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ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢè (ʀʇʌ ʈɸʅ)  

603950, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ɹʆʂʉ - 120, ʫʣ. ʋʣʴʷʥʦʚʘ, 46. 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʦʙ-

ʨʘʟʦʚʘʥʠʷ çɺʦʣʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘè (ʌɻɹʆʋ 

ɺʆ çɺɻʋɺʊè)  

603951, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʫʣ. ʅʝʩʪʝʨʦʚʘ, 5 

ʅɸʊʋʈʅʓɽ ʀʉʉʃɽɼʆɺɸʅʀʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂ 

ʈʋʉʃʆɺʆɻʆ ʀ ɺɽʊʈʆɺʆɻʆ ʊɽʏɽʅʀʁ  

ɺ ʖɾʅʆʁ ʏɸʉʊʀ ɻʆʈʔʂʆɺʉʂʆɻʆ ɺʆɼʆʍʈɸʅʀʃʀʑɸ  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ADCP ʠʟʤʝʨʝʥʠʷ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʯʝʥʠʡ, ʚʥʫʪʨʝʥʥʠʝ ʚʦʜʦʝʤʳ, 

ʨʘʩʭʦʜ ʚʦʜʳ, ʚʣʠʷʥʠʝ ʚʝʪʨʘ, ʚʦʜʦʚʦʨʦʪʳ, ɻʦʨʴʢʦʚʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʯʝʥʠʡ ʚ ʶʞʥʦʡ ʯʘʩʪʠ 

ɻʦʨʴʢʦʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʜʦʧʣʝʨʦʚʩʢʦʛʦ ʧʨʦʬʠʣʦ-

ʛʨʘʬʘ ʪʝʯʝʥʠʡ (ADCP). ɸʥʘʣʦʛʠʯʥʳʝ ʨʘʙʦʪʳ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʘʢʚʘʪʦ-

ʨʠʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ 60-80-ʭ ʛʦʜʘʭ ʜʚʘʜʮʘʪʦʛʦ ʚʝʢʘ ʠ ʧʦʣʫʯʝʥʥʳʝ ʨʘʥʝʝ ʜʘʥʥʳʝ ʜʦ ʩʠʭ 

ʧʦʨ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʨʝʰʝʥʠʷ ʨʷʜʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ. ʆʪʩʫʪʩʪʚʠʝ ʩʚʝʞʠʭ ʜʘʥʥʳʭ 

ʧʦ ʪʝʯʝʥʠʷʤ ʧʦʩʣʫʞʠʣʦ ʤʦʪʠʚʘʮʠʝʡ ʢ ʜʘʥʥʦʡ ʨʘʙʦʪʝ. ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʨʦʚʝʜʝʥʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʪʝʯʝʥʠʡ, ʚʳʷʚʣʝʥʳ ʝʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʦʤ 

ʨʘʩʭʦʜʝ ʯʝʨʝʟ ʅʠʞʝʛʦʨʦʜʩʢʫʶ ɻʕʉ ʠ ʩʣʘʙʦʤ ʚʝʪʨʝ ʶʞʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. ɸʥʘʣʠʟ ʧʦʣʫ-

ʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʪʨʫʢʪʫʨʘ ʪʝʯʝʥʠʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦʡ ʥʝʦʜ-

ʥʦʨʦʜʥʦʩʪʴʶ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʦʢʘʟʘʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʚʦʜʦʚʦʨʦʪʘ, ʥʘʙʣʶʜʘʝʤʦʛʦ ʚ ʚʝʨʭ-

ʥʝʤ ʩʣʦʝ ʚʦʜʦʝʤʘ. ʇʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʦʤ ʨʘʩʭʦʜʝ ʚʦʜʳ ʯʝʨʝʟ ɻʕʉ ʠ ʚʝʪʨʝ ʩʝʚʝʨ-

ʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚʦʟʤʦʞʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʫʢʪʫʨʳ ʪʝʯʝʥʠʡ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʧʨʝʠʤʫ-

ʱʝʩʪʚʝʥʥʦ ʦʧʨʝʜʝʣʷʶʪʩʷ ʙʘʪʠʤʝʪʨʠʝʡ ʚ ʧʦʡʤʝʥʥʦʡ ʯʘʩʪʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. 

ɺʚʝʜʝʥʠʝ 

ɻʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʪʝʯʝʥʠʷ ʚʦ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʦʝʤʘʭ ʠʛʨʘʶʪ ʦʧʨʝʜʝʣʷʶʱʫʶ ʨʦʣʴ 

ʚ ʧʝʨʝʥʦʩʝ ʚʦʜʥʳʭ ʤʘʩʩ, ʧʨʠʤʝʩʝʡ, ʧʝʨʝʤʝʰʠʚʘʥʠʠ, ʥʘʢʦʧʣʝʥʠʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʠ 

ʩʦʟʜʘʥʠʠ ʫʩʣʦʚʠʡ ʜʣʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʠʟʤʦʚ. ʀʟʚʝʩʪʥʦ ʪʘʢʞʝ, ʯʪʦ 

ʪʝʯʝʥʠʷ ʠ ʚʝʨʪʠʢʘʣʴʥʦʝ ʧʝʨʝʤʝʰʠʚʘʥʠʝ ʤʦʛʫʪ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʪʴ ʥʘ ʛʠʜʨʦʭʠʤʠʯʝ-

ʩʢʠʡ ʨʝʞʠʤ ʚʦʜʦʝʤʘ [1, 2]. ʉʦ ʚʨʝʤʝʥ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʝʨʚʳʭ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫ-

ʞʝʥʠʡ ʥʘ ɺʦʣʛʝ ʠ ʥʘʧʦʣʥʝʥʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱ ʥʘʯʘʣʠ ʧʨʦʚʦʜʠʪʴʩʷ ʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʝ 

ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʪʝʯʝʥʠʷʤʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʢʘʢ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ ʠʟ ʣʠʪʝʨʘʪʫʨʳ [1ï4], ʚ 

ʦʟʝʨʥʦʡ ʯʘʩʪʠ ɻʦʨʴʢʦʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʪʘʢʠʝ ʨʘʙʦʪʳ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ 
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ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 61, 2019 ʛ. 

ʈʘʟʜʝʣ I. ɺʦʜʥʳʝ ʧʫʪʠ, ʧʦʨʪʳ ʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ 
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ʧʨʦʚʦʜʠʣʠʩʴ ɺʦʣʞʩʢʦʡ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʝʡ ʚ 60ï80-ʭ ʛʦʜʘʭ ʜʚʘ-

ʜʮʘʪʦʛʦ ʚʝʢʘ. ɺ ʢʥʠʛʝ [4] ʦʧʠʩʘʥʠʶ ʪʝʯʝʥʠʡ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ ʧʦʩʚʷʱʝʥʘ ʛʣʘʚʘ, ʚ ʢʦ-

ʪʦʨʦʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʜʘʥʘ ʦʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʪʨʫʢʪʫʨʳ ʪʝʯʝʥʠʡ ʚ ʦʟʝʨʥʦʡ ʯʘʩʪʠ 

ɻʦʨʴʢʦʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʠ ʦʪʤʝʯʝʥʘ ʝʛʦ ʩʠʣʴʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʨʘʟ-

ʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ï ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʨʝʞʠʤʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʪʦʢʘ ʅʠʞʝʛʦʨʦʜʩʢʦʡ 

ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʠ (ɻʕʉ) ʠ ʚʝʪʨʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʩʨʝʜʥʝʥʥʳʝ 

ʩʫʪʦʯʥʳʝ ʜʘʥʥʳʝ ʦ ʨʘʩʭʦʜʝ ʯʝʨʝʟ ʛʠʜʨʦʫʟʣʳ ʠ ʦʙ ʫʨʦʚʥʝ ʚʦʜʦʭʨʘʥʠʣʠʱ ʜʦʩʪʫʧʥʳ ʥʘ 

ʨʝʩʫʨʩʝ [5], ʧʦʵʪʦʤʫ ʣʶʙʳʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʩʢʦʨʦʩʪʷʤʠ ʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʪʝʯʝʥʠʡ ʚ ʟʘ-

ʜʘʥʥʳʝ ʜʥʠ ʛʦʜʘ ʤʦʛʫʪ ʩʦʧʦʩʪʘʚʣʷʪʴʩʷ ʩ ʵʪʠʤʠ ʠʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ. ʆʪʤʝʪʠʤ ʚʳʩʦʢʫʶ 

ʚʘʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʥʝʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤʠ ʠ, 

ʧʦ-ʚʠʜʠʤʦʤʫ, ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʩʚʝʞʠʭ ʜʘʥʥʳʭ ʠʟʤʝʨʝʥʠʡ, ʩʣʦʞʠʚʰʠʝʩʷ ʧʨʝʜʩʪʘʚʣʝ-

ʥʠʷ ʦ ʩʪʨʫʢʪʫʨʝ ʪʝʯʝʥʠʡ ʚʦ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʦʝʤʘʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʨʝʰʝʥʠʷ ʨʷʜʘ ʧʨʘʢ-

ʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʜʦ ʩʠʭ ʧʦʨ (ʩʤ., ʥʘʧʨʠʤʝʨ, [3, 6ï9]). ʅʘʩʪʦʷʱʘʷ ʨʘʙʦʪʘ ʷʚʣʷʝʪʩʷ ʧʨʦʜʦʣ-

ʞʝʥʠʝʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʯʘʪʳʭ ʚ [10] ʠ ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ ʩʪʨʫʢʪʫʨʳ ʪʝʯʝʥʠʡ ʚ 

ʶʞʥʦʡ ʯʘʩʪʠ ɻʦʨʴʢʦʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʘ ʪʘʢʞʝ ʝʝ ʠʟʤʝʥʯʠʚʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʝʪʨʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʨʝʞʠʤʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʪʦʢʘ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ɻʕʉ. 

1. ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 
ʈʘʥʥʠʝ ʠʟʤʝʨʝʥʠʷ ʪʝʯʝʥʠʡ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʫʡ-

ʢʦʚʳʭ ʩʪʘʥʮʠʡ ʩ ʩʘʤʦʧʠʩʮʘʤʠ [11]. ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʠʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʜʦʧʣʝʨʦʚʩʢʦʛʦ ʧʨʦʬʠʣʦʛʨʘʬʘ ʪʝʯʝʥʠʡ ADCP WorkHorse 

Monitor 1200 kHz (ʩʤ., ʥʘʧʨʠʤʝʨ, [12ï14]), ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʥʘ ʤʘʣʦʤʝʨʥʦʤ ʩʫʜʥʝ. ʅʘ 

ʧʨʦʪʷʞʝʥʠʠ ʜʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʠʟʤʝʨʝʥʠʷ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ɻʦʨʴʢʦʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. 

ʆʪ ʛ. ɻʦʨʦʜʝʮ (ʷʭʪ-ʢʣʫʙʘ çɹʝʣʘʷ ʨʝʯʢʘè) ʜʦ ʨʝʢʠ ʉʘʥʘʭʪʘ ʚ ʛ. ʏʢʘʣʦʚʩʢ ʙʳʣʦ ʩʜʝʣʘʥʦ 

ʥʝʩʢʦʣʴʢʦ ʧʦʧʝʨʝʯʥʳʭ ʢ ʥʘʧʨʘʚʣʝʥʠʶ ʦʩʥʦʚʥʦʛʦ ʨʫʩʣʦʚʦʛʦ ʧʦʪʦʢʘ ʨʘʟʨʝʟʦʚ ʚʦʜʦʭʨʘ-

ʥʠʣʠʱʘ. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ADCP ʠʟʤʝʨʷʣʠʩʴ ʩʢʦʨʦʩʪʠ ʪʝʯʝʥʠʷ ʧʦ ʛʣʫʙʠʥʝ, ʥʘʯʠʥʘʷ ʩ 

ʛʣʫʙʠʥʳ 1 ʤ ʩ ʠʥʪʝʨʚʘʣʦʤ 0,5 ʤ [15]. ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʥʘʚʠʛʘʮʠʠ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ 

ʧʦʩʪʨʦʝʥʠʷ ʢʘʨʪ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʘʥʥʳʝ GPS-ʧʨʠʝʤʥʠʢʘ GlobalSat ʠ ʢʘʨʪʧʣʦʪʪʝʨʘ Gar-

min Echomap 50. ʉʢʦʨʦʩʪʴ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʧʨʠʚʦʜʥʦʛʦ ʚʝʪʨʘ ʥʝʧʨʝʨʳʚʥʦ ʠʟʤʝʨʷʣʠʩʴ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʘʥʝʤʦʤʝʪʨʘ WindSonic, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʥʘ ʤʘʯʪʝ 

ʩʫʜʥʘ.  

ɼʣʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ADCP ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʨʦʛʨʘʤʤʳ 

Winriver I (ʘʥʘʣʠʟ, ʫʩʨʝʜʥʝʥʠʝ ʠ ʚʳʚʦʜ ʜʘʥʥʳʭ), GPS MapEdit 2.1.78.8 (ʦʙʨʘʙʦʪʢʘ ʥʘʚʠ-

ʛʘʮʠʦʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ). ʇʨʦʚʦʜʠʣʦʩʴ ʫʩʨʝʜʥʝʥʠʝ ʧʦ 100 ʧʦʣʫʯʝʥʥʳʤ ʥʘ ʨʘʟʨʝʟʝ ʧʨʦ-

ʬʠʣʷʤ ʩʢʦʨʦʩʪʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʠʟʤʝʨʠʪʝʣʴʥʳʤ ʟʦʥʜʠʨʫʶʱʠʤ ʠʤʧʫʣʴʩʘʤ ADCP 

(ʧʠʥʛʘʤ). ɼʣʷ ʫʜʦʙʩʪʚʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʠ ʧʨʠʚʷʟʢʠ ʢʦʦʨʜʠʥʘʪ ʠ ʩʢʦʨʦʩʪʝʡ ʚ ʨʘʟ-

ʥʳʭ ʧʨʦʝʢʮʠʷʭ, ʘ ʪʘʢʞʝ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʳ ʩ ʥʠʤʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʧʨʦʛʨʘʤʤʥʳʡ ʧʘʢʝʪ 

MS Excel (2010), ʘ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʢʘʨʪ ʩʢʦʨʦʩʪʝʡ ʪʝʯʝʥʠʡ - Surfer 7.0 (13.0.383). 

2. ɸʥʘʣʠʟ ʥʝʚʦʟʤʫʱʝʥʥʳʭ ʚʝʪʨʦʤ ʧʦʣʝʡ ʪʝʯʝʥʠʡ 

ɺ ʨʘʙʦʪʝ ʧʦʣʫʯʝʥʳ ʚʝʢʪʦʨʥʳʝ ʧʦʣʷ ʪʝʯʝʥʠʡ, ʬʦʨʤʠʨʫʝʤʳʝ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴ-

ʰʦʤ (3072 ʤ3/c) ʠ ʤʘʣʦʤ (1109 ʤ3/c) ʩʨʝʜʥʝʩʫʪʦʯʥʦʤ ʨʘʩʭʦʜʝ ʯʝʨʝʟ ɻʕʉ (Q) [5] (ʩʤ. ʨʠʩ. 

1, 2). ʅʘ ʨʠʩ. 1 ʩʧʣʦʰʥʳʤʠ ʣʠʥʠʷʤʠ ʦʙʦʟʥʘʯʝʥʳ ʪʨʝʢʠ, ʥʘ ʢʦʪʦʨʳʭ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʠʟ-

ʤʝʨʝʥʠʷ. ɺʝʢʪʦʨʘ ʤʝʞʜʫ ʪʨʝʢʘʤʠ ï ʨʝʟʫʣʴʪʘʪ ʠʥʪʝʨʧʦʣʷʮʠʠ ʜʘʥʥʳʭ. ʅʘ ʢʘʨʪʘʭ ʥʘʥʝ-

ʩʝʥʳ ʚʝʢʪʦʨʘ ʩʢʦʨʦʩʪʠ ʥʘ ʛʣʫʙʠʥʝ 4,05 ʤ (ʨʠʩ. 1), ʥʘ ʢʦʪʦʨʦʡ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦ-

ʤʝʥʜʘʮʠʷʤʠ [2] ʚʣʠʷʥʠʝʤ ʚʝʪʨʦʚʳʭ ʵʬʬʝʢʪʦʚ ʥʘ ʪʝʯʝʥʠʷ ʜʣʷ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʦʝʤʦʚ 

ʤʦʞʥʦ ʧʨʝʥʝʙʨʝʯʴ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʦʩʪʫʧʥʳʝ ʥʘʤ ʜʘʥʥʳʝ ʦ ʨʘʩʭʦʜʝ ɻʕʉ ʷʚʣʷ-

ʶʪʩʷ ʫʩʨʝʜʥʝʥʥʳʤʠ ʟʘ ʩʫʪʢʠ ʟʥʘʯʝʥʠʷʤʠ, ʥʝ ʫʯʠʪʳʚʘʶʱʠʤ ʩʫʪʦʯʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ 

ʩʪʦʢʘ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʦʢʘʟʳʚʘʪʴ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʩʪʨʫʢʪʫʨʳ ʪʝʯʝʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ ʚʣʠʷʥʠʷ ʩʫʪʦʯʥʦʛʦ ʨʝʛʫʣʠʨʦ-

ʚʘʥʠʷ ʥʘ ʩʪʨʫʢʪʫʨʫ ʪʝʯʝʥʠʷ ʨʘʩʩʤʦʪʨʝʥʳ ʩʣʫʯʘʠ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʨʘʩʭʦ-

ʜʦʚ. 



ɺʦʩʪʨʷʢʦʚʘ ɼ.ɺ., ʂʘʧʫʩʪʠʥ ʀ.ɸ., ʄʦʣʴʢʦʚ ɸ.ɸ., ɽʨʤʘʢʦʚ ʉ.ɸ. 
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ʈʠʩ. 1. ɺʝʢʪʦʨʥʳʝ ʧʦʣʷ ʪʝʯʝʥʠʡ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ɻʦʨʴʢʦʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ  

ʥʘ ʛʣʫʙʠʥʝ 4,05 ʤ ʧʦ ʜʘʥʥʳʤ ʠʟʤʝʨʝʥʠʡ 08 ʘʚʛʫʩʪʘ 2019 ʛ.  

Q=1109 ʤ3/c (ʘ) ʠ 15 ʤʘʷ 2018ʛ. Q=3072 ʤ3/c (ʙ) 

ʂʘʢ ʧʨʠ ʤʘʣʦʤ, ʪʘʢ ʠ ʧʨʠ ʙʦʣʴʰʦʤ ʨʘʩʭʦʜʝ ʯʝʨʝʟ ɻʕʉ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʩʪʦʢʦʚʦʝ 

ʪʝʯʝʥʠʝ. ʉʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ ʚ ʩʪʘʨʦʤ ʨʫʩʣʝ ɺʦʣʛʠ ʢʦʨʨʝʣʠʨʫʝʪ ʩʦ ʩʨʝʜʥʝʩʫʪʦʯʥʳʤ ʨʘʩ-

ʭʦʜʦʤ ʯʝʨʝʟ ʅʠʞʝʛʦʨʦʜʩʢʫʶ ɻʕʉ. ʇʨʠ ʨʘʩʭʦʜʝ Q=1109 ʤ3/c ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʫʩʠʣʝʥʠʷ 

ʪʝʯʝʥʠʷ ʚ ʨʫʩʣʝ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ, ʪ.ʝ. ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ ʧʦ ʨʫʩʣʫ ʧʨʠʤʝʨʥʦ ʨʘʚʥʘ 

ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ ʪʝʯʝʥʠʷ ʚ ʧʦʡʤʝ (ʨʠʩ. 1ʘ). ʇʨʠ ʨʘʩʭʦʜʝ Q=3072 ʤ3/c ʩʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ 

ʚ ʨʫʩʣʝ ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʝʚʳʰʘʝʪ ʟʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʝʡ ʚ ʧʦʡʤʝ (ʨʠʩ. 1ʙ). ʇʨʠ ʨʘʩʭʦʜʝ 

Q=1109 ʤ3/c ʩʨʝʜʥʠʝ ʩʢʦʨʦʩʪʠ ʚ ʨʫʩʣʝ ʠ ʚ ʧʦʡʤʝ ʠʤʝʶʪ ʟʥʘʯʝʥʠʷ ʧʦʨʷʜʢʘ 4ï4,5 ʩʤ/ʩ. 

ʇʨʠ ʨʘʩʭʦʜʝ 3072 ʤ3/c ʩʢʦʨʦʩʪʴ ʚ ʨʫʩʣʝ ʙʦʣʴʰʝ ʩʢʦʨʦʩʪʠ ʚ ʧʦʡʤʝ ʚ 2,5ï2,75 ʨʘʟ: 10ï11 

ʩʤ/ʩ ʠ 4ï4,3 ʩʤ/ʩ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

3. ɸʥʘʣʠʟ ʚʣʠʷʥʠʷ ʧʨʠʚʦʜʥʦʛʦ ʚʝʪʨʘ 

ʅʘ ʨʠʩ. 2 ʥʘʥʝʩʝʥʳ ʚʝʢʪʦʨʘ ʩʢʦʨʦʩʪʠ ʥʘ ʚʝʨʭʥʝʤ ʛʦʨʠʟʦʥʪʝ (ʛʣʫʙʠʥʘ 1,05 ʤ), ʛʜʝ 

ʚʝʪʝʨ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʪʝʯʝʥʠʝ. ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʬʠʢʩʠʨʦʚʘʣʩʷ 

ʚʝʪʝʨ ʩʦ ʩʨʝʜʥʝʡ ʟʘ ʜʝʥʴ ʩʢʦʨʦʩʪʴʶ ʚʝʪʨʘ W=1,7ï2 ʤ/ʩ ʜʣʷ ʦʙʦʠʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ 

ʜʘʥʥʳʤ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʘʥʝʤʦʤʝʪʨʘ. ɺ ʩʨʝʜʥʝʤ ʧʦ ʘʢʚʘʪʦʨʠʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʥʘʙʣʶ-

ʜʘʣʩʷ ʚʝʪʝʨ ʶʞʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʟʘ 08 ʘʚʛʫʩʪʘ 2019 (Q=1109 ʤ3/ʩ) ʠ ʩʝʚʝʨʥʦʛʦ ʟʘ 15 ʤʘʷ 

2018 (Q=3072 ʤ3/c). 

 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 61, 2019 ʛ. 
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ʈʠʩ. 2. ɺʝʢʪʦʨʥʳʝ ʧʦʣʷ ʪʝʯʝʥʠʡ ʚ ʶʞʥʦʡ ʯʘʩʪʠ  

ɻʦʨʴʢʦʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʥʘ ʛʣʫʙʠʥʝ 1,05 ʤ ʧʦ ʜʘʥʥʳʤ  

ʘ) ʟʘ 08 ʘʚʛʫʩʪʘ 2019 ʛ (ʨʘʩʭʦʜ ɻʕʉ Q=1109 ʤ3/c, ʚʝʪʝʨ ʶʞʥʳʡ W=1,7ï2 ʤ/ʩ);  

ʙ) ʟʘ 15 ʤʘʷ 2018 ʛ (Q=3072 ʤ3/c ʚʝʪʝʨ ʩʝʚʝʨʥʳʡ W=2 ʤ/ʩ).  

ʇʨʠ ʨʘʩʭʦʜʝ Q=1109 ʤ3/c ʠʟʤʝʨʝʥʥʳʝ ʩʢʦʨʦʩʪʠ ʚ ʨʫʩʣʝ ʠ ʚ ʧʦʡʤʝ ʥʘ ʛʣʫʙʠʥʝ 1,05 ʤ 

ʚʘʨʴʠʨʫʶʪ ʦʪ 3 ʩʤ/ʩ ʜʦ 6 ʩʤ/ʩ. ʇʨʠ ʨʘʩʭʦʜʝ 3072 ʤ3/ʩ ʩʢʦʨʦʩʪʴ ʚ ʧʦʡʤʝʥʥʦʡ ʯʘʩʪʠ ʫʚʝ-

ʣʠʯʠʚʘʝʪʩʷ ʜʦ 7 ʩʤ/ʩ, ʘ ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʚ ʨʫʩʣʝ ʦʩʪʘʝʪʩʷ ʧʨʠʤʝʨʥʦ ʨʘʚʥʦʡ 10,5 ʩʤ/ʩ. 

ʂʘʢ ʤʦʞʥʦ ʚʠʜʝʪʴ ʠʟ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʨʠʩ. 1 ʠ 2, ʥʘ ʛʣʫʙʠʥʘʭ 1,05 ʤ ʠ 4,05 ʤ ʝʩʪʴ ʩʫʱʝ-

ʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʚʝʣʠʯʠʥʝ ʩʢʦʨʦʩʪʠ. ɺʙʣʠʟʠ ʧʦʚʝʨʭʥʦʩʪʠ ʩʢʦʨʦʩʪʠ ʪʝʯʝʥʠʷ ʧʨʘʢ-

ʪʠʯʝʩʢʠ ʚʝʟʜʝ ʙʦʣʴʰʝ, ʯʝʤ ʥʘ ʛʦʨʠʟʦʥʪʝ 4,05 ʤ. 

ʉʨʘʚʥʝʥʠʝ ʧʦʣʝʡ ʪʝʯʝʥʠʡ ʥʘ ʨʠʩ. 1ʘ ʠ 2ʘ, ʘ ʪʘʢʞʝ ʨʠʩ. 1ʙ ʠ 2ʙ ʧʦʢʘʟʳʚʘʝʪ ʠʟʤʝʥʝʥʠʷ 

ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʪʝʯʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʣʠʷʥʠʝʤ ʚʝʪʨʦʚʦʛʦ ʜʨʝʡʬʘ. ɺʣʠʷʥʠʝ, ʦʢʘʟʳʚʘʝʤʦʝ 

ʚʝʪʨʦʤ ʥʘ ʪʦʥʢʠʡ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʣʦʡ ʚʦʜʦʝʤʘ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʢʘʢ 3 % ʦʪ ʚʝʣʠʯʠʥʳ 

ʚʝʢʪʦʨʘ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ [7]. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚ ʜʥʠ ʠʟʤʝʨʝʥʠʡ ʨʝʛʠʩʪʨʠʨʦʚʘʣʩʷ ʦʪ-

ʥʦʩʠʪʝʣʴʥʦ ʩʣʘʙʳʡ ʚʝʪʝʨ, ʦʮʝʥʢʠ ʜʘʶʪ ʟʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʝʡ ʚʝʪʨʦʚʦʛʦ ʜʨʝʡʬʘ ʩʦʠʟʤʝ-

ʨʠʤʳʝ ʩʦ ʩʢʦʨʦʩʪʴʶ ʪʝʯʝʥʠʷ, ʘ ʠʤʝʥʥʦ 5ï6 ʩʤ/ʩ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʚʢʣʘʜ ʚʝʪʨʘ ʚ ʜʥʠ ʧʨʦ-

ʚʝʜʝʥʠʷ ʠʟʤʝʨʝʥʠʡ ʙʳʣ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʦʜʠʥʘʢʦʚʳʤ, ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʚʝʪʝʨ ʜʘʝʪ 

ʙʦʣʝʝ ʩʠʣʴʥʳʡ ʚʢʣʘʜ ʚ ʪʝʯʝʥʠʝ ʚ ʩʣʫʯʘʝ ʤʝʥʴʰʝʛʦ ʨʘʩʭʦʜʘ ʯʝʨʝʟ ɻʕʉ. ʆʯʝʚʠʜʥʦ, ʯʪʦ 

ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʩʦʠʟʤʝʨʠʤʦʩʪʴʶ ʚʝʣʠʯʠʥ ʩʢʦʨʦʩʪʠ ʪʝʯʝʥʠʷ ʠ ʚʝʪʨʦʚʦʛʦ ʜʨʝʡʬʘ. ɼʣʷ ʙʦʣʴ-

ʰʝʛʦ ʟʥʘʯʝʥʠʷ ʨʘʩʭʦʜʘ ʩʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ ʦʢʘʟʳʚʘʝʪʩʷ ʙʦʣʴʰʝ ʚʝʣʠʯʠʥʳ ʚʢʣʘʜʘ ʚʝʪʨʘ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʣʠʷʥʠʝ ʚʝʪʨʘ ʥʘ ʪʝʯʝʥʠʝ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʙʦʣʝʝ ʩʣʘʙʦʝ. 



ɺʦʩʪʨʷʢʦʚʘ ɼ.ɺ., ʂʘʧʫʩʪʠʥ ʀ.ɸ., ʄʦʣʴʢʦʚ ɸ.ɸ., ɽʨʤʘʢʦʚ ʉ.ɸ. 

ʅʘʪʫʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʫʩʣʦʚʦʛʦ ʠ ʚʝʪʨʦʚʦʛʦ ʪʝʯʝʥʠʡ ʚ ʶʞʥʦʡ ʯʘʩʪʠ » 
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ʄʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʚ ʩʣʫʯʘʝ Q=1109 ʤ3/c ʥʘ ʨʠʩ. 2ʘ (ʚʝʨʭʥʷʷ ʯʘʩʪʴ ʨʠʩʫʥʢʘ ʙʣʠʞʝ 

ʢ ʣʝʚʦʤʫ ʙʝʨʝʛʫ) ʪʝʯʝʥʠʝ ʚ ʚʝʨʭʥʝʤ ʩʣʦʝ ʥʘʧʨʘʚʣʝʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʥʘʧʨʘʚʣʝʥʠʶ 

ʪʝʯʝʥʠʷ ʧʦ ʨʫʩʣʫ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʥʘ ʛʣʫʙʠʥʝ 4 ʤ ʨʠʩ. 1ʘ ʩʢʦʨʦʩʪʠ ʥʘʧʨʘʚʣʝʥʳ ʚ ʩʪʦʨʦʥʫ 

ɻʕʉ. ʀʟ-ʟʘ ʚʣʠʷʥʠʷ ʚʝʪʨʘ ʶʞʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʣʦʢʘʣʴʥʦʝ ʪʝʯʝʥʠʝ ʥʘ ʛʣʫʙʠʥʝ ʧʦʨʷʜʢʘ 

1 ʤ ʤʝʥʷʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʥʘ 90 ʛʨʘʜʫʩʦʚ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʚʦʜʦʚʦʨʦ-

ʪʦʚ, ʟʘʭʚʘʪʳʚʘʶʱʠʭ ʚʝʨʭʥʠʡ ʩʣʦʡ ʚʦʜʦʝʤʘ. 
ʅʘʙʣʶʜʝʥʠʝ ʫʢʘʟʘʥʥʦʛʦ ʵʬʬʝʢʪʘ ʚ ʩʘʤʦʤ ʚʝʨʭʥʝʤ ʩʣʦʝ ʚʦʜʦʝʤʘ ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ, 

ʝʩʣʠ ʧʦʩʪʨʦʠʪʴ ʪʝʯʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʝʪʨʦʚʳʤ ʜʨʝʡʬʦʤ, ʚ ʚʠʜʝ ʧʦʣʷ ʚʝʢʪʦʨʥʦʡ ʩʫʤʤʳ 

ʩʢʦʨʦʩʪʠ ʪʝʯʝʥʠʷ ʥʘ ʛʣʫʙʠʥʝ 4,05 ʤ ʠ ʪʨʝʭʧʨʦʮʝʥʪʥʦʛʦ ʚʢʣʘʜʘ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ (5 ʩʤ/ʩ, 

ʶʞʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ). ʕʪʦ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 3ʘ. ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʢʘʨʪʳ ʤʦʞʥʦ ʚʠʜʝʪʴ, 

ʯʪʦ ʚʝʪʝʨ ʚ ʚʝʨʭʥʝʤ ʩʣʦʝ ʩʦʟʜʘʝʪ ʪʝʯʝʥʠʝ ʩ ʶʛʘ ʥʘ ʩʝʚʝʨ, ʯʪʦ ʠ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ 

ʚʦʜʦʚʦʨʦʪʘ ʫ ʣʝʚʦʛʦ ʙʝʨʝʛʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ (ʦʪʤʝʯʝʥ ʥʘ ʨʠʩ. 3ʘ ʦʚʘʣʦʤ). ʇʦʣʫʯʝʥʥʦʝ 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʧʦʣʝ ʪʝʯʝʥʠʡ ʢʘʯʝʩʪʚʝʥʥʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʜʘʥʥʳʤʠ ʠʟʤʝʨʝʥʠʡ ʥʘ ʨʠʩ. 2ʘ. 
 

 

 

ʈʠʩ. 3. ɺʝʢʪʦʨʥʳʝ ʧʦʣʷ ʪʝʯʝʥʠʡ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ɻʦʨʴʢʦʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ  

ʚ ʚʝʨʭʥʝʤ ʩʣʦʝ ʧʦ ʜʘʥʥʳʤ ʟʘ 08 ʘʚʛʫʩʪʘ 2019 ʛ. ʈʘʩʭʦʜ ɻʕʉ Q=1109 ʤ3/c,  

ʚʝʪʝʨ ʶʞʥʳʡ W=1,7-2 ʤ/ʩ (ʘ) ʧʦ ʜʘʥʥʳʤ ʟʘ 15 ʤʘʷ 2018ʛ.  

Q=3072 ʤ3/c ʚʝʪʝʨ ʩʝʚʝʨʥʳʡ W=2 ʤ/ʩ (ʙ)  

ʄʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʚ ʩʣʫʯʘʝ Q=3072 ʤ3/ʩ ʚʣʠʷʥʠʝ ʚʝʪʨʘ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴ-

ʥʦʤʫ ʫʩʠʣʝʥʠʶ ʪʝʯʝʥʠʷ ʚʙʣʠʟʠ ʫʩʪʴʷ ʨʝʢʠ ʖʛ (ʥʠʞʥʷʷ ʯʘʩʪʴ ʨʠʩ. 2ʙ) ʠ ʚʙʣʠʟʠ ʜʘʤʙʳ, 

ʯʪʦ ʪʘʢʞʝ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʢʨʘʝʚʳʭ ʵʬʬʝʢʪʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʙʘʪʠ-

ʤʝʪʨʠʝʡ ʠ ʩʪʨʫʢʪʫʨʦʡ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʚ ʨʘʡʦʥʝ ʧʨʠʪʦʢʦʚ. ʆʜʥʘʢʦ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ 

ʧʦʣʷ ʪʝʯʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʝʪʨʦʚʳʤ ʜʨʝʡʬʦʤ (ʨʠʩ. 3ʙ) ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʧʨʠ ʙʦʣʴʰʦʤ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 61, 2019 ʛ. 

ʈʘʟʜʝʣ I. ɺʦʜʥʳʝ ʧʫʪʠ, ʧʦʨʪʳ ʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ 
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ʨʘʩʭʦʜʝ ʚʦʜʳ ʯʝʨʝʟ ɻʕʉ ʠ ʘʥʘʣʦʛʠʯʥʦʛʦ ʧʦ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʩʝʚʝʨʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚʦ-

ʜʦʚʦʨʦʪʦʚ ʚ ʚʝʨʭʥʝʤ ʩʣʦʝ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ, ʧʦʩʣʝʜʥʝʝ, ʚʦʟʤʦʞʥʦ, ʩʚʷʟʘʥʦ ʩ ʥʝʜʦʩʪʘʪʢʦʤ 

ʜʘʥʥʳʭ ʠʟʤʝʨʝʥʠʡ ʥʠʞʝ ʧʦ ʪʝʯʝʥʠʶ ʚʙʣʠʟʠ ʧʨʘʚʦʛʦ ʙʝʨʝʛʘ.  

ɿʘʢʣʶʯʝʥʠʝ 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦ ʪʝʯʝʥʠʷʤ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ɻʦʨʴʢʦʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠ-

ʣʠʱʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʪʨʫʢʪʫʨʘ ʪʝʯʝʥʠʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦʡ ʥʝʦʜʥʦʨʦʜʥʦ-

ʩʪʴʶ. ɺ ʫʩʣʦʚʠʷʭ ʩʣʘʙʦʛʦ ʧʨʠʚʦʜʥʦʛʦ ʚʝʪʨʘ ʶʞʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʧʨʠ ʥʝʙʦʣʴʰʦʤ ʨʘʩ-

ʭʦʜʝ ʯʝʨʝʟ ʅʠʞʝʛʦʨʦʜʩʢʫʶ ɻʕʉ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʦʜʦʚʦʨʦʪʘ ʚʙʣʠʟʠ 

ʣʝʚʦʛʦ ʙʝʨʝʛʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ; ʚʦʜʦʚʦʨʦʪ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʚ ʩʘʤʦʤ ʚʝʨʭʥʝʤ ʩʣʦʝ ʚʦʜʦ-

ʝʤʘ, ʦʪʚʝʯʘʶʱʝʤ ʟʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʥʘ ʩʧʫʪʥʠʢʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʷʭ. ʇʨʠ 

ʵʪʦʤ ʚ ʪʦʣʱʝ ʚʦʜʳ, ʥʘ ʛʣʫʙʠʥʘʭ, ʩʣʘʙʦ ʧʦʜʚʝʨʞʝʥʥʳʭ ʚʝʪʨʦʚʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ, ʪʝʯʝʥʠʝ 

ʥʦʩʠʪ ʨʫʩʣʦʚʳʡ ʭʘʨʘʢʪʝʨ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦ ʚʩʝʡ ʶʞʥʦʡ ʯʘʩʪʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ɺ ʫʩʣʦ-

ʚʠʷʭ ʩʣʘʙʦʛʦ ʚʝʪʨʘ ʩʝʚʝʨʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʦʛʦ ʨʘʩʭʦʜʘ ʯʝʨʝʟ ɻʕʉ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʚ ʩʪʨʫʢʪʫʨʝ ʪʝʯʝʥʠʡ ʚ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʚʦʜʦʝʤʘ ʥʝ ʚʳʷʚʣʝʥʦ, ʥʦ 

ʦʪʤʝʯʝʥʦ ʫʩʠʣʝʥʠʝ ʪʝʯʝʥʠʷ ʚ ʩʪʘʨʦʤ ʨʫʩʣʝ ʨʝʢʠ ɺʦʣʛʘ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ. ʇʦʣʫʯʝʥʦ, ʯʪʦ 

ʧʨʠ ʙʦʣʴʰʠʭ ʨʘʩʭʦʜʘʭ ʯʝʨʝʟ ɻʕʉ ʚʣʠʷʥʠʝ ʚʝʪʨʘ ʥʘ ʩʪʨʫʢʪʫʨʫ ʪʝʯʝʥʠʷ ʫʤʝʥʴʰʘʝʪʩʷ ʠ 

ʙʦʣʴʰʫʶ ʨʦʣʴ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʝʝ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʦʢʘʟʳʚʘʶʪ ʙʘʪʠʤʝʪʨʠʷ 

ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʚ ʦʙʣʘʩʪʷʭ ʧʨʠʪʦʢʦʚ. ʇʦʩʣʝʜʥʝʝ ʫʪʚʝʨʞʜʝʥʠʝ ʧʦʢʘ ʷʚ-

ʣʷʝʪʩʷ ʛʠʧʦʪʝʟʦʡ ʠ ʪʨʝʙʫʝʪ ʩʪʨʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʧʦʜʪʚʝʨʞʜʝʥʠʷ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ 

ʧʦʣʫʯʝʥʦ ʚ ʭʦʜʝ ʜʘʣʴʥʝʡʰʝʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ. ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʈɻʆ (ʧʨʦʝʢʪ ˉ 02/2019-ʈ) ʠ 

ʈʌʌʀ ʧʨʦʝʢʪʳ 18-45-520004 ʨ_ʘ ʠ 17-05-41095 ʈɻʆ_ʘ. 
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Annotation: The paper presents the results of a study of currents in the southern part of the 

Gorky reservoir using the Acoustic Doppler Current Profiler (ADCP). Similar work was sys-

tematically carried out in the water area of the reservoir in the 60-80s of the twentieth century 

and the previously obtained data are still used to solve a number of practical problems. The 

lack of fresh data on the currents served as the motivation for this work. Study of the flow 

structure has been carried out. An analysis of the data showed that the structure of the flows 

is characterized by significant heterogeneity. Features of the flow structure have been identi-

fied at the weak south wind conditions and the low water flow through the Nizhny Novgorod 

hydroelectric station. The formation of the whirlpool observed in the upper layer of the reser-

voir was shown. Probably the possible features of the flow structure are determined by ba-

thymetry in the floodplain of the reservoir with the relatively large water flow through the 

hydroelectric station and the north wind conditions. 
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ʥʦʚʣʝʥʦ, ʯʪʦ ʟʦʥʘ ʩʤʝʰʝʥʠʷ ʨʝʢ ɺʦʣʛʘ ʠ ʆʢʘ ʧʨʦʩʣʝʞʠʚʘʣʘʩʴ ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʦ. ɿʦʥʳ 

ʩʤʝʰʝʥʠʷ ʨʝʢ ɺʦʣʛʘ ʩ ʜʨʫʛʠʤʠ ʝʝ ʧʨʠʪʦʢʘʤʠ ʧʨʦʩʣʝʞʠʚʘʣʠʩʴ ʤʝʥʝʝ ʚʳʨʘʟʠʪʝʣʴʥʦ ʠ ʥʝ 

ʚʩʝʛʜʘ ʦʜʥʦʟʥʘʯʥʦ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʰʠʨʷʶʪ ʠʤʝʶʱʠʝʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ 

ʥʘʣʠʯʠʝ ʟʦʥ ʩʤʝʰʝʥʠʷ ʚʦʜ ɺʦʣʛʠ ʩ ʥʝʢʦʪʦʨʳʤʠ ʝʝ ʧʨʠʪʦʢʘʤʠ ʚ ʏʝʙʦʢʩʘʨʩʢʦʤ ʚʦʜʦʭʨʘ-

ʥʠʣʠʱʝ.  

ɺʚʝʜʝʥʠʝ 

ʈʝʢʘ ɺʦʣʛʘ ï ʛʣʘʚʥʘʷ ʚʦʜʥʘʷ ʘʨʪʝʨʠʷ ʮʝʥʪʨʘʣʴʥʦʡ ʈʦʩʩʠʠ, ʩʦʩʪʦʷʥʠʝ ʢʦʪʦʨʦʡ ʥʘʭʦ-

ʜʠʪʩʷ ʧʦʜ ʧʨʠʩʪʘʣʴʥʳʤ ʚʥʠʤʘʥʠʝʤ ʫʯʝʥʳʭ, ʵʢʦʣʦʛʦʚ ʠ ʧʨʘʚʠʪʝʣʴʩʪʚʘ [1ï3]. ʕʪʦ ʩʚʷ-

ʟʘʥʦ ʩ ʦʙʤʝʣʝʥʠʝʤ ʨʝʢʠ, ʚʣʠʷʥʠʝʤ ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʮʝʥʪʨʦʚ, ʚʦʩ-

ʩʪʘʥʦʚʣʝʥʠʝʤ ʘʢʪʠʚʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʜʦʣʴ ʙʝʨʝʛʦʚ ʠ ʜʨʫʛʠʤʠ 

ʧʨʠʯʠʥʘʤʠ. ʇʦʢʘʟʘʪʝʣʴʥʳʤʠ ʧʨʠʤʝʨʘʤʠ ʧʨʦʷʚʣʝʥʠʷ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʢʘʯʝʩʪʚʝ ʚʦʣʞ-

ʩʢʦʡ ʚʦʜʳ ʷʚʣʷʶʪʩʷ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ɺʝʨʭʥʝʡ ɺʦʣʛʠ [4ï7]. ʀʭ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʤʦʥʠ-

ʪʦʨʠʥʛ ʧʨʦʚʦʜʠʣʩʷ ʩ ʤʦʤʝʥʪʘ ʟʘʧʦʣʥʝʥʠʷ ʠ ʧʦ 80-ʝ ʛʦʜʳ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ [8, 9]. 

ɹʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʧʨʠ ʵʪʦʤ ʙʳʣʦ ʫʜʝʣʝʥʦ ʨʘʟʚʠʪʠʶ ʬʠʪʦʧʣʘʥʢʪʦʥʘ [10ï13] ʢʘʢ ʚʘʞ-

ʥʦʛʦ ʤʘʨʢʝʨʘ ʙʠʦʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚʦʜʳ.  

mailto:a.molkov@inbox.ru


ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 61, 2019 ʛ. 

ʈʘʟʜʝʣ I. ɺʦʜʥʳʝ ʧʫʪʠ, ʧʦʨʪʳ ʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ 
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ʉ 2016 ʛʦʜʘ ʙʳʣʠ ʨʝʘʣʠʟʦʚʘʥʳ ʝʞʝʛʦʜʥʳʝ ʢʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʯʝʩʪʚʘ 

ʚʦʣʞʩʢʠʭ ʚʦʜ ʚ ʨʘʡʦʥʝ ɻʦʨʴʢʦʚʩʢʦʛʦ ʠ ʏʝʙʦʢʩʘʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱ ʚ ʨʘʤʢʘʭ ʛʨʘʥʪʘ 

ʈʫʩʩʢʦʛʦ ɻʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ çʇʣʘʚʫʯʠʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʦʭʚʘʪʳʚʘʶʱʠʝ ʰʠʨʦ-

ʢʠʡ ʩʧʝʢʪʨ ʟʘʜʘʯ ʠʟ ʦʙʣʘʩʪʠ ʛʠʜʨʦʬʠʟʠʢʠ, ʛʠʜʨʦʭʠʤʠʠ, ʛʠʜʨʦʙʠʦʣʦʛʠʠ [14ï17]. ɺʤʝʩʪʝ 

ʩ ʪʝʤ, ʦʜʥʦʡ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʟʦʥ ʩʤʝʰʝʥʠʷ ɺʦʣʛʠ 

ʩ ʢʨʫʧʥʳʤʠ ʝʝ ʧʨʠʪʦʢʘʤʠ. ɺ 2018 ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʟʤʝʨʝʥʠʷ ʨʷʜʘ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʜ ʨʝʢʠ ɺʦʣʛʘ ʚʙʣʠʟʠ ʫʩʪʴʝʚ ʚʧʘʜʘʶʱʠʭ ʚ ʥʝʝ ʨʝʢ ʏʝʙʦʢʩʘʨʩʢʦʛʦ ʚʦ-

ʜʦʭʨʘʥʠʣʠʱʘ ï ʂʝʨʞʝʥʝʮ, ʉʫʥʜʦʚʠʢ ʠ ʉʫʨʘ, ʠ ɻʦʨʴʢʦʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ï ʋʥʞʘ, 

ʅʝʤʜʘ, ʉʘʥʘʭʪʘ, ʊʨʦʮʘ ʠ ʖʛ [18ï20]. ɺ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʟʦʥʳ ʩʤʝʰʝʥʠʷ 

ʨʝʢ ɺʦʣʛʘ, ʆʢʘ, ʂʝʨʞʝʥʝʮ, ʉʫʥʜʦʚʠʢ, ʉʫʨʘ, ʋʥʞʘ, ʧʨʠ ʵʪʦʤ ʥʘʠʙʦʣʝʝ ʨʝʟʢʠʝ ʠ ʩʪʘʙʠʣʴ-

ʥʳʝ ʨʘʟʣʠʯʠʷ ʥʘʙʣʶʜʘʣʠʩʴ ʤʝʞʜʫ ʚʦʜʘʤʠ ʨʝʢ ɺʦʣʛʘ ʠ ʆʢʘ.  

ɺ 2019 ʛʦʜʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʦʥ ʩʤʝʰʝʥʠʷ ɺʦʣʛʠ ʩ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʤʠ ʝʝ ʧʨʠʪʦʢʘʤʠ 

ʙʳʣʠ ʧʨʦʜʦʣʞʝʥʳ ʥʘ ʫʯʘʩʪʢʝ ʦʪ ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ ʜʦ ʛ. ʂʦʟʴʤʦʜʝʤʴʷʥʩʢ. ʈʝʟʫʣʴʪʘʪʳ 

ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ.  

ʄʝʪʦʜʠʢʘ ʠʟʤʝʨʝʥʠʡ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ  

ʀʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʙʦʨʪʘ ʤʦʪʦʨʥʦʡ ʣʦʜʢʠ ʧʦ ʤʝʨʝ ʝʝ ʧʨʦʜʚʠʞʝʥʠʷ ʦʪ ʛ. 

ʂʦʟʴʤʦʜʝʤʴʷʥʩʢ ʜʦ ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ ʚ ʧʝʨʠʦʜ ʩ 16 ʧʦ 18 ʠʶʣʷ 2019 ʛʦʜʘ. ʇʦʛʦʜʘ 

ʙʳʣʘ ʩʦʣʥʝʯʥʘʷ ʩ ʣʝʛʢʠʤʠ ʚʝʪʨʘʤʠ, ʢʨʦʤʝ ʥʦʯʠ ʩ 17 ʥʘ 18 ʠʶʣʷ, ʢʦʛʜʘ ʰʣʠ ʠʥʪʝʥʩʠʚʥʳʝ 

ʜʦʞʜʠ. ʅʘ ʤʘʨʰʨʫʪʝ ʩʣʝʜʦʚʘʥʠʷ (ʙʝʣʘʷ ʢʨʠʚʘʷ ʥʘ ʨʠʩ. 1) ʧʨʦʚʦʜʠʣʠʩʴ ʢʘʢ ʥʝʧʨʝʨʳʚʥʳʝ 

ʠʟʤʝʨʝʥʠʷ, ʪʘʢ ʠ ʠʟʤʝʨʝʥʠʷ ʥʘ ʩʪʘʥʮʠʷʭ ʚʦ ʚʨʝʤʷ ʜʨʝʡʬʘ ʣʦʜʢʠ. ʇʨʠ ʜʚʠʞʝʥʠʠ ʦʩʫ-

ʱʝʩʪʚʣʷʣʘʩʴ ʥʝʧʨʝʨʳʚʥʘʷ ʨʝʛʠʩʪʨʘʮʠʷ GPS ʢʦʦʨʜʠʥʘʪ ʣʦʜʢʠ ʠ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʡ ʪʝʤ-

ʧʝʨʘʪʫʨʳ ʚʦʜʳ ʥʘ ʛʣʫʙʠʥʝ ʦʢʦʣʦ 15 ʩʤ ʩ ʧʦʤʦʱʴʶ ʢʘʨʪʧʣʦʪʪʝʨʘ Garmin EchoMap 62cv, 

ʪʦʛʜʘ ʢʘʢ ʥʘ ʩʪʘʥʮʠʷʭ ʠʟʤʝʨʷʣʠʩʴ ʚʝʨʪʠʢʘʣʴʥʳʝ ʧʨʦʬʠʣʠ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʧʨʦʟʨʘʯʥʦʩʪʠ 

ʚʦʜʳ, ʘ ʪʘʢʞʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʭʣʦʨʦʬʠʣʣʘ ʘ ʠ ʦʢʨʘʰʝʥʥʦʛʦ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʦʨʛʘʥʠʯʝ-

ʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʩ ʧʦʤʦʱʴʶ ʧʦʛʨʫʞʥʦʛʦ ʬʣʫʦʨʠʤʝʪʨʘ BBE Moldaenke FluoroProbe II. 

ʉʪʘʥʮʠʠ ʚ ʢʦʣʠʯʝʩʪʚʝ 3ï6 ʰʪʫʢ ʧʨʦʩʪʘʚʣʷʣʠʩʴ ʚʜʦʣʴ ʟʘʨʘʥʝʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʦʧʝʨʝʯ-

ʥʳʭ ʨʘʟʨʝʟʦʚ ɺʦʣʛʠ ʠ ʝʝ ʧʨʠʪʦʢʦʚ (ʨʦʟʦʚʳʝ ʣʠʥʠʠ ʥʘ ʨʠʩ. 1). ʀʩʭʦʜʷ ʠʟ ʤʝʪʝʦʫʩʣʦʚʠʡ, 

ʫʜʘʣʦʩʴ ʚʳʧʦʣʥʠʪʴ 36 ʩʝʯʝʥʠʡ ʩʦ ʩʨʝʜʥʠʤ ʨʘʩʩʪʦʷʥʠʝʤ ʤʝʞʜʫ ʥʠʤʠ 5 ʢʤ, ʚʢʣʶʯʘʷ 138 

ʩʪʘʥʮʠʡ. ɺʝʨʪʠʢʘʣʴʥʳʝ ʧʨʦʬʠʣʠ ʚʩʝʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫʩʨʝʜʥʷʣʠʩʴ ʧʦ ʛʣʫʙʠʥʘʤ ʩ ʰʘʛʦʤ 

1ʤ. ɼʘʥʥʳʝ ʢʘʨʪʧʣʦʪʪʝʨʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʥʝ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʧʦ-

ʩʪʨʦʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ. 

 

 

ʈʠʩ. 1. ʂʘʨʪʘ ʨʘʡʦʥʘ ʠʟʤʝʨʝʥʠʡ: ʙʝʣʦʡ ʣʠʥʠʝʡ ʦʪʤʝʯʝʥ ʤʘʨʰʨʫʪ 

 ʩʣʝʜʦʚʘʥʠʷ ʣʦʜʢʠ, ʨʦʟʦʚʳʤʠ ʣʠʥʠʷʤʠ ï ʩʝʯʝʥʠʷ,  

ʛʜʝ ʧʨʦʚʦʜʠʣʠʩʴ ʠʟʤʝʨʝʥʠʷ ʥʘ ʩʪʘʥʮʠʷʭ  

ʈʝʟʫʣʴʪʘʪʳ 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʚ ʨ. ɺʦʣʛʘ ʥʘ ʫʯʘʩʪʢʝ ʦʪ ʛ. 

ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ ʜʦ ʛ. ʂʦʟʴʤʦʜʝʤʴʷʥʩʢ, ʘ ʪʘʢʞʝ ʚʙʣʠʟʠ ʫʩʪʴʝʚ ʨʝʢ ʆʢʘ, ʂʝʨʞʝʥʝʮ ʠ 

ʉʫʥʜʦʚʠʢ, ʉʫʨʘ ʠ ɺʝʪʣʫʛʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 2ʘ-ʜ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʀʟ ʨʠʩ. 2ʘ ʚʠʜʥʦ, 



ʄʦʣʴʢʦʚ ɸ.ɸ., ʂʘʧʫʩʪʠʥ ʀ.ɸ., ɽʨʤʘʢʦʚ ʉ.ɸ., ʃʝʱʝʚ ɻ.ɺ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʟʦʥ ʩʤʝʰʝʥʠʷ ɺʦʣʛʠ ʩ ʝʝ ʧʨʠʪʦʢʘʤʠ ʥʘ ʫʯʘʩʪʢʝ ʅ.ʅʦʚʛʦʨʦʜïʂʦʟʴʤʦʜʝʤʴʷʥʩʢ » 
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ʯʪʦ ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʚ ɺʦʣʛʝ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʚʥʠʟ ʧʦ ʪʝʯʝʥʠʶ, ʜʦʩʪʠʛʘʷ ʟʥʘ-

ʯʝʥʠʡ 22 ʛʨʘʜʫʩʘ ʚʙʣʠʟʠ ʛ. ʂʦʟʴʤʦʜʝʤʴʷʥʩʢ ʧʨʦʪʠʚ 18 ʛʨʘʜʫʩʦʚ ʚʙʣʠʟʠ ʛ. ʅʠʞʥʝʛʦ ʅʦʚ-

ʛʦʨʦʜ. ʆʩʦʙʝʥʥʦʩʪʠ ʵʪʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʦʷʩʥʷʶʪ ʨʠʩ. 2ʙ-ʜ. ʊʘʢ, ʥʘ ʥʘʯʘʣʴʥʦʤ ʫʯʘʩʪʢʝ 

ʠʩʩʣʝʜʫʝʤʦʡ ʘʢʚʘʪʦʨʠʠ (ʨʘʡʦʥ ˉ1 ʥʘ ʨʠʩ. 2ʘ) ʦʪʯʝʪʣʠʚʦ ʧʨʦʩʣʝʞʠʚʘʣʠʩʴ ʜʚʘ ʧʦʪʦʢʘ 

ʚʦʜʳ, ʚʦʣʞʩʢʦʡ ʠ ʦʢʩʢʦʡ ʩ ʪʝʤʧʝʨʘʪʫʨʘʤʠ 18 ʠ 20 ʛʨʘʜʫʩʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʊʘʢʘʷ 

çʜʚʫʭʧʦʪʦʢʦʚʘʷè ʢʘʨʪʠʥʘ ʩ ʨʝʟʢʦʡ ʛʨʘʥʠʮʝʡ ʧʨʦʩʣʝʞʠʚʘʣʘʩʴ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʧʦʨʷʜʢʘ 30 

ʢʤ ʦʪ ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ ʚʧʣʦʪʴ ʜʦ ʛ. ʂʩʪʦʚʦ. ʇʨʠ ʵʪʦʤ ʦʢʩʢʠʝ ʚʦʜʳ ʦʢʘʟʳʚʘʣʠʩʴ 

ʩʠʣʴʥʦ ʧʨʠʞʘʪʳʤʠ ʢ ʧʨʘʚʦʤʫ ʙʝʨʝʛʫ ɺʦʣʛʠ, ʠʭ ʭʘʨʘʢʪʝʨʥʘʷ ʰʠʨʠʥʘ ʥʝ ʧʨʝʚʳʰʘʣʘ 100ï

150ʤ.  

 

 
ʘ) 

   
ʙ) ʚ) 

 
ʛ) ʜ) 

ʈʠʩ. 2. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʚ ʨ.ɺʦʣʛʘ  

ʥʘ ʫʯʘʩʪʢʝ ʦʪ ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ ʜʦ ʛ. ʂʦʟʴʤʦʜʝʤʴʷʥʩʢ (ʘ),  

ʘ ʪʘʢʞʝ ʚʙʣʠʟʠ ʫʩʪʴʝʚ ʨʝʢ ʆʢʘ (ʙ), ʂʝʨʞʝʥʝʮ ʠ ʉʫʥʜʦʚʠʢ (ʚ), ʉʫʨʘ (ʛ) ʠ ɺʝʪʣʫʛʘ (ʜ).  

ɻʦʣʫʙʦʡ ʣʠʥʠʝʡ ʦʪʤʝʯʝʥ ʤʘʨʰʨʫʪ ʩʣʝʜʦʚʘʥʠʷ ʤʦʪʦʨʥʦʡ ʣʦʜʢʠ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 61, 2019 ʛ. 

ʈʘʟʜʝʣ I. ɺʦʜʥʳʝ ʧʫʪʠ, ʧʦʨʪʳ ʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ 

 

 23 

ʅʠʞʝ ʛ. ʂʩʪʦʚʦ ʚʳʜʝʣʝʥʠʝ ʦʢʩʢʦʡ ʚʦʜʳ ʧʦ ʪʝʤʧʝʨʘʪʫʨʝ ʥʝ ʧʨʦʩʣʝʞʠʚʘʣʦʩʴ, ʘ ʚʦʣʞ-

ʩʢʠʝ ʚʦʜʳ ʢʘʟʘʣʠʩʴ ʢʚʘʟʠʦʜʥʦʨʦʜʥʳʤʠ ʢʘʢ ʧʦʧʝʨʝʢ ʨʝʢʠ, ʪʘʢ ʠ ʚʜʦʣʴ ʥʝʝ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 

ʧʦʨʷʜʢʘ 120 ʢʤ ʚʥʠʟ ʧʦ ʪʝʯʝʥʠʶ ʚʧʣʦʪʴ ʜʦ ʧ. ʌʦʢʠʥʦ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʦʟʤʦʞʥʘʷ 

ʧʨʠʯʠʥʘ ʵʪʦʡ ʢʚʘʟʠʦʜʥʦʨʦʜʥʦʩʪʠ ʙʳʣʘ ʩʚʷʟʘʥʘ ʢʘʢ ʨʘʟ ʩ ʠʥʪʝʥʩʠʚʥʳʤʠ ʦʩʘʜʢʘʤʠ, ʦ ʢʦ-

ʪʦʨʳʭ ʫʧʦʤʠʥʘʣʦʩʴ ʚʳʰʝ. ʅʠʞʝ ʧ. ʌʦʢʠʥʦ ʠ ʜʦ ʛ. ʂʦʟʴʤʦʜʝʤʴʷʥʩʢ, ʪ.ʝ. ʥʘ ʨʘʩʩʪʦʷʥʠʠ 

ʧʦʨʷʜʢʘ 50 ʢʤ, ʥʘʙʣʶʜʘʣʦʩʴ ʧʦʩʪʝʧʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʣʞʩʢʦʡ ʚʦʜʳ ʜʦ 

21ï22 ʛʨʘʜʫʩʦʚ. ɺʦʟʤʦʞʥʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʧʝʨʝʤʝʰʠʚʘʥʠʝʤ ʩ ʙʦʣʝʝ ʧʨʦʛʨʝʪʳʤʠ ʚʦʜʘʤʠ 

ʚ ʦʙʣʘʩʪʠ ʧʦʡʤ ʥʘʧʨʦʪʠʚ ʫʩʪʴʷ ʨ. ʉʫʨʘ.  

ʅʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʚ ʚʠʜʝ 

ʪʨʝʭ çʣʠʥʟè ʭʦʣʦʜʥʦʡ ʚʦʜʳ (18 ʛʨʘʜʫʩʦʚ) ʥʘ ʬʦʥʝ ʢʚʘʟʠʦʜʥʦʨʦʜʥʦʡ ʪʝʧʣʦʡ ʚʦʜʳ ʙʳʣʠ 

ʦʙʥʘʨʫʞʝʥʳ ʥʘʧʨʦʪʠʚ ʫʩʪʴʷ ʨ. ɺʝʪʣʫʛʘ (ʨʠʩ. 2ʜ). ʀʭ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷ-

ʟʘʥʦ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʩʪʨʫʢʪʫʨʳ ʪʝʯʝʥʠʡ ʚ ʩʦʩʝʜʩʪʚʫʶʱʠʭ ʤʝʣʢʦʚʦʜʥʳʭ ʨʘʡʦʥʘʭ, ʬʦʨ-

ʤʠʨʫʝʤʦʡ ʨʝʟʢʦ ʥʝʦʜʥʦʨʦʜʥʳʤ ʨʝʣʴʝʬʦʤ ʜʥʘ (ʙʘʪʠʤʝʪʨʠʷ ʨʘʡʦʥʘ ʠʟʚʝʩʪʥʘ ʧʦ ʣʦʮʠʷʤ, 

ʘ ʪʘʢʞʝ ʠʟʤʝʨʷʣʘʩʴ ʚ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʜʝʡʩʪʚʠʷ ʵʪʠʭ ʪʝʯʝʥʠʡ 

ʥʠʞʥʠʝ ʭʦʣʦʜʥʳʝ ʩʣʦʠ ʚʦʣʞʩʢʦʡ ʚʦʜʳ ʣʦʢʘʣʴʥʦ çʟʘʙʨʘʩʳʚʘʶʪʩʷè ʚʚʝʨʭ. ʅʘʣʠʯʠʝ ʥʝ-

ʧʨʦʛʨʝʪʳʭ ʚʦʣʞʩʢʠʭ ʚʦʜ ʧʦʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ʧʦʜʪʚʝʨʞʜʘʶʪ ʚʝʨʪʠʢʘʣʴʥʳʝ ʧʨʦʬʠʣʠ ʪʝʤ-

ʧʝʨʘʪʫʨʳ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʩʝʯʝʥʠʷʭ 1ï3. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ, ʥʘ ʨʠʩ. 3 ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʜʚʘ ʩʝʯʝʥʠʷ ˉ2 ʠ ˉ3, ʠʟ ʢʦʪʦʨʳʭ ʚʠʜʥʦ, ʚ ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʙʣʶʜʘʣʩʷ ʚʝʨʭʥʠʡ 

ʧʨʦʛʨʝʪʳʡ ʩʣʦʡ ʪʦʣʱʠʥʦʡ ʧʦʨʷʜʢʘ 4 ʤ, ʥʠʞʝ ʢʦʪʦʨʦʛʦ ʣʝʞʘʣʠ ʤʝʥʝʝ ʧʨʦʛʨʝʪʳʝ ʚʦʣʞ-

ʩʢʠʝ ʚʦʜʳ ʩ ʪʝʤʧʝʨʘʪʫʨʘʤʠ 18ï19 ʛʨʘʜʫʩʦʚ.  
 

  
ʘ) ʙ) 

 

ʈʠʩ. 3. ɺʝʨʪʠʢʘʣʴʥʳʝ ʧʨʦʬʠʣʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ  

ʥʘ ʩʪʘʥʮʠʷʭ ʩʝʯʝʥʠʷ ˉ2 (ʘ) ʠ ˉ3 (ʙ) 

ʇʦʤʠʤʦ ʚʝʨʪʠʢʘʣʴʥʳʭ ʧʨʦʬʠʣʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʙʳʣʠ ʪʘʢʞʝ ʧʦʩʪʨʦʝʥʳ ʚʝʨʪʠʢʘʣʴ-

ʥʳʝ ʧʨʦʬʠʣʠ ʭʣʦʨʦʬʠʣʣʘ ʘ ʠ ʦʢʨʘʰʝʥʥʦʛʦ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ 

(ʨʠʩ. 4). ʅʘ ʦʩʥʦʚʝ ʠʭ ʘʥʘʣʠʟʘ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʚ ʚʦʣʞʩʢʠʭ ʚʦʜʘʭ ʩʨʝʜʥʷʷ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʭʣʦʨʦʬʠʣʣʘ ʘ ʩʦʩʪʘʚʣʷʣʘ 1.5 ʤʢʛ/ʣ ʠ ʬʣʫʢʪʫʠʨʦʚʘʣʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦ, ʧʨʠ ʵʪʦʤ ʚ ʦʪʜʝʣʴ-

ʥʳʭ ʧʨʠʪʦʢʘʭ (ʥʘʧʨʠʤʝʨ, ʚ ɺʝʪʣʫʛʝ, ʉʫʨʝ, ʉʫʥʜʦʚʠʢʝ ʠ ʆʢʝ) ʥʘʙʣʶʜʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʜʦ 6ï7 ʤʢʛ/ʣ. ɺʤʝʩʪʝ ʩ ʵʪʠʤ ʥʘʙʣʶʜʘʣʦʩʴ ʧʦʥʠʞʝʥʠʝ ʧʨʦʟʨʘʯʥʦʩʪʠ ʚʦʜʳ 

ʚ ʩʨʝʜʥʝʤ ʥʘ 20% ʚ ʚʝʨʭʥʝʤ ʩʣʦʝ ʪʦʣʱʠʥʦʡ 2ï4 ʤ.  



ʄʦʣʴʢʦʚ ɸ.ɸ., ʂʘʧʫʩʪʠʥ ʀ.ɸ., ɽʨʤʘʢʦʚ ʉ.ɸ., ʃʝʱʝʚ ɻ.ɺ. 
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ʙ) 

 
ʚ) 

 
ʛ) 
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ʝ) 

 

ʈʠʩ. 4. ɺʝʨʪʠʢʘʣʴʥʳʝ ʧʨʦʬʠʣʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ (Áʉ), ʝʝ ʧʨʦʟʨʘʯʥʦʩʪʠ (%),  

ʢʦʥʮʝʥʪʨʘʮʠʡ ʭʣʦʨʦʬʠʣʣʘ ʘ (ʤʢʛ/ʣ) ʠ ʦʢʨʘʰʝʥʥʦʛʦ ʨʘʩʪʚʦʨʝʥʥʦʛʦ  

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ (ʦʪʥ. ʝʜ.) ʚ ʩʝʯʝʥʠʷʭ ɺʦʣʛʠ ʥʠʞʝ ʫʩʪʴʝʚ ʨʝʢ  

ʆʢʘ (ʘ), ʂʫʜʴʤʘ (ʙ), ʂʝʨʞʝʥʝʮ (ʚ), ʉʫʥʜʦʚʠʢ (ʛ), ʉʫʨʘ (ʜ), ɺʝʪʣʫʛʘ (ʝ) 

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʟʦʥʘ ʩʤʝʰʝʥʠʷ ʨʝʢ ɺʦʣʛʘ 

ʠ ʆʢʘ ʧʨʦʩʣʝʞʠʚʘʣʘʩʴ ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʦ, ʧʨʠʯʝʤ ʥʘ ʨʘʩʩʪʦʷʥʠʷʭ ʧʦʨʷʜʢʘ 30 ʢʤ ʧʦ ʪʨʝʤ 

ʠʟ ʯʝʪʳʨʝʭ ʧʘʨʘʤʝʪʨʦʚ (ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʧʨʦʟʨʘʯʥʦʩʪʴ ʚʦʜʳ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʭʣʦʨʦʬʠʣʣʘ 

ʘ). ɿʦʥʳ ʩʤʝʰʝʥʠʷ ʨʝʢ ɺʦʣʛʘ, ʂʫʜʴʤʘ, ʂʝʨʞʝʥʝʮ, ʉʫʥʜʦʚʠʢ, ʉʫʨʘ ʠ ɺʝʪʣʫʛʘ ʧʨʦʩʣʝʞʠ-

ʚʘʣʠʩʴ ʤʝʥʝʝ ʚʳʨʘʟʠʪʝʣʴʥʦ ʠ ʥʝ ʚʩʝʛʜʘ ʦʜʥʦʟʥʘʯʥʦ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʰʠ-

ʨʷʶʪ ʠʤʝʶʱʠʝʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʥʘʣʠʯʠʝ ʟʦʥ ʩʤʝʰʝʥʠʷ ʚʦʜ ɺʦʣʛʠ ʩ ʥʝʢʦʪʦʨʳʤʠ ʝʝ 

ʧʨʠʪʦʢʘʤʠ ʚ ʏʝʙʦʢʩʘʨʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʈɻʆ (ʧʨʦʝʢʪ ˉ 02/2019-ʈ) ʠ ʈʌʌʀ (ʧʨʦʝʢʪʳ 18-

45-520004 ʨ_ʘ). 
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The results of the detection and research of the mixing zones between the Volga River and its 

largest inflows (Oka, Kudma, Kerzhenets, Sundovik, Sura, Vetluga) in the region from Nizhny 

Novgorod to Kozmodemyansk according to the data of the BBE Moldaenke submersible fluo-

rometer are presented in this paper. Spatial distributions and vertical profiles of water tem-

perature and its transparency, as well as concentrations of key bio-optical characteristics of 

water like chlorophyll a and colored dissolved organic matter are investigated. Based on the 

obtained data, it was found that the mixing zone of the Volga and Oka rivers was traced most 

strongly. The mixing zones of the Volga River with other inflows were traced less expressively 

and not always clearly. The obtained results expand the existing understanding of mixing zones 

of the Volga waters with general inflows in the Cheboksary reservoir.  
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ʯʝʩʢʠ ʜʦʧʫʩʪʠʤʘʷ ʛʣʫʙʠʥʘ, ʢʘʥʘʣʠʟʠʨʦʚʘʥʠʝ ʨʫʩʣʘ 

 

ʉʫʜʦʭʦʜʥʳʝ ʰʣʶʟʳ ʅʠʞʝʛʦʨʦʜʩʢʦʛʦ ʛʠʜʨʦʫʟʣʘ ʠ ʫʯʘʩʪʦʢ ɻʦʨʦʜʝʮ ï ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ 

ʣʠʤʠʪʠʨʫʶʪ ʩʫʜʦʭʦʜʩʪʚʦ ʥʘ ɽʜʠʥʦʡ ɻʣʫʙʦʢʦʚʦʜʥʦʡ ʉʠʩʪʝʤʝ (ɽɻʉ). ɹʦʣʴʰʦʝ ʚʣʠʷʥʠʝ 

ʥʘ ʧʦʩʘʜʢʫ ʫʨʦʚʥʝʡ ʚʦʜʳ ʚ ʥʠʞʥʝʤ ʙʴʝʬʝ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ɻʕʉ ʦʢʘʟʘʣʠ ʜʥʦʫʛʣʫʙʠʪʝʣʴ-

ʥʳʝ ʨʘʙʦʪʳ, ʧʨʦʠʟʚʦʜʠʤʳʝ ʩ 1970-ʭ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʧʨʦʝʢʪʥʦʡ ʛʣʫʙʠʥʳ. ʈʝʰʝʥʠʝ 

ʧʨʦʙʣʝʤʳ ʤʘʣʳʭ ʛʣʫʙʠʥ ʥʘ ʫʯʘʩʪʢʝ ʠ ʧʨʦʭʦʞʜʝʥʠʝ ʩʫʜʘʤʠ ɻʦʨʦʜʝʮʢʠʭ ʰʣʶʟʦʚ ʚʦʟ-

ʤʦʞʥʦ ʧʫʪʝʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʠʟʢʦʥʘʧʦʨʥʦʛʦ ʛʠʜʨʦʫʟʣʘ ʚ ʨʘʡʦʥʝ ɹ. ʂʦʟʠʥʦ. ɼʣʷ ʦʮʝʥʢʠ 

ʚʣʠʷʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʪʨʝʪʴʝʡ ʥʠʪʢʠ ʩʫʜʦʭʦʜʥʦʛʦ ʰʣʶʟʘ ʢʘʢ ʜʨʫʛʦʛʦ, ʧʨʝʜʣʘʛʘʝʤʦʛʦ 

ʨʷʜʦʤ ʘʚʪʦʨʦʚ ʚʘʨʠʘʥʪʘ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ, ʚʳʧʦʣʥʝʥʳ ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ ʧʦʚʝ-

ʜʝʥʠʷ ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ ʥʘ ʫʯʘʩʪʢʝ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʝʡ ʛʣʫʙʠʥʳ. ɼʚʠʞʝʥʠʝ 

ʧʦʪʦʢʘ ʚʦʜʳ ʚ ʨʫʩʣʝ ʨʝʢʠ ʦʧʠʩʳʚʘʣʦʩʴ ʩʠʩʪʝʤʦʡ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʜʚʠʞʝ-

ʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʧʦʣʫʯʝʥʦ, ʯʪʦ ʢʨʠʚʘʷ ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʨʠ ʨʘʩʭʦʜʘʭ ʚ ʠʥʪʝʨʚʘʣʝ 800ï1500 ʤ3/ʩ ʥʝ ʜʦʩʪʠʛʘʝʪ ʧʦʣʦʞʝʥʠʷ ʢʨʠʚʦʡ ʧʨʠ ʧʨʦʝʢʪ-

ʥʦʤ ʫʨʦʚʥʝ. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʥʝʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʨʦʝʢʪʥʦʡ ʩʫʜʦʭʦʜʥʦʡ ʛʣʫʙʠʥʳ ʥʘ 

ʫʯʘʩʪʢʝ. ɸʣʴʪʝʨʥʘʪʠʚʥʳʝ ʚʘʨʠʘʥʪʳ ʥʠʟʢʦʥʘʧʦʨʥʦʤʫ ʛʠʜʨʦʫʟʣʫ ʚ ʚʠʜʝ ʪʨʝʪʴʝʡ ʥʠʪʢʠ 

ɻʦʨʦʜʝʮʢʠʭ ʰʣʶʟʦʚ ʠʣʠ ʪʨʝʪʴʝʡ ʩʪʫʧʝʥʠ ʚ ʧʦʜʭʦʜʥʦʤ ʢʘʥʘʣʝ ʥʝ ʦʙʝʩʧʝʯʘʪ ʪʨʝʙʫʝʤʫʶ 

ʩʫʜʦʭʦʜʥʫʶ ʛʣʫʙʠʥʫ. ʈʫʩʣʦ ʥʠʞʥʝʛʦ ʙʴʝʬʘ ʙʫʜʝʪ ʢʘʨʜʠʥʘʣʴʥʦ ʜʝʬʦʨʤʠʨʦʚʘʥʦ, ʘ ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʳʝ ʦʙʲʝʤʳ ʜʥʦʫʛʣʫʙʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʥʘ ʫʯʘʩʪʢʝ ʥʠʞʥʝʛʦ ʙʴʝʬʘ ʧʦʚʣʝʢʫʪ ʧʦ-

ʩʘʜʢʫ ʫʨʦʚʥʝʡ ʚʦʜʳ ʥʘ ʧʦʨʦʛʘʭ ʩʫʱʝʩʪʚʫʶʱʠʭ ʰʣʶʟʦʚ ˉ 15ï16 ʠ ʥʘ ʩʘʤʦʤ ʫʯʘʩʪʢʝ. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʯʘʩʪʦʢ ʨ. ɺʦʣʛʘ ʦʪ ʩʪʚʦʨʘ ʅʠʞʝʛʦʨʦʜʩʢʦʛʦ ʛʠʜʨʦʫʟʣʘ ʜʦ 

ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ ʠʤʝʝʪ ʩʝʨʴʝʟʥʫʶ ʧʨʦʙʣʝʤʫ, ʩʚʷʟʘʥʥʫʶ ʩ ʣʠʤʠʪʠʨʫʶʱʠʤʠ ʛʣʫʙʠ-

ʥʘʤʠ ʥʘ ʫʯʘʩʪʢʝ ʠ ʧʦʨʦʛʘʭ ʰʣʶʟʦʚ ˉ 15, 16 ʅʠʞʝʛʦʨʦʜʩʢʦʛʦ ʛʠʜʨʦʫʟʣʘ. ʇʨʦʙʣʝʤʘ ʩʦ 

ʚʨʝʤʝʥʝʤ ʫʩʫʛʫʙʣʷʝʪʩʷ ʠ ʛʨʦʟʠʪ ʧʨʝʨʚʘʪʴ ʩʢʚʦʟʥʦʝ ʩʫʜʦʭʦʜʩʪʚʦ ʥʘ ɺʦʣʛʝ, ʨʘʟʦʨʚʘʚ ʝʛʦ 

ʥʘ ʩʝʚʝʨʥʫʶ ʠ ʶʞʥʫʶ ʯʘʩʪʠ. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʚʦʜʥʳʡ ʨʝʞʠʤ ʥʠʞʥʝʛʦ ʙʴʝʬʘ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ɻʕʉ ʦʧʨʝ-

ʜʝʣʷʝʪʩʷ ʩʙʨʦʩʥʳʤʠ ʨʘʩʭʦʜʘʤʠ ʩ ɻʕʉ. ɹʦʢʦʚʘʷ ʧʨʠʪʦʯʥʦʩʪʴ ʥʘ ʫʯʘʩʪʢʝ ʦʪ ʧʣʦʪʠʥʳ  

ʅʠʞʝʛʦʨʦʜʩʢʦʛʦ ʛʠʜʨʦʫʟʣʘ ʜʦ ʩʪʚʦʨʘ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʥʠʟʢʦʥʘʧʦʨʥʦʛʦ ʛʠʜʨʦʫʟʣʘ ʩʦ-

ʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 1% ʦʪ ʚʝʣʠʯʠʥʳ ʩʙʨʦʩʥʳʭ ʨʘʩʭʦʜʦʚ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʝ ʦʢʘʟʳʚʘʝʪ 

ʟʘʤʝʪʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʚʦʜʥʳʡ ʨʝʞʠʤ ʫʯʘʩʪʢʘ. 

ɻʦʨʴʢʦʚʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʦʩʫʱʝʩʪʚʣʷʝʪ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʩʪʦʢʘ ʨ. ɺʦʣʛʘ ʩʦʚ-

ʤʝʩʪʥʦ ʩ ʚʳʰʝʣʝʞʘʱʠʤ ʈʳʙʠʥʩʢʠʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝʤ. ʈʝʞʠʤ ʨʘʙʦʪʳ ʚʦʜʦʭʨʘʥʠʣʠʱ 

ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ çʆʩʥʦʚʥʳʤʠ ʧʨʘʚʠʣʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʈʳʙʠʥ-

ʩʢʦʛʦ ʠ ɻʦʨʴʢʦʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱ ʥʘ ʨ. ɺʦʣʛʝè. 

ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʩʪʦʢʘ ʨ. ɺʦʣʛʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘʤʠ ʧʨʠʚʝʣʦ ʢ ʟʘʤʝʪʥʳʤ ʠʟʤʝʥʝʥʠʷʤ 

ʝʛʦ ʚʥʫʪʨʠʛʦʜʦʚʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʦʙʲʝʤʦʚ 



ʉʠʪʥʦʚ ɸ.ʅ., ɺʦʨʦʥʠʥʘ ʖ.ɽ. 
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ʧʦʣʦʚʦʜʠʡ ʠ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʩʪʦʢʘ ʚ ʧʝʨʠʦʜ ʤʝʞʝʥʠ. ʊʘʢ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʝʩʪʝʩʪʚʝʥ-

ʥʳʤ ʨʝʞʠʤʦʤ, ʩʪʦʢ ʚʝʩʝʥʥʝʛʦ ʧʦʣʦʚʦʜʴʷ (ʘʧʨʝʣʴ-ʠʶʥʴ) ʚ ʥʠʞʥʝʤ ʙʴʝʬʝ ʅʠʞʝʛʦʨʦʜ-

ʩʢʦʛʦ ʛʠʜʨʦʫʟʣʘ ʫʤʝʥʴʰʠʣʩʷ ʥʘ 15%, ʩʪʦʢ ʣʝʪʥʝʝ-ʦʩʝʥʥʝʡ ʤʝʞʝʥʠ (ʠʶʣʴ ï ʥʦʷʙʨʴ) ʫʚʝ-

ʣʠʯʠʣʩʷ ʥʘ 10ï25%, ʩʪʦʢ ʟʠʤʥʝʡ ʤʝʞʝʥʠ (ʜʝʢʘʙʨʴ-ʤʘʨʪ) ʫʚʝʣʠʯʠʣʩʷ ʚ ʜʚʘ ʨʘʟʘ [1]. 

ɿʘ ʧʝʨʠʦʜ ʩʦʚʤʝʩʪʥʦʡ (ʩ 1957 ʛ.) ʵʢʩʧʣʫʘʪʘʮʠʠ ʈʳʙʠʥʩʢʦʛʦ ʠ ɻʦʨʴʢʦʚʩʢʦʛʦ ʚʦʜʦ-

ʭʨʘʥʠʣʠʱ ʤʘʢʩʠʤʘʣʴʥʳʝ ʨʘʩʭʦʜʳ ʚʦʜʳ ʚ ʥʠʞʥʝʤ ʙʴʝʬʝ ʅʠʞʝʛʦʨʦʜʩʢʦʛʦ ʛʠʜʨʦʫʟʣʘ ʨʝ-

ʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ 1860 ʤ3/ʩ (1964 ʛ.) ʜʦ 7550 ʤ3/ʩ (1966 ʛ.). ʉʨʝʜʥʠʡ ʤʘʢ-

ʩʠʤʘʣʴʥʳʡ ʨʘʩʭʦʜ ʚʦʜʳ ʩʦʩʪʘʚʣʷʝʪ 4950 ʤ3/ʩ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʩʙʨʦʩʥʳʝ ʨʘʩʭʦʜʳ ʧʨʠ-

ʭʦʜʷʪʩʷ ʥʘ ʥʘʯʘʣʦ ʤʘʷ. 

ɺ ʧʝʨʠʦʜ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʤʝʞʝʥʠ ʨʘʩʭʦʜʳ ʚʦʜʳ ʚ ʥʠʞʥʝʤ ʙʴʝʬʝ ʅʠʞʝʛʦʨʦʜʩʢʦʡ 

ɻʕʉ ʠʟʤʝʥʷʣʠʩʴ ʦʪ 753 ʤ3/ʩ (ʘʚʛʫʩʪ 1973 ʛ) ʜʦ 6160 ʤ3/ʩ (ʥʦʷʙʨʴ 2012 ʛ), ʩʨʝʜʥʠʡ ʩʙʨʦʩ-

ʥʦʡ ʨʘʩʭʦʜ ʩʦʩʪʘʚʠʣ 1300 ʤ3/ʩ. 

ʉʫʪʦʯʥʦʝ ʠ ʥʝʜʝʣʴʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʤʦʱʥʦʩʪʠ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ɻʕʉ ʦʙʫʩʣʘʚʣʠ-

ʚʘʝʪ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʩʙʨʦʩʥʳʭ ʨʘʩʭʦʜʦʚ ʚ ʥʠʞʥʠʡ ʙʴʝʬ ʛʠʜʨʦʫʟʣʘ ʚ ʤʝʞʝʥʥʳʡ ʧʝ-

ʨʠʦʜ. ʈʘʩʭʦʜʳ ʧʦʧʫʩʢʦʚ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ɻʕʉ ʚ ʪʝʯʝʥʠʝ ʨʘʙʦʯʠʭ ʩʫʪʦʢ ʦʙʳʯʥʦ ʤʝʥʷ-

ʶʪʩʷ ʦʪ 500 ʜʦ 2500ï3000 ʤ3/ʩ. ɺ ʚʳʭʦʜʥʳʝ ʠ ʧʨʘʟʜʥʠʯʥʳʝ ʜʥʠ ʤʘʢʩʠʤʘʣʴʥʳʝ ʩʙʨʦʩʳ 

ʩʥʠʞʘʶʪʩʷ.    

ʉʦʟʜʘʥʠʝ ʅʠʞʝʛʦʨʦʜʩʢʦʛʦ (ɻʦʨʴʢʦʚʩʢʦʛʦ) ʛʠʜʨʦʫʟʣʘ (1956 ʛ.) ʠ ʥʘʧʦʣʥʝʥʠʝ ʏʝʙʦʢ-

ʩʘʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʜʦ ʦʪʤʝʪʢʠ 63,0 ʤɹʉ ʚʤʝʩʪʦ ʧʨʦʝʢʪʥʦʡ ʦʪʤʝʪʢʠ ʧʦʜʧʦʨʥʦʛʦ 

ʫʨʦʚʥʷ 68,0 ʤɹʉ, ʧʨʠʚʝʣʦ ʢ ʥʝʦʙʨʘʪʠʤʦʡ ʜʝʬʦʨʤʘʮʠʠ ʨʫʩʣʘ ʨ.ɺʦʣʛʘ ʚ ʥʠʞʥʝʤ ʙʴʝʬʝ 

ʛʠʜʨʦʫʟʣʘ, ʯʪʦ ʩʚʷʟʘʥʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩ ʛʣʫʙʠʥʥʦʡ ʵʨʦʟʠʝʡ ʠ ʧʦʥʠʞʝʥʠʝʤ ʦʪʤʝʪʦʢ 

ʜʥʘ. ɿʘ ʛʦʜʳ ʵʢʩʧʣʫʘʪʘʮʠʠ ɻʕʉ ʦʥʦ ʧʦʥʠʟʠʣʦʩʴ ʥʘ 1,35 ʤ ʫ ɻʦʨʦʜʮʘ ʠ 0,85 ʤ ʫ ɹʘʣʘʭʥʳ. 

ʇʦʜʦʙʥʘʷ ʩʠʪʫʘʮʠʷ ʩ ʨʫʩʣʦʚʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʠ ʚʦʜʥʳʤ ʨʝʞʠʤʦʤ ʥʠʞʥʠʭ ʙʴʝʬʦʚ ʦʪʤʝ-

ʯʘʝʪʩʷ ʚʦ ʤʥʦʛʠʭ ʨʘʙʦʪʘʭ [2ï6, 9ï13]. 

ʉʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʦʩʘʜʢʫ ʫʨʦʚʥʝʡ ʚʦʜʳ ʚ ʥʠʞʥʝʤ ʙʴʝʬʝ ʅʠʞʝʛʦʨʦʜʩʢʦʡ 

ɻʕʉ ʦʢʘʟʘʣʠ ʜʥʦʫʛʣʫʙʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ, ʧʨʦʠʟʚʦʜʠʤʳʝ ʩ 1970-ʭ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʧʨʦ-

ʝʢʪʥʦʡ ʛʣʫʙʠʥʳ (ʨʠʩ. 1).  

 

 

ʈʠʩ. 1. ʉʭʝʤʘ ʫʯʘʩʪʢʘ ʥʠʞʥʝʛʦ ʙʴʝʬʘ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ɻʕʉ 

ɼʥʦʫʛʣʫʙʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ ʥʘ ʧʝʨʝʢʘʪʘʭ ʦʪ ɹʘʣʘʭʥʳ ʜʦ ʅʠʞʥʝʛʦ ʅʦʚʛʦʨʦʜʘ  ʧʦʟʚʦ-

ʣʠʣʠ ʜʦʩʪʠʯʴ ʩʫʜʦʭʦʜʥʦʡ ʛʣʫʙʠʥʳ ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ 3,5 ʤ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʧʨʦʚʦʮʠʨʦ-

ʚʘʣʠ ʧʦʩʘʜʢʫ ʫʨʦʚʥʝʡ ʥʘ ʚʳʰʝʣʝʞʘʱʝʤ ʫʯʘʩʪʢʝ ʜʦ ɻʦʨʦʜʮʘ ʚʩʣʝʜʩʪʚʠʝ ʠʩʯʝʨʧʘʥʠʷ 

ʛʠʜʨʘʚʣʠʯʝʩʢʠ ʜʦʧʫʩʪʠʤʦʡ ʛʣʫʙʠʥʳ.  



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 61, 2019 ʛ. 

ʈʘʟʜʝʣ I. ɺʦʜʥʳʝ ʧʫʪʠ, ʧʦʨʪʳ ʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ 
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ʕʨʦʟʠʦʥʥʳʝ ʜʝʬʦʨʤʘʮʠʠ ʠ ʜʥʦʫʛʣʫʙʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ ʠʟʤʝʥʠʣʠ ʨʫʩʣʦ, ʧʦ ʩʫʪʠ 

ʧʨʦʠʟʚʝʜʷ ʝʛʦ ʢʘʥʘʣʠʟʠʨʦʚʘʥʠʝ, ʯʪʦ ʧʦʚʣʠʷʣʦ ʥʘ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ʧʘ-

ʨʘʤʝʪʨʳ ʨʫʩʣʘ ʠ ʩʫʜʦʭʦʜʥʳʝ ʫʩʣʦʚʠʷ. 

ʇʨʝʜʣʘʛʘʣʦʩʴ ʤʥʦʛʦʧʦʜʭʦʜʦʚ ʢʨʝʰʝʥʠʶ ʩʫʜʦʭʦʜʥʦʡ ʧʨʦʙʣʝʤʳ ʠ ʧʦʩʣʝ ʤʥʦʛʦʣʝʪ-

ʥʠʭ ʧʦʠʩʢʦʚ ʠ ʦʙʩʫʞʜʝʥʠʡ  ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʚʳʭʦʜʘ ʠʟ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ 

ʧʨʝʜʣʦʞʝʥʦ ʨʝʰʝʥʠʝ ʧʫʪʝʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʠʟʢʦʥʘʧʦʨʥʦʛʦ ʛʠʜʨʦʫʟʣʘ ʚ ʨʘʡʦʥʝ ʧʦʩʝʣʢʘ 

ɹʦʣʴʰʦʝ ʂʦʟʠʥʦ (890,5 ʢʤ ʩʫʜʦʚʦʛʦ ʭʦʜʘ). ʆʥʦ ʧʨʠʥʷʪʦ ʥʘ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ, 

ʚʦʰʣʦ ʚ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʜʦʢʫʤʝʥʪʳ ʨʘʟʚʠʪʠʷ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʚʝʜʝʪʩʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʛʠʜʨʦʫʟʣʘ. 

ɺ ʯʠʩʣʝ ʦʩʥʦʚʥʳʭ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʚʘʨʠʘʥʪʦʚ ʥʠʟʢʦʥʘʧʦʨʥʦʤʫ ʛʠʜʨʦʫʟʣʫ ʥʝ-

ʩʢʦʣʴʢʦ ʜʝʩʷʪʠʣʝʪʠʡ ʨʘʩʩʤʘʪʨʠʚʘʣʩʷ ʚʘʨʠʘʥʪ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʪʨʝʪʴʝʡ ʥʠʪʢʠ (ʪʨʝʪʴʝʡ 

ʩʪʫʧʝʥʠ) ɻʦʨʦʜʝʮʢʠʭ ʰʣʶʟʦʚ, ʢʦʪʦʨʳʡ ʜʦ ʩʠʭ ʧʦʨ ʝʛʦ ʘʚʪʦʨʘʤʠ ʥʝ ʩʥʠʤʘʝʪʩʷ ʩ ʧʦ-

ʚʝʩʪʢʠ ʜʥʷ ʠ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʤʝʥʝʝ ʟʘʪʨʘʪʥʳʡ ʠ ʙʦʣʝʝ ʵʢʦʣʦʛʠʯʥʳʡ [11]. ʇʦʵʪʦʤʫ ʥʘʤʠ 

ʜʣʷ ʦʮʝʥʢʠ ʧʦʩʣʝʜʩʪʚʠʡ ʨʝʰʝʥʠʷ ʩʫʜʦʭʦʜʥʦʡ ʧʨʦʙʣʝʤʳ ʚʦʟʚʝʜʝʥʠʝʤ ʪʨʝʪʴʝʡ ʥʠʪʢʠ 

ʠʣʠ ʪʨʝʪʴʝʡ ʩʪʫʧʝʥʠ ɻʦʨʦʜʝʮʢʠʭ ʰʣʶʟʦʚ ʚʳʧʦʣʥʝʥʳ ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ ʧʦʚʝʜʝ-

ʥʠʷ ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ ʥʘ ʫʯʘʩʪʢʝ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʝʡ ʛʣʫʙʠʥʳ. 

ɻʠʜʨʘʚʣʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ ʚʳʧʦʣʥʝʥʳ ʥʘ ʇʂ ʧʦ ʧʨʦʛʨʘʤʤʝ çʇʝʨʝʢʘʪè, ʧʦʟʚʦʣʷʶʱʝʡ 

ʦʧʨʝʜʝʣʠʪʴ ʧʦʩʘʜʢʫ ʫʨʦʚʥʷ ʚʦʜʳ ʚ ʨʝʢʝ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʫʯʘʩʪʢʝ ʧʨʠ ʫʩʪʨʦʡʩʪʚʝ 

ʜʥʦʫʛʣʫʙʠʪʝʣʴʥʦʡ ʧʨʦʨʝʟʠ ʠ ʧʨʦʭʦʞʜʝʥʠʠ ʨʘʩʯʝʪʥʦʛʦ ʨʘʩʭʦʜʘ ʚʦʜʳ. 

ɺ ʦʩʥʦʚʫ ʨʘʩʯʝʪʘ ʢʨʠʚʦʡ ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (ʂʉʇ) ʧʦʣʦʞʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʧʨʝʜʧʦʩʳʣʢʠ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ. ɼʚʠʞʝʥʠʝ ʧʦʪʦʢʘ ʚʦʜʳ ʚ ʨʝʢʝ ʩʯʠʪʘʝʪʩʷ 

ʫʩʪʘʥʦʚʠʚʰʠʤʩʷ. ʈʫʩʣʦ ʨʝʢʠ ʥʝ ʨʘʟʤʳʚʘʝʪʩʷ ʧʦʪʦʢʦʤ ʚʦʜʳ ʠ ʥʝ ʜʝʬʦʨʤʠʨʫʝʪʩʷ, ʜʚʠ-

ʞʝʥʠʝ ʧʦʪʦʢʘ ʚʦʜʳ ʚ ʨʫʩʣʝ ʨʝʢʠ ʦʧʠʩʳʚʘʝʪʩʷ ʩʠʩʪʝʤʦʡ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ 

ʜʚʠʞʝʥʠʷ [8]: 

.
 

(1) 

ʠ ʥʝʨʘʟʨʳʚʥʦʩʪʠ: 

 (2) 

ʛʜʝ 

Z ï ʦʪʤʝʪʢʘ ʢʨʠʚʦʡ ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʤ; 

l ï ʧʨʦʜʦʣʴʥʘʷ ʢʦʦʨʜʠʥʘʪʘ, ʤ; 

U ï ʩʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ ʚʦʜʳ, ; 

h ï ʩʨʝʜʥʷʷ ʛʣʫʙʠʥʘ ʧʦʪʦʢʘ ʚʦʜʳ ʚ ʩʝʯʝʥʠʠ, ʤ; 

Q ï ʨʘʩʭʦʜ ʚʦʜʳ, ; 

B ï ʰʠʨʠʥʘ ʨʝʢʠ ʧʦ ʟʝʨʢʘʣʫ ʚʦʜʳ, ʤ; 

g ï ʫʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ, ; 

x ï ʢʦʵʬʬʠʮʠʝʥʪ ʤʝʩʪʥʳʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ; 

C ï ʢʦʵʬʬʠʮʠʝʥʪ ʐʝʟʠ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʧʦ ʬʦʨʤʫʣʝ ʄʘʥʥʠʥʛʘ: 

 

(3) 

ʛʜʝ n ï ʢʦʵʬʬʠʮʠʝʥʪ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʨʫʩʣʘ; 

R ï ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʨʘʜʠʫʩ, ʤ. 

 

 

(4) 

ʛʜʝ U1 ʠ U2 ï ʩʨʝʜʥʠʝ ʩʢʦʨʦʩʪʠ ʪʝʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʚʝʨʭʥʝʤ ʠ ʥʠʞʥʝʤ ʩʝʯʝʥʠʷʭ 

ʨʘʩʯʝʪʥʦʛʦ ʫʯʘʩʪʢʘ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʛʦ ʧʨʦʠʟʦʰʣʦ ʨʘʩʰʠʨʝʥʠʝ ʧʦʪʦʢʘ, ʤ/ʩ. 



ʉʠʪʥʦʚ ɸ.ʅ., ɺʦʨʦʥʠʥʘ ʖ.ɽ. 

ʆʮʝʥʢʘ ʜʠʥʘʤʠʢʠ ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʛʣʫʙʠʥ ʚ ʥʠʞʥʝʤ ʙʴʝʬʝ ʅʠʞʝʛʦʨʦʜʩʢʦʛʦ » 
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ʅʘ ʫʯʘʩʪʢʘʭ ʩʞʘʪʠʷ ʠ ʨʘʚʥʦʤʝʨʥʦʛʦ ʜʚʠʞʝʥʠʷ ʧʦʪʦʢʘ ʚʝʣʠʯʠʥʘ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʤʝʩʪʥʳʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʦʡ ʥʫʣʶ: 

x=0. (5) 

 

 

 

(6) 

ʛʜʝ Bʩʨ ʠ hʩʨ ï ʦʩʨʝʜʥʝʥʥʳʝ ʧʦ ʜʣʠʥʝ ʫʯʘʩʪʢʝ Dl i ʟʥʘʯʝʥʠʷ ʰʠʨʠʥʳ ʠ ʩʨʝʜʥʝʡ ʛʣʫʙʠʥʳ ʧʦ-
ʪʦʢʘ ʚʦʜʳ ʚ ʨʘʩʯʝʪʥʳʭ ʩʝʯʝʥʠʷʭ; 

 ï ʧʨʠʨʘʱʝʥʠʝ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʥʘ ʫʯʘʩʪʢʝ; 

DZ ï ʧʘʜʝʥʠʝ ʂʉʇ ʥʘ ʫʯʘʩʪʢʝ. 

 

ɽʩʣʠ ʜʘʥʥʳʭ ʦ ʧʦʣʦʞʝʥʠʠ ʂʉʇ ʥʝʪ, ʪʦ ʟʘʜʘʶʪʩʷ ʦʪʤʝʪʢʠ ʫʨʦʚʥʷ ʚʦʜʳ ʚ ʥʘʯʘʣʝ ʠ ʚ 

ʢʦʥʮʝ ʫʯʘʩʪʢʘ ʨʝʢʠ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʨʝʜʥʷʷ ʚʝʣʠʯʠʥʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʰʝʨʦʭʦʚʘʪʦʩʪʠ 

ʨʫʩʣʘ ʜʣʷ ʚʩʝʛʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʫʯʘʩʪʢʘ. 

ʇʨʠ ʨʘʩʯʝʪʝ ʂʉʇ ʚ ʨʫʩʣʝ ʩ ʧʨʦʨʝʟʴʶ ʚʝʣʠʯʠʥʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʨʫʩʣʘ 

ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʦʡ ʢʦʵʬʬʠʮʠʝʥʪʫ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʨʫʩʣʘ ʙʝʟ ʧʨʦʨʝʟʠ. 

ʈʝʰʝʥʠʝ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ (1ï6) ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʠʩʣʝʥʥʦ ʤʝʪʦʜʦʤ ʢʦʥʝʯʥʳʭ 

ʨʘʟʥʦʩʪʝʡ. 

ʋʨʘʚʥʝʥʠʝ (1) ʚ ʢʦʥʝʯʥʳʭ ʨʘʟʥʦʩʪʷʭ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ: 

 

 

 

 

 

(7) 

ʇʨʦʮʝʩʩ ʚʳʯʠʩʣʝʥʠʷ ʦʪʤʝʪʦʢ ʫʨʦʚʥʷ ʚʦʜʳ ʂʉʇ ʚ ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʷʭ ʚʳʧʦʣʥʷ-

ʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

ɺ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʟʘʜʘʶʪʩʷ ʢʦʦʨʜʠʥʘʪʳ ʢʨʠʚʦʡ ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʫʯʘʩʪʢʝ ʨʝʢʠ. ʆʧʨʝʜʝʣʷʶʪʩʷ ʚʩʝ ʨʘʩʯʝʪʥʳʝ ʧʘʨʘʤʝʪʨʳ ʨʫʩʣʘ. ɼʘʣʝʝ 

ʧʫʪʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʧʨʠʙʣʠʞʝʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ɿʝʡʜʝʣʷ [4] ʚʳʧʦʣʥʷ-

ʝʪʩʷ ʨʘʩʯʝʪ ʢʨʠʚʦʡ ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʨʘʩʯʝʪʥʦʛʦ ʨʘʩʭʦʜʘ ʧʦ 

ʫʨʘʚʥʝʥʠʶ (7). ʅʘ ʢʘʞʜʦʡ ʩʪʫʧʝʥʠ ʠʪʝʨʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʠ ʥʝʢʦʪʦʨʦʤ ʧʨʦʤʝʞʫ-

ʪʦʯʥʦʤ ʧʦʣʦʞʝʥʠʠ ʂʉʇ ʢʦʨʨʝʢʪʠʨʫʶʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʫʩʣʘ (ʰʠʨʠʥʘ, ʩʨʝʜʥʷʷ ʛʣʫ-

ʙʠʥʘ) ʚ ʨʘʩʯʝʪʥʳʭ ʩʝʯʝʥʠʷʭ ʠ ʚʳʧʦʣʥʷʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʠʪʝʨʘʮʠʷ. 

ʀʪʝʨʘʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ ʚʳʯʠʩʣʝʥʠʷ ʦʪʤʝʪʦʢ ʂʉʇ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ 

ʥʝ ʚʳʧʦʣʥʠʪʩʷ ʫʩʣʦʚʠʝ ʟʘʜʘʥʥʦʡ ʪʦʯʥʦʩʪʠ ʨʘʩʯʝʪʘ ʚ ʢʘʞʜʦʤ ʩʝʯʝʥʠʠ: 

 
(8) 

ʛʜʝ j ï ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʠʪʝʨʘʮʠʠ; 

Zi ï ʨʘʩʯʝʪʥʘʷ ʦʪʤʝʪʢʘ ʫʨʦʚʥʷ ʚʦʜʳ ʚ i-ʤ ʩʝʯʝʥʠʠ; 

e ï ʟʘʜʘʥʥʘʷ ʚʝʣʠʯʠʥʘ ʪʦʯʥʦʩʪʠ ʨʘʩʯʝʪʘ . 

 

ɺ ʩʣʫʯʘʝ ʥʝʚʳʧʦʣʥʝʥʠʷ ʫʩʣʦʚʠʷ (8) ʯʠʩʣʦ ʠʪʝʨʘʮʠʡ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝʤ 

j = 1000 ʩ ʚʳʜʘʯʝʡ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ: çʈʝʰʝʥʠʝ ʨʘʩʭʦʜʠʪʩʷè. 

ʇʨʠ ʥʘʣʠʯʠʠ ʬʘʢʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʦ ʧʦʣʦʞʝʥʠʠ ʢʨʠʚʦʡ ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʨʦʛʨʘʤʤʘ ʧʨʦʠʟʚʦʜʠʪ ʩʨʘʚʥʝʥʠʝ ʨʘʩʯʝʪʥʳʭ ʠ ʬʘʢʪʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ ʢʨʠʚʦʡ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 61, 2019 ʛ. 

ʈʘʟʜʝʣ I. ɺʦʜʥʳʝ ʧʫʪʠ, ʧʦʨʪʳ ʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ 
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ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʕʪʘ ʦʧʝʨʘʮʠʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʮʝʣʴʶ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʢʦʵʬʬʠ-

ʮʠʝʥʪʘ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʨʫʩʣʘ ʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʝʛʦ ʚʝʣʠʯʠʥʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʬʘʢʪʠʯʝ-

ʩʢʠʤ ʫʩʣʦʚʠʷʤ [7]. ʀʪʝʨʘʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ ʧʨʠ ʢʦʨʨʝʢʪʠʨʦʚʢʝ ʚʝʣʠʯʠʥʳ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʨʫʩʣʘ ʟʘʚʝʨʰʘʝʪʩʷ ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʠʠ ʤʠʥʠʤʘʣʴʥʳʭ (ʚ ʧʨʝʜʝʣʘʭ ʪʦʯʥʦ-

ʩʪʠ ʠʟʤʝʨʝʥʠʷ ʫʨʦʚʥʝʡ ʚʦʜʳ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ) ʨʘʩʭʦʞʜʝʥʠʡ ʤʝʞʜʫ ʨʘʩʯʝʪʥʳʤʠ ʠ 

ʬʘʢʪʠʯʝʩʢʠʤʠ ʫʨʦʚʥʷʤʠ ʚʦʜʳ ʚ ʨʘʩʯʝʪʥʳʭ ʩʝʯʝʥʠʷʭ. 

ʇʦʩʘʜʢʘ ʫʨʦʚʥʷ ʚʦʜʳ ʧʨʠ ʜʥʦʫʛʣʫʙʣʝʥʠʠ (ʫʩʪʨʦʡʩʪʚʝ ʧʨʦʨʝʟʠ) ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ: 

 
(9) 

ʛʜʝ Zpi ï ʦʪʤʝʪʢʘ ʧʨʦʝʢʪʥʦʛʦ ʫʨʦʚʥʷ ʚʦʜʳ ʚ i-ʤ ʨʘʩʯʝʪʥʦʤ ʩʪʚʦʨʝ; 

Zri ï ʦʪʤʝʪʢʘ ʨʘʩʯʝʪʥʦʛʦ ʫʨʦʚʥʷ ʚʦʜʳ ʚ i-ʤ ʨʘʩʯʝʪʥʦʤ ʩʪʚʦʨʝ ʧʦʩʣʝ ʫʩʪʨʦʡʩʪʚʘ ʧʨʦ-

ʨʝʟʠ. 

