʠʷ 

ʩʪʨʫʠ ʪʦʧʣʠʚʘ ʫʤʝʥʴʰʠʣʩʷ ʥʘ 9 %, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʘʣʴʥʦʙʦʡʥʦʩʪʴ ʩʪʨʫʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ.  

 

ʊʘʙʣʠʮʘ 1 ï ʇʘʨʘʤʝʪʨʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʚʧʨʳʩʢ ʪʦʧʣʠʚʘ ʠ ʩʤʝʩʝʦʙʨʘʟʦʚʘʥʠʝ 

ʇʘʨʘʤʝʪʨʳ 
ɼʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ  

(ʣʝʪʥʝʝ) 

ʄʝʪʠʣʦʚʳʝ ʵʬʠʨʳ  

ʨʘʧʩʦʚʦʛʦ ʤʘʩʣʘ 

ʋʛʦʣ ʥʘʯʘʣʘ ʚʧʨʳʩʢʘ, ʛʨʘʜ. ʧ.ʢ.ʚ. 334 332 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʧʨʳʩʢʘ, ʛʨʘʜ. ʧ.ʢ.ʚ. 20,5 20,3 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʚʧʨʳʩʢʘ, ʄʇʘ 17,5 19,1 

ʂʨʠʪʝʨʠʡ ɺʝʙʝʨʘ 785952 868205 

ʂʨʠʪʝʨʠʡ ʄ 0,000373 0,001395 

ʉʢʦʨʦʩʪʴ ʠʩʪʝʯʝʥʠʷ ʪʦʧʣʠʚʘ, Uo, ʤ/ʩ 255 279 

ʉʨʝʜʥʠʡ ʜʠʘʤʝʪʨ ʢʘʧʝʣʴ, d32, ʤ* 10
-6
 22,7 24,8 

ɼʝʡʩʪʚʠʪʝʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʘʨʝʥʠʷ, Bi 403,4 326,1 

ʋʛʦʣ ʨʘʩʢʨʳʪʠʷ ʩʪʨʫʠ, g, ʛʨʘʜ 23,8 21,7 



57 

 

ʀʟʤʝʥʝʥʠʝ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʜʦ 70 % ʪʦʧʣʠʚʘ ʧʦʧʘʜʘʝʪ ʥʘ ʩʪʝʥʢʠ ʢʘʤʝʨʳ 

ʩʛʦʨʘʥʠʷ, ʯʪʦ ʫʤʝʥʴʰʘʝʪ ʜʦʣʶ ʦʙʲʝʤʥʦʛʦ ʩʤʝʩʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʧʨʦʮʝʩʩʘʭ 

ʩʤʝʩʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʩʛʦʨʘʥʠʷ. ʇʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʮʝʩʩʳ ʤʦʞʝʪ ʦʢʘʟʘʪʴ ʧʦʜʦʛʨʝʚ ʚʧʨʳʩʢʠ-

ʚʘʝʤʦʛʦ ʪʦʧʣʠʚʘ (~ ʜʦ 80 ʉ̄), ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʫʣʫʯʰʝʥʠʶ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʪʦʧʣʠʚʘ; 

ʫʚʝʣʠʯʝʥʠʝ ʜʘʚʣʝʥʠʷ ʚʧʨʳʩʢʠʚʘʝʤ ʪʦʧʣʠʚʘ (~ ʥʘ 9,4 %) ʧʨʠʚʝʜʝʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʜʠʘʤʝʪʨʘ ʢʘʧʝʣʴ ʨʘʩ-

ʧʳʣʠʚʘʝʤʦʛʦ ʪʦʧʣʠʚʘ; ʠʥʜʝʥʩʠʬʠʢʘʮʠʷ ʪʫʨʙʫʣʠʟʘʮʠʠ ʚʦʟʜʫʰʥʦʛʦ ʟʘʨʷʜʘ ʧʦʟʚʦʣʠʪ ʫʣʫʯʰʠʪʴ ʧʨʦʮʝʩ-

ʩʳ ʠʩʧʘʨʝʥʠʷ ʩʤʝʩʝʦʙʨʘʟʦʚʘʥʠʷ. 
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ɸʥʥʦʪʘʮʠʷ 

ʈʦʣʴ ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ ʧʨʠ ʩʝʧʘʨʘʮʠʠ ʟʝʨʥʦʚʦʛʦ ʚʦʨʦʭʘ ʚ ʟʝʨʥʦʦʯʠʩʪʠʪʝʣʴʥʳʭ ʤʘʰʠʥʘʭ ʠ 

ʢʦʤʙʘʡʥʘʭ, ʦʩʥʘʱʝʥʥʳʭ ʚʝʪʨʦ-ʨʝʰʝʪʥʳʤʠ ʦʯʠʩʪʢʘʤʠ, ʠʟʫʯʝʥʘ ʤʥʦʛʠʤʠ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʠ ʟʘʨʫʙʝʞ-

ʥʳʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ. ʆʜʥʘʢʦ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʢʦʤʙʘʡʥʦʚʦʡ ʦʯʠʩʪʢʝ ʢʦʥʚʝʡʝʨʥʦʛʦ ʪʠʧʘ, ʚʦʧʨʦʩ ʥʝ 

ʠʟʫʯʝʥ ʚ ʜʦʣʞʥʦʡ ʤʝʨʝ. ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʜʝʣʘʝʪʩʷ ʧʦʧʳʪʢʘ ʚʦʩʧʦʣʥʠʪʴ ʵʪʦʪ ʧʨʦʙʝʣ. ɺ ʥʝʡ ʦʧʨʝʜʝ-

ʣʷʁʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʦʣʝʪʘ ʯʘʩʪʠʮʳ ʚʦʨʦʭʘ, ʧʦʜʙʨʦʰʝʥʥʦʡ ʢʦʥʚʝʡʝʨʥʳʤ ʨʝʰʝʪʦʤ ʠ ʠʩʧʳ-

ʪʳʚʘʶʱʝʡ ʚʦʟʜʝʡʩʪʚʠʝ ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ (ʩʢʦʨʦʩʪʴ, ʚʳʩʦʪʘ ʪʨʘʝʢʪʦʨʠʠ ʥʘʜ ʨʝʰʝʪʦʤ, ʜʘʣʴʥʦʩʪʴ ʧʦ-

ʣʝʪʘ ʜʦ ʤʦʤʝʥʪʘ ʧʘʜʝʥʠʷ ʥʘ ʨʝʰʝʪʦ). ɼʣʷ ʵʪʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʚʳʨʘʞʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʤʙʘʡʥ, ʦʯʠʩʪʢʘ, ʚʦʨʦʭ, ʯʘʩʪʠʮʘ, ʧʘʨʘʤʝʪʨ, ʧʦʣʝʪ, ʩʢʦʨʦʩʪʴ, ʧʦʪʦʢ, ʜʘʣʴ-

ʥʦʩʪʴ, ʚʳʩʦʪʘ. 
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The role of the air flow in the separation of grain heaps in grain cleaning machines and combines 

equipped with windscreen cleaning has been studied by many domestic and foreign researchers. However, in 

relation to conveyor-type combine cleaning, the issue has not been adequately studied. This article attempts to 

fill this gap. It determines the various parameters of the flight of a heap particle thrown up by a conveyor 
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sieve). For this, analytical expressions are presented. 
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ʩʩʣʝʜʦʚʘʥʠʷʤʠ ʤʥʦʛʠʭ ʫʯʝʥʳʭ [1-15] ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʟʝʨʥʦʚʦʡ ʚʦʨʦʭ ʤʦʞʝʪ ʙʳʪʴ ʧʨʘʢʪʠ-

ʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʦʯʠʱʝʥ ʦʪ ʧʦʣʦʚʳ ʠ ʩʙʦʠʥʳ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʥʝʛʦ ʚʦʟʜʫʰʥʳʤ ʧʦʪʦʢʦʤ. 

ʀʤʠ ʫʩʪʘʥʦʚʣʝʥʳ ʨʘʟʣʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʪʦʛʦ ʧʦʪʦʢʘ (ʩʢʦʨʦʩʪʴ, ʥʘʧʦʨ ʠ ʪ. ʧ.), ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʪʘʢʦʝ 

ʨʘʟʜʝʣʝʥʠʝ. 

ʆʜʥʘʢʦ, ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʝʡʩʪʚʠʷ ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ ʚ ʩʠʩʪʝʤʝ ʢʦʤʙʘʡʥʦʚʦʛʦ ʚʦʨʦʭʦʦʯʠʩʪʠʪʝʣʷ 

ʢʦʥʚʝʡʝʨʥʦʛʦ ʪʠʧʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʪ, ʢʨʦʤʝ ʥʘʰʠʭ, ʯʪʦ ʩʚʷʟʘʥʥʦ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʥʦʚʠʟʥʦʡ ʠ ʦʨʠʛʠ-

ʥʘʣʴʥʦʩʪʴʶ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʪʘʢʦʛʦ ʪʠʧʘ. 

ɺ ʨʘʙʦʪʝ [7] ʫʩʪʘʥʦʚʣʝʥʳ ʧʘʨʘʤʝʪʨʳ ʜʚʠʞʝʥʠʷ ʯʘʩʪʠʮʳ ʚʦʨʦʭʘ, ʧʦʜʙʨʦʰʝʥʥʦʡ ʢʦʥʚʝʡʝʨʥʳʤ 

ʨʝʰʝʪʦʤ (ʤʘʢʩʠʤʘʣʴʥʘʷ ʜʘʣʴʥʦʩʪʴ ʧʦʣʝʪʘ Xmax, ʚʳʩʦʪʘ ʝʛʦ ʪʨʘʝʢʪʦʨʠʠ ʧʦʣʝʪʘ Ymax, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʵʪʦʛʦ ʧʦʣʝʪʘ t ʠ ʩʢʦʨʦʩʪʴ, ʢʦʪʦʨʫʶ ʧʨʠʦʙʨʝʪʘʝʪ ʯʘʩʪʠʮʘ ʚʦʨʦʭʘ ʚ ʤʦʤʝʥʪ ʝʸ ʧʦʜʙʨʘʩʳʚʘʥʠʷ). 

 

ὼάὥὼ=
ὠʣ

2ίὭὲ2„ίὭὲ2‌+ὑ2ὧέί2‌

Ὣ
;                                                     (1) 

ώάὥὼ=
ὠʣ

2ίὭὲ2„ίὭὲ2‌+ὑ2ὧέί2‌

2Ὣ
;                                                 (2) 

ʀ 
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ὸ=
2ὠʣίὭὲ„ЍίὭὲ

2‌+ὑ2ὧέί2‌

Ὣ
;                                                                        (3) 

ὠ0 = ὠʣЍίὭὲ
2‌+ ὑ2ὧέί2‌,                                                                     (4) 

 

ʛʜʝ Vʣ ï ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʨʝʰʝʪʯʘʪʦʛʦ ʧʦʣʦʪʥʘ ʢʦʥʚʝʡʝʨʥʦʛʦ ʨʝʰʝʪʘ, ʤ/ʩ; 

Ŭ, ů ï ʫʛʣʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʨʦʣʠʢʦʚ ʥʝʩʫʱʝʡ ʮʝʧʠ ʢʦʥʚʝʡʝʨʥʦʛʦ ʨʝʰʝʪʘ ʠ 

ʨʦʣʠʢʦʚ ʚʠʙʨʘʪʦʨʘ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʧʦʜ ʥʝʡ, ʛʨʘʜ (ʨʠʩ. 1); 

g ï ʫʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ, g=9,81 ʤ/ʩ
2
.  

 
ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʩʢʦʨʦʩʪʝʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʩʦʫʜʘʨʝʥʠʠ ʨʦʣʠʢʦʚ ʨʝʰʝʪʘ ʠ ʚʠʙʨʘʪʦʨʘ 

 

ɺʳʨʘʞʝʥʠʷ (1, 2, 3, 4) ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ ʧʘʨʘʤʝʪʨʳ ʧʦʣʝʪʘ ʯʘʩʪʠʮʳ ʧʨʠ ʨʘʙʦʪʝ ʢʦʥʚʝʡʝʨʥʦ-

ʛʦ ʨʝʰʝʪʘ ʙʝʟ ʫʯʘʩʪʠʷ ʚ ʵʪʦʤ ʧʨʦʮʝʩʩʝ ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ. 

ɺ ʩʣʫʯʘʝ ʫʯʘʩʪʠʷ ʚ ʧʨʦʮʝʩʩʝ ʩʝʧʘʨʘʮʠʠ ʥʘ ʢʦʥʚʝʡʝʨʥʦʤ ʨʝʰʝʪʝ ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ ʧʘʨʘʤʝʪʨʳ 

ʧʦʣʝʪʘ ʯʘʩʪʠʮʳ ʚʦʨʦʭʘ ʤʦʛʫʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʨʠʩ. 2). 

 
ʈʠʩʫʥʦʢ 2 ï ʉʭʝʤʘ ʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʪʨʘʝʢʪʦʨʠʠ ʯʘʩʪʠʮʳ ʚʦʨʦʭʘ, ʧʦʜʙʨʦʰʝʥʥʦʡ ʢʦʥʚʝʡʝʨʥʳʤ ʨʝʰʝʪʦʤ ʠ 

ʠʩʧʳʪʳʚʘʶʱʝʡ ʚʦʟʜʝʡʩʪʚʠʝ ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ 

 

ʈʝʟʫʣʴʪʠʨʫʶʱʘʷ ʩʢʦʨʦʩʪʴ VR c ʫʯʝʪʦʤ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʯʘʩʪʠʮʫ ʝʱʝ ʠ ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ ʙʫʜʝʪ 

(ʩʤ. ʨʠʩ. 2): 

 

ὠὙ
2 = ὠ0

2 + Ὗ2 2ὠ0Ὗὧέί(5)                                                              , ‫ 

 

ʋʛʦʣ ɤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʚʳʨʘʞʝʥʠʷ (ʩʤ. ʨʠʩ. 2) 

 

=‫ “ („ —) ,                                                                       (6) 

 

ʉ ʫʯʝʪʦʤ (6) ʚʳʨʘʞʝʥʠʝ (5) ʧʨʠʤʝʪ ʚʠʜ: 

 

ὠὙ
2 = ὠ0

2 + Ὗ2 2ὠ0Ὗὧέί“ „ — = ὠ0
2 + Ὗ2 + 2ὠ0Ὗὧέί„ —.                 (7) 

 

ʀʤʝʷ ʚʚʠʜʫ, ʯʪʦ ὠ0 = ὠʣЍίὭὲ2‌+ ὑ2ὧέί2‌, ʚʳʨʘʞʝʥʠʝ (7) ʧʨʝʜʩʪʘʚʠʤ ʚ ʚʠʜʝ 

 

ὠὙ= ὠʣ2 ίὭὲ2‌+ ὑ2ὧέί2‌ + Ὗ2 + 2ὠʣὟὧέί(„ —)ЍίὭὲ2‌+ ὑ2ὧέί2‌.              (8) 

ɺʳʩʦʪʘ ʪʨʘʝʢʪʦʨʠʠ y (ʩʤ. ʨʠʩ. 2): 
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ώ= ὼὸὫὪ1 + — Ὣὼ2/ 2ὠὙ
2ὧέί2 Ὢ+ — ,                                      (9) 

 

ʛʜʝ f1 ï ʫʛʦʣ ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ ʩʢʦʨʦʩʪʝʡ ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ ʠ ʨʝʟʫʣʴʪʠʨʫʶʱʝʡ VR, ʛʨʘʜ. 

 

ʋʛʦʣ f1 ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʠʟ ʩʦʦʪʥʦʰʝʥʠʷ ʜʣʷ ʢʦʩʦʫʛʦʣʴʥʳʭ ʪʨʝʫʛʦʣʴʥʠʢʦʚ: 
 

ίὭὲὪ= ὠ0ίὭὲ.ὠὙ/‫ 
 

C ʫʯʝʪʦʤ (6) ʠ (8) ʠʤʝʝʤ: 
 

ίὭὲὪ1 =
sin [“ „ —]ὠ0

ὠὙ
=
ὠ0sin („ —)

ὠὙ
=

ὠʣsin („ —)ЍίὭὲ2‌+ὑ2ὧέί2‌

ὠʣ
2 ίὭὲ2‌+ὑ2ὧέί2‌+Ὗ2+2ὠʣὟὧέί(„ —)ЍίὭὲ2‌+ὑ2ὧέί2‌

 .           (10) 

 

ʄʘʢʩʠʤʘʣʴʥʳʝ ʚʝʣʠʯʠʥʳ ʚʳʩʦʪʳ ʠ ʜʘʣʴʥʦʩʪʠ ʧʦʣʝʪʘ ʯʘʩʪʠʮʳ ʚʦʨʦʭʘ ʜʣʷ ʩʣʫʯʘʷ, ʢʦʛʜʘ ʢʦʥʚʝʡ-

ʝʨʥʦʝ ʨʝʰʝʪʦ ʚ ʢʦʤʙʘʡʥʝ ʫʩʪʘʥʦʚʣʝʥʦ ʧʦʜ ʫʛʣʦʤ ɔ ʢ ʛʦʨʠʟʦʥʪʫ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʟ ʚʳʨʘʞʝʥʠʡ: 
 

ὼάὥὼ= ὠὙ
2 cos Ὢ1 + —sin Ὢ1 + — ‎ Ͻ(Ὣὧέί‎) 1;                                    (11) 

ώάὥὼ= ὠὙ
2 cos Ὢ1 + — tgɔϽsin Ὢ1 + — ‎ Ͻ(2Ὣὧέί‎) 1;                           (12) 

 

ʇʦʣʫʯʝʥʥʳʝ ʚʳʨʘʞʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʢʦʥʚʝʡʝʨʥʦʡ ʦʯʠ-

ʩʪʢʠ ʚ ʟʝʨʥʦʫʙʦʨʦʯʥʦʤ ʢʦʤʙʘʡʥʝ. 
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Annotation 

The influence of before-sowing treatment of grain by magnetic field of super-high-frequency diapason 

on the crop yield of spring barley is studied in the article. The constructive-technical parameters of the unit 

providing the possibility of adjusting the time of treatment and grain motion modes taking into account its 

form and size are grounded. The results of the field experiment of barley cultivation in the conditions of the 

Northern part of the Nonchernozem zone (the Nonblack soil zone) are introduced. 

Keywords: grain cultivation technology, before-sowing treatment, magnetic field, yield, quality.  

 

 

ʦ ʦʮʝʥʢʝ ʵʢʩʧʝʨʪʦʚ ʚ ʈʦʩʩʠʠ ʜʦʩʪʘʪʦʯʥʦ ʩʫʱʝʩʪʚʝʥʥʳ ʩʫʤʤʘʨʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʪʨʘʥʩʧʦʨʪʠ-

ʨʦʚʢʫ ʟʝʨʥʘ ʚ ʤʝʩʪʘ ʧʦʪʨʝʙʣʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʧʨʦʠʟʚʦʜʩʪʚʦ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʥʘ ʢʦʨʤ ʩʢʦʪʫ ʚ 

ʫʩʣʦʚʠʷʭ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʛʦ ʅʝʯʝʨʥʦʟʝʤʴʷ ʈʦʩʩʠʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʝʛʠʦʥʦʚ [4]. ɺʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪ-

ʢʝ ʩʝʤʷʥ ʜʦʣʞʥʦ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʚʝʣʠʯʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʢʫʣʴʪʫʨ ʚ ʟʦʥʘʭ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʥʝʙʣʘʛʦ-

ʧʨʠʷʪʥʳʤ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ. ʈʦʩʪʫ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʫʣʫʯʰʝʥʠʝ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ, ʘ ʪʘʢʞʝ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠʭ ʢ ʚʨʝʜʠʪʝʣʷʤ ʠ ʙʦʣʝʟʥʷʤ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʜʣʷ ʧʨʝʜʧʦʩʝʚʥʦʡ ʉɺʏ ʦʙʨʘʙʦʪʢʠ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʳ [1]. ʉʦʟʜʘʥʠʝ ʪʝʭʥʠʯʝ-

ʩʢʠʭ ʩʨʝʜʩʪʚ ʜʣʷ ʧʨʝʜʧʦʩʝʚʥʦʡ ʉɺʏ ʦʙʨʘʙʦʪʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚ ʩʚʷʟʠ ʩ ʦʪʥʝʩʝʥʠʝʤ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦ-

ʛʠʠ ʢ ʪʘʢ ʥʘʟʳʚʘʝʤʳʤ çʟʝʣʝʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤè, ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʢʦʪʦʨʳʭ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʢʨʘʱʝ-

ʥʠʶ ʠʟʜʝʨʞʝʢ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʦʚʳʰʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʠ ʦʜʥʦ-

ʚʨʝʤʝʥʥʦʤ ʩʥʠʞʝʥʠʠ ʜʘʚʣʝʥʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ʇ 
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ɺʦʧʨʦʩʳ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʦʪʨʘʞʝʥʳ ʚ ʪʨʫʜʘʭ 

ʫʯʝʥʳʭ: ɸ.ɺ. ʉʳʩʫʝʚ, ɸ.ɺ. ɸʣʝʰʢʠʥ, ɸ.ɺ. ʃʳʢʦʚ, ɸ.ɸ. ʂʘʟʘʢʦʚ, ʇ.ɸ. ʉʘʚʠʥʳʭ, ʌ.ɸ. ʂʠʧʨʠʷʥʦʚ ʠ ʜʨ. 

[2]. ʆʜʥʘʢʦ, ʜʘʞʝ ʥʝ ʩʤʦʪʨʷ ʥʘ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ 

ʙʳʣʘ ʥʝʩʢʦʣʴʢʦ ʩʥʠʞʝʥʘ ʟʘ ʩʯʝʪ ʪʦʛʦ, ʯʪʦ ʟʝʨʥʦ ʦʙʨʘʙʘʪʳʚʘʣʦʩʴ ʚ ʜʦʚʦʣʴʥʦ ʧʣʦʪʥʦʤ ʩʣʦʝ, ʘ ʚ ʥʝʢʦʪʦ-

ʨʳʭ ʩʣʫʯʘʷʭ ʚ ʩʪʘʮʠʦʥʘʨʥʦʤ ʧʦʣʦʞʝʥʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʩʪʦʯʥʠʢʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʩʚʝʨʭʚʳʩʦ-

ʢʦʡ ʯʘʩʪʦʪʳ (ʜʘʣʝʝ ʉɺʏ). 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʵʣʝʢʪʨʦʤʘʛ-

ʥʠʪʥʳʤ ʧʦʣʝʤ ʉɺʏ ʜʠʘʧʘʟʦʥʘ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʫʩʣʦʚʠʷʭ ʉʝʚʝʨʥʦʡ ʯʘʩʪʠ ʅʝʯʝʨʥʦ-

ʟʝʤʴʷ.  

ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʘʚʪʦʨʦʤ ʠ ʦʙʦʩʥʦʚʘʥʥʘʷ ʢʦʥʩʪʨʫʢʪʦʨʩʢʘʷ ʨʘʟʨʘʙʦʪʢʘ ʫʩʪʘʥʦʚʢʠ ʧʨʝʜʧʦʩʝʚʥʦʡ 

ʉɺʏ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʙʣʘʛʦʜʘʨʷ (ʨʝʛʫ-

ʣʠʨʦʚʘʥʠʶ ʯʘʩʪʦʪʳ ʢʦʣʝʙʘʥʠʡ ʞʝʣʦʙʘ ʪʨʘʥʦʩʧʦʨʪʝʨʘ) ʠʟʤʝʥʷʝʤʦʤʫ ʫʛʣʫ ʥʘʢʣʦʥʘ ʞʝʣʦʙʘ ʪʨʘʥʩʧʦʨʪʝ-

ʨʘ (ʨʠʩʫʥʦʢ 1). 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʂʦʥʩʪʨʫʢʪʦʨʩʢʘʷ ʨʘʟʨʘʙʦʪʢʘ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ ʉɺʏ 

ʜʠʘʧʘʟʦʥʘ: 

1 ï ʙʫʥʢʝʨ, 2 ï ʜʦʟʘʪʦʨ, 3 ï ʤʘʛʥʝʪʨʦʥʳ, 4 ï ʞʝʣʦʙ, 5 ï ʧʨʫʞʠʥʥʘʷ ʧʦʜʚʝʩʢʘ, a ï ʫʛʦʣ ʥʘʢʣʦʥʘ ʞʝʣʦʙʘ,  

6 ï ʤʝʭʘʥʠʟʤ ʠʟʤʝʥʝʥʠʷ ʫʛʣʘ ʥʘʧʨʘʚʣʝʥʠʷ ʢʦʣʝʙʘʥʠʡ, b ï ʫʛʦʣ ʥʘʧʨʘʚʣʝʥʠʷ ʢʦʣʝʙʘʥʠʡ 7ï ʵʢʩʮʝʥʪʨʠʢʠ,  

8 ï ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ, 9 ï ʤʝʭʘʥʠʟʤ ʠʟʤʝʥʝʥʠʷ ʫʛʣʘ ʥʘʢʣʦʥʘ ʞʝʣʦʙʘ, 10 ï ʧʦʚʦʨʦʪʥʘʷ ʨʘʤʘ, 11 ï ʦʩʪʦʚ 

 

ɺʨʝʤʷ ʠ ʩʢʦʨʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ, ʨʝʛʫʣʠʨʫʝʤʦʝ ʠʟʤʝʥʝʥʠʝʤ ʫʛʣʘ ʥʘʢʣʦʥʘ a ʞʝʣʦʙʘ ʪʨʘʥʩʧʦʨ-

ʪʝʨʘ (8), ʘ ʪʘʢʞʝ ʯʘʩʪʦʪʦʡ ʠ ʫʛʣʦʤ ʥʘʧʨʘʚʣʝʥʠʷ ʢʦʣʝʙʘʥʠʡ n ʜʠʘʤʝʪʨʘʣʴʥʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʨʘʩʧʦʣʦ-

ʞʝʥʥʳʭ ʵʢʩʮʝʥʪʨʠʢʦʚ (5), ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʨʘʟʤʝʱʝʥʠʷ ʟʝʨʥʘ ʚ ʚʠʙʨʦʪʨʘʥʩʧʦʨʪʝʨʝ [3]. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʪʨʘʜʠʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʚʳʨʘʱʠʚʘʥʠʷ ʷʨʦʚʦ-

ʛʦ ʷʯʤʝʥʷ. ɺ ʦʧʳʪʝ ʚʳʩʝʚʘʣʩʷ ʷʨʦʚʦʡ ʷʯʤʝʥʴ ʩʦʨʪ çʕʩʤʘè, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʨʘʡʦʥʠʨʦʚʘʥʥʳʤ ʜʣʷ ʨʝ-

ʛʠʦʥʦʚ ʉʝʚʝʨʥʦʡ ʯʘʩʪʠ ʅʝʯʝʨʥʦʟʝʤʴʷ. ɺʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʚ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝ-

ʨʠʤʝʥʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 ï ʈʝʟʫʣʴʪʘʪʳ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ ʚʳʨʘʱʠʚʘʥʠʷ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʚ 2022 ʛ. 

ʂʦʣʠʯʝʩʪʚʦ ʚʩʭʦʜʦʚ 

ʩʝʤʷʥ ʙʝʟ ʦʙʨʘʙʦʪ-

ʢʠ, ʰʪ./ʤ
2
 

ʂʦʣʠʯʝʩʪʚʦ ʚʩʭʦʜʦʚ ʧʨʠ 

ʉɺʏ ʦʙʨʘʙʦʪʢʝ ʩʝʤʷʥ ʧʨʦ-

ʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 15ʩ. ʧʨʠ 

ʩʪʘʪʠʯʝʩʢʦʤ ʧʦʣʦʞʝʥʠʠ 

ʪʨʘʥʩʧʦʨʪʝʨʘ, ʰʪ./ʤ
2
 

ʂʦʣʠʯʝʩʪʚʦ ʚʩʭʦʜʦʚ ʧʨʠ 

ʉɺʏ ʦʙʨʘʙʦʪʢʝ ʩʝʤʷʥ ʧʨʦ-

ʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 15ʩ. ʧʨʠ 

ʚʠʙʨʘʮʠʠ ʪʨʘʥʩʧʦʨʪʝʨʘ, 

ʰʪ./ʤ
2
 

ɼʘʪʘ ʧʦʜʩʯʝʪʘ 

ʚʩʭʦʜʦʚ 

220 235 255 6 ʤʘʷ 2022ʛ. 

280 282 290 9 ʤʘʷ 2022ʛ. 

310 320 330 12 ʤʘʷ 2022ʛ. 
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ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʩʝʤʷʥ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʩ ʚʠʙʨʘʮʠʝʡ ʪʨʘʥʩʧʦʨʪʝʨʘ ʚ ʪʝʯʝʥʠʝ 15ʩ. 

ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʫʚʝʣʠʯʝʥʠʷ ʚʩʭʦʞʝʩʪʠ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʚ ʧʝʨʚʳʡ ʜʝʥʴ ʧʦʜʩʯʝʪʘ.  

ʆʮʝʥʢʘ ʚʣʠʷʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʚ ɺʦʣʦ-

ʛʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2 ï ɺʦʟʜʝʡʩʪʚʠʝ ʨʝʞʠʤʦʚ ʉɺʏ ʦʙʨʘʙʦʪʢʠ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʚ ʫʩʣʦʚʠʷʭ  

ɺʦʣʦʛʦʜʩʢʦʡ ʦʙʣʘʩʪʠ, ʮ/ʛʘ (ʬʨʘʛʤʝʥʪ) 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ  

ʦʙʣʫʯʝʥʠʷ ʩʝʤʷʥ, ʩ 

ʫʨʦʞʘʡʥʦʩʪʴ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ, ʮ/ʛʘ 

2020 ʛ. 2021ʛ. 2022 ʛ. 

ʩʝʨʠʷ ʦʧʳʪʦʚ ɸ - ʉɺʏ ʦʙʨʘʙʦʪʢʘ ʟʝʨʥʘ ʚ ʥʝʧʦʜʚʠʞʥʦʤ ʩʣʦʝ 

0 28,6 27,1 31,6 

10 29,1 28,2 32,1 

15 30,1 29,2 32,6 

25 29,8 27,7 28,1 

ʩʝʨʠʷ ʦʧʳʪʦʚ ɹ ï ʉɺʏ ʦʙʨʘʙʦʪʢʘ ʟʝʨʥʘ ʧʨʠ ʚʠʙʨʘʮʠʠ ʪʨʘʥʩʧʦʨʪʝʨʘ 

10 32,7 29,5 33,9 

15 33,1 30,3 34,8 

25 32,8 29,4 29,1 

 

ɺ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ ʧʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʫʨʦʞʘʡʥʦʩʪʠ ʷʨʦʚʦʛʦ ʷʯ-

ʤʝʥʷ (ʨʠʩʫʥʦʢ 2). 

 

ʈʠʩʫʥʦʢ 2 ï ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʫʨʦʞʘʡʥʦʩʪʠ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʩʦʨʪʘ çʕʩʤʘè 

 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʫʚʝʣʠʯʝʥʠʠ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʦʚʳʭ 

ʢʫʣʴʪʫʨ ʥʘ ʧʨʠʤʝʨʝ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʚ ʫʩʣʦʚʠʷʭ ʉʝʚʝʨʥʦʛʦ ʅʝʯʝʨʥʦʟʝʤʴʷ ʥʘ 10% ʙʣʘʛʦʜʘʨʷ ʧʨʝʜʧʦʩʝʚ-

ʥʦʡ ʉɺʏ ʦʙʨʘʙʦʪʢʝ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʝ. 

 

ʃʠʪʝʨʘʪʫʨʘ: 
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ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʮʝʥʠʪʴ ʩʪʝʧʝʥʴ ʩʦʚʝʨʰʝʥʩʪʚʘ ʧʨʦʮʝʩʩʘ ʪʦʧʣʠʚʦʧʦʜʘʯʠ, ʧʦʣʴʟʫʶʪʩʷ ʬʘʢʪʦʨʦʤ 

ʜʠʥʘʤʠʯʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʧʦʢʘʟʳʚʘʝʪ ʦʪʥʦʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʪʦʧʣʠʚʘ, ʧʦʜʘʥʥʦʛʦ ʟʘ ʧʝʨʠʦʜ ʟʘʜʝʨʞʢʠ 
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Annotation 
In order to assess the degree of perfection of the fuel supply process and use the dynamism factor, 

which shows the ratio of the amount of fuel supplied during the ignition delay period to the cyclic supply. The 

diameter of the plunger affects the flow characteristics significantly. As the plunger diameter increases, the 

injection pressures and the cycle feed increase, and the injection duration decreases. At the same time, the 

inertia forces increase due to the increase in the mass of the plunger, the forces from the fuel pressure acting 

on the plunger. This causes an increase in contact stresses in the drive system, and there is a risk of additional 

injections.  

The characteristic of fuel injection is determined by the design parameters of the fuel pump, the fuel in-

jection line and the injector, the main of which is the diesel injector sprayer and the plunger pair. 

Keywords: diesel, spray, nozzle, test, resource. 

 

 

ʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʧʨʳʩʢʠʚʘʥʠʷ ʪʦʧʣʠʚʘ ï ʵʪʦ ʟʘʚʠʩʠʤʦʩʪʴ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʯʝʨʝʟ ʩʦʧʣʦʚʳʝ 

ʦʪʚʝʨʩʪʠʷ ʜʠʟʝʣʴʥʦʡ ʬʦʨʩʫʥʢʠ ʦʪ ʫʛʣʘ ʧʦʚʦʨʦʪʘ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʠʣʠ ʚʨʝʤʝʥʠ [1-15]. ʕʣʝ-

ʤʝʥʪʘʨʥʳʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʬʦʨʤʫʣʝ:  

 

,)(
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q
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ʛʜʝ ɻɻfm  ï ʵʬʬʝʢʪʠʚʥʦʝ ʧʨʦʭʦʜʥʦʝ ʩʝʯʝʥʠʝ ʬʦʨʩʫʥʢʠ; ʬʨ  ï ʜʘʚʣʝʥʠʝ ʚ ʬʦʨʩʫʥʢʝ; -= ʢʢ ʧt 6/j  

ʚʨʝʤʷ: -ʢʧ  ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ, ʤʠʥ
-1
; -ʢj  ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ; -ʪg  

ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʯʝʨʝʟ ʩʦʧʣʦʚʳʝ ʦʪʚʝʨʩʪʠʷ; -g  ʫʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ. 

[3,4] 

 

ʊʦʛʜʘ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʬʦʨʤʫʣʝ:  
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ʀʩʭʦʜʷ ʠʟ ʟʘʚʠʩʠʤʦʩʪʠ ʜʘʚʣʝʥʠʷ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʦʭʦʜʥʦʛʦ ʩʝʯʝʥʠʷ ʜʠʟʝʣʴʥʦʡ ʬʦʨʩʫʥʢʠ ʦʪ 

ʚʨʝʤʝʥʠ ʠʣʠ ʟʥʘʯʝʥʠʷ ʫʛʣʘ ʧʦʚʦʨʦʪʘ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʜʚʠʛʘʪʝʣʷ, ʠʩʧʦʣʴʟʫʷ ʧʨʠʚʝʜʝʥʥʳʝ ʫʨʘʚʥʝʥʠʷ, 

ʧʦʩʪʨʦʠʤ ʢʨʠʚʫʶ ʧʦ ʧʦʜʘʯʝ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʚ ʢʘʤʝʨʫ ʩʛʦʨʘʥʠʷ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʘʪʝʣʷ. ʕʪʫ ʞʝ ʢʨʠ-

ʚʫʶ ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʧʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʧʨʳʩʢʠʚʘʝʤʦʛʦ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʚ ʢʘʤʝʨʫ 

ʩʛʦʨʘʥʠʷ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʘʞʜʦʛʦ ʛʨʘʜʫʩʘ ʧʦ ʧʦʚʦʨʦʪʫ ʢʦʣʝʥʚʘʣʘ ʜʠʟʝʣʷ ʠʣʠ 

ʢʫʣʘʯʢʦʚʦʛʦ ʚʘʣʘ. 
 

 
 

ʈʠʩʫʥʦʢ 1 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʧʨʳʩʢʠʚʘʥʠʷ ʪʦʧʣʠʚʘ: 

ʘ ï ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʘʷ; ʙ ï ʠʥʪʝʛʨʘʣʴʥʘʷ 

 

ʀʟ ʨʠʩʫʥʢʘ 1ʘ ʚʠʜʥʘ, ʯʪʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʜʘʯʠ ɸ, ʢʦʪʦʨʘʷ ʧʦʢʘʟʳʚʘʝʪ, ʢʦʣʠʯʝʩʪʚʦ ʚʧʨʳʩʢʠ-

ʚʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ʥʘ ʢʘʞʜʳʡ ʛʨʘʜʫʩ ʧʦ ʫʛʣʫ ʧʦʚʦʨʦʪʘ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʜʚʠʛʘʪʝʣʷ ï ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ. ʉʫʤʤʘʨʥʘʷ ʢʨʠʚʘʷ ɹ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʥʘ ʦʩʥʦʚʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʜʘʯʠ ï ʠʥ-

ʪʝʛʨʘʣʴʥʘʷ. ɺʠʜʥʦ, ʯʪʦ ʧʦʜʳʥʪʝʛʨʘʣʴʥʘʷ ʧʣʦʱʘʜʴ ʠ ʮʠʢʣʦʚʘʷ ʧʦʜʘʯʘ ʪʦʧʣʠʚʥʦʛʦ ʥʘʩʦʩʘ ʮg  ʦʜʠʥʘʢʦ-

ʚʳ. ʊʘʢ ʢʘʢ ʘʙʩʦʣʶʪʥʳʝ ʟʥʘʯʝʥʠʷ ʢʨʠʚʳʭ ɸ ʠ ɹ ʧʦʜʘʯʠ ʦʪʜʝʣʴʥʳʭ ʪʦʧʣʠʚʥʳʭ ʩʠʩʪʝʤ ʤʝʞʜʫ ʩʦʙʦʡ ʥʝ-

ʫʜʦʙʥʳ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʧʦʵʪʦʤʫ ʮʝʣʝʩʦʦʙʨʘʟʥʝʝ ʧʦʣʴʟʦʚʘʪʴʩʷ ʦʪʥʦʩʠʪʝʣʴʥʳʤʠ ʧʘʨʘ-

ʤʝʪʨʘʤʠ (ʨʠʩʫʥʦʢ 1,ʙ), ʚʳʨʘʞʝʥʥʳʤʠ ʣʠʙʦ ʚ ʧʨʦʮʝʥʪʘʭ, ʠʣʠ ʚ ʜʦʣʷʭ ʝʜʠʥʠʮʳ. ʂʨʠʚʘʷ 1 ʭʘʨʘʢʪʝʨʥʘ 

ʜʣʷ ʪʦʧʣʠʚʥʳʭ ʩʠʩʪʝʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʨʝʟʢʦʝ ʥʘʨʘʩʪʘʥʠʝ ʧʦʜʘʯʠ ʪʦʧʣʠʚʘ ʚ ʥʘʯʘʣʴʥʦʤ ʧʝʨʠʦʜʝ, ʢʨʠ-

ʚʘʷ 3 ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʤʝʜʣʝʥʥʦʝ ʧʦʩʪʫʧʣʝʥʠʝ ʪʦʧʣʠʚʘ ʚʥʘʯʘʣʝ ʠ ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʦʜʘʯʠ ʚ ʢʦʥʮʝ, ʘ 

ʢʨʠʚʘʷ 2 ï ʧʦʯʪʠ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʧʦʜʘʯʠ ʦʪ ʫʛʣʘ ʧʦʚʦʨʦʪʘ ʚʘʣʠʢʘ. [2,5] 

ɼʣʷ ʦʮʝʥʢʠ ʩʦʚʝʨʰʝʥʩʪʚʘ ʧʨʦʮʝʩʩʘ ʧʦʜʘʯʠ ʪʦʧʣʠʚʘ ʠʥʦʛʜʘ ʧʦʣʴʟʫʶʪʩʷ ʬʘʢʪʦʨʦʤ ʜʠʥʘʤʠʯʥʦʩʪʠ 

ʜD , ʧʦʢʘʟʳʚʘʶʱʠʤ ʦʪʥʦʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʪʦʧʣʠʚʘ, ʧʦʜʘʥʥʦʛʦ ʟʘ ʧʝʨʠʦʜ ʟʘʜʝʨʞʢʠ ʚʦʩʧʣʘʤʝʥʝʥʠʷ, ʢ 

ʮʠʢʣʦʚʦʡ ʧʦʜʘʯʝ. 

ʅʘ ʨʠʩʫʥʢʝ 1,ʙ ʚʠʜʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʘʷ ʜʠʥʘʤʠʯʥʦʩʪʴ ʫ ʪʦʧʣʠʚʥʳʭ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʤ ʩʦʦʪʚʝʪʩʪ-

ʚʫʝʪ ʢʨʠʚʘʷ 1, ʘ ʥʘʠʤʝʥʴʰʘʷ ï ʢʨʠʚʘʷ 3. ʩ ʧʦʚʳʰʝʥʠʝʤ ʬʘʢʪʦʨʘ ʜʠʥʘʤʠʯʥʦʩʪʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʢʦʨʦʩʪʴ 

ʥʘʨʘʩʪʘʥʠʷ ʜʘʚʣʝʥʠʷ, ʚʦʟʨʘʩʪʘʝʪ ʞʝʩʪʢʦʩʪʴ ʨʘʙʦʪʳ ʜʠʟʝʣʷ. ʅʘʦʙʦʨʦʪ, ʧʨʠ ʩʣʠʰʢʦʤ ʤʘʣʦʡ ʚʝʣʠʯʠʥʝ 

ʵʪʦʛʦ ʬʘʢʪʦʨʘ ʥʘʨʘʩʪʘʥʠʝ ʜʘʚʣʝʥʠʷ ʚ ʮʠʣʠʥʜʨʝ ʙʫʜʝʪ ʤʝʜʣʝʥʥʳʤ, ʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʦʜʘʯʠ ʙʦʣʴ-

ʰʦʡ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʧʦʚʳʰʝʥʥʳʤ ʫʜʝʣʴʥʳʤ ʨʘʩʭʦʜʘʤ ʪʦʧʣʠʚʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʜʘ-

ʯʠ ʪʦʧʣʠʚʘ ʦʧʨʝʜʝʣʷʝʪ ʢʘʢ ʜʠʥʘʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʜʠʟʝʣʷ, ʪʘʢ ʠ ʝʛʦ ʵʢʦʥʦʤʠʯʥʦʩʪʴ. ʆʥʘ ʦʙʫʩʣʦʚʣʠ-
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ʚʘʝʪ ʤʦʪʦʨʝʩʫʨʩ ʠ ʥʘʜʝʞʥʦʩʪʴ ʜʠʟʝʣʷ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʧʦʜʘʯʠ ʪʦʧʣʠʚʘ ʜʦʣʞʥʳ ʩʦʦʪ-

ʚʝʪʩʪʚʦʚʘʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʤʘʣʦʝ ʟʥʘʯʝʥʠʝ ʜD  ʠ ʧʦʜʘʯʠ ʦʩʥʦʚʥʦʡ ʧʦʨʮʠʠ ʪʦʧʣʠʚʘ ʚ ʥʘʯʘʣʴʥʳʡ ʤʦ-

ʤʝʥʪ ʩʛʦʨʘʥʠʷ. 

ɼʣʷ ʧʝʨʝʜʘʯʠ ʠʤʧʫʣʴʩʘ ʜʘʚʣʝʥʠʷ ʪʦʧʣʠʚʘ ʠ ʩʢʦʨʦʩʪʠ, ʢʦʪʦʨʘʷ ʬʦʨʤʠʨʫʝʪʩʷ ʫ ʪʦʧʣʠʚʥʦʛʦ ʥʘʩʦʩʘ 

(ʧʨʷʤʳʝ ʚʦʣʥʳ) ʠ ʫ ʜʠʟʝʣʴʥʦʡ ʬʦʨʩʫʥʢʠ (ʦʪʨʘʞʝʥʥʳʝ ʚʦʣʥʳ) ʩʣʫʞʠʪ ʥʘʛʥʝʪʘʪʝʣʴʥʳʡ ʪʦʧʣʠʚʦʧʨʦ-
ʚʦʜ. ʇʨʠ ʥʘʣʠʯʠʠ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠʤʧʫʣʴʩʳ ʜʘʚʣʝʥʠʷ ʠ ʩʢʦʨʦʩʪʠ ʚ ʥʘʛʥʝʪʘʪʝʣʴʥʦʤ 

ʪʦʧʣʠʚʦʧʨʦʚʦʜʝ ʠʩʢʘʞʘʶʪʩʷ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʧʘʨʘʤʝʪʨʘʭ ʧʦʜʘʯʠ ʪʦʧʣʠʚʘ. 

ʆʩʦʙʝʥʥʦ ʟʘʤʝʪʥʦ ʧʨʦʮʝʩʩ ʚʧʨʳʩʢʠʚʘʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʚʥʫʪʨʝʥʥʝʛʦ ʜʠʘʤʝʪʨʘ ʪʦʧʣʠʚʦʧʨʦʚʦʜʘ. ɽʩ-

ʣʠ ʫʤʝʥʴʰʘʝʪʩʷ ʜʠʘʤʝʪʨ ʧʦ ʚʥʫʪʨʝʥʥʝʡ ʦʢʨʫʞʥʦʩʪʠ, ʪʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʛʠʜʨʘʚʣʠʯʝʩʢʦʝ, 

ʵʪʦ ʧʨʠʚʦʜʠʪ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʢ ʩʥʠʞʝʥʠʶ ʧʦʜʘʯʘ ʩʠʩʪʝʤʳ ʠ ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʮʠʢʣʦ-

ʚʦʡ ʧʦʜʘʯʠ. ɸ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʚʥʫʪʨʝʥʥʝʛʦ ʜʠʘʤʝʪʨʘ ʫʤʝʥʴʰʘʶʪʩʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʦʜʘʯʠ ʠ ʛʠʜ-

ʨʘʚʣʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ. ʂ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʚʧʨʳʩʢʠʚʘʥʠʷ ʧʨʠʚʦʜʷʪ ʩʦʟʜʘʶʱʠʝʩʷ 

ʫʩʣʦʚʠʷ ʜʣʷ ʜʝʤʧʬʠʨʦʚʘʥʠʷ ʦʪʨʘʞʝʥʥʳʭ ʚʦʣʥ ʠ ʚ ʢʦʥʮʝ ʧʨʦʮʝʩʩʘ ʚʧʨʳʩʢʠʚʘʥʠʷ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ï 
ʫʚʝʣʠʯʠʚʘʶʱʠʝʩʷ ʢʦʣʝʙʘʥʠʷ. ʂʦʣʝʙʘʥʠʷ ʜʘʚʣʝʥʠʷ ʠ ʩʢʦʨʦʩʪʠ ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʶʪ ʧʦʩʣʝ ʦʪʩʝʯʢʠ ʧʦʜʘʯʠ. 

ʕʪʠ ʢʦʣʝʙʘʥʠʷ ʧʨʠʚʦʜʷʪ ʢ ʨʘʟʨʳʚʘʤ ʩʧʣʦʰʥʦʛʦ ʧʦʪʦʢʘ. 

ɼʣʠʥʘ ʥʘʛʥʝʪʘʪʝʣʴʥʦʛʦ ʪʦʧʣʠʚʦʧʨʦʚʦʜʘ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʧʝʨʠʦʜ ʜʚʠʞʝʥʠʷ ʚʦʣʥ, ʘ ʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦ, ʥʘ ʚʨʝʤʷ ʧʦʜʭʦʜʘ ʦʪʨʘʞʝʥʥʦʡ ʚʦʣʥʳ ʜʘʚʣʝʥʠʷ ʢ ʥʘʩʦʩʫ ʠ ʧʨʷʤʦʡ ʚʦʣʥʳ ʢ ʬʦʨʩʫʥʢʝ. 

ʅʘʛʥʝʪʘʪʝʣʴʥʳʡ ʢʣʘʧʘʥ ʨʘʟʲʝʜʠʥʷʝʪ ʚ ʢʦʥʮʝ ʚʧʨʳʩʢʠʚʘʥʠʷ ʥʘʩʦʩ ʦʪ ʪʦʧʣʠʚʦʧʨʦʚʦʜʘ, ʘ ʧʨʠ ʦʪ-

ʩʦʩʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʨʘʟʛʨʫʞʘʝʪ ʣʠʥʠʶ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʥʘʛʥʝʪʘʪʝʣʴʥʦʛʦ ʢʣʘʧʘʥʘ 

ʫʤʝʥʴʰʘʝʪʩʷ ʧʦʜʘʯʘ ʪʦʧʣʠʚʘ ʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʧʨʳʩʢʠʚʘʥʠʷ. ʅʘʣʠʯʠʝ ʥʘʛʥʝʪʘ-

ʪʝʣʴʥʦʛʦ ʢʣʘʧʘʥʘ ʚʣʠʷʝʪ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʚʧʨʳʩʢʠʚʘʥʠʷ ʚ ʦʩʥʦʚʥʦʤ ʧʨʠ ʨʘʟʛʨʫʟʢʝ ʩʠʩʪʝʤʳ ʥʘʛʥʝʪʘ-

ʥʠʷ. ʇʨʠ ʧʦʤʦʱʠ ʥʘʛʥʝʪʘʪʝʣʴʥʦʛʦ ʢʣʘʧʘʥʘ ʦʩʫʱʝʩʪʚʣʷʶʪ ʩʪʫʧʝʥʯʘʪʫʶ ʧʦʜʘʯʫ, ʫʣʫʯʰʘʶʪ ʨʘʚʥʦʤʝʨ-

ʥʦʩʪʴ ʧʦʜʘʯʠ ʦʪʜʝʣʴʥʳʤʠ ʩʝʢʮʠʷʤʠ ʩʠʩʪʝʤʳ ʠ ʜʨ. 

ʂʦʥʮʝʚʦʡ ʦʙʲʝʤ ʬʦʨʩʫʥʢʠ ʬV , ʩʫʤʤʘʨʥʦʝ ʧʨʦʭʦʜʥʦʝ ʩʝʯʝʥʠʝ, ʘ ʪʘʢʞʝ ʢʦʥʩʪʨʫʢʮʠʷ ʟʘʧʦʨʥʦʛʦ 

ʦʨʛʘʥʘ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʚʧʨʳʩʢʠʚʘʥʠʷ. ʆʙʳʯʥʦ ʧʨʠ ʦʮʝʥʢʝ ʚʣʠʷʥʠʷ ʧʨʦʭʦʜʥʦʛʦ 

ʩʝʯʝʥʠʷ ʩʦʧʣʦʚʳʭ ʦʪʚʝʨʩʪʠʡ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʚʧʨʳʩʢʠʚʘʥʠʷ ʧʦʣʴʟʫʶʪʩʷ ʦʪʥʦʰʝʥʠʝʤ ʩff /ʧ                          

( ʩff /ʧ ïʧʣʦʱʘʜʴ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʧʣʫʥʞʝʨʘ ʠ ʩʦʧʣʦʚʳʭ ʦʪʚʝʨʩʪʠʡ ʨʘʩʧʳʣʠʪʝʣʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ʏʝʤ ʙʦʣʴʰʝ ʵʪʦ ʦʪʥʦʰʝʥʠʝ, ʪʝʤ ʚʳʰʝ ʜʘʚʣʝʥʠʝ ʚʧʨʳʩʢʠʚʘʥʠʷ, ʪʝʤ ʣʫʯʰʝ ʨʘʩʧʳʣʠʚʘʝʪʩʷ ʪʦʧʣʠʚʦ, 

ʧʦʩʪʫʧʘʶʱʝʝ ʚ ʢʘʤʝʨʫ ʩʛʦʨʘʥʠʷ, ʥʦ ʧʨʠ ʵʪʦʤ ʨʘʩʪʝʪ ʦʩʪʘʪʦʯʥʦʝ ʜʘʚʣʝʥʠʝ ʚ ʩʠʩʪʝʤʝ ʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʚʧʨʳʩʢʦʚ. 

ʀʟʤʝʥʝʥʠʝ ʧʨʦʭʦʜʥʦʛʦ ʩʝʯʝʥʠʷ ʩf  ʩʦʧʣʦʚʦʛʦ ʦʪʚʝʨʩʪʠʷ ʚʣʠʷʝʪ ʠ ʥʘ ʜʚʠʞʝʥʠʝ ʠʛʣʳ ʬʦʨʩʫʥʢʠ. 

ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʩf  ʩʥʠʞʘʝʪʩʷ ʜʘʚʣʝʥʠʝ ʬʨ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʠʣʘ, ʜʝʡʩʪʚʫʶʱʘʷ ʥʘ ʠʛʣʫ ʩʦ ʩʪʦʨʦʥʳ 

ʪʦʧʣʠʚʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʤʘʢʩʠʤʘʣʴʥʳʡ ʧʦʜʲʝʤ ʠʛʣʳ ʫʤʝʥʴʰʘʝʪʩʷ. ɿʘʤʝʪʥʦ ʚʣʠʷʥʠʝ ʥʘ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʫ ʚʧʨʳʩʢʠʚʘʥʠʷ ʠ ʜʠʘʤʝʪʨʘ ʠʛʣʳ ʬʦʨʩʫʥʢʠ. ɺ ʧʨʦʮʝʩʩʝ ʫʚʝʣʠʯʝʥʠ ̫ʜʠʘʤʝʪʨʘ ʠʛʣʳ ʨʘʩʧʳʣʠʪʝʣʷ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʦʙʲʝʤ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ, ʦʩʚʦʙʦʞʜʘʝʤʳʡ ʧʨʠ ʧʦʜʲʝʤʝ ʠʛʣʳ ʨʘʩʧʳʣʠʪʝʣʷ ʜʠʟʝʣʷ. 

ʇʨʠ ʟʘʧʦʣʥʝʥʠʠ ʵʪʦʛʦ ʦʙʲʝʤʘ ʥʝʢʦʪʦʨʘʷ ʯʘʩʪʴ ʪʦʧʣʠʚʘ ʨʘʩʭʦʜʫʝʪʩʷ, ʧʦʜʘʚʘʝʤʘʷ ʪʦʧʣʠʚʥʳʤ ʥʘ-

ʩʦʩʦʤ. ɺ ʧʨʦʮʝʩʩʝ ʧʦʩʘʜʢʠ ʠʛʣʳ ʚ ʩʝʜʣʦ ʨʘʩʧʳʣʠʪʝʣʷ ʵʪʦ ʪʦʧʣʠʚʦ ʚʳʪʘʣʢʠʚʘʝʪʩʷ ʠʟ ʩʝʜʣʘ ʠ ʧʦʧʘʜʘʝʪ ʚ 

ʦʙʲʝʤ ʬV  ʬʦʨʩʫʥʢʠ, ʯʪʦ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʘʪʴ ʜʘʚʣʝʥʠʝ ʬʨ, ʢʦʛʜʘ ʦʪʩʘʩʳʚʘʝʤʳʡ ʦʙʲʝʤ ʩʦ-

ʠʟʤʝʨʠʤ ʩ ʦʙʲʝʤʦʤ ʬV . 

ɼʠʘʤʝʪʨ ʧʣʫʥʞʝʨʘ ʚʣʠʷʝʪ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʜʘʯʠ ʟʥʘʯʠʪʝʣʴʥʦ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʜʠʘʤʝʪʨʘ 

ʧʣʫʥʞʝʨʘ ʨʘʩʪʫʪ ʜʘʚʣʝʥʠʝ ʚʧʨʳʩʢʠʚʘʥʠʷ ʠ ʮʠʢʣʦʚʘʷ ʧʦʜʘʯʘ, ʫʤʝʥʴʰʘʝʪʩʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʧʨʳ-

ʩʢʠʚʘʥʠʷ. ɺʤʝʩʪʝ ʩ ʵʪʠʤ ʚʦʟʨʘʩʪʘʶʪ ʩʠʣʳ ʠʥʝʨʮʠʠ, ʚʩʣʝʜʩʪʚʠʝ ʫʚʝʣʠʯʝʥʠʷ ʤʘʩʩʳ ʧʣʫʥʞʝʨʘ, ʩʠʣʳ ʦʪ 

ʜʘʚʣʝʥʠʷ ʪʦʧʣʠʚʘ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʧʣʫʥʞʝʨ. ʕʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʨʦʩʪ ʢʦʥʪʘʢʪʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʚ ʩʠʩ-

ʪʝʤʝ ʧʨʠʚʦʜʘ, ʧʦʷʚʣʷʝʪʩʷ ʦʧʘʩʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʚʧʨʳʩʢʦʚ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʧʨʳʩʢʠʚʘʥʠʷ ʪʦʧʣʠʚʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʧʘʨʘ-

ʤʝʪʨʘʤʠ ʪʦʧʣʠʚʥʦʛʦ ʥʘʩʦʩʘ, ʥʘʛʥʝʪʘʪʝʣʴʥʦʛʦ ʪʦʧʣʠʚʦʧʨʦʚʦʜʘ ʠ ʬʦʨʩʫʥʢʠ, ʦʩʥʦʚʥʳʤʠ ʠʟ ʢʦʪʦʨʳʭ ʷʚ-

ʣʷʶʪʩʷ ʧʣʫʥʞʝʨʥʘʷ ʧʘʨʘ ʠ ʨʘʩʧʳʣʠʪʝʣʴ ʬʦʨʩʫʥʢʠ. 
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Annotation 

   Components and parts of diesel fuel equipment are less reliable and more time-consuming in main-

tenance. Thus, the share of fuel equipment failures from the total number of failures in operation is 20...50%, 

with maintenance and repair costs 20... 30% of the total costs. Most of the maintenance of fuel equipment is 

carried out during the operation of diesel engines. 
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ʥʘʣʠʟ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʥʦʛʦʩʪʨʫʡʥʳʭ ʨʘʩʧʳʣʠʪʝʣʝʡ, ʧʦʩʪʫʧʘʶʱʝʡ ʥʘ ʨʝʤʦʥʪ ʪʦʧ-

ʣʠʚʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʪʨʘʢʪʦʨʥʦʛʦ ʜʠʟʝʣʝʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʪʢʘʟʳ ʠʟ-ʟʘ ʥʘʨʫʰʝʥʠʷ ʧʦʜʚʠʞ-

ʥʦʩʪʠ ʠʛʣʳ ʠʤʝʶʪ 27% ʬʦʨʩʫʥʦʢ, ʠʟ ʢʦʪʦʨʳʭ ʫ 17% ʦʙʫʩʣʦʚʣʝʥʳ ʩʭʚʘʪʳʚʘʥʠʝʤ ʤʝʪʘʣʣʘ, ʫ 10% ï ʟʘ-

ʢʦʢʩʦʚʳʚʘʥʠʝʤ [1-5]. 

ɺ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʬʦʨʩʫʥʦʢ ʥʘʨʫʰʘʝʪʩʷ ʛʝʨʤʝʪʠʯʥʦʩʪʴ ʟʘʧʠʨʘʶʱʝʛʦ ʢʦʥʫʩʘ ʨʘʩʧʳʣʠʪʝ-

ʣʷ, ʧʨʦʠʩʭʦʜʠʪ ʟʘʚʠʩʘʥʠʝ ʠ ʠʟʥʦʩ ʠʛʣʳ ʨʘʩʧʳʣʠʪʝʣʷ, ʧʘʜʝʥʠʝ ʜʘʚʣʝʥʠʷ ʥʘʯʘʣʘ ʚʧʨʳʩʢʠʚʘʥʠʷ, ʟʘʢʦʢʩʦ-

ʚʳʚʘʥʠʝ ʠ ʠʟʥʦʩ ʨʘʩʧʳʣʠʚʘʶʱʠʭ ʦʪʚʝʨʩʪʠʡ ʨʘʩʧʳʣʠʪʝʣʷ, ʫʭʫʜʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʨʘʩʧʳʣʠʚʘʥʠʷ ʪʦʧʣʠʚʘ 

[6-10].   

ʋʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʬʦʨʩʫʥʦʢ ʤʦʙʠʣʴʥʳʭ ʩ.-ʭ. ʤʘʰʠʥ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʶʪʩʷ. ʂʦʣʝʩʥʳʝ 

ʪʨʘʢʪʦʨʳ ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ ʢʨʫʛʣʳʡ ʛʦʜ, ʛʫʩʝʥʠʯʥʳʝ ʪʨʘʢʪʦʨʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ, ʘ 

ʢʦʤʙʘʡʥʳ ʩʝʟʦʥʥʦ. ʆʜʥʘʢʦ ʜʣʷ ʬʦʨʩʫʥʦʢ ʚʩʝʭ ʵʪʠʭ ʤʘʰʠʥ ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ (ʊʋ) ʟʘʚʦʜʘ-

ʠʟʛʦʪʦʚʠʪʝʣʷ ʠ ʚ ʧʣʘʥʦʚʦ-ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ (ʊʆ) ʠ ʨʝʤʦʥʪʘ 

ʟʘʣʦʞʝʥʳ ʦʜʠʥʘʢʦʚʘʷ ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʊʆ, ʢʦʪʦʨʘʷ ʥʝ ʫʯʠʪʳʚʘʝʪ ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʬʦʨʩʫʥʦʢ ʜʠʟʝ-

ʣʝʡ ʵʪʠʭ ʤʘʰʠʥ [10-15].  

ʅʘʤʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʤʝʥʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʬʦʨʩʫʥʦʢ ʤʦʙʠʣʴʥʳʭ ʩʝʣʴ-

ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʘʰʠʥ ʚ ʧʨʦʮʝʩʩʝ ʭʨʘʥʝʥʠʷ ʠ ʫʩʢʦʨʝʥʥʳʭ ʠʩʧʳʪʘʥʠʷʭ ʥʘ ʢʦʢʩʫʝʤʦʩʪʴ. ɼʣʷ ʭʨʘʥʝ-

ʥʠʷ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʨʘʩʧʳʣʠʪʝʣʠ ʬʦʨʩʫʥʦʢ ʠʤʝʶʱʠʝ ʨʘʟʣʠʯʥʳʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ. ʉʦʛʣʘʩʥʦ ʤʝʪʦ-

ʜʠʢʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʝʨʝʜ ʧʝʨʚʳʤ ʠ ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʢʦʥʪʨʦʣʴʥʦʛʦ ʵʪʘʧʘ (ʧʦʩʣʝ 6 ʤʝʩʷʮʝʚ) ʦʧʨʝʜʝʣʷʣʠʩʴ 

ʧʘʨʘʤʝʪʨʳ ʨʘʩʧʳʣʠʪʝʣʝʡ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ. 

ʕʬʬʝʢʪʠʚʥʦʝ ʧʨʦʭʦʜʥʦʝ ʩʝʯʝʥʠʝ ʥʘ ʩʪʝʥʜʝ ʂʀ-2220Iɸ ʩ ʧʦʤʦʱʴʶ ʧʨʠʩʪʘʚʢʠ ʂʀ-15713. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʷ ʨʘʩʧʳʣʠʪʝʣʝʡ ʚ ʧʨʦʮʝʩʩʝ ʭʨʘʥʝʥʠʷ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ ˉ1. ʀʟ ʪʘʙʣʠʮʳ 

ˉ1 ʚʠʜʥʦ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʝ ʧʨʦʭʦʜʥʦʝ ʩʝʯʝʥʠʝ ʫ ʚʩʝʭ ʦʧʳʪʥʳʭ ʨʘʩʧʳʣʠʪʝʣʝʡ, ʫʤʝʥʴʰʠʣʦʩʴ ʥʘ 0,049ï

0,076 ʤʤ
2
, ʪ.ʝ. ʥʘ 19%. ʂʘʯʝʩʪʚʦ ʨʘʩʧʳʣʠʚʘʥʠʷ, ʛʠʜʨʘʚʣʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ ʚʩʝʭ ʨʘʩʧʳʣʠʪʝʣʝʡ ʚ ʧʨʦ-

ʮʝʩʩʝ ʭʨʘʥʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʤʝʥʠʣʦʩʴ. ʈʘʩʧʳʣʠʪʝʣʠ ʉ46 ʠ ʉ4I ʠʤʝʣʠ ʧʦʜʪʝʢʘʥʠʷ ʥʘ ʢʦʥʪʨʦʣʴʥʳʭ 

ʵʪʘʧʘʭ. 

ʇʦʜʚʠʞʥʦʩʪʴ ʠʛʣʳ ʨʘʩʧʳʣʠʪʝʣʝʡ ʦʧʨʝʜʝʣʷʣʦʩʴ ʥʘ ʧʨʠʙʦʨʘʭ ʂʀ-3333 ʠ ʇʋʌ-3 ʎʅʀʊɸ, ʢʦʪʦ-

ʨʳʡ ʧʨʦʭʦʜʠʣ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ. ʅʘ ʧʨʠʙʦʨʝ ʂʀ-3333 ʚʩʝ ʨʘʩʧʳʣʠʪʝʣʠ ʧʦʢʘʟʘʣʠ ʠʭ ʩʦʦʪ-

ʚʝʪʩʪʚʠʝ ʪʝʭʥʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ. ɺ ʪʘʙʣʠʮʝ ˉ1 ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʧʦ ʧʦʜʚʠʞʥʦʩʪʠ ʠʛʣʳ ʨʘʩʧʳʣʠʪʝ-

ʣʝʡ ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʧʨʠʙʦʨʝ ʇʋʌ-3 ʎʅʀʊɸ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʥʥʳʡ ʧʨʠʙʦʨ ʠʤʝʝʪ ʧʦʚʳʰʝʥ-

ʥʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ. 

ɺʩʝ ʨʘʩʧʳʣʠʪʝʣʠ ʧʦ ʜʘʥʥʳʤ ʧʦʣʫʯʝʥʥʳʝ ʧʨʠʙʦʨʦʤ ʇʋʌ-3 ʎʅʀʊɸ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʧʦ ʧʦʜ-

ʚʠʞʥʦʩʪʠ ʠʛʣʳ ʪʝʭʥʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ, ʭʦʪʷ ʧʦ ʜʘʥʥʳʤ ʧʦʣʫʯʝʥʥʳʤ ʥʘ ʧʨʠʙʦʨʝ ʂʀ-3333 ʫʜʦʚʣʝʪʚʦ-

ʨʷʶʪ ʪʝʭʥʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʦʥʩʪʨʫʢʮʠʷ ʧʨʠʙʦʨʘ ʇʋʌ-3 ʎʅʀʊɸ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡ-

ʰʝʡ ʜʦʨʘʙʦʪʢʠ.   

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʪʝʭʥʠʯʝʩʢʦʤ ʦʙʩʣʫʞʠʚʘʥʠʠ ʪʦʧʣʠʚʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʩʙʦʨʢʘ ʬʦʨʩʫʥʦʢ, ʛʝʦ-

ʤʝʪʨʠʷ ʩʦʧʨʷʞʝʥʠʷ ʜʝʪʘʣʝʡ ʢʦʪʦʨʳʭ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʝʭʥʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ, ʚʳʟʳʚʘʝʪ ʜʝʬʦʨʤʘʮʠʶ ʨʘ-

ʙʦʯʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. ɼʝʬʦʨʤʘʮʠʷ ʨʘʙʦʯʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʥʝʛʝʨʤʝʪʠʯʥʦʩʪʴ ʧʦ ʟʘʧʦʨʥʦ-

ʤʫ ʢʦʥʫʩʫ ʠ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʩʠʣʳ ʪʨʝʥʠʷ ʠʛʣʳ ʦʪ 0,4ï0,6ʅ ʜʦ 0,5ï0,8ʅ ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʠʥ-

ʪʝʥʩʠʬʠʮʠʨʫʶʪʩʷ ʧʨʦʮʝʩʩʳ ʢʦʢʩʦʚʘʥʠʷ ʠ ʩʭʚʘʪʳʚʘʥʠʷ ʠʛʣʳ.   

ɸ 
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ʀʩʧʳʪʘʥʠʷ ʥʘ ʢʦʢʩʫʝʤʦʩʪʴ ʨʘʩʧʳʣʠʪʝʣʝʡ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʤʝʪʦʜʠʢʝ ʉ-ʇɻɸʋ, ʥʘ ʩʧʝʮʠʘʣʴʥʦʡ 

ʫʩʪʘʥʦʚʢʝ ʢʘʬʝʜʨʳ çʊʆʈʄ ʚ ɸʇʂè. ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʨʘʩʧʳʣʠʪʝʣʝʡ ʜʦ ʠ ʧʦʩʣʝ ʟʘʢʦʢʩʦʚʳʚʘʥʠʷ 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ ˉ2.  

 

ʊʘʙʣʠʮʘ 1 ï ʈʝʟʫʣʴʪʘʪʳ ʙʝʟʤʦʪʦʨʥʳʭ ʠʩʧʳʪʘʥʠʡ ʨʘʩʧʳʣʠʪʝʣʝʡ ʧʦ ʵʪʘʧʘʤ ʭʨʘʥʝʥʠʷ  

ˉ 

ʧ/ʧ 

ʎʠʢʣʦʚʘʷ ʧʦʜʘʯʘ 

ʤʤ3/ʮʠʢʣ 

ʕʬʬʝʢʪʠʚʥʦʝ ʧʨʦ-

ʭʦʜʥʦʝ ʩʝʯʝʥʠʝ, ʤʤ2 

ʇʦʜʚʠʞʥʦʩʪʴ 

ʠʛʣʳ ʇʋʌ-3 

ʂʘʯʝʩʪʚʦ  

ʨʘʩʧʳʣʠʚʘʥʠʷ 
ɻʠʜʨʦʧʣʦʪʥʦʩʪʴ, ʉ 

ʂʦʥʪʨʦʣʴʥʳʝ ʵʪʘʧʳ 

1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 

1 
126,7 

167,7 

120,0 

155,4 

118,7 

150,8 
0,285 0,240 0,199 ʥ/ʧ ʥ/ʧ ʥ/ʧ ʫʜ. ʫʜ. ʫʜ. 

0 

ʪʝʯ. 

0 

ʪʝʯ. 

0 

ʪʝʯ. 

2 
126,7 

130,0 

112,0 

138,5 

110,7 

141,5 
0,266 0,235 0,202 ʥ/ʧ ʥ/ʧ ʥ/ʧ ʫʜ. ʫʜ. ʫʜ. 6 5 6 

3 
110,7 

150,8 

110,7 

153,9 

112,7 

155,4 
0,254 0,225 0,205 ʥ/ʧ ʥ/ʧ ʥ/ʧ ʫʜ. ʫʜ. ʫʜ. 

7 

ʧʦʜ 

6 

ʧʦʜ 

6 

ʧʦʜ 

4 
114,7 

152,6 

114,7 

155,4 

113,3 

152,3 
0,274 0,244 0,203 ʥ/ʧ ʥ/ʧ ʥ/ʧ ʫʜ. ʫʜ. ʫʜ. 20 18 18 

5 
118,0 

155,4 

117,3 

153,9 

116,7 

150,8 
0,260 0,231 0,200 ʥ/ʧ ʥ/ʧ ʥ/ʧ ʫʜ. ʫʜ. ʫʜ. 17 16 19 

6 
113,3 

153,9 

110,7 

153,9 

108,0 

156,8 
0,273 0,229 0,205 ʥ/ʧ ʥ/ʧ ʥ/ʧ ʫʜ. ʫʜ. ʫʜ. 6 6 6 

 

ʊʘʙʣʠʮʘ 2 ï ʈʝʟʫʣʴʪʘʪʳ ʙʝʟʤʦʪʦʨʥʳʭ ʠʩʧʳʪʘʥʠʡ ʨʘʩʧʳʣʠʪʝʣʝʡ ʜʦ ʠ ʧʦʩʣʝ ʟʘʢʦʢʩʦʚʳʚʘʥʠʷ  

ˉ 

ʧ/ʧ 

ʎʠʢʣʦʚʘʷ ʧʦʜʘʯʘ 

ʤʤ3/ʮʠʢʣ 

ʕʬʬʝʢʪʠʚʥʦʝ ʧʨʦ-

ʭʦʜʥʦʝ ʩʝʯʝʥʠʝ, ʤʤ2 

ʇʦʜʚʠʞʥʦʩʪʴ 

ʠʛʣʳ ʇʋʌ-3 

ʂʘʯʝʩʪʚʦ  

ʨʘʩʧʳʣʠʚʘʥʠʷ 
ɻʠʜʨʦʧʣʦʪʥʦʩʪʴ, ʉ 

1 2 1 2 1 2 1 2 1 2 

1 
112,6 

153,8 

117,3 

144,6 
0,294 0,170 ʥ/ʧ ʥ/ʧ ʫʜ. ʫʜ. 38 30 

2 
116,6 

149,2 

100,0 

133,5 
0,263 0,157 ʥ/ʧ ʥ/ʧ ʫʜ. ʫʜ. 19 21 

3 
116,0 

158,6 

110,7 

118,5 
0,261 0,156 ʥ/ʧ ʥ/ʧ ʫʜ. ʫʜ. 20 18 

4 
109,3 

156,8 

113,3 

133,9 
0,261 0,179 ʧ ʧ ʭʦʨ. ʭʦʨ. 14 12 

5 
114,6 

150,8 

101,3 

121,3 
0,274 0,147 ʧ ʧ ʭʦʨ. ʫʜ. 10 20 

6 
110,6 

156,8 
ʟʘʢʦʢʩʦʚʘʥ 0,254 ʟʘʢʦʢʩʦʚʘʥ ʥ/ʧ ʥ/ʧ ʫʜ. ʟʘʢʦʢʩʦʚʘʥ 7 ʟʘʢʦʢʩʦʚʘʥ 

 

ʀʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮ ʚʠʜʥʦ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʝ ʧʨʦʭʦʜʥʦʝ ʩʝʯʝʥʠʝ ʫʤʝʥʴʰʠʣʦʩʴ ʥʘ 0,082ï0,147 ʤʤ
2
, 

ʪ.ʝ. ʥʘ 31%. ʂʘʯʝʩʪʚʦ ʨʘʩʧʳʣʠʚʘʥʠʷ, ʛʠʜʨʘʚʣʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ ʧʦ ʟʘʧʦʨʥʦʤʫ ʢʦʥʫʩʫ ʨʘʩʧʳʣʠʪʝʣʝʡ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʝʭʥʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ. ʇʦʜʚʠʞʥʦʩʪʴ ʠʛʣʳ ʨʘʩʧʳʣʠʪʝʣʝʡ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʧʳʪʘʥʠʡ ʥʘ 

ʧʨʠʙʦʨʝ ʇʋʌ-3 ʧʦʢʘʟʘʣʠ ʪʦʣʴʢʦ ʜʚʘ ʨʘʩʧʳʣʠʪʝʣʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʬʦʨʩʫʥʢʠ ʚʳʭʦʜʷʪ ʠʟ ʩʪʨʦʷ ʚ ʦʩʥʦʚʥʦʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʪʝʨʠ ʛʝʨʤʝ-

ʪʠʯʥʦʩʪʠ ʟʘʧʠʨʘʶʱʝʛʦ ʢʦʥʫʩʘ ʨʘʩʧʳʣʠʪʝʣʷ ʠ ʟʘʢʣʠʥʠʚʘʥʠʝ ʠʛʣʳ ʚ ʥʘʧʨʘʚʣʷʶʱʝʡ ʢʦʨʧʫʩʘ, ʠ ʟʘʢʦʢʩʦ-

ʚʳʚʘʥʠʷ ʨʘʩʧʳʣʠʪʝʣʝʡ ʬʦʨʩʫʥʦʢ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʘʙʦʪʳ ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʦʚʳʰʝʥʠʝ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ ʨʘʙʦʪʳ ʨʘʩʧʳ-

ʣʠʪʝʣʝʡ ʬʦʨʩʫʥʦʢ ʠʤʝʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʧʦʚʳʰʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʠʟʝʣʝʡ.     
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ʚʝʛʝʪʘʮʠʠ ʨʘʩʪʝʥʠʡ ʧʰʝʥʠʮʳ, ʦʢʘʟʳʚʘʶʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʨʦʞʘʷ. ʅʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʤ ʩʝʙʷ ʧʦʢʘʟʘʣ ʚʘʨʠʘʥʪ ʧʨʠ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʝ ʩʝʤʷʥ ʧʨʝʧʘʨʘʪʦʤ ʄʝʛʘʤʠʢʩ ʉʝʤʝʥʘ 

ʠ ʜʚʦʡʥʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦ ʚʝʛʝʪʘʮʠʠ ʧʨʝʧʘʨʘʪʘʤʠ ʄʝʛʘʤʠʢʩ ʇʨʦʬʠ (ʚ ʬʘʟʫ ʢʫʱʝʥʠʷ) ʠ ʄʝʛʘʤʠʢʩ ɸʟʦʪ 

(ʚ ʬʘʟʫ ʬʣʘʛʦʚʦʛʦ ʣʠʩʪʘ) ʚ ʜʦʟʝ ʧʦ 0,5 ʣ/ʛʘ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ ï 3,4 ʪ/ʛʘ ʟʝʨʥʘ. 
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ʨʘʙʦʪʢʘ. 
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Annotation 
The article presents studies on the effect of stimulating drugs of the Megamix system on crops of spring 

wheat of the Kinelskaya Niva variety. It was found that treatments for the vegetation of wheat plants have a 

positive effect on the formation of the crop. The most effective option was the presowing treatment of seeds 

with Megamix Seeds and double treatment during vegetation with Megamix Profi (in the tillering phase) and 

Megamix Nitrogen (in the flag leaf phase) at a dose of 0.5 l/ha, which amounted to 3.4 t/ha of grain. 
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ʘʠʙʦʣʝʝ ʮʝʥʥʦʡ ʠ ʩʘʤʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʥʘ ʟʝʤʥʦʤ ʰʘʨʝ ʟʝʨʥʦʚʦʡ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ 

ʢʫʣʴʪʫʨʦʡ ʷʚʣʷʝʪʩʷ ʧʰʝʥʠʮʘ. ʉʚʳʰʝ ʧʦʣʦʚʠʥʳ ʥʘʩʝʣʝʥʠʷ ɿʝʤʣʠ ʫʧʦʪʨʝʙʣʷʶʪ ʚ ʧʠʱʫ ʝʝ 

ʟʝʨʥʦ. ʇʰʝʥʠʯʥʫʶ ʤʫʢʫ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪ ʚ ʭʣʝʙʦʧʝʯʝʥʠʠ, ʤʘʢʘʨʦʥʥʦʡ, ʢʦʥʜʠʪʝʨʩʢʦʡ ʧʨʦʤʳʰʣʝʥ-

ʥʦʩʪʠ. ʇʰʝʥʠʯʥʳʡ ʭʣʝʙ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʠʤʠ ʚʢʫʩʦʚʳʤʠ, ʧʠʪʘʪʝʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʭʦʨʦʰʝʡ ʧʝʨʝ-

ʚʘʨʠʤʦʩʪʴʶ. ʆʥ ʥʠʢʦʛʜʘ ʥʝ ʧʨʠʝʜʘʝʪʩʷ, ʜʦʧʦʣʥʷʝʪ ʠ ʜʝʣʘʝʪ ʚʢʫʩʥʦʡ ʠ ʩʳʪʥʦʡ ʜʨʫʛʫʶ ʧʠʱʫ. ʏʝʣʦʚʝʢ 

ʧʦʣʫʯʘʝʪ ʩ ʭʣʝʙʦʤ ʜʦ ʧʦʣʦʚʠʥʳ ʵʥʝʨʛʠʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʠʪʘʤʠʥʳ B1, ɺ3, ʈʈ, ʘ 

ʪʘʢʞʝ ʮʝʥʥʳʝ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʩʦʝʜʠʥʝʥʠʷ: ʢʘʣʴʮʠʷ, ʬʦʩʬʦʨʘ ʠ ʞʝʣʝʟʘ. 

ʉʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʘʷ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚ ʦʩʥʦʚʥʳʭ ʨʘʡʦʥʘʭ ʝʝ ʚʦʟʜʝʣʳʚʘʥʠʷ (ʦʛʨʘʥʠʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʦʩʘʜʢʦʚ 250ï350 ʤʤ, ʚʳʩʦʢʠʝ ʣʝʪʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ). ʇʨʠʤʝʥʷʷ ʩʦʚʨʝʤʝʥʥʫʶ ʪʝʭʥʦʣʦʛʠʶ ʚʦʟʜʝʣʳʚʘ-

ʥʠʷ, ʤʦʞʥʦ ʧʦʣʫʯʘʪʴ ʠ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ. 

ʀʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʤʠʢʨʦ- ʠ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ ʧʨʠ ʧʨʝʜʧʦʩʝʚ-

ʥʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʠʪʴ ʩʪʨʦʛʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ ʢʘʞʜʦʤʫ ʨʘʩʪʝʥʠʶ (ʧʨʘʢ-

ʪʠʯʝʩʢʠ ʥʘ ʚʝʩʴ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ), ʫʩʠʣʠʪʴ ʩʪʘʨʪʦʚʦʝ ʫʩʢʦʨʝʥʠʝ ʚ ʨʘʟʚʠʪʠʠ ʚʩʭʦʜʦʚ ʠ ʠʭ ʫʩʪʦʡʯʠ-

ʚʦʩʪʴ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʬʘʢʪʦʨʘʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʤʠʥʝʨʘʣʴʥʦʝ ʧʠʪʘʥʠʝ, ʧʦʚʳ-

ʩʠʪʴ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ [1, 2, 3,4]. 

ʋʚʝʣʠʯʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʟʝʨʥʘ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʷʚʣʷ-

ʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʦʡ ʟʘʜʘʯʝʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʨʘʥʳ, ʚ ʫʩʧʝʰʥʦʤ ʨʝʰʝʥʠʠ ʢʦʪʦ-

ʨʦʡ ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʤʠʥʝʨʘʣʴʥʦʝ ʧʠʪʘʥʠʝ ʨʘʩʪʝʥʠʡ 

[5, 6]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʠʝʤʦʚ ʚʦʟʜʝʣʳʚʘʥʠʷ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʧʨʠ ʧʨʠʤʝʥʝ-

ʥʠʠ ʤʠʢʨʦʫʜʦʙʨʠʪʝʣʴʥʦʡ ʩʤʝʩʠ ʄɽɻɸʄʀʂʉ ʚ ʧʨʝʜʧʦʩʝʚʥʦʡ ʧʦʜʛʦʪʦʚʢʝ ʩʝʤʷʥ, ʦʙʨʘʙʦʪʢʠ ʧʦ ʚʝʛʝʪʘ-

ʮʠʠ ʧʦʩʝʚʦʚ ʚ ʣʝʩʦʩʪʝʧʠ ʉʨʝʜʥʝʛʦ ʇʦʚʦʣʞʴʷ. 
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ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʡ: 

- ʜʘʪʴ ʦʮʝʥʢʫ ʦʩʦʙʝʥʥʦʩʪʷʤ ʨʦʩʪʘ, ʨʘʟʚʠʪʠʷ ʧʦʩʝʚʦʚ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʤʠʢʨʦ-

ʫʜʦʙʨʝʥʠʡ ʄʝʛʘʤʠʢʩ; 

- ʚʳʷʚʠʪʴ ʣʫʯʰʠʝ ʚʘʨʠʘʥʪʳ ʧʨʠʤʝʥʝʥʠʷ ʤʠʢʨʦʫʜʦʙʨʝʥʠʡ ʄʝʛʘʤʠʢʩ ʚ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʝ 

ʠ ʧʦ ʚʝʛʝʪʘʮʠʠ. 

ʇʦʣʝʚʳʝ ʦʧʳʪʳ ʟʘʢʣʘʜʳʚʘʣʠʩʴ ʚ ʢʦʨʤʦʚʦʤ ʩʝʚʦʦʙʦʨʦʪʝ ʢʘʬʝʜʨʳ çʈʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʠ ʟʝʤʣʝʜʝ-

ʣʠʝè ʅʀʃ çʂʦʨʤʘè. ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ï ʯʝʨʥʦʟʝʤ ʦʙʳʢʥʦʚʝʥʥʳʡ ʦʩʪʘʪʦʯʥʦ-ʢʘʨʙʦʥʘʪʥʳʡ ʩʨʝʜ-

ʥʝʛʫʤʫʩʥʳʡ ʩʨʝʜʥʝʤʦʱʥʳʡ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʡ. 

ʉʭʝʤʘ ʦʧʳʪʘ ʚʢʣʶʯʘʣʘ ʢʦʥʪʨʦʣʴʥʳʡ ʚʘʨʠʘʥʪ ʙʝʟ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʠ ʚʘʨʠʘʥʪʳ ʩ ʧʨʝʜʧʦʩʝʚʥʦʡ 

ʦʙʨʘʙʦʪʢʦʡ ʧʨʝʧʘʨʘʪʘʤʠ ʄʝʛʘʤʠʢʩ ʉʝʤʝʥʘ ʠ ʄʝʛʘʤʠʢʩ ʇʨʦʬʠ ʠ ʚʘʨʠʘʥʪʳ ʩ ʦʙʨʘʙʦʪʢʦʡ ʧʦʩʝʚʦʚ ʧʰʝ-

ʥʠʮʳ ʧʦ ʚʝʛʝʪʘʮʠʠ. 

ʇʨʝʧʘʨʘʪʳ ʄʝʛʘʤʠʢʩ ʷʚʣʷʶʪʩʷ ʤʘʣʦʪʦʢʩʠʯʥʳʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ ʩ ʥʝʚʳʨʘʞʝʥʥʦʡ ʚʠʜʦʚʦʡ ʯʫʚʩʪ-

ʚʠʪʝʣʴʥʦʩʪʴʶ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʦʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʝʩʴʤʘ ʰʠʨʦʢʦʡ ʟʦʥʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʠ 

ʩʦʜʝʨʞʘʪ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʙʦʣʴʰʦʡ ʥʘʙʦʨ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ. 

ʆʩʥʦʚʥʳʤ ʫʩʣʦʚʠʝʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʷʚʣʷʝʪʩʷ 

ʩʦʟʜʘʥʠʝ ʦʧʪʠʤʘʣʴʥʦʡ ʛʫʩʪʦʪʳ ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ. ʆʥʘ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʦʩʪʦʚʳʝ 

ʧʨʦʮʝʩʩʳ, ʚʳʩʦʪʫ ʠ ʤʘʩʩʫ ʨʘʩʪʝʥʠʡ, ʩʪʨʫʢʪʫʨʫ ʫʨʦʞʘʷ, ʩʨʦʢʠ ʥʘʩʪʫʧʣʝʥʠʷ ʬʘʟ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ. 

ʍʦʨʦʰʠʝ ʩʝʤʝʥʘ ʠʤʝʶʪ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʵʥʝʨʛʠʠ ʧʨʦʨʘʩʪʘʥʠʷ, ʣʘʙʦʨʘʪʦʨʥʦʡ ʚʩʭʦʞʝʩʪʠ ʠ 

ʩʠʣʳ ʨʦʩʪʘ, ʦʥʠ ʢʨʫʧʥʳʝ, ʪʷʞʝʣʦʚʝʩʥʳʝ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʫʯʝʥʠʝ ʜʨʫʞʥʳʭ ʚʩʭʦʜʦʚ ʠ ʚʳʩʦʢʫʶ 

ʧʦʣʝʚʫʶ ʚʩʭʦʞʝʩʪʴ. ɽʩʣʠ ʩʝʤʝʥʘ ʠʤʝʶʪ ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ, ʪʦ ʧʦʣʫʯʘʶʪʩʷ ʠʟʨʝʞʝʥʥʳʝ ʧʦʩʝ-

ʚʳ ʠ ʬʦʨʤʠʨʫʶʪʩʷ ʨʘʩʪʝʥʠʷ ʩ ʥʠʟʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ. 

 

ʊʘʙʣʠʮʘ 1ï ʇʦʣʥʦʪʘ ʚʩʭʦʜʦʚ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ, 

2021-2022 ʛʛ. 

ɺʘʨʠʘʥʪ ʦʧʳʪʘ ɻʫʩʪʦʪʘ 

ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ, 

ʰʪ./ʤ
2
 

ʇʦʣʥʦʪʘ 

ʚʩʭʦʜʦʚ, 

% 
ʆʙʨʘʙʦʪʢʘ ʩʝʤʷʥ. ʆʙʨʘʙʦʪʢʘ ʧʦ ʚʝʛʝʪʘʮʠʠ 

 

ʂʦʥʪʨʦʣʴ 

ʂ 

395 87,8 ʄ ʇ 

ʄ ʇ+ʄ ɸ 

 

ʄʝʛʘʤʠʢʩ ʉʝʤʝʥʘ 

ʂ 

412 91,7 ʄ ʇ 

ʄ ʇ+ʄ ɸ 

 

ʄʝʛʘʤʠʢʩ ʇʨʦʬʠ 

ʂ 

405 89,9 ʄ ʇ 

ʄ ʇ+ʄ ɸ 
 

ɻʫʩʪʦʪʘ ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ ʚ ʦʧʳʪʝ ʥʘʭʦʜʠʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 395 ʜʦ 412 ʨʘʩʪʝʥʠʡ ʥʘ 1 ʢʚʘʜʨʘʪ-

ʥʳʡ ʤʝʪʨ, ʧʦʣʥʦʪʘ ʚʩʭʦʜʦʚ ʞʝ ʩʦʩʪʘʚʠʣʘ 87,8-91,7 %, ʯʪʦ ʜʣʷ ʩʣʦʞʠʚʰʠʭʩʷ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʥʝʧʣʦ-

ʭʦʡ ʧʦʢʘʟʘʪʝʣʴ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʧʨʝʧʘʨʘʪʦʤ ʄʝʛʘʤʠʢʩ ʉʝʤʝʥʘ, ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ, ʧʦʢʘʟʘʪʝʣʠ ʚʦʟʨʦʩʣʠ: ʛʫʩʪʦʪʘ ʩʪʦʷʥʠʷ ʩʦʩʪʘʚʠʣʘ 412 ʰʪ./ʤĮ, ʘ ʧʦʣʥʦʪʘ ʚʩʭʦʜʦʚ 

ʫʚʝʣʠʯʠʣʘʩʴ ʜʦ 91,7%. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʝʧʘʨʘʪʘ ʄʝʛʘʤʠʢʩ ʇʨʦʬʠ ʚ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʝ ʩʝ-

ʤʷʥ: ʛʫʩʪʦʪʘ ʩʪʦʷʥʠʷ ʩʦʩʪʘʚʠʣʘ 405 ʰʪ./ʤĮ, ʘ ʧʦʣʥʦʪʘ ʚʩʭʦʜʦʚ ï ʜʦ 98,9 % (ʪʘʙʣ. 1). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʫʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʤʠʢʨʦʫʜʦʙʨʠʪʝʣʴʥʦʡ ʩʤʝʩʠ ʄʝʛʘʤʠʢʩ ʉʝʤʝʥʘ 

ʙʣʘʛʦʧʨʠʷʪʥʦ ʚʣʠʷʝʪ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ ʧʰʝʥʠʮʳ. 
 

ʊʘʙʣʠʮʘ 2 

ɺʘʨʠʘʥʪ 

ʇʦʣʫʯʝʥʦ ʪ/ʛʘ 
ʉʨʝʜʥʝʝ ʧʦ ʦʙʨʘʙʦʪʢʝ  

ʩʝʤʷʥ, ʪ/ʛʘ 
ʆʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʆʙʨʘʙʦʪʢʘ  

ʧʦ ʚʝʛʝʪʘʮʠʠ 

ʂ ʂ 2,5 

2,7 ʄʇ 2,4 

ʄʇ+ʄɸ 2,8 

ʄʉ ʂ 2,5 

2,9 ʄʇ 2,8 

ʄʇ+ʄɸ 3,4 

ʄʇ ʂ 2,7 

2,7 ʄʇ 2,6 

ʄʇ+ʄɸ 3,3 

2021 ʅʉʈ 0,5 ʦʙ.   0,07 

2022 ʅʉʈ 0,5 ʦʙ.   0,05 



73 

 

ʋʨʦʞʘʡʥʦʩʪʴ ï ʵʪʦ ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʥʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʩ ʦʜʥʦʛʦ ʛʝʢʪʘʨʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʞʠʟʥʝʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʨʘʩʪʝʥʠʡ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʚ ʫʩʚʦʝʥʠʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʚʦʜʳ 

ʠʟ ʛʨʫʥʪʘ ʠ ʩʠʥʪʝʟʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ. 

ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʘ ʢʦʥʪʨʦʣʴʥʳʭ ʚʘʨʠʘʥʪʘʭ ʫʨʦʞʘʡʥʦʩʪʴ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ, ʢʘʢ ʠ ʩʣʝʜʦ-

ʚʘʣʦ ʦʞʠʜʘʪʴ, ʧʦʣʫʯʠʣʦʩʴ ʩʘʤʦʡ ʥʠʟʢʦʡ. ɹʝʟ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ 2,5-3,3 ʪ/ʛʘ, ʘ ʩ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪ-

ʢʦʡ ʩʝʤʷʥ ʧʨʝʧʘʨʘʪʘʤʠ ʄʉ ʠ ʄʇ ʫʨʦʞʘʡʥʦʩʪʴ ʫʚʝʣʠʯʠʣʦʩʴ ʜʦ 3,4 ʪ/ʛʘ. 

ʇʨʠʤʝʥʝʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʄʝʛʘʤʠʢʩ ʧʦ ʚʝʛʝʪʘʮʠʠ ʜʘʝʪ ʧʨʠʙʘʚʢʫ ʫʨʦʞʘʡʥʦʩʪʠ ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ. 

ʃʫʯʰʠʤʠ ʚʘʨʠʘʥʪʘʤʠ ʷʚʣʷʶʪʩʷ ʪʝ, ʢʦʪʦʨʳʝ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʜʚʦʡʥʦʡ ʦʙʨʘʙʦʪʢʦʡ 

ʧʨʝʧʘʨʘʪʘʤʠ ʄ ʇ +ʄ ɸ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 2,8 ʪ/ʛʘ, 3,4 ʪ/ʛʘ ʠ 3,3 ʪ/ʛʘ (ʪʘʙʣ. 2). 

ʇʨʠʤʝʥʝʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʄʝʛʘʤʠʢʩ ʧʦ ʚʝʛʝʪʘʮʠʠ ʜʘʝʪ ʧʨʠʙʘʚʢʫ ʫʨʦʞʘʡʥʦʩʪʠ ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ. 

ʃʫʯʰʠʤʠ ʚʘʨʠʘʥʪʘʤʠ ʷʚʣʷʶʪʩʷ ʪʝ, ʢʦʪʦʨʳʝ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʜʚʦʡʥʦʡ ʦʙʨʘʙʦʪʢʦʡ 

ʧʨʝʧʘʨʘʪʘʤʠ ʄ ʇ +ʄ ɸ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 2,8 ʪ/ʛʘ, 3,4 ʪ/ʛʘ ʠ 3,3 ʪ/ʛʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʤʠʢʨʦʫʜʦʙʨʠʪʝʣʴʥʳʭ ʩʤʝʩʝʡ ʄʝ-

ʛʘʤʠʢʩ ʥʘ ʧʦʩʝʚʘʭ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʜʘʝʪ ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ. 
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ɸnnotation 

The importance of tank mixtures of pesticides and micronutrients for improving the biological, eco-

nomic and environmental efficiency of grain crop protection is shown. The effectiveness of the use of tank 

insectofungicidal mixtures Harpoon + Ferazim Green and Harpoon + BFTIM KS-2 individually and in com-

bination with micro-fertilization Polishance against a complex of pests and diseases in the growing season of 

spring barley was studied. 
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ʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ, ʦʜʥʦʡ ʠʟ 

ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʝ ʩʥʠʞʝʥʠʝ ʧʝʩʪʠʮʠʜʥʦʡ ʥʘʛʨʫʟ-

ʢʠ ʠ ʝʝ ʥʝʛʘʪʠʚʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ, ʢʘʢ ʥʘ ʚʦʟʜʝʣʳʚʘʝʤʫʶ ʧʣʦʱʘʜʴ, ʪʘʢ ʠ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʧʨʠʨʦʜʥʫʶ 

ʩʨʝʜʫ ʚ ʮʝʣʦʤ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚʘʞʥʝʡʰʠʤ ʩʨʝʜʩʪʚʦʤ ʧʦʚʳʰʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ, ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʘʱʠʪʳ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʩʣʫʞʠʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʘʢʦʚʳʭ ʩʤʝʩʝʡ ʧʝʩ-

ʪʠʮʠʜʦʚ ʠ ʤʠʢʨʦʫʜʦʙʨʝʥʠʡ. 

ʇʨʠʤʝʥʝʥʠʝ ʙʘʢʦʚʳʭ ʩʤʝʩʝʡ ʧʝʩʪʠʮʠʜʦʚ ʩ ʘʛʨʦʭʠʤʠʢʘʪʘʤʠ ʦʙʲʝʜʠʥʷʝʪ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʟʘʱʠʪʝ 

ʧʦʩʝʚʦʚ ʩ ʠʭ ʫʭʦʜʦʤ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʢʨʘʱʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʧʝʩʪʠʮʠʜʥʳʭ ʦʙʨʘʙʦʪʦʢ ʠ ʥʝʢʦʨʥʝʚʳʭ 

ʧʦʜʢʦʨʤʦʢ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʟʘʪʨʘʪ ʥʘ ʠʭ ʧʨʦʚʝʜʝʥʠʝ (ʩʦʢʨʘʱʝʥʠʝ ʯʠʩʣʘ ʚʳʝʟʜʦʚ ʪʝʭʥʠʢʠ ʚ ʧʦʣʝ, 

ʵʢʦʥʦʤʠʷ ɻʉʄ, ʚʨʝʤʷ ʠ ʩʥʠʞʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʨʘʙʦʪ, ʫʤʝʥʴʰʝʥʠʝ ʦʙʱʝʛʦ ʨʘʩʭʦʜʘ ʚʦʜʳ ʥʘ ʦʙʨʘ-

ʙʦʪʢʠ); ʫʤʝʥʴʰʝʥʠʶ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ; ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʧʝʨʝʫʧʣʦʪʥʝ-

ʥʠʷ ʧʦʯʚʳ, ʩʦʭʨʘʥʝʥʠʶ ʩʪʨʫʢʪʫʨʳ ʠ ʛʫʤʫʩʘ ʧʦʯʚʳ; ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʡ ʚʳʨʘʱʠ-

ʚʘʥʠʷ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ. ʇʨʠʤʝʥʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʠʭ ʙʘʢʦʚʳʭ ʩʤʝʩʝʡ ʩ ʘʛʨʦʭʠʤʠʢʘ-

ʪʘʤʠ ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʧʝʩʪʠʮʠʜʥʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʅʝʜʦʩʪʘʪʦʯʥʘʷ ʠʟʫʯʝʥʥʦʩʪʴ ʠ 

ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʴ ʘʛʨʦʥʦʤʦʚ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʝʩʪʠʮʠʜʦʚ ʚ ʦʪʥʦʰʝʥʠʠ ʢʦʥʢʨʝʪʥʳʭ 

ʚʨʝʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʩʜʝʨʞʠʚʘʶʱʠʭ ʬʘʢʪʦʨʦʚ ʫʚʝʣʠʯʝʥʠʷ ʠʭ ʧʨʠʤʝʥʝʥʠʷ 

[1-9]. 

ɺ 2022 ʛ. ʚ ʫʩʣʦʚʠʷʭ ʣʝʩʦʩʪʝʧʠ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ ʙʳʣʘ ʠʟʫʯʝʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʘʢʦʚʳʭ ʠʥ-

ʩʝʢʪʦʬʫʥʛʠʮʠʜʥʳʭ ʩʤʝʩʝʡ ɻʘʨʧʫʥ + ʌʝʨʘʟʠʤ ɻʨʠʥ ʠ ɻʘʨʧʫʥ + ɹʌʊʀʄ ʂʉ-2 ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʠ ʩ ʤʠʢ-

ʨʦʫʜʦʙʨʝʥʠʝʤ ʇʦʣʠʰʘʥʩ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʧʨʦʪʠʚ ʢʦʤʧʣʝʢʩʘ ʚʨʝʜʠʪʝʣʝʡ ʠ ʙʦʣʝʟʥʝʡ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʝʧʘʨʘʪʦʚ: ʌʝʨʘʟʠʤ ɻʨʠʥ, ʂʉ ï ʭʠʤʠʯʝʩʢʠʡ ʬʫʥʛʠʮʠʜ, ʜ.ʚ. 300 ʛ/ʣ ʢʘʨʙʝʥʜʘ-

ʟʠʤʘ + 100 ʛ/ʣ ʧʠʨʘʢʣʦʩʪʨʦʙʠʥʘ; ɹʌʊʀʄ ʂʉ-2, ɾ ï ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʬʫʥʛʠʮʠʜ, ʜ.ʚ. Bacillus 

amyloliquefaciens ʪʠʪʨ 1Ĭ10
9
 ʂʆɽ/ʤʣ; ʇʨʦʪʝʫʩ, ʄɼ ï ʠʥʩʝʢʪʠʮʠʜ, ʜ.ʚ. 10 ʛ/ʣ ʜʝʣʴʪʘʤʝʪʨʠʥʘ + 100 ʛ/ʣ 

ʪʠʘʢʣʦʧʨʠʜʘ; ɻʘʨʧʫʥ, ʂʉ ï ʠʥʩʝʢʪʠʮʠʜ, ʜ.ʚ. 115 ʛ/ʣ ʘʮʝʪʘʤʠʧʨʠʜʘ + 106 ʛ/ʣ ʣʷʤʙʜʘ-ʮʠʛʘʣʦʪʨʠʥʘ; ʇʨʦ-

ʧʠʰʘʥʩ ʋʥʠʚʝʨʩʘʣ, ʂʄʕ ï ʭʠʤʠʯʝʩʢʠʡ ʬʫʥʛʠʮʠʜ, ʜ.ʚ. 300 ʛ/ʣ ʧʨʦʧʠʢʦʥʘʟʦʣʘ + 200 ʛ/ʣ ʪʝʙʫʢʦʥʘʟʦʣʘ; 

ʊʨʠʭʦʮʠʥ, ʉʇ ï ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʬʫʥʛʠʮʠʜ, ʜ.ʚ. Trichoderma harzianum ʪʠʪʨ 10
10

 ʂʆɽ/ʛ; ʇʦʣʠʰʘʥʩ, ɾ ï 

ʤʠʢʨʦʫʜʦʙʨʝʥʠʝ; ʜʝʡʩʪʚʫʶʱʝʝ ʚʝʱʝʩʪʚʦ: ʵʢʩʪʨʘʢʪ ʤʦʨʩʢʠʭ ʚʦʜʦʨʦʩʣʝʡ  ï 180 ʛ/ʣ, ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝ-

ʩʪʚʦ ï 150 ʛ/ʣ, ʘʣʴʛʠʥʦʚʘʷ ʢʠʩʣʦʪʘ ï 14 ʛ/ʣ, ʘʟʦʪ ï 90 ʛ/ʣ, ʬʦʩʬʦʨ ï 30 ʛ/ʣ, ʢʘʣʠʡ ï 60 ʛ/ʣ, ʤʝʜʴ ï 8 ʛ/ʣ, 

ʮʠʥʢ ï 12 ʛ/ʣ, ʤʘʛʥʠʡ ï 4 ʛ/ʣ, ʞʝʣʝʟʦ ï 16 ʛ/ʣ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʩʦʨʪʝ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʇʨʠʘʟʦʚʩʢʠʡ 9. ʈʘʟʤʝʨ ʜʝʣʷʥʦʢ ʚ ʦʧʳʪʝ ï 25 ʤ
2
, 

ʧʦʚʪʦʨʥʦʩʪʴ ï 4-ʭ ʢʨʘʪʥʘʷ, ʨʘʟʤʝʱʝʥʠʝ ʜʝʣʷʥʦʢ ï ʨʝʥʜʦʤʠʟʠʨʦʚʘʥʥʦʝ. ʆʧʨʳʩʢʠʚʘʥʠʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʦʜ-

ʥʦʢʨʘʪʥʦ ʚ ʬʘʟʝ ʢʦʣʦʰʝʥʠʷ ʨʘʥʮʝʚʳʤ ʦʧʨʳʩʢʠʚʘʪʝʣʝʤ ʩ ʨʘʩʭʦʜʦʤ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ʠʟ ʨʘʩʯʝʪʘ 300 ʣ/ʛʘ. 

ʋʯʝʪ ʣʠʯʠʥʦʢ ʧʴʷʚʠʮʳ ʧʨʦʚʦʜʠʣʩʷ ʧʫʪʝʤ ʧʦʜʩʯʝʪʘ ʣʠʯʠʥʦʢ ʚʩʝʭ ʚʦʟʨʘʩʪʦʚ ʥʘ ʚʝʨʭʥʠʭ ʣʠʩʪʴʷʭ 

10 ʩʦʩʝʜʥʠʭ ʩʪʝʙʣʝʡ ʚ 10 ʪʦʯʢʘʭ ʢʘʞʜʦʡ ʧʦʚʪʦʨʥʦʩʪʠ. ʋʯʝʪ ʟʣʘʢʦʚʳʭ ʪʣʝʡ ʧʨʦʚʦʜʠʣʩʷ ʧʫʪʝʤ ʧʦʜʩʯʝʪʘ 

ʣʠʯʠʥʦʢ ʠ ʠʤʘʛʦ ʪʣʝʡ ʥʘ 25 ʢʦʣʦʩʴʷʭ (5 ʧʨʦʙ ʧʦ 5 ʢʦʣʦʩʴʝʚ) ʚ ʢʘʞʜʦʡ ʧʦʚʪʦʨʥʦʩʪʠ. 

ʆʧʨʳʩʢʠʚʘʥʠʝ ʨʘʩʪʝʥʠʡ ʚ ʦʧʳʪʝ ʥʘ ʷʨʦʚʦʤ ʷʯʤʝʥʝ ʧʦ ʠʟʫʯʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʘʢʦʚʳʭ ʠʥʩʝʢ-

ʪʦʬʫʥʛʠʮʠʜʥʳʭ ʩʤʝʩʝʡ ɻʘʨʧʫʥ + ʌʝʨʘʟʠʤ ɻʨʠʥ ʠ ɻʘʨʧʫʥ + ɹʌʊʀʄ ʂʉ-2 ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʠ ʚ ʢʦʤ-

ʧʣʝʢʩʝ ʩ ʤʠʢʨʦʫʜʦʙʨʝʥʠʝʤ ʇʦʣʠʰʘʥʩ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʚ ʬʘʟʝ ʢʦʣʦʰʝʥʠʷ. ʇʝʨʝʜ ʦʙʨʘʙʦʪʢʦʡ ʚ ʧʦʩʝʚʘʭ 

ʚʳʷʚʣʝʥʳ ʟʣʘʢʦʚʳʝ ʪʣʠ 4,8 ʵʢʟ./ʢʦʣʦʩ ʧʨʠ ʟʘʩʝʣʝʥʥʦʩʪʠ ʢʦʣʦʩʴʝʚ 32% ʠ ʣʠʯʠʥʢʠ ʢʨʘʩʥʦʛʨʫʜʦʡ ʧʴʷʚʠ-

ʮʳ 2,6 ʣʠʯ./ʩʪʝʙ. ʈʘʟʚʠʪʠʝ ʛʝʣʴʤʠʥʪʦʩʧʦʨʠʦʟʥʳʭ ʧʷʪʥʠʩʪʦʩʪʝʡ ʩʦʩʪʘʚʠʣʦ 4,1 %.  

ʀ 
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ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘ ʧʦʩʝʚʘʭ ʷʯʤʝʥʷ ʙʘʢʦʚʳʭ ʩʤʝʩʝʡ ɻʘʨʧʫʥ + ʌʝʨʘʟʠʤ ɻʨʠʥ ʠ ɻʘʨʧʫʥ + ɹʌʊʀʄ 

ʂʉ-2 ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʠ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʤʠʢʨʦʫʜʦʙʨʝʥʠʝʤ ʇʦʣʠʰʘʥʩ ʦʙʝʩʧʝʯʠʣʦ ʥʘ 14 ʜʝʥʴ ʧʦʩʣʝ ʦʙʨʘ-

ʙʦʪʢʠ ʛʠʙʝʣʴ ʟʣʘʢʦʚʳʭ ʪʣʝʡ ʥʘ 92-94%, ʣʠʯʠʥʦʢ ʢʨʘʩʥʦʛʨʫʜʦʡ ʧʴʷʚʠʮʳ ï ʥʘ 94-95%, ʯʪʦ ʙʳʣʦ ʥʘ 

ʫʨʦʚʥʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ɻʘʨʧʫʥ ʠ ʵʪʘʣʦʥʦʚ (ʇʨʦʪʝʫʩ + ʇʨʦʧʠʰʘʥʩ ʋʥʠʚʝʨʩʘʣ 

ʠ ʇʨʦʪʝʫʩ + ʊʨʠʭʦʮʠʥ) ʧʨʠ ʯʠʩʣʝʥʥʦʩʪʠ ʚʨʝʜʠʪʝʣʝʡ ʚ ʢʦʥʪʨʦʣʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 7,2 ʵʢʟ./ʢʦʣʦʩ ʠ 3,8 

ʣʠʯ./ʩʪʝʙ (ʪʘʙʣ. 1). ɼʦʙʘʚʣʝʥʠʝ ʤʠʢʨʦʫʜʦʙʨʝʥʠʷ ʇʦʣʠʰʘʥʩ ʥʝ ʚʣʠʷʣʦ ʥʘ ʠʥʩʝʢʪʠʮʠʜʥʫʶ ʘʢʪʠʚʥʦʩʪʴ 

ʠʟʫʯʘʝʤʳʭ ʙʘʢʦʚʳʭ ʩʤʝʩʝʡ. 

ʇʨʠʤʝʥʝʥʠʝ ʙʘʢʦʚʦʡ ʩʤʝʩʠ ɻʘʨʧʫʥ + ʌʝʨʘʟʠʤ ɻʨʠʥ ʩʥʠʞʘʣʦ ʥʘ 20 ʜʝʥʴ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʧʦʨʘ-

ʞʝʥʠʝ ʨʘʩʪʝʥʠʡ ʛʝʣʴʤʠʥʪʦʩʧʦʨʠʦʟʥʳʤʠ ʧʷʪʥʠʩʪʦʩʪʷʤʠ ʥʘ 83%, ʯʪʦ ʙʳʣʦ ʥʘ ʫʨʦʚʥʝ ʵʪʘʣʦʥʘ (ʇʨʦʪʝʫʩ 

+ ʇʨʦʧʠʰʘʥʩ ʋʥʠʚʝʨʩʘʣ) ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʫʥʛʠʮʠʜʘ ʌʝʨʘʟʠʤ ɻʨʠʥ ʧʨʠ ʨʘʟʚʠʪʠʠ 

ʧʷʪʥʠʩʪʦʩʪʝʡ ʚ ʢʦʥʪʨʦʣʝ 9,4%. ɼʦʙʘʚʣʝʥʠʝ ʤʠʢʨʦʫʜʦʙʨʝʥʠʷ ʇʦʣʠʰʘʥʩ ʥʝ ʚʣʠʷʣʦ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʙʘʢʦʚʦʡ ʩʤʝʩʠ ɻʘʨʧʫʥ + ʌʝʨʘʟʠʤ ɻʨʠʥ ʧʨʦʪʠʚ ʛʝʣʴʤʠʥʪʦʩʧʦʨʠʦʟʥʳʭ ʧʷʪʥʠʩʪʦʩʪʝʡ.  

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʬʫʥʛʠʮʠʜʘ ɹʌʊʀʄ ʂʉ-2 ʠ ʝʛʦ ʙʘʢʦʚʳʭ ʩʤʝʩʝʡ ʩ ʠʥʩʝʢʪʠʮʠʜʦʤ 

ɻʘʨʧʫʥ ʩʦʩʪʘʚʠʣʘ ʧʨʦʪʠʚ ʛʝʣʴʤʠʥʪʦʩʧʦʨʠʦʟʥʳʭ ʧʷʪʥʠʩʪʦʩʪʝʡ ʷʯʤʝʥʷ 67-68%, ʯʪʦ ʥʘ 15-17% ʥʠʞʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʭʠʤʠʯʝʩʢʦʛʦ ʬʫʥʛʠʮʠʜʘ ʌʝʨʘʟʠʤ ɻʨʠʥ ʠ ʝʛʦ ʙʘʢʦʚʳʭ ʩʤʝʩʝʡ. ʌʫʥʛʠʮʠʜʥʘʷ ʘʢʪʠʚ-

ʥʦʩʪʴ ʠʟʫʯʘʝʤʦʡ ʙʘʢʦʚʦʡ ʩʤʝʩʠ ɻʘʨʧʫʥ + ɹʌʊʀʄ ʂʉ-2 ʙʳʣʘ ʥʘ 6% ʚʳʰʝ ʵʪʘʣʦʥʘ (ʇʨʦʪʝʫʩ + ʊʨʠʭʦ-

ʮʠʥ). ɼʦʙʘʚʣʝʥʠʝ ʤʠʢʨʦʫʜʦʙʨʝʥʠʷ ʇʦʣʠʰʘʥʩ ʥʝ ʧʦʚʣʠʷʣʦ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʥʩʝʢʪʦʬʫʥʛʠʮʠʜʥʦʡ 

ʩʤʝʩʠ ɻʘʨʧʫʥ + ɹʌʊʀʄ ʂʉ-2 ʧʨʦʪʠʚ ʛʝʣʴʤʠʥʪʦʩʧʦʨʠʦʟʥʳʭ ʧʷʪʥʠʩʪʦʩʪʝʡ.  

 

ʊʘʙʣʠʮʘ 1 ï ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʘʢʦʚʳʭ ʠʥʩʝʢʪʦʬʫʥʛʠʮʠʜʥʳʭ ʩʤʝʩʝʡ ʠʥʜʠʚʠʜʫʘʣʴʥʦ  

ʠ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʤʠʢʨʦʫʜʦʙʨʝʥʠʝʤ ʧʨʦʪʠʚ ʚʨʝʜʠʪʝʣʝʡ ʠ ʙʦʣʝʟʥʝʡ ʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ  

ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ 

ɺʘʨʠʘʥʪ 

ʅʦʨʤʘ ʧʨʠ-
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ʂʦʥʪʨʦʣʴ (ʙʝʟ ʦʙʨʘʙʦʪʢʠ)* ï 3,8 7,2 9,4 40,9 ï ï 

ʇʨʦʪʝʫʩ, ʄɼ + 

ʇʨʦʧʠʰʘʥʩ ʋʥʠʚʝʨʩʘʣ, ʂʄʕ 

(ʵʪʘʣʦʥ)  

0,5+0,4 93 92 83 48,2 7,3 52 

ʇʨʦʪʝʫʩ, ʄɼ +  

ʊʨʠʭʦʮʠʥ, ʉʇ ï ʵʪʘʣʦʥ 

0,5+0,04 
93 92 61 47,8 6,9 100 

ɻʘʨʧʫʥ, ʂʉ  0,15 95 92 ï 45,6 4,7 153 

ʌʝʨʘʟʠʤ ɻʨʠʥ, ʂʉ 0,8 ï ï 84 43,4 2,5 ï 

ɹʌʊʀʄ ʂʉ-2 2,0 ï ï 68 43,0 2,1 41 

ɻʘʨʧʫʥ, ʂʉ +  

ʌʝʨʘʟʠʤ ɻʨʠʥ, ʂʉ 

0,15+0,8 
95 93 83 48,7 7,8 82 

ɻʘʨʧʫʥ, ʂʉ +  

ɹʌʊʀʄ ʂʉ-2 

0,15+2,0 
94 92 67 48,3 7,4 145 

ɻʘʨʧʫʥ, ʂʉ +  

ʌʝʨʘʟʠʤ ɻʨʠʥ, ʂʉ +  

ʇʦʣʠʰʘʥʩ, ɾ  

0,15+0,8+0,4 

95 94 84 51,8 10,9 106 

ɻʘʨʧʫʥ, ʂʉ +  

ɹʌʊʀʄ ʂʉ-2 +  

ʇʦʣʠʰʘʥʩ, ɾ  

0,15+2,0+0,4 

95 94 67 51,5 10,6 163 

ʅʉʈ05 ï ï ï ï 1,81 ʮ/ʛʘ ï 

ʇʨʠʤʝʯʘʥʠʝ: * ï ʘʙʩʦʣʶʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʯʠʩʣʝʥʥʦʩʪʠ ʟʣʘʢʦʚʳʭ ʪʣʝʡ ï ʰʪ./ʢʦʣʦʩ, ʣʠʯʠʥʦʢ ʧʴʷʚʠʮʳ ï 

ʰʪ./ʩʪʝʙʝʣʴ; ʘʙʩʦʣʶʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʟʚʠʪʠʷ ʛʝʣʴʤʠʥʪʦʩʧʦʨʠʦʟʥʳʭ ʧʷʪʥʠʩʪʦʩʪʝʡ ï ʚ %.  

 

ʇʦ ʚʩʝʤ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ ʧʦʣʫʯʝʥʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʝ ʧʨʠʙʘʚʢʠ ʫʨʦʞʘʷ ʟʝʨʥʘ ʷʨʦʚʦ-

ʛʦ ʷʯʤʝʥʷ ʦʪ 2,1 ʜʦ 10,9 ʮ/ʛʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ. ɼʦʙʘʚʣʝʥʠʝ ʢ ʠʟʫʯʘʝʤʳʤ ʙʘʢʦʚʳʤ ʩʤʝʩʷʤ 

(ɻʘʨʧʫʥ + ʌʝʨʘʟʠʤ ɻʨʠʥ ʠ ɻʘʨʧʫʥ + ɹʌʊʀʄ ʂʉ-2) ʤʠʢʨʦʫʜʦʙʨʝʥʠʷ ʇʦʣʠʰʘʥʩ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠ-

ʣʦ ʫʨʦʞʘʡʥʦʩʪʴ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʥʘ 3,1-3,2 ʮ/ʛʘ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʧʦʣʫʯʠʪʴ ʚ ʜʘʥʥʳʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ 

ʥʘʠʙʦʣʴʰʠʝ ʧʨʠʙʘʚʢʠ ʫʨʦʞʘʷ ʟʝʨʥʘ 10,6-10,9 ʮ/ʛʘ ʢ ʢʦʥʪʨʦʣʶ. 

ʇʨʠʤʝʥʝʥʠʝ ʠʟʫʯʘʝʤʳʭ ʩʤʝʩʝʡ ɻʘʨʧʫʥ + ʌʝʨʘʟʠʤ ɻʨʠʥ ʠ ɻʘʨʧʫʥ + ɹʌʊʀʄ ʂʉ-2 ʧʨʠ ʦʧʨʳʩʢʠ-

ʚʘʥʠʠ ʧʦʩʝʚʦʚ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʦʪ ʚʨʝʜʠʪʝʣʝʡ ʠ ʙʦʣʝʟʥʝʡ ʙʳʣʦ ʥʘ 30 ʠ 45 % ʨʝʥʪʘʙʝʣʴʥʝʝ ʧʨʠʤʝʥʝʥʠʷ 
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ʵʪʘʣʦʥʦʚ. ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʙʘʢʦʚʳʭ ʩʤʝʩʝʡ ɻʘʨʧʫʥ + ʌʝʨʘʟʠʤ ɻʨʠʥ ʠ ɻʘʨʧʫʥ + ɹʌʊʀʄ 

ʂʉ-2 ʩʦʩʪʘʚʠʣʘ 82 ʠ 145 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; ʜʦʙʘʚʣʝʥʠʝ ʢ ʩʤʝʩʷʤ ʤʠʢʨʦʫʜʦʙʨʝʥʠʷ ʇʦʣʠʰʘʥʩ ʩʧʦʩʦʙ-

ʩʪʚʦʚʘʣʦ ʧʦʣʫʯʝʥʠʶ ʙʦʣʴʰʠʭ ʧʨʠʙʘʚʦʢ ʫʨʦʞʘʷ ʟʝʨʥʘ ʠ ʪʝʤ ʩʘʤʳʤ ʫʚʝʣʠʯʠʚʘʣʦ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʥʘ 24 

ʠ 18 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʠ ʵʪʦʤ, ʧʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʨʘʟʚʠʪʠʷ ʙʦʣʝʟʥʝʡ ʚ ʧʦʩʝʚʘʭ 

ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ, ʥʘʠʙʦʣʝʝ ʨʝʥʪʘʙʝʣʴʥʳʤ (163 %), ʦʢʘʟʘʣʦʩʴ ʧʨʠʤʝʥʝʥʠʝ ʙʘʢʦʚʦʡ ʩʤʝʩʠ ɻʘʨʧʫʥ + 

ɹʌʊʀʄ ʂʉ-2 ʩ ʤʠʢʨʦʫʜʦʙʨʝʥʠʝʤ ʇʦʣʠʰʘʥʩ.   

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʘʢʦʚʳʭ ʠʥʩʝʢʪʦʬʫʥʛʠʮʠʜʥʳʭ ʩʤʝʩʝʡ ɻʘʨʧʫʥ + ʌʝʨʘʟʠʤ ɻʨʠʥ ʠ ɻʘʨʧʫʥ + 

ɹʌʊʀʄ ʂʉ-2 ʩ ʤʠʢʨʦʫʜʦʙʨʝʥʠʝʤ ʇʦʣʠʰʘʥʩ ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʫʶ ʟʘʱʠʪʫ ʧʦʩʝʚʦʚ ʷʨʦʚʦʛʦ ʷʯ-
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ʚʝʜʝʥʠʝ. ʇʦ ʩʚʦʠʤ ʤʝʭʘʥʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ï ʧʦ ʬʦʨʤʝ, ʚʝʩʫ ʠ ʨʘʟʤʝʨʘʤ ʦʪʜʝʣʴʥʳʭ ʟʝʨʝʥ, 

ʧʦ ʦʙʲʝʤʥʦʤʫ ʚʝʩʫ, ʩʳʧʫʯʝʩʪʠ ï ʩʝʤʝʥʥʦʡ ʤʘʪʝʨʠʘʣ ʦʢʘʟʳʚʘʝʪʩʷ ʚʝʩʴʤʘ ʨʘʟʣʠʯʥʳʤ, ʟʘʚʠ-

ʩʷʱʠʤ ʥʝ ʪʦʣʴʢʦ ʦʪ ʢʫʣʴʪʫʨʳ, ʥʦ ʠ ʦʪ ʚʠʜʘ, ʩʦʨʪʘ, ʢʫʣʴʪʫʨʳ ʠ, ʜʘʞʝ, ʦʪ ʛʦʜʘ ʠ ʤʝʩʪʘ ʩʙʦʨʘ ʫʨʦʞʘʷ, ʦʪ 

ʩʧʦʩʦʙʘ ʠ ʢʘʯʝʩʪʚʘ ʦʯʠʩʪʢʠ ʠ ʩʦʨʪʠʨʦʚʘʥʠʷ ʩʝʤʷʥ. 

ʅʘʨʷʜʫ ʩ ʵʪʠʤ, ʢʘʞʜʳʡ ʠʟ ʚʠʜʦʚ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ ʪʨʝʙʫʝʪ ʜʣʷ ʩʚʦʝʛʦ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʨʘʟ-

ʣʠʯʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠ ʨʘʟʣʠʯʥʳʭ ʢʦʣʠʯʝʩʪʚ ʜʣʷ ʟʘʩʝʚʘ ʝʜʠʥʠʮʳ ʧʣʦʱʘʜʠ ʧʦʣʷ. 

ɽʩʣʠ, ʥʘʧʨʠʤʝʨ ʦʪʤʝʪʠʪʴ ʛʣʘʚʥʳʝ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʪʘʢʠʭ ʚʘʞʥʳʭ ʢʫʣʴʪʫʨ, ʢʘʢ ʟʝʨʥʦʚʳʝ 

ʭʣʝʙʘ, ʭʣʦʧʦʢ, ʢʫʢʫʨʫʟʘ ʪʦ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ ʨʝʟʢʫʶ ʨʘʟʥʠʮʫ ʭʦʪʷ ʙʳ ʧʦ ʦʙʲʝʤʥʦʤʫ ʚʝʩʫ, ʧʦ ʩʨʝʜʥʝʤʫ 

ʚʝʩʫ 1000 ʟʝʨʝʥ, ʧʦ ʨʘʟʤʝʨʘʤ, ʘ ʪʘʢʞʝ ʧʦ ʥʦʨʤʘʤ ʚʳʩʝʚʘ, ʯʪʦ ʚʦʧʨʦʩ ʦʙ ʫʩʪʨʦʡʩʪʚʝ ʘʧʧʘʨʘʪʘ , ʦʜʠʥʘʢʦ-

ʚʦ ʧʨʠʛʦʜʥʦʛʦ ʜʣʷ ʚʳʩʝʚʘ ʪʘʢʠʭ ʩʝʤʷʥ, ʝʩʪʝʩʪʚʝʥʥʦ, ʦʪʧʘʜʘʝʪ [1]. ʇʨʘʢʪʠʢʘ ʨʝʰʘʝʪ ʟʘʜʘʯʫ ʩʝʚʘ ʫʩʪ-

ʨʦʡʩʪʚʦʤ ʩʧʝʮʠʘʣʴʥʳʭ ʦʪʣʠʯʥʳʭ ʧʦ ʢʦʥʩʪʨʫʢʮʠʠ, ʘ ʯʘʩʪʦ ʠ ʩʧʦʩʦʙʫ ʜʝʡʩʪʚʠʷ ʚʳʙʨʘʩʳʚʘʶʱʠʭ ʘʧʧʘ-

ʨʘʪʦʚ. 

ʎʝʣʴ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʥʘʤʠ ʨʘʩʩʤʦʪʨʝʥʳ ʚʳʩʝʚʘʶʱʠʝ ʘʧʧʘʨʘʪʳ ʜʣʷ ʭʣʝʙʥʳʭ ʩʝʤʷʥ, ʩ ʪʝʤ, ʯʪʦ-

ʙʳ ʧʦʧʳʪʘʪʴʩʷ ʧʦʜʦʡʪʠ ʢ ʦʙʦʩʥʦʚʘʥʠʶ ʛʣʘʚʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚʳʩʝʚʘʶʱʠʭ ʘʧʧʘʨʘʪʦʚ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʥʘ ʧʨʘʢʪʠʢʝ ʥʘ ʟʝʨʥʦʚʳʭ ʩʝʷʣʢʘʭ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʥʦʨʤʘʤ ʚʳʩʝʚʘ ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʦʩʥʦʚʥʳʝ ʭʣʝʙʘ ʚʳʩʝʚʘʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʡʦʥʘ ʠ ʩʦʨʪʘ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 60 ʜʦ 

140 ʢʛ ʥʘ ʛʝʢʪʘʨ, ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʧʨʠʭʦʜʠʪʩʷ ʜʦʭʦʜʠʪʴ ʠ ʜʦ 170 ʢʛ ʥʘ ʛʝʢʪʘʨ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʣʠʯʠʥʳ ʤʝʞʜʫʨʷʜʴʷ ʘ (ʩʤ) ʢʦʣʠʯʝʩʪʚʦ ʩʝʤʷʥ, ʨʘʩʧʨʝʜʝʣʷʝʤʳʭ ʨʷʜʦʚʦʡ ʩʝ-

ʷʣʢʦʡ ʥʘ ʢʘʞʜʦʤ ʧʦʛʦʥʥʦʤ ʤʝʪʨʝ ʦʪʜʝʣʴʥʦʡ ʙʦʨʦʟʜʳ, ʙʫʜʝʪ ʤʝʥʷʪʴʩʷ ʜʣʷ ʟʘʜʘʥʥʦʡ ʥʦʨʤʳ ʚʳʩʝʚʘ ʚ 

ʧʨʷʤʦʤ ʦʪʥʦʰʝʥʠʠ [2]. 

ʍʦʜʦʚʳʝ ʨʘʟʤʝʨʳ ʤʝʞʜʫʨʷʜʴʷ ʜʣʷ ʜʠʩʢʦʚʳʭ ʩʝʷʣʦʢ ʦʙʳʯʥʦ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚʝʣʠʯʠʥʦʡ ʘ=15 ʩʤ, 
ʜʣʷ ʩʝʷʣʦʢ ʩ ʘʥʢʝʨʥʳʤʠ ʩʦʰʥʠʢʘʤʠ ʵʪʘ ʚʝʣʠʯʠʥʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʦʪ 10 ʜʦ 12ʩʤ. ʫʟʢʦʨʷʜʥʳʡ ʤʝʪʦʜ 

ʩʝʚʘ ʪʨʝʙʫʝʪ 6,5ï75ʩʤ. 

ʆʙʦʟʥʘʯʠʚ ʯʝʨʝʟ m1 ʢʦʣʠʯʝʩʪʚʦ (ʚ ʛʨʘʤʤʘʭ) ʩʝʤʷʥ, ʚʳʩʝʠʚʘʝʤʳʭ ʥʘ ʦʜʠʥ ʤʝʪʨ ʙʦʨʦʟʜʢʠ, ʧʨʠ 

ʥʦʨʤʝ ʚʳʩʝʚʘ M ʢʛ/ʛʘ ʧʨʠ ʰʠʨʠʥʝ ʤʝʞʜʫʨʷʜʴʷ a ʩʤ, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʯʪʦ: 

 

ά1 =
ὓὥ

1000
 (ʛ/ʤ),                                                                         (1) 

 

ʪʦ ʝʩʪʴ ʚʝʣʠʯʠʥʘ m1 ʚʦʟʨʘʩʪʘʝʪ ʢʘʢ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʥʦʨʤʳ M, ʪʘʢ ʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʤʝʞʜʫʨʷʜʴʷ a. 

 

ʆʙʦʟʥʘʯʠʤ ʩʨʝʜʥʠʡ ʚʝʩ 1000 ʟʝʨʝʥ ŭ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ, ʩʨʝʜʥʝʝ ʯʠʩʣʦ ʩʝʤʷʥ, ʚʳʩʝʠʚʘʝʤʦʝ ʥʘ ʢʘʞ-

ʜʳʡ ʤʝʪʨ ʨʷʜʘ, ʙʫʜʝʪ 

 

‘1 =
ὓὥ

‏
 
ʰʪ.ʟʝʨʝʥ

ʥʘ 1 ʤ
.                                                                            (2) 

ɺ 
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ɸʥʘʣʠʟʠʨʫʷ ʚʳʨʘʞʝʥʠʝ (2), ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʯʝʤ ʱʫʧʣʝʝ ʩʝʤʝʥʘ, ʪʝʤ ʙʦʣʴʰʝ ʠʭ (ʧʦ 

ʯʠʩʣʫ) ʥʝʦʙʭʦʜʠʤʦ ʚʳʩʝʠʚʘʪʴ, ʯʪʦʙʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʟʘʜʘʥʥʦʡ ʘʛʨʦʪʝʭʥʠʯʝʩʢʦʡ ʥʦʨʤʝ ʚʳʩʝʚʘ ʠ ʤʝʞ-

ʜʫʨʷʜʴʶ [3]. 

ɺʳʙʨʘʩʳʚʘʥʠʝ ʩʝʤʷʥ ʫ ʟʝʨʥʦʚʳʭ ʩʝʷʣʦʢ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʳʩʝʚʘʶʱʠʤʠ ʘʧʧʘ-

ʨʘʪʘʤʠ ʩ ʞʝʣʦʙʯʘʪʳʤʠ ʢʘʪʫʰʢʘʤʠ ʠʣʠ ʷʯʝʠʩʪʳʤʠ ʜʠʩʢʘʤʠ, ʨʘʚʥʦʤʝʨʥʦ ʚʨʘʱʘʶʱʠʤʠʩʷ ʧʨʠ ʧʦʤʦʱʠ 

ʟʫʙʯʘʪʦʡ ʧʝʨʝʜʘʯʠ ʦʪ ʦʧʦʨʥʳʭ ʢʦʣʝʩ ʟʝʨʥʦʚʦʡ ʩʝʷʣʢʠ [4]. 

ɽʩʣʠ ʜʠʘʤʝʪʨ ʦʧʦʨʥʳʭ ʢʦʣʝʩ ʟʝʨʥʦʚʦʡ ʩʝʷʣʢʠ ʦʙʦʟʥʘʯʠʤ ï D ʠ ʧʝʨʝʜʘʪʦʯʥʦʝ ʯʠʩʣʦ ʦʪ ʦʩʠ ʦʧʦʨ-

ʥʦʛʦ ʢʦʣʝʩʘ ʥʘ ʚʘʣʠʢ ʚʳʩʝʠʚʘʶʱʠʭ ʘʧʧʘʨʘʪʦʚ ï i, ʪ. ʝ. 

 

Ὥ=
ὲʚ

ὲʢʦʣ
,                                                                                       (3) 

 

ʛʜʝ      nʚ ï ʯʠʩʣʦ ʦʙʦʨʦʪʦʚ ʚʘʣʘ ʚʳʩʝʚʘʶʱʠʭ ʘʧʧʘʨʘʪʦʚ; 

nʢʦʣ ï ʯʠʩʣʦ ʦʙʦʨʦʪʦʚ ʦʧʦʨʥʦʛʦ ʢʦʣʝʩʘ ʩʝʷʣʢʠ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʣʝʛʢʦ ʦʧʨʝʜʝʣʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ, ʧʨʦʭʦʜʷʱʠʭ ʧʨʠ ʦʜʥʦʤ ʦʙʦʨʦʪʝ ʢʘʪʫʰʢʠ 

ʚʳʩʝʚʘʶʱʝʛʦ ʘʧʧʘʨʘʪʘ. ʅʘ ʩʘʤʦʤ ʜʝʣʝ, ʧʨʠ ʦʜʥʦʤ ʦʙʦʨʦʪʝ ʦʧʦʨʥʦʛʦ ʢʦʣʝʩʘ ʩʝʷʣʢʠ, ʦʥʘ ʧʝʨʝʜʚʠʥʝʪʩʷ 

ʥʘ ́D ʤ, ʠ ʢʘʞʜʘʷ ʢʘʪʫʰʢʘ ʚʳʙʨʦʩʠʪ m1ˊD ʛʨʘʤʤ ʠʣʠ ɛ1ˊD ʰʪʫʢ ʟʝʨʝʥ. ʇʨʠ ʵʪʦʤ ʩʘʤʘ ʢʘʪʫʰʢʘ ʩʜʝʣʘ-

ʝʪ i ʦʙʦʨʦʪʘ; ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʠʩʣʦ ʩʝʤʷʥ, ʚʳʩʝʠʚʘʝʤʳʭ ʢʘʪʫʰʢʦʡ ʧʨʠ ʝʝ ʦʜʥʦʤ ʧʦʣʥʦʤ ʦʙʦʨʦʪʝ ʙʫ-

ʜʝʪ: 

 

ά0 =
ὓ1“Ὀ

Ὥ
=
ὓὥ“Ὀ

1000Ὥ
; 

ʛʨʘʤʤ

ʥʘ 1 ʦʙʦʨʦʪ ʢʘʪʫʰʢʠ
                                                              (4) 

‘0 =
‘1“Ὀ

Ὥ
=
ὓὥ“Ὀ

Ὥ‏
; 

ʰʪʫʢ ʟʝʨʝʥ

ʥʘ 1 ʦʙʦʨʦʪ ʢʘʪʫʰʢʠ
                                                                (5) 

 

ʠʣʠ ʩʦʢʨʘʱʝʥʥʦ: 

m0i=m1 D́=M0 ;                                                                                                                   (6) 

ɛ0i=ɛ1 D́=M0
ǋ;                                                                                                                      

(7) 

 

ʛʜʝ      D ï ʜʠʘʤʝʪʨ ʦʧʦʨʥʦʛʦ ʢʦʣʝʩʘ ʩʝʷʣʢʠ, D=1,2 ʜʦ 1,6 ʤ. 

m1 (ʠʣʠ ɛ1) ï ʢʦʣʠʯʝʩʪʚʦ ʩʝʤʷʥ ʚʳʩʝʠʚʘʝʤʳʭ ʥʘ ʦʜʠʥ ʤʝʪʨ ʙʦʨʦʟʜʢʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʘʚʫʶ ʯʘʩʪʴ ʨʘʚʝʥʩʪʚ (6) ʠ (7) ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ ʚ ʟʘʜʘʥʥʦʡ ʚʝʣʠʯʠʥʦʡ M0 ʠʣʠ 

M0
ǋ
. 

 

ʊʦʛʜʘ ʠʩʢʦʤʳʤʠ ʚʝʣʠʯʠʥʘʤʠ ʦʩʪʘʶʪʩʷ: m0 (ʠʣʠ ɛ0) ʠ i. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʪʠʭ ʚʝʣʠʯʠʥ ʟʘʜʘʜʠʤʩʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ, ʢʦʪʦʨʦʝ, ʩʚʷʟʘʥʥʦ ʩ ʢʦʥʩʪʨʫʢʮʠʝʡ ʚʳʩʝʚʘʶʱʝʛʦ ʘʧʧʘʨʘʪʘ. 

ʆʙʦʟʥʘʯʠʤ ʦʙʲʝʤʥʳʡ ʚʝʩ ʩʝʤʷʥ ɔ, ʪʦ ʝʩʪʴ ʚʝʩ 1ʜʤ
3
 ʚ ʢʠʣʦʛʨʘʤʤʘʭ ʠʣʠ ʚʝʩ 1ʩʤ

3
 ʚ ʛʨʘʤʤʘʭ, ʦʪ-

ʥʦʰʝʥʠʝ 
ὓ0

‎
= ὠ0 ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʦʙʲʝʤ, ʟʘʥʠʤʘʝʤʳʡ ʩʝʤʝʥʘʤʠ ʤʘʩʩʦʡ M0 ʛʨʘʤʤ. 

ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʠʤʝʝʤ: 

 

ά0Ὥ= ‎ὠ0                                                                                    (8) 

ʠʣʠ 

ά0 = ‎
ὠ0

Ὥ
= ‎ὺ0,                                                                         (9) 

 

ʛʜʝ 
ὠ0

Ὥ
= ὺ0 ʦʧʨʝʜʝʣʷʝʪ ʨʘʙʦʯʠʡ ʦʙʲʝʤ ʩʘʤʦʡ ʢʘʪʫʰʢʠ ʚ ʢʫʙʠʯʝʩʢʠʭ ʩʘʥʪʠʤʝʪʨʘʭ. 

 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʘʚʝʥʩʪʚʦ (6) ʧʨʠʥʠʤʘʝʪ ʚʠʜ: 

 

ὺ0Ὥ= ὠ0.                                                                                   (10) 

 

ʆʙʲʝʤ v0 ʷʚʣʷʝʪʩʷ ʦʙʲʝʤʦʤ ʧʨʠʭʦʜʷʱʠʤʩʷ ʥʘ ʩʝʤʝʥʘ, ʚʳʩʝʷʥʥʳʝ ʟʘ ʦʜʠʥ ʦʙʦʨʦʪ ʢʘʪʫʰʢʠ ʚʳʩʝ-

ʚʘʶʱʝʛʦ ʘʧʧʘʨʘʪʘ, ʵʪʦʪ ʦʙʲʝʤ ʦʧʨʝʜʝʣʝʥ ʥʘʤʠ ʧʦ ʦʙʲʝʤʥʦʤʫ ʚʝʩʫ ʩʝʤʷʥ ʚ ʦʙʱʝʡ ʠʭ ʤʘʩʩʝ. ʉʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʙʲʝʤ, ʟʘʥʠʤʘʝʤʳʡ (ɛ0) ʩʝʤʝʥʘʤʠ ʚ ʩʘʤʦʤ ʚʳʩʝʚʘʶʱʝʤ ʘʧʧʘʨʘʪʝ, ʤʦʞʝʪ ʥʝʩʢʦʣʴʢʦ ʦʪ-

ʣʠʯʘʪʴʩʷ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʦʨʤʳ ʨʘʙʦʯʠʭ ʵʣʝʤʝʥʪʦʚ ʚʳʩʝʚʘʶʱʝʛʦ ʘʧʧʘʨʘʪʘ, ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʝʤʷʥ ʚ 

ʩʝʤʝʥʥʦʡ ʢʦʨʦʙʢʝ, ʪʘʢ ʥʘʧʨʠʤʝʨ, ʧʨʠʥʫʜʠʪʝʣʴʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʩʝʤʷʥ ʚ ʚʳʩʝʚʘʶʱʝʤ ʘʧʧʘʨʘʪʝ ʧʨʠʚʦ-

ʜʠʪ ʢ ʥʝʢʦʪʦʨʦʤʫ ʫʧʣʦʪʥʝʥʠʶ ʠʭ ʚ ʩʝʤʝʥʥʦʡ ʢʦʨʦʙʢʝ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʝʥʷʝʪ ʠʭ ʦʙʲʝʤʥʳʡ ʚʝʩ [5; 6; 

7]. ʋʧʣʦʪʥʝʥʠʝ ʩʝʤʷʥ ʚ ʩʝʤʝʥʥʦʡ ʢʦʨʦʙʢʝ ʚʳʩʝʚʘʶʱʝʛʦ ʘʧʧʘʨʘʪʘ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʜʣʷ ʧʰʝʥʠʮʳ ʜʦ 

4%, ʜʣʷ ʧʨʦʩʘ ʜʦ 3,5%, ʜʣʷ ʦʚʩʘ ʜʦ 5%. 
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ʏʪʦʙʳ ʧʝʨʝʡʪʠ ʢ ʨʘʩʯʝʪʘʤ ʨʘʟʤʝʨʦʚ ʢʘʪʫʰʢʠ ʠ ʩʝʤʝʥʥʦʡ ʢʦʨʦʙʢʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚʳʙʨʘʩʳʚʘ-

ʥʠʝ ʩʝʤʷʥ ʚ ʢʦʣʠʯʝʩʪʚʝ M0 ʛʨʘʤʤ (ʠʣʠ M0
ǋ
 ʰʪʫʢ) ʥʘ ʜʣʠʥʝ ʙʦʨʦʟʜʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʦʜʥʦʤʫ ʧʦʣʥʦ-

ʤʫ ʦʙʦʨʦʪʫ ʭʦʜʦʚʦʛʦ ʢʦʣʝʩʘ ʩʝʷʣʢʠ, ʥʝʦʙʭʦʜʠʤʦ ʝʱʝ ʦʜʥʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʫʩʣʦʚʠʝ, ʦʧʨʝʜʝʣʷʶʱʝʝ 

ʚʝʣʠʯʠʥʫ i.  

ʕʪʦ ʫʩʣʦʚʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʦʡ ʣʠʥʝʡʥʦʡ ʩʢʦʨʦʩʪʴʶ wʢ ʢʘʪʫʰʢʠ, ʦʪʥʝʩʝʥʥʦʡ ʢ ʝʝ ʥʘ-

ʨʫʞʥʦʤʫ ʜʠʘʤʝʪʨʫ. ʇʨʘʢʪʠʢʘ ʠ ʦʧʳʪ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʥʝʢʦʪʦʨʳʝ ʧʨʝʜʝʣʳ ʜʣʷ ʵʪʠʭ ʩʢʦʨʦʩʪʝʡ, ʧʨʠ ʢʦʪʦ-

ʨʳʭ ʧʝʨʝʤʝʱʝʥʠʝ ʩʝʤʷʥ ʧʨʦʠʩʭʦʜʠʪ ʥʘʠʙʦʣʝʝ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ ʠ ʩʦʟʜʘʝʪʩʷ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʨʘʚʥʦ-

ʤʝʨʥʘʷ ʩʪʨʫʷ ʟʝʨʥʘ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʘʪʦʯʥʦʝ ʧʦʩʪʦʷʥʩʪʚʦ ʚʳʩʝʚʘ ʧʨʠ ʧʦʩʝʚʝ ʥʘ ʫʩʪʘʥʦʚʠʚ-

ʰʠʭʩʷ ʨʝʞʠʤʘʭ [9;10-15]. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ɺʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ wʢ ʠ ʧʝʨʝʜʘʪʦʯʥʳʤ ʯʠʩʣʦʤ ʤʦʞʝʪ ʙʳʪʴ ʚʳʨʘ-

ʞʝʥʘ ʚ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʝ: 

 

ὲʚ=
ύʢ60

“Ὠ
,                                                                              (11) 

ὲʢ=
ύʩ60

“Ὀ
,                                                                              (12) 

Ὥ=
ὲʚ

ὲʢ
=
Ὀύʢ

Ὠύὧ
,                                                                         (13) 

ʛʜʝ   wʩ ï ʧʦʩʪʫʧʘʪʝʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʩʝʷʣʢʠ. 

 

ʆʪʥʦʰʝʥʠʝ ʩʢʦʨʦʩʪʝʡ 
ύʢ

ύʩ
= ὃ ʫ ʟʝʨʥʦʚʳʭ ʩʝʷʣʦʢ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 0,017é0,05. 

ɺʳʚʦʜ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʶʤʠʨʫʷ ʠʟʣʦʞʝʥʥʦʝ, ʧʨʠ ʧʦʩʝʚʝ ʩʝʤʷʥ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʥʦʨʤʘʣʴ-

ʥʳʭ ʫʩʣʦʚʠʷʭ: 

Ὥ= (0.017ȣ0.05)
Ὀ

Ὠ
. 

ɽʩʣʠ ʠʤʝʪʴ ʚʚʠʜʫ ʢʘʪʫʰʝʯʥʳʡ ʘʧʧʘʨʘʪ ʩʜʚʠʛʘʝʤʦʛʦ ʪʠʧʘ, ʪʦ ʜʠʘʤʝʪʨ d ʩʜʚʠʛʘʝʤʦʡ ʢʘʪʫʰʢʠ ʚ 

ʩʝʷʣʢʘʭ ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʤʝʥʷʝʪʩʷ, ʦʩʪʘʚʘʷʩʴ ʨʘʚʥʳʤ 50ʤʤ ʠʣʠ ʙʣʠʟʢʠʤ ʢ ʵʪʦʤʫ ʨʘʟʤʝʨʫ. 

ɼʣʷ ʵʪʦʛʦ ʩʣʫʯʘʷ ʦʪʥʦʰʝʥʠʝ: 

 
Ὀ

Ὠ

120

5
ȣ

160

5
 , 

ʠʣʠ 
Ὀ

Ὠ
= 24ȣ32, 

 

ʘ ʧʝʨʝʜʘʪʦʯʥʦʝ ʯʠʩʣʦ i=0,4é1,6. 

ʆʪʥʦʰʝʥʠʝ ʜʣʠʥʳ L ʨʘʙʦʯʝʡ ʯʘʩʪʠ ʢʘʪʫʰʢʠ (ʧʨʠ ʧʦʣʥʦʤ ʦʪʢʨʳʪʠʠ) ʢ ʜʠʘʤʝʪʨʫ d ʢʦʣʝʙʣʝʪʩʷ ʫ 

ʨʘʟʥʳʭ ʩʝʷʣʦʢ ʚ ʧʨʝʜʝʣʘʭ: 

 
ὒ

Ὠ
= 0,5ȣ0,7. 
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ʟʘʚʦʜʦʤ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ. ɺʥʝʰʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʚʣʠʷʶʱʠʤʠ ʥʘ ʧʦʚʳʰʝʥʠʝ ʪʷʛʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʤʘʰʠʥʳ ʷʚʣʷʶʪʩʷ: ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚ ʢʦʪʦʨʳʭ ʵʢʩʧʣʫʘʪʠʨʫʝʪʩʷ ʤʘʰʠʥʘ, ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ, ʢʘʯʝ-

ʩʪʚʦ ʨʝʤʦʥʪʘ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. ɺʥʫʪʨʝʥʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʚʳʟʳʚʘʶʱʠʤʠ ʠʟʤʝʥʝʥʠʝ ʠʟʥʘ-

ʯʘʣʴʥʦ ʟʘʣʦʞʝʥʥʳʭ ʟʘʚʦʜʦʤ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʷʚʣʷʶʪʩʷ ʥʝʩʦʚʝʨʰʝʥʩʪʚʦ ʢʦʥʩʪʨʫʢʮʠʠ 

(ʩʚʦʡʩʪʚʘ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʝʪʘʣʝʡ) ʠ ʪʝʭʥʦʣʦʛʠʷ ʠʭ ʠʟʛʦʪʦʚʣʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʯʚʘ, ʜʠʩʢ, ʩʦʰʥʠʢ, ʪʷʛʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʫʛʦʣ ʘʪʘʢʠ, ʙʦʨʦʟʜʘ, ʛʣʫʙʠʥʘ 

ʭʦʜʘ, ʪʨʝʥʠʝ, ʩʤʷʪʠʝ. 
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Annotation 

This paper presents the results of a study of the traction resistance of grain seeders with disc coulters 

with a zero angle of attack and hydrophobic furrow-forming pads. 

The change in the geometric dimensions of the working bodies, due to contact with the abrasive me-

dium, is the main reason for the multiple increase in the value of traction resistance, laid down by the manu-

facturer. External factors affecting the increase in traction resistance of the machine are: climatic conditions in 
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which the machine is operated, soil properties, quality of repairs and maintenance. The internal factors that 

cause a change in the characteristics originally set by the manufacturer are the imperfection of the design (the 

properties of the structural materials of the parts) and the technology of their manufacture. 

Keywords: the soil, disk, coulter, traction resistance, attack angle, furrow, stroke depth, friction, col-

lapse. 

 

 

ʚʝʜʝʥʠʝ. ʅʝʩʤʦʪʨʷ ʥʘ ʰʠʨʦʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ ʠ ʨʘʟʥʳʝ ʫʩʣʦ-

ʚʠʷ ʨʘʙʦʪʳ, ʧʦʢʘʟʘʪʝʣʠ ʪʷʛʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʬʦʨʤʠʨʫʶʪʩʷ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʟʘʢʦʥʘʤ. 

ʆʙʦʩʥʦʚʘʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʚʳʷʚʣʝʥʠʝ ʜʦʣʠ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ 

ʜʣʷ ʦʮʝʥʢʠ, ʨʘʩʯʝʪʘ, ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʪʷʛʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. ɺʩʝ ʩʪʘʜʠʠ, ʥʘʯʠʥʘʷ ʩ ʤʦʤʝʥʪʘ ʧʨʦ-

ʝʢʪʠʨʦʚʘʥʠʷ ʠ ʠʟʛʦʪʦʚʣʝʥʠʷ, ʢʦʛʜʘ ʧʨʦʠʩʭʦʜʠʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʦʙʦʩʥʦʚʳʚʘʥʠʝ ʠʜʝʠ ʩʦʟʜʘʥʠʷ ʤʦʜʝʨ-

ʥʠʟʠʨʦʚʘʥʥʦʛʦ ʫʟʣʘ ʠʣʠ ʜʝʪʘʣʠ ʠ, ʟʘʢʘʥʯʠʚʘʷ ʧʨʠʥʷʪʠʝʤ ʨʝʰʝʥʠʷ ʦ ʩʧʠʩʘʥʠʠ ʜʘʥʥʦʡ ʤʘʰʠʥʳ, ʥʝʨʘʟ-

ʨʳʚʥʦ ʩʚʷʟʘʥʥʳ ʩ ʚʝʣʠʯʠʥʦʡ ʪʷʛʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʘʛʨʝʛʘʪʘ.  

ʅʘ ʩʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʨʘʩʯʝʪʘ ʧʨʠʥʠʤʘʶʪʩʷ ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʧʦ ʤʠʥʠʤʠʟʘʮʠʠ ʪʷʛʦ-

ʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʘʛʨʝʛʘʪʘ, ʢʦʪʦʨʘʷ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʩʪʨʫʢʮʠʠ, ʧʨʠʤʝʥʷʝʤʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʠ ʜʨʫʛʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. ʇʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʪʷʛʦʚʦʝ ʩʦ-

ʧʨʦʪʠʚʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʟʘʚʠʩʠʪ ʦʪ ʢʘʯʝʩʪʚʘ ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʜʝʪʘʣʝʡ, ʦʪ ʢʘʯʝʩʪʚʘ ʩʙʦʨʢʠ ʫʟʣʘ ʠ ʜʨʫʛʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʈʘʩʢʨʳʪʴ ʫʩʣʦʚʠʷ ʨʘʙʦʪʳ ʟʘʜʝʣʳʚʘʶʱʠʭ ʦʨʛʘʥʦʚ ʧʦʩʝʚʥʳʭ ʤʘʰʠʥ. ʇʨʦ-

ʚʝʩʪʠ ʘʥʘʣʠʟ ʪʷʛʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʠʩʢʦʚʳʭ ʩʦʰʥʠʢʦʚ ʟʝʨʥʦʚʳʭ ʩʝʷʣʦʢ ʠ ʥʘʤʝʪʠʪʴ ʧʫʪʠ ʩʥʠʞʝʥʠʷ 

ʪʷʛʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʦʩʝʚʥʦʛʦ ʘʛʨʝʛʘʪʘ, ʧʨʝʜʣʦʞʠʪʴ ʥʦʚʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ ʜʣʷ ʜʦʩʪʠ-

ʞʝʥʠʷ ʵʪʦʡ ʮʝʣʠ.  

ʄʘʪʝʨʠʘʣʳ, ʤʝʪʦʜʳ ʠ ʦʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʧʦʩʝʚʥʦʛʦ ʘʛʨʝʛʘʪʘ ʦʙʱʝʝ ʪʷ-

ʛʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʦʩʝʚʥʦʡ ʤʘʰʠʥʳ ʬʦʨʤʠʨʫʝʪʩʷ ʠʟ ʩʣʝʜʫʶʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ: 

- ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʝʨʝʢʘʪʳʚʘʥʠʶ Rʢʘʪ ʦʧʦʨʥʳʭ ʢʦʣʝʩ, ʧʦ ʨʳʭʣʦʡ ʥʝʫʧʨʫʛʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʢʘʢʦ-

ʚʳʤ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʩʣʫʯʘʝ ʷʚʣʷʝʪʩʷ ʧʦʜʛʦʪʦʚʣʝʥʥʦʝ ʢ ʧʦʩʝʚʫ ʧʦʣʝ; 

- ʩʦʧʨʦʪʠʚʣʝʥʠʝ Rʩʦ,h ʩʦʟʜʘʚʘʝʤʦʝ ʟʘʛʣʫʙʣʝʥʥʳʤʠ ʚ ʧʦʯʚʫ ʙʦʨʦʟʜʦʦʙʨʘʟʫʶʱʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ; 

- ʩʦʧʨʦʪʠʚʣʝʥʠʝ Rʪʨ, ʥʘ ʪʨʝʥʠʝ ʢʘʯʝʥʠʷ ʚ ʧʦʜʰʠʧʥʠʢʘʭ ʩʪʫʧʠʮ ʢʦʣʝʩ ʠ ʜʨʫʛʠʭ ʤʝʭʘʥʠʟʤʘʭ, ʫʯʘ-

ʩʪʚʫʶʱʠʭ ʚ ʧʝʨʝʜʘʯʝ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʚʘʣʘʤ ʩʝʤʷ ʠ ʪʫʢʦ ʚʳʩʝʚʘʶʱʠʭ ʘʧʧʘʨʘʪʦʚ; 

- ʩʦʧʨʦʪʠʚʣʝʥʠʝ Rʫʜ ʥʘ ʧʨʝʦʜʦʣʝʥʠʝ ʧʨʦʯʠʭ ʥʝʧʨʝʜʚʠʜʝʥʥʳʭ ʧʨʝʧʷʪʩʪʚʠʡ, ʧʨʠ ʧʝʨʝʤʝʱʝʥʠʠ ʧʦ-

ʩʝʚʥʦʡ ʤʘʰʠʥʳ ʧʦ ʥʝʨʦʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʷ; 

- ʨʘʙʦʯʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ Rʘʧʧ ʢʘʪʫʰʝʢ ʠ ʜʨʫʛʠʭ ʫʩʪʨʦʡʩʪʚ ʩʝʤʷ ʠ ʪʫʢʦ ʚʳʩʝʚʘʶʱʠʭ ʘʧʧʘʨʘʪʦʚ. 

ʀʟ ʚʩʝʭ ʚʳʰʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʧʦʩʝʚʥʦʡ ʤʘʰʠ-

ʥʳ ʙʦʣʝʝ ʟʥʘʯʠʤʳʤʠ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʝʨʝʢʘʪʳʚʘʥʠʶ ʦʧʦʨʥʳʭ ʢʦʣʝʩ ʧʦ ʨʳʭʣʦʡ ʥʝʫʧʨʫ-

ʛʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʦʟʜʘʚʘʝʤʦʝ ʟʘʛʣʫʙʣʝʥʥʳʤʠ ʚ ʧʦʯʚʫ ʙʦʨʦʟʜʦʦʙʨʘʟʫʶʱʠʤʠ ʫʩʪʨʦʡ-

ʩʪʚʘʤʠ. ʇʦ ʜʘʥʥʳʤ ʧʦʣʝʚʳʭ ʠʩʧʳʪʘʥʠʡ ʥʘ ʠʭ ʜʦʣʶ ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 92 ï 98 ʧʨʦʮʝʥʪʘ ʦʪ ʦʙʱʝʛʦ ʟʥʘ-

ʯʝʥʠʷ ʪʷʛʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʦʩʝʚʥʦʡ ʤʘʰʠʥʳ.  

ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʥʘ ʧʨʝʦʜʦʣʝʥʠʝ ʧʨʦʯʠʭ ʥʝʧʨʝʜʚʠʜʝʥʥʳʭ ʧʨʝʧʷʪʩʪʚʠʡ, ʧʨʠ ʧʝʨʝʤʝʱʝʥʠʠ ʧʦʩʝʚ-

ʥʦʡ ʤʘʰʠʥʳ ʧʦ ʥʝʨʦʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʷ ʠ ʨʘʙʦʯʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʢʘʪʫʰʝʢ ʠ ʜʨʫʛʠʭ ʫʩʪʨʦʡʩʪʚ ʩʝ-

ʤʷ ʠ ʪʫʢʦ-ʚʳʩʝʚʘʶʱʠʭ ʘʧʧʘʨʘʪʦʚ ʚ ʦʙʱʝʡ ʢʘʨʪʠʥʝ ʪʷʛʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠʤʝʶʪ ʠʤʝʶʪ ʜʦʣʶ ʚ ʧʨʝ-

ʜʝʣʘʭ ʦʜʥʦʛʦ ʧʨʦʮʝʥʪʘ [1]. 

ʂʘʩʘʝʤʦ ʪʨʝʥʠʷ ʢʘʯʝʥʠʷ Rʪʨ ʚ ʧʦʜʰʠʧʥʠʢʘʭ ʩʪʫʧʠʮ ʢʦʣʝʩ ʠ ʜʨʫʛʠʭ ʤʝʭʘʥʠʟʤʘʭ, ʪʦ ʝʸ ʤʦʞʝʪ ʚʳ-

ʨʘʟʠʪʴ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʚʝʨʰʝʥʩʪʚʘ ʢʦʥʩʪʨʫʢʮʠʠ ʩʝʷʣʢʠ ʠ ʝʸ ʩʠʩʪʝʤʳ ʩʤʘʟʢʠ ʚ ʧʨʝʜʝʣʘʭ ʜʚʫʭ ʪʨʝʭ 

ʧʨʦʮʝʥʪʦʚ ʦʪ ʦʙʱʝʛʦ ʪʷʛʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʦʩʝʚʥʦʡ ʤʘʰʠʥʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʤʝʝʪ ʩʤʳʩʣ ʙʦʣʝʝ 

ʦʩʥʦʚʘʪʝʣʴʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʪʷʛʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʢʘʯʝʥʠʷ ʦʧʦʨʥʳʭ ʢʦʣʝʩ ʠ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʢʘʯʝʥʠʶ 

ʙʦʨʦʟʜʦʦʙʨʘʟʫʶʱʠʭ ʜʠʩʢʦʚ ʚ ʨʘʙʦʯʝʤ ʧʦʣʦʞʝʥʠʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʢʘʯʝʥʠʶ ʢʦʣʝʩʘ ʧʦ ʤʷʛʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʫʩʣʦʚʣʝ-

ʥʦ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʨʘʙʦʪʦʡ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʩʤʷʪʠʝ ʧʦʯʚʳ ʧʦʜ ʢʦʣʝʩʦʤ. 

ʈʘʙʦʪʘ ʩʤʷʪʠʷ ʧʦʯʚʳ ʧʦʜ ʢʦʣʝʩʦʤ ʟʘʚʠʩʠʪ ʦʪ ʧʘʨʘʤʝʪʨʦʚ ʢʦʣʝʩʘ ʝʛʦ ʜʠʘʤʝʪʨʘ D ʠ ʰʠʨʠʥʳ b ʝʛʦ 

ʧʨʦʪʝʢʪʦʨʘ, ʘ ʪʘʢʞʝ, ʦʪ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʠ ʧʦʯʚʳ ʩʤʷʪʠʶ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʠʟʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʝʣʠʯʠʥʳ ʧʦʛʨʫʞʝʥʠʷ ʧʣʦʱʘʜʠ ʩʤʷʪʠʷ [2]. 

ʄʘʪʝʤʘʪʠʯʝʩʢʠ ʵʪʫ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 

ή= ή0ЍὬ  ,                                                                                 (1) 

 

ʛʜʝ     q ï ʥʘʧʨʷʞʝʥʠʝ ʩʤʷʪʠʷ ʢʛ/ʩʤ
2
, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʛʣʫʙʠʥʝ ʧʦʛʨʫʞʝʥʠʷ ʧʣʦʱʘʜʢʠ ʩʤʷʪʠʷ F=1ʩʤ

2
; 

q0 ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ; 

h ï ʛʣʫʙʠʥʘ ʢʦʣʝʡ. 

 

ɺ 
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ʂʦʵʬʬʠʮʠʝʥʪ q0 , ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʟʘʚʠʩʠʪ ʦʪ ʨʘʟʤʝʨʘ ʧʣʦʱʘʜʢʠ ʠ ʤʦʞʝʪ ʙʳʪ ʚʳʨʘʞʝʥ ʩ ʩʣʝ-

ʜʫʶʱʝʤ ʚʠʜʝ: 

 

ή0 = ὥǋὟ+ ὥǌὊ,                                                                    (2) 

ʛʜʝ 

aǌ ʠ aǋ - ʩʫʪʴ ʢʦʥʩʪʘʥʪʳ ʭʘʨʘʢʪʝʨʥʳʡ ʜʣʷ ʜʘʥʥʦʛʦ ʚʠʜʘ ʧʦʯʚʳ; 

U ï ʧʝʨʠʤʝʪʨ; 

F ï ʧʣʦʱʘʜʴ ʢʦʥʪʘʢʪʘ. 

 

ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʧʣʦʱʘʜʠ 1ʩʤ
2
 ʧʦʜ ʧʨʦʪʝʢʪʦʨʦʤ ʢʦʣʝʩʘ ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʧʝʨʠʤʝʪʨ ʨʘʚʝʥ: 

 

U=2ŭS  

ʠ  

F=bŭS=1ʩʤ
2
, 

 

ʛʜʝ     ŭS ï ʜʣʠʥʘ ʧʣʦʱʘʜʢʠ, ʢʦʪʦʨʘʷ ʧʨʠ ʰʠʨʠʥʝ b ʨʘʚʥʘ 1ʩʤ
2
. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

 

ή0 = 2ὥǋ+ ὥǌὦ‏Ὓ.                                                            (3) 

 

ʆʙʦʟʥʘʯʠʚ 2ʘǋ+ʘǌb=q0, ʧʦʣʫʯʠʤ: 

ή0 = ή0
ǋ‏Ὓ ,                                                                            (4) 

 

ʛʜʝ      ή0
ǋ ï ʫʜʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʤʷʪʠʶ ʧʦʯʚʳ. 

 

ʉʦʦʪʥʦʰʝʥʠʝ 
ὥǌ

2ὥǋ
ḙ0,27, ʠʩʭʦʜʷ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʳʪʦʚ, ʠ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʜʣʷ ʥʝʫʧʨʫʛʦʡ ʧʦʯʚʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ [3]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ 

 

ή0
ǋ= 2ὥǋ1 + 0,27ὦ, 

 

ʠʣʠ, ʚʳʨʘʟʠʚ 2ʘǋ=ʘ, 

ή0
ǋ= ὥ1 + 0,27ὦ                                                                       (5) 

 

ʉʚʷʟʴ ʤʝʞʜʫ ʪʷʛʦʚʳʤ ʫʩʠʣʠʝʤ P, ʥʘʛʨʫʟʢʦʡ ʥʘ ʢʦʣʝʩʦ G, ʨʘʟʤʝʨʘʤʠ ʢʦʣʝʩʘ D ʠ b ʙʫʜʝʪ:  

 

ὖ=
0,958

ή0
ǋ

Ͻ
Ὃ

3
2

Ὀ
3
4

                                                                                 (6) 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʦʰʥʠʢʦʚ, ʪʦ ʥʘ ʛʣʫʙʠʥʝ ʭʦʜʘ 30ï60ʤʤ ʦʧʦʨʥʘʷ ʨʝʘʢʮʠʷ ʩʦʰʥʠʢʘ 

ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʛʣʫʙʠʥʝ ʝʛʦ ʧʦʛʨʫʞʝʥʠʷ, ʪʦ ʝʩʪʴ: 

 

Ὑ̒ ̏ =̙ ὑὬὧ, 
ʛʜʝ     K ï ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʚʠʩʷʱʠʡ ʦʪ ʪʠʧʘ ʧʦʯʚʳ ʠ ʝʝ ʩʦʩʪʦʷʥʠʷ  

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʪʷʛʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʠʩʢʦʚʦʛʦ ʩʦʰʥʠʢʘ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʩʦʦʪʥʦʰʝʥʠʝʤ [4]: 

 

ὖ̙̒̏
ᴂ = ὑὪὬὧ, 

 

ɿʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ K ʠ f, ʧʦʣʫʯʝʥʥʳʝ ʦʧʳʪʥʳʤ ʧʫʪʝʤ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʧʦʯʚ ʤʦʞʥʦ 

ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ. 

  

ɿʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ K ʠ f ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʧʦʯʚ 

ʊʠʧ ʧʦʯʚʳ K f Kf 

ʃʝʛʢʠʡ ʩʫʛʣʠʥʦʢ ʚ ʨʳʭʣʦʤ ʩʦʩʪʦʷʥʠʠ 0,65 0,43 0,28 

ʊʷʞʝʣʳʡ ʩʫʛʣʠʥʦʢ ʚ ʨʳʭʣʦʤ ʩʦʩʪʦʷʥʠʠ 0,85 0,33 0,28 

ʊʷʞʝʣʳʡ ʩʫʛʣʠʥʦʢ ʚ ʩʣʝʞʘʚʰʝʤʩʷ ʩʦʩʪʦʷʥʠʠ 1,15 0,17 0,20 
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ʊʷʛʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʝʷʣʢʠ ʚ ʪʨʘʥʩʧʦʨʪʥʦʤ ʧʦʣʦʞʝʥʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʚʳʨʘʞʝʥʠʶ: 

 

ὖ̖ =̋ 2
0,958(

1

2
Ὃ)

3
2

ή0
ᴂὈ

3
4

=
0,677Ὃ

3
2

ή0
ᴂὈ

3
4

.                                                              (7) 

 

ʊʷʛʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʝʷʣʢʠ ʚ ʨʘʙʦʯʝʤ ʧʦʣʦʞʝʥʠʠ, ʩʦʩʪʦʠʪ ʠʟ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʝʨʝʢʘʪʳʚʘʥʠʶ 

ʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʦʰʥʠʢʦʚ, ʢʘʢ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚʳʰʝ [5]. 

ɼʘʚʣʝʥʠʝ ʥʘ ʦʧʦʨʥʳʝ ʢʦʣʝʩʘ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ, ʪʘʢ ʢʘʢ ʩʦʰʥʠʢʠ ʦʧʠʨʘʪʴʩʷ ʥʘ ʧʦʯʚʫ: 

 

Ὃᴂ= Ὃ ὲὋ̒ ̏.̙ 
 

ʋ ʩʝʷʣʢʠ ʩ ʜʠʩʢʦʚʳʤʠ ʩʦʰʥʠʢʘʤʠ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʩʝʷʣʦʢ ʩ ʜʨʫʛʠʤʠ ʪʠʧʘʤʠ ʩʦʰʥʠʢʦʚ ʨʘʟʛʨʫʟʢʘ 

ʭʦʜʦʚʳʭ ʢʦʣʝʩ ʙʫʜʝʪ ʙʦʣʴʰʝ, ʪʘʢ ʢʘʢ ʜʠʩʢʦʚʳʝ ʩʦʰʥʠʢʠ ʚ ʨʘʙʦʯʝʤ ʧʦʣʦʞʝʥʠʠ, ʢʨʦʤʝ ʪʦʛʦ, ʯʪʦ ʦʧʠ-

ʨʘʶʪʩʷ ʦ ʧʦʯʚʫ, ʥʘʭʦʜʠʪʩʷ ʝʱʝ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʥʘʞʠʤʥʳʭ ʧʨʫʞʠʥ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʯʘʩʪʴ ʤʘʩʩʳ ʧʦʩʝʚ-

ʥʦʡ ʤʘʰʠʥʳ ʫʨʘʚʥʦʚʝʰʠʚʘʝʪʩʷ ʦʧʦʨʥʦʡ ʨʝʘʢʮʠʝʡ ʩʦʰʥʠʢʦʚ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʭʦʜʦʚʳʝ ʢʦʣʝʩʘ ʨʘʟ-

ʛʨʫʞʘʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʙʦʣʴʰʝ, ʯʝʤ ʦʪ ʚʝʩʘ ʩʦʰʥʠʢʦʚ [6]. 

ɽʩʣʠ ʧʨʠ ʥʘʣʠʯʠʠ m ʧʝʨʝʜʥʠʭ ʠ n ʟʘʜʥʠʭ ʩʦʰʥʠʢʦʚ ʦʧʦʨʥʳʝ ʨʝʘʢʮʠʠ ʥʘ ʩʦʰʥʠʢʠ ʦʙʦʟʥʘʯʠʤ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ άὙὲὧ
ᴂ  ʠ ὲὙ̈ ̒

ᴂ, ʪʦ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʝʨʝʢʘʪʳʚʘʥʠʶ ʢʦʣʝʩ ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ ʚ ʩʣʝʜʫʶʱʝʤ 

ʚʠʜʝ: 

 

ὖ̖ =̋
0,677(Ὃ άὙὲὧ

ᴂ ὲὙ̈ ̒
ᴂ)

3
2

ή0
ᴂὈ

3
4

.                                                          (8) 

 

ʇʨʠ ʩʝʚʝ ʥʘ ʩʣʝʞʘʚʰʝʡʩʷ ʧʦʯʚʝ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʪʨʝʙʫʝʤʦʡ ʛʣʫʙʠʥʳ ʭʦʜʘ ʩʦʰʥʠʢʦʚ ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʚʳʰʘʪʴ ʜʘʚʣʝʥʠʝ ʥʘ ʩʦʰʥʠʢʠ ʧʫʪʝʤ ʩʞʘʪʠʷ ʥʘʞʠʤʥʳʭ ʧʨʫʞʠʥ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚʦʟʨʘʩʪʘʶʪ ʦʧʦʨ-

ʥʳʝ ʨʝʘʢʮʠʠ Ὑὲὧ
ᴂ  ʠ Ὑ̈ ̒

ᴂ, ʩʦʰʥʠʢʦʚ, ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʘʢ ʚʠʜʥʦ ʠʟ ʧʦʩʣʝʜʥʝʡ ʬʦʨʤʫʣʳ, ʩʥʠʞʘʝʪʩʷ ʩʦ-

ʧʨʦʪʠʚʣʝʥʠʝ Pʭʢ ʢʘʯʝʥʠʶ ʦʧʦʨʥʳʭ ʢʦʣʝʩ [7; 8-15]. 

ʊʘʢ ʢʘʢ ʦʩʥʦʚʥʫʶ ʜʦʣʶ ʪʷʛʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʦʩʝʚʥʦʡ ʤʘʰʠʥʳ ʩʦʩʪʘʚʣʷʶʪ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

Pʭʢ ʢʘʯʝʥʠʶ ʦʧʦʨʥʳʭ ʢʦʣʝʩ ʧʦʜ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʥʘʛʨʫʟʢʦʡ ʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʢʘʯʝʥʠʶ ʜʠʩʢʦʚ ʩʦʰʥʠ-

ʢʦʚ (m+n)Pʩʦ hʨʘʙʦʯʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʝʷʣʢʠ ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ ʚ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ: 

 

ὖ= ὖ̖ +̋ (ά+ ὲ)ὖ̙̒̏
ᴂ .                                                             (9) 

 

ʆʜʥʘʢʦ ʟʜʝʩʴ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ ʨʘʙʦʪʘ ʥʘ ʧʨʠʚʦʜ ʤʝʭʘʥʠʟʤʘ ʚʳʩʝʚʘʶʱʠʭ ʘʧʧʘʨʘʪʦʚ, ʢʦʪʦʨʦʝ, ʧʨʠ 

ʜʦʣʞʥʦʤ ʪʝʭʥʠʯʝʩʢʦʤ ʦʙʩʣʫʞʠʚʘʥʠʠ ʧʦʩʝʚʥʦʛʦ ʘʛʨʝʛʘʪʘ ʷʚʣʷʝʪʩʷ ʚʝʣʠʯʠʥʦʡ ʥʝʩʫʱʝʩʪʚʝʥʥʦʡ ʢʦʪʦʨʦʡ 

ʤʦʞʥʦ ʧʨʝʥʝʙʨʝʯʴ. 

ɺʳʚʦʜ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʠʩʢʦʚʦʛʦ ʩʦʰʥʠʢʘ ʩ ʥʫʣʝʚʳʤ ʫʛʣʦʤ ʘʪʘʢʠ ʧʦʢʘʟʳʚʘʶʪ ʭʦ-

ʨʦʰʫʶ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠ ʥʝʚʳʩʦʢʦʤ ʪʷʛʦʚʦʤ ʩʦʧʨʦʪʠʚʣʝʥʠʠ. ɺʝʣʠʯʠʥʘ ʪʷʛʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʧʨʠ ʛʣʫʙʠʥʝ ʭʦʜʘ 30 ʤʤ ʢʦʣʝʙʘʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 7 ï 8,5 ʢʛ ʠ 14 ï 6,8 ʢʛ ʧʨʠ ʛʣʫʙʠʥʝ ʭʦʜʘ ʩʦʰʥʠʢʘ 60ʤʤ. 

ʏʪʦ ʥʘ 20ï25% ʥʠʞʝ, ʯʝʤ ʫ ʩʝʨʠʡʥʳʭ ʜʚʫʭʜʠʩʢʦʚʳʭ ʩʦʰʥʠʢʦʚ. ɼʠʥʘʤʦʤʝʪʨʠʨʦʚʘʥʠʝ ʩʦʰʥʠʢʦʚ ʧʨʦ-

ʚʦʜʠʣʦʩʴ ʚ ʧʦʯʚʝʥʥʦʤ ʢʘʥʘʣʝ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʧʦ ʛʦʨʠʟʦʥʪʘʤ 0é5ʩʤ ʠ 5ï

10ʩʤ ʩʦʩʪʘʚʣʷʣʘ 23,5 ʠ 27% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʊʚʝʨʜʦʩʪʴ ʧʦʯʚʳ ʚ ʪʝʭ ʞʝ ʛʦʨʠʟʦʥʪʘʭ ï 1,8Ā10
5
 ʠ 

2,5Ā10
5
ʅ/ʤ

2
. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʪʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩ ʧʦʚʳʰʝʥʠʝʤ ʩʢʦʨʦ-

ʩʪʠ ʜʚʠʞʝʥʠʷ ʩʝʷʣʢʠ ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʩʦʰʥʠʢʘʤʠ ʩ 1,0 ʜʦ 4,0 ʤ/ʩ ʪʷʛʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʦʚʳ-

ʰʘʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 12ï18% ʪʦʛʜʘ ʢʘʢ ʫ ʩʝʷʣʢʠ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤʠ ʩʦʰʥʠʢʘʤʠ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʥʘʭʦʜʠʪʩʷ 

ʚ ʧʨʝʜʝʣʘʭ 28ï35%. 

 

ʃʠʪʝʨʘʪʫʨʘ: 
1. ɼʝʤʯʫʢ, ɽ.ɺ. ʉʦʰʥʠʢ ʜʣʷ ʨʘʟʙʨʦʩʥʦʛʦ ʧʦʩʝʚʘ ʩʝʤʷʥ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ [ʊʝʢʩʪ] / ɽ.ɺ. ɼʝʤʯʫʢ, 

ʀ.ɼ. ʂʦʙʷʢʦʚ, ɸ.ɺ. ɽʚʯʝʥʢʦ, ʉ.ʇ. ɻʫʨʴʝʚ // ʊʝʦʨʝʪʠʯ. ʠ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯ. ʞʫʨʥʘʣ çʄʝʭʘʥʠʟʘʮʠʷ ʠ ʵʣʝʢ-

ʪʨʠʬʠʢʘʮʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘè. ï 2015. - ˉ11. ï ʉ.14-16.  

2. ʊʫʭʪʘʢʫʟʠʝʚ, ɸ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʨʘʚʥʦʤʝʨʥʦʩʪʠ ʛʣʫʙʠʥʳ ʭʦʜʘ ʙʦʨʦʟʜʦʨʝʟʘ ʩʝʷʣʢʠ [ʊʝʢʩʪ] / 

ɸ. ʊʫʭʪʘʢʫʟʠʝʚ, ɸ.ɸ. ʀʙʨʘʛʠʤʦʚ, ɸ. ɸʪʘʤʢʫʣʦʚ // ʅʘʫʯʥ. ʪʝʦʨʝʪʠʯ. ʞʫʨʥʘʣ çʊʝʭʥʠʢʘ ʚ ʩʝʣʴʩʢʦʤ ʭʦ-

ʟʷʡʩʪʚʝè. ï 2014. - ˉ5. ï ʉ. 2-4.   

3. ʍʘʭʦʚ, ʄ. ɸ., ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʨʘʙʦʪʳ ʨʝʙʨʠʩʪʳʭ ʢʘʪʢʦʚ ʧʦʩʝʚʥʦʡ ʤʘʰʠʥʳ [ʊʝʢʩʪ] / 

ʄ.ɸ. ʍʘʭʦʚ, ʄ.ʍ. ʂʘʩʢʫʣʦʚ // ʀʟʚʝʩʪʠʷ ʂɹʅʎ ʈɸʅ, ˉ1 (9). ïʅʘʣʴʯʠʢ, 2003 ʛ. ï ʩ. 31- 34. 

4. ɻʦʨʷʯʢʠʥ, ɺ.ʇ. ʊʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʩʝʷʣʦʢ-ʢʫʣʴʪʠʚʘʪʦʨʦʚ [ʊʝʢʩʪ] / ɺ.ʇ. ɻʦʨʷʯʢʠʥ, 

ɸ.ʍ. ɻʨʘʥʚʫʘʥʝ // ïʄ.: ʂʦʣʦʩ, 1986. ï 358ʩ. 



84 

 

5. ʇʘʪʝʥʪ RU ˉ2511237 ʉ1 ɸ01ʉ7/20 ɹʶʣ. ˉ10 ʦʪ 10. 04. 2014ʛ. 

6. ɻʦʨʙʘʯʝʚ, ʉ.ʇ. ʊʷʛʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʜʠʩʢʦʚʦʛʦ ʩʦʰʥʠʢʘ ʟʝʨʥʦʚʦʡ ʩʝʷʣ-

ʢʠ [ʊʝʢʩʪ] / ʉ.ʇ. ɻʦʨʙʘʯʝʚ, ɽ.ɺ. ʂʫʣʘʝʚ, ʅ.ɽ. ʈʫʜʝʥʢʦ // ʊʝʦʨʝʪʠʯ. ʠ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯ. ʞʫʨʥʘʣ, ʄʝʭʘʥʠ-

ʟʘʮʠʷ ʠ ʵʣʝʢʪʠʨʬʠʢʘʮʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ï 2014. - ˉ 2. ï ʉ. 4-5. 

7. ɻʘʙʘʝʚ ɸ.ʍ. ʅʘʤ ɸ.ʂ. ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʨʘʙʦʪʳ ʙʦʨʦʟʜʦʦʙʨʘʟʫʶʱʝʛʦ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ 

ʧʦʩʝʚʥʦʡ ʤʘʰʠʥʳ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʝʛʦ ʦʧʪʠʤʘʣʴʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʤʝʪʦʜʦʤ ʤʥʦʛʦʬʘʢ-

ʪʦʨʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ // ʀʟʚʝʩʪʠʷ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 

2016. ˉ 43. ʉ. 317-321. 

8. ʂʘʩʢʫʣʦʚ, ʄ.ʍ. ɸʛʨʦʪʝʭʥʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʨʘʙʦʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʩʝʷʣʢʠ ʩ ʬʪʦʨʦʧʣʘʩʪʦ-

ʚʳʤʠ ʙʦʨʦʟʜʦʦʙʨʘʟʫʶʱʠʤʠ ʥʘʢʣʘʜʢʘʤʠ [ʊʝʢʩʪ] / ʄ.ʍ. ʂʘʩʢʫʣʦʚ, ɸ.ʍ. ɻʘʙʘʝʚ. // ʀʟʚʝʩʪʠʷ ʂɹɻɸʋ. 

2015. ˉ1 ï ʉ. 54-57. 

9. ʃʶʙʫʰʢʦ, ʅ.ʀ. ɿʝʨʥʦʚʳʝ ʩʝʷʣʢʠ ʥʘ ʨʫʙʝʞʝ XXI ʚʝʢʘ /ʅ.ʀ. ʃʶʙʫʰʢʦ, ɺ.ʂ. ʕʚʦʣʠʥʩʢʠʡ // 

ʊʨʘʢʪʦʨʳ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʤʘʰʠʥʳ. ï 2001. - ˉ2. ï ʉ. 4-7. 

10. ʄʝʨʝʮʢʠʡ, ʉ.ɺ. ʉʧʦʩʦʙ ʧʦʩʝʚʘ ʟʝʨʥʦʚʳʭ ʥʘ ʩʢʣʦʥʘʭ /ʉ.ɺ. ʄʝʨʝʮʢʠʡ, ʅ.ʌ. ʉʢʫʨʷʪʠʥ // ʥʘʫʯʥ. 

ʊʝʦʨʝʪʠʯ. ɾʫʨʥʘʣ çʊʝʭʥʠʢʘ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝè. ï 2010. - ˉ2 ï ʉ. 49-50. 

11. ɸʧʘʞʝʚ ɸ. ʂ., ʐʝʢʠʭʘʯʝʚ ʖ. ɸ. ʆʧʪʠʤʠʟʘʮʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ // ʀʟʚʝʩʪʠʷ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠ-

ʪʝʪʘ ʠʤ. ɺ.ʄ. ʂʦʢʦʚʘ. 2022. ˉ 1(35). ʉ. 81-89. DOI: 10.55196/2411-3492-2022-1-35-90-97. 

12. ʄʠʣʶʪʢʠʥ ɺ. ɸ., ɹʫʢʩʤʘʥ ɺ. ʕ. ʕʬʬʝʢʪʠʚʥʘʷ ʢʦʤʧʣʝʢʪʘʮʠʷ ʤʘʣʳʭ ʠ ʩʨʝʜʥʠʭ ʘʛʨʦʧʨʝʜʧʨʠʷ-

ʪʠʡ ʩʦʚʨʝʤʝʥʥʳʤʠ ʩʝʷʣʢʘʤʠ ʠ ʨʘʟʙʨʘʩʳʚʘʪʝʣʷʤʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʨʦʩʩʠʡʩʢʦ-ʥʝʤʝʮʢʦʛʦ ʧʨʦ-

ʠʟʚʦʜʩʪʚʘ // ʀʟʚʝʩʪʠʷ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ɺ.ʄ. ʂʦ-

ʢʦʚʘ. 2022. ˉ 1(35). ʉ. 105-115. DOI: 10.55196/2411-3492-2022-1-35-105-115. 

13. ɻʘʙʘʝʚ ɸ. ʍ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʪʷʛʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʝʷʣʢʠ ʩ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʳʤʠ ʩʦʰʥʠ-

ʢʘʤʠ // ʀʟʚʝʩʪʠʷ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ɺ.ʄ. ʂʦʢʦʚʘ. 

2022. ˉ 2(36). ʉ. 77-82. DOI: 10.55196/2411-3492-2022-2-36-77-82. 

14. ʏʘʧʘʝʚ ɸ. ɹ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʠ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʩʝʷʣʢʠ ʜʣʷ ʧʦʩʝʚʘ ʤʝʣʢʦʩʝʤʝʥʥʳʭ 

ʢʫʣʴʪʫʨ // ʀʟʚʝʩʪʠʷ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ɺ.ʄ. ʂʦʢʦ-

ʚʘ. 2022. ˉ 2(36). ʉ. 110-117. DOI: 0.55196/2411-3492-2022-2-36-110-117. 

15. ɻʘʙʘʝʚ ɸ. ʍ., ʄʠʰʭʦʞʝʚ ɺ. ʍ. ʂʘʪʫʰʝʯʥʳʡ ʚʳʩʝʚʘʶʱʠʡ ʘʧʧʘʨʘʪ ʟʝʨʥʦʚʦʡ ʩʝʷʣʢʠ ʠ ʬʘʢʪʦ-

ʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʚʳʩʝʚ ʟʘʜʘʥʥʳʭ ʥʦʨʤ // ʀʟʚʝʩʪʠʷ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦ-

ʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ɺ.ʄ. ʂʦʢʦʚʘ. 2022. ˉ 3(37). ʉ. 122-129. DOI: 10.55196/2411-3492-2022-3-37-122-129. 

 

 

ʋɼʂ 635.1 

 

ʌʆʈʄʀʈʆɺɸʅʀɽ ʂʈʆʅʓ ʀ ʆɹʈɽɿʂɸ ʇʃʆɼʆɺʓʍ ʅɸʉɸɾɼɽʅʀʁ 

 

ɻʫʙʞʦʢʦʚ ʍ.ʃ.; 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ çʊʝʭʥʦʣʦʛʠʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ʤʘʰʠʥ ʚ ɸʇʂè ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

e-mail: gubzh69@mail.ru; 

ʄʘʨʛʫʰʝʚ ʈ.ʍ.; 

ʄʘʨʛʫʰʝʚ ʄ.ʍ.; 

ʅʠʨʦʚ ʈ.ɸ.; 

ɻʫʨʠʞʝʚ ɸ.ɸ.; 

ʩʪʫʜʝʥʪʳ 1 ʢʫʨʩʘ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ çɸʛʨʦʠʥʞʝʥʝʨʠʷè 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʧʨʦʮʝʩʩʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʨʦʥʳ ʠ ʦʙʨʝʟʢʠ ʧʣʦʜʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ. ʇʦ-
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ʞʠʟʥʝʥʥʦʤ ʵʪʘʧʝ ʜʝʨʝʚʘ ʩʫʱʝʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʚʠʜ ʦʙʨʝʟʢʠ. 
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Annotation  
The article analyzes the process of crown formation and pruning of fruit plantations. It is shown that 

during the life of a fruit tree, the strength of growth and fruiting, the level of provision with vital resources, 

the physical and sanitary condition of the plant change. Therefore, at each life stage of a tree, there is a certain 

type of pruning. 

Keywords: fruit plantation, crown, formation, pruning, growth force, fruiting. 

 

 

ʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʚʢʣʶʯʘʶʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʝʨʝʚʴʝʚ ʠ ʚʝʪʚʝʡ, ʦʙʨʝʟʢʫ, ʦʙʨʘ-

ʙʦʪʢʫ ʧʦʯʚʳ, ʚʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ, ʧʦʣʠʚ, ʧʦʩʘʜʢʫ ʧʣʦʜʦʚʳʭ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ [1-5]. 

ʆʙʨʝʟʢʘ ï ʦʜʠʥ ʠʟ ʚʘʞʥʝʡʰʠʭ ʠ ʩʣʦʞʥʳʭ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʫʭʦʜʘ ʟʘ ʧʣʦʜʦʚʳʤʠ ʜʝ-

ʨʝʚʴʷʤʠ. ʉ ʧʦʤʦʱʴʶ ʦʙʨʝʟʢʠ ʨʝʰʘʶʪʩʷ ʜʚʝ ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ: ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʩʢʝʣʝʪʘ 

ʛʦʣʦʚʢʠ ʜʝʨʝʚʘ, ʷʚʣʷʶʱʝʛʦʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʝʞʝʛʦʜʥʦʛʦ ʫʨʦʞʘʷ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʧʣʦʜʦʚ, 

ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ ʤʝʞʜʫ ʨʦʩʪʦʤ ʠ ʧʣʦʜʦʥʦʩʥʦʩʪʴʶ [6-15]. 

ʆʙʨʝʟʢʘ ï ʵʪʦ ʧʨʦʮʝʩʩ ʫʜʘʣʝʥʠʷ ʢʫʩʪʦʚ ʠ ʧʦʙʝʛʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʨʦʩʪʫ ʧʣʦʜʦ-

ʚʦʛʦ ʜʝʨʝʚʘ ʠ ʧʦʣʫʯʝʥʠʶ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʫʨʦʞʘʷ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʇʨʦʨʝʞʠʚʘʥʠʝ ʜʝʨʝʚʴʝʚ ʧʨʠʤʝʥʷʶʪ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʧʣʦʜʦʥʦʰʝʥʠʷ ʜʝʨʝʚʘ. ʇʨʠ ʵʪʦʤ 

ʫʜʘʣʷʶʪ ʩʣʦʤʘʥʥʳʝ, ʩʫʭʠʝ ʢʫʩʪʳ ʠ ʨʦʩʪʢʠ, ʤʝʰʘʶʱʠʝ ʥʦʨʤʘʣʴʥʦʤʫ ʨʘʟʚʠʪʠʶ ʧʦʙʝʛʦʚ ʜʝʨʝʚʘ. 

ʉ ʧʦʤʦʱʴʶ ʦʙʨʝʟʢʠ ʦʜʥʦʣʝʪʥʝʛʦ ʧʨʠʨʦʩʪʘ ʤʦʞʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ ʩʠʣʫ ʨʦʩʪʘ ʧʣʦʜʦʚʦʛʦ ʜʝʨʝʚʘ, 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʙʦʣʝʝ ʨʘʟʚʠʪʦʛʦ ʧʣʦʜʦʚʦʛʦ ʜʝʨʝʚʘ, ʥʝ ʜʦʧʫʩʢʘʪʴ ʦʛʦʣʝʥʠʷ ʢʫʩʪʦʚ, ʫʩʠʣʠʚʘʪʴ 

ʨʘʟʚʠʪʠʝ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ. ʇʨʠ ʫʢʦʨʘʯʠʚʘʥʠʠ ʫʤʝʥʴʰʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ ʨʦʩʪʘ, ʧʨʦʙʫʞʜʘʷ ʥʠʞʝ-

ʣʝʞʘʱʫʶ ʟʝʤʣʷʥʫʶ ʢʦʨʫ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʷ ʦʙʨʘʟʦʚʘʥʠʝ ʥʦʚʳʭ ʧʦʙʝʛʦʚ. 

ʇʦʩʣʝ ʧʦʩʘʜʢʠ ʧʦʙʝʛʠ ʛʦʣʦʚʢʠ ʩʝʷʥʮʘ ʫʢʦʨʘʯʠʚʘʶʪ ʧʨʠʤʝʨʥʦ ʥʘ ʪʨʝʪʴ ʝʛʦ ʜʣʠʥʳ, ʦʩʪʘʚʣʷʷ ʮʝʥ-

ʪʨʘʣʴʥʳʡ ʭʦʜ ʥʘ 15-20 ʩʤ ʚʳʰʝ ʙʦʢʦʚʳʭ ʧʦʙʝʛʦʚ. ʇʨʠ ʨʝʟʢʝ ʤʝʩʪʦ ʩʨʝʟʘ ʜʦʣʞʥʦ ʥʘʭʦʜʠʪʴʩʷ ʧʦʜ               

ʟʝʤʣʝʡ. ɽʩʣʠ ʩʘʞʝʥʝʮ ʠʤʝʝʪ ʭʦʨʦʰʦ ʨʘʟʚʠʪʳʝ ʩʪʚʦʣʳ ʙʝʟ ʙʦʢʦʚʳʭ ʧʦʙʝʛʦʚ, ʝʛʦ ʦʙʨʝʟʘʶʪ ʜʦ 60-70 ʩʤ 

ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʦʢʦʚʳʭ ʧʦʙʝʛʦʚ. 

ʇʦʩʣʝ ʧʦʩʘʜʢʠ ʠ ʦʙʨʝʟʢʠ ʩʪʚʦʣ ʜʝʨʝʚʘ ʙʝʣʷʪ ʥʦʚʳʤ ʨʘʩʪʚʦʨʦʤ ʪʦʣʯʝʥʦʡ ʠʟʚʝʩʪʠ ʠ ʛʨʷʟʠ ʩ ʚʦʜʦʡ. 

ʕʪʠʤ ʨʘʩʪʚʦʨʦʤ ʩʤʘʟʳʚʘʶʪ ʩʪʚʦʣ ʜʝʨʝʚʘ ʧʝʨʝʜ ʟʠʤʦʡ ʠ ʦʩʝʥʴʶ, ʟʘʱʠʱʘʷ ʢʦʨʫ ʜʝʨʝʚʘ ʦʪ ʚʨʝʜʠʪʝʣʝʡ ʠ 

ʛʨʳʟʫʥʦʚ. 

