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ʋɼʂ 910.3 
ɸ.ɽ. ɸʩʪʘʰʠʥ, ʢ.ʛ.ʥ., ʜʦʮʝʥʪ ʌɻɹʆʋ ɺʆ çʅɻʇʋ ʠʤ. ʂ. ʄʠʥʠʥʘè 

ʄ.ʄ. ɹʘʜʴʠʥ, ʢ.ʧ.ʥ., ʜʦʮʝʥʪ ʌɻɹʆʋ ɺʆ çʅɻʇʋ ʠʤ. ʂ. ʄʠʥʠʥʘè 

ɸ.ɺ. ʉʘʤʦʡʣʦʚ, ʘʩʧʠʨʘʥʪ ʌɻɹʆʋ ɺʆ çʅɻʇʋ ʠʤ. ʂ. ʄʠʥʠʥʘè 

ɽ.ɺ. ʈʳʞʦʚ, ʘʩʧʠʨʘʥʪ ʌɻɹʆʋ ɺʆ çʅɻʇʋ ʠʤ. ʂ. ʄʠʥʠʥʘè 

ɸ.ʀ. ʌʦʤʠʥʘ, ʩʪʫʜʝʥʪ ʌɻɹʆʋ ɺʆ çʅɻʇʋ ʠʤ. ʂ. ʄʠʥʠʥʘè 

ɸ.ɺ. ɺʣʘʩʦʚ, ʩʪʫʜʝʥʪ ʌɻɹʆʋ ɺʆ çʅɻʇʋ ʠʤ. ʂ. ʄʠʥʠʥʘè 

603950, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʫʣ. ʋʣʴʷʥʦʚʘ, 1 

ɼʀʅɸʄʀʂɸ ʇʈʆʊʗɾɪʅʅʆʉʊʀ ʈʋʉʃʆɺʆʁ ʉɽʊʀ 

ʕʃɽʄɽʅʊɸʈʅʓʍ ɺʆɼʆʊʆʂʆɺ ɿʆʅʓ ʉʄɽʐɸʅʅʓʍ 

ʍɺʆʁʅʆ-ʐʀʈʆʂʆʃʀʉʊɺɽʅʅʓʍ ʃɽʉʆɺ ɺ XXI  ɺɽʂɽ  

(ʅɸ ʇʈʀʄɽʈɽ ɺʆɼʆʉɹʆʈʅʆɻʆ ɹɸʉʉɽʁʅɸ  

ʨ. ɺɽʃɽʊʔʄɸ ʅʀɾɽɻʆʈʆɼʉʂʆʁ ʆɹʃɸʉʊʀ)
1
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʣʝʤʝʥʪʘʨʥʳʡ ʚʦʜʦʪʦʢ, ʚʦʜʦʩʙʦʨʥʳʡ ʙʘʩʩʝʡʥ ʨ. ɺʝʣʝʪʴʤʘ, ʟʦʥʘ 

ʩʤʝʰʘʥʥʳʭ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ, ʜʠʥʘʤʠʢʘ ʧʨʦʪʷʞʸʥʥʦʩʪʠ ʨʫʩʣʦʚʦʡ ʩʝ-

ʪʠ, ʅʠʞʝʛʦʨʦʜʩʢʘʷ ʦʙʣʘʩʪʴ. 

 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʜʠʥʘʤʠʢʠ ʧʨʦʪʷʞʸʥʥʦʩʪʠ ʨʫʩʣʦʚʦʡ ʩʝʪʠ 

ʵʣʝʤʝʥʪʘʨʥʳʭ ʚʦʜʦʪʦʢʦʚ ʚ ʟʦʥʝ ʩʤʝʰʘʥʥʳʭ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʚ ʧʨʝʜʝ-

ʣʘʭ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ (ʚʦʜʦʩʙʦʨʥʳʡ ʙʘʩʩʝʡʥ ʨ. ɺʝʣʝʪʴʤʘ) ʚ XXI ʚʝʢʝ. ʀʩʩʣʝʜʦ-

ʚʘʥʠʝ ʦʩʥʦʚʘʥʦ ʥʘ ʤʘʪʝʨʠʘʣʘʭ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʸʥʥʳʭ ʚ ʣʝʪʥʠʡ 

ʧʝʨʠʦʜ 2018 ʛ., ʠ ɻʀʉ-ʘʥʘʣʠʟʝ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ ʚ ʧʝʨʠʦʜ ʩ 

2001 ʧʦ 2018 ʛʛ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʨʝʜʝʣʝʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʩʪʦʧʦʣʦ-

ʞʝʥʠʷ ʠʩʪʦʢʦʚ ʵʣʝʤʝʥʪʘʨʥʳʭ ʚʦʜʦʪʦʢʦʚ ʚʦʜʦʩʙʦʨʥʦʛʦ ʙʘʩʩʝʡʥʘ ʨ. ɺʝʣʝʪʴʤʘ ʅʠʞʝ-

ʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ, ʨʘʩʩʯʠʪʘʥʘ ʜʠʥʘʤʠʢʘ ʵʣʝʤʝʥʪʘʨʥʳʭ ʚʦʜʦʪʦʢʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ 

2001 ʛʦʜʘ. ʋʩʪʘʥʦʚʣʝʥ ʬʘʢʪ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʩʦʢʨʘʱʝʥʠʷ ʧʨʦʪʷʞʸʥʥʦʩʪʠ ʨʫʩʣʦʚʦʡ 
ʩʝʪʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʚʦʜʦʪʦʢʦʚ ʠ ʩʠʣʴʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʣʝʩʠʩʪʦʩʪʴʶ ʪʝʨʨʠʪʦ-

ʨʠʠ ʠ ʧʨʦʪʷʞʸʥʥʦʩʪʴʶ ʨʫʩʣʦʚʦʡ ʩʝʪʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʚʦʜʦʪʦʢʦʚ. 

 

ɺʚʝʜʝʥʠʝ. ɺ ʩʚʷʟʠ ʩ ʧʦʧʳʪʢʘʤʠ ʇɸʆ çʈʫʩɻʠʜʨʦè ʧʦʜʥʷʪʴ ʫʨʦʚʝʥʴ ʚʦʜʳ ʚ ʏʝʙʦʢ-

ʩʘʨʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʜʦ ʅʇʋ 68 ʤ, ʚʳʜʚʠʛʘʶʪʩʷ ʨʘʟʥʦʛʦ ʨʦʜʘ ʪʝʟʠʩʳ ʚ ʧʦʣʴʟʫ 

ʵʪʦʛʦ ʨʝʰʝʥʠʷ. ɺ ʠʭ ʯʠʩʣʝ ï ʧʨʦʙʣʝʤʘ ʦʙʤʝʣʝʥʠʷ ɺʦʣʛʠ. ɺʚʠʜʫ ʢʨʘʡʥʝ ʪʷʞʸʣʳʭ ʧʦ-

ʩʣʝʜʩʪʚʠʡ ʧʦʜʥʷʪʠʷ ʫʨʦʚʥʷ ʚʦʜʳ ʜʣʷ ʨʝʛʠʦʥʦʚ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʳʭ ʨʘʩʧʦʣʘʛʘʝʪʩʷ 

ʏʝʙʦʢʩʘʨʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ [1ï4], ʩʣʝʜʫʝʪ ʪʱʘʪʝʣʴʥʦ ʠʟʫʯʠʪʴ ʧʨʝʜʧʦʩʳʣʢʠ ʵʪʦʛʦ 

ʨʝʰʝʥʠʷ ï ʪʘʢ ʣʠ ʦʩʪʨʘ ʧʨʦʙʣʝʤʘ ʩʫʜʦʭʦʜʩʪʚʘ, ʜʝʬʠʮʠʪʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʝʩʪʴ ʣʠ 

ʨʝʘʣʴʥʘʷ ʧʨʦʙʣʝʤʘ ʦʙʤʝʣʝʥʠʷ ɺʦʣʛʠ ʥʘ ʦʪʨʝʟʢʝ ʤʝʞʜʫ ʛ. ɻʦʨʦʜʝʮ ʠ ʛ. ʅʦʚʦʯʝʙʦʢ-

ʩʘʨʩʢ. ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʦʙʣʝʤʘ ʤʘʣʦʚʦʜʠʡ ʥʘ ʨʝʢʘʭ ʝʚʨʦʧʝʡʩʢʦʡ 

ʯʘʩʪʠ ʈʦʩʩʠʠ ʚʨʷʜ ʣʠ ʤʦʞʝʪ ʩʯʠʪʘʪʴʩʷ ʦʩʪʨʦʡ. ʊʘʢ, ɽ.ɺ, ɻʫʨʝʚʠʯ ʠ ʄ.ʃ. ʄʘʨʢʦʚ ʫʩʪʘ-

ʥʦʚʠʣʠ, ʯʪʦ ç1. ʕʢʩʪʨʝʤʘʣʴʥʳʝ ʤʘʣʦʚʦʜʥʳʝ ʬʘʟʳ ʚʦʜʥʦʩʪʠ ʨʝʢ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɽʏʈ 

ʥʘʙʣʶʜʘʣʠʩʴ ʟʘ ʧʦʯʪʠ ʩʪʦʣʝʪʥʠʡ ʧʝʨʠʦʜ ʪʨʠ ʨʘʟʘ ï ʚ ʢʦʥʮʝ 30-ʭ, ʚ 70-ʝ ʠ ʚ ʥʘʯʘʣʝ 

2000-ʭ ʛʦʜʦʚ. 2. ɺʝʨʦʷʪʥʦʩʪʴ ʥʘʩʪʫʧʣʝʥʠʷ ʥʝʧʨʝʨʳʚʥʦʡ ʩʝʨʠʠ ʤʘʣʦʚʦʜʥʳʭ ʣʝʪ ʧʨʦ-

ʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʜʚʘ ʛʦʜʘ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 10 ʜʦ 20%, ʪʨʠ ʛʦʜʘ ʧʦʜʨʷʜ ï 3-5%, ʯʝʪʳʨʝ 

ʛʦʜʘ ï ʤʝʥʝʝ 3%.è [5]. 

ɸʥʘʣʠʟ ʨʘʙʦʪ ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʦʙʣʝʤʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʨʝʟʫʣʴ-

ʪʘʪʝ ʩʦʟʜʘʥʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱ ʥʘ ʨʘʚʥʠʥʥʳʭ ʨʝʢʘʭ, ʧʨʠʟʥʘʶʪʩʷ ʰʠʨʦʢʠʤ ʢʨʫʛʦʤ ʩʧʝ-

ʮʠʘʣʠʩʪʦʚ [6-10], ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʧʨʝʜʧʨʠʥʠʤʘʶʪʩʷ ʧʦʧʳʪʢʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʝʯʥʳʭ 

ʩʠʩʪʝʤ ʧʦʩʣʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʚ ʠʭ ʨʝʞʠʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʫʪʸʤ ʩʦʟʜʘʥʠʷ ʧʣʦʪʠʥ 

[11], ʭʦʪʷ ʧʨʠʟʥʘʶʪʩʷ ʠ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʦʟʜʘʥʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱ [12ï14]. 

                                                           
1 ʉʪʘʪʴʷ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʛʨʘʥʪʘ ɺʆʆ çʈʫʩʩʢʦʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʦʙʱʝʩʪʚʦè ʕʢʩ-

ʧʝʜʠʮʠʷ çʇʣʘʚʫʯʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ɺʦʣʞʩʢʦʛʦ ʙʘʩʩʝʡʥʘ-2018è. 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 58, 2018 ʛ. 

ʈʘʟʜʝʣ I. ʉʫʜʦʩʪʨʦʝʥʠʝ, ʩʫʜʦʨʝʤʦʥʪ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʫʜʥʘ 
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ʇʦʤʠʤʦ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ ʚʦʧʨʦʩʘʤʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦ-

ʩʪʦʷʥʠʷ ʨʝʯʥʳʭ ʩʠʩʪʝʤ ʢʘʢ ʯʘʩʪʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʦʙʦʣʦʯʢʠ ʟʘʥʠʤʘʝʪʩʷ ʰʠʨʦʢʠʡ ʢʨʫʛ 

ʫʯʸʥʳʭ-ʩʦʮʠʦʣʦʛʦʚ, ʵʢʦʥʦʤʠʩʪʦʚ, ʧʝʜʘʛʦʛʦʚ [15] ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʜʨʫʛʠʭ ʥʘʫʢ. 

ʈʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʜʠʥʘʤʠʢʠ ʧʨʦʪʷʞʸʥʥʦʩʪʠ ʨʫʩʣʦʚʦʡ ʩʝʪʠ ʵʣʝʤʝʥʪʘʨ-

ʥʳʭ ʚʦʜʦʪʦʢʦʚ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʢʘʢ ʠʥʜʠʢʘʪʦʨ ʚʦʜʥʦʩʪʠ ʧʨʠʪʦʢʦʚ ʢʨʫʧʥʳʭ ʨʝʢ. 

ʕʣʝʤʝʥʪʘʨʥʳʝ ʚʦʜʦʪʦʢʠ ï ʤʝʣʢʠʝ ʚʦʜʦʪʦʢʠ, ʥʝ ʠʤʝʶʱʠʝ ʧʨʠʪʦʢʦʚ [16]. ʕʪʘ ʢʘʪʝʛʦ-

ʨʠʷ ʚʦʜʦʪʦʢʦʚ ʦʪʣʠʯʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ, ʤʠʥʠʤʘʣʴʥʳʤʠ ʛʘʙʘʨʠʪʘʤʠ ʠ 

ʦʯʝʥʴ ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʢ ʠʟʤʝʥʝʥʠʷʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. ʉʝʪʴ ʵʣʝʤʝʥʪʘʨʥʳʭ 

ʚʦʜʦʪʦʢʦʚ ʠʤʝʝʪ ʤʘʢʩʠʤʘʣʴʥʳʝ ʩʫʤʤʘʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʪʷʞʸʥʥʦʩʪʠ ʠ ʛʫʩʪʦʪʳ ʠ 

ʩʦʙʠʨʘʝʪ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʚʦʜ ʢʨʫʧʥʳʭ ʨʝʢ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʙʦʪʘ ʥʘʜ ʦʩʤʳʩʣʝʥʠʝʤ 

ʧʨʠʯʠʥ ʜʠʥʘʤʠʢʠ ʚʦʜʥʦʩʪʠ, ʨʫʩʣʦʚʳʭ ʜʝʬʦʨʤʘʮʠʡ, ʢʘʯʝʩʪʚʘ ʚʦʜ ʠ ʜʨʫʛʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʩʦʩʪʦʷʥʠʷ ʢʨʫʧʥʳʭ ʚʦʜʦʪʦʢʦʚ, ʜʦʣʞʥʘ ʥʘʯʠʥʘʪʴʩʷ ʩ ʠʟʫʯʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʵʣʝʤʝʥʪʘʨ-

ʥʳʭ ʚʦʜʦʪʦʢʦʚ [17].  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʫʩʪʘʥʦʚʠʪʴ ʜʠʥʘʤʠʢʫ ʧʨʦʪʷʞʸʥʥʦʩʪʠ ʨʫʩʣʦʚʦʡ ʩʝʪʠ ʵʣʝʤʝʥ-

ʪʘʨʥʳʭ ʚʦʜʦʪʦʢʦʚ ʚ ʧʨʝʜʝʣʘʭ ʟʦʥʳ ʩʤʝʰʘʥʥʳʭ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʚ 

ʫʩʣʦʚʠʷʭ ʥʠʟʤʝʥʥʳʭ ʨʘʚʥʠʥ ʚ ʙʘʩʩʝʡʥʝ ɺʦʣʛʠ.  

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʚʦʜʦʩʙʦʨʥʳʡ ʙʘʩʩʝʡʥ ʤʘʣʦʡ ʨʝʢʠ ï ʨ. ɺʝʣʝʪʴʤʘ (ʅʠʞʝʛʦ-

ʨʦʜʩʢʘʷ ʦʙʣʘʩʪʴ), ʷʚʣʷʶʱʝʡʩʷ ʧʨʘʚʳʤ ʧʨʠʪʦʢʦʤ ʨ. ʆʢʘ, ʚʧʘʜʘʶʱʝʡ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʚ ʨ. ɺʦʣʛʘ.  

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʜʠʥʘʤʠʢʘ ʧʨʦʪʷʞʸʥʥʦʩʪʠ ʨʫʩʣʦʚʦʡ ʩʝʪʠ ʵʣʝʤʝʥʪʘʨʥʳʭ 

ʚʦʜʦʪʦʢʦʚ ʚ ʧʨʝʜʝʣʘʭ ʟʦʥʳ ʩʤʝʰʘʥʥʳʭ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʚ ʫʩʣʦʚʠʷʭ 

ʥʠʟʤʝʥʥʳʭ ʨʘʚʥʠʥ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ:  

ï ʫʩʪʘʥʦʚʠʪʴ ʩʦʚʨʝʤʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʠʩʪʦʢʦʚ ʵʣʝʤʝʥʪʘʨʥʳʭ ʚʦʜʦʪʦʢʦʚ ʚ ʙʘʩʩʝʡ-

ʥʝ ʨ. ɺʝʣʝʪʴʤʘ; 

ï ʩ ʧʦʤʦʱʴʶ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʫʩʪʘʥʦʚʠʪʴ ʜʠʥʘʤʠʢʫ ʧʨʦʪʷʞʸʥʥʦʩʪʠ 

ʨʫʩʣʦʚʦʡ ʩʝʪʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʚʦʜʦʪʦʢʦʚ ʚ ʙʘʩʩʝʡʥʝ ʨ. ɺʝʣʝʪʴʤʘ ʚ XXI  ʚʝʢʝ ʧʫʪʸʤ ʩʦ-

ʧʦʩʪʘʚʣʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʠʩʪʦʢʦʚ ʵʣʝʤʝʥʪʘʨʥʳʭ ʚʦʜʦʪʦʢʦʚ ʚ 2001 ʠ 2018 ʛʛ.; 

ï ʦʧʨʝʜʝʣʠʪʴ ʚʝʢʪʦʨ ʜʠʥʘʤʠʢʠ ʧʨʦʪʷʞʸʥʥʦʩʪʠ ʨʫʩʣʦʚʦʡ ʩʝʪʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʚʦʜʦ-

ʪʦʢʦʚ ʚ ʙʘʩʩʝʡʥʝ ʨ. ɺʝʣʝʪʴʤʘ ʚ XXI  ʚʝʢʝ. 

ʄʝʪʦʜʳ ʠ ʧʦʜʭʦʜʳ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʚ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ. 

ɻʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʙʘʩʩʝʡʥʘ ʨ. ɺʝʣʝʪʴʤʘ ʦʩʥʦʚʘʥʳ ʥʘ 

ʨʝʟʫʣʴʪʘʪʘʭ ʘʥʘʣʠʟʘ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʢʘʨʪ [18], ʩʧʝʮʠʘʣʴʥʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʜʘʥʥʳʭ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ ʠ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 2018 ʛ., ʚ ʭʦʜʝ ʢʦʪʦʨʳʭ 

ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʧʨʦʜʦʣʴʥʳʝ ʧʨʦʬʠʣʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʥʘ 9 ʵʣʝʤʝʥ-

ʪʘʨʥʳʭ ʚʦʜʦʪʦʢʘʭ (18% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʵʣʝʤʝʥʪʘʨʥʳʭ ʚʦʜʦʪʦʢʦʚ ʚ ʙʘʩʩʝʡʥʝ ʨ. ɺʝ-

ʣʝʪʴʤʘ). ʆʙʦʙʱʝʥʠʝ, ʨʘʩʯʸʪʳ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʩ 

ʧʦʤʦʱʴʶ ɻʀʉ Quantum GIS.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

1. ʅʘ ʰʝʩʪʠ ʠʟ ʜʝʚʷʪʠ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʵʣʝʤʝʥʪʘʨʥʳʭ ʚʦʜʦʪʦʢʘʭ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʩʦ-

ʢʨʘʱʝʥʠʝ ʧʨʦʪʷʞʸʥʥʦʩʪʠ ʨʫʩʣʦʚʦʡ ʩʝʪʠ, ʩʦʩʪʘʚʠʚʰʝʝ, ʚ ʩʨʝʜʥʝʤ, 27% ʦʪ ʧʨʦʪʷʞʸʥ-

ʥʦʩʪʠ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʚʦʜʦʪʦʢʦʚ (ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʩʦʩʪʦʷʥʠʝʤ ʥʘ 2001 ʛ.); ʥʘ ʪʨʸʭ ʚʦʜʦ-

ʪʦʢʘʭ ʠʟʤʝʥʝʥʠʡ ʥʝ ʟʘʬʠʢʩʠʨʦʚʘʥʦ (ʨʠʩ. 1). 

2. ʗʨʢʦ ʚʳʨʘʞʝʥʥʘʷ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ ʧʨʦʪʷʞʸʥʥʦʩʪʠ ʨʫʩʣʦʚʦʡ ʩʝʪʠ ʵʣʝ-

ʤʝʥʪʘʨʥʳʭ ʚʦʜʦʪʦʢʦʚ ʚ ʙʘʩʩʝʡʥʝ ʨ. ɺʝʣʝʪʴʤʘ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʬʦʥʝ ʩʫʱʝʩʪʚʝʥʥʦʛʦ 

ʩʦʢʨʘʱʝʥʠʷ ʣʝʩʦʧʦʢʨʳʪʳʭ ʧʣʦʱʘʜʝʡ (ʨʠʩ. 1). ʅʘʠʙʦʣʝʝ ʠʟʤʝʥʯʠʚʳʤ ʣʘʥʜʰʘʬʪʥʳʤ 

ʬʘʢʪʦʨʦʤ ʚ ʙʘʩʩʝʡʥʝ ʨ. ɺʝʣʝʪʴʤʘ ʚ ʪʝʯʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʝʨʠʦʜʘ ʷʚʣʷʝʪʩʷ ʣʝʩʠ-

ʩʪʦʩʪʴ. ʉ 2000 ʧʦ 2016 ʛʛ. ʧʣʦʱʘʜ ɹʣʝʩʦʚ ʥʘ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩʦʢʨʘʪʠʣʘʩʴ ʥʘ 

43,92 ʢʤ
2
, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 6,22% ʦʪ ʧʣʦʱʘʜʠ ʣʝʩʦʚ ʚ ʧʨʝʜʝʣʘʭ ʙʘʩʩʝʡʥʘ ʨ. ɺʝʣʝʪʴʤʘ ʚ 

2000 ʛ. 

 



ɸ.ɽ. ɸʩʪʘʰʠʥ, ʄ.ʄ. ɹʘʜʴʠʥ, ɸ.ɺ. ʉʘʤʦʡʣʦʚ, ɽ.ɺ. ʈʳʞʦʚ, ɸ.ʀ. ʌʦʤʠʥʘ, ɸ.ɺ. ɺʣʘʩʦʚ 
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ʈʠʩ. 1. ɼʠʥʘʤʠʢʘ ʧʨʦʪʷʞʸʥʥʦʩʪʠ ʨʫʩʣʦʚʦʡ ʩʝʪʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʚʦʜʦʪʦʢʦʚ  

ʠ ʣʝʩʦʧʦʢʨʳʪʳʭ ʧʣʦʱʘʜʝʡ ʚ ʙʘʩʩʝʡʥʝ ʨ. ɺʝʣʝʪʴʤʘ ʚ ʧʝʨʠʦʜ 2001ï2018 ʛʛ. 

3. ɺ ʨʘʤʢʘʭ ʛʠʧʦʪʝʟʳ ʥʘʤʠ ʨʘʩʩʤʘʪʨʠʚʘʣʦʩʴ ʨʝʟʢʦʝ ʩʦʢʨʘʱʝʥʠʝ ʣʝʩʠʩʪʦʩʪʠ ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ 2010 ʛʦʜʘ, ʦʜʥʘʢʦ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ ʣʝʩʠʩʪʦʩʪʠ ʟʘ 

ʧʝʨʠʦʜ 2000ï2016 ʛʛ. ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʩʦʢʨʘʱʝʥʠʝ ʧʣʦʱʘʜʠ ʣʝʩʦʚ ʚ 2010 ʛʦʜʫ, ʢʘʢ ʠ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ, ʧʨʦʠʩ-

ʭʦʜʠʣʦ ʚ ʪʝʤʧʘʭ, ʩʦʧʦʩʪʘʚʠʤʳʭ ʩ ʜʨʫʛʠʤʠ ʛʦʜʘʤʠ ʚ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ, ʚʟʨʳʚʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʫʤʝʥʴʰʝʥʠʷ ʣʝʩʦʧʦʢʨʳʪʳʭ ʧʣʦʱʘʜʝʡ, ʩʧʨʦʚʦʮʠʨʦʚʘʥʥʳʭ ʥʝʨʝʛʫʣʷʨʥʳ-

ʤʠ ʬʘʢʪʦʨʘʤʠ (ʚ ʯʘʩʪʥʦʩʪʠ ï ʣʝʩʥʳʤʠ ʧʦʞʘʨʘʤʠ), ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. 

4. ɺ ʢʘʯʝʩʪʚʝ ʤʝʭʘʥʠʟʤʘ, ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʩʚʷʟʴ ʩʦʢʨʘʱʝʥʠʷ ʧʨʦʪʷʞʸʥʥʦʩʪʠ ʨʫ-

ʩʣʦʚʦʡ ʩʝʪʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʚʦʜʦʪʦʢʦʚ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩ ʩʦʢʨʘʱʝʥʠʝʤ 

ʧʦʢʘʟʘʪʝʣʝʡ ʣʝʩʠʩʪʦʩʪʠ, ʤʳ ʚʠʜʠʤ ʩʣʝʜʫʶʱʫʶ ʮʝʧʦʯʢʫ ʧʨʦʮʝʩʩʦʚ. ʉʦʢʨʘʱʝʥʠʝ ʣʝʩʠ-

ʩʪʦʩʪʠ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʠʩʧʘʨʷʝʤʦʩʪʠ, ʯʪʦ ʚʣʝʯʸʪ ʩʦʢʨʘʱʝʥʠʝ ʧʦʜʧʠʪʢʠ ʵʣʝ-

ʤʝʥʪʘʨʥʳʭ ʚʦʜʦʪʦʢʦʚ ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʩʪʦʢʦʤ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠ ʩʦʢʨʘʱʝʥʠʶ ʦʙʲʸ-

ʤʦʚ ʬʠʣʴʪʨʫʶʱʝʡʩʷ ʚ ʛʨʫʥʪ ʚʦʜʳ ï ʩ ʜʨʫʛʦʡ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʫʤʝʥʴʰʝʥʠʝ ʦʙʲʸʤʦʚ 

ʬʠʣʴʪʨʫʶʱʝʡʩʷ ʚʦʜʳ ʧʨʠʚʦʜʠʪ ʢ ʧʦʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʠ ʩʦʢʨʘʱʝʥʠʶ 

ʜʦʣʠ ʧʦʜʟʝʤʥʦʛʦ ʧʠʪʘʥʠʷ ʚʦʜʦʪʦʢʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʩʦʢʨʘʱʝʥʠʝ ʣʝʩʦʧʦʢʨʳʪʳʭ ʧʣʦʱʘ-

ʜʝʡ ʧʨʦʚʦʮʠʨʫʝʪ ʘʢʪʠʚʠʟʘʮʠʶ ʵʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʯʪʦ ʚʣʝʯʸʪ ʟʘ ʩʦʙʦʡ ʫʩʠʣʝʥʠʝ 

ʧʦʩʪʫʧʣʝʥʠʷ ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʨʫʩʣʘ ʵʣʝʤʝʥʪʘʨʥʳʭ ʚʦʜʦʪʦʢʦʚ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʠʭ ʟʘʠʣʝʥʠʶ, ʯʪʦ ʪʘʢʞʝ ʧʨʠʚʦʜʠʪ ʢ ʜʝʛʨʘʜʘʮʠʠ ʠʭ ʨʫʩʣʦʚʦʡ ʩʝʪʠ.  



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 58, 2018 ʛ. 
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5. ʋʩʪʘʥʦʚʣʝʥʠʝ ʨʦʣʠ ʦʩʪʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʣʘʥʜʰʘʬʪʘ ʚ ʜʠʥʘʤʠʢʝ ʨʫʩʣʦʚʦʡ ʩʝʪʠ 

ʵʣʝʤʝʥʪʘʨʥʳʭ ʚʦʜʦʪʦʢʦʚ ʚ ʙʘʩʩʝʡʥʝ ʨ. ɺʝʣʝʪʴʤʘ ʟʘʪʨʫʜʥʝʥʦ ʧʦ ʧʨʠʯʠʥʝ ʚʳʩʦʢʠʭ ʬʦ-

ʥʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʢʨʘʱʝʥʠʷ ʣʝʩʠʩʪʦʩʪʠ. 

ʈʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʨʝʟʢʦ ʦʪʣʠʯʘʶʪʩʷ 

ʦʪ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʭʦʜʝ ʨʘʙʦʪ, ʧʨʦʚʝʜʸʥʥʳʭ ʘʚʪʦʨʘʤʠ ʚ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ 

ʛʨʘʥʪʘ ɺʆʆ çʈʫʩʩʢʦʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʦʙʱʝʩʪʚʦè ʕʢʩʧʝʜʠʮʠʷ çʇʣʘʚʫʯʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ɺʦʣʞʩʢʦʛʦ ʙʘʩʩʝʡʥʘè ʚ 2016ï2017 ʛʛ. [17, 19, 20] ʚ ʧʨʝʜʝʣʘʭ ʟʦʥʳ ʣʝʩʦʩʪʝʧʠ (ʙʘʩʩʝʡʥ 

ʨ. ʉʫʥʜʦʚʠʢ), ʶʞʥʦʡ ʪʘʡʛʠ (ʙʘʩʩʝʡʥ ʨ. ʀʞʤʘ) ʠ ʟʦʥʳ ʩʤʝʰʘʥʥʳʭ ʭʚʦʡʥʦ-ʰʠʨʦʢʦ-

ʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ (ʙʘʩʩʝʡʥ ʨ. ʃʠʥʜʘ), ʛʜʝ ʧʦʚʩʝʤʝʩʪʥʦ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʧʨʝʦʙʣʘ-

ʜʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʨʘʟʚʠʪʠʷ ʩʝʪʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʚʦʜʦʪʦʢʦʚ ʥʘʜ ʧʨʦʮʝʩʩʘʤʠ ʩʦʢʨʘʱʝʥʠʷ. 

ʆʜʥʘʢʦ ʚ ʧʨʝʜʝʣʘʭ ʚʩʝʭ ʠʟʫʯʘʚʰʠʭʩʷ ʨʘʥʝʝ ʙʘʩʩʝʡʥʦʚ ʤʘʣʳʭ ʨʝʢ ʙʳʣ ʟʘʬʠʢʩʠʨʦʚʘʥ 

ʬʘʢʪ ʫʚʝʣʠʯʝʥʠʷ ʣʝʩʠʩʪʦʩʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʸʥʥʳʭ 

ʚ ʙʘʩʩʝʡʥʝ ʨ. ɺʝʣʝʪʴʤʘ, ʭʦʪʷ ʠ ʧʦʢʘʟʘʣʠ (ʚʧʝʨʚʳʝ) ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʜʠʥʘʤʠʢʫ ʧʨʦʪʷ-

ʞʸʥʥʦʩʪʠ ʨʫʩʣʦʚʦʡ ʩʝʪʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʚʦʜʦʪʦʢʦʚ, ʧʦʜʪʚʝʨʜʠʣʠ ʬʘʢʪ ʩʠʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʢʦʨʨʝʣʷʮʠʠ ʧʨʦʪʷʞʸʥʥʦʩʪʠ ʨʫʩʣʦʚʦʡ ʩʝʪʠ ʠ ʧʦʢʘʟʘʪʝʣʝʡ ʣʝʩʠʩʪʦʩʪʠ.  

ʇʦʤʠʤʦ ʥʘʫʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʨʝʘʣʠʟʘʮʠʷ ʛʨʘʥʪʦʚʦʛʦ ʧʨʦʝʢʪʘ ʠʤʝʣʘ ʩʝʨʴʸʟʥʳʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʵʬʬʝʢʪ, ʩʚʷʟʘʥʥʳʡ ʩ ʚʦʚʣʝʯʝʥʠʝʤ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʯʠʩʣʘ ʩʪʫʜʝʥʪʦʚ ʠ 

ʘʩʧʠʨʘʥʪʦʚ ʅʠʞʝʛʦʨʦʜʩʢʠʭ ɺʋɿʦʚ ʚ ʵʢʩʧʝʜʠʮʠʦʥʥʳʝ ʨʘʙʦʪʳ, ʘ ʪʘʢʞʝ ʚ ʦʙʨʘʙʦʪʢʫ ʠ 

ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʧʦʜʛʦʪʦʚʢʠ ʙʫʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ï ʛʝʦʛʨʘʬʦʚ, ʛʠʜʨʦʣʦʛʦʚ, ʵʢʦʣʦʛʦʚ, ʙʠʦʣʦʛʦʚ. ʋʯʘ-

ʩʪʠʝ ʩʪʫʜʝʥʪʦʚ, ʘʩʧʠʨʘʥʪʦʚ ʠ ʤʦʣʦʜʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʧʨʦʚʝʜʝʥʥʳʭ ʥʘʫʯʥʳʭ ʤʝʨʦ-

ʧʨʠʷʪʠʷʭ (ʢʦʥʬʝʨʝʥʮʠʷ çʕʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ɺʦʣʞʩʢʦʛʦ ʙʘʩʩʝʡʥʘè, ʤʝʞʜʫʥʘ-

ʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ ʬʦʨʫʤ çɺʝʣʠʢʠʝ ʨʝʢʠè, ʘ ʪʘʢʞʝ ʚ ʨʘʙʦʯʠʭ ʩʦʚʝʱʘʥʠʷʭ 

ʠ ʜʠʩʢʫʩʩʠʷʭ ʚ ʭʦʜʝ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʨʘʙʦʪ ʧʦʟʚʦʣʠʣʦ ʠʤ ʧʨʠʦʙʨʝʩʪʠ ʮʝʥʥʳʡ ʦʧʳʪ 

ʥʘʫʯʥʦʡ ʨʘʙʦʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ, ʧʦʜʛʦʪʦʚʢʠ ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʡ ʠ ʫʯʘʩʪʠʷ ʚ ʥʘʫʯʥʳʭ 

ʬʦʨʫʤʘʭ. ɺʘʞʥʫʶ ʨʦʣʴ ʚ ʧʦʚʳʰʝʥʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʨʦʚʥʷ ʤʦʣʦʜʳʭ ʠʩʩʣʝʜʦʚʘʪʝ-

ʣʝʡ ʩʳʛʨʘʣʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʩ ʚʳʩʦʢʦʢʚʘ-

ʣʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʫʯʝʥʳʤʠ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ.  

ɺʘʞʥʳʡ ʩʦʮʠʘʣʴʥʳʡ ʵʬʬʝʢʪ ʩʚʷʟʘʥ ʩ ʧʦʚʳʰʝʥʠʝʤ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʤʦ-

ʣʦʜʳʭ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʝʢʪʘ, ʘ ʪʘʢʞʝ ʰʠʨʦʢʠʤ ʦʩʚʝʱʝʥʠʝʤ ʨʘʙʦʪʳ ʇʣʘʚʫʯʝʛʦ ʫʥʠʚʝʨ-

ʩʠʪʝʪʘ ɺʦʣʞʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʚ ʉʄʀ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʤ ʬʦʨʤʠʨʦʚʘʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʢʫʣʴʪʫʨʳ.  
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The article contains the results of studying of dynamics of extent of channel network of ele-

mentary water currents in a zone of the mixed coniferous and broad-leaved woods within the 

Nizhny Novgorod Region (a catchment basin of the Veletma River) in the 21st century. The 

research is based on materials of the forwarding researches conducted during the summer 

period of 2018 and the GIS-analysis of data of remote sensing of Earth during the period 

from 2001 to 2018. Based on the results of the study, the current locations of the sources of 

elementary watercourses in the Veletma river catchment area of the Nizhny Novgorod region 

are determined, the dynamics of elementary watercourses relative to 2001 is calculated. The 

fact of significant reduction of extent of channel network of elementary water currents is es-

tablished and strong dependence between woodiness of the territory and extent of channel 

network of elementary water currents is revealed. 
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603951, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʫʣ. ʅʝʩʪʝʨʦʚʘ, 5 

ʆɹ ʀʉʇʆʃʔɿʆɺɸʅʀʀ ɻʈɽɹʅʓʍ ʂʆʃɽʉ  

ʅɸ ʈɽʏʅʓʍ ʉʋɼɸʍ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʚʠʞʠʪʝʣʴʥʦ-ʨʫʣʝʚʦʡ ʢʦʤʧʣʝʢʩ, ʛʨʝʙʥʦʝ ʢʦʣʝʩʦ, ʚʠʥʪʦ-ʨʫʣʝʚʘʷ ʢʦ-

ʣʦʥʢʘ, ʛʣʘʚʥʘʷ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʫʩʪʘʥʦʚʢʘ ʨʝʯʥʦʛʦ ʩʫʜʥʘ 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʝ ʩʫʜʦʭʦʜʩʪʚʘ ʥʘʤʝʪʠʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʧʦ ʚʦʟ-

ʨʦʞʜʝʥʠʶ ʧʨʠʤʝʥʝʥʠʷ ʛʨʝʙʥʳʭ ʢʦʣʝʩ ʥʘ ʨʝʯʥʳʭ ʩʫʜʘʭ. ʅʘʨʷʜʫ ʩ çʪʨʘʜʠʮʠʦʥʥʦʡè ʦʙ-

ʣʘʩʪʴʶ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʪ.ʝ. ʥʘ ʩʫʜʘʭ ʜʣʷ ʤʘʣʳʭ ʨʝʢ ʧʨʠ ʛʣʫʙʠʥʘʭ ʤʝʥʝʝ 1 ʤ, ʫʩʪʘ-

ʥʦʚʢʘ ʢʦʣʝʩ ʧʣʘʥʠʨʫʝʪʩʷ ʥʘ ʧʘʩʩʘʞʠʨʩʢʦʤ ʩʫʜʥʝ ʢʣʘʩʩʘ çʆè ʈʦʩʩʠʡʩʢʦʛʦ ʈʝʯʥʦʛʦ ʈʝ-

ʛʠʩʪʨʘ (ʈʈʈ) ʧʨʠ ʦʩʘʜʢʝ ʦʢʦʣʦ 1,2 ʤ. ʊʘʢʦʝ çʨʘʩʰʠʨʝʥʠʝè ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʛʨʝʙ-

ʥʳʭ ʢʦʣʝʩ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʩʦʤʥʠʪʝʣʴʥʳʤ ʠ ʷʚʣʷʝʪʩʷ ʧʨʝʜʤʝ-

ʪʦʤ ʨʘʩʩʤʦʪʨʝʥʠʷ ʚ ʩʪʘʪʴʝ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʙʦʙʱʝʥʠʷ ʠ ʘʥʘ-

ʣʠʟʘ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʥʘ ʨʝʯʥʳʭ ʩʫʜʘʭ ʛʨʝʙʥʳʭ ʢʦʣʝʩ. ʆʪ-

ʤʝʯʘʝʪʩʷ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʨʝʙʥʳʭ ʢʦʣʝʩ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚ ʫʩʣʦʚʠʷʭ ʤʘʣʳʭ ʨʝʢ ʠ ʟʥʘ-

ʯʠʪʝʣʴʥʳʭ ʥʘʛʨʫʟʢʘʭ ʥʘ ʜʚʠʞʠʪʝʣʴ. ʇʦʣʫʯʝʥʳ ʩʨʘʚʥʠʪʝʣʴʥʳʝ ʜʘʥʥʳʝ ʧʦ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʠ ʛʣʘʚʥʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʩʫʜʥʘ ʢʣʘʩʩʘ çʆè ʈʈʈ ʧʨʠ 

ʧʨʠʤʝʥʝʥʠʠ ʥʘ ʥʝʤ ʚ ʢʘʯʝʩʪʚʝ ʜʚʠʞʠʪʝʣʷ ʚʠʥʪʦ-ʨʫʣʝʚʦʡ ʢʦʣʦʥʢʠ ʠʣʠ ʛʨʝʙʥʦʛʦ ʢʦʣʝʩʘ. 

ʆʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʫʩʪʘʥʦʚʢʘ ʥʘ ʜʘʥʥʦʤ ʩʫʜʥʝ ʚʠʥʪʦ-ʨʫʣʝʚʳʭ ʢʦʣʦʥʦʢ, ʚʤʝʩʪʦ ʢʦʨʤʦ-

ʚʳʭ ʛʨʝʙʥʳʭ ʢʦʣʝʩ, ʧʦʟʚʦʣʠʪ, ʩʦʛʣʘʩʥʦ ʧʨʠʙʣʠʞʝʥʥʳʤ ʨʘʩʯʝʪʘʤ, ʫʤʝʥʴʰʠʪʴ ʥʝʦʙʭʦ-

ʜʠʤʫʶ ʤʦʱʥʦʩʪʴ ʛʣʘʚʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʠ, ʢʨʦʤʝ ʪʦʛʦ, ʫʣʫʯʰʠʪʴ ʫʧʨʘʚʣʷʝʤʦʩʪʴ ʩʫʜʥʘ.  
 

ɺ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʝʛʦ ʜʝʩʷʪʠʣʝʪʠʷ ʥʠʞʝʛʦʨʦʜʩʢʘʷ ʛʨʫʧʧʘ ʢʦʤʧʘʥʠʡ (ɻʂ) 

çɻɸʄɸè ʩʧʨʦʝʢʪʠʨʦʚʘʣʘ ʠ ʧʦʩʪʨʦʠʣʘ ʪʨʠ ʤʝʣʢʦʩʠʜʷʱʠʭ (ʦʩʘʜʢʘ 0,73 ʤ, ʢʣʘʩʩ ʈʦʩ-

ʩʠʡʩʢʦʛʦ ʈʝʯʥʦʛʦ ʈʝʛʠʩʪʨʘ (ʈʈʈ) ï çʈè) ʧʘʩʩʘʞʠʨʩʢʠʭ ʩʫʜʥʘ ʪʠʧʘ çʉʫʨʘè. ɺ ʢʘʯʝʩʪʚʝ 

ʜʚʠʞʠʪʝʣʴʥʦ-ʨʫʣʝʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʘ ʵʪʠʭ ʩʫʜʘʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʚʘ ʢʦʨʤʦʚʳʭ ʛʨʝʙʥʳʭ 

ʢʦʣʝʩʘ ʩ ʥʝʧʦʚʦʨʦʪʥʳʤʠ ʧʣʠʮʘʤʠ. ɻʂ çɻɸʄɸè ʪʘʢʞʝ ʟʘʷʚʠʣʘ ʦ ʥʘʤʝʨʝʥʠʠ ʨʘʩʰʠ-

ʨʠʪʴ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʧʘʩʩʘʞʠʨʩʢʠʭ ʩʫʜʦʚ ʩ ʛʨʝʙʥʳʤʠ ʢʦʣʝʩʘʤʠ ï ʩʦʟʜʘʪʴ, ʩ ʧʨʠ-

ʤʝʥʝʥʠʝʤ ʢʦʣʝʩ, ʨʝʯʥʦʝ ʢʨʫʠʟʥʦʝ ʩʫʜʥʦ ʢʣʘʩʩʘ çʆè ʈʈʈ ʠ ʦʩʘʜʢʦʡ 1,2 ʤ; ʧʨʦʝʢʪʥʦʝ 

ʦʙʦʟʥʘʯʝʥʠʝ ʩʫʜʥʘ ï ʇʂʉ-130 [1]. 

ɿʘʜʘʯʘ ʚʳʙʦʨʘ ʜʣʷ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʩʫʜʥʘ ʪʠʧʘ ʜʚʠʞʠʪʝʣʴʥʦ-ʨʫʣʝʚʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʠ ʝʛʦ ʨʘʟʤʝʱʝʥʠʷ ʥʘ ʢʦʨʧʫʩʝ ʦʪʥʦʩʠʪʩʷ ʢ ʯʠʩʣʫ ʚʘʞʥʳʭ. ɺ ʩʪʘʪʴʝ ʩʜʝʣʘʥʘ ʧʦʧʳʪʢʘ 

ʚʳʷʚʠʪʴ ʦʙʣʘʩʪʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʥʘ ʚʦʜʦʠʟʤʝʱʘʶʱʠʭ ʩʫʜʘʭ ʜʣʷ ʤʘʣʳʭ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 58, 2018 ʛ. 
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ʠ ʙʦʢʦʚʳʭ ʨʝʢ ʚ ʢʘʯʝʩʪʚʝ ʜʚʠʞʠʪʝʣʴʥʦ-ʨʫʣʝʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʛʨʝʙʥʳʭ ʢʦʣʝʩ, ʘ ʪʘʢʞʝ 

ʦʮʝʥʠʪʴ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʪʠʧʘʤʠ ʜʚʠʞʠʪʝʣʝʡ, ʧʨʝʞʜʝ ʚʩʝ-

ʛʦ, ʚʠʥʪʘʤʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʨʦʧʫʣʴʩʠʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʫʜʦʚ ʜʣʷ 

ʤʘʣʳʭ ʨʝʢ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1ʘ ʧʦ ʜʘʥʥʳʤ [2]. ʅʘ ʨʠʩʫʥʢʝ 1ʙ, ʜʣʷ ʩʨʘʚʥʝʥʠʷ, 

ʜʘʥʳ ʟʥʘʯʝʥʠʷ ʧʨʦʧʫʣʴʩʠʚʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʤʘʣʳʭ ʨʝʢ ʠ 

ʩʫʜʦʚ ʢʣʘʩʩʦʚ çʆè ʠ çʄè ʧʦ ʈʈʈ. 

ʇʨʦʧʫʣʴʩʠʚʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ (ɖ, ʩʤ. ʨʠʩʫʥʦʢ 1) ʫʯʠʪʳʚʘʝʪ ʢʘʢ ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ 

ʢ.ʧ.ʜ. ʜʚʠʞʠʪʝʣʷ, ʪʘʢ ʠ ʝʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʢʦʨʧʫʩʦʤ ʩʫʜʥʘ, ʪ.ʝ. ʢʦʵʬʬʠʮʠʝʥʪ ʚʣʠʷ-

ʥʠʷ ʢʦʨʧʫʩʘ ʩʫʜʥʘ. ʂʦʵʬʬʠʮʠʝʥʪ ʥʘʛʨʫʟʢʠ ʜʚʠʞʠʪʝʣʷ ʧʦ ʤʦʱʥʦʩʪʠ ʦʧʨʝʜʝʣʷʣʩʷ ʧʦ 

ʬʦʨʤʫʣʝ 

 

ʛʜʝ P ï ʤʦʱʥʦʩʪʴ, ʧʦʜʚʝʜʝʥʥʘʷ ʢ ʜʚʠʞʠʪʝʣʶ;  

ɟ ï ʧʣʦʪʥʦʩʪʴ ʚʦʜʳ;  

v ï ʩʢʦʨʦʩʪʴ ʭʦʜʘ ʩʫʜʥʘ;  

F ï ʧʣʦʱʘʜʴ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʩʝʯʝʥʠʷ ʜʚʠʞʠʪʝʣʷ. 

 

ʇʦ ʜʘʥʥʳʤ ʨʠʩʫʥʢʘ 1ʘ ʚ ʜʠʘʧʘʟʦʥʝ ʟʥʘʯʝʥʠʡ ůǋn = (4ï10) ʥʘ ʩʫʜʘʭ ʜʣʷ ʤʘʣʳʭ ʨʝʢ ʚ 

ʢʘʯʝʩʪʚʝ ʜʚʠʞʠʪʝʣʝʡ ʚ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʛʨʝʙʥʳʝ ʢʦʣʝʩʘ ʠ ʚʦʜʦʤʝʪʳ; ʧʨʠ ʵʪʦʤ 

ɖ ʩʫʜʦʚ ʩ ʛʨʝʙʥʳʤʠ ʢʦʣʝʩʘʤʠ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʟʥʘʯʝʥʠʷ 0,44. ʅʘ ʨʷʜʝ ʛʨʫʟʦʚʳʭ ʩʫʜʦʚ 

ʫʩʪʘʥʦʚʣʝʥʳ ʦʪʢʨʳʪʳʝ ʛʨʝʙʥʳʝ ʚʠʥʪʳ, ʢʦʵʬʬʠʮʠʝʥʪ ʥʘʛʨʫʟʢʠ ʢʦʪʦʨʳʭ ʣʝʞʠʪ ʚ ʜʠʘʧʘʟʦʥʝ 

2ï4,  ʘ ʧʨʦʧʫʣʴʩʠʚʥʳʡ ʢ.ʧ.ʜ. ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʟʥʘʯʝʥʠʷ 0,54. 

 

 

ʈʠʩ. 1. ɺʣʠʷʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʘʛʨʫʟʢʠ ʜʚʠʞʠʪʝʣʷ ʧʦ ʤʦʱʥʦʩʪʠ ()  

ʥʘ ʠʟʤʝʥʝʥʠʝ ʧʨʦʧʫʣʴʩʠʚʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʫʜʥʘ (ɖ) 



ɸ.ɸ. ʂʝʩʣʝʨ 
ʆʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʛʨʝʙʥʳʭ ʢʦʣʝʩ ʥʘ ʨʝʯʥʳʭ ʩʫʜʘʭ 
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ʅʘʨʷʜʫ ʩ ʦʪʢʨʳʪʳʤʠ ʚʠʥʪʘʤʠ, ʥʘ ʩʫʜʘʭ ʢʣʘʩʩʦʚ çʈè ʠ çʃè ʧʨʠ ůǋn = 3ï8, ʠʩʧʦʣʴ-

ʟʫʶʪʩʷ ʚʠʥʪʳ ʚ ʥʘʩʘʜʢʝ; ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ɖ ʩʦʩʪʘʚʣʷʝʪ 0,59. ʋ 

ʩʫʜʦʚ ʢʣʘʩʩʦʚ çʆè ʠ çʄè, ʢʦʪʦʨʳʝ ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ ʥʘ ʙʦʢʦʚʳʭ ʠ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʨʝ-

ʢʘʭ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʣʝʢʩʘ ʚʠʥʪïʥʘʩʘʜʢʘ ʧʨʠ ůǋn = 2·3 ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʯʴ ɖ = 0,65. 

ɼʘʥʥʳʝ ʨʠʩʫʥʢʘ 1 ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ï ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʘʛʨʫʟʢʠ 

ʜʚʠʞʠʪʝʣʷ ʧʨʦʧʫʣʴʩʠʚʥʳʡ ʢ.ʧ.ʜ. ʩʫʜʥʘ ʫʤʝʥʴʰʘʝʪʩʷ. 

ʄʦʜʝʣʴʥʳʝ ʠ ʥʘʪʫʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʢʦʣʝʩʥʳʤ ʜʚʠʞʠʪʝʣʷʤ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ 

ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 1936ï1939 ʛʛ., 1946ï1947 ʛʛ. ʠ 1978ï1985 ʛʛ.; ʧʨʠ ʵʪʦʤ 

ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ (ʠʟʫʯʝʥʳ) ʨʷʜ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʢʦʥʩʪʨʫʢʮʠʠ ʛʨʝʙʥʦʛʦ ʢʦʣʝʩʘ [2]. ɺ 

ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʟʥʘʯʝʥʠʷ ʧʨʦʧʫʣʴʩʠʚʥʦʛʦ ʢ.ʧ.ʜ. ʜʣʷ ʦʩʥʦʚʥʳʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʧʦ ʛʨʝʙʥʳʤ ʢʦʣʝʩʘʤ. 

ʊʘʙʣʠʮʘ 1 

ɿʥʘʯʝʥʠʷ ʧʨʦʧʫʣʴʩʠʚʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ  

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʛʨʝʙʥʳʭ ʢʦʣʝʩ 

[3] ʀʩʪʦʯʥʠʢ [2] 

ɼʘʥʥʳʝ ʧʦ ʩʫʜʘʤ ɼʘʥʥʳʝ ʧʦ ʤʦʜʝʣʷʤ 

ʈʘʩʯʝʪʳ ʧʦ ʩʫʜ-

ʥʫ çʉʫʨʘ-2è ʩ 

ʢʦʣʝʩʘʤʠ ʚ 

ʢʦʨʤʝ ʠ ʥʝʧʦʜ-

ʚʠʞʥʳʤʠ ʧʣʠ-

ʮʘʤʠ 

ɹʫʢʩʠʨ  

ʧʨ. 1721 ʩ 

ʙʦʨʪʦʚʳʤʠ 

ʢʦʣʝʩʘʤʠ ʩ 

ʧʦʚʦʨʦʪʥʳʤʠ 

ʧʣʠʮʘʤʠ 

(ɹʂʇʇ) ʚ ʨʘʩ-

ʯʝʪʥʦʤ ʨʝʞʠ-

ʤʝ ʙʫʢʩʠʨʦʚʢʠ 

ɹʫʢʩʠʨ  

ʧʨ. 1721 ʩ 

ɹʂʇʇ ʠ ʚʦʣ-

ʥʦʚʳʧʨʷʤʠ-

ʪʝʣʝʤ ʟʘ 

ʢʦʣʝʩʦʤ 

ʆʙʨʘʙʦʪʢʘ 

ʜʘʥʥʳʭ ʧʦ 

ʨʷʜʫ ʙʫʢ-

ʩʠʨʦʚ ʠ 

ʪʦʣʢʘʯʝʡ 

ʄʦʜʝʣʴ ʩ 

ʙʦʨʪʦʚʳʤʠ 

ʢʦʣʝʩʘʤʠ ʩ 

ʧʦʚʦʨʦʪʥʳ-

ʤʠ ʧʣʠʮʘʤʠ, 

ʧʨʠ ʨʘʟʤʝ-

ʱʝʥʠʠ ʢʦʣʝʩ 

ʧʦ ʩʭʝʤʝ 

çʪʘʥʜʝʤè 

ɺʳʩʦʢʦʦʙʦ-

ʨʦʪʥʦʝ ʛʨʝʙ-

ʥʦʝ ʢʦʣʝʩʦ ʩ 

ʧʦʚʦʨʦʪʥʳ-

ʤʠ ʧʣʠʮʘʤʠ 

ʢʦʥʩʪʨʫʢʮʠʠ 

ʌ.ʀ. ʄʠ-

ʭʘʡʣʦʚʘ 

ʦʢ. 0,42 0,46 0,48 0,44 0,47 0,46 

 

ɼʘʥʥʳʝ ʪʘʙʣʠʮʳ 1 ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʛʨʝʙʥʳʝ ʢʦʣʝʩʘ ʩ ʧʦʚʦʨʦʪʥʳʤʠ 

ʧʣʠʮʘʤʠ, ʢʦʥʩʪʨʫʢʮʠʷ ʢʦʪʦʨʳʭ çʦʪʨʘʙʘʪʳʚʘʣʘʩʴ ʚ ʪʝʯʝʥʠʝ ʤʥʦʛʠʭ ʜʝʩʷʪʠʣʝʪʠʡè, ʙʦ-

ʣʝʝ ʵʬʬʝʢʪʠʚʥʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʣʝʩʘʤʠ ʩ ʥʝʧʦʚʦʨʦʪʥʳʤʠ ʧʣʠʮʘʤʠ. ʈʘʟʤʝʱʝʥʠʝ 

ʛʨʝʙʥʳʭ ʢʦʣʝʩ ʟʘ ʢʦʨʤʦʡ ʩʫʜʥʘ (ʨʠʩʫʥʦʢ 2) ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ çʚʳʥʫʞʜʝʥʥʦʝè ʨʝ-

ʰʝʥʠʝ (ʥʘʧʨʠʤʝʨ, ʚʚʠʜʫ ʦʛʨʘʥʠʯʝʥʠʷ ʩʫʜʥʘ ʧʦ ʰʠʨʠʥʝ); ʧʨʠ ʵʪʦʤ ʦʥʠ, ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʙʦʨʪʦʚʳʭ, ʦʢʘʟʳʚʘʶʪ çʟʘʩʘʩʳʚʘʶʱʝʝè ʜʝʡʩʪʚʠʝ ʥʘ ʢʦʨʧʫʩ ʩʫʜʥʘ ʠ ʧʦ ʵʪʦʡ ʧʨʠʯʠʥʝ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʠʣʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʚʠʞʝʥʠʶ ʩʫʜʥʘ. 

 

 

ʈʠʩ. 2. ʉʫʜʥʦ çʉʫʨʘ-2è, ʦʙʦʨʫʜʦʚʘʥʥʦʝ ʢʦʨʤʦʚʳʤʠ ʢʦʣʝʩʘʤʠ  

ʩ ʥʝʧʦʚʦʨʦʪʥʳʤʠ ʧʣʠʮʘʤʠ 

ɺ ʨʘʙʦʪʝ [2] ʧʦʢʘʟʘʥʳ ʧʫʪʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʣʝʩʥʦʛʦ ʜʚʠʞʠʪʝʣʷ: 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 58, 2018 ʛ. 

ʈʘʟʜʝʣ I. ʉʫʜʦʩʪʨʦʝʥʠʝ, ʩʫʜʦʨʝʤʦʥʪ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʫʜʥʘ 
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ï ʫʩʪʘʥʦʚʢʘ ʧʦʩʣʝ ʛʨʝʙʥʦʛʦ ʢʦʣʝʩʘ ʚʦʣʥʦʚʳʧʨʷʤʠʪʝʣʷ; 

ï ʫʩʪʘʥʦʚʢʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʘʨʳ ʛʨʝʙʥʳʭ ʢʦʣʝʩ (ʩʭʝʤʘ çʪʘʥʜʝʤè). 

ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʠʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʥʘʪʫʨʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘ ʙʫʢʩʠʨʝ ʧʨ. 

1721, ʚʦ ʚʪʦʨʦʤ ï ʥʘ ʤʦʜʝʣʠ; ʟʥʘʯʝʥʠʷ ʧʨʦʧʫʣʴʩʠʚʥʦʛʦ ʢ.ʧ.ʜ. ʩʦʩʪʘʚʠʣʠ 0,48 ʠ 0,47 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʪʘʙʣʠʮʘ 1). ʆʪʤʝʯʘʝʪʩʷ, ʯʪʦ çʧʨʠʨʦʩʪ ʫʧʦʨʘ ʢʦʤʧʣʝʢʩʘ ʟʘ ʩʯʝʪ ʫʩʪʘ-

ʥʦʚʢʠ ʚʦʣʥʦʚʳʧʨʷʤʠʪʝʣʝʡ ʩʦʩʪʘʚʠʣ 3ï5% ʙʝʟ ʜʦʙʘʚʦʯʥʳʭ ʟʘʪʨʘʪ ʤʦʱʥʦʩʪʠè, ʘ çʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʧʳʪʘʥʠʡ ʢʦʤʧʣʝʢʩʘ çʪʘʥʜʝʤè ʧʦʩʣʝʜʥʠʡ ʣʠʰʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʫʩʪʫʧʘʝʪ 

ʧʦ ʢ.ʧ.ʜ. ʠʟʦʣʠʨʦʚʘʥʥʦʤʫ ʛʨʝʙʥʦʤʫ ʢʦʣʝʩʫ ʩ ʚʦʣʥʦʚʳʧʨʷʤʠʪʝʣʝʤè. ʕʪʠ ʦʧʳʪʥʳʝ ʢʦʥ-

ʩʪʨʫʢʮʠʠ ʚ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʧʨʘʢʪʠʢʝ, ʧʦ ʠʤʝʶʱʝʡʩʷ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʠʤʝʥʝʥʠʷ ʥʝ 

ʧʦʣʫʯʠʣʠ. 

ɺ 1983ï1984 ʛʛ. ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʧʳʪʘʥʠʷ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʡ ʤʦʜʝʣʠ ʚʳʩʦʢʦ-

ʦʙʦʨʦʪʥʦʛʦ ʛʨʝʙʥʦʛʦ ʢʦʣʝʩʘ ʨʳʯʘʞʥʦ-ʰʘʨʥʠʨʥʦʛʦ ʪʠʧʘ ʢʦʥʩʪʨʫʢʮʠʠ ʌ.ʀ. ʄʠʭʘʡʣʦʚʘ 

(ʨʠʩʫʥʦʢ 3). ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʪʘʢʦʝ ʢʦʣʝʩʦ çʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʥʘʛʨʫʟʦʢ ʦʙʣʘʜʘʝʪ 

ʪʦʡ ʞʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ, ʯʪʦ ʠ ʪʨʘʜʠʮʠʦʥʥʦʝ ʩ ʧʦʚʦʨʦʪʥʳʤʠ ʧʣʠʮʘʤʠè. ʉʦʛʣʘʩʥʦ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʜʘʥʥʳʤ ʧʨʦʧʫʣʴʩʠʚʥʳʡ ʢ.ʧ.ʜ. ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʣʝʩʘ ʄʠʭʘʡʣʦʚʘ 

ʥʝ ʧʨʝʚʳʰʘʝʪ 0,46, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʨʘʚʥʦ ʟʥʘʯʝʥʠʶ ʵʪʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʣʷ çʪʨʘʜʠ-

ʮʠʦʥʥʳʭè ʛʨʝʙʥʳʭ ʢʦʣʝʩ ʩ ʧʦʚʦʨʦʪʥʳʤʠ ʧʣʠʮʘʤʠ. ʉʣʫʯʘʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ 

ʥʘ ʩʫʜʘʭ ʛʨʝʙʥʦʛʦ ʢʦʣʝʩʘ ʢʦʥʩʪʨʫʢʮʠʠ ʄʠʭʘʡʣʦʚʘ ʥʝ ʠʟʚʝʩʪʥʳ. 

 

 

ʈʠʩ. 3. ʉʭʝʤʘ ʨʳʯʘʞʥʦ-ʰʘʨʥʠʨʥʦʛʦ ʚʳʩʦʢʦʦʙʦʨʦʪʥʦʛʦ ʛʨʝʙʥʦʛʦ ʢʦʣʝʩʘ 

ɺʳʧʦʣʥʝʥʥʳʡ ʘʥʘʣʠʟ ʨʘʙʦʪ ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʛʨʝʙʥʳʭ ʢʦʣʝʩ ʜʘʝʪ ʦʩʥʦʚʘʥʠʷ ʩʯʠ-

ʪʘʪʴ, ʯʪʦ ʧʨʦʧʫʣʴʩʠʚʥʳʡ ʢ.ʧ.ʜ. ʩʫʜʦʚ ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ: 

ï ʧʨʠ ʨʘʩʧʦʣʦʞʝʥʠʠ ʢʦʣʝʩ ʧʦ ʙʦʨʪʘʤ ʩʫʜʥʘ ɖ = 0,43ï0,46; 

ï ʧʨʠ ʨʘʟʤʝʱʝʥʠʠ ʢʦʣʝʩ ʟʘ ʢʦʨʤʦʡ ʩʫʜʥʘ ɖ = 0,39ï0,42. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʨʝʙʥʳʭ ʢʦʣʝʩ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʥʘ ʫʧʦʤʷʥʫʪʦʤ ʚʳʰʝ ʢʨʫʠʟʥʦʤ 

ʩʫʜʥʝ ʜʣʷ ʣʠʥʠʠ ʄʦʩʢʚʘ ï ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ: ʧʨ. ʇʂʉ-130; ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʧʦ ʧʨ. 

ʇʂʉ-130 ʤʘʪʝʨʠʘʣʳ ʚʳʟʚʘʣʠ ʠʥʪʝʨʝʩ ʫ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʩʫʜʦʚʦʞʜʝʥʠʶ [4]. ʆʩʥʦʚʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʩʫʜʥʘ ʧʨ. ʇʂʉ-130 ʜʘʥʳ ʚ ʪʘʙʣʠʮʝ 2 ʚ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩ ʜʘʥʥʳʤʠ ʧʦ ʧʘʩ-

ʩʘʞʠʨʩʢʦʤʫ ʧʘʨʦʭʦʜʫ ʧʨ. 737ɸ; ʪʘʢʠʝ ʧʘʨʦʭʦʜʳ ʚ ʧʨʦʰʣʦʤ ʵʢʩʧʣʫʘʪʠʨʦʚʘʣʠʩʴ ʥʘ 

ʣʠʥʠʠ ʄʦʩʢʚʘ ï ɻʦʨʴʢʠʡ (ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ï ʅ. ʅʦʚʛʦʨʦʜ). 

ʉʫʜʘ ʧʨ. ʇʂʉ-130 ʠ 737ɸ ʠʤʝʶʪ ʦʩʘʜʢʫ 1,2 ʤ, ʢʣʘʩʩ ʈʈʈ ï çʆè, ʧʨʘʢʪʠʯʝʩʢʠ 

ʨʘʚʥʳʝ ʟʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʭʦʜʘ, ʚʦʜʦʠʟʤʝʱʝʥʠʝ ʩʫʜʦʚ ʦʪʣʠʯʘʝʪʩʷ ʥʘ 18%; ʧʨʠ 

ʪʘʢʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʜʦʧʫʩʪʠʤʦ ʚʳʧʦʣʥʠʪʴ ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʦʮʝʥʢʫ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʱʥʦʩʪʠ ʛʣʘʚʥʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ (ɻʕʋ) 

ʩʫʜʦʚ. ɼʣʷ ʵʪʦʛʦ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʧʨʠʥʷʪʳʡ ʚ ʩʫʜʦʩʪʨʦʝʥʠʠ ʧʦʢʘʟʘʪʝʣʴ ï ʘʜʤʠ-

ʨʘʣʪʝʡʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʧʦ ʬʦʨʤʫʣʝ: 

, 



ɸ.ɸ. ʂʝʩʣʝʨ 
ʆʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʛʨʝʙʥʳʭ ʢʦʣʝʩ ʥʘ ʨʝʯʥʳʭ ʩʫʜʘʭ 
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ʛʜʝ D ï ʧʦʣʥʦʝ ʚʦʜʦʠʟʤʝʱʝʥʠʝ ʩʫʜʥʘ, ʪ; 

v ï ʩʢʦʨʦʩʪʴ ʭʦʜʘ ʩʫʜʥʘ, ʢʤ/ʯ;  

P ï ʤʦʱʥʦʩʪʴ ʛʣʘʚʥʳʭ ʜʚʠʛʘʪʝʣʝʡ, ʢɺʪ. 

ʊʘʙʣʠʮʘ 2  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʘʩʩʘʞʠʨʩʢʠʭ ʩʫʜʦʚ ʩ ʛʨʝʙʥʳʤʠ ʢʦʣʝʩʘʤʠ 
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L B T 

ʇ
ʂ
ʉ-

1
3

0 55,0 11,7 1,2 4,7 663 0,86 637 20,0 

1
3

0-
2
1

2 

çʆè ʛʨʝʙʥʳʝ 

ʢʦʣʝʩʘ ʚ 

ʢʦʨʤʝ 

ʥʝʪ 945 

737ɸ 69,6 8,5 1,2 8,1 542 0,765 383 19,0 360 çʆè ʛʨʝʙʥʳʝ 

ʢʦʣʝʩʘ 

ʧʦ ʙʦʨ-

ʪʘʤ  

ʦʜʠʥ ʨʫʣʴ 

ʧʣʦʱʘʜʴʶ  

5,2 ʤ2 

1200 

 

ʀʟ ʪʘʙʣʠʮʳ 2 ʩʣʝʜʫʝʪ, ʯʪʦ ʟʥʘʯʝʥʠʝ ʘʜʤʠʨʘʣʪʝʡʩʢʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʣʷ ʩʫʜʥʘ 

ʧʨ. ʇʂʉ-130 ʥʘ 27% ʤʝʥʴʰʝ, ʯʝʤ ʫ ʩʫʜʥʘ ʧʨ. 737ɸ. ʇʨʠʯʠʥʳ ʵʪʦʛʦ ʢʨʦʶʪʩʷ, ʚ ʯʘ-

ʩʪʥʦʩʪʠ, ʚ ʩʣʝʜʫʶʱʝʤ: 

ï ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʳ ʢʦʨʧʫʩʘ (ʤʘʣʝʥʴʢʦʝ ʟʥʘʯʝʥʠʝ L/B ʠ ʙʦʣʴʰʦʝ ŭ) ʩʫʜʥʘ ʧʨ. 

ʇʂʉ-130 ʚʳʟʳʚʘʶʪ ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʨʦʩʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚʦʜʳ ʝʛʦ ʜʚʠʞʝʥʠʶ (ʫʚʝ-

ʣʠʯʠʚʘʝʪʩʷ ʙʫʢʩʠʨʦʚʦʯʥʘʷ ʤʦʱʥʦʩʪʴ); 

ï ʥʘ ʩʫʜʥʝ ʧʨ. ʇʂʉ-130 ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʢʦʨʤʦʚʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʛʨʝʙʥʳʭ ʢʦ-

ʣʝʩ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʨʦʩʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʚʠʞʝʥʠʶ ʢʦʨʧʫʩʘ (ʫʤʝʥʴʰʝʥʠʝ ʧʨʦʧʫʣʴ-

ʩʠʚʥʦʛʦ ʢ.ʧ.ʜ. ʩʫʜʥʘ). 

ʆʩʘʜʢʘ ʩʫʜʥʘ ʧʨ. ʇʂʉ-130 ʩʦʩʪʘʚʣʷʝʪ 1,2 ʤ; ʪʘʢʦʝ ʟʥʘʯʝʥʠʝ ʦʩʘʜʢʠ ʧʦʟʚʦʣʷʝʪ 

ʦʪʥʝʩʪʠ ʵʪʦ ʩʫʜʥʦ ʢ çʩʤʝʞʥʳʤè ʧʦ ʦʩʘʜʢʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʪʨʘʥʩʧʦʨʪʥʳʤ ʩʨʝʜʩʪ-

ʚʘʤ ʜʣʷ ʤʘʣʳʭ ʨʝʢ. ʀʩʭʦʜʷ ʠʟ ʟʘʚʠʩʠʤʦʩʪʝʡ ʨʠʩʫʥʢʘ 1, ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʪʘʢʠʭ 

(çʩʤʝʞʥʳʭè) ʩʫʜʦʚ (ʩʫʜʦʚ ʢʣʘʩʩʘ çʆè) ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ, ʥʘʨʷʜʫ ʩ ʧʨʠʤʝʥʝ-

ʥʠʝʤ ʛʨʝʙʥʳʭ ʢʦʣʝʩ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʪʢʨʳʪʦʛʦ ʚʠʥʪʘ (ʆɺ) ʠ ʢʦʤʧʣʝʢʩʘ ʚʠʥʪï

ʥʘʩʘʜʢʘ (ɺʅ). 

ʈʘʩʯʝʪʳ ʧʦ ʆɺ ʠ ɺʅ, ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʩʫʜʥʫ ʧʨ. ʇʂʉ-130, ʚʳʧʦʣʥʝʥʳ ʧʦ ʈʫ-

ʢʦʚʦʜʩʪʚʫ [5] ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʩʯʝʪʥʳʭ ʜʠʘʛʨʘʤʤ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʚʠʥʪʘ: ʜʣʷ 

ʆɺ ï 4-ʭ ʣʦʧʘʩʪʥʳʡ ʚʠʥʪ ʩ ʜʠʩʢʦʚʳʤ ʦʪʥʦʰʝʥʠʝʤ 0,55; ʜʣʷ ɺʅ ï 4-ʭ ʣʦʧʘʩʪʥʳʡ 

ʚʠʥʪ ʩ ʜʠʩʢʦʚʳʤ ʦʪʥʦʰʝʥʠʝʤ 0,58. ʈʘʩʯʝʪʳ ʚʳʧʦʣʥʝʥʳ ʧʨʠ ʩʣʝʜʫʶʱʠʭ ʠʩʭʦʜʥʳʭ 

ʫʩʣʦʚʠʷʭ: 

ï ʩʠʣʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʚʠʞʝʥʠʶ ʩʫʜʥʘ ʧʨʠ v =20 ʢʤ/ʯ ʩʦʩʪʘʚʣʷʝʪ R = 53 ʢʅ 

[6]; 

ï ʰʠʨʠʥʘ ʢʦʨʧʫʩʘ ʩʫʜʥʘ (11,7 ʤ) ʧʦʟʚʦʣʷʝʪ ʨʘʟʤʝʩʪʠʪʴ ʟʘ ʢʦʨʤʦʡ ʯʝʪʳʨʝ ʆɺ 

ʠʣʠ ɺʅ ʧʨʠ ʜʠʘʤʝʪʨʝ ʚʠʥʪʘ D = 0,95 ʤ (D
ï
 = D/T = 0,95/1,2 = 0,79); 

ï ʆɺ ʠʣʠ ɺʅ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʚʠʥʪʦ-ʨʫʣʝʚʦʡ ʢʦʣʦʥʢʠ (ɺʂʈ)
*)

; 

ï ʩʦʦʪʥʦʰʝʥʠʝ ʟʥʘʯʝʥʠʡ ʤʦʱʥʦʩʪʠ ʥʘ ʬʣʘʥʮʝ ʜʠʟʝʣʷ ʠ ʥʘ ʚʘʣʫ ʚʠʥʪʘ (Ů) ʧʨʠ-

ʥʷʪʦ ʨʘʚʥʳʤ 1,15 (Ů ʫʯʠʪʳʚʘʝʪ ʟʘʧʘʩ ʤʦʱʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ ʠ ʧʦʪʝʨʠ ʧʨʠ ʝʝ ʧʝʨʝʜʘ-

ʯʝ ʥʘ ʚʠʥʪ). 

                                                           
*) ɻʠʜʨʘʚʣʠʯʝʩʢʠʡ ʢ.ʧ.ʜ. (ɖʨ) ʆɺ ʠʣʠ ɺʅ ʚ ʩʦʩʪʘʚʝ ɺʈʂ ʧʨʠʥʷʪ ʥʘ 5% ʤʝʥʴʰʝ, ʯʝʤ ɖʨ, ʧʦʣʫʯʝʥ-

ʥʳʡ ʧʦ ʨʘʩʯʝʪʥʦʡ ʜʠʘʛʨʘʤʤʝ; ʵʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʘʢʪʠʢʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ɺʈʂ. 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 58, 2018 ʛ. 
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 23 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʠʙʣʠʞʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʧʦ ʜʚʠʞʠʪʝʣʴʥʦ-ʨʫʣʝʚʦʤʫ ʢʦʤʧʣʝʢʩʫ 

ʩʫʜʥʘ ʧʨ. ʇʂʉ-130 ʜʣʷ ʩʣʫʯʘʷ ʧʨʠʤʝʥʝʥʠʷ ʥʘ ʥʝʤ ʚʠʥʪʦ-ʨʫʣʝʚʳʭ ʢʦʣʦʥʦʢ ʜʘʥʳ ʚ 

ʪʘʙʣʠʮʝ 3. ʉʨʘʚʥʝʥʠʝ ʵʪʠʭ ʜʘʥʥʳʭ ʩ ʦʧʫʙʣʠʢʦʚʘʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʦ ʩʫʜ-

ʥʫ ʧʨ. ʇʂʉ-130 (ʪʘʙʣʠʮʘ 2) ʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʨʘʙʦʪʳ ʛʨʝʙʥʳʭ ʢʦʣʝʩ (ʩʤ. ʚʳʰʝ) ʧʦ-

ʟʚʦʣʷʝʪ ʦʪʤʝʪʠʪʴ ʩʣʝʜʫʶʱʝʝ: 

ï ʟʥʘʯʝʥʠʝ ʧʨʦʧʫʣʴʩʠʚʥʦʛʦ ʢ.ʧ.ʜ. ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʆɺ (ɖ = 0,52) ʠ ɺʅ (ɖ = 

0,57) ʧʨʝʚʳʰʘʶʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʵʪʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚ ʩʣʫʯʘʝ ʫʩʪʘʥʦʚʢʠ 

ʛʨʝʙʥʳʭ ʢʦʣʝʩ (ɖ = 0,46); 

ï ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʧʨʦʧʫʣʴʩʠʚʥʦʛʦ ʢ.ʧ.ʜ. ʢʘʢ ʜʣʷ ʆɺ, ʪʘʢ ʠ ɺʅ ʩʦʛʣʘʩʫ-

ʶʪʩʷ ʩ ʜʘʥʥʳʤʠ ʨʠʩʫʥʢʘ 1; 

ï ʤʠʥʠʤʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ɻʕʋ ʩʫʜʥʘ ʧʨ. ʇʂʉ-130 ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʶ ʥʘ ʥʝʤ ɺʅ (594 ʢɺʪ). 

ʊʘʙʣʠʮʘ 3  

ʆʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʜʚʠʞʠʪʝʣʴʥʦ-ʨʫʣʝʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʫʜʥʘ ʧʨ. ʇʂʉ-130  

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʛʨʝʙʥʳʭ ʚʠʥʪʦʚ 

ɺʠʥʪʦ-ʨʫʣʝʚʘʷ 

ʢʦʣʦʥʢʘ ʧʨʠ 
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ʆɺ 0,95 576 0,49 0,52 142 653 2,4 

ɺʅ 0,95 480 0,57 0,57 129 594 1,92 

 

ʊʠʧ ʜʚʠʞʠʪʝʣʷ ʩʫʜʥʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʳʙʠʨʘʝʪʩʷ ʩ ʫʯʝʪʦʤ ʝʛʦ ʨʦʣʠ ʚ ʦʙʝʩʧʝʯʝʥʠʠ 

ʨʫʣʝʚʦʡ ʩʠʣʳ (ʤʘʥʝʚʨʝʥʥʦʩʪʠ ʩʫʜʥʘ). ɺʦʧʨʦʩʘʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʫʧʨʘʚʣʝʥʠʷ ʩʫ-

ʜʘʤʠ ʩ ʢʦʨʤʦʚʳʤʠ ʛʨʝʙʥʳʤʠ ʢʦʣʝʩʘʤʠ ʧʦʩʚʷʱʝʥʳ ʨʷʜ ʨʘʙʦʪ [7], [8], [9], [10], [11]; 

ʧʨʠ ʵʪʦʤ ʛʣʘʚʥʦʝ ʚʥʠʤʘʥʠʝ ʙʳʣʦ ʫʜʝʣʝʥʦ ʦʧʪʠʤʠʟʘʮʠʠ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ʤʝʭʘʥʠʟʤʘʤʠ ʠ ʘʛʨʝʛʘʪʘʤʠ ʩʫʜʥʘ. ʆʩʦʙʝʥʥʦʩʪʠ ʚʣʠʷʥʠʷ ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʩʫʜʥʘ ʢʦʨʤʦ-

ʚʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʛʨʝʙʥʳʭ ʢʦʣʝʩ ʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝ-

ʥʠʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʩʫʜʥʦʤ ʜʨʫʛʠʭ ʪʠʧʦʚ ʜʚʠʞʠʪʝʣʴʥʦ-ʨʫʣʝʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʨʘʙʦʪʘʭ 

ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ. ɺ ʪʦʞʝ ʚʨʝʤʷ, ʢʘʢ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʧʨʘʢʪʠʢʘ ʩʫʜʦʭʦʜʩʪʚʘ, ʚʠʥʪʦ-

ʨʫʣʝʚʳʝ ʢʦʣʦʥʢʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʢ ʧʦʩʪʫʧʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ 

ʩʫʜʥʘ, ʪʘʢ ʠ ʤʘʥʝʚʨʝʥʥʳʭ ʦʧʝʨʘʮʠʡ, ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʪʠʧʦʤ 

ʜʚʠʞʠʪʝʣʷ ʜʣʷ ʧʘʩʩʘʞʠʨʩʢʠʭ ʠ ʨʷʜʘ ʜʨʫʛʠʭ ʪʠʧʦʚ ʩʫʜʦʚ. 

ʅʘʧʨʠʤʝʨ, ʦʢʦʣʦ 40 ʝʚʨʦʧʝʡʩʢʠʭ ʨʝʯʥʳʭ ʧʘʩʩʘʞʠʨʩʢʠʭ ʩʫʜʦʚ ʦʙʦʨʫʜʦʚʘʥʦ ʚʠʥʪʦ-

ʨʫʣʝʚʳʤʠ ʢʦʣʦʥʢʘʤʠ [12] (ʨʠʩʫʥʦʢ 4). 

 

 

ʈʠʩ. 4. ʏʝʪʳʨʝ ʚʠʥʪʦ-ʨʫʣʝʚʳʝ  ʢʦʣʦʥʢʠ ʥʘ ʨʝʯʥʦʤ ʢʨʫʠʟʥʦʤ  

ʩʫʜʥʝ çɸïRosa Aquaè 
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ʂʦʣʦʥʢʠ ʨʘʟʤʝʱʝʥʳ ʚ ʢʦʨʤʝ; ʢʘʞʜʘʷ ʠʟ ʥʠʭ ʫʜʝʨʞʠʚʘʝʪ ʜʚʘ ʚʠʥʪʘ. ʂʦʣʦʥʢʠ 

ʫʧʨʘʚʣʷʶʪʩʷ ʜʞʦʡʩʪʠʢʘʤʠ ï çʦʪʜʝʣʴʥʦ ʜʣʷ ʜʚʫʭ ʢʦʣʦʥʦʢ ʧʨʘʚʦʛʦ ʠ ʣʝʚʦʛʦ ʙʦʨʪʦʚè. 
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The trend on revival of application of rowing wheels on river crafts was outlined in modern 

domestic practice of navigation. Along with the çtraditionalè field of their use, i.e. on vessels 

for the small rivers with depths less than 1 m, installation of wheels is planned on the pas-

senger ship of class çOè of the Russian River Register (RRR) at draft about 1.2 m. Such çex-

pansionèof the field of application of rowing wheels in modern conditions is doubtful and is 

a consideration subject in this article. The paper presents the results of generalization and 

the analysis of materials on efficiency of application of rowing wheels on river boats. It is 

noted that use of rowing wheels is expedient in the conditions of the small rivers and consid-

erable loads of the propeller. The comparative data of the main power station efficiency of the 

passenger ship class çOè RRR with application of a steering column as the propeller or a row-

ing wheel are obtained. It is noted that installation of steering columns on this vesse, instead of 

fodder rowing wheels  will allow to reduce, according to approximate calculations, the neces-

sary power of the main engines and, besides, to improve controllability of the vessel. 
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ʩʠʩʪʝʤʘ ʚʝʥʪʠʣʷʮʠʠ ʩʫʜʦʚ, ʦʧʪʠʤʘʣʴʥʳʝ ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʜʦʧʫʩʪʠʤʳʝ 

ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ, ʠʦʥʠʟʘʮʠʷ ʚʦʟʜʫʭʘ. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʠʩʪʝʤʘʤ ʦʙʝʩʧʝʯʝʥʠʷ ʤʠʢʨʦʢʣʠʤʘʪʘ ʩʫʜʦʚʳʭ ʧʦʤʝʱʝ-

ʥʠʡ ʩ ʫʯʝʪʦʤ ʩʦʚʨʝʤʝʥʥʦʡ ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʙ-

ʟʦʨ ʥʦʨʤ, ʧʨʘʚʠʣ ʠ ʪʨʝʙʦʚʘʥʠʡ ʢʘʩʘʪʝʣʴʥʦ ʤʠʢʨʦʢʣʠʤʘʪʘ ʠ ʢʘʯʝʩʪʚʘ ʚʦʟʜʫʭʘ ʚ ʧʦʤʝ-

ʱʝʥʠʷʭ ʩʫʜʦʚ. ʉʫʱʝʩʪʚʫʶʱʠʝ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ ʨʘʙʦʪʘ-

ʶʪ ʥʝʠʟʤʝʥʥʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʙʦʣʝʝ 15 ʣʝʪ ʠ ʦʭʚʘʪʳʚʘʶʪ ʥʝ ʧʦʣʥʳʡ ʩʧʝʢʪʨ ʦʮʝʥʢʠ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʦʠʟʚʝʜʝʥ ʦʙʟʦʨ ʠ ʩʨʘʚʥʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʩ ʥʦʨʤʘʤʠ ʤʝʞʜʫʥʘʨʦʜ-

ʥʳʭ ʥʦʨʤʘʪʠʚʦʚ ʠ ʩʪʘʥʜʘʨʪʦʚ. ɺʳʷʚʣʝʥʳ ʙʦʣʝʝ ʞʝʩʪʢʠʝ ʪʨʝʙʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʩʣʝ-

ʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʠʩʪʝʤ ʚʝʥʪʠʣʷʮʠʠ ʠ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ, ʘ 

ʪʘʢʞʝ ʦʙʝʩʧʝʯʝʥʠʷ ʤʠʢʨʦʢʣʠʤʘʪʘ ʩʫʜʦʚʳʭ ʧʦʤʝʱʝʥʠʡ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ 

ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʘʯʝʩʪʚʫ ʚʦʟʜʫʭʘ ʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʵʬʬʝʢʪʘ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʠ ʵʢʦʣʦʛʠ-

ʯʝʩʢʦʤ ʘʩʧʝʢʪʘʭ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʠ 

ʧʨʠʝʤʦʚ. 

ɺʚʝʜʝʥʠʝ 

ʂʦʤʧʣʝʢʩ ʫʩʣʦʚʠʡ ʜʣʷ ʧʨʝʙʳʚʘʥʠʷ ʥʘ ʩʫʜʘʭ ʵʢʠʧʘʞʘ ʠ ʧʘʩʩʘʞʠʨʦʚ ʥʘʟʳʚʘʶʪ ʦʙʠ-

ʪʘʝʤʦʩʪʴʶ. ʆʥʘ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʩʢʦʣʴʢʠʤʠ ʬʘʢʪʦʨʘʤʠ ʧʨʷʤʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʬʠʟʠʦʣʦʛʠʶ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ: 

ï ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ (ʦʙʝʩʧʝʯʝʥʠʝ ʩʫʜʥʘ ʚʦʜʦʡ ʠ ʧʠʱʝʡ); 

ï ʬʠʟʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ (ʫʨʦʚʝʥʴ ʰʫʤʘ, ʚʠʙʨʘʮʠʠ, ʢʘʯʢʠ, ʠʟʣʫʯʝʥʠʡ ʠ ʦʩʚʝʱʝʥʥʦ-

ʩʪʠ ʧʦʤʝʱʝʥʠʡ); 

ï ʭʠʤʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ (ʩʦʩʪʘʚ ʛʘʟʦʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ ʚ ʧʦʤʝʱʝʥʠʷʭ); 

ï ʩʦʮʠʘʣʴʥʳʝ ʬʘʢʪʦʨʳ (ʨʝʞʠʤ ʪʨʫʜʘ ʠ ʦʪʜʳʭʘ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʢʣʠʤʘʪ, ʫʩʣʦʚʠʷ 

ʨʘʟʤʝʱʝʥʠʷ). 

 ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʛʠʛʠʝʥʳ, ʩʦʟʜʘʥʠʝ ʢʦʤʬʦʨʪʥʦʛʦ ʤʠʢʨʦʢʣʠʤʘʪʘ ʚ ʧʦʤʝʱʝʥʠʷʭ ʷʚ-

ʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʧʦʚʳʰʝʥʠʠ ʦʙʠʪʘʝʤʦʩʪʠ ʩʫʜʦʚ, 

ʪʘʢ ʢʘʢ ʚʦʟʜʫʭ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʯʝʣʦʚʝʯʝʩʢʦʡ ʞʠʟʥʠ. ʕʪʦʪ ʬʘʢʪ ʟʘʩʪʘʚʣʷʝʪ ʟʘʜʫʤʘʪʴ-

ʩʷ ʪʘʢʞʝ ʠ ʦ ʭʠʤʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʚʦʟʜʫʭʘ, ʪʘʢ ʢʘʢ ʩ ʨʦʩʪʦʤ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ, 

ʦʙʦʩʪʨʷʶʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʟʘʛʨʷʟʥʝʥʠʝʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʠ ʚʦʟʜʫʭʘ ʚ ʪʦʤ ʯʠʩʣʝ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 

ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʥʦʨʤʘʣʴʥʦʡ ʠ ʙʝʟʦʧʘʩʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʫʜʥʘ, ʘ ʪʘʢʞʝ ʜʣʷ ʩʦʟ-

ʜʘʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʧʨʠʩʫʪʩʪʚʠʷ ʠ ʧʨʦʞʠʚʘʥʠʷ ʥʘ ʥʝʤ ʣʶʜʝʡ ʩʣʫʞʘʪ ʩʫ-

ʜʦʚʳʝ ʩʠʩʪʝʤʳ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʫʜʦʚʳʭ ʧʦʤʝʱʝʥʠʷʭ ʥʘʙʣʶʜʘʝʪʩʷ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ ʦʪ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʚ ʥʠʭ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʊʘʢ ʢʘʢ ʪʝʧʣʦʝʤʢʦʩʪʴ ʚʦʟʜʫ-

ʭʘ ʦʯʝʥʴ ʤʘʣʘ, ʪʦ ʜʘʞʝ ʥʝʩʫʱʝʩʪʚʝʥʥʳʡ ʠʟʙʳʪʦʢ ʪʝʧʣʦʪʳ, ʩʦʦʙʱʘʝʤʡr ʧʦʤʝʱʝʥʠʶ, 

ʧʨʠʚʦʜʠʪ ʢ ʙʳʩʪʨʦʤʫ ʧʦʚʳʰʝʥʠʶ ʪʝʤʧʝʨʘʪʫʨʳ, ʚʣʘʞʥʦʩʪʠ ʘ ʪʘʢʞʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʚʨʝʜʥʳʭ ʛʘʟʦʚ. ʉʠʩʪʝʤʘ ʚʝʥʪʠʣʷʮʠʠ (ʉɺ) ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʫʜʘʣʝʥʠʷ ʠʟʙʳʪʢʦʚ ʪʝʧʣʦ-

ʪʳ, ʚʣʘʛʠ ʠ ʚʨʝʜʥʳʭ ʛʘʟʦʚ ʠʟ ʧʦʤʝʱʝʥʠʡ ʧʫʪʝʤ ʥʘʛʥʝʪʘʥʠʷ ʚ ʥʠʭ ʩʚʝʞʝʛʦ ʚʦʟʜʫʭʘ ʠ 

ʫʜʘʣʝʥʠʷ ʟʘʛʨʷʟʥʝʥʥʦʛʦ [1]. ʊʘʢ ʞʝ, ʩ 60-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʥʘ ʥʝʢʦʪʦʨʳʭ ʩʫʜʘʭ 

ʧʦʷʚʠʣʠʩʴ ʧʝʨʚʳʝ ʩʠʩʪʝʤʳ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ (ʉʂɺ),  ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 

ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʜʣʷ ʦʙʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ ʫʩʣʦʚʠʷ. ʇʦʜ ʪʘʢʠʤʠ ʩʠʩʪʝʤʘʤʠ ʧʦʥʠʤʘʝʪʩʷ 

ʨʷʜ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʦʙʨʘʙʦʪʢʠ ʚʦʟʜʫʭʘ, ʢʦʪʦʨʳʡ ʧʦʜʜʝʨʞʠʚʘʝʪ ʦʧʨʝʜʝ-

ʣʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ (ʚʣʘʞʥʦʩʪʴ, ʪʝʤʧʝʨʘʪʫʨʘ, ʜʘʚʣʝʥʠʝ) ʛʘʟʦʚʦʡ ʩʨʝʜʳ ʧʦʤʝʱʝʥʠʡ ʥʘ 

ʙʣʘʛʦʧʨʠʷʪʥʦʤ ʜʣʷ ʯʝʣʦʚʝʢʘ ʫʨʦʚʥʝ. 

ʉʠʩʪʝʤʘ ʚʝʥʪʠʣʷʮʠʠ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʦʜʘʯʠ ʚ ʩʫʜʦʚʳʝ ʧʦʤʝʱʝʥʠʷ ʥʘʨʫʞʥʦʛʦ 

ʠ ʫʜʘʣʝʥʠʷ ʠʟ ʥʠʭ ʟʘʛʨʷʟʥʝʥʥʦʛʦ ʚʦʟʜʫʭʘ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʜʘʥʥʳʭ ʫʩʣʦʚʠʡ ʚʝʥ-

ʪʠʣʠʨʦʚʘʥʠʷ ʠ ʘʩʩʠʤʠʣʷʮʠʠ ʪʝʧʣʦʚʳʜʝʣʝʥʠʡ (ʙʝʟ ʦʙʨʘʙʦʪʢʠ ʚʦʟʜʫʭʘ), ʘ ʪʘʢʞʝ, ʚ ʥʝ-

ʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʩʦʟʜʘʥʠʷ ʧʦʜʧʦʨʘ ʠʣʠ ʨʘʟʨʷʞʝʥʠʷ ʚʦʟʜʫʭʘ [2]. ʊʘʢʞʝ ʩʠʩʪʝʤʘ ʚʝʥʪʠ-

ʣʷʮʠʠ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʢʦʤʬʦʨʪʥʳʝ ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ 

ʜʣʷ ʦʙʠʪʘʥʠʷ ʣʶʜʝʡ ʠ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʟʚʝʥʴʝʚ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʢʘʯʝʩʪʚʘ ʚʦʟʜʫʭʘ. 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 58, 2018 ʛ. 
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ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʠʩʪʝʤ ʚʝʥʪʠʣʷʮʠʠ  ʠ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʨʫʢʦʚʦʜʩʪʚʫʶʪʩʷ 

ʜʝʡʩʪʚʫʶʱʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ, ʥʦʨʤʘʤʠ ʠ ʧʨʘʚʠʣʘʤʠ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʤʠ ʫʩʣʦʚʠʷ ʜʣʷ 

ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʦʙʠʪʘʥʠʷ ʣʶʜʝʡ ʠ ʦʧʪʠʤʘʣʴʥʳʤʠ ʜʣʷ ʨʘʙʦʪʳ ʤʝʭʘʥʠʟʤʦʚ: 

1. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ çʆ ʪʝʭʥʠʯʝʩʢʦʤ ʨʝʛʫʣʠʨʦʚʘʥʠʠè ʇʨʘ-

ʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩʫʱʝʩʪʚʫʶʪ ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʛʣʘʤʝʥʪʳ ʦ ʙʝʟʦʧʘʩʥʦ-

ʩʪʠ ʦʙʲʝʢʪʦʚ ʤʦʨʩʢʦʛʦ [3] ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʜʥʦʛʦ [4] ʪʨʘʥʩʧʦʨʪʘ ʩʦʜʝʨʞʘʱʠʝ ʦʙʷʟʘ-

ʪʝʣʴʥʳʝ ʜʣʷ ʩʦʙʣʶʜʝʥʠʷ ʤʠʥʠʤʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʚʦʜʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʮʝʣʝʡ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʥʘʩʪʦʷʱʠʤʠ ʜʦ-

ʢʫʤʝʥʪʘʤʠ. 

2. ʉʦʛʣʘʩʥʦ ʉʘʥʇʠʅ 2.5.2-703-98. çʉʫʜʘ ʚʥʫʪʨʝʥʥʝʛʦ ʠ ʩʤʝʰʘʥʥʦʛʦ (ʨʝʢʘ-ʤʦʨʝ) 

ʧʣʘʚʘʥʠʷè [5] ʚ ʧʦʤʝʱʝʥʠʷʭ ʩʫʜʦʚ, ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʩʠʩʪʝʤʘʤʠ ʚʝʥʪʠʣʷʮʠʠ ʠ ʦʪʦʧʣʝ-

ʥʠʷ, ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʘ (tʚ) ʠ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ (v); ʪʘʢ ʞʝ ʚ ʧʦ-

ʤʝʱʝʥʠʷʭ ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʩʠʩʪʝʤʦʡ ʚʦʟʜʫʰʥʦʛʦ ʦʪʦʧʣʝʥʠʷ ʚ ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ ʠʟʤʝ-

ʨʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ (ű). 

ɺ ʧʦʤʝʱʝʥʠʷʭ, ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʩʠʩʪʝʤʦʡ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ, ʠʟʤʝʨʷʶʪ-

ʩʷ: ʪʝʤʧʝʨʘʪʫʨʘ (te), ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ (v), ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ (ű) ʠ 

ʪʝʤʧʝʨʘʪʫʨʘ ʦʛʨʘʞʜʝʥʠʡ ï ʩʪʝʥ, ʧʦʪʦʣʢʘ, ʧʦʣʘ (tp) [5]. 

3. ʊʨʝʙʦʚʘʥʠʷ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʩʫʜʦʚʳʭ ʩʠʩʪʝʤ ʚʝʥʪʠʣʷʮʠʠ ʠ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘ-

ʥʠʷ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʠʭ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʥʘ ʩʫʜʥʝ ʧʨʠʚʝʜʝʥʳ ʚ ʇʨʘʚʠʣʘʭ ʈʝʯʥʦʛʦ [6] ʠ ʄʦʨʩʢʦʛʦ [7] ʈʝʛʠʩʪʨʦʚ. 

4. ʇʨʠ ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʠʭ ʨʘʩʯʝʪʘʭ  ʉɺ, ʉʂɺ ʠ ʚʭʦʜʷʱʝʛʦ ʚ ʥʠʭ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʩ-

ʧʦʣʴʟʫʶʪ ʧʘʨʘʤʝʪʨʳ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ, ʚʦʟʜʫʭʘ ʧʦʤʝʱʝʥʠʡ, ʟʘʙʦʨʪʥʦʡ ʚʦʜʳ ʧʨʠʚʝ-

ʜʝʥʥʳʝ ʚ ɻʆʉʊ 24389-89 çʉʠʩʪʝʤʳ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ, ʚʝʥʪʠʣʷʮʠʠ ʠ ʦʪʦ-

ʧʣʝʥʠʷ ʩʫʜʦʚè [8]. 

5. ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ, ʧʨʘʚʠʣʘ ʠ ʥʦʨʤʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʤʝʪʦʜʳ ʨʘʩʯʝʪʘ, ʪʠʧʦʚʳʝ 

ʩʭʝʤʳ ʠ ʩʦʩʪʘʚ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʨʝʰʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʚʦʧʨʦʩʦʚ ʩʦʟʜʘ-

ʥʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ ʩʫʜʦʚʳʭ ʧʦʤʝʱʝʥʠʡ ʫʩʪʘʥʘʚʣʠʚʘʝʪ 

ʈɼ5.5584-89 çʉʠʩʪʝʤʳ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ ʠ ʚʝʥʪʠʣʷʮʠʠ ʩʫʜʦʚè [2]. 

ʆʩʥʦʚʥʳʤʠ ʧʦʢʘʟʘʪʝʣʤ̫ʠ, ʧʦʜʚʝʨʛʘʶʱʠʤʠʩʷ ʥʘʜʟʦʨʫ ʢʦʥʪʨʦʣʠʨʫʶʱʠʭ ʦʨʛʘʥʦʚ 

ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʚʝʥʪʠʣʷʮʠʠ, ʷʚʣʷʪʁʩʷ: ʨʘʩʯʝʪʥʳʡ ʚʦʟʜʫʭʦʦʙʤʝʥ, ʤʠʥʠʤʘʣʴʥʘʷ 

ʥʦʨʤʘ ʧʦʜʘʯʠ ʚʦʟʜʫʭʘ ʥʘ 1 ʯʝʣʦʚʝʢʘ ʠ ʨʘʩʯʝʪ ʥʘ ʘʩʩʠʤʠʣʷʮʠʶ ʠʟʙʳʪʦʯʥʳʭ ʪʝʧʣʦʚʳ-

ʜʝʣʝʥʠʡ. ʋʩʣʦʚʠʷ ʚʦʟʜʫʭʦʦʙʤʝʥʘ ʧʦʤʝʱʝʥʠʡ ʟʘʚʠʩʷʪ ʦʪ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʦʜʥʦʡ ʠʟ 

ʦʩʥʦʚʥʳʭ ʛʨʫʧʧ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʮʝʣʝʚʦʤʫ ʥʘʟʥʘʯʝʥʠʶ: ʦʙʱʝʩʪʚʝʥʥʳʝ, ʩʘʥʠʪʘʨ-

ʥr ʝ, ʞʠʣʳʝ, ʩʣʫʞʝʙʥʳʝ, ʤʝʜʠʮʠʥʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʤʘʰʠʥʥʳʝ, ʧʠʱʝʙʣʦʢʠ. 

ʂʦʤʬʦʨʪʥʳʝ ʫʩʣʦʚʠʷ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʦʙʫʩʣʘʚʣʠʚʘʶʪʩʷ ʚ ʫʜʝʨʞʘʥʠʠ ʬʠʟʠʦʣʦʛʠ-

ʯʝʩʢʠʭ ʠ ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʚʥʝʰʥʠʭ ʚʦʟʙʫʜʠʪʝʣʝʡ ʥʘ ʦʧʪʠʤʘʣʴʥʦʤ ʫʨʦʚʥʝ ʘʜʘʧʪʘʮʠʦʥ-

ʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʯʝʣʦʚʝʢʘ. ʈʦʩʩʠʡʩʢʠʤʠ ʩʫʜʦʚʳʤʠ ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʥʝ 

ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʢʘʯʝʩʪʚʘ ʚʦʟʜʫʭʘ. ʅʦ ʝʩʣʠ ʦʙʨʘʪʠʪʴʩʷ ʚ ʩʚʦʜ ʧʨʘʚʠʣ ʉʇ 

60.13330.2012 ʉʅʠʇ 41-01-2003. çʆʪʦʧʣʝʥʠʝ, ʚʝʥʪʠʣʷʮʠʷ ʠ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʝ ʚʦʟ-

ʜʫʭʘè [9] ʤʦʞʥʦ ʥʘʡʪʠ ʦʧʨʝʜʝʣʝʥʠʝ. çʂʘʯʝʩʪʚʦ ʚʦʟʜʫʭʘ ï ʩʦʩʪʘʚ ʚʦʟʜʫʭʘ ʚ ʧʦʤʝʱʝ-

ʥʠʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʯʝʣʦʚʝʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʦʧʪʠʤʘʣʴ-

ʥʦʝ ʠʣʠ ʜʦʧʫʩʪʠʤʦʝ ʩʦʩʪʦʷʥʠʝ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘè [9]. ɺ ʜʦʢʫʤʝʥʪʝ [9] ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʠ ʜʦʧʫʩʪʠʤʦʛʦ ʢʘʯʝʩʪʚʘ ʚʦʟʜʫʭʘ: 

ï çʦʧʪʠʤʘʣʴʥʦʝ ʢʘʯʝʩʪʚʦ ʚʦʟʜʫʭʘ ï ʩʦʩʪʘʚ ʚʦʟʜʫʭʘ ʚ ʧʦʤʝʱʝʥʠʠ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʯʝʣʦʚʝʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʢʦʤ-

ʬʦʨʪʥʦʝ (ʦʧʪʠʤʘʣʴʥʦʝ) ʩʦʩʪʦʷʥʠʝ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘè [9]; 

ï çʜʦʧʫʩʪʠʤʦʝ ʢʘʯʝʩʪʚʦ ʚʦʟʜʫʭʘ ï ʩʦʩʪʘʚ ʚʦʟʜʫʭʘ ʚ ʧʦʤʝʱʝʥʠʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʨʠ 

ʜʣʠʪʝʣʴʥʦʤ ʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʯʝʣʦʚʝʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʜʦʧʫʩʪʠʤʦʝ 

ʩʦʩʪʦʷʥʠʝ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘè [9]. 

ʊʘʢʞʝ ʧʫʥʢʪ 4.2 [9] ʛʣʘʩʠʪ: çɺ ʟʜʘʥʠʷʭ ʩʣʝʜʫʝʪ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʪʝʭʥʠʯʝʩʢʠʝ ʨʝ-

ʰʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ: 

ʘ) ʚʟʨʳʚʦʧʦʞʘʨʦʙʝʟʦʧʘʩʥʦʩʪʴ ʩʠʩʪʝʤ ʚʥʫʪʨʝʥʥʝʛʦ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ, ʦʪʦʧʣʝʥʠʷ, 

ʚʝʥʪʠʣʷʮʠʠ ʠ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ [9]; 



ɼ.ʉ. ʄʠʟʛʠʨʝʚ, ʄ.ɸ. ɹʦʨʠʩʦʚ, ɺ.ʅ. ɺʣʘʩʦʚ 
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ʙ) ʥʦʨʤʠʨʫʝʤʳʝ ʧʘʨʘʤʝʪʨʳ ʤʠʢʨʦʢʣʠʤʘʪʘ ʠ ʢʦʥʮʝʥʪʨʘʮʠʶ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʚ 

ʚʦʟʜʫʭʝ ʦʙʩʣʫʞʠʚʘʝʤʦʡ ʟʦʥʳ ʧʦʤʝʱʝʥʠʡ ʞʠʣʳʭ, ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ 

ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʩʦʛʣʘʩʥʦ ʉʇ 44.13330, ɻʆʉʊ 

30494, ʉʘʥʇʠʅ 2.1.2.2645, ʉʘʥʇʠʅ 2.1.3.2630, ʉʘʥʇʠʅ 2.4.1.1249 ʠ ʪʨʝʙʦʚʘʥʠʷʤ ʥʘ-

ʩʪʦʷʱʝʛʦ ʩʚʦʜʘ ʧʨʘʚʠʣ [9]; 

ʚ) ʥʦʨʤʠʨʫʝʤʳʝ ʧʘʨʘʤʝʪʨʳ ʤʠʢʨʦʢʣʠʤʘʪʘ ʠ ʢʦʥʮʝʥʪʨʘʮʠʶ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʚ 

ʚʦʟʜʫʭʝ ʨʘʙʦʯʝʡ ʟʦʥʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ, ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʩʢʣʘʜʩʢʠʭ ʧʦʤʝʱʝʥʠʡ ʚ 

ʟʜʘʥʠʷʭ ʣʶʙʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʩʦʛʣʘʩʥʦ ɻʆʉʊ 12.1.005, ʉʘʥʇʠʅ 2.2.4.548 ʠ ʪʨʝʙʦʚʘʥʠʷʤ 

ʥʘʩʪʦʷʱʝʛʦ ʩʚʦʜʘ ʧʨʘʚʠʣ [9]; 

ʛ) ʥʦʨʤʠʨʫʝʤʳʝ ʫʨʦʚʥʠ ʰʫʤʘ ʠ ʚʠʙʨʘʮʠʡ ʚ ʟʜʘʥʠʠ ʧʨʠ ʨʘʙʦʪʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 

ʩʠʩʪʝʤ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ, ʦʪʦʧʣʝʥʠʷ, ʚʝʥʪʠʣʷʮʠʠ ʠ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ (ʜʘʣʝʝ ï ʦʪʦ-

ʧʠʪʝʣʴʥʦ-ʚʝʥʪʠʣʷʮʠʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ) ʩʦʛʣʘʩʥʦ ʉʇ 51.13330 [9]. 

ʜ) ʥʦʨʤʠʨʫʝʤʦʝ ʢʘʯʝʩʪʚʦ ʚʦʟʜʫʭʘ [9]; 

ʝ) ʥʦʨʤʠʨʫʝʤʫʶ ʯʠʩʪʦʪʫ ʚʦʟʜʫʭʘ ʚ ʯʠʩʪʳʭ ʧʦʤʝʱʝʥʠʷʭ [9]; 

ʞ) ʦʭʨʘʥʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʦʪ ʚʝʥʪʠʣʷʮʠʦʥʥʳʭ ʚʳʙʨʦʩʦʚ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ 

[15]; 

ʠ) ʨʝʤʦʥʪʦʧʨʠʛʦʜʥʦʩʪʴ ʩʠʩʪʝʤ ʚʥʫʪʨʝʥʥʝʛʦ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ, ʦʪʦʧʣʝʥʠʷ, ʚʝʥʪʠʣʷ-

ʮʠʠ ʠ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷè [9]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʚʠʜʠʤ, ʯʪʦ ʚ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʩʫʜʦ-

ʩʪʨʦʝʥʠʶ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʬʣʦʪʘ, ʦʪʩʫʪʩʪʚʫʶʪ ʥʝʢʦʪʦʨʳʝ ʥʝʤʘʣʦʚʘʞʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, 

ʢʦʪʦʨʳʝ ʦʪʤʝʯʝʥʳ ʚ ʪʝʢʩʪʝ ʚʳʰʝ. 

ʊʘʢʠʝ ʞʝ ʥʝʜʦʯʝʪʳ ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʛʣʘʤʝʥʪʳ 

ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʠ ʨʝʛʣʘʤʝʥʪʘ ʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʠ ʩʚʝʩʪʠ ʥʦʨ-

ʤʠʨʫʝʤʳʝ ʧʘʨʘʤʝʪʨʳ ʚ ʪʘʙʣʠʮʫ 1 [3,4,10]. 