 

ʆʪʤʝʪʢʠ ʧʨʦʝʢʪʥʦʛʦ ʫʨʦʚʥʷ ʚʦʜʳ ʜʦʣʞʥʳ ʙʳʪʴ ʠʟʚʝʩʪʥʳ, ʦʪʤʝʪʢʠ ʨʘʩʯʝʪʥʦʛʦ 

ʫʨʦʚʥʷ ʚʦʜʳ ʧʦʩʣʝ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʨʝʟʠ ʚʳʯʠʩʣʷʶʪʩʷ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʪʤʝʪʦʢ ʢʨʠʚʦʡ ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʨʘʩʯʝʪʥʳʭ ʩʪʚʦʨʘʭ ʧʦ-

ʩʣʝ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʨʝʟʠ ʪʨʝʙʫʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʨʝʣʴʝʬʝ ʜʥʘ ʚ ʤʝʩʪʝ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʧʨʦʨʝʟʠ, ʰʠʨʠʥʝ ʠ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʡ ʛʣʫʙʠʥʝ ʩʫʜʦʚʦʛʦ ʭʦʜʘ, ʚʳʯʠʩʣʷʝʪʩʷ ʦʪʤʝʪʢʘ ʜʥʘ 

ʧʨʦʨʝʟʠ, ʧʣʦʱʘʜʴ ʝʝ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʘʩʯʝʪ ʢʨʠʚʦʡ ʩʚʦʙʦʜʥʦʡ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʧʨʠ ʚʦʟʨʦʩʰʝʡ ʧʣʦʱʘʜʠ ʞʠʚʦʛʦ ʩʝʯʝʥʠʷ ʨʫʩʣʘ. ʂʦʵʬʬʠʮʠʝʥʪ ʰʝʨʦʭʦʚʘʪʦ-

ʩʪʠ ʨʫʩʣʘ, ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʜʣʷ ʙʳʪʦʚʳʭ ʫʩʣʦʚʠʡ, ʥʝ ʢʦʨʨʝʢʪʠʨʫʝʪʩʷ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩ-

ʯʝʪʘ ʚʳʜʘʶʪʩʷ ʚ ʪʘʙʣʠʯʥʦʡ ʬʦʨʤʝ. 

ɺ ʩʦʩʪʘʚ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ ʚʭʦʜʷʪ ʩʣʝʜʫʶʱʠʝ ʠʭ ʚʠʜʳ: 

ʘ) ʧʣʘʥ ʨʫʩʣʘ ʚ ʠʟʦʙʘʪʘʭ c ʥʘʥʝʩʝʥʥʳʤʠ ʥʘ ʥʝʤ ʨʘʩʯʝʪʥʳʤʠ ʩʝʯʝʥʠʷʤʠ; 

ʙ) ʨʘʩʭʦʜʳ ʚʦʜʳ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʫʯʘʩʪʢʘ ʨʝʢʠ; 

ʚ) ʦʪʤʝʪʢʠ ʢʨʠʚʦʡ ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʢʦʥʮʘʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʫʯʘʩʪʢʘ 

ʨʝʢʠ ʠʣʠ ʜʘʥʥʳʝ ʤʛʥʦʚʝʥʥʦʡ ʩʚʷʟʢʠ ʫʨʦʚʥʝʡ ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ. 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʛʦ ʧʣʘʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʚʳʷʩʥʝʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʡ ʧʦʧʝʨʝʯ-

ʥʳʭ ʩʝʯʝʥʠʡ ʨʫʩʣʘ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʩʪʦʷʥʠʡ ʤʝʞʜʫ ʥʠʤʠ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʧʣʘʥ 

ʩʲʝʤʢʠ, ʚʳʧʦʣʥʝʥʥʳʡ ʠʟʳʩʢʘʪʝʣʴʩʢʦʡ ʧʘʨʪʠʝʡ ʅʠʞʝʛʦʨʦʜʩʢʦʛʦ ʨʘʡʦʥʘ ʚʦʜʥʳʭ ʧʫʪʝʡ 

ʠ ʩʫʜʦʭʦʜʩʪʚʘ. 

ʈʘʩʯʝʪʥʳʡ ʫʯʘʩʪʦʢ ɺʦʣʛʠ ʦʙʱʝʡ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 45,1 ʢʤ ʙʳʣ ʨʘʟʙʠʪ 54-ʷ ʩʝʯʝʥʠ-

ʷʤʠ ʥʘ ʦʪʜʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʨʘʟʣʠʯʥʦʡ ʜʣʠʥʳ. ʅʫʤʝʨʘʮʠʷ ʩʝʯʝʥʠʡ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʩʚʝʨʭʫ 

ʚʥʠʟ ʧʦ ʪʝʯʝʥʠʶ, ʥʘʯʘʣʴʥʦʝ ʩʝʯʝʥʠʝ ˉ54 ʨʘʩʧʦʣʦʞʝʥʦ ʥʘ 899,6 ʢʤ (ʫ ʛ.ʧ. çʉʦʨʤʦʚʦè), 

ʘ ˉ1 ï ʚ ʩʪʚʦʨʝ ʨʘʟʚʝʪʚʣʝʥʠʷ ʨʫʩʣʘ ʫ ʧʦʜʭʦʜʥʦʛʦ ʢʘʥʘʣʘ ɻʦʨʦʜʝʮʢʠʭ ʰʣʶʟʦʚ ʥʘ 854,5 

ʢʤ ʦʩʥʦʚʥʦʛʦ ʩʫʜʦʚʦʛʦ ʭʦʜʘ (ʩʤ. ʨʠʩ. 1). 

ʇʨʠ ʨʘʩʯʝʪʘʭ ʩ ʫʯʝʪʦʤ ʦʪʩʫʪʩʪʚʠʷ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʫʯʘʩʪʢʝ ʢʨʫʧʥʳʭ ʧʨʠʪʦʢʦʚ, 

ʨʘʩʭʦʜ ʥʘ ʢʦʪʦʨʳʭ ʧʨʝʚʳʰʘʣ ʙʳ 1% ʦʪ ʨʘʩʭʦʜʘ ʦʩʥʦʚʥʦʛʦ ʚʦʜʦʪʦʢʘ, ʧʨʠʥʷʪʳ ʧʦʩʪʦʷʥ-

ʥʳʝ ʨʘʩʭʦʜʳ ʚ ʠʥʪʝʨʚʘʣʝ 800ï1500 ʤ3/ʩ ʩ ʰʘʛʦʤ 100 ʤ3/ʩ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʨʝʞʠʤʦʤ ʨʘ-

ʙʦʪʳ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ɻʕʉ. 

ʇʦ ʨʘʩʩʤʦʪʨʝʥʥʦʡ ʚʳʰʝ ʤʝʪʦʜʠʢʝ ʧʨʦʠʟʚʝʜʝʥʳ ʨʘʩʯʝʪʳ ʧʦʣʦʞʝʥʠʷ ʩʚʦʙʦʜʥʦʡ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʚʦʜʳ ʚ ʥʠʞʥʝʤ ʙʴʝʬʝ ʥʘ ʫʯʘʩʪʢʝ 854,5ï899,6 ʢʤ ʧʦ ʦʩʠ ʩʫʜʦʚʦʛʦ ʭʦʜʘ ʧʨʠ 

ʫʢʘʟʘʥʥʳʭ ʨʘʩʭʦʜʘʭ ʚʦʜʳ ʯʝʨʝʟ ʅʠʞʝʛʦʨʦʜʩʢʠʡ ʛʠʜʨʦʫʟʝʣ ʠ ʦʪʤʝʪʢʝ ʧʦʨʦʛʘ ʰʣʶʟʦʚ 

ˉ15ï16, ʨʘʚʥʦʡ 64,0 ʤɹʉ. ʅʘ ʨʠʩ. 2 ʧʨʠʚʝʜʝʥʦ ʧʦʣʦʞʝʥʠʝ ʢʨʠʚʦʡ ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʚʦʜʳ (ʙʝʟ ʫʯʝʪʘ ʧʦʩʘʜʢʠ ʫʨʦʚʥʷ ʚʦʜʳ). ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʢʨʠʚʘʷ 

ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʨʘʩʭʦʜʘʭ ʥʝ ʜʦʩʪʠʛʘʝʪ ʧʦʣʦʞʝʥʠʝ ʢʨʠʚʦʡ 

ʧʨʠ ʧʨʦʝʢʪʥʦʤ ʫʨʦʚʥʝ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʥʝʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʨʦʝʢʪʥʦʡ ʩʫʜʦʭʦʜʥʦʡ ʛʣʫ-

ʙʠʥʳ ʥʘ ʫʯʘʩʪʢʝ. 

ʅʘ ʧʦʩʘʜʢʫ ʫʨʦʚʥʷ ʚʦʜʳ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʩʦʩʪʦʷʥʠʝ ʨʫʩʣʘ ʠ ʜʦʩʪʠʞʝʥʠʝ 

ʛʠʜʨʘʚʣʠʯʝʩʢʠ ʜʦʧʫʩʪʠʤʦʡ ʛʣʫʙʠʥʳ, ʧʨʠʨʦʜʘ ʢʦʪʦʨʦʡ ʧʦʷʩʥʝʥʘ ʥʠʞʝ. 



ʉʠʪʥʦʚ ɸ.ʅ., ɺʦʨʦʥʠʥʘ ʖ.ɽ. 

ʆʮʝʥʢʘ ʜʠʥʘʤʠʢʠ ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʛʣʫʙʠʥ ʚ ʥʠʞʥʝʤ ʙʴʝʬʝ ʅʠʞʝʛʦʨʦʜʩʢʦʛʦ » 
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ʈʠʩ. 2. ʇʦʣʦʞʝʥʠʝ ʢʨʠʚʳʭ ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʨʘʩʭʦʜʘʭ 

ɼʦ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʨʝʜʝʣʘ ʧʦʥʠʞʝʥʠʝ ʦʪʤʝʪʦʢ ʛʨʝʙʥʝʡ ʧʝʨʝʢʘʪʦʚ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʨʘʚʥʦʟʥʘʯʥʳʤ ʨʦʩʪʦʤ ʛʣʫʙʠʥ. ɿʘʪʝʤ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʯʝʪʘ ʥʘʯʘʚʰʝʡʩʷ ʧʦ-

ʩʘʜʢʠ ʫʨʦʚʥʷ ʚʦʜʳ ï ʧʦʥʠʞʝʥʠʝ ʦʪʤʝʪʦʢ ʢʨʠʚʦʡ ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ, ʩʥʠʞʘ-

ʶʱʠʭ ʵʬʬʝʢʪ ʦʪ ʜʥʦʫʛʣʫʙʣʝʥʠʷ. 

ʕʪʦʪ ʤʦʤʝʥʪ ʦʪʚʝʯʘʝʪ ʜʦʩʪʠʞʝʥʠʶ ʛʠʜʨʘʚʣʠʯʝʩʢʠ ʜʦʧʫʩʪʠʤʳʭ ʛʣʫʙʠʥ. ɼʘʣʴʥʝʡ-

ʰʝʝ ʧʦʥʠʞʝʥʠʝ ʦʪʤʝʪʦʢ ʛʨʝʙʥʷ ʧʝʨʝʢʘʪʘ ʙʫʜʝʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʩʝ ʤʝʥʴʰʠʡ ʬʘʢʪʠʯʝʩʢʠʡ 

ʧʨʠʨʦʩʪ ʩʫʜʦʭʦʜʥʦʡ ʛʣʫʙʠʥʳ. ɺ ʭʦʜʝ ʵʪʦʛʦ ʨʫʩʣʦ ʢʘʥʘʣʠʟʠʨʫʝʪʩʷ ï ʧʨʦʠʩʭʦʜʠʪ ʩʛʣʘ-

ʞʠʚʘʥʠʝ ʨʘʟʣʠʯʠʡ ʚ ʛʣʫʙʠʥʘʭ ʧʣʝʩʦʚʳʭ ʣʦʱʠʥ ʠ ʧʝʨʝʢʘʪʦʚ. 

ɺ ʢʘʥʘʣʠʟʠʨʦʚʘʥʥʦʤ ʨʫʩʣʝ ʧʨʠ ʚʳʨʘʚʥʠʚʘʥʠʠ ʛʣʫʙʠʥ ʧʦ ʜʣʠʥʝ ʨʝʢʠ ʫʢʣʦʥ ʩʚʦʙʦʜ-

ʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʧʝʨʝʢʘʪʝ ʠ ʚ ʧʣʝʩʦʚʦʡ ʣʦʱʠʥʝ ʩʪʘʥʦʚʠʪʩʷ ʧʦʩʪʦʷʥʥʳʤ. ʇʦʩʣʝʜʫʶ-

ʱʝʝ ʧʦʥʠʞʝʥʠʝ ʜʥʘ ʧʫʪʝʤ ʜʥʦʫʛʣʫʙʣʝʥʠʷ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʩʫʱʝʩʪʚʝʥʥʫʶ ʧʦʩʘʜʢʫ 

ʫʨʦʚʥʷ ʚʦʜʳ, ʢʦʪʦʨʘʷ ʥʝ ʧʨʠʚʝʜʝʪ ʢ ʨʝʘʣʴʥʦʤʫ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʛʣʫʙʠʥʳ. 

ʅʘ ʨʝʢʘʭ, ʨʝʞʠʤ ʢʦʪʦʨʳʭ ʙʣʠʟʦʢ ʢ ʝʩʪʝʩʪʚʝʥʥʦʤʫ (ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʠʥʪʝʥʩʠʚʥʦʛʦ 

ʜʥʦʫʛʣʫʙʣʝʥʠʷ), ʠʤʝʝʪ ʤʝʩʪʦ ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʦʝ ʨʘʟʣʠʯʠʝ ʚ ʧʣʦʱʘʜʷʭ ʞʠʚʦʛʦ ʩʝʯʝʥʠʷ 

ʧʣʝʩʦʚʦʡ ʣʦʱʠʥʳ ʠ ʧʝʨʝʢʘʪʘ. ʌʦʨʤʘ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʥʘ ʧʝʨʝʢʘʪʝ ʧʦʩʣʝ ʠʥʪʝʥʩʠʚ-

ʥʳʭ ʤʥʦʛʦʣʝʪʥʠʭ ʜʥʦʫʛʣʫʙʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʧʨʝʪʝʨʧʝʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ.  

ʇʦʩʣʝ ʚʪʦʨʞʝʥʠʷ ʚ ʨʫʩʣʦʚʦʡ ʨʝʞʠʤ ʨʝʢʠ ʧʫʪʝʤ ʜʥʦʫʛʣʫʙʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʵʪʦ ʨʘʟ-

ʣʠʯʠʝ ʫʤʝʥʴʰʘʝʪʩʷ. ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʧʣʦʱʘʜʷʤʠ ʞʠʚʦʛʦ ʩʝʯʝʥʠʷ ʧʝʨʝʢʘʪʘ ʠ ʧʣʝʩʦʚʦʡ 

ʣʦʱʠʥʳ ʩʦʭʨʘʥʷʝʪʩʷ, ʥʦ ʧʨʠ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʫʨʦʚʥʝ ʚʦʜʳ ʩ ʛʦʜʘʤʠ ʦʥʘ ʫʤʝʥʴʰʘʝʪʩʷ. 

ʇʦ ʜʦʩʪʠʞʝʥʠʶ ʛʠʜʨʘʚʣʠʯʝʩʢʠ ʜʦʧʫʩʪʠʤʦʡ ʛʣʫʙʠʥʳ ʠʟʤʝʥʝʥʠʝ ʬʦʨʤʳ ʨʫʩʣʘ ʟʘʤʝʜʣʷ-

ʝʪʩʷ, ʪʘʢ ʢʘʢ ʨʫʩʣʦ ʩʪʘʥʦʚʠʪʩʷ ʥʝʩʧʦʩʦʙʥʳʤ ʚʦʩʧʨʠʥʠʤʘʪʴ ʜʥʦʫʛʣʫʙʣʝʥʠʝ ʠ ʧʝʨʝʩʪʨʘ-

ʠʚʘʪʴ ʩʚʦʝ ʣʦʞʝ ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ ʧʦʩʘʜʢʠ ʫʨʦʚʥʷ ʚʦʜʳ ʦʪ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʛʣʫʙʠʥʳ. ʅʘʩʪʫʧʘʝʪ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʜʘʥʥʘʷ ʢʦʤʧʝʥʩʘʮʠʷ ʚ ʧʦʩʘʜʢʝ ʫʨʦʚ-

ʥʝʡ ʧʝʨʝʩʪʘʝʪ ʠʩʯʝʟʘʪʴ ʠ ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ ʫʛʣʫʙʣʝʥʠʠ ʨʫʩʣʘ ʧʦʩʘʜʢʘ ʦʩʪʘʝʪʩʷ ʩʫʱʝ-

ʩʪʚʝʥʥʦʡ, ʘ ʯʝʨʝʟ ʢʘʢʦʝ-ʪʦ ʚʨʝʤʷ ʙʫʜʝʪ ʨʘʚʥʘ ʚʝʣʠʯʠʥʝ ʫʛʣʫʙʣʝʥʠʷ ʨʫʩʣʘ. 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠ ʩʫʱʝʩʪʚʫʶʱʝʡ ʦʪʤʝʪʢʝ ʧʦʨʦʛʦʚ ʰʣʶʟʦʚ 64,0 ʤɹʉ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʨʘʩʯʝʪʦʚ ʧʨʠʚʝʜʝʥʳ ʦʙʦʙʱʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦ ʚʝʣʠʯʠʥʝ ʧʦʩʘʜʢʠ ʫʨʦʚʥʝʡ ʚʦʜʳ ʚ ʨʘʡʦʥʝ 

ʩʫʜʦʭʦʜʥʳʭ ʰʣʶʟʦʚ, ʛʣʫʙʠʥʳ ʥʘ ʧʦʨʦʛʘʭ ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʠʞʥʠʭ ʰʣʶʟʦʚ (ˉ15ï16) ʠ 

ʫʢʣʦʥʦʚ ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ ʥʘ ʫʯʘʩʪʢʝ ʥʠʞʥʝʛʦ ʙʴʝʬʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʨʘʩʭʦ-

ʜʘʭ ʯʝʨʝʟ ʅʠʞʝʛʦʨʦʜʩʢʫʶ ɻʕʉ. 

ʊʘʙʣʠʮʘ 1 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 61, 2019 ʛ. 

ʈʘʟʜʝʣ I. ɺʦʜʥʳʝ ʧʫʪʠ, ʧʦʨʪʳ ʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ 
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ʆʙʦʙʱʝʥʥʳʝʜʘʥʥʳʝ ʧʘʨʘʤʝʪʨʦʚ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ  

ʠ ʛʣʫʙʠʥ ʥʠʞʥʝʛʦ ʙʴʝʬʘ 

ʐʣʶʟ ʆʪʤʝʪʢʘ 

ʧʦʨʦʛʘ, 

ʤɹʉ 

ʈʘʩʭʦʜ, 

ʤ3/ʩ 

ʇʦʩʘʜʢʘ 

Dh, ʩʤ 

ɻʣʫʙʠʥʘ  

ʥʘ ʧʦʨʦʛʝ, ʤ 

ʋʢʣʦʥ ʩʚʦ-

ʙʦʜʥʦʡ ʧʦ-

ʚʝʨʭʥʦʩʪʠ 

ʥʘ ʫʯʘʩʪʢʝ 

ɻʣʫʙʠʥʘ ʥʘ ʫʯʘʩʪʢʝ, ʤ 

ɹʝʟ 

ʫʯʝʪʘ 

ʧʦʩʘʜʢʠ 

ʫʨʦʚʥʷ 

ʚʦʜʳ 

ʉ ʫʯʝ-

ʪʦʤ ʧʦ-

ʩʘʜʢʠ 

ʫʨʦʚʥʷ 

ʚʦʜʳ 

ɹʝʟ 

ʫʯʝʪʘ 

ʧʦʩʘʜʢʠ 

ʫʨʦʚʥʷ 

ʚʦʜʳ 

ʄʠʥʠʤʘʣʴ-

ʥʘʷ ʩ ʫʯʝ-

ʪʦʤ ʧʦ-

ʩʘʜʢʠ 

ʫʨʦʚʥʷ 

ʚʦʜʳ 

ʉ
ʫ
ʱ
ʝ
ʩ
ʪ
ʚ
ʫ
ʶ
ʱ
ʠ
ʡ

 

64,0 800 83,03 2,17 1,34 0,0001353 4,0 3,17-3,37 

64,0 900 74,88 2,3 1,55 0,0001555 

64,0 1000 72,48 2,39 1,66 0,0001793 

64,0 1100 73,51 2,47 1,74 0,0002063 

64,0 1200 73,97 2,53 1,79 0,0002352 

64,0 1300 70,75 2,61 1,9 0,0002619 

64,0 1400 68,73 2,8 2,11 0,0002909 

64,0 1500 63,14 2,9 2,27 0,0003170 

ʊʨʝʪʴʷ 

ʥʠʪʢʘ 

61,0 800 137,49 5,17 3,78 0,0001229 4,0-5,17 3,78 

 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 9 ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʘʞʝ ʧʨʠ ʨʘʩʭʦʜʝ 1500 ʤ3/ʩ ʛʣʫʙʠʥʘ ʥʘ 

ʧʦʨʦʛʝ ʰʣʶʟʦʚ ʩ ʫʯʝʪʦʤ ʧʦʩʘʜʢʠ ʫʨʦʚʥʝʡ ʚʦʜʳ ʦʪ ʜʥʦʫʛʣʫʙʣʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 2,27 ʤ ʠ 

ʜʘʣʝʢʘ ʦʪ ʪʨʝʙʫʝʤʦʡ. ʋʢʣʦʥ ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʟʨʘʩʪʘʝʪ ʙʦʣʝʝ ʯʝʤ ʚ 2 ʨʘʟʘ ʩ 

ʨʦʩʪʦʤ ʨʘʩʭʦʜʦʚ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʢʣʦʥ 0,0001353 ʧʨʠ ʨʘʩʭʦʜʝ 800 ʤ3/ʩ ʠ 0,0003170 

ʧʨʠ ʨʘʩʭʦʜʝ 1500 ʤ3/ʩ). ʕʪʦ ʚʧʦʣʥʝ ʦʙʲʷʩʥʠʤʦ, ʧʦʩʢʦʣʴʢʫ ʩ ʨʦʩʪʦʤ ʨʘʩʭʦʜʦʚ ʚʦʟʨʘʩ-

ʪʘʶʪ ʥʝ ʪʦʣʴʢʦ ʫʨʦʚʥʠ ʚʦʜʳ ʚ ʥʠʞʥʝʤ ʙʴʝʬʝ (ʩʚʷʟʴ ʤʝʞʜʫ ʥʠʤʠ ʦʪʨʘʞʘʝʪʩʷ ʚ ʢʨʠʚʦʡ 

ʨʘʩʭʦʜʦʚ), ʥʦ ʠ ʚʦʟʨʘʩʪʘʶʪ ʩʢʦʨʦʩʪʠ ʪʝʯʝʥʠʷ, ʟʘʚʠʩʷʱʠʝ ʦʪ ʫʢʣʦʥʘ ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭ-

ʥʦʩʪʠ. 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʩʯʝʪʦʚ ʧʘʨʘʤʝʪʨʦʚ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʥʠʞʥʝʛʦ ʙʴʝʬʘ ʅʠʞʝ-

ʛʦʨʦʜʩʢʦʛʦ ʛʠʜʨʦʫʟʣʘ ʠ ʩʨʘʚʥʝʥʠʠ ʠʭ ʩ ʚʳʧʦʣʥʝʥʥʳʤʠ ʨʘʥʝʝ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ (ʧʨʦʬ. 

ʌʨʦʣʦʚ ʈ.ɼ.) [9, 10] ʦʙʥʘʨʫʞʝʥʳ ʩʣʝʜʫʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʚʳʪʝʢʘʶʱʠʝ ʠʟ ʢʨʠʚʳʭ ʨʘʩ-

ʭʦʜʦʚ ʚ ʩʪʚʦʨʝ ˉ7 (6 ʢʤ ʥʠʞʝ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ɻʕʉ) ʚ ʨʘʟʥʳʝ ʛʦʜʳ (ʨʠʩ. 3). 

1) ʂʘʢ ʚʠʜʥʦ, ʚ ʥʘʯʘʣʴʥʳʡ ʛʦʜ ʵʢʩʧʣʫʘʪʘʮʠʠ ɻʕʉ (1957 ʛ.) ʧʦʣʦʞʝʥʠʝ ʢʨʠʚʦʡ - ʩʘ-

ʤʦʝ ʚʳʩʦʢʦʝ (ʨʫʩʣʦ ʝʱʝ ʥʝ ʜʝʬʦʨʤʠʨʦʚʘʥʦ). ʆʜʥʘʢʦ ʯʝʨʝʟ 8 ʣʝʪ (1965 ʛ.) ʢʨʠʚʘʷ ʨʘʩʭʦ-

ʜʦʚ ʦʧʫʩʪʠʣʘʩʴ ʚ ʩʚʷʟʠ ʩ ʛʣʫʙʠʥʥʦʡ ʵʨʦʟʠʝʡ ʜʥʘ, ʜʥʦʫʛʣʫʙʠʪʝʣʴʥʳʤʠ ʨʘʙʦʪʘʤʠ, ʠ ʨʘʩ-

ʭʦʜʳ ʫʞʝ ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʜʦʩʪʠʞʝʥʠʝ ʧʨʝʞʥʠʭ ʫʨʦʚʥʝʡ ʚʦʜʳ. ʂʨʠʚʘʷ ʨʘʩʭʦʜʦʚʥʘ 

2015 ʛ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʦʝʢʪʥʳʡ ʫʨʦʚʝʥʴ (67,5 ʤɹʉ) ʥʝ ʜʦʩʪʠʛʘʝʪʩʷ ʠ ʧʨʠ ʨʘʩʭʦʜʝ 

1500 ʤ3/ʩ ʠ ʨʘʩʭʦʜ ʥʫʞʥʦ ʫʚʝʣʠʯʠʚʘʪʴ. 

2) ʅʘʢʣʦʥ ʢʨʠʚʦʡ ʨʘʩʭʦʜʦʚ 2015 ʛ. ʩʪʘʣ ʙʦʣʝʝ ʧʦʣʦʛʠʤ, ʯʝʤ ʚ ʥʘʯʘʣʴʥʳʝ ʛʦʜʳ, ʪʦ 

ʝʩʪʴ ʫʚʝʣʠʯʝʥʠʝ ʨʘʩʭʦʜʘ ʥʝ ʚʳʟʳʚʘʝʪ ʢʘʢ ʧʨʝʞʜʝ ʘʜʝʢʚʘʪʥʳʡ ʧʨʠʨʦʩʪ ʫʨʦʚʥʝʡ ʚ ʥʠʞ-

ʥʝʤ ʙʴʝʬʝ ʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʧʨʠʨʘʱʝʥʠʷ ʫʨʦʚʥʷ ʚʦʜʳ ʪʨʝʙʫʝʪʩʷ ʚʩʝ 

ʙʦʣʴʰʝʝ ʧʨʠʨʘʱʝʥʠʝ ʨʘʩʭʦʜʘ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʩʚʷʟʴ ʤʝʞʜʫ ʨʘʩʭʦʜʘʤʠ ʠ ʫʨʦʚʥʷʤʠ 

ʚʦʜʳ ʚ ʥʠʞʥʝʤ ʙʴʝʬʝ ʚʦ ʚʨʝʤʝʥʥʦʤ ʨʘʟʨʝʟʝ ʦʩʣʘʙʝʚʘʝʪ.  

ʇʦʵʪʦʤʫ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʛʣʫʙʠʥʳ ʥʘ ʧʦʨʦʛʘʭ 4,0 ʤ ʥʝʦʙʭʦʜʠʤʦ ʧʦʥʠʟʠʪʴ ʧʦʨʦʛ 

ʪʨʝʪʴʝʡ ʥʠʪʢʠ ʰʣʶʟʘ (ʪʨʝʪʴʝʡ ʩʪʫʧʝʥʠ) ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʥʘ 2,64 ʤ (4,0ï1,34) ʩ ʦʪʤʝʪʢʦʡ 

61,36 ʤɹʉ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʧʦʥʠʞʝʥʠʶ ʦʪʤʝʪʦʢ ʜʥʘ ʥʘ ʨʘʩʯʝʪʥʦʤ ʫʯʘʩʪʢʝ, ʠʟʤʝʥʝʥʠʶ 

ʧʘʨʘʤʝʪʨʦʚ ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʡ, ʧʦʣʦʞʝʥʠʡ ʢʨʠʚʦʡ ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ ʠ 

ʚʝʣʠʯʠʥʳ ʧʦʩʘʜʢʠ ʫʨʦʚʥʝʡ. ʉ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʜʥʦʫʛʣʫʙʣʝʥʠʝ ʜʣʷ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʧʦʜʭʦʜʘ ʩʫʜʦʚ ʢ ʰʣʶʟʫ ʩ ʧʦʥʠʞʝʥʥʳʤ ʧʦʨʦʛʦʤ ʚʳʟʦʚʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ 

ʧʦʩʘʜʢʫ ʫʨʦʚʥʝʡ, ʘ ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʠʤʳʭ ʥʘ ʧʨʘʢʪʠʢʝ ʧʝʨʝʫʛʣʫʙʣʝʥʠʡ ʚ ʚʠʜʝ ʟʘʧʘʩʦʚ ʥʘ 



ʉʠʪʥʦʚ ɸ.ʅ., ɺʦʨʦʥʠʥʘ ʖ.ɽ. 
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ʥʝʨʦʚʥʦʩʪʴ ʚʳʨʘʙʦʪʢʠ, ʦʪʤʝʪʢʘ ʧʦʨʦʛʘ ʰʣʶʟʦʚ ʪʨʝʪʴʝʡ ʥʠʪʢʠ (ʪʨʝʪʴʝʡ ʩʪʫʧʝʥʠ ʚ ʧʦʜ-

ʭʦʜʥʦʤ ʢʘʥʘʣʝ) ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʦʡ 61,0 ʤɹʉ.  

ʇʨʠ ʜʘʥʥʦʡ ʦʪʤʝʪʢʝ ʧʦʨʦʛʘ ʧʨʦʠʟʚʝʜʝʥʳ ʨʘʩʯʝʪʳ ʢʨʠʚʦʡ ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʚʦʜʳ ʥʘ ʫʯʘʩʪʢʝ ʧʨʠ çʧʨʦʚʘʣʴʥʦʤè ʨʘʩʭʦʜʝ 800 ʤ3/ʩ, ʢʨʠʚʘʷ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 3 ʜʣʷ ʦʪ-

ʤʝʪʦʢ ʧʦʨʦʛʘ 64,0ʤ ɹʉ ʠ 61,0ʤ ɹʉ ʠ ʨʝʟʫʣʴʪʘʪʳ ʦʪʨʘʞʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 
 

 

ʈʠʩ. 3. ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʛʨʘʬʠʢʘ ʩʚʷʟʠ ʨʘʩʭʦʜʘ ʦʪ ʫʨʦʚʥʷ ʚʦʜʳ  

ʧʦ ʛʠʜʨʦʧʦʩʪʫ ˉ7 ʚ ʪʝʯʝʥʠʝ ʨʷʜʘ ʣʝʪ 

 

ʈʠʩ. 4. ʇʦʣʦʞʝʥʠʝ ʢʨʠʚʦʡ ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ  

ʧʨʠ ʩʨʝʜʥʝʩʫʪʦʯʥʦʤ ʨʘʩʭʦʜʝ 800 ʤ3/ʩ 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʫʯʝʪʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʦʩʘʜʢʠ ʫʨʦʚʥʝʡ ʧʨʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʜʥʦ-

ʫʛʣʫʙʣʝʥʠʠ ʩʫʜʦʭʦʜʥʦʡ ʧʨʦʨʝʟʠ ʥʘʛʣʷʜʥʦ ʦʪʨʘʞʝʥʘ ʥʘ ʨʠʩ. 5, ʛʜʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩ-

ʯʝʪʘ ʢʨʠʚʦʡ ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ ʧʨʠ ʨʘʩʭʦʜʝ 800 ʤ3/ʩ ʠ ʦʪʤʝʪʢʘʤʠ ʧʦʨʦʛʘ 

ʰʣʶʟʘ 64,0 ʤɹʉ ʠ 61,0 ʤɹʉ ʧʦʢʘʟʘʥʦ ʠʟʤʝʥʝʥʠʝ ʛʣʫʙʠʥ ʧʨʦʨʝʟʠ ʠ ʧʦʩʘʜʢʘ ʫʨʦʚʥʝʡ 

ʚʦʜʳ ʥʘ ʫʯʘʩʪʢʝ. ʇʦ ʜʘʥʥʳʤ ʨʠʩʫʥʢʘ ʚʠʜʥʦ, ʢʘʢ ʚʩʣʝʜ ʟʘ ʫʚʝʣʠʯʝʥʠʝʤ ʛʣʫʙʠʥ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 61, 2019 ʛ. 

ʈʘʟʜʝʣ I. ɺʦʜʥʳʝ ʧʫʪʠ, ʧʦʨʪʳ ʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ 
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ʩʫʜʦʭʦʜʥʦʡ ʧʨʦʨʝʟʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦʩʘʜʢʘ ʫʨʦʚʥʝʡ, ʦʩʦʙʝʥʥʦ ʚ ʩʣʫʯʘʷʭ ʜʦʩʪʠʞʝʥʠʷ ʠ 

ʧʨʝʚʳʰʝʥʠʷ ʛʠʜʨʘʚʣʠʯʝʩʢʠ ʜʦʧʫʩʪʠʤʦʡ ʛʣʫʙʠʥʳ, ʯʪʦ ʠʤʝʝʪ ʤʝʩʪʦ ʚ ʥʠʞʥʝʤ ʙʴʝʬʝ ʅʠ-

ʞʝʛʦʨʦʜʩʢʦʡ ɻʕʉ. 

 

 

ʈʠʩ. 5. ʀʟʤʝʥʝʥʠʝ ʧʦʩʘʜʢʠ ʫʨʦʚʥʝʡ ʚʦʜʳ  

ʠ ʛʣʫʙʠʥʳ ʧʨʦʨʝʟʠ ʥʘ 854,5ï899,6 ʢʤ ʨ. ɺʦʣʛʘ 

ʇʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʪʨʝʪʴʝʡ ʥʠʪʢʠ ʠʣʠ ʪʨʝʪʴʝʡ ʩʪʫʧʝʥʠ ʰʣʶʟʦʚ ʛʣʫʙʠʥʳ ʢʘʢ ʥʘ ʧʦ-

ʨʦʛʝ ʰʣʶʟʦʚ ʪʨʝʪʴʝʡ ʥʠʪʢʠ ʠ ʪʨʝʪʴʝʡ ʩʪʫʧʝʥʠ ʚ ʧʦʜʭʦʜʥʦʤ ʢʘʥʘʣʝ (3,78 ʤ), ʪʘʢ ʠ ʥʘ 

ʫʯʘʩʪʢʝ ʥʠʞʥʝʛʦ ʙʴʝʬʘ (ʤʠʥʠʤʘʣʴʥʳʝ 3,78 ʤ) ʥʝ ʜʦʩʪʠʛʘʶʪ 4,0 ʤ ʠ ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʥʝʦʙʭʦʜʠʤʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʩʫʜʦʭʦʜʩʪʚʘ ʥʘ ɽɻʉ. 

ʈʝʟʫʣʴʪʘʪʳ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʧʦʢʘʟʘʣʠ: 

1. ʀʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʫʚʝʣʠʯʝʥʠʷ ʛʣʫʙʠʥʳ ʢʘʢ ʥʘ ʩʘʤʦʤ ʫʯʘʩʪʢʝ ʥʠʞʥʝʛʦ ʙʴʝʬʘ, 

ʪʘʢ ʠ ʥʘ ʧʦʨʦʛʘʭ ʩʫʱʝʩʪʚʫʶʱʠʭ ʰʣʶʟʦʚ ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʨʘʩʭʦʜʦʚ 

ʯʝʨʝʟ ʛʠʜʨʦʫʟʝʣ. ʆʜʥʘʢʦ ʵʪʦ ʫʚʝʣʠʯʝʥʠʝ ʨʘʩʭʦʜʦʚ ʜʦʣʞʥʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʪʴ ʦʙʫ-

ʩʣʦʚʣʝʥʥʳʝ ʜʝʡʩʪʚʫʶʱʠʤʠ ʧʨʘʚʠʣʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʈʳʙʠʥʩʢʦʛʦ ʠ 

ɻʦʨʴʢʦʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱ (800ï1100 ʤ3/ʩ) ʠ ʜʘʞʝ ʟʘʣʦʞʝʥʥʳʭ ʚ ʨʘʩʯʝʪ 1500 ʤ3/ʩ ʥʝ-

ʜʦʩʪʘʪʦʯʥʦ. ʈʘʩʭʦʜ 1500 ʤ3/ʩ ʠ ʝʛʦ ʜʘʣʴʥʝʡʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʩʚʷʟʘʥʦ ʩ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ 

ʩʪʦʢʘ ʢʘʩʢʘʜʘ ɺʦʣʞʩʢʠʭ ʚʦʜʦʭʨʘʥʠʣʠʱ ʢʘʢ ʚʳʰʝ, ʪʘʢ ʠ ʥʠʞʝʨʘʩʧʦʣʦʞʝʥʥʳʭ, ʯʪʦ ʧʨʠ 

ʢʦʤʧʣʝʢʩʥʦʤ ʭʘʨʘʢʪʝʨʝ ʛʠʜʨʦʫʟʣʦʚ ʠ ʧʨʦʪʠʚʦʨʝʯʠʚʳʭ ʠʥʪʝʨʝʩʘʭ ʚʦʜʦʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ 

ʚʦʜʦʧʦʪʨʝʙʠʪʝʣʝʡ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʤʘʣʦʚʝʨʦʷʪʥʳʤ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʠ ʤʥʦ-

ʛʦʣʝʪʥʠʤ ʧʦ ʨʝʰʝʥʠʶ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʚʦʧʨʦʩʦʚ.  

2. ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʪʨʝʪʴʝʡ ʥʠʪʢʠ ʰʣʶʟʦʚ ʠʣʠ ʪʨʝʪʴʝʡ ʩʪʫʧʝʥʠ ʚ ʧʦʜʭʦʜʥʦʤ ʢʘʥʘʣʝ 

ʩ ʧʦʥʠʞʝʥʥʦʡ ʥʘ 3 ʤʝʪʨʘ ʦʪʤʝʪʢʦʡ ʧʦʨʦʛʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʰʣʶʟʘʤʠ 

ˉ 15ï16 ʩ 64,0 ʤɹʉ ʜʦ 61,0 ʤɹʉ, ʪʘʢʞʝ  ʧʨʦʙʣʝʤʫ ʥʝ ʨʝʰʘʝʪ ʠ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʨʝʙʫ-

ʝʤʫʶ ʩʫʜʦʭʦʜʥʫʶ ʛʣʫʙʠʥʫ 4 ʤ. ʅʫʞʥʦ ʦʪʤʝʪʢʫ ʧʦʨʦʛʘ ʝʱʝ ʙʦʣʝʝ ʧʦʥʠʞʘʪʴ, ʥʦ ʵʪʦ ʙʫ-

ʜʝʪ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʜʘʣʴʥʝʡʰʝʡ ʧʦʩʘʜʢʦʡ ʫʨʦʚʥʝʡ ʚʦʜʳ. ʏʠʩʣʦ ʠʪʝʨʘʮʠʡ ʩ ʧʦʥʠʞʝ-

ʥʠʝʤ ʦʪʤʝʪʢʠ ʧʦʨʦʛʦʚ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʜʦʩʪʠʞʝʥʠʝʤ  ʧʦʜʧʦʨʘ ʦʪ ʏʝʙʦʢʩʘʨʩʢʦʛʦ ʚʦʜʦ-

ʭʨʘʥʠʣʠʱʘ (63,0 ʤɹʉ) ʠ ʦʪʤʝʪʢʦʡ ʧʦʨʦʛʘ 59,0 ʤɹʉ. ʅʦ ʧʦʥʠʞʝʥʠʝ ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʚʦʜʳ ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʧʦʥʠʞʝʥʥʳʤ ʧʦʨʦʛʦʤ ʰʣʶʟʦʚ ʯʨʝʚʘʪʦ ʦʧʘʩʥʳʤʠ ʧʦʩʣʝʜʩʪʚʠ-

ʷʤʠ ʜʣʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʦʜʦʧʦʜʧʦʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʅʠʞʝʛʦʨʦʜʩʢʦʛʦ ʛʠʜʨʦʫʟʣʘ, ʨʘʙʦʪʦ-

ʩʧʦʩʦʙʥʦʩʪʠ ɻʕʉ, ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ ʜʨ. ʂʨʦʤʝ ʪʦʛʦ, ʨʫʩʣʦ ʥʠʞʥʝʛʦ ʙʴʝʬʘ ʙʫʜʝʪ ʢʘʨʜʠ-

ʥʘʣʴʥʦ ʜʝʬʦʨʤʠʨʦʚʘʥʦ ʠ ʥʫʞʥʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʠʩʩʣʝʜʦʚʘʪʴ  ʠ  ʜʘʪʴ ʦʮʝʥʢʫ ʥʝʛʘʪʠʚ-

ʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

3. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʪʨʝʪʴʝʡ ʥʠʪʢʠ ʨʝʟʢʦ ʦʛʨʘʥʠʯʠ-

ʚʘʝʪ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʩʠʩʪʝʤʳ. ʊʨʝʪʴʷ ʥʠʪʢʘ ʩ ʧʦʥʠʞʝʥʥʳʤ ʧʦʨʦʛʦʤ ʚʳʟʦʚʝʪ 

ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʜʥʦʫʛʣʫʙʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʥʘ ʫʯʘʩʪʢʝ ʥʠʞʥʝʛʦ ʙʴʝʬʘ, ʯʪʦ ʧʦʚʣʝʯʝʪ ʧʦ-

ʩʘʜʢʫ ʫʨʦʚʥʝʡ ʚʦʜʳ, ʠ ʛʣʫʙʠʥʳ ʥʘ ʧʦʨʦʛʘʭ ʩʫʱʝʩʪʚʫʶʱʠʭ ʰʣʶʟʦʚ ˉ 15ï16 ʧʨʠ 



ʉʠʪʥʦʚ ɸ.ʅ., ɺʦʨʦʥʠʥʘ ʖ.ɽ. 
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ʨʘʩʭʦʜʘʭ 800 ʤ3/ʩ ʩʦʩʪʘʚʷʪʤʝʥʝʝ 1 ʤ, ʯʪʦ ʚʳʚʝʜʝʪ ʠʭ ʠʟ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʉ ʫʯʝʪʦʤ ʠʟʣʦ-

ʞʝʥʥʦʛʦ ʩʯʠʪʘʝʤ, ʯʪʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʪʨʝʪʴʝʡ ʥʠʪʢʠ (ʪʨʝʪʴʝʡ ʩʪʫʧʝʥʠ) ʥʝ ʨʝʰʘʝʪ ʧʨʦ-

ʙʣʝʤʫ ʩʫʜʦʭʦʜʩʪʚʘ. 
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The shipping locks of the Nizhny Novgorod hydropower complex and the Gorodets-Nizhny 

Novgorod section limit shipping in the Integrated Deep Water System. Dredging, carried out 

since the 1970s to maintain design depth, has had a great impact on the water level in the 

downstream of the Nizhny Novgorod hydropower station. The solution of the problem of shal-

low depths on the site and the passage of the Gorodets locks by the vessels is possible by 

building a low-pressure hydroelectric complex in the area of B. Kozino. In order to estimate 

the impact of the construction of the third lock line, as another alternative solution of the prob-

lem proposed by a number of authors, hydraulic calculations of the behavior of water free 

surface at the site and at depths were performed. The movement of the water flow in the riv-

erbed was described by a system of differential equations of motion. As a result of the calcu-

lations, it was found that the free surface curve at a flow velocity in the range of 800ï1500 m3/s 

does not reach the position of the curve at the design level. This indicates the insecurity of the 

design shipping depth on the site. Alternatives to hydraulic structures in the form of the third 

line of Gorodets locks or the third stage in the approach channel will not provide the necessary 

navigation depth. Downstream channel will be radically deformed, and additional dredging 

in the downstream site will lead to the water levels landing on the sills of existing locks No. 

15ï16 and the site. 
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ʅɸ ɺʆɿɼʋʐʅʆʁ ʇʆɼʋʐʂɽ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʝʜʦʢʦʣʴʥʘʷ ʧʣʘʪʬʦʨʤʘ ʥʘ ʚʦʟʜʫʰʥʦʡ ʧʦʜʫʰʢʝ, ʨʦʪʦʨʥʦ-ʚʠʥʪʦʚʦʡ 

ʜʚʠʞʠʪʝʣʴ, ʧʦʠʩʢ ʦʧʪʠʤʘʣʴʥʦʛʦ ʜʚʠʞʠʪʝʣʷ, ʧʨʦʢʣʘʜʢʘ ʣʝʜʦʚʦʛʦ ʢʘʥʘʣʘ, ʢʨʠʚʘʷ ʣʝʜʦ-

ʧʨʦʭʦʜʠʤʦʩʪʠ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʢʣʘʜʢʠ ʢʘʥʘʣʘ ʚ ʩʧʣʦʰʥʦʤ ʣʴʜʫ. 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʧʨʦʜʣʝʥʠʷ ʥʘʚʠʛʘʮʠʠ ʥʘ ʤʦʨʩʢʠʭ ʠ ʚʥʫʪ-

ʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʷʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʣʝʜʦʢʦʣʴʥʳʭ ʨʘʙʦʪ ʚ ʧʦʨ-

ʪʘʭ ʥʝʦʙʭʦʜʠʤ ʥʝ ʪʦʣʴʢʦ ʤʦʱʥʳʡ ʣʝʜʦʢʦʣʴʥʳʡ ʬʣʦʪ, ʥʦ ʠ ʜʨʫʛʠʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʩʨʝʜ-

ʩʪʚʘ. ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʘʤʦʭʦʜʥʦʡ ʣʝʜʦʢʦʣʴʥʦʡ ʧʣʘʪʬʦʨʤʳ ʥʘ ʚʦʟ-

ʜʫʰʥʦʡ ʧʦʜʫʰʢʝ (ʃʇɺʇ) ʢʘʢ ʵʬʬʝʢʪʠʚʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʨʝʜʩʪʚʘ ʜʣʷ ʨʘʟʨʫʰʝʥʠʷ ʣʝ-

ʜʥ̫ʦʛʦ ʧʦʢʨʦʚʘ, ʧʨʦʢʣʘʜʢʠ ʣʝʜʦʚʦʛʦ ʢʘʥʘʣʘ, ʘ ʪʘʢʞʝ ʚʳʙʦʨ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʜʚʠʞʠʪʝʣʷ, 

ʧʨʠʛʦʜʥʦʛʦ ʜʣʷ ʜʚʠʞʝʥʠʷ ʧʦ ʛʨʫʥʪʫ ʩʦ ʩʣʘʙʦʡ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ, ʢ ʢʦʪʦʨʳʤ ʦʪ-

ʥʦʩʷʪʩʷ ʩʥʝʛ ʠ ʣʸʜ. ʆʧʠʩʘʥʳ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʪʠʧ ʠ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʠ ʃʇɺʇ. ʇʨʝʜʣʦʞʝʥ ʨʦʪʦʨʥʦ-ʚʠʥʪʦʚʦʡ ʜʚʠʞʠʪʝʣʴ (ʈɺɼ), ʦʧʫʩʢʘʝʤʳʡ ʩ ʧʣʘʪ-

ʬʦʨʤʳ ʧʦʩʨʝʜʩʪʚʦʤ ʇ-ʦʙʨʘʟʥʦʛʦ ʤʝʭʘʥʠʟʤʘ. ʇʨʠʚʝʜʝʥʳ ʢʦʥʮʝʧʮʠʷ ʚʳʙʦʨʘ ʜʚʠʞʠ-

ʪʝʣʴʥʦ-ʨʫʣʝʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʜʣʷ ʃʇɺʇ, ʨʝʟʫʣʴʪʘʪʳ 3D ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʈɺɼ ʠ ʝʛʦ ʧʘʨʘ-

ʤʝʪʨʳ. ʇʦʩʪʨʦʝʥʳ ʢʨʠʚʳʝ ʣʝʜʦʧʨʦʭʦʜʠʤʦʩʪʠ ʧʣʘʪʬʦʨʤʳ ʧʨʠ ʜʚʠʞʝʥʠʠ ʩ ʈɺɼ, ʘ 

ʪʘʢʞʝ ʚ ʩʯʘʣʝ ʩ ʣʝʜʦʢʦʣʦʤ ʧʨʦʝʢʪʘ 1108 çʂʘʧʠʪʘʥ ʀʟʤʘʡʣʦʚè ʠ ʙʫʢʩʠʨʦʤ ʧʨʦʝʢʪʘ 

ʇɽ65. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʃʇɺʇ ʩ ʈɺɼ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʵʢʦʥʦʤʠʯʥʦʡ, ʯʝʤ ʣʶʙʳʝ ʜʨʫʛʠʝ 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʧʨʦʜʣʝʥʠʷ ʥʘʚʠʛʘʮʠʠ ʥʘ ʤʦʨʩʢʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫ-

ʪʷʭ, ʘ ʪʘʢʞʝ ʥʘ ʤʝʣʢʦʚʦʜʥʳʭ ʫʯʘʩʪʢʘʭ ʘʨʢʪʠʯʝʩʢʦʛʦ ʰʝʣʴʬʘ, ʛʜʝ ʧʨʠʤʝʥʝʥʠʝ ʦʙʳʯʥʳʭ 

ʣʝʜʦʢʦʣʦʚ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ. 

ɺʚʝʜʝʥʠʝ 

ɹʦʣʴʰʠʥʩʪʚʦ ʤʦʨʩʢʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʝʡ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʜʣʠʪʝʣʴ-

ʥʦʝ ʚʨʝʤʷ ʧʦʢʨʳʪʳ ʣʴʜʦʤ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʠʭ ʢʨʫʛʣʦʛʦʜʠʯʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʤʝʨʦʧʨʠʷʪʠʷʤ, ʥʘʧʨʘʚʣʝʥʥʳʤ ʥʘ ʧʨʦʜʣʝʥʠʝ ʥʘʚʠʛʘ-

ʮʠʠ.  

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʣʝʜʦʢʦʣʴʥʳʭ ʨʘʙʦʪ ʥʝʦʙʭʦʜʠʤ ʥʝ ʪʦʣʴʢʦ ʤʦʱʥʳʡ ʣʝʜʦʢʦʣʴʥʳʡ ʬʣʦʪ, 

ʥʦ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʩʨʝʜʩʪʚʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʝʛʦ ʵʬʬʝʢʪʠʚʥʫʶ ʨʘʙʦʪʫ, ʨʘʙʦʪʫ ʧʦʨʪʦʚ, 

ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ, ʰʣʶʟʦʚ, ʘʢʚʘʪʦʨʠʡ ʟʘʚʦʜʦʚ [1]. ɼʦʩʪʘʪʦʯʥʦ ʦʩʪʨʦʡ ʦʩʪʘʝʪʩʷ 

ʟʘʜʘʯʘ ʙʦʨʴʙʳ ʩ ʣʝʜʦʚʳʤʠ ʟʘʪʦʨʘʤʠ ʠ ʩʚʷʟʘʥʥʳʤʠ ʩ ʥʠʤʠ ʨʘʟʨʫʰʠʪʝʣʴʥʳʤʠ ʥʘʚʦʜʥʝʥʠʷʤʠ. 
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ɼʦʙʳʯʘ ʥʝʬʪʠ ʠ ʛʘʟʘ ʚ ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʘʭ ʠ ʨʘʩʰʠʨʝʥʠʝ ʨʘʙʦʪ ʥʘ ʰʝʣʴʬʝ ɸʨʢʪʠʯʝʩʢʠʭ ʤʦʨʝʡ 

ʧʨʠʚʝʣʠ ʢ ʧʦʠʩʢʫ ʥʦʚʳʭ ʵʬʬʝʢʪʠʚʥʳʭ ʩʨʝʜʩʪʚ ʧʨʦʚʦʜʢʠ ʩʫʜʦʚ ʠ ʧʨʦʜʣʝʥʠʷ ʥʘʚʠʛʘʮʠʠ [2]. 

ʇʨʠʤʝʥʝʥʠʝ ʣʝʜʦʢʦʣʴʥʳʭ ʧʣʘʪʬʦʨʤ ʥʘ ʚʦʟʜʫʰʥʦʡ ʧʦʜʫʰʢʝ (ʃʇɺʇ) ʧʦʟʚʦʣʷʝʪ ʩʫ-

ʱʝʩʪʚʝʥʥʦ ʨʘʩʰʠʨʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʣʝʜʦʢʦʣʴʥʳʭ ʩʨʝʜʩʪʚ ʠ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʧʦ ʫʚʝʣʠʯʝ-

ʥʠʶ ʦʙʲʝʤʦʚ ʧʝʨʝʚʦʟʦʢ ʥʘʨʦʜʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʛʨʫʟʦʚ ʚ ʩʝʚʝʨʥʳʝ ʨʘʡʦʥʳ [3]. ʀʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʃʇɺʇ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʪʝʭʥʠʯʝʩʢʠʤ ʩʨʝʜʩʪʚʦʤ ʜʣʷ ʨʘʟʨʫʰʝʥʠʷ ʣʝʜʷ-

ʥʦʛʦ ʧʦʢʨʦʚʘ, ʧʨʦʢʣʘʜʢʠ ʣʝʜʦʚʦʛʦ ʢʘʥʘʣʘ ʜʣʷ ʧʨʦʭʦʜʘ ʩʫʜʦʚ ʠ ʚʳʚʦʜʘ ʩʫʜʦʚ ʠʟ çʣʝʜʦ-

ʚʦʛʦ ʧʣʝʥʘè. ʊʘʢʠʝ ʧʣʘʪʬʦʨʤʳ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʥʘ ʤʝʣʢʦʚʦʜʥʳʭ ʫʯʘʩʪʢʘʭ, ʛʜʝ ʣʝʜʦʢʦʣʳ 

ʨʘʙʦʪʘʪʴ ʥʝ ʤʦʛʫʪ. ʇʨʠ ʵʪʦʤ ʩʥʠʞʘʶʪʩʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʨʘʩʭʦʜʳ 

ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʣʝʜʦʢʦʣʴʥʳʭ ʨʘʙʦʪ [4].  

ʊʝʭʥʠʢʦ- ʢɻʦʥʦʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʳʭ ʣʝʜʦʢʦʣʴʥʳʭ ʧʣʘʪʬʦʨʤ ʥʘ ʚʦʟ-

ʜʫʰʥʦʡ ʧʦʜʫʰʢʝ ʧʦʢʘʟʘʣ [4], ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʩʦʩʪʘʚʘ ʠʟ ʙʫʢʩʠʨʘ ʩ ʣʝʜʦʚʳʤʠ ʫʩʠʣʝʥʠ-

ʷʤʠ ʠ ʃʇɺʇ ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʢʘʢ ʩ ʪʝʭʥʠʯʝʩʢʦʡ, ʪʘʢ ʠ ʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ 

ʟʨʝʥʠʷ.  

ʆʙʝʩʧʝʯʝʥʠʝ ʘʚʪʦʥʦʤʥʦʡ ʨʘʙʦʪʳ ʧʣʘʪʬʦʨʤʳ ʚ ʣʶʙʳʭ ʫʩʣʦʚʠʷʭ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʪʦʣʢʘʶʱʠʭ ʩʨʝʜʩʪʚ ʥʝʩʦʤʥʝʥʥʦ ʷʚʣʷʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʧʨʠ ʵʢʩ-

ʧʣʫʘʪʘʮʠʠ ʃʇɺʇ. ʇʦʵʪʦʤʫ ʥʘʣʠʯʠʝ ʩʦʙʩʪʚʝʥʥʦʛʦ ʜʚʠʞʠʪʝʣʷ ʦʙʝʩʧʝʯʠʪ ʩʘʤʦʧʦʜʚʠʞ-

ʥʦʩʪʴ ʧʣʘʪʬʦʨʤʳ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʚʳʭʦʜ ʥʘ ʥʝʦʙʦʨʫʜʦʚʘʥʥʳʡ ʙʝʨʝʛ, ʨʘʩʰʠʨʷʷ ʪʝʤ 

ʩʘʤʳʤ ʜʠʘʧʘʟʦʥ ʨʝʰʘʝʤʳʭ ʟʘʜʘʯ. ʅʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʚʦʟʜʫʰʥʦʛʦ ʚʠʥʪʘ 

ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʨʝʙʫʝʤʦʡ ʤʘʥʝʚʨʝʥʥʦʩʪʠ ʃʇɺʇ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʜʚʠʞʝʥʠʠ ʚ ʪʷʞʝʣʳʭ 

ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ ʧʨʠ ʥʘʣʠʯʠʠ ʥʝʨʦʚʥʦʡ ʪʦʨʦʩʠʩʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ [3], ʘ ʪʘʢʞʝ ʥʘ ʥʠʟ-

ʢʠʭ ʩʢʦʨʦʩʪʷʭ ʜʚʠʞʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ (ʂʇɼ) ʜʘʥʥʦʛʦ ʜʚʠʞʠʪʝʣʷ 

ʤʘʣ. ʇʦʵʪʦʤʫ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʘʤʦʭʦʜʥʦʡ ʣʝʜʦʢʦʣʴʥʦʡ ʧʣʘʪʬʦʨʤʳ ʥʘ ʚʦʟʜʫʰʥʦʡ ʧʦ-

ʜʫʰʢʝ ʠ ʧʦʠʩʢ ʦʧʪʠʤʘʣʴʥʦʛʦ ʜʚʠʞʠʪʝʣʷ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ.  

1. ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʝʜʦʢʦʣʴʥʦʡ ʧʣʘʪʬʦʨʤʳ  

ʥʘ ʚʦʟʜʫʰʥʦʡ ʧʦʜʫʰʢʝ 

ɺ ʅʠʞʝʛʦʨʦʜʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʪʝʭʥʠʯʝʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʠʤ. ʈ.ɽ. ɸʣʝʢʩʝʝʚʘ 

ʨʘʟʨʘʙʦʪʘʥʳ ʧʨʠʥʮʠʧʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʃʇɺʇ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʦʧʨʝʜʝ-

ʣʠʪʴ ʠʭ ʦʧʪʠʤʘʣʴʥʳʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʘʟʨʫʰʝʥʠʷ ʣʴʜʘ ʵʣʝʤʝʥʪʳ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠ 

ʤʠʥʠʤʘʣʴʥʳʭ ʩʫʤʤʘʨʥʳʭ ʟʘʪʨʘʪʘʭ [4]. ʈʘʟʨʘʙʦʪʘʥ ʨʷʜ ʧʨʦʝʢʪʦʚ ʥʝʩʘʤʦʭʦʜʥʳʭ ʧʣʘʪ-

ʬʦʨʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʤʝʶʪʩʷ ʠ ʧʦʩʪʨʦʝʥʥʳʝ ʦʙʨʘʟʮʳ ʧʨʦʝʢʪʦʚ 102 ʃʇ ʠ 107 ʃʇ.  

ʉ ʫʯʝʪʦʤ ʤʥʦʛʦʣʝʪʥʝʛʦ ʥʘʢʦʧʣʝʥʥʦʛʦ ʦʧʳʪʘ [5] ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ ʩʘʤʦʭʦʜʥʘʷ ʣʝʜʦ-

ʢʦʣʴʥʘʷ ʧʣʘʪʬʦʨʤʘ ʥʘ ʚʦʟʜʫʰʥʦʡ ʧʦʜʫʰʢʝ.  

ʉʫʜʥʦ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ:  

ï ʨʘʟʨʫʰʝʥʠʷ ʣʴʜʘ ʩʧʦʩʦʙʦʤ ʜʘʚʣʝʥʠʷ ʠ ʧʨʦʜʣʝʥʠʷ ʥʘʚʠʛʘʮʠʠ ʚ ʘʢʚʘʪʦʨʠʠ ʤʦʨ-

ʩʢʦʛʦ ʧʦʨʪʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ;  

ï ʩʦʟʜʘʥʠʷ ʣʝʜʦʚʦʛʦ ʢʘʥʘʣʘ ʰʠʨʠʥʦʡ ʜʦ 44,0 ʤ ʚ ʩʧʣʦʰʥʦʤ ʣʴʜʫ ʪʦʣʱʠʥʦʡ ʜʦ 0,8 ʤ 

ʧʨʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʚʦʟʜʫʭʘ ʜʦ ï40 Üʉ ʧʨʠ ʧʨʦʚʦʜʢʝ ʚʦʜʦʠʟʤʝʱʘʶʱʠʭ 

ʩʫʜʦʚ;  

ï ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʳʭ ʛʨʫʟʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʩʫʜʦʚ, ʩʪʦʷʱʠʭ ʥʘ ʨʝʡʜʝ 

ʟʘ 10é15 ʢʤ ʦʪ ʙʝʨʝʛʘ, ʜʦ ʤʝʩʪʘ ʩʢʣʘʜʠʨʦʚʘʥʠʷ ʥʘ ʙʝʨʝʛʫ;  

ï ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʛʨʫʟʦʚ ʦʪ ʤʝʩʪʘ ʩʢʣʘʜʠʨʦʚʘʥʠʷ ʜʦ ʧʫʥʢʪʦʚ ʥʘʟʥʘʯʝʥʠʷ;  

ï ʜʦʩʪʘʚʢʠ ʛʨʫʟʦʚ ʥʘ ʦʙʲʝʢʪʳ ʚ ʧʨʠʙʨʝʞʥʦʡ ʤʦʨʩʢʦʡ ʟʦʥʝ.  

ʃʇɺʇ ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʢʣʘʩʩʫ ʄʦʨʩʢʦʛʦ ʈʝʛʠʩʪʨʘ ʩʫʜʦʭʦʜʩʪʚʘ 

ʂʄ   R3 çʕè ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʤʦʨʝʭʦʜʥʳʭ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʢʘʯʝʩʪʚ. ɸʚʪʦ-

ʥʦʤʥʦʩʪʴ ʧʣʘʚʘʥʠʷ ʧʦ ʟʘʧʘʩʘʤ ʪʦʧʣʠʚʘ ï ʪʨʦʝ ʩʫʪʦʢ. ʕʢʠʧʘʞ ï ʯʝʪʳʨʝ ʯʝʣʦʚʝʢʘ. ɸʨʭʠ-

ʪʝʢʪʫʨʥʦ-ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʪʠʧ ï ʩʘʤʦʭʦʜʥʘʷ ʦʜʥʦʧʘʣʫʙʥʘʷ ʧʣʘʪʬʦʨʤʘ ʥʘ ʚʦʟʜʫʰʥʦʡ 

ʧʦʜʫʰʢʝ ʘʤʬʠʙʠʡʥʦʛʦ ʪʠʧʘ ʩ ʛʠʙʢʠʤ ʦʛʨʘʞʜʝʥʠʝʤ (ɻʆ) ʧʦ ʧʝʨʠʤʝʪʨʫ ʩʫʜʥʘ, ʩ ʜʚʫʤʷ 

ʥʘʜʩʪʨʦʡʢʘʤʠ ʧʦ ʙʦʨʪʘʤ, ʢʦʨʤʦʚʦʡ ʘʧʧʘʨʝʣʴʶ ʜʣʷ ʧʦʛʨʫʟʢʠ ʩʘʤʦʭʦʜʥʦʡ ʪʝʭʥʠʢʠ, ʩʪʨʝ-

ʣʦʡ ʚ ʥʦʩʦʚʦʡ ʯʘʩʪʠ, ʧʨʠʚʦʜʠʤʦʡ ʚ ʜʚʠʞʝʥʠʝ ʛʠʜʨʦʧʨʠʚʦʜʦʤ, ʜʣʷ ʩʧʫʩʢʘ ʠ ʧʦʜʲʸʤʘ 

ʜʚʠʞʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ (ʨʠʩ. 1). 



ɿʫʝʚ ɺ.ɸ., ʂʘʣʠʥʠʥʘ ʅ.ɺ., ʇʨʦʢʦʬʴʝʚ ʉ.ɸ. 
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ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʃʇɺʇ: 

ï ʜʣʠʥʘ ʛʘʙʘʨʠʪʥʘʷ ï 19,0 ʤ; 

ï ʜʣʠʥʘ ʨʘʩʯʝʪʥʘʷ ï 16,0 ʤ;   

ï ʰʠʨʠʥʘ ʨʘʩʯʝʪʥʘʷ ï 44,0ʤ; 

ï ʚʳʩʦʪʘ ʙʦʨʪʘ ï 2,9 ʤ;  

ï ʚʳʩʦʪʘ ʛʠʙʢʦʛʦ ʦʛʨʘʞʜʝʥʠʷ ï 1,45 ʤ; 

ï ʤʦʱʥʦʩʪʴ ʜʚʠʛʘʪʝʣʷ ï 4³630 ʢɺʪ;  

ï ʜʘʚʣʝʥʠʝ ʚ ʚʦʟʜʫʰʥʦʡ ʧʦʜʫʰʢʝ ï 12,4 ʢʇʘ; 

ï ʨʘʩʭʦʜ ʚʦʟʜʫʭʘ ʠʟ ɺʇ ï 130 ʤ3/ʩ; 

ï ʜʝʜʚʝʡʪ ï 98 ʪ; 

ï ʧʦʣʥʦʝ ʚʦʜʦʠʟʤʝʱʝʥʠʝ 580 ʪ ʧʨʠ ʦʩʘʜʢʝ 1,025 ʤ (ʚ ʚʦʜʦʠʟʤʝʱʘʶʱʝʤ ʨʝʞʠʤʝ). 

 

 

ʈʠʩ. 1. ɸʨʭʠʪʝʢʪʫʨʥʦ-ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʪʠʧ ʣʝʜʦʢʦʣʴʥʦʡ ʧʣʘʪʬʦʨʤʳ  

ʥʘ ʚʦʟʜʫʰʥʦʡ ʧʦʜʫʰʢʝ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ:  

ï ʜʣʷ ʧʨʠʚʦʜʘ ʥʘʛʥʝʪʘʪʝʣʝʡ: ʪʨʠ ʜʠʟʝʣʷ MAN 12ʏʅ12,8/14,2 ʤʦʱʥʦʩʪʴʶ ʧʦ 633 ʢɺʪ 

ʩ ʯʘʩʪʦʪʦʡ ʚʨʘʱʝʥʠʷ ʚʘʣʘ 1500 ʦʙ/ʤʠʥ.;  

ï ʜʣʷ ʨʘʙʦʪʳ ʜʚʠʞʠʪʝʣʴʥʦ-ʨʫʣʝʚʦʛʦ ʢʦʤʧʣʝʢʩʘ: ʜʠʟʝʣʴ-ʵʣʝʢʪʨʦʩʪʘʥʮʠʷ ɸʤʧʝʨʦʩ 

ɸɼ 900-ʊ400 ʤʦʱʥʦʩʪʴʶ 2³900 ʢɺʪ; 

ï ʜʠʟʝʣʴ-ʛʝʥʝʨʘʪʦʨ ɼɻɸ-50-ʄ2-ʕʈ (ʦʩʥʦʚʥʦʡ ʠ ʘʚʘʨʠʡʥʳʡ) ʤʦʱʥʦʩʪʴʶ 2³50 ʢɺʪ. 

ɺ ʢʘʯʝʩʪʚʝ ʜʚʠʞʠʪʝʣʴʥʦ-ʨʫʣʝʚʦʛʦ ʢʦʤʧʣʝʢʩʘ (ɼʈʂ) ʠʩʧʦʣʴʟʦʚʘʥ ʨʦʪʦʨʥʦ-ʚʠʥʪʦʚʦʡ 

ʜʚʠʞʠʪʝʣʴ (ʈɺɼ). 

2. ʂʦʥʮʝʧʮʠʷ ʚʳʙʦʨʘ ʜʚʠʞʠʪʝʣʴʥʦ-ʨʫʣʝʚʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʜʚʠʞʠʪʝʣʝʡ ʜʣʷ ʚʝʟʜʝʭʦʜʥʳʭ ʤʘʰʠʥ-ʘʤʬʠʙʠʡ 

ʷʚʣʷʝʪʩʷ ʨʦʪʦʨʥʦ-ʚʠʥʪʦʚʦʡ ʜʚʠʞʠʪʝʣʴ [6]. ʆʙʣʘʜʘʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʩʪʦʡ ʢʦʥʩʪʨʫʢ-

ʮʠʝʡ, ʜʚʠʞʠʪʝʣʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʧʨʦʭʦʜʠʤʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʥʘ ʟʘ-

ʩʥʝʞʝʥʥʳʭ ʠ ʦʙʣʝʜʝʥʝʣʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ, ʟʘʙʦʣʦʯʝʥʥʳʭ ʛʨʫʥʪʘʭ ʠ ʚʦʜʝ [7, 8].  

ʀʩʩʣʝʜʦʚʘʥʠʷ [9] ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʠʝ ʪʷʛʦʚʳʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʢʘʯʝʩʪʚʘ ʈɺɼ. ʀʭ 

ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ ʩʦʯʝʪʘʶʪ ʚ ʩʝʙʝ ʢʘʯʝʩʪʚʘ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʠ 

ʩʫʭʦʧʫʪʥʦʛʦ ʜʚʠʞʠʪʝʣʝʡ, ʤʦʛʫʪ ʩ ʜʦʩʪʘʪʦʯʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʨʘʙʦʪʘʪʴ ʥʘ ʩʠʣʴʥʦ ʧʝ-

ʨʝʫʚʣʘʞʥʝʥʥʳʭ ʛʨʫʥʪʘʭ, ʩʥʝʛʫ, ʣʴʜʫ, ʚʦʜʝ [10]. ʀʩʧʦʣʴʟʫʶʪ ʈɺɼ ʥʘ ʤʘʰʠʥʘʭ ʨʘʟʣʠʯ-

ʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ: ʜʦʨʦʞʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʭ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ, ʚʦʝʥʥʳʭ. ʇʨʠʥʮʠʧ 

ʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʩ ʈɺɼ ʠʤʝʝʪ ʤʥʦʛʦ ʜʦʩʪʦʠʥʩʪʚ, ʠ ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ 

ʤʘʰʠʥʳ ʩ ʈɺɼ ʷʚʣʷʶʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʩʨʝʜʩʪʚʦʤ ʧʝʨʝʜʚʠʞʝʥʠʷ ʚ ʪʨʫʜʥʦʧʨʦʭʦʜʠ-

ʤʳʭ ʨʘʡʦʥʘʭ [11]. 
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ɺʦʜʥʳʝ ʠʩʧʳʪʘʥʠʷ ʨʦʪʦʨʥʦ-ʚʠʥʪʦʚʳʭ ʤʘʰʠʥ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʥʠ ʦʙʣʘʜʘʶʪ ʙʦʣʝʝ 

ʚʳʩʦʢʠʤʠ ʭʦʜʦʚʳʤʠ ʢʘʯʝʩʪʚʘʤʠ, ʯʝʤ ʛʫʩʝʥʠʯʥʳʝ ʠ ʢʦʣʝʩʥʳʝ ʧʣʘʚʘʶʱʠʝ ʤʘʰʠʥʳ [7]. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʙʦʣʴʰʝʡ ʩʢʦʨʦʩʪʠ ʥʘ ʛʫʩʝʥʠʯʥʳʭ ʠ ʢʦʣʝʩʥʳʭ ʧʣʘʚʘʶʱʠʭ 

ʚʝʟʜʝʭʦʜʘʭ ʧʨʠʭʦʜʠʪʩʷ ʩʪʘʚʠʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ʜʚʠʞʠʪʝʣʠ ï ʛʨʝʙʥʦʡ 

ʚʠʥʪ ʠʣʠ ʚʦʜʦʤʝʪ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʧʨʠʚʦʜʥʳʭ ʤʦʱʥʦʩʪʝʡ, ʫʚʝʣʠʯʝʥʠʝʤ 

ʤʘʩʩʳ, ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʪʨʫʜʥʦʩʪʷʤʠ. ɼʣʷ ʘʤʬʠʙʠʡ, ʚʳʙʠʨʘʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʘʨʘ-

ʤʝʪʨʳ ʈɺɼ, ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʥʫʞʥʳʭ ʭʦʜʦʚʳʭ ʢʘʯʝʩʪʚ ʤʘʰʠʥʳ ʥʘ ʚʦʜʝ [7]. 

ʈʝʜʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʦʪʦʨʥʦ-ʚʠʥʪʦʚʦʛʦ ʜʚʠʞʠʪʝʣʷ ʩʚʷʟʘʥʦ ʩ ʥʝʢʦʪʦʨʳʤʠ ʥʝʜʦ-

ʩʪʘʪʢʘʤʠ ʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʩ ʥʝʚʦʟʤʦʞʥʦʩʪʴʶ ʠʟʤʝʥʝʥʠʷ ʢʦʥ-

ʩʪʨʫʢʪʠʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʞʠʪʝʣʷ ʚ ʧʨʦʮʝʩʩʝ ʜʚʠʞʝʥʠʷ [9].  

ɸʥʘʣʠʟ ʵʢʩʧʣʫʘʪʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʜʚʠʞʠʪʝʣʝʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʨʦʪʦʨʥʦ-ʚʠʥʪʦʚʦʡ ʜʚʠʞʠʪʝʣʴ ʜʣʷ ʩʘʤʦʭʦʜʥʦʡ ʣʝʜʦʢʦʣʴʥʦʡ ʧʣʘʪʬʦʨʤʳ, ʢʦ-

ʪʦʨʳʡ ʩʦʚʤʝʱʘʝʪ ʚ ʩʝʙʝ ʩʚʦʡʩʪʚʘ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʠ ʩʫʭʦʧʫʪʥʦʛʦ ʜʚʠʞʠʪʝʣʷ ʠ ʷʚʣʷʝʪʩʷ 

ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʧʨʠ ʜʚʠʞʝʥʠʠ ʧʦ ʛʨʫʥʪʫ ʩʦ ʩʣʘʙʦʡ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ, ʢ ʢʦʪʦʨʳʤ 

ʦʪʥʦʩʷʪʩʷ ʩʥʝʛ ʠ ʣʸʜ. 

3. ʇʨʠʥʮʠʧ ʜʚʠʞʝʥʠʷ ʃʇɺʇ ʩ ʨʦʪʦʨʥʦ-ʚʠʥʪʦʚʳʤ ʜʚʠʞʠʪʝʣʝʤ 

ʅʘ ʃʇɺʇ ʧʨʝʜʫʩʤʦʪʨʝʥ ʨʦʪʦʨʥʦ-ʚʠʥʪʦʚʦʡ ʜʚʠʞʠʪʝʣʴ (ʨʠʩ. 2), ʩʦʩʪʦʷʱʠʡ ʠʟ ʜʚʫʭ 

ʰʥʝʢʦʚ, ʩʤʦʥʪʠʨʦʚʘʥʥʳʭ ʚ ʦʜʥʦʤ ʢʦʨʧʫʩʝ ʠ ʧʨʠʚʦʜʠʤʳʭ ʚʦ ʚʨʘʱʝʥʠʝ ʧʨʠʚʦʜʦʤ. ʈɺɼ 

ʧʦʜʥʠʤʘʝʪʩʷ ʠ ʦʧʫʩʢʘʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʇ-ʦʙʨʘʟʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʩ ʧʣʘʪʬʦʨʤ.r  

 

 

ʈʠʩ. 2. ʄʦʜʝʣʴ ʜʚʠʞʠʪʝʣʴʥʦ-ʨʫʣʝʚʦʛʦ ʢʦʤʧʣʝʢʩʘ  

ɼʚʠʞʝʥʠʝ ʩʫʜʥʘ 1 ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʨʠʩ. 3). ʂʦʥʩʪʨʫʢʮʠʷ ʜʚʠ-

ʞʠʪʝʣʷ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʢʦʨʧʫʩʘ 2 ʠ ʜʚʫʭ ʨʦʪʦʨʥʦ-ʚʠʥʪʦʚʳʭ ʰʥʝʢʦʚ 3, ʦʧʫʩʢʘʝʪʩʷ ʩ 

ʃʇɺʇ 1 ʧʨʠ ʧʦʤʦʱʠ ʩʧʫʩʢʦʧʦʜʲʝʤʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 4, ʜʣʷ ʢʨʝʧʣʝʥʠʷ ʢʦʪʦʨʦʛʦ ʧʨʝʜʫ-

ʩʤʦʪʨʝʥ ʫʧʨʷʞʥʦʡ ʰʘʨʥʠʨ ʚ ʮʝʥʪʨʝ ʢʦʨʧʫʩʘ ʜʚʠʞʠʪʝʣʷ (ʨʠʩ. 2), ʧʨʠʚʦʜʠʤʦʛʦ ʚ ʜʚʠʞʝ-

ʥʠʝ ʧʦʚʦʨʦʪʥʳʤ ʛʠʜʨʦʜʚʠʛʘʪʝʣʝʤ 5. ʇʨʠ ʦʧʫʱʝʥʥʦʡ ʩʪʨʝʣʝ ʰʥʝʢʠ ʩʦʚʝʨʰʘʶʪ ʚʨʘʱʘ-

ʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʦʪ ʜʚʫʭ ʛʠʜʨʦʤʦʪʦʨʦʚ 6. ʇʝʨʝʜʘʯʘ ʚʨʘʱʘʶʱʝʛʦ ʤʦʤʝʥʪʘ ʦʪ ʛʠʜʨʦ-

ʤʦʪʦʨʦʚ 6 ʢ ʰʥʝʢʘʤ 3 ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʮʝʧʥʦʡ ʧʝʨʝʜʘʯʠ.  

ɼʚʠʞʠʪʝʣʴ ʢʦʥʪʘʢʪʠʨʫʝʪ ʩ ʦʧʦʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ 7, ʦʙʝʩʧʝʯʠʚʘʷ ʪʷʛʦʚʦʝ ʫʩʠʣʠʝ. 

ʃʇɺʇ ʜʘʚʣʝʥʠʝʤ ʚʦʟʜʫʭʘ ʚ ʚʦʟʜʫʰʥʦʡ ʧʦʜʫʰʢʝ ʚʳʪʝʩʥʷʝʪ ʠʟ-ʧʦʜʦ ʣʴʜʘ ʚʦʜʫ, ʩʦʟʜʘʚʘʷ 

ʪʝʤ ʩʘʤʳʤ ʚʦʟʜʫʰʥʫʶ ʧʦʣʦʩʪʴ 8, ʟʘ ʩʯʝʪ ʢʦʪʦʨʦʡ ʨʘʚʥʦʚʝʩʠʝ ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘʨʫ-

ʰʘʝʪʩʷ, ʠ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʨʫʰʝʥʠʝ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʦʙʩʪʚʝʥʥʳʭ ʩʠʣ ʪʷʞʝʩʪʠ. ʉʫʜʥʦ ʧʝ-

ʨʝʤʝʱʘʝʪʩʷ ʚʧʝʨʝʜ, ʦʩʪʘʚʣʷʷ ʟʘ ʩʦʙʦʡ ʢʘʥʘʣ ʩ ʦʙʣʦʤʢʘʤʠ ʙʠʪʦʛʦ ʣʴʜʘ 9. 

ʇʨʠ ʧʝʨʝʤʝʱʝʥʠʠ ʧʣʘʪʬʦʨʤʳ ʧʦ ʯʠʩʪʦʡ ʚʦʜʝ ʨʦʪʦʨʥʦ-ʚʠʥʪʦʚʦʡ ʜʚʠʞʠʪʝʣʴ ʦʙʝʩ-

ʧʝʯʠʚʘʝʪ ʪʷʛʦʚʦʝ ʫʩʠʣʠʝ, ʟʘʤʝʥʷʷ ʪʦʣʢʘʶʱʝʝ ʩʫʜʥʦ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʜʚʠʛʘʪʴʩʷ ʧʣʘʪ-

ʬʦʨʤʝ ʚ ʫʩʣʦʚʠʷʭ ʤʝʣʢʦʚʦʜʴʷ ʠ ʚʳʭʦʜʠʪʴ ʥʘ ʙʝʨʝʛ, ʨʘʩʰʠʨʷʷ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʠʘʧʘʟʦʥ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʙʝʩʧʝʯʠʚʘʷ ʘʤʬʠʙʠʡʥʦʩʪʴ. 
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ʈʠʩ. 3. ʉʭʝʤʘ ʜʚʠʞʝʥʠʷ ʃʇɺʇ ʩ ʨʦʪʦʨʥʦ-ʚʠʥʪʦʚʳʤ ʜʚʠʞʠʪʝʣʝʤ 

4. ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʨʦʪʦʨʥʦ-ʚʠʥʪʦʚʦʛʦ ʜʚʠʞʠʪʝʣʷ  

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʨʦʪʦʨʥʦ-ʚʠʥʪʦʚʦʛʦ ʜʚʠʞʠʪʝʣʷ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʩʫʱʝʩʪʚʫʶ-

ʱʠʡ ʧʦʜʭʦʜ [12]. 

ʄʦʜʝʣʴ ʨʦʪʦʨʥʦ-ʚʠʥʪʦʚʦʛʦ ʜʚʠʞʠʪʝʣʷ ʚʳʧʦʣʥʝʥʘ ʚ ʉɸʇʈ SolidWorks ʠ ʧʨʠʚʝʜʝʥʘ 

ʥʘ ʨʠʩ. 3. 

ɺʳʙʦʨ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʈɺɼ ʚʳʧʦʣʥʝʥ ʧʦ ʤʝʪʦʜʠʢʝ ɸ.ʇ. ʂʫʣʷʰʦʚʘ [7, 13], ʘ 

ʨʘʩʯʝʪʳ ʧʨʦʯʥʦʩʪʠ ʧʦ ʘʣʛʦʨʠʪʤʫ ɻ.ɹ. ʂʨʳʞʝʚʠʯʘ [14, 15]. 

ʐʥʝʢʠ (ʨʠʩ. 4) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʦʣʳʝ ʮʠʣʠʥʜʨʳ ʩ ʥʘʚʠʪʳʤʠ ʣʦʧʘʩʪʷʤʠ. ʇʦ-

ʜʦʙʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʧʨʠʜʘʝʪ ʥʝʦʙʭʦʜʠʤʫʶ ʧʣʘʚʫʯʝʩʪʴ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʧʣʘʚʫʯʝʩʪʠ ʮʠ-

ʣʠʥʜʨʳ ʟʘʧʦʣʥʷʶʪʩʷ ʧʝʥʦʧʣʘʩʪʦʤ ʠʣʠ ʚʩʧʝʥʝʥʥʳʤ ʧʦʣʠʫʨʝʪʘʥʦʤ.  

 

   

ʈʠʩ. 4. ʄʦʜʝʣʴ ʰʥʝʢʘ 

ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʰʥʝʢʦʚ (ʨʠʩ. 5):  

ï ʜʣʠʥʘ ʮʠʣʠʥʜʨʘ L = 9,0 ʤ;  

ï ʜʠʘʤʝʪʨ ʮʠʣʠʥʜʨʘ d =1,5 ʤ;  

ï ʫʛʦʣ ʧʦʜʲʝʤʘ ʚʠʥʪʦʚʦʡ ʣʠʥʠʠ ɓ = 20̄ ;  

ï ʚʳʩʦʪʘ ʣʦʧʘʩʪʠ h=0,25 ʤ;  

ï ʰʘʛ ʚʠʥʪʦʚʦʡ ʣʦʧʘʩʪʠ t= 2ˊRtgɓ = 2,29 ʤ;  

ï ʥʘʨʫʞʥʳʡ ʨʘʜʠʫʩ ʰʥʝʢʘ R= d/2+h = 1 ʤ;  

ï ʥʘʛʨʫʟʢʘ ʥʘ ʜʚʠʞʠʪʝʣʴ G;  

ï ʩʠʣʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʚʠʞʝʥʠʶ Pf =175 ʢʅ;  

ï ʚʝʣʠʯʠʥʘ ʪʷʛʦʚʦʛʦ ʫʩʠʣʠʷ Pk.  



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 61, 2019 ʛ. 

ʈʘʟʜʝʣ II . ʉʫʜʦʩʪʨʦʝʥʠʝ, ʩʫʜʦʨʝʤʦʥʪ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʫʜʥʘ 

 

 47 

ʄʘʪʝʨʠʘʣ ʰʥʝʢʘ: ʥʠʟʢʦʣʝʛʠʨʦʚʘʥʥʘʷ ʩʪʘʣʴ 10ʍʉʅɼ ʩ ʧʨʝʜʝʣʦʤ ʪʝʢʫʯʝʩʪʠ 

400 ʄʇʘ. ʄʘʪʝʨʠʘʣ ʢʦʨʧʫʩʘ ʜʚʠʞʠʪʝʣʷ ï ʩʪʘʣʴ ʢʘʪʝʛʦʨʠʠ D ʩ ʧʨʝʜʝʣʦʤ ʪʝʢʫʯʝʩʪʠ 

235 ʄʇʘ. ʇʨʦʯʥʦʩʪʴ ʰʥʝʢʦʚ ʦʙʝʩʧʝʯʝʥʘ. 

 

 

ʈʠʩ. 5. ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʰʥʝʢʘ 

5. ʍʦʜʦʚʳʝ ʢʘʯʝʩʪʚʘ ʃʇɺʇ ʩ ʈɺɼ 

ʈʘʩʯʝʪ ʭʦʜʦʚʳʭ ʢʘʯʝʩʪʚ ʜʚʠʞʠʪʝʣʷ ʚʳʧʦʣʥʝʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 3D ʧʘʢʝʪʘ ʉɸʇʈ 

SolidWorks ʩ ʜʦʧʦʣʥʝʥʠʝʤ Motion Analysis. 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʩʯʝʪʦʚ ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʜʦʧʫʱʝʥʠʷ: 

ï ʧʨʠʥʮʠʧ ʜʚʠʞʝʥʠʷ ʨʦʪʦʨʥʦ-ʚʠʥʪʦʚʦʛʦ ʜʚʠʞʠʪʝʣʷ ʧʨʝʜʩʪʘʚʣʷʝʤ ʚ ʚʠʜʝ ʚʠʥʪʘ ʚ 

ʥʝʧʦʜʚʠʞʥʦʡ ʛʘʡʢʝ; 

ï ʨʦʪʦʨʥʦ-ʚʠʥʪʦʚʦʡ ʜʚʠʞʠʪʝʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʠʥʪ, ʨʝʟʴʙʘ (ʚʠʥʪʦʚʘʷ ʣʦʧʘʩʪʴ) 

ʢʦʪʦʨʦʛʦ ʥʘʚʠʪʘ ʥʘ ʧʦʣʳʡ ʮʠʣʠʥʜʨ; 

ï ʚ ʢʘʯʝʩʪʚʝ ʛʘʡʢʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʩʣʫʞʠʪ ʦʧʦʨʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ï ʣʝʜʷʥʘʷ ʧʣʘʩʪʠʥʘ, 

ʧʦ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʪ ʜʚʠʞʝʥʠʝ. 

ɺʝʣʠʯʠʥʘ ʦʭʚʘʪʘ ʛʨʫʥʪʦʤ (ʣʴʜʦʤ ʠ ʩʥʝʛʦʤ) ʜʚʠʞʠʪʝʣʷ ʟʘʚʠʩʠʪ ʦʪ ʧʦʛʨʫʞʝʥʠʷ ʝʛʦ 

ʚ ʦʧʦʨʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʘ ʧʦʛʨʫʞʝʥʠʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʚʦʡʩʪʚʘʤʠ 

ʛʨʫʥʪʘ ï ʚ ʦʩʥʦʚʥʦʤ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʴʶ ʝʛʦ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʩʞʘʪʠʶ. ɻʦʨʠʟʦʥʪʘʣʴʥʦʝ 

ʧʝʨʝʤʝʱʝʥʠʝ ʜʚʠʞʠʪʝʣʷ ʧʨʠ ʜʚʠʞʝʥʠʠ ʧʦ ʛʨʫʥʪʫ ʥʝ ʨʘʚʥʦ ʚʝʣʠʯʠʥʝ ʰʘʛʘ ʟʘ ʦʜʠʥ ʦʙʦ-

ʨʦʪ ʚ ʦʪʣʠʯʠʝ ʦʪ ʚʠʥʪʘ ʚ ʞʝʩʪʢʦʡ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʛʘʡʢʝ [6]. 

ʆʧʦʨʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ (ʣʸʜ ʠ ʩʥʝʛ), ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʨʦʪʦʨʥʦ-ʚʠʥʪʦʚʦʛʦ ʜʚʠʞʠʪʝʣʷ 

ʜʝʬʦʨʤʠʨʫʝʪʩʷ ï ʩʤʠʥʘʝʪʩʷ ʠ ʩʜʚʠʛʘʝʪʩʷ. ɺʝʣʠʯʠʥʘ ʵʪʦʡ ʜʝʬʦʨʤʘʮʠʠ ʛʨʫʥʪʘ ʟʘʚʠʩʠʪ 

ʦʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʝʛʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʩʤʷʪʠʶ ʠ ʩʜʚʠʛʫ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʝʤ ʙʦʣʴʰʝ 

ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʜʝʬʦʨʤʘʮʠʷ ʛʨʫʥʪʘ, ʪʝʤ ʤʝʥʴʰʝ ʧʝʨʝʤʝʱʝʥʠʝ ʜʚʠʞʠʪʝʣʷ ʚʧʝʨʝʜ ʟʘ 

ʦʜʠʥ ʝʛʦ ʦʙʦʨʦʪ, ʧʨʠʩʫʪʩʪʚʫʝʪ ʙʫʢʩʦʚʘʥʠʝ ʠʣʠ ʩʢʦʣʴʞʝʥʠʝ [6]. 

ʋʯʝʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʚʠʞʝʥʠʶ ʚ ʨʘʩʯʝʪʘʭ ʙʳʣ ʟʘʜʘʥ ʧʨʠ ʧʦʤʦʱʠ ʧʦʩʪʦʷʥʥʦʡ ʜʝʡ-

ʩʪʚʫʶʱʝʡ ʩʠʣʳ Pf, ʨʘʚʥʦʡ 175 ʢʅ ʥʘ ʢʘʞʜʳʡ ʰʥʝʢ ʠ ʥʘʧʨʘʚʣʝʥʥʦʡ ʧʨʦʪʠʚ ʜʚʠʞʝʥʠʷ 

(ʨʠʩ. 5). ʄʦʱʥʦʩʪʴ ʥʘ ʚʝʜʫʱʝʤ ʚʘʣʫ ʦʜʥʦʛʦ ʰʥʝʢʘ 560 ʢɺʪ, ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ 375 

ʦʙ/ʤʠʥ, ʚʨʘʱʘʶʱʠʡ ʤʦʤʝʥʪ 15,0 ʢʅʤ. 

ʊʷʛʘ ʊ ʠ ʢʨʠʚʳʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ R ʩʘʤʦʭʦʜʥʦʡ ʃʇɺʇ, ʚʳʧʦʣʥʝʥʥʳʝ ʧʦ ʤʝʪʦʜʠʢʝ 

[16], ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʣʱʠʥʳ ʧʨʝʦʜʦʣʝʚʘʝʤʦʛʦ ʣʴʜʘ h ʠ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ v ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 5. 

6. ʊʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʃʇɺʇ 

ɼʣʷ ʦʮʝʥʢʠ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʃʇɺʇ ʩ ʈɺɼ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ 

ʨʘʩʯʝʪʳ ʣʝʜʦʧʨʦʭʦʜʠʤʦʩʪʠ, ʧʦʢʘʟʘʪʝʣʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʪʝʭʥʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʜʣʷ ʪʨʝʭ ʚʘʨʠʘʥʪʦʚ ʜʚʠʞʝʥʠʷ ʣʝʜʦʢʦʣʴʥʦʡ ʧʣʘʪʬʦʨʤʳ ʥʘ ʚʦʟʜʫʰʥʦʡ ʧʦʜʫʰʢʝ:  

ï ʩʘʤʦʭʦʜʥʦʡ ʃʇɺʇ ʩ ʈɺɼ; 

ï ʩʦʩʪʘʚ ʃʇɺʇ ʠ ʣʝʜʦʢʦʣ ʧʨʦʝʢʪʘ 1108 çʂʘʧʠʪʘʥ ʀʟʤʘʡʣʦʚè; 

ï ʩʦʩʪʘʚ ʃʇɺʇ ʠ ʙʫʢʩʠʨ ʧʨʦʝʢʪʘ ʇɽ65. 

ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʦʣʢʘʶʱʠʭ ʧʣʘʪʬʦʨʤʫ ʩʫʜʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 1. 
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ʊʘʙʣʠʮʘ 1 

ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʫʜʦʚ, ʪʦʣʢʘʶʱʠʭ ʃʇɺʇ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʃʝʜʦʢʦʣ ʧʨʦʝʢʪʘ 1108 

çʂʘʧʠʪʘʥ ʀʟʤʘʡʣʦʚè 

ɹʫʢʩʠʨ ʧʨʦʝʢʪʘ ʇɽ65 

ʂʣʘʩʩ ʄʦʨʩʢʦʛʦ ʈʝʛʠʩʪʨʘ  ʂʄ  ʃʃ4  R1 AUT1 ʂʄ Arc 4 R1 AUT1 FF3  

Escort Tug 

ɼʣʠʥʘ ʧʦ ʂɺʃ, ʤ 53,98 33,5 

ʐʠʨʠʥʘ, ʤ 16,03 12,1 

ʆʩʘʜʢʘ ʧʦ ʂɺʃ, ʤ 4,2 5,2 

ɺʦʜʦʠʟʤʝʱʝʥʠʝ, ʪ 2047 - 

ʄʦʱʥʦʩʪʴ, ʢɺʪ 2500 2³1840 

ʉʢʦʨʦʩʪʴ ʥʘ ʯʠʩʪʦʡ ʚʦʜʝ, ʫʟ. 13 13,5 

ʊʷʛʘ ʥʘ ʰʚʘʨʪʦʚʘʭ, ʢʅ 364 650 

ʃʝʜʦʧʨʦʭʦʜʠʤʦʩʪʴ, ʤ 0,6 0,8 

 

 

ʈʠʩ. 5. ʂʨʠʚʳʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʘʤʦʭʦʜʥʦʡ ʃʇɺʇ ʠ ʪʷʛʠ ʈɺɼ 

ɼʠʘʛʨʘʤʤʳ ʣʝʜʦʧʨʦʭʦʜʠʤʦʩʪʠ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 6, ʧʦʢʘʟʘʪʝʣʠ ʪʝʭʥʠʯʝʩʢʦʡ ʠ ʵʢʦ-

ʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʃʇɺʇ ï ʥʘ ʨʠʩ. 7 ʠ 8. 

ʇʨʠ ʨʘʟʨʫʰʝʥʠʠ ʨʘʩʯʝʪʥʦʡ ʪʦʣʱʠʥʳ ʣʴʜʘ h = 0,8 ʤ ʩʦ ʩʢʦʨʦʩʪʴʶ ɡ=3,0 ʤ/ʩ, ʩʦʧʨʦ-

ʪʠʚʣʝʥʠʝ ʃʇɺʇ ʩʦʩʪʘʚʣʷʝʪ Rʣʧʚʧ=350 ʢʅ. 

ʇʦʢʘʟʘʪʝʣʴ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ K ,ɻ ʨʫʙ/ʤ3, ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʜʝʥʝʞʥʳʝ ʟʘ-

ʪʨʘʪʳ ʥʘ ʨʘʟʨʫʰʝʥʠʝ ʠ ʧʨʦʢʣʘʜʢʫ 1 ʤ3 ʣʝʜʦʚʦʛʦ ʢʘʥʘʣʘ. 

ʇʦʢʘʟʘʪʝʣʴ ʪʝʭʥʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ Kʊ, ʢɼʞ/ʤ3, ʧʦʢʘʟʳʚʘʝʪ ʟʘʪʨʘʪʳ ʵʥʝʨʛʠʠ 

ʥʘ ʨʘʟʨʫʰʝʥʠʝ 1 ʤ3 ʣʴʜʘ. 

ʀʟ ʘʥʘʣʠʟʘ ʨʠʩ. 6, 7, 8 ʚʠʜʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʨʦʪʦʨʥʦ-ʚʠʥʪʦʚʦʛʦ ʜʚʠʞʠʪʝʣʷ ʚ ʩʦ-

ʩʪʘʚʝ ʩ ʃʇɺʇ ʚ ʣʝʜʦʚʳʭ ʦʧʝʨʘʮʠʷʭ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʢʘʢ ʩ ʪʝʭʥʠʯʝʩʢʠʭ, 

ʪʘʢ ʠ ʩ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʟʠʮʠʡ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʜʦʢʘʟʳʚʘʝʪ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠ 
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ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʈɺɼ ʥʘ ʣʝʜʦʢʦʣʴʥʳʭ ʧʣʘʪʬʦʨʤʘʭ ʥʘ ʚʦʟʜʫʰʥʦʡ ʧʦ-

ʜʫʰʢʝ. 

 

 

ʈʠʩ. 6. ɼʠʘʛʨʘʤʤʳ ʣʝʜʦʧʨʦʭʦʜʠʤʦʩʪʠ: 

1 ï ʃʇɺʇ ʩ ʈɺɼ; 2 ï ʩʦʩʪʘʚ ʃʇɺʇ ʠ ʙʫʢʩʠʨ ʧʨʦʝʢʪʘ ʇɽ65;  

3 ï ʩʦʩʪʘʚ ʃʇɺʇ ʠ ʣʝʜʦʢʦʣ çʂʘʧʠʪʘʥ ʀʟʤʘʡʣʦʚè 

 

ʈʠʩ. 7. ʊʝʭʥʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʢʣʘʜʢʠ ʣʝʜʦʚʦʛʦ ʢʘʥʘʣʘ:  

1 ï ʃʇɺʇ ʩ ʈɺɼ; 2 ï ʩʦʩʪʘʚ ʃʇɺʇ ʠ ʙʫʢʩʠʨ ʧʨʦʝʢʪʘ ʇɽ65;  

3 ï ʩʦʩʪʘʚ ʃʇɺʇ ʠ ʣʝʜʦʢʦʣ çʂʘʧʠʪʘʥ ʀʟʤʘʡʣʦʚè 
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ʈʠʩ. 8. ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʢʣʘʜʢʠ ʣʝʜʦʚʦʛʦ ʢʘʥʘʣʘ: 

1 ï ʃʇɺʇ ʩ ʈɺɼ; 2 ï ʩʦʩʪʘʚ ʃʇɺʇ ʠ ʙʫʢʩʠʨ ʧʨʦʝʢʪʘ ʇɽ65;  

3 ï ʩʦʩʪʘʚ ʃʇɺʇ ʠ ʣʝʜʦʢʦʣ çʂʘʧʠʪʘʥ ʀʟʤʘʡʣʦʚè 

ɿʘʢʣʶʯʝʥʠʝ 

ɹʣʘʛʦʜʘʨʷ ʩʚʦʠʤ ʫʥʠʢʘʣʴʥʳʤ ʩʚʦʡʩʪʚʘʤ ʃʇɺʇ ʩ ʈɺɼ ʦʢʘʟʳʚʘʝʪʩʷ ʙʦʣʝʝ ʵʢʦʥʦ-

ʤʠʯʥʦʡ, ʯʝʤ ʣʶʙʳʝ ʜʨʫʛʠʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ. ʆʥʘ ʧʦʟʚʦʣʷʶʪ ʫʩʧʝʰʥʦ ʧʨʦʜʣʷʪʴ 

ʥʘʚʠʛʘʮʠʶ ʥʘ ʤʦʨʩʢʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʷʭ ʚ ʧʝʨʠʦʜ ʣʝʜʦʭʦʜʘ ʠʣʠ ʣʝʜʦʩʪʘʚʘ, ʘ 

ʪʘʢʞʝ ʥʘ ʤʝʣʢʦʚʦʜʥʳʭ ʫʯʘʩʪʢʘʭ ʘʨʢʪʠʯʝʩʢʦʛʦ ʰʝʣʴʬʘ, ʛʜʝ ʧʨʠʤʝʥʝʥʠʝ ʦʙʳʯʥʳʭ ʣʝʜʦ-

ʢʦʣʦʚ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ. 

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʌʝʜʝʨʘʣʴʥʦʛʦ ʮʝʥʪʨʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ˉ ʧʨʦʝʢʪʘ 19-08-00820. 
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solid ice. 

 

Annotation. The article considers the extension of navigation on the sea and inland waterways 

of the Russian Federation. To conduct icebreaking operations in ports, not only a powerful 

icebreaking fleet, but also other auxiliary means are needed. The aim of the work is to the 

design of a self- propelled hovercraft icebreaker platform as an effective technical means for 

the ice cover breaking, the ice channel laying, as well as the choice of an universal propulsion 

system  for movement on the ground with a weak load-bearing capacity, which includes snow 

and ice. The architectural and structural type and main characteristics of the platform are 

described. Rotary-screw propulsion unit, which is lowered from the platform by means of a 

portal mechanism, is proposed. The concept of the choice of propulsion and steering complex 

for the ship, the results of 3D modeling of rotary-screw propulsion unit and its parameters are 

given. The curves of icebreaking capability of the platform with a rotary-screw propulsion 

unit, in combination with the icebreaker of project 1108 çCaptain Izmailovè and in combina-

tion with the tug of project PE65 are constructed. It is shown that hovercraft icebreaking plat-

form with rotary-screw propulsion unit is more economical than any other transport means 

for the navigation extension on sea and inland waterways in winter, in shallow areas of the 

Arctic shelf, where the use of ordinary icebreakers is difficult. 
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111672, ʄʦʩʢʚʘ, ʫʣ. ʉʫʟʜʘʣʴʩʢʘʷ, 46 

ʏʀʉʃɽʅʅʆɽ ʀʉʉʃɽɼʆɺɸʅʀɽ ɸʕʈʆɼʀʅɸʄʀʏɽʉʂʆʁ 

ʀʅʊɽʈʌɽʈɽʅʎʀʀ ʉʊɸʈʊʆɺʆʁ ʉʀʉʊɽʄʓ ʇʆɼɼʋɺɸ  

ʀ ʂʈʓʃɸ ʕʂʈɸʅʆʇʃɸʅɸ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʝʛʢʠʡ ʵʢʨʘʥʦʧʣʘʥ, ʩʪʘʨʪʦʚʘʷ ʩʠʩʪʝʤʘ ʧʦʜʜʫʚʘ, ʯʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦ-

ʚʘʥʠʝ ʘʵʨʦʜʠʥʘʤʠʢʠ, ANSYS CFD 

 

ɸʥʥʦʪʘʮʠʷ. ʀʩʩʣʝʜʫʝʪʩʷ ʚʣʠʷʥʠʝ ʩʪʘʨʪʦʚʦʡ ʩʠʩʪʝʤʳ ʧʦʜʜʫʚʘ ʥʘ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʠʧʦʪʝʪʠʯʝʩʢʦʡ ʢʦʤʧʦʥʦʚʢʠ ʣʝʛʢʦʛʦ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʵʢʨʘʥʦʧʣʘʥʘ 

(ʃʇʕ) ʥʘ ʨʝʞʠʤʝ ʚʟʣʝʪʘ. ɺ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʝʭʥʦ-

ʣʦʛʠʠ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʵʢʨʘʥʥʦʡ ʘʵʨʦʜʠʥʘʤʠʢʠ (CFD-ʤʦʜʝʣʠʨʦʚʘʥʠʝ). CFD-

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʯʠʩʣʝʥʥʦʤ ʨʝʰʝʥʠʠ ʦʩʨʝʜʥʝʥʥʳʭ 

ʧʦ ʈʝʡʥʦʣʴʜʩʫ ʫʨʘʚʥʝʥʠʡ ʅʘʚʴʝ-ʉʪʦʢʩʘ ʚʷʟʢʦʛʦ ʪʫʨʙʫʣʝʥʪʥʦʛʦ ʪʝʯʝʥʠʷ ʥʝʩʞʠʤʘʝʤʦʡ 

ʞʠʜʢʦʩʪʠ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʤʦʜʝʣʠ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ k ïw SST. ʆʙʪʝʢʘʝʤʘʷ ʚʩʪʨʝʯʥʳʤ 

ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʤ ʪʝʯʝʥʠʝʤ ʢʦʤʧʦʥʦʚʢʘ ʵʢʨʘʥʦʧʣʘʥʘ ʩ ʚʟʣʝʪʥʦʡ ʤʘʩʩʦʡ 0,5é1 ʪ, ʠʩ-

ʧʦʣʴʟʫʝʤʘʷ ʚ ʯʠʩʣʝʥʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ, ʚʢʣʶʯʘʝʪ ʢʨʳʣʦ ʠ ʜʚʠʞʠʪʝʣʴʥʦ-ʧʦʜʜʫʚʥʦʝ 

ʫʩʪʨʦʡʩʪʚʦ, ʩʦʩʪʦʷʱʝʝ ʠʟ ʚʠʥʪʘ, ʢʦʣʴʮʝʚʦʡ ʥʘʩʘʜʢʠ, ʩʧʨʷʤʣʷʶʱʠʭ ʣʦʧʘʪʦʢ ʠ ʧʠʣʦʥʘ 

ʢʨʝʧʣʝʥʠʷ ʢ ʬʶʟʝʣʷʞʫ. ʉʝʪʦʯʥʘʷ ʤʦʜʝʣʴ ʦʙʣʘʩʪʠ ʪʝʯʝʥʠʷ, ʩʦʟʜʘʥʥʘʷ ʚ ANSYS Fluent 

Meshing, ʩʦʜʝʨʞʠʪ 33,7 ʤʣʥ ʢʦʥʪʨʦʣʴʥʳʭ ʦʙʲʝʤʦʚ. ʂʦʣʴʮʝʚʘʷ ʥʘʩʘʜʢʘ ʦʛʨʘʥʠʯʠʚʘʝʪ 

ʦʙʣʘʩʪʴ, ʩʦʜʝʨʞʘʱʫʶ ʣʦʧʘʩʪʠ ʚʠʥʪʘ, ʚ ʢʦʪʦʨʦʡ ʟʘʜʘʝʪʩʷ ʫʩʣʦʚʠʝ ʚʨʘʱʝʥʠʷ ʚʦʟʜʫʭʘ. 