ʉʣʝʜʫʝʪ ʧʦʤʥʠʪʴ, ʯʪʦ ʩʠʣʴʥʘʷ ʨʫʙʢʘ ʦʩʣʘʙʣʷʝʪ ʤʦʣʦʜʳʝ ʜʝʨʝʚʴʷ. ɿʘʪʝʤ ʦʥʠ ʚʩʪʫʧʘʶʪ ʚ ʧʣʦʜʦ-

ʪʚʦʨʥʳʝ ʦʪʥʦʰʝʥʠʷ, ʠ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ. 

ɺ ʧʝʨʚʳʝ ʛʦʜʳ ʨʦʩʪʘ ʧʣʦʜʦʚʳʭ ʜʝʨʝʚʴʝʚ ʚ ʩʘʜʫ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʦʷʥʥʦ ʩʣʝʜʠʪʴ ʟʘ ʧʨʘʚʠʣʴʥʳʤ 

ʨʘʟʚʠʪʠʝʤ ʩʢʝʣʝʪʥʳʭ, ʧʦʣʫʩʢʝʣʝʪʥʳʭ ʠ ʨʘʟʨʦʩʰʠʭʩʷ ʢʫʩʪʦʚ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʦʯʝʥʴ ʚʘʞʥʦ ʥʝ ʜʦʧʫʩʪʠʪʴ 

ʧʘʜʝʥʠʷ ʦʩʪʨʳʭ ʫʛʣʦʚ, ʢʦʥʢʫʨʠʨʫʶʱʠʭ ʩ ʣʠʰʥʠʤʠ ʢʫʩʪʘʤʠ ʠ ʯʨʝʟʤʝʨʥʦʛʦ ʟʘʛʥʠʚʘʥʠʷ, ʦʩʦʙʝʥʥʦ ʥʘ 

ʚʝʨʭʫʰʢʝ ʧʦʙʝʛʦʚ. 

ʆʙʨʝʟʢʫ ʩʪʘʨʳʭ ʧʣʦʜʦʥʦʩʷʱʠʭ ʜʝʨʝʚʴʝʚ ʧʨʦʚʦʜʷʪ ʩ ʫʯʝʪʦʤ ʩʦʨʪʦʚʳʭ (ʩʦʨʪʦʚʳʭ) ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʨʦʩʪʘ ʠ ʧʣʦʜʦʥʦʰʝʥʠʷ. ʋʢʦʨʘʯʠʚʘʪʁ ʜʣʠʥʥʳʝ ʢʫʩʪʳ, ʯʘʩʪʠʯʥʦ ʦʙʨʝʟʘ ʁʠ ʟʘ ʩʯʝʪ ʵʪʦʛʦ ʦʤʦʣʘʞʠʚʘʶʪ 

ʩʪʘʨʳʝ ʢʫʩʪʳ. ʊʘʢʘʷ ʦʙʨʝʟʢʘ ʧʨʠʚʦʜʠʪ ʢ ʦʛʦʣʝʥʠʶ ʢʨʦʥʳ, ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʠ ʜʦʣʛʦʞʠʚʫʱʠʤ ʧʣʦʜʦʥʦ-

ʩʷʱʠʤ ʢʫʩʪʘʤ ʠ ʜʘʣʴʥʝʡʰʝʤʫ ʨʘʟʚʠʪʠʶ ʜʝʨʝʚʴʝʚ ʚ ʦʜʥʦʣʝʪʥʠʝ ʧʣʦʜʦʥʦʩʷʱʠʝ ʜʝʨʝʚʴʷ. 

ʆʙʨʝʟʢʘ ï ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʩʧʦʩʦʙʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʝʨʭʫʰʢʠ ʧʣʦʜʦʚʳʭ ʜʝʨʝʚʴʝʚ ʠ ʚʝʪʚʝʡ. 

ɺ ʪʝʯʝʥʠʝ ʞʠʟʥʠ ʧʣʦʜʦʚʦʛʦ ʜʝʨʝʚʘ ʠʟʤʝʥʷʝʪʩʷ ʩʠʣʘ ʨʦʩʪʘ ʠ ʧʣʦʜʦʥʦʰʝʥʠʷ, ʫʨʦʚʝʥʴ ʦʙʝʩʧʝʯʝʥ-

ʥʦʩʪʠ ʞʠʟʥʝʥʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʬʠʟʠʯʝʩʢʦʝ ʠ ʩʘʥʠʪʘʨʥʦʝ ʩʦʩʪʦʷʥʠʝ ʨʘʩʪʝʥʠʷ. ʇʦʵʪʦʤʫ ʥʘ ʢʘʞʜʦʤ ʞʠʟ-

ʥʝʥʥʦʤ ʵʪʘʧʝ ʜʝʨʝʚʘ ʩʫʱʝʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʚʠʜ ʦʙʨʝʟʢʠ. 

ʈʘʟʣʠʯʘʶʪ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʦʙʨʝʟʢʠ: ʬʦʨʤʠʨʫʶʱʘʷ, ʧʦʜʜʝʨʞʠʚʘʶʱʘʷ, ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʘʷ, ʩʘ-

ʥʠʪʘʨʥʘʷ, ʨʝʛʫʣʠʨʫʶʱʘʷ, ʦʤʦʣʘʞʠʚʘʶʱʘʷ. 
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ʌʦʨʤʠʨʫʶʱʘʷ ʦʙʨʝʟʢʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʩʦʟʜʘʥʠʝ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʛʦʣʦʚʢʠ ʤʦʣʦʜʦʛʦ ʜʝʨʝʚʘ ʥʫʞ-

ʥʦʡ ʬʦʨʤʳ ʠ ʨʘʟʤʝʨʘ. ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʬʦʨʤʠʨʫʶʱʝʡ ʦʙʨʝʟʢʠ ï ʫʣʦʞʠʪʴ ʨʘʟʨʦʩʰʠʝʩʷ ʢʫʩʪʳ ʧʣʘʰʤʷ 

ʥʘ ʢʘʨʢʘʩʥʳʝ ʢʫʩʪʳ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʜʝʨʝʚʫ ʭʦʨʦʰʝʝ ʦʩʚʝʱʝʥʠʝ ʩʦ ʚʩʝʭ ʩʪʦʨʦʥ. 

ʌʦʨʤʠʨʫʶʱʫʶ ʦʙʨʝʟʢʫ ʧʨʦʚʦʜʷʪ, ʝʩʣʠ ʪʨʝʙʫʝʪʩʷ ʧʦʣʫʯʠʪʴ ʥʦʚʳʡ ʩʢʝʣʝʪʥʳʡ ʢʫʩʪ ʚʟʘʤʝʥ ʩʣʦ-

ʤʘʥʥʦʛʦ ʠʣʠ ʧʦʛʠʙʰʝʛʦ ʢʫʩʪʘ, ʘ ʪʘʢʞʝ ʧʦʩʣʝ ʧʝʨʝʩʘʜʢʠ ʨʘʩʪʝʥʠʷ. 

ʇʦʜʜʝʨʞʠʚʘʶʱʘʷ ʦʙʨʝʟʢʘ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʨʦʩʪʘ ʠ ʧʣʦʜʦʥʦʰʝʥʠʷ ʜʝʨʝʚʘ. ʇʨʠ ʦʧʦʨ-

ʥʦʡ ʦʙʨʝʟʢʝ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ ʚʳʭʦʜ ʨʘʟʨʦʩʰʠʭʩʷ ʢʫʩʪʦʚ ʟʘ ʧʨʝʜʝʣʳ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʧʦʙʝʛʦʚ. 

ʆʤʦʣʘʞʠʚʘʶʱʫʶ ʦʙʨʝʟʢʫ ʥʘʯʠʥʘʶʪ ʩ 15-20 ʣʝʪ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʨʪʘ (ʨʘʟʥʦʚʠʜʥʦʩʪʠ) ʠ ʚʠʜʘ 

ʧʣʦʜʦʚʦʛʦ ʜʝʨʝʚʘ. ɼʝʣʠʪʩʷ ʥʘ ʣʝʛʢʦʝ (ʙʨʠʪʴʝ) ʠ ʞʝʩʪʢʦʝ ʦʤʦʣʦʞʝʥʠʝ. ʆʙʨʝʟʢʫ ʦʙʳʯʥʦ ʧʨʦʠʟʚʦʜʷʪ ʧʫ-

ʪʝʤ ʫʢʦʨʘʯʠʚʘʥʠʷ ʩʢʝʣʝʪʥʳʭ ʢʫʩʪʦʚ ʜʚʫʭ-ʪʨʝʭʣʝʪʥʝʛʦ ʜʝʨʝʚʘ. ʇʨʠ ʠʥʪʝʥʩʠʚʥʦʤ ʦʤʦʣʦʞʝʥʠʠ ʩʢʝʣʝʪ-

ʥʳʝ ʢʫʩʪʘʨʥʠʢʠ ʦʤʦʣʘʞʠʚʘʶʪ ʧʫʪʝʤ ʩʦʢʨʘʱʝʥʠʷ 7-10-ʣʝʪʥʠʭ ʜʝʨʝʚʴʝʚ ʥʘ 2/3 ʠʭ ʜʣʠʥʳ. ʆʙʨʝʟʢʫ ʩʢʝ-

ʣʝʪʥʳʭ ʢʫʩʪʘʨʥʠʢʦʚ ʧʨʦʠʟʚʦʜʷʪ ʥʘ ʙʦʢʦʚʳʭ ʚʝʪʚʷʭ ʠʣʠ ʚʦʟʥʠʢʘʶʱʠʭ ʠʟ ʩʧʷʱʠʭ ʧʦʯʝʢ ʞʠʨʦʚʳʭ ʧʦʙʝ-

ʛʦʚ (ʩʪʝʙʣʠ), ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʦʚʳʭ ʩʢʝʣʝʪʥʳʭ ʠ ʚʝʛʝʪʘʪʠʚʥʳʭ ʢʫʩʪʦʚ. ʆʤʦ-

ʣʘʞʠʚʘʶʱʘʷ ʦʙʨʝʟʢʘ ʘʢʪʠʚʠʟʠʨʫʝʪ ʨʦʩʪʦʚʳʝ ʧʨʦʮʝʩʩʳ, ʫʚʝʣʠʯʠʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʣʠʩʪʴʝʚ, ʫʣʫʯʰʘʝʪ 

ʢʘʯʝʩʪʚʦ ʠ ʨʘʟʤʝʨ ʧʣʦʜʦʚ. 

ʆʙʨʝʟʢʘ ʩʪʚʦʣʦʚ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʢʦʥʪʨʦʣʷ ʨʦʩʪʘ ʤʦʣʦʜʳʭ ʜʝʨʝʚʴʝʚ. 

ʇʨʠ ʩʨʝʟʘʥʠʠ ʩʪʝʙʣʷ ʩʨʝʟʘʝʪʩʷ ʛʦʣʦʚʢʘ ʨʘʩʪʫʱʝʛʦ ʧʦʙʝʛʘ ʠ ʦʩʣʘʙʣʷʝʪʩʷ ʩʠʣʘ ʢʦʥʢʫʨʠʨʫʶʱʝʛʦ 

ʨʦʩʪʘ. ʆʙʨʝʟʢʘ ʩʪʝʙʣʝʡ ʧʦʤʦʛʘʝʪ ʨʝʛʫʣʠʨʦʚʘʪʴ ʨʦʩʪ ʩʢʝʣʝʪʥʳʭ ʢʫʩʪʘʨʥʠʢʦʚ ʠ ʟʘʢʣʘʜʢʫ ʧʣʦʜʦʚʳʭ ʜʝ-

ʨʝʚʴʝʚ. 

 

ʃʠʪʝʨʘʪʫʨʘ: 
1. ɸʧʭʫʜʦʚ ʊ.ʄ., ʐʝʢʠʭʘʯʝʚ ʖ.ɸ., ʐʝʢʠʭʘʯʝʚʘ ʃ.ɿ. ʄʝʩʪʦ ʜʝʪʘʣʴʥʦʡ ʦʙʨʝʟʢʠ ʚ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʦʤ ʧʨʦʮʝʩʩʝ ʧʦ ʫʭʦʜʫ ʟʘ ʩʘʜʦʤ // ɺ ʩʙʦʨʥʠʢʝ: ɸʢʪʫʘʣʴʥʳʝ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʦʪ ʪʝʦʨʠʠ ʢ ʧʨʘʢ-
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ʪʦʪʥʦʛʦ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ ʚ ʠʥʩʪʨʫʤʝʥʪʘʭ ʜʣʷ ʜʝʪʘʣʴʥʦʡ ʦʙʨʝʟʢʠ ʧʣʦʜʦʚʳʭ ʜʝʨʝʚʴʝʚ // ɺ ʩʙʦʨʥʠʢʝ: ʀʥ-

ʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ: ʧʨʦʙʣʝʤʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ. ʄʘʪʝʨʠʘʣʳ ʄʝʞʜʫʥʘʨʦʜʥʦʡ (ʟʘ-

ʦʯʥʦʡ) ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. ʇʦʜ ʦʙʱʝʡ ʨʝʜʘʢʮʠʝʡ ɸ.ʀ. ɺʦʩʪʨʝʮʦʚʘ. 2017. ʉ. 13-16. 
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ɺ ʩʪʘʪʴʝ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʧʝʨʩʧʝʢʪʠʚ ʧʨʠʤʝʥʝʥʠʷ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʦʨʛʘʥʠ-

ʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʦʨʛʘʥʠʯʝʩʢʠʝ ʫʜʦʙʨʝʥʠʷ ʫʚʝʣʠʯʠʚʘʶʪ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ ʧʦʯʚʝ, 

ʪʝʤ ʩʘʤʳʤ ʧʦʚʳʰʘʷ ʝʝ ʧʣʦʜʦʨʦʜʠʝ, ʘʢʪʠʚʠʟʠʨʫʶʪ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦʯʚʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʳ, ʠʭ 

ʧʨʠʤʝʥʝʥʠʝ ʩʦʚʤʝʩʪʥʦ ʩ ʤʠʥʝʨʘʣʴʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʆʥʠ ʯʘʩʪʦ ʩʦʜʝʨʞʘʪ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʜʣʷ ʨʘʩʪʝʥʠʡ, ʦʩʦʙʝʥʥʦ ʚ ʬʦʨʤʝ ʦʨ-

ʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ. 
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Annotation  
The article analyzes the prospects for the use of organic fertilizers in agricultural production. It is 

shown that organic fertilizers increase the content of humus in the soil, thereby increasing its fertility, activate 

the vital activity of soil microflora, their use together with mineral fertilizers significantly increases crop 
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ʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʥʘ ʧʦʣʷ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʫʩʣʦʚʠʡ ʧʦ-

ʣʫʯʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʟʝʨʥʘ ʚ ʩʝʣʴʩʢʠʭ ʩʘʜʦʚʳʭ ʭʦʟʷʡʩʪʚʘʭ [1-7]. 

ʉʥʘʙʞʝʥʠʝ ʨʘʩʪʝʥʠʡ ʵʣʝʤʝʥʪʘʤʠ ʧʠʪʘʥʠʷ ʠ ʩʦʟʜʘʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʩʨʝʜʳ ʜʣʷ ʠʭ ʨʦʩʪʘ ʜʦʩʪʠ-

ʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʚʥʝʩʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʦʣʫʯʘʪʴ ʟʘʧʣʘʥʠʨʦ-

ʚʘʥʥʦʝ ʟʝʨʥʦ ʠ ʧʦʩʪʦʷʥʥʦ ʧʦʚʳʰʘʪʴ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳ. 

ʇʦʜ ʩʠʩʪʝʤʦʡ ʫʜʦʙʨʝʥʠʡ ʚ ʩʘʜʦʚʦʜʩʪʚʝ ʧʦʥʠʤʘʝʪʩʷ ʢʦʤʧʣʝʢʩ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥ-

ʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʫʜʦʙʨʝʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ [8-15]. 

ʈʘʮʠʦʥʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʫʜʦʙʨʝʥʠʡ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʬʘʢʪʦʨʦʤ ʧʦʚʳʰʝʥʠʷ 

ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠ ʠʭ ʢʘʯʝʩʪʚʘ, ʧʦʚʳʰʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ ʠ ʝʝ ʩʦʭʨʘ-

ʥʝʥʠʷ. 

ʋʜʦʙʨʝʥʠʷ ï ʵʪʦ ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ ʠ ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ. 

ʆʨʛʘʥʠʯʝʩʢʠʝ ʫʜʦʙʨʝʥʠʷ ï ʦʩʥʦʚʘ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ. ʆʥʠ ʫʚʝʣʠʯʠʚʘʶʪ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ 

ʧʦʯʚʝ, ʪʝʤ ʩʘʤʳʤ, ʧʦʚʳʰʘʷ ʝʝ ʧʣʦʜʦʨʦʜʠʝ, ʘʢʪʠʚʠʟʠʨʫʶʪ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦʯʚʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʳ, 

ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʩʦʚʤʝʩʪʥʦ ʩ ʤʠʥʝʨʘʣʴʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦ-

ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʆʨʛʘʥʠʯʝʩʢʠʝ ʫʜʦʙʨʝʥʠʷ ʯʘʩʪʦ ʩʦʜʝʨʞʘʪ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʜʣʷ ʨʘʩʪʝʥʠʡ, 

ʦʩʦʙʝʥʥʦ ʚ ʬʦʨʤʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ. 

ʆʨʛʘʥʠʯʝʩʢʠʝ ʫʜʦʙʨʝʥʠʷ ï ʵʪʦ ʦʩʪʘʪʢʠ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʳʝ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ 

ʨʘʟʣʦʞʠʣʠʩʴ. ʆʥʠ ʩʦʩʪʦʷʪ ʠʟ ʚʝʱʝʩʪʚ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʧʨʠ ʨʘʟʣʦʞʝʥʠʠ ʢʦʪʦʨʳʭ ʦʙʨʘ-

ʟʫʶʪʩʷ ʤʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʧʨʠ ʵʪʦʤ ʚ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʟʝʤʣʠ ʚʳʜʝʣʷʝʪʩʷ ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ, 

ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʬʦʪʦʩʠʥʪʝʟʘ ʨʘʩʪʝʥʠʡ. 

ʆʩʥʦʚʥʳʤʠ ʚʠʜʘʤʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʷʚʣʷʶʪʩʷ ʥʘʚʦʟ, ʢʦʤʧʦʩʪ, ʜʝʨʥ, ʪʦʨʬ, ʧʪʠʯʠʡ ʧʦ-

ʤʝʪ, ʠʣ (ʛʣʠʥʠʩʪʳʝ ʦʙʨʘʟʦʚʘʥʠʷ), ʦʧʠʣʢʠ ʠ ʜʨʝʚʝʩʥʘʷ ʟʦʣʘ, ʩʠʜʝʨʘʪʳ, ʢʦʤʧʦʩʪ, ʢʦʩʪʥʘʷ ʤʫʢʘ ʠ ʜʨ. 

ʊʦʨʬ ʷʚʣʷʝʪʩʷ ʮʝʥʥʝʡʰʠʤ ʦʨʛʘʥʠʯʝʩʢʠʤ ʫʜʦʙʨʝʥʠʝʤ. ɺ ʟʦʣʝ ʨʘʟʣʠʯʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʩʨʝʜʥʝʤ 

ʚʦʜʳ 75 %, ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ 21 %, ʦʙʱʝʛʦ ʘʟʦʪʘ 0,5 %, ʫʩʚʦʝʥʥʦʛʦ ʬʦʩʬʦʨʘ 0,25 %, ʦʢʩʠʜʘ ʢʘʣʠʷ 

0,6 %. 

ʂʘʯʝʩʪʚʦ ʪʦʨʬʘ ʟʘʚʠʩʠʪ ʦʪ ʚʠʜʘ ʞʠʚʦʪʥʦʛʦ, ʝʛʦ ʢʦʨʤʘ, ʧʦʜʩʪʠʣʢʠ ʠ ʩʧʦʩʦʙʘ ʝʛʦ ʭʨʘʥʝʥʠʷ. 

ɽʩʣʠ ʚ ʢʦʨʤʣʝʥʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʥʦʛʦ ʢʦʥʮʝʥʪʨʘʪʦʚ, ʪʦ ʚ ʵʪʦʤ 

ʢʦʨʤʝ ʩʦʜʝʨʞʠʪʩʷ ʤʝʥʴʰʝ, ʝʩʣʠ ʚ ʨʘʮʠʦʥʝ ʭʨʫʩʪʷʱʠʝ ʢʦʨʤʘ ï ʙʦʣʴʰʝ ʢʘʣʠʷ. 

ʂʦʥʩʢʠʡ ʥʘʚʦʟ ʥʘ ʩʦʣʦʤʝʥʥʳʭ ʤʘʪʘʭ ʠʩʧʦʣʴʟʫʶʪ ʥʘ ʛʣʠʥʠʩʪʳʭ ʧʦʯʚʘʭ ʠʣʠ ʢʘʢ ʙʠʦʪʦʧʣʠʚʦ ʜʣʷ 

ʪʝʧʣʠʮ ʠ ʚʳʨʘʱʠʚʘʥʠʷ ʰʘʤʧʠʥʴʦʥʦʚ. 

ɾʠʚʦʪʥʳʡ ʥʘʚʦʟ ʥʝʦʙʭʦʜʠʤ ʥʘ ʣʝʛʢʠʭ ʧʦʯʚʘʭ. ʉʚʠʥʦʡ ʥʘʚʦʟ ʠʤʝʝʪ ʢʠʩʣʫʶ ʨʝʘʢʮʠʶ, ʠ ʜʣʷ ʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʣʷʪʴ ʠʟʚʝʩʪʴ. ɺ ʢʨʦʣʠʢʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ ʩʦʜʝʨʞʘʪʩʷ ʚʩʝ ʥʝʦʙ-

ʭʦʜʠʤʳʝ ʜʣʷ ʨʘʩʪʝʥʠʡ ʚʝʱʝʩʪʚʘ, ʥʦ ʜʣʷ ʥʘʠʙʦʣʴʰʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʝʛʦ ʩʤʝʰʠʚʘʶʪ ʩ ʥʘʚʦʟʦʤ ʜʨʫʛʠʭ 

ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʯʴʠʤ ʧʦʤʝʪʦʤ. ʈʘʟʣʠʯʘʶʪ ʯʝʪʳʨʝ ʩʪʘʜʠʠ ʨʘʟʣʦʞʝʥʠʷ ʥʘʚʦʟʘ: 

- ʤʝʥʝʝ ʧʦʜʚʝʨʞʝʥ ʨʘʟʣʦʞʝʥʠʶ ð ʝʛʦ ʮʚʝʪ ʠ ʩʦʣʦʤʝʥʥʘʷ ʧʨʦʯʥʦʩʪʴ ʥʝʤʥʦʛʦ ʤʝʥʷʶʪʩʷ. ʇʨʠ ʝʛʦ 

ʧʨʦʤʳʚʘʥʠʠ ʚʦʜʘ ʦʢʨʘʰʠʚʘʝʪʩʷ ʚ ʢʨʘʩʥʳʡ ʠʣʠ ʟʝʣʝʥʳʡ ʮʚʝʪ; 

- ʧʦʣʫʧʝʨʝʨʘʙʦʪʘʥʥʳʡ ʥʘʚʦʟ ð ʩʦʣʦʤʘ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʮʚʝʪʘ, ʪʝʨʷʝʪ ʧʨʦʯʥʦʩʪʴ ʠ ʣʝʛʢʦ ʨʘʩ-

ʱʝʧʣʷʝʪʩʷ. ʈʘʩʪʚʦʨ ʯʝʨʥʦʡ ʚʦʜʳ. ɿʘ ʵʪʦʪ ʧʝʨʠʦʜ ʩʫʭʦʝ ʚʝʱʝʩʪʚʦ ʪʝʨʷʝʪ 30% ʩʚʦʝʡ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ 

ʤʘʩʩʳ; 

- ʧʝʨʝʨʘʙʦʪʘʥʥʳʡ ʥʘʚʦʟ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʘʩʩʫ ʯʝʨʥʳʭ ʦʪʭʦʜʦʚ. ʉʦʣʦʤʘ ʨʘʟʣʘʛʘʝʪʩʷ ʧʦʣʥʦ-

ʩʪʴʶ, ʥʘʚʦʟ ʪʝʨʷʝʪ 50% ʩʚʦʝʡ ʤʘʩʩʳ; 

- ʨʘʟʣʦʞʠʚʰʠʡʩʷ ʥʘʚʦʟ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʘʩʩʫ ʨʳʭʣʦʡ ʟʝʤʣʠ. ɿʘ ʵʪʦʪ ʧʝʨʠʦʜ ʥʘʯʘʣʴʥʘʷ ʧʦʪʝ-

ʨʷ ʤʘʩʩʳ ʜʦʩʪʠʛʘʝʪ 75%. 

ɺ 
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ʅʘ ʩʪʘʜʠʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʛʦ ʨʘʟʣʦʞʝʥʠʷ ʥʘʚʦʟʘ ʙʦʣʴʰʝ ʚʥʦʩʷʪ ʟʠʤʦʡ ʠ ʚʝʩʥʦʡ. ʗʤʫ ʟʘʩʳʧʘʶʪ ʥʘ 

ʛʣʫʙʠʥʫ 10-15 ʩʤ, ʧʦʵʪʦʤʫ ʟʘʩʳʧʘʶʪ ʩʚʝʨʭʫ. 

ʅʦʨʤʳ ʨʘʩʭʦʜʘ ʫʜʦʙʨʝʥʠʡ ʟʘʚʠʩʷʪ ʦʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʯʚʳ ʠ ʨʘʩʪʝʥʠʡ. ʅʘ ʧʦʜʟʦʣʠʩʪʳʭ ʧʦʯʚʘʭ 

ʢʦʣʠʯʝʩʪʚʦ ʥʘʚʦʟʘ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʥʘ 1 ʛʘ, ʩʦʩʪʘʚʣʷʝʪ 40 ʪ, ʦʥ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʯʝʨʥʦʟʝʤʘ ʠ ʦʢʫʣʴʪʫ-

ʨʝʥʥʦʡ ʧʦʯʚʳ. 

ʅʘʚʦʟ ð ʞʠʜʢʘʷ ʯʘʩʪʴ ʢʦʤʙʠʢʦʨʤʘ, ʦʧʠʩʳʚʘʝʤʘʷ ʢʘʢ ʘʟʦʪʥʦ-ʢʘʣʠʡʥʦʝ ʫʜʦʙʨʝʥʠʝ, ʩʦʜʝʨʞʘʱʝʝ 

ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʬʦʩʬʦʨʘ, ʯʪʦ ʤʦʞʥʦ ʠʩʧʨʘʚʠʪʴ ʜʦʙʘʚʣʝʥʠʝʤ ʢ ʚʦʜʦʨʦʜʫ ʩʫʧʝʨʬʦʩʬʘʪʘ (15 ʛ 

ʥʘ 1 ʣ). ʕʪʦ ʫʜʦʙʨʝʥʠʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʞʠʜʢʦʛʦ ʫʜʦʙʨʝʥʠʷ, ʢʦʪʦʨʦʝ ʥʝʦʙʭʦʜʠʤʦ. ʅʦʨʤʘ ʚʥʝʩʝʥʠʷ 

ʩʫʩʧʝʥʟʠʠ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 5 ʜʦ 30 ʪʦʥʥ ʥʘ ʛʝʢʪʘʨ. ʇʨʠ ʧʦʜʢʦʨʤʢʝ ʮʚʝʪʦʚ ʚʦʜʫ ʩʣʝʜʫʝʪ ʨʘʟʙʘʚʣʷʪʴ ʚ 3ï5 

ʨʘʟ, ʯʪʦʙʳ ʥʝ ʜʦʧʫʩʪʠʪʴ ʦʞʦʛʘ ʨʘʩʪʝʥʠʡ. 

ʂʦʨʦʚʠʡ ʥʘʚʦʟ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʞʠʜʢʦʛʦ ʫʜʦʙʨʝʥʠʷ ʧʨʠ ʨʘʟʙʘʚʣʝʥʠʠ ʚʦʜʦʡ (1:6 

ʠʣʠ 1:10). 

ʊʦʨʬ (ʪʦʨʬʷʥʘʷ ʟʝʤʣʷ) ʧʦʚʳʰʘʝʪ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʠ ʫʣʫʯʰʘʝʪ ʩʪʨʫʢʪʫʨʫ ʧʦʯʚʳ. ʏʝʨʥʳʡ ʮʚʝʪ 

ʪʦʨʬʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʞʘʨʝ ʠ ʙʳʩʪʨʦʤʫ ʧʨʦʛʨʝʚʫ ʧʦʯʚʳ. ʈʘʟʣʠʯʘʶʪ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʜʝʨʥʘ ʧʦ ʩʪʝʧʝʥʠ 

ʨʘʩʩʣʦʝʥʠʷ. ʅʠʟʢʘʷ ʩʪʝʧʝʥʴ ʨʘʟʣʦʞʝʥʠʷ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʠ ʚʳʩʦʢʦʡ 

ʢʠʩʣʦʪʥʦʩʪʴʶ. ʍʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʚʳʜʝʣʝʥʥʦʩʪʴʶ ʠ ʥʠʟʢʦʡ ʢʠʩʣʦʪʥʦʩʪʴʶ. ʇʝʨʝʭʦʜʥʳʡ ʪʦʨʬ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʩʦʩʪʦʷʥʠʝ ʤʝʞʜʫ ʥʠʤʠ. 

ʇʦʯʚʝʥʥʳʝ ʩʤʝʩʠ ʥʘ ʪʦʨʬʷʥʦʡ ʦʩʥʦʚʝ ʠʤʝʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʚʣʘʞʥʦʩʪʴ. ʊʦʨʬ ʚ ʩʤʝʩʠ ʩ ʧʝʩʢʦʤ 

ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʧʦʩʝʚʘ ʤʝʣʢʠʭ ʩʝʤʷʥ ʠ ʢʘʢ ʦʩʥʦʚʥʦʡ ʢʦʤʧʦʥʝʥʪ ʧʨʠ ʧʨʠʛʦʪʦʚʣʝʥʠʠ ʧʦʯʚʝʥʥʳʭ ʩʤʝʩʝʡ 

ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʨʘʩʩʘʜʳ ʠ ʨʘʩʪʝʥʠʡ ʟʘʱʠʱʝʥʥʦʛʦ ʛʨʫʥʪʘ. 

ʇʪʠʯʠʡ ʧʦʤʝʪ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʣʫʯʰʠʭ ʚʠʜʦʚ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘ-

ʚʫ. ʅʘʠʙʦʣʝʝ ʮʝʥʥʳ ʢʫʨʳ ʠ ʛʦʣʫʙʠ. ʄʳ ʨʝʢʦʤʝʥʜʫʝʤ ʟʘʩʳʧʘʪʴ ʵʪʦ ʫʜʦʙʨʝʥʠʝ ʦʩʝʥʴʶ ʠ ʨʘʚʥʦʤʝʨʥʦ 

ʨʘʩʧʨʝʜʝʣʠʪʴ ʝʛʦ ʧʦ ʚʩʝʡ ʧʣʦʱʘʜʠ. ʅʦ, ʢʘʧʣʠ ʜʣʷ ʧʪʠʮ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳ ʧʨʠ ʥʘʥʝʩʝʥʠʠ ʥʘ ʞʠʜʢʫʶ 

ʦʜʝʞʜʫ. ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʨʘʩʪʚʦʨʘ ʧʦʩʫʜʫ ʯʘʩʪʠʯʥʦ ʥʘʧʦʣʥʷʶʪ, ʟʘʪʝʤ ʟʘʣʠʚʘʶʪ ʚʦʜʦʡ ʩ ʢʨʳʰʢʦʡ ʠ 

ʥʘʩʪʘʠʚʘʶʪ ʦʪ 3 ʜʦ 5 ʜʥʝʡ. ɿʘʪʝʤ ʨʘʩʪʚʦʨ ʩʥʦʚʘ ʨʘʟʙʘʚʣʷʶʪ ʠʟ ʨʘʩʯʝʪʘ ʚʦʜʳ (1:10). 

ʆʧʠʣʢʠ ʠ ʜʨʝʚʝʩʥʘʷ ʟʦʣʘ ï ʥʝʜʦʨʦʛʠʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʫʜʦʙʨʝʥʠʷ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʘʶʱʠʝ ʧʣʦ-

ʜʦʨʦʜʠʝ ʧʦʯʚʳ, ʫʣʫʯʰʘʶʱʠʝ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʴ ʠ ʚʣʘʛʦʝʤʢʦʩʪʴ. ʇʨʦʩʪʦ ʯʪʦʙʳ ʠʤʧʦʨʪʠʨʦʚʘʪʴ ʠʭ, 

ʦʥʠ ʥʝ ʜʦʣʞʥʳ ʙʳʪʴ ʩʚʝʞʠʤʠ, ʘ ʜʦʣʞʥʳ ʙʳʪʴ ʩʤʝʰʘʥʳ ʠʣʠ ʩʤʝʰʘʥʳ ʩ ʜʨʫʛʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ. ɼʣʷ 

ʫʩʢʦʨʝʥʠʷ ʧʨʦʮʝʩʩʘ ʨʘʟʣʦʞʝʥʠʷ ʦʧʠʣʢʠ ʩʦʙʠʨʘʶʪ ʩ ʚʦʜʦʡ, ʧʨʦʧʠʪʘʥʥʳʝ ʩʣʠʟʴʶ ʦʧʘʚʰʠʝ ʣʠʩʪʴʷ ʠ 

ʨʘʩʪʠʪʝʣʴʥʳʝ ʦʩʪʘʪʢʠ. ɺ ʪʝʯʝʥʠʝ ʣʝʪʘ ʢʫʯʫ ʜʚʘʞʜʳ ʚʩʪʨʷʭʠʚʘʶʪ. 

ɿʝʣʝʥʳʝ ʫʜʦʙʨʝʥʠʷ (ʩʠʜʝʨʘʪʳ) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʜʥʦʣʝʪʥʠʝ ʠʣʠ ʤʥʦʛʦʣʝʪʥʠʝ ʙʦʙʦʚʳʝ ʢʫʣʴ-

ʪʫʨʳ, ʛʨʝʯʠʭʫ, ʧʦʜʩʦʣʥʝʯʥʠʢ ʠ ʜʨ. ʇʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʨʘʩʪʠʪʝʣʴʥʦʡ ʤʘʩʩʝ, ʧʦʧʘ-

ʜʘʶʪ ʚ ʧʦʯʚʫ ʠ ʧʦʩʪʝʧʝʥʥʦ ʨʘʟʣʘʛʘʶʪʩʷ, ʩʪʘʥʦʚʷʪʩʷ ʜʦʩʪʫʧʥʳʤʠ ʜʣʷ ʧʦʩʣʝʜʫʶʱʠʭ ʢʫʣʴʪʫʨ, ʘ ʦʨʛʘʥʠ-

ʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ ʩʪʨʫʢʪʫʨʫ ʧʦʯʚʳ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʠʩʪʦʱʝʥʠʷ ʧʦʯʚʳ ʩʠʜʝʨʘʪʳ ʨʘʟʤʝʱʘʶʪ ʧʦʚʩʝʤʝʩʪʥʦ ʠʣʠ ʢʘʢ ʧʨʦʤʝ-

ʞʫʪʦʯʥʳʡ ʧʨʦʜʫʢʪ. ʅʘʧʨʠʤʝʨ, ʧʦʩʣʝ ʫʙʦʨʢʠ ʨʘʥʥʠʭ ʦʚʦʱʝʡ ʠʭ ʚʳʩʘʞʠʚʘʶʪ. ʀʥʦʛʜʘ ʧʦʩʝʚ ʠʣʠ ʧʦʜ-

ʟʠʤʥʠʡ ʧʦʩʝʚ ʧʦʜ ʟʠʤʫ, ʧʦʩʣʝ ʮʚʝʪʝʥʠʷ ʚʝʩʥʦʡ ʤʘʩʩʫ ʟʘʤʘʯʠʚʘʶʪ ʠʣʠ ʚʘʨʷʪ, ʚʩʧʘʭʠʚʘʶʪ, ʫʯʘʩʪʦʢ ʚʳ-

ʨʘʚʥʠʚʘʶʪ ʠ ʢʫʣʴʪʠʚʠʨʫʶʪ. ɻʣʫʙʠʥʘ ʟʘʜʝʣʢʠ ʦʜʥʦʣʝʪʥʠʭ ʙʦʙʦʚ 5-6 ʩʤ, ʤʥʦʛʦʣʝʪʥʠʭ - 3-4 ʩʤ. 

ʂʦʩʪʥʘʷ ʤʫʢʘ ï ʵʪʦ ʧʝʨʝʨʘʙʦʪʢʘ ʢʦʩʪʝʡ ʞʠʚʦʪʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʟʘʙʦʝ ʞʠʚʦʪʥʳʭ. ɹʣʘʛʦʜʘʨʷ 

ʚʳʩʦʢʦʤʫ ʩʦʜʝʨʞʘʥʠʶ ʢʘʣʴʮʠʷ, ʦʩʦʙʝʥʥʦ ʬʦʩʬʦʨʘ. ʂʦʩʪʥʘʷ ʤʫʢʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʦʩʥʦʚʥʦʝ ʫʜʦʙʨʝ-

ʥʠʝ ʚ ʢʦʣʠʯʝʩʪʚʝ 3 - 4 ʢʛ/ʤ
2
. 

ʅʘʪʫʨʘʣʴʥʘʷ ʬʦʨʤʘ ʤʝʜʣʝʥʥʦ ʨʘʩʱʝʧʣʷʝʪʩʷ, ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʜʝʡʩʪʚʠʷ ʢʦʩʪʥʦʡ ʤʫʢʠ ʦʥʘ ʜʦʣʞʥʘ 

ʙʳʪʴ ʤʝʣʢʦʜʠʩʧʝʨʩʥʦʡ ʠ ʨʘʩʪʚʦʨʝʥʥʦʡ ʚ ʚʦʜʝ. ɽʛʦ ʤʦʞʥʦ ʜʦʙʘʚʣʷʪʴ ʚ ʢʦʤʧʦʩʪʳ, ʪʘʢ ʦʥ ʧʨʦʭʦʜʠʪ ʥʘ-

ʯʘʣʴʥʫʶ ʩʪʘʜʠʶ ʨʘʟʣʦʞʝʥʠʷ. 
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 ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʦʧʨʦʩʳ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʘʭʦ-

ʜʷʪʩʷ ʚ ʮʝʥʪʨʝ ʚʥʠʤʘʥʠʷ. ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʝʨʝʭʦʜʝ ʥʘ ʠʥʥʦʚʘʮʠʦʥʥʳʡ 

ʧʫʪʴ ʨʘʟʚʠʪʠʷ ʥʝ ʜʦʩʪʠʛʥʫʪʦ. ʀ ʟʜʝʩʴ ʛʣʘʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ: ʷʚʣʷʶʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ; ʟʘʢʨʳʪʠʝ ʥʘʫʯʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʘʛʨʘʨʥʦʛʦ ʧʨʦʬʠʣʷ; ʣʠʢʚʠʜʘʮʠʷ ʦʪ-

ʨʘʩʣʝʚʳʭ ʬʦʥʜʦʚ ʧʦʜʜʝʨʞʢʠ ʥʘʫʢʠ; ʥʝʜʦʩʪʘʪʢʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ; ʦʪʩʫʪʩʪʚʠʝ ʩʚʷʟʠ ʤʝʞʜʫ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʘʤʠ ʚʣʘʩʪʠ, ʥʘʫʢʦʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦʤ. 

ʉʣʘʙʳʤ ʟʚʝʥʦʤ ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʡ ʦʩʪʘʝʪʩʷ ʧʝʨʝʜʘʯʘ ʠ ʦʩʚʦʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ.  

ʉʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʧʝʮʠʬʠʯʝʩʢʫʶ ʦʪʨʘʩʣʴ ʵʢʦʥʦʤʠʢʠ, ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠ-

ʟʫʝʪʩʷ ʧʦʩʪʦʷʥʥʳʤ ʠ ʥʝʧʨʝʨʳʚʥʳʤ ʧʦʷʚʣʝʥʠʝʤ ʥʘ ʨʳʥʢʝ ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʰʝʥʠʡ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʪʝʭ-

ʥʦʣʦʛʠʡ, ʫʣʫʯʰʘʶʱʠʭ ʠ ʫʧʨʦʱʘʶʱʠʭ ʞʠʟʥʴ ʬʝʨʤʝʨʦʚ. 

ʀʥʥʦʚʘʮʠʦʥʥʘʷ ʩʪʨʘʪʝʛʠʷ ʨʘʟʚʠʪʠʷ ʘʛʨʘʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʝʚʦʟʤʦʞʥʘ ʙʝʟ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥ-

ʥʦʛʦ ʚʝʜʝʥʠʝ ʟʝʤʣʝʜʝʣʠʷ, ʪʨʝʙʫʶʱʝʛʦ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʟʥʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ʩʠʩʪʝʤʘʤʠ ʟʝʤʣʝʜʝʣʠʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʦʩʥʦʚʘʥʥʳʤʠ ʥʘ ʙʘʣʘʥʩʝ ʵʢʦʣʦʛʠʠ ʠ ʵʢʦʥʦ-

ʤʠʢʠ ʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʤʠ ʧʨʠ ʵʪʦʤ ʩʦʭʨʘʥʝʥʠʝ ʧʨʠʨʦʜʥʦʛʦ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʨʦʩʪ 

ʚʘʣʦʚʳʭ ʩʙʦʨʦʚ ʩʝʣʴʭʦʟʧʨʦʜʫʢʮʠʠ.  

ʂʨʦʤʝ ʪʦʛʦ, ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʦʣʞʥʳ ʙʳʪʴ ʩʚʷʟʘʥʳ ʚ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ ʵʢʦʥʦʤʠʯʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʯʝʨʝʟ ʩʝʚʦʦʙʦʨʦʪʳ, ʚʳʩʦʢʦʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʢʫʣʴʪʫʨʳ, ʦʙʨʘʙʦʪʢʫ ʧʦʯʚʳ, ʯʝʨʝʟ ʩʠʩʪʝʤʫ 

ʫʜʦʙʨʝʥʠʡ ʠ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ, ʩʦʨʪʦʩʤʝʥʳ ʠ ʩʦʨʪʦʦʙʥʦʚʣʝʥʠʷ, ʘ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʯʝʨʝʟ 

ʩʪʨʫʢʪʫʨʫ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʠ ʧʘʰʥʠ, ʯʝʨʝʟ ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʫʶ ʠ ʤʝʣʠʦʨʘʪʠʚʥʫʶ ʦʨʛʘ-

ʥʠʟʘʮʠʶ ʪʝʨʨʠʪʦʨʠʠ. ɺʳʙʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʧʦ ʦʙʨʘʙʦʪʢʝ 

ʧʦʯʚʳ, ʧʦʩʝʚʘ ʠ ʫʙʦʨʢʠ ʜʦʣʞʝʥ ʨʘʩʩʯʠʪʳʚʘʪʴʩʷ ʧʦ ʜʚʫʤ ʬʫʥʢʮʠʷʤ: ʮʝʣʝʚʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʠ ʩʪʦʠ-

ʤʦʩʪʥʦʛʦ ʜʦʭʦʜʘ [1]. 

ʇʨʠʤʝʥʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ɸʇʂ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʦ ʩ ʧʨʦʮʝʩʩʦʤ ʵʥʝʨʛʦʩʙʝʨʝ-

ʞʝʥʠʷ. ʕʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʜʦʣʞʥʦ ʨʝʰʠʪʴ ʚʦʧʨʦʩʳ ʥʝ ʪʦʣʴʢʦ ʩʥʠʞʝʥʠʷ ʧʨʷʤʳʭ 

ʠ ʩʦʚʦʢʫʧʥʳʭ ʟʘʪʨʘʪ ʵʥʝʨʛʠʠ, ʥʦ ʠ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʚ ʦʪʨʘʩʣʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ.  

ʄʝʨʦʧʨʠʷʪʠʷ ʧʦ ʚʥʝʜʨʝʥʠʶ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʘʛʨʘʨʥʳʡ ʩʝʢʪʦʨ ʈʦʩʩʠʠ ʧʨʦʚʦʜʠʪʩʷ ʚ ʜʚʫʭ 

ʮʝʣʷʭ. ʇʝʨʚʘʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʩ ʧʦʤʦʱʴʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʨʳʚʘ ʚ ɸʇʂ ʤʦʞʥʦ ʜʦʩʪʠʯʴ 

ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʨʦʩʪʘ ʚ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ. ɺʪʦʨʘʷ ʦʩʥʦʚʘʥʘ ʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʰʝʥʠʡ.  

ʎʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ɸʇʂ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʯʝʪʳʨʝ ʩʦʩʪʘʚʣʷʶʱʠʝ: 

1. ʎʠʬʨʦʚʘʷ ʙʘʟʘ (ʮʠʬʨʦʚʳʝ ʢʘʨʪʳ): 

2. ʎʠʬʨʦʚʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ: 

3. ɸʥʘʣʠʪʠʢʘ (ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ): 

4. ʎʠʬʨʦʚʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʧʨʦʜʘʞ. 

ɺʩʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʨʘʙʦʪʘʶʪ ʪʦʣʴʢʦ ʚ ʪʝʩʥʦʡ ʩʚʷʟʠ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. 

ʋʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠʛʨʘʝʪ ʦʛʨʦʤʥʫʶ ʨʦʣʴ ʚ ʵʢʦʥʦʤʠʢʝ ʩʪʨʘʥʳ. ʆʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʘʛʨʘʨʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʫʨʦʚʝʥʴ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦ-

ʧʘʩʥʦʩʪʠ [2]. 

ʈʘʟʨʘʙʦʪʢʘ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʝʢʪʦʨʘ ʜʦʣʞʥʘ ʧʨʠʚʣʝ-

ʢʘʪʴ ʢʘʢ ʦʪʜʝʣʴʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʪʘʢ ʠ ʚʝʜʫʱʠʭ ʧʨʦʛʨʘʤʤʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ, ʩʦʟʜʘʚʘʪʴ 

ʮʠʬʨʦʚʳʝ ʣʘʙʦʨʘʪʦʨʠʠ. ʇʨʠ ʵʪʦʤ ʧʦʜʭʦʜʝ ʙʫʜʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʝʥʦ ʢʘʯʝʩʪʚʦ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʧʨʦ-

ʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʘ ʠʥʜʫʩʪʨʠʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʊʘʢ ʞʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʤʦʛʘʶʪ ɸʇʂ ʙʳʪʴ ʙʣʠʞʝ ʢ ʧʦʪʨʝʙʠʪʝʣʶ, ʪʦ ʝʩʪʴ ʧʨʦʛʥʦ-

ʟʠʨʦʚʘʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʨʳʥʢʘ, ʩʧʨʦʩʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ. ʎʠʬʨʦʚʘʷ ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ 

ɺ 
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ʷʚʣʷʝʪʩʷ ʦʩʦʙʳʤ ʚʠʜʦʤ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʧʦʜʛʦʪʦʚʢʘ 

ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʧʦʟʚʦʣʠʪʴ ʫʩʧʝʰʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʬʫʥʢʮʠʠ ʩ ʫʯʝʪʦʤ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʨʦ-

ʛʨʘʤʤ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʘʛʨʘʨʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʚ ʢʘʯʝʩʪʚʝ ʫʧʨʘʚʣʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ɹʇʃɸ ʠ 

ʘʚʪʦʧʠʣʦʪʳ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ ʩ ʢʘʞʜʳʤ ʜʥʝʤ. ʉʨʝʜʠ ʥʠʭ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦ 

ʚʦʩʪʨʝʙʦʚʘʥʳ: çɹʝʩʧʠʣʦʪʥʳʝ ʪʝʭʥʦʣʦʛʠʠè, çɻʝʦʢʩʘʥè, çɻʝʦʉʝʨʚʠʩè, çɸʚʪʦʥʦʤʥʳʝ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʝ 

ʩʠʩʪʝʤʳè.  

ʋʧʨʘʚʣʝʥʯʝʩʢʘʷ ʬʫʥʢʮʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʤʦʥʠʪʦʨʠʥʛʝ ʪʝʭʥʠʢʠ, ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʘʛʨʦ-

ʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

ʀʥʥʦʚʘʮʠʠ ʜʣʷ ʦʪʨʘʩʣʠ ɸʇʂ ʤʦʛʫʪ ʩʫʱʝʩʪʚʝʥʥʦ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʨʘʩʭʦʜʳ ʠ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʙʦʪ.  

ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʬʝʨʤʝʨʘʤ ʠ ʩʝʣʴʭʦʟʦʨʛʘʥʠʟʘʮʠʷʤ ʚʥʝʜʨʠʪʴ ʚ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝ ʧʦ-ʥʘʩʪʦʷʱʝʤʫ ʥʦʚʳʝ ʧʨʦʜʫʢʪʳ, ʧʨʦʮʝʩʩʳ ʠʣʠ ʩʧʦʩʦʙʳ ʦʨʛʘʥʠʟʘʮʠʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʨʝʟʫʣʴʪʘ-

ʪʠʚʥʦʩʪʠ, ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʚʥʝʰʥʠʤ ʧʦʪʨʷʩʝʥʠʷʤ ʩ ʮʝʣʴʶ ʨʝʰʝʥʠʷ ʪʦʡ ʠʣʠ 

ʠʥʦʡ ʧʨʦʙʣʝʤʳ [3]. 

ʊʝʭʥʦʣʦʛʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ï ʵʪʦ ʚʩʝ ʤʝʪʦʜʳ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʫʩʦʚʝʨ-

ʰʝʥʩʪʚʦʚʘʪʴ ʣʶʙʦʡ ʧʨʦʮʝʩʩ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʳʨʘʱʠʚʘʥʠʝʤ ʠʣʠ ʦʙʨʘʙʦʪʢʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʘʛʨʘʨʥʦʤ ʩʝʢ-

ʪʦʨʝ. ɺʳʙʦʨ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʩʧʦʩʦʙʘ ʪʝʭʥʦʣʦʛʠʠ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ, ʥʘʯʠʥʘʷ ʦʪ ʢʣʠʤʘʪʠ-

ʯʝʩʢʠʭ ʫʩʣʦʚʠʷ ʜʦ ʨʘʟʤʝʨʘ ʪʝʨʨʠʪʦʨʠʠ, ʥʘ ʢʦʪʦʨʦʤ ʨʘʩʧʦʣʦʞʝʥʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ.  

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʳʜʝʣʷʶʪ ʥʝʩʢʦʣʴʢʦ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ: 

1. ʊʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ: 

ɺʩʝ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʟʝʤʣʝʜʝʣʠʷ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʧʣʦʜʦ-

ʨʦʜʠʷ ʧʦʯʚʳ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʦʯʚʦʟʘʱʠʪ-

ʥʳʤʠ ʤʝʨʦʧʨʠʷʪʠʷʤʠ.  

ʉʝʣʴʭʦʟʧʨʦʠʟʚʦʜʠʪʝʣʠ ʧʨʠʤʝʥʷʶʪ ʥʦʚʳʝ ʚʣʘʛʦʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ.  

ʂ ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʘʢʦʡ ʪʝʭʥʠʢʠ ʦʪʥʦʩʠʪʩʷ ʜʚʫʢʨʘʪʥʘʷ ʵʢʦʥʦʤʠʷ ʪʦʧʣʠʚʘ ʠ ʧʦ-

ʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ, ʯʪʦ ʚʝʜʝʪ ʢ ʩʥʠʞʝʥʠʶ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ.  

ɻʣʘʚʥʘʷ ʮʝʣʴ ï ʩʥʠʞʝʥʠʝ ʧʨʦʮʝʥʪʘ ʨʫʯʥʦʛʦ ʪʨʫʜʘ ʠ ʘʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠ 

ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʩʝʣʴʭʦʟʤʘʰʠʥ.  

ʂʘʢ ʧʨʘʚʠʣʦ, ʵʪʦ ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʘʷ ʪʝʭʥʠʢʘ: ʦʧʨʳʩʢʠʚʘʪʝʣʠ, ʪʨʘʢʪʦʨʳ, ʢʫʣʴʪʠʚʘʪʦʨʳ, ʧʣʫʛʠ, 

ʫʙʦʨʦʯʥʳʝ ʢʦʤʙʘʡʥʳ.  

2. ʊʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ: 

ɺ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʥʝʜʨʷʶʪ ʩʧʝʮʠʘʣʴʥʳʝ ʤʝʨʳ ʧʦ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʧʨʠʤʝʥʝʥʠʶ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ, ʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʢʦʨʤʦʚʳʝ ʢʫʣʴʪʫʨʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʢʨʫʛʣʦʛʦʜʠʯʥʦʝ ʩʙʘʣʘʥ-

ʩʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ, ʩʦʚʤʝʩʪʥʦ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʷʤʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʠ ʢʦʨʤʣʝʥʠʶ 

ʩʢʦʪʘ, ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʟʘʪʨʘʪʳ ʧʦʯʪʠ ʚ 2 ʨʘʟʘ. 

ʉʫʱʝʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʠ: ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʪʝʭʥʠʢʘ ʠ 

ʦʙʦʨʫʜʦʚʘʥʠʝ, ʞʠʜʢʠʝ ʤʠʢʨʦʫʜʦʙʨʝʥʠʷ, ʛʝʥʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʞʠʚʦʪʥʳʭ. 

3. ʊʝʭʥʦʣʦʛʠʷ ʭʨʘʥʝʥʠʷ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ɸʛʨʦʧʨʦʤʳʰʣʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʩʪʘʚʠʪ ʧʝʨʝʜ ʩʦʙʦʡ ʟʘʜʘʯʫ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦ-

ʣʦʛʠʡ ʜʣʠʪʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ ʠ ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʝʨʝʨʘʙʦʪʢʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ. 

ɻʣʘʚʥʳʝ ʬʘʢʪʦʨʳ ʫʩʧʝʰʥʦʛʦ ʭʨʘʥʝʥʠʷ ʚ ʢʘʤʝʨʘʭ ʠ ʩʢʣʘʜʘʭ ï ʵʪʦ ʩʦʙʣʶʜʝʥʠʝ: ʪʝʤʧʝʨʘʪʫʨʳ (ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʜʫʢʪʘ); ʚʣʘʞʥʦʩʪʠ (ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ, ʚʣʘʞʥʦʩʪʴ 

ʜʦʣʞʥʘ ʙʳʪʴ ʦʪ 85 ʜʦ 95%); ʩʦʩʪʘʚʘ ʛʘʟʦʚʦʡ ʩʨʝʜʳ (ʭʨʘʥʝʥʠʝ ʚ ʛʝʨʤʝʪʠʯʥʳʭ ʝʤʢʦʩʪʷʭ) [4]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʬʝʨʤʝʨʘʤ ʠ ʩʝʣʴʭʦʟʦʨʛʘʥʠʟʘʮʠʷʤ, ʚʥʝ-

ʜʨʠʪʴ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦ-ʥʘʩʪʦʷʱʝʤʫ ʥʦʚʳʝ ʧʨʦʜʫʢʪʳ, ʧʨʦʮʝʩʩʳ ʠʣʠ ʩʧʦʩʦʙʳ ʦʨʛʘʥʠʟʘʮʠʠ ʜʣʷ ʧʦ-

ʚʳʰʝʥʠʷ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ, ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʚʥʝʰʥʠʤ ʧʦʪʨʷʩʝʥʠʷʤ ʩ ʮʝʣʴʶ 

ʨʝʰʝʥʠʷ ʪʦʡ ʠʣʠ ʠʥʦʡ ʧʨʦʙʣʝʤʳ.  
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ɺ ʥʘʫʯʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʢʘʯʝʩʪʚʘ ʚʦʟʜʫʭʘ ʠ ʩʪʨʫʢʪʫʨʳ ʩʪʦʯʥʳʭ ʚʦʜ, 

ʩʙʨʘʩʳʚʘʝʤʳʭ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ ʂɹʈ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ ʨʘʟʚʠʪʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʪʫʨʠʟʤʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʨʝʩʧʫʙʣʠʢʠ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʙʩʪʘ-

ʥʦʚʢʘ. ɺ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʨʝʩʧʫʙʣʠʢʝ ʩʦʩʪʦʷʥʠʝ ʵʢʦʣʦʛʠʠ ʥʝ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʢʨʠʪʠʯʥʳʤ, ʥʦ ʠ 

ʠʤʝʶʱʠʝʩʷ ʧʨʦʙʣʝʤʳ ʪʨʝʙʫʶʪ ʤʠʥʠʤʠʟʘʮʠʠ ʥʘʥʦʩʠʤʦʛʦ ʚʨʝʜʘ ʧʨʠʨʦʜʝ. 
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ɸnnotation 
The scientific article presents the results of the analysis of air quality and the structure of wastewater 

discharged into surface water bodies of the KBR. It has been established that the development of ecological 

tourism in the territory of the Kabardino-Balkarian Republic is significantly influenced by the ecological situ-

ation. In the Kabardino-Balkarian Republic, the state of ecology is not very critical, but the existing problems 

require minimizing the damage to nature. 

Keywords: water, air, quality, tourism, ecology. 

 

 

ʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʘʷ ʨʝʩʧʫʙʣʠʢʘ ʨʘʩʧʦʣʘʛʘʝʪ ʚʩʝʤʠ ʪʫʨʠʩʪʠʯʝʩʢʠʤʠ ʠ ʧʨʠʨʦʜʥʳʤʠ ʨʝʩʫʨ-

ʩʘʤʠ, ʘ ʪʘʢʞʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ. 

ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʨʝʩʧʫʙ-

ʣʠʢʠ ʥʝʦʙʭʦʜʠʤʦ ʦʮʝʥʠʪʴ ʩʦʩʪʦʷʥʠʝ ʵʢʦʣʦʛʠʠ ʚ ʜʘʥʥʦʤ ʨʝʛʠʦʥʝ. ʇʦʪʦʤʫ ʯʪʦ ʙʝʟ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʘʩ-

ʧʝʢʪʘ, ʢʦʪʦʨʳʡ ʧʦʜʢʨʝʧʣʝʥ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʠ ʥʘʫʯʥʳʤʠ ʬʘʢʪʘʤʠ ʦʨʛʘʥʠʟʘʮʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟ-

ʤʘ ʥʝʚʦʟʤʦʞʥʘ.  

ʎʝʣʴʶ ʥʘʫʯʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʥʘ ʨʘʟʚʠʪʠʝ 

ʪʫʨʠʟʤʘ ʚ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʨʝʩʧʫʙʣʠʢʝ. 

ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʘʷ ʨʝʩʧʫʙʣʠʢʘ ʙʦʛʘʪʘ ʚʧʝʯʘʪʣʷʶʱʠʤʠ ʧʨʠʨʦʜʥʳʤʠ ʣʘʥʜʰʘʬʪʘʤʠ, ʘ ʪʘʢʞʝ 

ʫʥʠʢʘʣʴʥʦʡ ʬʣʦʨʦʡ ʠ ʬʘʫʥʦʡ. ɺʦʟʜʫʰʥʳʡ ʙʘʩʩʝʡʥ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʚʘʞʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʦʢʨʫʞʘʶ-

ʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʠ ʧʨʦʮʝʩʩ ʜʳʭʘʥʠʷ ʧʨʠʩʫʱ ʚʩʝʤ ʞʠʚʳʤ ʦʨʛʘʥʠʟʤʘʤ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢʘʯʝʩʪʚʦ 

ʚʦʟʜʫʭʘ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʚʘʞʥʳʤ ʢʨʠʪʝʨʠʝʤ.  

ɺ ʘʪʤʦʩʬʝʨʫ ʚʳʙʨʘʩʳʚʘʶʪʩʷ ʟʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ ʦʪ ʩʪʘʮʠʦʥʘʨʥʳʭ ʠ ʧʝʨʝʜʚʠʞʥʳʭ ʠʩʪʦʯʥʠ-

ʢʦʚ. ʇʝʨʝʜʚʠʞʥʳʝ ʠʩʪʦʯʥʠʢʠ ʚ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʨʝʩʧʫʙʣʠʢʝ ʚʥʦʩʷʪ ʜʦ 98 % ʦʪ ʚʩʝʡ ʤʘʩʩʳ ʚʳ-

ʙʨʦʩʦʚ (ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʦʚ) ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ [1, ʩ.39].  

ɺ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʠʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʙʦʣʴʰʝ 250 ʪʳʩ. ʝʜʠʥʠʮ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, 

ʠʟ ʥʠʭ ʛʨʫʟʦʚʦʡ ʘʚʪʦʪʨʘʥʩʧʦʨʪ ʠ ʘʚʪʦʙʫʩʳ ʩʦʩʪʘʚʣʷʶʪ 20 %, ʣʝʛʢʦʚʦʡ ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪ ï 80 

[2, ʩ115]. 
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 ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʨʝʩʧʫʙʣʠʢʠ ʩʫʤʤʘʨʥʳʡ ʚʳʙʨʦʩ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ 

ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 80,0 ʪʳʩ. ʪ ʚ ʛʦʜ: ï ʦʪ ʩʪʘʮʠʦʥʘʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʝʥʠʷ ï 3,949 ʪʳʩ. ʪ; ï ʦʪ ʘʚ-

ʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ï 76,051 ʪʳʩ. ʪ. [3, ʩ.67]. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʘʪʤʦ-

ʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʚ ʟʦʥʝ ʚʣʠʷʥʠʷ ʆɸʆ çɻʠʜʨʦʤʝʪʘʣʣʫʨʛè ʚ 2016 ʛ. ʦʪʤʝʯʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʧʨʦʙ, ʧʨʝʚʳ-

ʰʘʶʱʠʭ ʇɼʂ ʧʦ ʩʝʨʦʚʦʜʦʨʦʜʫ, ʭʣʦʨʠʩʪʦʤʫ ʚʦʜʦʨʦʜʫ, ʘʤʤʠʘʢʫ [3, ʩ. 70]. 

ʉʣʝʜʫʶʱʠʤ ʚʘʞʥʳʤ ʢʨʠʪʝʨʠʝʤ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ ʷʚʣʷʝʪʩʷ ʢʘʯʝʩʪʚʦ ʚʦ-

ʜʳ ʚ ʨʝʛʠʦʥʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʥʫʪʨʝʥʥʠʝ ʚʦʜʳ ʨʝʩʧʫʙʣʠʢʠ ʷʚʣʷʶʪʩʷ ʩʘʤʳʤ ʫʷʟʚʠʤʳʤ ʵʣʝʤʝʥʪʦʤ 

ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ. ʄʫʩʦʨʥʳʝ ʩʚʘʣʢʠ, ʩʪʦʯʥʳʝ ʚʦʜʳ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʩʢʣʘʜʳ ʭʨʘʥʝʥʠʷ 

ʷʜʦʭʠʤʠʢʘʪʦʚ ʠ ʫʜʦʙʨʝʥʠʡ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜ ʨʝʩʧʫʙʣʠʢʠ.  

ɺʨʝʜʥʳʝ (ʟʘʛʨʷʟʥʷʶʱʠʝ) ʚʝʱʝʩʪʚʘ ʧʨʠ ʧʦʧʘʜʘʥʠʠ ʚ ʧʨʠʨʦʜʥʳʝ ʚʦʜʦʝʤʳ ʧʨʠʚʦʜʷʪ ʢ ʢʘʯʝʩʪʚʝʥ-

ʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʚʦʜʳ. ʕʪʦ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʠʟʤʝʥʝʥʠʶ ʮʚʝʪʘ ʚʦʜʳ, ʧʦʷʚʣʝʥʠʶ ʧʣʘʚʘʶʱʠʭ ʚʝ-

ʱʝʩʪʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ ʠ ʟʘʧʘʭʘ, ʘ ʪʘʢʞʝ ʦʩʘʜʢʘ ʥʘ ʜʥʝ ʚʦʜʦʝʤʘ [4].  

ʈʝʢʘ ɹʘʢʩʘʥ ʠʤʝʝʪ ʩʘʤʦʝ ʚʳʩʦʢʦʝ ʟʘʛʨʷʟʥʝʥʠʝ, ʛʜʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʫʩʪʘʥʦʚʣʝʥʳ 

12 ʩʪʚʦʨʦʚ ʥʘʙʣʶʜʝʥʠʷ. ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʦʜʳ ʠ ʬʠʟʠʯʝʩʢʠʝ ʩʚoʡʩʪʚʘ ʷʚʣʷʶʪʩʷ ʫʜʦʚʣʝ-

ʪʚʦʨʠʪʝʣʴʥʳʤʠ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʛʦʜʘ ʠ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʦʥʠ ʤʝʥʷʶʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. 

ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʩʙʨʦʩʘ ʟʘʛʨʷʟʥʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ ʥʘ ʪʝʨʨʠʪʦ-

ʨʠʠ ʂɹʈ ʟʘ 5 ʣʝʪ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 11 [5, 581].  

ɸʥʘʣʠʟ ʩʪʨʫʢʪʫʨʳ ʩʪʦʯʥʳʭ ʚʦʜ, ʩʙʨʘʩʳʚʘʝʤʳʭ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ ʂɹʈ, ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʚʝʣʠʯʝʥʠʠ ʥʘ 20% ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʯʠʱʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʚ 2021 ʛ., ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ 2017 ʛ. ʇʦʣʦʞʠʪʝʣʴʥʳʤ ʤʦʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ ʚʦʜʳ ʙʝʟ ʦʯʠʩʪʢʠ ʟʘ 

ʵʪʦʪ ʞʝ ʧʝʨʠʦʜ ʚ 7,3 ʨʘʟʘ [4-5]. ʆʙʲʸʤ ʩʪʦʯʥʳʭ ʚʦʜ, ʤʣʥ. ʤ
3 

 

 
ʈʠʩʫʥʦʢ 1 ï ɼʠʥʘʤʠʢʘ ʩʙʨʦʩʘ ʟʘʛʨʷʟʥʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʨʝʩʧʫʙʣʠʢʠ ʟʘ 2017ï2021 ʛʛ. 

 

ʇʨʠ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʪʝʨʨʠʪʦʨʠʠ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʨʝʩʧʫʙʣʠʢʠ, ʧʦ ʜʘʥʥʳʤ ʩʦʮʠʘʣʴʥʦ-

ʛʠʛʠʝʥʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʩ ʫʯʝʪʦʤ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʰʥʦʛʦ ʙʘʩʩʝʡʥʘ, ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, ʘ ʪʘʢ-

ʞʝ ʩʦʜʝʨʞʘʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʧʠʪʴʝʚʦʡ ʚʦʜʝ ʧʦʣʫʯʠʣʠ ʩʣʝʜʫʶʱʠʡ ʧʦʢʘʟʘʪʝʣʴ ʘʥʪʨʦʧʦʪʝʭ-

ʥʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ (ʪʘʙʣʠʮʘ 1) [6, ʩ. 94].  

 

ʊʘʙʣʠʮʘ 1 ï ʇʦʢʘʟʘʪʝʣʴ ʢʦʤʧʣʝʢʩʥʦʡ ʘʥʪʨʦʧʦʪʝʭʥʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʚ ʂʘʙʘʨʜʠʥʦïɹʘʣʢʘʨʩʢʦʡ  

ʨʝʩʧʫʙʣʠʢʝ, 2021 ʛ. 

ʊʝʨʨʠʪʦʨʠʷ 
ʇʦʢʘʟʘʪʝʣʴ ʢʦʤʧʣʝʢʩʥʦʡ ʘʥʪʨʦ-

ʧʦʪʝʭʥʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ 
ʈʘʥʛʦʚʦʝ ʤʝʩʪʦ 

ɹʘʢʩʘʥ 0,57 7 

ʇʨʦʭʣʘʜʥʳʡ 0,70 3 

ʅʘʣʴʯʠʢ 1,12 1 

ɹʘʢʩʘʥʩʢʠʡ ʨʘʡʦʥ 0,62 6 

ɿʦʣʴʩʢʠʡ ʨʘʡʦʥ 0,97 2 

ʃʝʩʢʝʥʩʢʠʡ ʨʘʡʦʥ 0,51 12 

ʄʘʡʩʢʠʡ ʨʘʡʦʥ 0,56 9 

ʇʨʦʭʣʘʜʥʝʥʩʢʠʡ ʨʘʡʦʥ 0,66 4 

ʊʝʨʩʢʠʡ ʨʘʡʦʥ 0,55 10 

ʋʨʚʘʥʩʢʠʡ ʨʘʡʦʥ 0,61 8 

ʏʝʛʝʤʩʢʠʡ ʨʘʡʦʥ 0,63 5 

ʏʝʨʝʢʩʢʠʡ ʨʘʡʦʥ 0,18 13 

ʕʣʴʙʨʫʩʩʢʠʡ ʨʘʡʦʥ 0,52 11 
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ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʩʪʦʣʠʮʝ ʨʝʩʧʫʙʣʠʢʠ ʛ. ʅʘʣʴʯʠʢ. ʆʩ-

ʥʦʚʥʳʤʠ ʟʘʛʨʷʟʥʠʪʝʣʷʤʠ ʚʳʩʪʫʧʘʶʪ ʘʚʪʦʪʨʘʩʥʧʦʨʪ ʠ ʆɸʆ çɻʠʜʨʦʤʝʪʘʣʣʫʨʛè. ɺʪʦʨʦʝ ʤʝʩʪʦ, ʩʦʛʣʘʩʥʦ 

ʩʧʠʩʢʫ, ʟʘʥʠʤʘʝʪ ɿʦʣʴʩʢʠʡ ʨʘʡʦʥ, ʚ ʢʦʪʦʨʦʤ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʥʠʪʨʘʪʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʧʠʪʴʝʚʦʡ ʚʦʜʳ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʦʜʝʨʞʘʥʠʷ ʚʝʱʝʩʪʚʘ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 17,5 ʜʦ 54,75 

ʤʣʛ/ʣ. ʊʨʝʪʴʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʛ. ʇʨʦʭʣʘʜʥʳʡ, ʠʟ-ʟʘ ʟʘʚʦʜʘ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʤʝʜʥʦʡ ʢʘʪʘʥʢʠ, ʢʦʪʦʨʳʡ 

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʰʥʦʛʦ ʙʘʩʩʝʡʥʘ ʦʢʩʠʜʘʤʠ ʩʝʨʳ, ʤʝʜʠ ʠ ʩʚʠʥʮʘ 

[7, ʩ. 255].  

ɿʘʢʣʶʯʝʥʠʝ. ʕʢʦʣʦʛʠʷ ʠʤʝʝʪ ʧʨʷʤʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʪʫʨʠʟʤʘ ʚ ʪʦʤ ʠʣʠ ʠʥʦʤ ʨʝʛʠʦʥʝ. ɺ 

ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʨʝʩʧʫʙʣʠʢʝ ʩʦʩʪʦʷʥʠʝ ʵʢʦʣʦʛʠʠ ʥʝ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʢʨʠʪʠʯʥʳʤ, ʥʦ ʠ ʠʤʝʶʱʠʝʩʷ 

ʧʨʦʙʣʝʤʳ ʪʨʝʙʫʶʪ ʠʣʠ ʧʦʣʥʦʛʦ ʫʩʪʨʘʥʝʥʠʷ, ʠʣʠ ʤʠʥʠʤʠʟʘʮʠʠ ʥʘʥʦʩʠʤʦʛʦ ʚʨʝʜʘ ʧʨʠʨʦʜʝ ʨʝʛʠʦʥʘ. ʊʘʢ 

ʢʘʢ ʧʦʩʝʱʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʪʨʦʧ, ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʪʘʢʠʭ ʢʘʢ: ʨʝʢʠ, ʛʦʨʳ, ʣʝʩʘ, ʚʦʜʦʝʤʳ ʠ ʪ.ʜ. 

ʥʝʚʦʟʤʦʞʥʦ ʧʨʠ ʥʘʣʠʯʠʠ ʜʦʩʪʘʪʦʯʥʦ ʚʠʜʠʤʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʨʝʰʝʥʠʝ ʵʢʦʣʦ-

ʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʪʝʤʦʡ ʜʣʷ ʨʝʛʠʦʥʘ. 

 ʈʝʩʧʫʙʣʠʢʘ ʦʙʣʘʜʘʝʪ ʚʩʝʤʠ ʥʝʦʙʭʦʜʠʤʳʤʠ ʨʝʩʫʨʩʘʤʠ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʵʢʦʣʦʛʠ-

ʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ [8, ʩ. 544], ʥʦ ʙʝʟ ʧʦʜʜʝʨʞʘʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʜʘʥʥʳʡ ʚʠʜ ʪʫʨʠʟʤʘ 

ʥʝ ʙʫʜʝʪ ʧʨʠʥʦʩʠʪʴ ʥʠ ʜʦʭʦʜʘ, ʥʠ ʫʜʦʚʦʣʴʩʪʚʠʷ ʪʫʨʠʩʪʘʤ ʦʪ ʧʦʩʝʱʝʥʠʷ ʨʝʩʧʫʙʣʠʢʠ. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ 

ʧʨʠʥʮʠʧʘʭ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ, ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ, ʪʝʨʨʠʪʦʨʠʷ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʨʝʩʧʫʙʣʠʢʠ 

ʤʦʞʝʪ ʩʪʘʪʴ ʮʝʥʪʨʦʤ ʧʨʠʪʷʞʝʥʠʷ ʣʶʙʠʪʝʣʝʡ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ ʠ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʫʨʦʚʥʷ ʚʦʚʣʝʯʝʥʥʦʩʪʠ ʠ ʧʨʦʩʚʝʱʝʥʠʷ ʦʙʱʝʩʪʚʘ ʚ ʦʙʣʘʩʪʠ ʵʢʦʣʦʛʠʠ, ʥʦ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ ʩʦʙʣʶʜʝʥʠʷ 

ʵʪʠʭ ʧʨʠʥʮʠʧʦʚ [9, ʩ. 63]. ʊʘʢ ʢʘʢ ʚ ʨʝʩʧʫʙʣʠʢʝ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝ ʪʨʦʥʫʪʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʨʝʘʣʠ-

ʟʘʮʠ ̫ʠ ʦʨʛʘʥʠʟʘʮʠ ̫ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ ʧʦʟʚʦʣʠʪ ʩʦʭʨʘʥʠʪʴ ʠ ʨʘʟʚʠʪʴ ʫʥʠʢʘʣʴʥʫʶ ʵʢʦʩʠʩʪʝʤʫ 

ʨʝʩʧʫʙʣʠʢʠ.  
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ɸnnotation 

This article discusses the features of the provision of services by control authorities during the period of 

the moratorium, as well as a preventive visit as an alternative to excessive planned control (supervisory) activ-

ities. 
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 ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʘʣʠʷʭ ʚʦʧʨʦʩ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʥʪʨʦʣʴʥʦ-ʥʘʜʟʦʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪ-

ʩʷ ʪʝʦʨʝʪʠʯʝʩʢʠ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤ ʜʣʷ ʥʘʰʝʡ ʩʪʨʘʥʳ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʙʦʣʴʰʠʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʥʦʚʦʚʚʝʜʝʥʠʡ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ, ʢʦʪʦʨʳʝ ʠʟʤʝʥʠʣʠ ʧʦʜʭʦʜʳ ʢ ʧʨʦʚʝʜʝʥʠʶ ʛʦʩʫʜʘʨʩʪ-

ʚʝʥʥʳʭ ʧʨʦʚʝʨʦʢ ʠ ʥʘʜʟʦʨʘ, ʢ ʩʦʙʣʶʜʝʥʠʶ ʧʨʘʚʠʣ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʦʙʲʝʢʪʘʭ. 

ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʙʠʟʥʝʩ-ʩʦʦʙʱʝʩʪʚʘ ʥʝʦʜʥʦʢʨʘʪʥʦ ʟʘʷʚʣʷʣʠ, ʯʪʦ ʜʝʷʪʝʣʴʥʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʥʘʜʟʦʨʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʟʥʘʯʠʪʝʣʴʥʦ ʪʦʨʤʦʟʠʪ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʥʘʰʝʡ ʩʪʨʘʥʳ. ʉʫʱʝʩʪʚʝʥʥʦʝ 

ʩʦʢʨʘʱʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʚʝʨʦʢ, ʧʦ ʤʥʝʥʠʶ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʭ ʯʠʥʦʚʥʠʢʦʚ, ʧʦʤʦʞʝʪ ʧʝʨʝʞʠʪʴ 

ʩʣʦʞʥʳʝ ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʝ ʚʨʝʤʝʥʘ.  

ɺ ʥʘʯʘʣʝ 2022 ʛʦʜʘ ʙʠʟʥʝʩ ʥʫʞʜʘʣʩʷ ʚ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʧʦʜʜʝʨʞʢʝ, ʜʣʷ ʵʪʦʛʦ ʇʨʘʚʠʪʝʣʴʩʪʚʦ 

ʈʌ 10 ʤʘʨʪʘ 2022 ʛʦʜʘ ʚʳʧʫʩʪʠʣʦ ʇʦʩʪʘʥʦʚʣʝʥʠʝ ˉ336, ʦʧʠʩʳʚʘʶʱʝʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʛʦ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʥʘʜʟʦʨʘ. ʆʩʥʦʚʥʳʤ ʘʢʮʝʥʪʦʤ ʜʦʢʫʤʝʥʪʘ ʷʚʣʷʝʪʩʷ ʦʪʤʝʥʘ ʧʣʘʥʦʚʳʭ 

ʢʦʥʪʨʦʣʴʥʳʭ (ʥʘʜʟʦʨʥʳʭ) ʤʝʨʦʧʨʠʷʪʠʡ. ɺʤʝʩʪʦ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʣʘʥʦʚʳʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʙʫʜʝʪ ʥʘʟʥʘ-

ʯʘʪʴʩʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʡ ʚʠʟʠʪ (ʜʘʣʝʝ ʧʨʦʬʠʣ. ʧʦʩʝʱʝʥʠʝ), ʙʝʟ ʧʨʘʚʦ ʥʘ ʦʪʢʘʟ ʦʪ ʤʝʨʦʧʨʠʷʪʠʷ. [1] 

ʋʩʪʘʥʦʚʣʝʥʥʘʷ ʤʝʨʘ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʙʠʟʥʝʩʫ ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʠʟʣʠʰʥʝʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʦ ʩʪʦ-

ʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʘ. ɺ ʢʘʯʝʩʪʚʝ ʦʪʚʝʪʥʦʛʦ ʰʘʛʘ ʛʦʩʫʜʘʨʩʪʚʦ ʦʞʠʜʘʝʪ ʜʦʙʨʦʩʦʚʝʩʪʥʦʝ ʩʦʙʣʶʜʝʥʠʝ ʥʝʦʙ-

ʭʦʜʠʤʳʭ ʪʨʝʙʦʚʘʥʠʡ. ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʦʥʪʨʦʣʴʥʳʝ (ʥʘʜʟʦʨʥʳʝ) ʦʨʛʘʥʳ ʦʩʪʘʚʣʷʶʪ ʟʘ 

ɺ 
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ʩʦʙʦʡ ʧʨʘʚʦ ʚʳʷʚʣʷʪʴ ʧʨʠʯʠʥʳ, ʬʘʢʪʦʨʳ ʠ ʫʩʣʦʚʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʚʣʝʯʴ ʟʘ ʩʦʙʦʡ ʥʘʨʫʰʝʥʠʷ ʦʙʷ-

ʟʘʪʝʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʠ (ʠʣʠ) ʧʨʠʯʠʥʝʥʠʝ ʚʨʝʜʘ (ʫʱʝʨʙʘ) ʮʝʥʥʦʩʪʷʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. ɸʥʘʣʠʟʠʨʫʷ 

ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ, ʦʨʛʘʥʳ ʛʦʩʩʣʫʞʙʳ ʚʳʷʚʣʷʶʪ ʯʘʩʪʦ ʥʘʨʫʰʘʝʤʳʝ ʪʨʝʙʦʚʘʥʠʷ ʠ ʩʧʦʩʦʙʳ ʠʭ ʥʝʜʦ-

ʧʫʱʝʥʠʷ ʚ ʙʫʜʫʱʝʤ.  

ʇʨʦʬʠʣʘʢʪʠʯʝʩʢʦʝ ʤʝʨʦʧʨʠʷʪʠʝ ï ʧʨʦʮʝʜʫʨʘ, ʧʨʦʚʦʜʠʤʘʷ ʦʨʛʘʥʘʤʠ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ ʩ 

ʮʝʣʴʶ ʧʨʦʷʚʠʪʴ ʧʨʠʟʥʘʢʠ ʙʫʜʫʱʠʭ ʥʘʨʫʰʝʥʠʡ ʦʙʷʟʘʪʝʣʴʥʳʭ ʧʨʘʚʠʣ ʥʘ ʦʙʲʝʢʪʘʭ ʢʦʥʪʨʦʣʷ, ʜʣʷ ʩʥʠ-

ʞʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʥʘʥʝʩʝʥʠʷ ʫʱʝʨʙʘ. ɺʠʜʳ ʧʨʦʬ. ʤʝʨʦʧʨʠʷʪʠʡ (ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ, ʦʙʦʙʱʝʥʠʝ 

ʧʨʘʚʦʧʨʠʤʝʥʠʪʝʣʴʥʦʡ ʧʨʘʢʪʠʢʠ, ʦʙʲʷʚʣʝʥʠʝ ʧʨʝʜʦʩʪʝʨʝʞʝʥʠʡ, ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʝ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝ-

ʩʢʠʡ ʚʠʟʠʪ), ʙʝʟ ʢʦʪʦʨʳʭ ʥʝ ʦʙʭʦʜʠʪʩʷ ʥʠ ʦʜʠʥ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʦʥʪʨʦʣʴ (ʥʘʜʟʦʨ), ʝʩʣʠ ʚ ʜʨʫʛʠʭ ʬʝ-

ʜʝʨʘʣʴʥʳʭ ʟʘʢʦʥʘʭ ʥʝ ʩʢʘʟʘʥʦ ʠʥʦʝ ʦ ʚʠʜʝ ʢʦʥʪʨʦʣʷ [3].  

ɺ ʩʚʷʟʠ ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠ, ʚʥʦʩʠʤʳʤʠ ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ˉ336, ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʝ ʧʦʩʝʱʝʥʠʝ ʚʳ-

ʭʦʜʠʪ ʥʘ ʧʝʨʝʜʥʠʡ ʧʣʘʥ ʩʨʝʜʠ ʚʩʝʭ ʚʠʜʦʚ ʥʘʜʟʦʨʘ. ʇʨʦʘʥʘʣʠʟʠʨʫʝʤ ʬʫʥʢʮʠʠ, ʦʧʠʩʳʚʘʶʱʠʝ ʵʪʦʪ ʪʠʧ 

ʧʨʦʬʠʣʘʢʪʠʢʠ. ʀʥʩʧʝʢʪʦʨ ʧʨʦʚʦʜʠʪ ʙʝʩʝʜʫ ʣʠʙʦ ʣʠʯʥʦ ʚ ʦʨʛʘʥʠʟʘʮʠʠ, ʣʠʙʦ ʯʝʨʝʟ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩ-

ʚʷʟʴ. ʆʥ ʦʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʣʠʮʘ ʥʘ ʚʘʞʥʳʝ ʧʨʘʚʠʣʘ ʠ ʦʙʱʠʝ ʧʨʦʙʣʝʤʳ, ʢʦʪʦʨʳʝ 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʚ ʧʦʜʦʙʥʳʭ ʩʦʦʨʫʞʝʥʠʷʭ. ʀʥʩʧʝʢʪʦʨʫ ʜʘʥʦ ʧʨʘʚʦ ʟʘʧʨʦʩʠʪʴ ʜʦʢʫʤʝʥʪʳ, ʢʦʪʦ-

ʨʳʝ ʧʦʤʦʛʫʪ ʫʩʪʘʥʦʚʠʪʴ ʠʣʠ ʫʤʝʥʴʰʠʪʴ ʢʘʪʝʛʦʨʠʶ ʨʠʩʢʘ ʥʘʙʣʶʜʘʝʤʦʛʦ ʦʙʲʝʢʪʘ. 

ɺʩʝ ʨʘʟʲʷʩʥʝʥʠʷ ʧʦ ʫʤʝʥʴʰʝʥʠʶ ʚʨʝʜʘ (ʫʱʝʨʙʘ) ʦʟʚʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʧʦʩʝ-

ʱʝʥʠʷ, ʥʦʩʷʪ ʣʠʰʴ ʢʦʥʩʫʣʴʪʘʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ. ɻʦʩʩʣʫʞʘʱʠʡ ʥʝ ʤʦʞʝʪ ʚʳʧʠʩʘʪʴ ʧʨʝʜʧʠʩʘʥʠʝ, ʥʦ, ʝʩ-

ʣʠ ʥʘʨʫʰʝʥʠʝ ʥʘʧʨʷʤʫʶ ʫʛʨʦʞʘʝʪ ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʴʶ ʣʶʜʝʡ ï ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʦʧʘʩʥʦʩʪʠ ʥʝʟʘʤʝʜʣʠ-

ʪʝʣʴʥʦ ʧʝʨʝʜʘʝʪʩʷ ʨʫʢʦʚʦʜʩʪʚʫ, ʢʦʪʦʨʦʝ ʠʥʠʮʠʠʨʫʝʪ ʚʥʝʧʣʘʥʦʚʫʶ ʦʩʤʦʪʨ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʅʦʚʳʝ ʩʦʦʨʫʞʝʥʠʷ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʢʘʢ ʩʦʦʨʫʞʝʥʠʷ ʯʨʝʟʚʳʯʘʡʥʦ ʚʳʩʦʢʦʛʦ, ʚʳʩʦʢʦʛʦ ʠ ʟʥʘʯʠ-

ʪʝʣʴʥʦʛʦ ʨʠʩʢʘ ʚ ʦʙʷʟʘʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ ʧʨʦʭʦʜʷʪ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʝ ʧʦʩʝʱʝʥʠʝ. ʇʨʦʮʝʜʫʨʘ ʦʨʛʘʥʠʟʦ-

ʚʳʚʘʝʪʩʷ ʚ ʧʝʨʠʦʜ ʧʝʨʚʦʛʦ ʛʦʜʘ ʨʘʙʦʪʳ ʧʨʝʜʧʨʠʷʪʠʷ. ɺ ʪʝʯʝʥʠʠ ʧʷʪʴ ʨʘʙʦʯʠʭ ʜʥʝʡ ʠʥʩʧʝʢʪʦʨʫ ʥʝʦʙ-

ʭʦʜʠʤʦ ʦʙ ʵʪʦʤ ʫʚʝʜʦʤʠʪʴ ʶʨʠʜʠʯʝʩʢʦʝ ʠʣʠ ʬʠʟʠʯʝʩʢʦʝ ʣʠʮʦ.  

ʉ ʫʪʚʝʨʞʜʝʥʠʝʤ ʇʦʩʪʘʥʦʚʣʝʥʠʷ ˉ 336 ʠʟʤʝʥʠʣʩʷ ʠ ʧʨʦʮʝʩʩ ʦʢʘʟʘʥʠʷ ʫʩʣʫʛ ʢʦʥʪʨʦʣʴʥʳʤʠ 

(ʥʘʜʟʦʨʥʳʤʠ) ʦʨʛʘʥʘʤʠ. ɼʦ ʢʦʥʮʘ 2023 ʛʦʜʘ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʜʦ-

ʰʢʦʣʴʥʦʛʦ, ʰʢʦʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʠʤʝʶʱʠʝ ʩʦʦʨʫʞʝʥʠʷ, ʨʠʩʢʠ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʝʥʳ ʢʘʢ ʯʨʝʟʚʳ-

ʯʘʡʥʦ ʚʳʩʦʢʠʝ ʠ ʚʳʩʦʢʠʝ - ʚʤʝʩʪʦ ʧʣʘʥʦʚʳʭ ʥʘʜʟʦʨʥʳʭ ʬʫʥʢʮʠʡ ʧʨʦʚʦʜʠʪʩʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʝ ʧʦʩʝ-

ʱʝʥʠʝ, ʦʪ ʢʦʪʦʨʦʛʦ ʥʝʣʴʟʷ ʦʪʢʘʟʘʪʴʩʷ. ɼʘʥʥʘʷ ʤʝʨʘ ʟʘʨʘʥʝʝ ʧʨʦʧʠʩʳʚʘʝʪʩʷ ʚ ʧʨʦʛʨʘʤʤʫ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʨʠʩʢʦʚ ʧʨʠʯʠʥʝʥʠʷ ʚʨʝʜʘ (ʫʱʝʨʙʘ) ʦʭʨʘʥʷʝʤʳʤ ʟʘʢʦʥʦʤ ʮʝʥʥʦʩʪʷʤ. 

ɺʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʧʦʩʝʱʝʥʠʷ ʠʥʩʧʝʢʪʦʨ ʠʤʝʝʪ ʧʨʘʚʦ ʧʨʦʚʦʜʠʪʴ ʦʩʤʦʪʨ, 

ʵʢʩʧʝʨʪʠʟʳ, ʦʪʙʦʨ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʘʥʘʣʠʟʘ ʦʙʨʘʟʮʦʚ, ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦ ʦʙʩʣʝʜʦʚʘʥʠʝ ʦʙʲʝʢʪʦʚ - ʵʪʠ 

ʜʝʡʩʪʚʠʷ ʧʦʤʦʛʘʶʪ ʦʮʝʥʠʪʴ ʫʨʦʚʝʥʴ ʩʦʙʣʶʜʝʥʠʷ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. ʉʨʦʢ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʚʠʟʠʪʘ 

ʤʦʞʥʦ ʦʪʣʦʞʠʪʴ ʥʘ ʚʨʝʤʷ ʦʩʤʦʪʨʘ ʠʣʠ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʦʙʩʣʝ-

ʜʦʚʘʥʠʷ ʤʦʞʥʦ ʧʨʦʜʣʠʪʴ ʥʘ 3 ʨʘʙʦʯʠʭ ʜʥʷ. [1]  

ɽʩʣʠ ʠʥʩʧʝʢʪʦʨʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʦʨʛʘʥʘ ʚ ʭʦʜʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʧʦʩʝʱʝʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ 

ʫʢʣʦʥʝʥʠʝ ʧʦʜʥʘʜʟʦʨʥʦʛʦ ʣʠʮʘ ʦʪ ʩʦʙʣʶʜʝʥʠʷ ʧʨʘʚʠʣ, ʪʦ ʦʥ ʚʳʜʘʝʪ ʧʨʝʜʧʠʩʘʥʠʝ ʧʦ ʣʠʢʚʠʜʘʮʠʠ ʚʳ-

ʷʚʣʝʥʥʳʭ ʥʘʨʫʰʝʥʠʡ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝ ʚʩʝ ʧʣʘʥʦʚʳʝ ʥʘʜʟʦʨʥʳʝ ʤʝʨʳ ʦʪʤʝʥʷʶʪʩʷ. ɺ ʧʨʦʛʨʘʤʤʫ ʧʨʦʚʝʨʦʢ ʚʭʦ-

ʜʷʪ ʢʦʥʪʨʦʣʠʨʫʝʤʳʝ ʣʠʮʘ, ʦʪʥʝʩʸʥʥʳʝ ʢ ʢʘʪʝʛʦʨʠʷʤ ʯʨʝʟʚʳʯʘʡʥʦ ʚʳʩʦʢʦʛʦ ʠ ʚʳʩʦʢʦʛʦ ʨʠʩʢʘ, ʧʨʦʠʟ-

ʚʦʜʩʪʚʝʥʥʳʝ ʦʙʲʝʢʪʳ II ʢʣʘʩʩʘ ʦʧʘʩʥʦʩʪʠ ʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ II ʢʣʘʩʩʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, 

ʦʥʠ ʤʦʛʫʪ ʦʙʨʘʪʠʪʴʩʷ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʘʜʟʦʨʥʳʡ ʦʨʛʘʥ ʩ ʧʨʝʜʣʦʞʝʥʠʝʤ ʦʨʛʘʥʠʟʦʚʘʪʴ ʧʨʦʬʠʣʘʢʪʠ-

ʯʝʩʢʦʝ ʧʦʩʝʱʝʥʠʝ. ɽʩʣʠ ʞʝ ʥʘ ʦʙʲʝʢʪʝ ʚ ʪʝʯʝʥʠʠ ʪʨʝʭ ʤʝʩʷʮʝʚ ʜʦ ʜʘʪʳ ʧʣʘʥʦʚʦʡ ʦʩʤʦʪʨʘ ʙʳʣ ʨʝʘʣʠʟʦ-

ʚʘʥ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʡ ʚʠʟʠʪ, ʪʦ ʥʘʜʟʦʨʥʳʡ ʠʥʩʧʝʢʪʦʨ ʤʦʞʝʪ ʦʪʤʝʥʠʪʴ ʧʣʘʥʦʚʳʡ ʘʫʜʠʪ ʩʦʙʣʶʜʝʥʠʷ 

ʧʨʘʚʠʣ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʬʝʨʳ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʀʩʧʦʣʥʝʥʠʝ ʇʦʩʪʘʥʦʚʣʝʥʠʷ ˉ 336 ʦʙʷʟʘʪʝʣʴʥʦ, ʜʘʞʝ ʧʨʠ ʥʘʣʠʯʠʠ ʧʨʦʪʠʚʦʨʝʯʠʷ ʩ ʌʝʜʝʨʘʣʴ-

ʥʳʤ ʟʘʢʦʥʦʤ ʦʪ 31.07.2020 ˉ 248 "ʆ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʢʦʥʪʨʦʣʝ (ʥʘʜʟʦʨʝ) ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʢʦʥʪʨʦʣʝ 

ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ". ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ʦʪ 08.03.2022 ˉ 46 "ʆ ʚʥʝʩʝʥʠʠ 

ʠʟʤʝʥʝʥʠʡ ʚ ʦʪʜʝʣʴʥʳʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʘʢʪʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ". ʉʪʘʪʴʷ 18 ʜʘʥʥʦʛʦ ʌʝʜʝʨʘʣʴ-

ʥʦʛʦ ʟʘʢʦʥʘ ʜʘʸʪ ʇʨʘʚʠʪʝʣʴʩʪʚʫ ʈʌ ʧʨʘʚʦ ʥʘ ʢʦʥʢʨʝʪʠʟʘʮʠʶ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʚʠʜʦʚ ʢʦʥʪʨʦʣʷ. ɺʤʝʩʪʝ ʩ 

ʪʝʤ, ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ʉʦʚʝʪʘ ʌʝʜʝʨʘʮʠʠ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʟʘʤʝʥʠʪʴ ʧʦʜʭʦʜ ʥʘʜʟʦʨʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʪ-

ʥʦʰʝʥʠʠ ʜʦʰʢʦʣʴʥʳʭ, ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʦʙʷʟʘʪʝʣʴʥʳʡ ʧʨʦʬ. ʧʦʩʝʱʝʥʠʝʤ. ʇʨʦʜʦʣ-

ʞʠʪʴ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʬʫʥʢʮʠʶ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʩʜʝʨʞʠʚʘʥʠʶ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʣʠʮ 

ʚ ʨʘʤʢʘʭ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ. [5] 

ʀʩʭʦʜʷ ʠʟ ʚʩʝʛʦ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʩʦʟʜʘʥʥʳʝ ʫʩʣʦʚʠʷ ʜʦʣʞʥʳ 

ʤʦʪʠʚʠʨʦʚʘʪʴ ʢʦʥʪʨʦʣʠʨʫʝʤʳʝ ʣʠʮʘ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʩʚʦʠ ʜʝʡʩʪʚʠʷ (ʙʝʟʜʝʡʩʪʚʠʷ), 

ʪʝʤ ʩʘʤʳʤ ʧʦʚʳʰʘʪʴ ʫʨʦʚʝʥʴ ʧʦʥʠʤʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʨʘʚʠʣ ʪʝʭʥʦʩʬʝʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɸ ʤʝʨʘ, 

ʧʨʝʜʫʩʤʦʪʨʝʥʥʘʷ ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ˉ 336 ʧʫʥʢʪʦʤ 11(4), ʭʦʪʷ ʠ ʚʨʝʤʝʥʥʘʷ, ʥʦ ʤʦʞʝʪ ʩʪʘʪʴ ʭʦʨʦʰʝʡ 

ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʧʣʘʥʦʚʳʤ ʧʨʦʚʝʨʢʘʤ ʜʣʷ ʩʦʦʨʫʞʝʥʠʡ ʟʥʘʯʠʪʝʣʴʥʦʡ, ʩʨʝʜʥʝʡ ʠ ʫʤʝʨʝʥʥʦʡ ʢʘʪʝʛʦʨʠʠ 

ʨʠʩʢʘ.  
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ʆʜʥʘʢʦ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʦʜʠʥ ʬʘʢʪ - ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʠ ʬʦʨʤʘʣʴʥʦ ʦʪʥʦʩʷʪʩʷ ʢ ʧʨʦʬʠʣʘʢ-

ʪʠʯʝʩʢʦʤʫ ʚʠʟʠʪʫ. ʕʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʯʘʩʪʠʯʥʦʤ ʠʣʠ ʧʦʣʥʦʤ ʠʛʥʦʨʠʨʦʚʘʥʠʠ ʨʝʢʦʤʝʥʜʘʮʠʠ, ʫʤʝʥʴ-

ʰʘʶʱʠʭ ʫʛʨʦʟʫ ʧʨʠʯʠʥʝʥʠʷ ʚʨʝʜʘ (ʫʱʝʨʙʘ) ʦʭʨʘʥʷʝʤʳʤ ʟʘʢʦʥʦʤ ʮʝʥʥʦʩʪʷʤ. ɺʜʦʙʘʚʦʢ ʠʥʩʧʝʢʪʦʨʳ 

ʧʝʨʝʩʪʘʶʪ ʧʦʣʫʯʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ ʚ ʦʙʣʘʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʪʝʭʥʦʛʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʩʦ-

ʢʨʘʪʠʣʦʩʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʧʦʜʥʘʜʟʦʨʥʳʤʠ ʩʫʙʲʝʢʪʘʤʠ. 
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ʦʜ ʦʧʪʠʤʘʣʴʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ ʥʘʠʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʝ, ʤʘʣʦ ʠʟʤʝʥʷʶ-

ʱʠʝʩʷ ʚʝʣʠʯʠʥʳ (ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ) ʘʛʨʝʛʘʪʘ, ʚʦʟʤʦʞʥʳʝ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ ʜʦʧʫʩʪʠʤʳʝ 

ʠʟʤʝʥʝʥʠʷ, ʢʦʪʦʨʳʭ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʫʣʫʯʰʘʶʪ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʝʛʦ ʨʘʙʦʪʳ [1, 2]. 

ʅʝʣʴʟʷ ʦʧʪʠʤʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʪʦʣʴʢʦ ʢʘʢ ʪʦʯʢʫ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʵʢʩʪʨʝʤʘʣʴʥʦʤʫ 

ʟʥʘʯʝʥʠʶ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ. ʇʘʨʘʤʝʪʨ ʦʧʪʠʤʘʣʴʥʳʡ ʜʣʷ ʤʘʰʠʥʳ ʤʦʞʝʪ ʙʳʪʴ ʥʝ ʦʧʪʠʤʘʣʴ-

ʥʳʤ ʜʣʷ ʘʛʨʝʛʘʪʘ; ʦʧʪʠʤʘʣʴʥʳʡ ʜʣʷ ʘʛʨʝʛʘʪʘ ï ʥʝ ʦʧʪʠʤʘʣʝʥ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʪ.ʜ. ɺ 

ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʧʦʢʘʟʘʪʝʣʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʫʶ ʩʪʦʨʦʥʫ ʧʨʦʮʝʩʩʘ, ʦʥ ʩʪʘʥʦʚʠʪʩʷ 

ʢʨʠʪʝʨʠʝʤ [3].  

ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʭʘʨʘʢʪʝʨʥʦ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴʶ ʟʘʛʨʫʟʢʠ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ; 

ʧʠʢʦʚʳʤʠ ʧʝʨʠʦʜʘʤʠ ʣʠʤʠʪʠʨʫʝʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʪʨʝʙʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʭʥʠʢʠ [2]. 

ʇʦʵʪʦʤʫ ʨʘʩʯʝʪʳ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʚʳʙʦʨ ʢʨʠʪʝʨʠʝʚ ʩʣʝʜʫʝʪ ʚʝʩʪʠ ʧʦ ʢʘʞʜʦʤʫ ʧʝʨʠʦʜʫ ʦʪʜʝʣʴʥʦ.  

ʆʧʪʠʤʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʤʘʰʠʥ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʦ ʨʘʟʣʠʯʥʳʤ ʢʨʠʪʝʨʠʷʤ, ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʥʝ 

ʙʫʜʫʪ ʦʜʠʥʘʢʦʚʳʤʠ, ʢʘʢ ʵʪʦ ʧʦʢʘʟʘʥʦ, ʥʘʧʨʠʤʝʨ, ʥʘ ʨʠʩʫʥʢʝ 1, ʛʜʝ ʦʧʪʠʤʘʣʴʥʳʡ ʧʘʨʘʤʝʪʨ ʧʦ ʧʨʷʤʳʤ 

ʠʟʜʝʨʞʢʘʤ ɽ ʨʘʚʝʥ ˊ1, ʧʦ ʟʘʪʨʘʪʘʤ ʪʨʫʜʘ ʅ ï 2́, ʧʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ɤ ï 3́.  

ɽʩʣʠ ʦʧʪʠʤʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʦ ʨʘʟʣʠʯʥʳʤ ʢʨʠʪʝʨʠʷʤ (ʢʘʢ ʦʩʥʦʚʥʳʤ, ʪʘʢ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ) 

ʨʘʟʣʠʯʥʳ, ʚʳʷʩʥʷʶʪ, ʯʝʤ ʦʛʨʘʥʠʯʝʥ ʦʧʪʠʤʘʣʴʥʳʡ ʧʘʨʘʤʝʪʨ ʧʦ ʢʨʠʪʝʨʠʶ, ʜʘʶʱʝʤʫ ʥʘʠʤʝʥʴʰʫʶ ʚʝ-

ʣʠʯʠʥʫ ʝʛʦ, ʧʦʩʣʝ ʯʝʛʦ ʥʘʤʝʯʘʶʪ ʤʝʨʳ ʧʦ ʧʦʜʪʷʛʠʚʘʥʠʶ ʧʘʨʘʤʝʪʨʘ ʢ ʪʘʢʦʤʫ ʟʥʘʯʝʥʠʶ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʜʦʩʪʠʛʘʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʵʬʬʝʢʪ, ʪ.ʝ. çʨʘʩʰʠʨʷʝʪʩʷ ʫʟʢʦʝ ʤʝʩʪʦè. ʂʦʛʜʘ ʪʘʢʦʡ 

ʧʫʪʴ ʠʩʯʝʨʧʘʥ, ʧʨʠʥʠʤʘʶʪ ʨʝʰʝʥʠʝ ʥʝ ʧʦ ʦʜʥʦʤʫ ʦʩʥʦʚʥʦʤʫ ʢʨʠʪʝʨʠʶ, ʘ ʧʦ ʨʷʜʫ ʢʨʠʪʝʨʠʝʚ, ʪ. ʝ. ʧʨʠ-

ʥʠʤʘʶʪ ʢʦʤʧʨʦʤʠʩʩʥʦʝ (ʢʦʤʧʣʝʢʩʥʦʝ) ʨʝʰʝʥʠʝ [4]. 
 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ɺʳʙʦʨ ʢʨʠʪʝʨʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠ ʦʙʦʩʥʦʚʘʥʠʠ ʦʧʪʠʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩ.-ʭ. ʘʛʨʝʛʘʪʦʚ 

 

ʉʧʦʩʦʙ ʢʦʤʧʝʥʩʠʨʦʚʘʥʥʦʛʦ ʢʨʠʪʝʨʠʷ. ʇʨʠ ʵʪʦʤ ʩʧʦʩʦʙʝ ʥʝʦʙʭʦʜʠʤʦ ʚ ʜʠʘʧʘʟʦʥʝ ˊ1 ï 3́ ʚʳʙʨʘʪʴ 

ʪʘʢʦʡ ʧʘʨʘʤʝʪʨ, ʧʨʠ ʢʦʪʦʨʦʤ ʩʦʭʨʘʥʠʣʘʩʴ ʙʳ ʚʝʣʠʯʠʥʘ ʦʩʥʦʚʥʦʛʦ ʢʨʠʪʝʨʠʷ (ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʧʨʦʠʟʚʦ-

ʜʠʪʝʣʴʥʦʩʪʴ), ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʦʧʪʠʤʘʣʴʥʦʤʫ ʧʘʨʘʤʝʪʨʫ ˊ3, ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ ʙʳʣʘ ʙʳ ʦʙʝʩʧʝʯʝʥʘ 

ʤʝʥʴʰʘʷ ʚʝʣʠʯʠʥʘ ʚʪʦʨʦʛʦ ʢʨʠʪʝʨʠʷ (ʚ ʥʘʰʝʤ ʧʨʠʤʝʨʝ ʧʨʷʤʳʝ ʠʟʜʝʨʞʢʠ). ɺʳʙʠʨʘʷ ʧʘʨʘʤʝʪʨʳ ʚ ʠʥ-

ʪʝʨʚʘʣʝ ˊ1 ï 3́, ʤʳ ʩʥʠʞʘʝʤ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʘʛʨʝʛʘʪʘ, ʥʦ ʫʤʝʥʴʰʘʝʤ ʧʨʷʤʳʝ ʠʟʜʝʨʞʢʠ ʧʦ ʩʨʘʚʥʝ-

ʥʠʶ ʩ ʚʝʣʠʯʠʥʦʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ˊ3. ɿʘ ʩʵʢʦʥʦʤʣʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʤʦʞʥʦ ʧʨʠʦʙʨʝʩʪʠ ʥʦʚʳʝ ʤʘʰʠʥʳ 

ʠ, ʪʝʤ ʩʘʤʳʤ, ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʩʥʠʞʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ.  

ʇʦ ʦʪʥʦʰʝʥʠʶ ʩʢʦʨʦʩʪʝʡ ʠʟʤʝʥʝʥʠʷ ʢʨʠʪʝʨʠʝʚ. ɺʳʙʠʨʘʶʪ ʪʘʢʦʡ ʧʘʨʘʤʝʪʨ, ʧʨʠ ʢʦʪʦʨʦʤ ʟʘ ʩʯʝʪ 

ʥʝʙʦʣʴʰʠʭ ʫʩʪʫʧʦʢ ʚ ʛʣʘʚʥʦʤ ʢʨʠʪʝʨʠʠ ʧʦʣʫʯʘʶʪ ʙʦʣʴʰʦʡ ʚʳʠʛʨʳʰ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʨʠʪʝʨʠʷʭ, ʦ 
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ʯʝʤ ʤʦʞʥʦ ʩʫʜʠʪʴ ʧʦ ʩʢʦʨʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʢʘʞʜʦʛʦ ʢʨʠʪʝʨʠʷ, ʧʦʩʪʨʦʠʚ ʚ ʬʫʥʢʮʠʠ ʦʪ ʛʣʘʚʥʦʛʦ ʢʨʠʪʝ-

ʨʠʷ ʛʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʚʩʝʭ ʜʨʫʛʠʭ ʢʨʠʪʝʨʠʝʚ.  

ʉʧʦʩʦʙ ʧʨʠʚʝʜʝʥʠʷ ʚʩʝʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢ ʦʜʥʦʤʫ. ɼʣʷ ʥʝʢʦʪʦʨʳʭ ʧʨʦʮʝʩʩʦʚ ʚʩʝ ʯʘʩʪʥʳʝ ʧʦʢʘʟʘʪʝ-

ʣʠ ʤʦʞʥʦ ʩʚʝʩʪʠ ʢ ʦʜʥʦʤʫ ï ʦʩʥʦʚʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ, ʪʘʢ ʢʘʢ ʤʝʞʜʫ ʥʠʤʠ ʩʫʱʝʩʪʚʫʝʪ ʵʢʚʠʚʘʣʝʥʪʥʦʝ 

ʦʪʥʦʰʝʥʠʝ. ʊʦʛʜʘ, ʧʦʣʫʯʠʚ ʦʙʱʝʝ ʫʨʘʚʥʝʥʠʝ, ʦʙʳʯʥʳʤ ʧʫʪʝʤ ʥʘʭʦʜʷʪ ʵʢʩʪʨʝʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʘʨʛʫ-

ʤʝʥʪʘ ˊʦʧʪ.  

ɽʩʣʠ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʩʚʝʜʝʥʠʝ ʚʩʝʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢ ʦʜʥʦʤʫ, ʵʪʦ ʦʩʦʙʝʥʥʦ ʦʪʥʦʩʠʪ-

ʩʷ ʢ ʢʘʯʝʩʪʚʝʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ, ʪʦ ʥʘ ʥʝʩʚʦʜʠʤʳʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘʢʣʘʜʳʚʘʶʪ ʦʛʨʘʥʠʯʝʥʠʷ, ʘ ʨʝʰʝʥʠʷ 

ʧʨʠʥʠʤʘʶʪʩʷ ʧʦ ʜʨʫʛʠʤ ʧʦʢʘʟʘʪʝʣʷʤ.  

ʉʧʦʩʦʙ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʢʨʠʪʝʨʠʝʚ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʥʘʡʪʠ 

ʪʘʢʦʡ ʥʦʚʳʡ ʧʦʢʘʟʘʪʝʣʴ, ʢʦʪʦʨʳʡ ʫʚʷʟʘʣ ʙʳ ʤʝʞʜʫ ʩʦʙʦʡ ʜʚʘ ʠʣʠ ʙʦʣʝʝ ʢʨʠʪʝʨʠʷ. ʅʘʭʦʞʜʝʥʠʝ ʵʢʩ-

ʪʨʝʤʘʣʴʥʦʡ ʚʝʣʠʯʠʥʳ ʵʪʦʛʦ ʢʨʠʪʝʨʠʷ ʠ ʜʘʩʪ ʢʦʤʧʨʦʤʠʩʩʥʦʝ ʨʝʰʝʥʠʝ. ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʦʧʪʠʤʘʣʴʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʘʛʨʝʛʘʪʦʚ, ʦʩʦʙʝʥʥʦ ʥʘ ʧʝʨʚʳʭ ʩʪʘʜʠʷʭ, ʟʘ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʢʨʠ-

ʪʝʨʠʡ ʤʦʞʥʦ ʧʨʠʥʷʪʴ ʫʜʝʣʴʥʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʦ ʚʝʩʫ, ʪ. ʝ. ʦʪʥʦʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʢ 

ʚʝʩʫ ʘʛʨʝʛʘʪʘ. 
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ʥʳʭ ʣʝʩʥʳʭ ʧʦʣʦʩ. ʆʙʣʘʜʘʷ ʧʦʟʠʪʠʚʥʳʤ ʚʣʠʷʥʠʝʤ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʣʝʩʥʳʝ ʧʦʣʦʩʳ ʬʦʨʤʠʨʫʶʪ 

ʢʘʨʢʘʩ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʡ ʫʚʝʣʠʯʝʥʠʶ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʘʩʧʝʢʪʳ ʨʘʟʚʠʪʠʷ ʤʝʣʠʦʨʘʮʠʠ ʟʝ-

ʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɸʩʪʨʘʭʘʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʣʝʩʥʳʝ ʧʦʣʦʩʳ, ʤʝʣʠʦʨʘʮʠʷ, ʘʛʨʦʣʝʩʦʤʝʣʠʦʨʘʮʠʷ, ʤʝ-

ʣʠʦʨʠʨʦʚʘʥʥʳʝ ʟʝʤʣʠ. 
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ʦʚʨʝʤʝʥʥʦʝ ʦʙʱʝʩʪʚʦ ʥʘʭʦʜʠʪʩʷ ʥʘ ʨʫʙʝʞʝ ʥʦʚʳʭ ʠʤʧʝʨʘʪʠʚʦʚ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ, ʩʦʛʣʘʩʫʶ-

ʱʝʛʦʩʷ ʩ ʤʠʨʦʚʳʤʠ ʪʝʥʜʝʥʮʠʷʤʠ çʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷè ʠ ʥʘʮʝʣʝʥʥʦʛʦ ʥʘ ʤʠʥʠʤʠʟʘʮʠʶ 

ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢ ʞʝ ʚʚʝʜʝʥʠʷ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʭ ʚʟʘʠ-

ʤʦʦʪʥʦʰʝʥʠʡ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ. ʕʬʬʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʩʦʭʨʘʥʝʥʠʷ ʚʳʩʦʢʦʡ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ 

ʠ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʷʚʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʣʠʦʨʘ-

ʪʠʚʥʳʭ ʠ ʧʦʣʝʟʘʱʠʪʥʳʭ ʧʨʠʝʤʦʚ. ʈʷʜ ʥʘʫʯʥʳʭ ʨʘʙʦʪ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʫʯʝʥʳʭ [4; 6; 7; 8] 

ʧʦʩʚʷʱʝʥʳ ʟʘʱʠʪʥʳʤ ʬʫʥʢʮʠʷʤ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʧʦʚʳʰʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ. ʂʨʦʤʝ ʪʦʛʦ ʷʚʣʷʷʩʴ ʵʣʝʤʝʥʪʦʤ ʙʠʦʩʬʝʨʳ ʠ ʢʦʤʧʦʥʝʥʪʦʤ ʣʘʥʜʰʘʬʪʘ, 

ʧʦʣʝʟʘʱʠʪʥʳʝ ʣʝʩʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʚʳʧʦʣʥʷʶʪ ʢʣʠʤʘʪʦʨʝʛʫʣʠʨʫʶʱʠʝ, ʧʦʯʚʦʟʘʱʠʪʥʳʝ, ʚʦʜʦʦʭʨʘʥʥʳʝ 

ʠ ʜʨʫʛʠʝ ʬʫʥʢʮʠʠ. ʉʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʢʫʣʴʪʫʨ, ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʚ ʩʠʩʪʝʤʘʭ ʣʝʩʥʳʭ ʧʦʣʦʩ, ʫʚʝʣʠʯʠ-

ʚʘʝʪʩʷ ʥʘ 15-30% [8]. ʆʩʦʙʝʥʥʦ ʨʘʟʥʠʮʘ ʚ ʫʨʦʞʘʡʥʦʩʪʠ ʤʝʞʜʫ ʟʘʱʠʱʝʥʥʳʤʠ ʠ ʥʝ ʟʘʱʠʱʝʥʥʳʤʠ ʣʝʩ-

ʥʳʤʠ ʧʦʣʦʩʘʤʠ ʧʦʣʷʤʠ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʚ ʟʘʩʫʰʣʠʚʳʝ ʛʦʜʳ. 

ɺ ʫʩʣʦʚʠʷʭ ʩʫʭʠʭ ʩʪʝʧʝʡ ʠ ʧʦʣʫʧʫʩʪʳʥʴ ʧʨʠʤʝʥʝʥʠʝ ʧʨʠʥʮʠʧʦʚ çʩʫʭʦʛʦè ʟʝʤʣʝʜʝʣʠʷ ʧʨʝʜʫ-

ʩʤʘʪʨʠʚʘʶʱʝʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ, ʤʝʣʠʦʨʘʪʠʚʥʳʝ ʠ ʘʛʨʦʣʝʩʦʤʝʣʠʦʨʘʪʠʚʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʠʤʝʝʪ ʦʩʦʙʦʝ 

ʟʥʘʯʝʥʠʝ.  

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʙʦʩʥʦʚʘʥʠʝ ʟʥʘʯʝʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʣʝʢʩʘ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʤʝ-

ʨʦʧʨʠʷʪʠʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ ʢʘʢ ʛʣʘʚʥʦʛʦ ʫʩʣʦʚʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ, ʚʣʠʷʶʱʝʛʦ ʥʘ 

ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ɸʩʪʨʘʭʘʥʩʢʘʷ ʦʙʣʘʩʪʴ ʟʘʥʠʤʘʝʪ ʦʙʰʠʨʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ɺʦʣʛʦ-ɸʭʪʫʙʠʥʩʢʦʡ ʧʦʡʤʳ, ʜʝʣʴʪʳ  

ʨʝʢʠ ɺʦʣʛʠ ʠ ʧʨʠʣʝʛʘʶʱʠʝ ʢ ʥʠʤ ʧʫʩʪʳʥʠ ʠ ʧʦʣʫʧʫʩʪʳʥʠ ʇʨʠʢʘʩʧʠʡʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ. ɻʝʦʛʨʘʬʠʯʝ-

ʩʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʦʙʣʘʩʪʠ ʚ ʘʨʠʜʥʦʡ ʟʦʥʝ ʩ ʚʳʩʦʢʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʠ ʥʠʟʢʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞ-

ʥʦʩʪʴʶ ʩ ʯʘʩʪʳʤʠ ʚʝʩʝʥʥʠʤʠ ʚʝʪʨʘʤʠ ʶʛʦ-ʚʦʩʪʦʯʥʦʛʦ ʠ ʚʦʩʪʦʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʠʩʩʫʰʘʶʱʠʤʠ ʧʦʯ-

ʚʫ ʠ ʧʨʠʚʦʜʷʱʠʤʠ ʢ ʚʝʪʨʦʚʦʡ ʵʨʦʟʠʠ, ʩʦʟʜʘʝʪ ʩʪʨʝʩʩʦʚʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʘʛʨʦʮʝʥʦʟʳ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ, 

ʯʪʦ ʥʝʛʘʪʠʚʥʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʉʨʝʜʥʝʛʦʜʦʚʳʝ ʩʫʤʤʳ ʘʪ-

ʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʫʤʝʥʴʰʘʶʪʩʷ ʩ ʟʘʧʘʜʘ ï ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ ï ʶʛʦ-ʚʦʩʪʦʢ ʦʪ 250 ʤʤ ʠ ʥʠʞʝ. 

ʆʪʥʦʰʝʥʠʝ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʩʫʤʤʳ ʦʩʘʜʢʦʚ ʢ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʠʩʧʘʨʷʝʤʦʩʪʠ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0,2 

ʜʦ 0,5, ʯʪʦ ʚʣʝʯʝʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʦʨʦʩʠʪʝʣʴʥʳʭ ʥʦʨʤ, ʙʦʣʝʝ 5 ʪʳʩ. ʢʫʙ. ʤ/ʛʘ [1].  

ɺʩʣʝʜʩʪʚʠʝ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʚ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʍIʍ ʚ. ʥʘʯʘʣʠʩʴ ʨʘʙʦ-

ʪʳ ʧʦ ʥʘʩʘʞʜʝʥʠʶ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ. ɺ 1950ï1953 ʛʛ. ʩʠʣʘʤʠ ʣʝʩʦʟʘʱʠʪʥʳʭ ʩʪʘʥʮʠʡ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʙʳʣʘ ʩʦʟʜʘʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʣʝʩʥʘʷ ʧʦʣʦʩʘ ʉʘʨʘʪʦʚï

ɸʩʪʨʘʭʘʥʴ. ʂ 1953 ʛ. ʥʘ ʫʯʘʩʪʢʘʭ ɹʦʛʜʠʥʩʢʦʡ ʅʀɸɻʃʆʉ ʙʳʣʦ ʩʦʟʜʘʥʦ 230 ʛʝʢʪʘʨʦʚ ʣʝʩʥʳʭ ʧʦʣʦʩ. 

ʕʪʠ ʟʘʱʠʪʥʳʝ ʧʦʩʘʜʢʠ ʩʪʘʣʠ ʦʩʥʦʚʥʦʡ ʙʘʟʦʡ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʥʳʭ ʨʘʙʦʪ ʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʧʦʩʣʝ-

ʜʫʶʱʠʝ ʛʦʜʳ. ɺ ʧʝʨʠʦʜ ʩ 1973 ʧʦ 1983 ʛʛ. ʚ ʦʙʣʘʩʪʠ ʙʳʣʦ ʚʳʩʘʞʝʥʦ 65826 ʛʘ ʧʘʩʪʙʠʱʥʦʟʘʱʠʪʥʳʭ 

ʥʘʩʘʞʜʝʥʠʡ [6]. 

ʇʦ ʜʘʥʥʳʤ ɺ.ɺ. ʃʝʧʝʩʢʦ, ʟʘʱʠʪʥʳʝ ʣʝʩʥʳʝ ʧʦʣʦʩʳ ʠʟ ʚʷʟʘ ʤʝʣʢʦʣʠʩʪʥʦʛʦ ʚ ʫʩʣʦʚʠʷʭ ɸʩʪʨʘʭʘʥ-

ʩʢʦʛʦ ɿʘʚʦʣʞʴʷ ʥʘ ʥʝʟʘʩʦʣʝʥʥʳʭ ʙʫʨʳʭ ʧʝʩʯʘʥʳʭ, ʩʫʧʝʩʯʘʥʳʭ ʧʦʯʚʘʭ ʤʠʢʨʦʧʦʥʠʞʝʥʠʡ, ʘ ʪʘʢʞʝ ʥʘ 

ʪʝʤʥʦʮʚʝʪʥʳʭ ʧʦʯʚʘʭ ʧʘʜʠʥ ʩʦʭʨʘʥʷʶʪ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʜʦ 60 ʣʝʪ [6]. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʜʠʣʠ 

ʵʢʦʣʦʛʦ-ʤʝʣʠʦʨʘʪʠʚʥʫʶ ʨʦʣʴ ʣʝʩʥʳʭ ʧʦʣʦʩ ʚ ʫʩʣʦʚʠʷʭ ɸʩʪʨʘʭʘʥʩʢʦʡ ʧʦʣʫʧʫʩʪʳʥʠ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʤʦʤʝʥʪ , ʧʦ ʜʘʥʥʳʤ ʣʝʩʥʦʛʦ ʧʣʘʥʘ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʣʝʩʦʚ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʦʩʪʘʚʣʷʝʪ 277,9 ʪʳʩ.ʛʘ (5,3 % ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʦʙʣʘʩʪʠ), ʚ ʪʦʤ ʯʠʩʣʝ: 

- ʥʘ ʟʝʤʣʷʭ ʣʝʩʥʦʛʦ ʬʦʥʜʘ - 190,8 ʪʳʩ.ʛʘ (68,6 %), 

- ʥʘ ʟʝʤʣʷʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ- 0,7 ʪʳʩ.ʛʘ (0,3%), 

- ʥʘ ʟʝʤʣʷʭ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ-86,4 ʪʳʩ.ʛʘ (31,1%) [1;2].  

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʩʦʩʪʘʚʣʷʶʪ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʥʘʩʘʞʜʝʥʠʷ, ʚʳʧʦʣʥʷʶʱʠʝ ʟʘʱʠʪʥʳʝ 

ʬʫʥʢʮʠʠ. ʃʝʩʥʳʝ ʤʘʩʩʠʚʳ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʧʨʦʠʟʨʘʩʪʘʶʪ ʚʜʦʣʴ ɺʦʣʛʦ-ɸʭʪʫʙʠʥʩʢʦʡ 

ʧʦʡʤʳ ʠ ʚ ʜʝʣʴʪʝ ʨ. ɺʦʣʛʘ (ʪʘʙʣ.1).  
 

ʊʘʙʣʠʮʘ 1 ï  ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʣʦʱʘʜʠ ʣʝʩʦʚ ʠ ʩʦʩʪʘʚʘ ʣʝʩʦʚ ʧʦ ʮʝʣʝʚʦʤʫ ʥʘʟʥʘʯʝʥʠʶ [2] 

ɺʠʜʳ ʣʝʩʦʚ ʧʦ ʮʝʣʝʚʦʤʫ ʥʘʟʥʘʯʝʥʠʶ ʆʙʱʘʷ ʧʣʦʱʘʜʴ 

ʣʝʩʘ, ʚʳʧʦʣʥʷʶʱʠʝ ʬʫʥʢʮʠʠ ʟʘʱʠʪʳ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʚʩʝʛʦ 40,3 

ʚ ʪʦʤ ʯʠʩʣʝ: 

ʣʝʩʦʧʘʨʢʦʚʳʝ ʟʦʥʳ 39,6 

ʛʦʨʦʜʩʢʠʝ ʣʝʩʘ 0,7 

ʮʝʥʥʳʝ ʣʝʩʘ, ʚʩʝʛʦ 151,2 

ʚ ʪʦʤ ʯʠʩʣʝ: 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʟʘʱʠʪʥʳʝ ʣʝʩʥʳʝ ʧʦʣʦʩʳ 3,4 

ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʳʝ ʣʝʩʘ 27,6 

ʥʝʨʝʩʪʦʦʭʨʘʥʥʳʝ ʧʦʣʦʩʳ ʣʝʩʦʚ 120,2 

 

ʉ 
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ʇʦʨʦʜʥʳʡ ʩʦʩʪʘʚ ʣʝʩʦʚ ʩʚʷʟʘʥ ʩ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʠ ʧʦʯʚʝʥʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʨʘʡʦʥʦʚ ʦʙʣʘʩʪʠ. 

ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʜʨʝʚʝʩʥʦ ï ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʧʦʨʦʜ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʙʦʣʴʰʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʠ ʩʦʩʪʦʠʪ ʠʟ 

31 ʚʠʜʘ ʜʨʝʚʝʩʥʳʭ ʠ ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʧʦʨʦʜ. ʆʩʥʦʚʥʳʤʠ ʣʝʩʦʦʙʨʘʟʫʶʱʠʤʠ ʧʦʨʦʜʘʤʠ ʷʚʣʷʶʪʩʷ: ʠʚʘ 

ʜʨʝʚʦʚʠʜʥʘʷ (35,2%) ʠ ʪʦʧʦʣʴ ʯʝʨʥʳʡ (28,2%). ʅʘ ʜʦʣʶ ʷʩʝʥʝʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ʧʨʠʭʦʜʠʪʩʷ 9,2% ʧʣʦ-

ʱʘʜʠ, ʚʷʟ ʟʘʥʠʤʘʝʪ 4,3%. ɼʫʙʦʚʳʝ ʥʘʩʘʞʜʝʥʠʷ ʧʨʦʠʟʨʘʩʪʘʶʪ ʥʘ 2,1% ʧʣʦʱʘʜʠ. ʆʩʪʘʣʴʥʳʝ ʜʨʝʚʝʩʥʳʝ 

ʧʦʨʦʜʳ (ʢʣʝʥʳ, ʩʘʢʩʘʫʣ, ʘʢʘʮʠʷ ʙʝʣʘʷ, ʰʝʣʢʦʚʠʮʘ ʠ ʧʨʦʯʠʝ) ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝʟʥʘʯʠʪʝʣʴʥʦ (ʥʘ 1,4% 

ʧʣʦʱʘʜʠ). ʉʨʝʜʠ ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʧʦʨʦʜ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʪʘʣʴʥʠʢʠ ʧʨʦʠʟʨʘʩʪʘʶʱʠʝ ʥʘ 9,5% 

ʧʣʦʱʘʜʠ, ʛʨʝʙʝʥʱʠʢ ï ʥʘ 3,7%, ʜʞʫʟʛʫʥ ï ʥʘ 3,5% [2]. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʦʭʨʘʥʥʦʩʪʴ ʟʘʱʠʪʥʳʭ ʣʝʩʥʳʭ ʧʦʣʦʩ, ʚʳʩʘʞʝʥʥʳʭ ʚ ʦʙʣʘʩʪʠ ʝʱʝ ʚ ʩʦʚʝʪ-

ʩʢʦʝ ʚʨʝʤʷ, ʷʚʣʷʝʪʩʷ ʢʨʘʡʥʝ ʥʠʟʢʦʡ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʟʘʱʠʪʥʳʭ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʥʫʞʜʘʝʪʩʷ ʚ ʣʝʩʦʭʦ-

ʟʷʡʩʪʚʝʥʥʦʤ ʫʭʦʜʝ ʠ ʫʣʫʯʰʝʥʠʠ ʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. ʉʦʟʜʘʪʴ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʣʝʩʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʚ 

ʫʩʣʦʚʠʷʭ ʘʨʠʜʥʦʛʦ ʢʣʠʤʘʪʘ ʧʦʣʫʧʫʩʪʳʥʥʦʡ ʟʦʥʳ ʢʨʘʡʥʝ ʩʣʦʞʥʦ, ʥʦ ʤʥʦʛʦʣʝʪʥʷʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ 

ʧʨʘʢʪʠʢʘ ʩʪʝʧʥʦʛʦ ʣʝʩʦʨʘʟʚʝʜʝʥʠʷ, ʧʦʢʘʟʘʣʘ, ʯʪʦ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʘʷ ʧʦʩʘʜʢʘ 

ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʧʝʩʢʦʫʢʨʝʧʠʪʝʣʴʥʳʭ, ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʭ ʧʦʨʦʜ - ʜʞʫʟʛʫʥ, ʪʘʤʘʨʠʢʩ, ʚʷʟ, ʣʦʭ. ʄʝʨʦ-

ʧʨʠʷʪʠʷ ʧʦ ʣʝʩʦʨʘʟʚʝʜʝʥʠʶ ʠ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʟʝʤʝʣʴ ʟʘ ʧʝʨʠʦʜ 2009-2017 ʛʛ. ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ 

ʚʳʧʦʣʥʝʥʳ ʥʘ 513,5 ʛʘ [1]. ɺʳʧʦʣʥʝʥʠʝ ʨʘʙʦʪ ʧʦ ʣʝʩʦʨʘʟʚʝʜʝʥʠʶ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʟʘ ʩʯʝʪ ʩʨʝʜʩʪʚ ʬʝ-

ʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ. ʈʘʙʦʪʳ ʧʦ ʦʙʣʝʩʝʥʠʶ ʤʘʣʦʣʝʩʥʳʭ ʠ ʙʝʟʣʝʩʥʳʭ ʨʘʡʦʥʦʚ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʳ, 

ʧʦʩʢʦʣʴʢʫ ʣʝʩʥʳʝ ʧʦʣʦʩʳ ʜʦʣʛʦʚʝʯʥʳ ʠ ʩʧʦʩʦʙʥʳ ʢ ʩʘʤʦʚʦʩʧʨʦʠʟʚʦʜʩʪʚʫ.  

ɼʣʷ ʟʘʱʠʪʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ ʠ ʩʥʠʞʝʥʠʶ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʜʝʬʣʷʮʠʦʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʙʲʝʤʦʚ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʟʘʱʠʪʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʘ ʪʘʢ 

ʞʝ ʚʥʝʜʨʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʫʚʝʣʠʯʠʪ ʧʣʦʱʘʜʴ ʟʝʤʝʣʴ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

ɺ ʫʩʣʦʚʠʷʭ ʟʘʩʫʰʣʠʚʦʛʦ ʢʣʠʤʘʪʘ ʠ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʥʝʩʪʘʙʠʣʴʥʘ ʠ ʧʦʜʚʝʨʞʝʥʘ ʢʦʣʝʙʘʥʠʷʤ, ʧʦʵʪʦʤʫ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʛʦ ʠ ʩʪʘ-

ʙʠʣʴʥʦʛʦ ʫʨʦʚʥʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʝʥʠʝ ʪʘʢʦʛʦ ʩʧʦ-

ʩʦʙʘ ʤʝʣʠʦʨʘʮʠʠ, ʢʘʢ ʦʨʦʰʝʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ. 

ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʦʨʦʰʘʝʤʳʭ ʫʯʘʩʪʢʦʚ ʚ ɺʦʣʛʦ-ɸʭʪʫʙʠʥʩʢʦʡ ʧʦʡʤʝ ʚ ʧʨʝʜʝʣʘʭ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙ-

ʣʘʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 109133 ʛʘ, ʠʣʠ ʦʢʦʣʦ 15 % ʦʪ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ ʧʦʡʤʳ. ʆʢʦʣʦ ʜʚʫʭ ʪʨʝʪʝʡ (ʙʦʣʝʝ 72 

%) ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʍʘʨʘʙʘʣʠʥʩʢʠʡ ʠ ɸʭʪʫʙʠʥʩʢʠʡ ʨʘʡʦʥʳ [2]. ʈʘʟʚʠʪʠʝ ʦʨʦʰʘʝʤʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʚ ɺʦʣ-

ʛʦ-ɸʭʪʫʙʠʥʩʢʦʡ ʧʦʡʤʝ ʩʜʝʨʞʠʚʘʝʪʩʷ ʚʳʩʦʢʠʤʠ ʪʘʨʠʬʘʤʠ ʥʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ. ʉʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʈʦʩʩʠʠ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʚʳʟʚʘʣʠ ʙʦʣʴʰʠʝ ʧʦʪʝʨʠ ʠ ʚ ʩʝʣʴʩʢʦʤ 

ʭʦʟʷʡʩʪʚʝ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʦʩʦʙʝʥʥʦ ʚ ʤʝʣʠʦʨʘʪʠʚʥʦʤ ʢʦʤʧʣʝʢʩʝ [9].  

ʄʝʣʠʦʨʘʪʠʚʥʳʡ ʬʦʥʜ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 210 ʪʳʩ. ʛʘ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʟʝʤʝʣʴ, ʠʟ 

ʥʠʭ ʪʦʣʴʢʦ 82 ʪʳʩ. ʛʘ. ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ. ʀʟ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʥʘ-

ʩʪʦʷʱʝʝ ʚʨʝʤʷ 128 ʪʳʩ. ʛʘ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʦʢʦʣʦ 50 ʪʳʩ. ʛʘ ʷʚʣʷʶʪʩʷ ʩʣʘʙʦʟʘʩʦʣʝʥʥʳʤʠ, 34 ʪʳʩ. ʛʘ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʨʝʜʥʝʟʘʩʦʣʝʥʥʳʤʠ ʠ 14 ʪʳʩ. ʛʘ ʟʘʥʠʤʘʶʪ ʩʠʣʴʥʦ ʠ ʦʯʝʥʴ ʩʠʣʴʥʦ ʟʘʩʦʣʝʥʥʳʝ [1;5]. 

ʆʜʥʠʤ ʠʟ ʥʝʛʘʪʠʚʥʳʭ ʤʦʤʝʥʪʦʚ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷ-

ʝʪʩʷ çʢʦʯʝʚʦʝ ʤʝʣʢʦʦʘʟʠʩʥʦʝè ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʝʣʴ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷʤʠ, ʢʦʪʦʨʦʝ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʥʝ-

ʱʘʜʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʘ ʧʘʨʫ ʣʝʪ (1-2 ʛʦʜʘ). ʅʘ ʪʘʢʠʭ ʫʛʦʜʴʷʭ ʩʦʟʜʘʝʪʩʷ ʚʨʝʤʝʥʥʘʷ ʦʨʦʩʠʪʝʣʴʥʘʷ ʩʠʩ-

ʪʝʤʘ, ʧʦʩʣʝ ʠʩʪʦʱʝʥʠʷ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʟʝʤʝʣʴ ʦʨʦʩʠʪʝʣʴʥʳʝ ʩʝʪʠ ʧʝʨʝʥʦʩʷʪʩʷ ʚ ʜʨʫʛʠʝ ʤʝʩʪʘ. ɹʨʦ-

ʰʝʥʥʳʝ ʟʝʤʣʠ ʟʘʩʦʣʷʶʪʩʷ, ʟʘʨʘʩʪʘʶʪ ʩʦʨʥʷʢʘʤʠ ʠ ʧʨʠʭʦʜʷʪ ʚ ʥʝʛʦʜʥʦʩʪʴ.  

ʆʨʦʩʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʚʢʣʶʯʘʶʱʠʝ 10,5 ʪʳʩ. ʢʤ ʦʨʦʩʠʪʝʣʴʥʳʭ ʢʘʥʘ-

ʣʦʚ, 9 ʪʳʩ. ʢʤ ʢʦʣʣʝʢʪʦʨʥʦ-ʜʨʝʥʘʞʥʦʡ ʠ ʩʙʨʦʩʥʦʡ ʩʝʪʠ, 94 ʪʳʩ. ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʩʝʣʴ-

ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚ ʩʨʝʜʥʝʤ ʧʦ ʨʝʛʠʦʥʫ ʠʟʥʦʰʝʥʳ ʙʦʣʝʝ ʯʝʤ ʥʘ 70% [2]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʪʘʥʦʚʷʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ ʤʝʣʠʦʨʘʪʠʚʥʳʝ ʘʩʧʝʢʪʳ ʫʩʪʦʡʯʠʚʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘ-

ʥʠʷ, ʢʦʪʦʨʦʝ ʩ 2014 ʧʦ 2020 ʛʛ. ʦʙʝʩʧʝʯʠʚʘʣʦʩʴ ʚ ʨʘʤʢʘʭ ʌʝʜʝʨʘʣʴʥʦʡ ʮʝʣʝʚʦʡ ʧʨʦʛʨʘʤʤʳ çʈʘʟʚʠʪʠʝ 

ʤʝʣʠʦʨʘʮʠʠ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʈʦʩʩʠʠè, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠ ʜʦ 2024 ʛ. ʙʫʜʝʪ 

ʨʘʟʚʠʚʘʪʴʩʷ ʚ ʨʘʤʢʘʭ ʬʝʜʝʨʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ çʕʢʩʧʦʨʪ ʧʨʦʜʫʢʮʠʠ ɸʇʂè. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʧʦ ʫʚʝʣʠʯʝʥʠʶ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦ-

ʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʧʨʦʠʟʚʦʜʠʤʦʡ ʚ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʥʝʦʙʭʦ-

ʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʪʨʦʠʪʝʣʴʩʪʚʫ, ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʪʝʭʥʠʯʝʩʢʦʤʫ ʧʝʨʝʚʦʦ-

ʨʫʞʝʥʠʶ ʠ ʢʘʧʠʪʘʣʴʥʦʤʫ ʨʝʤʦʥʪʫ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʩʠʩʪʝʤ. ʀʩʢʣʶʯʠʪʝʣʴʥʦ ʚʘʞʥʫʶ ʨʦʣʴ ʧʨʠʦʙʨʝʪʘʝʪ 

ʫʚʝʣʠʯʝʥʠʝ ʧʦʩʘʜʦʢ ʟʘʱʠʪʥʳʭ ʣʝʩʥʳʭ ʧʦʣʦʩ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʣʫʯʰʝʥʠʶ ʧʨʠʨʦʜʥʳʭ 

ʫʩʣʦʚʠʡ, ʤʠʥʠʤʠʟʘʮʠʠ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʙʝʩʧʝʯʠʪ ʫʩ-

ʪʦʡʯʠʚʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʢ ʛʫʙʠʪʝʣʴʥʳʤ ʧʨʦʮʝʩʩʘʤ ʜʝʬʣʷʮʠʠ. ʇʨʠʤʝʥʝʥʠʝ ʢʦʤʧʣʝʢ-

ʩʘ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʛʘʨʘʥʪʦʚ ʩʪʘʙʠʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦ-

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʪʨʘʩʣʠ ʚ ʫʩʣʦʚʠʷʭ ʨʠʩʢʦʚʘʥʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ. 
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Annotation 

The article considers the concept of resource conservation as one of the most important areas in the 

modern economy. Information on resource-saving measures carried out by enterprises of the Rostov region is 

also provided. A brief conclusion is made about the effectiveness of such activities. 

Keywords: resource conservation, economy, Rostov region, enterprise, production. 

 
 

ʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝ (PC) ï ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ, ʥʘʫʯʥʘʷ, ʧʨʘʢʪʠʯʝʩʢʘʷ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʜʝʷ-

ʪʝʣʴʥʦʩʪʴ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʦʢʫʧʥʦʩʪʠ ʨʝʩʫʨʩʦʚ ʵʢʦʥʦʤʠʯʝ-

ʩʢʦʡ ʩʠʩʪʝʤʳ, ʨʝʘʣʠʟʫʝʤʘʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʝʭʥʠʯʝʩʢʠʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʧʨʘʚʦʚʳʭ ʤʝʪʦʜʦʚ [1].  

 

 
ʈʠʩʫʥʦʢ 1 ï ʉʫʪʴ ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʷ 

 

ʈʦʩʩʠʷ ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʩʪʘʝʪ ʦʪ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ. ʅʘ-

ʧʨʠʤʝʨ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʈʦʩʩʠʠ ʧʨʠʤʝʨʥʦ ʚ ʜʚʘ ʨʘʟʘ ʥʠʞʝ, ʯʝʤ ʚ 

ʉʐɸ, ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʘʣʣʦʚ ʚ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʉʐɸ ʩʦʩʪʘʚ-

ʣʷʝʪ ʧʦʨʷʜʢʘ 0,92, ʘ ʚ ʈʌ ï 0,7. ʈʦʩʩʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʩʪʘʝʪ ʧʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ [2]. ʊʝʤ ʥʝ 

ʤʝʥʝʝ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʠ ʠ ʨʝʛʠʦʥʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʚʦʧʨʦʩ ʦ ʨʝʩʫʨʩʦʩ-

ʙʝʨʝʞʝʥʠʠ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦʡ ʠ ʧʨʦʨʘʙʘʪʳʚʘʝʤʦʡ ʪʝʤʦʡ. 

ʈʦʩʪʦʚʩʢʘʷ ʦʙʣʘʩʪʴ ʷʚʣʷʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʨʘʟʚʠʪʳʤ ʨʝʛʠʦʥʦʤ. ʊʘʢ, ʚʝʜʫʱʝʝ ʤʝʩʪʦ ʚ ʵʢʦʥʦʤʠʢʝ 

ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʠʥʘʜʣʝʞʠʪ ʧʨʦʤʳʰʣʝʥʥʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʫ, ʢʦʪʦʨʦʝ ʦʩʪʘʝʪʩʷ ʦʩʥʦʚʥʳʤ ʩʝʢʪʦ-

ʨʦʤ ʵʢʦʥʦʤʠʢʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʘʪʝʨʠʘʣʴʥʳʭ ʙʣʘʛ, ʪʦʚʘʨʥʦʡ ʠ ʜʝʥʝʞʥʦʡ ʤʘʩʩʳ, ʥʦʚʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ ʠ 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ [3]. 

ʉʝʛʦʜʥʷ ʥʘ ʤʥʦʛʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʦʙʣʘʩʪʠ ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʙʣʝʤʘ ʥʝʜʦʩʪʘʪʢʘ ʨʝʩʫʨʩʦʚ ʜʣʷ ʧʦʜ-

ʜʝʨʞʘʥʠʷ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ, ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʥʦʨʤʠʨʦʚʘʪʴ ʨʝʩʫʨʩʳ ʠ ʚʥʝʜʨʷʪʴ ʨʝʩʫʨʩʦʩʙʝʨʝʞʝ-

ʥʠʝ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ. ʅʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʢʦʣʦ 28% ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʖʞʥʦʛʦ 

ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ. ɸ ʥʘʠʙʦʣʴʰʠʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʟʘʥʠʤʘʶʪ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʝ ʠ  ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴ-

ʥʳʝ  ʧʨʝʜʧʨʠʷʪʠʷ. 

ʆʧʨʝʜʝʣʷʶʱʫʶ ʨʦʣʴ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʘʰʠʥ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʛʨʘʝʪ ʆʆʆ çʂɿ çʈʦʩʪʩʝʣʴʤʘʰè. 

ʈʦʩʪʩʝʣʴʤʘʰ ʚʭʦʜʠʪ ʚ ʯʠʩʣʦ ʢʨʫʧʥʝʡʰʠʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩʝʣʴʭʦʟʪʝʭʥʠʢʠ ʤʠʨʘ. 

ʂʦʤʧʘʥʠʷ ʨʘʩʧʦʣʘʛʘʝʪ ʩʦʙʩʪʚʝʥʥʳʤ ʮʝʥʪʨʦʤ ʠʥʥʦʚʘʮʠʡ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʘʟʦʡ, ʩʦʚʨʝʤʝʥʥʳʤ 

ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʧʦʣʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʮʠʢʣʘ. 

ʇʦʜ ʩʦʙʩʪʚʝʥʥʳʤ ʙʨʝʥʜʦʤ ʈʦʩʪʩʝʣʴʤʘʰ ʚʳʧʫʩʢʘʝʪ ʰʠʨʦʢʠʡ ʤʦʜʝʣʴʥʳʡ ʨʷʜ ʤʘʰʠʥ ʠ ʦʙʦʨʫʜʦ-

ʚʘʥʠʷ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʧʝʨʘʮʠʡ ï ʦʪ ʧʦʜʛʦʪʦʚʢʠ ʧʦʯʚʳ ʜʦ ʧʝʨʚʠʯʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʟʝʨʥʘ; 

ʵʣʝʢʪʨʦʥʥʳʝ ʨʝʰʝʥʠʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʝʣʴʭʦʟʨʘʙʦʪ ʠ ʘʛʨʘʨʥʦʛʦ ʙʠʟʥʝʩʘ [4].  

ʂʦʤʧʘʥʠʷ ʧʨʠʜʝʨʞʠʚʘʝʪʩʷ ʛʣʘʚʥʳʭ ʧʨʠʥʮʠʧʦʚ ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʷ - ʧʦʚʳʰʝʥʠʝ ʧʨʠʙʳʣʠ ʩ ʧʦ-

ʤʦʱʴʶ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʧʨʦʮʝʩʩʦʚ; ʩʦʢʨʘʱʝʥʠʝ ʵʥʝʨʛʦ- ʠ ʤʘʪʝʨʠʘʣʦʝʤʢʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ; 

ʫʤʝʥʴʰʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ; ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ. ʉʦʙʣʶʜʝʥʠʝ ʵʪʠʭ ʧʨʘʚʠʣ ʩʪʘ-

ʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ, ʙʣʘʛʦʜʘʨʷ ʧʦʩʪʦʷʥʥʦ ʦʙʥʦʚʣʷʝʤʦʤʫ ʠ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʦʤʫ ʧʘʨʢʫ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ï ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʧʨʝʜʩʪʘʚʣʝʥ ʚʝʩʴ ʩʧʝʢʪʨ ʥʦʚʝʡʰʠʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʧʦʣʥʦʛʦ ʮʠʢʣʘ ʚʳʧʫʩʢʘ ʥʘʠʙʦʣʝʝ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʧʨʦʜʫʢʮʠʠ. 
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ʅʦʚʦʯʝʨʢʘʩʩʢʠʡ ʵʣʝʢʪʨʦʚʦʟʦʩʪʨʦʠʪʝʣʴʥʳʡ ʟʘʚʦʜ (ʅʕɺɿ) ï ʢʨʫʧʥʝʡʰʝʝ ʧʨʝʜʧʨʠʷʪʠʝ ʚ ʈʦʩʩʠʠ 
ʧʦ ʚʳʧʫʩʢʫ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʛʨʫʟʦʚʳʭ ʠ ʧʘʩʩʘʞʠʨʩʢʠʭ ʵʣʝʢʪʨʦʚʦʟʦʚ. ʗʚʣʷʝʪʩʷ ʛʨʘʜʦʦʙʨʘʟʫʶʱʠʤ ʧʨʝʜ-
ʧʨʠʷʪʠʝʤ. ʇʦʣʠʪʠʢʘ ʚ ʦʙʣʘʩʪʠ ʢʘʯʝʩʪʚʘ ʦʧʨʝʜʝʣʷʝʪ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ, 
ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʝ ʚ ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʠ: ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʨʝʩʫʨʩʘʤʠ ʥʘ 
ʚʩʝʭ ʵʪʘʧʘʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʧʨʦʜʫʢʮʠʠ ʠ ʩʦʢʨʘʱʝʥʠʝ ʧʦʪʝʨʴ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʦʚ ʠ ʠʥʩʪʨʫ-
ʤʝʥʪʦʚ ɹʝʨʝʞʣʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ [5]. 

ɹʝʨʝʞʣʠʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ï ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʢʦʥʮʝʧʮʠʷ ʤʝʥʝʜʞʤʝʥʪʘ, ʩʬʦʢʫʩʠʨʦʚʘʥʥʘʷ ʥʘ ʦʧʪʠ-
ʤʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʦʨʠʝʥʪʘʮʠʝʡ ʥʘ ʨʳʥʦʢ ʠ ʫʯʝʪʦʤ ʤʦʪʠʚʘʮʠʠ ʢʘʞʜʦʛʦ ʨʘ-
ʙʦʪʥʠʢʘ. ɹʝʨʝʞʣʠʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʦʩʪʘʚʣʷʝʪ ʦʩʥʦʚʫ ʥʦʚʦʡ ʬʠʣʦʩʦʬʠʠ ʤʝʥʝʜʞʤʝʥʪʘ. ʎʝʣʴʶ ʪʘʢʦʛʦ 
ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʜʦʩʪʠʞʝʥʠʝ ʤʠʥʠʤʘʣʴʥʳʭ ʟʘʪʨʘʪ ʪʨʫʜʘ, ʤʠʥʠʤʘʣʴʥʳʭ ʩʨʦʢʦʚ ʧʦ ʩʦʟʜʘʥʠʶ ʥʦ-
ʚʦʡ ʧʨʦʜʫʢʮʠʠ, ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʡ ʧʦʩʪʘʚʢʠ ʧʨʦʜʫʢʮʠʠ. ʕʪʦ ʢʦʥʮʝʧʮʠʷ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʨʠʷʪʠʶ ʚʳʡʪʠ 
ʥʘ ʥʦʚʳʡ ʫʨʦʚʝʥʴ. 

ʇɸʆ çʊʘʛʘʥʨʦʛʩʢʠʡ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʡ ʟʘʚʦʜè (ʇɸʆ çʊɸɻʄɽʊè) ï ʢʨʫʧʥʝʡʰʝʝ ʧʨʝʜʧʨʠʷʪʠʝ ï
ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʙʝʩʰʦʚʥʳʭ ʠ ʩʚʘʨʥʳʭ ʩʪʘʣʴʥʳʭ ʪʨʫʙ ʚ ʈʦʩʩʠʠ. ʅʘ ʤʦʜʝʨʥʠʟʘʮʠʶ ʠ ʪʝʭʥʠʯʝʩʢʦʝ ʧʝʨʝ-
ʚʦʦʨʫʞʝʥʠʝ ʊɸɻʄɽʊ ʝʞʝʛʦʜʥʦ ʪʨʘʪʠʪ ʤʥʦʛʠʝ ʤʠʣʣʠʦʥʳ ʨʫʙʣʝʡ. ʅʘʧʨʠʤʝʨ, ʚʳʧʣʘʚʢʘ ʩʪʘʣʠ ʧʦ ʥʦʚʦʡ 
ʪʝʭʥʦʣʦʛʠʠ (ɼʉʇ) ʧʦʟʚʦʣʠʣʘ ʩʥʠʟʠʪʴ ʨʘʩʭʦʜ ʤʘʪʝʨʠʘʣʦʚ ʠ ʫʤʝʥʴʰʠʪʴ ʪʦʣʱʠʥʫ ʩʪʝʥʢʠ ʪʨʫʙʳ [6].  

ʇʦʜ ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝʤ ʧʦʥʠʤʘʶʪ ʢʦʤʧʣʝʢʩ ʤʝʨ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʨʘʮʠʦʥʘʣʴʥʦʛʦ, ʵʢʦʥʦʤʠʯʝ-
ʩʢʠ ʚʝʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ (ʚ ʦʩʥʦʚʥʦʤ, ʟʘ ʩʯʝʪ ʵʢʦʥʦʤʠʢʠ). ʍʦʪʷ, ʵʪʘ ʩʬʝʨʘ ʚ ʈʦʩʩʠʠ ʠ ʩʯʠ-
ʪʘʝʪʩʷ ʥʝ ʦʩʦʙʦ ʨʘʟʚʠʪʦʡ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʫʞʝ ʚʥʝʜʨʷʶʪʩʷ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʵʪʦʛʦ ʪʝʭʥʦʣʦʛʠʠ. ʊʘʢ ʥʘ 
ʩʘʤʳʭ ʢʨʫʧʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʥʝʢʦʪʦʨʳʝ ʟʘʜʘʯʠ ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʷ ʚʳʧʦʣʥʷʶʪʩʷ 
ʩ ʜʦʩʪʘʪʦʯʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ [7]. 
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ʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʠ ʟʘʚʠʩʷʪ ʦʪ ʚʠʜʦʚ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ, ʘ ʪʘʢʞʝ ʦʪ ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʨʦʪʝʢʘʥʠʷ ʪʝʭʥʦʣʦʛʠ-

ʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʠ ʨʘʟʜʘʯʠ ʢʦʨʤʘ. ʇʨʠ ʵʪʦʤ ʚʳʩʦʢʦʥʘʛʨʫʞʝʥʥʳʝ ʨʘʙʦʯʠʝ ʦʨʛʘʥʳ ʢʦʨ-

ʤʦʨʘʟʜʘʪʯʠʢʦʚ ʧʦʜʚʝʨʛʘʶʪʩʷ ʠʥʪʝʥʩʠʚʥʦʤʫ ʠʟʥʦʩʫ. ʊʝʭʥʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ 

ʥʘ ʧʦʚʳʰʝʥʠʝ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ ʨʘʙʦʯʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʘʰʠʥ, ʠʤʝʶʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʨʤʦʨʘʟʜʘʪʦʯʥʘʷ ʤʘʰʠʥʘ, ʩʤʝʩʠʪʝʣʴʥʳʡ ʰʥʝʢ, ʪʚʝʨʜʦʩʧʣʘʚʥʘʷ ʥʘʢʣʘʜʢʘ, 

ʜʫʛʦʚʘʷ ʥʘʧʣʘʚʢʘ, ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ, ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ. 
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ʚʝʜʝʥʠʝ. ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʫʩʦʚʝʨ-

ʰʝʥʩʪʚʦʚʘʥʠʝ ʠʤʝʶʱʠʭʩʷ ʪʝʭʥʦʣʦʛʠʡ ʢʦʨʤʣʝʥʠʷ ʢʦʨʦʚ ʠ ʧʨʠʤʝʥʷʝʤʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪ-

ʨʦʡʩʪʚ. 

ʂʦʨʤʣʝʥʠʝ ʢʦʨʦʚ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʪʨʫʜʦʝʤʢʠʤ ʠ ʦʪʚʝʪʩʪʚʝʥʥʳʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ. 

ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʯʝʪʢʦ ʩʣʝʜʠʪʴ ʟʘ ʨʘʮʠʦʥʦʤ ʠ ʯʘʩʪʦʪʦʡ ʢʦʨʤʣʝʥʠʷ ʞʠʚʦʪʥʳʭ. 

ɺ ʫʩʣʦʚʠʷʭ ʝʞʝʜʥʝʚʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʦʨʤʦʨʘʟʜʘʪʯʠʢʘ-ʩʤʝʩʠʪʝʣʷ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʳʰʝʥʥʳʡ 

ʠʟʥʦʩ ʙʫʥʢʝʨʘ ʠ ʚʠʪʢʦʚ ʰʥʝʢʘ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʩʨʦʢ ʩʣʫʞʙʳ ʰʥʝʢʘ ʨʝʜʢʦ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʩʨʦ-

ʢʫ ʩʣʫʞʙʳ ʩʘʤʦʛʦ ʩʤʝʩʠʪʝʣʷ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʩʪʨʫʢʪʫʨʳ ʢʦʨʤʘ, ʥʘ-

ʣʠʯʠʷ ʚ ʥʝʤ ʪʚʸʨʜʳʭ ʯʘʩʪʠʮ ʠ ʜʨʫʛʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʢʦʨʤʦʩʤʝʩʠ ʰʥʝʢʠ ʧʨʠʭʦʜʠʪʩʷ ʤʝʥʷʪʴ ʫʞʝ ʯʝʨʝʟ 

ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʨʘʙʦʪʳ. 

ʇʨʠ ʥʝʩʚʦʝʚʨʝʤʝʥʥʦʡ ʟʘʤʝʥʝ ʰʥʝʢʦʚ ʨʘʩʭʦʜʫʝʪʩʷ ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʪʦʧʣʠʚʘ ʥʘ ʩʤʝʰʠʚʘʥʠʝ 

ʢʦʨʤʘ, ʘ ʥʝʨʝʜʢʦ ʝʱʝ ʠ ʩʥʠʞʘʝʪʩʷ ʢʘʯʝʩʪʚʦ ʢʦʨʤʦʩʤʝʩʠ. ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʢʦʛʜʘ 

ʢʨʘʷ ʚʠʪʢʦʚ ʩʤʝʩʠʪʝʣʴʥʦʛʦ ʰʥʝʢʘ ʟʘʤʝʪʥʦ ʟʘʢʨʫʛʣʝʥʳ ʠʣʠ ʩʢʦʰʝʥʳ, ʪʦ ʢʦʨʤ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦ ʩʦ-

ʩʢʘʣʴʟʳʚʘʝʪ ʩ ʚʨʘʱʘʶʱʝʛʦʩʷ ʰʥʝʢʘ ʠ ʧʘʜʘʝʪ ʥʘʟʘʜ ʚ ʤʘʰʠʥʫ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʝʙʫʝʤʦʡ ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴʥʦʩʪʠ ʢʦʨʤʦʨʘʟʜʘʪʯʠʢʘ ʧʨʠʭʦʜʠʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʪʴ ʜʣʠʪʝʣʴʥʦʩʪʴ ʩʤʝʰʠʚʘʥʠʷ ʢʦʨʤʦʚʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ. 

ʂʦʥʩʪʨʫʢʪʠʚʥʦ-ʨʝʞʠʤʥʳʝ ʧʘʨʘʤʝʪʨʳ ʩʤʝʩʠʪʝʣʴʥʦʛʦ ʰʥʝʢʘ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʨʤʦʚʳʭ ʢʦʤʧʦ-

ʥʝʥʪʦʚ ʦʧʨʝʜʝʣʷʶʪ ʢʘʯʝʩʪʚʦ ʠ ʵʥʝʨʛʦʸʤʢʦʩʪʴ ʧʨʦʮʝʩʩʘ ʩʤʝʰʠʚʘʥʠʷ ʢʦʨʤʘ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʧʦʠʩʢ ʠ ʦʙʦʩ-

ʥʦʚʘʥʠʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʭʝʤʦʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʝʪʩʷ 

ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. 

ʆʙʲʝʢʪ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʦʨʤʦʨʘʟʜʘʪʦʯʥʳʭ ʤʘʰʠʥ, ʩ ʮʝʣʴʶ 

ʫʤʝʥʴʰʝʥʠʷ ʠʟʥʦʩʘ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʛʣʘʜʢʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʰʥʝʢʘ, ʥʘʚʘʨʠʚʘʶʪʩʷ 

ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʧʣʘʩʪʠʥʳ. ʆʜʥʘʢʦ ʵʪʦ ʚʝʜʝʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʵʥʝʨʛʦʟʘʪʨʘʪ ʧʨʠ ʚʳʧʦʣʥʝ-

ʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʨʘʟʜʘʯʠ ʢʦʨʤʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʪʨʝʥʠʝ ʨʘʙʦ-

ɺ 
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ʯʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʤʘʰʠʥʳ ʠ ʢʦʤʧʦʥʝʥʪʦʚ ʢʦʨʤʦʚ, ʘ ʪʘʢʞʝ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ. ʇʨʠʤʝʥʝʥʠʝ ʠʟʥʦʩʦʩʪʦʡ-

ʢʠʭ ʥʘʢʣʘʜʦʢ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʤʝʥʴʰʝʥʠʶ ʪʨʝʥʠʷ ʟʘ ʩʯʸʪ ʙʦʣʝʝ ʛʣʘʜʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʤʝʩʠʪʝʣʴʥʦʛʦ 

ʰʥʝʢʘ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʢʦʨʤʦʨʘʟʜʘʪʦʯʥʘʷ ʤʘʰʠʥʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʠʟʤʝʣʴʯʝʥʠʝ, 

ʩʤʝʰʠʚʘʥʠʶ ʠ ʨʘʟʜʘʯʫ ʢʦʨʤʘ ʂʈʉ ʥʘ ʬʝʨʤʘʭ ʠ ʢʦʤʧʣʝʢʩʘʭ.  

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʪʝʭʥʦʣʦʛʠʷ ʧʦʚʳʰʝʥʠʷ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ ʚʳʩʦʢʦʥʘʛʨʫʞʝʥʥʳʭ ʧʦ-

ʚʝʨʭʥʦʩʪʝʡ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʢʦʨʤʦʨʘʟʜʘʪʦʯʥʳʭ ʤʘʰʠʥ. 

ʎʝʣɹ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʤʘʰʠʥʦʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʟʘ 

ʩʯʸʪ ʧʦʚʳʰʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʡ ʥʘʜʸʞʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʦʨʤʦʨʘʟʜʘʪʯʠʢʦʚ. 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʐʥʝʢ ʢʦʨʤʦʨʘʟʜʘʪʦʯʥʦʡ ʤʘʰʠʥʳ 

 

ʊʚʝʨʜʦʩʧʣʘʚʥʳʝ ʥʘʢʣʘʜʢʠ ʥʝʦʙʭʦʜʠʤʦ ʥʘʚʘʨʠʚʘʪʴ ʣʠʰʴ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʚʠʪʢʠ ʰʥʝʢʘ ʫʞʝ ʜʦʩʪʘ-

ʪʦʯʥʦ ʩʠʣʴʥʦ ʠʟʥʦʩʠʣʠʩʴ. ʊʦʣʱʠʥʘ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʵʪʦʤ ʜʦʣʞʥʘ ʫʤʝʥʴʰʠʪʴʩʷ ʧʨʠʤʝʨʥʦ ʥʘ 7- 8 ʤʤ.  

ʊʝʭʥʦʣʦʛʠʷ ʧʨʠʚʘʨʠʚʘʥʠʷ ʥʘʢʣʘʜʦʢ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʦʧʝʨʘʮʠʡ [1]: 

- ʠʟʤʝʨʝʥʠʝ ʪʦʣʱʠʥʳ ʤʘʪʝʨʠʘʣʘ ʥʘ ʚʥʝʰʥʝʤ ʢʨʘʝ ʰʥʝʢʘ; 

- ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʛʠʙʢʘ ʧʦʣʦʩʢʠ ʠʟ ʪʚʸʨʜʦʩʧʣʘʚʥʦʛʦ ʤʝʪʘʣʣʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʦʨʤʦʡ ʚʠʪʢʦʚ 

ʩʧʠʨʘʣʠ ʰʥʝʢʘ; 

- ʦʙʨʝʟʢʘ ʧʣʘʩʪʠʥʳ ʧʦ ʜʣʠʥʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʙʨʘʥʥʳʤʠ ʨʘʟʤʝʨʘʤʠ; 

- ʧʨʠʭʚʘʪʢʘ ʥʘʢʣʘʜʢʠ ʢ ʰʥʝʢʫ ʩʚʘʨʢʦʡ ʚ ʥʝʩʢʦʣʴʢʠʭ ʪʦʯʢʘʭ; 

- ʦʢʦʥʯʘʪʝʣʴʥʦʝ ʧʨʠʚʘʨʠʚʘʥʠʝ ʥʘʢʣʘʜʦʢ. 

ʇʨʠʚʘʨʠʚʘʥʠʝ ʪʚʝʨʜʦʩʧʣʘʚʥʳʭ ʥʘʢʣʘʜʦʢ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ʆʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʟʤʝʨʝʥʠʝ ʦʩʪʘʪʦʯʥʦʡ ʪʦʣʱʠʥʳ ʤʘʪʝʨʠʘʣʘ ʥʘ ʚʥʝʰʥʝʤ ʢʨʘʝ ʩʤʝʩʠʪʝʣʴʥʦʛʦ 

ʰʥʝʢʘ. ʆʧʪʠʤʘʣʴʥʳʡ ʚʘʨʠʘʥʪ ï ʢʦʛʜʘ ʝʛʦ ʪʦʣʱʠʥʘ ʜʦʩʪʠʛʘʝʪ 6-8 ʤʤ. ʇʦʣʦʩʢʝ ʧʣʘʩʪʠʥ ʠʟ ʪʚʝʨʜʦʩʧʣʘʚ-

ʥʦʛʦ ʤʝʪʘʣʣʘ ʜʣʠʥʦʡ ʦʢʦʣʦ ʤʝʪʨʘ ʧʨʠʜʘʶʪ ʧʨʠʤʝʨʥʫʶ ʬʦʨʤʫ ʚʠʪʢʦʚ ʩʧʠʨʘʣʠ ʰʥʝʢʘ, ʧʨʠ ʵʪʦʤ ʚ ʚʝʨʭ-

ʥʝʡ ʯʘʩʪʠ ʩʧʠʨʘʣʠ ʠʟʛʠʙ ʜʦʣʞʝʥ ʙʳʪʴ ʙʦʣʝʝ ʩʠʣʴʥʳʤ, ʯʝʤ ʚ ʥʠʞʥʝʡ. ʄʝʪʘʣʣʠʯʝʩʢʫʶ ʧʦʣʦʩʢʫ ʥʝʦʙʭʦ-

ʜʠʤʦ ʨʘʩʧʦʣʦʞʠʪʴ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʥʘ ʪʦʯʥʦ ʚʦʩʧʨʦʠʟʚʦʜʠʣʘ ʚʥʝʰʥʠʡ ʢʦʥʪʫʨ ʩʤʝʩʠʪʝʣʴʥʦʛʦ 

ʰʥʝʢʘ. 

ʆʩʥʦʚʳ ʨʘʩʯʸʪʘ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʨʘʟʨʘʙʦʪʢʠ. ɼʣʷ ʤʦʜʝʨʥʠʟʘʮʠʠ ʰʥʝʢʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʝ-

ʩʪʠ ʨʘʩʯʸʪ ʥʘ ʧʨʦʯʥʦʩʪʴ. 

ʆʧʨʝʜʝʣʷʝʤ ʪʨʝʙʫʝʤʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʰʥʝʢʘ: 

                                                                                     (1) 

ʛʜʝ G ï ʛʨʫʟʦʧʦʜʲʸʤʥʦʩʪʴ ʢʦʨʤʦʨʘʟʜʘʪʦʯʥʦʡ ʤʘʰʠʥʳ; tʨ ï ʪʨʝʙʫʝʤʦʝ ʚʨʝʤʷ ʨʘʟʜʘʯʠ. 

 

ʆʧʨʝʜʝʣʷʝʤ ʯʘʩʪʦʪʫ ʚʨʘʱʝʥʠʷ ʰʥʝʢʘ ʢʦʨʤʦʨʘʟʜʘʪʦʯʥʦʡ ʤʘʰʠʥʳ: 

 

                                                      (2) 

 

ʛʜʝ Q hï ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʰʥʝʢʘ; D ï ʜʠʘʤʝʪʨ ʰʥʝʢʘ; d ï ʜʠʘʤʝʪʨ ʚʘʣʘ ʰʥʝʢʘ; S ï ʰʘʛ ʰʥʝʢʘ; ɟ ï 

ʧʣʦʪʥʦʩʪʴ ʢʦʨʤʘ; ű ï ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʦʣʥʝʥʠʷ ʰʥʝʢʘ. 

 

ʄʦʱʥʦʩʪʴ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʧʨʠʚʦʜʘ ʢʦʨʤʦʨʘʟʜʘʪʯʠʢʘ, ʨʘʩʭʦʜʫʝʪʩʷ ʥʘ ʧʝʨʝʜʚʠʞʝʥʠʝ ʢʦʨʤʘ, ʥʘ 

ʧʝʨʝʤʝʰʠʚʘʥʠʝ ʠ ʥʘ ʧʝʨʝʪʠʨʘʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʤʝʞʜʫ ʩʦʙʦʡ: 
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,                                                                  (3) 

ʛʜʝ N1 ï ʤʦʱʥʦʩʪʴ ʥʘ ʧʝʨʝʜʚʠʞʝʥʠʝ ʢʦʨʤʘ; N2 ï ʤʦʱʥʦʩʪʴ ʨʘʩʭʦʜʫʝʤʘʷ ʥʘ ʧʝʨʝʤʝʰʠʚʘʥʠʝ ʢʦʨʤʘ; N3 ï 

ʤʦʱʥʦʩʪʴ ʥʘ ʧʝʨʝʪʠʨʘʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʤʝʞʜʫ ʩʦʙʦʡ. 

 

,                                                                      (4) 

ʛʜʝ L ï ʜʣʠʥʥʘ ʰʥʝʢʘ. 

 ,                                                                (5) 

 

ʛʜʝ n ï ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʰʥʝʢʘ; f ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ. 

 

  ,                                                                 (6) 

ʛʜʝ R ï ʨʘʜʠʫʩ ʰʥʝʢʘ. 

 

ʂʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʥʘ ʚʘʣʫ ʰʥʝʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

  .                                                                           (7) 

ʊʘʥʛʝʥʩ ʫʛʣʘ ʧʦʜʲʸʤʘ ʚʠʥʪʦʚʦʡ ʣʠʥʠʠ: 

 

 .                                                                              (8) 

ʂʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ʩʢʦʣʴʞʝʥʠʷ ʥʘʭʦʜʠʤ ʧʦ ʬʦʨʤʫʣʝ: 

 

.                                                                              (9) 

 

ʋʛʦʣ ʪʨʝʥʠʷ ʦʧʨʝʜʝʣʠʤ ʧʦ ʬʦʨʤʫʣʝ: 

 

.                                                                               (10) 

ʆʩʝʚʦʝ ʫʩʠʣʠʝ, ʜʝʡʩʪʚʫʶʱʝʝ ʥʘ ʰʥʝʢ, ʦʧʨʝʜʝʣʷʝʤ ʧʦ ʬʦʨʤʫʣʝ: 

 

 ,                                                           (11) 

 

ʛʜʝ k ï ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ, ʯʪʦ ʩʠʣʘ ʧʨʠʣʦʞʝʥʘ ʥʘ ʩʨʝʜʥʝʤ ʫʯʘʩʪʢʝ ʚʠʥʪʘ 

 

ʇʦʧʝʨʝʯʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʫʯʘʩʪʦʢ ʰʥʝʢʘ ʤʝʞʜʫ ʜʚʫʤʷ ʦʧʦʨʘʤʠ ʦʧʨʝʜʝʣʷʝʤ ʧʦ ʬʦʨʤʫʣʝ: 

 

 ,                                                                         (12) 

 

ʛʜʝ l ï ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʦʧʦʨʘʤʠ ʚʘʣʘ ʰʥʝʢʘ; K ï ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ, ʯʪʦ ʩʠʣʘ ʧʨʠʣʦʞʝʥʘ 

ʥʘ ʩʨʝʜʥʝʤ ʫʯʘʩʪʢʝ ʚʠʥʪʘ [2]. 

 

ɿʘʢʣʶʯʝʥʠʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʚʸʨʜʦʩʧʣʘʚʥʳʭ ʥʘʢʣʘʜʦʢ ʠʤʝʝʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 

ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ: ʫʤʝʥʴʰʝʥʠʝ ʚʨʝʤʝʥʠ ʠ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʥʘ ʧʝʨʝʤʝʰʠʚʘʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʢʦʨʤʘ; 

ʦʙʝʩʧʝʯʝʥʠʝ ʨʘʚʥʦʤʝʨʥʦʩʪʠ ʩʦʩʪʘʚʘ ʧʨʠʛʦʪʦʚʣʝʥʥʦʡ ʢʦʨʤʦʩʤʝʩʠ4 ʫʚʝʣʠʯʝʥʠʝ ʩʨʦʢʘ ʩʣʫʞʙʳ ʰʥʝʢʘ 

ʧʨʠʤʝʨʥʦ ʚ 2 ʨʘʟʘ; ʠ ʫʤʝʥʴʰʝʥʠʝ ʟʘʪʨʘʪ ʟʘ ʩʯʸʪ ʧʦʢʫʧʢʠ ʪʦʣʴʢʦ ʪʚʸʨʜʦʩʧʣʘʚʥʳʭ ʥʘʢʣʘʜʦʢ, ʘ ʥʝ ʥʦʚʦʛʦ 

ʰʥʝʢʘ. 

ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʜʘʣʴʥʝʡʰʝʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ ʷʚʣʷʝʪʩʷ ʧʦʠʩʢ ʠ ʦʙʦʩ-

ʥʦʚʘʥʠʝ ʨʝʞʠʤʦʚ ʜʫʛʦʚʦʡ ʥʘʧʣʘʚʢʠ ʪʚʸʨʜʦʩʧʣʘʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ 

ʰʥʝʢʘ. 
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ʝʨʘʚʥʦʤʝʨʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʟʘʧʘʩʦʚ ʪʨʘʜʠʮʠʦʥʥʳʭ ʊʕʈ ʥʘ ɿʝʤʣʝ, ʨʦʩʪ ʮʝʥ ʥʘ ʥʝʬʪʴ ʠ ʥʘ 

ʜʨʫʛʠʝ ʚʠʜʳ ʪʦʧʣʠʚʘ ʥʝʦʙʳʯʘʡʥʦ ʫʩʣʦʞʥʠʣʠ ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʝ ʤʥʦʛʠʭ ʩʪʨʘʥ, ʠ ʧʨʦʙʣʝʤʘ 

ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʥʦʤʠʢʠ ʥʝʦʙʭʦʜʠʤʳʤʠ ʚʠʜʘʤʠ ʠ ʢʦʣʠʯʝʩʪʚʦʤ ʊʕʈ, ʢʨʦʤʝ ʛʝʦʣʦʛʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ, ʧʨʠʦʙʨʝʣʘ ʠ ʧʦʣʠʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ. ʅʝʩʣʫʯʘʡʥʦ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʨʦ-

ʛʨʘʤʤʳ ʧʨʘʚʠʪʝʣʴʩʪʚ ʤʥʦʛʠʭ ʩʪʨʘʥ ʦʙʲʷʚʣʝʥʳ ʚʘʞʥʝʡʰʠʤ ʵʣʝʤʝʥʪʦʤ ʠʭ ʚʥʫʪʨʝʥʥʝʡ ʠ ʚʥʝʰʥʝʡ ʧʦʣʠ-

ʪʠʢʠ. ʇʦʵʪʦʤʫ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʩʪʨʘʥʘʭ ʚʘʞʥʝʡʰʝʝ ʟʥʘʯʝʥʠʝ ʧʨʠʜʘʸʪʩʷ ʧʦʠʩʢʘʤ ʠ ʧʨʦʤʳʰʣʝʥʥʦ-

ʤʫ ʦʩʚʦʝʥʠʶ ʥʦʚʳʭ ʥʘʜʸʞʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ. 

ʅ 
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ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʷʚʣʷʝʪʩʷ ʛʣʫʙʠʥʥʦʝ ʪʝʧʣʦ ɿʝʤʣʠ, ʨʝʩʫʨʩʳ ʢʦʪʦʨʦʛʦ ʚ ʥʝ-

ʩʢʦʣʴʢʦ ʪʳʩʷʯ ʨʘʟ ʧʨʝʚʳʰʘʶʪ ʩʫʤʤʘʨʥʫʶ ʪʝʧʣʦʪʚʦʨʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʚʩʝʭ ʠʟʚʝʩʪʥʳʭ ʟʘʧʘʩʦʚ ʤʠʥʝ-

ʨʘʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʚ ʤʠʨʝ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʫʨʦʚʝʥʴ ʬʘʢʪʠʯʝʩʢʦʛʦ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʣʫʙʠʥ-

ʥʦʛʦ ʪʝʧʣʘ ɿʝʤʣʠ ʧʨʦʜʦʣʞʘʝʪ ʦʩʪʘʚʘʪʴʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ. ɹʦʣʴʰʠʥʩʪʚʦ ʠʟʚʝʩʪʥʳʭ ʧʨʦʛʥʦʟʦʚ ʨʘʟʚʠ-

ʪʠʷ ʵʥʝʨʛʝʪʠʢʠ ʤʠʨʘ ʜʦ ʢʦʥʮʘ ʪʝʢʫʱʝʛʦ ʚʝʢʘ ʚʝʩʴʤʘ ʩʢʨʦʤʥʦ ʦʮʝʥʠʚʘʝʪ ʚʦʟʤʦʞʥʳʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʛʝʦ-

ʪʝʨʤʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʚ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʙʘʣʘʥʩʝ ʩʪʨʘʥʳ ʠ ʤʠʨʘ ʚ ʮʝʣʦʤ ʜʦ 2030 ʛʛ. ɺ ʦʪʣʠʯʠʝ 

ʦʪ ʵʪʠʭ ʧʨʦʛʥʦʟʦʚ ʠʤʝʶʪʩʷ ʨʝʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʚʢʣʘʜʘ ʛʝʦʪʝʨʤʘʣʴʥʦʡ 

ʵʥʝʨʛʠʠ ʚ ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʝ ʤʠʨʘ ʠ ʦʪʜʝʣʴʥʳʭ ʩʪʨʘʥ, ʧʦʜʢʨʝʧʣʸʥʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʠ ʛʝʦʣʦʛʦ-

ʪʝʭʥʠʯʝʩʢʠʤʠ ʧʨʝʜʧʦʩʳʣʢʘʤʠ: ʦʛʨʦʤʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʠ, ʧʦ ʩʫʱʝʩʪʚʫ, ʧʦʚʩʝ-

ʤʝʩʪʥʳʤ ʝʸ ʨʘʟʤʝʱʝʥʠʝʤ; ʩʦʭʨʘʥʷʶʱʠʤʩʷ ʠ ʚʦʟʨʘʩʪʘʶʱʠʤ ʜʝʬʠʮʠʪʦʤ ʪʨʘʜʠʮʠʦʥʥʳʭ ʊʕʈ, ʙʦʣʴʰʘʷ 

ʯʘʩʪʴ ʢʦʪʦʨʳʭ ʨʘʩʭʦʜʫʝʪʩʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʠʟʢʦ- ʠ ʩʨʝʜʥʝʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʪʝʧʣʘ; ʚʦʟʤʦʞʥʦʩʪʴʶ ʙʳ-

ʩʪʨʦʛʦ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʚ ʜʦʙʳʯʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʠʚʣʝʯʝʥʠʷ ʦʧʳʪʘ ʠ ʜʦʩʪʠʞʝʥʠʡ ʜʨʫʛʠʭ ʦʪʨʘʩʣʝʡ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ï ʥʝʬʪʷʥʦʡ ʠ 

ʛʘʟʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʪʝʧʣʦʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ; ʭʦʨʦʰʠʤʠ ʧʝʨʩʧʝʢʪʠʚʘʤʠ ʨʘʩʰʠʨʝʥʠʷ ʩʬʝʨʳ ʵʬ-

ʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʵʥʝʨʛʝʪʠʢʝ, ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ 

ʠ ʢʦʤʤʫʥʘʣʴʥʦ-ʙʳʪʦʚʦʡ ʩʬʝʨʝ [1-4]. 

ɸʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʛʝʦʵʥʝʨʛʝʪʠʢʠ ʧʦʟʚʦʣʷʝʪ ʩʯʠʪʘʪʴ, ʯʪʦ ʦʩʥʦʚ-

ʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʚ ʵʪʦʡ ʦʪʨʘʩʣʠ ʤʦʛʫʪ ʩʪʘʪʴ ʨʘʟʨʘʙʦʪʢʘ ʠ ʦʩʚʦʝ-

ʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʠʟʚʣʝʯʝʥʠʷ ʪʝʧʣʘ çʩʫʭʠʭè ʧʦʨʦʜ ʟʘ ʩʯʸʪ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʧʦʜʟʝʤʥʳʭ 

ʪʝʧʣʦʦʙʤʝʥʥʠʢʦʚ, ʩʦʟʜʘʚʘʝʤʳʭ ʩ ʧʦʤʦʱʴʶ ʤʦʱʥʳʭ ʚʟʨʳʚʦʚ ʠʣʠ ʜʨʫʛʠʭ ʬʠʟʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʨʘʟʨʫ-

ʰʝʥʠʷ ʤʘʩʩʠʚʦʚ ʛʦʨʥʳʭ ʧʦʨʦʜ; ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʤʦʱʥʦʩʪʝʡ ʩʠʩʪʝʤ ʧʦ ʦʪʙʦʨʫ 

ʧʨʠʨʦʜʥʳʭ ʪʝʧʣʦʥʦʩʠʪʝʣʝʡ ʠʥʪʝʥʩʠʬʠʢʘʮʠʝʡ ʠʭ ʜʦʙʳʯʠ ʟʘ ʩʯʸʪ ʧʦʜʜʝʨʞʘʥʠʷ ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʛʣʫʙʠʥʥʳʭ ʥʘʩʦʩʦʚ ʠ ʫʣʫʯʰʝʥʠʷ ʫʩʣʦʚʠʡ ʧʨʠʪʦʢʘ ʪʝʧʣʦʥʦ-

ʩʠʪʝʣʝʡ ʢ ʟʘʙʦʷʤ ʪʝʨʤʘʣʴʥʳʭ ʩʢʚʘʞʠʥ; ʢʦʤʧʣʝʢʩʥʦʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ (ʩ ʢʘʩʢʘʜʥʳʤ ʩʲʸʤʦʤ ʪʝʧʣʦʚʦʡ 

ʵʥʝʨʛʠʠ ʩ ʨʘʟʣʠʯʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ) ʠ ʵʥʝʨʛʦʭʠʤʠʯʝʩʢʦʝ (ʩ ʠʟʚʣʝʯʝʥʠʝʤ ʧʦʣʝʟʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ) ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʨʦʜʥʳʭ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʪʝʧʣʦʥʦʩʠʪʝʣʝʡ. 

ʆʩʥʦʚʥʳʤʠ ʪʝʥʜʝʥʮʠʷʤʠ ʨʘʟʚʠʪʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ ʥʘ ʙʘʟʝ ʛʝʦʪʝʨʤʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʩʣʝʜʫʝʪ 

ʩʯʠʪʘʪʴ ʧʦʚʳʰʝʥʠʝ ʝʜʠʥʠʯʥʳʭ ʤʦʱʥʦʩʪʝʡ ʛʝʥʝʨʠʨʫʶʱʠʭ ʘʛʨʝʛʘʪʦʚ ɻʝʦʊʕʉ; ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʵʣʝʢ-

ʪʨʦʩʪʘʥʮʠʡ ʩ çʙʠʥʘʨʥʳʤ ʮʠʢʣʦʤè ʪʝʧʣʦʩʲʸʤʘ, ʯʪʦ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʥʝʚʳʩʦʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ɻʝʦʊʕʉ. 

ɺ ʈʦʩʩʠʠ, ʀʩʣʘʥʜʠʠ, ʗʧʦʥʠʠ, ɺʝʥʛʨʠʠ, ʌʨʘʥʮʠʠ ʠ ʨʷʜʝ ʜʨʫʛʠʭ ʩʪʨʘʥ ʛʝʦʪʝʨʤʘʣʴʥʘʷ ʵʥʝʨʛʠʷ ʚ 

ʥʝʙʦʣʴʰʠʭ ʤʘʩʰʪʘʙʘʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʮʝʣʝʡ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ. 

ɺ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʦʢʘʟʘʥʘ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʥʦʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʛʣʫʙʠʥʥʦʛʦ ʪʝʧʣʘ ɿʝʤʣʠ ʚ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʮʝʣʷʭ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʨʠ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʨʘʟʨʘ-

ʙʦʪʢʠ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʫʪʸʤ ʪʝʨʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʣʘʩʪ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʚ ʮʝʣʷʭ ʪʝʧʣʦʬʠʢʘʮʠʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʤʦʞʝʪ 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʚʳʩʦʢʫʶ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʧʝʨʩʧʝʢ-

ʪʠʚʥʦʩʪʴ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʣʫʙʠʥʥʦʛʦ ʪʝʧʣʘ ɿʝʤʣʠ, ʤʥʦʛʠʝ ʩʪʨʘʥʳ ʧʨʠʥʷʣʠ ʧʨʦʛʨʘʤʤʳ 

ʫʩʢʦʨʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʛʝʦʵʥʝʨʛʝʪʠʢʠ [5-7].  

ɺ ʩʪʘʪʴʝ ʧʨʝʜʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ ʦʙʦʩʥʦʚʘʪʴ ʫʩʣʦʚʠʷ ʪʝʭʥʠʯʝʩʢʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʭʦʟʷʡʩʪʚʘ ʧʨʠ ʨʘʟʥʳʭ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʘʭ ʪʝʧʣʦʥʦʩʠʪʝʣʝʡ ʠ ʩ ʫʯʸʪʦʤ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʅʘʫʯʥʘʷ ʨʘʟʨʘʙʦʪ-

ʢʘ ʧʨʦʙʣʝʤʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʛʣʫʙʠʥʥʦʛʦ ʪʝʧʣʘ ɿʝʤʣʠ ʠ ʧʨʦʤʳʰʣʝʥʥʦʝ ʠʭ ʦʩʚʦʝʥʠʝ ʤʦʛʫʪ 

ʩʪʘʪʴ ʩʬʝʨʦʡ ʘʢʪʠʚʥʦʛʦ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ.  

ʅʘʢʦʥʝʮ, ʙʦʣʴʰʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʛʝʦʪʝʨʤʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʠʤʝʶʪʩʷ ʚ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤʳ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʉʶʜʘ ʚʭʦʜʠʪ ʠ 

ʪʝʭʥʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʚʦʧʨʦʩʦʚ ʟʘʱʠʪʳ ʦʪ ʭʠʤʠʯʝʩʢʦʛʦ ʠ ʪʝʧʣʦʚʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʦʸʤʦʚ ʠ ʧʦʚʝʨʭʥʦ-

ʩʪʠ ʧʨʠ ʩʙʨʦʩʝ ʠ ʨʘʟʣʠʚʝ ʛʦʨʷʯʠʭ ʠ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʚʦʜ ʠ ʢʦʥʜʝʥʩʘʪʘ, ʠ ʠʟʫʯʝʥʠʝ ʧʨʠʯʠʥ, ʭʘʨʘʢʪʝ-

ʨʘ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʦʩʝʜʘʥʠʷ ʛʨʫʥʪʘ ʚ ʨʘʡʦʥʘʭ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʛʝʦʪʝʨʤʘʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ.  

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ ʦʪʦʧʣʝʥʠʷ ʠ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. ʊʝʤʧʝʨʘʪʫʨʘ ʛʦʨʷ-

ʯʝʡ ʚʦʜʳ, ʧʦʣʫʯʘʝʤʦʡ ʠʟ ʩʘʤʦʠʟʣʠʚʘʶʱʝʡʩʷ ʩʢʚʘʞʠʥʳ, ʢʦʣʝʙʣʝʪʩʷ ʤʝʞʜʫ 57 ʠ 65
0
ʉ; ʤʠʥʝʨʘʣʠʟʘʮʠʷ 

ʚʦʜʳ ʤʝʥʝʝ 0,3 ʛ/ʣ; ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʢʚʘʞʠʥʳ 2 ʪʳʩ. ʤ
3
/ʩʫʪ. ʊʝʨʤʘʣʴʥʘʷ ʚʦʜʘ ʯʝʨʝʟ ʪʨʫʙʦʧʨʦʚʦʜ 

ʧʦʩʪʫʧʘʝʪ ʚ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʡ ʙʘʢ ʝʤʢʦʩʪʴʶ 5 ʪʳʩ. ʤ
3
, ʢʦʪʦʨʳʡ ʨʘʩʧʦʣʦʞʝʥ ʚʳʰʝ ʞʠʣʦʛʦ ʦʪʘʧʣʠ-

ʚʘʝʤʦʛʦ ʤʘʩʩʠʚʘ. ʆʪʩʶʜʘ ʩʘʤʦʪʝʢʦʤ ʦʥʘ ʧʦʩʪʫʧʘʝʪ ʢ ʧʦʪʨʝʙʠʪʝʣʷʤ. ɹʣʘʛʦʜʘʨʷ ʭʦʨʦʰʝʡ ʪʝʧʣʦʠʟʦʣʷ-

ʮʠʠ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ ʙʘʢʘ ʧʦʪʝʨʠ ʪʝʧʣʘ ʧʨʠ ʧʦʜʘʯʝ ʚʦʜʳ ʦʪ ʩʢʚʘʞʠʥʳ ʢ ʧʦʪʨʝʙʠ-

ʪʝʣʶ ʥʝʟʥʘʯʠʪʝʣʴʥʳ, ʘ ʧʘʜʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʥʝ ʧʨʝʚʳʰʘʝʪ 1,5
Á
ʉ. ʇʦʩʢʦʣʴʢʫ ʚ ʪʝʨʤʘʣʴʥʦʡ ʚʦʜʝ, 

ʧʦʣʫʯʘʝʤʦʡ ʠʟ ʩʢʚʘʞʠʥʳ, ʩʦʜʝʨʞʠʪʩʷ ʩʝʨʦʚʦʜʦʨʦʜ, ʚ ʩʭʝʤʝ ʠʤʝʝʪʩʷ ʜʝʛʘʟʘʪʦʨ.  

ʊʝʨʤʘʣʴʥʳʝ ʚʦʜʳ, ʠʤʝʶʱʠʝ ʩʣʘʙʫʶ ʤʠʥʝʨʘʣʠʟʘʮʠʶ, ʥʝ ʪʨʝʙʫʶʪ ʧʨʠʤʝʥʝʥʠʷ ʩʣʦʞʥʳʭ ʠ ʜʦʨʦ-

ʛʦʩʪʦʷʱʠʭ ʩʭʝʤ. ʆʜʥʘʢʦ, ʝʩʣʠ ʦʥʠ ʩʦʜʝʨʞʘʪ ʤʥʦʛʦ ʩʦʣʝʡ ʠ ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʪʝʤʧʝʨʘʪʫʨʫ, ʧʨʠʭʦʜʠʪʩʷ 

ʜʝʣʘʪʴ ʪʝʧʣʦʦʙʤʝʥʥʠʢ. ɺ ʥʝʤ ʛʦʨʷʯʘʷ ʪʝʨʤʘʣʴʥʘʷ ʚʦʜʘ ʦʪʜʘʝʪ ʪʝʧʣʦ ʧʨʝʩʥʦʡ, ʢʦʪʦʨʘʷ ʟʘʪʝʤ ʠ ʧʦʜʘʝʪʩʷ 
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ʧʦʪʨʝʙʠʪʝʣʶ. ɺ ʢʘʯʝʩʪʚʝ ʪʝʧʣʦʦʙʤʝʥʥʠʢʦʚ ʧʨʠʤʝʥʷʶʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʙʳʯʥʳʝ ʟʤʝʝʚʠʢʠ. ʇʨʘʚʜʘ, 

ʚʳʧʘʜʝʥʠʝ ʩʦʣʝʡ ʥʘ ʪʨʫʙʢʘʭ ʧʦʚʳʰʘʝʪ ʪʝʨʤʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʪʝʥʦʢ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʭʫʜʰʘʝʪ 

ʧʨʦʮʝʩʩ ʪʝʧʣʦʦʙʤʝʥʘ. 

ɺ ʜʨʫʛʠʭ ʩʭʝʤʘʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʦʛʨʝʚ ʪʝʨʤʘʣʴʥʳʭ ʚʦʜ ʚ ʢʦʪʝʣʴʥʦʡ ʚ ʧʝʨʠʦʜʳ, ʢʦʛʜʘ ʪʨʝʙʫʝʪʩʷ 

ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʧʣʦʥʦʩʠʪʝʣʷ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʚ ʦʪʦʧʠʪʝʣʴʥʫʶ ʩʠʩʪʝʤʫ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʥʝʜʘʣʸʢʦʤ ʙʫʜʫʱʝʤ ʛʝʦʵʥʝʨʛʝʪʠʢʘ ʤʦʞʝʪ ʩʪʘʪʴ ʩʫʱʝʩʪʚʝʥʥʦʡ ʩʦʩʪʘʚʥʦʡ ʯʘ-

ʩʪʴʶ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʤʠʨʘ, ʚʘʞʥʳʤ ʦʙʲʝʢʪʦʤ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚ 

ʦʙʣʘʩʪʠ ʵʢʦʥʦʤʠʢʠ. ʅʦ, ʜʣʷ ʵʪʦʛʦ ʧʨʝʜʩʪʦʠʪ ʚʳʧʦʣʥʠʪʴ ʩʣʦʞʥʳʡ ʢʦʤʧʣʝʢʩ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ, ʨʘʩʰʠʨʠʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʙʘʟʫ ʛʝʦʵʥʝʨʛʝʪʠʢʠ ʥʘ ʦʩʥʦʚʝ ʜʦʩʪʠʞʝʥʠʡ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ. 
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ʬʦʨʤʝ ʠʟʤʝʣʴʯʘʶʱʝʛʦ ʠ ʧʝʨʝʤʝʰʠʚʘʶʱʝʛʦ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʠ ʥʘʛʥʝʪʘʪʝʣʴʥʦʡ ʢʘʤʝʨʝ ʩ ʣʦʧʘʪʢʘʤʠ 

ʧʦʚʳʰʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʛʦʤʦʛʝʥʠʟʘʮʠʠ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʝʨʝʢʘʯʢʠ ʞʠʜʢʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʫʜʦʙʨʝʥʠʡ ʠʟ ʣʘʛʫʥ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ. 
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Annotation 

The article analyzes the technical means for homogenization and pumping of manure effluents from la-

goons, as a result of which the design and technological scheme of the device, which is a pontoon pump, is 

justified, allowing for qualitative homogenization of manure effluents over the entire area of the lagoon and 

pumping the manure mass to the place of application to the soil. Thanks to the shape of the grinding and mix-

ing working body and the injection chamber with blades, the homogenization efficiency and pumping perfor-

mance of liquid organic fertilizers from the lagoons of livestock complexes are increased. 
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 ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʘʥʢʮʠʦʥʥʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʥʘʰʫ ʩʪʨʘʥʫ ʩʦ ʩʪʦʨʦʥʳ ʩʪʨʘʥ ɿʘʧʘʜʘ ʠ 

ʉʐɸ ʦʩʪʨʦ ʚʩʪʘʝʪ ʚʦʧʨʦʩ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʩʪʘʙʠʣʴʥʦʛʦ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ 

ʞʠʪʝʣʝʡ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʧʠʪʘʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦʤ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʳʭ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʩʪʘʨʳʭ ʢʦʤʧʣʝʢʩʦʚ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ ʧʨʦ-

ʜʫʢʮʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʚʠʥʦʢʦʤʧʣʝʢʩʦʚ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʪʠʧʘ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ 

ʨʘʟʚʠʪʠʷ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʮʝʣʦʤ. 