ʊʘʙʣʠʮʘ 1 

ʉʨʘʚʥʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʛʣʘʤʝʥʪʦʚ ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ,  

ʤʦʨʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʠ ʨʝʛʣʘʤʝʥʪʘ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ  

ʢʘʩʘʪʝʣʴʥʦ ʩʠʩʪʝʤ ʚʝʥʪʠʣʷʮʠʠ 

ʊʝʭʥʠʯʝʩʢʠʡ ʨʝʛʣʘʤʝʥʪ ʦ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʆʙʲʝʢʪʦʚ ʚʥʫʪʨʝʥʥʝʛʦ  

ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 

ʆʙʲʝʢʪʦʚ ʤʦʨʩʢʦʛʦ  

ʪʨʘʥʩʧʦʨʪʘ 

ɿʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ 

ʇ 174. ɼʦʣʞʥʘ ʙʳʪʴ ʧʨʝʜʫ-

ʩʤʦʪʨʝʥʘ ʠʩʢʫʩʩʪʚʝʥʥʘʷ 

ʚʝʥʪʠʣʷʮʠʷ ʞʠʣʳʭ, ʩʣʫ-

ʞʝʙʥʳʭ, ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝ-

ʥʠʯʝʩʢʠʭ, ʤʘʰʠʥʥʳʭ, ʘʢ-

ʢʫʤʫʣʷʪʦʨʥʳʭ, ʛʨʫʟʦʚʳʭ 

ʧʦʤʝʱʝʥʠʡ, ʧʦʤʝʱʝʥʠʡ 

ʛʨʫʟʦʚʳʭ ʥʘʩʦʩʦʚ, ʢʦʬʬʝʨ-

ʜʘʤʦʚ, ʢʘʤʙʫʟʦʚ ʠ ʧʦʤʝʱʝ-

ʥʠʡ ʧʠʱʝʙʣʦʢʦʚ, ʦʪʜʝʣʝ-

ʥʠʡ ʭʦʣʦʜʠʣʴʥʳʭ ʤʘʰʠʥ, 

ʪʫʥʥʝʣʝʡ ʚʘʣʦʧʨʦʚʦʜʦʚ, 

ʦʪʚʝʯʘʶʱʘʷ ʪʨʝʙʦʚʘʥʠʷʤ 

ʥʘʩʪʦʷʱʝʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʨʝʛʣʘʤʝʥʪʘ ʠ ʤʝʞʜʫʥʘʨʦʜ-

ʥʳʭ ʜʦʛʦʚʦʨʦʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ. ɺʝʥʪʠʣʷʮʠʷ 

ʤʘʰʠʥʥʳʭ ʧʦʤʝʱʝʥʠʡ 

ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʨʠ-

ʪʦʢ ʚʦʟʜʫʭʘ, ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʘʙʦʪʳ 

ʦʙʲʝʢʪʦʚ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʇ 143. ʂ ʚʝʥʪʠʣʷʮʠʠ, ʚʦʜʦ-

ʩʥʘʙʞʝʥʠʶ ʠ ʦʪʦʧʣʝʥʠʶ 

ʧʨʝʜʲʷʚʣʷʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ: 

ʘ) ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʝʜʫʩʤʦʪ-

ʨʝʥʘ ʠʩʢʫʩʩʪʚʝʥʥʘʷ ʚʝʥʪʠ-

ʣʷʮʠʷ ʞʠʣʳʭ, ʩʣʫʞʝʙʥʳʭ, 

ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ, 

ʤʘʰʠʥʥʳʭ, ʘʢʢʫʤʫʣʷʪʦʨ-

ʥʳʭ, ʛʨʫʟʦʚʳʭ ʥʘʩʦʩʥʳʭ 

ʧʦʤʝʱʝʥʠʡ, ʢʘʤʙʫʟʦʚ ʠ 

ʧʦʤʝʱʝʥʠʡ ʧʠʱʝʙʣʦʢʦʚ, 

ʦʪʜʝʣʝʥʠʡ ʭʦʣʦʜʠʣʴʥʳʭ 

ʤʘʰʠʥ ʠ ʪʫʥʥʝʣʝʡ ʚʘʣʦʧʨʦ-

ʚʦʜʦʚ. ɺʝʥʪʠʣʷʮʠʷ ʤʘʰʠʥ-

ʥr ʭ ʧʦʤʝʱʝʥʠʡ ʜʦʣʞʥʘ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʨʠʪʦʢ ʚʦʟʜʫ-

ʭʘ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʦʙ-

ʩʣʫʞʠʚʘʥʠʷ ʠ ʨʘʙʦʪʳ ʦʙʲ-

ʝʢʪʦʚ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʫʩʪʘ-

ʥʦʚʢʠ ʧʨʠ ʩʧʝʮʠʬʠʢʘʮʠʦʥ-

ʥʳʭ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʉʪʘʪʴʷ 10. ʊʨʝʙʦʚʘʥʠʷ ʙʝʟʦʧʘʩ-

ʥʳʭ ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ ʫʩʣʦ-

ʚʠʡ ʧʨʦʞʠʚʘʥʠʷ ʠ ʧʨʝʙʳʚʘʥʠʷ ʚ 

ʟʜʘʥʠʷʭ ʠ ʩʦʦʨʫʞʝʥʠʷʭ 

ʇ.2. ɿʜʘʥʠʝ ʠʣʠ ʩʦʦʨʫʞʝʥʠʝ 

ʜʦʣʞʥʦ ʙʳʪʴ ʩʧʨʦʝʢʪʠʨʦʚʘʥʦ ʠ 

ʧʦʩʪʨʦʝʥʦ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʚ 

ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʜʘʥʠʷ 

ʠʣʠ ʩʦʦʨʫʞʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʣʠʩʴ 

ʙʝʟʦʧʘʩʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʧʨʦʞʠʚʘ-

ʥʠʷ ʠ ʧʨʝʙʳʚʘʥʠʷ ʯʝʣʦʚʝʢʘ ʚ ʟʜʘ-

ʥʠʷʭ ʠ ʩʦʦʨʫʞʝʥʠʷʭ ʧʦ ʩʣʝʜʫʶ-

ʱʠʤ ʧʦʢʘʟʘʪʝʣʷʤ: 

1) ʢʘʯʝʩʪʚʦ ʚʦʟʜʫʭʘ ʚ ʧʨʦʠʟʚʦʜʩʪ-

ʚʝʥʥʳʭ, ʞʠʣʳʭ ʠ ʠʥʳʭ ʧʦʤʝʱʝ-

ʥʠʷʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʠ ʚ 

ʨʘʙʦʯʠʭ ʟʦʥʘʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ; 

6) ʤʠʢʨʦʢʣʠʤʘʪ ʧʦʤʝʱʝʥʠʡ; 

10) ʫʨʦʚʝʥʴ ʠʦʥʠʟʠʨʫʶʱʝʛʦ ʠʟ-

ʣʫʯʝʥʠʷ ʚ ʧʦʤʝʱʝʥʠʷʭ ʞʠʣʳʭ ʠ 

ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ ʠ ʚ ʨʘʙʦʯʠʭ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 58, 2018 ʛ. 
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ʊʝʭʥʠʯʝʩʢʠʡ ʨʝʛʣʘʤʝʥʪ ʦ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʆʙʲʝʢʪʦʚ ʚʥʫʪʨʝʥʥʝʛʦ  

ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 

ʆʙʲʝʢʪʦʚ ʤʦʨʩʢʦʛʦ  

ʪʨʘʥʩʧʦʨʪʘ 

ɿʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ 

ʫʩʪʘʥʦʚʢʠ ʧʨʠ ʧʨʝʜʫʩʤʦʪ-

ʨʝʥʥʳʭ ʧʨʦʝʢʪʦʤ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʘʭ ʚʦʟʜʫʭʦʧʦʪʨʝʙʣʝ-

ʥʠʷ ʦʙʲʝʢʪʦʚ ʵʥʝʨʛʝʪʠʯʝ-

ʩʢʦʡ ʫʩʪʘʥʦʚʢʠ ʠ ʫʩʣʦʚʠʷʭ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʫʜʥʘ. 

ɼʦʣʞʥʦ ʦʙʝʩʧʝʯʠʚʘʪʴʩʷ 

ʫʜʘʣʝʥʠʝ ʚʦʟʜʫʭʘ ʠʟ ʥʠʞ-

ʥʠʭ ʟʦʥ ʧʦʤʝʱʝʥʠʡ, ʘ ʪʘʢ-

ʞʝ ʠʟ ʤʝʩʪ ʧʦʜ ʥʘʩʪʠʣʦʤ, 

ʛʜʝ ʚʦʟʤʦʞʥʦ ʩʢʦʧʣʝʥʠʝ 

ʛʘʟʦʚ ʪʷʞʝʣʝʝ ʚʦʟʜʫʭʘ. 

ʇ 175. ʇʦʤʝʱʝʥʠʝ ʘʚʘʨʠʡ-

ʥʦʛʦ ʜʠʟʝʣʴ-ʛʝʥʝʨʘʪʦʨʘ 

ʜʦʣʞʥʦ ʙʳʪʴ ʦʙʦʨʫʜʦʚʘʥʦ 

ʫʩʪʨʦʡʩʪʚʦʤ, ʦʙʝʩʧʝʯʠ-

ʚʘʶʱʠʤ ʜʦʩʪʘʪʦʯʥʳʡ ʧʨʠ-

ʪʦʢ ʚʦʟʜʫʭʘ ʜʣʷ ʨʘʙʦʪʳ 

ʜʠʟʝʣʴ-ʛʝʥʝʨʘʪʦʨʘ ʩ ʧʦʣʥʦʡ 

ʥʘʛʨʫʟʢʦʡ ʚʦ ʚʩʝʭ ʫʩʣʦʚʠʷʭ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʠ ʟʘʢʨʳ-

ʪʳʭ ʜʚʝʨʷʭ ʠ ʣʶʢʘʭ. 

ʇ. 176. ɿʘʢʨʳʪʳʝ ʧʦʤʝʝɦ-

ʥʠʷ ʠ ʛʨʫʟʦʚʳʝ ʪʨʶʤʳ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʧʝʨʝ-

ʚʦʟʢʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʠ 

ʜʨʫʛʦʡ ʧʦʜʚʠʞʥʦʡ ʪʝʭʥʠʢʠ 

ʩ ʪʦʧʣʠʚʦʤ ʚ ʙʘʢʘʭ, ʜʦʣʞ-

ʥʳ ʦʙʦʨʫʜʦʚʘʪʴʩʷ ʥʝʟʘʚʠ-

ʩʠʤʦʡ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʚʳ-

ʪʷʞʥʦʡ ʚʝʥʪʠʣʷʮʠʝʡ, ʦʙʝʩ-

ʧʝʯʠʚʘʶʱʝʡ ʥʝ ʤʝʥʝʝ: 

ʘ) 10-ʢʨʘʪʥʦʛʦ ʦʙʤʝʥʘ ʚʦʟ-

ʜʫʭʘ ʚ ʯʘʩ ʥʘ ʧʘʨʦʤʘʭ ʠ 

ʧʘʩʩʘʞʠʨʩʢʠʭ ʩʫʜʘʭ, ʧʝʨʝ-

ʚʦʟʷʱʠʭ ʙʦʣʝʝ 36 ʧʘʩʩʘʞʠ-

ʨʦʚ; 

ʙ) 6-ʢʨʘʪʥʦʛʦ ʦʙʤʝʥʘ ʚʦʟ-

ʜʫʭʘ ʥʘ ʠʥʳʭ ʩʫʜʘʭ. 

ʇ. 177 ʇʨʠʝʤʥʳʝ ʦʪʚʝʨʩʪʠʷ 

ʩʠʩʪʝʤʳ ʚʝʥʪʠʣʷʮʠʠ ʜʦʣʞ-

ʥʳ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʥʘ ʚʳʩʦʪʝ 

ʥʝ ʤʝʥʝʝ 2,4 ʤʝʪʨʘ ʥʘʜ 

ʫʨʦʚʥʝʤ ʧʘʣʫʙʳ ʠ ʥʘ ʨʘʩ-

ʩʪʦʷʥʠʠ ʥʝ ʤʝʥʝʝ 5 ʤʝʪʨʦʚ 

ʦʪ ʦʪʚʝʨʩʪʠʡ ʪʘʥʢʦʚ ʠ 10 

ʤʝʪʨʦʚ ʦʪ ʦʪʚʝʨʩʪʠʡ ʧʨʝʜʦ-

ʭʨʘʥʠʪʝʣʴʥʳʭ ʢʣʘʧʘʥʦʚ. 

ʇ. 178 ʂʦʥʩʪʨʫʢʮʠʷ ʚʝʥʪʠ-

ʣʷʪʦʨʦʚ ʚ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʩʪʝʧʝʥʠ ʜʦʣʞʥʘ ʠʩʢʣʶʯʘʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʢʨʦʦʙʨʘʟʦ-

ʚʘʥʠʷ [3]. 

ʩʫʜʥʘ. ʅʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝ-

ʯʠʪʴ ʫʜʘʣʝʥʠʝ ʚʦʟʜʫʭʘ ʠʟ 

ʥʠʞʥʠʭ ʟʦʥ ʧʦʤʝʱʝʥʠʡ, ʘ 

ʪʘʢʞʝ ʤʝʩʪ ʧʦʜ ʥʘʩʪʠʣʦʤ, 

ʛʜʝ ʚʦʟʤʦʞʥʦ ʩʢʦʧʣʝʥʠʝ 

ʛʘʟʦʚ ʪʷʞʝʣʝʝ ʚʦʟʜʫʭʘ; 

ʙ) ʧʦʤʝʱʝʥʠʝ ʘʚʘʨʠʡʥʦʛʦ 

ʜʠʟʝʣʴ-ʛʝʥʝʨʘʪʦʨʘ ʜʦʣʞʥʦ 

ʙʳʪʴ ʦʙʦʨʫʜʦʚʘʥʦ ʫʩʪʨʦʡʩʪ-

ʚʦʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʧʨʠ-

ʪʦʢ ʚʦʟʜʫʭʘ ʜʣʷ ʨʘʙʦʪʳ ʜʠ-

ʟʝʣʴ-ʛʝʥʝʨʘʪʦʨʘ ʩ ʧʦʣʥʦʡ 

ʥʘʛʨʫʟʢʦʡ ʚʦ ʚʩʝʭ ʫʩʣʦʚʠʷʭ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʠ ʟʘʢʨʳʪʳʭ 

ʜʚʝʨʷʭ (ʣʶʢʘʭ); 

ʚ) ʟʘʢʨʳʪʳʝ ʧʦʤʝʱʝʥʠʷ ʠ 

ʛʨʫʟʦʚʳʝ ʪʨʶʤʳ, ʧʨʝʜʥʘ-

ʟʥʘʯʝʥʥʳʝ ʜʣʷ ʧʝʨʝʚʦʟʢʠ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʠ ʜʨʫʛʦʡ 

ʧʦʜʚʠʞʥʦʡ ʪʝʭʥʠʢʠ ʩ ʪʦʧ-

ʣʠʚʦʤ ʚ ʙʘʢʘʭ, ʜʦʣʞʥʳ ʦʙʦ-

ʨʫʜʦʚʘʪʴʩʷ ʥʝʟʘʚʠʩʠʤʦʡ 

ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʚʳʪʷʞʥʦʡ 

ʚʝʥʪʠʣʷʮʠʝʡ, ʦʙʝʩʧʝʯʠʚʘʶ-

ʱʝʡ ʥʝ ʤʝʥʝʝ 10-ʢʨʘʪʥʳʡ 

ʦʙʤʝʥ ʚʦʟʜʫʭʘ ʚ ʯʘʩ ʥʘ ʧʘ-

ʨʦʤʝ ʠ ʧʘʩʩʘʞʠʨʩʢʦʤ ʩʫʜʥʝ, 

ʧʝʨʝʚʦʟʷʱʝʤ ʙʦʣʝʝ 36 ʧʘʩ-

ʩʘʞʠʨʦʚ, ʠ 6-ʢʨʘʪʥʳʡ ʦʙʤʝʥ 

ʚʦʟʜʫʭʘ ʥʘ ʠʥʦʤ ʩʫʜʥʝ; 

ʛ) ʢʦʥʩʪʨʫʢʮʠʷ ʚʝʥʪʠʣʷʪʦ-

ʨʦʚ ʚ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʜʦʣʞʥʘ ʠʩʢʣʶʯʘʪʴ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʠʩʢʨʦʦʙʨʘʟʦʚʘʥʠʷ; 

ʜ) ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ 

ʠʟʛʦʪʦʚʣʝʥʠʠ ʩʠʩʪʝʤ ʚʦʜʦ-

ʩʥʘʙʞʝʥʠʷ, ʦʪʦʧʣʝʥʠʷ ʠ 

ʚʝʥʪʠʣʷʮʠʠ ʜʦʣʞʥʘ ʙʳʪʴ 

ʨʘʟʨʘʙʦʪʘʥʘ ʩʠʩʪʝʤʘ ʤʝʨ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʙʝʟʦʧʘʩ-

ʥʦʩʪʴ ʵʢʠʧʘʞʝʡ ʩʫʜʦʚ ʠ 

ʧʘʩʩʘʞʠʨʦʚ ʚ ʩʣʫʯʘʝ ʚʦʟ-

ʥʠʢʥʦʚʝʥʠʷ ʥʝʙʣʘʛʦʧʨʠʷʪ-

ʥʳʭ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ 

(ʧʦʞʘʨ, ʚʟʨʳʚ, ʫʪʝʯʢʘ ʪʦʢ-

ʩʠʯʝʩʢʠʭ 

ʩʦʝʜʠʥʝʥʠʡ, ʧʦʩʪʫʧʣʝʥʠʝ ʚ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʦʧʘʩ-

ʥʳʭ ʠ ʚʨʝʜʥʳʭ ʬʘʢʪʦʨʦʚ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ, ʭʠʤʠʯʝʩʢʦʡ 

ʠʣʠ ʬʠʟʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ); 

ʇ. 139 ʙ. ʧʨʠ ʥʦʨʤʘʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʫʜ-

ʥʘ ʚʝʥʪʠʣʷʮʠʷ ʤʘʰʠʥʥʳʭ 

ʧʦʤʝʱʝʥʠʡ ʜʦʣʞʥʘ ʙʳʪʴ 

ʟʦʥʘʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡ, ʘ ʪʘʢʞʝ ʥʘ ʧʨʠʣʝ-

ʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʷʭ. 

ʉʪʘʪʴʷ 20. ʊʨʝʙʦʚʘʥʠʷ ʢ ʦʙʝʩʧʝ-

ʯʝʥʠʶ ʢʘʯʝʩʪʚʘ ʚʦʟʜʫʭʘ 

1. ɺ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ 

ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʜʦʣʞʥʦ 

ʙʳʪʴ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʦʙʦʨʫʜʦʚʘ-

ʥʠʝ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʩʠʩʪʝ-

ʤʦʡ ʚʝʥʪʠʣʷʮʠʠ. ɺ ʧʨʦʝʢʪʥʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝ-

ʥʠʡ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʫʩʤʦʪʨʝʥʦ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʧʦʤʝʱʝʥʠʡ ʩʠʩʪʝ-

ʤʦʡ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ. 

ʉʠʩʪʝʤʳ ʚʝʥʪʠʣʷʮʠʠ ʠ ʢʦʥʜʠʮʠʦ-

ʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ ʜʦʣʞʥʳ ʦʙʝʩ-

ʧʝʯʠʚʘʪʴ ʧʦʜʘʯʫ ʚ ʧʦʤʝʱʝʥʠʷ 

ʚʦʟʜʫʭʘ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʚʨʝʜʥʳʭ 

ʚʝʱʝʩʪʚ, ʥʝ ʧʨʝʚʳʰʘʶʱʠʤ ʧʨʝ-

ʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʜʣʷ ʪʘʢʠʭ ʧʦʤʝʱʝʥʠʡ ʠʣʠ ʜʣʷ 

ʨʘʙʦʯʝʡ ʟʦʥʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʧʦʤʝʱʝʥʠʡ. 

2. ɺ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ 

ʟʜʘʥʠʷ ʠ ʩʦʦʨʫʞʝʥʠʷ ʩ ʧʦʤʝʱʝ-

ʥʠʷʤʠ ʩ ʧʨʝʙʳʚʘʥʠʝʤ ʣʶʜʝʡ 

ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʝʜʫʩʤʦʪʨʝʥʳ 

ʤʝʨʳ ʧʦ: 

1) ʦʛʨʘʥʠʯʝʥʠʶ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚ 

ʧʦʤʝʱʝʥʠʷ ʧʳʣʠ, ʚʣʘʛʠ, ʚʨʝʜʥʳʭ 

ʠ ʥʝʧʨʠʷʪʥʦ ʧʘʭʥʫʱʠʭ ʚʝʱʝʩʪʚ ʠʟ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ; 

2) ʦʙʝʩʧʝʯʝʥʠʶ ʚʦʟʜʫʭʦʦʙʤʝʥʘ, 

ʜʦʩʪʘʪʦʯʥʦʛʦ ʜʣʷ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ 

ʫʜʘʣʝʥʠʷ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʠʟ 

ʚʦʟʜʫʭʘ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʭʠʤʠʯʝ-

ʩʢʦʛʦ ʩʦʩʪʘʚʘ ʚʦʟʜʫʭʘ ʚ ʧʨʦʧʦʨ-

ʮʠʷʭ, ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʜʣʷ ʞʠʟʥʝ-

ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ; 

3) ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʧʨʦʥʠʢʥʦʚʝ-

ʥʠʷ ʚ ʧʦʤʝʱʝʥʠʷ ʩ ʧʦʩʪʦʷʥʥʳʤ 

ʧʨʝʙʳʚʘʥʠʝʤ ʣʶʜʝʡ ʚʨʝʜʥʳʭ ʠ 

ʥʝʧʨʠʷʪʥʦ ʧʘʭʥʫʱʠʭ ʚʝʱʝʩʪʚ ʠʟ 

ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʩʠʩʪʝʤ ʠ ʫʩʪ-

ʨʦʡʩʪʚ ʢʘʥʘʣʠʟʘʮʠʠ, ʦʪʦʧʣʝʥʠʷ, 

ʚʝʥʪʠʣʷʮʠʠ, ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ, 

ʠʟ ʚʦʟʜʫʭʦʚʦʜʦʚ ʠ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʠʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʘ ʪʘʢʞʝ ʚʳ-

ʭʣʦʧʥʳʭ ʛʘʟʦʚ ʠʟ ʚʩʪʨʦʝʥʥʳʭ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʩʪʦʷʥʦʢ; 

4) ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʧʨʦʥʠʢʥʦʚʝ-

ʥʠʷ ʧʦʯʚʝʥʥʳʭ ʛʘʟʦʚ (ʨʘʜʦʥʘ, 

ʤʝʪʘʥʘ) ʚ ʧʦʤʝʱʝʥʠʷ, ʝʩʣʠ ʚ ʧʨʦ-

ʮʝʩʩʝ ʠʥʞʝʥʝʨʥʳʭ ʠʟʳʩʢʘʥʠʡ 

ʦʙʥʘʨʫʞʝʥʦ ʠʭ ʥʘʣʠʯʠʝ ʥʘ ʪʝʨʨʠ-
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ʊʝʭʥʠʯʝʩʢʠʡ ʨʝʛʣʘʤʝʥʪ ʦ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʆʙʲʝʢʪʦʚ ʚʥʫʪʨʝʥʥʝʛʦ  

ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 

ʆʙʲʝʢʪʦʚ ʤʦʨʩʢʦʛʦ  

ʪʨʘʥʩʧʦʨʪʘ 

ɿʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ 

ʜʦʩʪʘʪʦʯʥʦʡ ʜʣʷ ʧʨʝʜʦʪ-

ʚʨʘʱʝʥʠʷ ʩʢʦʧʣʝʥʠʷ ʧʘʨʦʚ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ [4]. 

ʪʦʨʠʠ, ʥʘ ʢʦʪʦʨʦʡ ʙʫʜʫʪ ʦʩʫʱʝʩʪ-

ʚʣʷʪʴʩʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʵʢʩʧʣʫʘ-

ʪʘʮʠʷ ʟʜʘʥʠʷ ʠʣʠ ʩʦʦʨʫʞʝʥʠʷ 

[10]. 

 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʜʦʢʫʤʝʥʪʳ [3,4,10] ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʦʙʱʠʝ ʚʳʚʦʜʳ ʢʘʩʘʪʝʣʴʥʦ 

ʩʠʩʪʝʤ ʚʝʥʪʠʣʷʮʠʠ: 

ï ʚ ʧʦʤʝʱʝʥʠʷʭ ʚ ʧʨʠʥʮʠʧʝ ʜʦʣʞʥʘ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʩʠʩʪʝʤʘ ʚʝʥʪʠʣʷʮʠʠ; 

ï ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʠʩʪʝʤ ʚʝʥʪʠʣʷʮʠʠ ʤʘʰʠʥʥʳʭ ʧʦʤʝʱʝʥʠʡ ʜʦʣʞʝʥ ʙʳʪʴ 

ʧʨʝʜʫʩʤʦʪʨʝʥ ʧʨʠʪʦʢ ʩʚʝʞʝʛʦ ʚʦʟʜʫʭʘ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʥʦʨʤʘʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ ʧʨʠ ʨʘʩʯʝʪʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ ʧʦʪʨʝʙʣʝʥʠʷ 

ʚʦʟʜʫʭʘ, ʘ ʪʘʢʞʝ ʩʣʝʜʫʝʪ ʠʟʙʝʛʘʪʴ ʧʦʷʚʣʝʥʠʷ ʟʘʩʪʦʡʥʳʭ ʟʦʥ, ʠ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʫʜʘʣʝ-

ʥʠʝ ʚʦʟʜʫʭʘ ʠʟ ʥʠʞʥʠʭ ʟʦʥ ʧʦʤʝʱʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʟ ʤʝʩʪ ʧʦʜ ʥʘʩʪʠʣʦʤ. 

ï ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʪʠʧʦʚʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ ʜʣʷ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʨʠʝʤʥʳʭ 

ʠ ʚʳʪʷʞʥʳʭ ʦʪʚʝʨʩʪʠʡ ʚʝʥʪʠʣʷʮʠʦʥʥʳʭ ʢʘʥʘʣʦʚ. 

ʆʜʥʘʢʦ ʝʩʪʴ ʩʫʱʝʩʪʚʝʥʥʳʡ ʥʝʜʦʯʝʪ ʚ ʨʝʛʣʘʤʝʥʪʘʭ [3,4] ʢʘʩʘʪʝʣʴʥʦ ʢʘʯʝʩʪʚʘ ʚʦʟ-

ʜʫʭʘ: ʥʝ ʫʯʠʪʳʚʘʪʁʩʷ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʧʦʜʜʝʨʞʘʥʠ ʁʦʧʪʠʤʘʣʴʥʦʛʦ ʠ ʜʦʧʫʩʪʠʤʦʛʦ ʤʠʢ-

ʨʦʢʣʠʤʘʪʘ ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ. ʅʘʭʦʞʜʝʥʠʝ ʥʘ ʩʫʜʥʝ ʣʶʜʝʡ ʩʪʦʣʴ ʞʝ ʝʩʪʝʩʪʚʝʥʥʦ, 

ʢʘʢ ʠ ʚ ʟʜʘʥʠʷʭ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʝʛʣʘʤʝʥʪʳ [3,4] ʜʦʣʞʥʳ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʦʙʲʝʤ ʪʨʝ-

ʙʦʚʘʥʠʡ ʢ ʤʠʢʨʦʢʣʠʤʘʪʫ ʧʦʤʝʱʝʥʠʡ ʠ ʢʘʯʝʩʪʚʫ ʚʦʟʜʫʭʘ ʥʝ ʤʝʥʝʝ ʫʢʘʟʘʥʥʦʛʦ ʚ ʪʝʭʥʠ-

ʯʝʩʢʦʤ ʨʝʛʣʘʤʝʥʪʝ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ [10]. 

ʅʦʨʤʳ ʤʠʢʨʦʢʣʠʤʘʪʘ ʜʣʷ ʩʫʜʦʚʳʭ ʧʦʤʝʱʝʥʠʡ ʨʝʛʣʘʤʝʥʪʠʨʫʶʪʩʷ ʉʘʥʇʠʅʦʤ 

2.5.2-703-98 [5], ʧʦʤʝʱʝʥʠʷ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʨʘʟʜʝʣʝʥʳ ʧʦ ʛʨʫʧʧʘʤ ʩʦʛʣʘʩʥʦ ʠʭ ʥʘ-

ʟʥʘʯʝʥʠʶ. ʊʘʢ ʢʘʢ ʥʘ ʩʫʜʘʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʞʠʣʳʝ, ʩʣʫʞʝʙʥʳʝ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 

ʧʦʤʝʱʝʥʠʷ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʚʦʜʠʪʴ ʩʨʘʚʥʝʥʠʝ ʩʨʘʟʫ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʩ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʟʦʥʘʤʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ: ɻʆʉʊ 30494-2011 çɿʜʘʥʠʷ ʞʠʣʳʝ ʠ ʦʙ-

ʱʝʩʪʚʝʥʥʳʝè [11] ʠ ɻʆʉʊ 12.1.005-88 çʆʙʱʠʝ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʚʦʟʜʫʭʫ ʨʘʙʦʯʝʡ ʟʦʥʳè [12]. ʉʨʘʚʥʝʥʠʝ ʥʦʨʤ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʝ 2. 

ʊʘʙʣʠʮʘ 2 

ʉʨʘʚʥʝʥʠʝ ʥʦʨʤ ʤʠʢʨʦʢʣʠʤʘʪʘ ʩʫʜʦʚʳʭ ʧʦʤʝʱʝʥʠʡ ʩ ʥʦʨʤʘʤʠ ʚ ʞʠʣʳʭ  

ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʷʭ ʠ ʚʦʟʜʫʭʫ ʨʘʙʦʯʝʡ ʟʦʥʳ 
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ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 58, 2018 ʛ. 

ʈʘʟʜʝʣ I. ʉʫʜʦʩʪʨʦʝʥʠʝ, ʩʫʜʦʨʝʤʦʥʪ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʫʜʥʘ 

 

 31 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʧʦʤʝʱʝʥʠʷ 

ʉʘʥʇʠʅ 2.5.2-703-98 ɻʆʉʊ 30494-2011 

ʊ
ʝ
ʤ
ʧ
ʝ
ʨ
ʘ
ʪ
ʫ
ʨ
ʘ
 

 

ʚ
ʦ
ʟ
ʜ
ʫ
ʭ
ʘ
,
 
Á
C

 

ʉ
ʢ
ʦ
ʨ
ʦ
ʩ
ʪ
ʴ
 
ʜ
ʚ
ʠ
ʞ
ʝ
ʥ
ʠ
ʷ
 

 

ʚ
ʦ
ʟ
ʜ
ʫ
ʭ
ʘ
,
 
ʤ
/
ʩ

 

ʆ
ʪ
ʥ
ʦ
ʩ
ʠ
ʪ
ʝ
ʣ
ʴ
ʥ
ʘ
ʷ
 

 

ʚ
ʣ
ʘ
ʞ
ʥ
ʦ
ʩ
ʪ
ʴ
,
 
%

 

ʊʝʤʧʝʨʘʪʫ-

ʨʘ ʚʦʟʜʫʭʘ, 

Áʉ 

ʈʝʟʫʣʴʪʠ-

ʨʫʶʱʘʷ ʪʝʤ-

ʧʝʨʘʪʫʨʘ, Áʉ 

ʆʪʥʦʩʠʪʝʣʴ-

ʥʘʷ ʚʣʘʞ-

ʥʦʩʪʴ, % 

ʉʢʦʨʦʩʪʴ 

ʜʚʠʞʝʥʠʷ 

ʚʦʟʜʫʭʘ, ʤ/ʩ 

ʆ
ʧ
ʪ
ʠ
ʤ
ʘ
ʣ
ʴ
ʥ
ʘ
ʷ

 

ɼ
ʦ
ʧ
ʫ
ʩ
ʪ
ʠ
ʤ
ʘ
ʷ

 

ʆ
ʧ
ʪ
ʠ
ʤ
ʘ
ʣ
ʴ
ʥ
ʘ
ʷ

 

ɼ
ʦ
ʧ
ʫ
ʩ
ʪ
ʠ
ʤ
ʘ
ʷ

 

ʆ
ʧ
ʪ
ʠ
ʤ
ʘ
ʣ
ʴ
ʥ
ʘ
ʷ

 

ɼ
ʦ
ʧ
ʫ
ʩ
ʪ
ʠ
ʤ
ʘ
ʷ

 

ʆ
ʧ
ʪ
ʠ
ʤ
ʘ
ʣ
ʴ
ʥ
ʘ
ʷ
,
 

ʥ
ʝ
 
ʙ
ʦ
ʣ
ʝ
ʝ

 

ɼ
ʦ
ʧ
ʫ
ʩ
ʪ
ʠ
ʤ
ʘ
ʷ
,
 
 

ʥ
ʝ
 
ʙ
ʦ
ʣ
ʝ
ʝ

 

ʛʠʛʠʝʥʠʯʝʩʢʠʝ: 

- ʪʫʘʣʝʪʳ ʪʦ ʞʝ 

ʅ
ʝ
 
ʥ
ʦ
ʨ
ʤ
ʠ

- 

ʨ
ʫ
ʝ
ʪ
ʩ
ʷ

 

ʅ
ʝ
 
ʥ
ʦ
ʨ
ʤ
ʠ

- 

ʨ
ʫ
ʝ
ʪ
ʩ
ʷ

 
19-21 18-26 18-20 17-25- 

ʅ
ʝ
 
ʥ
ʦ
ʨ
ʤ
ʠ

- 

ʨ
ʫ
ʝ
ʪ
ʩ
ʷ

 

ʅ
ʝ
 
ʥ
ʦ
ʨ
ʤ
ʠ

- 

ʨ
ʫ
ʝ
ʪ
ʩ
ʷ

 

0,15 0,2 

- ʫʤʳʚʘʣʴʥʳʝ, 

ʩʘʥʙʣʦʢʠ ʩ ʜʫ-

ʰʝʤ 

20 

ʅ
ʝ
 
ʥ
ʦ
ʨ
ʤ
ʠ

- 

ʨ
ʫ
ʝ
ʪ
ʩ
ʷ

 

ʅ
ʝ
 
ʥ
ʦ
ʨ
ʤ
ʠ

- 

ʨ
ʫ
ʝ
ʪ
ʩ
ʷ

 

24-26 18-26 23-27 17-26 

ʅ
ʝ
 
ʥ
ʦ
ʨ
ʤ
ʠ

- 

ʨ
ʫ
ʝ
ʪ
ʩ
ʷ

 

ʅ
ʝ
 
ʥ
ʦ
ʨ
ʤ
ʠ

- 

ʨ
ʫ
ʝ
ʪ
ʩ
ʷ

 

0,15 0,2 

ɺʘʥʥʘʷ, ʩʦʚʤʝ-

ʱʝʥʥʳʡ ʩʘʥ-

ʫʟʝʣ***  

- ʜʫʰʝʚʳʝ, ʨʘʟ-

ʜʝʚʘʣʴʥʳʝ 

 

25 

ʅ
ʝ
 
ʥ
ʦ
ʨ
ʤ
ʠ

- 

ʨ
ʫ
ʝ
ʪ
ʩ
ʷ

 

ʅ
ʝ
 
ʥ
ʦ
ʨ
ʤ
ʠ

- 

ʨ
ʫ
ʝ
ʪ
ʩ
ʷ

 

ʅ
ʝ
 
ʥ
ʦ
ʨ
ʤ
ʠ

- 

ʨ
ʫ
ʝ
ʪ
ʩ
ʷ

 

ʅ
ʝ
 
ʥ
ʦ
ʨ
ʤ
ʠ

- 

ʨ
ʫ
ʝ
ʪ
ʩ
ʷ

 

ʅ
ʝ
 
ʥ
ʦ
ʨ
ʤ
ʠ

- 

ʨ
ʫ
ʝ
ʪ
ʩ
ʷ

 

ʅ
ʝ
 
ʥ
ʦ
ʨ
ʤ
ʠ

- 

ʨ
ʫ
ʝ
ʪ
ʩ
ʷ

 

ʅ
ʝ
 
ʥ
ʦ
ʨ
ʤ
ʠ

- 

ʨ
ʫ
ʝ
ʪ
ʩ
ʷ

 

ʅ
ʝ
 
ʥ
ʦ
ʨ
ʤ
ʠ

- 

ʨ
ʫ
ʝ
ʪ
ʩ
ʷ

 

ʅ
ʝ
 
ʥ
ʦ
ʨ
ʤ
ʠ

- 

ʨ
ʫ
ʝ
ʪ
ʩ
ʷ

 

ʅ
ʝ
 
ʥ
ʦ
ʨ
ʤ
ʠ

- 

ʨ
ʫ
ʝ
ʪ
ʩ
ʷ

 

- ʢʘʤʙʫʟʳ, ʧʦ-

ʤʝʱʝʥʠʷ ʢʠʧʷ-

ʪʠʣʴʥʠʢʦʚ, ʧʦ-

ʩʫʜʦʤʦʝʯʥʳʝ 

ʥʝ ʥʠ-

ʞʝ 16 

ʜʦ 0,5 

ʅ
ʝ
 
ʥ
ʦ
ʨ
ʤ
ʠ

- 

ʨ
ʫ
ʝ
ʪ
ʩ
ʷ

 

19-21 18-26 18-20 17-25 

ʅ
ʝ
 
ʥ
ʦ
ʨ
ʤ
ʠ

- 

ʨ
ʫ
ʝ
ʪ
ʩ
ʷ

 

ʅ
ʝ
 
ʥ
ʦ
ʨ
ʤ
ʠ

- 

ʨ
ʫ
ʝ
ʪ
ʩ
ʷ

 

0,15 0,2 

ʂʫʭʥʷ***  

ʉʣʫʞʝʙʥʳʝ: 

ʭʦʜʦʚʳʝ, ʰʪʫʨ-

ʤʘʥʩʢʠʝ, ʨʘʜʠʦ-

ʨʫʙʢʠ 

19ï20 0,15ï0,25 40ï60 19-

21* 

18-

23* 

18-

20* 

17-22* 45-30* 60* 0,2* 0,3* 

ʄʘʰʠʥʥʳʝ:  ɻʆʉʊ 12.1.005-88**  

- ʥʘ ʨʘʙʦʯʠʭ 

ʧʣʦʱʘʜʢʘʭ ʚ 

ʤʘʰʠʥʥʳʭ ʠ 

ʢʦʪʝʣʴʥʳʭ ʦʪ-

ʜʝʣʝʥʠʷʭ ʩ ʧʦ-

ʩʪʦʷʥʥʦʡ ʚʘʭ-

ʪʦʡ ʧʨʠ ʦʪʩʫʪ-

ʩʪʚʠʠ ʎʇʋ ʥ
ʝ
 
ʥ
ʠ
ʞ
ʝ
 
1
2
 
ʧ
ʨ
ʠ
 
ʥ
ʝ
ʨ

ʘ
-

ʙ
ʦ
ʪ
ʘ
ʶ
ʱ
ʠ
ʭ
 
ʤ
ʝ
ʭ
ʘ
ʥ
ʠ

ʟ
-

ʤ
ʘ
ʭ 

0
,3
ï
0
,
5
 
ʚ

 

ʨ
ʘ
ʙ
ʦ
ʯ
ʝ
ʡ
 
ʟ
ʦ
ʥ
ʝ

 

ʅ
ʝ
 
ʥ
ʦ
ʨ
ʤ
ʠ
ʨ
ʫ
ʝ
ʪ
ʩ
ʷ

 18-20 23-17 40-60 75 

ʅ
ʝ
 
ʥ
ʦ
ʨ
ʤ
ʠ
ʨ
ʫ
ʝ
ʪ
ʩ
ʷ

 

ʅ
ʝ
 
ʥ
ʦ
ʨ
ʤ
ʠ
ʨ
ʫ
ʝ
ʪ
ʩ
ʷ

 0,2 0,3 

- ʥʘ ʨʘʙʦʯʠʭ 

ʧʣʦʱʘʜʢʘʭ ʚ 

ʤʘʰʠʥʥʳʭ ʠ 

ʢʦʪʝʣʴʥʳʭ ʦʪ-

ʜʝʣʝʥʠʷʭ ʙʝʟ 

ʧʦʩʪʦʷʥʥʦʡ 

ʚʘʭʪʳ ʠ ʜʨʫʛʠʭ 

ʧʦʤʝʱʝʥʠʷʭ ʩ 

ʪʝʧʣʦʚʳʜʝʣʝ-

ʥʠʷʤʠ 

ʥ
ʝ
 
ʥ
ʠ
ʞ
ʝ
 
1
2
 
ʧ
ʨ
ʠ
 
ʥ
ʝ
ʨ
ʘ
ʙ

ʦ
-

ʪ
ʘ
ʶ
ʱ
ʠ
ʭ
 
ʤ
ʝ
ʭ
ʘ
ʥ
ʠ
ʟ
ʤ
ʘ
ʭ

 

0
,3
ï
0
,
5
 
ʚ
 
ʨ
ʘ
ʙ
ʦ
ʯ
ʝ
ʡ
 
ʟ
ʦ
ʥ
ʝ

 

 

ʅ
ʝ
 
ʥ
ʦ
ʨ
ʤ
ʠ
ʨ
ʫ
ʝ
ʪ
ʩ
ʷ

 

18ï

20 

24-15 40-60 75 

ʅ
ʝ
 
ʥ
ʦ
ʨ
ʤ
ʠ
ʨ
ʫ
ʝ
ʪ
ʩ
ʷ

 

ʅ
ʝ
 
ʥ
ʦ
ʨ
ʤ
ʠ
ʨ
ʫ
ʝ
ʪ
ʩ
ʷ

 

0,2 0,3 



ɼ.ʉ. ʄʠʟʛʠʨʝʚ, ʄ.ɸ. ɹʦʨʠʩʦʚ, ɺ.ʅ. ɺʣʘʩʦʚ 
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* ï ʆʧʪʠʤʘʣʴʥʳʝ ʠ ʜʦʧʫʩʪʠʤʳʝ ʥʦʨʤʳ ʤʠʢʨʦʢʣʠʤʘʪʘ ʚ ʦʙʩʣʫʞʠʚʘʝʤʦʡ ʟʦʥʝ ʦʙʱʝʩʪʚʝʥʥʳʭ ʠ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʟʜʘʥʠʡ [11], ʢʘʪʝʛʦʨʠʷ ʧʦʤʝʱʝʥʠʷ 2. 
**  ï ʆʧʪʠʤʘʣʴʥʳʝ ʠ ʜʦʧʫʩʪʠʤʳʝ ʥʦʨʤʳ ʤʠʢʨʦʢʣʠʤʘʪʘ ʚ ʨʘʙʦʯʝʡ ʟʦʥʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʤʝ-

ʱʝʥʠʡ ʢʘʪʝʛʦʨʠʠ ʨʘʙʦʪ IIʘ (ʦʪʥʦʩʷʪʩʷ ʨʘʙʦʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʭʦʜʴʙʦʡ, ʧʝʨʝʤʝʱʝʥʠʝʤ ʠʟʜʝʣʠʡ  

ʜʦ 1ʢʛ) ʠʣʠ ʚ ʧʦʣʦʞʝʥʠʠ ʩʪʦʷ ʠʣʠ ʩʠʜʷ ʧʨʠ ʥʝʙʦʣʴʰʦʤ ʬʠʟʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ) ʧʦ ɻʆʉʊ 

12.1.005-88 [12]. 
***  ï ʥʘʠʤʝʥʦʚʘʥʠʷ ʧʦʤʝʱʝʥʠʡ ʧʦ ɻʆʉʊ 30494-2011 [11] 

 

ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ ʥʦʨʤ ʤʠʢʨʦʢʣʠʤʘʪʘ ʩʨʘʚʥʠʤ ʥʦʨʤʳ ʚʦʟʜʫʭʦʦʙʤʝʥʘ ʧʦ 

ʉʘʥʇʠʅ 2.5.2-703-98 [5] ʠ ʉʅʠʇ 31-01-2003 [13] ʚ ʪʘʙʣʠʮʝ 3. 

ʊʘʙʣʠʮʘ 3 

ʉʚʦʜʥʘʷ ʪʘʙʣʠʮʘ ʧʘʨʘʤʝʪʨʦʚ ʚʦʟʜʫʭʦʦʙʤʝʥʘ ʧʦʤʝʱʝʥʠʡ  

ʉʘʥʇʠʅ 2.5.2-703-98 ʠ ʉʅʠʇ 31-01-2003 

ʇʦʤʝʱʝʥʠʷ ʉʘʥʇʠʅ 2.5.2-703-98 ʉʅʠʇ 31-01-2003 

ʈʘʩʯʝʪʥʦʝ ʢʦʣʠ-

ʯʝʩʪʚʦ ʧʨʠʪʦʯ-

ʥʦʛʦ ʚʦʟʜʫʭʘ 

(ʨʘʩʯʝʪʥʳʡ ʚʦʟ-

ʜʫʭʦʦʙʤʝʥ) ʚ 

ʪʝʧʣʳʡ ʧʝʨʠʦʜ, 

ʢʫʙ. ʤ/ʯ, ʦʙʤ./ʯ 

ʄʠʥʠʤʘʣʴ-

ʥʘʷ ʥʦʨʤʘ 

ʧʦʜʘʯʠ 

ʚʦʟʜʫʭʘ ʥʘ 

1 ʯʝʣʦʚʝʢʘ, 

ʢʫʙ. ʤ/ʯ 

 

ʈʘʩʯʝʪʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ 

ʚʳʪʷʞʥʦʛʦ 

ʚʦʟʜʫʭʘ, ʢʫʙ. 

ʤ/ʯ, ʦʙʤ./ʯ 

 

ʇʨʠʤʝ-

ʯʘʥʠʝ 

 

ʂʨʘʪʥʦʩʪʴ ʠʣʠ ʚʝʣʠ-

ʯʠʥʘ ʚʦʟʜʫʭʦʦʙʤʝʥʘ, 

ʤ3 ʚ ʯʘʩ, ʥʝ ʤʝʥʝʝ 

ʚ ʥʝʨʘʙʦ-

ʯʝʤ ʨʝʞʠ-

ʤʝ 

ʚ ʨʝʞʠʤʝ 

ʦʙʩʣʫʞʠ-

ʚʘʥʠʷ 

ɾʠʣʳʝ (ʢʘʶʪʳ) ʧʦ ʨʘʩʯʝʪʫ ʥʘ 

ʘʩʩʠʤʠʣʷʮʠʶ 

ʠʟʙʳʪʦʯʥʳʭ 

ʪʝʧʣʦʚʳʜʝʣʝʥʠʡ 

33 ʧʦ ʙʘʣʘʥʩʫ ʩ 

ʧʨʠʪʦʢʦʤ 

 0,2 1,0 

ʆʙʱʝʩʪʚʝʥʥʳʝ:    ʘʚʪʦ-

ʥʦʤʥʘʷ 

ʩʠʩʪʝʤʘ 

  

ʧʘʩʩʘʞʠʨʩʢʠʝ 

ʩʘʣʦʥʳ, ʩʪʦʣʦ-

ʚʳʝ-ʢʘʶʪʢʦʤ-

ʧʘʥʠʠ, ʨʝʩʪʦʨʘʥʳ 

ʠ ʪ.ʧ. 

ʪʦ ʞʝ 20 ʪʦ ʞʝ  0,2 1,0 

ʉʘʥʠʪʘʨʥʦ-

ʙʳʪʦʚʳʝ: 

   ʘʚʪʦ-

ʥʦʤʥʘʷ 

  



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 58, 2018 ʛ. 

ʈʘʟʜʝʣ I. ʉʫʜʦʩʪʨʦʝʥʠʝ, ʩʫʜʦʨʝʤʦʥʪ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʫʜʥʘ 
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ʇʦʤʝʱʝʥʠʷ ʉʘʥʇʠʅ 2.5.2-703-98 ʉʅʠʇ 31-01-2003 

ʈʘʩʯʝʪʥʦʝ ʢʦʣʠ-

ʯʝʩʪʚʦ ʧʨʠʪʦʯ-

ʥʦʛʦ ʚʦʟʜʫʭʘ 

(ʨʘʩʯʝʪʥʳʡ ʚʦʟ-

ʜʫʭʦʦʙʤʝʥ) ʚ 

ʪʝʧʣʳʡ ʧʝʨʠʦʜ, 

ʢʫʙ. ʤ/ʯ, ʦʙʤ./ʯ 

ʄʠʥʠʤʘʣʴ-

ʥʘʷ ʥʦʨʤʘ 

ʧʦʜʘʯʠ 

ʚʦʟʜʫʭʘ ʥʘ 

1 ʯʝʣʦʚʝʢʘ, 

ʢʫʙ. ʤ/ʯ 

 

ʈʘʩʯʝʪʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ 

ʚʳʪʷʞʥʦʛʦ 

ʚʦʟʜʫʭʘ, ʢʫʙ. 

ʤ/ʯ, ʦʙʤ./ʯ 

 

ʇʨʠʤʝ-

ʯʘʥʠʝ 

 

ʂʨʘʪʥʦʩʪʴ ʠʣʠ ʚʝʣʠ-

ʯʠʥʘ ʚʦʟʜʫʭʦʦʙʤʝʥʘ, 

ʤ3 ʚ ʯʘʩ, ʥʝ ʤʝʥʝʝ 

ʚ ʥʝʨʘʙʦ-

ʯʝʤ ʨʝʞʠ-

ʤʝ 

ʚ ʨʝʞʠʤʝ 

ʦʙʩʣʫʞʠ-

ʚʘʥʠʷ 

ʩʠʩʪʝʤʘ 

- ʧʨʘʯʝʯʥʳʝ ʪʦ ʞʝ 33 ʥʘ 5 ʦʙʤ./ʯ 

ʙʦʣʴʰʝ ʧʨʠ-

ʪʦʢʘ 

 0,5 90 ʤ3 

- ʛʣʘʜʠʣʴʥʳʝ 5 ʦʙʤ./ʯ 33 7 ʦʙʤ./ʯ  0,5 90 ʤ3 

- ʩʫʰʠʣʴʥʳʝ 30 ʦʙʤ./ʯ ʅʝ ʥʦʨʤʠ-

ʨʫʝʪʩʷ 

35 ʦʙʤ./ʯ  0,5 90 ʤ3 

- ʢʣʘʜʦʚʳʝ ʙʝʣʴʷ 5 ʦʙʤ./ʯ ʅʝ ʥʦʨʤʠ-

ʨʫʝʪʩʷ 

7 ʦʙʤ./ʯ  0,2 0,2 

- ʧʦʤʝʱʝʥʠʷ 

ʩʧʝʮʦʜʝʞʜʳ 

6 ʦʙʤ./ʯ ʅʝ ʥʦʨʤʠ-

ʨʫʝʪʩʷ 

8 ʦʙʤ./ʯ  0,5 90 ʤ3 

ʉʘʥʠʪʘʨʥʦ- ʛʠ-

ʛʠʝʥʠʯʝʩʢʠʝ ʧʦ-

ʤʝʱʝʥʠʷ: 

   ʚʳʪʷʞ-

ʥʘʷ 

ʘʚʪʦ-

ʥʦʤʥʘʷ 

ʩʠʩʪʝʤʘ 

  

- ʪʫʘʣʝʪʳ, ʩʘʥʫʟ-

ʣʳ, ʩʘʥʙʣʦʢʠ 

ʅʝ ʥʦʨʤʠʨʫʝʪʩʷ ʅʝ ʥʦʨʤʠ-

ʨʫʝʪʩʷ 

50 ʢʫʙ. ʤ/ʯ 

ʥʘ 1 ʫʥʠʪʘʟ ʠ 

25 ʢʫʙ. ʤ/ʯ 

ʥʘ ʧʠʩ ʩʫʘʨ 

 0,5 25 ʤ3 

- ʫʤʳʚʘʣʴʥʳʝ, 

ʜʫʰʝʚʳʝ, ʨʘʟʜʝ-

ʚʘʣʴʥʳʝ 

ʅʝ ʥʦʨʤʠʨʫʝʪʩʷ 33 10 ʦʙʤ./ʯ  0,5 25 ʤ3 

ʄʝʜʠʮʠʥʩʢʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ: 

   ʘʚʪʦ-

ʥʦʤʥʘʷ 

ʩʠʩʪʝʤʘ 

  

- ʘʤʙʫʣʘʪʦʨʠʷ ʧʦ ʨʘʩʯʝʪʫ ʥʘ 

ʘʩʩʠʤʠʣʷʮʠʶ 

ʠʟʙʳʪʦʯʥʳʭ 

ʪʝʧʣʦʚʳʜʝʣʝʥʠʡ 

33 ʧʦ ʙʘʣʘʥʩʫ ʩ 

ʧʨʠʪʦʢʦʤ 

 ʅʝ ʥʦʨʤʠ-

ʨʫʝʪʩʷ 

ʅʝ ʥʦʨʤʠ-

ʨʫʝʪʩʷ 

- ʠʟʦʣʷʪʦʨ, ʤʝʜʠ-

ʮʠʥʩʢʘʷ ʢʘʶʪʘ 

ʊʦ ʞʝ 50 ʧʦ ʙʘʣʘʥʩʫ ʩ 

ʧʨʠʪʦʢʦʤ 

 ʅʝ ʥʦʨʤʠ-

ʨʫʝʪʩʷ 

ʅʝ ʥʦʨʤʠ-

ʨʫʝʪʩʷ 

ʇʠʱʝʙʣʦʢ:    ʘʚʪʦ-

ʥʦʤʥʘʷ 

ʩʠʩʪʝʤʘ 

  

- ʢʘʤʙʫʟʳ, ʧʦʩʫ-

ʜʦʤʦʝʯʥʳʝ 

ʧʦ ʨʘʩʯʝʪʫ ʥʘ 

ʘʩʩʠʤʠʣʷʮʠʶ 

ʠʟʙʳʪʦʯʥʳʭ 

ʪʝʧʣʦʚʳʜʝʣʝʥʠʡ 

50 ʥʘ 5 ʦʙʤ./ʯ 

ʙʦʣʴʰʝ ʧʨʠ-

ʪʦʢʘ 

 0,5 60 ʤ3 

- ʟʘʛʦʪʦʚʦʯʥʳʝ 6 ʦʙʤ./ʯ 33 8 ʦʙʤ./ʯ  0,5 60 ʤ3 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥ-

ʥʳʝ ʢʣʘʜʦʚʳʝ: 

      

- ʤʷʩʘ, ʨʳʙʳ 2ï4 ʦʙʤ./ʩʫʪ. ʅʝ ʥʦʨʤʠ-

ʨʫʝʪʩʷ 

ʧʦ ʙʘʣʘʥʩʫ ʩ 

ʧʨʠʪʦʢʦʤ 

 ʅʝ ʥʦʨʤʠ-

ʨʫʝʪʩʷ 

ʅʝ ʥʦʨʤʠ-

ʨʫʝʪʩʷ 

- ʤʦʣʦʯʥʳʭ ʧʨʦ- 1ï2 ʦʙʤ./ʩʫʪ. ʅʝ ʥʦʨʤʠ- ʊʦ ʞʝ  ʅʝ ʥʦʨʤʠ-ʅʝ ʥʦʨʤʠ-



ɼ.ʉ. ʄʠʟʛʠʨʝʚ, ʄ.ɸ. ɹʦʨʠʩʦʚ, ɺ.ʅ. ɺʣʘʩʦʚ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤ ʦʙʝʩʧʝʯʝʥʠʷ ʤʠʢʨʦʢʣʠʤʘʪʘ ʩʫʜʦʚʳʭ ʧʦʤʝʱʝʥʠʡ » 
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ʇʦʤʝʱʝʥʠʷ ʉʘʥʇʠʅ 2.5.2-703-98 ʉʅʠʇ 31-01-2003 

ʈʘʩʯʝʪʥʦʝ ʢʦʣʠ-

ʯʝʩʪʚʦ ʧʨʠʪʦʯ-

ʥʦʛʦ ʚʦʟʜʫʭʘ 

(ʨʘʩʯʝʪʥʳʡ ʚʦʟ-

ʜʫʭʦʦʙʤʝʥ) ʚ 

ʪʝʧʣʳʡ ʧʝʨʠʦʜ, 

ʢʫʙ. ʤ/ʯ, ʦʙʤ./ʯ 

ʄʠʥʠʤʘʣʴ-

ʥʘʷ ʥʦʨʤʘ 

ʧʦʜʘʯʠ 

ʚʦʟʜʫʭʘ ʥʘ 

1 ʯʝʣʦʚʝʢʘ, 

ʢʫʙ. ʤ/ʯ 

 

ʈʘʩʯʝʪʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ 

ʚʳʪʷʞʥʦʛʦ 

ʚʦʟʜʫʭʘ, ʢʫʙ. 

ʤ/ʯ, ʦʙʤ./ʯ 

 

ʇʨʠʤʝ-

ʯʘʥʠʝ 

 

ʂʨʘʪʥʦʩʪʴ ʠʣʠ ʚʝʣʠ-

ʯʠʥʘ ʚʦʟʜʫʭʦʦʙʤʝʥʘ, 

ʤ3 ʚ ʯʘʩ, ʥʝ ʤʝʥʝʝ 

ʚ ʥʝʨʘʙʦ-

ʯʝʤ ʨʝʞʠ-

ʤʝ 

ʚ ʨʝʞʠʤʝ 

ʦʙʩʣʫʞʠ-

ʚʘʥʠʷ 

ʜʫʢʪʦʚ, ʷʠʮ ʨʫʝʪʩʷ ʨʫʝʪʩʷ ʨʫʝʪʩʷ 

- ʦʚʦʱʝʡ ʠ ʢʘʨ-

ʪʦʬʝʣʷ 

4ï5 ʦʙʤ./ʩʫʪ. ʅʝ ʥʦʨʤʠ-

ʨʫʝʪʩʷ 

ʊʦ ʞʝ  ʅʝ ʥʦʨʤʠ-

ʨʫʝʪʩʷ 

ʅʝ ʥʦʨʤʠ-

ʨʫʝʪʩʷ 

- ʩʫʭʠʭ ʧʨʦʜʫʢ-

ʪʦʚ 

5 ʦʙʤ./ʩʫʪ. ʅʝ ʥʦʨʤʠ-

ʨʫʝʪʩʷ 

ʊʦ ʞʝ  ʅʝ ʥʦʨʤʠ-

ʨʫʝʪʩʷ 

ʅʝ ʥʦʨʤʠ-

ʨʫʝʪʩʷ 

- ʩʫʪʦʯʥʦʛʦ ʟʘʧʘ-

ʩʘ ʭʣʝʙʘ 

1 ï 2 ʦʙʤ./ʩʫʪ. ʅʝ ʥʦʨʤʠ-

ʨʫʝʪʩʷ 

ʊʦ ʞʝ  ʅʝ ʥʦʨʤʠ-

ʨʫʝʪʩʷ 

ʅʝ ʥʦʨʤʠ-

ʨʫʝʪʩʷ 

ʉʣʫʞʝʙʥʳʝ:       

- ʭʦʜʦʚʳʝ, ʰʪʫʨ-

ʤʘʥʩʢʠʝ, ʨʘʜʠʦ-

ʨʫʙʢʠ, ʙʘʛʝʨʤʝʡ-

ʩʪʝʨʩʢʠʝ 

ʧʦ ʨʘʩʯʝʪʫ ʥʘ 

ʘʩʩʠʤʠʣʷʮʠʶ 

ʠʟʙʳʪʦʯʥʳʭ 

ʪʝʧʣʦʚʳʜʝʣʝʥʠʡ 

33 ʧʦ ʙʘʣʘʥʩʫ ʩ 

ʧʨʠʪʦʢʦʤ 

 ʅʝ ʥʦʨʤʠ-

ʨʫʝʪʩʷ 

ʅʝ ʥʦʨʤʠ-

ʨʫʝʪʩʷ 

ʄʘʰʠʥʥʳʝ:    ʘʚʪʦ-

ʥʦʤʥʘʷ 

ʩʠʩʪʝʤʘ 

  

ʧʦʤʝʱʝʥʠʷ ʛʣʘʚ-

ʥʳʭ ʜʚʠʛʘʪʝʣʝʡ, 

ʜʠʟʝʣʴʛʝʥʝʨʘʪʦ-

ʨʦʚ, ʢʦʪʣʦʚ 

ʪʦ ʞʝ ʅʝ ʥʦʨʤʠ-

ʨʫʝʪʩʷ 

ʧʦ ʙʘʣʘʥʩʫ ʩ 

ʧʨʠʪʦʢʦʤ ʟʘ 

ʚʳʯʝʪʦʤ 

ʚʦʟʜʫʭʘ, 

ʧʦʪʨʝʙʣʷʝ-

ʤʦʛʦ ʜʚʠʛʘ-

ʪʝʣʷʤʠ, ʢʦʪ-

ʣʘʤʠ 

 ʅʝ ʥʦʨʤʠ-

ʨʫʝʪʩʷ 

ʅʝ ʥʦʨʤʠ-

ʨʫʝʪʩʷ 

ʎʇʋ ʪʦ ʞʝ 50 ʧʦ ʙʘʣʘʥʩʫ ʩ 

ʧʨʠʪʦʢʦʤ 

 ʅʝ ʥʦʨʤʠ-

ʨʫʝʪʩʷ 

ʅʝ ʥʦʨʤʠ-

ʨʫʝʪʩʷ 

- ʤʘʩʪʝʨʩʢʠʝ ʪʦ ʞʝ 50 ʪʦ ʞʝ  ʅʝ ʥʦʨʤʠ-

ʨʫʝʪʩʷ 

ʅʝ ʥʦʨʤʠ-

ʨʫʝʪʩʷ 

- ʥʘʩʦʩʥʳʝ ʦʪʜʝ-

ʣʝʥʠʷ ʪʘʥʢʝʨʦʚ 

30ï40 ʦʙʤ./ʯ ʅʝ ʥʦʨʤʠ-

ʨʫʝʪʩʷ 

40 -50 ʦʙʤ./ʯ  ʅʝ ʥʦʨʤʠ-

ʨʫʝʪʩʷ 

ʅʝ ʥʦʨʤʠ-

ʨʫʝʪʩʷ 

- ʧʦʤʝʱʝʥʠʷ ʭʣʘ-

ʜʦʥʦʚʳʭ ʭʦʣʦ-

ʜʠʣʴʥʳʭ ʤʘʰʠʥ 

ʧʦ ʙʘʣʘʥʩʫ ʩ 

ʚʳʪʷʞʢʦʡ 

ʅʝ ʥʦʨʤʠ-

ʨʫʝʪʩʷ 

20 ʦʙʤ./ʯ  ʅʝ ʥʦʨʤʠ-

ʨʫʝʪʩʷ 

ʅʝ ʥʦʨʤʠ-

ʨʫʝʪʩʷ 

- ʰʢʠʧʝʨʩʢʠʝ, 

ʤʘʣʷʨʥʳʝ 

ʪʦ ʞʝ ʅʝ ʥʦʨʤʠ-

ʨʫʝʪʩʷ 

12 ʦʙʤ./ʯ  ʅʝ ʥʦʨʤʠ-

ʨʫʝʪʩʷ 

ʅʝ ʥʦʨʤʠ-

ʨʫʝʪʩʷ 

ʇʦʤʝʱʝʥʠʷ:       

- ʩʪʘʥʮʠʡ ʇʇɺ (ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ 

ʦʟʦʥʘ) 

ʪʦ ʞʝ ʅʝ ʥʦʨʤʠ-

ʨʫʝʪʩʷ 

8 ʦʙʤ./ʯ ʚʳʪʷʞ-

ʥʘʷ 

ʘʚʪʦ-

ʥʦʤʥʘʷ 

ʩʠʩʪʝʤʘ 

ʅʝ ʥʦʨʤʠ-

ʨʫʝʪʩʷ 

ʅʝ ʥʦʨʤʠ-

ʨʫʝʪʩʷ 

- ʩʪʘʥʮʠʡ ʆʆʉɺ ʪʦ ʞʝ ʅʝ ʥʦʨʤʠ-

ʨʫʝʪʩʷ 

10 ʦʙʤ./ʯ  ʅʝ ʥʦʨʤʠ-

ʨʫʝʪʩʷ 

ʅʝ ʥʦʨʤʠ-

ʨʫʝʪʩʷ 

- ʫʩʪʘʥʦʚʦʢ ʫʛʣʝ-

ʢʠʩʣʦʛʦ ʧʦʞʘʨʦ-

ʪʫʰʝʥʠʷ 

ʪʦ ʞʝ ʅʝ ʥʦʨʤʠ-

ʨʫʝʪʩʷ 

10 ʦʙʤ./ʯ  ʅʝ ʥʦʨʤʠ-

ʨʫʝʪʩʷ 

ʅʝ ʥʦʨʤʠ-

ʨʫʝʪʩʷ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 58, 2018 ʛ. 
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ʀʟ ʜʘʥʥʦʡ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʩʫʜʦʩʪʨʦʠʪʝʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʚ ʧʣʘʥʝ ʚʦʟʜʫʭʦʦʙ-

ʤʝʥʘ ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ ʞʝʩʪʢʠʤʠ. 

ʇʨʠ ʵʪʦʤ ʉʘʥʇʠʅ 2.5.2-703-98 [5] ʧʨʝʜʫʧʨʝʞʜʘʝʪ ʦʙ ʠʩʢʣʶʯʝʥʠʠ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʦʧʘʜʘʥʠʷ ʚ ʚʦʟʜʫʭʦʟʘʙʦʨʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʟʘʛʨʷʟʥʝʥʥʦʛʦ ʚʦʟʜʫʭʘ, ʛʘʟʦʚ ʠ ʚʦʜʳ, ʥʦ ʥʝ 

ʫʯʠʪʳʚʘʝʪ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʚ ʚʦʟʜʫʭʝ, ʢʦʪʦʨʳʝ 

ʥʝʦʙʭʦʜʠʤʦ ʙʨʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʚ ʫʩʣʦʚʠʷʭ ʧʦʨʪʘ ʩ ʠʟʥʘʯʘʣʴʥʦ ʟʘʛʨʷʟʥʝʥʥʦʡ ʘʪʤʦʩʬʝ-

ʨʦʡ. 

ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ, ʢ ʩʫʜʦʚʳʤ ʩʠʩʪʝʤʘʤ ʚʝʥʪʠʣʷʮʠʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠ-

ʤʝʥʠʪʴ ʪʨʝʙʦʚʘʥʠʷ ɻʆʉʊ 12.1.005-88 çʉʠʩʪʝʤʘ ʩʪʘʥʜʘʨʪʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʫʜʘ. ʆʙ-

ʱʠʝ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʚʦʟʜʫʭʫ ʨʘʙʦʯʝʡ ʟʦʥʳè [12]. ʅʘʩʪʦʷʱʠʡ 

ʩʪʘʥʜʘʨʪ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʥʦʨʤʳ ʢ ʢʘʯʝʩʪʚʫ ʚʦʟʜʫʭʘ ʨʘʙʦʯʝʡ ʟʦʥʳ ʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʦʧʪʠʤʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʤʠʢʨʦʢʣʠʤʘʪʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʧʦʣʥʷʝʤʦʡ 

ʢʘʪʝʛʦʨʠʝʡ ʨʘʙʦʪ ʚ ʧʦʤʝʱʝʥʠʠ (ʪʘʙʣʠʮʘ 4). ʇʨʦʮʝʩʩʳ, ʧʨʦʠʟʚʦʜʠʤʳʝ ʥʘ ʩʫʜʥʝ, ʧʦ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩʪʘʥʜʘʨʪʘ [12] ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʢʘʪʝʛʦʨʠʠ ʨʘʙʦʪ Iʙ ï ʣʝʛʢʘʷ ʬʠʟʠʯʝʩʢʘʷ 

ʨʘʙʦʪʘ (ʵʥʝʨʛʦʟʘʪʨʘʪʳ 121ï150 ʢʢʘʣ/ʯ (140ï174 ɺʪ), çʨʘʙʦʪʳ, ʧʨʦʠʟʚʦʜʠʤʳʝ ʩʠʜʷ, 

ʩʪʦʷ ʠʣʠ ʩʚʷʟʘʥʥʳʝ ʩ ʭʦʜʴʙʦʡ ʠ ʩʦʧʨʦʚʦʞʜʘʶʱʠʝʩʷ ʥʝʢʦʪʦʨʳʤ ʬʠʟʠʯʝʩʢʠʤ ʥʘʧʨʷʞʝ-

ʥʠʝʤè [12]). 

ʊʘʙʣʠʮʘ 4 

ʆʧʪʠʤʘʣʴʥʳʝ ʠ ʜʦʧʫʩʪʠʤʳʝ ʥʦʨʤʳ ʪʝʤʧʝʨʘʪʫʨʳ, ʦʪʥʦʩʠʪʝʣʴʥʦʡ  

ʚʣʘʞʥʦʩʪʠ ʠ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ ʚ ʨʘʙʦʯʝʡ ʟʦʥʝ  

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʡ ʩ ʢʘʪʝʛʦʨʠʝʡ ʨʘʙʦʪ 1ʙ 

ʇʝʨʠʦʜ 

ʛʦʜʘ 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, ʦʉ ʆʪʥʦʩʠʪʝʣʴʥʘʷ 

ʚʣʘʞʥʦʩʪʴ, % 

ʉʢʦʨʦʩʪʴ ʜʚʠ-

ʞʝʥʠʷ ʚʦʟʜʫʭʘ, 

ʤ/ʩ, ʥʝ ʙʦʣʝʝ ʆʧʪʠ-

ʤʘʣʴ-

ʥʘʷ 

ɼʦʧʫʩʪʠʤʘʷ 

ɺʝʨʭʥʷʷ ʛʨʘʥʠʮʘ ʆʧʪʠ-

ʤʘʣɹ-

ʥʘʷ 

ɼʦʧʫʩ-

ʪʠʤʘʷ, ʥʝ 

ʙʦʣʝʝ 

ʆʧʪʠ-

ʤʘʣɹ-

ʥʘʷ, ʥʝ 

ʙʦʣʝʝ 

ɼʦʧʫʩ

ʪʠʤʘʷ, 

ʥʝ 

ʙʦʣʝʝ 

ʅʘ ʨʘʙʦʯʠʭ ʤʝʩ-

ʪʘʭ 

ʅʠʞʥʷʷ ʛʨʘʥʠʮʘ 

ʇʦʩʪʦʷʥʥʳʭ 

24 ʅʝʧʦ-

ʩʪʦʷʥ-

ʥʳʭ 

ʇʦʩʪʦ-

ʷʥʥʳʭ 

ʅʝʧʦ-

ʩʪʦʷʥ-

ʥʳʭ 

ʍʦʣʦʜ-

ʥʳʡ 

21ï23 28 25 20 17 40ï60 75 0,1 0,2 

ʊʝʧʣʳʡ 22ï24     40ï60 60 (ʧʨʠ 

27ʦʉ) 

0,2 0,1ï

0,3 

 

ɺ ʩʪʘʥʜʘʨʪʝ ɻʆʉʊ 12.1.005-88 ʪʘʢʞʝ ʧʨʠʚʦʜʷʪʩʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʠ ʜʦ-

ʧʫʩʪʠʤʳʭ ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. 

çʆʧʪʠʤʘʣʴʥʳʝ ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ï ʩʦʯʝʪʘʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘ-

ʟʘʪʝʣʝʡ ʤʠʢʨʦʢʣʠʤʘʪʘ, ʢʦʪʦʨʳʝ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ 

ʯʝʣʦʚʝʢʘ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʦʭʨʘʥʝʥʠʝ ʥʦʨʤʘʣʴʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ ʙʝʟ 

ʥʘʧʨʷʞʝʥʠʷ ʤʝʭʘʥʠʟʤʦʚ ʪʝʨʤʦʨʝʛʫʣʷʮʠʠè [12]. 

çɼʦʧʫʩʪʠʤʳʝ ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ï ʩʦʯʝʪʘʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘ-

ʪʝʣʝʡ ʤʠʢʨʦʢʣʠʤʘʪʘ, ʢʦʪʦʨʳʝ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʯʝ-

ʣʦʚʝʢʘ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʧʨʝʭʦʜʷʱʠʝ ʠ ʙʳʩʪʨʦ ʥʦʨʤʘʣʠʟʫʶʱʠʝʩʷ ʠʟʤʝʥʝʥʠʷ ʪʝʧʣʦʚʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʝʩʷ ʥʘʧʨʷʞʝʥʠʝʤ ʤʝʭʘʥʠʟʤʦʚ ʪʝʨʤʦʨʝʛʫʣʷʮʠʠ, 

ʥʝ ʚʳʭʦʜʷʱʠʤ ʟʘ ʧʨʝʜʝʣʳ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. ʇʨʠ 

ʵʪʦʤ ʥʝ ʚʦʟʥʠʢʘʝʪ ʧʦʚʨʝʞʜʝʥʠʡ ʠʣʠ ʥʘʨʫʰʝʥʠʡ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ, ʥʦ ʤʦʛʫʪ ʥʘʙʣʶ-

ʜʘʪʴʩʷ ʜʠʩʢʦʤʬʦʨʪʥʳʝ ʪʝʧʣʦʦʱʫʱʝʥʠʷ, ʫʭʫʜʰʝʥʠʝ ʩʘʤʦʯʫʚʩʪʚʠʷ ʠ ʧʦʥʠʞʝʥʠʝ ʨʘʙʦ-

ʪʦʩʧʦʩʦʙʥʦʩʪʠè [12]. 



ɼ.ʉ. ʄʠʟʛʠʨʝʚ, ʄ.ɸ. ɹʦʨʠʩʦʚ, ɺ.ʅ. ɺʣʘʩʦʚ 
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ʆʧʪʠʤʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʤʠʢʨʦʢʣʠʤʘʪʘ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʥʘ ʚʩʶ ʨʘʙʦʯʫʶ ʟʦʥʫ, 

ʜʦʧʫʩʪʠʤʳʝ ʧʦʢʘʟʘʪʝʣʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦ ʜʣʷ ʧʦʩʪʦʷʥʥʳʭ ʠ ʥʝ-

ʧʦʩʪʦʷʥʥʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ. 

ʋʩʪʘʥʦʚʣʝʥʳ ʥʦʨʤʳ ʩʦʜʝʨʞʘʥʠ ̫ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʚ ʚʦʟʜʫʭʝ ʨʘʙʦʯʝʡ ʟʦʥʳ ʢʦʪʦ-

ʨʳʝ ʥʝ ʜʦʣʞʥ rʧʨʝʚʳʰʘʪʴ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ (ʇɼʂ). ʉʦʜʝʨʞʘʥʠʝ 

ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʚ ʚʦʟʜʫʭʝ ʨʘʙʦʯʝʡ ʟʦʥʳ ʧʦʜʣʝʞʠʪ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤʫ ʢʦʥʪʨʦʣʶ ʜʣʷ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʝʚʳʰʝʥʠʷ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ï 

ʤʘʢʩʠʤʘʣʴʥʦ ʨʘʟʦʚʳʭ ʨʘʙʦʯʝʡ ʟʦʥʳ (ʇɼʂʤʨ.ʨʟ) ʠ ʩʨʝʜʥʝʩʤʝʥʥʳʭ ʨʘʙʦʯʝʡ ʟʦʥʳ 

(ʇɼʂʩʩ.ʨʟ) [12]. 

ʂʨʦʤʝ ʧʨʝʚʳʰʝʥʠʷ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʦ ʢʘʢʦʤʫ-ʣʠʙʦ ʚʝʱʝʩʪ-

ʚʫ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚ ʚʦʟʜʫʭʝ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴʩʷ ʚʝʱʝʩʪʚʘ ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ 

[12]: 

1
ʇɼʂ

ʂ

ʇɼʂ

ʂ

ʇɼʂ

ʂ

2

2

1

1 ¢+++
n

n...  (1), 

ʛʜʝ ʂ1, ʂ2, Kn ï ʢʦʥʮʝʥʪʨʘʮʠʷ 1, 2,é, n ʚʨʝʜʥʦʛʦ ʚʝʱʝʩʪʚʘ, ʙʣʠʟʢʠʭ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ 

ʩʪʨʦʝʥʠʶ ʠ ʭʘʨʘʢʪʝʨʫ ʚʣʠʷʥʠʷ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ, ʤʛ/ʤ
3
, 

ʇɼʂ1, ʇɼʂ2, ʇɼʂn ï ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ 1, 2, 3,é, n ʚʨʝʜʥʦʛʦ ʚʝʱʝ-

ʩʪʚʘ, ʙʣʠʟʢʠʭ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʪʨʦʝʥʠʶ ʠ ʭʘʨʘʢʪʝʨʫ ʚʣʠʷʥʠʷ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦ-

ʚʝʢʘ, ʤʛ/ʤ
3
 [12]. 

ʀʟʚʝʩʪʝʥ ʜʦʢʫʤʝʥʪ ɻʆʉʊ ʈ ɽʅ 13779-2007 çɺʝʥʪʠʣʷʮʠʷ ʚ ʥʝʞʠʣʳʭ ʟʜʘʥʠʷʭ. ʊʝʭ-

ʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʠʩʪʝʤʘʤ ʚʝʥʪʠʣʷʮʠʠ ʠ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷè [14]. ʉʪʘʥʜʘʨʪ 

ʠʜʝʥʪʠʯʝʥ ʤʝʞʜʫʥʘʨʦʜʥʦʤʫ, ʦʥ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪ ʜʦʢʫʤʝʥʪʘʤ, ʫʢʘʟʘʥʥʳʤ ʚ ʥʘʩʪʦʷʱʝʡ 

ʩʪʘʪʴʝ, ʥʦ ʠ ʥʝ ʜʦʧʦʣʥʷʝʪ ʠʭ. 

ʆʙʝʩʧʝʯʝʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚʳʧʦʣʥʷʝʪʩʷ ʩʤʝʞʥʦʡ 

ʨʘʙʦʪʦʡ ʥʝʩʢʦʣʴʢʠʭ ʩʠʩʪʝʤ: ʚʝʥʪʠʣʷʮʠʠ, ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʦʪʦʧʣʝʥʠʷ. ʇʨʠʯʠʥʦʡ 

ʪʦʤʫ ʨʘʟʥʠʮʘ ʪʝʤʧʝʨʘʪʫʨ ʠ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʪʝʤʠ ʩʘʤʳʤʠ 

ʦʧʪʠʤʘʣʴʥʳʤʠ ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ. ɺ ʪʝʧʣʳʡ ʧʝʨʠʦʜ ʚʦʟʜʫʭ ʚ ʧʦʤʝʱʝ-

ʥʠʠ ʦʭʣʘʞʜʘʝʪʩʷ ʩʠʩʪʝʤʦʡ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʨʘʥʝʝ ʧʨʠʤʝʥʷʣʠʩʴ ʮʝʥʪʨʘʣʴʥʳʝ ʩʠʩ-

ʪʝʤʳ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʧʣʠʪ-ʩʠʩʪʝʤʳ, ʦʙʝʩʧʝ-

ʯʠʚʘʶʱʠʝ ʜʣʷ ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ ʧʦʤʝʱʝʥʠʷ ʩʚʦʠ ʦʧʪʠʤʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʚʦʟʜʫʭʘ. 

ɺ ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ, ʥʘʦʙʦʨʦʪ, ʪʨʝʙʫʝʪʩʷ ʧʦʜʦʛʨʝʚ, ʜʣʷ ʯʝʛʦ ʫʩʧʝʰʥʦ ʩʣʫʞʠʪ ʩʠʩʪʝʤʘ 

ʦʪʦʧʣʝʥʠʷ, ʢʦʪʦʨʘʷ ʪʦʞʝ ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʮʠʡ ʠʩʧʦʣʥʝʥʠʷ: ʚʦʟʜʫʰʥʦʝ, ʚʦʜʷʥʦʝ, 

ʧʘʨʦʚʦʝ. ʉʠʩʪʝʤʘ ʚʝʥʪʠʣʷʮʠʠ ʛʣʘʚʥʦʡ ʩʚʦʝʡ ʟʘʜʘʯʝʡ ʥʝʩʝʪ ʦʙʝʩʧʝʯʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʚʦʟʜʫʭʦʦʙʤʝʥʘ ʚ ʧʦʤʝʱʝʥʠʠ.  

ʉʪʦʠʪ ʧʦʤʥʠʪʴ, ʯʪʦ ʚ ʥʘʰʝ ʚʨʝʤʷ, ʟʘʯʘʩʪʫʶ ʚ ʩʠʩʪʝʤʘʭ ʧʨʠʪʦʯʥʦʡ ʚʝʥʪʠʣʷʮʠʠ ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʬʠʣʴʪʨʳ, ʘ ʪʘʢʞʝ ʢʦʥʜʠʮʠʦʥʝʨʳ ʜʣʷ ʦʯʠʩʪʢʠ ʠ ʦʙʝʟʟʘʨʘ-

ʞʠʚʘʥʠʷ ʟʘʛʨʷʟʥʝʥʥʦʛʦ ʚʦʟʜʫʭʘ. ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʚʦʟʜʫʭʘ ʧʦʩʣʝ ʬʠʣʴʪʨʘʮʠʠ ʦʩʪʘ-

ʸʪʩʷ ʪʝʤ ʞʝ, ʦʜʥʘʢʦ ʦʥ ʩʪʘʣ çʤʸʨʪʚʳʤè. ʇʨʦʭʦʜʷ ʩʣʦʡ ʬʠʣʴʪʨʘ, ʚʦʟʜʫʭ ʦʩʪʘʚʣʷʝʪ ʥʘ 

ʥʝʤ ʚʩʝ ʩʚʦʠ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʟʘʨʷʜʳ [15]. ɼʣʷ ʠʟʙʝʞʘʥʠʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʘʵʨʦ-

ʠʦʥʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʠʣʠ ʠʟʙʳʪʢʘ ʘʵʨʦʠʦʥʦʚ ʩʫʱʝʩʪʚʫʝʪ ʉʘʥʇʠʅ 2.2.4.1294-03 

çɻʠʛʠʝʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʘʵʨʦʠʦʥʥʦʤʫ ʩʦʩʪʘʚʫ ʚʦʟʜʫʭʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʦʙ-

ʱʝʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʡè [16], ʢʦʪʦʨʳʡ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʩʘʥʠʪʘʨʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʘʵ-

ʨʦʠʦʥʥʦʤʫ ʩʦʩʪʘʚʫ ʚʦʟʜʫʭʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʡ. 

ʅʦʨʤʠʨʫʝʤʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʘʵʨʦʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ ʚʦʟʜʫʭʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ 

ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʡ ʷʚʣʷʶʪʩʷ: 

ï ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʵʨʦʠʦʥʦʚ (ʤʠʥʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ ʠ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ) 

ʦʙʦʠʭ ʧʦʣʷʨʥʦʩʪʝʡ p
+
, p

-
 ʦʧʨʝʜʝʣʷʝʤʳʝ ʢʘʢ ʢʦʣʠʯʝʩʪʚʦ ʘʵʨʦʠʦʥʦʚ ʚ ʦʜʥʦʤ ʢʫʙʠʯʝ-

ʩʢʦʤ ʩʘʥʪʠʤʝʪʨʝ ʚʦʟʜʫʭʘ (ʠʦʥ/ʩʤ
3
) [16]. 

ï ʢʦʵʬʬʠʮʠʝʥʪ ʫʥʠʧʦʣʷʨʥʦʩʪʠ ʋ (ʤʠʥʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʡ ʠ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦ-

ʧʫʩʪʠʤʳʡ), ʦʧʨʝʜʝʣʷʝʤʳʡ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʵʨʦʠʦʥʦʚ ʧʦʣʦʞʠʪʝʣʴʥʦʡ 

ʧʦʣʷʨʥʦʩʪʠ ʢ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʵʨʦʠʦʥʦʚ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʧʦʣʷʨʥʦʩʪʠ [16]. 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 58, 2018 ʛ. 
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ʫʥʠʧʦʣʷʨʥʦʩʪʠ [16] ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 5. 

 

 

 

ʊʘʙʣʠʮʘ 5 

ʅʦʨʤʠʨʫʝʤʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʦʥʮʝʥʪʨʘʮʠʡ ʘʵʨʦʠʦʥʦʚ  

ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʫʥʠʧʦʣʷʨʥʦʩʪʠ 

ʅʦʨʤʠʨʫʝʤʳʝ  

ʧʦʢʘʟʘʪʝʣʠ 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʘʵʨʦʠʦʥʦʚ, p (ʠʦʥ/ʩʤ3) ʂʦʵʬʬʠʮʠʝʥʪ  

ʫʥʠʧʦʣʷʨʥʦʩʪʠ ʋ ʧʦʣʦʞʠʪʝʣʴʥʦʡ  

ʧʦʣʷʨʥʦʩʪʠ 

ʦʪʨʠʮʘʪʝʣʴʥʦʡ  

ʧʦʣʷʨʥʦʩʪʠ 

ʄʠʥʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ p+ ² 400 p- > 600 0,4 ¢ ʋ < 1,0 

ʄʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ p+ < 50000 p- ¢ 50000 

 

ʆʙʝʩʧʝʯʝʥʠʝ ʜʦʧʫʩʪʠʤʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʵʨʦʠʦʥʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʧʝʮʠʘʣʴʥʳʤ 

ʧʨʠʙʦʨʦʤ, ʧʦʣʫʯʠʚʰʝʤ ʥʘʟʚʘʥʠʝ ʠʦʥʠʟʘʪʦʨ. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʜʘʥʥʳʡ ʥʦʨʤʘʪʠʚʥʳʡ ʜʦʢʫʤʝʥʪ ʥʝ ʧʦʣʴʟʫʝʪʩʷ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʧʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʫʜʦʚ. 

ɺʳʚʦʜ 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʥʦʨʤʘʪʠʚʥʦʡ ʠ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʧʦʩʚʷʱʝʥʥʳʡ 

ʚʦʧʨʦʩʘʤ ʢʘʯʝʩʪʚʘ ʚʦʟʜʫʭʘ ʠ ʤʠʢʨʦʢʣʠʤʘʪʘ ʧʦʤʝʱʝʥʠʡ ʩʫʜʦʚ, ʚʳʷʩʥʠʣ, ʯʪʦ ʨʝʰʝʥʠʝ 

ʧʨʦʙʣʝʤʳ ʧʦʚʳʰʝʥʠʷ ʩʘʥʠʪʘʨʥʦ ï ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʠʩ-

ʪʝʤ ʦʩʫʱʝʩʪʚʠʤʦ ʪʦʣʴʢʦ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʘʢʪʫʘʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ, ʩʘʥʠʪʘʨʥʳʭ ʥʦʨʤ ʠ 

ʥʦʨʤ ʘʵʨʦʠʦʥʠʬʠʢʘʮʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʢʘʯʝʩʪʚʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʫʜʦʚʳʭ ʩʠʩʪʝʤ 

ʚʝʥʪʠʣʷʮʠʠ ʠ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ, ʩ ʫʯʝʪʦʤ ʩʘʤʳʭ ʩʪʨʦʛʠʭ ʪʨʝʙʦʚʘʥʠʡ ʜʝʡ-

ʩʪʚʫʶʱʝʡ ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʩʣʝʜʫʝʪ ʩʦʙʣʶʜʘʪʴ ʥʘʠʙʦʣʝʝ ʞʝʩʪʢʠʝ: 

1) ʂ ʢʘʯʝʩʪʚʫ ʚʦʟʜʫʭʘ ʠ ʤʠʢʨʦʢʣʠʤʘʪʘ ʧʦʤʝʱʝʥʠʡ ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʜʣʷ:  

ï ʞʠʣrʭ ʠ ʩʘʥʠʪʘʨʥʦ-ʙʳʪʦʚʳʭ ʉʘʥʇʠʅ 2.5.2-703-98 [5]; 

ï ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʠ ʩʣʫʞʝʙʥʳʭ ʧʦʤʝʱʝʥʠʡ, ʢʘʤʙʫʟʘ ɻʆʉʊ 30494-2011 

[11];  

ï ʤʘʰʠʥʥʳʭ ɻʆʉʊ 12.1.005-88[12]. 

2) ʇʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʫʨʦʚʝʥʴ ʘʵʨʦʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ ʚ ʞʠʣʳʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʦ-

ʤʝʱʝʥʠʷʭ, ʚ ʨʘʙʦʯʠʭ ʟʦʥʘʭ ʩʦʛʣʘʩʥʦ ʪʨʝʙʦʚʘʥʠʡ ʉʘʥʇʠʅ 2.2.4.1294-03 [16]. 

ʆʜʥʘʢʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʠ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʩʦʩʪʦʷʥʠʝ ʚʦʟʜʫʭʘ ʠ ʪʝʧʣʦ-

ʚʣʘʞʥʦʩʪʥʳʝ ʚʳʜʝʣʝʥʠʷ ʚ ʩʫʜʦʚʳʭ ʧʦʤʝʱʝʥʠʷʭ ʠ ʧʦʤʝʱʝʥʠʷʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, 

ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʙʝʨʝʛʫ ʥʝʩʢʦʣʴʢʦ ʦʪʣʠʯʘʶʪʩʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʝʪʦʜʳ ʠ ʩʧʦʩʦʙʳ 

ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ ʤʠʢʨʦʢʣʠʤʘʪʘ, ʢʘʯʝʩʪʚʘ ʚʦʟʜʫʭʘ ʠ ʫʨʦʚʥʷ 

ʘʵʨʦʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ ʜʣʷ ʩʫʜʦʚ ʩʣʝʜʫʝʪ ʧʨʦʨʘʙʦʪʘʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ. 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʫʢʘʟʘʥʥʳʭ ʩʠʩʪʝʤ ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʣʶʜʝʥʠʝ ʦʩʥʦʚʥʳʭ ʪʨʝʙʦ-

ʚʘʥʠʡ ʢ ʩʫʜʦʚʦʤʫ ʦʙʦʨʫʜʦʚʘʥʠʶ: 

1. ʂʦʤʧʘʢʪʥʦʩʪʴ, ʦʧʨʝʜʝʣʷʝʤʘʷ ʤʘʩʩʦʛʘʙʘʨʠʪʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʦʙʦʨʫʜʦʚʘ-

ʥʠʷ ʩʫʜʦʚʳʭ ʧʦʤʝʱʝʥʠʡ; 

2. ʄʘʣʦʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʩʪʦʠʤʦʩʪʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʫʜʥʘ; 

3. ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʨʘʙʦʪʝ ʚ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʦʡ ʚʠʙʨʘʮʠʠ; 

4. ʄʘʪʝʨʠʘʣʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʦʣʞʥʳ ʠʤʝʪʴ ʦʜʦʙʨʝʥʠʝ ʈʝʛʠʩʪʨʘ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʨʝʰʝʥʠʠ ʚʦʧʨʦʩʘ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʘ ʚʦʟʜʫʭʘ ʩʦʚʨʝʤʝʥʥʳ-

ʤʠ, ʢʦʤʧʣʝʢʩʥʳʤʠ ʤʝʪʦʜʘʤʠ ʠ ʧʨʠʝʤʘʤʠ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʵʬʬʝʢʪʘ ʚ 

ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʘʩʧʝʢʪʘʭ. 
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The actuality of requirements to the systems of the microclimate of ship spaces to meet mod-

ern regulations is considered in the present article. The aim of the work is to review the 

norms, rules and requirements concerning the microclimate and air quality in the premises 

of ships. The existing regulations have been in action for more than 15 years and do not cov-

er the full range of assessments. This paper reviews and compares the requirements with the 

norms of international norms and standards. The more stringent requirements that should be 

applied in the design of ventilation and air conditioning systems, as well as ensuring the mi-

croclimate of the ship's premises are identified. To achieve modern requirements for air 

quality and maximum effect in economic and environmental aspects, it is necessary to use 

modern universal methods and techniques. 
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ʅɸ ʈɽɿʋʃʔʊɸʊʓ ʏʀʉʃɽʅʅʆɻʆ ʀ ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʆɻʆ 

ʀʉʉʃɽɼʆɺɸʅʀʗ ɻʈɽɹʅʆɻʆ ɺʀʅʊɸ ʉ ɼʆʇʆʃʅʀʊɽʃʔʅʓʄ 
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ʧʨʦʩʪʨʘʥʩʪʚʦ 

 

ʊʝʧʣʦʚʘʷ ʠ ʤʝʭʘʥʠʯʝʩʢʘʷ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʛʣʘʚʥʦʛʦ ʜʚʠʛʘʪʝʣʷ, ʨʘʙʦʪʘʶʱʝʛʦ ʥʘ ʛʨʝʙ-

ʥʦʡ ʚʠʥʪ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʰʘʛʘ, ʟʘʚʠʪ ʦʪ ʠʟʤʝʥʷʶʱʠʭʩʷ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʆʛʨʘ-

ʥʠʯʝʥʠʝ ʚʣʠʷʥʠʷ ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʘ ʛʣʘʚʥʳʡ ʜʚʠʛʘʪʝʣʴ ʤʦʞʝʪ ʙʳʪʴ 

ʜʦʩʪʠʛʥʫʪʦ ʧʫʪʝʤ ʧʦʜʘʯʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʚʦʜʳ ʥʘ ʣʦʧʘʩʪʠ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ. ʎʝʣʝʥʘ-

ʧʨʘʚʣʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʚʦʜʳ, ʧʦʜʘʚʘʝʤʦʡ ʯʝʨʝʟ ʣʦʧʘʩʪʥʳʝ ʱʝʣʝʚʳʝ ʥʘʩʘʜ-

ʢʠ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʟʤʝʥʝʥʠʝ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ, ʘ ʪʘʢʞʝ 

ʪʝʧʣʦʚʦʡ ʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʛʣʘʚʥʦʛʦ ʜʚʠʛʘʪʝʣʷ. ɺʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝ-

ʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʨʝʙʥʳʭ ʚʠʥʪʦʚ, ʩʦ ʩʪʨʫʡʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʚʦʜʳ, ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʛʣʘʚʥʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ ʦʛʨʘʥʠʯʝʥʘ ʫʩʣʦʚʠʷʤʠ ʵʢʩ-

ʧʣʫʘʪʘʮʠʠ ʩʫʜʥʘ. ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʘʢʪʫʘʣʴʥʦ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʛʨʝʙʥʳʭ ʚʠʥʪʦʚ ʚ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʪʨʫʙʘʭ, ʘ ʪʘʢʞʝ ʯʠʩʣʝʥ-

ʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʚ ʢʦʤʧʣʝʢʩʘʭ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʛʠʜʨʦʜʠʥʘʤʠʢʠ. ʇʨʠ ʠʩ-

ʩʣʝʜʦʚʘʥʠʠ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ ʩʦ ʩʪʨʫʡʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʞʠʜʢʦʩʪʠ ʚ ʛʠʜʨʦʜʠʥʘʤʠʯʝ-

ʩʢʦʡ ʪʨʫʙʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ ʫʩʪʘʥʦʚʣʝʥʘ ʧʦʩʪʦʷʥʥʘʷ ʧʦ-

ʛʨʝʰʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʅʘʣʠʯʠʝ ʧʦʩʪʦʷʥʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʧʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ, ʫʯʠʪʳʚʘʝʤʦʡ ʧʦʧʨʘʚʦʯʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʦʙʫʩʣʦʚʣʝʥʦ ʚʣʠʷʥʠʝʤ ʦʛ-

ʨʘʥʠʯʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʪʨʫʙʳ. ʀʟʚʝʩʪʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʨʘʙʦʪʫ ʛʨʝʙʥʳʭ ʚʠʥʪʦʚ ʚ ʩʪʝʩʥʝʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʥʝ ʚ ʧʦʣʥʦʡ 

ʤʝʨʝ ʫʯʠʪʳʚʘʶʪ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʙʦʪʳ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ ʩʦ ʩʪʨʫʡʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ. ʉ 

ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʧʨʘʚʦʯʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʦʚʝʜʝʥʦ ʯʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʤʦʜʝʣʝʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʩʪʝʥʜʘ ʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ ʚ ʢʦʤʧʣʝʢʩʝ ʚʳ-

ʯʠʩʣʠʪʝʣʴʥʦʡ ʛʠʜʨʦʜʠʥʘʤʠʢʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʯʸʪʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʣʫʯʝʥʘ ʟʘ-

ʚʠʩʠʤʦʩʪʴ ʧʦʧʨʘʚʦʯʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ, ʫʯʠʪʳʚʘʶʱʝʛʦ ʚʣʠʷʥʠʝ ʩʪʝʩʥʝʥʥʦʛʦ ʧʨʦ-

ʩʪʨʘʥʩʪʚʘ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ, ʦʩʥʘ-

ʱʝʥʥʦʛʦ ʱʝʣʝʚʦʡ ʥʘʩʘʜʢʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʩʪʨʫʡʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʠ ʢʦʤʧʣʝʢʩʘ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʛʠʜʨʦʜʠʥʘʤʠʢʠ ʦʧʨʝʜʝʣʝʥʦ ʚʣʠʷʥʠʝ ʨʘʩʯʝʪʥʦʡ ʦʙʣʘʩʪʠ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 58, 2018 ʛ. 
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ʥʘ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦʣʫʯʘʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ ʧʦʣʫʯʝʥʥʳʭ 

ʟʥʘʯʝʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪʘ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʫʪʦʯʥʝ-

ʥʠʷ ʨʘʟʤʝʨʦʚ ʨʘʩʯʝʪʥʦʡ ʦʙʣʘʩʪʠ ʧʨʠ ʯʠʩʣʝʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠ ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʳʭ 

ʨʘʟʤʝʨʦʚ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʪʨʫʙ ʧʨʠ ʵʢʩʧʝʨʠʤʝʥʪʝ. ɺ ʜʘʣʴʥʝʡʰʝʤ, ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʠʥʪʝʨʝʩ ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʨʝʙʥʳʭ ʚʠʥʪʦʚ ʧʫʪʝʤ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʚ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʪʨʫʙʝ ʠ ʝʝ 3D ʢʦʧʠʠ ʚ ʢʦʤʧʣʝʢʩʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʛʠʜʨʦʜʠʥʘʤʠʢʠ. 

ɺʚʝʜʝʥʠʝ  

ʈʘʙʦʪʘ ʛʣʘʚʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʥʘ ʚʠʥʪ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʰʘʛʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʟʘʚʠʩʠ-

ʤʦʩʪʴʶ ʪʝʧʣʦʚʦʡ ʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʛʣʘʚʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʦʪ ʫʩʣʦʚʠʡ ʵʢʩ-

ʧʣʫʘʪʘʮʠʠ ʩʫʜʥʘ. ɻʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʠ ʩʦʩʪʦʷʥʠʝ ʵʣʝʤʝʥʪʦʚ ʧʨʦʧʫʣʴ-

ʩʠʚʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʝʞʠʤ ʨʘʙʦʪʳ ʛʨʝʙʥʦʛʦ ʚʠʥ-

ʪʘ, ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʪʝʧʣʦʥʘʛʨʫʞʝʥʥʦʩʪʴ ʛʣʘʚʥʦʛʦ ʜʚʠʛʘʪʝʣʷ. ɸʥʘʣʠʟ 

ʚʣʠʷʥʠ ̫ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ ʥʘ ʨʝʞʠʤ rʨʘʙʦʪ rʛʣʘʚ-

ʥʦʛʦ ʜʚʠʛʘʪʝʣʷ (ɻɼ) ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥ ʜʚʫʤʷ ʧʫʪʷʤʠ: ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʠʩʩʣʝ-

ʜʦʚʘʥʠʝʤ [1] ʠ ʯʠʩʣʝʥʥʳʤ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ [2].  

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʘʙʦʪʳ ʛʣʘʚʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʥʘ ʚʠʥʪ ʬʠʢʩʠʨʦ-

ʚʘʥʥʦʛʦ ʰʘʛʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʫʩʣʦʚʠʷʭ ʠʤʝʝʪ ʨʷʜ ʦʛʨʘʥʠʯʝʥʠʡ. ɺʦʟʤʦʞʥʦʩʪʠ 

ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʥʘ ʩʫʜʘʭ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʦʛʨʘʥʠʯʝʥʥʳ ʠ 

ʩʚʷʟʘʥʳ ʩ ʢʦʥʢʨʝʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʫʜʥʘ. ʅʝʢʦʪʦʨʳʝ ʨʝʞʠʤʳ ʨʘʙʦʪʳ 

ʛʣʘʚʥʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʥʝʜʦʧʫʩʪʠʤʳ ʠʣʠ ʦʧʘʩʥʳ ʚ ʨʘʤʢʘʭ ʪʝʭʥʠʯʝʩʢʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʫʜʥʘ. 

ʂʘʯʝʩʪʚʝʥʥʦ ʚʦʟʤʦʞʥʦ ʣʠʰʴ ʥʘʢʦʧʣʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. ʇʨʠ ʩʙʦʨʝ ʜʘʥʥʳʭ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʨʝʞʠʤ ʨʘʙʦʪʳ ʛʣʘʚʥʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ (ɻʕʋ), ʧʨʦʷʚʣʷ-

ʝʪʩʷ ʧʦʛʨʝʰʥʦʩʪʴ, ʩʚʷʟʘʥʥʘʷ ʩ ʧʝʨʝʤʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʩʫʜʥʦ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ 

(ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ). ʇʨʠ ʵʪʦʤ ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛ-

ʥʫʪʘ ʪʦʣʴʢʦ ʧʨʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ, ʧʨʠ ʢʦʪʦʨʳʭ ʜʚʠʛʘʪʝʣʴ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʚ 

ʧʨʝʜʝʣʘʭ ʦʜʥʦʡ ʚʠʥʪʦʚʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ [3].  

ɿʘʚʠʩʠʤʦʩʪʴ ʪʝʧʣʦʥʘʛʨʫʞʝʥʥʦʩʪʠ ʛʣʘʚʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʦʪ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʘ-

ʨʘʤʝʪʨʦʚ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʰʘʛʘ, ʦʙʦʨʫʜʦʚʘʥʥʦʛʦ ʱʝʣʝʚʦʡ ʥʘʩʘʜʢʦʡ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʩʪʨʫʡʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʧʦ ʦʙʝʩʧʝ-

ʯʝʥʠ ʁʧʦʚʪʦʨʷʝʤʦʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʧʫʪʝʤ ʤʦʜʝʣʴʥʳʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʫʩʪʘʥʦʚʢʘʭ.  

ʆʩʦʙʝʥʥʦʩʪʴʶ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ 

ʚ ʟʘʤʢʥʫʪʳʭ ʪʨʫʙʘʭ ʷʚʣʷʝʪʩʷ ʧʦʩʪʦʷʥʥʦʝ ʦʪʣʠʯʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʨʝʙʥʳʭ ʚʠʥʪʦʚ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʥʘʪʫʨʥʳʤʠ ʠʩʧʳʪʘʥʠʷʤʠ, ʯʪʦ ʫʯʠʪʳʚʘʝʪʩʷ ʚʚʝʜʝʥʠʝʤ ʧʦʧʨʘʚʦʯʥʳʭ ʢʦ-

ʵʬʬʠʮʠʝʥʪʦʚ ʢ ʨʝʟʫʣʴʪʘʪʘʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʤʦʜʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʨʝʙʥʳʭ ʚʠʥʪʦʚ ʚ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʪʨʫʙʘʭ ʚʘʞʥʦ ʩʦʭʨʘʥʝʥʠʝ ʧʦʜʦʙʠʷ ʤʦʜʝʣʝʡ, ʘ ʪʘʢʞʝ ʫʯʝʪ ʚʣʠʷʥʠʷ ʩʦʧʦʩʪʘʚʠʤʦʩʪʠ 

ʨʘʟʤʝʨʦʚ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʲʝʤʘ ʞʠʜʢʦʩʪʠ ʠ ʤʦʜʝʣʠ. ʆʛʨʘʥʠʯʝʥʠʷ ʧʦ ʨʘʟʤʝʨʘʤ ʵʢʩʧʝ-

ʨʠʤʝʥʪʘʣʴʥʳʭ ʩʪʝʥʜʦʚ, ʚʣʠʷʥʠʝ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʩʪʝʩʥʝ-

ʥʠʷ ʧʦʪʦʢʘ ʜʦʣʞʥʳ ʙʳʪʴ ʫʯʪʝʥʳ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘ [4]. 

ʈʘʟʤʝʱʝʥʠʝ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʩʪʝʥʜʝ ï ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ 

ʪʨʫʙʝ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʢʦʥʮʝʚʳʭ ʧʦʪʝʨʴ ʣʦʧʘʩʪʥʦʡ ʩʠʩʪʝʤʳ, ʚʳʨʘʚʥʠʚʘʥʠʶ ʥʝ-

ʦʜʥʦʨʦʜʥʦʩʪʠ ʚʥʝʰʥʝʛʦ ʧʦʪʦʢʘ ʩʢʦʨʦʩʪʝʡ. ʉʫʤʤʘʨʥʦʝ ʩʥʠʞʝʥʠʝ ʧʦʪʝʨʴ ʧʨʠʚʦʜʠʪ ʢ 

ʧʦʚʳʰʝʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ ʚ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʪʨʫʙʝ ʧʦ ʩʨʘʚʥʝ-

ʥʠʶ ʩ ʨʝʘʣʴʥʳʤʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʦʪʢʨʳʪʦʛʦ ʚʠʥʪʘ ʚ ʙʝʟʛʨʘʥʠʯʥʦʤ 

ʧʦʪʦʢʝ.  

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʨʝʙʥʳʭ ʚʠʥʪʦʚ ʚ ʫʩʪʘʥʦʚʢʘʭ ʪʠʧʘ çʛʠʜʨʦʜʠ-

ʥʘʤʠʯʝʩʢʘʷ ʪʨʫʙʘè ʠʤʝʪʁ ʪʘʢʞʝ ʨʷʜ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ [5]. ʇʨʦʚʝʜʝʥʠʝ 

ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʯʠʩʣʘ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩʚʷʟʘʥʦ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ ʚʨʝʤʝʥʠ ʠ 

ʨʝʩʫʨʩʦʚ, ʪʨʝʙʫʝʪ ʠʟʛʦʪʦʚʣʝʥʠ ̫ʤʦʜʝʣʝʡ ʛʨʝʙʥʳʭ ʚʠʥʪʦʚ, ʦʧʨʝʜʝʣʷʷ ʪʨʫʜʦʝʤʢʦʩʪʴ ʠ 

ʨʝʩʫʨʩʦʝʤʢʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ.  



ɼ.ʀ. ʆʩʦʚʩʢʠʡ, ɸ.ʉ. ʐʘʨʘʪʦʚ 
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ɸʣʴʪʝʨʥʘʪʠʚʥʳʤ ʚʘʨʠʘʥʪʦʤ ʵʢʩʧʝʨʠʤʝʥʪʘ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʚ ʯʠʩʣʝʥ-

ʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʀʤʝʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʪʚʝʨʞʜʸʥʥʳʭ ʠ ʭʦʨʦʰʦ ʟʘʨʝ-

ʢʦʤʝʥʜʦʚʘʚʰʠʭ ʩʝʙʷ ʤʝʪʦʜʦʚ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ [6]-[9], ʜʘʶʱʠʭ ʨʝʟʫʣʴʪʘʪʳ, 

ʩʦʧʦʩʪʘʚʠʤʳʝ ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ. ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ 

ʟʘʤʝʥʠʪʴ ʯʘʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʪʨʫʙʘʭ ʯʠʩ-

ʣʝʥʥʳʤ ʤʝʪʦʜʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʷʚʣʝʥʠʡ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ FlowVision [10].  

ʆʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʩʪʨʫʡʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚʦʜʳ, ʧʦʜʘʚʘʝʤʦʡ ʥʘ ʣʦʧʘʩʪʠ 

ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ ʩ ʮʝʣʴʶ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʪʝʧʣʦʥʘʛʨʫʞʝʥʥʦʩʪʴʶ ʛʣʘʚ-

ʥʦʛʦ ʜʚʠʛʘʪʝʣʷ. 

ɿʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʧʦʟʚʦʣʷʝʪ ɻʬʬʝʢʪʠʚʥʦ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʯʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʷ ʛʨʝʙʥʳʭ ʚʠʥʪʦʚ ʩ ʦʙʪʝʢʘʶʱʝʡ ʠʭ ʚʦʜʦʡ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʚʳʧʦʣʥʷʝʪʩʷ 

ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʛʠʜʨʦʜʠʥʘʤʠʢʠ, ʥʘʠʙʦʣʝʝ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ANSYS CFX [11], FLUENT [12], FLOW 

SIMULATION SOLIDWORKS [13], FLOWVISION. ʇʨʠʤʝʥʝʥʠʝ ʧʘʢʝʪʦʚ ʯʠʩʣʝʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʘʝʪ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʧʨʠ ʨʘʩʯʝʪʘʭ ʚʷʟʢʠʭ ʪʝʯʝʥʠʡ. ʆʜʥʠʤ ʠʟ ʘʢʪʫ-

ʘʣʴʥʳʭ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʤ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʛʠʜʨʦʜʠʥʘʤʠʢʠ, ʷʚʣʷʝʪ-

ʩʷ ʦʛʨʘʥʠʯʝʥʠʝ ʨʘʩʯʝʪʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩ ʮʝʣʴʶ ʤʠʥʠʤʠʟʘʮʠʠ ʨʘʩʯʝʪʥʦʛʦ ʚʨʝʤʝʥʠ.  

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʛʨʝʙʥʳʭ ʚʠʥʪʦʚ, ʦʛʨʘʥʠʯʝʥʠʝ ʠʩʩʣʝʜʫʝʤʦʡ ʦʙʣʘʩʪʠ ʦʢʘʟʳʚʘʝʪ 

ʚʣʠʷʥʠʝ ʥʘ ʢʘʨʪʠʥʫ ʦʙʪʝʢʘʥʠʷ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ ʠ ʚʥʦʩʠʪ ʧʦʛʨʝʰʥʦʩʪʴ ʚ ʨʝʟʫʣʴʪʘʪʳ 

ʨʘʩʯʝʪʘ. ʅʝʦʙʭʦʜʠʤʘ ʪʦʯʥʘʷ ʦʮʝʥʢʘ ʚʥʦʩʠʤʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʩ ʮʝʣʴʶ ʧʦʜʪʚʝʨʞʜʝʥʠʷ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʯʠʩʣʝʥʥʦʛʦ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʉʣʦʞʥʦʩʪʴ ʦʮʝʥʢʠ 

ʧʦʛʨʝʰʥʦʩʪʠ ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʜʣʷ ʛʨʝʙʥʳʭ ʚʠʥʪʦʚ ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʱʝʣʝ-

ʚʦʡ ʥʘʩʘʜʢʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʩʪʨʫʡʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʩʚʷʟʘʥʘ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʩʠʩʪʝ-

ʤʘʪʠʯʝʩʢʠʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʣʠʷʥʠʷ ʧʦʜʘʯʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʚʦʜʳ ʢ 

ʣʦʧʘʩʪʷʤ.  

ɺʣʠʷʥʠʝ ʵʬʬʝʢʪʘ ʦʛʨʘʥʠʯʝʥʥʦʛʦ (ʩʪʝʩʥʝʥʥʦʛʦ) ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘ ʨʘʙʦʪʫ ʛʨʝʙʥʦʛʦ 

ʚʠʥʪʘ ʫʩʪʘʥʦʚʣʝʥʦ ʚ ʥʘʯʘʣʝ 20 ʚʝʢʘ [14]. ɺʦʧʨʦʩ ʫʯʝʪʘ ʚʣʠʷʥʠʷ ʩʪʝʩʥʸʥʥʦʛʦ ʧʨʦʩʪʨʘʥ-

ʩʪʚʘ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʨʘʩʩʤʦʪʨʝʥ ʚ ʤʘʪʝʨʠʘʣʘʭ [15].  

ʇʨʠ ʵʪʦʤ ʤʘʣʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʦʮʝʥʢʝ ʧʦʛʨʝʰʥʦʩʪʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʦʛʨʘʥʠʯʝ-

ʥʠʝʤ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʟʦʥʝ ʜʝʡʩʪʚʠʷ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ, ʧʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷʭ ʚ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʪʨʫʙʝ. 

ʄʘʣʘʷ ʦʩʚʝʱʝʥʥʦʩʪʴ ʜʘʥʥʦʛʦ ʚʦʧʨʦʩʘ ʩʚʷʟʘʥʘ ʩ ʦʩʦʙʳʤ ʧʦʜʭʦʜʦʤ ʧʨʠ ʧʨʦʝʢʪʠʨʦ-

ʚʘʥʠʠ ʛʨʝʙʥʳʭ ʚʠʥʪʦʚ, ʟʘʢʣʶʯʘʶʱʠʤʩʷ ʚ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷʭ ʩʝʨʠʡʥʳʭ ʚʠʥʪʦʚ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ [16]. ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʘʚʣʷʣʠʩʴ ʜʠʘʛʨʘʤʤʳ [17], ʧʦʟʚʦʣʷʶʱʠʝ ʦʧʨʝʜʝʣʠʪʴ ʛʠʜʨʦʜʠʥʘʤʠ-

ʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʥʢʨʝʪʥʳʭ ʚʠʥʪʦʚ ʠ ʚʣʠʷʥʠʝ ʩʪʝʩʥʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘ ʠʭ 

ʧʘʨʘʤʝʪʨʳ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʠʤʝʝʪ ʭʦʨʦʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʳʭ ʬʠʥʘʥʩʦʚʳʭ 

ʠ ʚʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪʘʭ.  

ʋʯʝʪ ʚʣʠʷʥʠʷ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʠ ʥʝʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʚʚʦʜʘ ʧʦʧʨʘʚʦʯʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ.  