ɺ ʭʦʜʝ ʩʝʨʠʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʡ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝ-

ʥʠʷ ʢʦʤʧʦʥʦʚʢʠ ʧʦʣʦʞʝʥʠʝ ʃʇʕ ʦʪʥʦʩʠʪʝʣʴʥʦ ʵʢʨʘʥʘ ʧʨʠʥʠʤʘʝʪʩʷ ʧʦʩʪʦʷʥʥʳʤ, ʩ ʟʘ-

ʟʦʨʦʤ ʤʝʞʜʫ ʟʘʜʥʝʡ ʢʨʦʤʢʦʡ ʢʨʳʣʘ ʠ ʵʢʨʘʥʦʤ 0,05 ʜʣʠʥʳ ʩʨʝʜʥʝʡ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ 

ʭʦʨʜʳ ʢʨʳʣʘ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʩʪʨʦʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʢʦ-

ʵʬʬʠʮʠʝʥʪʘ ʪʷʛʠ ʚʠʥʪʘ ʦʪ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʦʩʪʫʧʠ, ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʢʦʤʧʦʥʦʚʢʠ ʠ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʢʘʯʝʩʪʚʘ ʦʪ ʩʢʦʨʦʩʪʠ ʥʘʙʝʛʘʶʱʝʛʦ ʧʦʪʦʢʘ. ɿʘʚʠʩʠ-

ʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʷʛʠ ʚʠʥʪʘ ʚ ʩʦʩʪʘʚʝ ʢʦʤʧʦʥʦʚʢʠ ʦʪ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʦʩʪʫʧʠ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʧʨʘʚʦʯʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʚʠʥʪʘ. ɿʘʚʠʩʠʤʦʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʦ-

ʧʨʦʪʠʚʣʝʥʠʷ ʠ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʢʘʯʝʩʪʚʘ ʦʪ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʃʇʕ ʠʤʝʶʪ ʥʝʣʠ-

ʥʝʡʥʳʡ ʭʘʨʘʢʪʝʨ ʧʨʠʯʝʤ, ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʝ ʢʘʯʝʩʪʚʦ ʤʝʥʷʝʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 8 ʜʦ 16 

ʝʜʠʥʠʮ. ʇʨʠʚʦʜʷʪʩʷ ʜʠʘʛʨʘʤʤʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʢʦʨʦʩʪʠ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ ʚ 

ʚʝʨʪʠʢʘʣʴʥʦʤ ʩʝʯʝʥʠʠ ʧʦ ʦʩʠ ʜʚʠʞʠʪʝʣʴʥʦ-ʧʦʜʜʫʚʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʧʨʠ ʨʘʟʥʳʭ ʩʢʦʨʦ-

ʩʪʷʭ ʜʚʠʞʝʥʠʷ. ɼʠʘʛʨʘʤʤʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩ ʨʦʩʪʦʤ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʃʇʕ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʩʪʨʝʯʥʦʛʦ ʪʝʯʝʥʠʷ ʩ ʵʢʨʘʥʠʨʫʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʠ ʧʦʜ-

ʜʫʚʦʤ, ʪʝʯʝʥʠʝ ʧʦʜʜʫʚʘ ʦʢʘʟʳʚʘʝʪʩʷ ʧʝʨʝʥʘʧʨʘʚʣʝʥʥʳʤ ʢ ʚʝʨʭʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʨʳʣʘ. 

ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʯʘʩʪʠʯʥʦ ʥʝʡʪʨʘʣʠʟʦʚʘʪʴ ʵʬʬʝʢʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʜ-

ʜʫʚʥʦʛʦ ʠ ʚʩʪʨʝʯʥʦʛʦ ʪʝʯʝʥʠʷ, ʧʨʠʚʦʜʷʱʠʡ ʢ ʩʥʠʞʝʥʠʶ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʢʘʯʝʩʪʚʘ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ ʧʦʜʜʫʚʘ ʧʫʪʝʤ ʩʥʘʙʞʝʥʠʷ ʧʠʣʦʥʘ ʢʨʝʧʣʝʥʠʷ ʧʦʚʦʨʦʪʥʳʤ ʤʝ-

ʭʘʥʠʟʤʦʤ, ʤʝʥʷʶʱʠʤ ʫʛʦʣ ʫʩʪʘʥʦʚʢʠ ʧʣʦʩʢʦʩʪʠ ʫʧʦʨʘ ʚʠʥʪʘ ʚ ʧʨʦʮʝʩʩʝ ʜʚʠʞʝʥʠʷ 

ʃʇʕ. 

ɺʚʝʜʝʥʠʝ 

ʆʜʥʦʡ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʣʝʛʢʠʭ ʧʘʩʩʘʞʠʨʩʢʠʭ ʵʢʨʘʥʦʧʣʘʥʦʚ 

(ʃʇʕ) ʦʩʪʘʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʩʪʘʨʪʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʣʘ ʙʳ ʦʩʫʱʝʩʪʚʣʷʪʴ ʵʢʦʥʦ-

ʤʠʯʝʩʢʠ ʢʦʥʢʫʨʝʥʪʥʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ ʵʪʠʭ ʩʫʜʦʚ ʥʘ ʤʘʨʰʨʫʪʘʭ ʨʝʛʫʣʷʨʥʦʛʦ ʩʦʦʙʱʝ-

ʥʠʷ. ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʥʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʜʚʘ ʪʠʧʘ ʩʪʘʨʪʦʚʳʭ 

ʩʠʩʪʝʤ ʃʇʕ: ʩʠʩʪʝʤʘ ʧʦʜʜʫʚʘ ʠ ʩʪʘʪʠʯʝʩʢʘʷ ʚʦʟʜʫʰʥʘʷ ʧʦʜʫʰʢʘ. ɺʦʟʤʦʞʥʦʩʪʠ ʩʪʘʪʠ-

ʯʝʩʢʦʡ ʚʦʟʜʫʰʥʦʡ ʧʦʜʫʰʢʠ (ɺʇ) ʚ ʢʘʯʝʩʪʚʝ ʩʪʘʨʪʦʚʦʡ ʩʠʩʪʝʤʳ ʃʇʕ ʯʘʩʪʠʯʥʦ ʠʩʩʣʝ-

ʜʦʚʘʥʳ ʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʳ ʚ ʭʦʜʝ ʠʩʧʳʪʘʥʠʡ ʦʙʠʪʘʝʤʦʡ ʧʠʣʦʪʠʨʫʝʤʦʡ ʤʦʜʝʣʠ 



ʌʝʚʨʘʣʴʩʢʠʭ ɸ.ɺ. 
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ʩʫʜʥʘ ʧʨʦʝʢʪʘ çʊʫʥʛʫʩè 0. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʜʣʷ ʵʢʨʘʥʦʧʣʘʥʦʚ ʩʦ ʩʪʘʪʠʯʝʩʢʦʡ ɺʇ ʦʩʪʘʝʪʩʷ 

ʥʝ ʚʧʦʣʥʝ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʦʚ ʤʝʭʘʥʠʟʘʮʠʠ ʦʛʨʘʞʜʝ-

ʥʠʷ ɺʇ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʘʪʠʯʝʩʢʦʡ ɺʇ ʚ ʢʦʤʧʦʥʦʚʢʘʭ ʵʢʨʘʥʦ-

ʧʣʘʥʦʚ ʩʦ ʚʟʣʝʪʥʦʡ ʤʘʩʩʦʡ ʙʦʣʝʝ 20ï30 ʪʦʥʥ.  

ʉʠʩʪʝʤʘ ʧʦʜʜʫʚʘ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʚ ʢʦʤʧʦʥʦʚʢʘʭ ʃʇʕ ʧʨʦʝʢʪʦʚ çɺʦʣʛʘ-2è, çɸʢʚʘʛ-

ʣʘʡʜè ʠ ʨʷʜʘ ʜʨʫʛʠʭ 0. ʀʜʝʷ ʧʦʜʜʫʚʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʘʢʪʠʚʠʨʫʝʤʳʭ ʜʚʠʞʠ-

ʪʝʣʷʤʠ ʚʦʟʜʫʰʥʳʭ ʧʦʪʦʢʦʚ ʧʦʜ ʢʨʳʣʦ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʦʜʲʝʤʥʦʡ ʩʠʣʳ 0. ʋʨʦʚʝʥʴ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʠʥʪʝʨʬʝʨʝʥʮʠʠ ʫʩʢʦʨʝʥʥʦʛʦ ʚʠʥʪʦʤ ʧʦʪʦʢʘ, ʵʢʨʘʥʦ-

ʧʣʘʥʥʦʛʦ ʢʨʳʣʘ ʠ ʵʢʨʘʥʠʨʫʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʦʩʪʘʝʪʩʷ ʥʝʜʦ-

ʩʪʘʪʦʯʥʳʤ ʚ ʩʠʣʫ ʨʷʜʘ ʦʙʲʝʢʪʠʚʥʳʭ ʧʨʠʯʠʥ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʤʦʜʝʣʠʨʦ-

ʚʘʥʠʷ ʧʦʜʜʫʚʘ ʧʦʣʥʦʨʘʟʤʝʨʥʦʛʦ ʩʫʜʥʘ ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩ ʤʘʩʰʪʘʙʥʦʡ ʤʦʜʝʣʴʶ 

ʚ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʪʨʫʙʝ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʢʨʠʪʝʨʠʷʤ ʧʦʜʦʙʠʷ ʧʦ ʈʝʡ-

ʥʦʣʴʜʩʫ ʠ ʉʪʨʫʭʘʣʶ. ɺ ʫʩʣʦʚʠʷʭ ʥʘʪʫʨʥʳʭ ʠʩʧʳʪʘʥʠʡ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʧʦʜʜʫʚʘ ʥʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʪʝʢʘʥʠʷ ʢʨʳʣʘ ʵʢʨʘʥʦʧʣʘʥʘ ʟʘʪʨʫʜʥʝʥʦ, ʧʦʩʢʦʣʴʢʫ ʧʦʜʜʫʚ ʧʨʠʤʝʥʷ-

ʝʪʩʷ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʥʘ ʨʝʞʠʤʘʭ ʥʝʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʜʚʠʞʝʥʠʷ. 

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʧʦʜ-

ʜʫʚʥʦʛʦ ʪʝʯʝʥʠʷ, ʬʦʨʤʠʨʫʝʤʦʛʦ ʚʦʟʜʫʰʥʳʤ ʚʠʥʪʦʤ, ʥʘ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʠ ʢʦʤʧʦʥʦʚʢʠ ʃʇʕ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʢʦʨʦʩʪʷʭ ʛʠʧʦʪʝʪʠʯʝʩʢʦʛʦ ʜʚʠʞʝʥʠʷ. ʈʝʟʫʣʴ-

ʪʘʪʳ ʧʦʣʫʯʝʥʳ ʚ ʭʦʜʝ ʯʠʩʣʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʦʩʨʝʜʥʝʥʥʳʭ ʧʦ ʈʝʡʥʦʣʴʜʩʫ ʫʨʘʚʥʝʥʠʡ ʅʘ-

ʚʴʝ-ʉʪʦʢʩʘ ʚ ʧʨʠʣʦʞʝʥʠʠ ʢ ʵʢʨʘʥʥʦʡ ʘʵʨʦʜʠʥʘʤʠʢʝ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠʩʫʪʩʪʚʠʝ ʢʨʳʣʘ 

ʵʢʨʘʥʦʧʣʘʥʘ ʚ ʩʣʝʜʝ ʚʦʟʤʫʱʝʥʠʡ ʧʦʜʜʫʚʥʦʛʦ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʠʥʪʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʷ ʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʷʛʠ ʚʠʥʪʘ ʦʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʫʧʦʨʘ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʟʘʚʠʩʠʤʦʩʪʠ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʨʳʣʘ ï ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʧʦʜʲʝʤʥʦʡ ʩʠʣʳ, ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʢʘʯʝʩʪʚʘ ʦʪ ʩʢʦ-

ʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʃʇʕ ʩ ʧʦʜʜʫʚʦʤ ʠʤʝʶʪ ʥʝʣʠʥʝʡʥʳʡ ʭʘʨʘʢʪʝʨ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦ-

ʩʪʠ ʚʨʘʱʝʥʠʷ ʧʦʜʜʫʚʥʦʛʦ ʚʠʥʪʘ ʠ ʧʦʩʪʦʷʥʥʦʤ ʨʘʩʧʦʣʦʞʝʥʠʠ ʧʣʦʩʢʦʩʪʠ ʫʧʦʨʘ ʚʠʥʪʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʨʳʣʘ ʠ ʵʢʨʘʥʘ. 

1. ɺʦʟʤʦʞʥʦʩʪʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʧʦʜʜʫʚʘ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʘʵʨʦʜʠʥʘʤʠʢʠ ʧʦʜʜʫʚʘ ʚ ʪʝʯʝʥʠʠ ʧʦʩʣʝʜʥʠʭ ʜʚʫʭ ʜʝʩʷʪʠʣʝʪʠʡ ʦʩʫ-

ʱʝʩʪʚʣʷʣʦʩʴ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʦʚ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ɺ ʨʘʙʦʪʝ 0 ʧʦ ʨʝʟʫʣʴ-

ʪʘʪʘʤ ʯʠʩʣʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʅʘʚʴʝ-ʉʪʦʢʩʘ ʤʝʪʦʜʦʤ ʢʦʥʪʨʦʣʴʥʳʭ 

ʦʙʲʝʤʦʚ (CFD-ʤʦʜʝʣʠʨʦʚʘʥʠʝ) ʧʦʣʫʯʝʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʢʦʨʦʩʪʝʡ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʪʝʯʝʥʠʷ ʚʙʣʠʟʠ ʤʘʩʰʪʘʙʥʦʡ ʤʦʜʝʣʠ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʢʨʳʣʘ (ʭʦʨʜʘ 0,5 ʤ, ʨʘʟʤʘʭ 0,3 ʤ) 

ʩ ʰʘʡʙʦʡ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʧʦʜʜʫʚʘ. ʇʦʢʘʟʘʥʦ ʭʦʨʦʰʝʝ ʩʦʛʣʘʩʦʚʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ CFD-

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʪʨʫʙʝ ʜʣʷ ʟʘʚʠʩʠ-

ʤʦʩʪʝʡ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʣ ʠ ʤʦʤʝʥʪʦʚ ʥʘ ʨʘʟʥʳʭ ʚʳʩʦʪʘʭ ʜʚʠʞʝ-

ʥʠʷ. ɺ ʭʦʜʝ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʵʤʧʠʨʠʯʝʩʢʠʝ ʩʦʦʪʥʦʰʝʥʠʷ 0 

ʜʣʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʣ, ʚʳʟʳʚʘʝʤʳʭ ʨʘʙʦʪʦʡ ʧʨʦʧʝʣʣʝʨʘ. ɺ ʨʘʙʦʪʝ 

0 ʚ ʢʘʯʝʩʪʚʝ CFD-ʤʦʜʝʣʠ ʧʦʜʜʫʚʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʵʢʨʘʥʦʧʣʘʥʘ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʧʦʣʘʷ 

ʮʠʣʠʥʜʨʠʯʝʩʢʘʷ ʦʙʣʘʩʪʴ. ɼʣʷ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘʜʘʝʪʩʷ ʫʩʣʦʚʠʝ ʠʩʪʦʯʥʠʢʘ ʠʤ-

ʧʫʣʴʩʘ ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʚ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ ʅʘʚʴʝ-ʉʪʦʢʩʘ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ CFD-

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʣʫʯʝʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʢʦʨʦʩʪʝʡ ʪʝʯʝʥʠʷ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʙʣʘʩʪʠ ʚʠʭ-

ʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚʙʣʠʟʠ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʩʪʘʚʥʦʛʦ ʢʨʳʣʘ. ɺ ʨʘʙʦʪʝ 0 ʧʦ ʤʝʪʦʜʠʢʝ 0 ʚʳʧʦʣ-

ʥʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʮʝʣʴʶ ʦʧʪʠʤʠʟʘʮʠʠ ʢʦʤʧʦʥʦʚʦʯʥʦʛʦ ʚʘʨʠʘʥʪʘ ʵʢʨʘʥʦʧʣʘʥʘ ʪʠʧʘ 

çʩʦʩʪʘʚʥʦʝ ʢʨʳʣʦè, ʩʥʘʙʞʝʥʥʦʛʦ ʩʠʩʪʝʤʦʡ ʧʦʜʜʫʚʘ. ʇʦʣʫʯʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʜʣʷ ʫʛʣʘ 

ʫʩʪʘʥʦʚʢʠ ʧʣʦʩʢʦʩʪʠ ʫʧʦʨʘ ʧʦʜʜʫʚʘ ʠ ʫʛʣʘ ʦʪʢʣʦʥʝʥʠʷ ʟʘʢʨʳʣʢʘ ʢʨʳʣʘ, ʘ ʪʘʢʞʝ ʟʘʚʠ-

ʩʠʤʦʩʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʦʪ ʯʠʩʣʘ ʌʨʫʜʘ ʚʳʙʨʘʥʥʦʡ ʢʦʤʧʦʥʦʚʢʠ ʥʘ ʨʝ-

ʞʠʤʝ ʚʟʣʝʪʘ. ʈʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʥʠʞʝʥʠʷ 

ʧʠʢʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʥʘ ʨʝʞʠʤʝ ʚʟʣʝʪʘ ʥʘ 20%. ʆʙʪʝʢʘʥʠʝ 

ʢʨʳʣʘ ʚ ʧʨʠʙʣʠʞʝʥʠʠ ʧʣʦʩʢʦʡ ʧʣʘʩʪʠʥʳ, ʩ ʫʯʝʪʦʤ ʧʦʜʜʫʚʘ ʚʙʣʠʟʠ ʚʦʟʤʫʱʝʥʥʦʡ ʚʦʜʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʯʠʩʣʝʥʥʦ ʠʩʩʣʝʜʦʚʘʣʦʩʴ ʚ ʨʘʙʦʪʝ 0. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʙʨʘʥʥʘʷ ʧʦʩʪʘʥʦʚʢʘ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 61, 2019 ʛ. 

ʈʘʟʜʝʣ II . ʉʫʜʦʩʪʨʦʝʥʠʝ, ʩʫʜʦʨʝʤʦʥʪ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʫʜʥʘ 
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ʧʦʣʥʦʨʘʟʤʝʨʥʦʡ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʢʦʤʧʦʥʦʚʢʠ ʩ ʫʯʝʪʦʤ ʦʙʪʝʢʘʥʠʷ ʣʦʧʘʩʪʝʡ ʚʠʥʪʘ ʦʪ-

ʣʠʯʘʝʪʩʷ ʦʪ ʧʦʜʭʦʜʦʚ, ʨʘʥʝʝ ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʨʘʙʦʪʘʭ 0, 0, 0, 0. ʄʝʞʜʫ ʪʝʤ, ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʝʰʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ ʧʨʦʝʢʪʠ-

ʨʦʚʘʥʠʷ ʧʦʣʥʦʨʘʟʤʝʨʥʳʭ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʢʦʤʧʦʥʦʚʦʢ ʵʢʨʘʥʦʧʣʘʥʦʚ. ɺ ʨʘʙʦʪʝ 0 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʥʝʩʪʘʮʠʦʥʘʨʥʳʭ ʵʬʬʝʢʪʦʚ ʜʚʠʞʝʥʠʷ 

ʵʢʨʘʥʦʧʣʘʥʘ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʪʦʨʳʭ ʚʳʙʨʘʥʳ ʩʦʙʩʪʚʝʥ-

ʥʳʝ ʯʠʩʣʘ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʜʚʠʞʝʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʦʜʦʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʵʢʨʘʥʦʧʣʘʥʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʵʢʨʘʥʥʦʡ ʘʵʨʦʜʠʥʘʤʠʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʨʘʙʦʪʘʭ 0, 0, 0. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʚʠʞʝʥʠʷ 

ʵʢʨʘʥʦʧʣʘʥʘ ʩ ʫʯʝʪʦʤ ʤʝʭʘʥʠʟʘʮʠʠ ʥʘ ʨʝʞʠʤʘʭ ʚʟʣʝʪʘ ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʚ ʨʘʙʦʪʘʭ 0, 0. 

ɺʘʣʠʜʘʮʠʷ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʵʨʦʜʠʥʘʤʠʢʠ ʵʢʨʘʥʦʧʣʘʥʦʚ ʥʘ ʦʩʥʦʚʝ CFD-ʧʦʜʭʦʜʘ 

ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʧʳʪʘʥʠʡ ʚ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʪʨʫʙʘʭ 0, 0, 0 ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʭʦʨʦʰʝʝ 

ʩʦʛʣʘʩʦʚʘʥʠʝ ʟʥʘʯʝʥʠʡ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʘʩʯʝʪʘʭ ʠ ʚ 

ʵʢʩʧʝʨʠʤʝʥʪʘʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ CFD-ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ ʧʦʜʜʫʚʥʦʛʦ ʪʝʯʝʥʠʷ ʥʘ ʦʙʪʝʢʘʥʠʝ ʧʦʣʥʦʨʘʟʤʝʨʥʦʡ ʢʦʤʧʦ-

ʥʦʚʢʠ ʵʢʨʘʥʦʧʣʘʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʦʙʦʩʥʦʚʘʥʥʳʤ. 

2. ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʀʩʩʣʝʜʫʝʪʩʷ ʘʵʨʦʜʠʥʘʤʠʢʘ ʢʦʤʧʦʥʦʚʢʠ ʢʨʳʣʘ ʠ ʜʚʠʞʠʪʝʣʴʥʦ-ʧʦʜʜʫʚʥʦʛʦ ʫʩʪʨʦʡ-

ʩʪʚʘ (ʨʠʩ. 1), ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʷʭ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʵʢʨʘʥʦʧʣʘʥʘ ʥʘ ʧʝʨʝʭʦʜʥʦʤ 

ʨʝʞʠʤʝ ʦʪ ʩʪʘʨʪʘ ʢ ʢʨʝʡʩʝʨʩʢʦʤʫ ʜʚʠʞʝʥʠʶ. ɺʳʙʨʘʥʥʘʷ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʝʦʤʝʪʨʠ-

ʯʝʩʢʘʷ ʤʦʜʝʣʴ ʢʦʤʧʦʥʦʚʢʠ ʷʚʣʷʝʪʩʷ ʧʦʣʥʦʨʘʟʤʝʨʥʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʠʧʦʪʝʪʠʯʝʩʢʦʛʦ 

ʃʇʕ ʩʦ ʚʟʣʝʪʥʦʡ ʤʘʩʩʦʡ 0,5é1 ʪ: ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʢʣʶʯʘʝʪʩʷ ʚʣʠʷʥʠʝ ʤʘʩʰʪʘʙʥʦʛʦ 

ʵʬʬʝʢʪʘ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʚʠʞʠʪʝʣʴʥʦ-ʧʦʜʜʫʚʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʩʦʜʝʨʞʠʪ 

ʚʠʥʪ ʚ ʢʦʣʴʮʝʚʦʡ ʥʘʩʘʜʢʝ, ʩʧʨʷʤʣʷʶʱʠʝ ʣʦʧʘʪʢʠ, ʧʠʣʦʥ ʢʨʝʧʣʝʥʠʷ ʢ ʬʶʟʝʣʷʞʫ. ʇʣʦʩ-

ʢʦʩʪʴ ʫʧʦʨʘ ʠ ʦʩʴ ʚʨʘʱʝʥʠʷ ʚʠʥʪʘ ʞʝʩʪʢʦ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʨʳʣʘ, ʫʛʦʣ 

ʫʩʪʘʥʦʚʢʠ ʢʨʳʣʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʵʢʨʘʥʘ Ŭ=3Á, ʟʘʟʦʨ ʤʝʞʜʫ ʟʘʜʥʝʡ ʢʨʦʤʢʦʡ ʢʨʳʣʘ ʠ ʵʢʨʘ-

ʥʦʤ (ʚ ʜʦʣʷʭ ʭʦʨʜʳ ʢʨʳʣʘ) h=0,05. ʀʩʧʦʣʴʟʫʝʪʩʷ ʛʠʧʦʪʝʟʘ ʦʙʨʘʱʝʥʠʷ ʜʚʠʞʝʥʠʷ. ʀʩ-

ʩʣʝʜʫʝʪʩʷ ʦʙʪʝʢʘʥʠʝ ʧʦʣʦʚʠʥʳ ʤʦʜʝʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʠʘʤʝʪʨʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʩʠʤ-

ʤʝʪʨʠʠ. ʉʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʚʠʥʪʘ ʧʨʠʥʠʤʘʝʪʩʷ ʧʦʩʪʦʷʥʥʦʡ. 

 

 

ʈʠʩ. 1. ʂʦʤʧʦʥʦʚʢʘ ʢʨʳʣʘ ʠ ʜʚʠʞʠʪʝʣʴʥʦ-ʧʦʜʜʫʚʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ,  

ʠʩʧʦʣʴʟʫʝʤʘʷ ʚ ʤʦʜʝʣʠʨʦʚʘʥʠʠ 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʚʢʣʶʯʘʝʪ ʯʠʩʣʝʥʥʦʝ ʨʝʰʝʥʠʝ ʦʩʨʝʜʥʝʥʥʳʭ ʧʦ 

ʈʝʡʥʦʣʴʜʩʫ ʫʨʘʚʥʝʥʠʡ ʅʘʚʴʝ-ʉʪʦʢʩʘ ʜʣʷ ʚʷʟʢʦʛʦ ʪʫʨʙʫʣʝʥʪʥʦʛʦ ʪʝʯʝʥʠʷ ʥʝʩʞʠʤʘʝʤʦʡ 

ʞʠʜʢʦʩʪʠ ʚʙʣʠʟʠ ʧʦʚʝʨʭʥʦʩʪʠ ʢʨʳʣʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʟʘʢʨʫʯʝʥʥʦʛʦ ʚʠʥʪʦʤ ʧʦʪʦʢʘ (ʩ 

ʫʯʝʪʦʤ ʦʙʪʝʢʘʥʠʷ ʣʦʧʘʩʪʝʡ). ɼʣʷ ʟʘʤʳʢʘʥʠʷ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʥʝʨʘʟʨʳʚʥʦʩʪʠ ʠ 



ʌʝʚʨʘʣʴʩʢʠʭ ɸ.ɺ. 

ʏʠʩʣʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʠʥʪʝʨʬʝʨʝʥʮʠʠ ʩʪʘʨʪʦʚʦʡ ʩʠʩʪʝʤʳ ʧʦʜʜʫʚʘ ʠ » 

 56 

ʢʦʣʠʯʝʩʪʚʘ ʜʚʠʞʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʦʩʪʘʚʥʘʷ ʤʦʜʝʣʴ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ ʄʝʥʪʝʨʘ SST, ʨʘ-

ʥʝʝ ʧʨʠʤʝʥʷʝʤʘʷ ʜʣʷ ʚʘʣʠʜʘʮʠʠ ʤʝʪʦʜʠʢ CFD-ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʘʵʨʦʜʠʥʘʤʠʢʠ ʵʢʨʘʥʦ-

ʧʣʘʥʦʚ 0, 0, 0. 

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʢʦʥʪʨʦʣʴʥʦ-ʦʙʲʝʤʥʦʡ ʩʝʪʦʯʥʦʡ ʤʦʜʝʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ANSYS Fluent Meshing. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʥʪʨʦʣʴʥʳʭ ʦʙʲʝʤʦʚ ʩʝʪʦʯ-

ʥʦʡ ʤʦʜʝʣʠ ʩʦʩʪʘʚʣʷʝʪ 33,7 ʤʣʥ, ʚ ʪʦʤ ʯʠʩʣʝ 2 ʤʣʥ ʧʨʠʩʪʝʥʦʯʥʳʭ ʧʨʠʟʤ, ʜʣʷ ʩʦʧʨʷʞʝ-

ʥʠʷ ʢʦʪʦʨʳʭ ʩ ʪʝʪʨʘʵʜʨʘʤʠ ʧʨʠʤʝʥʷʣʠʩʴ ʧʠʨʘʤʠʜʳ. ɺʠʜ ʩʝʪʢʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʣʦʧʘ-

ʩʪʝʡ ʚʠʥʪʘ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 2. 

 

 

ʈʠʩ. 2. ʉʝʪʢʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʣʦʧʘʩʪʝʡ ʚʠʥʪʘ 

ɺ ʢʘʯʝʩʪʚʝ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʝʰʘʪʝʣʷ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʧʨʦʛʨʘʤʤʥʳʡ ʧʘʢʝʪ 

ANSYS CFX, ʫʨʘʚʥʝʥʠʷ ʅʘʚʴʝ-ʉʪʦʢʩʘ ʯʠʩʣʝʥʥʦ ʨʝʰʘʣʠʩʴ ʚ ʢʚʘʟʠʩʪʘʮʠʦʥʘʨʥʦʡ ʧʦʩʪʘ-

ʥʦʚʢʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʦʪʠʚʦʧʦʪʦʯʥʦʡ ʩʭʝʤʳ ʠʥʪʝʨʧʦʣʷʮʠʠ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ (High 

Resolution). ʐʘʛ ʧʦ ʚʨʝʤʝʥʠ ʧʨʠʥʠʤʘʣʩʷ ʪʘʢʠʤ, ʯʪʦʙʳ ʦʜʠʥ ʧʦʣʥʳʡ ʦʙʦʨʦʪ ʚʠʥʪʘ ʤʦ-

ʜʝʣʠʨʦʚʘʣʩʷ ʥʝ ʤʝʥʝʝ ʯʝʤ ʟʘ 12 ʠʪʝʨʘʮʠʡ. ɺ ʨʘʩʯʝʪʥʦʡ ʦʙʣʘʩʪʠ ʚ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ 

ʩʧʣʦʰʥʦʡ ʩʨʝʜʳ ʟʘʜʘʥ ʚʦʟʜʫʭ ʧʨʠ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ. ʅʘ ʚʥʝʰʥʠʭ ʛʨʘʥʠʮʘʭ ʨʘʩʯʝʪ-

ʥʦʡ ʦʙʣʘʩʪʠ, ʠʤʝʶʱʝʡ ʬʦʨʤʫ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʘ, ʟʘʜʘʥʳ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ: 

ï ʚʪʝʢʘʥʠʷ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʪʦʢʘ ʚ ʤʦʜʝʣʠʨʫʝʤʫʶ ʦʙʣʘʩʪʴ ʪʝʯʝʥʠʷ ʩʦ ʩʢʦʨʦ-

ʩʪʴʶ, ʧʦ ʘʙʩʦʣʶʪʥʦʡ ʚʝʣʠʯʠʥʝ ʨʘʚʥʦʡ ʩʢʦʨʦʩʪʠ ʛʠʧʦʪʝʪʠʯʝʩʢʦʛʦ ʜʚʠʞʝʥʠʷ ʢʦʤʧʦ-

ʥʦʚʢʠ, ʧʘʨʘʣʣʝʣʴʥʦ ʵʢʨʘʥʫ (ʪʠʧʘ inlet);  

ï ʧʦʜʚʠʞʥʦʛʦ ʵʢʨʘʥʘ ʩʦ ʩʢʦʨʦʩʪʴʶ, ʨʘʚʥʦʡ ʩʢʦʨʦʩʪʠ ʚʪʝʢʘʥʠʷ ʧʦʪʦʢʘ ʚ ʤʦʜʝʣʠʨʫ-

ʝʤʫʶ ʦʙʣʘʩʪʴ (ʪʠʧʘ moving wall);  

ï ʩʚʦʙʦʜʥʦʛʦ ʠʩʪʝʯʝʥʠʷ ʠʟ ʤʦʜʝʣʠʨʫʝʤʦʡ ʦʙʣʘʩʪʠ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʝʨʝʧʘʜʘ 

ʜʘʚʣʝʥʠʷ (ʪʠʧʘ Outlet); 

ï ʩʠʤʤʝʪʨʠʠ (ʪʠʧʘ Symmetry); 

ï ʩʚʦʙʦʜʥʦʛʦ ʠʩʪʝʯʝʥʠʷ ʥʘ ʙʦʢʦʚʦʡ ʠ ʚʝʨʭʥʝʡ ʩʪʝʥʢʘʭ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʝʨʝ-

ʧʘʜʘ ʜʘʚʣʝʥʠʷ (ʪʠʧʘ Opening). 

ɼʣʷ ʦʙʣʘʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚʥʫʪʨʠ ʢʦʣʴʮʝʚʦʡ ʥʘʩʘʜʢʠ ʟʘʜʘʥʦ ʫʩʣʦʚʠʝ ʚʨʘʱʝʥʠʷ ʚʦʟ-

ʜʫʭʘ, ʦʙʪʝʢʘʶʱʝʛʦ ʣʦʧʘʩʪʠ ʚʠʥʪʘ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʣʴʮʝ-

ʚʦʡ ʥʘʩʘʜʢʠ, ʧʨʠʥʘʜʣʝʞʘʱʝʡ ʵʪʦʡ ʦʙʣʘʩʪʠ, ʧʨʠʣʦʞʝʥʦ ʛʨʘʥʠʯʥʦʝ ʫʩʣʦʚʠʝ ʚʨʘʱʝʥʠʷ ʚ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʉʣʦʞʝʥʠʝ ʩʢʦʨʦʩʪʝʡ ʥʘ ʛʨʘʥʠʮʘʭ ʩʦʧʨʷʞʝʥʠʷ ʮʠʣʠʥ-

ʜʨʘ ʩ ʚʥʝʰʥʝʡ ʦʙʣʘʩʪʴʶ ʪʝʯʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ. 

ʏʠʩʣʦ ʈʝʡʥʦʣʴʜʩʘ ʧʦ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʢʦʤʧʦʥʦʚʢʠ Re~107. 

3. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʈʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʵʢʨʘʥʥʦʡ ʘʵʨʦʜʠʥʘʤʠʢʠ ʢʨʳʣʘ ʩ ʫʯʝʪʦʤ 

ʧʦʜʜʫʚʘ ʚ ʚʠʜʝ ʟʘʚʠʩʠʤʦʩʪʝʡ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʷʛʠ ʚʠʥʪʘ cp ʆʰʠʙʢʘ! ʀʩʪʦʯʥʠʢ ʩʩʳʣʢʠ 

ʥʝ ʥʘʡʜʝʥ. ʦʪ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʦʩʪʫʧʠ l ʆʰʠʙʢʘ! ʀʩʪʦʯʥʠʢ ʩʩʳʣʢʠ ʥʝ ʥʘʡʜʝʥ., ʢʦ-

ʵʬʬʠʮʠʝʥʪʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʢʦʤʧʦʥʦʚʢʠ cx (3) ʠ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʢʘʯʝʩʪʚʘ K (4) ʦʪ 

ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ V, ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 3, 4, 5. 
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ʈʠʩ. 3. ɿʘʚʠʩʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʷʛʠ cp ʦʪ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʦʩʪʫʧʠ  

ʧʦʜʜʫʚʥʦʛʦ ʚʠʥʪʘ l ʚ ʩʦʩʪʘʚʝ ʢʦʤʧʦʥʦʚʢʠ ʃʇʕ 

 

ʈʠʩ. 4. ɿʘʚʠʩʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʢʦʤʧʦʥʦʚʢʠ cx ʦʪ ʩʢʦʨʦʩʪʠ  

ʜʚʠʞʝʥʠʷ, ʚʳʨʘʞʝʥʥʦʡ ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ʢʨʝʡʩʝʨʩʢʦʡ ʩʢʦʨʦʩʪʠ Vcr. 

 

ʈʠʩ. 5. ɿʘʚʠʩʠʤʦʩʪʴ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʢʘʯʝʩʪʚʘ K ʦʪ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ  

ʢʦʤʧʦʥʦʚʢʠ, ʚʳʨʘʞʝʥʥʦʡ ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ʢʨʝʡʩʝʨʩʢʦʡ ʩʢʦʨʦʩʪʠ Vcr. 

ʂʦʵʬʬʠʮʠʝʥʪ ʪʷʛʠ ʚʠʥʪʘ: 

2 4P

P
c

Drj
=    (1) 

ʊʷʛʘ ʚʠʥʪʘ P (ʅ), ʧʣʦʪʥʦʩʪʴ ʚʦʟʜʫʭʘ r (ʢʛ/ʤ3), ʯʠʩʣʦ ʦʙʦʨʦʪʦʚ ʚ ʩʝʢʫʥʜʫ j (ʩ-1), 

ʜʠʘʤʝʪʨ ʚʠʥʪʘ D (ʤ).  

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʧʦʩʪʫʧʴ: 

D

V

j
=l  (2) 

0,0012

0,0015

0,0018

0,0021

0,0024

0 0,025 0,05 0,075

6

8

10

12

14

16

35% 48% 61% 74% 87% 100%

˴͊;͔͍ͫͭͦ
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ʂʦʵʬʬʠʮʠʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʢʦʤʧʦʥʦʚʢʠ: 

SV

X
ʩx 2

2

r
=   (3) 

ʛʜʝ ʩʠʣʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ X (ʅ), ʧʣʦʱʘʜʴ ʢʨʳʣʘ S (ʤ2). 

ɸʵʨʦʜʠʥʘʤʠʯʝʩʢʦʝ ʢʘʯʝʩʪʚʦ: 

X

Y
K =    (4) 

ʇʦʜʲʝʤʥʘʷ ʩʠʣʘ Y (ʅ), ʜʝʡʩʪʚʫʶʱʘʷ ʥʘ ʢʦʤʧʦʥʦʚʢʫ ʩʦ ʩʪʦʨʦʥʳ ʚʩʪʨʝʯʥʦʛʦ ʧʦʪʦʢʘ 

ʩ ʫʯʝʪʦʤ ʧʦʜʜʫʚʘ. 

4. ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ 

ɿʘʚʠʩʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʷʛʠ ʦʪ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʦʩʪʫʧʠ ʚʠʥʪʘ ʚ ʩʦʩʪʘʚʝ ʢʦʤʧʦ-

ʥʦʚʢʠ ʃʇʕ, ʧʦʣʫʯʝʥʥʘʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʭʦʨʦʰʦ ʩʦʛʣʘʩʫ-

ʝʪʩʷ ʩʦ ʩʧʨʘʚʦʯʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʚʠʥʪʘ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ 

ʚʣʠʷʥʠʠ ʢʦʤʧʦʥʦʚʢʠ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʙʦʪʳ ʜʚʠʞʠʪʝʣʴʥʦ-ʧʦʜʜʫʚʥʦʡ ʫʩʪʘʥʦʚʢʠ. ɺ 

ʪʦ ʞʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʣʠʥʝʡʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʢʦʤ-

ʧʦʥʦʚʢʠ ʦʪ ʩʢʦʨʦʩʪʠ ʝʝ ʛʠʧʦʪʝʪʠʯʝʩʢʦʛʦ ʜʚʠʞʝʥʠʷ ʩ ʫʯʝʪʦʤ ʧʦʜʜʫʚʘ, ʯʪʦ ʚʳʭʦʜʠʪ ʟʘ 

ʨʘʤʢʠ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘ-

ʨʘʪʘ. ʆʜʥʦʚʨʝʤʝʥʥʦ, ʟʘʚʠʩʠʤʦʩʪʴ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʢʘʯʝʩʪʚʘ ʢʦʤʧʦʥʦʚʢʠ ʦʪ ʩʢʦʨʦ-

ʩʪʠ ʜʚʠʞʝʥʠʷ ʩ ʫʯʝʪʦʤ ʧʦʜʜʫʚʘ ʠʤʝʝʪ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʡ ʤʘʢʩʠʤʫʤ ʚʙʣʠʟʠ ʟʥʘʯʝʥʠʷ 

0,6Vcr.. ɸʥʘʣʠʟ ʚʳʷʚʣʝʥʥʳʭ ʵʬʬʝʢʪʦʚ ʤʦʞʝʪ ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʠʥʪʝʨʬʝʨʝʥʮʠʠ ʩʢʦʨʦʩʪʝʡ ʧʦʜʜʫʚʥʦʛʦ ʪʝʯʝʥʠʷ ʠ ʥʘʙʝʛʘʶʱʝʛʦ ʧʦʪʦʢʘ ʚʙʣʠʟʠ ʧʝ-

ʨʝʜʥʝʡ ʢʨʦʤʢʠ ʢʨʳʣʘ ʧʦ ʜʘʥʥʳʤ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ (ʨʠʩ. 6). 

 

  
0,1

cr
V  0, 2

cr
V  

  
0,3

cr
V  

cr
V  

ʈʠʩ. 6. ɼʠʘʛʨʘʤʤʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʢʦʨʦʩʪʠ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ  

ʚ ʩʝʯʝʥʠʠ ʤʠʜʝʣʷ ʧʦʜʜʫʚʥʦʛʦ ʚʠʥʪʘ, ʧʦʣʫʯʝʥʥʳʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ  

ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʣʷ ʨʘʟʥʳʭ ʩʢʦʨʦʩʪʝʡ ʜʚʠʞʝʥʠʷ 
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ɼʘʥʥʳʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʠʩ. 6, ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʠ ʩʢʦʨʦʩʪʷʭ ʜʚʠʞʝʥʠʷ ʢʦʤ-

ʧʦʥʦʚʢʠ ʤʝʥʝʝ 0, 2
cr

V  ʦʙʪʝʢʘʥʠʝ ʢʨʳʣʘ ʬʦʨʤʠʨʫʝʪʩʷ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʧʦʜʜʫʚʥʳʤ 

ʫʩʪʨʦʡʩʪʚʦʤ. ʇʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʢʦʤʧʦʥʦʚʢʠ, ʧʨʠ ʟʥʘʯʝʥʠʷʭ 

0,2 ...0,3
cr cr

V V  ʥʘʙʣʶʜʘʝʪʩʷ ʥʘʧʨʘʚʣʝʥʠʝ ʧʦʪʦʢʘ ʧʦʜʜʫʚʥʦʛʦ ʪʝʯʝʥʠʷ ʧʦʜ ʥʠʞʥʶʶ ʧʦ-

ʚʝʨʭʥʦʩʪʴ ʢʨʳʣʘ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʟʥʘʯʝʥʠʶ ʩʠʩʪʝʤʳ ʧʦʜʜʫʚʘ. ʇʨʠ ʟʥʘʯʝʥʠʷʭ ʩʢʦ-

ʨʦʩʪʠ 0,3
cr

V  ʠ ʚʳʰʝ ʧʦʜʜʫʚʥʦʝ ʪʝʯʝʥʠʝ ʧʝʨʝʥʘʧʨʘʚʣʷʝʪʩʷ ʥʘʙʝʛʘʶʱʠʤ ʧʦʪʦʢʦʤ ʢ ʧʝʨʝʜ-

ʥʝʡ ʢʨʦʤʢʝ ʠ ʚʝʨʭʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʨʳʣʘ, ʩʥʠʞʘʷ ʪʝʤ ʩʘʤʳʤ ʧʦʜʲʝʤʥʫʶ ʩʠʣʫ ʠ ʘʵʨʦʜʠ-

ʥʘʤʠʯʝʩʢʦʝ ʢʘʯʝʩʪʚʦ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʶʪ ʜʘʥʥʳʝ ʨʠʩʫʥʢʦʚ 4 ʠ 5 ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ. 

ɿʘʢʣʶʯʝʥʠʝ 

1. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʵʢʨʘʥʥʦʡ ʘʵʨʦʜʠʥʘʤʠʢʠ ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʫʨʘʚʥʝʥʠʡ ʅʘʚʴʝ-ʉʪʦʢʩʘ ʧʦʣʫʯʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʷʛʠ ʦʪ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦʡ ʧʦʩʪʫʧʠ ʧʦʜʜʫʚʥʦʛʦ ʚʠʥʪʘ ʚ ʩʦʩʪʘʚʝ ʧʦʣʥʦʨʘʟʤʝʨʥʦʡ ʢʦʤʧʦʥʦʚʢʠ ʵʢʨʘʥʦ-

ʧʣʘʥʘ, ʘ ʪʘʢʞʝ ʟʘʚʠʩʠʤʦʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʢʘʯʝ-

ʩʪʚʘ ʦʪ ʩʢʦʨʦʩʪʠ ʩ ʫʯʝʪʦʤ ʧʦʜʜʫʚʥʦʛʦ ʪʝʯʝʥʠʷ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʠʥʪʝʨʬʝʨʝʥʮʠʷ ʥʘʙʝʛʘʶ-

ʱʝʛʦ ʧʦʪʦʢʘ ʠ ʧʦʜʜʫʚʥʦʛʦ ʪʝʯʝʥʠʷ ʧʨʦʚʦʮʠʨʫʝʪ ʥʝʣʠʥʝʡʥʳʡ ʭʘʨʘʢʪʝʨ ʟʘʚʠʩʠʤʦʩʪʝʡ 

ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠ ʢʘʯʝʩʪʚʘ ʢʦʤʧʦʥʦʚʢʠ ʦʪ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʧʨʠ ʧʦ-

ʩʪʦʷʥʥʦʤ ʫʛʣʝ ʘʪʘʢʠ ʢʨʳʣʘ ʠ ʧʦʩʪʦʷʥʥʦʡ ʚʳʩʦʪʝ ʜʚʠʞʝʥʠʷ ʥʘʜ ʵʢʨʘʥʦʤ. ʏʠʩʣʦ ʈʝʡʥʦʣʴ-

ʜʩʘ ʧʦ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʢʦʤʧʦʥʦʚʢʠ ʧʨʠ ʵʪʦʤ ʤʝʥʷʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. 

2. ɺ ʭʦʜʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʢʦʤʧʦʥʦʚʢʠ ʤʘʣʦʛʦ ʧʘʩʩʘʞʠʨʩʢʦʛʦ 

ʵʢʨʘʥʦʧʣʘʥʘ ʩʦ ʩʪʘʨʪʦʚʦʡ ʩʠʩʪʝʤʦʡ ʧʦʜʜʫʚʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʩʥʘʙʞʘʪʴ 

ʧʠʣʦʥ ʧʦʜʜʫʚʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʧʦʚʦʨʦʪʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʫʛʣʘ ʥʘʢʣʦʥʘ 

ʧʣʦʩʢʦʩʪʠ ʫʧʦʨʘ ʚʠʥʪʘ. ʊʝʤ ʩʘʤʳʤ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʠʟʤʝʥʝʥʠʷ ʫʩʪʘʥʦʚʦʯʥʦʛʦ ʫʛʣʘ ʧʦʜ-

ʜʫʚʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʩ ʜʘʪʯʠʢʦʤ ʩʢʦʨʦʩʪʠ ʚʩʪʨʝʯʥʦʛʦ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ ʤʦʞʝʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʚʝʣʠʯʝʥʠʶ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʢʘʯʝʩʪʚʘ ʢʦʤʧʦʥʦʚʢʠ, ʩʥʠʞʘʷ ʪʝʤ ʩʘ-
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ʩʫʜʥʘ. 
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NUMERICAL INVESTIGAT ION OF AERODUNAMIC 

INTERFERENCE OF WING  IN GROUND EFFECT AN D POWER 

AUGMENTED RAM ON TAK EOFF MOTION MODE  

Fevralskikh Andrey V., Candidate of Engineering Sciences, Lead CFD Engineer,  

CADFEM CIS,  

46, Suzdalskaya st, Moscow, 111672 
 

Keywords: wing in ground effect vehicle, power augmented ram, aerodynamics numerical 

simulation, ANSYS CFD 

 

Annotation. The Power Augmented Ram (PAR) effects on the aerodynamic characteristics of 

Lightweight Wing in Ground (LWIG) effect vehicle layout on the take-off motion mode is in-

vestigated. The technology of numerical simulation of ground effect aerodynamics (CFD-

simulation) is exploited as a research instrument. In present study CFD-simulation is based 

on solving of Reynolds averaged Navier-Stokes equations for viscous turbulence incompress-

ible flow, with k ïw SST turbulence model. The full-scale aerodynamic layout of LWIG-vehicle 

with take-off weight 0,5-1 tones used for CFD-simulation includes wing and PAR-system con-

sisting of a propeller, an annular nozzle, straightening vanes and a pylon for attaching to the 

fuselage. The mesh model created in ANSYS Fluent Meshing contains 33.7 million finite ele-

ments. The annular nozzle limits the region containing the rotor blades in which the condition 

for the rotation of the air is specified. In CFD-simulations for different values of LWIG vehicle 

motion speed the ground clearance is applied as a constant with 0,05 wing chord lengths. 

Using the results of CFD-simulation the thrust coefficient versus advance ratio, the drag co-

efficient and the lift-to-drag ratio of LWIG layout versus velocity dependency graphs are plot-

ted. The dependency of the thrust coefficient versus advance ratio of propeller in the layout com-

position are in good agreement with the theoretical data. The dependencies of the drag coefficient 

and the lift-to-drag ratio versus velocity are non-linear, whereas the lift-to-drag ratio belongs to 

the range from 8 to 16 units. The diagrams of the aerodynamic flow speed distribution in a ver-

tical section along the propeller axis at different values of motion velocity are presented. The 

diagrams show that with the increasing of LWIG velocity motion the PAR generated flow will be 

directed from bottom to upper surface of wing as a result of the aerodynamic interference of 

counterflux and PAR generated flow. It seems possible to neutralize this effect leading to lift-to-

https://www.multitran.com/m.exe?s=net+thrust&l1=1&l2=2
https://www.multitran.com/m.exe?s=advance+ratio&l1=1&l2=2
https://www.multitran.com/m.exe?s=dependency&l1=1&l2=2
https://www.multitran.com/m.exe?s=net+thrust&l1=1&l2=2
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drag ratio and PAR efficiency decreasing by using the mechanism, which can change the instal-

lation angle of PAR in motion process. 
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ʩʨʝʜʩʪʚ ʙʶʜʞʝʪʦʚ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʦʛʦ ʨʘʩ-

ʯʝʪʘ ʠ ʘʥʘʣʠʟʘ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʳ ʬʠʥʘʥʩʦʚʦʛʦ ʢʦʥʪʨʦʣʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʩʝ 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʜʘʥʥʦʡ ʩʠʩʪʝʤʝ ʦʮʝʥʢʠ ʧʦʢʘʟʘʪʝʣʠ ʬʠʥʘʥʩʦʚʦʛʦ ʢʦʥʪʨʦʣʷ ʧʦʟʚʦʣʷʶʪ 

ʦʧʨʝʜʝʣʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʩʭʦʜʦʚʘʥʠʷ ʙʶʜʞʝʪʥʳʭ ʩʨʝʜʩʪʚ, ʥʦ ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʚʟʘʠʤʦʩʚʷʟʴ ʠ ʦʮʝʥʢʫ ʟʘʚʠʩʠʤʦʩʪʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʦʭʦʜʦʚ ʙʶʜʞʝʪʘ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʩʭʦʜʦʚʘʥʠʷ ʙʶʜʞʝʪʥʳʭ ʩʨʝʜʩʪʚ. ɸʚʪʦʨʘʤʠ ʧʨʝʜʣʦʞʝʥʦ, ʯʪʦ ʜʘʥ-

ʥʫʶ ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʴ ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ, ʚʚʝʜʷ ʧʦʢʘʟʘʪʝʣʴ ʧʨʦʧʦʨʮʠʡ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʷ ʙʶʜʞʝʪʥʳʭ ʨʘʩʭʦʜʦʚ (ʚ ʨʘʩʯʝʪʝ ʥʘ ʦʜʥʦʛʦ ʞʠʪʝʣʷ) ʧʦ ʤʫʥʠʮʠʧʘʣʴʥʳʤ ʧʨʦʛʨʘʤ-

ʤʘʤ, ʩʛʨʫʧʧʠʨʦʚʘʥʥʳʤ ʧʦ ʦʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦ-

ʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʬʦʨʤʠʨʦʚʘʥʠʠ ʙʶʜʞʝʪʦʚ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʦʛʦ ʧʦʜʭʦʜʘ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʬʠʥʘʥʩʦʚʦʛʦ ʢʦʥʪʨʦʣʷ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʩʘʤʠʭ ʧʨʦʛʨʘʤʤ ʚʳʷʚʣʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʝʦʙʣʘʜʘʥʠʝ ʜʦʣʠ ʨʘʩʭʦʜʦʚ 

ʥʘ ʩʦʮʠʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʠ ʦʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʚʦʧʨʦʩʳ ʥʘʜ ʨʘʩʭʦʜʘʤʠ ʧʦ ʬʠʥʘʥʩʠ-

ʨʦʚʘʥʠʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʧʨʦʛʨʘʤʤ ʨʘʟʚʠʪʠʷ ʨʝʘʣʴʥʦʛʦ ʩʝʢʪʦʨʘ ʵʢʦʥʦ-

ʤʠʢʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʘʚʪʦʨʘʤʠ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʚ ʩʠʩʪʝʤʫ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʚʚʝʩʪʠ ʧʦʢʘʟʘʪʝʣʴ çɼʦʣʷ ʨʘʩʭʦʜʦʚ 

ʙʶʜʞʝʪʘ ʥʘ ʧʦʜʜʝʨʞʢʫ ʠ ʨʘʟʚʠʪʠʝ ʨʝʘʣʴʥʦʛʦ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠè.  

 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʶʱʝʡʩʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ, ʥʘʭʦʜʷ-

ʱʝʡʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʠ ʚʣʠʚʘʥʠʷ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠ-

ʮʠʡ ʚ ʨʦʩʩʠʡʩʢʫʶ ʵʢʦʥʦʤʠʢʫ, ʙʶʜʞʝʪʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʩʘʤʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʙʶʜ-

ʞʝʪʥʦʡ ʩʠʩʪʝʤʳ ʚʳʥʫʞʜʝʥʳ ʛʠʙʢʦ ʧʨʠʩʧʦʩʘʙʣʠʚʘʪʴʩʷ ʢ ʪʨʝʙʦʚʘʥʠʷʤ ʚʨʝʤʝʥʠ ʩ ʧʨʦʚʝ-

ʜʝʥʠʝʤ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ, ʪʝʢʫʱʝʛʦ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʧʨʘʚʠʣʴʥʦʩʪʴʶ ʬʦʨ-

ʤʠʨʦʚʘʥʠʷ ʙʶʜʞʝʪʘ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʶʜʞʝʪʥʳʭ ʩʨʝʜʩʪʚ. 

ʀ ʵʪʦ ʧʦʥʷʪʥʦ, ʧʦʩʢʦʣʴʢʫ ʙʶʜʞʝʪʥʘʷ ʩʬʝʨʘ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʦʡ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʧʨʦʚʝʜʝʥʠʷ ʬʠʥʘʥʩʦʚʦʛʦ ʢʦʥʪʨʦʣʷ, ʪʘʢ ʢʘʢ ʥʘ ʦʨʛʘʥʘʭ ʚʣʘʩʪʠ ʣʝʞʠʪ ʦʪʚʝʪʩʪʚʝʥ-

ʥʦʩʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʟʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʦʭʦʜʥʦʡ ʙʘʟʳ ʙʶʜʞʝʪʘ, ʠ ʟʘ ʨʘʮʠʦʥʘʣʴʥʦʝ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 61, 2019 ʛ. 
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ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʶʜʞʝʪʥʳʭ ʩʨʝʜʩʪʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʥʪʝʨʝʩʘʤʠ ʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʦʙ-

ʱʝʩʪʚʘ, ʧʨʦʞʠʚʘʶʱʝʛʦ ʥʘ ʢʦʥʢʨʝʪʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ɹʶʜʞʝʪʥʳʡ ʢʦʥʪʨʦʣʴ, ʢʘʢ ʦʜʠʥ ʠʟ ʚʠʜʦʚ ʬʠʥʘʥʩʦʚʦʛʦ ʢʦʥʪʨʦʣʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʫʨʦʚʥʷʤ ʚʣʘʩʪʠ, ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʙʶʜʞʝʪʥʳʡ ʢʦʥʪʨʦʣʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʬʝʜʝʨʘʣʴ-

ʥʦʛʦ, ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠ ʤʝʩʪʥʦʛʦ ʫʨʦʚʥʷ. ʆʩʥʦʚʥʳʤʠ ʬʦʨʤʘʤʠ ʠ ʤʝʪʦʜʘʤʠ ʧʨʦʚʝʜʝʥʠʷ 

ʙʶʜʞʝʪʥʦʛʦ ʢʦʥʪʨʦʣʷ ʷʚʣʷʶʪʩʷ: ʧʨʦʚʝʨʢʘ (ʜʦʢʫʤʝʥʪʘʣʴʥʘʷ ʠ ʬʘʢʪʠʯʝʩʢʘʷ), ʦʙʩʣʝʜʦʚʘ-

ʥʠʝ, ʘʥʘʣʠʟ, ʨʝʚʠʟʠʷ ʠ ʘʫʜʠʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʜʦʢʫʤʝʥʪʘʣʴʥʘʷ ʠ ʬʘʢʪʠʯʝʩʢʘʷ ʧʨʦʚʝʨʢʠ ʤʦʛʫʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʨʘʟ-

ʣʠʯʥʳʤʠ ʤʝʪʦʜʘʤʠ. ʊʘʢ, ʜʦʢʫʤʝʥʪʘʣʴʥʘʷ ʧʨʦʚʝʨʢʘ ʤʦʞʝʪ ʧʨʦʚʦʜʠʪʴʩʷ ʧʫʪʝʤ ʬʦʨʤʘʣʴ-

ʥʦʡ ʠ ʘʨʠʬʤʝʪʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʠ, ʚʩʪʨʝʯʥʦʡ ʧʨʦʚʝʨʢʠ, ʶʨʠʜʠʯʝʩʢʦʡ, ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ 

ʬʠʥʘʥʩʦʚʦʡ ʦʮʝʥʢʠ ʩʦʚʝʨʰʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʧʝʨʘʮʠʡ, ʥʦʨʤʘʪʠʚʥʦʡ ʧʨʦʚʝʨʢʠ ʠ ʵʢʦ-

ʥʦʤʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘ ʵʪʘʧʝ ʧʨʝʜʚʘʨʠʪʝʣʴ-

ʥʦʡ ʧʨʦʚʝʨʢʠ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʧʨʦʝʢʪʘ ʙʶʜʞʝʪʘ. ʂʦʥʢʨʝʪʥʳʤʠ ʤʝʪʦʜʘʤʠ ʧʨʦʚʝʜʝʥʠʷ 

ʬʘʢʪʠʯʝʩʢʠʭ ʧʨʦʚʝʨʦʢ ʷʚʣʷʶʪʩʷ: ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ, ʵʢʩʧʝʨʪʥʘʷ ʦʮʝʥʢʘ ʠ ʚʠʟʫʘʣʴʥʦʝ 

ʥʘʙʣʶʜʝʥʠʝ. 

ɺ ʯʘʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʬʠʥʘʥʩʦʚʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʠ ʨʘʩʭʦʜʦʚʘʥʠʝʤ 

ʙʶʜʞʝʪʥʳʭ ʩʨʝʜʩʪʚ ʥʘʠʙʦʣʝʝ ʧʨʠʤʝʥʠʤʳʤʠ ʤʝʪʦʜʘʤʠ ʚʳʩʪʫʧʘʶʪ: ʜʦʢʫʤʝʥʪʘʣʴʥʘʷ 

ʧʨʦʚʝʨʢʘ, ʘʥʘʣʠʟ ʠ ʘʫʜʠʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ʅʘʠʙʦʣʴʰʝʝ ʧʨʝʜʧʦʯʪʝʥʠʝ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʢʘʢ ʚ ʩʠʩʪʝʤʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʬʠʥʘʥ-

ʩʦʚ, ʪʘʢ ʠ ʚ ʨʦʩʩʠʡʩʢʠʭ ʘʢʮʠʦʥʝʨʥʳʭ ʦʙʱʝʩʪʚʘʭ ʦʪʜʘʝʪʩʷ ʘʫʜʠʪʫ [1]. ʆʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦ-

ʚʝʜʝʥʠʷ ʬʠʥʘʥʩʦʚʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʠ ʨʘʩʭʦʜʦʚʘʥʠʝʤ ʙʶʜʞʝʪʥʳʭ ʩʨʝʜʩʪʚ 

ï ʵʪʦ ʘʫʜʠʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʥʝ ʪʦʣʴʢʦ ʘʫʜʠʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʶʜʞʝʪʥʳʭ 

ʩʨʝʜʩʪʚ, ʥʦ ʠ ʘʫʜʠʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʦʭʦʜʦʚ ʙʶʜʞʝʪʦʚ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʨʘʩʩʤʦʪʨʠʤ ʧʦʢʘʟʘʪʝʣʠ ʤʝʩʪʥʳʭ 

ʙʶʜʞʝʪʦʚ, ʚʳʩʪʫʧʘʶʱʠʭ ʚ ʥʘʰʝ ʚʨʝʤʷ ʛʘʨʘʥʪʦʤ ʩʪʘʙʠʣʴʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʦʪʜʝʣʴʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ. 

ʂ ʩʦʙʩʪʚʝʥʥʳʤ ʜʦʭʦʜʘʤ ʤʝʩʪʥʦʛʦ ʙʶʜʞʝʪʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤ ʬʠʥʘʥʩʦʚʫʶ ʩʘʤʦ-

ʩʪʦʷʪʝʣʴʥʦʩʪʴ, ʦʪʥʦʩʷʪʩʷ ʥʘʣʦʛʦʚʳʝ ʧʦʩʪʫʧʣʝʥʠʷ (ʅɼʌʃ, ʟʝʤʝʣʴʥʳʡ ʥʘʣʦʛ, ʥʘʣʦʛ ʥʘ 

ʠʤʫʱʝʩʪʚʦ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ, ɽʅɺɼ, ɽʉʍʅ, ʧʘʪʝʥʪʳ) [2, ʩʪ. 61ï61.5] ʠ ʥʝʥʘʣʦʛʦʚʳʝ ʜʦ-

ʭʦʜʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ, ʚ ʦʩʥʦʚʥʦʤ, ʜʦʭʦʜʘʤʠ ʦʪ ʧʨʦʜʘʞʠ ʠ ʩʜʘʯʠ ʚ ʘʨʝʥʜʫ ʤʫʥʠʮʠ-

ʧʘʣʴʥʦʛʦ ʠʤʫʱʝʩʪʚʘ, ʰʪʨʘʬʦʚ, ʛʦʩʧʦʰʣʠʥ ʠ ʜʨʫʛʠʭ ʧʣʘʪʝʞʝʡ [2, ʩʪ. 62]. ʅʘʣʦʛʦʚʘʷ 

ʙʘʟʘ, ʬʦʨʤʠʨʫʝʤʘʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʠʩ-

ʪʦʯʥʠʢʦʤ ʩʦʙʩʪʚʝʥʥʳʭ ʜʦʭʦʜʦʚ ʤʝʩʪʥʳʭ ʙʶʜʞʝʪʦʚ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʬʠʥʘʥʩʦʚʫʶ ʩʘʤʦ-

ʩʪʦʷʪʝʣʴʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ. ʊʘʢ, ʥʘʣʦʛʦʤ, ʩʦʩʪʘʚʣʷʶʱʠʤ ʦʩʥʦʚʥʫʶ ʯʘʩʪʴ ʥʘʣʦʛʦʚʳʭ ʜʦ-

ʭʦʜʦʚ ʤʝʩʪʥʦʛʦ ʙʶʜʞʝʪʘ, ʚʳʩʪʫʧʘʝʪ ʥʘʣʦʛ ʥʘ ʜʦʭʦʜʳ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ, ʠʩʯʠʩʣʷʝʤʳʡ ʠ 

ʫʧʣʘʯʠʚʘʝʤʳʡ ʚ ʙʶʜʞʝʪʥʫʶ ʩʠʩʪʝʤʫ ʩ ʬʦʥʜʘ ʦʧʣʘʪʳ ʪʨʫʜʘ ʨʘʙʦʪʥʠʢʦʚ, ʟʘʥʷʪʳʭ ʚ ʵʢʦ-

ʥʦʤʠʢʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʉʦʙʨʘʥʥʳʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʥʘʣʦʛ ʚ ʜʦʣʝ, ʝʞʝʛʦʜʥʦ ʦʧʨʝʜʝʣʷʝʤʦʡ ʦʙʷʟʘʪʝʣʴʥʳʤʠ ʥʦʨʤʘʪʠʚʘʤʠ ʦʪʯʠʩʣʝʥʠʡ, ʫʩʪʘ-

ʥʘʚʣʠʚʘʝʤʳʤʠ ʟʘʢʦʥʦʤ ʩʫʙʲʝʢʪʘ ʈʌ [2, ʩʪ. 8] ʦ ʙʶʜʞʝʪʝ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʬʠʥʘʥ-

ʩʦʚʳʡ ʛʦʜ (ʠʥʦʛʜʘ ʥʦʨʤʘʪʠʚ ʦʪʯʠʩʣʝʥʠʷ ʚ ʤʝʩʪʥʳʡ ʙʶʜʞʝʪ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʫʨʦʚʥʝ 

100%), ʧʦʩʪʫʧʘʝʪ ʚ ʙʶʜʞʝʪʳ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʠ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʧʦʩʝ-

ʣʝʥʠʷʤ. ʇʨʠ ʵʪʦʤ, ʧʦʩʢʦʣʴʢʫ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʥʘʣʦʛʦʚ, ʬʦʨʤʠʨʫʝʤʳʭ ʟʘ ʩʯʝʪ ʧʨʦʠʟʚʦ-

ʜʠʤʦʛʦ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʚʘʣʦʚʦʛʦ ʧʨʦʜʫʢʪʘ, ʢʫʜʘ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʠ ʅɼʉ, ʠ ʥʘʣʦʛ ʥʘ ʧʨʠ-

ʙʳʣʴ, ʠ ʘʢʮʠʟʥʳʝ ʦʪʯʠʩʣʝʥʠʷ, ʦʩʝʜʘʝʪ ʚ ʬʝʜʝʨʘʣʴʥʦʤ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʙʶʜʞʝʪʘʭ, ʪʦ ʥʘ 

ʠʩʧʦʣʥʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʧʦʣʥʦʤʦʯʠʡ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʦʮʠʘʣʴʥʦʡ 

ʩʬʝʨʳ ʚ ʙʶʜʞʝʪʳ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʧʦʩʪʫʧʘʶʪ ʤʝʞʙʶʜʞʝʪʥʳʝ ʪʨʘʥʩ-

ʬʝʨʪʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ (ʙʝʟʚʦʟʤʝʟʜʥʳʝ ʧʝʨʝʯʠʩʣʝʥʠʷ ʦʪ ʙʶʜʞʝʪʦʚ ʜʨʫ-

ʛʠʭ ʫʨʦʚʥʝʡ), ʜʦʣʷ ʢʦʪʦʨʳʭ ʚ ʩʦʚʦʢʫʧʥʳʭ ʜʦʭʦʜʘʭ ʤʝʩʪʥʳʭ ʙʶʜʞʝʪʦʚ ʩʦʩʪʘʚʣʷʝʪ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʙʦʣʝʝ 50%. 

ʆʜʥʘʢʦ ʚ ʮʝʣʷʭ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚ-

ʣʝʥʠʷ ʚ ʯʘʩʪʠ ʠʩʧʦʣʥʝʥʠʷ ʧʦʣʥʦʤʦʯʠʡ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʙʶʜʞʝʪʥʳʭ ʜʦʭʦʜʦʚ ʮʝʣʝʩʦ-

ʦʙʨʘʟʥʦ ʧʨʠʤʝʥʷʪʴ ʠʤʝʥʥʦ ʧʦʢʘʟʘʪʝʣʴ ʜʦʣʠ ʩʦʙʩʪʚʝʥʥʳʭ ʜʦʭʦʜʦʚ ʚ ʦʙʱʠʭ ʜʦʭʦʜʘʭ 

ʙʶʜʞʝʪʘ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ.  



ʂʨʘʡʥʦʚʘ ɺ.ɺ., ʋʧʘʜʳʰʝʚʘ ɽ.ɺ. 
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ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʴʥʦʡ ʤʝʨʳ ʟʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʦʭʦʜʥʦʡ ʯʘʩʪʠ ʠ 

ʨʘʩʭʦʜʦʚʘʥʠʷ ʩʨʝʜʩʪʚ ʙʶʜʞʝʪʦʚ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʢʦʥʪʨʦʣʴ ʧʦʢʘ-

ʟʘʪʝʣʝʡ, ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦ [3], [4]. 

ʊʘʢ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʠʩʪʝʤʦʡ ʢʦʥʪʨʦʣʴʥʦʡ ʦʮʝʥʢʠ ʧʨʝʜʫʩʤʦʪʨʝʥ ʧʦʢʘʟʘʪʝʣʴ ʜʦʣʠ 

ʥʘʣʦʛʦʚʳʭ ʠ ʥʝʥʘʣʦʛʦʚʳʭ ʜʦʭʦʜʦʚ ʤʝʩʪʥʦʛʦ ʙʶʜʞʝʪʘ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʧʦʩʪʫʧʣʝʥʠʡ 

ʥʘʣʦʛʦʚʳʭ ʜʦʭʦʜʦʚ ʧʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʥʦʨʤʘʪʠʚʘʤ ʦʪʯʠʩʣʝʥʠʡ, ʚ ʦʙʱʝʤ ʦʙʲʝʤʝ ʩʦʙ-

ʩʪʚʝʥʥʳʭ ʜʦʭʦʜʦʚ ʙʶʜʞʝʪʘ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʙʝʟ ʫʯʝʪʘ ʩʫʙʚʝʥʮʠʡ, ʚ ʧʨʦ-

ʮʝʥʪʘʭ, ʧʦʟʚʦʣʷʶʱʠʡ ʦʮʝʥʠʪʴ ʬʠʥʘʥʩʦʚʫʶ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘ-

ʟʦʚʘʥʠʷ. 

ɸʥʘʣʠʟ ʟʥʘʯʝʥʠʡ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʟʘ 2018 ʛʦʜ ʚ ʨʘʟʨʝʟʝ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦ-

ʚʘʥʠʡ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ, ʧʨʦʚʝʜʝʥʥʳʡ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ, ʨʘʟʤʝʱʘʝʤʳʭ ʥʘ ʦʬʠ-

ʮʠʘʣʴʥʦʤ ʩʘʡʪʝ ʄʠʥʠʩʪʝʨʩʪʚʘ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʠʥʚʝʩʪʠʮʠʡ ʅʠʞʝʛʦʨʦʜʩʢʦʡ 

ʦʙʣʘʩʪʠ, ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

ʈʠʩ. 1. ɿʥʘʯʝʥʠʷ ʢʦʥʪʨʦʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʦʮʝʥʢʠ ʬʠʥʘʥʩʦʚʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ  
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ˢ͍͙͚ͪ͒͊ͭͦͫ͟ ͚ͪ͊ͦͤ
ˢ͙͚ͪ͊ͣ͊ͫͫ͘͟ ͚ͪ͊ͦͤ
ˣ͊͊͡ͻ͙͙͚ͤͤͫ͟ ͚ͪ͊ͦͤ
ˣ͎͙͚ͦͦͪͦ͒ͫ͟ ͚ͪ͊ͦͤ

ˣͦ͡Έ΄͔͙͙͚͋ͦ͒ͤͫ͟͡ ͚ͪ͊ͦͤ
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ˤͦͪͦͭ·͙͚ͤͫ͟ ͚ͪ͊ͦͤ
ˤ͔͔͙͚ͦͫͪͫͤͫ͟͟ ͚ͪ͊ͦͤ

͎ΦͦΦ͎Φ ˤ·ͫ͊͟
˥͎͙͙͚͊ͤͫ͟ ͚ͪ͊ͦͤ
˥͔ͦͪͦ͒ͼ͙͚͟ ͚ͪ͊ͦͤ

˨͊͡Έ͔͙͍͙͚ͤͦͤͫͭ͊ͤͭͤͦͫ͟͟ ͚ͪ͊ͦͤ
˨͙͍͔͔͍͙͚ͫ͟ ͚ͪ͊ͦͤ
˴ͤΎ͎͙͙͙͚ͤͤͫ͟ ͚ͪ͊ͦͤ
˴͍͔͙͙͚ͦͪͤͤͫ͟ ͚ͪ͊ͦͤ

˴͍͙͚ͪ͊ͫͤͦ͋͊ͦͫ͟͟ ͚ͪ͊ͦͤ
˴ͪ͊ͫͤͦͦͭ͟Ύ͋ͪΈ͙͚ͫ͟ ͚ͪ͊ͦͤ

˴͍͙͚ͫͭͦͫ͟ ͚ͪ͊ͦͤ
͎ΦͦΦ͎Φ ˴͔͙ͯ͋͊͟͡

˶ͯͦ͟Ύ͍͙͚ͤͦͫ͟ ͚ͪ͊ͦͤ
˶·͍͙͚ͫͦͫ͟͟ ͚ͪ͊ͦͤ
͎ΦͦΦ ˹͍͊͊΄͙͙͚ͤͫ͟
˽͍͍͙͚͊ͦͫ͟͡ ͚ͪ͊ͦͤ
͎ΦͦΦ͎Φ ˽͔͍͚ͪͦͣ͊ͫ͟
˽͔͔͍͙͚ͪͦͫ͘͟ ͚ͪ͊ͦͤ
˽͙͡Έ͙͙͚ͤͤͫ͟ ͚ͪ͊ͦͤ
˽ͦ;͙͍͙͚ͤͦͫ͟͟ ͚ͪ͊ͦͤ
͎ΦͦΦ ˿͔͔͍͙͚ͣͤͦͫ͟
˿͔͎ͪ͊;͙͚ͫ͟ ͚ͪ͊ͦͤ
˿͔;͔͍͙͚ͤͦͫ͟ ͚ͪ͊ͦͤ
͎ΦͦΦ ˿ͦͦ͟͡Έ͙͚ͫ͟

˿͍͙͚ͦͫͤͦͫ͟ ͚ͪ͊ͦͤ
˿͙͚ͨ͊ͫͫ͟ ͚ͪ͊ͦͤ

͙͙͚́ͦͤͤͫ͟͟ ͚ͪ͊ͦͤ
́ͦͤ΄͔͍͙͚͊ͫ͟ ͚ͪ͊ͦͤ
͔͙͚̂ͪͤͫ͟ ͚ͪ͊ͦͤ
͎ΦͦΦ͎Φ ͍̉͊ͦͫ͟͟͡

͎͙͚̊͊ͪ͊ͤͫ͟ ͚ͪ͊ͦͤ
͍͙͚̊͊ͭͦͫ͟͟ ͚ͪ͊ͦͤ

͎ΦͦΦ͎Φ ̊͊ͻͯͤΈΎ
͎ΦͦΦ͎Φ ˢͪ͊ͣ͊ͫ͘

͎ΦͦΦ͎Φ ˨͔͙ͪ͗ͤͫ͘͟
͎ΦͦΦ͎Φ ˹͙͙͚͗ͤ ˹͍͎ͦͦͪͦ͒

͎ΦͦΦ͎Φ ˿͍͊ͪͦ
ˤ ͔͔ͫͪ͒ͤͣ ͨͦ ͙ͣͯͤͼ͙͙͔ͨ͊ͭͭ͊ͣ͡



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 61, 2019 ʛ. 
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ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ, ʙʦʣʴʰʝʡ ʬʠʥʘʥʩʦʚʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴʶ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʠ ʧʨʦʤʳʰʣʝʥʥʦʤʫ ʧʦ-

ʪʝʥʮʠʘʣʫ ʤʫʥʠʮʠʧʘʣʴʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʦʙʣʘʩʪʠ, ʪʘʢʠʝ ʢʘʢ ʛ.ʦ.ʛ. ʅ.ʅʦʚʛʦʨʦʜ ï 69,22%, 

ʛ.ʦ.ʛ. ɺʳʢʩʘ ï 75,54%, ʂʩʪʦʚʩʢʠʡ ʨʘʡʦʥ ï 68,72%, ʛ.ʦ.ʛ. ɼʟʝʨʞʠʥʩʢ ï 59,96% ʠ ʛ.ʦ.ʛ. 

ɸʨʟʘʤʘʩ ï 54,56%. ʆʩʥʦʚʥʘʷ ʞʝ ʤʘʩʩʘ ʤʫʥʠʮʠʧʘʣʠʪʝʪʦʚ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʢʘ-

ʟʘʪʝʣʷ ʥʘ ʫʨʦʚʥʝ ʥʠʞʝ 30%. ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʧʦ ʚʩʝʤ ʤʫʥʠʮʠʧʘʣʴʥʳʤ ʦʙ-

ʨʘʟʦʚʘʥʠʷʤ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 49,13%, ʯʪʦ ʚ ʮʝʣʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʬʠʥʘʥʩʦʚʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʤʫʥʠʮʠʧʘʣʠʪʝʪʦʚ ʦʪ ʧʦʩʪʫʧʣʝʥʠʷ ʤʝʞʙʶʜʞʝʪʥʳʭ ʪʨʘʥʩʬʝʨ-

ʪʦʚ. 

ʌʠʥʘʥʩʦʚʳʡ ʘʫʜʠʪ ʨʘʩʭʦʜʥʦʡ ʯʘʩʪʠ ʙʶʜʞʝʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʝ ʤʝʥʴʰʠʡ ʠʥʪʝʨʝʩ ʠ 

ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʙʠʨʘʝʪ ʚʩʝ ʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ. 

ʇʦʥʷʪʠʝ ʘʫʜʠʪʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʩʭʦʜʦʚʘʥʠʷ ʙʶʜʞʝʪʥʳʭ ʩʨʝʜʩʪʚ ʢʘʢ ʥʦʚʦʛʦ ʚʠʜʘ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʬʠʥʘʥʩʦʚʦʛʦ ʢʦʥʪʨʦʣʷ ʚʧʝʨʚʳʝ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʚ ʃʠʤʩʢʦʡ ʜʝ-

ʢʣʘʨʘʮʠʠ ʨʫʢʦʚʦʜʷʱʠʭ ʧʨʠʥʮʠʧʦʚ ʢʦʥʪʨʦʣʷ, ʧʨʠʥʷʪʦʡ ʚ 1977 ʛʦʜʫ ʜʝʚʷʪʳʤ ʂʦʥʛʨʝʩ-

ʩʦʤ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʚʳʩʰʠʭ ʢʦʥʪʨʦʣʴʥʳʭ ʦʨʛʘʥʦʚ. 

ɺ ʥʘʰʠ ʜʥʠ ʘʫʜʠʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʙʶʜʞʝʪʦʚ ʜʦʧʦʣ-

ʥʷʝʪʩʷ ʚʩʝ ʥʦʚʳʤʠ ʤʝʪʦʜʘʤʠ ʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʦʚʝʨʢʫ ʩʦʙʣʶʜʝʥʠʷ ʧʨʠʥʮʠʧʦʚ ʵʢʦʥʦʤ-

ʥʦʩʪʠ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʦʚʝʨʷʝʤʳʭ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ. 

ʉʦʙʣʶʜʝʥʠʝ ʧʨʠʥʮʠʧʘ ʵʢʦʥʦʤʥʦʩʪʠ ʧʨʦʚʝʨʷʝʪʩʷ ʚ ʯʘʩʪʠ ʧʦʣʫʯʝʥʠʷ ʵʢʦʥʦʤʠʠ ʦʨ-

ʛʘʥʘʤʠ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʠ ʙʶʜʞʝʪʥʳʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ ʚ ʨʘʤʢʘʭ ʚʳʧʦʣʥʝʥʠʷ 

ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʨʦʚʝʜʝʥʠʶ ʟʘʢʫʧʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [6]. 

ɺ ʥʘʫʯʥʦʡ ʧʫʙʣʠʮʠʩʪʠʢʝ ʜʦʚʦʣʴʥʦ ʰʠʨʦʢʦ ʠʩʩʣʝʜʫʝʪʩʷ ʧʨʦʙʣʝʤʘ ʧʦʣʥʦʪʳ ʠ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʬʠʥʘʥʩʦʚʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʨʘʩʭʦʜʦʚʘʥʠʝʤ ʙʶʜʞʝʪʥʳʭ ʩʨʝʜʩʪʚ, 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʦʧʳʪ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ [7, ʩ. 2ï4], [8, ʩ. 70ï80], [9, ʩ. 72ï75], [10, ʩ. 

11ï45], [14ï16]. 

ʉʠʩʪʝʤʘ ʧʦʢʘʟʘʪʝʣʝʡ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ ʩʘʤʦ-

ʫʧʨʘʚʣʝʥʠʷ, ʫʪʚʝʨʞʜʝʥʥʘʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ, ʪʘʢʞʝ ʩʦʜʝʨʞʠʪ ʧʦʢʘʟʘʪʝʣʠ, ʭʘʨʘʢʪʝʨʠʟʫʶ-

ʱʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʩʭʦʜʦʚʘʥʠʷ ʙʶʜʞʝʪʥʳʭ ʩʨʝʜʩʪʚ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʫʢʘʟʘʥʥʦʡ ʩʠ-

ʩʪʝʤʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʢʦʥʪʨʦʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʨʘʩʭʦʜʦʚ ʙʶʜʞʝʪʘ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘ-

ʟʦʚʘʥʠʷ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʨʘʙʦʪʥʠʢʦʚ ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ (ʚ ʨʫʙʣʷʭ ʚ ʨʘʩ-

ʯʝʪʝ ʥʘ ʦʜʥʦʛʦ ʞʠʪʝʣʷ ʤʫʥʠʮʠʧʘʣʠʪʝʪʘ). ɺ ʨʘʟʨʝʟʝ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʅʠʞʝ-

ʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʟʥʘʯʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʦ ʠʪʦʛʘʤ 2018 ʛʦʜʘ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 

1080 ʨʫʙʣʝʡ ʜʦ 5816 ʨʫʙʣʝʡ ʥʘ ʦʜʥʦʛʦ ʞʠʪʝʣʷ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ɻʨʘʬʠʯʝ-

ʩʢʠʡ ʘʥʘʣʠʟ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʷ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 2. 
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ʂʨʘʡʥʦʚʘ ɺ.ɺ., ʋʧʘʜʳʰʝʚʘ ɽ.ɺ. 
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ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ ʥʘʙʣʶʜʘʝʪʩʷ ʦʙʨʘʪʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ ʦʪ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʩʯʠʪʘʝʪʩʷ ʤʫʥʠʮʠʧʘʣʠʪʝʪ, ʨʘʩʭʦʜʳ ʢʦʪʦʨʦʛʦ ʥʘ ʩʦ-

ʜʝʨʞʘʥʠʝ ʨʘʙʦʪʥʠʢʦʚ ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʚ ʨʘʩʯʝʪʝ ʥʘ ʦʜʥʦʛʦ ʞʠʪʝʣʷ 

ʤʠʥʠʤʘʣʴʥʳʝ. ʊʘʢʠʤ ʤʫʥʠʮʠʧʘʣʠʪʝʪʦʤ ʧʦ ʠʪʦʛʘʤ 2018 ʛʦʜʘ ʷʚʣʷʝʪʩʷ ʛʦʨʦʜʩʢʦʡ ʦʢʨʫʛ 

ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ (1080 ʨʫʙ. ʚ ʨʘʩʯʝʪʝ ʥʘ ʦʜʥʦʛʦ ʞʠʪʝʣʷ). 

ʉʠʩʪʝʤʦʡ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʢʦʥʪʨʦʣʴʥʦʡ ʦʮʝʥʢʠ ʦʧʨʝʜʝʣʝʥ ʪʘʢʞʝ ʨʷʜ ʧʦʢʘʟʘʪʝʣʝʡ 

ʫʨʦʚʥʷ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ, ʪʘʢʠʭ ʢʘʢ 

ʦʙʲʝʤ ʨʘʩʭʦʜʦʚ ʥʘ ʦʙʱʝʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʧʦʚʳʰʝʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʶʜʞʝʪʥʳʭ 

ʫʯʨʝʞʜʝʥʠʡ, ʧʦʚʳʰʝʥʠʝ ʟʘʨʘʙʦʪʥʳʭ ʧʣʘʪ ʨʘʙʦʪʥʠʢʦʚ ʦʙʨʘʟʦʚʘʥʠʷ, ʢʫʣʴʪʫʨʳ, ʩʧʦʨʪʘ ʠ 

ʜʨʫʛʠʭ ʢʘʪʝʛʦʨʠʡ ʨʘʙʦʪʥʠʢʦʚ ʙʶʜʞʝʪʥʦʡ ʩʬʝʨʳ.  

ɺʩʝ ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʜʘʥʥʦʡ ʩʠʩʪʝʤʝ ʦʮʝʥʢʠ ʧʦʢʘʟʘʪʝʣʠ ʬʠʥʘʥʩʦʚʦʛʦ ʢʦʥʪʨʦʣʷ ʧʦʟ-

ʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʩʭʦʜʦʚʘʥʠʷ ʙʶʜʞʝʪʥʳʭ ʩʨʝʜʩʪʚ, ʥʦ ʥʝ ʦʙʝʩʧʝʯʠ-

ʚʘʁʪ ʚʟʘʠʤʦʩʚʷʟʴ ʠ ʦʮʝʥʢʫ ʟʘʚʠʩʠʤʦʩʪʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʦʭʦʜʦʚ ʙʶʜ-

ʞʝʪʘ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʩʭʦʜʦʚʘʥʠʷ ʙʶʜʞʝʪʥʳʭ ʩʨʝʜʩʪʚ.  

ɼʘʥʥʫʶ ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʴ ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ, ʚʚʝʜʷ ʧʦʢʘʟʘʪʝʣʴ ʧʨʦʧʦʨʮʠʡ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʷ ʙʶʜʞʝʪʥʳʭ ʨʘʩʭʦʜʦʚ (ʚ ʨʘʩʯʝʪʝ ʥʘ ʦʜʥʦʛʦ ʞʠʪʝʣʷ) ʧʦ ʤʫʥʠʮʠʧʘʣʴʥʳʤ ʧʨʦ-

ʛʨʘʤʤʘʤ, ʩʛʨʫʧʧʠʨʦʚʘʥʥʳʤ ʧʦ ʦʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɹʣʘʛʦʜʘʨʷ ʧʦʣʥʦʤʫ ʧʝʨʝʭʦʜʫ ʟʘ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʨʦʛʨʘʤ-

ʤʥʦ-ʮʝʣʝʚʦʛʦ ʧʦʜʭʦʜʘ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʙʶʜʞʝʪʦʚ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ (ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʳʤ ʦʪ 80 ʜʦ 95 % ʙʶʜʞʝʪʥʳʭ ʨʘʩʭʦʜʦʚ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʚ ʨʘʤʢʘʭ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ) ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʨʠʥʮʠʧ ʧʨʦʟʨʘʯʥʦʩʪʠ ʙʶʜʞʝʪʥʳʭ ʨʘʩʭʦ-

ʜʦʚ ʧʦ ʢʦʥʢʨʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʩʘʤʠʭ 

ʧʨʦʛʨʘʤʤ ʧʨʠ ʵʪʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʦʩʪʠʞʝʥʠʝʤ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ. ʆʜʥʘʢʦ, 

ʨʷʜ ʵʢʦʥʦʤʠʩʪʦʚ ʚ ʪʨʫʜʘʭ, ʠʟʫʯʘʶʱʠʭ ʧʦʨʷʜʦʢ ʙʶʜʞʝʪʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʚ ʬʦʨʤʝ 

ʮʝʣʝʚʳʭ ʧʨʦʛʨʘʤʤ (ʬʝʜʝʨʘʣʴʥʳʭ ʨʝʛʠʦʥʘʣʴʥʳʭ, ʤʫʥʠʮʠʧʘʣʴʥʳʭ) ʚʳʩʢʘʟʳʚʘʶʪʩʷ ʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ çʩʦʢʨʘʱʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʬʠʥʘʥʩʠʨʫʝʤʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʮʝʣʝʚʳʭ 

ʧʨʦʛʨʘʤʤ ʜʣʷ ʫʩʠʣʝʥʠʷ ʢʦʥʪʨʦʣʷ ʥʘʜ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʠʭ ʨʝʘʣʠʟʘʮʠʠè [11] ʠ çʧʨʠʚʝ-

ʜʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʠ ʩʪʨʫʢʪʫʨʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʦʩʥʦʚʥʳʤ 

ʧʦʣʦʞʝʥʠʷʤ ʤʘʡʩʢʦʛʦ 2018 ʛ. ʋʢʘʟʘ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ çʆ ʥʘʮʠʦʥʘʣʴ-

ʥʳʭ ʮʝʣʷʭ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʟʘʜʘʯʘʭ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2024 

ʛʦʜʘè, ʩʪʨʘʪʝʛʠʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʩʣʦʚʠʡ ʫʩʢʦ-

ʨʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʨʥʠʟʘʮʠʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ (çʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʳʚʢʘè); 

ʘ ʪʘʢʞʝ ʩʥʠʞʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʮʝʣʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ, ʧʦ 

ʙʦʣʴʰʠʥʩʪʚʫ ʠʟ ʢʦʪʦʨʳʭ ʥʝ ʚʝʜʝʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʝ ʥʘʙʣʶʜʝʥʠʝ ʈʦʩʩʪʘʪʦʤ, ʯʪʦ ʜʝʣʘʝʪ 

ʥʝʚʦʟʤʦʞʥʳʤ ʦʮʝʥʢʫ ʠʭ ʚʳʧʦʣʥʝʥʠʷè [12]. 

ʀʟʫʯʠʚ ʩʦʩʪʘʚ ʧʨʦʛʨʘʤʤʥʳʭ ʨʘʩʭʦʜʦʚ ʤʫʥʠʮʠʧʘʣʠʪʝʪʦʚ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʘʚʪʦʨʳ ʧʨʦʚʝʣʠ ʘʥʘʣʠʟ ʛʨʫʧʧʠʨʦʚʢʠ ʧʨʦʛʨʘʤʤʥʳʭ ʨʘʩʭʦʜʦʚ ʧʦ ʪʨʝʤ ʦʩʥʦʚʥʳʤ ʥʘʧʨʘʚ-

ʣʝʥʠʷʤ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ:  

1) ʩʦʮʠʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʠ ʦʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥr ʝ ʚʦʧʨʦʩʳ; 

2) ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʝ ʧʨʦʛʨʘʤʤʳ (ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʨʝʤʦʥʪ ʩʦʮʠʘʣʴʥʦʡ, ʠʥʞʝʥʝʨ-

ʥʦʡ, ʢʦʤʤʫʥʘʣʴʥʦʡ ʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ), ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʫʩʣʦʚʠʷ ʬʫʥʢ-

ʮʠʦʥʠʨʦʚʘʥʠʷ ʵʢʦʥʦʤʠʢʠ ʪʝʨʨʠʪʦʨʠʠ; 

3) ʧʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʨʝʘʣʴʥʦʛʦ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ (ʬʠʥʘʥʩʦʚʘʷ ʧʦʜʜʝʨʞʢʘ ʩʝʣʴ-

ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʧʦʜʜʝʨʞʢʘ ʧʨʝʜʧʨʠʷʪʠʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʪʦʨ-

ʛʦʚʣʠ, ʩʫʙʲʝʢʪʦʚ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʠ ʜʨ.), ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʩʦ-

ʭʨʘʥʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʥʘʣʦʛʦʚʦʡ ʙʘʟʳ, ʬʦʨʤʠʨʫʝʤʦʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʤʫʥʠʮʠʧʘʣʠʪʝʪʘ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʦʛʨʘʤʤʥʳʭ ʨʘʩʭʦʜʦʚ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʅʠʞʝʛʦʨʦʜ-

ʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦ ʪʨʝʤ ʧʝʨʝʯʠʩʣʝʥʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʚ ʧʨʦʮʝʥʪʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʚ 2019 

ʛʦʜʫ (ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʰʝʥʠʷʤʠ ʦ ʙʶʜʞʝʪʝ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʥʘ 2019 ʛʦʜ) 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 3. 

ɸʥʘʣʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʟʥʘʯʠʪʝʣʴʥʦʤ ʧʨʝʦʙʣʘ-

ʜʘʥʠʠ ʜʦʣʠ ʨʘʩʭʦʜʦʚ ʥʘ ʩʦʮʠʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʠ ʦʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʚʦʧʨʦʩʳ ʥʘʜ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 61, 2019 ʛ. 
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ʨʘʩʭʦʜʘʤʠ ʧʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʧʨʦʛʨʘʤʤ ʨʘʟʚʠʪʠʷ ʨʝ-

ʘʣʴʥʦʛʦ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙ-

ʨʘʟʦʚʘʥʠʷ. 

 

ʈʠʩ. 3. ʇʨʦʧʦʨʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʨʘʩʭʦʜʦʚ  

ʧʦ ʦʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʨʘʩʯʝʪʝ ʥʘ ʦʜʥʦʛʦ ʞʠʪʝʣʷ  

ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʨʫʙʣʝʡ 

ʇʨʠ ʵʪʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʘʩʭʦʜʦʚ ʧʦ ʦʩʥʦʚʥʳʤ ʛʨʫʧʧʘʤ ʧʨʦʛʨʘʤʤ ʚ ʨʘʩʯʝʪʝ ʥʘ ʦʜ-

ʥʦʛʦ ʞʠʪʝʣʷ ʪʝʭ ʞʝ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʨʠʩʫ-

ʥʦʢ 4): 
 

 

ʈʠʩ. 4. ʈʘʩʭʦʜʳ ʤʝʩʪʥʳʭ ʙʶʜʞʝʪʦʚ ʧʦ ʦʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʜʝʷʪʝʣʴʥʦʩʪʠ  

ʚ ʨʘʩʯʝʪʝ ʥʘ ʦʜʥʦʛʦ ʞʠʪʝʣʷ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʨʫʙʣʝʡ 
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ˢ͍͙͚ͪ͒͊ͭͦͫ͟
͎ΦͦΦ͎Φˢͪ͊ͣ͊ͫ͘
ˢ͙͚ͪ͊ͣ͊ͫͫ͘͟
ˣΦˣ͙͙͚ͦ͒ͤͫ͟͡

ˣΦ˸ͯͪ͊΄͙͙͚ͤͫ͟͟
ˣ͊͊͡ͻ͙͙͚ͤͤͫ͟
ˣ͎͙͚ͦͦͪͦ͒ͫ͟
͎ΦͦΦ͎Φˣͦͪ

ˣ͙͙͚ͯͭͯͪͤͫ͟͡
ˤ͙͚͊͒ͫ͟

ˤ͍͙͙͚͊ͪͤ͊ͤͫ͟
ˤ͊;͙͚ͫ͟ 

ˤ͔͙͚ͭͯ͗ͫ͟͡
ˤ͔͔͙͚ͦͤͫͤͫ͘͟
ˤ͙͚ͦͦ͒͊ͪͫ͟͡
ˤͦͪͦͭ·͙͚ͤͫ͟ 
ˤ͔͔͙͚ͦͫͪͫͤͫ͟͟
͎ΦͦΦ͎Φ ˤ·ͫ͊͟
˥͎͙͙͚͊ͤͫ͟
˥͔ͦͪͦ͒ͼ͙͚͟

˨Φ˴͙͍͙͚ͦͤͫͭ͊ͤͭͤͦͫ͟
͎ΦͦΦ͎Φ ˨͔͙ͪ͗ͤͫ͘͟
˨͙͍͔͔͍͙͚ͫ͟
˴ͤΎ͎͙͙͙͚ͤͤͫ͟
˴͍͔͙͙͚ͦͪͤͤͫ͟
˴ͪΦˣ͍͙͚͊ͦͫ͟͟
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ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʜʠʘʛʨʘʤʤʳ ʪʘʢʞʝ ʚʠʜʥʦ, ʯʪʦ ʚ ʨʘʩʯʝʪʝ ʥʘ ʦʜʥʦʛʦ ʞʠʪʝʣʷ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʝʛʦ ʤʫʥʠʮʠʧʘʣʠʪʝʪʘ ʩʪʨʫʢʪʫʨʘ ʧʨʦʛʨʘʤʤʥʳʭ ʨʘʩʭʦʜʦʚ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥ-

ʥʦʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʨʘʩʭʦʜʦʚ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʳʭ 

ʟʘʜʘʯ ʥʘʜ ʨʘʩʭʦʜʘʤʠ ʥʘ ʨʘʟʚʠʪʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʧʦʜʜʝʨʞʢʫ ʨʝʘʣʴʥʦʛʦ ʩʝʢʪʦʨʘ. ʊʘʢ, 

ʥʘ ʦʜʥʦʛʦ ʞʠʪʝʣʷ ʚ ʩʨʝʜʥʝʤ ʧʨʠʭʦʜʠʪʩʷ 20 ʪʳʩʷʯ ʨʫʙʣʝʡ ʙʶʜʞʝʪʥʳʭ ʨʘʩʭʦʜʦʚ ʥʘ ʩʦ-

ʮʠʘʣʴʥʫʶ ʩʬʝʨʫ ʠ ʛʦʩʦʙʝʩʧʝʯʝʥʠʝ (ʟʥʘʯʝʥʠʷ ʚʘʨʴʠʨʫʶʪʩʷ ʦʪ 12 ʪʳʩʷʯ ʜʦ 40 ʪʳʩʷʯ ʨʫʙ-

ʣʝʡ), ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʩʨʝʜʥʝʤ ʨʘʩʭʦʜʫʝʪʩʷ ʦʢʦʣʦ 3 ʪʳʩʷʯ ʨʫʙʣʝʡ 

(2936,13 ʨʫʙ.) ʥʘ ʯʝʣʦʚʝʢʘ (ʦʪ 34 ʨʫʙʣʝʡ ʜʦ 8313 ʨʫʙʣʝʡ ʥʘ ʦʜʥʦʛʦ ʞʠʪʝʣʷ), ʥʘ ʧʦʜ-

ʜʝʨʞʢʫ ʨʝʘʣʴʥʦʛʦ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ ʧʨʠ ʵʪʦʤ ʚ ʩʨʝʜʥʝʤ ʨʘʩʭʦʜʫʝʪʩʷ 705 ʨʫʙʣʝʡ ʥʘ 

ʦʜʥʦʛʦ ʞʠʪʝʣʷ (ʦʪ 1,35 ʨʫʙ. ʜʦ 7238, 14 ʨʫʙ. ʥʘ ʯʝʣʦʚʝʢʘ). ʅʦ ʚʝʜʴ ʠʤʝʥʥʦ ʨʝʘʣʴʥʳʡ 

ʩʝʢʪʦʨ ʵʢʦʥʦʤʠʢʠ ʩʦʟʜʘʝʪ ʦʩʥʦʚʥʦʡ ʦʙʱʝʩʪʚʝʥʥʦ ʧʦʣʝʟʥʳʡ ʧʨʦʜʫʢʪ ʠ ʩʦʟʜʘʝʪ ʧʨʝʜʧʦ-

ʩʳʣʢʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʳ. 

ʇʦʩʢʦʣʴʢʫ ʪʘʢʠʝ ʧʨʦʧʦʨʮʠʠ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʚʩʝʭ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʪʦ, 

ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʚ ʩʠʩʪʝʤʫ ʘʫʜʠʪʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʶʜʞʝʪʥʳʭ ʨʘʩʭʦʜʦʚ, ʠ ʚ ʯʘʩʪ-

ʥʦʩʪʠ ʚ ʩʠʩʪʝʤʫ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝ-

ʥʠʷ, ʩʣʝʜʫʝʪ ʚʚʝʩʪʠ ʧʦʢʘʟʘʪʝʣʴ çɼʦʣʷ ʨʘʩʭʦʜʦʚ ʙʶʜʞʝʪʘ ʥʘ ʧʦʜʜʝʨʞʢʫ ʠ ʨʘʟʚʠʪʠʝ ʨʝ-

ʘʣʴʥʦʛʦ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠè, ʯʪʦ ʧʦʟʚʦʣʠʪ, ʚʦ-ʧʝʨʚʳʭ, ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʨʘʟʚʠʪʠʝ ʵʢʦʥʦ-

ʤʠʢʠ ʥʘ ʤʝʩʪʘʭ, ʠ, ʚʦ-ʚʪʦʨʳʭ, ʦʙʝʩʧʝʯʠʪʴ ʢʦʤʧʣʝʢʩʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʬʠʥʘʥʩʦʚʦʛʦ ʢʦʥ-

ʪʨʦʣʷ ʚ ʦʪʥʦʰʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʦʭʦʜʥʦʡ ʯʘʩʪʠ ʙʶʜʞʝʪʘ (ʜʦʣʷ ʥʘʣʦ-

ʛʦʚʳʭ ʧʦʩʪʫʧʣʝʥʠʡ ʚ ʩʦʙʩʪʚʝʥʥʳʭ ʜʦʭʦʜʘʭ) ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʯʘʩʪʠ ʨʘʩʭʦʜʦʚ ʙʶʜʞʝʪʘ ʥʘ 

ʧʦʜʜʝʨʞʢʫ ʙʠʟʥʝʩʘ (ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ), ʚʳʩʪʫʧʘʶʱʠʭ ʛʘʨʘʥʪʦʤ ʥʘʨʘ-

ʱʠʚʘʥʠʷ ʥʘʣʦʛʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʧʦʚʳʰʝʥʠʷ ʬʠʥʘʥʩʦʚʦʡ ʩʘʤʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʪʝʨʨʠ-

ʪʦʨʠʡ ʂʨʦʤʝ ʪʦʛʦ, ʚ ʮʝʣʷʭ ʠʟʙʝʞʘʥʠ ̫ʠʣʠ ʭʦʪʷ ʙʳ ʤʠʥʠʤʠʟʘʮʠʠ ʨʠʩʢʦʚ ʧʦʷʚʣʝʥʠʷ ʦʰʠ-

ʙʦʢ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ ʠʩʧʦʣʥʝʥʠʠ ʙʶʜʞʝʪʦʚ ʩʪʦʠʪ ʚʥʝʜʨʷʪʴ çʧʨʠʥʮʠʧʳ ʤʦʜʝʣʴʥʦʛʦ 

ʙʶʜʞʝʪʘ, ʧʨʠʤʝʥʝʥʠʝ ʢʦʪʦʨʦʛʦ ʦʙʝʩʧʝʯʠʪ ʚʳʜʝʣʝʥʠʝ ʩʨʝʜʩʪʚ ʥʘ ʧʦʜʜʝʨʞʢʫ ʧʨʝʜʧʨʠ-

ʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʵʢʦʥʦʤʠʢʠ, ʠ ʪʘʢʘʷ ʩʠʩʪʝʤʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʞʝ ʜʦʚʦ-

ʜʠʪʩʷ ʜʦ ʤʫʥʠʮʠʧʘʣʠʪʝʪʦʚè [13]. 
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Annotation. The article deals with the issues of financial control over the correctness of the 

formation and efficiency of the use of budget funds. The main forms and methods of financial 

control are listed, their applicability on the example of budgets of municipalities of the Nizhny 

Novgorod region is considered. The calculations of indicators established by law, which are a 

control measure for the effectiveness of the formation of the revenue and expenditure of mu-

nicipal budgets. According to the results of the calculation and analysis of the existing system 

of financial control, it is established that all the indicators of financial control used in this 

evaluation system allow to determine the efficiency of spending budget funds, but do not pro-

vide a relationship and an assessment of the dependence of the efficiency of budget revenues 

and the efficiency of spending budget funds. The authors suggest that this interdependence can 

be established by introducing an indicator of the proportions of the distribution of budget ex-

penditures (per inhabitant) for municipal programs grouped by main activities. According to 

the results of the analysis of the formation of budgets of municipalities using the program-

target approach in the financial control of the effectiveness of the programs themselves re-

vealed a significant predominance of the share of expenditures on social programs and na-

tional issues over the costs of financing infrastructure programs and programs of development 

of the real sector of the economy. In this regard, the authors proposed to introduce the 
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indicator çShare of budget expenditures for support and development of the real sector of the 

economyè into the system of assessing the effectiveness of local governments. 
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(ʌɻɹʆʋ ɺʆ çɻʋʄʈʌ ʠʤ. ʘʜʤʠʨʘʣʘ ʉ.ʆ. ʄʘʢʘʨʦʚʘè),  

198035, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʫʣ. ɼʚʠʥʩʢʘʷ, 5/7 

ʌʀʅɸʅʉʆɺʆ-ʀʅɺɽʉʊʀʎʀʆʅʅʓʁ ʇʆʊɽʅʎʀɸʃ 

ʀʅʊɽɻʈʀʈʆɺɸʅʅʓʍ ʂʆʈʇʆʈɸʊʀɺʅʓʍ ʉʊʈʋʂʊʋʈ  

ʅɸ ɺʆɼʅʆʄ ʊʈɸʅʉʇʆʈʊɽ ʈʆʉʉʀʀ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʬʠʥʘʥʩʦʚʳʡ ʧʦʪʝʥ-

ʮʠʘʣ, ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʩʠʥʝʨʛʠʷ, ʤʦʨʩʢʦʡ ʠ ʨʝʯʥʦʡ ʪʨʘʥʩʧʦʨʪ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʨʦʣʠ ʬʠʥʘʥʩʦʚʦ-

ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʨʘʟʚʠʪʠʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʩʪʨʫʢʪʫʨ ʚʦʜ-

ʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʝ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʩʠʥʝʨʛʠʠ ʥʘ ʬʦʨʤʠʨʦ-

ʚʘʥʠʝ ʵʪʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʘʚʪʦʨʘʤʠ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʤʝʪʦʜʳ ʢʦʥʪʝʥʪ-ʘʥʘʣʠʟʘ, ʩʠʥʪʝʟʘ, ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʚʝʨʙʘʣʴʥʳʭ ʤʦʜʝʣʝʡ, ʚʦʩ-

ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣʠʯʥʦʡ ʬʦʨʤʝ. ʉʪʘʪʴʷ ʩʦʜʝʨʞʠʪ ʬʦʨʤʘʣʠʟʘʮʠʶ ʠ ʘʥʘʣʠʟ ʪʝʨ-

ʤʠʥʘ çʬʠʥʘʥʩʦʚʦ-ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣè, ʚʢʣʶʯʘʷ ʠʟʫʯʝʥʠʝ ʬʘʢʪʦʨʦʚ ʬʦʨʤʠʨʦ-

ʚʘʥʠʷ ʵʪʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʭ ʠʥʪʝʛʨʘʮʠʠ ʙʠʟʥʝʩʘ, ʘ ʪʘʢʞʝ ʦʮʝʥʢʫ 

ʚʣʠʷʥʠʷ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʨʠʩʢʠ ʠ ʬʠʥʘʥʩʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʫʜʦʭʦʜ-

ʥʳʭ ʢʦʤʧʘʥʠʡ. ʋʢʘʟʳʚʘʝʪʩʷ ʟʥʘʯʠʤʦʩʪʴ ʛʠʙʢʦʩʪʠ ʙʠʟʥʝʩʘ ʚ ʯʘʩʪʠ ʧʦʩʪʨʦʝʥʠʷ ʩʦʚʨʝ-

ʤʝʥʥʳʭ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʪʨʫʢʪʫʨ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʵʬʬʝʢʪʘ ʨʝʘʛʠʨʦ-

ʚʘʥʠʷ ʥʘ ʚʳʟʦʚʳ ʚʥʝʰʥʝʡ ʩʨʝʜʳ.  