ʂʨʫʧʥʳʝ ʩʚʠʥʦʚʦʜʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ʩ ʛʦʜʦʚʳʤ ʩʦʜʝʨʞʘʥʠʝʤ 12 ʪʳʩ. ʛʦʣʦʚ ʠ ʙʦʣʝʝ ʧʨʝʜʩʪʘʚʣʷ-

ʶʪ ʩʦʙʦʡ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʩ ʟʘʢʦʥʯʝʥʥʳʤ ʮʠʢʣʦʤ ʚʳʨʘʱʠʚʘʥʠʷ, ʩ ʘʚʪʦʤʘʪʠʟʘ-

ʮʠʝʡ ʚʩʝʭ ʟʚʝʥʴʝʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʣʠʥʠʠ. ʅʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʦʜʦʙʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʚʣʝʢʫʪ ʟʘ ʩʚʦʠʤ 

ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʙʦʣʴʰʠʝ ʧʨʦʙʣʝʤʳ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʪʘʢ ʢʘʢ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʥʘʚʦʟʥʳʝ ʩʪʦʢʠ 

(ʚʣʘʞʥʦʩʪʴʶ ʜʦ 98%) ʚ ʥʝʦʙʨʘʙʦʪʘʥʥʦʤ ʚʠʜʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʝʨʴʝʟʥʫʶ ʫʛʨʦʟʫ ʜʣʷ ʟʘʨʘʞʝʥʠʷ ʧʦʯʚʳ, 

ʚʦʜʳ ʠ ʚʦʟʜʫʰʥʦʛʦ ʙʘʩʩʝʡʥʘ [1,2].  

ʊʝʭʥʦʣʦʛʠʷ ʦʙʨʘʙʦʪʢʠ ʠ ʫʪʠʣʠʟʘʮʠʠ ʥʘʚʦʟʥʳʭ ʩʪʦʢʦʚ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʨʘʟʜʝ-

ʣʝʥʠʷ ʞʠʜʢʦʛʦ ʥʘʚʦʟʘ ʥʘ ʪʚʝʨʜʫʶ ʠ ʞʠʜʢʫʶ ʬʨʘʢʮʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʞʜʦʡ ʚ ʦʪʜʝʣʴʥʦʩʪʠ. ʊʚʝʨʜʘʷ 

ʬʨʘʢʮʠʷ ʩʚʠʥʳʭ ʥʘʚʦʟʥʳʭ ʩʪʦʢʦʚ (ʚʣʘʞʥʦʩʪʴʶ 65-70%) ʧʨʠʛʦʜʥʘ ʜʣʷ ʙʠʦʪʝʨʤʠʯʝʩʢʦʛʦ ʦʙʝʟʟʘʨʘʞʠʚʘ-

ʥʠʷ ʠ ʚʥʝʩʝʥʠʷ ʚ ʧʦʯʚʫ ʚ ʢʘʯʝʩʪʚʝ ʮʝʥʥʦʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʜʦʙʨʝʥʠʷ. ɹʦʣʴʰʫʶ ʦʧʘʩʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷ-

ʝʪ ʩʦʙʦʡ ʦʪʜʝʣʝʥʥʘʷ ʞʠʜʢʘʷ ʬʨʘʢʮʠʷ ʩʚʠʥʳʭ ʥʘʚʦʟʥʳʭ ʩʪʦʢʦʚ, ʢʦʪʦʨʘʷ ʧʦʩʣʝ ʩʝʧʘʨʘʮʠʠ ʧʦʩʪʫʧʘʝʪ 

ʯʝʨʝʟ ʪʨʫʙʦʧʨʦʚʦʜ ʚ ʢʘʨʘʥʪʠʥʥʳʡ ʨʝʟʝʨʚʫʘʨ ʩ ʨʘʙʦʯʠʤ ʦʙʲʝʤʦʤ 35 ʤ
3
, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʞʝʣʝ-

ʟʦʙʝʪʦʥʥʫʶ ʝʤʢʦʩʪʴ, ʩʦ ʚʩʪʨʦʝʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʝʡ ʜʣʷ ʦʧʫʩʢʘʥʠʷ ʧʦʛʨʫʞʥʦʛʦ ʬʝʢʘʣʴʥʦʛʦ ʥʘʩʦʩʘ. ɼʘ-

ʣʝʝ ʬʝʢʘʣʴʥʳʡ ʥʘʩʦʩ ʧʝʨʝʢʘʯʠʚʘʝʪ ʞʠʜʢʫʶ ʬʨʘʢʮʠʶ ʚ ʣʘʛʫʥʫ, ʧʨʝʜʩʪʘʚʣʷʶʱʫʶ ʩʦʙʦʡ ʨʝʟʝʨʚʫʘʨ-

ɺ 
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ʥʘʢʦʧʠʪʝʣʴ ʚ ʛʨʫʥʪʝ, ʧʦʢʨʳʪʘʷ ʧʦ ʜʥʫ ʠ ʩʪʝʥʢʘʤ ʩʧʝʮʠʘʣʴʥʳʤ ʫʩʠʣʝʥʥʳʤ 2-ʭ ʩʣʦʡʥʳʤ ʤʘʪʝʨʠʘʣʦʤ 

(ʛʝʦ-ʧʣʝʥʢʘ), ʢʦʪʦʨʘʷ ʥʝ ʜʦʧʫʩʢʘʝʪ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʞʠʜʢʠʭ ʩʪʦʢʦʚ ʚ ʧʦʯʚʫ (ʨʠʩʫʥʦʢ 1). 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʄʦʥʪʘʞ ʛʝʦ-ʧʣʝʥʢʠ ʚ ʣʘʛʫʥʝ 

 

 ʆʙʲʝʤ ʞʠʜʢʦʡ ʬʨʘʢʮʠʠ ʩʦʩʪʘʚʣʷʝʪ ʜʦ 90% ʦʪ ʦʙʱʝʡ ʤʘʩʩʳ, ʠ ʚ ʥʝʧʦʜʛʦʪʦʚʣʝʥʥʦʤ ʚʠʜʝ ʥʝ ʤʦ-

ʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ. ʅʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤ ʩʧʦʩʦʙʦʤ ʷʚʣʷʝʪʩʷ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʚʳʜʝʨʞʠʚʘʥʠʝ ʠ ʛʦʤʦʛʝʥʠʟʘʮʠʷ ʞʠʜʢʦʡ ʬʨʘʢʮʠʠ ʩʚʠʥʳʭ ʥʘʚʦʟʥʳʭ ʩʪʦʢʦʚ ʚ ʩʧʝʮʠ-

ʘʣʴʥʳʭ ʣʘʛʫʥʘʭ [3,4].  

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʷ ʚʦʟʥʠʢʘʝʪ ʟʘʜʘʯʘ ʨʘʟʨʘʙʦʪʢʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʜʣʷ ʛʦʤʦʛʝʥʠʟʘʮʠʠ ʠ ʧʝʨʝ-

ʢʘʯʢʠ ʛʦʪʦʚʳʭ ʤʘʩʩ ʞʠʜʢʦʛʦ ʥʘʚʦʟʘ ʢ ʤʝʩʪʫ ʚʥʝʩʝʥʠʷ ʚ ʧʦʯʚʫ.  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʦʙʦʩʥʦʚʘʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʩʭʝʤʫ ʥʘʩʦʩʘ-ʧʦʥʪʦʥʘ ʜʣʷ ʛʦ-

ʤʦʛʝʥʠʟʘʮʠʠ ʠ ʧʝʨʝʢʘʯʢʠ ʥʘʚʦʟʥʳʭ ʩʪʦʢʦʚ ʠʟ ʣʘʛʫʥ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʡ: 

1. ʚr ʧʦʣʥʠʪʴ ʦʙʟʦʨ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦ ʪʝʭʥʠʯʝʩʢʠʤ ʩʨʝʜʩʪʚʘʤ ʜʣʷ ʛʦʤʦʛʝʥʠ-

ʟʘʮʠʠ ʠ ʧʝʨʝʢʘʯʢʠ ʥʘʚʦʟʥʳʭ ʩʪʦʢʦʚ; 

2. ʦʙʦʩʥʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ ʥʘʩʦʩʘ-ʧʦʥʪʦʥʘ ʜʣʷ ʛʦʤʦʛʝʥʠʟʘʮʠʠ ʠ ʧʝʨʝʢʘʯʢʠ ʥʘ-

ʚʦʟʥʳʭ ʩʪʦʢʦʚ ʠʟ ʣʘʛʫʥ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʘʪʝʥʪʥʳʡ ʦʙʟʦʨ ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʛʦʤʦʛʝʥʠʟʘʮʠʠ ʥʘʚʦʟʥʳʭ 

ʩʪʦʢʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʷʚʣʷʝʪʩʷ ʥʘʩʦʩʥʘʷ ʫʩʪʘʥʦʚʢʘ, ʩʦʜʝʨʞʘʱʘʷ ʧʣʘʚʫʯʫʶ ʢʦʥʩʪʨʫʢʮʠʶ, 

ʚʳʧʦʣʥʝʥʥʫʶ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʫʜʝʨʞʘʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʦʝʤʘ ʠ ʩʣʫʞʘʱʫʶ ʦʧʦʨʦʡ ʜʣʷ ʢʦʨʧʫʩʘ 

ʥʘʩʦʩʘ, ʚʢʣʶʯʘʶʱʝʛʦ ʧʦʛʨʫʞʘʝʤʳʝ ʚ ʞʠʜʢʦʩʪʴ ʚʧʫʩʢʥʦʝ ʦʪʚʝʨʩʪʠʝ, ʚʳʧʫʩʢʥʦʝ ʦʪʚʝʨʩʪʠʝ ʠ ʫʩʪʨʦʡʩʪ-

ʚʦ ʥʘʛʥʝʪʘʥʠʷ ʞʠʜʢʦʩʪʠ. ʋʩʪʨʦʡʩʪʚʦ ʥʘʛʥʝʪʘʥʠʷ ʨʘʟʤʝʱʝʥʦ ʚ ʧʦʪʦʢʝ ʞʠʜʢʦʩʪʠ ʤʝʞʜʫ ʚʧʫʩʢʥʳʤ ʠ 

ʚʳʧʫʩʢʥʳʤ ʦʪʚʝʨʩʪʠʷʤʠ, ʠʤʝʝʪ ʫʜʣʠʥʝʥʥʳʡ ʚʘʣ ʠ ʦʙʨʘʟʫʝʪ ʩ ʢʦʨʧʫʩʦʤ ʦʩʝʚʦʡ ʥʘʩʦʩ. ʂʘʥʘʣ ʧʨʦʭʦʞ-

ʜʝʥʠʷ ʞʠʜʢʦʩʪʠ ʥʘʩʦʩʘ, ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ, ʯʘʩʪʠʯʥʦ ʩʦʚʧʘʜʘʝʪ ʩ ʧʨʦʜʦʣʴʥʦʡ ʦʩʴʶ ʢʦʨʧʫʩʘ ʥʘʩʦʩʘ. ɺʘʣ, 

ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ, ʯʘʩʪʠʯʥʦ ʦʢʨʫʞʝʥ ʢʣʝʪʴʶ. ɺʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʠ ʚʢʣʶʯʝʥʠʷ ʥʘʩʦʩʥʦʡ ʫʩʪʘʥʦʚʢʠ, ʧʦ 

ʤʝʥʴʰʝʡ ʤʝʨʝ, ʚʳʧʫʩʢʥʦʝ ʦʪʚʝʨʩʪʠʝ ʨʘʩʧʦʣʦʞʝʥʦ ʩ ʟʘʜʘʥʥʦʡ, ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʨʠ-

ʝʥʪʘʮʠʝʡ. ʉʠʣʦʚʦʡ ʘʛʨʝʛʘʪ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʩ ʦʧʦʨʦʡ ʥʘ ʧʣʘʚʫʯʫʶ ʢʦʥʩʪʨʫʢʮʠʶ, ʩʚʷʟʘʥ ʩ ʫʩʪʨʦʡʩʪʚʦʤ 

ʥʘʛʥʝʪʘʥʠʷ ʞʠʜʢʦʩʪʠ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʝʛʦ ʧʨʠʚʦʜʘ [5]. 

ʅʝʜʦʩʪʘʪʢʦʤ ʠʟʚʝʩʪʥʦʡ ʥʘʩʦʩʥʦʡ ʫʩʪʘʥʦʚʢʠ ʷʚʣʷʝʪʩʷ ʥʠʟʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʛʦʤʦʛʝʥʠ-

ʟʘʮʠʠ ʥʝʦʜʥʦʨʦʜʥʦʡ ʞʠʜʢʦʡ ʤʘʩʩʳ ʥʘʚʦʟʥʳʭ ʩʪʦʢʦʚ ʚ ʣʘʛʫʥʝ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʥʘʫʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʧʘʪʝʥʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʢʦʥʩʪʨʫʢ-

ʮʠʷ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʛʦʤʦʛʝʥʠʟʘʮʠʠ ʠ ʧʝʨʝʢʘʯʢʠ ʞʠʜʢʦʛʦ ʥʘʚʦʟʘ, ʩʦʜʝʨʞʘʱʘʷ ʩʚʷʟʘʥʥʳʡ ʩ ʤʝʭʘʥʠʟʤʦʤ 

ʧʨʠʚʦʜʘ, ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʥʘ ʚʘʣʫ ʠ ʟʘʢʣʶʯʝʥʥʳʡ ʚ ʢʦʞʫʭ ʥʘʢʣʦʥʥʳʡ ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʠʡ ʰʥʝʢ, ʩʚʷ-

ʟʘʥʥʳʡ ʩ ʠʟʤʝʣʴʯʘʶʱʠʤ ʠ ʧʝʨʝʤʝʰʠʚʘʶʱʠʤ ʨʘʙʦʯʠʤ ʦʨʛʘʥʦʤ, ʩʦʦʙʱʝʥʥʫʶ ʩ ʧʦʣʦʩʪʴʶ ʢʦʞʫʭʘ 

ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʝʛʦ ʰʥʝʢʘ ʧʨʠʝʤʥʫʶ ʢʘʤʝʨʫ, ʠʤʝʶʱʫʶ ʩʨʝʜʩʪʚʦ ʧʦʜʘʯʠ ʥʘʚʦʟʘ ʚ ʪʨʘʥʩʧʦʨʪʥʫʶ ʤʘ-

ʛʠʩʪʨʘʣʴ [6]. 

ʉʫʱʝʩʪʚʝʥʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʠʟʚʝʩʪʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʫʩʪʘʥʦʚʢʘ ʥʝ ʦʙʣʘʜʘʝʪ ʜʦʩ-

ʪʘʪʦʯʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʧʨʠ ʛʦʤʦʛʝʥʠʟʘʮʠʠ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʧʨʠ ʧʝʨʝʢʘʯʢʝ ʞʠʜʢʠʭ ʫʜʦʙʨʝ-

ʥʠʡ ʠʟ ʣʘʛʫʥ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ. 
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ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʥʘʩʦʩʘ-ʧʦʥʪʦʥʘ ʦʪʥʦʩʠʪʩʷ ʢ ʫʩʪʨʦʡʩʪʚʘʤ 

ʜʣʷ ʛʦʤʦʛʝʥʠʟʘʮʠʠ ʠ ʧʝʨʝʢʘʯʢʠ ʞʠʜʢʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʥʘʚʦʟʥʳʭ ʩʪʦʢʦʚ ʠʟ ʣʘ-

ʛʫʥ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ, ʥʘ ʢʦʪʦʨʫʶ ʧʦʣʫʯʝʥ ʧʘʪʝʥʪ ʈʌ ʥʘ ʧʦʣʝʟʥʫʶ ʤʦʜʝʣʴ [7].  

ʆʙʱʠʡ ʚʠʜ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʥʘʩʦʩʘ-ʧʦʥʪʦʥʘ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 2, ʘ ʥʘ ʨʠʩʫʥʢʝ 3 ʧʦʢʘʟʘʥʦ ʩʝʯʝ-

ʥʠʝ ɸ-ɸ ʥʘʛʥʝʪʘʪʝʣʴʥʦʡ ʢʘʤʝʨʳ.  

 

 
 

ʈʠʩʫʥʦʢ 2 ï ʆʙʱʘʷ ʩʭʝʤʘ ʥʘʩʦʩʘ-ʧʦʥʪʦʥʘ 

 

 
 

ʈʠʩʫʥʦʢ 3 ï ʈʘʟʨʝʟ ʥʘʛʥʝʪʘʪʝʣʴʥʦʡ ʢʘʤʝʨʳ 

 

ʅʘʩʦʩ-ʧʦʥʪʦʥ ʜʣʷ ʛʦʤʦʛʝʥʠʟʘʮʠʠ ʠ ʧʝʨʝʢʘʯʢʠ ʞʠʜʢʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʩʦʜʝʨʞʠʪ ʧʦʥ-

ʪʦʥ 1 ʩ ʨʘʟʤʝʱʝʥʥʦʡ ʥʘ ʥʝʤ ʥʘʛʥʝʪʘʪʝʣʴʥʦʡ ʢʘʤʝʨʦʡ 2 ʩ ʧʘʪʨʫʙʢʦʤ 3, ʤʝʭʘʥʠʟʤ ʧʨʠʚʦʜʘ 4, ʩʦʝʜʠʥʝʥ-

ʥʳʡ ʩ ʚʝʨʪʠʢʘʣʴʥʳʤ ʚʘʣʦʤ 5, ʟʘʢʨʝʧʣʝʥʥʳʤ ʚ ʧʦʜʰʠʧʥʠʢʘʭ 6, ʥʘ ʢʦʪʦʨʦʤ ʨʘʟʤʝʱʝʥʳ: ʠʟʤʝʣʴʯʘʶʱʠʡ 

ʠ ʧʝʨʝʤʝʰʠʚʘʶʱʠʡ ʨʘʙʦʯʠʡ ʦʨʛʘʥ 7, ʟʘʢʨʝʧʣʝʥʥʳʡ ʢʦʥʪʨʘʛʘʡʢʦʡ 8, ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʠʡ ʰʥʝʢ 9, ʨʘʟ-

ʤʝʱʝʥʥʳʡ ʚ ʢʦʞʫʭʝ 10, ʠ ʣʦʧʘʪʢʠ 11. ʅʠʞʥʷʷ ʯʘʩʪʴ ʢʦʞʫʭʘ 10 ʩʦʝʜʠʥʝʥʘ ʩ ʧʨʠʝʤʥʦʡ ʢʘʤʝʨʦʡ 12. 

ʈʘʙʦʪʘʝʪ ʥʘʩʦʩ-ʧʦʥʪʦʥ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʈʘʙʦʯʘʷ ʯʘʩʪʴ ʥʘʩʦʩʘ ʢʨʝʧʠʪʴʩʷ ʥʘ ʧʦʥʪʦʥʝ 1 ʠ ʧʦ-

ʛʨʫʞʘʝʪʩʷ ʚ ʣʘʛʫʥʫ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʅʘʭʦʜʷʱʝʝʩʷ ʚ ʣʘʛʫʥʝ ʞʠʜʢʦʝ ʦʨʛʘʥʠʯʝʩʢʦʝ ʫʜʦʙ-

ʨʝʥʠʝ ʩʥʘʯʘʣʘ ʛʦʤʦʛʝʥʠʟʠʨʫʝʪʩʷ ʠʟʤʝʣʴʯʘʶʱʠʤ ʠ ʧʝʨʝʤʝʰʠʚʘʶʱʠʤ ʨʘʙʦʯʠʤ ʦʨʛʘʥʦʤ 7, ʟʘʢʨʝʧʣʝʥ-

ʥʳʤ ʢʦʥʪʨʘʛʘʡʢʦʡ 8 ʥʘ ʚʝʨʪʠʢʘʣʴʥʦʤ ʚʘʣʫ 5, ʟʘʪʝʤ ʫʩʨʝʜʥʝʥʥʘʷ ʤʘʩʩʘ ʞʠʜʢʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝ-

ʥʠʡ ʟʘʩʘʩʳʚʘʝʪʩʷ ʯʝʨʝʟ ʧʨʠʝʤʥʫʶ ʢʘʤʝʨʫ 12 ʚ ʟʦʥʫ ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʝʛʦ ʰʥʝʢʘ 9 ʠ ʧʦ ʧʦʣʦʩʪʠ, ʦʛʨʘ-

ʥʠʯʝʥʥʦʡ ʢʦʞʫʭʦʤ 10 ʧʝʨʝʤʝʱʘʝʪʩʷ ʚ ʥʘʛʥʝʪʘʪʝʣʴʥʫʶ ʢʘʤʝʨʫ 2, ʛʜʝ ʟʘʭʚʘʪʳʚʘʝʪʩʷ ʚʨʘʱʘʶʱʠʤʠʩʷ 

ʣʦʧʘʪʢʘʤʠ 11 ʠ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʚʳʚʦʜʠʪʩʷ ʠʟ ʥʘʩʦʩʘ-ʧʦʥʪʦʥʘ ʯʝʨʝʟ ʧʘʪʨʫʙʦʢ 3. 

ɿʘʢʣʶʯʝʥʠʝ. ʉʦʧʦʩʪʘʚʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʥʘʩʦʩʘ-ʧʦʥʪʦʥʘ ʜʣʷ ʛʦʤʦʛʝʥʠʟʘʮʠʠ ʠ ʧʝ-

ʨʝʢʘʯʢʠ ʞʠʜʢʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʠ ʧʨʦʪʦʪʠʧʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘʩʦʩ-ʧʦʥʪʦʥ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 

ʠʟʚʝʩʪʥʳʭ ʪʝʤ, ʯʪʦ ʠʟʤʝʣʴʯʘʶʱʠʡ ʠ ʧʝʨʝʤʝʰʠʚʘʶʱʠʡ ʨʘʙʦʯʠʡ ʦʨʛʘʥ ʚʳʧʦʣʥʝʥ ʚ ʚʠʜʝ ʣʦʧʘʩʪʝʡ ʩ 
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ʧʨʦʜʦʣʴʥʳʤʠ ʦʪʚʝʨʩʪʠʷʤʠ, ʘ ʚʥʫʪʨʠ ʥʘʛʥʝʪʘʪʝʣʴʥʦʡ ʢʘʤʝʨʳ ʨʘʟʤʝʱʝʥʳ ʣʦʧʘʪʢʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʥʘ 

ʚʝʨʪʠʢʘʣʴʥʦʤ ʚʘʣʫ ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʝʛʦ ʰʥʝʢʘ.  

ɹʣʘʛʦʜʘʨʷ ʬʦʨʤʝ ʠʟʤʝʣʴʯʘʶʱʝʛʦ ʠ ʧʝʨʝʤʝʰʠʚʘʶʱʝʛʦ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʠ ʥʘʛʥʝʪʘʪʝʣʴʥʦʡ ʢʘʤʝʨʝ 

ʩ ʣʦʧʘʪʢʘʤʠ ʧʦʚʳʰʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʛʦʤʦʛʝʥʠʟʘʮʠʠ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʝʨʝʢʘʯʢʠ ʞʠʜʢʠʭ ʦʨ-

ʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʠʟ ʣʘʛʫʥ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ. 

ʂʦʥʩʪʨʫʢʮʠʷ ʧʨʠʤʝʥʠʤʘ ʧʨʠ ʛʦʤʦʛʝʥʠʟʘʮʠʠ ʠ ʧʝʨʝʢʘʯʢʝ ʞʠʜʢʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʠʟ 

ʣʘʛʫʥ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʝʸ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʠ ʧʨʦʩʪʦʪʫ. 

 

ʃʠʪʝʨʘʪʫʨʘ: 

1. ɸʬʘʥʘʩʴʝʚ ɺ.ʅ., ʐʘʣʘʚʠʥʘ ɽ.ɺ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʧʝʨʝʨʘ-
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Annotation 
The article shows methods for increasing the productivity of sunflower hybrids through the use of vari-

ous doses of NPK and biostimulants "Megamix pro + Megamix Bor" in the conditions of the forest-steppe of 

the Middle Volga region. On average for 2 years, the yield of oilseeds was at the level of 19.44 ... 28.34 cent-

ners / ha. In the variants with treatment with Megamix biostimulants, the fat content in the seeds, on average 

over 2 years, was higher than in the control by 0.15 ... 0.98%. The maximum responsiveness to the studied 

agricultural practices was shown by the Surus hybrid, which also had the highest proportion of fat in up to 

48.8%. The use of biostimulants Megamix pro + Megamix Bor contributed both to an increase in yield and an 

increase in the fat content in seeds and, consequently, to an additional collection of oil per hectare. 

Keywords: sunflower, domestic hybrids, microelements, Megamix profi, Megamix Bor, productivity, 

oil collection. 

 

 

ʨʝʜʠ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʥʘʙʦʨʘ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ, ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʚ ʈʦʩʩʠʠ, ʦʩʥʦʚʥʘʷ ʜʦʣʷ 

ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʧʦʜʩʦʣʥʝʯʥʠʢ ï ʵʪʦ ʦʢʦʣʦ 75% ʧʣʦʱʘʜʠ, ʟʘʥʷʪʦʡ ʤʘʩ-

ʣʠʯʥʳʤʠ ʢʫʣʴʪʫʨʘʤʠ ʠ ʜʦ 80% ʧʨʦʠʟʚʦʜʠʤʦʛʦ ʚ ʩʪʨʘʥʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʘʩʣʘ [23, 28, 40]. 

ɺʥʝʜʨʝʥʠʝ ʘʜʘʧʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ - ʦʩʥʦʚʥʦʡ ʧʫʪʴ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, 

ʢʘʢ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʪʘʢ ʠ ʚ ʉʨʝʜʥʝʤ ʇʦʚʦʣʞʴʝ. ʎʝʣʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ï 

ʜʘʣʴʥʝʡʰʠʡ ʨʦʩʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʘʩʣʘ ʩ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʘʯʝʩʪʚʘ [23, 28, 40]. 

ʇʨʠʤʝʥʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ï ʦʜʠʥ ʠʟ ʚʘʞʥʝʡʰʠʭ ʬʘʢʪʦʨʦʚ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʅʘʨʷʜʫ ʩ ʤʘʢʨʦʫʜʦʙʨʝʥʠʷʤʠ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ ʞʠʟʥʠ ʨʘʩʪʝʥʠʡ ʠʤʝʶʪ ʠ ʤʠʢʨʦ-

ʫʜʦʙʨʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʢʘʢ ʫʨʦʞʘʡ, ʪʘʢ ʠ ʝʛʦ ʢʘʯʝʩʪʚʦ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʩʝ 

ʚʦʟʨʘʩʪʘʶʱʠʭ ʜʦʟ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-

ʥʳʭ ʢʫʣʴʪʫʨ, ʥʦ ʧʨʠ ʵʪʦʤ ʨʘʩʪʝʪ ʠ ʚʳʥʦʩ, ʠ ʦʪʯʫʞʜʝʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʙʝʜʥʝ-

ʥʠʶ ʧʦʯʚ ʫʩʚʦʷʝʤʳʤʠ ʬʦʨʤʘʤʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ. ɺʩʝ ʵʪʦ ʪʨʝʙʫʝʪ ʢʦʤʧʝʥʩʘʮʠʠ ʟʘ ʩʯʝʪ ʚʥʝʩʝʥʠʷ ʤʠʢ-

ʨʦʫʜʦʙʨʝʥʠʡ. ʅʝʜʦʩʪʘʪʦʢ ʣʶʙʦʛʦ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʬʘʢʪʦʨʦʤ, ʢʦʪʦʨʳʡ ʥʝ ʫʩʪʨʘʥʷʝʪʩʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʚʥʝʩʝʥʠʝʤ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ, ʜʘʞʝ ʚ ʙʦʣʴʰʠʭ ʜʦʟʘʭ [23, 28, 40]. ʇʦʵʪʦʤʫ ʦʯʝʥʴ ʚʘʞ-

ʥʦ ʚʳʷʚʠʪʴ ʚʣʠʷʥʠʝ ʤʠʢʨʦ- ʠ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʠ ʥʘ ʢʘʯʝʩʪʚʦ ʧʦʣʫ-

ʯʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ. 

ɿʘʜʘʯʘ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʧʨʦʚʝʩʪʠ ʦʮʝʥʢʫ ʫʨʦʞʘʡʥʦʩʪʠ ʛʠʙʨʠʜʦʚ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʥʘ ʬʦʥʝ ʧʨʠʤʝ-

ʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʠ ʦʙʨʘʙʦʪʢʝ ʚʝʛʝʪʠʨʫʶʱʠʭ ʨʘʩʪʝʥʠʡ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʩʤʝʩʴʶ ʧʨʝʧʘʨʘʪʦʚ ʄʝʛʘʤʠʢʩ 

ʧʨʦʬʠ ʠ ʄʝʛʘʤʠʢʩ ɹʦʨ, ʦʧʨʝʜʝʣʠʪʴ ʤʘʩʣʠʯʥʦʩʪʴ ʩʝʤʷʥ ʠ ʩʙʦʨ ʤʘʩʣʘ ʩ ʫʨʦʞʘʝʤ. 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʧʦʣʝʚʳʝ ʦʧʳʪʳ ʟʘʢʣʘʜʳʚʘʣʠʩʴ ʥʘ ʦʧʳʪʥʦʤ ʧʦʣʝ ʅʀʃ çʂʦʨʤʘè ʢʘ-

ʬʝʜʨʳ çʈʘʩʪʝʥʠʝʚʦʜʩʪʚʦ ʠ ʟʝʤʣʝʜʝʣʠʝè ʉʘʤʘʨʩʢʦʛʦ ɻɸʋ ʚ 2021-2022 ʛʛ. ʥʘ ʯʝʨʥʦʟʝʤʝ ʦʙʳʢʥʦʚʝʥʥʦʤ, 

ʩʨʝʜʥʝʤʦʱʥʦʤ, ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʦʤ ʧʨʠ ʝʩʪʝʩʪʚʝʥʥʦʤ ʫʚʣʘʞʥʝʥʠʠ ʚ ʩʝʤʠʧʦʣʴʥʦʤ ʩʝʚʦʦʙʦʨʦʪʝ. 

ɸʛʨʦʪʝʭʥʠʢʘ. ʇʨʝʜʰʝʩʪʚʝʥʥʠʢ ï ʦʚʝʩ. ɸʛʨʦʪʝʭʥʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʦʚ ʚʢʣʶʯʘʣʘ ʩʣʝʜʫʶʱʠʝ 

ʤʝʨʦʧʨʠʷʪʠʷ: ʆʩʝʥʴʶ, ʧʦʩʣʝ ʫʙʦʨʢʠ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ, ʛʣʫʙʦʢʦʝ ʨʳʭʣʝʥʠʝ ʯʠʟʝʣʝʤ ʥʘ 32 ʩʤ, ʚʝʩʥʦʡ 

ʧʨʠ ʌʉʇ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʙʦʨʦʥʦʚʘʥʠʝ, ʚʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʚ ʨʘʩʯʝʪʥʳʭ ʜʦʟʘʭ (ʧʦʜ ʧʣʘʥʠʨʫʝʤʫʶ ʫʨʦ-

ʞʘʡʥʦʩʪʴ 20,0 ʠ 25,0 ʮ/ʛʘ), ʧʨʝʜʧʦʩʝʚʥʘʷ ʢʫʣʴʪʠʚʘʮʠʷ ʥʘ ʛʣʫʙʠʥʫ ʟʘʜʝʣʢʠ ʩʝʤʷʥ, ʧʦʩʝʚ ʩ ʧʨʠʢʘʪʳʚʘʥʠ-

ʝʤ, ʦʙʨʘʙʦʪʢʘ ʛʝʨʙʠʮʠʜʦʤ ɻʣʦʙʘʣ 1 ʣ/ʛʘ ʚ ʬʘʟʫ 2 ʣʠʩʪʘ, ʦʙʨʘʙʦʪʢʘ ʧʦʩʝʚʦʚ ʙʠʦʩʪʠʤʫʣʷʪʦʨʘʤʠ (ʚ ʬʘʟʝ 4 

ʣʠʩʪʘ). ʋʙʦʨʢʘ ʠ ʫʯʸʪ ʫʨʦʞʘʷ. 

ʉ 
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ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʫʯʝʪʦʤ ʤʝʪʦʜʠʢʠ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ ɹ.ɸ. ɼʦʩʧʝʭʦʚʘ (1985) ʥʘ ʛʠʙʨʠ-

ʜʘʭ ʊʘʣʴʜʘ, ʉʫʨʫʩ, ʆʩʪʠʥ. ɺ ʦʧʳʪʘʭ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʙʠʦʩʪʠʤʫʣʷʪʦʨʳ ʄʝʛʘʤʠʢʩ ʧʨʦʬʠ + ʄʝʛʘʤʠʢʩ 

ɹʦʨ. ʄʝʛʘʤʠʢʩ ʧʨʦʬʠ ʩʦʜʝʨʞʠʪ ʤʘʢʨʦʵʣʝʤʝʥʪʳ (N-58,0; P-6,0; K-58,0; S-50,0; Mg-22,0 ʛʨ/ʣ) ʠ ʤʠʢʨʦ-

ʵʣʝʤʝʥʪʳ (B-4,6; Cu-33,0; Zn-31,0; Mn-3,0; Fe-4,0; Mo-7,0; Co-2,8; Cr-0,5; Sʝ-0,1; Ni-0,1 ʛ/ʣ). ʄʝʛʘʤʠʢʩ 

ɹʦʨ ʫʩʪʨʘʥʷʝʪ ʜʝʬʠʮʠʪ ʙʦʨʘ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʚ ʩʨʝʜʥʝʤ, ʟʘ ʜʚʘ ʛʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʦʣʠʯʝʩʪʚʦ ʚʩʭʦʜʦʚ ʥʘʭʦʜʠ-

ʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ 63,9 ï 64,5 ʰʪ./ʤ
2 
ʩ ʧʦʣʥʦʪʦʡ ʩʭʦʜʦʚ (98,2 ï 99,2%), ʣʫʯʰʠʤ ʚʘʨʠʘʥʪʦʤ ʷʚʣʷʝʪʩʷ ʚʥʝ-

ʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʧʦʜ ʧʣʘʥʠʨʫʝʤʫʶ ʫʨʦʞʘʡʥʦʩʪʴ 25,0 ʮ/ʛʘ ʥʘ ʧʦʩʝʚʘʭ ʛʠʙʨʠʜʘ ʊʘʣʴʜʘ ï 99,2% (ʨʠʩ. 1).  

 

 
 

ʈʠʩʫʥʦʢ 1 ï  ʇʦʣʥʦʪʘ ʚʩʭʦʜʦʚ ʨʘʩʪʝʥʠʡ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʩʨʝʜʥʝʝ ʟʘ 2021-2022 ʛʛ. 

 

ʉʦʭʨʘʥʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʥʘʭʦʜʠʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 82,0 ï 88,9%. ʄʘʢʩʠʤʘʣʴʥʘʷ ʩʦʭʨʘʥʥʦʩʪʴ ʥʘʙʣʶ-

ʜʘʣʘʩʴ ʥʘ ʧʦʚʳʰʝʥʥʦʤ ʬʦʥʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʠ ʥʘ ʚʘʨʠʘʥʪʘʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʝʧʘʨʘʪʦʚ ʄʝʛʘ-

ʤʠʢʩ.  

ɺ ʛʦʜʳ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʨʦʞʘʡ ʤʘʩʣʦʩʝʤʷʥ ʫ ʛʠʙʨʠʜʦʚ ʠʟʤʝʥʷʣʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʜʦʟʳ ʫʜʦʙʨʝʥʠʡ ʠ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʩʪʠʤʫʣʷʪʦʨʦʚ. ɺ ʩʨʝʜʥʝʤ, ʟʘ 2 ʛʦʜʘ ʫʨʦʞʘʡ, ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ 7% 

ʚʣʘʞʥʦʩʪʴ, ʥʘʭʦʜʠʣʩʷ ʥʘ ʫʨʦʚʥʝ 19,44é28,34 ʮ/ʛʘ. ʇʨʠ ʵʪʦʤ ʥʘ ʧʝʨʚʦʤ ʬʦʥʝ ʫʜʦʙʨʝʥʠʡ ʧʨʦʛʨʘʤʤʫ 

ʚʳʧʦʣʥʠʣʠ ʛʠʙʨʠʜʳ ʊʘʣʴʜʘ ʠ ʉʫʨʫʩ. ʅʘ ʚʪʦʨʦʤ ʬʦʥʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʢ ʚʳʧʦʣʥʝʥʠʶ ʧʨʦʛʨʘʤ-

ʤʳ ʧʨʠʙʣʠʟʠʣʩʷ ʣʠʰʴ ʛʠʙʨʠʜ ʊʘʣʴʜʘ.  

ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʧʦ ʚʝʛʝʪʘʮʠʠ ʙʠʦʩʪʠʤʫʣʷʪʦʨʘʤʠ ʄʝʛʘʤʠʢʩ ʫʨʦʞʘʡʥʦʩʪʴ ʥʘ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʧʨʠ-

ʤʝʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʚʦʟʨʘʩʪʘʣʘ ʥʘ 0,96 ï 2,44 ʮ/ʛʘ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʠʙʘʚʢʦʡ ʫ ʛʠʙʨʠʜʘ ʉʫʨʫʩ ʥʘ ʚʪʦ-

ʨʦʤ ʬʦʥʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ (ʨʠʩ. 2).  

ʉʦʜʝʨʞʘʥʠʝ ʞʠʨʘ ʚ ʩʝʤʝʥʘʭ ʢʦʣʝʙʘʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ 46,92 ï 8,80% (ʪʘʙʣ. 1). ʊʘʢ, ʥʘ ʚʪʦʨʦʤ ʫʨʦʚ-

ʥʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʤʘʩʣʠʯʥʦʩʪʴ ʙʳʣʘ ʚʳʰʝ, ʯʝʤ ʥʘ ʧʝʨʚʦʤ, ʥʘ 0,84 ï 0,94%. 

 

 
 

 

ʈʠʩʫʥʦʢ 2 ï ʇʨʠʨʦʩʪ ʫʨʦʞʘʷ ʧʦ ʬʦʥʘʤ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʙʠʦʩʪʠʤʫʣʷʪʦʨʘ  

ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ, ʩʨʝʜʥʝʝ ʟʘ 2021-2022 ʛʛ. 

 

ʅʘ ʚʘʨʠʘʥʪʘʭ ʩ ʦʙʨʘʙʦʪʢʦʡ ʙʠʦʩʪʠʤʫʣʷʪʦʨʘʤʠ ʄʝʛʘʤʠʢʩ ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ ʚ ʩʝʤʝʥʘʭ, ʚ ʩʨʝʜ-

ʥʝʤ, ʟʘ 2 ʛʦʜʘ, ʙʳʣʦ ʚʳʰʝ, ʯʝʤ ʥʘ ʢʦʥʪʨʦʣʝ, ʥʘ 0,15 ï 0,98%. ʄʘʢʩʠʤʘʣʴʥʫʶ ʦʪʟʳʚʯʠʚʦʩʪʴ ʥʘ ʠʟʫʯʘʝ-

ʤʳʝ ʘʛʨʦʧʨʠʝʤʳ ʧʦʢʘʟʘʣ ʛʠʙʨʠʜ ʉʫʨʫʩ, ʫ ʥʝʛʦ ʞʝ ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʩʘʤʘʷ ʚʳʩʦʢʘʷ ʜʦʣʷ ʞʠʨʘ ʚ ʩʝʤʝʥʘʭ ï 

47,9% ʥʘ ʧʝʨʚʦʤ ʬʦʥʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʠ 48,8% ï ʥʘ ʚʪʦʨʦʤ. 
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ʊʘʙʣʠʮʘ 1 ï ʄʘʩʣʠʯʥʦʩʪʴ ʩʝʤʷʥ ʠ ʚʳʭʦʜ ʤʘʩʣʘ ʩ ʫʨʦʞʘʝʤ 

ɻʠʙʨʠʜʳ 
ʄʠʥʝʨʘʣʴʥʳʡ 

ʬʦʥ 

ʉʦʜʝʨʞʘʥʠʝ ʞʠʨʘ ʚ ʩʝʤʝʥʘʭ  ɺʳʭʦʜ ʤʘʩʣʘ ʩ ʫʨʦʞʘʝʤ, ʮ/ʛʘ. 
ʙʝʟ  

ʦʙʨʘʙʦʪʦʢ 
ʄʝʛʘʤʠʢʩ 

ʙʝʟ  
ʦʙʨʘʙʦʪʦʢ 

ʄʝʛʘʤʠʢʩ 

ʊʘʣʴʜʘ 
ʇʋ 20 ʮ/ʛʘ 

47,35 47,81 10,27 11,38 
ʉʫʨʫʩ 46,92 47,90 9,50 10,67 
ʆʩʪʠʥ 47,28 47,43 9,19 10,59 
ʊʘʣʴʜʘ 

ʇʋ 25 ʮ/ʛʘ 
48,23 48,67 10,93 12,27 

ʉʫʨʫʩ 47,86 48,80 10,40 12,06 
ʆʩʪʠʥ 48,12 48,31 10,41 11,72 

 

ʇʨʠʤʝʥʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʠ ʩʪʠʤʫʣʠʨʫʶʱʠʭ ʧʨʝʧʘʨʘʪʦʚ ʚ ʧʦʜʩʦʣʥʝʯʥʠʢʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʜʦʧʦʣ-
ʥʠʪʝʣʴʥʦʤʫ ʩʙʦʨʫ ʤʘʩʣʘ ʩ ʢʘʞʜʦʛʦ ʛʝʢʪʘʨʘ. ʃʫʯʰʠʤ ʛʠʙʨʠʜʦʤ ʧʦ ʩʙʦʨʫ ʤʘʩʣʘ ʙʳʣ ʛʠʙʨʠʜ ʊʘʣʴʜʘ ï ʜʦ 
12,27 ʮ/ʛʘ, ʥʝʩʢʦʣʴʢʦ ʫʩʪʫʧʘʣ ʝʤʫ ʛʠʙʨʠʜ ʉʫʨʫʩ ï ʜʦ 12,06 ʮ/ʛʘ ʤʘʩʣʘ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʠʟʫʯʘʝʤʳʭ ʧʨʝ-
ʧʘʨʘʪʦʚ.  

ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʣʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʩʙʦʨʫ ʤʘʩʣʘ ʜʦʩʪʠʛʥʫ-
ʪʳ ʥʘ ʚʪʦʨʦʤ ʬʦʥʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʠ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʥʘ ʧʦʩʝʚʘʭ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʧʨʝʧʘʨʘʪʦʚ 
ʄʝʛʘʤʠʢʩ ï 11,72 ï 12,27 ʮ/ʛʘ, ʯʪʦ ʥʘ 0,65 ï 1,39 ʮ/ʛʘ ʚʳʰʝ ʯʝʤ ʥʘ ʢʦʥʪʨʦʣʝ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʚʫʭʣʝʪʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʘʞʝ ʚ ʨʘʟʣʠʯʥʳʝ ʧʦ ʧʦʛʦʜʥʳʤ ʫʩʣʦʚʠ-
ʷʤ ʠ ʥʝ ʩʘʤʳʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʛʦʜʳ ʠʟʫʯʘʝʤʳʝ ʛʠʙʨʠʜʳ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʙʳʣʠ ʙʣʠʟʢʠ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʢ 
ʟʘʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʝ, ʘ ʧʨʠʤʝʥʝʥʠʝ ʙʠʦʩʪʠʤʫʣʷʪʦʨʦʚ ʄʝʛʘʤʠʢʩ ʧʨʦʬʠ + ʄʝʛʘʤʠʢʩ ɹʦʨ ʩʧʦʩʦʙʩʪʚʦʚʘ-
ʣʦ ʠ ʧʦʚʳʰʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ, ʠ ʫʚʝʣʠʯʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʞʠʨʘ ʚ ʩʝʤʝʥʘʭ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʦʧʦʣʥʠ-
ʪʝʣʴʥʦʤʫ ʩʙʦʨʫ ʤʘʩʣʘ ʩ ʛʝʢʪʘʨʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʙʫʜʫʪ ʧʨʦʜʦʣʞʝʥʳ. 

 

ʃʠʪʝʨʘʪʫʨʘ: 
1. ɹʝʣʴʪʶʢʦʚ ʃ.ʇ., ʉʠʪʘʣʦ ɻ.ʄ., ʄʘʞʘʨʘ ɺ.ʄ., ʂʫʚʰʠʥʦʚʘ ɽ.ʂ., ɼʦʥʮʦʚ ɺ.ɻ. ɺʣʠʷʥʠʝ ʙʠʦʫʜʦʙ-
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ɸnnotation 
The intensification of gardening provides, as is known, the density of planting both in the row and in 

the aisles of fruit plantations. But there are still quite a lot of plantings with strong-growing rootstocks in the 

republic. Therefore, the methods of chemical weed control proposed by us and the equipment used for these 

purposes are still relevant.  
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ʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʝʜʠʥʩʪʚʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʙʦʨʴʙʳ ʩ ʩʦʨʥʷʢʘʤʠ ʚ ʩʘʜʘʭ ʙʳʣ ʤʝʭʘʥʠʯʝ-

ʩʢʠʡ (ʚʩʧʘʰʢʘ, ʢʫʣʴʪʠʚʘʮʠʷ ʠ ʜʠʩʢʦʚʘʥʠʝ ʧʦʯʚʳ ʚ ʤʝʞʜʫʨʷʜʴʷʭ, ʦʙʨʘʙʦʪʢʘ ʧʨʠʩʪʚʦʣʴʥʳʭ 

ʧʦʣʦʩ ʬʨʝʟʘʤʠ, ʨʫʯʥʘʷ ʧʨʦʧʦʣʢʘ, ʤʦʪʳʞʝʥʠʝ ʠ ʜʨ. ʊʝʧʝʨʴ ʞʝ ʤʥʦʛʠʝ ʭʦʟʷʡʩʪʚʘ ʨʝʩʧʫʙʣʠʢʠ ʵʪʦʪ ʩʧʦ-

ʩʦʙ ʧʨʠʤʝʥʷʶʪ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʭʠʤʠʯʝʩʢʠʤ. ʊʘʢ, ʚ ʥʝʢʦʪʦʨʳʭ ʧʣʦʜʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ ʨʝʩʧʫʙʣʠʢʠ 

ʫʞʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʠʩʧʦʣʴʟʫʶʪ ʛʝʨʙʠʮʠʜʳ. ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʩʠʤʘʟʠʥ, ʘʪʨʘʟʠʥ, ʜʘʣʘ-

ʧʦʥ, ʘ ʪʘʢʞʝ ʨʘʫʥʜʘʧ, ʫʨʘʛʘʥ, ʪʦʨʥʘʜʦ. ɻʝʨʙʠʮʠʜʳ ʠʩʧʦʣʴʟʫʶʪ ʣʠʰʴ ʚ ʩʘʜʘʭ ʩʝʤʝʯʢʦʚʳʭ ʧʦʨʦʜ, ʟʘ ʠʩ-

ʢʣʶʯʝʥʠʝʤ ʥʘʩʘʞʜʝʥʠʡ ʥʘ ʢʘʨʣʠʢʦʚʳʭ ʧʦʜʚʦʷʭ [1-10].  

ʉʧʦʩʦʙ ʚʥʝʩʝʥʠʷ ʛʝʨʙʠʮʠʜʦʚ ʟʘʚʠʩʠʪ ʦʪ ʰʠʨʠʥʳ ʤʝʞʜʫʨʷʜʠʡ ʩʘʜʘ. ʊʘʢ, ʚ ʩʘʜʘʭ ʩ ʨʘʩʩʪʦʷʥʠʝʤ 

ʤʝʞʜʫ ʨʷʜʘʤʠ ʜʝʨʝʚʴʝʚ 7,8 ʤ ʠ ʙʦʣʝʝ ʩʠʤʘʟʠʥ ʚʥʦʩʷʪ ʧʦʣʦʩʘʤʠ ʰʠʨʠʥʦʡ ʜʦ 1,5 ʤ. ɺ ʩʘʜʘʭ ʩ ʙʦʣʝʝ ʟʘ-

ʛʫʱʝʥʥʦʡ ʧʦʩʘʜʢʦʡ ʜʝʨʝʚʴʝʚ ʵʪʘ ʧʦʣʦʩʘ ʝʱʝ ʤʝʥʴʰʝ. ʇʨʠ ʵʪʦʤ ʭʠʤʠʯʝʩʢʫʶ ʧʨʦʧʦʣʢʫ ʧʨʦʚʦʜʷʪ ʪʦʣʴʢʦ 

ʚ ʧʨʠʩʪʚʦʣʴʥʳʭ ʧʦʣʦʩʘʭ, ʤʝʭʘʥʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʢʦʪʦʨʳʭ ʠʤʝʶʱʠʤʠʩʷ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʦʤ ʘʛʨʝʛʘ-

ʪʘʤʠ ʟʘʪʨʫʜʥʝʥʘ, ʠʟ-ʟʘ ʚʦʟʤʦʞʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʧʣʦʜʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ [11-15].  

 ʉʠʤʘʟʠʥ ʚʥʦʩʷʪ ʩ ʧʦʤʦʱʴʶ ʧʝʨʝʦʙʦʨʫʜʦʚʘʥʥʦʛʦ ʦʧʨʳʩʢʠʚʘʪʝʣʷ ʆɺʊ-1ɸ ʚ ʘʛʨʝʛʘʪʝ ʩ ʪʨʘʢʪʦʨʘ-

ʤʠ çɹʝʣʘʨʫʩʴè. ʇʝʨʝʦʙʦʨʫʜʦʚʘʥʠʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʢ ʨʘʤʝ ʦʧʨʳʩʢʠʚʘʪʝʣʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʢ 

ʝʛʦ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ ʧʨʠʢʨʝʧʣʷʶʪ ʩʪʫʧʝʥʯʘʪʫʶ ʪʨʫʙʫ ʜʣʠʥʦʡ 2500 ï 3000 ʤʤ (ʜʣʠʥʘ ʤʦʞʝʪ ʤʝʥʷʪʴʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʰʠʨʠʥʳ ʤʝʞʜʫʨʷʜʠʡ ʠ ʜʠʘʤʝʪʨʘ ʢʨʦʥʳ ʜʝʨʝʚʴʝʚ), ʩʦʩʪʦʷʱʫʶ ʠʟ ʜʚʫʭ ʧʨʠʤʝʨʥʦ ʦʜʠ-

ʥʘʢʦʚʦʡ ʜʣʠʥʳ ʦʪʨʝʟʢʦʚ ʪʨʫʙ ʜʠʘʤʝʪʨʘʤʠ 25 ʠ 50 ʤʤ, ʧʨʠʚʘʨʝʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʚ ʪʦʨʝʮ. ʆʙʘ ʢʦʥʮʘ 

ʜʘʥʥʦʡ ʪʨʫʙʳ ʟʘʛʣʫʰʝʥʳ. ʉʪʫʧʝʥʯʘʪʫʶ ʪʨʫʙʫ ʬʠʢʩʠʨʫʶʪ ʢ ʨʘʤʝ ʦʧʨʳʩʢʠʚʘʪʝʣʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ 

ʪʦʥʢʘʷ ʝʸ ʯʘʩʪʴ ʚʳʩʪʫʧʘʝʪ ʚʧʨʘʚʦ (ʧʦ ʭʦʜʫ ʜʚʠʞʝʥʠʷ ʘʛʨʝʛʘʪʘ), ʙʣʠʞʝ ʢ ʨʷʜʫ ʜʝʨʝʚʴʝʚ. ʂʨʦʤʝ ʪʦʛʦ, 

ʢʦʥʝʮ ʪʦʥʢʦʡ ʪʨʫʙʳ, ʢʦʪʦʨʫʶ ʙʝʨʫʪ ʦʪ ʧʦʜʢʦʨʤʱʠʢʘ-ʦʧʨʳʩʢʠʚʘʪʝʣʷ ʇʆʋ, ʜʣʠʥʦʡ 300-400 ʤʤ ʠʟʛʠ-

ʙʘʶʪ ʧʦʜ ʧʨʷʤʳʤ ʫʛʣʦʤ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʧʨʦʢʨʫʯʠʚʘʥʠʝʤ ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ ʚʦʢʨʫʛ ʧʨʦʜʦʣʴ-

ʥʦʡ ʦʩʠ ʧʨʠʤʝʨʥʦ ʥʘ 10-15Á. 

ʂʦʛʜʘ ʬʠʢʩʠʨʫʶʪ ʩʪʫʧʝʥʯʘʪʫʶ ʪʨʫʙʫ ʢ ʨʘʤʝ ʦʧʨʳʩʢʠʚʘʪʝʣʷ, ʩʣʝʜʷʪ ʟʘ ʪʝʤ, ʯʪʦʙʳ ʠʟʦʛʥʫʪʳʡ ʢʦ-

ʥʝʮ ʙʳʣ ʥʘʧʨʘʚʣʝʥ ʥʘʟʘʜ (ʦʪ ʪʨʘʢʪʦʨʘ). ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʯʝʛʦ ʭʦʜʘ ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʘʩʩʠ-

ʤʝʪʨʠʯʥʳʝ ʢʦʥʫʩʳ ʨʘʩʧʳʣʘ ʛʝʨʙʠʮʠʜʦʚ ʨʘʩʧʳʣʠʪʝʣʷʤʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʥʘ ʠʟʦʛʥʫʪʦʡ ʯʘʩʪʠ ʪʨʫʙʳ, 

ʠ, ʪʝʤ ʩʘʤʳʤ, ʦʙʝʩʧʝʯʠʪʴ ʭʦʨʦʰʝʝ ʧʝʨʝʢʨʳʪʠʝ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʧʨʠʩʪʚʦʣʴʥʳʭ ʫʯʘʩʪʢʦʚ.  

ɼ 
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ʅʘ ʪʦʥʢʦʡ ʯʘʩʪʠ ʩʪʫʧʝʥʯʘʪʦʡ ʪʨʫʙʳ ʥʘʩʘʞʠʚʘʶʪ ʨʘʩʧʳʣʠʪʝʣʠ ʋʅ-32ɸ ʩ ʜʠʘʤʝʪʨʦʤ ʦʪʚʝʨʩʪʠʷ 

1,5 ʤʤ. ɺ ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʩʯʠʪʳʚʘʶʪ. ɼʣʷ ʵʪʦʛʦ ʩʥʘʯʘʣʘ ʦʧʨʝʜʝʣʷʶʪ ʧʦ-

ʪʨʝʙʥʳʡ ʨʘʩʭʦʜ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ (q) ʚ ʤʠʥʫʪʫ ʯʝʨʝʟ ʨʘʩʧʳʣʠʪʝʣʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʧʦ ʬʦʨʤʫʣʝ:  

 

/ .,
600

p pV B Q
q ʣ ʤʠʥ

Ö Ö
=

 
(1) 

ʛʜʝ pV  ï ʨʘʙʦʯʘʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʘʛʨʝʛʘʪʘ, ʢʤ/ʯ; pɺ  ï ʰʠʨʠʥʘ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʛʝʨʙʠʮʠʜʘʤʠ ʧʦʣʦ-

ʩʳ, ʤ; Q - ʥʦʨʤʘ ʨʘʩʭʦʜʘ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ, ʣ/ʛʘ; 600 - ʧʝʨʝʚʦʜʥʦʝ ʯʠʩʣʦ ʜʣʷ ʨʘʩʯʸʪʘ ʥʘ 100 ʛʘ. 
 

ʂʨʦʤʝ ʪʦʛʦ, ʠʟ ʨʫʢʦʚʦʜʩʪʚʘ ʧʦ ʫʩʪʨʦʡʩʪʚʫ, ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʫʭʦʜʫ ʟʘ ʦʧʨʳʩʢʠʚʘʪʝʣʝʤ ʆɺʊ-1ɸ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʙʦʯʝʛʦ ʜʘʚʣʝʥʠʷ, ʧʦʜ ʢʦʪʦʨʳʤ ʥʘʩʦʩ ʧʦʜʘʸʪ ʨʘʙʦʯʫʶ ʞʠʜʢʦʩʪʴ ʢ ʨʘʩʧʳʣʠʪʝʣʷʤ ʧʨʠ-

ʩʧʦʩʦʙʣʝʥʠʷ, ʠ ʜʠʘʤʝʪʨʘ ʦʪʚʝʨʩʪʠʷ ʥʘʭʦʜʷʪ ʧʨʠʤʝʨʥʳʡ ʨʘʩʭʦʜ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ʯʝʨʝʟ ʦʜʠʥ ʨʘʩʧʳ-

ʣʠʪʝʣʴ ʥʘʢʦʥʝʯʥʠʢʘ (q1 ï ʣ/ʤʠʥ.). 

ɿʘʪʝʤ ʦʧʨʝʜʝʣʷʶʪ ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʧʳʣʠʪʝʣʝʡ ʜʝʣʝʥʠʝʤ q ʥʘ q1. 
ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʨʘʩʧʳʣʠʪʝʣʝʡ ʢ ʧʨʠʩʧʦʩʦʙʣʝʥʠʶ ʜʣʷ ʚʥʝʩʝʥʠʷ ʛʝʨʙʠʮʠʜʦʚ ʚ ʩʘʜʘʭ 

ʩ ʦʢʨʫʛʣʦʡ ʠ ʧʣʦʩʢʦʡ ʬʦʨʤʦʡ ʢʨʦʥʳ ʜʝʨʝʚʴʝʚ ʠʩʭʦʜʠʣʠ ʠʟ ʪʦʛʦ, ʯʪʦ ʧʝʨʝʦʙʦʨʫʜʦʚʘʥʥʳʡ ʦʧʨʳʩʢʠʚʘ-

ʪʝʣʴ ʙʫʜʝʪ ʘʛʨʝʛʘʪʠʨʦʚʘʪʴʩʷ ʩ ʪʨʘʢʪʦʨʦʤ çɹʝʣʘʨʫʩʴè, ʨʘʙʦʯʘʷ ʩʢʦʨʦʩʪʴ ʢʦʪʦʨʦʛʦ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʭʠ-

ʤʠʯʝʩʢʦʡ ʧʨʦʧʦʣʢʠ ʨʘʚʥʘ 7 ʢʤ/ʯ, ʘ ʰʠʨʠʥʘ ʟʘʭʚʘʪʘ ʘʛʨʝʛʘʪʘ, ʥʦʨʤʘ ʚʥʝʩʝʥʠʷ ʛʝʨʙʠʮʠʜʦʚ ʥʘ ʛʝʢʪʘʨ ʠ 

ʨʘʩʭʦʜʳ ʠʭ ʯʝʨʝʟ ʦʜʠʥ ʨʘʩʧʳʣʠʪʝʣʴ - ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 1,5 ʤ, 600 ʣ ʠ 0,8 ʣ/ʤʠʥ.  

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʧʦʪʨʝʙʥʳʡ ʨʘʩʭʦʜ ʨʘʙʦʯʝʛʦ ʨʘʩʪʚʦʨʘ ʩʦʩʪʦʠʪ ʠʟ: 

 

7 1,5 600
10,5 / .,

600
q ʣ ʤʠʥ

Ö Ö
= =

 
(2) 

 

ʘ ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʧʳʣʠʪʝʣʝʡ ʢ ʧʨʠʩʧʦʩʦʙʣʝʥʠʶ ï 13(10,5/0,8 ʨʘʚʥʦ 13,1).  

ɸʛʨʝʛʘʪ ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ɼʚʠʛʘʷʩʴ ʧʦ ʤʝʞʜʫʨʷʜʴʶ, ʙʣʠʞʝ ʢ ʧʨʘʚʦʤʫ ʨʷʜʫ ʜʝʨʝʚʴ-

ʝʚ, ʦʥ ʧʨʦʠʟʚʦʜʠʪ ʦʧʨʳʩʢʠʚʘʥʠʝ ʩʥʘʯʘʣʘ ʣʝʚʦʡ ʯʘʩʪʠ ʧʨʠʩʪʚʦʣʴʥʦʡ ʧʦʣʦʩʳ, ʘ ʧʦʩʣʝ ʧʦʚʦʨʦʪʘ ʠ ʟʘʝʟʜʘ 

ʚ ʩʣʝʜʫʶʱʠʝ ʤʝʞʜʫʨʷʜʴʝ ï ʧʨʘʚʦʡ.  

ʇʨʠ ʚʥʝʩʝʥʠʠ ʛʝʨʙʠʮʠʜʦʚ ʚ ʩʘʜʘʭ ʩ ʧʣʦʩʢʦʡ ʠ ʧʦʣʫʧʣʦʩʢʦʡ ʬʦʨʤʠʨʦʚʢʦʡ ʢʨʦʥʳ ʜʝʨʝʚʴʝʚ ʧʝʨʝ-

ʦʙʦʨʫʜʦʚʘʥʠʝ ʦʧʨʳʩʢʠʚʘʪʝʣʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʢ ʝʛʦ ʨʘʤʝ ʥʘ ʜʚʫʭ ʭʦʤʫʪʘʭ ʧʨʠʢʨʝʧʣʷʶʪ ʦʪʨʝʟʦʢ 

ʪʨʫʙʳ ʩ ʟʘʛʣʫʰʝʥʥʳʤʠ ʢʦʥʮʘʤʠ ʜʣʠʥʦʡ 4,5 ï 4,6 ʤ (ʧʨʠ ʨʘʙʦʪʝ ʚ ʩʘʜʘʭ ʩ ʰʠʨʠʥʦʡ ʤʝʞʜʫʨʷʜʠʡ 5 ʤ). 

ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʝʩʪʠ ʭʠʤʠʯʝʩʢʫʶ ʧʨʦʧʦʣʢʫ ʚʩʝʛʦ ʤʝʞʜʫʨʷʜʴʷ. ʇʨʠ ʵʪʦʤ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʪʨʫʜʘ ʧʦʚʳʰʘʝʪʩʷ ʚ 6,8 ʨʘʟʘ, ʘ ʧʨʷʤʳʝ ʟʘʪʨʘʪʳ ʪʨʫʜʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʠʟʜʝʨʞʢʠ ʩʥʠʞʘʶʪʩʷ ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ 6,8 ʠ 1,9 ʨʘʟʘ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʘʜʦʚʦʜʳ ʨʝʩʧʫʙʣʠʢʠ ʠʩʧʦʣʴʟʫʶʪ ʥʝʩʢʦʣʴʢʦ ʩʧʦʩʦʙʦʚ ʚʥʝʩʝʥʠʷ ʤʠʥʝʨʘʣʴ-

ʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʩʘʜʘʭ: ʨʘʟʙʨʘʩʳʚʘʥʠʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ (ʅʈʋ= 0,5, ʈʄʉ=6 ʠ ʜʨ.), ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʟʘ-

ʜʝʣʳʚʘʥʠʝʤ ʚ ʧʦʯʚʫ ʩ ʧʦʤʦʱʴʶ ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʤʘʰʠʥ, ʚʥʝʩʝʥʠʝʤ ʠʭ ʥʘ ʛʣʫʙʠʥʫ 8-12 ʩʤ ʩ 

ʧʦʤʦʱʴʶ ʪʫʢʦʚʳʩʝʚʘʶʱʠʭ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ ʢʫʣʴʪʠʚʘʪʦʨʦʚ-ʨʘʩʪʝʥʠʝʧʠʪʘʪʝʣʝʡ ʠ ʥʘ ʛʣʫʙʠʥʫ ʜʦ 25-40 

ʩʤ, ʚʥʝʢʦʨʥʝʚʘʷ ʧʦʜʢʦʨʤʢʘ. ʍʦʨʦʰʦ ʨʘʙʦʪʘʝʪ ʥʘ ʚʥʝʩʝʥʠʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘʚʝʩʥʦʡ ʮʝʥʪʨʦ-

ʙʝʞʥʳʡ ʨʘʟʙʨʘʩʳʚʘʪʝʣʴ ʈʋ-4-10. ɼʣʷ ʚʥʝʩʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʚ ʩʣʘʙʦʨʦʩʣʳʭ ʩʘʜʘʭ ʩʣʝʜʫʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘʚʦʟʦʨʘʟʙʨʘʩʳʚʘʪʝʣʠ ʈʉʐ-6 ʠ ʈʋʉ-4. ʆʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʘʚʝʩʢʠ ʢ ʫʥʠʚʝʨʩʘʣʴ-

ʥʦʤʫ ʥʘʚʦʟʦʨʘʟʙʨʘʩʳʚʘʪʝʣʶ. ʕʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʙʨʘʩʳʚʘʪʴ ʫʜʦʙʨʝʥʠʷ ʚ ʩʪʦʨʦʥʫ ʨʷʜʘ ʠ ʥʘʟʘʜ. 

ɼʣʷ ʛʣʫʙʦʢʦʡ ʟʘʜʝʣʢʠ ʫʜʦʙʨʝʥʠʡ, ʯʪʦ ʚʘʞʥʦ ʜʣʷ ʢʘʣʠʡʥʳʭ ʠ ʬʦʩʬʦʨʥʳʭ ʪʫʢʦʚ, ʧʨʠʤʝʥʷʶʪ ʇʈɺʅ-2,5. 

ʇʦʛʨʫʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʳʝ ʨʘʙʦʪʳ ʩ ʫʜʦʙʨʝʥʠʷʤʠ ʧʨʦʚʦʜʷʪ ʩ ʧʦʤʦʱʴʶ ʇʄɻ-0,2, ʇʐ-0,4. ɼʣʷ ʠʟʤʝʣʴ-

ʯʝʥʠʷ ʠ ʩʤʝʰʠʚʘʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠʩʧʦʣʴʟʫʶʪ ʀʉʋ-4. 

ɼʣʷ ʩʦʢʨʘʱʝʥʠʷ ʥʝʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʧʦʪʝʨʴ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʠ ʫʚʝʣʠʯʝʥʠʷ ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ 

ʦʩʥʦʚʥʦʡ ʨʘʙʦʪʳ ʚ ʙʘʣʘʥʩʝ ʚʨʝʤʝʥʠ ʧʝʨʝʦʙʦʨʫʜʦʚʘʣʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ ʇʈɺʅ-17, ʫʩʪʘʥʘʚʣʠʚʘʝʤʦʝ ʥʘ 

ʚʠʥʦʛʨʘʜʥʠʢʦʚʳʭ ʤʘʰʠʥʘʭ ʇʈɺʅ-1,5 ɸ ʠ ʇʈɺʅ-2,5ɸ. ʉ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʇʈɺʅ-17 ʩʥʷʣʠ ʙʘʥʢʠ, ʚ ʢʦ-

ʪʦʨʳʝ ʟʘʩʳʧʘʶʪ ʤʠʥʝʨʘʣʴʥʦʝ ʫʜʦʙʨʝʥʠʷ, ʘ ʚʤʝʩʪʦ ʥʠʭ ʧʦʩʪʘʚʠʣʠ ʧʦʣ-ʷʱʠʢʘ ʦʪ ʪʫʢʦʚʦʡ ʨʘʟʙʨʘʩʳʚʘ-

ʪʝʣʴ-ʩʝʷʣʢʠ ʈʊʊ-4,2. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʫʚʝʣʠʯʠʪʴ ʧʦʣʝʟʥʫʶ ʸʤʢʦʩʪʴ ʜʣʷ ʫʜʦʙʨʝʥʠʡ ʠ ʜʦʚʝʩʪʠ ʝʸ ʜʦ 400 

ʢʛ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʨʝʤʷ ʥʘ ʭʦʣʦʩʪʳʝ ʧʝʨʝʝʟʜʳ ʢ ʤʝʩʪʘʤ ʟʘʧʨʘʚʢʠ ʫʜʦʙʨʝʥʠʷʤʠ ʩʦʢʨʘʪʠʣʦʩʴ ʚ 4 ʨʘʟʘ. 

ʊʦʣʴʢʦ ʟʘ ʩʯʸʪ ʵʪʦʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʳʭ ʘʛʨʝʛʘʪʦʚ ʥʘ ʚʥʝʩʝʥʠʠ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ ʫʚʝʣʠʯʠʣʘʩʴ, ʙʦʣʝʝ ʯʝʤ ʥʘ 10%.  

ʆʧʦʨʥʳʝ ʢʦʣʸʩʘ ʥʘ ʧʝʨʝʦʙʦʨʫʜʦʚʘʥʥʳʡ ʢʫʣʴʪʠʚʘʪʦʨ ʙʝʨʫʪ ʦʪ ʩʧʠʩʘʥʥʳʭ ʤʘʰʠʥ ʇʈɺʅ-1,5ɸ ʠ 

ʇʈɺʅ- 2,5ɸ. 

ɺʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʪʘʢʠʤʠ ʘʛʨʝʛʘʪʘʤʠ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʥʘ 15 ï 

18%, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʛʨʝʛʘʪʘʤʠ, ʩʦʩʪʦʷʱʠʤʠ ʠʟ ʇʈɺʅ-1,5ɸ ʩ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝʤ ʇʈɺʅ-17/ 

ɺ ʜʘʥʥʳʭ ʩʦʚʭʦʟʘʭ ʜʣʷ ʚʥʝʩʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʩʘʜʘʭ ʧʨʠʤʝʥʷʶʪ ʫʥʠʚʝʨʩʘʣʴʥʫʶ 

ʤʘʰʠʥʫ ʋʆʄ-50, ʠʩʧʦʣʴʟʫʷ ʧʝʨʝʚʘʣʦʯʥʫʶ ʪʝʭʥʦʣʦʛʠʶ. ʆʥʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʤʠʰʢʠ ʪʫʢʦʚ ʠʣʠ 
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ʥʝʟʘʪʘʨʝʥʥʳʝ ʫʜʦʙʨʝʥʠʷ ʜʦʩʪʘʚʣʷʶʪʩʷ ʥʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚʘʭ ʚ ʩʘʜ ʠ ʩʦʩʨʝʜʦʪʘʯʠʚʘʶʪʩʷ ʧʦ ʧʦ-

ʚʦʨʦʪʥʳʤ ʧʦʣʦʩʘʤ ʚ ʚʠʜʝ ʢʫʯ ʠʣʠ ʰʪʘʙʝʣʝʡ, ʠʟ ʢʦʪʦʨʳʭ ʨʘʙʦʯʠʝ ʚʨʫʯʥʫʶ ʟʘʛʨʫʞʘʶʪ ʚ ʙʫʥʢʝʨ ʤʘʰʠ-

ʥʳ ʋʆʄ-50, ʘʛʨʝʛʘʪʠʨʫʝʤʦʡ ʩ ʪʨʘʢʪʦʨʦʤ ʊ-54ɺ. 

ɺʥʝʩʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʧʦʯʚʫ ʤʝʞʜʫʨʷʜʠʡ ʩʘʜʘ ʧʦ ʪʘʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʩʚʷʟʘʥʦ ʩ ʯʘʩ-

ʪʳʤʠ ʧʝʨʝʨʳʚʘʤʠ ʚ ʨʘʙʦʪʝ ʘʛʨʝʛʘʪʘ, ʚʳʟʚʘʥʥʳʤʠ ʝʛʦ ʧʝʨʝʝʟʜʘʤʠ ʢ ʤʝʩʪʫ ʟʘʛʨʫʟʢʠ ʠ ʟʘʛʨʫʟʢʦʡ ʙʫʥʢʝʨʘ 

ʤʘʰʠʥʳ ʫʜʦʙʨʝʥʠʷʤʠ. ʊʘʢ, ʧʦ ʜʘʥʥʳʤ ʭʨʦʥʦʛʨʘʬʠʡ ʨʘʙʦʯʝʛʦ ʜʥʷ ʤʝʭʘʥʠʟʘʪʦʨʦʚ, ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʵʪʦʡ 

ʦʧʝʨʘʮʠʠ ʧʝʨʝʨʳʚʳ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 30% ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʤʝʥʳ. 

ʇʨʠ ʪʘʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʩʘ ʟʘ ʨʘʙʦʯʫʶ ʩʤʝʥʫ ʵʪʦʪ ʘʛʨʝʛʘʪ ʚʳʨʘʙʘʪʳʚʘʝʪ ʥʘ 8 ʛʘ. 

ʇʨʠ ʵʪʦʤ ʧʨʷʤʳʝ ʟʘʪʨʘʪʳ ʪʨʫʜʘ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʜʛʦʪʦʚʢʦʡ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʦʡ ʠ ʚʥʝʩʝʥʠʝʤ 1 ʪ ʤʠʥʝ-

ʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʩʦʩʪʘʚʣʷʶʪ 4 ʯʝʣ-ʯʘʩ. 
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ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʠ ʧʝʨʝʨʘʙʦʪʢʠ ʜʨʝʚʝʩʥʳʭ ʦʪʭʦʜʦʚ ʚ ʤʝʞʜʫʨʷʜʴʷʭ ʩ 
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ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʪʝʭʥʦʣʦʛʠʡ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʚ ʛʦʨʥʦʤ ʠ ʧʨʝʜʛʦʨʥʦʤ ʩʘʜʦʚʦʜʩʪʚʝ. ʇʨʝʜ-
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ʪʭʦʜʳ ʩʘʜʦʚʦʜʩʪʚʘ, ʧʦ ʜʘʥʥʳʤ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʫʯʝʥʳʭ, ʷʚʣʷʶʪʩʷ ʮʝʥʥʳʤ 

ʩʳʨʴʝʤ ʜʣʷ ʮʝʣʦʛʦ ʨʷʜʘ ʦʪʨʘʩʣʝʡ. ʉʨʝʟʘʥʥʫʶ ʚ ʩʘʜʫ ʜʨʝʚʝʩʠʥʫ (ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʝʝ 

ʧʦʜʛʦʪʦʚʢʝ ï ʠʟʤʝʣʴʯʝʥʠʠ) ʩ ʫʩʧʝʭʦʤ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʜʦʙʨʝʥʠʷ [1, 2, 3]. 

ɺ ʩʦʩʪʘʚʝ ʩʨʝʟʘʥʥʳʭ ʧʣʦʜʦʚʳʭ ʚʝʪʚʝʡ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴʩʷ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʨʦʜʳ): ʘʟʦʪʘ ï 

0,43-0,99 %, ʬʦʩʬʦʨʘ 0,1 - 0,4 %, ʢʘʣʠʷ 0,23-0,52 %. ɺ ʧʝʨʝʩʯʝʪʝ ʵʪʦ ʵʢʚʠʚʘʣʝʥʪʥʦ 2-5 ʪ ʥʘʚʦʟʘ ʥʘ 1 ʛʘ 

[1]. 

ʆ 
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ʆʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ ʩʘʜʦʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʧʝʨʝʨʘʙʦʪʢʘ ʜʨʝ-

ʚʝʩʥʳʭ ʦʪʭʦʜʦʚ ʚ ʤʝʞʜʫʨʷʜʴʷʭ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʣʫʯʝʥʥʦʡ ʤʘʩʩʳ ʚ ʩʘʜʫ. 

ʀʟʚʝʩʪʥʳ ʜʚʘ ʩʧʦʩʦʙʘ ʫʪʠʣʠʟʘʮʠʠ ʠʟ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʪʝʭʥʦʣʦʛʠʡ [4, 5]. 

ʇʝʨʚʳʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʟʤʝʣʴʯʝʥʠʠ ʚʝʪʚʝʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʨʘʙʦʯʠʤʠ 

ʦʨʛʘʥʘʤʠ ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʝʛʦ ʦʨʫʜʠʷ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʟʘʜʝʣʢʦʡ ʚ ʧʦʯʚʫ. ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʦʪʣʠʯʘʝʪ-

ʩʷ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ, ʦʜʥʘʢʦ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʫʩʣʦʚʠʷʭ ʩʢʣʦʥʦʚʦʛʦ ʩʘʜʦʚʦʜʩʪʚʘ 

ʠʟ-ʟʘ ʧʦʚʳʰʝʥʥʦʛʦ ʨʠʩʢʘ ʵʨʦʟʠʠ ʧʦʯʚʳ. 

ɺʪʦʨʦʡ ʩʧʦʩʦʙ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʜʥʦʚʨʝʤʝʥʥʳʡ ʧʦʜʙʦʨ ʠ ʠʟʤʝʣʴʯʝʥʠʝ ʚʝʪʦʢ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʨʘʟʙʨʘʩʳʚʘʥʠʝʤ ʧʦʣʫʯʝʥʥʦʡ ʤʘʩʩʳ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʚ ʢʘʯʝʩʪʚʝ ʤʫʣʴʯʠ. 

ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʫʶ ʙʝʟʦʪʭʦʜʥʫʶ ʪʝʭʥʦʣʦʛʠʶ, ʨʝʰʘʷ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʟʘʜʘʯʫ ʟʘʱʠʪʳ ʧʦʯʚʳ ʦʪ ʵʨʦʟʠʠ. ʊʘʢʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʭʦʨʦʰʦ ʚʧʠʩʳʚʘʝʪʩʷ ʚ 

ʪʨʝʙʦʚʘʥʠʷ ʘʛʨʦʪʝʭʥʠʢʠ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʠʥʠʤʘʣʴʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʫʪʠʣʠʟʘʮʠʶ ʜʨʝʚʝʩʥʳʭ ʦʪʭʦʜʦʚ. ɸ 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʜʨʝʚʝʩʥʦʡ ʤʫʣʴʯʠ ʧʦʟʚʦʣʷʶʪ ʥʝ ʪʦʣʴʢʦ ʙʝʨʝʞʥʦ ʦʪʥʦʩʠʪʴʩʷ ʢ ʧʦʯʚʝ, ʥʦ ʠ 

ʫʣʫʯʰʠʪʴ ʚʦʜʥʦ-ʚʦʟʜʫʰʥʳʡ ʨʝʞʠʤ ʠ ʧʦʚʳʩʠʪʴ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳ [4-15]. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʜʣʦʞʝʥʘ ʢʦʥʩʪʨʫʢʮʠʷ ʧʦʜʙʦʨʱʠʢʘ-ʠʟʤʝʣʴʯʠʪʝʣʷ (ʨʠʩ. 1) 

[6]. 

 
 

ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʧʦʜʙʦʨʱʠʢʘ-ʠʟʤʝʣʴʯʠʪʝʣʷ ʩʨʝʟʘʥʥʳʭ ʚʝʪʚʝʡ ʧʣʦʜʦʚʳʭ ʜʝʨʝʚʴʝʚ 

 

ʇʦʜʙʦʨʱʠʢ-ʠʟʤʝʣʴʯʠʪʝʣʴ ʩʦʩʪʦʠʪ ʠʟ V-ʦʙʨʘʟʥʦʡ ʨʘʤʳ 1, ʜʚʫʭ ʩʝʢʮʠʠ ʨʦʪʦʨʦʚ 2 ʠ 3, ʚʳʧʦʣʥʝʥ-

ʥʳʝ ʚ ʚʠʜʝ ʰʥʝʢʘ 4, ʢʦʪʦʨʳʝ ʚʨʘʱʘʶʪʩʷ ʥʘʚʩʪʨʝʯʫ ʜʨʫʛ ʜʨʫʛʫ ʠ ʠʤʝʶʪ ʥʘʚʠʚʢʫ ʩ ʦʜʠʥʘʢʦʚʳʤ ʰʘʛʦʤ, 

 ʜʚʫʭ ʧʦʜʘʶʱʠʭ ʚʘʣʴʮʦʚ 5 ʠ 6, ʜʠʩʢʦʚʦʛʦ ʥʦʞʘ 7, ʛʠʜʨʦʤʦʪʦʨʘ 8, ʜʚʫʭʚʘʣʢʦʚʦʛʦ ʨʦʪʦʨʥʦʛʦ ʠʟʤʝʣʴʯʠ-

ʪʝʣʷ 9 ʩ ʟʫʙʯʘʪʳʤʠ ʥʦʞʘʤʠ 10, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʰʘʭʤʘʪʥʦʤ ʧʦʨʷʜʢʝ, ʚʘʣʴʮʦʚ 11 ʠ ʛʠʜʨʦʤʦʪʦʨʘ 12. 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʧʦʜʙʦʨʱʠʢʘ-ʠʟʤʝʣʴʯʠʪʝʣʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ. ʆʙʨʝʟʢʠ ʚʝʪʚʝʡ,  ʣʝʞʘ-

ʱʠʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʟʘʭʚʘʪʳʚʘʶʪʩʷ ʜʚʫʤʷ ʩʝʢʮʠʷʤʠ 2 ʠ 3 ʠ ʧʦʜʘʶʪ ʢ ʚʘʣʴʮʘʤ 5 ʠ 6, ʘ ʜʠʩʢʦʚʳʝ ʥʦ-

ʞʠ 7 ʜʝʣʘʶʪ ʧʨʦʜʦʣʴʥʳʝ ʥʘʜʨʝʟʳ ʠ ʧʦʜʘʶʪ ʚ ʢʘʤʝʨʫ ʜʚʫʭʚʘʣʢʦʚʦʛʦ ʨʦʪʦʨʥʦʛʦ ʠʟʤʝʣʴʯʠʪʝʣʷ 9, 
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ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʨʝʟʘʥʠʝ ʥʘ ʯʘʩʪʠ, ʦʙʨʘʟʫʷ ʯʘʩʪʠʮʳ ʚ ʚʠʜʝ ʪʦʣʩʪʦʡ ʩʪʨʫʞʢʠ. ɺ ʵʪʦʤ ʟʘʢʣʶʯʘʝʪʩʷ ʧʝʨʚʘʷ 

ʩʪʫʧʝʥʴ ʠʟʤʝʣʴʯʝʥʠʷ. ɺʘʣʴʮʳ ʚʪʦʨʦʡ ʩʪʫʧʝʥʠ ʦʩʫʱʝʩʪʚʣʷʶʪ ʧʝʨʝʪʠʨʘʶʱʝʝ ʜʦʠʟʤʝʣʴʯʝʥʠʝ, ʧʦʣʫʯʝʥʥʳʭ 

ʧʝʨʚʦʡ ʩʪʫʧʝʥʴ ʁʠʟʤʝʣʴʯʝʥʠʷ ʯʘʩʪʠʮ ʩʨʝʟʘʥʥʳʭ ʚʝʪʚʝʡ.  

ʇʨʠʤʝʥʝʥʠʝ ʜʘʥʥʦʡ ʤʘʰʠʥʳ ʚʳʛʦʜʥʦ ʦʪʣʠʯʘʪʩʷ ʦʪ ʩʫʱʝʩʪʚʫʶʱʝʡ ʚ ʧʨʘʢʪʠʢʝ ʪʝʭʥʦʣʦʛʠʠ ʫʪʠ-

ʣʠʟʘʮʠʠ ʜʨʝʚʝʩʥʳʭ ʦʪʭʦʜʦʚ. ɼʘʣʴʥʝʡʰʝʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʘʰʠʥʳ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘ-

ʧʨʘʚʣʝʥʠʝʤ, ʪʘʢ ʢʘʢ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʠʪʴ ʧʨʝʜʣʦʞʝʥʥʫʶ ʧʦʯʚʦʟʘʱʠʪʥʫʶ ʠ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʫʶ 

ʪʝʭʥʦʣʦʛʠʶ. 

ʀʩʧʳʪʘʥʠʷ ʧʦʜʙʦʨʱʠʢʘ-ʠʟʤʝʣʴʯʠʪʝʣʷ ʧʦʢʘʟʘʣʠ ʥʝʦʙʭʦʜʠʤʦʩʪ ɹʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʢʦʥʩʪʨʫʢ-

ʮʠʠ ʠʟʤʝʣʴʯʠʪʝʣʷ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʝʛʦ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ, ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʠ ʧʦʚʳʰʝʥʠʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʤʘʰʠʥʳ, ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʦʣʫʯʘʝʤʦʡ ʜʨʝʚʝʩʥʦʡ ʤʫʣʴʯʠ. 
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ɸʇʂ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʘʥʢʮʠʡ ï ʢʘʢ ʨʝʰʝʥʠʝ 

ʧʨʦʙʣʝʤ ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʘʛʨʘʨʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʦʙʩʪʚʝʥʥʳʤ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʤ ʢʦʤ-

ʧʣʝʢʩʦʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʜʦʚʦʣʴʩʪʚʠʝ, ʧʨʦʜʫʢʮʠʷ, ʪʝʭʥʦʣʦʛʠʠ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ, ʠʥʥʦʚʘʮʠʠ, 

ʫʜʦʙʨʝʥʠʷ, ʪʝʭʥʠʢʘ, ʠʤʧʦʨʪʦ-ʟʘʤʝʱʝʥʠʝ.  
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ʚʝʜʝʥʠʝ. ʋʩʧʝʰʥʦʝ ʨʘʟʚʠʪʠʝ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʌ, ʧʦʜʪʚʝʨʞʜʝʥʥʦʝ ʨʝʢʦʨʜ-

ʥʳʤʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʨʘʩʪʝʥʠʝʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʚ 2022 ʛʦʜʫ, ʩʚʷʟʘʥʦ 

ʩ ʵʬʬʝʢʪʠʚʥʦʤ ʨʝʬʦʨʤʠʨʦʚʘʥʠʝʤ ʚʩʝʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʘʛʨʘʨʥʦʡ ʦʪʨʘʩʣʠ [1,2]. ʉʘʤʘʨʩʢʠʡ ɻɸʋ ʚ ʩʚʦʝʡ 

ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [3-12] ʨʝʰʘʝʪ ʧʨʦʙʣʝʤʳ ʪʝʭʥʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʚʝʨʰʝʥ-

ʩʪʚʦʚʘʥʠʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʩ ʧʦʚʳʰʝʥʠʝʤ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʟʘ ʩʯʝʪ ʠʥʥʦ-

ʚʘʮʠʦʥʥʳʭ ʞʠʜʢʠʭ ʠ ʪʚʝʨʜʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʇɸʆ çʂʫʡʙʳʰʝʚɸʟʦʪè (ʛ. ʊʦʣɹ-

ʷʪʪʠ, ʉʘʤʘʨʩʢʘʷ ʦʙʣ.) ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʡ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʤʘ-

ʰʠʥ çʊʫʤʘʥè ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʆʆʆ "ʇʝʛʘʩ-ɸʛʨʦ" (ʛ. ʉʘʤʘʨʘ, ʈʌ). ɼʘʥʥʘʷ ʧʨʦʜʫʢʮʠʷ ʨʝ-

ʰʘʝʪ ʘʛʨʦʭʠʤʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ (ʪʚʝʨʜʳʝ, ʞʠʜʢʠʝ) ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ c ʚʥʝʩʝʥʠʝʤ ʠʭ ʧʦ ʚʩʝʤ ʠʟʚʝʩʪʥʳʤ, ʠʩʩʣʝʜʦʚʘʥʥʳʤ ʫʥʠʚʝʨʩʠʪʝʪʦʤ ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʪʝʭʥʦ-

ʣʦʛʠʷʤ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʘʛʨʦʭʠʤʠʯʝʩʢʦʡ ʟʘʱʠʪʦʡ ʨʘʩʪʝʥʠʡ ʦʪ ʚʨʝʜʠʪʝʣʝʡ, ʙʦʣʝʟʥʝʡ ʠ ʩʦʨʥʷʢʦʚ ʤʦ-

ʜʫʣʴʥʳʤ ʢʦʤʧʣʝʢʩʦʤ çʊʫʤʘʥè (ʨʠʩ.1).  
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ʈʠʩʫʥʦʢ 1ï ʂʦʤʧʣʝʢʩ ʤʘʰʠʥ çʊʫʤʘʥéè ʆʆʆ çʇʝʛʘʩ-ɸʛʨʦè ʜʣʷ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʨʘʙʦʪ ʚ ɸʇʂ 

 

ʂʦʤʧʘʥʠʷ çʇʝʛʘʩ-ɸʛʨʦè, ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʦʡ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʩʘʤʦʭʦʜʥʳʭ ʦʧʨʳʩʢʠʚʘʪʝʣʝʡ-ʨʘʟʙʨʘʩʳʚʘʪʝʣʝʡ çʊʫʤʘʥè, ʙʳʣʘ ʦʩʥʦʚʘʥʘ ʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʚ 2010 ʛʦ-

ʜʫ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ 2010 ʛʦʜʫ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʩʥʦʚʥʦʝ ʥʘ-

ʧʨʘʚʣʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʤʧʘʥʠʠïʧʨʦʠʟʚʦʜʩʪʚʦ ʤʘʰʠʥïʩʘʤʦʭʦʜʥʳʭ ʦʧʨʳʩʢʠʚʘʪʝʣʝʡ-

ʨʘʟʙʨʘʩʳʚʘʪʝʣʝʡ çʊʫʤʘʥ-1ʄè ʠ çʊʫʤʘʥ-2ʄè. ɺ 2019 ʛʦʜʫ ʣʠʥʝʡʢʘ ʧʨʦʜʫʢʮʠʠ ʧʦʧʦʣʥʠʣʘʩʴ ʥʦʚʳʤ 

ʦʧʨʳʩʢʠʚʘʪʝʣʝʤ-ʨʘʟʙʨʘʩʳʚʘʪʝʣʝʤ çʊʫʤʘʥ-3è (ʨʠʩ. 2).  

 

 
 

ʈʠʩʫʥʦʢ 2 ï ʀʥʥʦʚʘʮʠʦʥʥʳʡ ʩʘʤʦʭʦʜʥʳʡ ʦʧʨʳʩʢʠʚʘʪʝʣʴ çʊʫʤʘʥ-3è ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ  

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʉʘʤʘʨʩʢʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ çʇʝʛʘʩ-ɸʛʨʦè 
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ʇʨʘʢʪʠʯʝʩʢʠ ʩ ʵʪʦʡ ʤʦʜʝʣʠ ʥʘʯʘʣʩʷ ʥʦʚʳʡ ʵʪʘʧ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʟʘʚʦʜʝ çʇʝʛʘʩ-ɸʛʨʦè ʩʦʚʨʝʤʝʥ-

ʥʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʤʘʰʠʥ ʜʣʷ ɸʇʂ, ʦʪʚʝʯʘʶʱʠʭ ʚʩʝʤ ʧʦʢʘʟʘʪʝʣʷʤ ʠ ʪʨʝʙʦʚʘʥʠʷʤ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʫʨʦʚʥʷ ʢ ʤʘʰʠʥʘʤ ʪʘʢʦʛʦ ʢʣʘʩʩʘ -ʪʝʭʥʠʯʝʩʢʠʤ, ʥʘʜʝʞʥʦʩʪʠ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ, ʵʩʪʝʪʠʯʝʩʢʠʤ. ʆʩʦʙʝʥ-

ʥʦ ʵʪʦ ʩʪʘʥʦʚʠʪʩʷ ʚʘʞʥʳʤ ʜʣʷ ɸʇʂ ʈʦʩʩʠʠ, ʢʦʛʜʘ, ʠʟ-ʟʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʩʘʥʢʮʠʡ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʬʠʨʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʘʰʝʡ ʩʪʨʘʥʝ ʠ ʧʨʝʢʨʘʪʠʚʰʠʤ ʧʦʩʪʘʚʣʷʪʴ ʥʘ ʥʘʰ ʨʳʥʦʢ ʨʘʥʝʝ 

ʧʦʩʪʘʚʣʷʝʤʫʶ ʜʘʥʥʫʶ ʧʨʦʜʫʢʮʠʶ, ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠ ʧʦʣʥʦʛʦ ʠʤʧʦʨʪʦ-ʟʘʤʝʱʝʥʠʷ 

ʟʘʨʫʙʝʞʥʳʭ ʤʘʰʠʥ ʩʦʙʩʪʚʝʥʥʳʤʠ ʨʦʩʩʠʡʩʢʠʤʠ ʨʘʟʨʘʙʦʪʢʘʤʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʨʦʜʫʢʮʠʝʡ ʜʣʷ 

ʫʩʧʝʰʥʦʛʦ ʨʝʰʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʠ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʚʦʟʤʦʞʥʦʩʪʷʤ ʟʥʘ-

ʯʠʪʝʣʴʥʳʭ ʵʢʩʧʦʨʪʥʳʭ ʧʦʩʪʘʚʦʢ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʥʫʞʜʘʶʱʠʤʩʷ ʩʪʨʘʥʘʤ ʤʠʨʘ. ʇʨʦʜʫʢʮʠʷ ʆʆʆ 

çʇʝʛʘʩ-ɸʛʨʦè ʰʠʨʦʢʦ ʧʦʩʪʘʚʣʷʝʪʩʷ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʤ ʢʦʤʧʣʝʢʩʘʤ ʩʪʨʘʥʳ, ʠʤʝʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʝ 

ʦʪʟʳʚʳ ʠ ʚʳʩʦʢʠʡ ʩʧʨʦʩ ʠʟ-ʟʘ ʫʥʠʢʘʣʴʥʦʩʪʠ ʧʦ ʧʝʨʝʯʥʶ ʢʦʤʧʣʝʢʪʘʮʠʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʠ ʙʳʩʪʨʦʡ ʟʘʤʝʥʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʦʜʫʣʝʡ ʚ ʥʝʙʦʣʴʰʠʭ ʘʛʨʦʧʨʝʜʧʨʠʷʪʠʷʭ, ʘ ʚ ʢʨʫʧʥʳʭ ʭʦʟʷʡ-

ʩʪʚʘʭ ʧʨʠ ʙʦʣʴʰʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʟʘʛʨʫʟʢʝ ʢʘʢ ʧʨʘʚʠʣʦ ʨʘʙʦʪʘʝʪ ʥʝʩʢʦʣʴʢʦ ʤʘʰʠʥ çʊʫʤʘʥè, ʦʙʦʨʫ-

ʜʦʚʘʥʥʳʭ ʤʦʜʫʣʷʤʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʅʝ ʩʣʫʯʘʡʥʦ ʢʦʤʧʣʝʢʩʳ çʊʫʤʘʥéè ʫʩʧʝʰʥʦ ʜʝʤʦʥ-

ʩʪʨʠʨʫʶʪʩʷ ʥʘ ʤʥʦʛʠʭ çɼʥʷʭ ʧʦʣʷè ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ ʩʪʨʘʥʳ ʠ ʥʘ ʦʩʥʦʚʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-

ʥʳʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʚʳʩʪʘʚʢʘʭ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʦ ʩʪʦʨʦʥʳ ʥʘʰʝʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʚ 2022 ʛʦʜʫ ʙʳʣʦ 

ʦʙʨʘʱʝʥʦ ʥʘ ʠʥʥʦʚʘʮʠʦʥʥʫʶ ʤʘʰʠʥʫ-ʦʧʨʳʩʢʠʚʘʪʝʣʴ çʊʫʤʘʥ-3è, ʜʝʤʦʥʩʪʨʠʨʫʝʤʳʡ ʆʆʆ çʇʝʛʘʩ-

ɸʛʨʦè ʥʘ ʘʛʨʘʨʥʦʡ ʚʳʩʪʘʚʢʝ ʚ ʛ. ʄʦʩʢʚʘ. 5 ʦʢʪʷʙʨʷ 2022 ʛʦʜʘ ʚ ʨʘʤʢʘʭ ʚʳʩʪʘʚʢʠ çɿʦʣʦʪʘʷ ʦʩʝʥʴ-2022è 

ʵʢʩʧʦʟʠʮʠʶ ʟʘʚʦʜʘ çʇʝʛʘʩ-ɸʛʨʦè, ʦʨʛʘʥʠʟʦʚʘʥʥʫʶ ʩʦʚʤʝʩʪʥʦ ʩ ɸʆ çʈʦʩʘʛʨʦʣʠʟʠʥʛè, ʧʦʩʝʪʠʣʠ ʇʨʝʜ-

ʩʝʜʘʪʝʣʴ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʄ.ɺ. ʄʠʰʫʩʪʠʥ ʠ ʤʠʥʠʩʪʨ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʦʩ-

ʩʠʠ ɼ.ʅ. ʇʘʪʨʫʰʝʚ. ʆʥʠ ʦʩʤʦʪʨʝʣʠ ʬʣʘʛʤʘʥʩʢʫʶ ʤʦʜʝʣʴ ï ʩʘʤʦʭʦʜʥʳʡ ʦʧʨʳʩʢʠʚʘʪʝʣʴ-

ʨʘʟʙʨʘʩʳʚʘʪʝʣʴ çʊʫʤʘʥ-3è, ʘ ʄ.ɺ. ʄʠʰʫʩʪʠʥ ʧʦʦʙʱʘ-ʣʩʷ ʩ ʛʝʥʝʨʘʣʴʥʳʤ ʜʠʨʝʢʪʦʨʦʤ ʉ.ɸ. ʃʠʥʥʠʢ ʠ 

ʧʨʝʜʣʦʞʠʣ ʝʡ ʧʦ ï ʚʦʟʤʦʞʥʦʩʪʠ ʫʚʝʣʠʯʠʪʴ ʧʣʘʥʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʤʘʰʠʥ 

çʊʫʤʘʥè (ʨʠʩ. 3). 

 

 
 

ʈʠʩʫʥʦʢ 3 ï ʇʦʩʝʱʝʥʠʝ ʥʘ ʚʳʩʪʘʚʢʝ çɿʦʣʦʪʘʷ ʦʩʝʥʴ-2022è ʵʢʩʧʦʟʠʮʠʠ ʉʘʤʘʨʩʢʦʛʦ ʟʘʚʦʜʘ çʇʝʛʘʩ-ɸʛʨʦè 

ʇʨʝʜʩʝʜʘʪʝʣʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʄ.ɺ. ʄʠʰʫʩʪʠʥʳʤ ʠ ʤʠʥʠʩʪʨʦʤ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ 

ɼ.ʅ. ʇʘʪʨʫʰʝʚʳʤ ʩ ʦʩʤʦʪʨʦʤ ʩʘʤʦʭʦʜʥʦʛʦ ʦʧʨʳʩʢʠʚʘʪʝʣʷ-ʨʘʟʙʨʘʩʳʚʘʪʝʣʷ çʊʫʤʘʥ-3è ʠ ʦʙʱʝʥʠʝʤ  

ʩ ʛʝʥʝʨʘʣʴʥʳʤ ʜʠʨʝʢʪʦʨʦʤ ʉ.ɸ. ʃʠʥʥʠʢ  (ʦʪʢʨʳʪʳʝ ʠʩʪʦʯʥʠʢʠ) 

 

ʉʘʤʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʨʝʰʘʷ ʧʨʦʙʣʝʤʳ ʚʦʟʤʦʞʥʦʛʦ ʫʚʝʣʠʯʝ-ʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʫʣʫʯʰʝʥʠʷ ʝʝ ʢʘʯʝʩʪʚʘ ʟʘ ʩʯʝʪ ʩʦʚʝʨ-ʰʝʥʩʪʚʦʚʘʥʠʷ 

ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʪʝʥʩʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʘʢʪʠʚʥʦ ʩʦʪʨʫʜʥʠʯʘʝʪ ʩ ʆʆʆ çʇʝʛʘʩ-ɸʛʨʦè ʚ 

ʥʘʫʢʝ, ʦʙʨʘʟʦʚʘʥʠʠ, ʧʝʨʝʜʘʯʝ ʠʥʬʦʨʤʘʮʠʠ ʩʧʝʮʠʘʣʠʩʪʘʤïʘʛʨʘʨʠʷʤ (ʉʘʤʘʨʩʢʠʡ ɻɸʋ ʦʜʠʥ ʠʟ ʧʝʨʚʳʭ 

ʩʨʝʜʠ ʘʛʨʘʨʥʳʭ ɺʋɿʦʚ ʩʪʨʘʥʳ ʦʪʢʨʳʣ ʥʘ ʩʚʦʝʡ ʪʝʨʨʠʪʦʨʠʠ ʠ ʦʨʛʘʥʠʟʦʚʘʣ ʦʙʫʯʝʥʠʝ ʩʪʫʜʝʥʪʦʚ ʠ ʧʨʦ-

ʚʝʜʝʥʠʝ ʢʫʨʩʦʚ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʦ ʤʘʰʠʥʘʤ çʊʫʤʘʥè ʆʆʆ çʇʝʛʘʩ-ɸʛʨʦè). ʊʘʢ ʩ 2021 ʛʦʜʘ 

ʫʥʠʚʝʨʩʠʪʝʪ, ʩʦʚʤʝʩʪʥʦ ʩ ʦʜʥʠʤ ʠʟ ʚʝʜʫʱʠʭ ʚ ʈʦʩʩʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʘʟʦʪʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝ-

ʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʞʠʜʢʠʭ ʂɸʉ ʠ ʪʚʝʨʜʳʭïʠʪʨʦʩʫʣʴʬʘʪ, ʢʘʨʙʘʤʠʜ +S - ʇɸʆ çʂʫʡ-

ʙʳʰʝʚɸʟʦʪè ʧʨʦʚʦʜʠʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʪʝʤʘʤ: 1.çʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʦʟʠ-

ʤʦʡ ʧʰʝʥʠʮʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʞʠʜʢʠʭ ʘʟʦʪʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʙʘʟʝ ʢʘʨʙʘʤʠʜʥʦ-

ʘʤʤʠʘʯʥʦʡ ʩʤʝʩʠ ʂɸʉ ʩ ʩʝʨʦʡ ï ʂɸʉ+S (ʇɸʆ çʂʫʡʙʳʰʝʚ ɸʟʦʪè) ʧʨʠ ʣʠʩʪʦʚʦʡ ʧʦʜʢʦʨʤʢʝ ï ʦʧʨr-

ʩʢʠʚʘʪʝʣʝʤ ʠ ʧʨʠ ʚʥʫʪʨʠʧʦʯʚʝʥʥʦʤ ʚʥʝʩʝʥʠʠ ï ʤʫʣʴʪʠ-ʠʥʞʝʢʪʦʨʦʤ (ʆʆʆ "ʇʝʛʘʩ-ɸʛʨʦ)è (2021 ʛ.); 2. 

çʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʠ ʢʫʢʫʨʫʟʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʞʠʜ-
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ʢʠʭ ʘʟʦʪʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʙʘʟʝ ʂɸʉ (ʇɸʆ çʂʫʡʙʳʰʝʚɸʟʦʪè) ʧʨʠ ʣʠʩʪʦʚʦʡ ʧʦʜʢʦʨʤʢʝ ï 

ʦʧʨʳʩʢʠʚʘʪʝʣʝʤ, ʧʨʠ ʚʥʫʪʨʠʧʦʯʚʝʥʥʦʤ ʚʥʝʩʝʥʠʠ ï ʤʫʣʴʪʠ-ʠʥʞʝʢʪʦʨʦʤè (ʆʆʆ "ʇʝʛʘʩ-ɸʛʨʦ")è (2022 ʛ.). 

ɼʘʥʥʳʡ ʧʨʦʝʢʪ ʉʘʤʘʨʩʢʦʛʦ ɻɸʋ ʥʘ XXIV ʇʦʚʦʣʞʩʢʦʡ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʡ ʚʳʩʪʘʚʢʝ-2022 ʙʳʣ ʫʜʦ-

ʩʪʦʝʥ ɿʦʣʦʪʦʡ ʤʝʜʘʣʠ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʚ 2020-2022 ʛʦʜʘʭ ʧʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʥʦʚʘʮʠʦʥ-

ʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠʤʝʥʝʥʠʷ ʞʠʜʢʠʭ ʘʟʦʪʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʂɸʉ-32 ʠ ʂɸʉ+S, ʚ ʪʦʤ ʯʠʩʣʝ 

ʠ ʩ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ: ʤʝʜʴʶ, ʮʠʥʢʦʤ, ʙʦʨʦʤ ʠ ʛʫʤʘʪʘʤʠ ʢʘʣʠʷ ʚ ʜʦʟʘʭ, ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʚ ʩʦʦʪʚʝʪʩʪ-

ʚʠʠ ʩ ʧʦʯʚʝʥʥʳʤʠ ʘʥʘʣʠʟʘʤʠ ʠ ʚʦʟʜʝʣʳʚʘʝʤʳʤʠ ʢʫʣʴʪʫʨʘʤʠ - ʦʟʠʤʦʡ ʧʰʝʥʠʝʡ ʩʦʨʪʘ çɹʘʟʠʩè ʥʘ 

ʦʧʳʪʥʳʭ ʧʦʣʷʭ ʉʘʤʘʨʩʢʦʛʦ ɻɸʋ ʧʦʢʘʟʘʣʠ ʩʫʱʝʩʪʚʝʥʥʫʶ ʧʨʠʙʘʚʢʫ ʫʨʦʞʘʷ ʦʪ ʚʥʦʩʠʤʳʭ ʫʜʦʙʨʠʪʝʣʴ-

ʥʳʭ ʩʤʝʩʝʡ (ʨʠʩ. 4). 

 

 
ʘ)        ʙ) 

 
ʚ)                ʛ) 

 
ʈʠʩʫʥʦʢ 4 ï ʋʨʦʞʘʡʥʦʩʪʴ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʩʦʨʪʘ çɹʘʟʠʩè ʚ ʦʧʳʪʘʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʞʠʜʢʠʭ ʘʟʦʪʥʳʭ  

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʂɸʉ+S c ʨʘʟʥʳʤʠ ʥʦʨʤʘʤʠ ʠ ʧʦ ʨʘʟʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ: ʘ) ʠ ʙ) ʚ 2021 ʛʦʜʫ;  

ʚ) ʠ ʛ) ʚ 2022 ʛʦʜʫ ʚ ʮ/ʛʘ ʠ % 

 

ʇʨʠ ʵʪʦʤ ʫʨʦʞʘʡʥʦʩʪʴ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ ʟʘʩʫʰʣʠʚʦʤ 2021 ʛʦʜʫ ʧʨʠ ʦʜʠʥʘʢʦʚʦʡ ʥʦʨʤʝ ʚʥʝʩʝ-

ʥʠʷ ʂɸʉ-32 ï 200 ʣ/ʛʘ ʙʳʣʘ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʦʡ ʧʨʠ ʨʘʙʦʪʝ ʦʧʨʳʩʢʠʚʘʪʝʣʷ çʊʫʤʘʥ-3è ʠ ʠʥʥʦʚʘ-

ʮʠʦʥʥʦʛʦ ʘʛʨʝʛʘʪʘ-ʤʫʣʴʪʠʠʥʞʝʢʪʦʨʘ çʊʫʤʘʥ-3ʄè, ʘ ʚ ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʜʣʷ ʟʝʤʣʝʜʝʣʠʷ 2022 ʛʦʜ ʫʨʦ-

ʞʘʡʥʦʩʪʴ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʨʠ ʚʥʝʩʝʥʠʠ ʂɸʉ-32 ʠ ʂɸʉ+S ʤʫʣʴʪʠ-ʠʥʞʝʢʪʦʨʦʤ çʊʫ-

ʤʘʥ-3ʄè ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʧʨʳʩʢʠʚʘʪʝʣʝʤ çʊʫʤʘʥ-3è. ʊʘʢʞʝ ʥʘ ʧʦʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʧʨʦʧʦʨʮʠʦ-

ʥʘʣʴʥʦ ʚʣʠʷʝʪ ʫʚʝʣʠʯʝʥʠʝ ʥʦʨʤʳ ʂɸʉ ʦʪ 200ʣ/ʛʘ ʜʦ 350 ʣ/ʛʘ ʠ ʜʦʙʘʚʣʝʥʠʝ ʚ ʂɸʉ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ. 

ʅʘʠʙʦʣʴʰʘʷ (ʨʝʢʦʨʜʥʘʷ ʚ ʨʝʛʠʦʥʝ) ʫʨʦʞʘʡʥʦʩʪʴ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʩʦʨʪʘ çɹʘʟʠʩè - 78,5 ʮ/ʛʘ ʙʳʣʘ ʧʦʣʫ-

ʯʝʥʘ ʚ ʙʣʘʛʦʧʨʠʷʪʥʦʤ ʧʦ ʫʚʣʘʞʥʝʥʠʶ ʠ ʧʦʛʦʜʥʳʤ ʫʩʣʦʚʠʷʤ 2022 ʛʦʜʫ ʧʨʠ ʢʦʤʧʣʝʢʩʥʦʤ ʧʨʠʤʝʥʝʥʠʠ 

ʂɸʉ-32 ʤʫʣʴʪʠ-ʠʥʞʝʢʪʦʨʦʤ ʩ ʥʦʨʤʦʡ 350 ʣ/ʛʘ ʠ ʦʧʨʳʩʢʠʚʘʪʝʣʝʤ ʥʦʨʤʦʡ 200 ʣ/ʛʘ [12]. 

 

ʃʠʪʝʨʘʪʫʨʘ: 
1. ɸʧʘʞʝʚ ɸ.ʂ., ʐʝʢʠʭʘʯʝʚ ʖ.ɸ. ʆʧʪʠʤʠʟʘʮʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʦ-

ʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ // ʀʟʚʝʩʪʠʷ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʠʤ. ɺ.ʄ. ʂʦʢʦʚʘ. 2022.  ̄1 (35). ʉ. 81-89. 

2. ɸʧʘʞʝʚ ɸ.ʂ. ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʡ ʤʝʭʘʥʠʟʘʮʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦ-

ʠʟʚʦʜʩʪʚʘ // ɺ ʩʙ.: ɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʘʛʨʘʨʥʦʡ ʥʘʫʢʠ: ʧʨʠʢʣʘʜʥʳʝ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʘʩʧʝʢ-
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ʪʳ. ʉʙʦʨʥʠʢ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ ɺʩʝʨʦʩʩʠʡʩʢʦʡ (ʥʘʮʠʦʥʘʣʴʥʦʡ) ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. 

ʅʘʣʴʯʠʢ, 2021. ʉ. 14-16. 

3. ʄʠʣʶʪʢʠʥ ɺ.ɸ., ʉʳʩʦʝʚ ɺ.ʅ., ʄʘʢʫʰʠʥ ɸ.ʅ., ɼʣʫʞʝʚʩʢʠʡ ʅ.ɻ. ʂʦʤʧʣʝʢʩʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʞʠʜ-ʢʠʭ 

ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ ʂɸʉ // ɺʝʩʪʥʠʢ ʀʨɻʉʍɸ. ʀʨʢʫʪʩʢ. 2022.  ̄108. ʉ. 19-31. 

4. ʄʠʣʶʪʢʠʥ ɺ.ɸ., ʉʳʩʦʝʚ ɺ.ʅ., ʄʘʢʫʰʠʥ ɸ.ʅ., ɼʣʫʞʝʚʩʢʠʡ ʅ.ɻ., ɹʦʛʦʤʘʟʦʚ ʉ.ɺ. ʇʨʝʠʤʫʱʝʩʪ-

ʚʦ ʞʠʜʢʠʭ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʙʘʟʝ ʂɸʉ-32 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʚʝʨʜʳʤʠ-ʘʤʤʠʘʯʥʘʷ ʩʝʣʠʪʨʘ ï ʥʘ 
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ʦʜʥʦʚʨʝʤʝʥʥʘʷ ʜʝʬʦʨʤʘʮʠʷ ʦʪʨʳʚʘ ʠ ʩʜʚʠʛʘ.  
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Annotation 

Mechanical tillage has its own characteristics. These features include the fact that the soil can be de-

stroyed both by separation and by shear, depending on the properties of the soil and the geometric parameters 

of the cutting organs, as well as the formation of cracks during the formation of chips. In this paper, we con-

sider how the geometric parameters of the cutting elements affect the nature of destruction in free rectangular 

cutting. The process of mechanical tillage is considered from the standpoint of fracture mechanics. Theoreti-

cally, from the model, the conditions for deformation and destruction of the cultivated soil by separation, 

shear, and also when there is a simultaneous deformation of separation and shear are obtained. 

Keywords: mechanics of cutting brittle materials, separation chip, shear chip, destruction mechanics, 

destruction when cutting the soil, cutting crack. 

 

 

ʦʧʨʦʩʳ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʘʟʨʫʰʝʥʠʷ ʧʦʯʚʳ ʧʨʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ 

ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʤʝʭʘʥʠʢʠ ʨʝʟʘʥʠʷ ʧʦʯʚ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʭʘʨʘʢʪʝʨ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʨʘʟʨʫʰʝ-

ʥʠʷ ʧʦʯʚʳ ʦʧʨʝʜʝʣʷʝʪ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʧʨʦʮʝʩʩʘ ʦʙʨʘʙʦʪʢʠ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ ʭʘʨʘʢʪʝʨ ʨʘʟʨʫʰʝʥʠʷ, ʚ ʦʩʥʦʚʥʦʤ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ 

ʧʘʨʘʤʝʪʨʳ ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʝʛʦ ʢʣʠʥʘ, ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ ʠ ʩʢʦʨʦʩʪʴ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʠʤ, ʢʘʢ ʚʣʠʷʶʪ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʨʝʞʫʱʠʭ ʦʨʛʘʥʦʚ ʥʘ ʭʘ-

ʨʘʢʪʝʨ ʨʘʟʨʫʰʝʥʠʷ ʧʨʠ ʩʚʦʙʦʜʥʦʤ ʧʨʷʤʦʫʛʦʣʴʥʦʤ ʨʝʟʘʥʠʠ. 

ʆʩʥʦʚʦʧʦʣʦʞʥʠʢ ʟʝʤʣʝʜʝʣʴʯʝʩʢʦʡ ʤʝʭʘʥʠʢʠ ɺ.ʇ. ɻʦʨʷʯʢʠʥ, ʠʩʭʦʜʷ ʠʟ ʦʧʳʪʘ ʨʝʟʘʥʠʷ ʤʝʪʘʣʣʦʚ 

ʧʦʣʘʛʘʣ, ʯʪʦ ʦʩʥʦʚʥʳʤ ʚʠʜʦʤ ʨʘʟʨʫʰʝʥʠʷ ʧʦʯʚʳ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʢʣʠʥʘ ʷʚʣʷʝʪʩʷ ʩʜʚʠʛ [1]. 

ʆʜʥʘʢʦ ʚ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʨʘʙʦʪʘʭ [2] ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚʩʝ ʩʫʛʣʠʥʠʩʪʳʝ ʠ ʛʣʠʥʠʩʪʳʝ ʧʦʯʚʳ, ʢʦʪʦʨʳʝ 

ʦʪʥʦʩʷʪʩʷ ʢ ʢʘʪʝʛʦʨʠʠ ʩʚʷʟʥʳʭ ʠ ʩʦʩʪʘʚʣʷʶʪ ʘʙʩʦʣʶʪʥʦʝ ʙʦʣʴʰʠʥʩʪʚʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʩʝʣʴʩʢʦʤ ʭʦ-

ʟʷʡʩʪʚʝ ʧʦʯʚ, ʜʝʬʦʨʤʠʨʫʶʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʢʣʠʥʘ ʧʫʪʝʤ ʦʪʨʳʚʘ, ʘ ʥʝ ʩʜʚʠʛʘ. ʊʘʢ ʉʠʥʝʦʢʦʚ ɻ.ʅ.ï 

ʫʯʝʥʠʢ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴ ɺ.ʇ. ɻʦʨʷʯʢʠʥʘ ï ʧʨʝʜʩʪʘʚʣʷʣ ʧʨʦʮʝʩʩ ʚʦʟʜʝʡʩʪʚʠʷ ʢʣʠʥʘ ʥʘ ʧʦʯʚʫ ʧʦ-

ʜʨʫʛʦʤʫ: çʧʨʠ ʚʥʝʜʨʝʥʠʠ ʚ ʧʦʯʚʫ ʣʝʟʚʠʷ ʢʣʠʥʘ é ʚʧʝʨʝʜʠ ʥʝʛʦ ʚʦʟʥʠʢʘʝʪ ʪʨʝʱʠʥʘ, ʢʦʪʦʨʘʷ ʧʦ ʤʝʨʝ 

ʧʨʦʜʚʠʞʝʥʠʷ ʢʣʠʥʘ ʫʜʣʠʥʷʷʝʪʩʷ ʠ, ʚʩʝ ʙʦʣʝʝ ʠʩʢʨʠʚʣʷʷʩʴ, ʜʦʩʪʠʛʘʝʪ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʷéè [2]. ʇʦʜʦʙ-

ʥʘʷ ʢʘʨʪʠʥʘ ʨʘʟʨʫʰʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1 ʠ ʨʠʩ. 2. 

ɽʩʪʴ ʜʘʥʥʳʝ, ʯʪʦ ʧʦʯʚʘ ʤʦʞʝʪ ʨʘʟʨʫʰʘʪʴʩʷ ʢʘʢ ʧʫʪʝʤ ʦʪʨʳʚʘ, ʪʘʢ ʠ ʧʫʪʝʤ ʩʜʚʠʛʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʩʚʦʡʩʪʚ ʧʦʯʚʳ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʨʝʞʫʱʠʭ ʦʨʛʘʥʦʚ [3]. ʊʘʢ ʧʨʠ ʨʝʟʘʥʠʠ ʚʣʘʞʥʦʛʦ ʧʝʩʢʘ 

ʩ ʤʘʣʳʤʠ ʫʛʣʘʤʠ ʨʝʟʘʥʠʷ 
A10=d  ʧʨʦʠʩʭʦʜʠʪ ʜʝʬʦʨʤʘʮʠʷ ʦʪʨʳʚʦʤ, ʘ ʙʦʣʝʝ ʪʠʧʠʯʥʳʤ ʚʠʜʦʤ ʜʝʬʦʨ-

ʤʘʮʠʠ ʷʚʣʷʝʪʩʷ ʩʜʚʠʛ ʧʨʠ ʫʛʣʘʭ ʨʝʟʘʥʠʷ 
A60 ... 20=d [2]. 

ʏʪʦʙʳ ʦʧʠʩʘʪʴ ʤʝʭʘʥʠʟʤ ʩʪʨʫʞʢʦʦʙʨʘʟʦʚʘʥʠʷ, ʠʩʩʣʝʜʫʝʤ ʧʨʦʮʝʩʩ ʩ ʧʦʟʠʮʠʠ ʪʨʝʱʠʥʦʦʙʨʘʟʦʚʘ-

ʥʠʷ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʨʘʟʨʫʰʝʥʠʷ, ʪ. ʝ. ʩ ʧʦʟʠʮʠʠ ʤʝʭʘʥʠʢʠ ʨʘʟʨʫʰʝʥʠʷ.  

ɼʣʷ ʩʦʟʜʘʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʨʦʮʝʩʩʘ ʨʘʟʨʫʰʝʥʠʷ ʙʳʣʠ ʩʦʟʜʘʥʳ ʬʠʟʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

ʨʘʟʨʫʰʝʥʠʷ ʠ ʨʘʩʯʝʪʥʳʝ ʩʭʝʤʳ ʥʘʛʨʫʞʝʥʠʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʫʛʣʦʚ ʜʝʡʩʪʚʠʷ ʨʘʚʥʦʜʝʡʩʪʚʫʶʱʝʡ ʩʠʣʳ 

ʨʝʟʘʥʠʷ [4,5,6,7,8]. 

ʆʩʥʦʚʦʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʬʠʟʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʨʘʟʨʫʰʝʥʠʷ ʧʦʩʣʫʞʠʣʠ ʨʝʘʣʴʥʳʝ ʢʘʨʪʠʥʳ ʨʘʟʨʫʰʝ-

ʥʠʷ ʧʨʠ ʨʝʟʘʥʠʠ ʧʦʯʚʳ. ʊʠʧʦʚʳʝ ʢʘʨʪʠʥʳ ʨʘʟʨʫʰʝʥʠʷ ʧʦʯʚʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ.1 ʠ ʨʠʩ.2. 
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ʈʠʩʫʥʦʢ 1 ï ʈʘʟʨʫʰʝʥʠʝ ʦʪʨʳʚʦʤ ʩʠʣʴʥʦ 

ʫʚʣʘʞʥʝʥʥʦʛʦ ʩʫʛʣʠʥʢʘ ʧʨʠ ʨʝʟʘʥʠʠ ʢʣʠʥʦʤ 

ʩ ʫʛʣʦʤ 
0

30=d  [9] 

ʈʠʩʫʥʦʢ 2 ï ʈʘʟʨʫʰʝʥʠʝ ʧʣʘʩʪʘ ʧʦʯʚʳ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʩʪʨʫʞʝʢ ʦʪʨʳʚʘ (ʘ) ʠ ʩʜʚʠʛʘ (ʙ) [10] 

 

ʉʭʝʤʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʨʠʩ. 3(ʘ) ʷʚʣʷʝʪʩʷ ʬʠʟʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ ʧʨʦʮʝʩʩʘ ʨʘʟʨʫʰʝʥʠʷ ʦʪʨʳ-

ʚʦʤ ʧʨʠ ʨʝʟʘʥʠʠ ʧʦʯʚʳ. 

 

 

 

ʘ) ʙ) 

ʈʠʩʫʥʦʢ 3 ï ʌʠʟʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʨʦʮʝʩʩʘ ʨʘʟʨʫʰʝʥʠʷ ʧʨʠ ʨʝʟʘʥʠʠ ʧʦʯʚʳ (ʘ) ʠ ʨʘʩʯʝʪʥʘʷ ʩʭʝʤʘ ʥʘʛʨʫʞʝʥʠʷ 

ʧʨʠ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʫʛʣʝ ʜʝʡʩʪʚʠʷ ɤ 

 

ʉʦʛʣʘʩʥʦ ʧʨʠʚʝʜʝʥʥʳʤ [3] ʩʧʨʘʚʦʯʥʳʤ ʜʘʥʥʳʤ, ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʫʛʣʘʤʠ ʨʝʟʘʥʠʷ 

ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʝʛʦ ʢʣʠʥʘ ʷʚʣʷʶʪʩʷ ʫʛʣʳ 
A40 ... 15=d . ʇʨʠ ʵʪʦʤ ʫʛʦʣ ʪʨʝʥʠʷ Y ʠʟʤʝʥʷʝʪʩʷ ʦʪ 

A22=Y  
ʜʦ 

A31=Y , ʘ ʢʦʵʬʬʠʮʠʝʥʪʝ ʪʨʝʥʠʷ ʨʘʚʝʥ 6,0 ... 4,0=m  [3]. ʋʛʦʣ ʜʝʡʩʪʚʠʷ ɤ, ʧʦʜʩʯʠʪʘʥʥʳʡ 

ʧʦ ʬʦʨʤʫʣʝ Y--= dw 90 , ʠʟʤʝʥʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 
A71 ... 37=w . 

ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʫʛʦʣ ʜʝʡʩʪʚʠʷ ʨʘʚʥʦʜʝʡʩʪʚʫʶʱʝʡ ʩʠʣʳ ʨʝʟʘʥʠʷ R ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʠ ʥʘʧʨʘʚ-

ʣʝʥ ʢʘʢ ʥʘ ʨʠʩ. 3(ʙ). 

ʀʩʧʦʣʴʟʫʷ ʧʨʠʥʮʠʧ ʩʫʧʝʨʧʦʟʠʮʠʠ, ʩʭʝʤʘ ʥʘʛʨʫʞʝʥʠʷ ʥʘ ʨʠʩ. 3(ʙ) ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʩʣʝʜʫʶʱʝʤ 

ʚʠʜʝ (ʨʠʩ. 4). 

 

 
 

 
ʈʠʩʫʥʦʢ 4 ï ɺʠʜʳ ʜʝʬʦʨʤʘʮʠʠ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʫʛʣʝ ʜʝʡʩʪʚʠʷ ɤ 

 

ʇʨʠ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʫʛʣʝ ʜʝʡʩʪʚʠʷ ʨʘʚʥʦʜʝʡʩʪʚʫʶʱʝʡ ʩʠʣʳ ʨʝʟʘʥʠʷ ʜʝʡʩʪʚʫʶʪ ʥʦʨʤʘʣʴʥʳʝ 

ʨʘʩʪʷʛʠʚʘʶʱʠʝ ʥʘʧʨʷʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʪʨʳʚʘʶʪ ʤʘʪʝʨʠʘʣ, ʘ ʪʘʢʞʝ ʢʘʩʘʪʝʣʴʥʳʝ ʩʜʚʠʛʘʶʱʠʝ ʥʘʧʨʷʞʝ-

ʥʠʷ, ʚʳʟʳʚʘʶʱʠʝ ʜʝʬʦʨʤʘʮʠʠ ʩʜʚʠʛʘ (ʨʠʩ. 4). ʇʨʠ ʩʚʦʙʦʜʥʦʤ ʧʨʷʤʦʫʛʦʣʴʥʦʤ ʨʝʟʘʥʠʠ ʩʦʩʪʘʚʣʷʶʱʠʝ 

ʩʠʣʳ ʨʝʟʘʥʠʷ R ʧʦ ʭʘʨʘʢʪʝʨʫ ʚʳʟʳʚʘʝʤʳʭ ʜʝʬʦʨʤʘʮʠʡ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʦʪʨʳ-

ʚʘʶʱʘʷ ʩʠʣʘ ʈʦ ʥʘʧʨʘʚʣʝʥʘ ʚʚʝʨʭ ʠ ʦʪʨʳʚʘʝʪ ʩʪʨʫʞʢʫ; ʩʜʚʠʛʘʶʱʘʷ ʩʠʣʘ ʈʩʜ =  R cosw ʚʳʟʳʚʘʝʪ ʨʦʩʪ 
ʪʨʝʱʠʥʳ. 

ʀʟ ʨʠʩ. 4 ʩʣʝʜʫʝʪ: 

1) ʧʨʠ 0=w  ʧʨʦʠʩʭʦʜʠʪ ʯʠʩʪʳʡ ʩʜʚʠʛ ʧʦʯʚʳ. ʋʩʣʦʚʠʝ ʜʝʬʦʨʤʘʮʠʠ ʠ ʨʘʟʨʫʰʝʥʠʷ ʧʦʯʚʳ ʧʫʪʝʤ 

ʩʜʚʠʛʘ ï 
A90=Y+d ; 
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2) ʧʨʠ 
A90=w  ʧʨʦʠʩʭʦʜʠʪ ʯʠʩʪʳʡ ʦʪʨʳʚ ʧʦʯʚʳ. ʋʩʣʦʚʠʝ ʜʝʬʦʨʤʘʮʠʠ ʠ ʨʘʟʨʫʰʝʥʠʷ ʧʦʯʚʳ ʧʫ-

ʪʝʤ ʦʪʨʳʚʘ ï Y-=d ; 

3) ʧʨʠ 090 >>wA
 ʧʨʦʠʩʭʦʜʠʪ ʦʜʥʦʚʨʝʤʝʥʥʘʷ ʜʝʬʦʨʤʘʮʠʷ ʦʪʨʳʚʘ ʠ ʩʜʚʠʛʘ. 

ʀʩʧʦʣʴʟʫʝʤʳʝ ʥʘ ʧʨʘʢʪʠʢʝ ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʠʝ ʢʣʠʥʴʷ ʠʤʝʶʪ ʫʛʦʣ ʜʝʡʩʪʚʠʷ 
A71 ... 37=w , 

ʧʦʵʪʦʤʫ ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʦʙʨʘʙʦʪʢʠ ʩʜʚʠʛʦʚʘʷ ʠ ʦʪʨʳʚʥʘʷ ʜʝʬʦʨʤʘʮʠʠ ʩʨʝʟʘʝʤʦʛʦ ʩʣʦʷ ʧʦʯʚʳ 

ʜʝʡʩʪʚʫʶʪ ʦʜʥʦʚʨʝʤʝʥʥʦ. 

ʇʨʠ ʨʘʙʦʪʝ ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʝʛʦ ʢʣʠʥʘ ʫʚʝʣʠʯʝʥʠʝ ʫʛʣʘ ʜʝʡʩʪʚʠʷ ʧʨʠʚʦʜʠʪ ʢ ʨʦʩʪʫ ʦʪʨʳʚʥʦʡ 

ʩʠʣʳ, ʢʦʪʦʨʘʷ ʧʨʝʚʘʣʠʨʫʝʪ ʥʘʜ ʩʜʚʠʛʦʚʦʡ [8]. 

ʅʘ ʧʨʘʢʪʠʢʝ ʥʝʦʙʭʦʜʠʤʦ ʩʪʨʝʤʠʪʩʷ, ʯʪʦʙʳ ʫʛʦʣ ʜʝʡʩʪʚʠʷ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʝ-

ʛʦ ʢʣʠʥʘ, 
A90­w  ʪʘʢ ʢʘʢ, ʯʝʤ ʚʳʰʝ ʦʪʨʳʚʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʜʝʬʦʨʤʘʮʠʠ, ʪʝʤ ʤʝʥʴʰʝ ʵʥʝʨʛʦʝʤ-

ʢʦʩʪʴ ʦʙʨʘʙʦʪʢʠ. ʋʩʣʦʚʠʝ
A90­w  ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʠ min)( ­Y+d . 
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Annotation 
The article presents the results of studies of the dynamics of changes in the humidity of the vegetative 

organs of flattened and unflaked alfalfa during the drying process. It was established that in order to equalize 

the rate of drying of the vegetative organs of alfalfa, it is not enough to wilt the whole plants, but only their 
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ʝʦʪʲʝʤʣʝʤʳʤ ʵʪʘʧʦʤ ʣʶʙʦʡ ʪʝʭʥʦʣʦʛʠʠ ʟʘʛʦʪʦʚʢʠ ʩʝʥʘ ʷʚʣʷʝʪʩʷ ʯʘʩʪʠʯʥʦʝ ʠʣʠ ʧʦʣʥʦʝ ʚʳ-

ʩʫʰʠʚʘʥʠʝ ʪʨʘʚʳ ʚ ʧʦʣʝ, ʩʦʧʨʦʚʦʞʜʘʶʱʝʝʩʷ ʧʦʪʝʨʷʤʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. ɺʝʣʠʯʠʥʘ 

ʧʦʪʝʨʴ ʟʘʚʠʩʠʪ ʦʪ ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʨʝʙʳʚʘʥʠʷ ʩʢʦʰʝʥʥʦʡ ʪʨʘʚʳ ʚ ʧʦʣʝ. ʇʦʩʢʦʣʴʢʫ ʧʨʦʮʝʩʩ ʚʳʩʫʰʠʚʘ-

ʥʠʷ ʪʨʘʚ ʧʨʠ ʟʘʛʦʪʦʚʢʝ ʥʘ ʩʝʥʦ ʪʘʢʞʝ ʟʘʚʠʩʠʪ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʥʝʧʦʩʪʦʷʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʚʦʟ-

ʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʩʢʦʨʝʥʠʷ ʚʣʘʛʦʦʪʜʘʯʠ [1-10]. 

ʆʜʥʠʤ ʠʟ ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʫʩʢʦʨʝʥʠʷ ʚʣʘʛʦʦʪʜʘʯʠ ʷʚʣʷʝʪʩʷ ʧʣʶʱʝʥʠʝ. ʅʦ ʵʪʦʪ ʩʧʦʩʦʙ 

ʫʩʢʦʨʝʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʤʝʭʘʥʠʯʝʩʢʠʤ ʧʦʪʝʨʷʤ, ʢʦʪʦʨʳʝ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʚʠʜʝ ʦʪʦʨʚʘʥʥʳʭ ʚʝʛʝʪʘʪʠʚʥʳʭ 

ʯʘʩʪʝʡ ʨʘʩʪʝʥʠʡ [11-15] . 

ʄʝʭʘʥʠʯʝʩʢʠʝ ʧʦʪʝʨʠ ʫʤʝʥʴʰʘʶʪ ʩʙʦʨ ʩʝʥʘ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʥʘ ʝʛʦ ʢʦʨʤʦʚʫʶ ʮʝʥʥʦʩʪʴ, 

ʪʘʢ ʢʘʢ ʩʦʜʝʨʞʘʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʣʠʩʪʴʷʭ ʠ ʩʪʝʙʣʷʭ ʥʝʦʜʠʥʘʢʦʚʦ. ʃʠʩʪʴʷ ʩʦʜʝʨʞʘʪ ʚ 2ï3 

ʨʘʟʘ ʙʦʣʴʰʝ ʧʨʦʪʝʠʥʘ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʯʝʤ ʩʪʝʙʣʠ. ʄʝʭʘʥʠʯʝʩʢʠʝ ʧʦʪʝʨʠ ʩʚʷʟʘʥʳ ʩ ʥʝʦʜʠʥʘ-

ʢʦʚʦʡ ʩʢʦʨʦʩʪʴʶ ʚʣʘʛʦʦʪʜʘʯʠ ʚʝʛʝʪʘʪʠʚʥʳʤʠ ʦʨʛʘʥʘʤʠ ʨʘʩʪʝʥʠʡ. 

ʃʠʩʪʴʷ, ʚʩʣʝʜʩʪʚʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʘʥʘʪʦʤʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ, ʟʥʘʯʠʪʝʣʴʥʦ ʠʥʪʝʥʩʠʚʥʝʝ ʦʪʜʘʶʪ 

ʚʣʘʛʫ, ʯʝʤ ʩʪʝʙʣʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʦʥʠ ʨʘʥʴʰʝ ʩʪʘʥʦʚʷʪʩʷ ʭʨʫʧʢʠʤʠ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʡʩʪʚʠʷ ʨʘʙʦ-

ʯʠʭ ʦʨʛʘʥʦʚ ʤʘʰʠʥ ʦʙʠʚʘʶʪʩʷ ʠ ʫʪʨʘʯʠʚʘʶʪʩʷ. 

ʇʣʶʱʝʥʠʝ ʩʢʦʰʝʥʥʳʭ ʪʨʘʚ ʵʬʬʝʢʪʠʚʥʳʡ ʩʧʦʩʦʙ ʫʩʢʦʨʝʥʠʷ ʠʭ ʩʫʰʢʠ, ʧʦʟʚʦʣʷʶʱʠʡ ʚ 1,5ï3,0 

ʠʥʪʝʥʩʠʬʠʮʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʠ ʚʳʨʦʚʥʷʪʴ ʩʢʦʨʦʩʪʴ ʩʫʰʢʠ ʚʝʛʝʪʘʪʠʚʥʳʭ ʦʨʛʘʥʦʚ ʨʘʩʪʝʥʠʡ. 

ʈʘʩʭʦʞʜʝʥʠʝ ʜʘʥʥʳʭ ʧʦ ʩʢʦʨʦʩʪʠ ʩʫʰʢʠ ʨʘʩʧʣʶʱʝʥʥʳʭ ʪʨʘʚ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʦʧʳʪʳ ʧʨʦ-

ʚʦʜʠʣʠʩʴ ʥʘ ʨʘʟʥʳʭ ʢʫʣʴʪʫʨʘʭ, ʩʢʦʰʝʥʥʳʭ ʚ ʨʘʟʥʳʭ ʬʘʟʘʭ ʨʘʟʚʠʪʠʷ ʠ ʦʪʣʠʯʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʩʫʰʢʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʧʨʦʮʝʩʩ ʦʙʝʟʚʦʞʠʚʘʥʠʷ ʨʘʩʧʣʶʱʝʥʥʳʭ ʪʨʘʚ ʩʣʦʞʥʳʡ 

ʧʨʦʮʝʩʩ ʚʣʘʛʦʦʪʜʘʯʠ, ʢʦʪʦʨʳʡ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʥʦ ʠ ʦʪ ʘʥʘʪʦʤʠʯʝʩʢʦʛʦ ʩʪʨʦʝ-

ʥʠʷ ʨʘʩʪʝʥʠʡ ʠ ʠʭ ʚʝʛʝʪʘʪʠʚʥʳʭ ʦʨʛʘʥʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʦʧʳʪʦʚ ʧʦ ʠʟʫʯʝʥʠʶ ʜʠʥʘʤʠʢʠ ʩʫʰʢʠ ʚʝʛʝʪʘʪʠʚʥʳʭ ʦʨʛʘʥʦʚ ʥʝ ʧʣʶʱʝʥʦʡ ʣʶʮʝʨʥʳ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʦʩʪʘʚʥʳʝ ʯʘʩʪʠ ʨʘʩʪʝʥʠʡ ʧʦ ʨʘʟʥʦʤʫ ʚʝʜʫʪ ʩʝʙʷ ʚ ʧʨʦʮʝʩʩʝ ʩʫʰʢʠ. ʀʥʪʝʥʩʠʚʥʝʝ ʚʩʝʛʦ 

ʦʪʜʘʶʪ ʚʣʘʛʫ ʣʠʩʪʴʷ. ʊʘʢ, ʟʘ ʚʨʝʤʷ ʩʫʰʢʠ 30,75 ʯ ʚʣʘʞʥʦʩʪʴ ʣʠʩʪʴʝʚ ʫʤʝʥʴʰʠʣʘʩʴ ʩ 84 ʜʦ 49%, ʪʦ ʝʩʪʴ 

ʩʢʦʨʦʩʪʴ ʠʭ ʩʫʰʢʠ ʩʦʩʪʘʚʣʷʝʪ 1,14% ʚ ʯʘʩ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʚʣʘʛʦʦʪʜʘʯʠ ï 0,97% ʚ ʯʘʩ 

ʠʤʝʝʪ ʥʠʞʥʷʷ ʪʨʝʪʴ ʩʪʝʙʣʝʡ. ʄʝʜʣʝʥʥʝʝ ʚʩʝʛʦ ʦʪʜʘʝʪ ʚʣʘʛʫ ʚʝʨʭʥʷʷ ʪʨʝʪʴ ʩʪʝʙʣʝʡ, ʠʭ ʩʢʦʨʦʩʪʴ ʩʦʩʪʘʚ-

ʣʷʝʪ 0,73% ʚ ʯʘʩ. ʉʢʦʨʦʩʪʴ ʩʫʰʢʠ ʮʝʣʳʭ ʨʘʩʪʝʥʠʡ ʥʘʭʦʜʠʪʩʷ ʥʘ ʫʨʦʚʥʝ 0,76 ʧʨʦʮʝʥʪʘ ʚ ʯʘʩ. 

ʉʦʩʪʘʚʥʳʝ ʯʘʩʪʠ ʨʘʩʪʝʥʠʡ ʠʤʝʶʪ ʨʘʟʥʳʝ ʥʘʯʘʣʴʥʳʝ ʚʣʘʞʥʦʩʪʠ. ʅʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʚʣʘʛʠ 

ʠʤʝʶʪ ʣʠʩʪʴʷ ï ʦʢʦʣʦ 84%. ɺʣʘʞʥʦʩʪʴ ʚʝʨʭʥʝʡ ʪʨʝʪʠ ʩʪʝʙʣʝʡ ʩʦʩʪʘʚʣʷʝʪ 83,1%. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʚʣʘʞ-

ʥʦʩʪʴ ʥʠʞʥʝʡ ʪʨʝʪʠ ʩʪʝʙʣʷ ʙʳʣʘ ʥʘ ʫʨʦʚʥʝ 72%, ʧʨʠ ʥʘʯʘʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʮʝʣʳʭ ʨʘʩʪʝʥʠʡ 78,8%. ʊʦ 

ʝʩʪʴ ʨʘʟʥʠʮʘ ʚ ʥʘʯʘʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʝʨʭʥʝʡ ʠ ʥʠʞʥʝʡ ʪʨʝʪʠ ʩʪʝʙʣʝʡ ʩʦʩʪʘʚʣʷʝʪ 11, ʘ ʨʘʟʥʠʮʘ ʤʝʞʜʫ 

ʥʘʯʘʣʴʥʦʡ ʚʣʘʞʥʦʩʪʴʶ ʥʠʞʥʝʡ ʪʨʝʪʠ ʩʪʝʙʣʝʡ ʠ ʣʠʩʪʴʷʤʠ ï 12%. 

ɼʘʥʥʳʝ ʧʦ ʜʠʥʘʤʠʢʝ ʚʣʘʛʦʦʪʜʘʯʠ ʩʦʩʪʘʚʥʳʤʠ ʯʘʩʪʷʤʠ ʨʘʩʪʝʥʠʡ ʧʣʶʱʝʥʦʡ ʣʶʮʝʨʥʳ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʧʣʶʱʝʥʠʝ ʫʩʢʦʨʷʝʪ ʚʣʘʛʦʦʪʜʘʯʫ ʚʩʝʭ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ ʨʘʩʪʝʥʠʡ. ʊʘʢ, ʟʘ ʚʳʰʝ-

ʫʢʘʟʘʥʥʦʝ ʚʨʝʤʷ ʩʢʦʨʦʩʪʴ ʩʫʰʢʠ ʣʠʩʪʴʝʚ ʩʦʩʪʘʚʣʷʣʘ 1,69; ʚʝʨʭʫʰʝʢ ʩʪʝʙʣʝʡ ï 1,33; ʥʠʞʥʝʡ ʪʨʝʪʠ 

ʩʪʝʙʣʝʡ ï 1,76 ʠ ʮʝʣʳʭ ʨʘʩʪʝʥʠʡ 1,3% ʚ ʯʘʩ, ʪʦ ʝʩʪʴ ʩʢʦʨʦʩʪʴ ʩʫʰʢʠ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ ʨʘʩʪʝʥʠʡ ʚʳʨʦʩ-
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ʣʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʣʠʩʪʴʝʚ ʚ 1,48; ʚʝʨʭʥʝʡ ʪʨʝʪʠ ʩʪʝʙʣʝʡ ï 1,82, ʥʠʞʥʝʡ ʪʨʝʪʠ ï ʚ 1,81 ʨʘʟʘ ʠ ʮʝʣʳʭ ʨʘʩʪʝ-

ʥʠʡ 1,7 ʨʘʟʘ. 

ʀʟ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ: 

ï ʩʫʱʝʩʪʚʫʝʪ ʨʘʟʥʠʮʘ ʚ ʥʘʯʘʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ (ʚ ʤʦʤʝʥʪ ʩʢʘʰʠʚʘʥʠʷ) ʚʝʛʝʪʘʪʠʚʥʳʭ ʯʘʩʪʝʡ ʨʘʩ-

ʪʝʥʠʡ. ʅʘʠʙʦʣʴʰʫʶ ʚʣʘʞʥʦʩʪʴ ʠʤʝʶʪ ʣʠʩʪʴʷ ʠ ʚʝʨʭʫʰʢʠ ʩʪʝʙʣʝʡ, ʘ ʥʘʠʤʝʥʴʰʫʶ ʠʭ ʧʨʠʢʦʨʥʝʚʘʷ 

ʯʘʩʪʴ; 

- ʧʨʠ ʩʫʰʢʝ ʥʝ ʧʣʶʱʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʣʶʮʝʨʥʳ ʥʘʠʙʦʣʴʰʫʶ ʩʢʦʨʦʩʪʴ ʚʣʘʛʦʦʪʜʘʯʠ ʠʤʝʶʪ ʣʠʩʪʴʷ 

ʠ ʧʨʠʢʦʨʥʝʚʘʷ ʯʘʩʪʴ ʩʪʝʙʣʝʡ; 

- ʧʨʦʢʘʪʢʘ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʩʢʦʨʦʩʪʠ ʚʣʘʛʦʦʪʜʘʯʠ ʚʩʝʤʠ ʚʝʛʝʪʘʪʠʚʥʳʤʠ ʯʘʩʪʷʤʠ ʨʘʩʪʝ-

ʥʠʡ. ʅʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʝʛʦ ʧʨʦʷʚʣʷʝʪʩʷ ʥʘ ʧʨʠʢʦʨʥʝʚʦʡ ʯʘʩʪʠ ʩʪʝʙʣʝʡ ʠ ʣʠʩʪʴʷʭ; 

- ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʣʶʱʠʪʴ ʧʨʠʢʦʨʥʝʚʫʶ ʯʘʩʪʴ ʨʘʩʪʝʥʠʡ, ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʠʤʝʝʪ ʥʘʠʤʝʥʴʰʫʶ 

ʥʘʯʘʣʴʥʫʶ ʚʣʘʞʥʦʩʪʴ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʫʶ ʩʢʦʨʦʩʪʴ ʩʫʰʢʠ. 

ʉ ʮʝʣʴʶ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʧʣʶʱʝʥʠʷ ʨʘʩʪʝʥʠʡ ʣʶʮʝʨʥʳ ʧʦ ʚʩʝʡ ʠʭ ʜʣʠʥʝ 

ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʦʧʳʪʳ, ʚ ʢʦʪʦʨʳʭ ʠʟʫʯʘʣʠ ʜʠʥʘʤʠʢʫ ʚʣʘʛʦʦʪʜʘʯʠ ʩʦʩʪʘʚʥʳʤʠ ʯʘʩʪʷʤʠ ʧʨʠ ʧʣʶʱʝ-

ʥʠʠ ʪʦʣʴʢʦ ʚʝʨʭʥʝʡ ʧʦʣʦʚʠʥʳ ʨʘʩʪʝʥʠʡ. 

ʇʣʶʱʝʥʠʝ ʚʝʨʭʥʝʡ ʧʦʣʦʚʠʥʳ ʨʘʩʪʝʥʠʡ ʧʦʟʚʦʣʷʝʪ ʚʳʨʦʚʥʷʪʴ ʩʢʦʨʦʩʪʴ ʚʣʘʛʦʦʪʜʘʯʠ ʩʪʝʙʣʝʡ ʧʦ 

ʚʳʩʦʪʝ. ɺʣʘʞʥʦʩʪʴ ʚʝʨʭʥʝʡ ʪʨʝʪʠ ʫʤʝʥʴʰʠʣʘʩʴ ʩ 83 ʜʦ 35,2%; ʩʨʝʜʥʝʡ ï ʩ 76,2 ʜʦ 37,3 % ʠ ʧʨʠʢʦʨʥʝ-

ʚʦʡ ï ʩ 72,3 ʜʦ 38,2 %. ɺʣʘʞʥʦʩʪʴ ʮʝʣʳʭ ʨʘʩʪʝʥʠʡ ʧʣʶʱʝʥʥʳʭ ʜʦ ʧʦʣʦʚʠʥʳ ʠʭ ʚʳʩʦʪʳ ʫʤʝʥʴʰʠʣʘʩʴ ʩ 

79,9 ʜʦ 38,6 %. ʇʨʠ ʵʪʦʤ ʩʢʦʨʦʩʪʴ ʩʫʰʢʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʦʩʪʘʚʣʷʣʘ: 1,53; 1,25; 1,09 ʠ 1,32% ʚ ʯʘʩ. ʂʘʢ 

ʚʠʜʥʦ, ʥʘʠʤʝʥʴʰʫʶ ʩʢʦʨʦʩʪʴ ʩʫʰʢʠ ʠʤʝʝʪ ʥʝ ʧʣʶʱʝʥʥʘʷ ʥʠʞʥʷʷ ʪʨʝʪʴ ʩʪʝʙʣʝʡ, ʥʦ ʧʦʩʢʦʣʴʢʫ ʥʘʯʘʣʴ-

ʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʣʘʛʠ ʫ ʥʝʝ ʥʘʠʤʝʥʴʰʝʝ, ʪʦ ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʯʴ ʢʦʥʝʯʥʦʡ ʚʣʘʞʥʦʩʪʠ ʥʘ ʫʨʦʚʥʝ 

ʧʣʶʱʝʥʥʳʭ ʯʘʩʪʝʡ ʩʪʝʙʣʷ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʩ ʮʝʣʴʶ ʚʳʨʘʚʥʠʚʘʥʠʷ ʩʢʦʨʦʩʪʠ ʩʫʰʢʠ 

ʚʝʛʝʪʘʪʠʚʥʳʭ ʦʨʛʘʥʦʚ ʣʶʮʝʨʥʳ ʜʦʩʪʘʪʦʯʥʦ ʧʣʶʱʠʪʴ ʥʝ ʮʝʣʳʝ ʨʘʩʪʝʥʠʷ, ʘ ʪʦʣʴʢʦ ʠʭ ʚʝʨʭʥʶʶ ʧʦʣʦ-

ʚʠʥʫ. 
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Annotation 
The article analyzes the main directions of development of adaptive technological systems for tillage 

and sowing of agricultural crops. It is shown that in order to increase the efficiency of mechanized field crop-

ping processes based on the use of adaptive technological systems for tillage and sowing crops, an agricultural 

enterprise must own an appropriate set of machines, as well as specific methods and models that allow taking 

into account systemic features of the impact of subject and agrometeorological components on tillage, sowing 

process and, on this basis, evaluate the performance indicators of the complexes of the corresponding ma-

chines. 

Keywords: soil, cultivation, technology, technique, sowing, efficiency. 

 

 

ʘʟʚʠʪʠʝ ʨʳʥʦʯʥʳʭ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʩʫʙʲʝʢʪʘʤʠ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʦʩʩʠʠ 

ʦʙʲʝʢʪʠʚʥʦ ʩʬʦʨʤʠʨʦʚʳʚʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʥʝʠʟʤʝʥʥʦʛʦ ʧʦʠʩʢʘ ʚʦʟʤʦʞʥʦʩʪʝʡ ʨʦʩʪʘ ʧʨʠ-

ʙʳʣʴʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʪʨʘʩʣʝʡ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʪʨʘʩʣʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ. 

ʈʝʰʝʥʠʝ ʵʪʠʭ ʟʘʜʘʯ ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩ ʦʮʝʥʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʝʰʝʥʠʡ ʧʦ ʘʜʘʧʪʠʚ-

ʥʦʤʫ ʚʳʧʦʣʥʝʥʠʶ ʤʥʦʞʝʩʪʚʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ, ʩʦʛʣʘʩʦʚʘʥʠʶ ʧʘʨʘʤʝʪʨʦʚ ʢʦʤʧʣʝʢʩʦʚ ʤʘ-

ʰʠʥ ʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʘ ʪʘʢʞʝ ʪʘʢʪʠʢʝ ʦʙʥʦʚʣʝʥʠʷ ʧʘʨʢʘ ʵʥʝʨʛʦʤʘ-

ʰʠʥ, ʝʛʦ ʩʪʨʫʢʪʫʨʳ ʠ ʨʝʟʝʨʚʘ ʤʦʱʥʦʩʪʠ [1-5]. ʆʙʲʝʢʪʠʚʥʘʷ ʦʮʝʥʢʘ ʵʪʠʭ ʨʝʰʝʥʠʡ ʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝʥʠʷ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʧʨʦʮʝʩʩʦʚ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʠ ʩʝʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʩʪʨʫʢʪʫʨʘ ʠ ʪʝʤʧʳ ʚʳʧʦʣʥʝʥʠʷ ʤʥʦʞʝʩʪʚʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʥʝʦʙ-

ʭʦʜʠʤʦ ʩʦʛʣʘʩʦʚʳʚʘʪʴ ʩ ʥʝʫʧʨʘʚʣʷʝʤʳʤʠ ʧʨʠʨʦʜʥʳʤʠ (ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ, ʬʠʟʠʯʝʩʢʠʤʠ, ʭʠʤʠʯʝʩʢʠʤʠ 

ʠ ʪ.ʧ.) ʧʨʦʮʝʩʩʘʤʠ [6-10]. 

ʇʦʩʣʝʜʥʠʝ ʧʨʦʮʝʩʩʳ ʚ ʨʘʟʨʝʟʝ ʚʨʝʤʝʥʠ ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʣʷʶʪ ʦʙʲʝʢʪʠʚʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʢʘʯʝ-

ʩʪʚʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʘʛʨʦʬʦʥʘ ʧʦʣʷ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʪʦʭʘʩʪʠʯʥʦʩʪʴʶ. ʉʦʛʣʘʩʥʦ ʵʪʦʤʫ, ʩʠʩʪʝʤʥʦʝ 

ʩʦʛʣʘʩʦʚʘʥʠʝ ʚʦ ʚʨʝʤʝʥʠ ʵʪʠʭ ʫʧʨʘʚʣʷʝʤʳʭ (ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ) ʠ ʥʝʫʧʨʘʚʣʷʝʤʳʭ (ʦʙʲʝʢʪʠʚʥʳʭ) ʧʨʦ-

ʮʝʩʩʦʚ ʧʦʟʚʦʣʷʝʪ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʪʨʝʙʦʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʢ ʥʘʯʘʣʴʥʳʤ ʫʩʣʦʚʠʷʤ ʠʭ 

ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ, ʘ ʟʘʪʝʤ ʦʙʝʩʧʝʯʠʪʴ ʚʳʩʦʢʠʝ ʫʨʦʞʘʠ. 

ɺʳʧʦʣʥʝʥʠʝ ʵʪʠʭ ʟʘʜʘʯ ʥʘ ʧʨʘʢʪʠʢʝ ʪʨʝʙʫʝʪ ʘʜʘʧʪʠʚʥʦʛʦ (ʢ ʧʨʝʜʤʝʪʥʳʤ ʠ ʘʛʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝ-

ʩʢʠʤ ʫʩʣʦʚʠʷʤ) ʚʳʧʦʣʥʝʥʠʷ ʧʦʣʝʚʳʭ ʨʘʙʦʪ, ʘ ʟʘʪʝʤ ʧʨʠʤʝʥʝʥʠʷ ʘʜʘʧʪʠʚʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʤ-

ʧʣʝʢʩʘ ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʝ-ʧʦʩʝʚʥʳʭ ʤʘʰʠʥ. ʂʨʦʤʝ ʪʦʛʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʰʠʥʥʳʭ ʘʛʨʝʛʘʪʦʚ ʪʘʢʦ-

ʛʦ ʢʦʤʧʣʝʢʩʘ ʤʘʰʠʥ ʪʨʝʙʫʝʪ ʪʝʢʫʱʝʛʦ ʘʥʘʣʠʟʘ ʩʦʩʪʦʷʥʠʷ ʧʨʝʜʤʝʪʥʦʡ ʠ ʘʛʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʩʦ-

ʩʪʘʚʣʷʶʱʠʭ, ʘ ʪʘʢʞʝ ʦʮʝʥʢʠ ʪʝʥʜʝʥʮʠʡ ʠʭ ʠʟʤʝʥʝʥʠʷ ʚ ʣʦʢʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʩʝʟʦʥʘ 

ʧʦʣʝʚʳʭ ʨʘʙʦʪ [11-15]. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʠ ʚʥʝʜʨʷʪʴ ʚ ʧʨʘʢʪʠʢʫ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪ-

ʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠ-

ʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʪʝʢʫʱʝʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʘʥʘʣʠʟʘ ʥʝʫʧʨʘʚʣʷʝ-

ʤʳʭ ʠ ʯʘʩʪʠʯʥʦ ʫʧʨʘʚʣʷʝʤʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʧʦʟʚʦʣʷʣʠ ʙʳ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʦʝ ʠʤʠʪʘʮʠʦʥ-

ʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʘ ʟʘʪʝʤ ʚʳʧʦʣʥʷʪʴ ʠʭ ʦʮʝʥʢʠ ʧʦ-

ʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʊʘʢʘʷ ʢʦʥʮʝʧʮʠʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʦʤʷʥʫʪʳʭ ʧʨʦʮʝʩʩʦʚ ʪʨʝʙʫʝʪ 

ʨʘʟʚʠʪʠʷ ʮʝʣʦʡ ʩʠʩʪʝʤʳ ʟʥʘʥʠʡ ʠ ʥʘʚʳʢʦʚ. 

ʆʙʱʝʠʟʚʝʩʪʥʦ, ʯʪʦ ʚʝʩʦʤʳʤ ʫʩʣʦʚʠʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʛʦ ʚʳʨʘʱʠ-

ʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʷʚʣʷʝʪʩʷ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʨʘʩʪʝʥʠʡ ʦʪʥʦ-

ʩʠʪʝʣʴʥʦ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚʝʥʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʠʭ ʧʨʦʨʘʩʪʘʥʠʷ ʠ ʧʦʷʚʣʝʥʠʷ ʜʨʫʞʥʳʭ 

ʚʩʭʦʜʦʚ. ʋʜʦʚʣʝʪʚʦʨʝʥʠʝ ʵʪʠʭ ʪʨʝʙʦʚʘʥʠʡ ʜʦʩʪʠʛʘʝʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʚʣʠʷʥʠʷ ʥʘ ʝʛʦ ʩʪʨʫʢʪʫʨʫ, ʧʣʦʪ-

ʥʦʩʪʴ, ʟʘʩʦʨʝʥʥʦʩʪʴ, ʚʣʘʞʥʦʩʪʴ ʠ ʪ.ʧ. ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʘʰʠʥʥʳʭ ʘʛʨʝʛʘʪʦʚ, ʘ ʪʘʢʞʝ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʧʦʤʷʥʫʪʳʭ ʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʪʝʤʧʳ ʢʦʪʦʨʳʭ ʦʙʫʩʣʦʚʣʝʥʳ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʨʘʟʚʠ-

ʪʠʷ ʘʛʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʦʪʜʝʣʴʥʦʛʦ ʩʝʟʦʥʘ. 

ʅʘʯʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʘʛʨʦʬʦʥʘ ʦʪʜʝʣʴʥʦʛʦ ʧʦʣʷ ʦʙʫʩʣʦʚʣʝʥʦ ʢʫʣʴʪʫʨʦʡ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʤ ʠ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʪʝʭʥʦʣʦʛʠʝʡ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʛʦ ʚʳʨʘʱʠʚʘʥʠʷ ʠ ʫʙʦʨʢʠ ʝʛʦ ʫʨʦʞʘʷ. ʂʦʥʝʯʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʘʛʨʦʬʦʥʘ ʧʦʣʷ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʯʝʨʝʟ ʧʨʠʟʤʫ ʚʳʨʘʱʠʚʘʝʤʦʡ ʢʫʣʴʪʫʨʳ (ʦʟʠʤʦʡ ʠʣʠ ʷʨʦʚʦʡ) ʠ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʪʘʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʢ ʥʘʣʠʯʠʝ ʚʣʘʛʠ, ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʠ ʛʣʫʙʠʥʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʝʤʷʥ, ʧʣʦʪ-

ʥʦʩʪʴ ʧʦʯʚʳ, ʪʝʤʧʝʨʘʪʫʨʘ, ʪʦʤʫ ʧʦʜʦʙʥʦʝ. ʂʨʦʤʝ ʪʦʛʦ, ʚʘʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʝ-ʧʦʩʝʚʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʢʦʤʧʣʝʢʩʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʘʰʠʥ, ʷʚʣʷʝʪ-

ʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʠ ʧʦʩʝʚʘ ʢʫʣʴʪʫʨ. ʉʫʱʥʦʩʪʴ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚʳʪʝʢʘʝʪ ʠʟ ʥʝʦʙʭʦʜʠʤʦ-

ʩʪʠ ʩʦʛʣʘʩʦʚʘʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʢʫʣʴʪʫʨʥʦʛʦ ʨʘʩʪʝʥʠʷ ʩ ʨʘʟʚʠʪʠʝʤ ʘʛʨʦ-

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʝʨʠʦʜʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʨʘʩʪʝʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʙʣʘʛʦ-

ʧʨʠʷʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʫʨʦʞʘʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʦʣʝʚʦʜʩʪʚʘ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʜʘʧʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʧʦ ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ ʠ ʩʝʚʘ ʢʫʣʴʪʫʨ 

ʩʝʣʴʭʦʟʧʨʝʜʧʨʠʷʪʠʝ ʜʦʣʞʥʦ ʚʣʘʜʝʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʢʦʤʧʣʝʢʩʦʤ ʤʘʰʠʥ, ʘ ʪʘʢʞʝ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ 

ʈ 
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ʤʝʪʦʜʘʤʠ ʠ ʤʦʜʝʣʷʤʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʫʯʠʪʳʚʘʪʴ ʩʠʩʪʝʤʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʝʜʤʝʪʥʦʡ 

ʠ ʘʛʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʠʭ ʥʘ ʦʙʨʘʙʦʪʢʫ ʧʦʯʚʳ, ʧʦʩʝʚʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʥʘ ʵʪʦʤ ʦʩʥʦʚʘʥʠʠ 

ʦʮʝʥʠʚʘʪʴ ʧʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʤʧʣʝʢʩʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʘʰʠʥ. ʇʦʣʫʯʝʥʠʝ ʵʪʠʭ ʧʦʢʘʟʘʪʝ-

ʣʝʡ ʧʦʟʚʦʣʷʝʪ ʦʙʦʩʥʦʚʳʚʘʪʴ ʨʘʮʠʦʥʘʣʴʥʳʝ ʨʝʰʝʥʠʷ ʧʦ ʩʦʛʣʘʩʦʚʘʥʠʶ ʧʘʨʘʤʝʪʨʦʚ ʵʪʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʩʝʣʴʭʦʟʧʨʝʜʧʨʠʷʪʠʷ, ʧʨʠ ʢʦʪʦʨʦʡ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʫʩʣʦʚʠʝ ʢʘʯʝʩʪʚʘ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʠ ʨʘʙʦʪ, ʘ ʪʘʢʞʝ ʤʠʥʠʤʘʣʴʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʠʭ ʚʳʧʦʣʥʝʥʠʝ. 
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Annotation 
The location of hayfields and pastures of the subalpine mountain belt of the central part of the North 

Caucasus, mainly on watershed lands, leads to the fact that the moisture supply in different areas is different. 

So, in the lowland areas of the mountainous territory, not only surface runoff is accumulated, but also often 

recharged by underground runoff. The increased humidity of low-lying lands in mountain areas makes it diffi-

cult to improve hayfields by photoreclamation methods, without the use of mechanization, the possibility of 

using which under these conditions is very limited. Drainage of these territories is also undesirable because of 

the danger of disruption of existing ecosystems and the subsequent manifestation of dynamic systems. 
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ʜʣʷ ʦʪʛʦʥʥʦʛʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʘ ʪʘʢʞʝ ʚ ʚʠʜʝ ʩʝʥʦʢʦʩʦʚ. ʇʦʚʳʰʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʵʪʠʭ ʫʛʦʜʠʡ, 

ʙʝʟʫʩʣʦʚʥʦ, ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʥʘʨʦʜʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. 

ʊʝʨʨʠʪʦʨʠʠ, ʥʘ ʢʦʪʦʨʳʭ ʥʘʭʦʜʷʪʩʷ ʵʪʠ ʫʛʦʜʴʷ (ʘ ʵʪʦ 15ï17% ʦʪ ʦʙʱʝʡ ʪʝʨʨʠʪʦʨʠʠ ʩʫʙʘʣʴʧʠʡ-

ʩʢʦʛʦ ʧʦʷʩʘ), ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʝʨʝʩʝʯʝʥʥʦʩʪʴʶ ʤʝʩʪʥʦʩʪʠ, ʩʢʣʦʥʘʤʠ ʨʘʟʣʠʯʥʦʡ ʢʨʫʪʠʟʥʳ ʠ ʦʨʠʝʥʪʠ-

ʨʦʚʘʥʥʦʩʪʠ.  ɺ ʩʠʣʫ ʵʪʦʛʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʚʳʧʘʜʘʶʱʠʝ ʟʜʝʩʴ ʘʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ 

ʥʝʨʘʚʥʦʤʝʨʥʦ: ʥʘ ʚʦʟʚʳʰʝʥʠʷʭ ʤʝʥʴʰʝ, ʘ ʚ ʥʠʟʠʥʘʭ ʙʦʣʴʰʝ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʵʪʦʤʫ ʬʦʨʤʠʨʫʝʪʩʷ ʠ 

ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ [1].  

ʇʦʥʠʞʝʥʥʳʝ ʫʯʘʩʪʢʠ ʵʪʠʭ ʪʝʨʨʠʪʦʨʠʡ ʠʤʝʶʪ ʧʦʯʚʳ ʚ ʚʠʜʝ ʛʦʨʥʦ-ʣʫʛʦʚʳʭ ʜʝʨʥʦʚʳʭ, ʭʘʨʘʢʪʝ-

ʨʠʟʫʶʱʠʭʩʷ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʢʠʩʣʦʪʥʦʩʪʴʶ (ʨʅʅ2ʆ = 4,6ï5,5).  

ʉʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʜʝʨʥʦʚʦʤ ʛʦʨʠʟʦʥʪʝ ʚʧʦʣʥʝ ʚʳʩʦʢʘʷ, ʯʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ 

ʩʯʝʪ ʢʦʨʥʝʚʦʛʦ ʠ ʥʘʟʝʤʥʦʛʦ ʦʧʘʜʘ. ʕʪʠ ʫʩʣʦʚʠʷ ʩʧʦʩʦʙʩʪʚʫʶʪ ʟʘʨʘʩʪʘʥʠʶ ʩʝʥʦʢʦʩʦʚ ʦʩʦʢʘʤʠ ʠ ʚʝʨʭʦ-

ʚʳʤʠ ʟʣʘʢʘʤʠ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʪʨʘʚʦʩʪʦʝʚ ʠ ʢʘʯʝʩʪʚʘ ʢʦʨʤʦʚʦʡ ʤʘʩʩʳ. 

ʉ 
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ʏʨʝʟʤʝʨʥʘʷ ʚʣʘʞʥʦʩʪʴ ʥʠʟʠʥʥʳʭ ʟʝʤʝʣʴ ʥʘ ʪʘʢʠʭ ʪʝʨʨʠʪʦʨʠʷʭ ʫʩʣʦʞʥʷʝʪ ʧʨʦʚʝʜʝʥʠʝ ʤʝʨʦʧʨʠʷʪʠʡ 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʫʣʫʯʰʝʥʠʶ ʢʦʨʤʦʚʳʭ ʫʛʦʜʠʡ ʬʠʪʦʤʝʣʠʦʨʘʪʠʚʥʳʤʠ ʩʧʦʩʦʙʘʤʠ, ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʧʝʮʠʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʤʝʭʘʥʠʟʘʮʠʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʧʦ ʧʨʠʯʠʥʝ ʩʣʦʞʥʦʛʦ ʨʝʣʴʝʬʘ ʚʝʩʴʤʘ ʦʛ-

ʨʘʥʠʯʝʥʘ [2,3]. 

ʇʦ ʜʘʥʥʳʤ ɸ.ɸ. ɿʦʪʦʚʘ ʠ ʄ.ʀ. ɼʦʢʰʦʢʦʚʘ, ʂ.ɸ. ɽʨʠʞʝʚʘ ʠ ʜʨ. ʥʠʟʠʥʥʳʝ ʫʯʘʩʪʢʠ, ʟʘʨʘʩʪʘʶʱʠʝ 

ʦʩʦʢʦʡ, ʧʦʜʣʝʞʘʪ ʢʦʨʝʥʥʦʤʫ ʫʣʫʯʰʝʥʠʶ ʩ ʧʨʦʚʝʜʝʥʠʝʤ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʠʭ ʦʩʫʰʝʥʠʶ. ʆʜʥʘʢʦ ʧʨʦʚʝ-

ʜʝʥʠʝ ʦʩʫʰʝʥʠʷ ʚ ʛʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʟʘʯʘʩʪʫʶ ʩʚʷʟʘʥʦ ʩ ʥʘʨʫʰʝʥʠʝʤ ʥʝ ʪʦʣʴʢʦ ʩʣʦʞʠʚʰʠʭʩʷ ʵʢʦʣʦʛʠ-

ʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʥʦ ʠ ʩ ʦʧʘʩʥʦʩʪʴʶ ʧʦʩʣʝʜʫʶʱʝʛʦ ʧʨʦʷʚʣʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʩʧʦʩʦʙʥʳʭ 

ʨʘʟʨʫʰʠʪʴ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. 

ʈʘʟʨʘʙʦʪʘʪʴ ʠ ʠʩʧʳʪʘʪʴ ʩʧʦʩʦʙʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʩʝʥʦʢʦʩʥʳʭ ʫʛʦʜʠʡ ʥʘ 

ʥʠʟʠʥʥʳʭ ʫʯʘʩʪʢʘʭ ʩʫʙʘʣʴʧʠʡʩʢʦʛʦ ʧʦʷʩʘ, ʢʦʪʦʨʳʝ ʟʘʨʘʩʪʘʶʪ ʥʠʟʢʦʧʨʦʜʫʢʪʠʚʥʳʤʠ ʠ ʥʝʢʘʯʝʩʪʚʝʥʥʳ-

ʤʠ ʪʨʘʚʘʤʠ [4,5,6].  

ɺ ʪʝʯʝʥʠʝ 2018-2020 ʛ.ʛ. ʥʘʤʠ ʚ ʫʩʣʦʚʠʷʭ ʚʝʨʭʦʚʴʷʭ ʨʝʢʠ ɹʘʢʩʘʥ ʥʘ ʚʳʩʦʪʝ 1200 - 2500 ʤʝʪʨʦʚ 

ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ʙʳʣʠ ʟʘʣʦʞʝʥʥʳ ʧʷʪʴ ʚʘʨʠʘʥʪʦʚ ʦʧʳʪʦʚ ʩ ʮʝʣʴʶ ʫʩʪʘʥʦʚʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʧʦ-

ʩʦʙʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʢʦʨʤʦʚʳʭ ʫʛʦʜʠʡ: 

1 ï ʩʝʥʦʢʦʩʠʣʢʦʡ ʂɼʇ-4 ʩʢʘʰʠʚʘʣʠ ʪʨʘʚʳ, ʜʦʩʪʠʛʰʠʝ ʬʘʟʳ ʧʣʦʜʦʥʦʰʝʥʠʷ. ʉʢʦʰʝʥʥʫʶ ʪʨʘʚʫ 

ʫʢʣʘʜʳʚʘʣʠ ʚ ʤʝʩʪʘʭ ʨʦʩʪʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʤʘʣʦʮʝʥʥʳʭ ʪʨʘʚ;  

2 ï ʦʧʝʨʘʮʠʶ ʩʢʘʰʠʚʘʥʠʷ ʧʦ ʚʘʨʠʘʥʪʫ ʦʜʠʥ ʧʨʦʚʦʜʠʣʠ ʩ ʠʟʤʝʣʴʯʝʥʠʝʤ, ʧʨʠʤʝʥʷʷ ʜʣʷ ʵʪʦʛʦ ʢʦ-

ʩʠʣʢʫ ʂʀʈ-1,5. ʕʪʫ ʠʟʤʝʣʴʯʝʥʥʫʶ ʤʘʩʩʫ ʨʘʩʧʨʝʜʝʣʷʣʠ  ʚ ʤʝʩʪʘʭ ʨʦʩʪʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʤʘʣʦʮʝʥʥʳʭ 

ʪʨʘʚ;  

3 ï ʤʘʣʦʮʝʥʥʳʝ ʪʨʘʚʳ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʫʯʘʩʪʢʝ ʦʙʨʘʙʘʪʳʚʘʣʠ ʚʦʜʥʳʤ ʨʘʩʪʚʦʨʦʤ ʛʝʨʙʠʮʠʜʘ 

ɹʘʥʚʝʣ (ʜʦʟʠʨʦʚʢʘ ʛʝʨʙʠʮʠʜʘ ʟʘʚʳʩʠʣʘ ʦʪ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ ʠ ʚʘʟʳ ʠʭ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʠ 

ʢʦʣʝʙʘʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 0,8 ï 1,5 ʢʛ ʜ. ʚ/ʛʘ, ʘ ʥʦʨʤʘ ʨʘʩʭʦʜʘ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ï 500 ï 800 ʣ/ʛʘ.)  

4 ï ʪʦ ʞʝ, ʯʪʦ ʠ ʚʘʨʠʘʥʪ 3, ʪʦʣʴʢʦ ʠʩʧʦʣʴʟʦʚʘʣʠ ʛʝʨʙʠʮʠʜ ɹʘʟʘʛʨʘʥ ʧʨʠ ʥʦʨʤʝ 2é3 ʣ/ʛʘ ʘʥʘʣʦ-

ʛʠʯʥʳʤ ʩʧʦʩʦʙʦʤ;  

5 ï ʢʦʥʪʨʦʣʴʥʳʡ ʚʘʨʠʘʥʪ. ʋʯʘʩʪʦʢ ʦʩʪʘʚʣʷʣʠ ʚ ʠʩʭʦʜʥʦʤ ʚʠʜʝ. 

ɺʘʨʠʘʥʪʳ ʦʧʳʪʦʚ ʟʘʢʣʘʜʳʚʘʣʠʩʴ ʥʘ ʦʪʜʝʣʴʥʳʭ ʜʝʣʷʥʢʘʭ, ʧʣʦʱʘʜʴ ʢʘʞʜʦʡ ʠʟ ʢʦʪʦʨʳʭ ʙʳʣʘ ʥʝ 

ʤʝʥʝʝ 300ʤ
2
.  

ʆʧʳʪʥʳʝ ʜʝʣʷʥʢʠ ʨʘʟʤʝʱʘʣʠ ʥʘ ʪʨʝʭ ʥʠʟʠʥʥʳʭ ʪʠʧʠʯʥʳʭ ʫʯʘʩʪʢʘʭ. ʇʨʠʯʝʤ ʚ ʤʝʩʪʘʭ ʦʙʠʣʴʥʦʛʦ 

ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʤʘʣʦʮʝʥʥʳʭ ʚʠʜʦʚ ʪʨʘʚ [7]. 

ʆʧʳʪʳ ʟʘʢʣʘʜʳʚʘʣʠ ʚ ʧʝʨʠʦʜ ʩ 10 ʧʦ 20 ʘʚʛʫʩʪʘ 2018 ʛʦʜʘ. ʈʝʟʫʣʴʪʘʪʳ ʢʘʞʜʦʛʦ ʦʧʳʪʘ ʠʩʯʠʩʣʷ-

ʣʠ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʧʦʛʠʙʰʠʭ ʤʘʣʦʮʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ( ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ʦʙʱʝʛʦ ʠʭ ʢʦʣʠʯʝʩʪʚʘ). ʕʪʦ ʧʨʦʠʟ-

ʚʦʜʠʣʠ ʚʦ ʚʪʦʨʦʡ ʜʝʢʘʜʝ 2019 ʠ 2020 ʛʦʜʦʚ.  

ʅʘ ʧʣʦʱʘʜʢʘʭ ʨʘʟʤʝʨʦʤ ʤʝʪʨ ʥʘ ʤʝʪʨ ʫʯʠʪʳʚʘʣʠ ʯʠʩʣʦ ʮʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʢʦʪʦʨʳʝ ʨʘʥʝʝ ʥʝ ʙʳ-

ʣʠ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʯʘʩʪʢʦʚ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʠ ʦʧʠʩʘʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʦʧʳʪʥʳʭ ʜʝʣʷʥʢʘʭ ʩ ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʧʨʦʠʟʚʦʜʠʣʠ ʜʦ ʟʘʢʣʘʜʢʠ ʦʧʳʪʦʚ.  

ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʧʦʩʣʝ ʟʘʢʣʘʜʢʠ ʦʧʳʪʦʚ ʜʚʘ ʛʦʜʘ ʦʧʨʝʜʝʣʷʣʠ ʤʘʩʩʫ ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ ʩʬʦʨʤʠʨʦ-

ʚʘʚʰʠʭʩʷ ʪʨʘʚʦʩʪʦʝʚ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʜʝʣʷʥʢʘʭ.  ʋʯʠʪʳʚʘʣʠʩʴ ʫʨʦʞʘʡʥʦʩʪʴ ʪʨʘʚ ʠ ʠʭ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ, 

ʯʪʦ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʘʚʛʫʩʪʘ (ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʮʚʝʪʝʥʠʷ).  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʚʣʝʥʘ ʚʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʢʨʳʪʠʷ ʥʘʜʟʝʤʥʦʡ ʤʘʩ-

ʩ rʦʩʦʢʠ, ʤʘʥʞʝʪʢʠ, ʪʨʦʩʪʥʠʢʘ ʠ ʜʨʫʛʠʭ ʤʘʣʦʮʝʥʥʳʭ ʪʨʘʚ ʩʣʦʝʤ ʥʝʠʟʤʝʣʴʯʝʥʥʦʡ ʟʝʣʝʥʦʡ ʤʘʩʩʳ (ʪʘʙʣ. 1). 
 

ʊʘʙʣʠʮʘ 1 ï ɺʣʠʷʥʠʝ ʜʝʡʩʪʚʠʷ ʥʘ ʤʘʣʦʮʝʥʥʳʡ ʪʨʘʚʦʩʪʦʡ ʥʠʟʠʥʥʳʭ ʫʯʘʩʪʢʦʚ 

ɺʘʨʠʘʥʪʳ ʦʧʳʪʘ 
ɻʦʜʳ 

ʥʘʙʣʶʜʝʥʠʡ 
ʇʨʦʝʢʪʠʚʥʦʝ 
ʧʦʢʨʳʪʠʝ 

ɼʦʣʷ ʫʯʘ-
ʩʪʠʷ ʤʘʣʦ-
ʮʝʥʥʳʭ ʪʨʘʚ, 

% 

ɻʠʙʝʣʴ  
ʤʘʣʦʮʝʥʥʳʭ 
ʪʨʘʚ, % 

ɼʦʣʷ  
ʫʯʘʩʪʠʷ 

ʮʝʥʥʳʭ ʪʨʘʚ, 
% 

ʋʨʦʞʘʡ 
ʟʝʣʝʥʦʡ 
ʤʘʩʩʳ, ʢʛ/ʤ

2 

ʇʦʢʨʳʪʠʝ ʥʝ ʠʟʤʝʣʴʯʝʥʥʦʡ 
ʤʘʩʩʦʡ 

2018 0,8 88,5 - 4,7 0,62 
2019 0,3 21,4 70,4 45,8 0,23 
2020 0,6 32,6 65,2 61,4 0,84 

ʇʦʢʨʳʪʠʝ ʠʟʤʝʣʴʯʝʥʥʦʡ 
ʤʘʩʩʦʡ 

2018 0,8 87,7 - 4,6 0,65 
2019 0,5 29,4 51,7 32,7 0,37 
2020 0,7 43,7 39,5 48,5 0,87 

ʆʙʨʘʙʦʪʢʘ ɹʘʥʚʝʣ 
 

2018 0,8 87,9 - 4,9 0,63 
2019 0,2 56,2 80,2 12,8 0,41 
2020 0,8 91,6 21,7 7,3 0,72 

ʆʙʨʘʙʦʪʢʘ 
ɹʘʟʘʛʨʘʥ 
 

2018 0,8 88,0 - 4,8 0,66 
2019 0,3 49,6 82,2 11,9 0,44 
2020 0,7 92,3 23,6 6,6 0,82 

ʂʦʥʪʨʦʣʴ, ʙʝʟ ʚʦʟʜʝʡʩʪʚʠʷ 
2018 0,8 87,1 - 4,6 0,63 
2019 0,8 84,5 - 4,9 0,59 
2020 0,8 82,8 - 5,0 0,74 
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ʀʟ ʧʨʠʚʝʜʝʥʥʦʛʦ ʚʠʜʥʦ, ʯʪʦ ʫʢʨʳʪʠʝ ʩʣʦʝʤ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʤʘʣʦʮʝʥʥʳʭ ʪʨʘʚ, ʘ ʪʘʢʞʝ ʦʙʨʘʙʦʪʢʘ 

ʠʭ ʛʝʨʙʠʮʠʜʘʤʠ, ʧʨʦʠʟʚʦʜʥʳʤʠ ʛʣʠʬʦʩʘʪʘ, ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ, ʚ 2,7-4 ʨʘʟʘ, ʩʥʠʞʝʥʠʶ ʧʨʦʝʢ-

ʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ʪʨʘʚʦʩʪʦʷ ʥʘ ʚʪʦʨʦʡ ʛʦʜ ʧʦʩʣʝ ʟʘʢʣʘʜʢʠ ʦʧʳʪʘ. ʇʦʢʨʳʪʠʝ ʞʝ ʠʟʤʝʣʴʯʝʥʥʦʡ ʤʘʩʩʦʡ 

ʚʳʟʳʚʘʝʪ ʩʥʠʞʝʥʠʝ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ʥʘ ʩʣʝʜʫʶʱʠʡ ʛʦʜ ʚ 1,6 ʨʘʟʘ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʛʝʨʙʠ-

ʮʠʜʦʚ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʥʘ ʪʨʝʪʠʡ ʛʦʜ ʧʦʩʣʝ ʟʘʢʣʘʜʢʠ ʦʧʳʪʘ ʧʨʘʢʪʠʯʝʩʢʠ ʚʳʨʘʚʥʠʚʘʝʪʩʷ ʠ ʜʦʩʪʠ-

ʛʘʝʪ ʠʩʭʦʜʥʦʛʦ ʫʨʦʚʥʷ. ʅʘ ʧʝʨʚʦʤ ʞʝ ʠ ʚʪʦʨʦʤ ʚʘʨʠʘʥʪʘʭ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʚ 2020 ʛʦʜʫ ʜʦʩʪʠʛʣʦ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦ ʚʘʨʠʘʥʪʘʤ 75 ʠ 90% ʦʪ ʠʩʭʦʜʥʦʛʦ ʫʨʦʚʥʷ.  

ɺʘʞʥʦ, ʯʪʦ ʧʨʠ ʧʦʢʨʳʪʠʠ ʪʨʘʚ, ʥʝ ʠʤʝʶʱʠʭ ʙʦʣʴʰʦʡ ʢʦʨʤʦʚʦʡ ʮʝʥʥʦʩʪʠ, ʩʢʦʰʝʥʥʳʤʠ ʚ ʧʝʨʠ-

ʦʜ ʧʣʦʜʦʥʦʰʝʥʠʷ ʪʨʘʚʘʤʠ ʩʧʦʩʦʙʩʪʚʫʝʪ 10-15 ʢʨʘʪʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʜʦʣʠ ʮʝʥʥʳʭ, ʢʦʨʤʦʚʳʭ ʪʨʘʚ. ɺ 

ʩʣʫʯʘʝ ʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʙʦʨʴʙʳ ʩ ʤʘʣʦʮʝʥʥʳʤ ʪʨʘʚʦʩʪʦʝʤ ʛʝʨʙʠʮʠʜʦʚ ʜʦʣʷ ʭʦʨʦʰʦ ʧʦʝʜʘʝʤʳʭ 

ʪʨʘʚ ʦʩʪʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʠʟʤʝʥʥʦʡ.  

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦ ʠʟʤʝʥʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʪʨʘʚʦʩʪʦʝʚ ʠ ʠʭ ʢʘʯʝʩʪʚʘ ʧʦʟʚʦʣʷʝʪ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ 

ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʚʳʛʣʷʜʷʪ ʤʝʭʘʥʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʧʦʩʦʙʳ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʤʘʣʦʮʝʥʥʳʡ 

ʪʨʘʚʦʩʪʦʡ ʥʠʟʠʥʥʳʭ ʫʯʘʩʪʢʦʚ ʥʘ ʛʦʨʥʳʭ ʢʦʨʤʦʚʳʭ ʫʛʦʜʴʷʭ. ʇʦʢʨʳʪʠʝ ʪʘʢʠʭ ʤʝʩʪ ʪʨʘʚʘʤʠ, ʧʦʣʫʯʝʥ-

ʥʳʤʠ ʩ ʫʯʘʩʪʢʦʚ ʩ ʮʝʥʥʦʡ ʢʦʨʤʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʝʩʧʝʯʠʪʴ ʫʛʥʝʪʝʥʠʝ ʠ ʛʠ-

ʙʝʣʴ ʙʦʣʴʰʠʥʩʪʚʘ ʤʘʣʦʮʝʥʥʳʭ ʚ ʢʦʨʤʦʚʦʤ ʦʪʥʦʰʝʥʠʠ ʚʠʜʦʚ ʪʨʘʚ, ʘ ʪʘʢʞʝ ʟʘʨʘʩʪʘʥʠʝ ʵʪʠʭ ʫʯʘʩʪʢʦʚ 

ʙʦʣʝʝ ʮʝʥʥʳʤʠ ʜʣʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʨʘʩʪʝʥʠʷʤʠ (ʢʦʩʪʨʝʮʦʤ ʧʨʷʤʳʤ, ʝʞʦʡ ʩʙʦʨʥʦʡ, ʦʚʩʷʥʠʮʝʡ ʧʝʩʪ-

ʨʦʡ ʠ ʪ.ʧ.). ʕʪʦʤʫ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʩʝʤʝʥʝʥʠʝ ʫʧʦʤʷʥʫʪʳʭ ʫʯʘʩʪʢʦʚ, ʟʘ ʩʯʝʪ ʧʦʢʨʳʪʠʷ ʠʭ ʚʳʩʦʢʦʧʨʦ-

ʜʫʢʪʠʚʥʳʤʠ ʪʨʘʚʘʤʠ. 

1. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢ-

ʪʠʚʥʦʩʪʠ ʛʦʨʥʳʭ ʢʦʨʤʦʚʳʭ ʫʛʦʜʠʡ ʷʚʣʷʝʪʩʷ ʧʦʢʨʳʪʠʝ ʫʯʘʩʪʢʦʚ ʩ ʤʘʣʦʮʝʥʥʦʡ ʚ ʢʦʨʤʦʚʦʤ ʦʪʥʦʰʝʥʠʠ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʩʢʦʰʝʥʥʳʤʠ ʙʝʟ ʠʟʤʝʣʴʯʝʥʠʷ ʮʝʥʥʳʤʠ ʪʨʘʚʘʤʠ. 

2. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫʞʝ ʥʘ ʚʪʦʨʦʡ ʠ ʪʨʝʪʠʡ ʛʦʜʳ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘ ʥʠʟʢʦʧʨʦʜʫʢʪʠʚ-

ʥʳʭ ʫʯʘʩʪʢʘʭ ʧʦʛʠʙʘʝʪ 65-70% ʤʘʣʦʮʝʥʥʳʭ ʪʨʘʚ. 

3. ɺ ʪʘʢʦʡ ʞʝ ʧʝʨʠʦʜ ʦʪʤʝʯʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʫʯʘʩʪʠʷ ʮʝʥʥʳʭ ʪʨʘʚ ʥʘ ʵʪʠʭ ʫʯʘʩʪʢʘʭ ʥʘ ʚʪʦ-

ʨʦʡ ʛʦʜ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘ 45,8%, ʘ ʥʘ ʪʨʝʪʠʡ ï ʥʘ 61,4%. 

4. ʆʪʤʝʯʝʥ ʨʦʩʪ ʫʨʦʞʘʡʥʦʩʪʠ ʥʘ ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʳʭ ʧʨʝʞʜʝ ʫʯʘʩʪʢʘʭ ʩ 0,62ʢʛ/ʤ
2
 ʚ ʧʝʨʚʳʡ ʛʦʜ 

ʜʦ 0,84ʢʛ/ʤ
2 
ʥʘ ʪʨʝʪʠʡ ʛʦʜ, ʪʦ ʝʩʪʴ ʥʘ 35,48%, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʚʳʤ ʛʦʜʦʤ.  
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ʘʜʦʚʦʜʩʪʚʦ ï ʦʜʥʘ ʠʟ ʩʘʤʳʭ ʜʠʥʘʤʠʯʥʦ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʦʪʨʘʩʣʝʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪʤʝʯʘʝʪʩʷ ʝʞʝʛʦʜʥʳʡ ʨʦʩʪ ʧʣʦ-

ʱʘʜʝʡ ʧʦʜ ʩʘʜʳ, ʚʘʣʦʚʦʛʦ ʩʙʦʨʘ ʠ ʫʨʦʞʘʡʥʦʩʪʠ. ɺ ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʤ ʨʝʛʠʦʥʝ, ʚʚʠʜʫ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ 

ʧʣʦʱʘʜʝʡ, ʧʨʠʛʦʜʥʳʭ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʜʣʷ ʥʫʞʜ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʝʨʩʧʝʢʪʠʚ-

ʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʦʩʚʦʝʥʠʝ ʩʢʣʦʥʦʚʳʭ ʟʝʤʝʣʴ [1-15]. 

ʆʩʚʦʝʥʠʝ ʩʢʣʦʥʦʚʳʭ ʟʝʤʝʣʴ ʧʦʜ ʩʘʜʳ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʝʡ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʦʡ.  

ʉʘʜʳ ʠʥʪʝʥʩʠʚʥʦʛʦ ʪʠʧʘ, ʨʘʟʤʝʱʝʥʥʳʝ ʥʘ ʪʝʨʨʘʩʠʨʦʚʘʥʥʳʭ ʩʢʣʦʥʘʭ, ʠʤʝʶʪ ʨʷʜ ʦʩʦʙʝʥʥʦʩʪʝʡ. 

ɺʦ-ʧʝʨʚʳʭ, ʜʝʨʝʚʴʷ ʨʘʟʤʝʱʘʶʪʩʷ ʥʘ ʙʝʨʤʝ ʠʣʠ ʦʪʢʦʩʝ ʪʝʨʨʘʩʳ, ʚʦ-ʚʪʦʨʳʭ, ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʜʝʨʝʚʴ-

ʷʤʠ ʥʝʙʦʣʴʰʠʝ, ʚ-ʪʨʝʪʴʠʭ, ʢʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ ʜʝʨʝʚʴʝʚ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʙʣʠʟʢʦ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ. ɺʩʝ 

ʵʪʠ ʦʩʦʙʝʥʥʦʩʪʠ ʥʘʢʣʘʜʳʚʘʶʪ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʤʘʰʠʥ ʠ ʢʦʩʠ-
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ʣʦʢ ʜʣʷ ʙʦʨʴʙʳ ʩ ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʚ ʧʨʠʩʪʚʦʣʴʥʳʭ ʧʦʣʦʩʘʭ ʧʣʦʜʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ʥʘ ʪʝʨʨʘʩʠ-

ʨʦʚʘʥʥʳʭ ʩʢʣʦʥʘʭ [1]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʘʠʙʦʣʴʰʝʝ ʧʨʠʤʝʥʝʥʠʝ ʜʣʷ ʙʦʨʴʙʳ ʩ ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʧʦʣʫʯʠʣ ʭʠʤʠʯʝ-

ʩʢʠʡ ʩʧʦʩʦʙ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʝʨʙʠʮʠʜʥʳʭ ʫʩʪʘʥʦʚʦʢ [2].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʳʥʦʢ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ ʧʨʝʜʣʘʛʘʝʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʙʦʣʴʰʦʡ ʪʠʧʘʞ ʛʝʨʙʠʮʠʜʥʳʭ ʫʩʪʘʥʦʚʦʢ, ʠʤʝʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʪʣʠʯʠʷ.  

ʆʜʥʘʢʦ ʦʧʳʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʝʨʙʠʮʠʜʥʳʭ ʫʩʪʘʥʦʚʦʢ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʧʨʠʩʪʚʦʣʴʥʳʭ ʧʦʣʦʩ ʧʣʦʜʦ-

ʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʥʠ ʠʤʝʶʪ ʨʷʜ ʩʫʱʝʩʪʚʝʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ. ɺʦ-ʧʝʨʚʳʭ, ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʧʨʠʩʪʚʦʣʴʥʳʭ ʧʦʣʦʩ ʧʣʦʜʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ʚ ʨʘʚʥʠʥʥʦʤ ʩʘʜʦʚʦʜʩʪʚʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝ-

ʥʠʝ ʜʚʫʭ ʩʤʝʞʥʳʭ ʧʨʦʭʦʜʦʚ ʚʜʦʣʴ ʣʠʥʠʠ ʨʷʜʘ, ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʚ ʫʩʣʦʚʠʷʭ ʪʝʨʨʘʩʥʦʛʦ ʩʘ-

ʜʦʚʦʜʩʪʚʘ, ʛʜʝ ʧʦʜʭʦʜ ʢ ʣʠʥʠʠ ʨʷʜʘ ʠʤʝʝʪʩʷ ʪʦʣʴʢʦ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ï ʩʦ ʩʪʦʨʦʥʳ ʧʦʣʦʪʥʘ ʪʝʨʨʘʩʳ, 

ʜʨʫʛʘʷ ʞʝ ʩʪʦʨʦʥʘ ʦʩʪʘʝʪʩʷ ʥʝ ʦʙʨʘʙʦʪʘʥʥʦʡ [3]. 

ɺʦ-ʚʪʦʨʳʭ, ʧʨʠ ʤʥʦʛʦʢʨʘʪʥʳʭ ʦʙʨʘʙʦʪʢʘʭ ʧʨʠʩʪʚʦʣʴʥʳʭ ʧʦʣʦʩ ʧʣʦʜʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ʧʦʚʦʨʦʪ-

ʥʘʷ ʩʝʢʮʠʷ ʛʝʨʙʠʮʠʜʥʳʭ ʫʩʪʘʥʦʚʦʢ ʪʨʘʚʤʠʨʫʝʪ ʢʦʨʫ ʜʝʨʝʚʘ ʧʨʠ ʝʛʦ ʦʙʭʦʜʝ. 