ɺʝʣʠʯʠʥʘ ʧʦʧʨʘʚʦʯʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʟʘʚʠʩʠʪ ʦʪ ʦʙʲʝʢʪʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʝʛʦ 

ʩʚʦʡʩʪʚ ʠ ʭʘʨʘʢʪʝʨʘ ʚʣʠʷʥʠʷ ʩʪʝʩʥʸʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘ ʨʝʞʠʤ ʦʙʪʝʢʘʥʠʷ ʠʩʩʣʝ-

ʜʫʝʤʦʛʦ ʦʙʲʝʢʪʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʟʚʝʩʪʥʳʭ ʧʦʧʨʘʚʦʯʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ [18] ʜʣʷ 

ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ ʩ ʠʟʤʝʥʷʝʤʳʤʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʠ ʧʦʥʠʞʝʥʥʳʤʠ 

ʧʦʪʝʨʷʤʠ ʥʝʚʦʟʤʦʞʥʦ, ʪʘʢ ʢʘʢ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ ʢʦʤʧʣʝʢʩʥʦʝ ʠʟʤʝʥʝʥʠʝ ʧʦʪʝʨʴ ʵʥʝʨ-

ʛʠʠ, ʠ ʧʨʠʚʦʜʠʪ ʢ ʨʦʩʪʫ ʧʦʛʨʝʰʥʦʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʅʝʦʙʭʦʜʠʤʦ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʨʝ-

ʟʫʣʴʪʘʪʦʚ ʯʠʩʣʝʥʥʳʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ, ʩ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʳʤ ʩʪʨʫʡʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʦʜʳ ʥʘ ʣʦʧʘʩʪʠ, ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʜʦʩʪʦʚʝʨʥʳʭ 

ʟʥʘʯʝʥʠʡ ʧʦʧʨʘʚʦʯʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ.  

ʎʝʣʴ ʨʘʙʦʪʳ: ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʫʩʣʦʚʠʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʦʮʝʥʠʪʴ 

ʚʣʠʷʥʠʝ ʩʪʝʩʥʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʵʢʩʧʝ-



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 58, 2018 ʛ. 
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ʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ, ʦʙʦʨʫʜʦʚʘʥʥʦʛʦ ʱʝʣʝ-

ʚʦʡ ʥʘʩʘʜʢʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʩʪʨʫʡʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚʦʜʳ, ʧʦʜʘʚʘʝʤʦʡ ʥʘ ʣʦʧʘʩʪʠ. 

ɼʣʷ ʫʪʦʯʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʚʝʜʝʥ ʧʦʧʨʘʚʦʯʥʳʡ 

ʢʦʵʬʬʠʮʠʝʥʪ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʪʦʨʦʛʦ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʩʥʠʟʠʪʴ 

ʪʨʫʜʦʝʤʢʦʩʪʴ ʠ ʨʝʩʫʨʩʦʝʤʢʦʩʪʴ ʧʨʦʚʦʜʠʤʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ ʚʳʧʦʣʥʝʥʦ ʩ 

ʮʝʣʴʶ ʦʮʝʥʢʠ ʪʝʧʣʦʥʘʛʨʫʞʝʥʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ ʚ ʩʦʩʪʘʚʝ ʛʣʘʚʥʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʫʩʪʘ-

ʥʦʚʢʠ (ɻʕʋ). 

ʅʘ ʨʠʩ. 1 ʧʦʢʘʟʘʥʘ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʤʦʜʝʣʠʨʫʝʤʦʡ ɻʕʋ, ʢʦʪʦʨʘʷ ʧʨʝʜʥʘʟʥʘʯʝʥʘ 

ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʪʦʧʣʠʚʘ ʚ ʜʚʠʞʝʥʠʝ ʩʫʜʥʘ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʣʦʞʝʥʠʝʤ 

ʦʨʛʘʥʘ ʫʧʨʘʚʣʝʥʠʷ h ʛʣʘʚʥʳʡ ʜʚʠʛʘʪʝʣ,ɹ ʠʩʧʦʣʴʟʫʷ ʵʥʝʨʛʠʶ ʪʦʧʣʠʚʘ Qʥ ʠ ʚʦʟʜʫʭ 

(ʆ2+), ʚʳʨʘʙʘʪʳʚʘʝʪ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ (ʂʇɼ) ɖʝ ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ 

ʚʨʘʱʝʥʠʷ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ ʢʦʣʠʯʝʩʪʚʦ ʤʝʭʘʥʠʯʝʩʢʦʡ (ʚʨʘʱʘʪʝʣʴʥʦʡ) ʵʥʝʨʛʠʠ Ɇʈ [19].  

ɻʣʘʚʥʘ ̫ʧʝʨʝʜʘʯʘ ʧʨʝʦʙʨʘʟʫʝʪ ʩ ʂʇɼ ɖʧ ʵʥʝʨʛʠʶ ɻɼ ʚ ʵʥʝʨʛʠʶ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʘ-

ʯʝʩʪʚʘ (ʵʥʝʨʛʠʶ, ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʵʬʬʝʢʪʠʚʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʜʚʠʞʠʪʝʣʝʤ ʝʛʦ ʬʫʥʢ-

ʮʠʡ) ʈʛʢ, ʢʦʪʦʨʘʷ ʯʝʨʝʟ ʚʘʣʦʧʨʦʚʦʜ ʧʝʨʝʜʘʝʪʩʷ ʩ ʂʇɼ ʚʘʣʦʧʨʦʚʦʜʘ ɖʚ ʜʚʠʞʠʪʝʣ.ʁ ʇʦ-

ʩʣʝʜʥʠʡ ʧʨʝʦʙʨʘʟʫʝʪ ɻʥʝʨʛʠʶ ʈʚ ʚ ʫʧʦʨ ʋ ʩ ʧʨʦʧʫʣʴʩʠʚʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ɖʧʨ, ʢʦ-

ʪʦʨʳʡ ʯʝʨʝʟ ʚʘʣʦʧʨʦʚʦʜ ʠ ʫʧʦʨʥʳʡ ʧʦʜʰʠʧʥʠʢ ʚ ʩʦʩʪʘʚʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʩʪʝʥʜʘ 

ʧʝʨʝʜʘʝʪʩʷ ʥʘ ʢʦʨʧʫʩ.  

ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʩʪʝʥʜʝ, ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʢʦʪʦʨʦʛʦ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 1, 

ʢʦʨʧʫʩ ʩʫʜʥʘ ʟʘʤʝʥʝʥ ʥʘ ʬʫʥʜʘʤʝʥʪʥʫʶ ʨʘʤʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ, ʘ ʵʥʝʨ-

ʛʠʷ ʟʘʪʨʘʯʠʚʘʝʪʩʷ ʥʘ ʧʨʝʦʜʦʣʝʥʠʝ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʤʦʤʝʥʪʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʛʨʝʙ-

ʥʦʛʦ ʚʠʥʪʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʪʨʫʙʝ. ʋʧʦʨ ʯʝʨʝʟ ʫʧʦʨʥʳʡ ʧʦʜʰʠʧ-

ʥʠʢ, ʧʝʨʝʜʘʝʪʩʷ ʥʘ ʬʫʥʜʘʤʝʥʪʥʫʶ ʨʘʤʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ. ʇʦʪʝʨʠ ʚ ʚʘ-

ʣʦʣʠʥʠʠ ʠʤʠʪʠʨʫʶʪʩʷ ʜʝʡʜʚʫʜʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʪʨʫʙʳ.  

 

 

ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʤʦʜʝʣʠʨʫʝʤʦʛʦ ʛʣʘʚʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ: 

h ï ʧʦʣʦʞʝʥʠʝ ʪʦʧʣʠʚʥʦʡ ʨʝʡʢʠ; Qʥ ï ʵʥʝʨʛʠʷ ʪʦʧʣʠʚʘ; ʆ2+ ï ʚʦʟʜʫʭ;  

ɖʝ ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ (ʂʇɼ) ʜʚʠʛʘʪʝʣʷ; ɻɼ ï ʛʣʘʚʥʳʡ ʜʚʠʛʘʪʝʣʴ;  

ɻʇ ï ʛʣʘʚʥʘʷ ʧʝʨʝʜʘʯʘ; Ɇʈ ï ʤʝʭʘʥʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ; ɖʧ ï ʂʇɼ ʛʣʘʚʥʦʡ ʧʝʨʝʜʘʯʠ;  

ʈʛʢ ï ʚʨʘʱʘʪʝʣʴʥʘʷ ʵʥʝʨʛʠʷ ʧʝʨʝʜʘʯʠ; ɖʚ ï ʂʇɼ ʚʘʣʦʧʨʦʚʦʜʘ; ʈʚ ï ʵʥʝʨʛʠʷ  

ʧʦʜʚʦʜʠʤʘʷ ʢ ʜʚʠʞʠʪʝʣʶ; ɼ ïʜʚʠʞʠʪʝʣʴ; ɖʧʨ ï ʧʨʦʧʫʣʴʩʠʚʥʳʡ ʂʇɼ;  

ʋ ï ʋʧʦʨ; ɺ ï ʚʘʣʦʧʨʦʚʦʜ 

ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʩʪʝʥʜʝ ʤʦʜʝʣʠʨʫʝʪʩʷ ʛʣʘʚʥʘʷ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʫʩʪʘʥʦʚʢʘ 

ʩʫʜʥʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʚʳʩʦʢʦʦʙʦʨʦʪʥʦʛʦ ʛʣʘʚʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʤʘʨʢʠ 6NVD26, ʦʩʥʘʱʝʥ-

ʥʦʛʦ ʛʝʥʝʨʘʪʦʨʦʤ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʠ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʰʘʛʘ ɺ-3-55 

ʜʠʘʤʝʪʨʦʤ 0,5 ʤ., ʦʙʦʨʫʜʦʚʘʥʥʦʛʦ ʱʝʣʝʚʦʡ ʥʘʩʘʜʢʦʡ ʩʪʨʫʡʥʦʡ ʧʦʜʘʯʠ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʦʡ ʚʦʜʳ ʥʘ ʣʦʧʘʩʪʠ.  

ʅʘ ʨʠʩ. 2 ʧʦʢʘʟʘʥʳ ʦʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʠ ʦʙʱʠʡ ʚʠʜ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʪʨʫʙʳ 

ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ, ʦʙʦʨʫʜʦʚʘʥʥʦʛʦ ʱʝ-

ʣʝʚʦʡ ʥʘʩʘʜʢʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʩʪʨʫʡʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚʦʜʳ, ʧʦʜʘʚʘʝʤʦʡ ʥʘ ʣʦʧʘ-



ɼ.ʀ. ʆʩʦʚʩʢʠʡ, ɸ.ʉ. ʐʘʨʘʪʦʚ 
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ʩʪʠ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʩʪʝʥʜ ʩʦʩʪʦʠʪ ʠʟ ʟʘʤʢʥʫʪʦʡ ʪʨʫʙʳ ʜʠʘʤʝʪʨʦʤ 0,58 ʤ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʮʠʨʢʫʣʷʮʠʠ ʚʦʜʳ ʧʦ ʢʦʥʪʫʨʫ, ʧʨʠʚʦʜʘ ʛʨʝʙʥʦʛʦ ʚʘʣʘ, ʥʘʙʦʨʘ ʭʘʨʘʢʪʝʨ-

ʥʳʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʝʙʥʳʭ ʚʠʥʪʦʚ, ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʧʦʜʘʯʠ ʞʠʜʢʦʩʪʠ ʢ ʱʝ-

ʣʝʚʦʡ ʥʘʩʘʜʢʝ, ʦʙʦʨʫʜʦʚʘʥʠʷ ʬʠʢʩʠʨʫʶʱʝʛʦ ʧʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʜʣʷ ʩʥʷʪʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʙʦʪʳ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ ʚ ʧʦʪʦʢʝ ʞʠʜʢʦʩʪʠ.  

ʅʘʙʝʛʘʶʱʠʡ ʧʦʪʦʢ ʚʦʜʳ ʧʦʟʚʦʣʷʝʪ ʠʤʠʪʠʨʦʚʘʪʴ ʟʘʛʣʫʙʣʝʥʠʝ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ, ʧʫ-

ʪʝʤ ʩʦʟʜʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʦʜʧʦʨʘ. ʈʘʩʩʪʦʷʥʠʝ ʦʪ ʤʝʩʪʘ ʫʩʪʘʥʦʚʢʠ ʤʦʜʝʣʠ ʜʦ 

ʧʦʚʦʨʦʪʘ ʧʦʪʦʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʚʥʦʤʝʨʥʦʝ ʥʘʪʝʢʘʥʠʝ ʧʦʪʦʢʘ. ʇʨʠʚʦʜʥʦʡ ʜʚʠʛʘʪʝʣʴ 

ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ ʦʙʦʨʫʜʦʚʘʥ ʢʦʥʪʨʦʣʴʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʳʤʠ ʧʨʠʙʦʨʘʤʠ, ʧʦʟʚʦʣʷʶʱʠʤʠ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʨʝʞʠʤ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʥʝʛʦ ʥʘʛʨʫʟʢʠ ʩʦ ʩʪʦʨʦʥʳ 

ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ. 

ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʩʢʦʨʦʩʪʥʦʛʦ ʥʘʧʦʨʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʘʥʦʤʝʪʨʳ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʜʦ ʠ 

ʧʦʩʣʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʚʠʥʪʘ. ɼʣʷ ʧʦʜʘʯʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʚʦʜʳ ʯʝʨʝʟ ʱʝʣʝʚʳʝ ʥʘʩʘʜʢʠ 

ʣʦʧʘʩʪʝʡ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʛʠʜʨʦʬʦʨ. ʇʘʨʘʤʝʪʨʳ ʧʦʜʘʚʘʝʤʦʡ ʚʦʜʳ ʠʟʤʝ-

ʨʷʶʪʩʷ ʢʦʥʪʨʦʣʴʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʳʤʠ ʧʨʠʙʦʨʘʤʠ (ʂʀʇ), ʥʘʭʦʜʷʱʠʤʠʩʷ ʥʘ ʚʳʭʦʜʥʦʤ 

ʬʣʘʥʮʝ ʛʠʜʨʦʬʦʨʘ. 

 

 

ʈʠʩ. 2. ʆʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʘ (ʘ) ʠ ʦʙʱʠʡ ʚʠʜ (ʙ) ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʪʨʫʙʳ  

ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤʫ  

ʩʪʨʫʡʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʚʦʜʳ, ʧʦʜʘʚʘʝʤʦʡ ʯʝʨʝʟ ʱʝʣʝʚʳʝ ʥʘʩʘʜʢʠ ʣʦʧʘʩʪʝʡ  

ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ: 1 ï ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʪʨʫʙʘ; 2 ï ʩʤʦʪʨʦʚʳʝ ʦʢʥʘ; 3 ï ʚʘʣʦʧʨʦʚʦʜ;  

4ï ʛʠʜʨʦʬʦʨ; 5 ï ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ; 6 ï ʛʨʝʙʥʦʡ ʚʠʥʪ;  

7 ï ʪʨʫʙʦʧʨʦʚʦʜ ʧʦʜʚʦʜʘ ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ ʢ ʛʠʜʨʦʬʦʨʫ; 8 ï ʪʨʫʙʦʧʨʦʚʦʜʳ  

ʧʦʜʚʦʜʘ ʚʦʜʳ ʢ ʛʠʜʨʦʬʦʨʫ ʠ ʢ ʪʨʫʙʝ; 9 ï ʪʨʫʙʦʧʨʦʚʦʜ ʩʣʠʚʘ ʚʦʜʳ ʩ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ  

ʪʨʫʙʳ; 10 ï ʱʠʪ ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʤ; 11 ï ʬʣʘʥʝʮ ʩʦʝʜʠʥʠʪʝʣʴʥʳʡ  

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʪʨʫʙʳ; 12 ï ʦʧʦʨʥʳʝ ʬʫʥʜʘʤʝʥʪʳ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʪʨʫʙʳ;  

13 ï ʤʘʥʦʤʝʪʨ ʜʘʚʣʝʥʠʷ ʞʠʜʢʦʩʪʠ; 14 ï ʤʘʥʦʤʝʪʨ ʜʘʚʣʝʥʠʷ ʞʠʜʢʦʩʪʠ ʚ ʪʨʫʙʝ  

ʜʦ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ; 15 ï ʨʝʜʫʢʮʠʦʥʥʳʡ ʢʣʘʧʘʥ ʜʘʚʣʝʥʠʷ ʚʦʟʜʫʭʘ ʛʠʜʨʦʬʦʨʘ;  

16 ï ʬʠʣʴʪʨ ʪʦʥʢʦʡ ʦʯʠʩʪʢʠ ʜʣʷ ʚʦʜʳ, ʧʦʩʪʫʧʘʶʱʝʡ ʚ ʛʠʜʨʦʬʦʨ 

ʅʘ ʨʠʩ. 3 ʧʦʢʘʟʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ, 

ʦʙʦʨʫʜʦʚʘʥʥʦʛʦ ʱʝʣʝʚʦʡ ʥʘʩʘʜʢʦʡ ʩʪʨʫʡʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʘʨʘʤʝʪ-

ʨʦʚ ʧʦʜʘʚʘʝʤʦʡ ʩʨʝʜʳ. 

ɸʥʘʣʠʟ ʨʠʩ. 3 ʧʦʟʚʦʣʷʝʪ ʛʦʚʦʨʠʪʴ ʦ ʥʘʣʠʯʠʠ ʧʦʩʪʦʷʥʥʦʛʦ ʨʘʩʭʦʞʜʝʥʠʷ (ʧʦʩʪʦʷʥ-

ʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ) ʚ ʨʝʟʫʣʴʪʘʪʘʭ ʨʘʩʯʝʪʘ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ, ʦʙʦʨʫʜʦʚʘʥʥʦʛʦ ʱʝʣʝʚʦʡ 

ʥʘʩʘʜʢʦʡ, ʧʦ ʚʠʭʨʝʚʦʡ ʪʝʦʨʠʠ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ. ʇʦʜʦʙʥʘʷ ʨʘʟʥʠ-

ʮʘ ʚ ʧʘʨʘʤʝʪʨʘʭ ʥʘʙʣʶʜʘʣʘʩʴ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ, ʜʦ ʝʛʦ ʤʦʜʝʨʥʠʟʘʮʠʠ [21], ʩ ʨʘʩʯʝʪʥʳʤʠ ʜʘʥʥʳʤʠ ʧʦ ʚʠʭʨʝ-

ʚʦʡ ʪʝʦʨʠʠ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʨʘʩʯʝʪ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ ʧʦ ʚʠʭʨʝʚʦʡ ʪʝʦʨʠʠ ʥʝ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 58, 2018 ʛ. 

ʈʘʟʜʝʣ I. ʉʫʜʦʩʪʨʦʝʥʠʝ, ʩʫʜʦʨʝʤʦʥʪ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʫʜʥʘ 
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ʫʯʠʪʳʚʘʝʪ ʚʣʠʷʥʠʷ ʩʪʝʩʥʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʩʪʝʥʜʘ. ʉʪʘʥʜʘʨʪ-

ʥʘʷ ʧʦʧʨʘʚʢʘ ʢ ʚʣʠʷʥʠʶ ʩʪʝʩʥʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʜʣʷ ʛʨʝʙʥʳʭ ʚʠʥʪʦʚ 

[18] ʥʝ ʫʯʠʪʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʧʦʪʦʢ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʩʪʨʫʡʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚʦʜʳ, 

ʧʦʜʘʚʘʝʤʦʡ ʥʘ ʣʦʧʘʩʪʠ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ.  

ɼʣʷ ʫʯʝʪʘ ʚʣʠʷʥʠʷ ʩʪʝʩʥʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʩʪʝʥʜʘ ʥʘ ʨʝ-

ʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʦ ʯʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʦʙʪʝʢʘʥʠʷ ʛʨʝʙʥʦʛʦ ʚʠʥ-

ʪʘ ʚʦʜʦʡ, ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ çFlowVisionè [22]. 

 

 

ʈʠʩ. 3. ɿʘʚʠʩʠʤʦʩʪʴ ʧʨʠʨʦʩʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʫʧʦʨʘ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ ȹK1,  

ʦʙʦʨʫʜʦʚʘʥʥʦʛʦ ʱʝʣʝʚʦʡ ʥʘʩʘʜʢʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʩʪʨʫʡʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ,  

ʦʪ ʜʘʚʣʝʥʠʷ ʧʦʜʘʚʘʝʤʦʡ ʚʦʜʳ: ʪʦʯʢʠ ï ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ  

ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ; ʣʠʥʠʠ - ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʠʝ ʢʨʠʚʳʝ:  

1 ï ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʠ ʜʘʚʣʝʥʠʠ ʚʳʣʠʚʘ 0,4 ʄʇʘ;  

2 ï ʨʘʩʯʝʪ ʧʦ ʚʠʭʨʝʚʦʡ ʪʝʦʨʠʠ ʧʨʠ ʜʘʚʣʝʥʠʠ ʚʳʣʠʚʘ 0,4 ʄʇʘ; 3 ïɻ ʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ  

ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʠ ʜʘʚʣʝʥʠʠ ʚʳʣʠʚʘ 0,3 ʄʇʘ; 2 ï ʨʘʩʯʝʪ ʧʦ ʚʠʭʨʝʚʦʡ ʪʝʦʨʠʠ  

ʧʨʠ ʜʘʚʣʝʥʠʠ ʚʳʣʠʚʘ 0,3 ʄʇʘ 

ʈʝʟʫʣʴʪʘʪʳ 

1. ʏʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʨʘʙʦʪʳ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ  

ʚ ʙʝʟʛʨʘʥʠʯʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʀʩʧʦʣʴʟʫʝʤʦʝ ʜʣʷ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

çFlowVisionè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʘʵʨʦ- ʠ 

ʛʠʜʨʦʜʠʥʘʤʠʢʠ [23].  

FlowVision ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʪʦʢʘ ʚʦʜʳ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʝʛʦ ʩ 

ʛʨʝʙʥʳʤ ʚʠʥʪʦʤ, ʠ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʯʠʪʘʪʴ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʤʝʪʦʜʦʤ ʢʦ-

ʥʝʯʥʳʭ ʦʙʲʝʤʦʚ. ʎʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʧʦʜʘʚʘʝʤʦʡ ʚʦʜʳ ʥʘ ʚʠʥʪ 

ʠ ʱʝʣʝʚʫʶ ʥʘʩʘʜʢʫ ʣʦʧʘʩʪʠ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥ-

ʪʳ ʦʙʪʝʢʘʥʠʷ ʠ ʤʦʜʝʣʠʨʦʚʘʪʴ ʧʦʣʝ ʚʦʟʤʦʞʥʳʭ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ɻɼ. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʦʙʪʝʢʘʥʠʷ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ, ʦʙʦʨʫʜʦʚʘʥʥʦʛʦ ʱʝʣʝʚʦʡ ʥʘ-

ʩʘʜʢʦʡ ʩʪʨʫʡʥʦʡ ʧʦʜʘʯʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʚʦʜʳ ʥʘ ʣʦʧʘʩʪʠ, ʚʳʧʦʣʥʝʥʦ ʚ ʧʨʦʛʨʘʤʤʝ 

FlowVision 2.56 [24] ʠ ʩʦʩʪʦʷʣʦ ʠʟ ʩʣʝʜʫʶʱʠʭ ʵʪʘʧʦʚ: 

1. ɺ ʧʘʢʝʪʝ ʪʚʝʨʜʦʪʝʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʦʟʜʘʥʳ ʵʣʝʤʝʥʪʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʤʦ-

ʜʝʣʠʨʦʚʘʪʴ ʙʝʩʢʦʥʝʯʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ (ʧʘʨʘʣʣʝʣʝʧʠʧʝʜ) ʚʦʜʳ, ʦʙʪʝʢʘʶʱʝʡ ʛʨʝʙʥʦʡ 

ʚʠʥʪ, ʣʦʧʘʩʪʠ ʢʦʪʦʨʦʛʦ ʦʙʦʨʫʜʦʚʘʥʳ ʱʝʣʝʚʦʡ ʥʘʩʘʜʢʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʩʪʨʫʡʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ. ʈʘʟʤʝʨʳ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʘ (4Ĭ4Ĭ4 ʜʠʘʤʝʪʨʘ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ) ʚʳʙʨʘʥʳ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ [23], ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ ʠʩʢʣʶʯʝʥʠʝ ʚʣʠʷʥʠʷ ʦʛʨʘʥʠ-

ʯʝʥʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʲʝʤʘ ʚʦʜʳ ʥʘ ʢʘʨʪʠʥʫ ʦʙʪʝʢʘʥʠʷ.  



ɼ.ʀ. ʆʩʦʚʩʢʠʡ, ɸ.ʉ. ʐʘʨʘʪʦʚ 
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2. ʇʨʠ ʧʦʤʦʱʠ ʠʥʩʪʨʫʤʝʥʪʘ çʬʠʣʴʪʨè ʤʦʜʝʣʴ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ ʧʦʤʝʱʘʣʘʩʴ ʚ ʨʘʩ-

ʯʝʪʥʫʶ ʦʙʣʘʩʪʴ (ʙʦʢʩ). ɼʣʷ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ ʟʘʜʘʚʘʣʩʷ ʫʛʦʣ ʥʘʙʝʛʘʥʠʷ ʧʦʪʦʢʘ, ʯʘʩʪʦʪʘ 

ʚʨʘʱʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʘʨʘʤʝʪʨʳ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʦʜʘʚʘʝʤʦʡ ʚʦʜʳ ʯʝʨʝʟ ʱʝʣʝʚʫʶ ʥʘʩʘʜ-

ʢʫ ʣʦʧʘʩʪʠ. 

3. ʅʘ ʦʩʥʦʚʝ ʩʦʟʜʘʥʥʦʛʦ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʘ (ʙʦʢʩʘ) ʚ ʧʘʢʝʪʝ FlowVision ʩʦʟʜʘʥ ʧʨʦ-

ʝʢʪ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʨʘʙʦʪʳ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ ʚ ʧʦʪʦʢʝ ʥʝʩʞʠʤʘʝʤʦʡ ʞʠʜʢʦʩʪʠ. ʆʩʥʦʚ-

ʥʳʝ ʧʘʨʘʤʝʪʨʳ ʤʝʪʦʜʘ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʜʣʷ ʤʦʜʝʣʠʨʫʝʤʳʭ ʦʙʲʝʢʪʦʚ: ʘʥʠʟʦʪʨʦʧʥʘʷ 

ʩʪʝʥʢʘ ʜʣʷ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ ʠ k-Ů ʤʦʜʝʣʴ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ [25] ʜʣʷ ʞʠʜʢʦʩʪʠ.  

ɻʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ ʧʦʪʦʢʘ: 

ï ʥʘ ʚʭʦʜʝ ʚ ʙʦʢʩ ï çʚʭʦʜè; ʚʝʢʪʦʨ ʩʢʦʨʦʩʪʠ ʚʦʜʳ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʧʦ ʥʦʨʤʘʣʠ ʦʪ 

ʛʨʘʥʠ ʙʦʢʩʘ ʧʝʨʝʜ ʚʠʥʪʦʤ; ʤʘʪʨʠʮʘ ʩʢʦʨʦʩʪʝʡ ʧʦʪʦʢʘ ʚʦʜʳ, ʚ ʢʘʞʜʦʡ ʷʯʝʡʢʝ ʢʦʪʦʨʦʡ 

ʟʘʜʘʥʘ ʦʩʝʚʘʷ ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ, ʥʘʙʝʛʘʶʱʝʛʦ ʥʘ ʛʨʝʙʥʦʡ ʚʠʥʪ; 

ï ʥʘ ʚʳʭʦʜʝ ï çʩʚʦʙʦʜʥʳʡ ʚʳʭʦʜè; ʥʫʣʝʚʦʡ ʛʨʘʜʠʝʥʪ ʜʘʚʣʝʥʠʷ ʚʦʜʳ ʥʘ ʛʨʘʥʠʮʝ, 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʚʭʦʜʫ; ʧʘʨʘʤʝʪʨʳ ʥʘ ʛʨʘʥʠʮʝ ʨʘʚʥʳ ʟʥʘʯʝʥʠʷʤ ʚ ʙʣʠʟʣʝʞʘʱʠʭ 

ʷʯʝʡʢʘʭ ʨʘʩʯʝʪʥʦʡ ʦʙʣʘʩʪʠ; 

ï ʥʘ ʩʪʝʥʢʘʭ ʙʦʢʩʘ çʩʠʤʤʝʪʨʠʷè; ʜʣʷ ʩʠʤʤʝʪʨʠʠ ʠʩʧʦʣʴʟʦʚʘʥʦ ʫʩʣʦʚʠʝ ʥʝʧʨʦʪʝ-

ʢʘʥʠʠ ʧʦʪʦʢʘ ʧʦ ʧʘʨʘʤʝʪʨʘʤ ʩʢʦʨʦʩʪʠ, ʜʣʷ ʦʩʪʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʫʩʣʦ-

ʚʠʝ ʨʘʚʝʥʩʪʚʘ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ ʚ ʩʠʤʤʝʪʨʠʯʥʳʭ ʛʨʘʥʠʮʘʭ; 

ï ʜʣʷ ʚʠʥʪʘ - çʩʪʝʥʢʘè; ʥʘ ʛʨʘʥʠʮʝ ʦʙʣʘʩʪʠ ʟʘʜʘʝʪʩʷ ʫʩʣʦʚʠʝ ʧʨʠʣʠʧʘʥʠʷ, ʪ.ʝ. ʦʙ-

ʨʘʱʝʥʠʝ ʚ ʥʦʣʴ ʪʘʥʛʝʥʮʠʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ ʚʦʜʳ; 

ï ʜʣʷ ʚʳʣʠʚʘʝʤʦʡ ʩʨʝʜʳ ï çʚʭʦʜè ʩ ʟʘʜʘʥʥʦʡ ʧʦ ʥʦʨʤʘʣʠ ʩʢʦʨʦʩʪʴʶ ʥʘ ʛʨʘʥʠ ʱʝ-

ʣʝʚʦʡ ʥʘʩʘʜʢʠ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ ʟʘʩʘʩʳʚʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʣʦʧʘʩʪʠ; ʤʘʪʨʠʮʘ ʩʢʦ-

ʨʦʩʪʝʡ ʚʦʜʳ, ʚ ʢʘʞʜʦʡ ʷʯʝʡʢʝ ʢʦʪʦʨʦʡ ʟʘʜʘʥʘ ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʧʦ ʥʦʨ-

ʤʘʣʠ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʠʩʪʝʯʝʥʠʷ. 

4. ʈʘʩʯʝʪ ʚʳʧʦʣʥʷʣʩʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʩʢʦʨʦʩʪʝʡ ʥʘʙʝʛʘʶʱʝʛʦ ʧʦʪʦʢʘ, ʫʛʣʦʚʦʡ ʩʢʦ-

ʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ ʠ ʧʘʨʘʤʝʪʨʦʚ ʧʦʜʘʚʘʝʤʦʡ ʚʦʜʳ. ʂʨʠʪʝʨʠʝʤ ʩʭʦʜʠʤʦ-

ʩʪʠ ʩʣʫʞʠʣʠ ʚʝʣʠʯʠʥʳ ʚʳʚʦʜʠʤʳʭ ʧʨʦʛʨʘʤʤʦʡ ʥʝʚʷʟʦʢ (1Ŀ10
-6
), ʘ ʪʘʢʞʝ ʜʠʥʘʤʠʢʘ 

ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʣ ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʜʦʩʪʠʞʝʥʠʝ ʫʩʪʘʥʦ-

ʚʠʚʰʝʛʦʩʷ ʨʝʞʠʤʘ.  

ʅʘ ʨʠʩ. 4 ʧʦʢʘʟʘʥʦ ʚʝʢʪʦʨʥʦʝ ʧʦʣʝ ʩʢʦʨʦʩʪʝʡ, ʧʦʣʫʯʝʥʥʦʝ ʧʨʠ ʦʙʪʝʢʘʥʠʠ ʛʨʝʙʥʦʛʦ 

ʚʠʥʪʘ ʩ ʧʦʜʘʯʝʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʞʠʜʢʦʩʪʠ ʯʝʨʝʟ ʱʝʣʝʚʦʡ ʘʧʧʘʨʘʪ ʥʘ ʚʭʦʜʥʦʡ ʢʨʦʤʢʝ 

ʧʦʜʩʘʩʳʚʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʣʦʧʘʩʪʠ. ʈʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʙʦʪʳ 

ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʷʭ ʚʨʘʱʝʥʠʷ ʠ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʧʘʨʘ-

ʤʝʪʨʘʭ ʧʦʜʘʚʘʝʤʦʡ ʚʦʜʳ ʧʦʢʘʟʘʥʳ ʥʠʞʝ ʥʘ ʨʠʩ. 7.  

 

ɸʥʘʣʠʟ ʛʨʘʜʠʝʥʪʘ ʚʝʢʪʦʨʥʦʛʦ ʧʦʣʷ ʩʢʦʨʦʩʪʠ (ʨʠʩ. 4), ʚʳʟʚʘʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ ʥʘ ʧʦʪʦʢ, ʧʦʟʚʦʣʷʝʪ ʛʦʚʦʨʠʪʴ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʭʨʘʥʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦ-

ʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠ ʦʛʨʘʥʠʯʝʥʠʠ ʨʘʩʯʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʧʨʠ ʫʩʣʦʚʠʠ 

ʦʧʨʝʜʝʣʝʥʠʷ (ʚ ʧʨʝʜʝʣʘʭ) ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ.  

ʉ ʮʝʣʴʶ ʫʯʝʪʘ ʚʣʠʷʥʠʷ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʷ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʠʷ ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʨʘʩʩʯʠʪʳʚʘʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʚ 

ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ FlowVision ʩʤʦʜʝʣʠʨʦʚʘʥ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʩʪʝʥʜ ï ʚʠʨʪʫ-

ʘʣʴʥʘʷ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʪʨʫʙʘ.  

 

 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 58, 2018 ʛ. 

ʈʘʟʜʝʣ I. ʉʫʜʦʩʪʨʦʝʥʠʝ, ʩʫʜʦʨʝʤʦʥʪ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʫʜʥʘ 
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ʈʠʩ. 4. ɺʝʢʪʦʨʥʦʝ ʧʦʣʝ ʩʢʦʨʦʩʪʝʡ ʠʩʩʣʝʜʫʝʤʦʛʦ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ,  

ʩ ʣʦʧʘʩʪʥʦʡ ʱʝʣʝʚʦʡ ʥʘʩʘʜʢʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʩʪʨʫʡʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚʦʜʳ,  

ʚ ʨʘʟʨʝʟʝ ʨʘʩʯʝʪʥʦʡ ʦʙʣʘʩʪʠ (ʘ) ʠ ʩʨʝʜʥʝʤ ʩʝʯʝʥʠʠ (ʙ):  

1 ï ʛʨʘʥʠʮʘ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʛʨʘʜʠʝʥʪʘ ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ;  

2 ï ʨʘʩʧʦʣʦʞʝʥʠʝ ʱʝʣʝʚʦʡ ʥʘʩʘʜʢʠ 

2. ʏʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʨʘʙʦʪʳ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ  

ʚ ʚʠʨʪʫʘʣʴʥʦʡ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʪʨʫʙʝ  

ɼʣʷ ʯʠʩʣʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʙʳʣʘ ʩʦʟʜʘʥʘ 3D-ʤʦʜʝʣʴ ʛʠʜʨʦʜʠ-

ʥʘʤʠʯʝʩʢʦʡ ʪʨʫʙʳ ʩ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʨʘʟʤʝʨʘʤʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʨʝʘʣʴʥʦʤʫ ʵʢʩ-

ʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʩʪʝʥʜʫ (ʩʤ. ʪʘʙʣ. 1). ɺʠʨʪʫʘʣʴʥʘʷ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʪʨʫʙʘ ʠʩʧʦʣʴ-

ʟʦʚʘʥʘ ʜʣʷ ʯʠʩʣʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ, ʦʙʦʨʫʜʦʚʘʥʥʦʛʦ 

ʱʝʣʝʚʦʡ ʥʘʩʘʜʢʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʩʪʨʫʡʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʩ ʧʦʪʦʢʦʤ ʥʝʩʞʠʤʘʝʤʦʡ 

ʞʠʜʢʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʩʪʝʥʜʘ. ɼʫʙʣʠʨʦʚʘʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʯʠʩʣʝʥʥʳʤ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ, ʠʤʝʶʱʠʤ ʩʭʦʞʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʯʝʥʠʷ 

ʥʝʩʞʠʤʘʝʤʦʡ ʞʠʜʢʦʩʪʠ, ʧʦʟʚʦʣʷʝʪ ʫʯʝʩʪʴ ʚʟʘʠʤʥʦʝ ʚʣʠʷʥʠʝ ʚʠʥʪʘ ʠ ʪʨʫʙʳ, ʯʪʦ ʧʦ-

ʚʳʰʘʝʪ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʦʧʨʝʜʝʣʷʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʅʘ ʨʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ ʚ ʚʠʨʪʫʘʣʴʥʦʡ ʛʠʜʨʦ-

ʜʠʥʘʤʠʯʝʩʢʦʡ ʪʨʫʙʝ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʷ ʜʚʘ ʬʘʢʪʦʨʘ ï ʦʛʨʘʥʠʯʝʥʠʝ ʨʘʩʯʝʪʥʦʡ ʦʙʣʘʩ-

ʪʠ ʠ ʩʪʝʩʥʝʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʆʛʨʘʥʠʯʝʥʠʝ ʨʘʩʯʝʪʥʦʡ ʦʙʣʘʩʪʠ ʚʥʦʩʠʪ ʠʩʢʘʞʝʥʠʷ ʚ 

ʢʘʨʪʠʥʫ ʦʙʪʝʢʘʥʠʷ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ, ʧʨʠʚʦʜʷ ʢ ʨʦʩʪʫ ʧʦʛʨʝʰʥʦʩʪʠ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠ-

ʨʦʚʘʥʠʷ. ʉʪʝʩʥʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ (ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʙʣʠʟʦʩʪʴʶ ʩʪʝʥʢʠ ʪʨʫʙʳ) ʚ ʟʦʥʝ 

ʜʝʡʩʪʚʠʷ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ, ʦʙʦʨʫʜʦʚʘʥʥʦʛʦ ʱʝʣʝʚʦʡ ʥʘʩʘʜʢʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʩʪʨʫʡ-

ʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚʦʜʳ ʥʘ ʣʦʧʘʩʪʠ ʧʨʠʚʦʜʠʪ ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ ʢʦʥʮʝʚʳʭ 

ʧʦʪʝʨʴ, ʯʪʦ ʜʘʝʪ ʧʦʩʪʦʷʥʥʫʶ ʧʦʛʨʝʰʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʯʠʩʣʝʥʥʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʪʦʢʘ ʞʠʜʢʦʩʪʠ ʠ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ, ʣʦʧʘʩʪʠ 

ʢʦʪʦʨʦʛʦ ʦʙʦʨʫʜʦʚʘʥʳ ʱʝʣʝʚʳʤʠ ʥʘʩʘʜʢʘʤʠ, ʚʳʧʦʣʥʝʥʦ ʚ ʜʚʘ ʵʪʘʧʘ.  

ʊʘʙʣʠʮʘ 1  

ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʩʪʝʥʜʘ 

ʇʦʢʘʟʘʪʝʣʴ ʈʘʟʤʝʨʥʦʩʪʴ ɿʥʘʯʝʥʠʝ 

ɼʣʠʥʘ ʛʘʙʘʨʠʪʥʘʷ, L ʤ 4 

ʐʠʨʠʥʘ, B ʤ 2,5 

ɼʠʘʤʝʪʨ , D ʤ 0,58 



ɼ.ʀ. ʆʩʦʚʩʢʠʡ, ɸ.ʉ. ʐʘʨʘʪʦʚ 
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ʄʘʢʩʠʤʘʣʴʥʳʡ ʦʙʲʝʤ ʚʦʜʳ, V ʤ3 10,4 

ʈʘʩʭʦʜ ʚʦʜʳ ʧʨʠ ʩʢʦʨʦʩʪʠ 1ʤ/ʩ, V ʤ3/ʤʠʥ 12 

 

ʅʘ ʨʠʩ. 5 ʧʦʢʘʟʘʥʘ 3D-ʤʦʜʝʣʴ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʚ 

ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ çFlowVisionè.  

 

 

ʈʠʩ. 5. 3D-ʤʦʜʝʣʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʩʪʝʥʜʘ ʚ ʧʨʦʛʨʘʤʤʥʦʤ  

ʢʦʤʧʣʝʢʩʝ FLOWVISION: 1 ï çʚʭʦʜè ʧʦʪʦʢʘ ʥʘ ʛʨʝʙʥʦʡ ʚʠʥʪ;  

2 ï ʩʝʯʝʥʠʝ çʩʚʦʙʦʜʥʳʡ ʚʳʭʦʜè 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ, ʜʣʷ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʩʪʝʩʥʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘ ʨʝʟʫʣʴʪʘʪʳ 

ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ, ʦʙʦʨʫʜʦʚʘʥʥʦʛʦ ʱʝʣʝʚʦʡ ʥʘʩʘʜʢʦʡ ʚʳ-

ʧʦʣʥʝʥʘ ʩʝʨʠʷ ʯʠʩʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɼʣʷ 3D-ʤʦʜʝʣʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʪʨʫʙʳ (ʨʠʩ. 5) ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʦʛʦ ʩʥʠʞʝʥʠʷ ʢʦʥʮʝʚʳʭ ʧʦʪʝʨʴ ʵʥʝʨʛʠʠ ʥʘ ʛʨʝʙʥʦʤ ʚʠʥʪʝ, ʦʙʦʨʫʜʦʚʘʥʥʦʤ ʱʝʣʝ-

ʚʦʡ ʥʘʩʘʜʢʦʡ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ: 

ï ʥʘ ʩʪʝʥʢʘʭ ʪʨʫʙʳ ï çʩʪʝʥʢʘè; ʥʘ ʛʨʘʥʠʮʝ ʦʙʣʘʩʪʠ ʟʘʜʘʝʪʩʷ ʫʩʣʦʚʠʝ ʥʝʧʨʦʪʝʢʘ-

ʥʠʷ, ʪ.ʝ. ʦʙʨʘʱʝʥʠʝ ʚ ʥʦʣʴ ʥʦʨʤʘʣʠ ʩʦʩʪʘʚʣʷʶʱʝʡ ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ ʚʦʜʳ (ʥʫʣʝʚʦʡ 

ʥʦʨʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ); 

ï ʜʣʷ ʚʠʥʪʘ ï çʩʪʝʥʢʘè; ʥʘ ʛʨʘʥʠʮʝ ʦʙʣʘʩʪʠ ʟʘʜʘʝʪʩʷ ʫʩʣʦʚʠʝ ʧʨʠʣʠʧʘʥʠʷ, ʪ.ʝ. ʦʙ-

ʨʘʱʝʥʠʝ ʚ ʥʦʣʴ ʪʘʥʛʝʥʮʠʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ ʚʦʜʳ; ʜʣʷ ʜʠʥʘʤʠʢʠ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ 

ʟʘʜʘʶʪʩʷ ʧʘʨʘʤʝʪʨʳ ʧʦʜʚʦʜʠʤʦʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ, ʵʢʚʠʚʘʣʝʥʪʥʳʝ ʨʝʘʣʴʥʦʤʫ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʤʫ ʩʪʝʥʜʫ;  

ï ʜʣʷ ʚʳʣʠʚʘʝʤʦʡ ʩʨʝʜʳ ï çʚʭʦʜè ʩ ʟʘʜʘʥʥʦʡ ʧʦ ʥʦʨʤʘʣʠ ʩʢʦʨʦʩʪʴʶ ʥʘ ʛʨʘʥʠ ʱʝ-

ʣʝʚʦʡ ʥʘʩʘʜʢʠ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ ʟʘʩʘʩʳʚʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʣʦʧʘʩʪʠ; ʤʘʪʨʠʮʘ ʩʢʦ-

ʨʦʩʪʝʡ ʚʦʜʳ, ʚ ʢʘʞʜʦʡ ʷʯʝʡʢʝ ʢʦʪʦʨʦʡ ʟʘʜʘʥʘ ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʧʦ ʥʦʨ-

ʤʘʣʠ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʠʩʪʝʯʝʥʠʷ. 

ï ʈʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʧʨʘ-

ʚʦʯʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʣʠʷʥʠʷ ʩʪʝʩʥʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʪʨʫʙʳ 

ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ɼʣʷ ʫʯʝʪʘ ʚʚʝʜʝʥʥʦʛʦ ʧʦʧʨʘʚʦʯʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʚʳʨʘʞʝʥʠʷ: 

;
)(ʂ

)(ʂ
ʂ

2

 2

ʩʧ
ʚʦʜʘʩʚʦʙʦʜʥʘʷ

ʪʨʫʙʘʠʯʝʩʢʘʷʛʠʜʨʦʜʠʥʘʤ
=

 

.
ʚʚʥʪʘʛʨʝʙʥʦʛʦʛʦʠʩʩʣʝʜʫʝʤʦ(d

)ʚʘʧʨʦʩʪʨʘʥʩʪʦʩʪʝʩʥʝʥʥʦʛ(d
d=

 

ʛʜʝ ʂ2 ï ʢʦʵʬʬʠʮʠʝʥʪ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʤʦʤʝʥʪʘ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʚʳʨʘʞʝʥʥʳʝ ʚ ʚʠʜʝ ʟʘʚʠʩʠʤʦʩʪʠ ʢʦʵʬʬʠ-

ʮʠʝʥʪʘ ʩʪʝʩʥʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʂʩʧ ʦʪ ʭʘʨʘʢʪʝʨʥʦʛʦ ʨʘʟʤʝʨʘ d, ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ. 6 
ʞʠʨʥʦʡ ʣʠʥʠʝʡ.  



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 58, 2018 ʛ. 
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ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ, ʜʣʷ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʨʘʟʤʝʨʦʚ ʨʘʩʯʝʪʥʦʡ ʦʙʣʘʩʪʠ ʥʘ ʜʦʩʪʦʚʝʨ-

ʥʦʩʪʴ ʢʘʨʪʠʥʳ ʦʙʪʝʢʘʥʠʷ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ ʠ ʧʦʛʨʝʰʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʚʳʧʦʣ-

ʥʝʥʘ ʩʝʨʠʷ ʯʠʩʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʚ ʇʆ FlowVision ʠʩʧʦʣʴʟʦ-

ʚʘʣʩʷ ʫʯʘʩʪʦʢ 1ï2 (ʩʤ. ʨʠʩ. 5) ʚʠʨʪʫʘʣʴʥʦʡ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʪʨʫʙʳ, ʧʨʠ ʵʪʦʤ ʛʨʘ-

ʥʠʯʥʳʝ ʫʩʣʦʚʠʷ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʫʩʣʦʚʠʷʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʝʟʛʨʘʥʠʯʥʦʛʦ ʧʨʦʩʪʨʘʥ-

ʩʪʚʘ:  

ï ʥʘ ʧʣʦʩʢʦʩʪʠ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ ʩʪʝʥʢʝ ʪʨʫʙʳ, ʧʝʨʝʜ ʛʨʝʙʥʳʤ ʚʠʥʪʦʤ (ʨʠʩ. 5, 

ʩʝʯʝʥʠʝ 1) ï çʚʭʦʜè ʩ ʟʘʜʘʥʥʦʡ ʩʢʦʨʦʩʪʴʶ ʧʦ ʥʦʨʤʘʣʠ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ; 

ï ʥʘ ʧʣʦʩʢʦʩʪʠ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ ʩʪʝʥʢʝ ʪʨʫʙʳ, ʟʘ ʛʨʝʙʥʳʤ ʚʠʥʪʦʤ (ʨʠʩ. 5, ʩʝʯʝ-

ʥʠʝ 2) - çʩʚʦʙʦʜʥʳʡ ʚʳʭʦʜè;  

ï ʥʘ ʩʪʝʥʢʝ ʪʨʫʙʳ çʩʠʤʤʝʪʨʠʷè; 

ï ʜʣʷ ʚʠʥʪʘ - çʩʪʝʥʢʘè;  

ï ʜʣʷ ʚʳʣʠʚʘʝʤʦʡ ʩʨʝʜʳ ï çʚʭʦʜè ʩ ʟʘʜʘʥʥʦʡ ʧʦ ʥʦʨʤʘʣʠ ʩʢʦʨʦʩʪʴʶ. 

ɼʠʘʤʝʪʨ ʫʯʘʩʪʢʘ ʪʨʫʙʳ, ʧʫʪʝʤ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʨʘʩʯʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʠʟʤʝʥʷʣʩʷ ʚ 

ʧʨʝʜʝʣʘʭ 1,04-3,0 ʜʠʘʤʝʪʨʦʚ ʤʦʜʝʣʠʨʫʝʤʦʛʦ ʚʠʥʪʘ (ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʝʘʣʴʥʳʤ ʛʝʦ-

ʤʝʪʨʠʯʝʩʢʠʤ ʨʘʟʤʝʨʘʤ 0,52ï1,5 ʤ.).  

ʈʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʚʳʨʘʞʝʥʥʳʝ ʚ ʚʠʜʝ ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʠʥ-

ʪʝʨʚʘʣʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʪʝʩʥʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ. 6 ʚ ʚʠʜʝ ʰʪʨʠʭ-

ʧʫʥʢʪʠʨʥʳʭ ʣʠʥʠʡ.  

 

 

ʈʠʩ. 6. ɿʘʚʠʩʠʤʦʩʪʴ ʚʝʣʠʯʠʥʳ ʧʦʧʨʘʚʦʯʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʂʩʧ,  

ʦʪ ʭʘʨʘʢʪʝʨʥʦʛʦ ʨʘʟʤʝʨʘ ʩʪʝʩʥʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ d :  

ʩʧʣʦʰʥʘʷ ʣʠʥʠʷ ï ʚʝʣʠʯʠʥʘ ʧʦʧʨʘʚʦʯʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ;  

ʰʪʨʠʭ-ʧʫʥʢʪʠʨʥʘʷ ʣʠʥʠʷ ï ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ɸʥʘʣʠʟ ʨʠʩ. 6 ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʨʘʟʤʝʨʘ ʨʘʩʯʝʪʥʦʡ ʦʙʣʘʩʪʠ ʥʘ ʧʦʢʘʟʘʪʝ-

ʣʠ ʨʘʙʦʪʳ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ, ʦʙʦʨʫʜʦʚʘʥʥʦʛʦ ʱʝʣʝʚʦʡ ʥʘʩʘʜʢʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʩʪʨʫʡʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʦʪʦʢ. ʇʨʠ ʯʠʩʣʝʥʥʦʤ ʨʘʩʯʝʪʝ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ, ʦʙʦʨʫʜʦʚʘʥ-

ʥʦʛʦ ʱʝʣʝʚʦʡ ʥʘʩʘʜʢʦʡ, ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʨʘʩʯʝʪʥʳʭ ʜʘʥʥʳʭ ʜʦ-

ʧʫʩʢʘʝʪʩʷ ʦʛʨʘʥʠʯʝʥʠʝ ʨʘʩʯʝʪʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʨʘʟʤʝʨʘʭ 1,5 - 2 ʜʠʘʤʝʪʨʘ ʛʨʝʙʥʦʛʦ 

ʚʠʥʪʘ. 

ʇʨʦʘʥʘʣʠʟʠʨʫʝʤ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʠʜʨʦʜʠʥʘʤʠʯʝ-

ʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ, ʦʙʦʨʫʜʦʚʘʥʥʦʛʦ ʱʝʣʝʚʦʡ ʥʘʩʘʜʢʦʡ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʦʛʦ ʩʪʨʫʡʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʧʦʣʫʯʝʥʥʦʛʦ ʧʦʧʨʘʚʦʯʥʦʛʦ ʢʦʵʬʬʠ-

ʮʠʝʥʪʘ. 

3. ɺʣʠʷʥʠʝ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘ ʨʘʙʦʪʫ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ ʩ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʳʤ ʩʪʨʫʡʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʞʠʜʢʦʩʪʠ ʥʘ ʟʘʩʘʩʳʚʘʶʱʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʣʦʧʘʩʪʠ 



ɼ.ʀ. ʆʩʦʚʩʢʠʡ, ɸ.ʉ. ʐʘʨʘʪʦʚ 
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ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ, ʦʙʦʨʫʜʦʚʘʥʥʦʛʦ ʱʝʣʝʚʦʡ ʥʘ-

ʩʘʜʢʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʩʪʨʫʡʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚʦʜʳ, ʚʳʧʦʣʥʝʥʦ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʚʝ-

ʣʠʯʠʥʘʭ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʦʩʪʫʧʠ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ ɚp, ʢʦʪʦʨʘʷ ʟʘʚʠʩʠʪ ʦʪ ʯʘʩʪʦʪʳ ʚʨʘ-

ʱʝʥʠʷ ʠ ʩʢʦʨʦʩʪʠ ʥʘʙʝʛʘʶʱʝʛʦ ʧʦʪʦʢʘ. ʋʯʝʪ ʠʟʙʳʪʦʯʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚʳʣʠʚʘ ʠ ʨʘʩʭʦʜʘ 

ʩʨʝʜʳ ʚʳʧʦʣʥʝʥ ʯʝʨʝʟ ʢʦʵʬʬʠʮʠʝʥʪ ʠʤʧʫʣʴʩʘ ʩʪʨʫʠ ʉm [26].  

ʅʘ ʨʠʩ. 7 ʧʦʢʘʟʘʥʳ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ, ʦʙʦʨʫʜʦ-

ʚʘʥʥʦʛʦ ʱʝʣʝʚʦʡ ʥʘʩʘʜʢʦʡ, ʧʨʠ ʜʘʚʣʝʥʠʠ ʧʦʜʘʚʘʝʤʦʡ ʚʦʜʳ 0,3 ʄʇʘ. ʇʘʨʘʤʝʪʨʳ ʝɦ-

ʣʝʚʦʡ ʥʘʩʘʜʢʠ ʠ ʨʘʩʭʦʜ ʧʦʜʘʚʘʝʤʦʡ ʩʨʝʜʳ ʫʯʠʪʳʚʘʶʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʠʤʧʫʣʴʩʘ 

ʩʪʨʫʠ ʉm = 2,8.  

 

 
ʘ) 

 
ʙ) 

ʈʠʩ. 7. ʂʦʵʬʬʠʮʠʝʥʪ ʤʦʤʝʥʪʘ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ (ʘ) ʠ ʂʇɼ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ (ʙ),  

ʣʦʧʘʩʪʠ ʢʦʪʦʨʦʛʦ ʦʙʦʨʫʜʦʚʘʥʳ ʱʝʣʝʚʦʡ ʥʘʩʘʜʢʦʡ ʩʪʨʫʡʥʦʡ ʧʦʜʘʯʠ  

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʚʦʜʳ ʥʘ ʣʦʧʘʩʪʠ: ʧʫʥʢʪʠʨʥʘʷ ʣʠʥʠʷ ï ʪʝʦʨʝʪʠʯʝʩʢʘʷ  

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʥʪʘ ï ʧʨʦʪʦʪʠʧʘ; ʩʧʣʦʰʥʘʷ ʣʠʥʠʷ ï ʨʘʩʯʝʪʥʳʝ ʨʝʟʫʣʴʪʘʪʳ  

ʱʝʣʝʚʘʷ ʥʘʩʘʜʢʘ ʚʢʣʶʯʝʥʘ ʩ ʉm=2,8 ʚ ʫʩʣʦʚʠʷʭ ʩʪʝʩʥʸʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ;  

ʰʪʨʠʭʧʫʥʢʪʠʨʥʘʷ ʣʠʥʠʷ ï ʨʘʩʯʝʪʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʱʝʣʝʚʘʷ ʥʘʩʘʜʢʘ ʚʢʣʶʯʝʥʘ  

ʩ ʉm=2,8 ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʩʪʝʩʥʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ; ʪʦʯʢʠ ï ʜʘʥʥʳʝ  

ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʘʣʴʥʦʡ ʠ ʚʠʨʪʫʘʣʴʥʦʡ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʪʨʫʙʝ,  

ʱʝʣʝʚʘʷ ʥʘʩʘʜʢʘ ʚʢʣʶʯʝʥʘ ʩ ʉm=2,8 

ʅʘ ʨʠʩ. 7 ʚʠʜʥʦ, ʯʪʦ ʩʪʝʩʥʸʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʫʚʝʣʠʯʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʛʨʝʙ-

ʥʦʛʦ ʚʠʥʪʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʦʛʨʘʥʠʯʝʥʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ. ʉʦʚʧʘʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʝʤ, ʧʨʠ ʚʚʦʜʝ ʧʦʧʨʘ-

ʚʦʯʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ, ʢʦʪʦʨʳʡ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʩʪʝʥʜʘ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ  

ʂʩʧ = 1,11, ʧʦʜʪʚʝʨʞʜʘʝʪ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ.  



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 58, 2018 ʛ. 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʥʦʛʦ ʘʥʘʣʠʟʘ, ʫʩʪʘʥʦʚʣʝʥʘ ʧʦʩʪʦʷʥʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʨʝ-

ʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ ʛʨʝʙ-

ʥʦʛʦ ʚʠʥʪʘ, ʦʙʦʨʫʜʦʚʘʥʥʦʛʦ ʱʝʣʝʚʦʡ ʥʘʩʘʜʢʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʩʪʨʫʡʥʦʛʦ ʚʦʟʜʝʡʩʪ-

ʚʠʷ ʧʦ ʚʠʭʨʝʚʦʡ ʪʝʦʨʠʠ. ɼʣʷ ʚʝʨʠʬʠʢʘʮʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʘʥʘʣʠʟʘ ʧʨʠʯʠʥ 

ʧʦʩʪʦʷʥʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʧʨʦʚʝʜʝʥʦ ʯʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʨʘʩʯʝʪ ʛʨʝʙʥʦʛʦ ʚʠʥ-

ʪʘ, ʦʙʦʨʫʜʦʚʘʥʥʦʛʦ ʱʝʣʝʚʦʡ ʥʘʩʘʜʢʦʡ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ FlowVision. ʆʛʨʘʥʠ-

ʯʝʥʠʝ ʨʘʩʯʝʪʥʦʡ ʦʙʣʘʩʪʠ ʠ ʧʝʨʝʭʦʜ ʦʪ ʙʝʟʛʨʘʥʠʯʥʦʛʦ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʢ 

ʩʪʝʩʥʝʥʥʦʤʫ ʧʦʟʚʦʣʠʣ: 

1. ʈʘʩʩʯʠʪʘʪʴ ʧʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʂʩʧ (ʩʤ. ʨʠʩ. 6), ʫʯʠʪʳʚʘʶʱʠʡ ʚʣʠʷʥʠʷ 

ʩʪʝʩʥʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ, 

ʦʙʦʨʫʜʦʚʘʥʥʦʛʦ ʱʝʣʝʚʦʡ ʥʘʩʘʜʢʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʩʪʨʫʡʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʝʩʞʠ-

ʤʘʝʤʦʡ ʞʠʜʢʦʩʪʠ ʥʘ ʧʦʪʦʢ, ʦʙʪʝʢʘʶʱʠʡ ʛʨʝʙʥʦʡ ʚʠʥʪ.  

2. ʆʧʨʝʜʝʣʠʪʴ ʚʣʠʷʥʠʝ ʨʘʟʤʝʨʦʚ ʨʘʩʯʝʪʥʦʡ ʦʙʣʘʩʪʠ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʷ, ʧʫʪʝʤ ʫʩʪʘʥʦʚʣʝʥʠʷ ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʧʦʣʫʯʝʥʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ (ʩʤ. 

ʨʠʩ. 6); 

ʈʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʨʘʩʯʝʪʝ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ ʩ ʱʝʣʝʚʦʡ ʥʘʩʘʜʢʦʡ ʧʦʜʘʯʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʚʦʜʳ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ FlowVision, ʩ ʜʦʧʫʩʪʠʤʦʡ ʧʦʛʨʝʰʥʦ-

ʩʪʴʶ ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʚʠʭʨʝʚʦʡ ʪʝʦʨʠʠ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʣʫʯʝʥʥʳʤʠ ʜʘʥʥʳʤʠ, ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝ-

ʨʠʤʝʥʪʦʚ ʚ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʪʨʫʙʝ [26].  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʧʫʪʝʤ ʩʨʘʚʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʯʠʩʣʝʥʥʦʛʦ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʠʟʚʝʜʝʥʘ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʩʪʝʩʥʸʥʥʦʛʦ ʧʨʦ-

ʩʪʨʘʥʩʪʚʘ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʪʨʫʙʳ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ. ɼʣʷ ʛʠʜʨʦʜʠʥʘʤʠ-

ʯʝʩʢʦʡ ʪʨʫʙʳ (ʩʤ. ʪʘʙʣ. 1) ʠ ʤʦʜʝʣʠʨʫʝʤʦʛʦ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ ʜʠʘʤʝʪʨʦʤ 0,5 ʤ. ʟʥʘʯʝ-

ʥʠʝ ʂʩʧ = 1,11. 

ʇʦʜʦʙʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ ʧʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʠ 

ʯʠʩʣʝʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʦʟʚʦʣʷʝʪ ʛʦʚʦʨʠʪʴ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʭʨʘʥʝʥʠʷ ʪʦʯʥʦʩʪʠ ʠ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʵʢʩʧʣʫʘ-

ʪʘʮʠʦʥʥʳʭ ʫʩʣʦʚʠʷʭ.  

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʝʪʦʜ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʚ ʫʩʣʦʚʠʷʭ 

ʦʛʨʘʥʠʯʝʥʠʷ ʨʘʩʯʝʪʥʦʡ ʦʙʣʘʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʪʝʢʘʶʱʠʭ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʧʦʜʘʚʘʝʤʦʡ ʩʨʝʜʳ, 

ʩʢʦʨʦʩʪʠ ʥʘʙʝʛʘʶʱʝʛʦ ʧʦʪʦʢʘ ʩ ʮʝʣʴʶ ʥʘʢʦʧʣʝʥʠʷ ʙʦʣʴʰʦʛʦ ʤʘʩʩʠʚʘ ʨʘʩʯʝʪʥʳʭ ʜʘʥ-

ʥʳʭ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʱʝʣʝʚʦʡ ʥʘʩʘʜʢʠ.  

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʚʣʠʷʥʠʝ ʩʪʝʩʥʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘ 

ʨʝʞʠʤ ʨʘʙʦʪʳ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ ʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʙʫʜʫʪ ʠʩʧʦʣʴʟʦ-

ʚʘʥʳ ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʪʝʧʣʦʚʫʶ ʠ ʤʝʭʘʥʠʯʝʩʢʫʶ ʥʘʧʨʷʞʝʥ-

ʥʦʩʪʴ ʛʣʘʚʥʦʛʦ ʜʚʠʛʘʪʝʣʷ.  
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Thermal and mechanical tension of the main engine working for marine propeller of the 

fixed step depends on the changing service conditions. Restriction of influence of external 

service conditions on the main engine can be achieved by supply of additional water on the 

blade of the propeller. Purposeful change of parameters of the water pumped through bladed 

slot-hole nozzles provides change of hydrodynamic parameters of the propeller that provides 

change of thermal and mechanical tension of the main engine. The possibility of carrying out 

a pilot study of propeller with jet influence of water, at operation of the main propulsion 

plant is limited to vessel trial conditions. To confirm the theoretical data an experimental 

study of propellers in hydrodynamic pipes as well as numerical simulation of processes in 

computational hydrodynamics complexes is important. At a research of the propeller with 

jet, influence of water in a hydrodynamic pipe the constant error of an experiment compara-

tively with theoretical data is established. There is a presence of a constant error in the ex-

perimental study, which is taken into account by the correction factor due to the influence of 

the limited space of the hydrodynamic pipe. The known correction factors describing the 

work of the propellers do not fully take into account the peculiarities of work of the propeller 

with a jet effect. In order to determine the correction factor, a numerical simulation of the 

models of the experimental test bench and the propeller screw under study was carried out in 

the computational complex dynamics According to the results of the design study, the de-

pendence of the correction factor was obtained which takes into account the influence of the 

constrained space on the results of an experimental study of the propeller equipped with a 

slotted nozzle for additional jet action.  

When using the computational hydrodynamics complex, the influence of the computational 

domain on the reliability of the results obtained and the confidence interval of the obtained 

coefficient values are determined. The results obtained can be used to clarify the size of the 

computational domain in a numerical study and the choice of the optimal size of hydrody-

namic tubes in the experiment. In future, it is of interest to research propellers by parallel 

modeling of processes in a hydrodynamic pipe and its 3D copy in the computational fluid dy-

namics complex. 
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ʜʫʢʪʘʤʠ ʧʦʜʚʝʩʥʳʤ ʣʦʜʦʯʥʳʤ ʤʦʪʦʨʦʤ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʠʧʘ çɺʝʪʝ-

ʨʦʢ-8ʄè, ʨʘʙʦʪʘʶʱʝʛʦ ʧʦ ʜʚʫʭʪʘʢʪʥʦʤʫ ʮʠʢʣʫ ʩ ʥʦʤʠʥʘʣʴʥʦʡ ʤʦʱʥʦʩʪʴʶ 8 ʣ.ʩ. ʐʠ-

ʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʣʦʜʦʯʥʳʭ ʤʦʪʦʨʦʚ ʠ ʧʦʚʳʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʢ 

ʥʠʤ ʪʨʝʙʫʶʪ ʦʮʝʥʢʠ ʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʟʘ-

ʛʨʷʟʥʝʥʠʷ ʛʠʜʨʦʩʬʝʨʳ ʧʦʜʚʝʩʥʳʤʠ ʣʦʜʦʯʥʳʤʠ ʤʦʪʦʨʘʤʠ ʩʚʷʟʘʥʳ ʩ ʨʷʜʦʤ ʪʨʫʜʥʦ-

ʩʪʝʡ: ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʢʦʥʩʪʨʫʢʮʠʠ ʠʭ ʛʘʟʦʚʳʭʣʦʧʥʦʡ ʩʠʩʪʝʤʳ; ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʫʩ-

ʪʘʥʦʚʢʠ ʥʝʩʪʘʥʜʘʨʪʥʦʛʦ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ; ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʡ ʚ ʤʘ-

ʣʳʭ ʦʧʪʦʚʳʭ ʙʘʩʩʝʡʥʘʭ ʜʣʷ ʣʦʢʘʣʠʟʘʮʠʠ ʚʳʙʨʦʩʦʚ ʚ ʦʛʨʘʥʠʯʝʥʥʳʡ ʦʙʲʝʤ ʚʦʜʳ; ʩʣʦʞ-

ʥʦʩʪʴ ʁʪʝʦʨʝʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ ʫʨʦʚʥʷ ʚʨʝʜʥʳʭ ʚʳʙʨʦʩʦʚ ʚ ʚʦʜʫ. ʀʩʩʣʝʜʦʚʘʥʠ ̫ʩʧʝ-

ʮʠʘʣʠʩʪʦʚ ʠʩʧʳʪʘʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ çMarine Technology Serviceè ʌɻɹʆʋ ɺʆ çɸɻʊʋè 

ʧʦʟʚʦʣʠʣʠ ʧʨʦʠʟʚʝʩʪʠ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʦʮʝʥʢʫ ʟʘʛʨʷʟʥʝʥʠʡ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ ʛʠʜʨʦ-

ʩʬʝʨʳ ʧʦʜʚʝʩʥʳʤ ʣʦʜʦʯʥʳʤ ʤʦʪʦʨʦʤ çɺʝʪʝʨʦʢ-8ʄè ʥʘ ʨʘʟʥʳʭ ʨʝʞʠʤʘʭ ʝʛʦ ʨʘʙʦʪʳ 

ʚ ʫʩʣʦʚʠʷʭ ʤʘʣʦʛʦ ʦʧʳʪʦʚʦʛʦ ʙʘʩʩʝʡʥʘ, ʘ ʪʘʢʞʝ ʧʦʣʫʯʠʪʴ ʵʤʧʠʨʠʯʝʩʢʠʝ ʬʦʨʤʫʣʳ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʦʮʝʥʦʯʥʳʭ ʨʘʩʯʝʪʦʚ ʩʦʜʝʨʞʘʥʠʷ ʚ ʚʦʜʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʤʦʱʥʦʩʪʠ ʠ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʜʚʠʛʘʪʝʣʷ ʤʘʣʦʤʝʨʥʦʛʦ ʩʫʜʥʘ.   

ɺʚʝʜʝʥʠʝ 

ʉʦʚʨʝʤʝʥʥʳʝ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʜʦʢʫʤʝʥʪʳ, ʜʝʡʩʪʚʫʶʱʠʝ ʚ ʈʦʩʩʠʠ ʠ ʊʘ-

ʤʦʞʝʥʥʦʤ ʩʦʶʟʝ [1ï3] ʨʝʛʣʘʤʝʥʪʠʨʫʶʪ ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʜʚʝʩʥʳʤʠ ʣʦʜʦʯʥʳʤʠ ʤʦʪʦʨʘ-

ʤʠ (ʜʘʣʝʝ ï ʇʃʄ) ʪʦʣʴʢʦ ʘʪʤʦʩʬʝʨʳ, ʭʦʪʷ ʦʥʠ ʟʘʛʨʷʟʥʷʶʪ ʛʠʜʨʦʩʬʝʨʫ ʠ ʝʝ ʙʠʦʩʬʝʨʫ 

ʦʪʨʘʙʦʪʘʚʰʠʤʠ ʛʘʟʘʤʠ ʧʫʪʝʤ ʚʳʙʨʦʩʘ ʠʭ ʚ ʚʦʜʫ. ʉʫʱʝʩʪʚʫʶʪ ʤʝʪʦʜʠʢʠ ʨʘʩʯʝʪʘ ʠ 

ʧʨʦʚʝʜʝʥʠʷ ʠʟʤʝʨʝʥʠʡ ʚʨʝʜʥʳʭ ʚʳʙʨʦʩʦʚ ʇʃʄ ʚ ʘʪʤʦʩʬʝʨʫ, ʥʦ ʥʝʪ ʯʝʪʢʦʡ ʤʝʪʦʜʠʢʠ 

ʧʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʝ ʟʘʛʨʷʟʥʝʥʠʷ ʠʤʠ ʛʠʜʨʦʩʬʝʨʳ. ʇʨʦʠʟʚʝʩʪʠ ʪʘʢʫʶ ʦʮʝʥʢʫ 

ʜʦʩʪʘʪʦʯʥʦ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʩʣʦʞʥʦʩʪʴʶ ʫʩʪʨʦʡʩʪʚʘ ʛʘʟʦʚʳʭʣʦʧʥʦʡ 

ʩʠʩʪʝʤʳ ʇʃʄ; ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʨʠʤʝʥʝʥʠʷ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʝʩʪʘʥʜʘʨʪʥʦʛʦ ʠʟʤʝʨʠ-

ʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ; ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʡ ʚ ʦʧʳʪʦʚʳʭ ʙʘʩʩʝʡʥʘʭ, ʢʦʪʦʨʳʝ ʥʝ 

ʚʳʧʫʩʢʘʶʪʩʷ ʩʝʨʠʡʥʦ ʠ ʷʚʣʷʶʪʩʷ ʫʥʠʢʘʣʴʥʳʤʠ ʨʘʟʨʘʙʦʪʢʘʤʠ ʬʠʨʤ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

ʠʣʠ ʥʘʫʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. ʇʦɻʪʦʤʫ ʨʘʩʯʝʪʥʫʶ ʦʮʝʥʢʫ ʚʨʝʜʥʳʭ ʚʳʙʨʦʩʦʚ ʤʦʞʥʦ ʧʨʦ-

ʠʟʚʝʩʪʠ ʥʘ ʦʩʥʦʚʝ ʵʤʧʠʨʠʯʝʩʢʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʙʘʟʝ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʤʳ. 



ʄ.ʅ. ʇʦʢʫʩʘʝʚ, ʂ.ʆ. ʉʠʙʨʷʝʚ, ɸ.ɸ. ʍʤʝʣʴʥʠʮʢʘʷ, ʆ.ʇ. ʂʦʚʘʣʸʚ, ɺ.ʇ. ɹʫʣʛʘʢʦʚ 
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ʎʝʣʠ ʠ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

ʎʝʣʴʶ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʟʘʛʨʷʟʥʝʥʠʡ ʛʠʜʨʦʩʬʝʨʳ ʥʝʬ-

ʪʝʧʨʦʜʫʢʪʘʤʠ ʇʃʄ ʤʘʨʢʠ çɺʝʪʝʨʦʢ-8ʄè, ʨʘʙʦʪʘʶʱʠʤ ʧʦ ʜʚʫʭʪʘʢʪʥʦʤʫ ʮʠʢʣʫ ʩ 

ʤʦʱʥʦʩʪʴʶ 8 ʣ.ʩ. 

ɿʘʜʘʯʘʤʠ ʷʚʣʷʶʪʩʷ: 

1. ɸʥʘʣʠʟ ʨʘʥʝʝ ʧʨʦʚʝʜʝʥʥʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙ-

ʣʘʩʪʠ ʟʘʛʨʷʟʥʝʥʠʡ ʛʠʜʨʦʩʬʝʨʳ ʇʃʄ; 

2. ʇʨʦʚʝʜʝʥʠʝ ʠ ʘʥʘʣʠʟ ʩʦʙʩʪʚʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ ʇʃʄ çɺʝʪʝʨʦʢ-8ʄè ʚ ʫʩ-

ʣʦʚʠʷʭ ʤʘʣʦʛʦ ʦʧʳʪʦʚʦʛʦ ʙʘʩʩʝʡʥʘ ʠʩʧʳʪʘʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ çMarine Technology 

Serviceè ʌɻɹʆʋ ɺʆ çɸɻʊʋè (ʀʎ çMTSè); 

3. ɺʳʚʦʜ ʬʦʨʤʫʣ ʜʣʷ ʨʘʩʯʝʪʥʦʡ ʦʮʝʥʢʠ ʟʘʛʨʷʟʥʝʥʠʡ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ ʛʠʜʨʦʩʬʝ-

ʨʳ ʜʚʫʭʪʘʢʪʥʳʤʠ ʇʃʄ ʤʘʣʦʡ ʤʦʱʥʦʩʪʠ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ: 

ɹʳʣ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʨʷʜ ʟʘʨʫʙʝʞʥʳʭ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʦʮʝʥʢʝ 

ʚʨʝʜʥʳʭ ʚʳʙʨʦʩʦʚ ʇʃʄ ʚ ʛʠʜʨʦʩʬʝʨʫ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ. 

ʐʚʝʜʩʢʠʡ ʩʧʝʮʠʘʣʠʩʪ J¿ttner F. ʧʨʠʚʦʜʠʪ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ [4] ʜʘʥʥʳʝ, ʯʪʦ ʟʘ 10-

ʤʠʥʫʪʥʳʡ ʧʝʨʠʦʜ ʨʘʙʦʪʳ ʜʚʫʭʪʘʢʪʥʳʡ ʇʃʄ ʩ ʤʦʱʥʦʩʪʴʶ 10 ʣ.ʩ. ʚʳʙʨʘʩʳʚʘʝʪ ʚ ʚʦʜʫ 

23,8 ʛ ʩʤʝʩʠ ʙʝʥʟʦʣʘ, ʪʦʣʫʦʣʘ, ʵʪʠʣʙʝʥʟʦʣʘ ʠ ʢʩʠʣʦʣʦʚ (ʩʦʝʜʠʥʝʥʠʷ BTEX), ʧʦ ʩʨʘʚ-

ʥʝʥʠʶ ʩ 0,5 ʛ ʚʳʙʨʦʩʦʚ (BTEX) ʯʝʪʳʨʝʭʪʘʢʪʥʦʛʦ ʇʃʄ. 

ɺ ʨʘʙʦʪʝ Kelly ʉ. (ɸʚʩʪʨʘʣʠʷ), [5] ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʧʦ ʚʳʙʨʦʩʘʤ ʇʃʄ ʚ ʚʦʜʫ 

ʢʦʤʧʦʥʝʥʪʦʚ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ï ʧʦʣʠʮʠʢʣʠʯʝʩʢʠʭ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ 

(ʇɸʋ) ʠ ʣʝʪʫʯʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ (ʃʆʉ) ʚ ʬʦʨʤʘʪʝ ʤʢʛ/ʢɺʪ*ʯ. ʆʜʥʘʢʦ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʝ ʦʙʲʷʩʥʷʪʁʩʷ ʧʨʠʯʠʥʳ ʥʝʣʠʥʝʡʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʝʡ ʚʳʙʨʦʩʦʚ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʜʚʫʭʪʘʢʪʥʦʛʦ ʇʃʄ ʤʘʨʢʠ 

çMercuryè ʤʦʱʥʦʩʪʴʶ 1,9 ʢɺʪ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʪ ʦʪʣʠʯʠʷ ʢʘʢ ʧʦ ʤʝʪʦʜʘʤ ʠʟʤʝʨʝʥʠʷ, ʪʘʢ ʠ ʦʮʝʥʢʝ ʢʦʣʠ-

ʯʝʩʪʚʘ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʚʦʜʝ, ʢʦʪʦʨʳʝ ʨʝʛʣʘʤʝʥʪʠʨʫʶʪʩʷ ʟʘʨʫʙʝʞʥʳʤʠ ʠ ʦʪʝʯʝʩʪ-

ʚʝʥʥʳʤʠ ʥʦʨʤʘʪʠʚʥʦ-ʨʫʢʦʚʦʜʷʱʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʝʩʪʠ ʪʦʯ-

ʥʦʝ ʩʨʘʚʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʨʘʟʣʠʯʥʳʤʠ ʘʚʪʦʨʘʤʠ. 

ɺ 1984 ʛʦʜʫ ʍʫʜʟʠʢ ʆ.ʌ. (ʈʦʩʩʠʷ) ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ [6] ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ 

ʟʘʛʨʷʟʥʝʥʠʡ, ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʚʦʜʫ ʦʪ ʇʃʄ, ʥʝ ʷʚʣʷʝʪʩʷ ʧʦʩʪʦʷʥʥʳʤ: ʚ ʩʨʝʜʥʝʤ ʦʪ 10 

ʜʦ 20% ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʟʘʣʠʚʘʝʤʦʛʦ ʚ ʇʃʄ ʪʦʧʣʠʚʘ (ʩʤʝʩʴ ʙʝʥʟʠʥ ʠ ʤʘʩʣʦ) ʤʦʞʝʪ 

ʩʙʨʘʩʳʚʘʪʴʩʷ ʚ ʚʦʜʦʝʤ ʩ ʚʳʭʣʦʧʥʳʤʠ ʛʘʟʘʤʠ, ʧʦʨʦʡ ʦʙʲʝʤ ʟʘʛʨʷʟʥʝʥʠʡ ʜʦʭʦʜʠʪ ʜʦ 

55%, ʯʪʦ ʚ ʧʨʠʥʮʠʧʝ, ʩʦʚʧʘʜʘʝʪ ʩ ʜʘʥʥʳʤʠ Warrington P, ʢʦʪʦʨʳʡ ʟʘʢʣʶʯʘʝʪ, ʯʪʦ ʫʨʦ-

ʚʝʥʴ ʧʦʪʝʨʴ ʪʦʧʣʠʚʘ ʚ ʚʦʜʫ ʚ ʦʙʲʝʤʝ 10ï25% ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʪʠʧʠʯʥʳʤ ʜʣʷ 2-ʭ 

ʪʘʢʪʥʳʭ ʇʃʄ, [7]. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʩʧʝʮʠʘʣʠʩʪʳ ʨʝʢʦʤʝʥʜʫʶʪ ʧʨʦʠʟʚʦʜʠʪʴ ʟʘʤʝʥʫ ʜʚʫʭʪʘʢʪʥʳʭ ʇʃʄ 

ʥʘ ʙʦʣʝʝ ʵʢʦʣʦʛʠʯʥʳʝ ʯʝʪʳʨʝʭʪʘʢʪʥʳʝ, ʥʦ, ʢʘʢ ʩʧʨʘʚʝʜʣʠʚʦ ʦʪʤʝʯʘʝʪ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ 

Kelly ʉ, [5] ï ʪʨʝʙʫʝʪʩʷ ʦʮʝʥʠʪʴ ʚʨʝʜʥʳʝ ʚʳʙʨʦʩʳ ʚ ʚʦʜʫ, ʧʨʦʠʟʚʦʜʠʤʳʝ ʜʚʫʭʪʘʢʪʥʳ-

ʤʠ ʇʃʄ, ʯʠʩʣʦ ʢʦʪʦʨʳʭ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʝʩʴʤʘ ʟʥʘʯʠʪʝʣʴʥʦ. 

ɼʚʫʭʪʘʢʪʥʳʝ ʇʃʄ ʜʣʷ ʩʚʦʝʡ ʨʘʙʦʪʳ ʠʩʧʦʣʴʟʫʶʪ ʪʦʧʣʠʚʥʫʶ ʩʤʝʩʴ, ʩʦʩʪʦʷʱʫʶ ʠʟ 

ʙʝʥʟʠʥʘ, ʤʦʪʦʨʥʦʛʦ ʤʘʩʣʘ ʠ ʚʦʟʜʫʭʘ. ʄʘʩʣʦ ʷʚʣʷʝʪʩʷ ʪʷʞʝʣʦʡ ʬʨʘʢʮʠʝʡ, ʢʦʪʦʨʘʷ ʥʝ 

ʧʦʣʥʦʩʪʴʶ ʩʛʦʨʘʝʪ, ʧʦʵʪʦʤʫ ʯʘʩʪʴ ʝʛʦ ʚʳʙʨʘʩʳʚʘʝʪʩʷ ʠʟ ʚʳʭʣʦʧʥʳʭ ʦʢʦʥ ʚ ʧʨʦʮʝʩʩʝ 

ʧʨʦʜʫʚʢʠ ʠ ʧʦʧʘʜʘʝʪ ʚ ʚʦʜʫ ʚ ʧʨʦʮʝʩʩʝ ʚʳʭʣʦʧʘ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʦʚ. ɼʣʷ ʩʦʚʨʝʤʝʥ-

ʥʳʭ ʇʃʄ ʧʨʦʧʦʨʮʠʷ ʩʦʜʝʨʞʘʥʠʷ ʚ ʪʦʧʣʠʚʥʦʡ ʩʤʝʩʠ ʤʘʩʣʘ ʠ ʙʝʥʟʠʥʘ ʩʦʩʪʘʚʣʷʝʪ 1:50, 

ʘ ʜʣʷ ʤʦʪʦʨʦʚ ʫʩʪʘʨʝʚʰʝʡ ʢʦʥʩʪʨʫʢʮʠʠ 1:25, [8ï10].  

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʇʃʄ ʤʘʨʢʠ çɺʝʪʝʨʦʢ-8ʄè ʙʳʣ 

ʠʩʧʦʣʴʟʦʚʘʥ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʚ ʀʎ çMTSè ʤʘʣʳʡ ʦʧʳʪʦʚʳʡ ʙʘʩʩʝʡʥ ʨʘʙʦʯʠʤ ʦʙʲʝʤʦʤ 

550 ʣʠʪʨʦʚ ʚʦʜ.r ʇʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʄʆɹ ʠ ʤʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʚ ʥʝʤ ʠʩʧʳʪʘʥʠʡ 

ʇʃʄ ʧʨʠʚʝʜʝʥʳ ʚ ʨʘʙʦʪʘʭ ʘʚʪʦʨʦʚ [11ï12]. ʀʩʧʳʪʘʥʠʷ ʇʃʄ çɺʝʪʝʨʦʢ-8ʄè ʙʳʣʠ 

ʧʨʦʚʝʜʝʥʳ ʚ 2018 ʛʦʜʫ, ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʙ ʚʦʜʳ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʣʘʙʦʨʘʪʦʨʠʝʡ 

ʌɻɹʋ çɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʮʝʥʪʨ ʘʛʨʦʭʠʤʠʯʝʩʢʦʡ ʩʣʫʞʙʳ çɸʩʪʨʘʭʘʥʩʢʠʡè (ʠʤʝʝʪ ʘʪ-



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 58, 2018 ʛ. 
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ʪʝʩʪʘʪ ʘʢʢʨʝʜʠʪʘʮʠʠ ˉRA.RU.21ʇʎ50, ʚʳʜʘʥʥʳʡ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʦʡ ʧʦ ʘʢʢʨʝʜʠ-

ʪʘʮʠʠ çʈʦʩʘʢʢʨʝʜʠʪʘʮʠʷè). ʆʮʝʥʢʘ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʳ ʥʘ ʥʝʬʪʝʧʨʦʜʫʢʪʳ ʙʳʣʘ ʧʨʦʠʟ-

ʚʝʜʝʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʇʅɼ ʌ 14,1:2:4,128-98 (2012) çʂʦʣʠʯʝʩʪʚʝʥʥʳʡ ʭʠʤʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ ʚʦʜ. ʄʝʪʦʜʠʢʘ ʚʳʧʦʣʥʝʥʠʷ ʠʟʤʝʨʝʥʠʡ ʤʘʩʩʦʚʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʝʬʪʝʧʨʦʜʫʢ-

ʪʦʚ ʚ ʧʨʦʙʘʭ ʧʨʠʨʦʜʥʳʭ, ʧʠʪʴʝʚʳʭ, ʩʪʦʯʥʳʭ ʚʦʜ ʬʣʫʦʨʠʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʥʘ ʘʥʘ-

ʣʠʟʘʪʦʨʝ ʞʠʜʢʦʩʪʠ çʌʣʶʦʨʘʪ-02è [13]. 

ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚʦʜʘ ʟʘʙʠʨʘʣʘʩʴ ʜʦ ʠʩʧʳʪʘʥʠʡ ʥʘ ʢʦʥʪʨʦʣʴʥʳʝ ʧʨʦʙʳ ʩʦʜʝʨʞʘ-

ʥʠʷ ʚ ʥʝʡ: ʩʝʨʦʚʦʜʦʨʦʜʘ ʠ ʩʫʣʴʬʠʜʦʚ (ʤʛ/ʜʤ
3
), ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ (ʤʛ/ʜʤ

3
), ʛʠʜʨʦʢʘʨʙʦ-

ʥʘʪʦʚ (ʤʛ/ʜʤ
3
), ʥʠʪʨʠʪ-ʠʦʥʦʚ (ʤʛ/ʜʤ

3
). ʆʪʜʝʣʴʥʦ ʢʦʥʪʨʦʣʴʥʳʝ ʧʨʦʙʳ ʙʨʘʣʠʩʴ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʪʝʩʪʦʚ ʥʘ ʪʦʢʩʠʯʥʦʩʪʴ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʦʙʲʝʢʪʘʤʠ: ʜʘʬʥʠʷ çDaphnia 

magna strausè ʚ ʚʦʟʨʘʩʪʝ ʦʪ 6 ʜʦ 24 ʯʘʩʦʚ, ʚʦʜʦʨʦʩʣʠ çScenedesmus quadricaudaè ʚ ʚʦʟ-

ʨʘʩʪʝ ʦʪ 3 ʜʦ 5 ʩʫʪʦʢ. 

ʇʨʦʛʨʘʤʤʘ ʠʩʧʳʪʘʥʠʡ ʚʢʣʶʯʘʣʘ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʨʝʞʠʤʳ ʨʘʙʦʪʳ ʇʃʄ ʠ ʧʦ-

ʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʩʥʦʚʥʳʭ ʵʪʘʧʦʚ: 

1. ɿʘʙʦʨ ʚʦʜʳ ʥʘ ʢʦʥʪʨʦʣʴʥʳʝ ʧʨʦʙʳ; 

2. ʇʨʦʙʥʳʡ ʧʫʩʢ ʧʦʜʚʝʩʥʦʛʦ ʤʦʪʦʨʘ; 

3. ʍʦʣʦʩʪʦʡ ʭʦʜ ï 10 ʤʠʥʫʪ ʥʘ ʤʠʥʠʤʘʣʴʥʦʡ ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ; 

4. ɿʘʙʦʨ ʚʦʜʳ ʥʘ ʢʦʥʪʨʦʣʴ; 

5. ʄʘʣʳʡ ʭʦʜ ï 10 ʤʠʥʫʪ ʥʘ ʤʠʥʠʤʘʣʴʥʦ ʫʩʪʦʡʯʠʚʦʡ ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ; 

6. ɿʘʙʦʨ ʚʦʜʳ ʥʘ ʢʦʥʪʨʦʣʴ; 

7. ʇʨʦʤʝʞʫʪʦʯʥʳʡ ʭʦʜ ï 10 ʤʠʥʫʪ ʥʘ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ; 

8. ɿʘʙʦʨ ʚʦʜʳ ʥʘ ʢʦʥʪʨʦʣʴ; 

9. ʄʘʢʩʠʤʘʣʴʥʳʡ ʭʦʜ ï 10 ʤʠʥʫʪ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦʡ ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ; 

10. ɿʘʙʦʨ ʚʦʜʳ ʥʘ ʢʦʥʪʨʦʣʴ. 

ʆʙʱʝʝ ʚʨʝʤʷ ʨʘʙʦʪʳ ʇʃʄ ʩʦʩʪʘʚʠʣʦ 40 ʤʠʥʫʪ.  

ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʇʃʄ çɺʝʪʝʨʦʢ-8ʄè: 

ï ʊʠʧ ʜʚʠʛʘʪʝʣʷ: ʜʚʫʭʪʘʢʪʥʳʡ ʢʘʨʙʶʨʘʪʦʨʥʳʡ; 

ï ʅʦʤʠʥʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʜʚʠʛʘʪʝʣʷ: 8 ʣ.ʩ.; 

ï ʏʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʜʚʠʛʘʪʝʣʷ ʧʨʠ ʠʩʧʳʪʘʥʠʷʭ: ʦʪ 1500 ʜʦ 4250 ʦʙ/ʤʠʥ; 

ï ʀʩʧʦʣʴʟʫʝʤʦʝ ʪʦʧʣʠʚʦ: ʩʤʝʩʴ ʙʝʥʟʠʥʘ ɸʀ-92 ʧʦ ɻʆʉʊ 32513-2013 çʊʦʧʣʠʚʘ 

ʤʦʪʦʨʥʳʝ. ɹʝʥʟʠʥ ʥʝʵʪʠʣʠʨʦʚʘʥʥʳʡ. ʊʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷè [14] ʩ ʤʘʩʣʦʤ ʄ8 ʧʦ 

ɻʆʉʊ 17479.1-2015 çʄʘʩʣʘ ʤʦʪʦʨʥʳʝ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʠ ʦʙʦʟʥʘʯʝʥʠʝè [15] ʚ ʧʨʦʧʦʨ-

ʮʠʠ 1/50. 

ʈʝʟʫʣʴʪʘʪʳ 

ʉʦʛʣʘʩʥʦ ʧʨʦʪʦʢʦʣʫ ʠʩʧʳʪʘʥʠʡ, ʨʘʩʭʦʜ ʪʦʧʣʠʚʥʦʡ ʩʤʝʩʠ ʟʘ 40 ʤʠʥʫʪ ʨʘʙʦʪʳ 

ʇʃʄ çɺʝʪʝʨʦʢ-8ʄè ʩʦʩʪʘʚʠʣ 0,022 ʣ/ʤʠʥ ʠʣʠ 1,33 ʣ/ʯʘʩ. ɽʩʣʠ ʫʯʠʪʳʚʘʪʴ ʩʪʝʧʝʥʴ ʨʘʟ-

ʚʝʜʝʥʥʦʛʦ ʤʘʩʣʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʪʦʧʣʠʚʫ 1:50, ʪʦ ʨʘʩʭʦʜ ʤʘʩʣʘ ʩʦʩʪʘʚʠʣ 0,027 ʣ/ʯʘʩ. 

ɺ ʘʙʩʦʣʶʪʥʳʭ ʚʝʣʠʯʠʥʘʭ ʨʘʩʭʦʜ ʪʦʧʣʠʚʥʦʡ ʩʤʝʩʠ ʟʘ ʚʨʝʤʷ ʠʩʧʳʪʘʥʠʡ ʩʦʩʪʘʚʠʣ 0,887 

ʣʠʪʨʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʘʩʭʦʜ ʤʘʩʣʘ ʩʦʩʪʘʚʠʣ 0,017 ʣʠʪʨʘ ʠʣʠ 15,385 ʛʨʘʤʤ ʧʨʠ ʧʣʦʪ-

ʥʦʩʪʠ ʤʘʩʣʘ ʤʘʨʢʠ ʄ8 ʨʘʚʥʦʡ 905 ʢʛ/ʤ
3
.  

ʀʩʧʳʪʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʦʮʝʥʠʪʴ ʜʦʣʶ ʩʦʜʝʨʞʘʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʚʦʜʝ (ʛ) ʚ ʟʘ-

ʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʦ-ʤʘʩʣʷʥʦʡ ʩʤʝʩʠ (ʛ). ʊʘʢʞʝ, ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʨʘʙʦʪʦʡ 

Kelly ʉ., [5] ʥʘʤʠ ʨʘʩʩʯʠʪʘʥʳ ʚʳʙʨʦʩʳ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʝʜʠʥʠʮʘʭ ʛ/ʢɺʪ*ʯ ʥʘ ʨʘʟʥʳʭ 

ʨʝʞʠʤʘʭ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ (ʪʘʙʣʠʮʘ 1). 

ɽʩʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʪʘʙʣʠʮʳ 1, ʪʦ ʫʤʝʥʴʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʥʝʬʪʝʧʨʦ-

ʜʫʢʪʦʚ ʚ ʦʙʲʝʤʝ ʚʦʜʳ ʧʨʠ ʨʘʙʦʪʝ ʇʃʄ ʩ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ (3,73 ʤʛ/ʜʤ
3
) ʜʦ ʧʦʣʥʦʛʦ 

(1,67 ʤʛ/ʜʤ
3
) ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʝʤ, ʯʪʦ ʯʘʩʪʴ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʣʝʛʢʠʝ ʬʨʘʢʮʠʠ, ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ, ʧʦʵʪʦʤʫ ʟʘ ʚʨʝʤʷ ʠʩʧr-

ʪʘʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʩʥʠʞʘʝʪʩʷ. ɿʘʙʦʨ ʚʦʜʳ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʠʟ ʩʨʝʜ-

ʥʝʡ ʯʘʩʪʠ ʦʧʳʪʦʚʦʛʦ ʙʘʩʩʝʡʥʘ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠ ʜʘʣʴʥʝʡʰʠʭ ʠʩʧʳ-

ʪʘʥʠʷʭ ʦʮʝʥʢʠ ʩʦʜʝʨʞʘʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʥʝ ʪʦʣʴʢʦ ʚ ʦʙʲʝʤʝ ʚʦʜʳ, ʥʦ ʠ ʥʘ ʝʝ ʧʦ-

ʚʝʨʭʥʦʩʪʠ. 



ʄ.ʅ. ʇʦʢʫʩʘʝʚ, ʂ.ʆ. ʉʠʙʨʷʝʚ, ɸ.ɸ. ʍʤʝʣʴʥʠʮʢʘʷ, ʆ.ʇ. ʂʦʚʘʣʸʚ, ɺ.ʇ. ɹʫʣʛʘʢʦʚ 
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ʊʘʙʣʠʮʘ 1 

ɺʳʙʨʦʩʳ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʚʦʜʫ ʦʪ ʇʃʄ çɺʝʪʝʨʦʢ -8ʄè 

ʈʝʞʠʤ ʨʘʙʦʪʳ  

ʇʃʄ 

ʏʘʩʪʦʪʘ 

ʚʨʘʱʝʥʠʷ 

ʂɺ, ʦʙ/ʤʠʥ 

ʄʦʱʥʦʩʪʴ, 

ʢɺʪ 

ʂʦʣ-ʚʦ  

ʨʘʩʭʦʜʫʝʤʦʛʦ 

ʪʦʧʣʠʚʘ, ʛ 

ʅʝʬʪʝ-

ʧʨʦʜʫʢʪʳ, 

ʤʛ/ʜʤ3 

ʅʝʬʪʝʧʨʦ-

ʜʫʢʪʳ, 

ʛ/ʢɺʪ*ʯ 

ʍʦʣʦʩʪʦʡ ʭʦʜ 1500 0,596 70 3,73 2,065 

ʄʠʥʠʤʘʣʴʥʳʡ ʭʦʜ 1750 0,662 100 4,91 2,448 

ʇʨʦʤʝʞʫʪʦʯʥʳʡ 

ʭʦʜ 

2250 1,103 140 3,75 1,122 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʭʦʜ 4250 5,134 350 1,67 0,107 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʪʘʙʣʠʮʳ 1 ʩʬʦʨʤʠʨʦʚʘʥʳ ʛʨʘʬʠʢʠ ʥʘ ʨʠʩʫʥʢʘʭ 1 ʠ 2. 

 

 

ʈʠʩ. 1. ʉʦʜʝʨʞʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ (ʤʛ/ʜʤ3) ʚ ʚʦʜʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ  

ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʪʦʧʣʠʚʘ (ʛ) 

 

ʈʠʩ. 2. ɺʳʙʨʦʩʳ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʚʦʜʫ (ʛ/ʢɺʪĿʯ)  

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʦʱʥʦʩʪʠ ʇʃʄ (ʢɺʪ) 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʦʣʫʯʝʥʥʳʭ ʛʨʘʬʠʢʦʚ ʚʳʚʝʜʝʥʳ ʬʦʨʤʫʣʳ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʮʝʥʦʯʥʳʭ ʨʘʩʯʝʪʦʚ. 

ɺʳʙʨʦʩʳ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ vʥʧ (ʤʛ/ʜʤ
3
) ʚ ʚʦʜʫ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʥʦʡ 

ʩʤʝʩʠ qʪ (ʛ): 
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vʥʧ = 59,388 Ö qʪ
ï0,59

 (1) 

ɺʳʙʨʦʩʳ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʚʦʜʫ, qʥʧ (ʛ/ʢɺʪ*ʯ) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʦʱʥʦʩʪʠ ʇʃʄ, 

N (ʢɺʪ): 

qʥʧ =1,1813 Ö Nï1,446
 (2) 

ʉʣʝʜʫʝʪ ʚʚʝʩʪʠ ʜʦʧʫʱʝʥʠʷ ʜʣʷ ʧʦʣʫʯʝʥʥʳʭ ʬʦʨʤʫʣ: 

1. ʌʦʨʤʫʣʳ ʦʩʥʦʚʘʥʳ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʤʘʣʦʤ ʦʧʳ-

ʪʦʚʦʤ ʙʘʩʩʝʡʥʝ, ʪ.ʝ. ʚ ʣʦʢʘʣʴʥʦʤ ʦʙʲʝʤʝ ʚʦʜʳ; ʧʨʠ ʨʘʙʦʪʝ ʇʃʄ ʚ ʩʚʦʙʦʜʥʦʡ ʚʦʜʝ ʚr -

ʙʨʦʩʳ ʙʫʜʫʪ ʫʤʝʥʴʰʘʪʴʩʷ ʠʟ-ʟʘ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʦʜʳ ʠ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʛʨʝʙʥʳʤ 

ʚʠʥʪʦʤ; 

2. ʌʦʨʤʫʣʳ ʦʩʥʦʚʘʥʳ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʩ ʜʚʫʭʪʘʢʪʥʳʤ ʇʃʄ ʤʘʨʢʠ çɺʝʪʝʨʦʢ-

8ʄè ʩ ʤʦʱʥʦʩʪʴʶ 8 ʣ.ʩ. 

ʈʝʟʫʣʴʪʘʪʳ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʙ ʚʦʜʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʩʝ-

ʨʦʚʦʜʦʨʦʜʘ ʠ ʩʫʣʴʬʠʜʦʚ ʚ ʚʦʜʝ ʜʦ ʠʩʧʳʪʘʥʠʡ ʠ ʧʦʩʣʝ ʥʠʭ ʥʝ ʫʚʝʣʠʯʠʣʦʩʴ ʠ ʦʩʪʘʣʦʩʴ 

ʤʝʥʝʝ 2,0 ʤʢʛ/ʜʤ
3
. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʛʠʜʨʦʢʘʨʙʦʥʘʪʦʚ ʚ ʚʦʜʝ ʜʦ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘ ʠ ʧʦʩʣʝ ʥʝʛʦ ʫʤʝʥʴʰʠʣʦʩʴ ʚʩʝʛʦ ʥʘ 4%. ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ 40 ʤʠʥʫʪʥʳʭ ʠʩʧʳ-

ʪʘʥʠʡ ʦʪʤʝʯʘʝʪʩʷ ʛʠʙʝʣʴ 100% ʜʘʬʥʠʡ ʠ ʚʦʜʦʨʦʩʣʝʡ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʚʦʟʜʝʡʩʪʚʠʝ 

ʇʃʄ ʥʘ ʙʠʦʩʬʝʨʫ. 

ɺʳʚʦʜʳ: 

1. ʇʃʄ ʟʘʛʨʷʟʥʷʶʪ ʥʝ ʪʦʣʴʢʦ ʘʪʤʦʩʬʝʨʫ, ʥʦ ʠ ʛʠʜʨʦʩʬʝʨʫ, ʚʢʣʶʯʘʷ ʙʠʦʩʬʝʨʫ ʚ 

ʥʝʡ ï ʚʦʜʦʨʦʩʣʠ ʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʠʭ ʛʠʙʝʣʠ; 

2. ʇʦʩʢʦʣʴʢʫ ʩʦʜʝʨʞʘʥʠʝ ʩʝʨʚʦʜʦʨʦʜʘ, ʩʫʣʴʬʠʜʦʚ ʠ ʛʠʜʨʦʢʘʨʙʦʥʘʪʦʚ ʩʠʣʴʥʦ ʥʝ 

ʠʟʤʝʥʠʣʦʩʴ ʜʦ ʠ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʪʦ ʧʨʠ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʩʣʝʜʫʝʪ ʦʮʝʥʠʚʘʪʴ ʪʦʣʴʢʦ ʩʦʜʝʨʞʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʚʦʜʝ; 

3. ʇʦʩʢʦʣʴʢʫ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚʩʧʣʳʪʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʥʘ ʧʦʚʝʨʭ-

ʥʦʩʪʴ, ʪʦ ʩʣʝʜʫʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʦʮʝʥʢʫ ʩʦʜʝʨʞʘʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʚ 

ʦʙʲʝʤʝ ʚʦʜʳ;   

4. ʇʦʣʫʯʝʥʥrʝ ʬʦʨʤʫʣʳ ʤʦʛʫʪ ʧʦʟʚʦʣʠʪʴ ʧʨʦʠʟʚʝʩʪʠ ʦʮʝʥʢʫ ʚʳʙʨʦʩʦʚ ʥʝʬʪʝʧʨʦ-

ʜʫʢʪʦʚ ʜʣʷ ʜʚʫʭʪʘʢʪʥʳʭ ʇʃʄ ʤʦʱʥʦʩʪʴʶ ʜʦ 8 ʣ.ʩ.; 

5. ʉʣʝʜʫʝʪ ʜʣʷ ʧʨʦʚʝʨʢʠ ʧʦʣʫʯʝʥʥʦʡ ʨʘʩʯʝʪʥʦʡ ʤʝʪʦʜʠʢʠ ʧʨʦʚʝʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʳ 

ʩ ʜʨʫʛʦʡ ʤʘʨʢʦʡ ʇʃʄ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʘ ʪʘʢʞʝ 

ʫʪʦʯʥʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʬʦʨʤʫʣ. 
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The article is devoted to the experimental assessment of the pollution of the hydrosphere with 

oil products by the outboard boat engine of domestic production of the Veterok-8M type, op-

erating on a two-stroke cycle with a nominal capacity of 8 hp. The widespread use of boat 

engines and the increase in environmental requirements for them require an assessment of 

their ecological characteristics. Research into the pollution of the hydrosphere by outboard 

motors is associated with a number of difficulties: the design features of their gas exhaust 

system; the need to install non-standard measuring equipment; testing in small wholesale 

pools to localize emissions to a limited amount of water; the complexity of theoretical calcu-

lations of the level of harmful emissions in water. The studies carried out by the specialists of 

the Marine Technology Service testing center at the Federal State Educational Institution of 

Higher Education ASTU made it possible to quantify the pollution of the hydrosphereôs oil 

with the Veterok-8M outboard boat engine in different modes of its operation in a small ex-
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perimental basin, and also to get empirical formulas for estimated calculations of oil content 

in water depending on the power and fuel consumption of the engine of a small vessel. 
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ʆʉʊʆʁʏʀɺʆʉʊʔ ʅɽʉɸʄʆʍʆɼʅʆɻʆ ʇʃɸɺʋʏɽɻʆ ʂʈɸʅɸ  

ʉ ʅɽʇʆɺʆʈʆʊʅʓʄ ɻʈʋɿʆʇʆɼʒɽʄʅʓʄ ʋʉʊʈʆʁʉʊɺʆʄ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʩʪʦʡʯʠʚʦʩʪʴ, ʧʣʘʚʫʯʠʡ ʢʨʘʥ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ, 

ʨʘʩʯʝʪʳ, ʚʝʪʨʦʚʳʝ ʥʘʛʨʫʟʢʠ, ʢʨʠʪʝʨʠʡ ʧʦʛʦʜʳ. 

 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʧʣʘʚʢʨʘʥʦʚ ʙʦʣʴʰʦʡ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ ʚʝʜʝʪʩʷ 

ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʚʳʰʝʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʛʨʫʟʦ-ʨʘʟʛʨʫʟʦʯʥʳʭ, ʘʚʘʨʠʡʥʦ-

ʩʧʘʩʘʪʝʣʴʥʳʭ, ʨʝʤʦʥʪʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʧʨʠ ʧʦʩʪʨʦʡʢʝ ʤʦʨʩʢʠʭ ʙʫʨʦʚʳʭ ʫʩʪʘ-

ʥʦʚʦʢ, ʪʘʢʠʭ ʢʘʢ ʩʘʤʦʧʦʜʲʝʤʥʳʝ ʧʣʘʚʫʯʠʝ ʙʫʨʦʚʳʝ ʫʩʪʘʥʦʚʢʠ (ʉʇɹʋ) ʠ ʧʦʣʫʧʦʛʨʫʞ-

ʥʳʝ ʧʣʘʚʫʯʠʝ ʙʫʨʦʚʳʝ ʫʩʪʘʥʦʚʢʠ (ʇʇɹʋ), ʥʘ ʟʘʚʦʜʩʢʠʭ ʘʢʚʘʪʦʨʠʷʭ, ʘʢʚʘʪʦʨʠʷʭ ʨʝʢ 

(ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʤʦʩʪʦʚ), ʦʟʝʨ, ʤʦʨʝʡ, ʘ ʪʘʢʞʝ ʫʯʘʩʪʠʷ ʚ ʜʨʫʛʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʦʧʝʨʘʮʠʷʭ. ʈʘʙʦʪʘ ʧʣʘʚʢʨʘʥʦʚ ʯʘʩʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʛʠʜʨʦʤʝʪʝʦʨʦ-

ʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. ʇʦʵʪʦʤʫ, ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʧʣʘʚʢʨʘʥʘ ʪʨʝʙʫʝʪʩʷ ʧʨʦʚʝʨʢʘ 

ʝʛʦ ʦʩʪʦʡʯʠʚʦʩʪʠ ʧʦ ʢʨʠʪʝʨʠʶ ʧʦʛʦʜʳ, ʧʨʠʯʝʤ ʚ ʥʘʠʙʦʣʝʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʤ ʨʘʙʦʯʝʤ 

ʠʣʠ ʥʝʨʘʙʦʯʝʤ ʩʦʩʪʦʷʥʠʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʩʣʫʯʘʝʚ ʟʘʛʨʫʟʢʠ ʧʣʘʚʫʯʝʛʦ ʢʨʘʥʘ. ʎʝʣʴ ʨʘʙʦ-

ʪʳ ï ʦʧʨʝʜʝʣʠʪʴ ʦʩʪʦʡʯʠʚʦʩʪʴ ʧʣʘʚʢʨʘʥʘ ʧʦ ʢʨʠʪʝʨʠʶ ʧʦʛʦʜʳ ʜʣʷ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʝʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʅʘ ʦʩʥʦʚʝ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʧʦʩʪʨʦʝʥʘ ʜʠʘʛʨʘʤʤʘ ʧʣʝʯ ʩʪʘʪʠ-

ʯʝʩʢʦʡ ʦʩʪʦʡʯʠʚʦʩʪʠ, ʧʦʜʪʚʝʨʞʜʘʶʱʘʷ ʝʝ ʜʦʩʪʘʪʦʯʥʦʩʪʴ. 

