
ISSN 2070-5379 Neftegasova© geologi©. Teori© i practika (RUS) URL: http://www.ngtp.ru   

 

___________________________________________________________________________________________ 
ʅʝʬʪʝʛʘʟʦʚʘʷ ʛʝʦʣʦʛʠʷ. ʊʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘ. - 2023. - ʊ.18. - ˉ4. - http://www.ngtp.ru/rub/2023/47_2023.html 

1 

DOI: 10.17353/2070-5379/47_2023 

 

ʋɼʂ 550.8.052+550.8.072(571.16) 

 

ʈʳʞʢʦʚʘ ʉ.ɺ., ɼʝʰʠʥ ɸ.ɸ. 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʥʘʫʢʠ ʀʥʩʪʠʪʫʪ ʥʝʬʪʝʛʘʟʦʚʦʡ ʛʝʦʣʦʛʠʠ 

ʠ ʛʝʦʬʠʟʠʢʠ ʠʤ. ɸ.ɸ. ʊʨʦʬʠʤʫʢʘ ʉʠʙʠʨʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ (ʀʅɻɻ ʉʆ 

ʈɸʅ), ʅʦʚʦʩʠʙʠʨʩʢ, ʈʦʩʩʠʷ, Rizhkovasv@ipgg.sbras.ru 

 

ɺʆʉʉʊɸʅʆɺʃɽʅʀɽ ʀʉʊʆʈʀʀ ɻɽʅɽʈɸʎʀʀ ʅɽʌʊʀ 

ʆʈɻɸʅʀʏɽʉʂʀʄ ɺɽʑɽʉʊɺʆʄ ɹɸɾɽʅʆɺʉʂʆʁ ʉɺʀʊʓ 

ʉɽɺɽʈʅʆʁ ʏɸʉʊʀ ʅʖʈʆʃʔʉʂʆʁ ʄɽɻɸɺʇɸɼʀʅʓ 

(ɿɸʇɸɼʅɸʗ ʉʀɹʀʈʔ) 
 

ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʜʥʦʤʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʝʬʪʝʛʘʟʦʦʙʨʘʟʦʚʘʥʠʷ 

ʦʨʛʘʥʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʦʤ ʥʝʬʪʝʛʝʥʝʨʠʨʫʶʱʝʡ ʠ ʥʝʬʪʝʩʦʜʝʨʞʘʱʝʡ ʙʘʞʝʥʦʚʩʢʦʡ ʩʚʠʪʳ 

ʩʝʪʠ ʩʢʚʘʞʠʥ ʚ ʧʨʝʜʝʣʘʭ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʅʶʨʦʣʴʩʢʦʡ ʤʝʛʘʚʧʘʜʠʥʳ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʩ ʫʯʝʪʦʤ 

ʩʤʝʰʘʥʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦʨʦʜ ʙʘʞʝʥʦʚʩʢʦʡ ʩʚʠʪʳ ʥʝ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʦʮʝʥʢʫ ʨʝʩʫʨʩʦʚ, 

ʥʦ ʫʪʦʯʥʷʝʪ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʡ ʧʘʨʘʤʝʪʨ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʡ ʩʠʩʪʝʤʳ ï ʧʦʨʠʩʪʦʩʪʴ. ʅʘ 

ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩ ʫʯʝʪʦʤ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʚʦʩʩʪʘʥʦʚʣʝʥʘ ʠʩʪʦʨʠʷ 

ʛʝʥʝʨʘʮʠʠ ʞʠʜʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʛʝʥʝʨʘʮʠʠ ʚ ʨʘʟʥʳʭ ʯʘʩʪʷʭ ʤʝʛʘʚʧʘʜʠʥʳ ʠ 

ʧʨʠʣʝʛʘʶʱʠʭ ʩʪʨʫʢʪʫʨ ʟʘʚʠʩʠʪ ʦʪ ʠʭ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ ʢ ʟʦʥʘʤ ʨʘʟʚʠʪʠʷ 

ʪʨʠʘʩʦʚʳʭ ʛʨʘʙʝʥ-ʨʠʬʪʦʚ, ʘ ʪʘʢʞʝ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʨʦʩʪʘ ʧʘʣʝʦʧʦʜʥʷʪʠʡ ʧʦ ʤʝʨʝ 

ʧʨʦʛʠʙʘʥʠʷ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʛʝʦʩʠʥʝʢʣʠʟʳ. ɹʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʜʠʥʘʤʠʢʫ ʛʝʥʝʨʘʮʠʠ 

ʦʢʘʟʘʣʠ ʥʦʚʝʡʰʠʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʜʚʠʞʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʘʞʝʥʦʚʩʢʘʷ ʩʚʠʪʘ, ʦʜʥʦʤʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʥʝʬʪʝʛʘʟʦʦʙʨʘʟʦʚʘʥʠʷ, ʅʶʨʦʣʴʩʢʘʷ ʤʝʛʘʚʧʘʜʠʥʘ, ɿʘʧʘʜʥʘʷ ʉʠʙʠʨʴ. 

 

ɺʚʝʜʝʥʠʝ 

ʀʟʫʯʝʥʠʝ ʛʝʥʝʨʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʙʘʞʝʥʦʚʩʢʦʡ ʩʚʠʪʳ ʚʝʜʝʪʩʷ ʙʦʣʝʝ 60 ʣʝʪ. ʅʘ 

ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʠʟʫʯʝʥʠʷ ʜʦʢʘʟʘʥʘ ʚʟʘʠʤʦʩʚʷʟʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ (ʆɺ) 

ʥʝʬʪʝʧʨʦʠʟʚʦʜʷʱʠʭ ʪʦʣʱ ʩ ʢʘʪʘʛʝʥʝʟʦʤ [ʂʦʥʪʦʨʦʚʠʯ ʠ ʜʨ., 1967]. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩ ʮʝʣʴʶ 

ʫʚʝʣʠʯʝʥʠʷ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʨʦʚʦʜʷʪʩʷ ʠʥʪʝʥʩʠʚʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʘʞʝʥʦʚʩʢʦʡ 

ʩʚʠʪʳ ʢʘʢ ʥʝʪʨʘʜʠʮʠʦʥʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ ʥʝʬʪʠ. ʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʜʦʙʳʯʠ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʚʦʟʚʨʘʱʝʥʠʶ ʠʥʪʝʨʝʩʘ ʥʝʬʪʷʥʳʭ ʢʦʤʧʘʥʠʡ ʢ ʙʘʞʝʥʦʚʩʢʦʡ ʩʚʠʪʝ ʢʘʢ ʢ 

ʧʦʪʝʥʮʠʘʣʴʥʦʤʫ ʦʙʲʝʢʪʫ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʫʨʦʚʥʷ ʜʦʙʳʯʠ. 