ɺ-ʪʨʝʪʴʠʭ, ʥʘ ʛʝʨʙʠʮʠʜʥʳʭ ʫʩʪʘʥʦʚʢʘʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʩʧʳʣʠʪʝʣʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʜʝʡʩʪ-

ʚʠʷ, ʠʤʝʶʱʠʝ ʛʨʫʙʳʡ ʠ ʥʝʦʜʥʦʨʦʜʥʳʡ ʨʘʩʧʳʣ (20ï500 ʤʢʤ) ʠ ʙʦʣʴʰʦʡ ʨʘʩʭʦʜ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ, 

ʨʘʩʧʳʣʠʚʘʥʠʝ ʚʳʩʦʢʦʚʷʟʢʠʭ ʞʠʜʢʦʩʪʝʡ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʨʘʩʭʦʜʘ ʧʨʠ ʟʘʜʘʥʥʦʤ ʢʘʯʝʩʪʚʝ ʜʨʦʙʣʝʥʠʷ 

ʟʘʪʨʫʜʥʝʥʳ. ʂʨʦʤʝ ʵʪʦʛʦ, ʜʘʥʥʳʝ ʨʘʩʧʳʣʠʪʝʣʠ ʧʦʟʚʦʣʷʶʪ ʦʙʨʘʙʘʪʳʚʘʪʴ ʪʦʣʴʢʦ ʚʝʨʭʥʠʝ ʷʨʫʩʳ ʩʦʨʥʳʭ 

ʨʘʩʪʝʥʠʡ, ʥʘ ʯʪʦ ʨʘʩʭʦʜʫʝʪʩʷ ʦʢʦʣʦ 90% ʧʨʝʧʘʨʘʪʘ, ʧʨʠ ʵʪʦʤ ʦʢʦʣʦ 50% ʧʨʝʧʘʨʘʪʘ ʩʪʝʢʘʝʪ ʚ ʧʦʯʚʫ, ʘ 

ʥʘ ʥʠʞʥʠʝ ʷʨʫʩʳ ʦʩʝʜʘʝʪ ʣʠʰʴ 10 % ʧʨʝʧʘʨʘʪʘ [3]. 

ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʥʠʢʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʧʘʨʘʪʘ ʚʛʣʫʙʴ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʢʘʧʣʠ ʤʠʥʠʤʘʣʴʥʦʛʦ ʨʘʟʤʝʨʘ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʘʢʫʩʪʠʯʝʩʢʠʡ ʤʝʪʦʜ ʨʘʩʧʳʣʠʚʘʥʠʷ ʞʠʜʢʦʩʪʠ ʠ 

ʨʘʩʧʳʣʠʪʝʣʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ ʵʪʦʤ ʤʝʪʦʜʝ [4].  

ʇʥʝʚʤʦʘʢʫʩʪʠʯʝʩʢʠʝ ʨʘʩʧʳʣʠʪʝʣʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ ʵʪʦʤ ʩʧʦʩʦʙʝ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʤʘʣʳʡ ʨʘʩ-

ʭʦʜ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ (0,3ï0,8 ʣ/ʤʠʥ) ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʜʨʦʙʣʝʥʠʷ (10ï100 ʤʢʤ) ʠ ʚ ʮʝʣʦʤ ʧʨʠʚʦ-

ʜʷʪ ʢ ʩʥʠʞʝʥʠʶ ʵʥʝʨʛʦʟʘʪʨʘʪ ʥʘ ʜʨʦʙʣʝʥʠʝ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ [5].   

ʀʟʚʝʩʪʥʦ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʚʥʝʩʝʥʠʷ ʛʝʨʙʠʮʠʜʦʚ ʚ ʧʨʠʩʪʚʦʣʴʥʳʝ ʧʦʣʦʩʳ ʩʘʜʘ, ʩʦʜʝʨʞʘʱʝʝ ʥʝʩʫ-

ʱʫʶ ʨʘʤʫ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʝʡ ʧʦʩʨʝʜʩʪʚʦʤ ʧʦʜʧʨʫʞʠʥʝʥʥʳʭ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʙʦʢʦʚʳʝ 

ʰʪʘʥʛʠ ʩ ʨʘʩʧʳʣʠʪʝʣʷʤʠ, ʢʦʧʠʨʘʤʠ ʠ ʟʘʱʠʪʥʳʤʠ ʢʦʞʫʭʘʤʠ ʠʟ ʵʣʘʩʪʠʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ [6]. 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʋʩʪʨʦʡʩʪʚʦ ʜʣʷ ʚʥʝʩʝʥʠʷ ʛʝʨʙʠʮʠʜʦʚ ʚ ʧʨʠʩʪʚʦʣʴʥʳʝ ʧʦʣʦʩʳ ʩʘʜʘ 

 

ʅʝʜʦʩʪʘʪʢʘʤʠ ʜʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʷʚʣʷʶʪʩʷ: ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʧʨʠʩʪʚʦʣʴʥʳʭ ʧʦʣʦʩ 

ʧʣʦʜʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʥʘʭʦʜʷʱʠʭʩ ̫ʩʦ ʩʪʦʨʦʥʳ ʦʪʢʦʩʘ ʪʝʨʨʘʩʳ; ʪʨʘʚʤʠʨʦʚʘʥʠʝ ʢʦʨʳ ʧʣʦʜʦʚʦʛʦ ʜʝʨʝ-

ʚʘ ʧʨʠ ʝʛʦ ʦʙʭʦʜʝ; ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʜʠʩʧʝʨʩʥʦʩʪʠ ʨʘʩʧʘʜʘ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ; ʩʥʦʩ ʯʘʩʪʠʮ ʨʘʩʪʚʦʨʘ 

ʧʦʪʦʢʦʤ ʚʦʟʜʫʭʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʝʨʝʨʘʩʭʦʜʫ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʧʨʝʧʘʨʘʪʦʚ. 

ʀʟʚʝʩʪʝʥ ʦʧʨʳʩʢʠʚʘʪʝʣʴ ʥʘʚʝʩʥʦʡ ʛʝʨʙʠʮʠʜʥʳʡ ʚʠʥʦʛʨʘʜʥʠʢʦʚʳʡ, ʩʦʜʝʨʞʘʱʠʡ ʟʘʜʥʶʶ ʠ ʧʝ-

ʨʝʜʥʶʶ ʥʘʚʝʩʢʠ, ʚʝʥʪʠʣʷʪʦʨ, ʥʘʩʦʩ, ʛʠʜʨʦʤʦʪʦʨ, ʚʦʟʜʫʭʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʨʫʢʘʚʘ, ʚʦʟʜʫʰʥʳʝ ʥʘ-
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ʩʘʜʢʠ, ʰʪʘʥʛʠ, ʟʘʱʠʪʥʳʡ ʢʦʞʫʭ, ʮʝʥʪʨʦʙʝʞʥʳʡ ʨʘʩʧʳʣʠʪʝʣʴ, ʧʫʣʴʪ ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʨʠʚʦʜ ʦʪ ɺʆʄ 

ʪʨʘʢʪʦʨʘ [7]. 

 

 
 

ʈʠʩʫʥʦʢ 2 ï ʂʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʦʧʨʳʩʢʠʚʘʪʝʣʷ ʜʣʷ ʚʥʝʩʝʥʠʷ ʛʝʨʙʠʮʠʜʦʚ  

ʚ ʧʨʠʰʪʘʤʙʦʚʫʶ ʟʦʥʫ ʚʠʥʦʛʨʘʜʥʠʢʦʚ 

 

ʅʝʜʦʩʪʘʪʢʘʤʠ ʜʘʥʥʦʛʦ ʦʧʨʳʩʢʠʚʘʪʝʣʷ ʷʚʣʷʶʪʩʷ: ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʧʨʠʩʪʚʦʣʴʥʳʭ ʧʦʣʦʩ 

ʧʣʦʜʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʥʘʭʦʜʷʱʠʭ ʩʦ ʩʪʦʨʦʥʳ ʦʪʢʦʩʘ ʪʝʨʨʘʩʳ; ʪʨʘʚʤʠʨʦʚʘʥʠʝ ʢʦʨʳ ʧʣʦʜʦʚʦʛʦ ʜʝʨʝʚʘ 

ʧʨʠ ʝʛʦ ʦʙʭʦʜʝ; ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʜʠʩʧʝʨʩʥʦʩʪʠ ʨʘʩʧʘʜʘ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ; ʩʥʦʩ ʯʘʩʪʠʮ ʨʘʩʪʚʦʨʘ ʧʦʪʦ-

ʢʦʤ ʚʦʟʜʫʭʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʝʨʝʨʘʩʭʦʜʫ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʧʨʝʧʘʨʘʪʦʚ. 

ʅʘʠʙʦʣʝʝ ʙʣʠʟʢʠʤ ʧʦ ʪʝʭʥʠʯʝʩʢʦʤʫ ʠ ʜʦʩʪʠʛʘʝʤʦʤʫ ʧʦʣʦʞʠʪʝʣʴʥʦʤʫ ʵʬʬʝʢʪʫ ʠ ʧʨʠʥʷʪʳʤ ʘʚ-

ʪʦʨʘʤʠ ʟʘ ʧʨʦʪʦʪʠʧ ʷʚʣʷʝʪʩʷ ʦʧʨʳʩʢʠʚʘʪʝʣʴ ʫʣʴʪʨʘʤʘʣʦʦʙʲʝʤʥʳʡ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʨʘʤʳ, ʥʘʚʝʩʢʠ, ʢʦʤ-

ʧʨʝʩʩʦʨʘ, ʨʝʩʠʚʝʨʘ, ʚʦʟʜʫʰʥʦʛʦ ʢʦʣʣʝʢʪʦʨʘ, ʫʨʘʚʥʠʪʝʣʴʥʦʡ ʝʤʢʦʩʪʠ, ʧʦʚʦʨʦʪʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʟʘʱʠʪ-

ʥʦʛʦ ʢʦʞʫʭʘ ʠ ʵʞʝʢʮʠʦʥʥʦ-ʱʝʣʝʚʦʛʦ ʨʘʩʧʳʣʠʪʝʣʷ [8].  

 

 
 

ʈʠʩʫʥʦʢ 3 ï ʋʩʪʨʦʡʩʪʚʦ ʜʣʷ ʚʥʝʩʝʥʠʷ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʦʚ ʚ ʧʨʠʩʪʚʦʣʴʥʳʝ ʧʦʣʦʩʳ ʧʣʦʜʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ (ʘ)  

ʠ ʩʭʝʤʘ ʵʞʝʢʮʠʦʥʥʦ-ʱʝʣʝʚʦʛʦ ʨʘʩʧʳʣʠʪʝʣʷ (ʙ) 

 

ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʜʘʥʥʦʛʦ ʦʧʨʳʩʢʠʚʘʪʝʣʷ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʧʨʠʩʪʚʦʣʴʥʳʭ 

ʧʦʣʦʩ ʧʣʦʜʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʥʘʭʦʜʷʱʠʭʩ ̫ʩʦ ʩʪʦʨʦʥʳ ʦʪʢʦʩʘ ʪʝʨʨʘʩʳ; ʪʨʘʚʤʠʨʦʚʘʥʠʝ ʢʦʨʳ ʧʣʦʜʦʚʦ-

ʛʦ ʜʝʨʝʚʘ ʧʨʠ ʝʛʦ ʦʙʭʦʜʝ; ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʜʠʩʧʝʨʩʥʦʩʪʠ ʨʘʩʧʘʜʘ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ; ʩʥʦʩ ʯʘʩʪʠʮ ʨʘʩ-

ʪʚʦʨʘ ʧʦʪʦʢʦʤ ʚʦʟʜʫʭʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʝʨʝʨʘʩʭʦʜʫ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʧʨʝʧʘʨʘʪʦʚ. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʥʝʩʝʥʠʷ ʛʝʨʙʠʮʠʜʘ ʚ ʧʨʠʩʪʚʦʣʴʥʳʝ ʧʦʣʦʩʳ ʧʣʦʜʦʚʳʭ ʥʘʩʘʞʜʝ-

ʥʠʡ ʥʘ ʪʝʨʨʘʩʠʨʦʚʘʥʥʳʭ ʩʢʣʦʥʘʭ ʧʨʝʜʣʦʞʝʥʦ ʫʩʪʨʦʡʩʪʚʦ, ʧʦʟʚʦʣʷʶʱʝʝ: ʦʙʨʘʙʘʪʳʚʘʪʴ ʧʨʠʩʪʚʦʣʴʥʳʝ 
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ʧʦʣʦʩʳ ʠ ʢʨʫʛʠ ʧʣʦʜʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ʩʦ ʚʩʝʭ ʩʪʦʨʦʥ ʟʘ ʦʜʠʥ ʧʨʦʭʦʜ, ʥʝ ʥʘʥʦʩʷ ʧʦʚʨʝʞʜʝʥʠʡ ʢʦʨʝ 

ʧʣʦʜʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ʧʨʠ ʝʛʦ ʦʙʭʦʜʝ; ʫʚʝʣʠʯʠʪʴ ʧʨʦʥʠʢʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʘʵʨʦʟʦʣʷ ʚʛʣʫʙʴ ʩʦʨʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʩʚʦʜʷ ʧʦʪʝʨʠ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ʢ ʤʠʥʠʤʫʤʫ ʩ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ 

ʢʘʧʝʣʴ ʥʘ ʣʠʩʪʴʷʭ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ (ʨʠʩ. 4). 

 

 
ʈʠʩʫʥʦʢ 4 ï ʋʩʪʨʦʡʩʪʚʦ ʜʣʷ ʚʥʝʩʝʥʠʷ ʛʝʨʙʠʮʠʜʘ ʚ ʧʨʠʩʪʚʦʣʴʥʳʝ ʧʦʣʦʩʳ ʧʣʦʜʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ  

ʥʘ ʪʝʨʨʘʩʠʨʦʚʘʥʥʳʭ ʩʢʣʦʥʘʭ 

 

ʋʩʪʨʦʡʩʪʚʦ ʩʦʩʪʦʠʪ ʠʟ ʨʘʤʳ 1, ʥʘʚʝʩʢʠ 2, ʝʤʢʦʩʪʠ ʜʣʷ ʛʝʨʙʠʮʠʜʘ 3, ʚʝʥʪʠʣʷ ʜʣʷ ʧʦʜʘʯʠ ʨʘʙʦʯʝʡ 

ʞʠʜʢʦʩʪʠ 4, ʢʦʤʧʨʝʩʩʦʨʘ 5, ʨʝʩʠʚʝʨʘ 6, ʚʝʥʪʠʣʷ ʜʣʷ ʧʦʜʘʯʠ ʚʦʟʜʫʭʘ 7, ʨʝʛʫʣʷʪʦʨʘ ʜʘʚʣʝʥʠʷ ʚʦʟʜʫʭʘ 8, 

ʧʥʝʚʤʘʪʠʯʝʩʢʦʛʦ 9 ʠ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ 10 ʰʣʘʥʛʦʚ, ʪʝʣʝʩʢʦʧʠʯʝʩʢʦʡ ʰʪʘʥʛʠ 11, ʧʦʚʦʨʦʪʥʦʛʦ ʫʩʪʨʦʡʩʪ-

ʚʘ 12, ʧʦʚʦʨʦʪʥʦʡ ʰʪʘʥʛʠ 13, ʛʠʜʨʦʮʠʣʠʥʜʨʘ 14 ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ 15. 

ʆʙʨʘʙʦʪʢʘ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ ʚʜʦʣʴ ʧʨʠʩʪʚʦʣʴʥʦʡ ʧʦʣʦʩʳ 28 ʠ ʚʦʢʨʫʛ ʜʝʨʝʚʘ 29 ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ 

ʧʨʦʮʝʩʩʦʚ (ʨʠʩ. 5).  

 

 
 

ʈʠʩʫʥʦʢ 5 ï ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʦʙʨʘʙʦʪʢʠ ʧʨʠʩʪʚʦʣʴʥʳʭ ʧʦʣʦʩ ʧʣʦʜʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ  

ʥʘ ʪʝʨʨʘʩʠʨʦʚʘʥʥʳʭ ʩʢʣʦʘʥʭ 

 

ʇʨʠ ʧʨʠʙʣʠʞʝʥʠʠ ʢ ʜʝʨʝʚʫ 29, ʚʦʨʩʳ 20 ʥʘʯʠʥʘʶʪ ʩʦʧʨʠʢʘʩʘʪʴʩʷ ʩ ʥʠʞʥʝʡ ʯʘʩʪʴʶ ʜʝʨʝʚʘ 29 

(ʨʠʩ. 5, ʘ). ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ ʧʝʨʝʤʝʱʝʥʠʠ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ 15 (ʬʠʛ. 5, ʙ) ʚʦʨʩʳ 20 ʦʛʠʙʘʶʪ 
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ʥʠʞʥʶʶ ʯʘʩʪʴ ʜʝʨʝʚʘ 29, ʦʙʣʘʢʦ ʘʵʨʦʟʦʣʷ, ʩʦʟʜʘʚʘʝʤʳʡ ʧʥʝʚʤʦʘʢʫʩʪʠʯʝʩʢʠʤ ʨʘʩʧʳʣʠʪʝʣʝʤ, ʦʙʨʘʙʘ-

ʪʳʚʘʝʪ ʩʦʨʥʳʝ ʨʘʩʪʝʥʠʷ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʢʘʢ ʩʦ ʩʪʦʨʦʥʳ ʧʨʠʩʪʚʦʣʴʥʦʡ ʧʦʣʦʩʳ 28, ʪʘʢ ʠ ʩʦ ʩʪʦʨʦʥʳ 

ʧʦʣʦʪʥʘ ʠ ʦʪʢʦʩʘ ʪʝʨʨʘʩʳ. ʇʨʠ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʠ ʜʠʩʢʘ 17 ʩ ʥʠʞʥʝʡ ʯʘʩʪʴʶ ʜʝʨʝʚʘ 29 ʩʨʘʙʘʪʳʚʘʝʪ ʧʦ-

ʚʦʨʦʪʥʦʝ ʫʩʪʨʦʡʩʪʚʦ 12, ʧʨʠ ʵʪʦʤ ʧʦʚʦʨʦʪʥʘʷ ʰʪʘʥʛʘ 13 ʦʪʢʣʦʥʷʝʪʩʷ ʚ ʩʪʦʨʦʥʫ ʠ ʜʠʩʢ 17, ʚʨʘʱʘʷʩʴ 

ʚʤʝʩʪʝ ʩ ʚʦʨʩʘʤʠ 20, ʦʙʭʦʜʠʪ ʥʠʞʥʶʶ ʯʘʩʪʴ ʜʝʨʝʚʘ 29 ʩʦ ʩʪʦʨʦʥʳ ʧʦʣʦʪʥʘ ʪʝʨʨʘʩʳ, ʥʘʥʦʩʷ ʨʘʙʦʯʫʶ 

ʞʠʜʢʦʩʪʴ ʥʘ ʣʠʩʪʴʷ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ, ʥʝ ʧʦʚʨʝʞʜʘʷ ʢʦʨʫ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʜʝʨʝʚʘ 29. ʇʨʠ ʚʳʭʦʜʝ ʜʠʩʢʘ 

17 ʠʟ ʟʘʮʝʧʣʝʥʠʷ ʩ ʥʠʞʥʝʡ ʯʘʩʪʴʶ ʜʝʨʝʚʘ 29 (ʨʠʩ. 5, ʚ) ʧʨʦʠʩʭʦʜʠʪ ʜʘʣʴʥʝʡʰʘʷ ʦʙʨʘʙʦʪʢʘ ʧʨʠʩʪʚʦʣʴ-

ʥʦʡ ʧʦʣʦʩʳ 28.  

ʇʨʠ ʚʥʝʩʝʥʠʠ ʛʝʨʙʠʮʠʜʘ ʚ ʧʨʠʩʪʚʦʣʴʥʳʝ ʧʦʣʦʩʳ ʧʣʦʜʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʨʘʟʤʝʱʝʥʥʳʭ ʥʘ ʦʪʢʦʩʝ 

ʪʝʨʨʘʩʳ, ʠʩʧʦʣʥʠʪʝʣʴʥʳʡ ʤʝʭʘʥʠʟʤ 15 ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʦʜ ʥʝʢʦʪʦʨʳʤ ʫʛʣʦʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʪʢʦʩʫ 

ʪʝʨʨʘʩʳ ʧʦʩʨʝʜʩʪʚʦʤ ʛʠʜʨʦʮʠʣʠʥʜʨʘ 14. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʚʥʝʩʝʥʠʷ ʛʝʨʙʠʮʠʜʘ ʚ ʧʨʠʩʪʚʦʣʴ-

ʥʳʝ ʧʦʣʦʩʳ ʧʣʦʜʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʨʘʟʤʝʱʝʥʥʳʭ ʥʘ ʦʪʢʦʩʝ ʪʝʨʨʘʩʳ ʘʥʘʣʦʛʠʯʝʥ. 

ɺʠʜ ʦʙʨʘʙʦʪʘʥʥʦʡ ʧʨʠʩʪʚʦʣʴʥʳʡ ʧʦʣʦʩʳ ʧʣʦʜʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ʥʘ ʪʝʨʨʘʩʠʨʦʚʘʥʥʳʭ ʩʢʣʦʥʘʭ 

ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ. 5, ʛ. ʊʘʢʘʷ ʩʭʝʤʘ ʦʙʨʘʙʦʪʢʠ ʧʨʠʩʪʚʦʣʴʥʳʭ ʧʦʣʦʩ ʧʣʦʜʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ʥʘ ʪʝʨʨʘ-
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ʦʣʴʰʦʡ ʧʨʦʮʝʥʪ ʧʣʦʜʦʨʦʜʥʳʭ ʧʦʯʚ ʚ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʨʝʩʧʫʙʣʠʢʝ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 

ʩʢʣʦʥʳ. ɸʛʨʘʨʠʠ ʨʝʩʧʫʙʣʠʢʠ ʠ ʫʯʝʥʥʳʝ ʤʥʦʛʦ ʣʝʪ ʟʘʥʠʤʘʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʚʦʧʨʦʩʦʚ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʩʤʳʚʘ ʧʦʯʚʳ ʵʨʦʟʠʦʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ [1-15]. 

ʆʩʦʙʝʥʥʦ ʦʩʪʨʦ ʧʨʦʙʣʝʤʘ ʩʤʳʚʘ ʧʣʦʜʦʨʦʜʥʦʛʦ ʩʣʦʷ ʧʦʯʚʳ ʩʪʦʠʪ ʚʦ ʚʨʝʤʷ ʪʘʷʥʠʷ ʩʥʝʛʦʚ ʠ ʣʠʚ-

ʥʝʚʳʭ ʜʦʞʜʝʡ ʚ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʧʝʨʠʦʜ. ʆʜʠʥ ʠʟ ʦʧʪʠʤʘʣʴʥʳʭ ʩʧʦʩʦʙʦʚ ʙʦʨʴʙʳ ʩ ʵʨʦʟʠʝʡ ʟʘʢʣʶʯʘʝʪ-

ʩʷ ʚ ʥʘʨʝʟʘʥʠʠ ʱʝʣʝʡ ʜʣʷ ʩʪʦʢʘ ʠ ʚʧʠʪʳʚʘʥʠʠ ʚʦʜʳ ʙʝʟ ʩʤʳʚʘ ʧʣʦʜʦʨʦʜʥʦʛʦ ʩʣʦʷ ʧʦʯʚʳ.  

ʅʘʢʦʧʣʝʥʠʝ ʟʠʤʥʠʭ ʦʩʘʜʢʦʚ ʚ ʧʦʯʚʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʩʥʝʛʦʪʘʷʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʪʘʣʘʷ 

ʚʦʜʘ ʧʦʩʪʫʧʘʝʪ ʚ ʧʦʯʚʫ ʠ ʧʫʪʝʤ ʠʥʬʠʣʴʪʨʘʮʠʠ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʚ ʥʠʞʝʣʝʞʘʱʠʭ ʩʣʦʷʭ. ʇʦ ʥʘʰʠʤ 

ʥʘʙʣʶʜʝʥʠʷʤ ʧʨʦʮʝʩʩ ʩʥʝʛʦʪʘʷʥʠʷ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʜʚʫʤʷ ʧʫʪʷʤʠ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʚ ʥʘ-

ʯʘʣʝ ʟʠʤʳ ʚʳʧʘʜʘʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʥʝʛʘ ʠ ʚ ʪʝʯʝʥʠʠ ʚʩʝʛʦ ʟʠʤʥʝʛʦ ʧʝʨʠʦʜʘ ʠʤʝʶʪ ʤʝʩʪʦ ʯʘʩʪʳʝ 

ʦʪʪʝʧʝʣʠ, ʪʦ ʧʦʜ ʪʦʣʩʪʳʤ ʩʣʦʝʤ ʩʥʝʛʘ ʧʦʯʚʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʨʦʤʝʨʟʘʝʪ ʠ ʠʥʬʠʣʴʪʨʘʮʠʷ ʚʣʘʛʠ ʤʦʞʝʪ 

ʧʨʦʠʩʭʦʜʠʪʴ ʧʦʩʪʝʧʝʥʥʦ, ʚʩʶ ʟʠʤʫ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʦʪʯʝʪʣʠʚʦ ʚʠʜʥʦ, ʝʩʣʠ ʧʨʝʜʰʝʩʪʚʫʶʱʘʷ ʦʩʝʥʴ ʙʳʣʘ 

ʩʫʭʦʡ, ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʧʝʨʝʜ ʫʭʦʜʦʤ ʚ ʟʠʤʫ ʙʳʣʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʠ ʙʦʣʴʰʠʥʩʪʚʦ ʢʨʫʧʥʳʭ ʠ ʩʨʝʜʥʠʭ 

ʧʦʨ ʚ ʧʦʯʚʝ ʥʝ ʙʳʣʠ ʟʘʧʦʣʥʝʥʳ ʚʦʜʦʡ.  

ʇʨʦʮʝʩʩ ʠʥʬʠʣʴʪʨʘʮʠʠ ʚʦʜʳ ʚ ʧʦʯʚʝ ʧʦʜʯʠʥʷʝʪʩʷ ʟʘʢʦʥʫ ɼʘʨʩʠ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʨʘʩʭʦʜ ʚʦʜʳ 

ʧʨʠ ʬʠʣʴʪʨʘʮʠʠ ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ ʢʦʵʬʬʠʮʠʝʥʪʫ ʬʠʣʴʪʨʘʮʠʠ, ʧʦʧʝʨʝʯʥʦʤʫ ʩʝʯʝʥʠʶ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ 

ʧʣʘʩʪʘ ʧʦʯʚʳ ʠ ʛʠʜʨʘʚʣʠʯʝʩʢʦʤʫ ʫʢʣʦʥʫ:  

 

      Q=kĀɤĀȽ ,                                                                               (1) 

 

ʛʜʝ Q - ʨʘʩʭʦʜ ʚʦʜʳ ʧʨʠ ʠʥʬʠʣʴʪʨʘʮʠʠ ʯʝʨʝʟ ʧʦʨʠʩʪʫʶ ʩʨʝʜʫ; -ï ʧʣʦʱʘʜʴ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʨʘʩ ‫

ʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʣʘʩʪʘ; Ό - ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʫʢʣʦʥ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʧʦʪʝʨʠ ʥʘʧʦʨʘ ʥʘ ʝʜʠʥʠʮʫ ʜʣʠʥʳ. 

 

ʉʢʦʨʦʩʪʴ ʠʥʬʠʣʴʪʨʘʮʠʠ ʚʦʜʳ ʚ ʧʦʯʚʫ ʚ ʧʝʨʠʦʜ ʩʥʝʛʦʪʘʷʥʠʷ ʙʳʚʘʝʪ ʦʙʳʯʥʦ ʦʯʝʥʴ ʥʠʟʢʦʡ, ʧʦ-

ʵʪʦʤʫ ʧʨʠ ʨʘʩʯʝʪʘʭ ʩʢʦʨʦʩʪʥʳʤ ʥʘʧʦʨʦʤ ʧʨʝʥʝʙʨʝʛʘʶʪ. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʧʨʝʥʝʙʨʝʛʘʶʪ. ɺ ʪʘʢʠʭ ʫʩ-

ʣʦʚʠʷʭ ʧʨʠʥʠʤʘʶʪ, ʯʪʦ ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʫʢʣʦʥ ʙʫʜʝʪ ʨʘʚʝʥ ʧʴʝʟʦʤʝʪʨʠʯʝʩʢʦʤʫ [1]. ʊʦʛʜʘ, ʤʦʞʥʦ ʟʘʧʠ-

ʩʘʪʴ ʚʝʣʠʯʠʥʫ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʫʢʣʦʥʘ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 

Ό=
ῷ1 ῷ2

Љ
=
Ўῷ

Љ
 , 

 

ʛʜʝ: H1 ï ʧʴʝʟʦʤʝʪʨʠʯʝʩʢʠʡ ʥʘʧʦʨ ʚʦʜʳ ʚ ʚʳʩʰʝʡ ʪʦʯʢʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʩʣʦʷ ʧʦʯʚʳ; H2 ï ʧʴʝʟʦʤʝʪ-

ʨʠʯʝʩʢʠʡ ʥʘʧʦʨ ʚʦʜʳ ʚ ʥʠʟʰʝʡ ʪʦʯʢʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʩʣʦʷ ʧʦʯʚʳ; Љ- ʨʘʩʩʪʦʷʥʠʝ ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ ʦʪ 
ʚʳʩʰʝʡ ʜʦ ʥʠʟʰʝʡ ʪʦʯʢʠ. 

 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʧʨʦʠʟʚʝʜʝʥʠʝ ὯЉ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ ʚʦʜʳ ʚ ʣʶʙʦʡ 
ʪʦʯʢʝ ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ: 

 

ὺ= ὯϽ
Ўῷ 

Љ
 = ὯЉ. 

   

ʇʝʨʝʭʦʜʷ ʢ ʙʝʩʢʦʥʝʯʥʦ ʤʘʣʳʤ ʚʝʣʠʯʠʥʘʤ ʠ ʦʙʦʟʥʘʯʠʚ ʯʝʨʝʟ dz ʙʝʩʢʦʥʝʯʥʦ ʤʘʣʦʝ ʧʝʨʝʤʝʱʝʥʠʝ 

ʯʘʩʪʠʮʳ ʚʦʜʳ ʧʦ ʚʝʨʪʠʢʘʣʠ, ʘ ʯʝʨʝʟ dx ʙʝʩʢʦʥʝʯʥʦ ʤʘʣʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ, ʟʘʧʠʰʝʤ: 

 

‡= ὯϽ
Ὠᾀ

Ὠὼ
.                                                                         (2) 

 ʊʦʛʜʘ ʬʦʨʤʫʣʫ ʨʘʩʭʦʜʘ ʚʦʜʳ ʧʨʠ ʠʥʬʠʣʴʪʨʘʮʠʠ ʚ ʧʦʯʚʫ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

              

      ὗ=  =‡‫Ͻ Ὧ Ͻ‫Ͻ
Ὠᾀ

Ὠὼ 
.                                                                 (3) 

   

ʇʦ ʥʘʰʠʤ ʥʘʙʣʶʜʝʥʠʷʤ, ʧʨʦʮʝʩʩ ʩʥʝʛʦʪʘʷʥʠʷ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʜʚʫʤʷ ʧʫʪʷʤʠ. ɺ ʧʝʨʚʦʤ 

ʩʣʫʯʘʝ, ʝʩʣʠ ʚ ʥʘʯʘʣʝ ʟʠʤʳ ʚʳʧʘʜʘʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʥʝʛʘ ʠ ʚ ʪʝʯʝʥʠʠ ʚʩʝʛʦ ʟʠʤʥʝʛʦ ʧʝʨʠʦʜʘ 

ʠʤʝʶʪ ʤʝʩʪʦ ʯʘʩʪʳʝ ʦʪʪʝʧʝʣʠ, ʪʦ ʧʦʜ ʪʦʣʩʪʳʤ ʩʣʦʝʤ ʩʥʝʛʘ ʧʦʯʚʘ ʥʝ ʧʨʦʤʝʨʟʘʝʪ ʠ ʠʥʬʠʣʴʪʨʘʮʠʷ ʚʣʘʛʠ 

ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʧʦʩʪʝʧʝʥʥʦ, ʚʩʶ ʟʠʤʫ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʦʪʯʝʪʣʠʚʦ ʚʠʜʥʦ, ʝʩʣʠ ʧʨʝʜʰʝʩʪʚʫʶʱʘʷ 

ʦʩʝʥʴ ʙʳʣʘ ʩʫʭʦʡ, ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʧʝʨʝʜ ʫʭʦʜʦʤ ʚ ʟʠʤʫ ʙʳʣʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʠ ʙʦʣʴʰʠʥʩʪʚʦ ʢʨʫʧ-

ʥʳʭ ʠ ʩʨʝʜʥʠʭ ʧʦʨ ʚ ʧʦʯʚʝ ʥʝ ʙʳʣʠ ʟʘʧʦʣʥʝʥʳ ʚʦʜʦʡ [2, 3]. ʊʘʢʠʝ ʟʠʤʳ ʚ ʂʘʙʘʨʜʠʥʦ - ɹʘʣʢʘʨʩʢʦʡ ʨʝʩ-

ʧʫʙʣʠʢʝ ʙʳʚʘʶʪ ʥʝ ʦʯʝʥʴ ʯʘʩʪʦ, ʦʜʥʘʢʦ ʦʥʠ ʠʤʝʶʪ ʤʝʩʪʦ, ʥʘʧʨʠʤʝʨ ʟʠʤʘ 2020-2021 ʛʦʜʦʚ. 

ʈʘʩʩʤʦʪʨʠʤ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʠʥʬʠʣʴʪʨʘʮʠʠ ʚʣʘʛʠ ʚ ʧʦʯʚʫ ʩ ʥʘʨʝʟʘʥʥʳʤʠ ʚ ʥʝʡ ʱʝʣʷʤʠ. 

ɼʦʧʫʩʪʠʤ, ʯʪʦ ʧʦʯʚʘ ʚ ʱʝʣʷʭ ʨʘʟʨʳʭʣʝʥʘ ʠ ʠʤʝʝʪ ʙʦʣʴʰʫʶ ʧʦʨʠʩʪʦʩʪʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʩʪʘʣʴʥʳʤ ʤʦ-

ʥʦʣʠʪʦʤ ʧʦʯʚʳ. ɼʣʷ ʫʜʦʙʩʪʚʘ ʨʘʩʩʫʞʜʝʥʠʡ ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʦʡ, ʠʟʦʙʨʘʞʝʥʥʦʡ ʥʘ ʨʠʩʫʥ-

ʢʝ 1. ʆʙʦʟʥʘʯʠʤ ʯʝʨʝʟ AB ï ʣʠʥʠʶ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʳ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ, CD - ʣʠʥʠʶ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯ-

ɹ 
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ʚʳ, EF - ʣʠʥʠʶ ʚʦʜʦʫʧʦʨʥʦʛʦ ʩʣʦʷ. ɺ ʪʝʯʝʥʠʠ ʟʠʤʳ ʧʨʠ ʯʘʩʪʳʭ ʦʪʪʝʧʝʣʷʭ ʧʨʦʠʩʭʦʜʠʪ ʪʘʷʥʠʝ ʩʥʝʞʥʦ-

ʛʦ ʧʦʢʨʦʚʘ ʠ ʨʘʚʥʦʤʝʨʥʘʷ ʠʥʬʠʣʴʪʨʘʮʠʷ ʚʣʘʛʠ ʧʦ ʣʠʥʠʠ CD. ʊʘʢ ʢʘʢ ʱʝʣʴ ʠʤʝʝʪ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʢʨʫʧʥʳʭ ʧʦʨ, ʚʣʘʛʘ, ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʠʣʳ ʛʨʘʚʠʪʘʮʠʠ, ʙʫʜʝʪ ʧʨʦʥʠʢʘʪʴ ʚ ʱʝʣʴ ʠ ʨʘʟʝʱʘʪʴʩʷ ʦʧʨʝʜʝʣʝʥ-

ʥʳʤ ʦʙʨʘʟʦʤ. [4] 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʈʘʩʯʝʪʥʘʷ ʩʭʝʤʘ 

 

ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʩʥʝʛʦʪʘʷʥʠʷ, ʧʦ ʤʝʨʝ ʠʥʬʠʣʴʪʨʘʮʠʠ, ʚʣʘʛʦʝʤʢʦʩʪʴ ʧʦʯʚʳ ʙʫʜʝʪ ʫʤʝʥʴʰʘʪʴʩʷ 

ʦʪ ʧʦʣʥʦʡ ʜʦ ʥʘʠʤʝʥʴʰʝʡ, ʘ ʣʠʥʠʷ ʨʘʟʜʝʣʘ CD ʧʦʣʥʦʡ ʠ ʥʘʠʤʝʥʴʰʝʡ ʚʣʘʛʦʝʤʢʦʩʪʠ ʙʫʜʝʪ ʧʦʩʪʝʧʝʥʥʦ 

ʧʝʨʝʭʦʜʠʪʴ ʚ ʜʚʝ ʧʣʘʚʥʳʝ ʢʨʠʚʳʝ C1G ʠ D1H ʩʦʝʜʠʥʷʷʩʴ ʧʦ ʣʠʥʠʠ GH ʥʘ ʜʥʝ ʱʝʣʠ [5]. ɺʦʟʴʤʝʤ ʧʣʦ-

ʩʢʫʶ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ XOY ʩ ʥʘʯʘʣʦʤ ʚ ʪʦʯʢʝ ʆ. ʀʟ ʫʨʘʚʥʝʥʠʷ (2) ʩʣʝʜʫʝʪ, ʯʪʦ ʩʢʦʨʦʩʪʴ v ʬʠʣʴʪʨʘ-

ʮʠʠ ʚʣʘʛʠ ʚ ʪʦʯʢʝ  N ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʪʘʥʛʝʥʩʫ ʫʛʣʘ ʥʘʢʣʦʥʘ ʢʨʠʚʦʡ HD1 ʚ ʪʦʯʢʝ ʄ. ʀʟ ʫʨʘʚʥʝʥʠʷ (3) 

ʚʠʜʥʦ, ʯʪʦ ʬʠʣʴʪʨʘʮʠʷ ʚʣʘʛʠ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʯʝʨʝʟ ʧʣʘʩʪ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ 

˒  .‫ ̒̌̉ ̐ ̠̝̑̉̎̓ ʜʣʠʥʫ ʱʝʣʠ l, ʘ ʚʳʩʦʪʫ z, ʪʦ ʫʨʘʚʥʝʥʠʝ (3) ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ: 

 
 

ὗ= ὯϽᾀϽὰϽ
Ὠᾀ

Ὠὼ
. 

 

ʇʦʩʣʝ ʨʘʟʜʝʣʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ ʠ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ, ʧʦʣʫʯʠʤ: 

 

ὼ= ὢέ+
ὯϽὰ

2ὗ
Ͻ(ᾀ Ὤ). 
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ɸʥʥʦʪʘʮʠʷ 

ʃʫʯʰʠʡ ʫʨʦʞʘʡ ʚ ʥʘʰʠʭ ʦʧʳʪʘʭ ʥʘ ʢʦʥʪʨʦʣʴʥʳʭ ʚʘʨʠʘʥʪʘʭ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʥʘʙʣʶ-

ʜʘʣʩʷ ʫ ʛʠʙʨʠʜʘ ɻʝʥʝʟʠʩ. ɻʠʙʨʠʜʳ ʅʦʚʘʤʠʢʩ ʠ ɼʫʥʢʘʥ ʧʦʢʘʟʘʣʠ ʤʠʥʠʤʘʣʴʥʳʝ ʫʨʦʞʘʠ ʚ ʥʘʰʠʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷʭ ʚ ʫʩʣʦʚʠʷʭ ʬʦʥʘ ʙʝʟ ʫʜʦʙʨʝʥʠʡ. ɼʣʷ ʩʥʠʞʝʥʠʷ ʨʘʟʚʠʪʠʷ ʬʠʪʦʧʘʪʦʛʝʥʦʚ ʠ ʫʚʝʣʠʯʝʥʠʷ ʫʨʦ-
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ɼʫʥʢʘʥ ʩ ʚʥʝʩʝʥʠʝʤ ʫʜʦʙʨʝʥʠʡ (40 ʢʛ ʥʠʪʨʘʙʦʨʘ +100 ʢʛ ɼʠʘʤʤʦʬʦʩʢʠ N10P26K26). 
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Annotation 

The best yield in our experiments on the control variants without fertilizers was observed for hybrid 

Genesis. Novamix and Duncan hybrids showed minimal yields in our studies under background conditions 

without fertilizers. To reduce the development of phytopathogens and increase sunflower yield in the condi-

tions of the Samara region we recommend to cultivate Genesis and Duncan hybrids with fertilizers (40 kg 

Nitrabor +100 kg Diammophoska N10P26K26). 

Keywords: sunflower, hybrids, diseases, infestation, yield. 

 

 

ʨʝʜʠ ʤʥʦʛʠʭ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ, ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ, ʧʦʜʩʦʣʥʝʯʥʠʢ ï ʦʩʥʦʚʥʘʷ. 

ʅʘ ʝʛʦ ʜʦʣʶ ʧʨʠʭʦʜʠʪʩʷ 75% ʧʣʦʱʘʜʠ ʧʦʩʝʚʘ ʚʩʝʭ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʠ ʜʦ 80% ʧʨʦʠʟʚʦ-

ʜʠʤʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʘʩʣʘ.  

ɺ ʈʦʩʩʠʠ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʥʘʠʙʦʣʴʰʝʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʬʦʨʤ, ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʢʫʣʴʪʫʨʥʦʛʦ ʧʦʜ-

ʩʦʣʥʝʯʥʠʢʘ [3, ʩ. 1022; 4, ʩ. 262].  

ʆʜʥʘ ʠʟ ʧʨʠʯʠʥ ʵʪʦʛʦ ï ʟʘʤʝʪʥʳʝ ʧʦʪʝʨʠ ʫʨʦʞʘʷ ʦʪ ʙʦʣʝʟʥʝʡ, ʚʨʝʜʠʪʝʣʝʡ ʠ ʩʦʨʥʷʢʦʚ. ʆʥʠ ʩʚʷ-

ʟʘʥʳ ʩ ʨʷʜʦʤ ʬʘʢʪʦʨʦʚ: ʩʝʚʦʦʙʦʨʦʪʳ ʩ ʫʢʦʨʦʯʝʥʥʦʡ ʨʦʪʘʮʠʝʡ (2-3-ʧʦʣʴʥʳʝ), ʧʨʝʦʙʣʘʜʘʥʠʝ ʟʘʨʫʙʝʞ-

ʥʳʭ ʛʠʙʨʠʜʦʚ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʥʝʫʩʪʦʡʯʠʚʳʭ ʢ ʛʨʠʙʥʦʡ ʵʪʠʦʣʦʛʠʠ ʠ ʟʘʨʘʟʠʭʝ, ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ, ʙʦʣʝʝ 

ʘʛʨʝʩʩʠʚʥʳʭ ʨʘʩ ʧʘʪʦʛʝʥʦʚ [1, ʩ. 315; 2, ʩ.67-72]. ɼʣʷ ʙʦʨʴʙʳ ʩ ʵʪʠʤʠ ʬʘʢʪʦʨʘʤʠ ʧʨʝʜʧʨʠʷʪʠʷ ʠʩʧʦʣʴ-

ʟʫʶʪ ʨʘʟʥʳʝ ʤʝʪʦʜʳ (ʩʦʨʪʘ ʠ ʛʠʙʨʠʜʳ, ʭʠʤʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ, ʤʝʭʘʥʠʯʝʩʢʠʝ ʦʙʨʘʙʦʪ-

ʢʠ, ʩʝʚʦʦʙʦʨʦʪʳ) [5, ʩ. 189; 6, ʩ. 20; 7 ʩ. 14]. 

ʅʘʠʙʦʣʝʝ ʵʢʦʣʦʛʠʯʥʳʡ ʩʧʦʩʦʙ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ï ʵʪʦ ʧʦʜʙʦʨ ʫʩʪʦʡʯʠʚʳʭ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ 

ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʨʘʡʦʥʠʨʦʚʘʥʥʳʭ ʜʣʷ ʪʦʡ ʠʣʠ ʠʥʦʡ ʦʙʣʘʩʪʠ. ʋʩʧʝʭʠ ʩʝʣʝʢʮʠʠ ʠ ʭʦʨʦʰʦ ʦʨʛʘʥʠʟʦʚʘʥ-

ʥʦʝ ʩʝʤʝʥʦʚʦʜʩʪʚʦ ʦʙʝʩʧʝʯʠʚʘʶʪ ʨʦʩʪ ʨʘʟʥʦʦʙʨʘʟʠʷ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ.  

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʚ ʨʘʩʪʠʪʝʣʴʥʦʤ ʦʨʛʘʥʠʟʤʝ ʚʦʟʥʠʢʘʝʪ ʠ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʨʘʩʪʝʥʠʝʤ, ʧʘʪʦʛʝʥʘʤʠ ʠ ʬʘʢʪʦʨʘʤʠ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʠ ʚʨʝʜʦʥʦʩʥʦʩʪʴ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʚʠʜʘ ʚʨʝʜʥʦʛʦ ʦʨʛʘʥʠʟʤʘ ʩʠʣʴʥʦ ʚʘʨʴʠʨʫʶʪ ʥʝ ʪʦʣʴʢʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʫʩʣʦʚʠʡ ʛʦʜʘ, ʥʦ ʠ ʧʦʣʷ, ʥʘ ʢʦʪʦʨʦʤ ʚʦʟʜʝʣʳʚʘʝʪʩʷ ʧʦʜʩʦʣʥʝʯʥʠʢ. 

ʋʨʦʞʘʡʥʦʩʪʴ ʤʦʞʥʦ ʧʦʚʳʩʠʪʴ ʥʝ ʪʦʣʴʢʦ ʟʘ ʩʯʝʪ ʥʦʚʳʭ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ, ʥʦ ʠ ʧʫʪʝʤ ʩʦʚʝʨ-

ʰʝʥʩʪʚʦʚʘʥʠʷ ʢʦʤʧʣʝʢʩʘ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ, ʪʘʢʠʭ ʢʘʢ ʩʨʦʢʠ ʧʦʩʝʚʘ, ʛʫʩʪʦʪʘ ʩʪʦʷʥʠʷ, ʚʳʙʦʨ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʠ ʜʨ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʬʠʪʦʩʘʥʠʪʘʨʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʧʦʩʝʚʦʚ ʚ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʠ ʧʦʢʘʟʘʣ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ 

ʧʦʨʘʞʸʥʥʦʩʪʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʨʞʘʚʯʠʥʦʡ ʣʠʩʪʴʝʚ ʠ ʩʝʨʦʡ ʛʥʠʣʴʶ ʢʦʨʟʠʥʦʢ. ɼʨʫʛʠʭ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥ-

ʥʳʭ ʬʠʪʦʧʘʪʦʛʝʥʦʚ ʠ ʚʨʝʜʠʪʝʣʝʡ ʠʟʫʯʘʝʤʦʡ ʢʫʣʴʪʫʨʳ ʦʙʥʘʨʫʞʝʥʦ ʥʝ ʙʳʣʦ. ɿʘʩʦʨʝʥʥʦʩʪʴ ʘʛʨʦʮʝʥʦʟʦʚ 

ʚ ʦʧʳʪʝ ʙʳʣʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʠ ʦʜʠʥʘʢʦʚʦʡ ʧʦ ʚʩʝʤ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ. 

ɺ ʧʦʩʝʚʘʭ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥ-

ʥʦʩʪʴ ʩʝʨʦʡ ʛʥʠʣʠ ʙʳʣʘ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ, ʯʝʤ ʥʘ ʫʜʦʙʨʝʥʥʳʭ ʜʝʣʷʥʢʘʭ (ʪʘʙʣ. 1). ʈʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʴ 

ʩʝʨʦʡ ʛʥʠʣʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʫʯʘʝʤʳʭ ʛʠʙʨʠʜʦʚ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʨʘʟʣʠʯʘʣʘʩʴ ʥʝʩʫʱʝʩʪʚʝʥʥʦ ʧʦ ʚʩʝʤ 

ʚʘʨʠʘʥʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

 

ʊʘʙʣʠʮʘ 1ï ʇʦʨʘʞʝʥʥʦʩʪʴ ʛʠʙʨʠʜʦʚ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʩʝʨʦʡ ʛʥʠʣʴʶ, 2022 ʛ. 

ɺʘʨʠʘʥʪ ʦʧʳʪʘ ɻʠʙʨʠʜ ʈʘʟʚʠʪʠʝ ʙʦʣʝʟʥʠ, ʙʘʣʣ ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ, % 

ʂʦʥʪʨʦʣʴ 

(ʙʝʟ ʫʜʦʙʨʝʥʠʷ) 

 

ɻʝʥʝʟʠʩ 2,51 33,1 

ʃɻ-55-43 2,56 33,4 

ʃɻ-50-455 2,32 32,4 

ʅʦʚʘʤʠʢʩ 2,52 33,0 

ɼʫʥʢʘʥ 2,40 32,8 

ʅʠʪʨʘʙʦʨ 

+N10P26K26 

ɻʝʥʝʟʠʩ 1,80 25,9 

ʃɻ-55-43 1,88 26,3 

ʃɻ-50-455 1,84 28,4 

ʅʦʚʘʤʠʢʩ 1,84 28,7 

ɼʫʥʢʘʥ 1,72 28,5 

ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨ-

ʨʝʣʷʮʠʠ 

ʫʨʦʞʘʡʥʦʩʪʴ -0,940 -0,880 

ʤʘʩʣʠʯʥʦʩʪʴ -0,959 -0,939 

 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʩʝʨʦʡ ʛʥʠʣʠ ʨʘʟʣʠʯʘʣʘʩʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʠ ʦʪ ʠʟʫʯʘʝʤʳʭ ʛʠʙʨʠʜʦʚ ʧʦʜ-

ʩʦʣʥʝʯʥʠʢʘ ʠ ʬʦʥʦʚ ʫʜʦʙʨʝʥʠʷ. ɺʥʝʩʝʥʠʝ ʅʠʪʨʘʙʦʨʘ ʠ ʜʠʘʤʤʦʬʦʩʢʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʤʝʥʴʰʝʥʠʶ 

ʨʘʟʚʠʪʠʷ ʛʥʠʣʠ ʢʦʨʟʠʥʢʠ ʧʦ ʚʩʝʤ ʛʠʙʨʠʜʘʤ ʙʦʣʝʝ, ʯʝʤ ʥʘ 0,5 ʙʘʣʣʘ. 

ʉ 
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ɺ ʘʛʨʦʮʝʥʦʟʘʭ ʛʠʙʨʠʜʦʚ, ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʙʝʟ ʫʜʦʙʨʝʥʠʡ, ʤʝʥʴʰʝ ʧʦʨʘʞʘʣʩʷ ʃɻ-50-455, ʙʦʣʝʝ 

ʟʥʘʯʠʪʝʣʴʥʦ ï ɼʫʥʢʘʥ. ʇʨʠʤʝʥʝʥʠʝ ʤʠʢʨʦ-ʠ ʤʘʢʨʦʫʜʦʙʨʝʥʠʡ, ʠ ʩʢʦʨʝʝ ʚʩʝʛʦ ʚʣʠʷʥʠʝ ʙʦʨʘ, ʧʦʟʚʦʣʠʣʦ 

ʧʦʯʪʠ ʩʛʣʘʜʠʪʴ ʩʪʝʧʝʥʴ ʨʘʟʚʠʪʠʷ ʩʝʨʦʡ ʛʥʠʣʠ ʥʘ ʠʟʫʯʘʝʤʳʭ ʛʠʙʨʠʜʘʭ ʧʦʜʩʦʣʥʝʯʥʠʢʘ. 

ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʛʠʙʨʠʜʳ ʚ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠʤʝʶʪ ʥʝʢʦʪʦʨʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ 

ʩʝʨʦʡ ʛʥʠʣʠ, ʥʦ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʵʪʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʢʘʨʤʣʠʚʘʪʴ ʨʘʩʪʝʥʠʡ ʤʠʢʨʦ - ʠ 

ʤʘʢʨʦʫʜʦʙʨʝʥʠʷʤʠ.  

ʈʘʩʩʯʠʪʘʥʥʳʡ ʥʘʤʠ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʧʦʨʘʞʝʥʥʦʩʪʴʶ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʩʝʨʦʡ ʛʥʠ-

ʣʴʶ ʠ ʫʨʦʞʘʡʥʦʩʪʴʶ ʧʦʢʘʟʘʣ ʦʙʨʘʪʥʫʶ ʩʫʱʝʩʪʚʝʥʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʵʪʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ. ɸ 

ʤʘʩʣʠʯʥʦʩʪʴ ʧʦʣʫʯʘʝʤʦʛʦ ʫʨʦʞʘʷ ʥʘ ʚʳʩʦʢʦʤ ʟʥʘʯʠʤʦʤ ʫʨʦʚʥʝ ʪʘʢʞʝ ʟʘʚʠʩʠʪ ʦʪ ʩʪʝʧʝʥʠ ʨʘʟʚʠʪʠʷ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʠ ʵʪʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʢʦʨʟʠʥʦʢ ʧʦʜʩʦʣʥʝʯʥʠʢʘ. 

ʇʦʜʩʦʣʥʝʯʥʠʢ ʚ ʥʘʰʠʭ ʦʧʳʪʘʭ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʧʦʨʘʞʘʣʩʷ ʨʞʘʚʯʠʥʦʡ, ʥʦ ʚʩʝ ʞʝ ʤʦʞʥʦ ʦʪʩʣʝ-

ʜʠʪʴ ʥʝʢʦʪʦʨʳʝ ʪʝʥʜʝʥʮʠʠ ʚʣʠʷʥʠʷ ʠʟʫʯʘʝʤʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʨʘʟʚʠʪʠʝ ʵʪʦʛʦ ʬʠʪʦʧʘʪʦʛʝʥʘ (ʪʘʙʣ. 2). 

ʅʠʪʨʘʙʦʨ ʠ ʜʠʘʤʤʦʬʦʩʢʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʣʘ ʩʪʝʧʝʥʴ ʨʘʟʚʠʪʠʷ ʨʞʘʚʯʠʥʳ ʠ ʥʝ ʥʘ ʚʩʝʭ ʛʠʙ-

ʨʠʜʘʭ. ʃɻ-50-455 ʠ ʅʦʚʘʤʠʢʩ, ʜʘʞʝ, ʥʝʩʢʦʣʴʢʦ ʩʠʣʴʥʝʝ ʧʦʨʘʞʘʣʠʩʴ ʥʘ ʫʜʦʙʨʝʥʥʦʤ ʬʦʥʝ, ʪʘʢʠʤ ʦʙʨʘ-

ʟʦʤ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʥʘ ʣʠʩʪʦʩʪʝʙʣʝʚʳʝ ʠʥʬʝʢʮʠʠ ʫʜʦʙʨʝʥʠʷ ʦʢʘʟʳʚʘʶʪ ʤʝʥʴʰʝʝ ʚʣʠʷʥʠʝ, 

ʯʝʤ ʥʘ ʟʘʙʦʣʝʚʘʥʠʷ ʢʦʨʟʠʥʦʢ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʥʦ ʜʘʥʥʦʝ ʥʘʙʣʶʜʝʥʠʝ ʪʨʝʙʫʝʪ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʤʥʦʛʦ-

ʣʝʪʥʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ. 

ʅʝ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʣʘʩʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʨʞʘʚʯʠʥʳ ʤʠʢʨʦ-ʠ ʤʘʢʨʦʫʜʦʙʨʝʥʠʠ ʚ ʧʦʩʝʚʘʭ 

ʠʟʫʯʘʝʤʳʭ ʛʠʙʨʠʜʦʚ ʥʘ 2-3 %. 

 

ʊʘʙʣʠʮʘ 2 ï ʇʦʨʘʞʝʥʥʦʩʪʴ ʛʠʙʨʠʜʦʚ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʨʞʘʚʯʠʥʦʡ, 2022 ʛ. 

ɺʘʨʠʘʥʪ ʦʧʳʪʘ ɻʠʙʨʠʜ 
ʈʘʟʚʠʪʠʝ ʙʦʣʝʟʥʠ, 

ʙʘʣʣ 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ, 

% 

ʂʦʥʪʨʦʣʴ (ʙʝʟ ʫʜʦʙʨʝʥʠʡ) ɻʝʥʝʟʠʩ 0,32 8,9 

ʃɻ-55-43 0,32 9,3 

ʃɻ-50-455 0,20 10,7 

ʅʦʚʘʤʠʢʩ 0,24 11,3 

ɼʫʥʢʘʥ 0,40 12,4 

ʅʠʪʨʘʙʦʨ +N10P26K26 ɻʝʥʝʟʠʩ 0,25 7,1 

ʃɻ-55-43 0,16 7,3 

ʃɻ-50-455 0,28 8,5 

ʅʦʚʘʤʠʢʩ 0,28 8,7 

ɼʫʥʢʘʥ 0,24 9,4 

ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʫʨʦʞʘʡʥʦʩʪʴ -0,339 -0,761 

ʤʘʩʣʠʯʥʦʩʪʴ -0,371 -0,708 

 

ʄʝʥʝʝ ʧʦʨʘʞʝʥʥʳʤ ʨʞʘʚʯʠʥʦʡ ʥʘ ʢʦʥʪʨʦʣʴʥʳʭ ʜʝʣʷʥʢʘʭ ʙʝʟ ʫʜʦʙʨʝʥʠʡ ʦʢʘʟʘʣʩʷ ʛʠʙʨʠʜ ʃɻ-50-

455, ʘ ʩʘʤʳʤ ʧʦʨʘʞʝʥʥʳʤ ʛʠʙʨʠʜ ɼʫʥʢʘʥ.  

ʅʘ ʫʜʦʙʨʝʥʥʳʭ ʬʦʥʘʭ ʤʠʢʨʦ-ʠ-ʤʘʢʨʦʫʜʦʙʨʝʥʠʷʤʠ ʩʘʤʳʤ ʫʩʪʦʡʯʠʚʳʤ ʢ ʣʠʩʪʦʩʪʝʙʣʝʚʦʡ ʠʥʬʝʢ-

ʮʠʠ ʦʢʘʟʘʣʩʷ ʛʠʙʨʠʜ ʃɻ-55-43, ʥʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʟʘʨʘʞʝʥʠʶ ʨʞʘʚʯʠʥʦʡ ʚ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝ-

ʨʠʦʜ 2022 ʛ. ʙʳʣʠ ʛʠʙʨʠʜʳ ʃɻ-50-455 ʠ ʅʦʚʘʤʠʢʩ.  

ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʠʟʫʯʘʝʤʳʝ ʛʠʙʨʠʜʳ ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʨʞʘʚʯʠʥʝ, ʥʦ 

ʥʫʞʥʦ ʧʨʦʚʝʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʪ.ʢ. ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʚ 2022 ʛ. ʙʳʣʠ ʥʝ ʙʣʘʛʦʧʨʠʷʪʥʳ 

ʜʣʷ ʨʘʟʚʠʪʠʷ ʨʞʘʚʯʠʥʳ. 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ ʧʦʢʘʟʳʚʘʶʪ ʥʝʟʥʘʯʠʪʝʣʴʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʤʘʩʣʠʯʥʦ-

ʩʪʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʦʪ ʩʪʝʧʝʥʠ ʨʘʟʚʠʪʠʷ ʨʞʘʚʯʠʥʳ ʥʘ ʠʟʫʯʘʝʤʳʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ï ʛʠʙʨʠʜʦʚ ʠ ʫʜʦʙ-

ʨʝʥʠʡ, ʠ ʜʦʩʪʘʪʦʯʥʦ ʩʫʱʝʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ ʦʪ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʠ ʟʘʙʦʣʝʚʘʥʠʷ. 

ʇʨʠʤʝʥʝʥʠʝ ʤʠʢʨʦ- ʤʘʢʨʦʫʜʦʙʨʝʥʠʡ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʚʝʣʠʯʝʥʠʝ ʤʘʩʣʠʯʥʦʩʪʠ ʩʝʤʷʥ ʧʦʜʩʦʣ-

ʥʝʯʥʠʢʘ, ʯʪʦ ʭʦʨʦʰʦ ʚʠʜʥʦ ʥʘ ʨʠʩ. 1. ʇʨʠ ʯʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʅʠʪʨʘʙʦʨʘ ʠ ʜʠʘʤʤʦʬʦʩʢʠ ʧʦʟʚʦʣʠʣʘ 

ʫʨʘʚʥʷʪʴ ʨʘʟʣʠʯʠʝ ʚ ʤʘʩʣʠʯʥʦʩʪʠ ʠʟʫʯʘʝʤʳʭ ʛʠʙʨʠʜʦʚ. 

ʅʘʠʙʦʣʴʰʘʷ ʤʘʩʣʠʯʥʦʩʪʴ ʚ ʢʦʥʪʨʦʣʴʥʳʭ ʚʘʨʠʘʥʪʘʭ ʙʝʟ ʫʜʦʙʨʝʥʠʡ ʫ ʛʠʙʨʠʜʘ ʅʦʚʘʤʠʢʩ ï 

46,89% ʥʘʠʤʝʥʴʰʘʷ ʫ ʛʠʙʨʠʜʘ ʃɻ-50-455 ï 46,44%, ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʫʜʦʙʨʝʥʠʷʤʠ ʥʘʠʙʦʣʴʰʫʶ ʤʘʩʣʠʯ-

ʥʦʩʪʴ ʜʘʣ ʛʠʙʨʠʜ ɻʝʥʝʟʠʩ ï 48,81%, ʯʫʪʴ ʤʝʥʴʰʫʶ 48,77% ɼʫʥʢʘʥ ʠ ʥʘʠʤʝʥʴʰʫʶ ʃɻ-55-43 - 48,61%. 

ʅʦ ʥʘ ʫʜʦʙʨʝʥʥʦʤ ʬʦʥʝ ʨʘʟʣʠʯʠʷ ʧʦ ʤʘʩʣʠʯʥʦʩʪʠ ʫ ʠʟʫʯʘʝʤʳʭ ʛʠʙʨʠʜʦʚ ʚ ʜʝʩʷʪʳʭ ʜʦʣʷʭ ʦʪ ʝʜʠʥʠʮʳ, 

ʯʪʦ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʦʰʠʙʢʝ ʦʧʳʪʘ. 

ʃʫʯʰʠʡ ʫʨʦʞʘʡ ʚ ʥʘʰʠʭ ʦʧʳʪʘʭ ʥʘ ʢʦʥʪʨʦʣʴʥʳʭ ʚʘʨʠʘʥʪʘʭ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʥʘʙʣʶ-

ʜʘʣʩʷ ʫ ʛʠʙʨʠʜʘ ɻʝʥʝʟʠʩ ï 23,8 ʮ/ʛʘ (ʨʠʩ. 2). ɻʠʙʨʠʜʳ ʅʦʚʘʤʠʢʩ ʠ ɼʫʥʢʘʥ ʧʦʢʘʟʘʣʠ ʤʠʥʠʤʘʣʴʥʳʝ ʫʨʦ-

ʞʘʠ ʚ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʬʦʥʘ ʙʝʟ ʫʜʦʙʨʝʥʠʡ. 

 



152 

 

 
ʈʠʩʫʥʦʢ 1 ï ʄʘʩʣʠʯʥʦʩʪʴ ʛʠʙʨʠʜʦʚ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, % 

 

 
ʈʠʩʫʥʦʢ 2 ï ʋʨʦʞʘʡʥʦʩʪʴ ʛʠʙʨʠʜʦʚ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʮ/ʛʘ 

 

ʇʨʠ ʚʥʝʩʝʥʠʠ ʅʠʪʨʘʙʦʨʘ ʠ ʜʠʘʤʤʦʬʦʩʢʠ ʥʘʠʙʦʣʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʦʪʤʝʯʘʣʘʩʴ ʫ ʛʠʙʨʠʜʘ ɼʫʥ-

ʢʘʥ ï 27,3 ʮ/ʛʘ, ʥʦ ʅʦʚʘʤʠʢʩ ʠ ɻʝʥʝʟʠʩ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʦʪʩʪʘʚʘʣʠ ʦʪ ʣʠʜʠʨʫʶʱʝʛʦ ʛʠʙʨʠʜʘ. ʅʘʠʤʝʥʴ-

ʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʫʜʦʙʨʝʥʠʡ ʥʘʙʣʶʜʘʣʘʩʴ ʚ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 2022 ʛ. ʚ ʘʛʨʦ-

ʮʝʥʦʟʝ ʛʠʙʨʠʜʘ ʃɻ-50-455 ï 26,0 ʮ/ʛʘ. 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ ʧʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦʜʩʦʣʥʝʯʥʠʢʘ 

ʩʝʨʦʡ ʛʥʠʣʠ. ʈʘʟʚʠʪʠʝ ʨʞʘʚʯʠʥʳ ʧʦʯʪʠ ʥʝ ʚʣʠʷʝʪ ʥʘ ʥʘʢʦʧʣʝʥʠʷ ʫʨʦʞʘʷ ʠʟʫʯʘʝʤʦʡ ʢʫʣʴʪʫʨʦʡ. ʉʣʝʜʦ-

ʚʘʪʝʣʴʥʦ, ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʚʦ ʚʪʦʨʫʶ ʧʦʣʦʚʠʥʫ ʚʝʛʝʪʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʩʪʘʣʴʥʦʝ 

ʚʥʠʤʘʥʠʝ ʦʙʨʘʱʘʪʴ ʥʘ ʟʘʙʦʣʝʚʘʥʠʷ ʢʦʨʟʠʥʦʢ, ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʥʘ ʩʝʨʫʶ ʛʥʠʣʴ. 

ɼʣʷ ʩʥʠʞʝʥʠʷ ʨʘʟʚʠʪʠʷ ʬʠʪʦʧʘʪʦʛʝʥʦʚ ʠ ʫʚʝʣʠʯʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʚ ʫʩʣʦʚʠʷʭ 

ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʨʝʢʦʤʝʥʜʫʝʤ ʚʦʟʜʝʣʳʚʘʪʴ ʛʠʙʨʠʜʳ ɻʝʥʝʟʠʩ ʠ ɼʫʥʢʘʥ ʩ ʚʥʝʩʝʥʠʝʤ ʫʜʦʙʨʝʥʠʡ (40 

ʢʛ ʥʠʪʨʘʙʦʨʘ +100 ʢʛ ɼʠʘʤʤʦʬʦʩʢʠ N10P26K26). 

 

ʃʠʪʝʨʘʪʫʨʘ: 

1. ɹʫʭʦʥʦʚʘ ʖ.ɺ., ʄʠʭʠʥʘ ʅ.ɻ. ʄʦʥʠʪʦʨʠʥʛ ʚʨʝʜʠʪʝʣʝʡ ʠ ʙʦʣʝʟʥʝʡ ʧʦʜʩʦʣʥʝʯʥʠʢʘ // ʚ ʩʙʦʨʥʠ-

ʢʝ: ʅʘʫʢʘ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ: ʦʧʳʪ, ʧʨʦʙʣʝʤʳ ʠ ʧʫʪʠ ʠʭ ʨʝʰʝʥʠʷ. ʄʘʪʝ-

ʨʠʘʣʳ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. ɺʦʨʦʥʝʞ, 2021. ʉ. 314-319. 
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ɸnnotation 

The article discusses the heat balance of the Earth and the influence of greenhouse gases on it, in par-
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case, the release of dry saturated steam generated during the combustion of hydrocarbon fuels and cooking is 

not taken into account. 
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 ʚʩʝʭ ʥʘ ʩʣʫʭʫ ʚʳʨʘʞʝʥʠʷ ʪʠʧʘ ï çʟʝʣʝʥʘʷ ʵʥʝʨʛʝʪʠʢʘè, çʫʛʣʝʨʦʜʥʳʡ ʩʣʝʜè, çʚʦʜʦʨʦʜʥʘʷ 

ʵʥʝʨʛʝʪʠʢʘè, çʵʣʝʢʪʨʦʤʦʙʠʣʠè. ʆʙʦ ʚʩʝʤ ʵʪʦʤ ʥʘʧʠʩʘʥʦ ʩʪʦʣʴʢʦ, ʯʪʦ ʥʠ ʦʜʠʥ ʯʝʣʦʚʝʢ ʥʝ ʚ 

ʩʦʩʪʦʷʥʠʠ ʧʨʦʯʝʩʪʴ ʜʘʞʝ ʥʘʟʚʘʥʠʷ ʩʪʘʪʝʡ ʠ ʢʥʠʛ. ʇʦʧʳʪʘʝʤʩʷ ʨʘʟʦʙʨʘʪʴʩʷ, ʯʪʦ ʚʩʝ ʵʪʦ ʟʥʘʯʠʪ ʠ ʯʝʛʦ 

ʩʣʝʜʫʝʪ ʦʞʠʜʘʪʴ ʚ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ. ʆʩʥʦʚʥʦʡ ʧʦʩʪʫʣʘʪ çʟʝʣʝʥʳʭè ʠʟʚʝʩʪʝʥ ï ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ 

ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ ʠ ʥʠʯʝʛʦ ʙʦʣʝʝ. ɺʩʝ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʘʷ ʥʘʫʢʘ ʦʪʥʦʩʠʪ ʢ ʵʥʝʨʛʠʠ, ʧʦʣʫʯʘʝʤʦʡ ʦʪ ʚʦ-

ʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʢʨʦʤʝ ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʠ ʵʥʝʨʛʠʠ ʧʨʠʣʠʚʦʚ, ʝʩʪʴ ʵʥʝʨʛʠʷ, ʧʦʣʫʯʘʝ-

ʤʘʷ ʦʪ ʉʦʣʥʮʘ.  

ɺ ʢʦʩʤʦʩʝ ʜʚʘ ʪʝʣʘ ʰʘʨʦʦʙʨʘʟʥʦʡ ʬʦʨʤʳ ʦʙʤʝʥʠʚʘʶʪʩʷ ʣʫʯʠʩʪʦʡ ʵʥʝʨʛʠʝʡ, ʢʦʪʦʨʘʷ ʩ ʦʜʥʦʡ ʧʦ-

ʣʫʩʬʝʨʳ ʧʦʧʘʜʘʝʪ ʥʘ ʜʨʫʛʫʶ ʠ ʥʘʦʙʦʨʦʪ. ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʩʣʫʯʘʝ ʵʪʠ ʪʝʣʘ ï ʉʦʣʥʮʝ ʠ ɿʝʤʣʷ. ʉʪʦ-

ʨʦʥʥʝʤʫ ʥʘʙʣʶʜʘʪʝʣʶ ʚʩʝ ʧʣʘʥʝʪʳ ʠ ʟʚʝʟʜʳ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʢʘʢ ʜʠʩʢʠ. ʂʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʠʠ, ʧʝʨʝʜʘ-

ʚʘʝʤʦʛʦ ʦʪ ʉʦʣʥʮʘ ʢ ɿʝʤʣʝ, ʝʩʣʠ ʥʝ ʫʯʠʪʳʚʘʪʴ ʠʟʤʝʥʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʥʠʤʠ, ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ 

ʪʝʤʧʝʨʘʪʫʨ ʠ ʩʪʝʧʝʥʝʡ ʯʝʨʥʦʪʳ ʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ.  

ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ ʫʜʝʣʴʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʧʨʷʤʦʛʦ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʜʦʩʪʠʛʘʶʱʝʛʦ 

ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʩ ʨʷʜʦʤ ʜʦʧʫʱʝʥʠʡ ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʬʦʨʤʫʣʦʡ:  
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2
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4
) ï ʢʦʵʬʬʠʮʠʝʥʪ ʠʟʣʫʯʝʥʠʷ ʘʙʩʦʣʶʪʥʦ ʯʝʨʥʦʛʦ ʪʝʣʘ; 

1T  = 5780 ʂ ï ʩʨʝʜʥʷʷ ʵʬʬʝʢʪʠʚʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʉʦʣʥʮʘ; 

2T = 287,2 ʂ ï ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ. 
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ʅʘ ʦʩʚʝʱʝʥʥʦʡ ʩʪʦʨʦʥʝ ʢ ʥʝʤʫ ʧʨʠʙʘʚʠʪʩʷ ʦʪʨʘʞʝʥʥʘʷ ʯʘʩʪʴ ʩʦʣʥʝʯʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ 

ʟʦʩʚq , ʪ.ʝ. ʦʪʨʟʪʝʤʟʦʩʚ qqq += .  

ɽʩʣʠ ʩʦ ʩʧʫʪʥʠʢʘ ʠʟʤʝʨʷʪʴ ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ ʚ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʪʦʯʢʝ ʥʘ ʵʢʚʘʪʦʨʠʘʣʴʥʦʡ ʣʠʥʠʠ ʧʨʠ 

ʷʩʥʦʡ ʧʦʛʦʜʝ ʩ ʠʥʪʝʨʚʘʣʦʤ ʚ 12 ʯʘʩʦʚ, ʪʦ ʫʜʝʣʴʥʳʡ ʦʪʨʘʞʝʥʥʳʡ ʪʝʧʣʘ ʦʧʨʝʜʝʣʠʪʩʷ ʠʟ ʚʳʨʘʞʝʥʠʷ 

ʟʪʝʤʟʦʩʚʦʪʨ qqq -= , ʘ ʩʪʝʧʝʥʴ ʯʝʨʥʦʪʳ ɿʝʤʣʠ: 
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ʉʫʤʤʘʨʥʘʷ ʤʦʱʥʦʩʪʴ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʧʨʦʭʦʜʷʱʝʛʦ ʯʝʨʝʟ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ, ʦʨʠʝʥʪʠʨʦ-

ʚʘʥʥʦʡ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʧʦʪʦʢʫ ʩʦʣʥʝʯʥʳʭ ʣʫʯʝʡ, ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʦʜʥʦʡ ʘʩʪʨʦʥʦʤʠʯʝʩʢʦʡ ʝʜʠʥʠ-

ʮ  rʦʪ ʉʦʣʥʮʘ ʚʥʝ ʟʝʤʥʦʡ ʘʪʤʦʩʬʝʨʳ ʥʘʟʳʚʘʶʪ ʩʦʣʥʝʯʥʦʡ ʧʦʩʪʦʷʥʥʦʡ ʩʧq . ʅʘʠʙʦʣʝʝ ʪʦʯʥʦʡ ʝʝ ʦʮʝʥ-

ʢʦʡ ʩʯʠʪʘʝʪʩʷ 1360,8 Ñ 0,5 ɺʪ/ʤ
2
.  

ʉʫʤʤʘʨʥʳʡ ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ ʧʨʷʤʦʛʦ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʟʝʤʥʦʡ ʜʠʩʢ: 

 
2rqSqQ cʧcʧʩ p== , ɺʪ, 

ʛʜʝ:   cʧq  = 1360,8 ɺʪ/ʤ
2
 ï ʩʦʣʥʝʯʥʘʷ ʧʦʩʪʦʷʥʥʘʷ; 

2rS p=  127 451 473 ʢʤ
2 
ï ʧʣʦʱʘʜʴ ʜʠʩʢʘ ɿʝʤʣʠ; 

r  = 6371 ʢʤ ï ʩʨʝʜʥʠʡ ʨʘʜʠʫʩ ɿʝʤʣʠ; 

p= 3,14.  

ʋ 

https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D1%89%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%90%D1%81%D1%82%D1%80%D0%BE%D0%BD%D0%BE%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%B5%D0%B4%D0%B8%D0%BD%D0%B8%D1%86%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D1%81%D1%82%D1%80%D0%BE%D0%BD%D0%BE%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%B5%D0%B4%D0%B8%D0%BD%D0%B8%D1%86%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%BB%D0%BD%D1%86%D0%B5
https://ru.wikipedia.org/wiki/%D0%90%D1%82%D0%BC%D0%BE%D1%81%D1%84%D0%B5%D1%80%D0%B0_%D0%97%D0%B5%D0%BC%D0%BB%D0%B8
https://ru.wikipedia.org/wiki/%D0%92%D0%B0%D1%82%D1%82
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D1%80
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ʩQ = 1360,8*127 451 473*10
6
 = 173 436*10

12
 ɺʪ = 173 436 ʊɺʪ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ. ʆʙʱʘʷ ʤʦʱʥʦʩʪʴ 

ʚʩʝʭ ʜʝʡʩʪʚʫʶʱʠʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʚ ʤʠʨʝ ʦʢʦʣʦ 2 ʊɺʪ. 
 

ʊʝʧʣʦʚʦʡ ʧʦʪʦʢ ʧʨʷʤʦʛʦ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʧʦʛʣʦʱʝʥʥʳʡ ʟʝʤʥʦʡ ʜʠʩʢʦʤ ʤʝʥʴʰʝ, ʧʦʩʢʦʣʴ-

ʢʫ ʯʘʩʪʴ ʝʛʦ ʦʪʨʘʟʠʪʩʷ:  

ʦʪʨʩʧ QQQ -= , 

ʛʜʝ ʦʪʨQ  ï ʦʪʨʘʞʝʥʥʳʡ ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ, ɺʪ. 

 

ʇʨʠʤʝʨʥʦ 1/3 ʦʪʨʘʟʠʪʩʷ ʟʝʤʥʦʡ ʘʪʤʦʩʬʝʨʦʡ. ʏʘʩʪʴ ʧʦʪʦʢʘ ʧʦʛʣʦʪʠʪʩʷ ʘʪʤʦʩʬʝʨʦʡ. ʆʩʪʘʚʰʘʷʩʷ 

ʯʘʩʪʴ ʵʥʝʨʛʠʷ  ʠ ʧʦʛʣʦʱʘʝʪʩʷ ʦʙʨʘʱʝʥʥʦʡ ʢ ʉʦʣʥʮʫ ʧʦʣʫʩʬʝʨʦʡ ɿʝʤʣʠ, ʧʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʪʦʨʦʡ 

ʨʘʚʥʘ 205 036 000 ʢʤ
2
. ʊʝʧʣʦʚʦʡ ʧʦʪʦʢ ʥʘ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʥʝʨʘʚʥʦʤʝʨʥʦ, ʫʤʝʥʴ-

ʰʘʷʩʴ ʦʪ ʮʝʥʪʨʘ ʜʠʩʢʘ ʢ ʧʝʨʠʬʝʨʠʠ, ʪ.ʝ. ʦʪ ʚʝʨʰʠʥʳ ʧʦʣʫʩʬʝʨʳ ʢ ʝʝ ʦʩʥʦʚʘʥʠʶ.  

ʇʨʷʤʦʝ ʥʦʨʤʘʣʴʥʦʝ ʠʟʣʫʯʝʥʠʝ ʠʟʤʝʨʷʝʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʚ ʟʘʜʘʥʥʦʤ ʤʝʩʪʝ ʩ ʵʣʝʤʝʥʪʦʤ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʤ ʉʦʣʥʮʫ. ʄʘʢʩʠʤʘʣʴʥʦʡ ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ, ʜʦʩʪʠʛʰʠʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ɿʝʤʣʠ max
ʟʧq , ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʘʪʤʦʩʬʝʨʳ ʠ ʰʘʨʦʚʦʡ ʬʦʨʤʳ, ʩʣʝʜʫʝʪ ʠʟʤʝʨʷʪʴ ʚ ʮʝʥʪʨʝ ʝʝ ʜʠʩʢʘ. ʊʦʣʴʢʦ 

ʧʦ ʣʠʥʠʠ, ʩʦʝʜʠʥʷʶʱʝʡ ʮʝʥʪʨʳ ʜʠʩʢʦʚ ʉʦʣʥʮʘ ʠ ɿʝʤʣʠ, ʧʨʦʭʦʜʷʪ ʢʨʘʪʯʘʡʰʠʡ ʧʫʪʴ ʣʫʯʘ ʪʝʧʣʦʚʦʛʦ 

ʧʦʪʦʢʘ ʯʝʨʝʟ ʟʝʤʥʫʶ ʘʪʤʦʩʬʝʨʫ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʦʧʦʩʪʘʚʠʤʳʭ ʧʦ ʚʨʝʤʝʥʠ ʧʨʠʙʦʨʥʳʭ 

ʜʘʥʥʳʭ ʠʟʤʝʨʝʥʠʷ ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʦʯʢʝ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʥʘʭʦʜʷʱʝʡʩʷ ʥʘ ʵʢ-

ʚʘʪʦʨʝ. ʊʘʤ ʵʪʘʣʦʥʥʳʤ ʧʠʨʛʝʣʠʦʤʝʪʨʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʜʝʣʴʥʳʡ ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ ʧʨʷʤʦʛʦ ʩʦʣʥʝʯʥʦʛʦ 

ʠʟʣʫʯʝʥʠʷ ʥʘ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ.  

ʄʘʢʩʠʤʘʣʴʥʳʡ ʩʝʢʫʥʜʥʳʡ ʧʦʪʦʢ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ 
max
ʟʧq  ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʧʣʦʱʘʜʴ ʢʨʫʛʘ ʜʠʘʤʝʪ-

ʨʦʤ 465,1 ʤ ʥʘ ʵʢʚʘʪʦʨʝ ɿʝʤʣʠ ʚ ʷʩʥʳʡ ʜʝʥʴ, ʢʦʛʜʘ ʉʦʣʥʮʝ ʥʘʭʦʜʠʪʩʷ ʚ ʟʝʥʠʪʝ. ɼʠʘʤʝʪʨ ʢʨʫʛʘ ʨʘʚʝʥ 

ʩʝʢʫʥʜʥʦʡ ʣʠʥʝʡʥʦʡ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ɿʝʤʣʠ ʥʘ ʵʢʚʘʪʦʨʝ. ʇʠʨʛʝʣʠʦʤʝʪʨ, ʬʠʢʩʠʨʫʶʱʠʡ ʪʝʧʣʦʚʦʡ 

ʧʦʪʦʢ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʡ ʩʝʢʫʥʜʳ, ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʥʘ ʵʢʚʘʪʦʨʠʘʣʴʥʦʡ ʣʠʥʠʠ ʚ ʟʘʧʘʜʥʦʡ ʪʦʯʢʝ 

ʫʩʣʦʚʥʦʛʦ ʢʨʫʛʘ.  

ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʷʤʦʛʦ ʥʦʨʤʘʣʴʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʙʫʜʝʪ ʚ ʮʝʥʪʨʝ ʟʝʤʥʦʛʦ ʜʠʩʢʘ, ʛʜʝ ʤʠ-

ʥʠʤʘʣʴʥʘʷ ʧʦʪʝʨʷ ʩʫʤʤʘʨʥʦʡ ʤʦʱʥʦʩʪʠ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʧʨʦʭʦʜʷʱʝʛʦ ʯʝʨʝʟ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʧʦʪʦʢʫ ʩʦʣʥʝʯʥʳʭ ʣʫʯʝʡ, ʚ ʟʝʤʥʦʡ ʘʪʤʦʩʬʝʨʝ. ʄʠʥʠʤʘʣʴʥʘʷ 

ʫʜʝʣʴʥʘʷ ʧʦʪʝʨʷ ʤʦʱʥʦʩʪʠ ʧʦʪʦʢʘ ʚ ʮʝʥʪʨʝ ʟʝʤʥʦʛʦ ʜʠʩʢʘ ʦʧʨʝʜʝʣʠʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 
max

min ʟʧʩʧqqq -=D , ʘ ʚ ʣʶʙʦʡ ʜʨʫʛʦʡ ʪʦʯʢʝ ʦʩʚʝʱʝʥʥʦʡ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʪʝʨʷ ʩʦʩʪʘʚʠʪ 

ʟʧiʩʧi qqq -=D .  

ʏʘʩʪʴ ʪʝʧʣʦʚʳʭ ʣʫʯʝʡ, ʜʦʩʪʠʛʰʠʭ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʠʟʤʝʨʝʥʥʘʷ ʵʪʘʣʦʥʥʳʤ ʧʠʨʛʝʣʠʦʤʝʪ-

ʨʦʤ, ʦʪʨʘʟʠʪʩʷ 
max
ʟʧʦʪʨq , ʦʩʪʘʣʴʥʘʷ ʯʘʩʪʴ ʧʦʛʣʦʪʠʪʩʷ 

max
ʟʧʧʦʛq . ɼʦʣʷ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʦʪʨʘʞʝʥʥʘʷ 

ʦʙʲʝʢʪʦʤ (ʘʣʴʙʝʜʦ) ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʝ ʷʚʣʷʝʪʩʷ ʧʦʩʪʦʷʥʥʦʡ ʚʝʣʠʯʠʥʦʡ. ʆʥʘ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 

ʦʪ 0,19 ʜʦ 0,81 ʠʣʠ, ʝʩʣʠ ʚʳʨʘʞʘʪʴ ʩʪʝʧʝʥʴʶ ʯʝʨʥʦʪʳ, ʪʦ ʦʪ 0,81 ʜʦ 0,19, ʪ.ʢ. ʩʫʤʤʘ ʘʣʴʙʝʜʦ ʠ ʩʪʝʧʝʥʠ 

ʯʝʨʥʦʪʳ ʪʝʣʘ ʨʘʚʥʘ 1.   

ʀʟ ʟʘʢʦʥʘ ɺʠʥʘ 2898max =Tl ʤʢʤ ʂ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʠ ʩʨʝʜʥʝʡ ʵʬʬʝʢʪʠʚʥʦʡ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʉʦʣʥʮʘ 5780 ʂ ʤʘʢʩʠʤʘʣʴʥʦʝ ʠʟʣʫʯʝʥʠʝ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʜʣʠʥʫ ʚʦʣʥʳ ʨʘʚʥʦʡ 0,501384 ʤʢʤ, 

ʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʧʨʠ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʝ 287,2 ʂ ʤʘʢʩʠʤʫʤ ʠʟʣʫʯʝʥʠʷ ʩʤʝʱʘʝʪʩʷ ʚ ʩʪʦʨʦʥʫ 

ʙʦʣʝʝ ʜʣʠʥʥʦʡ ʚʦʣʥʳ ʨʘʚʥʦʡ 10,090529 ʤʢʤ.  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʦʙʩʪʚʝʥʥʦʝ ʠʟʣʫʯʝʥʠʝ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʦʠʩʭʦʜʠʪ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʜʣʠʥʥʳʭ ʚʦʣʥ, ʢʦʪʦʨʳʝ ʟʘʜʝʨʞʠʚʘʶʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʛʘʟʘʤʠ, ʩʦʟʜʘʚʘʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʧʘʨ-

ʥʠʢʦʚʳʡ ʵʬʬʝʢʪ.   

ɻʘʟʳ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʘʪʤʦʩʬʝʨʫ ɿʝʤʣʠ, ʦʙʣʘʜʘʶʪ ʨʘʟʣʠʯʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʠʩʧʫʩʢʘʪʴ ʠ ʧʦʛʣʦ-

ʱʘʪʴ ʣʫʯʠʩʪʫʶ ʵʥʝʨʛʠʶ. ɼʚʫʭʘʪʦʤʥʳʝ ʛʘʟʳ ʘʟʦʪ, ʢʠʩʣʦʨʦʜ ʠ ʚʦʜʦʨʦʜ ʧʨʘʢʪʠʯʝʩʢʠ ʜʣʷ ʪʝʧʣʦʚʳʭ ʣʫʯʝʡ 

ʧʨʦʟʨʘʯʥʳ. ɿʥʘʯʠʪʝʣʴʥʦʡ ʠʟʣʫʯʘʪʝʣʴʥʦʡ ʠ ʧʦʛʣʦʱʘʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʦʙʣʘʜʘʶʪ ʤʥʦʛʦʘʪʦʤʥʳʝ 

ʛʘʟʳ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʘʨʥʠʢʦʚʳʝ ʛʘʟʳ: ʚʦʜʷʥʦʡ ʧʘʨ (ʅ2ʆ), ʜʠʦʢʩʠʜ ʫʛʣʝʨʦʜʘ (ʉʆ2), ʤʝʪʘʥ (ʉʅ4), ʦʟʦʥ 

(O3), ʦʢʩʠʜ ʘʟʦʪʘ (N2O). ʀʭ ʚʢʣʘʜ ʚ ʩʦʟʜʘʥʠʝ ʧʘʨʥʠʢʦʚʦʛʦ ʵʬʬʝʢʪʘ ʦʮʝʥʠʚʘʝʪʩʷ ʪʘʢ: ʚʦʜʷʥʦʡ ʧʘʨ (36-

72%), ʜʠʦʢʩʠʜ ʫʛʣʝʨʦʜʘ (9-26%), ʤʝʪʘʥ (4-9%), ʦʟʦʥ (3-7%).  

ʄʥʦʛʦ ʧʠʰʫʪ ʦ ʚʦʜʦʨʦʜʥʦʡ ʵʥʝʨʛʝʪʠʢʝ, ʢʘʢ ʦʙ ʵʥʝʨʛʝʪʠʢʝ ʙʫʜʫʱʝʛʦ. ɺʦʜʦʨʦʜʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʚ 

ʧʨʠʥʮʠʧʝ ʙʳʪʴ ʥʝ ʤʦʞʝʪ, ʪ.ʢ. ʚʦʜʦʨʦʜ, ʧʦʣʫʯʝʥʥʳʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʣʦʞʝʥʠʷ ʚʦʜʳ, ʚʳʨʘʙʦʪʘʥʥʦʡ ʩʦʣ-

ʥʝʯʥʳʤʠ ʠ ʚʝʪʨʷʥʳʤʠ ʫʩʪʘʥʦʚʢʘʤʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʝʡ, ʠʣʠ ʢʘʢʠʤ-ʪʦ ʠʥʳʤ ʩʧʦʩʦʙʦʤ, ʚʪʦʨʠʯ-

ʥʳʡ. ɺʦʜʦʨʦʜ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʘʢʢʫʤʫʣʷʪʦʨʘ ʵʥʝʨʛʠʠ, ʧʦʵʪʦʤʫ ʪʝʨʤʠʥ çʚʦʜʦʨʦʜʥʘʷ ʵʥʝʨʛʝʪʠ-

ʢʘè ʥʝ ʦʯʝʥʴ ʫʜʘʯʥʳʡ.  
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ʇʨʠ ʝʛʦ ʩʞʠʛʘʥʠʠ ʚʦʜʦʨʦʜʘ, ʪʘʢʞʝ ʢʘʢ ʠ ʣʶʙʦʛʦ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ, ʚ ʢʦʪʦʨʦʤ ʩʦʜʝʨʞʠʪʩʷ 

ʚʦʜʦʨʦʜ, ʦʙʨʘʟʫʝʪʩʷ ʚʦʜʷʥʦʡ ʧʘʨ, ʚʳʙʨʘʩʳʚʘʝʤʳʡ ʚ ʘʪʤʦʩʬʝʨʫ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʳʰʝ 100 
ʦ
ʉ. ʉʫʭʦʡ 

ʥʘʩʳʱʝʥʥʳʡ ʚʦʜʷʥʦʡ ʧʘʨ, ʥʝ ʢʦʥʜʝʥʩʠʨʫʷʩʴ, ʙʳʩʪʨʦ ʧʦʜʥʠʤʝʪʩʷ ʥʘ ʙʦʣʴʰʫʶ ʚʳʩʦʪʫ, ʧʦʩʢʦʣʴʢʫ ʤʦ-

ʣʝʢʫʣʳ ʚʦʜʳ ʟʥʘʯʠʪʝʣʴʥʦ ʣʝʛʯʝ ʤʦʣʝʢʫʣ ʘʟʦʪʘ, ʢʠʩʣʦʨʦʜʘ ʠ ʜʠʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ. 

ɺ ʧʨʦʤʳʰʣʝʥʥʳʭ ʤʘʩʰʪʘʙʘʭ ʚʦʜʦʨʦʜ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʠʟ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ, ʧʫʪʝʤ ʨʘʟʣʦʞʝʥʠʷ 

ʝʛʦ ʥʘ ʫʛʣʝʨʦʜ ʠ ʚʦʜʦʨʦʜ. ʕʪʦʪ ʤʝʪʦʜ ʦʢʘʞʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʚ ʩʤʳʩʣʝ ʧʦʣʫʯʝʥʠʷ ʫʛʣʝʨʦʜʥʦ-

ʥʝʡʪʨʘʣʴʥʦʛʦ ʪʦʧʣʠʚʘ, ʝʩʣʠ ʙʫʜʝʪ ʨʝʰʝʥʘ ʧʨʦʙʣʝʤʘ ʫʣʘʚʣʠʚʘʥʠʷ ʫʛʣʝʨʦʜʘ. ʉ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ï ʵʪʦ ʧʨʦʮʝʩʩ ʩʥʠʞʝʥʠʷ ʪʝʧʣʦʪʳ ʩʛʦʨʘʥʠʷ ʪʦʧʣʠʚʘ.  

ʇʨʠʨʦʜʥʳʡ ʛʘʟʘ ʦʪ ʜʨʫʛʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʠʜʦʚ ʪʦʧʣʠʚʘ ʦʪʣʠʯʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʠʤʝʝʪ ʥʘʠʤʝʥʴʰʠʡ 

ʫʛʣʝʨʦʜʥʳʡ ʩʣʝʜ ʥʘ ʝʜʠʥʠʮʫ ʪʝʧʣʦʪʳ ʩʛʦʨʘʥʠʷ. ʆʜʥʘʢʦ, ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ ʪʦ, ʯʪʦ ʧʨʠ ʛʦʨʝʥʠʠ 1 ʢʛ ʚʦʜʦ-

ʨʦʜʘ ʦʙʨʘʟʫʝʪʩʷ 9 ʢʛ ʚʦʜʷʥʦʛʦ ʧʘʨʘ, ʪ.ʝ. ʯʠʩʪʦʛʦ ʧʘʨʥʠʢʦʚʦʛʦ ʛʘʟʘ. ʇʨʠ ʛʦʨʝʥʠʠ 16 ʢʛ (1 ʢʤʦʣʴ) ʤʝʪʘʥʘ 

ʦʙʨʘʟʫʝʪʩʷ 44 ʢʛ ʜʠʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ ʠ 36 ʢʛ ʚʦʜʷʥʦʛʦ ʧʘʨʘ. 

ʉʦʛʣʘʩʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʤʫ ʙʶʣʣʝʪʝʥʶ ʆʇɽʂ ʟʘ 2021 ʛʦʜ, ʦʙʱʠʡ ʦʙʲʝʤ ʜʦʙʳʯʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ 

ʚ ʤʠʨʝ ʚ 2020 ʛʦʜʫ ʩʦʩʪʘʚʠʣ 3918 ʤʣʨʜ ʤ
3
. ʇʨʠ ʩʛʦʨʘʥʠʠ ʪʘʢʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʛʘʟʘ ʚ ʘʪʤʦʩʬʝʨʫ ʙʫʜʝʪ 

ʚʳʙʨʦʰʝʥʦ 6276 ʤʣʥ ʪ ʚʦʜʷʥʦʛʦ ʧʘʨʘ. ʆʜʥʘʢʦ, ʠ ʵʪʦ ʥʝ ʚʩʝ. ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʧʠʱʠ, ʘ ʪʘʢʞʝ ʤʥʦʛʠʝ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʚ ʢʘʯʝʩʪʚʝ ʪʦʧʣʠʚʘ, ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʧʨʝ-

ʚʨʘʱʝʥʠʝʤ ʚʦʜʳ ʚ ʩʫʭʦʡ ʥʘʩʳʱʝʥʥʳʡ ʧʘʨ, ʢʦʪʦʨʳʡ ʟʘʪʝʤ ʧʦʧʘʜʘʝʪ ʚ ʘʪʤʦʩʬʝʨʫ.  

ɼʣʷ ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ ʥʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʜʠʦʢʩʠʜ ʫʛʣʝʨʦʜʘ ʠ ʚʦʜʷʥʦʡ 

ʧʘʨ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʧʨʠ ʛʦʨʝʥʠʠ ʪʦʧʣʠʚʘ. 

ɺ ʥʘʫʯʥʳʡ ʠ ʦʙʱʝʩʪʚʝʥʥʳʡ ʦʙʦʨʦʪ ʚʚʝʜʝʥʦ ʧʦʥʷʪʠʝ çʫʛʣʝʨʦʜʥʳʡ ʩʣʝʜè, ʢʦʪʦʨʳʡ ʧʦʜʨʘʟʜʝʣʷʝʪ-

ʩʷ ʥʘ çʧʝʨʩʦʥʘʣʴʥʳʡè ʠ çʠʥʜʫʩʪʨʠʘʣʴʥʳʡè. ʇʨʠ ʵʪʦʤ ʚʢʣʘʜ ʚʦʜʷʥʦʛʦ ʧʘʨʘ, ʦʙʨʘʟʫʶʱʝʛʦʩʷ ʧʨʠ ʛʦʨʝ-

ʥʠʠ ʪʦʧʣʠʚʘ, ʥʘ ʩʦʟʜʘʥʠʝ ʧʘʨʥʠʢʦʚʦʛʦ ʵʬʬʝʢʪʘ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ. 

ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠʩʪʦʯʥʠʢʠ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ, ʚ ʪʘʢʦʡ ʞʝ ʩʪʝʧʝʥʠ, ʢʘʢ ʫʯʠʪʳʚʘʝʪʩʷ ʜʠʦʢʩʠʜ 

ʫʛʣʝʨʦʜʘ, ʜʦʣʞʝʥ ʫʯʠʪʳʚʘʪʴʩʷ ʚʦʜʷʥʦʡ ʧʘʨ, ʦʙʨʘʟʫʶʱʠʡʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʠ ʧʦ-

ʧʘʜʘʶʱʠʡ ʚ ʘʪʤʦʩʬʝʨʫ. ɺʩʝ ʞʠʚʦʝ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʜʠʦʢʩʠʜʦʤ ʫʛʣʝʨʦʜʘ ʚʳʙʨʘʩʳʚʘʝʪ ʚ ʘʪʤʦʩʬʝʨʫ 

ʧʘʨ. ʇʦʵʪʦʤʫ ʜʣʷ ʧʦʣʥʦʛʦ ʫʯʝʪʘ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʚʚʝʜʝʥʠʝ ʧʦʥʷʪʠʷ çʧʘʨʦʚʦʡ ʩʣʝʜè ʩ ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʠʤʠ ʧʦʜʨʘʟʜʝʣʘʤʠ (ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʠ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ) ʘʢʪʫʘʣʴʥʦ.  
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Annotation 
The article provides information showing that the introduction of potassium containing in the sludge of 

EuroChem-Project LLC on a fertilized background (N40P40) contributes to an increase in the number of 

grains in an ear of spring wheat, grain weight, weight of 1000 grains. At the same time, the highest biological 

yield was observed in variants with the introduction of 600 and 800 kg /ha of sludge. 
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ʚʝʜʝʥʠʝ. ɺʘʞʥʦʝ ʤʝʩʪʦ ʚ ʵʢʦʥʦʤʠʢʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩ-

ʪʠ ʦʪʚʦʜʠʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʫ ʠ ʧʨʦʜʘʞʝ ʟʝʨʥʘ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ. ʅʦ ʫʨʦʞʘʠ ʟʝʨʥʘ ʵʪʦʡ ʢʫʣʴ-

ʪʫʨʳ ʚ ʨʝʛʠʦʥʝ ʥʝ ʩʪʘʙʠʣʴʥʳ ʠ ʠʤʝʶʪ ʪʝʥʜʝʥʮʠʶ ʢ ʩʥʠʞʝʥʠʶ. ʕʪʦ ʚʦ ʤʥʦʛʦʤ ʦʙʫʩʣʦʚʣʝʥʦ ʟʥʘʯʠʪʝʣʴ-

ʥʳʤ ʫʤʝʥʴʰʝʥʠʝʤ ʟʘʧʘʩʦʚ ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʧʦʯʚʝ. ʇʦ ʤʥʝʥʠʶ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʥʝʜʦʩʪʘʶʱʠʝ ʟʘ-

ʧʘʩʳ ʤʘʢʨʦ ʠ ʤʠʢʨʦ ʵʣʝʤʝʥʪʦʚ ʚ ʧʦʯʚʝ ʤʦʞʥʦ ʧʦʧʦʣʥʷʪʴ ʟʘ ʩʯʝʪ ʩʨʘʚʥʠʪʝʣʴʥʦ ʜʝʰʸʚʳʭ ʧʦʙʦʯʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʊʘʢʠʤ ʫʜʦʙʨʝʥʠʝʤ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʢʘʣʠʡ ʩʦʜʝʨʞʘʱʠʡ ʛʣʠ-

ʥʦ-ʩʦʣʝʚʦʡ ʰʣʘʤ (ɻʉʐ) ʧʨʦʠʟʚʦʜʩʪʚʘ ʆʆʆ çɽʚʨʦʍʠʤ-ʇʨʦʝʢʪè. ʆʜʥʘʢʦ ʜʣʷ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʨʝʛʠʦʥʘ ʪʨʝʙʫʶʪʩʷ ʧʨʦʚʝʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ 

ʨʘʟʨʘʙʦʪʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ɻʉʐ ʧʦʜ ʧʦʣʝʚʳʝ ʢʫʣʴʪʫʨʳ [1, 2]. 

ʎʝʣʴ ʨʘʙʦʪʳ. ï ɺʳʷʚʠʪʴ ʚʣʠʷʥʠʷ ʛʣʠʥʦ-ʩʦʣʝʚʦʦʛʦ ʰʣʘʤʘ (ɻʉʐ) ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʣʝʤʝʥʪʦʚ 

ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʇʦʣʝʚʳʝ ʦʧʳʪʳ ʟʘʢʣʘʜʳʚʘʣʠʩʴ ʚ 2021-2022 ʛʛ. ʇʦʯʚʘ ʫʯʘʩʪʢʘ ï ʯʝʨʥʦ-

ʟʸʤ ʦʙʳʢʥʦʚʝʥʥʳʡ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ 5,1%, ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ï 19,0 ʤʛ ʠ ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ ï 

25,4 ʤʛ ʥʘ 100 ʛ ʧʦʯʚʳ. ʉʭʝʤʘ ʦʧʳʪʘ ʚʢʣʶʯʘʣʘ ʧʷʪʴ ʚʘʨʠʘʥʪʦʚ: 1. ʂʦʥʪʨʦʣʴ ï ʙʝʟ ʫʜʦʙʨʝʥʠʷ; 2. N40P 40 

(ʌʦʥ); 3. N40P40 + ɻʉʐ 400 ʢʛ/ʛʘ; 4. N40P40 + ɻʉʐ 600 ʢʛ/ʛʘ; N40P40 + ɻʉʐ 800 ʢʛ/ʛʘ. ɸʛʨʦʪʝʭʥʠʢʘ ʚ 

ʦʧʳʪʝ - ʦʙʱʝʧʨʠʥʷʪʘʷ ʜʣʷ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʚ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʨʝʜʰʝʩʪʚʝʥʥʠʢ ï ʛʦʨʦʭ ʥʘ ʟʝʨʥʦ. 

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʨʘʩʪʝʥʠʷ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʩʦʨʪʘ ʂʠʥʝʣʴʩʢʘʷ ʅʠʚʘ ʠ ʷʨʦʚʦʡ 

ʪʚʝʨʜʦʡ ʧʰʝʥʠʮʳ ʩʦʨʪʘ ɹʝʟʝʥʯʫʢʩʢʘʷ 205. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʨʘʙʦʪʘ ʚʝʣʘʩʴ ʩ ʫʯʝʪʦʤ ʤʝʪʦʜʠʢʠ ʦʧʳʪ-

ʥʦʛʦ ʜʝʣʘ ɹ.ɸ. ɼʦʩʧʝʭʦʚʘ [3], ʤʝʪʦʜʠʯʝʩʢʠʭ ʫʢʘʟʘʥʠʡ ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʜʣʠʪʝʣʴʥʳʭ ʦʧʳ-

ʪʘʭ ʩ ʫʜʦʙʨʝʥʠʷʤʠ, ʤʝʪʦʜʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʦʣʝʚʦʤʫ ʦʧʳʪʫ, ʦʩʥʦʚ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʘʛʨʦ-

ʥʦʤʠʠ [4, 5]. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʜʝʣʷʥʦʢ ï 100 ʤ
2
, ʫʯʝʪʥʘʷ 80 ʤ

2
 ʧʦʚʪʦʨʥʦʩʪʴ ï ʯʝʪʳʨʝʭ ʢʨʘʪʥʘʷ, ʨʘʟʤʝ-

ʱʝʥʠʝ ʚʘʨʠʘʥʪʦʚ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ. 

ɺʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 2021 ʛʦʜʘ ʙʳʣ ʦʪʥʦʩʠʪʝʣʴʥʦ ʞʘʨʢʠʤ ʠ ʟʘʩʫʰʣʠʚʳʤ ʩ ɻʊʂ 0,78. ʇʦʛʦʜ-

ʥʳʝ ʫʩʣʦʚʠʷ 2022 ʛʦʜʘ ʙʳʣʠ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʜʣʷ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ, ɻʊʂ ʨʘʚʥʷʣʩʷ 0,85.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ, ʧʨʦʚʝʜʝʥʥʳʤʠ ʚ 2021 ʛʦʜʫ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʯʠʩʣʦ 

ʧʨʦʜʫʢʪʠʚʥʳʭ ʩʪʝʙʣʝʡ ʚ ʦʧʳʪʝ ʩ ʤʷʛʢʦʡ ʧʰʝʥʠʮʝʡ ʚʘʨʴʠʨʫʝʪ ʦʪ 430 ʜʦ 481 ʰʪ./ʤ
2
, ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦ-

ʜʫʢʪʠʚʥʦʡ ʢʫʩʪʠʩʪʦʩʪʠ ʩʦʩʪʘʚʣʷʣ 1,8-2,0 ʠ ʥʝ ʟʘʚʠʩʝʣ ʦʪ ʥʦʨʤ ʚʥʝʩʝʥʠʷ ɻʉʐ. ʇʦʜʩʯʝʪʘʤʠ ʚʳʷʚʣʝʥʦ, 

ʯʪʦ ʚ ʢʦʣʦʩʝ ʨʘʩʪʝʥʠʡ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʦʙʨʘʟʦʚʳʚʘʝʪʩʷ ʚ ʩʨʝʜʥʝʤ 17,5 ʰʪ. ʟʝʨʝʥ, ʘ ʫ ʨʘʩʪʝʥʠʡ 

ʚʘʨʠʘʥʪʦʚ ʩ ʚʥʝʩʝʥʠʝʤ 600 ʠ 800 ʢʛ/ʛʘ ɻʉʐ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ18,1 ʰʪ. ʠ 17,5 ʰʪ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʥʦʨʤ 

ʚʥʝʩʝʥʠʷ ʢʘʣʠʡ ʩʦʜʝʨʞʘʱʝʛʦ ʧʨʦʜʫʢʪʘ ʧʦʚʳʰʘʝʪʩʷ ʠ ʘʙʩʦʣʶʪʥʘʷ ʤʘʩʩ ʟʝʨʥʘ (ʚʝʩ 1000 ʟʝʨʝʥ) ï ʜʦ 35,8 

ʠ 36,6 ʛ - ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʚʥʝʩʝʥʠʝʤ 600 ʠ 800 ʢʛ/ʛʘ ɻʉʐ, ʯʪʦ ʥʘ 16,2% ʠ 18,8% ʙʦʣʴʰʝ ʢʦʥʪʨʦʣʴʥʦʛʦ 

ʠʥʜʝʢʩʘ. ʕʪʦ ʝʩʪʝʩʪʚʝʥʥʦ ʩʢʘʟʳʚʘʣʦʩʴ ʠ ʩʫʤʤʘʨʥʦʤ ʚʝʩʝ ʟʝʨʥʘ ʩ ʦʜʥʦʛʦ ʢʦʣʦʩʘ, ʢʦʪʦʨʳʡ ʚ ʵʪʠʭ ʚʘʨʠ-

ʘʥʪʘʭ ʙʳʣ ʚ ʩʨʝʜʥʝʤ ʥʘ 18,5% ʠ 24,0% ʙʦʣʴʰʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʠʥʜʝʢʩʘ ʠ ʨʘʚʥʷʣʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 0,64 ʛ 

ʠ 0,67 ʛ. ʂʦʣʠʯʝʩʪʚʦ ʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʣʦʩʴʝʚ ʥʘ 1 ʤ
2 
ʠ ʚʝʩ ʩʫʤʤʘʨʥʳʡ ʚʝʩ ʟʝʨʥʘ ʩ ʦʜʥʦʛʦ ʢʦʣʦʩʘ ʦʧʨʝ-

ɺ 
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ʜʝʣʷʣʠ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʥʘ 1 ʤ
2 
ʦʧʳʪʥʳʭ ʧʦʩʝʚʦʚ. ɺ ʬʦʥʦʚʦʤ ʚʘʨʠʘʥʪʝ ʦʥʘ ʙʳʣʘ ʥʘ 3,8% 

ʚʳʰʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʠʥʜʝʢʩʘ ʠ ʩʦʩʪʘʚʣʷʣʘ 270 ʛ. ɺ ʚʘʨʠʘʥʪʘʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ɻʉʐ ʦʥʘ ʚʦʟʨʘʩʪʘʣʘ ʥʘ 

6,2,-14,8%, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʬʦʥʦʚʳʤ ʚʘʨʠʘʥʪʦʤ, ʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ ʥʘ 10,3-19,2%. ʋʨʦʞʘʡ 

ʟʝʨʥʘ ʩ 1 ʤ
2 
ʧʦʩʝʚʦʚ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʦʙʫʩʣʘʚʣʠʚʘʣ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ 1 ʛʘ ʧʦʩʝʚʦʚ. ʆʥʘ 

ʨʘʚʥʷʣʘʩʴ 2,60-3,10 ʪ/ʛʘ, ʧʨʠ ʵʪʦʤ ʥʘʠʙʦʣʴʰʠʝ ʩʙʦʨʳ ʟʝʨʥʘ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʚʥʝʩʝʥʠʝʤ 

600 ʠ 800 ʢʛ/ʛʘ ɻʉʐ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 2,95 ʠ 3,10 ʪ/ʛʘ. 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ ʪʚʝʨʜʦʡ ʧʰʝʥʠʮʳ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ, 

ʦʥʘ ʤʝʥʴʰʝ ʢʫʩʪʠʪʩʷ, ʢʦʵʬʬʠʮʠʝʥʪ ʢʫʱʝʥʠʷ ʧʦ ʚʘʨʠʘʥʪʘʤ ʚʘʨʴʠʨʦʚʘʣ ʦʪ 1,6 ʜʦ 1,8. ʅʘʠʤʝʥʴʰʠʤ ʙʳ-

ʣʦ ʠ ʯʠʩʣʦ ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ, ʚ ʩʨʝʜʥʝʤ ʥʘ 2,6-3,3 ʰʪ., ʦʜʥʘʢʦ ʦʥʠ ʙʳʣʠ ʙʦʣʝʝ ʪʷʞʝʣʦʚʝʩʥʳʤʠ, ʘ ʤʘʩʩʘ 

1000 ʟʝʨʝʥ ʚ 1,4-1,5 ʨʘʟʘ ʧʨʝʚʳʰʘʣʘ ʘʙʩʦʣʶʪʥʳʡ ʚʝʩ ʟʝʨʥʘ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ. ɺ ʦʧʳʪʘʭ ʩ ʪʚʝʨʜʦʡ ʧʰʝ-

ʥʠʮʝʡ ʧʨʦʩʣʝʞʠʚʘʣʠʩʴ ʪʝ ʞʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʯʪʦ ʠ ʚ ʧʦʩʝʚʘʭ ʩ ʤʷʛʢʦʡ ʧʰʝʥʠʮʝʡ: ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠ-

ʯʝʩʪʚʦ ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ, ʠʭ ʤʘʩʩʘ ʥʘ 1 ʤ
2
 ʠ ʚʝʩ 1000 ʟʝʨʝʥ ʠʤʝʣʠ ʚʘʨʠʘʥʪʳ ʩ ʚʥʝʩʝʥʠʝʤ 600 ʠ 800 ʢʛ/ʛʘ 

ɻʉʐ.  

ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʚ 2022 ʛʦʜʫ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦ-

ʚʠʷʭ, ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʜʫʢʪʠʚʥʦʡ ʢʫʩʪʠʩʪʦʩʪʠ ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʚʘʨʴʠʨʦʚʘʣ ʦʪ 1,8 

ʜʦ 2,1. ʃʫʯʰʝ ʢʫʩʪʠʣʘʩʴ ʤʷʛʢʘʷ ʧʰʝʥʠʮʘ ʩʦ ʩʨʝʜʥʠʤ ʯʠʩʣʦʤ ʧʨʦʜʫʢʪʠʚʥʳʭ ʩʪʝʙʣʝʡ: ʥʘ 1 ʤ
2
 ʦʪ 549 ʰʪ. 

ʜʦ 555 ʰʪ. ɺ ʧʦʩʝʚʘʭ ʪʚʝʨʜʦʡ ʧʰʝʥʠʮʳ ʯʠʩʣʦ ʧʨʦʜʫʢʪʠʚʥʳʭ ʩʪʝʙʣʝʡ ʚʘʨʴʠʨʦʚʘʣʦ ʦʪ 473 ʰʪ. ʜʦ 516 

ʰʪ. ʥʘ 1 ʤ
2
, ʯʪʦ ʚ ʩʨʝʜʥʝʤ ʥʘ 7,5-16,0% ʤʝʥʴʰʝ ʧʦʢʘʟʘʪʝʣʝʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ.  

ʇʦʜʩʯʝʪʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʯʠʩʣʦ ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʚʘʨʴʠʨʦʚʘʣʦ ʚ ʩʨʝʜʥʝʤ ʦʪ 

19 ʰʪ. ʜʦ 20,1 ʰʪ. ʇʨʠ ʵʪʦʤ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʫʚʝʣʠʯʝʥʠʷ ʦʟʝʨʥʝʥʥʦʩʪʠ ʢʦʣʦʩʘ ʧʦ ʤʝʨʝ 

ʚʦʟʨʘʩʪʘʥʠʷ ʫʨʦʚʥʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ. ʊʘʢ, ʧʨʠ ʚʥʝʩʝʥʠʠ N40P40 ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ ʫʚʝʣʠʯʠ-

ʚʘʝʪʩʷ ʚ ʩʨʝʜʥʝʤ ʥʘ 2,6%, ʘ ʜʦʙʘʚʣʝʥʠʝ 400 ʢʛ/ʛʘ ɻʉʐ ʧʦʚʳʰʘʝʪ ʦʟʝʨʥʝʥʥʦʩʪʴ ʢʦʣʦʩʘ ʝʱʝ ʥʘ 1,6% - 

ʜʦ 19,8 ʰʪ., ʧʨʦʪʠʚ 19,0 ʰʪ. ï ʚ ʢʦʥʪʨʦʣʝ ʠ 19,5 ʰʪ. ï ʚ ʬʦʥʦʚʦʤ ʚʘʨʠʘʥʪʝ. ʋʚʝʣʠʯʝʥʠʝ ʥʦʨʤʳ ʧʨʠʤʝ-

ʥʝʥʠʷ ɻʉʐ ï ʜʦ 600 ʠ 800 ʢʛ/ʛʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʦʣʦʩʴʝʚ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʢʦʣʠʯʝʩʪ-

ʚʦʤ ʟʝʨʥʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 19,9 ʰʪ. ʠ 20,1 ʰʪ. ɺʦʟʨʘʩʪʘʣʘ ʠ ʤʘʩʩʘ ʟʝʨʥʘ ʩ ʦʜʥʦʛʦ ʢʦʣʦʩʘ, ʧʨʠ ʵʪʦʤ ʤʘʩ-

ʩʘ ʟʝʨʥʘ ʩ 1 ʤ
2
 ʚ ʵʪʠʭ ʚʘʨʠʘʥʪʘʭ ʨʘʚʥʷʣʘʩʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 379 ʛ ʠ 400 ʛ, ʯʪʦ ʚ ʩʨʝʜʥʝʤ ʥʘ 22,2% ʠ 

29,0% ʙʦʣʴʰʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʠ ʥʘ 7,6% ʠ 13,6% ʙʦʣʴʰʝ ʬʦʥʦʚʦʛʦ ʚʘʨʠʘʥʪʘ. 

ʀʟʤʝʥʷʣʩʷ ʠ ʘʙʩʦʣʶʪʥʳʡ ʚʝʩ ʟʝʨʥʘ, ʫʚʝʣʠʯʠʚʘʷʩʴ ʩ 32,6 ʛ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʜʦ 34,8 ʛ ʠ 

36,2 ʛ ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʚʥʝʩʝʥʠʝʤ 600 ʠ 800 ʢʛ/ʛʘ ɻʉʐ, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʘʣʦʩʴ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʫʨʦʞʘʡʥʦʩʪʠ ʧʰʝʥʠʮʳ. ʆʙʤʦʣʦʪ ʢʦʥʪʨʦʣʴʥʳʭ ʩʥʦʧʦʚ ʚʳʷʚʠʣ, ʯʪʦ ʦʥʘ ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴ ʦʪ 3,1 ʜʦ 4,0 

ʪ/ʛʘ. ʇʨʠ ʵʪʦʤ ʤʘʢʩʠʤʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʣʫʯʝʥʳ ʧʨʠ ʚʥʝʩʝʥʠʠ 600 ʢʛ/ʛʘ ɻʉʐ ï 3,79 ʪ/ʛʘ ʠ 800 ʢʛ/ʛʘ 

ɻʉʐ ï 4,00 ʪ/ʛʘ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 22,2% ʠ 29,0% ʙʦʣʴʰʝ ʠʥʜʝʢʩʘ ʢʦʥʪʨʦʣʷ, ʠ ʥʘ 7,6% ʠ 13,6% - 

ʬʦʥʦʚʦʛʦ ʚʘʨʠʘʥʪʘ. 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦ ʷʨʦʚʦʡ ʪʚʝʨʜʦʡ ʧʰʝʥʠʮʝ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʟʝʨʥʸʥʥʦʩʪʴ ʝʝ ʢʦʣʦʩʘ ʚ ʩʨʝʜʥʝʤ ʥʘ 

16,6-16,8% ʤʝʥʴʰʝ ʢʦʣʦʩʘ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ. ʆʜʥʘʢʦ, ʟʝʨʥʦ ʵʪʦʛʦ ʩʦʨʪʘ ʙʳʣʦ ʢʨʫʧʥʝʝ ʠ ʪʷʞʝ-

ʣʝʝ, ʝʛʦ ʘʙʩʦʣʶʪʥʳʡ ʚʝʩ ʨʘʚʥʷʣʩʷ 38,4-46,0 ʛ, ʯʪʦ 17,7-27,0% ʙʦʣʴʰʝ ʯʝʤ ʫ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ. 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʟʝʨʝʥ ʚ ʢʦʣʦʩʩʝ ï 17,1 ʰʪ. ʠ 17,2 ʰʪ., ʥʘʠʙʦʣʴʰʠʡ ʚʝʩ ʟʝʨʥʘ ʩ ʦʜʥʦʛʦ ʢʦʣʦʩʘ ï 

0,74 ʛ ʠ 0,79 ʛ ʠ ʤʘʩʩʘ ʟʝʨʥʘ ʩ 1 ʤ
2
 ʧʦʩʝʚʘ ï 365 ʛ ʠ 374 ʛ ʦʙʝʩʧʝʯʠʚʘʣʠ ʚʘʨʠʘʥʪʳ ʩ ʥʦʨʤʘʤʠ ʚʥʝʩʝʥʠʷ 

ɻʉʐ - 600 ʠ 800 ʢʛ/ʛʘ. ʕʪʠ ʞʝ ʚʘʨʠʘʥʪʳ ʛʘʨʘʥʪʠʨʦʚʘʣʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʠʙʦʣʴʰʝʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʫʨʦʞʘʡʥʦʩʪʠ ï 3,65 ʪ/ʛʘ ʠ 3,74 ʪ/ʛʘ. ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 14,0% ʠ 16,8% ʙʦʣʴʰʝ ʧʦʢʘʟʘʪʝʣʷ ʢʦʥ-

ʪʨʦʣʴʥʦʛʦ ʠ ʥʘ 8,9% ʠ 11,6% ʬʦʥʦʚʦʛʦ ʚʘʨʠʘʥʪʘ.  

ɺʳʚʦʜʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʟʘʢʣʶʯʝʥʠʝ, ʯʪʦ ʚʥʝʩʝ-

ʥʠʝ ʬʦʥʦʚʦʛʦ ʫʨʦʚʥʷ N40P40 ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʯʠʩʣʘ ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʠ 

ʷʨʦʚʦʡ ʪʚʸʨʜʦʡ ʧʰʝʥʠʮʳ ʚ ʩʨʝʜʥʝʤ ʥʘ 1,1-3,0%, ʤʘʩʩʳ ʟʝʨʥʘ ʢʦʣʦʩʘ ï ʥʘ 3,2-11,1%, ʤʘʩʩʳ 1000 ï ʥʘ 

1,2-4,9%, ʤʘʩʩʳ ʚʩʝʭ ʟʝʨʝʥ ʩ 1 ʤ
2 
ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ï ʥʘ 2,8-13,5%. ɼʦ-

ʙʘʚʣʝʥʠʝ ʢ ʫʜʦʙʨʠʪʝʣʴʥʦʤʫ ʬʦʥʫ ʝʱʝ ʠ ɻʉʐ ʩʪʠʤʫʣʠʨʫʝʪ ʜʘʣʴʥʝʡʰʝʝ ʧʦʚʳʰʝʥʠʝ ʠʥʜʝʢʩʦʚ ʩʪʨʫʢʪʫ-

ʨʳ ʫʨʦʞʘʷ. ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ ï 18,1-19,9 ʰʪ. ʠ 15,9-20,1 ʰʪ. ʠʭ ʚʝʩ ï 0,64-

0,79 ʛ ʠ 0,67-0,82 ʛ, ʘ ʪʘʢʞʝ ʤʘʩʩʘ 1000 ʟʝʨʝʥ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʫ ʨʘʩʪʝʥʠʡ ʚʘʨʠʘʥʪʦʚ ʩ ʚʥʝʩʝʥʠʝ 600 ʠ 

800 ʢʛ/ʛʘ ɻʉʐ. ʀʭ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʦʢʘʟʘʣʘʩʴ ʚ ʩʨʝʜʥʝʤ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘ 13,0-22,2% ʠ 

16,5-29,0% - ʙʦʣʴʰʝ ʧʦʢʘʟʘʪʝʣʷ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʠ ʥʘ 7,6-9,9% ʠ 11,1-14,8% ï ʬʦʥʦʚʦʛʦ ʚʘʨʠʘʥʪʘ. 
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Annotation 
The introduction of clay-salt sludge into the soil against the background of the use of N40P40, provides 

an increase in the yield of spring soft wheat grain in the range of 5,7-20,7%, and spring durum wheat grain at 

the level of  7,7-18,7%. At the same time, the maximum yield of both soft and durum wheat is obtained when 

applying 600 kg/ha and 800 kg/ha of GSS. 

Keywords: waste of production, meliorant, potash fertilizer, soil fertility, spring wheat, spring wheat, 

yield, grain quality. 

 

 
ʚʝʜʝʥʠʝ. ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ, ʩʜʝʨʞʠʚʘʶʱʝʡ ʜʘʣʴʥʝʡʰʠʡ ʨʦʩʪ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ ʠ 

ʥʝʜʦʩʪʘʪʦʢ ʚ ʧʘʭʦʪʥʦʤ ʛʦʨʠʟʦʥʪʝ ʙʠʦʛʝʥʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ. ʇʦ ʠʤʝʶ-

ʱʠʤʩʷ ʣʠʪʝʨʘʪʫʨʥʳʤ ʩʚʝʜʝʥʠʷʤ, ʵʪʫ ʧʨʦʙʣʝʤʫ ʤʦʞʥʦ ʯʘʩʪʠʯʥʦ ʨʝʰʠʪʴ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʚ ʢʘʯʝ-

ʩʪʚʝ ʜʝʰʸʚʳʭ ʫʜʦʙʨʝʥʠʡ, ʦʪʭʦʜʦʚ ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ [1], ʚ ʯʘʩʪʥʦʩʪʠ ʢʘʣʠʡ ʩʦʜʝʨʞʘʱʝʛʦ 

ɺ 
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ʛʣʠʥʦ-ʩʦʣʝʚʦʛʦ ʰʣʘʤʘ (ɻʉʐ) ʦʙʨʘʟʫʶʱʝʛʦʩʷ ʥʘ ʆʆʆ çɽʚʨʦʍʠʤ-ʇʨʦʝʢʪè [2, 3]. ʆʜʥʘʢʦ ʤʥʦʛʠʝ ʘʩ-

ʧʝʢʪʳ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʪʨʝʙʫʶʪ ʥʘʫʯʥʦʛʦ ʠʟʫʯʝʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʢʦʥʢʨʝʪʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʠʟʫʯʝʥʠʝ ʩʪʝʧʝʥʠ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʥʦʨʤ ʚʥʝʩʝʥʠʷ ʛʣʠʥʠʩʪʦ-ʩʦʣʝʚʦʛʦ 

ʰʣʘʤʘ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʨʦʞʘʷ ʟʝʨʥʘ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2021-2022 ʛʛ. ʥʘ ʧʦʣʷʭ ʆʆʆ çʉʪʝʧʴè ʨʘʩ-

ʧʦʣʦʞʝʥʥʳʭ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʂʠʥʝʣʴʩʢʦʛʦ ʨʘʡʦʥʘ. ʇʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʫʯʘʩʪʢʘ ʙʳʣ ʯʝʨʥʦʟʸʤ 

ʦʙʳʢʥʦʚʝʥʥʳʡ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ ʚ ʧʨʝʜʝʣʘʭ 5,1% ʠ ʥʘʣʠʯʠʝʤ ʚ ʧʘʭʦʪʥʦʤ ʛʦʨʠʟʦʥʪʝ 19,0 ʤʛ ʥʘ 

100 ʛ ʧʦʯʚʳ ï ʧʦʜʚʠʞʥʳʤ ʬʦʩʬʦʨʦʤ ʠ 25,4 ʤʛ/100 ʛ ï ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ. ʉʭʝʤʘ ʦʧʳʪʘ ʚʢʣʶʯʘʣʘ ʩʣʝ-

ʜʫʶʱʠʝ ʚʘʨʠʘʥʪʳ ʧʨʠʤʝʥʝʥʠʷ ʥʦʨʤ ɻʉʐ: 1. ʢʦʥʪʨʦʣʴ ï ʙʝʟ ʫʜʦʙʨʝʥʠʷ; 2. N40P 40 (ʌʦʥ); 3. ʬʦʥ + 

ɻʉʐ 400 ʢʛ/ʛʘ; 4. ʬʦʥ + ɻʉʐ 600 ʢʛ/ʛʘ; ʌʦʥ + ɻʉʐ 800 ʢʛ/ʛʘ. ʈʘʩʯʝʪʥʳʝ ʥʦʨʤʳ ɻʉʐ ʚʥʦʩʠʣʠ ʧʦ-

ʚʝʨʭʥʦʩʪʥʦ, ʪʨʘʢʪʦʨʥʳʤ ʨʘʟʙʨʘʩʳʚʘʪʝʣʝʤ ʈʋʄ-1000 ʧʦʜ ʢʫʣʴʪʠʚʘʮʠʶ ʧʦʯʚʳ. ʇʦʜʛʦʪʦʚʢʘ ʧʦʯʚʳ ʠ 

ʧʦʩʝʚ ʢʫʣʴʪʫʨʳ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʪʝʭʥʦʣʦʛʠʠ, ʦʙʱʝʧʨʠʥʷʪʦʡ ʜʣʷ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʚ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩ-

ʪʠ. ʇʨʝʜʰʝʩʪʚʝʥʥʠʢ ï ʛʦʨʦʭ. ʀʩʩʣʝʜʦʚʘʥʠ ̫ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʧʦʩʝʚʘʭ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʩʦʨʪʘ 

ʂʠʥʝʣʴʩʢʘʷ ʅʠʚʘ ʠ ʷʨʦʚʦʡ ʪʚʝʨʜʦʡ ʧʰʝʥʠʮʳ ʩʦʨʪʘ ɹʝʟʝʥʯʫʢʩʢʘʷ 205. ʅʦʨʤʘ ʚʳʩʝʚʘ ʩʝʤʷʥ, ʢʘʞʜʦʛʦ 

ʠʟʫʯʘʝʤʦʛʦ ʩʦʨʪʘ, ʦʧʨʝʜʝʣʷʣʘʩʴ ʠʟ ʨʘʩʯʝʪʘ 4,5 ʤʣʥ. ʰʪ. ʚʩʭʦʞʠʭ ʩʝʤʷʥ ʥʘ 1 ʛʘ. ʋʙʦʨʢʘ ʦʧʳʪʦʚ ʧʨʦʚʦ-

ʜʠʣʘʩʴ ʧʦʜʝʣʷʥʦʯʥʦ ʩʝʣʝʢʮʠʦʥʥʳʤ ʢʦʤʙʘʡʥʦʤ TERRION ï 2010. ʆʙʤʦʣʦʯʝʥʥʦʝ ʢʦʤʙʘʡʥʦʤ ʟʝʨʥʦ ʩ 

ʢʘʞʜʦʡ ʜʝʣʷʥʢʠ ʚʟʚʝʰʠʚʘʣʦʩʴ ʦʪʜʝʣʴʥʦ ʥʘ ʵʣʝʢʪʨʦʥʥʳʭ ʚʝʩʘʭ ɺʂ-150. ɿʘʢʣʘʜʢʘ ʦʧʳʪʘ ʠ ʚʩʝ ʥʝʦʙʭʦ-

ʜʠʤʳʝ ʘʥʘʣʠʟʳ ʠ ʥʘʙʣʶʜʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʫʯʝʪʦʤ ʤʝʪʦʜʠʢʠ ʦʧʳʪʥʦʛʦ ʜʝʣʘ ɹ.ɸ. ɼʦʩʧʝʭʦʚʘ [4], ʘ 

ʪʘʢʞʝ ʤʝʪʦʜʠʯʝʩʢʠʭ ʫʢʘʟʘʥʠʡ ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʜʣʠʪʝʣʴʥʳʭ ʦʧʳʪʘʭ ʩ ʫʜʦʙʨʝʥʠʷʤʠ, ʤʝ-

ʪʦʜʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʦʣʝʚʦʤʫ ʦʧʳʪʫ, ʦʩʥʦʚ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʘʛʨʦʥʦʤʠʠ [5, 6]. ʆʙʱʠʡ 

ʨʘʟʤʝʨ ʦʧʳʪʥʳʭ ʜʝʣʷʥʦʢ ï 100 ʤ
2
, ʫʯʝʪʥʘʷ ʯʘʩʪʴ ï 80 ʤ

2
, ʢʦʣʠʯʝʩʪʚʦ ʧʦʚʪʦʨʝʥʠʡ ʢʘʞʜʦʛʦ ʚʘʨʠʘʥʪʘ 

ʦʧʳʪʘ ï ʯʝʪʳʨʝʭ ʢʨʘʪʥʘʷ, ʚʘʨʠʘʥʪʳ ʨʘʟʤʝʱʘʣʠʩʴ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ. ɺʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 2021 ʛʦʜʘ 

ʦʪʣʠʯʘʣʩʷ ʞʘʨʢʦʡ ʠ ʟʘʩʫʰʣʠʚʦʡ ʧʦʛʦʜʦʡ, ʘ 2022 ʛʦʜʘ ʙʳʣ ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʜʣʷ ʷʨʦʚʦʡ 

ʧʰʝʥʠʮʳ ʩ ɻʊʂ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 0,78 ʠ 0,85.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʕʢʩʧʝʨʠʤʝʥʪʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʷʨʦʚʘʷ ʤʷʛʢʘʷ ʧʰʝʥʠʮʘ, ʚ ʧʦʛʦʜ-

ʥʳʭ ʫʩʣʦʚʠʷʭ 2021 ʛʦʜʘ, ʜʘʞʝ ʙʝʟ ʚʥʝʩʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ (ʢʦʥʪʨʦʣʴ) ʥʘ ʩʣʘʙʦʱʝʣʦʯʥʦʤ 

ʯʝʨʥʦʟʝʤʝ ʮʝʥʪʨʘʣʴʥʦʡ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʦʡ ʟʦʥʳ ʉʘʤʘʨʩʢʦʡ ʩʤʦʛʣʘ ʩʬʦʨʤʠʨʦʚʘʪʴ ʫʨʦʞʘʡ ʟʝʨʥʘ ʥʘ 

ʫʨʦʚʥʝ 2,26 ʪ ʩ 1 ʛʘ (ʪʘʙʣ. 1). 

 

ʊʘʙʣʠʮʘ 1ï ʋʨʦʞʘʡ ʟʝʨʥʘ, 2021-2022 ʛʛ. 
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ʗʨʦʚʘʷ ʤʷʛʢʘʷ ʧʰʝʥʠʮʘ 

ʉʦʨʪ: ʂʠʥʝʣʴʩʢʘʷ ʅʠʚʘ 

ʗʨʦʚʘʷ ʪʚʝʨʜʘʷ ʧʰʝʥʠʮʘ 

ʉʦʨʪ: ɹʝʟʝʥʯʫʢʩʢʘʷ 205 

ʫʨʦʞʘʡ  

ʟʝʨʥʘ, ʪ/ʛʘ 

ʧʨʠʙʘʚʢʘ ʫʨʦʞʘʡ 

ʟʝʨʥʘ, ʪ/ʛʘ 

ʧʨʠʙʘʚʢʘ 

ʪ/ʛʘ % ʪ/ʛʘ % 

2021 ʛʦʜ 

ʂʦʥʪʨʦʣʴ 2,26 - - 2,31 - - 

N40P40(ʌʦʥ) 2,32 0,06 2,6 2,40 0,09 3,8 

N40P40+ɻʉʐ 400 ʢʛ/ʛʘ 2,39 0,13 5,7 2, 49 0,18 7,7 

N40P40+ɻʉʐ 600 ʢʛ/ʛʘ 2,46 0,20 8,8 2,55 0,24 10,3 

N40P40+ɻʉʐ 800 ʢʛ/ʛʘ 2,51 0,25 10,1 2,69 0,38 16,4 

ʅʉʈ05 0,15 - - 0,18 - - 

2022 ʛʦʜ 

ʂʦʥʪʨʦʣʴ 2,94 - - 2,82 - - 

N40P40 (ʌʦʥ) 3,20 0,26 8,8 3.03 0,21 7,4 

N40P40+ɻʉʐ400 ʢʛ/ʛʘ 3,36 0,42 14,2 3,15 0,33 11,7 

N40P40+ɻʉʐ 600 ʢʛ/ʛʘ 3,45 0,51 17,3 3,24 0,42 14,8 

N40P40+ɻʉʐ 800 ʢʛ/ʛʘ 3,55 0,61 20,7 3,35 0,53 18,7 

ʅʉʈ05 0,18   0,20   

 

ɺʥʝʩʝʥʠʝ N40P40 ʜʦʩʪʦʚʝʨʥʦ ʧʦʚʳʰʘʝʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʥʘ 2,5% ʠʣʠ 0,06 ʪ/ʛʘ ï ʜʦ 

2,32 ʪ/ʛʘ, ʘ ʜʦʙʘʚʣʝʥʠʝ ʢ ʜʘʥʥʦʡ ʥʦʨʤʝ ʘʟʦʪʥʳʭ ʠ ʬʦʩʬʦʨʥʳʭ ʫʜʦʙʨʝʥʠʡ ʝʱʝ ʠ 400 ʢʛ/ʛʘ ɻʉʐ ʜʦʚʦʜʠʪ 

ʩʙʦʨʳ ʟʝʨʥʘ ʜʦ 2,39 ʪ/ʛʘ, ʯʪʦ ʥʘ 5,7%, ʠʣʠ 0,13 ʪ/ʛʘ ʙʦʣʴʰʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ.  

ɺʥʝʩʝʥʠʝ 600 ʢʛ/ʛʘ ɻʉʐ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʦʧʪʠʤʠʟʘʮʠʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ ʠ ʨʦʩʪʫ 

ʫʨʦʞʘʷ ʟʝʨʥʘ ʥʘ 3,0% ï ʜʦ 2,46 ʪ/ʛʘ, ʯʪʦ ʥʘ 8,8% ʙʦʣʴʰʝ ʢʦʥʪʨʦʣʷ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʥʦʨʤʳ ʚʥʝʩʝʥʠʷ 

ɻʉʐ ï ʜʦ 800 ʢʛ/ʛʘ, ʜʦʩʪʫʧʥʳʝ ʟʘʧʘʩʳ ʢʘʣʠʷ ʚ ʧʦʯʚʝ ʩʫʱʝʩʪʚʝʥʥʦ ʚʦʟʨʘʩʪʘʣʠ, ʯʪʦ ʦʙʫʩʣʦʚʠʣʦ ʧʦʣʫʯʝ-
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ʥʠʝ ʤʘʢʩʠʤʘʣʴʥʳʭ ʩʙʦʨʦʚ ʟʝʨʥʘ ï 2,51 ʪ/ʛʘ. ʕʪʦ ʥʘ 0,25 ʪ/ʛʘ, ʠʣʠ 10,1% ʚʳʰʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ 

ʠ ʥʘ 2% ʙʦʣʴʰʝ ʟʥʘʯʝʥʠʷ ʧʨʝʜʳʜʫʱʝʛʦ ʚʘʨʠʘʥʪʘ.  

ɸʥʘʣʠʟ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʧʦʩʝʚʘʭ ʪʚʝʨʜʦʡ ʧʰʝʥʠʮʳ, ʧʦʢʘʟʘʣ, ʯʪʦ ʫʨʦʞʘʡʥʦʩʪʴ ʚʠʜʘ 

Tr²ticum d¼rum ʚ ʩʨʝʜʥʝʤ ʥʘ 2,2-7,1% ʙʦʣʴʰʝ ʧʦʩʝʚʦʚ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ. ʇʨʠ ʵʪʦʤ ʚ ʜʘʥʥʳʭ ʚʘʨʠʘʥʪʘʭ 

ʦʧʳʪʘ ʪʘʢʞʝ ʜʦʩʪʘʪʦʯʥʦ ʯʝʪʢʦ ʧʨʦʩʣʝʞʠʚʘʣʠʩʴ ʚʳʷʚʣʝʥʥʳʝ ʨʘʥʝʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ. ʉʦʚʤʝʩʪʥʦʝ ʚʥʝʩʝ-

ʥʠʝ ʘʟʦʪʥʦʬʦʩʬʦʨʥʳʭ ʫʜʦʙʨʝʥʠʡ (N40P40) ʩ ʛʣʠʥʦ-ʩʦʣʝʚʳʤ ʰʣʘʤʦʤ, ʚ ʥʦʨʤʝ 400 ʢʛ/ʛʘ ʫʚʝʣʠʯʠʚʘʣʦ 

ʫʨʦʞʘʡʥʦʩʪʴ ʧʨʩʝʚʦʚ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʥʘ 7,7%, ʘ ʩʫʤʤʘʨʥʳʡ ʩʙʦʨ ʟʝʨʥʘ ï ʩʙʦʨʳ ʟʝʨʥʘ ʜʦ 

2,49 ʪ/ʛʘ. ɺ ʚʘʨʠʘʥʪʘʭ ʩ ʚʥʝʩʝʥʠʝʤ ʧʦʚʳʰʝʥʥʳʭ ʥʦʨʤ ɻʉʐ ï 600 ʠ 800 ʢʛ/ʛʘ ɻʉʐ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ 

ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 10,3% ʠ 16,4% ʠ ʨʘʚʥʷʣʘʩʴ 2,55 ʠ 

2,69 ʪ/ʛʘ. 

ʇʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ 2022 ʛʦʜʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʭ ʫʨʦʞʘʝʚ ʟʝʨʥʘ 

ʧʰʝʥʠʮ. ʆʥʠ ʚ ʩʨʝʜʥʝʤ ʙʳʣʠ ʥʘ 22,0-41,4% ʚʳʰʝ, ʯʝʤ ʚ 2021 ʛʦʜʫ. ɺʥʝʩʝʥʠʝ 400 ʢʛ/ʛʘ ɻʉʐ ʦʙʝʩʧʝ-

ʯʠʚʘʣʦ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʦʩʝʚʘ ʥʘ 14,2% ʠ 11,7%, ʘ ʧʦʚʳʰʝʥʠʝ ʥʦʨʤʳ ʚʥʝʩʝʥʠʷ ɻʉʐ ʜʦ 

600 ʢʛ/ʛʘ ʧʦʟʚʦʣʠʣʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ, ʧʦʣʫʯʘʪʴ 0,51 ʪ/ʛʘ ʠ 0,42 ʪ/ʛʘ, ʠʣʠ ʩʦ-

ʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 17,3% ʠ 14,8% ʙʦʣʴʰʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʠʥʜʝʢʩʘ. ɺʥʝʩʝʥʠʝ 800 ʢʛ/ʛʘ ɻʉʐ ʦʙʝʩʧʝʯʠʚʘʣʦ 

ʧʦʣʫʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʳʭ ʩʙʦʨʦʚ ʟʝʨʥʘ ʩ 1 ʛʘ. ɺ ʦʧʳʪʝ ʩ ʤʷʛʢʦʡ ʧʰʝʥʠʮʝʡ ʫʨʦʞʘʡ ʟʝʨʥʘ ʩʦʩʪʘʚʠʣ 3,55 

ʪ/ʛʘ, ʘ ʚ ʦʧʳʪʝ ʩ ʪʚʝʨʜʦʡ ʧʰʝʥʠʮʝʡ ï 3,35 ʪ/ʛʘ, ʯʪʦ ʥʘ 20,7% ʠ 18,7%, ʠʣʠ 0,61 ʪ/ʛʘ ʠ 0,53 ʪ/ʛʘ ʙʦʣʴʰʝ 

ʢʦʥʪʨʦʣʷ. 

ʈʘʩʪʝʥʠʷ ʪʚʝʨʜʦʡ ʧʰʝʥʠʮʘ ʚ ʩʨʘʚʥʠʪʝʣʴʥʦ ʞʘʨʢʠʭ ʠ ʟʘʩʫʰʣʠʚʳʭ ʫʩʣʦʚʠʷʭ 2021 ʛʦʜʘ ʬʦʨʤʠʨʦ-

ʚʘʣʠ ʧʨʠʙʘʚʢʫ ʫʨʦʞʘʷ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʷʛʢʦʡ ʧʰʝʥʠʮʝʡ ʚ ʩʨʝʜʥʝʤ ʥʘ 2,2-7,2%. ɺ ʫʩʣʦʚʠʷʭ ʜʦʩʪʘʪʦʯ-

ʥʦʛʦ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʠʷ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ 2022 ʛʦʜʘ ʩʙʦʨʳ ʟʝʨʥʘ ʪʚʝʨʜʦʡ ʧʰʝʥʠʮʳ ʙʳʣʠ ʥʘ 4,2-

5,9% ʤʝʥʴʰʝ, ʯʝʤ ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʤʷʛʢʦʡ ʧʰʝʥʠʮʝʡ. ʆʜʥʘʢʦ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʚʥʝʩʝ-

ʥʠʝ ɻʉʐ ʧʦʟʚʦʣʷʣʦ ʫʚʝʣʠʯʠʪʴ ʫʨʦʞʘʡ ʟʝʨʥʘ ʥʘ 0,18-0,53 ʪ ʩ 1 ʛʘ, ʠʣʠ ʥʘ 7,7-18,7%.  

ʆʧʳʪʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʠ ʪʚʝʨʜʦʡ ʧʰʝʥʠʮʳ ʚ 2022 

ʛʦʜʫ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʚ ʧʦʩʝʚʘʭ, ʛʜʝ ʚ ʢʘʯʝʩʪʚʝ ʢʘʣʠʡʥʦʛʦ ʫʜʦʙʨʝʥʠʷ ʚ ʥʦʨʤʝ 600 ʢʛ/ʛʘ ʚʥʦʩʠʣʩʷ ɻʉʐ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ - 2,46-3,45 ʪ/ʛʘ ʠ 2,55-3,24 ʪ/ʛʘ, ʘ ʪʘʢʞʝ ʚ ʚʘʨʠʘʥʪʝ ʩ ʚʥʝʩʝʥʠʝʤ - 800 ʢʛ ɻʉʐ ʥʘ 1ʛʘ ï 

2,51-3,55 ʪ/ʛʘ ʠ 2,69-3,35 ʪ/ʛʘ. 

ɺʳʚʦʜʳ: ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʳʭ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 2021-2022 ʛʛ. 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʚʳʚʦʜʳ: 

1. ʀʩʧʦʣʴʟʦʚʘʥʠʝ, ʥʘ ʬʦʥʝ ʧʨʠʤʝʥʝʥʠʷ ʤʦʯʝʚʠʥʳ ʠ ʘʤʤʦʬʦʩʘ ʚ ʥʦʨʤʝ N40P40 ʜ.ʚ. ʥʘ 1 ʛʘ, ʚ ʢʘʯʝ-

ʩʪʚʝ ʢʘʣʠʡʥʦʛʦ ʫʜʦʙʨʝʥʠʷ ʛʣʠʥʦ-ʩʦʣʝʚʦʛʦ ʰʣʘʤʘ (ɻʉʐ) ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʚ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩ-

ʣʦʚʠʷʭ ʮʝʥʪʨʘʣʴʥʦʡ ʟʦʥʳ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʠʙʘʚʢʫ ʫʨʦʞʘʷ ʟʝʨʥʘ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʩʦʨʪʘ 

ʂʠʥʝʣʴʩʢʘʷ ʅʠʚʘ ʚ ʧʨʝʜʝʣʘʭ 5,7-20,7%, ʘ ʷʨʦʚʦʡ ʪʚʝʨʜʦʡ ʧʰʝʥʠʮʘ ʩʦʨʪʘ ɹʝʟʝʥʯʫʢʩʢʘʷ 205 - 7,7-18,7%. 

ʇʨʠ ʵʪʦʤ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʥʘ ʩ 1 ʛʘ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʠ ʪʚʝʨʜʦʡ ʧʰʝʥʠʮʳ ʙʳʣʦ 

ʧʦʣʫʯʝʥʦ ʚ ʚʘʨʠʘʥʪʝ ʩ ʚʥʝʩʝʥʠʝ ɻʉʇ ʚ ʥʦʨʤʝ 600 ʢʛ/ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ï 2,46-3,45 ʪ/ʛʘ ʠ 2,55-3,24 ʪ/ʛʘ 

ʠ ʚ ʚʘʨʠʘʥʪʝ ʩ ʚʥʝʩʝʥʠʝʤ ɻʉʇ 800 ʢʛ/ʛʘ ï 2,51-3,55 ʪ/ʛʘ ʠ 2,69-3,35 ʪ/ʛʘ. 
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ɸʥʥʦʪʘʮʠʷ 
ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʧʨʦʩ ʚʳʙʦʨʘ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʧʦʝʥʠʷ ʢʨʫʧ-

ʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʧʨʠ ʧʨʠʚʷʟʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʥʘ ʬʝʨʤʘʭ. ʉʥʠʞʝʥʠʝ ʵʥʝʨʛʦʟʘʪʨʘʪ ʥʘ ʚʦʜʦʩʥʘʙʞʝʥʠʝ 

ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʬʝʨʤ ʚʦʟʤʦʞʥʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʘʜʝʞʥʳʭ ʠ ʵʢʦʥʦʤʠʯʥʳʭ ʧʦʠʣʦʢ ʩ ʤʠ-

ʥʠʤʘʣʴʥʳʤʠ ʧʦʪʝʨʷʤʠ ʥʘ ʨʦʟʣʠʚ. ɼʘʥ ʘʥʘʣʠʟ ʘʚʪʦʧʦʠʣʦʢ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝ-

ʣʝʡ, ʠʭ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ. 
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Annotation 
The article deals with the issue of choosing resource-saving equipment for watering cattle in tethered 
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economical drinkers with minimal bottling losses. The analysis of automatic drinking bowls of domestic and 

foreign manufacturers, their technical characteristics, advantages and disadvantages is given. 
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ʨʦʜʫʢʮʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪ-

ʚʘ ʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. ɺ ʧʨʦʜʫʢʮʠʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʤʷʩʝ, ʤʦʣʦʢʝ, ʷʡʮʘʭ ʠ ʜʨʫʛʠʭ ʩʦʜʝʨ-

ʞʘʪʩʷ ʚʠʪʘʤʠʥʳ, ʦʨʛʘʥʠʯʝʩʢʠʝ ʢʠʩʣʦʪʳ, ʤʠʢʨʦʵʣʝʤʝʥʪʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʥʦʨʤʘʣʴʥʦʡ ʞʠʟʥʝʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ɸʇʂ ʚ ʦʙʣʘʩʪʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ 

ʨʦʩʪʘ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚ ʤʦʣʦʯʥʦʛʦ ʠ ʤʷʩʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʟʘ ʩʯʝʪ ʤʝʭʘʥʠʟʘʮʠʠ ʠ ʘʚʪʦʤʘʪʠ-

ʟʘʮʠʠ ʚʩʝʡ ʮʝʧʦʯʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʫʯʘʩʪʚʫʶʱʝʛʦ ʚ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ, ʧʨʠʤʝʥʷʝ-

ʤʳʭ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʦʜʫʢʮʠʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʷʚʣʷʝʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦ-

ʮʝʩʩ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ ʧʦʝʥʠʷ ʞʠʚʦʪʥʳʭ. ʀʤʝʥʥʦ ʚʦʜʘ ʷʚʣʷʝʪʩʷ ʥʝʟʘʤʝʥʠʤʦʡ ʯʘʩʪʴʶ ʨʘʮʠʦʥʘ ʢʦʨʦʚ, 

ʢʦʪʦʨʘʷ ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ ʚʩʝ ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʦʨʛʘʥʠʟʤʝ ʧʨʠ ʠʭ ʢʦʨʤʣʝʥʠʠ ʠ ʧʦʝʥʠʠ 

[1,ʩ.364]. ʊʘʢʞʝ, ʨʝʰʝʥʠʝ ʵʪʦʡ ʟʘʜʘʯʠ ʚʦʟʤʦʞʥʦ ʧʫʪʝʤ ʧʨʘʚʠʣʴʥʦʛʦ ʚʳʙʦʨʘ ʩʦʜʝʨʞʘʥʠʷ ʢʨʫʧʥʦʛʦ ʨʦ-

ʛʘʪʦʛʦ ʩʢʦʪʘ ʥʘ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʬʝʨʤʘʭ.  

ɺ ʩʫʭʦʩʪʦʡʥʳʡ ʧʝʨʠʦʜ ʚʘʞʥʦ ʩʣʝʜʠʪʴ ʟʘ ʟʜʦʨʦʚʴʝʤ ʢʦʨʦʚʳ, ʪʘʢ ʢʘʢ ʝʸ ʦʨʛʘʥʠʟʤ ʧʨʝʙʳʚʘʝʪ ʚ 

ʩʪʨʝʩʩʝ ʧʦʩʣʝ ʚʳʥʘʰʠʚʘʥʠʷ ʧʦʪʦʤʩʪʚʘ. ʕʪʦʪ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʱʘʪʝʣʴʥʳʤ ʫʭʦ-

ʜʦʤ, ʦʪ ʢʦʪʦʨʦʛʦ ʟʘʚʠʩʠʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʞʠʚʦʪʥʦʛʦ, ʝʛʦ ʟʘʧʘʩʘ ʩʠʣ ʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. ʉʫʭʦ-

ʩʪʦʡʥʳʝ ʢʦʨʦʚʳ ʥʝ ʜʘʶʪ ʤʦʣʦʢʘ. ʇʝʨʠʦʜ ʩʫʭʦʩʪʦʡʥʦʩʪʠ ʥʘʯʠʥʘʝʪʩʷ ʩ ʧʨʝʢʨʘʱʝʥʠʷ ʣʘʢʪʘʮʠʠ ʠ ʟʘʚʝʨ-

ʰʘʝʪʩʷ ʦʢʦʥʯʘʥʠʝʤ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʚʨʝʤʝʥʝʤ, ʢʦʛʜʘ ʢʦʨʦʚʘ ʥʘʯʠʥʘʝʪ ʜʘʚʘʪʴ ʤʦʣʦʢʦ ʚ ʧʦʣʥʦʤ ʦʙʲʸʤʝ. 
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ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʚʘʞʝʥ ʥʝ ʪʦʣʴʢʦ ʢʦʨʤʦʚʦʡ ʨʘʮʠʦʥ ʞʠʚʦʪʥʦʛʦ, ʧʦʜʚʝʨʛʘʶʱʠʡʩʷ ʠʟʤʝʥʝʥʠʷʤ, ʥʦ ʠ ʧʦ-

ʝʥʠʝ, ʠʛʨʘʶʱʝʝ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʘʭ ʦʨʛʘʥʠʟʤʘ (ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʩʣʝ ʦʪʸʣʘ ʢʦʨʦʚʳ ʯʘʩʪʦ 

ʧʴʶʪ, ʧʦʵʪʦʤʫ ʚʘʞʥʦ ʠʤʝʪʴ ʟʘʧʘʩ ʪʸʧʣʦʡ ʚʦʜʳ ʚ ʨʦʜʠʣʴʥʳʭ ʦʪʜʝʣʝʥʠʷʭ). 

ɼʦʡʥʳʝ ʢʦʨʦʚʳ ï ʵʪʦ ʞʠʚʦʪʥʳʝ, ʩʧʦʩʦʙʥʳʝ ʢ ʣʘʢʪʘʮʠʠ, ʪʦ ʝʩʪʴ ʜʘʶʱʠʝ ʤʦʣʦʢʦ. ɺʟʨʦʩʣʳʝ ʦʩʦʙʠ 

ʚ ʩʨʝʜʥʝʤ ʥʘ 1 ʢʛ ʩʫʭʦʛʦ ʢʦʨʤʘ ʚʳʧʠʚʘʶʪ 3-4 ʣ ʚʦʜʳ, ʪʘʢʞʝ ʥʘ 1 ʢʛ ʧʨʦʠʟʚʦʜʠʤʦʛʦ ʤʦʣʦʢʘ ʠʜʸʪ 3 ʣ 

ʚʦʜʳ. ʏʠʩʪʘʷ, ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʧʨʠʤʝʩʝʡ ʚʦʜʘ ʜʦʣʞʥʘ ʙʝʩʧʝʨʝʙʦʡʥʦ ʧʦʩʪʫʧʘʪʴ ʚ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʝ ʧʦ-

ʤʝʱʝʥʠʷ ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʩʫʪʦʢ.  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʧʨʦʚʝʜʝʥʠʝ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʧʦʠʣʦʢ 

ʜʣʷ ʂʈʉ ʠʭ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ, ʪʝʭʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʘʟʣʠʯʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʜʣʷ 

ʬʝʨʤ ʂʈʉ ʧʨʠ ʧʨʠʚʷʟʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʞʠʚʦʪʥʳʭ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʘʢʪʠʚʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʳʭ ʬʝʨʤ, ʠ ʢʦʤʧʣʝʢʩʦʚ, ʛʜʝ ʚ ʦʩʥʦʚʥʦʤ, ʧʨʠʤʝʥʷʝʪʩʷ 

ʙʝʩʧʨʠʚʷʟʥʳʡ ʩʧʦʩʦʙ ʩʦʜʝʨʞʘʥʠʷ, ʧʦ-ʧʨʝʞʥʝʤʫ ʚ ʭʦʟʷʡʩʪʚʘʭ ʘʢʪʫʘʣʝʥ ʧʨʠʚʷʟʥʦʡ ʩʧʦʩʦʙ ʩʦʜʝʨʞʘʥʠʷ. 

ʇʨʠʚʷʟʥʦʡ ʩʧʦʩʦʙ ʩʦʜʝʨʞʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʜʦʙʠʪʴʩʷ ʩʘʤʳʭ ʚʳʩʦʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, 

ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʧʦʧʫʣʷʨʥʳʤ ʩʨʝʜʠ ʬʝʨʤʝʨʩʢʠʭ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ. 

ʇʨʠ ʧʨʠʚʷʟʥʦʤ ʩʧʦʩʦʙʝ ʩʦʜʝʨʞʘʥʠʠ ʂʈʉ ʥʘ ʬʝʨʤʘʭ, ʛʜʝ ʞʠʚʦʪʥʳʝ ʥʘʭʦʜʷʪʩʷ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʩʪʦʡʣʘʭ ʩ ʦʪʜʝʣʴʥʳʤʠ ʧʦʠʣʢʘʤʠ ʠ ʢʦʨʤʫʰʢʘʤʠ, ʘ ʪʘʢʞʝ ʧʨʠʤʝʥʷʶʪ ʘʚʪʦʧʦʠʣʢʠ, ʧʦʜʢʣʶʯʸʥʥʳʝ ʢ ʩʠʩ-

ʪʝʤʝ ʚʦʜʦʧʨʦʚʦʜʥʳʭ ʪʨʫʙ. ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʳʙʦʨʘ ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʩʝʪʠ ʧʨʦʠʟʚʦʜʷʪ ʧʨʝʜʚʘʨʠʪʝʣʴ-

ʥʳʡ ʨʘʩʯʝʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʣʠʥʠʠ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʥʘʧʦʨʥʦ-ʨʝʛʫʣʠʨʫʶʱʝʛʦ ʩʦʦʨʫʞʝʥʠʷ, ʚʦʜʦʧʦʜʲ-

ʝʤʥʠʢʘ, ʧʦʠʣʦʢ. ʅʘ ʥʝʙʦʣʴʰʠʭ ʬʝʨʤʘʭ ʚʥʝʰʥʶʶ ʚʦʜʦʧʨʦʚʦʜʥʫʶ ʩʝʪʴ ʯʘʩʪʦ ʧʨʦʢʣʘʜʳʚʘʶʪ ʧʦ ʪʫʧʠ-

ʢʦʚʦʡ ʩʭʝʤʝ, ʥʘ ʢʨʫʧʥʳʭ ʬʝʨʤʘʭ ʠ ʢʦʤʧʣʝʢʩʘʭ ʧʨʠʤʝʥʷʶʪ ʢʦʣʴʮʝʚʫʶ ʩʝʪʴ. 

ʆʩʥʦʚʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ʪʫʧʠʢʦʚʦʡ ʩʠʩʪʝʤʳ, ʨʘʩʩʯʠʪʘʥʥʦʡ ʥʘ ʬʝʨʤʝʨʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʷʚʣʷʝʪʩʷ 

ʥʝʙʦʣʴʰʘʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʨʘʩʭʦʜʳ ʥʘ ʧʨʦʢʣʘʜʢʫ. ɻʣʘʚʥʳʡ ʥʝʜʦʩʪʘʪʦʢ ʚ ʪʦʤ, 

ʯʪʦ ʚ ʩʣʫʯʘʝ ʘʚʘʨʠʡʥʦʡ ʩʠʪʫʘʮʠʠ ʧʦʥʘʜʦʙʠʪʩʷ ʦʪʢʣʶʯʘʪʴ ʦʪ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʚʝʩʴ ʢʦʨʦʚʥʠʢ. ʀʩʧʦʣʴʟʦ-

ʚʘʥʠʝ ʢʦʣʴʮʝʚʦʡ ʩʭʝʤʳ ʥʘ ʬʝʨʤʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʨʝʤʦʥʪʠʨʦʚʘʪʴ ʧʦʚʨʝʞʜʝʥʥʳʝ ʫʯʘʩʪʢʠ ʙʝʟ ʧʨʝ-

ʢʨʘʱʝʥʠʷ ʧʦʜʘʯʠ ʞʠʜʢʦʩʪʠ ʢ ʭʦʟʷʡʩʪʚʫ. ʉʫʱʝʩʪʚʝʥʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ ʙʦʣʴʰʘʷ ʜʣʠʥʘ ʪʨʫʙʦ-

ʧʨʦʚʦʜʦʚ ʠ ʫʚʝʣʠʯʝʥʥʳʝ ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʨʘʩʭʦʜʳ. 

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʢʦʨʦʚʥʠʢʘʭ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʧʦʠʣʢʠ ʢʘʢ ʠʥʜʠʚʠʜʫʘʣʴ-

ʥʳʝ, ʪʘʢ ʠ ʛʨʫʧʧʦʚʳʝ. ʆʩʥʦʚʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʧʨʷʤʘʷ ʧʦʜʘʯʘ ʜʦ ʞʠʚʦʪʥʳʭ, ʯʪʦ ʟʘʱʠʱʘʝʪ ʝʸ 

ʦʪ ʚʦʟʤʦʞʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ, ʧʦʵʪʦʤʫ ʧʨʠ ʪʘʢʦʤ ʧʦʝʥʠʠ ʚʦʜʘ ʧʦʩʪʦʷʥʥʦ ʯʠʩʪʘʷ. ɼʣʷ ʂʈʉ ʦʧʪʠʤʘʣʴʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʜʳ ʷʚʣʷʝʪʩʷ +8é+12ʉ̄. ʊʝʤʧʝʨʘʪʫʨʘ ʚʳʰʝ ʥʦʨʤʳ ʧʘʛʫʙʥʦ ʚʣʠʷʝʪ ʥʘ ʠʤʤʫʥʥʫʶ ʩʠʩ-

ʪʝʤʫ ʢʦʨʦʚ, ʧʦʵʪʦʤʫ ʦʥʠ ʩʪʘʥʦʚʷʪʩʷ ʚʦʩʧʨʠʠʤʯʠʚʳ ʢ ʨʘʟʣʠʯʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ, ʘ ʠʟ-ʟʘ ʪʝʤʧʝʨʘʪʫʨʳ 

ʥʠʞʝ ï ʧʝʨʝʦʭʣʘʞʜʝʥʠʝ ʦʨʛʘʥʠʟʤʘ. ʇʨʠʤʝʥʝʥʠʝ ʘʚʪʦʧʦʠʣʦʢ ʧʨʝʜʦʭʨʘʥʷʪ ʨʦʛʘʪʳʡ ʩʢʦʪ ʦʪ ʞʝʣʫʜʦʯʥʦ-

ʢʠʰʝʯʥʳʭ ʙʦʣʝʟʥʝʡ, ʘ ʧʦʩʪʦʷʥʥʦʝ ʫʧʦʪʨʝʙʣʝʥʠʝ ʞʠʜʢʦʩʪʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʩʦʩʪʦʷʥʠʷ ʞʠ-

ʚʦʪʥʳʭ ʠ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʨʦʩʪʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʉʥʠʞʝʥʠʝ ʵʥʝʨʛʦʟʘʪʨʘʪ ʥʘ ʚʦʜʦʩʥʘʙʞʝʥʠʝ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʬʝʨʤ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪ ʟʘ 

ʩʯʝʪ ʨʝʘʣʠʟʘʮʠʠ ʩʣʝʜʫʶʱʠʭ ʤʝʨ: ʨʘʮʠʦʥʘʣʠʟʘʮʠʠ ʚʦʜʦʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ ʩ ʮʝʣʴʶ ʥʘʜʝʞʥʦʛʦ ʥʝʧʨʝ-

ʨʳʚʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ; ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʣʦʵʥʝʨʛʦʝʤʢʠʭ ʥʘʩʦʩʦʚ ʠ ʫʩʪʨʦʡʩʪʚ; ʧʨʠʤʝʥʝʥʠʷ ʘʣʴʪʝʨʥʘ-

ʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʜʣʷ ʧʦʜʲʝʤʘ ʚʦʜʳ; ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʜʝʞʥʳʭ ʠ ʵʢʦʥʦʤʠʯʥʳʭ ʧʦʠʣʦʢ ʩ ʤʠ-

ʥʠʤʘʣʴʥʳʤʠ ʧʦʪʝʨʷʤʠ ʥʘ ʨʦʟʣʠʚ. 

ɸʥʘʣʠʟ ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʠʣʦʢ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʧʨʝʜ-

ʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 1. ʇʨʠ ʧʨʠʚʷʟʥʦʤ ʩʧʦʩʦʙʝ ʩʦʜʝʨʞʘʥʠʷ ʢʦʨʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʘʚʪʦ-

ʧʦʠʣʢʠ ʯʘʰʝʯʥʦʛʦ ʪʠʧʘ ʩ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʧʝʜʘʣʴʶ. ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʫ ʚʩʝʭ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʧʦʠʣʦʢ ʙʫ-

ʜʝʪ ʦʜʠʥʘʢʦʚʳʤ, ʢʦʪʦʨʳʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: ʚʦʜʘ ʧʦʩʪʫʧʘʝʪ ʚʦ ʚʥʫʪʨʝʥʥʶʶ ʯʘʩʪʴ ʢʣʘʧʘʥʘ; 

ʢʦʛʜʘ ʢʦʨʦʚʘ ʜʘʚʠʪ ʥʘ ʧʝʜʘʣʴ, ʧʨʫʞʠʥʘ ʩʞʠʤʘʝʪʩʷ, ʠ ʢʣʘʧʘʥ ʦʪʢʨʳʚʘʝʪʩʷ, ʜʘʚʘʷ ʜʦʩʪʫʧ ʢ ʚʦʜʝ, ʢʦʪʦʨʘʷ 

ʧʦʩʪʫʧʘʝʪ ʧʦʜ ʥʘʧʦʨʦʤ ʚ ʯʘʰʫ; ʦʧʫʩʪʠʚ ʧʝʜʘʣʴ, ʞʠʚʦʪʥʦʝ ʧʨʝʢʨʘʱʘʝʪ ʨʘʙʦʪʫ ʤʝʭʘʥʠʟʤʘ, ʠ ʚʦʜʘ ʧʝʨʝ-

ʩʪʘʸʪ ʧʦʩʪʫʧʘʪʴ ʚ ʩʦʩʫʜ. 

 

ʊʘʙʣʠʮʘ 1 ï ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʠʣʦʢ 

ʄʘʨʢʘ 
ʉʪʨʘʥʘ ï  

ʧʨʦʠʟʚʦʜʠʪʝʣʴ 

ʀʩʧʦʣʴʟʫʝʤʳʡ 

ʤʘʪʝʨʠʘʣ 

ɪʤʢʦʩʪʴ 

ʯʘʰʠ, ʣ 

ɻʘʙʘʨʠʪʥʳʝ 

ʨʘʟʤʝʨʳ, 

ɼʭʐʭɺ, ʤʤ 

ɺʝʩ, ʛ 

ʄʘʭ ʢʦʣʠʯʝ-

ʩʪʚʦ ʦʙʩʣʫ-

ʞʠʚʘʝʤʳʭ 

ʛʦʣʦʚ 

ɸʇ-1ɸ ʈʦʩʩʠʷ ʇʣʘʩʪʤʘʩʩʘ 1,85-2 165ʭ262ʭ170 800 2 

ʇɸ-1ɸ ʈʦʩʩʠʷ ʏʫʛʫʥ 1,7-2 342ʭ212ʭ160 8000 2 

Suevia ʤʦ-

ʜʝʣʴ 115 
ɻʝʨʤʘʥʠʷ 

ʕʤʘʣʠʨʦʚʘʥ-

ʥʳʡ ʯʫʛʫʥ 
2 310ʭ240ʭ160 7100 3 

DeLaval ʩʝ-

ʨʠʷ ʉ 10 
ʐʚʝʮʠʷ 

ʕʤʘʣʠʨʦʚʘʥ-

ʥʳʡ ʯʫʛʫʥ 
2,4 280ʭ260ʭ190 5500 2 
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 ʇʦʠʣʢʘ ɸʇ-1ɸ ʤʦʞʝʪ ʧʨʠʩʦʝʜʠʥʷʪʴʩʷ ʢ ʣʶʙʦʡ ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʩʝʪʠ. ʉʦʩʪʦʠʪ ʠʟ ʯʘʰʠ, ʚʳʧʦʣ-

ʥʝʥʥʦʡ ʠʟ ʧʣʘʩʪʤʘʩʩʳ, ʠ ʧʨʫʞʠʥʥʦ-ʢʣʘʧʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʩʦʟʜʘʚʘʷ ʛʝʨʤʝʪʠʯʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ ʠ 

ʧʨʦʧʫʩʢʘʷ ʚʦʜʫ ʚ ʦʜʥʫ ʩʪʦʨʦʥʫ. ʊʘʢʦʡ ʤʝʭʘʥʠʟʤ ʧʦʟʚʦʣʷʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʛʠʛʠʝʥʫ ʚʦ ʚʨʝʤʷ ʧʨʦʮʝʜʫʨʳ 

ʧʦʝʥʠʷ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʜʨʫʛʠʝ ʫʩʪʨʦʡʩʪʚʘ ʥʝ ʩʚʷʟʘʥʳ ʩ ʧʦʠʣʢʦʡ. ʇʨʝʠʤʫʱʝʩʪʚʘ ʪʘʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ: 

ʥʘʜʸʞʥʳʡ ʢʣʘʧʘʥ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʣʷ ʞʠʚʦʪʥʳʭ, ʚʳʩʦʢʘʷ ʛʠʛʠʝʥʠʯʥʦʩʪʴ, ʣʝʛʢʠʡ ʚʝʩ, ʧʨʦʩʪʦʡ ʤʦʥʪʘʞ ʠ 

ʦʙʩʣʫʞʠʚʘʥʠʝ. 

 ʇʦʠʣʢʘ ʇɸ-1ɸ ʪʘʢ ʞʝ, ʢʘʢ ʠ ɸʇ-1ɸ ʤʦʞʝʪ ʧʨʠʩʦʝʜʠʥʷʪʴʩʷ ʢ ʣʶʙʦʡ ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʩʝʪʠ. ʀʤʝʝʪ 

ʧʦʠʣʴʥʫʶ ʯʘʰʫ ʠʟ ʯʫʛʫʥʘ ʠ ʧʨʫʞʠʥʥʦ-ʢʣʘʧʘʥʥʳʡ ʤʝʭʘʥʠʟʤ. ʇʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʦʝʥʠʷ ʜʚʫʭ ʛʦʣʦʚ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʜʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ: ʥʘʜʸʞʥʦʩʪʴ ʫʩʪʨʦʡʩʪʚʘ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʣʷ ʞʠʚʦʪʥʳʭ, ʚʳʩʦʢʘʷ ʛʠ-

ʛʠʝʥʠʯʥʦʩʪʴ. ʅʝʜʦʩʪʘʪʢʠ: ʙʦʣʴʰʦʡ ʚʝʩ. 

ʅʝʤʝʮʢʘʷ ʤʦʜʝʣʴ ʘʚʪʦʧʦʠʣʢʠ Suevia ʤʦʜʝʣʴ 115 ʩʦʩʪʦʠʪ ʠʟ ʯʫʛʫʥʥʦʡ ʵʤʘʣʠʨʦʚʘʥʥʦʡ ʯʘʰʠ ʩ 

ʷʟʳʯʢʦʚʳʤ ʢʣʘʧʘʥʦʤ. ɽʸ ʤʦʞʥʦ ʧʦʜʩʦʝʜʠʥʠʪʴ ʢ ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʩʝʪʠ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ 

ʧʨʠʤʝʥʷʪʴ ʜʣʷ ʧʦʝʥʠʷ ʂʈʉ, ʣʦʰʘʜʝʡ. ʇʨʝʠʤʫʱʝʩʪʚʘ: ʚʦʟʤʦʞʥʦ ʧʨʦʩʪʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʩʢʦʨʦʩʪʠ ʧʦ-

ʜʘʯʠ ʚʦʜʳ, ʩʢʦʨʦʩʪʴ ʧʦʜʘʯʠ ʚʦʜʳ ʜʦ 14 ʣ/ʤʠʥ. ʅʝʜʦʩʪʘʪʢʠ: ʙʦʣʴʰʦʡ ʚʝʩ, ʨʝʛʫʣʷʨʥʘʷ ʯʠʩʪʢʘ (ʠʟ-ʟʘ ʩʢʦ-

ʧʣʝʥʠʷ ʧʦʜ ʢʣʘʧʘʥʦʤ ʨʘʟʣʠʯʥʳʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ). 

ʐʚʝʜʩʢʘʷ ʤʦʜʝʣʴ ʧʦʠʣʢʠ DeLaval ʩʝʨʠʷ ʉ 10 ʜʣʷ ʂʈʉ ʨʘʟʨʘʙʦʪʘʥʘ ʩ ʫʯʸʪʦʤ ʩʘʥʠʪʘʨʥʦ-

ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʩʪʘʥʜʘʨʪʦʚ. ʆʥʘ ʠʤʝʝʪ ʯʘʰʫ, ʧʦʢʨʳʪʫʶ ʢʠʩʣʦʪʦʩʪʦʡʢʦʡ ʵʤʘʣʴʶ, ʜʘʶʱʝʡ ʚʦʟʤʦʞʥʦʩʪʴ 

ʙʝʟ ʪʨʫʜʘ ʯʠʩʪʠʪʴ ʧʦʚʝʨʭʥʦʩʪʴ, ʠ ʪʨʫʙʯʘʪʦʛʦ ʢʣʘʧʘʥʘ. ʇʨʝʠʤʫʱʝʩʪʚʘ: ʧʦʜʘʯʘ ʚʦʜʳ 10 ʣ/ʤʠʥ, ʪʨʫʙʯʘ-

ʪʳʡ ʢʣʘʧʘʥ, ʧʦʚʳʰʘʶʱʠʡ ʛʠʛʠʝʥʠʯʥʦʩʪʴ ʫʩʪʨʦʡʩʪʚʘ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ ʧʦ-

ʝʥʠʷ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʠʩʪʝʤʥʳʤ ʨʝʰʝʥʠʝʤ ʢʦʤʧʣʝʢʩʘ ʟʘʜʘʯ, ʧʨʠ ʢʦʪʦʨʦʤ ʞʠʚʦʪʥʦʝ 

ʥʘʭʦʜʠʪʩʷ ʚ ʢʦʤʬʦʨʪʥʳʭ ʜʣʷ ʩʝʙʷ ʫʩʣʦʚʠʷʭ. ʆʩʥʦʚʥʳʤʠ ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ ʚʳʙʦʨ ʩʧʦʩʦʙʘ ʩʦʜʝʨʞʘʥʠʷ 

ʞʠʚʦʪʥʳʭ ʠ ʧʨʠʤʝʥʝʥʠʝ ʥʘʠʤʝʥʝʝ ʵʥʝʨʛʦʝʤʢʠʭ ʩʨʝʜʩʪʚ ʤʝʭʘʥʠʟʘʮʠʠ, ʵʣʝʢʪʨʠʬʠʢʘʮʠʠ ʠ ʘʚʪʦʤʘʪʠʟʘ-

ʮʠʠ ʬʝʨʤʳ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʤʦʥʪʘ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ. ɸʥʘʣʠʟ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʫʯʠʪʳʚʘʶʱʠʡ ʧʨʝ-

ʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʤʦʜʝʣʝʡ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʘʚʪʦʧʦʠʣʦʢ, ʧʨʦʚʝʜʝʥʥʳʡ ʚ ʭʦʜʝ 

ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠʣʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʬʝʨʤ ʠ ʢʦʤʧʣʝʢ-

ʩʦʚ.  

 

ʃʠʪʝʨʘʪʫʨʘ: 
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ʜʳʭ ʫʯʝʥʳʭ: ʚ 3 ʯʘʩʪʷʭ. 2017. ʉ. 364-366. 
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ʩʪʫʜʝʥʪʢʘ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ çʊʝʧʣʦʵʥʝʨʛʝʪʠʢʘ ʠ ʪʝʧʣʦʪʝʭʥʠʢʘè 

ʌɻɹʆʋ ɺʆ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ɻɸʋ, ʛ. ʅʘʣʴʯʠʢ, ʈʦʩʩʠʷ; 

e-mail: energo_80@mail.ru 

ɸʥʥʦʪʘʮʠʷ 

ʈʘʩʩʤʦʪʨʝʥ ʚʦʧʨʦʩ ʤʦʜʝʨʥʠʟʘʮʠʠ ʙʫʥʢʝʨʦʚ ʘʢʪʠʚʥʦʛʦ ʚʝʥʪʠʣʠʨʦʚʘʥʠʷ, ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʵʥʝʨ-

ʛʝʪʠʯʝʩʢʠʭ ʟʘʪʨʘʪ ʧʨʠ ʧʦʩʣʝʫʙʦʨʦʯʥʦʡ ʦʙʨʘʙʦʪʢʝ ʟʝʨʥʘ.  
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ʚʦʟʜʫʭʦʨʘʩʧʨʝʜʝʣʝʥʠʝ, ʩʫʰʢʘ. 
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Annotation 

The issues of acquiring capacitive activated ventilation in order to obtain energy costs during post-

harvest processing by the consumer are excluded. 

Keywords: actively ventilated bunker, grain mass, cleaning department, air distribution, drying. 

 

 

ʢʦʥʦʤʠʯʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʘʢʪʠʚʥʳʤ ʚʝʥʪʠʣʠʨʦʚʘʥʠʝʤ ʦʙʫʩʣʦʚʣʠʚʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠ-

ʝʤ ʜʣʷ ʠʩʧʘʨʝʥʠʷ ʚʣʘʛʠ ʪʝʧʣʦʪʳ, ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʥʝʦʙʭʦʜʠʤʦ ʩʪʨʝʤʠʪʴʩʷ ʢ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʵʪʦʡ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʩʧʣʘʪʥʦʡ ʪʝʧʣʦʪʳ ʠ 

ʪʦʣʴʢʦ ʚ ʠʩʢʣʶʯʠʪʝʣʴʥʳʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʥʝ ʧʦʟʚʦʣʷʶʪ ʟʘʛʦʪʘʚʣʠʚʘʪʴ ʚʳʩʦʢʦʢʘʯʝ-

ʩʪʚʝʥʥʳʡ ʢʦʨʤ, ʩʫʰʠʪʴ ʧʨʦʚʷʣʝʥʥʫʶ ʪʨʘʚʫ ʠʩʢʫʩʩʪʚʝʥʥʦ ʧʦʜʦʛʨʝʪʳʤ ʚʦʟʜʫʭʦʤ [1-4]. 

ʆʯʠʩʪʠʪʝʣʴʥʦʝ ʦʪʜʝʣʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʛʨʝʛʘʪ ɿɸɺ-20, ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʤʘ-

ʰʠʥʦʡ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʯʠʩʪʢʠ ɿɼ 10.000, ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʤ ʜʣʷ ʧʦʜʘʯʠ ʦʪʭʦʜʦʚ ʦʪ ʤʘʰʠʥʳ ʧʨʝʜʚʘ-

ʨʠʪʝʣʴʥʦʡ ʦʯʠʩʪʢʠ ʚ ʩʝʢʮʠʶ ʦʪʭʦʜʦʚ. ɺʤʝʩʪʦ ʦʜʥʦʧʦʪʦʯʥʦʡ ʥʦʨʠʠ ʫʩʪʘʥʦʚʣʝʥʘ ʜʚʫʭʧʦʪʦʯʥʘʷ. ɺ ʙʫʥ-

ʢʝʨʝ ʨʝʟʝʨʚʘ ʦʪʜʝʣʝʥʘ ʦʧʝʨʘʪʠʚʥʘʷ ʩʝʢʮʠʷ, ʚ ʢʦʪʦʨʫʶ ʟʝʨʥʦ ʧʦʩʪʫʧʘʝʪ ʧʦʩʣʝ ʩʫʰʢʠ. 

ɺ ʩʘʤ ʘʛʨʝʛʘʪ ɿɸɺ-20 ʚʭʦʜʷʪ ʩʣʝʜʫʶʱʠʝ ʤʘʰʠʥʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ: ʘʚʪʦʤʦʙʠʣʝʧʦʜʲʝʤʥʠʢ ɻɸʇ-

2ʎ, ʟʘʚʘʣʦʯʥʳʡ ʙʫʥʢʝʨ, ʟʘʛʨʫʟʦʯʥʘʷ ʥʦʨʠʷ 2ʅɿ-20, ʜʚʝ ʟʝʨʥʦʦʯʠʩʪʠʪʝʣʴʥʳʝ ʤʘʰʠʥʳ ɿɸɺ-10.30.000, 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ ʚʦʟʜʫʰʥʘʷ ʩʠʩʪʝʤʘ, ʪʨʘʥʩʧʦʨʪʝʨ ʧʝʨʝʜʘʪʦʯʥʳʡ, ʜʚʘ ʪʨʠʝʨʥʳʭ ʙʣʦʢʘ ɿɸɺ-10.90.000, 

ʧʫʣʴʪ ʫʧʨʘʚʣʝʥʠʷ ʐɸʀ-5919-13ɸ3, ʙʫʥʢʝʨ ʯʠʩʪʦʛʦ ʟʝʨʥʘ, ʙʫʥʢʝʨ ʦʪʭʦʜʦʚ (ʩ ʨʘʟʜʝʣʷʶʱʝʡ ʧʝʨʝʛʦʨʦʜ-

ʢʦʡ), ʙʫʥʢʝʨ ʨʝʟʝʨʚʘ. 

ʀʟ ʘʚʪʦʤʦʙʠʣʷ ʟʝʨʥʦ ʩ ʧʦʤʦʱʴʶ ʘʚʪʦʤʦʙʠʣʝʧʦʜʲʝʤʥʠʢʘ ʚʳʛʨʫʞʘʝʪʩʷ ʚ ʟʘʚʘʣʴʥʳʡ ʙʫʥʢʝʨ, ʦʪ-

ʢʫʜʘ ʟʘʛʨʫʟʦʯʥʦʡ ʥʦʨʠʝʡ ʧʦʜʘʝʪʩʷ ʚ ʧʨʠʝʤʥʳʝ ʢʘʤʝʨʳ ʜʚʫʭ ʧʘʨʘʣʣʝʣʴʥʦ ʨʘʙʦʪʘʶʱʠʭ ʟʝʨʥʦʦʯʠʩʪʠ-

ʪʝʣʴʥʳʭ ʤʘʰʠʥ. 

ɽʩʣʠ ʤʘʰʠʥʳ ʥʝ ʩʧʨʘʚʣʷʶʪʩʷ ʩ ʦʯʠʩʪʢʦʡ ʧʦʜʘʚʘʝʤʦʛʦ ʟʝʨʥʘ, ʪʦ ʠʟʣʠʰʝʢ ʝʛʦ ʧʨʠ ʧʦʤʦʱʠ ʨʘʩ-

ʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʢʣʘʧʘʥʦʚ ʪʦʡ ʞʝ ʥʦʨʠʝʡ ʥʘʧʨʘʚʣʷʝʪʩʷ ʚ ʙʫʥʢʝʨ ʨʝʟʝʨʚʘ. ɺ ʵʪʦʪ ʞʝ ʙʫʥʢʝʨ ʩʙʨʘʩʳʚʘʝʪ-

ʩʷ ʯʝʨʝʟ ʟʝʨʥʦʩʣʠʚ ʠʟʣʠʰʝʢ ʟʝʨʥʘ ʧʨʠ ʧʝʨʝʧʦʣʥʝʥʠʠ ʧʨʠʝʤʥʳʭ ʢʘʤʝʨ ʟʝʨʥʦʦʯʠʩʪʠʪʝʣʴʥʳʭ ʤʘʰʠʥ. 

ɺʧʦʩʣʝʜʩʪʚʠʠ ʟʝʨʥʦ ʦʧʷʪʴ ʧʦʜʘʝʪʩʷ ʚ ʟʘʚʘʣʴʥʳʡ ʙʫʥʢʝʨ, ʘ ʦʪʪʫʜʘ ï ʚ ʟʝʨʥʦʦʯʠʩʪʠʪʝʣʴʥʳʝ ʤʘʰʠʥʳ. 

ʀʟ ʧʨʠʝʤʥʳʭ ʢʘʤʝʨ ʤʘʰʠʥ ʟʝʨʥʦ ʧʦʩʪʫʧʘʝʪ ʚ ʩʝʧʘʨʠʨʫʶʱʠʝ ʢʘʥʘʣʳ, ʢʦʪʦʨʳʝ ʧʦʜʢʣʶʯʝʥʳ ʪʨʫ-

ʙʦʧʨʦʚʦʜʘʤʠ ʢ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʚʦʟʜʫʰʥʦʡ ʩʠʩʪʝʤʝ. ɺʳʜʝʣʝʥʥʳʝ ʚ ʩʝʧʘʨʠʨʫʶʱʠʭ ʢʘʥʘʣʘʭ ʣʝʛʢʠʝ 

ʧʨʠʤʝʩʠ ʚʳʥʦʩʷʪʩʷ ʧʦʪʦʢʘʤʠ ʚʦʟʜʫʭʘ ʚ ʦʩʘʜʦʯʥʫʶ ʢʘʤʝʨʫ ʚʦʟʜʫʰʥʦʡ ʩʠʩʪʝʤʳ, ʛʜʝ ʚʳʧʘʜʘʶʪ ʠʟ ʧʦʪʦ-

ʢʘ ʚʦʟʜʫʭʘ ʠ ʚʳʚʦʜʷʪʩʷ ʚ ʩʝʢʮʠʶ ʦʪʭʦʜʦʚ, ʘ ʦʯʠʱʝʥʥʳʡ ʚʦʟʜʫʭ ʚʳʙʨʘʩʳʚʘʝʪʩʷ ʚ ʘʪʤʦʩʬʝʨʫ. 

ʆʯʠʱʝʥʥʦʝ ʥʘ ʚʦʟʜʫʰʥʦ-ʨʝʰʝʪʥʳʭ ʤʘʰʠʥʘʭ ʟʝʨʥʦ ʧʦʩʪʫʧʘʝʪ ʚ ʰʥʝʢʦʚʳʝ ʧʠʪʘʪʝʣʠ ʧʝʨʝʜʘʪʦʯ-

ʥʳʭ ʪʨʘʥʩʧʦʨʪʝʨʦʚ, ʠ ʧʦ ʠʭ ʥʘʢʣʦʥʥʳʤ ʞʝʣʦʙʘʤ ʥʘʧʨʘʚʣʷʝʪʩʷ ʚ ʪʨʠʝʨʥʳʝ ʙʣʦʢʠ. ʌʫʨʘʞʥʦʝ ʟʝʨʥʦ ʠ 

ʤʝʣʢʠʝ ʧʨʠʤʝʩʠ ʧʦ ʪʨʫʙʦʧʨʦʚʦʜʘʤ ʥʘʧʨʘʚʣʷʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʝʢʮʠʠ ʙʫʥʢʝʨʦʚ. 

ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʠʪʴ ʦʪʜʝʣʝʥʠʝ ʙʫʥʢʝʨʦʚ ʘʢʪʠʚʥʦʛʦ ʚʝʥʪʠʣʠʨʦʚʘʥʠʷ ʆɹɺ-100. ɼʘʥʥʘʷ ʫʩ-

ʪʘʥʦʚʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩ ʠʟ 4-ʭ ʙʫʥʢʝʨʦʚ ɹɺ-25 ʦʙʲʝʤʦʤ 37 ʤį ʠ ʚʤʝʩʪʠʤʦʩʪʴʶ 27 ʪʦʥʥ 

(ʧʰʝʥʠʮʘ). 

ʈʘʩʯʝʪ ʙʫʜʝʤ ʚʝʩʪʠ ʧʦ ʙʫʥʢʝʨʫ ʘʢʪʠʚʥʦʛʦ ʚʝʥʪʠʣʠʨʦʚʘʥʠʷ ɹɺ-25 [5-8]. 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʚʳʙʦʨʘ ʚʝʥʪʠʣʷʪʦʨʘ ʩʣʝʜʫʶʱʠʝ: ʤʘʩʩʘ ʩʳʨʦʛʦ ʟʝʨʥʘ ʄ, ʢʛ; ʥʘʯʘʣʴʥʘʷ W1 

ʠ ʢʦʥʝʯʥʘʷ W2 ʚʣʘʞʥʦʩʪʴ ʟʝʨʥʘ, %; ʪʝʤʧʝʨʘʪʫʨʘ ʊʦ, ęʉ ʠ ʚʣʘʞʥʦʩʪʴ űo ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ, %; ʊ1 ï 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʧʦʩʣʝ ʵʣʝʢʪʨʦʢʘʣʦʨʠʬʝʨʘ, ęC; ʚʨʝʤʷ ʩʫʰʢʠ t, ʩ. 

ʇʨʝʜʝʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʊ1, ʚʳʭʦʜʷʱʝʛʦ ʠʟ ʵʣʝʢʪʨʦʢʘʣʦʨʠʬʝʨʘ, ʜʣʷ ʟʝʨʥʘ ʩʦʩʪʘʚʣʷʝʪ 

300ï310ęʂ, ʪʦ ʝʩʪʴ 27ï37ęʉ. 

ʉʥʘʯʘʣʘ ʦʧʨʝʜʝʣʷʝʤ ʢʦʣʠʯʝʩʪʚʦ ʚʣʘʛʠ, ʠʩʧʘʨʷʝʤʦʡ ʠʟ ʟʝʨʥʘ: 
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ʛʜʝ: W1 ï ʥʘʯʘʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʟʝʨʥʘ (20%); W2 ï ʢʦʥʝʯʥʘʷ ʚʣʘʞʥʦʩʪʴ ʟʝʨʥʘ (14%); M ï ʤʘʩʩʘ ʩʳʨʦʛʦ 

ʟʝʨʥʘ ï 27000ʢʛ. 
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ɼʘʣʝʝ ʥʘʭʦʜʠʤ ʧʦʜʘʯʫ, ʤį/ʩ, ʚʝʥʪʠʣʷʪʦʨʘ ʧʦ ʬʦʨʤʫʣʝ: 
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ʛʜʝ: ɟ ï ʧʣʦʪʥʦʩʪʴ ʚʦʟʜʫʭʘ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 
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ʛʜʝ: ʈ ï ʜʘʚʣʝʥʠʝ ʚʦʟʜʫʭʘ ʚ ʨʘʩʩʯʠʪʳʚʘʝʤʦʤ ʨʝʛʠʦʥʝ (93 ʢʇʘ); ʈʨ ï ʨʘʩʯʝʪʥʦʝ ʜʘʚʣʝʥʠʝ (99,3 ʢʇʘ). 
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ɺʣʘʛʦʩʦʜʝʨʞʘʥʠʝ d1, ʛ/ʢʛ, ʚʦʟʜʫʭʘ, ʚʭʦʜʷʱʝʛʦ ʚ ʟʝʨʥʦ, ʦʧʨʝʜʝʣʷʶʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʊʩ=10ęʉ ʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ űʦ=85% (ʥʘʛʨʝʚ ʚʦʟʜʫʭʘ ʚ ʵʣʝʢʪʨʦʢʘʣʦʨʠʬʝʨʝ ʥʝ ʠʟʤʝʥʷʝʪ d). ɺʣʘ-

ʛʦʩʦʜʝʨʞʘʥʠʝ d2, ʛ/ʢʛ, ʚʦʟʜʫʭʘ, ʚʳʭʦʜʷʱʝʛʦ ʠʟ ʟʝʨʥʘ, ʥʘʭʦʜʷʪ ʧʨʠ ű2=80% ʠ ʪʝʤʧʝʨʘʪʫʨʝ ʊ2=ʊ1-

(3é4)ęʉ. 

ʏʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ d1 ʠ d2 ʦʧʨʝʜʝʣʷʶʪ ʧʦ i-d ʜʠʘʛʨʘʤʤʝ. 

ɺʨʝʤʷ ʩʫʰʢʠ ʩʦʩʪʘʚʣʷʝʪ 30 ʯ. (108000 ʩ): 
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ʇʦ ʧʦʜʘʯʝ ʚʝʥʪʠʣʷʪʦʨʘ ʨʘʩʩʯʠʪʳʚʘʝʤ ʤʦʱʥʦʩʪʴ ʵʣʝʢʪʨʦʢʘʣʦʨʠʬʝʨʘ: 
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ʛʜʝ: io =10 ʢɼʞ/ʢʛ ï ʫʜʝʣʴʥʘʷ ʵʥʪʘʣʴʧʠʷ ʚʦʟʜʫʭʘ ʜʦ ʢʘʣʦʨʠʬʝʨʘ; i1 = 32 ʢɼʞ/ʢʛ ï ʫʜʝʣʴʥʘʷ ʵʥʪʘʣʴʧʠʷ 

ʚʦʟʜʫʭʘ ʧʦʩʣʝ ʢʘʣʦʨʠʬʝʨʘ; ɖ ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʪʝʨʴ ʚʦʟʜʫʭʘ ʯʝʨʝʟ ʥʝʧʣʦʪʥʦʩʪʠ ʫʢʣʘʜʢʠ ʤʘʪʝʨʠʘʣʘ (ɖ = 

0,8é0,9); ɖʢ ï ʂʇɼ ʢʘʣʦʨʠʬʝʨʘ (ɖʢ = 0,93é0,95). 

 

ʢɺʪP 24
93,08,0

)1032(18,0
=

Ö

-ÖÖ
=

,

 

 

ʈʘʩʩʯʠʪʘʝʤ ʩʪʘʪʠʯʝʩʢʫʶ ʤʦʱʥʦʩʪʴ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʚʝʥʪʠʣʷʪʦʨʘ ʧʦ ʬʦʨʤʫʣʝ: 

 

ʢɺʪ
HL

P
ʧʝʨʚ

ʚʚʘ
ʩʪʘʪ ,

103

..

hhÖÖ

Ö
=

.

 

ʛʜʝ: Hʚ ï ʨʘʩʯʝʪʥʳʡ ʥʘʧʦʨ ʚʦʟʜʫʭʘ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʩʣʦʷ ʟʝʨʥʦʚʦʡ ʤʘʩʩʳ ʚ ʜʘʥ-

ʥʦʤ ʙʫʥʢʝʨʝ; ɖʚ ï ʂʇɼ ʚʝʥʪʠʣʷʪʦʨʘ (ɖʚ = 0,74); ɖʧʝʨ ï ʂʇɼ ʧʝʨʝʜʘʯʠ (ɖʧʝʨ = 1). 

 

ʢɺʪPʩʪʘʪ 2,4
174,010000

38508,0
=

ÖÖ

Ö
=  

 

ʕʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ ʧʦ ʤʦʱʥʦʩʪʠ ʚʳʙʠʨʘʶʪ ʩ ʫʯʝʪʦʤ ʢʦʵʬʬʠʮʠʝʥʪʘ ʟʘʧʘʩʘ, ʪʘʢ ʢʘʢ ʧʨʠ ʨʘʙʦʪʝ 

ʚʝʥʪʠʣʷʪʦʨʘ ʚ ʩʝʪʠ ʝʛʦ ʬʘʢʪʠʯʝʩʢʘʷ ʤʦʱʥʦʩʪʴ ʤʦʞʝʪ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʨʘʩʯʝʪʥʦʡ: 

 
ʢɺʪPkP ʩʪʘʪʟʜʚ ,Ö= , 

 

ʛʜʝ: kʟ =1,3 ï ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ. 