ɺʚʝʜʝʥʠʝ 

ɺʦʟʨʦʩʰʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʈʦʩʩʠʠ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʥʦʚʦʡ ʪʝʭʥʠʢʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʦʩ-

ʚʦʝʥʠʝʤ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʰʝʣʴʬʘ [1, 2,] ʧʦʪʨʝʙʦʚʘʣʦ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʩʫʜʦʩʪʨʦʝʥʠʠ. ʅʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʩʦʢʨʘʱʝʥʠʷ ʩʨʦʢʦʚ ʧʦʩʪʨʦʡʢʠ 

ʢʨʫʧʥʳʭ ʩʦʦʨʫʞʝʥʠʡ. ʊʘʢʠʤʠ ʩʦʦʨʫʞʝʥʠʷʤʠ ʷʚʣʷʶʪʩʷ ʩʪʘʮʠʦʥʘʨʥʳʝ ʙʫʨʦʚʳʝ ʧʣʘʪ-

ʬʦʨʤʳ (ʉɹʇ) [3, 4], ʩʘʤʦʧʦʜʲʝʤʥʳʝ ʧʣʘʚʫʯʠʝ ʙʫʨʦʚʳʝ ʫʩʪʘʥʦʚʢʠ (ʉʇɹʋ) [5, 6], ʧʦ-

ʣʫʧʦʛʨʫʞʥʳʝ ʙʫʨʦʚʳʝ ʫʩʪʘʥʦʚʢʠ (ʇʇɹʋ) [7], ʣʝʜʦʢʦʣʴʥʳʝ ʩʫʜʘ, ʤʦʩʪʳ ʠ ʜʨʫʛʠʝ ʚʘʞ-

ʥʳʝ ʦʙʲʝʢʪʳ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʥʘʧʨʠʤʝʨ, ʦʙʦʨʦʥʥʦʛʦ ʟʥʘʯʝʥʠʷ. ʅʝ ʤʝʥʝʝ ʚʘʞʥʳʤ ʤʦʞ-

ʥʦ ʩʯʠʪʘʪʴ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʤʘʩʩʦ-ʛʘʙʘʨʠʪʥʳʭ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢ ʩʙʦʨʦʯʥʦ-ʤʦʥʪʘʞʥʳʭ ʠ ʩʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʳʭ ʝʜʠʥʠʮ ʪʝʭʥʠʢʠ ʧʨʠ ʧʨʦʠʟ-

ʚʦʜʩʪʚʝ ʧʦʛʨʫʟʦ-ʨʘʟʛʨʫʟʦʯʥʳʭ, ʘʚʘʨʠʡʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʭ, ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ, ʨʝʤʦʥʪʥʦ-

ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ, ʧʨʦʚʦʜʠʤʳʭ ʥʘ ʟʘʚʦʜʩʢʠʭ ʘʢʚʘʪʦʨʠʷʭ, ʘʢʚʘʪʦʨʠʷʭ ʨʝʢ, ʦʟʝʨ, ʤʦ-

ʨʝʡ. ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʨʘʙʦʪ ʤʦʞʝʪ ʙʳʪʴ 

ʜʦʩʪʠʛʥʫʪʦ ʙʣʘʛʦʜʘʨʷ ʧʨʠʤʝʥʝʥʠʶ ʧʣʘʚʫʯʠʭ ʧʦʜʲʝʤʥʳʭ ʢʨʘʥʦʚ ʙʦʣʴʰʦʡ ʛʨʫʟʦʧʦʜʲ-

ʝʤʥʦʩʪʠ ʩ ʙʦʣʴʰʠʤ ʚʳʣʝʪʦʤ ʛʨʫʟʦʚʦʡ ʩʪʨʝʣʳ [8]  

ʇʦʵʪʦʤʫ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʧʣʘʚʢʨʘʥʦʚ ʙʦʣʴʰʦʡ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ 

ʚʦʩʪʨʝʙʦʚʘʥʦ ʚʨʝʤʝʥʝʤ ʠ ʘʢʪʫʘʣʴʥʦ [9] ʊʨʝʙʦʚʘʥʠʷ ʄʦʨʩʢʦʛʦ ʈʝʛʠʩʪʨʘ, ʧʨʝʜʲʷʚʣʷʝ-

ʤʳʝ ʢ ʧʦʥʪʦʥʘʤ ʧʣʘʚʫʯʠʭ ʢʨʘʥʦʚ, ʩʚʦʜʷʪʩʷ ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʧʨʦʯʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ, 

ʧʣʘʚʫʯʝʩʪʠ ʠ ʦʩʪʦʡʯʠʚʦʩʪʠ, ʘ ʪʘʢʞʝ ʢ ʫʯʝʪʫ ʥʘʢʦʧʣʝʥʥʦʛʦ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ ʧʨʦ-

ʝʢʪʠʨʦʚʘʥʠʷ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʣʘʚʢʨʘʥʦʚ ʙʦʣʴʰʦʡ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ [10] ʎʝʣʴ ʨʘʙʦ-

ʪʳ ï ʦʧʨʝʜʝʣʠʪʴ ʦʩʪʦʡʯʠʚʦʩʪʴ ʧʣʘʚʢʨʘʥʘ ʧʦ ʢʨʠʪʝʨʠʶ ʧʦʛʦʜʳ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʝʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 58, 2018 ʛ. 
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ʈʘʩʯʝʪ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʠʭ ʢʨʠʚʳʭ 

ɻʣʘʚʥʳʝ ʨʘʟʤʝʨʝʥʠʷ ʢʦʨʧʫʩʘ ʥʝʩʘʤʦʭʦʜʥʦʛʦ ʧʣʘʚʫʯʝʛʦ ʢʨʘʥʘ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 1, 

[11] ʅʘ ʠʭ ʦʩʥʦʚʝ ʚʳʯʠʩʣʝʥʳ ʦʙʲʝʤʥʦʝ ʚʦʜʦʠʟʤʝʱʝʥʠʝ, ʵʣʝʤʝʥʪʳ ʧʣʘʚʢʨʘʥʘ ʠ ʧʦ-

ʩʪʨʦʝʥʳ ʢʨʠʚʳʝ ʵʣʝʤʝʥʪʦʚ ʧʣʘʚʫʯʝʩʪʠ (ʨʠʩ. 1). 

ʊʘʙʣʠʮʘ 1 

ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʨʧʫʩʘ ʧʣʘʚʫʯʝʛʦ ʢʨʘʥʘ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴʶ 500 ʪ 

ˉ 

ʧ/ʧ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʥʪʦʥʘ  

ʧʣʘʚʫʯʝʛʦ ʢʨʘʥʘ 

ʆʙʦʟʥʘʯʝʥʠʝ ʈʘʟʤʝʨʥʦʩʪʴ ʏʠʩʣʝʥʥʘʷ  

ʚʝʣʠʯʠʥʘ 

1 ɼʣʠʥʘ ʢʦʨʧʫʩʘ L ʤ 60,0 

2 ʐʠʨʠʥʘ ʢʦʨʧʫʩʘ B ʤ 28,0 

3 ɺʳʩʦʪʘ ʙʦʨʪʘ D ʤ 6,0 

4 ʆʩʘʜʢʘ ʩʨʝʜʥʷʷ ʨʘʙʦʯʘʷ dʩʨ ʨʘʙ ʤ 4,0 

5 ʆʩʘʜʢʘ ʩʨʝʜʥʷʷ ʧʦʨʦʞʥʝʤ dʩʨ ʧʦʨ ʤ 2,0 

6 ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʱʝʡ ʧʦʣʥʦʪʳ ʉɺ - 0,950 

7 ʂʦʵʬʬʠʮʠʝʥʪ ʧʦʣʥʦʪʳ ʚʘʪʝʨʣʠʥʠʠ a - 0,990 

8 ʂʦʵʬʬʠʮʠʝʥʪ ʧʦʣʥʦʪʳ ʰʧʘʥʛʦʫʪʘ b - 0,990 

9 ɺʝʩʦʚʦʝ ʚʦʜʦʠʟʤʝʱʝʥʠʝ ʧʦʨʦʞʥʝʤ Dʧʦʨ ʪ 3300 

10 ɺʝʩʦʚʦʝ ʚʦʜʦʠʟʤʝʱʝʥʠʝ ʚ ʨʘʙʦʯʝʤ 

ʩʦʩʪʦʷʥʠʠ 

Dʨʘʙ ʪ 6600 

11 ʇʝʨʠʦʜ ʙʦʨʪʦʚʦʡ ʢʘʯʢʠ tq ʩ 5,6 

12 ɸʧʧʣʠʢʘʪʘ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ (ʙʝʟ ʛʨʫ-

ʟʘ ʥʘ ʛʘʢʝ) 

Zg ʤ 12,0 

 

 

ʈʠʩ. 1. ɻʠʜʨʦʩʪʘʪʠʯʝʩʢʠʝ ʢʨʠʚʳʝ ʢʦʨʧʫʩʘ ʥʝʩʘʤʦʭʦʜʥʦʛʦ ʧʣʘʚʫʯʝʛʦ ʢʨʘʥʘ 

ʆʙʲʝʤʥʦʝ ʚʦʜʦʠʟʤʝʱʝʥʠʝ V, ʚʭʦʜʷʱʝʝ ʚ ʚʳʨʘʞʝʥʠʷ ʧʨʦʜʦʣʴʥʦʛʦ R ʠ ʧʦʧʝʨʝʯʥʦ-

ʛʦ r ʤʝʪʘʮʝʥʪʨʠʯʝʩʢʠʭ ʨʘʜʠʫʩʦʚ, ʜʣʷ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʧʦʥʪʦʥʘ ʢʨʘʥʘ ʚʳʯʠʩʣʝʥʦ ʢʘʢ 

ʧʨʦʠʟʚʝʜʝʥʠʝ ʝʛʦ ʜʣʠʥʳ L ʥʘ ʰʠʨʠʥʫ B ʠ ʥʘ ʦʩʘʜʢʫ T=d (V=LBT). ʇʦʩʢʦʣʴʢʫ ʚʘʪʝʨʣʠ-

ʥʠʠ ʢʦʨʧʫʩʘ ʷʚʣʷʶʪʩʷ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘʤʠ, ʪʦ ʤʦʤʝʥʪʳ ʠʥʝʨʮʠʠ ʠʭ ʧʣʦʱʘʜʝʡ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʦʩʝʡ x ʠ y, ʧʨʦʭʦʜʷʱʠʭ ʯʝʨʝʟ ʮ. ʪ. ʧʣʦʱʘʜʠ ʚʘʪʝʨʣʠʥʠʠ, ʥʘʭʦʜʷʪʩʷ ʩʦʦʪʚʝʪʩʪ-

ʚʝʥʥʦ ʠʟ ʚʳʨʘʞʝʥʠʡ [12] 



ɺ.ʅ. ʉʘʚʠʥʦʚ 
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I fx=LB
3
/12, I fy=BL

3
/12.  (1) 

ʇʦʧʝʨʝʯʥʳʡ ʠ ʧʨʦʜʦʣʴʥʳʡ ʤʝʪʘʮʝʥʪʨʠʯʝʩʢʠʝ ʨʘʜʠʫʩʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʜʝʣʝʥʠʝʤ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʦʤʝʥʪʦʚ ʠʥʝʨʮʠʠ ʧʣʦʱʘʜʝʡ ʚʘʪʝʨʣʠʥʠʡ I fx ʠ I fy, ʨʘʩʩʯʠʪʘʥʥʳʭ ʧʦ 

ʬʦʨʤʫʣʘʤ (1), ʥʘ ʦʙʲʝʤʥʦʝ ʚʦʜʦʠʟʤʝʱʝʥʠʝ V, ʪ. ʝ. 

r=I fx/V=LB
3
/12LBT=B

2
/12T, R= I fy/V=BL

3
/12LBT=L

2
/12T.   (2) 

ʄʝʪʘʮʝʥʪʨʠʯʝʩʢʠʝ ʚʳʩʦʪʳ, ʧʦʧʝʨʝʯʥʘʷ h ʠ ʧʨʦʜʦʣʴʥʘʷ H ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘʭʦ-

ʜʷʪʩʷ ʠʟ ʠʟʚʝʩʪʥʳʭ ʚʳʨʘʞʝʥʠʡ [12]: 

gc zzrh -+= ; gc zzRH -+= , (3) 

ʛʜʝ r, R ï ʧʦʧʝʨʝʯʥʳʡ ʠ ʧʨʦʜʦʣʴʥʳʡ ʤʝʪʘʮʝʥʪʨʠʯʝʩʢʠʝ ʨʘʜʠʫʩʳ ʢʦʨʧʫʩʘ, ʩʦʦʪʚʝʪʩʪ-

ʚʝʥʥʦ, ʤ;  

Zc ï ʘʧʧʣʠʢʘʪʘ ʮʝʥʪʨʘ ʚʝʣʠʯʠʥʳ ʧʦʥʪʦʥʘ, ʤ;  

Zg ï ʘʧʧʣʠʢʘʪʘ ʮ.ʪ. ʧʣʘʚʢʨʘʥʘ, ʤ. 

 

ɸʧʧʣʠʢʘʪʘ ʮʝʥʪʨʘ ʚʝʣʠʯʠʥʳ ʧʦʥʪʦʥʘ ʧʣʘʚʢʨʘʥʘ, ʠʤʝʶʱʝʛʦ ʧʨʷʤʦʫʛʦʣʴʥʫʶ ʬʦʨ-

ʤʫ, ʩʦʩʪʘʚʣʷʝʪ ʧʦʣʦʚʠʥʫ ʚʳʩʦʪʳ ʧʦʜʚʦʜʥʦʡ ʯʘʩʪʠ (zc=T/2).  

ʇʣʘʚʢʨʘʥ ʧʨʦʝʢʪʠʨʫʝʪʩʷ ʥʘ ʢʣʘʩʩ ʩʫʜʥʘ ʧʦ ʄʦʨʩʢʦʤʫ ʈʝʛʠʩʪʨʫ ʉʫʜʦʭʦʜʩʪʚʘ ʈʌ 

ʂ ʃ4 [1] IIʉʇ ï ʧʣʘʚʫʯʠʡ ʢʨʘʥ ʥʝʩʘʤʦʭʦʜʥʳʡ, ʧʦʩʪʨʦʝʥʥʳʡ ʧʦ ʇʨʘʚʠʣʘʤ ʠ ʧʦʜ ʥʘʜ-

ʟʦʨʦʤ ʈʝʛʠʩʪʨʘ, ʠʤʝʶʱʠʡ ʣʝʜʦʚʳʝ ʫʩʠʣʝʥʠʷ ʜʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʵʧʠʟʦʜʠʯʝʩʢʦʛʦ ʧʣʘʚʘ-

ʥʠʷ ʚ ʤʝʣʢʦʙʠʪʦʤ ʣʴʜʫ ʚ ʧʨʠʙʨʝʞʥʳʭ ʨʘʡʦʥʘʭ ʟʘʤʝʨʟʘʶʱʠʭ ʶʞʥʳʭ ʤʦʨʝʡ ʠ ʨʝʢ, 

ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʯʘʩʪʠ V çɼʝʣʝʥʠʝ ʥʘ ʦʪʩʝʢʠè, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʣʘʚʫʯʠʡ 

ʢʨʘʥ ʦʩʪʘʝʪʩʷ ʥʘ ʧʣʘʚʫ ʚ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ ʨʘʚʥʦʚʝʩʠʷ ʧʨʠ ʟʘʪʦʧʣʝʥʠʠ 

ʦʜʥʦʛʦ ʦʪʩʝʢʘ. 

ʈʘʡʦʥ ʧʣʘʚʘʥʠʷ ʧʣʘʚʢʨʘʥʘ ʩʦʛʣʘʩʥʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʈʦʩʩʠʡʩʢʦʛʦ ʄʦʨʩʢʦʛʦ ʈʝʛʠʩʪ-

ʨʘ ʩʫʜʦʭʦʜʩʪʚʘ ʦʧʨʝʜʝʣʝʥ ʢʘʢ II ʉʇ ï ʧʣʘʚʘʥʠʝ ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʷʭ, ʘ ʪʘʢʞʝ ʚ 

ʤʦʨʩʢʠʭ ʨʘʡʦʥʘʭ ʥʘ ʚʦʣʥʝʥʠʠ ʥʝ ʙʦʣʝʝ 6 ʙʘʣʣʦʚ ʠ ʩ ʫʜʘʣʝʥʠʝʤ ʦʪ ʤʝʩʪʘ ʫʙʝʞʠʱʘ: 

ï ʚ ʦʪʢʨʳʪʳʭ ʤʦʨʷʭ ʜʦ 50 ʤʠʣʴ, ʩ ʜʦʧʫʩʪʠʤʳʤ ʨʘʩʩʪʦʷʥʠʝʤ ʤʝʞʜʫ ʜʚʫʤʷ ʤʝʩʪʘʤʠ 

ʫʙʝʞʠʱʘ ʜʦ 100 ʤʠʣʴ; 

ï ʚ ʟʘʢʨʳʪʳʭ ʤʦʨʷʭ ʜʦ 100 ʤʠʣʴ, ʩ ʜʦʧʫʩʪʠʤʳʤ ʨʘʩʩʪʦʷʥʠʝʤ ʤʝʞʜʫ ʜʚʫʤʷ ʤʝʩʪʘ-

ʤʠ ʫʙʝʞʠʱʘ ʜʦ 200 ʤʠʣʴ. 

ʇʨʘʚʠʣʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ [13] ʫʩʪʘʥʘʚʣʠʚʘʶʪ, ʯʪʦ ʦʩʪʦʡʯʠʚʦʩʪʴ ʧʣʘʚʫʯʝʛʦ ʢʨʘʥʘ 

ʧʦ ʢʨʠʪʝʨʠʶ ʧʦʛʦʜʳ ʂ ʙʫʜʝʪ ʜʦʩʪʘʪʦʯʥʦʡ, ʝʩʣʠ ʫʛʦʣ ʢʨʝʥʘ ʦʪ ʩʦʚʤʝʩʪʥʦʛʦ ʜʝʡʩʪʚʠʷ 

ʥʘʯʘʣʴʥʦʛʦ ʢʨʝʥʷʱʝʛʦ ʤʦʤʝʥʪʘ (ʦʪ ʛʨʫʟʘ ʥʘ ʛʘʢʝ ʠʣʠ ʧʨʦʪʠʚʦʚʝʩʘ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʛʨʫ-

ʟʘ ʠ ʪ.ʧ.), ʩʪʘʪʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʚʝʪʨʘ ʠ ʢʘʯʢʠ ʥʝ ʧʨʝʚʳʰʘʶʪ ʫʛʣʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʙʝʩ-

ʧʝʯʠʚʘʝʪʩʷ ʥʘʜʝʞʥʘʷ ʨʘʙʦʪʘ ʢʨʘʥʘ, ʠʣʠ ʫʛʣʘ ʧʨʠ ʢʦʪʦʨʦʤ ʢʨʦʤʢʘ ʧʘʣʫʙʳ ʚʭʦʜʠʪ ʚ 

ʚʦʜʫ ʠʣʠ ʩʝʨʝʜʠʥʘ ʩʢʫʣʳ ʤʠʜʝʣʴ-ʰʧʘʥʛʦʫʪʘ ʚʳʭʦʜʠʪ ʠʟ ʚʦʜʳ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, 

ʢʦʪʦʨʳʡ ʠʟ ʥʠʭ ʤʝʥʴʰʝ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʨʘʙʦʪʘ ʧʣʘʚʢʨʘʥʘ ʥʘ ʚʦʣʥʝʥʠʠ ʥʝ ʧʨʝʜʫ-

ʩʤʦʪʨʝʥʘ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʦʩʪʦʡʯʠʚʦʩʪʴ ʧʣʘʚʢʨʘʥʘ ʚ ʥʝʨʘʙʦʯʝʤ ʩʦʩʪʦʷʥʠʠ (ʦʪʩʪʦʡ ʚ 

ʧʦʨʪʫ ʩ ʥʝʨʘʙʦʪʘʶʱʠʤʠ ʤʝʭʘʥʠʟʤʘʤʠ) ʜʣʷ ʥʘʠʭʫʜʰʝʛʦ ʚ ʦʪʥʦʰʝʥʠʠ ʦʩʪʦʡʯʠʚʦʩʪʠ 

ʩʣʫʯʘʷ ʟʘʛʨʫʟʢʠ ï ʙʝʟ ʛʨʫʟʘ ʥʘ ʛʘʢʝ ʧʨʠ ʩʘʤʦʤ ʚʳʩʦʢʦʤ ʧʦʣʦʞʝʥʠʠ ʩʪʨʝʣʳ, ʩ 10% ʟʘ-

ʧʘʩʦʚ ʙʝʟ ʞʠʜʢʦʛʦ ʙʘʣʣʘʩʪʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʦʩʪʦʡʯʠʚʦʩʪʴ ʧʣʘʚʢʨʘʥʘ ʧʦ ʢʨʠʪʝʨʠʶ ʧʦ-

ʛʦʜʳ ʂ = b/a ʙʫʜʝʪ ʜʦʩʪʘʪʦʯʥʦʡ, ʝʩʣʠ ʧʣʦʱʘʜʴ b ʨʘʚʥʘ ʠʣʠ ʙʦʣʴʰʝ ʧʣʦʱʘʜʠ a, ʪ.ʝ.  

ʂ ² 1,0. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʂ ʚʳʧʦʣʥʠʤ ʪʨʝʙʫʝʤʳʝ ʨʘʩʯʝʪʳ. 

ʈʘʩʯʝʪ ʧʘʨʫʩʥʦʩʪʠ ʧʣʘʚʢʨʘʥʘ 

ʇʣʦʱʘʜʴ ʧʘʨʫʩʥʦʩʪʠ ɸv ʠ ʚʦʟʚʳʰʝʥʠʝ ʮʝʥʪʨʘ ʧʘʨʫʩʥʦʩʪʠ Zv ʥʘʜ ʧʣʦʩʢʦʩʪʴʶ ʚʘ-

ʪʝʨʣʠʥʠʠ ʦʧʨʝʜʝʣʠʤ ʚ ʪʘʙʣʠʯʥʦʡ ʬʦʨʤʝ (ʪʘʙʣ. 2). ʇʨʠ ʨʘʩʯʝʪʝ ʧʣʦʱʘʜʠ ʧʘʨʫʩʥʦʩʪʠ 

ʠʩʧʦʣʴʟʫʝʤ ʵʩʢʠʟ ʦʙʱʝʛʦ ʚʠʜʘ ʧʣʘʚʫʯʝʛʦ ʢʨʘʥʘ (ʨʠʩ. 2). 

ʈʘʩʯʝʪʥʳʝ ʧʣʝʯʠ ʧʘʨʫʩʥʦʩʪʠ Zv ʠ Z
1
v ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ (4.1.5.2-1), 

(4.1.5.2-2) [4] ʠ ʜʘʥʥʳʤ ʪʘʙʣ. 2: 
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ï ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʚʝʪʨʘ 

439
1601

63078
,

Ank

zAnk
Z

viii

ivvii

v ==
S

S
=  ʤ;   (4) 

ï ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʰʢʚʘʣʘ 

435
1363

481931 ,
Ak

zAk
Z

vii

ivvi

v ==
S

S
=  ʤ,   (5) 

ʛʜʝ i ï ʥʦʤʝʨ ʵʣʝʤʝʥʪʘ ʧʘʨʫʩʥʦʩʪʠ Avi;  

zvi ï ʚʦʟʚʳʰʝʥʠʝ ʥʘʜ ʚʘʪʝʨʣʠʥʠʝʡ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʧʣʦʱʘʜʠ ʵʣʝʤʝʥʪʘ Avi, ʤ;  

ki ï ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʦʙʪʝʢʘʥʠʷ ʵʣʝʤʝʥʪʘ Avi;  

ni ï ʢʦʵʬʬʠʮʠʝʥʪ ʟʦʥʳ ʜʣʷ ʵʣʝʤʝʥʪʘ Avi. 

ʊʘʙʣʠʮʘ 2 

ʈʘʩʯʝʪ ʧʨʠʚʝʜʝʥʥʦʡ ʧʣʦʱʘʜʠ ʧʘʨʫʩʥʦʩʪʠ ɸv ʠ ʚʦʟʚʳʰʝʥʠʷ ʮʝʥʪʨʘ  

ʧʘʨʫʩʥʦʩʪʠ Zv ʥʘʜ ʧʣʦʩʢʦʩʪʴʶ ʚʘʪʝʨʣʠʥʠʠ ʧʨʠ ʢʨʝʥʝ ʧʣʘʚʢʨʘʥʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʵʣʝʤʝʥʪʘ ʥʘʜ-

ʚʦʜʥʦʡ ʯʘʩʪʠ 

ʧ/ʢ 

ʇʣʦʱʘʜʴ 

ʧʘʨʫʩʥʦʩʪʠ 

ʵʣʝʤʝʥʪʘ  

ɸvi, ʤ
2 

ɸʵʨʦʜʠʥʘʤʠʯʝʩʢʠʡ 

ʢʦʵʬʬʠʮʠʝʥʪ ʬʦʨ-

ʤʳ ʦʙʪʝʢʘʥʠʷ, ki 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʟʦʥʳ, ni 

ɺʦʟʚʳʰʝʥʠʝ 

ʮʝʥʪʨʘ ʧʘʨʫʩ-

ʥʦʩʪʠ ʥʘʜ  

WL, Zvi,ʤ 

ʉʪʘʪʠʯʝʩʢʠʡ 

ʤʦʤʝʥʪ 

ʧʣʦʱʘʜʠ,  

kiniAviZvi ʤ
3 

ʅʘʜʚʦʜʥʳʡ 

ʙʦʨʪ (ʊʩʨ=2ʤ) 

240 1,2 1,0 2,0 576 

ʅʘʜʩʪʨʦʡʢʘ 

ʧʝʨʚʦʛʦ ʷʨʫʩʘ 

90 1,2 1,0 7,0 756 

ʅʘʜʩʪʨʦʡʢʘ 

ʚʪʦʨʦʛʦ ʷʨʫʩʘ 

15 1,2 1,0 11,5 207 

ʆʧʦʨʘ ʩʪʨʝʣʳ 

ʠ ʢʘʯʘʶʱʝʡʩʷ 

ʩʪʦʡʢʠ 

12 1,4 1,0 7,0 117,6 

ʉʪʘʮʠʦʥʘʨʥʘʷ 

ʢʦʨʤʦʚʘʷ ʦʧʦ-

ʨʘ ʜʣʷ ʣʝʙʝʜʦʢ 

35 1,4 1,0 7,5 367,5 

ʃʝʙʝʜʢʠ ʥʘ 

ʧʘʣʫʙʝ 

58 1,4 1,0 6,0 487,2 

ʂʨʘʥʳ ʧʘʣʫʙ-

ʥʳʝ 

48 1,3 1,0 12,0 748,8 

ʂʘʯʘʶʱʘʷʩʷ 

ʩʪʦʡʢʘ 

92 1,2 1,2 32,0 4239,4 

ɻʨʫʟʦʚʘʷ ʩʪʨʝ-

ʣʘ ʢʨʘʥʘ 

360 1,2 1,37 70,0 41429 

ʌʫʥʜʘʤʝʥʪ 

ʩʪʨʝʣʳ 

25 1,2 1,0 7,5 225 

ʊʨʦʩʘ 140 1,0 1,3 60,0 10920 

ʉʫʤʤʘ 1560  60074 

2% ʦʪ Sɸvi ʥʘ 

ʥʝʫʯʪʝʥʥʳʝ 

ʧʣʦʱʘʜʠ ʠ 5% 

ʦʪ SkiniAviZvi 

1601  63078 

ɺʩʝʛʦ 1601 Zv= 39,4 63078 



ɺ.ʅ. ʉʘʚʠʥʦʚ 
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ʈʘʩʯʝʪ ʦʩʪʦʡʯʠʚʦʩʪʠ ʧʣʘʚʢʨʘʥʘ 

ʇʦʩʢʦʣʴʢʫ ʧʣʘʚʢʨʘʥ ʥʝ ʨʘʙʦʪʘʝʪ ʥʘ ʚʦʣʥʝʥʠʠ, ʪʦ ʘʤʧʣʠʪʫʜʘ ʢʘʯʢʠ ʥʝ ʦʧʨʝʜʝʣʷʝʪ-

ʩʷ. ɺʳʙʦʨ ʬʦʨʤʫʣʳ ʢʨʝʥʷʱʝʛʦ ʤʦʤʝʥʪʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʨʠʪʠʯʝʩʢʦʛʦ 

ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ Gʢʨ, ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʧʦ ʬʦʨʤʫʣʝ (4.1.8.4), [13] 

( )[ ]{ }
( )[ ]{ } 641810337097301340228950439340435

340340 231

1

ʢʨ

,,/,,,,,/,,,

f/fCf,BdC/Z,ZG Bvv

=-ÖÖ-ÖÖÖ-=

=---=
;   (6) 

ʛʜʝ ʢʦʵʬʬʠʮʠʝʥʪ ʉ=1,0, ʘ ʢʦʵʬʬʠʮʠʝʥʪʳ f1=3,97, f2=0,6, f3=0,027 ʧʨʠʥʷʪʳ ʩʦʛʣʘʩʥʦ 

ʪʘʙʣ. 4.1.8.4-1, 4.1.8.4-2, [13] ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʘʨʘʤʝʪʨʦʚ ʈ, ʈ
2
 ʠ ʫʛʣʘ q0, ʧʨʠʥʷ-

ʪʦʛʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʫʣʶ ʛʨʘʜʫʩʦʚ;  

ʉɺ ï ʢʦʵʬʬʠʮʠʝʥʪ ʦʙʱʝʡ ʧʦʣʥʦʪʳ;  

ɺ ï ʰʠʨʠʥʘ ʧʦʥʪʦʥʘ;  

d ï ʦʩʘʜʢʘ ʧʣʘʚʢʨʘʥʘ. 

 
ʈʠʩ. 2. ʕʩʢʠʟ ʧʣʦʱʘʜʠ ʧʘʨʫʩʥʦʩʪʠ ʧʣʘʚʫʯʝʛʦ ʢʨʘʥʘ 

ʇʘʨʘʤʝʪʨ ʈ = 3,8 ʧʨʠʥʠʤʘʣʩʷ ʧʦ ʪʘʙʣ. 4.1.6.2.3-1 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʯʝʥʠʷ ʚʳ-

ʨʘʞʝʥʠʷ  

344,
BdC

dz

B

m =
-

,   (7) 

ʛʜʝ ʘʧʧʣʠʢʘʪʘ ʤʝʪʘʮʝʥʪʨʘ 67,33=mz  ʤ; ʘʧʧʣʠʢʘʪʘ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ 12=gz  ʤ; ʧʦ-

ʧʝʨʝʯʥʳʡ ʤʝʪʘʮʝʥʪʨʠʯʝʩʢʠʡ ʨʘʜʠʫʩ 6732
12

2

0 ,
d

B
r ==  ʤ; ʧʦʧʝʨʝʯʥʘʷ ʤʝʪʘʮʝʥʪʨʠʯʝ-

ʩʢʘʷ ʚʳʩʦʪʘ 672100 ,zzrh gc =-+=  ʤ. 
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ɺʳʙʦʨ ʨʘʩʯʝʪʥʦʡ ʬʦʨʤʫʣʳ ʢʨʝʥʷʱʝʛʦ ʤʦʤʝʥʪʘ Mv ʩʚʷʟʘʥ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʧʘʨʘ-

ʤʝʪʨʘ G, ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (4.1.6.2.3-2), [13] 

371
228950

212
,

,BdC

dz
G

B

g
=

ÖÖ

-
=

-
= .   (8) 

ʇʨʦʚʝʨʷʝʪʩʷ ʫʩʣʦʚʠʝ ʢʨ90 G,G¢ . ɼʘʥʥʦʝ ʫʩʣʦʚʠʝ ʚʳʧʦʣʥʷʝʪʩʷ. ʆʥʦ ʭʘʨʘʢʪʝʨʥʦ 

ʜʣʷ ʧʦʥʪʦʥʥʳʭ ʧʣʘʚʫʯʠʭ ʢʨʘʥʦʚ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʢʨʝʥʷʱʠʡ ʤʦʤʝʥʪ ʄv ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʧʦ ʬʦʨʤʫʣʝ (4.1.8.5.1), [13] 

 ʤ.ʢʅ229971601)228950973439(35060

)(60 1

=ÖÖÖ+Ö

=S+=

,,,,,

AnkBdCfzq,M viiiBvv
 (9) 

ʋʛʦʣ ʢʨʝʥʘ ʧʣʘʚʫʯʝʛʦ ʢʨʘʥʘ ʦʪ ʩʦʚʤʝʩʪʥʦʛʦ ʜʝʡʩʪʚʠʷ ʥʘʯʘʣʴʥʦʛʦ ʢʨʝʥʷʱʝʛʦ ʤʦ-

ʤʝʥʪʘ, ʩʪʘʪʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʚʝʪʨʘ ʠ ʢʘʯʢʠ ʙʫʜʝʪ ʨʘʚʝʥ 

qd2 = q0 + qs + qr = 1,9̄ ,   (10) 

ʛʜʝ, ʚ ʦʪʩʫʪʩʪʚʠʠ ʢʘʯʢʠ, ʫʛʦʣ qr=0 ,̄ ʘ q0, qs ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ: 

q0= ¯=
Ö

0
357

0h

y, g
   qs ,91

6721330081,9

229973,573,57

0

¯=
ÖÖ

Ö
=

ÖDÖ

Ö
= ,

,hg

M v    (11) 

ʛʜʝ 0=gy , ʤ ï ʦʨʜʠʥʘʪʘ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʧʣʘʚʢʨʘʥʘ;  

819,g= , ʤ/c ï ʫʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ;  

3300=D , ʪ ï ʚʝʩʦʚʦʝ ʚʦʜʦʠʟʤʝʱʝʥʠʝ ʧʣʘʚʢʨʘʥʘ;  

0h =21,67, ʤ ï ʧʦʧʝʨʝʯʥʘʷ ʤʝʪʘʮʝʥʪʨʠʯʝʩʢʘʷ ʚʳʩʦʪʘ. 

 

ʆʩʪʦʡʯʠʚʦʩʪʴ ʧʣʘʚʫʯʝʛʦ ʢʨʘʥʘ ʚ ʥʝʨʘʙʦʯʝʤ ʩʦʩʪʦʷʥʠʠ ʩʯʠʪʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦʡ, ʝʩ-

ʣʠ ʧʨʠ ʩʣʫʯʘʝ ʟʘʛʨʫʟʢʠ ʩʦʛʣʘʩʥʦ ʧʫʥʢʪʘ 4.1.3.1.2, [13] ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʢʘʯʢʠ (¯=Q 0r ) 

ʤʦʤʝʥʪ, ʦʧʨʦʢʠʜʳʚʘʶʱʠʡ ʧʣʘʚʢʨʘʥ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʚ 1,5 ʨʘʟʘ ʧʨʝʚʳʰʘʝʪ ʢʨʝʥʷʱʠʡ 

ʤʦʤʝʥʪ. ʇʣʝʯʦ ʢʨʝʥʷʱʝʛʦ ʤʦʤʝʥʪʘ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʚʝʪʨʘ lw1 ʚʳʯʠʩʣʷʝʪʩʷ 

ʧʦ ʬʦʨʤʫʣʝ 

ʤ  0,71
1000

1 =
ÖD

=
ÖDÖ

ÖÖ
= nn

g

ʄ

g

zɸp
l vv
w .  (12) 

ʇʣʝʯʦ ʢʨʝʥʷʱʝʛʦ ʤʦʤʝʥʪʘ ʧʨʠ ʰʢʚʘʣʴʥʦʤ ʚʝʪʨʝ lw2 ʦʧʨʝʜʝʣʠʪʩʷ ʢʘʢ 

lw2=1,5 lw1=1,10 ʤ.    (13) 

ʇʦʩʪʨʦʠʤ ʜʠʘʛʨʘʤʤʫ ʧʣʝʯ ʩʪʘʪʠʯʝʩʢʦʡ ʦʩʪʦʡʯʠʚʦʩʪʠ ʧʣʘʚʫʯʝʛʦ ʢʨʘʥʘ ʧʨʠ ʢʨʝʥʝ 

(ʨʠʩ. 3), ʨʘʩʩʯʠʪʘʥʥʫʶ ʜʣʷ ʧʦʥʪʦʥʘ ʩʠʜʷʱʝʛʦ ʧʨʷʤʦ ʠ ʥʘ ʨʦʚʥʳʡ ʢʠʣʴ (q=0  ̄ʠ j=0 )̄. 

ʆʥʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʩʪʦʡʯʠʚʦʩʪʴ ʧʣʘʚʫʯʝʛʦ ʢʨʘʥʘ ʧʦ ʢʨʠʪʝʨʠʶ ʧʦʛʦʜʳ, ʠʩʧʳʪʳ-

ʚʘʶʱʝʛʦ ʥʘʛʨʫʟʢʫ ʢʘʢ ʦʪ ʜʝʡʩʪʚʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʚʝʪʨʘ, ʪʘʢ ʠ ʦʪ ʜʝʡʩʪʚʠʷ ʰʢʚʘʣʴʥʦʛʦ 

ʚʝʪʨʘ, ʨʘʩʩʯʠʪʘʥʥʫʶ ʧʦ ʥʦʨʤʘʤ ʟʘʜʘʥʥʦʛʦ ʨʘʡʦʥʘ ʧʣʘʚʘʥʠʷ, ʚ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ 

ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʜʦʩʪʘʪʦʯʥʦʡ. ʆʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʧʣʦʱʘʜʠ ʧʦʜ ʢʨʠʚʦʡ ʜʠʘʛʨʘʤ-

ʤʳ b ʠ ʥʘʜ ʵʪʦʡ ʢʨʠʚʦʡ a, ʪ.ʝ. ʚʳʧʦʣʥʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʝ ʫʩʣʦʚʠʝ ʜʦʩʪʘʪʦʯʥʦʩʪʠ ʦʩ-

ʪʦʡʯʠʚʦʩʪʠ ʧʦ ʢʨʠʪʝʨʠʶ ʧʦʛʦʜʳ ï a/bK² . ɺ ʟʘʢʣʶʯʝʥʠʠ, ʧʦ ʠʪʦʛʘʤ ʚʳʧʦʣʥʝʥʥʦʡ 

ʨʘʙʦʪʳ, ʧʨʠʚʝʜʝʥʳ ʢʨʘʪʢʠʝ ʚʳʚʦʜʳ. 



ɺ.ʅ. ʉʘʚʠʥʦʚ 
ʆʩʪʦʡʯʠʚʦʩʪʴ ʥʝʩʘʤʦʭʦʜʥʦʛʦ ʧʣʘʚʫʯʝʛʦ ʢʨʘʥʘ ʩ ʥʝʧʦʚʦʨʦʪʥʳʤ ʛʨʫʟʦʧʦʜʲʝʤʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ 
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ʈʠʩ. 3. ɼʠʘʛʨʘʤʤʘ ʧʣʝʯ ʩʪʘʪʠʯʝʩʢʦʡ ʦʩʪʦʡʯʠʚʦʩʪʠ ʧʨʠ ʢʨʝʥʝ ʧʣʘʚʫʯʝʛʦ ʢʨʘʥʘ:  

I(q) ï ʜʠʘʛʨʘʤʤʘ; lw1 ï ʧʣʝʯʦ ʢʨʝʥʷʱʝʛʦ ʤʦʤʝʥʪʘ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʧʦʩʪʦʷʥʥʦʛʦ  

ʚʝʪʨʘ; lw2 ï ʧʣʝʯʦ ʢʨʝʥʷʱʝʛʦ ʤʦʤʝʥʪʘ ʧʨʠ ʰʢʚʘʣʴʥʦʤ ʚʝʪʨʝ; qs ï ʫʛʦʣ ʢʨʝʥʘ  

ʧʦʥʪʦʥʥʦʛʦ ʧʣʘʚʢʨʘʥʘ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʢʨʝʥʷʱʝʛʦ ʤʦʤʝʥʪʘ ʦʪ ʧʦʩʪʦʷʥʥʦʛʦ  

ʚʝʪʨʘ; qd ï ʫʛʦʣ ʚʭʦʜʘ ʧʘʣʫʙʳ ʚ ʚʦʜʫ; qw2 ï ʫʛʦʣ ʢʨʝʥʘ ʧʣʘʚʢʨʘʥʘ ʦʪ ʢʨʝʥʷʱʝʛʦ  

ʤʦʤʝʥʪʘ ʧʨʠ ʰʢʚʘʣʴʥʦʤ ʚʝʪʨʝ; qu ï ʫʛʦʣ ʟʘʢʘʪʘ ʜʠʘʛʨʘʤʤʳ; a, b ï ʩʨʘʚʥʠʚʘʝʤʳʝ 

 ʧʣʦʱʘʜʠ ʥʘʜ ʠ ʧʦʜ ʢʨʠʚʦʡ ʜʠʘʛʨʘʤʤʳ ʩʪʘʪʠʯʝʩʢʦʡ ʦʩʪʦʡʯʠʚʦʩʪʠ 

ɿʘʢʣʶʯʝʥʠʝ 

ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʦʩʪʦʡʯʠʚʦʩʪʠ ʥʝʩʘʤʦʭʦʜʥʦʛʦ ʧʣʘʚʢʨʘʥʘ ʩ ʥʝʧʦʚʦʨʦʪʥʳʤ ʛʨʫ-

ʟʦʧʦʜʲʝʤʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚʳʯʠʩʣʝʥʥʳʝ ʵʣʝʤʝʥʪʳ ʠ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʠ ʝʛʦ ʢʦʨʧʫʩʘ. ɼʣʷ ʨʘʩʯʝʪʘ ʥʘʯʘʣʴʥʦʡ ʧʦʧʝʨʝʯʥʦʡ ʦʩʪʦʡʯʠʚʦʩʪʠ ʧʣʘʚʫʯʝʛʦ 

ʢʨʘʥʘ ʧʦ ʢʨʠʪʝʨʠʶ ʧʦʛʦʜʳ ʂ ʦʧʨʝʜʝʣʝʥʳ ʧʣʦʱʘʜʴ ʧʘʨʫʩʥʦʩʪʠ, ʧʣʝʯʠ ʧʘʨʫʩʥʦʩʪʠ ʦʪ 

ʚʦʟʜʝʡʩʪʚʠʷ ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʚʝʪʨʘ ʠ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʰʢʚʘʣʘ. ʋʯʪʝʥʦ, ʯʪʦ ʢʨʘʥ ʥʝ 

ʨʘʙʦʪʘʝʪ ʥʘ ʚʦʣʥʝʥʠʠ. ʇʦʣʫʯʝʥʦ: ʢʨʝʥʷʱʠʡ ʤʦʤʝʥʪ Mv = 22997 ʢʅ ʤ; ʩʪʘʪʠʯʝʩʢʠʡ 

ʫʛʦʣ ʢʨʝʥʘ qs=1,9̄ ; ʧʣʝʯʠ ʢʨʝʥʷʱʠʭ ʤʦʤʝʥʪʦʚ lw1=0,71 ʤ ʠ lw2=1,10 ʤ; ʫʛʦʣ ʢʨʝʥʘ ʧʨʠ 

ʰʢʚʘʣʴʥʦʤ ʚʝʪʨʝ qw2=2,9̄ . 

ɼʠʘʛʨʘʤʤʘ ʧʣʝʯ ʩʪʘʪʠʯʝʩʢʦʡ ʦʩʪʦʡʯʠʚʦʩʪʠ (ʨʠʩ. 3) ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʦʣʫʯʝʥʥʳʝ ʨʝ-

ʟʫʣʴʪʘʪʳ. ɿʜʝʩʴ ʧʣʦʱʘʜʴ b ʦʛʨʘʥʠʯʝʥʘ ʛʨʘʬʠʢʦʤ l(q) ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʠʭ ʧʣʝʯ, ʛʦʨʠ-

ʟʦʥʪʘʣʴʥʦʡ ʧʨʷʤʦʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʨʝʥʷʱʝʤʫ ʧʣʝʯʫ lw2 ʠ ʫʛʣʦʤ ʢʨʝʥʘ qd=8 ,̄ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʝʤʫ ʫʛʣʫ ʚʭʦʜʘ ʧʘʣʫʙʳ ʚ ʚʦʜʫ. ʇʣʦʱʘʜʴ a ʦʛʨʘʥʠʯʝʥʘ ʢʨʠʚʦʡ ʚʦʩʩʪʘʥʘʚʣʠ-

ʚʘʶʱʠʭ ʧʣʝʯ l(q), ʧʨʷʤʦʡ lw2 ʠ ʫʛʣʦʤ ʢʨʝʥʘ qw2 ʧʣʘʚʢʨʘʥʘ ʦʪ ʢʨʝʥʷʱʝʛʦ ʤʦʤʝʥʪʘ ʧʨʠ 

ʰʢʚʘʣʴʥʦʤ ʚʝʪʨʝ. ʊʘʢ ʢʘʢ ʢʨʠʪʝʨʠʡ ʧʦʛʦʜʳ K>b/a, ʪʦ ʦʩʪʦʡʯʠʚʦʩʪʴ ʤʦʞʥʦ ʧʨʠʟʥʘʪʴ 

ʜʦʩʪʘʪʦʯʥʦʡ. 
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terion of weather. 

 

Heavy-duty floating cranes Design and construction is carried out to achieve increased effi-

ciency of loading, unloading, rescue, repair and construction work in the offshore drilling 

rigs construction, such as self-lifting floating drilling rigs (SPBU) and semi-submersible 

floating drilling rigs (PPBU), in factory areas, the river waters (in the bridges construction 

o), lakes, seas, as well as participation in other technological operations. The floating cranes 

work often occurs in adverse hydrometeorological conditions. Therefore, when designing a 

floating crane, it is necessary to check its stability by the weather criterion , and in the most 

unfavorable working or non-working state for various cases of a floating crane loading. The 

purpose of the work is to determine the floating crane stability by the weather criterion for 

the early stage of its design. On the performed calculations basis, the shoulders static stabil-

ity diagram was constructed, confirming its sufficiency. 
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ʬʠʣʠʘʣʘ ʌʝʜʝʨʘʣʴʥʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ çʈʦʩʩʠʡʩʢʠʡ ʈʝʯʥʦʡ ʈʝʛʠʩʪʨè,  

603005, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ɺʝʨʭʥʝʚʦʣʞʩʢʘʷ ʥʘʙʝʨʝʞʥʘʷ, 8/59 

ʆ ɺʓɹʆʈɽ ʗʂʆʈʅʆɻʆ ʉʅɸɹɾɽʅʀʗ  

ʉʋɼʆɺ ɺʅʋʊʈɽʅʅɽɻʆ ʇʃɸɺɸʅʀʗ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʷʢʦʨʥʦʝ ʩʥʘʙʞʝʥʠʝ, ʇʨʘʚʠʣʘ ʈʈʈ, ʈʝʟʦʣʶʮʠʷ ˉ61, ʩʪʘʥʜʘʨʪ ES-

TRIN, ʧʨʘʚʠʣʘ DNV GL, ʩʫʜʘ ʚʥʫʪʨʝʥʥʝʛʦ ʧʣʘʚʘʥʠʷ, ʝʚʨʦʧʝʡʩʢʠʝ ʧʨʝʜʧʠʩʘʥʠʷ, ɺɺʇ 

ʈʌ, ɽɺɺʇ, ʫʩʣʦʚʥʘʷ ʜʝʨʞʘʱʘʷ ʤʘʩʩʘ ʷʢʦʨʝʡ. 

 

ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʧʦ ʚʳʙʦʨʫ ʷʢʦʨʥʦʛʦ ʩʥʘʙʞʝʥʠʷ 

ʩʫʜʦʚ ʚʥʫʪʨʝʥʥʝʛʦ ʧʣʘʚʘʥʠʷ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ ʠ ʨʘʟʤʝʨʝʥʠʡ ʧʦ ʇʨʘʚʠʣʘʤ ʈʦʩʩʠʡʩʢʦʛʦ 

ʈʝʯʥʦʛʦ ʈʝʛʠʩʪʨʘ (ʜʘʣʝʝ ï ʇʨʘʚʠʣʘʤ ʈʈʈ) ʠ ʝʚʨʦʧʝʡʩʢʠʤ ʧʨʝʜʧʠʩʘʥʠʷʤ ï ʈʝʟʦʣʶʮʠʷ 

 ̄61 ɽʚʨʦʧʝʡʩʢʦʡ ʕʢʦʥʦʤʠʯʝʩʢʦʡ ʢʦʤʠʩʩʠʠ ʆʨʛʘʥʠʟʘʮʠʠ ʆʙʲʝʜʠʥʝʥʥʳʭ ʅʘʮʠʡ çʈʝ-

ʢʦʤʝʥʜʘʮʠʠ, ʢʘʩʘʶʱʠʝʩʷ ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʥʘ ʝʚʨʦʧʝʡʩʢʦʤ ʫʨʦʚʥʝ ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʝʜʧʠ-

ʩʘʥʠʡ, ʧʨʠʤʝʥʠʤʳʭ ʢ ʩʫʜʘʤ ʚʥʫʪʨʝʥʥʝʛʦ ʧʣʘʚʘʥʠʷè, ɼʠʨʝʢʪʠʚʘ (ɽʉ) 2016/1629 ɽʚʨʦ-

ʧʝʡʩʢʦʛʦ ʧʘʨʣʘʤʝʥʪʘ ʠ ʉʦʚʝʪʘ ʦʪ 14 ʩʝʥʪʷʙʨʷ 2016 ʛʦʜʘ ʠ ɽʚʨʦʧʝʡʩʢʠʡ ʩʪʘʥʜʘʨʪ, 

ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʡ ʪʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʜʣʷ ʩʫʜʦʚ ʚʥʫʪʨʝʥʥʝʛʦ ʧʣʘʚʘʥʠʷ (ʩʪʘʥ-

ʜʘʨʪ ES-TRIN) ʠʟʜʘʥʠʷ 2019/1, ʘ ʪʘʢʞʝ ʩʦʚʤʝʩʪʥʳʝ ʧʨʘʚʠʣʘ ʅʦʨʚʝʞʩʢʦʛʦ ɺʝʨʠʪʘʩʘ 

ʠ ɻʝʨʤʘʥʩʢʦʛʦ ʃʣʦʡʜʘ ʜʣʷ ʩʫʜʦʚ ʚʥʫʪʨʝʥʥʝʛʦ ʧʣʘʚʘʥʠʷ ʠʟʜʘʥʠʷ 2018 ʛ. (ʜʘʣʝʝ ʧʨʘʚʠʣʘ 

DNV GL). ʈʘʙʦʪʘ ʧʦ ʩʦʧʦʩʪʘʚʣʝʥʠʶ ʨʝʛʣʘʤʝʥʪʠʨʫʝʤʦʛʦ ʧʦ ʨʘʟʣʠʯʥʳʤ ʤʝʪʦʜʠʢʘʤ 

ʷʢʦʨʥʦʛʦ ʩʥʘʙʞʝʥʠʷ ʩʫʜʦʚ ʚʥʫʪʨʝʥʥʝʛʦ ʧʣʘʚʘʥʠʷ ʘʢʪʫʘʣʴʥʘ ʚʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʠʤʝʶʪʩʷ 

ʩʣʫʯʘʠ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʷʢʦʨʥʦʛʦ ʩʥʘʙʞʝʥʠʷ ʨʦʩʩʠʡʩʢʠʭ ʩʫʜʦʚ, ʚʳʭʦʜʷʱʠʭ ʥʘ ʚʥʫʪ-

ʨʝʥʥʠʝ ʚʦʜʥʳʝ ʧʫʪʠ ɽʉ, ʝʚʨʦʧʝʡʩʢʠʤ ʧʨʝʜʧʠʩʘʥʠʷʤ, ʘ ʪʘʢʞʝ ʩʣʫʯʘʠ ʥʝʦʙʦʩʥʦʚʘʥʥʦʛʦ 

ʟʘʚʳʰʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʇʨʘʚʠʣ ʈʈʈ ʧʦ ʷʢʦʨʥʦʤʫ ʩʥʘʙʞʝʥʠʶ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʚʦʜʦ-

ʠʟʤʝʱʘʶʱʠʤ ʩʫʜʘʤ ʩ ʤʘʪʝʨʠʘʣʦʤ ʢʦʨʧʫʩʘ, ʦʪʣʠʯʥʳʤ ʦʪ ʩʪʘʣʠ. ʉʦʧʦʩʪʘʚʣʷʝʤʘʷ 

ʤʘʩʩʘ ʷʢʦʨʝʡ ʦʧʨʝʜʝʣʷʣʘʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʫʥʢʪʦʤ 3.2.1 ʯʘʩʪʠ V ʇʂʇʉ ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʠ ʧʫʥʢʪʘʤʠ 1ï6 ʩʪʘʪʴʠ 13.01 ʩʪʘʥʜʘʨʪʘ ES-TRIN (ʚ ʧʨʘʚʠʣʘʭ DNV GL ʠʩ-

ʧʦʣʴʟʦʚʘʥʘ ʘʥʘʣʦʛʠʯʥʘʷ ʤʝʪʦʜʠʢʘ) ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ. ɼʣʷ ʦʮʝʥʢʠ ʛʣʘʚʥʦʡ ʩʦʩʪʘʚʣʷʶ-

ʱʝʡ ʜʝʨʞʘʱʝʡ ʩʠʣʳ ʷʢʦʨʥʦʛʦ ʩʥʘʙʞʝʥʠʷ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʧʦʜʭʦʜʘʭ ʢ ʩʪʨʘʪʝʛʠʠ ʷʢʦʨ-

ʥʦʛʦ ʩʥʘʙʞʝʥʠʷ ʩʫʜʦʚ ʚʚʝʜʝʥʦ ʧʦʥʷʪʠʝ ʫʩʣʦʚʥʦʡ ʜʝʨʞʘʱʝʡ ʤʘʩʩʳ ʷʢʦʨʥʦʛʦ ʩʥʘʙʞʝ-

https://transport-systems.ru/2-16/htm1


ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 58, 2018 ʛ. 
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ʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʫʩʣʦʚʥʳʭ ʜʝʨʞʘʱʠʭ ʤʘʩʩ ʧʨʠ ʧʦʩʪʘʥʦʚʢʝ ʩʫʜʥʘ 

ʪʦʣʴʢʦ ʥʘ ʥʦʩʦʚʳʝ ʷʢʦʨʷ ʩʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʫ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ ʩʪʘʪʴʝ. ɺʳʷʚʣʝʥʦ, ʯʪʦ 

ʤʝʪʦʜʠʢʠ ʚʳʙʦʨʘ ʷʢʦʨʥʦʛʦ ʩʥʘʙʞʝʥʠʷ ʧʦ ʇʨʘʚʠʣʘʤ ʈʈʈ ʠ ʝʚʨʦʧʝʡʩʢʠʤ ʧʨʝʜʧʠʩʘʥʠʷʤ 

ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʝ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʩʦʧʦʩʪʘʚʠʤʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʯʪʦ ʚ ʦʧ-

ʨʝʜʝʣʝʥʥʦʡ ʤʝʨʝ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʨʘʟʣʠʯʥʳʤʠ ʧʦʜʭʦʜʘʤʠ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʠ ʩʥʘʙʞʝʥʠʷ ï ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʬʘʢʪʦʨʘ ʨʘʩʯʝʪʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ.  

ɺʚʝʜʝʥʠʝ 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʳʷʚʣʷʶʪʩʷ ʩʣʫʯʘʠ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʷʢʦʨʥʦʛʦ ʩʥʘʙʞʝʥʠʷ ʨʦʩ-

ʩʠʡʩʢʠʭ ʩʫʜʦʚ, ʚʳʭʦʜʷʱʠʭ ʥʘ ʚʥʫʪʨʝʥʥʠʝ ʚʦʜʥʳʝ ʧʫʪʠ ɽʉ (ʜʘʣʝʝ ï ɽɺɺʇ), ʝʚʨʦʧʝʡ-

ʩʢʠʤ ʧʨʝʜʧʠʩʘʥʠʷʤ, ʘ ʪʘʢʞʝ ʩʣʫʯʘʠ ʥʝʦʙʦʩʥʦʚʘʥʥʦʛʦ ʟʘʚʳʰʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʇʨʘʚʠʣ 

ʈʦʩʩʠʡʩʢʦʛʦ ʈʝʯʥʦʛʦ ʈʝʛʠʩʪʨʘ (ʜʘʣʝʝ ï ʇʨʘʚʠʣ ʈʈʈ) [1] ʧʦ ʷʢʦʨʥʦʤʫ ʩʥʘʙʞʝʥʠʶ ʧʨʠ-

ʤʝʥʠʪʝʣʴʥʦ ʢ ʚʦʜʦʠʟʤʝʱʘʶʱʠʤ ʩʫʜʘʤ ʩ ʤʘʪʝʨʠʘʣʦʤ ʢʦʨʧʫʩʘ, ʦʪʣʠʯʥʳʤ ʦʪ ʩʪʘʣʠ. ʕʪʦ 

ʪʨʝʙʫʝʪ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʳʙʦʨʦʤ ʷʢʦʨʥʦʛʦ 

ʩʥʘʙʞʝʥʠʷ ʩʫʜʦʚ ʚʥʫʪʨʝʥʥʝʛʦ ʠ ʩʤʝʰʘʥʥʦʛʦ (ʨʝʢʘ-ʤʦʨʝ) ʧʣʘʚʘʥʠʷ.  

ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʧʦʜ ʇʨʘʚʠʣʘʤʠ ʈʈʈ ʧʦʥʠʤʘʶʪʩʷ ʠʟʜʘʥʥʳʝ ʚ 2015 ʛ. ʇʨʘʚʠʣʘ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʧʦʩʪʨʦʡʢʠ ʩʫʜʦʚ (ʇʂʇʉ), ʘ ʧʦʜ ʝʚʨʦʧʝʡʩʢʠʤʠ ʧʨʝʜʧʠʩʘʥʠʷʤʠ [2] ï 

ʈʝʟʦʣʶʮʠʷ ˉ 61 ɽʚʨʦʧʝʡʩʢʦʡ ʕʢʦʥʦʤʠʯʝʩʢʦʡ ʢʦʤʠʩʩʠʠ ʆʨʛʘʥʠʟʘʮʠʠ ʆʙʲʝʜʠʥʝʥʥʳʭ 

ʅʘʮʠʡ çʈʝʢʦʤʝʥʜʘʮʠʠ, ʢʘʩʘʶʱʠʝʩʷ ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʥʘ ʝʚʨʦʧʝʡʩʢʦʤ ʫʨʦʚʥʝ ʪʝʭʥʠʯʝ-

ʩʢʠʭ ʧʨʝʜʧʠʩʘʥʠʡ, ʧʨʠʤʝʥʠʤʳʭ ʢ ʩʫʜʘʤ ʚʥʫʪʨʝʥʥʝʛʦ ʧʣʘʚʘʥʠʷè (ʜʘʣʝʝ ï ʈʝʟʦʣʶʮʠʷ 

ˉ61 ɽʕʂ ʆʆʅ) [3, 4, 5, 6], ɼʠʨʝʢʪʠʚʘ (ɽʉ) 2016/1629 ɽʚʨʦʧʝʡʩʢʦʛʦ ʧʘʨʣʘʤʝʥʪʘ ʠ 

ʉʦʚʝʪʘ ʦʪ 14 ʩʝʥʪʷʙʨʷ 2016 ʛʦʜʘ [7] ʠ ɽʚʨʦʧʝʡʩʢʠʡ ʩʪʘʥʜʘʨʪ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʡ ʪʝʭ-

ʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʜʣʷ ʩʫʜʦʚ ʚʥʫʪʨʝʥʥʝʛʦ ʧʣʘʚʘʥʠʷ (ʩʪʘʥʜʘʨʪ ES-TRIN) ʠʟʜʘʥʠʷ 

2019/1 [8], ʘ ʪʘʢ ʞʝ ʩʦʚʤʝʩʪʥʳʝ ʧʨʘʚʠʣʘ ʅʦʨʚʝʞʩʢʦʛʦ ɺʝʨʠʪʘʩʘ ʠ ɻʝʨʤʘʥʩʢʦʛʦ ʃʣʦʡʜʘ 

ʜʣʷ ʩʫʜʦʚ ʚʥʫʪʨʝʥʥʝʛʦ ʧʣʘʚʘʥʠʷ ʠʟʜʘʥʠʷ 2018 ʛ. (ʜʘʣʝʝ ï ʧʨʘʚʠʣʘ DNV GL) [9].  

ʗʩʥʦ, ʯʪʦ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʜʝʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʜʘʥʥʳʝ, ʥʘ 

ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ. ɺ ʥʘʰʝʤ ʧʦʥʠʤʘʥʠʠ ʪʘʢʠʤʠ ʜʘʥʥʳʤʠ ʤʦʛʫʪ ʙʳʪʴ 

ʨʝʟʫʣʴʪʘʪʳ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʷʢʦʨʥʦʛʦ ʩʥʘʙʞʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʫʤʤʘʨʥʦʡ 

ʤʘʩʩʳ ʷʢʦʨʝʡ ʠ ʮʝʧʝʡ ʩʫʜʦʚ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʠ ʨʘʟʤʝʨʝʥʠʡ ʧʦ ʇʨʘʚʠʣʘʤ ʈʈʈ ʠ ʧʦ 

ʝʚʨʦʧʝʡʩʢʠʤ ʧʨʝʜʧʠʩʘʥʠʷʤ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ, ʚʳʧʦʣʥʝʥʥʳʭ 

ʜʣʷ ʧʷʪʥʘʜʮʘʪʠ ʩʫʭʦʛʨʫʟʥʳʭ ʩʫʜʦʚ, ʪʨʝʭ ʙʘʨʞ, ʰʝʩʪʠ ʪʘʥʢʝʨʦʚ ʠ ʧʷʪʠ ʙʫʢʩʠʨʦʚ ʩ 

ʢʣʘʩʩʦʤ ʈʦʩʩʠʡʩʢʦʛʦ ʈʝʯʥʦʛʦ ʈʝʛʠʩʪʨʘ. ɺʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʜʘʥʥʳʝ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʨʘʩʯʝʪʦʚ ʧʦ ʚʳʙʦʨʫ ʷʢʦʨʥʦʛʦ ʩʥʘʙʞʝʥʠʷ ʩʫʭʦʛʨʫʟʥʳʭ ʩʘʤʦʭʦʜʥʳʭ ʠ ʥʝʩʘʤʦʭʦʜʥʳʭ 

ʩʫʜʦʚ, ʪʘʥʢʝʨʦʚ, ʙʫʢʩʠʨʦʚ ʧʦʣʫʯʝʥʳ ʠʟ çʉʧʨʘʚʦʯʥʠʢʘ ʧʦ ʩʝʨʠʡʥʳʤ ʨʝʯʥʳʤ ʩʫʜʘʤè 

[10, 11, 12].  

ʇʨʠʥʷʪʳʝ ʫʩʣʦʚʠʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʩʯʝʪʦʚ 

ʉʦʧʦʩʪʘʚʣʷʝʤʘʷ ʤʘʩʩʘ ʷʢʦʨʝʡ ʦʧʨʝʜʝʣʷʣʘʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʫʥʢʪʦʤ 3.2.1 ʯʘʩʪʠ 

V ʇʂʇʉ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠ ʧʫʥʢʪʘʤʠ 1ï6 ʩʪʘʪʴʠ 13.01 ʩʪʘʥʜʘʨʪʘ ES-TRIN (ʚ ʧʨʘʚʠ-

ʣʘʭ DNV GL ʠʩʧʦʣʴʟʦʚʘʥʘ ʘʥʘʣʦʛʠʯʥʘʷ ʤʝʪʦʜʠʢʘ) ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʘʩʩʳ ʷʢʦʨʥʳʭ ʮʝʧʝʡ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʘʥʥʳʝ ʪʘʙʣ. 2 ɻʆʉʊ 228-

79 [13]. ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʷʢʦʨʥʳʤ ʮʝʧʷʤ, ʜʣʠʥʘ ʢʦʪʦʨʳʭ ʚʳʙʨʘʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʇʨʘʚʠʣʘʤ ʈʈʈ, ʤʘʩʩʘ ʮʝʧʠ ʦʧʨʝʜʝʣʷʣʘʩʴ ʫʤʥʦʞʝʥʠʝʤ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʤʘʩʩʳ 1 ʤ ʧʨʦ-

ʤʝʞʫʪʦʯʥʦʡ ʩʤʳʯʢʠ, ʚʳʙʨʘʥʥʦʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʘʣʠʙʨʘ ʷʢʦʨʥʦʡ ʮʝʧʠ ʚ ʩʦʦʪʚʝʪʩʪ-

ʚʠʠ ʩ ʧʫʥʢʪʦʤ 3.2.9 ʯʘʩʪʠ V ʇʂʇʉ, ʥʘ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʫʶ ʇʂʇʉ ʜʣʷ ʜʘʥʥʦʛʦ ʩʫʜʥʘ 

ʩʫʤʤʘʨʥʫʶ ʜʣʠʥʫ ʷʢʦʨʥʳʭ ʮʝʧʝʡ ʥʦʩʦʚʳʭ ʠ/ʠʣʠ ʢʦʨʤʦʚʳʭ ʷʢʦʨʝʡ. ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ 

ʤʘʩʩʳ ʷʢʦʨʥʳʭ ʮʝʧʝʡ, ʜʣʠʥʘ ʢʦʪʦʨʳʭ ʚʳʙʨʘʥʘ ʩʦʛʣʘʩʥʦ ʫʢʘʟʘʥʠʷʤ ʝʚʨʦʧʝʡʩʢʠʭ ʧʨʝʜ-

ʧʠʩʘʥʠʡ, ʚʥʘʯʘʣʝ ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ ʤʠʥʠʤʘʣʴʥʘʷ ʧʨʦʯʥʦʩʪʴ ʥʘ ʨʘʟʨʳʚ ʧʦ ʬʦʨʤʫʣʘʤ 

ʧʫʥʢʪʘ 11 ʩʪʘʪʴʠ 13.01 ʘ), b) ʠ ʩ) ʩʪʘʥʜʘʨʪʘ ES-TRIN (ʘʥʘʣʦʛʠʯʥʳʝ ʬʦʨʤʫʣʳ ʧʨʠʤʝ-

ʥʷʶʪʩʷ ʚ ʧʨʘʚʠʣʘʭ DNV GL). ʎʝʧʴ ʩʯʠʪʘʣʘʩʴ ʦʙʦʨʫʜʦʚʘʥʥʦʡ ʨʘʩʧʦʨʢʘʤʠ ʠ ʠʤʝʶʱʝʡ 

ʧʝʨʚʫʶ ʢʘʪʝʛʦʨʠʶ ʧʨʦʯʥʦʩʪʠ, ʜʣʷ ʥʝʝ ʨʘʟʨʫʰʘʶʱʘʷ ʥʘʛʨʫʟʢʘ ʧʨʠʥʠʤʘʣʘʩʴ ʨʘʚʥʦʡ 

ʨʘʩʩʯʠʪʘʥʥʦʡ ʤʠʥʠʤʘʣʴʥʦʡ ʧʨʦʯʥʦʩʪʠ ʥʘ ʨʘʟʨʳʚ. ʆʪʣʠʯʠʝ ʤʘʩʩʳ ʢʦʥʮʝʚʳʭ ʠ ʩʦʝʜʠ-

ʥʠʪʝʣʴʥʳʭ ʟʚʝʥʴʝʚ ʦʪ ʤʘʩʩʳ ʦʙʱʠʭ ʟʚʝʥʴʝʚ ʥʝ ʫʯʠʪʳʚʘʣʦʩʴ, ʢʘʢ ʥʝ ʫʯʠʪʳʚʘʣʘʩʴ ʤʘʩʩʘ 



ɸ.ɺ. ʉʦʣʦʚʴʸʚ, ɽ.ɺ. ɿʝʣʠʯʝʥʢʦ, ʀ.ɺ. ɻʦʣʫʙʝʚ 
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ʢʦʥʮʝʚʳʭ ʩʢʦʙ, ʚʝʨʪʣʶʛʦʚ ʠ ʚʝʨʪʣʶʛ-ʩʢʦʙ, ʪʘʢ ʢʘʢ ʧʦʛʨʝʰʥʦʩʪʴ ʦʮʝʥʢʠ ʤʘʩʩʳ ʷʢʦʨ-

ʥʦʡ ʮʝʧʠ ʩ ʫʯʝʪʦʤ ʧʨʠʥʷʪʳʭ ʜʦʧʫʱʝʥʠʡ ʥʝ ʧʨʝʚʳʰʘʝʪ 1ï3%, ʯʪʦ ʚʧʦʣʥʝ ʜʦʧʫʩʪʠʤʦ 

[14]. 

ʋʩʣʦʚʥʘʷ ʜʝʨʞʘʱʘʷ ʤʘʩʩʘ ʷʢʦʨʥʦʛʦ ʩʥʘʙʞʝʥʠʷ 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʨʘʩʯʝʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʤʘʩʩʘ ʥʦʩʦʚʳʭ 

ʷʢʦʨʝʡ, ʦʧʨʝʜʝʣʝʥʥʘʷ ʧʦ ʝʚʨʦʧʝʡʩʢʠʤ ʧʨʝʜʧʠʩʘʥʠʷʤ ʙʦʣʴʰʝ, ʯʝʤ ʦʧʨʝʜʝʣʝʥʥʘʷ ʚ ʩʦ-

ʦʪʚʝʪʩʪʚʠʠ ʩ ʇʂʇʉ, ʘ ʜʣʠʥʘ ʷʢʦʨʥʳʭ ʮʝʧʝʡ, ʦʧʨʝʜʝʣʝʥʥʘʷ ʧʦ ʝʚʨʦʧʝʡʩʢʠʤ ʧʨʝʜʧʠʩʘ-

ʥʠʷʤ, ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʝ, ʯʝʤ ʦʧʨʝʜʝʣʝʥʥʘʷ ʧʦ ʇʨʘʚʠʣʘʤ ʈʈʈ. ʅʘ ʷʢʦʨʥʳʭ ʩʪʦʷʥ-

ʢʘʭ ʚ ʙʦʣʴʰʠʭ ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ ʠ, ʦʩʦʙʝʥʥʦ, ʚ ʆʥʝʞʩʢʦʤ ʠʣʠ ʃʘʜʦʞʩʢʦʤ ʦʟʝʨʘʭ ʩ 

ʢʘʤʝʥʠʩʪʳʤʠ ʛʨʫʥʪʘʤʠ ʙʦʣʴʰʘʷ ʫʜʝʨʞʠʚʘʶʱʘʷ ʩʫʜʥʦ ʩʠʣʘ ʜʦʩʪʠʛʘʝʪʩʷ ʥʝ ʩ ʧʦʤʦ-

ʱʴʶ ʙʦʣʴʰʦʡ ʤʘʩʩʳ ʷʢʦʨʝʡ, ʘ ʩ ʧʦʤʦʱʴʶ ʜʣʠʥʳ ʚʳʪʨʘʚʣʝʥʥʳʭ ʷʢʦʨʥʳʭ ʮʝʧʝʡ. ʇʦ-

ʩʢʦʣʴʢʫ ʪʘʢʠʭ ʚʦʜʦʭʨʘʥʠʣʠʱ ʠ ʦʟʝʨ ʥʘ ɽɺɺʇ ʥʝʪ, ʪʦ ʚ ʝʚʨʦʧʝʡʩʢʠʭ ʧʨʝʜʧʠʩʘʥʠʷʭ, 

ʚʝʨʦʷʪʥʦ, ʠ ʚʳʙʨʘʥʘ ʩʪʨʘʪʝʛʠʷ ʷʢʦʨʥʦʛʦ ʩʥʘʙʞʝʥʠʷ, ʢʦʛʜʘ ʤʘʩʩʘ ʷʢʦʨʝʡ ʚʳʙʠʨʘʝʪʩʷ 

ʙʦʣʴʰʦʡ, ʘ ʜʣʠʥʘ ʷʢʦʨʥʳʭ ʮʝʧʝʡ ï ʜʦʩʪʘʪʦʯʥʦ ʤʘʣʦʡ.  

ɼʣʷ ʦʮʝʥʢʠ ʛʣʘʚʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʜʝʨʞʘʱʝʡ ʩʠʣʳ ʷʢʦʨʥʦʛʦ ʩʥʘʙʞʝʥʠʷ ʧʨʠ ʨʘʟ-

ʣʠʯʥʳʭ ʧʦʜʭʦʜʘʭ ʢ ʩʪʨʘʪʝʛʠʠ ʷʢʦʨʥʦʛʦ ʩʥʘʙʞʝʥʠʷ ʩʫʜʦʚ ʚʚʝʜʝʤ ʧʦʥʷʪʠʝ ʫʩʣʦʚʥʦʡ 

ʜʝʨʞʘʱʝʡ ʤʘʩʩʳ ʷʢʦʨʥʦʛʦ ʩʥʘʙʞʝʥʠʷ. 

ʈʝʘʣʴʥʘʷ ʩʠʣʘ, ʫʜʝʨʞʠʚʘʶʱʘʷ ʩʫʜʥʦ, ʧʦʩʪʘʚʣʝʥʥʦʛʦ ʥʘ ʷʢʦʨʴ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, 

ʨʘʚʥʘ ʩʫʤʤʝ ʧʨʦʠʟʚʝʜʝʥʠʡ ʤʘʩʩʳ ʷʢʦʨʷ ʥʘ ʢʦʵʬʬʠʮʠʝʥʪ ʜʝʨʞʘʱʝʡ ʩʠʣʳ, ʭʘʨʘʢʪʝʨ-

ʥʳʡ ʜʣʷ ʜʘʥʥʦʛʦ ʪʠʧʘ ʷʢʦʨʷ, ʠ ʤʘʩʩʳ ʣʝʞʘʱʝʡ ʥʘ ʛʨʫʥʪʝ ʷʢʦʨʥʦʡ ʮʝʧʠ ʥʘ ʢʦʵʬʬʠʮʠ-

ʝʥʪ ʪʨʝʥʠʷ ʷʢʦʨʥʦʡ ʮʝʧʠ ʦ ʛʨʫʥʪ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʜʝʨʞʘʱʘʷ ʩʠʣʘ ʟʘʚʠʩʠʪ ʦʪ ʤʘʩʩʳ 

ʧʨʦʚʠʩʰʝʡ ʯʘʩʪʠ ʷʢʦʨʥʦʡ ʮʝʧʠ ʠ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʛʨʫʥʪʘ ʜʦ ʢʣʶʟʘ. ʅʝ ʨʘʩʩʤʘʪʨʠʚʘʷ 

ʩʭʝʤʫ ʧʨʠʣʦʞʝʥʠʷ ʩʠʣ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʠʣ ʩʮʝʧʣʝʥʠʷ ʷʢʦʨʷ ʩ ʛʨʫʥʪʦʤ ʠ ʩʠʣ ʪʨʝʥʠʷ ʷʢʦʨ-

ʥʦʡ ʮʝʧʠ ʦ ʛʨʫʥʪ, ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʩʫʤʤʘ ʤʘʩʩʳ ʷʢʦʨʷ ʠ ʤʘʩʩʳ ʷʢʦʨʥʦʡ ʮʝʧʠ ʚ ʦʧ-

ʨʝʜʝʣʝʥʥʦʡ ʤʝʨʝ, ʭʦʪʷ ʙʳ ʚ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ, ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʝʡ ʜʝʨʞʘʱʝʡ ʩʠʣʳ. 

ʅʘʟʦʚʝʤ ʵʪʫ ʩʫʤʤʫ ʫʩʣʦʚʥʦʡ ʜʝʨʞʘʱʝʡ ʤʘʩʩʦʡ, ʠ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʦʪʜʝʣʴʥʦ ʫʩ-

ʣʦʚʥʫʶ ʜʝʨʞʘʱʫʶ ʤʘʩʩʫ ʧʨʠ ʧʦʩʪʘʥʦʚʢʝ ʩʫʜʥʘ ʪʦʣʴʢʦ ʥʘ ʥʦʩʦʚʳʝ ʷʢʦʨʷ, ʪʦʣʴʢʦ ʥʘ 

ʢʦʨʤʦʚʳʝ ʷʢʦʨʷ, ʘ ʪʘʢʞʝ ʩʫʤʤʘʨʥʫʶ ʫʩʣʦʚʥʫʶ ʜʝʨʞʘʱʫʶ ʤʘʩʩʫ ʧʨʠ ʧʦʩʪʘʥʦʚʢʝ ʩʫʜ-

ʥʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʘ ʥʦʩʦʚʳʝ ʠ ʢʦʨʤʦʚʳʝ ʷʢʦʨʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʩʦʧʦʩʪʘʚʣʝʥʠʷ 

ʈʝʟʫʣʴʪʘʪʳ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʫʩʣʦʚʥʳʭ ʜʝʨʞʘʱʠʭ ʤʘʩʩ ʧʨʠ ʧʦʩʪʘʥʦʚʢʝ ʩʫʜʥʘ ʪʦʣʴʢʦ 

ʥʘ ʥʦʩʦʚʳʝ ʷʢʦʨʷ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 1. ɸʥʘʣʦʛʠʯʥʳʝ ʪʘʙʣʠʮʳ ʧʦʣʫʯʝʥʳ ʜʣʷ ʩʣʫʯʘʝʚ 

ʧʦʩʪʘʥʦʚʢʠ ʩʫʜʥʘ ʪʦʣʴʢʦ ʥʘ ʢʦʨʤʦʚʳʝ ʷʢʦʨʷ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʘ ʥʦʩʦʚʳʝ ʠ ʢʦʨʤʦʚʳʝ 

ʷʢʦʨʷ. 

ʋʢʘʞʝʤ, ʯʪʦ ʷʢʦʨʥʦʝ ʩʥʘʙʞʝʥʠʝ ʩʫʭʦʛʨʫʟʥʳʭ ʪʝʧʣʦʭʦʜʦʚ ʧʨʦʝʢʪʦʚ 19610, 19611, 

05074ʄ ʠ ʈ32.3.2 ʢʣʘʩʩʦʚ çR2-RSNè ʈʄʈʉ, çʆ-ʇʈè ʠ çʄ-ʉʇè ʦʧʨʝʜʝʣʷʣʦʩʴ ʠʩʢʣʶ-

ʯʠʪʝʣʴʥʦ ʩ ʮʝʣʴʶ ʧʨʦʚʝʨʢʠ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʝʚʨʦʧʝʡʩʢʠʭ ʧʨʝʜʧʠʩʘʥʠʡ 

ʥʘ ʩʫʜʘ, ʵʢʩʧʣʫʘʪʠʨʫʶʱʠʝʩʷ ʚ ʙʘʩʩʝʡʥʘʭ ʨʘʟʨʷʜʘ çʄè, ʘʥʘʣʦʛʦʚ ʢʦʪʦʨʳʤ ʚ ʢʣʘʩʩʠʬʠ-

ʢʘʮʠʠ ɽɺɺʇ ʥʝʪ. ʕʪʘ ʧʨʦʚʝʨʢʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʝʚʨʦʧʝʡʩʢʠʝ ʧʨʝʜʧʠʩʘʥʠʷ ʚ ʦʪʥʦʰʝʥʠʠ 

ʷʢʦʨʥʦʛʦ ʩʥʘʙʞʝʥʠʷ ʥʝʣʴʟʷ ʧʨʠʤʝʥʷʪʴ ʥʘ ʩʫʜʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ 

ʙʘʩʩʝʡʥʘʭ ʨʘʟʨʷʜʘ çʄè. 

ʇʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʪʦʣʴʢʦ ʨʘʩʩʯʠʪʘʥʥʳʭ ʩʫʤʤʘʨʥʳʭ ʤʘʩʩ mʩʫʤ ʥʦʩʦʚʳʭ ʷʢʦʨʝʡ 

(ʦʥʠ ʫʯʪʝʥʳ ʚ ʪʘʙʣ. 1) ʜʣʷ ʩʫʜʦʚ ʢʣʘʩʩʦʚ çʆè (ɿʦʥʘ 1 ɽɺɺʇ) ʚʳʷʚʣʝʥʦ, ʯʪʦ ʤʘʩʩʘ mʩʫʤ, 

ʨʘʩʩʯʠʪʘʥʥʘʷ ʧʦ ʝʚʨʦʧʝʡʩʢʠʤ ʧʨʝʜʧʠʩʘʥʠʷʤ ʙʦʣʴʰʝ, ʯʝʤ ʨʘʩʩʯʠʪʘʥʥʘʷ ʧʦ ʇʨʘʚʠʣʘʤ 

ʈʈʈ, ʧʨʠ ʵʪʦʤ ʜʠʘʧʘʟʦʥ ʦʪʣʠʯʠʡ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʩʦʩʪʘʚʠʣ ʦʪ 4 ʜʦ 45 %. 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 58, 2018 ʛ. 
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ʊʘʙʣʠʮʘ 1 

ʋʩʣʦʚʥʘʷ ʜʝʨʞʘʱʘʷ ʤʘʩʩʘ ʧʨʠ ʧʦʩʪʘʥʦʚʢʝ ʩʫʜʥʘ ʥʘ ʥʦʩʦʚʳʝ ʷʢʦʨʷ, ʢʛ 

ʅʦʤʝʨ ʧʨʦʝʢʪʘ ʩʫʜʥʘ, ʢʣʘʩʩ ʈʈʈ,  

ʟʦʥʘ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ɽɺɺʇ 

ɿʥʘʯʝʥʠʝ, ʦʧʨʝʜʝʣʝʥʥʦʝ ʧʦ ʆʪʣʠʯʠʝ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩʦ ʟʥʘʯʝʥʠʝʤ, ʦʧʨʝʜʝ-

ʣʝʥʥʳʤ ʧʦ ʇʂʇʉ, % 
ʇʂʇʉ ʉʪʘʥʜʘʨʪ  

ES-TRIN 

ʉʘʤʦʭʦʜʥʳʝ ʩʫʭʦʛʨʫʟʥʳʝ ʩʫʜʘ 

ˉ 19610, ʫʩʣʦʚʥʦ ʢʣʘʩʩ çʄè (ð) 16876 8261 ï51,05 

ˉ 19611, ʫʩʣʦʚʥʦ ʢʣʘʩʩ çʄè (ð) 14928 7469 ï49,97 

ˉ 05074ʄ, ʫʩʣʦʚʥʦ ʢʣʘʩʩ çʄè (ð) 16708 8385 ï49,81 

ˉ ʈ32.3.2, ʫʩʣʦʚʥʦ ʢʣʘʩʩ çʄè( ð) 12964 5577 ï56,98 

ˉ 507ɹ, ʢʣʘʩʩ çʆè (ʟʦʥʘ 1) 11048 7571 ï31,47 

ˉ 576, ʢʣʘʩʩ çʆè (ʟʦʥʘ 1) 7435 5171 ï30,45 

ˉ 559ɹ, ʢʣʘʩʩ çʆè (ʟʦʥʘ 1) 5719 3275 ï42,73 

ˉ 765ɸ, ʢʣʘʩʩ çʆè (ʟʦʥʘ 1) 2756 2004 ï27,29 

ˉ 2036, ʢʣʘʩʩ çʈè (ʟʦʥʘ 2) 2982 3799 27,40 

ˉ 86ɸ, ʢʣʘʩʩ çʈè (ʟʦʥʘ 2) 2671 2003 ï25,01 

ˉ 912ɸ, ʢʣʘʩʩ çʈè (ʟʦʥʘ 2) 1586 987 ï37,77 

ˉ 159-III, ʢʣʘʩʩ çʈè (ʟʦʥʘ 2) 386 356 ï7,77 

ˉ 220ɺ, ʢʣʘʩʩ çʃè (ʟʦʥʘ 3) 315 229 ï27,30 

ˉ ʂ53, ʢʣʘʩʩ çʃè (ʟʦʥʘ 3) 349 302 ï13,47 

ˉ 776ɸ, ʢʣʘʩʩ çʃè (ʟʦʥʘ 3) 531 326 ï38,61 

ʅʝʬʪʝʥʘʣʠʚʥʘʷ ʙʘʨʞʘ 

ˉ ʈ167, ʢʣʘʩʩ çʆè (ʟʦʥʘ 1) 9194 8053 ï12,41 

ʂʦʥʮʝʚʘʷ ʩʝʢʮʠʷ ʜʚʫʭʩʝʢʮʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ 

ˉ ʈ156, ʢʣʘʩʩ çʆè (ʟʦʥʘ 1) 7034 7093 0,84 

ɹʫʥʢʝʨʥʘʷ ʙʘʨʞʘ 

ˉ ʈ127, ʢʣʘʩʩ çʈè (ʟʦʥʘ 2) 789 394 ï50,06 

ʊʘʥʢʝʨʳ 

ˉ 587, ʢʣʘʩʩ çʆè (ʟʦʥʘ 1) 9922 6090 ï38,62 

ˉ 1754ɹ, ʢʣʘʩʩ çʆè (ʟʦʥʘ 1) 5778 4465 ï22,72 

ˉ ʈ42, ʢʣʘʩʩ çʆè (ʟʦʥʘ 1) 3432 2299 ï33,01 

ˉ 1754, ʢʣʘʩʩ çʈè (ʟʦʥʘ 2) 3001 3283 9,40 

ˉ 795, ʢʣʘʩʩ çʈè (ʟʦʥʘ 2) 1209 745 ï38,38 

ˉ 868, ʢʣʘʩʩ çʈè (ʟʦʥʘ 2) 838 720 ï14,08 

ɹʫʢʩʠʨʳ ʠ ʙʫʢʩʠʨʳ-ʪʦʣʢʘʯʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʢʘʯʝʩʪʚʝ ʙʫʢʩʠʨʦʚ 

ˉ ʉ07521, ʢʣʘʩʩ çʄè (ð) 5782 2784 ï51,85 

ˉ 07521, ʢʣʘʩʩ çʄè (ð) 5782 2810 ï51,40 

ˉ 81510, ʢʣʘʩʩ çʆè (ʟʦʥʘ 1) 1960 998 ï49,08 

ˉ 81200, ʢʣʘʩʩ çʆè (ʟʦʥʘ 1) 1967 1650 ï16,12 

ˉ 81350, ʢʣʘʩʩ çʈè (ʟʦʥʘ 2) 810 313 ï61,36 

 
ɼʣʷ ʩʫʜʦʚ ʢʣʘʩʩʘ çʈè (ʟʦʥʘ 2 ɽɺɺʇ) ʠ çʃè (ʟʦʥʘ 3 ɽɺɺʇ) ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʭʘʨʘʢʪʝʨʥʘ ʦʙʨʘʪʥʘ ̫ʩʠʪʫʘʮʠ ̫ï ʤʘʩʩʘ mʩʫʤ, ʨʘʩʩʯʠʪʘʥʥʘʷ ʧʦ ʇʨʘʚʠʣʘʤ ʈʈʈ ʙʦʣʴʰʝ 

ʯʝʤ ʨʘʩʩʯʠʪʘʥʥʘʷ ʧʦ ʝʚʨʦʧʝʡʩʢʠʤ ʧʨʝʜʧʠʩʘʥʠʷʤ. ʊʘʢʘʷ ʞʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʭʘʨʘʢʪʝʨ-

ʥʘ ʧʨʠ ʨʘʩʯʝʪʝ ʤʘʩʩʳ ʢʦʨʤʦʚʦʛʦ ʷʢʦʨʷ, ʪʘʢ ʢʘʢ ʚʳʙʦʨ ʤʘʩʩʳ ʢʦʨʤʦʚʦʛʦ ʷʢʦʨʷ ʟʘʚʠʩʠʪ 

ʦʪ ʤʘʩʩʳ ʥʦʩʦʚʳʭ ʷʢʦʨʝʡ, ʧʨʠ ʵʪʦʤ ʜʠʘʧʘʟʦʥ ʦʪʣʠʯʠʡ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʩʦʩʪʘʚʠʣ ʦʪ 40 



ɸ.ɺ. ʉʦʣʦʚʴʸʚ, ɽ.ɺ. ɿʝʣʠʯʝʥʢʦ, ʀ.ɺ. ɻʦʣʫʙʝʚ 
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ʜʦ 79 %. ɿʥʘʯʝʥʠʷ ʜʣʠʥʳ ʠ ʢʘʣʠʙʨʘ ʷʢʦʨʥʳʭ ʮʝʧʝʡ, ʨʘʩʩʯʠʪʘʥʥʳʝ ʧʦ ʇʨʘʚʠʣʘʤ ʈʈʈ, 

ʧʨʝʚʳʰʘʣʠ ʟʥʘʯʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʧʦ ʝʚʨʦʧʝʡʩʢʠʤ ʧʨʝʜʧʠʩʘʥʠʷʤ. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ 

ʜʣʠʥʳ ʷʢʦʨʥʳʭ ʮʝʧʝʡ ʧʦ ʇʂʇʉ ʠ ʧʦ ES-TRIN ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ, ʫʩʣʦʚʥʘʷ 

ʜʝʨʞʘʱʘʷ ʤʘʩʩʘ ʧʨʠ ʧʦʩʪʘʥʦʚʢʝ ʩʫʜʥʘ ʨʘʟʜʝʣʴʥʦ ʥʘ ʥʦʩʦʚʳʝ ʠʣʠ ʢʦʨʤʦʚʳʝ ʷʢʦʨʷ, ʘ 

ʪʘʢʞʝ ʠ ʧʨʠ ʧʦʩʪʘʥʦʚʢʝ ʩʫʜʥʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʘ ʥʦʩʦʚʳʝ ʠ ʢʦʨʤʦʚʳʝ ʷʢʦʨʷ, ʧʦ ʇʨʘʚʠ-

ʣʘʤ ʈʈʈ ʧʦʣʫʯʘʝʪʩʷ ʙʦʣʴʰʝ, ʯʝʤ ʧʦ ʝʚʨʦʧʝʡʩʢʠʤ ʧʨʝʜʧʠʩʘʥʠʷʤ.  

ɼʣʷ ʥʝʩʘʤʦʭʦʜʥʳʭ ʙʘʨʞ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: ʤʘʩʩʘ mʩʫʤ ʜʣʷ 

ʩʫʜʦʚ ʢʣʘʩʩʘ çʆè (ɿʦʥʘ 1 ɽɺɺʇ), ʨʘʩʩʯʠʪʘʥʥʘʷ ʧʦ ʝʚʨʦʧʝʡʩʢʠʤ ʧʨʝʜʧʠʩʘʥʠʷʤ, ʙʦʣʴ-

ʰʝ, ʯʝʤ ʨʘʩʩʯʠʪʘʥʥʘʷ ʧʦ ʇʨʘʚʠʣʘʤ ʈʈʈ, ʧʨʠ ʵʪʦʤ ʜʠʘʧʘʟʦʥ ʦʪʣʠʯʠʡ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 60 

ʜʦ 74 %. ʇʨʠ ʚʳʙʦʨʝ ʷʢʦʨʝʡ ʜʣʷ ʩʫʜʦʚ ʢʣʘʩʩʘ çʈè (ɿʦʥʘ 2 ɽɺɺʇ) ï ʤʘʩʩʘ mʩʫʤ, ʨʘʩʩʯʠ-

ʪʘʥʥʘʷ ʧʦ ʇʨʘʚʠʣʘʤ ʈʈʈ, ʙʦʣʴʰʝ, ʯʝʤ ʨʘʩʩʯʠʪʘʥʥʘʷ ʧʦ ʝʚʨʦʧʝʡʩʢʠʤ ʧʨʝʜʧʠʩʘʥʠʷʤ. 

ɼʣʠʥʘ ʷʢʦʨʥʳʭ ʮʝʧʝʡ, ʨʘʩʩʯʠʪʘʥʥʘʷ ʧʦ ʇʨʘʚʠʣʘʤ ʈʈʈ ʧʨʝʚʳʰʘʝʪ ʟʥʘʯʝʥʠʷ, ʧʦʣʫʯʝʥ-

ʥʳʝ ʧʦ ʝʚʨʦʧʝʡʩʢʠʤ ʧʨʝʜʧʠʩʘʥʠʷʤ.  

ɼʣʷ ʪʘʥʢʝʨʦʚ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: ʩʫʤʤʘʨʥʘʷ ʤʘʩʩʘ ʥʦʩʦʚʳʭ 

ʷʢʦʨʝʡ ʜʣʷ ʩʫʜʦʚ ʢʣʘʩʩʦʚ çʆè (ɿʦʥʘ 1 ɽɺɺʇ) ʠ çʈè (ɿʦʥʘ 2 ɽɺɺʇ), ʨʘʩʩʯʠʪʘʥʥʘʷ ʧʦ 

ʝʚʨʦʧʝʡʩʢʠʤ ʧʨʝʜʧʠʩʘʥʠʷʤ, ʙʦʣʴʰʝ, ʯʝʤ ʨʘʩʩʯʠʪʘʥʥʘʷ ʧʦ ʇʨʘʚʠʣʘʤ ʈʈʈ, ʟʘ ʠʩʢʣʶʯʝ-

ʥʠʝʤ ʪʘʥʢʝʨʦʚ ʢʣʘʩʩʘ çʈè ʜʣʠʥʦʡ ʤʝʥʝʝ 86 ʤ ʠ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴʶ 150 ʪ, ʧʨʠ ʵʪʦʤ 

ʜʠʘʧʘʟʦʥ ʦʪʣʠʯʠʡ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʩʦʩʪʘʚʠʣ ʦʪ 21 ʜʦ 44%. ɼʣʠʥʘ ʷʢʦʨʥʳʭ ʮʝʧʝʡ, ʨʘʩ-

ʩʯʠʪʘʥʥʘʷ ʧʦ ʇʨʘʚʠʣʘʤ ʈʈʈ ʧʨʝʚʳʰʘʝʪ ʟʥʘʯʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʧʦ ʝʚʨʦʧʝʡʩʢʠʤ ʧʨʝʜ-

ʧʠʩʘʥʠʷʤ.  

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʷʢʦʨʥʦʝ ʩʥʘʙʞʝʥʠʝ ʙʫʢʩʠʨʦʚ-ʪʦʣʢʘʯʝʡ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʣʦʩʴ, 

ʧʦʵʪʦʤʫ ʚʩʝ ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʧʨʦʝʢʪʳ ʙʫʢʩʠʨʦʚ ʠ ʙʫʢʩʠʨʦʚ-ʪʦʣʢʘʯʝʡ, ʢʦʪʦʨʳʝ ʨʘʩ-

ʩʤʘʪʨʠʚʘʣʠʩʴ ʢʘʢ ʙʫʢʩʠʨʳ, ʩʦʛʣʘʩʥʦ ʇʂʇʉ ʥʝ ʙʳʣʠ ʩʥʘʙʞʝʥʳ ʢʦʨʤʦʚʳʤ ʷʢʦʨʝʤ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʝʩʣʠ ʙʳ ʤʳ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʙʫʢʩʠʨʳ-ʪʦʣʢʘʯʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʪʦʣʢʘ-

ʥʠʷ ʩʦʩʪʘʚʦʚ, ʪʦ ʠʭ ʩʣʝʜʦʚʘʣʦ ʙʳ ʦʩʥʘʩʪʠʪʴ ʢʦʨʤʦʚʳʤʠ ʷʢʦʨʷʤʠ, ʤʘʩʩʘ ʢʦʪʦʨʳʭ ʩʦ-

ʩʪʘʚʣʷʣʘ ʙʳ ʥʝ ʤʝʥʝʝ 0,8 ʤʘʩʩʳ ʥʦʩʦʚʳʭ ʷʢʦʨʝʡ ʚʩʝʛʦ ʩʦʩʪʘʚʘ. ʉʪʘʥʜʘʨʪ ES-TRIN 

(ʩʪʘʪʴʷ 13.01) ʫʢʘʟʳʚʘʝʪ: 

ç3. ʉʫʜʘ, ʫʢʘʟʘʥʥʳʝ ʚ ʧʫʥʢʪʝ 1, ʜʣʠʥʦʡ L ʥʝ ʙʦʣʝʝ 86 ʤ ʜʦʣʞʥʳ ʦʩʥʘʱʘʪʴʩʷ ʢʦʨ-

ʤʦʚʳʤʠ ʷʢʦʨʷʤʠ ʦʙʱʝʡ ʤʘʩʩʦʡ, ʥʝ ʧʨʝʚʳʰʘʶʱʝʡ 25% ʦʪ ʤʘʩʩʳ P. 

ʆʜʥʘʢʦ ʩʫʜʘ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʢʦʪʦʨʳʭ L ʧʨʝʚʳʰʘʝʪ 86 ʤ, ʜʦʣʞʥʳ ʦʩʥʘʱʘʪʴ-

ʩʷ ʢʦʨʤʦʚʳʤʠ ʷʢʦʨʷʤʠ, ʦʙʱʘʷ ʤʘʩʩʘ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ 50 % ʦʪ ʤʘʩʩʳ ʈ, ʨʘʩʩʯʠʪʘʥ-

ʥʦʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʫʥʢʪʘʤʠ 1 ʠ 2.è 

ɺ ʩʪʘʥʜʘʨʪ ES-TRIN ʚʢʣʶʯʝʥʳ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʦʙʦʨʫʜʦʚʘʥʠʶ ʩʫʜʦʚ, ʧʨʝʜʥʘʟʥʘ-

ʯʝʥʥʳʭ ʜʣʷ ʪʦʣʢʘʥʠʷ ʩʦʩʪʘʚʦʚ ʩʫʜʦʚ ʜʣʠʥʦʡ ʥʝ ʙʦʣʝʝ 86 ʤ, ʢʦʨʤʦʚʳʤʠ ʷʢʦʨʷʤʠ ʩʫʤ-

ʤʘʨʥʦʡ ʤʘʩʩʦʡ, ʨʘʚʥʦʡ 25 % ʦʪ ʤʘʩʩʳ ʈ, ʨʘʩʩʯʠʪʘʥʥʦʡ ʜʣʷ ʥʘʠʙʦʣʴʰʝʛʦ ʜʦʧʫʩʪʠʤʦʛʦ 

ʬʦʨʤʠʨʦʚʘʥʠʷ, ʫʢʘʟʘʥʥʦʛʦ ʚ ʩʚʠʜʝʪʝʣʴʩʪʚʝ ʩʫʜʥʘ ʚʥʫʪʨʝʥʥʝʛʦ ʧʣʘʚʘʥʠʷ. ʆʜʥʘʢʦ, ʠ ʚ 

ʵʪʦʤ ʩʣʫʯʘʝ ʫʩʣʦʚʥʘʷ ʜʝʨʞʘʱʘʷ ʤʘʩʩʘ ʷʢʦʨʥʦʛʦ ʩʥʘʙʞʝʥʠʷ ʙʫʢʩʠʨʦʚ ʧʦ ʝʚʨʦʧʝʡʩʢʠʤ 

ʧʨʝʜʧʠʩʘʥʠʷʤ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʪʝʧʣʦʭʦʜʘ ʧʨʦʝʢʪʘ ˉ 81200 ʩ ʜʦʩʪʘʪʦʯʥʦ ʪʷʞʝʣʳʤʠ 

ʢʦʨʤʦʚʳʤ ʷʢʦʨʝʤ ʠ ʝʛʦ ʮʝʧʴʶ, ʦʢʘʟʘʣʘʩʴ ʥʘ 29ï64 % ʤʝʥʴʰʝ, ʯʝʤ ʧʦ ʇʂʇʉ. 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʤʝʪʦʜʠʢʠ ʚʳʙʦʨʘ ʷʢʦʨʥʦʛʦ 

ʩʥʘʙʞʝʥʠʷ ʧʦ ʇʨʘʚʠʣʘʤ ʈʈʈ ʠ ʝʚʨʦʧʝʡʩʢʠʤ ʧʨʝʜʧʠʩʘʥʠʷʤ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʝ 

ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʩʦʧʦʩʪʘʚʠʤʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʯʪʦ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʤʝʨʝ ʤʦʞʥʦ ʦʙʲ-

ʷʩʥʠʪʴ ʨʘʟʣʠʯʥʳʤʠ ʧʦʜʭʦʜʘʤʠ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʥʘʙʞʝʥʠʷ ï ʦʧʨʝʜʝ-

ʣʷʶʱʝʛʦ ʬʘʢʪʦʨʘ ʨʘʩʯʝʪʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʥʘʙʞʝʥʠʷ ʧʦ ʇʨʘʚʠʣʘʤ 

ʈʈʈ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʘʨʫʩʥʦʩʪʠ ʩʫʜʥʘ, ʘ ʧʦ ʝʚʨʦʧʝʡʩʢʠʤ ʧʨʝʜʧʠʩʘ-

ʥʠʷʤ ï ʩ ʫʯʝʪʦʤ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ ʠʣʠ ʚʦʜʦʠʟʤʝʱʝʥʠʷ ʩʫʜʥʘ.  

ɺʳʚʦʜʳ 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʫʜʘ, ʧʦʩʪʨʦʝʥʥʳʝ ʥʘ ʢʣʘʩʩ ʈʈʈ, ʙʳʣʠ ʜʦʧʫʱʝʥʳ ʥʘ ɽɺɺʇ, ʚ ʯʘ-

ʩʪʥʦʩʪʠ ʜʣʷ ʧʣʘʚʘʥʠʷ ʚ ʟʦʥʘʭ 1 ʠ 2, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʨʠʪʴ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʧʨʠ ʚʳʙʦʨʝ ʷʢʦʨʥʦʛʦ ʩʥʘʙʞʝʥʠʷ ʧʦ ʇʨʘʚʠʣʘʤ ʈʈʈ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʥʘʙʞʝʥʠʷ, ʟʘʚʠ-

ʩʷʱʝʡ ʪʦʣʴʢʦ ʦʪ ʧʘʨʫʩʥʦʩʪʠ ʩʫʜʥʘ, ʘ ʪʘʢʞʝ ʫʪʦʯʥʠʪʴ ʪʨʝʙʦʚʘʥʠʷ ʇʨʘʚʠʣ ʈʈʈ ʢ ʤʘʩʩʝ 

ʥʦʩʦʚʳʭ ʠ ʢʦʨʤʦʚʳʭ ʷʢʦʨʝʡ ʩʫʜʦʚ ʚʥʫʪʨʝʥʥʝʛʦ ʧʣʘʚʘʥʠʷ. ʇʨʠ ʵʪʦʤ, ʝʩʣʠ ʵʪʠ ʩʫʜʘ 
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ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʥʘ ɽɺɺʇ, ʪʘʢ ʠ ʥʘ ɺɺʇ ʈʌ, ʜʣʠʥʳ ʮʝʧʝʡ ʧʨʝʜʣʘʛʘ-

ʝʪʩʷ ʦʩʪʘʚʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʜʝʡʩʪʚʫʶʱʠʭ ʇʨʘʚʠʣ ʈʈʈ, ʠʩʢʣʶʯʠ-

ʪʝʣʴʥʦ ʠʤʝʷ ʚ ʚʚʠʜʫ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʳʪʨʘʚʣʠʚʘʥʠʷ ʙʦʣʴʰʦʡ ʜʣʠʥʳ ʷʢʦʨʥʦʡ ʮʝʧʠ ʧʨʠ 

ʷʢʦʨʥʦʡ ʩʪʦʷʥʢʝ ʥʘ ʢʘʤʝʥʠʩʪʳʭ ʛʨʫʥʪʘʭ. 
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This article presents the calculations results on the anchor choice of the various types inland 

navigation vessels supply and dimensions according to the Russian River Register Rules 

(hereinafter referred to as the RRR Rules) and the European regulations ï Resolution No. 61 

of the United Nations Economic Commission for Europe çRecommendations concerning the 

European level harmonized technical requirements applicable to inland navigation vesselsè, 

Directive (EU) 2016/1629 of the European Parliament and of the 14 September 2016 Coun-

cil and the European Standard, establishing technical requirements for inland navigation 

vessels (ES-TRIN standard) edition 2019/1, as well as common rules for Det Norske Veritas 

and Germanischer Lloyd for inland navigation vessels 2018 edition (hereinafter DNV GL 

Rules). Work on the different methods regulated anchor supply comparison of inland naviga-

tion vessels is relevant, due to the fact that there are non-compliance anchor supply cases 

concerning Russian vessels entering the inland EU waterways, European regulations, as well 

as the RRR unjustified overstatement cases rules dealing with the requirements on anchor 

supply in relation to displacement vessels with the hull material other than steel. Matching 

anchors the weight is determined in accordance with clause 3.2.1 of Part V of the Ships 

Classification and Construction Rules on the one hand, and clauses 1ï6 of Article 13.01 of 

the ES-TRIN standard (the same methodology is used in the DNV GL rules) on the other 

hand. To assess the main holding power anchor supply component with different approaches 

to the anchor supply ships strategy , the conditional holding anchor weight supply concept 

was introduced. The comparison conditional holding weight results when placing the vessel 

only on the bow anchors are summarized in the table presented in the article. The results 

analysis shows that in most cases, the methods for selecting anchor supplies according to the 

RRR Rules and European regulations do not allow obtaining comparable results, which to 

some extent can be explained by different approaches to supply characteristics definition ï 

the calculated dependencies determining factor.  
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ʆʉʅʆɺʓ ʇʈʆɽʂʊʀʈʆɺɸʅʀʗ ɺʓʇʈɸɺʃʗʖʑɽɻʆ 

ɸʇʇɸʈɸʊɸ ɻʈʋʅʊʆɺʆɻʆ ʅɸʉʆʉɸ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʝʤʣʝʩʦʩ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʦ ʛʨʫʥʪʫ, ʙʫʩʪʝʨʥʳʡ ʛʨʫʥʪʦʚʦʡ ʥʘ-

ʩʦʩ, ʜʠʘʛʦʥʘʣʴʥʳʡ ʥʘʩʦʩ, ʨʘʙʦʯʝʝ ʢʦʣʝʩʦ, ʚʳʧʨʘʚʣʷʶʱʠʡ ʘʧʧʘʨʘʪ, ʚʭʦʜʥʘʷ ʢʨʦʤʢʘ ʣʦ-

ʧʘʩʪʠ, ʦʢʨʫʞʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʩʢʦʨʦʩʪʠ, ʤʝʨʠʜʠʦʥʘʣʴʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʩʢʦʨʦʩʪʠ 

 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʦ ʛʨʫʥʪʫ ʟʝʤʣʝʩʦʩʦʚ ʚ ʩʣʫʯʘʝ ʦʛʨʘʥʠʯʝʥʥʦʡ ʚʩʘ-

ʩʳʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʮʝʣʝʩʦʦʙʨʘʟʥʘ ʫʩʪʘʥʦʚʢʘ ʙʫʩʪʝʨʥʦʛʦ ʥʘʩʦʩʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ 

ʢʘʯʝʩʪʚʝ ʙʫʩʪʝʨʥʦʛʦ ʜʠʘʛʦʥʘʣʴʥʦʛʦ ʥʘʩʦʩʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʫʩʪʘʥʦʚʢʫ ʚʳʧʨʘʚʣʷʶʱʝʛʦ 

ʘʧʧʘʨʘʪʘ. ʇʨʠ ʵʪʦʤ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʚʳʧʨʘʚʣʷʶʱʠʡ ʘʧʧʘʨʘʪ ʩ ʮʠʣʠʥʜ-

ʨʠʯʝʩʢʠʤʠ ʣʦʧʘʩʪʷʤʠ ʩ ʮʝʣʴʶ ʫʧʨʦʱʝʥʠʷ ʝʛʦ ʠʟʛʦʪʦʚʣʝʥʠʷ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʦʙʝʩʧʝ-

ʯʝʥʠʷ ʩʪʘʙʠʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʃʦʧʘʩʪʠ ʚʳʧʨʘʚʣʷʶʱʝʛʦ ʘʧ-

ʧʘʨʘʪʘ ʜʦʣʞʥʳ ʠʤʝʪʴ ʧʨʦʬʠʣʴ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʙʝʟʫʜʘʨʥʳʡ ʚʭʦʜ ʧʦʪʦʢʘ. ɼʣʷ ʵʪʦʛʦ 

ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʦʢʨʫʞʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʩʢʦʨʦʩʪʠ ʞʠʜʢʦʩʪʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘ 

ʨʘʙʦʯʠʤ ʢʦʣʝʩʦʤ ʥʘʩʦʩʘ ʠ ʦʢʨʫʞʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ ʧʝʨʝʜ ʚʭʦʜʥʳ-

ʤʠ ʢʨʦʤʢʘʤʠ ʣʦʧʘʩʪʝʡ ʚʳʧʨʘʚʣʷʶʱʝʛʦ ʘʧʧʘʨʘʪʘ. ɺʩʣʝʜʩʪʚʠʝ ʫʜʘʣʸʥʥʦʩʪʠ ʚʭʦʜʥʳʭ 

ʢʨʦʤʦʢ ʚʳʧʨʘʚʣʷʶʱʝʛʦ ʘʧʧʘʨʘʪʘ ʦʪ ʚʳʭʦʜʥʳʭ ʢʨʦʤʦʢ ʨʘʙʦʯʝʛʦ ʢʦʣʝʩʘ ʥʘ ʨʘʟʤʝʨ 

ʧʨʦʭʦʜʥʦʛʦ ʩʝʯʝʥʠʷ ʦʢʨʫʞʥʘʷ ʩʢʦʨʦʩʪʴ ʙʫʜʝʪ ʫʤʝʥʴʰʘʪʴʩʷ.  

 

ʇʨʝʜʣʘʛʘʝʤʳʡ ʤʝʪʦʜ ʨʘʩʯʸʪʘ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʦʢʨʫʞʥʳʝ ʩʢʦʨʦʩʪʠ ʧʨʠ ʚʭʦʜʝ 

ʚ ʚʳʧʨʘʚʣʷʶʱʠʡ ʘʧʧʘʨʘʪ ʥʘ ʨʘʟʣʠʯʥʳʭ ʨʘʜʠʫʩʘʭ, ʯʪʦ ʧʦʣʥʦʩʪʴʶ ʦʧʨʝʜʝʣʷʝʪ ʧʦʣʦʞʝ-

ʥʠʝ ʚʭʦʜʥʦʡ ʢʨʦʤʢʠ ʣʦʧʘʩʪʠ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠʤʠ ʧʦʪʝʨʷʤʠ. 

ʇʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʟʝʤʣʝʩʦʩʦʚ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. ʇʨʠ 

ʵʪʦʤ ʜʣʷ ʝʸ ʫʚʝʣʠʯʝʥʠʷ, ʦʛʨʘʥʠʯʝʥʥʦʡ ʚʩʘʩʳʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʛʨʫʥʪʦʚʳʭ ʥʘʩʦ-

ʩʦʚ, ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ. ɹʫʩʪʝʨʥʳʝ ʛʨʫʥʪʦʚʳʝ ʥʘʩʦʩʳ, ʨʘʩʩʯʠʪʘʥʥʳʝ ʥʘ 

ʢʦʤʧʝʥʩʘʮʠʶ ʜʝʬʠʮʠʪʘ ʚʩʘʩʳʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʦʩʥʦʚʥʦʛʦ ʛʨʫʥʪʦʚʦʛʦ ʥʘʩʦʩʘ, ʦʙ-

ʣʘʜʘʶʪ ʦʙʳʯʥʦ ʥʝʙʦʣʴʰʠʤ ʥʘʧʦʨʦʤ [1,2,3,4,5,6,7,8,9,10,11].  

ʇʨʠ ʢʦʵʬʬʠʮʠʝʥʪʝ ʙʳʩʪʨʦʭʦʜʥʦʩʪʠ 250 < ns < 500 ʠʩʧʦʣʴʟʫʶʪ ʜʠʘʛʦʥʘʣʴʥʳʝ ʥʘ-

ʩʦʩʳ [12]. ɺʳʧʨʘʚʣʷʶʱʠʡ ʘʧʧʘʨʘʪ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʡ ʟʘ ʨʘʙʦʯʠʤ ʢʦʣʝʩʦʤ ʥʘʩʦʩʘ, 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʢʦʨʦʩʪʥʦʛʦ ʥʘʧʦʨʘ ʚ ʧʦʪʝʥʮʠʘʣʴʥʳʡ. ɺ ʨʘʙʦʪʝ [13] 

ʨʘʩʩʤʦʪʨʝʥ ʤʝʪʦʜ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚʳʧʨʘʚʣʷʶʱʝʛʦ ʘʧʧʘʨʘʪʘ ʦʩʝʚʦʛʦ ʥʘʩʦʩʘ ʩ ʮʠʣʠʥ-

ʜʨʠʯʝʩʢʠʤʠ ʣʦʧʘʩʪʷʤʠ. ʇʦʩʣʝʜʥʠʝ ʧʨʠʤʝʥʷʶʪ ʩ ʮʝʣʴʶ ʫʧʨʦʱʝʥʠʷ ʝʛʦ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ.  

ɼʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚʳʧʨʘʚʣʷʶʱʝʛʦ ʘʧʧʘʨʘʪʘ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʦʢ-

ʨʫʞʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʩʢʦʨʦʩʪʠ 
u

ʉ2  ʞʠʜʢʦʩʪʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘ ʨʘʙʦʯʠʤ ʢʦʣʝʩʦʤ 

ʠ ʦʢʨʫʞʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʩʢʦʨʦʩʪʠ 
u

C2
¡ʧʦʪʦʢʘ ʧʝʨʝʜ ʚʭʦʜʥʳʤʠ ʢʨʦʤʢʘʤʠ ʚʳʧʨʘʚ-

ʣʷʶʱʝʛʦ ʘʧʧʘʨʘʪʘ. ɺʩʣʝʜʩʪʚʠʝ ʫʜʘʣʸʥʥʦʩʪʠ ʚʭʦʜʥʳʭ ʢʨʦʤʦʢ ʚʳʧʨʘʚʣʷʶʱʝʛʦ ʘʧʧʘʨʘ-

ʪʘ ʦʪ ʚʳʭʦʜʥʳʭ ʢʨʦʤʦʢ ʨʘʙʦʯʝʛʦ ʢʦʣʝʩʘ ʥʘ ʨʘʟʤʝʨ ʧʨʦʭʦʜʥʦʛʦ ʩʝʯʝʥʠʷ ʦʢʨʫʞʥʘʷ ʩʢʦ-

ʨʦʩʪʴ ʙʫʜʝʪ ʫʤʝʥʴʰʘʪʴʩʷ.  