ʆʩʥʦʚʥʦʡ ʮʝʥʪʨ ʠʟʫʯʝʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʠʚʥʦʡ ʯʘʩʪʠ (ʛʦʨʠʟʦʥʪ ʖ0) 

ʥʝʬʪʝʛʘʟʦʧʨʦʠʟʚʦʜʷʱʝʡ ʙʘʞʝʥʦʚʩʢʦʡ ʩʚʠʪʳ ʩʚʷʟʘʥ ʩ ʉʘʣʳʤʩʢʦʡ ʛʨʫʧʧʦʡ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʮʝʥʪʨʘʣʴʥʳʭ ʨʘʡʦʥʦʚ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. ɺ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʢʦʤʠʩʩʠʠ ʧʦ ʟʘʧʘʩʘʤ ʥʘ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʤ 

ʙʘʣʘʥʩʝ ʯʠʩʣʷʪʩʷ ɹʘʢʣʷʥʩʢʦʝ ʠ ʉʥʝʞʥʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ʇʨʠʪʦʢʠ ʠ ʧʨʠʟʥʘʢʠ ʥʝʬʪʝʥʦʩʥʦʩʪʠ 

ʧʦ ʢʝʨʥʫ ʠ ʧʨʠ ʠʩʧʳʪʘʥʠʠ ʚ ʧʨʦʮʝʩʩʝ ʙʫʨʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʅʶʨʦʣʴʩʢʦʡ ʤʝʛʘʚʧʘʜʠʥʳ ʧʦʣʫʯʝʥʳ 

ʥʘ ɺʦʩʪʦʯʥʦ-ʄʦʠʩʝʝʚʩʢʦʡ, ɻʣʫʭʦʚʩʢʦʡ, ɿʘʧʘʜʥʦ-ʂʚʝʥʟʝʨʩʢʦʡ, ʌʝʜʶʰʢʠʥʩʢʦʡ ʠ ʜʨʫʛʠʭ 
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ʧʣʦʱʘʜʷʭ [ʇʦʥʦʤʘʨʝʚʘ, ʈʳʞʢʦʚʘ, 2020]. 

ʂʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʨʦʜ ʠ ʙʠʪʫʤʦʠʜʦʚ ʙʘʞʝʥʦʚʩʢʦʡ ʩʚʠʪʳ ʮʝʥʪʨʘʣʴʥʳʭ ʠ ʶʛʦ-

ʚʦʩʪʦʯʥʳʭ ʨʘʡʦʥʦʚ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʧʦʢʘʟʘʣʠ ʩʭʦʞʝʩʪʴ ʧʦ ʛʝʦʭʠʤʠʠ ʙʠʪʫʤʦʠʜʦʚ ɿʘʧʘʜʥʦ-

ʂʚʝʥʟʝʨʩʢʦʡ ʧʣʦʱʘʜʠ ʩ ʉʘʣʳʤʩʢʠʤ ʤʝʩʪʦʨʦʞʜʝʥʠʝʤ [ʂʦʥʪʦʨʦʚʠʯ ʠ ʜʨ., 2018ʘ]. ɺ 

ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʧʨʠʟʥʘʢʦʚ ʥʝʬʪʝʥʦʩʥʦʩʪʠ ʠ ʧʨʠʪʦʢʦʚ ʠʟ ʛʦʨʠʟʦʥʪʘ ʖ0 ʙʘʞʝʥʦʚʩʢʦʡ ʩʚʠʪʳ 

ʅʶʨʦʣʴʩʢʦʡ ʤʝʛʘʚʧʘʜʠʥʳ ʫʩʪʘʥʦʚʣʝʥʘ ʚʟʘʠʤʦʩʚʷʟʴ ʩ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʨʝʞʠʤʦʤ ʠ ʠʩʪʦʨʠʝʡ 

ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. ɺ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʤʝʛʘʚʧʘʜʠʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʛʠʦʥʘʣʴʥʳʤʠ 

ʢʨʠʪʝʨʠʷʤʠ ʥʝʬʪʝʥʦʩʥʦʩʪʠ ʛʦʨʠʟʦʥʪʘ ʖ0 ʚʳʜʝʣʝʥʘ ʧʝʨʩʧʝʢʪʠʚʥʘʷ ʜʣʷ ʧʦʠʩʢʘ ʟʘʣʝʞʝʡ ʥʝʬʪʠ 

ʟʦʥʘ [ʈʳʞʢʦʚʘ ʠ ʜʨ., 2020ʘ]. ʉ ʮʝʣʴʶ ʦʮʝʥʢʠ ʜʠʥʘʤʠʢʠ ʛʝʥʝʨʘʮʠʠ ʥʝʬʪʠ ʆɺ ʙʘʞʝʥʦʚʩʢʦʡ 

ʩʚʠʪʳ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʦʜʥʦʤʝʨʥʦʛʦ ʙʘʩʩʝʡʥʦʚʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦ ʧʣʦʪʥʦʡ ʩʝʪʠ ʩʢʚʘʞʠʥ, 

ʦʭʚʘʪʳʚʘʶʱʝʡ ʫʢʘʟʘʥʥʫʶ ʟʦʥʫ.  

 

ʄʘʪʝʨʠʘʣʳ (ʦʙʲʝʢʪʳ) ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʧʨʦʮʝʩʩʦʚ ʥʝʬʪʝʛʘʟʦʦʙʨʘʟʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʘ ʥʘ ʦʩʥʦʚʝ ʦʜʥʦʤʝʨʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ 17 ʩʢʚʘʞʠʥ. ʈʘʟʨʝʟʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʩʪʨʦʝʥʠʝ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʩʝʚʝʨʥʦʡ 

ʯʘʩʪʠ ʅʶʨʦʣʴʩʢʦʡ ʤʝʛʘʚʧʘʜʠʥʳ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʩʪʨʫʢʪʫʨ ʶʨʩʢʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʷʨʫʩʘ 

(ʨʠʩ. 1).  