 
ʢɺʪPʜʚ 5,52,43,1 =Ö= . 

 

ɺʳʙʠʨʘʝʤ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ 4ɸ112ʄʎʋɿ ʧʘʨʘʤʝʪʨʘʤʠ: 

 

ʈʥ=5,5ʢɺʪ   0,2=
ʥʦʤ

ʧʫʩʢ

ʄ

M  

n=1445ʦʙ/ʤʠʥ   6,1=
ʥʦʤ

ʤʠʥ

ʄ

ʄ  
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Iʩʪ=11,5ɸ   2,2=
ʥʦʤ

ʤʘʢʩ

ʄ

ʄ  

ʩosű=0,85  J=0,018 ʢʛĀʤĮ 

m=56ʢʛ 
 

ɿʝʨʥʦʦʯʠʩʪʠʪʝʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʂɿʉ-20ʐ ʨʘʩʩʯʠʪʘʥ ʜʣʷ ʨʘʙʦʪʳ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʩ ʙʦʣʴʰʠʤ ʛʦ-

ʜʦʚʳʤ ʦʙʲʝʤʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʨʥʦʚʳʭ ʚʦ ʚʩʝʭ ʟʦʥʘʭ ʩʪʨʘʥʳ. 

ɺ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʙʦʣʴʰʠʥʩʪʚʦ ʭʦʟʷʡʩʪʚ ʥʝ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʦʙʨʝʩʪʠ ʩʦʚʨʝʤʝʥʥʦʝ ʚʳʩʦ-

ʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʝ ʟʝʨʥʦʩʫʰʠʣʦʯʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʥʝʧʨʝʨʳʚʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʦʝ, ʢ ʪʦʤʫ ʞʝ, ʩʣʘ-

ʙʦ ʧʨʠʩʧʦʩʦʙʣʝʥʦ ʜʣʷ ʩʫʰʢʠ ʩʝʤʷʥ, ʦʜʥʠʤ ʠʟ ʚʦʟʤʦʞʥʳʭ ʚʳʭʦʜʦʚ ʠʟ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ ʜʣʷ ʭʦ-

ʟʷʡʩʪʚ ʩ ʩʘʤʳʤʠ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʦʙʲʝʤʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʨʥʘ ʚʠʜʠʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʫʥʠʚʝʨʩʘʣʴʥʳʭ 

ʢʘʤʝʨʥʳʭ ʩʫʰʠʣʦʢ [1-3]. ɺ ʢʨʫʧʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʠʭ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʩʝʤʝʥʥʦʛʦ ʤʘ-

ʪʝʨʠʘʣʘ, ʘ ʚ ʤʝʣʢʠʭ, ʢʨʝʩʪʴʷʥʩʢʠʭ ʠ ʬʝʨʤʝʨʩʢʠʭ ï ʝʱʝ ʠ ʜʣʷ ʩʫʰʢʠ ʪʦʚʘʨʥʦʛʦ ʟʝʨʥʘ. 

ʉʨʝʜʠ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʩʫʰʢʠ ʩʝʤʷʥ ʩ ʘʢʪʠʚʥʦʡ ʚʝʥʪʠʣʷʮʠʝʡ ʧʦʜʦʛʨʝʪʳʤ ʚʦʟʜʫʭʦʤ ʧʨʝʠʤʫʱʝʩʪʚʦ 

ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʠʤʝʶʪ ʢʘʤʝʨʥʳʝ ʩʫʰʠʣʢʠ ʩ ʥʘʢʣʦʥʥʳʤ ʩʝʪʯʘʪʳʤ ʧʦʣʦʤ. ʆʥʠ 

ʧʦʟʚʦʣʷʶʪ ʧʦʚʳʩʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʫʰʠʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ ʜʘʥʥʦʛʦ ʢʣʘʩʩʘ, ʘ ʪʘʢʞʝ ʧʦʣʥʦʩʪʴʶ 

ʤʝʭʘʥʠʟʠʨʦʚʘʪʴ ʧʦʛʨʫʟʢʫ, ʚʳʨʘʚʥʠʚʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʩʳʧʠ ʧʦ ʚʩʝʡ ʧʣʦʱʘʜʠ ʢʘʤʝʨʳ ʠ ʚʳʛʨʫʟʢʫ 

ʩʝʤʷʥ, ʯʝʤ ʚʳʛʦʜʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʥʘʧʦʣʴʥʳʭ ʟʝʨʥʦʩʫʰʠʣʦʢ. 
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Annotation 

The results of the analysis of the problems of disposal of poultry and livestock waste using the biotech-

nology of methane anaerobic digestion are presented. Researches are given on the use of agricultural waste, 

which occupies a large place among renewable local energy sources. 

Keywords: biogas installation, biological cleaning, methanogenesis. 

 

 

ʝʪʘʥʦʙʨʘʟʫʶʱʠʝ ʙʘʢʪʝʨʠʠ ʤʦʛʫʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʪʦʣʴʢʦ ʚ ʘʥʘʵʨʦʙʥʦʡ ʩʨʝʜʝ, ʠ ʜʣʷ ʨʘʟʤʥʦ-

ʞʝʥʠʷ ï ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ ʚ ʪʝʯʝʥʠʝ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʯʝʤ ʢʠʩʣʳʝ ʙʘʢʪʝʨʠʠ. ʄʝ-

ʪʘʥʦ-ʘʥʘʵʨʦʙʥʘʷ ʩʢʦʨʦʩʪʴ ʬʝʨʤʝʥʪʘʮʠʠ ʟʘʨʷʜʥʳʭ ʙʘʢʪʝʨʠʡ ʟʘʚʠʩʠʪ ʦʪ ʠʭ ʤʝʪʘʙʦʣʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. 

ʅʘ ʤʝʪʘʙʦʣʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠ ʨʝʧʨʦʜʫʢʪʠʚʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚʣʠʷʝʪ ʪʝʤʧʝʨʘʪʫʨʘ. 

ʅʘʠʚʳʩʰʘʷ ʘʢʪʠʚʥʦʩʪʴ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʦʣʦ 33Üʉ ʠ 54Üʉ. ʉ ʧʦʚʳʰʝʥʠʝʤ ʝʸ ʧʨʠʤʝʨʥʦ 

ʜʦ 54Üʉ ʫʩʣʦʚʠʷ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʙʠʦʛʘʟʘ ʫʣʫʯʰʘʶʪʩʷ, ʩ ʧʦʥʠʞʝʥʠʝʤ ʜʦ 15Üʉ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʧʦʯʪʠ ʧʨʝʢʨʘʱʘʝʪʩʷ. ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʝʸ ʨʝʟʢʦʤ ʧʦʥʠʞʝʥʠʠ, 

ʤʝʪʘʙʦʣʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʫ ʫʤʝʥʴʰʘʶʪʩʷ [1, 2, 3, 4]. 

ɺ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʢʦʨʦʩʪʴ ʤʝʪʘʥʦʛʝʥʝʟʘ ʧʦʜ ʚʣʠʷʥʠʝʤ ʩʦʜʝʨʞʘʱʝʛʦʩʷ ʚ ʥʘʚʦʟʝ ʠʣʠ ʜʨʫ-

ʛʦʡ ʙʠʦʤʘʩʩʝ ʢʦʥʩʦʨʮʠʫʤʘ (ʩʦʦʙʱʝʩʪʚʘ) ʘʥʘʵʨʦʙʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʝʚʳʩʦʢʘ. ɼʣʷ ʠʥʪʝʥʩʠʬʠʢʘ-

ʮʠʠ ʧʨʦʮʝʩʩʘ ʤʝʪʘʥʦʛʝʥʝʟʘ ʥʝʦʙʭʦʜʠʤʘ ʦʧʪʠʤʠʟʘʮʠʷ ʫʩʣʦʚʠʡ, ʧʨʠ ʢʦʪʦʨʳʭ ʩʢʦʨʦʩʪʴ ʬʝʨʤʝʥʪʥʳʭ ʨʝ-

ʘʢʮʠʡ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʤʝʪʘʥʘ, ʙʳʣʠ ʙʳ ʤʘʢʩʠʤʘʣʴʥʦʡ. ɹʣʘʛʦʧʨʠʷʪʥʦʡ ʜʣʷ ʞʠʟʥʝʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʩʦʦʙʱʝʩʪʚʘ ʤʝʪʘʥʦʦʙʨʘʟʫʶʱʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʩʯʠʪʘʝʪʩʷ ʩʨʝʜʘ, ʚ ʢʦʪʦʨʦʡ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʫ-

ʭʦʛʦ ʚʝʱʝʩʪʚʘ ʥʘʭʦʜʷʪʩʷ ʥʘ ʫʨʦʚʥʝ 10-12%. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʷʟʢʦʩʪʴ ʩʫʙʩʪʨʘʪʘ ʧʦʟʚʦʣʷʝʪ ʩʚʦʙʦʜʥʦ ʧʝ-

ʨʝʤʝʱʘʪʴʩʷ ʞʠʜʢʦʩʪʠ ʩ ʥʘʭʦʜʷʱʠʤʠʩʷ ʚ ʥʝʡ ʚʟʚʝʰʝʥʥʳʤʠ ʪʚʝʨʜʳʤʠ ʯʘʩʪʠʮʘʤʠ ʥʘʚʦʟʥʦʡ ʙʠʦʤʘʩʩʳ ʠ 

ʤʠʢʨʦʙʥʳʤʠ ʢʣʝʪʢʘʤʠ, ʘ ʪʘʢʞʝ ʧʫʟʳʨʴʢʘʤʠ ʛʘʟʘ. 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʪʚʝʨʜʳʭ ʚʝʱʝʩʪʚ, ʧʨʝʚʳʰʘʶʱʘʷ 12%, ʚ ʩʚʷʟʠ ʩ ʧʦʚʳʰʝʥʠʝʤ ʚʷʟʢʦʩʪʠ ʩʫʙʩʪʨʘʪʘ 

ʠ ʫʭʫʜʰʝʥʠʝʤ ʫʩʣʦʚʠʡ ʜʣʷ ʧʨʦʪʝʢʘʥʠʷ ʬʝʨʤʝʥʪʥʳʭ ʨʝʘʢʮʠʡ, ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʥʪʝʥʩʠʚʥʦʛʦ ʧʝʨʝ-

ʤʝʰʠʚʘʥʠʷ, ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʚʳʭʦʜʘ ʙʠʦʛʘʟʘ. ʍʦʪʷ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʦʩʪʦʡ ʩʧʦʩʦʙ ʧʨʝʦʜʦʣʝʥʠʷ 

ʚʦʟʥʠʢʰʝʛʦ ʧʨʝʧʷʪʩʪʚʠʷ, ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʦʥ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʥʝ ʧʦʣʫʯʠʪ ʨʘʩʧʨʦʩʪʨʘʥʝ-

ʥʠʷ, ʪʘʢ ʢʘʢ ʧʦʪʨʝʙʫʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʵʥʝʨʛʠʠ ʥʘ ʧʝʨʝʤʝʰʠʚʘʥʠʝ ʙʦʣʝʝ ʚʷʟʢʦʛʦ ʩʫʙʩʪʨʘ-

ʪʘ. ʅʝʦʙʭʦʜʠʤ ʢʦʥʪʨʦʣʴ ʪʘʢʦʛʦ ʧʘʨʘʤʝʪʨʘ, ʢʘʢ ʨʘʟʤʝʨ ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʙʠʦʤʘʩʩʳ ʯʘʩʪʠʮ: ʵʪʦʪ ʧʦʢʘ-

ʟʘʪʝʣʴ ʥʝ ʜʦʣʞʝʥ ʧʨʝʚʳʰʘʪʴ 30 ʤʤ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʣʠʷʝʪ ʠ ʥʘ ʢʘʯʝʩʪʚʦ ʛʘʟʘ. ʇʨʠ ʧʦʚʳʰʝʥʠʠ ʝʸ ʩʥʠʞʘʝʪʩʷ ʜʦʣʷ ʉʅ4 ʚ ʦʙʲʸʤʝ ʚʳʜʝ-

ʣʷʶʱʝʛʦʩʷ ʙʠʦʛʘʟʘ. ʇʨʠ ʚʦʟʨʘʩʪʘʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʦʙʨʘʟʫʶʱʠʭʩʷ ʣʝʪʫʯʠʭ ʢʠʩʣʦʪ ʫʤʝʥʴʰʘʝʪʩʷ ʘʢʪʠʚ-

ʥʦʩʪʴ ʤʝʪʘʥʦʚʳʭ ʙʘʢʪʝʨʠʡ, ʢʘʢ ʪʦʣʴʢʦ ʟʥʘʯʝʥʠʝ ʨʅ ʩʪʘʥʦʚʠʪʩʷ ʤʝʥʴʰʝ 6,5. ʆʙʳʯʥʦ ʚʝʣʠʯʠʥʘ ʨʅ ʧʦʜ-

ʜʝʨʞʠʚʘʝʪʩʷ ʥʘ ʧʦʩʪʦʷʥʥʦʤ ʫʨʦʚʥʝ. ʕʪʠ ʩʚʦʡʩʪʚʘ ʧʨʦʷʚʣʷʶʪʩʷ ʧʨʠ ʦʙʨʘʟʦʚʘʥʠʠ ʢʘʨʙʦʥʘʪʦʚ ʚ ʢʦʣʠʯʝ-

ʩʪʚʘʭ, ʧʨʝʚʳʰʘʶʱʠʭ ʩʦʜʝʨʞʘʥʠʝ ʉʆ2, ʚʳʜʝʣʠʚʰʝʛʦʩʷ ʚʦ ʚʨʝʤʷ ʙʨʦʞʝʥʠʷ. ʆʧʪʠʤʘʣʴʥʦʡ ʤʦʞʥʦ ʧʨʠ-

ʥʷʪʴ ʱʝʣʦʯʥʦʩʪʴ 1500 ï 5000 ʤʛ ʥʘ 1 ʣ ʩʫʙʩʪʨʘʪʘ. 

ʂ ʧʨʠʟʥʘʢʘʤ ʥʘʨʫʰʝʥʠʷ ʧʨʦʮʝʩʩʘ ʘʥʘʵʨʦʙʥʦʛʦ ʩʙʨʘʞʠʚʘʥʠʷ ʦʪʥʦʩʷʪʩʷ ʩʥʠʞʝʥʠʝ ʱʸʣʦʯʥʦʩʪʠ ʠ 

ʚʝʣʠʯʠʥʳ ʨʅ, ʚʦʟʨʘʩʪʘʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʣʝʪʫʯʠʭ ʢʠʩʣʦʪ ʠ ʜʦʣʠ ʉʆ2 ʚ ʚʳʜʝʣʷʶʱʝʤʩʷ ʛʘʟʝ, ʫʤʝʥʴʰʝʥʠʝ 

ʚʭrʦʜʘ ʛʘʟʘ [5,6,7]. 

ʂ ʚʝʱʝʩʪʚʘʤ, ʥʘʨʫʰʘʶʱʠʤ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʧʨʠ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ, 

ʦʪʥʦʩʷʪʩʷ ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ ʠ ʠʭ ʩʦʣʠ, ʱʝʣʦʯʥʳʝ ʤʝʪʘʣʣʳ, ʘʤʤʠʘʢ, ʥʠʪʨʘʪʳ, ʩʫʣʴʬʘʪʳ, ʦʨʛʘʥʠʯʝʩʢʠʝ 

ʨʘʩʪʚʦʨʠʪʝʣʠ ʠ ʘʥʪʠʙʠʦʪʠʢʠ. ɼʣʷ ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ʙʘʢʪʝʨʠʡ ʠʤ ʥʝʦʙʭʦʜʠʤʘ ʧʠʪʘ-

ʪʝʣʴʥʘʷ ʩʨʝʜʘ, ʩʦʜʝʨʞʘʱʘʷ ʫʛʣʝʨʦʜ ʠ ʢʠʩʣʦʨʦʜ, ʜʘʶʱʠʝ ʵʥʝʨʛʠʶ ʜʣʷ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ, ʚʦʜʦʨʦʜ, ʘʟʦʪ, 

ʩʝʨʫ ʠ ʬʦʩʬʦʨ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʙʝʣʢʘ, ʘ ʪʘʢʞʝ ʱʝʣʦʯʥʳʝ ʤʝʪʘʣʣʳ, ʞʝʣʝʟʦ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʳ. 

ʇʨʠ ʵʪʦʤ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʂ ʦʪʭʦʜʘʤ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʪʥʦʩʷʪ ʥʘʚʦʟ (ʵʢʩʢʨʝʤʝʥʪʳ) ʞʠʚʦʪʥʳʭ ʠ ʧʨʦʜʫʢʪʳ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ (ʩʦʣʦʤʫ, 

ʙʦʪʚʫ ʠ ʪ.ʜ.), ʢʦʪʦʨʫʶ ʥʝ ʠʩʧʦʣʴʟʫʶʪ ʥʘ ʢʦʨʤ ʞʠʚʦʪʥʳʤ.  

ʆʪʭʦʜʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʞʠʛʘʶʪ ʚ ʪʝʧʣʦʛʝʥʝʨʘʪʦʨʘʭ ʠʣʠ ʛʘʟʠʬʠʮʠʨʫʶʪ 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʛʝʥʝʨʘʪʦʨʥʦʛʦ ʛʘʟʘ. 

ʄ 
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ɽʩʣʠ ʧʦʜʣʝʞʘʱʠʡ ʩʙʨʘʞʠʚʘʥʠʶ ʤʘʪʝʨʠʘʣ ʚʳʩʫʰʠʪʴ ʠ ʩʞʝʯʴ, ʪʦ ʪʝʧʣʦʪʘ ʝʛʦ ʩʛʦʨʘʥʠʷ ʩʦʩʪʘʚʠʪ 

ʧʨʠʤʝʨʥʦ 16 ʄɼʞ/ʢʛ. ʊʦʣʴʢʦ ʦʢʦʣʦ 10% ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʪʝʧʣʦʪʳ ʩʛʦʨʘʥʠʷ ʪʝʨʷʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʩʙʨʘ-

ʞʠʚʘʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʂʇɼ ʢʦʥʚʝʨʩʠʠ ʩʦʩʪʘʚʣʷʝʪ 90%. ʂʨʦʤʝ ʪʦʛʦ, ʤʘʪʝʨʠʘʣ ʩ ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞ-

ʥʦʩʪʴʶ, ʙʫʜʫʯʠ ʚʚʝʜʝʥ ʚ ʧʨʦʮʝʩʩ ʩʙʨʘʞʠʚʘʥʠʷ, ʜʘʝʪ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʝ ʩ ʭʦʨʦʰʦ ʫʧʨʘʚʣʷʝʤʳʤ ʛʦʨʝ-

ʥʠʝʤ ʛʘʟʦʦʙʨʘʟʥʦʝ ʪʦʧʣʠʚʦ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʦʜʥʦ ʣʠʰʴ ʫʜʘʣʝʥʠʝ 95% ʚʣʘʛʠ ʪʨʝʙʫʝʪ ʜʦ 40 ʄɼʞ ʪʝʧʣʘ 

ʥʘ ʢʘʞʜʳʡ ʢʠʣʦʛʨʘʤʤ ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ. ʅʘ ʧʨʘʢʪʠʢʝ ʩʙʨʘʞʠʚʘʥʠʝ ʨʝʜʢʦ ʚʝʜʫʪ ʜʦ ʢʦʥʮʘ, ʪʘʢ ʢʘʢ ʵʪʦ 

ʩʠʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʘ. ʆʙʳʯʥʦ ʩʙʨʘʞʠʚʘʶʪ ʧʨʠʤʝʨʥʦ 60% ʠʩʭʦʜʥʦʛʦ ʧʨʦʜʫʢʪʘ. 

ɺʳʭʦʜ ʛʘʟʘ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ ʦʪ 0,2 ʜʦ 0,4 ʤ
3 
ʥʘ 1 ʢʛ ʩʙʨʘʞʠʚʘʝʤʦʛʦ ʩʫʭʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʥʦʨ-

ʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʧʨʠ ʨʘʩʭʦʜʝ 5 ʢʛ ʩʫʭʦʡ ʙʠʦʤʘʩʩʳ ʥʘ 1 ʤ
3
 ʚʦʜʳ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʪ ʪʨʠ ʭʘʨʘʢʪʝʨʥʳʭ ʫʨʦʚʥʷ ʪʝʤʧʝʨʘʪʫʨ, ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʭ ʜʣʷ ʦʧʨʝʜʝ-

ʣʝʥʥʳʭ ʚʠʜʦʚ ʙʘʢʪʝʨʠʡ. ʉʙʨʘʞʠʚʘʥʠʝ ʧʨʠ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʠʜʝʪ ʙʳʩʪʨʝʝ, ʯʝʤ ʧʨʠ ʥʠʟʢʠʭ, 

ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʠʤʝʨʥʦ ʫʜʚʦʝʥʠʝʤ ʚʳʭʦʜʘ ʛʘʟʘ ʥʘ ʢʘʞʜʳʝ 5Áʉ. ʅʠʟʰʠʡ ʫʨʦʚʝʥʴ ʪʝʤʧʝʨʘʪʫʨʳ ï 

ʧʩʠʭʨʦʬʠʣʴʥʳʡ, ʦʢʦʣʦ 20
ʦ
ʉ, ʩʨʝʜʥʠʡ ï ʤʝʟʦʬʠʣʴʥʳʡ, ʦʢʦʣʦ 30Áʉ, ʚʳʩʰʠʡ ï ʪʝʨʤʦʬʠʣʴʥʳʡ, ʦʢʦʣʦ 

55Áʉ. ɺ ʪʨʦʧʠʢʘʭ ʩʙʨʘʞʠʚʘʥʠʝ ʠʜʝʪ ʙʝʟ ʧʦʜʦʛʨʝʚʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʧʦʯʚʳ ʚ ʧʨʝʜʝʣʘʭ 20-30Áʉ, ʩʙʨʘ-

ʞʠʚʘʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʩʠʭʨʦʬʠʣʴʥʦʤʫ ʩ ʚʨʝʤʝʥʥʳʤ ʠʥʪʝʨʚʘʣʦʤ 14 ʜʥʝʡ. ɺ ʩʪʨʘʥʘʭ ʩ ʙʦʣʝʝ ʭʦʣʦʜ-

ʥʳʤ ʢʣʠʤʘʪʦʤ ʩʨʝʜʫ ʜʣʷ ʩʙʨʘʞʠʚʘʥʠʷ ʩʣʝʜʫʝʪ ʧʦʜʦʛʨʝʚʘʪʴ, ʚʦʟʤʦʞʥʦ, ʠʩʧʦʣʴʟʫʷ ʯʘʩʪʴ ʧʦʣʫʯʘʶʱʝʛʦ-

ʩʷ ʙʠʦʛʘʟʘ, ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠʤʝʨʥʦ 35Áʉ. ʅʝʢʦʪʦʨʳʝ ʙʘʢʪʝʨʠʠ çʨʘʙʦʪʘʶʪè ʧʨʠ 55Áʉ. ʀʭ ʠʩʧʦʣʴʟʫ-

ʶʪ, ʝʩʣʠ ʩʪʘʚʷʪ ʮʝʣʴʶ ʧʦʩʢʦʨʝʝ ʨʘʟʣʦʞʠʪʴ ʤʘʪʝʨʠʘʣ, ʘ ʥʝ ʧʦʣʫʯʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʠʦʛʘ-

ʟʘ [8,9,10]. 

ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʧʨʠ ʩʙʨʘʞʠʚʘʥʠʠ ʠʜʫʪ ʚ ʪʨʠ ʩʪʘʜʠʠ, ʧʨʠʯʝʤ ʢʘʞʜʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʩʦʙʩʪʚʝʥʥʦʡ ʛʨʫʧʧʦʡ ʘʥʘʵʨʦʙʥʳʭ ʙʘʢʪʝʨʠʡ. ʅʝʨʘʩʪʚʦʨʠʤʳʝ ʨʘʟʣʘʛʘʝʤʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʤʘʪʝʨʠʘʣʳ 

(ʥʘʧʨʠʤʝʨ, ʮʝʣʣʶʣʦʟʘ, ʧʦʣʠʩʘʭʘʨʠʜʳ, ʞʠʨʳ) ʨʘʩʱʝʧʣʷʶʪʩʷ ʥʘ ʫʛʣʝʚʦʜʳ ʠ ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ. ɺ ʨʘʙʦ-

ʪʘʶʱʝʤ ʙʠʦʛʘʟʦʛʝʥʝʨʘʪʦʨʝ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 25Áʉ ʟʘ ʩʫʪʢʠ. ʂʠʩʣʦʪʦʧʨʦʜʫʮʠʨʫʶʱʠʝ 

ʙʘʢʪʝʨʠʠ ʦʙʨʘʟʫʶʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʫʢʩʫʩʥʫʶ ʠ ʧʨʦʧʠʦʥʦʚʫʶ ʢʠʩʣʦʪʳ. ʕʪʘ ʩʪʘʜʠʷ ʧʨʠ ʪʘʢʦʡ ʞʝ 

ʪʝʤʧʝʨʘʪʫʨʝ ʪʘʢʞʝ ʠʜʝʪ ʩʫʪʢʠ. ɹʘʢʪʝʨʠʠ, ʦʙʨʘʟʫʶʱʠʝ ʤʝʪʘʥ, ʤʝʜʣʝʥʥʦ, ʚ ʪʝʯʝʥʠʝ ʧʨʠʤʝʨʥʦ 14 ʩʫʪʦʢ, 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 25Áʉ ʧʦʣʥʦʩʪʴʶ ʩʙʨʘʞʠʚʘʶʪ ʠʩʭʦʜʥʳʝ ʧʨʦʜʫʢʪʳ, ʚʳʨʘʙʘʪʳʚʘʷ 70% ʉʅ4 ʠ 30% ʉʆ2 ʩ 

ʤʘʣʳʤʠ ʧʨʠʤʝʩʷʤʠ ʅ2 ʠ ʚʦʟʤʦʞʥʦ H2S. ʅ2 ʤʦʞʝʪ ʠʤʝʪʴ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ, ʪʘʢ ʢʘʢ, ʥʝʢʦʪʦʨʳʝ ʙʘʢ-

ʪʝʨʠʠ ʧʨʦʜʫʮʠʨʫʶʪ ʚʦʜʦʨʦʜ. 

ʄʝʪʘʥʦʦʙʨʘʟʫʶʱʠʝ ʙʘʢʪʝʨʠʠ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʚʝʣʠʯʠʥʝ ʨʅ: ʫʩʣʦʚʠʷ ʚ ʩʨʝʜʝ ʜʦʣʞʥʳ ʙʳʪʴ 

ʩʨʝʜʥʝʢʠʩʣʳʤʠ (ʨʅ ʦʪ 6,6 ʜʦ 7,0) ʠ ʥʝ ʥʠʞʝ ʨʅ=6,2. ʊʨʝʙʫʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ ʠ ʬʦʩ-

ʬʦʨʘ: ʦʢʦʣʦ 10 ʠ 2% ʤʘʩʩʳ ʩʫʭʦʛʦ ʩʙʨʘʞʠʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɿʦʣʦʪʦʝ ʧʨʘʚʠʣʦ ʦʙʝʩʧʝ-

ʯʝʥʠʷ ʫʩʧʝʰʥʦʛʦ ʩʙʨʘʞʠʚʘʥʠʷ ï ʧʦʜʜʝʨʞʠʚʘʪʴ ʧʦʩʪʦʷʥʥʳʝ ʫʩʣʦʚʠʷ ʧʦ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʧʦʜʘʯʝ ʠʩʭʦʜ-

ʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ɺ ʩʪʘʙʠʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʤʦʛʫʪ ʙʳʪʴ ʚʳʚʝʜʝʥʳ ʧʦʜʭʦʜʷʱʠʝ ʧʦʧʫʣʷʮʠʠ ʙʘʢʪʝʨʠʡ, ʧʨʠ-

ʛʦʜʥʳʭ ʠʤʝʥʥʦ ʜʣʷ ʵʪʠʭ ʫʩʣʦʚʠʡ. 

ʆʨʛʘʥʠʯʝʩʢʠʝ ʫʜʦʙʨʝʥʠʷ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦʮʝʥʥʳʤʠ, ʦʥʠ ʩʦʜʝʨʞʘʪ ʚʩʝ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝ-

ʱʝʩʪʚʘ, ʥʝʦʙʭʦʜʠʤʳʝ ʨʘʩʪʝʥʠʷʤ ï ʘʟʦʪ, ʬʦʩʬʦʨ, ʢʘʣʠʡ, ʤʘʛʥʠʡ, ʢʘʣʴʮʠʡ, ʩʝʨʫ, ʘ ʪʘʢʞʝ ʤʠʢʨʦʵʣʝʤʝʥ-

ʪʳ. ʇʦʜ ʠʭ ʚʣʠʷʥʠʝʤ ʫʣʫʯʰʘʶʪʩʷ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠ ʤʝʭʘʥʠʯʝʩʢʠʝ ʉʚʦʡʩʪʚʘ ʧʦʯʚʳ, ʧʦʥʠʞʘʝʪʩʷ ʝʝ 

ʢʠʩʣʦʪʥʦʩʪʴ. 

ɼʣʷ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʥʘʚʦʟʘ ʪʘʢʞʝ ʧʨʠʤʝʥʷʶʪ ʤʝʪʘʥʦʚʦʝ ʩʙʨʘʞʠʚʘʥʠʝ. ʄʝʪʘʥʪʝʥʢ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʞʝʣʝʟʦʙʝʪʦʥʥʳʡ ʢʨʫʛʣʳʡ ʨʝʟʝʨʚʫʘʨ ʩ ʢʦʥʠʯʝʩʢʠʤ ʜʥʠʱʝʤ. ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʝʟʝʨʚʫʘʨʘ ʜʝʣʘʶʪ 

ʛʝʨʤʝʪʠʯʥʦʝ ʧʝʨʝʢʨʳʪʠʝ ʩ ʢʦʣʧʘʢʦʤ ʜʣʷ ʫʣʘʚʣʠʚʘʥʠʷ ʠ ʦʪʚʦʜʘ ʦʙʨʘʟʫʝʤʦʛʦ ʧʨʠ ʙʨʦʞʝʥʠʠ ʛʘʟʘ. ɹʨʦ-

ʞʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʧʦʜʦʛʨʝʚʝ ʩʦʜʝʨʞʠʤʦʛʦ ʠ ʧʝʨʠʦʜʠʯʝʩʢʦʤ ʝʛʦ ʧʝʨʝʤʝʰʠʚʘʥʠʠ. ʇʦʜʦʛʨʝʚ ʩʦ-

ʜʝʨʞʠʤʦʛʦ ʤʝʪʘʥʪʝʥʢʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʩʪʨʳʤ ʧʘʨʦʤ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ, ʘ ʧʝʨʝʤʝʰʠʚʘʥʠʝ ï ʛʠʜʨʦʵʣʝʚʘ-

ʪʦʨʘʤʠ, ʨʘʙʦʪʘʶʱʠʤʠ ʦʪ ʩʧʝʮʠʘʣʴʥʳʭ ʥʘʩʦʩʦʚ, ʠʣʠ ʩ ʧʦʤʦʱʴʶ ʤʝʭʘʥʠʯʝʩʢʠʭ ʤʝʰʘʣʦʢ, ʨʘʙʦʪʘʶʱʠʭ 

ʦʪ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ, ʠʣʠ ʪʝʧʣʦʚʦʡ ʮʠʨʢʫʣʷʮʠʝʡ. 

ʆʧʪʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʜʣʷ ʤʝʟʦʬʠʣʴʥʦʛʦ ʙʨʦʞʝʥʠʷ ʦʪ 30 ʜʦ 33Áʉ, ʜʣʷ ʪʝʨʤʦʬʠʣʴʥʦʛʦ - 

53Áʉ. ʊʝʨʤʦʬʠʣʴʥʳʡ ʧʨʦʮʝʩʩ ʠʤʝʝʪ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʝʨʝʜ ʤʝʟʦʬʠʣʴʥʳʤ. ʇʨʠ ʪʝʨʤʦʬʠʣʴʥʦʤ ʧʨʦʮʝʩʩʝ 

ʧʨʦʠʩʭʦʜʠʪ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʝ ʠ ʙʦʣʝʝ ʛʣʫʙʦʢʦʝ ʩʙʨʘʞʠʚʘʥʠʝ ʦʩʘʜʢʦʚ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʤʝʥʴʰʝʥʠʶ 

ʦʙʲʝʤʘ ʤʝʪʘʥʪʝʥʢʦʚ, ʙʦʣʝʝ ʜʝʡʩʪʚʝʥʥʦʤʫ ʫʥʠʯʪʦʞʝʥʠʶ ʛʝʣʴʤʠʥʪʦʚ ʠ ʩʝʤʷʥ ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. 

ʅʦ ʧʨʠ ʪʝʨʤʦʬʠʣʴʥʦʤ ʙʨʦʞʝʥʠʠ ʜʣʷ ʧʦʜʦʛʨʝʚʘ ʦʩʘʜʢʘ ʚ ʤʝʪʘʥʪʝʥʢʝ ʥʝʦʙʭʦʜʠʤʦ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʪʝʧʣʘ. ʇʨʠ ʪʝʨʤʦʬʠʣʴʥʦʤ ʙʨʦʞʝʥʠʠ ʜʣʷ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʤʘʩʩʳ ʜʦʩʪʘʪʦʯʥʦ 12-15 ʩʫʪʦʢ, ʘ ʧʨʠ ʤʝʟʦ-

ʬʠʣʴʥʦʤ ʥʝʦʙʭʦʜʠʤʦ ʦʢʦʣʦ 30 ʩʫʪʦʢ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʚʦʜʘ ʟʘʪʨʫʜʥʷʝʪ ʧʨʦʮʝʩʩ ʩʙʨʘʞʠʚʘʥʠʷ, ʧʦʵʪʦʤʫ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʝʪʘʥʪʝʥʢʦʚ 

ʥʝʦʙʭʦʜʠʤʦ ʩʪʨʝʤʠʪʴʩʷ ʦʙʝʩʧʝʯʠʪʴ ʦʧʪʠʤʘʣʴʥʫʶ ʚʣʘʞʥʦʩʪʴ ʦʩʘʜʢʘ (ʚ ʧʨʝʜʝʣʘʭ 92-97%). ɼʦʩʪʘʪʦʯ-

ʥʳʤ ʩʙʨʘʞʠʚʘʥʠʝʤ ʩʯʠʪʘʝʪʩʷ ʨʘʩʧʘʜ 40-50% ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ.  

ɻʘʟʳ, ʧʦʣʫʯʘʝʤʳʝ ʚ ʤʝʪʘʥʪʝʥʢʘʭ, ʧʦʩʪʫʧʘʶʪ ʚ ʛʘʟʛʦʣʴʜʝʨʳ. ʄʦʢʨʳʡ ʛʘʟʛʦʣʴʜʝʨ ʩʦʩʪʦʠʪ ʠʟ ʨʝ-

ʟʝʨʚʫʘʨʘ, ʟʘʧʦʣʥʝʥʥʦʛʦ ʚʦʜʦʡ, ʠ ʢʦʣʦʢʦʣʘ, ʧʝʨʝʤʝʱʘʶʱʝʛʦʩʷ ʥʘ ʨʦʣʠʢʘʭ ʧʦ ʥʘʧʨʘʚʣʷʶʱʠʤ. 

ɻʘʟ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʛʦʨʶʯʝʛʦ ʚ ʢʦʪʣʘʭ ʩ ʛʘʟʦʚʳʤʠ ʛʦʨʝʣʢʘʤʠ ʜʣʷ ʦʙʦʛʨʝʚʘ ʤʝʪʘʥʪʝʥʢʦʚ 

ʠ ʦʪʦʧʣʝʥʠʷ ʟʜʘʥʠʡ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ. ɺʳʭʦʜ ʛʘʟʘ ʥʘ 1 ʤ
3
 ʟʘʛʨʫʞʝʥʥʦʡ ʚ ʤʝʪʘʥʪʝʥʢʠ ʤʘʩʩʳ ʩʦ-

ʩʪʘʚʣʷʝʪ 12 ʤ
3
. 
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Annotation 
The article presents the current state of pebble lands in terms of the prospects of their use in agricultural 

production. The disadvantages of agricultural techniques for the development of pebble lands are considered. 

The features of the new technology of growing fruit and berry and vegetable crops on pebble4 lands and the 

device for its implementation are carried out.  
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 ʮʝʣʷʭ ʜʘʣʴʥʝʡʰʝʛʦ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʨʫʢʪʦʚ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʧʣʘʥʘʤʠ ʨʘʟʚʠʪʠʷ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʌ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʟʘʢʣʘʜʢʘ ʥʦʚʳʭ ʩʘʜʦʚ ʠʥʪʝʥʩʠʚʥʦʛʦ ʠ ʩʫʧʝʨʠʥ-

ʪʝʥʩʠʚʥʦʛʦ ʪʠʧʦʚ. 

ɺ ʨʘʡʦʥʘʭ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʘʜʦʚʦʜʩʪʚʘ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʩʰʠʨʝʥʠʷ ʧʣʦʱʘʜʝʡ 

ʧʦʜ ʩʘʜʘʤʠ ʦʛʨʘʥʠʯʝʥʳ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʠʟʳʩʢʘʥʠʝ 

ʠ ʚʦʚʣʝʯʝʥʠʝ ʚ ʠʥʪʝʥʩʠʚʥʳʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʙʦʨʦʪ ʥʦʚʳʭ ʟʝʤʝʣʴ, ʨʘʥʝʝ ʩʯʠʪʘʚʰʠʭʩʷ ʤʘʣʦ-

ʧʨʠʛʦʜʥʳʤʠ ʜʣʷ ʟʝʤʣʝʜʝʣʠʷ, ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʦʡ [1, 2]. 

ʂ ʯʠʩʣʫ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʨʝʛʠʦʥʦʚ ʩʪʨʘʥʳ ʜʣʷ ʨʘʟʚʠʪʠʷ ʛʘʣʝʯʥʠʢʦʚʦʛʦ ʩʘʜʦʚʦʜʩʪʚʘ ʦʪʥʦʩʠʪʩʷ 

ʉʝʚʝʨʥʳʡ ʂʘʚʢʘʟ, ʛʜʝ ʧʣʦʱʘʜʠ ʵʪʠʭ ʟʝʤʝʣʴ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʦʢʦʣʦ 400 ʪʳʩʷʯ ʛʝʢʪʘʨʦʚ (ʨʠʩ. 1) [1, 2, 3]. 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʇʨʦʬʠʣʴ ʛʘʣʝʯʥʠʢʦʚʳʭ ʟʝʤʝʣʴ 

 

ʅʘ ʉʝʚʝʨʥʦʤ ʂʘʚʢʘʟʝ: ʚ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʚ 60ï70 ʛ.ʛ. 20 ʩʪʦʣʝʪʠʷ ʙʳʣʘ ʨʘʟʨʘ-

ʙʦʪʘʥʘ ʘʛʨʦʪʝʭʥʠʢʘ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʛʘʣʝʯʥʠʢʦʚʦʛʦ ʩʘʜʦʚʦʜʩʪʚʘ, ʚʢʣʶʯʘʶʱʘʷ ʦʨʛʘʥʠʟʘʮʠʶ ʪʝʨʨʠʪʦ-

ʨʠʠ ʧʦʜ ʦʨʦʰʝʥʠʝ; ʛʣʫʙʦʢʦʝ ʨʳʭʣʝʥʠʝ; ʫʜʘʣʝʥʠʝ ʠ ʚʳʚʦʟ ʙʦʣʴʰʠʭ ʢʘʤʝʥʠʩʪʳʭ ʚʢʣʶʯʝʥʠʡ; ʧʣʘʥʠʨʦʚ-

ɺ 
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ʢʫ ʧʦʚʝʨʭʥʦʩʪʠ ʫʯʘʩʪʢʘ; ʨʘʟʙʠʚʢʫ ʨʷʜʦʚ ʧʦʜ ʧʦʩʘʜʢʫ ʧʣʦʜʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ; ʥʘʨʝʟʢʫ ʙʦʨʦʟʜ: ʰʠʨʠʥʦʡ 

1,5 ʤ, ʧʦ ʜʥʫ 0,4ï0,5 ʤ, ʛʣʫʙʠʥʦʡ 0,6 ʤ; ʟʘʩʳʧʢʫ ʙʦʨʦʟʜ ʤʝʣʢʦʟʝʤʦʤ ʠ ʚʳʨʘʚʥʠʚʘʥʠʝ ʟʘʧʦʣʥʝʥʥʳʭ ʢʘ-

ʥʘʚ; ʫʩʪʘʥʦʚʢʫ ʢʦʣʳʰʝʢ, ʦʙʦʟʥʘʯʘʶʱʠʝ ʨʷʜʳ ʠ ʤʝʩʪʘ ʨʘʟʤʝʱʝʥʠʷ ʜʝʨʝʚʴʝʚ; ʚʳʢʦʧʢʫ ʷʤ ʜʣʷ ʧʦʩʘʜʢʠ 

ʜʝʨʝʚʴʝʚ; ʚʥʝʩʝʥʠʝ 30ï50 ʢʛ ʧʝʨʝʛʥʦʷ ʚ ʧʦʩʘʜʦʯʥʳʝ ʤʝʩʪʘ; ʧʦʩʘʜʢʫ ʩʠʣʴʥʦʨʦʩʣʳʭ ʜʝʨʝʚʴʝʚ ʠ ʠʭ ʧʦʣʠʚ 

[3, ʩ. 58ï64].  

ʆʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʜʘʥʥʦʡ ʘʛʨʦʪʝʭʥʠʢʠ ʦʩʚʦʝʥʠʷ ʛʘʣʝʯʥʠʢʦʚʳʭ ʟʝʤʝʣʴ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʴ ʙʦʣʴʰʠʭ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ, ʚʳʤʳʚʘʥʠʝ ʠ ʦʩʘʜʢʘ ʧʦʯʚʦʛʨʫʥʪʦʚ, ʯʪʦ ʙʫʜʝʪ ʩʠʣʴʥʦ ʩʢʘʟʳ-

ʚʘʪʴʩʷ ʥʘ ʩʦʩʪʦʷʥʠʠ ʧʣʦʜʦʚʳʭ ʢʫʣʴʪʫʨ ʥʘ ʩʣʘʙʦʨʦʩʣʳʭ ʧʦʜʚʦʷʭ. 

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʳʨʘʱʠʚʘʥʠʷ ʩʠʣʴʥʦʨʦʩʣʳʭ ʧʣʦʜʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ʥʘ ʛʘʣʝʯʥʠʢʦʚʳʭ ʟʝʤʣʷʭ ʚ 

ʉʦʚʝʪʩʢʦʤ ʉʦʶʟʝ ʠʥʪʝʥʩʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʦʨʦʰʝʥʠʝ ʠ ʫʜʦʙʨʝʥʠʷ. ʆʜʥʘʢʦ ʩ ʨʘʩʧʘʜʦʤ ʉʦʚʝʪʩʢʦʛʦ 

ʉʦʶʟʘ ʠ ʫʚʝʣʠʯʝʥʠʝʤ ʮʝʥ ʥʘ ʵʥʝʨʛʦʥʦʩʠʪʝʣʠ, ʫʜʦʙʨʝʥʠʷ ʠ ʩʨʝʜʩʪʚ ʭʠʤʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʚʳʨʘʱʠʚʘʥʠʝ 

ʩʠʣʴʥʦʨʦʩʣʳʭ ʧʣʦʜʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ʥʘ ʛʘʣʝʯʥʠʢʦʚʳʭ ʟʝʤʣʷʭ ʩʪʘʣʦ ʥʝʨʝʥʪʘʙʝʣʴʥʳʤ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʜʘʥʥʳʝ ʩʘʜʳ ʙʳʣʠ ʟʘʙʨʦʰʝʥʳ ʠʣʠ ʚʳʢʦʨʯʝʚʘʥʳ, ʘ ʩʘʤʘ ʟʝʤʣʷ ʩʪʘʣʘ ʙʨʦʩʦʚʦʡ, ʥʝ ʠʩʧʦʣʴʟʫʝʤʘʷ ʚ ʩʝʣʴ-

ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ (ʨʠʩ. 2) [4-15]. 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʧʨʦʙʣʝʤʘ ʦʩʚʦʝʥʠʷ ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʳʭ ʠ ʙʨʦʩʦʚʳʭ ʛʘʣʝʯʥʠʢʦʚʳʭ ʟʝʤʝʣʴ 

ʧʦʜ ʧʣʦʜʦʚʳʝ ʥʘʩʘʞʜʝʥʠʷ ʧʨʠʦʙʨʝʪʘʝʪ ʥʦʚʦʝ ʘʢʪʫʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ. ʇʨʠ ʵʪʦʤ ʧʨʦʮʝʩʩ ʦʩʚʦʝʥʠʷ ʪʘʢʠʭ 

ʟʝʤʝʣʴ ʜʦʣʞʝʥ ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʨʝʜʩʪʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʦʩʚʦʝʥʠʷ ʛʘʣʝʯʥʠʢʦʚʳʭ ʟʝʤʝʣʴ ʠ ʨʘʩʰʠʨʠʪʴ 

ʘʩʩʦʨʪʠʤʝʥʪ ʚʳʨʘʱʠʚʘʝʤʳʭ ʢʫʣʴʪʫʨ ʥʘ ʵʪʠʭ ʟʝʤʣʷʭ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʠʭ ʫʨʦʞʘʡʥʦʩʪʠ [5-15]. 

 

 
 

ʈʠʩʫʥʦʢ 2 ï ɿʘʙʨʦʰʝʥʥʳʝ ʩʘʜʳ ʥʘ ʛʘʣʝʯʥʠʢʦʚʳʭ ʟʝʤʣʷʭ 

 

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʩʚʦʝʥʠʷ ʛʘʣʝʯʥʠʢʦʚʳʭ ʟʝʤʝʣʴ ʧʨʝʜʣʦʞʝʥʘ ʥʦʚʘʷ ʪʝʭʥʦʣʦʛʠʷ ʠ ʫʩʪʨʦʡʩʪʚʦ 

ʜʣʷ ʝʝ ʦʩʫʱʝʩʪʚʣʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʚʳʨʘʱʠʚʘʪʴ ʢʘʢ ʧʣʦʜʦʚʦ-ʷʛʦʜʥʳʝ, ʪʘʢ ʠ ʦʚʦʱʥʳʝ ʢʫʣʴʪʫʨʳ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʚʳʨʘʱʠʚʘʝʤʳʭ ʢʫʣʴʪʫʨ ʠ ʧʦʣʫʯʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ 

ʧʨʦʜʫʢʮʠʠ (ʨʠʩ. 3) [5]. 

 
 

ʈʠʩʫʥʦʢ 3 ï ʋʩʪʨʦʡʩʪʚʦ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʧʣʦʜʦʚʦ-ʷʛʦʜʥʳʭ ʠ ʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨ ʥʘ ʛʘʣʝʯʥʠʢʦʚʳʭ ʟʝʤʣʷʭ 



173 

 

ʋʩʪʨʦʡʩʪʚʦ ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʂʘʨʢʘʩ ʤʦʜʫʣʷ 1 ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʨʦʚʥʫʶ ʛʦʨʠ-

ʟʦʥʪʘʣʴʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ, ʜʣʷ ʣʫʯʰʝʡ ʦʩʚʝʱʝʥʥʦʩʪʠ ʙʦʢʦʚʳʭ ʩʪʦʨʦʥ 

ʢʘʨʢʘʩʘ ʤʦʜʫʣʷ 1. ʉʧʝʨʝʜʠ ʠ ʩʟʘʜʠ ʢʘʨʢʘʩʘ ʤʦʜʫʣʷ 1 ʧʨʠʢʨʝʧʣʷʶʪʩʷ ʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʟʚʝʥʴʷ 2 ʧʦʩʨʝʜ-

ʩʪʚʦʤ ʰʝʩʪʠ ʰʧʠʣʝʢ (ʥʘ ʬʠʛ. ʥʝ ʧʦʢʘʟʘʥʳ), ʢʦʪʦʨʳʝ ʚʩʪʘʚʣʷʶʪʩʷ ʚ ʙʦʢʦʚʳʝ ʦʪʚʝʨʩʪʠʷ 12 ʩʦʝʜʠʥʠ-

ʪʝʣʴʥʦʛʦ ʟʚʝʥʘ 2 ʠ ʚ ʦʪʚʝʨʩʪʠʷ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʧʣʘʥʦʢ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʦ ʫʛʣʘʤ ʚʥʫʪʨʝʥʥʝʡ ʧʦʣʦʩʪʠ 

ʢʘʨʢʘʩʘ ʤʦʜʫʣʷ 1 ( ʥʘ ʬʠʛ. ʥʝ ʧʦʢʘʟʘʥʳ) ʠ ʞʝʩʪʢʦ ʬʠʢʩʠʨʫʶʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʰʘʡʙʳ ʠ ʛʘʡʢʠ. ɺ ʢʚʘʜ-

ʨʘʪʥʳʡ ʚʳʨʝʟ 13 ʩʦʝʜʠʥʠʪʝʣʴʥʦʛʦ ʟʚʝʥʘ 2 ʚʩʪʘʚʣʷʝʪʩʷ ʚʝʨʪʠʢʘʣʴʥʘʷ ʩʪʦʡʢʘ 3, ʥʠʞʥʷʷ ʯʘʩʪʴ ʢʦʪʦʨʦʡ 

ʩʦʝʜʠʥʷʝʪʩʷ ʩ ʥʠʞʥʝʡ ʯʘʩʪʴʶ ʩʦʝʜʠʥʠʪʝʣʴʥʦʛʦ ʟʚʝʥʘ 2 ʩ ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʤ ʥʘʪʷʛʦʤ. 

ɺ ʢʘʨʢʘʩ ʤʦʜʫʣʷ 1 ʟʘʩʳʧʘʝʪʩʷ ʧʝʨʚʳʡ ʩʣʦʡ ʧʦʯʚʝʥʥʦʛʦ ʩʫʙʩʪʨʘʪʘ 18 ʤʦʱʥʦʩʪʴʶ 10ï20ʩʤ. ʇʦ 

ʙʦʢʘʤ ʢʘʨʢʘʩʘ ʤʦʜʫʣʷ 1 ʫʢʣʘʜʳʚʘʝʪʩʷ ʢʦʨʥʝʚʘʷ ʯʘʩʪʴ ʨʘʩʩʘʜʳ 19: ʷʛʦʜʥʳʭ ʠʣʠ ʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨ, ʧʨʦ-

ʩʦʚʳʚʘʷ ʠʭ ʯʝʨʝʟ ʷʯʝʡʢʠ ʢʘʨʢʘʩʘ ʤʦʜʫʣʷ 1, ʜʝʣʘʷ ʧʨʦʨʝʟʠ ʯʝʨʝʟ ʛʝʣʠʦ-ʪʝʢʩʪʠʣʴ 9. ʂʦʨʥʠ ʨʘʩʩʘʜʳ 19 

ʟʘʩʳʧʘʶʪʩʷ ʩʣʝʜʫʶʱʠʤ ʩʣʦʝʤ ʧʦʯʚʝʥʥʦʛʦ ʩʫʙʩʪʨʘʪʘ 18 ʠ ʪʘʢ ʜʦ ʧʦʣʥʦʛʦ ʦʩʥʘʱʝʥʠʷ ʢʘʨʢʘʩʘ ʤʦʜʫʣʷ 1 

ʨʘʩʩʘʜʦʡ 19. 

ʇʦ ʩʝʨʝʜʠʥʝ ʷʯʝʝʢ ʢʘʨʢʘʩʘ ʤʦʜʫʣʷ 1 ʜʝʣʘʶʪ ʚʳʝʤʢʠ ʛʣʫʙʠʥʦʡ ʜʦ 35 ʩʤ, ʚ ʢʦʪʦʨʫʶ ʟʘʩʳʧʘʶʪ ʥʝ-

ʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʫʜʦʙʨʝʥʠʡ ʠ ʨʝʛʫʣʷʪʦʨʘ ʨʦʩʪʘ, ʩʘʞʘʶʪ ʩʘʞʝʥʮʳ ʢʦʣʦʥʦʚʠʜʥʳʭ ʧʣʦʜʦʚʳʭ ʜʝ-

ʨʝʚʴʝʚ 20, ʚʩʪʘʚʣʷʶʪ ʚʝʨʪʠʢʘʣʴʥʦ ʧʦʣʠʚʥʳʝ ʪʨʫʙʢʠ 8 ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʪʚʝʨʩʪʠʷ ʧʦʣʠʚʥʳʭ ʪʨʫ-

ʙʦʢ 8 ʚʳʩʪʫʧʘʣʠ ʥʘ 5é8 ʩʤ ʚʳʰʝ ʢʘʨʢʘʩʘ ʤʦʜʫʣʷ 1 ʠ ʩʦʚʧʘʜʘʣʠ ʩ ʦʪʚʝʨʩʪʠʷʤʠ ʧʦʣʠʚʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦ-

ʜʘ 5, ʧʦʩʣʝ ʯʝʛʦ ʟʘʩʳʧʘʶʪ ʚʳʝʤʢʠ. ʉʚʝʨʭʫ ʧʦʯʚʝʥʥʦʛʦ ʩʫʙʩʪʨʘʪʘ 18 ʚʦʟʤʦʞʥʦ ʫʢʣʘʜʢʘ ʧʦʣʠʵʪʠʣʝʥʦ-

ʚʦʡ ʧʣʝʥʢʠ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʟʘʱʠʱʘʪʴ ʧʦʯʚʝʥʥʳʡ ʩʫʙʩʪʨʘʪ 18 ʦʪ ʠʩʧʘʨʝʥʠʷ ʚʣʘʛʠ, ʘ ʧʨʠ ʭʠʤʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʝ ʧʣʦʜʦʚʳʭ ʜʝʨʝʚʴʝʚ ʠʤʠ ʤʦʞʥʦ ʫʢʨʳʚʘʪʴ ʷʛʦʜʥʳʝ ʠ ʦʚʦʱʥʳʝ ʢʫʣʴʪʫʨʳ, ʟʘʱʠʱʘʷ ʠʭ ʦʪ ʧʦ-

ʚʨʝʞʜʝʥʠʷ. 

ʇʨʝʜʣʘʛʘʝʤʘʷ ʪʝʭʥʦʣʦʛʠʷ ʚʳʨʘʱʠʚʘʥʠʷ ʧʣʦʜʦʚʦ-ʷʛʦʜʥʳʭ ʠ ʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨ ʥʘ ʛʘʣʝʯʥʠʢʦʚʳʭ 

ʟʝʤʣʷʭ ʠ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʝʝ ʦʩʫʱʝʩʪʚʣʝʥʠʷ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ: 

- ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʚʣʝʯʝʥʠʷ ʚ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʦ ʛʘʣʝʯʥʠʢʦʚʳʭ ʟʝʤʝʣʴ, ʥʝʫʜʦʙʠʡ, ʙʨʦʩʦʚʳʭ ʫʯʘʩʪ-

ʢʦʚ, ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ, ʫʯʘʩʪʢʦʚ ʟʝʤʝʣʴ ʩʦ ʩʣʦʞʥʳʤʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ; 

- ʤʠʥʠʤʘʣʴʥʳʝ ʟʘʪʨʘʪʳ ʚʦʜʥʳʭ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ, ʤʘʪʝʨʠʘʣʴʥʳʭ, ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ; 

- ʠʩʢʣʶʯʝʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʵʨʦʜʠʨʦʚʘʥʥʳʭ ʟʝʤʝʣʴ; 

- ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʣʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ; 
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ɼʣʷ ʚʥʫʪʨʠʧʦʯʚʝʥʥʦʛʦ ʚʥʝʩʝʥʠʷ ʞʠʜʢʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ, ʩʦʚʤʝʩʪʥʦ ʩ ʤʝʞʜʫʨʷʜʥʦʡ 

ʦʙʨʘʙʦʪʢʦʡ ʢʘʨʪʦʬʝʣʷ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʠʤʝʥʷʪʴ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʘʛʨʝʛʘʪ, ʢʦʪʦʨʳʡ ʚʥʦʩʠʪ ʞʠʜʢʠʝ 

ʫʜʦʙʨʝʥʠʷ ʚ ʨʳʭʣʳʡ ʩʣʦʡ ʧʦʯʚʳ, ʛʜʝ ʦʥʠ ʙʳʩʪʨʦ ʚʧʠʪʳʚʘʪʁʩʷ ʠ ʚ ʢʨʦʪʯʘʡʰʠʡ ʩʨʦʢ ʧʦʣʥʦʩʪʴʶ ʧʦ-

ʛʣʦʱʘʝʪʩʷ ʙʝʟ ʧʦʪʝʨʴ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ, ʫʩʪʨʦʡʩʪʚʦ ʠ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʢʦʤʙʠʥʠ-

ʨʦʚʘʥʥʦʛʦ ʘʛʨʝʛʘʪʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʨʪʦʬʝʣʴ, ʞʠʜʢʠʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʫʜʦʙʨʝʥʠʷ, ʚʥʫʪʨʠʧʦʯʚʝʥʥʦʝ ʚʥʝʩʝʥʠʝ, ʤʝ-

ʞʜʫʨʷʜʥʘʷ ʦʙʨʘʙʦʪʢʘ, ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʘʛʨʝʛʘʪ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ.  
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Annotation 
The importance of intra-soil application of liquid organic fertilizers in potato cultivation is substan-

tiated as more effective, namely, it is indicated that in this case the nutrients are delivered directly to the root 
zone, which greatly facilitates the absorption process. 

For the intra-soil application of liquid organic fertilizers together with row-to-row processing of pota-
toes, it is proposed to use a combined unit that introduces liquid fertilizers into the loose soil layer, where they 
are quickly absorbed and completely absorbed in the shortest possible time without loss. The technological 
scheme, the device and the principle of operation of the combined unit are presented. 

Keywords: potatoes, liquid organic fertilizers, intra-soil application, row-to-row processing, combined 
aggregate, efficiency. 

 

  

 ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʷ ʠ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝ-

ʜʨʝʥʠʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʤʘʰʠʥ ʠ ʘʛʨʝʛʘʪʦʚ ʧʨʠʦʙʨʝʪʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠ ʠʤʝʝʪ ʦʛʨʦʤʥʦʝ 

ʟʥʘʯʝʥʠʝ. ʅʝ ʤʝʥʝʝ ʚʘʞʥʦ ʧʨʠ ʦʛʨʘʥʠʯʝʥʥʦʤ ʥʘʣʠʯʠʠ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʩʦʢʨʘʱʘʪʴ ʨʘʩʭʦʜʳ ʧʨʠ ʚʦʟʜʝ-

ʣʳʚʘʥʠʠ ʢʫʣʴʪʫʨ, ʩʦʭʨʘʥʷʪʴ ʠ ʧʦʚʳʰʘʪʴ ʧʦʯʚʝʥʥʦʝ ʧʣʦʜʦʨʦʜʠʝ. ʆʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʵʪʦ ʧʨʠʦʙʨʝʪʘ-

ʝʪ ʚ ʢʘʨʪʦʬʝʣʝʚʦʜʩʪʚʝ - ʦʪʨʘʩʣʠ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʵʥʝʨʛʦʝʤʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʩ ʙʦʣʴʰʠʤ ʚʳʥʦʩʦʤ ʠʟ ʧʦʯʚʳ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʦʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʵʪʦʡ ʦʪʨʘʩʣʠ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘ-

ʙʦʪʢʘ ʦʧʪʠʤʘʣʴʥʦʡ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʡ ʨʝʩʫʨʩʦ- ʠ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʝʡ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ 

ʢʘʨʪʦʬʝʣʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʵʢʦʣʦʛʠʯʥʦʩʪʴ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʠ ʚʦʩ-

ʪʨʝʙʦʚʘʥʦ ʢ ʫʩʣʦʚʠʷʤ ʈʝʩʧʫʙʣʠʢʠ ʀʥʛʫʰʝʪʠʷ [10]. 

ʆʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʧʦʧʦʣʥʝʥʠʷ ʛʫʤʫʩʘ, ʫʣʫʯʰʝʥʠʝʤ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʠ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʧʦʯʚ ʷʚʣʷʶʪʩʷ ʦʨʛʘʥʠʯʝʩʢʠʝ ʫʜʦʙʨʝʥʠʷ. ʆʨʛʘʥʠʯʝʩʢʠʝ ʫʜʦʙʨʝʥʠʷ ʫʣʫʯʰʘʶʪ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠ 

ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ, ʚʦʜʥʳʡ ʠ ʚʦʟʜʫʰʥʳʡ ʨʝʞʠʤʳ, ʫʤʝʥʴʰʘʶʪ ʚʨʝʜʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʢʠʩʣʳʭ 

ʧʦʯʚ ʥʘ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ ʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ [1,2,7,8]. 

ʇʦʵʪʦʤʫ ʚʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ, ʦʩʦʙʝʥʥʦ ʞʠʜʢʠʭ, ʚ ʢʦʨʥʝʜʦʩʪʫʧʥʳʡ ʩʣʦʡ (ʚʥʫʪʨʠʧʦʯʚʝʥʥʦʝ ʚʥʝ-

ʩʝʥʠʝ) ʠʤʝʝʪ ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʠʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʫʨʦʞʘʝʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-

ʥʳʭ ʢʫʣʴʪʫʨ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʢʘʨʪʦʬʝʣʷ [3,4,5,14]. 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ, ʥʘʤʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʦʚʤʝʱʘʪʴ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʧʨʠʝʤʳ ʚʦʟʜʝʣʳ-

ʚʘʥʠʷ ʢʘʨʪʦʬʝʣʷ, ʘ ʠʤʝʥʥʦ ʩʦʚʤʝʱʘʪʴ ʤʝʞʜʫʨʷʜʥʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʯʚʳ (ʦʢʫʯʠʚʘʥʠʝ) ʩ ʚʥʫʪʨʠʧʦʯʚʝʥ-

ʥʳʤ ʚʥʝʩʝʥʠʝʤ ʞʠʜʢʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ [5,6,8,9]. 

ɼʣʷ ʧʨʠʢʦʨʥʝʚʦʛʦ (ʚʥʫʪʨʠʧʦʯʚʝʥʥʦʛʦ) ʚʥʝʩʝʥʠʷ ʞʠʜʢʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ, ʩʦʚʤʝʩʪʥʦ ʩ 

ʤʝʞʜʫʨʷʜʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʢʘʨʪʦʬʝʣʷ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʘʛʨʝʛʘʪ (ʢʫʣʴʪʠʚʘʪʦʨ) ʢʦʪʦʨʳʡ 

ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʫʟʣʳ: ʨʘʤʫ 1 ʥʘ ʢʦʪʦʨʦʡ ʩʤʦʥʪʠʨʦʚʘʥʳ ʸʤʢʦʩʪʠ ʜʣʷ ʫʜʦʙʨʝʥʠʡ ʠ ʘʨ-

ʤʘʪʫʨʘ 2, ʦʧʦʨʥʳʝ ʢʦʣʝʩʘ 3, ʥʘʚʝʩʥʦʝ ʫʩʪʨʦʡʩʪʚʦ 4, ʨʘʙʦʯʠʝ ʩʝʢʮʠʠ 5 ʥʘ ʢʦʪʦʨʳʭ ʩʤʦʥʪʠʨʦʚʘʥʳ ʦʢʫʯ-

ʥʠʢʠ 6 ʩʦ ʩʪʨʝʣʴʯʘʪʳʤʠ ʣʘʧʘʤʠ 11, ʨʝʰʝʪʯʘʪʳʝ ʦʪʚʘʣʳ 7 ʥʘ ʢʦʪʦʨʳʭ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʰʣʘʥʛʠ 8 ʠ ʪʨʫʙ-

ʢʠ 9 ʧʨʠ ʧʦʤʦʱʠ ʢʨʦʥʰʪʝʡʥʦʚ 10, ʜʣʷ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʚ ʧʦʯʚʫ (ʩʤ. ʨʠʩʫʥʦʢ). 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʘʛʨʝʛʘʪ ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʨʘʙʦʪʳ ʨʝʛʫʣʠʨʫʶʪ 

ʛʣʫʙʠʥʫ ʦʙʨʘʙʦʪʢʠ ʧʫʪʝʤ ʬʠʢʩʘʮʠʠ ʩʪʦʝʢ ʦʢʫʯʥʠʢʘ 6 ʥʘ ʩʝʢʮʠʷʭ 5 ʠ ʪʷʛʦʡ 12 ʥʘ ʩʝʢʮʠʠ. ɺʳʩʦʪʫ ʠ 

ʦʙʲʝʤ ʛʨʝʙʥʷ ʪʘʢ ʞʝ ʨʝʛʫʣʠʨʫʶʪ ʩʤʝʱʝʥʠʝʤ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʬʠʢʩʘʮʠʝʡ ʨʝʰʝʪʯʘʪʳʭ ʦʪʚʘʣʦʚ 7. 
 

 
 

ʈʠʩʫʥʦʢ ï ʉʭʝʤʘ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʘʛʨʝʛʘʪʘ ʜʣʷ ʚʥʝʩʝʥʠʷ ʞʠʜʢʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʩʦʚʤʝʩʪʥʦ  

ʩ ʤʝʞʜʫʨʷʜʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʢʘʨʪʦʬʝʣʷ: 

1 ï ʨʘʤʘ, 2 ï ʸʤʢʦʩʪʠ ʜʣʷ ʫʜʦʙʨʝʥʠʡ, 3 ï ʦʧʦʨʥʦʝ ʢʦʣʝʩʦ, 4 ï ʥʘʚʝʩʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, 5 ï ʨʘʙʦʯʘʷ ʩʝʢʮʠʷ,  

 6 ï ʦʢʫʯʥʠʢ, 7 ï ʨʝʰʝʪʯʘʪʳʡ ʦʪʚʘʣ, 8 ï ʰʣʘʥʛ, 9 ï ʪʨʫʙʢʘ, 10 ï ʢʨʦʥʰʪʝʡʥ, 11 ï ʩʪʨʝʣʴʯʘʪʘʷ ʣʘʧʘ, 12 ï ʪʷʛʘ  

 

ɺ 
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ʇʨʠ ʜʚʠʞʝʥʠʠ ʘʛʨʝʛʘʪʘ ʦʧʦʨʥʳʤʠ ʢʦʣʝʩʘʤʠ 3 ʧʦ ʧʦʣʶ ʚʩʣʝʜ ʟʘ ʢʫʣʴʪʠʚʘʪʦʨʦʤ ʦʢʫʯʥʠʢʠ, ʫʩʪʘ-

ʥʦʚʣʝʥʥʳʝ ʥʘ ʛʣʫʙʠʥʫ ʦʙʨʘʙʦʪʢʠ, ʧʦʜʥʠʤʘʶʪ ʧʦʯʚʫ ʠʟ ʤʝʞʜʫʨʷʜʠʡ ʧʦʩʨʝʜʩʪʚʦʤ ʩʪʨʝʣʴʯʘʪʦʡ ʣʘʧʳ 11 

ʠ ʨʝʰʝʪʯʘʪʳʭ ʦʪʚʘʣʦʚ 7. ɺ ʪʨʫʙʢʠ 9 ʟʘʢʨʝʧʣʝʥʥʳʝ ʥʘ ʨʝʰʝʪʯʘʪʳʭ ʦʪʚʘʣʘʭ 7 ʦʢʫʯʥʠʢʘ 6 ʯʝʨʝʟ ʰʣʘʥʛʠ 8 

ʧʦʜʘʶʪʩʷ ʞʠʜʢʠʝ ʫʜʦʙʨʝʥʠʷ, ʢʦʪʦʨʳʝ ʚʥʦʩʷʪʩʷ ʚ ʢʣʫʙʥʝʥʦʩʥʫʶ ʛʨʷʜʢʫ ʩ ʜʚʫʭ ʩʪʦʨʦʥ (ʚ ʟʘʱʠʪʥʫʶ 

ʟʦʥʫ), ʘ ʟʘʪʝʤ ʟʘʢʨʳʚʘʶʪʩʷ ʧʦʯʚʦʡ ʩʦʰʝʜʰʝʡ ʨʝʰʝʪʯʘʪʳʭ ʦʪʚʘʣʦʚ 7 ʠʩʢʣʶʯʘʷ ʠʭ ʠʩʧʘʨʝʥʠʝ. ʕʪʦ ʠ 

ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴʶ ʢʫʣʴʪʠʚʘʪʦʨʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʠʤʝʥʷʪʴ ʝʛʦ ʜʣʷ ʚʥʝʩʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʫʜʦʙ-

ʨʝʥʠʡ ʠ ʜʦʟʠʨʦʚʦʢ, ʥʘ ʨʘʟʥʦʤʘʨʦʯʥʳʭ ʢʫʣʴʪʠʚʘʪʦʨʘʭ. 

ɼʦʟʠʨʦʚʢʫ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʤʦʞʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ ʧʦ ʚʳʩʦʪʝ ʛʨʝʙʥʷ, ʰʠʨʠʥʝ ʤʝʞʜʫʨʷʜʴʷ ʠ 

ʨʘʩʩʪʦʷʥʠʶ ʦʪ ʢʣʫʙʥʝʥʦʩʥʦʡ ʛʨʷʜʢʠ ʧʨʠ ʧʦʤʦʱʠ ʪʨʫʙʦʢ ʨʘʟʣʠʯʥʦʛʦ ʜʠʘʤʝʪʨʘ 9 ʟʘʢʨʝʧʣʝʥʥʳʭ ʢʨʦʥ-

ʰʪʝʡʥʘʤʠ 10 ʥʘ ʦʪʚʘʣʘʭ 7 ʦʢʫʯʥʠʢʘ 6. 

ɹʣʘʛʦʜʘʨʷ ʪʨʫʙʢʘʤ, ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʥʘ ʦʪʚʘʣʘʭ, ʫʜʦʙʨʝʥʠʷ ʚʥʦʩʷʪʩʷ ʚ ʨʳʭʣʳʡ ʛʨʝʙʝʥʴ ʥʘ ʨʘʩ-

ʩʪʦʷʥʠʠ 5-7 ʩʤ. ʦʪ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʢʣʫʙʥʝʡ, ʛʜʝ ʦʥʠ ʙʳʩʪʨʦ ʚʧʠʪʳʚʘʝʪʩʷ ʠ ʚ ʢʨʦʪʯʘʡʰʠʡ ʩʨʦʢ ʧʦʣ-

ʥʦʩʪʴʶ ʧʦʛʣʦʱʘʝʪʩʷ ʙʝʟ ʧʦʪʝʨʴ. 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʪʨʫʙʦʢ ʥʘ ʦʪʚʘʣʘʭ ʧʦʟʚʦʣʷʝʪ ʠʩʢʣʶʯʠʪʴ ʧʨʠʤʝʥʝʥʠʝ ʨʳʭʣʠʪʝʣʴʥʳʭ ʠʣʠ ʧʦʜʢʦʨ-

ʤʦʯʥʳʭ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʚʙʣʠʟʠ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʢʣʫʙʥʝʡ. ʉʦʚʤʝʱʝʥʠʝ ʜʘʥʥʦʡ ʦʧʝʨʘʮʠʠ ʫʤʝʥʴʰʘʝʪ 

ʫʜʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʘʛʨʝʛʘʪʘ. ʀʩʢʣʶʯʘʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʦʧʝʨʘʮʠʷ ʧʦ ʚʥʝʩʝʥʠʶ ʫʜʦʙʨʝʥʠʡ. 

ɹʣʘʛʦʜʘʨʷ ʩʦʚʤʝʱʝʥʠʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʦʧʝʨʘʮʠʡ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪʩʷ ʜʦʟʘ ʚʥʝʩʝʥʠʷ ʫʜʦʙ-

ʨʝʥʠʡ, ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʶʪʩʷ ʵʥʝʨʛʦʟʘʪʨʘʪʳ ʠ ʪʷʛʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʘʛʨʝʛʘʪʘ, ʟʘ ʩʯʝʪ ʩʦʢʨʘʱʝʥʠʷ 

ʢʦʣʠʯʝʩʪʚʘ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʠ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʭʦʜʦʚ ʤʘʰʠʥ; ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʘʛʨʝ-

ʛʘʪʘ ʟʘ 1 ʯʘʩ ʯʠʩʪʦʡ ʨʘʙʦʪʳ, ʟʘ ʩʯʝʪ ʩʦʚʤʝʱʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʠʩʢʣʶʯʘʝʪʩʷ ʧʦʚʨʝʞʜʝʥʠʝ 

ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʢʣʫʙʥʝʡ ʠ ʧʦʚʳʰʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʥʦʩʠʤʳʭ ʫʜʦʙʨʝʥʠʡ.  
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ɸʥʥʦʪʘʮʠʷ 
ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʘ ʦʮʝʥʢʘ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʩʠʩʪʝʤ 

ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʪʝʧʣʦʚʳʭ ʥʘʩʦʩʦʚ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʪʝʧʣʦʪʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ. ɼʘʥʳ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʚʳʙʦʨʫ ʙʠʚʘʣʝʥʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʪʝʧʣʦʥʘʩʦʩʥʦʡ ʩʠʩʪʝʤʳ ʪʝʧ-

ʣʦʩʥʘʙʞʝʥʠʷ. 
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ɸnnotation 
The article presents an assessment of the energy and economic efficiency of the use of heat supply sys-

tems based on heat pumps using the heat of atmospheric air. Recommendations are given for choosing a biva-

lent temperature when designing a heat pump heat supply system. 

Keywords: efficiency, energy consumption, payback period, heat pump, bivalent temperature. 

 

 

 ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʚ ʩʪʨʘʥʘʭ ʩ ʭʦʣʦʜʥʳʤ ʢʣʠʤʘʪʦʤ ʵʢʦʥʦʤʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʷʚʣʷʝʪʩʷ 

ʧʨʠʤʝʥʝʥʠʝ ʪʝʧʣʦʚʳʭ ʥʘʩʦʩʦʚ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʛʨʫʥʪ ʢʘʢ ʠʩʪʦʯʥʠʢ ʥʠʟʢʦʧʦʪʝʥʮʠʘʣʴʥʦʡ ʪʝ-

ʧʣʦʪʳ. 

ʊʝʧʣʦʚʳʝ ʥʘʩʦʩʳ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʪʝʧʣʦʪʫ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ, ʘʢʪʠʚʥʦ ʚʳʪʝʩʥʷʶʪ ʙʦʣʝʝ ʜʦʨʦʛʠʝ 

ʥʘʩʦʩʳ ʩ ʛʨʫʥʪʦʚʳʤʠ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘʤʠ. ʊʝʧʣʦʚʳʝ ʥʘʩʦʩʳ ʦʧʪʠʤʘʣʴʥʦ ʧʦʜʭʦʜʷʪ ʜʣʷ ʥʠʟʢʦʪʝʤʧʝʨʘ-

ʪʫʨʥʳʭ ʩʠʩʪʝʤ ʦʪʦʧʣʝʥʠʷ ʠ ʥʘʛʨʝʚʘ ʚʦʜʳ, ʠʤʝʶʪ ʥʠʟʢʫʶ ʩʪʦʠʤʦʩʪʴ ʫʩʪʘʥʦʚʢʠ, ʥʠʟʢʫʶ ʪʝʤʧʝʨʘʪʫʨʫ 

ʩʪʦʢʘ.  

ʕʪʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʦʟʚʦʣʷʶʪ ʦʙʝʩʧʝʯʠʪʴ ʪʝʧʣʦʚʳʤ ʥʘʩʦʩʘʤ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴ-

ʥʦʩʪʴ, ʘ ʟʥʘʯʠʪ, ʠ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʪʝʧʣʦʦʪʜʘʯʠ. ʇʦʵʪʦʤʫ ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩ ʦ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ ʪʝʧʣʦʚʳʭ ʥʘʩʦʩʦʚ ʚ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʈʌ [1]. 

ɼʣʷ ʦʮʝʥʢʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʪʝʧʣʦʚʳʭ ʥʘʩʦʩʦʚ, ʠʩ-

ʧʦʣʴʟʫʶʱʠʭ ʪʝʧʣʦʪʫ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʚ ʫʩʣʦʚʠʷʭ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʘʷ ʤʦʜʝʣʴ [2].  

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʚʳʙʨʘʥ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʞʠʣʦʡ ʜʦʤ ʩ ʪʝʧʣʦʚʦʡ ʥʘʛʨʫʟʢʦʡ 

ʥʘ ʩʠʩʪʝʤʫ ʦʪʦʧʣʝʥʠʷ 15 ʢɺʪ ʠ ʧʦʪʨʝʙʥʦʩʪʴʶ ʚ ʥʘʛʨʝʚʝ 600 ʣ ʚʦʜʳ ʚ ʩʫʪʢʠ. ʇʦʩʢʦʣʴʢʫ ʧʨʦʜʦʣʞʠʪʝʣʴ-

ʥʦʩʪʴ ʩʪʦʷʥʠʷ ʥʘʠʙʦʣʝʝ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʚ ʪʝʯʝʥʠʝ ʦʪʦʧʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʤʘʣʘ, 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʤʦʱʥʦʩʪʴ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʪʝʧʣʦʚʳʭ ʥʘʩʦʩʦʚ ʥʘ ʧʦʢʨʳ-

ʪʠʝ ʚʩʝʡ ʨʘʩʯʝʪʥʦʡ ʪʝʧʣʦʚʦʡ ʥʘʛʨʫʟʢʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʙʠʚʘʣʝʥʪʥʘʷ ʩʭʝʤʘ ʪʝʧʣʦʩʥʘʙ-

ʞʝʥʠʷ ʜʦʤʘ, ʢʦʛʜʘ ʪʝʧʣʦʚʘʷ ʥʘʛʨʫʟʢʘ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʤʝʞʜʫ ʪʝʧʣʦʚʳʤ ʥʘʩʦʩʦʤ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʧʠ-

ʢʦʚʳʤ ʵʣʝʢʪʨʦʥʘʛʨʝʚʘʪʝʣʝʤ, ʧʦʜʢʣʶʯʘʝʤʳʤ ʪʦʣʴʢʦ ʚ ʧʝʨʠʦʜ ʩʪʦʷʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ 

ʥʠʞʝ ʙʠʚʘʣʝʥʪʥʦʡ tʙ (ʨʠʩ. 1).  

ʉʫʱʝʩʪʚʝʥʥʳʤ ʦʛʨʘʥʠʯʝʥʠʝʤ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʦʟʜʫʰʥʳʭ ʪʝʧʣʦʚʳʭ ʥʘʩʦʩʦʚ ʷʚʣʷʝʪʩʷ ʤʠʥʠ-

ʤʘʣʴʥʘʷ ʨʘʙʦʯʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ. ɼʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʤʦʜʝʣʝʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʨʳʥ-

ʢʝ, ʦʥʘ ʩʦʩʪʘʚʣʷʝʪ ï20ï25 
0
C. ʇʦʵʪʦʤʫ ʧʨʠ ʩʪʦʷʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʥʠʞʝ ʨʘʙʦʯʝʡ ʚʩʶ ʪʝʧʣʦʚʫʶ 

ʥʘʛʨʫʟʢʫ ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʢʦʪʝʣ (ʨʠʩ. 1). 
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ʈʠʩʫʥʦʢ 1 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʧʣʦʚʦʡ ʥʘʛʨʫʟʢʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʠʚʘʣʝʥʪʥʦʡ ʩʭʝʤʳ:  

1 ï ʥʘʛʨʫʟʢʘ, ʧʦʢʨʳʚʘʝʤʘʷ ʪʝʧʣʦʚʳʤ ʥʘʩʦʩʦʤ; 2 ï ʥʘʛʨʫʟʢʘ, ʦʙʝʩʧʝʯʠʚʘʝʤʘʷ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʢʦʪʣʦʤ;  

3 ï ʨʝʟʝʨʚʥʘʷ ʤʦʱʥʦʩʪʴ ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʘ 

 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʝʡʩʪʚʠʪʝʣʴʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʧʨʝ-

ʦʙʨʘʟʦʚʘʥʠʷ Ůʜ ʠ ʟʘʚʠʩʠʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʭʣʘʜʦʥʘ ʚ ʠʩʧʘʨʠʪʝʣʝ ʠ ʢʦʥʜʝʥʩʘʪʦʨʝ ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʘ. 
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ʛʜʝ ɜ ï ʩʪʝʧʝʥʴ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʘ ʨʝʘʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʫʯʠʪʳʚʘʶʱʘʷ ʚʩʝ ʥʝʦʙʨʘʪʠ-

ʤʳʝ ʧʦʪʝʨʠ ʧʨʠ ʨʝʘʣʴʥʦʤ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʤ ʮʠʢʣʝ; Ůʩ ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʢʨʫʛʦʚʦʛʦ 

ʮʠʢʣʘ ʂʘʨʥʦ; tʠ ʠ tʢ ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʪʝʤʧʝʨʘʪʫʨʘ ʠʩʧʘʨʝʥʠʷ ʠ ʢʦʥʜʝʥʩʘʮʠʠ ʭʣʘʜʦʥʘ, 
0
C. 

ʉ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʘ, ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ 

ʢʦʥʜʝʥʩʘʮʠʠ, ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʥʘʧʦʣʴʥʘʷ ʩʠʩʪʝʤʘ ʦʪʦʧʣʝʥʠʷ ʠ ʥʘʛʨʝʚʘʭ ʚʦʜʳ ʜʣʷ ʥʫʞʜ ʛʦʨʷʯʝʛʦ ʚʦʜʦ-

ʩʥʘʙʞʝʥʠʷ ʚ ʥʘʢʦʧʠʪʝʣʴʥʦʤ ʙʘʢʝ ʩ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤ ʥʘʛʨʝʚʦʤ ʪʝʧʣʦʚʳʤ ʥʘʩʦʩʦʤ ʠ ʚʩʪʨʦʝʥʥʳʤ 

ʵʣʝʢʪʨʦʥʘʛʨʝʚʘʪʝʣʝʤ (ʨʠʩ. 2). 
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2
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ʈʠʩʫʥʦʢ 2 ï ʉʭʝʤʘ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʜʦʤʘ:  

1ï ʙʫʬʝʨʥʘʷ ʝʤʢʦʩʪʴ; 2 ï ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʢʦʪʝʣ; 3 ï ʥʘʧʦʣʴʥʦʝ ʦʪʦʧʣʝʥʠʝ; 4 ï ʩʠʩʪʝʤʘ ʛʦʨʷʯʝʛʦ  

ʚʦʜʦʩʥʘʙʞʝʥʠʷ; 5 ï ʪʝʧʣʦʚʦʡ ʥʘʩʦʩ; 6 ï ʥʘʢʦʧʠʪʝʣʴʥʳʡ ʙʦʡʣʝʨ ʩ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤ ʥʘʛʨʝʚʦʤ ʚʦʜʳ 
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ʆʧʨʝʜʝʣʷʣʦʩʴ ʚʣʠʷʥʠʝ ʙʠʚʘʣʝʥʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʠ ʩʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ ʪʝ-

ʧʣʦʥʘʩʦʩʥʦʡ ʩʠʩʪʝʤʳ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʤʘʣʦʵʪʘʞʥʦʛʦ ʞʠʣʦʛʦ ʟʜʘʥʠʷ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʷʤʳʤ ʵʣʝʢ-

ʪʨʠʯʝʩʢʠʤ ʦʪʦʧʣʝʥʠʝʤ. 

ʕʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʪʝʧʣʦʥʘʩʦʩʥʦʡ ʩʠʩʪʝʤʳ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

    

 E = ɽʊʅ + ɽ1 + ɽ2,                                                              (2) 

 

ʛʜʝ ɽʊʅ, ɽ1, ɽ2 ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʪʝʧʣʦʚʳʤ ʥʘʩʦʩʦʤ, ʚʝʥʪʠʣʷʪʦʨʦʤ ʧʝʨʚʠʯʥʦʛʦ ʢʦʥ-

ʪʫʨʘ, ʥʘʩʦʩʥʳʤ ʠ ʪʝʧʣʦʚʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʩʠʩʪʝʤʦʡ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʚ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʪ ʙʠʚʘʣʝʥʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 3. ʇʦʩʢʦʣʴʢʫ ʨʘʙʦʯʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʧʣʦʚʦʛʦ 

ʥʘʩʦʩʘ ʦʛʨʘʥʠʯʝʥʘ ʟʥʘʯʝʥʠʝʤ ï25 
0
C, ʙʳʣ ʨʘʩʩʤʦʪʨʝʥ ʜʠʘʧʘʟʦʥ ʙʠʚʘʣʝʥʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪ ï20 ʜʦ 

+10 
0
C.  

ʋʚʝʣʠʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʙʠʚʘʣʝʥʪʥʦʩʪʠ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʝʪ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʪʝʧʣʦʥʘ-

ʩʦʩʥʦʡ ʩʠʩʪʝʤʦʡ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʠʟ-ʟʘ ʥʝʵʬʬʝʢʪʠʚʥʦʡ ʚʳʨʘʙʦʪʢʠ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʵʣʝʢʪʨʠʯʝʩʢʠʤ 

ʢʦʪʣʦʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʧʣʦʥʘʩʦʩʥʘʷ ʩʠʩʪʝʤʘ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ, ʨʘʩʩʯʠʪʘʥʥʘʷ ʥʘ ʤʠʥʠʤʘʣʴʥʫʶ ʪʝʤ-

ʧʝʨʘʪʫʨʫ ʙʠʚʘʣʝʥʪʥʦʩʪʠ ï20 
0
C, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʦʪʦʧʣʝʥʠʝʤ, ʧʦʟʚʦʣʠʪ ʩʵʢʦʥʦʤʠʪʴ ʜʦ 

23 630 ʢɺʪÅʯ ʟʘ ʛʦʜ (42,6 %), ʯʪʦ ʚ ʜʝʥʝʞʥʦʤ ʚʳʨʘʞʝʥʠʡ ʦʢʦʣʦ 62,5 ʪʳʩ. ʨʫʙ. 
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ʈʠʩʫʥʦʢ 3 ï ʕʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʪʝʧʣʦʥʘʩʦʩʥʦʡ ʩʠʩʪʝʤʳ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ:  

1 ï ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʢʦʪʝʣ; 2 ï ʪʝʧʣʦʥʘʩʦʩʥʘʷ ʩʠʩʪʝʤʘ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ 

 

ʆʮʝʥʢʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʪʝʧʣʦʥʘʩʦʩʥʦʡ ʩʠʩʪʝʤʳ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ 

ʦʮʝʥʠʚʘʣʘʩʴ ʧʦ ʩʨʦʢʫ ʦʢʫʧʘʝʤʦʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʚʣʦʞʝʥʠʡ ʚ ʥʝʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʘʟʦʚʦʛʦ ʚʘʨʠʘʥʪʘ 

ʥʘ ʦʩʥʦʚʝ ʵʣʝʢʪʨʦʢʦʪʣʘ. ʉʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ ʦʧʨʝʜʝʣʷʣʩʷ ʧʦ ʬʦʨʤʫʣʝ [3]: 
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+  ,                                                                  (3) 

 

ʛʜʝ r ï ʥʦʨʤʘ ʜʠʩʢʦʥʪʠʨʦʚʘʥʠʷ, ʧʨʠʥʠʤʘʣʦʩʴ r = 0,12; ʉʆ0 ï ʙʝʟʜʠʩʢʦʥʪʥʳʡ ʩʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ, ʣʝʪ, 

   

ʉʆ0 = ʂ / ȹɼ,                                                                        (4) 

 

ʛʜʝ    ȹɼ ï ʝʞʝʛʦʜʥʳʡ ʨʘʩʯʝʪʥʳʡ ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʜʦʭʦʜ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʨʘʩʯʝʪʥʦʛʦ ʧʝʨʠʦʜʘ ʜʣʷ ʪʝʧ-

ʣʦʥʘʩʦʩʥʦʡ ʩʠʩʪʝʤʳ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ, ʨʫʙ./ʛʦʜ;  

ʂ ï ʢʘʧʠʪʘʣʴʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʫʩʪʨʦʡʩʪʚʦ ʩʠʩʪʝʤʳ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ, ʨʫʙ. 

 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʪʝʧʣʦʚʳʝ ʥʘʩʦʩʳ ʤʘʨʢʠ DHP-AQ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʧʣʦʥʘʩʦʩʥʦʡ ʩʠʩʪʝʤʳ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʛʨʘʬʠʯʝ-

ʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 4. 
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ʈʠʩʫʥʦʢ 4 ï ɿʘʚʠʩʠʤʦʩʪʴ ʩʨʦʢʘ ʦʢʫʧʘʝʤʦʩʪʠ ʪʝʧʣʦʥʘʩʦʩʥʦʡ ʩʠʩʪʝʤʳ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ  

ʦʪ ʙʠʚʘʣʝʥʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ 

 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʨʦʩʪ ʙʠʚʘʣʝʥʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʩʨʦʢʘ ʦʢʫʧʘʝʤʦʩʪʠ ʪʝ-

ʧʣʦʚʦʛʦ ʥʘʩʦʩʘ. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ ʯʪʦ, ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤ ʬʘʢʪʦʨʦʤ ʧʨʠ ʨʘʩʯʝʪʝ ʷʚʣʷʝʪʩʷ ʵʥʝʨʛʦʧʦ-

ʪʨʝʙʣʝʥʠʝ, ʚʣʠʷʶʱʝʝ ʥʘ ʜʦʭʦʜʥʦʩʪʴ ȹɼ ʩʠʩʪʝʤʳ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ. ɿʘʚʠʩʠʤʦʩʪʴ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʦʝʢ-

ʪʠʨʦʚʘʪʴ ʪʝʧʣʦʚʳʝ ʥʘʩʦʩʳ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʥʘ ʤʠʥʠʤʘʣʴʥʫʶ ʙʠʚʘʣʝʥʪʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ. 

ɺʳʚʦʜ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʙʦʪʳ ʪʝʧʣʦʚʳʭ ʥʘʩʦʩʦʚ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʥʠʟʢʦʧʦʪʝʥʮʠ-

ʘʣʴʥʫʶ ʪʝʧʣʦʪʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ ʧʦʟʚʦʣʷʶʪ ʩʥʠ-

ʟʠʪʴ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʞʠʣʦʛʦ ʜʦʤʘ ʥʘ 40,8 % ʠ ʦʢʫʧʘʶʪʩʷ ʚ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʝ ʩʨʦʢʠ. 
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ɸʥʥʦʪʘʮʠʷ 
ʂʘʨʪʦʬʝʣʴ ʚ ɸʙʭʘʟʠʠ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʧʨʦʧʘʰʥʦʡ ʢʫʣʴʪʫʨʦʡ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʦʩʪʘʝʪʩʷ ʘʢ-

ʪʫʘʣʴʥʦʡ ʨʘʟʨʘʙʦʪʢʘ ʙʠʦʣʦʛʠʟʠʨʦʚʘʥʥʥʦʡ ʨʝʛʫʣʷʮʠʠ ʨʦʩʪʘ, ʨʘʟʚʠʪʠʷ ʠ ʟʘʱʠʪʳ ʢʫʣʴʪʫʨʳ ʢʘʨʪʦʬʝʣʷ. ɺ 

ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʠ ʠʟʫʯʝʥʳ ʙʠʦʠʥʩʝʢʪʠʮʠʜʳ ï ʙʠʢʦʣ ʠ ʙʦʚʝʨʠʥ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʨʠʤʝʥʝʥʝʥʳ 

ʚʧʝʨʚʳʝ ʚ ʫʩʣʦʚʠʷʭ ɸʙʭʘʟʠʠ. ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʘʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʩʦʩʪʘʚʠʣʘ ʦʪ 70 ʜʦ 90%. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʠʦʠʥʩʝʢʪʠʮʠʜʳ, ʙʦʚʝʨʠʥ, ʙʠʢʦʣ, ʢʘʨʪʦʬʝʣʴ, ʙʠʦʣʦʛʠʟʘʮʠʷ. 
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Annotation 
Potatoes in Abkhazia are a promising row crop. At the same time, the development of biologized regu-

lation of growth, development and protection of potato culture remains relevant. In our research, bioinsecti-
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cides were studied ï bicol and boverin, which were used for the first time in the conditions of Abkhazia. The 

biological efficacy of these drugs ranged from 70 to 90%. 

 Keywords: bioinsecticides, boverin,bicol,potato,biologization. 

 

 

 ɸʙʭʘʟʠʠ ʢʘʨʪʦʬʝʣʴ ï ʢʫʣʴʪʫʨʘ ʧʝʨʩʧʝʢʪʠʚʥʘʷ, ʘ ʠʟʫʯʝʥʠʝ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʠʸʤʦʚ 

ʚʳʨʘʱʠʚʘʥʠʷ ʠʤʝʝʪ ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. ʆʩʪʘʸʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʟʘʱʠʪʘ ʢʘʨʪʦʬʝʣʷ ʦʪ 

ʢʦʣʦʨʘʜʩʢʦʛʦ ʞʫʢʘ ʙʠʦʠʥʩʝʢʪʠʮʠʜʘʤʠ, ʪʘʢ ʢʘʢ ʦʥʠ ʷʚʣʷʶʪʩʷ ʙʝʟʦʧʘʩʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ.  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʠʟʫʯʝʥʠʝ ʘʛʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʠʥʩʝʢʪʠʮʠ-

ʜʦʚ ʥʘ ʢʘʨʪʦʬʝʣʝ. ɺ ʟʘʜʘʯʫ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʭʦʜʠʣʦ: 1) ʠʟʫʯʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʢʘʨʪʦʬʝʣʷ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʙʠʦʧʨʝʧʘʨʘʪʦʚ; 2) ʦʧʨʝʜʝʣʠʪʴ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʠʦʠʥʩʝʢʪʠʮʠʜʦʚ; 3) 

ʜʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʠʟʫʯʘʝʤʳʭ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʨʦʠʟʚʦʜʩʪʚʫ ʵʬʬʝʢʪʠʚʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚʳʨʘʱʠʚʘʥʠʷ ʢʘʨʪʦʬʝʣʷ ʚ ʫʩʣʦʚʠʷʭ ɸʙʭʘʟʠʠ. ʄʘʪʝʨʠʘʣ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʩʦʨʪ ʢʘʨʪʦʬʝʣʷ 

ʃʘʟʫʨʠʪ. ɺ ʢʘʯʝʩʪʚʝ ʙʠʦʠʥʩʝʢʪʠʮʠʜʦʚ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʝʧʘʨʘʪʳ. ʃʘʙʦʨʘʪʦʨʥʦ-ʧʦʣʝʚʳʝ ʦʧʳʪʳ 

ʟʘʢʣʘʜʳʚʘʣʠ ʧʦ ʤʝʪʦʜʠʢʝ ɼʦʩʧʝʭʦʚʘ ɹ.ɸ. (1985). ʇʦʚʪʦʨʥʦʩʪʴ ʦʧʳʪʦʚ ï ʪʨʸʭʢʨʘʪʥʘʷ. ʇʣʦʱʘʜʴ ʫʯʪy-

ʥʳʭ ʜʝʣʷʥʦʢ ï 4 ʤ
2
, ʨʘʟʤʝʱʝʥʠʝ ʜʝʣʷʥʦʢ ʨʝʥʜʦʤʠʟʠʨʦʚʘʥʥʦʝ. ʉʭʝʤʘ ʧʦʩʘʜʢʠ ʨʘʩʪʝʥʠʡ ʪʦʤʘʪʘ 40ʭ60 

ʩʤ. ʆʧʳʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩ. ɸʜʟʶʙʞʘ. ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʘʷ ʩʨʝʜʥʝʩʫʛʣʠʥʠ-

ʩʪʘʷ. ʉʭʝʤʘ ʦʧʳʪʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʘ 3 ʚʘʨʠʘʥʪʘ: 1 ʚʘʨʠʘʥʪ (ʙʝʟ ʦʙʨʘʙʦʪʦʢ), 2 ʚʘʨʠʘʥʪ ï ʙʦʚʝʨʠʥ (400-

500 ʤʣ ʥʘ 10 ʣ ʚʦʜʳ ʥʘ 10ʤ
2
,ʦʜʥʦʢʨʘʪʥʦ), 3 ʚʘʨʠʘʥʪ ï ʙʠʢʦʣ (100ʛ ʥʘ 10ʣ ʚʦʜʳ ʥʘ 10ʤ

2
, ʦʜʦʥʦʢʨʘʪʥʦ). 

ɹʠʦʠʥʩʝʢʪʠʮʠʜʳ ï ʵʪʦ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠʥʩʝʢʪʠʮʠʜʳ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ ʚʭʦʜʷʪ ʞʠʚʳʝ ʤʠʢʨʦʦʨʛʘ-

ʥʠʟʤʳ, ʧʨʦʜʫʢʪʳ ʠʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʧʦʨʳ ʛʨʠʙʦʚ ʠʣʠ ʵʢʟʦʪʦʢʩʠʥʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʫʥʠʯ-

ʪʦʞʝʥʠʷ ʚʨʝʜʦʥʦʩʥʳʭ ʥʘʩʝʢʦʤʳʭ. ɹʣʘʛʦʜʘʨʷ ʩʚʦʝʤʫ ʩʦʩʪʘʚʫ ʙʠʦʠʥʩʝʢʪʠʮʠʜʳ ʧʘʨʘʣʠʟʫʶʪ ʦʨʛʘʥʠʟʤ 

ʚʨʝʜʠʪʝʣʝʡ ʠ ʨʘʟʨʫʰʘʶʪ ʩʠʩʪʝʤʫ ʚʥʫʪʨʝʥʥʠʭ ʧʨʦʮʝʩʩʦʚ, ʠʟ-ʟʘ ʯʝʛʦ ʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʠ 

ʥʝ ʚʳʟʳʚʘʶʪ ʧʨʠʚʳʢʘʥʠʷ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʘʢʠʝ ʩʚʦʡʩʪʚʘ, ʥʝ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʚ ʪʢʘʥʷʭ ʨʘʩʪʝʥʠʡ ʠ ʥʝ ʦʢʘ-

ʟʳʚʘʶʪ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʯʝʣʦʚʝʢʘ, ʪʝʧʣʦʢʨʦʚʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʧʦʣʝʟʥʳʭ ʥʘʩʝʢʦʤʳʭ.[1-3]. 

ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʥʩʝʢʪʠʮʠʜʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʫʪʝʤ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ 

ʚʨʝʜʠʪʝʣʝʡ ʜʦ ʦʙʨʘʙʦʪʢʠ, ʥʘ 3-5-ʳʡ ʜʥʠ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʠ ʚʳʨʘʞʘʝʪʩʷ ʚ ʧʨʦʮʝʥʪʘʭ:  

 

ʉ = ɸɺ ɸ Ĭ100, 

 

ʛʜʝ ʉ ï ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ; % ɸ ï ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʜʠʪʝʣʝʡ ʜʦ ʦʙʨʘʙʦʪʢʠ; ɺ ï ʢʦʣʠʯʝʩʪʚʦ 

ʚʨʝʜʠʪʝʣʝʡ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ. 

 

ɹʠʢʦʣ ï ʵʪʦ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʝʢʪʠʮʠʜ ï ʧʨʝʧʘʨʘʪ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʜʝʡʩʪʚʠʷ. ʕʬʬʝʢʪʠʚʝʥ 

ʧʨʦʪʠʚ 80 ʚʠʜʦʚ ʚʨʝʜʥʳʭ ʥʘʩʝʢʦʤʳʭ: ʣʠʩʪʦʛʨʳʟʫʱʠʭ ʛʫʩʝʥʠʮ, ʪʣʝʡ, ʧʘʫʪʠʥʥʦʛʦ ʢʣʝʱʘ, ʘ ʪʘʢʞʝ ʣʠʯʠ-

ʥʦʢ ʢʦʣʦʨʘʜʩʢʦʛʦ ʞʫʢʘ. ɹʠʢʦʣ ʧʦʣʫʯʝʥ ʥʘ ʦʩʥʦʚʝ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ ʩʧʦʨʦ ʠ ʢʨʠʩʪʘʣʣʦʦʙ-

ʨʘʟʫʶʱʠʭ ʙʘʢʪʝʨʠʡ Bacillus thuringiensis var. thuringiensis, ʰʪʘʤʤ 98. ʇʨʝʧʘʨʘʪ ʩʦʜʝʨʞʠʪ ʞʠʟʥʝʩʧʦ-

ʩʦʙʥʳʝ ʩʧʦʨʳ ʙʘʢʪʝʨʠʡ, ʘ ʪʘʢʞʝ ʵʥʜʦʪʦʢʩʠʥ ʠ ʵʢʟʦʪʦʢʩʠʥ. 

ɹʦʚʝʨʠʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʝʣʳʡ ʠʣʠ ʩʝʨʦʚʘʪʳʡ ʧʦʨʦʰʦʢ. ʕʪʦ ʩʧʦʨʳ ʤʫʩʢʘʨʜʠʥʥʦʛʦ ʛʨʠʙʘ 

Beauveria bassiana ï ʚʦʟʙʫʜʠʪʝʣʴ ʛʨʠʙʢʦʚʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʜ ʥʘʟʚʘʥʠʝʤ ʤʫʩʢʘʨʜʠʥʦ [4-5]. 

 

 

ʊʘʙʣʠʮʘ 1 ï ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʠʦʠʥʩʝʢʪʠʮʠʜʦʚ ʥʘ ʢʫʣʴʪʫʨʝ ʢʘʨʪʦʬʝʣʷ ʧʨʦʪʠʚ  

ʢʦʣʦʨʘʜʩʢʦʛʦ ʞʫʢʘ      

ʉʪʘʜʠʷ ʨʘʟʚʠʪʠʷ ʇʨʝʧʘʨʘʪ 
ʂʦʣʠʯʝʩʪʚʦ ʦʩʦʙʝʡ ʥʘ 1 

ʣʠʩʪʝ ʜʦ ʦʙʨʘʙʦʪʢʠ 

ʂʦʣʠʯʝʩʪʚʦ ʦʩʦʙʝʡ ʥʘ 1 

ʣʠʩʪʝ ʥʘ 3-ʡ ʜʝʥʴ ʧʦʩʣʝ 

ʦʙʨ. 

ʉʥʠʞʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ 

ʚ % ʥʘ 3-ʡ ʜʝʥʴ ʧʦʩʣʝ 

ʦʙʨʘʙʦʪʢʠ. 

ʀʤʘʛʦ ʙʦʚʝʨʠʥ 6,4 0 100 

ʃʠʯʠʥʢʠ ʙʦʚʝʨʠʥ 18,7 0,5 98,9 

ʀʤʘʛʦ ʙʠʢʦʣ 3,5 0 100 

ʃʠʯʠʥʢʠ ʙʠʢʦʣ 25,1 0,3 98,4 

ʅʉʈ05             2,8 

 

ɸʥʘʣʠʟʠʨʫʷ ʜʘʥʥʳʝ ʪʘʙʣʠʮʳ 1, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ  ʚʳʩʦʢʫʶ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʙʠʦʠʥʩʝʢ-

ʪʠʮʠʜʦʚ ʧʨʦʪʠʚ ʣʠʯʠʥʦʢ, ʦʩʦʙʝʥʥʦ ʙʠʦʠʥʩʝʢʪʠʮʠʜʘ ʙʦʚʝʨʠʥʘ, ʛʜʝ ʩʥʠʞʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘ 3-ʡ ʜʝʥʴ 

ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʩʦʩʪʘʚʠʣʦ 98,9%. 

 

 

ɺ 
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ʊʘʙʣʠʮʘ 2 ï ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʳʨʘʱʠʚʘʥʠʷ ʢʘʨʪʦʬʝʣʷ 

ʇʦʢʘʟʘʪʝʣʠ ʂʦʥʪʨʦʣʴ 
ɹʠʦʠʥʩʝʢʪʠʮʠʜ 

ʙʦʚʝʨʠʥ 

ʋʨʦʞʘʡʥʦʩʪʴ, ʮ/ʛʘ 149 248 

ʉʪʦʠʤʦʩʪʴ ʧʨʦʜʫʢʮʠʠ ʩ 1 ʛʘ, ʨʫʙ. 72000 160000 

ʄʘʪʝʨʠʘʣʴʥʦ-ʜʝʥʝʞʥʳʝ ʟʘʪʨʘʪʳ, ʥʘ 1 ʛʘ 46383 67239 

ʉʝʙʝʩʪʦʠʤʦʩʪʴ 1 ʮ, ʨʫʙ. 334 278 

ɿʘʪʨʘʪʳ ʪʨʫʜʘ ʥʘ 1 ʛʘ, ʯʝʣ/ʜ 1,78 2,21 

ʏʠʩʪʳʡ ʜʦʭʦʜ ʩ 1ʛʘ, ʨʫʙ. 25667 54762 

ʋʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ, % 55,7 80,7 

 

ʀʩʭʦʜʷ ʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 2, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʧʦ ʚʩʝʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʚʘʨʠʘʥʪʳ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʦʚʝʨʠʥʘ ʜʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ, ʘ ʠʤʝʥʥʦ, ʧʦ ʫʨʦʚʥʶ ʨʝʥʪʘ-

ʙʝʣʴʥʦʩʪʠ ï 80,7 ʧʨʠ 55,7 ʨʫʙ. ʚ ʢʦʥʪʨʦʣʝ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ʙʠʦʠʥʩʝʢʪʠʮʠʜʳ, ʠʩʭʦʜʷ ʠʟ ʥʘʰʠʭ  ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʦ-

ʚʨʝʤʝʥʥʦʡ ʙʠʦʣʦʛʠʟʠʨʦʚʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ  ʚʳʨʘʱʠʚʘʥʠʷ ʢʘʨʪʦʬʝʣʷ  ʚ ʫʩʣʦʚʠʷʭ ɸʙʭʘʟʠʠ. 

2. ʧʨʠʤʝʥʝʥʠʝ ʙʦʚʝʨʠʥʘ ʠ ʙʠʢʦʣʘ ʦʢʘʟʳʚʘʝʪ ʧʨʦʣʦʥʛʠʨʦʚʘʥʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʨʦʩʪ, ʨʘʟʚʠʪʠʝ ʨʘʩ-

ʪʝʥʠʡ ʢʘʨʪʦʬʝʣʷ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʘʝʪ ʢʘʯʝʩʪʚʦ ʠ ʢʦʣʠʯʝʩʪʚʦ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ. ɹʠʦʣʦʛʠʯʝʩʢʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʘʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʩʦʩʪʘʚʠʣʘ ʦʪ 70 ʜʦ 90%. 

3. ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ  ʚ ʫʩʣʦʚʠʷʭ  ɸʙʭʘʟʠʠ  

ʢʘʨʪʦʬʝʣʴ ï ʚʳʩʦʢʦʜʦʭʦʜʥʘʷ, ʚʳʩʦʢʦʨʝʥʪʘʙʝʣʴʥʘʷ  ʢʫʣʴʪʫʨʘ. ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʥʝʜʨʸʥ-

ʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʳʨʘʱʠʚʘʥʠʷ ʢʘʨʪʦʬʝʣʷ ʚ ʚʘʨʠʘʥʪʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʙʦʚʝʨʠʥʘ ʩʦʩʪʘʚʠʣʘ 80,7% ʨʝʥʪʘ-

ʙʝʣʴʥʦʩʪʠ. 
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 This article is devoted to the prospects of cultivating autochthonous varieties- Kachich and Auasyrhua, 

resistant to fungal diseases, possessing a number of valuable qualities. 
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ʝʨʨʠʪʦʨʠʷ ɸʙʭʘʟʠʠ ï ʫʥʠʢʘʣʴʥʘʷ ʟʦʥʘ, ʦʜʠʥ ʠʟ ʦʯʘʛʦʚ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʫʣʴʪʫʨʥʦʛʦ ʚʠʥʦʛʨʘ-

ʜʘ. çʂʘʯʠʯè ï ʜʨʝʚʥʝʡʰʠʡ ʘʙʭʘʟʩʢʠʡ ʩʦʨʪ ʚʠʥʦʛʨʘʜʘ, ʠʟʚʝʩʪʝʥ ʙʣʘʛʦʜʘʨʷ ʚʳʩʦʢʦʤʫ ʢʘʯʝʩʪ-

ʚʫ ʚʠʥ, ʧʦʣʫʯʘʝʤʳʭ ʠʟ ʝʛʦ ʫʨʦʞʘʷ. ʉʦʨʪ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚ ʢ ʛʨʠʙʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦ-

ʧʫʣʷʨʥʳʤʠ ʝʚʨʦʧʝʡʩʢʠʤʠ ʬʦʨʤʘʤʠ, ʚʦʟʜʝʣʳʚʘʝʤʳʤʠ ʚ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʡ ɸʙʭʘʟʠʠ, ʠ ʦʩʦʙʦ ʫʩ-

ʪʦʡʯʠʚ ʢ ʛʥʠʣʷʤ ʷʛʦʜ. ʇʣʦʱʘʜʴ ʟʝʤʝʣʴ, ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚʠʥʦʛʨʘʜʘ, ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 60 

ʪʳʩʷʯ ʛʝʢʪʘʨʦʚ. ʇʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʦʯʝʥʴ ʙʣʘʛʦʧʨʠʷʪʥʳ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʨʘʟʥʳʭ ʩʦʨ-

ʪʦʚ ʚʠʥʦʛʨʘʜʘ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʦʡ ʦʩʪʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʧʨʘʚʠʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʠ-

ʥʦʛʨʘʜʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ ʩ ʮʝʣʴʶ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʵʪʦʡ ʦʪʨʘʩʣʠ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʣʷ 

ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʮʝʣʝʚʫʶ ʧʨʦʛʨʘʤʤʫ ʨʘʟʚʠʪʠʷ ʚʩʝʛʦ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ɸʙʭʘʟʠʠ.  ʇʨʠ ʵʪʦʤ 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʠ ʩʦʨʪ ʢʫʣʴʪʠʚʠʨʫʝʤʦʛʦ ʚʠʥʦʛʨʘʜʘ. ʄʝʞʜʫ ʪʝʤ, ʠʩʧʦʣʴʟʫʷ ʠʤʝʶʱʠʝʩʷ ʚʦʟ-

ʤʦʞʥʦʩʪʠ, ʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʥʝ ʪʦʣʴʢʦ ʚʥʫʪʨʝʥʥʝʛʦ ʨʳʥʢʘ, ʥʦ ʠ ʟʘʥʷʪʴ ʦʧʨʝʜʝʣʝʥʥʫʶ 

ʥʠhʫ ʥʘ ʚʥʝʰʥʝʤ ʨʳʥʢʝ. ɼʣʷ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ ɸʙʭʘʟʠʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ, ʚʦʟ-

ʜʝʣʳʚʘʥʠʝ ʤʝʩʪʥʳʭ ʩʦʨʪʦʚ ʂʘʯʠʯ ʠ ɸʫʘʩʳʨʭʫʘ. 

ʇʦ ʤʘʪʝʨʠʘʣʘʤ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ 2003-2005 ʛʛ. ʫʯʝʥʳʤʠ-

ʘʛʨʦʥʦʤʘʤʠ ʅʀʀʉʍ ɸʅɸ ʚʳʷʚʣʝʥʦ ʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ 14 ʘʙʦʨʠʛʝʥʥʳʭ ʩʦʨʪʦʚ ʚʠʥʦʛʨʘʜʘ. ɺ ʠʥʩʪʠ-

ʪʫʪʝ ʥʘʣʘʞʝʥ ʚʳʧʫʩʢ ʢʦʨʥʝʩʦʙʩʪʚʝʥʥʳʭ ʠ ʧʨʠʚʠʪʳʭ ʩʘʞʝʥʮʝʚ ʚ ʢʦʣʠʯʝʩʪʚʝ 10000 ʰʪʫʢ ʝʞʝʛʦʜʥʦ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʨʘʩʯʝʪʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʤʝʩʪʥʳʭ ʩʦʨʪʦʚ ʂʘʯʠʯ ʠ ɸʫʘ-

ʩʳʨʭʫʘ, ʚʳʩʘʞʝʥʥʳʭ ʥʘ ʧʦʩʪʦʷʥʥʦʝ ʤʝʩʪʦ ʚ ʉʫʭʫʤʩʢʦʤ ʨʘʡʦʥʝ ʥʘ ɻʫʤʠʩʪʠʥʩʢʦʤ ʤʘʩʩʠʚʝ ʚ ʧʨʦʤʳʰ-

ʣʝʥʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʬʠʨʤʳ ʆʆʆ çɺʠʥʘ ʠ ʚʦʜʳ ɸʙʭʘʟʠʠè, ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʝʭʥʦ-

ʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚʠʥʦʛʨʘʜʘ. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʪʨʝʙʫʝʪʩʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʫʧʨʘʚʣʝʥʠʷ ʦʪʨʘʩʣʠ, ʫʯʠ-

ʪʳʚʘʶʱʘʷ ʧʝʨʝʭʦʜ ʢ ʤʥʦʛʦʫʢʣʘʜʥʦʡ ʵʢʦʥʦʤʠʢʝ, ʨʦʣʴ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʪ-

ʥʦʰʝʥʠʡ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʩʣʦʞʠʚʰʘʷʩʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʚ ʚʠʥʦʛʨʘʜʘʨʩʪʚʝ ʜʘʣʝʢʦ ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʟʤʝʥʠʚʰʝʡʩʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ. ʉʨʝʜʠ ʛʣʘʚʥʳʭ ʝʝ ʥʝʜʦʩʪʘʪʢʦʚ ʩʣʝ-

ʜʫʝʪ ʥʘʟʚʘʪʴ: ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʤʝʪʦʜʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʫʩʣʦʚʠʷʤ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ; ʥʝʨʘʟʚʠʪʦʩʪʴ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʦʩʥʦʚʘʥ-

ʥʦʛʦ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʧʨʠʥʮʠʧʘʭ ʢʦʦʧʝʨʘʮʠʠ; ʧʨʠʥʠʞʝʥʠʝ ʨʦʣʠ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ 

ʠ ʤʘʨʢʝʪʠʥʛʘ ʚ ʧʦʚʳʰʝʥʠʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʋ ʦʪʨʘʩʣʠ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ɸʙʭʘʟʠʠ ʙʦʣʴ-

ʰʠʝ ʧʝʨʩʧʝʢʪʠʚʳ. ʅʝʦʙʭʦʜʠʤʦ ʣʠʰʴ ʫʤʝʣʦ ʠ ʛʨʘʤʦʪʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʝʝ ʜʝʷʪʝʣʴʥʦʩʪʴ. 

 

ʊʘʙʣʠʮʘ 1 ï ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ 

ʇʦʢʘʟʘʪʝʣʠ 
ʂʘʯʠʯ ʢʦʥ-
ʪʨʦʣʴ 

ʂʘʯʠʯ ʩʦ 
ʩʧʦʥʪʘʥʥʳʤ 
ʟʘʣʫʞʝʥʠʝʤ 

ʂʘʯʠʯ ʩ ʟʘ-
ʣʫʞʝʥʠʝʤ 
ʟʣʘʢʦʚʳʤʠ 

ɸʫʘʩʳʨʭʫʘ 
ʢʦʥʪʨʦʣʴ 

ɸʫʘʩʳʨʭʫʘ 
ʩʦ ʩʧʦʥʪʘʥ-
ʥʳʤ ʟʘʣʫʞʝ-
ʥʠʝʤ 

ɸʫʘʩʳʨʭʫʘ ʩ 
ʟʘʣʫʞʝʥʠʝʤ 
ʟʣʘʢʦʚʳʤʠ 

ʋʨʦʞʘʡʥʦʩʪʴ ʮ/ʛʘ 86,6 97,7 102,2 91 106,6 109,9 

ʇʨʦʠʟʚ. ɿʘʪʨʘʪʳ ʥʘ 
1ʛʘ, ʪʳʩ.ʨʫʙ 

91,3 91,3 91,3 91,3 91,3 91,3 

ʉʪʦʠʤʦʩʪʴ ʧʦʣʫʯ. 
ʇʨʦʜʫʢ. ʪʳʩ. ʨʫʙ 

155,9 175,9 183,9 163,8 191,9 197,8 

ʇʨʠʙʳʣʴ, ʪʳʩ. ʨʫʙ 64,6 84,6 92,6 72,5 100,6 106,5 

ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ, % 70,7 92,6 101,4 79,4 110,1 116,6 

ʊ 
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 ʆʮʝʥʢʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʨʪʦʚ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ 

ʮʝʥʥʦʩʪʠ ʩʦʨʪʘ, ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʝʛʦ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ. ʆʥʘ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʧʨʠʙʳʣʠ ʩ 1 

ʛʘ ʥʘʩʘʞʜʝʥʠ ̫ʠ ʫʨʦʚʥʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʨʘʩʯʸʪʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʤʝʩʪʥʳʭ ʩʦʨʪʦʚ ʂʘʯʠʯ ʠ 

ɸʫʘʩʳʨʭʫʘ, ʚʳʩʘʞʝʥʥʳʭ ʥʘ ʧʦʩʪʦʷʥʥʦʝ ʤʝʩʪʦ ʚ ʉʫʭʫʤʩʢʦʤ ʨʘʡʦʥʝ ʥʘ ɻʫʤʠʩʪʠʥʩʢʦʤ ʤʘʩʩʠʚʝ ʚ ʧʨʦ-

ʤʳʰʣʝʥʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʬʠʨʤʳ çɺʠʥʘ ʠ ɺʦʜʳ ɸʙʭʘʟʠʠè, ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʝʭʥʦʣʦ-

ʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚʠʥʦʛʨʘʜʘ ʩ ʟʘʣʫʞʝʥʠʝʤ ʤʝʞʜʫʨʷʜʠʡ ʩʦ ʩʧʦʥʪʘʥʥʦʡ ʬʣʦʨʦʡ, ʧʨʦʠʟʨʘʩʪʘʶʱʝʡ ʚ 

ʨʘʡʦʥʝ ʚʦʟʜʝʣʳʚʘʥʠʷ ï ʢʣʝʚʝʨ ʣʫʛʦʚʦʡ, ʱʝʪʠʥʥʠʢʠ ʠ ʜʨ. 

ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 2022 ʛʦʜ ʚ ʈʝʩʧʫʙʣʠʢʝ ɸʙʭʘʟʠʷ ʦʩʥʦʚʥʳʤ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʚʠʥ ʷʚʣʷʝʪʩʷ ʬʠʨʤʘ 

çɺʠʥʘ ʠ ɺʦʜʳ ɸʙʭʘʟʠʠè, ʘ ʪʘʢʞʝ ʆʆʆ çʐʘʪʦ ɸʙʭʘʟè. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ ʥʘʭʦʜʷʪʩʷ ʠ ʯʘʩʪʥʳʝ 

ʢʦʤʧʘʥʠʠ ʟʘʥʠʤʘʶʱʠʝʩʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʚʠʥ, ʵʪʦ: çɼʫʨʠʧʰʠʥʩʢʘʷ ʚʠʥʦʜʝʣʴʥʷè, çɸʨʛʫʥ ʀʘʰʪʘè, 

çɸʰʙʘ ʀʘʰʪʘè, ʠ ʜʨ. [1-3]. 

 

ɺʳʚʦʜʳ.  

1. ʀʩʩʣʝʜʫʝʤʳʝ ʩʦʨʪʘ: ɸʫʘʩʳʨʭʫʘ, ɸʛʙʘʞʴ ʠ ʂʘʯʠʯ ʧʨʠʛʦʜʥʳ ʜʣʷ ʪʝʭʥʠʯʝʩʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ, 
ʜʣʷ ʢʨʘʩʥʳʭ ʚʠʥ ï ɸʛʙʘʞʴ ʠ ʂʘʯʠʯ, ʜʣʷ ʙʝʣʳʭ ʚʠʥ ï ɸʫʘʩʳʨʭʫʘ 

2. ʀʩʩʣʝʜʫʝʤʳʝ ʩʦʨʪʘ ʫʩʪʦʡʯʠʚʳ ʢ ʧʦʨʘʞʝʥʠʶ ʛʨʠʙʢʦʚʳʤʠ ʙʦʣʝʟʥʷʤʠ (ʂʘʯʠʯ ʠ ɸʫʘʩʳʨʭʫʘ) 
ʢʫʣʴʪʠʚʠʨʫʝʤʳʝ ʧʦ ʪʠʧʫ ʤʘʛʣʘʨʠ, ʪʘʢ ʞʝ ʥʝ ʪʝʨʷʶʪ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʮʝʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʧʨʠ 

ʚʝʜʝʥʠʠ ʠʭ ʥʘ ʰʪʘʤʙʝ ʠ ʰʧʘʣʝʨʥʦʡ ʦʩʥʦʚʝ.  

3. ʅʘ ʥʦʚʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ʚ ʈɸ, ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʫʨʦʞʘʡʥʦʩʪʠ 
ʥʘʩʘʞʜʝʥʠʠ, ʩʥʠʞʝʥʠʝ ʨʝʩʫʨʩʝʤʢʦʩʪʠ, ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʩʦʨʪʠʤʝʥʪʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʢ 

ʤʝʩʪʥʳʤ ʩʪʨʝʩʩʦʚʳʤ ʫʩʣʦʚʠʷʤ ʘʚʪʦʭʪʦʥʥʳʝ ʩʦʨʪʘ: ʂʘʯʠʯ ï ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘʪʫʨʘʣʴʥʳʭ ʢʨʘʩʥʳʭ 
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ʩʧʦʣʴʟʦʚʘʥʠʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʪʦʧʣʠʚ ʚ ʜʚʠʛʘʪʝʣʷʭ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ (ɼɺʉ) ʷʚʣʷʝʪʩʷ 

ʘʢʪʫʘʣʴʥʳʤ ʚʦʧʨʦʩʦʤ ʫʞʝ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ. ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʘʣʴʪʝʨʥʘʪʠʚ-

ʥʳʭ ʪʦʧʣʠʚ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʦʪʜʝʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʪʝʢʘʥʠʷ ʨʘʙʦʯʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʮʠʣʠʥʜʨʘʭ ʜʚʠʛʘ-

ʪʝʣʷ ʠ ʚʣʠʷʶʪ ʥʘ ʝʛʦ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʣʴʪʝʨʥʘ-

ʪʠʚʥʳʭ ʪʦʧʣʠʚ ʚʣʠʷʝʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘ ʧʨʦʪʝʢʘʥʠʝ ʨʘʙʦʯʠʭ ʧʨʦʮʝʩʩʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ 

ʤʦʱʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ ʠ ʫʭʫʜʰʝʥʠʶ ʝʛʦ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʇʦʵʪʦʤʫ ʫʯʸʥʳʤʠ ʤʥʦʛʦ ʚʥʠʤʘʥʠʷ 

ʫʜʝʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʝ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʘʜʘʧʪʘʮʠʠ ʩʠʩʪʝʤʳ ʧʠʪʘʥʠʷ ʜʠʟʝʣʷ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ 

ʘʣʛʦʨʠʪʤʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʯʠʭ ʧʨʦʮʝʩʩʦʚ ɼɺʉ ʧʨʠ ʧʝʨʝʚʦʜʝ ʠʭ ʥʘ ʨʘʙʦʪʫ ʥʘ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʪʦʧ-

ʣʠʚʘʭ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʢʘʢ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʪʦʧʣʠʚʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʫʩʪʘʥʦʚʢʫ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʜʚʠʛʘʪʝʣʷʭ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ, ʧʨʠ ʵʪʦʤ, ʚ ʜʚʠʛʘʪʝʣʷʭ ʩ ʧʨʠʥʫʜʠʪʝʣʴ-

ʥʳʤ ʚʦʩʧʘʣʝʥʠʝʤ ʨʘʙʦʯʝʡ ʩʤʝʩʠ, ʰʪʘʪʥʘʷ ʩʠʩʪʝʤʘ ʧʠʪʘʥʠʷ ʥʝ ʤʝʥʷʝʪʩʷ. 

ɺ ʜʠʟʝʣʷʭ, ʧʨʠ ʧʝʨʝʚʦʜʝ ʠʭ ʥʘ ʨʘʙʦʪʫ ʥʘ ʧʨʠʨʦʜʥʦʤ ʛʘʟʝ, ʚ ʩʚʷʟʠ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʟʘʞʠʛʘʥʠʷ 

ʨʘʙʦʯʝʡ ʩʤʝʩʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʠʩʪʝʤʘ ʧʠʪʘʥʠʷ ʛʘʟʦʤ ʠ ʩʠʩʪʝʤʘ ʧʠʪʘʥʠʷ ʜʠʟʝʣʴʥʳʤ ʪʦʧ-

ʣʠʚʦʤ (ɼʊ). ʇʨʠ ʵʪʦʤ ʚ ʮʠʣʠʥʜʨʳ ʜʚʠʛʘʪʝʣʷ ʧʦʜʘʝʪʩʷ ɼʊ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʟʘʞʠʛʘʥʠʷ ʨʘʙʦʯʝʡ 

ʩʤʝʩʠ, ʘ ʦʩʥʦʚʥʘʷ ʜʦʣʷ ʪʝʧʣʘ ʚʳʜʝʣʷʝʪʩʷ ʦʪ ʩʛʦʨʘʥʠʷ ʛʘʟʘ. 

ɿʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʪ ʧʦʩʚʷʱʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʚʣʠʷʥʠʷ ʥʘ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʜʠʟʝʣʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʦʧʣʠʚʥʳʭ ʩʤʝʩʝʡ ɼʊ ʠ ʙʠʦʪʦʧʣʠʚʘ (ɹʊ) ʫʩʪʦʡʯʠʚʦ-

ʛʦ ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ [1-15]. ɺ ʩʚʷʟʠ ʩ ʦʪʣʠʯʠʷʤʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ɼʊ ʠ ɹʊ ʥʘʙʣʶʜʘʝʪʩʷ, 

ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ, çʨʘʩʩʣʦʝʥʠʝè ʪʦʧʣʠʚʥʦʡ ʩʤʝʩʠ. ʇʦʵʪʦʤʫ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʦʜʥʦʨʦʜʥʦʩʪʠ ʙʳʣʘ ʧʨʝʜ-

ʣʦʞʝʥʘ ʫʣʴʪʨʘʟʚʫʢʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʪʦʧʣʠʚʥʦʡ ʩʤʝʩʠ (80% ɼʊ ʠ 20% ɹʊ). ʀʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚʠʜʥʦ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʡ ʪʦʧʣʠʚʥʦʡ ʩʤʝʩʠ ʩ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʦʙʨʘʙʦʪʢʦʡ ʠ ʙʝʟ ʥʝʝ ʚʣʠʷʝʪ ʥʘ 

ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʜʚʠʛʘʪʝʣʷ: ʵʬʬʝʢʪʠʚʥʘʷ ʤʦʱʥʦʩʪʴ ʫʤʝʥʴʰʘʝʪʩʷ 

ʥʘ 4% ʠ 9%, ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 5% ʠ 14%, ʜʳʤʥʦʩʪʴ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʦʚ 

ʩʥʠʞʘʝʪʩʷ ʥʘ 18% ʠ 8% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʦʮʝʩʩ ʠʟʥʦʩʘ ʧʘʨ ʪʨʝʥʠʷ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʪʦʧʣʠʚʥʦʡ ʩʤʝʩʠ 

ɼʊ ʠ ɹʊ ʩ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʦʙʨʘʙʦʪʢʦʡ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʟʥʦʩʘ ʥʘ 16%, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʤʝʩʠ ʙʝʟ ʦʙʨʘʙʦʪʢʠ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʦʜʥʦʨʦʜʥʦʡ ʪʦʧʣʠʚʥʦʡ ʩʤʝʩʠ ɼʇ ʠ ɹʊ ʠʩʧʦʣʴʟʫʶʪʩʷ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʝʝ ʩʤʝʰʠ-

ʚʘʥʠʷ ʠ ʧʦʜʦʛʨʝʚʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʠʟʝʣʷ ʧʨʦʚʦ-

ʜʠʣʠʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʦʧʣʠʚʥʦʡ ʩʤʝʩʠ 70% ɼʊ ʠ 30% ɹʊ. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʦʱʥʦʩʪʴ ʜʚʠʛʘ-

ʪʝʣʷ ʩʦ ʰʪʘʪʥʦʡ ʩʠʩʪʝʤʦʡ ʧʠʪʘʥʠʷ ʩʥʠʞʘʝʪʩʷ, ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʫʭʫʜʰʘʝʪʩʷ, ʫʣʫʯʰʘʶʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʩʤʝʰʠʚʘʥʠʷ ʠ ʧʦʜʦʛʨʝʚʘ ʪʦʧʣʠʚʥʦʡ ʩʤʝʩʠ ʩ ʮʝʣʴʶ ʢʦʤʧʝʥ-

ʩʘʮʠʠ ʦʪʣʠʯʠʡ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʢʦʤʧʦʥʝʥʪʦʚ ʪʦʧʣʠʚʥʦʡ ʩʤʝʩʠ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʤʦʱ-

ʥʦʩʪʴ ʜʚʠʛʘʪʝʣʷ ʥʘ 0,4%, ʩʥʠʟʠʪʴ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʥʘ 4,7%, ʘ ʜʳʤʥʦʩʪʴ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʦʚ ʫʤʝʥʴʰʠʪʴ 

ʩ 84% ʜʦ 67 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʤʝʩʠ ɼʊ ʠ ɹʊ ʙʝʟ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʠ ʧʦʜʦʛʨʝʚʘ. 

ʀʟʤʝʥʝʥʠʝ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʚʠʛʘʪʝʣʷ ʦʢʘʟʳʚʘʝʪ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʘʚʪʦʤʦʙʠʣʷ. ʇʦʵʪʦʤʫ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʦʤʧʣʝʢʩʥʦʝ 

ʚʣʠʷʥʠʝ ɹʊ ʥʘ ʜʠʟʝʣʴ ʠ ʘʚʪʦʤʦʙʠʣʴ ʚ ʮʝʣʦʤ. 

ʇʨʦʚʝʜʝʥʳ ʨʘʩʯʝʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ɹʊ ʥʘ ʠʟʤʝʥʝʥʠʝ ʪʦʧʣʠʚʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʵʢʦ-

ʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʛʨʫʟʦʚʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʩ ʜʠʟʝʣʝʤ 4ʏ11,0/2,5 (ɼ-241). ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʦ ʧʦʣʫ-

ʯʝʥʦ, ʯʪʦ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʫʛʣʘ ʦʧʝʨʝʞʝʥʠʷ ʚʧʨʳʩʢʘ ʪʦʧʣʠʚʘ ʥʘ 2ï3 ʛʨʘʜ ʧ.ʢ.ʚ. ʠ ʩʥʠʞʝʥʠʠ ʥʦʤʠʥʘʣʴ-
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ʥʦʡ ʮʠʢʣʦʚʦʡ ʧʦʜʘʯʠ ʪʦʧʣʠʚʘ ʥʘ 3ï3,6 % ʩʥʠʞʝʥʠʝ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʚ ʪʝʧʣʦʚʦʤ ʵʢʚʠʚʘʣʝʥʪʝ ʩʦʩʪʘʚʣʷ-

ʝʪ 3% ʠ ʩʥʠʞʝʥʠʝ ʚʨʝʜʥʳʭ ʚʳʙʨʦʩʦʚ ʜʳʟʝʣʴʥʳʭ ʛʘʟʦʚ ï 10% 

ʋʤʝʥʴʰʝʥʠʝ ʚʨʝʜʥʳʭ ʚʳʙʨʦʩʦʚ ʦʯʝʥʴ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʜʦʨʦʞʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʦʩʫʱʝ-

ʩʪʚʣʷʶʱʠʭ ʧʝʨʝʚʦʟʢʫ ʧʘʩʩʘʞʠʨʦʚ ʚ ʛʦʨʦʜʘʭ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ɹʊ ʛʦʨʦʜʩʢʠʤʠ ʘʚʪʦʙʫʩʘʤʠ ʧʦʟʚʦʣʠʪ ʥʝ 

ʪʦʣʴʢʦ ʫʣʫʯʰʠʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʘʚʪʦʙʫʩʦʚ, ʥʦ ʠ ʨʘʩʰʠʨʠʪʴ ʠʭ ʪʦʧʣʠʚʥʫʶ ʙʘʟʫ ʠ ʫʤʝʥʴ-

ʰʠʪʴ ʧʦʪʨʝʙʣʝʥʠʝ ʪʨʘʜʠʮʠʦʥʥʳʭ ʥʝʬʪʷʥʳʭ ʪʦʧʣʠʚ. ʇʦʚʳʰʝʥʠʝ ʤʘʩʩʦʚʦʛʦ ʨʘʩʭʦʜʘ ɹʊ ʛʦʨʦʜʩʢʠʤ ʘʚ-

ʪʦʙʫʩʦʤ ʚʢʣʘʜʳʚʘʶʱʝʛʦ 11,45%, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ɼʊ ʧʨʠ, ʧʨʘʢʪʠʯʝʩʢʠ, ʥʝʠʟʤʝʥʥʦʤ ʨʘʩʭʦʜʝ ʪʦʧʣʠʚʘ ʚ 

ʪʝʧʣʦʚʦʤ ʵʢʚʠʚʘʣʝʥʪʝ. ʉʫʤʤʘʨʥʳʝ ʤʘʩʩʦʚʳʝ ʚʨʝʜʥʳʝ ʚʳʙʨʦʩʳ ʦʪʭʦʜʷʱʝʛʦ ʛʘʟʘ, ʧʨʠʚʝʜʝʥʥʳʝ ʢ ʚʳ-

ʙʨʦʩʘʤ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ ʉʆ, ʧʨʠ ʨʘʙʦʪʝ ʘʚʪʦʙʫʩʘ ʥʘ ɹʊ ʩʥʠʟʠʣʠʩʴ ʥʘ 2,63%. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʛʦʨʦʜʩʢʠʭ ʘʚʪʦʙʫʩʦʚ ʩʥʠʞʝʥʠʝ ʫʜʝʣʴʥʦʡ 

ʩʫʤʤʘʨʥʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʦʪʭʦʜʷʱʠʭ ʛʘʟʦʚ ʙʫʜʝʪ ʨʘʟʥʳʤ. ʊʘʢ ʧʨʠ ʨʘʙʦʪʝ ʚ ʦʙʳʯʥʦʤ ʨʝʞʠʤʝ ʩʫʤʤʘʨʥʘʷ 

ʪʦʢʩʠʯʥʦʩʪʴ ʫʤʝʥʴʰʘʝʪʩʷ ʥʘ 3%, ʧʨʠ ʨʘʙʦʪʝ ʚ ʨʝʞʠʤʝ ʵʢʩʧʨʝʩʩ ï 7%. 

ɹʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɹʊ ʚ ʜʚʠʛʘʪʝʣʷʭ ʧʨʦʚʦʜʠʣʦʩʴ ʩʦ ʩʤʝʩʴʶ ʪʦʧʣʠʚ ʩ ʫʩ-

ʪʦʡʯʠʚʳʤ ʧʨʦʮʝʥʪʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ɼʊ ʠ ɹʊ. ʆʜʥʘʢʦ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʧʨʦʮʝʥʪʥʦʤ ʩʦʩʪʘʚʝ ʩʤʝʩʠ ʪʦʧ-

ʣʠʚ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʝ ʪʝʯʝʥʠʝ ʨʘʙʦʯʠʭ ʧʨʦʮʝʩʩʦʚ ʜʠʟʝʣʷ ʥʘ ʚʩʝʭ ʨʝʞʠʤʘʭ ʝʛʦ ʨʘʙʦʪʳ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʤʝʩʠ ʪʦʧʣʠʚ ʩ ʤʘʣʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ɹʊ ʦʢʘʟʳʚʘʝʪ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʪʝʢʘ-

ʥʠʝ ʨʘʙʦʯʠʭ ʧʨʦʮʝʩʩʦʚ, ʥʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʥʝʟʥʘʯʠʪʝʣʴʥʳ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ 

ʩʦʜʝʨʞʘʥʠʷ ɹʊ ʚ ʩʤʝʩʠ ʧʨʦʷʚʣʷʝʪʩʷ ʝʛʦ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʪʝʢʘʥʠʝ ʨʘʙʦʯʠʭ ʧʨʦʮʝʩʩʦʚ, ʦʩʦ-

ʙʝʥʥʦ ʧʨʠ ʨʘʙʦʪʝ ʜʠʟʝʣʷ ʚ ʨʝʞʠʤʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʥʘʛʨʫʟʢʠ. ʇʦʵʪʦʤʫ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʚ ʜʚʠʛʘʪʝʣʷʭ 

ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʤʝʩʴ ɼʊ ʠ ɹʊ ʩʢʦʣʴʟʷʱʝʛʦ ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʞʠʤʦʚ ʝʛʦ ʨʘʙʦʪʳ. 

ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʠʟʝʣʷ ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʙʘʟʦʚʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʩʤʝʩʠ ɼʊ ʠ ɹʊ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʜʠʟʝʣʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʥʠʞʝʥʠʝ ʚʳʙʨʦʩʦʚ 

ʚʩʝʭ ʥʦʨʤʠʨʫʝʤʳʭ ʪʦʢʩʠʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʦʪʭʦʜʷʱʠʭ ʛʘʟʦʚ. ʊʘʢ, ʧʨʠ ʨʘʙʦʪʝ ʜʚʠʛʘʪʝʣʷ ʥʘ ʩʤʝʩʠ ʪʦʧ-

ʣʠʚ ʩ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʚʳʙʨʦʩʳ ʦʢʩʠʜʦʚ ʘʟʦʪʘ NOx ʫʤʝʥʴ-

ʰʘʶʪʩʷ ʥʘ 9 %, ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ CO ï ʥʘ 13,5 %, ʫʛʣʝʚʦʜʦʨʦʜʦʚ CmHn ï ʥʘ 36 %, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʙʦ-

ʪʦʡ ʜʚʠʛʘʪʝʣʷ ʥʘ ɼʊ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʘʚʪʦʨʘʤʠ ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʩʭʝʤʘ ʫʩʪ-

ʨʦʡʩʪʚʘ ʜʣʷ ʩʤʝʰʠʚʘʥʠʷ ɼʊ ʠ ɹʊ ʚ ʨʘʟʥʳʭ ʧʨʦʧʦʨʮʠʷʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʜʠʟʝʣʷ. ʈʝ-

ʛʫʣʠʨʦʚʢʘ ʩʦʩʪʘʚʘ ʩʤʝʩʠ ʪʦʧʣʠʚʘ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʜʘʚʣʝʥʠʶ ɼʊ ʚ ʪʦʧʣʠʚʦʧʨʦʚʦʜʘʭ ʚr-

ʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ. ɹʳʩʪʨʦʜʝʡʩʪʚʠʝ ʪʘʢʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ ʜʚʫʭ ʩʤʝʞʥʳʭ ʮʠʢʣʦʚ ʪʦʧʣʠʚʦ-

ʧʦʜʘʯʠ. ʅʝʜʦʩʪʘʪʢʦʤ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʧʨʦʮʝʥʪ ʩʤʝʩʠ ʪʦʧʣʠʚ ʟʘʚʠʩʠʪ ʦʪ ʯʘʩʪʦʪʳ ʚʨʘ-

ʱʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʠ ʥʝ ʫʯʠʪʳʚʘʝʪ ʩʪʝʧʝʥʴ ʥʘʛʨʫʟʢʠ ʜʚʠʛʘʪʝʣʷ. 
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Annotation 

The article analyzes the physicochemical properties of biofuels. It was revealed that one of the proper-

ties of biofuel, which affects the process of mixture formation, is surface tension, which is less than the sur-

face tension of diesel fuel by 10 ... 15%. This leads to a decrease in the length and an increase in the opening 

angle of the fuel torch, while reducing the fuel particles that burn near the wall of the combustion chamber. 

Keywords: diesel fuel, biofuel, mixture formation, properties, density, surface tension. 

 

 

ʠʦʪʦʧʣʠʚʦ (ɹʊ) ʷʚʣʷʝʪʩʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤ, ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʤ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʤ ʚʠ-

ʜʦʤ ʪʦʧʣʠʚʘ. ʉʳʨʴʝʤ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ɹʊ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʤʘʩʣʘ (ʨʘʧ-

ʩʦʚʦʝ, ʩʦʝʚʦʝ, ʘʨʘʭʠʩʦʚʦʝ, ʧʘʣʴʤʦʚʦʝ, ʦʪʨʘʙʦʪʘʥʥʳʝ ʧʦʜʩʦʣʥʝʯʥʦʝ, ʦʣʠʚʢʦʚʦʝ ʠ ʜʨʫʛʠʝ) ʠ ʞʠʚʦʪʥʳʝ 

ʞʠʨʳ [1-5]. 

ʈʘʟʥʠʮʘ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ɹʊ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʠʟʝʣʴʥʳʤ ʪʦʧʣʠʚʦʤ (ɼʊ), ʥʝʟʥʘʯʠ-

ʪʝʣʴʥʘ, ʦʜʥʘʢʦ ʦʥʘ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʪʝʢʘʥʠʷ ʨʘʙʦʯʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʮʠʣʠʥʜʨʝ ʜʚʠʛʘʪʝʣʷ ʠ 

ʚʣʠʷʥʠʝ ʥʘ ʝʛʦ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʥʘʜʝʞʥʦʩʪʴ [6-10]. 

ʇʣʦʪʥʦʩʪʴ ɹʊ ʟʘʚʠʩʠʪ ʦʪ ʩʳʨʴʷ ʠ ʪʝʭʥʦʣʦʛʠʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 0,86ï

0,90 ʛ/ʩʤ
3
. ʆʥʘ ʧʦʚʳʰʘʝʪʩʷ ʧʨʠ ʨʦʩʪʝ ʢʦʣʠʯʝʩʪʚʘ ʫʛʣʝʨʦʜʘ ʚ ɹʊ; ʧʨʠ ʵʪʦʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʦʪʥʦʰʝʥʠʝ 

ʉ/ʅ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʦʩʪʫ ʜʳʤʥʦʩʪʠ ʦʪʭʦʜʷʱʠʭ ʛʘʟʦʚ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʩʳʨʴʷ ʧʣʦʪʥʦʩʪʴ ɹʊ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ɼʊ ʙʦʣʴʰʝ ʧʨʠʤʝʨʥʦ ʥʘ 7 %. ʇʨʠ ʚʧʨʳʩʢʝ ʦʜʠʥʘʢʦʚʦʛʦ ʦʙʲʝʤʘ ɼʊ ʠ ɹʊ ʚ ʮʠʣʠʥʜʨʳ ʜʠ-

ʟʝʣʷ ʧʦʜʘʝʪʩʷ ʙʦʣʴʰʘʷ ʤʘʩʩʘ ɹʊ ʚ ʦʪʥʦʰʝʥʠʠ ɼʊ, ʯʝʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʪʦʧʣʠ-

ʚʦʚʦʟʜʫʰʥʦʡ ʩʤʝʩʠ. ʕʪʦ ʥʝʩʢʦʣʴʢʦ ʢʦʤʧʝʥʩʠʨʫʝʪ ʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ ʙʦʣʝʝ ʥʠʟʢʦʡ ʪʝʧʣʦʪʳ ʩʛʦʨʘʥʠʷ 

ɹʊ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ɼʊ. 

ɺʷʟʢʦʩʪʴ ʪʦʧʣʠʚʘ ʚʣʠʷʝʪ ʥʘ ʧʨʦʮʝʩʩ ʚʧʨʳʩʢʘ ʠ ʛʦʨʝʥʠʷ. ʋʚʝʣʠʯʝʥʠʝ ʚʷʟʢʦʩʪʠ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠ-

ʯʝʥʠʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʧʨʳʩʢʘ ʪʦʧʣʠʚʘ, ʜʘʣʴʥʦʙʦʡʥʦʩʪʠ ʪʦʧʣʠʚʥʦʡ ʩʪʨʫʠ ʠ ʜʠʘʤʝʪʨʘ ʢʘʧʝʣʴ ʪʦʧ-

ʣʠʚʘ, ʚʧʨʳʩʢʥʫʪʦʛʦ ʚ ʮʠʣʠʥʜʨ ʜʚʠʛʘʪʝʣʷ, ï ʘ ʵʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚʣʠʷʝʪ ʥʘ ʧʨʦʮʝʩʩ ʩʤʝʩʠ ʦʙʨʘʟʦʚʘ-

ʥʠʷ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʜʠʘʤʝʪʨʘ ʢʘʧʝʣʴ ʚʦʟʨʘʩʪʘʝʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠʭ ʠʩʧʘʨʝʥʠʷ ʠ ʩʛʦʨʘʥʠʷ. ʋʚʝ-

ʣʠʯʝʥʠʝ ʜʘʣʴʥʦʙʦʡʥʦʩʪʠ ʪʦʧʣʠʚʥʦʡ ʩʪʨʫʠ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʭʘʨʘʢʪʝʨʘ ʩʤʝʩʠ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʨʠ 

ʵʪʦʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦʣʷ ʪʦʧʣʠʚʘ, ʩʛʦʨʘʶʱʝʛʦ ʫ ʩʪʝʥʢʠ ʢʘʤʝʨʳ ʩʛʦʨʘʥʠʷ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘ-

ʥʠʶ ʙʦʣʴʰʝʡ ʟʦʥʳ ʩ ʦʙʦʛʘʱʝʥʥʦʡ ʪʦʧʣʠʚʦ-ʚʦʟʜʫʰʥʦʡ ʩʤʝʩʴʶ, ʯʪʦ ʤʦʞʝʪ ʧʦʚʣʝʯʴ ʟʘ ʩʦʙʦʡ ʧʦʚʳʰʝ-

ʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʩʘʞʠ ʚ ʦʪʨʘʙʦʪʘʥʥʳʭ ʛʘʟʘʭ ʜʠʟʝʣʷ [11-15]. 

ɺʳʩʦʢʘʷ ʚʷʟʢʦʩʪʴ ɹʊ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʫʩʣʦʞʥʝʥʠʝ ʨʘʙʦʪʳ ʜʠʟʝʣʷ, ʦʩʦʙʝʥʥʦ ʚ ʭʦʣʦʜʥʦʝ ʚʨʝʤʷ ʛʦ-

ʜʘ. ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʵʪʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʦʩʦʙʝʥʥʦ ʧʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ɹʊ 

ʥʫʞʥʦ ʧʦʜʦʛʨʝʚʘʪʴ. 

ʂʠʥʝʤʘʪʠʯʝʩʢʘʷ ʚʷʟʢʦʩʪʴ ɹʊ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 20
0
ʉ ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 7,6 ï 12,3 ʤʤ

2
/ʩ (ʚ ʟʘ-

ʚʠʩʠʤʦʩʪʠ ʦʪ ʩʳʨʴʷ ʠ ʪʝʭʥʦʣʦʛʠʠ ʠʟʛʦʪʦʚʣʝʥʠʷ). ɹʦʣʴʰʘʷ ʚʷʟʢʦʩʪʴ ɹʊ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ɼʊ ʧʨʠʚʦʜʠʪ ʢ 

ʫʤʝʥʴʰʝʥʠʶ ʧʦʪʝʨʴ ʪʦʧʣʠʚʘ ʚ ʧʣʫʥʞʝʨʥʳʭ ʧʘʨʘʭ ʠ ʫʚʝʣʠʯʝʥʠʶ ʥʘʛʨʫʟʢʠ ʥʘ ʪʦʧʣʠʚʦʧʦʜʢʘʯʠʚʘʶʱʠʡ 

ʥʘʩʦʩ ʠ ʪʦʧʣʠʚʥʳʡ ʥʘʩʦʩ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ (ʊʅɺɼ).  

ʆʜʥʠʤ ʠʟ ʩʚʦʡʩʪʚ ɹʊ, ʢʦʪʦʨʦʝ ʚʣʠʷʝʪ ʥʘ ʧʨʦʮʝʩʩ ʩʤʝʩʠ ʦʙʨʘʟʦʚʘʥʠʷ, ʷʚʣʷʝʪʩʷ ʧʦʚʝʨʭʥʦʩʪʥʦʝ 

ʥʘʪʷʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʤʝʥʴʰʝ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʥʘʪʷʞʝʥʠʷ ɼʊ ʥʘ 10 ï 15 %. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ 

ʜʣʠʥʳ ʠ ʫʚʝʣʠʯʝʥʠʶ ʫʛʣʘ ʨʘʩʢʨʳʪʠʷ ʪʦʧʣʠʚʥʦʛʦ ʬʘʢʝʣʘ, ʧʨʠ ʵʪʦʤ ʫʤʝʥʴʰʘʶʪʩʷ ʯʘʩʪʠʮʳ ʪʦʧʣʠʚʘ, 

ʩʛʦʨʘʶʱʠʝ ʫ ʩʪʝʥʢʠ ʢʘʤʝʨʳ ʩʛʦʨʘʥʠʷ. ʉʥʠʞʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʥʘʪʷʞʝʥʠʷ ʥʘ 10é20% ʧʨʠʚʦʜʠʪ ʢ 

ʫʤʝʥʴʰʝʥʠʶ ʩʨʝʜʥʝʛʦ ʜʠʘʤʝʪʨʘ ʢʘʧʝʣʴ ʥʘ 30é60%. ʅʝʩʤʦʪʨʷ ʥʘ ʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ 

ʥʘʪʷʞʝʥʠʷ ɹʊ, ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʝʛʦ ʚʷʟʢʦʩʪʠ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʜʠʘʤʝʪʨʘ ʢʘʧʝʣʴ ʚʧʨʳʩʢʥʫ-

ʪʦʛʦ ʚ ʮʠʣʠʥʜʨ ʜʠʟʝʣʷ. 

ʅʠʟʰʘʷ ʪʝʧʣʦʪʘ ʩʛʦʨʘʥʠʷ ï ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʘ, ʚʳʜʝʣʷʝʤʦʛʦ 1 ʢʛ ʪʦʧʣʠʚʘ, ʩ ʫʯʝʪʦʤ ʩʛʦʨʘʥʠʷ ʚʦ-

ʜʦʨʦʜʘ ʚ ʚʦʜʷʥʦʡ ʧʘʨ ʠ ʠʩʧʘʨʝʥʠʷ ʚʣʘʛʠ ʪʦʧʣʠʚʘ. ɼʣʷ ɹʊ ʦʥʘ ʨʘʚʥʘ 37,2 ʄɼʞ/ʢʛ ʠ ʥʘ 10é13 % ʤʝʥʴ-

ʰʝ ʥʠʟʰʝʡ ʪʝʧʣʦʪʳ ʩʛʦʨʘʥʠʷ ɼʊ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʫʶ ʧʣʦʪʥʦʩʪʴ ɹʊ, ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ 

ʝʛʦ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʧʨʠ ʧʦʜʘʯʝ ʚ ʮʠʣʠʥʜʨʳ ʜʚʠʛʘʪʝʣʷ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ɼʊ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʥʠʞʝʥʠʶ 

ʤʦʱʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʫʚʝʣʠʯʝʥʠʝʤ ʮʠʢʣʦʚʦʡ ʧʦʜʘʯʠ ʪʦʧʣʠʚʘ. ʂʦʣʠ-

ʯʝʩʪʚʦ ʧʦʜʘʚʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦʤ ʚʦʟʜʫʭʘ ʚ ʮʠʣʠʥʜʨʝ ʜʠʟʝʣʷ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴ-

ʥʦʩʪʴʶ ʚʧʨʳʩʢʘ, ʩʤʝʩʠ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʩʛʦʨʘʥʠʷ, ï ʧʦʵʪʦʤʫ ʧʦʩʪʦʷʥʥʦʝ ʝʝ ʧʦʚʳʰʝʥʠʝ ʥʝʚʦʟʤʦʞʥʦ. 

ɺʘʞʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɹʊ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʤʫʪʥʝʥʠʷ ʠ ʟʘʩʪʳʚʘʥʠʷ. ɼʣʷ ʦʙʝʩʧʝ-

ʯʝʥʠʷ ʨʘʙʦʪʳ ʜʠʟʝʣʷ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘʩʪʳʚʘʥʠʷ ʪʦʧʣʠʚʘ ʙʳʣʘ ʥʘ 8 ï 12Áʉ ʥʠʞʝ ʪʝʤ-

ʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʆʮʝʥʠʪʴ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʝ ʩʚʦʡʩʪʚʘ ʪʦʧʣʠʚʘ ʚ ʫʩʣʦʚʠʷʭ, ʤʘʢʩʠʤʘʣɹ-

ʥʦ ʧʨʠʙʣʠʞʝʥʥʳʭ ʢ ʫʩʣʦʚʠʷʤ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʚʦʟʤʦʞʥʦ ʧʦ ʧʨʝʜʝʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʬʠʣʴʪʨʘʮʠʠ, ʢʦʪʦ-

ʨʘʷ ʥʠʞʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʤʫʪʥʝʥʠʷ, ʥʦ ʚʳʰʝ ʪʝʤʧʝʨʘʪʫʨʳ ʟʘʩʪʳʚʘʥʠʷ. 

ɹʦʣʝʝ ʚʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʤʫʪʥʝʥʠʷ ʠ ʟʘʩʪʳʚʘʥʠʷ ɹʊ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ɼʊ ʧʨʠʚʝʜʝʪ ʢ ʦʩʣʦʞ-

ʥʝʥʠʷʤ ʚ ʨʘʙʦʪʝ ʜʠʟʝʣʷ ʧʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. ʇʦʩʢʦʣʴʢʫ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ 

ʤʦʞʝʪ ʙʳʪʴ ʥʠʞʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʤʫʪʥʝʥʠʷ ʠ ʟʘʩʪʳʚʘʥʠʷ ɹʊ, ʧʦʵʪʦʤʫ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦ-

ʜʦʛʨʝʚʘ ɹʊ ʧʝʨʝʜ ʝʛʦ ʧʨʠʤʝʥʝʥʠʝʤ. 
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ʎʝʪʘʥʦʚʦʝ ʯʠʩʣʦ ï ʦʩʥʦʚʥʦʝ ʩʚʦʡʩʪʚʦ ʪʦʧʣʠʚʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝ ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʝʨʠʦʜʘ ʟʘʜʝʨʞ-

ʢʠ ʩʘʤʦʚʦʟʛʦʨʘʥʠʷ ʪʦʧʣʠʚʘ ʚ ʜʠʟʝʣʝ. ɿʘ ʮʝʪʘʥʦʚʦʝ ʯʠʩʣʦ ʧʨʠʥʠʤʘʶʪ ʧʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ (ʧʦ ʦʙʲ-

ʝʤʫ) ʮʝʪʘʥʘ ʉ16ʅ34 ʚ ʪʘʢʦʡ ʝʛʦ ʩʤʝʩʠ ʩ ʘʣʴʬʘʤʝʪʠʣʥʘʬʪʘʣʠʥʦʤ ʉ11ʅ10, ʢʦʪʦʨʘʷ ʵʢʚʠʚʘʣʝʥʪʥʘ ʩʘʤʦʚʦʟ-

ʛʦʨʘʥʠʶ ʪʦʧʣʠʚʘ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʧʳʪʘʥʠʡ ʚ ʩʪʘʥʜʘʨʪʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʎʝʪʘʥʦʚʦʝ ʯʠʩʣʦ ɹʊ ʨʘʚʥʷʝʪʩʷ 51 ʝʜʠʥʠʮʝ, ʯʪʦ ʙʦʣʴʰʝ ʮʝʪʘʥʦʚʦʛʦ ʯʠʩʣʘ ɼʊ ʥʘ 13 %. ɹʦʣʴʰʝʝ 

ʟʥʘʯʝʥʠʝ ʮʝʪʘʥʦʚʦʛʦ ʯʠʩʣʘ ɹʊ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʥʠʞʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʘʤʦʚʦʟʛʦʨʘʥʠʷ ʪʦʧʣʠʚʘ, 

ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʤʝʥʴʰʝʥʠʷ ʚʝʣʠʯʠʥʳ ʫʛʣʘ ʦʧʝʨʝʞʝʥʠʷ ʚʧʨʳʩʢʘ. ʂʨʦʤʝ ʪʦʛʦ, ʙʦʣʝʝ 

ʚʳʩʦʢʦʝ ʟʥʘʯʝʥʠʝ ʮʝʪʘʥʦʚʦʛʦ ʯʠʩʣʘ ʧʨʠʚʦʜʠʪ ʢ ʣʫʯʰʠʤ ʧʫʩʢʦʚʳʤ ʩʚʦʡʩʪʚʘʤ ʜʚʠʛʘʪʝʣʷ ʠ ʫʤʝʥʴʰʘʝʪ 

ʞʝʩʪʢʦʩʪʴ ʝʛʦ ʨʘʙʦʪʳ. 

ʉʝʨʘ ʠ ʩʝʨʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʩʦʩʪʘʚʝ ʪʦʧʣʠʚʘ, ʦʢʘʟʳʚʘʶʪ ʢʦʨʨʦʟʠʦʥʥʦʝ ʚʦʟʜʝʡʩʪ-

ʚʠʝ ʥʘ ʧʨʝʮʠʟʠʦʥʥʳʝ ʧʘʨʳ ʪʦʧʣʠʚʥʦʛʦ ʥʘʩʦʩʘ ʠ ʬʦʨʩʫʥʦʢ, ʜʝʪʘʣʠ ʮʠʣʠʥʜʨʦ-ʧʦʨʰʥʝʚʦʡ ʛʨʫʧʧʳ ʥʘ 

ʚʳʧʫʩʢʥʳʝ ʢʣʘʧʘʥʳ, ʢʨʦʤʝ ʪʦʛʦ, ʫʤʝʥʴʰʘʶʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʢʘʪʘʣʠʪʠʯʝʩʢʠʭ ʥʝʡʪʨʘʣʠʟʘ-

ʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʚʠʛʘʪʝʣʷ. ɼʣʷ ʦʙʥʘʨʫʞʝʥʠʷ 

ʧʨʠʩʫʪʩʪʚʠʷ ʘʢʪʠʚʥʳʭ ʩʝʨʥʠʩʪʳʭ ʩʦʝʜʠʥʝʥʠʡ ʚ ʪʦʧʣʠʚʝ ʧʨʦʠʟʚʦʜʷʪʩʷ ʠʩʧʳʪʘʥʠʷ ʥʘ ʤʝʜʥʦʡ ʧʣʘʩʪʠʥ-

ʢʝ. ʉʦʜʝʨʞʘʥʠʝ ʩʝʨʳ ʚ ɹʊ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʳʨʴʷ ʠ ʪʝʭʥʦʣʦʛʠʠ ʠʟʛʦʪʦʚʣʝʥʠʷ) ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ, 

ʯʝʤ ʚ ɼʊ. ʋʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʝʨʳ ʚ ʪʦʧʣʠʚʝ ʧʨʠʚʦʜʠʪ ʢ ʯʘʩʪʠʯʥʦʤʫ ʫʭʫʜʰʝʥʠʶ ʩʤʘʟʦʯʥʳʭ 

ʩʚʦʡʩʪʚ ɹʊ, ʢʦʪʦʨʳʝ ʢʦʤʧʝʥʩʠʨʫʶʪʩʷ ʟʘ ʩʯʝʪ ʥʘʣʠʯʠʷ ʚ ʪʦʧʣʠʚʝ ʜʨʫʛʠʭ ʚʝʱʝʩʪʚ, ʥʘʧʨʠʤʝʨ ʞʠʨʥʳʭ 

ʢʠʩʣʦʪ. 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʦʙʱʠʝ ʩʤʘʟʦʯʥʳʝ ʩʚʦʡʩʪʚʘ ɹʊ 

ʣʫʯʰʝ, ʯʝʤ ʫ ɼʊ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʨʝʩʫʨʩʘ ʜʚʠʛʘʪʝʣʷ ʠ ʊʅɺɼ ʥʘ 60%. ɼʘʞʝ ʜʦʙʘʚʢʘ 1% ɹʊ 

ʢ ɼʊ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʣʫʯʰʝʥʠʝ ʥʘ 30% ʢʘʯʝʩʪʚʘ ʩʤʘʟʢʠ ʧʘʨ ʪʨʝʥʠʷ. 

ʇʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ɹʊ ʩʪʘʥʜʘʨʪʘʤʠ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʛʣʠʮʝʨʠʥʘ, ʤʦʥʦ-, 

ʜʠ- ʠ ʪʨʠʛʣʠʮʝʨʠʜʦʚ. ʉʦʜʝʨʞʘʥʠʝ ʵʪʠʭ ʚʝʱʝʩʪʚ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʢʦʨʨʦʟʠʶ ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ, ʦʙʨʘʟʦ-

ʚʘʥʠʝ ʦʩʘʜʢʘ ʥʘ ʜʝʪʘʣʷʭ, ʢʦʢʩʦʚʘʥʠʝ ʦʪʚʝʨʩʪʠʡ ʩʦʧʝʣ ʬʦʨʩʫʥʦʢ ʠ ʧʦʚʝʨʭʥʦʩʪʠ ʢʘʤʝʨʳ ʩʛʦʨʘʥʠʷ, ʟʘʩʦʨ ʪʦʧ-

ʣʠʚʥʳʭ ʬʠʣʴʪʨʦʚ. ʇʦʵʪʦʤʫ ɹʊ ʢʘʢ ʪʦʧʣʠʚʦ ʜʣʷ ʜʚʠʛʘʪʝʣʝʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʩʤʝʩʠ ʩ ɼʊ. 

ʁʦʜʥʦʝ ʯʠʩʣʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʦʜʝʨʞʘʥʠʠ ʚ ʪʦʧʣʠʚʝ ʘʣʢʠʥʦʚ, ʥʘʠʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥʥʳʭ ʦʢʠʩ-

ʣʝʥʠʶ ʠ ʜʘʣʴʥʝʡʰʠʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤ ʪʦʧʣʠʚʘ. ʁʦʜʥʦʝ ʯʠʩʣʦ ʦʧʨʝʜʝʣʷʝʪ ʭʠʤʠʯʝʩʢʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ 

ʪʦʧʣʠʚʘ. ɿʥʘʯʝʥʠʝ ʡʦʜʥʦʛʦ ʯʠʩʣʘ ɹʊ ʚ ʜʝʩʷʪʢʠ ʨʘʟ ʧʨʝʚʳʰʘʝʪ ʝʛʦ ʟʥʘʯʝʥʠʝ ʚ ɼʊ. ɺ ɹʊ ʡʦʜʥʦʝ ʯʠʩʣʦ 

ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 120 ʛ ʡʦʜʘ ʥʘ 100 ʛ ʪʦʧʣʠʚʘ ʧʨʦʪʠʚ 6 ʛ ʡʦʜʘ ʥʘ 100 ʛ ʚ ɼʊ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʥʠʟʢʦʡ ʭʠʤʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ɹʊ, ʪʦ ʝʩʪʴ ʦʥʦ ʧʦʜʚʝʨʞʝʥʦ ʦʢʠʩʣʝʥʠʶ ʙʦʣʝʝ, ʯʝʤ ɼʊ, ʧʦʵʪʦʤʫ ʜʣʠ-

ʪʝʣʴʥʦʝ ʭʨʘʥʝʥʠʝ ɹʊ ʟʘʪʨʫʜʥʝʥʦ. 

ʂʦʣʠʯʝʩʪʚʦ ʚʦʟʜʫʭʘ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʧʦʣʥʦʛʦ ʩʛʦʨʘʥʠʷ ʪʦʧʣʠʚʘ, ʟʘʚʠʩʠʪ ʦʪ ʝʛʦ ʭʠʤʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ. ʂʦʣʠʯʝʩʪʚʦ ʢʠʩʣʦʨʦʜʘ ʚ ʩʦʩʪʘʚʝ ɹʊ ʥʘ 8,9% ʙʦʣʴʰʝ, ʯʝʤ ʚ ɼʊ. ʇʦʵʪʦʤʫ ʜʣʷ ʧʦʣʥʦʛʦ ʩʛʦʨʘʥʠʷ 

1 ʢʛ ɹʊ ʚʝʣʠʯʠʥʘ ʪʝʦʨʝʪʠʯʝʩʢʠ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʦʟʜʫʭʘ ʩʦʩʪʘʚʣʷʝʪ 12,6 ʢʛ, ʯʪʦ ʥʘ 12 % 

ʤʝʥʴʰʝ, ʯʝʤ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʧʦʣʥʦʛʦ ʩʛʦʨʘʥʠʷ ɼʊ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʪʨʝʙʫʝʪʩʷ 14,5 ʢʛ ʚʦʟʜʫʭʘ ʥʘ 1 ʢʛ ʪʦ-

ʧʣʠʚʘ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʠʩʣʦʨʦʜʘ ʚ ʩʦʩʪʘʚʝ ɹʊ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʢʘ-

ʯʝʩʪʚʝʥʥʦʝ ʝʛʦ ʩʛʦʨʘʥʠʝ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʚʳʙʨʦʩʦʚ ʫʛʣʝʨʦʜʘ (ʩʘʞʠ) ʠ 

ʉʆ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʫʚʝʣʠʯʝʥʠʠ ʚʳʙʨʦʩʦʚ ʉʆ2. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ɹʊ ʷʚʣʷʝʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʤ ʚʠʜʦʤ ʪʦʧʣʠʚʘ, ʧʨʦʠʟʚʦʜʠʤʦʛʦ ʠʟ ʚʦʩʩʪʘʥʦ-

ʚʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ɹʊ ʚ ʜʠʟʝʣʷʭ ʧʦʟʚʦʣʷʝʪ ʫʣʫʯʰʠʪʴ ʝʛʦ ʵʢʦʣʦʛʠʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ. ʇʦ-

ʩʢʦʣʴʢʫ ʪʝʤʧʝʨʘʪʫʨʘ ʚʩʧʳʰʢʠ ʚ ɹʊ ʚʳʰʝ ʯʝʤ ʚ ɼʊ, ʪʦ ʝʝ ʭʨʘʥʝʥʠʝ ʙʦʣʝʝ ʙʝʟʦʧʘʩʥʦ, ʯʝʤ ɼʊ, ʥʦ ʧʨʠ ʜʣʠ-

ʪʝʣʴʥʦʤ ʭʨʘʥʝʥʠʠ ɹʊ ʚʦʟʤʦʞʥʦ ʝʛʦ ʦʢʠʩʣʝʥʠʝ ʠ ʨʘʟʣʦʞʝʥʠʝ. ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɹʊ ʷʚʣʷ-

ʶʪʩʷ ʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʝ ʩʤʘʟʦʯʥʳʝ ʩʚʦʡʩʪʚʘ, ʯʝʤ ʫ ɼʊ. ʈʘʟʣʠʯʠʷ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ɹʊ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ɼʊ ʧʨʠʚʦʜʷʪ ʢ ʠʟʤʝʥʝʥʠʶ ʭʘʨʘʢʪʝʨʘ ʧʨʦʪʝʢʘʥʠʷ ʨʘʙʦʯʠʭ ʧʨʦʮʝʩʩʦʚ ʜʠʟʝʣʷ ʠ ʧʨʠʚʦʜʷʪ ʢ 

ʫʤʝʥʴʰʝʥʠʶ ʧʝʨʠʦʜʘ ʟʘʜʝʨʞʢʠ ʩʘʤʦʚʦʟʛʦʨʘʥʠʷ, ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʧʨʳʩʢʘ, ʠʩʧʘʨʝʥʠʷ ʠ 

ʛʦʨʝʥʠʷ ʪʦʧʣʠʚʘ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʫʭʫʜʰʘʝʪ ʜʠʩʧʝʨʩʥʦʩʪʴ ʨʘʩʧʳʣʝʥʠʷ ʪʦʧʣʠʚʘ. ʇʦʩʢʦʣʴʢʫ ɹʊ ʠʤʝʝʪ 

ʤʝʥʴʰʫʶ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ, ʯʝʤ ɼʊ, ʪʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʜʚʠʛʘʪʝʣʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ɹʊ ʥʝʦʙʭʦʜʠʤʦ ʫʚʝʣʠʯʠʚʘʪʴ ʮʠʢʣʦʚʫʶ ʧʦʜʘʯʫ ʪʦʧʣʠʚʘ. ʇʨʠ ʵʪʦʤ ʜʣʷ ʩʛʦ-

ʨʘʥʠʷ ɹʊ ʥʝʦʙʭʦʜʠʤʦ ʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʟʜʫʭʘ, ʯʝʤ ʜʣʷ ʩʛʦʨʘʥʠʷ ɼʊ. ɼʣʷ ʢʦʤʧʝʥʩʘʮʠʠ ʥʝʛʘʪʠʚʥʦʛʦ 

ʚʣʠʷʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ɹʊ ʥʘ ʧʨʦʪʝʢʘʥʠʝ ʨʘʙʦʯʠʭ ʧʨʦʮʝʩʩʦʚ ʜʠʟʝʣʷ ʠ ʤʘʢ-

ʩʠʤʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʛʦ ʧʨʝʠʤʫʱʝʩʪʚ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ɹʊ ʚ ʩʤʝʩʠ ʩ ɼʊ. 
 

ʃʠʪʝʨʘʪʫʨʘ: 
1. ʌʠʘʧʰʝʚ ɸ.ɻ., ʍʘʤʦʢʦʚ ʄ.ʄ., ʂʠʣʴʯʫʢʦʚʘ ʆ.ʍ. ʇʨʦʙʣʝʤʳ ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʡ 

ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ // ʀʟʚʝʩʪʠʷ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ 
ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ɺ.ʄ. ʂʦʢʦʚʘ. 2020.  ̄1(27). ʉ. 63-68. 

2. ʐʝʢʠʭʘʯʝʚ ʖ.ɸ., ɹʘʪʳʨʦʚ ɺ.ʀ. ʕʢʦʥʦʤʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟ-
ʚʦʜʩʪʚʘ ʠ ʧʨʠʤʝʥʝʥʠʝ ʙʠʦʪʦʧʣʠʚʘ ʥʘ ʦʩʥʦʚʝ ʨʘʧʩʦʚʦʛʦ ʤʘʩʣʘ // ʀʟʚʝʩʪʠʷ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʛʦ ʛʦʩʫ-
ʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ɺ.ʄ. ʂʦʢʦʚʘ. 2021.  ̄1(31). ʉ. 104-107. 



190 

 

3. ɸʧʘʞʝʚ ɸ.ʂ., ʐʝʢʠʭʘʯʝʚ ʖ.ɸ., ɹʘʪʳʨʦʚ ɺ.ʀ., ɹʦʣʦʪʦʢʦʚ ɸ.ʃ. ʆʧʪʠʤʠʟʘʮʠʷ ʩʦʩʪʘʚʘ ʪʨʝʭʢʦʤ-
ʧʦʥʝʥʪʥʦʡ ʙʠʦʪʦʧʣʠʚʥʦʡ ʩʤʝʩʠ // ʀʟʚʝʩʪʠʷ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠ-
ʚʝʨʩʠʪʝʪʘ ʠʤ. ɺ.ʄ. ʂʦʢʦʚʘ. 2022.  ̄3(37). ʉ. 102-111. DOI: 10.55196/2411-3492-2022-3-37-102-111. 

4. ɸʧʘʞʝʚ ɸ.ʂ., ʐʝʢʠʭʘʯʝʚ ʖ.ɸ. ʆʧʪʠʤʠʟʘʮʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʦ-
ʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ // ʀʟʚʝʩʪʠʷ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 
ʠʤ. ɺ.ʄ. ʂʦʢʦʚʘ. 2022.  ̄1(35). ʉ. 81-89. DOI: 10.55196/2411-3492-2022-1-35-90-97. 

5. ʐʝʢʠʭʘʯʝʚ ʖ.ɸ., ɹʘʪʳʨʦʚ ɺ.ʀ., ʐʝʢʠʭʘʯʝʚʘ ʃ.ɿ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʦʪʦʧʣʠʚʘ ʚ ʢʘʯʝʩʪʚʝ ʘʣɹ-
ʪʝʨʥʘʪʠʚʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʵʥʝʨʛʠʠ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ // ʀʟʚʝʩʪʠʷ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪ-
ʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ɺ.ʄ. ʂʦʢʦʚʘ. 2019.  ̄2(24). ʉ. 100-105. 

6. ɹʘʣʢʘʨʦʚ ʈ.ɸ., ʏʝʯʝʥʦʚ ʄ.ʄ., ʉʘʙʘʥʯʠʝʚʘ ʌ.ʈ. ʈʝʟʝʨʚʳ ʵʢʦʥʦʤʠʠ ʪʦʧʣʠʚʥʦ-ʩʤʘʟʦʯʥʳʭ ʤʘʪʝ-
ʨʠʘʣʦʚ // ʀʟʚʝʩʪʠʷ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ɺ.ʄ. ʂʦʢʦʚʘ. 
2020.  ̄1(27). ʉ. 80-84. 

7. ɹʘʣʢʘʨʦʚ ʈ.ɸ., ʏʝʯʝʥʦʚ ʄ.ʄ., ʉʘʙʘʥʯʠʝʚʘ ʌ.ʈ. ʂʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʵʢʦ-
ʥʦʤʠʠ ʪʦʧʣʠʚʥʦ-ʩʤʘʟʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ // ʀʟʚʝʩʪʠʷ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦ-
ʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ɺ.ʄ. ʂʦʢʦʚʘ. 2020.  ̄2(28). ʉ. 111-116. 

8. ɹʘʪʳʨʦʚ ɺ.ʀ., ʐʝʢʠʭʘʯʝʚ ʖ.ɸ. ʆʩʦʙʝʥʥʦʩʪʠ ʧʨʦʪʝʢʘʥʠʷ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ ʜʠʟʝʣʷ ʚ ʫʩʣʦʚʠ-
ʷʭ ʚʳʩʦʢʦʛʦʨʴʷ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ // ʀʟʚʝʩʪʠʷ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥ-
ʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ɺ.ʄ. ʂʦʢʦʚʘ. 2020.  ̄2(28). ʉ. 117-121. 

9. ɹʘʣʢʘʨʦʚ ʈ.ɸ., ʏʝʯʝʥʦʚ ʄ.ʄ., ʉʘʙʘʥʯʠʝʚʘ ʌ.ʈ. ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʬʘʢʪʦʨʳ ʵʢʦʥʦʤʠʠ ʪʦʧʣʠ-
ʚʦ-ʩʤʘʟʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ // ʀʟʚʝʩʪʠʷ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝ-
ʪʘ ʠʤ. ɺ.ʄ. ʂʦʢʦʚʘ. 2020.  ̄3(29). ʉ. 85-92. 

10.  ɹʘʪʳʨʦʚ ɺ.ʀ., ʐʝʢʠʭʘʯʝʚ ʖ.ɸ. ʆʩʦʙʝʥʥʦʩʪʠ ʧʝʨʝʚʦʜʘ ʜʠʟʝʣʷ ʥʘ ʨʘʙʦʪʫ ʥʘ ʩʤʝʩʠ ʜʠʟʝʣʴʥʦʛʦ 
ʠ ʙʠʦʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ // ʀʟʚʝʩʪʠʷ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 
ʠʤ. ɺ.ʄ. ʂʦʢʦʚʘ. 2020.  ̄4(30). ʉ. 65-69. 

11.  ʐʝʢʠʭʘʯʝʚ ʖ.ɸ., ɹʘʪʳʨʦʚ ɺ.ʀ., ɹʦʣʦʪʦʢʦʚ ɸ.ʃ., ʐʝʢʠʭʘʯʝʚʘ ʃ.ɿ. ʆʧʪʠʤʠʟʘʮʠʷ ʩʦʩʪʘʚʘ ʙʠʦ-
ʪʦʧʣʠʚʥʦʡ ʩʤʝʩʠ // ʀʟʚʝʩʪʠʷ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. 
ɺ.ʄ. ʂʦʢʦʚʘ. 2019.  ̄3(25). ʉ. 90-96. 

12.  ʐʝʢʠʭʘʯʝʚ ʖ.ɸ., ɹʘʪʳʨʦʚ ɺ.ʀ., ʐʝʢʠʭʘʯʝʚʘ ʃ.ɿ., ɹʦʣʦʪʦʢʦʚ ɸ.ʃ. ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ 
ʢ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʤ ʩʨʝʜʩʪʚʘʤ / // ʀʟʚʝʩʪʠʷ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠ-
ʚʝʨʩʠʪʝʪʘ ʠʤ. ɺ.ʄ. ʂʦʢʦʚʘ. 2019.  ̄4(26). ʉ. 75-80. 

13.  Apazhev, A.K., Shekikhachev, Y.A., Batyrov, V.I., Gubzhokov, Kh.L., Bolotokov, A.L. Vegetal fuel 
as environmentally safe alternative energy source for Diesel engines // IOP Conference Series: Materials 
Science and Engineering, 2019, 663(1), 012049. DOI 10.1088/1757-899X/663/1/012049. URL: 
https://iopscience. iop.org/article/10.1088/1757-899X/663/1/012049. 

14.  Apazhev, A., Shekikhachev, Y., Batyrov, V., Shekikhacheva, L., Bolotokov, A. Investigation of cok-
ing diesel injector spray nozzles in operation // E3S Web of Conferences, 2021, 262, 01020. DOI: 10.1051 
/e3sconf/202126201020. URL: https://www.scopus.com/record/display.uri?eid=2-s2.0-85107153595&origin 
=resultslist. 

15.  Apazhev, A.K., Shekikhachev, Y.A., Batyrov, V.I., Bolotokov, A.L., Shekikhacheva, L.Z. Improving 
the performance of tractor diesel engines by optimizing the fuel supply characteristics // IOP Conference Se-
ries: Earth and Environmental Science, 2021, 677(4), 042084. DOI: 10.1088/1755-1315/677/4/042084. URL: 
https://iopscience.iop.org/article/10.1088/1755- 1315/677/4/042084/pdf. 

 

 
ʋɼʂ 631.372 
 

ɸʅɸʃʀɿ ʅɽɻɸʊʀɺʅʆɻʆ ɺʃʀʗʅʀʗ ʆʊʈɸɹʆʊɸɺʐʀʍ ɻɸɿʆɺ ɼɺʀɻɸʊɽʃɽʁ  

ʅɸ ʆʂʈʋɾɸʖʑʋʖ ʉʈɽɼʋ 
 

ʐʝʢʠʭʘʯʝʚʘ ʃ.ɿ.;  
ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ çɿʝʤʣʝʫʩʪʨʦʡʩʪʚʦ ʠ ʵʢʩʧʝʨʪʠʟʘ ʥʝʜʚʠʞʠʤʦʩʪʠè, ʢ.ʩ.-ʭ.ʥ., ʜʦʮʝʥʪ 

ʌɻɹʆʋ ɺʆ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ɻɸʋ, ʛ. ʅʘʣʴʯʠʢ, ʈʦʩʩʠʷ; 
e-mail: sh-ludmila-z@mail.ru 

ɸʬʘʰʘʛʦʚ ɹ.ʈ.; 
ʄʫʨʟʘʢʘʥʦʚ ɸ.ɸ.; 
ʊʣʝʭʫʛʦʚ ʊ.ʉ.; 

ʩʪʫʜʝʥʪʳ 1 ʢʫʨʩʘ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ çʊʝʧʣʦʵʥʝʨʛʝʪʠʢʘ ʠ ʪʝʧʣʦʪʝʭʥʠʢʘè; 

ɻʘʙʦʝʚ ɸ.ʄ.; 
ʩʪʫʜʝʥʪ 3 ʢʫʨʩʘ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ çʊʝʧʣʦʵʥʝʨʛʝʪʠʢʘ ʠ ʪʝʧʣʦʪʝʭʥʠʢʘè; 

ʌɻɹʆʋ ɺʆ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ɻɸʋ, ʛ. ʅʘʣʴʯʠʢ, ʈʦʩʩʠʷ 
 

ɸʥʥʦʪʘʮʠʷ 
ɺ ʩʪʘʪʴʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʦʚ ʜʚʠʛʘʪʝʣʝʡ ʥʘ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʦʙʲʝʤʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʢʩʠʜʘ ʘʟʦʪʘ ʚ ʘʪʤʦʩʬʝʨʝ ʚʳʰʝ 0,008% ʩʤʝʨʪʝʣʴʥʘ ʜʣʷ 

https://www.scopus.com/record/display.uri?eid=2-s2.0-85107153595&origin
mailto:sh-ludmila-z@mail.ru


191 
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Annotation 
The article analyzes the negative impact of engine exhaust gases on the environment. A volume con-

centration of nitric oxide in the atmosphere above 0.008% has been shown to be lethal to humans because it 

causes pulmonary edema. The easy solubility of nitrogen dioxide in water leads to acid rain and an increase in 

soil acidity. Along with this, nitrogen oxides are involved in the photochemical reaction of smog formation. 
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 ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʘʭ (ʆɻ) ʪʝʧʣʦʚʳʭ ʜʚʠʛʘʪʝʣʝʡ ʩʦʜʝʨʞʠʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʤʧʦʥʝʥ-

ʪʦʚ, ʚ ʜʚʠʛʘʪʝʣʷʭ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ (ɼɺʉ) ʠʭ ʦʢʦʣʦ 280 [1-5]. ʇʦ ʭʘʨʘʢʪʝʨʫ ʚʦʟʜʝʡʩʪʚʠʷ 

ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʧʦ ʭʠʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʠ ʩʚʦʡʩʪʚʘʤ ʦʥʠ ʜʝʣʷʪʩʷ ʥʘ 

ʩʝʤʴ ʛʨʫʧʧ. 

ʇʝʨʚʘʷ ʛʨʫʧʧʘ ï ʥʝʪʦʢʩʠʯʥʳʝ ʚʝʱʝʩʪʚʘ: ʘʟʦʪ N2, ʢʠʩʣʦʨʦʜ O2, ʚʦʜʦʨʦʜ ʅ2, ʚʦʜʷʥʦʡ ʧʘʨ ʅ2O, ʘ 

ʪʘʢʞʝ ʜʠʦʢʩʠʜ ʉO2. ʆʙʲʝʤʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʉO2 ʚ ʘʪʤʦʩʬʝʨʝ ʥʝ ʧʨʝʚʳʰʘʝʪ 1Ŀ10
-4
 %, ʥʦ ʠʛʨʘʝʪ ʚʘʞʥʫʶ 

ʨʦʣʴ ʚ ʪʝʧʣʦʚʦʤ ʙʘʣʘʥʩʝ ʟʝʤʥʦʛʦ ʰʘʨʘ. ʅʘʭʦʜʷʱʠʝʩʷ ʚ ʘʪʤʦʩʬʝʨʝ ʚʦʜʷʥʳʝ ʧʘʨʳ ʠ ʉʆ2 ʧʦʛʣʦʱʘʶʪ 

ʟʥʘʯʠʪʝʣʴʥʫʶ ʜʦʣʶ ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ɿʝʤʣʠ. ɽʩʣʠ ʵʪʦʛʦ ʥʝ ʧʨʦʠʩʭʦʜʠʣʦ, ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʧʣʘ-

ʥʝʪʝ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʣʘʩʴ. 

ɺʪʦʨʫʶ ʛʨʫʧʧʫ ʩʦʩʪʘʚʣʷʝʪ ʦʢʩʠʜ ʫʛʣʝʨʦʜʘ ʉʆ (ʫʛʘʨʥʳʡ ʛʘʟ) ï ʵʪʦ ʙʝʩʮʚʝʪʥʳʡ ʛʘʟ ʙʝʟ ʚʢʫʩʘ ʠ 

ʟʘʧʘʭʘ, ʣʝʛʯʝ ʚʦʟʜʫʭʘ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʨʘʩʪʚʦʨʠʤʳʡ ʚ ʚʦʜʝ. ʆʢʩʠʜ ʫʛʣʝʨʦʜʘ ʦʙʨʘʟʫʝʪʩʷ ʚ ʪʝʧʣʦʚʳʭ ʜʚʠ-

ʛʘʪʝʣʷʭ ʧʨʠ ʩʛʦʨʘʥʠʠ ʪʦʧʣʠʚʦʚʦʟʜʫʰʥʳʭ ʩʤʝʩʝʡ ʩ ʥʝʢʦʪʦʨʦʡ ʥʝʭʚʘʪʢʦʡ ʢʠʩʣʦʨʦʜʘ ʠʣʠ ʚʩʣʝʜʩʪʚʠʝ 

ʜʠʩʩʦʮʠʘʮʠʠ ʜʠʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. ʇʨʠ ʧʦʩʣʝʜʫʶʱʝʤ ʩʛʦʨʘʥʠʠ ʠ ʨʘʩʰʠʨʝ-

ʥʠʠ ʧʨʠ ʥʘʣʠʯʠʠ ʢʠʩʣʦʨʦʜʘ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʛʦʨʝʥʠʝ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ. ɺʨʝʜʥʦʝ ʜʝʡʩʪʚʠʝ ʦʢʩʠʜʘ 

ʫʛʣʝʨʦʜʘ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʢʨʘʩʥʳʝ ʢʨʦʚʷʥʳʝ ʰʘʨʠʢʠ (ʵʨʠʪʨʦʮʠʪʳ) ʧʦʛʣʦʱʘʶʪ 

ʉʆ ʠ ʪʝʨʷʶʪ ʩʧʦʩʦʙʥʦʩʪʴ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʛʘʟʦʦʙʤʝʥʝ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʢʠʩʣʦʨʦʜʥʦʤʫ ʛʦʣʦʜʘʥʠʶ ʠ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʢ ʦʪʢʣʦʥʝʥʠʷʤ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʝ. 

ʆʙʲʝʤʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ ʚ ʘʪʤʦʩʬʝʨʝ ʦʧʨʝʜʝʣʷʝʪ ʫʨʦʚʝʥʴ ʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ: 0,1Ŀ10
-3
% ï ʙʝʟʚʨʝʜʥʦ; 0,1Ŀ10

-2
% ï ʭʨʦʥʠʯʝʩʢʦʝ ʦʪʨʘʚʣʝʥʠʝ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʧʨʝʙʳ-

ʚʘʥʠʠ; 5Ŀ10
-2
 % ï ʩʣʘʙʦʝ ʦʪʨʘʚʣʝʥʠʝ ʯʝʨʝʟ 1 ʯʘʩ; 1,0% ï ʧʦʪʝʨʷ ʩʦʟʥʘʥʠʷ ʠʟ-ʟʘ ʥʝʩʢʦʣʴʢʠʭ ʜʳʭʘʥʠʡ. 

ɺ ʪʨʝʪʴʶ ʛʨʫʧʧʫ ʚʭʦʜʷʪ ʦʢʩʠʜʳ ʘʟʦʪʘ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʦʢʩʠʜ ʠ ʜʠʦʢʩʠʜ. ʆʢʩʠʜ ʘʟʦʪʘ Nʆ ï 

ʙʝʩʮʚʝʪʥʳʡ ʛʘʟ, ʜʠʦʢʩʠʜ Nʆ2 ï ʛʘʟ ʢʨʘʩʥʦʚʘʪʦ-ʙʫʨʦʛʦ ʮʚʝʪʘ ʩ ʭʘʨʘʢʪʝʨʥʳʤ ʟʘʧʘʭʦʤ, ʪʷʞʝʣʝʝ ʚʦʟʜʫʭʘ. 

ʆʢʩʠʜʳ ʘʟʦʪʘ ʚ ɺɻ ʜʚʠʛʘʪʝʣʝʡ ʤʦʛʫʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʦʜʥʠʤ ʠʟ ʪʨʝʭ ʩʧʦʩʦʙʦʚ: ʪʝʨʤʠʯʝʩʢʠʤ, ʪʦʧʣʠʚ-

ʥʳʤ (ʧʨʠ ʚʳʩʦʢʦʤ ʩʦʜʝʨʞʘʥʠʠ ʘʟʦʪʘ ʚ ʪʦʧʣʠʚʝ), ʙʳʩʪʨʳʤ ʦʙʨʘʟʦʚʘʥʠʝʤ. ʆʩʥʦʚʥʳʤ ʩʧʦʩʦʙʦʤ ʩʯʠʪʘʶʪ 

ʪʝʨʤʠʯʝʩʢʠʡ. ʆʢʩʠʜ ʘʟʦʪʘ Nʆ ʦʙʨʘʟʫʝʪʩʷ ʚ ʜʚʠʛʘʪʝʣʝ ʠʟ-ʟʘ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚ ʮʠʣʠʥʜʨʝ ʚʦ ʚʨʝʤʷ 

ʩʛʦʨʘʥʠʷ, ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʠʟʙʳʪʢʘ ʚʦʟʜʫʭʘ ʠ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʥʘʭʦʞʜʝʥʠʷ ʛʘʟʦʚ ʚ ʨʝʘʢʮʠʦʥʥʳʭ 

ʟʦʥʘʭ (ʦʩʦʙʝʥʥʦ ʚ ʜʚʫʭʪʘʢʪʥʳʭ ɼɺʉ). ʏʘʩʪʴ Nʆ ʦʢʠʩʣʷʝʪʩʷ ʜʦ NO2. ʆʢʠʩʣʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʚʳʧʫ-

ʩʢʥʦʡ ʩʠʩʪʝʤʝ ʜʚʠʛʘʪʝʣʷ ʧʨʠ ʥʘʣʠʯʠʠ ʢʠʩʣʦʨʦʜʘ ʚ ʧʨʦʜʫʢʪʘʭ ʩʛʦʨʘʥʠʷ, ʘ ʪʘʢʞʝ ʚ ʘʪʤʦʩʬʝʨʝ. ʇʦ ʚʣʠʷ-

ʥʠʶ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʦʢʩʠʜʳ ʘʟʦʪʘ ʟʥʘʯʠʪʝʣʴʥʦ ʦʧʘʩʥʝʝ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ. ʇʨʠ ʧʦʧʘʜʘʥʠʠ ʚ ʦʨʛʘ-

ɺ 
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ʥʠʟʤ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʚʦʜʦʡ ʦʥʠ ʦʙʨʘʟʫʶʪ ʚ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʷʭ ʩʦʝʜʠʥʝʥʠʷ ʘʟʦʪʥʦʡ ʠ ʘʟʦʪʠʩʪʦʡ 

ʢʠʩʣʦʪ, ʨʘʟʜʨʘʞʘʶʱʠʝ ʩʣʠʟʠʩʪʳʝ ʛʣʘʟ ʠ ʜʳʭʘʪʝʣʴʥʳʝ ʧʫʪʠ. ʇʦʩʣʝʜʩʪʚʠʷ ʦʪʨʘʚʣʝʥʠʷ ʦʢʩʠʜʘʤʠ ʘʟʦʪʘ 

ʧʨʦʷʚʣʷʶʪʩʷ ʥʝ ʩʨʘʟʫ: ʠʤʝʝʪ ʤʝʩʪʦ ʩʢʨʳʪʳʡ ʧʝʨʠʦʜ, ʢʦʛʜʘ ʯʝʣʦʚʝʢ ʯʫʚʩʪʚʫʝʪ ʩʝʙʷ ʭʦʨʦʰʦ, ʘ ʟʘʪʝʤ 

ʪʷʞʝʣʦ ʟʘʙʦʣʝʚʘʝʪ. 

ʆʙʲʝʤʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʢʩʠʜʘ ʘʟʦʪʘ ʚ ʘʪʤʦʩʬʝʨʝ ʚʳʰʝ 0,008% ʩʤʝʨʪʝʣʴʥʘ ʜʣʷ ʯʝʣʦʚʝʢʘ, ʧʦʪʦ-

ʤʫ ʯʪʦ ʦʥʘ ʚʳʟʳʚʘʝʪ ʦʪʝʢ ʣʝʛʢʠʭ. ʃʝʛʢʘʷ ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʜʠʦʢʩʠʜʘ ʘʟʦʪʘ ʚ ʚʦʜʝ ʧʨʠʚʦʜʠʪ ʢ ʚʳʧʘʜʝʥʠʶ 

ʢʠʩʣʦʪʥʳʭ ʜʦʞʜʝʡ ʠ ʧʦʚʳʰʝʥʠʶ ʢʠʩʣʦʪʥʦʩʪʠ ʧʦʯʚʳ. ʅʘʨʷʜʫ ʩ ʵʪʠʤ, ʦʢʩʠʜʳ ʘʟʦʪʘ ʫʯʘʩʪʚʫʶʪ ʚ ʬʦʪʦ-

ʭʠʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ ʩʤʦʛʘ [6-10]. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ ʩʤʝʩʠ ʉʆ + NO2 ʚ ʚʦʟʜʫʭʝ 

ʪʦʢʩʠʯʥʦʩʪʴ NO2 ʧʨʠ ʥʘʣʠʯʠʠ ʉʆ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʪʨʠ ʨʘʟʘ, ʘ ʪʦʢʩʠʯʥʦʩʪʴ ʉʆ ʧʨʠ ʥʘʣʠʯʠʠ NO2 ï ʚ 

1,5 ʨʘʟʘ. 