ɺ ʤʘʪʝʨʠʘʣʘʭ ʧʨʝʜʩʪʘʚʣʝʥ ʘʥʘʣʠʟ ʨʷʜʘ ʬʠʥʘʥʩʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʢʨʫʧʥʝʡʰʠʭ ʨʦʩ-

ʩʠʡʩʢʠʭ ʩʫʜʦʭʦʜʥʳʭ ʢʦʤʧʘʥʠʡ, ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʦʙʥʦʚʣʝʥʠʠ ʩʚʦʝʛʦ ʬʣʦʪʘ ʠ ʷʚ-

ʣʷʶʱʠʭʩʷ ʯʘʩʪʴʶ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʩʪʨʫʢʪʫʨ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʡ ʦ ʧʦʟʠʪʠʚʥʦʤ ʚʣʠ-

ʷʥʠʠ ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʠ ʜʦʭʦʜʥʦʩʪʠ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʬʠ-

ʥʘʥʩʦʚʦ-ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. ʄʦʨʘʣʴʥʦʝ ʠ ʪʝʭʥʠʯʝʩʢʦʝ ʫʩʪʘʨʝʚʘʥʠʝ ʨʦʩʩʠʡ-

ʩʢʦʛʦ ʬʣʦʪʘ, ʥʝʩʤʦʪʨʷ ʥʘ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠ ʚʥʠʤʘʥʠʝ ʢ ʧʨʦʙʣʝʤʝ ʩʦ ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨ-

ʩʪʚʘ ʠ ʙʠʟʥʝʩʘ, ʟʘ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʣʠʰʴ ʫʩʠʣʠʣʦʩʴ, ʯʪʦ ʪʨʝʙʫʝʪ ʧʦʚʳʰʝʥʠʷ ʘʢ-

ʪʠʚʥʦʩʪʠ ʚ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʩʬʝʨʝ.  

ʉʣʘʙʦʩʪʴ ʨʳʥʦʯʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʨʝʘʣʠʟʘʮʠʠ ʬʠʥʘʥʩʦʚʦ-ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʧʦʚʳʰʘʝʪ ʟʥʘʯʠʤʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʚ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ ʨʘʟʚʠʪʠʷ 

ʤʦʨʩʢʦʛʦ ʠ ʨʝʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ï ʯʝʨʝʟ ʩʥʠʞʝʥʠʝ ʨʠʩʢʦʚ ʦʩʫʱʝʩʪʚ-

ʣʝʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʣʷ ʦʙʥʦʚʣʝʥʠʷ ʬʣʦʪʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʨʦʩʩʠʡʩʢʠʡ 

ʪʨʘʥʩʧʦʨʪʥʳʡ ʙʠʟʥʝʩ ʚʳʥʫʞʜʝʥ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʩʚʦʠ ʙʠʟʥʝʩ-ʧʦʨʪʬʝʣʠ, ʩʥʠʞʘʷ ʟʘ-

ʚʠʩʠʤʦʩʪʴ ʦʪ ʚʳʩʦʢʦʨʠʩʢʦʚʘʥʥʳʭ ʠ ʥʠʟʢʦʤʘʨʞʠʥʘʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴ ʬʠʥʘʥʩʦʚʳʝ ʨʝʩʫʨʩʳ ʥʘ ʥʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ, ʚ ʩʣʦʞʠʚʰʝʡʩʷ ʥʘ 

ʨʳʥʢʝ ʩʠʪʫʘʮʠʠ, ʥʘʧʨʘʚʣʝʥʠʷʭ. ʅʘʠʣʫʯʰʠʤ ʤʝʭʘʥʠʟʤʦʤ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʡ ʟʘʜʘʯʠ ʚʳ-

ʩʪʫʧʘʝʪ ʨʘʟʜʝʣʝʥʠʝ ʙʠʟʥʝʩ-ʝʜʠʥʠʮ ʧʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ ʧʨʠʥʮʠʧʫ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ 

ʛʠʙʢʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʝ ʠʭ ʬʠʥʘʥʩʦʚʦ-ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. 

ɺʚʝʜʝʥʠʝ 

ɺ ʤʠʨʦʚʦʤ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʟʥʘʯʠʪʝʣʴʥʘʷ ʨʦʣʴ ʧʨʠʥʘʜʣʝʞʠʪ ʠʥʪʝʛʨʠ-

ʨʦʚʘʥʥʳʤ ʢʦʨʧʦʨʘʪʠʚʥʳʤ ʩʪʨʫʢʪʫʨʘʤ (ʀʂʉ), ʚʦʟʥʠʢʘʶʱʠʤ ʚ ʨʝʟʫʣʴʪʘʪʝ 



ʉʢʦʙʝʣʝʚʘ ʀ.ʇ., ɹʫʥʘʢʦʚʘ ɽ.ɺ., ʂʦʪʦʚ ʉ.ɸ. 
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ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʠ ʠʥʪʝʛʨʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚ ʠ ʢʘʧʠʪʘʣʦʚ. ɺʦʟʤʦʞʥʦʩʪʠ ʪʘʢʠʭ ʢʦʨʧʦʨʘ-

ʪʠʚʥʳʭ ʩʪʨʫʢʪʫʨ ʚ ʯʘʩʪʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʬʦʨʤʠʨʫʶʪʩʷ ʟʘ ʩʯʝʪ ʜʦ-

ʩʪʫʧʥʦʩʪʠ ʜʣʷ ʥʠʭ ʩʫʱʝʩʪʚʝʥʥʳʭ ʦʙʲʝʤʦʚ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ. ɸʢʢʫʤʫʣʷʮʠʷ ʠ ʵʬ-

ʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʠʭ ʨʝʩʫʨʩʦʚ ʚ ʩʚʷʟʢʝ ʩ ʢʨʫʧʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʢʘʧʠ-

ʪʘʣʦʤ ʠ ʤʘʩʰʪʘʙʥʳʤ ʬʠʥʘʥʩʦʚʦ-ʠʥʚʝʩʪʠʮʠʦʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʦʪʨʘʞʘʝʪ ʢʣʶʯʝʚʳʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʙʠʟʥʝʩʘ. 

ʂʨʫʧʥʝʡʰʠʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʢʦʤʧʘʥʠʠ ʈʦʩʩʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʚʦʜʥʦʤ ʪʨʘʥʩʧʦʨʪʝ, 

ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʚ ʬʦʨʤʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʪʨʫʢʪʫʨ. ʀʥʪʝʛʨʘʮʠʦʥʥʳʝ 

ʧʨʦʮʝʩʩʳ ʦʙʝʩʧʝʯʠʣʠ ʩʦʭʨʘʥʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʬʣʦʪʘ ʠ ʧʦʨʪʦʚ ʚ ʧʨʦʮʝʩʩʝ ʪʨʘʥʩʬʦʨ-

ʤʘʮʠʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ ʚ ʩʪʨʘʥʝ ʧʨʠ ʧʝʨʝʭʦʜʝ ʢ ʨʳʥʦʯʥʳʤ ʤʝʭʘʥʠʟʤʘʤ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʩʦʟʜʘʣʠ ʠʤʧʫʣʴʩ ʠʭ ʨʘʟʚʠʪʠʷ ʥʘ ʙʘʟʝ ʨʦʩʪʘ ʬʠʥʘʥ-

ʩʦʚʦ-ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʦʙʝʩʧʝʯʠʚ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʚ ʛʣʦʙʘʣʴʥʦʡ 

ʵʢʦʥʦʤʠʢʝ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 

ʇʨʠ ʚʩʝʡ ʟʥʘʯʠʤʦʩʪʠ ʢʘʪʝʛʦʨʠʠ ʬʠʥʘʥʩʦʚʦ-ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʙʠʟʥʝʩʘ 

ʢʘʢ ʚ ʪʝʦʨʝʪʠʯʝʩʢʦʤ, ʪʘʢ ʠ ʧʨʘʢʪʠʯʝʩʢʦʤ ʧʦʣʝ, ʥʘʫʯʥʘʷ ʣʠʪʝʨʘʪʫʨʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʩ-

ʧʦʣʴʟʫʝʪ ʵʪʦ ʧʦʥʷʪʠʝ. ɹʦʣʝʝ ʪʦʛʦ, ʦʪʩʫʪʩʪʚʫʝʪ ʦʜʥʦʟʥʘʯʥʘʷ ʪʨʘʢʪʦʚʢʘ ʢ ʦʧʨʝʜʝʣʝʥʠʶ 

ʬʦʨʤʠʨʫʶʱʠʭ ʝʛʦ ʙʘʟʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ï ʬʠʥʘʥʩʦʚʦʛʦ ʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠ-

ʘʣʘ.  

ʇʨʝʜʣʦʞʝʥʥʳʝ ʨʘʟʣʠʯʥʳʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʬʠʥʘʥʩʦ-

ʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʢʦʤʧʘʥʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 1. 

ʊʘʙʣʠʮʘ 1 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʬʠʥʘʥʩʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʢʦʤʧʘʥʠʠ,  

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ 

ɸʚʪʦʨʳ ɺʘʨʠʘʥʪʳ ʦʧʨʝʜʝʣʝʥʠʷ  

ʬʠʥʘʥʩʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʇʘʚʣʦʚ ɸ.ʖ., ɹʦʥʜʠʥ 

ʀ.ɸ., ʇʘʚʣʦʚʘ ɼ.ʖ. 

[1] 

ʌʠʥʘʥʩʦʚʳʡ ʧʦʪʝʥʮʠʘʣ ʢʦʤʧʘʥʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ çʨʝʟʫʣʴʪʘʪ 

ʦʮʝʥʢʠ ʙʫʜʫʱʠʭ ʜʦʭʦʜʦʚ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ, 

ʚʦʟʤʦʞʥʳʭ ʢ ʧʦʣʫʯʝʥʠʶ ʦʨʛʘʥʠʟʘʮʠʝʡ ʧʨʠ ʩʣʦʞʠʚʰʠʭʩʷ ʨʳʥʦʯʥʳʭ 

ʧʘʨʘʤʝʪʨʘʭ (ʮʝʥʘʭ, ʩʧʨʦʩʝ ʠ ʧʨʝʜʣʦʞʝʥʠʠ, ʢʦʥʢʫʨʝʥʮʠʠ ʠ ʪ.ʧ.)è. 

çʇʦʜ ʩʪʨʫʢʪʫʨʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʬʠʥʘʥʩʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʦʥʠʤʘʶʪ 

ʚʩʝ ʨʝʩʫʨʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝʤ ʠ ʨʘʟʚʠʪʠʝʤ ʧʨʝʜʧʨʠʷ-

ʪʠʷ ʚ ʬʠʥʘʥʩʦʚʦʤ ʘʩʧʝʢʪʝè. 

ʉʫʭʦʚʘ ʃ.ʌ.[2] çʌʠʥʘʥʩʦʚʳʡ ʧʦʪʝʥʮʠʘʣ ʧʨʝʜʧʨʠʷʪʠʷ ï ʵʪʦ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥ-

ʮʠʘʣ ʬʠʥʘʥʩʦʚʦʡ ʩʠʩʪʝʤʳ ʧʨʝʜʧʨʠʷʪʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʝʝ ʩʘʤʦ-

ʨʘʟʚʠʪʠʝ, ʩʘʤʦʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʩʘʤʦʩʦʭʨʘʥʝʥʠʝ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝ-

ʨʠʦʜ ʚʨʝʤʝʥʠè. çɺʝʣʠʯʠʥʘ ʬʠʥʘʥʩʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʨʝʜʧʨʠʷʪʠʷ ï 

ʵʪʦ ʧʦʪʝʥʮʠʘʣʴʥʦ ʚʦʟʤʦʞʥʳʡ ʦʙʲʝʤ ʘʢʢʫʤʫʣʷʮʠʠ, ʦʪʜʘʯʠ, ʨʘʩʭʦʜʦ-

ʚʘʥʠʷ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ ʟʘ ʩʯʝʪ ʝʛʦ ʧʦʣʦʞʝʥʠʷ (ʬʠʥʘʥʩʦʚʦʛʦ, 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ, ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʠ ʧʨ.) ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʠʭ ʧʨʝʜ-

ʧʨʠʷʪʠʡ, ʘ ʪʘʢʞʝ ʟʘ ʩʯʝʪ ʣʶʙʳʭ ʜʨʫʛʠʭ ʩʚʦʡʩʪʚ ʩʘʤʦʡ ʬʠʥʘʥʩʦʚʦʡ 

ʩʠʩʪʝʤʳ ʧʨʝʜʧʨʠʷʪʠʷè. 

ʀʟʨʘʡʣʝʚʘ ʆ.ɺ. [3]  çʌʠʥʘʥʩʦʚʳʡ ʧʦʪʝʥʮʠʘʣ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʩʦʙʦʡ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʬʠ-

ʥʘʥʩʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ (ʧʨʠʙʳʣʴʥʦʩʪʠ, ʣʠʢ-

ʚʠʜʥʦʩʪʠ, ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʠ), ʝʛʦ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠè. 

ʂʘʥʢʠʘ ɸ.ɻ. [4] çʇʦʜ ʬʠʥʘʥʩʦʚʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʥʝʬʪʷʥʦʡ ʢʦʤʧʘʥʠʠ ʩʣʝʜʫʝʪ ʧʦʥʠ-

ʤʘʪʴ ʩʦʚʦʢʫʧʥʦʩʪʴ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ ʧʨʝʜʧʨʠʷʪʠʷ, ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʭ ʤʦʙʠʣʠʟʘʮʠʠ, ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʠ ʪʘʢʪʠʯʝʩʢʠʭ ʮʝʣʝʡè. 

ʀʩʪʦʯʥʠʢ: ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ ʥʘ ʦʩʥʦʚʘʥʠʠ [1, 2, 3, 4]. 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 61, 2019 ʛ. 

ʈʘʟʜʝʣ III . ʌʠʥʘʥʩʦʚʳʝ ʠ ʫʯʝʪʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʢʠ 
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ɼʘʥʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʦʪʨʘʞʘʶʪ ʜʠʘʧʘʟʦʥ ʨʘʟʣʠʯʠʡ ʚ ʪʨʘʢʪʦʚʢʝ ʩʦʜʝʨʞʘʪʝʣʴʥʦʡ ʩʦ-

ʩʪʘʚʣʷʶʱʝʡ ʬʠʥʘʥʩʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʢʦʤʧʘʥʠʠ ï ʦʪ ʬʠʥʘʥʩʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ [3], ʨʝʟʫʣʴʪʘʪʘ ʦʮʝʥʢʠ ʙʫʜʫʱʠʭ ʜʦʭʦʜʦʚ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʠʥʚʝʩʪʠʮʠ-

ʦʥʥʳʭ ʧʨʦʝʢʪʦʚ [1, 5], ʯʪʦ ʷʚʥʦ ʥʝ ʨʘʩʢʨʳʚʘʝʪ ʩʫʱʥʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʦʥʷʪʠʷ, ʜʦ 

ʠʟʙʳʪʦʯʥʦ ʰʠʨʦʢʦʡ ʝʝ ʪʨʘʢʪʦʚʢʠ [2]; ʥʘʟʚʘʥʥʳʝ ʘʚʪʦʨʳ ʘʢʮʝʥʪʠʨʫʶʪ ʚʥʠʤʘʥʠʝ ʥʝ 

ʩʪʦʣʴʢʦ ʥʘ ʩʫʱʥʦʩʪʠ, ʩʢʦʣʴʢʦ ʥʘ ʬʘʢʪʦʨʘʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʬʠʥʘʥʩʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʢʦʤʧʘʥʠʠ. 

ʌʠʥʘʥʩʦʚʳʡ ʧʦʪʝʥʮʠʘʣ ʢʦʤʧʘʥʠʠ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʦʪʨʘʞʘʝʪ ʝʝ ʩʧʦʩʦʙʥʦʩʪʴ 

ʘʢʢʫʤʫʣʠʨʦʚʘʪʴ ʬʠʥʘʥʩʦʚʳʝ ʨʝʩʫʨʩʳ ʠʟ ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ï ʩʦʙʩʪʚʝʥʥʳʭ ʠ ʟʘʝʤʥʳʭ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʬʠʥʘʥʩʦʚʦʛʦ ʨʳʥʢʘ ï ʜʣʷ ʪʝʢʫʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʨʘʟʚʠʪʠʷ, ʜʦʩʪʠʞʝʥʠʷ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʠ ʪʘʢʪʠʯʝʩʢʠʭ ʮʝʣʝʡ. 

ʂʣʶʯʝʚʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʬʠʥʘʥʩʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʢʦʤʧʘʥʠʠ ʷʚʣʷʝʪʩʷ ʝʝ ʩʧʦʩʦʙ-

ʥʦʩʪʴ ʛʝʥʝʨʠʨʦʚʘʪʴ ʧʨʠʙʳʣʴ. ʋʨʦʚʝʥʴ ʠ ʜʠʥʘʤʠʢʘ ʧʨʠʙʳʣʠ ʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʢʦʤʧʘ-

ʥʠʠ ʦʧʨʝʜʝʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʩʘʤʦʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʠʚʣʝʯʝʥʠʷ ʬʠʥʘʥʩʦʚʳʭ 

ʨʝʩʫʨʩʦʚ ʩ ʬʠʥʘʥʩʦʚʦʛʦ ʨʳʥʢʘ ï ʙʘʥʢʦʚʩʢʠʭ ʢʨʝʜʠʪʦʚ, ʵʤʠʩʩʠʠ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʦʙʣʠ-

ʛʘʮʠʡ ʠ ʘʢʮʠʡ. ʅʝ ʤʝʥʝʝ ʚʘʞʥʦʡ ʢʦʤʧʦʥʝʥʪʦʡ ʬʠʥʘʥʩʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʢʦʤʧʘʥʠʠ ʷʚ-

ʣʷʝʪʩʷ ʝʝ ʟʘʝʤʥʳʡ ʧʦʪʝʥʮʠʘʣ ï ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠʚʣʝʢʘʪʴ ʜʦʣʛʦʚʦʡ ʢʘʧʠʪʘʣ, ʯʪʦ ʚ ʧʨʝ-

ʜʝʣʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʝʣʠʯʠʥʦʡ ʜʦʣʛʘ, ʢʦʪʦʨʳʡ ʢʦʤʧʘʥʠʷ ʩʧʦʩʦʙʥʘ ʦʙʩʣʫʞʠʪʴ ʙʝʟ 

ʫʱʝʨʙʘ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʤʧʘʥʠʠ, ʝʝ ʬʠʥʘʥʩʦʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ. 

ʌʠʥʘʥʩʦʚʳʡ ʧʦʪʝʥʮʠʘʣ ï ʩʪʨʘʪʝʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʦʤʧʘʥʠʠ. ɽʛʦ ʬʦʨʤʠʨʦ-

ʚʘʥʠʝ, ʧʦʜʜʝʨʞʘʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʩʥʦ ʫʚʷʟʘʥʦ ʩʦ ʩʪʨʘʪʝʛʠʝʡ ʨʘʟʚʠʪʠʷ ʢʦʤʧʘʥʠʠ, 

ʝʝ ʬʠʥʘʥʩʦʚʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ, ʧʣʘʥʠʨʦʚʘʥʠʝʤ ʩʪʨʫʢʪʫʨʳ ʢʘʧʠʪʘʣʘ, ʝʛʦ ʠʩʪʦʯʥʠʢʦʚ. 

ʆʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ ʵʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʤʝʝʪ ʜʣʷ ʨʘʩʪʫʱʠʭ, ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʢʦʤʧʘ-

ʥʠʡ, ʨʝʘʣʠʟʫʶʱʠʭ ʩʪʨʘʪʝʛʠʶ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʨʦʩʪʘ, ʯʪʦ ʪʨʝʙʫʝʪ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ 

ʬʠʥʘʥʩʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʢʦʤʧʘʥʠʠ ʩ ʠʥʚʝʩʪʠʮʠʦʥʥʳʤ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʢʦʤʧʘʥʠʠ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ 

ʜʠʩʢʫʩʩʠʦʥʥʳʤ ʚʦʧʨʦʩʦʤ, ʯʪʦ ʦʪʨʘʞʝʥʦ ʚ ʪʘʙʣ. 2. 

ʊʘʙʣʠʮʘ 2 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʢʦʤʧʘʥʠʠ,  

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ 

ɸʚʪʦʨʳ ɺʘʨʠʘʥʪʳ ʦʧʨʝʜʝʣʝʥʠʷ  

ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʐʚʘʢʦʚ ɽ.ɽ., ʊʨʦʮʢʦʚ-

ʩʢʠʡ ɸ.ʗ. [6] 

çʀʥʚʝʩʪʠʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ï ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʨʝ-

ʩʫʨʩʦʚ, ʘ ʪʘʢʞʝ ʫʩʣʦʚʠʡ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʠʭ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʣʦʞʝ-

ʥʠʷè. 

çʉʫʱʥʦʩʪʴ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥ ʦʪʨʘ-

ʞʘʝʪ ʥʝ ʪʦʣʴʢʦ ʩʦʚʦʢʫʧʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʫʙʲʝʢʪʦʚ ʢ 

ʚʣʦʞʝʥʠʶ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʢʦʥʢʨʝʪʥʳʝ ʧʨʦʝʢʪʳ, ʥʦ ʠ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʜʘʥʥʦʛʦ ʩʫʙʲʝʢʪʘ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʦʩʚʦʝʥʠʶ 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚè. 

ʄʫʨʘʚʴʝʚʘ ʅ.ʅ. [7] çʀʥʚʝʩʪʠʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʘʞʥʝʡʰʫʶ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʫ ʩʦʩʪʦʷʥʠʷ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʥʳʭ ʚʦʟ-

ʤʦʞʥʦʩʪʝʡ ʠ ʠʩʪʦʯʥʠʢʦʚ ʨʘʟʚʠʪʠʷ ʢʦʤʤʝʨʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʷʚʣʷ-

ʝʪʩʷ ʨʝʰʘʶʱʠʤ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʦʨʛʘʥʠʟʘʮʠʠ, 

ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʜʨʫʛʠʭ ʝʝ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦ-

ʩʪʝʡ (ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ, ʬʠʥʘʥʩʦʚʳʭ, ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʠ ʧʨ.) ʟʘ ʩʯʝʪ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠè. 

ʂʘʨʤʦʚ ʈ.ɸ.  

[8] 

çʀʥʚʝʩʪʠʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ï ʵʪʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʦʙ-

ʩʪʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ ʠ ʧʦʟʚʦʣʷʶʱʠʭ 

ʜʦʙʠʪʴʩʷ ʦʞʠʜʘʝʤʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʧʨʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʠ. ʀʥʚʝʩʪʠʮʠ-

ʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʫʙʲ-

ʝʢʪʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʥʝʢʠʡ ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʧʨʦʝʢʪ ʙʝʟ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʘʝʤʥʦʛʦ ʢʘʧʠʪʘʣʘè. 



ʉʢʦʙʝʣʝʚʘ ʀ.ʇ., ɹʫʥʘʢʦʚʘ ɽ.ɺ., ʂʦʪʦʚ ʉ.ɸ. 

ʌʠʥʘʥʩʦʚʦ-ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʪʨʫʢʪʫʨ ʥʘ » 
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ɸʚʪʦʨʳ ɺʘʨʠʘʥʪʳ ʦʧʨʝʜʝʣʝʥʠʷ  

ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʃʙʦʚʘ ɽ.ʉ. [9] çʀʥʚʝʩʪʠʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʧʦʥʠʤʘʝʪʩʷ ʢʘʢ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞ-

ʥʳʡ ʦʙʲʝʤ ʚʥʝʰʥʠʭ (ʙʘʥʢʦʚʩʢʠʝ ʟʘʡʤʳ ʠ ʢʨʝʜʠʪʳ, ʚʳʧʫʩʢ ʮʝʥʥʳʭ 

ʙʫʤʘʛ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʩʫʙʩʠʜʠʠ) ʠ ʚʥʫʪʨʝʥʥʠʭ (ʘʤʦʨʪʠʟʘʮʠʦʥʥʳʝ 

ʦʪʯʠʩʣʝʥʠʷ, ʥʝʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʧʨʠʙʳʣʴ) ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ, 

ʘʢʢʫʤʫʣʠʨʦʚʘʥʥʳʭ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ, ʩʦʟʜʘʚʘʝʤʳʡ ʩ ʮʝʣʴʶ ʥʘʢʦʧʣʝʥʠʷ 

ʠ ʧʦʟʚʦʣʷʶʱʠʡ ʜʦʙʠʪʴʩʷ ʦʞʠʜʘʝʤʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʧʨʠ ʠʤʝʶʱʠʭʩʷ ʚʦʟ-

ʤʦʞʥʦʩʪʷʭè. 

ɹʝʟʣʝʧʢʠʥʘ ʅ.ɺ. [10] çʀʥʚʝʩʪʠʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʷʚʣʷʝʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʨʝʩʫʨʩʥʦʡ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʦʡ. ʈʝʩʫʨʩʳ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʨʘʟ-

ʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʠ ʫʩʪʨʝʤʠʪʴʩʷ ʚ ʨʘʟʥʳʝ ʩʬʝʨʳ ʠ ʦʙʲʝʢʪʳ ʚ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪ ʠʭ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠè.  

ʀʩʪʦʯʥʠʢ: ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ ʥʘ ʦʩʥʦʚʘʥʠʠ [6, 7, 8, 9, 10]. 

 

ɺʩʝ ʘʚʪʦʨʳ ʦʧʨʝʜʝʣʷʶʪ ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʢʘʢ ʨʝʩʫʨʩʥʫʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʢʦʤʧʘʥʠʠ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʥʝʢʦʨʨʝʢʪʥʦʩʪʴ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʂʘʨʤʦʚʘ ʈ.ɸ. [8], ʩʫʞʘʶʱʝʛʦ ʧʦʥʷʪʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʜʦ ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʩʦʙʩʪʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ.  

ʇʦʜ ʠʥʚʝʩʪʠʮʠʦʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʘʚʪʦʨʘʤʠ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ ʧʦʥʠʤʘʝʪʩʷ ʩʧʦ-

ʩʦʙʥʦʩʪʴ ʢʦʤʧʘʥʠʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʜʦʩʪʠʞʝʥʠʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʮʝʣʝʡ ʥʘ ʦʩʥʦʚʝ ʵʬʬʝʢ-

ʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ. ʀʥʚʝʩʪʠʮʠʦʥʥʳʡ 

ʧʦʪʝʥʮʠʘʣ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʤʧʘʥʠʠ ʧʦ ʘʢʢʫʤʫʣʷʮʠʠ ʠ ʵʬʬʝʢʪʠʚʥʦʤʫ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʶ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʩʪʦʠʤʦʩʪʠ ʢʦʤʧʘʥʠʠ. 

ɼʘʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʦʪʨʘʞʘʝʪ ʜʚʦʡ-

ʩʪʚʝʥʥʫʶ ʧʨʠʨʦʜʫ ʵʪʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʚʢʣʶʯʘʶʱʝʡ ʠʩʪʦʯʥʠʢʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʚʝ-

ʩʪʠʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ (ʩʦʙʩʪʚʝʥʥʳʝ ʠ ʟʘʝʤʥʳʝ), ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʥʘʧʨʘʚʣʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ. ɸʥʘʣʦʛʠʯʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʧʨʠʜʝʨʞʠʚʘʶʪʩʷ ʐʚʘʢʦʚ ɽ.ɽ., ʊʨʦʮʢʦʚʩʢʠʡ ɸ.ʗ. [6], G. Hartmann [11] ʠ ʨʷʜ ʜʨʫʛʠʭ ʠʩ-

ʩʣʝʜʦʚʘʪʝʣʝʡ. 

ʀʥʚʝʩʪʠʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ʩʣʫʞʘʪ ʠʩʪʦʯʥʠʢʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʦ-

ʪʝʥʮʠʘʣʘ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʬʠʥʘʥʩʦʚʳʝ ʨʝʩʫʨʩʳ ʢʦʤʧʘʥʠʠ ï ʛʣʘʚʥʳʡ ʠʩʪʦʯʥʠʢ ʝʝ ʠʥ-

ʚʝʩʪʠʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ; ʧʨʠ ʵʪʦʤ ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ʜʦʣʞʥʳ ʙʳʪʴ ʩʙʘʣʘʥʩʠʨʦ-

ʚʘʥʳ ʥʝ ʪʦʣʴʢʦ ʩ ʬʠʥʘʥʩʦʚʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʥʦ ʠ ʩ ʠʥʚʝʩʪʠʮʠʦʥʥʳʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ 

ʢʦʤʧʘʥʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʦʨʤʠʨʫʝʪʩʷ ʙʦʣʝʝ ʩʣʦʞʥʘʷ ʢʘʪʝʛʦʨʠʷ ï ʬʠʥʘʥʩʦʚʦ-ʠʥʚʝ-

ʩʪʠʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʢʦʤʧʘʥʠʠ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʙʘʣʘʥʩʘ ʝʝ 

ʢʦʤʧʦʥʝʥʪʦʚ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʮʝʣʝʡ.  

ʉʣʘʙʳʡ ʬʠʥʘʥʩʦʚʳʡ ʧʦʪʝʥʮʠʘʣ ʢʦʤʧʘʥʠʠ ʦʛʨʘʥʠʯʠʚʘʝʪ ʨʝʘʣʠʟʘʮʠʶ ʝʝ ʠʥʚʝʩʪʠʮʠ-

ʦʥʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ, ʩʥʠʞʘʷ ʦʙʱʠʡ ʫʨʦʚʝʥʴ ʬʠʥʘʥʩʦʚʦ-ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʙʠʟʥʝʩʘ, ʚʦʟʤʦʞʥʦʩʪʠ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʢʦʤʧʘʥʠʠ. ʉʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʧʨʝʚʳʰʝʥʠʝ ʬʠ-

ʥʘʥʩʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʥʘʜ ʠʥʚʝʩʪʠʮʠʦʥʥʳʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʢʦʤʧʘʥʠʠ ʷʚʣʷʝʪʩʷ ʩʠʛʥʘ-

ʣʦʤ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʩʪʨʘʪʝʛʠʠ ʢʦʤʧʘʥʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ, ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʝʝ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʨʝʘʣʠʟʘʮʠʠ ʠ ʨʘʩʰʠʨʝʥʠʷ ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ.  

ʉʦʟʜʘʥʠʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʪʨʫʢʪʫʨ ʠʛʨʘʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ 

ʧʦʚʳʰʝʥʠʠ ʬʠʥʘʥʩʦʚʦ-ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʙʠʟʥʝʩʘ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʫʚʝʣʠ-

ʯʝʥʠʝʤ ʬʠʥʘʥʩʦʚʦʡ ʤʦʱʠ ʦʙʲʝʜʠʥʝʥʠʷ, ʨʦʩʪʝ ʤʘʩʰʪʘʙʘ ʙʠʟʥʝʩʘ, ʧʦʚʳʰʝʥʠʠ ʝʛʦ ʠʥʚʝ-

ʩʪʠʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʌʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʦʩʥʦʚʦʡ ʵʪʦʛʦ ʧʦʚʳʰʝʥʠʷ ʷʚʣʷʝʪʩʷ ʨʦʩʪ 

ʤʘʩʰʪʘʙʘ ʙʠʟʥʝʩʘ ʠ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʠʥʝʨʛʠʷ ï ʦʧʝʨʘʮʠʦʥʥʘʷ, ʬʠʥʘʥʩʦʚʘʷ, 

ʫʧʨʘʚʣʝʥʯʝʩʢʘʷ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʠ ʜʨ. (ʪʘʙʣ. 3).  



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 61, 2019 ʛ. 

ʈʘʟʜʝʣ III . ʌʠʥʘʥʩʦʚʳʝ ʠ ʫʯʝʪʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʢʠ 
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ʊʘʙʣʠʮʘ 3 

ɺʠʜʳ ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʙʠʟʥʝʩʘ  

ʂʨʠʪʝʨʠʡ  

ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ɺʠʜ ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ 

ɺʠʜ ʠʥʪʝʛʨʠʨʫʝʤʳʭ 

ʨʝʩʫʨʩʦʚ 

1. ʆʧʝʨʘʮʠʦʥʥʘʷ ʩʠʥʝʨʛʠʷ. ɻʣʘʚʥʳʡ ʬʘʢʪʦʨ, ʝʝ ʬʦʨʤʠʨʫʶʱʠʡ ï ʵʬʬʝʢʪ 

ʤʘʩʰʪʘʙʘ. ɺʳʨʘʞʘʝʪʩʷ ʚ ʨʦʩʪʝ ʧʨʦʜʘʞ ʠ ʩʥʠʞʝʥʠʠ ʟʘʪʨʘʪ ʀʂʉ. 

2. ʌʠʥʘʥʩʦʚʘʷ ʩʠʥʝʨʛʠʷ ï ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʫʚʝʣʠʯʝʥʠʠ ʜʝʥʝʞʥʳʭ ʧʦʪʦʢʦʚ 

ʠ ʩʥʠʞʝʥʠʠ ʩʪʦʠʤʦʩʪʠ ʧʨʠʚʣʝʯʝʥʠʷ ʢʘʧʠʪʘʣʘ ʦʙʲʝʜʠʥʝʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ.  

3. ʀʥʚʝʩʪʠʮʠʦʥʥʘʷ ʩʠʥʝʨʛʠʷ ï ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʠʥʪʝʛʨʘʮʠʠ ʚ ʚʠʜʝ ʵʢʦʥʦ-

ʤʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʨʠ-

ʚʣʝʯʝʥʠʷ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

4. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʥʝʨʛʠʷ ï ʬʦʨʤʠʨʫʝʪʩʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʙʱʠʭ 

ʢʘʥʘʣʦʚ ʠʥʬʦʨʤʘʮʠʠ, ʠʭ ʨʘʮʠʦʥʘʣʠʟʘʮʠʠ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʦʙʨʝʪʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʨʳʥʢʘʭ ʠ ʢʦʥʢʫʨʝʥ-

ʪʘʭ. 

5. ʂʘʜʨʦʚʘʷ ʩʠʥʝʨʛʠʷ ï ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʦʤʘʥʜʳ ʢʚʘʣʠʬʠ-

ʮʠʨʦʚʘʥʥʳʭ ʤʝʥʝʜʞʝʨʦʚ, ʚʢʣʶʯʘʶʱʝʡ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʚʩʝʭ ʬʠʨʤ ʠʥʪʝ-

ʛʨʠʨʦʚʘʥʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʝʨʩʦʥʘʣʘ, 

ʧʨʦʚʝʜʝʥʠʷ ʩʦʚʤʝʩʪʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʪʨʝʥʠʥʛʦʚ ʠ ʪ.ʜ. 

6. ʉʠʥʝʨʛʠʷ ʤʝʥʝʜʞʤʝʥʪʘ (ʠʣʠ ʫʧʨʘʚʣʝʥʯʝʩʢʘʷ ʩʠʥʝʨʛʠʷ) ï ʨʝʘʣʠʟʫʝʪʩʷ 

ʟʘ ʩʯʝʪ ʩʦʟʜʘʥʠʷ ʝʜʠʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ. 

ɺʠʜʳ ʙʠʟʥʝʩʘ, ʚʭʦ-

ʜʷʱʠʝ ʚ ʠʥʪʝʛʨʠʨʦ-

ʚʘʥʥʫʶ ʢʦʨʧʦʨʘʮʠʶ  

1. ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʩʠʥʝʨʛʠʷ ï ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʦʙʲʝʜʠʥʝʥʠʠ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʚʟʘʠʤʥʳʭ ʧʦʩʪʘʚʦʢ; 

2. ʀʥʥʦʚʘʮʠʦʥʥʘʷ ʩʠʥʝʨʛʠʷ ï ʧʨʦʷʚʣʷʝʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʚʟʘʠʤʥʦʛʦ ʦʙʤʝʥʘ 

ʠʥʥʦʚʘʮʠʷʤʠ ʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʤʝʞʜʫ ʢʦʤʧʘʥʠʷʤʠ ʀʂʉ.  

3. ʄʘʨʢʝʪʠʥʛʦʚʘʷ ʩʠʥʝʨʛʠʷ ï ʬʦʨʤʠʨʫʝʪʩʷ ʧʨʠ ʦʙʲʝʜʠʥʝʥʠʠ ʩʠʩʪʝʤʳ 

ʤʘʨʢʝʪʠʥʛʘ ʚ ʀʂʉ, ʧʨʠ ʦʩʚʦʝʥʠʠ ʥʦʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʚʳ-

ʭʦʜʝ ʥʘ ʥʦʚʳʝ ʨʳʥʢʠ. 

ʋʨʦʚʝʥʴ ʩʠʩʪʝʤʥʦ-

ʩʪʠ ʠʥʪʝʛʨʘʮʠʠ 

1. ʉʠʩʪʝʤʥʘʷ ʩʠʥʝʨʛʠʷ ï ʚʦʟʥʠʢʘʝʪ, ʚʦ-ʧʝʨʚʳʭ, ʟʘ ʩʯʝʪ ʦʙʲʝʜʠʥʝʥʠʷ ʢʦʤ-

ʧʘʥʠʡ ʧʦ ʮʝʧʦʯʢʝ ʩʦʟʜʘʥʠʷ ʮʝʥʥʦʩʪʝʡ, ʘ, ʚʦ-ʚʪʦʨʳʭ, ʟʘ ʩʯʝʪ ʮʝʥʪʨʘʣʠʟʘ-

ʮʠʠ ʦʪʜʝʣʴʥʳʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ.  

2. ʉʠʥʝʨʛʠʷ ʦʪ ʧʝʨʝʥʦʩʘ ʢʦʤʧʝʪʝʥʮʠʠ, ʧʨʦʷʚʣʷʶʱʘʷʩʷ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ 

ʦʜʥʘ ʠʟ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʢʦʤʧʘʥʠʡ ʚʣʘʜʝʝʪ ʫʥʠʢʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʮʠʝʡ, 

ʩʧʦʩʦʙʥʦʡ ʦʙʝʩʧʝʯʠʪʴ ʧʦʚʳʰʝʥʥʫʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʀʂʉ.  

ʉʬʝʨʘ ʬʦʨʤʠʨʦʚʘ-

ʥʠʷ ʩʠʥʝʨʛʠʠ 

1. ɺʥʫʪʨʠʢʦʨʧʦʨʘʪʠʚʥʘʷ ʩʠʥʝʨʛʠʷ ï ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʢʦʤ-

ʧʘʥʠʡ ʛʨʫʧʧʳ. 

2. ɺʥʝʰʥʷʷ ʩʠʥʝʨʛʠʷ, ʬʦʨʤʠʨʫʶʱʘʷʩʷ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʀʂʉ ʩ ʚʥʝʰ-

ʥʠʤʠ ʢʦʥʪʨʘʛʝʥʪʘʤʠ. 

ʀʩʪʦʯʥʠʢ: ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ ʥʘ ʦʩʥʦʚʘʥʠʠ [12, 13, 14, 15]. 

 

ɻʣʘʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʧʦʚʳʰʝʥʠʝ ʬʠʥʘʥʩʦʚʦ-ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʙʠʟʥʝʩ-ʩʪʨʫʢʪʫʨ, ʚʳʨʘʞʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 

ï ʧʦʚʳʰʝʥʠʠ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʩʰʠʨʝʥʠʷ ʠ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʙʠʟʥʝʩʘ, ʢʦʪʦʨʳʝ ʩʫʱʝʩʪʚʝʥʥʦ ʚʦʟʨʘʩʪʘʶʪ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʘ ʩʯʝʪ ʜʦ-

ʩʪʫʧʥʦʩʪʠ ʰʠʨʦʢʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʬʠʥʘʥʩʦʚʳʭ ʨʳʥʢʦʚ;  

ï ʫʤʝʥʴʰʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʢʘʧʠʪʘʣʘ ʚ ʀʂʉ ʟʘ ʩʯʝʪ ʙʦʣʴʰʝʡ ʛʠʙʢʦʩʪʠ ʠʭ ʬʠʥʘʥʩʦʚʦʡ 

ʩʪʨʫʢʪʫʨʳ; 

ï ʩʥʠʞʝʥʠʝ ʩʪʝʧʝʥʠ ʚʣʠʷʥʠʷ ʜʝʣʦʚʳ ʨʠʩʢʦʚ ʥʘ ʚʦʣʘʪʠʣʴʥʦʩʪʴ ʜʦʭʦʜʦʚ ʠʥʪʝʛʨʠʨʦ-

ʚʘʥʥʳʭ ʩʪʨʫʢʪʫʨ, ʯʪʦ ʦʢʘʟʳʚʘʝʪ ʧʦʟʠʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʪʦʠʤʦʩʪʴ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʠʤʠ 

ʢʘʧʠʪʘʣʘ;  

ï ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʬʠʥʘʥʩʦʚʦ-ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʛʝʥʝʨʠʨʫʝʤʳʭ 

ʚ ʢʦʤʧʘʥʠʷʭ ʛʨʫʧʧʳ, ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ, ʢʨʫʧʥʳʭ; 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʦʨʪʬʝʣʷ; 

ï ʨʦʩʪʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦʣʫʯʝʥʠʷ ʥʘʣʦʛʦʚʳʭ ʧʨʝʬʝʨʝʥʮʠʡ. 



ʉʢʦʙʝʣʝʚʘ ʀ.ʇ., ɹʫʥʘʢʦʚʘ ɽ.ɺ., ʂʦʪʦʚ ʉ.ɸ. 

ʌʠʥʘʥʩʦʚʦ-ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʪʨʫʢʪʫʨ ʥʘ » 
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ʈʝʘʣʠʟʘʮʠʷ ʥʘʟʚʘʥʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʠʥʪʝʛʨʘʮʠʠ ʟʘʚʠʩʠʪ ʦʪ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ 

ʬʘʢʪʦʨʦʚ ʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʦʪ ʩʧʦʩʦʙʘ ʠʥʪʝʛʨʘʮʠʠ ï ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ, ʚʝʨʪʠʢʘʣʴʥʦʡ, ʢʦʥ-

ʛʣʦʤʝʨʘʪʥʦʡ (ʪʘʙʣ. 4). ɺ ʟʘʨʫʙʝʞʥʳʭ ʠʩʩʩʣʝʜʦʚʘʥʠʷʭ ʵʪʠʤ ʚʦʧʨʦʩʘʤ ʫʜʝʣʷʝʪʩʷ ʟʥʘʯʠ-

ʪʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ [ʥʘʧʨʠʤʝʨ, 16, 17, 18 ʠ ʜʨ.]. 

ʊʘʙʣʠʮʘ 4 

ʆʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʬʠʥʘʥʩʦʚʦ-ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʧʨʠ ʨʘʟʥʳʭ ʚʠʜʘʭ ʠʥʪʝʛʨʘʮʠʠ ʙʠʟʥʝʩʘ 

ʆʩʦʙʝʥʥʦʩʪʠ ʚʠʜʦʚ ʠʥʪʝʛʨʘʮʠʠ 

ʙʠʟʥʝʩʘ 

ʉʧʝʮʠʬʠʢʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʬʠʥʘʥʩʦʚʦ-ʠʥʚʝʩʪʠ-

ʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ  

ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʙʠʟʥʝʩ-ʩʪʨʫʢʪʫʨʳ 

ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ï ʧʨʦʮʝʩʩ ʦʙʲʝʜʠʥʝʥʠʝ ʦʜʥʦʨʦʜʥʳʭ ʧʦ ʦʪʨʘʩʣʝʚʦʤʫ ʧʨʠʟʥʘʢʫ ʙʠʟ-

ʥʝʩʦʚ, ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʢʦʥʢʫʨʝʥʪʦʚ ʚ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʭ. 

ï ʨʘʩʰʠʨʝʥʠʝ ʨʳʥʢʘ ʠ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʥʘ 

ʥʝʤ; 

ï ʧʦʚʳʰʝʥʠʝ ʦʧʝʨʘʮʠʦʥʥʦʡ ʠ ʠʥʳʭ ʬʦʨʤ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʘ ʩʯʝʪ ʩʠʥʝʨʛʠʠ ʠ ʨʝʘʣʠʟʘ-

ʮʠʠ ʵʬʬʝʢʪʘ ʤʘʩʰʪʘʙʘ; 

ï ʧʨʝʚʘʣʠʨʦʚʘʥʠʝ ʩʪʨʝʤʣʝʥʠʷ ʢ ʨʝʘʣʠʟʘʮʠʠ 

ʤʦʥʦʧʦʣʠʩʪʠʯʝʩʢʦʡ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʥʘʜ 

ʩʪʨʘʪʝʛʠʝʡ ʤʠʥʠʤʠʟʘʮʠʠ ʠʟʜʝʨʞʝʢ, ʯʪʦ ʧʦ-

ʚʳʰʘʝʪ ʟʥʘʯʠʤʦʩʪʴ ʮʝʥʦʚʦʡ ʧʦʣʠʪʠʢʠ. 

ï ʧʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨ-

ʩʦʚ ʛʨʫʧʧʳ ʠ ʝʝ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ; 

ï ʨʘʩʰʠʨʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʤʝ-

ʶʱʝʛʦʩʷ ʢʘʧʠʪʘʣʘ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ ʠʥʪʝʛʨʘ-

ʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ; 

ï ʫʚʝʣʠʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʛʝʥʝʨʘʮʠʠ ʬʠʥʘʥʩʦ-

ʚʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʠ ʦʪʜʘʯʠ ʥʘ ʚʦʞʝʥʥʳʡ ʢʘʧʠʪʘʣ, 

ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʠ ʨʦʩʪ ʚʦʟʤʦʞʥʦʩʪʝʡ ʢ ʩʘʤʦʬʠ-

ʥʘʥʩʠʨʦʚʘʥʠʶ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʙʠʟʥʝʩʘ; 

ï ʩʥʠʞʝʥʠʝ ʥʝʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʠ ʯʘʩʪʠʯʥʦʝ 

ʦʛʨʘʥʠʯʝʥʠʝ ʚʣʠʷʥʠʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʨʠʩʢʘ ʥʘ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʤʧʘʥʠʠ; 

ï ʫʩʠʣʝʥʠʝ ʢʦʥʢʫʨʝʥʪʥʦʡ ʧʦʟʠʮʠʠ ʙʠʟʥʝʩʘ ʚ ʯʘ-

ʩʪʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʥʘ ʬʠ-

ʥʘʥʩʦʚʳʭ ʨʳʥʢʘʭ; 

ï ʨʦʩʪ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʟʘ ʩʯʝʪ ʫʚʝʣʠ-

ʯʝʥʠʷ ʬʠʥʘʥʩʦʚʦ-ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʠ 

ʩʥʠʞʝʥʠʷ ʩʪʦʠʤʦʩʪʠ ʢʘʧʠʪʘʣʘ. 

ɺʝʨʪʠʢʘʣʴʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ï ʧʨʦʮʝʩʩ ʦʙʲʝʜʠʥʝʥʠʷ ʢʦʤʧʘʥʠʡ ʚ ʮʝʧʦʯʢʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʦʠʤʦ-

ʩʪʠ (ʮʝʥʥʦʩʪʠ) ʧʦ ʦʪʜʝʣʴʥʳʤ ʚʠʜʘʤ ʪʦʚʘʨʦʚ ʠʣʠ ʫʩʣʫʛ ʠ ʨʘʟʚʠʪʠʷ ʵʪʦʡ ʮʝʧʦʯʢʠ  

ï ʩʪʨʘʪʝʛʠʯʝʩʢʘʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʢʦʦʨʜʠ-

ʥʘʮʠʷ ʢʦʤʧʘʥʠʡ ʛʨʫʧʧʳ; 

ï ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʚ ʫʩʣʦʚʠʷʭ ʨʝʘʣʠʟʘʮʠʠ 

ʵʬʬʝʢʪʘ ʤʘʩʰʪʘʙʘ, ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ ʩʠʥʝʨ-

ʛʝʪʠʯʝʩʢʠʤʠ ʵʬʬʝʢʪʘʤʠ ʨʘʟʣʠʯʥʦʛʦ ʧʨʷʜʢʘ, 

ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʠ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʡ ʩʬʝʨʘʭ; 

ï ʫʩʠʣʝʥʠʝ ʢʦʥʪʨʦʣʷ ʥʘʜ ʧʨʝʜʣʦʞʝʥʠʝʤ ʥʘ 

ʨʳʥʢʝ; 

ï ʨʘʩʰʠʨʝʥʠʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦ-

ʩʪʝʡ ʀʂʉ ʚ ʯʘʩʪʠ ʨʝʩʪʨʫʢʪʫʨʠʟʘʮʠʠ ʠ ʦʧʪʠ-

ʤʠʟʘʮʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʨʦʣʠ ʦʪʜʝʣʴʥʳʭ 

ʫʯʘʩʪʥʠʢʦʚ ʠʥʪʝʛʨʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ï ʨʘʩʰʠʨʝʥʠʝ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ 

ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʬʠʥʘʥʩʦʚʦ-

ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʨʘʤʢʘʭ ʀʂʉ; 

ï ʧʦʚʳʰʝʥʠʝ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʢʦʦʨʜʠʥʘʮʠʠ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʚʣʝʢʘʝʤʳʭ ʫʯʘʩʪʥʠʢʘʤʠ ʛʨʫʧʧʳ 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʠ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ; 

ï ʩʥʠʞʘʝʪ ʨʠʩʢʠ ʬʠʥʘʥʩʦʚʳʭ ʟʘʪʨʫʜʥʝʥʠʡ ʚ ʮʝ-

ʧʦʯʢʝ ʩʪʦʠʤʦʩʪʠ, ʥʝʩʫʱʠʝ ʦʧʝʨʘʮʠʦʥʥʳʝ ʨʠʩʢʠ 

ʚʩʝʤ ʫʯʘʩʪʥʠʢʘʤ;  

ï ʧʨʠʤʝʥʝʥʠʝ ʦʩʦʙʦʡ ʤʝʪʦʜʦʣʦʛʠʠ ʥʘʣʦʛʦʚʦʛʦ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʪʨʘʥʩʬʝʨʪʥʳʭ ʮʝʥ. 

ɼʠʚʝʨʩʠʬʠʮʠʨʦʚʘʥʥʘʷ (ʢʦʥʛʣʦʤʝʨʘʪʥʘʷ) ʠʥʪʝʛʨʘʮʠʷ ï ʧʨʦʮʝʩʩ ʦʙʲʝʜʠʥʝʥʠʷ ʧʦʜ ʝʜʠʥʳʤ ʩʪʨʘ-

ʪʝʛʠʯʝʩʢʠʤ ʠ ʬʠʥʘʥʩʦʚʳʤ ʫʧʨʘʚʣʝʥʠʝʤ ʙʠʟʥʝʩ-ʩʪʨʫʢʪʫʨ, ʥʝ ʠʤʝʶʱʠʭ ʤʝʞʜʫ ʩʦʙʦʡ ʧʨʷʤʳʭ 

ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ ʚ ʨʘʤʢʘʭ ʦʪʨʘʩʣʝʚʳʭ ʠʣʠ ʪʦʚʘʨʥʳʭ ʦʪʥʦʰʝʥʠʡ. 

ï ʨʦʩʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʨʝʘʣʠʟʘʮʠʷ ʵʬ-

ʬʝʢʪʘ ʤʘʩʰʪʘʙʘ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ, ʧʨʝʠʤʫ-

ʱʝʩʪʚʝʥʥʦ, ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʠ ʬʠʥʘʥʩʦʚʦʡ 

ʩʠʥʝʨʛʠʝʡ; 

ï ʧʦʚʳʰʝʥʠʝ ʛʠʙʢʦʩʪʠ ʙʠʟʥʝʩʘ ʚ ʯʘʩʪʠ ʧʨʠ-

ʚʷʟʢʠ ʢ ʨʳʥʢʘʤ, ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʝʭʦʜʘ ʚ 

ʙʦʣʝʝ ʬʠʥʘʥʩʦʚʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʝ ʦʪʨʘʩʣʠ. 

ï ʨʘʩʰʠʨʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʠ-

ʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ ʟʘ ʩʯʝʪ ʨʝʘʣʠʟʘʮʠʠ ʚ ʙʠʟʥʝʩ-

ʩʪʨʘʪʝʛʠʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʧʨʝʠʤʫʱʝʩʪʚ ʬʠʥʘʥ-

ʩʦʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ; 

ï ʩʥʠʞʝʥʠʝ ʥʝʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʨʠʩʢʘ ʟʘ ʩʯʝʪ ʨʝ-

ʘʣʠʟʘʮʠʠ ʵʬʬʝʢʪʘ ʧʦʨʪʬʝʣʷ;  



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 61, 2019 ʛ. 
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ʀʩʪʦʯʥʠʢ: ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ. 

 

ʅʘ ʚʦʜʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʈʦʩʩʠʠ ʨʝʘʣʠʟʫʶʪʩʷ ʚʩʝ ʩʧʦʩʦʙʳ ʠʥʪʝʛʨʘʮʠʠ; ʧʨʠʯʠʥʳ ʠ ʨʝ-

ʟʫʣʴʪʘʪʳ ʪʘʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʦʪʨʘʞʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʘʚʪʦʨʦʚ 

[19, 20]. ɺ ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʭʘʨʘʢʪʝʨʥʳ ʩʦʟʜʘʥʠʝ ʤʥʦʛʦʫʨʦʚʥʝʚʳʭ 

ʭʦʣʜʠʥʛʦʚʳʭ ʩʪʨʫʢʪʫʨ, ʪʝʥʜʝʥʮʠʷ ʠʥʪʝʛʨʘʮʠʠ ʢʦʨʧʦʨʘʮʠʡ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʝʢʪʦʨʘ (ʦʩʦ-

ʙʝʥʥʦ ʩʫʜʦʭʦʜʥʳʭ ʢʦʤʧʘʥʠʡ ʠ ʧʦʨʪʦʚ) ʩ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʤ ʙʠʟʥʝʩʦʤ ʨʝʩʫʨʩʦʧʨʦʠʟ-

ʚʦʜʷʱʠʭ ʦʪʨʘʩʣʝʡ; ʪʨʘʥʩʥʘʮʠʦʥʘʣʠʟʘʮʠʷ ʠ ʜʠʚʝʨʩʠʬʠʢʘʮʠʷ ʥʘʧʨʘʚʣʝʥʠʡ ʪʨʘʥʩʧʦʨʪ-

ʥʦʛʦ ʙʠʟʥʝʩʘ [21], ʘ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʠ ʙʦʣʝʝ ʰʠʨʦʢʘʷ ʜʠʚʝʨʩʠʬʠʢʘʮʠʷ, ʧʨʝʜʫʩʤʘʪʨʠʚʘ-

ʶʱʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʥʝ ʩʚʷʟʘʥʥʫʶ ʩ ʪʨʘʥʩʧʦʨʪʦʤ (ʚʢʣʶʯʘʷ, ʥʘʧʨʠʤʝʨ, ʦʧʝʨʘʮʠʠ ʩ ʥʝ-

ʜʚʠʞʠʤʦʩʪʴʶ, ʦʢʘʟʘʥʠʝ ʛʦʩʪʠʥʠʯʥʳʭ ʫʩʣʫʛ ʠ ʜʨ.).  

ʆ ʧʦʚʳʰʝʥʠʠ ʬʠʥʘʥʩʦʚʦ-ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʙʠʟʥʝʩʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʥ-

ʪʝʛʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʚʦʜʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʠ ʨʦʩʪʝ ʤʘʩʰʪʘʙʦʚ ʙʠʟʥʝʩʘ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʝ ʝʛʦ ʢʣʶʯʝʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ï ʦʪʜʘʯʠ ʥʘ ʢʘ-

ʧʠʪʘʣ. ɺ ʪʘʙʣ. 5 ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʩʦʚʦʢʫʧʥʦʛʦ ʠ ʩʦʙʩʪʚʝʥ-

ʥʦʛʦ ʢʘʧʠʪʘʣʘ ʜʣʷ ʜʚʫʭ ʚʝʜʫʱʠʭ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʩʪʨʫʢʪʫʨ ʚ ʦʙʣʘʩʪʠ ʦʪʝʯʝʩʪʚʝʥ-

ʥʦʛʦ ʩʫʜʦʭʦʜʥʦʛʦ ʙʠʟʥʝʩʘ (ɻʨʫʧʧʳ) ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʦʩʥʦʚʥʦʡ (ʤʘʪʝʨʠʥʩʢʦʡ) ʢʦʤʧʘ-

ʥʠʝʡ ɻʨʫʧʧʳ.  

ʊʘʙʣʠʮʘ 5 

ʇʦʢʘʟʘʪʝʣʠ ʜʦʭʦʜʥʦʩʪʠ ʢʘʧʠʪʘʣʘ ʠ ʨʠʩʢʘ ʧʦʪʝʨʠ ʬʠʥʘʥʩʦʚʦʡ  

ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʫʜʦʭʦʜʥʦʛʦ ʙʠʟʥʝʩʘ (ʥʘ 01.01.2019 ʛ.) 

ʇʦʢʘʟʘʪʝʣʠ ʈʘʩʯʝʪʥʘʷ  

ʬʦʨʤʫʣʘ 

ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʝ  

ʧʘʨʦʭʦʜʩʪʚʦ 

ɺʦʣʞʩʢʦʝ 

ʧʘʨʦʭʦʜʩʪʚʦ 

ʀʥʪʝʛʨʠʨʦ-

ʚʘʥʥʘʷ 

ʩʪʨʫʢʪʫʨʘ 

(ɻʨʫʧʧʘ) 

ʆʩʥʦʚʥʘʷ 

ʢʦʤʧʘʥʠʷ 

ɻʨʫʧʧʳ 

ʀʥʪʝʛʨʠʨʦ-

ʚʘʥʥʘʷ 

ʩʪʨʫʢʪʫʨʘ 

(ɻʨʫʧʧʘ) 

ʆʩʥʦʚʥʘʷ 

ʢʦʤʧʘʥʠʷ 

ɻʨʫʧʧʳ 

ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ 

ʘʢʪʠʚʦʚ 

(ROA),% 

100Ö=
A

EBIT
ROA  18,37 18,08 9,96 4,94 

ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ 

ʩʦʙʩʪʚʝʥʥʦʛʦ ʢʘ-

ʧʠʪʘʣʘ 

(ROE), % 

100Ö=
ʉʂ

ʏʇ
ROɽ  27,36 18,08 31,67 9,06 

ʂʦʵʬʬʠʮʠʝʥʪ ʪʝ-

ʢʫʱʝʡ ʣʠʢʚʠʜʥʦ-

ʩʪʠ 
ʊʆ

ʊɸ
ʂ ʣʪ =..

 
1,61 3,11 1,05 1,56 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʧʦʢʨʳʪʠʷ % ʟʘ ʟʘ-

ʝʤʥʳʡ ʢʘʧʠʪʘʣ 
I

EBITDA
ʂʧ=

 10,85 55,7* 22,37 33,01 

* ï ʚ ʩʚʷʟʠ ʩ ʧʦʢʨʳʪʠʝʤ ʦʩʥʦʚʥʦʡ ʩʫʤʤʳ ʦʙʷʟʘʪʝʣʴʩʪʚ ʠ ʚʳʭʦʜʦʤ ʢʦʤʧʘʥʠʠ ʥʘ ʥʫʣʝʚʫʶ 

ʚʝʣʠʯʠʥʫ ʏʠʩʪʦʛʦ ʜʦʣʛʘ; 

ʀʩʪʦʯʥʠʢ: ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ ʥʘ ʙʘʟʝ ʬʠʥʘʥʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩ ʦʬʠʮʠʘʣʴʥʳʭ ʩʘʡ-

ʪʦʚ ʇɸʆ çʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʝ ʧʘʨʦʭʦʜʩʪʚʦè ʠ ʇɸʆ çɺʦʣʞʩʢʦʝ ʧʘʨʦʭʦʜʩʪʚʦè. 

 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: 

ROA ï ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʘʢʪʠʚʦʚ, %; 

EBIT ï ʦʧʝʨʘʮʠʦʥʥʘʷ ʧʨʠʙʳʣʴ, ʨʫʙ.; 

ɸ ï ʩʨʝʜʥʝʛʦʜʦʚʳʝ ʘʢʪʠʚʳ, ʨʫʙ.; 

ROɽ ï ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʩʦʙʩʪʚʝʥʥʦʛʦ ʢʘʧʠʪʘʣʘ (ʦʪʜʘʯʘ ʥʘ ʢʘʧʠʪʘʣ), %; 

ʏʇ ï ʯʠʩʪʘʷ ʧʨʠʙʳʣʴ, ʨʫʙ.; 



ʉʢʦʙʝʣʝʚʘ ʀ.ʇ., ɹʫʥʘʢʦʚʘ ɽ.ɺ., ʂʦʪʦʚ ʉ.ɸ. 

ʌʠʥʘʥʩʦʚʦ-ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʪʨʫʢʪʫʨ ʥʘ » 
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ʉʂ ï ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʚʝʣʠʯʠʥʘ ʩʦʙʩʪʚʝʥʥʦʛʦ ʢʘʧʠʪʘʣʘ, ʨʫʙ.; 

ʂʪ.ʣ. ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʢʫʱʝʡ ʣʠʢʚʠʜʥʦʩʪʠ;  

ʊɸ ï ʪʝʢʫʱʠʝ ʘʢʪʠʚʳ, ʨʫʙ.; 

ʊʆ ï ʪʝʢʫʱʠʝ ʦʙʷʟʘʪʝʣʴʩʪʚʘ, ʨʫʙ.; 

ʂʧ ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʢʨʳʪʠʷ ʧʨʦʮʝʥʪʦʚ ʟʘ ʟʘʝʤʥʳʡ ʢʘʧʠʪʘʣ;  

EBITDA ï ʦʧʝʨʘʮʠʦʥʥʘʷ ʧʨʠʙʳʣʴ ʩ ʫʯʝʪʦʤ ʘʤʦʨʪʠʟʘʮʠʦʥʥʳʭ ʦʪʯʠʩʣʝʥʠʡ, ʨʫʙ.; 

I ï ʧʨʦʮʝʥʪʳ ʢ ʫʧʣʘʪʝ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʝʝ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ 

ʦʪʜʘʯʠ ʥʘ ʢʘʧʠʪʘʣ ʜʣʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʛʨʫʧʧʳ ʢʦʤʧʘʥʠʡ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʝʝ ʤʘʪʝʨʠʥ-

ʩʢʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʯʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʠʥʪʝʛʨʘʮʠʠ ʥʘ ʩʧʦʩʦʙ-

ʥʦʩʪʴ ʛʝʥʝʨʠʨʦʚʘʥʠʷ ʠ ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʠʥʘʥʩʦʚʦ-ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʨʝʩʫʨ-

ʩʦʚ ʙʠʟʥʝʩʘ. ʇʨʠ ʵʪʦʤ ʨʠʩʢʠ ʣʠʢʚʠʜʥʦʩʪʠ ʠ ʨʠʩʢʠ ʧʦʢʨʳʪʠʷ ʧʨʦʮʝʥʪʦʚ ʟʘ ʟʘʝʤʥʳʡ ʢʘ-

ʧʠʪʘʣ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʦʤʧʘʥʠʷʤʠ ʜʣʷ ʦʙʥʦʚʣʝʥʠʷ ʬʣʦʪʘ, ʥʘʭʦʜʷʪʩʷ ʚ ʜʦʧʫʩʪʠʤʳʭ ʧʨʝ-

ʜʝʣʘʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʘ ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʘ (ʜʦʭʦʜʥʦʩʪʴ ʠ ʨʠʩʢ), ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʠʥʘʥʩʦʚʦ-ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ɻʨʫʧʧʳ ʢʦʤ-

ʧʘʥʠʡ, ʦʢʘʟʳʚʘʶʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʝʝ ʩʪʦʠʤʦʩʪʴ, ʦʙʫʩʣʦʚʣʝʥʥʫʶ ʠʥʪʝʛʨʘ-

ʮʠʝʡ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʚʳʰʝʥʠʝ ʬʠʥʘʥʩʦʚʦ-ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʥʘʟʚʘʥʥʳʭ ʢʦʤʧʘʥʠʡ ʜʦʩʪʠʛʥʫʪʦ, ʚ ʪʦʤ ʯʠʩʣʝ, ʟʘ ʩʯʝʪ ʤʝʨ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜ-

ʜʝʨʞʢʠ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʈʦʩʩʠʠ, ʧʦʩʢʦʣʴʢʫ ʠʥʪʝʛʨʘʮʠʷ ʣʠʰʴ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʤʝʨʝ 

ʦʙʝʩʧʝʯʠʣʘ ʩʦʭʨʘʥʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʩʫʜʦʭʦʜʥʦʛʦ ʙʠʟʥʝʩʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʠʥʪʝ-

ʛʨʠʨʦʚʘʥʥʳʝ ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʩʪʨʫʢʪʫʨʳ ʦʙʣʘʜʘʶʪ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʬʠʥʘʥʩʦʚʦʡ ʛʠʙʢʦ-

ʩʪʴʶ ʚ ʩʚʷʟʠ ʩ ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴʶ ʩʫʙʲʝʢʪʦʚ, ʛʝʥʝʨʠʨʫʶʱʠʭ ʧʨʠʙʳʣʴ, ʟʥʘʯʠʪʝʣʴʥʳʤ 

ʦʙʲʝʤʦʤ ʜʦʩʪʫʧʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʭ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ, 

ʧʨʝʜʝʣʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʬʠʥʘʥʩʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʩʪʨʫʢʪʫʨ ʥʝʜʦ-

ʩʪʘʪʦʯʥʳ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʛʨʘʤʤ ʦʙʥʦʚʣʝʥʠʷ ʬʣʦʪʘ.  

ʇʨʠ ʚʝʩʴʤʘ ʚʳʩʦʢʦʡ ʢʘʧʠʪʘʣʦʝʤʢʦʩʪʠ ʫʩʣʫʛ ʤʦʨʩʢʦʛʦ ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʜʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ, ʜʣʠʪʝʣʴʥʳʭ ʩʨʦʢʘʭ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʫʜʦʚ, ʚʳʩʦʢʦʡ ʢʦʥʢʫ-

ʨʝʥʮʠʠ ʩ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʘ ʠ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʦʙʦʩʪʨʠʣʠʩʴ ʬʫʥʜʘʤʝʥʪʘʣʴ-

ʥʳʝ ʧʨʦʙʣʝʤʳ ʤʦʜʝʨʥʠʟʘʮʠʠ ʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʩʫʜʦʭʦʜʥʦʛʦ 

ʙʠʟʥʝʩʘ ï ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʠ ʚʦʟʨʘʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʬʣʦʪʘ, ʥʝ ʦʪʚʝʯʘʶʱʝʛʦ ʥʦʚʦʡ ʩʪʨʫʢʪʫʨʝ ʠʟʤʝʥʠʚʰʠʭʩʷ ʛʨʫʟʦ-

ʧʦʪʦʢʦʚ, ʘ ʪʘʢʞʝ ʪʨʝʙʦʚʘʥʠʷʤ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʝʨʝʚʦʟʦʢ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʬʣʦʪʘ ʚ ʟʘ-

ʨʫʙʝʞʥʳʭ ʧʦʨʪʘʭ.  

ʉʫʱʝʩʪʚʫʶʱʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʝʜʠʥʠʮʘʭ ʬʣʦʪʘ ʫʩʠʣʠ-

ʚʘʝʪʩʷ ʥʘ ʬʦʥʝ ʠʟʙʳʪʢʘ ʤʦʨʘʣʴʥʦ ʠ ʪʝʭʥʠʯʝʩʢʠ ʫʩʪʘʨʝʚʰʠʭ ʩʫʜʦʚ, ʯʪʦ ʥʝʛʘʪʠʚʥʦ ʚʣʠ-

ʷʝʪ ʥʘ ʨʘʟʚʠʪʠʝ ʜʠʩʙʘʣʘʥʩʘ ʤʝʞʜʫ ʩʪʨʫʢʪʫʨʦʡ ʧʝʨʝʚʦʟʠʤʳʭ ʛʨʫʟʦʚ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 

ʩʪʨʫʢʪʫʨʦʡ ʬʣʦʪʘ. ʕʪʦ ʜʝʣʘʝʪ ʫʷʟʚʠʤʳʤ ʦʪʝʯʝʩʪʚʝʥʥʳʡ ʩʫʜʦʭʦʜʥʳʡ ʙʠʟʥʝʩ ʥʘ ʨʳʥʢʝ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ, ʩʥʠʞʘʝʪ ʝʛʦ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ. ʂʨʦʤʝ ʪʦʛʦ, ʠʟʤʝʥʝʥʠʝ ʧʨʠ-

ʦʨʠʪʝʪʦʚ ʧʦʪʨʝʙʠʪʝʣʝʡ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ ʧʨʠʚʝʣʦ ʢ ʧʝʨʝʢʣʶʯʝʥʠʶ ʛʨʫʟʦʧʦʪʦʢʦʚ ʩ 

ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʠ ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪ. 

ʅʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʜʥʦʛʦ ʪʨʘʥʩ-

ʧʦʨʪʘ ʦʢʘʟʳʚʘʝʪ ʪʘʢʞʝ ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʧʨʦʪʷʞʝʥʥʦʩʪʠ, ʠʟ-ʟʘ ʧʘʜʝʥʠʷ ʤʥʦ-

ʛʠʭ ʢʘʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʝʡ ʩʪʨʘʥʳ, ʯʪʦ ʟʘʤʝʜʣʷʝʪ ʩʢʦ-

ʨʦʩʪʴ ʜʦʩʪʘʚʢʠ ʛʨʫʟʦʚ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʨʘʡʦʥʘʭ ʦʛʨʘʥʠʯʠʚʘʝʪ ʛʝʦʛʨʘʬʠʶ ʩʫʜʦʭʦʜʩʪʚʘ, 

ʧʦʚʳʰʘʝʪ ʠʟʜʝʨʞʢʠ ʥʘ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʧʝʨʝʚʦʟʢʠ ʠ ʪʝʤ ʩʘʤʳʤ ʩʥʠʞʘʷ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʚʩʝʛʦ ʬʣʦʪʘ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʦʙʥʦʚʣʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʤʦʨʩʢʦʛʦ ʠ 

ʨʝʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʫʨʦʚʥʷ ʬʠʥʘʥʩʦʚʦ-ʠʥʚʝʩʪʠʮʠʦʥ-

ʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʫʜʦʭʦʜʥʦʛʦ ʙʠʟʥʝʩʘ ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʨʳ-

ʥʦʯʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʥʝʚʦʟʤʦʞʥʦ. ʕʪʦ ʦʧʨʝʜʝʣʠʣʦ ʢʦʤʧʣʝʢʩ ʤʝʨ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 61, 2019 ʛ. 
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ʧʦʜʜʝʨʞʢʠ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʈʦʩʩʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʦʚʳʰʝʥʠʝ ʬʠʥʘʥʩʦʚʦ-ʠʥ-

ʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʫʜʦʭʦʜʥʦʛʦ ʙʠʟʥʝʩʘ, ʚ ʪʦʤ ʯʠʩʣʝ, ʚʚʝʜʝʥʠʝ ʥʦʚʳʭ ʣʴʛʦʪ 

(ʥʘʣʦʛʦʚʳʭ, ʪʘʤʦʞʝʥʥʳʭ) ʜʣʷ ʩʫʜʦʚʣʘʜʝʣʴʮʝʚ ʠ ʩʫʜʦʩʪʨʦʠʪʝʣʝʡ, ʩʫʙʩʠʜʠʨʦʚʘʥʠʝ 

ʨʦʩʩʠʡʩʢʠʤ ʪʨʘʥʩʧʦʨʪʥʳʤ ʢʦʤʧʘʥʠʷʤ ʠ ʧʘʨʦʭʦʜʩʪʚʘʤ ʯʘʩʪʠ ʟʘʪʨʘʪ ʥʘ ʫʧʣʘʪʫ ʧʨʦ-

ʮʝʥʪʥʦʡ ʩʪʘʚʢʠ ʧʦ ʢʨʝʜʠʪʘʤ ʨʦʩʩʠʡʩʢʠʭ ʢʨʝʜʠʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʥʘ ʟʘʢʫʧʢʫ ʛʨʘʞʜʘʥ-

ʩʢʠʭ ʩʫʜʦʚ, ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʪʝʥʮʠʘʣʘ ʜʣʷ ʨʝʘʣʴʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ 

ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʈʦʩʩʠʠ ʩ ʥʘʟʝʤʥʳʤʠ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʘ ʠ ʜʨ. [22, 

23, 24].  

ɺ ʮʝʣʦʤ, ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʬʠʥʘʥʩʦʚʦ-ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʀʂʉ ʟʥʘʯʠ-

ʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ ʚʥʝʰʥʠʝ ʠ ʚʥʫʪʨʝʥʥʠʝ ʬʘʢʪʦʨʳ. ʌʘʢʪʦʨʳ ʚʥʝʰʥʝʡ ʩʨʝʜʳ 

ʦʢʘʟʳʚʘʶʪ ʚʩʝ ʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʬʠʥʘʥʩʦʚʦ-ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʨʝʰʝʥʠʷ. ɻʣʦʙʘʣʠʟʘ-

ʮʠʷ, ʨʘʩʪʫʱʘʷ ʢʦʥʢʫʨʝʥʮʠʷ, ʫʩʢʦʨʝʥʠʝ ʠʥʥʦʚʘʮʠʡ, ʠʥʬʣʷʮʠʷ, ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʚʘʣʶʪ-

ʥʳʭ ʢʫʨʩʦʚ, ʢʨʠʟʠʩʳ ʥʘ ʬʠʥʘʥʩʦʚʳʭ ʨʳʥʢʘʭ, ʠʟʤʝʥʝʥʠʝ ʥʘʣʦʛʦʚʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ 

ʠ ʜʨ. ï ʚʩʝ ʵʪʦ ʧʦʚʳʰʘʝʪ ʩʪʨʘʪʝʛʠʯʝʩʢʫʶ ʨʦʣʴ ʠʥʪʝʛʨʘʮʠʠ ʚ ʙʠʟʥʝʩʝ.  

ʀʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʙʠʟʥʝʩ ʠʤʝʝʪ ʙʦʣʴʰʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʘʜʘʧʪʘʮʠʠ ʢ ʠʟʤʝʥʝʥʠʶ 

ʜʝʣʦʚʦʡ ʩʨʝʜʳ, ʠʩʧʦʣʴʟʫʷ ʤʝʭʘʥʠʟʤʳ ʦʧʪʠʤʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʧʦʨʪʬʝʣʷ [25]. ʊʘʢ, ʨʘʟʚʠ-

ʪʠʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʙʠʟʥʝʩʘ ʥʘ ʩʪʘʜʠʠ ʨʦʩʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʘʢʪʠʚʥʦʡ ʜʠʚʝʨ-

ʩʠʬʠʢʘʮʠʠ, ʨʘʩʰʠʨʝʥʠʷ ʙʠʟʥʝʩ-ʧʦʨʪʬʝʣʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʯʪʦ ʦʙʫʩʣʦʚ-

ʣʝʥʦ ʢʦʥʩʦʣʠʜʘʮʠʝʡ ʟʥʘʯʠʪʝʣʴʥʳʭ ʬʠʥʘʥʩʦʚʦ-ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʩʪʨʝʤʣʝʥʠʝʤ 

ʢ ʩʥʠʞʝʥʠʶ ʨʠʩʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʝʜʝʥʠʝʤ ʙʠʟʥʝʩʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʦʜʥʦʡ ʦʪʨʘʩʣʠ, 

ʮʝʥʦʚʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴʶ ʦʧʨʝʜʝʣʝʥʥʳʭ ʘʢʪʠʚʦʚ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʧʝʨʩʧʝʢʪʠʚʥʦ-

ʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʠʤ ʨʳʥʢʦʚ [26]. 

ɺ ʫʩʣʦʚʠʷʭ ʢʨʠʟʠʩʥʳʭ ʷʚʣʝʥʠʡ ʦʧʪʠʤʠʟʘʮʠʷ ʙʠʟʥʝʩ-ʧʦʨʪʬʝʣʷ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʝʛʦ 

ʩʫʞʝʥʠʝ ï ʧʦʜʜʝʨʞʢʘ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʚʘʞʥʳʭ ʙʠʟʥʝʩʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʫʩʪʦʡʯʠʚʳʤʠ ʢʦʥ-

ʢʫʨʝʥʪʥʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʠ ʬʠʥʘʥʩʦʚʳʤ ʧʦʪʝʥʮʠʘʣʦʤ, ʠ ʦʪʢʘʟ ʦʪ ʩʦʭʨʘʥʝʥʠʷ ʙʠʟ-

ʥʝʩʦʚ ʩ ʥʠʟʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʨʦʩʪʘ, ʨʘʟʨʫʰʘʶʱʠʭ ʬʠʥʘʥʩʦʚʦ-ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʧʦʪʝʥ-

ʮʠʘʣ ʛʨʫʧʧʳ ʠʟ-ʟʘ ʨʘʩʧʳʣʝʥʠʷ ʨʝʩʫʨʩʦʚ ʚ ʫʱʝʨʙ ʠʭ ʬʦʢʫʩʠʨʦʚʘʥʠʷ ʥʘ ʢʣʶʯʝʚʳʭ ʩʪʨʘ-

ʪʝʛʠʯʝʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʜʣʷ ʫʩʠʣʝʥʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʧʦʟʠʮʠʡ ʙʠʟ-

ʥʝʩʘ ʚʦʟʤʦʞʥʘ ʜʝʟʠʥʪʝʛʨʘʮʠʷ ʧʫʪʝʤ ʩʣʠʷʥʠʷ (ʧʦʛʣʦʱʝʥʠʷ) ʨʘʥʝʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ 

ʢʦʤʧʘʥʠʡ ʦʙʲʝʜʠʥʝʥʠʷ. ʊʘʢʦʡ ʚʘʨʠʘʥʪ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʣʘʥʠʨʫʝʪʩʷ ʨʝʘʣʠʟʦʚʘʪʴ ʧʫʪʝʤ 

ʦʙʲʝʜʠʥʝʥʠʷ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʛʦ ʠ ɺʦʣʞʩʢʦʛʦ ʧʘʨʦʭʦʜʩʪʚ ʚ ʝʜʠʥʫʶ ʩʫʜʦʭʦʜʥʫʶ ʢʦʤʧʘ-

ʥʠʶ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʚ ʩʠʩʪʝʤʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʬʣʦʪʦʤ, 

ʥʘʧʨʘʚʣʝʥʥʫʶ ʥʘ ʩʦʢʨʘʱʝʥʠʝ ʠʟʜʝʨʞʝʢ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʣʘʪʠʣʴʥʦʩʪʴ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʪʨʝʙʫʝʪ ʦʪ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʙʠʟ-

ʥʝʩʘ ʩʫʱʝʩʪʚʝʥʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʨʫʧʧʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʘʜʘʧʪʘʮʠʶ ʢ ʚʥʝʰʥʠʤ ʫʛʨʦʟʘʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʰʘʥʩʦʚ ʠ ʩʦʟʜʘʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʫʩʣʦʚʠʡ 

ʜʣʷ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʫʩʧʝʭʘ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʙʠʟʥʝʩʘ ʩʚʷʟʘʥʳ ʪʘʢʞʝ ʩ ʜʝʦʬʰʦʨʠʟʘʮʠʝʡ ʙʠʟʥʝʩʘ ʩ ʮʝ-

ʣʴʶ ʩʥʠʞʝʥʠʷ ʦʪʪʦʢʘ ʢʘʧʠʪʘʣʘ ʢʘʢ ʦʛʨʘʥʠʯʠʪʝʣʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʩʪʨʘʥʳ. ɺʣʠʷ-

ʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʛʦ ʦʛʨʘʥʠʯʝʥʠʷ ʦʬʬʰʦʨʥʦʛʦ ʩʫʜʦʭʦʜʥʦʛʦ ʙʠʟʥʝʩʘ ʚ 

ʈʦʩʩʠʠ ʥʘ ʩʪʨʫʢʪʫʨʫ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʙʠʟʥʝʩʘ ʜʝʤʦʥʩʪʨʠʨʫʝʪʩʷ ʥʘ ʧʨʠʤʝʨʝ ʉʝʚʝʨʦ-

ɿʘʧʘʜʥʦʛʦ ʧʘʨʦʭʦʜʩʪʚʘ (ʪʘʙʣ. 6). 

ʉʦʢʨʘʱʝʥʠʝ ʦʬʰʦʨʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ ʩʚʷʟʘʥʦ ʢʘʢ ʩ 

ʫʣʫʯʰʝʥʠʝʤ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʟʘʱʠʪʳ ʙʠʟʥʝʩʘ ʚ ʈʦʩʩʠʠ ʠ ʩʦ ʩʪʨʝʤʣʝʥʠʝʤ ʢʦʤʧʘʥʠʡ 

ʩʥʠʟʠʪʴ ʧʦʪʝʥʮʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʘʥʢʮʠʡ ʥʘ ʩʚʦʠ ʩʪʨʫʢʪʫʨʳ, ʪʘʢ ʠ ʩ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʦʧʪʠʤʠʟʘʮʠʠ ʠʟʜʝʨʞʝʢ ʚ ʦʪʜʝʣʴʥʳʭ ʩʬʝʨʘʭ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ. 



ʉʢʦʙʝʣʝʚʘ ʀ.ʇ., ɹʫʥʘʢʦʚʘ ɽ.ɺ., ʂʦʪʦʚ ʉ.ɸ. 
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ʊʘʙʣʠʮʘ 6 

ɼʦʯʝʨʥʠʝ ʢʦʤʧʘʥʠʠ ʛʨʫʧʧʳ  

çʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʝ ʧʘʨʦʭʦʜʩʪʚʦè 

 ʅʘʟʚʘʥʠʝ ʉʪʨʘʥʘ 

ʨʝʛʠ-

ʩʪʨʘʮʠʠ 

ɼʦʣʷ ʫʯʘʩʪʠʷ ʤʘʪʝʨʠʥʩʢʦʡ ʦʨʛʘ-

ʥʠʟʘʮʠʠ ʚ ʫʩʪʘʚʥʦʤ ʢʘʧʠʪʘʣʝ ʜʦ-

ʯʝʨʥʝʡ ʢʦʤʧʘʥʠʠ, % 

ʆʩʥʦʚʥʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ 

2013 2014 2015 2016 

1 ʆɸʆ çʉʝʚʝʨʦ-ɿʘʧʘʜ-

ʥʳʡ ʬʣʦʪè 

ʈʦʩʩʠʷ 100 100 100 100 ʊʨʘʥʩʧʦʨʪʥʳʝ 

ʫʩʣʫʛʠ ʧʦ ʧʝʨʝ-

ʚʦʟʢʝ ʛʨʫʟʦʚ 

2 ʆʆʆ çɺ.ʌ. ɿʘʛʨʘʥʧʝ-

ʨʝʚʦʟʢʠè 

ʈʦʩʩʠʷ 100 100 100 0 ɼʝʷʪʝʣʴʥʦʩʪʴ ʚʦʜ-

ʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 

3 ʆʆʆ çɺʦʣʛʦ-ɹʘʣʪʠʢ 

ʃʦʛʠʩʪʠʢè 

ʈʦʩʩʠʷ 50 100 100 100 ʃʦʛʠʩʪʠʢʘ 

4 ʆɸʆ çʆʢʩʢʘʷ ʩʫʜʦ-

ʚʝʨʬʴè 

ʈʦʩʩʠʷ 45,44 90,6 90,6 90,6 ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʠ 

ʨʝʤʦʥʪ ʩʫʜʦʚ 

5 ʆʆʆ çɻʦʩʪʠʥʠʯʥʳʡ 

ʢʦʤʧʣʝʢʩ çʆʢʘè 

ʈʦʩʩʠʷ 45,44 90,6 90,6 90,6 ɻʦʩʪʠʥʠʯʥʳʝ 

ʫʩʣʫʛʠ 

6 ʆʆʆ çʎʝʭ ʧʠʪʘʥʠʷ 

ʆʉè 

ʈʦʩʩʠʷ 45,44 90,6 90,6 90,6 ʋʩʣʫʛʠ ʦʙʱʝʩʪʚʝʥ-

ʥʦʛʦ ʧʠʪʘʥʠʷ 

7 ʆʆʆ çʏʆʇ ʏʘʡʢʘè ʈʦʩʩʠʷ 45,44 90,6 90,6 90,6 ʆʭʨʘʥʥʳʝ ʫʩʣʫʛʠ 

8 ʆʆʆ çʅʘʚʘʰʠʥʩʢʠʡ 

ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʡ 

ʟʘʚʦʜè 

ʈʦʩʩʠʷ 45,44 89,96 89,96 0 ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʠ 

ʨʝʤʦʥʪ ʩʫʜʦʚ 

9 NWS Balt Shipping Co 

Ltd 

ʂʠʧʨ 100 100 0 0 ʊʨʘʥʩʧʦʨʪʥʳʝ 

ʫʩʣʫʛʠ ʧʦ ʧʝʨʝ-

ʚʦʟʢʝ ʛʨʫʟʦʚ 

10 Komarno Shipping Co 

Ltd 

ʂʠʧʨ 100 90 0 0 ʊʨʘʥʩʧʦʨʪʥʳʝ 

ʫʩʣʫʛʠ ʧʦ ʧʝʨʝ-

ʚʦʟʢʝ ʛʨʫʟʦʚ 

11 Russich-NW 

Shipholding Limited 

ʂʠʧʨ 100 32,86 0 0 ʊʨʘʥʩʧʦʨʪʥʳʝ 

ʫʩʣʫʛʠ ʧʦ ʧʝʨʝ-

ʚʦʟʢʝ ʛʨʫʟʦʚ 

12 Russich VS Shipholding 

Limited 

ʂʠʧʨ 100 20 0 0 ʊʨʘʥʩʧʦʨʪʥʳʝ 

ʫʩʣʫʛʠ ʧʦ ʧʝʨʝ-

ʚʦʟʢʝ ʛʨʫʟʦʚ 

13 ʆʆʆ çʌʨʘʭʪʦʚʦʝ 

ʘʛʝʥʪʩʪʚʦ ɿʘʧʘʜʥʦʛʦ 

ʧʘʨʦʭʦʜʩʪʚʘè 

ʈʦʩʩʠʷ 100 100 0 0 ʇʨʦʯʠʝ ʫʩʣʫʛʠ 

14 ʆʆʆ çʂʘʜʨʦʚʦʝ 

ʘʛʝʥʪʩʪʚʦ ɿʘʧʘʜʥʦʛʦ 

ʧʘʨʦʭʦʜʩʪʚʘè 

ʈʦʩʩʠʷ 100 0 0 0 ʇʨʦʯʠʝ ʫʩʣʫʛʠ 

ʀʩʪʦʯʥʠʢ: ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ ʥʘ ʙʘʟʝ ʠʥʬʦʨʤʘʮʠʠ ʩ ʦʬʠʮʠʘʣʴʥʦʛʦ ʩʘʡʪʘ ʇɸʆ çʉʝ-

ʚʝʨʦ-ɿʘʧʘʜʥʦʝ ʧʘʨʦʭʦʜʩʪʚʦè. 

 

ɺʳʚʦʜʳ 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘ ʨʦʩʩʠʡʩʢʫʶ ʵʢʦʥʦʤʠʢʫ ʠ ʬʠʥʘʥʩʦʚʦ- ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ 

ʨʝʰʝʥʠʷ ʙʠʟʥʝʩʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʫʜʦʭʦʜʥʦʛʦ, ʚʦʟʜʝʡʩʪʚʫʝʪ ʮʝʣʳʡ ʨʷʜ ʥʝʛʘʪʠʚʥʳʭ ʬʘʢʪʦ-

ʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ: 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 61, 2019 ʛ. 
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ï ʩʘʥʢʮʠʦʥʥʳʡ ʨʝʞʠʤ, ʩʫʱʝʩʪʚʝʥʥʦ ʦʛʨʘʥʠʯʠʚʘʶʱʠʡ ʜʦʩʪʫʧ ʨʦʩʩʠʡʩʢʠʭ ʢʦʤʧʘ-

ʥʠʡ ʢ ʟʘʨʫʙʝʞʥʳʤ ʨʳʥʢʘʤ ʢʘʧʠʪʘʣʘ ʠ ʪʝʭʥʦʣʦʛʠʡ; 

ï ʞʝʩʪʢʘʷ ʬʠʥʘʥʩʦʚʘʷ ʧʦʣʠʪʠʢʘ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʩʥʠʞʝʥʠʝ ʜʝʥʝʞʥʦʡ ʤʘʩʩʳ, ʪʘʨ-

ʛʝʪʠʨʦʚʘʥʠʝ ʠʥʬʣʷʮʠʠ; 

ï ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʢʣʶʯʝʚʦʡ ʩʪʘʚʢʠ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʟʘʝʤ-

ʥʦʛʦ ʢʘʧʠʪʘʣʘ; 

ï ʚʳʩʦʢʦʝ ʥʘʣʦʛʦʚʦʝ ʙʨʝʤʷ ʧʨʠ ʩʣʘʙʳʭ ʥʘʣʦʛʦʚʳʭ ʩʪʠʤʫʣʘʭ ʜʣʷ ʨʦʩʪʘ (ʟʘ ʠʩʢʣʶʯʝ-

ʥʠʝʤ ʧʨʠʦʨʠʪʝʪʥʳʭ ʧʨʦʝʢʪʦʚ); 

ï ʟʥʘʯʠʪʝʣʴʥʘʷ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʨʝʛʫʣʷʪʠʚʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʙʠʟʥʝʩ; 

ï ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʩʣʘʙʦʩʪʴ ʬʠʥʘʥʩʦʚʳʭ ʠʥʩʪʠʪʫʪʦʚ ʠ ʩʚʝʨʭʢʦʥʮʝʥʪʨʘʮʠʷ ʨʠʩʢʦʚ ʚ 

ʬʠʥʘʥʩʦʚʦʤ ʩʝʢʪʦʨʝ; ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʚ ʵʢʦʥʦ-

ʤʠʢʝ. 

ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʨʘʟʣʠʯʥʳʝ ʠ ʜʠʥʘʤʠʯʥʦ ʠʟʤʝʥʷʶʱʠʝʩʷ ʬʦʨʤʳ ʠʥʪʝʛʨʘʮʠʠ ʙʠʟ-

ʥʝʩʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʥʝʰʥʝʡ ʠ ʚʥʫʪʨʠʬʠʨʤʝʥʥʦʡ ʩʨʝʜʦʡ ʷʚʣʷʶʪʩʷ ʛʠʙʢʠʤ ʤʝʭʘʥʠʟ-

ʤʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʠʥʘʥʩʦʚʦ-ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʦ-

ʪʝʥʮʠʘʣʘ ʙʠʟʥʝʩʘ.  
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Annotation. The article discusses the issues of identification and the role of financial and in-

vestment potential in ensuring the development of integrated water transport structures, ana-

lyzes the impact of various forms of synergy on the formation of this potential. To accomplish 

the task, the authors use the methods of content analysis, synthesis, comparative analysis and 

verbal models reproduced in tabular form. 
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The article contains the formalization and analysis of the term çfinancial and investment po-

tentialè, including the study of the factors forming this potential in various forms of business 

integration, as well as an assessment of the impact of these processes on the risks and financial 

and economic efficiency of shipping companies. It indicates the importance of business flexi-

bility in the construction of modern integrated corporate structures to ensure the effect of re-

sponding to environmental challenges. 

The materials present an analysis of a number of financial ratios of the largest Russian ship-

ping companies that are actively involved in updating their fleet and are part of integrated 

structures, indicating a positive effect of integration processes on risk and return factors in the 

implementation of financial and investment potential. The moral and technical obsolescence 

of the Russian fleet, despite the urgency and attention to the problem from the state and busi-

ness over the last decade, has only intensified, which requires an increase in activity in the 

investment sphere. 

The weakness of market mechanisms for the implementation of financial and investment po-

tential increases the importance of state support in the implementation of projects for the de-

velopment of sea and river transport, primarily through reducing the risks of investment ac-

tivities for fleet renewal. At the same time, the Russian transport business is forced to optimize 

its business portfolios, reducing dependence on highly risky and low-margin activities and 

focusing financial resources on the most sought-after areas in the current market situation. 

The best mechanism for the implementation of this task is the separation of business units 

according to the functional principle, which allows them to respond more flexibly to changes 

in their financial and investment potential. 
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ʦʪʩʪʘʶʪ ʦʪ ʧʦʪʨʝʙʥʦʩʪʝʡ ʩʫʜʦʚʣʘʜʝʣʴʮʝʚ. ɺʳʙʳʪʠʝ ʬʣʦʪʘ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʝʚʳ-

ʰʘʣʦ ʚʚʦʜ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʥʦʚʳʭ ʩʫʜʦʚ ʚ 20 ʨʘʟ. ɺʦʟʤʦʞʥʦʩʪʠ ʩʫʜʦʭʦʜʥʳʭ ʢʦʤʧʘʥʠʡ ʧʦ 

ʦʙʝʩʧʝʯʝʥʠʶ ʠʥʚʝʩʪʠʮʠʡ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʦʛʦ ʬʣʦʪʘ ʢʨʘʡʥʝ ʦʛʨʘʥʠʯʝʥʳ ʚ ʩʚʷʟʠ ʩ 

ʥʠʟʢʦʡ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴʶ ʩʫʜʦʭʦʜʥʦʛʦ ʙʠʟʥʝʩʘ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʤʦʜʝʨʥʠʟʘʮʠʷ ʬʣʦʪʘ 

ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʡ ʨʝʟʝʨʚ ʚʨʝʤʝʥʠ ʜʣʷ ʟʘʤʝʥʳ ʫʩʪʘʨʝʚʰʠʭ ʩʫʜʦʚ ʥʦʚʳʤʠ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤʠ ʩʫʜʘʤʠ. ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠʢʘ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʳʭ ʩʫ-

ʜʦʚ ʤʠʥʠʤʫʤ ʚ ʪʨʠ ʨʘʟʘ ʚʳʰʝ ʟʘʪʨʘʪ ʥʘ ʤʦʜʝʨʥʠʟʘʮʠʶ. 

 

ɺ çʉʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ 

ʧʝʨʠʦʜ ʜʦ 2030 ʛʦʜʘè [1], ʫʪʚʝʨʞʜʝʥʥʦʡ ʨʘʩʧʦʨʷʞʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 29 ʬʝʚ-

ʨʘʣʷ 2016 ʛ. ˉ 327-ʨ, ʘ ʪʘʢʞʝ ʚ çʊʨʘʥʩʧʦʨʪʥʦʡ ʩʪʨʘʪʝʛʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ 

ʧʝʨʠʦʜ ʜʦ 2030 ʛʦʜʘè ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʧʦ ʨʘʟʚʠʪʠʶ ʚʥʫʪʨʝʥʥʝʛʦ 

ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʠ ʧʦʚʳʰʝʥʠʶ ʝʛʦ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʧʨʦ-

ʚʝʜʝʥʠʷ ʤʦʜʝʨʥʠʟʘʮʠʠ ʬʣʦʪʘ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʠ ʨʝʘʣʠʟʘʮʠʝʡ ʤʝʨ ʧʦʜʜʝʨʞʢʠ ʩʦʟʜʘʥʠʷ ʠ 

ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʡ [1,2]. 

ʇʨʘʚʠʣʘ ʨʝʤʦʥʪʘ ʩʫʜʦʚ ʦʧʨʝʜʝʣʷʶʪ ʩʫʱʥʦʩʪʴ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʫʜʥʘ, ʧʦʜ ʥʝʡ çʧʦʥʠ-

ʤʘʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʧʝʨʘʮʠʡ ʧʦ ʠʟʤʝʥʝʥʠʶ ʢʦʥʩʪʨʫʢʮʠʠ ʩʫʜʥʘ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ 

ʪʝʭʥʠʢʦ-ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʠ ʙʳʪʘ, ʘ ʪʘʢʞʝ ʚʳʧʦʣʥʝʥʠʷ 

ʪʨʝʙʦʚʘʥʠʡ ʄʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʚʝʥʮʠʡè [4]. 

ʉʨʦʢʠ ʩʣʫʞʙʳ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʪʨʘʥʩʧʦʨʪʘ, ʦʩʦʙʝʥʥʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʬʣʦʪʘ, 

ʩʦʩʪʘʚʣʷʶʪ ʦʪ 20 ʜʦ 40 ʣʝʪ. ɿʘ ʪʘʢʦʡ ʜʣʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʩʥʦʚʥʳʭ ʬʦʥ-

ʜʦʚ ʪʨʘʥʩʧʦʨʪʘ ʬʠʟʠʯʝʩʢʠʡ ʠ ʤʦʨʘʣʴʥʳʡ ʠʟʥʦʩ, ʚ ʩʠʣʫ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ, 

ʧʨʦʠʩʭʦʜʠʪ ʥʝʨʘʚʥʦʤʝʨʥʦ.  

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʤʠʨʦʚʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʪʨʘʥʩʧʦʨʪ ʚʳʧʦʣʥʷʝʪ ʩʪʨʘʪʝʛʠ-

ʯʝʩʢʫʶ ʟʘʜʘʯʫ ʚ ʨʘʟʚʠʪʠʠ ʵʢʦʥʦʤʠʢʠ ʣʶʙʦʡ ʩʪʨʘʥʳ, ʦʩʦʙʝʥʥʦ ʚʦʜʥʳʡ, ʥʘ ʜʦʣʶ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 61, 2019 ʛ. 

ʈʘʟʜʝʣ IV. ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ʢʦʪʦʨʦʛʦ ʧʨʠʭʦʜʠʪʩʷ 65% ʤʠʨʦʚʦʛʦ ʛʨʫʟʦʦʙʦʨʦʪʘ, ʦʥ ʪʘʢʞʝ ʦʙʩʣʫʞʠʚʘʝʪ ʦʢʦʣʦ 4/5 

ʚʩʝʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʣʠ.  

ʉ ʟʘʚʝʨʰʝʥʠʝʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ɺʦʣʛʦ-ɹʘʣʪʠʡʩʢʦʛʦ ʠ ɺʦʣʛʦ-ɼʦʥʩʢʦʛʦ ʢʘʥʘʣʦʚ ʙʳʣ 

ʩʦʟʜʘʥ ʚʦʜʥʳʡ ʧʫʪʴ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʙʦʣʝʝ ʩʝʤʠ ʪʳʩʷʯ ʢʠʣʦʤʝʪʨʦʚ ʚ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘ-

ʩʪʠ ʈʦʩʩʠʠ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʙʝʩʧʝʨʝʚʘʣʦʯʥʳʭ ʚʥʝʰʥʝʪʦʨʛʦʚʳʭ ʧʝʨʝʚʦʟʦʢ ʚ ʩʫʜʘʭ ʩʤʝ-

ʰʘʥʥʦʛʦ çʨʝʢʘ-ʤʦʨʝè ʧʣʘʚʘʥʠʷ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴʶ ʜʦ 5000 ʪʦʥʥ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʢʦʪʦ-

ʨʳʭ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʥʘ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʩʫʜʦʩʪʨʦʠʪʝʣʴʥʳʭ ʟʘʚʦʜʘʭ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʫʜʦʚ çʨʝʢʘ-ʤʦʨʝè ʧʣʘʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʧʦʣʥʦʩʪʴʶ ʣʠʢʚʠʜʠʨʦʚʘʪʴ 

ʟʘʪʨʘʪʳ ʧʦ ʧʝʨʝʚʘʣʢʝ ʚʥʝʰʥʝʪʦʨʛʦʚʳʭ ʛʨʫʟʦʚ ʩ ʦʜʥʦʛʦ ʚʠʜʘ ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʜʨʫʛʦʡ ʚ 

ʧʦʨʪʘʭ ʧʝʨʝʚʘʣʢʠ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪ 10ï12 ʜʦʣʣʘʨʦʚ ʟʘ ʪʦʥʥʫ. ʂʨʦʤʝ ʪʦʛʦ, ʫʩʢʦʨʷ-

ʝʪʩʷ ʧʨʦʮʝʩʩ ʜʦʩʪʘʚʢʠ ʛʨʫʟʦʚ ʠ ʠʩʢʣʶʯʘʶʪʩʷ ʧʦʚʨʝʞʜʝʥʠʷ ʠ ʧʦʪʝʨʠ ʛʨʫʟʦʚ ʠʟ-ʟʘ ʧʝʨʝ-

ʚʘʣʢʠ [11,19,20]. 

 

 

ʈʠʩ. 1. ʀʟʤʝʥʝʥʠʝ ʜʠʥʘʤʠʢʠ ʚʥʝʰʥʝʪʦʨʛʦʚʳʭ ʛʨʫʟʦʚʳʭ ʧʝʨʝʚʦʟʦʢ  

ʚʥʫʪʨʝʥʥʠʤ ʚʦʜʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ 

ʆʜʥʘʢʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʠʥʪʝʛʨʘʮʠʠ 20 ʢʨʫʧʥʳʭ ʩʫʜʦʭʦʜʥʳʭ ʢʦʤʧʘʥʠʡ ʧʦʷʚʠʣʠʩʴ 

ʤʥʦʞʝʩʪʚʦ ʵʢʦʥʦʤʠʯʝʩʢʠ ʩʣʘʙʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, 85% ʢʦʪʦʨʳʭ ʠʤʝʣʠ ʚʩʝʛʦ 1-2 ʩʫʜʥʘ, ʠ 

ʜʘʞʝ ʪʝʦʨʝʪʠʯʝʩʢʠ ʥʝ ʤʦʛʣʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʥʝ ʪʦʣʴʢʦ ʦʙʥʦʚʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ, ʥʦ 

ʠ ʠʭ ʧʨʦʩʪʦʝ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ. ʕʬʬʝʢʪʠʚʥʳʝ ʙʝʩʧʝʨʝʚʘʣʦʯʥʳʝ ʧʝʨʝʚʦʟʢʠ ʚʥʝʰʥʝʪʦʨ-

ʛʦʚʳʭ ʛʨʫʟʦʚ ʧʦʩʣʝ ʨʦʩʪʘ ʚ 2010ï2013 ʛʦʜʘʭ ʩʪʘʙʠʣʠʟʠʨʦʚʘʣʠʩʴ ʥʘ ʫʨʦʚʥʝ 30 ʤʣʥ. ʪʦʥʥ, 

ʪʘʢ ʢʘʢ ʩʫʜʘʤ çʨʝʢʘ-ʤʦʨʝè ʧʣʘʚʘʥʠʷ ʩʪʘʨʰʝ 20 ʣʝʪ ʩ ʦʧʘʩʥʳʤʠ ʛʨʫʟʘʤʠ ʟʘʭʦʜ ʚ ʠʥʦ-

ʩʪʨʘʥʥʳʝ ʧʦʨʪʳ ɿʘʧʘʜʘ ʙʳʣ ʟʘʧʨʝʱʝʥ (ʨʠʩ. 1).  

ʂʨʦʤʝ ʪʦʛʦ, ʩ 1 ʷʥʚʘʨʷ 2015 ʛʦʜʘ ʚʚʝʜʝʥʳ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʚʳʙʨʦʩʘʤ ʚ ʘʪʤʦʩʬʝʨʫ 

ʧʨʦʜʫʢʪʦʚ ʛʦʨʝʥʠʷ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʩʝʨʳ ʚ ʩʫʜʦʚʦʤ ʪʦʧʣʠʚʝ ʥʘ ʫʨʦʚʥʝ 0,1%. 

ʇʦ ʜʘʥʥʳʤ ʥʘ ʥʘʯʘʣʦ 2018 ʛʦʜʘ ʨʝʯʥʦʡ ʪʨʘʥʩʧʦʨʪʥʳʡ ʬʣʦʪ ʈʦʩʩʠʠ ʥʘʩʯʠʪʳʚʘʣ 12 

726 ʩʫʜʥʘ ʦʙʱʝʡ ʚʘʣʦʚʦʡ ʚʤʝʩʪʠʤʦʩʪʴʶ 7 590,2 ʪʳʩ. GT.  

ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʩʫʜʦʚ ʨʝʯʥʦʛʦ ʬʣʦʪʘ ʥʘ ʥʘʯʘʣʦ 2018 ʛʦʜʘ ʩʦʩʪʘʚʣʷʣ 33,2 ʛʦʜʘ, ʧʨʠ 

ʵʪʦʤ ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʫʜʦʚ ï 36,6 ʣʝʪ, ʘ ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʥʝʪʨʘʥʩʧʦʨʪ-

ʥʳʭ ʩʫʜʦʚ ï 29,2 ʛʦʜʘ. 

ʅʘ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʩʫʜʦʭʦʜʥʳʭ ʢʦʤʧʘʥʠʡ ʠ ʦʪʨʘʩʣʠ ʚ ʮʝʣʦʤ ʦʪʨʠʮʘʪʝʣʴʥʦ 

ʩʢʘʟʳʚʘʝʪʩʷ ʬʠʟʠʯʝʩʢʠʡ ʠ ʤʦʨʘʣʴʥʳʡ ʠʟʥʦʩ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. ʆʯʝʚʠʜʥʦ, ʯʪʦ 

ʪʨʘʥʩʧʦʨʪʥʳʡ ʬʣʦʪ ʥʫʞʜʘʝʪʩʷ ʚ ʤʘʩʰʪʘʙʥʦʤ ʦʙʥʦʚʣʝʥʠʠ.  
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ʆʙʲʝʤ ʧʝʨʚʦʟʦʢ, ʤʣʥ. ʪ.ɻʨʫʟʦʦʙʦʨʦʪ, ʤʣʥ. ʪʢʤ



ɺʝʩʝʣʦʚ ɻ.ɺ., ʂʫʟʴʤʠʯʝʚ ʀ.ʂ., ʄʠʥʝʝʚ ɺ.ʀ., ʅʦʚʠʢʦʚ ɸ.ɺ. 