ʉ.ɻ. ʗʢʦʚʣʝʚ 
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ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʩʢʦʨʦʩʪʠ 
u

C2
¡ ʨʘʩʩʤʦʪʨʠʤ ʧʦʪʦʢ ʩ ʦʩʝʚʦʡ ʩʠʤʤʝʪʨʠʝʡ ʧʨʠ ʥʘʣʠ-

ʯʠʠ ʦʢʨʫʞʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʩʢʦʨʦʩʪʠ, ʩʯʠʪʘʷ, ʯʪʦ ʚʳʟʥʘʥʥʦʝ ʪʨʝʥʠʝʤ ʠʟʤʝʥʝʥʠʷ 

ʩʢʦʨʦʩʪʠ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʚʩʝ ʵʣʝʤʝʥʪʘʨʥʳʝ ʩʪʨʫʡʢʠ ʧʦ ʰʠʨʠʥʝ ʧʦ-

ʪʦʢʘ. ɺ ʵʣʝʤʝʥʪʘʨʥʦʡ ʩʪʨʫʡʢʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʨʝʥʠʷ ʥʘ ʧʫʪʠ xd  ʙʫʜʝʪ ʠʤʝʪʴ ʤʝʩʪʦ ʧʦ-

ʪʝʨʷ ʵʥʝʨʛʠʠ 
uXdH , ʦʪʥʝʩʝʥʥʘʷ ʢ ʝʜʠʥʠʮʝ ʚʝʩʘ ʞʠʜʢʦʩʪʠ [14,15]. 
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l-= ,   (1) 

ʛʜʝ l ï ʢʦʵʬʬʠʮʠʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʪʨʝʥʠʷ, l = 0,08õ0,1; 

Dɻ ï ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʜʠʘʤʝʪʨ, ʤ. 

 

ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʜʠʘʤʝʪʨʘ ʨʘʩʩʤʦʪʨʠʤ ʨʠʩ. 1. ʇʣʦʱʘʜʴ ʧʦʪʦʢʘ 

ʥʘ ʚʳʭʦʜʝ ʠʟ ʨʘʙʦʯʝʛʦ ʢʦʣʝʩʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʨʘʞʝʥʠʝʤ 

22 DbS p= ,  (2) 

ʟʜʝʩʴ b2 ï ʰʠʨʠʥʘ ʣʦʧʘʩʪʠ ʥʘ ʚʳʭʦʜʝ ʠʟ ʨʘʙʦʯʝʛʦ ʢʦʣʝʩʘ, ʤ; 

D2 ï ʥʘʨʫʞʥʳʡ ʜʠʘʤʝʪʨ ʨʘʙʦʯʝʛʦ ʢʦʣʝʩʘ ʧʦ ʩʨʝʜʥʝʡ ʩʪʨʫʡʢʝ, ʤ. 

 

 

ʈʠʩ. 1. ʉʭʝʤʘ ʜʠʘʛʦʥʘʣʴʥʦʛʦ ʥʘʩʦʩʘ: 1 ï ʚʭʦʜʥʘʷ ʢʨʦʤʢʘ  

ʚʳʧʨʘʚʣʷʶʱʝʛʦ ʘʧʧʘʨʘʪʘ; 2 ï ʚʳʭʦʜʥʘʷ ʢʨʦʤʢʘ ʨʘʙʦʯʝʛʦ ʢʦʣʝʩʘ 

ʇʣʦʱʘʜʴ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʧʦʪʦʢʘ ʥʘʡʜʝʤ ʧʦ ʬʦʨʤʫʣʝ 

Qp=¡ sinDbS 22 ,   (3) 

ʛʜʝ Q ï ʫʛʦʣ ʥʘʢʣʦʥʘ ʣʦʧʘʩʪʠ ʜʠʘʛʦʥʘʣʴʥʦʛʦ ʥʘʩʦʩʘ, ʛʨʘʜ. 

 

ʇʣʦʱʘʜʴ ʧʦʧʝʨʝʯʥʦʛʦ ʧʦʪʦʢʘ ʧʝʨʝʜ ʚʭʦʜʦʤ ʚ ʚʳʧʨʘʚʣʷʶʱʠʡ ʘʧʧʘʨʘʪ 

)ltgDSinDbSʊ Q+Qp= 2( 222 ,   (4) 

ʛʜʝ l ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʚʳʭʦʜʥʦʡ ʢʨʦʤʢʠ ʨʘʙʦʯʝʛʦ ʢʦʣʝʩʘ ʜʦ ʚʭʦʜʥʦʡ ʢʨʦʤʢʠ ʚʳʧʨʘʚ-

ʣʷʶʱʝʛʦ ʘʧʧʘʨʘʪʘ, ʠʟʤʝʨʝʥʥʦʝ ʚʜʦʣʴ ʦʩʠ ʥʘʩʦʩʘ, ʤ. 

 

ɻʠʜʨʘʚʣʠʯʝʩʢʠʡ ʜʠʘʤʝʪʨ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʦʪʥʦʰʝʥʠʝʤ ʫʯʝʪʚʝʨʝʥʥʦʡ ʧʣʦʱʘʜʠ ʧʦʪʦʢʘ ʢ 

ʩʤʦʯʝʥʥʦʤʫ ʧʝʨʠʤʝʪʨʫ, ʥʘʭʦʜʠʪʩʷ ʠʟ ʚʳʨʘʞʝʥʠʷ (ʨʠʩ. 1) 
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ʊʨʘʝʢʪʦʨʠʷ ʜʚʠʞʝʥʠʷ ʵʣʝʤʝʥʪʘʨʥʦʡ ʩʪʨʫʡʢʠ ʤʝʞʜʫ ʨʘʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ ʥʘʩʦʩʘ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʠʥʪʦʚʦʡ ʣʠʥʠʝʡ ʫʚʝʣʠʯʠʚʘʶʱʝʛʦʩʷ ʜʠʘʤʝʪʨʘ (ʨʠʩ. 2). ʉʦʦʪʥʦʰʝʥʠʝ 

ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʨʥʳʤʠ ʧʝʨʝʤʝʱʝʥʠʷʤʠ ʚʜʦʣʴ ʦʩʝʡ ʍ ʠ  l ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

aQ
=

sincos
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u
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 ʩʢʦʨʦʩʪʷʤʠ.  
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ʉ2  ï ʤʝʨʠʜʠʦʥʘʣʴʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʩʢʦʨʦʩʪʠ, ʤ/ʩ. 

 

 

ʈʠʩ. 2. ʉʭʝʤʘ ʜʚʠʞʝʥʠʷ ʞʠʜʢʦʩʪʠ ʤʝʞʜʫ ʚʳʭʦʜʥʦʡ ʢʨʦʤʢʦʡ  

ʨʘʙʦʯʝʛʦ ʢʦʣʝʩʘ ʠ ʚʭʦʜʥʦʡ ʢʨʦʤʢʦʡ ʚʳʧʨʘʚʣʷʶʱʝʛʦ ʘʧʧʘʨʘʪʘ 
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ʀʩʧʦʣʴʟʫʷ ʫʨʘʚʥʝʥʠʝ ʥʝʨʘʟʨʳʚʥʦʩʪʠ ʧʦʪʦʢʘ, ʥʘʡʜʝʤ 
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ʉ ʫʯʝʪʦʤ ʬʦʨʤʫʣ (11) ʠ (10), ʧʦʣʫʯʠʤ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ ʨʝʰʝʥʠʝ, ʢʦ-

ʪʦʨʦʛʦ ʧʦʟʚʦʣʠʪ ʥʘʡʪʠ ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ ʥʘ ʨʘʟʣʠʯʥʳʭ ʨʘʜʠʫʩʘʭ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 
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ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ ʥʘ 

ʚʭʦʜʥʦʡ ʢʨʦʤʢʝ ʚʳʧʨʘʚʣʷʶʱʝʛʦ ʘʧʧʘʨʘʪʘ ʙʫʩʪʝʨʥʦʛʦ ʜʠʘʛʦʥʘʣʴʥʦʛʦ ʥʘʩʦʩʘ ʜʦʙʳ-

ʚʘʶʱʝʛʦ ʟʝʤʣʝʩʦʩʘ ʧʨʦʝʢʪʘ ʈ-109. ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʨʘʩʯʸʪʘ ʧʨʠʥʠʤʘʣʠʩʴ ʩʣʝ-

ʜʫʶʱʠʝ: ,ʩ/ʤ,C u 6642 =  ʤ,D 650=¡ , ʤ,D 051=¡¡ , ʤ,b 302 = , ʤ,D 8402 = , 

ʩ/ʤ,Q 381= , ¯=Q 40 , 0801 ,=l , .,102 =l  ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʘ ʩʢʦʨʦʩʪʠ 
u

C2
¡, ʧʨʦʠʟ-

ʚʝʜʸʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʧʘʢʝʪʘ Mathcad, ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 3. 
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THE BASIS OF THE DESIGN OF THE STRAIGHTE NING 

APPARATUS OF THE GROUND PUMP 

S.G. Yakovlev, Ph.D.,(Tech.) dean of electromechanical faculty 

 Volga State University of Water Transport  
603951, Nizhny Novgorod,  Nesterov Str. 5 

 
Keywords: dredger, performance on the ground, booster dredge pump, mixed flow pump, 

impeller, vipassi apparatus, the blades input (inlet) edge, the circumferential velocity com-

ponent, meridional velocity component  

 

To improve the suction pipes performance on the ground, in the case of the limited suction 

capacity a booster pump installing is neede. Using as a booster diagonal pump involves a 

straightening apparatus installing. At the same time, it is advisable to design a straightening 

apparatus with cylindrical blades in order to simplify its manufacture, restore and ensure 

stable parameters during operation. The straightening apparatus blades must have a profile 

that provides a shock-free flow input. To do this, it is necessary to know the liquid velocity 

circumferential component directly behind the pump impeller and the flow velocity circum-

ferential component in front of the blades inlet edges straightening apparatus. Due to the 

straightening machine input edges distance from the impeller output edges to the cross sec-

tion size , the circumferential speed will decrease. 

The proposed calculation method makes it possible to determine the circumferential veloci-

ties at the entrance to the straightening apparatus at different radii, which completely deter-

mines the blade inlet edge position with minimal hydraulic losses. 
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ɺ.ɸ. ʉʠʜʷʢʦʚʘ 
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ɺ.ɸ. ʉʠʜʷʢʦʚʘ, ʢ.ʵ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʪʦʚʘʨʦʚʝʜʝʥʠʷ, ʩʝʨʚʠʩʘ ʠ ʫʧʨʘʚʣʝʥʠʷ  

ʢʘʯʝʩʪʚʦʤ ʀʇʊɼ ï ʬʠʣʠʘʣ ɻɹʆʋ ɺʆ ʅɻʀʕʋ,  

çʀʥʩʪʠʪʫʪ ʧʠʱʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʜʠʟʘʡʥʘè ï ʬʠʣʠʘʣ ɻɹʆʋ ɺʆ  

çʅʠʞʝʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠʥʞʝʥʝʨʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

603950, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʫʣ. ɻʦʨʥʘʷ, 13 

ʕʂʆʅʆʄʀʏɽʉʂɸʗ ʕʌʌɽʂʊʀɺʅʆʉʊʔ ʄɽʈʆʇʈʀʗʊʀʁ 

ʆʎɽʅʂʀ ʂɸʏɽʉʊɺɸ ʆɹʉʃʋɾʀɺɸʅʀʗ ʇʆʊʈɽɹʀʊɽʃɽʁ  

ʅɸ ʇʈʀʄɽʈɽ ʈɽʉʊʆʈɸʅʅʆɻʆ ɹʀɿʅɽʉɸ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʱʝʩʪʚʝʥʥʦʝ ʧʠʪʘʥʠʝ, ʧʦʪʨʝʙʠʪʝʣʴ, ʦʙʩʣʫʞʠʚʘʥʠʝ ʧʦʪʨʝʙʠʪʝʣʝʡ, 

ʧʠʚʥʦʡ ʨʝʩʪʦʨʘʥ, ʤʝʨʦʧʨʠʷʪʠʷ, ʵʣʝʢʪʨʦʥʥʦʝ ʤʝʥʶ, ʧʨʠʙʳʣʴ, ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ, ʩʠʩʪʝ-

ʤʘ ʩʢʠʜʦʢ. 

  

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʨʦʧʨʠʷʪʠʡ ʦʮʝʥʢʠ ʢʘ-

ʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ. ɺ ʫʩʣʦʚʠʷʭ ʨʳʥʦʯʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʙʦʣʴʰʦʝ ʟʥʘ-

ʯʝʥʠʝ ʫʜʝʣʷʝʪʩʷ ʦʙʩʣʫʞʠʚʘʥʠʶ ʧʦʩʝʪʠʪʝʣʝʡ ʧʨʝʜʧʨʠʷʪʠʡ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ, 

ʪʘʢ ʢʘʢ ʦʪ ʢʘʯʝʩʪʚʘ ʠ ʫʨʦʚʥʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʟʘʚʠʩʠʪ ʵʬʬʝʢʪʠʚʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʣʶ-

ʙʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʦʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʨʘʟʤʝʨ ʧʨʠʙʳʣʠ. ʇʨʦ-

ʙʣʝʤʘ ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦʩʪʦʷʥʥʦ ʚʦʣʥʫʝʪ ʠ ʧʦʩʝʪʠʪʝʣʝʡ, ʠ ʧʝʨʩʦʥʘʣ. ʅʝʦʙ-

ʭʦʜʠʤʦʩʪ ɹʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʙʩʣʫʞʠʚʘʥʠʶ ʧʦʪʨʝʙʠʪʝʣʝʡ 

ʩʚʷʟʘʥʘ ʩ ʚʥʝʜʨʝʥʠʝʤ ʚ ʧʨʘʢʪʠʢʫ ʨʝʩʪʦʨʘʥʥʦʛʦ ʙʠʟʥʝʩʘ ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʙʳʪʠʡʥʳʭ ʤʝ-

ʨʦʧʨʠʷʪʠʡ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʳ ʦʙʩʣʫʞʠʚʘʥʠʷ. ɸʚʪʦʨʦʤ 

ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʦʚʦʢʫʧʥʦʩʪʠ ʵʬʬʝʢʪʦʚ, ʪʘʢʠʭ ʢʘʢ: ʧʦ-

ʚʳʰʝʥʠʝ ʩʫʤʤʳ ʩʨʝʜʥʝʛʦ ʯʝʢʘ, ʫʚʝʣʠʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʩʥʠʞʝʥʠʝ ʥʘʛʨʫʟ-

ʢʠ ʥʘ ʧʝʨʩʦʥʘʣ ʧʨʠ ʩʦʢʨʘʱʝʥʠʠ ʰʪʘʪʘ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʥʠʞʝʥʠʝ ʌʆʊ, ʧʦʚʳʰʝ-

ʥʠʝ ʫʨʦʚʥʷ ʩʝʨʚʠʩʘ. ɺ ʘʚʪʦʨʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʩʯʝʪʳ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʚʥʝʜʨʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʠʭ 

ʨʘʩʯʝʪʘ. 

 

ɿʘʜʘʯʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ ï ʥʝ ʪʦʣʴʢʦ ʜʦʚʦʜʠʪʴ ʧʨʦʜʫʢʮʠʶ ʜʦ 

ʢʦʥʝʯʥʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ, ʥʦ ʠ ʘʢʪʠʚʥʦ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʪʨʝʙʠʪʝʣʴ-

ʩʢʦʛʦ ʩʧʨʦʩʘ, ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. ʇʨʦʙʣʝʤʘ ʢʘʯʝʩʪʚʘ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦʩʪʦʷʥʥʦ ʚʦʣʥʫʝʪ ʠ ʧʦʩʝʪʠʪʝʣʝʡ, ʠ ʧʝʨʩʦʥʘʣ, ʯʪʦ ʟʘʢʦʥʦʤʝʨʥʦ, ʪʘʢ ʢʘʢ 

ʨʘʩʪʝʪ ʤʘʪʝʨʠʘʣʴʥʦʝ ʙʣʘʛʦʩʦʩʪʦʷʥʠʝ ʣʶʜʝʡ, ʧʦʚʳʰʘʝʪʩʷ ʠʭ ʢʫʣʴʪʫʨʥʳʡ ʫʨʦʚʝʥʴ. ɺ 

ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʚʧʦʣʥʝ ʝʩʪʝʩʪʚʝʥʥʦ ʞʝʣʘʥʠʝ ʧʦʩʝʪʠʪʝʣʝʡ ʧʨʠʦʙʨʝʩʪʠ ʥʝʦʙʭʦʜʠʤʳʝ ʠʤ 

ʫʩʣʫʛʠ ʚ ʫʜʦʙʥʦʝ ʜʣʷ ʥʠʭ ʚʨʝʤʷ, ʚ ʫʜʦʙʥʦʤ ʤʝʩʪʝ, ʚ ʥʫʞʥʦʤ ʘʩʩʦʨʪʠʤʝʥʪʝ [1]. ʇʦʵʪʦ-

ʤʫ ʚ ʫʩʣʦʚʠʷʭ ʨʳʥʦʯʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʫʜʝʣʷʝʪʩʷ ʦʙʩʣʫʞʠʚʘʥʠʶ 

ʧʦʩʝʪʠʪʝʣʝʡ ʧʨʝʜʧʨʠʷʪʠʡ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ, ʪʘʢ ʢʘʢ ʦʪ ʢʘʯʝʩʪʚʘ ʠ ʫʨʦʚʥʷ ʦʙ-

ʩʣʫʞʠʚʘʥʠʷ ʟʘʚʠʩʠʪ ʵʬʬʝʢʪʠʚʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʣʶʙʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʦʩʥʦʚʥʳʤ ʧʦʢʘ-

ʟʘʪʝʣʝʤ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʨʘʟʤʝʨ ʧʨʠʙʳʣʠ. 

ʇʠʚʥʳʝ ʨʝʩʪʦʨʘʥʳ ʚ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ ʙʫʜʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʟʥʘʯʠʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ 

ʜʣʷ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʧʠʚʘ, ʯʪʦ ʚʳʨʘʟʠʪʩʷ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʥʚʝʩʪʠʮʠʷʭ ʚ ʵʪʦʪ ʢʘʥʘʣ 

ʧʨʦʜʘʞ. 

ʆʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʪʝʥʜʝʥʮʠʡ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʙʩʪʚʝʥʥʦʡ 

ʧʠʚʦʚʘʨʥʠ ʚʥʫʪʨʠ ʨʝʩʪʦʨʘʥʘ ʠʣʠ ʢʦʥʮʝʧʮʠʠ in-house brewery [2]. 

ɺ ʫʩʣʦʚʠʷʭ ʥʘʩʳʱʝʥʠʷ ʧʠʚʥʦʛʦ ʨʳʥʢʘ ʠ ʩʥʠʞʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʨʘʜʠʮʠʦʥʥʦʡ 

ʨʝʢʣʘʤʳ ʧʠʚʦʚʘʨʝʥʥʳʝ ʢʦʤʧʘʥʠʠ ʙʫʜʫʪ ʫʜʝʣʷʪʴ ʧʦʚʳʰʝʥʥʦʝ ʚʥʠʤʘʥʠʝ ʬʦʨʤʘʪʫ ʨʝʩ-

ʪʦʨʘʥʘ [3]. ɻʣʘʚʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʨʝʩʪʦʨʘʥʘ ʩ ʬʠʨʤʝʥʥʳʤ ʥʘʠʤʝʥʦʚʘʥʠʝʤ çɸɺSè, 

ʧʨʠʥʷʪʦʛʦ ʚ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʷʚʣʷʝʪʩʷ ʧʠʚʦʚʘʨʥʷ, ʨʘʟʤʝʱʝʥʥʘʷ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦ ʚ ʟʘʣʝ ʨʝʩʪʦʨʘʥʘ ʠ ʦʪʜʝʣʝʥʥʦʡ ʦʪ ʛʦʩʪʝʡ ʣʠʰʴ ʩʪʝʢʣʷʥʥʦʡ ʧʝʨʝʛʦʨʦʜʢʦʡ. 
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ʉ ʮʝʣʴʶ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦʩʝʪʠʪʝʣʝʡ ʨʝʩʪʦʨʘʥʘ 

çɸɺSè ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʩʣʝʜʫʶʱʠʝ ʥʘʧʨʘʚʣʝʥʠʷ: 

ï ʦʨʛʘʥʠʟʘʮʠʷ ʩʦʙʳʪʠʡʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʥʘ ʙʘʟʝ ʨʝʩʪʦʨʘʥʘ çABSè [4]; 

ï ʚʥʝʜʨʝʥʠʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʝʥʶ ʥʘ ʢʘʞʜʦʤ ʩʪʦʣʠʢʝ ʨʝʩʪʦʨʘʥʘ [5]; 

ï ʩʠʩʪʝʤʘ ʜʠʩʢʦʥʪʥʦʡ ʩʢʠʜʢʠ [6]. 

ʆʨʛʘʥʠʟʘʮʠʷ ʧʨʘʟʜʥʠʢʘ çɹʘʚʘʨʠʷè ʠ ʜʝʛʫʩʪʘʮʠʷ ʥʦʚʳʭ ʩʦʨʪʦʚ ʧʠʚʘ, ʧʨʦʠʟʚʝʜʝʥ-

ʥʦʛʦ ʚ ʨʝʩʪʦʨʘʥʝ çABSè, ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʦʜʘʞʫ ʙʠʣʝʪʦʚ ʧʦ 500 ʨʫʙʣʝʡ, ʚ ʵʪʫ ʩʪʦʠ-

ʤʦʩʪʴ ʙʫʜʝʪ ʚʭʦʜʠʪʴ ʜʝʛʫʩʪʘʮʠʷ 2 ʚʠʜʦʚ ʧʠʚʘ: 

1. çɹʘʚʘʨʠʷè; 

2. çɹʝʨʣʠʥè. 

ɼʘʥʥʘʷ ʜʝʛʫʩʪʘʮʠʷ ʧʨʦʚʦʜʠʪʩʷ ʩʦʚʤʝʩʪʥʦ ʩ ʧʠʚʦʚʘʨʦʤ ʠ ʜʠʨʝʢʪʦʨʦʤ ʨʝʩʪʦʨʘʥʘ 

çABSè. ʇʠʚʦʚʘʨ ʠ ʜʠʨʝʢʪʦʨ ʧʨʦʚʦʜʷʪ ʧʨʝʟʝʥʪʘʮʠʶ ʥʦʚʳʭ ʩʦʨʪʦʚ, ʧʦʵʪʦʤʫ ʟʘʪʨʘʪ ʥʘ 

ʨʘʙʦʪʫ ʚʝʜʫʱʝʛʦ ʥʝ ʧʦʪʨʝʙʫʝʪʩʷ. 

ʂ ʧʠʚʫ ʧʨʝʜʣʦʞʝʥʳ ʢʣʘʩʩʠʯʝʩʢʠʝ ʧʠʚʥʳʝ ʟʘʢʫʩʢʠ: çɹʦʣʴʰʦʝ ʧʠʚʥʦʝ ʘʩʩʦʨʪʠ 

çABSè, çɻʦʨʘ ʦʪʚʘʨʥʳʭ ʢʨʝʚʝʪʦʢè, çɻʨʝʥʢʠ ʯʝʩʥʦʯʥʳʝ ʩ ʩʦʫʩʦʤè. 

ɺ ʨʝʩʪʦʨʘʥ çABSè ʧʨʠʛʣʘʰʘʶʪʩʷ ʧʦʩʝʪʠʪʝʣʠ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʜʘʥʥʦʛʦ ʤʝʨʦʧʨʠʷ-

ʪʠʷ, ʧʨʦʜʘʞʘ ʧʨʠʛʣʘʩʠʪʝʣʴʥʳʭ ʙʠʣʝʪʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ 2 ʤʝʩʷʮʘ ʦʬʠʮʠʘʥʪʘʤʠ ʚ 

ʪʦʨʛʦʚʦʤ ʟʘʣʝ ʨʝʩʪʦʨʘʥʘ çABSè, ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʩʪʦʷʥʥʳʭ ʢʣʠʝʥʪʦʚ ʨʝʩʪʦʨʘʥʘ 

çABSè ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʪʝʣʝʬʦʥʫ. ʆʢʦʣʦ ʨʝʩʪʦʨʘʥʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʰʪʝʥʜʝʨ ʠ 

ʨʘʩʪʷʞʢʘ, ʥʘ ʥʠʭ ʨʘʟʤʝʱʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʘʬʠʰʘ ʦ ʧʨʦʚʦʜʠʤʦʡ ʘʢʮʠʠ. 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʩʯʝʪʳ ʟʘʪʨʘʪ ʥʘ ʧʨʦʜʫʢʮʠʶ, ʚʳʧʦʣʥʝʥʥʳʝ ʧʦ ʤʝʪʦ-

ʜʠʢʘʤ [7, 8]. 

ʊʘʙʣʠʮʘ 1 

ʈʘʩʯʝʪ ʟʘʪʨʘʪ ʥʘ ʧʨʦʜʫʢʪʳ 

ʅʘʠʤʝʥʦʚʘʥʠʝ  ʉʝʙʝʩʪʦʠʤʦʩʪʴ ʂ-ʚʦ ʧʦʨʮʠʡ  

ʥʘ 100 ʯʝʣ. 
ʀʪʦʛʦ 

ɹʦʣʴʰʦʝ ʧʠʚʥʦʝ ʘʩʩʦʨʪʠ çABSè 217,17 5 1085,85 

ɻʦʨʘ ʦʪʚʘʨʥʳʭ ʢʨʝʚʝʪʦʢ 78,26 5 391,30 

ɻʨʝʥʢʠ ʯʝʩʥʦʯʥʳʝ 28,26 5 141,30 

ʀʪʦʛʦ 1618,45 

 

ʈʘʩʯʝʪ ʟʘʪʨʘʪ ʥʘ ʧʨʦʜʫʢʪʳ 217,14*5=1085,85 ʨʫʙ. ï ʩʝʙʝʩʪʦʠʤʦʩʪʴ çɹʦʣʴʰʦʛʦ 

ʧʠʚʥʦʛʦ ʘʩʩʦʨʪʠ çABSè. 

78,26*5=391,3 ʨʫʙ. ï ʩʝʙʝʩʪʦʠʤʦʩʪʴ çɻʦʨʳ ʦʪʚʘʨʥʳʭ ʢʨʝʚʝʪʦʢè. 

28,26*5=141,3 ʨʫʙ. ï ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʯʝʩʥʦʯʥʳʭ ʛʨʝʥʦʢ. 

ʆʙʱʠʝ ʟʘʪʨʘʪʳ ʥʘ ʧʨʠʛʦʪʦʚʣʝʥʠʝ ʙʣʶʜ ʩʦʩʪʘʚʠʣʠ 1618,45 ʨʫʙ. 

ʉʪʦʠʤʦʩʪʴ ʧʨʠʛʣʘʩʠʪʝʣʴʥʳʭ ʙʠʣʝʪʦʚ ʩʦʩʪʘʚʣʷʝʪ 100 ʨʫʙ. ʟʘ 1 ʰʪ, ʥʝʦʙʭʦʜʠʤʦ 

100 ʰʪ., ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʫʤʤʘ ʟʘʪʨʘʪ ʩʦʩʪʘʚʠʪ: 100*100=10000 ʨʫʙ. 

ʈʘʩʧʝʯʘʪʢʘ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʥʶ ʩʪʦʠʪ 100 ʨʫʙ./ʰʪ., ʜʣʷ ʨʝʩʪʦʨʘʥʘ ʥʝʦʙʭʦʜʠʤʦ 

50 ʰʪ. ʤʝʥʶ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʫʤʤʘ ʟʘʪʨʘʪ ʩʦʩʪʘʚʠʪ: 50*100=5000 ʨʫʙ. ʉʝʙʝʩʪʦʠʤʦʩʪʴ 

500 ʤʣ. ʧʠʚʘ ʩʦʩʪʘʚʣʷʝʪ 25 ʨʫʙ. ʅʘ ʜʝʛʫʩʪʘʮʠʠ ʙʫʜʝʪ ʨʝʘʣʠʟʦʚʘʥʦ 200 ʧʦʨʮʠʡ ʧʦ 

500 ʤʣ, ʟʘʪʨʘʪʳ ʥʘ ʧʠʚʦ ʩʦʩʪʘʚʷʪ 200*25=500 ʨʫʙ. ɿʘʪʨʘʪʳ ʥʘ ʠʥʩʪʘʣʣʷʮʠʶ ʠʟ ʚʦʟ-

ʜʫʰʥʳʭ ʰʘʨʦʚ ʩʦʩʪʘʚʷʪ 3000 ʨʫʙ. 

ʇʦʩʝʪʠʪʝʣʷʤ ʧʨʝʜʣʘʛʘʶʪʩʷ ʧʨʠʟʳ ʟʘ ʢʦʥʢʫʨʩʳ ʚ ʚʠʜʝ ʧʠʚʥʦʛʦ ʥʘʙʦʨʘ ʩ ʣʦʛʦʪʠʧʦʤ 

ʨʝʩʪʦʨʘʥʘ, ʚ ʢʦʪʦʨʳʡ ʚʭʦʜʠʪ ʧʠʚʥʘʷ ʢʨʫʞʢʘ, ʧʦʜʩʪʘʚʢʘ ʧʦʜ ʢʨʫʞʢʫ ʠ ʦʪʢʨʳʚʘʣʢʘ. ʉʝ-

ʙʝʩʪʦʠʤʦʩʪʴ ʦʜʥʦʛʦ ʧʠʚʥʦʛʦ ʥʘʙʦʨʘ ʩʦʩʪʘʚʣʷʝʪ 300 ʨʫʙ. 300*20=6000 ʨʫʙ. ɺ ʪʘʙʣʠʮʝ 

2 ʨʘʩʩʤʦʪʨʝʥʳ ʦʙʱʠʝ ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʜʝʛʫʩʪʘʮʠʠ. 



ɺ.ɸ. ʉʠʜʷʢʦʚʘ 
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ʊʘʙʣʠʮʘ 2 

ɿʘʪʨʘʪʳ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʜʝʛʫʩʪʘʮʠʠ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʟʘʪʨʘʪ ʂʦʣʠʯʝʩʪʚʦ ʎʝʥʘ ʉʫʤʤʘ 

ɿʘʪʨʘʪʳ ʥʘ ʧʨʦʜʫʢʪʳ   1618,45 

ʇʨʠʛʣʘʩʠʪʝʣʴʥʳʝ ʙʠʣʝʪʳ 100 100 10000,00 

ʈʘʩʧʝʯʘʪʢʘ ʩʧʝʮ. ʤʝʥʶ 50 100 5000,00 

ʉʝʙʝʩʪʦʠʤʦʩʪʴ ʧʠʚʘ 200 40 8000,00 

ɿʘʪʨʘʪʳ ʥʘ ʬʠʛʫʨʫ ʠʟ ʰʘʨʦʚ 1 3000 3000,00 

ɿʘʪʨʘʪʳ ʥʘ ʧʨʠʟʳ 20 300 6000,00 

ʀʪʦʛʦ   33618,45 

 

ɿʘʪʨʘʪʳ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʜʝʛʫʩʪʘʮʠʠ ʩʦʩʪʘʚʷʪ 33618,45 ʨʫʙʣʝʡ.  

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʜʝʛʫʩʪʘʮʠʠ ʧʣʘʥʠʨʫʝʪʩʷ, ʯʪʦ ʛʦʩʪʠ ʧʨʦʜʦʣʞʘʪ ʦʪʜʳʭʘʪʴ ʚ ʨʝʩ-

ʪʦʨʘʥʝ ʠ ʠʤʠ ʙʫʜʝʪ ʢʫʧʣʝʥʦ ʧʦ 60 ʧʦʨʮʠʡ ʧʠʚʘ çɹʘʚʘʨʠʷè ʠ çɹʝʨʣʠʥè  

200*60=12 000 ʨʫʙ. + 200*60=12 000 ʨʫʙ. 

ʈʝʘʣʠʟʫʝʪʩʷ 25 ʧʦʨʮʠʡ ʟʘʢʫʩʦʢ ʩʨʝʜʥʝʡ ʩʪʦʠʤʦʩʪʴʶ 250 ʨʫʙ. ʥʘ ʩʫʤʤʫ 6250 ʨʫʙ. 

ɺʳʨʫʯʢʘ ʦʪ ʧʨʦʜʘʞʠ ʧʨʠʛʣʘʩʠʪʝʣʴʥʳʭ ʙʠʣʝʪʦʚ ʩʦʩʪʘʚʠʪ 500*100=50000 ʨʫʙ. 

ɺ ʪʘʙʣʠʮʝ 3 ʧʨʝʜʩʪʘʚʣʝʥ ʧʣʘʥʦʚʳʡ ʪʦʚʘʨʦʦʙʦʨʦʪ ʦʪ ʧʨʦʚʝʜʝʥʠʷ ʜʝʛʫʩʪʘʮʠʠ. 

ʊʘʙʣʠʮʘ 3 

ʇʣʘʥ ʧʨʦʜʘʞ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʎʝʥʘ ʂʦʣʠʯʝʩʪʚʦ ʉʫʤʤʘ 

ʇʨʦʜʘʞʘ ʧʨʠʛʣʘʩʠʪʝʣʴʥʳʭ ʙʠʣʝʪʦʚ 500 100 50000,00 

ɹʘʚʘʨʠʷ  200 60 12000,0 

ɹʝʨʣʠʥ 200 60 12000,00 

ɿʘʢʘʟ ʙʣʶʜ ʠʟ ʤʝʥʶ ʩ ʫʯʝʪʦʤ ʩʢʠʜʢʠ 250 25 6250,00 

ʀʪʦʛʦ 80250 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʣʘʥʦʚʳʡ ʪʦʚʘʨʦʦʙʦʨʦʪ ʦʪ ʧʨʦʚʝʜʝʥʠʷ ʜʝʛʫʩʪʘʮʠʠ ʩʦʩʪʘʚʠʪ 80250 

ʨʫʙ. ɺ ʪʘʙʣʠʮʝ 4 ʨʘʩʩʯʠʪʘʥʘ ʧʨʠʙʳʣʴ ʦʪ ʜʝʛʫʩʪʘʮʠʠ. 

ʊʘʙʣʠʮʘ 4 

ʈʘʩʯʝʪ ʧʨʠʙʳʣʠ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʉʫʤʤʘ 

ʊʦʚʘʨʦʦʙʦʨʦʪ ʨʫʙ. 80250,00 

ʀʟʜʝʨʞʢʠ 300000 

ɿʘʪʨʘʪʳ 33618,45 

ʇʨʠʙʳʣʴ 16631,55 

 

ʇʨʠʙʳʣʴ = 80250 ï 30000 ï 33618,45 = 16631,55 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʣʘʥʦʚʘʷ ʧʨʠʙʳʣʴ ʦʪ ʧʨʦʚʝʜʝʥʠʷ ʚʝʯʝʨʠʥʢʠ ʩʦʩʪʘʚʠʣʘ 

16631,55 ʨʫʙ. 

ROS = %%
,

20100
80250

5516631
=³  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʦʪ ʧʨʦʚʝʜʝʥʠʷ ʚʝʯʝʨʠʥʢʠ ʩʦʩʪʘʚʠʣʘ 20%. 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 58, 2018 ʛ. 
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ɺʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ ʩʢʠʜʦʢ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʣʦʷʣʴʥʦʩʪʴ ʢʣʠʝʥʪʦʚ ʠ ʤʦʪʠʚʠʨʦ-

ʚʘʪʴ ʢ ʧʦʩʝʱʝʥʠʶ ʨʝʩʪʦʨʘʥʘ çABSè ʯʘʱʝ, ʚʝʜʴ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʣʶʜʠ ʦʯʝʥʴ ʣʶʙʷʪ 

ʩʢʠʜʢʠ. ɺ ʪʘʙʣʠʮʝ ʧʨʝʜʣʦʞʠʤ ʩʠʩʪʝʤʫ ʚʦʟʤʦʞʥʳʭ ʩʢʠʜʦʢ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʥʘʢʦʧʠ-

ʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. 

ʊʘʙʣʠʮʘ 5 

ʉʠʩʪʝʤʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʩʢʠʜʦʢ 

ʉʫʤʤʘ ʥʘʢʦʧʣʝʥʠʷ ʨʫʙ. ʉʢʠʜʢʘ 

ʦʪ 20 000ï50 000 7% 

ʦʪ 50 001ï100 000 10% 

ʦʪ 100 001ï150 000 15% 

ʦʪ 150 001ï250 000 20% 

ʉʚʳʰʝ 250 000  25% 

 

ʉʠʩʪʝʤʘ ʩʢʠʜʦʢ ʧʦʟʚʦʣʠʪ ʫʜʝʨʞʘʪʴ ʧʦʩʝʪʠʪʝʣʝʡ ʠ ʩʪʠʤʫʣʠʨʫʝʪ ʧʨʠʪʦʢ ʥʦʚʳʭ ʧʦ-

ʩʝʪʠʪʝʣʝʡ ʠʤʝʥʥʦ ʚ ʨʝʩʪʦʨʘʥ çABSè, ʘ ʥʝ ʚ ʢʘʢʦʝ-ʪʦ ʜʨʫʛʦʝ ʟʘʚʝʜʝʥʠʝ. ʄʥʦʛʠʝ ʛʦʩʪʠ 

ʢʦʣʣʝʢʮʠʦʥʠʨʫʶʪ ʜʠʩʢʦʥʪʥʳʝ ʢʘʨʪʳ ʟʘʚʝʜʝʥʠʡ, ʠ ʧʦʣʫʯʝʥʠʝ ʥʦʚʦʡ ʜʠʩʢʦʥʪʥʦʡ ʢʘʨʪʳ 

ʠʭ ʙʫʜʝʪ ʤʦʪʠʚʠʨʦʚʘʪʴ ʢ ʧʦʩʝʱʝʥʠʶ ʨʝʩʪʦʨʘʥʘ. ɺ ʩʨʝʜʥʝʤ, ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ ʩʢʠ-

ʜʦʢ ʫʚʝʣʠʯʠʚʘʝʪ ʪʦʚʘʨʦʦʙʦʨʦʪ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʠʤʝʨʥʦ ʥʘ 20%. 

ʊʘʙʣʠʮʘ 6 

ʇʣʘʥʦʚʳʡ ʪʦʚʘʨʦʦʙʦʨʦʪ ʧʦʩʣʝ ʚʥʝʜʨʝʥʠʷ ʜʠʩʢʦʥʪʥʦʡ ʩʠʩʪʝʤʳ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ɼʦ ʚʥʝʜʨʝʥʠʷ ʩʢʠʜʦʢ ʇʦʩʣʝ ʚʥʝʜʨʝʥʠʷ ʩʢʠʜʦʢ 

ʊʦʚʘʨʦʦʙʦʨʦʪ ʪʳʩ. ʨʫʙ. 15358 18429,6 

 

ɿʘ 2017 ʛʦʜ ʪʦʚʘʨʦʦʙʦʨʦʪ ʚ ʨʝʩʪʦʨʘʥʝ ʩʦʩʪʘʚʠʣ 15358 ʪʳʩ. ʨʫʙ., ʧʦʩʣʝ ʚʥʝʜʨʝʥʠʷ 

ʩʠʩʪʝʤʳ ʩʢʠʜʦʢ ʧʣʘʥʠʨʫʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʪʦʚʘʨʦʦʙʦʨʦʪʘ ʜʦ 18429,6 ʪʳʩ. ʨʫʙ. 

ɺ ʩʨʝʜʥʝʤ ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ ʩʢʠʜʢʠ 7% ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʦʤʫ ʧʦʩʝʪʠʪʝʣʶ ʥʝʦʙ-

ʭʦʜʠʤʦ ʦʪ 6 ʜʦ 18 ʤʝʩʷʮʝʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʚʷʟʠ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʩʥʠʞʝʥʠʝʤ ʪʦʚʘ-

ʨʦʦʙʦʨʦʪʘ ʟʘ ʩʯʝʪ ʩʢʠʜʦʢ ʤʦʞʥʦ ʙʫʜʝʪ ʦʞʠʜʘʪʴ ʥʘʢʦʧʣʝʥʠʝ ʩʢʠʜʦʢ ʯʝʨʝʟ 6-18 ʤʝʩʷ-

ʮʝʚ. 

ʉ ʮʝʣʴʶ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʳ ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʘ ʢʘʞʜʦʤ 

ʩʪʦʣʝ ʫʩʪʘʥʦʚʣʝʥʦ ʵʣʝʢʪʨʦʥʥʦʝ ʤʝʥʶ. 

ʕʣʝʢʪʨʦʥʥʦʝ ʤʝʥʶ ʧʦʟʚʦʣʠʪ: 

1. ʇʦʚʳʩʠʪʴ ʩʫʤʤʫ ʩʨʝʜʥʝʛʦ ʯʝʢʘ. 

ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʝʥʶ ʩʦʚʤʝʩʪʥʦ ʩ R-keeper ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ, 

ʚʣʠʷʶʱʠʝ ʥʘ ʩʨʝʜʥʠʡ ʯʝʢ ï ʵʪʦ ʧʦʚʳʰʝʥʥʳʡ ʠʥʪʝʨʝʩ, ʫʜʦʙʩʪʚʦ ʠ ʙʦʣʴʰʘʷ ʠʥʬʦʨʤʘ-

ʪʠʚʥʦʩʪʴ ʤʝʥʶ [9]. ʂʨʘʩʦʯʥʳʝ ʬʦʪʦ ʙʣʶʜ, ʦʧʠʩʘʥʠʷ, ʨʝʢʦʤʝʥʜʘʮʠʠ ï ʵʪʦ ʪʦ, ʯʪʦ 

ʦʙʳʯʥʦ ʩʣʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʚ ʢʣʘʩʩʠʯʝʩʢʦʤ ʚʘʨʠʘʥʪʝ ʤʝʥʶ. ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʧʝʨʝʜʘʯʘ 

ʟʘʢʘʟʘ ʚ R-keeper ʩʫʱʝʩʪʚʝʥʥʦ ʫʩʢʦʨʷʝʪ ʩʢʦʨʦʩʪʴ ʟʘʢʘʟʘ, ʢʦʪʦʨʘʷ, ʢʘʢ ʚʩʝʤ ʠʟʚʝʩʪʥʦ, 

ʫʚʝʣʠʯʠʚʘʝʪ ʩʨʝʜʥʠʡ ʯʝʢ ʚ ʩʨʝʜʥʝʤ ʥʘ 8,5%. 

2. ʋʚʝʣʠʯʠʪʴ ʩʢʦʨʦʩʪʴ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ɿʘʢʘʟ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦʧʘʜʘʝʪ ʚ R-keeper, ʥʝʪ ʵʪʘʧʘ ʟʘʧʠʩʳʚʘʥʠʷ ʚ ʙʣʦʢʥʦʪʠʢ, ʧʫ-

ʪʠ ʜʦ ʪʝʨʤʠʥʘʣʘ, ʚʚʝʜʝʥʠʷ ʟʘʢʘʟʘ ʠ ʪʘʢ ʜʘʣʝʝ. ʕʬʬʝʢʪ ʦʯʝʚʠʜʝʥ, ʥʘʛʨʫʟʢʠ ʩʥʠʞʘʶʪʩʷ 

ʠ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʙʦʣʝʝ ʧʣʘʚʥʦ [10]. 

3. ʉʥʠʟʠʪʴ ʥʘʛʨʫʟʢʫ ʥʘ ʧʝʨʩʦʥʘʣ ʧʨʠ ʩʦʢʨʘʱʝʥʠʠ hʪʘʪʘ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʥʠ-

ʞʝʥʠʝ ʌʆʊ. 

ʇʦʤʠʤʦ ʯʠʩʪʦ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ, ʩʥʠʞʘʝʪʩʷ ʠ ʵʤʦʮʠʦʥʘʣʴʥʘʷ ʠ ʠʥʪʝʣʣʝʢʪʫ-

ʘʣʴʥʘʷ ʥʘʛʨʫʟʢʘ, ʦʩʦʙʝʥʥʦ ʥʘ ʤʘʣʦʦʧʳʪʥʳʡ ʧʝʨʩʦʥʘʣ. ɻʨʘʤʦʪʥʦ ʩʦʩʪʘʚʣʝʥʥʦʝ ʤʝʥʶ 

ʧʨʦʜʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʣʫʯʰʝ ʧʣʦʭʦʛʦ ʠʣʠ ʥʝʦʧʳʪʥʦʛʦ ʦʬʠʮʠʘʥʪʘ. ɺʦʧʨʦʩ ʧʝʨʩʦʥʘʣʘ ʚʦ 



ɺ.ɸ. ʉʠʜʷʢʦʚʘ 
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ʤʥʦʛʠʭ ʟʘʚʝʜʝʥʠʷʭ ʩʪʦʠʪ ʢʨʘʡʥʝ ʦʩʪʨʦ, ʠ ʵʣʝʢʪʨʦʥʥʦʝ ʤʝʥʶ, ʧʦʜʢʣʶʯʝʥʥʦʝ ʢ R-keeper 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʤʷʛʯʠʪ ʵʪʦʪ ʚʦʧʨʦʩ. ʇʨʠʙʳʣʴ ʧʝʨʝʩʪʘʥʝʪ ʩʪʨʘʜʘʪʴ ʦʪ ʥʝʢʚʘʣʠʬʠʮʠʨʦ-

ʚʘʥʥʦʛʦ ʧʝʨʩʦʥʘʣʘ. ʂ ʪʦʤʫ ʞʝ, ʩʥʠʟʠʪʴ ʧʦʩʪʦʷʥʥʫʶ ʯʘʩʪʴ ʟʘʪʨʘʪ ʚʳʛʦʜʥʦ ʣʶʙʦʤʫ 

ʧʨʝʜʧʨʠʷʪʠʶ. 

4. ʇʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʩʝʨʚʠʩʘ. 

ʕʬʬʝʢʪ ʥʦʚʠʥʢʠ, ʫʜʦʙʩʪʚʘ ʠ ʧʨʝʟʝʥʪʘʙʝʣʴʥʦʩʪʠ ʩʨʘʟʫ ʜʘʩʪ ʨʝʩʪʦʨʘʥʫ çɸɺSè ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʳʝ ʙʘʣʣʳ ʣʦʷʣʴʥʦʩʪʠ ʛʦʩʪʝʡ ʠ ʫʚʝʣʠʯʠʪ % ʚʦʟʚʨʘʱʝʥʠʡ ʚ ʨʝʩʪʦʨʘʥ [11]. 

ʕʣʝʢʪʨʦʥʥʦʝ ʤʝʥʶ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʝ ʩ R-keeper ʩʦʟʜʘʩʪ ʜʣʷ ʟʘʚʝʜʝʥʠʷ ʨʷʜ ʜʨʫʛʠʭ 

ʜʦʣʛʦʩʨʦʯʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ, ʦʩʦʙʝʥʥʦ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʦʚʠʥʢʠ.  

ʇʨʦʠʟʚʝʜʝʤ ʨʘʩʯʝʪ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʪ ʚʥʝʜʨʝʥʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʤʝʥʶ [12, 13]. 

ɹʣʘʛʦʜʘʨʷ ʚʥʝʜʨʝʥʠʶ ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʝʥʶ ʩʨʝʜʥʠʡ ʯʝʢ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 8,5 %, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʪʦʚʘʨʦʦʙʦʨʦʪ ʫʚʝʣʠʯʠʪʩʷ ʥʘ 8,5%. ɹʣʘʛʦʜʘʨʷ ʚʥʝʜʨʝʥʠʶ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʤʝʥʶ ʧʨʦʠʟʦʡʜʝʪ ʫʤʝʥʴʰʝʥʠʝ ʰʪʘʪʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʧʝʨʩʦʥʘʣʘ ʥʘ 2 ʯʝʣʦʚʝʢʘ ʠ ʩʦʢʨʘ-

ʪʠʪʩʷ ʬʦʥʜ ʦʧʣʘʪʳ ʪʨʫʜʘ ʥʘ 20 ʪʳʩ. ʨʫʙ. ʚ ʤʝʩʷʮ. 

ɺ ʪʘʙʣʠʮʝ 6 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʩʭʦʜʳ ʥʘ ʚʥʝʜʨʝʥʠʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʝʥʶ ʥʘ ʙʘʟʝ 

ʧʣʘʥʰʝʪʘ Apple iPad 2. 

ʊʘʙʣʠʮʘ 7  

ɿʘʪʨʘʪʳ ʥʘ ʚʥʝʜʨʝʥʠʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʝʥʶ 

ʉʪʘʪʴʷ ʟʘʪʨʘʪ ʂʦʣʠʯʝʩʪʚʦ ʰʪ. ʎʝʥʘ ʨʫʙ. ʉʫʤʤʘ ʨʫʙ. 

ʇʣʘʥʰʝʪ Apple iPad 2 35 14990 524650 

ʇʦʜʩʪʘʚʢʘ ʜʣʷ ʧʣʘʥʰʝʪʘ 35 1000 35000 

ʈʘʟʨʘʙʦʪʢʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʝʥʶ 1 10000 10000 

ʀʪʦʛʦ   569650 

 

ɿʘʪʨʘʪʳ ʥʘ ʚʥʝʜʨʝʥʠʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʝʥʶ ʩʦʩʪʘʚʷʪ 569 650 ʨʫʙ., ʚ ʪʘʙʣʠʮʝ 7 ʨʘʩ-

ʩʯʠʪʘʝʤ ʧʣʘʥʦʚʫʶ ʧʨʠʙʳʣʴ. 

ʊʘʙʣʠʮʘ 8 

ʇʣʘʥʦʚʘʷ ʧʨʠʙʳʣʴ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʕʢʦʥʦʤʠʷ/ʧʨʠʙʳʣʴ ʚ ʛʦʜ, ʪʳʩ.ʨʫʙ. 

ʉʦʢʨʘʱʝʥʠʝ ʰʪʘʪʘ 240 

ʇʣʘʥʦʚʦʝ ʫʚʝʣʠʯʝʥʠʝ ʪʦʚʘʨʦʦʙʦʨʦʪʘ 20909,32 

ʀʪʦʛʦ 21149,32 

 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʥʝʜʨʝʥʠʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʝʥʶ ʧʦʟʚʦʣʠʪ ʩʦʢʨʘʪʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʦʧ-

ʣʘʪʫ ʪʨʫʜʘ ʚ ʩʫʤʤʝ 240 ʪʳʩ. ʨʫʙ. ʚ ʛʦʜ ʠ ʫʚʝʣʠʯʠʪʴ ʪʦʚʘʨʦʦʙʦʨʦʪ ʥʘ 20909,23 ʪʳʩ.ʨʫʙ. 

ʚ ʛʦʜ. ɺʥʝʜʨʝʥʠʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʝʥʶ ʷʚʣʷʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʳʤ ʤʝʨʦʧʨʠʷ-

ʪʠʝʤ. 

ʇʨʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʝʜʣʦʞʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʨʝʩʪʦʨʘʥ çɸɺSè ʧʦʣʫʯʠʪ ʵʢʦʥʦʤʠ-

ʯʝʩʢʠʡ ʵʬʬʝʢʪ, ʜʘʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʤʦʞʥʦ ʙʫʜʝʪ ʧʨʦʚʦʜʠʪʴ ʨʝʛʫʣʷʨʥʦ.  

ʈʝʩʪʦʨʘʥʥʳʡ ʙʠʟʥʝʩ ʚʩʝʛʜʘ ʩʯʠʪʘʣʩʷ ʦʯʝʥʴ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʠ ʧʨʠʙʳʣʴʥʳʤ ʜʝʣʦʤ. 

ʅʦ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʝʛʦ ʨʘʟʚʠʪʠʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʤʝʪʴ ʪʦʣʴʢʦ ʭʦʨʦʰʠʡ ʩʪʘʨʪʦʚʳʡ ʢʘʧʠ-

ʪʘʣ. ʈʝʩʪʦʨʘʥʥʳʡ ʙʠʟʥʝʩ ʩʘʤ ʧʦ ʩʝʙʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʤʥʦʞʝʩʪʚʦ ʥʶʘʥʩʦʚ ʠ ʪʦʥʢʦʩʪʝʡ, 

ʙʝʟ ʟʥʘʥʠʷ ʢʦʪʦʨʳʭ ʥʝʚʦʟʤʦʞʥʦ ʜʦʩʪʠʞʝʥʠʝ ʚʳʩʦʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʢʫʨʝʥʪʘʤʠ, ʨʘʙʦʪʘʶʱʠʤʠ ʚ ʠʥʜʫʩʪʨʠʠ ʛʦʩʪʝʧʨʠ-

ʠʤʩʪʚʘ [14]. 

  

 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 58, 2018 ʛ. 

ʈʘʟʜʝʣ II . ʌʠʥʘʥʩʦʚʳʝ ʠ ʫʯʝʪʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʢʠ 

 

 91 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

[1] ɹʦʛʫʰʝʚʘ ɺ.ʀ. ɹʘʨʳ ʠ ʨʝʩʪʦʨʘʥʳ. ʀʩʢʫʩʩʪʚʦ ʦʙʩʣʫʞʠʚʘʥʠʷ.[ʊʝʢʩʪ] / ɹʦʛʫʰʝʚʘ ɺ.ʀ. // - ʈʦʩ-

ʪʦʚ-ʥʘ-ɼʦʥʫ: ʌʝʥʠʢʩ, 2011.  

[2] Koz§k V. Increasing competitiveness of a microbrewery: a case study of the u flekŢ brewery, Pra-

gue // ɽʢʦʥʦʤiʯʥʠʡ ʯʘʩʦʧʠʩ-XXI. 2017.  ̄3-4 (164). ʉ. 90ï93.  

[3] ʂʝʪʦʚʘ ʅ.ʇ., ɿʘʙʘʨʩʢʘʷ ʈ.ʄ. ʆʙʦʩʥʦʚʘʥʠʝ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʧʦʣʠʪʠʢʠ ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʩʪʦ-

ʨʘʥʦʚ ʧʨʠ ʚʳʩʪʨʘʠʚʘʥʠʠ ʩʪʨʘʪʝʛʠʠ ʤʘʨʢʝʪʠʥʛʘ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʮʝʣʝʚʳʤʠ ʛʨʫʧʧʘʤʠ ʧʦʪʨʝ-

ʙʠʪʝʣʝʡ // ʕʢʦʥʦʤʠʢʘ ʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʦ. 2017. ˉ 10-1 (87). ʉ. 1044ï1046. 

[4] ʀʚʘʥʯʝʥʢʦ ʆ.ɺ., ʇʝʨʝʧʝʣʠʮʘ ɸ.ʆ. ɸʥʘʣʠʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ event-ʤʘʨʢʝʪʠʥʛʘ ʚ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʥʮʝʧʪʫʘʣʴʥʦʛʦ ʨʝʩʪʦʨʘʥʘ // ʅʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʡ ʵʣʝʢʪʨʦʥʥʳʡ ʞʫʨʥʘʣ ʂʦʥ-

ʮʝʧʪ. 2016. ˉ T17. ʉ. 333ï336. 

[5] ʊʫʛʦʣʫʢʦʚʘ ɽ.ʖ., ɻʨʦʥʮʝʚʘ ʊ.ʖ. ʊʝʥʜʝʥʮʠʠ ʦʬʦʨʤʣʝʥʠʷ ʤʝʥʶ ʢʘʢ ʛʣʘʚʥʦʛʦ ʤʘʨʢʝʪʠʥʛʦʚʦ-

ʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʚ ʨʝʩʪʦʨʘʥʥʦʤ ʙʠʟʥʝʩʝ. ɺ ʩʙʦʨʥʠʢʝ: ʋʧʨʘʚʣʝʥʠʝ ʚ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʴʥʳʭ ʤʠʨʦ-

ʚʳʭ ʪʨʘʥʩʬʦʨʤʘʮʠʡ: ʵʢʦʥʦʤʠʢʘ, ʧʦʣʠʪʠʢʘ, ʧʨʘʚʦ ʉʙʦʨʥʠʢ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ ʄʝʞʜʫʥʘʨʦʜʥʘʷ 

ʢʦʥʬʝʨʝʥʮʠʷ. 2018. ʉ. 401ï404.  

[6] ʂʨʘʡʥʦʚʘ ʆ.ʉ., ʈʳʩʠʥʘ ɽ.ɸ. ʆʩʦʙʝʥʥʦʩʪʠ ʬʠʥʘʥʩʦʚʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʤʝʨ-

ʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ. ɺ ʩʙʦʨʥʠʢʝ: ɸʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʬʠʥʘʥʩʦʚ ʠ ʩʪʨʘʭʦʚʘʥʠʷ ʈʦʩʩʠʠ ʥʘ ʩʦ-

ʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʩʙʦʨʥʠʢ ʩʪʘʪʝʡ ʧʦ ʤʘʪʝʨʠʘʣʘʤ III ʨʝʛʠʦʥʘʣʴʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝ-

ʨʝʥʮʠʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʚʫʟʦʚ, ʫʯʝʥʳʭ, ʩʧʝʮʠʘʣʠʩʪʦʚ, ʘʩʧʠʨʘʥʪʦʚ, ʩʪʫʜʝʥʪʦʚ. ʅʠʞʝʛʦʨʦʜʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʂʦʟʴʤʳ ʄʠʥʠʥʘ. 2016. ʉ. 251ï252. 

[7] ʌʘʪʢʫʣʣʠʥʘ ʃ.ʈ., ʊʨʝʪʴʷʢʦʚʘ ʀ.ʆ. ʆʩʥʦʚʥʳʝ ʧʦʜʭʦʜʳ ʢ ʫʯʝʪʫ ʠ ʫʧʨʘʚʣʝʥʠʶ ʟʘʪʨʘʪʘʤʠ ʥʘ 

ʧʠʱʝʚʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ. ɺ ʩʙʦʨʥʠʢʝ: ʅʦʚʳʡ ʚʝʢʪʦʨ ʨʘʟʚʠʪʠʷ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺʳʟʦʚʳ ʠ 

ʨʝʰʝʥʠʷ ʩʙʦʨʥʠʢ ʥʘʫʯʥʳʭ ʩʪʘʪʝʡ ʧʦ ʠʪʦʛʘʤ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥ-

ʮʠʠ. 2016. ʉ. 117ï120. 

[8] ʑʝʨʙʘʢʦʚʘ ʊ.ɸ., ʂʨʘʧʠʚʘ ʊ.ɺ., ʅʦʚʦʩʝʣʦʚ ʉ.ɺ., ʄʘʶʨʥʠʢʦʚʘ ʃ.ɸ. ʆʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘ-

ʥʠʷ ʮʝʥʳ ʥʘ ʧʨʦʜʫʢʮʠʶ ʧʨʝʜʧʨʠʷʪʠʡ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʨʝʛʠʦʥʘ // ʊʝʭʥʠʢʘ ʠ 

ʪʝʭʥʦʣʦʛʠʷ ʧʠʱʝʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚ. 2016. ˉ 1 (40). ʉ. 157ï164. 

[9] ʃʝʙʝʜʝʚʘ ʆ.ɸ. ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʫʯʝʪʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʦʙ-

ʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ ʥʘ ʧʨʠʤʝʨʝ ʩʠʩʪʝʤʳ R-keeper. ɺ ʩʙʦʨʥʠʢʝ: ʅʘʫʢʘ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪ-

ʚʝ: ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ. ʩʙʦʨʥʠʢ ʩʪʘʪʝʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠ-

ʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ: ʚ 2 ʯʘʩʪʷʭ. 2016. ʉ. 59ï62. 

[10] ɽʤʝʣʴʷʥʦʚ ɸ.ɺ., ʉʫʣʪʘʥʦʚʘ ʉ.ʈ. ɺʦʟʤʦʞʥʦʩʪʠ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ çiikoè ʠ çr-keeperè ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʝʩʪʦʨʘʥʥʦʛʦ ʙʠʟʥʝʩʘ. ɺ ʩʙʦʨʥʠʢʝ: ʉʪʫʜʝʥʪ - ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʄʘʪʝʨʠʘʣʳ ɺʩʝʨʦʩ-

ʩʠʡʩʢʦʛʦ ʢʦʥʢʫʨʩʘ ʩʪʫʜʝʥʯʝʩʢʠʭ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ. 2018. ʉ. 134ï138. 

[11] ʂʨʘʡʥʦʚʘ ʆ.ʉ. ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʤʠ ʧʨʝʜʧʨʠʷʪʠʡ 

ʠʥʜʫʩʪʨʠʠ ʪʫʨʠʟʤʘ ʠ ʛʦʩʪʝʧʨʠʠʤʩʪʚʘ: ʣʦʛʠʩʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ // ʀʥʪʝʨʥʝʪ-ʞʫʨʥʘʣ ʅʘʫʢʦʚʝʜʝ-

ʥʠʝ. 2015. ʊ. 7. ˉ 2 (27). ʉ. 43.  

[12] ʇʠʱʫʣʠʥʘ ɽ.ʉ. ʇʦʢʘʟʘʪʝʣʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʠʟʥʝʩ-ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʝʩʪʦʨʘʥ-

ʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ ʩʙʦʨʥʠʢʝ: ʅʘʫʢʘ ʖʋʨɻʋ ʤʘʪʝʨʠʘʣʳ 69-ʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. ʄʠʥʠ-

ʩʪʝʨʩʪʚʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʖʞʥʦ-ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠ-

ʚʝʨʩʠʪʝʪ. 2017. ʉ. 276ï280. 

[13] ʈʷʙʯʫʢʦʚʘ ʆ.ʖ. ʄʝʪʦʜʳ ʠ ʧʦʢʘʟʘʪʝʣʠ ʦʮʝʥʢʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʨʝʩʪʦʨʘʥʥʦʛʦ ʙʠʟʥʝʩʘ // 

ʀʥʪʝʨʥʝʪ-ʞʫʨʥʘʣ ʅʘʫʢʦʚʝʜʝʥʠʝ. 2017. ʊ. 9. ˉ 6. ʉ. 125. 

[14] Kraynova O. Improving the competitiveness of services in the definitions of service logistics: 

adaptation to the enterprises of tourism and hospitality industry // ʈʀʉʂ: ʈʝʩʫʨʩʳ, ʠʥʬʦʨʤʘʮʠʷ, 

ʩʥʘʙʞʝʥʠʝ, ʢʦʥʢʫʨʝʥʮʠʷ. 2016. ˉ 1. ʉ. 160ï162. 

ECONOMIC EFFICIENCY OF MEASURES EVALUATI NG  

THE QUALITY OF CONSU MERS SERVICE  

ON THE EXAMPLE OF RE STAURANT BUSINESS 

V.A. Sidyakova, Ph.D., associate professor of the department of commodity science,  

service and quality management of IPTD ï branch of SEI NIEEU 

Institute of Food Technologies and Design ï a branch of the State Budgetary Educational 

Institution Nizhny Novgorod Engineering Economic University  

603950, Nizhny Novgorod, Mountain str., 13 

https://elibrary.ru/contents.asp?id=34553943&selid=30797851
https://elibrary.ru/contents.asp?id=34226867&selid=25733650
https://elibrary.ru/contents.asp?id=34106745&selid=24104385
https://elibrary.ru/contents.asp?id=34226800&selid=25732283


ɺ.ɸ. ʉʠʜʷʢʦʚʘ 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʨʦʧʨʠʷʪʠʡ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ » 

 

 92 

Keywords: food service, consumer, customer service, beer restaurant, events, electronic 

menu, profit, profitability, discount system. 

 

The article deals with the economic efficiency of measures to assess the quality of customer 

service. In the conditions of market competition, great importance is given to the customers 

servicing of food service companies, since the effective activity of any enterprise, the main 

indicator of which is the amount of profit, depends on the quality and level of service. The 

problem of service quality is constantly concerned by visitors and staff. 

The need to improve the efficiency of measures for customer service is associated with the in-

troduction into the practice of the restaurant business organization of event events and im-

provement of the information base of service. The author substantiates the implementation of 

measures for a set of effects, such as: increasing the amount of the average check, increasing 

the speed of service, reducing the load on staff while reducing staff and, accordingly, reduc-

ing PAYROLL, improving the level of service. The author's study presents calculations of 

economic indicators of implemented measures, as well as an assessment of the results of 

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

ɸ.ʀ. ɻʘʚʨʠʣʦʚ, ʧʨʦʬʝʩʩʦʨ, ʜ.ʵ.ʥ., ʢʘʬʝʜʨʘ ʵʢʦʥʦʤʠʢʠ ʅʠʞʝʛʦʨʦʜʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ  

ʫʧʨʘʚʣʝʥʠʷ ï ʬʠʣʠʘʣʘ ʌɻɹʆʋ ɺʆ çʈʦʩʩʠʡʩʢʘʷ ʘʢʘʜʝʤʠʷ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ  

ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʣʫʞʙʳ ʧʨʠ ʇʨʝʟʠʜʝʥʪʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè  

(ʅʀʋ ʌɻɹʆʋ ɺʆ çʈɸʅʍʠɻʉè) 

603950, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʧʨ. ɻʘʛʘʨʠʥʘ, 46 

ʇʈɽɼʇʈʀʅʀʄɸʊɽʃʔʉʊɺʆ ʀ ʇʈɽɼʇʈʀʀʄʏʀɺʆʉʊʔ: 

ʉʋʑʅʆʉʊʔ ʀ ʉʆɼɽʈɾɸʅʀɽ, ʉʍʆɾɽʉʊʔ ʀ ʈɸɿʃʀʏʀʗ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʦ, ʧʨʝʜʧʨʠʠʤʯʠʚʦʩʪʴ, ʜʝʣʦʚʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʦʪ-

ʥʦʰʝʥʠʷ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʣʠʯʥʳʝ ʠ ʦʙʱʝʩʪʚʝʥʥʳʝ ʠʥʪʝʨʝʩʳ, ʩʨʝʜʩʪʚʘ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʫʧʨʘʚʣʝʥʠʝ 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʥʘʫʢʝ ʠ ʧʨʘʢʪʠʢʝ ʨʳʥʦʯʥʳʭ ʦʪʥʦʰʝʥʠʡ ʩʣʦʞʠʣʘʩʴ ʩʠ-

ʪʫʘʮʠʷ, ʧʨʠ ʢʦʪʦʨʦʡ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʢʘʪʝʛʦʨʠʠ çʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʦè ʠ çʧʨʝʜʧʨʠ-

ʠʤʯʠʚʦʩʪʴè ʪʨʘʢʪʫʶʪʩʷ ʢʘʢ ʘʜʝʢʚʘʪʥʳʝ ʧʦʥʷʪʠʷ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʪʩʫʪʩʪʚʠʶ 

ʝʜʠʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʜʝʣʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʫʙʲʝʢʪʦʚ ʨʳʥʢʘ. ʇʦʜʦʙʥʳʝ ʩʠʪʫʘʮʠʠ ʭʘ-

ʨʘʢʪʝʨʥʳ ʜʣʷ ʤʥʦʛʠʭ ʩʬʝʨ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ɺ ʢʘʯʝʩʪʚʝ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʳ (ʧʝʨʚʦʧʨʠʯʠʥʳ) ʨʘʟʣʠʯʠʷ ʧʦʥʷʪʠʡ çʧʨʝʜʧʨʠʥʠ-

ʤʘʪʝʣʴʩʪʚʦè ʠ çʧʨʝʜʧʨʠʠʤʯʠʚʦʩʪʴè ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʜʚʦʡʩʪʚʝʥʥʳʡ ʭʘ-

ʨʘʢʪʝʨ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨʘʟʜʝʣʝʥʠʝ ʬʫʥʢʮʠʡ ʩʦʙʩʪʚʝʥʥʠʢʘ ʠ ʬʫʥʢ-

ʮʠʡ ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝʢʪʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʘʢʪʫʘʣʴ-

ʥʳʤ ʨʘʩʩʤʦʪʨʝʥʠʝ ʩʫʱʥʦʩʪʠ ʠ ʩʦʜʝʨʞʘʥʠʷ, ʩʭʦʞʝʩʪʠ ʠ ʨʘʟʣʠʯʠʷ ʵʪʠʭ ʜʚʫʭ ʧʦʥʷʪʠʡ. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʥʘʫʢʝ ʠ ʧʨʘʢʪʠʢʝ ʨʳʥʦʯʥʳʭ ʦʪʥʦʰʝʥʠʡ ʥʘ-

ʙʣʶʜʘʝʪʩʷ ʩʤʝʰʝʥʠʝ ʧʦʥʷʪʠʡ çʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʦè ʠ çʧʨʝʜʧʨʠʠʤʯʠʚʦʩʪʴè. ʊʘʢ, ʚ 

ʉʣʦʚʘʨʝ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ çʉ.ʀ. ʆʞʝʛʦʚʘ ʩʣʦʚʦ çʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴè ʪʨʘʢʪʫʝʪʩʷ ʢʘʢ 

ʧʨʝʜʧʨʠʠʤʯʠʚʳʡ ʯʝʣʦʚʝʢè, çʜʝʣʝʮè, ʘ ʩʣʦʚʦ çʧʨʝʜʧʨʠʠʤʯʠʚʳʡè ï ʢʘʢ çʫʤʝʶʱʠʡ 

ʧʨʝʜʧʨʠʥʷʪʴ ʯʪʦ-ʥʠʙʫʜʴ ʚ ʥʫʞʥʳʡ ʤʦʤʝʥʪ, ʥʘʭʦʜʯʠʚʳʡ, ʠʟʦʙʨʝʪʘʪʝʣʴʥʳʡ ʠ ʧʨʘʢʪʠʯ-

ʥʳʡè [1]. ʂʘʢ ʚʠʜʠʤ, ʩʫʱʥʦʩʪʴ ʫʢʘʟʘʥʥʳʭ ʧʦʥʷʪʠʡ ʘʜʝʢʚʘʪʥʘ.  

ʉ ʧʨʘʢʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʢʘʢ ʚ ʩʬʝʨʝ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʦʙʩʣʫʞʠʚʘʥʠʷ, ʪʘʢ ʠ ʚ ʩʬʝʨʝ ʫʧʨʘʚʣʝʥʠʷ ʛʦʩʧʦʜʩʪʚʫʶʪ ʧʨʠʥʮʠʧʳ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴ-

ʩʪʚʘ: ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ, ʚʣʘʜʝʥʠʝ ʩʦʙʩʪʚʝʥʥʦʩʪʴʶ (ʠʤʫʱʝʩʪʚʦʤ), ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘ-

ʝʤʥʦʛʦ ʪʨʫʜʘ, ʧʦʣʫʯʝʥʠʝ ʧʨʠʙʳʣʠ, ʨʠʩʢʦʚʘʥʥʦʩʪʴ ʠ ʜʨ. ʇʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʦ ʢʘʢ 

ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʢʘʪʝʛʦʨʠʷ ʥʘʭʦʜʠʪʩʷ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʩʚʷʟʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩ ʦʪʥʦ-

ʰʝʥʠʷʤʠ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. ʇʨʝʜʧʨʠʥʷʪʴ ʢʘʢʠʝ-ʣʠʙʦ ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʜʝʡʩʪʚʠʷ, ʦʪ ʢʦʪʦ-

ʨʳʭ ʟʘʚʠʩʠʪ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʩʠʩʪʝʤʳ, ʤʦʞʝʪ ʪʦʣʴʢʦ ʩʦʙʩʪʚʝʥʥʠʢ ʩʨʝʜʩʪʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʣʠ ʩʫʙʲʝʢʪ, ʚʳʧʦʣʥʷʶ-

ʱʠʡ ʬʫʥʢʮʠʠ ʚʣʘʜʝʥʠʷ, ʧʦʣʴʟʦʚʘʥʠʷ ʠ ʨʘʩʧʦʨʷʞʝʥʠʝ ʠʤʠ. 

ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʩʦʯʝʪʘʥʠʷ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʠʤʝʶʪ 

ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ. ʂ ʧʨʠʤʝʨʫ, ʁ. ʐʫʤʧʝʪʝʨ ʧʠʩʘʣ: çʇʨʘʚʦ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ 

ʧʨʦʤʳʰʣʝʥʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ (ʠʤʫʱʝʩʪʚʦ) ʥʝ ʷʚʣʷʝʪʩʷ ... ʩʫʱʝʩʪʚʝʥʥʳʤ ʧʨʠʟʥʘʢʦʤ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘè. ʇʦ ʝʛʦ ʩʣʦʚʘʤ, ʧʨʠ ʝʜʠʥʩʪʚʝ ʧʦʥʷʪʠʷ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʩʫʱʝʩʪ-

ʚʫʝʪ ʨʘʟʜʚʦʝʥʠʝ ʝʝ ʬʫʥʢʮʠʠ [2,3]. 

ʊʘʢ, ʂ. ʄʘʨʢʩ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʨʘʩʩʤʘʪʨʠʚʘʣ ʩʦʙʩʪʚʝʥʥʦʩʪʴ çʚʥʝ ʧʨʦʮʝʩʩʘ ʧʨʦ-

ʠʟʚʦʜʩʪʚʘè, ʘ, ʩ ʜʨʫʛʦʡ, ʢʘʢ ʩʦʙʩʪʚʝʥʥʦʩʪʴ çʬʫʥʢʮʠʦʥʠʨʫʶʱʫʶ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ [4]. ʂ. ʄʘʨʢʩ ʪʘʢʞʝ ʨʘʟʣʠʯʘʣ çʢʘʧʠʪʘʣ - ʩʦʙʩʪʚʝʥʥʦʩʪʴè ʠ çʢʘʧʠʪʘʣ- ʬʫʥʢʮʠʶè. 

ʂʘʧʠʪʘʣ - ʩʦʙʩʪʚʝʥʥʦʩʪʴ ʦʥ ʦʧʨʝʜʝʣʷʣ ʢʘʢ çʧʨʦʩʪʫʶ ʩʦʙʩʪʚʝʥʥʦʩʪʴè ʚʥʝ ʧʨʦʮʝʩʩʘ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 58, 2018 ʛ. 
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ʧʨʦʠʟʚʦʜʩʪʚʘ. ʂʘʧʠʪʘʣ - ʬʫʥʢʮʠʶ ʦʥ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣ ʢʘʢ ʩʦʙʩʪʚʝʥʥʦʩʪʴ, ʬʫʥʢʮʠʦʥʠ-

ʨʫʶʱʫʶ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ [4]. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ ʧʦʣʦʞʝʥʠʷ, ʣʦʛʠʯʥʦ ʩʜʝʣʘʪʴ 

ʩʣʝʜʫʶʱʠʡ ʚʳʚʦʜ ï ʧʨʠʥʦʩʠʤʳʡ ʢʘʧʠʪʘʣʦʤ ʜʦʭʦʜ ʩʣʝʜʫʝʪ ʪʘʢʞʝ ʨʘʟʣʠʯʘʪʴ ï ʜʦʭʦʜ, 

ʧʦʣʫʯʘʝʤʳʡ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʜʦʭʦʜ, ʧʦʣʫʯʘʝʤʳʡ ʚʥʝ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪ-

ʚʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʚʦʡʩʪʚʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʣʠʯʥʦʤʫ 

ʧʦʥʠʤʘʥʠʶ ʩʦʙʩʪʚʝʥʥʠʢʘ: ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ï çʩʦʙʩʪʚʝʥʥʠʢʘ-ʢʘʧʠʪʘʣʘè ʠ, ʩ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ ï ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝʢʪʘ. ɺ ʧʫʙʣʠʢʘʮʠʷʭ ʨʘʟʣʠʯʘʝʪʩʷ ʭʘʨʘʢʪʝʨ çʧʨʠʩʚʦʝ-

ʥʠʷ ʩʨʝʜʩʪʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʢ ʦʙʲʝʢʪʦʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠè ʠ ʧʨʠʩʚʦʝʥʠʷ ʠʭ çʢʘʢ ʦʙʲʝʢ-

ʪʦʚ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷè. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʨʘʟʜʝʣʝʥʠʝ ʬʫʥʢʮʠʡ ʩʦʙʩʪʚʝʥʥʠʢʘ ʠ ʬʫʥʢʮʠʡ 

ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝʢʪʘ [5,6]. 

ʈʘʟʛʨʘʥʠʯʝʥʠʝ ʫʢʘʟʘʥʥʳʭ ʧʦʥʷʪʠʡ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʘʞʥʳʡ ʚʳʚʦʜ ʦ çʧʝʨʩʦʥʠ-

ʬʠʢʘʮʠʠè ʧʨʠʩʚʦʝʥʠʷ ʩʨʝʜʩʪʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʢ ʩʦʙʩʪʚʝʥʥʦʩʪʠ-ʬʫʥʢʮʠʠ, ʯʪʦ ʦʪʚʝʯʘʝʪ 

ʧʨʠʨʦʜʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ. ʇʨʠʩʚʦʝʥʠʝ ʞʝ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʚʥʝ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʥʝ ʦʪʚʝʯʘʝʪ ʩʘʤʦʡ ʝʛʦ ʧʨʠʨʦʜʝ ʠ ʥʝ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ. 

ʀʩʧʦʣʴʟʫʷ ʧʦʣʦʞʝʥʠʝ ʦ ʨʘʟʜʚʦʝʥʠʠ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʦʧʨʝ-

ʜʝʣʠʪʴ ʤʝʭʘʥʠʟʤ ʧʨʠʩʚʦʝʥʠʷ ʩʨʝʜʩʪʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʩʦʙʩʪʚʝʥʥʦʩʪʴʶ. ʇʦ 

ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʧʨʘʚʦʤʝʨʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʪʝʛʦʨʠʶ ʧʨʠʩʚʦʝʥʠʷ ʩʨʝʜʩʪʚ ʠ ʨʝʟʫʣʴ-

ʪʘʪʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʢ ʬʘʢʪʠʯʝʩʢʦʝ ʦʪʜʝʣʝʥʠʝ ʦʪ ʥʠʭ ʜʨʫʛʠʭ ʩʫʙʲʝʢʪʦʚ, ʧʨʝʚʨʘʱʝʥʠʝ 

ʧʦʩʣʝʜʥʠʭ ʚ ʥʝʩʦʙʩʪʚʝʥʥʠʢʦʚ ʠʣʠ ʬʦʨʤʘʣʴʥʳʭ ʩʦʙʩʪʚʝʥʥʠʢʦʚ. [4]. 

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʤʝʪʦʜʠʯʝʩʢʦʤ ʧʦʣʦʞʝʥʠʠ ʨʘʟʜʚʦʝʥʠʷ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʤʦʞʥʦ ʨʘʟ-

ʣʠʯʘʪʴ ʩʫʙʲʝʢʪʘ-ʩʦʙʩʪʚʝʥʥʠʢʘ ʠ ʫʧʨʘʚʣʷʶʱʝʛʦ ʩʫʙʲʝʢʪʘ. ʅʝʨʝʜʢʦ, ʦʩʦʙʝʥʥʦ ʚ ʤʘʣʦʤ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʝ, ʦʙʘ ʩʫʙʲʝʢʪʘ ʚʳʩʪʫʧʘʶʪ ʚ ʦʜʥʦʤ ʣʠʮʝ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʫʱʥʦʩʪʴ ʧʨʠʩʚʦʝʥʠʷ ʩʨʝʜʩʪʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʘʢʣʶʯʘʝʪʩʷ, ʧʨʝʞʜʝ 

ʚʩʝʛʦ, ʚ ʧʨʠʩʦʝʜʠʥʝʥʠʠ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʢ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ, ʪ.ʝ. ʚ 

ʧʨʝʚʨʘʱʝʥʠʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ ʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʪʦʚʘʨʦʧʨʠʟʚʦʜʠʪʝʣʝʡ. 

ʆʙʦʙʱʘʷ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʧʦʣʦʞʝʥʠʷ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʵʢʦʥʦʤʠ-

ʯʝʩʢʦʡ ʢʘʪʝʛʦʨʠʠ çʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘè, ʘʚʪʦʨʳ ʧʨʝʜʧʦʣʘʛʘʶʪ ʩʣʝʜʫʶʱʫʶ ʬʦʨʤʫ-

ʣʠʨʦʚʢʫ ʜʘʥʥʦʛʦ ʧʦʥʷʪʠʷ: 

ʇʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʦ ï ʠʥʠʮʠʘʪʠʚʥʘʷ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʠʤʝʶʱʘʷ 

ʩʚʦʝʡ ʮʝʣʴʶ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʩʙʳʪ ʧʨʦʜʫʢʮʠʠ (ʫʩʣʫʛ) ʠ ʧʦʣʫʯʝʥʠʝ ʧʨʠʙʳʣʠ (ʠʣʠ ʣʠʯ-

ʥʦʛʦ ʜʦʭʦʜʘ) ʥʘ ʦʩʥʦʚʝ ʩʦʙʩʪʚʝʥʥʦʛʦ, ʧʨʠʚʣʝʯʸʥʥʦʛʦ ʠʤʫʱʝʩʪʚʘ, ʩʨʝʜʩʪʚ ʥʘʝʤʥʦʛʦ 

ʪʨʫʜʘ ʠ ʧʦʜ ʣʠʯʥʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ. ʉʫʙʲʝʢʪʘʤʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ, ʪʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʷʚʣʷʶʪʩʷ ʩʦʙʩʪʚʝʥʥʠʢʠ, ʮʝʣʴʶ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʨʝʘʣʠʟʘʮʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʠʥʪʝʨʝʩʘ ï ʧʦʣʫʯʝʥʠʝ ʧʨʠʙʳʣʠ.  

ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʟʘ ʛʦʜʳ ʨʝʬʦʨʤ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʦ ʧʦʣʫʯʠʣʦ ʰʠʨʦ-

ʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʚ ʧʨʘʢʪʠʢʝ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʛʦʩʧʦʜʩʪʚʫʝʪ ʦʩʥʦʚʥʦʡ ʧʨʠʥʮʠʧ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ï ʣʠʯʥʳʡ ʠʥʪʝʨʝʩ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ, ʧʨʝʜʧʨʠʠʤʯʠʚʦʩʪʴ, ʢʘʢ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʢʘʪʝ-

ʛʦʨʠʷ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʩʣʦʞʥʳʤ ʠ ʤʥʦʛʦʤʝʨʥʳʤ ʷʚʣʝʥʠʝʤ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʞʠʟʥʠ ʧʨʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʤʥʦʞʝʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʚ ʩʬʝʨʝ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʷ, ʧʦʪʨʝʙʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʧʨʘʚʣʝʥʠʠ, ʥʘʫʢʝ, ʠʩʢʫʩʩʪʚʝ. ʆʙʱʠʤʠ 

ʧʨʠʟʥʘʢʘʤʠ ʧʨʝʜʧʨʠʠʤʯʠʚʦʩʪʠ ʚ ʣʶʙʳʭ ʩʬʝʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʶʪʩʷ: 

1) ʧʝʨʩʦʥʠʬʠʢʘʮʠʷ ʦʪʥʦʰʝʥʠʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ; 

2) ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠʥʠʤʘʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ; 

3) ʧʨʦʷʚʣʝʥʠʝ ʜʝʣʦʚʳʭ ʢʘʯʝʩʪʚ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʧʨʘʚʦʚʳʭ ʠ ʤʦʨʘʣʴʥʳʭ ʥʦʨʤ; 

4) ʫʤʝʥʠʝ ʠʟʚʣʝʢʘʪʴ ʤʘʢʩʠʤʘʣʴʥʫʶ ʧʦʣʴʟʫ ʠʟ ʢʦʥʢʨʝʪʥʦʡ ʩʠʪʫʘʮʠʠ; 

5) ʩʤʝʣʦʩʪʴ ʠ ʠʟʦʙʨʝʪʘʪʝʣʴʥʦʩʪʴ; 

6) ʢʦʥʢʫʨʝʥʪʥʦʩʪʴ ʨʳʥʦʯʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝ ʨʝʩʫʨʩʦʚ ʠ ʜʦʩʪʠʞʝʥʠʝ ʥʘʠʚʳʩʰʠʭ ʨʝʟʫʣʴʪʘʪʦʚ; 

7) ʥʘʣʠʯʠʝ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʨʠʩʢʘ ʠ ʜʨ. 



ɺ.ʀ. ɾʤʘʯʠʥʩʢʠʡ, ɸ.ʀ. ɻʘʚʨʠʣʦʚ 
ʇʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʦ ʠ ʧʨʝʜʧʨʠʠʤʯʠʚʦʩʪʴ: ʩʫʱʥʦʩʪʴ ʠ ʩʦʜʝʨʞʘʥʠʝ, ʩʭʦʞʝʩʪʴ ʠ ʨʘʟʣʠʯʠʷ 
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ʀʟ ʚʩʝʭ ʦʧʨʝʜʝʣʝʥʠʡ çʧʨʝʜʧʨʠʠʤʯʠʚʦʩʪʴè, ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚ ʣʠʪʝʨʘʪʫʨʝ, ʥʘʠʙʦ-

ʣʝʝ ʪʦʯʥʳʤ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ, ʧʨʠʚʝʜʝʥʥʦʝ ʚ çʕʢʦʥʦʤʠʯʝʩʢʦʤ ʠ ʶʨʠʜʠʯʝʩʢʦʤ 

ʩʣʦʚʘʨʝè (ʧʦʜ ʨʝʜʘʢʮʠʝʡ ɸ.ʅ. ɸʟʨʠʣʠʷʥʘ): çʇʨʝʜʧʨʠʠʤʯʠʚʦʩʪʴ ï ʜʝʣʦʚʦʝ ʢʘʯʝʩʪʚʦ 

ʣʠʯʥʦʩʪʠ, ʧʨʦʷʚʣʷʶʱʝʝʩʷ ʢʘʢ ʵʥʝʨʛʠʯʥʦʩʪʴ, ʥʘʭʦʜʯʠʚʦʩʪʴ, ʠʟʦʙʨʝʪʘʪʝʣʴʥʦʩʪʴ, ʧʨʘʢ-

ʪʠʯʝʩʢʘʷ ʩʤʝʪʢʘ ʠ ʜʝʣʦʚʠʪʦʩʪʴ ʚ ʨʝʰʝʥʠʠ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʦʝ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩ ʫʤʝʥʠʝʤ 

ʵʬʬʝʢʪʠʚʥʦ ʨʝʰʘʪʴ ʧʦʩʪʘʚʣʝʥʥʳʝ ʟʘʜʘʯʠ, ʠʟʚʣʝʢʘʷ ʚ ʢʦʥʢʨʝʪʥʦʡ ʩʠʪʫʘʮʠʠ ʤʘʢʩʠ-

ʤʘʣʴʥʫʶ ʧʦʣʴʟʫ ʜʣʷ ʩʝʙʷ, ʢʦʣʣʝʢʪʠʚʘ ʠ ʦʙʱʝʩʪʚʘ ʚ ʮʝʣʦʤ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʧʨʘʚʦʚʳʭ 

ʠ ʤʦʨʘʣʴʥʳʭ ʥʦʨʤè [8]. 

ʉʚʦʝʦʙʨʘʟʠʝ ʢʘʪʝʛʦʨʠʡʥʦʛʦ ʩʪʘʪʫʩʘ ʧʨʝʜʧʨʠʠʤʯʠʚʦʩʪʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ 

ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʥʦʚʥʳʝ ʯʝʨʪʳ ʧʨʠʤʝʥʠʪʝʣʴʥʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʢ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʚ ʦʨʛʘʥʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʣʫʞʙʳ ʚ ʧʨʦʮʝʩʩʝ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʆʥʘ ʥʝ ʤʦʞʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʚʥʝ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺ ʙʦʣʝʝ ʰʠʨʦʢʦʤ ʧʣʘʥʝ ʧʨʝʜʧʨʠʠʤʯʠʚʦʩʪʴ ʢʘʢ çʬʦʨʤʘ ʧʨʦʷʚʣʝʥʠʷ ʪʨʫʜʦʚʦʡ, ʦʙ-

ʱʝʩʪʚʝʥʥʦʡ, ʧʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʣʠʯʥʦʩʪʠè [9-15] ʦʟʥʘʯʘʝʪ ʩʦʟʥʘʪʝʣʴʥʦʝ, ʘʢ-

ʪʠʚʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʩʚʦʠʤ ʦʙʷʟʘʥʥʦʩʪʷʤ, ʪʚʦʨʯʝʩʢʠʡ, ʥʦʚʘʪʦʨʩʢʠʡ ʧʦʜʭʦʜ ʢ ʜʝʣʫ, 

ʧʦʩʪʦʷʥʥʳʡ ʧʦʠʩʢ ʣʫʯʰʠʭ ʨʝʰʝʥʠʡ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ. ʂʘʢ ʚʠʜʠʤ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ 

ʢʘʪʝʛʦʨʠʷ ʧʨʝʜʧʨʠʠʤʯʠʚʦʩʪʠ ʩʚʷʟʳʚʘʝʪ ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ ʠ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʩʠʩ-

ʪʝʤʫ ʚʦʝʜʠʥʦ, ʧʦʟʚʦʣʷʷ ʫʯʠʪʳʚʘʪʴ ʤʥʦʛʦʦʙʨʘʟʠʝ ʠʥʪʝʨʝʩʦʚ, ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ ʤʦʪʠʚʦʚ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʨʝʘʣʴʥʦ ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʞʠʟʥʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʝʩʣʠ 

ʩʫʙʲʝʢʪʘʤʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʷʚʣʷʶʪʩʷ ʩʦʙʩʪʚʝʥʥʠʢʠ, ʪʦ ʩʫʙʲʝʢʪʘʤʠ ʧʨʝʜʧʨʠʠʤ-

ʯʠʚʦʩʪʠ ï ʣʶʙʦʡ ʫʯʘʩʪʥʠʢ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʥʘʜʝʣʝʥʥʳʡ ʧʨʘʚʘʤʠ ʫʧʨʘʚʣʝ-

ʥʠʷ. ʕʪʦ ʨʘʟʣʠʯʠʝ ʧʨʦʷʚʣʷʝʪʩʷ ʠ ʚ ʤʦʪʠʚʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʦ 

ʩʚʷʟʘʥʦ ʩ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝʤ ʧʦʪʨʝʙʥʦʩʪʝʡ ʦʙʱʝʩʪʚʘ ʠ ʩ ʣʠʯʥʳʤ ʜʦʭʦʜʦʤ. ʇʨʝʜʧʨʠʠʤ-

ʯʠʚʦʩʪʴ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ, ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʨʦ-

ʜʫʢʮʠʠ (ʫʩʣʫʛ), ʣʠʙʦ ʥʘ ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʧʦ ʠʭ ʫʜʦʚʣʝʪʚʦʨʝʥʠʶ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥ ɿʘʧʘʜʘ, ʧʨʝʜ-

ʧʨʠʠʤʯʠʚʦʩʪʴ ʚ ʈʦʩʩʠʠ ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ. 

ɺʦ-ʧʝʨʚʳʭ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʩʣʘʙʦʝ ʧʨʦʷʚʣʝʥʠʝ ʧʨʠʟʥʘʢʦʚ ʧʨʝʜʧʨʠʠʤʯʠʚʦʩʪʠ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʨʝʘʣʠʟʘʮʠʝʡ ʠʥʪʝʨʝʩʦʚ ʢʦʣʣʝʢʪʠʚʘ ʠ ʦʙʱʝʩʪʚʘ ʚ ʮʝʣʦʤ. ʉʢʦʨʝʝ ʥʘʦʙʦʨʦʪ, 

ʧʨʝʦʙʣʘʜʘʶʪ ʮʝʣʠ ʢʘʢ ʙʠʟʥʝʩʘ, ʪʘʢ ʠ ʦʨʛʘʥʦʚ ʫʧʨʘʚʣʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʫʜʦʚʣʝ-

ʪʚʦʨʝʥʠʝ ʣʠʯʥʳʭ ʠʥʪʝʨʝʩʦʚ. 

ɺʦ-ʚʪʦʨʳʭ, ʧʨʝʜʧʨʠʠʤʯʠʚʦʩʪʴ ʧʝʨʝʭʦʜʥʦʛʦ ʧʝʨʠʦʜʘ ʜʦʣʞʥʘ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʘ ʥʘ 

ʨʝʘʣʠʟʘʮʠʶ ʠʥʪʝʨʝʩʦʚ ʚʩʝʭ ʯʣʝʥʦʚ ʦʙʱʝʩʪʚʘ ʢʘʢ ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ, ʪʘʢ ʠ ʯʘʩʪʥʳʭ 

ʩʦʙʩʪʚʝʥʥʠʢʦʚ. 

ɺ-ʪʨʝʪʴʠʭ, ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʝ ʧʨʦʠʟʦʰʣʦ ʩʨʘʱʠʚʘʥʠʝ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪ-

ʚʝʥʥʦʛʦ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʙʠʟʥʝʩʘ, ʯʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʠʭ ʣʠʯʥʦʡ ʟʘʠʥ-

ʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʚ ʧʨʠʩʚʦʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʛʦ ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʷ ʠ ʚ 

ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʙʶʜʞʝʪʥʳʭ ʩʨʝʜʩʪʚ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʢʘʢ ʦʪʤʝʯʘʣʦʩʴ ʚʳʰʝ, ʧʨʝʜʧʨʠʠʤʯʠʚʦʩʪʴ ʯʠʥʦʚʥʠʢʦʚ, ʨʫʢʦʚʦʜʠʪʝ-

ʣʝʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʨʛʘʥʦʚ ʫʧʨʘʚʣʝʥʠʷ, ʜʦʣʞʥʘ ʙʳʪʴ ʥʘʧʨʘʚʣʝ-

ʥʘ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʥʘ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʠʥʪʝʨʝʩʦʚ ʨʘʟʚʠʪʠʷ ʢʘʢ ʤʝʩʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, ʪʘʢ 

ʠ ʚʩʝʛʦ ʦʙʱʝʩʪʚʘ, ʘ ʥʝ ʩʦʟʜʘʥʠʶ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʝʚʨʘʱʝʥʠʷ ʚ ʠʩʪʦʯʥʠʢ ʣʠʯʥʦʛʦ ʦʙʦ-

ʛʘʱʝʥʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʨʨʫʧʮʠʦʥʥʳʭ ʦʪʥʦʰʝʥʠʡ. 
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In modern economic science and the practice of market relations, there is a situation in 

which the economic categories çentrepreneurshipè and çenterpriseè are interpreted as ade-

quate concepts. This leads to a lack of a common understanding of the business activity of 

market entities. Such situations are typical for many areas of economic activity. 

The article considers the dual nature of ownership and, accordingly, the separation of the 

functions of the owner and the functions of an economic entity as the methodological basis 

(root cause) of the distinction between the concepts of çentrepreneurshipè and çenterpriseè. 

In this regard, it seems quite relevant consideration of the nature and content, similarities 

and differences of these two concepts. 
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ɺ.ʄ. ʀʚʘʥʦʚ, ʢ.ʪ.ʥ, ʜʦʮʝʥʪ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʵʢʦʥʦʤʠʢʠ ʠ ʤʝʥʝʜʞʤʝʥʪʘ  

ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè 

ɺ.ɺ. ɻʦʨʜʣʝʝʚʘ, ʟʘʚʝʜʫʶʱʠʡ ʩʝʢʪʦʨʦʤ ʧʣʘʥʠʨʦʚʘʥʠʷ ʇɸʉ ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè 

ʌɻɹʆʋ ɺʆ çɺʦʣʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘè  

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

ɸ.ɸ. ʃʠʩʠʥ, ʢ.ʪ.ʥ., ʜʠʨʝʢʪʦʨ ʧʦ ʨʘʟʚʠʪʠʶ ɸʆ çʉʦʚʬʨʘʭʪ-ʅʅè 

603005, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʫʣ. ʅʝʩʪʝʨʦʚʘ, 3 

ʇɽʈʉʇɽʂʊʀɺʓ ʊʈɸʅʉʇʆʈʊʅʓʍ ʉʈɽɼʉʊɺ  

ʅɸ ɸʃʔʊɽʈʅɸʊʀɺʅʓʍ ʀʉʊʆʏʅʀʂɸʍ ʕʅɽʈɻʀʀ  

(ʅɸ ʇʈʀʄɽʈɽ ʊʀʇʆɺ ʄʅʆɻʆʂʆʈʇʋʉʅʓʍ ʉʋɼʆɺ) 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʣʴʪʝʨʥʘʪʠʚʥʘʷ ʵʥʝʨʛʠʷ, ʚʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪ, ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʠʩ-

ʪʦʯʥʠʢʠ, ʤʥʦʛʦʢʦʨʧʫʩʥʳʝ ʩʫʜʘ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʩʫʜʦʩʪʨʦʝʥʠʝ, ʵʢʦʣʦʛʠʯʥʦʩʪʴ, ʵʥʝʨ-

ʛʝʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

 

ɺ ʩʪʘʪʴʝ ʟʘʪʨʦʥʫʪʳ ʚʦʧʨʦʩʳ ʵʢʦʥʦʤʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʥʘ ʚʦʜʥʦʤ ʪʨʘʥʩ-

ʧʦʨʪʝ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʧʨʠʯʠʥʳ ʧʝʨʝʭʦʜʘ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʤʥʦʛʦʢʦʨʧʫʩʥʳʭ ʩʫʜʦʚ ʧʫʪʝʤ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʭ ʚ 

ʥʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʬʝʨʝ. ʉʪʘʥʦʚʷʪʩʷ ʦʯʝʚʠʜʥʳ ʧʝʨʩʧʝʢʪʠʚʳ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 

ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʪʘʢʠʭ ʩʫʜʦʚ ʠ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʦʥʠ ʧʝʨʝʜ ʩʦʙʦʡ ʩʪʘʚʷʪ ï ʵʪʦ ʵʢʦʣʦ-

ʛʠʯʥʳʝ ʠʩʪʦʯʥʠʢʠ ʪʦʧʣʠʚʘ, ʨʘʟʚʠʪʠʝ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʵʢʦʪʫʨʠʟʤʘ, ʙʝʨʝʞʥʦʝ 

ʦʪʥʦʰʝʥʠʝ ʢ ʨʝʩʫʨʩʘʤ, ʚʦʚʣʝʯʝʥʠʝ ʤʦʣʦʜʦʛʦ ʧʦʢʦʣʝʥʠʷ ʚ ʥʘʫʢʫ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ ʚʦʟʥʠʢʘʶʪ ʧʨʦʙʣʝʤʳ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʪʘ-

ʢʠʝ ʢʘʢ ʜʦʨʦʛʦʚʠʟʥʘ ʧʨʦʝʢʪʦʚ, ʤʘʣʘʷ ʚʤʝʩʪʠʤʦʩʪʴ, ʤʘʣʘʷ ʩʢʦʨʦʩʪʴ, ʟʘʛʨʷʟʥʝʥʠʝ ʦʢ-

ʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʨʠ ʩʦʚʨʝʤʝʥʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʜʦʙʥʳʭ ʪʠʧʦʚ ʩʫʜʦʚ. ɺ ʢʘʯʝʩʪʚʝ 

ʩʨʘʚʥʝʥʠʷ ʙʳʣʠ ʠʟʫʯʝʥʳ ʟʘʨʫʙʝʞʥʳʝ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʧʨʦʝʢʪʳ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʠʟ 

ʥʠʭ ʨʘʟʨʘʙʦʪʘʥʳ ʚ ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ. ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʩʬʦʨʤʠʨʦʚʘʥʳ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʩʧʝʰʥʦʩʪʠ ʧʨʦʝʢʪʦʚ, ʪʘʢʠʝ ʢʘʢ ʠʩʧʦʣʴʟʫʝʤʳʡ ʠʩʪʦʯʥʠʢ ʵʥʝʨʛʠʠ, 

ʚʳʜʝʣʝʥʥʳʡ ʙʶʜʞʝʪ, ʨʝʘʣʠʟʘʮʠʷ, ʜʦʩʪʠʛʥʫʪʳʡ ʵʬʬʝʢʪ. ɺʳʷʚʣʝʥʳ ʢʣʶʯʝʚʳʝ ʧʫʥʢʪʳ 

ʧʦ ʧʨʦʙʣʝʤʝ ʨʝʘʣʠʟʘʮʠʠ ʧʦʪʦʯʥʦʡ ʣʠʥʠʠ ʧʦʜʦʙʥʳʭ ʩʫʜʦʚ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ï ʜʝʰʝʚʳʡ 

ʚʠʜ ʩʳʨʴʷ, ʜʝʬʠʮʠʪ ʨʝʩʫʨʩʦʚ, ʚʳʩʦʢʠʡ ʩʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ, ʥʠʟʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʥʘʫʯʥʳʭ 

ʨʘʟʨʘʙʦʪʦʢ, ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʦʪʩʫʪʩʪʚʠʝ ʙʝʨʝʞʥʦʡ 

ʢʫʣʴʪʫʨʳ ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʠʠ ʠ ʪʘʢ ʜʘʣʝʝ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʳʨʘʙʦʪʘʥ ʢʦʤʧʣʝʢʩ ʤʝʨ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʠʭ ʫʩʪʨʘʥʝʥʠʝ ï ʚʩʝʚʦʟʤʦʞʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʣʴʛʦʪʳ, ʩʫʙʩʠʜʠʨʦʚʘ-

ʥʠʝ ʠʥʚʝʩʪʠʮʠʡ, ʧʦʜʛʦʪʦʚʢʘ ʢʘʜʨʦʚ, ʧʦʜʜʝʨʞʢʘ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ.  

 

ɺ ʤʠʨʦʚʦʤ ʩʦʦʙʱʝʩʪʚʝ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʥʘʫʯʥʳʭ ʪʨʫʜʘʭ ʩʦʚʨʝʤʝʥʥʳʭ ʘʚʪʦʨʦʚ [8], 

ʜʦʩʪʘʪʦʯʥʦ ʦʩʪʨʦ ʟʚʫʯʠʪ ʚʦʧʨʦʩ ʦʙ ʵʢʦʥʦʤʠʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ. 

ɺ ʩʪʨʫʢʪʫʨʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʘʩʭʦʜʦʚ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʜʦ 50% ʧʨʠʭʦʜʠʪʩʷ ʥʘ 

ʟʘʪʨʘʪʳ ʥʘ ʪʦʧʣʠʚʦ ʠ ʩʤʘʟʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ (ʩʤ. ʨʠʩ. 1). ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʜʣʷ ʧʦʚʳʰʝ-

ʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʩʫʜʦʭʦʜʥʳʭ ʢʦʤʧʘʥʠʡ, ʥʝʦʙʭʦʜʠʤʦ ʩʥʠʞʝʥʠʝ ʵʪʦʡ ʩʦ-

ʩʪʘʚʣʷʶʱʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʫʪʝʤ ʚʥʝʜʨʝʥʠʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ.  

ʆʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ 

ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʠʤʝʥʝʥʠʝ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʚʠʜʘ ʪʦʧʣʠʚʘ ʥʘ ʩʫʜʘʭ, ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʚ 

ʠʥʦʡ ʥʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʬʝʨʝ. ʇʨʝʜʣʘʛʘʝʤʳʡ ʧʫʪʴ ʧʦʟʚʦʣʠʪ ʦʮʝʥʠʪʴ ʵʢʦʥʦʤʠʯʝ-

ʩʢʠʡ ʵʬʬʝʢʪ ʦʪ ʚʥʝʜʨʝʥʠʷ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤ ʟʘʪʨʘʪʘʤ, ʩʦʢʨʘʪʠʪʴ ʦʙʲʝʤ ʚʳʙʨʦʩʦʚ 

ʘʪʤʦʩʬʝʨʫ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʦʧʣʠʚʘ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʠʪ ʢʦʤʧʘʥʠ-

ʷʤ ʫʚʝʣʠʯʠʪʴ ʬʠʥʘʥʩʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘ ʨʳʥʢʝ ʨʝʛʠʦʥʘʣʴʥʦʡ ʠ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ.  

 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 58, 2018 ʛ. 

ʈʘʟʜʝʣ III . ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ʈʠʩ.1. ʋʢʨʫʧʥʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʘʩʭʦʜʦʚ  

ʩʫʜʦʭʦʜʥʳʭ ʢʦʤʧʘʥʠʡ 

ʉʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʦʚʦʤ ʩʫʜʦʩʪʨʦʝʥʠʠ ʠʥʪʝʨʝʩʝʥ ʪʝʤ, ʯʪʦ ʥʘ-

ʙʣʶʜʘʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʪʝʥʜʝʥʮʠʷ ʢ ʨʦʩʪʫ ʟʘʢʘʟʦʚ ʥʘ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʤʥʦʛʦʢʦʨ-

ʧʫʩʥʳʝ ʩʫʜʘ. ʆʥʠ ʢʘʢ ʨʘʟ ʠ ʤʦʛʫʪ ʙʳʪʴ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʚ ʥʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʬʝʨʝ. 

ʀʭ ʧʨʠʤʝʥʝʥʠʝ ʨʘʟʥʦʦʙʨʘʟʥʦ ï ʪʫʨʠʩʪʠʯʝʩʢʘʷ ʠ ʨʘʟʚʣʝʢʘʪʝʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʧʣʘʚʫ-

ʯʘʷ ʣʘʙʦʨʘʪʦʨʠʷ ʜʣʷ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʘʩʩʘʞʠʨʩʢʠʝ ʧʝʨʝʚʦʟʢʠ ʥʘ ʚʦʜʝ, ʵʢʩ-

ʢʣʶʟʠʚʥʳʝ ʵʢʩʧʦʥʘʪʳ ʠʥʞʝʥʝʨʦʚ, ʯʘʩʪʥʘʷ ʩʦʙʩʪʚʝʥʥʦʩʪʴ, ʧʝʨʝʚʦʟʢʘ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ 

çʦʙʲʝʤʥʳʭ ʛʨʫʟʦʚè - ʤʘʣʦʚʝʩʥʳʝ ʢʦʥʪʝʡʥʝʨʳ, ʢʦʣʝʩʥʘʷ ʪʝʭʥʠʢʘ, ʠ ʪʘʢ ʜʘʣʝʝ.  

ʄʥʦʛʦʢʦʨʧʫʩʥʳʝ ʩʫʜʘ (ʢʘʪʘʤʘʨʘʥʳ) ʠʤʝʶʪ ʨʷʜ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʪʘʢʠʭ ʢʘʢ ʩʫʱʝʩʪ-

ʚʝʥʥʘʷ ʛʘʙʘʨʠʪʥʘʷ ʰʠʨʠʥʘ ʠ ʥʝʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʚʦ ʣʴʜʘʭ. ʆʜʥʘʢʦ ʦʥʠ 

ʫʩʧʝʰʥʦ ʨʝʰʘʶʪ ʩʣʦʞʥʳʝ ʩ ʠʥʞʝʥʝʨʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʟʘʜʘʯʠ: ʠʤʝʶʪ ʤʘʣʫʶ ʦʩʘʜʢʫ ʠ 

ʭʦʨʦʰʫʶ ʦʩʪʦʡʯʠʚʦʩʪʴ, ʚʳʩʦʢʠʝ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʩʢʦʨʦʩʪʠ, ʫʜʣʠʥʝʥʥʳʡ ʢʦʨʧʫʩ, ʤʘʣʳʝ 

ʫʜʘʨʳ ʥʘ ʚʦʣʥʝ, ʙʦʣʴʰʫʶ ʧʣʦʱʘʜʴ ʧʘʣʫʙʳ ʠ ʤʘʣʦʝ ʚʦʜʦʠʟʤʝʱʝʥʠʝ. [9]  

ʆʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʜʣʷ ʜʚʠʞʝʥʠʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʘ ʩʫʜʦʚ ʪʘʢʦʛʦ ʪʠʧʘ ʷʚʣʷʶʪʩʷ:  

ï ʚʦʟʤʦʞʥʳʡ ʧʝʨʝʭʦʜ ʥʘ ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ ʥʘ ʚʦʜʥʦʤ ʪʨʘʥʩ-

ʧʦʨʪʝ; 

ï ʘʢʪʫʘʣʠʟʘʮʠʷ ʚʦʧʨʦʩʦʚ ʨʘʟʚʠʪʠʷ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʚ ʪ.ʯ ʚʥʫʪʨʝʥʥʝʛʦ, ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʳ ʧʦʨʪʦʚ ʜʣʷ ʨʘʟʚʠʪʠʷ ʵʢʦʪʫʨʠʟʤʘ;  

ï ʧʨʠʚʣʝʯʝʥʠʝ ʧʦʜʨʘʩʪʘʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ ʚ ʥʘʫʢʫ, ʠʥʞʝʥʝʨʠʶ, ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ; 

ï ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʝʨʝʞʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʚʦʜʥʳʤ ʨʝʩʫʨʩʘʤ.  

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʦʯʝʚʠʜʥʳ ʠ ʧʨʦʙʣʝʤʳ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʷʭʪ ʠ ʤʘʣʦʤʝʨ-

ʥʳʭ ʩʫʜʦʚ ʧʦʜʦʙʥʳʭ ʪʠʧʦʚ:  

ï ʤʘʣʦʤʝʨʥʳʝ ʩʫʜʘ ʩ ʜʠʟʝʣʴʥʳʤʠ ʤʦʪʦʨʘʤʠ ʥʝ ʵʢʦʣʦʛʠʯʥʳʝ; 

ï ʧʨʠ ʧʦʢʫʧʢʝ ʩʢʦʨʦʩʪʥʳʭ ʤʘʣʦʤʝʨʥʳʭ ʩʫʜʦʚ ʚʣʘʜʝʣʴʮʳ ʚʳʥʫʞʜʝʥʳ ʧʝʨʝʜʚʠ-

ʛʘʪʴʩʷ ʤʝʜʣʝʥʥʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʦʣʴʰʝʛʦ ʢʦʤʬʦʨʪʘ ʥʘ ʙʦʨʪʫ; 

ï ʝʩʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʦʟʘʧʨʘʚʢʠ ʪʦʧʣʠʚʦʤ, ʧʦʵʪʦʤʫ ʠʥʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦ ʫʭʦʜʠʪʴ 

ʩ ʤʝʩʪʘ ʙʘʟʠʨʦʚʘʥʠʷ; 

ï ʚʥʫʪʨʝʥʥʷʷ ʦʙʩʪʨʦʡʢʘ ʥʝ ʚʩʝʛʜʘ ʫʩʪʨʘʠʚʘʝʪ ʚʣʘʜʝʣʴʮʝʚ ʫʜʘʣʠʪʴ , ʥʘʧʨʠʤʝʨ ʫʟ-

ʢʠʝ ʧʨʦʭʦʜʳ, ʥʠʟʢʠʝ ʧʦʪʦʣʢʠ, ʥʝʙʦʣʴʰʠʝ ʧʦʤʝʱʝʥʠʷ; 

ï ʚr ʩʦʢʘʷ ʮʝʥʘ ʫʜʘʣʠʪʴ, ʜʣʷ ʧʨʠʤʝʨʘ - ʙʁ ʜʞʝʪ ʧʨʦʝʢʪʘ ʩʫʜʥʘ ʥʘ 12 ʯʝʣʦʚʝʢ ʧʨʠ-

ʙʣʠʟʠʪʝʣʴʥʦ ʩʦʩʪʘʚʠʪ 2.8 ʤʣʥ. ʝʚʨʦ [12].  