ʍʘʨʘʢʪʝʨ ʧʨʦʮʝʩʩʦʚ ʥʝʬʪʝʛʘʟʦʦʙʨʘʟʦʚʘʥʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʙʘʞʝʥʦʚʩʢʦʡ ʩʚʠʪʝ ʢʘʢ 

ʥʝʬʪʝʛʘʟʦʧʨʦʠʟʚʦʜʷʱʝʡ ʪʦʣʱʠ (ʅɻʇʊ), ʦʪʨʘʞʘʝʪ ʨʷʜ ʩʣʝʜʫʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ.  

ʄʘʢʩʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ - ʩʘʤʘʷ ʚʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʜʦ ʢʦʪʦʨʦʡ ʅɻʇʊ 

ʧʨʦʛʨʝʚʘʣʘʩʴ ʢʦʛʜʘ-ʣʠʙʦ. ɺʳʯʠʩʣʷʝʪʩʷ ʠʩʭʦʜʷ ʠʟ ʧʣʦʪʥʦʩʪʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ 

ʠ ʬʠʟʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʟʨʝʟʘ.  

ʇʨʝʦʙʨʘʟʦʚʘʥʥʦʩʪʴ ʆɺ (ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʘʥʩʬʦʨʤʘʮʠʠ) - ʢʦʣʠʯʝʩʪʚʦ ʢʝʨʦʛʝʥʘ, ʢʦʪʦʨʦʝ 

ʧʨʝʦʙʨʘʟʦʚʘʣʦʩʴ ʚ ʫʛʣʝʚʦʜʦʨʦʜʳ (ʋɺ). ɺʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (1). ʅʘʯʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ HI 

ʦʧʨʝʜʝʣʷʣʦʩʴ ʧʦ ʢʘʨʪʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ HIʥʘʯ., ʧʦʩʪʨʦʝʥʥʦʡ ʚ ʀʅɻɻ ʉʆ ʈɸʅ ʧʦ ʛʝʦʭʠʤʠʯʝʩʢʠʤ 

ʜʘʥʥʳʤ. 

ὸὶ
̘̝̎́́̌̎̏̆̓̆ ̋̔̆̆̚

̘̝̎́́̌̎̏
 ̆    (1). 

ʇʣʦʪʥʦʩʪʴ ʛʝʥʝʨʘʮʠʠ ʞʠʜʢʠʭ - ʢʦʣʠʯʝʩʪʚʦ ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʭ ʞʠʜʢʠʭ ʋɺ ʚ ʪʳʩ. ʪ 

ʩʫʤʤʘʨʥʦ ʟʘ ʚʨʝʤʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʅɻʇʊ ʥʘ ʦʜʠʥ ʢʚʘʜʨʘʪʥʳʡ ʢʠʣʦʤʝʪʨ.  

ʅʘʯʘʣʦ ʛʝʥʝʨʘʮʠʠ - ʚʨʝʤʝʥʥʦʡ ʰʘʛ ʚ ʤʣʥ. ʣʝʪ, ʥʘ ʢʦʪʦʨʦʤ ʥʘʯʘʣʘʩʴ ʵʤʠʛʨʘʮʠʷ ʋɺ ʠʟ 

ʚʳʩʦʢʦʫʛʣʝʨʦʜʠʩʪʳʭ ʧʨʦʩʣʦʝʚ ʚ ʧʨʝʜʝʣʘʭ ʅɻʇʊ.  

ʄʘʢʩʠʤʘʣʴʥʳʡ ʧʠʢ ʛʝʥʝʨʘʮʠʠ - ʚʨʝʤʝʥʥʦʡ ʰʘʛ ʚ ʤʣʥ. ʣʝʪ, ʟʘ ʢʦʪʦʨʳʡ ʩʛʝʥʝʨʠʨʦʚʘʣʦʩʴ 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʋɺ.  
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ʈʠʩ. 1. ʆʙʟʦʨʥʘʷ ʩʭʝʤʘ ʪʝʨʨʠʪʦʨʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʦʩʥʦʚʝ ʶʨʩʢʦʛʦ 

ʩʪʨʫʢʪʫʨʥʦʛʦ ʷʨʫʩʘ 

ʊʝʢʪʦʥʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ (ʧʦ [ʂʦʥʪʦʨʦʚʠʯ ʠ ʜʨ., 2001; ʂʦʥʪʦʨʦʚʠʯ, 2002]): ʥʘʜʧʦʨʷʜʢʦʚʳʝ 

ʩʪʨʫʢʪʫʨʳ ʠ ʩʪʨʫʢʪʫʨʳ 0 ʧʦʨʷʜʢʘ: 1 - ʧʦʣʦʞʠʪʝʣʴʥʳʝ (E - ɺʝʨʭʥʝʚʘʩʶʛʘʥʩʢʘʷ ʘʥʪʝʢʣʠʟʘ, C - ʆʙʴ-

ɺʘʩʶʛʘʥʩʢʘʷ ʛʨʷʜʘ), 2 - ʦʪʨʠʮʘʪʝʣʴʥʳʝ (ʅ - ʅʶʨʦʣʴʩʢʦ-ʂʦʣʪʦʛʦʨʩʢʠʡ ʞʝʣʦʙ); I ʧʦʨʷʜʢʘ: 

3 - ʧʦʣʦʞʠʪʝʣʴʥʳʝ  (XXII - ʂʘʡʤʳʩʦʚʩʢʠʡ ʩʚʦʜ, XIX - ʉʨʝʜʥʝʚʘʩʶʛʘʥʩʢʠʡ ʤʝʛʘʚʘʣ), 4 - ʦʪʨʠʮʘʪʝʣʴʥʳʝ 

(XXV - ʅʶʨʦʣʴʩʢʘʷ ʤʝʛʘʚʧʘʜʠʥʘ); II ʧʦʨʷʜʢʘ: 5 - ʧʦʣʦʞʠʪʝʣʴʥʳʝ (43 - ʃʘʚʨʦʚʩʢʠʡ ʥʘʢʣʦʥʥʳʡ ʤʝʟʦʚʘʣ), 