ʆʙʥʦʚʣʝʥʠʝ ʨʝʯʥʦʛʦ ʬʣʦʪʘ ʚ ʫʩʣʦʚʠʷʭ ʜʝʬʠʮʠʪʘ ʠʥʚʝʩʪʠʮʠʡ 
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ʋʜʝʣʴʥʳʡ ʚʝʩ ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚ ʛʨʫʟʦʦʙʦʨʦʪʝ ʩʪʨʘʥʳ ʩʥʠʟʠʣʩʷ ʟʘ 

ʛʦʜʳ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʝʬʦʨʤ ʩ 4 % ʜʦ 1,2%, ʦʙʲʝʤ ʧʝʨʝʚʦʟʦʢ ʧʘʩʩʘʞʠʨʦʚ ʟʘ ʧʦʩʣʝʜʥʠʝ 

ʛʦʜʳ ʩʦʢʨʘʪʠʣʩʷ ʙʦʣʝʝ ʯʝʤ ʥʘ 100 ʤʣʥ. ʯʝʣʦʚʝʢ ʠ ʩʦʩʪʘʚʠʣ ʚ 2018 ʛʦʜʫ ʚʩʝʛʦ 12,3 ʤʣʥ. 

ʯʝʣʦʚʝʢ. 

ɺʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʥʦʚʳʭ ʩʫʜʦʚ, ʢʦʪʦʨʘʷ ʜʦʭʦʜʠʪ ʜʦ 15 ʤʣʥ. ʜʦʣʣʘʨʦʚ ʉʐɸ, ʥʠʟ-

ʢʘʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʩʫʜʦʭʦʜʥʦʛʦ ʙʠʟʥʝʩʘ 4ï5% ʠʟ-ʟʘ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʧʝʨʠʦʜʘ ʥʘʚʠʛʘ-

ʮʠʠ, ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʚ ʨʘʟʚʠʪʠʠ ʛʨʫʟʦʚʦʡ ʙʘʟʳ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʜʣʠʪʝʣʴʥʳʝ ʩʨʦʢʠ 

ʦʢʫʧʘʝʤʦʩʪʠ ʠʥʚʝʩʪʠʮʠʡ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʪʦʤʫ, ʯʪʦ ʚʳʙʳʪʠʝ ʛʨʫʟʦʚʦʛʦ ʬʣʦʪʘ ʚ ʧʦʩʣʝʜ-

ʥʠʝ ʛʦʜʳ ʧʨʝʚʳʰʘʣʦ ʚʚʦʜ ʥʦʚʳʭ ʩʫʜʦʚ ʚ 20 ʨʘʟ. 

ʉʪʨʘʪʝʛʠʝʡ ʨʘʟʚʠʪʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʈʌ ʜʦ 2030 ʛʦʜʘ, ʫʪʚʝʨʞʜʝʥ-

ʥʦʡ ʨʘʩʧʦʨʷʞʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʈʌ ʦʪ 29.02.2016 ʛ. ˉ327 ï ʨ, ʧʨʦʛʥʦʟʠʨʫʝʪʩʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ 750 ʩʘʤʦʭʦʜʥʳʭ ʛʨʫʟʦʚʳʭ ʩʫʜʦʚ ʚʥʫʪʨʝʥʥʝʛʦ ʧʣʘʚʘʥʠʷ ʠ 490 ʩʫʜʦʚ ʩʤʝ-

ʰʘʥʥʦʛʦ çʨʝʢʘ-ʤʦʨʝè ʧʣʘʚʘʥʠʷ. 

ʆʜʥʘʢʦ ʧʦ ʜʘʥʥʳʤ ʄʦʨʩʢʦʛʦ ʀʥʞʝʥʝʨʥʦʛʦ ɹʶʨʦ ʟʘ ʧʦʩʣʝʜʥʠʝ 18 ʣʝʪ ʙʳʣʦ ʧʦʩʪʨʦ-

ʝʥʦ 353 ʛʨʫʟʦʚʳʭ ʩʫʜʥʘ ʩʤʝʰʘʥʥʦʛʦ ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ 

ʨʦʩʩʠʡʩʢʠʭ ʩʫʜʦʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ 260 ʩʫʜʦʚ (ʨʠʩ.2) [16]. 

 

 

ʈʠʩ. 2. ɼʠʥʘʤʠʢʘ ʧʦʩʪʨʦʡʢʠ ʩʫʜʦʚ ʥʘ ʨʦʩʩʠʡʩʢʠʭ  

ʩʫʜʦʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʜʠʩʙʘʣʘʥʩʝ ʤʝʞʜʫ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʩʫʜʦʩʪʨʦʠ-

ʪʝʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʈʦʩʩʠʠ ʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʩʫʜʦʭʦʜʥʳʭ ʢʦʤʧʘʥʠʡ. 

ɺ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ ʘʢʪʫʘʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʦʤʦʣʦʞʝʥʠʷ ʨʦʩʩʠʡʩʢʦʛʦ 

ʬʣʦʪʘ ʤʦʞʝʪ ʙʳʪʴ ʤʦʜʝʨʥʠʟʘʮʠʷ ʜʝʡʩʪʚʫʶʱʠʭ ʩʫʜʦʚ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʩʥʠʞʝʥʠʶ ʝʛʦ ʩʨʝʜʥʝʛʦ ʚʦʟʨʘʩʪʘ ʧʦʩʨʝʜʩʪʚʦʤ ʨʝʥʦʚʘʮʠʠ [21]. 

ɺ ʩʝʤʠʜʝʩʷʪʳʭ ʛʦʜʘʭ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʛʨʫʟʦʚʳʝ ʪʝʧʣʦʭʦʜʳ ʠ ʙʫʢʩʠʨʳ ʦʙʦʨʫʜʦʚʘʣʠʩʴ 

ʫʧʦʨʘʤʠ ʠ ʘʚʪʦʩʮʝʧʘʤʠ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʥʝ ʪʦʣʴʢʦ ʫʩʢʦʨʠʪʴ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʦʩʪʘʚʦʚ ʠʟ 

ʩʝʢʮʠʡ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴʶ ʜʦ10000 ʪʦʥʥ, ʥʦ ʠ ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʠʪʴ ʨʫʯʥʦʡ ʪʨʫʜ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʵʪʦʡ ʦʧʝʨʘʮʠʠ. ʅʘʜʜʫʚ ʛʣʘʚʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʥʘ ʩʫʜʘʭ ʪʠʧʘ ʏ-800 ʧʦʟʚʦʣʠʣʦ 

ʫʚʝʣʠʯʠʪʴ ʤʦʱʥʦʩʪʴ ʵʪʠʭ ʩʫʜʦʚ ʥʘ 25%. 

ʇʝʨʝʦʙʦʨʫʜʦʚʘʥʠʝ ʩʫʜʥʘ ʤʦʞʝʪ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʮʝʣʴʶ ʠʟʤʝʥʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʩʫʜʥʘ, ʥʘʧʨʠʤʝʨ ʫʚʝʣʠʯʝʥʠʷ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ ʠʣʠ ʠʟʤʝʥʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʉʕʋʠ 

ʜʨ. [5ï10]. 
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ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 61, 2019 ʛ. 

ʈʘʟʜʝʣ IV. ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ʇʨʘʢʪʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʧʦ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʫʜʦʚ ʚʥʫʪʨʝʥʥʝʛʦ ʠ ʩʤʝʰʘʥʥʦʛʦ 

ʧʣʘʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʟʘʪʨʘʪʳ ʥʘ ʝʝ ʧʨʦʚʝʜʝʥʠʝ ʤʦʛʫʪ ʩʦʩʪʘʚʣʷʪʴ ʧʦ-

ʨʷʜʢʘ 30% ʩʪʦʠʤʦʩʪʠ ʥʦʚʦʛʦ ʩʫʜʥʘ [18]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʠʝ ʤʦʜʝʨʥʠʟʘʮʠʠ ʜʝʡʩʪʚʫʶʱʝʛʦ ʬʣʦʪʘ ʧʦʟʚʦʣʠʪ ʜʘʪʴ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʚʳʠʛʨʘʪʴ ʚʨʝʤʷ ʜʣʷ ʟʘʤʝʥʳ ʩʪʘʨʳʭ ʩʫʜʦʚ ʥʦʚʳʤʠ ʙʦʣʝʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙ-

ʥʳʤʠ. 
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construction is extremely limited due to the shipping business low profitability.In these condi-

tions the fleet modernization will create a certain time reserve to replace the outdated vessels 

with the competitive ones. As practice shows the new vessels construction is three times higher 

than the modernization costs. 
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ʨʘʟʦʚʘʥʠʷ çɺʦʣʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘè (ʌɻɹʆʋ 

ɺʆ çɺɻʋɺʊè) 

603951, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʫʣ. ʅʝʩʪʝʨʦʚʘ, 5. 

ɸʅɸʃʀɿ ʋʈʆɺʅʗ ɺɿɸʀʄʆɼɽʁʉʊɺʀʗ ʊɸʄʆɾɽʅʅʓʍ 

ʆʈɻɸʅʆɺ ʉ ʋʏɸʉʊʅʀʂɸʄʀ ɺʕɼ ʇʈʀ ɺʅɽɼʈɽʅʀʀ  

ʈɸʉʇʈɽɼɽʃɪʅʅʆɻʆ ʊɸʄʆɾɽʅʅʆɻʆ ʂʆʅʊʈʆʃʗ  

ʀ ʈɽʂʆʄɽʅɼɸʎʀʀ ʇʆ ɽɻʆ ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀʖ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʘʤʦʞʥʷ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʪʘʤʦʞʝʥʥʳʡ ʢʦʥʪʨʦʣʴ, ʵʣʝʢʪʨʦʥʥʦʝ ʜʝ-

ʢʣʘʨʠʨʦʚʘʥʠʝ. 

 

ʉʪʘʪʴʷ ʦʩʥʦʚʘʥʘ ʥʘ ʠʟʫʯʝʥʠʠ ʤʥʦʛʦʣʝʪʥʝʡ ʧʨʘʢʪʠʢʠ ʪʘʤʦʞʝʥʥʦʛʦ ʦʬʦʨʤʣʝʥʠʷ ʚʥʝʰ-

ʥʝʪʦʨʛʦʚʳʭ ʧʦʩʪʘʚʦʢ ʪʦʚʘʨʦʚ ʩ ʫʯʝʪʦʤ ʜʝʡʩʪʚʫʶʱʠʭ ʧʨʘʚʠʣ ʪʘʤʦʞʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ. 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʫʯʘʩʪʥʠʢʦʚ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ɺʕɼ) ʩ ʪʘʤʦʞʝʥ-

ʥʳʤʠ ʦʨʛʘʥʘʤʠ ʚʩʝ ʙʦʣʴʰʝ ʧʨʠʦʙʨʝʪʘʝʪ ʬʦʨʤʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, ʘ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʷ-

ʤʦʛʦ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʦʢʨʘʱʘʶʪʩʷ. ʕʪʦ ʚʣʝʯʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʟʘ-

ʜʝʨʞʢʠ ʧʦʩʪʘʚʦʢ, ʪʝʨʷʝʪʩʷ ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʥʘ ʧʦʥʠʤʘʥʠʝ ʦʰʠʙʦʢ ʧʨʠ ʦʬʦʨʤʣʝʥʠʠ ʧʦ-

ʩʪʘʚʢʠ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ. ɸʚʪʦʨʘʤʠ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʙʣʝʤʳ ʠ 

ʧʨʝʜʣʦʞʝʥʳ ʧʫʪʠ ʠʭ ʨʝʰʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦ-

ʣʦʛʠʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʪʘʤʦʞʥʠ ʠ ʫʯʘʩʪʥʠʢʘ ɺʕɼ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚʳʜʝʣʷʶʪʩʷ ʪʨʠ ʦʩ-

ʥʦʚʥʳʭ ʪʝʟʠʩʘ ʧʦ ʨʘʟʚʠʪʠʶ ʩʠʩʪʝʤʳ ʪʘʤʦʞʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʦʢʨʘ-

ʱʝʥʠʝ ʩʨʦʢʦʚ ʚʳʧʫʩʢʘ ʪʦʚʘʨʦʚ, ʧʨʠʤʝʥʝʥʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʧʨʦʚʝʨʢʠ ʪʘ-

ʤʦʞʝʥʥʳʭ ʜʝʢʣʘʨʘʮʠʡ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩ ʮʝʣʴʶ ʧʦ-

ʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʩʝʭ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ. 

ɺʚʝʜʝʥʠʝ 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʨʫʯʝʥʠʷʤʠ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʇʨʘʚʠʪʝʣʴʩʪʚʘ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʇʣʘʥʦʤ ʤʝʨʦʧʨʠʷʪʠʡ (çʜʦʨʦʞʥʦʡ ʢʘʨʪʦʡè) ʧʦ ʨʝʬʦʨʤʠʨʦʚʘ-

ʥʠʶ ʩʠʩʪʝʤʳ ʪʘʤʦʞʝʥʥʳʭ ʦʨʛʘʥʦʚ ʚ ʧʝʨʠʦʜ ʩ 2018 ʛʦʜʘ ʧʦ 2020 ʛʦʜ, ʫʪʚʝʨʞʜʸʥʥʳʤ 

ʧʨʠʢʘʟʦʤ ʄʠʥʬʠʥʘ ʈʦʩʩʠʠ ʦʪ 9 ʷʥʚʘʨʷ 2018 ʛ. ˉ 2, ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʨʦʚʦ-

ʜʷʪʩʷ ʨʘʙʦʪʳ ʧʦ ʩʦʟʜʘʥʠʶ ʝʜʠʥʦʡ ʩʝʪʠ ʵʣʝʢʪʨʦʥʥʳʭ ʪʘʤʦʞʝʥ ʠ ʮʝʥʪʨʦʚ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʜʝʢʣʘʨʠʨʦʚʘʥʠʷ (ʜʘʣʝʝ ï ʎʕɼ). 

ʉʦʟʜʘʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʪʘʤʦʞʝʥ ʩʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤʠ ʧʦʩʪʘʤʠ ʪʘʤʦʞʝʥʥʦʛʦ 

ʢʦʥʪʨʦʣʷ ʵʣʝʢʪʨʦʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ï ʮʝʥʪʨʦʚ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʝʢʣʘʨʠʨʦʚʘʥʠʷ, ʥʘʮʝʣʝʥʦ 

ʥʘ ʪʝʩʪʠʨʦʚʘʥʠʝ ʠ ʦʪʣʘʜʢʫ ʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʨʘʟʜʝʣʸʥʥʦʛʦ ʢʦʥʪʨʦʣʷ: ʜʦʢʫʤʝʥʪʘʣʴʥʦʛʦ 

ʠ ʬʘʢʪʠʯʝʩʢʦʛʦ. ʌʘʢʪʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʧʨʦʚʦʜʠʪʴ ʚ ʪʘʤʦʞʝʥʥʳʭ ʦʨʛʘ-

ʥʘʭ, ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʞʝʥʥʳʭ ʢ ʜʝʢʣʘʨʘʥʪʘʤ ï ʜʣʷ ʫʜʦʙʩʪʚʘ ʧʨʦʚʝʜʝʥʠʷ ʪʘʤʦʞʝʥ-

ʥʳʭ ʦʧʝʨʘʮʠʡ ʩ ʪʦʚʘʨʘʤʠ, ʘ ʜʦʢʫʤʝʥʪʘʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʚ ʪʝʯʝʥʠʝ 2019ï20 ʛʦʜʦʚ ʙʫʜʝʪ 

ʩʦʩʨʝʜʦʪʦʯʝʥ ʚ 16 ʮʝʥʪʨʘʭ ʪʘʤʦʞʝʥʥʦʛʦ ʜʝʢʣʘʨʠʨʦʚʘʥʠʷ, ʚʤʝʩʪʦ ʜʝʡʩʪʚʦʚʘʚʰʠʭ ʚ 2018 

ʛʦʜʫ 672 ʤʝʩʪ ʜʝʢʣʘʨʠʨʦʚʘʥʠʷ. 

ʕʣʝʢʪʨʦʥʥʳʝ ʪʘʤʦʞʥʠ ʩ ʦʢʪʷʙʨʷ 2018 ʛʦʜʘ ʩʦʟʜʘʥʳ ʚ ʪʨʸʭ ʨʝʛʠʦʥʘʭ: ʇʨʠʚʦʣʞʩʢʦʤ, 

ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʤ ʠ ʋʨʘʣʴʩʢʦʤ. ʂ ʩʫʱʝʩʪʚʫʶʱʠʤ ʎʕɼ ʜʦʙʘʚʠʣʩʷ ʂʘʣʠʥʠʥʛʨʘʜʩʢʠʡ 

ʎʕɼ ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʦʜʯʠʥʝʥʠʷ ʠ ʎʕɼ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʥʦʡ ʪʘʤʦʞʥʠ; ʪʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʚ ʈʦʩʩʠʡʩʢʦʡ ʬʝʜʝʨʘʮʠʠ ʜʝʡʩʪʚʫʶʪ 32 ʎʕɼ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʪʘʤʦʞʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ, ʧʨʝʜʣʦʞʝʥʥʳʝ ʢ ʵʢʩʧʝʨʠʤʝʥʪʫ ʝʱʸ ʚ 2011 ʛʦʜʫ. 
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ʂʘʧʨʘʥʦʚ ɸ.ɺ., ʂʦʨʰʫʥʦʚ ɼ.ɸ. 
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ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠʢʘ ʠ ʦʪʤʝʯʘʶʪ ʩʧʝʮʠʘʣʠʩʪʳ, ʟʘ 8 ʣʝʪ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʫʩʣʦʚʠʷ ʨʘʙʦʪʳ ʠʟʤʝʥʠʣʠʩʴ, ʦʙʦʟʥʘʯʠʣʠʩʴ ʫʟʢʠʝ ʠ ʧʨʦʙʣʝʤʥʳʝ 

ʤʝʩʪʘ, ʪʨʝʙʫʶʱʠʝ ʩʢʦʨʝʡʰʝʛʦ ʨʘʟʨʝʰʝʥʠʷ [4,7,8,10].  

ʆʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘʪʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʥʘʧʨʘʚʣʝʥʠʷ  

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʪʘʤʦʞʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ 

ɼʣʷ ʧʦʜʘʚʣʷʶʱʝʛʦ ʙʦʣʴʰʠʥʩʪʚʘ ʫʯʘʩʪʥʠʢʦʚ ɺʕɼ ʟʘ ʚʨʝʤʷ ʜʝʡʩʪʚʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʜʝʢʣʘʨʠʨʦʚʘʥʠʷ ʧʦʜʘʯʘ ʵʣʝʢʪʨʦʥʥʦʡ ʜʝʢʣʘʨʘʮʠʠ ʚ ʎʕɼ ʩʪʘʣʘ ʝʞʝʜʥʝʚʥʦʡ ʧʨʘʢʪʠʢʦʡ 

(ʨʠʩ. 1) [19]. ʆʜʥʘʢʦ ʚ ʪʝʢʫʱʝʤ ʧʨʦʮʝʩʩʝ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʪʘʤʦʞʝʥʥʦʛʦ 

ʢʦʥʪʨʦʣʷ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʧʦ ʵʣʝʢʪʨʦʥʥʳʤ ʢʘʥʘʣʘʤ ʩʚʷʟʠ ʩ ʜʦʣʞʥʦʩʪʥʳʤʠ ʣʠʮʘʤʠ 

ʪʘʤʦʞʝʥʥʳʭ ʦʨʛʘʥʦʚ ʧʨʦʷʚʠʣʘʩʴ ʩʫʱʝʩʪʚʝʥʥʘʷ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʘʷ ʧʨʦʙʣʝʤʘ.  

 

 
* ɼʊ ˉ 10311030/030419/0000001, 10311030/030619/0000002, 10311030/100619/0000003, 

10311030/210619/0000004, 10311030/250619/0000005, 10311030/250619/0000006 ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʦʪ 13.12.2013 ˉ 1154. 

ʈʠʩ. 1. ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʦ ʢʦʣʠʯʝʩʪʚʝ ʜʝʢʣʘʨʘʮʠʡ ʥʘ ʪʦʚʘʨʳ, 

ʧʦʜʘʥʥʳʭ ʚ ʵʣʝʢʪʨʦʥʥʦʡ ʬʦʨʤʝ ʚ ʖʞʥʦʤ ʊʘʤʦʞʝʥʥʦʤ  

ʋʧʨʘʚʣʝʥʠʠ (ʷʥʚʘʨʴïʠʶʥʴ 2019 ʛ.) 

ɺ ʯʘʩʪʥʦʩʪʠ, ʪʘʤʦʞʝʥʥʝr ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ɽɸʕʉ ʠ ʈʦʩʩʠʠ ʨʝʛʣʘʤʝʥʪʠʨʫʶʪ ʧʦʨʷ-

ʜʦʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʤʝʥʘ ʧʨʠ ʪʘʤʦʞʝʥʥʦʤ ʜʝʢʣʘʨʠʨʦʚʘʥʠʠ ʚ ʦʙʱʠʭ ʯʝʨʪʘʭ [5,6,9]. 

ʇʨʠ ʵʪʦʤ ʜʝʡʩʪʚʫʶʱʝʡ ʪʝʭʥʦʣʦʛʠʠ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʷ ʚ ʩʣʫʯʘʷʭ, ʦʪʣʠʯʥʳʭ ʦʪ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʤʝʥʘ ʩʚʝʜʝʥʠʷʤʠ ʧʨʠ ʜʝʢʣʘʨʠʨʦʚʘ-

ʥʠʠ, ʥʝʪ. ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ʦ ʪʘʤʦʞʝʥʥʦʤ ʨʝʛʫʣʠʨʦʚʘʥʠʠ [1] ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʦʙʝʩ-

ʧʝʯʝʥʠʝ ʨʝʘʣʠʟʘʮʠʠ ʟʘʜʘʯ ʚ ʦʙʣʘʩʪʠ ʪʘʤʦʞʝʥʥʦʛʦ ʜʝʣʘ ʄʠʥʬʠʥʦʤ ʈʦʩʩʠʠ ʠ ʌʊʉ ʈʦʩ-

ʩʠʠ. ʕʪʠ ʚʝʜʦʤʩʪʚʘ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʘ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʪʘʤʦʞʝʥʥʳʭ ʦʨʛʘʥʦʚ ʩ ʫʯʘʩʪʥʠʢʘʤʠ ɺʕɼ. ɼʣʷ ʫʩʧʝʰʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʟʘʜʘʯ ʚʩʝʤʠ 

ʫʯʘʩʪʥʠʢʘʤʠ ʪʘʤʦʞʝʥʥʳʭ ʧʨʘʚʦʦʪʥʦʰʝʥʠʡ ʥʫʞʥʘ ʝʜʠʥʘʷ ʮʝʣʴ ï ʩʦʢʨʘʱʝʥʠʝ ʩʨʦʢʦʚ 

ʚʳʧʫʩʢʘ ï ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʊʘʢʦʡ ʨʝʟʫʣʴʪʘʪ ʚʳʛʦʜʝʥ 

ʫʯʘʩʪʥʠʢʘʤ ɺʕɼ ʢʘʢ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʦʤʤʝʨʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʪʘʢ ʠ ʩʦʢʨʘʱʝʥʠʷ 

ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʠʟʜʝʨʞʝʢ ʧʨʠ ʜʦʩʪʘʚʢʝ ʵʢʩʧʦʨʪʥʦ-ʠʤʧʦʨʪʥʳʭ ʪʦʚʘʨʦʚ. 

ʉʝʛʦʜʥʷ ʜʝʣʘʝʪʩʷ ʚʩʸ ʚʦʟʤʦʞʥʦʝ, ʯʪʦʙʳ ʠʩʢʣʶʯʠʪʴ ʢʦʥʪʘʢʪ ʪʘʤʦʞʝʥʥʠʢʦʚ ʩ ʜʝʢʣʘ-

ʨʘʥʪʘʤʠ ʠ ʠʭ ʪʘʤʦʞʝʥʥʳʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʧʦ ʩʨʝʜʩʪʚʦʤ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʝ-

ʢʣʘʨʠʨʦʚʘʥʠʷ [3]. ɽʩʣʠ ʟʘʧʦʣʥʠʪʴ ʪʘʤʦʞʝʥʥʫʶ ʜʝʢʣʘʨʘʮʠʶ ʙʝʟ ʦʰʠʙʦʢ, ʪʦ ʨʘʟʨʘʙʦʪʘʥ-

ʥʳʡ ʪʘʤʦʞʝʥʥʠʢʘʤʠ ʘʣʛʦʨʠʪʤ ʝʸ ʧʨʦʚʝʨʢʠ ʚʳʜʘʩʪ ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʨʝʛʠʩʪʨʘʮʠʶ ʜʝ-

ʢʣʘʨʘʮʠʠ ʠ ʩʜʝʣʘʝʪ ʚʦʟʤʦʞʥʳʤ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʚʳʧʫʩʢ ʪʦʚʘʨʘ. ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʨʝʛʠ-

ʩʪʨʘʮʠʷ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʚʳʧʫʩʢ ʦʟʥʘʯʘʶʪ, ʯʪʦ ʨʝʰʝʥʠʝ ʪʘʤʦʞʝʥʥʦʛʦ ʦʨʛʘʥʘ 
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ʈʘʟʜʝʣ IV. ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 

 

 99 

ʧʨʠʥʠʤʘʝʪʩʷ ʧʨʦʛʨʘʤʤʥʳʤ ʢʦʤʧʣʝʢʩʦʤ ʙʝʟ ʫʯʘʩʪʠʷ ʪʘʤʦʞʝʥʥʦʛʦ ʠʥʩʧʝʢʪʦʨʘ. ɺʩʸ ʚʟʘ-

ʠʤʦʜʝʡʩʪʚʠʝ ʩʚʝʜʝʥʦ ʢ ʤʠʥʠʤʫʤʫ, ʠ ʞʝʣʘʝʤʳʡ ʦʙʝʠʤʠ ʩʪʦʨʦʥʘʤʠ ʨʝʟʫʣʴʪʘʪ ʜʦʩʪʠʛʘ-

ʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ʊʘʢʠʭ ʩʣʫʯʘʝʚ ʚ ʧʨʘʢʪʠʢʝ ʪʘʤʦʞʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʩʪʘʥʦʚʠʪʩʷ 

ʙʦʣʴʰʝ. ɸʥʘʣʠʟ ʠ ʩʪʘʪʠʩʪʠʢʘ ʦʪʢʘʟʦʚ ʧʦʟʚʦʣʷʶʪ ʜʝʢʣʘʨʘʥʪʫ ʥʘʭʦʜʠʪʴ ʧʦʪʝʥʮʠʘʣʴʥʫʶ 

ʚʦʟʤʦʞʥʦʩʪʴ ʙʝʟʦʰʠʙʦʯʥʦʛʦ ʚʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ ʚ ʪʘʤʦʞʝʥʥʫʶ ʜʝʢʣʘʨʘʮʠʶ. ɽʩʣʠ ʜʝ-

ʢʣʘʨʘʥʪ ʧʦʣʴʟʫʝʪʩʷ ʢʦʤʤʝʨʯʝʩʢʠʤ ʧʨʦʛʨʘʤʤʥʳʤ ʧʨʦʜʫʢʪʦʤ ʜʣʷ ʪʘʤʦʞʝʥʥʦʛʦ ʜʝʢʣʘʨʠ-

ʨʦʚʘʥʠʷ ʠ ʦʙʤʝʥʘ ʵʣʝʢʪʨʦʥʥʳʤʠ ʩʚʝʜʝʥʠʷʤʠ ʩ ʪʘʤʦʞʝʥʥʳʤ ʦʨʛʘʥʦʤ, ʪʦ ʚ ʨʘʤʢʘʭ ʜʦ-

ʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ ʤʦʞʥʦ ʟʘʧʨʦʩʠʪʴ ʦʪ ʨʘʟʨʘʙʦʪʯʠʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦ-

ʜʫʢʪʘ ʚʥʝʜʨʝʥʠʝ ʪʘʤʦʞʝʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʧʨʦʚʝʨʢʠ ʥʘ ʩʪʘʜʠʠ ʧʦʜʛʦʪʦʚʢʠ ʪʘʤʦʞʝʥʥʦʡ 

ʜʝʢʣʘʨʘʮʠʠ ʧʝʨʝʜ ʝʸ ʧʦʜʘʯʝʡ ʚ ʪʘʤʦʞʝʥʥʳʡ ʦʨʛʘʥ. ʌʝʜʝʨʘʣʴʥʦʡ ʪʘʤʦʞʝʥʥʦʡ ʩʣʫʞʙʦʡ 

ʈʦʩʩʠʠ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʜʣʷ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʫʯʘʩʪʥʠʢʘ ɺʕɼ ʩ ʪʘʤʦʞʝʥʥʳʤʠ ʦʨʛʘʥʘʤʠ ʣʠʯʥʳʡ ʢʘʙʠʥʝʪ ʫʯʘʩʪʥʠʢʘ ɺʕɼ ʠ ʧʦʨ-

ʪʘʣ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʚʝʜʝʥʠʡ, ʚ ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʚʢʣʶʯʠʪʴ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʣʛʦʨʠʪʤʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʨʦʡʪʠ ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʨʝʛʠʩʪʨʘ-

ʮʠʶ ʪʘʤʦʞʝʥʥʦʡ ʜʝʢʣʘʨʘʮʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʜʝʢʣʘʨʘʥʪʦʤ ʘʚʪʦʤʘʪʠʯʝ-

ʩʢʠʭ ʘʣʛʦʨʠʪʤʦʚ ʧʨʦʚʝʨʢʠ ʜʦ ʧʦʜʘʯʠ ʪʘʤʦʞʝʥʥʦʡ ʜʝʢʣʘʨʘʮʠʠ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʪ 

ʢʦʣʠʯʝʩʪʚʦ çʘʚʪʦʚʳʧʫʩʢʘʝʤʳʭè ʪʘʤʦʞʝʥʥʳʭ ʜʝʢʣʘʨʘʮʠʡ. 

ʊʘʢʦʡ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʚʳʧʫʩʢ ʪʘʤʦʞʝʥʥʦʡ ʜʝʢʣʘʨʘʮʠʠ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʦʮʝʥʢʦʡ ʢʘ-

ʯʝʩʪʚʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʪʘʤʦʞʝʥʥʠʢʦʚ ʠ ʫʯʘʩʪʥʠʢʦʚ ɺʕɼ. ɺʩʝ ʩʪʦʨʦʥʳ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ 

ʚ ʨʘʟʚʠʪʠʠ ʵʪʦʛʦ ʤʝʭʘʥʠʟʤʘ ʠ ʚ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʘʣʛʦʨʠʪʤʦʚ ʪʘʤʦʞʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ, 

ʧʨʠʚʦʜʷʱʠʭ ʢ ʙʳʩʪʨʳʤ ʠ ʢʘʯʝʩʪʚʝʥʥʳʤ ʨʝʰʝʥʠʷʤ ʧʦ ʚʳʧʫʩʢʫ ʪʦʚʘʨʦʚ. 

ɺ ʪʦʞʝ ʚʨʝʤʷ, ʧʨʠ ʚʚʦʟʝ ʪʦʚʘʨʦʚ ʠʟ-ʟʘ ʨʫʙʝʞʘ ʫ ʪʘʤʦʞʝʥʥʠʢʦʚ ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʥʘʯʘʪʴ ʜʦʢʫʤʝʥʪʘʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʜʦ ʧʨʠʙʳʪʠʷ ʪʦʚʘʨʦʚ ʚ ʤʝʩʪʦ ʜʦʩʪʘʚʢʠ ʪʦʚʘʨʦʚ. 

ʏʘʩʪʠʯʥʦ ʨʝʘʣʠʟʦʚʘʥʘ ʪʘʢʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠ ʧʦʜʘʯʝ ʜʝʢʣʘʨʘʮʠʠ ʜʦ ʚʚʦʟʘ ʪʦʚʘʨʘ ʥʘ 

ʪʘʤʦʞʝʥʥʫʶ ʪʝʨʨʠʪʦʨʠʶ ʠʣʠ ʜʦ ʝʛʦ ʜʦʩʪʘʚʢʠ ʚ ʤʝʩʪʦ ʜʦʩʪʘʚʢʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʜʣʷ ʫʩʢʦ-

ʨʝʥʠʷ ʚʳʧʫʩʢʘ ʪʦʚʘʨʦʚ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʟʘʪʨʘʪ ʜʝʢʣʘʨʘʥʪʘ ʩʚʝʜʝʥʠʷ ʜʣʷ ʧʨʝʜʚʘʨʠʪʝʣʴ-

ʥʦʛʦ ʪʘʤʦʞʝʥʥʦʛʦ ʜʝʢʣʘʨʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʪʁʩʷ ʜʣʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʠʥʬʦʨʤʠʨʦʚʘ-

ʥʠʷ ʦ ʚʚʦʟʝ ʠ ʜʣʷ ʜʝʢʣʘʨʠʨʦʚʘʥʠʷ ʪʨʘʥʟʠʪʘ ʪʦʚʘʨʦʚ ʦʪ ʛʨʘʥʠʮʳ ʜʦ ʤʝʩʪʘ ʬʘʢʪʠʯʝʩʢʦʛʦ 

ʢʦʥʪʨʦʣʷ. ɼʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʚʳʧʫʩʢʘ ʜʝʢʣʘʨʘʥʪʫ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʩʣʝʞʠʚʘʪʴ ʜʝʡʩʪʚʠʷ ʪʘʤʦʞʝʥʥʠʢʦʚ ʧʦ ʢʦʥʪʨʦʣʶ ʩʚʝʜʝʥʠʡ, ʧʝʨʝʜʘʚʘʝ-

ʤʳʭ ʚ ʪʘʤʦʞʝʥʥʳʝ ʦʨʛʘʥʳ ʥʘ ʫʢʘʟʘʥʥʳʭ ʩʪʘʜʠʷʭ ʧʨʦʚʝʜʝʥʠʷ ʪʘʤʦʞʝʥʥʳʭ ʦʧʝʨʘʮʠʡ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʦʜʨʦʙʥʝʝ, ʢʘʢ ʧʨʦʠʩʭʦʜʠʪ ʪʘʢʦʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. ɼʝ-

ʢʣʘʨʘʥʪ ʧʦʜʘʸʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʪʘʤʦʞʝʥʥʫʶ ʜʝʢʣʘʨʘʮʠʶ ʠ ʪʘʤʦʞʝʥʥʳʡ ʦʨʛʘʥ ʧʦʩʣʝ 

ʝʸ ʨʝʛʠʩʪʨʘʮʠʠ ʥʘʯʠʥʘʝʪ ʵʣʝʢʪʨʦʥʥʳʡ ʢʦʥʪʨʦʣʴ. ʀʟ ʩʚʝʜʝʥʠʡ, ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʜʣʷ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʜʝʢʣʘʨʘʮʠʠ, ʜʝʢʣʘʨʘʥʪ ʩʦʟʜʘʸʪ ʫʚʝʜʦʤʣʝʥʠʷ ʜʣʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ 

ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ, ʦʪʧʨʘʚʣʷʝʪ ʝʛʦ ʥʘ ʛʨʘʥʠʮʫ ʢʘʢ ʫʚʝʜʦʤʣʝʥʠʝ ʦ ʧʨʠʙʳʪʠʠ ʪʦʚʘʨʘ. ʇʦ-

ʩʣʝ ʧʨʠʙʳʪʠʷ ʥʘ ʪʘʤʦʞʝʥʥʫʶ ʪʝʨʨʠʪʦʨʠʶ ʪʨʘʥʩʧʦʨʪʘ ʩ ʪʦʚʘʨʦʤ, ʜʝʢʣʘʨʠʨʫʝʪʩʷ ʪʘʤʦ-

ʞʝʥʥʳʡ ʪʨʘʥʟʠʪ ʜʦ ʙʣʠʞʘʡʰʝʛʦ ʢ ʜʝʢʣʘʨʘʥʪʫ ʪʘʤʦʞʝʥʥʦʛʦ ʧʦʩʪʘ, ʠ ʪʦʚʘʨ ʩʣʝʜʫʝʪ ʢ 

ʥʝʤʫ ʩ ʮʝʣʴʶ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʚʳʧʫʩʢʘ. ɿʘ ʵʪʦ ʚʨʝʤʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʵʣʝʢʪʨʦʥʥʳʡ ʢʦʥ-

ʪʨʦʣʴ ʟʘʢʘʥʯʠʚʘʝʪʩʷ, ʥʦ ʢʘʢ ʪʦʣʴʢʦ ʜʝʢʣʘʨʘʥʪ ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʨʠʙʳʪʠʝ ʪʦʚʘʨʥʦʡ ʧʘʨʪʠʠ 

ʚ ʤʝʩʪʦ ʜʦʩʪʘʚʢʠ, ʢ ʥʝʤʫ ʥʘʯʠʥʘʶʪ ʧʨʠʭʦʜʠʪʴ ʥʦʚʳʝ ʟʘʧʨʦʩʳ ʦʪ ʪʘʤʦʞʝʥʥʦʛʦ ʦʨʛʘʥʘ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʦʩʣʝ ʧʨʦʚʝʨʢʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʜʝʢʣʘʨʘʮʠʠ ʥʘ ʤʦʥʠʪʦʨʝ ʜʝʢʣʘ-

ʨʘʥʪʘ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʪʘʪʫʩ: ʧʨʦʚʝʨʢʘ ɼʊ ʟʘʚʝʨʰʝʥʘ. ʇʦʣʫʯʘʷ ʧʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʜʝ-

ʢʣʘʨʘʮʠʠ ʩʦʦʙʱʝʥʠʝ ʥʘ ʤʦʥʠʪʦʨ ʦ ʟʘʚʝʨʰʝʥʠʠ ʧʨʦʚʝʨʢʠ, ʜʝʢʣʘʨʘʥʪ ʜʦʣʞʝʥ ʠʤʝʪʴ ʪʦʯ-

ʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʝʰʝʥʠʠ ʪʘʤʦʞʝʥʥʦʛʦ ʦʨʛʘʥʘ: ʪʦʚʘʨ ʙʫʜʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʳʧʫʱʝʥ 

ʧʨʠ ʧʦʜʪʚʝʨʞʜʝʥʠʠ ʟʘʷʚʣʝʥʥʳʭ ʩʚʝʜʝʥʠʡ ʠʟ ʪʘʤʦʞʝʥʥʦʛʦ ʦʨʛʘʥ ʚ ʤʝʩʪʝ ʜʦʩʪʘʚʢʠ ʠʣʠ 

ʧʨʦʚʝʨʢʘ ʧʨʦʜʦʣʞʠʪʩʷ, ʪʘʢ ʢʘʢ ʫ ʪʘʤʦʞʝʥʥʦʛʦ ʦʨʛʘʥʘ ʫʞʝ ʝʩʪʴ ʦʩʥʦʚʘʥʠʷ ʟʘʧʨʦʩʠʪʴ 

ʜʦʢʫʤʝʥʪʳ ʠ ʩʚʝʜʝʥʠʷ, ʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʧʨʠ ʜʝʢʣʘʨʠʨʦʚʘʥʠʠ. ɺ ʧʨʘʢʪʠʢʝ ʨʘʙʦʪʳ ʩ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤʠ ʪʘʤʦʞʝʥʥʳʤʠ ʜʝʢʣʘʨʘʮʠʷʤʠ ʥʝʪ ʝʜʠʥʩʪʚʘ ʩʨʝʜʠ ʪʘʤʦʞʝʥʥʳʭ ʦʨʛʘ-

ʥʦʚ. ʇʦʵʪʦʤʫ ʚ ʨʘʟʥʳʭ ʎʕɼʘʭ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʩʧʦʩʦʙʳ ʜʝʨʞʘʪʴ ʫʯʘʩʪ-

ʥʠʢʘ ɺʕɼ ʚ ʥʝʚʝʜʝʥʠʠ ʦ ʧʨʦʚʦʜʠʤʳʭ ʩ ʜʝʢʣʘʨʘʮʠʝʡ ʜʝʡʩʪʚʠʷʭ. 



ʂʘʧʨʘʥʦʚ ɸ.ɺ., ʂʦʨʰʫʥʦʚ ɼ.ɸ. 
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ʅʝʦʧʨʝʜʝʣʸʥʥʦʩʪʴ ʜʘʥʥʦʛʦ ʧʦʨʷʜʢʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʘʤʦʞʝʥʥʠʢʘʤʠ ʩʚʝʜʝʥʠʡ ʠʟ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʜʝʢʣʘʨʘʮʠʠ ʥʝ ʧʦʟʚʦʣʷʝʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʩʫʱʝʩʪʚʠʪʴ ʘʚʪʦʤʘʪʠʟʘʮʠʶ 

ʧʨʠʤʝʥʝʥʠʷ ʬʦʨʤ ʪʘʤʦʞʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʤʝʨ, ʝʛʦ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ, ʜʦ ʧʨʠʙʳʪʠʷ ʪʦ-

ʚʘʨʦʚ ʚ ʤʝʩʪʘ ʜʦʩʪʘʚʢʠ. ɺ ʩʚʷʟʠ ʩ ʯʝʤ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʥʝʦʙʭʦʜʠʤʘ ʜʦʨʘʙʦʪʢʘ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʪʘʤʦʞʝʥʥʳʭ ʦʨʛʘʥʦʚ ʩ ʮʝʣʴʶ ʧʦʣʥʦʛʦ ʪʘʤʦʞʝʥʥʦʛʦ ʢʦʥ-

ʪʨʦʣʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʜʝʢʣʘʨʘʮʠʠ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʪʘʤʦʞʝʥʥʦʛʦ ʪʨʘʥ-

ʟʠʪʘ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʚʳʧʫʩʢʘ ʪʦʚʘʨʘ ʧʦʩʣʝ ʝʛʦ ʧʨʠʙʳʪʠʷ ʚ ʤʝʩʪʦ ʜʦʩʪʘʚʢʠ. 

ʇʦ ʜʝʡʩʪʚʫʶʱʠʤ ʧʨʘʚʠʣʘʤ ʪʘʤʦʞʝʥʥʦʛʦ ʦʬʦʨʤʣʝʥʠʷ ʚ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʘʚʪʦʤʘʪʠ-

ʯʝʩʢʠʡ ʚʳʧʫʩʢ ʪʦʚʘʨʘ ʵʣʝʢʪʨʦʥʥʦʡ ʪʘʤʦʞʥʝʡ ʥʝ ʧʨʠʤʝʥʸʥ, ʥʦʨʤʘʪʠʚʥʳʡ ʩʨʦʢ ʚʳʧʫʩʢʘ 

ʩʦʩʪʘʚʣʷʝʪ 4 ʯʘʩʘ. ʇʦ ʧʨʦʰʝʩʪʚʠʠ ʵʪʦʛʦ ʩʨʦʢʘ ʜʝʢʣʘʨʘʥʪ ʜʦʣʞʝʥ ʧʦʣʫʯʘʪʴ ʦʪ ʪʘʤʦʞʝʥ-

ʥʦʛʦ ʦʨʛʘʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʩʦʦʙʱʝʥʠʝ ʦ ʜʝʡʩʪʚʠʷʭ ʩ ʪʘʤʦʞʝʥʥʦʡ ʜʝʢʣʘʨʘʮʠʝʡ ʠʣʠ 

ʪʦʚʘʨʦʤ, ʯʪʦʙʳ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ, ʥʘʧʨʠʤʝʨ, ʧʨʝʜʦʩʪʘʚʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʟʘʧʨʦʰʝʥ-

ʥʳʝ ʜʦʢʫʤʝʥʪʳ ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʦ ʠ ʦʞʠʜʘʪʴ ʚʳʧʫʩʢʘ ʪʦʚʘʨʦʚ ʚ ʪʝʯʝʥʠʝ ʩʣʝʜʫʶʱʝʛʦ ʨʘ-

ʙʦʯʝʛʦ ʜʥʷ. ɼʣʷ ʵʪʦʛʦ ʚ ʪʝʭʥʦʣʦʛʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʪʘʤʦʞʝʥʥʳʭ 

ʦʨʛʘʥʦʚ ʠ ʜʝʢʣʘʨʘʥʪʘ ʥʝʦʙʭʦʜʠʤʦ ʚʥʝʩʪʠ ʠʟʤʝʥʝʥʠʷ ʩ ʮʝʣʴʶ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʦʪʩʣʝ-

ʞʠʚʘʥʠʷ ʧʨʠʥʷʪʳʭ ʨʝʰʝʥʠʡ ʧʦʩʣʝ ʠʩʪʝʯʝʥʠʷ 4-ʭ ʯʘʩʦʚʦʛʦ ʩʨʦʢʘ ʚʳʧʫʩʢʘ. 

ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ʦ ʪʘʤʦʞʝʥʥʦʤ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʫʩʪʘʥʦʚʣʝʥʦ ʧʨʘʚʦ ʦʙʨʘʱʝ-

ʥʠʷ ʚ ʪʘʤʦʞʝʥʥʳʡ ʦʨʛʘʥ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʛʦ ʣʠʮʘ ʩ ʟʘʧʨʦʩʦʤ ʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʥʝʦʙʭʦ-

ʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʢʘʢ ʚ ʫʩʪʥʦʡ, ʪʘʢ ʠ ʚ ʧʠʩʴʤʝʥʥʦʡ ʬʦʨʤʝ. ʋʩʪʥʳʡ ʟʘʧʨʦʩ ʧʦʜʣʝʞʠʪ 

ʨʘʩʩʤʦʪʨʝʥʠʶ ʪʘʤʦʞʝʥʥʳʤ ʦʨʛʘʥʦʤ ʚ ʜʝʥʴ ʝʛʦ ʧʦʣʫʯʝʥʠʷ. ʇʨʠ ʧʦʜʘʯʝ ʧʠʩʴʤʝʥʥʦʛʦ 

ʟʘʧʨʦʩʘ ʦʪʚʝʪ ʜʦʣʞʝʥ ʙʳʪʴ ʜʘʥ ʚ ʧʠʩʴʤʝʥʥʦʡ ʬʦʨʤʝ ʚ ʪʝʯʝʥʠʝ ʜʝʩʷʪʠ ʜʥʝʡ ʩʦ ʜʥʷ ʝʛʦ 

ʧʦʣʫʯʝʥʠʷ (ʩʪ. 265, ʧ. 3). ʕʣʝʢʪʨʦʥʥʳʡ ʢʦʥʪʨʦʣʴ ʜʦʢʫʤʝʥʪʦʚ ʠ ʩʚʝʜʝʥʠʡ, ʫʢʘʟʘʥʥʳʭ ʚ 

ʪʘʤʦʞʝʥʥʦʡ ʜʝʢʣʘʨʘʮʠʠ, ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʨʝʘʣʠʟʘʮʠʶ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʟʘʢʦʥʦʤ 

ʧʨʘʚ. ɿʘ ʥʝʩʢʦʣʴʢʦ ʤʝʩʷʮʝʚ ʧʨʘʢʪʠʢʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʎʕɼ, ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʢʦʥʪʘʢʪʘ 

ʫʯʘʩʪʥʠʢʘ ɺʕɼ ʠ ʪʘʤʦʞʝʥʥʦʛʦ ʠʥʩʧʝʢʪʦʨʘ ʦʙʦʟʥʘʯʠʣʘʩʴ ʩʫʱʝʩʪʚʝʥʥʘʷ ʧʨʦʙʣʝʤʘ: ʦʪ-

ʩʫʪʩʪʚʠʝ ʤʝʭʘʥʠʟʤʘ ʧʨʦʩʣʝʞʠʚʘʥʠʷ ʪʘʤʦʞʝʥʥʳʭ ʦʧʝʨʘʮʠʡ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʜʦʢʫʤʝʥʪʦ-

ʦʙʦʨʦʪʝ, ʢʦʪʦʨʳʡ ʙʳ ʧʦʟʚʦʣʠʣ ʫʯʘʩʪʥʠʢʫ ɺʕɼ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʩ ʝʛʦ ʪʘʤʦ-

ʞʝʥʥʦʡ ʜʝʢʣʘʨʘʮʠʝʡ. ʉʝʡʯʘʩ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʨʝʘʣʠʟʦʚʘʥʦ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʠʥʩʧʝʢ-

ʪʦʨ, ʧʨʠʥʠʤʘʶʱʠʡ ʨʝʰʝʥʠʝ ʧʦ ʪʘʤʦʞʝʥʥʦʡ ʜʝʢʣʘʨʘʮʠʠ, ʥʝ ʤʦʞʝʪ ʠʥʬʦʨʤʠʨʦʚʘʪʴ ʜʝ-

ʢʣʘʨʘʥʪʘ ʦ ʜʝʡʩʪʚʠʷ ʪʘʤʦʞʝʥʥʦʛʦ ʦʨʛʘʥʘ. ʅʘʧʨʠʤʝʨ, ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʪʦʚʘʨʦʚ, ʫʢʘʟʘʥʥʳʭ 

ʚ ʪʘʤʦʞʝʥʥʦʡ ʜʝʢʣʘʨʘʮʠʠ, ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʧʨʦʚʝʨʢʘ ʧʨʦʚʦʜʠʪʩʷ ʣʠʰʴ ʧʦ ʦʜʥʦʤʫ, ʥʦ 

ʠʥʩʧʝʢʪʦʨ ʥʝ ʠʤʝʝʪ ʪʝʭʥʠʯʝʩʢʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʵʪʦ ʚʨʝʤʷ ʧʨʠʥʷʪʴ ʨʝʰʝʥʠʝ ʦ ʚʳʧʫʩʢʝ 

ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʪʦʚʘʨʦʚ, ʧʦ ʢʦʪʦʨʳʤ ʥʝ ʚʦʟʥʠʢʘʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʦʧʨʦʩʳ, ʭʦʪʷ ʟʘ-

ʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʪʘʢʦʡ ʯʘʩʪʠʯʥʳʡ ʚʳʧʫʩʢ ʜʦʧʫʩʢʘʝʪʩʷ. ɸ ʝʩʣʠ ʫ ʜʦʣʞʥʦʩʪʥʦʛʦ ʣʠʮʘ 

ʪʘʤʦʞʝʥʥʦʛʦ ʦʨʛʘʥʘ ʠ ʠʤʝʝʪʩʷ ʪʘʢʘʷ ʚʦʟʤʦʞʥʦʩʪʴ, ʪʦ ʦʥʘ ʥʝ ʨʝʘʣʠʟʫʝʪʩʷ, ʪʘʢ ʢʘʢ ʥʝ-

ʧʦʜʢʦʥʪʨʦʣʴʥʘ ʜʝʢʣʘʨʘʥʪʫ. 

ʈʘʟʨʝʰʠʪʴ ʵʪʫ ʧʨʦʙʣʝʤʫ ʤʦʞʥʦ, ʝʩʣʠ ʚʥʝʩʪʠ ʠʟʤʝʥʝʥʠʝ ʚ ʪʝʭʥʦʣʦʛʠʶ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʦʛʦ ʦʙʤʝʥʘ ʪʘʤʦʞʝʥʥʦʛʦ ʦʨʛʘʥʘ ʠ ʜʝʢʣʘʨʘʥʪʘ (ʠʣʠ ʝʛʦ ʪʘʤʦʞʝʥʥʦʛʦ ʧʨʝʜʩʪʘʚʠʪʝʣʷ) 

ʯʝʨʝʟ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ ʪʘʤʦʞʝʥʥʦʛʦ ʜʝʢʣʘʨʠʨʦʚʘʥʠʷ, ʯʝʨʝʟ ʣʠʯʥʳʡ ʢʘʙʠʥʝʪ 

ʫʯʘʩʪʥʠʢʘ ɺʕɼ, ʠ/ʠʣʠ ʯʝʨʝʟ ɽʜʠʥʳʡ ʧʦʨʪʘʣ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʫʩʣʫʛ 

(ʬʫʥʢʮʠʡ) ʜʣʷ ʠʥʳʭ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʣʠʮ, ʥʘʧʨʠʤʝʨ, ʧʝʨʝʚʦʟʯʠʢʘ. 

ʕʪʠ ʞʝ ʠʟʤʝʥʝʥʠʷ ʚ ʪʝʭʥʦʣʦʛʠʶ ʧʦʟʚʦʣʷʪ ʨʘʟʨʝʰʠʪʴ ʠ ʜʨʫʛʠʝ ʧʨʦʙʣʝʤʥʳʝ ʩʣʫʯʘʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʪʘʤʦʞʝʥʥʳʭ ʦʨʛʘʥʦʚ ʩ ʫʯʘʩʪʥʠʢʘʤʠ ɺʕɼ. 

ʂʘʢ ʧʨʠʤʝʨ ʪʘʢʦʛʦ ʩʣʫʯʘʷ ʨʘʩʩʤʦʪʨʠʤ ʥʘʯʘʪʫʶ ʜʦ ʚʳʧʫʩʢʘ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʧʨʦ-

ʚʝʨʢʫ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʪʦʚʘʨʦʚ. ɺ ʨʘʤʢʘʭ ʢʦʥʪʨʦʣʷ ʪʘʤʦʞʝʥʥʦʡ ʜʝʢʣʘʨʘʮʠʠ ʜʣʷ ʚʳ-

ʧʫʩʢʘ ʪʦʚʘʨʦʚ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʤʝʨʳ ʦʙʝʩʧʝʯʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʪʴʸʡ 121 

ʊʂ ɽɸʕʉ [2]. ʉʨʦʢ ʧʨʦʚʝʜʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʨʦʚʝʨʢʠ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥ ʩʪʘʪʴʸʡ 

325 ʊʂ ɽɸʕʉ ʠ ʟʘʚʠʩʠʪ ʦʪ ʩʫʙʲʝʢʪʠʚʥʦʛʦ ʤʥʝʥʠʷ ʦ ʜʦʩʪʘʪʦʯʥʦʩʪʠ ʠʣʠ ʥʝʜʦʩʪʘʪʦʯʥʦ-

ʩʪʠ ʩʚʝʜʝʥʠʡ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʟʘʷʚʣʝʥʥʳʭ ʚ ʪʘʤʦʞʝʥʥʦʡ ʜʝʢʣʘʨʘʮʠʠ ʜʘʥʥʳʭ. ʇʨʠ 

ʵʪʦʤ ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ ʜʝʢʣʘʨʘʥʪʘ ʦ ʧʨʠʥʷʪʦʤ ʪʘʤʦʞʝʥʥʳʤ ʦʨʛʘʥʦʤ ʨʝʰʝʥʠʠ ʜʦʣʞʥʦ 

ʙʳʪʴ ʧʨʦʚʝʜʝʥʦ ʚ ʩʨʦʢ ʥʝ ʧʦʟʜʥʝʝ 30 ʢʘʣʝʥʜʘʨʥʳʭ ʜʥʝʡ ʩʦ ʜʥʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʘʧʨʦ-

ʰʝʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʠ (ʠʣʠ) ʩʚʝʜʝʥʠʡ, ʝʩʣʠ ʜʦ ʚʳʧʫʩʢʘ ʪʦʚʘʨʦʚ ʟʘʧʨʦʰʝʥʥʳʝ ʜʦʢʫ-

ʤʝʥʪʳ ʠ ʩʚʝʜʝʥʠʷ ʥʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʎʕɼ. ɺ ʵʪʦʪ ʩʨʦʢ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʪʦʯʥʝʥʠʷ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 61, 2019 ʛ. 

ʈʘʟʜʝʣ IV. ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ʩʚʝʜʝʥʠʡ, ʤʦʞʝʪ ʙʳʪʴ ʩʜʝʣʘʥ ʧʦʚʪʦʨʥʳʡ ʟʘʧʨʦʩ ʜʝʢʣʘʨʘʥʪʫ ʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʜʦʢʫʤʝʥ-

ʪʦʚ ʠʣʠ ʧʦʷʩʥʝʥʠʡ ʧʦ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʀʩʧʦʣʥʝʥʠʝ ʧʦʚʪʦʨʥʦʛʦ ʟʘʧʨʦʩʘ 

ʜʝʢʣʘʨʘʥʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʚ ʪʝʯʝʥʠʝ 10 ʜʥʝʡ, ʥʘ ʵʪʦ ʚʨʝʤʷ ʧʨʠʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩʨʦʢ ʧʨʠ-

ʥʷʪʠʷ ʪʘʤʦʞʝʥʥʳʤ ʦʨʛʘʥʦʤ ʨʝʰʝʥʠʷ ʧʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʨʦʚʝʨʢʝ.  

ʉʨʦʢ ʜʦʢʫʤʝʥʪʘʣʴʥʦʡ ʧʨʦʚʝʨʢʠ ʥʝ ʤʦʞʝʪ ʧʨʝʚʳʰʘʪʴ ʩʨʦʢʘ ʚʨʝʤʝʥʥʦʛʦ ʭʨʘʥʝʥʠʷ, ʪʦ 

ʝʩʪʴ 4-ʭ ʤʝʩʷʮʝʚ, ʝʩʣʠ ʩʦ ʩʨʦʢʦʤ ʧʨʦʚʝʨʢʠ ʩʚʷʟʘʥ ʩʨʦʢ ʚʳʧʫʩʢʘ ʪʦʚʘʨʦʚ. ɽʩʣʠ ʪʦʚʘʨ ʫʞʝ 

ʚʳʧʫʱʝʥ, ʘ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʧʨʦʚʝʨʢʘ ʧʨʦʜʦʣʞʘʝʪʩʷ ʧʦʩʣʝ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʟʘʧʨʦʰʝʥʥʳʭ 

ʜʦʢʫʤʝʥʪʦʚ ʠ ʩʚʝʜʝʥʠʡ ʫʞʝ ʧʦʩʣʝ ʚʳʧʫʩʢʘ ʪʦʚʘʨʦʚ, ʪʦ ʩʨʦʢ ʧʨʦʚʝʜʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʧʨʦʚʝʨʢʠ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 100 ʢʘʣʝʥʜʘʨʥʳʭ ʜʥʝʡ (ʩʨʦʢ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 

ʚʩʝʭ ʟʘʧʨʦʰʝʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʦʪ 0 ʜʦ 60 ʜʥʝʡ, 60 + 30 + 10 = ʜʦ 100 ʜʥ.).  

ʀʟ ʧʨʠʚʝʜʸʥʥʳʭ ʧʦʣʦʞʝʥʠʡ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʪʘʤʦ-

ʞʝʥʥʳʤ ʦʨʛʘʥʦʤ ʧʨʦʚʝʨʦʯʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʦʪʚʦʜʠʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝ-

ʤʝʥʠ. ʅʦ ʧʨʦʚʝʨʢʘ ʤʦʞʝʪ ʟʘʢʦʥʯʠʪʴʩʷ ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ, ʠ ʜʝʢʣʘʨʘʥʪʫ ʥʝʦʙʭʦʜʠʤʦ 

ʙʳʪʴ ʦʩʚʝʜʦʤʣʸʥʥʳʤ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʩ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʤʠ ʠʤ ʜʦʢʫʤʝʥʪʘʤʠ ʠ ʩʚʝʜʝʥʠ-

ʷʤʠ. ʊʝʭʥʦʣʦʛʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʤʝʥʘ ʥʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʪʘʢʦʛʦ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ, 

ʭʦʪʷ ʚ ʩʠʩʪʝʤʝ ʪʘʤʦʞʝʥʥʳʭ ʦʨʛʘʥʦʚ ʧʨʦʭʦʞʜʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦʪʩʣʝʞʠʚʘʝʪʩʷ, ʠ ʧʨʦ-

ʩʪʦʝ ʦʪʨʘʞʝʥʠʝ ʭʦʜʘ ʧʨʦʚʝʨʢʠ ʧʦʟʚʦʣʠʪ ʩʥʷʪʴ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ çʟʘʢʨʳʪʦʩʪʠè 

ʥʝʦʙʭʦʜʠʤʦʡ ʜʝʢʣʘʨʘʥʪʫ ʠʥʬʦʨʤʘʮʠʠ. ʉʪʘʥʜʘʨʪʥʳʤʠ ʧʨʦʛʨʘʤʤʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʪʘ-

ʤʦʞʝʥʥʦʛʦ ʜʝʢʣʘʨʠʨʦʚʘʥʠʷ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʪʘ-

ʤʦʞʝʥʥʳʤ ʦʨʛʘʥʦʤ ʧʦ ʚʦʧʨʦʩʘʤ ʧʨʦʭʦʞʜʝʥʠʷ ʧʨʦʚʝʨʢʠ. ʊʝʤ ʩʘʤʳʤ ʩʦʟʜʘʶʪʩʷ ʧʦʪʝʥ-

ʮʠʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʙʝʩʢʦʥʪʨʦʣʴʥʦʛʦ ʟʘʪʷʛʠʚʘʥʠʷ ʩʨʦʢʦʚ ʧʨʦʚʝʨʢʠ.  

ɺ ʪʘʤʦʞʝʥʥʦʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ ʟʘʣʦʞʝʥʳ ʥʦʨʤʳ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ ʚʳʥʦʩʠʤʳʭ ʨʝ-

ʰʝʥʠʡ, ʥʘʧʨʠʤʝʨ, ʚ ʧʫʥʢʪʝ 7 ʩʪʘʪʴʠ 119 ʊʂ ɽɸʕʉ[2]: çɺ ʩʣʫʯʘʝ ʝʩʣʠ ʧʨʦʚʝʨʢʘ ʪʘʤʦ-

ʞʝʥʥʳʭ, ʠʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʠ (ʠʣʠ) ʩʚʝʜʝʥʠʡ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʟʘʚʝʨʰʝʥʘ ʚ ʩʨʦʢ, ʫʩʪʘ-

ʥʦʚʣʝʥʥʳʡ ʧʫʥʢʪʦʤ 6 ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ, ʠ ʚʳʧʫʩʢ ʪʦʚʘʨʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘ-

ʪʴʝʡ 121 ʥʘʩʪʦʷʱʝʛʦ ʂʦʜʝʢʩʘ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʠʟʚʝʜʝʥ ʚ ʩʣʫʯʘʝ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʦʤ 

ʧʫʥʢʪʦʤ 5 ʩʪʘʪʴʠ 121 ʥʘʩʪʦʷʱʝʛʦ ʂʦʜʝʢʩʘ, ʩʨʦʢ ʚʳʧʫʩʢʘ ʪʦʚʘʨʦʚ ʧʨʦʜʣʝʚʘʝʪʩʷ ʩ 

ʨʘʟʨʝʰʝʥʠʷ ʨʫʢʦʚʦʜʠʪʝʣʷ (ʥʘʯʘʣʴʥʠʢʘ) ʪʘʤʦʞʝʥʥʦʛʦ ʦʨʛʘʥʘ, ʫʧʦʣʥʦʤʦʯʝʥʥʦʛʦ ʠʤ ʟʘ-

ʤʝʩʪʠʪʝʣʷ ʨʫʢʦʚʦʜʠʪʝʣʷ (ʟʘʤʝʩʪʠʪʝʣʷ ʥʘʯʘʣʴʥʠʢʘ) ʪʘʤʦʞʝʥʥʦʛʦ ʦʨʛʘʥʘ ʣʠʙʦ ʣʠʮ, ʠʭ 

ʟʘʤʝʱʘʶʱʠʭ, ʩʦ ʜʥʷ, ʩʣʝʜʫʶʱʝʛʦ ʟʘ ʜʥʝʤ ʠʩʪʝʯʝʥʠʷ ʩʨʦʢʘ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʧʫʥʢʪʦʤ 6 

ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ, ʥʘ ʩʨʦʢ ʧʨʦʚʝʜʝʥʠʷ ʪʘʢʦʡ ʧʨʦʚʝʨʢʠè. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ, ʧʨʠʤʝʥʷʝʤʦʡ ʧʨʠ ʪʘʤʦʞʝʥʥʦʤ ʜʝʢʣʘʨʠ-

ʨʦʚʘʥʠʠ, ʚʩʝ ʜʦʢʫʤʝʥʪʳ ʥʘʧʨʘʚʣʷʶʪʩʷ ʟʘ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʜʧʠʩʴʶ ʦʜʥʦʛʦ ʜʦʣʞʥʦʩʪʥʦʛʦ 

ʣʠʮʘ, ʘ ʠʤʝʥʥʦ ï ʠʥʩʧʝʢʪʦʨʘ, ʧʨʦʚʦʜʷʱʝʛʦ ʧʨʦʚʝʨʢʫ ʪʘʤʦʞʝʥʥʦʡ ʜʝʢʣʘʨʘʮʠʠ.  

ʄʝʞʜʫ ʪʝʤ ʤʠʨʦʚʦʡ ʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʝʚʨʦʧʝʡʩʢʠʡ ʦʧʳʪ [12ï19] ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʶʪ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʩʪʨʦʝʥʠʷ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʦ-

ʩʪʘʚʱʠʢʦʚ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʪʘʤʦʞʝʥʥʳʭ ʦʨʛʘʥʦʚ ʧʨʠ ʰʠʨʦʢʦʤ ʧʨʠʤʝʥʝʥʠʠ ʧʨʦʜʫ-

ʤʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʚ ʩʬʝʨʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʝʢʣʘʨʠʨʦʚʘʥʠʷ. 

ʆʩʥʦʚʥʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʚʳʚʦʜʳ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʬʬʝʢʪʠʚʥʦʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʪʘʤʦʞʝʥʥʳʭ ʦʨʛʘ-

ʥʦʚ ʠ ʫʯʘʩʪʥʠʢʦʚ ɺʕɼ ʚʦʟʤʦʞʥʦ ʧʦʩʨʝʜʩʪʚʦʤ ʨʝʘʣʠʟʘʮʠʠ ʥʘ ʧʨʘʢʪʠʢʝ ʩʣʝʜʫʶʱʠʭ 

ʧʨʝʜʣʦʞʝʥʠʡ: 

1) ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʢʨʘʱʝʥʠʷ ʩʨʦʢʘ ʚʳʧʫʩʢʘ ʪʦʚʘʨʦʚ, ʩʦʢʨʘʱʝʥʠʷ ʠʟʜʝʨʞʝʢ ʥʘ 

ʪʘʤʦʞʝʥʥʳʡ ʢʦʥʪʨʦʣʴ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʪʴ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʩʦʧʨʦʚʦʞ-

ʜʘʪʴ ʜʝʡʩʪʚʠʷ ʪʘʤʦʞʝʥʥʦʛʦ ʦʨʛʘʥʘ ʠ ʝʛʦ ʜʦʣʞʥʦʩʪʥʳʭ ʣʠʮ ʩ ʪʘʤʦʞʝʥʥʦʡ ʜʝʢʣʘʨʘʮʠʝʡ, 

ʜʦʢʫʤʝʥʪʘʤʠ ʠ ʩʚʝʜʝʥʠʷʤʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʜʝʢʣʘʨʘʥʪʦʤ, ʘ ʪʘʢʞʝ ʠʟʤʝʥʠʪʴ ʪʝʭʥʦʣʦ-

ʛʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʪʘʤʦʞʝʥʥʦʛʦ ʦʨʛʘʥʘ ʠ ʫʯʘʩʪʥʠʢʘ ɺʕɼ. 

2) ʇʨʠʤʝʥʝʥʠʝ ʜʝʢʣʘʨʘʥʪʦʤ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʘʣʛʦʨʠʪʤʦʚ ʧʨʦʚʝʨʢʠ ʜʦ ʧʦʜʘʯʠ ʪʘʤʦ-

ʞʝʥʥʦʡ ʜʝʢʣʘʨʘʮʠʠ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʪ ʢʦʣʠʯʝʩʪʚʦ çʘʚʪʦʚʳʧʫʩʢʘʝʤʳʭè ʪʘʤʦʞʝʥ-

ʥʳʭ ʜʝʢʣʘʨʘʮʠʡ. 

3) ʅʝʦʙʭʦʜʠʤʘ ʜʦʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʪʘʤʦʞʝʥʥʳʭ ʦʨʛʘʥʦʚ ʩ ʮʝ-

ʣʴʶ ʧʦʣʥʦʛʦ ʪʘʤʦʞʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʜʝʢʣʘʨʘʮʠʠ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ 



ʂʘʧʨʘʥʦʚ ɸ.ɺ., ʂʦʨʰʫʥʦʚ ɼ.ɸ. 
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ʠʥʬʦʨʤʘʮʠʠ, ʪʘʤʦʞʝʥʥʦʛʦ ʪʨʘʥʟʠʪʘ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʚʳʧʫʩʢʘ ʪʦʚʘʨʘ ʧʦʩʣʝ ʝʛʦ 

ʧʨʠʙʳʪʠʷ ʚ ʤʝʩʪʦ ʜʦʩʪʘʚʢʠ. 

ʃʶʙʦʝ ʠʟʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʪʘʤʦʞʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʚʣʝʯʸʪ ʟʘ ʩʦʙʦʡ ʥʘʩʪʨʦʡʢʫ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʮʝʧʦʯʝʢ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʘ ɺʕɼ ʩ 

ʪʘʤʦʞʝʥʥʳʤʠ ʦʨʛʘʥʘʤʠ. ɺ ʧʨʘʢʪʠʢʝ ʦʪʨʘʙʦʪʢʠ ʤʝʪʦʜʠʢʠ ʠ ʧʨʝʜʣʘʛʘʝʤʳʭ ʧʨʦʮʝʩʩʦʚ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʝʡ, ʥʘʧʨʠʤʝʨ, ʠʤʠ-

ʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. ɼʣʷ ʠʩʢʣʶʯʝʥʠʷ ʦʰʠʙʦʯʥʳʭ ʨʝʰʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ 

ʨʘʟʨʘʙʦʪʘʪʴ ʜʝʪʘʣʴʥʫʶ ʩʭʝʤʫ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʦʪʨʘʞʘʶʱʫʶ ʚʩʝ ʵʪʘʧʳ ʠ ʫʟʣʦʚʳʝ 

ʪʦʯʢʠ ʧʨʦʭʦʞʜʝʥʠʷ ʫʯʘʩʪʥʠʢʦʤ ɺʕɼ ʢʦʥʪʨʦʣʴʥʳʭ ʧʨʦʮʝʜʫʨ ʚ ʧʦʛʨʘʥʠʯʥʳʭ ʧʫʥʢʪʘʭ 

ʧʨʦʧʫʩʢʘ ʧʨʠ ʧʨʠʙʳʪʠʠ ʪʨʘʥʩʧʦʨʪʘ ʚ ʤʝʩʪʦ ʜʦʩʪʘʚʢʠ ʪʦʚʘʨʦʚ ʠ ʢʦʥʪʨʦʣʷ ʧʦʩʣʝ ʚʳʧʫʩʢʘ 

ʪʦʚʘʨʦʚ. ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʪʘʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʠʪ ʥʘʡʪʠ ʦʧʪʠʤʘʣʴʥʳʝ 

ʩʭʝʤʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʠʟʙʝʞʘʪʴ ʥʝʦʙʦʩʥʦʚʘʥʥʳʭ ʠʟʜʝʨʞʝʢ ʫʯʘʩʪ-

ʥʠʢʦʚ ɺʕɼ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʪʝʭʥʦʣʦʛʠʡ ʪʘʤʦʞʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ, ʨʘʟʜʝʣʸʥʥʦʛʦ ʥʘ ʵʣʝʢ-

ʪʨʦʥʥʳʡ ʠ ʬʘʢʪʠʯʝʩʢʠʡ. 
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for direct effective interaction are reduced. This entails significant delays in deliveries, a lot 

of time is lost to understand the errors in the design of delivery in electronic form. The authors 

analyse  the existing problems and offer ways to solve the problem on the basis of  improving 

information technologies concerning the interation between customs and foreign trade partic-

ipants.In particular , there are three main theses on the development of the customs control 

system aimed at reducing the goods release, the use of automatic mechanisms for checking 

customs declarations and improving information technology, to improve the interaction level 

and efficiency between all the interested parties. 
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ʂʝʛʝʥʙʝʢʦʚ ɾʘʥʜʦʩ ʂʘʜʳʨʭʘʥʦʚʠʯ, ʜʝʢʘʥ ʬʘʢʫʣʴʪʝʪʘ ʠʥʞʝʥʝʨʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʥʘʫʢ, ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʂʘʟʘʭʩʪʘʥʩʢʦ-ʅʝʤʝʮʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʂʅʋ),  

e-mail: kegenbekov@dku.kz  

ɹʝʨʜʠʙʝʢʦʚʘ ɾʫʣʜʳʟ ʈʘʭʳʤʙʘʡʢʳʟʳ, ʤʘʛʠʩʪʨʘʥʪ ʬʘʢʫʣʴʪʝʪʘ ʠʥʞʝʥʝʨʥʦ-ʵʢʦʥʦ-

ʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʂʘʟʘʭʩʪʘʥʩʢʦ-ʅʝʤʝʮʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʂʅʋ),  

e-mail: zhuldyz.berdibekova@gmail.com  

ʂʘʟʘʭʩʪʘʥʩʢʦ-ʅʝʤʝʮʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʂʅʋ) 

050010, ʛ. ɸʣʤʘʪʳ, ʫʣ. ʇʫʰʢʠʥʘ, 111 

ʉʈɸɺʅʀʊɽʃʔʅʓʁ ɸʅɸʃʀɿ ʈɽɿʋʃʔʊɸʊʆɺ ʉʊʈɸʊɽɻʀʀ 

ʂʀʊɸʁʉʂʆʁ ʅɸʈʆɼʅʆʁ ʈɽʉʇʋɹʃʀʂʀ  

ʀ ʈɽʉʇʋɹʃʀʂʀ ʂɸɿɸʍʉʊɸʅ ɺ ɺʆɿʈʆɾɼɽʅʀʀ  

ʅʆɺʆɻʆ ʐɽʃʂʆɺʆɻʆ ʇʋʊʀ  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʠʮʠʘʪʠʚʘ çʆʜʠʥ ʧʦʷʩ, ʦʜʠʥ ʧʫʪʴè, ʪʨʘʥʟʠʪʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʘ, ʤʘʨʰʨʫʪ ʧʦʢʨʳʪʠʷ. 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʢʠʪʘʡʩʢʦʡ ʠ ʢʘʟʘʭʩʪʘʥʩʢʦʡ ʧʦ-

ʣʠʪʠʢʠ ʚʦʟʨʦʞʜʝʥʠʷ ʐʝʣʢʦʚʦʛʦ ʧʫʪʠ ʯʝʨʝʟ ʧʨʠʟʤʫ ʥʦʚʳʭ ʠʥʠʮʠʘʪʠʚ, ʧʨʠʥʷʪʳʭ ʜʚʫʤʷ 

ʩʪʨʘʥʘʤʠ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ. ɸʚʪʦʨr ʨʘʩʩʤʘʪʨʠʚʘʪʁ ʢʠʪʘʡʩʢʫʶ ʠʥʠʮʠʘʪʠʚʫ çʆʜʠʥ 

ʧʦʷʩ ʠ ʦʜʥʘ ʜʦʨʦʛʘè, ʧʨʠʥʷʪʫʶ ʢʠʪʘʡʩʢʠʤ ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ ʚ 2013 ʛʦʜʫ. ɸʚʪʦʨ rʦʪʤʝ-

ʯʘʶʪ, ʯʪʦ ʂʠʪʘʡ ʫʞʝ ʚʳʜʝʣʠʣ 250 ʤʠʣʣʠʘʨʜʦʚ ʜʦʣʣʘʨʦʚ ʉʐɸ ʥʘ ʨʘʟʚʠʪʠʝ ʥʦʚʳʭ ʟʘʚʦ-

ʜʦʚ, ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ, ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʘʵʨʦʧʦʨʪʦʚ ʠ ʪ.ʜ. ʚʜʦʣʴ ʘʚʪʦʜʦʨʦʛʠ ʚ ʩʪʨʘʥʘʭ 

ɸʬʨʠʢʠ, ʖʛʦ-ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ ʠ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʠ ʧʣʘʥʠʨʫʝʪ ʧʦʪʨʘʪʠʪʴ 1 ʪʨʠʣʣʠʦʥ 

ʜʦʣʣʘʨʦʚ ʉʐɸ ʥʘ ʵʪʠ ʧʨʦʝʢʪʳ ʚ ʪʝʯʝʥʠʝ ʩʣʝʜʫʶʱʠʭ 10 ʣʝʪ. ʆʧʠʩʳʚʘʷ ʢʠʪʘʡʩʢʠʡ ʧʦʜ-

ʭʦʜ, ʘʚʪʦʨ rʦʙʨʘʱʘʪʁʩʷ ʢ ʢʘʟʘʭʩʪʘʥʩʢʦʡ ʧʦʣʠʪʠʢʝ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʚʦʟʨʦʞʜʝʥʠʝ 

ʪʦʨʛʦʚʣʠ ʜʨʝʚʥʝʛʦ ʐʝʣʢʦʚʦʛʦ ʧʫʪʠ. ɸʚʪʦʨ rʫʪʚʝʨʞʜʘʪʁ, ʯʪʦ ʫ ʂʠʪʘʷ ʠ ʂʘʟʘʭʩʪʘʥʘ 

ʤʥʦʛʦ ʦʙʱʝʛʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʪʨʘʪʝʛʠʡ, ʧʨʠʥʷʪʳʭ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʡ ʮʝʣʠ. ɺ ʦʙʦʩ-

ʥʦʚʘʥʠʝ ʵʪʦʛʦ ʘʚʪʦʨ rʫʢʘʟʳʚʘʪʁ ʥʘ ʩʪʨʘʪʝʛʠʶ çʅʫʨʣʳ ʞʦʣè, ʢʦʪʦʨʘʷ ʙʳʣʘ ʟʘʧʫ-

ʱʝʥʘ ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ ʂʘʟʘʭʩʪʘʥʘ ʚ ʦʪʚʝʪ ʥʘ ʠʥʠʮʠʘʪʠʚʫ ʂʠʪʘʷ. ɹʣʘʛʦʜʘʨʷ ʩʪʨʘʪʝ-

ʛʠʠ çʅʫʨʣʳ ʞʦʣè ʦʞʠʜʘʝʪʩʷ, ʯʪʦ ʨʝʘʣʠʟʘʮʠʷ ʂʠʪʘʡʩʢʦʡ ʠʥʠʮʠʘʪʠʚʳ ʙʫʜʝʪ ʧʨʦʜʚʠ-

ʛʘʪʴʩʷ ʚ ʂʘʟʘʭʩʪʘʥʝ ʛʦʨʘʟʜʦ ʙʳʩʪʨʝʝ ʠ ʵʬʬʝʢʪʠʚʥʝʝ, ʯʝʤ ʚ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ ʎʝʥʪʨʘʣʴ-

ʥʦʡ ɸʟʠʠ. 

ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ ʚ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʦʩʥʦʚʘʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʪʨʘʪʝʛʠʡ, ʧʨʠʥʷʪʳʭ 

ʧʨʘʚʠʪʝʣʴʩʪʚʘʤʠ ʂʠʪʘʷ ʠ ʂʘʟʘʭʩʪʘʥʘ. ɺ ʮʝʣʦʤ, ʩʪʘʪʴʷ ʜʘʝʪ ʙʦʣʝʝ ʦʧʪʠʤʠʩʪʠʯʥʳʡ 

ʚʟʛʣʷʜ ʥʘ ʩʪʨʘʪʝʛʠʠ ʂʠʪʘʷ ʠ ʂʘʟʘʭʩʪʘʥʘ ʚ ʦʪʥʦʰʝʥʠʠ ʐʝʣʢʦʚʦʛʦ ʧʫʪʠ, ʦʩʪʘʚʣʷʷ ʚʧʝ-

ʯʘʪʣʝʥʠʝ, ʯʪʦ ʨʝʘʣʠʟʘʮʠʷ ʩʪʨʘʪʝʛʠʠ ʦʢʘʞʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʠ ʜʦʣʛʦʩʨʦʯʥʦʝ ʚʣʠʷʥʠʝ 

ʥʘ ʵʢʦʥʦʤʠʢʫ ʩʪʨʘʥ. ʍʦʪʷ ʚ ʢʨʘʪʢʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʚʩʝʦʙʲʝʤʣʶʱʘʷ ʦʮʝʥʢʘ ʚʳʟʦ-

ʚʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʝʘʣʠʟʘʮʠʝʡ ʩʪʨʘʪʝʛʠʠ ʚ ʙʫʜʫʱʝʤ, ʨʦʣʴ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʨʳʥʢʦʚ, ʘ 

ʪʘʢʞʝ ʩʣʦʞʥʘʷ ʛʝʦʧʦʣʠʪʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʚ ɽʚʨʘʟʠʠ ʚ ʮʝʣʦʤ, ʤʦʞʝʪ ʦʢʘʟʘʪʴ ʩʝʨʴʝʟ-

ʥʦʝ ʚʣʠʷʥʠʝ.   

 

ʀʥʠʮʠʘʪʠʚʘ çʆʜʠʥ ʧʦʷʩ, ʦʜʠʥ ʧʫʪʴè ʫʩʢʦʨʠʣʘ ʧʨʦʜʚʠʞʝʥʠʝ ʪʘʢʠʭ ʠʥʬʨʘʩʪʨʫʢʪʫʨ-

ʥʳʭ ʧʨʦʝʢʪʦʚ, ʢʘʢ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʘʷ ʞʝʣʝʟʥʘʷ ʜʦʨʦʛʘ ʚ ʀʥʜʦʥʝʟʠʠ, ʞʝʣʝʟʥʘʷ ʜʦʨʦʛʘ 

ʂʠʪʘʡ-ʃʘʦʩ, ʞʝʣʝʟʥʘʷ ʜʦʨʦʛʘ ɸʜʜʠʩ-ɸʙʝʙʘ (ʕʬʠʦʧʠʷ) ï ɼʞʠʙʫʪʠ, ʞʝʣʝʟʥʘʷ ʜʦʨʦʛʘ ɹʫ-

ʜʘʧʝʰʪ (ɺʝʥʛʨʠʷ) ï ɹʫʨʛ (ʉʝʨʙʠʷ). ɹr ʣʠ ʧʦʩʪʨʦʝʥʳ ʧʦʨʪʳ ɻʚʘʜʘʨ ʠ ʇʠʨʝʡ, ʠ ʚ ʧʣʘʥʳ 

ʚʭʦʜʠʪ ʨʝʘʣʠʟʘʮʠʷ ʨʷʜʘ ʧʨʦʝʢʪʦʚ ʧʦ ʧʨʠʩʦʝʜʠʥʝʥʠʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʬʦʨʤʠʨʫʝʪʩʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʘʷ ʩʝʪʴ, ʚ ʮʝʥʪʨʝ ʢʦʪʦʨʦʡ ʥʘʭʦ-

ʜʷʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʢʦʨʠʜʦʨʳ: ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʢʦʨʠʜʦʨ ʂʠʪʘʡ-ʇʘʢʠʩʪʘʥ, ʵʢʦʥʦʤʠʯʝ-

ʩʢʠʡ ʢʦʨʠʜʦʨ ʂʠʪʘʡ-ʄʦʥʛʦʣʠʷ-ʈʦʩʩʠʷ ʠ ʅʦʚʳʡ ɽʚʨʘʟʠʡʩʢʠʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʤʦʩʪ. 

ʂʘʨʢʘʩ ʩʝʪʠ ʩʦʩʪʦʠʪ ʠʟ ʩʫʭʦʧʫʪʥʳʭ ʠ ʤʦʨʩʢʠʭ ʤʘʨʰʨʫʪʦʚ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 
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ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 61, 2019 ʛ. 
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ʤʘʛʠʩʪʨʘʣʝʡ, ʦʧʦʨʦʡ ʵʪʦʡ ʩʝʪʠ ʷʚʣʷʶʪʩʷ ʞʝʣʝʟʥʳʝ ʜʦʨʦʛʠ, ʧʦʨʪʳ, ʪʨʫʙʦʧʨʦʚʦʜʳ ʠ ʜʨʫ-

ʛʠʝ ʚʘʞʥʳʝ ʩʦʦʨʫʞʝʥʠʷ. 

ʉʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʫ ʂʠʪʘʷ ʝʩʪʴ ʩʚʦʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʠʦʨʠʪʝʪʳ ʥʘ ʝʚʨʘʟʠʡ-

ʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʢʦʪʦʨʳʝ ʥʝ ʚʩʝʛʜʘ ʙʫʜʫʪ ʩʦʚʧʘʜʘʪʴ ʩ ʧʨʠʦʨʠʪʝʪʘʤʠ ʈʦʩʩʠʠ ʠʣʠ ʂʘ-

ʟʘʭʩʪʘʥʘ. ɺ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ çʐʝʣʢʦʚʳʡ ʧʫʪʴè ʂʠʪʘʡ, ʚʝʨʦʷʪʥʦ, ʙʫʜʝʪ ʚʩʷʯʝʩʢʠ ʧʨʦʜʚʠ-

ʛʘʪʴ ʰʠʨʦʪʥʳʝ ʢʦʨʠʜʦʨʳ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʚʦʩʪʦʢ-ʟʘʧʘʜ. ʄʝʨʠʜʠʦʥʘʣʴʥʳʝ ʢʦʨʠʜʦʨʳ çʩʝ-

ʚʝʨïʁ ʛè, ʢʦʪʦʨʳʝ ʯʨʝʟʚʳʯʘʡʥʦ ʚʘʞʥʳ ʢʘʢ ʜʣʷ ʂʘʟʘʭʩʪʘʥʘ, ʪʘʢ ʠ ʜʣʷ ʈʦʩʩʠʠ (ʥʘʧʨʘʚʣʝ-

ʥʠʷ ʚ ʀʨʘʥ, ʥʘ ɹʣʠʞʥʠʡ ɺʦʩʪʦʢ ʠ ʚ ʀʥʜʠʶ ʚ ʙʫʜʫʱʝʤ; ʪʦʚʘʨʥʘʷ ʥʦʤʝʥʢʣʘʪʫʨʘ ï ʟʝʨʥʦ, 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʧʨʦʜʫʢʮʠʷ, ʫʜʦʙʨʝʥʠʷ, ʤʝʪʘʣʣʦʧʨʦʜʫʢʮʠʷ, ʤʘʰʠʥʦʩʪʨʦʝʥʠʝ, 

ʥʝʬʪʝʭʠʤʠʷ ʤʝʥʝʝ ʧʨʠʦʨʠʪʝʪʥʳ ʜʣʷ ʂʠʪʘʷ). ʕʪʠ ʢʦʨʠʜʦʨʳ, ʢʦʪʦʨʳʝ ʈʦʩʩʠʷ ʠ ʂʘʟʘʭ-

ʩʪʘʥ ʙʫʜʫʪ ʩʪʨʝʤʠʪʴʩʷ ʩʦʟʜʘʪʴ ʧʦ ʦʙʝ ʩʪʦʨʦʥʳ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʙʫʜʫʪ 

ʬʠʥʘʥʩʠʨʦʚʘʪʴʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʟʘ ʩʯʝʪ ʩʦʙʩʪʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ [1]. 

ʇʦ ʤʥʝʥʠʶ ʵʢʩʧʝʨʪʦʚ, ʜʣʷ ʂʠʪʘʷ ʥʦʚʳʡ ʐʝʣʢʦʚʳʡ ʧʫʪʴ ï ʵʪʦ ʥʝ ʧʨʦʩʪʦ ʩʝʪʴ ʞʝ-

ʣʝʟʥʳʭ ʜʦʨʦʛ ʯʝʨʝʟ ɽʚʨʘʟʠʡʩʢʠʡ ʢʦʥʪʠʥʝʥʪ, ʥʦ ʠ ʤʥʦʞʝʩʪʚʦ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʩʪʨʘʪʝ-

ʛʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʥʘʯʠʥʘʷ ʦʪ ʫʩʠʣʝʥʠʷ ʩʚʦʝʛʦ ʚʣʠʷʥʠʷ ʚ ʨʝʛʠʦʥʝ ʠ ʟʘʢʘʥʯʠʚʘʷ 

ʚʳʪʝʩʥʝʥʠʝʤ ʉʦʝʜʠʥʝʥʥʳʭ ʐʪʘʪʦʚ ʩ ʮʝʣʦʛʦ ʢʦʥʪʠʥʝʥʪʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ ɽʚʨʦʧʘ 

ʧʦʚʦʨʘʯʠʚʘʝʪʩʷ ʢ ɸʟʠʠ, ʘ ʥʝ ʩʤʦʪʨʠʪ ʯʝʨʝʟ ɸʪʣʘʥʪʠʯʝʩʢʠʡ ʦʢʝʘʥ, ʠ ʝʩʣʠ ʂʠʪʘʶ ʫʜʘʝʪʩʷ 

ʩʙʣʠʟʠʪʴʩʷ ʩ ʈʦʩʩʠʝʡ, ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʝʡ, ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʦʡ ʠ ɹʣʠʞʥʠʤ ɺʦʩʪʦʢʦʤ, 

ʪʦ ʘʤʝʨʠʢʘʥʩʢʠʤ ʧʦʣʠʪʠʢʘʤ ʩʣʝʜʫʝʪ ʨʘʜʠʢʘʣʴʥʦ ʧʝʨʝʩʤʦʪʨʝʪʴ ʩʚʦʡ ʪʨʘʜʠʮʠʦʥʥʳʡ 

ʧʦʜʭʦʜ ʢ ʵʪʠʤ ʨʝʛʠʦʥʘʤ ʠ ʚʩʝʤʫ ʤʠʨʫ ʚ ʮʝʣʦʤ [2]. 

ʀʥʠʮʠʘʪʠʚʘ çʆʜʠʥ ʧʦʷʩ, ʦʜʠʥ ʧʫʪʴè ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʜʚʘ ʬʠʟʠʯʝʩʢʠʭ ʤʘʨʰʨʫʪʘ ʩ 

ʥʝʩʢʦʣʴʢʠʤʠ ʧʨʦʤʝʞʫʪʦʯʥʳʤʠ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʫʟʣʘʤʠ, ʩʦʝʜʠʥʷʶʱʠʤʠ ʂʠʪʘʡ ʩ ɽʚʨʦ-

ʧʦʡ, ɸʬʨʠʢʦʡ ʠ ʖʛʦ-ɺʦʩʪʦʯʥʦʡ ɸʟʠʝʡ. ʀʥʠʮʠʘʪʠʚʘ ʙʫʜʝʪ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʘ ʥʘ ʠʥʚʝ-

ʩʪʠʮʠʷʭ ʚ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʘʢʪʠʚʦʚ, ʚʢʣʶʯʘʷ ʧʦʨʪʳ, ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʜʦʨʦʛʠ, ʞʝʣʝʟʥʳʝ 

ʜʦʨʦʛʠ, ʘʵʨʦʧʦʨʪʳ, ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ, ʥʝʬʪʝ- ʠ ʛʘʟʦʧʨʦʚʦʜʳ, ʠ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʝ 

ʟʘʚʦʜʳ, ʧʨʠ ʵʪʦʤ ʦʙʱʘʷ ʩʪʦʠʤʦʩʪʴ ʫʞʝ ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʧʨʦʝʢʪʦʚ ʚ ʘʟʠʘʪʩʢʦʤ ʨʝʛʠʦʥʝ 

ʩʦʩʪʘʚʣʷʝʪ 250 ʤʣʨʜ ʜʦʣʣʘʨʦʚ ʉʐɸ. ʂʨʦʤʝ ʪʦʛʦ, ʦʞʠʜʘʝʪʩʷ, ʯʪʦ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʂʠʪʘʷ 

ʚ ʙʣʠʞʘʡʰʠʝ 10 ʣʝʪ ʤʦʙʠʣʠʟʫʝʪ ʧʨʠʤʝʨʥʦ 1 ʪʨʣʥ ʜʦʣʣʘʨʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʬʠʥʘʥ-

ʩʠʨʦʚʘʥʠʷ ʜʣʷ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʨʘʩʭʦʜʦʚ ʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʚ ʩʪʨʘʥʘʭ, ʨʘʩʧʦʣʦʞʝʥ-

ʥʳʭ ʚʜʦʣʴ ʜʦʨʦʛʠ çʆʜʠʥ ʧʦʷʩ, ʦʜʠʥ ʧʫʪʴè [3]. 

ʆʞʠʜʘʝʪʩʷ, ʯʪʦ çʆʜʠʥ ʧʦʷʩ, ʦʜʠʥ ʧʫʪʴè ʦʢʘʞʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʝʛʠʦ-

ʥʘʣʴʥʫʶ ʪʦʨʛʦʚʣʶ, ʩʦʢʨʘʪʠʪ ʟʘʪʨʘʪʳ ʥʘ ʣʦʛʠʩʪʠʢʫ, ʧʨʠʚʝʜʝʪ ʢ ʟʘʢʣʶʯʝʥʠʶ ʥʦʚʳʭ ʪʦʨ-

ʛʦʚʳʭ ʩʜʝʣʦʢ ʠ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʥʦʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʵʢʩʧʦʨʪʥʳʭ 

ʮʝʥʪʨʦʚ ʟʘ ʧʨʝʜʝʣʘʤʠ ʂʠʪʘʷ. ɺ ʯʘʩʪʥʦʩʪʠ, ʥʘʠʙʦʣʴʰʠʡ ʠʤʧʫʣʴʩ ʨʦʩʪʘ ʚʥʝʰʥʝʡ ʪʦʨ-

ʛʦʚʣʠ ʙʫʜʝʪ ʥʘʙʣʶʜʘʪʴʩʷ ʥʘ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʨʳʥʢʘʭ ʩ ʫʨʦʚʥʝʤ ʨʘʟʚʠʪʠʷ ʥʠʞʝ ʩʨʝʜʥʝʛʦ, 

ʚʢʣʶʯʘʷ ɹʘʥʛʣʘʜʝʰ, ʂʘʤʙʦʜʞʫ, ʃʘʦʩ, ʇʘʢʠʩʪʘʥ, ʄʴʷʥʤʫ. ʕʪʦ ʯʘʩʪʠʯʥʦ ʦʙʲʷʩʥʷʝʪʩʷ 

ʵʬʬʝʢʪʦʤ ʥʠʟʢʦʡ ʙʘʟʳ ʠ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝʤ ʯʝʨʝʟ ʤʘʨʰʨʫʪʳ ʧʦʢʨʳ-

ʪʠʷ. 

ɺ 2000-ʭ ʛʦʜʘʭ ʧʨʦʠʟʦʰʣʦ ʢʘʯʝʩʪʚʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʬʦʨʤʘʪʘ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ, ʯʪʦ 

ʧʦʪʨʝʙʦʚʘʣʦ ʧʝʨʝʩʤʦʪʨʘ ʤʥʦʛʠʭ ʜʦʛʦʚʦʨʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʠ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʧʝʨʩʧʝʢ-

ʪʠʚ ʚ ʠʟʤʝʥʷʶʱʠʭʩʷ ʫʩʣʦʚʠʷʭ ʥʦʚʦʛʦ ʚʝʢʘ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʜʚʘʜʮʘʪʴ ʣʝʪ ʦʙʘ ʛʦʩʫʜʘʨʩʪʚʘ, 

ʂʘʟʘʭʩʪʘʥ ʠ ʂʠʪʘʡ, ʜʠʥʘʤʠʯʥʦ ʠʟʤʝʥʠʣʠʩʴ ʠ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʣʠʩʴ, ʦʥʠ ʩʪʘʣʠ ʨʘʚʥʦ-

ʧʨʘʚʥʳʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʤʥʦʛʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʥʦʚʳʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ. ʅʦʚʳʡ 

ʵʪʘʧ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ çʆʜʠʥ ʧʦʷʩ, ʦʜʠʥ ʧʫʪʴè: ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʠ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ 

ʩʦʩʝʜʥʠʭ ʩʪʨʘʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʦʙʥʦʚʣʝʥʠʝ ʜʚʫʩʪʦʨʦʥʥʠʭ ʩʪʨʘʪʝʛʠʡ ʨʘʟʚʠʪʠʷ, ʦʙʥʦʚʣʝ-

ʥʠʝ ʩʦʛʣʘʰʝʥʠʡ, ʥʦʚʠʟʥʫ ʜʝʡʩʪʚʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʦʚʳʡ çɼʦʛʦʚʦʨ ʦ ʜʦʙʨʦʩʦʩʝʜʩʪʚʝ, 

ʜʨʫʞʙʝ ʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝè ʧʦʣʦʞʠʣ ʥʘʯʘʣʦ ʧʨʦʮʝʩʩʫ ʜʚʫʩʪʦʨʦʥʥʠʭ ʠʥʠʮʠʘʪʠʚ ʠ ʜʦʛʦ-

ʚʦʨʥʳʭ ʩʦʛʣʘʰʝʥʠʡ. ʉʪʨʘʪʝʛʠʷ ʠʥʜʫʩʪʨʠʘʣʴʥʦ-ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʂʘʟʘʭʩʪʘʥʘ 

çʅײʨʣʳ ʞʦʣè ʜʠʢʪʫʝʪ ʨʘʟʚʠʪʠʝ ʥʦʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʚʥʝʰʥʠʤʠ ʧʘʨʪʥʝʨʘʤʠ. ʂʘʟʘʭʩʪʘʥʩʢʘʷ ʧʨʦʛʨʘʤʤʘ ʧʦʣʫʯʠʣʘ çʥʦʚʦʝ ʜʳʭʘʥʠʝ, ʥʦʚʫʶ 

ʧʦʜʜʝʨʞʢʫ ʥʘʰʝʛʦ ʚʝʣʠʢʦʛʦ ʩʦʩʝʜʘ ï ʂʠʪʘʷè [4]. 

ʆʩʦʙʝʥʥʦʩʪʴ çʥʦʚʦʛʦ ʵʪʘʧʘ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘè ʟʘʢʣʶʯʘ-

ʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʢʘʟʘʭʩʪʘʥʩʢʦ-ʢʠʪʘʡʩʢʠʝ ʦʪʥʦʰʝʥʠʷ, ʨʫʢʦʚʦʜʩʪʚʫʷʩʴ ʪʝʧʝʨʴ ʚʥʫʪʨʝʥʥʝʡ 



ʂʝʛʝʥʙʝʢʦʚ ɾ.ʂ., ɹʝʨʜʠʙʝʢʦʚʘ ɾ.ʈ. 
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ʩʪʨʘʪʝʛʠʝʡ, ʢʘʞʜʳʝ ʯʝʪʳʨʝ ʛʦʜʘ ʦʙʥʦʚʣʷʶʪ ʦʙʱʫʶ ʩʪʨʘʪʝʛʠʶ ʧʘʨʪʥʝʨʩʪʚʘ. ʆʪʤʝʪʠʤ, 

ʯʪʦ ʚ ʥʘʮʠʦʥʘʣʴʥʳʭ ʩʪʨʘʪʝʛʠʷʭ ʂʘʟʘʭʩʪʘʥʘ ʠ ʂʠʪʘʷ ʥʘʙʣʶʜʘʝʪʩʷ ʩʚʦʝʛʦ ʨʦʜʘ ʧʘʨʘʣʣʝ-

ʣʠʟʤ ʠʥʪʝʨʝʩʦʚ, ʦʥʠ ʧʦʨʦʞʜʘʶʪ ʥʦʚʳʝ ʦʙʣʘʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʧʨʦʝʢʪʥʦʛʦ ʩʦʪʨʫʜ-

ʥʠʯʝʩʪʚʘ. çʅײʨʣʳ ʞʦʣè ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʥʮʝʧʮʠʠ çʆʜʠʥ ʧʦʷʩ, ʦʜʠʥ ʧʫʪʴè ï ʢʠʪʘʡʩʢʘʷ 

ʠʥʠʮʠʘʪʠʚʘ ʩʦʚʤʝʩʪʥʳʭ ʧʨʦʝʢʪʦʚ ʧʦ ʩʦʟʜʘʥʠʶ çʕʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʷʩʘ ʥʦʚʦʛʦ ʰʝʣʢʦ-

ʚʦʛʦ ʧʫʪʠè ʠ çʄʦʨʩʢʦʛʦ ʰʝʣʢʦʚʦʛʦ ʧʫʪʠ XXI ʚʝʢʘè. 

ʈʝʘʣʠʟʘʮʠʷ ʵʪʦʡ ʠʥʠʮʠʘʪʠʚʳ ʥʘʭʦʜʠʣʘʩʴ ʚ ʬʦʢʫʩʝ ʚʥʝʰʥʝʡ ʧʦʣʠʪʠʢʠ ʂʠʪʘʷ ʚ 2015 

ʛʦʜʫ, ʦʥʘ ʦʪʨʘʞʘʣʘ ʢʠʪʘʡʩʢʫʶ ʧʦʣʠʪʠʢʫ ʦʪʢʨʳʪʦʩʪʠ ʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʩʬʝʨʝ. ɼʣʷ ʂʘʟʘʭʩʪʘʥʘ ʧʨʦʝʢʪ çʕʢʦʥʦʤʠʯʝʩʢʠʡ ʧʦʷʩ ʥʦʚʦʛʦ ʰʝʣʢʦʚʦʛʦ ʧʫʪʠè ʩʦʦʪʚʝʪ-

ʩʪʚʫʝʪ ʜʫʭʫ ʧʨʦʛʨʘʤʤʳ çʅײʨʣʳ ʞʦʣè, ʠʥʪʝʨʝʩʘʤ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʠ ʩʦʚʤʝʩʪʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʨʝʛʠʦʥʘ ʩ ʂʠʪʘʝʤ (ʤʠʥʠʩʪʨ ʠʥʦʩʪʨʘʥʥʳʭ ʜʝʣ ʂʠʪʘʷ 

ɺʘʥ ʀ). ɺʦ ʚʨʝʤʷ ɸʟʠʘʪʩʢʦʛʦ ʬʦʨʫʤʘ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʂʠʪʘʷ ʦʧʫʙʣʠʢʦʚʘʣʦ çʂʦʥʮʝʧʮʠʶ 

ʠ ʧʣʘʥ ʜʝʡʩʪʚʠʡ ʧʦ ʩʦʜʝʡʩʪʚʠʶ ʩʦʚʤʝʩʪʥʦʤʫ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʷʩʘ 

ʰʝʣʢʦʚʦʛʦ ʧʫʪʠ ʠ ʐʝʣʢʦʚʦʛʦ ʧʫʪʠ XXI ʚʝʢʘè [5]. 

ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʛʨʘʤʤʳ çʆʜʠʥ ʧʦʷʩ, ʦʜʠʥ ʧʫʪʴè ʚ ʂʘʟʘʭʩʪʘʥʝ ʙʫʜʝʪ 

ʙʳʩʪʨʝʝ, ʯʝʤ ʚ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ-ʫʯʘʩʪʥʠʮʘʭ, ʙʣʘʛʦʜʘʨʷ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ 

ʩ ʧʨʦʛʨʘʤʤʦʡ çʅײʨʣʳ ʞʦʣè ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʦʡ ʧʨʘʚʦʚʦʡ ʠ ʥʦʨʤʘʪʠʚʥʦʡ ʩʨʝʜʦʡ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʧʨʦʝʢʪʦʚ çʅײʨʣʳ ʞʦʣè ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʯʘʩʪʴ ʙʦʣʝʝ ʰʠʨʦʢʦʡ 

ʩʠʩʪʝʤʳ çʆʜʠʥ ʧʦʷʩ, ʦʜʠʥ ʧʫʪʴè, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʥʘʧʨʷʤʫʶ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʣʫʯʰʝʥʠʶ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʂʘʟʘʭʩʪʘʥʘ ʠ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ɽʉ-ɸʟʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʢʦ-

ʥʦʤʠʢʘ ʂʘʟʘʭʩʪʘʥʘ ʧʦʣʫʯʠʪ ʚʳʛʦʜʫ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ çʆʜʠʥ ʧʦʷʩ, ʦʜʠʥ ʧʫʪʴè 

[6]. 

ʋʞʝ ʩʫʱʝʩʪʚʝʥʥʦ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʘʷ ʠ ʘʚʪʦʤʦʙʠʣʴʥʘʷ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʘ. ʆʧʪʠʤʠʟʠʨʦʚʘʥʘ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʘʷ ʙʘʟʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ʇʨʦʛʨʘʤʤʘ çʆʜʠʥ ʧʦʷʩ, ʦʜʠʥ ʧʫʪʴè, ʚʥʝʜʨʝʥʥʘʷ ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ ʂʠʪʘʷ ʜʣʷ ʫʣʫʯ-

ʰʝʥʠʷ ʩʚʷʟʠ ʤʝʞʜʫ ʘʟʠʘʪʩʢʠʤ, ʝʚʨʦʧʝʡʩʢʠʤ ʠ ʘʬʨʠʢʘʥʩʢʠʤ ʢʦʥʪʠʥʝʥʪʘʤʠ, ʢʘʢ ʦʞʠʜʘ-

ʝʪʩʷ, ʫʚʝʣʠʯʠʪ ʪʦʨʛʦʚʳʝ ʧʦʪʦʢʠ ʠ ʜʦʣʛʦʩʨʦʯʥʳʡ ʨʝʛʠʦʥʘʣʴʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ. 

ʀʥʠʮʠʘʪʠʚʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʜʚʘ ʬʠʟʠʯʝʩʢʠʭ ʤʘʨʰʨʫʪʘ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʧʨʦʤʝʞʫʪʦʯ-

ʥʤrʠ ʫʟʣʘʤʠ ʧʦ ʧʫʪʠ, ʩʦʝʜʠʥʷʶʱʠʤʠ ʂʠʪʘʡ ʩ ɽʚʨʦʧʦʡ, ɸʬʨʠʢʦʡ ʠ ʖʛʦ-ɺʦʩʪʦʯʥʦʡ 

ɸʟʠʝʡ. ʕʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʩʝʭ ʪʝʢʫʱʠʭ, ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ ʠ ʙʫʜʫ-

ʱʠʭ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʧʨʦʝʢʪʦʚ, ʩʦʧʨʦʚʦʞʜʘʝʤʳʭ ʜʚʫʩʪʦʨʦʥʥʠʤʠ ʠ ʨʝʛʠʦʥʘʣʴʥʳʤʠ 

ʪʦʨʛʦʚʳʤʠ ʩʦʛʣʘʰʝʥʠʷʤʠ. 