ʂ ʯʝʪʚʝʨʪʦʡ ʛʨʫʧʧʝ, ʥʘʠʙʦʣʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʦʡ (ʦʢʦʣʦ 160 ʥʘʠʤʝʥʦʚʘʥʠʡ), ʦʪʥʦʩʷʪʩʷ ʨʘʟʣʠʯʥʳʝ 

ʫʛʣʝʚʦʜʦʨʦʜʳ (ʩʦʝʜʠʥʝʥʠʷ ʪʠʧʘ ʉnʅm): ʧʘʨʘʬʠʥʦʚʳʝ (ʘʣʢʘʥʳ), ʥʘʬʪʝʥʦʚʳʝ (ʮʠʢʣʘʥʳ), ʘʨʦʤʘʪʠʯʝ-

ʩʢʠʝ (ʙʝʥʟʦʣʴʥʳʝ). ʋʛʣʝʚʦʜʦʨʦʜʳ ʦʙʨʘʟʫʶʪʩʷ ʠʟ-ʟʘ ʥʝʧʦʣʥʦʛʦ ʩʛʦʨʘʥʠʷ ʚ ʪʝʧʣʦʚʳʭ ʜʚʠʛʘʪʝʣʷʭ ʠ ʢʦʪ-

ʣʘʭ ʉʕʋ, ʦʥʠ ʪʦʢʩʠʯʥʳ, ʦʪʜʝʣʴʥʳʝ ʠʟ ʥʠʭ (ʙʝʥʟʦʧʠʨʝʥ ʉ2ʆʅ12) ʦʢʘʟʳʚʘʶʪ ʢʘʥʮʝʨʦʛʝʥʥʦʝ ʜʝʡʩʪʚʠʝ. 

ʋʛʣʝʚʦʜʦʨʦʜʳ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʦʢʩʠʜʘʤʠ ʘʟʦʪʘ ʦʙʨʘʟʫʶʪ ʬʦʪʦʦʢʩʠʜʘʥʪʳ, ʷʚʣʷʶʱʠʝʩʷ ʦʩʥʦʚʦʡ 

ʩʤʦʛʘ. 

ɺ ʧʷʪʫʶ ʛʨʫʧʧʫ ʚʭʦʜʷʪ ʘʣʴʜʝʛʠʜʳ ï ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʩʦʜʝʨʞʘʱʠʝ ʘʣʴʜʝʛʠʜʥʫʶ ʛʨʫʧ-

ʧʫ, ʩʚʷʟʘʥʥʫʶ ʩ ʫʛʣʝʚʦʜʦʨʦʜʥʳʤ ʨʘʜʠʢʘʣʦʤ (ʉʅ3 ʠʣʠ ʜʨ.).  

ɺ ʆɻ ʧʨʠʩʫʪʩʪʚʫʶʪ, ʚ ʦʩʥʦʚʥʦʤ, ʩʘʤʳʝ ʧʨʦʩʪʳʝ ʘʣʴʜʝʛʠʜʳ ï ʬʦʨʤʘʣʴʜʝʛʠʜ ʠ ʘʢʨʦʣʝʠʥ. ʅʘʠ-

ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʘʣʴʜʝʛʠʜʦʚ ʦʙʨʘʟʫʝʪʩʷ ʚ ʨʝʞʠʤʘʭ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ʠ ʤʘʣʳʭ ʥʘʛʨʫʟʦʢ ʧʨʠ ʥʠʟʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ ʩʛʦʨʘʥʠʷ. ʇʨʠʯʠʥʦʡ ʦʙʨʘʟʦʚʘʥʠʷ ʘʣʴʜʝʛʠʜʦʚ ʤʦʛʫʪ ʙʳʪʴ ʪʘʢʞʝ ʧʣʝʥʢʘ ʤʘʩʣʘ ʥʘ ʟʝʨʢʘʣʝ 

ʮʠʣʠʥʜʨʘ ɼɺʉ, ʪʦʧʣʠʚʦ, ʧʦʜʪʝʢʘʶʱʝʝ ʠʟ ʨʘʩʧʳʣʠʪʝʣʷ ʧʦʩʣʝ ʦʪʩʝʯʢʠ, ʠ ʪʦʧʣʠʚʦʚʦʟʜʫʰʥʘʷ ʩʤʝʩʴ, ʥʘ-

ʭʦʜʷʱʘʷʩʷ ʚ ʟʘʩʪʦʡʥʳʭ ʟʦʥʘʭ ʢʘʤʝʨʳ ʩʛʦʨʘʥʠʷ. 

ʌʦʨʤʘʣʴʜʝʛʠʜ ï ʙʝʩʮʚʝʪʥʳʡ ʛʘʟ ʩ ʨʝʟʢʠʤ ʟʘʧʘʭʦʤ, ʪʷʞʝʣʝʝ ʚʦʟʜʫʭʘ (ʫʜʝʣʴʥʘʷ ʤʘʩʩʘ ʧʦ ʦʪʥʦʰʝ-

ʥʠʶ ʢ ʚʦʟʜʫʭʫ 1,04), ʣʝʛʢʦ ʨʘʩʪʚʦʨʷʝʪʩʷ ʚ ʚʦʜʝ. ʇʨʠ ʦʙʲʝʤʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʚʦʟʜʫʭʝ ʜʦ 3,7Ŀ10
-4
% 

ʙʝʟʚʨʝʜʝʥ, ʚ ʢʦʣʠʯʝʩʪʚʝ ʙʦʣʝʝ 1,8Ŀ10
-2
% ʧʨʠʚʦʜʠʪ ʢ ʦʩʣʦʞʥʝʥʠʷʤ. 

ɸʢʨʦʣʝʠʥ (ʘʣʴʜʝʛʠʜ ʘʢʨʠʣʦʚʦʡ ʢʠʩʣʦʪʳ) ï ʙʝʩʮʚʝʪʥʘʷ, ʣʝʛʢʘʷ ʞʠʜʢʦʩʪʴ ʩ ʭʘʨʘʢʪʝʨʥʳʤ ʟʘʧʘʭʦʤ 

ʧʨʠʛʦʨʝʚʰʝʛʦ ʞʠʨʘ, ʪʝʤʧʝʨʘʪʫʨʘ ʢʠʧʝʥʠʷ 52,4Áʉ, ʣʝʛʢʦ ʨʘʩʪʚʦʨʷʝʪʩʷ ʚ ʚʦʜʝ. ɺʦʟʜʝʡʩʪʚʠʝ ʘʢʨʦʣʝʠʥʘ 

ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʟʘʚʠʩʠʪ ʦʪ ʦʙʲʝʤʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚ ʚʦʟʜʫʭʝ: ʜʦ 8Ŀ10
-5
% - ʙʝʟʚʨʝʜʥʦ, 1,4Ŀ10

-2
% 

ʚʳʟʳʚʘʝʪ ʩʤʝʨʪʴ ʯʝʨʝʟ 10 ʤʠʥ. 

ʐʝʩʪʘʷ ʛʨʫʧʧʘ ï ʩʘʞʘ ʠ ʜʨʫʛʠʝ ʜʠʩʧʝʨʩʥʳʝ ʯʘʩʪʠʮʳ. ʆʩʥʦʚʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʘʞʠ ʷʚʣʷʝʪʩʷ 

ʪʚʝʨʜʳʡ ʫʛʣʝʨʦʜ, ʥʝ ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ. ʂʘʢ ʠ ʣʶ-

ʙʦʡ ʘʵʨʦʟʦʣʴ ʩʘʞʘ ʟʘʛʨʷʟʥʷʝʪ ʚʦʟʜʫʭ, ʫʭʫʜʰʘʝʪ ʚʠʜʠʤʦʩʪʴ, ʨʘʟʜʨʘʞʘʝʪ ʜʳʭʘʪʝʣʴʥʳʝ ʧʫʪʠ. ɻʣʘʚʥʘʷ 

ʦʧʘʩʥʦʩʪʴ ʦʪ ʩʘʞʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʛʨʘʥʠʮʫ ʘʜʩʦʨʙʮʠʠ, ʠʟ-ʟʘ ʯʝʛʦ ʥʘʢʘʧʣʠ-

ʚʘʝʪ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʛʘʟʦʦʙʨʘʟʥʳʝ ʠ ʞʠʜʢʠʝ ʚʳʩʦʢʦʪʦʢʩʠʯʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʪʘʢʠʝ ʢʘʢ ʙʝʥʟʦʧʠʨʝʥ. 

ʬʦʨʤʘʣʴʜʝʛʠʜʳ, ʘʣʴʜʝʛʠʜʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʢʘʥʮʝʨʦʛʝʥʥʳʤ ʚʝʱʝʩʪʚʘʤ. ʀʥʜʠʢʘʪʦʨʦʤ ʥʘʣʠʯʠʷ ʚ ʦʪʭʦ-

ʜʷʱʝʤ ʛʘʟʝ ʚʩʝʭ ʠʟʚʝʩʪʥʳʭ ʛʨʫʧʧ ʢʘʥʮʝʨʦʛʝʥʦʚ ʷʚʣʷʝʪʩʷ ʠʤʝʥʥʦ ʙʝʥʟʦʧʠʨʝʥ, ʧʨʠʯʝʤ ʦʥ, ʘʜʩʦʨʙʠʨʦ-

ʚʘʥʥʳʡ ʩʘʞʝʚʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʚʣʠʷʝʪ ʥʘ ʞʠʚʳʝ ʢʣʝʪʢʠ ʩʠʣʴʥʝʝ, ʯʝʤ ʚ ʯʠʩʪʦʤ ʚʠʜʝ. 

ʉʘʞʘ ʠʤʝʝʪ ʧʦʣʠʜʠʩʧʝʨʩʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʙʦʣʴʰʠʥʩʪʚʦ (85 ï 95%) ʩʘʞʝʚʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʠʤʝʶʪ 

ʨʘʟʤʝʨ 0,004. .0,500 ʤʢʤ, ʚ ʛʘʟʦʚʦʤ ʪʨʘʢʪʝ ʨʘʟʤʝʨʳ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʠʮ ʤʦʛʫʪ ʜʦʩʪʠʛʘʪʴ 1 ʤʢʤ. ʉʘʞʠ-

ʩʪʳʝ ʚʳʙʨʦʩʳ ʜʚʠʛʘʪʝʣʝʡ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʥʦʮʚʝʪʥʳʤʠ. ʇʨʠʯʝʤ ʦʧʳʪʥʳʡ ʩʧʝʮʠʘʣʠʩʪ ʧʦ ʮʚʝʪʫ ʜʳʤʘ, 

ʚʳʭʦʜʷʱʠʡ ʠʟ ʚʳʭʣʦʧʥʳʭ ʪʨʫʙ ʜʚʠʛʘʪʝʣʝʡ, ʤʦʞʝʪ ʚ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʩʦʩʪʦʷʥʠʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʣʠ ʭʘʨʘʢʪʝʨʝ ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʥʝʤ ʧʨʦʮʝʩʩʦʚ. 

ʉʝʜʴʤʘʷ ʛʨʫʧʧʘ ʚʢʣʶʯʘʝʪ ʩʝʨʥʠʩʪʳʝ ʩʦʝʜʠʥʝʥʠʷ ï ʩʝʨʥʠʩʪʳʡ ʘʥʛʠʜʨʠʜ Sʆ2, ʠ ʩʝʨʦʚʦʜʦʨʦʜ ʅ2S, 

ʢʦʪʦʨʳʝ ʧʦʷʚʣʷʶʪʩʷ ʚ ʩʦʩʪʘʚʝ ʆɻ ʧʨʠ ʩʛʦʨʘʥʠʠ ʪʦʧʣʠʚ ʩ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʝʨʳ. 

ʉʝʨʥʠʩʪʳʡ ʘʥʛʠʜʨʠʜ - ʙʝʩʮʚʝʪʥʳʡ ʛʘʟ ʩ ʦʩʪʨʳʤ ʟʘʧʘʭʦʤ, ʪʷʞʝʣʝʝ ʚʦʟʜʫʭʘ, ʭʦʨʦʰʦ ʨʘʩʪʚʦʨʷʝʪʩʷ 

ʚ ʚʦʜʝ, ʦʙʨʘʟʫʷ ʩʝʨʥʫʶ ʢʠʩʣʦʪʫ. ɺʦʟʜʝʡʩʪʚʠʝ SO2 ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʲʝʤʥʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ ʝʛʦ ʚ ʚʦʟʜʫʭʝ ʧʨʠʚʦʜʠʪ ʢ ʩʣʝʜʫʶʱʠʤ ʧʦʩʣʝʜʩʪʚʠʷʤ: 1Ŀ10
-3
 % ï ʨʘʟʜʨʘʞʝʥʠʝ ʚ ʛʦʨʣʝ; 2Ŀ10

-3
 

% ï ʨʘʟʜʨʘʞʝʥʠʝ ʛʣʘʟ, ʢʘʰʝʣʴ; 4Ŀ10
-2
% ï ʦʪʨʘʚʣʝʥʠʝ ʯʝʨʝʟ 3 ʤʠʥ; 0,1% ï ʦʪʨʘʚʣʝʥʠʝ ʯʝʨʝʟ 1 ʤʠʥ. 

ɺɻ ʜʚʠʛʘʪʝʣʝʡ ʚ ʘʪʤʦʩʬʝʨʝ ʨʘʩʩʝʠʚʘʶʪʩʷ ʠ ʢʦʥʪʘʢʪʠʨʫʶʪ ʩ ʞʠʚʳʤʠ ʦʨʛʘʥʠʟʤʘʤʠ ʚ ʨʘʟʙʘʚʣʝʥ-

ʥʦʤ ʚʠʜʝ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚʨʝʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʥʠʞʘʝʪʩʷ ʜʦ ʙʝʟʦʧʘʩʥʳʭ 

ʫʨʦʚʥʝʡ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚʩʪʨʝʯʘʶʪʩʷ ʟʦʥʳ, ʛʜʝ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʝ ʚʝʱʝʩʪʚʘ (ʫʛʣʝʨʦʜ ʉ, ʦʢʩʠʜʳ ʘʟʦʪʘ 

NʆX, ʩʝʨʥʠʩʪʳʡ ʘʥʛʠʜʨʠʜ SO2, ʘʣʴʜʝʛʠʜʳ, ʫʛʣʝʚʦʜʦʨʦʜʳ, ʙʝʥʟʦʧʠʨʝʥ) ʢʦʥʮʝʥʪʨʠʨʫʶʪʩʷ ʚ ʪʘʢʠʭ ʢʦ-

ʣʠʯʝʩʪʚʘʭ, ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʠʨʦʜʫ ʠ ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ. 

ʇʨʠʯʠʥʘ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʆɻ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ï ʛʦʨʝʥʠʝ ʪʦʧʣʠʚʘ [11-15]. ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦ-

ʩʪʴʶ ʜʠʟʝʣʷ ʷʚʣʷʝʪʩʷ ʧʝʨʠʦʜʠʯʝʩʢʦʝ ʛʦʨʝʥʠʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʝʧʝʨʝʤʝʰʘʥʥʦʛʦ ʪʦʧʣʠʚʘ ʠ ʦʢʠʩʣʠʪʝʣʷ. 

ʋʢʘʟʘʥʥʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʥʘʣʠʯʠʝ ʛʦʤʦʬʘʟʥʦʛʦ ʠ ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʪʠʧʦʚ ʛʦʨʝʥʠʷ: ʧʝʨ-
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ʚʳʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʛʦʨʘʥʠʝʤ ʩʤʝʩʠ, ʦʙʨʘʟʦʚʘʚʰʝʡʩʷ ʟʘ ʧʝʨʠʦʜ ʟʘʜʝʨʞʢʠ ʚʦʩʧʘʣʝʥʠʷ, ʚʪʦʨʦʡ ï ʩʛʦʨʘ-

ʥʠʝʤ ʦʩʪʘʚʰʝʛʦʩʷ ʢʦʣʠʯʝʩʪʚʘ ʪʦʧʣʠʚʘ ʚ ʜʠʬʬʫʟʠʦʥʥʦʤ ʬʨʦʥʪʝ ʧʣʘʤʝʥʠ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʤʝʪʦʜ rʫʣʫʯʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʚʠʛʘʪʝʣʝʡ ʚʥʫʪʨʝʥ-

ʥʝʛʦ ʩʛʦʨʘʥʠʷ. ʇʦʢʘʟʘʥʦ, ʯʪʦ cʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ ʩʥʠʞʝʥʠʷ ʚʳʙʨʦʩʦʚ NOX ʜʝʣʷʪʩʷ ʥʘ ʧʝʨʚʠʯʥʳʝ ï 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʢʩʠʜʦʚ ʘʟʦʪʘ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʚ ʮʠʣʠʥʜʨʝ ʜʠʟʝʣʷ, ʠ ʚʪʦʨʠʯʥʳʝ 

ï ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʝ ʭʠʤʠʯʝʩʢʫʶ ʥʝʡʪʨʘʣʠʟʘʮʠʶ NOX ʧʝʨʝʜ ʚʳʧʫʩʢʦʤ ʦʪʭʦʜʷʱʠʭ ʛʘʟʦʚ ʚ ʘʪʤʦʩʬʝʨʫ. 
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The article analyzes methods for improving the environmental performance of internal combustion en-

gines. It is shown that the existing methods for reducing NOX emissions are divided into primary, aimed at 

reducing the amount of nitrogen oxides formed in the diesel cylinder, and secondary, providing for the chemi-

cal neutralization of NOX before the exhaust gases are released into the atmosphere. 
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ʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ ʩʥʠʞʝʥʠʷ ʚʳʙʨʦʩʦʚ NOX ʜʝʣʷʪʩʷ ʥʘ ʧʝʨʚʠʯʥʳʝ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ 

ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʢʩʠʜʦʚ ʘʟʦʪʘ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʚ ʮʠʣʠʥʜʨʝ ʜʠʟʝʣʷ, ʠ ʚʪʦʨʠʯʥʳʝ, ʧʨʝʜʫ-

ʩʤʘʪʨʠʚʘʶʱʠʝ ʭʠʤʠʯʝʩʢʫʶ ʥʝʡʪʨʘʣʠʟʘʮʠʶ NOX ʧʝʨʝʜ ʚʳʧʫʩʢʦʤ ʦʪʭʦʜʷʱʠʭ ʛʘʟʦʚ ʚ ʘʪʤʦʩʬʝʨʫ. 

ʇʝʨʚʠʯʥʳʝ ʤʝʪʦʜʳ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʝ ʛʨʫʧʧʳ [1-5]:  

- ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʝ ʠʟʤʝʥʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʜʚʠʛʘʪʝʣʷ ʠʣʠ ʦʪʜʝʣʴʥʳʭ ʝʛʦ ʵʣʝʤʝʥʪʦʚ (ʢʘʢ ʧʨʘ-

ʚʠʣʦ, ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʳ ʪʦʣʴʢʦ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʢʦʥʩʪʨʫʢʮʠʡ): ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʩʠʩʪʝʤ ʚʧʨʳʩʢʘ ʪʦʧʣʠʚʘ, ʩʤʝʩʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʛʘʟʦʦʙʤʝʥʘ; ʚʧʨʳʩʢʠʚʘʥʠʝ ʚʦʜʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʜʚʠ-

ʛʘʪʝʣʴ; ʦʨʛʘʥʠʟʘʮʠʷ ʚʠʭʨʝʚʦʛʦ ʜʚʠʞʝʥʠʷ ʟʘʨʷʜʘ ʚ ʢʘʤʝʨʝ ʩʛʦʨʘʥʠʷ; 

- ʤʝʪʦʜʳ, ʥʝ ʪʨʝʙʫʶʱʠʝ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʠ ʜʠʟʝʣʷ, ʨʝʘʣʠʟʘʮʠʷ ʢʦʪʦʨʳʭ 

ʚʦʟʤʦʞʥʘ ʧʨʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʤʦʜʝʨʥʠʟʘʮʠʠ ʜʚʠʛʘʪʝʣʷ (ʧʨʠʤʝʥʝʥʠʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʪʦʧʣʠʚ, ʧʝʨʝʚʦʜ 

ʜʠʟʝʣʷ ʥʘ ʨʘʙʦʪʫ ʥʘ ʚʦʜʦ-ʪʦʧʣʠʚʥʳʭ ʵʤʫʣʴʩʠʷʭ (ɺʊʕ), ʫʚʣʘʞʥʝʥʠʝ ʚʦʟʜʫʭʘ ʥʘ ʚʭʦʜʝ ʚ ʜʚʠʛʘʪʝʣʴ, ʨʝ-

ʮʠʨʢʫʣʷʮʠʷ ʯʘʩʪʠ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʦʚ (ʆɻ)). 
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ʌʠʟʠʯʝʩʢʠ ʩʫʪʴ ʚʦʟʜʝʡʩʪʚʠʷ ʵʪʠʭ ʤʝʪʦʜʦʚ ʥʘ ʵʤʠʩʩʠʶ NOX ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʚʩʝ ʦʥʠ ʦʙʝʩʧʝ-

ʯʠʚʘʶʪ ʧʦʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠ ʩʛʦʨʘʥʠʠ ʪʦʧʣʠʚʘ, ʦʧʨʝʜʝʣʷʶʱʫʶ ʩʢʦʨʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ NʆX ʚ 

ʮʠʣʠʥʜʨʝ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʤʝʥʝʥʠʝ ʜʣʷ ʜʠʟʝʣʝʡ ʧʦʣʫʯʠʣʠ ʪʦʣʴʢʦ ʢʘʪʘʣʠʪʠʯʝʩʢʠʝ ʦʢʠʩʣʠʪʝʣʴʥʳʝ 

ʥʝʡʪʨʘʣʠʟʘʪʦʨʳ. ʆʥʠ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʙʳʩʪʨʦʭʦʜʥʳʭ ʜʠʟʝʣʝʡ ʣʝʛʢʦʚʳʭ ʘʚʪʦʤʦ-

ʙʠʣʝʡ ʠ ʥʝʙʦʣʴʰʠʭ ʛʨʫʟʦʚʠʢʦʚ. ʕʪʦʤʫ ʩʧʦʩʦʙʩʪʚʫʝʪ ʪʦ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʘ ʦʪʭʦʜʷʱʝʛʦ ʛʘʟʘ ʵʪʠʭ ʜʠʟʝʣʝʡ 

ʜʦʩʪʘʪʦʯʥʘ ʜʣʷ ʦʢʠʩʣʝʥʠʷ CH, CO, ʨʘʩʪʚʦʨʠʤʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʠʮ ʠ ʘʣʴʜʝʛʠʜʦʚ, ʘ ʩ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʦʥʘ ʥʝʜʦʩʪʘʪʦʯʥʘ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʫʣʴʬʘʪʦʚ. ʇʨʠ ʚʳʩʦʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ ʚ ʥʝʡʪʨʘʣʠʟʘʪʦʨʝ ʩʥʘʯʘʣʘ SO2, ʚʳʭʦʜʷʱʠʡ ʠʟ ʮʠʣʠʥʜʨʦʚ, ʦʢʠʩʣʷʝʪʩʷ ʜʦ SO3, ʘ ʟʘʪʝʤ SO3 

ʨʝʘʛʠʨʫʝʪ ʩ ʧʘʨʘʤʠ ʚʦʜʳ, ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʠʤʠ ʯʘʩʪʠʮʘʤʠ, ʦʙʨʘʟʫʷ ʩʫʣʴʬʘʪʳ, ʩʫʱʝʩʪ-

ʚʝʥʥʦ ʫʚʝʣʠʯʠʚʘʶʱʠʝ ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʪʠʮ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʠʩʧʳʪʘʥʠʠ ʜʠʟʝʣʷ ʛʨʫʟʦʚʠʢʘ ʄʝʨʩʝʜʝʩ ʆʄ 

366 ʧʦ 13-ʨʝʞʠʤʥʦʤʫ ɽʚʨʦʧʝʡʩʢʦʤʫ ʮʠʢʣʫ ʧʦʣʫʯʠʣʠ, ʯʪʦ ʯʘʩʪʴ ʩʫʣʴʬʘʪʦʚ ʚ ʦʙʱʝʡ ʤʘʩʩʝ ʯʘʩʪʠʮ ʩʦ-

ʩʪʘʚʣʷʝʪ ʯʫʪʴ ʤʝʥʴʰʝ ʥʝʡʪʨʘʣʠʟʘʪʦʨʘ (ʚʳʙʨʦʩʳ ʯʘʩʪʠʮ 0,282 ʛ/ʢɺʪĿʯ) ï 30 %, ʘ ʩ ʥʝʡʪʨʘʣʠʟʘʪʦʨʦʤ (5 

ʚʳʙʨʦʩʳ/ ʢɺʪĿʯ) ï 57 %. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʪʘʣʠʪʠʯʝʩʢʠʭ ʦʢʠʩʣʠʪʝʣʴʥʳʭ ʥʝʡʪʨʘʣʠʟʘ-

ʪʦʨʦʚ ʜʣʷ ʜʠʟʝʣʝʡ ʛʨʫʟʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʟʘʪʨʫʜʥʝʥʦ. 

ʊʘʢ ʢʘʢ ʜʠʟʝʣʴ ʚʩʝʛʜʘ ʨʘʙʦʪʘʝʪ ʥʘ ʙʝʜʥʦʡ ʩʤʝʩʠ, ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʦʜʘʯʝ ʚʦʟʜʫʭʘ ʚ ʩʠʩʪʝʤʫ 

ʚʧʫʩʢʘ ʩ ʦʢʠʩʣʷʶʱʠʤ ʥʝʡʪʨʘʣʠʟʘʪʦʨʦʤ ʥʝ ʪʨʝʙʫʝʪʩʷ, ʥʦ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʥʘʣʠʯʠʝ ʯʘʩʪʠʮ ʚ ʆɻ ʩʥʠ-

ʞʘʝʪ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʥʝʡʪʨʘʣʠʟʘʪʦʨʘ. 

ʇʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʆɻ ʚ ʢʘʪʘʣʠʪʠʯʝʩʢʦʤ ʦʢʠʩʣʠʪʝʣʴʥʦʤ ʥʝʡʪʨʘʣʠʟʘʪʦʨʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʳʰʝ 

300
0
ʉ ʢʦʥʮʝʥʪʨʘʮʠʷ ʉʆ ʫʤʝʥʴʰʘʝʪʩʷ ʥʘ 85 ï 90%, ʘ ʉʅ ʥʘ 75 ï 80%. 

ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 300
0
ʉ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʪʦʛʦ ʥʝʡʪʨʘʣʠʟʘʪʦʨʘ ʥʝʚʝʣʠʢʘ. ʇʦʵʪʦʤʫ ʜʣʷ ʥʝʡʪʨʘʣʠ-

ʟʘʮʠʠ ɺɻ ʥʘ ʨʝʞʠʤʘʭ ʧʫʩʢʘ ʠ ʧʨʦʛʨʝʚʘ ʧʦʤʠʤʦ ʦʩʥʦʚʥʦʛʦ ʥʝʡʪʨʘʣʠʟʘʪʦʨʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʘʢʞʝ ʩʪʘʨʪʦ-

ʚʳʡ ʥʝʡʪʨʘʣʠʟʘʪʦʨ, ʩʥʠʞʘʶʱʠʡ ʚʳʙʨʦʩʳ ʥʝ ʪʦʣʴʢʦ ʉʆ, ʉʅ ʠ ʨʘʩʪʚʦʨʠʤʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʯʘʩʪʠʮʘʭ, 

ʥʦ ʠ NOX. 

ɹʦʣʝʝ ʦʙʰʠʨʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʦʢʠʩʣʠʪʝʣʴʥʳʝ ʥʝʡʪʨʘʣʠʟʘʪʦʨʳ ʧʦʣʫʯʠʣʠ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʥʦʨʤ 

ɽʚʨʦ V. 

ʀʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʜʠʟʝʣʝʡ ʦʙʳʯʥʳʡ ʪʨʝʭʢʦʤʧʦʥʝʥʪʥʳʡ ʥʝʡʪʨʘʣʠʟʘʪʦʨ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʚʳʙʨʦ-

ʩʦʚ NOX ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ, ʪʘʢ ʢʘʢ ʦʥ ʵʬʬʝʢʪʠʚʥʦ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʪʦʣʴʢʦ ʧʨʠ Ŭ=1,0. 

ʉʚʦʡʩʪʚʘ ʜʠʟʪʦʧʣʠʚʘ ʦʢʘʟʳʚʘʶʪ ʟʘʤʝʪʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʵʤʠʩʩʠʶ ʪʦʢʩʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ. ʂ ʧʨʠʤʝ-

ʨʫ, ʧʨʠ ʠʩʧʳʪʘʥʠʷʭ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʩʪʘʥʜʘʨʪʘʤ ʫʚʝʣʠʯʝʥʠʝ ʮʝʪʘʥʦʚʦʛʦ ʯʠʩʣʘ ʪʦʧʣʠʚʘ ʫʤʝʥʴʰʘʝʪ 

ʚʳʙʨʦʩ NOX ʜʠʟʝʣʷʤʠ ʛʨʫʟʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ, ʥʦ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʚʳʙʨʦʩʦʚ ʯʘʩʪʠʮ ʚʳʩʦʢʦ-

ʦʙʦʨʦʪʥʳʤʠ ʜʠʟʝʣʷʤʠ ʣʝʛʢʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ ʜʣʷ ʚʩʝʭ ʜʠʟʝʣʝʡ ʥʘʙʣʶʜʘʝʪʩʷ 

ʧʦʥʠʞʝʥʠʝ ʚʳʙʨʦʩʦʚ CH ʠ CO. ʏʝʤ ʙʦʣʴʰʝ ʚ ʪʦʧʣʠʚʝ ʣʝʛʢʠʭ ʬʨʘʢʮʠʡ, ʪʝʤ ʙʦʣʝʝ ʦʜʥʦʨʦʜʥʳʤ ʙʫʜʝʪ 

ʩʦʩʪʘʚ ʩʤʝʩʠ ʚ ʢʘʤʝʨʝ ʩʛʦʨʘʥʠʷ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʧʦʥʠʞʝʥʠʶ ʜʳʤʥʦʩʪʠ ʆɻ ʠ ʩʦʜʝʨʞʘʥʠʶ ʚ ʥʠʭ NOX. 

ʉʣʦʞʥʫʶ ʧʨʦʙʣʝʤʫ ʩʦʟʜʘʝʪ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʜʠʟʪʦʧʣʠʚʝ ʩʝʨʳ [6-10]. ɺ ʯʘʩʪʥʦʩʪʠ, ʢʘʢ ʦʪʤʝʯʘʣʦʩʴ 

ʚʳʰʝ, ʧʨʠ ʨʘʙʦʪʝ ʜʠʟʝʣʷ ʩ ʢʘʪʘʣʠʪʠʯʝʩʢʠʤ ʦʢʠʩʣʠʪʝʣʴʥʳʤ ʥʝʡʪʨʘʣʠʟʘʪʦʨʦʤ ʚ ʧʦʩʣʝʜʥʝʤ ʧʨʠ ʧʦʚʳ-

ʰʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʠʜʝʪ ʠʥʪʝʥʩʠʚʥʳʡ ʧʨʦʮʝʩʩ ʦʙʨʘʟʦʚʘʥʠʷ ʩʫʣʴʬʘʪʦʚ, ʯʪʦ ʨʝʟʢʦ ʫʚʝʣʠʯʠʚʘʝʪ ʚʳ-

ʙʨʦʩ ʚ ʘʪʤʦʩʬʝʨʫ ʯʘʩʪʠʮ. ʋʤʝʥʴʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʚ ʜʠʟʪʦʧʣʠʚʝ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʤʦʞʝʪ 

ʟʘʤʝʪʥʦ ʩʥʠʟʠʪʴ ʚʳʙʨʦʩ ʜʠʟʝʣʷʤʠ ʢʘʥʮʝʨʦʛʝʥʥʳʭ ʚʝʱʝʩʪʚ [11-15]. 

ʉʤʝʥʘ ʩʦʩʪʘʚʘ ʜʠʟʪʦʧʣʠʚʘ ʠ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʧʨʠʩʘʜʦʢ ʢ ʥʝʤʫ ʥʘʧʨʘʚʣʝʥʳ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, 

ʥʘ ʫʤʝʥʴʰʝʥʠʝ ʵʤʠʩʩʠʠ NOX ʠ ʜʦʣʝʡ. 

ʇʨʦʛʥʦʟʠʨʫʝʪʩʷ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʩʦʩʪʘʚʘ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʤʦʞʝʪ ʜʘʪʴ 10% ʩʥʠ-

ʞʝʥʠʝ NOX ʠ 30% ʫʤʝʥʴʰʝʥʠʝ ʩʘʞʠ ʚ ʆɻ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʜʦʙʘʚʢʘ ʢ ʜʠʟʪʦʧʣʠʚʫ ʚ ʢʦʣʠʯʝʩʪʚʝ ʜʦ 1% ʘʥʪʠʜʳʤʥʳʭ ʧʨʠʩʘʜʦʢ, ʥʘʧʨʠʤʝʨ ʥʘ ʦʩ-

ʥʦʚʝ ʙʘʨʠʷ, ʤʘʨʛʘʥʮʘ ʠʣʠ ʪʝʪʨʘʵʪʠʣʩʚʠʥʮʘ, ʧʦʟʚʦʣʷʝʪ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʩʥʠʟʠʪʴ ʜʳʤʥʦʩʪʴ ʆɻ ʠ ʩʦʜʝʨ-

ʞʘʥʠʝ ʚ ʥʠʭ ʘʣʴʜʝʛʠʜʦʚ ʠ ʙʝʥʟʠʧʠʨʝʥʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʠʨʪʦʚ ʚ ʢʘʯʝʩʪʚʝ ʜʦʙʘʚʦʢ ʢ ʜʠʟʝʣʴʥʦʤʫ ʪʦʧ-

ʣʠʚʫ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʩʥʠʞʝʥʠʝʤ ʜʳʤʥʦʩʪʠ ɺɻ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʫʤʝʥʴʰʝʥʠʠ ʚʳ-

ʙʨʦʩʦʚ NOX ʠ CO. ʆʜʥʘʢʦ ʚʳʙʨʦʩʳ ʉʅ ʧʨʠ ʵʪʦʤ ʩʠʣʴʥʦ ʚʦʟʨʘʩʪʘʶʪ. 

ʈʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʥʝʜʦʨʦʛʠʭ ʧʨʠʩʘʜʦʢ ʢ ʜʠʟʪʦʧʣʠʚʫ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʙʳ ʩʫʱʝʩʪʚʝʥʥʦ-

ʤʫ ʩʥʠʞʝʥʠʶ ʚʳʙʨʦʩʘ ʩʘʞʠ ʠʟ ʮʠʣʠʥʜʨʦʚ ʠ ʦʙʣʝʛʯʘʣʠ ʙʳ ʨʝʛʝʥʝʨʘʮʠʶ ʬʠʣʴʪʨʦʚ ʯʘʩʪʠʮ, ʷʚʣʷʝʪʩʷ 

ʦʯʝʥʴ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. ʋʞʝ ʠʩʧʳʪʘʥ ʨʷʜ ʧʨʠʩʘʜʦʢ ʥʘ ʦʩʥʦʚʝ ʞʝʣʝʟʘ ʠ ʤʝʜʠ, ʢʦʪʦʨʳʝ ʩʥʠʞʘʶʪ 

ʪʝʤʧʝʨʘʪʫʨʫ ʚʳʛʦʨʘʥʠʷ ʫʛʣʝʩʦʜʝʨʞʘʱʠʭ ʯʘʩʪʠʮ ʜʦ 300ï400
ʦ
ʉ ʠ, ʪʝʤ ʩʘʤʳʤ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʝʛʝʥʝʨʘ-

ʮʠʠ ʬʠʣʴʪʨʦʚ. 

ʋʤʝʥʴʰʝʥʠʝ ʚʳʙʨʦʩʦʚ NOX ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ ʧʦʜʘʯʝʡ ʚʦʜʳ ʚʦ ʚʧʫʩʢʥʦʡ ʪʨʫʙʦʧʨʦʚʦʜ ʠʣʠ 

ʮʠʣʠʥʜʨ ʜʠʟʝʣʷ. ʏʘʱʝ ʠʩʧʦʣʴʟʫʶʪ ʵʤʫʣʴʩʠʠ ʪʠʧʘ çʚʦʜʘ ʚ ʪʦʧʣʠʚʝè, ʢʦʛʜʘ ʚʦʜʘ ʷʚʣʷʝʪʩʷ ʚʥʫʪʨʝʥʥʝʡ 

ʬʘʟʦʡ ʠ ʩʦʩʪʘʚʣʷʝʪ 10ï 40 % ʧʦ ʦʙʲʝʤʫ. 

ʇʨʠ ʜʦʙʘʚʣʝʥʠʠ ʚʦʜʳ ʚ ʢʦʣʠʯʝʩʪʚʝ 30% (ʧʦ ʤʘʩʩʝ) ʢ ʜʠʟʪʦʧʣʠʚʫ ʢʦʥʮʝʥʪʨʘʮʠʷ NOX ʩʥʠʞʘʝʪʩʷ 

ʧʨʠʤʝʨʥʦ ʥʘ 30%. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩʥʠʞʘʝʪʩʷ ʜʳʤʥʦʩʪʴ ʦʪʭʦʜʷʱʠʭ ʛʘʟʦʚ ʠ ʚʳʙʨʦʩʳ ʉʆ. ʉʥʠʞʝʥʠʝ ʚʳ-

ʙʨʦʩʦʚ NOX ʣʠʥʝʡʥʦ ʟʘʚʠʩʠʪ ʦʪ ʚʝʣʠʯʠʥʳ ʜʦʙʘʚʢʠ ʚʦʜʳ ʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʥʘʛʨʫʟʢʠ, 

ʫʛʣʘ ʦʧʝʨʝʞʝʥʠʷ ʚʧʨʳʩʢʘ ʠʣʠ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʚʘʣʘ. ʆʜʥʘʢʦ ʜʦʙʘʚʢʘ ʚʦʜʳ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʢʦʣʠʯʝ-



196 

 

ʩʪʚʘ NOX ʥʘʪʘʣʢʠʚʘʝʪʩʷ ʥʘ ʨʷʜ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʪʨʫʜʥʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʝʝ ʟʘʤʝʨʟʘʥʠʷ, 

ʨʘʩʩʣʦʝʥʠʝʤ ʵʤʫʣʴʩʠʠ (ʦʩʦʙʝʥʥʦ ʧʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ), ʧʦʷʚʣʝʥʠʝʤ ʢʦʨʨʦʟʠʠ ʠ ʧʦʚʳʰʝʥʠʠ ʠʟʥʦ-

ʩʘ ʥʝʢʦʪʦʨʳʭ ʜʝʪʘʣʝʡ. 
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ɸʥʥʦʪʘʮʠʷ 
ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʩʧʦʩʦʙʳ ʦʧʨʝʜʝʣʝʥʠʷ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʘʛʨʝʛʘ-

ʪʦʚ ʪʨʘʥʩʤʠʩʩʠʠ ʪʨʘʢʪʦʨʘ. ɺʳʷʚʣʝʥʳ ʠʭ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ. ʇʨʝʜʣʦʞʝʥ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʩʧʦʩʦʙ 

ʦʧʨʝʜʝʣʝʥʠʷ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʘʛʨʝʛʘʪʦʚ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʢʘʢ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʦʮʝʥʢʫ 

ʛʝʨʤʝʪʠʯʥʦʩʪʠ, ʪʘʢ ʠ ʢʘʯʝʩʪʚʝʥʥʫʶ, ʟʘʢʣʶʯʘʶʱʫʶʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʢʦʥʢʨʝʪʥʳʭ ʤʝʩʪ ʨʘʟʛʝʨʤʝʪʠʟʘ-

ʮʠʠ. 
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Annotation 

The article discusses the most common ways to determine the tightness of tractor transmission units. 

Their advantages and disadvantages are revealed. A universal method for determining the tightness of aggre-

gates is proposed, which allows both a quantitative assessment of tightness and a qualitative one, consisting in 

determining specific depressurization sites. 
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ʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘʜʝʞʥʦʩʪʠ ʤʘʰʠʥ, ʟʘʣʦʞʝʥʥʳʝ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ, ʤʦʛʫʪ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʳ ʪʦʣʴʢʦ ʧʨʠ ʠʭ ʧʨʘʚʠʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʢʘʯʝʩʪʚʝʥʥʦʤ ʪʝʭ-

ʥʠʯʝʩʢʠʤ ʦʙʩʣʫʞʠʚʘʥʠʝʤ ʠ ʨʝʤʦʥʪʦʤ [1 ʩ. 16]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʥʪʝʥʩʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʘʢʪʦʨʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʯʘʩʪʦ ʥʘʜʝʞʥʦʩʪʴ ʠ 

ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʠʭ ʦʪʜʝʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʥʝʜʦʩʪʘʪʦʯʥʘʷ. ʕʪʦ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʪʥʦʩʠʪʩʷ ʠ ʢ ʘʛʨʝʛʘʪʘʤ 

ʩʠʣʦʚʦʡ ʧʝʨʝʜʘʯʠ ʪʨʘʢʪʦʨʘ. 

ʅʘʜʝʞʥʦʩʪʴ ʪʨʘʥʩʤʠʩʩʠʠ, ʝʝ ʥʦʨʤʘʣʴʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ, 

ʪʘʢʠʭ ʢʘʢ: ʫʩʣʦʚʠʷ ʨʘʙʦʪʳ, ʥʘʛʨʫʟʢʘ, ʟʘʛʨʷʟʥʝʥʠʝ ʪʨʘʥʩʤʠʩʩʠʦʥʥʦʛʦ ʤʘʩʣʘ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʧʨʠʤʝʩʷʤʠ 

ʠ ʜʨ. 

ʆʯʝʥʴ ʯʘʩʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʘʢʪʦʨʦʚ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʦ-

ʮʝʩʩʦʚ ʧʨʦʠʩʭʦʜʠʪ ʚ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʦʡ ʟʘʧʳʣʝʥʥʦʩʪʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [2 ʩ. 437]. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʪʝʭʥʠʢʠ ʚ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʧʦʧʘʜʘʥʠʝ ʤʝʭʘʥʠʯʝ-

ʩʢʠʭ ʧʨʠʤʝʩʝʡ ʚʦ ʚʥʫʪʨʝʥʥʠʝ ʧʦʣʦʩʪʠ ʫʟʣʦʚ ʠ ʘʛʨʝʛʘʪʦʚ ʪʨʘʥʩʤʠʩʩʠʠ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʭʫʜʰʘʝʪ ʵʢʩ-

ʧʣʫʘʪʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʪʨʘʥʩʤʠʩʩʠʦʥʥʦʛʦ ʤʘʩʣʘ ʠ ʚʳʟʳʚʘʝʪ ʧʦʚʳʰʝʥʥʳʡ ʠʟʥʦʩ ʜʝʪʘʣʝʡ [3 ʩ. 688].  
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ʕʪʦʪ ʧʨʦʮʝʩʩ ʦʙʫʩʣʦʚʣʝʥ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʛʘʟʦʦʙʤʝʥʦʤ ʪʨʘʥʩʤʠʩʩʠʠ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ, 

ʧʨʦʪʝʢʘʶʱʠʤ ʧʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʧʦʣʦʩʪʝʡ ʘʛʨʝʛʘʪʦʚ ʩʠʣʦʚʦʡ ʧʝʨʝʜʘʯʠ. ʂʨʦʤʝ ʪʦʛʦ, 

ʧʣʦʭʘʷ ʛʝʨʤʝʪʠʯʥʦʩʪʴ ʧʦʣʦʩʪʝʡ ʪʨʘʥʩʤʠʩʩʠʠ ʫʚʝʣʠʯʠʚʘʝʪ ʨʘʩʭʦʜ ʪʨʘʥʩʤʠʩʩʠʦʥʥʦʛʦ ʤʘʩʣʘ ʠʟ-ʟʘ ʝʛʦ 

ʫʪʝʯʝʢ [4 ʩ. 469]. 

ɺʩʝ ʵʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʚʦʧʨʦʩʳ ʧʦʚʳʰʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʳʭ ʪʨʘʢʪʦʨʦʚ ʷʚʣʷʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʧʦʚʳʰʝʥʠʝ ʥʘʜʝʞʥʦʩʪʠ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʪʨʘʥʩʤʠʩʩʠʠ ʪʨʘʢʪʦʨʘ ʧʫʪʝʤ 

ʩʥʠʞʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʟʘʛʨʷʟʥʝʥʠʷ ʪʨʘʥʩʤʠʩʩʠʦʥʥʦʛʦ ʤʘʩʣʘ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʧʨʠʤʝʩʷʤʠ ʚ ʧʨʦʮʝʩʩʝ 

ʵʢʩʧʣʫʘʪʘʮʠʠ.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ:  

- ʚʳʧʦʣʥʠʪʴ ʘʥʘʣʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʩʧʦʩʦʙʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʧʦʣʦʩʪʝʡ 

ʫʟʣʦʚ ʠ ʘʛʨʝʛʘʪʦʚ ʪʨʘʥʩʤʠʩʩʠʠ; 

- ʨʘʟʨʘʙʦʪʘʪʴ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʩʧʦʩʦʙ ʦʧʨʝʜʝʣʝʥʠʷ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʘʛʨʝʛʘʪʦʚ ʩʠʣʦʚʦʡ ʧʝʨʝʜʘʯʠ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʪʦʯʥʳʡ ʠ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦʡ ʩʧʦʩʦʙ, ʢʦʪʦ-

ʨʳʡ ʙʳ ʤʦʛ ʙʳʪʴ ʧʨʠʤʝʥʠʤ ʢʘʢ ʧʦʩʣʝ ʨʝʤʦʥʪʘ, ʪʘʢ ʠ ʧʨʠ ʦʯʝʨʝʜʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʦʙʩʣʫʞʠʚʘʥʠʷʭ 

ʪʨʘʢʪʦʨʦʚ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʚʝʩʪʥʳ, ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʦʧʨʝʜʝʣʝʥʠʷ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʘʛʨʝʛʘʪʦʚ ʪʨʘʥʩ-

ʤʠʩʩʠʠ. ʉʫʱʝʩʪʚʫʶʱʠʝ ʩʧʦʩʦʙʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʜʚʘ ʢʣʘʩʩʘ: ʧʦʟʚʦʣʷʶʱʠʝ ʦʮʝʥʠʪʴ ʛʝʨʤʝʪʠʯʥʦʩʪʴ 

ʢʘʯʝʩʪʚʝʥʥʦ (ʪ.ʝ. ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʥʘʨʫʞʠʪʴ ʤʝʩʪʘ ʨʘʟʛʝʨʤʝʪʠʟʘʮʠʠ) ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦ (ʧʦʢʘʟʳʚʘʶʪ 

ʥʘʩʢʦʣʴʢʦ ʛʝʨʤʝʪʠʯʥʳ ʘʛʨʝʛʘʪʳ ʪʨʘʥʩʤʠʩʩʠʠ ʙʝʟ ʫʢʘʟʘʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʤʝʩʪ ʨʘʟʛʝʨʤʝʪʠʟʘʮʠʠ).  

ʈʘʩʩʤʦʪʨʠʤ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʩʧʦʩʦʙʳ. 

- ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʦʤʳʣʴʥʦʡ ʵʤʫʣʴʩʠʠ. ʕʤʫʣʴʩʠʶ ʥʘʥʦʩʷʪ ʥʘ ʢʦʥʪʨʦʣʠʨʫʝʤʳʝ ʫʯʘʩʪʢʠ ʢʦʨʧʫ-

ʩʘ ʪʨʘʥʩʤʠʩʩʠʠ ʠ ʩʦʟʜʘʶʪ ʠʟʙʳʪʦʯʥʦʝ ʜʘʚʣʝʥʠʝ ʚʥʫʪʨʠ ʧʦʣʦʩʪʝʡ ʪʨʘʥʩʤʠʩʩʠʠ. ʕʪʦʪ ʩʧʦʩʦʙ ʥʘʠʙʦʣʝʝ 

ʧʨʦʩʪ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʫʩʣʦʚʠʡ, ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʦʧʨʝʜʝʣʠʪʴ ʤʝʩʪʘ ʨʘʟʛʝʨʤʝʪʠʟʘʮʠʠ. 

ʆʜʥʘʢʦ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʭ ʛʘʙʘʨʠʪʥʳʭ ʨʘʟʤʝʨʘʭ ʘʛʨʝʛʘʪʦʚ ʪʨʘʥʩʤʠʩʩʠʠ ʠ ʩʣʦʞʥʦʡ ʢʦʤʧʦʥʦʚʢʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ ʚ ʩʚʷʟʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʥʘ ʧʨʦʚʝʜʝʥʠʝ 

ʜʘʥʥʦʡ ʦʧʝʨʘʮʠʠ.  

ʂʨʦʤʝ ʪʦʛʦ, ʵʪʦʪ ʩʧʦʩʦʙ ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʩʪʠ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʦʮʝʥʢʫ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʘʛʨʝʛʘ-

ʪʦʚ ʪʨʘʥʩʤʠʩʩʠʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʦʩʦʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ ʟʘʚʦʜʘ ʠʣʠ ʩʧʝʮʠʘʣʠʟʠʨʦ-

ʚʘʥʥʳʭ ʨʝʤʦʥʪʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ.  

- ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʮʚʝʪʥʦʛʦ ʛʘʟʘ, ʢʦʪʦʨʳʡ ʧʦʜʘʶʪ ʚ ʧʦʣʦʩʪʠ ʘʛʨʝʛʘʪʦʚ ʪʨʘʥʩʤʠʩʩʠʡ ʧʦʜ ʠʟʙʳʪʦʯ-

ʥʳʤ ʜʘʚʣʝʥʠʝʤ. ʕʪʦʪ ʩʧʦʩʦʙ ʧʦʟʚʦʣʷʝʪ, ʢʘʢ ʠ ʧʨʝʜʳʜʫʱʠʡ, ʦʮʝʥʠʪʴ ʛʝʨʤʝʪʠʯʥʦʩʪʴ ʪʦʣʴʢʦ ʢʘʯʝʩʪʚʝʥ-

ʥʦ ʠ ʥʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʚʝʩʪʠ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʦʮʝʥʢʫ. 

- ʆʧʨʝʜʝʣʝʥʠʝ ʤʝʩʪ ʨʘʟʛʝʨʤʝʪʠʟʘʮʠʠ ʧʦʣʦʩʪʝʡ ʘʛʨʝʛʘʪʦʚ ʪʨʘʥʩʤʠʩʩʠʠ ʩʦʟʜʘʥʠʝʤ ʚ ʥʠʭ ʠʟʙʳ-

ʪʦʯʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʧʦʛʨʫʞʝʥʠʝʤ ʚ ʚʦʜʫ. ʕʪʠʤ ʩʧʦʩʦʙʦʤ ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ ʧʦ ʧʫʟʳʨʴʢʘʤ ʚʳʭʦʜʷʱʝ-

ʛʦ ʚʦʟʜʫʭʘ ʜʘʞʝ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʥʘʨʫʰʝʥʠʷ ʫʧʣʦʪʥʝʥʠʡ. ʆʜʥʘʢʦ ʦʥ ʧʨʠʤʝʥʠʤ ʜʣʷ ʥʝʙʦʣʴʰʠʭ ʜʝʪʘ-

ʣʝʡ, ʫʟʣʦʚ ʠ ʘʛʨʝʛʘʪʦʚ. ɺ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʫʩʣʦʚʠʷʭ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʦʪ ʩʧʦʩʦʙ ʚʝʩʴʤʘ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ. 

- ʇʦ ʚʨʝʤʝʥʠ ʧʘʜʝʥʠʷ ʜʘʚʣʝʥʠʷ ʚ ʧʦʣʦʩʪʠ ʪʨʘʥʩʤʠʩʩʠʠ.  

ʇʨʠ ʵʪʦʤ ʚʦʟʜʫʭ ʥʘʛʥʝʪʘʝʪʩʷ ʚ ʢʘʨʪʝʨ ʜʦ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʘ ʟʘʪʝʤ ʨʝʟʢʦ ʟʘʢʨʳʚʘʝʪʩʷ 

ʢʨʘʥ ʧʦʜʘʯʠ. ɺʨʝʤʷ ʧʘʜʝʥʠʷ ʜʘʚʣʝʥʠʷ ʠʟʤʝʨʷʝʪʩʷ ʩʝʢʫʥʜʦʤʝʨʦʤ. ʅʝʜʦʩʪʘʪʦʢ ʵʪʦʛʦ ʩʧʦʩʦʙʘ ʟʘʢʣʶʯʘ-

ʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ ʙʦʣʴʰʠʭ ʥʘʨʫʰʝʥʠʷʭ ʫʧʣʦʪʥʝʥʠʡ ʩʢʦʨʦʩʪʴ ʧʘʜʝʥʠʷ ʜʘʚʣʝʥʠʷ ʙʫʜʝʪ ʟʥʘʯʠʪʝʣʴʥʦʡ ʠ 

ʟʘʤʝʨʠʪʴ ʚʨʝʤʷ ʧʘʜʝʥʠʷ ʜʘʚʣʝʥʠʷ ʦʯʝʥʴ ʩʣʦʞʥʦ. ʂʨʦʤʝ ʪʦʛʦ, ʵʪʦʪ ʩʧʦʩʦʙ ʥʝ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ 

ʢʦʥʢʨʝʪʠʢʝ ʤʝʩʪʘ ʨʘʟʛʝʨʤʝʪʠʟʘʮʠʠ. 

- ʆʮʝʥʢʘ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʠ ʚʳʷʚʣʝʥʠʝ ʜʝʬʝʢʪʦʚ ʩʙʦʨʢʠ ʘʛʨʝʛʘʪʦʚ ʪʨʘʥʩʤʠʩʩʠʠ ʚʥʝʰʥʠʤ ʦʩʤʦʪ-

ʨʦʤ ʚ ʧʨʦʮʝʩʩʝ ʩʪʝʥʜʦʚʦʡ ʦʙʢʘʪʢʠ. ʕʪʦʪ ʩʧʦʩʦʙ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʚʨʝʤʝʥʠ. 

ɼʣʷ ʫʩʢʦʨʝʥʠʷ ʦʙʥʘʨʫʞʝʥʠʷ ʤʝʩʪ ʨʘʟʛʝʨʤʝʪʠʟʘʮʠʠ, ʦʮʝʥʠʚʘʝʤʳʭ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʪʝʯʝʡ, ʚ ʠʩ-

ʧʳʪʫʝʤʦʤ ʢʘʨʪʝʨʝ, ʟʘʧʨʘʚʣʝʥʥʦʤ ʤʘʩʣʦʤ, ʩʦʟʜʘʝʪʩʷ ʠʟʙʳʪʦʯʥʦʝ ʜʘʚʣʝʥʠʝ 0,05ï0,01 ʄʇʘ. 

- ʂʘʨʪʝʨʳ ʦʧʨʝʩʩʦʚʳʚʘʶʪʩʷ ʩʞʘʪʳʤ ʚʦʟʜʫʭʦʤ, ʢʦʛʜʘ ʪʨʘʥʩʤʠʩʩʠʷ ʥʝ ʟʘʧʨʘʚʣʝʥʘ ʤʘʩʣʦʤ. ʇʨʠ 

ʥʘʨʫʰʝʥʠʠ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʫʧʣʦʪʥʝʥʠʡ ʪʨʘʥʩʤʠʩʩʠʠ ʜʠʬʤʘʥʦʤʝʪʨ ʧʦʢʘʞʝʪ ʧʝʨʝʧʘʜ ʜʘʚʣʝʥʠʷ ʜʦ ʠ ʧʦ-

ʩʣʝ ʤʝʨʥʦʡ ʜʠʘʬʨʘʛʤʳ. ʕʪʦʪ ʩʧʦʩʦʙ ʜʘʝʪ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʦʮʝʥʢʫ ʛʝʨʤʝʪʠʯʥʦʩʪʠ. ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʤʦʞ-

ʥʦ ʦʪʥʝʩʪʠ ʤʘʣʫʶ ʪʦʯʥʦʩʪʴ ʟʘʤʝʨʘ ʠ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪ ʨʘʟʛʝʨʤʝʪʠʟʘʮʠʠ. 

- ʆʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʘ ʟʘʛʨʷʟʥʝʥʠʷ ʪʨʘʥʩʤʠʩʩʠʦʥʥʦʛʦ ʤʘʩʣʘ ʘʙʨʘʟʠʚʦʤ. ʇʨʠ ʦʮʝʥʢʝ ʛʝʨʤʝʪʠʯʥʦʩʪʠ 

ʘʛʨʝʛʘʪʦʚ ʪʨʘʥʩʤʠʩʩʠʠ ʵʪʠʤ ʩʧʦʩʦʙʦʤ ʦʪʙʠʨʘʶʪʩʷ ʧʨʦʙʳ ʤʘʩʣʘ ʠʟ ʫʟʣʦʚ ʠ ʘʛʨʝʛʘʪʦʚ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦ-

ʜʝʨʞʘʥʠʝ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʠʤʝʩʝʡ. ʕʪʦʪ ʩʧʦʩʦʙ ʦʯʝʥʴ ʪʨʫʜʦʝʤʦʢ ʠ ʪʨʝʙʫʝʪ ʜʣʠʪʝʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ. 

ɸʥʘʣʠʟ ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ ʩʧʦʩʦʙʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʧʦʣʦʩʪʝʡ ʪʨʘʥʩʤʠʩʩʠʠ ʧʦʢʘʟʳ-

ʚʘʝʪ, ʯʪʦ ʩʧʦʩʦʙʳ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʠʪʴ ʩʪʝʧʝʥʴ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʠ ʙʦ-

ʣʝʝ ʧʨʠʝʤʣʝʤʳ ʜʣʷ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʚʳʧʫʩʢʘʚʰʠ ʠ ʨʝʤʦʥʪʠʨʫʝʤʳʭ ʪʨʘʢʪʦʨʦʚ, ʘ ʪʘʢʞʝ ʜʣʷ ʜʠʘʛʥʦ-

ʩʪʠʨʦʚʘʥʠʷ ʠʭ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʆʜʥʘʢʦ ʵʪʠ ʩʧʦʩʦʙʳ ʥʝ ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ ʢʦʥʢʨʝʪʥʳʝ 

ʤʝʩʪʘ ʨʘʟʛʝʨʤʝʪʠʟʘʮʠʠ, ʯʪʦ ʚʝʩʴʤʘ ʚʘʞʥʦ ʚ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʫʩʣʦʚʠʷʭ. 
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ʇʦʵʪʦʤʫ ʜʣʷ ʦʮʝʥʢʠ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʘʛʨʝʛʘʪʦʚ ʪʨʘʥʩʤʠʩʩʠʠ ʥʝʦʙʭʦʜʠʤ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʩʧʦʩʦʙ, 

ʢʦʪʦʨʳʡ ʙʳ ʩʦʯʝʪʘʣ ʚ ʩʝʙʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʩʪʦʨʦʥʳ ʢʘʢ ʢʘʯʝʩʪʚʝʥʥʦʡ, ʪʘʢ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʩʧʦʩʦʙʘ ʦʧʨʝʜʝʣʝʥʠʷ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʘʛʨʝʛʘʪʦʚ ʪʨʘʥʩʤʠʩʩʠʠ ʙʳ-

ʣʠ ʧʨʠʥʷʪʳ ʟʘ ʦʩʥʦʚʫ ʜʚʘ ʩʧʦʩʦʙʘ: ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ (ʧʦ ʟʘʤʝʨʫ ʚʝʣʠʯʠʥʳ ʜʘʚʣʝʥʠʷ ʚʦʟʜʫʭʘ, 

ʢʦʪʦʨʦʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʧʦʣʦʩʪʷʭ ʪʨʘʥʩʤʠʩʩʠʠ ʧʨʠ ʥʘʛʥʝʪʘʥʠʠ ʚ ʥʝʝ ʚʦʟʜʫʭʘ ʩ ʫʩʪʨʦʡʩʪʚʦʤ ʩ ʟʘʜʘʥ-

ʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ) ʠ ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ (ʦʧʨʝʜʝʣʝʥʠʝ ʤʝʩʪ ʨʘʟʛʝʨʤʝʪʠʟʘʮʠʠ ʧʦ ʩʪʨʫʡʢʘʤ 

ʮʚʝʪʥʦʛʦ ʛʘʟʘ (ʜʳʤʘ), ʧʦʩʪʫʧʘʶʱʝʛʦ ʚ ʪʨʘʥʩʤʠʩʩʠʶ ʧʦʜ ʦʧʨʝʜʝʣʝʥʥʳʤ ʜʘʚʣʝʥʠʝʤ). 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫʜʦʙʥʝʝ ʚʩʝʛʦ ʦʮʝʥʠʚʘʪʴ ʛʝʨʤʝʪʠʯʥʦʩʪʴ ʪʨʘʢʪʦʨʥʳʭ ʪʨʘʥʩʤʠʩʩʠʡ ʢʦʣʠʯʝʩʪ-

ʚʝʥʥʦ (ʜʠʘʤʝʪʨʦʤ ʠʣʠ ʧʣʦʱʘʜʴʶ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʦʪʚʝʨʩʪʠʷ, ʢʦʪʦʨʦʝ ʟʘʤʝʥʷʝʪ ʩʦʙʦʡ ʚʩʝ ʧʨʦʧʫʩʢʘʶ-

ʱʠʝ ʚʦʟʜʫʭ ʥʝʧʣʦʪʥʦʩʪʠ). 

ɼʣʷ ʦʮʝʥʢʠ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʘʛʨʝʛʘʪʦʚ ʪʨʘʥʩʤʠʩʩʠʠ ʪʨʘʢʪʦʨʘ ʜʠʘʤʝʪʨʦʤ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʦʪʚʝʨ-

ʩʪʠʷ ʥʘʤʠ ʧʨʦʚʝʜʝʥʳ ʦʧʳʪʳ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʠʣʠ ʦʧʨʝʜʝʣʠʪʴ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʩʦʟʜʘʚʘʝʤʳʤ ʚʦʟʜʫ-

ʭʦʜʫʚʢʦʡ ʜʘʚʣʝʥʠʝʤ ʠ ʜʠʘʤʝʪʨʦʤ ʦʪʚʝʨʩʪʠʷ ʚ ʜʠʘʬʨʘʛʤʝ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ 

ʙʳʣ ʧʦʩʪʨʦʝʥ ʪʘʨʠʨʦʚʦʯʥʳʡ ʛʨʘʬʠʢ, ʢʦʪʦʨʳʡ ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢ ʠʟʤʝʥʷʝʪʩʷ ʜʘʚʣʝʥʠʝ ʦʪ ʜʠʘʤʝʪʨʘ ʦʪʚʝʨ-

ʩʪʠʷ ʚ ʜʠʘʬʨʘʛʤʝ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʜʠʘʤʝʪʨʘ ʦʪʚʝʨʩʪʠʷ ʚ ʜʠʘʬʨʘʛʤʝ ʦʪ 1,0 ʜʦ 20,0 ʤʤ ʜʘʚʣʝʥʠʝ ʩʥʠʟʠ-

ʣʦʩʴ ʩ 11,75 ʜʦ 2,64 ʢʇʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʤʝʨʠʚ ʜʘʚʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʩʦʟʜʘʝʪ ʚʦʟʜʫʭʦʜʫʚʢʘ ʚ ʨʝʘʣʴʥʦʡ ʪʨʘʥʩʤʠʩʩʠʠ ʩ ʧʦ-

ʤʦʱʴʶ ʵʪʦʛʦ ʛʨʘʬʠʢʘ, ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʛʝʨʤʝʪʠʯʥʦʩʪʴ ʜʠʘʤʝʪʨʦʤ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʦʪʚʝʨʩʪʠʷ. 

ʇʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʘʛʨʝʛʘʪʦʚ ʪʨʘʥʩʤʠʩʩʠʠ, ʩ ʮʝʣʴʶ ʦʙʥʘʨʫʞʝʥʠʷ ʤʝʩʪ ʨʘʟʛʝʨʤʝ-

ʪʠʟʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʘʪʴ ʚ ʧʦʣʦʩʪʠ ʩʠʣʦʚʦʡ ʧʝʨʝʜʘʯʠ ʜʳʤ ʦʪ ʜʳʤʦʛʝʥʝʨʘʪʦʨʘ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʤʝʩʪ ʨʘʟʛʝʨʤʝʪʠʟʘʮʠʠ ʩ ʧʦʤʦʱʴʶ ʜʳʤʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʥʘ ʥʝ ʟʘʧʨʘʚʣʝʥ-

ʥʳʭ ʪʨʘʥʩʤʠʩʩʠʷʭ ʧʦʩʣʝ ʢʘʧʠʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʘ ʪʨʘʢʪʦʨʦʚ, ʘ ʪʘʢʞʝ ʧʨʠ ʟʘʤʝʥʝ ʪʨʘʥʩʤʠʩʩʠʦʥʥʦʛʦ ʤʘʩ-

ʣʘ ʚʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ˉ 3.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʘʛʘʝʤʳʡ ʩʧʦʩʦʙ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʩʪʠ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʦʮʝʥʢʫ ʛʝʨ-

ʤʝʪʠʯʥʦʩʪʠ ʪʨʘʥʩʤʠʩʩʠʠ, ʠʩʧʦʣʴʟʫʷ ʝʝ ʚ ʢʘʯʝʩʪʚʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʧʘʨʘʤʝʪʨʘ, ʯʪʦ ʦʯʝʥʴ ʚʘʞʥʦ, ʢʘʢ ʚ 

ʨʝʤʦʥʪʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʪʘʢ ʠ ʚ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʪʴ ʢʦʥʢʨʝʪʥʳʝ ʤʝʩʪʘ 

ʨʘʟʛʝʨʤʝʪʠʟʘʮʠʠ ʫʟʣʦʚ ʠ ʘʛʨʝʛʘʪʦʚ ʩʠʣʦʚʦʡ ʧʝʨʝʜʘʯʠ. 

 

ʃʠʪʝʨʘʪʫʨʘ: 
1. ɻʥʠʣʦʤʝʜʦʚ ɺ.ɻ., ʂʫʟʥʝʮʦʚ ʉ.ɸ., ʗʥʟʠʥ ɺ.ʄ. ʄʦʜʝʨʥʠʟʘʮʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʝʨʚʠʩʘ ʚ ɸʇʂ // 

ʉʝʣʴʩʢʠʡ ʤʝʭʘʥʠʟʘʪʦʨ. ï 2014. ï ˉ10. ï ʉ. 16-17. 

2. ʗʥʟʠʥ ɺ.ʄ., ʗʥʟʠʥʘ ɽ.ɺ. ɿʘʧʳʣʝʥʥʦʩʪʴ ʚʦʟʜʫʭʘ ʟʦʥʝ ʨʘʙʦʪʳ ʪʨʘʥʩʤʠʩʩʠʠ ʪʨʘʢʪʦʨʘ  

// ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ɸʇʂ. ʉʙ. ʥʘʫʯ. ʪʨʫʜʦʚ ï 2020. ï ʉ. 436-439. 

3. ʗʥʟʠʥ ɺ.ʄ., ʗʥʟʠʥʘ ɽ.ɺ. ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʩʧʦʩʦʙ ʦʧʨʝʜʝʣʝʥʠʷ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʪʨʘʥʩʤʠʩʩʠʠ 

ʪʨʘʢʪʦʨʘ // ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ɸʇʂ. ʉʙ. ʥʘʫʯ. ʪʨʫʜʦʚ ï 2018. ï ʉ. 687-690. 

4. ʗʥʟʠʥ ɺ.ʄ., ʗʥʟʠʥʘ ɽ.ɺ., ʄʘʤʘʡ ʆ.ɺ. ɺʣʠʷʥʠʝ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʪʨʘʥʩʤʠʩʩʠʠ ʪʨʘʢʪʦʨʘ ʥʘ ʠʟʥʦʩ 

ʜʝʪʘʣʝʡ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʤʘʩʣʘ // ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ɸʇʂ. ʉʙ. 

ʥʘʫʯ. ʪʨʫʜʦʚ ï 2019. ï ʉ. 468-471. 

 

 

 

 

 

 

 

 

 



200 

 

ȷɋɐɜɎɥ 2. 

 
ȳȦȹȽȳȴȫ ȴȧȫȷȵȫȽȫȳȮȫ ȮȳȳȴȨȦȼȮȴȳȳȴȩȴ ȶȦȭȨȮȸȮɅ  

ȵȶȮȶȴȪȴȴȧȹȷȸȶȴȯȷȸȨȦ, ȷȸȶȴȮȸȫȱɂȷȸȨȦ Ȯ ȭȫȲȱȫȹȷȸȶȴȯȷȸȨȦ 
 

 

 

ʋɼʂ 574. 631.4 

 

ʕʌʌɽʂʊʀɺʅʆʉʊʔ ʌʋʅʂʎʀʆʅʀʈʆɺɸʅʀʗ ɿɽʄʃɽʇʆʃʔɿʆɺɸʅʀʗ ʀ ʉʆʉʊʆʗʅʀɽ  

ɿɽʄɽʃʔ ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʆɻʆ ʅɸɿʅɸʏɽʅʀʗ 

 

ɹʘʣʢʠʟʦʚ ɸ.ɹ.; 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ çʇʨʠʨʦʜʦʦʙʫʩʪʨʦʡʩʪʚʦ ʠ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʝè, ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʌɻɹʆʋ ɺʆ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ɻɸʋ, ʛ. ʅʘʣʴʯʠʢ, ʈʦʩʩʠʷ; 

ʝ-mail: afrasim_1960@mail.ru 

ɻʫʧʧʦʝʚʘ ɼ.ʉ.; 

ʩʪʫʜʝʥʪʢʘ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ çɿʝʤʣʝʫʩʪʨʦʡʩʪʚʦ ʠ ʢʘʜʘʩʪʨʳè, 

ʌɻɹʆʋ ɺʆ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ɻɸʋ, ʛ. ʅʘʣʴʯʠʢ, ʈʦʩʩʠʷ; 

ʍʘʰʫʢʘʝʚʘ ɸ.ɸ.; 

ʩʪʫʜʝʥʪʢʘ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ 21.03.02 çɿʝʤʣʝʫʩʪʨʦʡʩʪʚʦ ʠ ʢʘʜʘʩʪʨʳè 

ʌɻɹʆʋ ɺʆ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ɻɸʋ, ʛ. ʅʘʣʴʯʠʢ, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ 
ɺ ʩʪʘʪʴʝ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʚʳʨʘʙʦʪʢʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʠ ʧʦʚʳʰʝʥʠʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʩʦʩʪʦʷʥʠʝ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʝʤʣʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʨʘʮʠʦʥʘʣʠʟʘʮʠʷ, 

ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʫʱʝʨʙ, ʥʘʨʦʜʥʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʢʦʤʧʣʝʢʩ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʘʛʨʘʨʥʦʝ 

ʧʨʦʠʟʚʦʜʩʪʚʦ.  

 

THE EFFICIENCY OF THE FUNCTIONING OF LAND USE AND THE CONDITION  

OF AGRICULTURAL LAND  

 

Balkizov A.B.; 
Associate Professor of the Department çNature Management and Water Useè,  

ʩandidate of Technical Sciences, Associate Professor 

FSBEI HE Kabardino-Balkarian SAU, Nalchik, Russia; 

ʝ-mail: afrasim_1960@mail.ru 

Guppoeva D.S.; 

Student of the field of study "Land management and cadastre" 

FSBEI HE Kabardino-Balkarian SAU, Nalchik, Russia 

Khashukaeva A.A.; 

Student of the field of study "Land management and cadastre" 

FSBEI HE Kabardino-Balkarian SAU, Nalchik, Russia 

 

Annotation 

The article formulates recommendations for the development of state policy and improving the effi-

ciency of the use of agricultural land, as well as analyzes the effectiveness and state of practical use of agricul-

tural land.  

Keywords: agricultural lands, ecological rationalization, environmental damage, national economic 

complex, land use efficiency, agricultural production. 

 

 

ʝʤʣʷ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʜʣʷ ʯʝʣʦʚʝʯʝʩʪʚʘ ʦʙʲʝʢʪʦʤ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʤʠʨʘ. ʅʝ ʙʫʜʴ ʟʝʤʣʠ ï 

ʥʝ ʙʳʣʦ ʠ ʯʝʣʦʚʝʯʝʩʪʚʘ ʩʦ ʚʩʝʤʠ ʝʛʦ ʧʨʦʙʣʝʤʘʤʠ [3]. ɿʥʘʯʝʥʠʝ ʟʝʤʣʠ ʢʘʢ ʛʣʘʚʥʦʛʦ ʥʘʮʠʦ-

ʥʘʣʴʥʦʛʦ ʙʦʛʘʪʩʪʚʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʚʩʝʛʦ ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ, ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʥʝ-

ʦʙʭʦʜʠʤʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʝʝ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɺʘʞʥʳʤ ʬʘʢʪʦʨʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʵʬʬʝʢ-
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ʪʠʚʥʦʩʪʴ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʷʚʣʷʝʪʩʷ ʩʦʩʪʦʷʥʠʝ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʢʦʪʦʨʦʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠʨʦʜ-

ʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ [5]. 

 ɺ ʈʦʩʩʠʠ, ʢʘʢ ʠ ʚʦ ʚʩʝʤ ʤʠʨʝ, ʘʛʨʘʨʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʷʚʣʷʝʪʩʷ ʞʠʟʥʝʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʩʬʝʨʦʡ 

ʥʘʨʦʜʥʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ɽʛʦ ʩʦʩʪʦʷʥʠʝ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʢʘʟʳʚʘʶʪ 

ʨʝʰʘʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʫʨʦʚʝʥʴ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʙʣʘʛʦʩʦʩʪʦʷʥʠʝ ʥʘʨʦʜʘ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ, ʚʘʞʥʝʡʰʝʝ ʟʥʘʯʝʥʠʝ ʟʝʤʣʠ, ʢʘʢ ʦʩʥʦʚʳ ʞʠʟʥʠ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʨʦʜʦʚ, ʧʨʦʞʠʚʘʶʱʠʭ ʥʘ ʝʝ ʪʝʨ-

ʨʠʪʦʨʠʠ, ʦʧʨʝʜʝʣʷʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠ ʦʭʨʘʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, 

ʯʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʚʘʞʥʦʡ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʠ ʧʦʣʠʪʠʢʠ ʣʶʙʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ. 

ʈʘʥʝʝ ʠʥʬʦʨʤʘʮʠʷ ʦ ʟʝʤʣʝ ʦʛʨʘʥʠʯʠʚʘʣʘʩʴ ʨʝʛʠʩʪʨʘʮʠʝʡ ʟʝʤʣʝʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ 

ʫʯʝʪʦʤ ʟʝʤʝʣʴ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʣʦ ʧʦʪʨʝʙʥʦʩʪʴ ʦʙʱʝʩʪʚʘ ʚ ʶʨʠʜʠʯʝʩʢʦʤ ʦʬʦʨʤʣʝʥʠʠ ʧʨʘʚʘ ʥʘ ʙʝʩ-

ʩʨʦʯʥʦʝ ʚʣʘʜʝʥʠʝ ʠ ʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʣʝʡ ʠ ʫʯʝʪʝ ʠʭ ʧʦ ʩʦʩʪʘʚʫ ʫʛʦʜʠʡ, ʚ ʨʘʟʨʝʟʝ ʟʝʤʣʝʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʆʜʥʘʢʦ, ʢʘʯʝʩʪʚʦ ʟʝʤʣʠ ʧʨʠ ʵʪʦʤ ʥʝ ʧʨʠʥʠʤʘʣʦʩʴ ʚʦ ʚʥʠʤʘʥʠʝ. 

 ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʠʟʫʯʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʜʣʷ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʚʳʷʚʣʝʥʠʷ ʠʟʤʝʥʝʥʠʡ, ʠʭ ʦʮʝʥʢʠ, ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠ ʫʩʪʨʘ-

ʥʝʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʥʝʛʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʜʣʷ ʮʝʣʝʡ ʨʝʘʣʴʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʨʠʪʝʨʠʝʚ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ, ʢʘʯʝʩʪʚʘ ʠ ʫʨʦʚʥʷ ʞʠʟʥʠ, ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦ-

ʩʪʠ ʠ ʦʩʦʙʝʥʥʦ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. 

 ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʯʝʪʥʳʤʠ ʜʘʥʥʳʤʠ ʟʝʤʣʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʟʘʥʠʤʘʶʪ ʧʣʦ-

ʱʘʜʴ 402,3 ʤʣʥ ʛʘ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 23,5% ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʟʝʤʝʣʴ ʈʌ (ʨʠʩ. 1). 

 

 
ʈʠʩʫʥʦʢ 1 ï ɿʝʤʝʣʴʥʳʡ ʬʦʥʜ ʈʦʩʩʠʠ 

 

ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʨʘʮʠʦʥʘʣʠʟʘʮʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʣʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʦʨʛʘʥʠʟʘʮʠʦʥ-

ʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ, ʤʝʣʠʦʨʘʪʠʚʥʳʭ, ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʳʭ ʧʨʠʝʤʦʚ, ʦʧʪʠʤʠʟʘʮʠʠ ʩʝ-

ʚʦʦʙʦʨʦʪʦʚ, ʧʦʜʙʦʨʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʩ ʫʯʝʪʦʤ ʨʝʣʴʝʬʘ, ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, ʫʪʦʯʥʝʥʠʷ 

ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤʳ ʟʘʱʠʪʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʠ ʜʨʫʛʠʭ ʤʝʨʦ-

ʧʨʠʷʪʠʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʧʦʚʳʰʝʥʠʶ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʠ ʧʦʣʫʯʝʥʠʶ ʢʘʯʝʩʪʚʝʥʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪ-

ʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ [2]. 

ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʶ ʠʣʠ ʢ ʟʝʤʣʝʚʣʘʜʝʥʠʶ, ʨʘʮʠʦʥʘʣʴʥʦʩʪʴ ʧʨʝʜʧʦʣʘʛʘʝʪ ʮʝʣʝ-

ʩʦʦʙʨʘʟʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʠ ʥʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʣʠ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ ʢʘʢ 

ʠʥʪʝʥʩʠʚʥʳʭ, ʪʘʢ ʠ ʵʢʩʪʝʥʩʠʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʦʩʪʦʷʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʧʣʦʜʦʨʦʜʠʷ 

ʧʦʯʚʳ. ʅʦ ʧʨʠʤʝʥʝʥʠʝ ʠʥʪʝʥʩʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʥʝ ʜʦʣʞʥʦ ʧʨʠʚʦʜʠʪʴ ʢ ʩʥʠʞʝʥʠʶ ʧʣʦʜʦʨʦʜʠʷ ʟʝʤʝʣʴ ʠ 

ʚʳʙʳʪʠʶ ʠʭ ʠʟ ʩʨʝʜʩʪʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

 ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʫʱʝʨʙ ʦʪ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʧʨʦʷʚʣʷʝʪʩʷ ʢʘʢ ʚ ʚʠ-

ʜʝ ʧʨʷʤʳʭ ʧʦʪʝʨʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʩʥʠʞʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ, ʪʘʢ ʠ ʚ ʚʠʜʝ ʠʟʜʝʨʞʝʢ ʢʦʤʧʝʥʩʘʮʠʦʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʥʘʧʨʘʚʣʷʝʤʳʭ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʥʘʨʫ-

ʰʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ [4]. ʇʦʵʪʦʤʫ ʝʛʦ ʩʪʦʠʤʦʩʪʥʦʝ ʠʟʤʝʨʝʥʠʝ ʜʦʣʞʥʦ ʚʢʣʶʯʘʪʴ ʢʨʦʤʝ ʨʘʩʭʦʜʦʚ ʥʘ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʥʘʨʫʰʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʝʤʝʣʴ ʝʱʝ ʠ ʩʪʦʠʤʦʩʪʴ ʫʪʨʘʯʝʥʥʦʛʦ ʠʤʠ ʧʣʦʜʦʨʦʜʠʷ, ʘ ʪʘʢʞʝ 

ʫʧʫʱʝʥʥʦʡ ʚʳʛʦʜʳ. ʕʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʚʝʣʠʯʠ-

ʥʳ ʧʨʠʯʠʥʝʥʥʦʛʦ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʫ ʫʱʝʨʙʘ.  
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 ɺ ʫʩʣʦʚʠʷʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʪʨʘʩʣʠ ʠ ʫʛʣʫʙʣʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠ 
ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ ʧʨʦʙʣʝʤʘ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʫʩʪʦʡʯʠʚʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ 
ʠ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʩʦʚʨʝʤʝʥʥʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʦʩʪʘʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʥʘʩʝʣʝʥʠʷ 
ʧʨʦʜʦʚʦʣʴʩʪʚʠʝʤ. ʆʥʘ ʦʩʥʦʚʘʥʘ ʥʘ ʚʩʝ ʙʦʣʴʰʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʝʭʥʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ. 
ʇʠʪʘʪʝʣʴʥʳʝ ʨʝʟʝʨʚʳ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʥʝ ʙʝʟʛʨʘʥʠʯʥʳ, ʥʘʛʨʫʟʢʘ ʥʘ ʥʠʭ ʫʚʝ-
ʣʠʯʠʚʘʝʪʩʷ, ʪ.ʢ. ʥʘʩʝʣʝʥʠʝ ɿʝʤʣʠ ʨʘʩʪʝʪ, ʘ ʧʣʦʱʘʜʴ ʧʣʦʜʦʨʦʜʥʳʭ ʟʝʤʝʣʴ ʩʦʢʨʘʱʘʝʪʩʷ. ʋʚʝʣʠʯʠʚʘʝʪʩʷ 
ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʫʱʝʨʙ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʧʦʪʝʨʷʤʠ, ʢʦʪʦʨʳʝ ʦʙʫʩʣʦʚʣʝʥʳ ʥʝʛʘʪʠʚʥʳʤʠ ʚʦʟʜʝʡʩʪ-
ʚʠʷʤʠ ʥʘ ʵʢʦʩʠʩʪʝʤʫ. 

 ʇʨʠʦʨʠʪʝʪ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʨʠʛʦʜʥʳʝ ʧʦ ʩʚʦʠʤ ʭʘʨʘʢ-
ʪʝʨʠʩʪʠʢʘʤ ʜʣʷ ʚʝʜʝʥʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʟʝʤʣʠ ʧʨʝʞʜʝ ʚʩʝʛʦ ʜʦʣʞʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʩʝʣʴʩʢʦʭʦ-
ʟʷʡʩʪʚʝʥʥʳʭ ʮʝʣʷʭ. ɼʣʷ ʥʝʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʫʞʜ ʜʦʣʞʥʳ ʧʨʝʜʦʩʪʘʚʣʷʪʴʩʷ ʟʝʤʣʠ, ʢʦʪʦʨʳʝ ʥʝ 
ʧʨʠʛʦʜʥʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʣʶʙʳʭ ʟʝʤʝʣʴ ʩʚʷʟʘʥʦ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʨʦʚʝʜʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ, ʧʨʝʜʫʩʤʘʪ-
ʨʠʚʘʶʱʠʭ ʧʦʚʳʰʝʥʠʝ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ. ɼʦ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʙʳʪʴ ʧʦ-
ʚʨʝʞʜʝʥ ʧʣʦʜʦʨʦʜʥʳʡ ʩʣʦʡ ʧʦʯʚʳ, ʵʪʦʪ ʩʣʦʡ ʥʝʦʙʭʦʜʠʤʦ ʩʥʷʪʴ ʠ ʥʘʧʨʘʚʠʪʴ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʤʝʨ ʧʦ 
ʧʦʚʳʰʝʥʠʶ ʧʣʦʜʦʨʦʜʠʷ ʟʝʤʝʣʴʥʳʭ ʫʛʦʜʠʡ. 

 ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʣʠʪʠʢʘ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪ-
ʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʥʘ ʧʝʨʠʦʜ 2020-2025 ʛʛ. ʟʘʢʨʝʧʣʷʝʪ ʧʨʠʦʨʠʪʝʪʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʟʝ-
ʤʝʣʴʥʦʡ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʝʡ ʩʬʝʨʘʭ ʠ ʠʩʧʦʣʴʟʫʝʪ ʠʭ ʢʘʢ ʦʩʥʦʚʫ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʝʢʪʦʚ ʬʝʜʝʨʘʣʴʥʳʭ 
ʟʘʢʦʥʦʚ, ʟʘʢʦʥʦʚ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʜʨʫʛʠʭ ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʦʚ, ʧʨʦʝʢʪʦʚ ʙʶʜʞʝʪʦʚ 
ʚʩʝʭ ʫʨʦʚʥʝʡ, ʘ ʪʘʢʞʝ ʧʨʠʥʷʪʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ ï ʩʪʨʫʢʪʫʨʥʳʭ ʨʝʰʝʥʠʡ [1,6]. 

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʝʤʣʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʷʚʣʷʶʪʩʷ ʥʘʮʠʦʥʘʣʴʥʳʤ ʜʦʩʪʦʷʥʠʝʤ, 
ʩʦʭʨʘʥʝʥʠʝ ʢʦʪʦʨʦʛʦ ʜʣʷ ʞʠʚʫʱʠʭ ʠ ʙʫʜʫʱʠʭ ʧʦʢʦʣʝʥʠʡ ʛʨʘʞʜʘʥ ʈʦʩʩʠʠ ʷʚʣʷʝʪʩʷ ʟʘʜʘʯʝʡ ʧʝʨʚʦʩʪʝ-
ʧʝʥʥʦʡ ʚʘʞʥʦʩʪʠ. 
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ʤʦʜʝʣʠʨʦʚʘʥʠʝ. 
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Annotation 

The article substantiates the application of economic and mathematical methods in land management, 

considers the types of models used in land management. The sequence of the main stages of computer model-

ing is analyzed. 

 

 

ʘʮʠʦʥʘʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʪʝʨʨʠʪʦʨʠʠ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʝʢʪʦʚ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʦʧʪʠʤʠʟʘʮʠʠ ʩʪʨʫʢʪʫʨʳ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ï ʵʪʦ ʦʜʥʘ ʠʟ ʢʣʶʯʝʚʳʭ ʪʘʢʪʠʯʝʩʢʠʭ ʮʝʣʝʡ 

ʫʧʨʘʚʣʝʥʠʷ. ɺ ʫʩʣʦʚʠʷʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʘʥʢʮʠʡ ʠ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʤʠʨʦʚʳʭ ʨʳʥʢʦʚ ʧʨʦʙʣʝʤʘ ʧʨʦʜʦ-

ʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʘʥʦʚʠʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʚʘʞʥʳʭ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʠ ʩʪʘ-

ʙʠʣʴʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʢʘʞʜʦʡ ʩʪʨʘʥʳ [1, ʩ.10].  

ʉʦʛʣʘʩʥʦ ɼʦʢʪʨʠʥʝ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʌ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʧʦʣʠ-

ʪʠʢʘ ʚ ʩʬʝʨʝ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʢʣʶʯʘʝʪ ʦʨʛʘʥʠʟʘʮʠʶ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ï ʨʘʩʰʠʨʝʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ, ʨʘʩʰʠʨʝʥʠʝ ʧʦʩʝ-

ʚʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ, ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʠ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʦ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʩʠʩʪʝʤ [2]. 

ʅʘ ʥʘʯʘʣʦ 2021ʛ. ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʚ ʈʦʩʩʠʠ ʧʨʠʭʦʜʠʣʦʩʴ 1,50 ʛʘ ʩʝʣʴʭʦʟʫʛʦʜʠʡ, ʵʪʦ ʦʜʠʥ ʠʟ 

ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʤʠʨʝ. ɹʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʧʣʦʱʘʜʠ ʩʝʣʴʭʦʟʫʛʦʜʠʡ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ 

ʠʤʝʶʪ ʪʦʣʴʢʦ ʂʘʥʘʜʘ ʠ ɸʚʩʪʨʘʣʠʷ 1,64 ʠ 14,3 ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʝ ʜʘʥʥʳʡ ʧʦʢʘʟʘ-

ʪʝʣʴ 0,25 ʛʘ. ʊʘʢʦʡ ʤʦʱʥʳʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʨʝʩʫʨʩ ʢʘʢ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ ʜʦʣʞʝʥ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴʩʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ. 

ʅʘ ʬʦʥʝ ʟʥʘʯʠʪʝʣʴʥʳʭ ʟʝʤʝʣʴʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʚ ʈʌ ʧʦʚʳʰʘʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʙʦʩʥʦʚʘʥʠʶ 

ʧʨʦʝʢʪʥʳʭ ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʳʭ ʨʝʰʝʥʠʡ, ʧʦʵʪʦʤʫ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʰʠʨʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ 

ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʠ ʵʢʦʥʦʤʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʚ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʝ.  

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʘʢʪʫʘʣʴʥʦʡ ʩʪʘʥʦʚʠʪʩʷ ʧʨʦʙʣʝʤʘ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝ-

ʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. ʇʨʠ ʨʝʰʝʥʠʠ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʪʝʥʜʝʥʮʠʠ, ʩʬʦʨʤʠʨʦ-

ʚʘʪʴ ʚʳʚʦʜʳ ʠ ʧʨʠʤʝʥʠʪʴ ʠʭ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʩ ʫʯʝʪʦʤ ʦʧʪʠ-

ʤʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ. 

ɺʥʝʜʨʝʥʠʝ ʵʢʦʥʦʤʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ (ʕʄʄ) ʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʝʪ 

ʧʝʨʝʩʪʨʦʠʪʴ ʚʩʶ ʩʠʩʪʝʤʫ ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʟʝʤʣʝ-

ʫʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ, ʚʳʩʚʦʙʦʜʠʪʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʦʪ 

ʥʝʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʛʦ ʪʨʫʜʘ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʩ ʙʦʣʴʰʝʡ ʧʦʣʴʟʦʡ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ 

ʦʨʛʘʥʠʟʘʮʠʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʭʨʘʥʳ ʟʝʤʝʣʴ. 

 ʆʜʥʦʚʨʝʤʝʥʥʦ ʧʨʠʭʦʜʠʪʩʷ ʩʪʘʣʢʠʚʘʪʴʩʷ ʩ ʚʦʧʨʦʩʘʤʠ, ʵʬʬʝʢʪʠʚʥʦʝ ʨʝʰʝʥʠʝ ʢʦʪʦʨʳʭ ʧʨʘʢʪʠʯʝ-

ʩʢʠ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠ ʢʦʤʧʴʶʪʝʨʦʚ ʵʪʦ: ʦʧʪʠʤʠʟʘʮʠʷ ʪʨʘʥʩ-

ʬʦʨʤʘʮʠʠ ʠ ʨʘʟʤʝʱʝʥʠʷ ʫʛʦʜʠʡ, ʦʧʪʠʤʠʟʘʮʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʩʚʦʝʥʠʶ ʠ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʟʝʤʝʣʴ, ʦʧʪʠʤʠʟʘʮʠʷ ʩʪʨʫʢʪʫʨʳ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ, ʦʧʪʠʤʠʟʘʮʠʷ ʦʨʛʘʥʠʟʘʮʠʠ ʫʛʦʜʠʡ ʠ ʩʝʚʦ-

ʦʙʦʨʦʪʦʚ ʭʦʟʷʡʩʪʚʘ, ʦʧʪʠʤʠʟʘʮʠʷ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʜʨ.  

ɿʝʤʣʷ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʧʦʵʪʦʤʫ ʟʝʤʣʝʫʩʪʨʦʠ-

ʪʝʣʴʥʳʝ ʵʢʦʥʦʤʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʠʤʝʶʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ. ʕʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʟʝʤʣʠ ʟʘʚʠʩʠʪ ʦʪ ʧʨʠʚʣʝʯʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʳʭ, ʜʝʥʝʞʥʳʭ, ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ. ɺ ʪʘʢʠʭ ʤʦʜʝʣʷʭ ʥʝʦʙʭʦ-

ʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʭʦʟʷʡʩʪʚʘ, ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʦʩʥʦʚʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ, ʪʨʫʜʦʚʳʤʠ ʨʝ-

ʩʫʨʩʘʤʠ. 
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ʕʄʄ ʚ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʝ ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʠʟʫʯʘʝʤʳʤʠ ʷʚʣʝʥʠʷʤʠ, ʫʩ-

ʪʘʥʦʚʠʪʴ ʦʙʲʝʤ ʠ ʪʦʯʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ.  

ɺ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʝ ʧʨʠʤʝʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʤʦʜʝʣʠ:  

¶ ʆʧʪʠʤʠʟʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ, ʦʩʥʦʚʘʥʘ ʥʘ ʤʝʪʦʜʘʭ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʣʠʥʝʡʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘ-

ʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʭ ʥʘʭʦʜʠʪʴ ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ ʧʦ ʠʩʢʦʤʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʝ-

ʨʝʤʝʥʥʳʭ ʧʨʠ ʟʘʜʘʥʥʦʡ ʩʠʩʪʝʤʝ ʦʛʨʘʥʠʯʝʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ ʚʠʜʝ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʠ ʥʝʨʘ-

ʚʝʥʩʪʚ.  

¶ ɹʘʣʘʥʩʦʚʘʷ ʤʦʜʝʣʴ, ʦʩʥʦʚʘʥʘ ʥʘ ʚʟʘʠʤʥʦʤ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʠʤʝʶʱʠʭʩʷ ʤʘʪʝʨʠʘʣʴʥʳʭ, ʪʨʫʜʦ-

ʚʳʭ ʠ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ ʠ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʥʠʭ.  

¶ ʕʢʦʥʦʤʠʢʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʦʩʥʦʚʘʥʘ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʩʙʦʨʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ.  

¶ ʄʦʜʝʣʠ ʩʝʪʝʚʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ, ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʣʘʥʦʚ ʧʝʨʝʭʦʜʘ ʢ ʥʦʚʦʤʫ ʩʦʩʪʘʚʫ ʫʛʦʜʠʡ ʥʦʚʳʤ ʩʝʚʦʦʙʦ-

ʨʦʪʘʤ, ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʧʣʘʥʦʚ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʠ ʘʚʪʦʨʩʢʦʛʦ ʥʘʜʟʦʨʘ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʩʥʦʚʥʳʭ ʵʪʘʧʦʚ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ʅʘ ʵʪʘʧʝ ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯʠ ʧʨʦʚʦʜʠʪʩʷ ʝʝ ʢʘʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ. ʧʨʦʙʣʝʤʘ ʦʧʠʩʳʚʘʝʪʩʷ ʥʘ ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʦʤ ʷʟʳʢʝ. ʆʧʨʝʜʝʣʷʝʪʩʷ ʮʝʣʴ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʇʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʦʙʲʝʢʪʘ, ʧʦʜʨʘʟʫʤʝ-

ʚʘʶʱʠʡ ʯʝʪʢʦʝ ʚʳʜʝʣʝʥʠʝ ʦʙʲʝʢʪʘ ʠ ʝʛʦ ʦʩʥʦʚʥʳʭ ʩʚʦʡʩʪʚ. 

ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʨʝʘʣʴʥʳʡ ʦʙʲʝʢʪ ʠʣʠ ʧʨʦʮʝʩʩ ʟʘʤʝʱʘʝʪʩʷ ʤʦʜʝʣʴʶ. ʉʦʩʪʘʚʣʝʥʠʝ ʕʄʄ ʟʘ-

ʢʣʶʯʘʝʪʩʷ ʚ ʫʩʪʘʥʦʚʣʝʥʠʠ ʩʚʷʟʠ ʤʝʞʜʫ ʠʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ, ʥʝʠʟʚʝʩʪʥʳʤʠ ʠ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʝʡ ʚ 

ʚʠʜʝ ʫʨʘʚʥʝʥʠʡ ʠ ʥʝʨʘʚʝʥʩʪʚ.  

ʉʨʝʜʠ ʤʥʦʞʝʩʪʚʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʦʜʝʣʠʨʫʝʤʦʛʦ ʦʙʲʝʢʪʘ ʚʳʜʝʣʷʶʪ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ ʜʣʷ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ. ʇʨʦʚʦʜʠʪʩʷ ʬʦʨʤʘʣʠʟʘʮʠʷ ʟʘʜʘʯʠ, ʩʚʦʡʩʪʚʘ ʠ ʧʨʠʟʥʘʢʠ ʦʙʲʝʢʪʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠʚʦʜʷʪ-

ʩʷ ʢ ʦʧʨʝʜʝʣʝʥʥʦʡ ʬʦʨʤʝ. ʌʦʨʤʘʣʴʥʘʷ ʤʦʜʝʣʴ ʬʠʢʩʠʨʫʝʪ ʩʚʷʟʠ ʤʝʞʜʫ ʠʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʠ ʢʦʥʝʯ-

ʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩ ʧʦʤʦʱʴʶ ʬʦʨʤʫʣ (ʫʨʘʚʥʝʥʠʡ ʠ ʥʝʨʘʚʝʥʩʪʚ). ʅʘ ʜʦʧʫʩʪʠʤʳʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪ-

ʨʦʚ ʥʘʢʣʘʜʳʚʘʶʪʩʷ ʦʛʨʘʥʠʯʝʥʠʷ. ɺ ʵʢʦʥʦʤʠʢʝ ʵʪʠ ʦʛʨʘʥʠʯʝʥʠʷ ʩʣʝʜʫʶʪ ʠʟ ʠʤʝʶʱʠʭʩʷ ʨʝʩʫʨʩʦʚ. 

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʨʝʰʝʥʠʠ ʚʦʧʨʦʩʦʚ ʧʝʨʝʫʩʪʨʦʡʩʪʚʘ ʟʝʤʝʣʴ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩʚʷʟʴ ʤʝʞʜʫ ʥʘ-

ʣʠʯʠʝʤ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʬʦʥʜʘ, ʟʘʪʨʘʪʘʤʠ ʥʘ ʧʝʨʝʚʦʜ ʟʝʤʝʣʴ ʚ ʜʨʫʛʠʝ ʚʠʜʳ ʠ ʦʙʱʝʡ ʩʫʤʤʦʡ ʢʘʧʠʪʘʣʴ-

ʥʳʭ ʚʣʦʞʝʥʠʡ, ʠʜʫʱʠʭ ʥʘ ʧʝʨʝʫʩʪʨʦʡʩʪʚʦ. ʇʨʠ ʵʪʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦ-

ʞʝʥʠʡ.  

ʌʦʨʤʠʨʦʚʘʥʠʝ ʤʘʪʨʠʮʳ ʕʄʄ ʥʘʯʠʥʘʝʪʩʷ ʩ ʦʧʨʝʜʝʣʝʥʠʷ ʧʝʨʝʯʥʷ ʥʝʠʟʚʝʩʪʥʳʭ. ʕʪʦʪ ʧʝʨʝʯʝʥʴ 

ʩʧʝʮʠʬʠʯʝʥ ʜʣʷ ʢʘʞʜʦʡ ʟʘʜʘʯʠ. ɺ ʢʘʯʝʩʪʚʝ ʧʝʨʝʤʝʥʥʳʭ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʧʣʦ-

ʱʘʜʠ ʟʝʤʝʣʴʥʳʭ ʫʛʦʜʠʡ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʦʪʨʘʩʣʠ ʠʣʠ ʦʙʲʝʤʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ, ʦʩʥʦʚ-

ʥʳʝ ʠ ʦʙʦʨʦʪʥʳʝ ʩʨʝʜʩʪʚʘ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʣʦʱʘʜʠ ʧʨʦʚʝʜʝʥʠʷ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʨʘʡ-

ʦʥʘʭ ʵʨʦʟʠʠ, ʦʙʲʝʤʳ ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʳ, ʨʝʛʫʣʠʨʫʝʤʦʛʦ ʩʪʦʢʘ ʧʨʠ ʦʨʦʰʝʥʠʠ ʥʘ ʤʝʩʪʥʦʤ ʩʪʦʢʝ ʠ ʜʨ. 

[3, ʩ.453]. 

ɺʘʞʥʝʡʰʠʝ ʫʩʣʦʚʠʷ ʠ ʪʨʝʙʦʚʘʥʠʷ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʩʦʩʪʘʚʘ ʦʛʨʘ-

ʥʠʯʝʥʠʡ, ʦʥʠ ʟʘʥʠʤʘʶʪ ʮʝʥʪʨʘʣʴʥʦʝ ʤʝʩʪʦ ʚ ʤʦʜʝʣʠ. ʆʩʥʦʚʥʳʤʠ ʪʠʧʘʤʠ ʦʛʨʘʥʠʯʝʥʠʡ ʚ ʟʝʤʣʝʫʩʪʨʦʠ-

ʪʝʣʴʥʳʭ ʕʄʄ ʷʚʣʷʶʪʩʷ: ʫʩʣʦʚʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ; ʨʝʩʫʨʩʥʳʝ 

ʦʛʨʘʥʠʯʝʥʠʷ (ʢʨʦʤʝ ʟʝʤʝʣʴʥʳʭ, ʪ.ʝ. ʪʨʫʜʦʚʳʝ ʨʝʩʫʨʩʳ, ʨʝʩʫʨʩʳ ʫʜʦʙʨʝʥʠʡ, ʥʘʣʠʯʠʝ ʤʘʰʠʥ ʠ ʤʝʭʘ-

ʥʠʟʤʦʚ, ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʳ ʠ ʜʨ.); ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʢʦʨʤʦʚ; ʫʩʣʦʚʠʷ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʧʨʦʜʫʢʮʠʠ; ʦʛʨʘʥʠʯʝʥʠʷ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʝ ʧʨʦʧʦʨʮʠʠ ʦʪʨʘʩʣʝʡ ʠ ʪ.ʜ. 

ɸʥʘʣʠʪʠʯʝʩʢʦʡ ʬʦʨʤʦʡ ʦʪʦʙʨʘʞʝʥʠʷ ʢʨʠʪʝʨʠʷ ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʟʘʜʘʯʠ ʚʳʩʪʫʧʘʝʪ ʮʝʣʝʚʘʷ ʬʫʥʢ-

ʮʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʤʘʢʩʠʤʫʤ ʚʘʣʦʚʦʡ ʠ ʪʦʚʘʨʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ 

ʩʪʦʠʤʦʩʪʥʦʤ ʠ ʥʘʪʫʨʘʣʴʥʦʤ ʚʳʨʘʞʝʥʠʠ, ʯʠʩʪʳʡ ʜʦʭʦʜ, ʧʨʠʙʳʣʴ, ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʪʨʫʜʘ. ʇʨʠ ʥʘʭʦʞʜʝʥʠʠ ʤʠʥʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʝʡ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʟʘʪʨʘʪʳ ʪʨʫʜʘ, 

ʟʘʪʨʘʪʳ ʤʘʪʝʨʠʘʣʴʥʦ-ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ, ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʜʫʢʮʠʠ, ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ ʨʝʩʫʨʩʦʚ: ʧʘʰʥʷ, 

ʢʦʨʤʘ ʠ ʜʨ. 

ʅʘ ʵʪʘʧʝ ʩʦʟʜʘʥʠʷ ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʦʜʝʣʠ ʩʦʟʜʘʝʪʩʷ ʧʨʦʝʢʪ ʤʦʜʝʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠʢʣʘʜ-

ʥʦʡ ʧʨʦʛʨʘʤʤʳ. ʕʪʘʧ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚʢʣʶʯʘʝʪ ʜʚʝ ʩʪʘʜʠʠ: ʪʝʩʪʠʨʦʚʘʥʠʝ ʤʦʜʝʣʠ ʠ ʧʨʦ-

ʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʅʘ ʧʝʨʚʦʡ ʩʪʘʜʠʠ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʧʨʦʚʝʨʷʝʪʩʷ ʧʨʘʚʠʣʴʥʦʩʪʴ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝ-

ʣʠ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʝʩʪʦʚʳʝ ʜʘʥʥʳʝ, ʜʣʷ ʢʦʪʦʨʳʭ ʨʝʟʫʣʴʪʘʪ ʠʟʚʝʩʪʝʥ. ʄʦʜʝʣʴ ʨʘʟʨʘʙʦʪʘʥʘ ʚʝʨʥʦ, ʝʩʣʠ 

ʨʝʟʫʣʴʪʘʪʳ ʩʦʚʧʘʜʘʶʪ. ʊʝʩʪʠʨʦʚʘʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʳʤ, ʫʩʣʦʞʥʝʥʠʝ ʪʝʩʪʦʚʳʭ ʜʘʥ-

ʥʳʭ ʜʦʣʞʥʦ ʧʨʦʠʩʭʦʜʠʪʴ ʧʦʩʪʝʧʝʥʥʦ.  

ʂ ʠʩʩʣʝʜʦʚʘʥʠʶ ʤʦʜʝʣʠ ʧʝʨʝʭʦʜʷʪ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʧʝʨʚʦʡ ʩʪʘʜʠʠ, ʪ.ʝ. ʩʦʟʜʘʥʥʘʷ ʤʦʜʝʣʴ ʩʦʦʪ-

ʥʦʩʠʪʩʷ ʩ ʮʝʣʷʤʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ  

ɽʩʣʠ ʚʳʯʠʩʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʮʝʣʷʤ ʟʘʜʘʯʠ, ʪʦ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘ 

ʧʨʝʜʳʜʫʱʠʝ ʵʪʘʧʳ ʥʝʦʙʭʦʜʠʤʦ ʦʪʢʦʨʨʝʢʪʠʨʦʚʘʪʴ. ʇʨʦʮʝʩʩ ʧʦʚʪʦʨʷʝʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʨʝʟʫʣʴʪʘʪʳ 

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʝ ʙʫʜʫʪ ʦʪʚʝʯʘʪʴ ʮʝʣʷʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ.  
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ʈʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ, ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʪʴ ʥʘʠʣʫʯʰʠʝ ʦʨʛʘʥʠʟʘ-

ʮʠʦʥʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʫʩʣʦʚʠʷ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʧʦʚʳʰʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ, ʧʦʚʳʰʝʥʠʶ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ, ʦʩʪʘʥʦʚʢʝ ʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʵʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʵʬʬʝʢ-

ʪʠʚʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʪʝʭʥʠʢʠ [4]. 

ɹʣʘʛʦʜʘʨʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤ ʠ ʢʦʤʧʴʶʪʝʨʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʧʦʚʳʰʘʝʪʩʷ ʢʘʯʝʩʪʚʦ ʧʦʜʛʦ-

ʪʦʚʢʠ ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɿʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʘʷ ʥʘʫʢʘ ʧʦʣʫʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʫʪʦʯʥʷʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʝ ʪʦʣʴʢʦ ʢʘʯʝʩʪʚʝʥʥʦ (ʢʘʢ ʵʪʦ ʙʳʣʦ ʨʘʥʴʰʝ), 

ʥʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦ [5]. 

ɼʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʤʦʜʝʣʝʡ, ʘʥʘʣʠʟʠʨʫʶʪʩʷ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʦʨʨʝʢʪʠʨʫ-

ʶʪʩʷ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʢʦʥʢʨʝʪʥʳʤ ʧʨʠʨʦʜʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʤ ʫʩʣʦʚʠʷʤ, ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʨʦʝʢʪʠ-

ʨʦʚʘʥʠʷ ʠ ʦʙʦʩʥʦʚʘʥʠʷ ʧʨʠʥʠʤʘʝʤʳʭ ʨʝʰʝʥʠʡ. 
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ɽʣ ɹʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʟʫʯʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʵʢʦʣʦʛʠʯʥʳʭ ʜʦʤʦʚ, ʨʘʩʢʨʳʪʴ ʧʦʣʴʟʫ ʠ ʚʘʞʥʦʩʪʴ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʵʢʦʣʦʛʠʯʥʳʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ï ʚʘʞʥʳʡ ʧʨʦʮʝʩʩ ʚ ʢʘʞʜʦʤ ʛʦʨʦʜʝ. ɼʦʤʘ ʩʪʨʦʷʪʩʷ ʪʘʢ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʣʶʜʷʤ 

ʧʦʩʪʦʷʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ ʞʠʟʥʠ ʠ ʪʚʦʨʯʝʩʪʚʘ. ʆʜʥʘʢʦ ʩʧʦʩʦʙ ʚʝʜʝʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʤʦʞʝʪ ʥʘʥʝʩ-

ʪʠ ʫʱʝʨʙ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. 

ʂʨʘʡʥʝ ʚʘʞʥʦ, ʯʪʦʙʳ ʩʪʨʦʠʪʝʣʴʥʳʝ ʢʦʤʧʘʥʠʠ ʥʘʫʯʠʣʠʩʴ ʩʪʨʦʠʪʴ ʜʦʤʘ ʵʢʦʣʦʛʠʯʥʦ. ʕʪʦ ʧʦʤʦʛʣʦ 

ʙʳ ʣʶʜʷʤ ʠ ʟʝʤʣʝ ʚ ʨʘʚʥʦʡ ʩʪʝʧʝʥʠ. ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʧʨʦʠʟʚʦʜʠʪ ʤʥʦʛʦ ʦʪʭʦʜʦʚ, ʩ ʢʦʪʦʨʳʤʠ ʧʨʠʭʦʜʠʪ-

ʩʷ ʠʤʝʪʴ ʜʝʣʦ ʧʦʩʣʝ ʝʛʦ ʟʘʚʝʨʰʝʥʠʷ. ɹʦʣʴʰʠʥʩʪʚʦ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚʳʙʨʘʩʳʚʘʶʪʩʷ ʧʦʩʣʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ; ʵʪʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʢʠʨʧʠʯʠ, ʙʝʪʦʥ ʠ ʩʪʘʣʴʥʫʶ ʘʨʤʘʪʫʨʫ. ʕʪʠ ʤʘʪʝʨʠʘʣʳ ʚʳʙʨʘʩʳʚʘ-

ʶʪʩʷ, ʘ ʥʝ ʧʝʨʝʨʘʙʘʪʳʚʘʶʪʩʷ. ʉʪʨʦʠʪʝʣʴʥʳʝ ʧʨʦʝʢʪʳ ʪʘʢʞʝ ʛʝʥʝʨʠʨʫʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʚʳʙʨʦʩʳ ʧʘʨ-

ʥʠʢʦʚʳʭ ʛʘʟʦʚ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʩʪʦʡʯʠʚʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʜʦʤʦʚ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʟʘʱʠʪʳ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʜʦʤʘ ï ʜʝʣʦ ʜʦʨʦʛʦʝ. ʆʜʥʘʢʦ ʘʨʭʠʪʝʢʪʦʨʳ ʤʦʛʫʪ ʩʵʢʦʥʦʤʠʪʴ ʜʝʥʴʛʠ, ʩʪʨʦʷ ʵʢʦ-

ʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʝ ʜʦʤʘ. ʕʪʠ ʜʦʤʘ ʩʧʨʦʝʢʪʠʨʦʚʘʥʳ ʩ ʫʯʝʪʦʤ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʆʥʠ ʪʘʢʞʝ ʠʩʧʦʣʴ-

ʟʫʶʪ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʩʦʢʨʘʱʘʶʪ ʚʨʝʜʥʳʝ ʚʳʙʨʦʩʳ ʦʪ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʉʪʨʦʠʪʝʣʠ, 

ʢʦʪʦʨʳʝ ʩʣʝʜʫʶʪ ʵʪʠʤ ʧʨʠʥʮʠʧʘʤ, ʧʦʤʦʛʘʶʪ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʠ ʯʝʣʦʚʝʯʝʩʪʚʫ. 

ɸʨʭʠʪʝʢʪʦʨʳ ʜʦʣʞʥʳ ʵʢʦʥʦʤʠʪʴ ʨʝʩʫʨʩʳ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʛʦ ʜʦʤʘ. ʆʥʠ 

ʪʘʢʞʝ ʜʦʣʞʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʝ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʕʪʦ 

ʦʪʥʦʩʠʪʩʷ ʢ ʩʪʝʥʘʤ, ʫʪʝʧʣʠʪʝʣʷʤ, ʧʦʢʨʳʪʠʷʤ ʠ ʪ.ʜ. 

ʕʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʝ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʪʝʥ: 

- ʛʣʠʥʷʥʳʡ ʠʣʠ ʩʠʣʠʢʘʪʥʳʡ ʢʠʨʧʠʯ ʩ ʥʘʪʫʨʘʣʴʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ; 

- ʜʨʝʚʝʩʠʥʘ ʚ ʚʠʜʝ ʙʘʣʦʢ, ʙʨʝʚʝʥ ʠ ʜʦʩʦʢ. ʕʪʦʪ ʤʘʪʝʨʠʘʣ ʥʫʞʜʘʝʪʩʷ ʚ ʟʘʱʠʪʝ ʦʪ ʘʪʤʦʩʬʝʨʥʳʭ, 

ʘ ʪʘʢʞʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʥʦ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ 

ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ; 

- ʥʘʪʫʨʘʣʴʥʳʡ ʢʘʤʝʥʴ-ʩʘʤʳʡ ʧʨʦʯʥʳʡ ʠ ʪʷʞʝʣʳʡ ʚʘʨʠʘʥʪ ʜʣʷ ʩʪʝʥ, ʪʨʝʙʫʶʱʠʭ ʧʨʦʯʥʦʛʦ ʦʩ-

ʥʦʚʘʥʠʷ; 

- ʢʝʨʧʝʥ (ʢʝʨʘʤʠʯʝʩʢʘʷ ʧʝʥʘ), ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʨʠʩʪʳʡ ʙʣʦʢ, ʠʟʛʦʪʦʚʣʝʥʥʳʡ ʠʟ 

ʩʤʝʩʠ ʣʝʛʢʦʧʣʘʚʢʦʡ ʛʣʠʥʳ, ʧʝʨʣʠʪʘ, ʮʝʦʣʠʪʘ ʠ ʛʦʨʥʳʭ ʧʦʨʦʜ; 

- ʟʠʜʘʨʠʪ-ʧʣʠʪʘ ʥʘ ʦʩʥʦʚʝ ʜʨʝʚʝʩʥʦʡ ʩʪʨʫʞʢʠ, ʞʠʜʢʦʛʦ ʩʪʝʢʣʘ ʠ ʮʝʤʝʥʪʘ; 

- ʩʦʣʦʤʠʪ, ʢʘʤʳʰʠʪ ʠʟ ʩʫʭʠʭ ʩʪʝʙʣʝʡ ʠ ʛʣʠʥʳ. 

ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʵʢʦʣʦʛʠʯʥʳʝ ʫʪʝʧʣʠʪʝʣʠ: ʵʢʦʚʘʪʘ, ʤʠʥʝʨʘʣʴʥʘʷ ʚʘʪʘ ʥʘ ʦʩʥʦʚʝ ʥʘ-

ʪʫʨʘʣʴʥʦʛʦ ʙʘʟʘʣʴʪʘ ʙʝʟ ʜʦʙʘʚʣʝʥʠʷ ʰʣʘʢʦʚ, ʧʝʥʦʩʪʝʢʣʦ, ʚʦʣʥʘ (ʧʨʝʩʩʦʚʘʥʥʳʝ ʧʣʠʪʳ ʠʟ ʜʨʝʚʝʩʥʦʡ 

ʩʪʨʫʞʢʠ). 

ʕʢʦʣʦʛʠʯʥʳʝ ʢʨʦʚʝʣʴʥʳʝ ʧʦʢʨʳʪʠʷ: ʥʘʪʫʨʘʣʴʥʘʷ ʢʝʨʘʤʠʯʝʩʢʘʷ ʯʝʨʝʧʠʮʘ, ʤʝʪʘʣʣʳ ʚ ʨʘʟʣʠʯʥʳʭ 

ʬʦʨʤʘʭ, ʤʝʜʥʘʷ ʯʝʨʝʧʠʮʘ, ɺʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʘʷ ʤʷʛʢʘʷ ʙʠʪʫʤʥʘʷ ʢʨʦʚʣʷ (ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʡ ʧʨʦ-

ʜʫʢʪ ʙʣʘʛʦʜʘʨʷ ʜʣʠʪʝʣʴʥʦʤʫ ʩʨʦʢʫ ʩʣʫʞʙʳ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʚʪʦʨʠʯʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ). 

ʕʢʦʣʦʛʠʯʥʳʝ ʦʪʜʝʣʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ: ʢʨʘʩʢʠ ʥʘ ʦʩʥʦʚʝ ʧʨʠʨʦʜʥʳʭ ʩʤʦʣ, ʤʘʩʝʣ, ʛʣʠʥʳ ʩ ʜʦʙʘʚ-

ʣʝʥʠʝʤ ʧʠʛʤʝʥʪʦʚ ʟʝʤʣʷʥʦʛʦ ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ; ʧʘʨʢʝʪʥʘʷ ʜʦʩʢʘ, ʧʘʨʢʝʪ, ʧʨʦʙʢʦʚʳʝ 

ʧʦʢʨʳʪʠʷ ʩ ʣʘʢʦʤ ʥʘ ʚʦʜʥʦʡ ʦʩʥʦʚʝ, ʪʝʢʩʪʠʣʴʥʳʝ, ʙʫʤʘʞʥʳʝ, ʧʨʦʙʢʦʚʳʝ ʦʙʦʠ ʩ ʢʨʘʭʤʘʣʴʥʳʤ ʢʣʝʝʤ; 

ʰʪʫʢʘʪʫʨʢʠ ʠ ʰʧʘʪʣʝʚʢʠ ʩ ʜʣʠʪʝʣʴʥʳʤ ʚʨʝʤʝʥʝʤ ʚʳʩʳʭʘʥʠʷ ʠ ʢʣʝʝʚʳʝ ʩʤʝʩʠ ʥʘ ʦʩʥʦʚʝ ʧʨʠʨʦʜʥʳʭ 

ʘʜʛʝʟʠʚʦʚ. 

ɺ ʯʝʤ ʬʠʥʘʥʩʦʚʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʢʦ-ʜʦʤʦʚ? ʅʘʧʨʠʤʝʨ, ʢʨʳʰʘ ʜʦʤʘ ʤʦʞʝʪ ʧʨʠʥʦʩʠʪʴ ʜʦʭʦʜ, 

ʢʦʛʜʘ ʦʥʘ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʢʘʢ ʩʦʣʥʝʯʥʘʷ ʧʘʥʝʣʴ ʠʣʠ ʢʦʥʜʠʮʠʦʥʝʨ. ʄʥʦʛʠʝ ʧʦʢʫʧʘʪʝʣʠ ʥʦʚʦʛʦ ʜʦʤʘ 

ʭʦʪʷʪ, ʯʪʦʙʳ ʠʭ ʥʦʚʳʡ ʜʦʤ ʩʵʢʦʥʦʤʠʣ ʠʤ ʜʝʥʴʛʠ, ʧʦʵʪʦʤʫ ʦʥʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʠʟʫʯʘʶʪ ʵʥʝʨʛʦʵʬ-

ʬʝʢʪʠʚʥʦʩʪʴ. ʅʦ ʵʢʦʣʦʛʠʯʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʝ ʚʩʝʛʜʘ ʦʟʥʘʯʘʝʪ ʵʢʦʥʦʤʠʶ ʜʝʥʝʛ. ʅʘʧʨʠʤʝʨ, ʧʨʦʚʝʜʝ-

ʥʠʝ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʨʝʤʝʥʠ ʥʘ ʦʪʢʨʳʪʦʤ ʚʦʟʜʫʭʝ ʫʣʫʯʰʘʝʪ ʟʜʦʨʦʚʴʝ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʩʦʢʨʘʱʘʝʪ 

ʚʳʙʨʦʩʳ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ. ʆʜʥʘʢʦ ʟʝʣʝʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʪʘʢʞʝ ʦʟʥʘʯʘʝʪ ʩʦʭʨʘʥʝʥʠʝ ʥʘʰʝʡ ʧʨʠʨʦʜ-

ʥʦʡ ʩʨʝʜʳ ʧʫʪʝʤ ʧʝʨʝʩʘʜʢʠ ʜʝʨʝʚʴʝʚ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʠʩʪʦʯʥʠʢʦʚ ʯʠʩʪʦʡ ʚʦʜʳ ʢʘʢ ʜʣʷ ʣʶʜʝʡ, ʪʘʢ ʠ ʜʣʷ 

ʞʠʚʦʪʥʳʭ. ɿʝʣʝʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʦ, ʢʘʢ ʟʜʘʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʬʠʟʠʯʝʩʢʦʡ ʩʨʝ-

ʜʦʡ, ʚ ʢʦʪʦʨʦʡ ʦʥʠ ʦʙʠʪʘʶʪ, ʤʥʦʛʠʤʠ ʩʧʦʩʦʙʘʤʠ, ʢʦʪʦʨʳʝ ʚʳʭʦʜʷʪ ʟʘ ʨʘʤʢʠ ʧʨʦʩʪʦʡ ʵʢʦʥʦʤʠʠ ʜʝʥʝʛ 

ʜʣʷ ʠʭ ʚʣʘʜʝʣʴʮʝʚ. ʏʪʦʙʳ ʧʦʥʷʪʴ, ʢʘʢ ʬʠʥʘʥʩʦʚʳʝ ʪʝʧʣʠʮʳ ʵʬʬʝʢʪʠʚʥʦ ʨʘʙʦʪʘʶʪ ʢʘʢ ʜʣʷ ʧʨʠʙʳʣʠ, 

ʪʘʢ ʠ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʦʪʨʝʪʴ, ʢʘʢ ʢʘʞʜʘʷ ʯʘʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʜʨʫʛʦʡ.  

ʇʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʵʢʦʣʦʛʠʯʥʳʭ ʜʦʤʦʚ ʩʪʦʠʪ ʫʯʝʩʪʴ ʪʘʢʠʝ ʥʶʘʥʩʳ: 

1. ʠʩʧʦʣʴʟʫʝʤʳʝ ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ ʥʠʟʢʦʡ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴʶ, ʯʪʦʙʳ 

ʠʟʙʝʞʘʪʴ ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʦʪʝʨʴ ʪʝʧʣʘ; 

2. ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʫʩʪʘʥʦʚʢʫ ʨʝʢʫʧʝʨʘʪʦʨʦʚ ʧʨʠ ʩʦʟʜʘʥʠʠ ʧʨʠʪʦʯʥʳʭ ʠ ʚʳʪʷʞʥʳʭ ʚʝʥʪʠʣʷʮʠ-

ʦʥʥʳʭ ʦʪʚʝʨʩʪʠʡ. ʍʦʣʦʜʥʳʡ ʚʦʟʜʫʭ, ʧʦʩʪʫʧʘʶʱʠʡ ʩʥʘʨʫʞʠ, ʥʘʛʨʝʚʘʝʪʩʷ ʟʘʩʯʝʪ ʪʝʧʣʘ ʚʳʜʫʚʘʝʤʦʛʦ 

ʚʦʟʜʫʭʘ; 

3. ʥɻʝʨʛʠʷ ʚʝʪʨʘ ʠ ʩʦʣʥʮʘ ʜʦʣʞʥʘ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʢʠʧʷʯʝʥʠʷ ʚʦʜʳ ʠ ʦʪʦʧʣʝʥʠʷ; 

ʎ 
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4. ʠʟʦʣʷʮʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ (ʤʠʥʝʨʘʣʴʥʘʷʚʘʪʘ, ʵʢʦʚʘʪʘ); 

5. ʥɻʝʨʛʦʩʙʝʨʝʛʘʶʱʠʝ ʦʢʥʘ ʩ ʪʨʦʡʥʳʤ ʦʩʪʝʢʣʝʥʠʝʤ ʠ ʛʝʨʤʝʪʠʯʥʳʤʠ ʨʘʤʘʤʠ ʠʟ ʇɺʍ-

ʦʙʷʟʘʪʝʣʴʥʦʝ ʫʩʣʦʚʠʝ. ʇʦʩʣʝʜʥʝʝ ʤʠʥʠʤʠʟʠʨʫʝʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ; 

6. ʧʦʵʪʦʤʫ ʣʫʯʰʠʤ ʨʝʰʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʣʝʥʪʦʯʥʳʡ ʠʣʠ ʩʚʘʡʥʳʡ ʬʫʥʜʘʤʝʥʪ, ʭʦʨʦʰʦ ʟʘʱʠʱʝʥ-

ʥʳʡ ʦʪ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ; 

ɼʦʤʘ ʤʦʛʫʪ ʫʚʝʣʠʯʠʪʴ ʧʨʠʙʳʣʴ, ʝʩʣʠ ʠʭ ʚʣʘʜʝʣʴʮʳ ʠʥʚʝʩʪʠʨʫʶʪ ʚ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʝ ʜʦʤʘ; 

ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʞʠʣʴʮʘʤ ʛʦʜ ʟʘ ʛʦʜʦʤ ʵʢʦʥʦʤʠʪʴ ʜʝʥʴʛʠ ʥʘ ʦʪʦʧʣʝʥʠʠ ʠ ʦʭʣʘʞʜʝʥʠʠ. ɿʝʣʝʥʳʝ ʩʪʨʦʠ-

ʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʧʦʟʚʦʣʷʶʪ ʩʪʨʦʠʪʴ ʜʦʤʘ ʜʝʰʝʚʣʝ ʠ ʙʳʩʪʨʝʝ, ʧʦʩʢʦʣʴʢʫ ʜʣʷ ʟʘʚʝʨʰʝʥʠʷ ʧʨʦʝʢʪʘ 

ʪʨʝʙʫʝʪʩʷ ʤʝʥʴʰʝ ʦʪʭʦʜʦʚ.  

ʇʦʧʫʣʷʨʥʳʝ ʵʢʦʣʦʛʠʯʥʳʝ ʜʦʤʘ ʤʠʨʘ. ʉʦʯʝʪʘʶʪ ʚ ʩʝʙʝ ʩʦʚʨʝʤʝʥʥʳʡ ʩʪʠʣʴ, ʦʨʠʛʠʥʘʣʴʥʫʶ ʘʨʭʠ-

ʪʝʢʪʫʨʫ ʠ ʛʘʨʤʦʥʠʯʥʦʝ ʩʦʯʝʪʘʥʠʝ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ. 

1. ʇʣʷʞʥʳʡ ʵʢʦʜʦʤ ʚ ʂʦʩʪʘ-ʈʠʢʝ 

ɼʦʤ ʧʦʩʪʨʦʝʥ ʥʘ ʭʦʣʤʝ ʥʝʜʘʣʝʢʦ ʦʪ ʦʢʝʘʥʘ, (ʨʠʩʫʥʦʢ 1). ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʦʣʴʢʦ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʯʠʩʪʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʝ ʧʦʚʣʠʷʣʦ ʥʘ ʩʪʠʣʴ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʜʦʤʘ. ɹʝʣʫʶ ʩʪʘʣʴ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʠʟʛʦ-

ʪʦʚʣʝʥʠʷ ʢʘʨʢʘʩʘ. ʉʚʝʪʣʳʝ ʪʦʥʘ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʦʩʥʦʚʫ ʜʠʟʘʡʥʘ, ʜʝʡʩʪʚʫʶʪ ʥʘ ʞʠʪʝʣʝʡ ʫʩʧʦʢʘʠʚʘʶʱʝ. 

ʕʣʝʢʪʨʦʩʥʘʙʞʝʥʠʝ ʜʦʤʘ ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʥʦʤʥʦʝ. ɼʣʷ ʵʪʦʛʦ ʦʥ ʦʩʥʘʱʝʥ ʩʦʣʥʝʯʥʳʤʠ ʧʘʥʝʣʷʤʠ. 

ʏʠʩʪʘʷ ʧʠʪʴʝʚʘʷ ʚʦʜʘ ʚ ʜʦʤʝ ʧʦʩʪʫʧʘʝʪ ʠʟ ʧʨʠʨʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. 
 

 

 

 

ʈʠʩʫʥʦʢ 1 ï ʇʣʷʞʥʳʡ ʵʢʦʜʦʤ ʚ ʂʦʩʪʘ-ʈʠʢʝ ʈʠʩʫʥʦʢ 2 ï ɼʦʤ ʬʠʨʤʳ Ecomo ʚ ʖʞ. ɸʬʨʠʢʝ 

 

2. ʂʦʤʧʘʢʪʥʳʡ ʵʢʦʜʦʤ ʚ ʖʞʥʦʡ ɸʬʨʠʢʝ.  

ʕʪʦ ʜʦʤ ʬʠʨʤʳ Ecomo ï ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʙʦʨʥʳʝ ʜʦʤʘ ʩ ʤʥʦʞʝʩʪʚʦʤ ʚʘʨʠʘʥʪʦʚ ʙʣʦʢʠʨʦʚʢʠ 

ʠ ʦʪʜʝʣʢʠ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʜʦʤ ʧʨʝʢʨʘʩʥʦ ʚʧʠʩʳʚʘʝʪʩʷ ʚ ʣʘʥʜʰʘʬʪʥʫʶ ʟʦʥʫ (ʨʠʩʫʥʦʢ 2). ʉʦʙʨʘʥ ʠʟ 

ʪʨʝʭ ʙʣʦʢʦʚ ʨʘʟʤʝʨʦʤ 5ʭ5 ʤʝʪʨʦʚ ʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚ ʩʝʙʝ ʪʨʠ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ: ʞʠʟʥʴ, ʨʘʟʚʣʝʯʝʥʠʷ ʠ 

ʩʦʥ. 

3. ʌʠʥʢʫʙ (Fincube) ʚ ʀʪʘʣʠʠ ʦʪ Studio Aisslinger. 

ɺ ʧʨʦʝʢʪʝ Fincube ʠʩʧʦʣʴʟʫʝʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʡ ʠ ʚʦʟʦʙʥʦʚʣʷʝʤʳʡ ʤʘʪʝʨʠʘʣ (ʜʨʝʚʝʩʠʥʘ), 

ʦʥ ʣʝʛʢʦ ʩʦʙʠʨʘʝʪʩʷ ʠ ʨʘʟʙʠʨʘʝʪʩʷ ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʥʮʝʧʮʠʠ çʢʦʯʝʚʦʛʦè ʜʦʤʘ (ʨʠʩʫʥʦʢ 3). 

ɼʦʤ ʧʦʣʥʦʩʪʴʶ ʜʝʨʝʚʷʥʥʳʡ, ʥʝʩʫʱʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʚʳʧʦʣʥʝʥʘ ʠʟ ʤʝʩʪʥʦʡ ʣʠʩʪʚʝʥʥʠʮʳ, ʘ ʠʥ-

ʪʝʨʴʝʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʯʝʪʘʥʠʝ ʣʠʩʪʚʝʥʥʠʮʳ ʠ ʧʠʥʠʠ. 

 

 
 

ʈʠʩʫʥʦʢ 3 - ʌʠʥʢʫʙ (Fincube) ʚ ʀʪʘʣʠʠ ʦʪ Studio Aisslinger 

 

ʀʪʘʢ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʛʦ ʜʦʤʘ çʧʦʤʦʛʘʝʪè ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʠ ʯʝʣʦʚʝʯʝʩʪʚʫ 

ʚ ʮʝʣʦʤ. ɸʨʭʠʪʝʢʪʦʨʳ ʠ ʧʨʦʝʢʪʠʨʦʚʱʠʢʠ ʜʦʣʞʥʳ ʧʨʠʥʠʤʘʪʴ ʥʘʜʣʝʞʘʱʠʝ ʤʝʨʳ ʧʨʝʜʦʩʪʦʨʦʞʥʦʩʪʠ 

ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʜʦʤʘ. ʆʥʠ ʪʘʢʞʝ ʜʦʣʞʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʝ ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘ-

ʪʝʨʠʘʣʳ, ʢʦʛʜʘ ʵʪʦ ʚʦʟʤʦʞʥʦ. ʕʪʦ ʩʦʟʜʘʸʪ ʢʦʤʬʦʨʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʚʩʝʭ ʠ ʩʥʠʞʘʝʪ ʚʨʝʜʥʳʝ ʚʳʙʨʦʩʳ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ. 
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ʝʛʦʜʥʷ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʪʝʪ ʨʦʣʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʢʘʜʘʩʪʨʘ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʷʚʣʷ-

ʝʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʦʡ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʚʝʜʝʥʠʷ 

ʟʝʤʝʣʴʥʦʡ ʩʪʘʪʠʩʪʠʢʠ, ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ, ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʧʦʜʜʝʨʞʢʠ ʥʘʣʦʛʦʚʦʡ                    

ʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʛʦʩʫʜʘʨʩʪʚʘ, ʨʘʟʚʠʪʠʷ ʨʳʥʢʘ ʟʝʤʣʠ ʠ ʦʙʦʩʥʦʚʘʥʠʷ ʨʘʟʤʝʨʦʚ ʧʣʘʪʳ ʟʘ                     

ʟʝʤʣʶ [1]. 

ʆʩʥʦʚʥʳʤʠ ʠʩʭʦʜʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʜʣʷ ʟʘʢʣʶʯʝʥʠʷ ʢʘʜʘʩʪʨʦʚʳʭ ʧʣʘʥʦʚ ʷʚʣʷʶʪʩʷ ʪʦʧʦʛʨʘʬʠ-

ʯʝʩʢʠʝ ʢʘʨʪʳ ʠ ʧʣʘʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʘʩʰʪʘʙʦʚ, ʘ ʪʘʢʞʝ ʤʘʪʝʨʠʘʣʳ ʘʵʨʦʬʦʪʦʩʲʝʤʦʢ. 

ʌʠʥʘʥʩʦʚʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʚʝʜʝʥʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʢʘʜʘʩʪʨʘ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ ʩʨʝʜʩʪʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʘ ʈʦʩʩʠʠ, ʘ ʪʘʢʞʝ ʟʘ ʩʯʝʪ ʚʟʠʤʘʥʠʷ ʧʣʘʪʳ ʟʘ 

ʚʥʝʩʝʥʠʝ ʩʚʝʜʝʥʠʡ ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʟʝʤʝʣʴʥʳʡ ʢʘʜʘʩʪʨ, ʚʥʝʩʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʚ ʥʠʭ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ 

ʩʚʝʜʝʥʠʡ ʠʟ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʢʘʜʘʩʪʨʘ. 

ɿʘ ʚʥʝʩʝʥʠʝ ʩʚʝʜʝʥʠʡ ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʟʝʤʝʣʴʥʳʡ ʢʘʜʘʩʪʨ, ʚʥʝʩʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʚ ʥʠʭ, ʧʨʝ-

ʜʦʩʪʘʚʣʝʥʠʝ ʩʚʝʜʝʥʠʡ ʠʟ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʢʘʜʘʩʪʨʘ ʚʟʠʤʘʝʪʩʷ ʧʣʘʪʘ. ʇʝʨʝʯʝʥʴ, ʨʘʟʤʝʨʳ, 

ʧʦʨʷʜʦʢ ʚʟʠʤʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʣʘʪʳ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʈʌ. ɺʥʝʩʝʥʠʝ ʚ ɻʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʡ ʟʝʤʝʣʴʥʳʡ ʢʘʜʘʩʪʨ ʩʚʝʜʝʥʠʡ ʦʙ ʦʛʨʘʥʠʯʝʥʠʷʭ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʟʝʤʝʣʴ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʟʘʢʦ-

ʥʘʤʠ ʠʣʠ ʧʨʠʥʷʪʳʤʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʠʤʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʤʠ ʘʢʪʘʤʠ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʙʝʟʚʦʟ-

ʤʝʟʜʥʦ. 

ɿʝʤʝʣʴʥʳʡ ʢʘʜʘʩʪʨ ʝʩʪʴ ʫʯʝʪ. ʇʦʵʪʦʤʫ ʦʥ ʥʫʞʜʘʝʪʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʙʨʘʙʦʪʢʠ ʘʥʘʣʠʟʘ ʥʝʦʙʭʦʜʠʤʳʭ ʩʚʝʜʝʥʠʡ. 

ʇʦʣʫʯʝʥʠʝ ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘʟʳʚʘʝʪʩʷ ʥʘʙʣʶʜʝʥʠʝʤ. ʉʫʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʥʘʙʣʶʜʝʥʠʷ 

ʩʦʩʪʦʠʪ ʚ ʧʣʘʥʦʤʝʨʥʦʤ ʥʘʫʯʥʦ ʦʨʛʘʥʠʟʦʚʘʥʥʦʤ ʩʙʦʨʝ ʜʘʥʥʳʭ. ʆʩʥʦʚʥʳʤʠ ʥʘʙʣʶʜʝʥʠʷʤʠ ʷʚʣʷʶʪʩʷ 

ʦʪʯʝʪʥʦʩʪʴ ʠ ʧʝʨʝʧʠʩʴ. 

ʆʪʯʝʪʥʦʩʪʴ ï ʵʪʦ ʬʦʨʤʘ ʥʘʙʣʶʜʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʦʨʛʘʥʳ ʚ ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʨʦʢʠ 

ʧʦʣʫʯʘʶʪ ʦʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʥʝʦʙʭʦʜʠʤʳʝ ʤʘʪʝʨʠʘʣʳ ʚ ʚʠʜʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʘʢʦʥʦʤ 

ʜʦʢʫʤʝʥʪʦʚ. 

ʇʝʨʝʧʠʩʴ ï ʵʪʦ ʪʘʢʘʷ ʬʦʨʤʘ ʥʘʙʣʶʜʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʦʨʛʘʥʳ ʩʦʙʠʨʘʶʪ ʤʘʪʝ-

ʨʠʘʣʳ ʧʫʪʝʤ ʩʧʝʮʠʘʣʴʥʳʭ ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʥʘ ʦʧʨʝʜʝʣʝʥʥʫʶ ʜʘʪʫ ʦʙʩʣʝʜʦʚʘʥʠʡ. ɼʣʷ ʘʥʘʣʠʟʘ ʟʝʤʝʣʴ-

ʥʦ-ʢʘʜʘʩʪʨʦʚʳʭ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʚʦʜʢʘ ʠ ʛʨʫʧʧʠʨʦʚʢʘ. ʇʦ ʚʨʝʤʝʥʠ ʧʨʦʚʝʜʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ 

ʥʘʙʣʶʜʝʥʠʷ ʜʝʣʷʪʩʷ ʥʘ ʥʝʧʨʝʨʳʚʥʳʝ (ʪʝʢʫʱʠʝ) ʠ ʧʨʝʨʳʚʠʩʪʳʝ. 

ʇʨʠ ʪʝʢʫʱʝʤ ʥʘʙʣʶʜʝʥʠʠ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʩʠʩʪʝʤʘ-

ʪʠʯʝʩʢʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʢʦʛʜʘ ʦʥʠ ʧʨʦʠʩʭʦʜʷʪ. ʇʨʝʨʳʚʠʩʪʳʝ ʥʘʙʣʶʜʝʥʠʷ ʜʝʣʷʪʩʷ ʥʘ ʧʝʨʠʦʜʠ-

ʯʝʩʢʠʝ ʠ ʦʜʥʦʚʨʝʤʝʥʥʳʝ. 

ʇʝʨʠʦʜʠʯʝʩʢʦʝ ʥʘʙʣʶʜʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʯʝʨʝʟ ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʪʨʦʛʦ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʩʨʦʢʠ. 

ʆʜʥʦʚʨʝʤʝʥʥʳʤ ʥʘʟʳʚʘʶʪ ʪʘʢʦʝ ʥʘʙʣʶʜʝʥʠʝ, ʢʦʪʦʨʦʝ ʧʨʦʚʦʜʠʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʷʚʣʝʥʠʷ ʥʘ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʠʣʠ ʧʦ ʩʧʝʮʠʘʣʴʥʦʤʫ ʟʘʜʘʥʠʶ. 

ʇʦ ʩʪʝʧʝʥʠ ʧʦʣʥʦʪʳ ʦʭʚʘʪʘ ʝʜʠʥʠʮ, ʚʭʦʜʷʱʠʭ ʚ ʦʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝ-

ʥʠʷ ʜʝʣʷʪʩʷ ʥʘ ʩʧʣʦʰʥʳʝ ʠ ʥʝʩʧʣʦʰʥʳʝ. 

ʉʧʣʦʰʥʳʤ ʥʘʟʳʚʘʶʪ ʥʘʙʣʶʜʝʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʚʩʝ ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ ʝʜʠʥʠʮʳ 

ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʅʝʩʧʣʦʰʥʦʝ ʥʘʙʣʶʜʝʥʠʝ ʦʭʚʘʪʳʚʘʝʪ ʯʘʩʪʴ ʠʟʫʯʘʝʤʳʭ ʝʜʠʥʠʮ ʩʦʚʦʢʫʧʥʦʩʪʠ. 

ʆʥʦ ʚʝʜʝʪʩʷ ʨʘʟʥʳʤʠ ʤʝʪʦʜʘʤʠ: ʤʝʪʦʜ ʦʩʥʦʚʥʦʛʦ ʤʘʩʩʠʚʘ, ʚʳʙʦʨʦʯʥʳʡ, ʘʥʢʝʪʥʳʡ ʠ ʤʦʥʦʛʨʘʬʠʯʝ-

ʩʢʠʡ. ʄʝʪʦʜ ʦʩʥʦʚʥʦʛʦ ʤʘʩʩʠʚʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʧʨʦʚʦʜʠʪʩʷ ʥʘʙʣʶʜʝʥʠʝ ʥʝ ʚʩʝʭ ʝʜʠʥʠʮ ʦʙʲʝʢʪʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘ ʪʦʣʴʢʦ ʦʩʥʦʚʥʳʭ, ʠʤʝʶʱʠʭ ʙʦʣʴʰʦʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʚ ʠʟʫʯʘʝʤʦʤ ʦʙʲʝʢʪʝ, ʘ ʚʪʦʨʘʷ 

ʯʘʩʪʴ, ʙʦʣʴʰʘʷ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʝʜʠʥʠʮ, ʥʦ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʫʜʝʣʴʥʳʤ ʚʝʩʦʤ, ʦʩʪʘʝʪʩʷ ʚʥʝ ʥʘʙʣʶʜʝ-

ʥʠʷ. ʇʨʠ ʚʳʙʦʨʦʯʥʦʤ ʥʘʙʣʶʜʝʥʠʠ ʦʙʩʣʝʜʦʚʘʥʠʶ ʧʦʜʣʝʞʠʪ ʪʦʣʴʢʦ ʥʝʢʦʪʦʨʘʷ ʯʘʩʪʴ ʝʜʠʥʠʮ ʠʟʫʯʘʝʤʦʡ 

ʩʦʚʦʢʫʧʥʦʩʪʠ, ʘ ʨʝʟʫʣʴʪʘʪʳ ʦʙʩʣʝʜʦʚʘʥʠʡ ʵʪʦʡ ʯʘʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʥʘ ʚʩʶ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʫʪʝʤ 

ʧʨʷʤʦʛʦ ʧʝʨʝʯʥʷ ʠʣʠ ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʵʬʬʠʮʠʝʥʪʦʚ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 

ʠʩʧʦʣʴʟʫʶʪ ʘʥʢʝʪʥʳʝ ʥʘʙʣʶʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʦʚʦʜʷʪʩʷ ʧʦ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʠ ʨʘʟʦʩʣʘʥʥʳʤ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʛʨʫʧʧʝ ʣʠʮ ʠ ʫʯʨʝʞʜʝʥʠʡ ʘʥʢʝʪʘʤʠ. 

ʇʦʩʨʝʜʩʪʚʦʤ ʤʦʥʦʛʨʘʬʠʯʝʩʢʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʫʛʣʫʙʣʝʥʥʦ ʠʟʫʯʘʶʪ ʦʪʜʝʣʴʥʳʝ ʪʠʧʦʚʳʝ ʦʙʲʝʢʪʳ ʠ 

ʚʦʧʨʦʩʳ, ʢʦʪʦʨʳʝ ʪʨʫʜʥʦ ʚʳʷʩʥʠʪʴ ʧʨʠ ʤʘʩʩʦʚʦʤ ʥʘʙʣʶʜʝʥʠʠ. ʆʩʥʦʚʥʳʝ ʩʧʦʩʦʙʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ 

ʥʘʙʣʶʜʝʥʠʷ ï ʵʪʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʥʘʙʣʶʜʝʥʠʝ, ʜʦʢʫʤʝʥʪʘʣʴʥʳʡ ʩʧʦʩʦʙ ʠ ʦʧʨʦʩ. ʇʨʠ ʥʝʧʦʩʨʝʜʩʪ-

ʚʝʥʥʦʤ ʥʘʙʣʶʜʝʥʠʠ ʧʦʣʫʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʟʘʧʦʣʥʝʥʠʝ ʟʝʤʝʣʴʥʦ-ʢʘʜʘʩʪʨʦʚʳʭ ʜʦʢʫ-

ʤʝʥʪʦʚ ʧʨʦʚʦʜʷʪ ʨʘʙʦʪʥʠʢʠ ʟʝʤʝʣʴʥʦ-ʢʘʜʘʩʪʨʦʚʳʭ ʩʣʫʞʙ ʥʘ ʦʩʥʦʚʝ ʣʠʯʥʦʛʦ ʜʦʩʤʦʪʨʘ, ʚʳʧʦʣʥʝʥʠʝ 

ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ ʧʨʠ ʩʲʝʤʢʝ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʝ ʧʣʘʥʦʚʦ-ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʦʙʤʝʨʘ 

ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ, ʧʨʠʫʩʘʜʝʙʥʳʭ ʫʯʘʩʪʢʦʚ ʠ ʪ.ʜ. ʕʪʦʪ ʩʧʦʩʦʙ ʥʘʙʣʶʜʝʥʠʷ ï ʩʘʤʳʡ ʩʦʚʝʨʰʝʥʥʳʡ ʠ 

ʉ 
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ʜʦʩʪʦʚʝʨʥʳʡ. ɼʦʢʫʤʝʥʪʘʣʴʥʳʡ ʩʧʦʩʦʙ ʥʘʙʣʶʜʝʥʠʷ ʢʘʢ ʠʩʪʦʯʥʠʢ ʥʝʦʙʭʦʜʠʤʳʭ ʩʚʝʜʝʥʠʡ ʧʨʝʜʫʩʤʘʪ-

ʨʠʚʘʝʪ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʦʪʯʝʪʳ ʦ ʩʦʩʪʦʷʥʠʠ ʟʝʤʣʝʚʣʘʜʝʥʠʷ ʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʦʨʦʰʘʝʤʳʭ ʠ ʦʩʫʰʝʥ-

ʥʳʭ ʟʝʤʝʣʴ, ʟʘʪʨʘʪʘʭ ʪʨʫʜʘ ʠ ʩʨʝʜʩʪʚʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, 

ʧʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʥʠʛʘʭ ʩʝʣʴʩʢʠʭ ʩʦʚʝʪʦʚ, ʚ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʘʪʩʷ ʜʘʥʥʳʝ ʦ ʧʨʠʫʩʘʜʝʙʥʳʭ ʫʯʘʩʪʢʘʭ 

ʛʨʘʞʜʘʥ, ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʘʭ. ʆʧʨʦʩ ʦʟʥʘʯʘʝʪ ʨʝʛʠʩʪʨʘʮʠʶ ʬʘʢʪʦʚ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʧʦʢʘʟʘ-

ʥʠʷʭ ʦʧʨʘʰʠʚʘʝʤʳʭ. ʕʪʠʤ ʩʧʦʩʦʙʦʤ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪ-

ʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʥʘ ʤʘʣʦʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʧʦʯʚʘʭ, ʘ ʪʘʢʞʝ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʩʭʝʤ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʝʩʣʠ ʦʪʩʫʪʩʪʚʫʶʪ ʢʥʠʛʠ ʠʩʪʦʨʠʠ ʧʦʣʝʡ ʩʝʚʦʦʙʦʨʦʪʦʚ. 

ʉʚʦʜ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ï ʵʪʦ ʦʙʲʝʜʠʥʝʥʠʝ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʧʦʨʷʜʢʝ ʩʚʝ-

ʜʝʥʠʡ ʦ ʩʦʚʦʢʫʧʥʦʩʪʠ, ʠʟʫʯʘʝʤʦʡ ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʥʘʙʣʶʜʝʥʠʷ. 

ɼʘʥʥʳʝ ʟʝʤʝʣʴʥʦʛʦ ʢʘʜʘʩʪʨʘ ʚʳʨʘʞʘʶʪʩʷ ʘʙʩʦʣʶʪʥʳʤʠ, ʦʪʥʦʩʠʪʝʣʴʥʳʤʠ ʠ ʩʨʝʜʥʠʤʠ ʚʝʣʠʯʠ-

ʥʘʤʠ. 

ɸʙʩʦʣʶʪʥʳʝ ʚʝʣʠʯʠʥʳ ʧʦʢʘʟʳʚʘʶʪ ʨʘʟʤʝʨʳ ʠʟʫʯʘʝʤʳʭ ʠ ʚʳʨʘʞʘʝʤʳʭ ʥʦʪʘʨʠʘʣʴʥʳʤʠ, ʫʩʣʦʚ-

ʥʳʤʠ, ʪʨʫʜʦʚʳʤʠ ʠ ʩʪʦʠʤʦʩʪʥʳʤʠ ʠʟʤʝʨʠʪʝʣʷʤʠ (ʛʘ, ʮ, ʨʫʙ.). 

ʆʪʥʦʩʠʪʝʣʴʥʳʝ ʚʳʨʘʞʘʶʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ, ʧʦʢʘʟʳʚʘʶʱʠʤʠ ʚʦ ʩʢʦʣʴʢʦ ʨʘʟ ʦʜʥʘ ʘʙʩʦʣʶʪʥʘʷ 

ʚʝʣʠʯʠʥʘ ʙʦʣʴʰʝ ʠʣʠ ʤʝʥʴʰʝ ʜʨʫʛʦʡ (%). 

ʉʨʝʜʥʠʝ ʚʳʨʘʞʘʶʪ ʪʠʧʦʚʳʝ ʨʘʟʤʝʨʳ ʠ ʜʘʶʪ ʦʙʦʙʱʘʶʱʫʶ, ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ 

ʫʨʦʚʥʷ ʧʦ ʦʜʥʦʨʦʜʥʳʤ ʧʨʠʟʥʘʢʘʤ. 

ʇʦ ʩʧʦʩʦʙʫ ʚʳʯʠʩʣʝʥʠʷ ʨʘʟʣʠʯʘʶʪ ʩʣʝʜʫʶʱʠʝ ʩʨʝʜʥʠʝ ʚʝʣʠʯʠʥʳ: ʩʨʝʜʥʷʷ ʘʨʠʬʤʝʪʠʯʝʩʢʘʷ, 

ʩʨʝʜʥʷʷ ʛʘʨʤʦʥʠʯʝʩʢʘʷ, ʩʨʝʜʥʷʷ ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ, ʩʨʝʜʥʷʷ ʢʚʘʜʨʘʪʠʯʥʘʷ, ʤʦʜʘ ʠ ʤʝʜʠʘʥʘ. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʚʦ ʚʨʝʤʝʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʷʜʳ ʜʠʥʘʤʠʢʠ. ʆʥʠ 

ʦʪʨʘʞʘʶʪ ʠʟʤʝʥʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʝʜʠʥʠʮ ʠʣʠ ʚʝʣʠʯʠʥʳ ʧʨʠʟʥʘʢʦʚ ʚʦ ʚʨʝʤʝʥʠ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʧʨʦ-

ʩʣʝʜʠʪʴ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʠʟʫʯʘʝʤʳʭ ʷʚʣʝʥʠʡ, ʚʳʨʘʟʠʪʴ ʝʛʦ ʚ ʢʦʥʢʨʝʪʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ. 

ʈʷʜʳ ʜʠʥʘʤʠʢʠ ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʥʘ ʙʘʟʝ ʘʙʩʦʣʶʪʥʳʭ, ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʠ ʩʨʝʜʥʠʭ ʚʝʣʠʯʠʥ ʠ ʧʦ-

ʜʝʣʠʪʴ ʥʘ ʤʦʤʝʥʪʥʳʝ ʠ ʠʥʪʝʨʚʘʣʴʥʳʝ. ʄʦʤʝʥʪʥʳʤ ʥʘʟʳʚʘʶʪ ʜʠʥʘʤʠʯʝʩʢʠʡ ʨʷʜ, ʜʘʥʥʳʝ ʢʦʪʦʨʦʛʦ ʭʘ-

ʨʘʢʪʝʨʠʟʫʶʪ ʩʦʩʪʦʷʥʠʝ ʷʚʣʝʥʠʡ ʥʘ ʦʧʨʝʜʝʣʝʥʥʫʶ ʜʘʪʫ (ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ), ʥʘʧʨʠʤʝʨ ʥʘ ʥʘʯʘʣʦ ʤʝʩʷʮʘ, 

ʢʚʘʨʪʘʣʘ, ʛʦʜʘ. ɺ ʟʝʤʝʣʴʥʦʤ ʢʘʜʘʩʪʨʝ ʢʨʠʪʠʯʝʩʢʦʡ ʜʘʪʦʡ ʩʙʦʨʢʠ ʨʷʜʦʚ ʜʠʥʘʤʠʢʠ ʩʯʠʪʘʶʪ 1 ʷʥʚʘʨʷ 

ʢʘʞʜʳʡ ʛʦʜ. 

ʀʥʪʝʨʚʘʣʴʥʳʤ ʥʘʟʳʚʘʶʪ ʜʠʥʘʤʠʯʝʩʢʠʡ ʨʷʜ, ʧʦʢʘʟʳʚʘʶʱʠʡ ʠʟʤʝʥʝʥʠʝ ʩʦʚʦʢʫʧʥʦʩʪʠ ʟʘ ʦʧʨʝʜʝ-

ʣʝʥʥʳʡ ʦʪʨʝʟʦʢ (ʠʥʪʝʨʚʘʣ) ʚʨʝʤʝʥʠ, ʥʘʧʨʠʤʝʨ, ʟʘ ʤʝʩʷʮ, ʢʚʘʨʪʘʣ, ʛʦʜ, ʧʷʪʠʣʝʪʢʫ. ʇʨʠʤʝʨʦʤ ʠʥʪʝʨ-

ʚʘʣʴʥʦʛʦ ʨʷʜʘ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʩʚʝʜʝʥʠʷ ʦ ʧʣʦʱʘʜʠ ʧʦʩʘʞʝʥʥʳʭ ʤʥʦʛʦʣʝʪʥʠʭ ʢʫʣʴʪʫʨ, ʧʨʦʚʝʜʝʥʥʳʝ 

ʤʝʣʠʦʨʘʪʠʚʥʳʝ ʨʘʙʦʪʳ ʧʦ ʛʦʜʘʤ. 

ʇʦ ʜʘʥʥʳʤ ʨʷʜʦʚ ʜʠʥʘʤʠʢʠ ʚʳʯʠʩʣʷʶʪ ʧʦʢʘʟʘʪʝʣʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʘʙʩʦʣʶʪʥʳʡ ʧʨʠʨʦʩʪ, 

ʪʝʤʧʳ ʨʦʩʪʘ ʠ ʧʨʠʨʦʩʪʘ, ʘʙʩʦʣʶʪʥʦʝ ʟʥʘʯʝʥʠʝ ʦʜʥʦʛʦ ʧʨʦʮʝʥʪʘ ʧʨʠʨʦʩʪʘ. ɸʙʩʦʣʶʪʥʳʡ ʧʨʠʨʦʩʪ ï ʵʪʦ 

ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʜʚʫʤʷ ʫʨʦʚʥʷʤʠ ʨʷʜʘ. ʊʝʤʧ ʨʦʩʪʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʦʪʥʦʰʝʥʠʝ ʦʜʥʦʛʦ ʫʨʦʚʥʷ ʨʷʜʘ ʢ ʜʨʫ-

ʛʦʤʫ ʠ ʚʳʨʘʞʘʝʪʩʷ ʚ ʢʦʵʬʬʠʮʠʝʥʪʘʭ ʠʣʠ ʧʨʦʮʝʥʪʘʭ. ʊʝʤʧ ʧʨʠʨʦʩʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʪʥʦʰʝʥʠʝʤ ʘʙʩʦ-

ʣʶʪʥʦʛʦ ʧʨʠʨʦʩʪʘ ʢ ʙʘʟʠʩʥʦʤʫ ʫʨʦʚʥʶ ʧʦʢʘʟʘʪʝʣʷ. ɸʙʩʦʣʶʪʥʦʝ ʟʥʘʯʝʥʠʝ ʦʜʥʦʛʦ ʧʨʦʮʝʥʪʘ ʧʨʠʨʦʩʪʘ 

ʝʩʪʴ ʦʪʥʦʰʝʥʠʝ ʘʙʩʦʣʶʪʥʦʛʦ ʧʨʠʨʦʩʪʘ ʢ ʪʝʤʧʫ ʧʨʠʨʦʩʪʘ. 

ɼʣʷ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʫʛʦʜʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠʥʜʝʢʩʳ. 

ʀʥʜʝʢʩʳ ï ʵʪʦ ʩʨʝʜʥʠʝ ʦʪʣʠʯʠʷ ʧʦʢʘʟʘʪʝʣʝʡ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʨʘʚʥʝʥʠʷ ʯʠʩʣʦʚʳʭ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢ, ʩʣʦʞʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ, ʵʣʝʤʝʥʪʳ ʢʦʪʦʨʳʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʝ ʧʦʜʜʘʶʪʩʷ 

ʩʫʤʤʠʨʦʚʘʥʠʶ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ ʩʦʩʪʦʷʪ ʚ ʩʙʦʨʝ ʠʩʭʦʜʥʳʭ ʠʥʬʦʨʤʘʮʠʡ, ʝʝ ʦʙʨʘʙʦʪʢʝ ʠ ʚʳʷʚʣʝ-

ʥʠʠ ʠ ʦʙʲʷʩʥʝʥʠʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʠʟʤʝʥʝʥʠʷʭ ʨʘʟʤʝʨʦʚ ʠ ʩʦʦʪʥʦʰʝʥʠʡ ʦʙ-

ʱʝʩʪʚʝʥʥʳʭ ʷʚʣʝʥʠʡ. ʅʘ ʜʘʥʥʳʭ ʘʥʘʣʠʟʘ ʬʦʨʤʫʣʠʨʫʶʪʩʷ ʦʩʥʦʚʥʳʝ ʧʨʘʚʠʣʴʥʳʝ, ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠʝ ʚʳʚʦʜʳ. ɺ ʩʦʜʝʨʞʘʥʠʝ ʘʥʘʣʠʟʘ ʚʭʦʜʷʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʝʛʦ ʟʘʜʘʯ, ʧʨʘʢʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʝʛʦ 

ʧʦʜʢʣʶʯʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʢʦʥʩʪʘʪʘʮʠʷ ʬʘʢʪʦʚ ʠ ʠʭ ʦʮʝʥʢʘ ʥʘ ʦʩʥʦʚʝ ʩʦʧʦʩʪʘʚʣʝʥʠʷ, ʚʳʷʚʣʝʥʠʝ 

ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʧʨʠʟʥʘʢʘʤʠ ʦʧʨʝʜʝʣʝʥʠʷ ʜʠʥʘʤʠʢʠ ʠʟʫʯʘʝʤʳʭ ʧʨʦʮʝʩʩʦʚ, ʦʙʲʷʩʥʝʥʠʝ ʚʳʷʚʣʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ, ʘʥʘʣʠʟʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʳʚʦʜʦʚ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʨʝʜʣʦʞʝʥʠʡ. 

ɸʥʘʣʠʟ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ï ʙʦʣʝʝ ʩʣʦʞʥʳʡ ʠ ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʵʪʘʧ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ, ʝʛʦ ʟʘʢʣʶʯʠʪʝʣʴʥʘʷ ʩʪʘʜʠʷ. ɸʥʘʣʠʟ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʦʙʷʟʘʥ ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ ʟʥʘʥʠʠ 

ʟʘʢʦʥʦʚ ʠ ʬʦʨʤ ʨʘʟʚʠʪʠʷ ʧʫʙʣʠʯʥʳʭ ʜʝʡʩʪʚʠʡ ʠ ʦʧʠʨʘʪʴʩʷ ʥʘ ʚʩʶ ʩʦʚʦʢʫʧʥʦʩʪʴ ʜʘʥʥʳʭ, ʚʟʷʪʳʭ ʚ ʠʭ 

ʩʚʷʟʠ ʠ ʚʟʘʠʤʦʦʙʫʩʣʦʚʣʝʥʥʦʩʪʠ. ʉʚʷʟʠ ʤʝʞʜʫ ʧʨʠʟʥʘʢʘʤʠ ʚʳʷʚʣʷʶʪ ʨʘʟʥʳʤʠ ʤʝʪʦʜʘʤʠ. ʅʘʨʷʜʫ ʩ 

ʛʨʫʧʧʠʨʦʚʢʘʤʠ, ʦʪʥʦʩʠʪʝʣʴʥʳʤʠ ʠ ʩʨʝʜʥʠʤʠ ʚʝʣʠʯʠʥʘʤʠ, ʠʥʜʝʢʩʘʤʠ, ʨʷʜʘʤʠ ʜʠʥʘʤʠʢʠ ʠʩʧʦʣʴʟʫʶʪ 

ʤʝʪʦʜʳ: ʧʘʨʘʣʣʝʣʴʥʳʭ ʨʷʜʦʚ, ʙʘʣʘʥʩʦʚʳʭ, ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʛʨʫʧʧʠʨʦʚʦʢ, ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʝʤʝʣʴ ʈʦʩʩʠʠ ʠʭ ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴʥʦʤʫ ʧʦʪʝʥʮʠʘʣʫ, ʪʨʝʙʦʚʘʥʠʷʤ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʨʘʮʠʦʥʘʣʴʥʘʷ 

ʩʠʩʪʝʤʘ ʟʝʤʣʝʜʝʣʠʷ ʜʦʣʞʥʘ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʢʦʤʧʨʦʤʠʩʩ ʤʝʞʜʫ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴʶ. ʉʬʦʨʤʫʣʠʨʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʳʭ 

ʜʦʣʞʥʳ ʨʘʟʨʘʙʘʪʳʚʘʪʴʩʷ ʦʩʥʦʚʥʳʝ ʠʥʠʮʠʘʪʠʚʳ ʧʦ ʫʩʪʦʡʯʠʚʦʤʫ ʫʧʨʘʚʣʝʥʠʶ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʝʤʝʣʴʥʳʝ ʨʝʩʫʨʩʳ, ʩʦʩʪʦʷʥʠʝ, ʧʦʪʝʥʮʠʘʣ, ʩʠʩʪʝʤʘ ʟʝʤʣʝʜʝʣʠʷ, ʵʢʦʣʦʛʠʯʝ-

ʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ. 
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Annotation 

The article analyzes the compliance of the current state of the lands of Russia with their productive po-
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ʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʟʝʤʝʣʴ ʈʦʩʩʠʠ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʤʫ ʧʦʪʝʥʮʠʘʣʫ, 

ʪʨʝʙʦʚʘʥʠʷʤ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ [1-5]. 

ɹʦʣʴʰʠʥʩʪʚʦ ʟʝʤʝʣʴ ʧʦʜʚʝʨʛʘʝʪʩʷ ʚʦʜʥʦʡ ʠ ʚʝʪʨʦʚʦʡ ʵʨʦʟʠʠ, ʪʝʭʥʦʛʝʥʥʦʤʫ ʟʘʛʨʷʟʥʝʥʠʶ, ʜʝʛʫ-

ʤʠʬʠʢʘʮʠʠ, ʨʘʟʨʫʰʝʥʠʶ ʩʪʨʫʢʪʫʨʳ ʧʦʯʚʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʥʝʛʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠʤʝʝʪ 

ʤʝʩʪʦ ʥʘʨʫʰʝʥʠʝ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʧʘʜʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʢʦʣʦ-

ʛʠʯʝʩʢʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ [6-15]. 

ʏʨʝʟʤʝʨʥʦʝ ʚʣʠʷʥʠʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʫʙʲʝʢʪʦʚ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʥʘ ʦʢʨʫ-

ʞʘʶʱʫʶ ʩʨʝʜʫ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʚʩʣʝʜʩʪʚʠʝ ʧʦʪʝʨʠ ʧʣʦʜʦ-

ʨʦʜʠʷ ʧʦʯʚ ʠʟ-ʟʘ ʠʭ ʜʝʛʨʘʜʘʮʠʠ (ʵʨʦʟʠʷ, ʜʝʬʣʷʮʠʷ, ʜʝʛʫʤʠʬʠʢʘʮʠʷ, ʫʧʣʦʪʥʝʥʠʝ, ʧʦʜʢʠʩʣʝʥʠʝ, ʟʘʩʦʣʝ-

ʥʠʝ, ʦʩʦʣʦʥʮʝʚʘʥʠʝ, ʧʝʨʝʫʚʣʘʞʥʝʥʠʝ, ʟʘʙʦʣʘʯʠʚʘʥʠʝ, ʟʘʛʨʷʟʥʝʥʠʝ ʠ ʪ.ʜ.). 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ï ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʢʘʪʝʛʦʨʠʷ, ʦʪʨʘʞʘʶʱʘʷ ʜʝʡʩʪʚʠʝ ʦʙʲʝʢʪʠʚ-

ʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʟʘʢʦʥʦʚ, ʧʨʦʷʚʣʷʶʱʠʭʩʷ ʚ ʨʦʩʪʝ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʨʝʩʫʨʩʦʚ ʟʝʤʣʠ. 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʢʘʟʳʚʘʝʪ ʢʦʥʝʯʥʳʡ ʠʪʦʛ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ 

ʢʘʢ ʩʨʝʜʩʪʚʘ ʪʨʫʜʘ, ʧʨʝʜʤʝʪʘ ʪʨʫʜʘ. ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʦʟʥʘʯʘʝʪ ʧʦʣʫ-

ʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʚʳʛʦʜʳ ʧʨʠ ʦʧʪʠʤʘʣʴʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʟʝʤʝʣʴʥʳʭ 

ʧʣʦʱʘʜʝʡ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʠʥʠʤʠʟʘʮʠʶ ʟʘʪʨʘʪ. 

ʉʫʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʣʠ ʩʦʩʪʦʠʪ ʚ ʥʘʭʦʞʜʝʥʠʠ ʦʧʪʠʤʫʤʘ ʤʝʞʜʫ ʵʢʦʣʦʛʠʯʝ-

ʩʢʠʤ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʜʭʦʜʦʤ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʟʝʤʝʣʴ, ʢʦʛʜʘ ʧʦʚʳʰʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʚʳʛʦʜʳ ʚ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʠ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʥʘ ʦʩʥʦʚʝ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʦʭʨʘʥʳ ʠ ʨʘʩʰʠʨʝʥʥʦ-

ʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ. ʆʜʥʘʢʦ ʥʝ ʚʩʝʛʜʘ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʚ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʠ ʫʜʘʝʪʩʷ ʜʦʙʠʪʴʩʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ. ʀʥʦʛʜʘ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʚʳʛʦʜʘ ʤʦʞʝʪ 

ʜʦʩʪʠʛʘʪʴʩʷ ʥʘ ʦʩʥʦʚʝ ʥʝʛʘʪʠʚʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. ʊʦʛʜʘ ʠʤʝʝʪ ʤʝʩʪʦ ʥʝʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʯʪʦ ʦʙʦʩʪʨʷʝʪ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʧʨʦʙʣʝʤʫ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʫʪʨʘʯʠ-

ʚʘʁʪʩʷ ʧʨʠʨʦʜʥʳʝ ʩʚʦʡʩʪʚʘ ʟʝʤʣʠ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʚʳʛʦʜʘ ʙʫʜʝʪ ʥʦʩʠʪʴ ʢʨʘʪʢʦʩʨʦʯʥʳʡ 

ʭʘʨʘʢʪʝʨ. 

ɽʩʣʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʪʝʣʴ ʧʦʣʫʯʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʠ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʚʳʛʦʜʫ, ʪʦ 

ʩʫʤʤʘʨʥʘʷ ʧʦʣʝʟʥʦʩʪʴ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʨʘʩʪʝʪ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ. 

ʈʘʮʠʦʥʘʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʶ ʩʦʟʜʘʝʪ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʙʘʟʫ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʵʢʦʥʦ-

ʤʠʯʝʩʢʦʡ ʚʳʛʦʜʳ ʚ ʙʫʜʫʱʝʤ. ʇʦʚʳʰʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʜʦʣʞʥʦ 

ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʤʠʥʠʤʠʟʘʮʠʝʡ ʥʝʛʘʪʠʚʥʳʭ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʟʝʤʝʣʴʥʳʝ ʨʝʩʫʨʩʳ ʠ ʩʦʟ-

ʜʘʥʠʝʤ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʪʝʥʮʠʘʣʘ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. ɺ ʵʪʦʡ ʩʚʷʟʠ 

ʚʦʟʥʠʢʘʝʪ ʩʠʥʝʨʛʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʚ ʩʬʝʨʝ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. ʆʥ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʠʟʤʝʥʝʥʠʷ ʧʦʜʭʦ-

ʜʦʚ ʢ ʧʦʣʫʯʝʥʠʶ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʚʳʛʦʜʳ ʠ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. 

ʅʘ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʪʘʢʠʝ ʬʘʢʪʦ-

ʨʳ, ʢʘʢ: ʩʦʩʪʦʷʥʠʝ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ; ʩʦʦʪʥʦʰʝʥʠʝ ʧʦʯʚʦʫʣʫʯʰʘʶʱʠʭ ʠ ʠʩʪʦʱʘʶʱʠʭ ʢʫʣʴʪʫʨ ʚ 

ʩʝʚʦʦʙʦʨʦʪʘʭ; ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʳʭ ʤʝʨ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʪʝʥʩʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ; ʧʣʦʜʦ-

ʨʦʜʠʝ ʧʦʯʚ. ʈʘʮʠʦʥʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʟʝʤʣʝʜʝʣʠʷ ʜʦʣʞʥʘ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʢʦʤʧʨʦʤʠʩʩ ʤʝʞʜʫ ʵʢʦʣʦ-

ʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴʶ. ɺ ʪʘʢʦʤ ʚʘʨʠʘʥʪʝ ʝʝ ʧʦʩʪʨʦʝʥʠʝ ʧʨʝ-

ʚʨʘʱʘʝʪʩʷ ʚ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʟʘʜʘʥʠʝ. 

ɺʦʧʨʦʩʳ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʜʦʣʞʥʳ ʩʪʘʪʴ ʧʨʦʙʣʝʤʦʡ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦ-

ʩʪʠ ʛʦʩʫʜʘʨʩʪʚʘ. ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʟʘʜʘʯ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʦʙʣʘʩʪʠ ʘʛʨʘʨʥʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦ-

ʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʤʝʭʘʥʠʟʤʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʠ ʥʘ ʝʛʦ ʦʩʥʦʚʝ ï 

ʵʢʦʣʦʛʠʟʘʮʠʠ, ʦʭʨʘʥʳ ʠ ʟʘʱʠʪʳ ʟʝʤʣʠ ʢʘʢ ʩʦʩʪʘʚʣʷʶʱʝʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʩʦʭʨʘʥʝʥʠʝ, ʧʨʠʫʤʥʦ-

ʞʝʥʠʝ ʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʝʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʩʠʣʳ ʢʘʢ ʨʝʩʫʨʩʘ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ ʵʪʦ-

ʛʦ ʧʨʦʮʝʩʩʘ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʫʞʝ ʤʥʦʛʦ ʣʝʪ ʥʝ ʧʦʣʫʯʘʝʪ ʜʦʣʞʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʥʝ ʜʘʚʘʷ ʦʱʫʪʠʤʦʛʦ ʧʨʠ-

ʨʦʩʪʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʷ ʥʘ ʧʦʯʚʫ ʠ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ʄʝʭʘʥʠʟʤ ʨʘʟʚʠʪʠʷ ʟʝʤʝʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ ʩʦʯʝʪʘʝʪ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʤʝʪʦʜʳ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-

ʧʨʘʚʦʚʦʛʦ, ʬʠʥʘʥʩʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʭʘʥʠʟʤʦʚ ʚ 

ʝʜʠʥʦʡ ʩʨʝʜʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ, ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʘʩʧʝʢʪʦʚ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ. 

ʆʩʥʦʚʥʳʝ ʠʥʠʮʠʘʪʠʚʳ ʧʦ ʫʩʪʦʡʯʠʚʦʤʫ ʫʧʨʘʚʣʝʥʠʶ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʜʦʣʞʥʳ ʨʘʟʨʘʙʘʪʳ-

ʚʘʪʴʩʷ ʥʘ ʦʩʥʦʚʝ ʩʣʝʜʫʶʱʠʭ ʧʨʠʥʮʠʧʦʚ ʠ ʤʝʪʦʜʠʢ: 

- ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʢʦʣʣʝʢʪʠʚʥʳʭ ʠ ʧʣʶʨʘʣʠʩʪʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʢ ʫʧʨʘʚʣʝʥʠʶ ʟʝʤʝʣʴʥʳʤʠ 

ʨʝʩʫʨʩʘʤʠ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʫʨʦʚʥʷ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʤʝʩʪʥʳʭ ʦʨʛʘʥʦʚ; 

- ʫʚʝʣʠʯʝʥʠʝ ʠʥʚʝʩʪʠʮʠʡ ʚ ʫʣʫʯʰʝʥʠʝ ʦʙʱʝʩʪʚʝʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ; 

- ʦʮʝʥʢʘ ʵʢʦʩʠʩʪʝʤʥʳʭ ʫʩʣʫʛ ʩ ʮʝʣʴʶ ʨʘʤʦʯʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʧʨʠʥʷʪʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʨʝ-

ʰʝʥʠʡ; 

- ʧʨʦʚʝʜʝʥʠʝ ʢʦʥʪʨʦʣʷ ʧʦʣʥʦʤʦʯʠʡ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʛʣʦʙʘʣʴʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ, ʠʩʩʣʝʜʫʶʱʠʭ ʧʨʦʙʣʝʤʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʦʭʨʘʥʳ ʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʙʦʣʝʝ ʪʝʩʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠʣʠ ʠʥʪʝʛʨʘʮʠʠ; 

ʉ 



213 

 

- ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʪʦʨʛʦʚʳʝ ʩʦʛʣʘʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʧʦ-

ʩʪʨʦʝʥʠʷ çʟʝʣʝʥʦʡ ʵʢʦʥʦʤʠʢʠè ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʩʪʦʡʯʠʚʦʤʫ ʩʝʣʴʩʢʦʤʫ ʭʦʟʷʡʩʪʚʫ ʚ ʮʝʣʦʤ; 

- ʩʦʟʜʘʥʠʝ ʨʘʤʦʯʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʠʥʩʪʠʪʫʪʦʚ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʚʦʜʦʩʙʦʨʥʳʤʠ ʙʘʩʩʝʡʥʘʤʠ, ʢʦʪʦ-

ʨʳʝ ʙʫʜʫʪ ʠʤʝʪʴ ʦʙʱʠʝ ʮʝʣʠ ï ʦʧʪʠʤʠʟʘʮʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʚʳʛʦʜ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʨʘʚʥʦʧʨʘʚʥʦʛʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʠʤʫʱʝʩʪʚ ʚ ʙʘʩʩʝʡʥʘʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʨʝʢ; 

- ʩʦʟʜʘʥʠʝ ʮʝʣʝʚʦʛʦ ʬʦʥʜʘ ʜʣʷ ʦʢʘʟʘʥʠʷ ʧʦʤʦʱʠ ʤʝʣʢʠʤ ʬʝʨʤʝʨʘʤ ʚ ʧʝʨʝʭʦʜʝ ʢ ʫʩʪʦʡʯʠʚʦʤʫ 

ʫʧʨʘʚʣʝʥʠʶ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ. 

ʋʢʘʟʘʥʥʳʝ ʧʨʠʥʮʠʧʳ ʠ ʤʝʪʦʜʠʢʠ ʫʩʪʦʡʯʠʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʜʦʣʞʥʳ ʩʪʘʪʴ 

ʦʩʥʦʚʦʡ ʜʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʠ ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʬʦʨʤ ʫʧʨʘʚʣʝʥʠʷ ʦʪʥʦʰʝʥʠʷʤʠ ʧʦ ʚʣʘʜʝʥʠʶ, 

ʧʦʣʴʟʦʚʘʥʠʶ, ʦʭʨʘʥʝ ʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʫ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʠʥʥʦʚʘʮʠʠ ʚ ʧʨʦʮʝʩʩʝ 

ʫʧʨʘʚʣʝʥʠʷ ʟʝʤʣʝʚʣʘʜʝʥʠʝʤ ʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʠʩʭʦʜʷʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚ ʜʚʫʭ ʘʩʧʝʢʪʘʭ ï ʪʝʦʨʝ-

ʪʠʢʦ-ʤʝʪʦʜʠʯʝʩʢʦʤ ʠ ʧʨʠʢʣʘʜʥʦʤ. 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ï ʵʪʦ ʩʦʩʪʘʚʣʷʶʱʘʷ ʤʝʭʘʥʠʟʤʘ ʦʙʝʩʧʝʯʝʥʠʷ ʵʬʬʝʢ-

ʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. 

ʄʝʭʘʥʠʟʤ ʦʙʝʩʧʝʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʢʘʢ ʪʨʠʝʜʠʥʫʶ 

ʤʘʪʨʠʮʫ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ (ʤʝʪʦʜʦʚ) ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʦʭʨʘʥʳ ʠ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʬʫʥʢʮʠʡ ʫʧʨʘʚʣʝʥʠʷ ʪʘʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʠ ʠʭ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴ-

ʥʳʝ ʨʘʤʢʠ ʩ ʮʝʣʴʶ ʩʙʘʣʘʥʩʠʨʦʚʘʥʠʷ ʠ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ ʯʘʩʪʥʳʭ ʠʥʪʝʨʝ-

ʩʦʚ ʚ ʢʦʥʪʝʢʩʪʝ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʩʦʮʠʘʣʴʥʦ- ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʄʝʭʘʥʠʟʤʳ ʨʘʟʚʠʪʠʷ ʟʝʤʝʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ ʷʚʣʷʶʪʩʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴʶ, ʩʠʩʪʝ-

ʤʦʡ, ʦʥʠ ʧʨʦʯʥʦ ʚʟʘʠʤʦʩʚʷʟʘʥʳ, ʥʦ ʦʩʪʘʚʣʷʶʪ ʩʚʦʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʠ ʩʦʜʝʨʞʘʪ ʢʦʥʝʯʥʫʶ 

ʢʘʢ ʵʢʦʣʦʛʠʯʝʩʢʫʶ, ʪʘʢ ʠ ʩʦʮʠʘʣʴʥʫʶ ʮʝʣʴ, ʘ ʧʦʪʦʤʫ ʷʚʣʷʶʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʠ ʩʦʮʠʘʣʴʥʦ ʥʘʧʨʘʚʣʝʥ-

ʥʳʤʠ ʩʦʛʣʘʩʥʦ ʢʦʥʮʝʧʮʠʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʤʝʭʘʥʠʟʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩ ʬʠʥʘʥʩʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥ-

ʪʦʚ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʤʘʪʝʨʠʘʣʴʥʳʝ ʠʥʪʝʨʝʩʳ ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ. ɺ ʥʘʰʝʤ ʛʦʩʫʜʘʨʩʪʚʝ ʵʪʦʪ ʤʝ-

ʭʘʥʠʟʤ ʥʘʭʦʜʠʪʩʷ ʥʘ ʩʪʘʜʠʠ ʩʪʘʥʦʚʣʝʥʠʷ. ʅʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʨʝʛʫʣʷʪʦʨʦʚ ʧʨʠʥʫʜʠ-

ʪʝʣʴʥʦ-ʦʛʨʘʥʠʯʠʪʝʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ɼʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʥʝʦʙ-

ʭʦʜʠʤʦ ʚʥʝʜʨʷʪʴ ʙʦʣʝʝ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʨʝʛʫʣʷʪʦʨʦʚ ʩʪʠʤʫʣʠʨʫʶʱʝ-ʢʦʤʧʝʥʩʘʮʠʦʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. 

ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʤʝʭʘʥʠʟʤ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʭʨʘʥʳ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʧʨʝʜʧʦ-

ʣʘʛʘʝʪ ʩʦʙʣʶʜʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʦʩʥʦʚʥʳʭ ʫʩʣʦʚʠʡ: 

- ʢʦʤʧʣʝʢʩʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʫʛʦʜʠʡ, ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʠ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʩʠʩʪʝʤ; 

- ʥʘʜʝʞʥʦʩʪʴ ʩʚʷʟʝʡ ʬʝʜʝʨʘʣʴʥʳʭ, ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʨʛʘʥʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʣʫʞʙ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʪʝʣʝʡ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʬʦʨʤ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠ ʫʩʣʦʚʠʡ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ; 

- ʢʦʥʮʝʥʪʨʘʮʠʷ ʨʝʩʫʨʩʦʚ ʩ ʮʝʣʴʶ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦʯʚʦʟʘʱʠʪʥʳʭ, ʤʝʣʠʦʨʘʪʠʚ-

ʥʳʭ, ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʩʦʦʨʫʞʝʥʠʡ ʠ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ, ʮʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ; 

- ʦʙʷʟʘʪʝʣʴʥʘʷ ʢʦʤʧʝʥʩʘʮʠʷ ʥʘʥʝʩʝʥʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʫʱʝʨʙʘ; 

- ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʫʣʫʯʰʝʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ ʟʝʤʝʣʴ, ʦʙʝʩʧʝʯʝʥʠʝ  ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʚ 

ʘʛʨʦʣʘʥʜʰʘʬʪʘʭ, ʘʛʨʦʩʠʩʪʝʤʘʭ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʙʣʝʤ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ 

ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʘʪʴ ʩʣʝʜʫʶʱʠʝ ʪʨʠ ʥʘʧʨʘʚʣʝʥʠʷ: ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʚʝʜʝʥʠʷ ʟʝʤʣʝʜʝʣʠʷ; 

ʦʧʨʝʜʝʣʝʥʠʝ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʪʝʨʴ, ʚʳʟʚʘʥʥʳʭ ʥʝʨʘʮʠʦʥʘʣʴʥʳʤ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝʤ; ʨʘʟʨʘ-

ʙʦʪʢʘ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʪʝʣʝʡ ʟʘ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʠʣʠ ʧʦʪʝʨʶ ʧʣʦʜʦʨʦ-

ʜʠʷ ʧʦʯʚ. 
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Annotation 
The article identifies the main causes of damage and death of forest plantations in the conditions of the 
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ʝʩʘ ï ʵʪʦ ʮʝʥʥʝʡʰʝʝ ʜʦʩʪʦʷʥʠʝ ʥʘʨʦʜʘ, ʛʣʘʚʥʦʝ ʧʨʠʨʦʜʥʦʝ ʙʦʛʘʪʩʪʚʦ ʥʘʰʝʡ ʩʪʨʘʥʳ. ɻʣʘʚ-

ʥʳʤ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤ ʷʚʣʷʶʪʩʷ ʜʨʝʚʝʩʥʳʝ ʥʘʩʘ-

ʞʜʝʥʠʷ [1, ʩ. 2]. ʇʦʨʦʜʥʳʡ ʩʦʩʪʘʚ ʣʝʩʦʚ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥ ʩʣʝʜʫʶʱʠʤʠ ʜʨʝʚʝʩʥʳʤʠ 

ʧʦʨʦʜʘʤʠ: ʜʫʙ (25%), ʣʠʧʘ (19%), ʦʩʠʥʘ (15%), ʩʦʩʥʘ (14%), ʙʝʨʝʟʘ (10%), ʦʩʪʘʣʴʥʳʝ ʧʦʨʦʜʳ (ʣʠʩʪ-

ʚʝʥʥʠʮʘ, ʝʣʴ, ʢʣʝʥ, ʷʩʝʥʴ, ʚʷʟ, ʪʦʧʦʣʴ, ʢʫʩʪʘʨʥʠʢʠ) ï 17% [2, ʩ. 460]. 

ʗʚʣʷʷʩʴ ʤʥʦʛʦʣʝʪʥʠʤʠ ʢʫʣʴʪʫʨʘʤʠ, ʜʨʝʚʝʩʥʳʝ ʧʦʨʦʜʳ ʝʞʝʛʦʜʥʦ ʧʦʜʚʝʨʛʘʶʪʩʷ ʚʦʟʜʝʡʩʪʚʠʶ 

ʘʙʠʦʪʠʯʝʩʢʠʭ ʠ ʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [3, c. 2]. ʀʥʦʛʜʘ ʵʪʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʦʩʷʪ ʥʝ-

ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʧʨʠʯʠʥʦʡ ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʨʘʩʪʝʥʠʡ ʠʣʠ ʠʭ ʦʩʣʘʙʣʝ-

ʥʠʷ [4, c. 3]. 

ʅʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʧʦʛʦʜʥʳʝ ʠ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʧʨʦʷʚʣʷʶʱʠʝʩʷ ʚ ʯʘʩʪʳʭ ʠ 

ʨʝʟʢʠʭ ʧʝʨʝʧʘʜʘʭ ʪʝʤʧʝʨʘʪʫʨʳ, ʚ ʜʝʬʠʮʠʪʝ ʦʩʘʜʢʦʚ, ʫʨʘʛʘʥʥʳʭ ʚʝʪʨʘʭ, ʩʫʭʦʚʝʷʭ, ʟʘʤʦʨʦʟʢʘʭ ʤʦʛʫʪ 

ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʩʘʥʠʪʘʨʥʦʝ ʩʦʩʪʦʷʥʠʝ ʥʘʩʘʞʜʝʥʠʡ, ʥʘ ʩʨʦʢʠ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʙʦʣʝʟʥʝʡ 

ʠ ʚʨʝʜʠʪʝʣʝʡ [5, c. 4]. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʙʦʣʝʟʥʝʡ ʠ ʚʨʝʜʠʪʝʣʝʡ ʚ ʣʝʩʫ ʥʝʨʝʜʢʦ ʧʨʠʚʦʜʷʪ ʢ ʥʘʨʫʰʝʥʠʷʤ ʨʘʚ-

ʥʦʚʝʩʠʷ ʚ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ ʠ ʧʨʠʥʦʩʷʪ ʣʝʩʥʦʤʫ ʭʦʟʷʡʩʪʚʫ ʟʥʘʯʠʪʝʣʴʥʳʡ ʤʘʪʝʨʠʘʣʴʥʳʡ ʫʱʝʨʙ [6, c. 

485; 7, c. 264]. 

ʃʝʩʘ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 37 ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ. ɺ ʩʦʩʪʘʚ 

ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʚʭʦʜʠʪ 19 ʣʝʩʪʥʠʯʝʩʪʚ, ʠʟ ʢʦʪʦʨʳʭ 16 ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʟʝʤʣʷʭ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʠ 3 ʣʝʩʥʠ-

ʯʝʩʪʚʘ (ʉʘʤʘʨʩʢʦʝ, ʊʦʣʴʷʪʪʠʥʩʢʦʝ, ʅʦʚʦʢʫʡʙʳʰʝʚʩʢʦʝ) ʥʘ ʟʝʤʣʷʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʟʘʥʷʪʳʭ ʛʦ-

ʨʦʜʩʢʠʤʠ ʣʝʩʘʤʠ [8, c. 608; 9, c. 210; 10, c. 67]. ʇʦ ʮʝʣʝʚʦʤʫ ʥʘʟʥʘʯʝʥʠʶ ʣʝʩʘ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ï 

ʟʘʱʠʪʥʳʝ ʠ ʧʦʜʣʝʞʘʪ ʦʩʚʦʝʥʠʶ ʚ ʮʝʣʷʭ ʩʦʭʨʘʥʝʥʠʷ ʩʨʝʜʦʦʙʨʘʟʫʶʱʠʭ, ʚʦʜʦʦʭʨʘʥʥʳʭ, ʟʘʱʠʪʥʳʭ, ʩʘ-

ʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ, ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ ʠ ʠʥʳʭ ʧʦʣʝʟʥʳʭ ʬʫʥʢʮʠʡ ʣʝʩʘ. ʇʦ ʜʘʥʥʳʤ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʦʛʦ ʣʝʩʥʦʛʦ ʨʝʝʩʪʨʘ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 01.01.2022 ʛ. ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʣʝʩʦʚ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦʩʪʘʚ-

ʣʷʝʪ 766,9 ʪʳʩ. ʛʘ (ʪʘʙʣ. 1), ʣʝʩʠʩʪʦʩʪʴ ï 12,8%. 

 

ʊʘʙʣʠʮʘ 1 ï ʇʣʦʱʘʜʴ ʣʝʩʦʚ ʚ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ 

ʇʦʢʘʟʘʪʝʣʠ 
ɻʦʜʳ 

2019 2020 2021 2022 

ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʣʝʩʦʚ, ʪʳʩ. ʛʘ 

ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʢʨʳʪʘʷ ʣʝʩʦʤ ʧʣʦʱʘʜʴ, ʪʳʩ. ʛʘ 

764,8 766,2 765,8 766,9 

685,6 687,2 687,4 668,2 

 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʚʳʷʚʠʪʴ ʦʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ ʧʦʚʨʝʞʜʝʥʠʷ ʠ ʛʠʙʝʣʠ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʚ 

ʫʩʣʦʚʠʷʭ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ. 

ɺ 2019-2022 ʛ. ʝʞʝʛʦʜʥʦ ʦʪʤʝʯʘʝʪʩʷ ʩʦʢʨʘʱʝʥʠʝ ʧʣʦʱʘʜʠ ʥʘʩʘʞʜʝʥʠʡ ʩ ʥʘʨʫʰʝʥʥʦʡ ʠ ʫʪʨʘʯʝʥ-

ʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʩ 48,5 ʪʳʩ. ʛʘ (2019 ʛ.) ʜʦ 44,1 ʪʳʩ. ʛʘ (2022 ʛ.) ʠ ʧʦʛʠʙʰʠʭ ʥʘʩʘʞʜʝʥʠʡ ʩ 1,6 ʪʳʩ. 

ʛʘ (2019 ʛ.) ʜʦ 1,2 ʪʳʩ. ʛʘ (2022 ʛ.), ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʧʨʦʚʝʜʝʥʠʝʤ ʢʦʤʧʣʝʢʩʘ ʩʘʥʠʪʘʨʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ (ʪʘʙʣ. 2). 

ʃ 
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ʊʘʙʣʠʮʘ 2 ï ʈʝʟʫʣʴʪʘʪʳ ʣʝʩʦʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʦʙʩʣʝʜʦʚʘʥʠʡ 

ʇʦʢʘʟʘʪʝʣʠ 
ɻʦʜʳ 

2019 2020 2021 2022 

ʅʘʩʘʞʜʝʥʠʷ ʩ ʥʘʨʫʰʝʥʥʦʡ ʠ ʫʪʨʘʯʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦ-

ʩʪʴʶ, ʪʳʩ. ʛʘ  

ʠʟ ʥʠʭ ʧʦʛʠʙʰʠʭ ʚʩʝʛʦ, ʪʳʩ. ʛʘ 

48,5 48,6 47,9 44,1 

1,6 1,4 1,2 1,2 

 

ɸʥʘʣʠʟ ʧʨʠʯʠʥ ʧʦʚʨʝʞʜʝʥʠʷ ʠ ʛʠʙʝʣʠ ʥʘʩʘʞʜʝʥʠʡ ʚ 2022 ʛ. ʧʦʢʘʟʘʣ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ 

ʩʪʘʣʠ ʣʝʩʥʳʝ ʧʦʞʘʨʳ ʠ ʠʭ ʧʦʩʣʝʜʩʪʚʠʷ ï 0,6 ʪʳʩ. ʛʘ (50,0%), ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʠ ʧʦʯʚʝʥʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʧʨʠʚʝʣʠ ʢ ʛʠʙʝʣʠ 0,5 ʪʳʩ. ʛʘ (41,6%), ʙʦʣʝʟʥʠ ʣʝʩʘ ï 0,1 ʪʳʩ. ʛʘ (8,3%), ʧʦʚʨʝ-

ʞʜʝʥʠʷ ʥʘʩʝʢʦʤʳʤʠ ʚʨʝʜʠʪʝʣʷʤʠ ï 0,004 ʪʳʩ. ʛʘ (0,3%). 

ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʦʯʘʛʦʚ ʚʨʝʜʠʪʝʣʝʡ ʠ ʙʦʣʝʟʥʝʡ ʣʝʩʘ ʚ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʥʘʯʘʣʦ 2023 ʛ. ʩʦ-

ʩʪʘʚʣʷʝʪ 56825,85 ʛʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʨʝʜʠʪʝʣʝʡ ï 52015,4 ʛʘ, ʙʦʣʝʟʥʝʡ ï 4810,45 ʛʘ. 

ʅʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʨʝʜʠ ʚʨʝʜʠʪʝʣʝʡ ʠʤʝʝʪ ʦʯʘʛ ʰʝʣʢʦʧʨʷʜʘ ʥʝʧʘʨʥʦʛʦ, ʦʙʱʘʷ ʧʣʦ-

ʱʘʜʴ ʦʯʘʛʘ 43629,1 ʛʘ, ʬʘʟʘ ʛʨʘʜʘʮʠʠ ʨʘʟʚʠʪʠʷ ʧʦʧʫʣʷʮʠʠ ï ʨʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ ʠʣʠ ʩʦʙʩʪʚʝʥʥʦ ʚʩʧʳʰ-

ʢʘ (ʪʘʙʣ. 3). 