6 - ʦʪʨʠʮʘʪʝʣʴʥʳʝ (45 - ʎʝʥʪʨʘʣʴʥʦ-ʅʶʨʦʣʴʩʢʘʷ ʤʝʟʦʚʧʘʜʠʥʘ, 47 - ʖʞʥʦ-ʅʶʨʦʣʴʩʢʘʷ ʤʝʟʦʚʧʘʜʠʥʘ); 

III ʧʦʨʷʜʢʘ: 7 - ʧʦʣʦʞʠʪʝʣʴʥʳʝ (179 - ʂʨʘʧʠʚʠʥʩʢʦ-ʄʦʠʩʝʝʚʩʢʦʝ ʢʧ, 190 - ʀʛʦʣʴʩʢʦ-ʊʘʣʦʚʦʝ ʢʧ, 

177 - ʌʝʩʪʠʚʘʣʴʥʳʡ ʚʘʣ, 164 - ʄʳʣʴʜʞʠʥʩʢʦʝ ʢʧ, 178 - ʃʫʛʠʥʝʮʢʦʝ ʢʧ), 8 - ʦʪʨʠʮʘʪʝʣʴʥʳʝ (153 - 

ʂʫʣʘʥ-ʀʛʘʡʩʢʘʷ ʚʧʘʜʠʥʘ, 159 - ʊʘʤʨʘʜʩʢʘʷ ʚʧʘʜʠʥʘ, 163 - ʆʩʝʚʦʡ ʧʨʦʛʠʙ); ʧʨʦʤʝʞʫʪʦʯʥʳʝ: 

9 - ʤʝʟʦʩʝʜʣʦʚʠʥʳ (VIII  - ʐʠʥʛʠʥʩʢʘʷ, IX - ʏʫʟʠʢʩʢʦ-ʏʠʞʘʧʩʢʘʷ), 10 - ʤʦʥʦʢʣʠʥʘʣʠ ʆʙʩʢʦʡ ʩʪʫʧʝʥʠ; 

11 - ʛʨʘʙʝʥ-ʨʠʬʪʳ (ʂʅ - ʂʦʣʪʦʛʦʨʩʢʦ-ʅʶʨʦʣʴʩʢʠʡ, ʋʊ - ʋʩʪʴ-ʊʳʤʩʢʠʡ (ʧʦ [ʉʫʨʢʦʚ, ɾʝʨʦ, 1981]); 

12 - ʪʝʨʨʠʪʦʨʠʷ ʧʝʨʩʧʝʢʪʠʚʥʘʷ ʜʣʷ ʧʦʠʩʢʘ ʟʘʣʝʞʝʡ ʥʝʬʪʠ ʚ ʙʘʞʝʥʦʚʩʢʦʡ ʩʚʠʪʝ (ʧʦ [ʈʳʞʢʦʚʘ ʠ ʜʨ., 

2020]); 13 - ʩʢʚʘʞʠʥʳ, ʚʩʢʨʳʚʰʠʝ ʙʘʞʝʥʦʚʩʢʫʶ ʩʚʠʪʫ; 14 - ʩʢʚʘʞʠʥʳ, ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʢʦʪʦʨʳʭ 

ʧʨʦʚʝʜʝʥʦ ʦʜʥʦʤʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ (1 - ʖʞʥʦ-ʄʦʠʩʝʝʚʩʢʘʷ-8, 2 - ɺʦʩʪʦʯʥʦ-ʄʦʠʩʝʝʚʩʢʘʷ-1, 

3 - ʉʦʣʦʤʙʘʣʴʩʢʘʷ-2, 4 - ʅʘʣʠʤʴʷ-3, 5 - ɻʣʫʭʦʚʩʢʘʷ-1, 6 - ʏʚʦʨʦʚʘʷ-3, 7 - ʋʛʦʣʴʥʘʷ-21, 8 - ʖʞʥʦ-

ʌʝʩʪʠʚʘʣʴʥʘʷ-4, 9 - ʄʘʡʩʢʘʷ-1, 10 - ʖʞʥʦ-ʄʘʡʩʢʘʷ-413, 11 - ʉʝʚʝʨʦ-ʌʝʩʪʠʚʘʣʴʥʘʷ 1, 12 - ʉʨʝʜʥʷʷ-

10, 13 - ɿʘʧʘʜʥʦ-ʂʚʝʥʟʝʨʩʢʘʷ-4, 14 - ʅʶʣʴʛʠʥʩʢʘʷ-1, 15 - ʄʳʣʴʜʞʠʥʩʢʘʷ-6, 16 - ʉʘʤʣʘʪʩʢʘʷ-1, 

17 - ɸʨʯʠʥʩʢʘʷ-47). 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʚʦʜʠʣʦʩʴ ʦʜʥʦʤʝʨʥʳʤ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʧʘʢʝʪʝ Genex (Beicip, IFP). ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʘʣʦʞʝʥʳ ʚ 70-ʭ ʛʛ. ʧʨʦʰʣʦʛʦ ʚʝʢʘ, ʦ ʯʝʤ ʧʦʜʨʦʙʥʦ ʠʟʣʦʞʝʥʦ ʚ ʠʟʙʨʘʥʥʳʭ 

ʪʨʫʜʘʭ ʘʢʘʜʝʤʠʢʘ ɸ.ʕ. ʂʦʥʪʦʨʦʚʠʯʘ [ʂʦʥʪʦʨʦʚʠʯ, 2008]. ʄʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ, 

ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʜʘʥʥʦʤ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ ʩʦʙʨʘʥ, ʠ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʦʧʠʩʘʥ ʚ 

ʤʦʥʦʛʨʘʬʠʠ çFundamentals of Basin and Petroleum Systems Modelingè [Hantschel, Kauerauf, 

2009]. ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠʩʪʦʨʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʧʨʦʠʩʭʦʜʠʣʦ ʧʫʪʝʤ 

http://www.ngtp.ru/


ISSN 2070-5379 Neftegasova© geologi©. Teori© i practika (RUS) URL: http://www.ngtp.ru   

 

___________________________________________________________________________________________ 
ʅʝʬʪʝʛʘʟʦʚʘʷ ʛʝʦʣʦʛʠʷ. ʊʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘ. - 2023. - ʊ.18. - ˉ4. - http://www.ngtp.ru/rub/2023/47_2023.html 