çʆʜʠʥ ʧʦʷʩ, ʦʜʠʥ ʧʫʪʴè ʩʦʩʨʝʜʦʪʦʯʠʪʩʷ ʥʘ ʠʥʚʝʩʪʠʮʠʷʭ ʚ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʘʢʪʠʚʦʚ, 

ʚʢʣʶʯʘʷ ʧʦʨʪʳ, ʜʦʨʦʛʠ, ʞʝʣʝʟʥʳʝ ʜʦʨʦʛʠ, ʘʵʨʦʧʦʨʪʳ, ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ, ʥʝʬʪʝ- ʠ ʛʘʟʦ-

ʧʨʦʚʦʜʳ, ʠ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʝ ʟʘʚʦʜʳ, ʩ ʦʙʱʝʡ ʩʪʦʠʤʦʩʪʴʶ ʫʞʝ ʨʝʘʣʠʟʦʚʘʥʥʳʭ 

ʧʨʦʝʢʪʦʚ ʚ ʘʟʠʘʪʩʢʦʤ ʨʝʛʠʦʥʝ. ʂʨʦʤʝ ʪʦʛʦ, ʦʞʠʜʘʝʪʩʷ, ʯʪʦ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʂʠʪʘʷ ʤʦʙʠ-

ʣʠʟʫʝʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 1 ʪʨʣʥ ʜʦʣʣʘʨʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʚ ʪʝʯʝʥʠʝ 

ʩʣʝʜʫʶʱʠʭ 10 ʣʝʪ ʜʣʷ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʨʘʩʭʦʜʦʚ ʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʚ ʩʪʨʘʥʳ ʚʜʦʣʴ 

ʜʦʨʦʛʠ çʆʜʠʥ ʧʦʷʩ, ʦʜʠʥ ʧʫʪʴè [7]. 

ʀʥʠʮʠʘʪʠʚʘ ʦʙʝʩʧʝʯʠʪ ʩʚʷʟʴ ʤʝʞʜʫ ɸʟʠʝʡ, ɽʚʨʦʧʦʡ ʠ ɸʬʨʠʢʦʡ ʯʝʨʝʟ ʧʷʪʴ ʤʘʨʰ-

ʨʫʪʦʚ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ ʩʠʥʝʨʛʠʶ ʧʨʦʛʨʘʤʤ ʕʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʷʩʘ ʐʝʣʢʦʚʦʛʦ 

ʧʫʪʠ ʠ ʄʦʨʩʢʦʛʦ ʰʝʣʢʦʚʦʛʦ ʧʫʪʠ XXI  ʚʝʢʘ. ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʧʦʷʩ ʐʝʣ-

ʢʦʚʦʛʦ ʧʫʪʠ ʩʦʝʜʠʥʠʪ ʂʠʪʘʡ ʩ ɽʚʨʦʧʦʡ ʠ ɹʣʠʞʥʠʤ ɺʦʩʪʦʢʦʤ ʯʝʨʝʟ ʎʝʥʪʨʘʣʴʥʫʶ ɸʟʠʶ 

ʠ ʈʦʩʩʠʶ ʠ ʫʩʠʣʠʪ ʠʥʪʝʛʨʘʮʠʶ ʂʠʪʘʷ ʩ ʨʝʛʠʦʥʘʤʠ ʖʛʦ-ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ ʠ ʖʞʥʦʡ 

ɸʟʠʠ. ʄʝʞʜʫ ʪʝʤ, çʄʦʨʩʢʦʡ ʰʝʣʢʦʚʳʡ ʧʫʪʴ XXI ʚʝʢʘè ʥʘʧʨʘʚʣʝʥ ʥʘ ʫʣʫʯʰʝʥʠʝ ʤʦʨ-

ʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʨʠʙʨʝʞʥʳʭ ʧʦʨʪʦʚ ʂʠʪʘʷ, ʩʚʷʟʳʚʘʷ ʩʪʨʘʥʫ ʩ ɽʚʨʦʧʦʡ ʯʝʨʝʟ 

ʖʞʥʦ-ʂʠʪʘʡʩʢʦʝ ʤʦʨʝ ʠ ʀʥʜʠʡʩʢʠʡ ʦʢʝʘʥ. 

ʂʦʥʮʝʥʪʨʠʨʫʷʩʴ ʥʘ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʧʷʪʠ ʜʦʨʦʛʘʭ, çʆʜʠʥ ʧʦʷʩ, ʦʜʠʥ ʧʫʪʴè ʙʫʜʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʣʦʙʘʣʴʥʳʝ ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʢʦʨʠʜʦʨʳ, ʦʩʥʦʚʥʳʝ ʛʦʨʦʜʘ ʠ ʢʣʶʯʝʚʳʝ 

ʧʦʨʪʳ, ʯʪʦʙʳ ʧʦʚʳʩʠʪʴ ʩʪʝʧʝʥʴ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʤʝʞʜʫ ʩʪʨʘʥʘʤʠ-ʫʯʘʩʪʥʠʮʘʤʠ, ʩʦʟʜʘʚ 

ʰʝʩʪʴ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʤʘʨʰʨʫʪʦʚ, ʚʢʣʶʯʘʷ ʅʦʚʳʡ ɽʚʨʘʟʠʡʩʢʠʡ ʤʦʩʪ, 

ʤʘʨʰʨʫʪʳ: ʂʠʪʘʡ ï ʄʦʥʛʦʣʠʷ ï ʈʦʩʩʠʷ, ʂʠʪʘʡ ï ʎʝʥʪʨʘʣʴʥʘʷ ɸʟʠʷ ï ɿʘʧʘʜʥʘʷ ɸʟʠʷ, 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 61, 2019 ʛ. 
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ʂʠʪʘʡ ï ʀʥʜʦʢʠʪʘʡʩʢʠʡ ʧʦʣʫʦʩʪʨʦʚ, ʂʠʪʘʡ ï ʇʘʢʠʩʪʘʥ ʠ ɹʘʥʛʣʘʜʝʰ ï ʂʠʪʘʡ ï ʀʥʜʠʷ 

ï ʄʴʷʥʤʘ [8]. 

ʕʪʘ ʧʨʦʛʨʘʤʤʘ ʙʳʣʘ ʚʧʝʨʚʳʝ ʧʨʝʜʣʦʞʝʥʘ ʧʨʝʟʠʜʝʥʪʦʤ ʂʠʪʘʷ ʉʠ ʎʟʠʥʴʧʠʥʦʤ ʚʦ 

ʚʨʝʤʷ ʝʛʦ ʚʠʟʠʪʘ ʚ ʂʘʟʘʭʩʪʘʥ ʚ 2013 ʛʦʜʫ, ʛʜʝ ʦʥ ʧʦʜʯʝʨʢʥʫʣ ʢʦʥʮʝʧʮʠʶ ʵʢʦʥʦʤʠʯʝ-

ʩʢʦʛʦ ʧʦʷʩʘ ʐʝʣʢʦʚʦʛʦ ʧʫʪʠ, ʥʘʧʨʘʚʣʝʥʥʫʶ ʥʘ ʫʢʨʝʧʣʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʚʷʟʝʡ 

ʤʝʞʜʫ ʥʝʩʢʦʣʴʢʠʤʠ ʨʝʛʠʦʥʘʤʠ. ɺ ʦʢʪʷʙʨʝ 2013 ʛʦʜʘ ʧʨʝʟʠʜʝʥʪ ʉʠ ʧʦʚʪʦʨʠʣ ʧʨʝʜʣʦʞʝ-

ʥʠʝ çʆʜʠʥ ʧʦʷʩ, ʦʜʠʥ ʧʫʪʴè ʚ ʝʛʦ ʚʳʩʪʫʧʣʝʥʠʠ ʚ ʠʥʜʦʥʝʟʠʡʩʢʦʤ ʧʘʨʣʘʤʝʥʪʝ, ʫʢʘʟʳʚʘ-

ʶʱʝʝ ʥʘ ʛʦʪʦʚʥʦʩʪʴ ʫʢʨʝʧʣʷʪʴ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩʦ ʩʪʨʘʥʘʤʠ ɸʉɽɸʅ ʠ ʨʘʩʰʠʨʝʥʠʝ 

ʦʭʚʘʪʘ ʠʥʠʮʠʘʪʠʚʳ çʆʜʠʥ ʧʦʷʩ, ʦʜʠʥ ʧʫʪʴè ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʐʝʣʢʦʚʦʛʦ ʧʫʪʠ XXI  ʚʝʢʘ 

ʥʘ ʤʦʨʝ [9]. 

ʂʘʟʘʭʩʪʘʥ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʧʦʣʫʯʘʪʝʣʝʡ ʢʠʪʘʡʩʢʠʭ ʧʨʷʤʳʭ ʠʥʦ-

ʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ, ʦʙʱʠʡ ʦʙʲʝʤ ʢʦʪʦʨʳʭ ʚ ʢʦʥʮʝ 2016 ʛʦʜʘ 

ʩʦʩʪʘʚʠʣ 15,2 ʤʣʨʜ. ʜʦʣʣʘʨʦʚ ʉʐɸ. ʆʩʥʦʚʥʳʤʠ ʙʝʥʝʬʠʮʠʘʨʘʤʠ ʠʥʚʝʩʪʠʮʠʡ ʂʠʪʘʷ ʷʚ-

ʣʷʶʪʩʷ ʪʨʘʥʩʧʦʨʪ, ʬʠʥʘʥʩʳ, ʛʦʨʥʦʜʦʙʳʚʘʶʱʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ [10]. 

ʉʦʧʨʷʞʝʥʠʝ ɽɸʕʉ ʠ çʕʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʷʩʘ ʐʝʣʢʦʚʦʛʦ ʧʫʪʠè ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʂʘʟʘʭʩʪʘʥʫ ʠ ʜʨʫʛʠʤ ʫʯʘʩʪʥʠʢʘʤ ɽɸʕʉ ʩʦʟʜʘʪʴ ʦʛʨʦʤʥʫʶ ʪʨʘʥʟʠʪʥʫʶ ʟʦʥʫ ʜʣʷ ʛʨʫʟʦ-

ʧʦʪʦʢʦʚ ʠʟ ɽʚʨʦʧʳ ʚ ɸʟʠʶ, ʨʘʩʰʠʨʠʪʴ ʨʳʥʢʠ ʩʙʳʪʘ ʠʭ ʧʨʦʜʫʢʮʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʠʪʘʷ 

ʠ ʜʨʫʛʠʭ ʘʟʠʘʪʩʢʠʭ ʩʪʨʘʥ. ɺ ʯʘʩʪʥʦʩʪʠ, çɺʦʩʪʦʯʥʳʝ ʚʦʨʦʪʘè, ʩʫʭʦʡ ʧʦʨʪ ʥʘ ʢʠʪʘʡʩʢʦ-

ʢʘʟʘʭʩʪʘʥʩʢʦʡ ʛʨʘʥʠʮʝ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʣʶʯʝʚʦʡ ʣʦʛʠʩʪʠʯʝ-

ʩʢʠʡ ʫʟʝʣ ʥʘ ʅʦʚʦʤ ʐʝʣʢʦʚʦʤ ʧʫʪʠ. ʋʩʪʘʥʦʚʢʘ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʘ 

ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʢʦʥʪʝʡʥʝʨʥʳʭ ʛʨʫʟʦʚ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʪ ʪʨʘʥʟʠʪʥʳʝ ʤʦʱʥʦʩʪʠ ʂʘ-

ʟʘʭʩʪʘʥʘ, ʘ ʦʙʱʘʷ ʩʪʦʠʤʦʩʪʴ ʧʨʦʝʢʪʘ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 230 ʤʣʥ. 

ʜʦʣʣ. ʉʐɸ. ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʮʝʥʪʨ ʧʨʠʛʨʘʥʠʯʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ çʍʦʨʛʦʩè ʤʦʞʝʪ 

ʦʙʨʘʙʘʪʳʚʘʪʴ ʙʦʣʝʝ 16 000 ʢʦʥʪʝʡʥʝʨʦʚ ʚ ʜʝʥʴ, ʧʨʝʜʣʘʛʘʷ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʣʦʛʠʩʪʠʯʝ-

ʩʢʠʭ ʨʝʰʝʥʠʡ, ʚʢʣʶʯʘʷ ʧʝʨʝʛʨʫʟʢʫ ʛʨʫʟʦʚ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʥʪʝʡʥʝʨʥʳʭ ʧʦʝʟʜʦʚ ʠ ʜʦ-

ʢʫʤʝʥʪʘʣʴʥʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ. ɺ ʤʘʝ 2017 ʛʦʜʘ ʚ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ çʆʜʠʥ 

ʧʦʷʩ, ʦʜʠʥ ʧʫʪʴè ʢʠʪʘʡʩʢʠʝ ʠʥʚʝʩʪʦʨʳ COSCO Shipping ʠ ʧʦʨʪ ʃʷʥʴʶʥʴʛʘʥ, ʜʦʛʦʚʦʨʠ-

ʣʠʩʴ ʦ ʜʘʣʴʥʝʡʰʝʤ ʨʘʟʚʠʪʠʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʍʦʨʛʦʩʘ, ʧʨʠʦʙʨʝʪʷ 49% ʘʢʮʠʡ ʪʝʨʤʠ-

ʥʘʣʘ [11]. 

ɼʨʫʛʦʡ ʢʣʶʯʝʚʦʡ ʣʦʛʠʩʪʠʯʝʩʢʠʡ ʧʨʦʝʢʪ, ʤʦʨʩʢʦʡ ʧʦʨʪ ʂʫʨʳʢ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ 

ʄʘʥʛʠʩʪʘʫʩʢʦʡ ʦʙʣʘʩʪʠ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʪ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʤʦʨʩʢʦʛʦ 

ʪʨʘʥʟʠʪʘ ʚ ʂʘʟʘʭʩʪʘʥʝ. ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʧʦʨʪ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʧʨʷʤʫʶ ʧʝʨʝʛʨʫʟʢʫ ʩ 

ʧʦʝʟʜʦʚ ʠ ʛʨʫʟʦʚʠʢʦʚ ʥʘ ʧʘʨʦʤʳ, ʙʫʜʝʪ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʛʨʫʟʦʚʳʝ ʧʝʨʝʚʦʟʢʠ ʚ ɽʚʨʦʧʫ ʠ 

ʥʘ ɹʣʠʞʥʠʡ ɺʦʩʪʦʢ ʯʝʨʝʟ ɸʟʝʨʙʘʡʜʞʘʥ ʠ ʀʨʘʥ. ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʧʝʨʚʦʛʦ ʵʪʘʧʘ ʧʨʦʝʢʪʘ 

ʙʳʣʦ ʟʘʚʝʨʰʝʥʦ ʚ ʜʝʢʘʙʨʝ 2016 ʛʦʜʘ, ʠ ʚ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ 44 ʦʙʲʝʢʪʘ ʣʦʛʠʩʪʠʢʠ ʥʘʯʘʣʠ 

ʩʚʦʶ ʨʘʙʦʪʫ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʂʫʨʳʢ ʦʙʨʘʙʦʪʘʣ ʙʦʣʝʝ 400 000 ʪʦʥʥ ʛʨʫʟʦʚ, ʠʟ ʢʦ-

ʪʦʨʳʭ 1 ʤʣʥ. ʪʦʥʥ ʧʣʘʥʠʨʫʝʪʩʷ ʦʙʨʘʙʦʪʘʪʴ ʚ 2017 ʛʦʜʫ. ɼʨʫʛʠʝ ʦʩʥʦʚʥʳʝ ʠʥʬʨʘʩʪʨʫʢ-

ʪʫʨʥʳʝ ʧʨʦʝʢʪʳ ʚ ʂʘʟʘʭʩʪʘʥʝ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʦʪʥʝʩʝʥʳ ʢ çʆʜʠʥ ʧʦʷʩ, ʦʜʠʥ ʧʫʪʴè, 

ʚʢʣʶʯʘʶʪ ʥʝʩʢʦʣʴʢʦ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ (ɾʝʟʢʘʟʛʘʥ-ɹʝʡʥʝʫ, ɸʨʢʘʣʳʢ-ʐʫʙʘʨʢʦʣʴ, ɸʣ-

ʤʘʪʳ ï ʐʫ) ʠ ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʫʟʣʳ ʚ ʅʫʨ-ʉʫʣʪʘʥʝ ʠ ʐʳʤʢʝʥʪʝ. 

ɺ ʷʥʚʘʨʝ 2017 ʛʦʜʘ ʧʨʠʙʳʣ ʧʝʨʚʳʡ ʢʦʥʪʝʡʥʝʨʥʳʡ ʧʦʝʟʜ ʠʟ ʂʠʪʘʷ ʚ ʃʦʥʜʦʥ, ʧʨʝ-

ʦʜʦʣʝʚ ʨʘʩʩʪʦʷʥʠʝ 7500 ʤʠʣʴ. ʆʥ ʧʨʦʰʝʣ ʯʝʨʝʟ ʂʘʟʘʭʩʪʘʥ, ʈʦʩʩʠʶ, ɹʝʣʘʨʫʩʴ, ʇʦʣʴʰʫ, 

ɻʝʨʤʘʥʠʶ, ɹʝʣʴʛʠʶ ʠ ʌʨʘʥʮʠʶ, ʥʘʢʦʥʝʮ, ʧʝʨʝʭʦʜ ʯʝʨʝʟ ʘʥʛʣʠʡʩʢʠʡ ʢʘʥʘʣ ʚ ɺʝʣʠʢʦ-

ʙʨʠʪʘʥʠʶ. ʆʙʱʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʦʝʟʜʢʠ ʩʦʩʪʘʚʠʣʘ 18 ʜʥʝʡ, ʯʪʦ ʦʟʥʘʯʘʝʪ ʧʦʯʪʠ 

ʚ 2 ʨʘʟʘ ʙʦʣʝʝ ʙʳʩʪʨʦʝ ʚʨʝʤʷ ʜʦʩʪʘʚʢʠ ʛʨʫʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʦʨʩʢʦʡ ʧʝʨʝʚʦʟʢʦʡ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʞʠʜʘʝʪʩʷ, ʯʪʦ ʦʪʨʘʩʣʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʚ ʦʩʥʦʚʥʦʤ 

ʟʘʥʠʤʘʶʪʩʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʦʡ ʠʣʠ ʦʙʨʘʙʦʪʢʦʡ ʢʦʥʪʝʡʥʝʨʥʳʭ ʛʨʫʟʦʚ, ʚ ʩʨʝʜʥʝʩʨʦʯ-

ʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʙʫʜʫʪ ʦʧʝʨʝʞʘʪʴ ʵʢʦʥʦʤʠʢʫ ʂʘʟʘʭʩʪʘʥʘ ʚ ʮʝʣʦʤ, ʧʨʠʯʝʤ ʨʦʩʪ ʙʫʜʝʪ 

ʧʨʝʚʳʰʘʪʴ ʨʦʩʪ ɺɺʇ. ʕʪʠ ʦʪʨʘʩʣʠ ʚʢʣʶʯʘʶʪ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʠ ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʧʝ-

ʨʝʚʦʟʢʠ, ʣʦʛʠʩʪʠʢʫ ʠ ʤʦʨʩʢʫʶ, ʞʝʣʝʟʥʦʜʦʨʦʞʥʫʶ ʠ ʘʚʪʦʤʦʙʠʣʴʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ. 

ʇʨʦʛʥʦʟʠʨʫʝʪʩʷ, ʯʪʦ çʆʜʠʥ ʧʦʷʩ, ʦʜʠʥ ʧʫʪʴè ʚʥʝʩʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʥʚʝʩʪʠʮʠʠ ʚ 

ʝʞʝʛʦʜʥʳʡ ʨʦʩʪ ɺɺʇ ʂʘʟʘʭʩʪʘʥʘ ʢ 2021 ʛʦʜʫ, ʩʦʟʜʘʚ ʙʦʣʝʝ 200 000 ʨʘʙʦʯʠʭ ʤʝʩʪ. ʂʨʦʤʝ 

ʪʦʛʦ, ʵʢʦʥʦʤʠʢʘ ʩʪʨʘʥʳ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʠʛʨʘʝʪ ʦʪ ʧʨʦʜʦʣʞʘʶʱʝʛʦʩʷ ʫʣʫʯʰʝʥʠʷ 



ʂʝʛʝʥʙʝʢʦʚ ɾ.ʂ., ɹʝʨʜʠʙʝʢʦʚʘ ɾ.ʈ. 
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ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʧʨʠ ʵʪʦʤ ʦʙʱʠʡ ʦʙʲʝʤ ʠʥʚʝʩʪʠʮʠʡ ʜʦʩʪʠʛʥʝʪ ʙʦʣʝʝ 7 ʤʣʨʜ ʜʦʣʣʘʨʦʚ 

ʉʐɸ ʚ ʪʝʯʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʧʷʪʠ ʣʝʪ. 

ʇʦʩʢʦʣʴʢʫ ʠʥʠʮʠʘʪʠʚʘ çʆʜʠʥ ʧʦʷʩ, ʦʜʠʥ ʧʫʪʴè ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ ʵʢʦʥʦ-

ʤʠʯʝʩʢʠʤ ʠ ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ, ʩʫʱʝʩʪʚʫʝʪ 

ʥʝʩʢʦʣʴʢʦ ʬʘʢʪʦʨʦʚ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʧʦʪʝʥʮʠʘʣ ʧʨʦʛʨʘʤʤʳ: 

ʀʟʤʝʥʯʠʚʘʷ ʛʣʦʙʘʣʴʥʘʷ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʨʝʜʘ ʧʨʠʚʝʣʘ ʢ ʩʥʠʞʝʥʠʶ ʢʫʨʩʘ 

ʶʘʥʷ ʠ ʧʦʩʣʝʜʫʶʱʝʤʫ ʩʥʠʞʝʥʠʶ ʚʘʣʶʪʥʳʭ ʨʝʟʝʨʚʦʚ ʂʠʪʘʷ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʩʦʢʨʘʱʝ-

ʥʠʶ ʧʨʠʪʦʢʘ ʢʘʧʠʪʘʣʘ ʚ ʩʪʨʘʥʫ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚʘʣʶʪʥʳʝ ʨʝʟʝʨʚʳ ʩʦʢʨʘʪʠʣʠʩʴ ʧʨʠʤʝʨʥʦ 

ʥʘ 1 ʪʨʣʥ ʜʦʣʣ. ʉʐɸ ʩ ʧʠʢʘ ʚ 2014 ʛʦʜʫ, ʯʪʦ ʚʳʥʫʜʠʣʦ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʂʠʪʘʷ ʧʨʠʥʷʪʴ 

ʤʝʨʳ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʦʪʪʦʢ ʢʘʧʠʪʘʣʘ [12]. 

ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʬʠʥʘʥʩʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʧʦʣʠʪʠʯʝʩʢʘʷ ʧʦʜʜʝʨʞʢʘ ʩʪʨʘʥ çʆʜ-

ʥʦʛʦ ʧʦʷʩʘ, ʦʜʥʦʛʦ ʧʫʪʠè ʫʭʫʜʰʠʣʠʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʠʦʜʦʤ, ʢʦʛʜʘ ʤʝʞʜʫʥʘʨʦʜʥʳʝ 

ʨʝʟʝʨʚʳ ʂʠʪʘʷ ʠʩʧʳʪʳʚʘʣʠ ʩʠʣʴʥʳʡ ʠʤʧʫʣʴʩ ʨʦʩʪʘ. 

ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʠʥʚʝʩʪʠʮʠʠ ʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ çʆʜʥʦʛʦ ʧʦʷʩʘ, ʦʜʥʦʛʦ ʧʫʪʠè ʦʢʘʞʫʪ 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʝʛʠʦʥʘʣʴʥʫʶ ʪʦʨʛʦʚʣʶ, ʩʦʢʨʘʪʠʚ ʟʘʪʨʘʪʳ ʥʘ ʣʦʛʠʩʪʠʢʫ, 

ʧʨʠʚʣʝʢʘʷ ʥʦʚʳʝ ʪʦʨʛʦʚʳʝ ʩʜʝʣʢʠ ʠ ʩʧʦʩʦʙʩʪʚʫʷ ʨʘʟʚʠʪʠʶ ʥʦʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʵʢʩʧʦʨʪʥʳʭ ʮʝʥʪʨʦʚ ʟʘ ʧʨʝʜʝʣʘʤʠ ʂʠʪʘʷ. ɺ ʯʘʩʪʥʦʩʪʠ, ʩʘʤʳʡ ʩʠʣʴʥʳʡ ʠʤʧʫʣʴʩ ʚ ʨʦʩʪʝ 

ʚʥʝʰʥʝʡ ʪʦʨʛʦʚʣʠ ʙʫʜʝʪ ʥʘʙʣʶʜʘʪʴʩʷ ʥʘ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʨʳʥʢʘʭ ʩ ʫʨʦʚʥʝʤ ʨʘʟʚʠʪʠʷ 

ʥʠʞʝ ʩʨʝʜʥʝʛʦ, ʚʢʣʶʯʘʷ ɹʘʥʛʣʘʜʝʰ, ʂʘʤʙʦʜʞʫ, ʃʘʦʩ, ʇʘʢʠʩʪʘʥ, ʄʴʷʥʤʫ. ʕʪʦ ʯʘʩʪʠʯʥʦ 

ʦʙʲʷʩʥʷʝʪʩʷ ʵʬʬʝʢʪʦʤ ʥʠʟʢʦʡ ʙʘʟʳ ʠ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʧʦ ʤʘʨʰʨʫʪʘʤ 

ʧʦʢʨʳʪʠʷ [13]. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʪʨʝʤʣʝʥʠʠ ʫʚʝʣʠʯʠʪʴ ʦʙʲʝʤ ʦʧʝʨʘʮʠʡ, ʜʝʥʦʤʠʥʠʨʦʚʘʥʥʳʭ ʚ ʶʘʥʷʭ 

ʥʘ ʤʠʨʦʚʳʭ ʨʳʥʢʘʭ, ʂʠʪʘʡ ʟʘʢʣʶʯʠʣ ʩʦʛʣʘʰʝʥʠʷ ʦ ʚʘʣʶʪʥʦʤ ʩʚʦʧʝ ʩ 21 ʛʦʩʫʜʘʨʩʪʚʦʤ 

çʆʜʥʦʛʦ ʧʦʷʩʘ, ʦʜʥʦʛʦ ʧʫʪʠè, ʩ ʦʙʱʝʡ ʩʫʤʤʦʡ ʥʝʧʦʛʘʰʝʥʥʳʭ ʢʨʝʜʠʪʦʚ ʦʪ ɹʘʥʢʘ ʨʘʟ-

ʚʠʪʠʷ ʂʠʪʘʷ ʠ ʕʢʩʧʦʨʪʥʦ-ʠʤʧʦʨʪʥʦʛʦ ʙʘʥʢʘ ʂʠʪʘʷ, ʢʨʫʧʥʝʡʰʝʛʦ ʙʘʥʢʘ ʚ ʂʠʪʘʝ, ʚ 

ʩʪʨʘʥʳ ʥʘ ʩʫʤʤʫ 200 ʤʣʨʜ. ʜʦʣʣʘʨʦʚ ʉʐɸ. ʄʝʞʜʫ ʪʝʤ, ʪʨʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʙʘʥʢʘ: 

ɹʘʥʢ ʂʠʪʘʷ, ʇʨʦʤʳʰʣʝʥʥʦ-ʢʦʤʤʝʨʯʝʩʢʠʡ ʙʘʥʢ ʂʠʪʘʷ ʠ ʉʪʨʦʠʪʝʣʴʥʳʡ ʙʘʥʢ ʂʠʪʘʷ ʧʣʘ-

ʥʠʨʫʶʪ ʧʨʦʬʠʥʘʥʩʠʨʦʚʘʪʴ ʙʦʣʝʝ 1000 ʧʨʦʝʢʪʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʦʝʢʪʦʤ çʆʜʠʥ ʧʦʷʩ, 

ʦʜʠʥ ʧʫʪʴè, ʧʨʝʜʦʩʪʘʚʠʚ ʙʦʣʝʝ 500 ʤʣʨʜ ʜʦʣʣʘʨʦʚ ʉʐɸ ʚ ʚʠʜʝ ʢʨʝʜʠʪʦʚ ʠ ʠʥʚʝʩʪʠʮʠʡ 

ʚ ʘʢʮʠʦʥʝʨʥʳʡ ʢʘʧʠʪʘʣ [14]. 

ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʩʪʨʘʥ çʆʜʥʦʛʦ ʧʦʷʩʘ, ʦʜʥʦʛʦ ʧʫʪʠè ʧʦʣʫʯʘʪ ʚʳʛʦʜʫ 

ʦʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʨʘʩʭʦʜʦʚ ʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʩʪʨʘʥʳ, ʢʦʪʦʨʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʝ ʫʯʘʩʪʚʫʶʪ ʚ ʧʨʦʛʨʘʤʤʝ 

çʆʜʠʥ ʧʦʷʩ, ʦʜʠʥ ʧʫʪʴè, ʚʩʝ ʨʘʚʥʦ ʧʦʣʫʯʘʪ ʚʳʛʦʜʫ ʦʪ ʨʘʩʪʫʱʠʭ ʠʥʚʝʩʪʠʮʠʡ ʂʠʪʘʷ ʚ 

ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ. 

ʅʘ ʦʪʨʘʩʣʝʚʦʤ ʫʨʦʚʥʝ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʥʚʝʩʪʠʮʠʠ ʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʚ ʨʘʤʢʘʭ ʠʥʠ-

ʮʠʘʪʠʚʳ çʆʜʠʥ ʧʦʷʩ, ʦʜʠʥ ʧʫʪʴè ʧʨʠʚʝʜʫʪ ʢ ʧʦʙʦʯʥʳʤ ʵʬʬʝʢʪʘʤ ʚ ʚʠʜʝ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʦʛʦ ʩʧʨʦʩʘ ʥʘ ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʫʩʣʫʛʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʨʘʟʚʠʚʘʶʱʠʝʩʷ 

ʩʪʨʘʥʳ ʚ ɸʟʠʠ, ʢʘʢ ʦʞʠʜʘʝʪʩʷ, ʢ 2020 ʛʦʜʫ ʙʫʜʫʪ ʪʨʘʪʠʪʴ 776 ʤʣʨʜ. ʜʦʣʣʘʨʦʚ ʉʐɸ ʚ 

ʛʦʜ ʥʘ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʧʨʦʝʢʪʦʚ, ʩʦʟʜʘʚʘʷ ʩʧʨʦʩ  ʙʦʣʝʝ, ʯʝʤ ʥʘ 

580 ʤʣʥ. ʪʦʥʥ ʮʝʤʝʥʪʘ (ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʠʩʪʦʨʠʯʝʩʢʠʭ ʢʦʨʨʝʣʷʮʠʷʭ ʩ ʠʥʚʝʩʪʠʮʠʷʤʠ ʚ 

ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ ʚ ʨʝʛʠʦʥʝ), ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 25% ʧʨʦʠʟʚʦʜʩʪʚʘ ʮʝʤʝʥʪʘ ʚ ʂʠ-

ʪʘʝ. ʉʨʝʜʥʠʡ ʦʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʮʝʤʝʥʪʘ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʩʦʩʪʘʚʣʷʣ 380 ʢʛ ʚ ʖʛʦ-

ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ ʠ 300 ʢʛ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ, ʯʪʦ ʤʝʥʴʰʝ ʩʨʝʜʥʝʛʦ ʤʠʨʦʚʦʛʦ ʧʦʢʘ-

ʟʘʪʝʣʷ ʚ 600 ʢʛ ʠ 1800 ʢʛ ʚ ʂʠʪʘʝ ʠ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣʴʥʳʡ 

ʩʧʨʦʩ. ʇʨʦʝʢʪ çʆʜʠʥ ʧʦʷʩ, ʦʜʠʥ ʧʫʪʴè ʪʘʢʞʝ ʤʦʞʝʪ ʧʦʚʳʩʠʪʴ ʩʧʨʦʩ ʥʘ 272 ʤʣʥ ʪʦʥʥ 

ʩʪʘʣʠ, ʦʪʨʘʞʘʷ ʝʞʝʛʦʜʥʳʡ ʨʦʩʪ ʥʘ 5% ʢ 2020 ʛʦʜʫ, ʧʦʩʢʦʣʴʢʫ ʧʨʠʤʝʨʥʦ 34 ʪʦʥʥʳ 

ʤʝʪʘʣʣʦʧʨʦʜʫʢʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʥʘ ʢʘʞʜʳʡ ʤʠʣʣʠʦʥ ʜʦʣʣʘʨʦʚ ʠʥʚʝʩʪʠ-

ʮʠʡ ʚ ʞʝʣʝʟʥʳʝ ʜʦʨʦʛʠ. ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʵʪʦ ʧʦʜʜʝʨʞʠʪ ʧʦʢʘʟʘʪʝʣʠ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʩʝʢʪʦʨʦʚ ʨʝʛʠʦʥʘ, ʩʪʠʤʫʣʠʨʫʷ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ [15]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʪʴ ʤʥʦʛʦ ʚʦʧʨʦʩʦʚ ʦʙ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʠʪʘʡʩʢʦʛʦ çʆʜʥʦʛʦ ʧʦʷʩʘ, 

ʦʜʥʦʛʦ ʧʫʪʠè ʠ ʝʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʫʩʧʝʭʝ. ɺʝʩʴʤʘ ʥʝʧʨʘʚʜʦʧʦʜʦʙʥʦ, ʯʪʦ ʢʠʪʘʡʩʢʠʝ 

ʙʘʥʢʠ ʩʤʦʛʫʪ ʧʨʝʚʟʦʡʪʠ ʩʚʦʠʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʢʫʨʝʥʪʦʚ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 61, 2019 ʛ. 

ʈʘʟʜʝʣ IV. ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ. ʉʘʤʠ ʢʠʪʘʡʩʢʠʝ ʠʥʚʝʩʪʦʨʳ ʞʘʣʫʶʪʩʷ ʥʘ ʥʝʚʳ-

ʧʦʣʥʝʥʥʳʝ ʢʦʥʪʨʘʢʪʳ ʠ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʢʦʨʨʫʧʮʠʠ; ʢʘʢ ʠ ʚʩʝ ʠʥʦʩʪʨʘʥʥʳʝ ʠʥʚʝ-

ʩʪʦʨʳ, ʦʥʠ, ʦʯʝʚʠʜʥʦ, ʥʝ ʟʘʩʪʨʘʭʦʚʘʥʳ ʦʪ ʧʨʦʙʣʝʤ ʨʝʛʠʦʥʘ. 

ɺʦ-ʧʝʨʚʳʭ ï ʦʪʩʫʪʩʪʚʠʝ ʢʦʦʨʜʠʥʘʮʠʠ ʩ ʜʨʫʛʠʤʠ ʜʦʥʦʨʘʤʠ: ʥʝʩʤʦʪʨʷ ʥʘ ʛʨʦʤʢʠʝ 

ʟʘʷʚʣʝʥʠʷ ʇʝʢʠʥʘ ʦ ʤʥʦʛʦʩʪʦʨʦʥʥʦʩʪʠ, ʬʠʥʘʥʩʦʚʳʝ ʤʝʭʘʥʠʟʤʳ çʆʜʥʦʛʦ ʧʦʷʩʘ, ʦʜ-

ʥʦʛʦ ʧʫʪʠè ʧʣʦʭʦ ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʩ ʤʝʭʘʥʠʟʤʘʤʠ ʜʨʫʛʠʭ ʤʥʦʛʦʩʪʦʨʦʥʥʠʭ ʬʠʥʘʥʩʦ-

ʚʳʭ ʠʥʩʪʠʪʫʪʦʚ. ɺʪʦʨʦʝ ï ʦʪʩʫʪʩʪʚʠʝ ʧʨʦʟʨʘʯʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʧʦ-

ʤʦʱʠ: ʧʦʩʢʦʣʴʢʫ ʂʠʪʘʡ ʥʝ ʷʚʣʷʝʪʩʷ ʯʣʝʥʦʤ ʆʨʛʘʥʠʟʘʮʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʪʨʫʜʥʠ-

ʯʝʩʪʚʘ ʠ ʨʘʟʚʠʪʠʷ (ʆʕʉʈ), ʦʥ ʥʝ ʦʙʷʟʘʥ ʩʦʙʣʶʜʘʪʴ ʪʨʝʙʦʚʘʥʠʷ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʆʕʉʈ 

ʚ ʦʪʥʦʰʝʥʠʠ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʦʤʦʱʠ. ʂʨʦʤʝ ʪʦʛʦ, ʂʠʪʘʡ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʝʜʦʩʪʘʚ-

ʣʷʝʪ ʠʥʦʩʪʨʘʥʥʳʤ ʧʨʘʚʠʪʝʣʴʩʪʚʘʤ ʟʘʡʤʳ ʚ ʦʙʤʝʥ ʥʘ ʧʨʘʚʦ ʜʦʙʳʚʘʪʴ ʧʦʣʝʟʥʳʝ ʠʩʢʦ-

ʧʘʝʤʳʝ, ʩʧʦʩʦʙʩʪʚʫʷ ʤʦʜʝʣʠ çʭʠʱʥʦʡ ʧʦʤʦʱʠè, ʢʦʪʦʨʘʷ ʟʘʭʚʘʪʳʚʘʝʪ ʠʥʦʩʪʨʘʥʥʳʝ 

ʨʝʩʫʨʩʳ ʠ ʧʦʜʯʠʥʷʝʪ ʩʪʨʘʥʳ-ʧʘʨʪʥʝʨʳ, ʧʨʠʚʷʟʳʚʘʷ ʠʭ ʢ ʨʦʣʠ ʵʢʩʧʦʨʪʝʨʦʚ ʩʳʨʴʷ. ʀ 

ʧʦʩʣʝʜʥʝʝ, ʥʦ ʥʝ ʤʝʥʝʝ ʚʘʞʥʦʝ: ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʩʨʝʜʩʪʚ, ʚʚʝʜʝʥʥʳʭ ʂʠʪʘʝʤ ʚ ʎʝʥ-

ʪʨʘʣʴʥʫʶ ɸʟʠʶ, ʥʠʢʦʛʜʘ ʥʝ ʧʦʢʠʜʘʝʪ ʢʠʪʘʡʩʢʫʶ ʩʠʩʪʝʤʫ: ʢʨʝʜʠʪ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʡ 

ʢʠʪʘʡʩʢʠʤ ʙʘʥʢʦʤ ʧʨʘʚʠʪʝʣʴʩʪʚʫ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ, ʨʝʠʥʚʝʩʪʠʨʫʝʪʩʷ ʚ ʢʠʪʘʡʩʢʫʶ 

ʢʦʤʧʘʥʠʶ, ʢʦʪʦʨʘʷ ʧʦʣʫʯʠʣʘ ʢʦʥʪʨʘʢʪ, ʧʦʩʪʘʚʢʠ ʢʠʪʘʡʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʢʠʪʘʡ-

ʩʢʦʡ ʨʘʙʦʯʝʡ ʩʠʣʳ ʚ ʎʝʥʪʨʘʣʴʥʫʶ ɸʟʠʶ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ. 
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Abstract. The article presents a systematic analysis of the Chinaôs and Kazakhstanôs policies 

towards reviving the Silk Road through the prism of the new initiatives adopted by the two 

countries recently. At first, the authors scrutinise the Chinaôs çOne Belt and One Roadè initi-

ative adopted by the Chinaôs government in 2013. The authors consider that China has already 

committed 250 billion USD into the development of new factories, rail roads, pipelines, air-

ports etc. along the road in countries in Africa, South-East Asia and Central Asia and is ex-

pected to spend 1 trillion USD onto these projects during the next 10 years. Following the 

depiction of Chinaôs approach the author turns to the Kazakhstaniôs policies aimed at reviving 

the ancient Silk Road trade. The authors claim that China and Kazakhstan have many com-

monalities in terms of strategies adopted toward this goal. To substantiate this point, the au-

thors point to the strategy çNurly Zholè which was launched by the Kazakh government in 

response to Chinaôs BRI initiative. Due to the Nurly Zhol policy ï so the authors - the imple-

mentation of Chinaôs BRI is expected to progress much faster and more effectively in Kazakh-

stan than in other Central Asian countries.  

Taken together the article provides a solid analysis of the strategies adopted by the govern-

ments of China and Kazakhstan respectively. Overall, the article provides a more optimistic 

view of Chinese and Kazakh strategies towards the Silk Road, leaving the impression that the 

implementation of the strategy is set to have positive and lasting effect on countriesô econo-

mies. Although this impression might be correct in a short term perspective, a more nuanced 

and comprehensive assessment of the challenges associated with the implementation of the 

strategy in future, the role of international markets, as well as the complex geopolitical situa-

tion in wider Eurasia could have benefited the article.  
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ʟʳʚʘʶʱʠʭ. ʇʨʠ ʵʪʦʤ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʢʘʢ ʦʪʜʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʪʘʢ ʠ 

ʠʭ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʝʛʦ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʦʛʦ ʨʝʩʫʨʩʘ ʦʪʝʯʝʩʪʚʝʥʥʫʶ ʠ ʟʘʨʫʙʝʞʥʫʶ ʪʝʦʨʠʶ ʠ ʧʨʘʢʪʠʢʫ ʠʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʤʝʥʥʦ ʵʪʦ ʦʪʨʘʞʘʝʪ ʢʦʥʮʝʧʪʫʘʣʴʥʳʡ ʧʦʜʭʦʜ ʢ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʠ ʨʘʟʚʠʪʠʶ ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʚ ʩʦʚʨʝʤʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʠ ʚ ʧʝʨʩʧʝʢʪʠʚʝ. 

ʅʦʚʠʟʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʨʘʩʩʤʦʪʨʝʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 61, 2019 ʛ. 

ʈʘʟʜʝʣ IV. ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ʘʚʪʦʨʩʢʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʢʫʨʩʘ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʜʣʷ ʦʙʫʯʝʥʠʷ ʙʘʢʘʣʘʚʨʦʚ ʧʦ ʥʘʧʨʘʚʣʝ-

ʥʠʶ ʧʦʜʛʦʪʦʚʢʠ 23.03.01 çʊʝʭʥʦʣʦʛʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʮʝʩʩʦʚè. ʇʨʝʜʣʘʛʘʶʪʩʷ ʜʚʝ 

ʤʦʜʫʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ, ʷʚʣʷʶʱʠʝʩʷ ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʥʘ ʨʳʥʢʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʩʣʫʛ (ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʦʙ-

ʨʘʟʦʚʘʪʝʣʴʥʳʤ ʧʨʦʜʫʢʪʦʤ). 

ʎʝʣʴ ï ʠʟʫʯʠʪʴ ʩʧʝʮʠʬʠʢʫ ʢʦʥʮʝʧʪʫʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʨʘʟʚʠʪʠʶ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ.  

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ:  

ï ʠʟʫʯʠʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʦʜʝʣʠ ʠ ʩʨʝʜʩʪʚʘ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ï ʙʫʜʫʱʠʭ ʵʢʩʧʝ-

ʜʠʪʦʨʦʚ;  

ï ʨʘʩʩʤʦʪʨʝʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʨʝʩʫʨʩ ʧʦ ʩʫʱʝʩʪʚʫʶʱʠʤ ʢʫʨʩʘʤ (ʧʨʦʛʨʘʤʤʘʤ) 

ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʩʧʝʜʠʮʠʦʥʥʦʡ ʪʝʤʘʪʠʢʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʤ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘ-

ʮʠʠ; 

ï ʧʨʝʜʩʪʘʚʠʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʘʚʪʦʨʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ: ʦʙʫʯʘʶʱʝʛʦ ʢʫʨʩʘ ʧʦ ʦʜʥʦʤʫ 

ʠʟ ʚʫʟʦʚʩʢʠʭ ʧʨʝʜʤʝʪʦʚ (ʚ ʨʘʤʢʘʭ ʦʩʥʦʚʥʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦ-

ʛʨʘʤʤʳ) ʠ ʤʦʜʫʣʴʥʳʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ (ʢʫʨʩʦʚ ʧʦʚʳʰʝ-

ʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ).  

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʘʷ ʦʩʥʦʚʳ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʠ 

ʥʘʧʠʩʘʥʠʠ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʫʯʝʙʥʦʡ ʠ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʘ ʪʘʢʞʝ ʥʘʫʯʥʳʭ ʤʝʪʦʜʦʚ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ: ʘʥʘʣʠʟʘ ʟʘʨʫʙʝʞʥʦʡ ʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʩʨʘʚʥʝʥʠʷ, ʢʣʘʩʩʠʬʠʢʘ-

ʮʠʠ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 

ʇʨʝʞʜʝ ʚʩʝʛʦ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʦʝ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʝ ʦʙ-

ʨʘʟʦʚʘʥʠʝ ʦʙʣʘʜʘʝʪ ʪʘʢʠʤʠ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ, ʢʘʢ: ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʡ ʠ 

ʤʥʦʛʦʫʨʦʚʥʝʚʳʡ (ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʠ ʧʨʠʢʣʘʜʥʦʡ) ʧʦʜʭʦʜ; ʠʟʫʯʝʥʠʝ ʣʫʯʰʠʭ ʥʘʫʯʥʳʭ 

ʥʘʨʘʙʦʪʦʢ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʫʯʝʥʳʭ-ʪʨʘʥʩʧʦʨʪʥʠʢʦʚ; ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʨʝʛʫ-

ʣʷʨʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ ʥʘʫʯʥʦʛʦ ʧʨʦʮʝʩʩʘ ʤʦʣʦʜʳʤʠ ʢʘʜʨʘʤʠ ʠʟ ʯʠʩʣʘ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʘʩʧʠʨʘʥʪʦʚ, ʤʘʛʠʩʪʨʘʥʪʦʚ ʠ ʩʪʫʜʝʥʪʦʚ [1]. 

ɺ ʨʷʜʝ ʥʘʫʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ [2, 3] ʧʨʝʜʩʪʘʚʣʝʥ ʤʥʦʛʦʣʝʪʥʠʡ ʦʧʳʪ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚʫʟʦʚ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ-ʪʨʘʥʩʧʦʨʪʥʠʢʦʚ, ʧʨʝʜʣʦʞʝʥʳ ʤʝ-

ʪʦʜʠʢʘ ʠ ʢʦʥʮʝʧʮʠʷ ʧʨʦʚʝʜʝʥʠʷ ʰʢʦʣ-ʩʝʤʠʥʘʨʦʚ ʜʣʷ ʩʪʫʜʝʥʪʦʚ. ɺʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʦʡ ʠʥʞʝʥʝʨʦʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʠʟʫʯʘʶʪʩʷ 

ʚ ʜʠʩʩʝʨʪʘʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʇʦʚʝʩʴʤʘ ʅ.ɺ. [4], ʊʨʝʪʴʷʢʦʚʦʡ ʃ.ɺ. [5] ʠ ʜʨ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʥʘʨʷʜʫ ʩ ʪʨʘʜʠʮʠʦʥʥʦʡ ʧʦʜʛʦʪʦʚʢʦʡ ʩʪʫʜʝʥʪʘ ï ʙʫʜʫʱʝʛʦ ʵʢʩʧʝʜʠ-

ʪʦʨʘ, ʚʦʩʪʨʝʙʦʚʘʥʥʦʛʦ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ [6], ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʪʨʝʥʠʥʛʦʚ, ʪʝ-

ʤʘʪʠʯʝʩʢʠʭ ʚʩʪʨʝʯ ʩ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʙʠʟʥʝʩʘ, ʩʪʫʜʝʥʯʝʩʢʘʷ ʥʘʫʯʥʦ-ʠʩ-

ʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ (ʚʢʣʶʯʘʶʱʘʷ ʚ ʩʝʙʷ ʠʟʳʩʢʘʪʝʣʴʩʢʠʡ ʵʪʘʧ, ʦʧʫʙʣʠʢʦʚʘʥʠʝ ʩʪʫ-

ʜʝʥʪʘʤʠ ʥʘʫʯʥʳʭ ʩʪʘʪʝʡ, ʥʘʧʨʠʤʝʨ, ʧʦ ʧʝʨʝʚʦʟʦʯʥʦʤʫ ʧʨʦʮʝʩʩʫ, ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʝ, ʦʪʨʘʩʣʝʚʳʤ ʀʊ-ʪʝʭʥʦʣʦʛʠʷʤ ʠ ʪ.ʜ.), ʚʳʧʦʣʥʝʥʠʝ ʩʪʫʜʝʥʪʘʤʠ ʚʳʧʫʩʢʥʳʭ 

ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʭ ʨʘʙʦʪ ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʩʧʝʜʠʮʠʦʥʥʦʡ ʪʝʤʘʪʠʢʠ, ʫʯʘʩʪʚʫʶʱʠʭ ʚʦ 

ʚʩʝʨʦʩʩʠʡʩʢʠʭ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʢʫʨʩʘʭ [7]. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʚ ʧʨʦʮʝʩʩʝ ʧʦʜʛʦʪʦʚʢʠ ʵʢʩʧʝʜʠʪʦʨʘ 

ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʬʦʨʤʠʨʫʝʪʩʷ ʤʦʜʝʣʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʦʙʫ-

ʯʝʥʠʷ ʧʦ ʧʨʦʬʠʣʶ (ʤʦʜʫʣʶ ʠʣʠ ʜʠʩʮʠʧʣʠʥʝ) çʊʨʘʥʩʧʦʨʪʥʦ-ʵʢʩʧʝʜʠʮʠʦʥʥʦʝ ʦʙʩʣʫʞʠ-

ʚʘʥʠʝè (ʨʠʩ. 2). 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 1, ʘʢʪʫʘʣʴʥʳʝ ʙʠʟʥʝʩ-ʠʜʝʠ, ʛʝʥʝʨʠʨʫʝʤʳʝ ʩʪʫʜʝʥʪʘʤʠ, ʩʦʯʝ-

ʪʘʶʪʩʷ ʩ ʦʨʠʛʠʥʘʣʴʥʳʤʠ ʥʘʫʯʥʳʤʠ ʨʝʰʝʥʠʷʤʠ. ʅʘʧʨʠʤʝʨ, ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʢʨʫ-

ʞʦʢ ʧʨʦʚʦʜʠʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠ ʧʨʠʢʣʘʜʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʢʘʜʨʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʦʪʨʘʩʣʝ-

ʚʳʭ ʪʝʭʥʦʣʦʛʠʡ [1]. 

 



ʂʦʩʪʨʦʚ ɺ.ʅ., ʄʦʨʜʦʚʯʝʥʢʦʚ ʅ.ɺ., ʉʠʨʦʪʢʠʥ ɸ.ɸ. 
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ʈʠʩ. 1. ʉʠʩʪʝʤʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʦʙʫʯʝʥʠʷ ʵʢʩʧʝʜʠʪʦʨʦʚ 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʵʣʝʤʝʥʪʳ ʦʙʫʯʝʥʠʷ ʪʘʢʞʝ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʦʚʳʰʝʥʠʝ 

ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʫʪʝʤ ʦʚʣʘʜʝʥʠʷ ʩʪʫʜʝʥʪʘʤʠ ʧʝʨʝʜʦʚʳʤʠ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ ʨʝʰʝʥʠʷ ʨʝʘʣʴʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ. ʇʨʝʜʩʪʘʚʣʝʥ-

ʥʳʝ ʵʣʝʤʝʥʪʳ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʥʦʩʷʪ ʬʘʢʫʣʴʪʘʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ, ʩ ʜʨʫʛʦʡ ï ʧʦʚʳʰʘʶʪ 

ʥʘʫʯʥʳʡ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʫʨʦʚʝʥʴ ʩʪʫʜʝʥʪʦʚ, ʧʨʠʥʠʤʘʶʱʠʭ ʚ ʥʠʭ ʫʯʘʩʪʠʝ. 

ʉʦʚʨʝʤʝʥʥʳʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʥʝʤʳʩʣʠʤ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʝʨʝʜʦʚʳʭ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʫʯʝʥʠʠ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʧʦʜ ʢʦʥʢʨʝʪʥʳʡ ʢʦʥʪʠʥʛʝʥʪ 

ʩʣʫʰʘʪʝʣʝʡ. ɸʚʪʦʨʳ ʩʪʘʪʴʠ ʩʦʣʠʜʘʨʥʳ ʩ ʪʝʤ, ʯʪʦ ʢ ʩʦʚʨʝʤʝʥʥʳʤ ʦʙʫʯʘʶʱʠʤ ʵʣʝʤʝʥ-

ʪʘʤ ʦʪʥʦʩʷʪʩʷ ʫʯʝʙʥʳʝ ʪʨʝʥʘʞʝʨʳ [8]. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʦʙʫʯʝʥʠʷ ʥʘ ʵʪʘʧʝ ʨʘʩʰʠʨʝʥʥʦʛʦ ʚʦʩ-

ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʠʟʘʮʠʠ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷ-

ʶʪʩʷ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʠʩʪʝʤʳ ʵʬʬʝʢ-

ʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʦʙʫʯʝʥʠʝʤ (LMS ï Learning Management System), ʦʜʥʦʡ ʠʟ ʢʦʥʢʫ-

ʨʝʥʪʦʩʧʦʩʦʙʥʳʭ ʤʦʜʠʬʠʢʘʮʠʝʡ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ Moodle ï ʩʠʩʪʝʤʘ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ, ʢʦʪʦʨʘʷ ʨʘʙʦʪʘʝʪ ʩ ʧʦʤʦʱʴʶ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. ɿʜʝʩʴ ʠʤʝʝʪʩʷ, ʥʘʧʨʠʤʝʨ, ʪʘʢʦʡ 

ʦʧʳʪ: 

ï ʚ ʄʦʩʢʦʚʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʛʫʤʘʥʠʪʘʨʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʠʤ. ʄ.ɸ. ʐʦʣʦʭʦʚʘ 

ʩʧʨʦʝʢʪʠʨʦʚʘʥ ʜʠʩʪʘʥʮʠʦʥʥʳʡ ʢʫʨʩ ʧʦʜʛʦʪʦʚʢʠ ʵʢʩʧʝʜʠʪʦʨʦʚ ʚ ʩʠʩʪʝʤʝ Moodle, ʢʦʪʦ-

ʨʳʡ ʜʦʧʦʣʥʝʥ ʠʥʪʝʨʘʢʪʠʚʥʳʤ ʧʨʘʢʪʠʢʫʤʦʤ, ʨʝʘʣʠʟʫʝʤʳʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʝʨʝʜʦ-

ʚʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ [9, ʩ. 54ï55]; 

ï ʦʜʥʠʤ ʠʟ ʘʚʪʦʨʦʚ ʩʪʘʪʴʠ ʨʘʟʨʘʙʦʪʘʥ (ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ LMS Moodle) ʠ ʠʩʧʦʣʴʟʫ-

ʝʪʩʷ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʡ ʵʣʝʢʪʨʦʥʥʳʡ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ (ʕʋʄʂ) çɽʜʠ-

ʥʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʝʪʴè. ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʕʋʄʂ: ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʩʪʫʜʝʥʪʦʚ, ʦʙʫʯʘ-

ʶʱʠʭʩʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʜʛʦʪʦʚʢʠ 23.03.01 çʊʝʭʥʦʣʦʛʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʮʝʩʩʦʚè 

ʧʨʦʬʠʣʶ ʧʦʜʛʦʪʦʚʢʠ çʆʨʛʘʥʠʟʘʮʠʷ ʧʝʨʝʚʦʟʦʢ ʥʘ ʪʨʘʥʩʧʦʨʪʝè; ʧʨʠʟʚʘʥ ʦʙʝʩʧʝʯʠʪʴ ʵʬ-

ʬʝʢʪʠʚʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʪʫʜʝʥʪʘ ʩ ʧʨʝʜʣʘʛʘʝʤʳʤ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʫʯʝʙʥʳʤ ʤʘʪʝʨʠ-

ʘʣʦʤ, ʧʦʟʚʦʣʷʷ  ʦʙʫʯʘʶʱʝʤʫʩʷ ʨʘʙʦʪʘʪʴ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʪʘʢ ʠ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʚ ʘʫʜʠʪʦʨʠʠ; ʠʤʝʝʪ ʮʝʣʴʶ ʧʨʠʦʙʨʝʪʝʥʠʝ ʩʪʫʜʝʥʪʘʤʠ ʟʥʘʥʠʡ ʠ ʬʦʨʤʠʨʦ-

ʚʘʥʠʝ ʥʘʚʳʢʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʝʜʠʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ ʚ ʫʩʣʦʚʠʷʭ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ. ʂ ʟʘʜʘʯʘʤ ʕʋʄʂ çɽʜʠʥʘʷ 

ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʝʪʴè ʦʪʥʦʩʷʪʩʷ: ʧʦʤʦʱʴ ʩʪʫʜʝʥʪʘʤ ʚ ʠʟʫʯʝʥʠʠ ʧʦʥʷʪʠʡʥʦʛʦ ʘʧʧʘʨʘʪʘ ʠ 

ʥʘʫʯʥʳʭ ʦʩʥʦʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ, ʘ ʪʘʢʞʝ ʦʩʚʦʝʥʠʠ ʤʝʪʦʜʠʢ ʨʝʰʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʳʭ ʟʘʜʘʯ ʚ ʦʙʣʘʩʪʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ; ʧʝʨʝʜʘʯʘ ʩʪʫʜʝʥʪʘʤ ʠʥʬʦʨʤʘʮʠʠ ʦ ʬʦʨʤʘʭ ʚʟʘ-

ʠʤʦʜʝʡʩʪʚʠʷ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ, ʩʤʝʰʘʥʥʳʭ ʧʝʨʝʚʦʟʢʘʭ ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʟʣʘʭ; ʢʦʥ-

ʪʨʦʣʴ ʫ ʩʪʫʜʝʥʪʦʚ ʟʥʘʥʠʡ ʠ ʥʘʚʳʢʦʚ ʚ ʨʘʤʢʘʭ ʠʟʫʯʘʝʤʦʡ ʜʠʩʮʠʧʣʠʥʳ. ɺ ʕʋʄʂ çɽʜʠ-

ʥʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʝʪʴè ʧʨʝʜʩʪʘʚʣʝʥʳ ʣʝʢʮʠʠ, ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴ-

ʥʳʝ ʨʘʙʦʪʳ, ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ, ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʩʧʨʘʚʦʯʥʳʝ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 61, 2019 ʛ. 

ʈʘʟʜʝʣ IV. ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ʘʪʪʝʩʪʘʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ. ʇʦʩʣʝ ʠʟʫʯʝʥʠʷ ʢʘʞʜʦʡ ʣʝʢʮʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʨʘʟ-

ʜʝʣʝ ʕʋʄʂ çɽʜʠʥʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʝʪʴè ʦʙʫʯʘʶʱʠʡʩʷ ʦʪʚʝʯʘʝʪ ʥʘ ʚʦʧʨʦʩʳ ʜʣʷ ʢʦʥ-

ʪʨʦʣʷ ʫʨʦʚʥʷ ʦʩʚʦʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɿʘʪʝʤ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʚʳʧʦʣʥʝʥʠʝ 

ʩʪʫʜʝʥʪʦʤ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʟʘʥʷʪʠʷ, ʩʦʜʝʨʞʘʱʝʛʦ ʤʝʪʦʜʠʢʫ ʠ ʧʨʠʤʝʨ ʨʝʰʝʥʠʷ ʦʪʨʘʩʣʝʚʦʡ 

ʟʘʜʘʯʠ. ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʚ ʨʘʟʜʝʣʝ ʜʘʥʥʦʛʦ ʕʋʄʂ ʷʚʣʷʝʪʩʷ ʚʳʧʦʣʥʝʥʠʝ ʩʪʫʜʝʥʪʦʤ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʨʘʙʦʪ: ʟʘʜʘʯ ʠ ʨʫʙʝʞʥʳʭ ʪʝʩʪʦʚ [10]. 

ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʧʦʜʛʦʪʦʚʢʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʨʘʙʦʪ-

ʥʠʢʘ ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʩʧʝʜʠʮʠʦʥʥʦʡ ʩʬʝʨʳ ʚ ʫʩʣʦʚʠʷʭ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʚ ʮʝʣʦʤ, 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʫʢʨʫʧʥʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʦʪʨʘʞʘʶ-

ʱʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʦʪʨʘʩʣʝʚʫʶ ʩʧʝʮʠʬʠʢʫ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʘʥʥʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ (ʨʠʩ. 

2). 

 

 

ʈʠʩ. 2. ʉʠʩʪʝʤʘʪʠʟʘʮʠʷ ʩʦʜʝʨʞʘʥʠʷ ʚ ʧʦʜʛʦʪʦʚʢʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʛʦ  

ʵʢʩʧʝʜʠʪʦʨʘ (ʨʘʟʨʘʙʦʪʘʥʦ ʥʘ ʦʩʥʦʚʘʥʠʠ [11,12, 13, 14]) 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʚʘʣʠʬʠʢʘʮʠʠ ʵʢʩʧʝʜʠʪʦʨʦʚ ʘʢʪʫʘʣʴʥʳʤʠ ʘʩʧʝʢ-

ʪʘʤʠ ʷʚʣʷʶʪʩʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠ ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʩʪʘʥʜʘʨʪʳ, ʵʬ-

ʬʝʢʪʠʚʥʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʨʝʰʝʥʠʷ ʜʣʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʠʭ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʚ 

ʫʩʣʦʚʠʷʭ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ. 

ʆʜʥʠʤ ʠʟ ʘʚʪʦʨʦʚ ʩʪʘʪʴʠ ʨʘʟʨʘʙʦʪʘʥʘ ʛʨʘʬʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʦʜʛʦʪʦʚʢʠ ʵʢʩʧʝʜʠʪʦ-

ʨʦʚ ʚ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʠʟʘʮʠʠ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʳʥʢʘ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʫʩʣʫʛ (ʨʠʩ. 3). 

ɼʨʫʛʠʤ ʩʧʦʩʦʙʦʤ ʨʘʟʚʠʪʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚ ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʩʧʝʜʠ-

ʮʠʦʥʥʦʤ ʦʙʩʣʫʞʠʚʘʥʠʠ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʵʢʩʧʝʜʠʪʦʨʦʚ. 

ʇʨʠ ʵʪʦʤ ʧʨʠʦʨʠʪʝʪʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʷʚʣʷʶʪʩʷ: ʚʨʝʤʝʥʥʳʝ ʠʥʪʝʨʚʘʣʳ ʤʝʞʜʫ 

ʧʦʚʳʰʝʥʠʷʤʠ ʢʚʘʣʠʬʠʢʘʮʠʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʵʢʩʧʝʜʠʪʦʨʦʚ, ʘ ʪʘʢʞʝ ʜʦʢʫʤʝʥʪʳ, ʬʦʨ-

ʤʘʣʴʥʦ ʧʦʜʪʚʝʨʞʜʘʶʱʠʝ ʚʳʩʦʢʫʶ ʢʚʘʣʠʬʠʢʘʮʠʶ ʵʢʩʧʝʜʠʪʦʨʦʚ-ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʠʟʤ ʩʘʤʠʭ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ. ʅʘʧʨʠʤʝʨ, ʉʪʝʥʣʠ ʃʠʤ, ʩʦʚʝʪʥʠʢ (ʩ ʦʢʪʷʙʨʷ 2013 

ʧʦ ʦʢʪʷʙʨʴ 2015 ʛʦʜʘ) ʧʨʝʟʠʜʝʥʪʘ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʬʝʜʝʨʘʮʠʠ ʵʢʩʧʝʜʠʪʦʨʩʢʠʭ ʘʩʩʦʮʠ-

ʘʮʠʡ (FIATA), ʩʯʠʪʘʝʪ, ʯʪʦ ʧʦʚʳʰʘʪʴ ʢʚʘʣʠʬʠʢʘʮʠʶ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʵʢʩʧʝʜʠʪʦʨʦʚ 

ʣʫʯʰʝ ʠʩʭʦʜʷ ʠʟ ʢʦʥʢʨʝʪʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ, ʠʩʧʝʮʠʘʣʠʩʪ-ʵʢʩʧʝʜʠʪʦʨ ʜʦʣʞʝʥ ʧʦʚʳʰʘʪʴ 

ʩʚʦʶ ʢʚʘʣʠʬʠʢʘʮʠʶ ʧʦʩʪʦʷʥʥʦ ï ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʩʚʦʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʘʨʴ-

ʝʨʳ. 

ɼʣʷ ʧʦʜʛʦʪʦʚʢʠ ʠ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʵʢʩʧʝʜʠʪʦʨʦʚ ʚ ʩʬʝʨʝ ʚʦʟʜʫʰʥʳʭ ʛʨʫ-

ʟʦʚʳʭ ʧʝʨʝʚʦʟʦʢ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪʩʷ ʫʯʝʙʥʳʝ ʢʫʨʩʳ ʜʚʫʭʫʨʦʚʥʝʚʦʡ ʧʦʜʛʦʪʦʚʢʠ 



ʂʦʩʪʨʦʚ ɺ.ʅ., ʄʦʨʜʦʚʯʝʥʢʦʚ ʅ.ɺ., ʉʠʨʦʪʢʠʥ ɸ.ɸ. 

ʂʦʥʮʝʧʪʫʘʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʠ ʨʘʟʚʠʪʠʶ ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ » 
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[15, 16]. 

 

 

ʈʠʩ. 3. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʨʝʘʣʠʟʘʮʠʠ ʢʦʤʧʣʝʢʩʥʦʡ ʧʨʦʛʨʘʤʤʳ  

ʧʦʜʛʦʪʦʚʢʠ ʵʢʩʧʝʜʠʪʦʨʦʚ 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʢʘʢ ʧʦʢʘʟʘʣ ʦʧʳʪ ʎʝʥʪʨʘ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ɸʩʩʦʮʠʘʮʠʠ ʨʦʩ-

ʩʠʡʩʢʠʭ ʵʢʩʧʝʜʠʪʦʨʦʚ ʚ ʨʘʟʨʘʙʦʪʢʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ 

(ʧʨʦʛʨʘʤʤʳ ʧʦ ʧʦʚʳʰʝʥʠʶ ʢʚʘʣʠʬʠʢʘʮʠʠ), ʚ ʢʘʯʝʩʪʚʝ ʠʟʫʯʘʝʤʳʭ ʚʦʧʨʦʩʦʚ ʧʦ ʪʨʘʥʩ-

ʧʦʨʪʥʦ-ʵʢʩʧʝʜʠʮʠʦʥʥʦʤʫ ʦʙʩʣʫʞʠʚʘʥʠʶ ʥʘ ʘʚʪʦʤʦʙʠʣʴʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʚʳʜʝʣʷʶʪ ʩʣʝ-

ʜʫʶʱʠʝ: ʪʨʝʙʦʚʘʥʠʷ ʢ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʘʚʪʦʧʝʨʝʚʦʟʯʠʢʘʤ; ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʢʦʥʚʝʥʮʠʠ, 

ʨʝʛʫʣʠʨʫʶʱʠʝ ʢʦʤʤʝʨʯʝʩʢʠʝ ʚʦʧʨʦʩʳ ʛʨʫʟʦʚʳʭ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʧʝʨʝʚʦʟʦʢ; ʩʧʝʮʠʬʠʢʘ 

ʵʢʩʧʝʜʠʪʦʨʩʢʦʡ ʨʘʙʦʪʳ ʚ ʧʨʦʮʝʩʩʝ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʛʨʫʟʦʚʳʭ ʧʝʨʝʚʦʟʦʢ. 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʪʘʢʞʝ ʧʨʦʚʦʜʠʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʦʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʦʙʫʯʝʥʠʝ (ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ) ʵʢʩʧʝʜʠʪʦʨʩʢʦʛʦ ʧʝʨʩʦ-

ʥʘʣʘ. 

ʂʨʦʤʝ ʵʪʦʛʦ, ʦʜʥʠʤ ʠʟ ʘʚʪʦʨʦʚ ʩʪʘʪʴʠ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥ ʢʫʨʩ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘ-

ʮʠʠ çʉʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʢ ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʩʧʝʜʠʮʠʦʥʥʦʤʫ ʦʙʩʣʫʞʠʚʘʥʠʶ ʥʘ ʞʝʣʝʟʥʦʜʦ-

ʨʦʞʥʦʤ ʪʨʘʥʩʧʦʨʪʝè, ʫʪʚʝʨʞʜʝʥʥʘʷ ʚ ʦʜʥʦʤ ʠʟ ʪʨʘʥʩʧʦʨʪʥʳʭ ʚʫʟʦʚ. ɼʘʥʥʳʡ ʢʫʨʩ ʦʨʠʝʥ-

ʪʠʨʦʚʘʥ ʥʘ ʤʝʥʝʜʞʝʨʦʚ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʣʫʞʙ; ʪʨʘʥʩʧʦʨʪʥʳʭ ʵʢʩʧʝʜʠʪʦʨʦʚ ʞʝʣʝʟʥʦʜʦ-

ʨʦʞʥʳʭ ʛʨʫʟʦʚʳʭ ʩʪʘʥʮʠʡ ʠ ʪʝʨʤʠʥʘʣʦʚ; ʪʦʚʘʨʥʳʭ ʢʘʩʩʠʨʦʚ; ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʛʨʫʟʦʚʦʡ 

ʠ ʢʦʤʤʝʨʯʝʩʢʦʡ ʨʘʙʦʪʝ; ʨʘʙʦʪʥʠʢʦʚ ʩʠʩʪʝʤʳ ʬʠʨʤʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ; 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʤʘʨʢʝʪʠʥʛʫ (ʠʟʫʯʝʥʠʶ ʨʳʥʢʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ). ʉʦ-

ʜʝʨʞʘʥʠʝ ʢʫʨʩʘ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʠ ʦʭʚʘʪʳʚʘʝʪ ʠʟʫʯʝʥʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʪʝʭʥʦʣʦʛʠʡ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʩʧʝʜʠʮʠʦʥʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʪʨʘʥʩʧʦʨʪʝ, ʩʦʚʨʝ-

ʤʝʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʦ- ʢɻʩʧʝʜʠʮʠʦʥʥʳʭ ʫʩʣʫʛ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʪʨʘʥʩʧʦʨʪʝ, ʘʢʪʫʘʣʴ-

ʥʳʭ ʨʝʰʝʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʨʘʟʚʠʪʠʝ ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʩʧʝʜʠʮʠʦʥʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʪʨʘʥʩʧʦʨʪʝ, ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦ-

ʵʢʩʧʝʜʠʮʠʦʥʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʪʨʘʥʩʧʦʨʪʝ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʪʘʢʦʡ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʢʦʤʧʦʥʝʥʪ ʧʦʚʳʰʝʥʠʷ ʢʚʘ-

ʣʠʬʠʢʘʮʠʠ ʵʢʩʧʝʜʠʪʦʨʦʚ ʢʘʢ ʤʦʜʫʣʴʥʘʷ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 61, 2019 ʛ. 

ʈʘʟʜʝʣ IV. ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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çʄʫʣʴʪʠʤʦʜʘʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪʥʳʡ ʩʝʨʚʠʩè, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʦʜʥʠʤ ʠʟ ʘʚʪʦʨʦʚ ʩʪʘʪʴʠ. 

ʕʪʘ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ ʘʧʨʦʙʠʨʦʚʘʥʘ (ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ): ʧʦ ʥʝʡ ʫʩʧʝʰʥʦ ʦʙʫʯʠʣʦʩʴ ʥʝʩʢʦʣʴʢʦ ʛʨʫʧʧ ʩʣʫʰʘʪʝ-

ʣʝʡ. ɼʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʤʦʜʫʣʠ: 

ʄʦʜʫʣʴ 1. ʈʘʟʚʠʪʠʝ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʪʝʭʥʦʣʦʛʠʡ; 

ʄʦʜʫʣʴ 2. ʉʠʩʪʝʤʳ ʩʤʝʰʘʥʥʳʭ ʧʝʨʝʚʦʟʦʢ; 

ʄʦʜʫʣʴ 3. ʈʝʛʠʦʥʘʣʴʥʳʝ ʠ ʛʣʦʙʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʭ ʧʝʨʝʚʦʟʦʢ; 

ʄʦʜʝʣʴ 4. ʕʢʦʥʦʤʠʢʘ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʭ ʧʝʨʝʚʦʟʦʢ. 

ʄʠʩʩʠʝʡ ʦʩʚʦʝʥʠʷ ʵʪʦʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ ʦʙʫ-

ʯʘʶʱʠʭʩʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ ʚ ʧʨʦʮʝʩʩʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʦʚʨʝ-

ʤʝʥʥʳʭ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʭ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ ʠ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʦʡ ʣʦʛʠʩʪʠʢʠ ʠ ʮʠʬʨʦʚʠʟʘʮʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ. ʂ ʟʘʜʘʯʘʤ ʘʚʪʦʨʩʢʦʛʦ 

ʢʫʨʩʘ (ʧʨʦʛʨʘʤʤʳ) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʪʥʦʩʷʪʩʷ: ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ ʦʙ ʦʩʥʦʚʥʳʭ ʢʘʪʝʛʦʨʠʷʭ  

ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʭ ʧʝʨʝʚʦʟʦʢ, ʨʝʛʠʦʥʘʣʴʥʳʭ ʠ ʛʣʦʙʘʣʴ-

ʥʳʭ ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʷʭ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʝʨ-

ʚʠʩʘ; ʨʘʩʩʤʦʪʨʝʥʠʝ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʘʥʘʣʠʟʘ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʛʦ ʪʨʘʥʩ-

ʧʦʨʪʥʦʛʦ ʩʝʨʚʠʩʘ; ʠʟʫʯʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʨʠʜʦʨʦʚ; ʬʦʨ-

ʤʠʨʦʚʘʥʠʝ ʫʤʝʥʠʷ ʜʝʣʘʪʴ ʦʙʦʩʥʦʚʘʥʥʳʡ ʚʳʙʦʨ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʜʣʷ ʤʫʣʴʪʠʤʦʜʘʣʴ-

ʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʝʨʚʠʩʘ ʠ ʨʘʩʩʯʠʪʳʚʘʪʴ ʪʘʨʠʬʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʡ 

ʧʝʨʝʚʦʟʢʠ. ʇʨʦʮʝʩʩ ʠʟʫʯʝʥʠʷ ʜʘʥʥʦʛʦ ʢʫʨʩʘ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʥʘʧʨʘʚʣʝʥ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ, ʧʨʝʜʣʘʛʘʪʴ ʨʘʮʠʦʥʘʣʴʥʳʝ ʤʘʨʰʨʫʪʳ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʭ ʧʝʨʝʚʦʟʦʢ, 

ʦʧʨʝʜʝʣʷʪʴ ʪʨʘʥʩʧʦʨʪʥʳʝ ʢʦʨʠʜʦʨʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʘʨʰʨʫʪʫ ʚ ʨʘʤʢʘʭ ʤʫʣʴʪʠʤʦ-

ʜʘʣʴʥʦʡ ʮʝʧʠ ʧʦʩʪʘʚʦʢ; ʦʧʨʝʜʝʣʷʪʴ ʮʝʣʝʩʦʦʙʨʘʟʥʦʝ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʣʠʯʝʩʪʚʦ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʧʦ ʢʦʥʢʨʝʪʥʳʤ ʚʠʜʘʤ ʪʨʘʥʩʧʦʨʪʘ. 

ɺʳʚʦʜʳ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʢʦʤʧʣʝʢʩʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚ 

ʩʪʘʪʴʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʠʥʥʦʚʘʮʠʡ ʩʦʟʜʘʝʪ ʨʝʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʧʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʨʘʙʦʪʝ ʵʢʩʧʝʜʠʪʦʨʦʚ. 

ʇʨʠ  ʵʪʦʤ ʪʘʢʠʝ ʢʦʤʧʝʪʝʥʮʠʠ ʷʚʣʷʶʪʩʷ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ IQ ʥʘ ʵʪʘʧʝ ʨʘʟʨʘʙʦʪʢʠ 

ʠ ʨʝʘʣʠʟʘʮʠʠ ʮʝʣʝʚʦʡ ʢʦʤʧʣʝʢʩʥʦʡ ʧʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ 

ʵʢʦʥʦʤʠʢʠ ʪʨʘʥʩʧʦʨʪʘ. ʀʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʪʘʢʞʝ ʩʣʝʜʫʝʪ, ʯʪʦ ʠʟʫʯʝʥʠʝ ʪʨʘʥʩʧʦʨʪ-

ʥʳʭ ʜʠʩʮʠʧʣʠʥ ʤʦʞʝʪ ʠ ʜʦʣʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʵʣʝʢʪʨʦʥʥʳʭ ʩʨʝʜʩʪʚ 

ʦʙʫʯʝʥʠʷ. ʕʪʦ ʥʝ ʪʦʣʴʢʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʢʘʯʝʩʪʚʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ, ʥʦ ʠ ʥʘ ʧʝʨʩʧʝʢʪʠʚʥʫʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ. 
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Annotation: The article is devoted to the complex (systematic) solution of the problem con-

cerning forwarding sphere competence management in the conditions of market economy.Dur-

ing the conducted scientific research the express analysis of model and means of railway, au-

tomobile and water transport forwarding agents training is done and also the existing ap-

proaches to theoretical and practical future forwarding agents training are reflected. At the 

same time,the  authors of the article have revealed reserves and trajectories of forwarding 

agents professional development (additional education) in the conditions of the competitive 
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environment and clients requirements to quality and variety of forwarding services transfor-

mation are defined. Besides in the article the modular programs of professional development 

which are innovative professional products in education market (innovative educational prod-

ucts) are offered. At the end of the articles the relevant conclusions have beeen made. 
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ʆɹʆʉʅʆɺɸʅʀʀ ʇɸʉʉɸɾʀʈʆʇʆʊʆʂʆɺ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʨʘʥʩʧʦʨʪʥʘʷ ʧʦʜʚʠʞʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ, ʧʘʩʩʘʞʠʨʦʧʦʪʦʢ, ʤʝʪʦʜ, ʤʝ-
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ɸʥʥʦʪʘʮʠʷ. ʇʘʩʩʘʞʠʨʩʢʠʡ ʪʨʘʥʩʧʦʨʪ ʚ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʠ ʦʙʱʝʩʪʚʘ  ʠʤʝʝʪ ʩʫʱʝ-

ʩʪʚʝʥʥʦʝ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʠ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʘʜʤʠʥʠ-

ʩʪʨʘʪʠʚʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʠ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʮʝʣʦʤ. ɼʠʥʘʤʠʢʘ ʪʨʘʥʩ-

ʧʦʨʪʥʦʛʦ ʨʳʥʢʘ ʚ ʩʬʝʨʝ ʫʩʣʫʛ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʦʣʥʦʝ ʫʜʦʚʣʝ-

ʪʚʦʨʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʚ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʢʘʭ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʢʦʥʢʫʨʝʥʮʠʷ ʥʘ ʨʳʥʢʝ 

ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ ʪʨʝʙʫʝʪ ʥʝ ʪʦʣʴʢʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ, 

ʥʦ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʘ, ʦʪʨʘʞʘʶʱʠʭ ʝʛʦ 

ʜʝʡʩʪʚʠʪʝʣʴʥʫʶ ʚʝʣʠʯʠʥʫ. ʉʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʘ ʥʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʢʨʠʪʝʨʠʷʤ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʣʝʞʠʪ ʪʝʭʥʠʯʝ-

ʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʨʝʩʫʨʩʘ. ʇʨʝʜʣʘ-

ʛʘʝʤʳʡ ʤʝʪʦʜ ʦʙʦʩʥʦʚʘʥʠʷ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʦʚ ʫʯʠʪʳʚʘʝʪ ʫʩʣʦʚʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙ-

ʱʝʩʪʚʘ ʠ ʩʧʦʩʦʙʳ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʦʛʦ ʥʘʫʯʥʦʛʦ ʤʝ-

ʪʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ XX ʚʝʢʘ ï ʩʠʥʝʨʛʝʪʠʢʠ, ʦʙʝʩʧʝʯʠʪ ʨʘʟʨʘʙʦʪʢʫ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʧʦ 

ʦʧʨʝʜʝʣʝʥʠʶ ʯʠʩʣʝʥʥʦʡ ʚʝʣʠʯʠʥʳ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʘ, ʘ ʥʦʚʳʡ ʚʟʛʣʷʜ ʚ ʤʝʪʦʜʦʣʦʛʠʠ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ ʜʘʩʪ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʧʘʩʩʘʞʠʨʩʢʦʛʦ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

 

ʈʦʩʩʠʠ ʦʙʣʘʜʘʝʪ ʩʘʤʦʡ ʙʦʣʴʰʦʡ ʪʝʨʨʠʪʦʨʠʝʡ ʠʟ ʚʩʝʭ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʪʨʘʥ ʤʠʨʘ. 

ʇʣʦʱʘʜʴ ʪʝʨʨʠʪʦʨʠʠ ʨʘʚʥʘ 17,125 ʤʣʥ. ʢʤ2. ɽʩʣʠ ʧʨʠʚʝʩʪʠ ʚ ʧʨʠʤʝʨ ʪʝʨʨʠʪʦʨʠʠ ʢʨʫʧ-

ʥʝʡʰʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ, ʪʦ ʈʦʩʩʠʷ ʧʨʝʚʦʩʭʦʜʠʪ ʧʦ ʧʣʦʱʘʜʠ ʪʝʨʨʠʪʦʨʠʠ 

ʉʐɸ ʠ ʂʠʪʘʷ ʚ 1,8 ʨʘʟʘ, ʀʥʜʠʠ ï ʚ 5 ʨʘʟ. ɻʨʘʥʠʮʳ ʈʦʩʩʠʠ ʦʤʳʚʘʶʪʩʷ 13 ʤʦʨʷʤʠ, ʘ 

ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʩʦʩʪʘʚʣʷʝʪ 38,5 ʪʳʩ. ʢʤ. ʆʙʱʘʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʚʥʫʪ-

ʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʝʡ ï 102,7 ʪʳʩ. ʢʤ, ʘ ʩʦʟʜʘʥʥʘʷ ʝʜʠʥʘʷ ʛʣʫʙʦʢʦʚʦʜʥʘʷ ʩʠʩʪʝʤʘ, ʩʚʷ-

ʟʳʚʘʶʱʘʷ 5 ʤʦʨʝʡ (ɹʘʣʪʠʡʩʢʦʝ, ʂʘʩʧʠʡʩʢʦʝ, ɹʝʣʦʝ, ɸʟʦʚʩʢʦʝ ʠ ʏʝʨʥʦʝ), ʠʤʝʝʪ ʦʙʱʫʶ 

ʧʨʦʪʷʞʝʥʥʦʩʪʴ 6,5 ʪʳʩ.ʢʤ. ʆʙʱʘʷ ʩʝʪʴ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʈʦʩʩʠʠ ï 86,15 ʪʳʩ. ʢʤ, ʠʟ ʥʠʭ 

50% ʵʣʝʢʪʨʠʬʠʮʠʨʦʚʘʥʳ. ʇʣʦʪʥʦʩʪʴ ʜʦʨʦʛ ʩʦʩʪʘʚʠʣʘ 45 ʢʤ ʥʘ 1 ʪʳʩ. ʢʤ2, ʩʨʝʜʥʷʷ ʧʣʦʪ-

ʥʦʩʪʴ ʧʦ ʨʝʛʠʦʥʘʤ ï ʦʢʦʣʦ 4,0 ʢʤ ʥʘ 1 ʪʳʩ. ʢʤ2 [1,2]. ɼʘʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʛʝʦʛʨʘʬʠʯʝ-

ʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʈʦʩʩʠʠ, ʨʘʟʤʝʨʳ ʘʚʪʦʥʦʤʥʳʭ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʠ ʠʤʝʶ-

ʱʘʷʩʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʫʪʝʡ ʪʨʝʙʫʶʪ ʥʘʣʠʯʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ.  

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞ-

ʥʦʡ ʙʝʟ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ ʧʨʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦʤ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʤ ʤʘʩ-

ʰʪʘʙʝ ʩʪʨʘʥʳ. ʉʧʝʮʠʬʠʢʘ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʩʚʷʟʘʥʘ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʦʪʨʘʩʣʷʤʠ ʵʢʦʥʦʤʠʢʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʫʩʣʦʚʠʷʤʠ ʜʦʩʪʘʚʢʠ ʛʨʫʟʦʚ ʠ ʥʘʩʝʣʝʥʠʷ [3]. 

ɹʝʟʦʧʘʩʥʦʩʪʴ, ʨʘʚʥʦʤʝʨʥʦʩʪʴ, ʫʨʦʚʝʥʴ ʢʦʤʬʦʨʪʘ ʠ ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʚ ʧʫʪʠ ʧʨʠ ʤʠ-

ʥʠʤʘʣʴʥʳʭ ʟʘʪʨʘʪʘʭ ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʥʘʣʠʯʠʝʤ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʚʷʟʝʡ ʚ ʫʩʣʦʚʠʷʭ ʫʩʪʦʡ-

ʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ [4]. ʆʧʝʨʘʪʠʚʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʛʨʫʟʦʚ ʠ ʧʘʩʩʘʞʠʨʦʚ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 61, 2019 ʛ. 

ʈʘʟʜʝʣ IV. ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʨʘʟʚʠʪʠʠ ʵʢʦʥʦʤʠʢʠ ʚ ʮʝʣʦʤ ʠ ʝʝ ʦʪʨʘʩʣʝʡ. ʊʨʘʥʩʧʦʨʪ ï ʵʪʦ ʧʦʢʘʟʘʪʝʣʴ 

ʫʨʦʚʥʷ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʩʪʨʘʥʳ ʠ ʚʘʞʥʳʡ ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ 

ʧʦʪʨʝʙʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʚ ʧʝʨʝʚʦʟʢʝ ʛʨʫʟʦʚ ʠ ʧʘʩʩʘʞʠʨʦʚ.  

ʉʦʟʜʘʚʘʷ ʛʘʨʘʥʪʠʠ ʥʘʜʝʞʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨ ʵʢʦʥʦʤʠʢʠ ʠ ʫʜʦ-

ʚʣʝʪʚʦʨʷʷ ʥʫʞʜʳ ʥʘʩʝʣʝʥʠʷ, ʪʨʘʥʩʧʦʨʪ ʦʢʘʟʳʚʘʝʪ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʘʧʘʩʦʚ 

ʧʨʦʜʫʢʮʠʠ, ʠʭ ʮʠʨʢʫʣʷʮʠʶ ʠ ʧʦʪʨʝʙʣʝʥʠʝ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʙʘʟʦʚʳʭ 

ʬʫʥʢʮʠʡ ʵʢʦʥʦʤʠʢʠ. ʆʜʥʦʡ ʠʟ ʵʪʠʭ ʬʫʥʢʮʠʡ ʷʚʣʷʝʪʩʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ï 

ʤʝʪʦʜʦʣʦʛʠʷ. ɺʩʣʝʜʩʪʚʠʝ ʠʟʫʯʝʥʠʷ ʤʝʪʦʜʦʚ ʚ ʧʨʦʮʝʩʩʝ ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʧʦʨʘ 

ʥʘ ʥʘʫʢʫ ʩʪʘʥʦʚʠʪʩʷ ʙʘʟʦʡ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ ʠ ʪʨʘʥʩʧʦʨʪʘ. 

ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʥʘʫʯʥʦʛʦ ʟʥʘʥʠʷ ʪʨʘʥʩʧʦʨʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʪʝʭʥʠʯʝ-

ʩʢʦʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ, ʥʦ ʠ ʚ ʤʝʪʦʜʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʨʘʥʩ-

ʧʦʨʪʥʦʡ ʧʦʜʚʠʞʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. ʊʨʘʥʩʧʦʨʪʥʘʷ ʧʦʜʚʠʞʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ï ʢʦʣʠʯʝʩʪʚʦ 

ʧʦʝʟʜʦʢ, ʩʦʚʝʨʰʘʝʤʳʭ ʥʘ ʪʨʘʥʩʧʦʨʪʝ ʚ ʛʦʜ ʥʘ ʦʜʥʦʛʦ ʞʠʪʝʣʷ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʦʧʨʝʜʝ-

ʣʷʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ ʚ ʩʣʦʞʠʚʰʠʭʩʷ ʫʩʣʦʚʠʷʭ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʩʚʦʙʦʜʥʦʛʦ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ ʚ ʮʝʣʦʤ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʦʪʥʦ-

ʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʝʨʝʚʝʟʝʥʥʳʭ ʧʘʩʩʘʞʠʨʦʚ ʟʘ ʛʦʜ ʢ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ (ʨʘʡʦʥʘ, 

ʛʦʨʦʜʘ, ʠ ʪ.ʧ.). 

 ;  (1) 

ʛʜʝ: Q ï ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʚʝʟʝʥʥʳʭ ʧʘʩʩʘʞʠʨʦʚ ʟʘ ʛʦʜ; 

N ï ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ (ʨʘʡʦʥʘ, ʛʦʨʦʜʘ, ʠ ʪ.ʧ.). 

 

ʆʨʛʘʥʠʟʘʮʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʩʦʮʠʘʣʴʥʳʤ ʠ ʢʫʣʴʪʫʨʥʳʤ 

ʩʦʩʪʦʷʥʠʝʤ ʛʦʨʦʜʦʚ ʦʢʘʟʳʚʘʶʪ ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʥʫʶ ʧʦʜʚʠʞ-

ʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ. ɺ ʨʘʟʨʷʜ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ: ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ, 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ, ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ.  

ʉʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʣʦʞʥʦʦʨʛʘʥʠʟʦʚʘʥʥʫʶ 

ʩʠʩʪʝʤʫ ʩ ʩʦʮʠʘʣʴʥʳʤ ʠ ʢʫʣʴʪʫʨʥʳʤ ʫʨʦʚʥʝʤ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʦʚ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʣʝ-

ʞʠʪ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ. ʂʘʯʝʩʪʚʦ ʞʠʟʥʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝʤ ʧʦ-

ʪʨʝʙʥʦʩʪʝʡ. ʆʩʥʦʚʦʦʙʨʘʟʫʶʱʠʤʠ ʷʚʣʷʶʪʩʷ ʪʘʢʞʝ ʦʙʱʝʩʪʚʝʥʥʳʝ ʮʝʥʥʦʩʪʠ, ʩʦʜʝʨʞʘ-

ʥʠʝ ʢʦʪʦʨʳʭ ʟʘʚʠʩʷʪ ʦʪ ʚʠʜʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʫʙʲʝʢʪʘ. ʇʦʵʪʦʤʫ ʧʨʝʦʙʣʘʜʘʶʱʝʝ ʟʥʘʯʝʥʠʝ 

ʜʣʷ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʠʤʝʝʪ ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ, ʢʦʪʦʨʘʷ ʟʘ-

ʚʠʩʠʪ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʦʪ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʩʫʙʲʝʢʪʘ [5]. 

ʂ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʤ ʬʘʢʪʦʨʘʤ ʦʪʥʦʩʠʪʩʷ ʠʩʪʦʨʠʯʝʩʢʠ ʩʣʦʞʠʚʰʘʷʩʷ ʪʨʘʥʩʧʦʨʪ-

ʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʛʦʨʦʜʦʚ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ. ɺʳʩʦʢʠʡ ʪʝʤʧ ʨʳʥʦʯʥʳʭ ʦʪʥʦ-

ʰʝʥʠʡ ʚ ʩʪʨʫʢʪʫʨʝ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʠ, ʙʠʟʥʝʩʘ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʣʦʛʠʩʪʠʢʠ ʧʨʠʜʘʝʪ 

ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʨʘʟʚʠʪʠʶ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ʂʘʢ ʥʘʠʙʦʣʝʝ ʤʘʩʩʦʚʳʡ ʚʠʜ 

ʪʨʘʥʩʧʦʨʪʘ, ʦʥ ʩʠʣʴʥʦ ʟʘʢʨʝʧʠʣʩʷ ʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʩʬʝʨʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʅʘʧʨʠʤʝʨ, 

ʪʝʤʧʳ ʨʦʩʪʘ ʯʠʩʣʘ ʣʝʛʢʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʧʨʝʚʳʰʘʶʪ ʚ 3ï3,5 ʨʘʟʘ ʪʝʤʧʳ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʛʦʨʦʜʩʢʠʭ ʜʦʨʦʛ. ʇʝʨʝʧʣʘʥʠʨʦʚʢʘ ʨʘʩʪʫʱʠʭ ʛʦʨʦʜʦʚ ʠ ʪʝʥʜʝʥʮʠʷ ʫʚʝʣʠʯʝʥʠʷ ʪʝʨʨʠʪʦ-

ʨʠʡ ʧʣʘʥʦʚʦʡ ʟʘʩʪʨʦʡʢʦʡ ʥʝ ʜʦʣʞʥʳ ʠʜʪʠ ʙʳʩʪʨʝʝ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢ-

ʪʫʨʳ. ɺʚʠʜʫ ʵʪʦʛʦ ʫʨʙʘʥʠʟʘʮʠʷ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʪʨʝ-

ʙʫʝʪ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʩʦʯʝʪʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʢʦʪʦ-

ʨʦʝ ʧʦʚʳʩʠʪ ʢʦʥʢʫʨʝʥʪʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʢ ʘʚʪʦʤʦʙʠʣʴʥʳʤ ʪʨʘʥʩʧʦʨʪʥʳʤ ʩʨʝʜʩʪʚʘʤ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ [6ï8]. 

ʇʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʪʨʘʥʩ-

ʧʦʨʪʥʦʝ ʭʦʟʷʡʩʪʚʦ. ʆʙʰʠʨʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʈʦʩʩʠʠ ʠʤʝʝʪ ʬʝʥʦʤʝʥʘʣʴʥʫʶ ʦʩʦʙʝʥʥʦʩʪʴ 

ï ʦʛʨʦʤʥʳʡ ʨʘʟʙʨʦʩ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. ʕʪʦʤʫ ʬʝʥʦʤʝʥʫ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʘʣʠʯʠʝ 

ʪʨʝʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʦʷʩʦʚ: ʘʨʢʪʠʯʝʩʢʦʛʦ, ʩʫʙʘʨʢʪʠʯʝʩʢʦʛʦ ʠ ʫʤʝʨʝʥʥʦʛʦ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ ʧʦʢʘʟʘʪʝʣʴ ʪʨʘʥʩʧʦʨʪʥʦʡ ʧʦʜʚʠʞʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʜʘʝʪ ʦʙʱʝʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝ-

ʤʦʡ, ʪʦ ʨʘʩʯʝʪʥʦʡ ʝʜʠʥʠʮʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡ ʚʝʣʠʯʠʥʫ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʧʘʩʩʘʞʠʨʩʢʠʭ 



ʄʠʥʝʝʚ ɺ.ʀ., ʉʝʨʝʜʘ ɸ.ɺ. 

ʉʠʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʧʨʠ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʦʙʦʩʥʦʚʘʥʠʠ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʦʚ 
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ʧʝʨʝʚʦʟʦʢ, ʤʝʥʷʶʱʠʭʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʚʨʝʤʝʥʠ, ʷʚʣʷʝʪʩʷ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢ. ʇʘʩʩʘ-

ʞʠʨʦʧʦʪʦʢ ï ʧʨʦʮʝʩʩ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʠʣʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʥʘ ʪʨʘʥʩ-

ʧʦʨʪʝ, ʚʳʨʘʞʝʥʥʳʡ  ʚ ʯʠʩʣʝʥʥʦʡ ʚʝʣʠʯʠʥʝ, ʟʘ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ʆʙʨʘʟʦʚʘʥʠʝ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʘ ʧʨʦʠʩʭʦʜʠʪ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʥʫʪʨʝʥʥʠʭ ʠ ʚʥʝʰʥʠʭ 

ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʚ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʫʙʲʝʢ-

ʪʘʭ. 

ʈʘʩʩʤʦʪʨʠʤ ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʘ, ʢʦʪʦʨʳʝ ʢʣʘʩ-

ʩʠʬʠʮʠʨʫʶʪʩʷ ʧʦ ʩʚʦʠʤ ʧʨʠʟʥʘʢʘʤ. 

ɺʨʝʤʝʥʥʦʡ ʧʨʠʟʥʘʢ (ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʝʨʠʦʜʘ) ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʚʠʜʦʚ ʦʙʩʣʝʜʦʚʘʥʠʷ: 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʠ ʝʜʠʥʦʚʨʝʤʝʥʥʦʛʦ. ʉʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʷʪʩʷ ʨʝ-

ʛʫʣʷʨʥʦ ʚ ʪʝʯʝʥʠʝ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʨʘʙʦʪʳ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʥʘ 

ʤʘʨʰʨʫʪʝ, ʘ ʝʜʠʥʦʚʨʝʤʝʥʥʳʝ ʪʦʣʴʢʦ ʚ ʨʘʤʢʘʭ ʦʧʨʝʜʝʣʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʜʣʷ ʜʦʩʪʠ-

ʞʝʥʠʷ ʢʦʥʢʨʝʪʥʦʡ ʮʝʣʠ. 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʧʨʠʟʥʘʢ (ʦʭʚʘʪ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ), ʢʘʢ ʠ ʧʨʝʜʳʜʫʱʝʤ ʩʣʫʯʘʝ, 

ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʚʠʜʦʚ: ʧʦʣʥʦʛʦ ʠ ʯʘʩʪʠʯʥʦʛʦ. ʇʦʣʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʚʩʝʡ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ ʦʙʲʝʢʪʘ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʘ ʯʘʩʪʠʯʥʦʝ ʜʘʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʪʦʣʴʢʦ ʥʘ 

ʦʪʜʝʣʴʥʳʭ ʝʛʦ ʫʯʘʩʪʢʘʭ. 

ʀʤʝʝʪ ʤʝʩʪʦ ʠ ʩʧʦʩʦʙ ʧʨʦʚʝʜʝʥʠʷ ʦʙʩʣʝʜʦʚʘʥʠʡ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ: ʘʥʢʝʪʠʨʦʚʘʥʠʝ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʦʪʯʝʪ, ʥʘʪʫʨʥʦʩʪʴ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʶ.  

ɸʥʢʝʪʥʳʡ ʤʝʪʦʜ ʦʭʚʘʪʳʚʘʝʪ ʪʨʘʥʩʧʦʨʪʥʫʶ ʩʝʪʴ ʧʦ ʚʩʝʡ ʝʝ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʠ ʫʩʪʘ-

ʥʘʚʣʠʚʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʚ ʧʝʨʝʤʝʱʝʥʠʠ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʣʦʞʠʚʰʠʭʩʷ ʤʘʨʰ-

ʨʫʪʦʚ. ʕʬʬʝʢʪ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʩʣʫʯʘʝ ʪʱʘʪʝʣʴʥʦ ʧʨʦʜʫʤʘʥʥʳʭ ʚʦʧʨʦ-

ʩʦʚ ʠ ʩʦʩʪʘʚʘ ʘʥʢʝʪ. ʅʝʜʦʩʪʘʪʢʘʤʠ ʷʚʣʷʶʪʩʷ ʙʦʣʴʰʘʷ ʪʨʫʜʦʝʤʢʦʩʪʴ ʧʦ ʩʙʦʨʫ ʠʥʬʦʨʤʘ-

ʮʠʠ ʠ ʦʙʨʘʙʦʪʢʠ ʘʥʢʝʪ. 

ʆʪʯʝʪʥʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʤʝʪʦʜ ʦʧʠʨʘʝʪʩʷ ʥʘ ʜʘʥʥʳʝ ʙʠʣʝʪʥʦ-ʫʯʝʪʥʳʭ ʣʠʩʪʦʚ ʠ 

ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʜʘʥʥʳʭ ʙʠʣʝʪʦʚ ʥʘ ʤʦʤʝʥʪ ʧʦʣʴʟʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʦʤ. ɼʘʥʥʳʡ ʤʝʪʦʜ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʪʦʣʴʢʦ ʟʘʛʨʫʞʝʥʥʦʩʪʴ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʥʝ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʠ 

ʦʮʝʥʢʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʘ ʥʘ ʤʘʨʰʨʫʪʝ. 

ʅʘʪʫʨʥʳʡ ʤʝʪʦʜ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʦʣʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʝ ʧʦ 

ʬʘʢʪʫ, ʧʫʪʝʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʘʩʩʘʞʠʨʘʤʠ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʠʤʝʝʪ 

ʥʝʢʦʪʦʨʦʝ ʩʭʦʜʩʪʚʦ ʩ ʘʥʢʝʪʥʳʤ ʤʝʪʦʜʦʤ, ʵʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʧʨʠʚʣʝʯʝʥʠʝʤ ʪʨʫʜʦʚʳʭ ʨʝ-

ʩʫʨʩʦʚ ʠ ʥʘʣʠʯʠʝʤ ʤʘʪʝʨʠʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʫʯʝʪʘ ʠʥʬʦʨʤʘʮʠʠ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʠʤʝʝʪ ʜʝ-

ʣʝʥʠʝ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʛʨʫʧʧʳ (ʤʝʪʦʜʳ): ʪʘʣʦʥʥʳʡ, ʪʘʙʣʠʯʥʳʡ, ʚʠʟʫʘʣʴʥʳʡ, ʩʠʣʫ-

ʵʪʥʳʡ ʠ ʦʧʨʦʩʥʳʡ. 

ʊʘʣʦʥʥʳʡ ʤʝʪʦʜ ʧʨʦʚʦʜʠʪʩʷ ʧʫʪʝʤ ʨʘʟʜʘʯʠ ʪʘʣʦʥʦʚ ʧʘʩʩʘʞʠʨʘʤ, ʚʦʰʝʜʰʠʤ ʥʘ 

ʦʩʪʘʥʦʚʦʯʥʦʤ ʧʫʥʢʪʝ, ʧʨʠ ʵʪʦʤ ʜʝʣʘʝʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʪʤʝʪʢʘ, ʘ ʥʘ ʚʳʭʦʜʝ ʪʘʣʦʥʳ 

ʩʦʙʠʨʘʶʪ, ʦʪʤʝʯʘʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʤʝʪʢʦʡ.  

ʊʘʙʣʠʯʥʳʡ ʤʝʪʦʜ, ʢʘʢ ʠ ʧʨʝʜʰʝʩʪʚʫʶʱʠʡ, ʧʨʦʠʟʚʦʜʠʪʩʷ ʘʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʫʶ ʟʘʥʦʩʷʪ ʚ ʪʘʙʣʠʮʳ ʩʘʤʠ ʫʯʝʪʯʠʢʠ, ʪʘʢʠʤ ʦʙ-

ʨʘʟʦʤ, ʥʝ ʦʪʚʣʝʢʘʷ ʧʘʩʩʘʞʠʨʦʚ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚʝʜʫʪ ʧʦʜʩʯʝʪ ʥʘ ʢʘʞʜʦʤ ʦʩʪʘʥʦʚʦʯʥʦʤ 

ʧʫʥʢʪʝ. 

ɺʠʟʫʘʣʴʥʳʡ ʤʝʪʦʜ ʥʝʦʙʭʦʜʠʤ ʚ ʩʣʫʯʘʝ ʩʠʣʴʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʘ, 

ʪ.ʝ. ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʦʰʝʜʰʠʭ ʠ ʩʦʰʝʜʰʠʭ ʧʘʩʩʘʞʠʨʦʚ ʥʘ ʦʩʪʘʥʦʚʦʯʥʳʭ ʧʫʥʢ-

ʪʘʭ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʫʯʝʪʯʠʢʠ ʚʠʟʫʘʣʴʥʦ ʦʧʨʝʜʝʣʷʶʪ ʥʘʧʦʣʥʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ 

ʠ ʦʮʝʥʠʚʘʶʪ ʧʦ ʫʩʣʦʚʥʦʡ ʙʘʣʣɹ ʥʦʡ ʩʠʩʪʝʤʝ. 

ʉʠʣʫʵʪʥʳʡ ʤʝʪʦʜ ʧʨʘʢʪʠʯʝʩʢʠ ʷʚʣʷʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʘʥʘʣʦʛʦʤ ʚʠʟʫʘʣʴʥʦʛʦ. 

ʆʧʨʦʩʥʳʡ ʤʝʪʦʜ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʧʨʦʩ ʧʘʩʩʘʞʠʨʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʪʨʘʥʩʧʦʨʪʥʦʤ 

ʩʨʝʜʩʪʚʝ, ʦ ʢʨʘʡʥʠʭ ʪʦʯʢʘʭ ʠʭ ʤʘʨʰʨʫʪʘ ʠ ʭʘʨʘʢʪʝʨʝ ʧʦʝʟʜʢʠ. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʫʜʝʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ 

ʤʝʪʦʜʦʚ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʣʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʙʝʟ ʫʯʘʩʪʠʷ ʣʶʜʝʡ. ʉʦʜʝʨʞʘ-

ʥʠʝ ʵʪʦʛʦ ʤʝʪʦʜʘ ʪʘʢʞʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʣʠʯʠʝ ʯʝʪʳʨʝʭ ʛʨʫʧʧ (ʤʝʪʦʜʦʚ): ʢʦʥʪʘʢʪʥʦʛʦ, 

ʥʝʢʦʥʪʘʢʪʥʦʛʦ, ʢʦʩʚʝʥʥʦʛʦ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ. 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 61, 2019 ʛ. 

ʈʘʟʜʝʣ IV. ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ʂʦʥʪʘʢʪʥʳʡ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʬʦʨʤʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʦ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʝ ʧʫʪʝʤ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢʘ ʥʘ ʪʝʭʥʠʯʝʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ. 

ʅʝʢʦʥʪʘʢʪʥʳʡ ʤʝʪʦʜ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʨʠʙʦ-

ʨʦʚ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ ʜʚʝʨʥʳʭ ʧʨʦʝʤʘʭ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ. 