 

ʊʘʙʣʠʮʘ 3 ï ʆʯʘʛʠ ʰʝʣʢʦʧʨʷʜʘ ʥʝʧʘʨʥʦʛʦ ʠ ʪʨʫʪʦʚʠʢʘ ʦʩʠʥʦʚʦʛʦ ʚ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ 

ʃʝʩʥʠʯʝʩʪʚʦ 
ʌʘʟʘ ʛʨʘʜʘʮʠʠ ʨʘʟʚʠʪʠʷ 

ʧʦʧʫʣʷʮʠʠ 

ʇʨʦʛʥʦʟʠʨʫʝʤʘʷ ʬʘʟʘ ʛʨʘʜʘ-

ʮʠʠ ʨʘʟʚʠʪʠʷ ʧʦʧʫʣʷʮʠʠ 
ʇʣʦʱʘʜʴ ʦʯʘʛʘ, ʛʘ 

ʐʝʣʢʦʧʨʷʜ ʥʝʧʘʨʥʳʡ 

ʐʠʛʦʥʩʢʦʝ ʨʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ ʨʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ 14768,9 

ʂʦʰʢʠʥʩʢʦʝ ʨʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ ʩʦʙʩʪʚʝʥʥʦ ʚʩʧʳʰʢʘ 11002,5 

ʉʪʘʚʨʦʧʦʣʴʩʢʦʝ ʨʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ ʨʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ 5472,8 

ʉʝʨʛʠʝʚʩʢʦʝ ʨʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ ʩʦʙʩʪʚʝʥʥʦ ʚʩʧʳʰʢʘ 3846,3 

ʐʝʥʪʘʣʠʥʩʢʦʝ ʨʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ ʨʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ 2711,5 

ʂʨʘʩʥʦʷʨʩʢʦʝ ʨʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ ʨʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ 2015,0 

ʇʦʭʚʠʩʪʥʝʚʩʦʝ ʨʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ ʨʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ 1625,9 

ʅʦʚʦ-ɹʫʷʥʩʢʦʝ ʩʦʙʩʪʚʝʥʥʦ ʚʩʧʳʰʢʘ ʩʦʙʩʪʚʝʥʥʦ ʚʩʧʳʰʢʘ 1312,5 

ʈʘʯʝʡʩʢʦʝ ʨʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ ʨʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ 873,7 

ʊʨʫʪʦʚʠʢ ʣʦʞʥʳʡ ʦʩʠʥʦʚʳʡ 

ʐʝʥʪʘʣʠʥʩʢʦʝ ʜʝʡʩʪʚʫʶʱʠʡ ʜʝʡʩʪʚʫʶʱʠʡ 883,9 

ʂʣʷʚʣʠʥʩʢʦʝ ʜʝʡʩʪʚʫʶʱʠʡ ʜʝʡʩʪʚʫʶʱʠʡ 341,5 

ʐʠʛʦʥʩʢʦʝ ʭʨʦʥʠʯʝʩʢʠʡ ʭʨʦʥʠʯʝʩʢʠʡ 266,3 

ʈʘʯʝʡʩʢʦʝ ʜʝʡʩʪʚʫʶʱʠʡ ʜʝʡʩʪʚʫʶʱʠʡ 246,3 

ʉʝʨʛʠʝʚʩʢʦʝ ʜʝʡʩʪʚʫʶʱʠʡ ʜʝʡʩʪʚʫʶʱʠʡ 192,6 

ʇʦʭʚʠʩʪʥʝʚʩʢʦʝ ʜʝʡʩʪʚʫʶʱʠʡ ʜʝʡʩʪʚʫʶʱʠʡ 155,0 

ʂʠʥʝʣʴ-ʏʝʨʢʘʩʩʢʦʝ ʜʝʡʩʪʚʫʶʱʠʡ ʜʝʡʩʪʚʫʶʱʠʡ 128,6 

ʂʠʥʝʣʴʩʢʦʝ ʜʝʡʩʪʚʫʶʱʠʡ ʜʝʡʩʪʚʫʶʱʠʡ 111,7 

ʅʝʬʪʝʛʦʨʩʢʦʝ ʜʝʡʩʪʚʫʶʱʠʡ ʜʝʡʩʪʚʫʶʱʠʡ 26,1 

ʂʦʰʢʠʥʩʢʦʝ ʭʨʦʥʠʯʝʩʢʠʡ ʭʨʦʥʠʯʝʩʢʠʡ 19,3 

ʅʦʚʦ-ɹʫʷʥʩʢʦʝ ʜʝʡʩʪʚʫʶʱʠʡ ʜʝʡʩʪʚʫʶʱʠʡ 15,3 

ɺʦʣʞʩʢʦʝ ʜʝʡʩʪʚʫʶʱʠʡ ʜʝʡʩʪʚʫʶʱʠʡ 9,6 

 

ʄʝʥʴʰʠʡ ʦʯʘʛ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʤʝʝʪ ʧʠʣʠʣʴʱʠʢ-ʪʢʘʯ ʟʚʝʟʜʯʘʪʳʡ ʚ ʂʠʥʝʣʴʩʢʦʤ ʣʝʩʥʠʯʝʩʪʚʝ 

ʧʣʦʱʘʜʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʨʝʜʠʪʝʣʷ 41,5 ʛʘ, ʚ ʅʦʚʦ-ɹʫʷʥʩʢʦʤ ʣʝʩʥʠʯʝʩʪʚʝ ï 6999,6 ʛʘ, ʚ ʉʪʘʚʨʦʧʦʣʴ-

ʩʢʦʤ ʣʝʩʥʠʯʝʩʪʚʝ ï 293,2 ʛʘ, ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʦʯʘʛʘ ʩʦʩʪʘʚʣʷʝʪ 7334,3 ʛʘ. 

ʂʨʦʤʝ ʵʪʦʛʦ, ʚ ʫʩʣʦʚʠʷʭ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʠʤʝʶʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʣʝʜʫʶʱʠʝ ʚʨʝʜʠʪʝʣʠ ʣʝʩ-

ʥʳʭ ʢʫʣʴʪʫʨ: ʢʦʨʦʝʜ-ʪʠʧʦʛʨʘʬ, ʣʠʩʪʦʚʝʨʪʢʠ ʜʫʙʦʚʘʷ ʟʝʣʝʥʘʷ ʠ ʙʦʷʨʳʰʥʠʢʦʚʘʷ, ʤʦʣʴ ʜʫʙʦʚʘʷ ʰʠʨʦ-

ʢʦʤʠʥʠʨʫʶʱʘʷ. 

ʀʟ ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ ʣʝʩʘ ʥʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʤʝʶʪ: ʪʨʫʪʦʚʠʢ ʣʦʞʥʳʡ ʦʩʠʥʦ-

ʚʳʡ ï 2396,2 ʛʘ, ʢʦʨʥʝʚʘʷ ʛʫʙʢʘ ï 1251,69 ʛʘ, ʪʨʫʪʦʚʠʢ ʣʦʞʥʳʡ ʜʫʙʦʚʳʡ ï 745,96 ʛʘ ʠ ʙʘʢʪʝʨʠʘʣʴʥʦʝ 

ʟʘʙʦʣʝʚʘʥʠʝ ʙʝʨʝʟʳ ï 320,8 ʛʘ. 

ʆʯʘʛʠ ʪʨʫʪʦʚʠʢʘ ʣʦʞʥʦʛʦ ʦʩʠʥʦʚʦʛʦ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ12 ʣʝʩʥʠʯʝʩʪʚʘʭ, ʢʦʨʥʝʚʦʡ ʛʫʙʢʠ ʚ 11 ʣʝʩ-

ʥʠʯʝʩʪʚʘʭ, ʪʨʫʪʦʚʠʢʘ ʣʦʞʥʦʛʦ ʜʫʙʦʚʦʛʦ ʠ ʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʙʝʨʝʟʳ ʚ 6 ʣʝʩʥʠʯʝʩʪʚʘʭ. ɺ ʫʩ-

ʣʦʚʠʷʭ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʪʘʢʞʝ ʦʪʤʝʯʘʝʪʩʷ ʨʘʟʚʠʪʠʝ ʩʪʚʦʣʦʚʳʭ ʛʥʠʣʝʡ, ʨʘʢʘ ʯʝʨʥʦʛʦ ʪʦʧʦʣʷ ʠ ʦʩʠ-

ʥʳ, ʛʦʣʣʘʥʜʩʢʦʡ ʙʦʣʝʟʥʠ, ʤʦʢʨʦʛʦ ʷʟʚʝʥʥʦ-ʩʦʩʫʜʠʩʪʦʛʦ ʨʘʢʘ ʪʦʧʦʣʷ, ʛʫʙʢʠ ʩʦʩʥʦʚʦʡ. 

ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʣʝʩʦʚ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ 

ʢʦʤʧʣʝʢʩʘ ʩʘʥʠʪʘʨʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʥʘʩʘʞʜʝʥʠʷʭ ʧʦʚʨʝʞʜʝʥʥʳʭ ʣʝʩ-
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ʥʳʤʠ ʧʦʞʘʨʘʤʠ, ʙʦʣʝʟʥʷʤʠ ʠ ʚʨʝʜʠʪʝʣʷʤʠ ʣʝʩʘ, ʦʩʣʘʙʣʝʥʥʳʤʠ ʧʦʛʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ. ʇʦ ʧʨʠʥʮʠʧʫ 

ʜʝʡʩʪʚʠʷ ʠ ʪʝʭʥʠʢʝ ʧʨʠʤʝʥʝʥʠʷ ʚʳʜʝʣʷʶʪ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʝ, ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ, ʭʠʤʠʯʝʩʢʠʝ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ. ʈʝʢʦʤʝʥʜʫʝʤʳʝ ʩʘʥʠʪʘʨʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʚʢʣʶʯʘʶʪ 

ʩʧʣʦʰʥʳʝ ʠ ʚʳʙʦʨʦʯʥʳʝ ʩʘʥʠʪʘʨʥʳʝ ʨʫʙʢʠ, ʫʙʦʨʢʫ ʥʝʣʠʢʚʠʜʥʦʡ ʜʨʝʚʝʩʠʥʳ, ʣʠʢʚʠʜʘʮʠʶ ʦʯʘʛʦʚ ʙʦ-

ʣʝʟʥʝʡ ʠ ʚʨʝʜʠʪʝʣʝʡ. 
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ʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʠʛʨʘʝʪ ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ ʧʨʦʜʦʚʦʣʴʩʪʚʠ-

ʝʤ, ʝʛʦ ʩʧʝʮʠʬʠʢʘ ʨʝʣʴʝʬʥʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʫʚʝʣʠʯʝʥʠʠ ʩʚʦʝʛʦ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, 

ʨʘʟʚʠʪʠʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʨʳʥʢʦʚ ʠ ʚ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤ ʟʝʤʝʣʴʥʦ-ʠʤʫʱʝʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ. ʆʜ-

ʥʘʢʦ ʩʫʱʝʩʪʚʫʶʪ ʥʝʛʘʪʠʚʥʳʝ ʷʚʣʝʥʠʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ. 

ɹʦʣʴʰʠʝ ʧʣʦʱʘʜʠ ʟʝʤʝʣʴ, ʦʩʦʙʝʥʥʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʠʩʧʦʣʴʟʫ-

ʶʪʩʷ ʥʝ ʩʚʷʟʘʥʥʦʡ ʩ ʩʝʣʴʩʢʠʤ ʭʦʟʷʡʩʪʚʦʤ ʜʝʷʪʝʣʴʥʦʩʪʴʶ. ʕʪʦ ʚʳʟʳʚʘʝʪ ʦʩʦʙʫʶ ʦʟʘʙʦʯʝʥʥʦʩʪʴ,                

ʧʦʩʢʦʣʴʢʫ ʧʣʦʱʘʜʴ ʧʣʦʜʦʨʦʜʥʳʭ ʟʝʤʝʣʴ ʚʝʩʴʤʘ ʦʛʨʘʥʠʯʝʥʘ. 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʄʝʭʘʥʠʟʤ ʦʙʝʩʧʝʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ 

 

 

ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 2021 ʛ. 74,3% ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ɸʤʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʦʪʚʦʜʷʪʩʷ ʧʦʜ ʩʦʶ, ʯʪʦ 

ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʧʣʦʜʦʨʦʜʠʠ ʧʦʯʚ, ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʟʘʩʦʨʝʥʥʦʩʪʠ ʧʦʩʝʚʦʚ ʠ ʫʭʫʜʰʝ-

ʥʠʶ ʬʠʪʦʩʘʥʠʪʘʨʥʦʡ ʦʙʩʪʘʥʦʚʢʠ. 
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ʇʦʣʫʯʝʥʠʝ ʟʥʘʯʠʪʝʣʴʥʳʭ ʠ ʩʪʘʙʠʣʴʥʳʭ ʫʨʦʞʘʝʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʧʨʠʤʝʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʤʝʣʠʦʨʘʮʠʡ. ʊʨʫʜʥʦ ʧʝʨʝʦʮʝʥʠʪʴ ʟʥʘʯʝʥʠʝ ʤʝʣʠʦʨʘʮʠʠ ʚ ɸʤʫʨʩʢʦʡ ʦʙʣʘʩʪʠ 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʠʭ ʫʨʦʞʘʝʚ, ʧʦʩʢʦʣʴʢʫ ʤʝʣʠʦʨʘʮʠʷ ʫʚʝʣʠʯʠʚʘʝʪ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʩʝʣʴ-

ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʪʨʘʩʣʠ ʨʝʛʠʦʥʘ, ʧʦʚʳʰʘʷ ʟʝʤʝʣʴʥʳʡ ʨʝʩʫʨʩ ɸʤʫʨʩʢʦʡ ʦʙʣʘʩʪʠ [2]. 

ɺʩʝ ʚʠʜʳ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʟʘʚʠʩʷʪ ʦʪ ʚʟʘʠʤʥʦʛʦ ʩʦʦʪʚʝʪʩʪʚʠʷ ʚʥʝʰʥʠʭ ʠ 

ʚʥʫʪʨʝʥʥʠʭ ʫʩʣʦʚʠʡ ʝʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ (ʨʠʩʫʥʦʢ 1). 

ʈʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʧʦʚʳʰʝʥʥʘʷ ʦʪʜʘʯʘ ʟʝʤʣʠ ʷʚʣʷʶʪʩʷ ʛʣʘʚ-

ʥʳʤʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʚʣʠʷʶʱʠʤʠ ʥʘ ʩʠʩʪʝʤʫ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚʘʞʥʦ ʚʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘʮʠʡ ʠ ʮʠʬʨʦʚʠʟʘʮʠʠ, ʧʨʠʚʣʝ-

ʯʝʥʠʝ ʤʦʣʦʜʳʭ ʣʶʜʝʡ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʩʪʦʡʥʦʡ ʦʧʣʘʪʳ ʪʨʫʜʘ.  

ɺ ʧʨʦʮʝʩʩʝ ʩʚʦʝʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʥʘʨʫʰʘʶʪ ʦʢʨʫʞʘʶ-

ʱʫʶ ʩʨʝʜʫ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʘʛʨʘʨʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ 

ʚ ʘʛʨʘʨʥʦʡ ʩʬʝʨʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʮʠʦʥʘʣʴʥʦʩʪʴʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʛʨʘʨʥʳʭ ʧʨʝʜ-

ʧʨʠʷʪʠʡ. ʇʦʣʫʯʝʥʠʝ ʜʦʭʦʜʘ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ ʩʦʮʠʘʣʴʥʦï

ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʨʝʛʠʦʥʘ [1]. 

ɿʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʦʩʥʦʚʳ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ ʦʩʥʦʚʘʥʳ ʥʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ 

ʨʝʰʝʥʠʷʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʘʭ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʣʠ ʚʳʨʘʞʘʝʪʩʷ ʚ ʦʪʩʫʪʩʪʚʠʠ ʩʝʚʦʦʙʦʨʦʪ-

ʥʳʭ ʤʘʩʩʠʚʦʚ ʠ ʫʩʪʨʦʡʩʪʚʘ ʩʝʚʦʦʙʦʨʦʪʘ ʠ ʪ.ʜ. [3] 

ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʟʝʤʣʠ ʘʢʪʠʚʥʦ ʦʪʪʦʨʛʘʶʪ ʧʦʜ ʥʝ ʩʚʷʟʘʥʥʳʝ ʩ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʥʘ-

ʟʥʘʯʝʥʠʝʤ, ʦʙʲʝʢʪʳ. ʀʥʪʝʨʝʩʳ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʧʨʠ ʵʪʦʤ ʠʛʥʦʨʠʨʫʶʪʩʷ.  

ʇʨʠʨʦʜʦʦʭʨʘʥʥʦʝ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʛʘʨʤʦʥʠʟʘʮʠʶ ʘʛʨʦʥʦʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ 

ʟʝʤʣʝʜʝʣʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʧʝʮʠʬʠʢʦʡ ʫʯʘʩʪʢʘ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʣʴʟʦʚʘʪʝʣʠ ʟʝʤʣʠ ʨʘʚʥʦʜʫʰʥʳ ʢ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʟʝʤʝʣʴ-

ʥʳʭ ʨʝʩʫʨʩʦʚ, ʧʦʩʢʦʣʴʢʫ ʦʥʦ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʟʘʪʨʘʪ, ʢ ʵʪʦʤʫ ʦʥʠ ʥʠʢʘʢ ʥʝ ʤʦʪʠʚʠ-

ʨʦʚʘʥʳ. ʆʯʝʥʴ ʤʥʦʛʦ ʟʝʤʝʣʴ ʥʝ ʩʪʦʷʪ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʢʘʜʘʩʪʨʦʚʦʤ ʫʯʝʪʝ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚʘʞʥʦ ʦʩʦʟʥʘʚʘʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʩʠʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʝʤʝʣʴʥʦʛʦ 

ʥʘʜʟʦʨʘ, ʦʧʪʠʤʠʟʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʩʝʭ ʚʠʜʦʚ ʨʝʩʫʨʩʦʚ ʠ ʪ.ʜ.  

ɺ ʮʝʣʦʤ, ʙʘʣʘʥʩ ʦʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ, ʨʝʛʠʦʥʘʣʴʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʠʥʪʝʨʝʩʦʚ ʜʦʣʞʝʥ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ. ʉʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʨʝʛʠʦʥʘ ʟʘʚʠʩʠʪ ʦʪ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. ʉ 2020 ʛʦʜʘ ʥʘʯʘʣʘ ʜʝʡʩʪʚʦʚʘʪʴ ʬʝʜʝʨʘʣʴʥʘʷ ʧʨʦ-

ʛʨʘʤʤʘ çʂʦʤʧʣʝʢʩʥʦʝ ʨʘʟʚʠʪʠʝ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡè, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʧʨʦʝʢʪʳ 

ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʚ ʘʛʨʘʨʥʦʡ ʩʬʝʨʝ. ɺ ɸʤʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʨʝʘʣʠʟʫʝʪʩʷ ʉʪʨʘʪʝʛʠʷ ʩʦʮʠʘʣʴʥʦï

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ɸʤʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2025 ʛʦʜʘ. ʆʥʘ ʫʯʠʪʳʚʘʝʪ ʩʭʝʤʫ ʪʝʨʨʠʪʦʨʠ-

ʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ɸʤʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʜʨʫʛʠʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʜʦʢʫʤʝʥʪʳ ʢʘʢ ʬʝʜʝʨʘʣʴʥʦʛʦ, ʪʘʢ ʠ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʝʡ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʬʬʝʢʪʠʚʥʦʝ ʠ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʩʧʦʩʦʙʥʦ 

ʦʙʝʩʧʝʯʠʪʴ ʨʘʟʚʠʪʠʝ, ʜʦʩʪʦʡʥʳʡ ʫʨʦʚʝʥʴ ʠ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʥʘ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʷʭ. ʆʜʥʘʢʦ, ʥʘ ʩʝʛʦ-

ʜʥʷʰʥʠʡ ʜʝʥʴ, ʚʩʸ ʙʦʣʴʰʝ ʩʞʠʤʘʝʪʩʷ ʧʦʩʝʣʝʥʯʝʩʢʘʷ ʩʝʪʴ. ʅʘʩʝʣʝʥʠʝ ʫʝʟʞʘʝʪ ʥʘ ʧʦʩʪʦʷʥʥʦʝ ʤʝʩʪʦʞʠ-

ʪʝʣʴʩʪʚʦ ʚ ʛʦʨʦʜʘ. ʕʪʦ ʚ ʙʫʜʫʱʝʤ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʜʝʛʨʘʜʘʮʠʠ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ. ʇʦʪʦʤʫ ʪʨʝʙʫ-

ʝʪʩʷ ʫʩʠʣʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʥʘʧʨʘʚʣʝʥʦ 

ʥʘ ʨʦʩʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʠ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ, ʨʘʮʠʦ-

ʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʭʨʘʥʳ ʟʝʤʝʣʴ. 
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ʦʯʚʘ ï ʷʚʣʷʝʪʩʷ ʦʩʦʙʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʙʠʦʩʬʝʨʳ, ʪʘʢ ʢʘʢ ʦʥʘ ʥʝ ʪʦʣʴʢʦ ʘʢʢʫʤʫʣʠʨʫʝʪ ʢʦʤ-

ʧʦʥʝʥʪʳ ʟʘʛʨʷʟʥʝʥʠʡ, ʥʦ ʠ ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʧʨʠʨʦʜʥʳʡ ʙʫʬʝʨ, ʢʦʥʪʨʦʣʠʨʫʶʱʠʡ ʧʝʨʝʥʦʩ ʭʠ-

ʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʠ ʩʦʝʜʠʥʝʥʠʡ ʚ ʘʪʤʦʩʬʝʨʫ, ʛʠʜʨʦʩʬʝʨʫ ʠ ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ. ɿʘʛʨʷʟʥʝʥʠʝ ʧʦʯʚ - 

ʚʠʜ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʜʝʛʨʘʜʘʮʠʠ, ʧʨʠ ʢʦʪʦʨʦʡ ʩʦʜʝʨʞʘʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʧʦʯʚʘʭ, ʧʦʜʚʝʨʞʝʥʥʳʭ 

ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ, ʧʨʝʚʳʰʘʝʪ ʧʨʠʨʦʜʥʳʡ ʨʝʛʠʦʥʘʣʴʥʳʡ ʬʦʥʦʚʳʡ ʫʨʦʚʝʥʴ. ʇʨʝʚʳʰʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʦʢʨʫʞʘʶʱʝʡ ʯʝʣʦʚʝʢʘ ʩʨʝʜʝ, ʟʘ ʩʯʝʪ ʠʭ ʧʦʩʪʫʧʣʝʥʠʷ 

ʠʟ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʧʘʩʥʦʩʪʴ [3]. 

ʇʨʦʙʣʝʤʘ ʧʦʯʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ï ʦʜʥʦ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʚʝʥʴʝʚ ʢʦʤʧʣʝʢʩʘ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ, 

ʧʦʩʢʦʣʴʢʫ ʧʦʯʚʘ ï ʦʩʥʦʚʘ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʨʘʩʪʝʥʠʡ, ʦʙʠʪʘʣʠʱʝ ʧʦʜʘʚʣʷʶʱʝʡ ʯʘʩʪʠ ʙʠʦʤʘʩʩʳ ʞʠʚʦʪ-

ʥʦʛʦ ʤʠʨʘ ʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʠʛʨʘʶʱʠʭ ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ ʜʝʩʪʨʫʢʮʠʠ ʠ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʚʝʱʝʩʪʚʘ. ʇʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʚʤʝʩʪʝ ʩ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʨʝʛʫʣʠʨʫʝʪ ʚʦʜʥʳʡ ʙʘʣʘʥʩ ʩʫʰʠ, ʦʢʘʟʳʚʘʝʪ 

ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʪʦʢʘ, ʚʳʧʦʣʥʷʝʪ ʨʦʣʴ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʜʩʦʨʙʝʥʪʘ ʠ ʥʝʡ-

ʪʨʘʣʠʟʘʪʦʨʘ ʟʘʛʨʷʟʥʝʥʠʡ. ʀʤʝʥʥʦ ʙʣʘʛʦʜʘʨʷ ʵʪʦʡ ʬʫʥʢʮʠʠ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʤʳ ʦʯʝʥʴ ʜʦʣʛʦ ʧʦʣʘ-

ʛʘʣʠʩʴ ʥʘ çʩʘʤʦʦʯʠʱʝʥʠʝ ʧʨʠʨʦʜʳè. ʀʛʨʘʷ ʧʝʨʚʦʩʪʝʧʝʥʥʫʶ ʨʦʣʴ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦ-

ʢʨʦʚʘ, ʧʦʯʚʘ ʚʘʞʥʘ ʢʘʢ ʬʘʢʪʦʨ, ʚʣʠʷʶʱʠʡ ʥʘ ʣʘʥʜʰʘʬʪ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʧʦʯʚʘ ï ʦʩʥʦʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪ-

ʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ.  

ʉʨʝʜʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʩʚʷʟʠ ʩ ʩʦʩʪʦʷʥʠʝʤ ʧʦʯʚ ï ʧʨʦʙʣʝʤʘ ʩʦʭʨʘʥʝʥʠʷ 

ʠ ʧʦʚʳʰʝʥʠʷ ʟʘʧʘʩʦʚ ʛʫʤʫʩʘ. ʏʪʦʙʳ ʚʦʩʧʦʣʥʠʪʴ ʝʛʦ ʧʦʪʝʨʠ ʥʝʦʙʭʦʜʠʤʦ ʝʞʝʛʦʜʥʦ ʚʥʦʩʠʪʴ ʥʝ 5-6 ʪ 

ʦʨʛʘʥʠʢʠ, ʘ 8-9 ʪ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ (ʥʘʚʦʟʘ, ʪʦʨʬʘ, ʩʘʧʨʦʧʝʣʷ) [5]. 

ʀʟʤʝʥʝʥʠʝ ʧʦʯʚ ʧʨʦʠʩʭʦʜʠʪ ʧʦʜ ʚʣʠʷʥʠʝʤ ʤʝʣʠʦʨʘʮʠʠ. ʅʝʜʦʩʪʘʪʦʯʥʳʡ ʫʯʝʪ ʧʨʠʨʦʜʥʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʥʝʧʨʦʜʫʤʘʥʥʳʡ ʚʳʙʦʨ ʦʙʲʝʤʦʚ ʤʝʣʠʦʨʘʮʠʠ ʥʝʨʝʜʢʦ ʧʨʠʚʦʜʠʣʠ ʢ ʦʪʨʠʮʘ-

ʪʝʣʴʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ. ʅʘʧʨʠʤʝʨ, ʜʦ 1975 ʛ. ʦʩʫʰʠʪʝʣʴʥʳʝ ʤʝʣʠʦʨʘʮʠʠ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʦʩʥʦʚʥʦʤ ʥʘ 

ʧʦʡʤʝʥʥʳʭ ʩʝʥʦʢʦʩʥʳʭ ʫʛʦʜʴʷʭ. ʆʜʥʘʢʦ, ʣʠʢʚʠʜʘʮʠʷ ʧʦʡʤʝʥʥʳʭ ʣʝʩʦʚ, ʘ ʪʘʢʞʝ ʨʘʩʧʘʰʢʘ ʧʦʡʤ ʥʝ 

ʤʦʛʣʘ ʥʝ ʩʢʘʟʘʪʴʩʷ ʥʘ ʩʦʩʪʦʷʥʠʠ ʤʘʣʳʭ ʨʝʢ, ʩʪʘʣʦ ʥʘʙʣʶʜʘʪʴʩʷ ʠʭ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʝ ʦʙʤʝʣʝʥʠʝ. ʆʩʫ-

ʰʝʥʠʝ ʙʦʣʦʪ, ʧʦʯʚʳ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʘʪ ʩʝʨʥʠʩʪʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʚʝʜʝʪ ʢ ʩʪʦʡʢʦʤʫ ʟʘʢʠʩʣʝʥʠʶ ʧʦʯʚ, ʥʝ 

ʩʥʠʤʘʝʤʦʤʫ ʠʟʚʝʩʪʢʦʚʘʥʠʝʤ.  

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʤʝʣʠʦʨʘʪʦʨʳ ʚʩʝ ʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ ʩʪʘʣʠ ʫʜʝʣʷʪʴ ʧʘʭʦʪʥʳʤ ʫʛʦʜʴʷʤ. ʇʝʨʝ-

ʫʚʣʘʞʥʝʥʥʳʝ ʟʝʤʣʠ ʫʩʫʰʘʶʪʩʷ ʟʘʢʨʳʪʳʤ ʜʨʝʥʘʞʦʤ. ʕʪʦ ʥʝ ʪʦʣʴʢʦ ʩʦʟʜʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʚʦʜʥʦ-

ʇ 



221 

 

ʚʦʟʜʫʰʥʳʡ ʨʝʞʠʤ ʧʦʯʚ ʚ ʜʦʞʜʣʠʚʳʝ ʠ ʟʘʩʫʰʣʠʚʳʝ ʧʝʨʠʦʜʳ, ʥʦ ʠ ʫʣʫʯʰʘʝʪ ʫʩʣʦʚʠʷ ʧʨʦʚʝʜʝʥʠʷ ʧʦ-

ʣʝʚʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʙʦʪ.  

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʧʦʧʫʣʷʨʥʦʡ ʠ ʥʘʫʯʥʦʡ ʧʝʯʘʪʠ ʘʢʪʠʚʥʦ ʦʙʩʫʞʜʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʟʘʛʨʷʟʥʝʥʠʷ 

ʧʦʯʚ ʨʘʟʣʠʯʥʳʤʠ ʭʠʤʠʯʝʩʢʠʤʠ ʚʝʱʝʩʪʚʘʤʠ. ʋʞʝ ʥʝʫʜʘʯʥʳʡ ʧʦʜʙʦʨ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʤʦʞʝʪ 

ʚʳʟʚʘʪʴ ʠʟʙʳʪʦʯʥʦʝ ʧʦʜʢʠʩʣʝʥʠʝ ʠʣʠ ʧʦʜʱʝʣʘʯʠʚʘʥʠʝ ʧʦʯʚ. ɺʝʩʴʤʘ ʦʪʨʠʮʘʪʝʣʴʥʦ ʥʘ ʧʦʯʚʘʭ ʩʢʘʟʳʚʘ-

ʝʪʩʷ ʥʝʫʤʝʨʝʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʝʩʪʠʮʠʜʦʚ. ʋʩʪʦʡʯʠʚʳʝ ʧʝʩʪʠʮʠʜʳ, ʠʛʨʘʷ ʧʦʣʝʟʥʫʶ ʨʦʣʴ ʚ ʟʘʱʠʪʝ 

ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ ʦʪ ʙʦʣʝʟʥʝʡ, ʚʨʝʜʠʪʝʣʝʡ, ʩʦʨʥʷʢʦʚ, ʚʤʝʩʪʝ ʩ ʪʝʤ, ʚʳʟʳʚʘʶʪ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʵʬ-

ʬʝʢʪ ʚ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʘʢʪʠʚʥʦʩʪʠ ʧʦʯʚʝʥʥʦʡ ʬʘʫʥʳ ʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ.  

ʆʪʨʘʚʣʷʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʧʦʯʚʫ ʦʢʘʟʳʚʘʶʪ ʦʪʭʦʜʳ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʆʩʦʙʝʥʥʦ 

ʠʥʪʝʥʩʠʚʥʳʤ ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʯʚʳ ʙʳʚʘʝʪ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ ʠ ʭʠʤʠʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ.  

ʆʮʝʥʢʘ ʦʧʘʩʥʦʩʪʠ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚʳ ʪʦʢʩʠʯʥʳʤʠ ʤʝʪʘʣʣʘʤʠ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʩʫʤʤʘʨʥʦʤʫ ʧʦʢʘ-

ʟʘʪʝʣʶ ʟʘʛʨʷʟʥʝʥʠʷ, ʧʨʠ ʫʤʝʨʝʥʥʦ ʦʧʘʩʥʦʤ ʫʨʦʚʥʝ ʧʦʢʘʟʘʪʝʣʴ ʟʘʛʨʷʟʥʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʥʘʯʝʥʠʶ 16-

32, ʧʨʠ ʦʧʘʩʥʦʤ ï 13-128, ʯʨʝʟʚʳʯʘʡʥʦ ʦʧʘʩʥʦʤ ï ʙʦʣʴʰʝ 128 [1]. 

ʆʩʦʙʝʥʥʦ ʚʳʩʦʢʦ ʩʦʜʝʨʞʘʥʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʙʣʠʟ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. ʇʦʯʚʳ ʛʦ-

ʨʦʜʦʚ ʘʛʣʦʤʝʨʘʮʠʠ ʟʘʛʨʷʟʥʝʥʳ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ. ʉʝʣʠʪʝʙʥʳʝ ʟʝʤʣʠ ʛʦʨʦʜʦʚ, ʟʝʤʣʠ ʚʜʦʣʴ ʤʦʱʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʤʘʛʠʩʪʨʘʣʝʡ ʜʦʣʞʥʳ ʙʳʪʴ ʠʩʢʣʶʯʝʥʳ ʠʟ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, 

ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʧʦʧʘʜʘʥʠʷ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʚ ʧʠʱʝʚʳʝ ʮʝʧʠ. ʅʦ ʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʯʚ 

ʩʧʦʩʦʙʝʥ ʚʣʠʷʪʴ ʥʘ ʟʜʦʨʦʚʴʝ ʣʶʜʝʡ.  

ʇʨʦʙʣʝʤʳ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʪʘʢʞʝ ʩʦ ʩʪʨʫʢʪʫʨʦʡ ʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ ʦʙʣʘʩʪʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʟʝʤʝʣʴʥʳʡ ʬʦʥʜ ʧʝʨʝʨʘʩʧʨʝʜʝ-

ʣʷʝʪʩʷ. ʅʘʠʙʦʣʝʝ ʟʘʤʝʪʥʦʡ ʪʝʥʜʝʥʮʠʝʡ ʷʚʣʷʝʪʩʷ ʩʦʢʨʘʱʝʥʠʝ ʜʦʣʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠ ʣʝʩʥʦʛʦ 

ʬʦʥʜʦʚ. ʇʦ ʈʦʩʩʠʠ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʨʘʚʝʥ 0,8 ʛʘ. [2]. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʜʝʩʷʪʠʣʝʪʠʡ ʦʪʯʫʞʜʝʥʠʝ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ ʚʦʩʧʦʣʥʷʣʦʩʴ ʟʘ ʩʯʝʪ ʨʘʩʧʘʰʢʠ ʥʦʚʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʩʝʡʯʘʩ ʨʝʟʝʨʚʥʳʝ 

ʨʝʩʫʨʩʳ ʠʩʯʝʨʧʘʥʳ.  

ʂ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʦʪʥʦʩʷʪʩʷ ʧʨʦʙʣʝʤʳ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʪʘʢʠʭ ʠʟʤʝʥʝʥʠʡ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ 

ʧʨʠʚʝʩʪʠ ʢ ʠʩʢʣʶʯʝʥʠʶ ʟʝʤʝʣʴ ʠʟ ʚʩʝʭ ʚʠʜʦʚ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. ʂ ʵʪʦʤʫ ʞʝ ʢʨʫʛʫ ʦʪʥʦʩʷʪ-

ʩʷ ʧʨʦʙʣʝʤʳ ʚʦʟʚʨʘʱʝʥʠʷ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ ʚ ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʙʦʨʦʪ. ʀʩʢʣʶʯʝʥʠʝ ʠʟ ʟʝʤʣʝʧʦʣʴʟʦ-

ʚʘʥʠʷ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚ ʧʦʜ ʚʣʠʷʥʠʝʤ ʧʣʦʩʢʦʩʪʥʦʡ ʠʣʠ ʣʠʥʝʡʥʦʡ ʵʨʦʟʠʠ 

ʠ ʥʘʨʫʰʝʥʠʡ ʘʛʨʦʪʝʭʥʠʢʠ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʘʨʫʰʝʥʠʷ ʟʝʤʝʣʴ ʧʨʠ ʜʦʙʳʯʝ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ.  

ʆʭʨʘʥʘ ʧʦʯʚ, ʠʭ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʤʝʶʪ ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʵʢʦʥʦʤʠʯʝ-

ʩʢʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ.  

ɿʥʘʯʝʥʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʠʭ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ, ʙʝʨʝʞ-

ʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʥʠʤ ʧʦʩʣʫʞʘʪ ʧʨʠʫʤʥʦʞʝʥʠʶ ʠʭ ʧʣʦʜʦʨʦʜʠʷ. 

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʷʚʣʷʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʙʘʟʦʡ ʜʣʷ ʧʦʩʝʣʝʥʠʷ ʣʶʜʝʡ, ʩʣʫʞʠʪ 

ʦʩʥʦʚʦʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʟʦʥ. ʆʥ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʦʧʪʠʤʘʣʴʥʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘ-

ʥʦʚʢʫ ʜʣʷ ʞʠʟʥʠ, ʪʨʫʜʘ ʠ ʦʪʜʳʭʘ ʣʶʜʝʡ [4]. 

 ʇʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ï ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʤʦʱʥʳʭ ʨʝʛʫʣʷʪʦʨʦʚ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʘʪʤʦʩʬʝʨʳ ʠ 

ʛʠʜʨʦʩʬʝʨʳ. ʇʦʯʚʘ ʙʳʣʘ ʠ ʦʩʪʘʝʪʩʷ ʛʣʘʚʥʳʤ ʫʩʣʦʚʠʝʤ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ ʥʘʮʠʡ ʠ ʯʝʣʦʚʝʯʝʩʪʚʘ ʚ ʮʝ-

ʣʦʤ. ʉʦʭʨʘʥʝʥʠʝ ʠ ʫʣʫʯʰʝʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʦʩʥʦʚʥʳʭ ʞʠʟʥʝʥʥʳʭ ʨʝʩʫʨʩʦʚ 

ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʨʘʟʚʠʪʠʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʙʫʨʥʦʛʦ 

ʨʦʩʪʘ ʛʦʨʦʜʦʚ ʠ ʪʨʘʥʩʧʦʨʪʘ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʭʦʨʦʰʦ ʥʘʣʘʞʝʥʥʦʤ ʢʦʥʪʨʦʣʝ ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʚʩʝʭ ʚʠʜʦʚ ʧʦʯʚʝʥʥʳʭ ʠ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. 
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ʂʫʤʳʢʦʚʘ ʐ.ʍ.;  

ʤʘʛʠʩʪʨʘʥʪ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ çɿʝʤʣʝʫʩʪʨʦʡʩʪʚʦ ʠ ʢʘʜʘʩʪʨʳè, 

ʌɻɹʆʋ ɺʆ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ɻɸʋ, ʛ. ʅʘʣʴʯʠʢ, ʈʦʩʩʠʷ 

ɼʘʜʘʰʝʚ ɸ.ɸ.; 
ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʠʩʪʦʨʠʠ, ʬʠʣʦʩʦʬʠʠ ʠ ʧʨʘʚʘ, ʜ.ʬ.ʥ., ʧʨʦʬʝʩʩʦʨ 
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ʝʤʣʷ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʜʣʷ ʯʝʣʦʚʝʯʝʩʪʚʘ ʦʙʲʝʢʪʦʤ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʤʠʨʘ. ʅʝ ʙʫʜʴ ʟʝʤʣʠ ï 

ʥʝ ʙʳʣʦ ʠ ʯʝʣʦʚʝʯʝʩʪʚʘ ʩʦ ʚʩʝʤʠ ʝʛʦ ʧʨʦʙʣʝʤʘʤʠ [3]. ɿʥʘʯʝʥʠʝ ʟʝʤʣʠ ʢʘʢ ʛʣʘʚʥʦʛʦ ʥʘʮʠʦ-

ʥʘʣʴʥʦʛʦ ʙʦʛʘʪʩʪʚʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʚʩʝʛʦ ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ, ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʥʝ-

ʦʙʭʦʜʠʤʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʝʝ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɺʘʞʥʳʤ ʬʘʢʪʦʨʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʷʚʣʷʝʪʩʷ ʩʦʩʪʦʷʥʠʝ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʢʦʪʦʨʦʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠʨʦʜ-

ʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ [5]. 

ɺ ʈʦʩʩʠʠ, ʢʘʢ ʠ ʚʦ ʚʩʝʤ ʤʠʨʝ, ʘʛʨʘʨʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʷʚʣʷʝʪʩʷ ʞʠʟʥʝʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʩʬʝʨʦʡ 

ʥʘʨʦʜʥʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ɽʛʦ ʩʦʩʪʦʷʥʠʝ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʢʘʟʳʚʘʶʪ 

ʨʝʰʘʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʫʨʦʚʝʥʴ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʙʣʘʛʦʩʦʩʪʦʷʥʠʝ ʥʘʨʦʜʘ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ, ʚʘʞʥʝʡʰʝʝ ʟʥʘʯʝʥʠʝ ʟʝʤʣʠ, ʢʘʢ ʦʩʥʦʚʳ ʞʠʟʥʠ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʨʦʜʦʚ, ʧʨʦʞʠʚʘʶʱʠʭ ʥʘ ʝʝ ʪʝʨ-

ʨʠʪʦʨʠʠ, ʦʧʨʝʜʝʣʷʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠ ʦʭʨʘʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, 

ʯʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʚʘʞʥʦʡ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʠ ʧʦʣʠʪʠʢʠ ʣʶʙʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʠʟʫʯʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʜʣʷ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʚʳʷʚʣʝʥʠʷ ʠʟʤʝʥʝʥʠʡ, ʠʭ ʦʮʝʥʢʠ, ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠ ʫʩʪʨʘ-

ʥʝʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʥʝʛʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʜʣʷ ʮʝʣʝʡ ʨʝʘʣʴʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʨʠʪʝʨʠʝʚ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ, ʢʘʯʝʩʪʚʘ ʠ ʫʨʦʚʥʷ ʞʠʟʥʠ, ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦ-

ʩʪʠ ʠ ʦʩʦʙʝʥʥʦ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʯʝʪʥʳʤʠ ʜʘʥʥʳʤʠ ʟʝʤʣʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʟʘʥʠʤʘʶʪ ʧʣʦ-

ʱʘʜʴ 402,3 ʤʣʥ ʛʘ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 23,5% ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʟʝʤʝʣʴ ʈʌ (ʨʠʩ. 1). 

ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʨʘʮʠʦʥʘʣʠʟʘʮʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʣʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʦʨʛʘʥʠʟʘʮʠʦʥ-

ʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ, ʤʝʣʠʦʨʘʪʠʚʥʳʭ, ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʳʭ ʧʨʠʝʤʦʚ, ʦʧʪʠʤʠʟʘʮʠʠ ʩʝ-

ʚʦʦʙʦʨʦʪʦʚ, ʧʦʜʙʦʨʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʩ ʫʯʝʪʦʤ ʨʝʣʴʝʬʘ, ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, ʫʪʦʯʥʝʥʠʷ 

ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤʳ ʟʘʱʠʪʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʠ ʜʨʫʛʠʭ ʤʝʨʦ-

ɿ 
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ʧʨʠʷʪʠʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʧʦʚʳʰʝʥʠʶ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʠ ʧʦʣʫʯʝʥʠʶ ʢʘʯʝʩʪʚʝʥʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪ-

ʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ [2]. 

 

 

 
ʈʠʩʫʥʦʢ 1 ï ɿʝʤʝʣʴʥʳʡ ʬʦʥʜ ʈʦʩʩʠʠ 

  

ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʫʱʝʨʙ ʦʪ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʧʨʦʷʚʣʷʝʪʩʷ ʢʘʢ ʚ ʚʠʜʝ 

ʧʨʷʤʳʭ ʧʦʪʝʨʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʩʥʠʞʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʠʟʚʦʜʩʪ-

ʚʘ, ʪʘʢ ʠ ʚ ʚʠʜʝ ʠʟʜʝʨʞʝʢ ʢʦʤʧʝʥʩʘʮʠʦʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʥʘʧʨʘʚʣʷʝʤʳʭ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʥʘʨʫʰʝʥʥʦʛʦ 

ʧʣʦʜʦʨʦʜʠʷ. ʇʦʵʪʦʤʫ ʝʛʦ ʩʪʦʠʤʦʩʪʥʦʝ ʠʟʤʝʨʝʥʠʝ ʜʦʣʞʥʦ ʚʢʣʶʯʘʪʴ, ʢʨʦʤʝ ʨʘʩʭʦʜʦʚ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝ-

ʥʠʝ ʥʘʨʫʰʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʝʤʝʣʴ, ʝʱʝ ʠ ʩʪʦʠʤʦʩʪʴ ʫʪʨʘʯʝʥʥʦʛʦ ʠʤʠ ʧʣʦʜʦʨʦʜʠʷ, ʘ ʪʘʢʞʝ ʫʧʫʱʝʥ-

ʥʦʡ ʚʳʛʦʜʳ. ʕʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʚʝʣʠʯʠʥʳ ʧʨʠ-

ʯʠʥʝʥʥʦʛʦ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʫ ʫʱʝʨʙʘ.  

ɺ ʫʩʣʦʚʠʷʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʪʨʘʩʣʠ ʠ ʫʛʣʫʙʣʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ ʧʨʦʙʣʝʤʘ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʫʩʪʦʡʯʠʚʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ 

ʠ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʩʦʚʨʝʤʝʥʥʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʦʩʪʘʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʥʘʩʝʣʝʥʠʷ 

ʧʨʦʜʦʚʦʣʴʩʪʚʠʝʤ. ʆʥʘ ʦʩʥʦʚʘʥʘ ʥʘ ʚʩʝ ʙʦʣʴʰʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʝʭʥʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ 

[4]. ʇʠʪʘʪʝʣʴʥʳʝ ʨʝʟʝʨʚʳ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʥʝ ʙʝʟʛʨʘʥʠʯʥʳ, ʥʘʛʨʫʟʢʘ ʥʘ ʥʠʭ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʪ.ʢ. ʥʘʩʝʣʝʥʠʝ ɿʝʤʣʠ ʨʘʩʪʝʪ, ʘ ʧʣʦʱʘʜʴ ʧʣʦʜʦʨʦʜʥʳʭ ʟʝʤʝʣʴ ʩʦʢʨʘʱʘʝʪʩʷ. ʋʚʝʣʠʯʠʚʘ-

ʝʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʫʱʝʨʙ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʧʦʪʝʨʷʤʠ, ʢʦʪʦʨʳʝ ʦʙʫʩʣʦʚʣʝʥʳ ʥʝʛʘʪʠʚʥʳʤʠ ʚʦʟʜʝʡ-

ʩʪʚʠʷʤʠ ʥʘ ʵʢʦʩʠʩʪʝʤʫ. 

ʇʨʠʦʨʠʪʝʪ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʨʠʛʦʜʥʳʝ ʧʦ ʩʚʦʠʤ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʘʤ ʜʣʷ ʚʝʜʝʥʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʟʝʤʣʠ ʧʨʝʞʜʝ ʚʩʝʛʦ ʜʦʣʞʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʳʭ ʮʝʣʷʭ. ɼʣʷ ʥʝʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʫʞʜ ʜʦʣʞʥʳ ʧʨʝʜʦʩʪʘʚʣʷʪʴʩʷ ʟʝʤʣʠ, ʢʦʪʦʨʳʝ ʥʝ 

ʧʨʠʛʦʜʥʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʣʶʙʳʭ ʟʝʤʝʣʴ ʩʚʷʟʘʥʦ ʩ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʴʶ ʧʨʦʚʝʜʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʭ ʧʦʚʳʰʝʥʠʝ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ. ɼʦ ʚʳʧʦʣʥʝʥʠʷ 

ʨʘʙʦʪ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʙʳʪʴ ʧʦʚʨʝʞʜʝʥ ʧʣʦʜʦʨʦʜʥʳʡ ʩʣʦʡ ʧʦʯʚʳ, ʵʪʦʪ ʩʣʦʡ ʥʝʦʙʭʦʜʠʤʦ 

ʩʥʷʪʴ ʠ ʥʘʧʨʘʚʠʪʴ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʤʝʨ ʧʦ ʧʦʚʳʰʝʥʠʶ ʧʣʦʜʦʨʦʜʠʷ ʟʝʤʝʣʴʥʳʭ ʫʛʦʜʠʡ. 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʣʠʪʠʢʘ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪ-

ʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʥʘ ʧʝʨʠʦʜ 2020-2025 ʛʛ. ʟʘʢʨʝʧʣʷʝʪ ʧʨʠʦʨʠʪʝʪʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʟʝ-

ʤʝʣʴʥʦʡ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʝʡ ʩʬʝʨʘʭ ʠ ʠʩʧʦʣʴʟʫʝʪ ʠʭ ʢʘʢ ʦʩʥʦʚʫ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʝʢʪʦʚ ʬʝʜʝʨʘʣʴʥʳʭ 

ʟʘʢʦʥʦʚ, ʟʘʢʦʥʦʚ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʜʨʫʛʠʭ ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʦʚ, ʧʨʦʝʢʪʦʚ ʙʶʜʞʝʪʦʚ 

ʚʩʝʭ ʫʨʦʚʥʝʡ, ʘ ʪʘʢʞʝ ʧʨʠʥʷʪʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʩʪʨʫʢʪʫʨʥʳʭ ʨʝʰʝʥʠʡ [1]. 

ɿʝʤʣʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʷʚʣʷʶʪʩʷ ʥʘʮʠʦʥʘʣʴʥʳʤ ʜʦʩʪʦʷʥʠʝʤ, ʩʦʭʨʘʥʝʥʠʝ                

ʢʦʪʦʨʦʛʦ ʜʣʷ ʞʠʚʫʱʠʭ ʠ ʙʫʜʫʱʠʭ ʧʦʢʦʣʝʥʠʡ ʛʨʘʞʜʘʥ ʈʦʩʩʠʠ ʷʚʣʷʝʪʩʷ ʟʘʜʘʯʝʡ ʧʝʨʚʦʩʪʝʧʝʥʥʦʡ                     

ʚʘʞʥʦʩʪʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʘʤʢʘʭ ʦʮʝʥʢʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʝʤʝʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ ʠ ʧʣʘʥʠʨʦʚʘ-

ʥʠʷ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʟʝʤʝʣʴʥʦʡ ʧʦʣʠʪʠʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʦʙʦʩʥʦʚʘʥʥʳʤ ʥʝʧʨʝʨʳʚʥʳʡ ʘʥʘʣʠʟ 

ʩʦʩʪʦʷʥʠʷ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 
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Annotation 

The article presents the results of the analysis of the state of the problem of the effective use of sloping 

lands of mountainous territories for industrial gardening.  

Keywords: perennial plantings, agro-industrial complex, slope lands, grape plantations, agricultural 

enterprise, agriculture. 
 

 

ʩʥʦʚʥʳʤ ʧʫʪʝʤ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʨʳʥʦʯʥʳʭ ʦʪʥʦʰʝʥʠʡ ʷʚ-

ʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʚ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭ ʩʪʨʘʥʳ ʪʝʨʨʠʪʦʨʠʠ ʤʥʦʛʦʣʝʪ-

ʥʠʭ ʥʘʩʘʞʜʝʥʠʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʩʪʘʙʠʣʴʥʦʡ ʨʝʘʢʮʠʝʡ ʥʘ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ.  

ɿʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʥʘʢʦʧʣʝʥ ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʧʳʪ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʢʣʦ-

ʥʦʚʳʭ ʟʝʤʝʣʴ ʜʣʷ ʨʘʟʚʠʪʠʷ ʛʦʨʥʦʛʦ ʩʘʜʦʚʦʜʩʪʚʘ. ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ʥʘ ʩʢʣʦʥʦ-

ʚʳʭ ʟʝʤʣʷʭ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʦʣʫʯʝʥʠʝ, ʧʨʠ ʧʦʤʦʱʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ, ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʦʩʘʜʦʯ-

ʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʤʥʦʛʦʣʝʪʥʠʭ ʥʘʩʘʞʜʝʥʠʡ. ɺ ʩʚʷʟʠ 

ʩ ʵʪʠʤ ʵʪʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʫʜʝʣʷʝʪʩʷ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ. 

ʉʦʟʜʘʥʠʝ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʤʥʦʛʦʣʝʪʥʠʭ ʥʘʩʘʞʜʝʥʠʡ, ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʧʨʘʚʠʣʴʥʦʡ ʟʘ-

ʢʣʘʜʢʠ ʩʘʜʘ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʦ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʤ ʧʨʦʝʢʪʘʤ. ʆʙʦʩʥʦʚʘʥʠʝ ʮʝʣʝ-

ʩʦʦʙʨʘʟʥʦʩʪʠ ʠʥʚʝʩʪʠʮʠʡ ʜʦʣʞʥʦ ʦʧʠʨʘʪʴʩʷ ʥʘ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʝ ʟʘʢʣʶʯʝʥʠʝ ʦ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ [3].  

ʈʘʟʤʝʱʝʥʠʝ ʩʘʜʦʚ ʠ ʚʠʥʦʛʨʘʜʥʠʢʦʚ ʥʘ ʩʢʣʦʥʦʚʳʭ ʟʝʤʣʷʭ ʧʦʟʚʦʣʠʪ ʫʚʝʣʠʯʠʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʧʣʦʜʦʚ ʠ ʷʛʦʜ ʚ ʥʝʦʙʭʦʜʠʤʳʭ ʢʦʣʠʯʝʩʪʚʘʭ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʚʳʩʚʦʙʦʜʠʪʴ ʨʘʚʥʠʥʥʳʝ ʟʝʤʣʠ ʧʦʜ ʟʝʨʥʦ-

ʚʳʝ ʢʫʣʴʪʫʨʳ, ʥʫʞʜʘʶʱʠʭʩʷ ʚ ʠʥʪʝʥʩʠʚʥʦʤ ʫʭʦʜʝ ʠ ʦʨʦʰʝʥʠʠ. 

ɺʦʟʨʦʞʜʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ʚ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʠʠ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʙʣʘʛʦʜʘʨʷ, ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩʦʣʠʜʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʝ ʩʪʘʣʦ ʦʜʥʠʤ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ (ɸʇʂ).  

ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʠʶ ʚʢʣʶʯʠʣʠ ʚ ʩʧʠʩʦʢ ʪʝʨʨʠʪʦʨʠʡ, ʛʜʝ ʤʦʞʥʦ ʨʘʟʚʠʚʘʪʴ ʚʠʥʦʛʨʘʜʘʨʩʪʚʦ. ʇʝ-

ʨʝʯʝʥʴ ʫʪʚʝʨʜʠʣʦ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʈʦʩʩʠʠ. ʄʠʥʩʝʣʴʭʦʟ ʈʦʩʩʠʠ ʧʣʘʥʠʨʫʝʪ ʢ 2025 ʛʦʜʫ ʫʜʚʦʠʪʴ ʧʨʦʠʟ-

ʚʦʜʩʪʚʦ ʚʠʥʦʛʨʘʜʘ ʚ ʩʪʨʘʥʝ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʥʘ 84% ʦʙʝʩʧʝʯʠʪʴ ʚʥʫʪʨʝʥʥʠʡ ʨʳʥʦʢ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʚʠ-

ʥʦʤʘʪʝʨʠʘʣʘʤʠ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʜʦʣʷ ʧʨʦʠʟʚʝʜʝʥʥʦʛʦ ʚ ʈʦʩʩʠʠ ʚʠʥʦʛʨʘʜʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʨʝʛʠʦʥʳ ʉʝ-

ʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʘʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ʚ ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʤ ʬʝʜʝʨʘʣʴʥʦʤ 

ʦʢʨʫʛʝ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʵʪʘ ʪʝʨʨʠʪʦʨʠʷ ʧʦ-ʧʨʝʞʥʝʤʫ ʦʙʣʘʜʘʝʪ ʦʛʨʦʤʥʳʤ ʥʝ ʠʩʧʦʣʴʟʦʚʘʥʥʳʤ ʧʦʪʝʥ-

ʮʠʘʣʦʤ.  

ʆʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʠ ʧʝʨʩʧʝʢʪʠʚ ʨʘʟʚʠʪʠʷ ʦʪʨʘʩʣʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ɸʇʂ ʜʦʣʞʥʘ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʩ 

ʧʦʟʠʮʠʠ ʝʝ ʚʣʠʷʥʠʷ ʥʘ ʤʘʩʰʪʘʙʥʦʩʪʴ ʠ ʫʨʦʚʝʥʴ ʨʝʰʝʥʠʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʪʝʨʨʠʪʦ-

ʨʠʠ. ʊʦ ʝʩʪʴ, ʝʩʣʠ ʛʦʚʦʨʠʪʴ ʦ ʚʠʥʦʛʨʘʜʘʨʩʢʦʡ ʦʪʨʘʩʣʠ ɸʇʂ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʨʝʩʧʫʙʣʠʢʠ, ʪʦ ʥʝ-

ʦʙʭʦʜʠʤʦ ʦʮʝʥʠʪʴ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʣʠʷʥʠʷ ʦʪʨʘʩʣʠ ʥʘ ʨʘʟʚʠʪʠʝ ʨʝʛʠʦʥʘ 

[1,6]. 

ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʠʷ ʨʘʩʧʦʣʘʛʘʝʪ ʚʩʝʤʠ ʥʝʦʙʭʦʜʠʤʳʤʠ ʫʩʣʦʚʠʷʤʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʧʨʦʤʳʰʣʝʥʥʦ-

ʛʦ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʜʘʥʠʷ ʚʠʥʦʛʨʘʜʘʨʩʪʚʫ ʩʪʘʪʫʩʘ ʧʨʠʦʨʠʪʝʪʥʦʡ ʦʪʨʘʩʣʠ ʦʧʨʝʜʝʣʷ-

ʝʪʩʷ ʝʝ ʙʦʣʴʰʠʤ ʧʦʪʝʥʮʠʘʣʦʤ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʨʝʰʝʥʠʷ ʩʣʦʞʥʳʭ ʩʦʮʠ-

ʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʨʝʩʧʫʙʣʠʢʠ. 

ɺʠʥʦʛʨʘʜʘʨʩʪʚʫ ʚ ʨʝʩʧʫʙʣʠʢʝ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʫʜʝʣʷʶʪ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ ʧʣʦʱʘʜʴ ʚʠʥʦʛʨʘʜʥʠʢʦʚ ʚ ʨʝʩʧʫʙʣʠʢʝ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 1,5 ʪʳʩ. ʛʘ, ʠʟ ʢʦʪʦʨʳʭ 517 ʛʘ ʟʘʥʠʤʘʶʪ 

ʚʠʥʦʛʨʘʜʥʠʢʠ ʚ ʧʣʦʜʦʥʦʩʷʱʝʤ ʚʦʟʨʘʩʪʝ. ɽʞʝʛʦʜʥʦ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʚʘʣʦʚʳʝ ʩʙʦʨʳ ʚʠʥʦʛʨʘʜʘ: ʚ 2021 ʛ. 

ʙʳʣʦ ʩʦʙʨʘʥʦ 3,9 ʪʳʩ. ʪ, ʚ 2022 ʛ. ï 4,2 ʪʳʩ. ʪ ʚʠʥʦʛʨʘʜʘ. ʂ 2023 ʛ. ʧʣʦʱʘʜʴ ʚʠʥʦʛʨʘʜʥʠʢʦʚ ʚ ʨʝʩʧʫʙʣʠ-

ʢʝ ʧʣʘʥʠʨʫʝʪʩʷ ʜʦʚʝʩʪʠ ʜʦ 3 ʪʳʩ. ʛʘ. [7]. 

ɺ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʧʦʜʘʚʣʷʶʱʘʷ ʯʘʩʪʴ ʚʠʥʦʛʨʘʜʘ ʚʦʟʜʝʣʳʚʘʝʪʩʷ ʥʘ ʩʝʣʴʩʢʦ-

ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ. ʅʘ ʠʭ ʜʦʣʶ ʧʨʠʭʦʜʠʪʩʷ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʚʠʥʦʛʨʘʜʥʳʭ ʥʘʩʘʞʜʝʥʠʡ. ʅʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ ʥʝ ʦʙʣʘʜʘʝʪ ʙʦʣʴʰʠʤʠ ʧʣʦʱʘʜʷʤʠ ʚʠʥʦʛʨʘʜʥʳʭ 

ʥʘʩʘʞʜʝʥʠʡ (ʪʘʙʣ.1) ʠ ʥʝ ʠʤʝʝʪ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʚʘʣʦʚʦʛʦ ʩʙʦʨʘ ʚʠʥʦʛʨʘʜʘ (ʪʘʙʣ.2).  
 

ʊʘʙʣʠʮʘ 1 ï ɻʝʦʛʨʘʬʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʚʠʥʦʛʨʘʜʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, % 

ʉʫʙʲʝʢʪ 2021 ʛ. 2022 ʛ. 2022 ʛ. ʢ 

2021 ʛ. ʪʳʩ. ʛʘ % ʪʳʩ. ʛʘ % 

ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 62,2 100,0 63,0 100 1,01 

ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʦʢʨʫʛ 24,9 40,0 26,1 41,4 1,05 

ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʘʷ ʨʝʩʧʫʙʣʠʢʘ 0,8 1,3 1,3 2,1 1,62 

ʈʝʩʧʫʙʣʠʢʘ ɼʘʛʝʩʪʘʥ 21,6 34,7 27,7 36,0 1,05 

ʏʝʯʝʥʩʢʘʷ ʨʝʩʧʫʙʣʠʢʘ 2,3 3,7 1,9 3,0 0,82 

ʈʝʩʧʫʙʣʠʢʘ ʉʝʚʝʨʥʘʷ ʆʩʝʪʠʷ-ɸʣʘʥʠʷ 0,2 0,3 0,17 0,26 0,85 

ʆ 
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ʊʘʙʣʠʮʘ 2 ï ɺʘʣʦʚʳʡ ʩʙʦʨ ʚʠʥʦʛʨʘʜʘ, ʪʳʩ. ʮ 

ʉʫʙʲʝʢʪ 
2021 ʛ. 2022 ʛ. 2022 ʛ. ʢ 

2021 ʛ. ʪʳʩ. ʛʘ % ʪʳʩ. ʛʘ % 

ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 3 242,9 100,0 4 123 100,0 1,27 

ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʦʢʨʫʛ 1 307,5 40,3 1 451,6 32,5 1,11 

ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʘʷ ʨʝʩʧʫʙʣʠʢʘ 8,2 0,25 38,4 0,93 4,68 

ʈʝʩʧʫʙʣʠʢʘ ɼʘʛʝʩʪʘʥ 1 273,0 39,2 1 391,2 33,7 1,09 

ʏʝʯʝʥʩʢʘʷ ʨʝʩʧʫʙʣʠʢʘ 9,0 0,27 6,9 0,16 0,76 

ʈʝʩʧʫʙʣʠʢʘ ʉʝʚʝʨʥʘʷ ʆʩʝʪʠʷ-ɸʣʘʥʠʷ 17,3 0,5 15,1 0,36 0,87 

 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʧʨʠʥʠʤʘʝʤʳʝ ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ ʨʝʩʧʫʙʣʠʢʠ ʤʝʨʳ ʧʨʠʥʦʩʷʪ ʩʚʦʠ ʨʝʟʫʣʴʪʘʪʳ. ʇʦ 

ʪʝʤʧʘʤ ʨʦʩʪʘ ʧʣʦʱʘʜʝʡ ʚʠʥʦʛʨʘʜʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʨʝʩʧʫʙʣʠʢʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʧʨʝʚʟʦʰʣʘ 

ʩʨʝʜʥʝʨʦʩʩʠʡʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʠ ʥʘʭʦʜʠʪʩʷ ʥʘ 1-ʤ ʤʝʩʪʝ ʩʨʝʜʠ ʚʩʝʭ ʨʝʩʧʫʙʣʠʢ ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʛʦ ʬʝ-

ʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ. ɺʥʫʰʠʪʝʣʴʥʦ ʚʳʛʣʷʜʷʪ ʧʦʢʘʟʘʪʝʣʠ ʪʝʤʧʘ ʨʦʩʪʘ ʚʘʣʦʚʦʛʦ ʩʙʦʨʘ ʚʠʥʦʛʨʘʜʘ: ʦʥʠ ʚ 4 

ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʮʝʣʦʤ ʧʦ ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʤʫ ʬʝʜʝʨʘʣʴʥʦʤʫ ʦʢʨʫʛʫ [5]. 

ʆʜʥʘʢʦ ʫʢʘʟʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʪʫʪ ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʝʪ ʵʢʩʪʝʥʩʠʚʥʳʭ ʬʘʢʪʦʨʦʚ. ɺ ʯʘʩʪʥʦʩʪʠ, 

ʫʨʦʞʘʡʥʦʩʪʴ ʚʠʥʦʛʨʘʜʘ ʭʦʪʷ ʠ ʚʳʨʦʩʣʘ ʧʦʯʪʠ ʚ 3 ʨʘʟʘ ʟʘ 2021-2022 ʛʦʜʳ, ʥʦ ʦʥʘ ʝʱʝ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪ-

ʩʪʘʝʪ ʦʪ ʩʨʝʜʥʝʨʦʩʩʠʡʩʢʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʠ ʧʦʢʘʟʘʪʝʣʷ ʧʦ ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʤʫ ʬʝʜʝʨʘʣʴʥʦʤʫ ʦʢʨʫʛʫ 

(ʪʘʙʣ. 3).  

 

ʊʘʙʣʠʮʘ 3 ï ʋʨʦʞʘʡʥʦʩʪʴ ʚʠʥʦʛʨʘʜʘ, ʮ/ʛʘ 

ʉʫʙʲʝʢʪ 2021 ʛ. 2022 ʛ. 

ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 52,1 65,0 

ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʦʢʨʫʛ 52,5 55,6 

ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʘʷ ʨʝʩʧʫʙʣʠʢʘ 10,25 29,5 

ʈʝʩʧʫʙʣʠʢʘ ɼʘʛʝʩʪʘʥ 58,9 61,3 

ʏʝʯʝʥʩʢʘʷ ʨʝʩʧʫʙʣʠʢʘ 3,9 3,6 

ʈʝʩʧʫʙʣʠʢʘ ʉʝʚʝʨʥʘʷ ʆʩʝʪʠʷ-ɸʣʘʥʠʷ 86,5 88,8 

 

ʏʪʦʙʳ ʫʢʨʝʧʠʪʴ ʬʦʨʤʠʨʫʶʱʠʝʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʪʝʥʜʝʥʮʠʠ ʚ ʨʘʟʚʠʪʠʠ ʚʠʥʦʛʨʘʜʘʨʩʢʦ-

ʚʠʥʦʜʝʣʴʯʝʩʢʦʡ ʦʪʨʘʩʣʠ ʚ ʨʝʩʧʫʙʣʠʢʝ, ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʮʝʣʳʡ ʨʷʜ ʧʨʦʙʣʝʤ. ʇʨʝʞʜʝ ʚʩʝʛʦ ʥʝʦʙʭʦ-

ʜʠʤ ʩʠʩʪʝʤʥʳʡ, ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʨʘʟʚʠʪʠʶ ʚʠʥʦʛʨʘʜʘʨʩʢʦ-ʚʠʥʦʜʝʣʴʯʝʩʢʦʡ ʦʪʨʘʩʣʠ. ɼʦʣʞʥʳ 

ʙr ʪʴ ʚ ʢʦʤʧʣʝʢʩʝ ʧʨʦʨʘʙʦʪʘʥʳ ʤʝʨʦʧʨʠʷʪʠʷ ʥʝ ʪʦʣʴʢʦ ʧʦ ʨʘʩʰʠʨʝʥʠʶ ʧʣʦʱʘʜʝʡ ʚʠʥʦʛʨʘʜʥʳʭ ʥʘʩʘʞ-

ʜʝʥʠʡ ʠ ʫʚʝʣʠʯʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʚʠʥʦʛʨʘʜʘ, ʥʦ ʠ ʚʦʧʨʦʩʳ ʝʛʦ ʭʨʘʥʝʥʠʷ, ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʩʙʳʪʘ. 

ʆʩʪʨʦʡ ʷʚʣʷʝʪʩʷ ʠ ʧʨʦʙʣʝʤʘ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ, ʚʝʜʴ ʚʠʥʦʛʨʘʜʘʨʩʪʚʦ ʜʣʷ ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ 

ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ. ʊʘʢ, ʩʫʤʤʘʨʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʧʦʩʘʜʢʫ ʥʦʚʳʭ ʚʠʥʦʛʨʘʜʥʠʢʦʚ ʠʣʠ ʦʙʥʦʚʣʝ-

ʥʠʷ ʩʪʘʨʳʭ ʚʠʥʦʛʨʘʜʥʠʢʦʚ ʩʦʩʪʘʚʣʷʶʪ ʜʦ 10 000 ʜʦʣʣʘʨʦʚ ʉʐɸ ʥʘ ʛʝʢʪʘʨ. ʇʨʠ ʵʪʦʤ ʧʝʨʚʳʡ ʫʨʦʞʘʡ 

ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʪʦʣʴʢʦ ʯʝʨʝʟ 3-4 ʛʦʜʘ. ʆʢʫʧʘʝʤʦʩʪʴ ʚʣʦʞʝʥʠʡ ʚ ʟʘʢʣʘʜʢʫ ʚʠʥʦʛʨʘʜʥʠʢʦʚ ʩʦʩʪʘʚʣʷʝʪ 

6-8 ʣʝʪ, ʘ ʩʨʝʜʩʪʚʘ, ʚʣʦʞʝʥʥʳʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚʳʜʝʨʞʘʥʥʳʭ ʚʠʥ, ʚʳʢʫʨʢʫ ʠ ʚʳʜʝʨʞʢʫ ʢʦʥʴʷʯʥʳʭ 

ʩʧʠʨʪʦʚ, ʚʦʟʚʨʘʱʘʶʪʩʷ ʚ ʩʨʦʢ ʦʪ 3 ʜʦ 30 ʣʝʪ, ʩʦʚʨʝʤʝʥʥʘʷ ʩʝʣʴʭʦʟʪʝʭʥʠʢʘ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦ-

ʚʘʥʠʝ ʦʢʫʧʘʶʪʩʷ ʥʝ ʤʝʥʝʝ, ʯʝʤ ʯʝʨʝʟ 5 ʣʝʪ [2]. 

ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʠʠ ʘʢʪʠʚʥʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʦʟʨʦʞʜʝʥʠʶ ʚʠʥʦʛʨʘʜʘʨʩʢʦ-

ʚʠʥʦʜʝʣʴʯʝʩʢʦʡ ʦʪʨʘʩʣʠ. ʕʬʬʝʢʪʠʚʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʨʘʟʚʠʪʠʶ ʚʠʥʦʛʨʘʜʘʨʩʢʦ-

ʚʠʥʦʜʝʣʴʯʝʩʢʦʡ ʦʪʨʘʩʣʠ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʠʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ: 

ʨʘʟʚʠʪʠʷ ʥʝ ʪʦʣʴʢʦ ʚʠʥʦʛʨʘʜʘʨʩʢʦʡ ʦʪʨʘʩʣʠ, ʥʦ ʠ ʦʙʲʝʢʪʦʚ ʚʠʥʦʜʝʣʠʷ.  

ʅʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʥʦʚʳʝ ʠ ʤʦʜʝʨʥʠʟʠʨʦʚʘʪʴ ʩʪʘʨʳʝ ʤʦʱʥʦʩʪʠ ʥʘ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʦʡ ʪʝʭʥʠʯʝ-

ʩʢʦʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʙʘʟʝ, ʣʫʯʰʝ ʦʨʛʘʥʠʟʦʚʘʪʴ ʩʝʣʝʢʮʠʦʥʥʫʶ ʨʘʙʦʪʫ, ʛʦʪʦʚʠʪʴ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥ-

ʥʳʝ ʢʘʜʨʳ ʠ ʪ.ʧ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʦʪʨʘʩʣʠ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ, ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘ-

ʯʝʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ: ʦʪ ʣʠʯʥʳʭ 

ʧʦʜʚʦʨʠʡ ʜʦ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦʛʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ, ʩ ʨʘʟʥʳʤʠ ʬʦʨʤʘʤʠ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠ ʦʨʛʘʥʠ-

ʟʘʮʠʠ ʪʨʫʜʘ [4]. ʀʥʪʝʨʝʩ ʛʦʩʫʜʘʨʩʪʚʘ ʢ ʨʘʟʚʠʪʠʶ ʩʦʚʨʝʤʝʥʥʦʛʦ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ, ʢʦʪʦʨʳʡ ʧʨʦʷʚʣʷʝʪʩʷ 

ʩʝʛʦʜʥʷ ʚ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʠʠ ʢʘʢ ʩʦ ʩʪʦʨʦʥʳ ʦʬʠʮʠʘʣʴʥʦʡ ʚʣʘʩʪʠ, ʪʘʢ ʠ ʩʦ ʩʪʦʨʦʥʳ ʘʛʨʘʨʥʦʛʦ ʥʘʫʯ-

ʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ï ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʪʦʛʦ, ʯʪʦ ʚ ʥʦʚʳʭ ʨʳʥʦʯʥʳʭ ʫʩʣʦʚʠʷʭ ʵʪʘ ʨʝʥʪʘʙʝʣʴʥʘʷ ʠ ʜʦʭʦʜʥʘʷ 

ʦʪʨʘʩʣʴ ɸʇʂ ʧʨʠʟʚʘʥʘ ʟʘʥʷʪʴ ʦʜʥʦ ʠʟ ʢʣʶʯʝʚʳʭ ʤʝʩʪ ʚ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʵʢʦʥʦʤʠʢʝ ʨʝʩʧʫʙʣʠʢʠ. 
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ʝʩʥʳʝ ʨʝʩʫʨʩʳ ʢʘʢ ʚʘʞʥʝʡʰʠʡ ʢʦʤʧʦʥʝʥʪ ʙʠʦʩʬʝʨʳ ʠʤʝʶʪ ʛʣʦʙʘʣʴʥʦʝ ʵʢʦʣʦʛʠʯʝʩʢʦʝ, ʵʢʦ-

ʥʦʤʠʯʝʩʢʦʝ ʠ ʩʦʮʠʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ. ʆʙʝʩʧʝʯʝʥʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʩʦʩʪʦʷʥʠʠ ʠ ʜʠʥʘʤʠʢʝ 

ʣʝʩʦʚ ʧʣʘʥʝʪʳ ʚʩʝ ʝʱʝ ʦʩʪʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʠ ʥʝ ʦʪʚʝʯʘʝʪ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʫʩʪʦʡʯʠʚʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʣʝʩʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʛʣʦʙʘʣʴʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʙʠʦʩʬʝʨʳ ʠ ʢʣʠʤʘʪʘ. 

ʋʧʨʘʚʣʝʥʠʝ ʟʝʤʣʷʤʠ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʝʨʴʝʟʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʧʨʦʪʝʢʘʶʱʠʭ ʚ 

ʥʝʤ ʧʨʦʮʝʩʩʦʚ ʠ ʧʝʨʝʩʝʯʝʥʠʝʤ ʠʥʪʝʨʝʩʦʚ ʨʘʟʣʠʯʥʳʭ ʟʝʤʣʝʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʚʣʘʜʝʣʴʮʝʚ ʥʝʜʚʠʞʠʤʦ-

ʩʪʴʶ [7]. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴʶ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʤʥʦʞʝʩʪʚʦʤ ʥʦʨʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʠ ʦʛʨʦʤʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʨʘʟʣʠʯʥʳʭ ʩʫʙʲʝʢʪʦʚ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ, ʠʥʪʝʨʝʩʳ ʢʦʪʦʨʳʭ ʥʝ-

ʦʙʭʦʜʠʤʦ ʧʦʩʪʦʷʥʥʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʚ ʨʘʚʥʦʚʝʩʠʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʟʚʠ-

ʪʠʷ ʪʝʨʨʠʪʦʨʠʠ ʣʝʩʥʦʛʦ ʬʦʥʜʘ.  

ʂʦʩʤʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʧʦ ʣʝʩʦʫʩʪʨʦʡʩʪʚʫ ʠ 

ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʣʝʩʦʚ. ʆʩʦʙʝʥʥʦ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʦʥ ʠʤʝʝʪ ʜʣʷ ʦʙʰʠʨʥʳʭ ʣʝʩʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʈʦʩʩʠʠ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʢʦʩʤʠʯʝʩʢʦʡ ʩʲʝʤʢʠ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʘʪʴ ʦʧʝʨʘʪʠʚʥʫʶ ʠ ʜʦʩʪʦʚʝʨʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʩʪʦʷʥʠʠ ʣʝʩʦʚ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʣʶʙʦʡ ʩʘʤʦʡ ʫʜʘʣʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, 

ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʜʦʩʪʠʞʠʤʦ ʧʨʠ ʥʘʟʝʤʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʷʭ. ɸ ʪʘʢʞʝ ʧʨʦʚʦʜʠʪʴ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ 

ʘʥʘʣʠʟ ʪʝʨʨʠʪʦʨʠʠ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʬʠʢʩʘʮʠʶ ʥʘʯʘʣʘ ʠ ʟʘʚʝʨʰʝʥʠʷ ʪʝʭ ʠʣʠ ʠʥʳʭ ʩʦʙʳʪʠʡ [4]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʛʣʘʚʥʳʤ ʧʨʝʧʷʪʩʪʚʠʝʤ ʚ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ ʧʦʣʫʯʝʥʠʷ ʜʦʩʪʦʚʝʨʥʳʭ 

ʜʘʥʥʳʭ ʦ ʩʪʝʧʝʥʠ ʥʘʨʫʰʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʷʚ-

ʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʫʪʚʝʨʞʜʝʥʠʷ: 

1. ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʦʪʩʫʪʩʪʚʫʶʪ ʦʙʱʝʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ ʢʘʨʪʳ, ʢʦʪʦʨʳʝ ʚʝʨ-

ʥʦ ʦʪʨʘʞʘʣʠ ʙʳ ʩʦʩʪʦʷʥʠʝ ʠʩʩʣʝʜʫʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ; 

2. ʦʪʩʫʪʩʪʚʫʶʪ ʜʦʩʪʦʚʝʨʥʳʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʥʘ ʥʝʢʦʪʦʨʳʝ ʢʘʪʝʛʦʨʠʠ ʣʝʩʦʚ, ʨʘʟ ʚ 

10 ʣʝʪ ʩʦʩʪʘʚʣʷʶʪʩʷ ʣʝʩʥʳʝ ʢʘʨʪʳ, ʧʨʠʯʝʤ ʥʝ ʚʩʶʜʫ, ʚʝʣʠʢʘ ʜʦʣʷ ʦʰʠʙʦʢ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʣʝʩʥʳʭ 

ʢʘʨʪ.  

ʀʩʭʦʜʷ ʠʟ ʩʢʘʟʘʥʥʦʛʦ, ʤʦʞʥʦ ʧʨʠʡʪʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʦʧʝʨʘʪʠʚʥʘʷ ʢʘʨʪʘ ʩʦʩʪʘʚʣʝʥʠʷ ʣʝʩʦʚ ʧʦ 

ʩʪʨʘʥʝ ʜʦʩʪʘʪʦʯʥʦ ʜʝʪʘʣʴʥʦʛʦ ʤʘʩʰʪʘʙʘ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʣʝʩʦʫʩʪʨʦʡʩʪʚʘ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʯʝʪʘ ʣʝʩ-

ʥʦʛʦ ʬʦʥʜʘ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʩʦʩʪʘʚʣʝʥʘ. 

ʀʪʘʢ, ʝʩʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʣʴʢʦ ʦʙʱʝʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʢʘʨʪʳ ʠʣʠ ʪʦʣʴʢʦ ʢʦʩʤʠʯʝʩʢʠʝ ʩʥʠʤʢʠ 

ʩʨʝʜʥʝʛʦ ʨʘʟʨʝʰʝʥʠʷ, ʪʦ ʥʝʚʦʟʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʜʦʩʪʦʚʝʨʥʳʝ ʠ ʜʝʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʧʨʠ ʠʟʫʯʝʥʠʠ ʣʝʩʦʚ. 

ɸ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʥʝʚʦʟʤʦʞʥʦ ʧʦ ʧʨʠʯʠʥʝ ʚʳʩʦʢʦʡ ʩʪʦʠ-

ʤʦʩʪʠ ʠ ʦʪʩʫʪʩʪʚʠʷ ʙʝʟʦʙʣʘʯʥʳʭ ʩʥʠʤʢʦʚ ʣʝʪʥʝʛʦ ʧʝʨʠʦʜʘ ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ. ɹʦʣʝʝ ʪʦʛʦ, ʥʘ ʜʘʥ-

ʥʳʝ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʦʟʜʝʡʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ: ʩʝʟʦʥʥʦʩʪʴ, ʘʪʤʦʩʬʝʨʘ, ʦʩʚʝ-

ʱʝʥʥʦʩʪʴ ʠ ʪ.ʜ. ʕʪʦ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʟʥʘʯʝʥʠʷ ʩʧʝʢʪʨʘʣʴʥʳʭ ʷʨʢʦʩʪʝʡ ʵʣʝʤʝʥʪʦʚ 

ʠʟʦʙʨʘʞʝʥʠʷ.  

ʈʘʟʨʘʙʦʪʢʘ ʧʦʣʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʮʠʢʣʘ ʢʦʩʤʠʯʝʩʢʦʛʦ ʣʝʩʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʚʝʜʝʪʩʷ ʥʘ ʙʘʟʝ 

ʥʘʠʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʠ 

ʘʥʘʣʠʟʘ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ, ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ (ʨʠʩ.1). 

ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ, ʩʧʝʢʪʨʘʣʴʥʳʝ ʷʨʢʦʩʪʠ ʵʣʝʤʝʥʪʦʚ ʠʟʦʙʨʘʞʝʥʠʷ - ʵʪʦ ʛʣʘʚʥʳʡ ʧʨʠʟʥʘʢ, ʢʦʪʦʨʳʡ 

ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʨʘʩʧʦʟʥʘʚʘʥʠʠ ʠ ʚʳʷʚʣʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʥʘ ʠʩʩʣʝʜʫʝʤʳʭ ʪʝʨʨʠʪʦʨʠʷʭ. 

ʏʪʦʙʳ ʠʟʙʝʞʘʪʴ ʧʦʜʦʙʥʳʭ ʩʠʪʫʘʮʠʡ, ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʧʦʩʦʙʘʤʠ ʧʦʜʦʙʥʳʤʠ ʘʪʤʦʩʬʝʨʥʦʡ 

ʢʦʨʨʝʢʮʠʠ, ʥʦʨʤʠʨʦʚʘʥʠʷ, ʩʦʟʜʘʥʠʷ ʠʥʜʝʢʩʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʵʪʠ ʧʨʦʮʝʜʫʨʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʩʫʱʝʩʪ-

ʚʣʷʶʪʩʷ ʚʦ ʚʨʝʤʷ ʩʲʝʤʢʠ [3]. 

 

ʃ 
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ʈʠʩʫʥʦʢ 1 ï ʂʦʤʧʦʟʠʪʳ ʨʘʟʥʦʚʨʝʤʝʥʥʳʭ ʩʥʠʤʢʦʚ ʩʨʝʜʥʝʛʦ ʨʘʟʨʝʰʝʥʠʷ 

(ʢʨʘʩʥʳʤ ʚʳʜʝʣʷʶʪʩʷ ʥʦʚʳʝ ʚʳʨʫʙʢʠ) 

 

ʀʥʪʝʨʝʩ ʢ ʢʦʩʤʠʯʝʩʢʦʤʫ ʤʦʥʠʪʦʨʠʥʛʫ ʣʝʩʦʚ ʩʚʷʟʘʥ ʩ ʘʢʪʠʚʥʳʤ ʚʢʣʶʯʝʥʠʝʤ ʨʦʩʩʠʡʩʢʠʭ ʣʝʩʥʳʭ 

ʨʝʩʫʨʩʦʚ ʚ ʤʠʨʦʚʫʶ ʵʢʦʥʦʤʠʢʫ, ʧʨʠʭʦʜʦʤ ʥʘ ʨʦʩʩʠʡʩʢʠʭ ʨʳʥʦʢ ʢʨʫʧʥʳʭ ʟʘʨʫʙʝʞʥʳʭ ʣʝʩʦʧʨʦʤʳʰ-

ʣʝʥʥʳʭ ʢʦʤʧʘʥʠʡ, ʧʝʨʝʭʦʜʦʤ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʩʪʘʥʜʘʨʪʳ ʩʝʨʪʠʬʠʢʘʮʠʠ, ʚʦʚʣʝʯʝʥʠʝʤ ʈʦʩʩʠʠ ʚ 

ʧʨʦʮʝʩʩ ʙʦʨʴʙʳ ʩ ʥʝʣʝʛʘʣʴʥʳʤʠ ʨʫʙʢʘʤʠ [1]. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʢʦʩʤʠʯʝʩʢʠʝ ʩʥʠʤʢʠ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʧʦʣʫʯʝʥʠʷ ʦʙʲʝʢʪʠʚʥʦʡ ʠʥʬʦʨʤʘ-

ʮʠʠ ʜʣʷ ʨʝʰʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ ʚ ʦʙʣʘʩʪʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ [5]. ʉʥʠʤʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʠʩ-

ʩʣʝʜʦʚʘʥʠʠ ʥʝʛʘʪʠʚʥʳʭ ʠʟʤʝʥʝʥʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠ ʤʦʥʠʪʦʨʠʥʛʝ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ. 

ʉʥʠʤʢʠ ʧʦʟʚʦʣʷʶʪ ʥʝ ʪʦʣʴʢʦ ʚʳʷʚʣʷʪʴ ʨʘʟʣʠʯʥʳʝ ʷʚʣʝʥʠʷ ʠ ʦʙʲʝʢʪʳ, ʥʦ ʠ ʦʮʝʥʠʚʘʪʴ ʠʭ ʢʦʣʠʯʝʩʪʚʝʥ-

ʥʦ. ʆʥʠ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʜʘʥʥʳʭ ʜʣʷ ʩʦʟʜʘ-

ʥʠʷ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ɻʀʉ). ʉʥʠʤʢʠ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦ ʠ ʨʝʛʫ-

ʣʷʨʥʦ ʧʦʣʫʯʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʙʲʝʢʪʘʭ ʠ ʠʭ ʚʟʘʠʤʦʩʚʷʟʷʭ, ʘ ʪʘʢʞʝ ʧʨʦʮʝʩʩʘʭ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʥʘ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ. 

ʄʦʥʠʪʦʨʠʥʛ ʣʝʩʦʚ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʚʦʜʠʪʴ ʧʫʪʝʤ ʩʨʘʚʥʝʥʠʷ ʩʥʠʤʢʦʚ, ʦʪʨʘʞʘʶʱʠʭ ʧʝʨʚʠʯʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʠ ʩʠʪʫʘʮʠʶ ʥʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ (ʨʠʩ. 2). 

 
 

ʈʠʩʫʥʦʢ 2 ï ʉʥʠʤʦʢ ʧʝʨʚʠʯʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʠ ʩʠʪʫʘʮʠʷ ʥʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ 
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ʂʘʯʝʩʪʚʦ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʟʝʤʝʣʴ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʝʝ ʬʫʥʢ-

ʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʚʳʨʘʞʘʝʪʩʷ ʯʝʨʝʟ ʧʦʣʫʯʝʥʠʝ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ, ʚ ʪʦʞʝ ʚʨʝʤʷ 

ʦʥʘ ʜʦʣʞʥʘ ʙʳʪʴ ʘʢʪʫʘʣʴʥʦʡ, ʪʦʯʥʦʡ, ʜʦʩʪʦʚʝʨʥʦʡ, ʧʦʣʥʦʡ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʡ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤʳ ʩʥʠʞʘʝʪʩʷ ʟʘ ʩʯʝʪ ʥʝʜʦʩʪʘʪʦʯʥʦ ʯʝʪʢʦ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʦʡ ʮʝʣʠ ʠ ʧʦ-

ʩʪʘʚʣʝʥʥʳʤ ʟʘʜʘʯʘʤ, ʥʝʧʨʘʚʠʣʴʥʦʡ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʤʘʪʝʨʠʘʣʘ, ʘ ʪʘʢʞʝ ʘʣʛʦʨʠʪʤʘ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ 

ʦʙ ʦʙʲʝʢʪʝ ʤʦʥʠʪʦʨʠʥʛʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦ ʝʛʦ ʧʨʠʟʥʘʢʠ [2]. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʢʘʯʝʩʪʚʦ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʟʝʤʝʣʴ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʚ ʩʬʝʨʝ ʟʝʤʝʣʴʥʳʭ ʦʪ-

ʥʦʰʝʥʠʡ ʟʘʤʝʪʥʦ ʩʥʠʟʠʣʦʩʴ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʧʦʪʝʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʜʘʥʥʳʭ ʦʙ ʦʙʲʝʢʪʘʭ ʠ ʧʦʷʚʣʝʥʠʶ 

ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʰʠʙʦʢ ʠ ʥʝʩʦʦʪʚʝʪʩʪʚʠʡ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ.  

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʩʢʨʫʧʫʣʝʟʥʦʝ ʨʘʩʩʤʦʪʨʝʥʠʝ ʦʙʲʝʢʪʘ ʥʝ ʚʩʝʛʜʘ ʦʙʷʟʘʪʝʣʴʥʦ, ʧʨʠ ʵʪʦʤ ʟʘʙʳʚʘʝʪʩʷ 

ʦ ʪʦʤ, ʯʪʦ ʩʦʟʜʘʥʥʘʷ ʧʦʣʥʦʮʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʧʦʟʚʦʣʠʪ ʩʜʝʣʘʪʴ ʘʥʘʣʠʟ ʥʝ ʪʦʣʴʢʦ ʦʙ ʠʩ-

ʩʣʝʜʫʝʤʦʤ ʦʙʲʝʢʪʝ, ʥʦ ʠ ʩʦʟʜʘʪʴ ʦʙʱʫʶ ʢʘʨʪʠʥʫ ʩ ʫʯʝʪʦʤ ʠʩʪʦʨʠʯʝʩʢʠʭ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ [3].  

ʇʨʝʜʣʘʛʘʝʤʳʡ ʤʥʦʡ ʩʦʚʨʝʤʝʥʥʳʡ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʧʨʦʚʝʜʝʥʠʶ ʤʝʨʦʧʨʠʷʪʠʡ, ʧʦ ʤʦʥʠʪʦ-

ʨʠʥʛʫ ʟʝʤʝʣʴ, ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʨʘʚʠʣʴʥʦʤʫ ʬʦʨʤʠʨʦʚʘʥʠʶ ʪʦʯʥʦʡ ʢʦʥʮʝʧʮʠʠ ʚʝʜʝʥʠʷ ʤʦʥʠʪʦ-

ʨʠʥʛʘ ʟʝʤʝʣʴ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʥʘ ʦʩʥʦʚʝ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ. 

ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʦʟʜʘʥʥʘʷ ʤʥʦʡ ʤʦʜʝʣʴ-ʩʭʝʤʘ ʚʝʜʝʥʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦ-

ʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʟʝʤʝʣʴ ʣʝʩʥʦʛʦ ʬʦʥʜʘ.  

 

 
 

ʈʠʩʫʥʦʢ 3 ï ʄʦʜʝʣʴ-ʩʭʝʤʘ ʦʨʛʘʥʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʟʝʤʝʣʴ ʣʝʩʥʦʛʦ ʬʦʥʜʘ 

 

ʆʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʩʪʨʘʪʝʛʠʠ ʤʦʞʝʪ ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʪʴʩʷ ʠ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴʩʷ. ʈʘʩʩʤʘʪʨʠ-

ʚʘʷ ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʤʦʜʝʣʴ, ʥʝ ʥʘʜʦ ʟʘʙʳʚʘʪʴ, ʯʪʦ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʩʪʨʘʪʝʛʠʷ ï ʵʪʦ ʜʦʣʛʦʩʨʦʯʥʦʝ ʢʘ-

ʯʝʩʪʚʝʥʥʦ ʦʧʨʝʜʝʣʝʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʘʩʘʶʱʘʷʩʷ ʩʬʝʨʳ ʟʝʤʝʣʴʥʳʭ ʦʪʥʦʰʝ-

ʥʠʡ, ʩʠʩʪʝʤʳ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʚʥʫʪʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʚʟʘʠʤʦʩʚʷʟʠ ʚ ʣʝʩʥʦʤ ʬʦʥʜʝ, ʪ.ʝ. ʛʝʥʝʨʘʣʴʥʳʡ 

ʧʣʘʥ ʜʝʡʩʪʚʠʡ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʧʨʠʦʨʠʪʝʪʳ ʠ ʘʣʛʦʨʠʪʤ ʤʝʨʦʧʨʠʷʪʠʡ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ. 

ʇʨʘʚʠʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʟʝʤʝʣʴ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʥʘ ʦʩʥʦʚʝ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ 

ʩʦʟʜʘʩʪ ʫʩʣʦʚʠʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʣʠ ʠ ʥʝʜʚʠʞʠʤʦʩʪʠ. ʈʝʢʦʤʝʥʜʫʝʤʘʷ 

ʤʥʦʡ ʤʦʜʝʣʴ ʥʝ ʨʝʰʠʪ ʚʩʝʭ ʧʨʦʙʣʝʤ, ʥʦ ʙʫʜʝʪ ʩʦʜʝʡʩʪʚʦʚʘʪʴ ʠʭ ʩʦʢʨʘʱʝʥʠʶ. 

ʇʨʝʜʣʘʛʘʝʤʘʷ ʤʦʜʝʣʴ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʟʝʤʝʣʴ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʥʘ ʦʩʥʦʚʝ ɻʀʉ-

ʪʝʭʥʦʣʦʛʠʡ ʥʦʩʠʪ ʭʘʨʘʢʪʝʨ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʦʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ.  

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʪʦʯʥʳʭ ʧʨʦʛʥʦʟʘʭ, ʤʦʞʥʦ ʙʝʟʦʰʠʙʦʯʥʦ ʩʧʣʘʥʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦ-

ʨʠʥʛʘ ʟʝʤʝʣʴ ʣʝʩʥʦʛʦ ʬʦʥʜʘ, ʘ ʧʨʘʚʠʣʴʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʧʦʜʭʦʜ ʢ ʝʝ ʜʘʥʥʳʤ ʧʦʩʣʫʞʠʪ 

ʧʣʘʪʬʦʨʤʦʡ ʜʣʷ ɻʀʉ (ʨʠʩ.4).  
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ʈʠʩʫʥʦʢ 4 ï ʆʙʦʙʱʝʥʥʘʷ ʤʦʜʝʣʴ-ʩʭʝʤʘ ʧʦʜʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʣʝʩʥʳʭ ʟʝʤʝʣʴ 

 

ʉʚʦʝʚʨʝʤʝʥʥʦʝ ʚʳʷʚʣʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʩʦʩʪʦʷʥʠʷ ʟʝʤʝʣʴ ʣʝʩʥʦʛʦ ʬʦʥʜʘ, ʚʳʨʘʙʦʪʢʘ ʨʝʢʦʤʝʥʜʘ-

ʮʠʡ ʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʠ ʠ ʫʩʪʨʘʥʝʥʠʠ ʥʝʛʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʘ ʪʘʢʞʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʧʦʟʚʦʣʠʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠ ʦʭʨʘʥʫ ʟʝʤʝʣʴ ʦʙʝʩʧʝʯʠʚʘʷ ʛʨʘʞʜʘʥ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʩʦ-

ʩʪʦʷʥʠʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʯʘʩʪʠ ʩʦʩʪʦʷʥʠʷ ʣʝʩʥʦʛʦ ʬʦʥʜʘ. 

ʈʝʘʣʠʟʘʮʠʷ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʟʝʤʝʣʴ ʣʝʩʥʦʛʦ ʬʦʥʜʘ 

ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʚʩʝʡ ʢʦʥʮʝʧʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠ ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʚ ʩʬʝʨʝ 

ʟʝʤʝʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʘ ʧʨʠʤʝʥʝʥʠʝ ɻʀʉ-ʪʝʭʥʦʣʦʛʠʡ ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʛʣʫʙʦʢʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʦ-

ʥʠʪʦʨʠʥʛʘ, ʦʙʲʝʜʠʥʠʪ ʨʘʟʣʠʯʥʳʝ ʜʘʥʥʳʝ, ʦʙʝʩʧʝʯʠʪ ʜʦʩʪʫʧʥʦʩʪʴ, ʘʥʘʣʠʟ, ʥʘʛʣʷʜʥʦʩʪʴ ʦʪʦʙʨʘʞʝʥʠʡ ʠ 

ʧʦʣʥʦʪʫ ʩʚʝʜʝʥʠʡ ʦʙ ʠʥʪʝʨʝʩʫʶʱʠʭ ʦʙʲʝʢʪʘʭ, ʘ ʙʣʘʛʦʜʘʨʷ ʩʚʦʠʤ ʚʦʟʤʦʞʥʦʩʪʷʤ ʧʦʩʪʦʷʥʥʦ ʙʫʜʝʪ ʨʘʩ-

ʰʠʨʷʪʴ ʩʬʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ.  

ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʚʦʟʨʘʩʪʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʦ-

ʢʘʜʘʩʪʨʦʚʳʤʠ ʨʘʙʦʪʘʤʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʚ ʮʝʣʦʤ [6]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʥʝʜʨʝʥʠʝ ʧʨʘʢʪʠʢʠ ʨʝʛʫʣʷʨʥʦʡ ʢʦʩʤʠʯʝʩʢʦʡ ʩʲʝʤʢʠ ʣʝʩʦʚ ʈʦʩʩʠʠ ʩʦ ʩʨʝʜʥʠʤ ʠ 

ʚʳʩʦʢʠʤ ʨʘʟʨʝʰʝʥʠʝʤ ʧʦʟʚʦʣʠʪ ʥʘ ʥʦʚʦʤ ʫʨʦʚʥʝ ʨʝʰʘʪʴ ʤʥʦʛʠʝ ʠʟ ʟʘʜʘʯ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ: ʢʦʥʪʨʦʣʴ 

ʟʘ ʧʨʦʮʝʩʩʘʤʠ ʣʝʩʦʟʘʛʦʪʦʚʦʢ (ʚʢʣʶʯʘʷ ʢʦʥʪʨʦʣʴ ʥʝʣʝʛʘʣʴʥʳʭ ʨʫʙʦʢ); ʦʮʝʥʢʘ ʧʦʩʣʝʜʩʪʚʠʡ ʣʝʩʥʳʭ ʧʦ-

ʞʘʨʦʚ; ʣʝʩʦʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ; ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ ʣʝʩʥʦʛʦ ʬʦʥʜʘ, ʩʝʨʪʠʬʠʢʘʮʠʷ ʣʝʩʥʳʭ ʫʯʘʩʪ-

ʢʦʚ; ʦʮʝʥʢʘ ʣʝʩʦʚʦʟʦʙʥʦʚʣʝʥʠʷ.  
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʛʨʘʨʥʘʷ ʨʝʬʦʨʤʘ, ʘʛʨʘʨʥʘʷ ʧʦʣʠʪʠʢʘ, ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʘʛʨʘʨʥʳʡ ʩʝʢʪʦʨ, 

ʤʦʜʝʨʥʠʟʘʮʠʷ ʵʢʦʥʦʤʠʢʠ, ʟʝʤʝʣʴʥʳʝ ʦʪʥʦʰʝʥʠʷ. 
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ʛʨʘʨʥʘʷ ʨʝʬʦʨʤʘ ʚʳʩʚʝʪʠʣʘ ʤʥʦʛʠʝ ʧʨʦʙʣʝʤʳ, ʥʦʩʷʱʠʝ ʭʘʨʘʢʪʝʨ ʜʦʣʛʦʚʨʝʤʝʥʥʦʛʦ ʜʝʡʩʪ-

ʚʠʷ ʥʘ ʵʢʦʥʦʤʠʢʫ ʈʦʩʩʠʠ ʠ ʚ ʯʘʩʪʥʦʩʪʠ ʥʘ ʝʝ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʡ ʢʦʤʧʣʝʢʩ, ʦʪ ʫʩʧʝʰʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʢʦʪʦʨʦʛʦ ʟʘʚʠʩʠʪ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʪʨʘʥʳ ʠ ʞʠʟʥʝʥʥʳʡ ʫʨʦʚʝʥʴ ʥʘʩʝʣʝʥʠʷ.  

ɸʛʨʘʨʥʫʶ ʧʦʣʠʪʠʢʫ ʥʝʣʴʟʷ ʦʛʨʘʥʠʯʠʚʘʪʴ ʪʦʣʴʢʦ ʩʠʩʪʝʤʦʡ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʤʝʨ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ 

ʧʨʠʥʠʤʘʝʤʳʭ ʨʝʰʝʥʠʷʭ ʠ ʟʘʢʦʥʘʭ. ʉʦʚʨʝʤʝʥʥʘʷ ʘʛʨʘʨʥʘʷ ʧʦʣʠʪʠʢʘ ʩʚʷʟʘʥʘ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʠ ʨʝʘʣʠʟʘ-

ʮʠʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʪʨʘʪʝʛʠʠ ʠ ʪʘʢʪʠʢʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʚʩʝʛʦ ɸʇʂ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦ-

ʚʘʥʠʷʤʠ ʦʙʲʝʢʪʠʚʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʢʦʥʦʚ. 

ɸʛʨʦʧʨʦʤʳʰʣʝʥʥʳʡ ʢʦʤʧʣʝʢʩ ï ʚʘʞʥʘʷ ʩʦʩʪʘʚʥʘʷ ʯʘʩʪʴ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʆʥ ʦʙʲʝʜʠʥʷʝʪ 

ʚʩʝ ʦʪʨʘʩʣʠ ʵʢʦʥʦʤʠʢʠ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʝʝ ʧʝʨʝʨʘʙʦʪʢʝ ʠ ʜʦʚʝʜʝ-

ʥʠʶ ʜʦ ʧʦʪʨʝʙʠʪʝʣʷ. ʈʘʟʚʠʪʠʝ ɸʇʂ ʦʢʘʟʳʚʘʝʪ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʫʨʦʚʝʥʴ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʩʪʨʘʥʳ, 

ʧʦʩʢʦʣʴʢʫ ʝʛʦ ʧʨʦʜʫʢʮʠʷ ʩʦʩʪʘʚʣʷʥʪ ʦʢʦʣʦ 80% ʚʩʝʭ ʪʦʚʘʨʦʚ ʥʘʨʦʜʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ [4]. 

ʉʪʨʘʪʝʛʠʯʝʩʢʠʤʠ ʟʘʜʘʯʘʤʠ ʘʛʨʘʨʥʦʡ ʧʦʣʠʪʠʢʠ ʥʘ ʙʣʠʞʘʡʰʠʝ 10-15 ʣʝʪ ʷʚʣʷʶʪʩʷ: ʧʦʚʳʰʝʥʠʝ 

ʫʨʦʚʥʷ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ, ʧʝʨʝʭʦʜ ɸʇʂ ʥʘ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʫʪʴ ʨʘʟʚʠʪʠʷ, ʤʦʪʠʚʘʮʠʷ ʩʝʣʴʩʢʦʛʦ ʪʨʫʜʘ, 

ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ ʥʘ ʚʥʫʪʨʝʥʥʝʤ ʠ ʤʠʨʦʚʦʤ 

ʨʳʥʢʘʭ, ʘʢʪʠʚʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ʈʦʩʩʠʠ ʚ ʤʠʨʦʚʫʶ ʩʠʩʪʝʤʫ. ɸʛʨʘʨʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚ ʮʝʣʷʭ ʩʦʟʜʘʥʠʷ 

ʫʩʣʦʚʠʡ ʠ ʩʪʠʤʫʣʦʚ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʣʠ, ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʢʘʜʨʦʚʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ ʠ ʚʳʧʦʣʥʝʥʠʷ 

ʩʝʣʦʤ ʜʨʫʛʠʭ ʥʘʨʦʜʥʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʬʫʥʢʮʠʡ ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ ʢʨʫʧʥʳʭ ʢʦʤʧʣʝʢʩʥʳʭ ʦʙʱʝʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʳʭ ʟʘʜʘʯ. ʈʝʰʝʥʠʝ ʵʪʠʭ ʟʘʜʘʯ ʙʫʜʝʪ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʥʘʮʠʦʥʘʣʠʟʘʮʠʠ ʚʝʜʫʱʠʭ ʦʪʨʘʩʣʝʡ ʵʢʦ-

ʥʦʤʠʢʠ, ʚʚʝʜʝʥʠʝ ʛʦʩʟʘʢʘʟʘ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ ï ʵʪʦ ʥʝʦʙʭʦʜʠʤʳʝ ʫʩʣʦʚʠʷ ʵʬʬʝʢʪʠʚ-

ʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ɸʇʂ.  

ʈʝʰʘʷ ʘʛʨʘʨʥʳʡ ʚʦʧʨʦʩ, ʥʝʦʙʭʦʜʠʤʦ ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ ʝʩʪʝʩʪʚʝʥʥʳʭ ʟʘʢʦʥʘʭ. ʅʘ ʙʦʣʴʰʦʡ ʪʝʨʨʠ-

ʪʦʨʠʠ ʈʦʩʩʠʠ ʬʦʨʤʳ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʨʘʟʣʠʯʥʳ. ʆʜʥʘʢʦ ʘʛʨʘʨʥʳʝ ʨʝʬʦʨ-

ʤʳ ʜʦʣʞʥʳ ʠʩʭʦʜʠʪʴ ʠʟ ʝʜʠʥʦʡ ʢʦʥʮʝʧʮʠʠ, ʦʧʨʝʜʝʣʝʥʥʦʡ ʚ ʦʙʱʝʨʦʩʩʠʡʩʢʦʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ. ɺ 

ʩʫʙʲʝʢʪʘʭ ʞʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʨʘʙʦʪʘʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʥʦʨʤʘʪʠʚʥʳʝ ʘʢʪʳ, 

ʨʘʩʩʯʠʪʘʥʥʳʝ ʥʘ ʫʯʝʪ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʧʝʮʠʬʠʢʠ. ʀʩʪʦʨʠʯʝʩʢʠʡ ʦʧʳʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʨʝʬʦʨʤʳ ʥʝ ʫʯʠ-

ʪʳʚʘʶʱʠʝ ʥʘʮʠʦʥʘʣʴʥʫʶ ʬʦʨʤʫ ʚʝʜʝʥʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʤʝʩʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʧʨʠʚʦʜʠʣʠ ʢ 

ʩʦʮʠʘʣʴʥʳʤ ʧʦʪʨʷʩʝʥʠʷʤ ʠ ʢʨʠʟʠʩʫ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʧʨʘʚʘ ʠ ʩʚʦ-

ʙʦʜʳ ʩʫʙʲʝʢʪʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʦʣʞʥʳ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʳ ʥʘ ʫʨʦʚʥʝ ʥʦʨʤ ʥʝ 

ʪʦʣʴʢʦ ʬʝʜʝʨʘʣʴʥʦʛʦ, ʥʦ ʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʧʨʘʚʘ. 

ɸʛʨʘʨʥʳʡ ʩʝʢʪʦʨ ʧʦʩʣʝʜʥʠʝ ʜʚʘ ʩʪʦʣʝʪʠʷ ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʩʪʦʷʥʥʦʡ ʯʝʨʝʜʝ ʨʝʬʦʨʤ, ʦʜʥʘʢʦ ʥʠ ʦʜ-

ʥʘ ʠʟ ʥʠʭ ʥʝ ʙʳʣʘ ʜʦʚʝʜʝʥʘ ʜʦ ʢʦʥʮʘ ʠ ʥʝ ʨʝʰʠʣʘ ʩʪʦʣʴ ʚʘʞʥʦʛʦ ʜʣʷ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ ʚʦʧʨʦʩʘ, ʧʦʪʦʤʫ 

ʯʪʦ ʚʩʝ ʘʛʨʘʨʥʳʝ ʨʝʬʦʨʤʳ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʙʝʟ ʛʣʫʙʦʢʦ ʧʨʦʜʫʤʘʥʥʦʡ ʢʦʥʮʝʧʮʠʠ. ɼʣʷ ʧʨʠʥʷʪʠʷ ʠ ʨʝʘ-

ʣʠʟʘʮʠʠ ʤʝʨ ʧʦ ʨʝʬʦʨʤʠʨʦʚʘʥʠʶ ʚʦ ʚʩʝ ʚʨʝʤʝʥʘ ʭʘʨʘʢʪʝʨʥʳ ʧʦʩʧʝʰʥʦʩʪʴ, ʩʢʘʯʢʦʦʙʨʘʟʥʦʩʪʴ, ʥʝ ʢʦʤ-

ʧʣʝʢʩʥʦʩʪʴ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ [3]. 

ʅʦʚʳʝ ʧʦʜʭʦʜʳ ʢ ʘʛʨʘʨʥʳʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤ ʚ ʩʪʨʘʥʝ ʥʘ ʦʩʥʦʚʝ ʤʦʜʝʨʥʠʟʘʮʠʠ ʠ ʠʥʥʦʚʘʮʠʦʥ-

ʥʦʛʦ ʨʘʟʚʠʪʠʷ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ ʚʳʟʳʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʧʨʠʦʨʠʪʝʪʦʚ ʨʘʟʚʠʪʠʷ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ɻʣʘʚʥʘʷ ʨʦʣʴ ʚ ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʢʫʨʩʘ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʘʛ-

ʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ ʜʦʣʞʥʘ ʧʨʠʥʘʜʣʝʞʘʪʴ ʛʦʩʫʜʘʨʩʪʚʫ. 

ʆʩʦʙʘʷ ʨʦʣʴ ʚ ʘʛʨʘʨʥʦʡ ʧʦʣʠʪʠʢʝ ʈʦʩʩʠʠ ʧʨʠʥʘʜʣʝʞʠʪ ʤʦʜʝʨʥʠʟʘʮʠʠ ɸʇʂ. ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʤʦ-

ʜʝʨʥʠʟʘʮʠʠ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʪʝʤ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-

ʥʦʡ ʧʨʦʜʫʢʮʠʠ ʤʥʦʛʠʭ ʨʝʛʠʦʥʦʚ ʠ ʩʪʨʘʥʳ ʚ ʮʝʣʦʤ ʥʝʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳ, ʯʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʚʠʜʝ 

ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʨʦʩʪʘ ʠʤʧʦʨʪʘ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ. ʄʦʜʝʨʥʠʟʘʮʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʝʨʝʭʦʜ ʢ ʠʥʥʦʚʘʮʠʦʥʥʦʡ 

ʵʢʦʥʦʤʠʢʝ, ʧʦʚʳʰʝʥʠʝ ʝʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ. ʇʦʵʪʦʤʫ ï ʤʦʜʝʨʥʠʟʘʮʠʷ ʵʢʦʥʦʤʠʢʠ ʚʳʩʪʫʧʘʝʪ 

ʚʘʞʥʝʡʰʠʤ ʧʨʠʦʨʠʪʝʪʦʤ ʘʛʨʘʨʥʦʡ ʧʦʣʠʪʠʢʠ ʈʦʩʩʠʠ [5]. 

ʆʩʦʙʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʣʶʙʦʛʦ ʘʛʨʘʨʥʦʛʦ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ, ʝʛʦ ʮʝʥʪʨʘʣʴʥʳʤ ʟʚʝʥʦʤ ʷʚʣʷʝʪʩʷ 

ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʟʝʤʝʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ. ɿʝʤʝʣʴʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠʟʚʘʥʳ ʦʙʝʩʧʝʯʠʪʴ ʨʘʮʠʦʥʘʣʴʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠ ʦʭʨʘʥʫ ʟʝʤʝʣʴ ʢʘʢ ʚʘʞʥʝʡʰʝʛʦ ʧʨʠʨʦʜʥʦʛʦ ʨʝʩʫʨʩʘ, ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʚʦʩʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʠ ʧʦʚʳʰʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ, ʨʘʚʥʦʧʨʘʚʥʦʝ ʨʘʟʚʠʪʠʝ ʨʳʥʦʯʥʳʭ ʬʦʨʤ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʥʘ 

ʟʝʤʣʝ. 

ʅʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʤʝʭʘʥʠʟʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ 

ʦʪʥʦʰʝʥʠʡ ʚ ʘʛʨʘʨʥʦʤ ʩʝʢʪʦʨʝ ʈʦʩʩʠʠ ʠ ʦʪʜʝʣʴʥʳʭ ʨʝʛʠʦʥʘʭ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʨʘʟʚʠʪʠʝ ʮʠʚʠʣʠʟʦ-

ʚʘʥʥʦʛʦ ʨʳʥʢʘ ʟʝʤʣʠ ï ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩ ʫʯʝʪʦʤ ʠʥʪʝʨʝʩʦʚ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʢʘʞʜʦʛʦ 

ʩʝʣʴʭʦʟʧʨʦʠʟʚʦʜʠʪʝʣʷ [1]. 
ɸʛʨʘʨʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚ ʈʦʩʩʠʠ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʝ ʬʫʥʢ-

ʮʠʦʥʠʨʦʚʘʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʩʦʮʠʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʩʝʣʘ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠ-
ʤʘ ʜʦʣʛʦʩʨʦʯʥʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʩʦʮʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʝʣʘ, ʘʜʘʧʪʘʮʠʠ ʚʳʩʚʦʙʦʞʜʘʶʱʝ-
ʛʦʩʷ ʠʟ ʘʛʨʘʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘʩʝʣʝʥʠʷ, ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʪʨʫʢʪʫʨʳ ʩʝʣʴʩʢʦʡ ʵʢʦʥʦʤʠʢʠ. ʅʘʠʙʦʣʴʰʝʝ 
ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʟʘʜʘʯʠ ʨʘʟʚʠʪʠʷ ʥʝ ʘʛʨʘʨʥʳʭ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʩʠʩʪʝʤ ʟʘʥʷʪʦʩʪʠ ʥʘ ʩʝʣʝ, ʩʦʟʜʘʥʠʷ ʧʦ-
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ʪʝʥʮʠʘʣʘ ʜʣʷ ʤʝʣʢʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʙʠʟʥʝʩʘ, ʪʦʨʛʦʚʣʠ, ʨʝʤʝʩʣʝʥʥʠʯʝʩʪʚʘ, ʩʝʣʴ-
ʩʢʠʭ ʧʦʜʩʦʙʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ. 

ʂ ʪʦʤʫ ʞʝ, ʩʣʝʜʫʝʪ ʩʢʘʟʘʪʴ, ʯʪʦ ʧʨʦʙʣʝʤʘ ʧʨʘʚʦʚʦʡ ʢʦʥʮʝʧʮʠʠ ʘʛʨʘʨʥʳʭ ʨʝʬʦʨʤ ʚ ʈʦʩʩʠʠ ï ʵʪʦ 
ʥʝ ʪʦʣʴʢʦ ʧʨʦʙʣʝʤʘ ʥʘʫʢʠ ʘʛʨʘʨʥʦʛʦ ʧʨʘʚʘ. ʆʪ ʩʦʩʪʦʷʥʠʷ ʘʛʨʘʨʥʦʛʦ ʩʪʨʦʷ (ʦʩʦʙʝʥʥʦ ʵʪʦ ʙʳʣʦ ʟʘʤʝʪʥʦ 
ʚ ʠʩʪʦʨʠʯʝʩʢʦʤ ʧʨʦʰʣʦʤ ʈʦʩʩʠʠ) ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʟʘʚʠʩʠʪ ʚʩʷ ʦʙʱʝʩʪʚʝʥʥʦ-ʧʦʣʠʪʠʯʝʩʢʘʷ ʩʠʪʫʘ-
ʮʠʷ ʩʪʨʘʥʳ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʠ ʠʟʤʝʥʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʦ-ʧʦʣʠʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʮʝʣʦʤ, ʙʝʟʫʩʣʦʚʥʦ, 
ʦʧʨʝʜʝʣʷʶʱʠʤ ʦʙʨʘʟʦʤ ʚʣʠʷʶʪ ʥʘ ʩʦʩʪʦʷʥʠʝ ʘʛʨʘʨʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʚʳʟʳʚʘʶʪ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʠʭ ʩʦ-
ʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ. 

ɿʝʤʝʣʴʥʦʝ ʠ ʘʛʨʘʨʥʦʝ ʨʝʬʦʨʤʠʨʦʚʘʥʠʝ ʜʦʣʞʥʦ ʧʨʦʚʦʜʠʪʴʩʷ ʧʦʩʪʝʧʝʥʥʦ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚ 
ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʩʥʦʚʥʦʡ ʢʦʥʮʝʧʮʠʝʡ ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ. ʅʝ ʜʦʣʞʥʘ ʪʘʢʞʝ 
ʥʘʚʷʟʳʚʘʪʴʩʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʚʦʣʷ ʧʦ ʩʦʟʜʘʥʠʶ ʥʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʬʦʨʤ, ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʨʘʟ-
ʨʫʰʝʥʠʝʤ ʩʪʘʨʳʭ. ɺ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʥʦʚʦʚʚʝʜʝʥʠʷ ʜʦʣʞʥʳ ʧʦʷʚʣʷʪʴʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʫʪʝʤ. ʇʦ-
ʧʳʪʢʠ ʙʳʩʪʨʦ ʚʥʝʜʨʠʪʴ ʦʜʥʫ ʦʧʨʝʜʝʣʝʥʥʫʶ ʬʦʨʤʫ ʚʝʜʝʥʠʷ ʭʦʟʷʡʩʪʚʘ ʧʨʠʚʦʜʠʣʠ ʢ ʩʦʮʠʘʣʴʥʳʤ ʠ ʵʢʦ-
ʥʦʤʠʯʝʩʢʠʤ ʢʨʠʟʠʩʘʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʛʨʘʨʥʘʷ ʧʦʣʠʪʠʢʘ ï ʵʪʦ ʩʦʩʪʘʚʥʘʷ ʯʘʩʪʴ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʛʦʩʫʜʘʨʩʪʚʘ ʚ 
ʩʬʝʨʝ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʉʦʜʝʨʞʘʥʠʝ ʘʛʨʘʨʥʦʡ ʧʦʣʠʪʠʢʠ ʦʧʨʝ-
ʜʝʣʷʝʪʩʷ ʝʝ ʮʝʣʷʤʠ, ʟʘʜʘʯʘʤʠ, ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʠ ʤʝʨʘʤʠ ʨʝʘʣʠʟʘʮʠʠ. ʇʨʠʦʨʠʪʝʪʘʤʠ ʩʦʚʨʝʤʝʥʥʦʡ ʘʛ-
ʨʘʨʥʦʡ ʧʦʣʠʪʠʢʠ ʷʚʣʷʶʪʩʷ: ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʨʘʟʚʠʪʠʝ ʠ ʚʥʝʜʨʝʥʠʝ ʠʥ-
ʥʦʚʘʮʠʡ, ʩʦʭʨʘʥʝʥʠʝ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʢʦʤʧʣʝʢʩʘ. 

ʋʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ɸʇʂ ʦʧʨʝʜʝʣʷʝʪ ʫʨʦʚʝʥʴ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ ʠ ʚʦ ʤʥʦʛʦʤ 
ʚʣʠʷʝʪ ʥʘ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʥʘʩʝʣʝʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʝ 
ʛʦʩʫʜʘʨʩʪʚʘ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʜʦʣʞʥʦ ʫʜʝʣʷʪʴʩʷ ʘʛʨʘʨʥʦʡ ʧʦʣʠʪʠʢʝ. ʈʝʰʝʥʠʝ ʧʨʦʙʣʝʤ ʧʨʦʜʦʚʦʣʴʩʪ-
ʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʨʘʟʚʠʪʠʝ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩ ʫʯʝʪʦʤ ʧʝʨʝʜʦʚʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 
ʪʝʭʥʦʣʦʛʠʡ, ʩʦʭʨʘʥʝʥʠʝ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʢʦʤʧʣʝʢʩʘ ï ʚʩʝ ʵʪʦ ʷʚʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪʘʤʠ ʩʦʚʨʝʤʝʥ-
ʥʦʡ ʘʛʨʘʨʥʦʡ ʧʦʣʠʪʠʢʠ ʈʦʩʩʠʠ [2]. ɺʦʟʨʦʞʜʝʥʠʝ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʩʣʝʜʫʝʪ ʦʩʦʟʥʘʪʴ ʢʘʢ ʦʙʱʝʥʘ-
ʮʠʦʥʘʣʴʥʫʶ ʟʘʜʘʯʫ. ʉʝʛʦʜʥʷ ʢʘʢ ʥʠʢʦʛʜʘ ʚʘʞʥʦ, ʯʪʦʙʳ ʩʦʚʤʝʩʪʥʳʤʠ ʫʩʠʣʠʷʤʠ. ʉʝʛʦʜʥʷ ʢʘʢ ʥʠʢʦʛʜʘ 
ʚʘʞʥʦ, ʯʪʦʙʳ ʩʦʚʤʝʩʪʥʳʤʠ ʫʩʠʣʠʷʤʠ ʚʣʘʩʪʠ, ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʩʪʨʘʪʝʛʠʷ ʘʛʨʘʨʥʦʛʦ 
ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ ʠ ʮʝʥʪʨʘʣʴʥʦʝ ʤʝʩʪʦ ʚ ʥʝʡ ʜʦʣʞʥʳ ʟʘʥʷʪʴ ʨʝʬʦʨʤʠʨʦʚʘʥʠʝ ʘʛʨʘʨʥʳʭ ʦʪʥʦʰʝʥʠʡ ʠ 
ʢʨʝʩʪʴʷʥʠʥ, ʝʛʦ ʦʙʨʘʟ ʞʠʟʥʠ, ʫʢʣʘʜ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠʥʪʝʨʝʩʳ. 
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ʘʨʪʦʛʨʘʬʠʯʝʩʢʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʧʦ ʚʝʜʝʥʠʶ ʟʝʤʝʣʴʥʦʛʦ ʢʘʜʘʩʪʨʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʦʦʪʚʝʪʩʪ-

ʚʫʶʱʠʤʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ, ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʳʭ ʠʣʣʶʩʪʨʠʨʫʝʪ ʩʚʝʜʝʥʠʷ 

ʟʝʤʝʣʴʥʦ-ʢʘʜʘʩʪʨʦʚʳʭ ʜʦʢʫʤʝʥʪʦʚ ʥʘ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʦʩʥʦʚʝ. ɼʣʷ ʚʝʜʝʥʠʷ ʟʝʤʝʣʴʥʦʛʦ ʢʘʜʘʩʪʨʘ ʠʩ-

ʧʦʣʴʟʫʶʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʤʘʪʝʨʠʘʣʳ ʘʵʨʦʬʦʪʦʩʲʝʤʦʢ ʠ ʤʘʪʝʨʠʘʣʳ ʥʘʟʝʤʥʳʭ ʩʲʝʤʦʢ ʜʣʷ ʦʪʜʝʣʴʥʳʭ 

ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ. ʂʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ ʧʦʩʪʦʷʥʥʦʛʦ ʚʝʜʝʥʠʷ ʟʝʤʝʣʴʥʦʛʦ 

ʢʘʜʘʩʪʨʘ. ʄʝʞʜʫ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʤʠ ʠ ʪʝʢʩʪʦʚʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʩʫʱʝʩʪʚʫʝʪ ʪʝʩʥʘʷ ʩʚʷʟʴ, ʠ ʦʥʠ ʚʝ-

ʜʫʪʩʷ ʥʝʨʘʟʨʳʚʥʦ. ʂʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʘʛʣʷʜʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ, ʥʘ ʢʦʪʦʨʦʡ 

ʚʝʜʝʪʩʷ ʢʘʜʘʩʪʨ, ʣʠʢʚʠʜʠʨʫʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʧʫʩʢʘ ʠʣʠ ʜʫʙʣʠʨʦʚʘʥʠʷ ʧʣʦʱʘʜʝʡ ʧʨʠ ʟʝʤʝʣʴʥʦʤ ʢʘ-

ʜʘʩʪʨʝ. ɺʝʜʝʥʠʝ ʟʝʤʝʣʴʥʦʛʦ ʢʘʜʘʩʪʨʘ ʙʝʟ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ. ʂʘʨ-

ʪʦʛʨʘʬʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʜʘʶʪ ʠʩʭʦʜʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʧʝʨʚʠʯʥʦʛʦ ʟʘʧʦʣʥʝʥʠʷ ʪʝʢʩʪʦʚʳʭ ʟʝ-

ʤʝʣʴʥʦ-ʢʘʜʘʩʪʨʦʚʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʚʥʝʩʝʥʠʷ ʧʨʦʠʩʭʦʜʷʱʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʟʝʤʝʣʴ. 

ʆʩʥʦʚʥʳʤʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ, ʩʣʫʞʘʱʠʤʠ ʦʩʥʦʚʦʡ ʜʣʷ ʚʝʜʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-

ʛʦ ʟʝʤʝʣʴʥʦʛʦ ʢʘʜʘʩʪʨʘ, ʷʚʣʷʶʪʩʷ: ʢʘʜʘʩʪʨʦʚʳʝ ʧʣʘʥʳ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, ʢʚʘʨʪʘʣʘ, ʟʦʥʳ, ʥʘʩʝʣʝʥʥʦ-

ʛʦ ʧʫʥʢʪʘ; ʦʯʝʨʝʜʥʳʝ ʢʘʜʘʩʪʨʦʚʳʝ ʧʣʘʥʳ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪʩʷ ʚʥʫʪʨʠ ʢʘʜʘʩʪʨʦʚʦʛʦ ʢʚʘʨʪʘʣʘ, ʢʘʜʘʩʪʨʦ-

ʚʦʡ ʟʦʥʳ ʠʣʠ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ ʚ ʮʝʣʦʤ; ʠʥʜʝʢʩʥʳʝ ʢʘʜʘʩʪʨʦʚʳʝ ʢʘʨʪʳ (ʧʣʘʥʳ). ʇʨʠ ʟʝʤʝʣʴʥʦʤ ʢʘ-

ʜʘʩʪʨʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ, ʩʦʩʪʘʚʣʝʥʥʳʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʳʭ ʩʧʝ-

ʮʠʘʣʴʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʠ ʦʮʝʥʢʠ ï ʵʪʦ ʧʣʘʥʳ, ʢʘʨʪʦʛʨʘʤʤʳ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʦʯʚ ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝ-

ʱʝʩʪʚʘʤʠ, ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʠ ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʝʤʝʣʴ, ʠʭ ʧʨʠʛʦʜʥʦʩʪʠ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, 

ʢʨʫʪʠʟʥʳ ʩʢʣʦʥʦʚ, ʘ ʪʘʢʞʝ ʧʣʘʥʳ (ʢʘʨʪʦʛʨʘʤʤʳ) ʦʮʝʥʢʠ ʟʝʤʝʣʴ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʚʝʜʝʥʠʠ ʛʦʩʫʜʘʨʩʪ-

ʚʝʥʥʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʢʘʜʘʩʪʨʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʦʝʢʪʳ ʨʘʟʛʦʩʫʜʘʨʩʪʚʣʝʥʠʷ ʠ ʧʨʠʚʘʪʠʟʘʮʠʠ ʟʝʤʝʣʴ. 

ʇʣʘʥʦʚʦ-ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʟʝʤʝʣʴʥʦʛʦ ʢʘʜʘʩʪʨʘ ʷʚʣʷʶʪʩʷ ʧʣʘʥʦʚʦ-ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ 

ʤʘʪʝʨʠʘʣʳ ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʚʠʜʝ ʠʣʠ ʮʠʬʨʦʚʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʷʝʪʩʷ 

ʢʦʤʧʣʝʢʩ ʪʦʧʦʛʨʘʬʦ-ʛʝʦʜʝʟʠʯʝʩʢʠʭ, ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʩʲʝʤʦʯʥʦ-ʢʘʜʘʩʪʨʦʚʳʭ ʠʟʳʩʢʘʥʠʡ. 

ʂ ʧʣʘʥʦʚʦ-ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʤʫ ʤʘʪʝʨʠʘʣʫ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʤʫ ʚʝʜʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʝʤʝʣʴ-

ʥʦʛʦ ʢʘʜʘʩʪʨʘ, ʦʪʥʦʩʷʪ: ʢʘʜʘʩʪʨʦʚʳʝ ʧʣʘʥʳ ʠ ʢʘʨʪʳ, ʚʢʣʶʯʘʷ ʤʘʪʝʨʠʘʣʳ ʠʭ ʦʙʥʦʚʣʝʥʠʷ; ʧʣʘʥʳ ʠʩʧʦʣ-

ʥʠʪʝʣʴʥʳʭ ʩʲʝʤʦʢ; ʤʘʪʝʨʠʘʣʳ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʟʝʤʝʣʴ; ʤʘʪʝʨʠʘʣʳ ʦʛʨʘʥʠʯʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʥʘʩʝʣʝʥ-

ʥʳʭ ʧʫʥʢʪʦʚ, ʩʝʣʴʩʢʠʭ ʠ ʧʦʩʝʣʢʦʚʳʭ ʩʦʚʝʪʦʚ, ʦʪʜʝʣʴʥʳʭ ʟʝʤʣʝʚʣʘʜʝʥʠʡ ʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʡ; ʢʘʨʪʳ ʠ 

ʧʣʘʥʳ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ: ʧʦʯʚʳ, ʟʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, 

ʟʝʤʝʣʴʥʦ-ʦʮʝʥʦʯʥʳʝ ʨʘʙʦʪʳ ʠ ʜʨ. 

ɺ ʧʣʘʥʦʚʦ-ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʢʘʜʘʩʪʨʦʚʳʭ ʤʘʪʝʨʠʘʣʘʭ ʩʦʜʝʨʞʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙʱʝʛʝʦʛʨʘʬʠ-

ʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʚʢʣʶʯʘʷ ʩʠʪʫʘʮʠʶ, ʨʝʣʴʝʬ, ʧʫʥʢʪʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʝʪʠ, ʘ ʪʘʢʞʝ 
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ʜʘʥʥʳʝ ʦ ʛʨʘʥʠʮʘʭ ʪʝʨʨʠʪʦʨʠʡ ʦʪʜʝʣʴʥʦʛʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʧʦʜʯʠʥʝʥʠʷ, ʟʝʤʣʝʚʣʘʜʝʥʠʡ ʠ ʟʝʤʣʝ-

ʧʦʣʴʟʦʚʘʥʠʡ ʠ ʠʥʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʝ ʢʘʜʘʩʪʨʦʚʳʝ ʥʦʤʝʨʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ; ʢʘʪʝ-

ʛʦʨʠʠ ʟʝʤʝʣʴ, ʟʝʤʝʣʴʥʳʝ ʫʛʦʜʴʷ ʠ ʜʨʫʛʠʝ ʩʚʝʜʝʥʠʷ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʢʘʜʘʩʪʨʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʧʣʘʥʘʭ ʠ ʢʘʨʪʘʭ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʫʪʝʤ ʩʠʩʪʝʤʘʪʠʯʝ-

ʩʢʠʭ ʬʠʢʩʘʮʠʡ ʠʟʤʝʥʝʥʠʡ ʚ ʩʦʩʪʦʷʥʠʠ ʟʝʤʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʦʡ ʩʦ-

ʜʝʨʞʘʥʠʷ ʵʪʠʭ ʦʙʲʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʠʭ ʧʦʚʪʦʨʥʦʡ ʩʲʝʤʢʦʡ. 

ɼʣʷ ʬʠʢʩʘʮʠʠ ʪʝʢʫʱʠʭ ʢʦʥʬʠʛʫʨʘʮʠʡ ʠʩʧʦʣʴʟʫʶʪ ʘʵʨʦʬʦʪʦ- ʠ ʢʦʩʤʠʯʝʩʢʫʶ ʩʲʝʤʢʫ, ʜʘʥʥʳʝ ʢʦ-

ʪʦʨʳʭ ʤʦʛʫʪ ʜʦʧʦʣʥʷʪʴʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤʠ ʠʟʤʝʨʝʥʠʷʤʠ ʚ ʥʘʪʫʨʝ ʩ ʚʥʝʜʨʝʥʠʝʤ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ 

ʠ ʧʦʣʫʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʧʦʩʦʙʦʚ ʩʲʝʤʦʢ. 

ʆʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʚʳʜʝʣʝʥʠʷ ʢʘʜʘʩʪʨʦʚʳʭ ʟʦʥ ʠ ʢʚʘʨʪʘʣʦʚ [1-15]: 

- ʣʠʥʝʡʥʦ ʚʳʪʷʥʫʪʳʝ ʦʙʲʝʢʪʳ, ʧʦ ʩʫʪʠ ʷʚʣʷʶʱʠʝʩʷ ʦʜʥʠʤ ʟʝʤʝʣʴʥʳʤ ʫʯʘʩʪʢʦʤ (ʞʝʣʝʟʥʳʝ ʜʦ-

ʨʦʛʠ, ʨʝʢʠ, ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʜʦʨʦʛʠ) ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʳʜʝʣʷʪʴ ʚ ʦʜʥʫ ʟʦʥʫ ʚ ʧʨʝʜʝʣʘʭ ʩʦʚʝʪʘ ʠʣʠ ʥʘʩʝ-

ʣʝʥʥʦʛʦ ʧʫʥʢʪʘ ʠʣʠ ʚ ʦʪʜʝʣʴʥʳʡ ʢʚʘʨʪʘʣ ʚ ʧʨʝʜʝʣʘʭ ʟʦʥʳ. ʕʪʦ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʠʟʤʝʣʴ-

ʯʝʥʠʝ ʫʯʘʩʪʢʦʚ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʟʘʥʦʩʠʪʴ ʦʜʥʫ ʠ ʪʫ ʞʝ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʥʝʩʢʦʣʴʢʦ ʨʘʟ. ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ 

ʜʘʥʥʳʝ ʦʙʲʝʢʪʳ ʧʨʦʭʦʜʷʪ ʧʦ ʛʨʘʥʠʮʝ ʩʦʚʝʪʘ ʠ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʠʭ ʥʝʚʝʣʠʢʘ, ʦʥʠ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʠ ʦʪ-

ʜʝʣʴʥʳʤ ʟʝʤʝʣʴʥʳʤ ʫʯʘʩʪʢʦʤ ʚ ʩʦʩʪʘʚʝ ʢʚʘʨʪʘʣʘ; 

- ʥʘʩʝʣʸʥʥʳʝ ʧʫʥʢʪʳ, ʘ ʪʘʢʞʝ ʠʭ ʟʝʤʣʠ, ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʦʪʜʝʣʝʥʥʳʝ ʦʪ ʥʠʭ (ʢʣʘʜʙʠʱʘ, ʦʛʦʨʦʜʳ, 

ʧʨʦʤʳʰʣʝʥʥʳʝ ʦʙʲʝʢʪʳ, ʧʘʩʪʙʠʱʘ, ʩʘʜʦʚʳʝ ʦʙʱʝʩʪʚʘ) ʚʳʜʝʣʷʶʪʩʷ ʚ ʦʪʜʝʣʴʥʳʝ ʟʦʥʳ; 

- ʟʦʥʠʨʦʚʘʥʠʝ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʚʦʜʠʪʴ ʚ ʩʣʝʜʫʶʱʝʤ ʧʦʨʷʜʢʝ: ʚʳʜʝʣʠʪʴ 

ʣʠʥʝʡʥʳʝ ʦʙʲʝʢʪʳ ʚ ʟʦʥʳ, ʟʘʪʝʤ ʚʳʜʝʣʠʪʴ ʟʦʥʳ ʚ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ-ʩʘʪʝʣʣʠʪʘʭ ʠ ʟʘ ʠʭ ʧʨʝʜʝʣʘʤʠ, 

ʟʘʪʝʤ ʧʨʠʩʪʫʧʘʪʴ ʢ ʚʳʜʝʣʝʥʠʶ ʟʦʥ ʚ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ; 

- ʝʩʣʠ ʟʘ ʧʨʝʜʝʣʘʤʠ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ ʥʘ ʟʝʤʣʷʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚ ʦʜʥʦʤ 

ʩʦʚʝʪʝ ʙʳʣʦ ʥʝʩʢʦʣʴʢʦ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʦʥʠ ʚʳʜʝʣʷʶʪʩʷ ʚ ʦʪʜʝʣʴʥʳʝ ʟʦʥʳ (ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʢʘʜʘʩʪʨʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ); 

- ʢʦʣʠʯʝʩʪʚʦ ʢʚʘʨʪʘʣʦʚ ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʜʦʩʪʘʪʦʯʥʳʡ ʟʘʧʘʩ ʥʦʤʝʨʦʚ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʩ 

ʫʯʝʪʦʤ ʦʙʨʘʱʝʥʠʷ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ. ʇʨʝʜʝʣʳ ʠʭ ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʧʦ ʜʦʩʪʘʪʦʯʥʦ ʫʩʪʦʡʯʠʚʳʤ 

ʣʠʥʝʡʥʳʤ ʦʙʲʝʢʪʘʤ (ʜʦʨʦʛʘʤ ʩ ʪʚʝʨʜʳʤ ʧʦʢʨʳʪʠʝʤ, ʞʝʣʝʟʥʳʤ ʜʦʨʦʛʘʤ, ʣʝʩʦʧʦʣʦʩʘʤ, ʨʝʢʘʤ ʠ ʪ.ʧ.); 

- ʥʘ ʧʘʰʥʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʳʜʝʣʷʪʴ ʧʦ ʥʝʩʢʦʣʴʢʦ ʧʦʣʝʡ ʚ ʢʚʘʨʪʘʣ. ɺʦʟʤʦʞʥʦʝ ʚʳʜʝʣʝʥʠʝ ʚ 

ʢʚʘʨʪʘʣ ʥʝʩʢʦʣʴʢʠʭ ʧʦʣʝʡ ʧʝʨʚʦʦʯʝʨʝʜʥʦʛʦ ʚʳʭʦʜʘ, ʥʘ ʢʦʪʦʨʳʭ ʚʳʜʝʣʝʥʠʝ ʟʝʤʝʣʴʥʳʭ ʧʘʝʚ ʝʜʠʥʳʤ 

ʤʘʩʩʠʚʦʤ ʦʬʦʨʤʣʝʥʦ ʚ ʦʪʜʝʣʴʥʦʡ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. ɺ ʦʪʜʝʣʴʥʳʝ ʢʚʘʨʪʘʣʳ ʤʦʛʫʪ ʚʳʜʝʣʷʪʴ-

ʩʷ ʤʘʩʩʠʚʳ ʩʝʥʦʢʦʩʦʚ, ʧʘʩʪʙʠʱ ʠ ʥʝʫʜʦʙʠʡ ʚ ʩʦʩʪʘʚʝ ʦʪʜʝʣʴʥʳʭ ʢʨʫʧʥʳʭ ʦʚʨʘʞʥʦ-ʙʘʣʦʯʥʳʭ ʩʠʩʪʝʤ 

ʠʣʠ ʠʭ ʯʘʩʪʝʡ (ʩʶʜʘ ʞʝ ʤʦʛʫʪ ʚʭʦʜʠʪʴ ʫʯʘʩʪʢʠ ʣʝʩʦʚ, ʙʦʣʦʪ, ʧʨʫʜʦʚ ʠ ʪ.ʧ.); 

- ʦʪʜʝʣʴʥʳʝ ʥʝʙʦʣʴʰʠʝ ʯʘʩʪʠ ʦʚʨʘʞʥʦ-ʙʘʣʦʯʥʳʭ ʩʠʩʪʝʤ, ʨʘʟʜʝʣʝʥʥʳʝ ʥʘʩʝʣʝʥʥʳʤʠ ʧʫʥʢʪʘʤʠ, 

ʣʝʩʥʳʤʠ ʧʦʣʦʩʘʤʠ, ʜʦʨʦʛʘʤʠ ʠʣʠ ʨʝʢʘʤʠ, ʚʳʜʝʣʝʥʥʳʤʠ ʚ ʦʪʜʝʣʴʥʳʝ ʢʚʘʨʪʘʣʳ ʠʣʠ ʟʦʥʳ, ʮʝʣʝʩʦʦʙ-

ʨʘʟʥʦ ʚʢʣʶʯʘʪʴ ʚ ʦʜʠʥ ʢʚʘʨʪʘʣ ʚʤʝʩʪʝ ʩ ʧʨʠʣʝʛʘʶʱʝʡ ʧʘʰʥʝʡ. ɺʦʟʤʦʞʥʦ ʚʢʣʶʯʝʥʠʝ ʚ ʦʪʜʝʣʴʥʳʝ 

ʢʚʘʨʪʘʣʳ ʚʳʜʝʣʝʥʥʳʭ ʚ ʥʘʪʫʨʝ ʩʝʥʦʢʦʩʦʚ ʠ ʧʘʩʪʙʠʱ (ʩʘʤʳʭ ʠʣʠ ʩ ʯʘʩʪʴʶ ʙʣʠʟʣʝʞʘʱʠʭ ʟʝʤʝʣʴ); 

- ʚ ʦʪʜʝʣʴʥʳʝ ʢʚʘʨʪʘʣʳ ʤʦʛʫʪ ʚʳʜʝʣʷʪʴʩʷ ʙʦʣʴʰʠʝ ʤʘʩʩʠʚʳ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʠ ʤʥʦʛʦʣʝʪʥʠʭ 

ʥʘʩʘʞʜʝʥʠʡ (ʦʜʥʠʭ ʠʣʠ ʩ ʧʨʠʣʝʛʘʶʱʠʭ ʟʝʤʝʣʴ), ʩʘʜʦʚʳʝ ʦʙʱʝʩʪʚʘ, ʥʝ ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ʥʘʩʝʣʝʥʥʳʭ 

ʧʫʥʢʪʦʚ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʳʭ ʠʭ ʨʘʟʤʝʨʘʭ. 

ʂ ʟʝʤʝʣʴʥʳʤ ʨʝʩʫʨʩʘʤ ʈʦʩʩʠʠ ʦʪʥʦʩʷʪʩʷ ʚʩʝ ʟʝʤʣʠ ʚʥʫʪʨʠ ʝʝ ʪʝʨʨʠʪʦʨʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʩʪʨʦʚʘ ʠ 

ʟʝʤʣʠ, ʟʘʥʷʪʳʝ ʚʦʜʥʳʤʠ ʦʙʲʝʢʪʘʤʠ, ʢʦʪʦʨʳʝ ʧʦ ʦʩʥʦʚʥʦʤʫ ʮʝʣʝʚʦʤʫ ʥʘʟʥʘʯʝʥʠʶ ʜʝʣʷʪʩʷ ʥʘ ʢʘʪʝʛʦ-

ʨʠʠ. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʠ ʫʧʨʘʚʣʝʥʠʠ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʫʯʠʪʳʚʘʝʪʩʷ ʠʭ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ ʪʝʨʨʠʪʦ-

ʨʠʘʣʴʥʦʝ ʨʘʟʤʝʱʝʥʠʝ, ʮʝʣʝʚʦʝ ʥʘʟʥʘʯʝʥʠʝ, ʭʦʟʷʡʩʪʚʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ, ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ ʢʘʯʝʩʪ-

ʚʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʟʝʤʝʣʴ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʤ ʧʨʠʟʥʘʢʘʤ. 

ʉʦʛʣʘʩʥʦ ʟʝʤʝʣʴʥʦʤʫ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʫ, ʦʩʥʦʚʥʳʤ ʧʨʠʟʥʘʢʦʤ ʷʚʣʷʝʪʩʷ ʮʝʣʝʚʦʝ ʥʘʟʥʘʯʝʥʠʝ ʟʝʤʝʣʴ ï 

ʥʦʨʤʘʪʠʚʥʦʝ ʮʝʣʝʚʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ, ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʚ ʥʦʨʤʘʪʠʚʥʦʤ ʧʦʨʷʜʢʝ ʧʨʘʚʦʚʦʡ ʨʝʞʠʤ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʫʙʲʝʢʪʦʚ ʧʨʘʚʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʟʝʤʣʶ ʠ ʧʨʘʚʘ ʧʦʣʴ-

ʟʦʚʘʥʠʷ ʟʝʤʣʝʡ ʠʣʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʠʥʪʝʨʝʩʦʚ. 

ʉʨʝʜʠ ʢʘʪʝʛʦʨʠʡ ʟʝʤʝʣʴ ʚʘʞʥʝʡʰʝʝ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʟʝʤʣʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-

ʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʪʦ ʝʩʪʴ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ ʜʣʷ ʥʫʞʜ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠʣʠ ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ 

ʵʪʦʡ ʮʝʣʠ. ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʵʪʠʭ ʟʝʤʝʣʴ ʟʘʥʷʪʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʫʛʦʜʴʷʤʠ: ʧʘʰʥʝʡ, ʩʝʥʦʢʦʩʘʤʠ, 

ʧʘʩʪʙʠʱʘʤʠ, ʦʛʦʨʦʜʘʤʠ, ʩʘʜʘʤʠ ʠ ʪ.ʜ. ʀʤʝʥʥʦ ʦʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʦʩʥʦʚʥʦʝ ʩʨʝʜʩʪʚʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ. 

ɺʪʦʨʦʡ ʢʘʪʝʛʦʨʠʝʡ ʟʝʤʝʣʴ ʝʩʪʴ ʟʝʤʣʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ: ʛʦʨʦʜʦʚ, ʧʦʩʝʣʢʦʚ ʛʦʨʦʜʩʢʦʛʦ ʪʠʧʘ ʠ 

ʩʝʣ. ʕʪʘ ʢʘʪʝʛʦʨʠʷ ʟʝʤʝʣʴ ʠʤʝʝʪ ʧʨʘʚʦʚʦʡ ʨʝʞʠʤ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʡ ʨʘʟʚʠʪʠʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʙʘʟʳ 

ʞʠʣʠʱʥʦʛʦ, ʢʦʤʤʫʥʘʣʴʥʦʛʦ, ʢʫʣʴʪʫʨʥʦ-ʙʳʪʦʚʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʨʘʟʤʝʱʝʥʠʷ ʩʬʝʨʳ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʞʠʪʝʣʝʡ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. 
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ɺ ʩʦʩʪʘʚ ʟʝʤʝʣʴ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʪʨʘʥʩʧʦʨʪʘ, ʩʚʷʟʠ, ʦʙʦʨʦʥʳ ʠ ʜʨʫʛʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚʢʣʶʯʝʥʘ 

ʯʘʩʪʴ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʘʷ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʧʨʦ-

ʤʳʰʣʝʥʥʦʩʪʠ, ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʭ, ʪʨʘʥʩʧʦʨʪʥʳʭ ʠ ʜʨʫʛʠʭ ʧʨʝʜʧʨʠʷʪʠʡ; ʟʝʤʣʠ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ ʚ 

ʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʜʧʨʠʷʪʠʷʤ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ, ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ, ʤʦʨʩʢʦʛʦ, ʪʨʫʙʦʧʨʦʚʦʜʥʦʛʦ, ʚʦʟʜʫʰ-

ʥʦʛʦ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ; ʟʝʤʣʠ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʦʠʥʩʢʠʭ ʯʘʩʪʝʡ, ʜʨʫʛʠʭ ʚʦʠʥ-

ʩʢʠʭ ʬʦʨʤʠʨʦʚʘʥʠʡ ʠ ʚʥʫʪʨʝʥʥʠʭ ʚʦʡʩʢ, ʘ ʪʘʢʞʝ ʟʝʤʣʠ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷʤ, ʵʢʩʧʣʫʘʪʠ-

ʨʫʶʱʠʤ ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ ʠ ʩʚʷʟʠ. ɻʨʘʥʠʮʳ ʟʝʤʝʣʴ ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ ʥʘʠʙʦʣʝʝ ʧʦʜʚʠʞʥʳ, ʯʪʦ ʩʚʷ-

ʟʘʥʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩ ʧʦʷʚʣʝʥʠʝʤ ʥʦʚʳʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʧʝʨʝʯʝʥʴ ʟʝʤʝʣʴ ʵʪʦʡ ʢʘʪʝ-

ʛʦʨʠʠ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ ʦʪʢʨʳʪ. 

 

ʃʠʪʝʨʘʪʫʨʘ: 
1. ɿʝʤʝʣʴʥʳʡ ʢʦʜʝʢʩ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 25.10.2001 N 136-ʌɿ (ʨʝʜ. ʦʪ 05.12.2022) (ʩ ʠʟʤ. 

ʠ ʜʦʧ., ʚʩʪʫʧ. ʚ ʩʠʣʫ ʩ 01.01.2023). 

2. ʂʘʛʝʨʤʘʟʦʚ ʎ.ɹ., ʐʘʭʤʫʨʟʦʚ ʄ.ʄ., ʂʦʞʦʢʦʚ ʄ.ʂ., ɸʧʘʞʝʚ ɸ.ʂ., ɻʦʨʜʝʝʚ ɸ.ʉ. ʄʦʥʠʪʦʨʠʥʛ 
ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ʢʘʢ ʬʘʢʪʦʨ ʩʪʘʙʠʣʠʟʘʮʠʠ ʵʢʦʥʦʤʠʢʠ ʨʝʛʠʦʥʘ // ʀʟʚʝʩʪʠʷ ʂʘʙʘʨʜʠʥʦ-

ɹʘʣʢʘʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ɺ.ʄ. ʂʦʢʦʚʘ. 2014. ˉ 3 (5). ʉ. 92-97. 

3. ɸʧʘʞʝʚ ɸ.ʂ., ʐʝʢʠʭʘʯʝʚ ʖ.ɸ. ʇʝʨʩʧʝʢʪʠʚʳ ʵʢʦʣʦʛʠʟʘʮʠʠ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ // ɺ ʩʙʦʨʥʠʢʝ: 
ɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʘʛʨʘʨʥʦʡ ʥʘʫʢʠ: ʧʨʠʢʣʘʜʥʳʝ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʘʩʧʝʢʪʳ. ʉʙʦʨʥʠʢ ʥʘʫʯʥʳʭ 

ʪʨʫʜʦʚ II ɺʩʝʨʦʩʩʠʡʩʢʦʡ (ʥʘʮʠʦʥʘʣʴʥʦʡ) ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. ʅʘʣʴʯʠʢ, 2022. ʉ. 15-18. 

4. ɸʧʘʞʝʚ ɸ.ʂ., ʐʦʛʝʥʦʚ ʖ.ʍ., ʐʝʢʠʭʘʯʝʚ ʖ.ɸ. ɸʛʨʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʩʧʦʩʦʙʦʚ ʤʝʭʘʥʠ-

ʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ // ɺ ʩʙʦʨʥʠʢʝ: ʅʘʫʢʘ, ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʙʠʟʥʝʩ: ʥʦʚʳʡ ʚʟʛʣʷʜ ʠʣʠ ʩʪʨʘʪʝʛʠʷ ʠʥʪʝ-

ʛʨʘʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʉʙʦʨʥʠʢ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ ʧʦ ʤʘʪʝʨʠʘʣʘʤ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ, ʧʦʩʚʷʱʝʥʥʦʡ ʧʘʤʷʪʠ ʧʝʨʚʦʛʦ ʇʨʝʟʠʜʝʥʪʘ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʈʝʩʧʫʙ-

ʣʠʢʠ ɺʘʣʝʨʠʷ ʄʫʭʘʤʝʜʦʚʠʯʘ ʂʦʢʦʚʘ. ʅʘʣʴʯʠʢ, 2022. ʉ. 194-197. 

5. ɸʧʘʞʝʚ ɸ.ʂ., ɻʚʘʨʘʤʠʷ ɸ.ɸ. ʂʦʥʮʝʧʪʫʘʣʴʥʳʝ ʠ ʤʝʪʦʜʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʦʜʝʨ-

ʥʠʟʠʨʦʚʘʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ // ɺ ʩʙʦʨʥʠʢʝ: ʋʩʪʦʡʯʠʚʦʩʪʴ 

ʨʘʟʚʠʪʠʷ ʠ ʩʘʤʦʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ: ʤʝʪʦʜʦʣʦʛʠʷ, ʪʝʦʨʠʷ, ʧʨʘʢ-

ʪʠʢʘ. ʄʘʪʝʨʠʘʣʳ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. 2015. ʉ. 7-9. 

6. ɸʧʘʞʝʚ ɸ.ʂ., ʂʘʛʝʨʤʘʟʦʚ ʎ.ɹ., ʂʦʞʦʢʦʚ ʄ.ʂ., ɻʦʨʜʝʝʚ ɸ.ʉ., ʂʫʰʭʦʚʘ ʄ.ʄ. ʄʝʪʦʜʠʢʘ ʦʮʝʥ-

ʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʨʦʛʨʘʤʤ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ʨʝʛʠʦʥʘ // ɸʛʨʘʨ-

ʥʘʷ ʈʦʩʩʠʷ. 2015. ˉ 1. ʉ. 39-42. 

7. ɸʧʘʞʝʚ ɸ.ʂ., ʐʝʢʠʭʘʯʝʚ ʖ.ɸ. ʆʧʪʠʤʠʟʘʮʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʦ-

ʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ // ʀʟʚʝʩʪʠʷ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʠʤ. ɺ.ʄ. ʂʦʢʦʚʘ. 2022. ˉ 1(35). ʉ. 81-89. DOI: 10.55196/2411-3492-2022-1-35-90-97. 

8. ʐʝʢʠʭʘʯʝʚʘ ʃ.ɿ. ʂʦʥʮʝʧʪʫʘʣʴʥʳʝ ʦʩʥʦʚʳ ʙʦʨʴʙʳ ʩ ʚʝʪʨʦʚʦʡ ʵʨʦʟʠʝʡ ʧʦʯʚ // ʀʟʚʝʩʪʠʷ ʂʘ-

ʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ɺ.ʄ. ʂʦʢʦʚʘ. 2021. ˉ 1(31). ʉ. 

108-112. 

9. ʐʝʢʠʭʘʯʝʚʘ ʃ.ɿ. ʄʝʪʦʜʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʜʠʘʛʥʦʩʪʠʢʠ ʵʨʦʜʠʨʦʚʘʥʥʦʩʪʠ ʧʦʯʚ // ʀʟʚʝʩʪʠʷ ʂʘ-

ʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ɺ.ʄ. ʂʦʢʦʚʘ. 2021. ˉ 2(32). 

ʉ. 108-114. 

10.  ʊʝʤʫʢʫʝʚ, ʊ.ɹ., ʊʝʤʫʢʫʝʚ ɹ.ɹ. ʇʝʨʩʧʝʢʪʠʚʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʠʜʨʦʨʝʩʫʨʩʦʚ ʂʘʙʘʨʜʠʥʦ-

ɹʘʣʢʘʨʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʚ ʵʥʝʨʛʝʪʠʢʝ // ʀʟʚʝʩʪʠʷ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ɺ.ʄ. ʂʦʢʦʚʘ. 2019. ˉ 4(26). ʉ. 69-74. 

11. ʐʝʢʠʭʘʯʝʚʘ ʃ.ɿ. ʄʝʪʦʜʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʦʮʝʥʢʠ ʵʨʦʜʠʨʦʚʘʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʡ // ʀʟʚʝʩʪʠʷ            

ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ɺ.ʄ. ʂʦʢʦʚʘ. 2021. ˉ 3(33). 

ʉ. 116-120. 

12.  ʐʝʢʠʭʘʯʝʚʘ ʃ.ɿ. ʅʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʝ ʧʨʠʥʮʠʧʳ ʧʦʯʚʦʟʘʱʠʪʥʦʡ ʩʠʩʪʝʤʳ ʟʝʤʣʝʜʝʣʠʷ // 
ʀʟʚʝʩʪʠʷ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ɺ.ʄ. ʂʦʢʦʚʘ. 2021. 

 ̄4(34). ʉ. 86-90. 

13.  ʐʝʢʠʭʘʯʝʚ ʖ.ɸ., ɹʘʪʳʨʦʚ ɺ.ʀ., ʐʝʢʠʭʘʯʝʚʘ ʃ.ɿ., ɹʦʣʦʪʦʢʦʚ ɸ.ʃ. ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘ-

ʥʠʷ ʢ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʤ ʩʨʝʜʩʪʚʘʤ / // ʀʟʚʝʩʪʠʷ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ɺ.ʄ. ʂʦʢʦʚʘ. 2019. ˉ 4(26). ʉ. 75-80. 

14.  ʐʝʢʠʭʘʯʝʚ ʖ. ɸ., ʍʘʞʤʝʪʦʚʘ ɸ. ʃ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʘ ʚʦʜʥʦʡ ʵʨʦʟʠʠ ʧʦʯʚ // ʀʟʚʝʩ-

ʪʠʷ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ɺ.ʄ. ʂʦʢʦʚʘ. 2020. ˉ 4(30). 

ʉ. 87-93. 

15.  ɸʧʘʞʝʚ ɸ.ʂ., ʐʝʢʠʭʘʯʝʚ ʖ.ɸ. ʈʘʟʨʘʙʦʪʢʘ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʭ ʵʥʝʨ-

ʛʦʩʙʝʨʝʛʘʶʱʠʭ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʳʨʘʱʠʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ // ɺ 

ʩʙʦʨʥʠʢʝ: ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʨʝʰʝʥʠʷ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʧʨʠʨʦʜʦʦʙʫʩʪʨʦʡʩʪʚʝ ʠ ʤʝʭʘʥʠʟʘʮʠʠ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʉʙʦʨʥʠʢ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ ɺʩʝʨʦʩʩʠʡʩʢʦʡ (ʥʘʮʠʦʥʘʣʴʥʦʡ) ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. ʅʘʣʴʯʠʢ, 2022. ʉ. 113-115. 



238 

 

ʋɼʂ 332.38 

 

ʆʉʅʆɺʅʓɽ ʇʈʀʅʎʀʇʓ ʀ ʅɸʇʈɸɺʃɽʅʀʗ ʇʈʆɻʅʆɿʀʈʆɺɸʅʀʗ ʀʉʇʆʃʔɿʆɺɸʅʀʗ 

ɿɽʄɽʃʔʅʓʍ ʈɽʉʋʈʉʆɺ 

 

ʉʦʛʘʝʚʘ ɼ.ʆ.; 
ʤʘʛʠʩʪʨʘʥʪ 2 ʛʦʜʘ ʦʙʫʯʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ çɿʝʤʣʝʫʩʪʨʦʡʩʪʚʦ ʠ ʢʘʜʘʩʪʨʳè 

ʌɻɹʆʋ ɺʆ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ɻɸʋ, ʛ. ʅʘʣʴʯʠʢ, ʈʦʩʩʠʷ 

ʐʝʢʠʭʘʯʝʚʘ ʃ.ɿ.; 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ çɿʝʤʣʝʫʩʪʨʦʡʩʪʚʦ ʠ ʵʢʩʧʝʨʪʠʟʘ ʥʝʜʚʠʞʠʤʦʩʪʠè, ʢ.ʩ.-ʭ.ʥ., ʜʦʮʝʥʪ 

ʌɻɹʆʋ ɺʆ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ɻɸʋ, ʛ. ʅʘʣʴʯʠʢ, ʈʦʩʩʠʷ; 

e-mail: sh-ludmila-z@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ 
ɺ ʩʪʘʪʴʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚʚʝʜʝʥʠʝ ʧʨʦʟʨʘʯʥʦʡ ʧʨʦʮʝʜʫʨʳ ʧʦʣʫʯʝʥʠʷ ʧʨʘʚ ʥʘ ʟʝʤʣʶ ʥʘ ʢʦʥ-

ʢʫʨʝʥʪʥʦʡ ʦʩʥʦʚʝ ʠ ʦʙʥʦʚʣʝʥʥʦʡ ʥʦʨʤʘʪʠʚʥʦʡ ʜʝʥʝʞʥʦʡ ʦʮʝʥʢʝ ʟʝʤʣʠ, ʧʝʨʝʩʤʦʪʨ ʩʪʘʚʦʢ ʘʨʝʥʜʥʦʡ 

ʧʣʘʪʳ ʠ ʥʘʣʦʛʦʚʳʭ ʣʴʛʦʪ ʧʦʟʚʦʣʠʪ ʫʚʝʣʠʯʠʪʴ ʨʘʟʤʝʨʳ ʧʦʩʪʫʧʣʝʥʠʡ ʦʪ ʘʨʝʥʜʥʦʡ ʧʣʘʪʳ ʠ ʟʝʤʝʣʴʥʦʛʦ 

ʥʘʣʦʛʘ ʠ ʠʭ ʫʜʝʣʴʥʫʶ ʜʦʣʶ ʚ ʦʙʱʠʭ ʜʦʭʦʜʘʭ ʛʦʨʦʜʩʢʦʛʦ ʙʶʜʞʝʪʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʝʤʝʣʴʥʳʝ ʨʝʩʫʨʩʳ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ, ʧʨʘʚʘ, ʧʨʦʮʝʜʫʨʘ, 

ʘʨʝʥʜʥʘʷ ʧʣʘʪʘ. 

 

MAIN  PRINCIPLES AND DIRECTIONS  FOR FORECASTING THE USE OF LAND  RESOURCES 

 

Sogaeva D.O.; 

Master student 2 years of study in the direction of training "Land management and cadastres" 

FSBEI HE Kabardino-Balkarian SAU, Nalchik, Russia 

Shekikhacheva L.Z. ; 

Associate Professor of the Department of  Land Management and Real Estate Expertise,  

Candidate of Agricultural Sciences, Associate Professor 

FSBEI HE Kabardino-Balkarian SAU, Nalchik, Russia; 

e-mail: sh-ludmila-z@mail.ru 

 

Annotation 
The article analyzes the main principles and directions of forecasting the use of land resources. It is 

shown that the introduction of a transparent procedure for obtaining land rights on a competitive basis and an 

updated normative monetary valuation of land, a revision of rental rates and tax benefits will  increase the 

amount of revenue from rent and land tax and their share in the total income of the city budget. 

Keywords: land resources, use, forecasting, rights, procedure, rent. 

 

 

ʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ ʧʨʠʥʮʠʧʳ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʩʠʣ ʩʪʨʘʥʳ 

ʤʦʛʫʪ ʨʝʘʣʠʟʦʚʘʪʴʩʷ ʪʦʣʴʢʦ ʧʨʠ ʫʯʝʪʝ ʠ ʘʥʘʣʠʟʝ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʨʘʟʚʠʪʠʝ ʠ ʨʘʟʤʝ-

ʱʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʆʮʝʥʢʘ ʬʘʢʪʦʨʦʚ ʨʘʟʤʝʱʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʦʩʥʦʚʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʥʘʫʢʠ ʦ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʦʩʢʦʣʴʢʫ ʪʦʣʴʢʦ ʧʨʠ ʠʭ ʠʟʫʯʝʥʠʠ 

ʤʦʞʥʦ ʦʙʦʩʥʦʚʳʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʪʦʛʦ ʨʘʟʤʝʱʝʥʠʷ. ʌʘʢʪʦʨʘʤʠ ʨʘʟʤʝʱʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ 

ʩʠʣ ʷʚʣʷʶʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʬʘʢʪʦʨʦʚ, ʧʨʝʜʦʧʨʝʜʝʣʷʶʱʠʭ ʚʳʙʦʨ ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʡ, ʠʭ 

ʛʨʫʧʧ ʠ ʦʪʨʘʩʣʝʡ. ʂʘʞʜʳʡ ʨʝʛʠʦʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʙʦʨʦʤ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʧʨʠʛʦʜʥʦʩʪʴ 

ʚʳʙʨʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʦʙʲʝʢʪʦʚ. ʌʘʢʪʦʨʳ ʨʘʟʤʝʱʝʥʠʷ ʜʝʣʷʪʩʷ ʥʘ: ʧʨʠ-

ʨʦʜʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ, ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ, ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʪʨʘʥʩʧʦʨʪʥʳʝ, ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠ ʪ.ʜ. 

ʊʦʣʴʢʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʨʘʟʤʝʱʝʥʠʠ ʭʦʪʴ ʢʘʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʤʝʶʪ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʠʯʠʥʳ. ʆʥʠ ʧʨʠʟʚʘʥʳ ʦʙʝʩʧʝʯʠʪʴ ʦʧʪʠʤʘʣʴʥʫʶ ʟʘʥʷʪʦʩʪʴ ʥʘʩʝʣʝʥʠʷ, ʦʭʨʘʥʫ ʧʨʠʨʦ-

ʜʳ, ʨʘʟʚʠʪʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʩʬʝʨʳ ʫʩʣʫʛ, 

ʫʣʫʯʰʝʥʠʝ ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʠ ʫʨʦʚʥʷ ʞʠʟʥʠ ʣʶʜʝʡ. ʇʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʩʠʣ ʨʦʣʴ ʩʦʮʠ-

ʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʧʦʩʪʦʷʥʥʦ ʧʦʚʳʰʘʝʪʩʷ. 

ʈʝʰʘʶʱʫʶ ʨʦʣʴ ʚ ʨʘʟʤʝʱʝʥʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʩʠʣ ʠ ʨʘʟʚʠʪʠʠ ʵʢʦʥʦʤʠʢʠ ʨʝʛʠʦʥʦʚ ʠʛʨʘʝʪ 

ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʬʘʢʪʦʨ [1]. ʈʘʩʰʠʨʝʥʠʝ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʧʨʦʠʟ-

ʚʦʜʠʪʝʣʴʥʳʭ ʩʠʣ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʠʩʪʦʱʝʥʠʝʤ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʥʘʢʦʧʣʝʥʠʝʤ ʚ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʝ ʦʪʭʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʪʨʝʙʣʝʥʠʷ, ʯʪʦ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙ-
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ʱʝʩʪʚʘ. ʅʳʥʝʰʥʝʝ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʪʨʝʙʫʝʪ ʢʦʤʧʣʝʢʩʘ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʨʘʙʦʪ, ʢʦʪʦʨʳʝ 

ʜʦʣʞʥʳ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʧʦ ʩʧʝʮʠʘʣʴʥʳʤ ʜʦʣʛʦʩʨʦʯʥʳʤ ʧʨʦʛʨʘʤʤʘʤ [2-15]. 

ʆʜʥʠʤ ʠʟ ʚʠʜʦʚ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ ʝʩʪʴ ʧʨʦʛʨʘʤʤʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʭʨʘʥʳ 

ʟʝʤʝʣʴ, ʢʦʪʦʨʳʝ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʥʘ ʦʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ, ʨʝʛʠʦʥʘʣʴʥʦʤ ʠ ʤʝʩʪʥʦʤ ʫʨʦʚʥʷʭ. 

ʆʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʠʤʝʝʪ ʩʚʦʝʡ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ï ʦʙʦʩʥʦʚʘʥʠʝ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ 

ʟʝʤʣʝ ʢʘʞʜʦʡ ʠʟ ʦʪʨʘʩʣʝʡ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʛʥʦʟʘʤʠ ʠʭ ʨʘʟʚʠʪʠʷ ʠ ʨʘʟʤʝʱʝʥʠʷ 

ʥʘ ʧʝʨʩʧʝʢʪʠʚʫ; ʦʧʨʝʜʝʣʝʥʠʝ ʟʝʤʝʣʴ, ʢʦʪʦʨʳʝ ʙʝʟ ʥʘʨʫʰʝʥʠʷ ʧʦʩʪʦʷʥʩʪʚʘ ʧʦʯʚʝʥʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʵʢʦʩʠʩʪʝʤʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʠʣʠ ʨʘʟʤʝʱʝʥʠʷ ʥʝʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ; ʦʧʨʝʜʝʣʝʥʠʝ ʧʣʦʱʘʜʝʡ ʫʛʦʜʠʡ, ʪʨʝ-

ʙʫʶʱʠʭ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʤʝʨ ʧʦ ʦʭʨʘʥʝ ʦʪ ʜʝʡʩʪʚʠʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʬʘʢʪʦʨʦʚ; ʫʩʪʘʥʦʚ-

ʣʝʥʠʝ ʦʙʲʝʤʦʚ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʭʨʘʥʳ ʟʝʤʝʣʴ-

ʥʳʭ ʫʛʦʜʠʡ, ʦʯʝʨʝʜʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʘʤʝʯʘʝʤʳʭ ʤʝʨ. 

ʈʦʩʪ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʛʦʨʦʜʘ ʧʦʟʚʦʣʠʪ ʟʘʚʝʨʰʠʪʴ ʨʷʜ ʙʦʣʝʝ 

ʚʘʞʥʳʭ ʟʘʜʘʯ ʠ ʤʝʨʦʧʨʠʷʪʠʡ, ʢʦʪʦʨʳʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʠʩʴ ʧʨʝʜʳʜʫʱʠʤʠ ʧʨʦʛʨʘʤʤʘʤʠ ʩ ʮʝʣʴʶ ʨʘʟʚʠ-

ʪʠʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ 

ʜʣʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʢʠʝʚʣʷʥ. ʕʪʦ, ʚ ʯʘʩʪʥʦʩʪʠ, ʟʘʚʝʨʰʝʥʠʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ 

ʢʦʤʤʫʥʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʦʙʱʝʩʪʚʘ ʛʦʨʦʜʘ, ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤʳ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ 

ʟʝʤʝʣʴ ʠ ʟʝʤʝʣʴʥʦʛʦ ʨʳʥʢʘ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʙʲʝʢʪʦʚ ʠ ʫʩʪʘʥʦʚʣʝʥʠʝ ʛʨʘʥʠʮ ʠ ʦʭʨʘʥʥʳʭ ʟʦʥ ʚʦʜʥʦʛʦ 

ʬʦʥʜʘ, ʟʝʤʝʣʴ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʝʜʥʦʛʦ, ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʠ ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

ɺʚʝʜʝʥʠʝ ʧʨʦʟʨʘʯʥʦʡ ʧʨʦʮʝʜʫʨʳ ʧʦʣʫʯʝʥʠʷ ʧʨʘʚ ʥʘ ʟʝʤʣʶ ʥʘ ʢʦʥʢʫʨʝʥʪʥʦʡ ʦʩʥʦʚʝ ʠ ʦʙʥʦʚʣʝʥ-

ʥʦʡ ʥʦʨʤʘʪʠʚʥʦʡ ʜʝʥʝʞʥʦʡ ʦʮʝʥʢʝ ʟʝʤʣʠ, ʧʝʨʝʩʤʦʪʨ ʩʪʘʚʦʢ ʘʨʝʥʜʥʦʡ ʧʣʘʪʳ ʠ ʥʘʣʦʛʦʚʳʭ ʣʴʛʦʪ ʧʦʟʚʦ-

ʣʠʪ ʫʚʝʣʠʯʠʪʴ ʨʘʟʤʝʨʳ ʧʦʩʪʫʧʣʝʥʠʡ ʦʪ ʘʨʝʥʜʥʦʡ ʧʣʘʪʳ ʠ ʟʝʤʝʣʴʥʦʛʦ ʥʘʣʦʛʘ ʠ ʠʭ ʫʜʝʣʴʥʫʶ ʜʦʣʶ ʚ 

ʦʙʱʠʭ ʜʦʭʦʜʘʭ ʛʦʨʦʜʩʢʦʛʦ ʙʶʜʞʝʪʘ. 

ʄʝʨʦʧʨʠʷʪʠʷ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʵʢʦʣʦʛʠʟʘʮʠʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʧʣʘʥʦʚ ʟʝʤʝʣʴʥʦ-

ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʛʦʨʦʜʘ, ʧʨʦʝʢʪʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʠʜʦʤʦʚʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʨʝʘʣʠʟʘʮʠʠ ʜʦʢʫ-

ʤʝʥʪʘʮʠʠ ʧʦ ʫʧʨʦʱʝʥʠʶ ʧʨʦʮʝʜʫʨ ʦʬʦʨʤʣʝʥʠʷ ʧʨʘʚʘ ʥʘ ʟʝʤʣʶ ʠ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʵʢʦʣʦʛʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʭʨʘʥʳ ʟʝʤʝʣʴ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʦʩʪʘʶʪʩʷ ʥʘʠʙʦʣʝʝ 

ʘʢʪʫʘʣʴʥʳʤʠ ʟʘʜʘʯʘʤʠ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ, ʛʦʨʦʜʩʢʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʭ ʢʘʜʘʩʪʨʦʚ, ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʝʡ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. 
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ʬʠʤʩʢʦʝ ʧʣʘʪʦ ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ ʚ ʤʝʞʜʫʨʝʯʴʝ ʨʝʢ 

ɹʝʣʦʡ ʠ ʋʬʳ. ɻʝʦʣʦʛʠʯʝʩʢʠʡ ʬʫʥʜʘʤʝʥʪ ʪʝʨʨʠʪʦʨʠʠ ʩʣʦʞʝʥ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʛʠʧʩʘʤʠ 

ʢʫʥʛʫʨʩʢʦʛʦ ʷʨʫʩʘ ʠ ʜʦʣʦʤʠʪʘʤʠ ʫʬʠʤʩʢʦʛʦ ʷʨʫʩʘ ʧʝʨʤʩʢʦʡ ʩʠʩʪʝʤʳ, ʦʩʪʘʚʰʠʤʠʩʷ ʦʪ ʜʨʝʚʥʝʛʦ ʧʘ-

ʣʝʦʟʦʡʩʢʦʛʦ ʤʦʨʷ. ɺʘʞʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʵʪʠʭ ʤʠʥʝʨʘʣʦʚ ï ʨʘʩʪʚʦʨʝʥʠʝ ʠʭ ʚ ʚʦʜʝ, ʧʨʠʚʦʜʷʱʝʝ ʢ ʦʙʨʘʟʦ-

ʚʘʥʠʶ ʚʦʨʦʥʦʢ, ʧʨʦʚʘʣʦʚ ʠ ʧʦʜʟʝʤʥʳʭ ʧʫʩʪʦʪ, ʯʪʦ ʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʦʜʭʦʜʦʚ ʚ ʫʩʪ-

ʨʦʡʩʪʚʝ ʬʫʥʜʘʤʝʥʪʦʚ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ.  

ɻʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʋʬʠʤʩʢʦʛʦ ʧʣʘʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʢʘʨʩʪʦ-

ʚʳʭ ʬʦʨʤ ʨʝʣʴʝʬʘ ʚ ʚʠʜʝ ʚʦʨʦʥʦʢ, ʛʣʫʙʠʥʘ ʢʦʪʦʨʳʭ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 2 ʤ ʜʦ 15 ʤ, ʘ ʜʠʘʤʝʪʨ ʜʦʩʪʠʛʘʝʪ 
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200 ʠ ʙʦʣʝʝ ʤʝʪʨʦʚ. ʄʥʦʛʠʝ ʚʦʨʦʥʢʠ ʟʘʧʦʣʥʝʥʳ ʚʦʜʦʡ ʠ ʦʙʨʘʟʫʶʪ ʢʘʨʩʪʦʚʳʝ ʦʟʸʨʘ ʛʣʫʙʠʥʦʡ ʜʦ 20 ʤ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʦʝʜʠʥʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʚʦʨʦʥʦʢ ʠʣʠ ʧʨʦʚʘʣʦʚ ʦʙʨʘʟʫʶʪʩʷ ʣʦʛʘ, ʦʙʨʘʙʦʪʘʥʥʳʝ ʘʪʤʦʩʬʝʨ-

ʥʳʤʠ ʦʩʘʜʢʘʤʠ ʠʣʠ ʪʘʣʳʤʠ ʩʥʝʛʦʚʳʤʠ ʚʦʜʘʤʠ. ʄʥʦʛʠʝ ʤʘʣʳʝ ʨʝʢʠ ʥʝ ʠʤʝʶʪ ʧʦʩʪʦʷʥʥʳʭ ʨʫʩʝʣ, ʧʨʦ-

ʪʝʢʘʷ ʤʝʩʪʘʤʠ ʧʦʜ ʟʝʤʣʝʡ. ɿʜʝʩʴ ʨʘʩʧʦʣʦʞʝʥ ʩʘʤʳʡ ʢʨʫʧʥʳʡ ʚ ʈʦʩʩʠʠ ʢʘʨʩʪʦʚʳʡ ʨʦʜʥʠʢ ï ʂʨʘʩʥʳʡ 

ʂʣʶʯ - ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʜʝʙʠʪʦʤ 58,0 ʤ
3
/ʩ. ɺ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜʘʭ ʙʘʩʩʝʡʥʘ ʨ. ʖʨʶʟʘʥʴ ʚʩʪʨʝʯʘʶʪʩʷ 

ʢʘʨʩʪʦʚʳʝ ʢʦʣʦʜʮʳ ʩ ʜʠʘʤʝʪʨʦʤ ʦʪ 1 ʜʦ 8 ʤ ʠ ʛʣʫʙʠʥʦʡ 10-15 ʤ. ʄʥʦʛʠʝ ʨʝʢʠ ʠ ʣʦʛʘ ʠʤʝʶʪ ʢʘʥʴʦʥʦ-

ʦʙʨʘʟʥʳʝ ʜʦʣʠʥʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʜʥʷʪʠʝʤ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚ ʢʦʥʮʝ ʤʠʦʮʝʥʘ ï ʥʘʯʘʣʝ 

ʧʣʠʦʮʝʥʘ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʥʠʞʝʥʠʝʤ ʙʘʟʠʩʘ ʵʨʦʟʠʠ [1, ʩ.163].  

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʋʬʠʤʩʢʦʛʦ ʧʣʘʪʦ, ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʢʘʨʩʪʫʶʱʠʤʠʩʷ ʧʦʨʦʜʘʤʠ, 

ʥʝʦʙʭʦʜʠʤʦ ʚʝʩʪʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʧʨʝʜʝʣʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʠʟʙʝʞʘʪʴ ʧʨʦʚʘʣʦʚ ʛʨʫʥ-

ʪʘ ʠ ʨʘʟʨʫʰʝʥʠʡ ʟʜʘʥʠʡ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʪʦ ʢʘʩʘʝʪʩʷ ʬʫʥʜʘʤʝʥʪʦʚ, ʪʘʢ ʢʘʢ ʦʥʠ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠ-

ʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʩʧʨʠʷʪʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʠʣʠʡ (ʠʟʛʠʙʘʶʱʠʭ ʤʦʤʝʥʪʦʚ, ʧʦʧʝʨʝʯʥʳʭ ʩʠʣ) ʚ ʫʩ-

ʣʦʚʠʷʭ ʧʦʷʚʣʝʥʠʷ ʚʦʟʤʦʞʥʳʭ ʧʨʦʚʘʣʦʚ. ʌʫʥʜʘʤʝʥʪʳ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʚʦʟʚʦʜʠʤʳʭ ʥʘ ʢʘʨʩʪʦ-

ʦʧʘʩʥʳʭ ʫʯʘʩʪʢʘʭ, ʧʦʜʚʝʨʛʘʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʪʨʝʥʠʷ 

ʧʦ ʧʦʜʦʰʚʝ ʠ ʜʘʚʣʝʥʠʶ ʥʘ ʚʝʨʪʠʢʘʣʴʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʬʫʥʜʘʤʝʥʪʘ [2, ʩ.12]. 

ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʦʥʦʣʠʪʥʳʝ ʣʝʥʪʦʯʥʳʝ, ʧʝʨʝʢʨʝʩʪʥʳʝ ʠ ʧʣʠʪʥʳʝ 

ʬʫʥʜʘʤʝʥʪʳ. ʏʪʦʙʳ ʫʤʝʥʴʰʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʠʣʦʚʳʝ ʚʦʟʜʝʡʩʪʚʠʷ, ʚʦʟʤʦʞʥʳʝ ʧʨʠ ʦʙʨʘʟʦʚʘʥʠʠ 

ʧʨʦʚʘʣʦʚ, ʚ ʬʫʥʜʘʤʝʥʪʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʫʩʪʨʘʠʚʘʶʪ ʢʦʥʩʦʣʴʥʳʝ ʚʳʧʫʩʢʠ ʟʘ ʧʨʝʜʝʣʳ ʧʝʨʠʤʝʪʨʘ ʩʪʝʥ. 

ʈʘʟʤʝʨʳ ʢʦʥʩʦʣʝʡ ʣʝʥʪʦʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʥʘʟʥʘʯʘʶʪ ʥʝ ʤʝʥʝʝ 0,7, ʘ ʧʣʠʪʥʳʭ ï ʥʝ ʤʝʥʝʝ 0,4 ʨʘʩʯʝʪʥʦ-

ʛʦ ʜʠʘʤʝʪʨʘ ʧʨʦʚʘʣʘ. ɼʨʫʛʦʡ ʥʘʜʝʞʥʳʡ ʩʧʦʩʦʙ ʫʩʪʨʦʡʩʪʚʘ ʬʫʥʜʘʤʝʥʪʦʚ ï ʩʚʘʠ-ʩʪʦʡʢʠ ʩ ʧʨʦʨʝʟʢʦʡ 

ʢʘʨʩʪʫʶʱʠʭʩʷ ʧʦʨʦʜ. ʂʦʣʠʯʝʩʪʚʦ ʚʠʩʷʯʠʭ ʩʚʘʡ ʠ ʠʭ ʧʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ ʧʨʠ ʵʪʦʤ ʜʦʣʞʥʳ ʙʳʪʴ ʫʚʝ-

ʣʠʯʝʥʳ. ɿʘʜʝʣʢʘ ʛʦʣʦʚ ʩʚʘʡ ʚ ʨʦʩʪʚʝʨʢ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʫʯʝʪʦʤ ʠʭ ʩʚʦʙʦʜʥʦʛʦ ʚʳʧʘʜʝʥʠʷ ʚ ʩʣʫʯʘʝ ʧʨʦ-

ʚʘʣʘ. ɽʩʣʠ ʦʩʫʱʝʩʪʚʠʪʴ ʞʝʩʪʢʫʶ ʟʘʜʝʣʢʫ, ʪʦ ʚʝʩ ʩʚʘʡ ʩ ʥʘʣʠʧʰʠʤ ʥʘ ʥʠʭ ʛʨʫʥʪʦʤ ʙʫʜʝʪ ʩʦʟʜʘʚʘʪʴ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʦʝ ʫʩʠʣʠʝ ʚ ʨʦʩʪʚʝʨʢʝ ʠ ʚʳʟʦʚʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʚʝʣʠʯʝʥʠʷ ʚʳʩʦʪʳ ʨʦʩʪʚʝʨʢʘ, ʘ ʪʘʢʞʝ 

ʫʩʠʣʝʥʠʷ ʘʨʤʠʨʦʚʘʥʠʷ. ɽʱʝ ʦʜʠʥ ʚʘʨʠʘʥʪ ï ʫʩʪʨʦʡʩʪʚʦ ʬʫʥʜʘʤʝʥʪʘ ʚ ʚʠʜʝ ʩʚʘʡʥʦʛʦ ʧʦʣʷ, ʯʪʦ ʙʫʜʝʪ 

ʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʨʦʩʪʫ ʚʦʨʦʥʢʠ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʠ ʨʘʟʚʠʚʘʪʴʩʷ. ʉʚʘʠ ʧʨʠ ʵʪʦʤ ʜʦʣʞʥʳ ʙʳʪʴ 

ʥʘ 0,5ï0,7 ʤ ʛʣʫʙʞʝ ʚʦʨʦʥʢʠ ʠ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʙʦʣʝʝ 1/3ï1/5 ʜʠʘʤʝʪʨʘ ʚʦʟ-

ʤʦʞʥʦʡ ʚʦʨʦʥʢʠ. ʇʝʨʝʜ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʩʚʘʡʥʳʭ ʬʫʥʜʘʤʝʥʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʨʘʩʯʝʪʥʳʡ 

ʜʠʘʤʝʪʨ ʢʘʨʩʪʦʚʦʛʦ ʧʨʦʚʘʣʘ, ʜʣʷ ʯʝʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʨʫʥʪʦʚ 

ʦʩʥʦʚʘʥʠʷ ʩ ʫʯʝʪʦʤ ʥʘʛʨʫʟʢʠ, ʧʝʨʝʜʘʚʘʝʤʦʡ ʦʪ ʩʦʦʨʫʞʝʥʠʷ ʥʘ ʦʩʥʦʚʘʥʠʝ.  

ɽʱʝ ʚʘʨʠʘʥʪ ʜʣʷ ʟʘʢʘʨʩʪʦʚʘʥʥʳʭ ʨʘʡʦʥʦʚ - ʙʦʣʴʰʝʨʘʟʤʝʨʥʳʝ ʧʣʠʪʥʳʝ ʨʦʩʪʚʝʨʢʠ, ʧʨʠʤʝʥʷʝʤʳʝ 

ʧʨʠ ʚʦʟʚʝʜʝʥʠʠ ʪʷʞʝʣʳʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚʳʧʦʣʥʷʝʪʩʷ ʨʘʩʯʝʪ ʚʦʟʤʦʞʥʦʩʪʠ 

ʚʦʩʧʨʠʷʪʠʷ ʧʦʧʝʨʝʯʥʳʭ ʩʠʣ (ʧʦ ʨʘʩʯʝʪʫ ʥʘ ʧʨʦʜʘʚʣʠʚʘʥʠʝ), ʠʩʭʦʜʷ ʠʟ ʢʦʪʦʨʦʛʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʩʦʪʘ 

ʧʣʠʪʥʦʛʦ ʨʦʩʪʚʝʨʢʘ. ʊʘʢʠʝ ʨʦʩʪʚʝʨʢʠ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʠʟ ʙʝʪʦʥʘ ʠ ʫʢʣʘʜʳʚʘʶʪʩʷ ʥʘ ʙʝʪʦʥʥʫʶ ʧʦʜʛʦ-

ʪʦʚʢʫ. ɸʨʤʠʨʦʚʘʥʠʝ ʧʣʠʪʥʳʭ ʨʦʩʪʚʝʨʢʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚʝʨʭʥʠʤʠ ʠ ʥʠʞʥʠʤʠ ʩʝʪʢʘʤʠ ʠʟ ʘʨʤʘʪʫʨʳ, 

ʫʢʣʘʜʳʚʘʝʤʳʤʠ ʥʘ ʧʦʜʜʝʨʞʠʚʘʶʱʠʝ ʢʘʨʢʘʩʳ. 

ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʘ ʢʘʨʩʪʦʦʧʘʩʥʳʭ ʫʯʘʩʪʢʘʭ ʞʝʣʘʪʝʣʴʥʦ ʧʨʦʚʝʩʪʠ ʤʝʨʦʧʨʠʷ-

ʪʠʷ ʧʦ ʫʤʝʥʴʰʝʥʠʶ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʘʩʪʚʦʨʝʥʠʷ ʢʘʨʩʪʫʶʱʠʭʩʷ ʧʦʨʦʜ: ʩʦʟʜʘʥʠʝ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʟʘ-

ʚʝʩ, ʦʩʫʰʝʥʠʝ ʢʘʨʩʪʦʚʦʛʦ ʤʘʩʩʠʚʘ, ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ. ʄʦʞʥʦ ʪʘʢʞʝ ʟʘʧʦʣʥʠʪʴ ʢʘʨ-

ʩʪʦʚʳʝ ʧʫʩʪʦʪʳ ʛʨʫʥʪʘʤʠ ʠ ʪʘʤʧʦʥʘʞʥʳʤʠ ʨʘʩʪʚʦʨʘʤʠ, ʘ ʠʥʦʛʜʘ ï ʦʨʛʘʥʠʟʦʚʘʪʴ ʟʘʢʨʝʧʣʝʥʠʝ ʧʦʢʨʳ-

ʚʘʶɦʝʡ ʪʦʣʱʠ ʧʦʨʦʜ ʧʫʪʝʤ ʘʨʤʠʨʦʚʘʥʠʷ ʛʨʫʥʪʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʫʨʦʥʘʙʠʚʥʳʭ ʩʚʘʡ. ʇʨʠ ʟʘʧʦʣʥʝ-

ʥʠʠ ʢʘʨʩʪʦʚʳʭ ʧʦʣʦʩʪʝʡ ʧʨʝʜʧʦʯʪʝʥʠʝ ʦʪʜʘʝʪʩʷ ʛʣʠʥʠʩʪʦ-ʧʝʩʯʘʥʦ-ʮʝʤʝʥʪʥʳʤ ʨʘʩʪʚʦʨʘʤ. ɹʦʣʴʰʦʝ 

ʚʥʠʤʘʥʠʝ ʩʣʝʜʫʝʪ ʫʜʝʣʠʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʟʘʱʠʪʝ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʦʪ ʦʧʘʩʥʳʭ ʜʝʬʦʨʤʘʮʠʡ, ʚʳ-

ʟʳʚʘʝʤʳʭ ʢʘʨʩʪʦʚʳʤʠ ʧʨʦʚʘʣʘʤʠ, ʜʣʷ ʯʝʛʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʧʦʚʳʰʝʥʠʝ ʞʝʩʪʢʦʩʪʠ ʟʜʘʥʠʷ ʧʫʪʝʤ ʫʩʪ-

ʨʦʡʩʪʚʘ ʤʦʥʦʣʠʪʥʳʭ ʬʫʥʜʘʤʝʥʪʦʚ ʠ ʘʨʤʠʨʦʚʘʥʥʳʭ ʩʪʦʝʢ, ʘ ʪʘʢʞʝ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʨʘʤʳ ʥʘ ʫʨʦʚʥʝ 

ʧʝʨʝʢʨʳʪʠʷ ʧʝʨʚʦʛʦ ʵʪʘʞʘ [4, ʩ. 236]. 

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʚʠʜʳ ʬʫʥʜʘʤʝʥʪʦʚ ʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʟʘʱʠʪʝ ʪʝʨʨʠʪʦʨʠʡ ʦʪ ʦʧʘʩʥʳʭ ʷʚʣʝʥʠʡ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʢʘʨʩʪʦʚʳʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʧʦʟʚʦʣʷʶʪ ʚʝʩʪʠ ʘʢʪʠʚʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʋʬʠʤ-

ʩʢʦʛʦ ʧʣʘʪʦ. ʆʥʠ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʙʝʞʘʪʴ ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʤʝʱʝʥʠʡ ʦʩʥʦʚʘʥʠʡ ʚʩʣʝʜʩʪʚʠʝ ʦʩʝʜʘ-

ʥʠʡ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʧʦʪʝʨʝ ʢʦʥʪʘʢʪʘ ʬʫʥʜʘʤʝʥʪʘ ʩ ʦʩʥʦʚʘʥʠʝʤ.  

ʊʘʢʞʝ ʥʫʞʥʦ ʠʤʝʪʴ ʚʚʠʜʫ, ʯʪʦ ʢ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʢʘʨʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʭʦʟʷʡ-

ʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ. ʅʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʦʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʣʝʩʦʨʘʟʨʘʙʦʪʢʘʤʠ 

ʠ ʜʦʙʳʯʝʡ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʥʘʨʫʰʘʶʱʠʤʠ ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʚʳʟʳ-

ʚʘʁʱʠʤʠ ʨʦʩʪ ʧʨʦʚʘʣʦʚ. ʇʘʚʣʦʚʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ʧʦʩʪʨʦʝʥʥʦʝ ʥʘ ʨ. ʋʬʘ, ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʘʢ-

ʪʠʚʠʟʘʮʠʠ ʢʘʨʩʪʘ ʚ ʩʫʣʴʬʘʪʥʦ-ʢʘʨʙʦʥʘʪʥʳʭ ʪʦʣʱʘʭ, ʯʪʦ ʫʩʢʦʨʷʝʪ ʦʙʨʘʟʦʚʘʥʠʝ ʚʦʨʦʥʦʢ ʠ ʧʦʜʟʝʤʥʳʭ 

ʧʫʩʪʦʪ [3, ʩ.73].  

ʉʪʨʦʠʪʝʣʴʩʪʚʘ ʥʘ ʋʬʠʤʩʢʦʤ ʧʣʘʪʦ ʙʫʜʝʪ ʙʝʟʦʧʘʩʥʳʤ, ʝʩʣʠ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʩ ʫʯʝʪʦʤ ʚʳ-

ʰʝʩʢʘʟʘʥʥʦʛʦ ʠ ʦʧʠʨʘʪʴʩʷ ʥʘ ʪʱʘʪʝʣʴʥʦ ʧʨʦʚʝʜʝʥʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠʟʳʩʢʘʥʠʷ. 
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Annotation 

The natural conditions for the formation of microbocinosis in the coastal part of Lake Kurlady depend 

on the moisture supply. With successive removal from the coastal line, the number of Azotobacter colonies 

and the total number of microorganisms decreases, since, at a distance of 1 meter from the coastline, the 

availability of water resources is the greatest. 

Keywords: Azotobacter, microorganisms, microbiology, lake coastal zone, soil. 