4 

ʨʘʟʫʧʣʦʪʥʝʥʠʷ ʨʘʟʨʝʟʘ, ʘ ʠʤʝʥʥʦ, ʫʯʠʪʳʚʘʣʠʩʴ ʵʤʧʠʨʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʫʧʣʦʪʥʝʥʠʷ 

ʦʪʜʝʣʴʥʳʭ ʧʦʨʦʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʦʩʘʜʦʯʥʳʭ ʪʦʣʱ. ʅʝʦʙʭʦʜʠʤʦ 

ʦʪʤʝʪʠʪ,ɹ ʯʪʦ ʚ ʩʪʘʥʜʘʨʪʥʫʶ ʙʠʙʣʠʦʪʝʢʫ ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʪʠʧʦʚ ʚʥʦʩʠʣʠʩʴ ʠʟʤʝʥʝʥʠʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʧʘʢʝʪʘʤʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩ ʫʯʝʪʦʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʨʛʠʣʣʠʪʦʚ 

ʙʘʞʝʥʦʚʩʢʦʡ ʩʚʠʪʳ ʧʦ ʜʘʥʥʳʤ ʀʅɻɻ ʉʆ ʈɸʅ. 

ʂʘʣʠʙʨʦʚʢʘ ʪʝʧʣʦʚʦʡ ʠʩʪʦʨʠʠ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʧʦ ʟʘʤʝʨʝʥʥʳʤ 

ɸ.ʅ. ʌʦʤʠʥʳʤ ʟʥʘʯʝʥʠʷʤ ʦʪʨʘʞʘʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚʠʪʨʠʥʠʪʘ ʧʦ ʚʩʝʤʫ ʨʘʟʨʝʟʫ. ʏʘʱʝ 

ʚʩʝʛʦ ʠʟʤʝʨʝʥʠʷ ʦʪʥʦʩʠʣʠʩʴ ʢ ʪʦʣʱʘʤ ʩʨʝʜʥʝʶʨʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʠʟ-ʟʘ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʫʛʣʝʡ ʚ ʠʭ ʩʦʩʪʘʚʝ. ʊʘʢʞʝ ʧʨʠ ʢʘʣʠʙʨʦʚʢʝ ʫʯʠʪʳʚʘʣʠʩʴ ʢʘʨʪʳ ʢʘʪʘʛʝʥʝʪʠʯʝʩʢʦʡ 

ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʩʪʠ ʆɺ ʚ ʢʨʦʚʣʝ ʶʨʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ [ʌʦʤʠʥ, 2011]. ʇʘʣʝʦʛʣʫʙʠʥʳ ʠ 

ʧʘʣʝʦʪʝʤʧʝʨʘʪʫʨʳ ʪʘʢʞʝ ʫʯʠʪʳʚʘʣʠʩʴ ʧʨʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʪʝʧʣʦʚʦʡ ʠʩʪʦʨʠʠ. ʀʟʤʝʥʷʝʤʳʤ 

ʧʘʨʘʤʝʪʨʦʤ ʷʚʣʷʣʦʩʴ ʟʥʘʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʥʘ ʥʠʞʥʝʡ ʛʨʘʥʠʮʝ 

ʣʠʪʦʩʬʝʨʳ. 

ɿʥʘʯʝʥʠʷ ʥʘʯʘʣʴʥʦʛʦ ʛʝʥʝʨʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʩʦʜʝʨʞʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʣʠʩʴ ʠʩʭʦʜʷ ʠʟ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʟʘʤʝʨʦʚ ʵʪʠʭ 

ʚʝʣʠʯʠʥ [Applied petroleum é, 1993]. ɽʩʣʠ ʚ ʩʢʚʘʞʠʥʝ ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʩʦʚʨʝʤʝʥʥʳʝ ʟʘʤʝʨʳ ʉʦʨʛ 

ʠ HI, ʪʦ ʟʥʘʯʝʥʠʷ ʠʥʪʝʨʧʦʣʠʨʦʚʘʣʠʩʴ ʩ ʩʦʩʝʜʥʠʭ ʩʢʚʘʞʠʥ ʩʦʛʣʘʩʥʦ ʤʦʥʦʬʘʮʠʘʣʴʥʦʡ ʧʨʠʨʦʜʝ 

ʦʪʣʦʞʝʥʠʡ ʥʘ ʣʦʢʘʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ. ʇʨʠʥʷʪʳʝ ʟʥʘʯʝʥʠʷ ʉʦʨʛ ʠ HI ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 1, ʦʥʠ 

ʚ ʮʝʣʦʤ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʦʧʫʙʣʠʢʦʚʘʥʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ([ʂʦʥʪʦʨʦʚʠʯ ʠ ʜʨ., 2018 ʠ ʜʨ.; 

ɻʦʥʯʘʨʦʚ ʠ ʜʨ., 2016] ʠ ʜʨ.).  

ɼʣʷ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʜʠʥʘʤʠʢʠ ʧʨʦʮʝʩʩʦʚ ʛʝʥʝʨʘʮʠʠ ʋɺ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʠʥʝʪʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʆɺ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʀʅɻɻ ʉʆ ʈɸʅ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʩʧʝʮʠʘʣʴʥʳʭ 

ʧʠʨʦʣʠʪʠʯʝʩʢʠʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ ʨʘʟʥʳʤʠ ʩʢʦʨʦʩʪʷʤʠ ʥʘʛʨʝʚʘ ʩʣʘʙʦ ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʭ 

ʢʝʨʦʛʝʥʦʚ ɸʨʯʠʥʩʢʦʡ, ʈʘʢʠʪʠʥʩʢʦʡ ʠ ʄʝʞʦʚʩʢʦʡ ʧʣʦʱʘʜʝʡ [ɹʫʨʰʪʝʡʥ ʠ ʜʨ., 2021]. 

ʃʠʪʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʝ ʢʦʣʦʥʢʠ ʩʢʚʘʞʠʥ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʛʣʫʙʠʥʘʭ ʧʦʩʪʨʦʝʥʳ ʥʘ ʦʩʥʦʚʝ 

ʨʝʟʫʣʴʪʘʪʦʚ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʢʚʘʞʠʥ (ɻʀʉ), ʚʢʣʶʯʘʶʱʠʭ ʜʘʥʥʳʝ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʠ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʢʘʨʦʪʘʞʘ, ʩ ʫʯʝʪʦʤ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʣʠʪʦʣʦʛʠʠ ʠ 

ʘʙʩʦʣʶʪʥʳʭ ʚʦʟʨʘʩʪʘʭ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʛʦʨʠʟʦʥʪʦʚ [ʉʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʡ ʢʦʜʝʢʩé, 2019]. 