ʈʘʩʩʤʘʪʨʠʚʘʷ ʜʘʥʥʳʡ ʚʦʧʨʦʩ ʚ ʙʦʣʝʝ ʫʟʢʦʤ ʩʤʳʩʣʝ, ʥʝʦʙʭʦʜʠʤʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʥʘ ʚʦʜʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʧʦʟʚʦʣʠʪ . 

ɼʚʠʛʘʪʴʩʷ ʚ ʜʚʫʭ ʥʘʧʨʘʚʣʝʥʠʷʭ - ʤʘʢʩʠʤʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ ʩʪʨʘʥʳ ʠ 

ʧʨʠʤʝʥʷʪʴ ʙʝʟʚʨʝʜʥʦʝ ʪʦʧʣʠʚʦ.  

ɼʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʦʮʝʥʢʠ ʚʦʟʤʦʞʥʦʩʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʩʣʦʞʥʦʩʪʠ 

ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʨʘʩʩʤʦʪʨʠʤ ʨʦʩʩʠʡʩʢʠʡ ʠ ʟʘʨʫʙʝʞʥʳʡ ʦʧʳʪ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʤʥʦ-



ɺ.ʄ. ʀʚʘʥʦʚ, ɺ.ɺ. ɻʦʨʜʣʝʝʚʘ, ɸ.ɸ. ʃʠʩʠʥ 

ʇʝʨʩʧʝʢʪʠʚʳ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʥʘ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʵʥʝʨʛʠʠ» 
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ʛʦʢʦʨʧʫʩʥʳʭ ʩʫʜʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʜʚʠʞʝʥʠʷ (ʪʘʙʣʠ-

ʮʘ 1) [1,2,3,4,5,6,7]. 

ʊʘʙʣʠʮʘ 1 

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʝʢʪʦʚ ʩʫʜʦʚ  

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʥʝʨʛʠʠ ʩʦʣʥʮʘ, ʚʝʪʨʘ, ʚʦʜʦʨʦʜʘ   

ʅʘʟʚʘʥʠʝ 

ʧʨʦʝʢʪʘ 

Energy 

Observer 

PlanetSolar SoelCat 12 Super Eco 

Ship 

ʕʢʦʚʦʣʥʘ Bark Catama-

rans, E-Power 

Modular 

ʊʠʧ ʩʫʜʥʘ ʂʘʪʘʤʘʨʘʥ ʇʘʨʦʤ ʂʦʥʪʝʡʥʝʨ-

ʥʦʝ ʩʫʜʥʦ 

ʂʘʪʘʤʘʨʘʥ 

ɿʘʢʘʟʯʠʢ 

(ʩʪʨʘʥʘ) 

ʌʨʘʥʮʠʷ ʐʚʝʡʮʘ-

ʨʠʷ 

ɻʦʣʣʘʥʜʠʷ ʗʧʦʥʠʷ ʈʦʩʩʠʷ ʈʦʩʩʠʷ 

ʎʝʣʴ, ʥʘ-

ʟʥʘʯʝʥʠʝ 

ʂʨʫʛʦʩʚʝʪʥʦʝ 

ʧʫʪʝʰʝʩʪʚʠʝ 

ʙʝʟ ʦʩʪʘʥʦʚʢʠ; 

ʧʣʘʚʘʶʱʠʡ 

ʧʦʣʠʛʦʥ ʠʥ-

ʩʪʠʪʫʪʘ CEA-

Liten, ʜʣʷ ʧʨʦ-

ʚʝʜʝʥʠʷ ʠʩʧʳ-

ʪʘʥʠʡ ʨʘʟʣʠʯ-

ʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʯʠʩʪʳʭ ʪʝʭʥʦ-

ʣʦʛʠʡ 

ʂʨʫʛʦ-

ʩʚʝʪʥʦʝ 

ʧʫʪʝʰʝʩʪ-

ʚʠʝ; 

ʇʘʩʩʘʞʠʨ-

ʩʢʠʝ ʧʝʨʝ-

ʚʦʟʢʠ 

ʇʘʩʩʘʞʠʨ-

ʩʢʠʝ ʧʝʨʝ-

ʚʦʟʢʠ ʥʘ 

ʆʩʪʨʦʚʘʭ 

ʌʨʘʥʮʫʟ-

ʩʢʦʡ ʇʦ-

ʣʠʥʝʟʠʠ 

 

 

 

 

 

 

ʄʦʨʩʢʠʝ 

ʛʨʫʟʦʧʝʨʝ-

ʚʦʟʢʠ   

ʈʝʯʥʘʷ ʵʢʩ-

ʧʝʜʠʮʠʷ ʚ 

ʨʘʤʢʘʭ ʥʘʫʯ-

ʥʳʭ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ 

ʆʪʝʣʴ ʥʘ ʚʦʜʝ, 

ʧʨʦʛʫʣʦʯʥʦʝ, 

ʜʣʷ ʩʝʤʝʡʥʦʛʦ, 

ʢʦʨʧʦʨʘʪʠʚʥʦ-

ʛʦ ʠ ʯʘʨʪʝʨʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʀʩʧʦʣʴ-

ʟʫʝʤʳʡ 

ʠʩʪʦʯʥʠʢ 

ʘʣʴʪʝʨʥʘ-

ʪʠʚʥʦʡ 

ʵʥʝʨʛʠʠ 

ʉʦʣʥʝʯʥʳʝ 

ʙʘʪʘʨʝʠ, ʚʝʪ-

ʨʷʥʳʝ ʛʝʥʝʨʘ-

ʪʦʨʳ, ʩʠʩʪʝʤʘ 

ʘʢʢʫʤʫʣʠʨʦʚʘ-

ʥʠʷ ʵʥʝʨʛʠʠ ʥʘ 

ʦʩʥʦʚʝ ʚʦʜʦ-

ʨʦʜʘ 

 

 

 

 

ʉʦʣʥʝʯʥʳʝ ʙʘʪʘʨʝʠ 

ʉʦʣʥʝʯʥʳʝ 

ʙʘʪʘʨʝʠ, ʚʝʪ-

ʨʷʥʳʝ ʛʝʥʝ-

ʨʘʪʦʨʳ, 

ʩʞʠʞʝʥʥʳʡ 

ʧʨʠʨʦʜʥʳʡ 

ʛʘʟ 

ʉʦʣʥʝʯʥʳʝ ʙʘʪʘʨʝʠ 

ʊʝʭʥʠʯʝ-

ʩʢʠʝ ʭʘ-

ʨʘʢʪʝʨʠ-

ʩʪʠʢʠ 

ʜʣʠʥʘ ï 30,5 ʤ; 

ʰʠʨʠʥʘ ï 

12,8 ʤ; 

ʚʦʜʦʠʟʤʝʱʝ-

ʥʠʝ ï 28 ʪʦʥʥ. 

ɼʣʠʥʘ 35ʤ 

ʐʠʨʠʥʘ 

23 ʤ 

ɺʳʩʦʪʘ 

6 ʤ, ʘ ʚʦ-

ʜʦʠʟʤʝʱʝ-

ʥʠʝ 

60 ʪʦʥʥ. 

ʅʝʪ ʜʘʥ-

ʥʳʭ 

ɼʣʠʥʘ ï 

352 ʤ; 

ʐʠʨʠʥʘ ï 

54,6 ʤ; 

ʆʩʘʜʢʘ ï 11,5 

ʤ; 

ɿʘʧʘʩ ʪʦʧʣʠ-

ʚʘ ï 2000 

ʪʦʥʥ; 

ɻʨʫʟʦʧʦʜʲ-

ʝʤʥʦʩʪʴ ï 

8000 ʢʦʥʪʝʡ-

ʥʝʨʦʚ ɼʌʕ 

ɼʣʠʥʘ 11,6 ʤ 

ʐʠʨʠʥʘ 6,4ʤ 

ɺʳʩʦʪʘ ʙʦʨʪʘ 

2 ʤ. 

ɺʳʩʦʪʘ ʥʘʜ-

ʚʦʜʥʦʛʦ ʙʦʨ-

ʪʘ 1,3 ʤ. 

ʇʘʩʩʘʞʠʨʦʚ-

ʤʝʩʪʠʤʦʩʪʴ 

12 ʯʝʣʦʚʝʢ 

ʉʧʘʣʴʥʳʭ 

ʤʝʩʪ 8 

ʆʙʱʘʷ ʤʘʩʩʘ 

ʢʘʪʘʤʘʨʘʥʘ 

ʦʢʦʣʦ 5000 

ʢʛ. 

ɼʣʠʥʘ 21,6 ʤ 

ʐʠʨʠʥʘ 10,2 ʤ 

ɺʳʩʦʪʘ ʙʦʨʪʘ 

3 ʤ 

ɺʦʜʦʠʟʤʝʱʝ-

ʥʠʝ 56,5 ʪʦʥʥ 

ʇʘʩʩʘʞʠʨʦʚʤʝ-

ʩʪʠʤʦʩʪʴ 

10 ʯʝʣ. 

ɹʶʜʞʝʪ 4.2 ʤʣʥ ʝʚʨʦ 25 ʤʣʥ. 

ʜʦʣ 

600 ʪʳʩ 

ʜʦʣ. 

ʅʝʪ ʜʘʥʥʳʭ 13 ʤʣʥ.ʨʫʙ, ʚ 

ʪ.ʯ. 8 ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʳʝ, 

5 ï ʯʘʩʪʥʳʝ 

ʠʥʚʝʩʪʦʨʳ 

885 ʪʳʩ. ʝʚʨʦ + 

1,1 ʤʣʥ. ʨʫʙ. 

(ʣʦʛʠʩʪʠʢʘ) 

 

 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 58, 2018 ʛ. 
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ʅʘʟʚʘʥʠʝ 

ʧʨʦʝʢʪʘ 

Energy 

Observer 

PlanetSolar SoelCat 12 Super Eco 

Ship 

ʕʢʦʚʦʣʥʘ Bark Catama-

rans, E-Power 

Modular 

ʊʠʧ ʩʫʜʥʘ ʂʘʪʘʤʘʨʘʥ ʇʘʨʦʤ ʂʦʥʪʝʡʥʝʨ-

ʥʦʝ ʩʫʜʥʦ 

ʂʘʪʘʤʘʨʘʥ 

ɿʘʢʘʟʯʠʢ 

(ʩʪʨʘʥʘ) 

ʌʨʘʥʮʠʷ ʐʚʝʡʮʘ-

ʨʠʷ 

ɻʦʣʣʘʥʜʠʷ ʗʧʦʥʠʷ ʈʦʩʩʠʷ ʈʦʩʩʠʷ 

ʈʝʘʣʠʟʘ-

ʮʠʷ (ʧʦ-

ʩʪʨʦʝʥ/ 

ʧʨʦʝʢʪ) 

ʇʦʩʪʨʦʝʥ, 

ʩʧʫʱʝʥ ʥʘ 

ʚʦʜʫ ʚ ʘʧʨʝʣʝ 

2017 ʛʦʜʘ 

ʇʦʩʪʨʦʝʥ, 

ʩʧʫʱʝʥ ʥʘ 

ʚʦʜʫ ʚ ʤʘʝ 

2010 ʛʦʜʘ 

ʇʦʩʪʨʦʝʥ, 

ʩʧʫʱʝʥ ʥʘ 

ʚʦʜʫ ʚ 3 

ʢʚʘʨʪʘʣʝ 

2016 ʛʦʜʘ 

ʉʧʨʦʝʢʪʠʨʦ-

ʚʘʥ, ʦʞʠʜʘʝʪ 

ʨʝʘʣʠʟʘʮʠʠ ʢ 

2030 ʛʦʜʫ 

ʇʦʩʪʨʦʝʥ, 

ʩʧʫʱʝʥ ʥʘ 

ʚʦʜʫ 19 ʤʘʷ 

2018 ʛʦʜʘ 

ʉʧʨʦʝʢʪʠʨʦʚʘʥ 

ʚ 2016 ʛʦʜʫ, 

ʦʞʠʜʘʝʪ ʨʝʘʣʠ-

ʟʘʮʠʠ 

ɼʦʩʪʠʛʥʫ-

ʪʳʡ ʵʬ-

ʬʝʢʪ 

ʇʨʦʭʦʜʠʪ ʪʝʩ-

ʪʦʚʳʝ ʠʩʧʳʪʘ-

ʥʠʷ, ʥʘʭʦʜʠʪʩʷ 

ʚ ʉʨʝʜʠʟʝʤʥʦʤ 

ʤʦʨʝ. ɼʘʣʝʝ 

ʦʪʧʨʘʚʠʪʩʷ ʚ 

ʢʨʫʛʦʩʚʝʪʥʦʝ 

ʧʫʪʝʰʝʩʪʚʠʝ. 

ʇʦ ʧʣʘʥʫ ʧʨʠ-

ʙʫʜʝʪ ʚ ʊʦʢʠʦ 

ʚ 2020 ʛʦʜʫ ʚʦ 

ʚʨʝʤʷ ʆʣʠʤ-

ʧʠʡʩʢʠʭ ʠʛʨ. 

ʇʝʨʚʳʡ ʠʟ 

ʪʘʢʦʛʦ 

ʪʠʧʘ ʩʫʜʦʚ 

ʚ ʤʠʨʝ 

ʩʦʚʝʨʰʠʣ 

ʢʨʫʛʦʩʚʝʪ-

ʥʦʝ ʧʫʪʝ-

ʰʝʩʪʚʠʝ, 

ʩʝʡʯʘʩ 

ʠʩʧʦʣʴʟʫ-

ʝʪʩʷ ʚ ʢʘ-

ʯʝʩʪʚʝ 

ʥʘʫʯʥʦʛʦ 

ʩʫʜʥʘ 

ʀʩʧʦʣʴʟʫ-

ʝʪʩʷ ʧʦ 

ʥʘʟʥʘʯʝ-

ʥʠʶ ʚ 

ʢʘʯʝʩʪʚʝ 

ʚʦʜʥʦʛʦ 

ʪʘʢʩʠ 

ï ʅʘʫʯʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚ ʵʢʩʧʝʜʠʮʠʠ 

ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛ - 

ʄʦʩʢʚʘ - 

ɸʩʪʨʘʭʘʥʴ ʚ 

ʨʘʤʢʘʭ ʥʘʫʯ-

ʥʦ-

ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʬʝʩʪʠʚʘʣʷ 

çʕʢʦʚʦʣʥʘè 

ï 

 

ʉʪʝʧʝʥʴ ʨʝʘʣʠʟʘʮʠʠ ʣʶʙʦʛʦ ʧʨʦʝʢʪʘ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʟʘʣʦʞʝʥʥʦʛʦ ʙʶʜʞʝʪʘ, 

ʥʘʣʠʯʠʷ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʦʙʱʝʩʪʚʘ ʠ ʛʦʩʫʜʘʨʩʪʚʘ. ʋʯʠʪʳʚʘʷ, 

ʯʪʦ ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ ʩʫʜʘ ʷʚʣʷʶʪʩʷ ʰʪʫʯʥʳʤ, ʥʝ ʩʝʨʠʡʥʳʤ ʪʦʚʘʨʦʤ ʠ ʧʨʝʜʧʦ-

ʣʘʛʘʶʪ ʥʝʩʪʘʥʜʘʨʪʥʳʝ ʠʥʞʝʥʝʨʥʳʝ ʨʝʰʝʥʠʷ, ʪʦ ʩʪʦʠʤʦʩʪʴ ʠʭ ʨʝʘʣʠʟʘʮʠʠ ʜʦʩʪʘʪʦʯʥʦ 

ʚʝʣʠʢʘ. ʂʘʢ ʤʳ ʚʠʜʠʤ, ʧʦʩʣʝʜʥʠʡ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʳʡ ʦʪʝʯʝʩʪʚʝʥʥʳʡ ʚʘʨʠʘʥʪ ʧʦʢʘ ʪʘʢ 

ʠ ʦʩʪʘʣʩʷ ʥʝʨʝʘʣʠʟʦʚʘʥʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʨʘʟʨʘʙʘʪʳʚʘʣʩʷ ʜʣʷ ʯʘʩʪʥʦʛʦ ʟʘʢʘʟʘ. ʉʝʨʴʝʟ-

ʥʳʡ ʠʥʪʝʨʝʩ ʚʳʟʳʚʘʝʪ ʷʧʦʥʩʢʠʡ ʧʨʦʝʢʪ ʢʦʥʪʝʡʥʝʨʥʦʛʦ ʩʫʜʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝ-

ʩʢʦʣʴʢʠʭ ʚʠʜʦʚ ʵʥʝʨʛʠʠ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʩʪʘʚʠʪ ʧʝʨʝʜ ʩʦʙʦʡ ʟʘʜʘʯʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ, 

ʘ ʥʝ ʥʘʫʯʥʦ - ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʚ ʯʘʩʪʠ ʧʝʨʝʚʦʟʢʠ ʛʨʫʟʦʚ. ʇʨʦʝʢʪʦʚ ʧʦ-

ʜʦʙʥʳʭ ʵʪʦʤʫ, ʚ ʤʠʨʝ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʝʜʠʥʠʮʳ, ʧʦʵʪʦʤʫ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟ-

ʤʦʞʥʳʤ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʦʮʝʥʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʵʥʝʨʛʠʠ. ɺʦʟʤʦʞʥʦ, ʚ ʚʦʧʨʦʩʘʭ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʨʝʢʣʘʤʘ ʠ ʧʨʠ-

ʚʣʝʯʝʥʠʝ ʚʥʠʤʘʥʠʷ ʢ ʪʘʢʠʤ ʧʨʦʝʢʪʘʤ, ʘ ʪʘʢʞʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ 

ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ, ʪʝʭʥʦʣʦʛʠʠ ʚ ʩʫʜʦʩʪʨʦʝʥʠʠ. ʇʦʢʘ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʘʤʳʡ ʫʩ-

ʧʝʰʥʳʡ ʧʨʦʝʢʪ ʤʠʨʦʚʦʛʦ ʤʘʩʰʪʘʙʘ ʵʪʦ ʬʨʘʥʮʫʟʩʢʠʡ ʧʨʦʝʢʪ Energy Observer.   

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʠʚʝʜʝʥʥʦʡ ʚʳʰʝ ʪʘʙʣʠʮʳ, ʚ ʤʠʨʝ ʥʘʯʘʣʠ ʘʢʪʠʚʥʦ ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʥʦʛʦʢʦʨʧʫʩʥʳʝ ʩʫʜʘ ʥʘ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʚʠʜʘʭ ʵʥʝʨʛʠʠ. ʇʦ ʚʠʜʫ ʠʩ-

ʧʦʣʴʟʫʝʤʦʡ ʵʥʝʨʛʠʠ ʚʩʝ ʧʨʦʝʢʪʳ ʧʦʢʘ ʠʩʧʦʣʴʟʫʶʪ ʵʥʝʨʛʠʶ ʩʦʣʥʮʘ, ʩ ʧʝʨʩʧʝʢʪʠʚʦʡ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʚʝʪʨʘ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʛʝʥʝʨʘʪʦʨʦʚ ʪʦʧʣʠʚʘ, ʪʘʢʦʛʦ ʢʘʢ ʚʦʜʦ-

ʨʦʜ ʠ ʩʞʠʞʝʥʥʳʡ ʧʨʠʨʦʜʥʳʡ ʛʘʟ. ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʘʨʴʠʨʫʶʪʩʷ ʚ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʦʪ ʮʝʣʝʡ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ. ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ ʠʟ ʫʞʝ ʨʝʘʣʠʟʫʝʤʳʭ ʵʪʦ çʕʢʦʚʦʣ-

ʥʘè, ʢʦʪʦʨʘʷ ʜʘʣʘ ʭʦʨʦʰʠʡ ʠʤʧʫʣʴʩ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʨʝʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚ 

ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ʇʦ ʮʝʣʝʚʦʤʫ ʥʘʟʥʘʯʝʥʠʶ ʵʢʦʣʦʛʠʯʥʳʝ ʢʘʪʘʤʘʨʘʥʳ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪ-

ʚʝ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ, ʧʨʦʛʫʣʦʯʥʦʛʦ ʠ ʢʨʫʠʟʥʦʛʦ ʩʫʜʥʘ, ʥʘʫʯʥʳʭ ʵʢʩʧʝʜʠʮʠʡ. 

ʊʘʢʦʡ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʦʜʭʦʜ ʢ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʨʝʩʫʨʩʦʚ ʠ ʩʥʠʞʝ-

ʥʠʶ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠʥʪʝʨʝʩʝʥ ʯʘʩʪʥʳʤ ʠʥʚʝʩʪʦʨʘʤ, ʢʨʫʧʥʳʤ ʢʦʤ-



ɺ.ʄ. ʀʚʘʥʦʚ, ɺ.ɺ. ɻʦʨʜʣʝʝʚʘ, ɸ.ɸ. ʃʠʩʠʥ 
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ʧʘʥʠʷʤ ʩ ʯʘʩʪʥʳʤ ʢʘʧʠʪʘʣʦʤ ʠ ʨʘʟʚʠʪʳʤ ʩʪʨʘʥʘʤ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ɺɺʇ ʥʘ ʜʫʰʫ 

ʥʘʩʝʣʝʥʠʷ. 

ʈʝʰʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦ 

ʜʦʩʪʠʛʥʫʪʳʤ ʵʬʬʝʢʪʦʤ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʨʘʢʪʠʯʝʩʢʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘ ʚʦʜʝ, ʯʪʦ 

ʜʦʢʘʟʳʚʘʶʪ ʧʝʨʚʳʝ 4 ʧʨʦʝʢʪʘ.   

ʇʦʩʪʘʚʠʪʴ ʥʘ ʧʦʪʦʯʥʫʶ ʣʠʥʠʶ ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʝʢʪʦʚ ʪʘʢʦʛʦ ʪʠʧʘ ʚ ʥʘʰʝʡ 

ʩʪʨʘʥʝ ʤʝʰʘʶʪ ʩʣʝʜʫʶʱʠʝ ʧʨʦʙʣʝʤʳ: 

ï ʥʘʣʠʯʠʝ ʜʝʰʝʚʳʭ ʚʠʜʦʚ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʩʳʨʴʷ ʠ ʥʠʟʢʘʷ ʩʪʦʠʤʦʩʪʴ ʝʛʦ ʪʨʘʥʩʧʦʨ-

ʪʠʨʦʚʢʠ, ʯʪʦ ʜʝʣʘʝʪ ʥʝʚʳʛʦʜʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʤʘʩʰʪʘʙʘʭ ʚʦ ʤʥʦ-

ʛʠʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ; 

ï ʜʝʬʠʮʠʪ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ ʫ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʠʥʚʝʩʪʦʨʦʚ; 

ï ʚʳʩʦʢʠʝ ʩʨʦʢʠ ʦʢʫʧʘʝʤʦʩʪʠ ʟʘʪʨʘʪ, ʩʚʷʟʘʥʥʳʭ ʩʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʠ ʵʢʩʧʣʫʘʪʘ-

ʮʠʝʡ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ; 

ï ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʝ ʤʘʩʰʪʘʙʳ ʵʥʝʨʛʠʠ, ʧʨʦʠʟʚʦʜʠʤʦʡ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤʠ 

ʠʩʪʦʯʥʠʢʘʤʠ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʦʣʥʦʩʪʴʶ ʦʙʝʩʧʝʯʠʪʴ ʩʧʨʦʩ ʥʘ ʥʝʝ; 

ï ʦʪʩʫʪʩʪʚʠʝ ʜʦʩʪʘʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʥʘʫʯʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ, ʯʪʦ 

ʪʨʝʙʫʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʘʨʫʙʝʞʥʦʛʦ ʦʧʳʪʘ ʠ ʟʘʢʫʧʢʠ ʠʥʦʩʪʨʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 

ʪʝʭʥʦʣʦʛʠʡ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʩʘʥʢʮʠʡ ʩʝʡʯʘʩ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ; 

ï ʦʪʩʫʪʩʪʚʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʦʧʳʪʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩ-

ʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʣʦ ʙʳ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢ-

ʪʠʚʝ; 

ï ʦʪʩʫʪʩʪʚʠʝ ʢʫʣʴʪʫʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʚ ʨʦʩ-

ʩʠʡʩʢʦʤ ʦʙʱʝʩʪʚʝ. 

ï ʥʘʣʠʯʠʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ, ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʠʤʝʥʝ-

ʥʠʷ ʜʘʥʥʦʛʦ ʚʠʜʘ ʵʥʝʨʛʠʠ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ. [10,13] 

ʆʜʥʘʢʦ, ʘʣʴʪʝʨʥʘʪʠʚʥʘʷ ʵʥʝʨʛʠʷ ʠʤʝʝʪ ʥʝʦʩʧʦʨʠʤʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ: 

ï ʵʢʦʣʦʛʠʯʥʦʩʪʴ; 

ï ʚʦʟʦʙʥʦʚʣʷʝʤʦʩʪʴ ʙʦʣʴʰʠʥʩʪʚʘ ʚʠʜʦʚ (ʩʦʣʥʮʘ, ʚʝʪʨʘ, ʧʨʠʣʠʚʦʚ ʠ ʪ. ʧ.); 

ï ʥʠʟʢʘʷ ʩʪʦʠʤʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ; 

ï ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʣʷ ʣʶʜʝʡ ʥʘ ʩʪʘʜʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʥʝʨʛʠʠ; 

ï ʥʠʟʢʠʝ ʪʨʫʜʦʟʘʪʨʘʪʳ ʥʘ ʩʪʘʜʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ; 

ï ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ, ʦʩʦʙʝʥʥʦ 

ʧʨʠ ʝʝ ʧʨʦʠʟʚʦʜʩʪʚʝ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʙʳʪʫ, ʘ ʥʝ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʤʘʩʰʪʘʙʘʭ. [11] 

ɺ ʈʦʩʩʠʠ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʚ ʧʨʦʤʳʰʣʝʥʥʫʶ ʠ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʞʠʟʥʴ ʢʦʥʮʝʧʮʠʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʥʝʦʙʭʦʜʠʤ ʨʷʜ ʤʝʨ: 

ï ʣʴʛʦʪʥʳʝ ʪʘʨʠʬʳ ʜʣʷ ʧʨʦʜʘʞʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʩʝʪʴ (çʟʝʣʝʥʳʝ ʪʘʨʠʬʳè);  

ï ʥʘʣʦʛʦʚʳʝ ʣʴʛʦʪʳ (ʩʦʚʤʝʩʪʥʦ ʩ ʚʳʩʦʢʠʤʠ ʥʘʣʦʛʘʤʠ/ʰʪʨʘʬʘʤʠ ʥʘ ʪʨʘʜʠʮʠʦʥʥʫʶ 

ʵʥʝʨʛʠʶ); 

ï ʩʫʙʩʠʜʠʨʦʚʘʥʠʝ ʠʥʚʝʩʪʠʮʠʡ; 

ï ʧʦʜʜʝʨʞʢʘ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ; 

ï ʧʦʜʛʦʪʦʚʢʘ ʢʘʜʨʦʚ; 

ï ʧʦʜʜʝʨʞʢʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

ï ʧʦʚʳʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʦʙʱʝʩʪʚʘ. [14] 

ʇʨʦʙʣʝʤʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʵʢʦʣʦʛʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʵʥʝʨʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ ʪʨʝʙʫʶʪ ʧʨʦʚʝʜʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʦʙʲʝʤʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ 

ʮʝʣʴʶ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʥʦʟʦʚ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʬʣʦʪʘ. ʇʨʠ ʵʪʦʤ ʦʩʦʙʝʥʥʦ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʝʰʝʥʠʠ ʵʪʠʭ ʧʨʦʙʣʝʤ 

ʜʦʣʞʥʳ ʩʦʩʪʘʚʠʪʴ ʥʦʚʳʝ ʧʦʜʭʦʜʳ ʚ ʯʘʩʪʠ ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʦʚ ʵʢʦʥʦʤʠʢʠ ʩʫʜʦʩʪʨʦʝʥʠʷ 

ʠ ʩʫʜʦʚʦʛʦ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ [15].  
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The article touches upon the issues of saving energy resources in water transport through the 

use of alternative energy sources, and, as a result, the reasons for the transition to the con-
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struction of multihull vessels by operating them in the non-production sphere. The prospects 

for the design and construction of such vessels and the tasks that they set for themselves are 

becoming obvious ï they are environmentally friendly sources of fuel, development of water 

transport, ecotourism, respect for resources, involvement of the younger generation in sci-

ence and industry. At the same time, technical and economic problems arise, such as the high 

cost of projects, small capacity, low speed, environmental pollution with the modern use of 

similar types of vessels. As a comparison, foreign and domestic projects were studied, most 

of them developed in Europe. On the basis of the performed analysis, characteristics of pro-

ject success, such as the used energy source, the allocated budget, the implementation, and 

the achieved effect, are formed. Key points were identified on the problem of implementing 

the production line of such vessels in our country ï a cheap type of raw materials, a shortage 

of resources, a high payback period, a low rate of scientific research, geographical and cli-

matic features, the absence of a careful energy consumption culture, and so on. In this re-

gard, a set of measures was developed aimed at their elimination ï all sorts of economic 

benefits, investment subsidies, training, support for scientific research, production of indus-

trial equipment. 
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ʋɼʂ 338.242 
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ʋ ʉʷʥʲʶʡ, ʘʩʧʠʨʘʥʪ ʢʘʬʝʜʨʳ ʵʢʦʥʦʤʠʢʠ ʠ ʤʝʥʝʜʞʤʝʥʪʘ, ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè, 

ʌɻɹʆʋ ɺʆ çɺʦʣʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘè  

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

ɸ.ɸ. ʃʠʩʠʥ, ʢ.ʪ.ʥ., ʜʠʨʝʢʪʦʨ ʧʦ ʨʘʟʚʠʪʠʶ ɸʆ çʉʦʚʬʨʘʭʪ-ʅʅè 

603005, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʫʣ. ʅʝʩʪʝʨʦʚʘ, 3 

ʆʈɻɸʅʀɿɸʎʀʆʅʅʆ-ʕʂʆʅʆʄʀʏɽʉʂʀɽ ʀ 

ʄɽʊʆɼʆʃʆɻʀʏɽʉʂʀɽ ʇʈɽɼʇʆʉʓʃʂʀ ʌʆʈʄʀʈʆɺɸʅʀʗ 

ʉɽʊʀ ʊʈɸʅʉʇʆʈʊʅʆ-ʃʆɻʀʉʊʀʏɽʉʂʀʍ ʎɽʅʊʈʆɺ (ʊʃʎ) 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʝʜʧʦʩʳʣʢʠ, ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʡ ʮʝʥʪʨ (ʊʃʎ), ʩʝʪʴ ʊʃʎ, 

ʪʨʘʥʩʧʦʨʪʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʤʝʪʦʜ ʠʜʝʥʪʠʬʠʢʘʮʠʠ, çʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʦʪʨʘʩ-

ʣʠè, çʧʦʪʝʥʮʠʘʣ ʪʝʨʨʠʪʦʨʠʠè. 
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ʘʥʘʣʠʟʘ ʩʣʦʞʠʚʰʠʭʩʷ ʩʭʝʤ ʜʦʩʪʘʚʢʠ ʛʨʫʟʦʚ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʜʧʦʩʳʣʢʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦ-

ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ (ʊʃʎ) ʚ ʟʦʥʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʨʠʜʦʨʦʚ. ʆʙʦʩʥʦʚʳʚʘʝʪʩʷ ʮʝʣʝ-

ʩʦʦʙʨʘʟʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʪʝʚʳʭ ʤʦʜʝʣʝʡ ʨʘʟʤʝʱʝʥʠʷ ʊʃʎ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ (ʩʦʦʪʚʝʪʩʪʚʠʷ) ʢʨʠʪʝʨʠʷʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʘ ʧʨʠʤʝʨʝ ʪʝʨʨʠʪʦʨʠʡ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʟʦʥʝ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʨʠʜʦʨʘ (ʄʊʂ) çʉʝʚʝʨ-ʖʛ-

ʉʝʚʝʨè. ɺ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʝʚ ʚʳʙʨʘʥʳ ʧʦʢʘʟʘʪʝʣʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʦʪʨʘʩʣʠ ʠ ʧʦ-

ʪʝʥʮʠʘʣʘ ʪʝʨʨʠʪʦʨʠʡ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʣʠʩʴ ʤʝʪʦʜʦʤ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ. ʂ ʦʧʨʦʩʫ 

ʧʫʪʝʤ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʙʳʣʠ ʧʨʠʚʣʝʯʝʥʳ ʩʧʝʮʠʘʣʠʩʪʳ ʦʪʨʘʩʣʠ, ʪʝʨʨʠʪʦʨʠʡ, ʫʯʸʥʳʝ. 

 

ʈʘʟʚʠʪʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʢʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤʧʘʤʠ ʠʥʥʦʚʘʮʠʡ ʚ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝ ʠ ʦʙʨʘʱʝʥʠʠ, ʧʨʦʨʳʚʦʤ ʚ ʠʥʪʝʛʨʘʮʠʦʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʈʘʩʪʫʱʘʷ ʜʠʥʘʤʠʯ-

ʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʨʳʥʦʯʥʳʭ ʦʪʥʦʰʝʥʠʡ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʥʦʚʳʝ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʨʘʟʚʠ-

ʪʠʷ ʵʢʦʥʦʤʠʢʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʩʚʷʟʠ ʩ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʢʨʠʟʠʩʦʤ, ʚʚʝʜʝʥʠʝʤ ʩʘʥʢʮʠʡ ʥʘ 

ʚʥʝʰʥʝʪʦʨʛʦʚʳʝ ʧʦʩʪʘʚʢʠ, ʥʝʩʪʘʙʠʣʴʥʦʩʪʴʶ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʩʫʱʝʩʪʚʝʥ-

ʥʦ ʠʟʤʝʥʠʣʠʩʴ ʩʪʨʫʢʪʫʨʘ ʠ ʦʙʲʝʤʳ ʛʨʫʟʦʧʦʪʦʢʦʚ, ʫʩʣʦʚʠʷ ʜʦʩʪʘʚʢʠ ʛʨʫʟʦʚ, ʘ ʪʘʢʞʝ 

ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʦʨʠʝʥʪʠʨʦʚʘʥʠʝ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʚʥʝʰʥʝʪʦʨʛʦʚʳʭ ʦʧʝʨʘʮʠʡ ʩ çɿʘʧʘ-

ʜʘè ʥʘ çɺʦʩʪʦʢè [2, 8]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʦʩʪʨʫʶ ʢʦʥʢʫʨʝʥʮʠʶ ʤʝʞʜʫ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʠ ʪʦʨʛʦʚʦ-ʟʘʢʫʧʦʯʥʳʤʠ 

ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʙʦʣʴʰʠʥʩʪʚʦ ʩʣʦʞʠʚʰʠʭʩʷ ʩʭʝʤ ʜʦʩʪʘʚʢʠ ʛʨʫʟʦʚ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʶʪ 

ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʪʘʢʠʤ ʢʘʢ çʪʦʯʥʦ ʚʦʚʨʝʤʷè, çʦʪ 

ʚʦʨʦʪ ʜʦ ʚʦʨʦʪè ʠ ʜʨ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʧʦʣʥʦʮʝʥʥʦʛʦ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ 

ʧʦʪʨʝʙʥʦʩʪʝʡ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʥʝʦʙʭʦʜʠʤʘ ʨʝʩʪʨʫʢʪʫʨʠʟʘʮʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʚʟʘʠʤʦʩʚʷʟʝʡ ʩʫʙʲʝʢʪʦʚ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʨʳʥʢʘ ʠ ʨʝʩʪʨʫʢʪʫʨʠʟʘʮʠʷ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ ʪʦʚʘʨʦʜʚʠʞʝʥʠʷ. 

ʀʤʝʥʥʦ ʵʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʪʨʝʙʫʝʪ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʤʝʞ-

ʦʪʨʘʩʣʝʚʳʭ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʩʪʨʫʢʪʫʨ ʥʦʚʦʛʦ 

ʪʠʧʘ ʥʘ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʦʚ ʢʦʨʧʦʨʘʪʠʚʥʦʩʪʠ, ʠʟʤʝʥʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʳʭ ʧʦʪʦʢʦʚ ʩ ʤʠ-

ʥʠʤʘʣʴʥʳʤʠ ʚʨʝʤʝʥʥʳʤʠ ʠ ʬʠʥʘʥʩʦʚʳʤʠ ʨʘʩʭʦʜʘʤʠ. 

ʅʦʚʳʝ ʪʝʥʜʝʥʮʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʫʙʝʜʠʪʝʣʴʥʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʚʦ-ʧʝʨʚʳʭ,  ʦ ʧʝʨʝʭʦʜʝ ʦʪ çʦʪʨʘʩʣʝʚʳʭè ʧʨʠʥʮʠʧʦʚ ʫʧʨʘʚʣʝʥʠʷ 

ʵʢʦʥʦʤʠʢʦʡ ʢ çʪʝʨʨʠʪʦʨʠʘʣʴʥʳʤè, ʪʦ ʝʩʪʴ, ʩʚʷʟʘʥʳ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʧʨʠʥʮʠʧʦʚ çʨʝ-

ʛʠʦʥʘʣʠʟʘʮʠʠè ʵʢʦʥʦʤʠʢʠ; ʚʦ-ʚʪʦʨʳʭ, ʦ ʧʝʨʝʭʦʜʝ ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʡ, ʮʝʥʪʨʘʣʠʟʦʚʘʥ-



ʀ.ɻ. ʀʣʴʶʱʝʥʢʦ, ʋ ʉʷʥʲʶʡ, ɸ.ɸ. ʃʠʩʠʥ 
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ʥʦʡ ʤʦʜʝʣʠ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʤʥʦʛʦʩʪʦʨʦʥʥʠʭ ʦʪ-

ʥʦʰʝʥʠʡ ʥʘ ʧʨʠʥʮʠʧʘʭ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ-ʦʪʨʘʩʣʝʚʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʨʝʛʠʦʥʦʚ. 

ɼʨʫʛʠʤ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ, ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ 

ʤʠʨʦʚʦʡ ʦʧʳʪ, ʷʚʣʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʦʩʪ ʦʙʲʝʢʪʦʚ ʪʦʚʘʨʦʜʚʠʞʝʥʠʷ ʠ, ʢʘʢ ʩʣʝʜʩʪ-

ʚʠʝ, ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ ʛʨʫʟʦʚʳʭ ʧʝʨʝʚʦʟʦʢ. ʕʪʦ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʘʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ 

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ ʨʝʛʠʦʥʦʚ ʥʘ ʦʩʥʦʚʝ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ. 

ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʧʨʦʜʚʠʥʫʪʳʭ ʤʦʜʝʣʝʡ ʤʝʞʦʪʨʘʩʣʝʚʦʡ ʠ ʤʝʞʨʝʛʠʦʥʘʣʴʥʦʡ ʠʥ-

ʪʝʛʨʘʮʠʠ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʣʘʩʪʠ ʠ ʙʠʟʥʝʩʘ, ʫʣʫʯʰʝʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʢʣʠʤʘʪʘ 

ʷʚʣʷʝʪʩʷ ʩʝʪʝʚʘʷ ʬʦʨʤʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʩʪʨʫʢʪʫʨ. 

ʉʝʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ, ʨʘʩʧʦ-

ʣʦʞʝʥʥʳʭ ʚ ʨʘʤʢʘʭ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʥʘʭʦʜʷʱʠʭʩʷ ʧʦʜ ʦʙʱʠʤ ʚʣʘʜʝʥʠʝʤ ʠ 

ʢʦʥʪʨʦʣʝʤ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʧʝʨʝʚʦʟʢʠ ʠ ʣʦʛʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ, ʠʤʝʶʱʠʭ ʦʙ-

ʱʫʶ ʩʣʫʞʙʫ ʫʧʨʘʚʣʝʥʠʷ ʠ ʘʥʘʣʦʛʠʯʥʦʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʝ ʧʦʩʪʨʦʝʥʠʝ. 

ʉʝʪʴ ʊʃʎ ʤʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʥʝ ʪʦʣʴʢʦ ʚ ʢʘʯʝʩʪʚʝ ʩʦʚʦʢʫʧʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʦ-

ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ, ʥʦ ʠ ʚ ʨʦʣʠ ʩʚʦʝʦʙʨʘʟʥʦʛʦ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʢʘʨʢʘʩʘ, ʦʙʝʩ-

ʧʝʯʠʚʘʶʱʝʛʦ ʠʥʪʝʛʨʘʮʠʶ ʨʝʛʠʦʥʦʚ [9, 16]. 

ʋʯʘʩʪʥʠʢʠ ʩʝʪʠ ʷʚʣʷʶʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ, ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤʠ  

ʧʨʝʜʧʨʠʷʪʠʷʤʠ (ʦʨʛʘʥʠʟʘʮʠʷʤʠ), ʨʝʛʫʣʠʨʫʝʤʳʤʠ ʨʳʥʦʯʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ. ʉʝʪʠ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʨʘʚʦʚʘʷ ʬʦʨʤʘ, ʣʫʯʰʝ ʦʪʚʝʯʘʶʱʘʷ ʩʦʚʨʝʤʝʥ-

ʥʳʤ ʪʨʝʙʦʚʘʥʠʝʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. ʇʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʝ ʩʝʪʠ ï ʵʪʦ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʢʘʞʜʘʷ ʠʭ ʢʦʪʦʨʳʭ ʚ ʩʝʪʠ ʚʳʧʦʣʥʷʝʪ ʩʚʦʶ ʩʧʝʮʠʬʠʯʝʩʢʫʶ ʨʦʣʴ. ʇʨʝʜ-

ʧʨʠʷʪʠʷ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ, ʚʭʦʜʷʱʠʝ ʚ ʩʦʚʦʢʫʧʥʦʩʪʴ, ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʩʫʙʲʝʢ-

ʪʳ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ ʠ ʧʘʨʪʥʝʨʳ ʚ ʩʠʩʪʝʤʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʦʨʛʘʥʠʟʘʮʠʡ. ʕʪʦ 

ʜʦʩʪʘʪʦʯʥʦ ʫʩʪʦʡʯʠʚʘʷ, ʛʠʙʢʘʷ ʩʪʨʫʢʪʫʨʘ, ʦʧʨʝʜʝʣʷʶʱʘʷ ʨʝʟʫʣʴʪʘʪʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ 

ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʚʭʦʜʷʱʠʭ ʚ ʥʝʝ ʦʨʛʘʥʠʟʘʮʠʡ, ʧʦʟʚʦʣʷʶʱʘʷ ʠʤ ʢʦʦʨʜʠʥʠʨʦʚʘʪʴ 

ʩʚʦʠ ʜʝʡʩʪʚʠʷ, ʧʨʠʚʣʝʢʘʪʴ ʥʦʚʳʭ ʧʘʨʪʥʝʨʦʚ ʠ ʜʘʞʝ ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʤʝʞʜʫ ʩʦʙʦʡ. 

ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʚ ʩʝʪʝʚʳʭ ʦʙʨʘʟʦʚʘʥʥʳʭ ʘʢʮʝʥʪ ʩʤʝʱʘʝʪʩʷ ʩ ʬʠʨʤʳ 

ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʩʫʙʲʝʢʪʘ, ʬʦʨʤʠʨʫʶʱʝʛʦ ʩʚʦʶ ʩʪʨʘʪʝʛʠʶ ʨʘʟ-

ʚʠʪʠʷ, ʢ ʩʠʩʪʝʤʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʬʠʨʤ ʢʘʢ ʝʜʠʥʦʛʦ ʨʳʥʦʯʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʕʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʥʦʚʦʡ ʪʨʘʢʪʦʚʢʝ ʨʳʥʦʯʥʳʭ ʦʪʥʦʰʝʥʠʡ ʥʘ ʫʨʦʚʥʝ ʢʦʥʢʨʝʪʥʳʭ ʭʦʟʷʡʩʪʚʝʥ-

ʥʳʭ ʩʚʷʟʝʡ, ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ. ʋʯʘʩʪʥʠʢʠ ʩʝʪʠ ʚʣʘʜʝʶʪ ʨʝʩʫʨʩʘʤʠ ʠ ʧʦʩʨʝʜʩʪʚʦʤ 

ʠʭ ʢʦʤʙʠʥʠʨʦʚʘʥʠʷ ʟʘʥʠʤʘʶʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʄʝʞʜʫ ʧʘʨʪʥʝʨʘʤʠ ʚ ʩʝʪʠ ʩʢʣʘʜʳʚʘʝʪʩʷ ʩʠʩʪʝʤʘ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ, ʢʦʪʦʨʘʷ ʫʚʷ-

ʟʳʚʘʝʪ ʠʭ ʨʝʩʫʨʩʳ ʠ ʜʝʷʪʝʣʴʥʦʩʪʴ. ɺ ʠʥʪʝʨʝʩʘʭ ʨʘʟʚʠʪʠʷ ʩʝʪʠ ʦʥʠ ʤʦʛʫʪ ʤʦʙʠʣʠʟʦʚʘʪʴ 

ʠ ʩʦʚʤʝʩʪʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʩʫʨʩʳ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʦʪʜʝʣʴʥʳʤ ʦʨʛʘʥʠʟʘʮʠʷʤ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʘʞʜʦʛʦ ʫʯʘʩʪʥʠʢʘ ʚʩʪʨʘʠʚʘʝʪʩʷ ʚ ʩʝʪʴ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʶ ʢʘʢ 

ʮʝʣʦʩʪʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ. 

ʇʦʜ ʚʣʠʷʥʠʝʤ ʥʦʚʳʭ ʬʘʢʪʦʨʦʚ ʚ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʈʦʩʩʠʠ ʩʝʛʦʜʥʷ ʩʣʦ-

ʞʠʣʩʷ ʨʷʜ ʧʨʝʜʧʦʩʳʣʦʢ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʦʧʨʝʜʝʣʷʶ-

ʱʠʭ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʯʝʩʢʠʭ ʩʝʪʝʡ ʚ ʨʘʟʣʠʯʥʳʭ ʪʝʨʨʠʪʦʨʠ-

ʷʭ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʨʘʩʩʤʦʪʨʠʤ ʚʦʟʤʦʞʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʝʪʠ ʪʨʘʥʩʧʦʨʪʥʦ-

ʣʦʛʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʚ ʨʘʤʢʘʭ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʨʠʜʦʨʘ (ʄʊʂ) çʉʝ-

ʚʝʨ-ʖʛè, ʢʦʪʦʨʳʡ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʢʘʢ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ (ʪʝʦʨʝʪʠʯʝʩʢʠʡ), ʪʘʢ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ. 

ʍʘʨʘʢʪʝʨʥʳʤʠ ʧʨʝʜʧʦʩʳʣʢʘʤʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, 

ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʩʝʪʠ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ 

ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ çʩʝʤʴ ʥʦʪè ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ ʄʊʂ: 

1. ɻʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʄʊʂçʉʝʚʝʨ-ʖʛ-ʉʝʚʝʨè. ʈʘʟʤʝʱʝʥʠʝ ʚ ʛʨʘʥʠʮʘʭ 

ʪʝʨʨʠʪʦʨʠʡ ʄʊʂ ʠ ʩʤʝʞʥʳʭ ʨʝʛʠʦʥʦʚ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʫʟʣʦʚ ʚ ʤʝʩʪʘʭ 

ʧʝʨʝʩʝʯʝʥʠʷ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʧʫʪʝʡ ʩʦʦʙʱʝʥʠʷ. 

2. ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʚ ʩʦʩʪʘʚʝ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʨʠʜʦʨʘ (ʄʊʂ) 

çʉʝʚʝʨ-ʖʛ-ʉʝʚʝʨè ʩʫʜʦʭʦʜʥʳʭ (ʉʂ) ʠ ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʢʦʤʧʘʥʠʡ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 58, 2018 ʛ. 

ʈʘʟʜʝʣ III . ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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(ʊʕʂ), ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʢʦʤʧʣʝʢʩʥʦʝ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʢʣʠ-

ʝʥʪʫʨʳ. 

3. ʅʘʣʠʯʠʝ ʚʩʝʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ, ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʪʝʨʨʠʪʦʨʠʠ ʄʊʂ, ʧʨʠ ʩʦ-

ʚʤʝʱʝʥʠʠ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʪʝʭʥʦʣʦʛʠʡ ʛʨʫʟʦʧʝʨʝʨʘʙʦʪʢʠ. 

4. ʌʦʨʤʠʨʦʚʘʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʄʊʂ ʧʦ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ 

ʪʝʨʤʠʥʘʣʴʥʦʤʫ ʦʙʩʣʫʞʠʚʘʥʠʶ: ʛʨʫʟʦʥʘʢʦʧʣʝʥʠʶ, ʛʨʫʟʦʧʝʨʝʨʘʙʦʪʢʝ, ʭʨʘʥʝʥʠʶ, ʩʝʨ-

ʚʠʩʥʦʤʫ ʦʙʩʣʫʞʠʚʘʥʠʶ, ʢʦʤʤʝʨʯʝʩʢʦʤʫ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ. 

5. ʅʘʣʠʯʠʝ ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʦʛʦ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʨʝʛʠʦʥʦʚ ʄʊʂ 

ï ʩʫʙʲʝʢʪʦʚ ʈʌ, ʘ ʪʘʢʞʝ ʦʙʲʝʢʪʦʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ: ʘʚʪʦʤʦʙʠʣʴʥʳʭ 

ʜʦʨʦʛ, ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʩʪʘʥʮʠʡ, ʚʦʜʥʳʭ ʧʫʪʝʡ, ʧʦʨʪʦʚ, ʩʚʷʟʠ, ʵʥʝʛʦ- ʠ ʚʦʜʦʩʥʘʙʞʝ-

ʥʠʷ ʠ ʪ.ʜ. 

6. ʇʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʥʘʣʠʯʠʝʤ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ (ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʠʟʢʠʝ ʠʟʜʝʨʞʢʠ), ʫʨʦʚʥʝʤ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ, ʠʥʚʝʩʪʠʨʦʚʘʥʠʝʤ ʚʦʩʥʦʚʦʡ ʢʘʧʠʪʘʣ, ʙʶʜʞʝʪʥʦʡ ʦʙʝʩʧʝ-

ʯʝʥʥʦʩʪʴʶ, ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʤʠ ʢʘʜʨʘʤʠ, 

7. ʇʦʚʳʰʝʥʠʝ ʨʦʣʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʢʘʢ ʚʘʞʥʦʛʦ ʬʘʢʪʦʨʘ ʨʘʟʚʠʪʠʷ ʨʝ-

ʛʠʦʥʦʚ ʄʊʂ ʚ ʫʩʣʦʚʠʷʭ ʢʨʠʟʠʩʘ, ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ, ʦʙʥʦʚʣʝʥʠʷ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʚʷʟʝʡ. 

ʅʦʚʳʝ ʫʩʣʦʚʠʷ ʩʪʘʚʷʪ ʥʦʚʳʝ ʟʘʜʘʯʠ ʧʝʨʝʜ ʵʢʦʥʦʤʠʢʦʡ ʚ ʮʝʣʦʤ ʠ ʧʝʨʝʜ ʪʨʘʥʩʧʦʨ-

ʪʦʤ ʚ ʯʘʩʪʥʦʩʪʠ. ʈʝʰʝʥʠʝ ʵʪʠʭ ʟʘʜʘʯ ʩʚʷʟʘʥʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʠ ʨʘʟ-

ʚʠʪʠʝʤ ʩʝʪʠ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʪʠʧʘ ʚ ʬʦʨʤʝ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ (ʊʃʎ). 

ʊʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʡ ʮʝʥʪʨ ï ʵʪʦ ʥʦʚʘʷ ʬʦʨʤʘ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʠ ʢʦʥʪʨʦʣʷ ʤʘʪʝʨʠʘʣʴʥʳʭ, ʪʨʘʥʩʧʦʨʪʥʳʭ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʬʠʥʘʥʩʦʚʳʭ ʧʦʪʦʢʦʚ ʥʘ 

ʵʪʘʧʘʭ ʩʥʘʙʞʝʥʠʷ, ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʩʙʳʪʘ ʧʨʦʜʫʢʮʠʠ. ɽʜʠʥʩʪʚʦ ʪʨʘʥʩʧʦʨʪʥʦ-

ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʜʦʩʪʠʛʘʝʪʩʷ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ: 

ï ʚ ʪʝʭʥʠʯʝʩʢʦʡ ʩʬʝʨʝ ï ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʪʠʧʠʟʘʮʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʩʪʘʥʜʘʨ-

ʪʠʟʘʮʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʦʛʣʘʩʦʚʘʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚʩʝʭ 

ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ, ʘ ʪʘʢʞʝ ʩʢʣʘʜʠʨʦʚʘʥʠʷ, ʧʦʛʨʫʟʢʠ ʠ ʚʳʛʨʫʟʢʠ, ʭʨʘʥʝʥʠʷ ʪʦʚʘʨʦʚ; 

ï ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʬʝʨʝ ï ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʝʜʠʥʩʪʚʦ ʪʝʭʥʦʣʦʛʠʠ, ʩʦʚʤʝʱʝʥʠʝ ʠ 

ʚʟʘʠʤʦʫʚʷʟʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʦʪʧʨʘʚʠʪʝʣʝʡ ʠ ʧʦʣʫʯʘʪʝʣʝʡ ʛʨʫʟʦʚ, ʨʘʟʨʘ-

ʙʦʪʢʘ ʠ ʢʦʥʪʨʦʣʴ ʟʘ ʚʳʧʦʣʥʝʥʠʝʤ ʧʣʘʥʦʚ-ʛʨʘʬʠʢʦʚ ʨʘʙʦʪʳ ʪʨʘʥʩʧʦʨʪʥʦ-

ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʫʟʣʦʚ; 

ï ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʬʝʨʝ ï ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʝʜʠʥʘʷ ʩʠʩʪʝʤʘ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʠ ʪʝ-

ʢʫʱʝʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʝʨʝʚʦʟʦʢ ʧʦ ʚʠʜʘʤ ʪʨʘʥʩʧʦʨʪʘ,ʦʨʛʘʥʠʟʘʮʠʷ ʠ 

ʢʦʦʨʜʠʥʘʮʠʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʠʤʠʥʠʤʘʣʴʥʳʭ ʟʘʪʨʘʪʘʭ; 

ï ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʬʝʨʝ ï ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʩʦ-

ʜʝʨʞʘʥʠʶ, ʬʦʨʤʘʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʩʢʦʨʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʚʳʜʘʯʝ ʥʝ-

ʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚʩʝʤ ʦʧʝʨʘʪʦʨʘʤ ʪʨʘʥʩʧʦʨʪʘ ʠ ʣʦʛʠʩʪʠʢʠ; 

ï ʚ ʧʨʘʚʦʚʦʡ ʩʬʝʨʝ ï ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚʳʧʦʣʥʝʥʠʝ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ, 

ʦʩʥʦʚʫ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʶʪ ʋʩʪʘʚ ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʢʦʜʝʢʩ ʪʦʨʛʦʚʦʛʦ 

ʤʦʨʝʧʣʘʚʘʥʠʷ, ʧʨʘʚʠʣʘ ʧʝʨʝʚʦʟʦʢ ʠ ʪʘʨʠʬʦʦʙʨʘʟʦʚʘʥʠʷ, ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʮʝʩʩʦʤ ʧʝʨʝʚʦʟʦʢ ʠ ʜʨ. 

ɺʟʘʠʤʦʩʚʷʟʴ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʦʜʩʠʩʪʝʤ ʚ ʦʙʱʝʡ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʨʝʛʠʦʥʘ. ʇʨʠ ʵʪʦʤ ʢʘʞʜʳʡ ʚʠʜ ʪʨʘʥʩʧʦʨʪʘ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪ ʧʝʨʝʚʦʟʢʠ ʚ ʥʘʠʚʳʛʦʜʥʝʡʰʠʭ ʜʣʷ ʩʝʙʷ ʫʩʣʦʚʠʷʭ, ʘ ʢʦʤʧʣʝʢʩʥʘʷ ʪʨʘʥʩʧʦʨʪ-

ʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʚ ʮʝʣʦʤ ʧʨʠʟʚʘʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʦʣʥʦʝ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ 

ʧʦʪʨʝʙʥʦʩʪʝʡ ʵʢʦʥʦʤʠʢʠ ʠ ʦʙʱʝʩʪʚʘ ʚ ʧʝʨʝʚʦʟʢʘʭ ʠ ʧʘʩʩʘʞʠʨʦʚ. 

ʈʝʰʝʥʠʝ ʦ ʩʦʟʜʘʥʠʠ ʮʝʥʪʨʦʚ, ʢʘʢ ʧʨʘʚʠʣʦ, ʪʨʝʙʫʝʪ ʟʥʘʥʠʷ ʦʙʲʝʤʦʚ ʛʨʫʟʦʧʦʪʦʢʦʚ ʚ 

ʜʘʥʥʦʤ ʨʝʛʠʦʥʝ, ʪʝʥʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʩʧʨʦʩʘ, ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʠʥʚʝ-

ʩʪʠʮʠʷʭ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʮʝʥʪʨʳ ʨʘʟʤʝʱʘʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʧʦʣʥʷʝʤʳʭ ʬʫʥʢ-

ʮʠʡ, ʘ ʪʘʢʞʝ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ. ʈʫʢʦʚʦʜʩʪʚʫʷʩʴ ʧʨʠʥ-



ʀ.ɻ. ʀʣʴʶʱʝʥʢʦ, ʋ ʉʷʥʲʶʡ, ɸ.ɸ. ʃʠʩʠʥ 
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ʮʠʧʘʤʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ-ʦʪʨʘʩʣʝʚʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ, ʠʭ ʤʦʞʥʦ 

ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʧʦ ʩʣʝʜʫʶʱʠʤ ʢʘʪʝʛʦʨʠʷʤ: 

ï ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʮʝʥʪʨʳ (International Logistics Cen-

ter of Distributional ï LCD); 

ï ʨʝʛʠʦʥʘʣʴʥʳʝ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʮʝʥʪʨʳ (RLCD); 

ï ʣʦʢʘʣʴʥʳʝ ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʮʝʥʪʨʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ (LLCD); 

ï ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʪʦʨʛʦʚʦ-ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʮʝʥʪʨʳ (Trade Logistics Centerof  

Distributional ï TLCD); 

ï ʎʝʥʪʨʳ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʫʩʣʫʛ (CenterofLogisticsService ï CLS). 

ʆʧʳʪ ʩʦʟʜʘʥʠʷ ʟʘʨʫʙʝʞʥʳʭ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʩʚʠʜʝʪʝʣʴʩʪ-

ʚʫʝʪ ʦ ʩʣʦʞʠʚʰʠʭʩʷ ʧʘʨʘʤʝʪʨʘʭ ʦʙʩʣʫʞʠʚʘʥʠʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʪʨʘʥʩʧʦʨʪʥʦ-

ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ (ʪʘʙʣʠʮʘ 1) [10ï15, 17]. 

ʊʘʙʣʠʮʘ 1 

ʇʘʨʘʤʝʪʨʳ ʤʘʩʰʪʘʙʦʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʩʪʨʘʥ ɽʉ 

ʊʠʧ ʪʨʘʥʩʧʦʨʪʥʦ-

ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ 

ʊʝʨʨʠʪʦʨʠʷ ʊʃʎ (ʛʘ) ʈʘʜʠʫʩ ʜʝʡʩʪʚʠʷ (ʢʤ) 

ʄʝʞʜʫʥʘʨʦʜʥʳʡ 100ï150 ʛʘ 500ï800 

ʈʝʛʠʦʥʘʣʴʥʳʡ ʜʦ 50 ʛʘ 50ï80 

ʃʦʢʘʣʴʥʳʡ ʜʦ 10 ʛʘ 5ï8 

 

ʋʯʠʪʳʚʘʷ ʦʩʦʙʝʥʥʦʩʪʠ ʤʘʢʨʦʨʝʛʠʦʥʘ ʄʊʂ, ʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʩʚʷʟʠ, ʩʝʪʴ ʪʦ-

ʚʘʨʦʧʨʦʚʦʜʷʱʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʤʘʛʠʩʪʨʘʣʝʡ, ʨʘʟʚʠʪʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʘ ʪʘʢʞʝ ʨʦʣʴ 

ʠ ʟʥʘʯʝʥʠʝ ʚ ʵʢʦʥʦʤʠʢʝ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʩʪʨʘʥʳ,ʥʝʦʙʭʦʜʠʤʦ ʦʙʦʩʥʦʚʘʪʴ ʮʝʣʝʩʦʦʙ-

ʨʘʟʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʝʪʠ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ,ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪʩʷ 

ʩ ʮʝʣʴʶ: 

ï ʦʙʲʝʜʠʥʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ, ʪʨʘʥʩʧʦʨʪʥʳʭ, ʪʦʨʛʦʚʦ-ʩʙʳʪʦʚʳʭ, ʣʦʛʠʩʪʠʯʝʩʢʠʭ, 

ʢʨʝʜʠʪʥʦ-ʬʠʥʘʥʩʦʚʳʭ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʨʘʤʢʘʭ ʪʝʨʨʠ-

ʪʦʨʠʠ ʇʦʚʦʣʞʴʷ; 

ï ʦʨʛʘʥʠʟʘʮʠʷ ʠ ʢʦʦʨʜʠʥʘʮʠʠ ʧʨʦʮʝʩʩʘ ʪʦʚʘʨʦʜʚʠʞʝʥʠʷ, ʚʳʧʦʣʥʝʥʠʷ ʦʩʥʦʚʥʳʭ 

ʬʫʥʢʮʠʡ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ: ʦʢʘʟʘʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʠ ʢʦʤʤʝʨ-

ʯʝʩʢʠʭ ʫʩʣʫʛ; ʩʦʟʜʘʥʠʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʨʘʚʦʚʳʭ ʫʩʣʦʚʠʡ; ʦʬʦʨʤʣʝʥʠʝ ʪʘʤʦʞʝʥʥʳʭ 

ʜʝʢʣʘʨʘʮʠʡ; ʩʢʣʘʜʩʢʦʡ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʩʝʨʚʠʩ; 

ï ʦʙʝʩʧʝʯʝʥʠʷ ʧʝʨʝʨʘʙʦʪʢʠ ʛʨʫʟʦʚ ʩ ʧʨʠʨʘʱʝʥʠʝʤ ʩʪʦʠʤʦʩʪʠ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ 

ʚʩʝʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ; 

ï ʚʟʘʠʤʦʩʚʷʟʠ ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ (ʛʨʫʟʦʦʪʧʨʘʚʠʪʝʣʝʡ) ʩ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʪʦʨ-

ʛʦʚʣʠ, ʪʨʘʥʩʧʦʨʪʘ, ʙʘʥʢʦʚʩʢʦʡ ʩʠʩʪʝʤʦʡ, ʩʪʨʘʭʦʚʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ [1, 2, 4, 8, 9]. 

ʉ ʮʝʣʴʶ ʦʙʦʩʥʦʚʘʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʩʝʪʠ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ 

ʮʝʥʪʨʦʚ ʠ ʝʸ ʩʦʦʪʚʝʪʩʪʚʠʷ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʦʚ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʦʧʨʝʜʝʣʷʪʴ ʝʸ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ (ʩʦʦʪʚʝʪʩʪʚʠʷ) ʥʘ ʦʩʥʦʚʝ ʬʘʢ-

ʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʠ ʜʚʫʭ ʢʨʠʪʝʨʠʝʚ ï çʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʦʪʨʘʩʣʠè 

ʠ çʧʦʪʝʥʮʠʘʣ ʪʝʨʨʠʪʦʨʠʠè. ʆʮʝʥʢʠ ʦʧʨʝʜʝʣʷʣʠʩʴ ʧʦ 10-ʙʘʣʣʴʥʦʡ ʰʢʘʣʝ ʵʢʩʧʝʨʪʘʤʠ-

ʩʧʝʮʠʘʣʠʩʪʘʤʠ. ʈʝʟʫʣʴʪʘʪʳ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 58, 2018 ʛ. 
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ʊʘʙʣʠʮʘ 2 

ɸʥʢʝʪʘ ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʦʪʨʘʩʣʠ ʠ ʧʦʪʝʥʮʠʘʣʘ 

ʪʝʨʨʠʪʦʨʠʡ ʇʦʚʦʣʞʩʢʦʛʦ ʤʘʢʨʦʨʝʛʠʦʥʘ 

ʂʨʠʪʝ-

ʨʠʠ 

ʦʮʝʥʢʠ 

ʌʘʢʪʦʨʳ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʦʪʨʘʩ-

ʣʠ ʠ ʧʦʪʝʥʮʠʘʣʘ ʪʝʨʨʠʪʦʨʠʠ 

ʕʢʩʧʝʨʪʥʳʝ ʦʮʝʥʢʠ (ʙʘʣʣʳ) ʀʪʦʛʦ ʉʨʝʜ-

ʥʠʡ 

ʙʘʣʣ 

 1. ʊʝʭʥʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʠ ʦʙʝʩʧʝ-

ʯʝʥʥʦʩʪʴ ʩʨʝʜʩʪʚʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ  

6 5 7 5 6 6 5 38 5,43 

 2.ʉʦʩʪʦʷʥʠʝ ʜʦʨʦʞʥʦ-

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

5 7 6 5 5 7 7 41 5,86 

ʇ
ʨ
ʠ
ʚ
ʣ
ʝ
ʢ
ʘ
ʪ
ʝ
ʣ
ʴ
ʥ
ʦ
ʩ
ʪ
ʴ
ʪ
ʨ
ʘ
ʥ
ʩ
ʧ
ʦ
ʨ
ʪ
ʥ
ʦ
ʡ
 
ʦ
ʪ
ʨ
ʘ
ʩ
ʣ
ʠ

 

3. ʆʙʲʝʤ ʠʥʚʝʩʪʠʮʠʡ ʚ ʦʩʥʦʚʥʦʡ 

ʢʘʧʠʪʘʣ ʦʪʨʘʩʣʠ 

7 6 5 4 5 6 5 37 5,29 

4. ɹʶʜʞʝʪʥʘʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʦʪʨʘʩʣʠ 

4 5 5 4 5 7 5 35 5,0 

5. ʉʦʩʪʦʷʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦ-

ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

3 4 5 6 4 5 5 32 4,57 

6. ʋʨʦʚʝʥʴ ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʦʩʪʫʧ-

ʥʦʩʪʠ ʠ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ 

7 7 8 8 6 8 8 51 7,29 

7. ʋʨʦʚʝʥʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʪʨʫʜʘ ʧʝʨʩʦʥʘʣʘ ʦʪʨʘʩʣʠ 

5 6 4 6 5 5 6 37 5,29 

8. ɹʣʠʟʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʳʭ ʤʘʛʠʩʪ-

ʨʘʣʝʡ ʠ ʄʊʂ 

8 9 9 8 10 9 8 57 8,14 

9. ʋʨʦʚʝʥʴ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʠ ʦʧʝ-

ʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

7 6 7 8 5 7 7 47 6,71 

10. ʇʦʜʛʦʪʦʚʢʘ ʢʘʜʨʦʚ ʩʧʝʮʠʘʣʠ-

ʩʪʦʚ ʠ ʨʘʙʦʯʠʭ 

6 5 5 7 6 8 7 42 6,0 

ʀʊʆɻʆ 58 60 61 59 57 68 63  59,58 

ʉʨʝʜʥʠʡ ʙʘʣʣ 5,8 6,0 6,1 5,9 5,7 6,8 6,3 6,1 5,96 

ʆʞʠʜʘʝʤʘʷ ʦʮʝʥʢʘ         5,98 

1. ʇʨʠʨʦʜʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ  

(ʪʝʨʨʠʪʦʨʠʷ, ʢʣʠʤʘʪ) 

9 8 9 10 8 9 10 63 9,0 
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2. ɼʝʤʦʛʨʘʬʠʯʝʩʢʠʡ ʬʘʢʪʦʨ (ʯʠʩ-
ʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ, ʧʣʦʪʥʦʩʪʴ) 

7 6 5 6 7 8 7 46 6,57 

3. ʈʝʩʫʨʩʥʘʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ 6 6 5 7 7 6 6 41 5,86 

4. ʇʦʪʝʥʮʠʘʣ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 
ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

8 7 8 7 6 6 7 48 6,86 

5. ʇʦʪʝʥʮʠʘʣ ʩʦʮʠʘʣʴʥʦʡ ʠʥʬʨʘ-
ʩʪʨʫʢʪʫʨʳ  

6 5 7 6 5 6 5 40 5,71 

6. ʌʠʥʘʥʩʦʚʦ-ʙʶʜʞʝʪʥʘʷ ʦʙʝʩʧʝ-
ʯʝʥʥʦʩʪʴ 

5 6 5 5 4 5 4 34 4,86 

7. ʋʨʦʚʝʥʴ ʠ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʥʘʩʝ-
ʣʝʥʠʷ  

6 6 5 7 6 6 5 39 5,57 

8. ʇʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʡ ʢʣʠʤʘʪ 6 5 7 5 5 8 6 41 5,86 

9. ʇʨʦʠʟʚʦʜʩʪʚʦ ɺʈʇ ʥʘ ʜʫʰʫ ʥʘ-
ʩʝʣʝʥʠʷ 

7 5 6 7 5 7 5 42 6,0 

10. ʋʨʦʚʝʥʴ ʫʧʨʘʚʣʝʥʠʷ ʠ ʝʛʦ ʵʬ-
ʬʝʢʪʠʚʥʦʩʪʴ 

5 6 7 6 6 9 5 43 6,14 

ʀʊʆɻʆ 65 60 64 67 59 70 60  62,43 

ʉʨʝʜʥʠʡ ʙʘʣʣ 6,5 6,0 6,4 6,7 5,9 7,0 6,0 6,3 6,24 

ʆʞʠʜʘʝʤʘʷ ʦʮʝʥʢʘ         6,5 



ʀ.ɻ. ʀʣʴʶʱʝʥʢʦ, ʋ ʉʷʥʲʶʡ, ɸ.ɸ. ʃʠʩʠʥ 

ʆʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʜʧʦʩʳʣʢʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʝʪʠ» 
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ʀʪʦʛʦʚʳʝ (ʦʞʠʜʘʝʤʳʝ) ʦʮʝʥʢʠ ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʧʦ ʬʦʨʤʫʣʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘ-

ʪʠʩʪʠʢʠ: 

, (1) 

ʛʜʝ ʆʦʞ ï ʦʞʠʜʘʝʤʘʷ ʦʮʝʥʢʘ; 

ʆʦʧʪ ï ʦʮʝʥʢʘ ʦʧʪʠʤʠʩʪʠʯʝʩʢʘʷ (ʣʫʯʰʘʷ); 

ʆʧʝʩ ï ʦʮʝʥʢʘ ʧʝʩʩʠʤʠʩʪʠʯʝʩʢʘʷ (ʭʫʜʰʘʷ); 

ʆʥ.ʚ. ï ʦʮʝʥʢʘ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʘʷ [6, 7]. 

 

 

ʈʠʩ. 1. ʄʝʪʦʜʠʯʝʩʢʘʷ ʩʭʝʤʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩʝʪʠ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ  

ʮʝʥʪʨʦʚ ʚ ʇʦʚʦʣʞʩʢʦʤ ʤʘʢʨʦʨʝʛʠʦʥʝ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 58, 2018 ʛ. 

ʈʘʟʜʝʣ III . ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ɺʳʧʦʣʥʝʥʥʳʝ ʨʘʩʯʝʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʥʪʝʛʨʘʣʴʥʳʡ, ʦʞʠʜʘʝʤʳʡ ʨʝʟʫʣʴʪʘʪ ʧʨʠ-

ʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʦʪʨʘʩʣʠ ʩʦʩʪʘʚʣʷʝʪ 5,98 ʙʘʣʣʘ ,ʘ ʧʦʪʝʥʮʠʘʣʘ ʪʝʨʨʠʪʦ-

ʨʠʠ ï 6,5 ʙʘʣʣʘ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʦʮʝʥʢʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʦʪʨʘʩʣʠ ʩʚʷ-

ʟʘʥʳ ʩ ʙʣʠʟʦʩʪʴʶ ʪʨʘʥʩʧʦʨʪʥʳʭ ʤʘʛʠʩʪʨʘʣʝʡ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʨʠ-

ʜʦʨʦʚ (8,14 ʙʘʣʣʘ) ʠ ʫʨʦʚʥʝʤ ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ (7,29 ʙʘʣʣʘ). 

ʅʘʠʙʦʣʝʝ ʥʠʟʢʠʝ ʦʮʝʥʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʜʚʫʤ ʬʘʢʪʦʨʘʤ: ʩʦʩʪʦʷʥʠʶ ʪʨʘʥʩʧʦʨʪʥʦ-

ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ (4,57 ʙʘʣʣʘ) ʠ ʙʶʜʞʝʪʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪ-

ʥʦʡ ʦʪʨʘʩʣʠ (5,0 ʙʘʣʣʘ). 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʦʮʝʥʦʢ ʧʦʪʝʥʮʠʘʣʘ ʪʝʨʨʠʪʦʨʠʠ, ʪʦ ʵʢʩʧʝʨʪʳ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦ ʦʮʝ-

ʥʠʣʠ ʧʨʠʨʦʜʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʬʘʢʪʦʨ (9,0 ʙʘʣʣʦʚ) ʠ ʧʦʪʝʥʮʠʘʣ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ (6,86 ʙʘʣʣʘ). ʅʘʠʙʦʣʝʝ ʥʠʟʢʠʝ ʦʮʝʥʢʠ ʵʢʩʧʝʨʪʳ ʩʚʷʟʳʚʘʶʪ ʩ ʬʘʢʪʦ-

ʨʘʤʠ ʬʠʥʘʥʩʦʚʦ-ʙʶʜʞʝʪʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ (4,86 ʙʘʣʣʘ) ʠ ʫʨʦʚʥʝʤ ʠ ʢʘʯʝʩʪʚʦʤ ʞʠʟ-

ʥʠ ʥʘʩʝʣʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ (5,57 ʙʘʣʣʘ). 

ʄʝʪʦʜʠʯʝʩʢʘʷ ʩʭʝʤʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩʝʪʠ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ ʚ 

ʄʊʂ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1 [3ï5]. ɸʥʘʣʠʟ ʤʘʪʨʠʯʥʦʡ çʨʝʰʝʪʢʠè ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʪʦʤ, ʯʪʦ ʫʨʦʚʝʥʴ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʦʪʨʘʩʣʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩ-

ʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʄʊʂ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʦʥʝ ʚʦʟʤʦʞʥʦʛʦ ʩʦʟʜʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠ-

ʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʆʜʥʘʢʦ ʪʦʯʢʘ ʩʦʦʪʚʝʪʩʪʚʠʷ ʥʘʭʦʜʠʪʩʷ ʥʘ ʛʨʘʥʠʮʝ ʩ ʟʦʥʦʡ ʮʝʣʝʩʦ-

ʦʙʨʘʟʥʦʛʦ ʩʦʟʜʘʥʠʷ ʢʦʤʧʣʝʢʩʘ ʠ ʟʦʥʦʡ ʚʳʩʦʢʦʛʦ ʨʠʩʢʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʦʣʘʛʘʝʤ ʥʝʦʙ-

ʭʦʜʠʤʳʤ ʧʨʦʚʝʩʪʠ ʤʦʥʠʪʦʨʠʥʛ ʫʩʣʦʚʠʡ ʩʦʟʜʘʥʠʷ ʢʦʤʧʣʝʢʩʘ, ʯʪʦ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚ 

ʮʝʥʪʨʘʣʴʥʦʡ ʟʦʥʝ ʤʘʪʨʠʮʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʝʜʧʦʩʳʣʢʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʝʪʠ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ ʚ ʤʘʢʨʦʨʝʛʠʦʥ ʄʊʂ çʉʝʚʝʨ-ʖʛ-ʉʝʚʝʨè ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʶʪ ʦ ʨʝʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʷʭ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʩʦʟʜʘʥʠʷ ʚ ʨʘʤʢʘʭ ʪʝʨʨʠʪʦ-

ʨʠʠ ʤʘʢʨʦʨʝʛʠʦʥʘ ʩʝʪʠ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ. 
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In the article organizational, economic and methodological preconditions for the formation 

of transport and logistics centers (TLC) in the area of transport corridors are considered on 

the basis of changes in the process of transport service of the territories and analysis of the 

existing cargo delivery schemes. The expediency of using network models for locating TLC is 

determined using the method of identification (compliance) with efficiency criteria using the 

example of territories located in the North-South-North international transport corridor 

(ITC) area. The following indicators have been selected as criteria: the attractiveness of the 

industry and the potential of the territories, which were determined by the method of expert 

assessments. The survey involved experts in the industry, territories, scientists. 
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ʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʳ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʡ ʫʩʧʝʰʥʦʤʫ ʨʘʟʚʠʪʠʶ ʦʨʛʘʥʠʟʘʮʠʠ. ɺ ʩʪʘʪʴʝ ʩ 

ʵʪʦʡ ʮʝʣʴʶ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʤʦʥʠʪʦʨʠʥʛʘ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʧʝʨʩʦʥʘʣʘ 

ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʱʝʡ ʩʠʩʪʝʤʦʡ ʤʝʥʝʜʞʤʝʥʪʘ ʧʨʝʜʧʨʠʷʪʠʷ, ʘ ʪʘʢʞʝ ʪʘʢʠʤ ʵʣʝʤʝʥ-

ʪʦʤ, ʢʘʢ ʢʦʨʧʦʨʘʪʠʚʥʘʷ ʢʫʣʴʪʫʨʘ. ɺ ʨʘʤʢʘʭ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʚʪʦʨʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ 

ʢʘʯʝʩʪʚʝ ʤʝʪʦʜʠʢ ʚʳʩʪʫʧʠʣʠ: ʤʝʪʦʜʠʢʘ OCAI ʂ. ʂʘʤʝʨʦʥʘ ʠ ʈ. ʂʫʠʥʥʘ, ʤʝʪʦʜʠʢʘ 

ʀ.ɼ. ʃʘʜʘʥʦʚʘ ʧʦ ʦʮʝʥʢʝ ʫʨʦʚʥʷ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʳ. ʄʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʧ-

ʨʦʩ, ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ-ʘʥʢʝʪʘ, ʤʘʩʰʪʘʙ ʦʮʝʥʢʠ ï ʦʪ 0 ʜʦ 100 ʙʘʣʣʦʚ; ʢʦʣʠʯʝʩʪʚʦ ʨʝʩ-

ʧʦʥʜʝʥʪʦʚ ï 400 ʯʝʣʦʚʝʢ; ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ ï ʣʝʧʝʩʪʢʦʚʳʝ ʜʠʘʛʨʘʤʤʳ. ɸʚʪʦʨ-

ʩʢʦʝ ʚʠʜʝʥʠʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʝ ʚ ʩʪʘʪʴʝ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʣʦʛʠʩʪʠʯʝʩʢʠʡ ʤʝ-

ʥʝʜʞʤʝʥʪ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚʥʫʪʨʝʥʥʠʭ 

ʠ ʚʥʝʰʥʠʭ ʢʣʠʝʥʪʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʠ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʩʦʟʜʘʥʠʷ ʮʝʥʥʦʩʪʠ, ʧʨʠ 

ʢʦʪʦʨʳʭ ʯʝʣʦʚʝʯʝʩʢʠʡ ʢʘʧʠʪʘʣ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʠ ʢʘʢ ʨʝʩʫʨʩ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʠ ʢʘʢ 

ʨʝʟʫʣʴʪʘʪ ʧʨʦʪʝʢʘʥʠʷ ʧʦʪʦʢʦʚʳʭ ʩʝʨʚʠʩʥʳʭ ʧʨʦʮʝʩʩʦʚ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚʦʧʨʦʩʘʤʠ ʩʦʟʜʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦ ʨʘʙʦʪʘʶʱʠʭ ʦʨʛʘʥʠʟʘʮʠʡ 

ʯʝʨʝʟ ʧʦʩʪʨʦʝʥʠʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʦʪʩʪʨʦʡʢʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʩ 

ʦʨʠʝʥʪʘʮʠʝʡ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ ʦʨʛʘʥʠʟʘʮʠʠ, 

ʟʘʥʠʤʘʶʪʩʷ ʤʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ. ʇʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʥʘ ʫʨʦʚʥʝ ʫʧʨʘʚ-

ʣʝʥʯʝʩʢʠʭ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚʳʜʚʠʛʘʶʪ ʢʘʯʝʩʪʚʝʥ-

ʥʦ ʥʦʚʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʤʝʥʝʜʞʤʝʥʪʫ ʚ ʮʝʣʦʤ, ʧʨʦʮʝʜʫʨʘʤ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ, ʢʦʣʣʘʙʦʨʘʮʠʠ ʨʝʩʫʨʩʦʚ, ʠʭ ʦʧʪʠʤʠʟʘʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʫʨʦʚʥʝ ʣʦʛʠʩʪʠʯʝ-

ʩʢʠʭ ʩʠʩʪʝʤ, ʮʝʥʥʦʩʪʥʳʤ ʦʨʠʝʥʪʘʮʠʷʤ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʦʧʨʝʜʝʣʝ-

ʥʠʶ ʩʪʠʣʷ ʨʘʙʦʪʳ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʚʩʝʭ ʨʘʥʛʦʚ [1, 2, 3]. ɺʘʞʥʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʝ ʚʳʨʘ-

ʙʦʪʢʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʮʝʥʘʨʠʷ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʷʪʠʷ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʠʛʨʘʝʪ ʠʥʩʪʨʫ-

ʤʝʥʪʘʨʠʡ ʠ ʤʝʪʦʜʦʣʦʛʠʷ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʣʦʛʠʩʪʠʯʝʩʢʦʤ ʧʦʜʭʦʜʝ ʢ ʫʧʨʘʚʣʝʥʠʶ, ʧʨʠ-

ʯʝʤ ʦʙʲʝʢʪʥʦʩʪʴ ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʚ ʢʦʥʪʝʢʩʪʝ ʘʚʪʦʨʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʝʜʧʦ-

ʣʘʛʘʝʪ ʨʘʩʩʤʦʪʨʝʥʠʝ ʧʦʪʦʢʘ ʨʘʙʦʪ ʢʘʢ ʨʝʟʫʣʴʪʘʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠ-

ʪʘʣʘ ʠ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʨʧʦʨʘʪʠʚʥʦʡ 

ʢʫʣʴʪʫʨʳ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʡ ʫʩʧʝʰʥʦʤʫ ʨʘʟʚʠʪʠʶ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʉʧʝʮʠʘʣʠʩʪʳ ʚ ʦʙʣʘʩʪʠ ʨʘʟʚʠʪʠʷ ʩʪʨʘʪʝʛʠʡ ʤʝʥʝʜʞʤʝʥʪʘ ʟʥʘʥʠʡ ʩʯʠʪʘʶʪ, ʯʪʦ ʚʳ-

ʩʦʢʠʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʧʝʨʩʦʥʘʣʘ ʚʦʟʤʦʞʝʥ, ʝʩʣʠ ʨʫʢʦʚʦʜʠʪʝʣʠ 

ʧʨʠʟʥʘʶʪ ʟʥʘʥʠʷ ʚʘʞʥʳʤ ʘʢʪʠʚʦʤ ʙʠʟʥʝʩʘ ʚ ʧʨʦʮʝʩʩʘʭ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʦʪʩʪʨʦʡʢʘ ʧʨʦʮʝʩʩʦʚ ʥʝʚʦʟʤʦʞʥʘ ʙʝʟ ʜʦʩʪʘʪʦʯʥʦʡ ʤʦʪʠʚʘʮʠʠ ʧʝʨʩʦʥʘʣʘ ʧʨʠ 

ʩʦʟʜʘʥʠʠ ʩʠʩʪʝʤʳ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʳʭ ʧʨʦʮʝʜʫʨ, ʚʢʣʶʯʘʷ ʨʝʛʣʘʤʝʥʪʘʮʠʶ ʧʨʦʮʝʩʩʦʚ, 

ʠʭ ʬʦʨʤʘʣʠʟʘʮʠ ʁʚ ʚʠʜʝ ʩʪʘʥʜʘʨʪʦʚ ʧʨʝʜʧʨʠʷʪʠʡ ʠ/ʠʣʠ ʨʝʛʣʘʤʝʥʪʦʚ ʠ, ʚ ʢʦʥʝʯʥʦʤ 

ʠʪʦʛʝ, ʜʚʠʞʝʥʠʷ ʢ ʮʠʬʨʦʚʠʟʘʮʠʠ ʯʝʨʝʟ ʩʦʟʜʘʥʠʝ ʤʝʭʘʥʠʟʤʘ ʜʦʩʪʫʧʥʦʩʪʠ, ʤʦʙʠʣʴʥʦ-

ʩʪʠ ʥʘ ʬʦʥʝ ʘʣʛʦʨʠʪʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ [4, 5, 6]. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʘʢʪʫʘʣʴʥʳʤʠ ʚʳʩʪʫʧʘʶʪ ʚʦʧʨʦʩʳ ʤʦʥʠʪʦʨʠʥʛʘ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ 

ʧʝʨʩʦʥʘʣʘ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʱʝʡ ʩʠʩʪʝʤʦʡ ʤʝʥʝʜʞʤʝʥʪʘ ʧʨʝʜʧʨʠʷʪʠʷ, ʘ ʪʘʢʞʝ ʪʘʢʠʤ 

ʵʣʝʤʝʥʪʦʤ, ʢʘʢ ʢʦʨʧʦʨʘʪʠʚʥʘʷ ʢʫʣʴʪʫʨʘ. ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʚ ʯʘʩʪʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʥʝ 

ʫʤʘʣʷʶʪ ʜʦʩʪʦʠʥʩʪʚ ʚʩʝʭ ʢʦʥʮʝʧʮʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʪʦʢʦʚʦʝ, ʩʢʚʦʟʥʦʝ ʫʧʨʘʚʣʝ-

ʥʠʝ, ʧʨʠʥʠʤʘʷ ʥʝʦʙʭʦʜʠʤʳʤ ʣʦʛʠʩʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʠ ʬʦʨʤʠʨʫʷ ʧʨʠ ʵʪʦʤ ʦʪʜʝʣʴʥʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ çʣʦʛʠʩʪʠʯʝʩʢʠʡ ʤʝʥʝʜʞʤʝʥʪè [7, 8, 9]. 

ʀ ʝʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʦʪʦʢʦʚʫʶ ʩʪʨʫʢʪʫʨʫ ʜʚʠʞʝʥʠʷ ʨʝʩʫʨʩʦʚ ʦʨʛʘʥʠʟʘʮʠʠ, ʪʦ, 

ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʘ, ʫʧʨʘʚʣʝʥʠʝ ʧʦʪʦʢʦʤ ʨʘʙʦʪ ʢʘʢ ʨʝʟʫʣʴʪʘʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʫʜʦ-

ʚʳʭ ʨʝʩʫʨʩʦʚ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʜʦʣʞʥʦ ʧʦʜʨʘʟʫʤʝʚʘʪʴ ʘʫʜʠʨʦʚʘʥʠʝ ʩʦʩʪʦʷʥʠʷ ʢʦʨ-

ʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʳ, ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ ʚʳʩʪʫʧʘʝʪ ʦʧʨʝʜʝʣʝʥʠʝ çʧʨʦʙʣʝʤʥʦʛʦ ʧʦʣʷè ʠ 

ʧʦʠʩʢ ʧʦʪʝʥʮʠʘʣʘ ʚ ʨʝʰʝʥʠʠ ʚʦʧʨʦʩʦʚ ʫʧʨʘʚʣʝʥʠʷ. 

ɺ ʨʘʤʢʘʭ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʚʪʦʨʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʧʨʠʤʝʨʝ ʢʦʤʤʝʨʯʝʩʢʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ ʩʬʝʨʳ ʫʩʣʫʛ ʚ ʢʘʯʝʩʪʚʝ ʤʝʪʦʜʠʢ ʚʳʩʪʫʧʠʣʠ: 

ï ʤʝʪʦʜʠʢʘ OCAI (Organizational Culture Analyze Instrument) ʂ. ʂʘʤʝʨʦʥʘ ʠ ʈ. ʂʫ-

ʠʥʥʘ [10, 11]; 

ï ʤʝʪʦʜʠʢʘ ʀ.ɼ. ʃʘʜʘʥʦʚʘ ʧʦ ʦʮʝʥʢʝ ʫʨʦʚʥʷ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʳ [12]. 

ɺ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʤʝʪʦʜʠʢʠ OCAI ʟʘʜʘʯʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʪʫʧʠʣʠ: 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 58, 2018 ʛ. 
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1) ʦʧʨʝʜʝʣʝʥʠʝ ʪʠʧʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ; 

2) ʬʦʨʤʫʣʠʨʦʚʘʥʠʝ ʧʦʜʭʦʜʘ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʨʘʤʦʯʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʢʦʥʢʫʨʠʨʫʶ-

ʱʠʭ ʮʝʥʥʦʩʪʝʡ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʪʠʧ ʦʨʛʘʥʠʟʘʮʠʠ; 

3) ʚʳʷʚʣʝʥʠʝ ʧʦʪʝʥʮʠʘʣʘ ʠʟʤʝʥʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ 

ʤʦʥʠʪʦʨʠʥʛʝ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʝʢʪʘ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʛʦ ʜʣʷ ʢʦʤ-

ʧʘʥʠʠ ʩʮʝʥʘʨʠʷ ʨʘʟʚʠʪʠʷ. 

ʂʘʢ ʠ ʣʶʙʘʷ ʜʨʫʛʘʷ ʤʝʪʦʜʠʢʘ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʚ ʧʨʦʮʝʩʩʝ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʘʫʜʠʪʘ, 

OCAI ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʢʘʢ ʨʝʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʦʧʨʦʩʘ, ʪʘʢ ʠ ʩʮʝ-

ʥʘʨʥʦʛʦ ï ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʛʦ.  

ʊʘʢ, ʜʣʷ ʦʧʠʩʘʥʠʷ ʵʪʠʭ ʩʦʩʪʦʷʥʠʡ ʚ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʜʘʥʳ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʧʨʦʬʠʣʠ, ʦʮʝʥʠʚʘʝʤʳʝ ʚ ʨʘʟʨʝʟʝ ʩʣʝʜʫʶʱʠʭ ʰʢʘʣ: ʢʣʘʥ, ʘʜʭʦʢʨʘʪʠʷ, ʙʶʨʦʢʨʘʪʠʷ ʠ 

ʨʳʥʦʢ.  

ʄʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʧʨʦʩ, ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ-ʘʥʢʝʪʘ, ʚʢʣʶʯʘʶʱʘʷ ʥʝʩʢʦʣʴʢʦ 

ʦʮʝʥʦʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ: 

1) ʢʣʶʯʝʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʨʛʘʥʠʟʘʮʠʠ (ʦʮʝʥʢʘ ʧʨʦʚʦʜʠʪʩʷ ʦʪ ʤʘʢʩʠʤʘʣʴʥʦʡ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡʩʷ ʫʥʠʢʘʣʴʥʦʩʪʴʶ, ʩʧʣʦʯʝʥʥʦʩʪʴʶ, ʧʨʠʥʮʠʧʘʤʠ ʩʝʤʝʡʩʪʚʝʥʥʦʩʪʠ ʜʦ 

ʞʝʩʪʢʦʡ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʩʪʠ ʠ ʬʦʨʤʘʣʠʟʤʘ); 

2) ʦʙʱʠʡ ʩʪʠʣʴ ʣʠʜʝʨʩʪʚʘ ʚ ʦʨʛʘʥʠʟʘʮʠʠ (ʦʪ ʩʪʨʝʤʣʝʥʠʷ ʧʦʤʦʯʴ ʠ/ʠʣʠ ʥʘʫʯʠʪʴ ʜʦ 

ʯʝʪʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʣʘʥʦʚʦʛʦ ʚʝʜʝʥʠʷ ʜʝʣ); 

3) ʫʧʨʘʚʣʝʥʠʝ ʨʘʙʦʪʥʠʢʘʤʠ (ʦʪ ʩʪʠʣʷ ʨʫʢʦʚʦʜʩʪʚʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦʩʷ ʧʦʦʱʨʝ-

ʥʠʝʤ ʩʦʚʤʝʩʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʝʜʠʥʦʜʫʰʠʝʤ ʠ ʫʯʘʩʪʠʝʤ ʢʦʣʣʝʢʪʠʚʘ ʚ ʧʨʠʥʷʪʠʠ ʨʝ-

ʰʝʥʠʡ ʜʦ ʪʨʝʙʦʚʘʥʠʷ ʧʦʜʯʠʥʝʥʠʷ, ʧʨʝʜʩʢʘʟʫʝʤʦʩʪʠ ʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʚ ʦʪʥʦʰʝʥʠʷʭ); 

4) ʩʚʷʟʫʶʱʘʷ ʩʫʱʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ (ʦʪ ʧʨʝʜʘʥʥʦʩʪʠ ʜʝʣʫ, ʚʟʘʠʤʥʦʤʫ ʜʦʚʝʨʠʶ ʠ 

ʦʙʷʟʘʪʝʣʴʥʦʩʪʴʶ ʜʦ ʬʦʨʤʘʣʴʥʳʭ ʧʨʘʚʠʣ ʠ ʦʬʠʮʠʘʣʴʥʦʡ ʧʦʣʠʪʠʢʠ); 

5) ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʮʝʣʠ (ʦʪ ʧʦʜʜʝʨʞʘʥʠʷ ʚʳʩʦʢʦʛʦ ʜʦʚʝʨʠʷ, ʦʪʢʨʳʪʦʩʪʠ ʠ ʩʦʫʯʘ-

ʩʪʠʷ ʜʦ ʘʢʮʝʥʪʠʨʦʚʘʥʠʷ ʚʥʠʤʘʥʠʷ ʥʘ ʥʝʠʟʤʝʥʥʦʩʪʠ ʠ ʩʪʘʙʠʣʴʥʦʩʪʠ, ʢʦʥʪʨʦʣʝ); 

6) ʢʨʠʪʝʨʠʠ ʫʩʧʝʭʘ (ʦʪ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʢʦʣʣʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ, 

ʫʚʣʝʯʝʥʥʦʩʪʠ ʨʘʙʦʪʥʠʢʦʚ ʜʝʣʦʤ ʠ ʟʘʙʦʪʦʡ ʦ ʣʶʜʷʭ ʜʦ ʦʧʨʝʜʝʣʝʥʠʷ ʫʩʧʝʭʘ ʥʘ ʙʘʟʝ 

ʥʘʜʝʞʥʳʭ, ʩʪʘʙʠʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʯʝʪʢʠʭ ʧʣʘʥʦʚ, ʥʠʟʢʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʪʨʘʪ). 

ʄʘʩʰʪʘʙ ʦʮʝʥʢʠ ʚ ʨʘʤʢʘʭ ʢʨʠʪʝʨʠʝʚ ï ʦʪ 0 ʜʦ 100 ʙʘʣʣʦʚ. 

ʂʦʣʠʯʝʩʪʚʦ ʨʝʩʧʦʥʜʝʥʪʦʚ, ʧʨʠʥʷʚʰʠʭ ʫʯʘʩʪʠʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ï ʙʦʣʝʝ 400 ʯʝʣʦ-

ʚʝʢ. ʇʦʣʫʯʝʥʥʳʝ ʦʮʝʥʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʣʝʧʝʩʪʢʦʚʳʭ ʜʠʘʛʨʘʤʤ, ʧʦʟʚʦʣʷʶʱʠʭ 

ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʩʢʣʦʥʥʦʩʪʠ ʢ ʪʦʤʫ ʠʣʠ ʠʥʦʤʫ ʪʠʧʫ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ  

(ʨʠʩ. 1ï3). 

 

 



ʆ.ʉ. ʂʨʘʡʥʦʚʘ 
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ʈʠʩ. 1. ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʧʨʦʬʠʣʷ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʳ 

ɼʘʥʥʳʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʦʨʛʘʥʠ-

ʟʘʮʠʠ ʠʤʝʶʪʩʷ ʜʚʘ ʜʦʤʠʥʠʨʫʶʱʠʭ ʪʠʧʘ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʳ ï ʙʶʨʦʢʨʘʪʠʯʝʩʢʘʷ 

ʢʫʣʴʪʫʨʘ (41%) ʠ ʨʳʥʦʯʥʘʷ ʢʫʣʴʪʫʨʘ (31,2%). 

ʆʙʨʘʱʘʷʩʴ ʢ ʦʩʥʦʚʘʪʝʣʷʤ ʤʝʪʦʜʠʢʠ, ʦʪʤʝʯʘʝʤ, ʯʪʦ ʟʥʘʯʠʤʳʤ ʨʘʟʣʠʯʠʝʤ ʂʠʤ ʂʘ-

ʤʝʨʦʥ ʠ ʈʦʙʝʨʪ ʂʫʠʥʥ ʩʯʠʪʘʶʪ ʨʘʟʥʠʮʫ ʙʦʣʝʝ ʯʝʤ ʚ 10 ʧʫʥʢʪʦʚ [13]. ɼʘʣʝʝ ʚ ʧʦʨʷʜʢʝ 

ʫʙʳʚʘʥʠʷ ʩʣʝʜʫʶʪ ʯʝʨʪʳ ʘʜʭʦʢʨʘʪʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ (14,1%) ʠ ʢʣʘʥʦʚʦʡ ʢʫʣʴʪʫʨʳ 

(13,7%). 

ɺʥʫʪʨʝʥʥʠʡ ʬʦʢʫʩ ʦʨʠʝʥʪʘʮʠʠ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʳ ʦʙʫʩʣʦʚʣʝʥ ʪʝʤ, ʯʪʦ ʢʦʣ-

ʣʝʢʪʠʚ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʡ (ʪʦʣʴʢʦ ʨʝʩʧʦʥʜʝʥʪʦʚ ʫʯʘʩʪʚʦʚʘʣʦ ʙʦʣʝʝ 400 ʯʝʣ.), ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʠ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʪʝʢʫʯʝʩʪʠ ʢʘʜʨʦʚ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʢʦʣʣʝʢʪʠʚ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝ ʠʤʝʝʪ ʫʩʪʦʷʚʰʠʭʩʷ ʤʝʞʣʠʯʥʦʩʪʥʳʭ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʩʦʪʨʫʜʥʠʢʘʤʠ. ʊʦ, ʯʪʦ ʙʝʟʦ-

ʛʦʚʦʨʦʯʥʦ ʣʠʜʠʨʫʶʪ ʙʶʨʦʢʨʘʪʠʯʝʩʢʘʷ ʠ ʨʳʥʦʯʥʘʷ ʢʫʣʴʪʫʨʳ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʝʤ, 

ʯʪʦ ʨʫʢʦʚʦʜʩʪʚʦ ʢʦʤʧʘʥʠʠ ʧʨʦʚʦʜʠʪ ʣʠʥʠʶ ʵʬʬʝʢʪʠʚʥʦʛʦ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʨʝʟʫʣʴ-

ʪʘʪ ʫʧʨʘʚʣʝʥʠʷ, ʧʨʠʤʝʥʷʷ ʧʨʠ ʵʪʦʤ ʩʪʠʣʴ ʫʧʨʘʚʣʝʥʠʷ ï ʙʶʨʦʢʨʘʪʠʯʝʩʢʠʡ. 

ɿʘʤʝʪʠʤ, ʯʪʦ ʚʘʞʥʳʤ ʩʪʠʣʝʦʙʨʘʟʫʶʱʠʤ ʬʘʢʪʦʨʦʤ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʩʣʫʞʘʪ ʥʝ ʪʦʣʴʢʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʝ ʥʦʨʤʳ, ʧʨʠʥʷʪʳʝ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ, ʥʦ ʠ 

ʫʩʣʦʚʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ ʚ ʩʪʠʣʝ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʩʫʪʩʪʚʫʶʪ ʪʨʝʙʦʚʘʪʝʣʴʥʦʩʪʴ, ʢʦʣʣʝʛʠ-

ʘʣʴʥʦʩʪʴ ʠ ʥʦʚʘʪʦʨʩʪʚʦ.  

ɼʘʣʝʝ ʨʝʩʧʦʥʜʝʥʪʘʤ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʦʪʚʝʪʠʪʴ ʥʘ ʚʦʧʨʦʩʳ ʦ ʞʝʣʘʝʤʦʤ ʧʨʦʬʠʣʝ 

ʧʨʝʜʧʨʠʷʪʠʷ. ɼʘʥʥʳʝ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 2. 

 

 

ʈʠʩ. 2. ɾʝʣʘʝʤʳʡ ʧʨʦʬʠʣʴ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʳ 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩ. 2, ʨʝʩʧʦʥʜʝʥʪʳ ʚ ʩʚʦʠʭ ʦʪʚʝʪʘʭ ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʨʛʘʥʠʟʘʮʠʦʥʥʫʶ 

ʢʫʣʴʪʫʨʫ ʠʥʦʡ. ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʦʪʚʝʪʦʚ ʨʝʩʧʦʥʜʝʥʪʦʚ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚ 

ʩʫʱʝʩʪʚʫʶʱʝʡ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʝ ʥʝʦʙʭʦʜʠʤʦ ʫʩʠʣʠʪʴ ʬʘʢʪʦʨʳ ʨʳʥʦʯʥʦʡ 

ʢʫʣʴʪʫʨʳ (ʫʚʝʣʠʯʠʪʴ ʩ 31,2 % ʜʦ 45%), ʢʣʘʥʦʚʦʡ ʢʫʣʴʪʫʨʳ (ʫʚʝʣʠʯʠʪʴ ʩ 13,7% ʜʦ 

26%), ʫʚʝʣʠʯʠʪʴ ʬʘʢʪʦʨʳ ʘʜʭʦʢʨʘʪʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ (ʩ 14,1% ʜʦ 20,3%). ʀ, ʯʪʦ ʥʘʠ-

ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦ, ʩʦʢʨʘʪʠʪʴ ʬʘʢʪʦʨʳ ʙʶʨʦʢʨʘʪʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʩ 41% ʜʦ 8,7%. 

ɼʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʧʨʦʬʠʣʠ ʩʫʱʝʩʪʚʫʶʱʝʡ ʠ ʞʝʣʘʝʤʦʡ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʳ 

ʩʦʚʤʝʱʝʥʳ ʥʘ ʨʠʩ. 3. 

 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 58, 2018 ʛ. 

ʈʘʟʜʝʣ III . ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ʈʠʩ. 3. ʆʪʢʣʦʥʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʧʨʦʬʠʣʷ  

ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʳ ʦʪ ʞʝʣʘʝʤʦʛʦ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʠʥʪʝʨʧʨʝʪʠʨʦ-

ʚʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

1) ʩʪʠʣʴ ʫʧʨʘʚʣʝʥʠʷ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʞʝʩʪʢʠʤ ʙʶʨʦʢʨʘʪʠʯʝʩʢʠʤ 

ʩʪʠʣʝʤ ʫʧʨʘʚʣʝʥʠʷ, ʯʪʦ ʦʪʤʝʪʠʣʦ ʚ ʩʚʦʠʭ ʦʪʚʝʪʘʭ ʙʦʣʴʰʠʥʩʪʚʦ ʨʝʩʧʦʥʜʝʥʪʦʚ; 

2) ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʦʪʤʝʯʘʝʪʩʷ ʥʠʟʢʘʷ ʩʧʣʦʯʝʥʥʦʩʪʴ ʢʦʣʣʝʢʪʠʚʘ, ʥʝʜʦʩʪʘʪʦʯʥʦ ʨʘʟ-

ʚʠʪʘ ʚʟʘʠʤʦʚʳʨʫʯʢʘ, ʢʣʠʤʘʪ ʚ ʢʦʣʣʝʢʪʠʚʝ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʜʨʫʞʝʣʶʙʥʦʩʪʴʶ; 

3) ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʨʝʜʧʨʠʷʪʠʝ ʠʤʝʝʪ ʬʘʢʪʦʨʳ ʚʳʨʘʞʝʥʥʦʡ ʨʳʥʦʯʥʦʡ ʢʫʣʴ-

ʪʫʨʳ, ʨʝʩʧʦʥʜʝʥʪʳ ʩʯʠʪʘʶʪ ʥʫʞʥʳʤ ʫʩʠʣʠʪʴ ʵʪʫ ʩʪʦʨʦʥʫ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʳ; 

4) ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʥʝ ʭʚʘʪʘʝʪ ʜʠʥʘʤʠʢʠ ʠ ʥʦʚʘʪʦʨʩʪʚʘ ʚ ʧʨʦʮʝʩʩʝ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʘʜʭʦʢʨʘʪʠʯʥʦʩʪʠ ʩʫʱʝʩʪ-

ʚʫʶʱʝʡ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʳ ʠ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʨʝʩʧʦʥʜʝʥʪʳ ʦʪʤʝʪʠʣʠ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʴ ʫʣʫʯʰʝʥʠʷ ʵʪʦʡ ʩʪʦʨʦʥʳ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʳ. 

ɼʘʣʝʝ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʳ ʥʘ ʦʩʥʦʚʘʥʠʠ ʪʝʩʪʘ ʀ.ɼ. ʃʘʜʘ-

ʥʦʚʘ çʋʨʦʚʝʥʴ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʳè [12]. 

ʊʝʩʪ ʀ.ɼ. ʃʘʜʘʥʦʚʘ ʩʦʜʝʨʞʠʪ 29 ʫʪʚʝʨʞʜʝʥʠʡ, ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʢʦʪʦʨʳʭ ʧʦʟʚʦʣʷʝʪ-

ʩʜʝʣʘʪʴ ʩʫʞʜʝʥʠʝ ʦʙ ʫʨʦʚʥʝ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʳ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʈʝʩʧʦʥʜʝʥʪʘʤ ʧʨʝʜʲʷʚʣʷʣʦʩʴ 29 ʫʪʚʝʨʞʜʝʥʠʡ, ʛʜʝ ʪʨʝʙʦʚʘʣʦʩʴ ʚʳʨʘʟʠʪʴ ʩʪʝʧʝʥʴ 

ʩʚʦʝʛʦ ʩʦʛʣʘʩʠʷ ʧʦ 10-ʙʘʣʣʴʥʦʡ ʰʢʘʣʝ, ʛʜʝ 10 ʙʘʣʣʦʚ ʚʳʨʘʞʘʣʠ ʧʦʣʥʦʝ ʩʦʛʣʘʩʠʝ, ʘ 0 

ʙʘʣʣʦʚ ï ʧʦʣʥʦʝ ʥʝʩʦʛʣʘʩʠʝ. ʋʪʚʝʨʞʜʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʡ ʯʝʪʳʨʝ ʩʝʢʮʠʠ: ʨʘʙʦʪʘ, 

ʢʦʤʤʫʥʠʢʘʮʠʠ, ʫʧʨʘʚʣʝʥʠʝ, ʤʦʪʠʚʘʮʠʷ ʠ ʤʦʨʘʣʴ.  

ʀʥʜʝʢʩ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʦʙʱʝʡ ʩʫʤʤʝ ʧʦʣʫʯʝʥʥʳʭ ʙʘʣ-

ʣʦʚ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʘʣʣʦʚ ï 290, ʥʘʠʤʝʥʴʰʝʝ ï 0. ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʙʘʣʣʦʚ: 

290ï261 ï ʦʯʝʥʴ ʚʳʩʦʢʠʡ; 260ï175 ï ʚʳʩʦʢʠʡ;174ï115 ï ʩʨʝʜʥʠʡ; ʥʠʞʝ 115 ï ʠʤʝʁ-

ʱʠʡ ʪʝʥʜʝʥʮʠʶ ʢ ʜʝʛʨʘʜʘʮʠʠ [11]. 

ʈʝʟʫʣʴʪʘʪʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʜʠʘʛʨʘʤʤ ʥʘ ʨʠʩ. 4ï6, ʛʜʝ ʢʨʠʪʝʨʠʠ 

ʦʮʝʥʢʠ ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʞʝʥʦ ʢ ʙʘʟʦʚʳʤ ʬʫʥʢʮʠʷʤ ʤʝʥʝʜʞʤʝʥʪʘ. 
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ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 58, 2018 ʛ. 
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ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʨʦʚʝʥʴ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʳ ʚ 

ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʩʪʘʚʠʣ 167,2 ʙʘʣʣʘ ʠʟ 290 ʚʦʟʤʦʞʥʳʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʦʩʥʦʚʥʦʡ ʚʳʚʦʜ, ʯʪʦ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʳ. 

ʇʨʠ ʬʦʨʤʫʣʠʨʦʚʘʥʠʠ ʚʳʚʦʜʦʚ ʪʘʢʞʝ ʩʣʝʜʫʝʪ ʫʪʦʯʥʠʪʴ, ʯʪʦ ʚʩʝ 29 ʫʪʚʝʨʞʜʝʥʠʡ 

ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ, ʧʦʵʪʦʤʫ ʦʪʚʝʪʳ ʨʝʩʧʦʥʜʝʥʪʦʚ ʥʠʞʝ 5 ʙʘʣʣʦʚ ʛʦʚʦʨʷʪ ʦ ʥʝʙʣʘʛʦ-

ʧʨʠʷʪʥʦʤ ʧʦʣʦʞʝʥʠʠ ʜʝʣ ʚ ʢʦʥʢʨʝʪʥʦʡ ʦʙʣʘʩʪʠ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʣʠ ʚ ʤʝʞ-

ʣʠʯʥʦʩʪʥʦʤ ʦʙʱʝʥʠʠ ʨʘʙʦʪʥʠʢʦʚ.  

ɺʦʚʨʝʤʷ ʧʨʠʥʷʪʳʝ ʤʝʨʳ ʤʦʛʫʪ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʧʦʛʨʫʞʝʥʠʝ ʢʦʤʧʘʥʠʠ ʚ ʢʨʠʟʠʩʥʦʝ 

ʩʦʩʪʦʷʥʠʝ. ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʨʝʦʨʛʘʥʠʟʘʮʠʶ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʳ ʩʣʝʜʫʝʪ 

ʥʘʯʘʪʴ ʩ ʘʥʘʣʠʟʘ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚʳʰʝ ʤʝʪʦʜʠʢʝ. ʉʦʩʪʦʷʥʠʝ ʢʫʣʴʪʫʨʳ 

ʚ ʢʦʣʣʝʢʪʠʚʝ ʤʦʞʥʦ ʧʦʥʷʪʴ ʯʝʨʝʟ ʩʣʝʜʫʶʱʠʝ ʝʸ ʘʩʧʝʢʪʳ (ʰʢʘʣʳ): ʢʦʤʤʫʥʠʢʘʮʠʠ, 

ʨʘʙʦʪʘ, ʤʦʪʠʚʘʮʠʷ, ʫʧʨʘʚʣʝʥʠʝ. ɼʝʣʝʥʠʝ ʥʘ ʰʢʘʣʳ ʧʦʟʚʦʣʷʝʪ ʨʘʟʛʨʘʥʠʯʠʪʴ, ʚ ʢʘʢʦʡ 

ʩʬʝʨʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʪʝʥʜʝʥʮʠʠ ʢ ʫʭʫʜʰʝʥʠʶ ʩʦʩʪʦʷʥʠʷ ʢʦʨʧʦʨʘʪʠʚʥʦʡ 

ʢʫʣʴʪʫʨʳ. 