 

 

ʩʝʩʪʦʨʦʥʥʠʡ ʠʥʪʝʨʝʩ ʢ ʧʨʠʨʦʜʥʳʤ ʩʦʦʙʱʝʩʪʚʘʤ ʦʟʝʨʘ ʂʫʨʣʘʜʳ ʚʳʟʚʘʥ ʤʥʦʛʠʤʠ ʧʨʠʯʠʥʘ-

ʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʦʟʨʘʩʪʘʶʱʝʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʦʡ, ʤʝʥʷʶʱʠʤʩʷ ʢʣʠʤʘʪʦʤ ʠ ʪʝʨʨʠ-

ʪʦʨʠʘʣʴʥʦʡ ʫʥʠʢʘʣʴʥʦʩʪʴʶ. ʂʫʨʣʘʜrӢ ï ʦʟʝʨʦ, ʨʘʩʧʦʣʦʞʝʥʥʦʝ ʙʣʠʟ ʛʦʨʦʜʘ ʂʦʧʝʡʩʢ ʚ ʂʨʘʩʥʦʘʨʤʝʡʩʢʦʤ 

ʨʘʡʦʥʝ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʟʝʨʦ ʂʫʨʣʘʜʳ ʦʙʣʘʜʘʝʪ ʦʙʰʠʨʥʦʡ ʟʦʥʦʡ ʤʝʣʢʦʚʦʜʠʡ ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʤ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʤ ʨʝʞʠʤʦʤ, ʷʚʣʷʷʩʴ ʜʦʩʪʘʪʦʯʥʦ ʢʨʫʧʥʳʤ ʧʨʝʩʥʳʤ ʚʦʜʦʸʤʦʤ, ʢʦʪʦʨʳʡ ʪʘʢ ʞʝ ʷʚʣʷʝʪʩʷ 

ʢʣʶʯʝʚʦʡ ʦʨʥʠʪʦʣʦʛʠʯʝʩʢʦʡ ʪʝʨʨʠʪʦʨʠʝʡ ʈʦʩʩʠʠ. ʀʟʫʯʝʥʠʝ ʚʳʰʝʠʟʣʦʞʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦʩʧʦʩʦʙ-

ʩʪʚʫʝʪ ʚ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʣʘʩʪʠ ʠ ʩʪʨʘʥʳ, ʪʘʢ ʢʘʢ ʧʦʜʦʙʥʳʝ ʟʘʢʦʥʦ-

ʤʝʨʥʦʩʪʠ ʢʦʨʨʝʣʠʨʫʶʪ ʩ ʫʥʠʢʘʣʴʥʳʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʩʝʚʝʨʥʦʡ ʣʝʩʦ-

ʩʪʝʧʠ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ.  

ʊʘʢ ʞʝ, ʧʨʠʙʨʝʞʥʳʝ ʟʦʥʳ ʤʦʛʫʪ ʩʳʛʨʘʪʴ ʦʧʨʝʜʝʣʝʥʥʫʶ ʨʦʣʴ ʚ ʩʥʠʞʝʥʠʠ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʚʝʨʭʥʦ-

ʩʪʥʦʛʦ ʩʪʦʢʘ ʥʠʪʨʘʪʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʥʘʚʦʟ ʠ ʜʨʫʛʠʝ ʫʜʦʙʨʝʥʠʷ, ʩ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʦʣʝʡ, ʢʦʪʦ-

ʨʳʝ ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʥʘʥʝʩʣʠ ʙʳ ʫʱʝʨʙ ʵʢʦʩʠʩʪʝʤʘʤ ʠ ʟʜʦʨʦʚʴʶ ʣʶʜʝʡ. ʊʘʢʞʝ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʝ-

ʨʝʥʦʩʘ ʫʛʣʝʨʦʜʘ ʠʟ ʥʘʟʝʤʥʳʭ ʵʢʦʩʠʩʪʝʤ ʚ ʚʦʜʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʧʨʠʙʨʝʞʥʳʝ, ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ ʤʦʛʫʪ 

ʠʛʨʘʪʴ ʚʘʞʥʫʶ ʨʦʣʴ, ʥʘʨʷʜʫ ʩ ʙʦʙʦʚʦ-ʟʣʘʢʦʚʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʣʫʛʦʚʳʭ ʬʠʪʦʮʝʥʦʟʦʚ [1-3]. ɹʘʢʪʝʨʠʠ 

ʨʦʜʘ ʘʟʦʪʦʙʘʢʪʝʨ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʙʠʦʠʥʜʠʢʘʪʦʨʘ ʩʦʩʪʦʷʥʠʷ ʧʨʠʙʨʝʞʥʳʭ ʧʦʯʚ ʦʟʝʨʘ ʂʫʨ-

ʣʘʜr [4]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʮʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʢʦʣʠʯʝʩʪʚʘ Azotobacter ʚ ʧʦʯʚʘʭ 
ʧʨʠʙʨʝʞʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʦʟʝʨʘ ʂʫʨʣʘʜʳ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʨʘʟʮʳ ʧʦʯʚ ʦʪʙʠʨʘʣʠ ʥʘ ʦʟʝʨʝ ʂʫʨʣʘʜʳ, ʨʘʩʧʦʣʦʞʝʥʦʤ ʥʘ ʚʦʩ-

ʪʦʯʥʦʡ ʦʢʨʘʠʥʝ ʂʦʧʝʡʩʢʘ ï ʛʦʨʦʜʘ-ʩʧʫʪʥʠʢʘ ʏʝʣʷʙʠʥʩʢʘ. ɹʳʣʦ ʚʟʷʪʦ 3 ʦʙʨʘʟʮʘ: ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1, 5 ʠ 

10 ʤʝʪʨʦʚ ʦʪ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ. ɻʣʫʙʠʥʘ ʦʪʙʦʨʘ ï 10 ʩʤ. ʀʩʩʣʝʜʫʝʤʳʝ ʦʙʨʘʟʮʳ ʧʦʯʚ ʧʦ ʘʛʨʦʬʠʟʠʯʝ-

ʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʧʦʭʦʞʠ. 

ʇʦ ʤʝʭʘʥʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʦʙʨʘʟʮʳ, ʚʟʷʪʳʝ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1 ʤʝʪʨʘ ʠ 10 ʤʝʪʨʦʚ ʦʪ ʙʝʨʝʛʘ, ʦʪʥʦ-

ʩʷʪʩʷ ʢ ʩʨʝʜʥʝʤʫ ʠ ʣʝʛʢʦʤʫ ʩʫʛʣʠʥʢʘʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʘ ʦʙʨʘʟʝʮ ʚ 5 ʤʝʪʨʘʭ ʦʪ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʧʨʝʜ-

ʩʪʘʚʣʝʥ ʧʝʩʢʦʤ. ʉʦʛʣʘʩʥʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤʫ ʦʧʠʩʘʥʠʶ ʧʦʯʚʳ ʦʪ ʩʝʨʦʡ ʜʦ ʪʝʤʥʦ-ʙʫʨʦʡ ʦʢʨʘʩʢʠ ʩ 

ʢʦʤʢʦʚʘʪʦ-ʟʝʨʥʠʩʪʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʩʦʜʝʨʞʘʪ ʨʘʩʪʠʪʝʣʴʥʳʝ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʦʩʪʘʪʢʠ. ɺʩʝ ʦʙʨʘʟʮʳ ʩʦ-

ʜʝʨʞʘʣʠ ʥʘʣʝʪʳ ʠ ʚʳʮʚʝʪʳ ʩʝʨʦʛʦ, ʢʦʨʠʯʥʝʚʦʛʦ ʠ ʪʝʤʥʦ-ʙʫʨʦʛʦ ʮʚʝʪʘ. 

ɸʛʨʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʚʢʣʶʯʘʣ ʦʮʝʥʢʫ ʥʘ ʥʘʣʠʯʠʝ ʢʘʨʙʦʥʘʪʦʚ, ʢʠʩʣʦʪʥʦ-

ʩʪʠ, ʟʘʩʦʣʝʥʥʦʩʪʠ ʠ ʩʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 ï ɸʛʨʦʭʠʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʧʦʯʚʳ 

ʇʦʢʘʟʘʪʝʣʴ ʆʙʨʘʟʝʮ 1 (1ʤ) ʆʙʨʘʟʝʮ 2 (5ʤ) ʆʙʨʘʟʝʮ 3 (10ʤ) 

ʅʘʣʠʯʠʝ ʢʘʨʙʦʥʘʪʦʚ ʇʨʠʩʫʪʩʪʚʫʶʪ ʇʨʠʩʫʪʩʪʚʫʶʪ ʆʪʩʫʪʩʪʚʫʶʪ 

ʂʠʩʣʦʪʥʦʩʪʴ ʚʦʜʥʦʡ ʚʳʪʷʞʢʠ, pH 7,96Ñ0,05 7,80Ñ0,07 7,26Ñ0,06 

ʉʦʜʝʨʞʘʥʠʝ ʩʦʣʝʡ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ KCl, % 0,04Ñ0,02 0,07Ñ0,03 0,12Ñ0,03 

ʅʠʪʨʘʪʳ, ʤʛ/ʢʛ ʧʦʯʚʳ 3,5Ñ0,5 3,0Ñ0,6 6,2Ñ0,8 

 

ʇʦʯʚʳ ʥʝ ʟʘʩʦʣʝʥʳ. ɿʥʘʯʝʥʠʷ pH ʚʘʨʴʠʨʫʝʪʩʷ ʚ ʙʣʠʟʢʠʭ ʧʨʝʜʝʣʘʭ ʦʪ 7,26 ʜʦ 7,96, ʯʪʦ ʭʘʨʘʢʪʝʨʠ-

ʟʫʝʪ ʧʦʯʚʳ ʢʘʢ ʥʝʡʪʨʘʣʴʥʳʝ, ʩʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʦʚ ʨʘʟʥʦʦʙʨʘʟʥʦ ʦʪ 3,00 ʤʛ/ʢʛ ʧʦʯʚʳ ʜʦ 6,20 ʤʛ/ʢʛ 

ʧʦʯʚʳ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʨʘʟʣʠʯʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʤʠʛʨʘ-

ʮʠʝʡ ʵʣʝʤʝʥʪʦʚ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʘʟʦʪʘ ʠ ʝʛʦ ʩʦʝʜʠʥʝʥʠʡ. 

ʕʢʩʧʦʟʠʮʠʷ ʚ ʦʧʳʪʝ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʥʘʣʠʯʠʷ ʠ ʯʠʩʣʝʥʥʦʩʪʠ ʙʘʢʪʝʨʠʡ ʨʦʜʘ Azotobacter ʚ ʦʪʦ-

ʙʨʘʥʥʳʭ ʦʙʨʘʟʮʘʭ ʧʦʯʚʳ ʦʟʝʨʘ ʂʫʨʣʘʜʳ ʩʦʩʪʘʚʠʣʘ 10 ʜʥʝʡ, ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2 ï ʈʘʟʚʠʪʠʝ ʢʦʣʦʥʠʡ Azotobacter ʩ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʳ ʦʟʝʨʘ ʂʫʨʣʘʜʳ 

ɺ 

ˉ 

ʧ/ʧ 
ɺʘʨʠʘʥʪ 

ʂʦʣʠʯʝʩʪʚʦ ʜʥʝʡ ʧʦʩʣʝ ʧʦʩʝʚʘ 

3 7 10 

1 1 ʤ 34Ñ1,5 38Ñ2,3 24Ñ2,3 

2 5 ʤ 28Ñ2,1 30Ñ1,8 18Ñ2,0 

3 10 ʤ 22Ñ1,7 18Ñ2,2 12Ñ2,5 
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ʅʘ 3 ʩʫʪʢʠ, ʙʳʣ ʧʨʦʚʝʜʸʥ ʧʦʜʩʯʸʪ ʚʩʝʭ ʢʦʣʦʥʠʡ. ʉʘʤʦʝ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʳʨʦʩʰʠʭ ʢʦʣʦʥʠʡ 

ʙʳʣʦ ʚ ʧʝʨʚʦʤ ʚʘʨʠʘʥʪʝ ʦʧʳʪʘ ï 34. ʉʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦ ʚʪʦʨʦʤ ʦʙʨʘʟʮʝ ï 28 ʢʦʣʦʥʠʡ. ɸ ʩʘʤʦʝ ʤʘ-

ʣʦʝ ʚ ʪʨʝʪʴʝʤ ʦʙʨʘʟʮʝ ï 22 ʢʦʣʦʥʠʠ. ʆʙʲʷʩʥʠʪʴ ʵʪʦ ʤʦʞʥʦ ʪʝʤ, ʯʪʦ ʧʨʠ ʧʦʩʪʝʧʝʥʥʦʤ ʫʜʘʣʝʥʠʠ ʦʪ ʙʝ-

ʨʝʛʦʚʦʡ ʣʠʥʠʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʥʠʞʘʶʪʩʷ ʚʘʣʦʚʳʝ ʟʘʧʘʩʳ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʬʦʩʬʦʨʘ, ʥʝʦʙ-

ʭʦʜʠʤʳʝ ʜʣʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʩʦʦʙʱʝʩʪʚ Azotobacter. ʅʘ 10 ʩʫʪʢʠ, ʢʦʣʠʯʝʩʪʚʦ ʢʦʣʦʥʠʡ ʫʤʝʥʴʰʠʣʦʩʴ 

ʙʦʣʝʝ, ʯʝʤ ʥʘ 30 %. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʙʘʢʪʝʨʠʡ ʨʦʜʘ Azotobacter ʧʨʦʭʦʜʠʣʦ ʩ ʠʥʪʝʥʩʠʚʥʦʡ 
ʜʠʥʘʤʠʢʦʡ: ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʝ ʦʩʣʠʟʥʝʥʠʝ ʢʦʤʦʯʢʦʚ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʧʝʨʚʦʤ ʚʘʨʠʘʥʪʝ ʦʧʳʪʘ ï 38 

ʢʦʤʦʯʢʦʚ ʥʘ 7 ʩʫʪʢʠ ʧʦʩʣʝ ʧʦʩʝʚʘ; ʭʫʞʝ ʚʩʝʛʦ ʨʦʩʪ ʧʨʦʭʦʜʠʣ ʚ ʪʨʝʪʴʝʤ ʚʘʨʠʘʥʪʝ ï 22 ʢʦʤʦʯʢʘ ʥʘ 3 ʩʫ-

ʪʢʠ ʧʦʩʣʝ ʧʦʩʝʚʘ ʩ ʜʘʣʴʥʝʡʰʠʤ ʫʛʥʝʪʝʥʠʝʤ.  

ʄʠʢʨʦʙʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʤʦʛʫʪ ʩʜʝʣʘʪʴ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʠ ʤʠʥʝʨʘʣʳ ʚ ʧʦʯʚʝ ʜʦʩʪʫʧʥʳʤʠ 

ʜʣʷ ʨʘʩʪʝʥʠʡ, ʚʳʨʘʙʘʪʳʚʘʪʴ ʛʦʨʤʦʥʳ, ʢʦʪʦʨʳʝ ʩʪʠʤʫʣʠʨʫʶʪ ʨʦʩʪ, ʩʪʠʤʫʣʠʨʫʶʪ ʠʤʤʫʥʥʫʶ ʩʠʩʪʝʤʫ 

ʨʘʩʪʝʥʠʡ ʠ ʚʳʟʳʚʘʶʪ ʠʣʠ ʦʩʣʘʙʣʷʶʪ ʩʪʨʝʩʩʦʚʳʝ ʨʝʘʢʮʠʠ [5-7]. ɺ ʮʝʣʦʤ, ʙʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʥʘʷ ʧʦʯʚʝʥ-

ʥʘʷ ʤʠʢʨʦʙʠʦʪʘ ʧʨʠʚʦʜʠʪ ʢ ʤʝʥʴʰʝʤʫ ʢʦʣʠʯʝʩʪʚʫ ʟʘʙʦʣʝʚʘʥʠʡ ʨʘʩʪʝʥʠʡ ʠ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ. 

 

ʊʘʙʣʠʮʘ 3 ï ʈʘʟʚʠʪʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʩ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʳ ʦʟʝʨʘ ʂʫʨʣʘʜʳ 

ˉ 

ʧ/ʧ 
ɺʘʨʠʘʥʪ 

ʆʙʱʝʝ ʢʦʣ-ʚʦ ʤʠʢʨʦʦʨʛʘ-

ʥʠʟʤʦʚ, nĀ10
5 
ʚ 1 ʛ ʧʦʯʚʳ 

ɻʨʫʧʧʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ɹʠʦʣʦʛʠʯʝʩʢʘʷ  

ʘʢʪʠʚʥʦʩʪʴ ʧʦʯʚʳ, ʛ 

ʉʆ2/ʢʛ ʧʦʯʚʳ 
ʙʘʢʪʝʨʠʠ, 

nĀ10
6
 

ʛʨʠʙʳ, nĀ10
5
 

1 1 ʤ 85 7Ñ1,6 15Ñ1,9 0,01 

2 5 ʤ 39 3Ñ1,2 9Ñ2,1 0,04 

3 10 ʤ 43 4Ñ2,2 3Ñ3,1 0,13 

 

ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʚʘʨʠʘʥʪʝ, ʛʜʝ ʦʙʨʘʟʮʳ ʙʳʣʠ ʦʪʦʙʨʘʥʳ 

ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1 ʤ ʦʪ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ, ʦʙʱʝʝ ʤʠʢʨʦʙʥʦʝ ʯʠʩʣʦ ʩʦʩʪʘʚʠʣʦ 85*10
5
 ʂʆɽ/ʛ ʧʦʯʚʳ, ʧʨʠ 

ʵʪʦʤ ʥʘʠʤʝʥʴʰʝʝ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʙʳʣʦ ʚ 5 ʤʝʪʨʘʭ ʦʪ ʙʝʨʝʛʘ ï 39*10
5
 ʂʆɽ/ʛ ʧʦʯ-

ʚʳ. ɺʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʧʨʝʦʙʣʘʜʘʶʱʝʡ ʛʨʫʧʧʦʡ ʦʨʛʘʥʠʟʤʦʚ ʷʚʣʷʶʪʩʷ ʙʘʢʪʝʨʠʠ: 7, 3 ʠ 4 ʤʠʣʣʠʦʥʘ 

ʂʆɽ/ ʛ ʧʦʯʚʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʤʝʥʴʰʝ ʚʩʝʛʦ ʫ ʦʙʨʘʟʮʘ 1, ʙʦʣʴʰʝ ʚʩʝʛʦ ʫ 3 

ʦʙʨʘʟʮʘ, ʯʪʦ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʦʙʲʷʩʥʷʝʪʩʷ ʙʣʠʞʘʡʰʠʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʦʙʨʘʟʮʘ ʢ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʠ 

ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʴʶ. ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʦʯʚ ʚʘʨʴʠʨʫʝʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʜʦ 

ʙʝʨʝʛʘ: ʦʪ 0,01 ʛ ʉʆ2/ʢʛ ʧʦʯʚʳ ʚ ʩʫʪʢʠ ʚ 1 ʤʝʪʨʝ ʜʦ 0,13 ʛ ʉʆ2/ʢʛ ʧʦʯʚʳ ʚ ʩʫʪʢʠ ʚ 10 ʤʝʪʨʘʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʪʝʩʪʚʝʥʥʳʝ ʫʩʣʦʚʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʠʢʨʦʙʦʮʝʥʦʟʘ ʚ ʧʨʠʙʨʝʞʥʦʡ ʯʘʩʪʠ ʦʟʝʨʘ 

ʂʫʨʣʘʜʳ ʟʘʚʠʩʠʪ ʦʪ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʠʷ. ʉ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʫʜʘʣʝʥʠʝʤ ʦʪ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʢʦʣʠʯʝʩʪ-

ʚʦ ʢʦʣʦʥʠʡ Azotobacter ʠ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʩʥʠʞʘʝʪʩʷ, ʪ.ʢ. ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʚ 1 ʤʝʪʨ 

ʦʪ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʜʦʩʪʫʧʥʦʩʪʴ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʤʘʢʩʠʤʘʣʴʥʘ. 
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ɸʥʥʦʪʘʮʠʷ 
ɺ ʩʪʘʪʴʝ ʧʨʝʜʣʦʞʝʥʘ ʩʠʩʪʝʤʘ ʧʝʥʠ ʜʣʷ ʜʦʣʞʥʠʢʦʚ ʵʥʝʨʛʦʩʙʳʪʦʚʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʜʠʩʪʘʥʮʠʦʥ-

ʥʦʝ ʦʪʢʣʶʯʝʥʠʝ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ ʥʝʧʣʘʪʝʣʴʱʠʢʦʚ. ɽʝ ʚʥʝʜʨʝʥʠʝ ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʨʠʟʚʘ-

ʥʦ ʧʦʚʳʩʠʪʴ ʦʙʦʨʘʯʠʚʘʝʤʦʩʪʴ ʜʝʙʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ, ʩʦʟʜʘʪʴ ʧʨʝʜʧʦʩʳʣʢʠ ʵʥʝʨʛʦ- ʠ ʨʝʩʫʨʩʦʩ-

ʙʝʨʝʞʝʥʠʷ ʚ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʷʭ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʥʝʨʛʦ- ʠ ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝ, ʵʥʝʨʛʦʩʙʳʪʦʚʦʝ ʧʨʝʜʧʨʠʷʪʠʝ, ʠʥʪʝʣʣʝʢʪʫʘʣʴ-

ʥʘʷ ʩʠʩʪʝʤʘ, ʩʠʩʪʝʤʘ ʧʝʥʠ. 
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 ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʙʳʪʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʟʥʳʭ ʘʚʪʦ-

ʨʦʚ, ʝʩʣʠ ʦʙʦʙʱʠʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʘʚʪʦʨʦʚ, ʪʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʛʣʘʚʥʳʤ ʧʨʠʟʥʘʢʦʤ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʙʳʪʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʦʣʝʟʥʦʛʦ ʵʬʬʝʢʪʘ ʦʪ ʩʙʳ-

ʪʘ ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʟʘʪʨʘʪʘʭ. 

ɻʣʘʚʥʳʤʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ ʦʙʦʙʱʘʶʱʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʙʳʪʦʚʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʷʚʣʷʶʪʩʷ ʦʙʦʨʘʯʠʚʘʝʤʦʩʪʴ ʜʝʙʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ, ʢʘʯʝʩʪʚʦ ʫʩʣʫʛ, ʪʨʫʜʦʝʤʢʦʩʪʴ ʫʩʣʫʛ ʠ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʨʦʜʘʞ.  

ɺ 
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ʊʘʙʣʠʮʘ 1 ï ʉʫʱʥʦʩʪʴ ʠ ʧʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʵʥʝʨʛʦʩʙʳʪʦʚʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ 

ɸʚʪʦʨʳ  

ʦʧʨʝʜʝʣʝʥʠʡ 

ʉʦʜʝʨʞʘʥʠʝ ʧʦʥʷʪʠʷ  

çʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʙʳʪʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠè 

ʇʨʠʟʥʘʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʙʳʪʦʚʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʇ. ʉʘʤʫʵʣʴʩʦʥ,  

ʋ. ʅʦʨʜʭʘʫʩ [1] 

ʇʦʣʫʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʳʭ ʚʳʛʦʜ ʦʪ ʨʝ-

ʩʫʨʩʦʚ, ʢʦʪʦʨʳʝ ʝʩʪʴ ʚ ʨʘʩʧʦʨʷʞʝʥʠʠ, 

ʚʳʛʦʜʳ ʤʘʢʩʠʤʘʣʴʥʳ, ʘ ʟʘʪʨʘʪʳ ʤʠʥʠ-

ʤʘʣʴʥʳ. 

- ʤʘʢʩʠʤʘʣʴʥʘʷ ʚʳʛʦʜʘ ʦʪ ʠʩʧʦʣʴʟʫʝ-

ʤʳʭ ʨʝʩʫʨʩʦʚ;  

- ʤʠʥʠʤʘʣʴʥʳʝ ʟʘʪʨʘʪʳ. 

ɺ.ʗ. ɻʦʨʬʠʥʢʝʣʴ,  

ɺ.ɸ. ʐʚʘʥʜʘʨ [2]  

ʈʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝ-

ʤʳ, ʚʳʨʘʞʘʶʱʘʷʩʷ ʚ ʦʪʥʦʰʝʥʠʠ ʧʦʣʝʟ-

ʥʳʭ ʢʦʥʝʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʝ yʬʫʥʢʮʠʦ-

ʥʠʨʦʚʘʥʠʷ ʢ ʟʘʪʨʘʯʝʥʥʳʤ ʨʝʩʫʨʩʘʤ. 

- ʩʪʝʧʝʥʴ ʜʦʩʪʠʞʝʥʠʷ ʞʝʣʘʝʤʦʛʦ ʩʦʦʪ-

ʥʦʰʝʥʠʷ ʤʝʞʜʫ ʧʦʣʝʟʥʳʤʠ ʨʝʟʫʣʴʪʘ-

ʪʘʤʠ ʩʙʳʪʘ ʠ ʟʘʪʨʘʯʝʥʥʳʤʠ ʨʝʩʫʨʩʘʤʠ. 

ʄ.ɸ. ɻʘʣʠʘʢʙʝʨʦʚ 

[3] 

ʆʧʨʝʜʝʣʝʥʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʨʝ-

ʟʫʣʴʪʘʪʘʤʠ, ʜʦʩʪʠʛʥʫʪʳʤʠ ʠ ʟʘʪʨʘʪʘʤʠ 

ʞʠʚʦʛʦ ʠ ʦʚʝʱʝʩʪʚʣʝʥʥʦʛʦ ʪʨʫʜʘ. 

- ʦʧʨʝʜʝʣʝʥʥʳʡ ʫʨʦʚʝʥʴ ʩʦʦʪʥʦʰʝʥʠʷ 

ʤʝʞʜʫ ʨʝʟʫʣʴʪʘʪʘʤʠ ʠ ʟʘʪʨʘʪʘʤʠ. 

 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʵʥʝʨʛʦʩʙʳʪʦʚʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʩʪʝʧʝʥʴ ʫʜʦʚʣʝʪʚʦ-

ʨʝʥʠʷ ʠʥʪʝʨʝʩʦʚ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʪʘʢ ʠ ʧʦʩʪʘʚʱʠʢʦʚ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 

ɺʳʜʝʣʝʥʠʝ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʬʘʢʪʦʨʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ, ʚʣʠʷʥʠʝ ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʵʥʝʨʛʦʩʙʳʪʦʚʦ-

ʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦ ʜʘʥʥʳʤ ʵʢʩʧʝʨʪʥʦʛʦ ʦʧʨʦʩʘ, ʧʦʟʚʦʣʠʣʦ ʚʳʜʝʣʠʪʴ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʝ ʬʘʢʪʦʨʳ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʵʥʝʨʛʦʩʙʳʪʦʚʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʢʫʣʴʪʫʨʘ ʠ ʫʨʦʚʝʥʴ ʜʦʭʦʜʦʚ ʧʦʪʨʝʙʠʪʝ-

ʣʝʡ, ʫʨʦʚʝʥʴ ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʮʠʬʨʦʚʳʭ, ʪʝʭʥʦʣʦʛʠʡ ʵʥʝʨʛʦʩʙʳʪʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʨʘʟʚʠʪʦʩʪʴ ʤʝʭʘʥʠʟʤʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʧʦʪʨʝʙʠʪʝʣʝʡ. 

  

ʊʘʙʣʠʮʘ 2 ï ʌʘʢʪʦʨʳ, ʦʢʘʟʳʚʘʶʱʠʝ ʚʣʠʷʥʠʝ ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʵʥʝʨʛʦʩʙʳʪʦʚʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ 

ɻʨʫʧʧʳ ʬʘʢʪʦʨʦʚ 
ɺʥʝʰʥʠʝ ʬʘʢʪʦʨʳ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʵʥʝʨʛʦʩʙʳʪʦʚʦʛʦ  

ʧʨʝʜʧʨʠʷʪʠʷ 

ʇʦʣʠʪʠʢʦ-

ʧʨʘʚʦʚʳʝ 

1. ʅʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʘʷ ʙʘʟʘ ʠ ʝʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ. 

2. ɹʘʣʘʥʩ ʠʥʪʝʨʝʩʦʚ ʧʨʝʜʧʨʠʷʪʠʡ ʵʥʝʨʛʝʪʠʢʠ ʩʦ ʩʤʝʞʥʳʤʠ ʦʪʨʘʩʣʷʤʠ, ʦʙʱʝʩʪʚʦʤ, ʛʦʩʫ-

ʜʘʨʩʪʚʦʤ, ʠʥʚʝʩʪʦʨʘʤʠ. 

3. ʉʦʜʝʨʞʘʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʨʘʟʚʠʪʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ. 

ʕʢʦʥʦʤʠʯʝʩʢʠʝ 

1. ʈʘʟʚʠʪʦʩʪʴ ʤʝʭʘʥʠʟʤʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨ-

ʛʠʠ 

2. ɼʠʩʧʘʨʠʪʝʪ ʮʝʥ ʥʘ ʪʦʚʘʨʳ, ʨʘʙʦʪʳ, ʫʩʣʫʛʠ. 

3. ʂʦʥʢʫʨʝʥʪʥʘʷ ʥʘʩʳʱʝʥʥʦʩʪʴ ʨʳʥʢʦʚ ʩʙʳʪʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 

4. ʄʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ: ʥʘʣʦʛʦʚʳʝ ʫʩʣʦʚʠʷ, ʠʥʬʣʷʮʠʷ 

5. ʋʨʦʚʝʥʴ ʜʦʭʦʜʦʚ ʥʘʩʝʣʝʥʠʷ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

1. ɼʠʥʘʤʠʢʘ ʩʧʨʦʩʘ ʥʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ. 

2. ʊʝʨʨʠʪʦʨʠʘʣʴʥʘʷ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʩʙʳʪʘ. 

3. ʋʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʥʦʚʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʉʦʮʠʘʣʴʥʳʝ 

1. ʏʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ, ʧʨʦʞʠʚʘʶʱʝʛʦ ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ (ʌʃ, ʖʃ). 

2. ʆʙʱʘʷ ʢʫʣʴʪʫʨʘ ʥʘʩʝʣʝʥʠʷ 

3. ʋʨʦʚʝʥʴ ʜʦʭʦʜʦʚ ʥʘʩʝʣʝʥʠʷ 

4. ɼʝʤʦʛʨʘʬʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ 

ɻʨʫʧʧʳ ʬʘʢʪʦʨʦʚ 
ɺʥʫʪʨʝʥʥʠʝ ʬʘʢʪʦʨʳ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʵʥʝʨʛʦʩʙʳʪʦʚʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ  

ʕʢʦʥʦʤʠʯʝʩʢʠʝ 

ʊʘʨʠʬʥʘʷ ʧʦʣʠʪʠʢʘ (ʩʦʢʨʘʱʝʥʠʝ ʠʟʜʝʨʞʝʢ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʥʠʞʝʥʠʝ ʧʦʪʝʨʴ ʵʣʝʢʪʨʦʵʥʝʨ-

ʛʠʠ, ʵʬʬʝʢʪʠʚʥʦʝ ʧʨʦʚʝʜʝʥʠʝ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ, ʦʩʚʦʙʦʞʜʝʥʠʝ ʠ ʚʳʚʦʜ ʚ ʘʫʪʩʦʨʩʠʥʛ ʥʝ-

ʨʝʥʪʘʙʝʣʴʥʳʭ ʠ ʥʝʧʨʦʬʠʣʴʥʳʭ ʘʢʪʠʚʦʚ). 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

1. ʆʙʲʝʤ ʠ ʨʝʞʠʤ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

2. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʝʥʝʨʠʨʫʶʱʠʭ ʤʦʱʥʦʩʪʝʡ. 

3. ʋʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʤʘʪʝʨʠʘʣʦʚ ʠ ʩʳʨʴʷ 

ʀʥʚʝʩʪʠʮʠʦʥʥʦ- 

ʠʥʥʦʚʘʮʠʦʥʥʳʝ 

1. ʉʦʩʪʦʷʥʠʝ ʆʇʌ. 

2. ʉʦʩʪʘʚ ʠ ʩʪʨʫʢʪʫʨʘ ʆʇʌ. 

3. ʀʥʥʦʚʘʮʠʦʥʥʦ-ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʧʦʣʠʪʠʢʘ ʧʨʝʜʧʨʠʷʪʠʷ. 

4. ʇʨʦʛʨʘʤʤʳ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ. 

ʂʘʜʨʦʚʳʝ 

1. ʂʘʯʝʩʪʚʝʥʥʳʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʢʘʜʨʦʚ. 

2. ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ. 

3. ʉʠʩʪʝʤʘ ʦʧʣʘʪʳ ʪʨʫʜʘ. 
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ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʜʝʡʩʪʚʝʥʥʳʭ ʤʝʪʦʜʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʤʘʢʩʠʤʘʣʴʥʦ ʫʚʝʣʠʯʠʪʴ ʧʦʪʦʢ ʜʝʥʝʞ-

ʥʳʭ ʩʨʝʜʩʪʚ ʠ ʧʨʠ ʵʪʦʤ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʨʦʩʨʦʯʝʥʥʦʡ ʜʝʙʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦ-

ʩʪʠ, ʤʦʞʝʪ ʩʪʘʪʴ ʚʥʝʜʨʝʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʧʝʥʠ, ʝʝ ʧʨʠʤʝʨ ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣʠʮʝ 3. ʅʝʩʚʦʝ-

ʚʨʝʤʝʥʥʘʷ ʦʧʣʘʪʘ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʜʦʣʞʥʘ ʚʝʩʪʠ ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʨʘʩʭʦʜʘʤ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʷ-

ʜʦʣʞʥʠʢʘ.  

 

ʊʘʙʣʠʮʘ 3 ï ʉʫʱʥʦʩʪʴ ʠ ʧʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʵʥʝʨʛʦʩʙʳʪʦʚʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ 

ʇʨʝʜʣʘʛʘʝʤʘʷ ʩʠʩʪʝʤʘ ʧʝʥʠ ʜʣʷ 

ʜʦʣʞʥʠʢʦʚ ʟʘ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʵʥʝʨ-

ʛʦʩʥʘʙʞʝʥʠʝ 

ɼʝʙʠʪʦʨʩʢʘʷ ʟʘʜʦʣʞʝʥʥʦʩʪʴ 
% ʧʝʥʠ ʛʦʜʦ-

ʚʳʭ 
ɼʦ ʚʚʝʜʝʥʠʷ ʩʠʩʪʝʤʳ 

ʧʝʥʠ 

ʇʦʩʣʝ ʚʚʝʜʝʥʠʷ ʩʠʩ-

ʪʝʤʳ ʧʝʥʠ (ʧʨʦʛʥʦʟ) 

ʇʨʦʩʨʦʯʝʥʥʘʷ ʦʪ 45 ʜʥ. ʜʦ 90 ʜʥ. 43 390 19 525,5 1,15 

ʇʨʦʩʨʦʯʝʥʥʘʷ ʙʦʣʝʝ 90 ʜʥ. 262 413 118 085,9 2,27 

ʀʪʦʛʦ 305 803 137 611,4  

 

ɼʘʥʥʘʷ ʤʝʨʘ ʧʦʜʝʡʩʪʚʫʝʪ ʥʘ ʘʙʦʥʝʥʪʦʚ ʢʘʢ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠ, ʪʘʢ ʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʘʮʠʦʥʘʣʴʥʦ-

ʩʪʠ: ʣʶʜʠ ʙʫʜʫʪ ʩʪʨʝʤʠʪʴʩʷ ʠʟʙʝʞʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʥʘʯʠʩʣʝʥʠʡ ʠ ʧʦʵʪʦʤʫ ʙʫʜʫʪ ʩʪʘʨʘʪʴʩʷ ʧʦʛʘ-

ʩʠʪʴ ʟʘʜʦʣʞʝʥʥʦʩʪʴ. ʀʥʬʦʨʤʘʮʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʧʨʝʜʧʦʩʳʣʢʠ ʠ ʧʨʦʛʥʦʟʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʨʝ-

ʟʫʣʴʪʘʪʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʜʦʣʞʥʠʢʘʤ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 

ʪʘʙʣʠʮʝ 4. 

 

ʊʘʙʣʠʮʘ 4 ï ʆʩʥʦʚʥʳʝ ʧʨʝʜʧʦʩʳʣʢʠ ʚʥʝʜʨʝʥʠʷ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦʜʘʯʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʵʥʝʨʛʠʠ ʧʦʪʨʝʙʠʪʝʣʷʤ 

ʎʝʣʝʚʘʷ ʛʨʫʧʧʘ 
ʋʧʨʘʚʣʷʶʱʠʝ ʢʦʤʧʘʥʠʠ, ʪʦʚʘʨʠʱʝʩʪʚʘ,  

ʞʠʣʠʱʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʝ ʢʦʦʧʝʨʘʪʠʚʳ ʠ ʧʨ. 

ʊʝʭʥʠʯʝʩʢʠʝ ʧʨʝʜʧʦʩʳʣʢʠ ʨʝʘʣʠʟʘʮʠʠ 

ʧʨʝʜʣʦʞʝʥʠʷ 

ʋʩʪʘʥʦʚʢʘ ʪʝʣʝʤʝʪʨʠʯʝʩʢʠʭ ʧʨʠʙʦʨʦʚ ʫʯʝʪʘ (çʫʤʥʳʭè ʩʯʝʪʯʠ-

ʢʦʚ) ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʛʨʘʥʠʯʝʥʠʷ ʵʣʝʢʪʨʦ-

ʩʥʘʙʞʝʥʠʷ 

ʅʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʝ ʧʨʝʜʧʦʩʳʣʢʠ ʨʝʘ-

ʣʠʟʘʮʠʠ ʧʨʝʜʣʦʞʝʥʠʷ 

ɿʘʧʨʝʪ ʩ 1 ʷʥʚʘʨʷ 2022 ʛʦʜʘ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʯʝʪʯʠʢʦʚ ʩʪʘʨʦʛʦ 

ʦʙʨʘʟʮʘ [ʌɿ ˉ522-ʌɿ ʦʪ 27 ʜʝʢʘʙʨʷ 2018 ʛʦʜʘ, ʥʦʨʤʘ ʚʩʪʫʧʠʣʘ 

ʚ ʩʠʣʫ 01.01.2022ʛ.] 

ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʝʜʧʦʩʳʣʢʠ ʨʝʘʣʠʟʘ-

ʮʠʠ ʧʨʝʜʣʦʞʝʥʠʷ 

ʉʨʝʜʩʪʚʘ ʵʥʝʨʛʦʩʥʘʙʞʘʶʱʠʭ ʦʨʛʘʥʠʟʘʮʠʡ 

ʉʨʝʜʩʪʚʘ ʩʝʪʝʚʳʭ ʦʨʛʘʥʠʟʘʮʠʡ 

ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʷ 

ʧʦʩʣʝ ʨʝʘʣʠʟʘʮʠʠ ʧʨʝʜʣʦʞʝʥʠʷ, ʨʫʙ. 

ʉʦʢʨʘʱʝʥʠʝ ʜʝʙʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʧʦ ʮʝʣʝʚʦʡ ʛʨʫʧʧʝ ʥʘ 

297 776,49 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʩʥʠʞʝʥʠʷ ʜʝʙʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ, ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʷʚʣʷʝʪʩʷ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʛʨʘʥʠʯʝʥʠʝ ʧʦʪʨʝʙ-

ʣʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʜʦʣʞʥʠʢʘʤʠ, ʯʪʦ ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʙʣʘʛʦʜʘʨʷ ʫʩʪʘʥʦʚʣʝʥʠʶ ʫʤ-

ʥʳʭ ʩʯʝʪʯʠʢʦʚ ʢʘʢ ʵʣʝʤʝʥʪʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʫʯʝʪʘ.  

 

ʃʠʪʝʨʘʪʫʨʘ: 
1. ʉʘʤʫʵʣʴʩʦʥ, ʇʦʣ ɸ. ʕʢʦʥʦʤʠʢʘ [ʊʝʢʩʪ] / ʇʦʣ ʕ. ʉʘʤʫʵʣʴʩʦʥ, ɺʠʣʴʷʤ ɼ. ʅʦʨʜʭʘʫʩ ; [ʧʝʨʝʚʦʜ ʩ 

ʘʥʛʣʠʡʩʢʦʛʦ ʆ. ʃ. ʇʝʣʷʚʩʢʦʛʦ]. - 19-ʝ ʠʟʜ., ʠʩʧʨ. ʠ ʜʦʧ. - ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ : ɸʣʴʬʘ-ʂʥʠʛʘ, 2018. 1325 ʩ.  

2. ʕʢʦʥʦʤʠʢʘ ʧʨʝʜʧʨʠʷʪʠʷ : ʫʯʝʙ. ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʚʫʟʦʚ, ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ʵʢʦʥ. ʩʧʝʮ. / [ɺ. ʗ. ɻʦʨ-

ʬʠʥʢʝʣʴ ʠ ʜʨ.] ; ʧʦʜ ʨʝʜ. ɺ. ʗ. ɻʦʨʬʠʥʢʝʣʷ, ɺ. ɸ. ʐʚʘʥʜʘʨʘ. - 4-ʝ ʠʟʜ., ʧʝʨʝʨʘʙ. ʠ ʜʦʧ. - ʄʦʩʢʚʘ : 

ʖʅʀʊʀ : ʖʅʀʊʀ-ɼɸʅɸ, 2004. 670 ʩ. 

3. ɻʘʣʠʘʢʙʝʨʦʚ ʄ. ɸ. ʇʨʠʥʮʠʧʳ ʠ ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ // 

ɺʝʩʪʥʠʢ ɸʢʘʜʝʤʠʠ ʟʥʘʥʠʡ. ˉ31 (2). 2019. C. 73-78. 
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ȷɋɐɜɎɥ 3. 

 
ȮȳȳȴȨȦȼȮȴȳȳɁȫ ȸȫȻȳȴȱȴȩȮȮ ȵȶȴȮȭȨȴȪȷȸȨȦ, ȻȶȦȳȫȳȮɅ  

Ȯ ȵȫȶȫȶȦȧȴȸȰȮ ȷȫȱɂȷȰȴȻȴȭɅȯȷȸȨȫȳȳȴȯ ȵȶȴȪȹȰȼȮȮ 
 

 

 

ʋɼʂ 664.123.6 

 

ʊɽʍʅʆʃʆɻʀʗ ʈɸʎʀʆʅɸʃʔʅʆɻʆ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʉɺɽʂʃʆɺʀʏʅʆɻʆ ɾʆʄɸ 
 

ɸʨʪʝʤʴʝʚ ɺ.ɺ.; 

ʤʘʛʠʩʪʨʘʥʪ 2 ʢʫʨʩʘ  

ʌɻɹʆʋ ɺʆ ʋʣʴʷʥʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ,  

ʛ. ʋʣʴʷʥʦʚʩʢ, ʈʦʩʩʠʷ; 

e-mail: vadim.artemev_99@mail.ru 

ʉʫʪʷʛʠʥ ʉ.ɸ.; 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ çɸʛʨʦʪʝʭʥʦʣʦʛʠʠ, ʤʘʰʠʥʳ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʞʠʟʥʝʜʝʪʝʣʴʥʦʩʪʠè, ʢ.ʪ.ʥ., ʜʦʮʝʥʪ  

ʌɻɹʆʋ ɺʆ ʋʣʴʷʥʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ,  

ʛ. ʋʣʴʷʥʦʚʩʢ, ʈʦʩʩʠʷ; 

e-mail: sergeysut@mail.ru 

ʉʦʪʥʠʢʦʚ ʄ.ɺ.; 
ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ çɸʛʨʦʪʝʭʥʦʣʦʛʠʠ, ʤʘʰʠʥʳ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʞʠʟʥʝʜʝʪʝʣʴʥʦʩʪʠè, ʢ.ʪ.ʥ., ʜʦʮʝʥʪ  

ʌɻɹʆʋ ɺʆ ʋʣʴʷʥʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ,  

ʛ. ʋʣʴʷʥʦʚʩʢ, ʈʦʩʩʠʷ; 

e-mail: vadim.artemev_99@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʦʙʣʝʤʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ ʩʘʭʘʨʥʦʡ ʩʚʸʢʣʳ. 

ʇʨʠʚʝʜʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ʧʠʪʘʪʝʣʴʥʦʩʪʠ ʩʚʝʢʣʦʚʠʯʥʦʛʦ ʞʦʤʘ, ʘ ʪʘʢ ʞʝ ʧʨʝʜʣʦʞʝʥʘ ʫʩʪʘʥʦʚʢʘ ʜʣʷ ʩʫʰʢʠ 

ʩʚʝʢʣʦʚʠʯʥʦʛʦ ʞʦʤʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ, ʩʚʝʢʣʦʚʠʯʥʳʡ ʞʦʤ, ʩʫʰʢʘ, ʢʦʨʤ, ʚʣʘʞʥʦʩʪʴ. 
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ʚʝʣʠʯʝʥʠʝ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʚʝʢʣʦʚʠʯʥʦʛʦ ʩʘʭʘʨʘ ʟʘʚʠʩʠʪ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʬʘʢ-

ʪʦʨʦʚ. ʕʪʦ ʤʦʜʝʨʥʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚʥʝʜʨʝʥʠʝ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʠ ʙʝʟʦʪʭʦʜʥʳʭ ʪʝʭ-

ʥʦʣʦʛʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʦʣʥʦʩʪʴʶ ʧʝʨʝʨʘʙʘʪʳʚʘʪʴ ʚʩʝ ʦʪʭʦʜʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩʚʝʢʣʦʚʠʯʥʳʡ ʞʦʤ, ʷʚ-

ʣʷʶʱʠʡʩʷ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤ ʪʦʚʘʨʥʳʤ ʧʨʦʜʫʢʪʦʤ. 

ɺ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʧʠʱʝʚʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʦʩʪʨʦ ʥʫʞʜʘʝʪʩʷ ʚ ʧʝʢʪʠʥʦʚʳʭ ʚʝʱʝʩʪʚʘʭ, ʮʝʥʥʳʤ 

ʠʩʪʦʯʥʠʢʦʤ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʩʪʘʪʴ ʩʚʝʢʣʦʚʠʯʥʳʡ ʞʦʤ, ʩʦʜʝʨʞʘʱʠʡ ʠʭ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ. 

ʆʜʥʘʢʦ ʩʳʨʦʡ ʞʦʤ ʯʘʩʪʦ ʚʳʚʦʟʷʪ ʥʘ ʧʦʣʷ ʠ ʟʘʜʝʣʳʚʘʶʪ ʚ ʧʦʯʚʫ. ʊʨʘʪʘ ʢʦʨʤʘ ʜʣʷ ʩʢʦʪʘ ʠ ʩʫʙ-

ʩʪʨʘʪʘ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʝʢʪʠʥʘ ʥʝ ʪʦʣʴʢʦ ʥʝʵʢʦʥʦʤʠʯʥʘ, ʥʦ ʠ ʚʨʝʜʥʘ. ɺʥʝʩʝʥʠʝ ʩʚʝʢʣʦʚʠʯʥʦʛʦ ʞʦʤʘ 

ʚ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ ʚ ʙʦʣʴʰʠʭ ʤʘʩʰʪʘʙʘʭ ʚ ʦʩʝʥʥʝ-ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʤʦʞʝʪ ʥʘʨʫʰʠʪʴ ʙʣʘʛʦʧʦʣʫʯʥʫʶ 

ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ [7]. 

ʆʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ, ʜʝʩʪʘʙʠʣʠʟʠʨʫʶʱʠʤ ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ ʚ ʵʢʦʩʠ-

ʩʪʝʤʘʭ, ʷʚʣʷʝʪʩʷ ʯʠʩʣʝʥʥʦʩʪʴ ʛʨʳʟʫʥʦʚ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʩʪʘʚʣʝʥʠʷ ʩʚʝʢʣʦ-

ʚʠʯʥʦʛʦ ʞʦʤʘ ʥʘ ʧʦʣʷʭ ʠ ʩʦʟʜʘʥʠʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʢʦʨʤʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʜʣʷ ʧʠʪʘʥʠʷ ʠ ʨʘʟʤʥʦʞʝʥʠʷ 

ʛʨʳʟʫʥʦʚ. 

ɺʳʚʦʟ ʞʦʤʘ ʥʘ ʧʦʣʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʝʛʦ ʪʘʤ ʚ ʦʩʝʥʥʝ-ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʧʦʟʚʦʣʷʝʪ ʛʨʳʟʫʥʘʤ ʫʩ-

ʧʝʰʥʦ ʧʝʨʝʟʠʤʦʚʘʪʴ ʠ ʘʢʪʠʚʥʝʝ ʨʘʟʤʥʦʞʘʪʴʩʷ ʚʝʩʥʦʡ. ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʛʨʳʟʫʥʦʚ ʯʘʩʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʧʦʧʫʣʷʮʠʠ ʢʣʝʱʝʡ - ʧʝʨʝʥʦʩʯʠʢʦʚ ʦʧʘʩʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʚʩʝʤʠ ʩʠ-

ʣʘʤʠ ʠʟʙʝʛʘʪʴ ʫʚʝʣʠʯʝʥʠʷ ʢʦʨʤʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʛʨʳʟʫʥʦʚ. ʆʜʥʘʢʦ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʫʪʠʣʠʟʠʨʦʚʘʪʴ 

ʩʚʝʢʣʦʚʠʯʥʳʡ ʞʦʤ [2]. 

ʉʚʝʢʦʣʴʥʳʡ ʞʦʤ ʩʙʨʘʩʳʚʘʣʠ ʚ ʦʚʨʘʛʠ ʠ ʦʚʨʘʛʠ, ʯʪʦ ʥʘʥʦʩʠʣʦ ʙʦʣʴʰʦʡ ʫʱʝʨʙ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝ-

ʜʝ. ʊʘʢʠʝ ʜʝʡʩʪʚʠʷ ʨʘʟʨʫʰʘʶʪ ʝʩʪʝʩʪʚʝʥʥʳʝ ʵʢʦʩʠʩʪʝʤʳ. ɻʥʠʝʥʠʝ ʙʠʦʤʘʩʩʳ ʧʨʠʚʦʜʠʪ ʢ ʛʠʙʝʣʠ ʧʦʯ-

ʚʝʥʥʳʭ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ. ɺʦʜʥʳʝ ʩʪʦʢʠ ʩʚʝʢʣʦʚʠʯʥʦʛʦ ʞʦʤʘ ʦʪʨʘʚʣʷʶʪ ʚʦʜʥʫʶ ʬʘʫʥʫ, ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʨʳʙ. 

ʇʨʠ ʜʣʠʪʝʣʴʥʦʤ ʭʨʘʥʝʥʠʠ ʩʚʝʢʣʦʚʠʯʥʳʡ ʞʦʤ ʟʘʢʠʩʘʝʪ. 25-50% ʩʫʭʠʭ ʚʝʱʝʩʪʚ (ʚʢʣʶʯʘʷ ʚʝʩʴ 

ʩʘʭʘʨ ʠ ʧʦʯʪʠ ʚʩʝ ʧʝʢʪʠʥʦʚʳʝ ʚʝʱʝʩʪʚʘ) ʪʝʨʷʝʪʩʷ ʚ ʢʠʩʣʦʤ ʞʦʤʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠ ʤʠʢ-

ʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʩʢʚʘʰʠʚʘʥʠʷ. ʉʘʭʘʨʘ ʠ ʧʝʢʪʠʥʦʚʳʝ ʚʝʱʝʩʪʚʘ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʤʦʣʦʯʥʫʶ, 

ʫʢʩʫʩʥʫʶ, ʦʣʝʠʥʦʚʫʶ ʠ ʜʨʫʛʠʝ ʢʠʩʣʦʪʳ [1,4]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʦʜʥʠʤ ʠʟ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʚʠʜʦʚ ʢʦʨʤʘ ʷʚʣʷʝʪʩʷ ʚʳʩʫʰʝʥ-

ʥʳʡ ʩʚʝʢʣʦʚʠʯʥʳʡ ʞʦʤ. ʉʚʝʢʣʦʚʠʯʥʳʡ ʞʦʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʪʨʫʞʢʫ ʩʘʭʘʨʥʦʡ ʩʚʸʢʣʳ, ʠʟ ʢʦʪʦʨʦʡ 

ʠʟʚʣʝʯʝʥʦ ʦʩʥʦʚʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʘʭʘʨʘ [6]. 

ʇʦʩʣʝ ʠʟʚʣʝʯʝʥʠʷ ʩʘʭʘʨʘ ʩʪʨʫʞʢʘ ʩʚʝʢʣʦʚʠʯʥʦʛʦ ʞʦʤʘ ʚ ʩʳʨʦʤ ʚʠʜʝ ʠʤʝʝʪ ʚʣʘʞʥʦʩʪʴ ʦʢʦʣʦ 

90%. ɽʸ ʚ ʪʘʢʦʤ ʚʠʜʝ ʠʩʧʦʣʴʟʫʶʪ ʥʘ ʢʦʨʤ ʚ ʥʝʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ, ʥʦ ʩʚʝʢʣʦʚʠʯʥʳʡ ʞʦʤ ʙʳʩʪʨʦ 

ʧʦʨʪʠʪʩʷ, ʧʦʵʪʦʤʫ ʯʘʱʝ ʚʩʝʛʦ ʝʛʦ ʩʫʰʘʪ ʜʦ ʚʣʘʞʥʦʩʪʠ 6ï14%, ʘ ʜʘʣʝʝ ʧʝʨʝʨʘʙʘʪʳʚʘʶʪ ʚ ʛʨʘʥʫʣʳ ʠʣʠ 

ʤʝʣʘʩʩʫ [3,5]. 

ʉʫʭʦʡ ʩʚʝʢʣʦʚʠʯʥʳʡ ʞʦʤ ʩʦʜʝʨʞʠʪ ʮʝʣʣʶʣʦʟʫ, ʧʝʢʪʠʥ, ʢʣʝʪʯʘʪʢʫ, ʟʦʣʳ, ʧʨʦʪʝʠʥʳ, ʘʤʠʥʦʢʠʩ-

ʣʦʪʳ ʠ ʜʨʫʛʠʝ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ (ʪʘʙʣ.). 

 

ʊʘʙʣʠʮʘ ï ʉʦʜʝʨʞʘʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, % 

ʕʣʝʤʝʥʪ ʆʚʸʩ ɾʦʤ ʉʝʥʦ 

ɹʝʣʦʢ, % 10,4 8 9,4 

ɿʦʣʳ, % 3,1 4 7,1 

ʂʣʝʪʯʘʪʢʘ, % 12,1 22 35,7 

ɹʝʟʘʟʦʪʠʩʪʳʝ ʵʢʩʪʨʘʢʪʳ, % 69,3 66 44,6 

ʂʦʨʤʦʚʳʝ ʝʜʝʥʠʮʳ ʥʘ 1 ʢʛ, % 1 0,85 0,45 

 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʩʫʰʢʠ ʩʚʝʢʣʦʚʠʯʥʦʛʦ ʞʦʤʘ ʥʝ ʩʦʚʝʨʰʝʥʳ, ʪʘʢ ʢʘʢ ʠʤʝʶʪ ʚʳʩʦ-

ʢʠʝ ʫʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʵʥʝʨʛʠʠ, ʚʳʩʦʢʫʶ ʩʪʦʠʤʦʩʪʴ ʫʩʪʘʥʦʚʦʢ, ʥʠʟʢʦʝ ʢʘʯʝʩʪʚʦ ʩʫʰʢʠ ʠ ʚʳʩʦʢʫʶ ʤʝ-

ʪʘʣʣʦʝʤʢʦʩʪʴ. 

ʇʦʵʪʦʤʫ ʨʘʟʨʘʙʦʪʢʘ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʭ ʫʩʪʘʥʦʚʦʢ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʩʫʰʢʠ ʩʚʝʢʣʦʚʠʯ-

ʥʦʛʦ ʞʦʤʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʪʨʝʙʫʝʤʦʝ ʢʘʯʝʩʪʚʦ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʟʘʪʨʘʪʘʭ ʵʥʝʨ-

ʛʠʠ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʠ ʚʘʞʥʦʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʟʘʜʘʯʝʡ. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʩʫʰʢʠ ʩʚʝʢʣʦʚʠʯʥʦʛʦ ʞʦʤʘ, ʩʥʠʞʝʥʠʷ ʫʜʝʣʴʥʳʭ ʟʘʪʨʘʪ ʵʥʝʨʛʠʠ ʧʨʝʜ-

ʣʦʞʝʥʘ ʫʩʪʘʥʦʚʢʘ ʢʦʥʪʘʢʪʥʦʛʦ ʪʠʧʘ, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʢʦʞʫʭ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʩʝʯʝʥʠʷ, ʧʦʚʝʨʭʥʦʩʪʴ 

ʢʦʪʦʨʦʛʦ ʧʦʢʨʳʪʘ ʩʣʦʝʤ ʪʝʧʣʦʠʟʦʣʠʨʫʶʱʝʛʦ ʤʘʪʝʨʠʘʣʘ, ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʚʥʫʪʨʠ ʢʦʞʫʭʘ ʪʨʘʥʩʧʦʨʪʠ-

ʨʫʶʱʠʡ ʨʘʙʦʯʠʡ ʦʨʛʘʥ, ʟʘʛʨʫʟʦʯʥʳʡ ʙʫʥʢʝʨ, ʚʳʛʨʫʟʥʦʝ ʦʢʥʦ, ʥʘʛʨʝʚʘʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ. ʊʨʘʥʩʧʦʨʪʠ-

ʨʫʶʱʠʡ ʨʘʙʦʯʠʡ ʦʨʛʘʥ ʚʳʧʦʣʥʝʥ ʚ ʚʠʜʝ ʜʚʫʭ ʙʘʨʘʙʘʥʦʚ, ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʛʠʙʢʦʡ ʧʝʨʬʦʨʠʨʦ-

ʚʘʥʥʦʡ ʣʝʥʪʦʡ. C ʥʠʞʥʝʡ ʩʪʦʨʦʥʳ ʚʝʨʭʥʝʛʦ ʫʯʘʩʪʢʘ ʛʠʙʢʦʡ ʣʝʥʪʳ ʫʩʪʘʥʦʚʣʝʥʘ ʧʣʘʩʪʠʥʘ, ʢʦʪʦʨʘʷ ʩʦ 

ʩʪʦʨʦʥʳ ʟʘʛʨʫʟʦʯʥʦʛʦ ʙʫʥʢʝʨʘ ʚʳʧʦʣʥʝʥʘ ʧʝʨʬʦʨʠʨʦʚʘʥʥʦʡ. ʉ ʥʠʞʥʝʡ ʩʪʦʨʦʥʳ ʧʣʘʩʪʠʥʳ ʧʦʜ ʧʝʨʬʦ-

ʨʘʮʠʝʡ ʫʩʪʘʥʦʚʣʝʥʘ ʝʤʢʦʩʪʴ ʩʥʘʙʞʝʥʥʘʷ ʩʣʠʚʥʳʤ ʧʘʪʨʫʙʢʦʤ. ʅʘʛʨʝʚʘʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʫʩʪʘʥʦʚʣʝʥʳ 

ʩ ʥʠʞʥʝʡ ʩʪʦʨʦʥʳ ʧʣʘʩʪʠʥʳ ʦʪ ʝʤʢʦʩʪʠ ʜʦ ʙʘʨʘʙʘʥʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʫ ʚʳʛʨʫʟʥʦʛʦ ʦʢʥʘ. ʅʘʜ ʚʝʨʭʥʠʤ 

ʋ 
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ʫʯʘʩʪʢʦʤ ʛʠʙʢʦʡ ʧʝʨʬʦʨʠʨʦʚʘʥʥʦʡ ʣʝʥʪʳ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ ʥʘ ʧʦʜʧʨʫʞʠʥʝʥʥʳʭ ʩʪʦʡʢʘʭ ʧʘʨʘʣʣʝʣʴʥʦ 

ʜʨʫʛ ʜʨʫʛʫ ʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʥʘʧʨʘʚʣʝʥʠʶ ʜʚʠʞʝʥʠʷ ʛʠʙʢʦʡ ʧʝʨʬʦʨʠʨʦʚʘʥʥʦʡ ʣʝʥʪʳ ʩ ʚʦʟʤʦʞʥʦ-

ʩʪʴʶ ʚʨʘʱʝʥʠʷ ʫʩʪʘʥʦʚʣʝʥʳ ʚʘʣʳ. ʉ ʥʠʞʥʝʡ ʩʪʦʨʦʥʳ ʥʠʞʥʝʡ ʚʝʪʚʠ ʛʠʙʢʦʡ ʧʝʨʬʦʨʠʨʦʚʘʥʥʦʡ ʣʝʥʪʳ 

ʥʘʜ ʚʳʛʨʫʟʥʳʤ ʦʢʥʦʤ ʫʩʪʘʥʦʚʣʝʥ ʦʪʩʝʢʘʪʝʣʴ, ʧʨʠʯʝʤ ʚʝʨʭʥʠʡ ʢʨʘʡ ʦʪʩʝʢʘʪʝʣʷ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʤʠʥʠ-

ʤʘʣʴʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʜʦ ʛʠʙʢʦʡ ʧʝʨʬʦʨʠʨʦʚʘʥʥʦʡ ʣʝʥʪʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʰʘʝʪʩʷ ʢʦʤʧʣʝʢʩ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ: ʠʩʢʣʶʯʘʝʪʩʷ ʩʙʨʦʩ ʞʦʤʦʚʳʭ ʚʦʜ ʚ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʘ ʪʘʢʞʝ ʟʘʩʦʨʝʥʠʝ ʧʦʣʝʡ ʧʦʙʦʯʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ, ʥʘʨʫʰʝʥʠʝ 

ʬʠʪʦʩʘʥʠʪʘʨʥʦʛʦ ʠ ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʣʝʡ ʠ ʚʳʚʦʟ ʩʳʨʦʛʦ ʩʚʝʢʣʦʚʠʯʥʦʛʦ 

ʞʦʤʘ ʥʘ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʝ ʩʚʘʣʢʠ. 
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ɸnnotation 

The article analyzes new organic fertilizers that ensure the formation of winter wheat yields and high 

plant safety for harvesting. The yield of winter wheat of the Volga 86 variety was the highest when used as an 

organic fertilizer ï manure. The starch content was high when using manure, mono-, disaccharides and other 

sugars ï when applying dry organic fertilizer. 

Keywords: winter wheat, organic fertilizers, plant safety, grain yield, starch, sugars. 

 

 

ʥʪʨʦʧʦʛʝʥʥʦʝ ʚʣʠʷʥʠʝ ʤʦʞʥʦ ʩʥʠʟʠʪʴ ʧʨʠ ʫʩʣʦʚʠʠ ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʤ 

ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʳʤ ʚ ʥʘ-

ʩʪʦʷʱʝʝ ʚʨʝʤʷ [1, 8, 10, 11]. ɼʣʠʪʝʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʠʥʪʝʥʩʠʚʥʳʝ ʪʝʭʥʦʣʦ-

ʛʠʠ, ʭʠʤʠʯʝʩʢʘʷ ʟʘʱʠʪʘ ʧʦʩʝʚʦʚ ʠ ʚʳʩʦʢʠʝ ʜʦʟʳ ʫʜʦʙʨʝʥʠʡ ʥʘʥʦʩʷʪ ʥʝʚʦʩʧʦʣʥʠʤʳʡ ʫʨʦʥ ʧʣʦʜʦʨʦʜʠʶ 

ʧʦʯʚʳ, ʩʥʠʞʘʶʪ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʠ ʛʫʙʠʪʝʣʴʥʳ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʆʟʠʤʘʷ ʧʰʝʥʠʮʘ ʷʚʣʷʝʪʩʷ 

ʩʘʤʦʡ ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ ʠ ʚʳʩʦʢʦʫʨʦʞʘʡʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʦʡ ʚ ʫʩʣʦʚʠʷʭ ʉʨʝʜʥʝʛʦ ʇʦ-

ʚʦʣʞʴʷ [1, 10, 11]. ʆʜʥʘʢʦ, ʦʥʘ ʩʧʦʩʦʙʥʘ ʧʨʦʜʫʮʠʨʦʚʘʪʴ ʚʳʩʦʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦʡ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʦʯʚʳ ʵʣʝʤʝʥʪʘʤʠ ʧʠʪʘʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʝʥʠʝ ʙʠʦʣʦʛʠʟʠʨʦʚʘʥ-

ʥʦʡ ʩʠʩʪʝʤʳ ʟʝʤʣʝʜʝʣʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ [2, 9]. 

ʋʩʣʦʚʠʷ ʣʝʩʦʩʪʝʧʠ ʉʨʝʜʥʝʛʦ ʇʦʚʦʣʞʴʷ ʧʦ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʢʘʢ ʨʝʟʢʦ-

ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʝ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʚʘʞʥʳʤ ʜʣʷ ʚʳʞʠʚʘʝʤʦʩʪʠ ʠ ʩʦʭʨʘʥʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʟʝʨʥʦʚʳʭ 

ʢʫʣʴʪʫʨ ʢ ʫʙʦʨʢʝ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʢʦʤʧʣʝʢʩʥʘʷ ʩʠʩʪʝʤʘ ʤʝʨ ʧʦ ʠʭ ʦʧʪʠʤʠ-

ʟʘʮʠʠ, ʚʢʣʶʯʘʶʱʘʷ ʚ ʩʝʙʷ ʧʦʜʙʦʨ ʥʘʠʙʦʣʝʝ ʘʜʘʧʪʠʚʥʳʭ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʧʦʯʚʝʥʥʳʭ ʫʩʣʦʚʠʡ ʩʦʨʪʦʚ, ʘ 

ʪʘʢʞʝ ʚʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ [1, 3, 4, 10].  

ɺʳʞʠʚʘʝʤʦʩʪʴ ʨʘʩʪʝʥʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʮʝʥʪ ʨʘʩʪʝʥʠʡ, ʢʦʪʦʨʳʝ ʩʦʭʨʘʥʠʣʠʩʴ ʢ ʫʙʦʨʢʝ 

ʦʪ ʯʠʩʣʘ ʚʳʩʝʷʥʥʳʭ ʩʝʤʷʥ. ʉʦʭʨʘʥʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʧʦʢʘʟʳʚʘʝʪ ʧʨʦʮʝʥʪ ʨʘʩʪʝʥʠʡ, ʢʦʪʦʨʳʝ ʩʦʭʨʘʥʠʣʠʩʴ 

ʢ ʫʙʦʨʢʝ ʦʪ ʯʠʩʣʘ ʧʝʨʝʟʠʤʦʚʘʚʰʠʭ ʨʘʩʪʝʥʠʡ [12]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʧʦʣʫʯʝʥʠʝ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ 

ʥʦʚʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ, ʧʦ ʦʮʝʥʢʝ ʩʦʭʨʘʥʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʢ ʫʙʦʨʢʝ ʠ ʩʦʜʝʨʞʘʥʠʶ ʚ ʟʝʨʥʝ 

ʢʨʘʭʤʘʣʘ ʠ ʩʘʭʘʨʦʚ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2018-2020 ʛʛ. ʥʘ ʦʧʳʪʥʳʭ ʧʦʣʷʭ ʢʘʬʝʜʨʳ çɿʝʤʣʝʫʩʪʨʦʡʩʪʚʦ, ʧʦʯ-

ʚʦʚʝʜʝʥʠʝ ʠ ʘʛʨʦʭʠʤʠʷè ʠ ʣʘʙʦʨʘʪʦʨʠʠ çɸʛʨʦʵʢʦʣʦʛʠʷè ʌɻɹʆʋ ɺʆ ʉʘʤʘʨʩʢʠʡ ɻɸʋ. ʇʦʚʪʦʨʥʦʩʪʴ 

ʦʧʳʪʦʚ ʪʨʝʭʢʨʘʪʥʘʷ. ʇʦʯʚʘ ʫʯʘʩʪʢʘ, ʥʘ ʢʦʪʦʨʦʤ ʧʨʦʚʦʜʠʣʠʩʴ ʦʧʳʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦ-

ʙʦʡ ʯʝʨʥʦʟʝʤ ʦʙʳʢʥʦʚʝʥʥʳʡ ʩʨʝʜʥʝʤʦʱʥʳʡ ʩʨʝʜʥʝʛʫʤʫʩʥʳʡ ʛʣʠʥʠʩʪʳʡ ʩʦ ʟʥʘʯʝʥʠʝʤ ʚʦʜʦʨʦʜʥʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ ʨʅ ʙʣʠʟʢʠʤ ʢ ʥʝʡʪʨʘʣʴʥʦʡ ʩʨʝʜʝ. ɼʣʷ ʜʘʥʥʦʛʦ ʪʠʧʘ ʧʦʯʚʳ ʭʘʨʘʢʪʝʨʥʦ ʩʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ 

ʛʫʤʫʩʘ, ʧʦʚʳʰʝʥʥʦʝ ʠʣʠ ʚʳʩʦʢʦʝ ʥʘʢʦʧʣʝʥʠʝ ʚ ʩʣʦʝ ʧʦʯʚʳ 0-30 ʩʤ ʣʝʛʢʦʛʠʜʨʦʣʠʟʫʝʤʦʛʦ ʘʟʦʪʘ, ʧʦʜ-

ʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ʠ ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ [5, 9].  

ʆʟʠʤʫʶ ʧʰʝʥʠʮʫ ʩʦʨʪʘ ʇʦʚʦʣʞʩʢʘʷ 86 ʚʳʨʘʱʠʚʘʣʠ ʚ ʧʷʪʠʧʦʣʴʥʦʤ ʟʝʨʥʦʧʘʨʦʚʦʤ ʩʝʚʦʦʙʦʨʦʪʝ 

ʧʦ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʫ ï ʯʠʩʪʳʡ ʧʘʨ. 

ʀʟʫʯʘʣʠ ʩʣʝʜʫʶʱʠʝ ʚʘʨʠʘʥʪʳ ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ: ʙʝʟ ʚʥʝʩʝʥʠʷ (ʢʦʥʪʨʦʣʴ), ʥʘʚʦʟ, ʩʫʭʦʝ ʠ 

ʞʠʜʢʦʝ ʦʨʛʫʜʦʙʨʝʥʠʷ. 

ʅʘʚʦʟ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʩʦʜʝʨʞʠʪ ʜʦ 20% ʘʟʦʪʘ, 75-90% ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʛʫ-

ʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʠ ʜʨʫʛʠʭ ʣʝʛʢʦ ʠ ʪʨʫʜʥʦ ʨʘʟʣʘʛʘʶʱʠʭʩʷ ʢʦʤʧʦʥʝʥʪʦʚ. ɺʥʦʩʠʣʠ 30 ʪ/ʛʘ. 

ʅʦʚʳʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʫʜʦʙʨʝʥʠʷ ʦʩʥʦʚʦʡ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʦʪʭʦʜʳ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ ʦʩʪʘʪʢʠ 

ʨʘʟʣʠʯʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʚʳʧʫʩʢʘʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 53117-08, ʚ ʪʘʢʠʭ ʘʛ-

ʨʝʛʘʪʥʳʭ ʩʦʩʪʦʷʥʠʷʭ, ʢʘʢ ʞʠʜʢʘʷ ʠ ʪʚʝʨʜʘʷ ʬʦʨʤʘ.  

ʉʦʨʪ ʇʦʚʦʣʞʩʢʘʷ 86 ʩʨʝʜʥʝʩʧʝʣʳʡ, ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 305-312 ʩʫʪʦʢ, ʟʘʩʫʭʦʫʩʪʦʡʯʠʚ ʚʦ 

ʚʩʝ ʬʘʟʳ ʨʘʟʚʠʪʠʷ. ʎʝʥʥʘʷ ʧʰʝʥʠʮʘ ʜʦʩʪʠʛʘʶʱʘʷ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʜʦ 14,9%, ʘ ʢʣʝʡʢʦʚʠʥʳ ʜʦ 44,8% 

ʠ ʧʦ ʢʘʯʝʩʪʚʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ I ʠ II ʛʨʫʧʧʘʤ. ʍʣʝʙʦʧʝʢʘʨʥʳʝ ʢʘʯʝʩʪʚʘ ʭʦʨʦʰʠʝ [7]. ʋʨʦʞʘʡʥʦʩʪʴ 

4,9-7,0 ʪ/ʛʘ. ʉʦʨʪ ʧʦʣʴʟʫʝʪʩʷ ʙʦʣʴʰʠʤ ʩʧʨʦʩʦʤ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʜʘʥʥʦʛʦ ʨʝʛʠʦʥʘ 

ʟʘ ʧʦʣʫʯʝʥʠʝ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ, ʩʪʘʙʠʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ ʠ ʚʳʩʦʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʬʘʢʪʦʨʘʤ ʧʝʨʝʟʠʤʦʚʢʠ ʨʘʩʪʝʥʠʡ - ʚʳʤʦʢʘʥʠʶ, ʚʳʧʨʝʚʘʥʠʶ, ʚʦʟʚʨʘʪʫ ʚʝʩʝʥʥʠʭ ʭʦ-

ʣʦʜʦʚ. 

ʂʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʚ ʫʩʣʦʚʠʷʭ ʮʝʥʪʨʘʣʴʥʦʡ ʟʦʥʳ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʤ 

ʜʘʥʥʳʤ ʩʦʩʪʘʚʣʷʝʪ ï 410 ʤʤ, ʘ ʟʘ ʚʝʩʴ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʚ ʩʨʝʜʥʝʤ ʚʳʧʘʜʘʝʪ ï 234 ʤʤ. ʊʘʢ, ʚ ʘʧ-

ʨʝʣʝ ʤʝʩʷʮʝ ï 27 ʤʤ, ʤʘʝ ï 33 ʤʤ, ʠʶʥʝ ï 39 ʤʤ, ʠʶʣʝ ï 47 ʤʤ, ʘʚʛʫʩʪʝ ʠ ʩʝʥʪʷʙʨʝ ï 44 ʤʤ ʦʩʘʜʢʦʚ. 

ʉʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʪʝʧʣʦʛʦ ʧʝʨʠʦʜʘ ʩʦʩʪʘʚʣʷʝʪ 145-150 ʜʥʝʡ.  

ʋʯʝʪ ʯʠʩʣʘ ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʢ ʫʙʦʨʢʝ ʨʘʩʪʝʥʠʡ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʧʨʦʚʦʜʠʣʠ ʥʘ ʟʘʢʨʝʧʣʝʥʥʳʭ 

ʧʣʦʱʘʜʢʘʭ 0,25 ʤ
2
 ʧʦ ʧʨʦʙʥʳʤ ʩʥʦʧʘʤ. ʋʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʧʰʝʥʠʮʳ ʫʯʠʪʳʚʘʣʠ ʧʦ ʜʝʣʷʥʢʘʤ ʠ ʧʝʨʝ-

ʩʯʠʪʳʚʘʣʠ ʥʘ 14% ʚʣʘʞʥʦʩʪʴ. ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʦʩʥʦʚʥʦʛʦ ʫʛʣʝʚʦʜʘ ʟʝʨʥʘ ʧʰʝʥʠʮʳ ï ʢʨʘʭ-

ʤʘʣ, ʧʨʦʚʦʜʠʣʠ ʢʦʣʦʨʠʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ, ʧʦ ʤʝʪʦʜʠʢʝ ʦʧʠʩʘʥʥʦʡ ʅ. ʀ. ʗʩʪʨʝʙʦʚʠʯʝʤ ʠ ʌ. ʃ. ʂʘ-

ʣʠʥʠʥʦʡ (1962) [4]. ʆʧʨʝʜʝʣʝʥʠʝ ʪʘʢʠʭ ʫʛʣʝʚʦʜʦʚ, ʢʘʢ ʩʘʭʘʨʘ ʚ ʟʝʨʥʝ ʧʨʦʚʦʜʠʣʠ ʧʦ ʤʝʪʦʜʠʢʝ 

ɸ 
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ɸ. ʀ. ɽʨʤʘʢʦʚʘ (1987) [6]. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʭʦʜʠʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪ-

ʢʫ ʠ ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʢʦʨʨʝʣʷʮʠʦʥʥʦ-ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟʦʚ ʧʦ ɺ. ɸ. ɼʦʩʧʝʭʦʚʫ (1985) [4]. 

ɺ ʪʘʙʣʠʮʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠ-

ʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʧʦ ʦʙʱʝʤʫ ʯʠʩʣʫ ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʨʘʩʪʝʥʠʡ ʢ ʫʙʦʨʢʝ, ʘ 

ʪʘʢʞʝ ʧʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʫʛʣʝʚʦʜʦʚ ï ʢʨʘʭʤʘʣ ʠ ʩʘʭʘʨʘ. 

 

ʊʘʙʣʠʮʘ ï ʉʦʭʨʘʥʥʦʩʪʴ ʨʘʩʪʝʥʠʡ, ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ, ʩʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ʠ ʩʘʭʘʨʦʚ ʚ ʟʝʨʥʝ ʧʦʣʥʦʡ 

ʩʧʝʣʦʩʪʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ 

ʋʜʦʙʨʝʥʠʷ 

ʉʦʭʨʘʥ-

ʥʦʩʪʴ ʨʘʩ-

ʪʝʥʠʡ, % 

ʋʨʦʞʘʡ-

ʥʦʩʪʴ, ʪ/ʛʘ 

ʂʨʘʭ-

ʤʘʣ, % 

ʉʘʭʘʨʘ, % 

ʤʦʥʦ- ʠ ʜʠ-

ʩʘʭʘ-ʨʠʜʳ 

ʨʝʜʫʮʠ-

ʨʫʶʮʠʝ 
ʧʨʦʯʠʝ 

ɹʝʟ ʫʜʦʙʨʝʥʠʡ 86,4 1,36 61,5 1,85 0,56 0,25 

ʅʘʚʦʟ, 30 ʪ/ʛʘ 89,6 1,60 66,3 2,62 0,61 0,32 

ʉʫʭʦʝ ʦʨʛʫʜʦʙʨʝʥʠʝ 88,0 1,48 64,9 2,80 0,59 0,38 

ɾʠʜʢʦʝ ʦʨʛʫʜʦʙʨʝʥʠʝ 87,9 1,42 65,2 2,40 0,60 0,36 

ʉʨʝʜʥʝʝ ʧʦ ʫʜʦʙʨʝʥʠʷʤ 88,5 1,5 65,5 2,61 0,6 0,35 

ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ, % 14,85 1,98 12,7 5,6 6,2 4,1 

 

ʉʦʭʨʘʥʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʣʘ 86-89%. ʅʘʠʙʦʣʴʰʝʝ 

ʟʥʘʯʝʥʠʝ 89,6% ʙʳʣʦ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʥʘʚʦʟʘ, ʯʪʦ ʥʘ 3,2% ʚʳʰʝ, ʧʦ ʩʨʘʚʥʝʥʠ ʁʩ ʚʘʨʠʘʥʪʦʤ ʙʝʟ ʫʜʦʙ-

ʨʝʥʠʡ, ʠ ʥʘ 1,6-1,7% ʚʳʰʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʨʛʫʜʦʙʨʝʥʠʡ. 

ʋʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʟʘʚʠʩʠʤʘ ʦʪ ʪʘʢʠʭ ʬʘʢʪʦʨʦʚ, ʢʘʢ ʪʝʭʥʦʣʦʛʠʷ ʚʳʨʘʱʠʚʘʥʠʷ, ʫʩ-

ʣʦʚʠʷ ʢʣʠʤʘʪʘ, ʩʦʨʪʦʚʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʜʨ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʩʝ ʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘʧʨʘʚ-

ʣʝʥʦ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʠʥʪʝʥʩʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ ʧʰʝʥʠʮʳ ʠ ʜʨʫʛʠʭ ʢʫʣʴʪʫʨ, ʯʪʦ ʧʨʝʜʩʪʘʚ-

ʣʷʝʪ ʩʦʙʦʡ ʩʠʩʪʝʤʫ ʦʧʨʝʜʝʣʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʢʦʪʦʨʳʝ ʦʭʚʘʪʳʚʘʶʪ ʚʝʩʴ ʧʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦ-

ʛʦ ʫʨʦʞʘʷ, ʧʨʠʤʝʥʷʷ ʟʥʘʥʠʷ ʬʠʟʠʦʣʦʛʠʠ ʠ ʙʠʦʭʠʤʠʠ ʨʘʩʪʝʥʠʡ, ʩʦʙʣʶʜʘʷ ʘʛʨʦʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʚ 

ʩʚʦʝʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʠ ʦʧʨʝʜʝʣʷʶʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʨʦʞʘʷ ʠ ʝʛʦ ʢʘʯʝʩʪʚʦ [1, 6, 10]. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʩʨʝʜʥʝʤ ʟʘ ʛʦʜʳ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʧʦ ʚʩʝʤ ʚʘʨʠʘʥʪʘʤ ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʠʤʝʣʘ ʥʝʚʳʩʦʢʠʝ ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʱʠʝ 

ʟʥʘʯʝʥʠʷ ï 1,36-1,60 ʪ/ʛʘ. ɺʥʝʩʝʥʠʝ ʦʨʛʫʜʦʙʨʝʥʠʡ ʧʦʚʳʰʘʣʠ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ 

ʩʨʝʜʥʝʤ ʥʘ 0,14 ʪ/ʛʘ. ʅʘʠʙʦʣʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʧʨʠ ʚʥʝʩʝʥʠʠ ʚ ʢʘʯʝʩʪʚʝ ʫʜʦʙʨʝʥʠʷ ï 

ʥʘʚʦʟ. 

ʂʨʘʭʤʘʣ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʩʥʦʚʥʦʡ ʫʛʣʝʚʦʜ ʟʝʨʥʘ ʧʰʝʥʠʮʳ. ʆʥ ʩʦʜʝʨʞʠʪʩʷ ʚ ʵʥʜʦʩʧʝʨʤʝ ʚ 

ʪʢʘʥʠ, ʦʙʨʘʟʫʶʱʝʡʩʷ ʚ ʩʝʤʝʥʘʭ ʠ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ 48-62% ʚʩʝʡ ʤʘʩʩʳ ʟʝʨʥʘ. ʇʨʠ ʵʪʦʤ ʜʘʥʥʳʡ ʧʦʢʘ-

ʟʘʪʝʣʴ ʚʘʨʴʠʨʫʝʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʨʪʘ ʧʰʝʥʠʮʳ, ʝʸ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʠ ʫʩʣʦʚʠʡ ʧʨʦʠʟʨʘʩʪʘʥʠʷ [3, 12]. 

ɺ ʜʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʥʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʥʘʚʦʟʘ, 

ʯʪʦ ʥʘ 1,2% ʙʳʣʦ ʚʳʰʝ ʩʦʜʝʨʞʘʥʠʷ ʢʨʘʭʤʘʣʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ 

ʠ ʥʘ 4,8% ʚʳʰʝ ʚʘʨʠʘʥʪʘ ʙʝʟ ʫʜʦʙʨʝʥʠʡ. 

ɿʝʨʥʦ ʟʣʘʢʦʚʳʭ ʢʫʣʴʪʫʨ ʠʤʝʝʪ ʩʣʦʞʥʳʡ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʩʦʩʪʦʠʪ ʠʟ ʤʥʦʛʠʭ ʞʠʟʥʝʥʥʦ ʚʘʞ-

ʥʳʭ ʜʣʷ ʯʝʣʦʚʝʢʘ ʚʝʱʝʩʪʚ ï ʫʛʣʝʚʦʜʳ, ʙʝʣʢʠ, ʣʠʧʠʜʳ, ʬʝʨʤʝʥʪʳ, ʚʠʪʘʤʠʥʳ, ʧʠʛʤʝʥʪʳ ʠ ʜʨ. [7, 10].  

ʅʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʤʦʥʦ-ʠ ʜʠʩʘʭʘʨʠʜʦʚ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʩ ʩʫʭʠʤ ʦʨʛʘʥʠʯʝʩʢʠʤ ʫʜʦʙʨʝʥʠ-

ʝʤ, ʯʪʦ ʙʳʣʦ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ ʧʦʢʘʟʘʪʝʣʝʡ ʩ ʥʘʚʦʟʦʤ ʠ ʞʠʜʢʠʤ ʦʨʛʫʜʦʙʨʝʥʠʝʤ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʚʘʨʠʘʥ-

ʪʘ ʙʝʟ ʫʜʦʙʨʝʥʠʡ, ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʦʪʣʠʯʘʣʩʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʫʶ ʚʝʣʠʯʠʥʫ ï 34%. ʇʨʠʤʝʥʝʥʠʝ ʥʘʚʦʟʘ 

ʦʙʝʩʧʝʯʠʣʦ ʥʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʨʝʜʫʮʠʨʫʶʱʠʭ ʩʘʭʘʨʦʚ, ʩʦʜʝʨʞʘʥʠʝ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚ ʚʘʨʠʘʥʪʝ 

ʙʝʟ ʫʜʦʙʨʝʥʠʡ ʙʳʣʦ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ï ʥʘ 8%. 

ɿʘ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʪʝʣʠ ʩʦʭʨʘʥʥʦʩʪʠ ʨʘʩʪʝʥʠʡ, ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ, ʩʦʜʝʨʞʘʥʠʷ 

ʢʨʘʭʤʘʣʘ ʠ ʨʝʜʫʮʠʨʫʶʱʠʭ ʩʘʭʘʨʦʚ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʙʝʩʧʝʯʠʚʘʣʦʩʴ ʚʥʝʩʝʥʠʝʤ ʥʘʚʦʟʘ ʧʦ ʩʨʘʚʥʝ-

ʥʠ ʁʩ ʧʨʠʤʝʥʝʥʠʝʤ ʜʨʫʛʠʭ ʫʜʦʙʨʝʥʠʡ. ʄʦʥʦ-, ʜʠʩʘʭʘʨʠʜʳ ʠ ʧʨʦʯʠʝ ʩʘʭʘʨʘ ʠʤʝʣʠ ʥʘʠʚʳʩʰʠʝ ʟʥʘʯʝ-

ʥʠʷ ʧʨʠ ʚʥʝʩʝʥʠʠ ʩʫʭʦʛʦ ʦʨʛʫʜʦʙʨʝʥʠʷ. 

ɿʘʢʣʶʯʝʥʠʝ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ ʩʨʝʜʥʝʤ ʟʘ ʛʦʜʳ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠʤʝʥʝ-

ʥʠʝ ʥʘʚʦʟʘ, ʩʫʭʦʛʦ ʠ ʞʠʜʢʦʛʦ ʦʨʛʫʜʦʙʨʝʥʠʷ ʦʢʘʟʳʚʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʫʨʦʞʘʡʥʦʩʪʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, ʘ ʪʘʢʞʝ ʚʳʩʦʢʫʶ ʩʦʭʨʘʥʥʦʩʪʴ ʝʝ ʨʘʩʪʝʥʠʡ ʢ ʫʙʦʨʢʝ. ʅʘʠʙʦʣʴʰʘʷ ʫʨʦ-

ʞʘʡʥʦʩʪʴ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ, ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʚ ʢʘʯʝʩʪʚʝ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʜʦʙʨʝʥʠʷ ï ʥʘʚʦʟ, ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʫʭʦʛʦ ʦʨʛʫʜʦʙʨʝʥʠʷ ʠ ʝʱʝ ʥʝ-

ʩʢʦʣʴʢʦ ʥʠʞʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʞʠʜʢʦʛʦ ʦʨʛʫʜʦʙʨʝʥʠʷ. ʉʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ʙʳʣʦ ʚʳʩʦʢʠʤ ʧʨʠ ʧʨʠʤʝ-

ʥʝʥʠʠ ʥʘʚʦʟʘ, ʤʦʥʦ-, ʜʠʩʘʭʘʨʠʜʦʚ ʠ ʧʨʦʯʠʭ ʩʘʭʘʨʦʚ ï ʧʨʠ ʚʥʝʩʝʥʠʠ ʩʫʭʦʛʦ ʦʨʛʫʜʦʙʨʝʥʠʷ.  
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ɸnnotation 
While cultivating spring wheat: clean fallow ï winter wheat ï spring wheat; with different tillage sys-

tems, including those without autumn tillage; without fertilizers and application of N60P60K60 the data on 

crop yield, content of protein and starch in grain, profitability of production have been obtained. The highest 

profitability is in the variant without fall tillage and without fertilizers. 
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ʨʠʦʨʠʪʝʪʥʘʷ ʟʘʜʘʯʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ï ʧʦʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʢʫʣʴ-

ʪʫʨ ʩ ʥʘʠʤʝʥʴʰʠʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʫʱʝʨʙʦʤ. ʇʨʠʤʝʥʝʥʠʝ ʪʦʡ ʠʣʠ ʠʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʩʝʣʴ-

ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʟʥʘʯʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʦʚ, ʢʦʪʦʨʳʝ ʫʩʦʚʝʨʰʝʥʩʪʚʫʶʪ ʧʨʦʮʝʩʩ 

ʚʦʟʜʝʣʳʚʘʥʠʷ, ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʧʦʚʳʰʝʥʥʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ 

[1]. ɺʳʙʦʨ ʤʝʪʦʜʦʚ ʘʛʨʦʪʝʭʥʦʣʦʛʠʠ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ: ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʢʫʣʴʪʫʨʘ, 

ʩʦʨʪ, ʧʦʯʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. 

ʉʦʚʨʝʤʝʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʟʝʤʣʝʜʝʣʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʙʦʨ ʩʝʚʦʦʙʦʨʦʪʘ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʨʘʩʩʯʠʪʘʥʥʳʭ ʜʦʟ ʠ ʚʠʜʦʚ ʫʜʦʙ-

ʨʝʥʠʡ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʦʯʚʦʟʘʱʠʪʥʳʤʠ ʤʝʨʦʧʨʠʷʪʠʷʤʠ [2].  

ʕʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʟʝʨʥʦʚʳʭ ʤʦʞʥʦ ʥʘʟʚʘʪʴ 

ʧʨʠʤʝʥʝʥʠʝ ʧʨʷʤʦʛʦ ʩʝʚʘ. ʕʪʦʪ ʧʨʠʝʤ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʪʘʢʠʭ ʪʨʫʜʦʝʤʢʠʭ ʠ ʵʥʝʨʛʦʟʘʪʨʘʪʥʳʭ ʨʘʙʦʪ, 

ʢʘʢ ʚʩʧʘʰʢʘ, ʢʦʛʜʘ ʧʝʨʝʚʦʨʘʯʠʚʘʶʪʩʷ ʪʦʥʥʳ ʟʝʤʣʠ, ʠ ʩʞʠʛʘʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʛʦʨʶʯʝʛʦ [3], ʘ 

ʪʘʢʞʝ ʩʦʭʨʘʥʠʪʴ ʚʣʘʛʫ ʚ ʧʦʯʚʝ ʠ ʥʝ ʨʘʟʨʫʰʘʪʴ ʝʝ ʩʪʨʫʢʪʫʨʳ [2, 3].  

ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠʤʝʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʦʙʲʝʜʠ-

ʥʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʮʝʧʦʯʝʢ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ. ɻʣʘʚʥʘʷ ʮʝʣʴ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʵʪʦ ï 

ʩʥʠʞʝʥʠʝ ʧʨʦʮʝʥʪʘ ʨʫʯʥʦʛʦ ʪʨʫʜʘ ʠ ʘʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠ ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʩʝʣʴʭʦʟ-

ʤʘʰʠʥ. ʂʘʢ ʧʨʘʚʠʣʦ, ʵʪʦ ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʘʷ ʪʝʭʥʠʢʘ: ʦʧʨʳʩʢʠʚʘʪʝʣʠ, ʪʨʘʢʪʦʨʳ, ʢʫʣʴʪʠʚʘʪʦʨʳ, ʧʣʫʛʠ, 

ʫʙʦʨʦʯʥʳʝ ʢʦʤʙʘʡʥʳ [4].  

ɺʘʞʥʝʡʰʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ ʷʚʣʷʝʪʩʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʠʝʤʦʚ ʘʛ-

ʨʦʪʝʭʥʠʢʠ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʷʚʣʷʶʪʩʷ ʚʳʙʦʨ ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ ʠ ʬʦʥʘ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ [5].  

ʈʘʙʦʪʘ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʫʩʣʦʚʠʷʭ ʣʝʩʦʩʪʝʧʠ ɿʘʚʦʣʞʴʷ ʥʘ ʦʧʳʪʥʦʤ ʧʦʣʝ ʉʘʤʘʨʩʢʦʛʦ ɻɸʋ ʠ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʥʦʛʦʣʝʪʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ɸʥʘʣʠʪʠʯʝʩʢʘʷ ʯʘʩʪʴ ʨʘʙʦʪʳ ʚʳʧʦʣʥʝʥʘ ʥʘ ʢʘʬʝʜʨʝ çʉʘʜʦʚʦʜʩʪʚʦ, ʙʦʪʘʥʠʢʘ ʠ ʬʠʟʠʦʣʦʛʠʷ ʨʘʩ-

ʪʝʥʠʡè ʉʘʤʘʨʩʢʦʛʦ ɻɸʋ. ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚ ʛʦʜʳ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʭʘʨʘʢ-

ʪʝʨʥʳʤʠ ʜʣʷ ʶʞʥʦʡ ʯʘʩʪʠ ʣʝʩʦʩʪʝʧʠ ɿʘʚʦʣʞʴʷ. ɻʠʜʨʦʪʝʨʤʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʩʦʩʪʘʚʣʷʣ 0,9, ʠ ʥʝ-

ʥʘʤʥʦʛʦ ʦʪʣʠʯʘʣʩʷ ʦʪ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʛʦ ï 0,83. 

ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ï ʯʝʨʥʦʟʝʤ ʪʠʧʠʯʥʳʡ ʩʨʝʜʥʝʛʫʤʫʩʥʳʡ ʩʨʝʜʥʝʤʦʱʥʳʡ ʪʷʞʝʣʦʩʫʛʣʠʥʠ-

ʩʪʳʡ ʩ ʨʝʘʢʮʠʝʡ ʩʨʝʜʳ (ʨH) ʙʣʠʟʢʦʡ ʢ ʥʝʡʪʨʘʣʴʥʦʡ [6]. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʣʦ ʟʝʨʥʦ ʨʘʡ-

ʦʥʠʨʦʚʘʥʥʦʛʦ ʩʦʨʪʘ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʂʠʥʝʣʴʩʢʘʷ 59, ʢʦʪʦʨʘʷ ʚʳʨʘʱʠʚʘʣʘʩʴ ʚ ʟʚʝʥʝ ʟʝʨʥʦʧʘ-

ʨʦʚʦʛʦ ʩʝʚʦʦʙʦʨʦʪʘ: ʯʠʩʪʳʡ ʧʘʨ ï ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ ï ʷʨʦʚʘʷ ʧʰʝʥʠʮʘ [7]. ʇʨʠʤʝʥʷʣʠ ʩʣʝʜʫʶʱʠʝ ʩʠʩ-

ʪʝʤʳ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ: ʚʩʧʘʰʢʘ ï ʣʫʱʝʥʠʝ ʥʘ 6-8 ʩʤ, ʚʩʧʘʰʢʘ ʥʘ ʛʣʫʙʠʥʫ 20-22 ʩʤ ʧʦʜ ʷʨʦ-

ʚʫʶ ʧʰʝʥʠʮʫ; ʨʳʭʣʝʥʠʝ ï ʣʫʱʝʥʠʝ ʥʘ 6-8 ʩʤ, ʨʳʭʣʝʥʠʝ ʥʘ ʛʣʫʙʠʥʫ 10-12 ʧʦʜ ʷʨʦʚʫʶ ʧʰʝʥʠʮʫ; ʙʝʟ 

ʦʩʝʥʥʝʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ï ʦʩʝʥʥʷʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʥʝ ʧʨʦʚʦʜʠʣʘʩʴ, ʘ ʧʦʩʣʝ ʫʙʦʨʢʠ ʧʨʝʜʰʝ-

ʩʪʚʝʥʥʠʢʦʚ ʧʨʠʤʝʥʷʣʩʷ ʛʝʨʙʠʮʠʜ ʩʧʣʦʰʥʦʛʦ ʜʝʡʩʪʚʠʷ çʊʦʨʥʘʜʦè ʚ ʜʦʟʝ 3 ʣ/ʛʘ. ʉʦʣʦʤʘ ʠʟʤʝʣʴʯʘʣʘʩʴ ʠ 

ʦʩʪʘʚʣʷʣʘʩʴ ʥʘ ʧʦʣʝ [8]. 

ʅʘ ʧʦʩʝʚʘʭ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʧʨʠʤʝʥʷʣʠʩʴ ʚʘʨʠʘʥʪʳ ʙʝʟ ʫʜʦʙʨʝʥʠʡ ʠ ʚʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʚʦ 

ʚʨʝʤʷ ʩʝʚʘ N60P60K60. 

ʇʦʩʝʚʳ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʛʝʨʙʠʮʠʜʦʤ ʇʫʤʘ ʩʫʧʝʨ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,8 ʣ/ʛʘ ʚ ʬʘʟʫ ʢʫʱʝʥʠʷ [9]. 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
ʋʯʸʪ ʫʨʦʞʘʷ ʠ ʜʨʫʛʠʝ ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʧʦ ʤʝʪʦʜʠʢʝ ɻʦʩʢʦʤʠʩʩʠʠ ʧʦ 

ʩʦʨʪʦʠʩʧʳʪʘʥʠʶ (1971) [10].  

ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʘ ʧʨʦʚʦʜʠʣʠ ʤʠʢʨʦʦʧʨʝʜʝʣʝʥʠʝʤ ʧʦ ɹʠʫʨʝʪʫ, ʢʦʣʦʨʠʤʝʪʨʠʯʝʩʢʠʤ 

ʤʝʪʦʜʦʤ [11]. 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʨʘʭʤʘʣʘ ʧʨʦʚʦʜʠʣʠ ʧʦ ʨʝʘʢʮʠʠ ʢʨʘʭʤʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩ ʡʦʜʦʤ ʚ ʢʠʩʣʦʡ ʩʨʝʜʝ, 

ʢʦʣʦʨʠʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ [12]. 

ʇ 
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ʈʘʩʯʝʪ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʚʦʜʠʣʩʷ ʧʦ ʥʦʨʤʘʪʠʚʥʳʤ ʟʘʪʨʘʪʘʤ ʚ ɺʎ ʉʘʤʘʨʩʢʦʛʦ 

ɻɸʋ [13]. 

ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ 

Excel Windows 2010, ʧʦ ɹ.ɸ. ɼʦʩʧʝʭʦʚʫ [14]. 

ʈʝʟʫʣʴʪʘʪʳ ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɺ ʩʨʝʜʥʝʤ ʟʘ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʚ ʟʚʝʥʝ ʩʝʚʦʦʙʦʨʦ-

ʪʘ ʩ ʯʠʩʪʳʤ ʧʘʨʦʤ ʠʟʤʝʥʷʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 1,34ï1,53 ʪ/ʛʘ (ʪʘʙʣ.1).  

 

ʊʘʙʣʠʮʘ 1 ï ʋʨʦʞʘʡʥʦʩʪʴ, ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʠ ʢʨʘʭʤʘʣʘ ʚ ʟʝʨʥʝ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʚ ʬʘʟʝ ʧʦʣʥʦʡ  

ʩʧʝʣʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʠ ʫʜʦʙʨʝʥʠʡ, ʚ ʩʨʝʜʥʝʤ ʟʘ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʉʧʦʩʦʙʳ  

ʦʙʨʘʙʦʪʢʠ 

ʧʦʯʚʳ 

ʋʜʦʙʨʝʥʠʷ 
ʋʨʦʞʘʡʥʦʩʪʴ, 

ʪ/ʛʘ 

ʉʦʜʝʨ-

ʞʘʥʠʝ 

ʙʝʣʢʘ, % 

ʉʙʦʨ  

ʙʝʣʢʘ, ʪ/ʛʘ 

ʂʨʘʭʤʘʣ, 

% 

ʆʪʥʦ-

ʰʝʥʠʝ 

ʢʨʘʭʤʘʣʘ 

ʢ ʙʝʣʢʫ 

ʈʝʥʪʘ-

ʙʝʣʴ-

ʥʦʩʪʴ, % 

ɺʩʧʘʰʢʘ 
ɹʝʟ ʫʜʦʙʨʝʥʠʡ 1,37 12,4 0,17 61,8 4,98 81 

N60P60K60 1,53 13,1 0,21 66,2 5,05 74 

ʈʳʭʣʝʥʠʝ 
ɹʝʟ ʫʜʦʙʨʝʥʠʡ 1,35 12,1 0,16 64,4 5,32 91 

N60P60K60 1,50 12,6 0,19 68,1 5,40 89 

ɹʝʟ ʦʩʝʥʥʝʡ 

ʤʝʭʘʥʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ 

ɹʝʟ ʫʜʦʙʨʝʥʠʡ 1,34 11,9 0,16 65,2 5,47 99 

N60P60K60 1,49 12,5 0,19 69,4 5,55 97 

ʉʨʝʜʥʝʝ, ʙʝʟ ʫʜʦʙʨʝʥʠʡ 1,35 12,1 0,16 63,8 5,26  

ʉʨʝʜʥʝʝ, N60P60K60 1,51 12,7 0,20 67,9 5,33  

ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ, V, % 11 4 ï 7 ï ï 

 

ʅʘʠʙʦʣʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʦʪʤʝʯʘʣʘʩʴ ʚ ʚʘʨʠʘʥʪʝ ʧʦ ʚʩʧʘʰʢʝ ʧʨʠ ʚʥʝʩʝʥʠʠ 

ʫʜʦʙʨʝʥʠʡ ʠ ʨʘʚʥʷʣʘʩʴ 1,53 ʪ/ʛʘ. ʇʨʠ ʵʪʦʤ ʚ ʚʘʨʠʘʥʪʝ çʨʳʭʣʝʥʠʝè, ʧʦ ʩʨʘʚʥʝʥʠʶ, ʩʦ çʚʩʧʘʰʢʦʡè ʫʨʦ-

ʞʘʡʥʦʩʪʴ ʙʳʣʘ ʥʠʞʝ ʥʘ 2%, ʙʝʟ ʦʩʝʥʥʝʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ï ʥʠʞʝ ʥʘ 3%. ɺʥʝʩʝʥʠʝ 

ʫʜʦʙʨʝʥʠʡ ʧʦʚʳʰʘʣʦ ʫʨʦʞʘʡʥʦʩʪʴ ʚ ʩʨʝʜʥʝʤ ʥʘ 11%. 

ʉʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʟʝʨʥʝ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʝʛʦ ʢʦʣʠʯʝʩʪʚʦ ʙʳʣʦ ʧʦ 

ʚʩʧʘʰʢʝ ʠ ʧʨʠ ʚʥʝʩʝʥʠʠ ʫʜʦʙʨʝʥʠʡ ʠ ʩʦʩʪʘʚʠʣʦ 13,1%. ʇʨʠ ʵʪʦʤ ʚ ʚʘʨʠʘʥʪʝ çʨʳʭʣʝʥʠʝè ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩʦ çʚʩʧʘʰʢʦʡè ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʙʳʣʦ ʥʠʞʝ ʥʘ 4%, ʙʝʟ ʦʩʝʥʥʝʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʙʳʣʦ 

ʥʠʞʝ ï ʥʘ 5%. ɺʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʧʦʚʳʰʘʣʦ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʩʨʝʜʥʝʤ ʥʘ 5%. 

ʇʦʢʘʟʘʪʝʣʴ ʧʦʢʘʟʳʚʘʶʱʠʡ ʚʳʭʦʜ ʙʝʣʢʘ ʩ ʦʜʥʦʛʦ ʛʝʢʪʘʨʘ ʵʪʦ ï ʚʳʭʦʜ ʙʝʣʢʘ. ʅʘʠʙʦʣʴʰʠʡ ʚʳʭʦʜ 

ʙʝʣʢʘ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʚ ʚʘʨʠʘʥʪʝ çʚʩʧʘʰʢʘè ʩ ʚʥʝʩʝʥʠʝʤ ʫʜʦʙʨʝʥʠʡ ʠ ʙʳʣ ʨʘʚʝʥ 0,21 ʪ/ʛʘ. ɺʘʨʠʘʥʪʳ 

çʨʳʭʣʝʥʠʝè ʠ ʙʝʟ ʦʩʝʥʥʝʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʚʩʧʘʰʢʦʡ ʚ ʨʘʚʥʦʡ ʤʝʨʝ 

ʥʘ 9% ʦʪʣʠʯʘʣʠʩʴ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʙʝʣʢʘ. ɺʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʧʦʚʳʰʘʣʦ ʚʳʭʦʜ ʙʝʣʢʘ ʚ ʩʨʝʜʥʝʤ ʥʘ 5%. 

ʉʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ʚ ʟʝʨʥʝ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʥʘʠʤʝʥʴʰʝʝ ʝʛʦ ʢʦʣʠʯʝʩʪʚʦ ʦʪʤʝ-

ʯʘʣʦʩʴ ʧʦ ʚʩʧʘʰʢʝ, ʙʝʟ ʫʜʦʙʨʝʥʠʡ ʠ ʩʦʩʪʘʚʠʣʦ 61,8 %. ɺʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʧʦʚʳʰʘʣʦ ʩʦʜʝʨʞʘʥʠʝ 

ʢʨʘʭʤʘʣʘ ʚ ʩʨʝʜʥʝʤ ʥʘ 6%. ɺ ʚʘʨʠʘʥʪʝ ʨʳʭʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʚʩʧʘʰʢʦʡ ʙʳ-

ʣʦ ʚʳʰʝ ʥʘ 3%, ʙʝʟ ʦʩʝʥʥʝʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ï ʥʘ 5%.  

ʇʦʢʘʟʘʪʝʣʴ ʦʪʥʦʰʝʥʠʝ ʢʨʘʭʤʘʣʘ ʢ ʙʝʣʢʫ ʦʧʨʝʜʝʣʷʝʪ ʧʠʱʝʚʫʶ ʮʝʥʥʦʩʪʴ ʟʝʨʥʘ ʚ ʧʠʱʝʚʳʭ ʝʜʠ-

ʥʠʮʘʭ. ʈʘʩʯʝʪ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ ʟʝʨʥʘ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʤʝʥʴʰʘʷ ʝʛʦ ʚʝʣʠʯʠʥʘ ʦʪʤʝ-

ʯʘʣʘʩʴ ʧʦ ʚʩʧʘʰʢʝ, ʙʝʟ ʫʜʦʙʨʝʥʠʡ ʠ ʩʦʩʪʘʚʠʣʘ 5 ʝʜʠʥʠʮ. ɺʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʧʦʚʳʰʘʣʦ ʧʠʱʝʚʫʶ 

ʮʝʥʥʦʩʪʴ ʟʝʨʥʘ ʚ ʩʨʝʜʥʝʤ ʥʘ 1,4 ʝʜʠʥʠʮ. ɺ ʚʘʨʠʘʥʪʝ ʨʳʭʣʝʥʠʝ ʧʠʱʝʚʘʷ ʮʝʥʥʦʩʪʴ ʟʝʨʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩʦ ʚʩʧʘʰʢʦʡ ʙʳʣʘ ʚʳʰʝ ʥʘ 6,5 ʝʜʠʥʠʮ, ʙʝʟ ʦʩʝʥʥʝʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʠʱʝʚʘʷ ʮʝʥʥʦʩʪʴ 

ʟʝʨʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʚʩʧʘʰʢʦʡ ʙʳʣʘ ʚʳʰʝ ʥʘ 9 ʝʜʠʥʠʮ.  

ɺʘʞʥʝʡʰʠʤ ʢʨʠʪʝʨʠʝʤ ʚ ʦʮʝʥʢʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦ-

ʙʘʭ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʠ ʧʨʠʤʝʥʝʥʠʠ ʫʜʦʙʨʝʥʠʡ ʷʚʣʷʝʪʩʷ ʠʭ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʢʦʪʦʨʘʷ 

ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʧʦʚʳʰʝʥʠʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ. ɺʩʝ ʵʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʟʘʪʨʘʪ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ. 

ɺ ʩʨʝʜʥʝʤ ʟʘ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʙʳʣ ʧʦʣʫʯʝʥ ʚ ʚʘ-

ʨʠʘʥʪʝ ʙʝʟ ʦʩʝʥʥʝʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʙʝʟ ʫʜʦʙʨʝʥʠʡ ʠ ʨʘʚʥʷʣʩʷ 99 %. ɺʥʝʩʝʥʠʝ ʫʜʦʙʨʝ-

ʥʠʡ ʧʦʚʳʰʘʣʦ ʫʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʚ ʩʨʝʜʥʝʤ ʥʘ 4 %. ɺ ʚʘʨʠʘʥʪʝ çʨʳʭʣʝʥʠʝè ʫʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴ-

ʥʦʩʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʘʨʠʘʥʪʦʤ ʙʝʟ ʦʩʝʥʥʝʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʙʳʣ ʥʠʞʝ ʥʘ 8%. ɺ ʚʘʨʠ-
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ʘʥʪʝ çʚʩʧʘʰʢʘè ʫʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʘʨʠʘʥʪʦʤ ʙʝʟ ʦʩʝʥʥʝʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘ-

ʙʦʪʢʠ ʧʦʯʚʳ, ʙʳʣ ʥʠʞʝ ʥʘ ʟʥʘʯʠʪʝʣʴʥʫʶ ʚʝʣʠʯʠʥʫ ï 23%.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʟʥʘʯʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ, ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʘ ʠ 

ʚʳʭʦʜʘ ʙʝʣʢʘ ʩ ʦʜʥʦʛʦ ʛʝʢʪʘʨʘ ʟʝʨʥʘ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʜʘʥʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʦʪʤʝʯʘʣʦʩʴ ʧʦ ʚʩʧʘʰʢʝ ʠ ʧʨʠ ʚʥʝʩʝʥʠʠ ʫʜʦʙʨʝʥʠʡ ʠ ʩʦʩʪʘʚʠʣʦ 1,53, 13,1, 0,21%, ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ. ʇʨʠ ʵʪʦʤ, ʚ ʚʘʨʠʘʥʪʘʭ ʨʳʭʣʝʥʠʝ ʠ ʙʝʟ ʦʩʝʥʥʝʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʫʨʦʞʘʡʥʦʩʪʴ, 

ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʠ ʚʳʭʦʜ ʙʝʣʢʘ ʩ ʦʜʥʦʛʦ ʛʝʢʪʘʨʘ ʧʦʢʘʟʘʪʝʣʠ ʫʤʝʥʴʰʘʣʠʩʴ ʚ ʨʘʚʥʦʡ ʤʝʨʝ ʥʘ 2%. ɺʥʝ-

ʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʧʦʚʳʰʘʣʦ ʫʨʦʞʘʡʥʦʩʪʴ ʚ ʩʨʝʜʥʝʤ ʥʘ 11, 5 ʠ 5%. 

ɿʥʘʯʝʥʠʷ ʩʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ʚ ʟʝʨʥʝ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ, ʦʪʥʦʰʝʥʠʝ ʢʨʘʭʤʘʣʘ ʢ ʙʝʣʢʫ ʠ ʫʨʦʚʝʥʴ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʠʤʝʥʴʰʝʝ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʙʳʣʦ ʧʦ ʚʩʧʘʰʢʝ, ʙʝʟ ʫʜʦʙʨʝʥʠʡ ʠ ʩʦʩʪʘʚʠʣʦ 

61,8, 5,0 ʠ 81%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʧʦʚʳʰʘʣʦ ʩʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ, ʦʪʥʦʰʝʥʠʝ 

ʢʨʘʭʤʘʣʘ ʢ ʙʝʣʢʫ ʠ ʫʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ, ʚ ʩʨʝʜʥʝʤ ʥʘ 6%, 1,4 ʝʜʠʥʠʮ ʠ ʥʘ 4 %, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ 

ʚʘʨʠʘʥʪʝ çʨʳʭʣʝʥʠʝè ʩʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ʚ ʟʝʨʥʝ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ, ʦʪʥʦʰʝʥʠʝ ʢʨʘʭʤʘʣʘ ʢ ʙʝʣʢʫ ʠ 

ʫʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʙʳʣʠ ʚʳʰʝ ʥʘ 3%, 6,5 ʝʜʠʥʠʮ, 8%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɹʝʟ ʦʩʝʥʥʝʡ ʤʝʭʘʥʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʩʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ʚʳʰʝ ʥʘ 5%, 9 ʝʜʠʥʠʮ, ʥʠʞʝ ʥʘ ʟʥʘʯʠʪʝʣʴʥʫʶ ʚʝʣʠʯʠʥʫ ï 23%. 

ʋʨʦʚʝʥʴ ʩʦʚʦʢʫʧʥʦʡ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʥʘ ʜʘʥʥʳʭ ʚʘʨʠʘʥʪʘʭ ʩʦʩʪʘʚʠʣ ʚ ʟʚʝʥʝ ʩʝʚʦʦʙʦʨʦʪʘ ʩ ʯʠʩ-

ʪʳʤ ʧʘʨʦʤ ï 40,16 %, ʠ ʙʳʣ ʪʘʢʞʝ ʚ 1,2ï2,4 ʨʘʟʘ ʤʝʥʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦ-

ʩʪʴʶ. 

ʕʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʧʦʢʘʟʳ-

ʚʘʝʪ, ʯʪʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʷʚʣʷʶʪʩʷ ʚʘʨʠʘʥʪʳ ʚ 

ʟʚʝʥʝ ʩʝʚʦʦʙʦʨʦʪʘ ʩ ʯʠʩʪʳʤ ʙʝʟ ʦʩʝʥʥʝʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʠ ʧʨʠʤʝʥʝʥʠʝʤ ʫʜʦʙʨʝʥʠʡ. 
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ʥʦʛʦʣʝʪʥʠʝ ʙʦʙʦʚʳʝ ʢʫʣʴʪʫʨʳ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʚʳʩʦʢʦʙʝʣʢʦʚʳʭ ʢʦʨʤʦʚ ʥʘ ʂʫʙʘʥʠ 

[1, 7]. ʉʦʟʜʘʥʠʝ ʥʦʚʳʭ ʟʠʤʦʩʪʦʡʢʠʭ ʠ ʞʘʨʦʩʪʦʡʢʠʭ ʩʦʨʪʦʚ ʢʣʝʚʝʨʘ, ʢʦʟʣʷʪʥʠʢʘ ʢʦʨʤʦʚʦʛʦ, 

ʣʷʜʚʝʥʮʘ ʧʪʠʯʴʝʛʦ ʧʦʟʚʦʣʠʣʦ ʧʨʠʚʣʝʯʴ ʵʪʠ ʢʫʣʴʪʫʨʳ ʢ ʦʨʦʰʘʝʤʦʤʫ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʫ ʚ ʨʝʛʠʦʥʝ [5]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʦʚʦʜʷʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʘʜʘʧʪʘʮʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʩʦʨʪʦʚ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʙʦ-

ʙʦʚʳʭ ʢʫʣʴʪʫʨ ʢ ʫʩʣʦʚʠʷʤ ʨʝʛʠʦʥʘ [3]. ɺ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʝ ʠʩʧʳʪʘʥʠʝ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʩʦʨʪʘ ʢʣʝʚʝʨʘ 

ʣʫʛʦʚʦʛʦ, ʛʘʣʝʛʠ ʢʦʨʤʦʚʦʡ, ʪʨʠʣʠʩʪʥʠʢ ʧʪʠʯʠʡ, ʚʠʢʘ ʢʨʘʝʚʠʜʥʘʷ, ʘ ʪʘʢʞʝ ʥʦʚʳʝ ʠʥʪʝʥʩʠʚʥʳʝ ʩʦʨʪʘ 

ʣʶʮʝʨʥʳ. 

ʋʯʝʙʥʦ-ʦʧʳʪʥʦʝ ʭʦʟʷʡʩʪʚʦ çʂʫʙʘʥʴè ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ, ʚ 

ʧʨʠʢʫʙʘʥʩʢʦʤ ʨʘʚʥʠʥʥʦʤ ʨʘʡʦʥʝ, ʚ ʟʦʥʝ ʚʳʱʝʣʦʯʝʥʥʳʭ ʯʝʨʥʦʟʸʤʦʚ. ʎʝʥʪʨʘʣʴʥʘʷ ʫʩʘʜʴʙʘ ʭʦʟʷʡʩʪʚʘ 

ʥʘʭʦʜʠʪʩʷ ʚ ʩʪʘʥʠʮʝ ɽʣʠʟʘʚʝʪʠʥʩʢʦʡ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʟʘʧʘʜʥʝʝ ʛʦʨʦʜʘ ʂʨʘʩʥʦʜʘʨʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 10 ʢʤ. 

ʊʝʨʨʠʪʦʨʠʷ ʭʦʟʷʡʩʪʚʘ ʠʤʝʝʪ ʨʘʚʥʠʥʥʳʡ ʨʝʣʴʝʬ. ʇʦʯʚʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʯʝʨʥʦʟʸʤʦʤ ʩʦ ʩʨʝʜʥʝʡ 

ʤʦʱʥʦʩʪʴʶ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ 147 ʩʤ. 

ʌʦʩʬʦʨʥʳʝ ʠ ʢʘʣʠʡʥʳʝ ʫʜʦʙʨʝʥʠʷ ʚʥʦʩʠʣʠ ʚ ʧʦʜʚʦʠ ʚ ʨʘʩʯʝʪʥʳʭ ʜʦʟʘʭ ʧʦʜ ʟʷʙʣʝʚʫʶ ʚʩʧʘʰʢʫ, 

ʘʟʦʪʥʳʝ ï ʯʘʩʪʷʤʠ, ʧʦʜ ʢʘʞʜʳʡ ʫʢʦʩ. ʅʦʨʤʘ ʚʳʩʝʚʘ ʢʣʝʚʝʨʘ ʠ ʣʷʜʚʝʥʮʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ - 9 ʤʣʥ, ʚʠʢʠ 

ʢʨʘʝʚʠʜʥʦʡ ʠ ʛʘʣʝʛʠ ʢʦʨʤʦʚʦʡ ï 6, ʣʶʮʝʨʥʳ ï 7,5 ʤʣʥ ʚʩʭʦʞʠʭ ʩʝʤʷʥ ʥʘ 1 ʛʘ. ʇʦʩʝʚ ʢʫʣʴʪʫʨ ʧʨʦʚʦʜʠ-

ʣʠ ʚʝʩʥʦʡ ʧʦʜ ʧʦʢʨʦʚ ʦʚʩʘ ʩ ʥʦʨʤʦʡ ʚʳʩʝʚʘ 3,5 ʤʣʥ/ʛʘ. ʇʨʠ ʧʦʩʝʚʝ ʪʨʘʚ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝ-

ʨʠʦʜʘ ʧʦʜʜʝʨʞʠʚʘʣʠ ʧʨʝʜʧʦʣʠʚʥʦʡ ʧʦʨʦʛ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ 80 %. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ 

ʠ ʛʦʜʘ ʞʠʟʥʠ ʪʨʘʚʦʩʪʦʷ ʧʦʣʠʚʥʘʷ ʥʦʨʤʘ ʢʦʣʝʙʘʣʘʩʴ ʦʪ 2,1 ʜʦ 3,6 ʪʳʩ. ʤ3/ʛʘ. 

ʍʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʙʠʦʤʘʩʩʳ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ 

ʟʘʤʝʪʥʦ ʨʘʟʣʠʯʘʝʪʩʷ ʜʣʷ ʚʠʜʦʚ ʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ N 3,5 ï 4,0 % ʦʪʤʝʯʝʥʦ ʚ 

ʩʫʭʦʤ ʚʝʱʝʩʪʚʝ ʣʶʮʝʨʥʳ ʠ ʢʦʟʣʷʪʥʠʢʘ, ʧʦʢʘʟʘʪʝʣʠ ʥʘ ʫʨʦʚʥʝ 3,2 % ï ʚʠʢʠ ʢʦʨʦʥʦʚʘʥʥʦʡ ʠ 2,6-2,9 % ï 

ʣʷʜʚʝʥʮʘ ʠ ʢʣʝʚʝʨʘ ʣʫʛʦʚʦʛʦ. ʂʦʣʠʯʝʩʪʚʦ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ʩʦʩʪʘʚʠʣʦ 21,9-25,0, 20,3 ʠ 16,2-18,2 % ʩʦ-

ʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʦʜʝʨʞʘʥʠʝ ʢʣʝʪʯʘʪʢʠ ʚ ʨʘʩʪʝʥʠʷʭ ʣʘʧʯʘʪʢʠ, ʢʣʝʚʝʨʘ ʠ ʣʶʮʝʨʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ 18,5-

24,4, ʢʦʟʣʷʪʥʠʢʘ ʢʦʨʤʦʚʦʛʦ ʠ ʚʠʢʠ ʢʦʨʦʥʦʚʘʥʥʦʡ ï 24,5-26,3 %. ʂʦʣʠʯʝʩʪʚʦ ʙʝʟʘʟʦʪʠʩʪʳʭ ʵʢʩʪʨʘʢʪʠʚ-

ʥʭr ʚʝʱʝʩʪʚ ʚʘʨʴʠʨʦʚʘʣʦ ʚ ʵʪʠʭ ʢʫʣʴʪʫʨʘʭ ʦʪ 33,0 ʜʦ 45,7%. 

ʂʘʯʝʩʪʚʦ ʢʦʨʤʘ ʠʟ ʠʩʩʣʝʜʫʝʤʳʭ ʢʫʣʴʪʫʨ ʦʮʝʥʠʚʘʣʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ ʠ ʤʝʪʘʙʦ-

ʣʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʠʱʝʚʳʭ ʝʜʠʥʠʮ (0,62-0,68) ʙʳʣʦ ʚ ʙʠʦʤʘʩʩʝ ʣʫʛʦʚʦʛʦ 

ʢʣʝʚʝʨʘ, ʢʦʨʤʦʚʦʡ ʛʘʣʝʛʠ ʠ ʪʨʠʣʠʩʪʥʠʢʘ ʧʪʠʯʴʝʛʦ. ʉʘʤʳʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʤʝʪʘʙʦʣʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ - 

10,3 ʄɼʞ ï ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʨʘʩʪʝʥʠʡ ʣʫʛʦʚʦʛʦ ʢʣʝʚʝʨʘ. ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʙʝʣʢʘ ʦʪʣʠʯʠʣʠʩʴ ʩʠʥʝʛʠʙ-

ʨʠʜʥʘʷ ʣʶʮʝʨʥʘ, ʛʘʣʝʛʘ ʢʦʨʤʦʚʘʷ ʠ ʚʠʢʘ ʢʨʦʥʯʘʪʘʷ ʧʦʣʟʫʯʘʷ ï 156-171 ʛʨʘʤʤ ʥʘ ʢʠʣʦʛʨʘʤʤ ʩʫʭʦʛʦ 

ʚʝʱʝʩʪʚʘ. 

ʍʦʨʦʰʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʤʥʦʛʦʣʝʪʥʠʝ ʙʦʙʦʚʳʝ ʦʪʣʠʯʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʙʝʣʢʘ 

ʚ ʙʠʦʤʘʩʩʝ, ʥʦ ʠ ʦʧʪʠʤʘʣʴʥʳʤ ʙʘʣʘʥʩʦʤ ʘʤʠʥʦʢʠʩʣʦʪʥʦʛʦ ʩʦʩʪʘʚʘ, ʯʪʦ ʠʤʝʝʪ ʦʩʦʙʫʶ ʮʝʥʥʦʩʪʴ ʚ 

ʢʦʨʤʣʝʥʠʠ ʞʠʚʦʪʥʳʭ [4, 8]. 

ʉʘʤʳʤʠ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ ʦʪʣʠʯʘʣʘʩʴ ʙʠʦʤʘʩʩʘ 

ʢʦʟʣʷʪʥʠʢʘ ʚʦʩʪʦʯʥʦʛʦ ï 53,4, ʣʶʮʝʨʥʳ ʩʠʥʝʛʠʙʨʠʜʥʦʡ ï 50,0, ʢʣʝʚʝʨʘ ʣʫʛʦʚʦʛʦ ï 48,2 ʛ/ʢʛ. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʙʦʙʦʚʳʭ, ʚʘʞʥʦ ʚʳʷʚʠʪʴ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʦʙʨʘʟʦʚʳʚʘʪʴ ʢʣʫʙʝʥʴʢʦʚʳʝ ʙʘʢʪʝʨʠʠ ʠ 

ʬʠʢʩʠʨʦʚʘʪʴ ʠʭ ʘʪʤʦʩʬʝʨʥʳʤ ʘʟʦʪʦʤ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʣʫʙʝʥʴʢʦʚ ʦʙʨʘʟʦ-

ʚʳʚʘʣʦʩʴ ʥʘ ʢʦʨʥʷʭ ʙʦʙʦʚʳʭ ʪʨʘʚ ʥʘ ʚʪʦʨʦʤ ʛʦʜʫ ʞʠʟʥʠ. ʇʨʠ ʧʝʨʚʦʤ ʩʢʘʰʠʚʘʥʠʠ ʥʘ ʢʦʨʥʷʭ ʣʶʮʝʨʥʳ 

ʛʦʣʫʙʦʚʘʪʦʡ ʢʦʣʠʯʝʩʪʚʦ ʨʦʟʦʚʳʭ ʢʣʫʙʝʥʴʢʦʚ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣʦ 38, ʢʣʝʚʝʨʘ ʣʫʛʦʚʦʛʦ ï 35, ʢʦʟʣʷʪʥʠ-

ʢʘ ʠ ʚʠʢʠ ʢʦʨʦʥʯʘʪʦʡ ï 42 ʰʪ./ʨʘʩʪʝʥʠʝ. 
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ɸnnotation 

Pangenomics covers most of the genetic diversity of a species or population and has proven to be a po-

werful tool for studying genomic evolution, the origin and domestication of species, as well as for obtaining 

new information that can be used for editing and modifying plants. 
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ʘʥʛʝʥʦʤʳ ʜʣʷ ʦʩʥʦʚʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʪʘʢʠʭ ʢʘʢ ʢʫʢʫʨʫʟʘ, ʨʠʩ, ʧʰʝʥʠʮʘ 

ʠ ʩʦʷ, ʙʳʣʠ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʳ ʥʘ ʦʩʥʦʚʝ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʛʝʥʦʤʦʚ ʠʟ ʤʥʦʞʝʩʪʚʘ ʦʙʨʘʟ-

ʮʦʚ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʧʨʦʛʨʝʩʩʫ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʵʚʦʣʶʮʠʠ ʛʝʥʦʤʦʚ ʨʘʩʪʝʥʠʡ ʠ ʠʜʝʥʪʠ-

ʬʠʢʘʮʠʠ ʢʣʶʯʝʚʳʭ ʛʝʥʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʘʞʥʳʤʠ ʘʛʨʦʥʦʤʠʯʝʩʢʠʤʠ [4]. ʕʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʧʦʩʪʨʦʝʥʠʝ ʧʘʥʛʝʥʦʤʘ ʤʦʞʝʪ ʤʘʢʩʠʤʘʣʴʥʦ ʫʩʪʨʘʥʠʪʴ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʦʜʥʦʛʦ ʵʪʘʣʦʥʥʦʛʦ ʛʝʥʦʤʘ ʠ 

ʤʦʞʝʪ ʜʘʪʴ ʧʦʯʪʠ ʧʦʣʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʨʘʟʥʦʦʙʨʘʟʠʠ ʚʥʫʪʨʠ ʚʠʜʘ [1]. 

ʅʘʨʷʜʫ ʩ ʨʘʟʚʠʪʠʝʤ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ, ʧʦʩʪʨʦʝʥʠʝ ʧʘʥʛʝʥʦʤʦʚ ʨʘʩʪʝʥʠʡ ʩʪʘʥʦ-

ʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ. ʆʜʥʘʢʦ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ ʧʘʥʛʝʥʦʤʦʚ ʨʘʩʪʝʥʠʡ ʝʱʝ 

ʧʨʝʜʩʪʦʠʪ ʨʝʰʠʪʴ ʤʥʦʞʝʩʪʚʦ ʧʨʦʙʣʝʤ. ɼʦ ʩʠʭ ʧʦʨ ʙʦʣʴʰʠʥʩʪʚʦ ʧʘʥʛʝʥʦʤʦʚ ʨʘʩʪʝʥʠʡ ʩʪʨʦʠʣʠʩʴ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ñmap to genomò ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʨʦʪʢʠʭ ʩʯʠʪʳʚʘʥʠʡ. ʆʜʥʘʢʦ, ʚʥʦʚʴ ʧʦʣʫ-

ʯʝʥʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʩʦʧʦʩʪʘʚʣʝʥʳ ʩ ʢʦʥʢʨʝʪʥʳʤʠ ʧʦʟʠʮʠʷʤʠ ʚ ʧʘʥʛʝʥʦʤʝ, ʯʪʦ 

ʟʥʘʯʠʪʝʣʴʥʦ ʟʘʪʨʫʜʥʷʝʪ ʧʦʩʣʝʜʫʶʱʠʡ ʘʥʘʣʠʟ ʠ ʧʨʠʤʝʥʝʥʠʝ ʚ ʧʨʦʛʨʘʤʤʘʭ ʨʘʟʚʝʜʝʥʠʷ, ʪʘʢʠʭ ʢʘʢ ʢʣʦ-

ʥʠʨʦʚʘʥʠʝ ʩ ʫʢʘʟʘʥʠʝʤ ʧʦʣʦʞʝʥʠʷ ʛʝʥʦʚ, ʠ ʧʨʦʧʫʩʢʘʝʪʩʷ ʤʘʩʩʠʚʥʘʷ ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʛʝʥʝʪʠʯʝʩʢʘʷ ʠʥ-

ʬʦʨʤʘʮʠʷ ʠʟ ʥʝʨʝʧʦʨʪʝʨʥʳʭ ʣʠʥʠʡ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʙʦʣʝʝ ʢʨʫʧʥʳʭ SVs [6]. 

 ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʚʪʦʨʦʚ ʚ ʛʝʥʦʤʘʭ ʨʘʩʪʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʪʨʘʥʩʧʦʥʠʨʫʝʤʳʝ ʵʣʝʤʝʥʪʳ, ʢʦʪʦ-

ʨʳʝ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʚʣʠʷʶʱʠʤʠ ʥʘ ʵʚʦʣʶʮʠʶ ʛʝʥʦʤʘ ʠ ʬʝʥʦʪʠʧʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪ-

ʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʷʚʣʷʶʱʠʝʩʷ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʪʦʛʦ, ʯʪʦ ʛʝʥʦʤʳ ʨʘʩʪʝʥʠʡ ʠʩʪʦʨʠʯʝʩʢʠ ʙʳʣʠ ʩʣʦʞ-

ʥʦ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʳ, ʥʝ ʧʦʟʚʦʣʷʣʦ ʧʦʣʫʯʠʪʴ ʭʦʨʦʰʦ ʬʨʘʛʤʝʥʪʠʨʦʚʘʥʥʳʝ ʠ ʧʦʣʥʳʝ ʧʘʥʛʝʥʦʤʳ [3]. 

 ʊʝʭʥʦʣʦʛʠʠ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʩ ʜʣʠʪʝʣʴʥʳʤ ʩʯʠʪʳʚʘʥʠʝʤ ʩʜʝʣʘʣʠ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦʟʤʦʞʥʦʡ ʚʳʩʦ-

ʢʦʢʘʯʝʩʪʚʝʥʥʫʶ ʩʙʦʨʢʫ ʵʪʘʣʦʥʥʳʭ ʛʝʥʦʤʦʚ, ʠ ʙʳʣ ʦʧʫʙʣʠʢʦʚʘʥ ʨʷʜ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʧʘʥʛʝʥʦʤʦʚ 

ʨʘʩʪʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʷ ʨʠʩʘ, ʩʦʠ, ʨʘʧʩʘ, ʪʦʤʘʪʦʚ ʠ ʧʰʝʥʠʮʳ; ʦʜʥʘʢʦ ʩʦʟʜʘʥʠʝ ʧʘʥʛʝʥʦʤʘ ʩ ʩʦʪʥʷʤʠ 

ʦʙʨʘʟʮʦʚ ʧʦ-ʧʨʝʞʥʝʤʫ ʦʙʭʦʜʠʪʩʷ ʜʦʨʦʛʦ. 

 ɺʨʝʤʷ ʚʳʯʠʩʣʝʥʠʷ ï ʝʱʝ ʦʜʥʘ ʩʝʨʴʝʟʥʘʷ ʧʨʦʙʣʝʤʘ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʧʘʥʛʝʥʦʤʘ. ʇʘʥʛʝʥʦʤʥʳʝ 

ʜʘʥʥʳʝ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ñʙʦʣʴʰʠʤʠ ʜʘʥʥʳʤʠò ʧʦ ʦʙʲʝʤʫ, ʨʘʟʥʦʦʙʨʘʟʠʶ, ʩʢʦʨʦʩʪʠ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ, ʠ 

ʧʦʠʩʢ ʩʧʦʩʦʙʘ ʭʨʘʥʝʥʠʷ ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ ʠʟ ʜʝʩʷʪʢʦʚ ʦʙʨʘʟʮʦʚ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʪʘʢʠʭ ʚʠʜʦʚ, ʢʘʢ ʧʰʝʥʠ-

ʮʘ ʩ ʙʦʣʴʰʠʤʠ ʛʝʥʦʤʘʤʠ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ. 

 ɼʦ ʩʠʭ ʧʦʨ ʧʘʥʛʝʥʦʤʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʩʦʩʨʝʜʦʪʦʯʝʥʳ, ʚ ʦʩʥʦʚʥʦʤ, ʥʘ ʚʘʞʥʳʭ ʘʛʨʦʥʦʤʠ-

ʯʝʩʢʠʭ ʢʫʣʴʪʫʨʘʭ, ʠ ʚʩʝ ʝʱʝ ʥʝʦʙʭʦʜʠʤʳ ʫʩʠʣʠʷ ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʥʳʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ. 

ʅʝʦʙʷʟʘʪʝʣʴʥʳʡ ʛʝʥʦʤ, ʛʝʥʦʤ ʥʘʭʦʜʷʱʠʡʩʷ ʥʝ ʚʦ ʚʩʝʭ ʚʘʨʠʘʮʠʷʭ ʨʘʩʪʝʥʠʷ, ʚ ʦʩʥʦʚʥʦʤ ʫʧʨʘʚ-

ʣʷʝʤʳʡ SVs, ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʵʣʝʤʝʥʪʦʤ, ʢʦʪʦʨʳʡ ʚʥʦʩʠʪ ʚʢʣʘʜ ʚ ʬʝʥʦʪʠʧʠʯʝʩʢʠʝ ʚʘʨʠʘʮʠʠ ʤʝʞʜʫ 

ʧʨʠʩʦʝʜʠʥʝʥʠʷʤʠ [7, 8]. 

 ʆʜʥʘʢʦ ʪʝʢʫʱʠʝ ʧʘʥʛʝʥʦʤʥʳʝ ʘʥʘʣʠʟʳ ʙʳʣʠ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ SVs 

ʠ ʛʝʥʥʳʭ PAVs ʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʠʛʥʦʨʠʨʦʚʘʣʠ ʢʦʤʧʣʝʢʩʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʤʝʪʦʜʳ, ʢʦʪʦ-

ʨʳʝ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʥʦʩʪʴʶ ʨʝʘʣʠʟʦʚʘʥʳ ʧʫʪʝʤ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʧʦʚʪʦʨʥʦʛʦ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʧʦʧʫ-

ʣʷʮʠʠ ʠʟ-ʟʘ ʥʝʧʦʣʥʦʡ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʢʨʫʧʥʳʭ SVs [2]. 

 ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʘʥʛʝʥʦʤʳ ʩʦʜʝʨʞʘʪ ʪʦʣʴʢʦ ʙʘʟʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʪʘʢʫʶ ʢʘʢ ʯʘʩʪʦʪʳ ʘʣʣʝ-

ʣʝʡ, ʥʝʜʘʚʥʦ ʦʙʥʘʨʫʞʝʥʥʳʝ ʛʝʥʳ ʠ SVs. ɺ ʨʘʥʝʝ ʧʨʦʚʦʜʠʤʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ RNA-seq 29 ʨʘʟʣʠʯʥʳʭ 

ʦʙʨʘʟʮʦʚ ʨʠʩʘ ʠʟ ʢʦʣʣʝʢʮʠʠ R527, ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ SVs ʠʤʝʶʪ ʧʨʦʬʠʣʠ ʵʢʩʧʨʝʩʩʠʠ 

ʛʝʥʦʚ ʰʠʨʦʢʦʡ ʬʦʨʤʳ [5]. ʆʜʥʘʢʦ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʚʣʠʷʶʪ ʣʠ ʵʪʠ SVS ʥʘ ʣʦʢʘʣʴʥʫʶ ʪʨʝʭʤʝʨʥʫʶ ʢʦʥ-

ʬʦʨʤʘʮʠʶ ʭʨʦʤʘʪʠʥʘ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʤʦʜʠʬʠʢʘʮʠʠ, ʘ ʪʘʢʞʝ ʦ ʪʦʤ, ʢʘʢ ʵʪʠ SVs ʨʝʛʫʣʠʨʫʶʪ ʵʢʩ-

ʧʨʝʩʩʠʶ ʛʝʥʦʚ, ʜʦ ʩʠʭ ʧʦʨ ʦʩʪʘʝʪʩʷ ʥʝʠʟʫʯʝʥʥʳʤ ʠ ʦʩʪʘʝʪʩʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʥʝʨʝʰʝʥʥʳʤ. ʇʦ-

ʵʪʦʤʫ ʜʣʷ ʠʟʫʯʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ SVs ʥʝʦʙʭʦʜʠʤʦ ʙʦʣʴʰʝ ʜʘʥʥʳʭ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʠʡ ʧʦʪʝʥʮʠʘʣ ʧʘʪʘʛʝʥʦʤʥʦʛʦ ʘʥʘʣʠʟʘ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ 

ʧʘʥʛʝʥʦʤʥʦʛʦ ʘʥʘʣʠʟʘ ʚʩʝ ʝʱʝ ʩʠʣʴʥʦ ʦʪʩʪʘʶʪ ʦʪ ʨʘʟʨʘʙʦʪʦʢ ʚ ʦʙʣʘʩʪʠ ʪʝʭʥʦʣʦʛʠʠ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ.  
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʛʨʠʙʳ ʷʚʣʷʶʪʩʷ ʪʨʘʜʠʮʠʦʥʥʳʤ ʧʨʦʜʫʢʪʦʤ ʧʠʪʘʥʠʷ ʨʦʩʩʠʷʥ, ʘ ʩʧʨʦʩ ʥʘ 

ʥʠʭ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʪʦʣʴʢʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʫʶ ʜʦʣʶ (ʦʢʦʣʦ 90%) ʢʫʣʴʪʠ-

ʚʠʨʫʝʤʳʭ ʩʲʝʜʦʙʥʳʭ ʛʨʠʙʦʚ ʩʦʩʪʘʚʣʷʶʪ ʰʘʤʧʠʥʴʦʥʳ, ʜʘʣʝʝ ʩʣʝʜʫʶʪ ʚʝʰʝʥʢʠ. ʈʘʩʩʤʦʪʨʝʥʳ ʩʦʚʨʝ-

ʤʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʚʳʨʘʱʠʚʘʥʠʷ ʰʘʤʧʠʥʴʦʥʦʚ ʠ ʚʝʰʝʥʦʢ. ʆʪʤʝʯʝʥʘ ʚʘʞʥʦʩʪʴ ʧʨʠʤʝ-

ʥʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʝʨʝʨʘʙʦʪʢʠ ʛʨʠʙʦʚ. 
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Annotation 

The article notes that mushrooms are a traditional food product for Russians, and the demand for them 

only increases over time. It is shown that the largest share (about 90%) of cultivated edible mushrooms are 

champignons, followed by oyster mushrooms. Modern requirements for the organization of growing cham-
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pignons and oyster mushrooms are considered. The importance of using innovative technologies for 

processing mushrooms was noted. 

Keywords: mushrooms; cultivation; technology; innovation; champignons; oyster mushrooms; sub-

strate; processing. 

 

 

 ʨʘʮʠʦʥʝ ʧʠʪʘʥʠʷ ʨʦʩʩʠʷʥ ʛʨʠʙʳ ʪʨʘʜʠʮʠʦʥʥʦ ʟʘʥʠʤʘʶʪ ʚʘʞʥʦʝ ʤʝʩʪʦ ï ʵʪʦ ʧʦʣʥʦʮʝʥʥʳʡ 

ʧʨʦʜʫʢʪ ʧʠʪʘʥʠʷ. ɹʝʣʳʝ ʛʨʠʙʳ, ʙʦʨʦʚʠʢʠ, ʛʨʫʟʜʠ, ʨʳʞʠʢʠ, ʧʦʜʦʩʠʥʦʚʠʢʠ, ʧʦʜʙʝʨʸʟʦʚʠʢʠ, 

ʣʠʩʠʯʢʠ, ʦʧʷʪʘ, ʩʤʦʨʯʢʠ ʠ ʧʨʦʯʠʝ ʩʦʣʷʪ, ʤʘʨʠʥʫʶʪ, ʚʘʨʷʪ, ʞʘʨʷʪ, ʜʝʣʘʶʪ ʨʘʟʣʠʯʥʳʝ ʟʘʛʦʪʦʚʢʠ, ʟʘʤʦ-

ʨʘʞʠʚʘʶʪ ʠ ʩʫʰʘʪ ʜʣʷ ʜʣʠʪʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ. 

ʂʨʦʤʝ ʪʦʛʦ, ʨʘʩʪʸʪ ʢʦʤʤʝʨʯʝʩʢʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʛʨʠʙʦʚ ʚ ʨʝʩʪʦʨʘʥʘʭ, ʩʫʧʝʨʤʘʨʢʝʪʘʭ, ʢʘʬʝʪʝʨʠʷʭ 

ʠ ʦʪʝʣʷʭ, ʘ ʪʘʢʞʝ ʛʨʠʙʥʦʡ ʨʳʥʦʢ ʨʘʩʰʠʨʷʝʪʩʷ ʟʘ ʩʯʸʪ ʠʟʤʝʥʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʧʨʝʜʧʦʯʪʝʥʠʡ ʚ 

ʧʦʣʴʟʫ ʚʝʛʘʥʩʢʦʡ ʝʜʳ ʠ ʫʚʝʣʠʯʝʥʠʷ ʩʧʨʦʩʘ ʥʘ ʟʘʤʝʥʠʪʝʣʠ ʤʷʩʘ [1]. ʂʨʦʤʝ ʪʦʛʦ, ʛʨʠʙʳ, ʩʦʜʝʨʞʘʱʠʝ 

ʢʣʝʪʯʘʪʢʫ, ʨʷʜ ʚʠʪʘʤʠʥʦʚ, ʧʨʦʙʠʦʪʠʢʠ ʠ ʥʝʦʙʭʦʜʠʤʳʝ ʯʝʣʦʚʝʢʫ ʤʠʢʨʦʵʣʝʤʝʥʪʳ, ʤʦʛʫʪ ʚʧʠʩʳʚʘʪʴʩʷ ʚ 

ʪʨʝʥʜ ʟʜʦʨʦʚʦʛʦ ʧʠʪʘʥʠʷ. 

ʆʜʥʘʢʦ, ʚ ʥʝʢʦʪʦʨʳʭ ʨʦʩʩʠʡʩʢʠʭ ʨʝʛʠʦʥʘʭ ʥʝʪ ʣʝʩʦʚ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʛʨʠʙʦʚ, ʧʨʠʛʦʜʥʳʭ ʢ 

ʫʧʦʪʨʝʙʣʝʥʠʶ ʚ ʧʠʱʫ. ʂʨʦʤʝ ʪʦʛʦ, ʵʪʦ ʩʝʟʦʥʥʳʡ ʙʠʟʥʝʩ, ʪʘʢ ʢʘʢ ʜʘʞʝ ʚ ʩʨʝʜʥʝʡ ʧʦʣʦʩʝ ʛʨʠʙʳ ʨʘʩʪʫʪ 

ʣʠʰʴ ʩ ʥʘʯʘʣʘ ʣʝʪʘ ʠ ʜʦ ʧʦʟʜʥʝʡ ʦʩʝʥʠ. ʇʨʠʯʝʤ ʢʘʞʜʳʡ ʠʟ ʚʠʜʦʚ ʠʤʝʝʪ ʩʚʦʡ ʧʝʨʠʦʜ ʧʣʦʜʦʥʦʰʝʥʠʷ, 

ʥʘʟʳʚʘʝʤʳʡ çʚʦʣʥʦʡè. 

ʆʨʛʘʥʠʟʘʮʠʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʛʨʠʙʦʚ ʥʘ ʧʨʦʤʳʰʣʝʥʥʦʡ ʦʩʥʦʚʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʢʦʥʦʤʠʯʝʩʢʫʶ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʪʦʚʘʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʘʝʪ ʩʝʟʦʥʥʦʩʪʴ ʨʘʙʦʪ, ʧʨʠʩʫʱʫʶ ʙʦʣʴ-

ʰʠʥʩʪʚʫ ʦʪʨʘʩʣʝʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʦʪʢʨʳʪʦʤ ʛʨʫʥʪʝ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʤʳʰʣʝʥʥʦʝ ʛʨʠʙʦʚʦʜʩʪʚʦ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʩʦʩʪʘʚʝ 

ʦʪʨʘʩʣʠ ʦʚʦʱʝʚʦʜʩʪʚʘ ʟʘʱʠʱʸʥʥʦʛʦ ʛʨʫʥʪʘ. 

ʆʪʨʘʩʣʴ ʛʨʠʙʦʚʦʜʩʪʚʘ ʨʘʟʚʠʚʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚ-

ʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ ʠ ʤʝʪʦʜʦʚ ʚʳʨʘʱʠʚʘʥʠʷ. ʇʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʫʝʤʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʩʠʩ-

ʪʝʤʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʥʠʞʝʥʠʝ ʧʦʪʨʝʙʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʨʝʩʫʨʩʦʚ ʠ ʧʦʚʳ-

ʰʝʥʠʝ ʚʳʭʦʜʘ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʚʳʨʘʱʠʚʘʥʠʷ ʩʲʝʜʦʙʥʳʭ ʛʨʠʙʦʚ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʥʚʝʩʪʠʮʠʦʥʥʫʶ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʜʘʥʥʦʡ 

ʦʪʨʘʩʣʠ ʜʣʷ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʙʠʟʥʝʩʘ. 

ɻʨʠʙʥʘʷ ʠʥʜʫʩʪʨʠʷ ʧʦʢʘʟʳʚʘʝʪ ʚʳʩʦʢʫʶ ʜʠʥʘʤʠʢʫ ʨʦʩʪʘ, ʢʦʪʦʨʘʷ ʩʪʘʣʘ ʧʨʦʷʚʣʷʪʴʩʷ ʧʦʩʣʝ ʚʚʝ-

ʜʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʵʤʙʘʨʛʦ. ʉ 2011 ʛ. ʧʨʦʠʟʚʦʜʩʪʚʦ ʛʨʠʙʦʚ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚʳʨʦʩʣʦ ʚ 

26,4 ʨʘʟʘ: ʩ 4,2 ʪʳʩ. ʪ ʜʦ 111 ʪʳʩ. ʪ ʚ 2021 ʛʦʜʫ. 

ɻʨʠʙʦʚʦʜʩʪʚʫ ʦʢʘʟʳʚʘʶʪʩʷ ʠ ʤʝʨʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ. ʇʦ ʠʥʠʮʠʘʪʠʚʝ ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ 2017 ʛ. ʙʳʣʘ ʩʦʟʜʘʥʘ ʨʘʙʦʯʘʷ ʛʨʫʧʧʘ ʧʦ ʨʘʟʚʠʪʠʶ ʛʨʠʙʦʚʦʜʩʪʚʘ, ʢʦʪʦʨʘʷ ʟʘʥʠ-

ʤʘʣʘʩʴ ʚʳʨʘʙʦʪʢʦʡ ʧʨʝʜʣʦʞʝʥʠʡ ʠ ʢʦʦʨʜʠʥʘʮʠʝʡ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʫʣʫʯʰʝʥʠʶ ʩʠʪʫʘʮʠʠ ʚ ʦʪʨʘʩʣʠ. 

ɿʘ ʫʢʘʟʘʥʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʦʪʨʘʩʣʴ ʛʨʠʙʦʚʦʜʩʪʚʘ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʠʟ ʥʠʰʝʚʦʛʦ ʩʝʛ-

ʤʝʥʪʘ ʦʚʦʱʝʚʦʜʩʪʚʘ ʟʘʱʠʱʸʥʥʦʛʦ ʛʨʫʥʪʘ ʚ ʩʬʝʨʫ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʤʘʩʰʪʘʙʦʚ [4]. 

ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤʠ ʢʫʣʴʪʠʚʠʨʫʝʤʳʤʠ ʩʲʝʜʦʙʥʳʤʠ ʛʨʠʙʘʤʠ ʚ ʈʦʩʩʠʠ ʷʚʣʷʶʪʩʷ ʰʘʤʧʠʥʦɹ-

ʥʳ ï ʚ 2021 ʛ. ʰʘʤʧʠʥʴʦʥʳ ʟʘʥʠʤʘʣʠ ʙʦʣʝʝ 90% ʦʙʲʸʤʘ ʨʳʥʢʘ ʢʫʣʴʪʠʚʠʨʦʚʘʥʥʳʭ ʛʨʠʙʦʚ. ɿʘ ʧʦʩʣʝʜ-

ʥʠʝ ʪʨʠ ʛʦʜʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʰʘʤʧʠʥʴʦʥʦʚ ʚ ʩʪʨʘʥʝ ʨʦʩʣʦ ʥʘ 18ï20% ʝʞʝʛʦʜʥʦ: ʚ 2020 ʛ. ʙʳʣʦ ʧʨʦʠʟʚʝ-

ʜʝʥʦ 101 ʪʳʩ. ʪ, ʚ 2021-ʤ ï 118 ʪʳʩ. ʪ, ʚ 2022-ʤ ï ʧʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʦʮʝʥʢʘʤ ʧʨʠʤʝʨʥʦ 136 ʪʳʩ. ʪ. 

ɺʝʰʝʥʢʠ ï ʪʦʞʝ ʪʨʘʜʠʮʠʦʥʥʳʡ ʛʨʠʙ, ʥʦ ʫʨʦʚʝʥʴ ʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ ʚ ʥʝ-

ʩʢʦʣʴʢʦ ʨʘʟ ʤʝʥʴʰʝ, ʯʝʤ ʰʘʤʧʠʥʴʦʥʦʚ. ʆʙʲʸʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʝʰʝʥʢʠ ʚ ʈʦʩʩʠʠ ʩʦʩʪʘʚʠʣ: ʚ 2020 ʛ. ï 

6115, ʚ 2021 ï 6018, 2022 ï 6500 ʪ. 

ʕʢʟʦʪʠʯʝʩʢʠʝ ʛʨʠʙʳ ʧʨʦʠʟʚʦʜʷʪʩʷ ʚ ʛʦʨʘʟʜʦ ʤʝʥʴʰʠʭ ʦʙʲʸʤʘʭ, ʯʝʤ ʰʘʤʧʠʥʴʦʥʳ ʠ ʜʘʞʝ ʚʝʰʝʥ-

ʢʠ. ɺ 2022 ʛ. ʙʳʣʦ ʩʦʙʨʘʥʦ: ʬʣʘʤʤʫʣʠʥʘ ï 400 ʪ, ʬʦʣʠʪʦʪʘ ï 80 ʪ, ʰʠʠʪʘʢʝ ï 30 ʪ, ʵʨʠʥʛʠ ï 90 ʪ [5]. 

ɻʨʠʙʥʦʡ ʙʠʟʥʝʩ, ʭʦʪʷ ʚ ʈʦʩʩʠʠ ʠ ʷʚʣʷʝʪʩʷ ʙʳʩʪʨʦ ʨʘʟʚʠʚʘʶʱʠʤʩʷ, ʥʝ ʦʪʥʦʩʠʪʩʷ ʢ ʯʠʩʣʫ ʪʝʭʥʦ-

ʣʦʛʠʯʝʩʢʠ ʧʨʦʩʪʳʭ. 

ʇʨʦʤʳʰʣʝʥʥʦʝ ʚʳʨʘʱʠʚʘʥʠʝ ʰʘʤʧʠʥʴʦʥʦʚ ï ʪʨʫʜʦʸʤʢʠʡ ʠ ʪʨʝʙʫʶʱʠʡ ʪʱʘʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ 

ʧʨʦʮʝʩʩ. ɺʩʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʢʨʫʧʥʳʝ ʨʦʩʩʠʡʩʢʠʝ ʛʨʠʙʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʩ ʚʳʩʦʢʦʠʥʪʝʥʩʠʚʥʳʤ ʛʨʘʬʠʢʦʤ ʚʳʨʘʱʠʚʘʥʠʷ. ʕʪʘ ʦʩʦʙʝʥʥʦʩʪʴ ʦʙʫʩʣʦʚʣʝʥʘ ʚʳʩʦʢʦʡ ʢʦʥʢʫ-

ʨʝʥʮʠʝʡ ʥʘ ʨʳʥʢʝ, ʢʦʪʦʨʘʷ ʥʝ ʧʦʟʚʦʣʷʝʪ ʟʘʢʣʘʜʳʚʘʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʥʝʪʦʯʥʦʩʪʠ ʚ ʩʝʙʝʩʪʦʠʤʦʩʪʴ. 

ʉʝʛʦʜʥʷ ʚʦ ʚʩʸʤ ʤʠʨʝ ʧʦʣʫʯʠʣʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ çʛʦʣʣʘʥʜʩʢʘʷ ʪʝʭʥʦʣʦʛʠʷè ʥʘ 

ʢʦʤʧʦʩʪʝ ʌʘʟʳ 2 ʠʣʠ ʌʘʟʳ 3 ʩ ʮʠʢʣʦʤ ʚ ʩʨʝʜʥʝʤ 42 ʜʥʷ, ʧʦʵʪʦʤʫ ʧʝʨʝʯʝʥʴ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʨʘʩʭʦʜʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥ [1]. 

ʀʥʪʝʥʩʠʚʥʳʡ ʩʧʦʩʦʙ ʚʳʨʘʱʠʚʘʥʠʷ ʚʝʰʝʥʢʠ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʵʢʩʪʝʥʩʠʚʥʦʛʦ ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʚʠʜʘ-

ʤʠ ʩʫʙʩʪʨʘʪʘ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʪʦʨʦʛʦ ʩʣʫʞʘʪ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʦʪʭʦʜʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʇʨʠ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʝʨʠʦʜ ʚʳʨʘʱʠʚʘʥʠʷ ʜʦ ʧʦʣʫʯʝʥʠʷ ʫʨʦʞʘʷ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʱʘʝʪʩʷ ʠ 

ɺ 



263 

 

ʩʪʘʥʦʚʠʪʩʷ ʧʦʣʥʦʩʪʴʶ ʫʧʨʘʚʣʷʝʤʳʤ ʚ ʢʫʣʴʪʠʚʘʮʠʦʥʥʳʭ ʩʦʦʨʫʞʝʥʠʷʭ ʩ ʨʝʛʫʣʠʨʫʝʤʳʤ ʤʠʢʨʦʢʣʠʤʘ-

ʪʦʤ [2]. 

ɽʩʣʠ ʠʥʚʝʩʪʦʨ ʨʝʰʠʪ ʦʪʢʨʳʚʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʪʦ ʚʢʣʘʜʳʚʘʪʴ ʩʨʝʜʩʪʚʘ ʦʥ ʜʦʣʞʝʥ ʪʦʣʴʢʦ ʚ ʥʦ-

ʚʝʡʰʠʝ ʪʝʭʥʦʣʦʛʠʠ ʚʳʨʘʱʠʚʘʥʠʷ, ʧʨʦʜʦʣʞʘʝʪ ʦʥ. ʅʝʦʙʭʦʜʠʤʦ ʨʘʟʚʠʚʘʪʴ ʩʦʙʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʢʦʤʧʦʩʪʘ, ʫʜʝʣʷʪʴ ʩʝʨʴʸʟʥʦʝ ʚʥʠʤʘʥʠʝ ʤʘʨʢʝʪʠʥʛʦʚʦʡ ʩʪʨʘʪʝʛʠʠ, ʘ ʪʘʢʞʝ ʠʥʚʝʩʪʠʨʦʚʘʪʴ ʚ ʫʩʪʘʥʦʚʢʫ 

ʣʠʥʠʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʫʧʘʢʦʚʢʠ ʠ ʦʨʛʘʥʠʟʘʮʠʶ ʯʘʩʪʠʯʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʤ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʠ ʪʨʫʜʘ ʯʝʣʦʚʝʢʘ. ʈʳʥʦʢ ʩʚʝʞʠʭ ʛʨʠʙʦʚ ʩʪʘʣ ʦʯʝʥʴ ʢʦʥʢʫʨʝʥʪʥʳʤ ʠ ʩʘʤʳʡ ʜʝʬʠʮʠʪʥʳʡ ʨʝʩʫʨʩ ʥʘ 

ʥʸʤ ï ʵʪʦ ʢʘʜʨʳ. ʉ ʵʪʠʤ ʩʚʷʟʘʥʘ ʝʱʸ ʦʜʥʘ ʩʣʦʞʥʦʩʪʴ ʚ ʨʘʟʚʠʪʠʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʛʨʠʙʦʚʦʜʩʪʚʘ. ɺʝʜʴ 

ʩʦʚʨʝʤʝʥʥʳʝ ʛʨʠʙʦʚʦʜʩʪʚʦ ʠ ʟʘʱʠʱʸʥʥʳʡ ʛʨʫʥʪ ï ʵʪʦ ʥʦʚʳʝ ʠ ʪʝʭʥʦʣʦʛʠʯʥʳʝ ʚ ʘʛʨʘʨʥʦʤ ʩʝʢʪʦʨʝ ʥʘ-

ʧʨʘʚʣʝʥʠʷ, ʪʨʝʙʫʶʱʠʝ ʦʧʨʝʜʝʣʸʥʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ [1]. 

ɻʨʠʙʥʘʷ ʦʪʨʘʩʣʴ ʩʪʦʣʢʥʫʣʘʩʴ ʩ ʩʠʪʫʘʮʠʝʡ, ʢʦʛʜʘ ʧʨʝʜʣʦʞʝʥʠʝ ʝʜʚʘ ʧʝʨʝʢʨʳʚʘʝʪʩʷ ʩʧʨʦʩʦʤ. ʇʦ-

ʵʪʦʤʫ ʫ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʜʚʝ ʟʘʜʘʯʠ. ʇʝʨʚʘʷ ï ʧʦʚʳʩʠʪʴ ʢʫʣʴʪʫʨʫ ʧʦʪʨʝʙʣʝʥʠʷ ʛʨʠʙʦʚ ʚ ʈʦʩʩʠʠ, ʜʣʷ 

ʯʝʛʦ ʥʫʞʥʳ ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʢʘʤʧʘʥʠʠ, ʨʘʟʥʦʦʙʨʘʟʠʝ ʪʦʚʘʨʥʦʡ ʣʠʥʝʡʢʠ, ʧʝʨʝʨʘʙʦʪʢʘ ʛʨʠʙʦʚ ʜʣʷ ʩʦʟʜʘ-

ʥʠʷ ʥʦʚʳʭ ʚʢʫʩʦʚ. ɺʪʦʨʘʷ ï ʵʪʦ ʚʳʭʦʜ ʥʘ ʚʥʝʰʥʠʝ ʨʳʥʢʠ. ʇʨʠʤʝʨʥʦ ʟʘ 10 ʣʝʪ ʵʢʩʧʦʨʪ ʛʨʠʙʦʚ ʠʟ ʈʦʩ-

ʩʠʠ ʚʳʨʦʩ ʙʦʣʝʝ, ʯʝʤ ʚ 3 ʨʘʟʘ, ʜʦ 9,5 ʪʳʩ. ʪ, ʩʦʦʪʥʦʰʝʥʠʝ ʵʢʩʧʦʨʪʘ ʠ ʠʤʧʦʨʪʘ ʚ 2011 ʛ. ʩʦʩʪʘʚʣʷʣʦ 1 : 

16, ʘ ʚ 2022 ʛ. ï 1 : 2 [4]. 

ʇʝʨʝʨʘʙʦʪʢʘ ʩʪʘʣʘ ʥʘʩʫʱʥʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʛʨʠʙʦʚʦʜʩʪʚʘ. ʇʨʠʯʸʤ 

ʵʪʦ ʙʫʜʝʪ ʥʝ ʟʘʤʝʥʘ ʩʚʝʞʠʭ ʛʨʠʙʦʚ, ʘ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʪʦʯʢʠ ʨʦʩʪʘ ʠ ʦʙʲʸʤʘ. 

ʅʘʧʨʠʤʝʨ, ʥʘʙʠʨʘʝʪ ʦʙʦʨʦʪʳ ʪʝʥʜʝʥʮʠʷ ʧʦʢʫʧʢʠ ʛʦʪʦʚʳʭ ʙʣʶʜ, ʠ, ʝʩʣʠ ʛʨʠʙʳ ʙʫʜʫʪ ʧʨʠʩʫʪʩʪ-

ʚʦʚʘʪʴ ʚ ʛʦʪʦʚʳʭ ʧʨʦʜʫʢʪʘʭ ʢʘʢ ʠʥʛʨʝʜʠʝʥʪ, ʵʪʦ ʩʧʦʩʦʙʥʦ ʫʚʝʣʠʯʠʪʴ ʧʨʦʜʘʞʠ ʚ ʧʝʨʝʨʘʙʦʪʢʝ ʠ ʛʦʩʪʠ-

ʥʠʯʥʦ-ʨʝʩʪʦʨʘʥʥʦʤ ʙʠʟʥʝʩʝ. 

ʅʘ ʨʳʥʢʝ ʧʦʷʚʠʣʦʩʴ ʤʥʦʛʦ ʧʨʦʜʫʢʪʦʚ ʠʟ ʚʝʰʝʥʢʠ ï ʧʘʰʪʝʪʳ, ʛʨʠʙʥʘʷ ʠʢʨʘ, ʯʠʧʩʳ, ʩʦʫʩʳ ʠ ʪ. ʜ., 

ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʬʝʜʝʨʘʣʴʥʳʭ ʩʝʪʷʭ. ʅʦ ʧʦʢʘ ʪʘʢʠʭ ʧʨʦʜʫʢʪʦʚ ʤʘʣʦ ï ʟʥʘʯʠʪ, ʩʝʛ-

ʤʝʥʪ ʧʝʨʝʨʘʙʦʪʢʠ ʠʤʝʝʪ ʦʯʝʥʴ ʚʳʩʦʢʠʡ ʧʦʪʝʥʮʠʘʣ ʨʦʩʪʘ [5]. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʝʨʝʨʘʙʦʪʢʠ ʛʨʠʙʦʚ ʦʙʫʩʣʦʚʣʝʥʘ ʝʱʸ ʠ 

ʪʝʤ, ʯʪʦ ʩʚʝʞʠʝ ʛʨʠʙʳ ʷʚʣʷʶʪʩʷ ʩʢʦʨʦʧʦʨʪʷʱʠʤʩʷ ʧʨʦʜʫʢʪʦʤ. 

ʆʜʥʠʤ ʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʩʧʦʩʦʙʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʩʚʝʞʠʭ ʛʨʠʙʦʚ ʷʚʣʷʝʪʩʷ ʩʫʙʣʠʤʠʨʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ 

ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ ʩʧʝʮʠʘʣʴʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʤ ʚʦʟʜʝʡʩʪʚʠʝ ʚʘʢʫʫʤʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟ 

ʧʨʦʜʫʢʮʠʠ ʚʳʪʝʩʥʷʝʪʩʷ ʚʣʘʛʘ, ʧʨʠ ʵʪʦʤ ʩʪʨʫʢʪʫʨʘ ʧʨʦʜʫʢʮʠʠ ʩʦʭʨʘʥʷʝʪʩʷ. 

ʇʨʦʮʝʩʩ ʧʨʦʠʟʚʦʜʩʪʚʘ ʛʨʠʙʥʦʛʦ ʧʦʨʦʰʢʘ ʪʘʢʞʝ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʧʨʠʥʮʠʧʝ ʦʙʝʟʚʦʞʠʚʘʥʠʷ ʠʩ-

ʭʦʜʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʢʦʛʜʘ ʠʟ ʥʝʛʦ ʧʫʪʸʤ ʩʫʰʢʠ ʠʣʠ ʚʳʧʘʨʠʚʘʥʠʷ ʫʜʘʣʷʶʪ ʚʣʘʛʫ ʚ ʧʨʝʜʝʣʘʭ, ʠʩʢʣʶʯʘʶ-

ʱʠʭ ʚʦʟʤʦʞʥʦʩʪʴ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʜʣʠʪʝʣʴʥʦʝ ʭʨʘ-

ʥʝʥʠʝ ʧʨʦʜʫʢʪʦʚ ʙʝʟ ʧʦʨʯʠ. 

ɼʣʷ ʨʘʩʰʠʨʝʥʠʷ ʘʩʩʦʨʪʠʤʝʥʪʘ ʙʣʶʜ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ ʠ ʜʣʷ ʫʜʦʚʣʝʪʚʦ-

ʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʨʦʟʥʠʯʥʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ ʨʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʘʩʪʦʦʙʨʘʟʥʦʛʦ 

ʧʦʣʫʬʘʙʨʠʢʘʪʘ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʛʦʪʦʚʥʦʩʪʠ ʠʟ ʛʨʠʙʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ, ʠʟ ʚʝʰʝʥʢʠ [3]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʤʳʰʣʝʥʥʦʝ ʛʨʠʙʦʚʦʜʩʪʚʦ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩʦʭʨʘʥʷʝʪ ʩʚʦʡ ʧʦʪʝʥʮʠ-

ʘʣ ʨʘʟʚʠʪʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʳʨʘʱʠʚʘʥʠʷ ʠ ʧʝʨʝʨʘʙʦʪʢʠ 

ʩʲʝʜʦʙʥʳʭ ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʛʨʠʙʦʚ. 
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ɸʥʥʦʪʘʮʠʷ 
ɺ ʩʪʘʪʴʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʦʧʳʪ ʙʦʨʴʙʳ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʪʘʙʘʯʥʦʛʦ ʪʨʠʧʩʘ Thrips tabaci ʥʘ ʦʛʫʨʮʝ 

F1 ʄʝʚʘ ʚ ʫʩʣʦʚʠʷʭ ʪʝʧʣʠʯʥʦʛʦ ʢʦʤʙʠʥʘʪʘ ʆʆʆ çʃʫʭʦʚʠʮʢʠʝ ʦʚʦʱʠè. ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʝʞʝʥʝ-

ʜʝʣʴʥʦʛʦ ʬʠʪʦʩʘʥʠʪʘʨʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʪʨʠʧʩʘ ʪʘʙʘʯʥʦʛʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʝʨʠʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʮʝ-

ʥʝʥʘ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʵʥʪʦʤʦʬʘʛʘ Amblyseius swirskii ʧʨʦʪʠʚ ʪʘʙʘʯʥʦʛʦ 

ʪʨʠʧʩʘ, ʚ ʆʆʆ ʊʂ çʃʫʭʦʚʠʮʢʠʝ ʦʚʦʱʠè. 
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Annotation 

The article analyzes the experience of control and monitoring of tobacco thrips Thrips tabaci on cu-

cumber F1 Meva in the conditions of greenhouse plant LLC "Lukhovitsky vegetables". The results of weekly 

phytosanitary monitoring of tobacco thrips during the study period are presented, the biological effectiveness 

of the use of entomophage Amblyseius swirskii against tobacco thrips in LLC TC "Lukhovitsky vegetables" is 

evaluated. 
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ʛʫʨʝʮ ʷʚʣʷʝʪʩʷ ʦʚʦʱʥʦʡ ʩʘʣʘʪʥʦʡ ʢʫʣʴʪʫʨʦʡ ʝʞʝʜʥʝʚʥʦʛʦ ʠ ʢʨʫʛʣʦʛʦʜʠʯʥʦʛʦ ʩʧʨʦʩʘ [3]. 

ɿʥʘʯʝʥʠʝ ʦʛʫʨʮʘ ʜʣʷ ʧʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ ʪʨʫʜʥʦ ʧʝʨʝʦʮʝʥʠʪʴ. ʎʝʥʥʦʩʪʴ ʦʛʫʨʮʘ ʦʙʲʷʩʥʷʝʪʩʷ 

ʚʳʩʦʢʠʤʠ ʚʢʫʩʦʚʳʤʠ ʢʘʯʝʩʪʚʘʤʠ ʠ ʮʝʣʝʙʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʅʘʣʠʯʠʝ ʚ ʥʠʭ ʬʝʨʤʝʥʪʦʚ ʠ ʵʬʠʨʥʳʭ ʤʘ-

ʩʝʣ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʧʠʱʝʚʘʨʝʥʠʝ, ʘ ʩʦʣʠ ʢʘʣʠʷ ï ʥʘ ʩʝʨʜʝʯʥʦ ʩʦʩʫʜʠʩʪʫʶ ʩʠʩʪʝʤʫ [2]. ʅʘ ʧʨʦ-

ʪʷʞʝʥʠʠ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʚ ʩʚʷʟʠ ʩ ʜʝʬʠʮʠʪʦʤ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʪʝʧʣʠʯʥʦʡ ʧʨʦ-

ʜʫʢʮʠʠ ʧʨʦʜʦʣʞʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʚʚʦʟʘ ʟʘʨʫʙʝʞʥʦʡ. ʊʘʢ ʩʚʝʞʠʡ ʦʛʫʨʝʮ ʟʘʚʦʟʠʣʠ ʠʟ ʊʫʨʮʠʠ, ʀʩʧʘʥʠʠ, 

ʆ 
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ʅʠʜʝʨʣʘʥʜʦʚ ʠ ʜʨʫʛʠʭ ʩʪʨʘʥ [1]. ʇʦ ʧʨʦʛʥʦʟʘʤ ʘʥʘʣʠʪʠʢʦʚ, ʦʙʝʩʧʝʯʝʥʠʝ ʨʳʥʢʘ ʈʌ ʧʨʦʜʫʢʮʠʝʡ ʦʪʝʯʝ-

ʩʪʚʝʥʥʦʛʦ ʦʛʫʨʮʘ, ʧʦʩʪʫʧʘʶʱʝʡ ʠʟ ʟʘʱʠʱʝʥʥʦʛʦ ʛʨʫʥʪʘ ʚ 2022 ʛʦʜʫ ʤʦʞʝʪ ʩʦʩʪʘʚʠʪʴ ʦʢʦʣʦ 90% ʦʪ 

ʠʤʝʶʱʝʛʦʩʷ ʧʦʪʨʝʙʣʝʥʠʷ [4]. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʠ ʦʮʝʥʢʘ ʩʧʦʩʦʙʦʚ ʙʦʨʴʙʳ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʪʘʙʘʯʥʦʛʦ ʪʨʠʧʩʘ 

Thrips tabaci ʥʘ ʦʛʫʨʮʝ F1 ʄʝʚʘ ʚ ʫʩʣʦʚʠʷʭ ʪʝʧʣʠʯʥʦʛʦ ʢʦʤʙʠʥʘʪʘ ʆʆʆ çʃʫʭʦʚʠʮʢʠʝ ʦʚʦʱʠè. ɿʘʜʘʯʠ: 

ʧʨʦʚʦʜʠʪʴ ʝʞʝʥʝʜʝʣʴʥʳʡ ʬʠʪʦʩʘʥʠʪʘʨʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʪʨʠʧʩʘ ʪʘʙʘʯʥʦʛʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʝʨʠʦʜʘ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʚ ʆʆʆ ʊʂ çʃʫʭʦʚʠʮʢʠʝ ʦʚʦʱʠè; ʠʟʫʯʠʪʴ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʠʥʘʤʠʢʫ ʯʠʩʣʝʥʥʦʩʪʠ 

ʪʨʠʧʩʘ ʪʘʙʘʯʥʦʛʦ ʥʘ ʧʦʩʘʜʢʘʭ ʦʛʫʨʮʘ F1 ʄʝʚʘ ʚ ʆʆʆ ʊʂ çʃʫʭʦʚʠʮʢʠʝ ʦʚʦʱʠè; ʦʮʝʥʠʪʴ ʙʠʦʣʦʛʠʯʝ-

ʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʵʥʪʦʤʦʬʘʛʘ Amblyseius swirskii ʧʨʦʪʠʚ ʪʘʙʘʯʥʦʛʦ ʪʨʠʧʩʘ ʚ ʆʆʆ ʊʂ 

çʃʫʭʦʚʠʮʢʠʝ ʦʚʦʱʠè; ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚʣʠʷʥʠʝ ʦʙʨʘʙʦʪʢʠ ʧʨʝʧʘʨʘʪʘʤʠ, ʦʪʥʦʩʷʱʠʤʠʩʷ ʢ ʨʘʟʥʳʤ 

ʭʠʤʠʯʝʩʢʠʤ ʛʨʫʧʧʘʤ (ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʦʨʛʘʥʦʭʠʤʠʯʝʩʢʠʤ), ʚ ʩʠʩʪʝʤʝ ʟʘʱʠʪʳ ʦʛʫʨʮʘ ʦʪ 

ʪʨʠʧʩʘ ʪʘʙʘʯʥʦʛʦ ʚ ʆʆʆ ʊʂ çʃʫʭʦʚʠʮʢʠʝ ʦʚʦʱʠè. 

ʈʘʙʦʪʘ ʧʦ ʠʟʫʯʝʥʠʶ ʩʧʦʩʦʙʦʚ ʙʦʨʴʙʳ ʠ ʤʝʪʦʜʦʚ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦ ʟʘʱʠʪʝ ʦʛʫʨʮʘ ʧʨʦʪʠʚ ʪʨʠʧʩʘ 

ʪʘʙʘʯʥʦʛʦ ʚ ʫʩʣʦʚʠʷʭ ʟʘʱʠʱʸʥʥʦʛʦ ʛʨʫʥʪʘ ʧʨʦʚʦʜʠʣʘʩʴ ʚ 2022 ʛʦʜʫ ʥʘ ʙʘʟʝ ʪʝʧʣʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʆʆʆ çʃʫʭʦʚʠʮʢʠʝ ʦʚʦʱʠè, ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʧʦʩʘʜʢʠ ʦʛʫʨʮʘ F1 

ʄʝʚʘ, ʪʨʠʧʩ ʪʘʙʘʯʥʳʡ, ʵʥʪʦʤʦʬʘʛ Amblyseius swirskii, ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʭʠʤʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ. ʇʨʝ-

ʧʘʨʘʪʳ, ʧʨʠʤʝʥʷʝʤʳʝ ʧʨʦʪʠʚ ʪʨʠʧʩʘ ʪʘʙʘʯʥʦʛʦ, ʚ ʪʝʧʣʠʯʥʦʤ ʢʦʤʧʣʝʢʩʝ ï ʌʠʪʦʚʝʨʤ (0,08%) ʠ ɸʜʤʠ-

ʨʘʣ (0,05%) (ʚ ʩʤʝʩʠ). 

ɺ ʆʆʆ ʊʂ çʃʫʭʦʚʠʮʢʠʝ ʦʚʦʱʠè ʚ 2021 ʛʦʜʫ ʚ 5 ʙʣʦʢʝ ʪʝʧʣʠʯʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʥʘ ʦʛʫʨʮʝ F1 ʄʝʚʘ 

ʚʸʣʩʷ ʫʯʸʪ ʯʠʩʣʝʥʥʦʩʪʠ ʪʨʠʧʩʘ ʪʘʙʘʯʥʦʛʦ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ (02.04.2022 ï 

26.07.2022) ʧʨʦʚʦʜʠʣʩʷ ʬʠʪʦʩʘʥʠʪʘʨʥʳʡ ʫʯʸʪ ʚʨʝʜʠʪʝʣʷ (S=4,2 ʛʘ) (ʪʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1ï ʌʠʪʦʩʘʥʠʪʘʨʥʳʡ ʫʯʸʪ ʪʨʠʧʩʘ ʪʘʙʘʯʥʦʛʦ  

ʅʝʜʝʣʠ ʧʨʦʚʝʜʝʥʠʷ ʬʠʪʦʩʘʥʠʪʘʨʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʇʨʦʮʝʥʪ ʧʨʠʩʫʪʩʪʚʠʷ 

1 ʥʝʜʝʣʷ 1,8 

2 ʥʝʜʝʣʷ 1,8 

3 ʥʝʜʝʣʷ 3,8 

4 ʥʝʜʝʣʷ 2,8 

5 ʥʝʜʝʣʷ 3,9 

6 ʥʝʜʝʣʷ 8,0 

7 ʥʝʜʝʣʷ 6,2 

8 ʥʝʜʝʣʷ 5,0 

9 ʥʝʜʝʣʷ 3,0 

10 ʥʝʜʝʣʷ 7,0 

11 ʥʝʜʝʣʷ 16,6 

12 ʥʝʜʝʣʷ 5,8 

13 ʥʝʜʝʣʷ 15,0 

14 ʥʝʜʝʣʷ 17,2 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʙʣʶʜʝʥʠʡ ʙʳʣ ʩʦʩʪʘʚʣʝʥ ʛʨʘʬʠʢ ʜʠʥʘʤʠʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʪʨʠʧʩʘ ʪʘʙʘʯʥʦʛʦ ʚ 

ʪʝʯʝʥʠʠ ʚʝʛʝʪʘʮʠʠ ʢʫʣʴʪʫʨʳ (ʨʠʩ. 1). 

 

ʈʠʩʫʥʦʢ 1 ï ɼʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʪʨʠʧʩʘ ʪʘʙʘʯʥʦʛʦ  
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ɼʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʚʨʝʜʠʪʝʣʷ ʧʦʢʘʟʘʣʘ ʜʦʚʦʣʴʥʦ ʘʢʪʠʚʥʳʡ ʨʦʩʪ ʧʦʧʫʣʷʮʠʠ. ʇʠʢʠ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʷ ʦʪʤʝʯʘʶʪʩʷ ʥʘ 6-ʡ, 11-ʡ ʠ 14-ʡ ʥʝʜʝʣʷʭ, ʪ.ʝ. ʚ ʥʘʯʘʣʝ ʤʘʷ, ʩʝʨʝʜʠʥʝ ʠʶʥʷ ʠ ʥʘʯʘʣʝ ʠʶʣʷ ʩʦ-

ʦʪʚʝʪʩʪʚʝʥʥʦ. ʊʘʢʞʝ ʥʘʙʣʶʜʘʣʦʩʴ ʠ ʨʝʟʢʦʝ ʩʥʠʞʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʧʨʦʚʝʜʝʥʠʝʤ ʟʘʱʠʪ-

ʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

ɺ ʆʆʆ ʊʂ çʃʫʭʦʚʠʮʢʠʝ ʦʚʦʱʠ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʤʝʪʦʜ ʟʘʱʠʪʳ ʢʫʣʴʪʫʨʳ, ʘ 

ʠʤʝʥʥʦ ʵʥʪʦʤʦʬʘʛʘ. ɺ ʪʝʧʣʠʯʥʳʭ ʦʪʜʝʣʝʥʠʷʭ (ʢʘʢ ʚ ʨʘʩʩʘʜʥʦʤ, ʪʘʢ ʠ ʚ ʦʩʥʦʚʥʦʤ) ʧʨʦʪʠʚ ʪʨʠʧʩʘ ʪʘ-

ʙʘʯʥʦʛʦ ʠʩʧʦʣʴʟʫʶʪ ʭʠʱʥʦʛʦ ʢʣʝʱʘ Amblyseius swirskii. ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʨʝʜʩʪʚ ʟʘʱʠ-

ʪʳ ʨʘʩʪʝʥʠʡ ʧʨʦʪʠʚ ʚʨʝʜʠʪʝʣʝʡ ï ʵʪʦ ʨʝʟʫʣʴʪʘʪ ʚʦʟʜʝʡʩʪʚʠʷ ʠʟʫʯʘʝʤʳʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ, ʢʦʪʦʨʳʡ ʚʳ-

ʨʘʞʘʝʪʩʷ ʚ ʧʨʦʮʝʥʪʘʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʚʨʝʜʠʪʝʣʝʡ ʜʦ ʠ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʩʨʝʜʩʪʚ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʧʝʨʠʦʜ ʩʦ 2 ʘʧʨʝʣʷ ʧʦ 26 ʠʶʣʷ 2021 ʛʦʜʘ. ɺ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʠ 

ʧʨʦʚʦʜʠʣʩʷ ʬʠʪʦʩʘʥʠʪʘʨʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʧʦʩʘʜʢʘʭ ʦʛʫʨʮʘ F1 ʄʝʚʘ (S=4,2 ʛʘ). ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫ-

ʯʝʥʥʳʭ ʜʘʥʥʳʭ ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ ʧʦʪʨʝʙʥʦʩʪʴ ʚʥʝʩʝʥʠʷ ʵʥʪʦʤʦʬʘʛʘ Amblyseius swirskii. ʅʘʙʣʶʜʝʥʠʝ 

ʧʦʢʘʟʘʣʦ, ʯʪʦ ʟʘʨʘʞʝʥʠʝ ʦʩʥʦʚʥʦʛʦ ʪʝʧʣʠʯʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʸʪ ʧʦʧʘʜʘʥʠʷ ʚ ʥʝʛʦ ʫʞʝ 

ʟʘʨʘʞʸʥʥʳʭ ʨʘʩʪʝʥʠʡ ʠʟ ʨʘʩʩʘʜʥʦʛʦ ʦʪʜʝʣʝʥʠʷ. ʏʪʦʙʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʨʝʜʠʪʝʣʷ ʧʨʦʭʦʜʠʣʦ ʥʝ ʪʘʢ 

ʙʳʩʪʨʦ, ʧʝʨʝʜ ʚʳʩʘʜʢʦʡ ʚ ʦʩʥʦʚʥʦʝ ʪʝʧʣʠʯʥʦʝ ʦʪʜʝʣʝʥʠʝ, ʘ ʠʤʝʥʥʦ 01.04.2021ʛ., ʚʥʦʩʠʣʠ ʭʠʱʥʦʛʦ 

ʢʣʝʱʘ Amblyseius swirskii ʧʦ ʣʠʩʪʫ ʨʘʩʪʝʥʠʡ ʦʛʫʨʮʘ ʚʨʫʯʥʫʶ ʚ ʢʦʣʠʯʝʩʪʚʝ 50 ʦʩʦʙʝʡ/ʤ
2
. ʉʨʘʟʫ ʧʦʩʣʝ 

ʚʳʩʘʜʢʠ (03.04.2021ʛ.), ʟʘʚʝʜʦʤʦ ʟʥʘʷ ʦ ʟʘʨʘʞʸʥʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʦʛʫʨʮʘ ʪʘʙʘʯʥʳʤ ʪʨʠʧʩʦʤ, ʝʱʸ ʨʘʟ 

ʚʨʫʯʥʫʶ ʚʥʦʩʠʣʩʷ ʵʥʪʦʤʦʬʘʛ ʠʟ ʨʘʩʯʸʪʘ 70 ʦʩʦʙʝʡ/ʤ
2
 ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʩʘʰʝ ʢʦʤʧʘʥʠʠ Koppert çSwirski 

Ulti -Miteè. ʂʘʞʜʳʡ ʧʘʢʝʪʠʢ ʩʦʜʝʨʞʠʪ ʦʪʨʫʙʠ, ʚ ʢʦʪʦʨʳʭ ʥʘʭʦʜʠʪʩʷ 250 ʦʩʦʙʝʡ ʭʠʱʥʦʛʦ ʢʣʝʱʘ ʠ ʦʩʦʙʠ 

ʢʦʨʤʦʚʦʛʦ ʢʣʝʱʘ. 

ʅʘ ʦʩʥʦʚʝ ʜʠʥʘʤʠʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʪʨʠʧʩʘ ʪʘʙʘʯʥʦʛʦ ʠ ʛʨʘʬʠʢʘ ʚʥʝʩʝʥʠʷ ʵʥʪʦʤʦʬʘʛʘ Amblyseius 

swirskii ʚʠʜʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʭʠʱʥʦʛʦ ʢʣʝʱʘ. ʆʜʥʘʢʦ, ʚ ʧʝʨʠʦʜ ʩ 9-ʡ ʧʦ 11-ʶ ʥʝʜʝʣʶ (II 

ʜʝʢʘʜʘ ʠʶʥʷ) ʯʠʩʣʝʥʥʦʩʪʴ ʪʨʠʧʩʘ ʪʘʙʘʯʥʦʛʦ ʨʝʟʢʦ ʚʦʟʨʦʩʣʘ, ʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʥʪʦʤʦʬʘʛʘ ʩʥʠʟʠʣʘʩʴ, 

ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʧʦʚʳʰʝʥʠʝʤ ʜʥʝʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ ʟʘ ʵʪʦʪ ʧʝʨʠʦʜ (+30 ï +34ϊʉ) (ʧʦ ʜʘʥʥʳʤ 
GISMETEO), ʪʘʢ ʢʘʢ ʦʧʪʠʤʘʣʴʥʳʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʜʣʷ ʥʝʛʦ ʩʦʩʪʘʚʣʷʝʪ ʦʪ +20ϊʉ ʜʦ +30ϊʉ. ʕʪʦ 
ʚʳʟʚʘʣʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʠʥʳʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʥʘ 11-ʡ ʥʝʜʝʣʝ ʚʝʛʝʪʘʮʠʠ ʨʘʩʪʝʥʠʡ: ʚ ʩʤʝʩʠ 

ʌʠʪʦʚʝʨʤ ʠ ɸʜʤʠʨʘʣ. ʇʨʠʤʝʥʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʝʩʪʠʮʠʜʘ ʌʠʪʦʚʝʨʤ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,08% ʚ ʩʦ-

ʯʝʪʘʥʠʠ ʩ ʧʨʝʧʘʨʘʪʦʤ, ʩʦʜʝʨʞʘʱʠʤ ʩʠʥʪʝʪʠʯʝʩʢʠʡ ʘʥʘʣʦʛ ʶʚʝʥʦʠʜʘ, ɸʜʤʠʨʘʣ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,05% 

ʥʘ 11-ʡ ʥʝʜʝʣʝ ʤʝʪʦʜʦʤ ʦʧʨʳʩʢʠʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʨʦʙʦʪʘ-ʦʧʨʳʩʢʠʚʘʪʝʣʷ Bogaerts Qii-Jet, ʥʦ ʪʦʣʴʢʦ ʧʦ 

ʦʯʘʛʘʤ, ʧʦʟʚʦʣʠʣʦ ʩʠʣʴʥʦ ʩʥʠʟʠʪʴ ʯʠʩʣʝʥʥʦʩʪʴ ʚʨʝʜʠʪʝʣʷ. 

ʆʧʨʳʩʢʠʚʘʪʝʣʴ ʜʣʷ ʪʝʧʣʠʮ Bogaerts Qii-Jet ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʡ ʩ ʙʘʢʦʤ ʦʙʲʸʤʦʤ 300 ʣ ʠʤʝʝʪ 

ʧʨʦʛʨʘʤʤʫ ʨʘʩʧʳʣʝʥʠʷ, ʢʦʪʦʨʘʷ ʫʧʨʘʚʣʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʩʝʥʩʦʨʥʦʡ ʧʘʥʝʣʠ. ɺ ʦʧʨʳʩʢʠʚʘʪʝʣʴ ʚʩʪʨʦʝʥ 

ʩʯʸʪʯʠʢ ʣʠʪʨʦʚ ʜʣʷ ʪʦʯʥʦʛʦ ʠʟʤʝʨʝʥʠʷ ʠ ʩʤʝʰʠʚʘʥʠʷ ʨʘʩʧʳʣʷʝʤʦʡ ʞʠʜʢʦʩʪʠ, ʯʪʦ ʦʙʣʝʛʯʘʝʪ ʠ ʫʩʢʦʨʷ-

ʝʪ ʦʙʨʘʙʦʪʢʫ ʚ ʪʝʧʣʠʯʥʳʭ ʦʪʜʝʣʝʥʠʷʭ. ʌʦʨʩʫʥʢʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʰʪʘʥʛʝ, ʤʦʛʫʪ ʬʠʢʩʠʨʦʚʘʪʴʩʷ ʥʘ 

ʥʫʞʥʦʡ ʚʳʩʦʪʝ ʠ ʧʦʜ ʪʨʝʙʫʝʤʳʤ ʫʛʣʦʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʨʘʙʦʪʢʠ (ʥʘ ʠʣʠ ʧʦʜ ʣʠʩʪʦʚʫʶ ʧʦʚʝʨʭ-

ʥʦʩʪʴ).  

ʇʦ ʠʪʦʛʘʤ ʧʨʦʚʝʜʝʥʠʷ ʦʧʨʳʩʢʠʚʘʥʠʷ ʯʠʩʣʝʥʥʦʩʪʴ ʪʨʠʧʩʘ ʪʘʙʘʯʥʦʛʦ ʩʥʠʟʠʣʘʩʴ, ʥʦ ʚʩʢʦʨʝ, ʚ ʧʝ-

ʨʠʦʜ ʩ 12-ʡ ʧʦ 14-ʶ ʥʝʜʝʣʶ ʚʝʛʝʪʘʮʠʠ ʢʫʣʴʪʫʨʳ ʦʛʫʨʮʘ, ʩʥʦʚʘ ʚʦʟʨʦʩʣʘ ʩ 5,8% ʜʦ 17,2%. ɿʘʤʝʥʘ ʩʘʰʝ 

ʩ ʭʠʱʥʳʤ ʢʣʝʱʦʤ Amblyseius swirskii ʥʘ 13-ʡ ʥʝʜʝʣʝ ʦʢʘʟʘʣʘʩʴ ʤʘʣʦ ʵʬʬʝʢʪʠʚʥʦʡ, ʦʜʥʘʢʦ ʩʜʝʨʞʘʣʘ 

ʜʘʣʴʥʝʡʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʨʝʜʠʪʝʣʷ.  

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʤʝʥʴʰʠʪʴ ʯʠʩʣʝʥʥʦʩʪʴ ʪʨʠʧʩʘ ʪʘʙʘʯʥʦʛʦ ʚ ʢʨʠʪʠʯʝʩʢʠʝ ʤʦʤʝʥʪʳ, ʤʦʞʥʦ ʨʝ-

ʢʦʤʝʥʜʦʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʩʠʩʪʝʤʝ ʜʨʫʛʦʛʦ ʵʥʪʦʤʦʬʘʛʘ, ʥʘʧʨʠʤʝʨ, ʭʠʱʥʦʛʦ ʢʣʦʧʘ Orius laevigatus, 

ʢʦʪʦʨʳʡ ʫʥʠʯʪʦʞʘʝʪ ʣʠʯʠʥʦʢ ʠ ʠʤʘʛʦ ʚʨʝʜʠʪʝʣʷ, ʘ ʪʘʢʞʝ ʯʘʱʝ ʧʨʦʚʦʜʠʪʴ ʦʙʨʘʙʦʪʢʫ ʧʦ ʦʯʘʛʘʤ ʤʝʪʦ-

ʜʦʤ ʦʧʨʳʩʢʠʚʘʥʠʷ ʨʘʟʣʠʯʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ. ɺ ʨʘʩʩʘʜʥʦʤ ʞʝ ʦʪʜʝʣʝʥʠʠ ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʚʝʩʪʠ ʬʠ-

ʪʦʩʘʥʠʪʘʨʥʳʡ ʫʯʸʪ ʚʨʝʜʠʪʝʣʝʡ ʠ ʚʦʟʤʦʞʥʳʭ ʙʦʣʝʟʥʝʡ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʠʭ ʧʦʧʘʜʘʥʠʷ ʚ ʧʨʦʜʝʟʠʥ-

ʬʝʮʠʨʦʚʘʥʥʦʝ ʦʩʥʦʚʥʦʝ ʪʝʧʣʠʯʥʦʝ ʦʪʜʝʣʝʥʠʝ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: ʧʨʦʚʝʜʝʥʠʝ ʝʞʝʥʝʜʝʣʴʥʦʛʦ 

ʬʠʪʦʩʘʥʠʪʘʨʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʟʚʦʣʷʝʪ ʩʦʩʪʘʚʠʪʴ ʜʠʥʘʤʠʢʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʪʨʠʧʩʘ ʪʘʙʘʯʥʦʛʦ ʚ 

ʦʩʥʦʚʥʦʤ ʪʝʧʣʠʯʥʦʤ ʦʪʜʝʣʝʥʠʠ; ʘʥʘʣʠʟʠʨʦʚʘʥʠʝ ʜʠʥʘʤʠʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʚʨʝʜʠʪʝʣʷ Thrips tabaci ʥʘ 

ʧʦʩʘʜʢʘʭ ʦʛʫʨʮʘ F1 ʄʝʚʘ ʧʦʢʘʟʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʟʘʱʠʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ; ʧʨʠ ʦʮʝʥʢʝ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʵʥʪʦʤʦʬʘʛʘ Amblyseius swirskii ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʧʦʣʦʞʠ-

ʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʪʝʥʜʝʥʮʠʶ ʩʥʠʞʝʥʠʷ ʠʣʠ ʩʜʝʨʞʠʚʘʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʩʦʙʝʡ ʪʨʠʧʩʘ ʪʘʙʘʯʥʦʛʦ; 

ʦʙʨʘʙʦʪʢʘ ʧʨʝʧʘʨʘʪʘʤʠ, ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʚ ʩʠʩʪʝʤʝ ʟʘʱʠʪʳ ʧʨʦʪʠʚ Thrips tabaci ʚ ʊʂ çʃʫʭʦʚʠʮʢʠʝ 

ʦʚʦʱʠè, ʧʦʟʚʦʣʠʣʘ ʨʝʟʢʦ ʩʦʢʨʘʪʠʪʴ ʯʠʩʣʝʥʥʦʩʪʴ ʚʨʝʜʠʪʝʣʷ, ʘ ʟʥʘʯʠʪ ʩʢʦʨʦʩʪʴ ʩʪʝʧʝʥʴ ʧʦʨʘʞʸʥʥʦʩʪʠ 

ʦʨʛʘʥʦʚ ʨʘʩʪʝʥʠʷ. 
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