ʂʦʩʚʝʥʥʳʡ ʤʝʪʦʜ ʫʯʝʪʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʥʘ 

ʧʦʜʚʠʞʥʦʤ ʩʦʩʪʘʚʝ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʷʪʴ ʦʙʱʫʶ ʤʘʩʩʫ ʧʘʩʩʘʞʠʨʦʚ, ʘ ʜʘʣʴ-

ʥʝʡʰʘʷ ʦʮʝʥʢʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʫʪʝʤ ʜʝʣʝʥʠʷ ʥʘ ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʚʝʩ ʦʜʥʦʛʦ ʯʝʣʦ-

ʚʝʢʘ. 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʤʝʪʦʜ, ʢʘʢ ʠ ʢʦʥʪʘʢʪʥʳʡ, ʚʝʜʝʪ ʫʯʝʪ ʧʘʩʩʘʞʠʨʦʚ ʘʥʘʣʦʛʠʯʥʳʤ 

ʦʙʨʘʟʦʤ ʧʦʩʨʝʜʩʪʚʦʤ ʨʘʩʧʦʣʦʞʝʥʠʷ ʫʩʪʨʦʡʩʪʚ ʥʘ ʚʭʦʜʝ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ. ʀʩ-

ʢʣʶʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʮʠʬʨʦʚʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʨʝʛʠ-

ʩʪʨʠʨʫʶʱʝʝ ʚʨʝʤʷ, ʦʩʪʘʥʦʚʦʯʥʳʝ ʧʫʥʢʪʳ ʠ ʧʨʦʡʜʝʥʥʳʡ ʧʫʪʴ ʧʦ ʤʘʨʰʨʫʪʫ. 

ʄʝʪʦʜ rʦʙʩʣʝʜʦʚʘʥʠʷ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʘ ʠʤʝʪʁ ʤʦʨʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʫʩʪʘʨʝʚʘ-

ʥʠʝ, ʦʥʠ ʥʝ ʧʨʠʤʝʥʠʤʳ ʚ ʢʘʯʝʩʪʚʝ ʢʣʶʯʝʚʳʭ ʘʩʧʝʢʪʦʚ ʧʦ ʨʝʰʝʥʠʶ ʟʘʜʘʯ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʦʛʦ ʢʫʨʩʘ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ [9].  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʦʧʦʨʥʳʭ ʤʝʪʦʜʦʚ ʦʩʥʦʚʘʥʦ ʥʘ ʢʦʥʢʨʝʪʥʦʡ ʩʠʪʫ-

ʘʮʠʠ ʧʝʨʝʚʦʟʦʢ ï ʩʪʘʪʠʩʪʠʢʠ ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʚʚʝʜʝʥʠʷ 

ʥʦʚʦʛʦ ʤʘʨʰʨʫʪʘ ʩʦʮʠʘʣʴʥʳʭ ʧʝʨʝʚʦʟʦʢ ʠ ʚʦʚʩʝ ʧʦʣʘʛʘʶʪʩʷ ʥʘ ʘʩʩʦʮʠʘʪʠʚʥʳʝ ʧʘʨʘʣ-

ʣʝʣʠ ʢ ʜʨʫʛʠʤ ʚʠʜʘʤ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʧʫʪʝʤ çʟʝʨʢʘʣʴʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷè ʧʦʪʝʥ-

ʮʠʘʣʴʥʦʛʦ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʘ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʩʧʦʩʦʙ ʦʙʦʩʥʦʚʘʥʠʷ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʥʘ ʥʦʚʳʭ ʤʘʨʰʨʫʪʘʭ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʨʘʟʥʳʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ), 

ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʘʩʧʠʩʘʥʠʷ ʜʚʠʞʝʥʠʷ, ʠʥʪʝʨʚʘʣʘ ʜʚʠʞʝʥʠʷ, ʤʘʨʰ-

ʨʫʪʘ ʠ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʢʦʥʢʫʨʠʨʫʶʱʝʛʦ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ. ʇʨʝʜʣʘʛʘʝʤʳʝ ʤʦʜʝʣʠ 

ʩʦʜʝʨʞʘʪ ʭʘʨʘʢʪʝʨ ʩʫʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ, ʥʝ ʧʨʝʜʦʩʪʘʚʣʷʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʵʢʦʥʦʤʠʯʝ-

ʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʟʥʘʯʠʤʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʦʜʭʦʜʳ ʦʪʥʦʩʷʪʩʷ ʢ ʢʘʪʝ-

ʛʦʨʠʷʤ ʯʘʩʪʥʦʛʦ ʩʣʫʯʘʷ, ʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʭ ʚʳʙʦʨʢʠ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʭʘʨʘʢʪʝʨʠʩʪʠ-

ʢʘʤ ʜʨʫʛʦʡ ʩʠʩʪʝʤʳ ʠʣʠ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʚ ʮʝʣʦʤ.  

ʍʘʨʘʢʪʝʨʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʚʳʰʝʠʟʣʦʞʝʥʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʘ ʦʧʨʝ-

ʜʝʣʷʝʪʩʷ ʪʦʣʴʢʦ ʨʘʤʢʘʤʠ ʩʬʝʨʳ ʪʨʘʥʩʧʦʨʪʘ ʧʨʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʥʘʣʠʯʠʠ ʧʦʜʚʠʞ-

ʥʦʛʦ ʩʦʩʪʘʚʘ [10ï12]. ʋʙʨʘʚ ʫʩʪʘʨʝʚʰʠʝ ʩʪʝʨʝʦʪʠʧʳ ʛʨʘʥʠʮ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʦ 

ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʜʝʷʪʝʣʴʥʦʩʪ ɹʦʙʱʝʩʪʚʘ ʠ ʩʧʦʩʦʙʳ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ, 

ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʣʝʞʠʪ ʤʦʪʠʚʘʮʠ.̫ ʇʦʪʨʝʙʥʦʩʪʴ ï ʵʪʦ ʚʥʫʪʨʝʥʥʝʝ ʩʦʩʪʦʷʥʠʝ ʦʨʛʘ-

ʥʠʟʤʘ ʠʣʠ ʣʠʯʥʦʩʪʠ ʚ ʦʱʫʱʝʥʠʠ ʢʘʢʦʡ-ʣʠʙʦ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʩʦʚʦʢʫʧ-

ʥʦʩʪʴ ʧʦʪʨʝʙʥʦʩʪʝʡ ʣʠʯʥʦʩʪʠ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʥʫʪʨʝʥʥʠʭ ʠ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ, ʦʧʨʝ-

ʜʝʣʷʶʱʠʭ ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʠʣʠ ʦʙʱʝʩʪʚʘ ʚ ʮʝʣʦʤ ï ʩʦʟʜʘʝʪ ʤʦʪʠʚʘʮʠʶ [13]. ʇʦ-

ʪʨʝʙʥʦʩʪʴ ʠ ʤʦʪʠʚʘʮʠʷ ʚ ʨʘʟʨʝʟʝ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʵʪʦ çʜʚʠʞʫʱʝʝ ʷʜʨʦè ʧʘʩ-

ʩʘʞʠʨʦʧʦʪʦʢʘ. ʂʣʶʯʝʚʳʝ ʘʩʧʝʢʪʳ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʦʙʱʝʩʪʚʘ, ʘ ʪʘʢʞʝ ʝʛʦ ʘʥʘʣʠʟ ʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʥʫʞʜ, ʧʨʠʚʝʜʫʪ ʢ ʦʧʨʝ-

ʜʝʣʝʥʠʶ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʘ.  

ʆʩʦʙʝʥʥʦʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʱʝʩʪʚʘ ʩ ʧʦʟʠʮʠʠ ʩʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʳ ʣʠʯʥʦʩʪʠ ʧʨʝʜʧʦʣʘʛʘʶʪ ʤʘʩʰʪʘʙʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʠʢ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ 

ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʘ. ʊʦʯʥʘʷ ʫʩʪʘʥʦʚʢʘ ʧʘʨʘʤʝʪʨʦʚ ʚʳʙʦʨʢʠ ʧʦʟʚʦʣʠʪ ʢʦʨʨʝʢʪʥʦ ʦʪʨʘʞʘʪʴ 

ʛʝʥʝʨʘʣʴʥʫʶ ʩʦʚʦʢʫʧʥʦʩʪʴ, ʪʝʤ ʩʘʤʳʤ ʤʝʪʦʜʠʢʠ ʙʫʜʫʪ ʷʚʣʷʪʴʩʷ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʳʤʠ. 

ɻʝʥʝʨʘʣʴʥʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʠʣʠʝ ʦʙʲʝʢʪʦʚ, ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʪʦ-

ʨʳʤ ʧʨʦʚʦʜʠʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ. ʈʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʴ ï ʵʪʦ ʩʦʦʪʚʝʪʩʪʚʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʚʳʙʦʨʢʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʚ ʮʝʣʦʤ, ʪ.ʝ. ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʦʙ-

ʱʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʈʝʟʶʤʠʨʫʷ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ, ʤʦʞʥʦ ʜʦʙʘʚʠʪʴ, ʯʪʦ 

ʚʦʟʤʦʞʥʦʩʪʠ ʤʝʪʦʜʠʢ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʘ ʙʫʜʫʪ ʥʘʭʦʜʠʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʚ 

ʨʘʤʢʘʭ ʦʧʨʝʜʝʣʝʥʥʦʛʦ (ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ) ʩʫʙʲʝʢʪʘ (ʛʦʨʦʜʘ, ʨʘʡʦʥʘ), ʘ ʧʨʠʤʝʥʠʤʳ ʢ 

ʤʘʩʰʪʘʙʘʤ ʣʶʙʳʭ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ. 

ʆʩʥʦʚʫ ʤʝʪʦʜʦʣʦʛʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ  ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʩʦʩʪʘʚʣʷʶʪ ʪʘʢʠʝ ʥʘʫʢʠ ʢʘʢ:  



ʄʠʥʝʝʚ ɺ.ʀ., ʉʝʨʝʜʘ ɸ.ɺ. 
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ï ʇʦ ʦʙʲʝʢʪʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʙʱʝʩʪʚʝʥʥʳʭ (ʩʦʮʠʘʣʴʥʳʭ) ʥʘʫʢ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʩʦ-

ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʳʙʦʨʢʠ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ. 

ï ʇʦ ʧʨʝʜʤʝʪʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠ-

ʯʝʩʢʠʭ ʢʦʤʧʝʪʝʥʮʠʡ ʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʦʪʨʘʩʣʠ, ʫʩʦʚʝʨʰʝʥʩʪʚʫʝʪ ʧʦʜʚʠʞʥʦʡ ʩʦʩʪʘʚ ʧʘʩ-

ʩʘʞʠʨʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ï ʇʦ ʤʝʪʦʜʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʛʫʤʘʥʠʪʘʨʥʳʭ ʥʘʫʢ, ʩʪʨʦʝʥʠʝ ʩʠʩʪʝʤ ʤʦʪʠʚʘʮʠʠ ʩʦʮʠ-

ʘʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʠ ʟʘʚʠʩʠʤʦʩʪʴ ʚ ʩʬʝʨʝ ʧʦʪʨʝʙʣʝʥʠʷ, ʦʧʨʝʜʝʣʷʪ ʥʝʦʙʭʦʜʠʤʳʝ ʤʝ-

ʪʦʜʳ. 

ï ʇʦ ʩʧʦʩʦʙʫ ʦʧʠʩʘʥʠʷ ï ʪʦʯʥʳʭ ʥʘʫʢ, ʚʝʜʫʱʠʤ ʟʚʝʥʦʤ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʤʘʪʝʤʘ-

ʪʠʢʘ, ʦʧʨʝʜʝʣʷʷ ʯʠʩʣʝʥʥʦ-ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʦʪʥʦʰʝʥʠʷ ʩʧʦʩʦʙʥʘ ʦʧʠʩʳʚʘʪʴ ʤʦʜʝʣʴ 

ʥʘʫʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ. 

ʉ ʧʦʷʚʣʝʥʠʝʤ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʍʍ ʚʝʢʘ ʥʦʚʦʛʦ ʥʘʫʯʥʦʛʦ ʤʝʪʦʜʘ ï ʩʠʥʝʨʛʝʪʠʢʠ, 

ʚ ʩʬʝʨʝ ʥʘʫʯʥʦʛʦ ʟʥʘʥʠʷ ʢ ʥʝʤʫ ʧʦʷʚʠʣʩʷ ʧʦʚʳʰʝʥʥʳʡ ʠʥʪʝʨʝʩ. ɺʳʟʚʘʥʦ ʵʪʦ ʪʝʤ, ʯʪʦ 

ʥʘʫʢʘ ʩʪʦʣʢʥʫʣʘʩʴ  ʩʦ ʩʣʦʞʥʦʦʨʛʘʥʠʟʦʚʘʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʦʨʛʘʥʠʟʘ-

ʮʠʠ, ʘ ʪʨʘʜʠʮʠʦʥʥʳʝ ʧʦʜʭʦʜʳ ʜʠʘʣʝʢʪʠʯʝʩʢʦʛʦ ʚʟʛʣʷʜʘ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦʟʚʦʣʷʣʠ 

ʫʩʪʘʥʦʚʠʪʴ ʟʘʢʦʥʦʤʝʨʥʳʝ ʩʚʷʟʠ ʪʦʣʴʢʦ ʧʨʦʩʪʳʭ (ʣʠʥʝʡʥʳʭ) ʩʠʩʪʝʤ [14]. ʊʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʧʨʠʥʮʠʧʠʘʣʴʥʳʤ ʨʝʰʝʥʠʝʤ ʧʦ ʥʘʜʝʞʥʦʤʫ ʨʘʟʚʠʪʠʶ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʶ ʧʘʩʩʘ-

ʞʠʨʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʢʘʢ ʝʜʠʥʦʛʦ çʩʦʮʠʘʣʴʥʦʛʦ ʦʨʛʘʥʠʟʤʘè, ʷʚʣʷʝʪʩʷ ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʡ 

ʧʦʜʭʦʜ. ʉʠʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ï ʵʪʦ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ ʚʝʢʪʦʨ ʚ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʡ ʥʘʣʠʯʠʝ ʧʨʠʥʮʠʧʦʚ ʠ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʥʝʣʠʥʝʡʥʳʭ ʩʣʦʞʥʦʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʩ ʜʘʣʴʥʝʡʰʝʡ ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʭ 

ʫʧʨʘʚʣʝʥʠʷ. ʉʣʦʞʥʘʷ ʪʨʘʝʢʪʦʨʠʷ ʨʘʟʚʠʪʠʷ ʚ ʢʦʥʮʝʧʮʠʠ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ ʧʦʟ-

ʚʦʣʷʝʪ ʩʦʧʨʷʞʝʥʥʳʤ ʥʘʫʢʘʤ ʚʥʦʩʠʪʴ ʩʚʦʡ ʚʢʣʘʜ ʚ ʦʙʱʝʝ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʝ ʩʦʜʝʨʞʘ-

ʥʠʝ, ʘ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʩʦʙʦʡ ʩʠʥʪʝʟʠʨʫʝʪ ʥʝʦʙʭʦʜʠʤʳʡ ʨʝʟʫʣʴʪʘʪ. ʅʘ ʨʠ-

ʩʫʥʢʝ 1 ʧʦʢʘʟʘʥʘ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʤʝʪʦʜʦʣʦʛʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʧʘʩʩʘ-

ʞʠʨʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 
 

 

ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʤʝʪʦʜʦʣʦʛʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ   

ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 61, 2019 ʛ. 
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ʆʜʥʠʤ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʷʚʣʷʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʭ ʧʘʩ-

ʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ. ʇʣʘʥʠʨʫʝʤʳʡ ʨʝʟʫʣʴʪʘʪ ʚʟʷʪʦʛʦ ʢʫʨʩʘ, ʚ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʠʭ ʧʨʦʛʨʘʤʤ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʣʠʢʚʠʜʘʮʠʶ ʛʨʘʥʠʮ ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʚʠ-

ʜʘʤʠ ʪʨʘʥʩʧʦʨʪʘ, ʘ ʧʘʩʩʘʞʠʨʳ ʧʦʣʫʯʘʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʘʨʰʨʫʪʘ ʚ 

ʣʶʙʳʭ ʢʦʤʙʠʥʘʮʠʷʭ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ. ʅʦʚʳʡ ʚʟʛʣʷʜ ʚ ʤʝʪʦʜʦʣʦʛʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ ʩʦʟʜʘʩʪ ʧʣʘʪʬʦʨʤʫ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʠʢ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ 

ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʪ ʜʘʪʴ ʜʦʩʪʦʚʝʨʥʦʝ 

ʠ ʪʦʯʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʠʜʘ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 

ʝʱʝ ʜʦ ʤʦʤʝʥʪʘ ʩʦʟʜʘʥʠʷ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ.  
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Annotation. Passenger transport in the life support of society has a significant socio-economic 

importance that has an impact on the development of administrative-territorial entities and the 

state as a whole. The dynamics of the transport market in the sphere of passenger transporta-

tion services has a vector of the transport system, which is aimed at full satisfaction of the 

population in passenger transportation. At the same time, competition in the passenger trans-

portation market requires not only the improvement of rolling stock, but also the appropriate 

methods of passenger traffic survey, reflecting the actual value of passenger traffic. Existing 

methods of passenger traffic survey do not meet the criteria for a systematic approach.  

The use of a new scientific method of research of the XX century ï synergetics, will ensure the 

development of new methods for determining the numerical value of passenger traffic, and a 

new look in the methodology of passenger traffic research will give economic justification of 

the passenger transport complex. 

Existing methods for passenger flow do not meet the criteria for a systematic approach, which 

is based on the technical support of rolling stock with the involvement of human resources. 

The proposed method of passenger traffic flows  justification takes into account operational 

environment of the society and ways to meet needs. 
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ʪʦʜʠʢʠ ʨʘʩʯʸʪʘ ʘʨʝʥʜʥʦʡ ʧʣʘʪʳ. ʅʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʥʠʝ ʤʦʪʠʚʘʮʠʦʥʥʦʛʦ ʬʦʥʜʘ ʧʨʠ ʧʝ-

ʨʝʜʘʯʝ ʘʢʪʠʚʦʚ ʚ ʘʨʝʥʜʫ. ʈʝʘʣʠʟʘʮʠʷ ʜʘʥʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ ʥʘ ɻʦʨʴʢʦʚʩʢʦʡ ʞʝʣʝʟʥʦʡ 

ʜʦʨʦʛʝ ʧʦʟʚʦʣʠʣʘ ʧʦʣʫʯʠʪʴ ʟʘ ʧʦʩʣʝʜʥʠʝ ʧʷʪʴ ʣʝʪ ʜʦʭʦʜʳ ʦʪ ʘʨʝʥʜʳ ʠʤʫʱʝʩʪʚʘ ʥʘ 

ʩʫʤʤʫ 592,0 ʤʣʥ. ʨʫʙʣʝʡ.  

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʝʨʝʜ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʭ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʩʪʦʠʪ ʟʘʜʘʯʘ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʠʣʠ ʧʝʨʝʚʦʟʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ, 

ʦʢʘʟʘʥʠʷ ʫʩʣʫʛ. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʠʥʬʦʨʤʘʪʠʟʘʮʠʷ ʧʨʦ-

ʮʝʩʩʦʚ, ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ, ʩʦʢʨʘʱʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʧʝʨʩʦʥʘʣʘ 

ʧʨʠʚʦʜʷʪ ʢ ʧʦʷʚʣʝʥʠʶ ʫ ʩʦʙʩʪʚʝʥʥʠʢʘ ʠʟʣʠʰʥʝʛʦ ʠʤʫʱʝʩʪʚʘ. ʇʨʠ ʵʪʦʤ ʜʘʥʥʳʝ ʘʢʪʠʚʳ 

ʥʝ ʧʨʠʥʦʩʷʪ ʜʦʭʦʜʦʚ, ʘ ʪʦʣʴʢʦ ʛʝʥʝʨʠʨʫʶʪ ʫʙʳʪʢʠ: ʦʧʣʘʪʘ ʢʦʤʤʫʥʘʣʴʥʳʭ ʧʣʘʪʝʞʝʡ, 

ʥʘʣʦʛʦʚʳʝ ʦʪʯʠʩʣʝʥʠʷ, ʦʭʨʘʥʘ ʠ ʧʨʦʯʝʝ [1] ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʙʩʪʚʝʥʥʠʢ ʜʣʷ ʩʦʢʨʘʱʝ-

ʥʠʷ ʩʚʦʠʭ ʨʘʩʭʦʜʦʚ ʠ ʧʦʚʳʰʝʥʠʷ ʜʦʭʦʜʦʚ ʜʦʣʦʞʝʥ ʧʨʠʥʷʪʴ ʨʝʰʝʥʠʝ ʦ çʩʫʜʴʙʝè ʥʝʠʩ-

ʧʦʣʴʟʫʝʤʦʛʦ ʘʢʪʠʚʘ. ʇʦ ʦʙʱʝʤʫ ʧʨʘʚʠʣʫ ʠʤʫʱʝʩʪʚʦ ʤʦʞʝʪ ʙʳʪʴ: 

ï ʧʨʦʜʘʥʦ; 

ï ʧʝʨʝʜʘʥʦ ʚ ʘʨʝʥʜʫ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʦʜ ʨʝʘʣʠʟʘʮʠʶ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ; 

ï ʧʦʜʘʨʝʥʦ (ʥʝ ʢʦʤʤʝʨʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ); 

ï ʩʧʠʩʘʥʦ ʠ ʜʝʤʦʥʪʠʨʦʚʘʥʦ [2], [3];  

ʆʩʥʦʚʥʳʤʠ ʢʨʠʪʝʨʠʷʤʠ, ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʚʳʙʦʨ ʚʠʜʘ ʩʜʝʣʢʠ ʩ ʢʦʥʢʨʝʪʥʳʤ ʦʙʲʝʢ-

ʪʦʤ ʥʝʜʚʠʞʠʤʳʤ ʠʤʫʱʝʩʪʚʦʤ, ʷʚʣʷʶʪʩʷ: 

1) ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ; 

2) ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʳʥʢʘ ʥʝʜʚʠʞʠʤʦʩʪʠ (ʢʘʢ ʧʨʘʚʠʣʦ ʨʳʥʦʢ ʥʝ-

ʜʚʠʞʠʤʦʩʪʠ ʩʯʠʪʘʝʪʩʷ ʨʘʟʚʠʪʳʤ ʚ ʛʦʨʦʜʘʭ ʩ ʯʠʩʣʝʥʥʦʩʪʴʶ ʞʠʪʝʣʝʡ ʙʦʣʝʝ 200 ʪʳʩ. ʯʝ-

ʣʦʚʝʢ, ʘ ʪʘʢʞʝ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʪʘʢʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʠ ʥʘ ʢʫʨʦʨʪʘʭ); 

3) ʬʠʟʠʯʝʩʢʠʡ ʠ ʤʦʨʘʣʴʥʳʡ ʠʟʥʦʩ ʘʢʪʠʚʘ ʧʦ ʜʘʥʥʳʤ ʦʨʛʘʥʦʚ ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʢʘ-

ʜʘʩʪʨʦʚʦʛʦ ʫʯʸʪʘ, ʪʝʭʥʠʯʝʩʢʦʡ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʟʜʘʥʠʷ ʠʣʠ ʩʦʦʨʫʞʝʥʠʷ [4]  

ɼʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʦ ʚʠʜʝ ʩʜʝʣʢʠ ʩ ʘʢʪʠʚʦʤ, ʫʯʠʪʳʚʘʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʦʛʨʘ-

ʥʠʯʝʥʠʷ, ʨʝʢʦʤʝʥʜʫʝʤ ʠʩʭʦʜʠʪʴ ʠʟ ʩʣʝʜʫʶʱʝʛʦ: 



ʄʦʩʠʥʮʝʚ ɸ.ɺ. 
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1) ʘʨʝʥʜʘ ʦʙʲʝʢʪʘ ʧʨʠʟʥʘʸʪʩʷ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʚʠʜʦʤ ʩʜʝʣʢʠ ʧʨʠ ʨʘʟʚʠʪʦʤ ʨʳʥʢʝ 

ʥʝʜʚʠʞʠʤʦʩʪʠ ʨʝʛʠʦʥʘ ʠ ʬʠʟʠʯʝʩʢʦʤ ʠʟʥʦʩʝ ʦʙʲʝʢʪʘ ʥʝ ʙʦʣʝʝ 50 ʧʨʦʮʝʥʪʦʚ; 

2) ʘʨʝʥʜʘ ʦʙʲʝʢʪʘ ʩ ʠʥʚʝʩʪʠʮʠʦʥʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʩʤʦʪʨʝʥʘ ʧʨʠ ʬʠ-

ʟʠʯʝʩʢʦʤ ʠʟʥʦʩʝ ʦʙʲʝʢʪʘ ʙʦʣʝʝ 50 ʧʨʦʮʝʥʪʦʚ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʩʦʭʨʘʥʝʥʠʠ ʫ ʩʦʙ-

ʩʪʚʝʥʥʠʢʘ ʧʨʘʚʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʦʙʲʝʢʪ, ʥʝ ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʩʪʝʧʝʥʴ ʨʘʟʚʠʪʦ-

ʩʪʠ ʨʳʥʢʘ ʥʝʜʚʠʞʠʤʦʩʪʠ; 

3) ʧʝʨʝʜʘʯʘ ʘʢʪʠʚʘ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ ï ʨʘʟʚʠʪʳʡ ʨʳʥʦʢ ʥʝ-

ʜʚʠʞʠʤʦʩʪʠ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫ ʩʦʙʩʪʚʝʥʥʠʢʘ ʚ ʧʨʠʦʙʨʝʪʝʥʠʠ ʠʤʫʱʝʩʪʚʘ, ʦʪʣʠʯʥʦʛʦ 

ʦʪ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ [5]; 

4) ʧʨʦʜʘʞʘ ï ʦʪʩʫʪʩʪʚʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʥʘʭʦʞʜʝʥʠʷ ʦʙʲʝʢʪʘ ʚ 

ʩʦʩʪʘʚʝ ʘʢʪʠʚʦʚ ʧʨʝʜʧʨʠʷʪʠʷ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʩʪʝʧʝʥʠ 

ʨʘʟʚʠʪʦʩʪʠ ʨʳʥʢʘ ʥʝʜʚʠʞʠʤʦʩʪʠ; 

5) ʩʧʠʩʘʥʠʝ ʠ ʜʝʤʦʥʪʘʞ ï ʧʦʣʥʳʡ ʬʠʟʠʯʝʩʢʠʡ ʠ ʤʦʨʘʣʴʥʳʡ ʠʟʥʦʩ ʠʤʫʱʝʩʪʚʘ, ʘ 

ʪʘʢʞʝ ʦʪʩʫʪʩʪʚʠʝ ʨʘʟʚʠʪʦʛʦ ʨʳʥʢʘ ʥʝʜʚʠʞʠʤʦʩʪʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʚʘʨʠʘʥʪʳ ʠ ʩʧʦʩʦʙʳ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʧʝʨʝʜʘʯʠ ʠʤʫʱʝʩʪʚʘ ʚ 

ʘʨʝʥʜʫ ʧʫʪʸʤ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʠʢ ʨʘʩʯʸʪʦʚ ʘʨʝʥʜʥʳʭ ʧʣʘʪʝʞʝʡ, ʩʦʢʨʘʱʝʥʠʷ ʩʨʦʢʦʚ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʦʙ ʦʬʦʨʤʣʝʥʠʠ ʩʜʝʣʦʢ ʩ ʫʯʸʪʦʤ ʪʝʥʜʝʥʮʠʡ ʩʫʜʝʙʥʦʡ ʧʨʘʢʪʠʢʠ, ʦʮʝ-

ʥʠʚʘʷ ʨʠʩʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʚʳʰʝʥʠʝ ʜʦʭʦʜʦʚ ʢʦʤʧʘʥʠʠ. 

ʆʩʥʦʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʚ ʦʙʣʘʩʪʠ ʘʨʝʥʜʥʳʭ ʦʪʥʦʰʝʥʠʡ ʷʚʣʷʶʪʩʷ: 

ï ʛʨʘʞʜʘʥʩʢʠʡ ʢʦʜʝʢʩ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ; 

ï ʟʘʢʦʥ ʦʙ ʦʮʝʥʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

ï ʚʥʫʪʨʝʥʥʠʝ ʥʦʨʤʘʪʠʚʥʳʝ ʘʢʪʳ ʩʫʙʲʝʢʪʦʚ ʬʝʜʝʨʘʮʠʠ, ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘ-

ʥʠʡ ʠ ʧʨʝʜʧʨʠʷʪʠʡ [6]  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʢʨʫʧʥʳʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʠ ʪʨʘʥʩʧʦʨʪʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʛʦʩʢʦʨ-

ʧʦʨʘʮʠʠ, ʘ ʪʘʢʞʝ ʶʨʠʜʠʯʝʩʢʠʝ ʣʠʮʘ ʩ ʜʦʣʝʡ ʫʯʘʩʪʠʷ ʛʦʩʫʜʘʨʩʪʚʘ ʜʣʷ ʟʘʢʣʶʯʝʥʠʷ ʜʦʛʦ-

ʚʦʨʘ ʘʨʝʥʜʳ ʥʝʜʚʠʞʠʤʦʛʦ ʠʤʫʱʝʩʪʚʘ ʦʙʷʟʘʥʳ: 

ï ʧʨʦʚʝʩʪʠ ʦʮʝʥʢʫ ʨʳʥʦʯʥʦʡ ʩʪʦʠʤʦʩʪʠ ʦʙʲʝʢʪʘ ʘʨʝʥʜʳ [7]; 

ï ʨʘʟʤʝʩʪʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʥʘ ʧʨʦʬʠʣʴʥʳʭ ʩʘʡʪʘʭ ʠ ʪʦʨʛʦʚʳʭ ʧʣʦʱʘʜʢʘʭ; 

ï ʦʨʛʘʥʠʟʦʚʘʪʴ ʨʝʢʣʘʤʥʫʶ ʢʦʤʧʘʥʠʶ; 

ï ʧʨʦʚʝʩʪʠ ʟʘʩʝʜʘʥʠʷ ʵʢʩʧʝʨʪʥʦʡ ʛʨʫʧʧʳ ʠ ʢʦʥʢʫʨʩʥʦʡ ʢʦʤʠʩʩʠʠ. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʧʝʨʝʜʘʯʠ ʦʙʲʝʢʪʘ ʥʝʜʚʠʞʠʤʦʛʦ ʠʤʫʱʝ-

ʩʪʚʘ ʚ ʘʨʝʥʜʫ ʧʨʝʜʣʘʛʘʝʤ ʩʣʝʜʫʶʱʠʝ ʤʝʨʦʧʨʠʷʪʠʷ: 

1. ʇʝʨʝʜʘʯʘ ʚ ʘʨʝʥʜʫ ʦʙʲʝʢʪʦʚ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʯʘʩʦʚʦʡ ʘʨʝʥʜʥʦʡ ʧʣʘʪʳ 

ʇʨʠʤʝʥʷʷ ʜʘʥʥʳʡ ʚʠʜ, ʥʝʦʙʭʦʜʠʤʦ ʠʩʭʦʜʠʪʴ ʠʟ ʩʣʝʜʫʶʱʠʭ ʪʨʝʙʦʚʘʥʠʡ: 

1) ʥʝʜʚʠʞʠʤʦʝ ʠʤʫʱʝʩʪʚʦ ʧʝʨʝʜʘʝʪʩʷ ʚ ʘʨʝʥʜʫ ʙʝʟ ʧʨʦʚʝʜʝʥʠʷ ʪʦʨʛʦʚ. 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ: 

ï ʩʥʠʞʘʶʪʩʷ ʨʘʩʭʦʜʳ ʥʘ ʦʨʛʘʥʠʟʘʮʠʶ ʢʦʥʢʫʨʩʥʳʭ ʧʨʦʮʝʜʫʨ (ʧʦʜʛʦʪʦʚʢʘ ʠ ʦʬʦʨʤ-

ʣʝʥʠʝ ʢʦʥʢʫʨʩʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʫʯʘʩʪʠʝ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʟʘʩʝʜʘʥʠʷʭ 

ʵʢʩʧʝʨʪʥʦʡ ʛʨʫʧʧʳ ʠ ʢʦʥʢʫʨʩʥʦʡ ʢʦʤʠʩʩʠʠ); 

ï ʩʦʢʨʘʱʘʶʪʩʷ ʩʨʦʢʠ ʟʘʢʣʶʯʝʥʠʷ ʜʦʛʦʚʦʨʘ ʘʨʝʥʜʳ (ʧʦ ʦʙʱʝʤʫ ʧʨʘʚʠʣʫ ʧʝʨʠʦʜ ʨʘʟ-

ʤʝʱʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʦʚʝʜʝʥʠʠ ʢʦʥʢʫʨʩʥʦʡ ʧʨʦʮʝʜʫʨʳ ʜʦ ʜʘʪʳ ʦʢʦʥʯʘʥʠʷ ʧʨʠʥʷ-

ʪʠʷ ʜʦʢʫʤʝʥʪʦʚ ʜʦʣʞʝʥ ʩʦʩʪʘʚʣʷʪʴ ʥʝ ʤʝʥʝʝ 30 ʜʥʝʡ). 

2) ʩʪʘʚʢʘ ʘʨʝʥʜʥʦʡ ʧʣʘʪʳ ʟʘ ʦʜʠʥ ʯʘʩ ʫʪʚʝʨʞʜʘʝʪʩʷ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʧʨʝʜʧʨʠʷʪʠʷ 

ʝʞʝʛʦʜʥʦ. ʇʨʠ ʵʪʦʤ ʝʸ ʨʘʟʤʝʨ ʦʧʨʝʜʝʣʷʝʪʩʷ: 

ï ʙʝʟ ʧʨʠʚʣʝʯʝʥʠʷ ʦʮʝʥʦʯʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ (ʩʦʢʨʘʱʘʶʪʩʷ ʟʘʪʨʘʪʳ ʢʦʤʧʘʥʠʠ ʥʘ ʧʨʠ-

ʚʣʝʯʝʥʠʝ ʦʮʝʥʱʠʢʘ, ʘ ʪʘʢʞʝ ʠʩʢʣʶʯʘʝʪʩʷ ʚʨʝʤʷ ʥʘ ʟʘʢʣʶʯʝʥʠʝ ʜʦʛʦʚʦʨʘ ʩ ʥʠʤ ʠ ʧʦʣʫ-

ʯʝʥʠʷ ʦʪʯʸʪʘ ʦʙ ʦʮʝʥʢʝ; 

ï ʩ ʫʯʸʪʦʤ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʤʤʳ ʨʘʩʭʦʜʦʚ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʧʦ ʜʘʥʥʦʤʫ ʦʙʲʝʢʪʫ, 

ʠ ʥʦʨʤʳ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ; 

ï ʘʥʘʣʠʟʦʤ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʝʜʣʦʞʝʥʠʡ ʥʘ ʦʙʲʝʢʪʳ ï ʘʥʘʣʦʛʠ.  



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 61, 2019 ʛ. 

ʈʘʟʜʝʣ IV. ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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3) ʨʝʰʝʥʠʝ ʦ ʧʝʨʝʜʘʯʝ ʚ ʘʨʝʥʜʫ ʦʙʲʝʢʪʘ ʧʨʠʥʠʤʘʝʪʩʷ ʫʧʦʣʥʦʤʦʯʝʥʥʳʤ ʣʠʮʦʤ (ʢʦ-

ʪʦʨʦʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠʢʘʟʦʤ ʨʫʢʦʚʦʜʠʪʝʣʷ ʧʨʝʜʧʨʠʷʪʠʷ) ʧʫʪʸʤ ʧʦʜʧʠʩʘʥʠʷ ʠʤ ʜʦʛʦ-

ʚʦʨʘ ʘʨʝʥʜʳ ʥʘ ʦʩʥʦʚʘʥʠʠ ʚʳʜʘʥʥʦʡ ʜʦʚʝʨʝʥʥʦʩʪʠ; 

4) ʜʦʛʦʚʦʨ ʘʨʝʥʜʳ ʦʙʲʝʢʪʘ ʦʬʦʨʤʣʷʝʪʩʷ ʧʦ ʪʠʧʦʚʦʡ ʬʦʨʤʝ ʠ ʥʝ ʪʨʝʙʫʝʪ ʝʛʦ ʩʦʛʣʘ-

ʩʦʚʘʥʠʷ ʩ ʧʨʠʯʘʩʪʥʳʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʥʘ ɻʦʨʴʢʦʚʩʢʦʡ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʝ ʧʦʜʧʠʩʘʥʦ ʨʘʩʧʦʨʷʞʝʥʠʝ ʦʪ 

27.12.2012 ʛ. ˉ ɻʦʨʴʢ-476/ʨ çʆ ʧʝʨʝʜʘʯʝ ʚ ʘʨʝʥʜʫè, ʚ ʢʦʪʦʨʦʤ ʫʯʪʝʥʳ ʚʳʰʝʫʢʘʟʘʥʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ. ʆʨʛʘʥʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʧʝʨʝʜʘʯʠ ʚ ʘʨʝʥʜʫ ʦʙʲʝʢʪʦʚ ʥʘ ʫʩʣʦʚʠʷʭ ʧʦʯʘʩʦʚʦʡ 

ʘʨʝʥʜʥʦʡ ʧʣʘʪʳ, ʦʧʨʝʜʝʣʷʝʤʦʡ ʮʝʥʦʚʦʡ ʢʦʤʠʩʩʠʝʡ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʳʥʦʯʥʦʡ ʢʦʥʲʶʥʢ-

ʪʫʨʳ ʠ ʫʪʚʝʨʞʜʘʝʤʦʡ ʝʞʝʛʦʜʥʦ ʥʘʯʘʣʴʥʠʢʦʤ ɻʦʨʴʢʦʚʩʢʦʡ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ, ʧʦʟʚʦʣʠʣʘ 

ʩ 2013 ʛʦʜʘ ʧʦ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʧʦʣʫʯʠʪʴ ʜʦʭʦʜʦʚ ʚ ʨʘʟʤʝʨʝ 82,7 ʤʣʥ. ʨʫʙʣʝʡ. ɹʳʣʦ 

ʟʘʢʣʶʯʝʥʦ ʙʦʣʝʝ 3000 ʜʦʛʦʚʦʨʦʚ ʘʨʝʥʜʳ. 

ʆʩʥʦʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʚ ʜʘʥʥʦʤ ʧʦʜʭʦʜʝ ʩʦʩʪʦʠʪ ʚ ʩʨʦʢʘʭ ʟʘʢʣʶʯʝʥʠʷ ʜʦʛʦʚʦʨʘ, 

ʢʦʪʦʨʳʝ ʟʘʯʘʩʪʫʶ ʩʦʩʪʘʚʣʷʶʪ 2-3 ʜʥʷ, ʘ ʧʨʠ ʭʦʨʦʰʝʤ ʩʪʝʯʝʥʠʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚ (ʨʫʢʦʚʦ-

ʜʠʪʝʣʠ ʥʘʭʦʜʷʪʩʷ ʥʘ ʤʝʩʪʝ) ʜʦʛʦʚʦʨ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʫʪʦʯʥʳʡ ʩʨʦʢ. ʇʨʠ ʵʪʦʤ ʩʪʦʠʤʦʩʪʴ 

ʧʦ ʨʷʜʫ ʜʦʛʦʚʦʨʦʚ ʧʨʝʚʳʩʠʣʘ 300 ʪʳʩ. ʨʫʙʣʝʡ, ʯʪʦ, ʟʘʯʘʩʪʫʶ ʙʦʣʴʰʝ ʩʪʦʠʤʦʩʪʠ ʘʨʝʥʜ-

ʥʦʡ ʧʣʘʪʳ ʟʘ 11 ʤʝʩʷʮʝʚ ʧʨʠ ʜʦʣʛʦʩʨʦʯʥʦʡ ʘʨʝʥʜʝ ʦʙʲʝʢʪʘ. 

ʂʘʢʦʚʳ ʧʣʶʩʳ ʢʦʤʧʘʥʠʠ ʚ ʜʘʥʥʦʤ ʩʧʦʩʦʙʝ ʧʝʨʝʜʘʯʠ ʚ ʘʨʝʥʜʫ ʦʙʲʝʢʪʦʚ ʠ ʢʘʢʘʷ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʜʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʜʣʷ ʢʣʠʝʥʪʘ? ʅʘ ʥʘʰ ʚʟʛʣʷʜ ʜʣʷ ʢʦʤʧʘʥʠʠ: 

ï ʙʳʩʪʨʳʝ ʩʨʦʢʠ ʧʦʣʫʯʝʥʠʷ ʜʦʭʦʜʦʚ; 

ï 100 % ʧʨʝʜʦʧʣʘʪʘ ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʤʫʱʝʩʪʚʘ; 

ï ʩʥʠʞʝʥʠʝ ʠʟʜʝʨʞʝʢ (ʥʝʪ ʟʘʪʨʘʪ ʥʘ ʦʮʝʥʢʫ).  

ʜʣʷ ʠʥʪʝʨʝʩʘʥʪʘ:  

ï ʥʘʣʠʯʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʪʦʠʤʦʩʪʠ ʚ ʤʦʤʝʥʪ ʦʙʨʘʱʝʥʠʷ; 

ï ʩʞʘʪʳʝ ʩʨʦʢʠ ʧʝʨʝʜʘʯʠ ʚ ʘʨʝʥʜʫ ʠ ʤʠʥʠʤʘʣʴʥʳʡ ʢʦʤʧʣʝʢʪ ʜʦʢʫʤʝʥʪʦʚ, ʧʨʝʜʦ-

ʩʪʘʚʣʷʝʤʦʛʦ ʜʣʷ ʟʘʢʣʶʯʝʥʠʷ ʜʦʛʦʚʦʨʘ. 

2. ʋʩʪʘʥʦʚʣʝʥʠʝ ʘʨʝʥʜʥʦʡ ʧʣʘʪʳ ʙʝʟ ʧʨʠʚʣʝʯʝʥʠʝ ʦʮʝʥʦʯʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

C ʮʝʣʴʶ ʫʩʢʦʨʝʥʠʷ ʧʨʦʮʝʩʩʘ ʧʦʜʛʦʪʦʚʢʠ ʢ ʟʘʢʣʶʯʝʥʠʶ ʜʦʛʦʚʦʨʦʚ ʘʨʝʥʜʳ ʥʝʜʚʠ-

ʞʠʤʦʛʦ ʠʤʫʱʝʩʪʚʘ ʮʝʥʘ ʘʨʝʥʜʥʦʡ ʧʣʘʪʳ ʧʨʠ ʧʝʨʝʜʘʯʝ ʚ ʘʨʝʥʜʫ ʦʙʲʝʢʪʦʚ (ʠʭ ʯʘʩʪʝʡ) 

ʥʝʜʚʠʞʠʤʦʛʦ ʠʤʫʱʝʩʪʚʘ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʙʝʟ ʦʪʯʸʪʘ ʦʙ ʦʮʝʥʢʝ. 

ɼʘʥʥʳʡ ʨʘʩʯʸʪ ʤʦʞʝʪ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʸʥ ʧʨʠ ʥʘʣʠʯʠʠ ʩʦʪʨʫʜʥʠʢʘ, ʠʤʝʶʱʝʛʦ ʦʙ-

ʨʘʟʦʚʘʥʠʝ ʚ ʦʙʣʘʩʪʠ ʦʮʝʥʢʠ. 

ɼʣʷ ʮʝʣʝʡ ʫʩʪʘʥʦʚʣʝʥʠʷ ʘʨʝʥʜʥʦʡ ʧʣʘʪʳ ʦʙʲʝʢʪʘ ʪʨʝʙʫʝʪʩʷ ʧʨʦʚʝʩʪʠ ʨʷʜ ʧʦʩʣʝʜʦ-

ʚʘʪʝʣʴʥʳʭ ʜʝʡʩʪʚʠʡ: 

2.1. ʀʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʲʝʢʪʘ: 

ï ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ (ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʩʢʣʘʜʩʢʦʝ; ʪʦʨʛʦʚʣʷ/ʦʙʱʝʧʠʪ/ʙʳ-

ʪʦʚʳʝ ʫʩʣʫʛʠ; ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʦʬʠʩʥʦʝ ʠ ʪ.ʜ.); 

ï ʦʧʨʝʜʝʣʠʪʴ ʥʘʣʠʯʠʝ ʠʥʞʝʥʝʨʥʳʭ ʩʝʪʝʡ; 

ï ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʨʦʭʦʜʠʤʦʩʪʴ (ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʧʦʪʦʢʘ);  

ï ʦʧʠʩʘʪʴ ʪʨʘʥʩʧʦʨʪʥʫʶ ʜʦʩʪʫʧʥʦʩʪʴ; 

ï ʦʧʨʝʜʝʣʠʪʴ ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʦʙʲʝʢʪʘ.  

2.2. ʩʦʙʨʘʪʴ ʘʥʘʣʦʛʠ ʩ ʠʜʝʥʪʠʯʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʘʨʝʥʜʥʦʡ ʩʪʘʚʢʠ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʦʥ-

ʥʳʤ ʠ ʢʦʤʤʫʥʘʣʴʥʳʤ ʨʘʩʭʦʜʘʤ; 

2.3. ʇʨʦʚʝʩʪʠ ʨʘʩʯʸʪ ʘʨʝʥʜʥʦʡ ʧʣʘʪʳ ʩ ʫʯʸʪʦʤ ʢʦʨʨʝʢʪʠʨʦʚʦʢ. 

ʇʨʠʤʝʥʝʥʠʝ ʜʘʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʨʘʩʭʦʜʳ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʨʘʙʦʪ 

ʧʦ ʦʮʝʥʢʝ, ʘ ʪʘʢʞʝ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʥʘ ʟʘʢʣʶʯʝʥʠʝ ʜʦʛʦʚʦʨʘ ʘʨʝʥʜʳ. 

3. ʆʧʨʝʜʝʣʝʥʠʝ ʘʨʝʥʜʥʦʡ ʩʪʘʚʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʋʯʠʪʳʚʘʷ ʧʦʩʪʘʚʣʝʥʥʳʝ ʨʫʢʦʚʦʜʩʪʚʦʤ ʩʪʨʘʥʳ ʟʘʜʘʯʠ ʧʦ ʮʠʬʨʦʚʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ 

ʚ ʵʢʦʥʦʤʠʢʝ ʚ ʆɸʆ çʈɾɼè, ʫʪʚʝʨʞʜʝʥʘ ʤʝʪʦʜʠʢʘ ʜʣʷ ʨʘʩʯʝʪʘ ʩʪʘʚʢʠ ʘʨʝʥʜʥʦʡ ʧʣʘʪʳ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʥʝʜʨʸʥʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʘ ʚ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʠʤʫʱʝʩʪʚʝʥʥʳʤ 

ʢʦʤʧʣʝʢʩʦʤ ʆɸʆ çʈɾɼè (ʜʘʣʝʝ ï ʉʋʀʂ).  



ʄʦʩʠʥʮʝʚ ɸ.ɺ. 

ʆʧʪʠʤʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʧʝʨʝʜʘʯʠ ʠʤʫʱʝʩʪʚʘ ʚ ʘʨʝʥʜʫ ʢʘʢ ʥʘʧʨʘʚʣʝʥʠʝ ʧʦʚʳʰʝʥʠʷ» 
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ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʫʪʦʯʥʷʶʱʠʝ ʜʘʥʥʳʝ ʧʦ ʦʙʲʝʢʪʫ, ʧʨʝʜʣʘʛʘʝʤʦʤʫ ʢ 

ʧʝʨʝʜʘʯʝ ʚ ʘʨʝʥʜʫ: 

 

 

ʈʠʩ. 1. ʇʦʨʷʜʦʢ ʚʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ  

ʨʘʩʯʸʪʘ ʘʨʝʥʜʥʦʡ ʧʣʘʪʳ 

ʅʘʯʠʥʘʷ ʩ ʘʧʨʝʣʷ 2015 ʛʦʜʘ ʜʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʩʪʘʣʘ ʧʨʠʤʝʥʷʪʴʩʷ ʥʘ ʧʦʣʠʛʦʥʝ ʚʩʝʭ 

ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʆɸʆ çʈɾɼè. 

4. ʉʥʠʞʝʥʠʝ ʩʨʦʢʦʚ ʦʬʦʨʤʣʝʥʠʷ ʜʦʛʦʚʦʨʦʚ 

ʇʨʝʜʣʘʛʘʶ ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʦʙʱʝʧʨʠʥʷʪʦʛʦ ʧʦʨʷʜʢʘ ʧʝʨʝʜʘʯʠ ʚ ʘʨʝʥʜʫ ʦʙʲʝʢʪʘ ʥʝ-

ʜʚʠʞʠʤʦʛʦ ʠʤʫʱʝʩʪʚʘ ʚ ʨʘʤʢʘʭ ʥʝʜʦʧʦʣʫʯʝʥʠʷ ʜʦʭʦʜʦʚ, ʘ ʪʘʢʞʝ ʟʘʪʨʘʪ ʢʦʤʧʘʥʠʠ, ʩʚʷ-

ʟʘʥʥʳʭ ʩ ʜʘʥʥʳʤ ʧʨʦʮʝʩʩʦʤ, ʥʘ ʜʚʫʭ ʧʨʠʤʝʨʘʭ: 

4.1. ɼʦʧʫʩʪʠʤ, ʧʦʩʪʫʧʠʣʘ ʟʘʷʚʢʘ ʦʪ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʘʨʝʥʜʘʪʦʨʘ ʧʦ ʪʦʨʛʦʚʦʤʫ ʧʦ-

ʤʝʱʝʥʠʶ ʧʣʦʱʘʜʴʶ 100 ʢʚ.ʤ. ʚ ʫʜʘʣʝʥʥʦʤ ʦʪ ʮʝʥʪʨʘ ʅʠʞʥʝʛʦ ʅʦʚʛʦʨʦʜʘ ʨʘʡʦʥʝ ʛʦ-

ʨʦʜʘ, ʩ ʨʘʩʩʯʠʪʘʥʥʦʡ ʧʦ ʤʝʪʦʜʠʢʝ ʩʪʘʚʢʝ ʘʨʝʥʜʳ ʚ ʨʘʟʤʝʨʝ 400 ʨʫʙ. ʟʘ 1 ʢʚ.ʤ. ʚ ʤʝʩʷʮ ʩ 

ʅɼʉ. 

ʋʢʘʟʘʥʳ ʥʝʦʙʭʦʜʠʤʳʝ ʜʝʡʩʪʚʠʷ ʠ ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ ʩʧʝʮʠʘʣʠʩʪʘ, ʦʪʚʝʯʘʶʱʝʛʦ 

ʟʘ ʦʬʦʨʤʣʝʥʠʝ ʘʨʝʥʜʳ, ʧʦʥʝʩʝʥʥʳʝ ʠʤ ʧʨʠ ʟʘʢʣʶʯʝʥʠʠ ʜʦʛʦʚʦʨʘ, ʘ ʪʘʢʞʝ ʚʨʝʤʝʥʥʳʝ 

ʨʘʤʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʮʝʩʩʘʤʠ ʧʝʨʝʜʘʯʠ ʚ ʘʨʝʥʜʫ ʦʙʲʝʢʪʘ ʥʝʜʚʠʞʠʤʦʛʦ ʠʤʫʱʝʩʪʚʘ. 

ʀʟ ʜʘʥʥʦʡ ʪʘʙʣʠʮʳ ʤʦʞʥʦ ʫʚʠʜʝʪʴ, ʯʪʦ ʤʠʥʠʤʘʣʴʥʳʡ ʩʨʦʢ ʟʘʢʣʶʯʝʥʠʷ ʜʦʛʦʚʦʨʘ 

ʩʦʩʪʘʚʣʷʝʪ 53 ʜʥʷ, ʧʨʠ ʵʪʦʤ ʩʧʝʮʠʘʣʠʩʪ, ʦʪʚʝʯʘʶʱʠʡ ʟʘ ʦʬʦʨʤʣʝʥʠʝ ʘʨʝʥʜʳ, ʟʘʪʨʘʯʠ-

ʚʘʝʪ ʥʘ ʜʘʥʥʳʡ ʧʨʦʮʝʩʩ, ʟʘʥʠʤʘʷʩʴ ʪʦʣʴʢʦ ʠʤ, 980 ʤʠʥʫʪ ʠʣʠ ʙʦʣʝʝ ʜʚʫʭ ʨʘʙʦʯʠʭ ʜʥʝʡ. 

 

 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 61, 2019 ʛ. 

ʈʘʟʜʝʣ IV. ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ʊʘʙʣʠʮʘ 1 

ʈʘʩʯʸʪ ʚʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ ʥʘ ʟʘʢʣʶʯʝʥʠʝ ʜʦʛʦʚʦʨʘ ʘʨʝʥʜʳ  

ʩ ʫʯʸʪʦʤ ʧʨʦʚʝʜʝʥʠʷ ʢʦʥʢʫʨʩʥʳʭ ʧʨʦʮʝʜʫʨ 

ɼʥʠ ʇʝʨʝʜʘʯʘ ʚ ʘʨʝʥʜʫ ʦʙʲʝʢʪʘ ʯʝʨʝʟ ʪʦʨʛʠ ʧʦ ʩʪʦʠʤʦʩʪʠ,  

ʦʧʨʝʜʝʣʝʥʥʦʡ ʥʘ ʦʩʥʦʚʘʥʠʠ ʤʝʪʦʜʠʢʠ (ʧʨʠ ʨʘʟʤʝʱʝʥʠʠ ʦʙʲʝʢʪʘ  

ʚ ʥʘʩʝʣʸʥʥʦʤ ʧʫʥʢʪʝ ʩ ʯʠʩʣʝʥʥʦʩʪʴʶ ʙʦʣʝʝ 200 ʪʳʩ.ʯʝʣʦʚʝʢ) 

ʄʠʥʫʪʳ 

1 ʇʨʦʚʝʨʢʘ ʟʘʷʚʢʠ ʥʘ ʥʘʣʠʯʠʝ ʧʦʣʥʦʛʦ ʢʦʤʧʣʝʢʪʘ ʜʦʢʫʤʝʥʪʦʚ, ʥʘʧʨʘʚʣʝʥʠʝ 

ʜʦʢʫʤʝʥʪʦʚ ʜʣʷ ʩʦʛʣʘʩʦʚʘʥʠʷ ʩ ʧʨʠʯʘʩʪʥʳʤʠ 

30 

ʋʩʪʘʥʦʚʣʝʥʠʝ ʥʘʯʘʣʴʥʦʡ ʮʝʥʳ ʧʦ ʤʝʪʦʜʠʢʝ (ʩʦʛʣʘʩʥʦ ʧʫʥʢʪʘ 2 ʩʪʘʪʴʠ) 420 

ʇʦʜʛʦʪʦʚʢʘ ʧʨʦʝʢʪʘ ʨʝʰʝʥʠʷ ʨʫʢʦʚʦʜʠʪʝʣʷ  60 

1 ʇʨʠʥʷʪʠʝ ʨʝʰʝʥʠʷ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʬʠʣʠʘʣʘ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʝʛʦ ʧʨʠʯʘʩʪʥʳʤ 60 

1 ʈʘʟʤʝʱʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʩʘʡʪʝ ʧʨʝʜʧʨʠʷʪʠʷ  20 

ʇʦʜʛʦʪʦʚʢʘ ʘʫʢʮʠʦʥʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʝʸ ʩʦʛʣʘʩʦʚʘʥʠʝ ʩ ʧʨʠʯʘʩʪʥʳʤʠ ʠ 

ʧʦʜʧʠʩʘʥʠʝ ʫ ʨʫʢʦʚʦʜʠʪʝʣʷ  

280  

45 ʇʨʦʮʝʜʫʨʘ ʪʦʨʛʦʚ    

1 ʆʨʛʘʥʠʟʘʮʠʷ ʨʘʙʦʪʳ ʵʢʩʧʝʨʪʥʦʡ ʛʨʫʧʧʳ  30 

1 ʇʨʦʚʝʜʝʥʠʝ ʘʫʢʮʠʦʥʘ 80 

3 ɿʘʢʣʶʯʝʥʠʝ ʜʦʛʦʚʦʨʘ ʠ ʦʪʨʘʙʦʪʢʘ ʜʦʛʦʚʦʨʘ ʩ ʧʨʠʯʘʩʪʥʳʤʠ    

53 ʀʊʆɻʆ   980  

 

ɺʦʪ ʥʝʢʦʪʦʨʳʝ ʨʘʩʯʝʪʳ: 

ʘ) ʨʘʩʭʦʜʳ, ʩʚʷʟʘʥʥʝʝ ʩ ʦʧʣʘʪʦʡ ʪʨʫʜʘ ʩʧʝʮʠʘʣʠʩʪʘ, ʦʪʚʝʯʘʶʱʝʛʦ ʟʘ ʦʬʦʨʤʣʝʥʠʝ 

ʘʨʝʥʜʳ, ï 5 000 ʨʫʙ.: 

ï 300 ʨʫʙʣʝʡ ï ʯʘʩʦʚʘʷ ʩʪʘʚʢʘ ʩʧʝʮʠʘʣʠʩʪʘ, ʦʪʚʝʯʘʶʱʝʛʦ ʟʘ ʦʬʦʨʤʣʝʥʠʝ ʘʨʝʥʜʳ; 

ï 980 ʤʠʥ. ʠʣʠ 16,3 ʯʘʩʘ ï ʚʨʝʤʷ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʟʘʢʣʶʯʝʥʠʷ ʜʦʛʦʚʦʨʘ (ʩʤ. ʪʘʙ-

ʣʠʮʫ ˉ 1); 

ï 300 ʨʫʙʣʝʡ Ĭ 16,3 ʯʘʩʘ å 5000 ʨʫʙʣʝʡ 

ʙ) ʅʝʜʦʧʦʣʫʯʝʥʥʳʡ ʜʦʭʦʜ ʦʪ ʧʝʨʝʜʘʯʠ ʚ ʘʨʝʥʜʫ ʟʘ 53 ʜʥʷ: 

ï 40 000 ʨʫʙʣʝʡ ï ʨʘʟʤʝʨ ʤʝʩʷʯʥʦʡ ʘʨʝʥʜʥʦʡ ʧʣʘʪʳ; 

ï 40 000 ʨʫʙʣʝʡ/30 ʜʥʝʡ Ĭ 53 ʜʥʷ = 70600 ï ʨʘʟʤʝʨ ʥʝʜʦʧʦʣʫʯʝʥʥʦʛʦ ʜʦʭʦʜʘ ʟʘ 53 

ʜʥʷ. 

ʚ) 5000 ʨʫʙʣʝʡ + 70 600 ʨʫʙʣʝʡ = 75600 ʨʫʙʣʝʡ ï ʦʙʱʠʝ ʧʦʪʝʨʠ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʛ) 40000 ʨʫʙʣʝʡ Ĭ 12 ʤʝʩʷʮʝʚ = 480000 ʨʫʙʣʝʡ ï ʛʦʜʦʚʦʡ ʜʦʭʦʜ ʦʪ ʧʝʨʝʜʘʯʠ ʚ ʘʨʝʥʜʫ 

ʜ) 480000 ʨʫʙʣʝʡ + 75600 ʨʫʙʣʝʡ = 555600 ʨʫʙʣʝʡ ï ʥʝʦʙʭʦʜʠʤʳʡ ʛʦʜʦʚʦʡ ʜʦʭʦʜ 

ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ ʠʟʜʝʨʞʝʢ; 

ʝ) 555600 ʨʫʙʣʝʡ / 12 ʤʝʩʷʮʝʚ = 46300 ʨʫʙʣʝʡ ï ʤʝʩʷʯʥʘʷ ʘʨʝʥʜʥʘʷ ʩʪʘʚʢʘ ʩ ʫʯʸʪʦʤ 

ʢʦʤʧʝʥʩʘʮʠʠ ʠʟʜʝʨʞʝʢ; 

ʞ) 40000 ʨʫʙʣʝʡ Ĭ 0,05= 2000 ʨʫʙʣʝʡ ï ʰʘʛ ʘʫʢʮʠʦʥʘ ï 5 % ʦʪ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ 

ʨʘʟʤʝʨʘ ʤʝʩʷʯʥʦʡ ʘʨʝʥʜʥʦʡ ʧʣʘʪʳ. 

ʃʝʛʢʦ ʧʦʩʯʠʪʘʪʴ ʠʟʜʝʨʞʢʠ (ʥʝʜʦʧʦʣʫʯʝʥʥʳʡ ʜʦʭʦʜ ʧʣʶʩ ʨʘʩʭʦʜ, ʩʚʷʟʘʥʥʳʡ ʩ ʦʧʣʘ-

ʪʦʡ ʪʨʫʜʘ) ʢʦʤʧʘʥʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʨʛʘʥʠʟʘʮʠʝʡ ʜʘʥʥʦʡ ʧʨʦʮʝʜʫʨʳ ï 75 600 ʨʫʙʣʝʡ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʵʢʦʥʦʤʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ 

ʘʫʢʮʠʦʥ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʧʨʝʪʝʥʜʝʥʪʘʤʠ ʙʫʜʝʪ ʩʜʝʣʘʥʦ ʥʝ ʤʝʥʝʝ ʪʨʸʭ ï ʯʝʪʳʨʸʭ 

ʰʘʛʦʚ. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʦʧʳʪ ʨʘʙʦʪʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʪʘʢʦʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʨʦʠʩʭʦʜʠʪ. 

4.2. ɼʦʧʫʩʪʠʤ, ʧʦʩʪʫʧʠʣʘ ʟʘʷʚʢʘ ʦʪ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʘʨʝʥʜʘʪʦʨʘ ʧʦ ʦʬʠʩʥʦʤʫ ʧʦʤʝ-

ʱʝʥʠʶ ʧʣʦʱʘʜʴʶ 100 ʢʚ.ʤ. ʚ ʥʘʩʝʣʸʥʥʦʤ ʧʫʥʢʪʝ ʩ ʯʠʩʣʝʥʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ ʤʝʥʝʝ 200 

ʪʳʩ. ʯʝʣʦʚʝʢ. ʈʘʩʩʯʠʪʘʥʥʘʷ ʧʦ ʧʨʦʛʨʘʤʤʝ ʩʪʘʚʢʘ ʘʨʝʥʜʳ ʩʦʩʪʘʚʣʷʝʪ 300 ʨʫʙ. ʟʘ 1 ʢʚ.ʤ. 

ʚ ʤʝʩʷʮ ʩ ʅɼʉ. 

ʊʘʙʣʠʮʘ 2 



ʄʦʩʠʥʮʝʚ ɸ.ɺ. 

ʆʧʪʠʤʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʧʝʨʝʜʘʯʠ ʠʤʫʱʝʩʪʚʘ ʚ ʘʨʝʥʜʫ ʢʘʢ ʥʘʧʨʘʚʣʝʥʠʝ ʧʦʚʳʰʝʥʠʷ» 
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ʈʘʩʯʸʪ ʚʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ ʥʘ ʟʘʢʣʶʯʝʥʠʝ ʜʦʛʦʚʦʨʘ  

ʘʨʝʥʜʳ ʙʝʟ ʧʨʦʚʝʜʝʥʠʷ ʢʦʥʢʫʨʩʥʳʭ ʧʨʦʮʝʜʫʨ 

ɼʥʠ ʇʝʨʝʜʘʯʘ ʚ ʘʨʝʥʜʫ ʦʙʲʝʢʪʘ ʙʝʟ ʪʦʨʛʦʚ ʧʦ ʩʪʘʚʢʝ, ʨʘʩʩʯʠʪʘʥʥʦʡ  

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ (ʧʨʠ ʨʘʟʤʝʱʝʥʠʠ ʦʙʲʝʢʪʘ  

ʚ ʥʘʩʝʣʸʥʥʦʤ ʧʫʥʢʪʝ ʩ ʯʠʩʣʝʥʥʦʩʪʴʶ ʤʝʥʝʝ 200 ʪʳʩ. ʯʝʣʦʚʝʢ)  

ʄʠʥʫʪʳ 

1 ʇʨʦʚʝʨʢʘ ʟʘʷʚʢʠ ʥʘ ʥʘʣʠʯʠʝ ʧʦʣʥʦʛʦ ʢʦʤʧʣʝʢʪʘ ʜʦʢʫʤʝʥʪʦʚ, ʥʘʧʨʘʚʣʝʥʠʝ 

ʜʦʢʫʤʝʥʪʦʚ ʜʣʷ ʩʦʛʣʘʩʦʚʘʥʠʷ ʩ ʧʨʠʯʘʩʪʥʳʤʠ 

30 

ʈʘʩʯʸʪ ʘʨʝʥʜʥʦʡ ʩʪʘʚʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ (ʩʦʛʣʘʩʥʦ ʧʫʥʢʪʫ 3 

ʩʪʘʪʴʠ) 

30  

ʇʦʜʛʦʪʦʚʢʘ ʧʨʦʝʢʪʘ ʨʝʰʝʥʠʷ ʨʫʢʦʚʦʜʠʪʝʣʷ  60 

ʇʨʠʥʷʪʠʝ ʨʝʰʝʥʠʷ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʬʠʣʠʘʣʘ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʝʛʦ ʧʨʠʯʘʩʪ-

ʥʳʤ 

60 

ʈʘʟʤʝʱʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʩʘʡʪʝ ʧʨʝʜʧʨʠʷʪʠʷ  20 

15 ʇʨʦʮʝʜʫʨʘ ʧʨʦʚʝʜʝʥʠʷ ʧʫʙʣʠʯʥʦʡ ʦʬʝʨʪʳ    

3 ɿʘʢʣʶʯʝʥʠʝ ʜʦʛʦʚʦʨʘ ʠ ʦʪʨʘʙʦʪʢʘ ʜʦʛʦʚʦʨʘ ʩ ʧʨʠʯʘʩʪʥʳʤʠ   

19 ʀʊʆɻʆ   200  

 

ʂʘʢ ʤʦʞʥʦ ʚʠʜʝʪʴ ʠʟ ʧʨʠʚʝʜʸʥʥʳʭ ʨʘʩʯʸʪʦʚ: 

ï ʝʞʝʤʝʩʷʯʥʘʷ ʩʪʦʠʤʦʩʪʴ ʘʨʝʥʜʳ ʜʘʥʥʦʛʦ ʦʙʲʝʢʪʘ ʩʦʩʪʘʚʠʪ 30 ʪʳʩ. ʨʫʙʣʝʡ; 

ï ʨʘʩʭʦʜʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʧʣʘʪʦʡ ʪʨʫʜʘ ʩʧʝʮʠʘʣʠʩʪʘ, ʦʪʚʝʯʘʶʱʝʛʦ ʟʘ ʦʬʦʨʤʣʝʥʠʝ 

ʘʨʝʥʜʳ ï 900 ʨʫʙʣʝʡ; 

ï ʠʟʜʝʨʞʢʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʨʛʘʥʠʟʘʮʠʝʡ ʜʘʥʥʦʡ ʧʨʦʮʝʜʫʨʳ (ʥʝʜʦʧʦʣʫ-

ʯʝʥʥʳʡ ʜʦʭʦʜ ʦʪ ʘʨʝʥʜʳ, ʘ ʪʘʢʞʝ ʧʣʶʩ ʨʘʩʭʦʜʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʧʣʘʪʦʡ ʪʨʫʜʘ) ï 19,9 ʪʳʩ. 

ʨʫʙʣʝʡ. 

ʉʣʝʜʫʝʪ ʫʯʝʩʪʴ, ʯʪʦ ʚʨʝʤʝʥʥʳʝ ʨʘʤʢʠ ʩʧʝʮʠʘʣʠʩʪʘ, ʦʪʚʝʯʘʶʱʝʛʦ ʟʘ ʦʬʦʨʤʣʝʥʠʝ 

ʘʨʝʥʜʳ, ʫʢʘʟʘʥʳ ʚ ʩʣʫʯʘʝ ʝʛʦ ʟʘʥʷʪʦʩʪʠ ʪʦʣʴʢʦ ʜʘʥʥʳʤʠ ʜʦʛʦʚʦʨʘʤʠ ʙʝʟ ʦʪʚʣʝʯʝʥʠʷ ʥʘ 

ʪʝʢʫʱʫʶ ʨʘʙʦʪʫ. ʊʘʢʞʝ ʚʨʝʤʝʥʥʳʝ ʨʘʤʢʠ ʧʨʦʭʦʞʜʝʥʠʷ ʩʦʛʣʘʩʦʚʘʥʠʷ ʪʦʡ ʠʣʠ ʠʥʦʡ 

ʧʨʦʮʝʜʫʨʳ ʫʢʘʟʘʥʳ ʧʨʠ ʩʘʤʦʤ ʦʧʪʠʤʘʣʴʥʦʤ ʩʪʝʯʝʥʠʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚ (ʚʩʝ ʩʦʛʣʘʩʦʚʘʥʠʷ 

ʧʨʦʭʦʜʠʪ ʙʝʟ ʟʘʤʝʯʘʥʠʡ, ʦʙʲʝʢʪ ʚʳʩʪʘʚʣʷʝʪʩʷ ʥʘ ʘʫʢʮʠʦʥ ʚ ʜʝʥʴ ʧʝʨʝʜʘʯʠ ʧʦʜʧʠʩʘʥʥʦʡ 

ʘʫʢʮʠʦʥʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ). ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʨʘʩʯʝʪʘʭ ʥʝ ʙʨʘʣʠʩʴ ʚ 

ʫʯʸʪ ʨʘʩʭʦʜʳ ʥʘ ʟʘʨʘʙʦʪʥʫʶ ʧʣʘʪʫ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʨʠʯʘʩʪʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʠ ʨʫʢʦʚʦ-

ʜʠʪʝʣʝʡ ʧʨʝʜʧʨʠʷʪʠʷ, ʘ ʪʘʢʞʝ ʟʘʪʨʘʪʳ, ʧʦʥʝʩʝʥʥʳʝ ʢʦʤʧʘʥʠʝʡ ʥʘ ʨʘʩʭʦʜʥʳʝ ʤʘʪʝʨʠ-

ʘʣʳ (ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʢʘʞʜʦʡ ʘʫʢʮʠʦʥʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʫʭʦʜʠʪ ʤʠʥʠʤʫʤ 100 ʣʠʩʪʦʚ 

ʙʫʤʘʛʠ, ʧʣʶʩ ʨʘʩʭʦʜʥʳʝ ʤʘʪʝʨʠʘʣʳ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ). 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʸʥʥʳʭ ʚʳʰʝ ʨʘʩʯʸʪʦʚ ʠ ʘʥʘʣʠʟʘ ʧʨʦʮʝʩʩʦʚ ʧʝʨʝʜʘʯʠ ʦʙʲʝʢʪʦʚ 

ʚ ʘʨʝʥʜʫ ʧʨʝʜʣʘʛʘʝʪʩʷ:  

ï ʝʞʝʛʦʜʥʦ ʬʦʨʤʠʨʦʚʘʪʴ ʧʝʨʝʯʝʥʴ ʘʨʝʥʜʦʧʨʠʛʦʜʥʳʭ ʧʣʦʱʘʜʝʡ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʧʦʦʱʨʷʪʴ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʩʠʩʪʝʤʥʦ ʚʳʷʚʣʷʶʱʠʭ ʦʙʲʝʢʪʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʚʦʚʣʝ-

ʯʝʥʳ ʚ ʛʨʘʞʜʘʥʩʢʦ-ʧʨʘʚʦʚʦʡ ʦʙʦʨʦʪ. ʄʦʪʠʚʘʮʠʦʥʥʳʡ ʬʦʥʜ ʧʨʠ ʵʪʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ 

ʨʘʟʤʝʨʝ 10% ʘʨʝʥʜʥʦʡ ʧʣʘʪʳ, ʧʦʩʪʫʧʘʶʱʝʡ ʦʪ ʧʝʨʝʜʘʯʠ ʚ ʘʨʝʥʜʫ ʚʳʷʚʣʝʥʥʳʭ ʦʙʲʝʢ-

ʪʦʚ; 

ï ʫʪʚʝʨʞʜʘʪʴ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʧʨʝʜʧʨʠʷʪʠʷ ʩʪʘʚʢʠ ʘʨʝʥʜʳ ʩʨʦʢʦʤ ʥʘ 1 ʛʦʜ. ɺ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʨʘʟʤʝʨ ʘʨʝʥʜʥʦʡ ʧʣʘʪʳ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ, ʠʩʭʦʜʷ ʠʟ ʨʳʥʦʯʥʦʡ ʢʦʥʲʶʥʢʪʫʨʳ, ʩʦ-

ʛʣʘʩʦʚʳʚʘʷ ʩʪʘʚʢʠ ʩ ʧʨʠʯʘʩʪʥʳʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ (ʚ ʪʦʤ ʯʠʩʣʝ, ʬʠʥʘʥʩʦʚʦ-ʵʢʦʥʦʤʠ-

ʯʝʩʢʠʡ ʙʣʦʢ). ʇʨʠ ʵʪʦʤ ʮʝʥʘ, ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʧʝʨʚʦʥʘʯʘʣʴʥʦ, ʤʦʞʝʪ ʙʳʪʴ ʩʥʠʞʝʥʘ ʥʝ 

ʙʦʣʝʝ, ʯʝʤ ʥʘ 20 ʧʨʦʮʝʥʪʦʚ, ʧʨʠ ʫʩʣʦʚʠʠ ʦʪʩʫʪʩʪʚʠʷ ʧʦʩʪʫʧʠʚʰʠʭ ʟʘʷʚʦʢ ʦʪ ʧʦʪʝʥʮʠ-

ʘʣʴʥʳʭ ʘʨʝʥʜʘʪʦʨʦʚ ʚ ʪʝʯʝʥʠʝ 6 ʤʝʩʷʮʝʚ ʩ ʜʘʪʳ ʨʘʟʤʝʱʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʘʨʝʥʜʝ 

ʧʦʤʝʱʝʥʠʷ ʚ ʩʨʝʜʩʪʚʘʭ-ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ; 

ï ʨʘʟʤʝʱʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʘʨʝʥʜʦʧʨʠʛʦʜʥʳʭ ʧʣʦʱʘʜʷʭ ʩ ʫʢʘʟʘʥʠʝʤ ʩʪʘʚʦʢ 

ʘʨʝʥʜʳ ʥʘ ʩʘʡʪʘʭ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʚ ʩʝʪʠ ʠʥʪʝʨʥʝʪ; 

ï ʧʨʠʤʝʥʷʪʴ ʫʩʢʦʨʝʥʥʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʢʦʥʢʫʨʩʥʳʭ ʧʨʦʮʝʜʫʨ ʩʦ ʩʨʦʢʦʤ ʵʢʩʧʦʟʠʮʠʠ 

ʥʝ ʙʦʣʝʝ 7 ʜʥʝʡ ʧʨʠ ʥʘʣʠʯʠʠ ʜʚʫʭ ʠ ʙʦʣʝʝ ʟʘʷʚʦʢ ʦʪ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʘʨʝʥʜʘʪʦʨʦʚ; 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 61, 2019 ʛ. 

ʈʘʟʜʝʣ IV. ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ʀʟ ʚʳʰʝʫʢʘʟʘʥʥʦʛʦ ʤʳ ʚʠʜʠʤ, ʯʪʦ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʪʱʘʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʩʫʱʝʩʪʚʫ-

ʶʱʝʛʦ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʧʦʨʷʜʢʘ ʧʝʨʝʜʘʯʠ ʠʤʫʱʝʩʪʚʘ ʚ ʘʨʝʥʜʫ, ʤʦʞʥʦ ʜʦʩʪʠʛʥʫʪʴ ʟʥʘ-

ʯʠʪʝʣʴʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʜʦʭʦʜʦʚ ʧʨʝʜʧʨʠʷʪʠʷ, ʘ ʪʘʢʞʝ ʢʦʤʧʝʥʩʘʮʠʠ ʘʨʝʥʜʘʪʦʨʘʤʠ ʯʘ-

ʩʪʠ ʨʘʩʭʦʜʦʚ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʦʙʲʝʢʪ. ʅʘ ʧʨʠʤʝʨʝ ɻʦʨʴʢʦʚʩʢʦʡ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ ʦʙʱʘʷ 

ʩʫʤʤʘ ʜʦʭʦʜʦʚ ʦʪ ʧʝʨʝʜʘʯʠ ʠʤʫʱʝʩʪʚʘ ʚ ʘʨʝʥʜʫ ʟʘ 2015 ʛʦʜ ï 9 ʤʝʩʷʮʝʚ 2019 ʛʦʜʘ ʩʦ-

ʩʪʘʚʠʣʘ ʙʦʣʝʝ 592,0 ʤʣʥ. ʨʫʙʣʝʡ. 
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the enterprise when drawing up agreements with tenants of objects. To date, the transfer of 

property for rent on the basis of the signed agreement is carried out after assessing of the 

market value and organizing  competitive procedures, and can take (for a number of objects) 

up to 53 days. The paper proposes to work out the issue of using the mechanism of hourly rent, 

methods of rents calculating. It is necessary to create a motivational fund when transferring 

assets for rent. The implementation of these proposals on the Gorky Railway made it possible 

to receive income from the lease of property 592.0 million rubles over the past five years. 
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ʈʘʜʦʩʪʠʥʘ ɽʢʘʪʝʨʠʥʘ ɸʣʝʢʩʝʝʚʥʘ, ʢ.ɻ.ʥ., ʛʣʘʚʥʳʡ ʩʧʝʮʠʘʣʠʩʪ ʧʦ ʩʥʘʙʞʝʥʠʶ  

ʦʪʜʝʣʘ ʄʊʉ ɸʆ çʉʫʜʦʭʦʜʥʘʷ ʢʦʤʧʘʥʠʷ çɺʦʣʞʩʢʦʝ ʧʘʨʦʭʦʜʩʪʚʦè,  

603951, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʧʣ. ʄʘʨʢʠʥʘ, 15ʘ. 

ʂʦʩʪʨʦʚ ɺʣʘʜʠʤʠʨ ʅʠʢʦʣʘʝʚʠʯ, ʧʨʦʬʝʩʩʦʨ, ʜ.ʵ.ʥ., ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ  

ʣʦʛʠʩʪʠʢʠ ʠ ʤʘʨʢʝʪʠʥʛʘ ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè 

ʉʫʭʘʨʝʚ ɼʤʠʪʨʠʡ ʅʠʢʦʣʘʝʚʠʯ, ʩʦʠʩʢʘʪʝʣʴ ʢʘʬʝʜʨʳ ʣʦʛʠʩʪʠʢʠ ʠ ʤʘʨʢʝʪʠʥʛʘ  

ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè 

ɻʣʦʪʦʚʘ ʀʨʠʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ, ʤʘʛʠʩʪʨʘʥʪ ʢʘʬʝʜʨʳ ʣʦʛʠʩʪʠʢʠ ʠ ʤʘʨʢʝʪʠʥʛʘ 

ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʦʙ-

ʨʘʟʦʚʘʥʠʷ çɺʦʣʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘè (ʌɻɹʆʋ 

ɺʆ çɺɻʋɺʊè) 

603951, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʫʣ. ʅʝʩʪʝʨʦʚʘ, 5. 

ʃʆɻʀʉʊʀʂɸ ɹɽʈɽɾʃʀɺʆɻʆ ʇʈʆʀɿɺʆɼʉʊɺɸ  

ɺ ʉʀʉʊɽʄɽ ʄɸʊɽʈʀɸʃʔʅʆ-ʊɽʍʅʀʏɽʉʂʆɻʆ ʉʅɸɹɾɽʅʀʗ 

ʅɸ ɺʆɼʅʆʄ ʊʈɸʅʉʇʆʈʊɽ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪ, ʩʥʘʙʞʝʥʠʝ, ʙʝʨʝʞʣʠʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʤʘʪʝʨʠ-

ʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʟʘʧʘʩʳ, ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ, ʢʘʡʜʟʝʥ, ʩʪʘʥʜʘʨ-

ʪʠʟʘʮʠʷ. 

 

ɸʥʥʦʪʘʮʠʷ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʤʠ ʨʘʩʭʦʜʘʤʠ 

ʚ ʩʠʩʪʝʤʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʩʥʘʙʞʝʥʠʷ ʬʣʦʪʘ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʠʭ 

ʫʩʪʨʘʥʝʥʠʷ ʠʣʠ ʤʠʥʠʤʠʟʘʮʠʠ ʩ ʮʝʣʴʶ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʳʭ ʜʣʷ ʩʫʜʦʭʦʜʥʦʡ 

ʢʦʤʧʘʥʠʠ ʬʠʥʘʥʩʦʚʳʭ, ʘ ʪʘʢʞʝ ʨʝʧʫʪʘʮʠʦʥʥʳʭ ʧʦʪʝʨʴ.  

ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥ ʦʧʳʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʨʦʩʩʠʡʩʢʠʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʪʨʘʥʩʧʦʨʪ-

ʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʢʦʥʮʝʧʮʠʠ ʙʝʨʝʞʣʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʧʨʠʤʝʥʠʤʦ-

ʩʪʠ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʙʝʨʝʞʣʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢ ʨʝʰʝʥʠʶ ʘʢʪʫʘʣʴʥʳʭ ʚʦʧʨʦ-

ʩʦʚ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʥʘʙʞʝʥʠʷ ʥʘ ʚʦʜʥʦʤ ʪʨʘʥʩʧʦʨʪʝ. ɺʳʷʚʣʝʥʳ ʦʩʥʦʚʥʳʝ 

ʚʠʜʳ ʧʦʪʝʨʴ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʩʠʩʪʝʤʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʩʥʘʙʞʝʥʠʷ ʩʫʜʦ-

ʭʦʜʥʳʭ ʢʦʤʧʘʥʠʡ ʠ ʧʦʨʪʦʚ. ʉʜʝʣʘʥʳ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʫʩʪʨʘʥʝʥʠʶ ʫʢʘʟʘʥʥʳʭ ʧʦʪʝʨʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʜʭʦʜʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʙʝʨʝʞʣʠ-

ʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʉʬʦʨʤʫʣʠʨʦʚʘʥʳ ʥʘʧʨʘʚʣʝʥʠʷ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʜʝʪʘʣʠʟʘʮʠʠ ʠ ʧʨʦ-

ʨʘʙʦʪʢʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠ-

ʚʘʥʠʷ ʠ ʩʥʘʙʞʝʥʠʷ. 

ɺʚʝʜʝʥʠʝ 

ʊʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʬʣʦʪʘ ʩʫʜʦʭʦʜʥʳʭ ʢʦʤʧʘʥʠʡ ʠ ʧʦʨʪʦʚ, ʧʦʜʜʝʨʞʘʥʠʝ ʠ 

ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʪʝʭʥʠʢʦ-ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʫʜʦʚ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʙʣʘʩʪʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʥʘ ʚʦʜʥʦʤ ʪʨʘʥʩʧʦʨʪʝ, ʦʢʘʟʳʚʘʶʱʝʡ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʠ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʨʘʙʦʪʳ ʢʦʤʤʝʨʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʢʘʯʝʩʪʚʦ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʴ ʦʢʘʟʘʥʠʷ ʪʨʘʥʩ-

ʧʦʨʪʥʳʭ ʫʩʣʫʛ, ʚʳʧʦʣʥʝʥʠʝ ʠʥʳʭ ʨʘʙʦʪ ʢʘʢ ʚ ʤʝʩʪʥʳʭ, ʪʘʢ ʠ ʚ ʪʨʘʥʟʠʪʥʳʭ ʧʝʨʝʚʦʟʢʘʭ.  

ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʳʧʦʣʥʝʥʥʳʭ ʥʘ ʤʘʪʝʨʠʘʣʘʭ 

ɸʆ çʉʫʜʦʭʦʜʥʘʷ ʢʦʤʧʘʥʠʷ çɺʦʣʞʩʢʦʝ ʧʘʨʦʭʦʜʩʪʚʦè, ʨʘʩʭʦʜʳ ʚ ʩʠʩʪʝʤʝ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʬʣʦʪʘ ʠ ʝʛʦ ʩʥʘʙʞʝʥʠʷ (ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʨʝʤʦʥʪ, ʟʘʧʘʩʥʳʝ ʯʘʩʪʠ ʠ ʤʘ-

ʪʝʨʠʘʣʳ) ʩʦʩʪʘʚʣʷʶʪ ʚ ʩʪʨʫʢʪʫʨʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʩʦʜʝʨʞʘʥʠʷ ʬʣʦʪʘ ʙʦʣʝʝ 17%, ʠʤʝʷ 

ʫʩʪʦʡʯʠʚʫʶ ʪʝʥʜʝʥʮʠʶ ʢ ʨʦʩʪʫ (ʝʞʝʛʦʜʥʳʝ ʪʝʤʧʳ ʨʦʩʪʘ ʩʦʩʪʘʚʣʷʶʪ ʧʨʠʤʝʨʥʦ 13%) 

[1]. ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʨʝʯʴ ʠʜʝʪ ʦ ʧʨʷʤʳʭ ʫʙʳʪʢʘʭ, ʪʦʛʜʘ ʢʘʢ ʫʧʫʱʝʥʥʘʷ 

ʚʳʛʦʜʘ, ʥʝʚʳʧʦʣʥʝʥʠʝ ʩʫʜʦʭʦʜʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ ʜʦʛʦʚʦʨʥʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ ʚʩʣʝʜʩʪʚʠʝ 



ʈʘʜʦʩʪʠʥʘ ɽ.ɸ., ʂʦʩʪʨʦʚ ɺ.ʅ., ʉʫʭʘʨʝʚ ɼ.ʅ., ɻʣʦʪʦʚʘ ʀ.ɺ. 

ʃʦʛʠʩʪʠʢʘ ʙʝʨʝʞʣʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʩʠʩʪʝʤʝ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʥʘʙʞʝʥʠ»̫ 
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ʪʝʭʥʠʯʝʩʢʦʡ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʠʣʠ ʟʘʜʝʨʞʝʢ ʚ ʧʣʘʥʦʚʦʤ ʠʣʠ ʪʝʢʫʱʝʤ ʨʝʤʦʥʪʝ ʩʫʜʦʚ ʤʦ-

ʛʫʪ ʠʤʝʪʴ ʥʘʤʥʦʛʦ ʙʦʣʴʰʠʝ ʨʘʟʤʝʨʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʘʞʝ ʩʘʤʳʝ ʥʝʙʦʣʴʰʠʝ ʧʨʦʩʪʦʠ ʩʫ-

ʜʦʚ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ 

ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʩʫʱʝʩʪʚʝʥʥʳʤ ʜʣʷ ʩʫʜʦʭʦʜʥʦʡ ʢʦʤʧʘʥʠʠ ʬʠʥʘʥʩʦʚʳʤ, ʘ ʪʘʢʞʝ ʨʝʧʫ-

ʪʘʮʠʦʥʥʳʤ ʧʦʪʝʨʷʤ.  

ʆʩʥʦʚʥʳʝ ʚʠʜʳ ʧʦʪʝʨʴ ʚ ʩʠʩʪʝʤʝ ʪʝʭʥʠʯʝʩʢʦʛʦ  

ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʩʥʘʙʞʝʥʠʷ ʥʘ ʚʦʜʥʦʤ ʪʨʘʥʩʧʦʨʪʝ 

ɺʳʩʦʢʠʝ ʨʘʩʭʦʜʳ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʧʘʩʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʪʝʭ-

ʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʬʣʦʪʘ, ʟʥʘʯʠʪʝʣʴʥʘʷ ʥʦʤʝʥʢʣʘʪʫʨʘ ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʵʪʦʤ 

ʜʝʪʘʣʝʡ ʠ ʫʟʣʦʚ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʠʩʢʘ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʢ ʦʧʪʠʤʠʟʘʮʠʠ 

ʩʠʩʪʝʤʳ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʩʫʜʦʭʦʜʥʳʭ ʢʦʤʧʘʥʠʡ. 

ʇʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʨʝʰʝʥʠʶ ʦʙʦʟʥʘʯʝʥʥʦʡ ʟʘʜʘʯʠ ʤʦʞʝʪ ʧʦʩʣʫʞʠʪʴ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʠ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʙʝʨʝʞʣʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʘʧʨʘʚʣʝʥ-

ʥʦʛʦ ʥʘ ʫʩʪʨʘʥʝʥʠʝ ʧʦʪʝʨʴ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʧʦʩʪʘʚʢʘʭ ʤʘʪʝʨʠʘʣʦʚ, 

ʦʢʘʟʘʥʠʠ ʫʩʣʫʛ, ʚʳʧʦʣʥʝʥʠʠ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʦʥʮʝʧʮʠʷ ʙʝʨʝʞʣʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʢ ʚʘʨʠʘʥʪ ʘʜʘʧʪʘ-

ʮʠʠ ʘʤʝʨʠʢʘʥʩʢʠʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʢʦʨʧʦʨʘʮʠʠ çʊʦʡʦʪʘè, 

ʫʩʧʝʰʥʦ ʨʝʘʣʠʟʫʝʪʩʷ ʤʥʦʛʠʤʠ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ, ʣʠʜʝʨʦʤ ʩʨʝʜʠ ʢʦʪʦʨʳʭ 

ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ ʛʦʩʢʦʤʧʘʥʠʶ çʈʦʩʘʪʦʤè [2, 3]. ɺʫʤʝʢ ʠ ʨʷʜ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ 

ʫʙʝʞʜʝʥʳ, ʯʪʦ ʧʨʠʥʮʠʧʳ ʙʝʨʝʞʣʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʠʤʝʥʠʤʳ ʚ ʣʶʙʦʡ ʠʥʜʫʩʪʨʠ-

ʘʣʴʥʦʡ ʩʬʝʨʝ [4, 10]. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʠʟʥʘʯʘʣʴʥʦ ʜʘʥʥʘʷ ʤʝʪʦʜʦʣʦʛʠʷ ʠ ʧʦʜʭʦʜʳ 

ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʫʩʪʨʘʥʝʥʠʷ ʧʦʪʝʨʴ ʚ ʧʨʦʤʳʰ-

ʣʝʥʥʦʩʪʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʘʭ, ʩʫʱʝʩʪʚʫʶʪ ʧʨʠʤʝʨʳ ʚʥʝʜʨʝʥʠʷ ʜʘʥʥʳʭ 

ʠʜʝʡ ʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʦʪʨʘʩʣʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʥʘ ʘʚʪʦʤʦʙʠʣʴʥʦʤ ʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ 

ʪʨʘʥʩʧʦʨʪʝ [5ï7]. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʨʝʯʴ ʧʦʢʘ ʠʜʝʪ ʣʠʰʴ ʦ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ 

ʧʦʜʭʦʜʦʚ ʠ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʜʝʷʪʝʣʴʥʦʩʪʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʤ-

ʧʘʥʠʡ, ʚʦ ʚʪʦʨʦʤ ï ʦ ʚʥʝʜʨʝʥʠʠ ʙʝʨʝʞʣʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʧʨʦʮʝʩʩʳ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ʣʦʢʦʤʦʪʠʚʥʦʛʦ ʠ ʚʘʛʦʥʥʦʛʦ ʧʘʨʢʘ, ʘ ʪʘʢʞʝ ʚ ʨʘʙʦʪʫ ʩʦʨʪʠʨʦ-

ʚʦʯʥʳʭ ʩʪʘʥʮʠʡ ʠ ʦʙʩʣʫʞʠʚʘʶʱʠʭ ʜʝʧʦ, ʧʘʩʩʘʞʠʨʩʢʠʭ ʚʦʢʟʘʣʦʚ ʠ ʩʝʨʚʠʩʥʳʭ ʮʝʥʪʨʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʥʘ ʦʪʜʝʣʴʥʳʭ ʚʠʜʘʭ ʪʨʘʥʩʧʦʨʪʘ ʫʞʝ ʩʫʱʝʩʪʚʫʶʪ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʥʘʨʘʙʦʪʢʠ ʚ ʦʙʣʘʩʪʠ ʙʝʨʝʞʣʠʚʦʛʦ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ, ʢʦʪʦʨʳʝ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘ ʚʦʜʥʦʤ ʪʨʘʥʩʧʦʨʪʝ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʚ ʩʬʝʨʝ 

ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʥʘʙʞʝʥʠʷ ʬʣʦʪʘ ʠ ʝʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʨʝʘʣʠʟʘʮʠʠ ʢʦʥʮʝʧʮʠʠ ʙʝʨʝʞʣʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʝʦʙʭʦʜʠʤʦ 

ʦʧʨʝʜʝʣʠʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʚ ʩʠʩʪʝʤʝ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʬʣʦʪʘ 

ʠ ʧʦʨʪʦʚ ʚʠʜʳ ʧʦʪʝʨʴ. ʅʘʤʠ ʵʪʦ ʩʜʝʣʘʥʦ ʚ ʪʘʙʣʠʮʝ 1 ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʙʱʝʧʨʠʥʷʪʦʡ 

ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ ʚʠʜʦʚ ʧʦʪʝʨʴ, ʥʘ ʫʩʪʨʘʥʝʥʠʝ ʢʦʪʦʨʳʭ ʥʘʧʨʘʚʣʝʥ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʠʥ-

ʩʪʨʫʤʝʥʪʘʨʠʡ ʙʝʨʝʞʣʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ [8,9]. 

ʊʘʙʣʠʮʘ 1 

ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʚʠʜʦʚ ʧʦʪʝʨʴ ʚ ʩʠʩʪʝʤʝ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ  

ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʘ ʚʦʜʥʦʤ ʪʨʘʥʩʧʦʨʪʝ 

ɺʠʜ ʧʦʪʝʨʴ ʩʦʛʣʘʩʥʦ 

ʢʦʥʮʝʧʮʠʠ ʙʝʨʝʞʣʠʚʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʪʝʨʴ ʚ ʩʠʩʪʝʤʝ 

ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ  

ʦʙʩʣʫʞʠʚʘʥʠʷ ʬʣʦʪʘ 

ʉʦʜʝʨʞʘʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ  

ʧʦʪʝʨʴ ʜʣʷ ʩʫʜʦʭʦʜʥʦʡ  

ʢʦʤʧʘʥʠʠ (ʠʟʜʝʨʞʝʢ) 

ʇʝʨʝʧʨʦʠʟʚʦʜʩʪʚʦ  ʚʳʧʦʣʥʝʥʠʝ ʧʣʘʥʦʚʳʭ ʨʝʤʦʥʪʥʳʭ 

ʨʘʙʦʪ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠ ʩ ʠʟ-

ʣʠʰʥʝ ʯʘʩʪʦʡ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʟʜʝʨʞʢʠ ʥʘ 

ʚʳʧʦʣʥʝʥʠʝ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʨʘʩʭʦʜʳ ʥʘ 

ʟʘʪʨʘʯʠʚʘʝʤʳʝ ʢʦʤʧʣʝʢʪʳ 

ʩʤʝʥʥʦ-ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ 
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ɺʠʜ ʧʦʪʝʨʴ ʩʦʛʣʘʩʥʦ 

ʢʦʥʮʝʧʮʠʠ ʙʝʨʝʞʣʠʚʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʪʝʨʴ ʚ ʩʠʩʪʝʤʝ 

ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ  

ʦʙʩʣʫʞʠʚʘʥʠʷ ʬʣʦʪʘ 

ʉʦʜʝʨʞʘʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ  

ʧʦʪʝʨʴ ʜʣʷ ʩʫʜʦʭʦʜʥʦʡ  

ʢʦʤʧʘʥʠʠ (ʠʟʜʝʨʞʝʢ) 

ʆʞʠʜʘʥʠʝ  ʟʘʜʝʨʞʢʠ ʚ ʩʨʦʢʘʭ ʧʨʦʚʝʜʝʥʠʷ ʨʝ-

ʤʦʥʪʥʳʭ ʠ ʦʙʩʣʫʞʠʚʘʶʱʠʭ ʨʘʙʦʪ 

ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʥʘ ʤʝʩʪʝ  

ʠʟʜʝʨʞʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʳʤʠ ʧʨʦʩʪʦʷʤʠ ʬʣʦʪʘ 

ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ  

 ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʥʝʦʙʭʦʜʠʤʳʭ 

ʢʦʤʧʣʝʢʪʦʚ ʩʤʝʥʥʦ-ʟʘʧʘʩʥʳʭ ʯʘ-

ʩʪʝʡ ʠʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʨʝʤʦʥʪʥʳʭ ʠ ʜʨʫʛʠʭ ʩʥʘʙʞʝʥ-

ʯʝʩʢʠʭ ʨʘʙʦʪ 

ʦʞʠʜʘʥʠʝ ʧʨʠʝʟʜʘ ʛʨʫʧʧʳ ʢʚʘʣʠ-

ʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ (ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʜʦʣʞʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠʣʠ ʠʥ-

ʩʪʨʫʤʝʥʪʘ ʫ ʩʫʜʦʚʦʛʦ ʵʢʠʧʘʞʘ) 

ʦʪʩʫʪʩʪʚʠʝ ʢʦʦʨʜʠʥʘʮʠʠ ʠ ʩʦʛʣʘʩʦ-

ʚʘʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʨʘʙʦʪʝ 

ʦʪʜʝʣʴʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʨʝʤʦʥʪ-

ʥʦʡ (ʦʙʩʣʫʞʠʚʘʶʱʝʡ) ʛʨʫʧʧʳ 

ʀʟʣʠʰʥʷʷ ʪʨʘʥʩʧʦʨʪʠ-

ʨʦʚʢʘ 

ʧʝʨʝʤʝʱʝʥʠʝ ʜʝʪʘʣʝʡ ʠ ʫʟʣʦʚ ʦʪ 

ʤʝʩʪ ʭʨʘʥʝʥʠʷ (ʙʘʟ, ʮʝʥʪʨʘʣʴʥʦʛʦ 

ʩʢʣʘʜʘ) ʢ ʤʝʩʪʘʤ ʧʨʦʚʝʜʝʥʠʷ ʨʝ-

ʤʦʥʪʘ ʠʣʠ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʟʜʝʨʞʢʠ ʥʘ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʠʟ-ʟʘ ʥʝʨʘʮʠ-

ʦʥʘʣʴʥʳʭ ʩʭʝʤ ʠ ʤʘʨʰʨʫʪʦʚ 

ʧʝʨʝʤʝʱʝʥʠʷ ʠ ʜʦʩʪʘʚʢʠ 

ʜʦʩʪʘʚʢʘ ʨʝʤʦʥʪʥʦʡ ʠʣʠ ʦʙʩʣʫʞʠ-

ʚʘʶʱʝʡ ʛʨʫʧʧʳ ʢ ʤʝʩʪʫ ʧʨʦʚʝʜʝ-

ʥʠʷ ʨʘʙʦʪ 

ʃʠʰʥʠʝ ʵʪʘʧʳ ʦʙʨʘ-

ʙʦʪʢʠ 

ʢʦʤʧʣʝʢʪʘʮʠʷ ʩʤʝʥʥʦ-ʟʘʧʘʩʥʳʭ ʯʘ-

ʩʪʝʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʙʘʟʘʭ 

ʩʥʘʙʞʝʥʠʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʟʜʝʨʞʢʠ ʥʘ 

ʢʦʤʧʣʝʢʪʘʮʠʶ, ʘ ʪʘʢʞʝ ʧʦ ʦʙʦ-

ʨʫʜʦʚʘʥʠʶ ʠ ʨʘʩʭʦʜʥʳʤ ʤʘʪʝ-

ʨʠʘʣʘʤ 

ʃʠʰʥʠʝ ʟʘʧʘʩʳ ʠʟʙʳʪʦʯʥʳʝ ʟʘʧʘʩʳ ʩʤʝʥʥʦ-ʟʘʧʘʩ-

ʥʳʭ ʯʘʩʪʝʡ, ʜʝʪʘʣʝʡ ʠ ʫʟʣʦʚ ʥʘ ʩʫ-

ʜʘʭ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʨʘʩʭʦʜʳ ʥʘ 

ʧʨʠʦʙʨʝʪʝʥʠʝ ʠ ʩʦʜʝʨʞʘʥʠʝ ʟʘ-

ʧʘʩʥʳʭ ʯʘʩʪʝʡ, ʤʘʪʝʨʠʘʣʦʚ, ʜʝ-

ʪʘʣʝʡ ʠ ʫʟʣʦʚ ʠʟʙʳʪʦʯʥʳʝ ʟʘʧʘʩʳ ʩʤʝʥʥʦ-ʟʘʧʘʩ-

ʥʳʭ ʯʘʩʪʝʡ, ʜʝʪʘʣʝʡ ʠ ʫʟʣʦʚ ʥʘ ʙʘ-

ʟʘʭ ʩʥʘʙʞʝʥʠʷ 

ʅʝʥʫʞʥʳʝ ʧʝʨʝʤʝʱʝʥʠʷ ʦʪʩʫʪʩʪʚʠʝ ʯʝʪʢʦʡ ʩʠʩʪʝʤʳ ʨʘʟʤʝ-

ʱʝʥʠʷ ʥʦʤʝʥʢʣʘʪʫʨʳ ʟʘʧʯʘʩʪʝʡ, 

ʜʝʪʘʣʝʡ ʠ ʫʟʣʦʚ, ʧʦʩʪʦʷʥʥʦʝ ʠ ʭʘʦ-

ʪʠʯʥʦʝ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘ ʩʢʣʘ-

ʜʘʭ ʙʘʟ ʩʥʘʙʞʝʥʠʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʚʨʝ-

ʤʝʥʠ ʠ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ 

ʥʘ ʧʦʠʩʢ, ʧʝʨʝʤʝʱʝʥʠʝ ʥʘ 

ʩʢʣʘʜʝ ʙʘʟʳ, ʩʦʨʪʠʨʦʚʢʫ ʠ ʧʦʜ-

ʛʦʪʦʚʢʫ ʟʘʧʯʘʩʪʝʡ ʢ ʦʪʧʨʘʚʢʝ 

ʥʘ ʩʫʜʥʦ 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʧʦʠʩʢʘ ʧʦʜʭʦʜʷʱʠʭ ʟʘʧʯʘʩʪʝʡ ʠ 

ʠʥʩʪʨʫʤʝʥʪʘ, ʘ ʪʘʢʞʝ ʠʭ ʠʟʣʠʰʥʝʛʦ 

ʧʝʨʝʤʝʱʝʥʠʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʨʦʩʪʦʠ 

ʬʣʦʪʘ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʝʤʦʥʪ-

ʥʳʭ ʠ ʜʨʫʛʠʭ ʩʥʘʙʞʝʥʯʝʩʢʠʭ 

ʨʘʙʦʪ, ʩʚʷʟʘʥʥʳʝ ʩ ʵʪʠʤ ʠʟ-

ʜʝʨʞʢʠ 

ɺʳʧʫʩʢ ʜʝʬʝʢʪʥʦʡ ʧʨʦ-

ʜʫʢʮʠʠ 

ʥʝʢʘʯʝʩʪʚʝʥʥʳʝ ʢʦʤʧʣʝʢʪʳ 

ʩʤʝʥʥʦ-ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ 

ʩʢʦʨʳʡ ʠ ʥʝʧʨʝʜʚʠʜʝʥʥʳʡ ʚʳ-

ʭʦʜ ʠʟ ʩʪʨʦʷ ʘʛʨʝʛʘʪʦʚ, ʧʨʝʢʨʘ-

ʱʝʥʠʝ ʠʣʠ ʧʨʠʦʩʪʘʥʦʚʣʝʥʠʝ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʬʣʦʪʘ; ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʚʨʝʤʝʥʠ ʠ ʬʠ-

ʥʘʥʩʦʚ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʨʝʤʦʥʪʘ 

ʥʝʢʘʯʝʩʪʚʝʥʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʨʘʙʦʪ 

ʨʝʤʦʥʪʥʳʤ ʠ ʦʙʩʣʫʞʠʚʘʶʱʠʤ ʧʝʨ-

ʩʦʥʘʣʦʤ 



ʈʘʜʦʩʪʠʥʘ ɽ.ɸ., ʂʦʩʪʨʦʚ ɺ.ʅ., ʉʫʭʘʨʝʚ ɼ.ʅ., ɻʣʦʪʦʚʘ ʀ.ɺ. 
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ʇʨʠʤʝʥʝʥʠʝ ʧʦʜʭʦʜʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʙʝʨʝʞʣʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ  

ʜʣʷ ʫʩʪʨʘʥʝʥʠ ̫ʧʦʪʝʨʴ ʚ ʩʠʩʪʝʤʝ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ  

ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʘ ʚʦʜʥʦʤ ʪʨʘʥʩʧʦʨʪʝ 

ɼʘʣʝʝ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʧʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʪʝʨʴ ʠ ʚʦʟʤʦʞʥʳʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʠʭ ʫʩʪʨʘʥʝʥʠʷ (ʣʠʙʦ ʩʚʝʜʝʥʠʷ ʢ ʤʠʥʠʤʫʤʫ), ʜʣʷ ʯʝʛʦ ʚ ʩʠʩʪʝʤʝ ʙʝʨʝʞʣʠ-

ʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʟʨʘʙʦʪʘʥ ʚʝʩʴʤʘ ʦʙʰʠʨʥʳʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ. ʇʨʠʯʝʤ ʦʪʜʝʣʴʥʳʝ 

ʧʦʜʭʦʜʳ ʩʘʤʠ ʧʦ ʩʝʙʝ ʧʨʝʪʝʥʜʫʶʪ ʥʘ ʨʦʣʴ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʢʦʥʮʝʧʮʠʡ 

ʠ ʧʦʜʭʦʜʦʚ: ʧʦʪʦʢ ʝʜʠʥʠʯʥʳʭ ʠʟʜʝʣʠʡ, çʢʘʥʙʘʥè, ʚʩʝʦʙʱʠʡ ʫʭʦʜ ʟʘ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʩʠ-

ʩʪʝʤʘ ç5ʉè, ʙʳʩʪʨʘʷ ʧʝʨʝʥʘʣʘʜʢʘ, çʢʘʡʜʟʝʥè, ʟʘʱʠʪʘ ʦʪ ʦʰʠʙʦʢ (çʧʦʢʘ-ʸʢʵè) [10]. 

ɼʣʷ ʙʦʣʝʝ ʧʦʣʥʦʛʦ ʘʥʘʣʠʟʘ ʩʠʪʫʘʮʠʠ ʦʙʳʯʥʦ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʦʩʪʘʚʠʪʴ ʢʘʨʪʫ ʚʩʝʛʦ 

ʧʦʪʦʢʘ ʩʦʟʜʘʥʠʷ ʮʝʥʥʦʩʪʠ [11]. ʆʜʥʘʢʦ ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ, ʦʪʣʠʯʥʦʤ ʦʪ ʧʨʦʮʝʩʩʘ ʧʨʦʤʳʰ-

ʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʥʘ ʢʦʪʦʨʳʡ ʠʟʥʘʯʘʣʴʥʦ ʨʘʩʩʯʠʪʘʥʦ ʧʨʠʤʝʥʝʥʠʝ ʙʝʨʝʞʣʠʚʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ), ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʩʨʘʟʫ ʧʝʨʝʭʦʜ ʢ ʬʦʨʤʫʣʠʨʦʚʘʥʠʶ ʤʝʨʦʧʨʠ-

ʷʪʠʡ ʧʦ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʥʘʙʞʝʥʠʷ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʜʘʥʥʳʡ ʵʪʘʧ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ, ʧʦʩʣʝ ʢʦʪʦʨʦʛʦ ʥʝʦʙʭʦ-

ʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʢʦʤʧʣʝʢʩʥʦʡ ʧʨʦʨʘʙʦʪʢʠ ʧʨʝʜʣʦʞʝʥʠʡ 

(ʯʪʦʙʳ ʫʣʫʯʰʝʥʠʝ ʦʪʜʝʣʴʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪ ʥʝ ʩʢʘʟʳʚʘʣʦʩʴ ʦʪʨʠʮʘʪʝʣʴʥʦ ʥʘ ʜʨʫ-

ʛʠʭ ʠ ʨʘʙʦʪʝ ʩʠʩʪʝʤʳ ʩʥʘʙʞʝʥʠʷ ʚ ʮʝʣʦʤ). 