ʊʘʢ, ʚ ʥʠʟʢʦʤ ʜʠʘʧʘʟʦʥʝ ʦʮʝʥʦʢ ʚʳʷʚʣʝʥʳ ʫʪʚʝʨʞʜʝʥʠʷ: 

ï ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʠʤʝʶʪʩʷ ʯʝʪʢʠʝ ʠʥʩʪʨʫʢʮʠʠ ʠ ʧʨʘʚʠʣʘ ʧʦʚʝʜʝʥʠʷ ʚʩʝʭ ʢʘʪʝʛʦ-

ʨʠʡ ʨʘʙʦʪʥʠʢʦʚ (3,2 ʙʘʣʣʘ); 

ï ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʥʘʣʘʞʝʥʘ ʩʠʩʪʝʤʘ ʢʦʤʤʫʥʠʢʘʮʠʡ (2,5 ʙʘʣʣʘ); 

ï ʨʘʙʦʪʥʠʢʠ ʫʯʘʩʪʚʫʶʪ ʚ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ (3,5 ʙʘʣʣʘ); 

ï ʥʝʪ ʧʝʨʝʙʦʝʚ ʚ ʧʦʣʫʯʝʥʠʠ ʚʥʫʪʨʠʬʠʨʤʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ (3,0 ʙʘʣʣʘ); 

ï ʧʦʦʱʨʷʝʪʩʷ ʜʚʫʭʩʪʦʨʦʥʥʷʷ ʢʦʤʤʫʥʠʢʘʮʠʷ (3,7 ʙʘʣʣʘ); 

ï ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʧʦʦʱʨʷʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʦʙʨʘʱʝʥʠʝ ʩʦʪʨʫʜʥʠʢʦʚ ʢ ʨʫʢʦ-

ʚʦʜʩʪʚʫ (4,3 ʙʘʣʣʘ); 

ï ʧʨʘʢʪʠʢʫʝʪʩʷ ʜʝʣʝʛʠʨʦʚʘʥʠʝ ʧʦʣʥʦʤʦʯʠʡ ʥʘ ʥʠʞʥʠʝ ʵʰʝʣʦʥʳ ʫʧʨʘʚʣʝʥʠʷ (4,3 

ʙʘʣʣʘ); 

ï ʧʨʝʜʧʨʠʷʪʠʝ ʧʦʩʪʦʷʥʥʦ ʥʘʮʝʣʝʥʦ ʥʘ ʥʦʚʦʚʚʝʜʝʥʠʷ (4,3 ʙʘʣʣʘ). 

ʉʣʘʙʳʝ ʤʝʩʪʘ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʩʨʝʜʥʠʤ ʚʝʣʠʯʠʥʘʤ ʦʮʝ-

ʥʦʯʥʦʡ ʛʨʫʧʧʳ ʢʨʠʪʝʨʠʝʚ. ʇʦʢʘʟʘʪʝʣʠ ʚ ʙʘʣʣʘʭ ʧʦ ʛʨʫʧʧʘʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʩʣʝ-

ʜʫʶʱʝʤ ʩʦʩʪʦʷʥʠʠ ʚ ʢʦʣʣʝʢʪʠʚʝ: 10ï9 ï ʚʝʣʠʢʦʣʝʧʥʦʝ; 8ï6 ï ʤʘʞʦʨʥʦʝ; 5ï4 ï ʟʘʤʝʪ-

ʥʦʝ ʫʥʳʥʠʝ; 3ï1 ï ʫʧʘʜʦʯʥʦʝ. ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʦʪʚʝʪʦʚ ʧʦ ʩʝʢʮʠʷʤ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙ-

ʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1  

ɹʘʣʣʳ ʧʦ ʦʪʜʝʣʴʥʳʤ ʩʝʢʮʠʷʤ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʳ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʦʮʝʥʦʯʥʦʡ ʛʨʫʧʧʳ  ʉʨʝʜʥʠʡ ʙʘʣʣ ʉʦʩʪʦʷʥʠʝ 

ʢʦʣʣʝʢʪʠʚʘ 

ʅʘʧʨʘʚʣʝʥʠʝ çʆʨʛʘʥʠʟʘʮʠʷ ʨʘʙʦʪʳè 7,0 ʤʘʞʦʨʥʦʝ 

ʅʘʧʨʘʚʣʝʥʠʝ çʂʦʤʤʫʥʠʢʘʮʠʠè 3,7 ʟʘʤʝʪʥʦʝ ʫʥʳʥʠʝ 

ʅʘʧʨʘʚʣʝʥʠʝ çʆʨʛʘʥʠʟʘʮʠʷ ʫʧʨʘʚʣʝʥʠʷè 5,7 ʤʘʞʦʨʥʦʝ 

ʅʘʧʨʘʚʣʝʥʠʝ çʄʦʪʠʚʘʮʠʷ ʠ ʩʪʠʤʫʣʠʨʦʚʘ-

ʥʠʝ ʪʨʫʜʘè 

6,4 ʤʘʞʦʨʥʦʝ 
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ʈʠʩ. 7. ʆʮʝʥʢʘ ʫʨʦʚʥʷ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʳ ʧʦ ʀ.ɼ. ʃʘʜʘʥʦʚʫ 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦ ʪʨʝʤ ʛʨʫʧʧʘʤ 

ʦʮʝʥʦʯʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ: ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ, ʤʦʪʠʚʘʮʠʠ ʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʶ ʪʨʫʜʘ, 

ʦʨʛʘʥʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ, ʦʨʛʘʥʠʟʘʮʠʷ ʠʤʝʝʪ çʤʘʞʦʨʥʦʝè ʩʦʩʪʦʷʥʠʝ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʵʪʠʤ, ʦʙʲʝʢʪʠʚʥʦ ʩʣʝʜʫʝʪ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʪʦʣʴʢʦ ʣʠʰʴ ʚʥʫʪʨʠʬʠʨʤʝʥʥʫʶ ʢʦʤʤʫʥʠ-

ʢʘʮʠʶ (çʧʦ ʚʝʨʪʠʢʘʣʠè), ʯʪʦ ʪʘʢʞʝ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʜʘʥʥʳʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʚ ʭʦʜʝ ʧʨʦ-

ʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʤʝʪʦʜʠʢʝ ʂ. ʂʘʤʝʨʦʥʘ ʠ ʈ. ʂʫʠʥʥʘ [14, 15]. 

ɺʳʚʦʜʳ ʧʦ ʦʮʝʥʢʝ ʫʨʦʚʥʷ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʳ, ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʧʨʝʜʧʦʣʘ-

ʛʘʶʱʝʡ ʝʝ ʪʠʧʠʟʘʮʠʶ, ʧʦʟʚʦʣʷʶʪ ʚʳʩʪʨʦʠʪʴ ʢʦʤʤʫʥʠʢʘʮʠʠ ʥʝ ʪʦʣʴʢʦ ʩ ʧʦʟʠʮʠʠ ʦʙ-

ʱʝʧʨʠʥʷʪʦʡ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ, ʥʦ ʠ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʩʦ ʚʩʝʤʠ ʠʥʩʪ-

ʨʫʤʝʥʪʘʤʠ ʧʦʪʦʢʦʚʦʡ ʦʧʪʠʤʠʟʘʮʠʠ, ʥʘʮʝʣʝʥʥʦʡ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 

ʵʬʬʝʢʪʘ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. 

ɺ ʜʘʥʥʦʤ ʢʦʥʪʝʢʩʪʝ ʣʦʛʠʩʪʠʯʝʩʢʠʡ ʤʝʥʝʜʞʤʝʥʪ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ 

ʧʦʪʨʝʙʥʦʩʪʝʡ ʚʥʫʪʨʝʥʥʠʭ ʢʣʠʝʥʪʦʚ ï ʧʝʨʩʦʥʘʣʘ ʦʨʛʘʥʠʟʘʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʪʝʤ ʩʘʤʳʤ 

ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʮʝʧʦʯʢʠ ʮʝʥʥʦʩʪʝʡ ʚʥʝʰʥʠʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʣʦʛʠ-

ʩʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʩʦʟʜʘʶʱʠʭ ʩʧʨʦʩ. ʀ ʚ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʨʘʩʩʤʦʪʨʝʥʠʷ ʯʝʣʦʚʝʯʝ-

ʩʢʠʡ ʢʘʧʠʪʘʣ ʦʨʛʘʥʠʟʘʮʠʠ ʯʝʨʝʟ ʧʦʩʪʨʦʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʳ 

ʦʩʫʱʝʩʪʚʣʷʝʪ ʢʦʣʣʘʙʦʨʘʮʠʶ ʚʥʫʪʨʝʥʥʠʭ ʠ ʚʥʝʰʥʠʭ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʝʨʚʠʩʥʳʭ ʧʦʪʦ-

ʢʦʚ, ʯʪʦ ʬʦʨʤʠʨʫʝʪ ʚʳʩʦʢʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʚʦʧʨʦʩʦʚ ʧʨʠʤʝʥʠ-

ʪʝʣʴʥʦ ʢ ʣʶʙʦʡ ʦʙʲʝʢʪʦʚʦʡ ʦʨʠʝʥʪʘʮʠʠ. 
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In the article the need for application of the concept of the logistics management when con-

sidering the flow of work as a result of use of human capital and documentation of the man-

agement procedures through a corporate culture that contributes to the successful develop-

ment of the organization, is defined. For this purpose, the results of the monitoring of satis-

faction of the staff of enterprise with the overall management system, as well as such element 

as corporate culture are presented in this article. As part of the author's research, the follow-

ing methods were used: OCAI K. Cameron and R. Quinn, I. D. Ladanov's methodology for 

assessing the level of corporate culture. Research method-survey, tools-questionnaire, scale 

of assessment ï from 0 to 100 points; number of respondents-400 people; data presentation-

radar charts. The author's vision presented in the article is that logistics management is fo-

cused on meeting the needs of internal customers ï the staff of the organization, thus provid-

ing optimal conditions for the creation of a chain of values of external consumers of logistics 
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processes that create demand. And in this plane of consideration, the human capital of the 

organization through the construction of an effective corporate culture carries out a collabo-

ration of internal and external logistics service flows, which forms a high relevance of the 

development of these issues in relation to any object orientation. 
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ʌɻɹʆʋ ɺʆ çɺʦʣʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘè,  

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

ɽ.ɺ. ʇʘʥʠʥʘ, ʘʩʧʠʨʘʥʪ ʢʘʬʝʜʨʳ çʕʢʦʥʦʤʠʢʘ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚè 

ɻɹʆʋ ɺʆ çʅɻʀʕʋè, e-mail: helenpanina@yandex.ru 

ɻɹʆʋ ɺʆ çʅʠʞʝʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠʥʞʝʥʝʨʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠ-

ʪʝʪè,  

606340, ʅʠʞʝʛʦʨʦʜʩʢʘʷ ʦʙʣʘʩʪʴ, ʛ. ʂʥʷʛʠʥʠʥʦ, ʫʣ. ʆʢʪʷʙʨʴʩʢʘʷ, 22ʘ 

ʂʆʅʎɽʇʎʀʗ ʄɽʊʆɼʀʏɽʉʂʀʍ ʈɽʂʆʄɽʅɼɸʎʀʁ  

ʇʆ ʈɸʉʏɽʊʋ ʕʌʌɽʂʊʀɺʅʆʉʊʀ  

ʊʈɸʅʉʇʆʈʊʅʆʁ ʀʅʌʈɸʉʊʈʋʂʊʋʈʓ,  

ʉʌɽʈʓ ʋʉʃʋɻ ɺ ʕʂʆʅʆʄʀʂɽ ʈɽɻʀʆʅɸ:  

ʋʇʈɸɺʃɽʅʏɽʉʂʀʁ ʀ ʂʆʅʉɸʃʊʀʅɻʆɺʓʁ ɸʉʇɽʂʊ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʥʘʣʠʟ, ʚʦʟʤʦʞʥʳʝ ʩʮʝʥʘʨʠʠ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ, ʛʨʘ-

ʬʠʯʝʩʢʠʝ ʠ ʵʢʦʥʦʤʝʪʨʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʢʘʧʠʪʘʣ, ʤʝʟʦʫʨʦʚʝʥʴ, 

ʅʀʆʂʈ-ʧʨʦʝʢʪʳ, ʪʨʘʥʩʧʦʨʪʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ, ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴ. 

 

ʂ ʧʝʨʝʯʥʶ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʥʘ ʤʝʟʦʫʨʦʚʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʠʤ ʠʥʪʝʛʨʘʪʠʚʥʳʡ ʤʝʪʦʜ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʚʟʘʠʤʦ-

ʩʚʷʟʘʥʥʳʝ ʟʚʝʥʴʷ ʵʢʦʥʦʤʠʢʠ ʨʝʛʠʦʥʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠ/ʠʣʠ ʦʧʦʩʨʝʜʦʚʘʥʥʦ ʢʦʨʨʝʣʠ-

ʨʫʶʪ ʩ ʩʦʚʨʝʤʝʥʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ. ʅʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʢʦʤ-

ʧʣʝʢʩʥʫʶ ʩʠʩʪʝʤʫ, ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʵʬʬʝʢʪʠʚʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʠ ʣʝʚʝʨʝʜʞ ʦʪʜʝʣʴʥʦ 

ʚʟʷʪʦʡ ʩʫʜʦʭʦʜʥʦʡ ʢʦʤʧʘʥʠʠ, ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʷʚʣʷʶʱʠʭʩʷ ʦʩʥʦʚʥʦʡ, ʥʝ-

ʩʫʱʝʡ ʢʦʥʩʪʨʫʢʮʠʝʡ ʧʨʠʙʳʣʴʥʦʡ (ʚ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʧʣʘʥʝ) ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʂʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʘʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʠʥʬʨʘʩʪʨʫʢ-

ʪʫʨʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʩʪʘʪʫʩʘ ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʳ. ɺ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʢʦʥʮʝʧʮʠʠ, ʧʨʝʜʣʦʞʝʥʥʦʡ ʘʚʪʦʨʘʤʠ ʩʪʘʪʴʠ, ʤʝʪʦʜʠʢʠ ʨʘʩʯʸʪʘ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʵʬ-

ʬʝʢʪʘ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʶ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʥʝʦʙ-

ʭʦʜʠʤʦ ʫʩʠʣʠʪʴ ʢʦʤʧʣʝʢʩʥʦ-ʩʠʩʪʝʤʥʳʝ ʠ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʝ ʚʟʘʠʤʦʩʚʷʟʠ ʚ ʨʝʰʝ-

ʥʠʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʧʨʦʙʣʝʤ ʥʘ ʦʪʨʘʩʣʝʚʦʤ ʫʨʦʚʥʝ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʪʴ ʨʝʘʣʴ-

ʥʳʝ ʫʩʣʦʚʠʷ ʢ ʜʦʩʪʠʞʝʥʠʶ ʤʘʢʩʠʤʘʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʘʛʣʦʤʝʨʘʮʠʠ. 

 

ʂʦʥʮʝʧʮʠʷ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʨʘʩʯʝʪʫ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦ-

ʩʪʠ ʧʨʠ ʨʝʰʝʥʠʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʧʨʦʙʣʝʤ ʥʘ ʪʨʘʥʩʧʦʨʪʝ ʩʦʦʪʥʝʩʝʥʘ ʩ ʤʝʟʦʫʨʦʚ-

ʥʝʤ, ʩ ʨʝʟʝʨʚʘʤʠ ʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʤʝʭʘʥʠʟʤʘ ʠ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʚ ʫʩʣʦʚʠʷʭ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʨʳʥʢʘ ʠ 

ʤʝʪʦʜʦʣʦʛʠʟʘʮʠʠ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ. 

ʉʦʚʨʝʤʝʥʥʳʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʠ ʟʘʨʫʙʝʞʥʦʛʦ ʦʧʳʪʘ ʧʦ ʚʳʙʦʨʫ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʨʝʰʝʥʠʡ ʥʘ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʦʩʥʦʚʝ ʩ ʫʯʝʪʦʤ ʢʦʤʧʣʝʢʩʥʦʛʦ, ʩʠʩʪʝʤʥʦʛʦ ʘʥʘ-

ʣʠʟʘ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠ ʦʮʝʥʢʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʝʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ 

ʫʩʣʦʚʠʷʭ ʨʳʥʢʘ [1, ʩ. 26], [2, ʩ. 71], [3, ʩ. 398], [4, ʩ. 186], [5].  

ʈʝʘʣʴʥʦ ʦʙʦʩʥʦʚʘʥʥʫʶ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʩʩʯʠʪʳ-

ʚʘʪʴ ʥʘ ʦʩʥʦʚʝ çʄʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʚʝʩʪʠʮʠʦʥ-

ʥʳʭ ʧʨʦʝʢʪʦʚ ʠ ʠʭ ʦʪʙʦʨʫ ʜʣʷ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷè [6].  

mailto:Stas2005k@mail.ru
mailto:helenpanina@yandex.ru


ʅ.ɺ. ʄʦʨʜʦʚʯʝʥʢʦʚ, ʉ.ɺ. ʂʫʟʴʤʠʯʝʚ, ɽ.ɺ. ʇʘʥʠʥʘ 
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ɸʚʪʦʨʳ ʩʪʘʪʴʠ ʩʦʣʠʜʘʨʥʳ ʩ ʤʥʝʥʠʝʤ ʨʷʜʘ ʫʯʝʥʳʭ, ʯʪʦ ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʵʢʦʥʦ-

ʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ʪʨʘʥʩʧʦʨʪʘ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʩʦ-

ʧʦʩʪʘʚʣʝʥʠʠ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʠ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʚʘʨʠʘʥʪʦʚ ʧʫʪʝʤ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʧʦ-

ʣʫʯʝʥʥʳʭ ʢʦʥʝʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʟʘʪʨʘʪ [7, ʩ. 284]. ʇʨʠ ʵʪʦʤ ʚ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʦʛʦ 

ʚʘʨʠʘʥʪʘ ʚʳʙʠʨʘʶʪʩʷ ʨʝʘʣʴʥʦ ʩʣʦʞʠʚʰʠʝʩʷ ʬʘʢʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ [8, ʩ. 259]. 

ʉʦʛʣʘʩʥʦ [6] ʛʦʜʦʚʦʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʦʪ ʤʦʜʝʨʥʠʟʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥ-

ʬʨʘʩʪʨʫʢʪʫʨʳ  ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ: 

 
(1) 

ʛʜʝ  ï ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʳʡ ʦʙʲʝʤ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ, ʯʠʩʣʝʥʥʦʩʪʴ ʧʝʨʩʦʥʘʣʘ 

(ʯʝʣ.) ʠʣʠ ʜʠʩʢʦʥʪʠʨʦʚʘʥʥʳʡ ʜʦʭʦʜ (ʨʫʙ.), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-

ʥʘʪʫʨʘʣʴʥʦʤ, ʪʨʫʜʦʚʦʤ ʠ ʜʝʥʝʞʥʦʤ ʚʳʨʘʞʝʥʠʠ; 

 ï ʧʨʠʚʝʜʝʥʥʳʝ ʟʘʪʨʘʪʳ ʚ ʩʨʘʚʥʠʚʘʝʤʳʭ ʚʘʨʠʘʥʪʘʭ (ʩʫʱʝʩʪʚʫʶʱʝʤ ʠ ʧʨʝʜ-

ʧʦʣʘʛʘʝʤʦʤ), ʨʫʙ.; 

 
(2) 

ʛʜʝ  ï ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʝʜʠʥʠʮʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʫʩʣʫʛ, 

ʂaij ʠ ʂbij ï ʫʜʝʣʴʥʳʝ ʢʘʧʠʪʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷ ʧʦ ʜʚʫʤ ʚʘʨʠʘʥʪʘʤ. 

 

ʋʢʘʟʘʥʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ ʚ ʫʩʣʦʚʠʷʭ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʵʢʦʥʦʤʠʢʠ 

ʚʭʦʜʠʣʠ ʚ ʩʣʝʜʫʶʱʫʶ ʬʦʨʤʫʣʫ: 

 

 

(3) 

ɿʜʝʩʴ Tʥï ʥʦʨʤʘʪʠʚʥʳʡ ʩʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ (Tʥ = 
ʥ

1

E
). 

ɺ ʮʝʣʦʤ ʂaij ï ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʫʜʝʣʴʥʳʝ ʢʘʧʠʪʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷ ʚ ʪʨʘʥʩʧʦʨʪʥʫʶ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʧʨʠ ʵʪʦʤ ʚ ʂbij ʥʝʦʙʭʦʜʠʤʦ ʚʢʣʶʯʘʪʴ ʟʘʪʨʘʪʳ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ (ʚ ʧʨʝʜʝʣʘʭ ʩʚʦʜʘ ʟʘʪʨʘʪ), ʂʀʇ, ʘ ʪʘʢʞʝ ʧʨʦʯʠʝ ʢʘʧʠʪʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷ ʂʧʨ. 

ɺ ʩʦʩʪʘʚ ʂʀʇ ʚʭʦʜʷʪ ʟʘʪʨʘʪʳ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʠ ʧʝʨʝʧʦʜʛʦʪʦʚʢʫ ʢʘʜʨʦʚʦʡ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʳ ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʦʪʨʘʩʣʠ ʵʢʦʥʦʤʠʢʠ, ʨʫʙ. 

ʂʧʨ ï ʥʝʦʙʭʦʜʠʤʳʝ ʟʘʪʨʘʪʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʠ ʬʦʨ-

ʤʠʨʦʚʘʥʠʠ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʧʨʠ ʨʘʩʯʝʪʝ ʂʀʇ ʥʝʦʙʭʦʜʠʤʦ ʫʯʝʩʪʴ ʬʘʢʪʦʨ ʚʨʝʤʝʥʠ (ʣʘʛ), ʪ.ʝ. ʬʦʨ-

ʤʫʣʫ ʧʨʠʚʝʜʝʥʠʷ: 

 (4) 

ʛʜʝ  ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʠʚʝʜʝʥʠʷ; 

ɽ ï ʥʦʨʤʘʪʠʚ ʧʨʠʚʝʜʝʥʠʷ; 

t ï ʯʠʩʣʦ ʣʝʪ, ʦʪʜʝʣʷʶʱʝʝ ʟʘʪʨʘʪʳ ʠ ʨʝʟʫʣʴʪʘʪʳ ʜʘʥʥʦʛʦ ʛʦʜʘ ʦʪ ʥʘʯʘʣʘ ʨʘʩʯʝʪʥʦʛʦ 

ʛʦʜʘ. 

 

ʀʩʧʦʣʴʟʫʷ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ, ʧʨʝʜʩʪʘʚʠʤ ʬʦʨʤʫʣʫ (1) ʚ ʨʘʟʚʝʨʥʫʪʦʤ ʚʠʜʝ: 

1

 
(5) 

                                                           
1 ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʘʣʛʦʨʠʪʤ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʦʜʥʠʤ ʠʟ ʘʚʪʦʨʦʚ ʩʪʘʪʴʠ ʧʨʠ ʩʦʟʜʘʥʠʠ ʧʘʩʧʦʨʪʘ ʧʨʝʜʧʨʠ-

ʷʪʠ̫ ʤʠʨʦʚʦʛʦ ʫʨʦʚʥʷ ʇʆ çɿʘʚʦʜ çʂʨʘʩʥʦʝ ʉʦʨʤʦʚʦè ʧʦ ʨʘʩʯʝʪʫ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʦʚʦʡ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 58, 2018 ʛ. 

ʈʘʟʜʝʣ III . ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 
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ʇʨʠ ʫʯʝʪʝ ʩʪʦʠʤʦʩʪʠ, ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʠ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʨʠʩʢʘ ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʧ-

ʨʝʜʝʣʝʥʥʦʩʪʠ ʦʪʨʘʟʠʤ ʚʣʠʷʥʠʝ ʢʦʥʢʫʨʩʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʠʜʝʡ ʅʀʆʂʈ 

(ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʘʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ) ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ: 

 

  

(6) 

ʛʜʝ ʂʀʅ ï ʪʨʝʙʫʝʤʳʝ ʠʥʚʝʩʪʠʮʠʠ ʚ ʅʀʆʂʈ ʧʨʠ ʢʦʥʢʫʨʩʥʦʤ ʚʥʝʜʨʝʥʠʠ ʠʥʥʦʚʘʮʠʦʥ-

ʥʳʭ ʠʜʝʡ; 

K1ï ʥʦʤʠʥʘʣʴʥʘʷ ʩʪʦʠʤʦʩʪʴ ʅʀʆʂʈ ʧʨʠ ʙʝʩʢʦʥʢʫʨʩʥʦʤ ʚʳʧʦʣʥʝʥʠʠ; 

n ï ʯʠʩʣʦ ʫʯʘʩʪʥʠʢʦʚ ʢʦʥʢʫʨʩʘ; 

r ï ʢʦʵʬʬʠʮʠʝʥʪ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʅʀʆʂʈ ʧʨʠ ʢʦʥʢʫʨʩʥʦʤ ʚʳʧʦʣʥʝʥʠʠ; 

 ï ʢʦʵʬʬʠʮʠʝʥʪ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʧʨʠ ʝʝ ʚʳʧʦʣʥʝʥʠʠ ʦʜʥʠʤ, ʥʘʠʙʦʣʝʝ ʢʚʘʣʠʬʠ-

ʮʠʨʦʚʘʥʥʳʤ ʫʯʘʩʪʥʠʢʦʤ (ʯʝʣʦʚʝʯʝʩʢʠʤ ʢʘʧʠʪʘʣʦʤ ʠʟ ʩʦʩʪʘʚʘ ʢʘʜʨʦʚʦʡ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʳ) [9]. 

 

ʇʦʜʩʪʘʚʣʷʷ ʟʥʘʯʝʥʠʝ ʬʦʨʤʫʣʳ (6) ʚ (5), ʠʤʝʝʤ: 

 

 

(7) 

ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʢʦʤʧʣʝʢʩʥʫʶ ʩʠʩʪʝʤʫ, ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ 

ʵʬʬʝʢʪʠʚʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʠ ʣʝʚʝʨʝʜʞ ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʡ ʩʫʜʦʭʦʜʥʦʡ ʢʦʤʧʘʥʠʠ, ʪʨʘʥʩ-

ʧʦʨʪʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ (ʦʨʛʘʥʠʟʘʮʠʠ), ʷʚʣʷʶʱʠʭʩʷ ʦʩʥʦʚʥʦʡ, ʥʝʩʫʱʝʡ ʢʦʥʩʪʨʫʢʮʠʝʡ 

ʧʨʠʙʳʣʴʥʦʡ (ʚ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʧʣʘʥʝ) ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ʇʨʠ ʵʪʦʤ ʤʦʜʝʣʴ ʵʬʬʝʢʪʠʚʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʜʦʣʞʥʘ ʪʨʘʥʩʬʦʨ-

ʤʠʨʦʚʘʪʴʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 
(8) 

ʛʜʝ  ï ʵʬʬʝʢʪʠʚʥʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ; 

ï ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʨʝʩʫʨʩ (ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ) ʚ ʧʨʦʮʝʩʩʝ ʬʦʨ-

ʤʠʨʦʚʘʥʠʠ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ; 

 ï ʵʬʬʝʢʪʠʚʥʘʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ (ʢʘʜʨʦʚʘʷ) ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ; 

 ï ʵʬʬʝʢʪʠʚʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ (ʦʨʛʘʥʠʟʘʮʠʡ), ʚ ʪ. ʯ. ʚ 

ʭʦʜʝ ʢʦʦʨʜʠʥʘʮʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ; 

 ï ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʡ ʬʠʥʘʥʩʦʚʳʡ ʨʝʟʝʨʚ ʚ ʧʨʦʮʝʩʩʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʠ ʦʙʝʩʧʝʯʝʥʠʷ (ʧʦʚʳʰʝʥʠʷ) ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʳ. 

 

ɺ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʝʚ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦ-

ʝʢʪʦʚ ʚ ʪʨʘʥʩʧʦʨʪʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʥʘʤʠ ʧʨʝʜʣʘʛʘʶʪʩʷ: 

ï ʯʠʩʪʳʝ ʜʠʩʢʦʥʪʠʨʦʚʘʥʥʳʝ ʜʦʭʦʜʥʳʝ ʧʦʩʪʫʧʣʝʥʠʷ ʥʘ ʦʪʨʘʩʣʝʚʦʤ ʠ ʨʝʛʠʦʥʘʣʴ-

ʥʦʤ ʫʨʦʚʥʷʭ; 

ï ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʘʷ ʥʦʨʤʘ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʠʥʚʝʩʪʠʮʠʡ; 

ï ʩʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ ʠʥʚʝʩʪʠʮʠʡ. 

ɺʳʙʦʨ ʫʢʘʟʘʥʥʳʭ ʢʨʠʪʝʨʠʝʚ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʪʝʦʨʠʝʡ ʜʝʥʝʞʥʳʭ ʧʦ-

ʪʦʢʦʚ ʩ ʫʯʝʪʦʤ ʧʦʧʨʘʚʢʠ ʥʘ ʨʝʘʣʴʥʳʡ ʣʘʛ ʧʦ ʚʨʝʤʝʥʠ. 

                                                                                                                                                     
ʪʝʭʥʠʢʠ, ʠʟʦʙʨʝʪʝʥʠʡ ʠ ʨʘʮʠʦʥʘʣʠʟʘʪʦʨʩʢʠʭ ʧʨʝʜʣʦʞʝʥʠʡ. ʄʝʪʦʜʠʯʝʩʢʠʡ ʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ ʢʦʥʩʘʣʪʠʥʛ 

ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʎʅʀʀ çʈʫʙʤè. 



ʅ.ɺ. ʄʦʨʜʦʚʯʝʥʢʦʚ, ʉ.ɺ. ʂʫʟʴʤʠʯʝʚ, ɽ.ɺ. ʇʘʥʠʥʘ 

ʂʦʥʮʝʧʮʠʷ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʨʘʩʯʝʪʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʦʡ » 
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ʂʨʠʪʝʨʠʡ ʧʨʠʚʝʜʝʥʥʦʛʦ ʵʬʬʝʢʪʘ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʝ-

ʜʫʶʱʝʡ ʬʦʨʤʫʣʦʡ: 

 (9) 

ʛʜʝ  ï ʧʦʟʠʪʠʚʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʝʟʫʣʴʪʘʪ ʦʪ ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʪʨʘʥʩ-

ʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʨʘʩʩʯʠʪʳʚʘʝʤʳʡ ʩ ʫʯʝʪʦʤ ʧʦʧʨʘʚʢʠ ʥʘ ʣʘʛ ʧʦ ʚʨʝʤʝʥʠ; 

 ï ʨʘʩʭʦʜʳ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ, ʥʘ ʪʨʘʥʩʧʦʨʪʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʦʧʨʝʜʝʣʷʝ-

ʤʳʝ ʩ ʫʯʝʪʦʤ ʧʦʧʨʘʚʢʠ ʥʘ ʚʨʝʤʝʥʥʦʡ ʬʘʢʪʦʨ. 

 

ʈʘʩʯʝʪ ʠʥʜʠʢʘʪʦʨʦʚ Rʈʊ ʠ  ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ: 

 

 

 

 

(10) 

 

ʛʜʝ  ï ʧʦʟʠʪʠʚʥʳʡ ʨʝʟʫʣʴʪʘʪ, ʩʚʷʟʘʥʥʳʡ ʩ ʧʨʦʬʠʮʠʪʦʤ ʥʘ ʨʝʢʣʘʤʫ (PR, ʧʘʙʣʠʢʩʠ-

ʪʠ) ʙʶʜʞʝʪʘ ʨʝʛʠʦʥʘ, ʧʦʣʫʯʝʥʥʳʡ ʥʘ pt ʵʪʘʧʝ (ʥʘʧʨʠʤʝʨ, ʚ ʪʝʯʝʥʠʠ pt ʙʶʜʞʝʪʘ); 

ï ʨʘʩʭʦʜʥʘʷ ʯʘʩʪʴ ʙʶʜʞʝʪʘ ʥʘ ʨʝʢʣʘʤʫ (PR, ʧʘʙʣʠʢʩʠʪʠ) ʥʘ pt ʵʪʘʧʝ; 

ï ʢʦʵʬʬʠʮʠʝʥʪ ʜʠʩʢʦʥʪʠʨʦʚʘʥʠʷ. 

 

ʈʘʟʥʦʚʨʝʤʝʥʥʳʝ ʩʮʝʥʘʨʠʠ ʫʩʧʝʰʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʳ ʩ ʫʯʝʪʦʤ ʩʦʦʪʥʝʩʝʥʠʷ ʜʦʭʦʜʥʦʡ ʠ ʨʘʩʭʦʜʥʦʡ ʯʘʩʪʠ ʙʶʜʞʝʪʘ ʨʝʢʣʘʤʳ çʢʦʨ-

ʨʝʢʪʠʨʫʶʪʩʷè ʩ ʧʦʤʦʱʴʶ ʬʦʨʤʫʣʳ ʧʨʠʚʝʜʝʥʠʷ ʧʫʪʝʤ ʫʤʥʦʞʝʥʠʷ ʥʘ ʢʦʵʬʬʠʮʠʝʥʪ : 

 
(11) 

ʛʜʝ T ¡ ï ʤʦʤʝʥʪ ʧʨʠʚʝʜʝʥʠʷ ʨʘʩʭʦʜʥʦʡ, ʜʦʭʦʜʥʦʡ ʯʘʩʪʝʡ ʙʶʜʞʝʪʘ ʥʘ ʨʝʢʣʘʤʫ, ʝʛʦ 

ʵʬʬʝʢʪ (ʧʨʦʬʠʮʠʪ); 

t ï ʥʦʤʝʨ ʵʪʘʧʘ ʨʘʩʯʝʪʘ; 

ɽ ï ʥʦʨʤʘ ʜʦʭʦʜʥʦʩʪʠ (ʧʨʦʮʝʥʪʥʘʷ ʩʪʘʚʢʘ). 

 

ʇʨʠ ʘʣʴʪʝʨʥʘʪʠʚʥʦʤ ʚʳʙʦʨʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʚ ʪʨʘʥʩ-

ʧʦʨʪʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʨʘʩʩʯʠʪʳʚʘʝʤ ʠʥʜʝʢʩ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ 

ʩʦʙʦʡ ʦʪʥʦʰʝʥʠʝ ʩʫʤʤʳ ʧʨʠʚʝʜʝʥʥʳʭ ʵʬʬʝʢʪʦʚ ʙʝʟ ʫʯʝʪʘ ʠʥʚʝʩʪʠʮʠʡ ʢ ʢʘʧʠʪʘʣʠʟʠ-

ʨʦʚʘʥʥʳʤ (ʥʘʨʘʱʝʥʥʳʤ) ʠʥʚʝʩʪʠʮʠʷʤ ʧʦ ʬʦʨʤʫʣʝ: 

 

 

(12) 

ʛʜʝ ʕ¡ʈʊ ï ʧʨʠʚʝʜʝʥʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʙʝʟ ʫʯʝʪʘ ʠʥʚʝʩʪʠʮʠʡ, ʭʘʨʘʢʪʝʨʠʟʫʶ-

ʱʠʭʩʷ ɺʈʇ ʩ ʫʯʝʪʦʤ ʬʘʢʪʦʨʘ ʚʨʝʤʝʥʠ; 

ʀʈʊ ï ʠʥʚʝʩʪʠʮʠʠ (ʢʘʧʠʪʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷ) ʚ ʪʨʘʥʩʧʦʨʪʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʩ ʫʯʝʪʦʤ 

ʬʘʢʪʦʨʘ ʚʨʝʤʝʥʠ. 

 

ʄʝʟʦʠʥʜʠʢʘʪʦʨʳ ʕ¡ʈʊ ʠ ʀʈʊ ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʧʨʝʜʝʣʷʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 
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(13) 
 

 

ɺ ʤʘʪʨʠʮʝ (13) ɿ¡ʈʊ ï  ʨʘʩʭʦʜʳ ʙʶʜʞʝʪʘ, ʟʘʢʣʘʜʳʚʘʝʤʳʝ ʩ ʫʯʝʪʦʤ ʚʳʯʝʪʦʚ ʠʟ ʩʫʤ-

ʤʘʨʥʳʭ ʟʘʪʨʘʪ ɿʈʊ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʥʘ pt ʵʪʘʧʝ, ʚʝʣʠʯʠʥʳ ʠʥʚʝʩʪʠʮʠʡ ʚ ʨʝʛʠʦʥ ʀʈʊ. 

ʊʘʢ, ɿʈʊ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʬʘʢʪʠʯʝʩʢʠ ʩʣʦʞʠʚʰʠʝʩʷ ʨʘʩʭʦʜʳ ʙʶʜʞʝʪʘ. 

ɼʘʣʝʝ ʫʤʥʦʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʜʦʭʦʜʦʚ ʠ ʨʘʩʭʦʜʦʚ ʙʶʜʞʝʪʘ ʥʘ ʢʦʵʬʬʠʮʠʝʥʪ at 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʠʚʝʜʝʥʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʀʈʊ ʠ ɿ¡ʈʊ ʢ ʬʠʢʩʠʨʦʚʘʥʥʦʤʫ ʤʦʤʝʥʪʫ 

ʚʨʝʤʝʥʠ. 

ɼʠʩʢʦʥʪʠʨʦʚʘʥʥʘʷ ʩʫʤʤʘ ʟʘʪʨʘʪ  ʦʩʫʱʝʩʪʚʣʷʝʤʳʭ ʥʘ ʚʩʝʤ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ 

ʠʥʪʝʨʚʘʣʝ, ʩʦʩʪʘʚʠʪ: 

 

 

(14) 

ʛʜʝ  ï ʠʩʯʠʩʣʝʥʥʳʡ ʥʘʨʘʩʪʘʶʱʠʤ ʠʪʦʛʦʤ ʩʚʦʜ ʟʘʪʨʘʪ ʙʶʜʞʝʪʘ ʨʝʛʠʦʥʘ ʚ ʧʨʝʜʝ-

ʣʘʭ ʙʶʜʞʝʪʥʦʛʦ ʛʦʜʘ; 

 ï ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʘʷ ʩʫʤʤʘ ʟʘʪʨʘʪ [8, ʩ. 265]. 

 

ʀʥʬʨʘʩʪʨʫʢʪʫʨʥʳʡ ʥʝʧʨʝʨʳʚʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʯʠʪʳʚʘʪʴ ʚʝʣʠʯʠʥʫ 

ʜʠʩʢʦʥʪʘ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ: 

 

 

(15) 

ʛʜʝ E(S) ï ʥʦʨʤʘ ʜʠʩʢʦʥʪʘ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ S. 

 

ɸʚʪʦʨʳ ʩʪʘʪʴʠ ʩʯʠʪʘʶʪ, ʯʪʦ ʢ ʧʝʨʝʯʥʶ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʥʘ ʤʝʟʦʫʨʦʚʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʠʤ ʠʥʪʝʛʨʘʪʠʚʥʳʡ 

ʤʝʪʦʜ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʝ ʟʚʝʥʴʷ ʵʢʦʥʦʤʠʢʠ ʨʝʛʠʦʥʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʠ/ʠʣʠ ʦʧʦʩʨʝʜʦʚʘʥʥʦ ʢʦʨʨʝʣʠʨʫʶʪ ʩ ʩʦʚʨʝʤʝʥʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʠ 

ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʩʣʝʜʫʶʱʝʡ ʛʨʘʬʠʯʝʩʢʦʡ ʤʦʜʝʣʠ (ʨʠʩ. 1). 

ɼʣʷ ʵʬʬʝʢʪʠʚʥʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʧʨʠ ʨʝʰʝʥʠʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʧʨʦ-

ʙʣʝʤ ʥʝʦʙʭʦʜʠʤʦ ʩʙʘʣʘʥʩʠʨʦʚʘʪʴ ʫʨʦʚʥʠ ʧʦʣʝʟʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʕʪʦ ʩʧʨʘʚʝʜʣʠʚʦ ʥʝ ʪʦʣʴʢʦ ʚ ʩʮʝʥʘʨʠʷʭ ʧʣʘʥʦʚʦʡ ʵʢʦʥʦʤʠʢʠ, ʚ ʢʦʪʦʨʦʡ ʧʦʣʫʯʝʥ-

ʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʦʦʪʥʝʩʣʠʩʴ ʩ ʧʨʠʚʝʜʝʥʥʳʤʠ ʟʘʪʨʘʪʘʤʠ, ʢʘʧʠʪʘʣʴʥʳʤʠ ʚʣʦʞʝʥʠʷʤʠ ʠ 

ʝʜʠʥʦʚʨʝʤʝʥʥʳʤʠ ʟʘʪʨʘʪʘʤʠ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʥʦ ʠ ʢ ʫʩʣʦʚʠʷʤ ʨʳʥʢʘ. 

ʈʳʥʦʯʥʳʝ ʘʩʧʝʢʪʳ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʢʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʜʣʷ ʫʩ-

ʧʝʰʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʥʝʦʙʭʦʜʠʤʦ ʩʦʧʦʩʪʘʚʣʷʪʴ 

ʚʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ: 

 (16) 

ʂʘʯʝʩʪʚʝʥʥʘʷ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʠʩʢ ʵʬʬʝʢʪʠʚʥʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ ʥʘ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʦʩʥʦʚʝ [10]. 

 

 

 



ʅ.ɺ. ʄʦʨʜʦʚʯʝʥʢʦʚ, ʉ.ɺ. ʂʫʟʴʤʠʯʝʚ, ɽ.ɺ. ʇʘʥʠʥʘ 
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ʤʳʭ ʚʘʨʠʘʥʪʦʚ ʨʝʰʝʥʠʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʠʩʪʝʤʦʡ ʨʘʚʝʥʩʪʚ 

 

  

 
 

 

 

 

 (17)   

  

  
  

ʉʨʘʚʥʠʚʘʷ  ʠ  ʥʘ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʦʩʥʦʚʝ, ʠʤʝʝʤ ʩʠʩʪʝʤʫ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʤʦ-

ʜʝʣʝʡ ʚʦʟʤʦʞʥʳʭ ʩʠʪʫʘʮʠʡ, ʥʘʧʨʠʤʝʨ: 

 

  

(18) 
  

  

  

  
 

ʊʝʦʨʠʷ ʢʦʤʙʠʥʘʪʦʨʠʢʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʚʦʟʤʦʞʥʳ 100 ʪʘʢʠʭ ʩʦʯʝʪʘʥʠʡ 

[10]. 

ʉʦʛʣʘʩʥʦ ʨʘʙʦʯʝʡ ʛʠʧʦʪʝʟʳ ʤʝʥʝʜʞʤʝʥʪ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢ-

ʪʫʨʳ ʦʩʫʱʝʩʪʚʣʷʝʪ ʤʦʥʠʪʦʨʠʥʛ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʩ ʦʜʥʦʡ ʩʪʦʨʦ-

ʥʳ, ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʥʩʘʣʪʠʥʛʦʚʳʝ çʰʘʛʠè - ʩ ʜʨʫʛʦʡ. 

ɺ ʩʣʫʯʘʝ ʚʳʧʦʣʥʝʥʠʷ ʫʩʣʦʚʠʡ: 

; 

 

ʩʦʧʦʩʪʘʚʠʪʴ ʠʟʙʨʘʥʥʳʝ ʥʘʤʠ ʩʮʝʥʘʨʠʠ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ. 

ɺ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʥʠʤʘʝʤʳʭ ʨʝʰʝʥʠʡ ʤʦʞʝʪ ʙʳʪʴ ʚʳʙʨʘʥ 

ʩʮʝʥʘʨʠʡ ʤʘʢʩʠʤʫʤʘ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ , ʨʘʚʥʳʡ ʨʘʟʥʦʩʪʠ ʜʦʭʦʜʥʦʡ ʠ 

ʨʘʩʭʦʜʥʦʡ ʯʘʩʪʝʡ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ 

; 

, 

ʪʦ ʝʩʪʴ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʥʪʝʛʨʘʪʠʚʥʦʛʦ ʵʬʬʝʢʪʘ, ʚʘʨʠʘʥʪ ai ʧʨʝʚʳʰʘʝʪ ʘʥʘʣʦʛʠʯʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ aj, ʥʦ ʫʩʪʫʧʘʝʪ ʚʘʨʠʘʥʪʫ aj ʧʦ ʢʘʯʝʩʪʚʫ ʞʠʟʥʠ. 

ʇʦʵʪʦʤʫ ʧʨʠʦʨʠʪʝʪ (ʧʨʝʜʧʦʯʪʝʥʠʝ) ʥʝʣʴʟʷ ʦʪʥʝʩʪʠ ʢ ʚʘʨʠʘʥʪʫ ʩ ʠʥʜʝʢʩʦʤ j. 

ɼʣʷ ʧʨʠʚʝʜʝʥʠʷ ʩʦʧʦʩʪʘʚʠʤʳʭ ʚʘʨʠʘʥʪʦʚ ʢ ʪʨʝʙʦʚʘʥʠʷʤ ʫʯʨʝʜʠʪʝʣʝʡ (ʘʬʬʠʣʠʨʦ-

ʚʘʥʥʳʭ ʣʠʮ) ʩʫʜʦʭʦʜʥʦʡ ʢʦʤʧʘʥʠʠ ʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ ʥʝʦʙʭʦʜʠʤʳ 

ʠʥʚʝʩʪʠʮʠʠ ʥʘ ʫʨʦʚʥʝ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʧʦ ʩʣʝʜʫʶʱʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: 

1. ɸʢʪʠʚʠʟʘʮʠʠ ʦʪʨʘʩʣʝʚʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ (ʤʝʨʦʧʨʠʷʪʠʡ) ʥʘ ʘʣʴʪʝʨ-

ʥʘʪʠʚʥʦʡ ʦʩʥʦʚʝ; 

2. ʇʦʣʫʯʝʥʠʝ ʧʨʠʨʦʩʪʘ ɺʈʇ ʟʘ ʩʯʝʪ ʚʥʝʜʨʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʤʝʭʘʥʠʟʤʘ (ʤʦʥʠʪʦʨʠʥʛ, ʣʠʟʠʥʛ, ʢʦʥʪʨʦʣʣʠʥʛ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʜʠʘʛʥʦʩʪʠʢʘ, ʜʠʘʛʥʦ-

ʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ) ʠ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ (ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʢʘʧʠʪʘʣ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʘʫʜʠʪ, ʠʥʞʠʥʠʨʠʥʛ ʠ ʨʝʠʥʞʠʥʠʨʠʥʛ); 

3. ʌʦʨʤʠʨʦʚʘʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʬʠʥʘʥʩʦʚʦʛʦ ʨʝʟʝʨʚʘ. 



ʅ.ɺ. ʄʦʨʜʦʚʯʝʥʢʦʚ, ʉ.ɺ. ʂʫʟʴʤʠʯʝʚ, ɽ.ɺ. ʇʘʥʠʥʘ 

ʂʦʥʮʝʧʮʠʷ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʨʘʩʯʝʪʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʦʡ » 

 

 132 

ʀʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʪʨʝʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ ʨʝʟʝʨʚʘ ʚ ʵʢʦʥʦʤʠʢʝ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʦʪʨʘʩʣʠ ʠ ʨʝʛʠʦʥʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʚʣʝʢʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʧʦ 

ʩʦʧʦʩʪʘʚʠʤʳʤ ʩʮʝʥʘʨʠʷʤ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʘʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʩʪʘʪʫʩʘ ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʳ: 

 (19) 

ʛʜʝ  ï ʩʦʮʠʘʣʴʥʳʡ ʵʬʬʝʢʪ ʦʪ ʧʦʟʠʪʠʚʥʦʛʦ ʚʦʩʪʨʝʙʫʝʤʦʛʦ ʚʥʝʜʨʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ; 

 ï ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ (ʨʝʡʪʠʥʛʦʚʘʷ) ʠ/ʠʣʠ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʢʘʜʨʦʚʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, 

ʩʦʩʪʦʷʱʘʷ ʚ ʦʩʥʦʚʥʦʤ ʠʟ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ (ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠ-

ʪʘʣʘ); 

 ï ʩʦʧʫʪʩʪʚʫʶʱʠʡ ʩʦʮʠʘʣʴʥʳʡ ʵʬʬʝʢʪ, ʪ.ʝ. ʩʧʦʩʦʙʥʦʩʪʴ ʚʦʟʜʝʡʩʪʚʠʷ ʢʘʜʨʦʚʦʡ ʠʥ-

ʬʨʘʩʪʨʫʢʪʫʨʳ ʥʘ ʦʙʫʯʘʝʤʫʶ ʘʫʜʠʪʦʨʠʶ (ʧʦʚʳʰʝʥʠʝ ʦʙʱʝʡ ʫʩʧʝʚʘʝʤʦʩʪʠ ʚ ʦʙʨʘ-

ʟʦʚʘʪʝʣʴʥʦʤ ʫʯʨʝʞʜʝʥʠʠ ʧʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʠ ʩʧʝʮʠʘʣʴʥʳʤ ʧʨʝʜʤʝʪʘʤ, ʚʦʟ-

ʜʝʡʩʪʚʠʶ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠ ʧʨʠʢʣʘʜʥʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʧʦʚʳʰʝʥʠʝ 

ʨʝʡʪʠʥʛʘ (ʩʪʘʪʫʩʘ) ʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʦʪʨʘʩʣʝʚʦʛʦ ʚʫʟʘ; 

 ï ʢʦʩʚʝʥʥʳʡ (ʦʧʦʩʨʝʜʦʚʘʥʥʳʡ) ʩʦʮʠʘʣʴʥʳʡ ʵʬʬʝʢʪ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʡ ʧʦʚʳʰʝʥʠʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʪʨʫʢʪʫʨʳ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʢʘʯʝʩʪʚʘ ʪʨʫʜʘ [8, ʩ. 129]. 

 

ʀʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʚʦʟʤʦʞʥʳʭ ʅʀʆʂʈ-

ʧʨʦʝʢʪʦʚ [11, ʩ. 35] ʠ ʨʝʘʣʠʟʘʮʠʠ ʨʝʩʫʨʩʘ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [12, ʩ.190ï

197] ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ: 

 

(20) 

ʛʜʝ i =1,én ï ʧʝʨʝʯʝʥʴ ʩʦʩʪʘʚʣʷʶʱʠʭ (ʚʠʜʦʚ) ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ; 

Ei ï ʛʦʜʦʚʦʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʛʦ ʢʦʤʧʦʥʝʥʪʘ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ
1
, ʨʫʙ.; 

Si ï ʢʦʣʠʯʝʩʪʚʦ ʩʦʩʪʘʚʣʷʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʚʪʦʨʩʢʘʷ ʢʦʥʮʝʧʮʠʷ ʧʨʝʜʧʦʣʘʛʘʝʤʦʡ ʤʝʪʦʜʠʢʠ ʨʘʩʯʸʪʘ ʵʢʦʥʦʤʠ-

ʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʶ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢ-

ʪʫʨʳ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ: 

1. ʋʩʠʣʠʪʴ ʢʦʤʧʣʝʢʩʥʦ-ʩʠʩʪʝʤʥʳʝ ʠ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʝ ʚʟʘʠʤʦʩʚʷʟʠ ʚ ʨʝ-

ʰʝʥʠʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʧʨʦʙʣʝʤ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦ-ʦʪʨʘʩʣʝʚʦʤ ʫʨʦʚʥʝ, ʯʪʦ ʧʦʟʚʦʣʠʪ 

ʩʦʟʜʘʪʴ ʨʝʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʢ ʜʦʩʪʠʞʝʥʠʶ ʤʘʢʩʠʤʘʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʘʛʣʦʤʝʨʘʮʠʠ 

[4, ʩ. 186]. 

2. ʀʩʧʦʣʴʟʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʥʩʘʣʪʠʥʛʦʚʳʡ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦ-ʠʥʪʝʣʣʝʢʪʫ-

ʘʣʥɹʳʡ ʨʝʩʫʨʩ ʥʘ ʤʝʟʦʫʨʦʚʥʝ, ʯʪʦ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘ-

ʥʠʶ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʤʝʭʘʥʠʟʤʘ ʠ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʨʳʥʢʘ ʪʨʘʥʩʧʦʨʪ-

ʥʳʭ ʫʩʣʫʛ (ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʜʠʘʛʥʦʩʪʠʢʘ [13, ʩ. 83], ʵʢʦʥʦʤʝʪʨʠʯʝʩʢʠʡ ʘʫʜʠʪ [14, ʩ. 89ï

97]), ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʠʶ ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. 

3. ʋʯʠʪʳʚʘʪʴ ʧʨʦʠʩʭʦʜʷʱʠʝ ʛʣʦʙʘʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʢʦʥʚʝʨʛʝʥʮʠʠ, ʢʦʪʦʨʳʝ ʩʧʦ-

ʩʦʙʩʪʚʫʶʪ çʚʩʪʨʘʠʚʘʥʠʶè ʵʢʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠ ʤʦʜʝʣʝʡ ʚ ʪʝʦʨʠʶ ʵʢʦʣʦʛʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʘ ʤʝʟʦʫʨʦʚʥʝ. 

                                                           
1 ʇʨʠ ʵʪʦʤ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʩʣʝʜʫʝʪ ʫʜʝʣʷʪʴ ʨʘʟʚʠʪʠʶ ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʢʘʜʨʦʚʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ [15, ʩ. 13ï16; 19,  ʩ. 57ï70] 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 58, 2018 ʛ. 

ʈʘʟʜʝʣ III . ʕʢʦʥʦʤʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 

 

 133 

4. ʋʯʠʪʳʚʘʪʴ ʚʣʠʷʥʠʝ ʤʦʪʠʚʘʮʠʠ ʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʪʨʫʜʘ 

ʢʘʜʨʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʚʫʟʘʭ ʚ ʅʀʆʂʈ-ʧʨʦʝʢʪʘʭ (ʛʝʥʝʨʘʮʠʠ ʠʜʝʡ, çʥʦʫ-ʭʘʫè, 

ʥʘʫʯʥʳʭ ʮʝʥʪʨʦʚ ʠ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʦʙʲʝʜʠʥʝʥʠʡ, ʩʪʫʜʝʥʯʝʩʢʠʭ ʤʦʣʦʜʸʞʥʳʭ ʠʥʠ-

ʮʠʘʪʠʚ ʠ ʪ.ʜ.) ʩʧʦʩʦʙʥʳʝ ʩʦʟʜʘʪʴ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʝ ʪʠʧʳ 

ʠ/ʠʣʠ ʚʠʜʳ ʬʣʦʪʘ [11, ʩ. 35] ʚ ʫʩʣʦʚʠʷʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʳʥʢʘ ʥʘʫʯ-

ʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ [15, ʩ. 13-16]. 

5. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʧʨʘʚʦʚʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ [16] (ʨʠʩ. 1), ʤʝʞʦʪʨʘʩʣʝʚʳʝ ʙʘ-

ʣʘʥʩʳ, ʤʝʞʨʝʛʠʦʥʘʣʴʥʳʝ ʦʪʥʦʰʝʥʠʷ, ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʠʝ ʩʚʷʟʠ ʥʘ ʦʩʥʦʚʝ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ. 

6. ʇʦʚʳʰʘʪʴ ʢʘʯʝʩʪʚʦ ʵʢʦʥʦʤʝʪʨʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʢʦʤʧʣʝʢʩʥʦʡ ʩʠʩʪʝʤʝ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʝ ʪʦʣʴʢʦ ʧʘʨʘʜʠʛʤʘʣʴʥʳʤ ʠʟʤʝʥʝ-

ʥʠʷʤ ʥʘ ʨʳʥʢʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ, ʥʦ ʠ ʤʝʪʦʜʦʣʦʛʠʟʘʮʠʠ ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʮʠʬʨʦ-

ʚʦʡ ʵʢʦʥʦʤʠʢʠ ʥʘ ʤʝʟʦʫʨʦʚʥʝ [17, ʩ. 659; 4, ʩ. 186]. 

7. ʀʩʧʦʣʴʟʦʚʘʪʴ ʠ ʨʝʪʨʘʥʩʣʠʨʦʚʘʪʴ ʦʧʳʪ ʧʨʦʚʝʜʝʥʠʷ ʢʦʤʧʣʝʢʩʥʳʭ ʤʘʨʢʝʪʠʥʛʦʚʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʠʥʜʠʢʘʪʠʚʥʦʩʪʴ ʠ ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʥʦʩʪʴ ʵʢʦʥʦʤʠʯʝ-
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The integrative method can be applicable to the list of socio-economic components of the 

transport infrastructure at the meso-level. At the same time, the interconnected links of the 

regional economy directly and / or indirectly correlate with the modern transport infrastruc-

ture.It is necessary to create a comprehensive system that ensures effective monitoring and 

leverage of a single shipping company, a transport enterprise, which are the main, support-

ing structure of a profitable (in socio-economic terms) transport infrastructure. Competitive 

transport and logistics infrastructure contributes to raising the status of the social sphere. In 

case of using the concept proposed by the authors of the article, the method of calculating of 

the economic effect on the formation and functioning of transport infrastructure, it is neces-

sary to strengthen the complex system and cause-effect relationships in solving infrastructure 

problems at the industry level, which will create real conditions for achieving maximum ag-

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

ʀʉʉʃɽɼʆɺɸʅʀɽ ʌɸʂʊʆʈʆɺ, ɼɽʉʊɸɹʀʃʀɿʀʈʋʖʑʀʍ 

ʉʈʆʂʀ ɼʆʉʊɸɺʂʀ ʅɸ ʈɽʏʅʆʄ ʊʈɸʅʉʇʆʈʊɽ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʦʩʪʘʚʢʘ ʧʨʦʜʫʢʮʠʠ, çʪʦʯʥʦ ʚ ʩʨʦʢè, ʩʨʦʢ ʜʦʩʪʘʚʢʠ, ʩʙʦʠ ʧʨʠ ʜʦʩ-

ʪʘʚʢʝ, ʨʝʯʥʦʡ ʪʨʘʥʩʧʦʨʪ. 

 

ɺ ʩʪʘʪʴʝ ʦʧʨʝʜʝʣʝʥʘ ʘʢʪʫʘʣʴʥʦʩʪʴ ʜʣʷ ʨʝʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʜʦʩʪʘʚʢʠ ʧʦ ʧʨʠʥʮʠʧʫ 

çʪʦʯʥʦ ʚ ʩʨʦʢè. ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʥʘʪʫʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʧʨʦʮʝʩʩʦʤ ʧʝʨʝʚʦʟʦʢ 

ʚ 2016ï2017 ʛʛ. ʥʘ ʣʠʥʠʠ ʏʝʨʝʧʦʚʝʮ ï ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ ʠ ʚʳʷʚʣʝʥʳ ʛʨʫʧʧʳ ʩʧʝʮʠʬʠ-

ʯʝʩʢʠʭ ʜʣʷ ʨʝʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʬʘʢʪʦʨʦʚ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʟʘʜʝʨʞʢʘʤ ʚ ʧʨʦʮʝʩʩʝ ʜʦʩ-

ʪʘʚʢʠ. ɼʘʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʙ-

ʩʣʫʞʠʚʘʥʠʷ ʬʣʦʪʘ ʥʘ ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʜʦʩʪʘʚʢʠ. ʆʮʝʥʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʨʝʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ (ʙʝʟ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʧʦ ʩʦʟʜʘ-

ʥʠʶ ʩʠʩʪʝʤʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʜʦʩʪʘʚʢʫ ʚ ʩʨʦʢ ʥʘ ʢʦʥʢʨʝʪʥʳʭ ʣʠʥʠʷʭ) ʚ ʧʝʨʝʚʦʟʢʘʭ 

ʧʦ ʧʨʠʥʮʠʧʫ çʪʦʯʥʦ ʚ ʩʨʦʢè. ʆʧʨʝʜʝʣʝʥʳ ʥʘʧʨʘʚʣʝʥʠʷ ʜʝʡʩʪʚʠʡ ʧʦ ʧʦʚʳʰʝʥʠʶ ʛʦʪʦʚ-

ʥʦʩʪʠ ʢ ʜʦʩʪʘʚʢʝ çʪʦʯʥʦ ʚ ʩʨʦʢè ʥʘ ʨʝʯʥʦʤ ʪʨʘʥʩʧʦʨʪʝ.  

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʣʷ ʨʝʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʜʦʩʪʘʚʢʠ ʧʦ 

ʧʨʠʥʮʠʧʫ çʪʦʯʥʦ ʚ ʩʨʦʢè 

ʆʩʥʦʚʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ, ʧʨʝʜʲʷʚʣʷʝʤʳʤʠ ʛʨʫʟʦʚʣʘʜʝʣʴʮʘʤʠ ʢ ʧʝʨʝʚʦʟʢʝ ʛʨʫ-

ʟʦʚ, ʷʚʣʷʶʪʩʷ: ʜʦʩʪʘʚʢʘ ʚ ʥʫʞʥʦʤ ʢʦʣʠʯʝʩʪʚʝ, ʜʦʩʪʘʚʢʘ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ, 

ʜʦʩʪʘʚʢʘ ʪʦʯʥʦ ʚ ʩʨʦʢ [1, 2, 3, 4, 5, 6, 7, 8, 9]. ʇʨʠ ʵʪʦʤ ʚʳʙʦʨ ʤʝʞʜʫ ʜʦʩʪʘʚʢʦʡ ʨʝʯ-

ʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ ʠ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʘ ʯʘʩʪʦ ʜʝʣʘʝʪʩʷ ʛʨʫʟʦʚʣʘʜʝʣʴʮʘʤʠ ʥʝ ʚ 

ʧʦʣʴʟʫ ʨʝʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝʤ ʧʦʩʣʝʜʥʝʛʦ ʪʨʝʙʦʚʘʥʠʶ 

çʜʦʩʪʘʚʢʠ ʪʦʯʥʦ ʚ ʩʨʦʢè, ʪʘʢ ʢʘʢ ʨʝʯʥʦʡ ʪʨʘʥʩʧʦʨʪ ʧʦ ʧʝʨʚʳʤ ʜʚʫʤ ʢʨʠʪʝʨʠʷʤ ʚ 

ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʩʣʫʯʘʝʚ ʧʝʨʝʚʦʟʦʢ ʥʝ ʫʩʪʫʧʘʝʪ ʜʨʫʛʠʤ ʚʠʜʘʤ ʪʨʘʥʩʧʦʨʪʘ.  

ɺ ʮʝʣʷʭ ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʨʝʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʥʝʦʙʭʦʜʠʤʦ ʧʦ-

ʚʳʰʘʪʴ ʝʛʦ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʜʦʩʪʘʚʢʠ ʚ ʩʨʦʢ. ɺʳʷʚʣʝʥʠʶ ʬʘʢʪʦʨʦʚ, ʜʝʩ-

ʪʘʙʠʣʠʟʠʨʫʶʱʠʭ ʧʨʦʮʝʩʩ ʜʦʩʪʘʚʢʠ ʥʘ ʨʝʯʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʠ ʦʧʨʝʜʝʣʝʥʠʶ ʤʝʨ, ʩʧʦ-

ʩʦʙʩʪʚʫʶʱʠʭ ʫʤʝʥʴʰʝʥʠʶ ʚʣʠʷʥʠʷ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʩʨʦʢ ʜʦʩʪʘʚʢʠ ʧʦʩʚʷʱʝʥʘ ʜʘʥ-

ʥʘʷ ʩʪʘʪʴʷ.  

ʆʙʟʦʨ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʫʙʣʠʢʘʮʠʡ [1ï15] ʧʦʢʘʟʘʣ, ʯʪʦ ʩʧʝʮʠʘʣʴʥʳʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʜʦʩʪʘʚʢʠ ʪʦʯʥʦ ʚ ʩʨʦʢ ʥʘ ʨʝʯʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʥʝ ʧʨʦʚʦʜʠ-

ʣʦʩʴ. ɺʦʧʨʦʩʳ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʘʚʢʠ ʪʦʯʥʦ ʚ ʩʨʦʢ ʠ ʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ (ʙʝʟ ʫʯʝʪʘ 

ʩʧʝʮʠʬʠʢʠ ʨʝʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ) ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʚ ʨʘʙʦʪʘʭ [10, 11, 12, 13, 14, 15]. ɺʩʝ 

ʵʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʚʦʜʠʤʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ʈʝʟʫʣʴʪʘʪʳ ʥʘʪʫʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʧʨʦʮʝʩʩʦʤ ʧʝʨʝʚʦʟʦʢ 

ʇʨʦʚʝʜʝʥʥʳʝ ʥʘʪʫʨʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʧʨʦʮʝʩʩʦʤ ʧʝʨʝʚʦʟʦʢ ʚ 2016ï2017 ʛʛ. ʥʘ 

ʣʠʥʠʠ ʏʝʨʝʧʦʚʝʮ ï ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ ʚʳʷʚʠʣʠ ʪʨʠ ʛʨʫʧʧʳ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʜʣʷ ʨʝʯʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ ʬʘʢʪʦʨʦʚ, ʧʨʠʚʦʜʷʱʠʤ ʢ ʟʘʜʝʨʞʢʘʤ ʚ ʧʨʦʮʝʩʩʝ ʜʦʩʪʘʚʢʠ: 

1-ʡ ï ʚʳʧʦʣʥʝʥʠʝ ʦʧʝʨʘʮʠʡ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʬʣʦʪʘ; 

2-ʡ ï ʥʝʧʣʘʥʦʚʳʝ ʧʨʦʩʪʦʠ ʚ ʭʦʜʝ ʢʨʫʛʦʚʦʛʦ ʨʝʡʩʘ; 

3-ʡ ï ʩʪʦʭʘʩʪʠʯʥʦʩʪʴ ʦʧʝʨʘʮʠʡ (ʭʦʜʘ, ʛʨʫʟʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʜʨ.).  

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʩʪʘʥʦʚʠʤʩʷ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʠ ʜʚʫʭ ʧʝʨʚʳʭ ʠʟ ʥʠʭ.  
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ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 58, 2018 ʛ. 
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ʂʦʣʠʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʙʩʣʫʞʠʚʘ-

ʥʠʷ ʬʣʦʪʘ ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣ. 1 ʠ 2. ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

ï ʦʩʥʦʚʥʘʷ ʜʦʣʷ ʦʧʝʨʘʮʠʡ (95%) ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʧʨʦʩʪʦʝʤ ʬʣʦʪʘ (ʩʤ. ʪʘʙʣ. 1), ʯʪʦ 

ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʜʦʩʪʘʚʢʝ ʛʨʫʟʘ ʪʦʯʥʦ ʚ ʩʨʦʢ; 

ʊʘʙʣʠʮʘ 1 

ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʧʦʪʨʝʙʥʦʩʪʠ ʚʨʝʤʝʥʠ ʥʘ ʦʧʝʨʘʮʠʠ ʢʦʤʧʣʝʢʩʥʦʛʦ  

ʦʙʩʣʫʞʠʚʘʥʠʷ ʬʣʦʪʘ ʧʨʠ ʨʘʙʦʪʝ ʩʫʜʥʘ ʥʘ ʣʠʥʠʠ  

ʏʝʨʝʧʦʚʝʮ ï ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ ʟʘ ʥʘʚʠʛʘʮʠʠ 2016ï2017 ʛʛ. 

ʅʘʠʤʝʥʦʚʘʥʠʝ  

ʦʧʝʨʘʮʠʠ 

ʋʩʣʦʚʠʷ ʚʳʧʦʣʥʝʥʠʷ ʂʦʣʠʯʝʩʪʚʦ 

ʦʧʝʨʘʮʠʡ ʟʘ 

ʥʘʚʠʛʘʮʠʶ, ʝʜ. 

ʉʫʤʤʘʨʥʘʷ ʧʨʦ-

ʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʦʧʝʨʘʮʠʡ, ʯ 

2016 2017 2016 2017 

ʉʥʘʙʞʝʥʠʝ ʢʦʣʧʠʪʦʤ ʉʪʦʷʥʢʘ ʫ ʧʨʠʯʘʣʘ 13 14 118 113 

ʉʜʘʯʘ ʬʝʢʘʣʠʡ ʇʦʩʪʘʥʦʚʢʘ ʥʘ ʨʝʡʜ, ʧʦʜʭʦʜ ʆʉ 17 18 67 58 

ʉʜʘʯʘ ʤʫʩʦʨʘ ʇʦʩʪʘʥʦʚʢʘ ʥʘ ʨʝʡʜ, ʧʦʜʭʦʜ ʆʉ 18 19 56 52 

ʉʥʘʙʞʝʥʠʝ ɻʉʄ ʇʦʩʪʘʥʦʚʢʘ ʥʘ ʨʝʡʜ, ʧʦʜʭʦʜ ʉɹ 7 7 26 29 

ʉʜʘʯʘ ʧʦʜʩʣʘʥʝʚʳʭ ʚʦʜ ʇʦʩʪʘʥʦʚʢʘ ʥʘ ʨʝʡʜ, ʧʦʜʭʦʜ ʆʉ 6 6 22 22 

ʉʥʘʙʞʝʥʠʝ ʚʦʜʦʡ* ʇʨʠ ʧʦʛʨʫʟʢʝ ʠ ʚʳʛʨʫʟʢʝ 13* 14* 52* 44* 

ʀʪʦʛʦ  74 78 341 318 

ɺ ʪ.ʯ. ʩ ʧʨʦʩʪʦʝʤ  61 64 289 274 

ʇʨʠʤʝʯʘʥʠʝ: * ï ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʙʝʟ ʧʨʦʩʪʦʷ ʩʫʜʥʘ 

 

ï ʢʦʣʠʯʝʩʪʚʦ ʦʧʝʨʘʮʠʡ ʂʆʌ, ʚʳʧʦʣʥʷʝʤʳʭ ʩ ʧʨʦʩʪʦʝʤ, ʟʘ ʥʘʚʠʛʘʮʠʶ ʩʦʩʪʘʚʣʷʝʪ 

61-64 (ʪʘʙʣ. 1), ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʟʘʜʝʨʞʢʠ ʚ ʜʦʩʪʘʚʢʝ ʧʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʤʦʛʫʪ 

ʙʳʪʴ ʩ ʚʳʩʦʢʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʧʨʠ ʢʘʞʜʦʡ ʜʦʩʪʘʚʢʝ ʛʨʫʟʘ; 

ï ʩʫʤʤʘʨʥʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʧʝʨʘʮʠʡ ʂʆʌ ʜʦʩʪʠʛʘʝʪ 12 ʩʫʪʦʢ (ʧʦʨʷʜʢʘ 6% 

ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʥʘʚʠʛʘʮʠʠ), ʧʨʠ ʵʪʦʤ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʜʥʦʡ ʦʧʝʨʘʮʠʠ 

ʂʆʌ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 4,5 ʯʘʩʘ. ʆʥʘ ʥʦʩʠʪ ʩʪʦʭʘʩʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ï ʢʦʵʬʬʠʮʠ-

ʝʥʪ ʚʘʨʠʘʮʠʠ ʧʦ ʚʠʜʘʤ ʦʧʝʨʘʮʠʡ ʢʦʣʝʙʣʝʪʩʷ ʠ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 0,11 ʜʦ 0,45 (ʩʤ. ʪʘʙʣ. 2). 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʜʥʦʡ ʦʧʝʨʘʮʠʠ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 12 ʯʘʩʦʚ; 

ʊʘʙʣʠʮʘ 2 

ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʩʨʝʜʥʠʭ ʧʦʪʝʨʴ ʚʨʝʤʝʥʠ ʥʘ ʦʧʝʨʘʮʠʠ ʢʦʤʧʣʝʢʩʥʦʛʦ  

ʦʙʩʣʫʞʠʚʘʥʠʷ ʬʣʦʪʘ ʧʨʠ ʨʘʙʦʪʝ ʩʫʜʥʘ ʥʘ ʣʠʥʠʠ  

ʏʝʨʝʧʦʚʝʮ ï ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ (ʩʨʝʜʥʠʝ ʟʘ 2016ï2017 ʛʦʜʳ) 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʦʧʝʨʘʮʠʠ 

ʉʫʤʤʘʨʥʘʷ 

ʧʨʦʜʦʣʞʠ-

ʪʝʣʴʥʦʩʪʴ 

ʦʧʝʨʘʮʠʡ, ʯ 

ɼʦʣʷ ʟʘʪʨʘʪ 

ʚʨʝʤʝʥʠ ʥʘ 

ʦʧʝʨʘʮʠʠ 

ʂʆʌ, % 

ʉʨʝʜʥʷʷ 

ʧʨʦʜʦʣʞʠ-

ʪʝʣʴʥʦʩʪʴ 

ʦʧʝʨʘʮʠʠ, ʯ 

ʄʘʢʩʠʤʘʣʴ-

ʥʘʷ ʧʨʦʜʦʣ-

ʞʠʪʝʣʴʥʦʩʪʴ 

ʦʧʝʨʘʮʠʠ, ʯ 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʚʘʨʠʘʮʠʠ ʧʨʦ-

ʜʦʣʞʠʪʝʣʴʥʦ-

ʩʪʠ ʦʧʝʨʘʮʠʠ 

ʉʥʘʙʞʝʥʠʝ ʢʦʣʧʠ-

ʪʦʤ 

116 41 8,3 12 0,45 

ʉʜʘʯʘ ʬʝʢʘʣʠʡ  63 22 3,6 4 0,11 

ʉʜʘʯʘ ʤʫʩʦʨʘ  54 19 2,8 4 0,43 

ʉʥʘʙʞʝʥʠʝ ɻʉʄ  28 10 3,9 5 0,28 

ʉʜʘʯʘ ʧʦʜʩʣʘʥʝʚʳʭ 

ʚʦʜ 

22 8 3,7 5 0,35 

ʀʪʦʛʦ 281.5 100 4,5   

 



ɺ.ɺ. ʎʚʝʨʦʚ, ʄ.ɸ. ʃʝʚʦʯʢʠʥʘ 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʬʘʢʪʦʨʦʚ, ʜʝʩʪʘʙʠʣʠʟʠʨʫʶʱʠʭ ʩʨʦʢʠ ʜʦʩʪʘʚʢʠ ʥʘ ʨʝʯʥʦʤ ʪʨʘʥʩʧʦʨʪʝ 
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ï ʠʟ ʟʘʪʨʘʪ ʚʨʝʤʝʥʠ ʥʘ ʦʧʝʨʘʮʠʠ ʂʆʌ, ʚʳʧʦʣʥʷʝʤʳʝ ʩ ʧʨʦʩʪʦʝʤ, ʥʘʠʙʦʣʴʰʠʝ ʟʘ-

ʪʨʘʪʳ (41 %) ʪʨʝʙʫʶʪʩʷ ʥʘ ʦʧʝʨʘʮʠʶ ʩʥʘʙʞʝʥʠʝ ʢʦʣʧʠʪʦʤ (ʩʤ. ʪʘʙʣ. 2), ʢʦʪʦʨʘʷ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʩʪʦʷʥʢʝ ʫ ʧʨʠʯʘʣʘ (ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʥʴʰʝ ʧʨʠ ʮʝʥʪʨʘʣʠʟʦ-

ʚʘʥʥʦʡ ʩʠʩʪʝʤʝ ʂʆʌ ʥʘ ʈʊ ʦʥʠ ʚʳʧʦʣʥʷʣʠʩʴ ʚ ʦʩʥʦʚʥʦʤ ʧʦʩʨʝʜʩʪʚʦʤ ʩʧʝʮʠʘʣʠʟʠʨʦ-

ʚʘʥʥʳʭ ʧʣʘʚʫʯʠʭ ʤʘʛʘʟʠʥʦʚ ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʜʨʫʛʠʤʠ ʦʧʝʨʘʮʠʷʤʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦ-

ʮʝʩʩʘ); 

ï ʦʧʝʨʘʮʠʠ ʩʜʘʯʘ ʤʫʩʦʨʘ, ʬʝʢʘʣʠʡ ʠ ʧʦʜʩʣʘʥʝʚʳʭ ʚʦʜ (ʚʳʧʦʣʥʷʝʤʳʝ ʧʦʩʨʝʜʩʪʚʦʤ 

ʧʦʜʭʦʜʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʫʜʦʚ ʪʠʧʘ çʆʉè), ʩʫʤʤʘʨʥʦ ʟʘʥʠʤʘʶʪ 49 % ʚʩʝʭ ʧʨʦ-

ʩʪʦʝʚ ʬʣʦʪʘ ʧʦʜ ʦʧʝʨʘʮʠʷʤʠ ʂʆʌ (ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʥʴʰʝ ʧʨʠ ʮʝʥʪʨʘʣʠʟʦʚʘʥ-

ʥʦʡ ʩʠʩʪʝʤʝ ʂʆʌ ʥʘ ʈʊ ʦʥʠ ʚʳʧʦʣʥʷʣʠʩʴ ʚ ʦʩʥʦʚʥʦʤ ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʜʨʫʛʠʤʠ ʦʧʝʨʘ-

ʮʠʷʤʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʧʦʪʝʨʷʤʠ ʚʨʝʤʝʥʠ). 

ʂʦʣʠʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʥʝʧʣʘʥʦʚʳʭ ʧʨʦʩʪʦʝʚ ʧʨʠ ʨʘʙʦʪʝ ʩʫʜʥʘ ʥʘ ʣʠʥʠʠ 

ʏʝʨʝʧʦʚʝʮ ï ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣ. 3 ʠ 4. ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʩʣʝ-

ʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

ï ʩʫʤʤʘʨʥʳʝ ʧʦʪʝʨʠ ʦʪ ʥʝʧʣʘʥʦʚʳʭ ʧʨʦʩʪʦʝʚ ʩʦʩʪʘʚʣʷʶʪ 27 ʩʫʪʦʢ, ʯʪʦ ʧʨʠ ʧʨʦ-

ʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʥʘʚʠʛʘʮʠʠ ʚ 200 ʩʫʪʦʢ ʦʩʪʘʚʣʷʝʪ 13,5% ʠ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʜʦʩʪʘʚʢʝ 

ʛʨʫʟʘ ʪʦʯʥʦ ʚ ʩʨʦʢ; 

ï ʢʦʣʠʯʝʩʪʚʦ ʥʝʧʣʘʥʦʚʳʭ ʧʨʦʩʪʦʝʚ ʟʘ ʥʘʚʠʛʘʮʠʶ ʩʦʩʪʘʚʣʷʝʪ 41ï50 (ʪʘʙʣ. 3), ʯʪʦ 

ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʟʘʜʝʨʞʢʠ ʚ ʜʦʩʪʘʚʢʝ ʧʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠ ʢʘʞʜʦʡ ʜʦʩ-

ʪʘʚʢʝ ʛʨʫʟʘ. ʇʨʠ ʵʪʦʤ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʜʥʦʡ ʪʘʢʦʡ ʟʘʜʝʨʞʢʠ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 

14,3 ʯʘʩʘ ʠ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 38 ʯʘʩʦʚ; 

ï ʦʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ, ʚʣʠʷʶʱʠʤʠ ʥʘ ʧʦʪʝʨʠ ʚʨʝʤʝʥʠ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʣʠ-

ʥʠʠ, ʷʚʣʷʶʪʩʷ ʦʞʠʜʘʥʠʝ ʚ ʦʯʝʨʝʜʠ ʥʘ ʰʣʶʟʦʚʘʥʠʝ ʠ ʥʘ ʛʨʫʟʦʚʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ï ʥʘ 

ʥʠʭ ʧʨʠʭʦʜʠʪʩʷ 67% ʚʩʝʭ ʥʝʧʣʘʥʦʚʳʭ ʧʨʦʩʪʦʝʚ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʥʘ ʜʘʥʥʦʡ ʣʠ-

ʥʠʠ ʩʫʜʥʦ ʧʨʦʭʦʜʠʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʰʣʶʟʦʚ ʠ ʩʪʦʭʘʩʪʠʯʥʦʩʪʴʶ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʘ ʪʘʢʞʝ ʦʪʩʫʪʩʪʚʠʝʤ ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʭ ʚʨʝʤʝʥʥʳʭ ʦʢʦʥ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʚ 

ʰʣʶʟʘʭ ʠ ʧʦʨʪʘʭ;  

ï ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʥʝʧʣʘʥʦʚʳʭ ʧʨʦʩʪʦʝʚ ʥʦʩʠʪ ʩʪʦʭʘʩʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ï ʢʦ-

ʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʧʦ ʠʭ ʚʠʜʘʤ ʢʦʣʝʙʣʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ (ʩʤ. ʪʘʙʣ. 4). ʅʘʠʙʦʣʝʝ ʩʪʦ-

ʭʘʩʪʠʯʥʳ ʧʨʦʩʪʦʠ ʚ ʦʞʠʜʘʥʠʠ ʛʨʫʟʦʚʳʭ ʨʘʙʦʪ ï ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʵʪʦʡ ʦʧʝʨʘ-

ʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 0,8. ʇʨʠ ʵʪʦʤ ʝʝ ʩʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʫʱʝʩʪʚʝʥʥʘ ʠ ʩʦʩʪʘʚʣʷ-

ʝʪ ʚ ʩʨʝʜʥʝʤ 20,7 ʯʘʩʘ; 

ʊʘʙʣʠʮʘ 3 

ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʧʦʪʝʨʴ ʚʨʝʤʝʥʠ ʩʫʜʥʘ ʦʪ ʥʝʧʣʘʥʦʚʳʭ ʧʨʦʩʪʦʝʚ  

ʧʨʠ ʨʘʙʦʪʝ ʥʘ ʣʠʥʠʠ ʟʘ ʥʘʚʠʛʘʮʠʠ 2016ï2017 ʛʦʜʦʚ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʨʠʯʠʥ  

ʥʝʧʣʘʥʦʚʳʭ ʧʨʦʩʪʦʝʚ 

ʂʦʣʠʯʝʩʪʚʦ  

ʟʘ ʥʘʚʠʛʘʮʠʶ, ʝʜ. 

ʉʫʤʤʘʨʥʘʷ ʧʨʦʜʦʣʞʠ-

ʪʝʣʴʥʦʩʪʴ ʧʨʦʩʪʦʷ, ʯ 

2016 2017 2016 2017 

ʆʞʠʜʘʥʠʝ ʚ ʦʯʝʨʝʜʠ ʥʘ ʰʣʶʟʦʚʘʥʠʝ 11 10 213 240 

ʆʞʠʜʘʥʠʝ ʚ ʦʯʝʨʝʜʠ ʥʘ ʛʨʫʟʦʚʦʝ ʦʙʩʣʫʞʠ-

ʚʘʥʠʝ 

10 8 180 192 

ʐʪʦʨʤʦʚʘʷ ʧʦʛʦʜʘ 13 11 174 168 

ʊʫʤʘʥ 12 10 65 60 

ʆʞʠʜʘʥʠʝ ʣʦʮʤʘʥʘ 4 2 3 5 

ʊʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʫʜʥʘ (ʧʦʣʦʤʦʢ, 

ʘʚʘʨʠʠ ʠ ʪ.ʧ.) 

0 0 0 0 

ʅʝʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʛʣʫʙʠʥ 0 0 0 0 

ʀʪʦʛʦ 50 41 635 665 

 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 58, 2018 ʛ. 
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ʊʘʙʣʠʮʘ 4 

ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʧʦʪʝʨʴ ʚʨʝʤʝʥʠ ʩʫʜʥʘ ʦʪ ʥʝʧʣʘʥʦʚʳʭ ʧʨʦʩʪʦʝʚ  

ʧʨʠ ʨʘʙʦʪʝ ʥʘ ʣʠʥʠʠ (ʩʨʝʜʥʠʝ ʟʘ 2016ï2017 ʛʦʜʳ) 

ʅʘʠʤʝʥʦʚʘʥʠʝ  

ʧʨʠʯʠʥ ʥʝʧʣʘʥʦʚʳʭ 

ʧʨʦʩʪʦʝʚ 

ʉʫʤʤʘʨ-

ʥʘʷ ʧʨʦ-

ʜʦʣʞʠ-

ʪʝʣʴʥʦʩʪʴ, 

ʯ 

ɼʦʣʷ ʟʘʪʨʘʪ 

ʚʨʝʤʝʥʠ ʚ ʦʙ-

ʱʠʭ ʥʝʧʣʘʥʦ-

ʚʳʭ ʧʨʦʩʪʦʷʭ, 

% 

ʉʨʝʜʥʷʷ 

ʧʨʦʜʦʣ-

ʞʠʪʝʣʴ-

ʥʦʩʪʴ, ʯ 

ʄʘʢʩʠʤʘʣʴ-

ʥʘʷ ʧʨʦ-

ʜʦʣʞʠʪʝʣʴ-

ʥʦʩʪʴ, ʯ 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʚʘʨʠʘʮʠʠ ʧʨʦ-

ʜʦʣʞʠʪʝʣʴʥʦ-

ʩʪʠ ʧʨʦʩʪʦʷ 

ʆʞʠʜʘʥʠʝ ʚ ʦʯʝʨʝʜʠ 

ʥʘ ʰʣʶʟʦʚʘʥʠʝ 

227 38 21,6 30 0,11 

ʆʞʠʜʘʥʠʝ ʚ ʦʯʝʨʝʜʠ 

ʥʘ ʛʨʫʟʦʚʦʝ ʦʙʩʣʫʞʠ-

ʚʘʥʠʝ 

186 29 20,7 38 0,8 

ʐʪʦʨʤʦʚʘʷ ʧʦʛʦʜʘ 171 21 14,3 22 0,1 

ʊʫʤʘʥ 63 10 5,7 11 0,22 

ʆʞʠʜʘʥʠʝ ʣʦʮʤʘʥʘ 4 2 1,3 3 0,5 

ʊʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷ-

ʥʠʷ ʩʫʜʥʘ (ʧʦʣʦʤʦʢ, 

ʘʚʘʨʠʠ ʠ ʪ.ʧ.) 

0 0 0 0 0 

ʅʝʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦ-

ʚʝʥʴ ʛʣʫʙʠʥ 

0 0 0 0 0 

ʀʪʦʛʦ 650 100 14,3   

 

ï ʧʨʦʩʪʦʠ ʚʩʣʝʜʩʪʚʠʝ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ (ʰʪʦʨʤʦʚʘʷ ʧʦʛʦʜʘ, ʪʫʤʘʥ) ʩʫʤʤʘʨʥʦ ʟʘ-

ʥʠʤʘʶʪ 31% ʚʩʝʭ ʥʝʧʣʘʥʦʚʳʭ ʧʨʦʩʪʦʝʚ ʩʫʜʥʘ ʥʘ ʜʘʥʥʦʡ ʣʠʥʠʠ. ʇʨʠ ʵʪʦʤ ʥʘ ʰʪʦʨʤʦ-

ʚʫʶ ʧʦʛʦʜʫ ʧʨʠʭʦʜʠʪʩʷ 21%, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʢʣʘʩʩʦʤ ʨʝʛʠʩʪʨʘ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʩʫʜʥʘ ʠ 

ʪʝʤ, ʯʪʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʣʠʥʠʷ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʆʥʝʞʩʢʦʝ ʠ ʃʘʜʦʞʩʢʦʝ ʦʟʝʨʘ; 

ï ʧʨʦʩʪʦʠ ʩʫʜʥʘ ʚʩʣʝʜʩʪʚʠʝ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʛʣʫʙʠʥ ʥʘ ʜʘʥʥʦʡ ʣʠʥʠʠ ʥʝ ʥʘʙʣʶ-

ʜʘʶʪʩʷ. ʉʣʝʜʫʝʪ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʥʘ ʜʨʫʛʠʭ ʣʠʥʠʷʭ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʩʫʱʝʩʪʚʝʥʥʳʤʠ 

(ʥʘʧʨʠʤʝʨ, ʥʘ ʣʠʥʠʷʭ, ʧʨʦʭʦʜʷʱʠʭ ʯʝʨʝʟ ʫʯʘʩʪʦʢ çɻʦʨʦʜʝʮ ï ʅ.ʅʦʚʛʦʨʦʜè);  

ï ʧʨʦʩʪʦʠ ʚʩʣʝʜʩʪʚʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʫʜʥʘ ʥʝ ʥʘʙʣʶʜʘʣʠʩʴ, ʯʪʦ ʩʚʷʟʘʥʦ 

ʩ ʝʛʦ ʭʦʨʦʰʠʤ ʪʝʭʥʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ (ʧʦ ʜʨʫʛʠʤ ʩʫʜʘʤ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʩʫʱʝʩʪʚʝʥ-

ʥʳʤʠ). 

ʆʮʝʥʢʘ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚ ʧʝʨʝʚʦʟʢʘʭ ʧʦ ʧʨʠʥ-

ʮʠʧʫ çʪʦʯʥʦ ʚ ʩʨʦʢè ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ʀʩʭʦʜʷ ʠʟ ʧʨʠʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ, ʘʚʪʦʨʳ 

ʩʯʠʪʘʶʪ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ (ʙʝʟ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʧʦ ʩʦʟʜʘʥʠʶ ʩʠʩʪʝʤʳ, ʦʙʝʩʧʝ-

ʯʠʚʘʶʱʝʡ ʜʦʩʪʘʚʢʫ ʚ ʩʨʦʢ ʥʘ ʢʦʥʢʨʝʪʥʳʭ ʣʠʥʠʷʭ) ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 

ʚ ʧʝʨʝʚʦʟʢʘʭ ʧʦ ʧʨʠʥʮʠʧʫ çʪʦʯʥʦ ʚ ʩʨʦʢè ʥʝʚʦʟʤʦʞʥʦ.  

ʅʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʝʯʥʦʡ ʪʨʘʥʩʧʦʨʪ ʤʦʞʝʪ ʧʨʝʪʝʥʜʦʚʘʪʴ ʥʘ ʫʯʘʩʪʠʝ ʚ ʮʝʧʠ 

ʧʦʩʪʘʚʦʢ ʧʨʦʜʫʢʮʠʠ ʩ ʫʩʣʦʚʠʷʤʠ ʜʦʩʪʘʚʢʠ çʪʦʯʥʦ ʚ ʩʨʦʢè ʯʝʨʝʟ ʩʦʟʜʘʥʠʝ ʩʠʩʪʝʤ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʜʦʩʪʘʚʢʫ ʚ ʩʨʦʢ ʥʘ ʢʦʥʢʨʝʪʥʳʭ ʣʠʥʠʷʭ. ɼʣʷ ʵʪʦʛʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʪʨʝʙʫʝʪʩʷ ʚʳʷʚʠʪʴ ʠ ʨʘʥʞʠʨʦʚʘʪʴ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʧʨʠʯʠʥʳ ʩʙʦʝʚ ʚ ʮʝʧʠ ʦʧʝʨʘʮʠʡ 

ʜʦʩʪʘʚʢʠ ʥʘ ʢʦʥʢʨʝʪʥʦʡ ʣʠʥʠʠ. ɼʣʷ ʟʥʘʯʠʤʳʭ ʧʨʠʯʠʥ ʩʙʦʝʚ ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʨʦʧʨʠʷʪʠʷ 

ʧʦ ʠʭ ʣʠʢʚʠʜʘʮʠʠ ʠʣʠ ʩʥʠʞʝʥʠʶ ʧʦʩʣʝʜʩʪʚʠʡ ʦʪ ʥʠʭ.  

ʅʘʧʨʘʚʣʝʥʠʷʤʠ ʜʝʡʩʪʚʠʡ ʧʦ ʧʦʚʳʰʝʥʠʶ ʛʦʪʦʚʥʦʩʪʠ ʢ ʜʦʩʪʘʚʢʝ çʪʦʯʥʦ ʚ ʩʨʦʢè 

ʥʘ ʨʝʯʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʤʦʛʫʪ ʙʳʪʴ: 

1) ʦʨʛʘʥʠʟʘʮʠʷ ʦʧʝʨʘʮʠʡ ʂʆʌ ʙʝʟ ʧʦʩʪʘʥʦʚʢʠ ʩʫʜʥʘ ʥʘ ʨʝʡʜʝ (ʯʪʦ ʥʘ ʨʘʩʩʤʘʪʨʠ-

ʚʘʝʤʦʡ ʣʠʥʠʠ, ʢʨʦʤʝ ʪʦʛʦ, ʤʦʞʝʪ ʧʦʟʚʦʣʠʪʴ ʫʚʝʣʠʯʠʪʴ ʧʨʦʚʦʟʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʥʘ 

6%); 

2) ʨʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʩʥʘʙʞʝʥʠʷ ʧʨʦʜʫʢʪʘʤʠ ʧʠʪʘʥʠʷ ʩ ʤʝʥʴʰʠʤʠ ʧʦʪʝʨʷʤʠ 

ʚʨʝʤʝʥʠ (ʯʪʦ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʣʠʥʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʤʦʞʝʪ ʧʦʟʚʦʣʠʪʴ ʫʚʝʣʠʯʠʪʴ 

ʧʨʦʚʦʟʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʥʘ 2,5 %); 



ɺ.ɺ. ʎʚʝʨʦʚ, ʄ.ɸ. ʃʝʚʦʯʢʠʥʘ 
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3) ʨʘʟʨʘʙʦʪʢʘ ʛʨʘʬʠʢʘ ʧʨʦʭʦʞʜʝʥʠʷ (ʚʨʝʤʝʥʥʳʭ ʦʢʦʥ) ʧʦʨʪʦʚ, ʰʣʶʟʦʚ ʠ ʜʨ. ʩʠʩ-

ʪʝʤ ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʘ ʢʦʥʢʨʝʪʥʦʡ ʣʠʥʠʠ ʠ ʨʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʝʛʦ ʩʦʙʣʶʜʝʥʠʷ, ʯʪʦ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʪ ʧʨʦʩʪʦʠ ʚ ʦʞʠʜʘʥʠʠ ʦʙʩʣʫʞʠʚʘʥʠʷ (ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʣʠʥʠʠ 

ʵʪʦ, ʢʨʦʤʝ ʪʦʛʦ, ʤʦʞʝʪ ʧʦʟʚʦʣʠʪʴ ʫʚʝʣʠʯʠʪʴ ʧʨʦʚʦʟʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʥʘ 17 %); 

4) ʧʦʜʙʦʨ ʩʫʜʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʡʦʥʫ ʧʣʘʚʘʥʠʷ ï ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʨʝʛʠʩʪ-

ʨʘ, ʦʩʘʜʢʠ (ʯʪʦ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʣʠʥʠʠ ʤʦʞʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʦʟʚʦʣʠʪʴ ʫʚʝʣʠʯʠʪʴ 

ʧʨʦʚʦʟʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʥʘ 3%); 

5) ʥʘ ʣʠʥʠʠ, ʨʘʙʦʪʘʶʱʝʡ ʧʦ ʩʠʩʪʝʤʝ çʪʦʯʥʦ ʚ ʩʨʦʢè, ʧʦʜʙʦʨ ʩʫʜʦʚ ʚ ʭʦʨʦʰʝʤ 

ʪʝʭʥʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ (ʯʪʦ ʩʦʢʨʘʪʠʪ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʩʙʦʝʚ ʧʦ ʪʝʭʥʠʯʝʩʢʠʤ ʧʨʠʯʠ-

ʥʘʤ); 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʤʝʨ ʧʦ ʥʠʚʝʣʠʨʦʚʘʥʠʶ ʚʣʠʷʥʠʷ 

ʜʝʩʪʘʙʠʣʠʟʠʨʫʶʱʠʭ ʩʨʦʢ ʜʦʩʪʘʚʢʠ ʬʘʢʪʦʨʦʚ ʥʘ ʨʝʯʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʚʦʟʤʦʞʥʦ, ʠ ʵʪʦ 

ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʝʛʦ ʫʩʣʫʛ ʠ ʚʢʣʶʯʘʪʴ ʚ ʮʝʧʠ ʧʦʩʪʘʚʦʢ, 

ʨʘʙʦʪʘʶʱʠʝ ʧʦ ʧʨʠʥʮʠʧʫ ʪʦʯʥʦ ʚ ʩʨʦʢ. 
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transport. 

 

The article defines the relevance for river transport delivery on the çjust in timeè principle. 

The results of in - situ observations of the transportation process in 2016ï2017 on the 

Cherepovets-St. Petersburg line are presented and groups of river transport-specific factors 

leading to delays in the delivery process are identified. A quantitative assessment of the im-

pact of complex fleet maintenance operations on the stability of the delivery process is given. 

The possibility of using river transport at present (without work to create a system that en-

sures delivery on time on specific lines) in the çjust in timeè principle is evaluated. The di-

rections of actions to improve the readiness for delivery çjust in time çon river transport are 

identified. 

 

References: 

[1] Benson D. Transport and Cargo Delivery / D. Benson, J. Whitehead. Per from English ï M .: 

Transport, 1990. ï 279 p. 

[2] Hakan G. An empirical modeling framework for forecasting freight transportation / G. Hakan // 

Transport. ï 2014. ï N. 29. ï pp. 185ï194. 

[3] Laysons, K. Procurement and supply chain management / K. Laysons, M. Gillingen; per. from 

English ï M.: INFRA-M, 2005. ï 798 p. 

[4] Linders M.R. Supply and inventory management. Logistics / M.R. Linders, H.E. Firon. Per. from 

English ï SPb .: Victoria Plus, 2002. ï 768 p. 

[5] Long Q., Zhang W. Q. Long, W. Zhang // In-formation Sciences. ï 2014. ï N. 277. ï pp. 567ï581. 

[6] Lukinskiy, V.S., Dragomirov, V.V.S. Lukinskiy, V. Dragomirov // Transport and Telecommunica-

tion, 2016. ï volume 17. ï no. 1. ï R. 5ï59. 

[7] Sergeev V.I. Management in business logistics. ï M .: Filin, 1997. ï 772 p. 

[8] Stoke, J.R. Strategic Logistics Management / J.R. Stoke, D.M. Lamberg; per. from English .. ï M.: 

INFRA-M, 2005, XXXII. ï 797 s. 

[9] Transport Logistics: Study Guide / Edited by L. B. Mirotina ï M .: MGADI (TU), 1996. ï 211 p. 

[10] Transport logistics: study guide / L.S. Fedorov, V.A. Persianov, I.B. Mu-khametdinov; under total 

Ed. L.S.Fedorova ï 2nd ed., Sr. ï M.: KNORUS, 2016. ï 310 p. 

[11] Walters D. Logistics: Supply Chain Management / D. Walters; per. from English ï M.: Unity, 

2003. ï 503 p. 

[12] Tsverov V.V. Analysis of approaches to the management of delivery on the principle of çjust in 

timeè for export-import operations / V.V. Tsverov, E.V. Ponamarev // Proceedings of the 15th Interna-

tional Scientific and Industrial Forum çGreat Rivers ï 2013è. Materials of the scientific-methodical 

conference of the faculty, graduate students, specialists and students çProblems of the use and innova-

tive development of inland waterways in the basins of great riversè. Volume 1. ï N.Novgorod: Pub-

lishing house FBOUVO çVGAVTè, 2013. ï p. 259-262. 

[13] Tsverov V.V. Managing the delivery of material resources çfrom door to doorè and çjust in timeè 

/ Tsverov V.V. // Theoretical-methodical journal çUniversi-Theta Bulletinè. ï 2008. ï ˉ 16/26. ï p. 

168ï172. 

[14] Tsverov V.V. Scientific and methodological support for the delivery of material resources on the 

principles of çdoor to doorè and çjust in timeè / V.V. Tsverov // Science and Technology of Trans-

Port. ï 2010. ï ˉ 3. ï p. 78ï83. 

[15] Tsverov V.V. Ensuring the delivery of material resources on the principles of çdoor to doorè and 

çjust in timeè / V.V. Tsverov // Bulletin of transport information. ï 2010. ï ˉ 11. ï p. 3ï7. 

ʉʪʘʪʴʷ ʧʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 13.02.2019 ʛ. 

 

 



 

 

 

 

 

ʈʘʟʜʝʣ I V 
 

 

 
 
ʕʢʩʧʣʫʘʪʘʮʠʷ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, 
ʩʫʜʦʚʦʞʜʝʥʠʝ  
ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʫʜʦʭʦʜʩʪʚʘ 
 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 



 

 

 

 

 

Section I V 
 

 

 
 

Operation of water transport, navigation 
and safety of navigation  
 
 
 
 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 



ɻ.ɺ. ɺʝʩʝʣʦʚ, ʄ.ɺ. ʂʘʨʪʘʰʦʚ, ɺ.ʀ. ʄʠʥʝʝʚ 
ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

 

 144 

ʋɼʂ 656.1:656.6 

 
ɻ.ɺ. ɺʝʩʝʣʦʚ, ʧʨʦʬʝʩʩʦʨ, ʜ.ʵ.ʥ., ʢʘʬʝʜʨʘ ʵʢʦʥʦʤʠʢʠ ʠ ʤʝʥʝʜʞʤʝʥʪʘ  

ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè 

ʄ.ɺ. ʂʘʨʪʘʰʦʚ, ʟʘʤʝʩʪʠʪʝʣʴ ʜʠʨʝʢʪʦʨʘ ʧʦ ʫʯʝʙʥʦʡ ʨʘʙʦʪʝ, ʢ.ʵ.ʥ. 

ʂʘʩʧʠʡʩʢʠʡ ʠʥʩʪʠʪʫʪ ʤʦʨʩʢʦʛʦ ʠ ʨʝʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ  

(ʂʀʄʈʊ ï ʬʠʣʠʘʣ ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè) 

414024, ʛ. ɸʩʪʨʘʭʘʥʴ, ʫʣ. ɹ.ʍʤʝʣʴʥʠʮʢʦʛʦ, 3 

ɺ.ʀ. ʄʠʥʝʝʚ, ʩʦʚʝʪʥʠʢ ʨʝʢʪʦʨʘ, ʧʨʦʬʝʩʩʦʨ, ʜ.ʵ.ʥ. ʌɻɹʆʋ ɺʆ çɺɻʋɺʊè 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çɺʦʣʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘè  

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

ʉʆɺʈɽʄɽʅʅʆɽ ʉʆʉʊʆʗʅʀɽ  

ʇɸʉʉɸɾʀʈʉʂʀʍ ʇɽʈɽɺʆɿʆʂ  

ɺ ʈʆʉʉʀʁʉʂʆʁ ʌɽɼɽʈɸʎʀʀ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʜʚʠʞʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ, ʧʘʩʩʘʞʠʨʩʢʠʝ ʧʝʨʝʚʦʟʢʠ, ʧʘʩʩʘʞʠʨʦʦʙʦ-

ʨʦʪ, ʩʪʨʫʢʪʫʨʘ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ ʧʦ ʚʠʜʘʤ ʪʨʘʥʩʧʦʨʪʘ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʝʨʝʚʦ-

ʟʦʢ 

 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʘ ʦʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʘʩʩʘʞʠʨʩʢʠʭ 

ʧʝʨʝʚʦʟʦʢ, ʜʘʥ ʘʥʘʣʠʟ ʪʝʤʧʦʚ ʨʦʩʪʘ ʯʠʩʣʘ ʧʝʨʝʚʝʟʝʥʥʳʭ ʧʘʩʩʘʞʠʨʦʚ ʠ ʧʘʩʩʘʞʠʨʦ-

ʦʙʦʨʦʪʘ, ʨʘʩʩʤʦʪʨʝʥʘ ʩʪʨʫʢʪʫʨʘ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ ʧʦ ʚʠʜʘʤ ʪʨʘʥʩʧʦʨʪʘ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʘʥʘʣʠʟʘ ʦʩʦʙʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʦʮʝʥʢʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʜ-

ʚʠʞʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ. ʉʬʦʨʤʫʣʠʨʦʚʘʥʳ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʙʦʣʝʝ ʘʢʪʠʚʥʦʤʫ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʶ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʨʝʚʦʟʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʘʩʩʘʞʠʨʦʚ ʪʘʢʦʛʦ ʚʠʜʘ 

ʪʨʘʥʩʧʦʨʪʘ ʢʘʢ ʚʦʜʥʳʡ. ɺ ʢʘʯʝʩʪʚʝ ʘʨʛʫʤʝʥʪʦʚ ʚ ʧʦʣʴʟʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʧʫʪʝʡ 

ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ ʘʚʪʦʨʳ ʧʨʠʚʦʜʷʪ ʜʘʥʥʳʝ ʧʦ ʘʚʘʨʠʡʥʦʩʪʠ ʥʘ ʩʘʤʦʤ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʤ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚʠʜʝ ʪʨʘʥʩʧʦʨʪʘ, ʟʘʜʝʡʩʪʚʦʚʘʥʥʦʤ ʥʘ 

ʧʝʨʝʚʦʟʢʝ ʧʘʩʩʘʞʠʨʦʚ, ï ʘʚʪʦʤʦʙʠʣʴʥʦʤ. ɹʦʣʝʝ ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʫʨʦʚʝʥʴ ʥʘʛʨʫʟʢʠ ʥʘ ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʜʦʨʦʛʠ ʩʪʨʘʥʳ, 

ʩʥʠʟʠʪʴ ʫʨʦʚʝʥʴ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʚʪʦʤʦʙʠʣʝʡ. 

 

ɼʣʷ ʦʛʨʦʤʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʪʨʘʥʩʧʦʨʪ ʠʛʨʘʝʪ ʠʩʢʣʶʯʠʪʝʣʴ-

ʥʦ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ, ʦʙʲʝʜʠʥʷʷ ʦʪʜʝʣʴʥʳʝ ʨʝʛʠʦʥʳ, ʦʪʨʘʩ-

ʣʠ, ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʝʜʠʥʦʝ ʮʝʣʦʝ. ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʨʘʟʚʠʪʠʝ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ 

ʪʨʘʥʩʧʦʨʪʘ, ʥʝʨʘʟʚʠʪʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʥʝ ʧʦʟʚʦʣʷʝʪ ʫʜʦʚʣʝʪʚʦʨʠʪʴ 

ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʚʦʟʨʘʩʪʘʶʱʠʡ ʩʧʨʦʩ ʥʘ ʧʘʩʩʘʞʠʨʩʢʠʝ ʧʝʨʝʚʦʟʢʠ. ɼʦʩʪʘʪʦʯʥʦ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʙʦʣʝʝ 40 ʪʳʩʷʯ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʩʪʨʘʥʳ ʥʝ ʠʤʝʶʪ ʢʨʫʛʣʦʛʦʜʠʯʥʦʛʦ ʪʨʘʥʩ-

ʧʦʨʪʥʦʛʦ ʩʦʦʙʱʝʥʠʷ, ʩʫʙʲʝʢʪʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦ ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ 

ʨʘʟʣʠʯʘʶʪʩʷ ʙʦʣʝʝ ʯʝʤ ʚ 100 ʨʘʟ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʞʠʪʝʣʠ ʤʘʣʳʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢ-

ʪʦʚ ʣʠʰʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʜʦʩʪʫʧʘ ʢ ʩʦʚʨʝʤʝʥʥʳʤ ʫʩʣʫʛʘʤ, ʚʢʣʶʯʘʷ ʤʝʜʠʮʠʥʩʢʦʝ ʦʙ-

ʩʣʫʞʠʚʘʥʠʝ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʮʝʥʪʨʘʭ. 

ʊʝʤʧʳ ʨʦʩʪʘ ʦʙʲʝʤʦʚ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ ʠ ʧʘʩʩʘʞʠʨʦʦʙʦʨʦʪʘ ʚ ʈʦʩʩʠʠ ʧʦ 

ʚʠʜʘʤ ʪʨʘʥʩʧʦʨʪʘ ʚ ʧʝʨʠʦʜ ʩ 2011 ʧʦ 2016 ʛʦʜ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 2010 ʛʦʜʫ ʧʨʠʚʝʜʝʥʳ 

ʥʘ ʨʠʩ. 1 ʠ 2 [2ï4]. 

ʇʨʠ ʦʙʱʝʤ ʩʥʠʞʝʥʠʠ ʯʠʩʣʘ ʧʝʨʝʚʝʟʝʥʥʳʭ ʧʘʩʩʘʞʠʨʦʚ ʟʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʧʝʨʠ-

ʦʜ ʚʩʝʤʠ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʘ ʧʘʩʩʘʞʠʨʦʦʙʦʨʦʪ ʥʝʩʢʦʣʴʢʦ ʫʚʝʣʠʯʠʣʩʷ, ʯʪʦ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʝʪ ʦʙ ʫʚʝʣʠʯʝʥʠʠ ʩʨʝʜʥʝʡ ʜʘʣʴʥʦʩʪʠ ʧʝʨʝʚʦʟʦʢ. ʇʨʠ ʵʪʦʤ ʟʘʤʝʪʥʦ ʚʳʜʝʣʷʝʪʩʷ 

ʚʦʟʜʫʰʥʳʡ ʪʨʘʥʩʧʦʨʪ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʧʦʚʳʰʝʥʥʳʤ ʚʥʠʤʘʥʠʝʤ ʢ ʥʝʤʫ ʛʦʩʫʜʘʨʩʪʚʘ ʚ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ. 
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ʈʠʩ. 1. ʊʝʤʧʳ ʨʦʩʪʘ ʦʙʲʝʤʦʚ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ ʚ ʈʦʩʩʠʠ  

ʚ 2011ï2016 ʛʦʜʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 2010 ʛʦʜʫ 

 

 

ʈʠʩ. 2. ʊʝʤʧʳ ʨʦʩʪʘ ʧʘʩʩʘʞʠʨʦʦʙʦʨʦʪʘ ʚ ʈʦʩʩʠʠ  

ʚ 2011ï2016 ʛʦʜʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 2010 ʛʦʜʫ 

ɸʥʘʣʠʟ ʩʪʨʫʢʪʫʨʳ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ ʧʦ ʚʠʜʘʤ ʪʨʘʥʩʧʦʨʪʘ ʈʦʩʩʠʠ ʟʘ ʧʝʨʠʦʜ 

2010ï2017 ʛʦʜʳ ʧʦʢʘʟʳʚʘʝʪ ʫʩʪʦʡʯʠʚʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ ʨʦʣʠ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʪʨʘʥʩ-

ʧʦʨʪʘ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʚʦʟʜʫʰʥʦʛʦ (ʨʠʩ. 3), ʫʜʝʣʴʥʳʡ ʚʝʩ ʢʦʪʦʨʦʛʦ ʫʚʝʣʠʯʠʣʩʷ ʟʘ 

ʵʪʦʪ ʧʝʨʠʦʜ ʧʦʯʪʠ ʚ ʜʚʘ ʨʘʟʘ ʩ 0,26% ʜʦ 0,48%. 