ʈʘʩʯʣʝʥʝʥʠʝ ʨʘʟʨʝʟʦʚ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤʠ ʩʭʝʤʘʤʠ ʶʨʩʢʠʭ 

ʦʪʣʦʞʝʥʠʡ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʈʝʰʝʥʠ ̫6-ʛʦ ʄʝʞʚʝʜʦʤʩʪʚʝʥʥʦʛʦ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʛʦ ʩʦʚʝʱʘʥʠʷ 

([ʈʝʰʝʥʠʝ 6-ʛʦé, 2004], ʩ ʫʯʝʪʦʤ [ʈʳʞʢʦʚʘ ʠ ʜʨ., 2020ʙ]), ʤʝʣʦʚʳʭ - ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤʠ ʩʭʝʤʘʤʠ ʤʝʣʘ 2005 ʛ., ʫʪʚʝʨʞʜʝʥʥʳʤʠ 

ʄʝʞʚʝʜʦʤʩʪʚʝʥʥʳʤ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤ ʢʦʤʠʪʝʪʦʤ ʚ 2006 ʛ., ʢʘʡʥʦʟʦʡʩʢʠʭ - ʩʦʛʣʘʩʥʦ 

ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʤ ʨʝʛʠʦʥʘʣʴʥʳʤ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤ ʩʭʝʤʘʤ ʥʝʦʛʝʥʦʚʳʭ, ʧʘʣʝʦʛʝʥʦʚʳʭ ʠ 

ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʨʘʚʥʠʥʳ [ʋʥʠʬʠʮʠʨʦʚʘʥʥʘʷ ʨʝʛʠʦʥʘʣʴʥʘʷé, 
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2000, 2001] (ʨʠʩ. 2). ʊʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʘʪʝʨʠʘʣʳ ʠʟ ʤʦʥʦʛʨʘʬʠʡ ʮʠʢʣʘ çʉʪʨʘʪʠʛʨʘʬʠʷ 

ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ ʦʩʘʜʦʯʥʳʭ ʙʘʩʩʝʡʥʦʚ ʉʠʙʠʨʠè (ʛʣʘʚʥʳʡ ʨʝʜ. ɸ.ʕ. ʂʦʥʪʦʨʦʚʠʯ): çʖʨʩʢʘʷ 

ʩʠʩʪʝʤʘè ʠ çʂʘʡʥʦʟʦʡ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠè ([ʐʫʨʳʛʠʥ ʠ ʜʨ., 2000; ɺʦʣʢʦʚʘ ʠ ʜʨ., 2002], 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʨʷʜʘ ʩʪʘʪʝʡ ʠ ʤʦʥʦʛʨʘʬʠʡ, ʧʦʩʚʷʱʝʥʥʳʭ ʩʪʨʦʝʥʠʶ ʥʠʞʥʝ-ʩʨʝʜʥʝʶʨʩʢʠʭ ʠ 

ʥʠʞʥʝʤʝʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ ([ɼʘʥʝʥʙʝʨʛ, ɹʝʣʦʟʝʨʦʚ, ɹʨʳʣʠʥʘ, 2006; ɽʛʦʨʦʚʘ, 

ʊʠʱʝʥʢʦ, 1990; ʂʠʨʠʯʢʦʚʘ, ʊʨʘʚʠʥʘ, 1995; ʂʦʩʪʝʰʘ ʠ ʜʨ., 1990] ʠ ʜʨ.).  

ʊʘʙʣʠʮʘ 1 

ʇʨʠʥʷʪʳʝ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʧʘʨʘʤʝʪʨʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ 

ʙʘʞʝʥʦʚʩʢʦʡ ʩʚʠʪʳ 

ʉʢʚʘʞʠʥʘ ʅʦʤʝʨ ʥʘ ʨʠʩ. 1 ʉʨʝʜʥʝʝ ʉʦʨʛ, % 
ʅʘʯʘʣʴʥʦʝ HI, ʤʛ ʋɺ/ʛ 

ʉʦʨʛ 

ʖʞʥʦ-ʄʦʠʩʝʝʚʩʢʘʷ-8 1 10 660 

ɺʦʩʪʦʯʥʦ-ʄʦʠʩʝʝʚʩʢʘʷ-1 2 9 700 

ʉʦʣʦʤʙʘʣʴʩʢʘʷ-2 3 11 670 

ʅʘʣʠʤʴʷ-3 4 9 640 

ɻʣʫʭʦʚʩʢʘʷ-1 5 9 650 

ʏʚʦʨʦʚʘʷ-3 6 9 690 

ʋʛʦʣʴʥʘʷ-21 7 8 700 

ʖʞʥʦ-ʌʝʩʪʠʚʘʣʴʥʘʷ-4 8 8 710 

ʄʘʡʩʢʘʷ-1 9 8 634 

ʖʞʥʦ-ʄʘʡʩʢʘʷ-413 10 8 590 

ʉʝʚʝʨʦ-ʌʝʩʪʠʚʘʣʴʥʘʷ-1 11 8 680 

ʉʨʝʜʥʷʷ-10 12 7 730 

ɿʘʧʘʜʥʦ-ʂʚʝʥʟʝʨʩʢʘʷ-4 13 7 730 

ʅʶʣʴʛʠʥʩʢʘʷ-1 14 10 735 

ʄʳʣʴʜʞʠʥʩʢʘʷ-6 15 10 712 

ʉʘʤʣʘʪʩʢʘʷ-1 16 10 728 

ɸʨʯʠʥʩʢʘʷ-47 17 12 760 

 

ɺ ʨʘʤʢʘʭ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʛʝʪʪʘʥʛʩʢʦʝ ʠ ʩʠʥʝʤʶʨʩʢʦʝ ʚʨʝʤʷ 

ʟʘʬʠʢʩʠʨʦʚʘʥ ʧʝʨʝʨʳʚ ʚ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʠ, ʪʘʢ ʢʘʢ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʨʘʟʨʝʟʘʭ ʶʛʦ-ʚʦʩʪʦʯʥʳʭ 