ʇʨʠʤʝʨʥʳʡ ʧʝʨʝʯʝʥʴ ʚʦʟʤʦʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʚʥʝʜʨʝʥʠʶ ʤʝʪʦ-

ʜʦʚ ʙʝʨʝʞʣʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʩʠʩʪʝʤʝ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʘ 

ʚʦʜʥʦʤ ʪʨʘʥʩʧʦʨʪʝ (ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʩʥʘʙʞʝʥʠʶ ʬʣʦʪʘ ʠ ʧʦʨʪʦʚ) ʥʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥ ʚ 

ʪʘʙʣʠʮʝ 2. ʇʨʝʜʣʘʛʘʝʤʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʧʦ ʪʝʤ ʚʠʜʘʤ ʚʳʷʚʣʝʥʥʳʭ ʨʘʥʝʝ 

ʧʦʪʝʨʴ, ʥʘ ʫʩʪʨʘʥʝʥʠʝ ʢʦʪʦʨʳʭ ʦʥʠ ʥʘʧʨʘʚʣʝʥʳ. 

ʊʘʙʣʠʮʘ 2 

ɺʦʟʤʦʞʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʫʩʪʨʘʥʝʥʠʷ (ʤʠʥʠʤʠʟʘʮʠʠ) ʧʦʪʝʨʴ  

ʚ ʩʠʩʪʝʤʝ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʘ ʚʦʜʥʦʤ ʪʨʘʥʩʧʦʨʪʝ 

ʇʦʪʝʨʠ ʅʘʧʨʘʚʣʝʥʠʷ ʫʩʪʨʘʥʝʥʠʷ ʠʣʠ ʤʠʥʠʤʠʟʘʮʠʠ 

ʇʝʨʝʧʨʦʠʟʚʦʜʩʪʚʦ 

ʠʟʣʠʰʥʷʷ ʯʘʩʪʦʪʘ ʚʳʧʦʣʥʝ-

ʥʠʷ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ 

ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ ʚʩʝʦʙʱʝʛʦ ʫʭʦʜʘ ʟʘ ʦʙʦʨʫʜʦʚʘʥʠʝʤ; ʚʦʚʣʝʯʝʥʠʝ 

ʨʘʙʦʪʥʠʢʦʚ ʙʘʟ ʩʥʘʙʞʝʥʠʷ ʠ ʯʣʝʥʦʚ ʵʢʠʧʘʞʘ ʚ ʧʨʦʮʝʩʩ ʪʝʭʥʠʯʝ-

ʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘʛʨʝʛʘʪʦʚ ʠ ʫʟʣʦʚ ʵʢʩ-

ʧʣʫʘʪʠʨʫʝʤʳʭ ʩʫʜʦʚ 

ʆʞʠʜʘʥʠʝ 

ʟʘʜʝʨʞʢʠ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ 

ʥʝʦʙʭʦʜʠʤʳʭ ʢʦʤʧʣʝʢʪʦʚ 

ʩʤʝʥʥʦ-ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ 

ʠʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʧʝʨʝʭʦʜ ʥʘ çʚʳʪʷʛʠʚʘʶʱʫʶè ʩʠʩʪʝʤʫ ʩʥʘʙʞʝʥʠʷ ʢʦʤʧʣʝʢʪʘʤʠ 

ʩʤʝʥʥʦ-ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ; ʚʚʝʜʝʥʠʝ ʩʠʩʪʝʤʳ ʙʳʩʪʨʦʛʦ ʠʥʬʦʨʤʠʨʦ-

ʚʘʥʠʷ ʠ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʨʝʤʦʥʪʥʳʭ ʨʘ-

ʙʦʪ ʠ ʩʥʘʙʞʝʥʠʝ 

ʦʞʠʜʘʥʠʝ ʧʨʠʝʟʜʘ ʛʨʫʧʧʳ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝ-

ʮʠʘʣʠʩʪʦʚ  

ʚʚʝʜʝʥʠʝ ʩʠʩʪʝʤʳ ʙʳʩʪʨʦʛʦ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ ʠ ʩʥʘʙʞʝʥʠʝ 

ʦʪʩʫʪʩʪʚʠʝ ʢʦʦʨʜʠʥʘʮʠʠ ʚ 

ʨʘʙʦʪʝ ʦʪʜʝʣʴʥʳʭ ʩʧʝʮʠʘ-

ʣʠʩʪʦʚ-ʨʝʤʦʥʪʥʠʢʦʚ  

ʚʚʝʜʝʥʠʝ ʩʪʘʥʜʘʨʪʦʚ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʧʨʦʚʝʜʝʥʠʷ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ 

(ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʩ ʫʯʘʩʪʠʝʤ ʧʝʨʩʦʥʘʣʘ ʙʘʟ ʩʥʘʙʞʝʥʠʷ ʠ ʨʝʤʦʥʪʥʳʭ 

ʛʨʫʧʧ); ʦʧʪʠʤʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʨʘʙʦʪ ʧʦ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝ-

ʩʢʦʤʫ ʦʙʩʣʫʞʠʚʘʥʠʶ (ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʮʠʦʥʘʣʠʟʘʪʦʨʩʢʠʭ ʧʨʝʜ-

ʣʦʞʝʥʠʡ ʫʯʘʩʪʥʠʢʦʚ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʭ ʠʩʧʦʣʥʠʪʝʣʝʡ ʨʘʙʦʪ) 

ʧʝʨʝʤʝʱʝʥʠʝ ʜʝʪʘʣʝʡ ʠ ʫʟ-

ʣʦʚ ʢ ʤʝʩʪʘʤ ʧʨʦʚʝʜʝʥʠʷ 

ʨʝʤʦʥʪʘ ʠʣʠ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʜʦʩʪʘʚʢʠ ʜʝʪʘʣʝʡ ʠ ʫʟʣʦʚ ʪʨʘʥʩʧʦʨʪʘ ʩʪʦʨʦʥʥʠʭ 

ʦʨʛʘʥʠʟʘʮʠʡ (ʧʝʨʝʜʘʯʘ ʜʘʥʥʦʛʦ ʚʠʜʘ ʨʘʙʦʪ ʥʘ ʘʫʪʩʦʨʩʠʥʛ); ʚʥʝʜʨʝ-

ʥʠʝ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʜʦʩʪʘʚʢʠ çʪʦʯʥʦ ʚ ʩʨʦʢè 

ʀʟʣʠʰʥʷʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 61, 2019 ʛ. 

ʈʘʟʜʝʣ IV. ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ʇʦʪʝʨʠ ʅʘʧʨʘʚʣʝʥʠʷ ʫʩʪʨʘʥʝʥʠʷ ʠʣʠ ʤʠʥʠʤʠʟʘʮʠʠ 

ʜʦʩʪʘʚʢʘ ʨʝʤʦʥʪʥʦʡ ʠʣʠ 

ʦʙʩʣʫʞʠʚʘʶʱʝʡ ʛʨʫʧʧʳ 

ʧʨʠʚʣʝʯʝʥʠʝ ʢ ʧʨʦʚʝʜʝʥʠʶ ʨʘʙʦʪ ʩʪʦʨʦʥʥʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʨʘʙʦʪ-

ʥʠʢʦʚ ʧʦ ʜʦʛʦʚʦʨʘʤ ʧʦʜʨʷʜʘ (ʧʝʨʝʜʘʯʘ ʚʳʧʦʣʥʝʥʠʷ ʨʷʜʘ ʨʝʤʦʥʪʥʳʭ 

ʠ ʩʥʘʙʞʝʥʯʝʩʢʠʭ ʨʘʙʦʪ ʥʘ ʘʫʪʩʦʨʩʠʥʛ) 

ʃʠʰʥʠʝ ʵʪʘʧʳ ʦʙʨʘʙʦʪʢʠ 

ʢʦʤʧʣʝʢʪʘʮʠʷ ʩʤʝʥʥʦ-ʟʘ-

ʧʘʩʥʳʭ ʯʘʩʪʝʡ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦ ʥʘ ʙʘʟʘʭ ʩʥʘʙʞʝ-

ʥʠʷ 

ʟʘʢʣʶʯʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʦʛʣʘʰʝʥʠʡ ʩ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ (ʧʦ-

ʩʪʘʚʱʠʢʘʤʠ) ʟʘʧʯʘʩʪʝʡ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʝʦʙʭʦʜʠʤʳʭ ʢʦʤʧʣʝʢ-

ʪʦʚ ʠ ʧʦʩʪʘʚʢʝ ʥʘ ʙʘʟʳ ʩʥʘʙʞʝʥʠʷ ʚ ʫʢʨʫʧʥʝʥʥʦʤ ʚʠʜʝ (ʧʝʨʝʜʘʯʘ 

ʜʘʥʥʦʡ ʬʫʥʢʮʠʠ ʥʘ ʘʫʪʩʦʨʩʠʥʛ)  

ʃʠʰʥʠʝ ʟʘʧʘʩ r

ʟʘʧʘʩʳ ʟʘʧʯʘʩʪʝʡ, ʜʝʪʘʣʝʡ 

ʠ ʫʟʣʦʚ ʥʘ ʩʫʜʘʭ 

ʦʙʦʩʥʦʚʘʥʠʝ ʨʘʮʠʦʥʘʣʴʥʦʛʦ (ʤʠʥʠʤʘʣʴʥʦʛʦ) ʟʘʧʘʩʘ ʜʝʪʘʣʝʡ ʠ ʫʟʣʦʚ 

ʥʘ ʩʫʜʘʭ, ʙʘʟʘʭ ʩʥʘʙʞʝʥʠʷ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʦʧʦʚʝʱʝʥʠʷ ʠ ʜʦʩʪʘʚʢʠ ʥʝ-

ʦʙʭʦʜʠʤʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʟʘʧʯʘʩʪʝʡ (çʪʦʯʥʦ ʚ ʩʨʦʢè) 
ʟʘʧʘʩʳ ʟʘʧʯʘʩʪʝʡ, ʜʝʪʘʣʝʡ 

ʠ ʫʟʣʦʚ ʥʘ ʙʘʟʘʭ ʩʥʘʙʞʝʥʠʷ 

ʅʝʥʫʞʥʳʝ ʧʝʨʝʤʝʱʝʥʠʷ 

ʧʦʩʪʦʷʥʥʦʝ ʠ ʭʘʦʪʠʯʥʦʝ ʧʝ-

ʨʝʤʝʱʝʥʠʷ ʟʘʧʯʘʩʪʝʡ ʥʘ 

ʩʢʣʘʜʘʭ ʙʘʟ ʩʥʘʙʞʝʥʠʷ 

ʚʥʝʜʨʝʥʠʝ ʯʝʪʢʦʡ ʠ ʧʦʥʷʪʥʦʡ ʩʠʩʪʝʤʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʘʧʯʘʩʪʝʡ ʥʘ 

ʩʢʣʘʜʘʭ ʙʘʟ ʩʥʘʙʞʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʠʟʫʘʣʠʟʘ-

ʮʠʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʠ ʜʨ. ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʧʦʜʭʦ-

ʜʦʚ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʠʩʢʘ ʧʦʜ-

ʭʦʜʷʱʠʭ ʟʘʧʯʘʩʪʝʡ ʠ ʠʭ ʧʝ-

ʨʝʤʝʱʝʥʠʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ç5ʉè ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʵʨʛʦʥʦʤʠʢʠ ʨʘʙʦ-

ʯʝʛʦ ʤʝʩʪʘ ʠ ʢʦʤʧʣʝʢʪʘ ʠʥʩʪʨʫʤʝʥʪʦʚ: ʩʦʨʪʠʨʦʚʢʘ, ʩʦʙʣʶʜʝʥʠʝ ʧʦ-

ʨʷʜʢʘ, ʩʦʜʝʨʞʘʥʠʝ ʚ ʯʠʩʪʦʪʝ, ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ɺʳʧʫʩʢ ʜʝʬʝʢʪʥʦʡ ʧʨʦʜʫʢʮʠʠ 

ʥʝʢʘʯʝʩʪʚʝʥʥʳʝ ʢʦʤʧʣʝʢʪʳ 

ʩʤʝʥʥʦ-ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ 

ʨʘʙʦʪʘ ʩ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ (ʧʦʩʪʘʚʱʠʢʘʤʠ) ʢʦʤʧʣʝʢʪʦʚ ʩʤʝʥʥʦ-ʟʘ-

ʧʘʩʥʳʭ ʯʘʩʪʝʡ; ʚʚʝʜʝʥʠʝ ʩʦʙʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʢʦʥ-

ʪʨʦʣʷ ʚʭʦʜʷʱʝʛʦ ʧʦʪʦʢʘ ʜʝʪʘʣʝʡ ʠ ʫʟʣʦʚ; ʟʘʢʣʶʯʝʥʠʝ ʜʦʛʦʚʦʨʦʚ ʩ 

ʧʦʩʪʘʚʱʠʢʘʤʠ ʥʘ ʙʳʩʪʨʫʶ ʟʘʤʝʥʫ ʙʨʘʢʦʚʘʥʥʳʭ ʟʘʧʯʘʩʪʝʡ (ʚ ʩʣʫʯʘʝ 

ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʦʧʝʨʘʪʠʚʥʦʡ ʧʨʦʚʝʨʢʠ ʠʭ ʠʩʧʨʘʚʥʦʩʪʠ) 

ʥʝʢʘʯʝʩʪʚʝʥʥʦʝ ʚʳʧʦʣʥʝ-

ʥʠʝ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ 

ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ ʯʝʪʢʦʡ ʨʝʛʣʘʤʝʥʪʘʮʠʠ ʜʝʡʩʪʚʠʡ, ʚʳʧʦʣʥʷʝʤʳʭ 

ʯʣʝʥʘʤʠ ʨʝʤʦʥʪʥʦʡ ʙʨʠʛʘʜʳ ʠʣʠ ʯʣʝʥʘʤʠ ʵʢʠʧʘʞʘ; ʨʘʟʨʘʙʦʪʢʘ ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʪʘʥʜʘʨʪʦʚ, ʠʭ ʚʥʝʜʨʝʥʠʝ; ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘ-

ʮʠʠ ʠ ʘʪʪʝʩʪʘʮʠʷ ʧʝʨʩʦʥʘʣʘ ʚ ʩʬʝʨʝ ʧʨʦʚʦʜʠʤʳʭ ʠʤ ʨʘʙʦʪ; ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʟʘʱʠʪʳ ʦʪ ʥʝʧʨʝʜʥʘʤʝʨʝʥʥʳʭ ʦʰʠʙʦʢ, ʘ ʪʘʢʞʝ 

ʫʯʘʩʪʠʷ ʨʘʙʦʪʥʠʢʦʚ ʚ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʧʨʦʮʝʩʩʘ ʦʙʩʣʫʞʠʚʘʥʠʷ 

(ʢʘʡʜʟʝʥ) 

ɿʘʢʣʶʯʝʥʠʝ 

ʄʥʦʛʠʝ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 2 ʤʝʨʦʧʨʠʷʪʠʡ ʷʚʣʷʶʪʩʷ ʟʘʜʘʯʘʤʠ, ʨʝʰʘʝ-

ʤʳʤʠ ʚ ʣʦʛʠʩʪʠʢʝ ʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ: ʦʧʪʠʤʠʟʘʮʠʷ ʤʘʨʰ-

ʨʫʪʦʚ ʜʦʩʪʘʚʢʠ ʟʘʧʯʘʩʪʝʡ ʠʣʠ ʨʝʤʦʥʪʥʳʭ ʛʨʫʧʧ; ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʳʭ ʩʭʝʤ ʜʦʩʪʘʚʢʠ 

ʢʦʤʧʣʝʢʪʦʚ ʩʤʝʥʥʦ-ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ; ʦʙʦʩʥʦʚʘʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʨʘʟʤʝʨʦʚ ʟʘʧʘʩʦʚ ʯʘ-

ʩʪʝʡ, ʜʝʪʘʣʝʡ ʠ ʫʟʣʦʚ ʥʘ ʩʫʜʘʭ, ʘ ʪʘʢʞʝ ʙʘʟʘʭ ʩʥʘʙʞʝʥʠʷ; ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʠ ʦʙʦʩʥʦʚʘʥʠʝ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʧʨʠʚʣʝʯʝʥʠʷ ʢ ʚʳʧʦʣʥʝʥʠʶ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ʩʪʦʨʦʥʥʠʭ ʦʨ-

ʛʘʥʠʟʘʮʠʡ ʠ ʨʘʙʦʪʥʠʢʦʚ (ʚʳʙʦʨ ʤʝʞʜʫ ʠʥʩʦʨʩʠʥʛʦʤ ʠ ʘʫʪʩʦʨʩʠʥʛʦʤ) ʠ ʜʨ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʫʩʪʨʘʥʝʥʠʷ ʧʦʪʝʨʴ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʜʝʪʘʣʠʟʘʮʠʠ ʠ ʧʨʦʨʘʙʦʪʢʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʧʪʠʤʠʟʘ-

ʮʠʠ ʩʠʩʪʝʤʳ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʩʫʜʦʭʦʜʥʳʭ ʢʦʤʧʘʥʠʡ, ʘ ʪʘʢʞʝ 

ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʠ-

ʩʪʝʤ, ʚ ʢʦʪʦʨʳʭ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʬʣʦʪʘ ʠ ʧʦʨʪʦʚ ʚ ʩʦʩʪʘʚʝ ʨʷʜʘ 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʦʜʩʠʩʪʝʤ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʠ ʢʘʯʝʩʪʚʝʥ-

ʥʦʡ ʜʦʩʪʘʚʢʠ ʛʨʫʟʦʚ ʠ ʧʘʩʩʘʞʠʨʦʚ [12, 13]. 



ʈʘʜʦʩʪʠʥʘ ɽ.ɸ., ʂʦʩʪʨʦʚ ɺ.ʅ., ʉʫʭʘʨʝʚ ɼ.ʅ., ɻʣʦʪʦʚʘ ʀ.ɺ. 
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ʂʘʞʜʘʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ, ʧʦʨʪʦʚʘʷ ʠʣʠ ʩʫʜʦʭʦʜʥʘʷ ʢʦʤʧʘʥʠʷ, ʨʝʘʣʠʟʫʶʱʘʷ ʠʜʝʠ 

ʙʝʨʝʞʣʠʚʦʛʦ ʤʳʰʣʝʥʠʷ, ʜʦʣʞʥʘ ʧʨʝʞʜʝ ʚʩʝʛʦ ʩʦʙʨʘʪʴ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝ ʠʥʬʦʨʤʘʮʠʠ 

ʦ ʙʝʨʝʞʣʠʚʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʘ ʟʘʪʝʤ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʵʪʠ ʟʥʘʥʠʷ ʚ ʩʚʦʠ ʮʝʥʥʦʩʪʠ ʠ 
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Annotation. The relevance of the study is due to the relatively high costs in the fleet mainte-

nance and supply system and the need to eliminate or minimize them in order to prevent sig-

nificant financial and reputation losses for the shipping company. 

The article considers the experience of applying the concept of lean manufacturing at Russian 

industrial and transport enterprises. The authors analyze the applicability of the methodolog-

ical approaches of lean production to solving urgent issues of material and technical supply 

in water transport. The main types of losses arising in the system of maintenance and supply 

of shipping companies and ports are identified. The article contains practical suggestions for 

the development of measures to eliminate these losses using approaches and tools of lean man-

ufacturing. Directions for further elaboration of measures to optimize the logistics system and 

supply are formulated. 
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ʦʙʣʘʩʪʠ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʧʝʨʝʚʦʟʠ ʛʨʫʟʦʚ, ʢʦʪʦʨʳʡ ʧʦʢʘʟʘʣ ʦʪʩʫʪʩʪʚʠʝ ʢʦʤ-

ʧʣʝʢʩʥʦʛʦ ʫʯʝʪʘ ʚʩʝʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʭʨʘʥʥʦʡ ʧʝʨʝʚʦʟʢʠ ʚ ʧʨʝʜʣʘʛʘʝʤʳʭ ʧʦʜʭʦʜʘʭ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʘʥʜʘʨʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʭʨʘʥ-

ʥʦʩʪʠ ʧʝʨʝʚʦʟʢʠ ʛʨʫʟʦʚ. 

ʇʨʝʜʣʘʛʘʝʤʳʡ ʘʚʪʦʨʘʤʠ ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʭʨʘʥʥʦʩʪʠ 

ʧʝʨʝʚʦʟʢʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʦʪʨʘʩʣʝʚʳʭ ʩʪʘʥʜʘʨʪʘʭ, ʧʨʘʚʠʣʘʭ ʧʝʨʝʚʦʟʢʠ ʛʨʫ-

ʟʦʚ, ʘ ʪʘʢʞʝ ʚ ʩʪʘʥʜʘʨʪʘʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʠʭ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʚ ʜʦʛʦʚʦʨʥʳʭ ʦʪʥʦʰʝʥʠʷʭ ʩ ʛʨʫʟʦʦʪʧʨʘʚʠʪʝʣʷʤʠ ʠ ʛʨʫʟʦʧʦʣʫʯʘʪʝʣʷʤʠ. 

 

ʆʩʥʦʚʥʳʤʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʤʠ ʠ ʢʦʤʤʝʨʯʝʩʢʠʤʠ ʘʢʪʘʤʠ, ʨʝʛʣʘʤʝʥʪʠʨʫʶ-

ʱʠʤʠ ʜʝʷʪʝʣʴʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʘ, ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ 

ʦʙʝʩʧʝʯʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦʡ ʜʦʩʪʘʚʢʠ ʛʨʫʟʘ [1ï3]. ʇʨʠ ʵʪʦʤ ʢ ʦʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʚ 

ʵʪʦʡ ʦʙʣʘʩʪʠ ʦʪʥʦʩʷʪʩʷ ʩʦʭʨʘʥʥʦʩʪʴ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʴ ʜʦʩʪʘʚʢʠ ʛʨʫʟʘ. 

ʉʪʘʥʜʘʨʪʥʘʷ ʥʦʤʝʥʢʣʘʪʫʨʘ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʛʨʫʟʦʚʳʭ ʧʝʨʝʚʦʟʦʢ ʠ ʠʭ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦ ʩʦʭʨʘʥʥʦʩʪʠ ʛʨʫʟʦʚ, ʦʧʨʝʜʝʣʝʥʘ ɻʆʉʊ ʈ 51005-96 çʋʩʣʫʛʠ 

ʪʨʘʥʩʧʦʨʪʥʳʝ. ɻʨʫʟʦʚʳʝ ʧʝʨʝʚʦʟʢʠ. ʅʦʤʝʥʢʣʘʪʫʨʘ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘè [2]. 

ʉʪʘʥʜʘʨʪ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʥʦʤʝʥʢʣʘʪʫʨʫ ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʛʨʫ-

ʟʦʚʳʭ ʧʝʨʝʚʦʟʦʢ ʚʩʝʤʠ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʘ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ 

ʧʦ ʚʳʙʦʨʫ ʪʝʭ ʠʣʠ ʠʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʮʝʣʷʤʠ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ 

ʛʨʫʟʦʚʳʭ ʧʝʨʝʚʦʟʦʢ ʠ ʟʘʜʘʯʘʤʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦ-

ʪʨʝʙʠʪʝʣʝʡ ʠ ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ. ʇʨʠ ʵʪʦʤ ʩʪʘʥʜʘʨʪʦʤ ʦʙʫʩʣʦʚʣʝʥʦ, ʯʪʦ 

ʥʦʨʤ ,r ʢʦʥʢʨʝʪʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʠ ʤʝʪʦʜʳ ʠʭ ʦʮʝʥʢʠ ʜʦʣʞʥʳ ʙʳʪʴ 

ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ ʢʘʞʜʦʛʦ ʚʠʜʘ ʪʨʘʥʩʧʦʨʪʘ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ 

ʥʘ ʛʨʫʟʦʚʳʝ ʧʝʨʝʚʦʟʢʠ, ʫʪʚʝʨʞʜʘʝʤʳʝ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʧʦʨʷʜʢʝ. 

ʆʜʥʘʢʦ ʦʪʨʘʩʣʝʚʳʝ ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ (ʩʪʘʥʜʘʨʪʳ, ʤʝʪʦʜʠʢʠ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʜʨ.) ʚ ʨʘʟʚʠʪʠʝ ɻʆʉʊ ʈ 51005-96 ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʥʝ ʧʨʠʥʷʪʳ 

ʥʠ ʥʘ ʦʜʥʦʤ ʚʠʜʝ ʪʨʘʥʩʧʦʨʪʘ ʩʪʨʘʥʳ. 

ɺ ʧʨʘʚʠʣʘʭ ʧʝʨʝʚʦʟʦʢ ʛʨʫʟʦʚ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʩʦʭʨʘʥʥʦʩʪʠ ʧʝʨʝʚʦ-

ʟʠʤʦʛʦ ʛʨʫʟʘ ʫʯʠʪʳʚʘʪʴ ʥʦʨʤʳ ʝʩʪʝʩʪʚʝʥʥʦʡ ʫʙʳʣʠ (ʅɽʋ) [6]. ʅɽʋ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ 

ʧʨʦʮʝʥʪʘʭ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʡ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦʪʝʨʠ ʛʨʫʟʘ ʧʨʠ ʧʝʨʝʚʦʟʢʝ, ʟʘ ʢʦʪʦʨʳʝ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 61, 2019 ʛ. 

ʈʘʟʜʝʣ IV. ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ʧʝʨʝʚʦʟʯʠʢ ʥʝ ʥʝʩʝʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ. ɺ ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠʤʝʶʪʩʷ ʤʝʪʦʜʠ-

ʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʨʘʟʤʝʨʦʚ ʠ ʧʦʨʷʜʢʫ ʫʯʝʪʘ ʧʦʪʝʨʴ ʛʨʫʟʦʚ, ʘ ʧʦ ʪʘʢʠʤ 

ʧʦʢʘʟʘʪʝʣʷʤ ʩʦʭʨʘʥʥʦʩʪʠ ʛʨʫʟʦʚ, ʢʘʢ ʧʨʦʧʘʞʘ ʠ ʟʘʛʨʷʟʥʝʥʠʝ; ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘ-

ʮʠʡ ʚ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʝʪ. 

ʀʟ ʦʙʱʝʛʦ ʧʝʨʝʯʥʷ ʜʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʟʣʠʯʥʳʤʠ ʫʯʝʥʳʤʠ (ɸʨʠʩʪʦʚʳʤ ɸ.ʄ., 

ʉʪʦʷʥʦʤ ʂ.ʂ., ʉʦʣʦʚʴʝʚʦʡ ʆ.ʀ., ʉʦʣʦʚʴʝʚʦʡ ɽ.ɸ., ɸʙʨʘʤʦʚʦʡ ɽ.ʈ., ʄʘʞʘʞʠʭʦʚʳʤ 

ɸ.ɸ., ʄʠʪʨʦʬʘʥʦʚʳʤ ʉ.ɺ., ʂʦʚʘʣʝʚʦʡ ɽ.ʅ., ɹʘʙʫʨʠʥʳʤ ɺ.ɸ., ʄʠʥʝʝʚʳʤ ʉ.ʂ., ɹʘʙʫʨʠ-

ʥʦʡ ʂ.ʈ., ʂʦʚʘʣʝʚʳʤ ɽ.ʅ., ɺʦʜʘʭʦʚʦʡ ɺ.ɸ., ʀʚʘʥʦʚʦʡ ʉ.ɺ. ʠ ʜʨ.) ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʦʪ-

ʜʝʣʴʥʳʝ ʢʨʠʪʝʨʠʠ ʢʘʯʝʩʪʚʘ, ʥʦ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʦʙʱʝʡ ʥʦʤʝʥ-

ʢʣʘʪʫʨʝ, ʫʢʘʟʘʥʥʦʡ ʚ ʩʪʘʥʜʘʨʪʝ, ʥʝ ʚʩʪʨʝʯʘʝʪʩʷ [4ï7]. 

ɸʥʘʣʠʟ ʘʥʛʣʦʷʟʳʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦ ʪʝʤʘʪʠʢʝ ʢʘʯʝʩʪʚʘ ʧʝʨʝʚʦʟʦʢ ʛʨʫʟʦʚ [8ï15], 

ʧʦʢʘʟʘʣ ʥʝʜʦʩʪʘʪʦʯʥʫʶ ʩʪʝʧʝʥʴ ʧʨʦʨʘʙʦʪʢʠ ʧʨʦʙʣʝʤʘʪʠʢʠ ʩʦʭʨʘʥʥʦʩʪʠ ʛʨʫʟʦʚ ʠ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ. ʊʘʢʞʝ ʚ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʘʚʪʦʨʘʤʠ ʥʘʫʯʥʦ-ʠʩ-

ʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪʘʭ ʫʯʝʥʳʭ, ʢʘʢ ʠ ʚ ʚʳʰʝʨʘʩʩʤʦʪʨʝʥʥʳʭ ʧʫʙʣʠʢʘʮʠʷʭ (ʩʪʘʪʴʷʭ), 

ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʘʥʜʘʨʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʭʨʘʥʥʦʩʪʠ ʧʝʨʝʚʦʟʢʠ 

ʛʨʫʟʦʚ ʥʝ ʧʨʝʜʩʪʘʚʣʝʥ ʢʦʤʧʣʝʢʩʥʦ. 

ʇʦʵʪʦʤʫ ʥʘʫʯʥʳʝ ʨʘʙʦʪʳ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʘʢʪʫʘʣʴʥʳ. ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥ ʨʘʟʨʘ-

ʙʦʪʘʥʥʳʡ ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʘʥʜʘʨʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʭʨʘʥʥʦʩʪʠ ʧʝ-

ʨʝʚʦʟʢʠ ʛʨʫʟʦʚ. 

ʉʪʘʥʜʘʨʪʦʤ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʯʝʪʳʨʝʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ ʦʮʝʥʢʠ ʩʦʭʨʘʥ-

ʥʦʩʪʠ ʧʝʨʝʚʦʟʢʠ ʛʨʫʟʦʚ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 1. 

 

 

ʈʠʩ. 1. ʉʪʘʥʜʘʨʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʭʨʘʥʥʦʩʪʠ ʧʝʨʝʚʦʟʢʠ ʛʨʫʟʦʚ 

ʇʝʨʝʚʦʟʢʘ ʛʨʫʟʦʚ ʙʝʟ ʧʦʪʝʨʴ ʠ ʩ ʫʯʸʪʦʤ ʧʦʪʝʨʴ 

ɿʘʜʘʯʘ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʧʝʨʝʚʦʟʢʠ ʛʨʫʟʦʚ ʙʝʟ ʧʦʪʝʨʴ ʠ ʩ ʫʯʝʪʦʤ ʧʦʪʝʨʴ ʤʦ-

ʞʝʪ ʙʳʪʴ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠ ʦʙʫʩʣʦʚʣʝʥʘ ʠ ʫʩʧʝʰʥʦ ʨʝʰʘʪʴʩʷ ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ, 

ʢʦʛʜʘ: ʧʝʨʝʚʦʟʷʪʩʷ ʧʘʨʪʠʠ ʦʜʥʦʨʦʜʥʦʛʦ ʛʨʫʟʘ; ʠʤʝʝʪʩʷ ʦʧʨʝʜʝʣʸʥʥʘʷ ʣʠʥʠʷ ʠʣʠ ʣʠʥʠʠ 

(ʤʘʨʰʨʫʪʳ) ʧʝʨʝʚʦʟʢʠ ʧʘʨʪʠʡ ʦʜʥʦʨʦʜʥʦʛʦ ʛʨʫʟʘ; ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʧʘʨʪʠʡ ʦʜʥʦʨʦʜʥʦʛʦ 

ʛʨʫʟʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʜʥʦʪʠʧʥʳʝ ʧʝʨʝʚʦʟʦʯʥʳʝ ʩʨʝʜʩʪʚʘ; ʦʙʫʩʣʦʚʣʝʥʳ ʜʦʛʦʚʦʨʦʤ ʧʝʨʝ-

ʚʦʟʢʠ ʦʧʨʝʜʝʣʝʥʥʳʝ ʥʦʨʤʳ ʝʩʪʝʩʪʚʝʥʥʦʡ ʫʙʳʣʠ (ʥʘʚʘʣʦʯʥʳʝ, ʥʘʩʳʧʥʳʝ ʠ ʩʢʦʨʦʧʦʨʪʷ-

ʱʠʝʩʷ ʛʨʫʟʳ); ʦʪʛʨʫʟʢʘ ʧʘʨʪʠʡ ʦʜʥʦʨʦʜʥʦʛʦ ʛʨʫʟʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ 

ʧʫʥʢʪʘ ʦʪʧʨʘʚʣʝʥʠʷ, ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ ʩʧʦʩʦʙʦʤ ʠ ʦʜʥʦʪʠʧʥʳʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʨʝʜ-

ʩʪʚʘʤʠ; ʚʳʛʨʫʟʢʘ ʧʘʨʪʠʡ ʛʨʫʟʘ ʠʟ ʧʝʨʝʚʦʟʦʯʥʳʭ ʩʨʝʜʩʪʚ ʚ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʧʫʥʢʪʝ ʥʘʟʥʘ-

ʯʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ ʩʧʦʩʦʙʦʤ ʠ ʩʨʝʜʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʦʪ-

ʣʠʯʥʳʤʠ, ʯʝʤ ʚ ʧʫʥʢʪʝ ʦʪʧʨʘʚʣʝʥʠʷ. 

ɸʚʪʦʨʘʤʠ ʧʨʝʜʣʘʛʘʶʪʩʷ ʩʪʘʥʜʘʨʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʝʨʝʚʦʟʢʠ ʛʨʫʟʦʚ ʙʝʟ ʧʦʪʝʨʴ ʠ ʩ 

ʫʯʸʪʦʤ ʧʦʪʝʨʴ ʚ ʩʣʝʜʫʶʱʠʭ ʦʙʦʟʥʘʯʝʥʠʷʭ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 2. 



ʊʝʣʝʛʠʥ ɸ.ʀ., ʅʠʯʠʧʦʨʫʢ ɸ.ʆ., ɻʦʥʯʘʨʦʚʘ ʅ.ɺ. 
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ʈʠʩ. 2. ʉʪʘʥʜʘʨʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʝʨʝʚʦʟʦʢ ʛʨʫʟʦʚ  

ʙʝʟ ʧʦʪʝʨʴ ʠ ʩ ʫʯʝʪʦʤ ʧʦʪʝʨʴ 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʧʨʘʚʠʣʘʭ ʧʝʨʝʚʦʟʦʢ ʛʨʫʟʦʚ ʥʘ ʚʩʝʭ ʚʠʜʘʭ ʪʨʘʥʩʧʦʨʪʘ ʦʙʱʝʛʦ ʧʦʣʴʟʦ-

ʚʘʥʠʷ ʧʨʠʚʦʜʷʪʩʷ ʥʦʨʤʘʪʠʚʥʳʝ ʟʥʘʯʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʫʙʳʣʠ ʥʘʚʘʣʦʯʥʳʭ, ʥʘʩʳʧʥʳʭ 

ʠ ʩʢʦʨʦʧʦʨʪʷʱʠʭʩʷ ʛʨʫʟʦʚ ʚ ʧʨʦʮʝʥʪʘʭ ʢ ʤʘʩʩʝ ʧʝʨʝʚʝʟʝʥʥʳʭ ʧʘʨʪʠʡ. ʇʨʠ ʵʪʦʤ ʩʨʝʜʥʠʝ 

ʧʦʪʝʨʠ ʛʨʫʟʘ (
ʬ

ʧʛʉʇ ) ʧʨʠ ʧʝʨʝʚʦʟʢʝ ʧʘʨʪʠʡ ʦʜʥʦʨʦʜʥʦʛʦ ʛʨʫʟʘ (m1, m2, é, mi, é, mn) 

ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʨʝʢʦʤʝʥʜʫʝʤʦʤʫ ʥʘʤʠ ʚʳʨʘʞʝʥʠʶ: 

ʌ ʌ ʌ ʌ
ʬ

m1 m2 mi mn
ʧʛ

ʬ

ʧʛ

ʇ ʇ ... ʇ ... ʇ
ʉʇ

N

+ + + + +
= , ʢʛ/ʧʘʨʪʠʶ,   (1) 

ʛʜʝʌ ʌ ʌ ʌ

m1 m2 mi mn
ʇ ,ʇ ,ʇ ,ʇ ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʬʘʢʪʠʯʝʩʢʠʝ ʧʦʪʝʨʠ ʚ ʧʝʨʝʚʝʟʝʥʥʳʭ ʧʘʨʪʠʷʭ 

ʦʜʥʦʨʦʜʥʦʛʦ ʛʨʫʟʘ, ʢʛ; 
ʬ

ʧʛ
N  ï ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʚʝʟʝʥʥʳʭ ʧʘʨʪʠʡ ʛʨʫʟʘ (ʧʦ ʪʨʘʥʩʧʦʨʪʥʳʤ, ʪʦʚʘʨʥʦ-ʪʨʘʥʩʧʦʨʪ-

ʥʳʤ ʥʘʢʣʘʜʥʳʤ), ʝʜ. 

 

ʇʦʢʘʟʘʪʝʣʴ çʋʜʝʣʴʥʳʝ ʧʦʪʝʨʠ ʛʨʫʟʘ ʧʨʠ ʧʝʨʝʚʦʟʢʝè ʜʣʷ ʧʘʨʪʠʡ ʦʜʥʦʨʦʜʥʦʛʦ ʛʨʫʟʘ 

( ʬ

ʧʛ
ʋʇ ) ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʨʘʩʩʯʠʪʳʚʘʪʴ ʧʦ ʧʨʝʜʣʘʛʘʝʤʦʡ ʘʚʪʦʨʘʤʠ ʩʪʘʪʴʠ ʬʦʨʤʫʣʝ: 

ʬ ʬ ʬ ʬ

ʬ m1 m2 mi mn

ʧʛ ʬ ʬ ʬ ʬ

m1 m2 mi mn

ʇ ʇ ... ʇ ... ʇ
ʋʇ

G G ... G ... G

+ + + + +
=

+ + + + +
, ʢʛ/ʪ.,   (2) 

ʛʜʝ ʌ ʌ ʌ ʌ

m1 m2 mi mn
G ,G ,G ,G ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʤʘʩʩʘ ʥʝʪʪʦ ʛʨʫʟʘ ʚ ʧʝʨʝʚʝʟʝʥʥʳʭ ʧʘʨʪʠʷʭ (ʧʦ 

ʪʨʘʥʩʧʦʨʪʥʳʤ, ʪʦʚʘʨʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʤ ʥʘʢʣʘʜʥʳʤ), ʪ. 

ʋʜʝʣʴʥʘʷ ʩʪʦʠʤʦʩʪʴ ʧʦʪʝʨʴ ʛʨʫʟʘ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ( ʬ

ʧʛ
ʋʉ ) ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝ-

ʣʝʥʘ ʧʦ ʩʣʝʜʫʶʱʝʤʫ ʚʳʨʘʞʝʥʠʶ: 

ʬ ʬ ʬ ʬ

ʬ m1 m1 m2 m2 mi mi mn mn

ʧʛ ʬ ʬ ʬ ʬ

m1 m2 mi mn

ʇ ʉ ʇ ʉ ... ʇ ʉ ... ʇ ʉ
ʋʉ

G G ... G ... G

Ö + Ö + + Ö + + Ö
=

+ + + + +

, ʨʫʙ/ʪ,  (3) 

ʛʜʝ 
m1 m2 mi mn
ʉ ,ʉ ,ʉ ,ʉï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʪʦʠʤʦʩʪʴ ʧʝʨʝʚʝʟʝʥʥʦʛʦ ʛʨʫʟʘ ʚ ʧʘʨʪʠʷʭ, 

ʨʫʙ/ʢʛ. 

 

ʂʦʣʠʯʝʩʪʚʦ ʧʘʨʪʠʡ ʛʨʫʟʘ, ʜʦʩʪʘʚʣʝʥʥʳʭ ʙʝʟ ʧʦʪʝʨʴ (
ʙʧ

i

i 1

m
=

ä ) , ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʢʘʢ: 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 61, 2019 ʛ. 
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ʙʧ ʙʧ ʙʧ ʙʧ ʙʧ

i 1 2 i n

i 1

m m m ... m ... m
=

= + + + + +ä , ʝʜ.,   (4) 

ʛʜʝ ʙʧ ʙʧ ʙʧ ʙʧ

1 2 i n
m , m , m , m  ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʘʨʪʠʠ ʦʜʥʦʨʦʜʥʦʛʦ ʛʨʫʟʘ, ʜʦʩʪʘʚʣʝʥʥʳʝ ʙʝʟ 

ʝʛʦ ʧʦʪʝʨʴ, ʝʜ. 

 

ʊʘʢʞʝ ʥʘʤʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʧʨʝʜʝʣʷʪʴ ʧʨʦʮʝʥʪ ʧʘʨʪʠʡ ʛʨʫʟʘ, ʜʦʩʪʘʚʣʝʥʥʳʭ ʙʝʟ ʝʛʦ 

ʧʦʪʝʨʴ (ʙʧ

ʧʛ
ʇ ): 

ʙʧ

i
ʙʧ i 1

ʧʛ ʬ

ʧʛ

m

ʇ 100,%
N

== Ö

ä
   (5) 

ʂʦɻʬʬʠʮʠʝʥʪ ʩʥʠʞʝʥʠʷ ʧʦʪʝʨʴ ʛʨʫʟʘ ʧʨʠ ʧʝʨʝʚʦʟʢʝ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥ, ʝʩʣʠ 

ʙʫʜʝʪ ʧʨʦʚʦʜʠʪʴʩʷ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʟʘ ʢʘʢʦʡ-ʪʦ ʧʨʦʰʝʜʰʠʡ ʧʝʨʠʦʜ. ʇʨʠʯʝʤ 

ʩʨʘʚʥʝʥʠʝ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʢʘʢ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ 

ʬʦʨʤʝ (ʢʛ/ʪ), ʚ ʩʪʦʠʤʦʩʪʥʦʡ ʬʦʨʤʝ (ʨʫʙ/ʪ), ʘ ʪʘʢʞʝ ʚ ʧʨʦʮʝʥʪʘʭ (ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʩʪʘʥ-

ʜʘʨʪʦʤ). 

ʉʪʘʥʜʘʨʪʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʩʥʠʞʝʥʠʷ ʧʦʪʝʨʴ ʛʨʫʟʘ ʧʨʠ ʧʝʨʝʚʦʟʢʝ (
ʩʥ

ʧʛm
ʂ ) ʧʨʝʜʩʪʘ-

ʚʠʤ ʩʣʝʜʫʶʱʠʤ ʚʳʨʘʞʝʥʠʝʤ:  

ʬ ʬ

ʩʥ m m

ʧʛm ʬ

mʙ

ʋʇ ʋʇ
ʂ 100,%

ʋʇ

a d
-

= Ö    (6) 

ʌ

m
ʋʇ

a
 ï ʫʜʝʣʴʥʳʝ ʧʦʪʝʨʠ ʛʨʫʟʘ ʚ a-ʡ ʠʣʠ a-ʭ ʧʘʨʪʠʷʭ, ʢʛ/ʪ; 

ʌ

m
ʋʇ

d
ï ʫʜʝʣʴʥʳʝ ʧʦʪʝʨʠ ʛʨʫʟʘ ʚ d-ʡ ʠʣʠ d-ʭ ʧʘʨʪʠʷʭ, ʢʛ/ʪ ( ʌ

m
ʋʇ

a
ι ʌ

m
ʋʇ

d
, ʧʝʨʝʚʦʟʢʘ 

ʧʘʨʪʠʠ ʌ

m
ʋʇ

a
 ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʘʥʴʰʝ, ʯʝʤ ʌ

m
ʋʇ

d
). 

 

ʂʦʵʬʬʠʮʠʝʥʪ ʩʥʠʞʝʥʠʷ ʩʪʦʠʤʦʩʪʠ ʧʦʪʝʨʴ ʛʨʫʟʘ ʧʨʠ ʧʝʨʝʚʦʟʢʝ (
ʩʥ

ʧʛʩ
ʂ ), ʩʣʝʜʫʝʪ ʨʘʩ-

ʩʯʠʪʳʚʘʪʴ ʧʦ ʬʦʨʤʫʣʝ: 

ʬ ʬ

ʩʥ m m

ʧʛʩ ʬ

mʙ

ʋC ʋC
ʂ 100,%

ʋC

a d
-

= Ö ,   (7) 

ʛʜʝ 
ʩʥ

ʧʛʩ
ʂ ï ʢʦʵʬʬʠʮʠʝʥʪ ʩʥʠʞʝʥʠʷ ʩʪʦʠʤʦʩʪʠ ʧʦʪʝʨʴ ʛʨʫʟʘ ʧʨʠ ʧʝʨʝʚʦʟʢʝ, %; ʧʨʠ ʫʩʣʦ-

ʚʠʠ ʌ
m

ʋC
a
ι ʌ

m
ʋC

d
.  

ʇʝʨʝʚʦʟʢʘ ʛʨʫʟʦʚ ʙʝʟ ʧʦʚʨʝʞʜʝʥʠʡ ʠ ʩ ʫʯʸʪʦʤ ʧʦʚʨʝʞʜʝʥʠʡ 

ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʦʧʨʝʜʝʣʝʥʠʷ ʜʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʦʙʦ-

ʟʥʘʯʠʤ ʩʪʘʥʜʘʨʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʝʨʝʚʦʟʢʠ ʧʘʨʪʠʡ ʛʨʫʟʘ ʙʝʟ ʧʦʚʨʝʞʜʝʥʠʡ ʠ ʩ ʫʯʸʪʦʤ 

ʧʦʚʨʝʞʜʝʥʠʡ, ʯʪʦ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 3. 

 



ʊʝʣʝʛʠʥ ɸ.ʀ., ʅʠʯʠʧʦʨʫʢ ɸ.ʆ., ɻʦʥʯʘʨʦʚʘ ʅ.ɺ. 
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ʈʠʩ. 3. ʉʪʘʥʜʘʨʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʝʨʝʚʦʟʦʢ ʛʨʫʟʦʚ ʙʝʟ ʧʦʚʨʝʞʜʝʥʠʡ  

ʠ ʩ ʫʯʸʪʦʤ ʧʦʚʨʝʞʜʝʥʠʡ 

ɼʦʣʶ ʧʘʨʪʠʡ ʛʨʫʟʘ, ʧʨʠʚʝʟʝʥʥʳʭ ʙʝʟ ʧʦʚʨʝʞʜʝʥʠʡ, ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʣʝʜʫʶʱʠʤ 

ʚʳʨʘʞʝʥʠʝʤ: 

ʙʧ ʙʧ ʙʧ

ʙʧ ʢ ʝ

ʧʛ ʬ

ʧʛ

m m ... m
ɼ

N

a
+ + +

= , ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʝʜʠʥʠʮʳ   (8) 

ʠʣʠ 
ʙʧ ʙʧ ʙʧ

ʙʧ ʢ ʝ

ʧʛ ʬ

ʧʛ

m m ... m
ɼ 100,%

N

a
+ + +

= Ö ,   (9) 

ʛʜʝ ʙʧ ʙʧ ʙʧ

ʢ ʝ
m , m , m

a
ï ʧʘʨʪʠʠ ʛʨʫʟʘ, ʧʝʨʝʚʝʟʝʥʥʳʝ ʙʝʟ ʝʛʦ ʧʦʚʨʝʞʜʝʥʠʷ. 

 

ʋʜʝʣʴʥʳʡ ʫʱʝʨʙ ʚ ʧʘʨʪʠʷʭ ʛʨʫʟʘ ʦʪ ʧʦʚʨʝʞʜʝʥʠʡ, ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ʧ ʧ ʧ

ʧ mʘ mʙ mʚ

ʧʛ ʬ ʬ ʬ

mʘ mʙ mʚ

ʋ ʋ ... ʋ
ʉʋ

G G ... G

+ + +
=

+ + +

, ʨʫʙ/ʪ,   (10) 

ʛʜʝ
ʧ ʧ ʧ

mʘ mʙ mʚ
ʋ ,ʋ ,ʋï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʱʝʨʙ ʦʪ ʧʦʚʨʝʞʜʝʥʠʷ ʛʨʫʟʘ ʚ ʧʝʨʝʚʝʟʝʥʥʳʭ ʧʘʨ-

ʪʠʷʭ, ʨʫʙ.;  
ʌ ʌ ʌ

mʘ mʙ mʚ
G ,G ,G ï ʤʘʩʩʘ ʛʨʫʟʘ ʚ ʧʘʨʪʠʷʭ (ʧʦ ʥʘʢʣʘʜʥʳʤ, ʪʦʚʘʨʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʤ ʥʘʢʣʘʜ-

ʥʳʤ), ʪ. 

ʉʨʝʜʥʠʝ ʠʟʜʝʨʞʢʠ ʚ ʧʝʨʝʚʝʟʝʥʥʳʭ ʧʘʨʪʠʷʭ ʦʪ ʧʦʚʨʝʞʜʝʥʠʷ ʛʨʫʟʘ (
ʧ

ʧʛʀʅ ) ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ: 

ʧ ʧ ʧ
ʧ

mʘ mʙ mʚ
ʧʛ

ʬʧ

ʧʛ

ʀ ʀ ... ʀ
ʀʅ

N

+ + +
=

ä
, ʨʫʙ/ʧʘʨʪʠʷ,   (11) 

ʛʜʝ ʧ ʧ ʧ

mʘ mʙ mʚ
ʀ ,ʀ ,ʀï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʟʜʝʨʞʢʠ ʚ ʧʝʨʝʚʝʟʝʥʥʳʭ ʧʘʨʪʠʷʭ ʦʪ ʧʦʚʨʝʞʜʝʥʠʷ 

ʛʨʫʟʘ, ʨʫʙ.;  
ʬʧ

ʧʛ
Nä ï ʢʦʣʠʯʝʩʪʚʦ ʬʘʢʪʠʯʝʩʢʠ ʧʝʨʝʚʝʟʝʥʥʳʭ ʧʘʨʪʠʡ ʛʨʫʟʘ ʩ ʝʛʦ ʧʦʚʨʝʞʜʝʥʠʝʤ, ʝʜ. 

ʇʝʨʝʚʦʟʢʘ ʛʨʫʟʦʚ ʩ ʧʨʦʧʘʞʝʡ 

ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʧʝʨʝʚʦʟʢʠ ʧʘʨʪʠʡ ʛʨʫʟʘ ʩ ʧʨʦʧʘʞʝʡ 

ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʚʚʝʜʝʤ ʦʙʦʟʥʘʯʝʥʠʷ ʩʪʘʥʜʘʨʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʯʪʦ ʚʠʜʥʦ ʥʘ 

ʨʠʩ. 4. 
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ʈʠʩ. 4. ʉʪʘʥʜʘʨʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʝʨʝʚʦʟʢʠ ʛʨʫʟʦʚ ʩ ʧʨʦʧʘʞʝʡ 

ʉʨʝʜʥʠʝ ʠʟʜʝʨʞʢʠ ʚ ʧʘʨʪʠʷʭ ʦʪ ʥʝʩʦʭʨʘʥʥʦʡ ʧʝʨʝʚʦʟʢʠ (ʧʨʦʧʘʞʠ ʛʨʫʟʘ) (
ʧʨ

ʧʛʉʅ ) 

ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʨʝʢʦʤʝʥʜʫʝʤʦʤʫ ʥʘʤʠ ʚʳʨʘʞʝʥʠʶ: 

ʧʨ ʧʨ ʧʨ
ʧʨ

mʢ mʣ mʟ
ʧʛ

ʬʧʨ

ʧʛ

ʅ ʅ ... ʅ
ʉʅ

N

+ + +
=

ä
, ʨʫʙ/ʧʘʨʪʠʷ,   (12) 

ʛʜʝ 
ʧʨ ʧʨ ʧʨ

mʢ mʣ mʟ
ʅ ,ʅ ,ʅï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʟʜʝʨʞʢʠ ʚ ʧʘʨʪʠʷʭ ʦʪ ʧʨʦʧʘʞʠ ʛʨʫʟʘ, ʨʫʙ;  

ʬʧʨ

ʧʛ
Nä ï ʢʦʣʠʯʝʩʪʚʦ ʧʘʨʪʠʡ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʧʘʣ ʛʨʫʟ, ʝʜ. 

 

ɼʦʣʷ ʧʨʦʧʘʞʠ ʛʨʫʟʘ ʧʨʠ ʧʝʨʝʚʦʟʢʝ ʤʦʞʥʦ ʨʘʩʩʯʠʪʳʚʘʪʴ ʧʦ ʧʨʝʜʣʘʛʘʝʤʦʡ ʘʚʪʦʨʘʤʠ 

ʬʦʨʤʫʣʝ: 
ʧʨ ʧʨ ʧʨ

ʧʨ mʢ mʣ mʟ

ʧʛ ʬʧʨ

ʧʛ

ɼ ɼ ... ɼ
ɼ 100,%

G

+ + +
= Ö

ä
 ,   (13) 

ʛʜʝ ʧʨ ʧʨ ʧʨ

mʢ mʣ mʟ
ɼ ,ɼ ,ɼï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʧʘʚʰʝʛʦ ʛʨʫʟʘ ʚ ʧʝʨʝʚʝʟʝʥʥʳʭ ʧʘʨ-

ʪʠʷʭ, ʪ;  
ʬʧʨ

ʧʛ
Gä ï ʦʙʱʘʷ ʤʘʩʩʘ ʧʝʨʝʚʝʟʝʥʥʦʛʦ ʛʨʫʟʘ ʚ ʧʘʨʪʠʷʭ, ʛʜʝ ʧʨʦʧʘʣʘ ʯʘʩʪʴ ʛʨʫʟʘ (ʧʦ 

ʥʘʢʣʘʜʥʳʤ ʠʣʠ ʪʦʚʘʨʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʤ ʥʘʢʣʘʜʥʳʤ), ʪ. 

 

ʋʜʝʣʴʥʳʡ ʫʱʝʨʙ ʦʪ ʧʨʦʧʘʞʠ ʛʨʫʟʘ: 

ʧʨ ʧʨ ʧʨ

ʧʨ mʢ mʣ mʟ

ʧʛ ʬʧʨ

ʧʛ

ʋ ʋ ... ʋ
ʋʋ

G

+ + +
=

ä
, ʨʫʙ/ʪ,   (14) 

ʛʜʝ 
ʧʨ ʧʨ ʧʨ

mʢ mʣ mʟ
ʋ ,ʋ ,ʋï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʱʝʨʙ ʦʪ ʧʨʦʧʘʞʠ ʛʨʫʟʘ ʚ ʵʪʠʭ ʧʘʨʪʠʷʭ, ʨʫʙ. 

 

ʇʝʨʝʚʦʟʢʘ ʛʨʫʟʘ ʩ ʟʘʛʨʷʟʥʝʥʠʝʤ 

ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʧʝʨʝʚʦʟʢʠ ʧʘʨʪʠʡ ʛʨʫʟʘ ʩ ʟʘʛʨʷʟʥʝ-

ʥʠʝʤ ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʚʚʝʜʝʤ ʦʙʦʟʥʘʯʝʥʠʷ ʩʪʘʥʜʘʨʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 5. 



ʊʝʣʝʛʠʥ ɸ.ʀ., ʅʠʯʠʧʦʨʫʢ ɸ.ʆ., ɻʦʥʯʘʨʦʚʘ ʅ.ɺ. 
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ʈʠʩ. 5. ʉʪʘʥʜʘʨʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʝʨʝʚʦʟʢʠ ʛʨʫʟʘ ʩ ʟʘʛʨʷʟʥʝʥʠʝʤ 

ʂʦʵʬʬʠʮʠʝʥʪ ʟʘʛʨʷʟʥʝʥʠʷ ʛʨʫʟʘ ʧʨʠ ʧʝʨʝʚʦʟʢʝ (
ʟʛʨ

ʧʛ
ʂ ) ʧʨʝʜʩʪʘʚʣʝʥ ʩʣʝʜʫʶʱʠʤ ʚʳ-

ʨʘʞʝʥʠʝʤ: 

ʟʛʨ ʟʛʨ ʟʛʨ

ʟʛʨ mʘ mʙ mʚ

ʧʛ ʬ ʬ ʬ ʬ

m1 m2 mi mn

G G ... G
ʂ 100,%

G G ... G ... G

D +D + +D
= Ö

+ + + + +

,  (15) 

ʛʜʝ ʟʛʨ ʟʛʨ ʟʛʨ

mʘ mʙ mʚ
G , G , GD D D ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʤʘʩʩʘ ʟʘʛʨʷʟʥʝʥʥʦʛʦ ʛʨʫʟʘ ʚ ʧʝʨʝʚʝʟʝʥʥʳʭ ʧʘʨ-

ʪʠʷʭ, ʪ. 

 

ɼʦʣʶ ʛʨʫʟʘ, ʥʝ ʧʨʠʥʷʪʫ  ʁʛʨʫʟʦʧʦʣʫʯʘʪʝʣʝʤ ʧʦʩʣʝ ʝʛʦ ʧʨʦʚʝʨʢʠ, ʠʟ-ʟʘ ʟʘʛʨʷʟʥʝʥʠʷ 

(
ʟʛʨ

ʧʛ
ɼ ), ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʩʩʯʠʪʳʚʘʪʴ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ: 

ʟʛʨ ʟʛʨ ʟʛʨ

m m mʟʛʨ

ʧʛ ʬ ʬ ʬ ʬ

m1 m2 mi mn

q q ... q
ɼ 100,%

G G ... G ... G

a b d
D +D + +D

= Ö
+ + + + +

,  (16)  

ʛʜʝʟʛʨ ʟʛʨ ʟʛʨ

m m m
q , q , q
a b d

D D Dï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʤʘʩʩʘ ʟʘʛʨʷʟʥʝʥʥʦʛʦ ʛʨʫʟʘ, ʥʝ ʧʨʠʥʷʪʘʷ ʛʨʫʟʦʧʦ-

ʣʫʯʘʪʝʣʝʤ, ʪ. 

 

ɽʩʣʠ ʜʦʣʷ ʬʘʢʪʠʯʝʩʢʠʭ ʧʦʩʪʦʨʦʥʥʠʭ ʧʨʠʤʝʩʝʡ ʚ ʛʨʫʟʝ ( ʧʧʨ

ʧʛ
ɼ ), ʥʘʭʦʜʠʪʩʷ ʚ ʜʦʧʫ-

ʩʪʠʤʳʭ ʧʨʝʜʝʣʘʭ ʧʦ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʤ ʜʦʢʫʤʝʥʪʘʤ, ʜʝʡʩʪʚʫʶʱʠʤ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 

[1ï7] (ʪʨʘʥʩʧʦʨʪʥʳʤ ʫʩʪʘʚʘʤ ʠ ʢʦʜʝʢʩʘʤ, ʧʨʘʚʠʣʘʤ ʧʝʨʝʚʦʟʦʢ ʥʘ ʦʪʜʝʣʴʥʳʭ ʚʠʜʘʭ 

ʪʨʘʥʩʧʦʨʪʘ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ, ʥʘʮʠʦʥʘʣʴʥʳʤ ʩʪʘʥʜʘʨʪʘʤ ʠ ʜʨ.), ʪʦ ʜʣʷ ʨʘʩʯʝʪʘ ʜʘʥʥʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ ʥʘʤʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝʜʫʶʱʝʝ ʚʳʨʘʞʝʥʠʝ: 

ʧʧʨ ʧʧʨ ʧʧʨ

ʧʧʨ mk mʣ mʩ

ʧʛ ʬ ʬ ʬ ʬ

m1 m2 mi mn

q q ... q
ɼ 100,%

G G ... G ... G

D +D + +D
= Ö

+ + + + +

,   (17) 

ʛʜʝʧʧʨ ʧʧʨ ʧʧʨ

mʢ mʣ mʩ
q , q , qD D D ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʤʘʩʩʘ ʬʘʢʪʠʯʝʩʢʠʭ ʧʦʩʪʦʨʦʥʥʠʭ ʧʨʠʤʝʩʝʡ ʚ 

ʧʘʨʪʠʷʭ ʧʝʨʝʚʝʟʝʥʥʦʛʦ ʛʨʫʟʘ, ʪ. 

 

ʇʨʝʜʣʘʛʘʝʤʳʡ ʘʚʪʦʨʘʤʠ ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʭʨʘʥʥʦ-

ʩʪʠ ʧʝʨʝʚʦʟʢʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʦʪʨʘʩʣʝʚʳʭ ʩʪʘʥʜʘʨʪʘʭ, ʧʨʘʚʠʣʘʭ ʧʝʨʝʚʦʟʢʠ 

ʛʨʫʟʦʚ, ʘ ʪʘʢʞʝ ʚ ʩʪʘʥʜʘʨʪʘʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʠʭ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʚ ʜʦʛʦʚʦʨʥʳʭ ʦʪʥʦʰʝʥʠʷʭ ʩ ʛʨʫʟʦʦʪʧʨʘʚʠʪʝʣʷʤʠ ʠ ʛʨʫʟʦʧʦʣʫʯʘʪʝʣʷʤʠ. 
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The article presents the main requirements of the state national standard and the developed 

method for determining standard indicators of cargo transportation, taking into account all 

factors of safe transportation. The analysis of a number of research works of domestic scien-

tists and foreign sources in the field of cargo transportation quality indicators has been carried 

out. It has shown the lack of a comprehensive record of all indicators of safe transportation in 

the proposed approaches using the analytical determination method of cargo transportation 

safety standard indicators. 

The analytical determination method of cargo transportation safety indicators proposed by the 

authors, can be used in industry standards, rules for transportation of goods, as well as in the 

standards of transport organizations with their subsequent use in contractual relations with 

shippers and consignees. 
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ʧʨʦʝʢʪʘ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʤʝʶʪ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʥʘ ʧʨʘʢ-

ʪʠʢʝ ʚ ʦʪʨʘʩʣʠ ʩʫʜʦʩʪʨʦʝʥʠʷ. 

ɺʚʝʜʝʥʠʝ 

ʉʦʩʪʦʷʥʠʝ ʢʨʫʠʟʥʦʛʦ ʬʣʦʪʘ ʈʦʩʩʠʠ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʢʨʠʟʠʩʥʦʝ ʚ ʩʚʷʟʠ 

ʩ ʥʘʩʫʱʥʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʦʙʥʦʚʣʝʥʠʷ ʧʘʩʩʘʞʠʨʩʢʠʭ ʩʫʜʦʚ. ʉ 90-ʭ ʛʦʜʦʚ ʍʍ ʚʝʢʘ ʜʦ 

ʧʦʩʣʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʥʦʚʳʝ ʢʨʫʠʟʥʳʝ ʩʫʜʘ ʥʝ ʩʦʟʜʘʚʘʣʠʩʴ ʧʦ ʧʨʠʯʠʥʝ ʠʭ ʤʝʜʣʝʥʥʦʡ 

ʦʢʫʧʘʝʤʦʩʪʠ ʠ ʟʥʘʯʠʪʝʣʴʥʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʚʣʦʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʥʝʨʝʘʣʴʥʳ ʜʣʷ 

ʯʘʩʪʥʳʭ ʠʥʚʝʩʪʦʨʦʚ ʚ ʪʝʢʫʱʠʭ ʫʩʣʦʚʠʷʭ. ɺ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʚ ʪʘʢʠʭ ʩʠʪʫʘʮʠʷʭ 

ʥʘʙʣʶʜʘʝʪʩʷ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʚʠʜʝ ʧʨʷʤʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʩʫʙʩʠʜʠ-

ʨʦʚʘʥʠʷ ʠ ʜʨʫʛʠʭ ʤʝʨ ʧʦʜʜʝʨʞʢʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʦʩʩʠʡʩʢʦʝ ʢʨʫʠʟʥʦʝ ʩʫʜʦʩʪʨʦʝ-

ʥʠʝ ʥʘʯʠʥʘʝʪ ʚʦʟʨʦʞʜʘʪʴʩʷ ʩ ʧʦʤʦʱʴʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʣʠʟʠʥʛʦʚʳʭ ʧʨʦʛʨʘʤʤ. ʆʜ-

ʥʘʢʦ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʨʘʟʚʠʪʠʷ ʦʪʨʘʩʣʠ ʥʝʦʙʭʦʜʠʤʘ ʨʘʟʨʘʙʦʪʢʘ ʤʝʭʘʥʠʟʤʘ 



ʊʨʫʭʠʥʦʚʘ ʆ.ʃ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʥʦʡ ʦʮʝʥʢʠ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʚ ʧʨʦʮʝʩʩʝ» 
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ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʚʳʙʦʨʘ ʧʨʦʝʢʪʘ. ʆʜʥʠʤ ʠʟ ʠʥʩʪʨʫʤʝʥʪʦʚ ʪʘʢʦʛʦ ʚʳʙʦʨʘ ʷʚʣʷʝʪʩʷ 

ʦʮʝʥʢʘ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʢʨʫʠʟʥʦʛʦ ʩʫʜʥʘ. 

ʎʝʣʴ ʠ ʟʘʜʘʯʠ 

ʎʝʣʴ ï ʨʘʟʨʘʙʦʪʘʪʴ ʦʩʥʦʚʥʳʝ ʧʦʜʭʦʜʳ ʢ ʦʮʝʥʢʝ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʧʦʪʨʝʙʠʪʝʣʝʡ 

ʚ ʧʨʦʮʝʩʩʝ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʚʳʙʦʨʘ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʢʨʫʠʟʥʦʛʦ 

ʩʫʜʥʘ. 

ɿʘʜʘʯʠ: 

1) ʢʨʠʪʠʯʝʩʢʠ ʨʘʩʩʤʦʪʨʝʪʴ ʜʝʡʩʪʚʫʶʱʠʡ ʧʦʨʷʜʦʢ ʦʧʨʝʜʝʣʝʥʠʷ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ 

ʧʦʪʨʝʙʠʪʝʣʝʡ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ ʚ ʛʨʘʞʜʘʥʩʢʦʤ ʩʫʜʦʩʪʨʦʝʥʠʠ (ʚ ʩʝʛʤʝʥʪʝ ʩʪʨʦ-

ʠʪʝʣʴʩʪʚʘ ʢʨʫʠʟʥʦʛʦ ʬʣʦʪʘ) ʠ ʥʘʤʝʪʠʪʴ ʥʘʧʨʘʚʣʝʥʠʷ ʝʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ; 

2) ʦʧʨʝʜʝʣʠʪʴ ʟʥʘʯʝʥʠʝ ʠ ʩʫʱʥʦʩʪʴ ʧʦʥʷʪʠʷ çʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴè ʠ ʦʙʦʩʥʦʚʘʪʴ 

ʢʦʥʮʝʧʮʠʶ ʦʮʝʥʢʠ ʢʨʠʪʝʨʠʷ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʩ ʧʦʤʦʱʴʶ ʦʪʨʘʞʘʶʱʠʭ ʝʛʦ ʧʦʢʘʟʘ-

ʪʝʣʝʡ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ  

ʀʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʦʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ̫ ʚʣʷʣʠʩʴ ʨʦʩʩʠʡʩʢʠʝ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʥʦʨ-

ʤʘʪʠʚʥʳʝ ʘʢʪʳ ʚ ʩʬʝʨʝ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ, ʥʘʫʯʥʳʝ ʧʫʙʣʠʢʘʮʠʠ, ʦʪʨʘʩʣʝʚʳʝ ʞʫʨ-

ʥʘʣʳ, ʠʥʪʝʨʚʴʶ ʩ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʦʪʨʘʩʣʠ ʠ ʵʢʩʧʝʨʪʘʤʠ, ʤʘʪʝʨʠʘʣʳ ʦʧʨʦʩʦʚ ʧʦʪʨʝʙʠ-

ʪʝʣʝʡ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ ʢʨʫʠʟʥʦʛʦ ʬʣʦʪʘ. 

ɺ ʨʘʙʦʪʝ ʧʨʠʤʝʥʷʣʠʩʴ ʤʝʪʦʜʳ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ, ʢʝʡʩ-ʘʥʘʣʠʟʘ, ʢʦʥʪʝʥʪ-ʘʥʘʣʠʟʘ.  

ʈʝʟʫʣʴʪʘʪʳ 

ʉʫʱʝʩʪʚʫʶʱʘʷ ʧʨʘʢʪʠʢʘ ʚʳʙʦʨʘ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ ʦʧʠʨʘʝʪʩʷ ʥʘ ʢʦʤʧʣʝʢʩ 

ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʚʝʩʪʠʮʠʡ, ʧʨʠ ʵʪʦʤ ʧʦʜ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʧʦʥʠʤʘʝʪʩʷ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʟʚʨʘʪʘ ʚʣʦʞʝʥʥʳʭ ʩʨʝʜʩʪʚ ʚ ʦʧʨʝʜʝʣʝʥʥʳʡ ʩʨʦʢ ʩ ʟʘʜʘʥ-

ʥʦʡ ʜʦʭʦʜʥʦʩʪʴʶ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʦʡ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʚʳʙʦʨʘ ʧʨʠʟʥʘʝʪʩʷ ʧʨʝ-

ʠʤʫʱʝʩʪʚʝʥʥʦ ʢʦʤʤʝʨʯʝʩʢʠʡ ʠʥʪʝʨʝʩ [1, 2]. ʆʜʥʘʢʦ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʠʩʪʝʤʳ ʢʨʠ-

ʪʝʨʠʝʚ ʚʳʙʦʨʘ ʪʨʝʙʫʝʪʩʷ ʫʯʠʪʳʚʘʪʴ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʠʥʚʝʩʪʠʮʠʡ ʠ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʴ ʦʪʨʘʞʝʥʠʷ ʜʨʫʛʠʭ ʵʬʬʝʢʪʦʚ, ʧʨʦʠʟʚʦʜʠʤʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʤ ʧʨʦʝʢʪʦʤ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ, ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʧʨʠʤʝʥʷʝʤʘʷ ʚ ʈʦʩʩʠʠ ʤʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʚʝʩʪʠʮʠʡ [1] ʩʦʜʝʨʞʠʪ ʧʦ-

ʢʘʟʘʪʝʣʴ ʦʙʱʝʩʪʚʝʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʦʜʥʘʢʦ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʚ ʦʩ-

ʥʦʚʥʦʤ ʜʣʷ ʦʙʱʝʩʪʚʝʥʥʦ ʟʥʘʯʠʤʳʭ ʧʨʦʝʢʪʦʚ, ʧʦʜ ʢʦʪʦʨʳʤʠ ʧʦʜʨʘʟʫʤʝʚʘʶʪʩʷ ʛʣʦʙʘʣʴ-

ʥʳʝ ʧʨʦʝʢʪʳ ʢʨʫʧʥʦʛʦ ʤʘʩʰʪʘʙʘ. ʆʮʝʥʢʘ ʫʢʘʟʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʪʝʭ ʞʝ 

ʧʨʠʥʮʠʧʘʭ ʢʦʤʤʝʨʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ; ʚʤʝʩʪʝ ʩ ʪʝʤ ʨʘʩʯʝʪ ʩʦʮʠʘʣʴʥʳʭ ʠ ʵʢʦʣʦʛʠ-

ʯʝʩʢʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʚʝʩʴʤʘ ʩʣʦʞʝʥ ʠ ʯʘʱʝ ʚʩʝʛʦ ʠʭ ʦʮʝʥʠʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʵʢʩ-

ʧʝʨʪʥʳʤ ʧʫʪʝʤ.  

ɺ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʚ ʧʨʦʮʝʩʩʝ ʩʦʟʜʘʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʘʢʦʡ-ʣʠʙʦ ʧʨʦʜʫʢʮʠʠ 

ʧʨʠʥʷʪʦ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘ ʧʦʢʘʟʘʪʝʣʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʥʦ ʠ ʥʘ ʢʨʠʪʝʨʠʠ 

ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʝ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʩʪʘʥʜʘʨ-

ʪʘʤʠ ʢʘʯʝʩʪʚʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʚʩʝʦʙʱʝʝ ʧʨʠʟʥʘʥʠʝ ʜʘʥʥʳʭ ʢʨʠʪʝʨʠʝʚ, ʥʝ ʨʘʟʨʘʙʦʪʘʥʳ 

ʢʦʥʢʨʝʪʥʳʝ ʩʧʦʩʦʙʳ ʠ ʤʝʪʦʜʠʢʠ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʚ ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʝ ʠ ʥʘʫʯʥʳʭ ʠʩʪʦʯ-

ʥʠʢʘʭ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʧʝʰʥʦʛʦ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʝʙʫʝʪʩʷ ʫʯʠ-

ʪʳʚʘʪʴ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ ʧʦʪʨʝʙʠʪʝʣʝʡ ʧʨʦʜʫʢʮʠʠ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʥʜʘʨʪʘʤʠ ʩʝʨʠʠ ISO 2000 (ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʩʪʘʥʜʘʨʪʝ ISO 

9000:2015) ʧʦʜ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴʶ ʧʦʥʠʤʘʝʪʩʷ ʧʨʦʮʝʩʩ çʚʦʩʧʨʠʷʪʠʷ ʧʦʪʨʝʙʠʪʝʣʷʤʠ 

ʩʪʝʧʝʥʠ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ ʦʞʠʜʘʥʠʡè [3]. ɺ ʩʪʘʥʜʘʨʪʝ ISO 10004:2018 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ çʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʚʳʩʦʢʦʡ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʧʦʪʨʝʙʠʪʝʣʷ ʤʦʞʝʪ ʧʦ-

ʪʨʝʙʦʚʘʪʴʩʷ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʦʞʠʜʘʥʠʝ ʧʦʪʨʝʙʠʪʝʣʷ, ʜʘʞʝ ʝʩʣʠ ʦʥʦ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʥʝ 

ʷʚʣʷʝʪʩʷ ʧʨʝʜʧʦʣʘʛʘʝʤʳʤ ʠʣʠ ʦʙʷʟʘʪʝʣʴʥʳʤè [4]. ʇʨʠ ʵʪʦʤ ʜʝʢʣʘʨʠʨʫʝʪʩʷ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 61, 2019 ʛ. 
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ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʦʙʲ-

ʝʢʪʘ (ʫʩʣʫʛ, ʧʨʦʜʫʢʮʠʠ ʠ ʪ.ʧ.). ʕʪʫ ʠʜʝʶ ʧʦʜʜʝʨʞʠʚʘʶʪ ʠ ʨʘʟʚʠʚʘʶʪ ʟʘʧʘʜʥʳʝ ʫʯʝʥʳʝ, 

ʥʘʧʨʠʤʝʨ, ʋʵʩʪʣʵʥʜ ɼ., ʢʦʪʦʨʳʡ ʦʪʤʝʯʘʝʪ ʚʘʞʥʦʩʪʴ ʦʮʝʥʢʠ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʧʦʪʨʝ-

ʙʠʪʝʣʝʡ ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʘʣʴʪʝʨʥʘʪʠʚ ʥʘ ʧʨʝʜʥrʚʝʩʪʠʮʠʦʥʥʦʡ ʩʪʘʜʠʠ 

[5, ʩ. 18ï19]. ʄʘʪʘʮʠʥʠʩ ʅ. ʠ ɻʨʠʛʦʨʠʜʠʩ ɽ. ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʪʘʢʘʷ ʦʮʝʥʢʘ ʜʦʣʞʥʘ ʙʳʪʴ 

ʦʙʷʟʘʪʝʣʴʥʦ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʡ ʜʣʷ ʦʙʦʩʥʦʚʘʥʥʦʩʪʠ ʧʨʠʥʷʪʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʨʝ-

ʰʝʥʠʡ ʩ ʧʦʟʠʮʠʠ ʠʥʪʝʨʝʩʦʚ ʧʦʪʨʝʙʠʪʝʣʝʡ [6, ʩ. 95ï107], [7]. ɺ ʨʘʙʦʪʝ ʠʪʘʣʴʷʥʩʢʠʭ ʫʯʝ-

ʥʳʭ ɸʨʙʦʨʝʪʪʠ ʈ., ɹʘʪʢʝ ɸ., ɹʦʥʥʠʥʠ ʉ. ʠ ʜʨ. ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʤʝʪʦʜʳ ʘʛʨʝʛʠʨʦʚʘʥʠʷ 

ʦʮʝʥʢʠ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʠʭ ʧʨʝʜʧʦʯʪʝʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝ-

ʤʝʥʥʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ [8], ʧʦʟʚʦʣʷʶʱʠʝ ʦʙʦʙʱʠʪʴ ʜʘʥʥʳʝ ʠʟʤʝʨʝʥʠʡ 

ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʠ ʧʨʦʚʝʩʪʠ ʠʭ ʘʥʘʣʠʟ. 

ʉʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʠʟʫʯʝʥʠʝ ʩʠʩʪʝʤʳ ʢʘʢ ʮʝʣʦʛʦ, ʝʝ ʮʝʣʝʡ ʠ 

ʬʫʥʢʮʠʡ ʚ ʧʨʦʮʝʩʩʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ, ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʦʪʜʝʣʴʥʳʝ ʵʣʝ-

ʤʝʥʪʳ ʠ ʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ [9]. ʉʫʜʦʩʪʨʦʝʥʠʝ ʢʘʢ ʦʪʨʘʩʣʴ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ ʦʪʢʨʳʪʦʛʦ ʪʠʧʘ, ʧʨʦʷʚʣʷʶʱʝʡ ʩʚʦʠ ʬʫʥʢʮʠʠ ʚ ʩʠʩʪʝʤʝ ʙʦʣʝʝ 

ʚʳʩʦʢʦʛʦ ʧʦʨʷʜʢʘ ï ʵʢʦʥʦʤʠʢʝ ʩʪʨʘʥʳ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚʳ-

ʙʦʨ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ ʢʨʫʠʟʥʦʛʦ ʩʫʜʥʘ ʩ ʩʠʩʪʝʤʥʳʭ ʧʦʟʠʮʠʡ ʠ ʚʳʜʝʣʷʪʴ ʟʘʠʥ-

ʪʝʨʝʩʦʚʘʥʥʳʝ ʩʪʦʨʦʥʳ ʠ ʠʭ ʧʨʦʙʣʝʤʳ [10, 11], ʘ ʪʘʢʞʝ ʤʝʭʘʥʠʟʤʳ ʧʨʷʤʦʡ ʠ ʦʙʨʘʪʥʦʡ 

ʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʧʨʠʥʷʪʠʝ ʘʜʝʢʚʘʪʥʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʠ 

ʧʨʦʚʝʨʢʫ ʠʭ ʧʨʘʚʠʣʴʥʦʩʪʠ. 

ʇʨʠ ʚʳʙʦʨʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ ʢʨʫʠʟʥʦʛʦ ʬʣʦʪʘ ʥʝʦʙʭʦʜʠʤʦ ʦʧʠʨʘʪʴʩʷ 

ʥʘ ʫʢʘʟʘʥʥʳʝ ʧʨʠʥʮʠʧʳ ʠ ʫʯʠʪʳʚʘʪʴ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʩʧʝʮʠʬʠʢʫ ʩʫʜʦʩʪʨʦʝʥʠʷ, ʩ ʜʨʫ-

ʛʦʡ ʩʪʦʨʦʥʳ, ʦʩʦʙʝʥʥʦʩʪʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʩʚʦʡʩʪʚʘ ʩʣʦʞʥʦʛʦ ʪʝʭʥʠ-

ʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ, ʢʘʢʦʚʳʤ ʷʚʣʷʝʪʩʷ ʧʘʩʩʘʞʠʨʩʢʦʝ ʩʫʜʥʦ.  

ʊʫʨʠʩʪʠʯʝʩʢʦʝ ʥʘʟʥʘʯʝʥʠʝ ʢʨʫʠʟʥʳʭ ʩʫʜʦʚ ʦʧʨʝʜʝʣʷʝʪ ʦʩʦʙʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʠʭ 

ʢʦʤʬʦʨʪʘʙʝʣʴʥʦʩʪʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤ ʢʘʯʝʩʪʚʘʤ. ɺ ʩʫʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ ʠ ʥʘ 

ʚʦʜʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʧʦʣʫʯʠʣʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʦʮʝʥʢʘ ʢʦʤʬʦʨʪʘʙʝʣʴʥʦʩʪʠ ʧʘʩʩʘʞʠʨ-

ʩʢʦʛʦ ʩʫʜʥʘ ʩ ʧʦʤʦʱʴʶ ʰʢʘʣʳ ʦʪ ʦʜʥʦʡ ʜʦ ʧʷʪʠ ʟʚʝʟʜ (ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʛʦʩʪʠʥʠʯʥʳʤ 

ʙʠʟʥʝʩʦʤ), ʦʜʥʘʢʦ ʦʥʘ ʜʦʩʪʘʪʦʯʥʦ ʫʩʣʦʚʥʘ ʠ ʥʝ ʠʤʝʝʪ ʥʝʦʙʭʦʜʠʤʳʭ ʥʦʨʤʘʪʠʚʥʳʭ ʠ ʤʝ-

ʪʦʜʠʯʝʩʢʠʭ ʦʩʥʦʚʘʥʠʡ.  

ʕʢʩʧʝʨʪ ʚ ʩʬʝʨʝ ʢʨʫʠʟʥʦʛʦ ʬʣʦʪʘ ʉʝʤʠʥ ɸ.ɸ. ʟʘʷʚʣʷʝʪ, ʯʪʦ çʢʨʠʪʝʨʠʠ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʶʪ ʘʨʛʫʤʝʥʪʠʨʦʚʘʥʥʦ ʩʫʜʠʪʴ ʦʙ ʫʨʦʚʥʝ ʢʦʤʬʦʨʪʘ ʧʘʩʩʘʞʠʨʩʢʠʭ ʩʫʜʦʚ ʦʪʩʫʪ-

ʩʪʚʫʶʪè [12, 13]. ʆʥ ʦʪʤʝʯʘʝʪ ʪʘʢʞʝ, ʯʪʦ ʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʟʥʘʯʘʣʴʥʦ ʧʨʦʝʢʪʠʨʦ-

ʚʘʪʴ ʩʫʜʥʦ ʦʧʨʝʜʝʣʝʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʢʦʤʬʦʨʪʘ, ʨʘʩʩʯʠʪʘʥʥʦʝ ʥʘ ʟʘʧʨʦʩʳ ʢʦʥʢʨʝʪʥʦʡ 

ʢʘʪʝʛʦʨʠʠ ʧʘʩʩʘʞʠʨʦʚ (ʠʤʝʶʱʠʭ ʩʭʦʜʥʳʝ ʟʘʧʨʦʩʳ ʢ ʫʨʦʚʥʶ ʢʦʤʬʦʨʪʘ, ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʠ ʮʝʥ ʥʘ ʢʨʫʠʟʥʳʝ ʪʫʨʳ), ʯʝʤ ʨʘʩʧʦʣʘʛʘʪʴ ʥʘ ʦʜʥʦʤ ʩʫʜʥʝ ʢʘʶʪʳ ʨʘʟʥʦʡ ʢʦʤʬʦʨʪʥʦʩʪʠ, 

ʢʘʢ ʧʨʠʥʷʪʦ ʚ ʨʦʩʩʠʡʩʢʦʤ ʢʨʫʠʟʥʦʤ ʙʠʟʥʝʩʝ. ʆʙʲʷʩʥʷʝʪʩʷ ʵʪʦ ʪʝʤ, ʯʪʦ ʚ ʮʝʣʦʤ ʫʨʦʚʝʥʴ 

ʢʦʤʬʦʨʪʘ ʩʫʜʥʘ ʥʝ ʙʫʜʝʪ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʚʩʝ ʛʨʫʧʧʳ ʧʘʩʩʘʞʠʨʦʚ (ʜʣʷ ʦʜʥʠʭ ʥʝʜʦʩʪʘ-

ʪʦʯʥʦ, ʜʣʷ ʜʨʫʛʠʭ ʠʟʙʳʪʦʯʥʦ) [13]. ʄʠʨʦʚʘʷ ʧʨʘʢʪʠʢʘ ʪʘʢʞʝ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʙʦʣʝʝ ʵʬ-

ʬʝʢʪʠʚʥʦ ʨʘʙʦʪʘʶʪ ʢʦʤʧʘʥʠʠ, ʢʦʪʦʨʳʝ ʦʨʠʝʥʪʠʨʫʶʪʩʷ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʫʜʥʘ ʥʘ 

ʦʧʨʝʜʝʣʝʥʥʫʶ ʢʘʪʝʛʦʨʠʶ ʧʘʩʩʘʞʠʨʦʚ (ʧʫʪʝʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʝʭ-

ʥʠʢʦ-ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ), ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʵʢʦʥʦʤʠʪʴ ʨʝʩʫʨʩʳ ʧʨʠ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʝ, ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʫʜʥʘ, ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʧʣʘʥʠʨʦʚʘʥʠʠ ʤʘʨʰʨʫʪʘ ʠ 

ʪ.ʜ.  

ɺʩʝ ʚʳʰʝʩʢʘʟʘʥʥʦʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʥʘʫʯʥʦʡ ʠ ʤʝʪʦʜʠʯʝʩʢʦʡ ʨʘʟ-

ʨʘʙʦʪʢʝ ʧʦʜʭʦʜʦʚ ʢ ʦʮʝʥʢʝ ʢʦʤʬʦʨʪʘʙʝʣʴʥʦʩʪʠ ʩʫʜʥʘ ʠ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʫʜʦʚʣʝʪʚʦ-

ʨʝʥʥʦʩʪʠ ʧʦʪʨʝʙʠʪʝʣʝʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʨʝʙʫʝʪʩʷ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʠ ʢʣʘʩʩʠʬʠʮʠʨʦ-

ʚʘʪʴ ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʚʦʩʧʨʠʷʪʠʝ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢ ʢʨʫʠʟʥʦʛʦ ʩʫʜʥʘ. 

ʉ ʧʦʟʠʮʠʠ ʧʨʦʝʢʪʘʥʪʘ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʩʫʜʥʘ 

ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʧʨʦʝʢʪʦʚ ʷʚʣʷʶʪʩʷ (ʧʦ ʤʥʝʥʠʶ ʠʥʞʝʥʝʨʘ-ʢʦʥʩʪʨʫʢʪʦʨʘ, ʘʚ-

ʪʦʨʘ ʥʝʩʢʦʣʴʢʠʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʧʘʩʩʘʞʠʨʩʢʠʭ ʩʫʜʦʚ ʌʘʣʴʤʦʥʦʚʘ ɽ.ɺ.): 

çï ʚʦʜʦʠʟʤʝʱʝʥʠʝ ʥʘ ʦʜʥʦʛʦ ʧʘʩʩʘʞʠʨʘ, ʪ/ʧʘʩʩ.; 



ʊʨʫʭʠʥʦʚʘ ʆ.ʃ. 
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ï ʩʫʤʤʘʨʥʘʷ ʤʦʱʥʦʩʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ ʥʘ ʦʜʥʦʛʦ ʧʘʩʩʘʞʠʨʘ ʢɺʪ/ʧʘʩʩ. 

ï ʩʫʤʤʘʨʥʘʷ ʧʣʦʱʘʜʴ ʧʘʩʩʘʞʠʨʩʢʠʭ ʢʘʶʪ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʦʜʦʠʟʤʝʱʝʥʠʶ, ʤ2/ʪ; 

ï ʩʫʤʤʘʨʥʘʷ ʧʣʦʱʘʜʴ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʦʜʦʠʟʤʝʱʝʥʠʶ, 

ʤ2/ʪ; 

ï ʩʫʤʤʘʨʥʘʷ ʧʣʦʱʘʜʴ ʞʠʣʳʭ ʧʦʤʝʱʝʥʠʡ ʵʢʠʧʘʞʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʦʜʦʠʟʤʝʱʝ-

ʥʠʶ, ʤ2/ʪ; 

ï ʩʫʤʤʘʨʥʘʷ ʧʣʦʱʘʜʴ ʧʨʦʛʫʣʦʯʥʳʭ ʧʘʣʫʙ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʦʜʦʠʟʤʝʱʝʥʠʶ, ʤ2/ʪ; 

ï ʩʫʤʤʘʨʥʘʷ ʧʣʦʱʘʜʴ ʧʦʤʝʱʝʥʠʡ ʢʘʤʙʫʟʥʦʛʦ ʙʣʦʢʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʦʜʦʠʟʤʝʱʝ-

ʥʠʶ, ʤ2/ʪ; 

ï ʩʫʤʤʘʨʥʘʷ ʧʣʦʱʘʜʴ ʧʦʤʝʱʝʥʠʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʦ-

ʜʦʠʟʤʝʱʝʥʠʶ, ʤ2/ʪ; 

ï ʩʫʤʤʘʨʥʘʷ ʤʦʱʥʦʩʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʦʜʦʠʟʤʝʱʝ-

ʥʠʶ, ʢɺʪ/ʪ; 

ï ʩʨʝʜʥʷʷ ʧʣʦʱʘʜʴ ʢʘʶʪʳ, ʧʨʠʭʦʜʷʱʘʷʩʷ ʥʘ ʦʜʥʦʛʦ ʧʘʩʩʘʞʠʨʘ, ʤ2/ʧʘʩʩ.;  

ï ʩʨʝʜʥʷʷ ʧʣʦʱʘʜʴ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʡ, ʧʨʠʭʦʜʷʱʘʷʩʷ ʥʘ ʦʜʥʦʛʦ ʧʘʩʩʘʞʠʨʘ, 

ʤ2/ʧʘʩʩè [14, ʩ. 18ï19]. ʅʝʢʦʪʦʨʳʝ ʠʟ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 

ʦʮʝʥʢʠ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʜʨʫʛʠʝ ʞʝ ʥʦʩʷʪ ʪʝʭʥʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ, ʚʘʞ-

ʥʳʡ ʜʣʷ ʠʥʞʝʥʝʨʦʚ-ʧʨʦʝʢʪʠʨʦʚʱʠʢʦʚ.  

ʉʝʤʠʥ ɸ.ɸ. ʧʦʜʯʝʨʢʠʚʘʝʪ, ʯʪʦ ç[ʧʨʝʞʥʠʡ] ʧʦʜʭʦʜ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʧʘʩʩʘʞʠʨ-

ʩʢʠʭ ʢʨʫʠʟʥʳʭ ʩʫʜʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʠʩʯʝʨʧʘʣ ʩʝʙʷ ʠ ʚʳʙʦʨ ʛʣʘʚʥʳʭ ʨʘʟʤʝʨʝʥʠʡ ʠ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢ ʩʫʜʥʘ ʥʝʦʙʭʦʜʠʤʦ ʞʸʩʪʢʦ ʫʚʷʟʳʚʘʪʴ ʩ ʝʛʦ ʢʦʤʬʦʨʪʘʙʝʣʴʥʦʩʪʴʶè [12]. 

ʇʨʠ ʵʪʦʤ ʦʥ ʚʳʜʝʣʷʝʪ ʜʚʘ ʚʠʜʘ ʢʦʤʬʦʨʪʘʙʝʣʴʥʦʩʪʠ ï ʢʦʥʩʪʨʫʢʪʠʚʥʫʶ ʠ ʩʝʨʚʠʩʥʫʶ. 

ʂ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʦʪʥʦʩʷʪʩʷ ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ çʫʯʠʪʳʚʘʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦ-

ʚʘʥʠʷ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʫʜʥʘ ʠ ʷʚʣʷʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʢʦʥʩʪʨʫʢʮʠʠ ʩʫʜʥʘ 

ʣʠʙʦ ʧʦʩʪʘʚʣʷʶʪʩʷ ʚʤʝʩʪʝ ʩ ʩʫʜʥʦʤ ʚ ʚʠʜʝ ʦʙʦʨʫʜʦʚʘʥʠʷè [12]. ʅʘʧʨʠʤʝʨ, ʧʣʦʱʘʜʠ 

ʢʘʶʪ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʫʨʦʚʝʥʴ ʰʫʤʘ, ʚʠʙʨʘʮʠʠ, ʧʣʘʥʠʨʦʚʢʘ ʧʦʤʝʱʝʥʠʡ 

ʠ ʪ.ʧ. ʉʝʨʚʠʩʥʘʷ ʢʦʤʬʦʨʪʘʙʝʣʴʥʦʩʪʴ ʟʘʚʠʩʠʪ ʦʪ ʫʨʦʚʥʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʘʩʩʘʞʠʨʦʚ. 

ʆʪʝʯʝʩʪʚʝʥʥʳʝ ʨʘʟʨʘʙʦʪʢʠ 80-ʭ ʛʦʜʦʚ ʧʦ ʧʦʜʭʦʜʘʤ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʢʨʫʠʟʥʳʭ 

ʩʫʜʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʨʘʙʦʪʝ ʛʨʫʧʧʳ ʘʚʪʦʨʦʚ ʖ.ɸ. ɹʫʜʥʠʮʢʦʛʦ, ɻ.ʇ. ʇʠʣʠʧʝʥʢʦ, ɸ.ɻ. 

ʏʫʢʘʚʠʥʘ, ɺ.ʉ. ʇʝʪʫʭʦʚʘ [15], ʚ ʢʦʪʦʨʦʡ ʚʳʜʝʣʷʝʪʩʷ ʜʚʘ ʚʠʜʘ ʬʘʢʪʦʨʦʚ, ʦʙʝʩʧʝʯʠʚʘʶ-

ʱʠʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʫʨʦʚʝʥʴ ʢʦʤʬʦʨʪʘ ʥʘ ʧʘʩʩʘʞʠʨʩʢʠʭ ʢʨʫʠʟʥʳʭ ʩʫʜʘʭ: ʬʠʟʠʦʣʦ-

ʛʠʯʝʩʢʠʝ (ʧʣʦʱʘʜʴ ʧʦʤʝʱʝʥʠʡ, ʰʫʤ ʠ ʚʠʙʨʘʮʠʷ, ʦʩʚʝʱʝʥʠʝ ʠ ʪ.ʧ.); ʵʤʦʮʠʦʥʘʣʴʥʳʝ 

(ʩʝʨʚʠʩʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʧʘʩʩʘʞʠʨʦʚ, ʧʠʪʘʥʠʝ, ʜʠʟʘʡʥ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʣʫʛʠ ʠ ʪ.ʧ.) 

ʬʘʢʪʦʨʳ. ʉʦʯʝʪʘʥʠʝʤ ʜʘʥʥʳʭ ʬʘʢʪʦʨʦʚ ʘʚʪʦʨʳ ʦʙʦʩʥʦʚʳʚʘʶʪ ʜʝʣʝʥʠʝ ʩʫʜʦʚ ʥʘ ʚʳʩʦ-

ʢʦʢʦʤʬʦʨʪʘʙʝʣʴʥʳʝ, ʩʨʝʜʥʝʢʦʤʬʦʨʪʘʙʝʣʴʥʳʝ ʠ ʫʤʝʨʝʥʥʦʢʦʤʬʦʨʪʘʙʝʣʴʥʳʝ [15]. ʆʜ-

ʥʘʢʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʘʢʘʷ ʛʨʘʜʘʮʠʷ ʥʝ ʧʦʣʫʯʠʣʘ ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ, ʭʦʪʷ ʤʦʛʫʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʦʪʜʝʣʴʥʳʝ ʧʦʣʦʞʝʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʫʢʘʟʘʥʥʳʭ ʬʘʢʪʦʨʦʚ ʢʦʤʬʦʨ-

ʪʘʙʝʣʴʥʦʩʪʠ ʩʫʜʥʘ. 

ɺ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʩʪʘʥʜʘʨʪʝ ʧʦ ʨʝʯʥʳʤ ʢʨʫʠʟʘʤ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ 

ʧʦʢʘʟʘʪʝʣʠ, ʦʪʨʘʞʘʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʦʤʬʦʨʪʥʦʩʪʠ ʢʘʶʪʳ: 

çï ʧʣʦʱʘʜʴ ʢʘʶʪʳ; 

ï ʢʦʣʠʯʝʩʪʚʦ ʤʝʩʪ ʚ ʢʘʶʪʝ; 

ï ʥʘʣʠʯʠʝ ʦʜʥʦʷʨʫʩʥʳʭ ʠ ʜʚʫʭʲʷʨʫʩʥʳʭ ʩʧʘʣʴʥʳʭ ʤʝʩʪ; 

ï ʨʘʩʧʦʣʦʞʝʥʠʝ ʢʘʶʪ ʥʘ ʩʫʜʥʝ (ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʦʩʫ/ʩʝʨʝʜʠʥʝ/ʢʦʨʤʝ ʩʫʜʥʘ; ʥʘ ʨʘʟ-

ʥʳʭ ʧʘʣʫʙʘʭ); 

ï ʥʘʣʠʯʠʝ (ʦʪʩʫʪʩʪʚʠʝ) ʩʘʥʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʢʘʶʪʝ; 

ï ʥʘʣʠʯʠʝ ʢʦʥʜʠʮʠʦʥʝʨʘ ʠ ʜʨʫʛʦʛʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷè [16].  

ʊʘʢʞʝ ʫʢʘʟʳʚʘʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʦʤʧʣʝʢʪʥʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʠʥʚʝʥʪʘʨʷ, ʦʙʝʩʧʝ-

ʯʝʥʠʶ ʙʳʪʦʚʳʤʠ ʫʩʣʦʚʠʷʤʠ. ʄʠʥʠʤʘʣʴʥʘʷ ʧʣʦʱʘʜʴ ʢʘʶʪ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʦʪ 3,4 ʜʦ 

6,5 ʢʚ.ʤ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʟʥʘʯʝʥʠʡ, ʧʨʠʥʷʪʳʭ ʚ ʟʘʧʘʜʥʳʭ ʢʨʫʠʟʥʳʭ ʢʦʤʧʘʥʠʷʭ 

(ʦʪ 17 ʢʚ.ʤ ʠ ʙʦʣʝʝ) [17, 18] ʠ ʚ ʥʦʚʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʨʘʟʨʘʙʦʪʢʘʭ (ʥʘʧʨʠʤʝʨ, ʚ ʨʦʩʩʠʡ-

ʩʢʦʤ ʧʨʦʝʢʪʝ ʢʨʫʠʟʥʦʛʦ ʩʫʜʥʘ PV300 ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʧʣʦʱʘʜʴ ʢʘʶʪ ʦʪ 16 ʜʦ 43 ʢʚ.ʤ 

[19, ʩ. 181]). 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 61, 2019 ʛ. 
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ʆʧʠʨʘʷʩʴ ʥʘ ʵʢʩʧʝʨʪʥʳʝ ʩʫʞʜʝʥʠʷ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʚʘʞʥʦʩʪʴ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʝʡ 

ʢʨʫʠʟʥʦʛʦ ʩʫʜʥʘ ʩʣʝʜʫʶʱʠʭ ʢʨʠʪʝʨʠʝʚ:  

ï çʨʘʟʤʝʱʝʥʠʝ ʧʘʩʩʘʞʠʨʦʚ ʚ ʢʘʶʪʘʭ;  

ï ʥʦʤʝʥʢʣʘʪʫʨʘ, ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ, ʢʦʥʬʠʛʫʨʘʮʠʷ ʠ ʚʤʝʩʪʠʤʦʩʪʴ ʧʘʩʩʘʞʠʨʩʢʠʭ 

ʢʘʶʪ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʡ;  

ï ʩʦʦʪʥʦʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʢʘʶʪ ʜʣʷ ʧʘʩʩʘʞʠʨʦʚ ʢ ʦʙʱʝʤʫ ʢʦʣʠʯʝʩʪʚʫ ʤʝʩʪ;  

ï ʫʜʝʣʴʥʘʷ ʧʣʦʱʘʜʴ ʢʘʶʪʥʦʛʦ ʙʣʦʢʘ ʥʘ ʦʜʥʦʛʦ ʧʘʩʩʘʞʠʨʘ;  

ï ʵʩʪʝʪʠʯʥʦʩʪʴ ʠ ʵʨʛʦʥʦʤʠʯʥʦʩʪʴ ʦʬʦʨʤʣʝʥʠʷ ʧʦʤʝʱʝʥʠʡ;  

ï ʥʘʣʠʯʠʝ ʫʩʪʨʦʡʩʪʚ ʠ ʩʠʩʪʝʤ, ʩʦʟʜʘʶʱʠʭ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʧʨʝʙʳʚʘʥʠʷ ʥʘ 

ʩʫʜʥʝ,  

ï ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʫʩʣʫʛè [13],  

ï çʰʫʤ, ʚʠʙʨʘʮʠʷ, ʢʘʯʢʘ, ʦʙʩʣʫʞʠʚʘʥʠʝ, ʢʘʯʝʩʪʚʦ ʧʠʪʘʥʠʷè [13].  

ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʧʘʩʩʘʞʠʨʦʚ ʚʘʞʝʥ ʧʦʨʷʜʦʢ ʦʨʛʘʥʠʟʘʮʠʠ ʧʠʪʘʥʠʷ ï ʚ ʦʜʥʫ ʩʤʝʥʫ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ, ʯʝʤ ʚ ʜʚʝ ʩʤʝʥʳ. ɿʥʘʯʠʤʳʤ ʷʚʣʷʝʪʩʷ ʦʙʱʝʩʪʚʝʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, 

ʧʨʠʭʦʜʷʱʝʝʩʷ ʥʘ ʦʜʥʦʛʦ ʧʘʩʩʘʞʠʨʘ ʠ ʥʘʣʠʯʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʣʫʛ (ʙʘʨʘ, ʬʠʪʥʝʩ-

ʟʘʣʘ, ʙʘʩʩʝʡʥʘ, ʩʦʣʷʨʠʷ ʠ ʪ.ʧ.). 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʥʘ ʦʨʛʘʥʠʟʘʮʠʶ ʢʨʫʠʟʘ ʦʛʨʦʤʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ ʪʘʢʠʝ ʵʢʩʧʣʫʘ-

ʪʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʫʜʥʘ, ʢʘʢ ʛʘʙʘʨʠʪʳ ʠ ʦʩʘʜʢʘ ʩʫʜʥʘ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʚʳʩʠʪʴ 

ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʙʦʨʘ ʨʘʟʣʠʯʥʳʭ ʤʘʨʰʨʫʪʦʚ, ʦʩʦʙʝʥʥʦ ʚ ʤʝʩʪʘʭ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʫʩʣʦ-

ʚʠʷʤʠ ʩʫʜʦʭʦʜʩʪʚʘ [14]. ʉʢʦʨʦʩʪʴ ʩʫʜʥʘ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʢʨʠʪʝʨʠʝʤ, ʦʢʘʟʳʚʘʶʱʠʤ ʚʣʠ-

ʷʥʠʝ ʥʘ ʚʳʙʦʨ ʧʘʩʩʘʞʠʨʘʤʠ ʢʨʫʠʟʥʦʛʦ ʧʨʦʜʫʢʪʘ. 

ʅʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʦʧʨʦʩʘʭ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʧʦʜʪʚʝʨʞʜʘʶʪ 

ʚʘʞʥʦʩʪʴ ʫʢʘʟʘʥʥʳʭ ʢʨʠʪʝʨʠʝʚ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʨʘʙʦʪʝ ɹʝʟʨʫʢʦʚʦʡ ʅ.ʃ. ʫʪʚʝʨʞʜʘʝʪʩʷ, 

ʯʪʦ ʧʘʩʩʘʞʠʨʳ ʧʦʯʪʠ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʤ ʩʯʠʪʘʶʪ ʢʦʤʬʦʨʪ ʢʘ-

ʶʪʳ, ʟʘʪʝʤ ʧʦ ʟʥʘʯʠʤʦʩʪʠ ʚʳʜʝʣʷʝʪʩʷ ʧʠʪʘʥʠʝ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝ [20, ʩ. 194ï196] (ʚ ʪ.ʯ. 

ʵʢʩʢʫʨʩʠʦʥʥʦʝ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʦ ʪʦʣʴʢʦ ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʠʠ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢ ʩʫʜʥʘ ʪʦʤʫ ʠʣʠ ʠʥʦʤʫ ʤʘʨʰʨʫʪʫ, ʚʳʟʳʚʘʶʱʝʤʫ ʠʥʪʝʨʝʩ ʧʦʪʨʝʙʠʪʝʣʝʡ). ɺ ʥʘʫʯ-

ʥʳʭ ʪʨʫʜʘʭ ʨʷʜʘ ʟʘʨʫʙʝʞʥʳʭ ʫʯʝʥʳʭ ʪʘʢʞʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ 

ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʚ ʩʫʜʦʭʦʜʥʦʤ ʩʝʢʪʦʨʝ [21].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩ ʫʯʝʪʦʤ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʥʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʜʣʷ 

ʦʪʨʘʞʝʥʠʷ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʚʳʧʦʣʥʝʥʠʷ ʠʭ ʦʞʠʜʘʥʠʡ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʫʩʪʘʥʦʚʠʪʴ ʢʨʠʪʝʨʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

 

ʈʠʩ. 1. ʇʦʢʘʟʘʪʝʣʠ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʧʦʪʨʝʙʠʪʝʣʝʡ  

ʢʨʫʠʟʥʦʛʦ ʩʫʜʥʘ (ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ) [22] 

ʅʘ ʵʪʘʧʝ ʚʳʙʦʨʘ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ ʟʘʢʘʟʯʠʢ (ʠʥʚʝʩʪʦʨ) ʧʨʠʥʠʤʘʝʪ ʦʧʨʝʜʝ-

ʣʝʥʥʦʝ ʨʝʰʝʥʠʝ, ʧʨʝʜʧʦʣʘʛʘʷ, ʯʪʦ ʦʥʦ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʜʦʚʣʝʪʚʦʨʝʥʠʶ ʧʦʪʨʝʙʠ-

ʪʝʣʝʡ.  

 

 



ʊʨʫʭʠʥʦʚʘ ʆ.ʃ. 
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