ʆʜʥʘʢʦ ʘʥʘʣʠʟ ʩʪʨʫʢʪʫʨʳ ʧʘʩʩʘʞʠʨʦʦʙʦʨʦʪʘ (ʨʠʩ. 4) ʟʘ ʪʦʪ ʞʝ ʧʝʨʠʦʜ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʝʪ ʦ ʩʫʱʝʩʪʚʝʥʥʦʤ ʨʦʩʪʝ ʢ 2016 ʛʦʜʫ ʜʦʣʠ ʚʦʟʜʫʰʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʩ 30,51% ʚ 

2010 ʛʦʜʫ ʜʦ 42,11% ʚ 2016 ʛʦʜʫ ʧʨʠ ʩʥʠʞʝʥʠʠ ʨʦʣʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ, ʘʚʪʦʤʦʙʠʣʴ-

ʥʦʛʦ (ʘʚʪʦʙʫʩʥʦʛʦ) ʠ ʜʘʞʝ ʥʘʠʙʦʣʝʝ ʵʢʦʥʦʤʠʯʥʦʛʦ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʩ 0,17% ʜʦ 

0,1% ʠʣʠ ʥʘ 70%. 

ɺ ʯʘʩʪʠ ʢʦʣʠʯʝʩʪʚʘ ʧʝʨʝʚʝʟʝʥʥʳʭ ʧʘʩʩʘʞʠʨʦʚ ʣʠʜʠʨʫʝʪ ʘʚʪʦʤʦʙʠʣʴʥʳʡ (ʘʚʪʦʙʫʩ-

ʥʳʡ) ʪʨʘʥʩʧʦʨʪ, ʥʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ʛʦʨʦʜʩʢʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʚʠʜʳ ʪʨʘʥʩʧʦʨʪʘ (ʪʨʘʤʚʘʡ, 

ʪʨʦʣʣʝʡʙʫʩ, ʤʝʪʨʦʧʦʣʠʪʝʥ). ʏʪʦ ʢʘʩʘʝʪʩʷ ʧʘʩʩʘʞʠʨʦʦʙʦʨʦʪʘ, ʪʦ ʟʜʝʩʴ ʚʝʣʠʢʘ ʨʦʣʴ ʞʝ-

ʣʝʟʥʦʜʦʨʦʞʥʦʛʦ, ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʠ ʚʦʟʜʫʰʥʦʛʦ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ, ʧʨʠʯʝʤ ʨʦʣʴ ʧʦ-

ʩʣʝʜʥʝʛʦ, ʢʘʢ ʠ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚʳʰʝ, ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʨʦʩʣʘ ʟʘ ʧʦʩʣʝʜʥʠʝ 5 ʣʝʪ. 

ɺ ʫʩʣʦʚʠʷʭ ʩʚʦʙʦʜʥʦʛʦ ʨʳʥʢʘ ʪʨʘʥʩʧʦʨʪʥʳʝ ʢʦʤʧʘʥʠʠ ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʧʦʜ-

ʜʝʨʞʢʠ ʠʭ ʛʦʩʫʜʘʨʩʪʚʦʤ ʧʨʝʢʨʘʪʠʣʠ ʥʘʠʙʦʣʝʝ ʫʙʳʪʦʯʥʳʝ ʩʦʮʠʘʣʴʥʦ-ʟʥʘʯʠʤʳʝ ʧʝʨʝ-

ʚʦʟʢʠ ʧʘʩʩʘʞʠʨʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢ ʚ ʧʨʦʮʝʥʪʘʭ ʢ ʥʘʩʝʣʝʥʠʶ ʈʦʩʩʠʠ 

ʩʦʢʨʘʪʠʣʩʷ ʙʦʣʝʝ ʯʝʤ ʚ 8 ʨʘʟ (ʨʠʩ. 5) [5]. 



ɻ.ɺ. ɺʝʩʝʣʦʚ, ʄ.ɺ. ʂʘʨʪʘʰʦʚ, ɺ.ʀ. ʄʠʥʝʝʚ 
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ʈʠʩ. 3. ʉʪʨʫʢʪʫʨʘ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ ʚ ʈʦʩʩʠʠ ʧʦ ʚʠʜʘʤ  

ʪʨʘʥʩʧʦʨʪʘ ʚ 2010 ʠ 2016 ʛʦʜʘʭ 

 

ʈʠʩ. 4. ʉʪʨʫʢʪʫʨʘ ʧʘʩʩʘʞʠʨʦʦʙʦʨʦʪʘ ʚ ʈʦʩʩʠʠ ʧʦ ʚʠʜʘʤ ʪʨʘʥʩʧʦʨʪʘ 

ʚ 2010 ʠ 2016 ʛʦʜʘʭ 

 

ʈʠʩ. 5. ʉʦʦʪʥʦʰʝʥʠʝ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʘ ʠ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ, (%) 

ʉʥʠʞʝʥʠʝ ʧʦʜʚʠʞʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʩʚʷʟʘʥʦ ʩ ʨʦʩʪʦʤ ʪʘʨʠʬʦʚ ʥʘ ʧʘʩʩʘʞʠʨʩʢʠʝ ʧʝ-

ʨʝʚʦʟʢʠ, ʚʣʠʷʥʠʝ ʢʦʪʦʨʳʭ ʥʘ ʧʦʜʚʠʞʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 7 [6]. 

ʊʘʢʘʷ ʩʠʪʫʘʮʠʷ ʩ ʧʘʩʩʘʞʠʨʩʢʠʤʠ ʧʝʨʝʚʦʟʢʘʤʠ ʚ ʩʪʨʘʥʝ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʩʚʷʟʘʥʘ ʩ 

ʥʝʜʦʦʮʝʥʢʦʡ ʨʦʣʠ ʥʘʠʙʦʣʝʝ ʵʢʦʥʦʤʠʯʥʦʛʦ ʠ ʙʝʟʦʧʘʩʥʦʛʦ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ɽʛʦ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʧʦʜʚʠʞʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʥʝʦʩʧʦʨʠʤʳ ʚ ʦʪ-

ʥʦʰʝʥʠʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ ʤʘʣʳʭ ʛʦʨʦʜʦʚ ʠ ʧʨʠʨʝʯʥʳʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. 

ʇʨʠ ʵʪʦʤ ʚʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʥʘʜʝʞʥʫʶ ʢʨʫʛʦʜʠʯʥʫʶ ʩʚʷʟʴ ʙʝʟ ʦʛ-

ʨʦʤʥʳʭ ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʡ ʚ ʧʫʪʴ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʚʠʜʦʚ ʪʨʘʥʩ-

ʧʦʨʪʘ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ [7,8]. 
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ʇʨʦʙʣʝʤʫ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʧʘʩʩʘʞʠʨʩʢʦʤ ʘʚʪʦʪʨʘʥʩʧʦʨʪʝ ʨʘʜʠʢʘʣʴʥʦ ʤʦʞʥʦ ʨʝ-

ʰʠʪʴ ʪʦʣʴʢʦ ʨʘʟʚʠʚʘʷ ʧʝʨʝʚʦʟʢʠ ʧʘʩʩʘʞʠʨʦʚ ʚʥʫʪʨʝʥʥʠʤ ʚʦʜʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ. 

ʂʦʣʠʯʝʩʪʚʦ ʧʦʩʪʨʘʜʘʚʰʠʭ ʥʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪʝ ʚ 2016 ʛʦʜʫ ʧʦ ʜʘʥʥʳʤ ʄʠʥʪʨʘʥʩʘ 

ʩʦʩʪʘʚʠʣʦ 239,9 ʪʳʩ. ʯʝʣ., ʠʟ ʥʠʭ ʙʦʣʝʝ 20 ʪʳʩ. ʯʝʣ. ʧʦʛʠʙʰʠʝ. ʇʦ ʯʠʩʣʫ ʧʦʛʠʙʰʠʭ ʚ 

ɼʊʇ ʈʦʩʩʠʷ ʠʟ ʧʷʪʠ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ (ʪʘʙʣ. 1) ʟʘʥʠʤʘʝʪ ʥʝ ʪʦʣʴʢʦ ʣʠʜʠʨʫʶʱʝʝ ʤʝ-

ʩʪʦ, ʥʦ ʠ ʧʨʝʚʦʩʭʦʜʠʪ ʠʭ ʚ 3,5ï8,7 ʨʘʟʘ ʧʦ ʯʠʩʣʫ ʧʦʛʠʙʰʠʭ ʧʨʠ ɼʊʇ. 

ʊʘʙʣʠʮʘ 1 

ɸʚʘʨʠʡʥʦʩʪʴ ʥʘ ʘʚʪʦʤʦʙʠʣʴʥʦʤ ʪʨʘʥʩʧʦʨʪʝ 

ʉʪʨʘʥʘ ʏʠʩʣʦ ʧʦʛʠʙʰʠʭ ʥʘ 100 ʧʦʩʪʨʘʜʘʚʰʠʭ 

ʅʠʜʝʨʣʘʥʜ  r 2,7 

ʌʠʥʣʷʥʜʠʷ 2,3 

ʐʚʝʮʠʷ 1,5 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ 1,1 

ʈʦʩʩʠʷ 9,6 

 

ʂʦʣʠʯʝʩʪʚʦ ʧʦʛʠʙʰʠʭ ʧʨʠ ʘʚʘʨʠʷʭ ʥʘ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ ʪʨʘʥʩʧʦʨʪʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪ 

ʜʘʥʥʳʝ ʜʠʘʛʨʘʤʤʳ ʧʨʠʚʝʜʝʥʥʦʡ ʥʠʞʝ. 

 

 

ʈʠʩ. 6. ʂʦʣʠʯʝʩʪʚʦ ʧʦʛʠʙʰʠʭ ʧʨʠ ʘʚʘʨʠʷʭ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ ʚʦʜʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ ʩʧʦʩʦʙʩʪ-

ʚʫʝʪ ʥʝ ʪʦʣʴʢʦ ʧʦʚʳʰʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʩʪʘʚʢʠ ʧʘʩʩʘʞʠʨʦʚ, ʥʦ ʠ ʨʘʟʛʨʫʞʘʝʪ ʜʦʨʦ-

ʛʠ ʦʪ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ, ʩʥʠʞʘʷ ʪʝʤ ʩʘʤʳʤ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʠ ʫʤʝʥʴʰʘʝʪ ʨʠʩʢ 

ɼʊʇ ʥʘ ʘʚʪʦʜʦʨʦʛʘʭ. 

ʇʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ ʚʦʧʨʦʩʳ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʣʦʚʠʡ ʢʘʯʝʩʪ-

ʚʝʥʥʦʛʦ ʠ ʙʝʟʦʧʘʩʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚ ʥʝʤʘʣʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʷʪ ʦʪ 

ʩʦʩʪʦʷʥʠʷ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʥʘʣʠʯʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ [9,10]. ʊʝʤʧʳ 

ʨʦʩʪʘ ʥʘʣʠʯʠʷ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦ ʚʠʜʘʤ ʪʨʘʥʩʧʦʨʪʘ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 8. 

ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʝ ʪʝʤʧʳ ʨʘʟʚʠʪʠʷ ʚ ʈʦʩʩʠʠ ʠʤʝʝʪ ʣʝʛʢʦʚʦʡ ʘʚʪʦʤʦ-

ʙʠʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪ, 80% ʢʦʪʦʨʦʛʦ ʥʘʭʦʜʠʪʩʷ ʚ ʣʠʯʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. ʅʘ ʚʪʦʨʦʤ ʤʝʩʪʝ 

ʥʘʭʦʜʷʪʩʷ ʪʝʤʧʳ ʨʦʩʪʘ ʘʚʪʦʙʫʩʥʦʛʦ ʧʘʨʢʘ. ʅʘ ʬʦʥʝ ʦʙʱʝʛʦ ʨʦʩʪʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ 

ʦʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ ʟʥʘʯʠʪʝʣʴʥʳʡ ʩʧʘʜ ʢʦʣʠʯʝʩʪʚʘ ʨʝʯʥʳʭ ʧʘʩʩʘʞʠʨʩʢʠʭ ʩʫʜʦʚ. 

ʊʝʤʧʳ ʨʦʩʪʘ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʧʫʪʝʡ ʩʦʦʙʱʝʥʠʷ ʚ ʈʦʩʩʠʠ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 9. 

 



ɻ.ɺ. ɺʝʩʝʣʦʚ, ʄ.ɺ. ʂʘʨʪʘʰʦʚ, ɺ.ʀ. ʄʠʥʝʝʚ 
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ʈʠʩ. 7. ʊʝʤʧʳ ʨʦʩʪʘ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ, ʧʘʩʩʘʞʠʨʦʦʙʦʨʦʪʘ  

ʠ ʪʘʨʠʬʦʚ ʥʘ ʫʩʣʫʛʠ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚ ʈʦʩʩʠʠ  

ʚ 2011ï2016 ʛʦʜʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 2010 ʛʦʜʫ 

 

ʈʠʩ. 8. ʊʝʤʧʳ ʨʦʩʪʘ ʥʘʣʠʯʠʷ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʚ 2005ï2015 ʛʛ.  

ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 2000 ʛʦʜʫ 

 

ʈʠʩ. 9.ʊʝʤʧʳ ʨʦʩʪʘ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʧʫʪʝʡ ʩʦʦʙʱʝʥʠʷ ʚ 2005ï2015 ʛʛ.  

ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 2000 ʛʦʜʫ 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 58, 2018 ʛ. 
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ɼʘʥʥʳʝ ʨʠʩ. 9 ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʝʜʠʥʩʪʚʝʥʥʳʡ ʚʠʜ ʪʨʘʥʩʧʦʨʪʘ, ʠʤʝʶʱʠʡ ʚʳʩʦʢʠʝ 

ʪʝʤʧʳ ʨʦʩʪʘ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʧʫʪʝʡ ʩʦʦʙʱʝʥʠʷ ʚ ʈʦʩʩʠʠ, ï ʘʚʪʦʤʦʙʠʣʴʥʳʡ. ʊʝʤʧʳ 

ʧʨʠʨʦʩʪʘ ʢʦʣʠʯʝʩʪʚʘ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʠʟ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚ 

2015 ʛʦʜʫ ʧʝʨʝʰʣʠ ʚ ʨʘʥʛ ʚʳʩʦʢʦ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʚ 2015 ʛʦʜʫ. ʇʦ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦ-

ʤʫ, ʛʦʨʦʜʩʢʦʤʫ ʵʣʝʢʪʨʠʯʝʩʢʦʤʫ ʠ ʚʦʜʥʦʤʫ ʚʠʜʘʤ ʪʨʘʥʩʧʦʨʪʘ ʠʟʤʝʥʝʥʠ ̫ʧʨʦʪʷʞʝʥʥʦ-

ʩʪʠ ʧʫʪʝʡ ʩʦʦʙʱʝʥʠʷ ʟʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ ʥʝʪ. ɽʜʠʥʩʪʚʝʥʥʦʝ, ʯʪʦ ʩʣʝʜʫʝʪ ʠʟ ʜʘʥʥʳʭ 

ʨʠʩ. 9, ʪʘʢ ʵʪʦ ʪʦ, ʯʪʦ ʚ 2005 ʛʦʜʫ ʧʦ ʚʦʜʥʦʤʫ ʪʨʘʥʩʧʦʨʪʫ ʈʦʩʩʠʠ ʧʨʦʠʟʦʰʝʣ ʨʦʩʪ ʧʨʦ-

ʪʷʞʝʥʥʦʩʪʠ ʚʦʜʥʳʭ ʧʫʪʝʡ. ʆʜʥʘʢʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 1991 ʛʦʜʦʤ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʚʥʫʪ-

ʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʝʡ ʩ ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʤʠ ʛʘʙʘʨʠʪʘʤʠ ʩʫʜʦʚʳʭ ʭʦʜʦʚ ʩʦʢʨʘʪʠʣʘʩʴ ʥʘ 

27 ʧʨʦʮʝʥʪʦʚ. ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʣʠʰʴ ʦʢʦʣʦ ʪʨʝʪʴʝʡ ʯʘʩʪʠ ʦʙʱʝʡ ʧʨʦʪʷʞʝʥʥʦ-

ʩʪʠ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʝʡ ʩʦʭʨʘʥʠʣʠ ʟʥʘʯʝʥʠʷ ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʭ ʛʘʙʘʨʠʪʦʚ ʩʫʜʦ-

ʚʦʛʦ ʭʦʜʘ ʥʘ ʫʨʦʚʥʝ 1991 ʛʦʜʘ [2ï5, 7,8]. 

ʉʦʩʪʦʷʥʠʝ ʩ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝʤ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ ʚ ʈʦʩʩʠʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʪʨʘʥʘʤ ʩʦ ʩʨʝʜʥʠʤ ʫʨʦʚʥʝʤ ʨʘʟʚʠʪʠʷ, ʚʳʩʦʢʠʤ ʥʝʨʘʚʝʥʩʪʚʦʤ, ʙʦʣʴ-

ʰʠʤʠ ʨʘʩʩʪʦʷʥʠʷʤʠ ʠ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʘʷʪʥʠʢʦʚʦʡ ʤʠʛʨʘʮʠʝʡ ʥʘʩʝʣʝʥʠʷ ʤʝʞʜʫ ʨʘʙʦ-

ʪʦʡ ʠ ʞʠʣʴʝʤ ʟʘ ʛʦʨʦʜʦʤ. ʅʘ ʫʩʣʫʛʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚ ʈʦʩʩʠʠ ʧʨʠʭʦʜʠʪʩʷ 

3% ʨʘʩʭʦʜʦʚ ʥʘʩʝʣʝʥʠʷ [11]. ʕʪʦ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ ɹʈʀʂʉ (ʧʦ 4% ʚ ɹʨʘ-

ʟʠʣʠʠ ʠ ʂʠʪʘʝ, ʧʦʯʪʠ 8% ʚ ʀʥʜʠʠ), ʥʦ ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʴʰʝ, ʯʝʤ, ʥʘʧʨʠʤʝʨ, ʚ ʉʐɸ, 

ʛʜʝ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʥʘʭʦʜʠʪʩʷ ʥʘ ʫʨʦʚʥʝ ʤʝʥʝʝ 1% [12ï14]. 

ɺ ʩʪʨʫʢʪʫʨʝ ʨʘʩʭʦʜʦʚ ʥʘ ʦʙʱʝʩʪʚʝʥʥʳʡ ʪʨʘʥʩʧʦʨʪ ʚ ʈʦʩʩʠʠ ʣʠʜʠʨʫʝʪ ʘʚʪʦʤʦ-

ʙʠʣʴʥʳʡ (ʘʚʪʦʙʫʩʥʳʡ) ʪʨʘʥʩʧʦʨʪ ï 45% (ʜʣʷ ʩʨʘʚʥʝʥʠʷ: ʚ ʂʠʪʘʝ 67%, 86% ʚ ɹʨʘʟʠʣʠʠ 

86%, ʚ ʀʥʜʠʠ 93%) ʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ï 32% (ʜʣʷ ʩʨʘʚʥʝʥʠʷ: ʚ ɹʨʘʟʠʣʠʠ 3%, ʚ 

ʉʐɸ 1%). ɺ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʛʣʘʚʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʚʦʟʜʫʰʥʳʡ ʪʨʘʥʩʧʦʨʪ: 53% ʚ 

ʉʐɸ ʠ 43% ʚ ɻʝʨʤʘʥʠʠ ʧʨʦʪʠʚ 16% ʚ ʈʦʩʩʠʠ [11]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʧʨʦ-

ʙʣʝʤʘ, ʪʨʘʜʠʮʠʦʥʥʘʷ ʜʣʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʦʩʪʘʝʪʩʷ ʥʝʨʝʰʝʥʥʦʡ. ɺ ʩʦʚʨʝʤʝʥ-

ʥʳʭ ʫʩʣʦʚʠʷʭ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʵʢʦʥʦʤʠʢʠ ʥʝʤʳʩʣʠʤʦ ʙʝʟ ʭʦʨʦʰʦ ʥʘʣʘʞʝʥʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ɺ ʉʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʘ ʈʦʩʩʠʠ ʜʦ 2030 ʛʦʜʘ 

ʚʘʞʥʘʷ ʨʦʣʴ ʚ ʧʦʚʳʰʝʥʠʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʦʪʚʦʜʠʪʩʷ ʣʠʯʥʦʤʫ ʣʝʛʢʦʚʦʤʫ 

ʘʚʪʦʤʦʙʠʣʴʥʦʤʫ ʪʨʘʥʩʧʦʨʪʫ. ʆʜʥʘʢʦ, ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʫ ʤʥʦʛʠʭ ʛʨʘʞʜʘʥ ʣʠʯʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʧʨʦʙʣʝʤʘ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ 

ʩʧʨʦʩʘ ʥʘ ʧʝʨʝʚʦʟʢʠ ʧʝʨʝʨʘʩʪʘʝʪ ʠʟ ʯʠʩʪʦ ʪʨʘʥʩʧʦʨʪʥʦʡ ʚ ʩʦʮʠʘʣʴʥʫʶ, ʦʧʨʝʜʝʣʷʶ-

ʱʫʶ ʦʪʥʦʰʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʢ ʢʘʯʝʩʪʚʫ ʦʢʘʟʳʚʘʝʤʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ, ʥʦ 

ʠ ʚ ʮʝʣʦʤ ʢ ʪʝʤ ʧʨʦʮʝʩʩʘʤ, ʢʦʪʦʨʳʝ ʧʨʦʠʩʭʦʜʷʪ ʚ ʨʝʛʠʦʥʘʭ ʠ ʩʪʨʘʥʝ [15ï18]. ɺ ʪʘʢʠʭ 

ʫʩʣʦʚʠʷʭ ʥʝʦʙʭʦʜʠʤʳ ʩʦʚʤʝʩʪʥʳʝ ʫʩʠʣʠʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʪʨʘʥʩʧʦʨʪʥʠʢʦʚ, ʮʝʥʪʨʘʣʴ-

ʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʨʛʘʥʦʚ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʩʦ-

ʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʨʠ ʫʩʣʦʚʠʠ ʚʢʣʶʯʝ-

ʥʠʷ ʚ ʪʨʘʥʩʧʦʨʪʥʫʶ ʩʠʩʪʝʤʫ ʚʩʝʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ [19].  
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The article presents a general description of the current state of passenger traffic, an analy-

sis of the growth rate of the number of transported passengers and passenger traffic. The 

structure of passenger traffic by means of transport is also considered. When analyzing, par-

ticular attention is paid to assessing the current state of the country population mobility. 

Proposals for more active use of water transport in the organization of the passengers trans-

portation process is formulated in the article. As arguments in favor of using waterways to 

transport the citizens of the country, the authors cite data on the road accidents ï the most 

common type of transport in the Russian Federation involved in the passengersô transporta-

tion. Wider use of water transport will reduce the load on the country roads, reduce envi-

ronmental damage from the use of cars. 
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ʢʦʪʦʨʳʭ ʚʳʜʝʣʷʝʪʩʷ ʧʫʩʢʦʚʦʡ ʨʝʞʠʤ, ʷʚʣʷʷʩʴ ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʠ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʨʝ-

ʞʠʤʦʚ. ʇʫʩʢ ʷʚʣʷʝʪʩʷ ʩʘʤʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʡ ʦʧʝʨʘʮʠʝʡ, ʪʘʢ ʢʘʢ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʛʦʨʘ-

ʥʠʷ ʪʦʧʣʠʚʘ ʟʘ ʢʦʨʦʪʢʠʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʦʯʝʥʴ ʙʳʩʪʨʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʪʝʤʧʝʨʘ-

ʪʫʨʘ ʨʘʙʦʯʝʛʦ ʪʝʣʘ, ʧʨʠʚʦʜʷʱʘʷ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʠʟʤʝʥʝʥʠʶ ʚʝʣʠʯʠʥ ʚʩʝʭ ʧʦʢʘʟʘʪʝ-

ʣʝʡ ʫʩʪʘʥʦʚʢʠ, ʘ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʫʚʝʣʠʯʝʥʠʶ ʪʝʤʧʝʨʘʪʫʨʳ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝ-

ʤʝʥʪʦʚ ʜʚʠʛʘʪʝʣʷ. ʀ ʚʩʝ ʞʝ ʚ ʧʫʩʢʦʚʦʤ ʨʝʞʠʤʝ ʜʚʠʛʘʪʝʣʷ ʚʦʟʥʠʢʘʶʪ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ 

ʚʦʟʥʠʢʘʝʪ ʩʙʦʡ ʧʨʦʮʝʩʩʦʚ ʩ ʜʘʣʴʥʝʡʰʠʤ ʨʘʟʨʫʰʝʥʠʝʤ ʜʝʪʘʣʝʡ. ʇʨʠʯʠʥʦʡ ʪʘʢʦʛʦ ʨʘʟ-

ʨʫʰʝʥʠʷ ʜʚʠʛʘʪʝʣʷ ʷʚʣʷʝʪʩʷ ʣʦʢʘʣʴʥʳʡ ʥʘʛʨʝʚ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʪ.ʝ. ʪʝʧʣʦʦʙʤʝʥ, 

ʧʨʦʠʩʭʦʜʷʱʠʡ ʟʘ ʧʨʝʜʝʣʘʤʠ ʢʘʤʝʨʳ ʚ ʦʩʝʩʠʤʤʝʪʨʠʯʥʳʭ ʞʘʨʦʚʳʭ ʪʨʫʙʘʭ, ʛʜʝ ʬʦʨʤʠ-

ʨʫʝʪʩʷ ʥʘʛʨʝʪʳʡ ʛʘʟʦʚʳʡ ʧʦʪʦʢ ʥʘ ʚʭʦʜʝ ʚ ʪʫʨʙʠʥʫ, ʝʝ ʚʨʘʱʘʶʱʠʡ.  

ʉʦʜʝʨʞʘʥʠʝ. ʇʨʠ ʧʫʩʢʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ ʚʦ ʚʨʝʤʷ ʨʦʟʞʠʛʘ ʨʝʟʢʦ ʫʚʝʣʠ-

ʯʠʚʘʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʘ ʨʘʙʦʯʝʛʦ ʪʝʣʘ ʠ ʠʟʤʝʥʷʶʪʩʷ ʝʛʦ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. 

ʇʨʦʮʝʩʩ ʵʪʦʪ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʥʝʩʪʘʮʠʦʥʘʨʥʳʤʠ ʵʬʬʝʢʪʘʤʠ [1, 2]. ʂʦʛʜʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʨʘʙʦʯʝʛʦ ʪʝʣʘ ʜʦʩʪʠʛʘʝʪ ʧʦʩʪʦʷʥʥʦʡ ʚʝʣʠʯʠʥʳ, ʧʦʷʚʣʷʶʪʩʷ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʦʙʨʘʟʦ-

ʚʘʥʠʷ ʣʘʤʠʥʘʨʠʟʘʮʠʠ ʪʫʨʙʫʣʝʥʪʥʦʛʦ ʧʦʛʨʘʥʠʯʥʦʛʦ ʩʣʦʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʬʘʢʪʦʨʘ ʧʦʷʚ-

ʣʝʥʠʷ ʣʘʤʠʥʘʨʠʟʘʮʠʠ, ʙʳʣʠ ʨʘʩʤʦʪʨʝʥʳ ʧʨʠ ʟʘʙʦʨʝ ʛʘʟʘ ʠʟ ʧʦʛʨʘʥʠʯʥʦʛʦ ʩʣʦʷ [5ï15]. 
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ʃʘʙʦʨʘʪʦʨʥʳʝ ʠʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʦʤ ʠʩʧʳʪʘʪʝʣʴʥʦʤ ʘʧ-

ʧʘʨʘʪʝ ʨʘʟʦʤʢʥʫʪʦʛʦ ʪʠʧʘ ʩ ʵʣʝʢʪʨʦʜʫʛʦʚʳʤ ʥʘʛʨʝʚʦʤ ʨʘʙʦʯʝʛʦ ʪʝʣʘ [1].  

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʠʟʚʝʜʝʥʥʦʡ ʨʘʙʦʪʳ. ʉ ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʛʘʟʦʚʦʛʦ ʧʦʪʦʢʘ 

ʩʥʠʞʘʝʪʩʷ ʧʣʦʪʥʦʩʪʴ ʠ ʚʦʟʨʘʩʪʘʝʪ ʚʷʟʢʦʩʪʴ ʨʘʙʦʯʝʛʦ ʪʝʣʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ, ʪʘʢ ʢʘʢ ʤʘʩʩʦʚʳʡ ʨʘʩʭʦʜ ʝʛʦ ʦʩʪʘʝʪʩʷ ʧʦʩʪʦʷʥʥʳʤ. ʋʚʝʣʠʯʝʥʠʝ ʩʢʦ-

ʨʦʩʪʠ ʚʦ ʚʨʝʤʝʥʠ ʚʦʟʨʘʩʪʘʝʪ ʜʦ 
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ʨʘʪʫʨʳ ʥʘ ʚʭʦʜʝ ʚ ʠʩʩʣʝʜʫʝʤʳʡ ʢʘʥʘʣ 
t
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 ʜʦ 12000 ʂ/ʩ (t = 0,04 ʩ). ʊʝʤʧʝʨʘʪʫʨʥʦʝ 

ʚʣʠʷʥʠʝ owh T/T=y  ʩʥʠʞʘʝʪʩʷ ʧʦ ʚʝʣʠʯʠʥʝ ʦʪ 1 ʜʦ 0,25. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫ-

ʨ  r oT  ʛʘʟʦʚʦʛʦ ʧʦʪʦʢʘ ʧʨʦʠʩʭʦʜʠʪ ʥʝʩʪʘʮʠʦʥʘʨʥʳʡ ʧʨʦʮʝʩʩ ʪʝʧʣʦʦʪʜʘʯʠ ʧʨʦʜʦʣʞʠ-

ʪʝʣʴʥʦʩʪʴʶ ʦʢʦʣʦ 0,1 ʩ. ɺ ʩʣʝʜʫʶʱʝʤ ʚʨʝʤʝʥʥʦʤ ʠʥʪʝʨʚʘʣʝ t > 0,1 ʩ ʧʨʦʮʝʩʩ ʪʝʧʣʦ-

ʦʙʤʝʥʘ ʩʪʘʮʠʦʥʘʨʥʳʡ ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʧʦ ʚʝʣʠʯʠʥʝ ʧʘʨʘʤʝʪʨʘʤʠ. 
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ɺ ʚʳʨʘʞʝʥʠʠ (2) wqD  ï ʵʪʦ ʧʦʪʝʨʠ ʪʝʧʣʘ, ʚʳʟʚʘʥʥʳʝ ʩʚʦʙʦʜʥʦʡ ʢʦʥʚʝʢʮʠʝʡ, ʠ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʣʫʯʝʠʩʧʫʩʢʘʪʝʣʴʥʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʢʘʥʘʣʘ, ʩʦ-

ʩʪʘʚʠʣʠ ʤʝʥʝʝ 10 % ʦʪ ʚʝʣʠʯʠʥʳ qw. ɺ ʚʳʨʘʞʝʥʠʠ (2) ʧʝʨʚʦʝ ʩʣʘʛʘʝʤʦʝ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʧʨʦʠʟʚʝʜʝʥʠʝ ʫʜʝʣʴʥʦʡ ʪʝʧʣʦʸʤʢʦʩʪʠ, ʧʣʦʪʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʩʪʝʥʢʠ ʢʘʥʘʣʘ, 

ʪʦʣʱʠʥʳ ʩʪʝʥʢʠ ʢʘʥʘʣʘ ʠ ʚʨʝʤʝʥʥʦʛʦ ʛʨʘʜʠʝʥʪʘ ʪʝʤʧʝʨʘʪʫʨʳ ʩʪʝʥʢʠ. ʊʝʤʧ ʥʘʨʘʩʪʘ-

ʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ wT  ʩʪʝʥʢʠ, ʷʚʣʷʝʪʩʷ ʥʝʠʟʤʝʥʥʦʡ ʚʝʣʠʯʠʥʦʡ. ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ 

ʧʣʦʪʥʦʩʪʴ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ qw ʝʩʪʴ ʚʝʣʠʯʠʥʘ ʥʝʠʟʤʝʥʥʘʷ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ qw ʚʭʦʜʠʪ ʚ 

ʚʳʨʘʞʝʥʠʝ (1), ʧʦ ʢʦʪʦʨʦʤʫ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʦʪʜʘʯʠ St. ʀʟ ʘʥʘʣʠʟʘ 

ʚʳʨʘʞʝʥʠʷ (1) ʩʣʝʜʫʝʪ, ʯʪʦ ʝʜʠʥʩʪʚʝʥʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʚʝʣʠʯʠʥʦʡ ʟʜʝʩʴ ʷʚʣʷʝʪʩʷ ʨʘʟ-

ʥʦʩʪʴ ʵʥʪʘʣʴʧʠʡ. ʀʟʤʝʥʝʥʠʝ ʵʪʦʡ ʚʝʣʠʯʠʥʳ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʨʝʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʥʘʧʦʨʦʤ ʟʥʘʯʝʥʠʷ 

KT 700²D ʩʧʦʩʦʙʩʪʚʫʝʪ ʪʦʤʫ, ʯʪʦ ʦʧʳʪʥʳʝ ʪʦʯʢʠ ʥʘ ʨʠʩ. 1 ʛʨʫʧʧʠʨʫʶʪʩʷ ʦʢʦʣʦ ʢʨʠ-

ʚʦʡ 2 ʚ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʩʪʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʩʝʯʝʥʠʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʠʩʩʣʝʜʫʝʤʦʛʦ ʢʘʥʘʣʘ ʠ ʟʥʘʯʝʥʠʷ ʯʠʩʣʘ Re. ʋʚʝʣʠʯʝʥʠʝ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʚʨʝʤʝʥʠ ʨʘʙʦ-

ʪʳ ʧʣʘʟʤʦʪʨʦʥʘ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʩ ʧʨʦʛʨʝʚʦʤ ʩʪʝʥʦʢ ʢʘʥʘʣʘ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʫʤʝʥʴʰʝ-

ʥʠʝʤ ʚʝʣʠʯʠʥʳ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʥʘʧʦʨʘ ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʪʥʦʝ ʤʦʥʦʪʦʥʥʦʝ ʧʝʨʝʤʝʱʝ-

ʥʠʝ ʠʩʩʣʝʜʫʝʤʳʭ ʟʥʘʯʝʥʠʡ (ʪʦʯʝʢ) ʦʪ ʢʨʠʚʦʡ 2 ʜʣʷ ʣʘʤʠʥʘʨʥʳʭ ʨʝʞʠʤʦʚ ʢ ʪʫʨʙʫ-

ʣʝʥʪʥʦʤʫ ʨʝʞʠʤʫ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʦʧʳʪʥʳʝ 

ʪʦʯʢʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʢʨʠʚʦʡ 2, ʦʧʨʝʜʝʣʷʝʪ ʚʝʣʠʯʠʥʘ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 

ʥʘʧʦʨʘ. ʇʨʠ ʙʦʣʴʰʝʡ ʚʝʣʠʯʠʥʝ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʥʘʧʦʨʘ ʧʦʪʨʝʙʫʝʪʩʷ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ 

ʜʣʷ ʧʨʦʛʨʝʚʘ ʩʪʝʥʦʢ ʢʘʥʘʣʘ ʠ ʜʦʩʪʠʞʝʥʠʷ ʛʨʘʥʠʯʥʦʡ ʚʝʣʠʯʠʥʳ KT 700ºD , ʥʠʞʝ ʢʦ-

ʪʦʨʦʡ ʪʝʧʣʦʦʪʜʘʯʘ ʚʥʦʚʴ ʥʘʯʥʝʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʧʦ ʚʝʣʠʯʠʥʝ. 



ʖ.ɻ. ɺʦʣʦʜʠʥ, ʆ.ʇ. ʄʘʨʬʠʥʘ, ʖ.ʀ. ʄʘʪʚʝʝʚ, ʄ.ʖ. ʍʨʘʤʦʚ 
ʊʝʧʣʦʦʙʤʝʥ ʧʨʠ ʧʫʩʢʝ ʩʫʜʦʚʦʛʦ ʛʘʟʦʪʫʨʙʠʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ 
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ʇʘʨʘʤʝʪʨ ʪʨʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʫʯʝʩʪʴ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʜʝʩʪʘʙʠʣʠʟʠʨʫʶʱʠʭ ʬʘʢ-
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z ï ʟʥʘʯʝʥʠʝ ʜʠʥʘʤʠʯʝʩʢʦʡ ʥʝʩʪʘʮʠʦʥʘʨʥʦʩʪʠ,  

l ï ʟʥʘʯʝʥʠʝ ʧʨʦʜʦʣʴʥʦʛʦ ʛʨʘʜʠʝʥʪʘ ʜʘʚʣʝʥʠʷ.  

 

ʆʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʧʦʭʦʞʝʩʪʴ ʧʨʘʚʳʭ ʯʘʩʪʝʡ ʚ ʚʳʨʘʞʝʥʠʷʭ (3) ʠ (4). ʊ.ʝ. 
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ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 58, 2018 ʛ. 
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ʛʜʝ 
n

d
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ow
Re . 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʧʨʠʚʝʜʝʥʥʦʛʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʟʥʘʯʝʥʠʝ ʂ ʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʦʡ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʣʦʷ. ʅʝʦʙʭʦʜʠʤʦ ʫʯʝʩʪʴ ʭʘʨʘʢʪʝʨ ʦʙʦʙʱʘʶʱʝʛʦ ʟʥʘʯʝʥʠʷ 

ʪʨʝʥʠʷ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʝʨʝʥʦʩʘ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʳʡ ʩʧʝʢʪʨ ʜʠʥʘ-

ʤʠʯʝʩʢʦʛʦ ʠ ʪʝʧʣʦʚʦʛʦ ʧʦʛʨʘʥʠʯʥʳʭ ʩʣʦʝʚ ʠʤʝʶʪʩʷ ʚ ʥʘʫʯʥʳʭ ʠʟʜʘʥʠʷʭ. 

ɽʩʣʠ ʧʝʨʝʡʪʠ ʦʪ ʧʘʨʘʤʝʪʨʘ ʫʩʢʦʨʝʥʠʷ ʂ ʢ ʦʙʦʙʱʘʶʱʝʤʫ ʧʘʨʘʤʝʪʨʫ wt¡ , ʪʦ ʧʦʣʫ-

ʯʠʤ 

2/C

ReK

f

w
d=t¡   (6) 

ʇʦʜʩʪʘʚʠʤ ʧʘʨʘʤʝʪʨ ʫʩʢʦʨʝʥʠʷ ʂ ʚ ʚʳʨʘʞʝʥʠʝ (5) ʠ ʥʘʡʜʝʤ ʟʦʥʫ ʣʘʤʠʥʘʨʠʟʘʮʠʠ 

ʊʇʉ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

dS t¡==y Re,f
C

C
w

fo

f
( ). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʣʠʯʥʳʭ ʩʠʪʫʘʮʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʣʠʷʥʠʝ ʪʝʧʣʦ-

ʦʙʤʝʥʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʥʘʧʦʨ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʘʚʠʣʴʥʳʤ ʷʚʣʷʝʪʩʷ 

ʫʪʚʝʨʞʜʝʥʠʝ ʧʨʠʥʷʪʴ ʜʘʥʥʳʡ ʧʘʨʘʤʝʪʨ ʚ ʢʘʯʝʩʪʚʝ ʧʘʨʘʤʝʪʨʘ ʣʘʤʠʥʘʨʠʟʘʮʠʠ ʪʝʧʣʦʚʦ-

ʛʦ ʊʇʉ, ʘ ʧʨʝʜʝʣʳ ʣʘʤʠʥʘʨʠʟʘʮʠʠ ʊʇʉ ʥʘʭʦʜʷʪ ʧʦʢʘʟʘʪʝʣʝʤ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʥʘʧʦʨʘ 

ʠʣʠ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʟʥʘʯʝʥʠʷ. 

ɺʳʚʦʜ. ʌʘʢʪʦʨ ʣʘʤʠʥʘʨʠʟʘʮʠʠ ʪʝʧʣʦʚʦʛʦ ʊʇʉ ʦʧʨʝʜʝʣʝʥ ʧʨʠ ʚʥʝʟʘʧʥʦʤ ʟʥʘʯʠ-

ʪʝʣʴʥʦʤ ʚʦʟʨʘʩʪʘʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʨʘʙʦʯʝʛʦ ʦʙʴʝʢʪʘ. ʌʘʢʪʦʨʦʤ ʦʙʨʘʟʦʚʘʥʠʷ ʣʘʤʠʥʘ-

ʨʠʟʘʮʠʠ ʊʇʉ ʦʢʘʟʳʚʘʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʥʘʧʦʨ, ʦʥ ʟʘʜʘʝʪ ʠʥʪʝʨʚʘʣ ʧʝʨʝʭʦʜʥʦʡ ʟʦʥʳ 

ʠ ʣʠʥʠʶ ʟʦʥʳ ʣʘʤʠʥʘʨʠʟʘʮʠʠ ʊʇʉ (KT 700²D ). 
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Keywords: the gas stream, laminarization, heat transfer, temperature difference. 

 

The starting mode is one of the main in the operation of all types of engines and power 

plants. In this mode, there is a very intense increase in temperature with very high gradients. 

Heat exchange in such a non-stationary process may differ from the standard, and the pa-

rameters characterizing the heat exchange process differ significantly from the calculated 

data. The consequence of the deviation from the normal mode can be a local excessive heat-

ing of the streamlined surface of the individual element, leading to the failure of the entire 

unit as a whole. Experimental studies of heat transfer in the starting mode were performed 

on a gas-dynamic stand of an open type with electric arc heating of the working fluid and 

temperature gradients up to 12,000 K/s.as a result, the phenomenon of laminarization of the 

thermal turbulent boundary layer (TPS) at a heat flow directed from the gas flow to the 

channel wall was recorded. As a parameter to the laminarization of the proposed TPS tem-

perature pressure or temperature factor, and the border region of laminarization TPS is a 

variable ʂʊ 700²D . 
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ʊɽʈʄʀʅʆʃʆɻʀʗ, ʆʇʈɽɼɽʃɽʅʀɽ ʀ ɺɽʈʆʗʊʅʆʉʊʅɸʗ 

ʆʎɽʅʂɸ ʋʈʆɺʅʗ ʆʇɸʉʅʆʉʊʀ ʀ ʈʀʉʂɸ  

ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʉʋɼʆɺʆɻʆ ʊɽʍʅʀʏɽʉʂʆɻʆ ʉʈɽɼʉʊɺɸ 

ɺ ʇʆʉʃɽɸɺɸʈʀʁʅʆʁ ʉʀʊʋɸʎʀʀ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʧʘʩʥʦʩʪʴ, ʙʝʟʦʧʘʩʥʦʩʪʴ, ʨʠʩʢ ʦʧʘʩʥʦʩʪʠ, ʧʦʢʘʟʘʪʝʣʠ ʙʝʟʦʰʠʙʦʯʥʦ-

ʩʪʠ, ʚʨʝʤʝʥʠ, ʨʝʩʫʨʩʥʦʩʪʠ 

 

ʇʦʢʘʟʘʥ ʦʜʠʥ ʠʟ ʩʧʦʩʦʙʦʚ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʦʮʝʥʢʠ ʦʧʘʩʥʦʩʪʠ ʠ ʨʠʩʢʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʫ-

ʜʦʚʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʨʝʜʩʪʚʘ ʚ ʧʦʩʣʝʘʚʘʨʠʡʥʦʡ ʩʠʪʫʘʮʠʠ ʧʦʩʣʝ ʝʛʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘ-

ʥʠʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʤʦʜʝʣʷʭ ʧʫʪʝʤ ʘʥʘʣʠʟʘ ʩʠʩ-

ʪʝʤʳ ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʙʝʟʦʰʠʙʦʯʥʦʩʪʠ, ʙʝʟʜʝʬʝʢʪʥʦʩʪʠ ʠ ʙʝʟʘʚʘʨʠʡʥʦ-

ʩʪʠ.  

 

ʆʩʪʨʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʩʫʜʦʚʳʭ ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʨʝʜʩʪʚ ʠ ʩʠʩʪʝʤ ʙʝʩʩʧʦʨʥʘ. ʕʪʦ ï ʢʦʤʧʣʝʢʩʥʘʷ ʠ ʚʦʟʤʦʞʥʦ ʚʝʯʥʘʷ ʧʨʦʙʣʝʤʘ, ʢʦʪʦʨʦʡ 

ʧʦʩʚʷʱʝʥʘ ʦʙʰʠʨʥʘʷ ʣʠʪʝʨʘʪʫʨʘ ʠ ʩʝʨʠʠ ʥʘʮʠʦʥʘʣʴʥʳʭ, ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʝʚʨʦ-

ʧʝʡʩʢʠʭ ʩʪʘʥʜʘʨʪʦʚ [1, 2, 3, 4, 5]. ɽʸ ʘʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʨʝʜʠ ʫʯʝʥʳʭ ʠ ʧʨʘʢʪʠʢʦʚ 

ʜʦ ʩʠʭ ʧʦʨ ʥʝʪ ʝʜʠʥʩʪʚʘ ʧʦ ʢʣʶʯʝʚʳʤ ʧʦʥʷʪʠʷʤ: ʦʧʘʩʥʦʩʪʴ, ʨʠʩʢ, ʠʭ ʦʮʝʥʢʠ ʠ ʙʣʠʟ-

ʢʠʭ ʢ ʥʠʤ. ɺʩʪʨʝʯʘʶʪʩʷ ʦʪʦʞʜʝʩʪʚʣʝʥʠʷ ʧʦʥʷʪʠʡ ʨʠʩʢ ʠ ʦʧʘʩʥʦʩʪʴ, ʥʦ ʩʪʘʥʜʘʨʪʠʟʠ-

ʨʦʚʘʥʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʵʪʠʭ ʪʝʨʤʠʥʦʚ ʨʘʟʥʳʝ. ʇʨʠ ʵʪʦʤ ʦʙ ʦʮʝʥʢʘʭ ʦʧʘʩʥʦʩʪʠ ʥʝ 

ʫʧʦʤʠʥʘʝʪʩʷ, ʟʘʪʦ ʜʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʦʮʝʥʢʠ ʨʠʩʢʘ.  
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦ ʤʥʦʛʠʭ ʦʙʣʘʩʪʷʭ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ ʚʩʝ ʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ 

ʧʨʦʷʚʣʷʝʪʩʷ ʢ ʧʨʦʙʣʝʤʝ ʨʠʩʢʘ, ʝʛʦ ʢʦʥʪʨʦʣʶ ʠ ʫʧʨʘʚʣʝʥʠʶ ʠʤ. ɸʥʘʣʠʟ ʘʚʘʨʠʡʥʦʩʪʠ 

ʢʦʨʘʙʣʝʡ ʠ ʩʫʜʦʚ ʤʦʨʩʢʦʛʦ ʬʣʦʪʘ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 85% ʚʩʝʭ ʘʚʘʨʠʡ 

ʧʨʦʠʩʭʦʜʠʪ ʠʟ-ʟʘ ʦʰʠʙʦʢ ʠ ʧʨʦʩʯʝʪʦʚ ʯʝʣʦʚʝʢʘ. ɼʘʚʘʷ ʣʶʜʷʤ ʥʦʚʳʝ, ʝʱʸ ʚʯʝʨʘ ʥʝʚʝ-

ʜʦʤʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʩʦʚʨʝʤʝʥʥʘʷ ʪʝʭʥʠʢʘ ʟʘʯʘʩʪʫʶ ʩʦʟʜʘʝʪ ʜʣʷ ʥʠʭ ʠ ʥʦʚʳʝ ʦʧʘʩʥʦ-

ʩʪʠ, ʧʨʝʜʧʦʩʳʣʢʠ ʘʚʘʨʠʡ ʠ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ. ʇʦʵʪʦʤʫ ʪʘʢ ʚʘʞʥʦ ʧʦʩʪʦʷʥʥʦ ʬʦʢʫ-

ʩʠʨʦʚʘʪʴ ʚʥʠʤʘʥʠʝ ʠʤʝʥʥʦ ʥʘ ʯʝʣʦʚʝʯʝʩʢʦʤ ʬʘʢʪʦʨʝ.  

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʥʮʠʧʦʚ ʧʨʦʛʨʘʤʤʳ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʘʚʘʨʠʡ ʠ ʧʨʦʠʩʰʝʩʪ-

ʚʠʡ ʥʘ ʤʦʨʝ ʷʚʣʷʝʪʩʷ ʫʧʨʘʚʣʝʥʠʝ ʨʠʩʢʦʤ ï ʚʳʙʦʨ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʜʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʚ ʩʬʝʨʝ ʤʦʨʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʟʘʱʠʪʳ ʩʨʝʜʳ ʨʝʟʫʣʴʪʘʪʦʚ, ʩʦʛʣʘʩʫʶ-

ʱʠʭʩʷ ʩʦ ʩʪʝʧʝʥʴʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʩʣʦʞʥʳʤʠ ʤʦʨʩʢʠʤʠ ʠʥʬʨʘʩʪʨʫʢ-

ʪʫʨʘʤʠ [1]. 

ɹʝʟʦʧʘʩʥʦʩʪʴʶ ʩʣʦʞʥʦʡ ʵʨʛʦʪʝʭʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʠʣʠ ʩʠʩʪʝʤʳ çʯʝʣʦʚʝʢ ï ʪʝʭʥʠ-

ʢʘè ʥʘʟʳʚʘʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʝʝ ʧʦʜʩʠʩʪʝʤ ʥʝ ʧʝʨʝʭʦʜʠʪʴ ʚ ʩʦʩʪʦʷʥʠʷ, ʫʛʨʦʞʘʶʱʠʝ 

ʟʜʦʨʦʚʴʶ ʠ ʞʠʟʥʠ ʣʶʜʝʡ, ʥʘʥʦʩʷʱʠʝ ʫʱʝʨʙ ʙʦʝʩʧʦʩʦʙʥʦʩʪʠ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. 

ʆʧʘʩʥʦʩʪʴʶ ʥʘʟʳʚʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴ ʩʠʩʪʝʤʳ ʧʨʠʯʠʥʠʪʴ ʢʘʢʦʡ-ʣʠʙʦ ʚʨʝʜ (ʥʘʧʨʠʤʝʨ, 

ʫʱʝʨʙ ʙʦʝʩʧʦʩʦʙʥʦʩʪʠ ʢʦʨʘʙʣʷ, ʫʱʝʨʙ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʵʥʝʨʛʦʫʩʪʘʥʦʚʢʠ ʩʫʜʥʘ, 

ʫʱʝʨʙ ʛʘʨʘʥʪʦʩʧʦʩʦʙʥʦʩʪʠ [6, 7, 8] ʦʙʲʝʢʪʘ, ʤʘʪʝʨʠʘʣʴʥʳʡ ʫʱʝʨʙ, ʫʛʨʦʟʘ ʟʜʦʨʦʚʴʶ ʠ 

ʞʠʟʥʠ ʣʶʜʝʡ, ʠʥʳʤ ʮʝʥʥʦʩʪʷʤ ʯʝʣʦʚʝʢʘ). 

ɺ ʢʘʯʝʩʪʚʝ ʯʠʩʣʝʥʥʦʡ ʦʮʝʥʢʠ ʧʦʩʣʝʜʩʪʚʠʡ ʦʧʘʩʥʦʩʪʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʠʩʢ, ʢʦʪʦʨʳʡ 

ʚʦʟʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 
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==
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i

i

n

i
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,  (1) 

ʛʜʝ Ro ï ʨʠʩʢ ʦʧʘʩʥʦʩʪʠ;  

Y ï ʯʠʩʣʝʥʥʦʝ ʚʳʨʘʞʝʥʠʝ ʬʘʢʪʦʨʦʚ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʦʧʘʩʥʦʩʪʠ i;  

Z ï ʯʠʩʣʝʥʥʦʝ ʚʳʨʘʞʝʥʠʝ ʬʘʢʪʦʨʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʩʥʠʞʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚʦʟʥʠʢ-

ʥʦʚʝʥʠʷ ʦʧʘʩʥʦʩʪʠ i, ʛʠʙʝʣʠ ʣʶʜʝʡ ʠ ʧʨʠʯʠʥʝʥʠʷ ʜʨʫʛʦʛʦ ʫʱʝʨʙʘ. 

 

ɺʳʨʘʞʝʥʠʝ (1) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʫʪʝʤ ʦʧʨʝʜʝʣʝʥʥʳʭ ʤʝʨ (Z) ʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ 

ʩʥʠʞʝʥʠʝ ʨʠʩʢʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʧʘʩʥʦʩʪʠ ʜʦ ʟʥʘʯʝʥʠʡ ʤʝʥʴʰʝ ʥʦʨʤʘʪʠʚʥʦʛʦ (ʜʦʧʫʩ-

ʪʠʤʦʛʦ) ʠ ʪʝʤ ʩʘʤʳʤ ʦʙʝʩʧʝʯʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ. 

ʆʮʝʥʢʘ ʨʠʩʢʘ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʨʘʟʣʠʯʥʳʤʠ ʧʫʪʷʤʠ: ʵʤʧʠʨʠʯʝʩʢʠʤ, ʦʩʥʦʚʘʥ-

ʥʦʤ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʮʝʥʢʝ ʦʧʳʪʘ ʧʨʦʰʣʦʛʦ ʚ ʦʙʣʘʩʪʠ ʘʚʘʨʠʡ, ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ 

ʠ ʠʭ ʧʦʩʣʝʜʩʪʚʠʡ, ʠ ʪʝʦʨʝʪʠʢʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʤ, ʦʩʥʦʚʘʥʥʦʤ ʥʘ ʚʳʷʩʥʝʥʠʠ ʣʦʛʠʯʝʩʢʦʡ 

ʚʟʘʠʤʦʩʚʷʟʠ ʩʦʙʳʪʠʡ. ʋʧʨʦʱʝʥʥʦ ʧʦʜ ʦʙʱʠʤ ʫʨʦʚʥʝʤ ʦʧʘʩʥʦʩʪʠ ʩʠʩʪʝʤʳ ʧʦʥʠʤʘʝʪ-

ʩʷ ʧʨʦʠʟʚʝʜʝʥʠʝ ʧʦʣʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʩʦʙʳʪʠʷ ʧʦʷʚʣʝʥʠʷ ʦʧʘʩʥʦʩʪʝʡ ʚ 

ʪʝʯʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʨʦʤʝʞʫʪʢʘ ʚʨʝʤʝʥʠ ʠ ʨʘʟʤʝʨʘ ʫʱʝʨʙʘ: 
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,  (2) 

ʛʜʝ Rʦʙ ɦï ʦʙʱʠʡ ʫʨʦʚʝʥʴ ʦʧʘʩʥʦʩʪʠ ʘʥʘʣʠʟʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ;  

R  ̔ï ʫʨʦʚʝʥʴ ʦʧʘʩʥʦʩʪʠ ʧʦʷʚʣʝʥʠʷ -̔ʛʦ ʩʦʙʳʪʠʷ ʚ ʘʥʘʣʠʟʠʨʫʝʤʦʡ ʩʠʩʪʝʤʝ;  

ʈ̔ ï ʚʝʨʦʷʪʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ -̔ʛʦ ʩʦʙʳʪʠʷ;  

ɸ̔ ï ʨʘʟʤʝʨ ʫʱʝʨʙʘ ʦʪ ʨʝʘʣʠʟʘʮʠʠ -̔ʛʦ ʩʦʙʳʪʠʷ. 

 

ɺʠʜʠʤ, ʯʪʦ ʟʜʝʩʴ ʧʦʜ ʨʠʩʢʦʤ ʧʦʥʠʤʘʶʪʩʷ ʥʝ ʩʘʤʠ ʦʧʘʩʥʦʩʪʠ, ʘ ʢʦʤʙʠʥʘʮʠʷ ʚʝʨʦ-

ʷʪʥʦʩʪʝʡ ʠʭ ʧʦʷʚʣʝʥʠʷ ʠ ʩʪʝʧʝʥʠ ʠʭ ʪʷʞʝʩʪʠ (ʣʶʙʦʛʦ ʚʨʝʜʘ). 

ʇʨʠ ʚʩʝʭ ʥʝʦʞʠʜʘʥʥʦʩʪʷʭ ʠ ʘʙʩʪʨʘʢʪʥʦʩʪʠ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʦʧʨʝʜʝʣʝʥʠʡ ʨʠʩʢʘ ʦʥʦ 

ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʢʨʠʪʝʨʠʝʤ ʦʧʪʠʤʠʟʘʮʠʠ 

ʧʨʦʮʝʩʩʦʚ ʠ ʩʠʩʪʝʤ, ʚʚʝʜʝʥʥʳʤ ʊʦʤʘʩʦʤ ɹʘʡʝʩʦʤ ʠ ʩʦʩʪʘʚʠʚʰʠʤ, ʧʦ ʩʫʱʝʩʪʚʫ, ʦʩʥʦ-



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 58, 2018 ʛ. 
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ʚʫ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʦʨʠʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. ʇʦ ʵʪʦʤʫ ʢʨʠʪʝʨʠʶ ʤʘʢʩʠʤʠʟʠʨʫʝʪʩʷ ʧʦ-

ʢʘʟʘʪʝʣʴ ʩʨʝʜʥʝʛʦ ʨʠʩʢʘ: 
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, (3) 

ʛʜʝ pi ï ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʠʪʫʘʮʠʡ ï ʨʷʜ ʨʘʩʧʨʝʜʝʣʝʥʠʷ {pi},   

r ij ï ʫʩʣʦʚʥʳʡ ʨʠʩʢ j ʚ ʩʠʪʫʘʮʠʠ i. 

 

ɺ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʵʨʛʦʩʝʪʷʭ [9, 10, 11] ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤʳ 

ï ʝʝ ʩʧʦʩʦʙʥʦʩʪʴ ʜʦʩʪʠʛʘʪʴ ʮʝʣʴ ʠ ʚʳʜʝʣʝʥʳ ʜʦʤʠʥʠʨʫʶʱʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʚʦʡʩʪ-

ʚʘ: ʙʝʟʦʰʠʙʦʯʥʦʩʪʴ, ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʠ ʪʦʯʥʦʩʪʴ [10, 11], ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʇʨʠ ʤʦ-

ʜʝʣʠʨʦʚʘʥʠʠ ʧʨʦʮʝʩʩʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ ʧʨʝʜʣʦʞʝʥʦ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ 

ʧʨʠʥʮʠʧʦʤ ʙʘʟʦʚʳʭ ʠ ʬʘʢʪʦʨʥʳʭ ʧʝʨʝʤʝʥʥʳʭ. 

ɺ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʦʡ ʧʝʨʝʤʝʥʥʦʡ ʧʨʠʥʠʤʘʝʪʩʷ ʚʝʣʠʯʠʥʘ ʯʠʩʣʘ ʥʘʪʫʨʘʣʴʥʦʛʦ ʨʷʜʘ  

1, 2,é, n, ʩʦʦʪʥʝʩʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷʤ ʩʠʩʪʝʤʳ ʪʘʢ, ʯʪʦ çʯʝʤ ʦʥʦ ʙʦʣʴʰʝ, ʪʝʤ ʭʫʞʝ ʜʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʩʠʩʪʝʤʦʡ (ʪʝʤ ʦʧʘʩʥʝʝ ʝʝ ʩʦʩʪʦʷʥʠʝ)è. ʈʘʟʤʝʨʥʦʩʪʴ ʤʥʦʞʝʩʪʚʘ ʩʦ-

ʩʪʦʷʥʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʝʛʦ ʵʥʘʨʥʦʩʪʴ, ʚ ʦʪʣʠ-

ʯʠʝ ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʡ ʙʠʥʘʨʥʦʩʪʠ (ʜʘ-ʥʝʪ, ʫʩʧʝʭ-ʥʝʫʜʘʯʘ). ʇʨʠ ʵʪʦʤ ʠʟ ʤʥʦʞʝʩʪʚʘ ʩʦ-

ʩʪʦʷʥʠʡ ʩʠʩʪʝʤʳ ʚʳʜʝʣʷʶʪʩʷ ʯʘʩʪʠʯʥʦ ʥʝʨʘʙʦʪʦʩʧʦʩʦʙʥʳʝ, ʚ ʢʦʪʦʨʳʭ ʪʨʝʙʫʝʤʳʝ 

ʬʫʥʢʮʠʠ ʚʳʧʦʣʥʷʶʪʩʷ ʯʘʩʪʠʯʥʦ, ʯʪʦ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʩʪʘʥʜʘʨʪʦʤ [2], ʘ ʪʘʢʞʝ ʠ ʨʘʟʥʳʝ 

ʩʦʩʪʦʷʥʠʷ ʦʧʘʩʥʦʩʪʠ.  

ʇʝʨʝʭʦʜ ʩʠʩʪʝʤʳ ʠʟ ʩʦʩʪʦʷʥʠʷ ʚ ʩʦʩʪʦʷʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠʥʷʪʠʝʤ, ʠʩʧʦʣʥʝ-

ʥʠʝʤ ʨʝʰʝʥʠʡ ʠ ʚʣʠʷʥʠʝʤ ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʫʩʣʦʚʠʡ ï ʬʘʢʪʦʨʦʚ: ʪʝʤʧʝʨʘʪʫʨʳ, 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʚʣʘʞʥʦʩʪʠ, ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʠ ʜʨʫʛʠʭ. ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ 

ʬʠʟʠʯʝʩʢʠʝ ʠ (ʠʣʠ) ʧʩʠʭʦʬʠʟʠʯʝʩʢʠʝ ʚʝʣʠʯʠʥʳ ʧʨʠʥʠʤʘʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʬʘʢʪʦʨʥʳʭ 

ʧʝʨʝʤʝʥʥʳʭ. 

ʇʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʧʨʦʮʝʩʩʦʚ ʦʧʝʨʠʨʫʶʪ ʩʝʪʷʤʠ (ʩʝʪʴ ï ʵʪʦ ʛʨʘʬ): ʛʨʘʬʘʤʠ ʨʘ-

ʙʦʪ (ɻʈ) ʠ ʛʨʘʬʘʤʠ ʩʦʙʳʪʠʡ (ɻʉ).  

ɺ ɻʈ ʬʨʘʛʤʝʥʪʳ ʧʘʨʘʤʝʪʨʦʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ (ʇʌ) (ʦʧʝʨʘʮʠʠ, ʜʝʡʩʪʚʠʷ, ʨʘʙʦ-

ʪʳ, ʤʝʨʦʧʨʠʷʪʠʷ) ʦʪʦʙʨʘʞʘʶʪʩʷ ʚʝʨʰʠʥʘʤʠ, ʘ ʜʫʛʘʤʠ ï ʠʭ ʥʘʯʘʣʘ (ʚʭʦʜʳ) ʠ (ʠʣʠ) 

ʦʢʦʥʯʘʥʠʷ (ʚʳʭʦʜʳ), ʪ.ʝ. ʩʚʷʟʠ. ɻʈ ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʝʟ ʜʝʪʘʣʠʟʘʮʠʠ ʚ ʚʠʜʝ, ʫʜʦʙʥʦʤ ʜʣʷ 

ʚʦʩʧʨʠʷʪʠʷ ʩʪʨʫʢʪʫʨʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʘ ʧʦʣʥʦʪʘ ʠʥʬʦʨʤʘʮʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʩʦʩʪʘʚʦʤ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ. ʋʜʦʙʩʪʚʫ ʚʦʩʧʨʠʷʪʠʷ ʩʣʫʞʠʪ ʯʘʩʪʠʯʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ 

ʩʝʤʘʥʪʠʢʠ ʛʨʘʬʠʯʝʩʢʠʤʠ ʠ ʙʫʢʚʝʥʥʦ-ʮʠʬʨʦʚʳʤʠ ʩʨʝʜʩʪʚʘʤʠ. ʆʢʦʥʯʘʥʠʷʤ ʧʨʦʮʝʩʩʘ 

ʩʦʦʪʥʦʩʷʪʩʷ ʚʳʭʦʜʥʳʝ ʜʫʛʠ, ʢʦʪʦʨʳʝ ʧʦ ʩʤʳʩʣʫ ʫʯʠʪʳʚʘʶʪ ʝʛʦ ʟʘʚʝʨʰʝʥʠʝ, ʧʨʝʢʨʘ-

ʱʝʥʠʝ ʠʣʠ ʧʨʝʨʳʚʘʥʠʝ. 

ɺ ʪʝʨʤʠʥʦʣʦʛʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʵʨʛʦʩʝʪʝʡ, ʢʘʢ ʘʧʧʘʨʘʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʫʥʢ-

ʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʦʧʨʝʜʝʣʝʥʠʷ: 

ï ʦʧʘʩʥʦʩʪʴ ï ʩʚʦʡʩʪʚʦ ʤʘʪʝʨʠʠ (ʦʙʲʝʢʪʦʚ, ʧʦʣʝʡ) ʩʦʟʜʘʚʘʪʴ ʫʛʨʦʟʫ ʚʨʝʜʘ (ʫʱʝʨ-

ʙʘ) ʣʶʜʷʤ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ; 

ï ʙʝʟʦʧʘʩʥʦʩʪʴ ï ʦʪʩʫʪʩʪʚʠʝ ʫʛʨʦʟʳ ʚʨʝʜʘ; 

ï ʠʩʪʦʯʥʠʢ ʦʧʘʩʥʦʩʪʠ ï ʤʘʪʝʨʠʘʣʴʥʳʝ ʦʙʲʝʢʪʳ ʠ ʧʦʣʷ ʩʘʤʦʡ ʩʠʩʪʝʤʳ ʠ ʦʢʨʫ-

ʞʘʶʱʝʡ ʩʨʝʜʳ; 

ï ʙʝʟʦʧʘʩʥʦʝ ʩʦʩʪʦʷʥʠʝ ï ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ, ʚ ʢʦʪʦʨʦʤ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʙʲʝʢʪʳ 

ʟʘʱʠʪʳ (ʚʢʣʶʯʘʷ ʩʘʤʫ ʩʠʩʪʝʤʫ) ʩʠʣ, ʧʦʪʦʢʦʚ ʚʝʱʝʩʪʚʘ, ʵʥʝʨʛʠʠ ʠ ʠʥʬʦʨʤʘʮʠʠ ʥʝ 

ʧʨʝʚʳʰʘʝʪ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ (ʢʦʥʮʝʥʪʨʘʮʠʡ, ʥʦʨʤ); 

ï ʦʧʘʩʥʦʝ ʩʦʩʪʦʷʥʠʝ ï ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ, ʚ ʢʦʪʦʨʦʤ ʭʦʪʷ ʙʳ ʦʜʥʦ ʠʟ ʧʨʝʜʝʣʴʥʦ 

ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ ʚʦʟʜʝʡʩʪʚʠʡ ʧʨʝʚʳʰʝʥʦ; 

ï ʩʦʙʳʪʠʝ, ʚʳʟʳʚʘʶʱʝʝ ʦʧʘʩʥʦʝ ʩʦʩʪʦʷʥʠʝ ï ʦʪʢʘʟ ʩ ʪʘʢʠʤ ʥʘʨʫʰʝʥʠʝʤ ʨʘʙʦʪʦ-

ʩʧʦʩʦʙʥʦʩʪʠ ʩʠʩʪʝʤʳ, ʧʨʠ ʢʦʪʦʨʦʤ ʭʦʪʷ ʙʳ ʦʜʥʦ ʚʨʝʜʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʚʳʰʝ ʧʨʝʜʝʣʴ-

ʥʦ ʜʦʧʫʩʪʠʤʦʛʦ; 



ɸ.ʖ. ɻʘʨʰʠʥ 
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ï ʘʚʘʨʠʡʥʦ-ʦʧʘʩʥʦʝ ʩʦʩʪʦʷʥʠʝ ï ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ, ʚʳʟʳʚʘʶʱʝʝ ʘʚʘʨʠʡʥʦʝ ʧʨʦ-

ʠʩʰʝʩʪʚʠʝ; 

ï ʦʧʘʩʥʘʷ (ʘʚʘʨʠʡʥʦ-ʦʧʘʩʥʘʷ) ʦʰʠʙʢʘ ï ʦʰʠʙʢʘ, ʧʝʨʝʚʦʜʷʱʘʷ ʩʠʩʪʝʤʫ ʚ ʦʧʘʩʥʦʝ 

(ʘʚʘʨʠʡʥʦ-ʦʧʘʩʥʦʝ) ʩʦʩʪʦʷʥʠʝ; 

ï ʨʠʩʢ ï ʦʙʨʘʟ ʜʝʡʩʪʚʠʷ (ʙʝʟʜʝʡʩʪʚʠʝ) ʩ ʢʦʤʙʠʥʘʮʠʝʡ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʩʦʩʪʦʷʥʠʡ 

ʩʠʩʪʝʤʳ ʠ ʪʷʞʝʩʪʠ ʥʘʥʦʩʠʤʦʛʦ ʚ ʥʠʭ ʚʨʝʜʘ; 

ï ʦʮʝʥʢʘ ʨʠʩʢʘ ï ʙʘʡʝʩʦʚ ʩʨʝʜʥʠʡ ʨʠʩʢ ï ʧʦʣʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʦʧʘʩʥʦʩʪʠ, ʛʨʦʟʷʱʠʡ 

ʣʶʜʷʤ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ (ʦʙʲʝʢʪʘʤ ʟʘʱʠʪʳ) ʚ ʨʝʟʫʣʴʪʘʪʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩ-

ʪʝʤʳ ʧʨʠ ʠʟʚʝʩʪʥʦʩʪʠ ʚʨʝʜʘ ʧʦ ʚʦʟʤʦʞʥʳʤ ʝʝ ʩʦʩʪʦʷʥʠʷʤ. 

ʆʜʥʘ ʠʟ ʥʘʠʚʘʞʥʝʡʰʠʭ ʮʝʣʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʦʨʷʢʦʚ, ʵʢʩʧʣʫʘʪʠʨʫʶʱʠʭ ʢʦʨʘ-

ʙʝʣʴʥʳʝ ʠ ʩʫʜʦʚʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʤʝʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʪʘʢʘʷ ʤʝʨʘ ʥʫʞʥʘ ʩʧʝʮʠʘʣʠʩʪʘʤ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʠ ʩʦʟʜʘʥʠʶ 

ʩʣʦʞʥʳʭ ʢʨʠʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ) ʠ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʢʦʥʢʨʝʪʥʳʭ ʧʨʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷ-

ʪʠʡ ʧʦ ʟʘʱʠʪʝ ʩʠʩʪʝʤ ʦʪ ʫʭʦʜʘ ʚ ʦʧʘʩʥʳʝ ʩʦʩʪʦʷʥʠʷ. 

ɼʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʧʨʦʚʝʨʢʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʚʦʩʩʪʘ-

ʥʦʚʣʝʥʠʷ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʭ ʩʠʩʪʝʤ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʧʨʠ ʣʠʢʚʠʜʘʮʠʠ ʧʦ-

ʩʣʝʜʩʪʚʠʡ ʘʚʘʨʠʡ ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ ʥʘ ʦʩʥʦʚʝ ʙʠʥʘʨʥʳʭ ʤʦʜʝʣʝʡ. ɺ ʪʘʢʠʭ ʤʦʜʝʣʷʭ 

ʦʮʝʥʠʚʘʝʪʩʷ ʜʚʘ ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʘ (1 ï ʨʘʙʦʪʦʩʧʦʩʦʙʝʥ, 2 ï ʥʝʨʘʙʦʪʦʩʧʦʩʦʙʝʥ) ʠ ʜʚʘ 

ʠʩʭʦʜʘ ʜʝʷʪʝʣʴʥʦʩʪʠ (1 ï ʙʝʟ ʦʰʠʙʢʠ, 2 ï ʩ ʦʰʠʙʢʦʡ).  

ʉʦʟʜʘʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ [9], ʢʦʪʦʨʘʷ ʫʯʠʪʳʚʘʝʪ ʪʨʠ ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʘ ʧʦ-

ʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ ʘʚʘʨʠʠ, ʘ ʠʤʝʥʥʦ: 1 ï ʨʘʙʦʪʦʩʧʦʩʦʙʝʥ, 2 ï ʦʙʯr-

ʥʳʡ ʜʝʬʝʢʪ, 3 ï ʘʚʘʨʠʡʥʦ-ʦʧʘʩʥʳʡ ʜʝʬʝʢʪ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʚʦʟʤʦʞʥʳʭ ʠʩʭʦʜʦʚ ʨʝʰʝ-

ʥʠʷ ʟʘʜʘʯʠ, ʪʘʢʠʭ ʢʘʢ ʫʩʧʝʰʥʦʩʪʴ, ʘʚʘʨʠʡʥʘʷ ʦʰʠʙʢʘ, ʦʙʳʯʥʘʷ ʦʰʠʙʢʘ, ʧʨʝʜʫʧʨʝʞʜʝ-

ʥʠʝ ʘʚʘʨʠʠ, ʪʨʝʚʦʞʥʦʩʪʴ ʧʦ ʦʙʳʯʥʦʡ ʦʰʠʙʢʝ, ʪʨʝʚʦʞʥʦʩʪʴ ʧʨʠ ʫʩʧʝʭʝ. 

ɸʚʪʦʨʦʤ ʨʝʰʝʥʘ ʟʘʜʘʯʘ ʧʦʣʫʯʝʥʠʷ ʯʠʩʣʝʥʥʦʡ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʦʧʘʩʥʦʩʪʠ ʩʣʦʞʥʦʡ 

ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦʡ ʪʝʭʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. 

ɿʘʜʘʯʘ ʨʝʰʝʥʘ ʧʫʪʝʤ ʨʘʟʨʘʙʦʪʢʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʤʦʜʝʣʝʡ ʧʨʦʮʝʩʩʘ ʧʨʦʚʝʨʢʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʩʣʦʞʥʳʭ ʢʨʠʪʠʯʝ-

ʩʢʠʭ ʩʠʩʪʝʤ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʧʨʠ ʣʠʢʚʠʜʘʮʠʠ ʪʷʞʝʣʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʧʦʚʨʝʞʜʝ-

ʥʠʡ ʠ ʘʚʘʨʠʡ [9].  

ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʡʩʪʚʠʡ ʚ ʪʘʢʦʡ ʧʦʩʣʝʘʚʘʨʠʡʥʦʡ ʩʠʪʫʘʮʠʠ ʘʜʝʢʚʘʪʥʦ ʚʳ-

ʧʦʣʥʝʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʪʨʠʘʨʥʳʭ ʤʦʜʝʣʝʡ, ʜʘʶʱʠʭ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʳʜʝʣʠʪʴ ʘʚʘʨʠʡʥʦ ʦʧʘʩʥʳʡ ʜʝʬʝʢʪ, ʘʚʘʨʠʡʥʦ ʦʧʘʩʥʫʶ ʦʰʠʙʢʫ ʠ ʯʠʩʣʝʥʥʦ ʠʭ ʦʮʝ-

ʥʠʪʴ. 

ʅʘ ʨʠʩ. 1 ʧʦʢʘʟʘʥʘ ʩʪʨʫʢʪʫʨʘ ʩʣʦʞʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʧʨʦʚʝʨʢʦʡ ʨʘʙʦʪʦ-

ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦʛʦ (ʢʨʠʪʠʯʝʩʢʦʛʦ) ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʲʝʢʪʘ (ʊʆ) ʠʣʠ ʩʫʜʦʚʦʡ ʩʠʩʪʝʤʳ. 

ʂʨʠʪʠʯʝʩʢʠʡ ʊʆ, ʧʦʜʚʝʨʛʘʝʤʳʡ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʶ ʤʦʞʝʪ ʠʤʝʪʴ ʘʚʘʨʠʡʥʦ ʦʧʘʩ-

ʥʳʝ ʜʝʬʝʢʪʳ, ʦʙʳʯʥʳʝ ʣʝʛʢʦ ʫʩʪʨʘʥʷʝʤʳʝ ʥʝʘʚʘʨʠʡʥʦ ʦʧʘʩʥʳʝ ʜʝʬʝʢʪʳ ʠʣʠ ʦʩʪʘ-

ʚʘʪʴʩʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʳʤ ʩ ʚʝʨʦʷʪʥʦʩʪʷʤʠ S0, S1, S2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʧʨʦʚʝʨʢʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʷʪʴ ʦʜʥʦ ʠʟ ʪʨʝʭ ʨʝʰʝʥʠʡ, ʘ ʠʤʝʥʥʦ: 

ʢʨʠʪʠʯʝʩʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʦʙʲʝʢʪ ʩʯʠʪʘʝʪʩʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʳʤ ʠ ʥʘʯʠʥʘʝʪ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴʩʷ; ʦʙʲʝʢʪ ʠʤʝʝʪ ʘʚʘʨʠʡʥʦ ʦʧʘʩʥʳʡ ʜʝʬʝʢʪ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʚ ʫʩʣʦʚʠʷʭ ʧʣʘʚʘ-

ʥʠʷ ʥʝ ʧʦʜʣʝʞʠʪ; ʦʙʲʝʢʪ ʠʤʝʝʪ ʣʝʛʢʦ ʫʩʪʨʘʥʷʝʤʳʡ ʜʝʬʝʢʪ, ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʠ ʧʦ-

ʚʪʦʨʥʦ ʧʨʦʚʝʨʷʝʪʩʷ ʥʘ ʧʨʝʜʤʝʪ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʠʥʷʪʦʛʦ ʨʝʰʝʥʠʷ ʧʨʦʮʝʩʩ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʟʘʚʝʨʰʝʥʥʳʤ ʧʦ ʧʝʨ-

ʚʦʤʫ ʚʳʭʦʜʫ ʠʣʠ ʧʨʝʢʨʘʱʝʥʥʳʤ ʧʦ ʚʪʦʨʦʤʫ ʚʳʭʦʜʫ. ɿʘʚʝʨʰʝʥʠʝ ʪʘʢʦʛʦ ʧʨʦʮʝʩʩʘ 

ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʧʝʨʝʭʦʜʦʤ ʢ ʧʨʦʚʦʜʠʤʳʤ ʜʘʣʝʝ ʜʝʡʩʪʚʠʷʤ ʧʦ ʙʦʨʴʙʝ ʟʘ ʞʠʚʫ-

ʯʝʩʪʴ. ʇʨʝʢʨʘʱʝʥʠʝ ʧʨʦʮʝʩʩʘ ʚʳʧʦʣʥʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʦʪʢʘʟʦʤ ʦʪ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯʠ ʠ ʧʦʩʣʝʜʫʶʱʝʤʫ ʧʝʨʝʭʦʜʫ ʢ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʤʝʨʦ-

ʧʨʠʷʪʠʷʤ. 

 



ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 58, 2018 ʛ. 
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ʇʦʜʛʦʪʦʚʢʘ ʢ  

ʧʨʦʚʝʨʢʝ ʨʘʙʦʪʦ-

ʩʧʦʩʦʙʥʦʩʪʠ ʊʆ 

ʇʨʦʚʝʨʢʘ  

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʊʆ 

ɺʦʩʩʪʘʥʦʚʣʝ-

ʥʠʝ ʊʆ 

ɺʚʦʜ ʊʆ ʚ  

ʜʝʡʩʪʚʠʝ 

ʉʧʝʮʠʘʣʴʥʳʝ 

ʤʝʨʦʧʨʠʷʪʠʷ 

ɺʓʍʆɼ 1 

S0, S1, S2 

ɺʓʍʆɼ 2 

ɿʘʚʝʨʰʝʥʠʝ 
ʧʨʦʮʝʩʩʘ 

ʇʨʝʢʨʘʱʝʥʠʝ 
ʧʨʦʮʝʩʩʘ 

ʋ 

ɸ 

ʆ 

ʇɸ ʊʆ ʊʋ 

ʃʦʞʥʳʡ 

ʫʩʧʝʭ 

ʃʦʞʥʘʷ 

ʪʨʝʚʦʛʘ 

 

ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʘ ʩʣʦʞʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʚʝʨʢʠ  

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʢʨʠʪʠʯʝʩʢʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ 

ɺʳʧʦʣʥʝʥ ʫʯʝʪ ʪʨʸʭ ʚʝʨʦʷʪʥʳʭ ʠʩʭʦʜʦʚ ʧʦ ʢʘʞʜʦʤʫ ʚʳʭʦʜʫ: 

ï ʧʦ ʧʝʨʚʦʤʫ ʚʳʭʦʜʫ: 

çʋè ï ʫʩʧʝʰʥʦʩʪʴ, ʠʣʠ ʠʥʘʯʝ ʚʚʦʜ ʚ ʜʝʡʩʪʚʠʝ ʠ ʥʘʯʘʣʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʛʦ ʦʙʲʝʢʪʘ, 

çɸè ï ʘʚʘʨʠʷ, ʢʦʛʜʘ ʚʚʦʜ ʚ ʜʝʡʩʪʚʠʝ ʢʨʠʪʠʯʝʩʢʦʛʦ ʊʆ ʩ ʘʚʘʨʠʡʥʦ ʦʧʘʩʥʳʤ ʜʝʬʝʢ-

ʪʦʤ ʧʨʠʚʝʜʝʪ ʢ ʘʚʘʨʠʠ, 

çʆè ï ʚʚʦʜ ʚ ʜʝʡʩʪʚʠʝ ʢʨʠʪʠʯʝʩʢʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ ʩ ʦʙʳʯʥʳʤ ʣʝʛʢʦ ʫʩʪ-

ʨʘʥʷʝʤʳʤ ʜʝʬʝʢʪʦʤ. ʕʪʦ ʥʝ ʧʨʠʚʝʜʝʪ, ʠʣʠ ʥʝ ʚ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ ʧʨʠʚʝʜʝʪ ʢ ʘʚʘʨʠʠ,  

ï ʧʦ ʚʪʦʨʦʤʫ ʚʳʭʦʜʫ: 

çʇɸè ï ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʘʚʘʨʠʡʥʦʡ ʩʠʪʫʘʮʠʠ, 

çʊʆè ï ʪʨʝʚʦʞʥʦʩʪʴ ʧʦ ʦʙʳʯʥʦʤʫ ʜʝʬʝʢʪʫ ʩ ʦʪʢʘʟʦʤ ʦʪ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ 

ʟʘʜʘʯʠ ʧʨʠ ʥʝʘʚʘʨʠʡʥʦ ʦʧʘʩʥʦʤ ʣʝʛʢʦ ʫʩʪʨʘʥʷʝʤʦʤ ʜʝʬʝʢʪʝ, 

çʊʋè ï ʪʨʝʚʦʞʥʦʩʪʴ ʧʨʠ ʫʩʧʝʭʝ ʩ ʦʪʢʘʟʦʤ ʦʪ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʧʨʠ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʤ ʢʨʠʪʠʯʝʩʢʦʤ ʪʝʭʥʠʯʝʩʢʦʤ ʦʙʲʝʢʪʝ. 

ʂʘʞʜʦʤʫ ʠʟ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚʦʟʤʦʞʥʳʭ ʠʩʭʦʜʦʚ ʧʦʩʪʘʚʣʝʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʚʦʷ 

ʚʝʨʦʷʪʥʦʩʪʴ ʝʛʦ ʧʦʷʚʣʝʥʠʷ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʦʞʠʜʘʥʠʷ ʠ ʜʠʩʧʝʨʩʠʠ ʚʨʝʤʝʥʠ ʧʦʷʚʣʝ-

ʥʠʷ. ʇʨʠ ʚʳʚʦʜʝ ʨʘʩʯʝʪʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʜʣʷ ʥʠʭ ʠʩʧʦʣʴʟʦʚʘʥ ʤʝʪʦʜ ʦʩʥʦʚʥʳʭ ʩʦ-

ʝʜʠʥʝʥʠʡ. ʀʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ, ʷʚʣʷʶʱʠʤʠʩʷ ʚʘʨʴʠʨʫʝʤʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʜʣʷ ʨʘʩ-

ʯʝʪʘ ʷʚʣʷʶʪʩʷ: 

S0, S1, S2 ïʚʝʨʦʷʪʥʦʩʪʠ ʘʚʘʨʠʡʥʦʛʦ, ʦʙʳʯʥʦʛʦ ʜʝʬʝʢʪʘ ʠʣʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʛʦ ʩʦʩʪʦʷ-

ʥʠʷ ʢʨʠʪʠʯʝʩʢʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ ʠʣʠ ʩʠʩʪʝʤʳ, 
ijɼ ï ʫʩʣʦʚʥʳʝ ʚʝʨʦʷʪʥʦʩʪʠ ʧʨʘʚʠʣʴʥʳʭ ʠ ʦʰʠʙʦʯʥʳʭ ʨʝʰʝʥʠʡ. ʇʨʠ ʵʪʦʤ ʬʘʢʪʠʯʝ-

ʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʦʙʲʝʢʪʘ i = 0, 1, 2; ʨʝʰʝʥʠʝ ʦ ʝʛʦ ʩʦʩʪʦʷʥʠʠ j = 0, 1, 2, 

ɺ0 ï ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʢʨʠʪʠʯʝʩʢʦʛʦ ʊʆ ʩ ʘʚʘʨʠʡʥʳʤ ʜʝʬʝʢʪʦʤ ʟʘ ʦʜʠʥ 

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʡ ʮʠʢʣ, 

ɺ1 ï ʵʪʘ ʞʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʣʷ ʢʨʠʪʠʯʝʩʢʦʛʦ ʊʆ ʩ ʦʙʳʯʥʳʤ ʜʝʬʝʢʪʦʤ;  

ɼʦʩʪʘʪʦʯʥʦ ʠʥʪʝʨʝʩʥʳʤ ʠ ʙʝʟʫʩʣʦʚʥʦ ʚʘʞʥʳʤ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʷʚʠʣʦʩʴ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʟʘʚʠʩʠʤʦʩʪʝʡ: ʈʋ ï ʚʝʨʦʷʪʥʦʩʪʠ ʫʩʧʝʰʥʦʩʪʠ; ʈɸ ï ʚʝʨʦʷʪʥʦʩʪʠ ʘʚʘʨʠʡʥʦʡ ʩʠʪʫʘ-

ʮʠʠ; ʈʇɸ ï ʚʝʨʦʷʪʥʦʩʪʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʘʚʘʨʠʠ ʦʪ ʫʩʣʦʚʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʥʝʚʝʨʥʦʛʦ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ɼ
02

 , ʧʨʦʚʝʜʝʥʥʦʤ ʚ [5]. 



ɸ.ʖ. ɻʘʨʰʠʥ 

ʊʝʨʤʠʥʦʣʦʛʠʷ, ʦʧʨʝʜʝʣʝʥʠʝ ʠ ʚʝʨʦʷʪʥʦʩʪʥʘʷ ʦʮʝʥʢʘ ʫʨʦʚʥʷ ʦʧʘʩʥʦʩʪʠ ʠ ʨʠʩʢʘ» 
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ɺʘʞʥʳʤ ʠ ʥʝ ʤʝʥʝʝ ʠʥʪʝʨʝʩʥʳʤ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʦʞʠʜʘʥʠʡ ʚʨʝʤʝʥʠ ʜʦ ʚʳʭʦʜʘ ʠʟ ʧʨʦʮʝʩʩʘ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʠʩʭʦʜʘʤʠ [9]. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʟʘʠʤʦʩʚʷʟʠ ʚʭʦʜʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʚʳʭʦʜʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʥʘ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʦʜʝʣʠ, ʚʳʨʘʙʦʪʘʥʳ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʧʦʚʳʰʝʥʠʶ ʞʠʚʫʯʝʩʪʠ ʢʨʠʪʠʯʝʩʢʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ ʢʦʨʘʙʣʝʡ 

ʠ ʩʫʜʦʚ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʨʝʜʩʪʚ ʠʭ ʪʝʭʥʠʯʝʩʢʦʛʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘ-

ʥʠʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, ʩʣʦʞʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʮʝʣʦʤ. ʊʘʢʠʝ ʨʝʢʦʤʝʥ-

ʜʘʮʠʠ ʥʘʰʣʠ ʧʨʠʤʝʥʝʥʠʝ ʧʨʠ ʧʝʨʩʧʝʢʪʠʚʥʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʠʩʪʝʤ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʦʡ ʧʦʜʜʝʨʞʢʠ ʙʦʨʴʙʳ ʟʘ ʞʠʚʫʯʝʩʪʴ ʢʦʨʘʙʣʝʡ ʠ ʩʫʜʦʚ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ ʘʧʨʦʙʠʨʦʚʘʥʥʦʛʦ ʘʧʧʘʨʘʪʘ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦ-

ʩʪʠ ʠ ʪʝʦʨʠʠ ʛʨʘʬʦʚ, ʩʨʘʚʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʘʣʛʦʨʠʪʤʘ ʜʝʡʩʪʚʠʡ ʧʨʠ 

ʚʘʨʴʠʨʦʚʘʥʠʠ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʧʦʜʪʚʝʨʜʠʣʦ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʤʦ-

ʜʝʣʝʡ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʤʝʪʦʜʠʢʠ ʢ ʠʟʤʝʥʝʥʠʶ ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. 

ʇʨʠʤʝʥʝʥʠʝ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʚ ʧʨʘʢʪʠʢʝ ʩʦʟʜʘʥʠʷ ʢʨʠʪʠʯʝʩʢʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʦʙʲʝʢ-

ʪʦʚ ʠ ʩʫʜʦʚʳʭ ʩʠʩʪʝʤ, ʧʨʠ ʘʥʘʣʠʟʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʦʨʴʙʳ ʟʘ ʞʠʚʫʯʝʩʪʴ ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʨʝʜʩʪʚ ʧʦʟʚʦʣʠʪ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʮʝʥʠʚʘʪʴ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʘʪʴ ʚʝʨʦʷʪʥʦʩʪʴ 

ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ, ʩʥʠʞʘʪʴ ʫʨʦʚʝʥʴ ʦʧʘʩʥʦʩʪʠ ʠ ʨʠʩʢʘ ʟʘ ʩʯʝʪ ʚʳʷʚʣʝʥʠʷ ʢʨʠʪʠʯʝ-

ʩʢʠʭ ʬʨʘʛʤʝʥʪʦʚ ʘʣʛʦʨʠʪʤʦʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʫʜʦʚʳʭ ʩʠʩʪʝʤ, ʘʣʛʦʨʠʪʤʦʚ ʜʝʡʩʪ-

ʚʠʡ ʵʢʠʧʘʞʘ ʠ ʩʥʠʞʝʥʠʷ ʠʣʠ ʫʩʪʨʘʥʝʥʠʷ ʠʭ ʢʨʠʪʠʯʥʦʩʪʠ ï ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʨʦʞʜʘʪʴ 

ʪʷʞʝʣʳʝ ʘʚʘʨʠʡʥʳʝ ʩʠʪʫʘʮʠʠ.  

ʂ ʥʘʫʯʥʳʤ ʟʘʜʘʯʘʤ, ʪʨʝʙʫʶʱʠʤ ʧʨʦʚʝʜʝʥʠʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʥʦʩʷʪ-

ʩʷ: 

ï ʜʦʩʪʦʚʝʨʥʦʝ ʨʘʟʜʝʣʝʥʠʝ ʦʰʠʙʦʢ ʦʧʝʨʘʪʦʨʦʚ ʠ ʦʪʢʘʟʦʚ ʪʝʭʥʠʯʝʩʢʦʡ ʯʘʩʪʠ ʢʦʥ-

ʢʨʝʪʥʳʭ ʢʨʠʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʥʘ ʥʝʦʧʘʩʥʳʝ ʠ ʦʧʘʩʥʳʝ, ʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦ ʩʪʝʧʝʥʠ 

ʦʧʘʩʥʦʩʪʠ; 

ï ʦʧʪʠʤʠʟʘʮʠʷ ʧʘʨʘʤʝʪʨʦʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ ʩ ʩʦʚʤʝʩʪʥʳʤ ʫʯʝʪʦʤ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ, ʦʧʘʩʥʦʩʪʠ, ʟʘʱʠʱʝʥʥʦʩʪʠ ʠ ʨʝʩʫʨʩʥʦʩʪʠ; 

ï ʨʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʦʚ ʜʝʡʩʪʚʠʡ ʚ ʘʚʘʨʠʡʥʦ-ʦʧʘʩʥʳʭ ʩʠʪʫʘʮʠʷʭ ʩ ʢʨʠʪʠʯʝʩʢʠ 

ʚʘʞʥʳʤʠ ʩʫʜʦʚʳʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʠʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʢʦ-

ʛʜʘ ʝʱʝ ʥʝʪ ʦʧʳʪʘ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʢʦʪʦʨʳʡ ʜʦʩʪʘʝʪʩʷ ʚʩʝ ʙʦʣʴʰʝʡ ʠ ʙʦʣʴʰʝʡ ʮʝʥʦʡ. 
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ʅʘ 65-ʦʡ ʩʝʩʩʠʠ ʂʦʤʠʪʝʪʘ ʧʦ ʟʘʱʠʪʝ ʤʦʨʩʢʦʡ ʩʨʝʜʳ 13ï17 ʤʘʷ 2013 ʛʦʜʘ ʚ ʭʦʜʝ 

ʩʦʩʪʦʷʚʰʝʡʩʷ ʜʠʩʢʫʩʩʠʠ ʙʳʣʘ ʦʙʦʩʥʦʚʘʥʘ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʩʪʴ ʚʚʝʜʝʥʠʷ ʚ ɹʘʣʪʠʡʩʢʦʤ 

ʤʦʨʝ ʟʦʥʳ ʢʦʥʪʨʦʣʷ ʚʳʙʨʦʩʦʚ NOx ʠ ʩʪʘʥʜʘʨʪʘ ʧʦ ʦʛʨʘʥʠʯʝʥʠʶ ʚʳʙʨʦʩʦʚ NOx ʜʣʷ 

mailto:pokusaev@astu.org
mailto:Anton1601@rambler.ru


ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 58, 2018 ʛ. 
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ʩʫʜʦʚʳʭ ʜʠʟʝʣʝʡ ʥʘ ʫʨʦʚʥʝ Tier-III ʩ 01.01.2016 ʛ. ʈʦʩʩʠʡʩʢʘʷ ʜʝʣʝʛʘʮʠʷ ʩʤʦʛʣʘ ʜʦ-

ʙʠʪʴʩʷ ʨʝʰʝʥʠʷ ʦ ʧʝʨʝʥʦʩʝ ʵʪʦʡ ʜʘʪʳ ʩʨʦʢʦʤ ʥʘ ʧʷʪʴ ʣʝʪ, ʜʦ 01.01.2021 ʛ. [1]. 

28 ʦʢʪʷʙʨʷ 2016 ʛʦʜʘ ʚ ʰʪʘʙ-ʢʚʘʨʪʠʨʝ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʤʦʨʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʚ 

ʃʦʥʜʦʥʝ (ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ) ʩʦʩʪʦʷʣʘʩʴ 70-ʷ ʩʝʩʩʠʷ ʂʦʤʠʪʝʪʘ ʧʦ ʟʘʱʠʪʝ ʤʦʨʩʢʦʡ ʩʨʝ-

ʜʳ. ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʜʘʥʥʦʡ ʩʝʩʩʠʠ ʢʦʤʠʪʝʪ ʩʦʛʣʘʩʠʣʩʷ ʩ ʧʨʠʜʘʥʠʝʤ ʉʝʚʝʨʥʦʤʫ ʠ ɹʘʣ-

ʪʠʡʩʢʦʤʫ ʤʦʨʷʤ ʩʪʘʪʫʩʘ ʨʘʡʦʥʦʚ ʢʦʥʪʨʦʣʷ ʚʳʙʨʦʩʦʚ ʦʢʠʩʣʦʚ ʘʟʦʪʘ ʩ ʩʫʜʦʚ (NECA 

TierIII), ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʇʨʘʚʠʣʦʤ 13 ʠ ɼʦʧʦʣʥʝʥʠʝʤ III ʇʨʠʣʦʞʝʥʠʷ VI ʢ ʂʦʥʚʝʥ-

ʮʠʠ ʄɸʈʇʆʃ ʠ ʦʜʦʙʨʠʣ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʦʧʨʘʚʢʠ, ʢʦʪʦʨʳʝ ʚʩʪʫʧʷʪ ʚ ʩʠʣʫ ʠ ʙʫʜʫʪ 

ʧʨʠʤʝʥʷʪʴʩʷ ʢ ʥʦʚʳʤ ʩʫʜʘʤ ʩ 1 ʷʥʚʘʨʷ 2021 ʛʦʜʘ [2]. 

18 ʘʧʨʝʣʷ 2016 ʛʦʜʘ ʚ ʰʪʘʙ-ʢʚʘʨʪʠʨʝ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʤʦʨʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

(ʀʄʆ) ʚ ʃʦʥʜʦʥʝ (ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ) ʩʦʩʪʦʷʣʘʩʴ 69-ʷ ʩʝʩʩʠʷ ʂʦʤʠʪʝʪʘ ʧʦ ʟʘʱʠʪʝ ʤʦʨ-

ʩʢʦʡ ʩʨʝʜʳ. ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʜʘʥʥʦʡ ʩʝʩʩʠʠ ʙʳʣʠ ʧʨʠʥʷʪʳ ʧʦʧʨʘʚʢʠ ʢ ʢʦʥʚʝʥʮʠʠ 

ʄɸʈʇʆʃ ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʢ ʧʨʠʣʦʞʝʥʠʶ VI, ʘ ʠʤʝʥʥʦ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘʧʠʩʠ ʚ ʩʫʜʦ-

ʚʦʤ ʞʫʨʥʘʣʝ, ʧʨʝʜʧʠʩʘʥʥʦʤ ɸʜʤʠʥʠʩʪʨʘʮʠʝʡ, ʚ ʯʘʩʪʠ ʧʨʠʤʝʥʠʤʦʛʦ ʩʪʘʥʜʘʨʪʘ ʚʳʙʨʦ-

ʩʦʚ ʠ ʩʦʩʪʦʷʥʠʷ ʩʫʜʦʚʳʭ ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ, ʧʨʠ ʚʭʦʜʝ ʠ ʚʳʭʦʜʝ ʠʟ ʨʘʡʦʥʘ ʢʦʥ-

ʪʨʦʣʷ ʚʳʙʨʦʩʦʚ ʧʦ NOx ʩ ʫʢʘʟʘʥʠʝʤ ʜʘʪʳ, ʚʨʝʤʝʥʠ ʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʩʫʜʥʘ, ʘ ʪʘʢ ʞʝ 

ʙʳʣʠ ʚʥʝʩʝʥʳ ʧʦʧʨʘʚʢʠ ʢ ʪʝʭʥʠʯʝʩʢʦʤʫ ʢʦʜʝʢʩʫ ʧʦ ʠʩʧʳʪʘʥʠʶ ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʛʘʟʝ ʠ 

ʜʚʫʭʪʦʧʣʠʚʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʚ ʨʘʤʢʘʭ ʩʪʨʘʪʝʛʠʠ ʧʦ ʩʦʢʨʘʱʝʥʠʶ ʚʳʙʨʦʩʦʚ NOx [3, 4]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʭʦʜʷ ʠʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʜʘʥʥʳʡ ʩʚʦʜ ʧʨʘʚʠʣ ʟʘʪʨʦʥʝʪ ʦʜʥʠ ʠʟ 

ʚʘʞʥʝʡʰʠʭ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ ï ɹʘʣʪʠʡʩʢʦʝ ʠ ʉʝʚʝʨʥʦʝ ʤʦʨʷ, ʠ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʣʝʪ 

ʦʥʠ ʩʪʘʥʫʪ ʟʦʥʦʡ ʩʪʨʦʛʦʛʦ ʢʦʥʪʨʦʣʷ ʫʨʦʚʥʷ ʚʳʙʨʦʩʦʚ ʦʢʩʠʜʦʚ ʘʟʦʪʘ (NOx Emission 

Control Area ï NECA) (ʨʠʩ. 1). 

 

 

ʈʠʩ. 1. ʈʘʡʦʥʳ NECA ʠ SECA 

ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ ʧʫʪʝʡ ʨʝʰʝʥʠʷ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʪʦʢ-

ʩʠʯʥʦʩʪʠ ʆɻ ʜʠʟʝʣʷ (ʨʠʩ. 2): 

1. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʘʪʝʣʷ. 

2. ʆʧʪʠʤʠʟʘʮʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʘʪʝʣʷ. 

3. ʇʨʠʤʝʥʝʥʠʝ ʜʚʫʭʪʦʧʣʠʚʥʳʭ ʩʠʩʪʝʤ. 

4. ʇʨʠʤʝʥʝʥʠʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʪʦʧʣʠʚ. 

ʋʤʝʥʴʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʦʢʩʠʜʘ ʘʟʦʪʘ ʚ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʘʭ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʘʪʝʣʷ 

ʩʚʷʟʘʥʦ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʨʘʙʦʯʝʛʦ 

ʮʠʢʣʘ [5]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ ʜʣʷ ʚʥʦʚʴ ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʜʠʟʝʣʝʡ ʦʩʥʦʚʥʳʤ ʥʘʧʨʘʚ-

ʣʝʥʠʝʤ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʜʣʷ ʧʨʠʙʣʠʞʝʥʠʷ ʢ 

ʥʝʦʙʭʦʜʠʤʳʤ ʧʘʨʘʤʝʪʨʘʤ ʵʢʦʣʦʛʠʯʥʦʩʪʠ, ʪʦ ʜʣʷ ʤʦʨʘʣʴʥʦ ʫʩʪʘʨʝʚʰʠʭ ʜʠʟʝʣʝʡ, ʥʘ-

ʭʦʜʷʱʠʭʩʷ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʦʜʥʠʤ ʠʟ ʧʫʪʝʡ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʤʦʞʝʪ ʧʦʩʣʫʞʠʪʴ 



ʄ.ʅ. ʇʦʢʫʩʘʝʚ, ɸ.ʉ. ɿʫʙʘʨʝʚ, ɸ.ʖ. ɻʨʘʙʘʨʯʫʢ, ɸ.ɺ. ɺʘʩʠʣʴʝʚ, ʆ.ʇ. ʂʦʚʘʣʸʚ 
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ʧʨʠʤʝʥʝʥʠʝ ʩʠʩʪʝʤʳ, ʩʧʦʩʦʙʥʦʡ ʧʦʜʘʚʘʪʴ ʜʦʙʘʚʦʯʥʳʡ ʢʦʤʧʦʥʝʥʪ ʚ ʮʠʣʠʥʜʨ ʜʠʟʝʣʴ-

ʥʦʛʦ ʜʚʠʛʘʪʝʣʷ. 

ɺ ʢʘʯʝʩʪʚʝ ʜʦʙʘʚʦʯʥʦʛʦ ʛʘʟʦʦʙʨʘʟʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʙʳʣ ʚʳʙʨʘʥ ʜʠʤʝʪʠʣʦʚʳʡ 

ʵʬʠʨ (ɼʄʕ) ʉ2ʅ6ʆ, ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʜʘʥʥʳʡ ʛʘʟ ʷʚʣʷʝʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʤ ʪʦʧ-

ʣʠʚʦʤ ʙʝʟ ʩʦʜʝʨʞʘʥʠʷ ʩʝʨʳ, ʩʦʜʝʨʞʘʥʠʝ ʦʢʩʠʜʦʚ ʘʟʦʪʘ ʚ ʚʳʭʣʦʧʥʳʭ ʛʘʟʘʭ ʥʘ 90% 

ʤʝʥʴʰʝ, ʯʝʤ ʫ ʙʝʥʟʠʥʘ. ʊʝʧʣʦʪʘ ʩʛʦʨʘʥʠʷ ɼʄʕ ʦʢʦʣʦ 30 ʄɼʞ/ʢʛ, ʫ ʢʣʘʩʩʠʯʝʩʢʠʭ 

ʥʝʬʪʷʥʳʭ ʪʦʧʣʠʚ ï ʦʢʦʣʦ 42 ʄɼʞ/ʢʛ. ʆʜʥʘ ʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʠʤʝʥʝʥʠʷ ɼʄʕ ï ʝʛʦ 

ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʦʢʠʩʣʝʥʠʶ (ʙʣʘʛʦʜʘʨʷ ʩʦʜʝʨʞʘʥʠʶ ʢʠʩʣʦʨʦʜʘ ʚ ʤʦʣʝʢʫ-

ʣʝ), ʯʝʤ ʫ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʪʦʧʣʠʚʘ [6]. 

 

 

ʈʠʩ. 2. ʆʩʥʦʚʥʳʝ ʤʝʪʦʜʳ ʩʥʠʞʝʥʠʷ ʪʦʢʩʠʯʥʦʩʪʠ ʆɻ 

ʇʨʝʜʣʘʛʘʝʤʳʡ ʚʘʨʠʘʥʪ ʩʠʩʪʝʤʳ ʧʦ ʧʦʜʘʯʝ ʜʠʤʝʪʠʣʦʚʦʛʦ ʵʬʠʨʘ  

ʚ ʚʩʘʩʳʚʘʶʱʠʡ ʢʦʣʣʝʢʪʦʨ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʘʪʝʣʷ 

ɺ ʩʦʩʪʘʚ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʠʩʪʝʤʳ (ʨʠʩ. 3) ʚʭʦʜʷʪ: 1 ï ʙʘʣʣʦʥ ʦʙʲʝʤʦʤ 50 ʣ. ʩ ʨʘʙʦ-

ʯʠʤ ʜʘʚʣʝʥʠʝʤ 1,6 ʄʇʘ, 2 ï ʟʘʧʦʨʥʳʡ ʢʣʘʧʘʥ, 3 ï ʤʘʥʦʤʝʪʨ, 4 ï ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ 

ʬʦʨʩʫʥʢʘ, 5 ï ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ. 

ʈʘʙʦʪʘ ʩʠʩʪʝʤʳ ʧʨʦʠʩʭʦʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʇʨʠ ʦʪʢʨʳʪʠʠ ʟʘʧʦʨʥʦʛʦ ʢʣʘʧʘ-

ʥʘ 2, ɼʄʕ ʩʦʜʝʨʞʘʱʠʡʩʷ ʚ ʙʘʣʣʦʥʝ 1 ʧʦʜ ʜʘʚʣʝʥʠʝʤ 0,6 ʄʇʘ ʧʦʜʘʸʪʩʷ ʚʦ ʚʩʘʩʳʚʘʶ-

ʱʠʡ ʢʦʣʣʝʢʪʦʨ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʘʪʝʣʷ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʩʤʝʰʠʚʘʥʠʝ ɼʄʕ ʩ ʚʩʘʩʳʚʘʶ-

ʱʠʤ ʚʦʟʜʫʭʦʤ, ʚʧʨʳʩʢ ɼʄʕ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʫʶ ʬʦʨʩʫʥʢʫ 4 ʚ 

ʤʦʤʝʥʪ ʦʪʢʨʳʪʠʷ ʚʧʫʩʢʥʦʛʦ ʢʣʘʧʘʥʘ, ʟʘʪʝʤ ʜʘʥʥʘʷ ʩʤʝʩʴ ʧʦʜʘʝʪʩʷ ʚ ʮʠʣʠʥʜʨ ʜʠʟʝʣʴ-

ʥʦʛʦ ʜʚʠʛʘʪʝʣʷ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʩʛʦʨʘʥʠʝ ʛʦʨʶʯʝʡ ʩʤʝʩʠ. ɿʘʤʝʨ ʨʘʩʭʦʜʘ ɼʄʕ ʦʩʫʱʝ-

ʩʪʚʣʷʝʪʩʷ ʚʝʩʦʚʳʤ ʩʧʦʩʦʙʦʤ. ʋʧʨʘʚʣʝʥʠʝ ʨʘʙʦʪʦʡ ʩʠʩʪʝʤʳ ʚʧʨʳʩʢʘ ɼʄʕ ʦʩʫʱʝʩʪʚ-

ʣʷʝʪʩʷ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʤ 5 [7]. 

 

https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%9E%D0%BA%D1%81%D0%B8%D0%B4%D1%8B_%D0%B0%D0%B7%D0%BE%D1%82%D0%B0
https://ru.wikipedia.org/wiki/%D0%92%D1%8B%D1%85%D0%BB%D0%BE%D0%BF%D0%BD%D1%8B%D0%B5_%D0%B3%D0%B0%D0%B7%D1%8B
https://ru.wikipedia.org/wiki/%D0%91%D0%B5%D0%BD%D0%B7%D0%B8%D0%BD
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D1%82%D0%B0_%D1%81%D0%B3%D0%BE%D1%80%D0%B0%D0%BD%D0%B8%D1%8F


ɺʝʩʪʥʠʢ ɺɻɸɺʊ, ʚʳʧʫʩʢ 58, 2018 ʛ. 
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ʈʠʩ. 3. ʉʠʩʪʝʤʘ ʧʦ ʧʦʜʘʯʝ ɼʄʕ ʚ ʚʩʘʩʳʚʘʶʱʠʡ ʢʦʣʣʝʢʪʦʨ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʘʪʝʣʷ 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ  

ʥʘ ʜʠʟʝʣʝ 6ʏʉʇ 15/18 ʥʘ ʩʫʜʥʝ ʈʂ-2091 

ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʝ ʠʩʧʳʪʘʥʠʡ ʩʫʜʦʚʦʛʦ ʜʠ-

ʟʝʣʷ 6ʏʉʇ 15/18 (ʨʠʩ. 4), ʩʫʜʥʘ ʈʂ-2091 (ʨʠʩ. 5), ʜʦʦʙʦʨʫʜʦʚʘʥʥʦʛʦ ʩʠʩʪʝʤʦʡ ʜʣʷ ʧʦ-

ʜʘʯʠ ɼʄʕ ʚ ʚʩʘʩʳʚʘʶʱʠʡ ʢʦʣʣʝʢʪʦʨ. 

ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʫʜʦʚʦʛʦ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠ-

ʮʝ 1 [8]. 

ʉʫʜʥʦ ʈʂ-2091 ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʥʦʚʠʥʪʦʚʦʡ ʙʫʢʩʠʨ ʩ ʩʝʜʣʦʚʘʪʦʡ ʧʘʣʫʙʦʡ, 

ʭʦʜʦʚʦʡ ʨʫʙʢʦʡ ʠ ʥʘʜʩʪʨʦʡʢʦʡ ʥʘ ʧʘʣʫʙʝ, ʩ ʢʘʧʦʤ ʥʘʜ ʄʆ ʠ ʢʦʨʤʦʚʳʤ ʛʨʫʟʦʚʳʤ 

ʪʨʶʤʦʤ. ʅʘʟʥʘʯʝʥʠʝ ʩʫʜʥʘ ï ʙʫʢʩʠʨʦʚʢʘ ʤʘʣʳʭ ʩʫʜʦʚ, ʧʝʨʝʚʦʟʢʘ ʚ ʪʨʶʤʘʭ 10ï15 

ʪʦʥʥ ʛʨʫʟʘ, ʧʝʨʝʚʦʟʢʘ ʜʦ 12 ʧʘʩʩʘʞʠʨʦʚ. ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʫʜʥʘ ʧʨʝʜʩʪʘʚʣʝ-

ʥʳ ʚ ʪʘʙʣʠʮʝ 2 [9]. 

 

 

ʈʠʩ. 4. ʆʙʱʠʡ ʚʠʜ ʜʠʟʝʣʷ 6ʏʉʇ 15/18 