ʨʘʡʦʥʦʚ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʦʪʣʦʞʝʥʠʡ ʫʢʘʟʘʥʥʦʛʦ ʚʦʟʨʘʩʪʘ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠ ʥʝ ʜʦʢʘʟʘʥʦ 

[ʐʫʨʳʛʠʥ ʠ ʜʨ., 2000]. ʇʦ ʤʘʪʝʨʠʘʣʘʤ ʜʝʣ ʩʢʚʘʞʠʥ ʚ ʥʝʢʦʪʦʨʳʭ ʨʘʟʨʝʟʘʭ ʚʳʜʝʣʝʥʘ ʛʣʠʥʠʩʪʘʷ 

ʢʦʨʘ ʚʳʚʝʪʨʠʚʘʥʠʷ, ʩʬʦʨʤʠʨʦʚʘʚʰʘʷʩʷ ʧʦ ʧʦʨʦʜʘʤ ʬʫʥʜʘʤʝʥʪʘ. ʊʘʢ ʢʘʢ ʦʥʘ ʚʳʷʚʣʝʥʘ ʚ 

ʧʨʝʜʝʣʘʭ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʪʦʣʴʢʦ ʚ ʩʢʚʘʞʠʥʘʭ, ʛʜʝ ʚʩʢʨʳʪ ʥʝʧʦʣʥʳʡ ʨʘʟʨʝʟ ʶʨʩʢʠʭ 

ʦʪʣʦʞʝʥʠʡ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʙʝʟʫʩʣʦʚʥʦ ʪʨʝʙʫʶʱʠʡ ʧʦʜʪʚʝʨʞʜʝʥʠʷ, ʯʪʦ ʦʥʘ 

ʬʦʨʤʠʨʦʚʘʣʘʩʴ ʚ ʶʨʩʢʦʝ ʚʨʝʤʷ. ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʠʥʪʝʨʚʘʣ ʦʪʥʦʩʠʣʩʷ ʢ ʧʝʨʝʢʨʳʚʘʶʱʝʡ 

ʩʚʠʪʝ. 
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ʈʠʩ. 2. ʉʚʦʜʥʘʷ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʘʷ ʢʦʣʦʥʢʘ ʤʝʟʦʟʦʡʩʢʦ-ʢʘʡʥʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʩʝʚʝʨʥʳʭ 

ʨʘʡʦʥʦʚ ʅʶʨʦʣʴʩʢʦʡ ʤʝʛʘʚʧʘʜʠʥʳ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ 

ʇʨʠʤʝʯʘʥʠʝ: ʚʦʟʨʘʩʪ - ʧʦ ([ʉʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʡé, 2019]  ʩ ʦʢʨʫʛʣʝʥʠʝʤ ʜʦ ʤʣʥ. ʣʝʪ), ʆʉɻ - 

ʦʪʨʘʞʘʶʱʠʝ ʩʝʡʩʤʠʯʝʩʢʠʝ ʛʦʨʠʟʦʥʪʳ (ʧʦ [ʂʦʥʪʦʨʦʚʠʯ, 2002]), ʉɻʂ - ʩʝʡʩʤʦʛʝʦʣʦʛʠʯʝʩʢʠʝ 

ʢʦʤʧʣʝʢʩʳ (ʧʦ [ʂʦʥʪʦʨʦʚʠʯ, 2002]). 

 

ʇʦ ʦʪʜʝʣʴʥʳʤ ʛʨʫʧʧʘʤ ʩʢʚʘʞʠʥ ʜʣʷ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʥʘ ʘʥʘʣʠʟʠʨʫʝʤʳʝ ʧʘʨʘʤʝʪʨʳ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʦ ʚ ʜʚʫʭ ʚʘʨʠʘʥʪʘʭ.  

ʇʦ ʚʦʧʨʦʩʫ ʜʝʪʘʣʠʟʘʮʠʠ ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʙʘʞʝʥʦʚʩʢʦʡ ʩʚʠʪʳ ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ 

ʪʨʠ ʩʢʚʘʞʠʥʳ ʩ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ (ɸʨʯʠʥʩʢʘʷ-47, ɿʘʧʘʜʥʦ-ʂʚʝʥʟʝʨʩʢʘʷ-

4, ʖʞʥʦ-ʄʘʡʩʢʘʷ-413) ʠ ʦʜʥʘ ʩ ʮʝʥʪʨʘʣʴʥʦʡ (ʉʝʚʝʨʦ-ʉʘʣʳʤʩʢʘʷ-1183). ɺ ʧʝʨʚʦʤ ʚʘʨʠʘʥʪʝ 

ʧʨʠʥʷʪʦ, ʯʪʦ ʨʘʟʨʝʟ ʙʘʞʝʥʦʚʩʢʦʡ ʩʚʠʪʳ ʩʣʦʞʝʥ ʛʣʠʥʠʩʪʳʤʠ ʧʦʨʦʜʘʤʠ ʩ ʧʨʝʦʙʣʘʜʘʶʱʠʤ 

ʘʨʛʠʣʣʠʪʦʤ ʚ ʩʦʩʪʘʚʝ, ʚʦ ʚʪʦʨʦʤ - ʩʤʝʰʘʥʥʳʤ ʩʦʩʪʘʚʦʤ ʧʦʨʦʜ ʠʟ ʆɺ, ʢʨʝʤʥʠʩʪʦʛʦ, ʛʣʠʥʠʩʪʦʛʦ 
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ʠ ʢʘʨʙʦʥʘʪʥʦʛʦ ʚʝʱʝʩʪʚʘ, ʧʦʣʝʚʳʭ ʰʧʘʪʦʚ ʠ ʧʠʨʠʪʘ. ʉʦʜʝʨʞʘʥʠʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʧʦʨʦʜ ʙʨʘʣʦʩʴ ʧʦ ʠʭ ʩʨʝʜʥʝʤʫ ʩʦʜʝʨʞʘʥʠʶ ʚ ʨʘʟʨʝʟʝ ʙʘʞʝʥʦʚʩʢʦʡ ʩʚʠʪʳ 

ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʩʢʚʘʞʠʥ. ɼʘʥʥʳʝ ʧʦ ʢʦʤʧʦʥʝʥʪʥʦʤʫ ʩʦʩʪʘʚʫ ʧʦʨʦʜ ʙʘʞʝʥʦʚʩʢʦʡ ʩʚʠʪʳ 

ʧʨʝʜʦʩʪʘʚʣʝʥʳ ɺ.ɻ. ʕʜʝʨ ʠ ɸ.ɻ. ɿʘʤʠʨʘʡʣʦʚʦʡ (ʀʅɻɻ ʉʆ ʈɸʅ). 

ɺʦʧʨʦʩ ʚʳʜʝʣʝʥʠ ̫ʚ ʨʘʟʨʝʟʝ ʫʨʤʘʥʩʢʦʡ ʩʚʠʪʳ ʠʟʫʯʝʥ ʧʦ ʩʢʚ. ʉʝʚʝʨʦ-ʌʝʩʪʠʚʘʣʴʥʘʷ- 1. ɺ 

ʧʝʨʚʦʤ ʚʘʨʠʘʥʪʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ɻʀʉ - ʪʦʛʫʨʩʢʘʷ ʠ ʩʘʣʘʪʩʢʘʷ ʩʚʠʪʳ, ʚʦ ʚʪʦʨʦʤ 

ʩ ʫʯʝʪʦʤ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ [ʐʫʨʳʛʠʥ ʠ ʜʨ., 2000] - ʫʨʤʘʥʩʢʘʷ, ʪʦʛʫʨʩʢʘʷ ʠ 

ʩʘʣʘʪʩʢʘʷ ʩʚʠʪʳ.  

ʇʦ ʤʘʪʝʨʠʘʣʘʤ ʩʢʚ. ʉʨʝʜʥʷʷ-10 ʨʘʩʩʤʦʪʨʝʥ ʚʦʧʨʦʩ ʜʝʪʘʣʠʟʘʮʠʠ ʩʪʨʦʝʥʠʷ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʳʭ ʢʦʥʴʷʢ-ʧʘʣʝʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ (ʚʳʜʝʣʝʥʠʝ ʚ 

ʨʘʟʨʝʟʝ ʠ ʣʠʪʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʠʞʥʝʡ (ʠʧʘʪʦʚʩʢʦʡ) ʠ ʚʝʨʭʥʝʡ (ʩʣʘʚʛʦʨʦʜʩʢʦʡ) 

ʧʦʜʩʚʠʪ ʙʝʨʝʟʦʚʩʢʦʡ ʩʚʠʪʳ ʠ ʛʘʥʴʢʠʥʩʢʦʡ ʩʚʠʪʳ).  

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦ ʧʝʨʚʦʤʫ ʚʦʧʨʦʩʫ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʝ ʨʘʟʣʠʯʠʷ ʧʨʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʥʝʬʪʝʛʘʟʦʦʙʨʘʟʦʚʘʥʠʷ ʧʦʨʦʜʘʤʠ ʙʘʞʝʥʦʚʩʢʦʡ ʩʚʠʪʳ ʦʜʥʦʨʦʜʥʦʛʦ ʠ 

ʩʤʝʰʘʥʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦʣʫʯʝʥʳ ʧʦ ʟʥʘʯʝʥʠʷʤ ʧʦʨʠʩʪʦʩʪʠ ʙʘʞʝʥʦʚʩʢʦʡ ʩʚʠʪʳ (ʪʘʙʣ. 2). ʅʘ 

ʠʥʪʝʨʝʩʫʶʱʠʝ ʚ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʘʨʘʤʝʪʨʳ (ʤʘʢʩʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʙʘʞʝʥʦʚʩʢʦʡ 

ʩʚʠʪʳ, ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʩʪʴ, ʧʣʦʪʥʦʩʪʴ ʛʝʥʝʨʘʮʠʠ ʞʠʜʢʠʭ ʋɺ), ʜʝʪʘʣʠʟʘʮʠʷ ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʝ ʦʢʘʟʘʣʘ. 

ʇʨʠ ʚʳʜʝʣʝʥʠʠ ʚ ʨʘʟʨʝʟʝ ʫʨʤʘʥʩʢʦʡ ʩʚʠʪʳ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʙʘʞʝʥʦʚʩʢʦʡ ʩʚʠʪʳ (ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʟʘ ʩʯʸʪ ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ ʜʦʶʨʩʢʦʛʦ 

ʧʝʨʝʨʳʚʘ). ʂʘʢ ʨʝʟʫʣʴʪʘʪ - ʚʳʰʝ ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʩʪʴ ʆɺ ʠ ʧʣʦʪʥʦʩʪʴ ʛʝʥʝʨʘʮʠʠ ʋɺ. ʈʘʟʨʝʟ 

ʩʢʚ. ʉʝʚʝʨʦ-ʌʝʩʪʠʚʘʣʴʥʘʷ-1 ʧʨʠʥʷʪ ʪʠʧʦʚʳʤ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʧʦ ɻʀʉ ʫʨʤʘʥʩʢʦʡ ʩʚʠʪʳ. 

ɼʝʪʘʣʠʟʘʮʠʷ ʩʪʨʦʝʥʠʷ ʢʦʥʴʷʢ-ʧʘʣʝʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʥʝ ʚʳʨʘʞʘʝʪʩʷ ʚ ʠʥʪʝʨʝʩʫʶʱʠʭ 

ʨʝʟʫʣʴʪʘʪʘʭ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʥʦ ʧʦʟʚʦʣʷʝʪ ʢʦʨʨʝʢʪʥʝʝ ʨʘʩʩʯʠʪʘʪʴ ʜʠʥʘʤʠʢʫ ʛʝʥʝʨʘʮʠʠ ʥʝʬʪʠ 

ʆɺ ʙʘʞʝʥʦʚʩʢʦʡ ʩʚʠʪʳ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʣʠʪʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʢʦʣʦʥʦʢ ʩʢʚʘʞʠʥ ʧʨʠʥʷʪʦ, ʯʪʦ 

ʙʘʞʝʥʦʚʩʢʘʷ ʩʚʠʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʘʨʛʠʣʣʠʪʘʤʠ. ɺ ʶʨʩʢʦʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ɻʀʉ 

ʚʳʜʝʣʝʥʳ ʫʨʤʘʥʩʢʘʷ, ʪʦʛʫʨʩʢʘʷ ʠ ʩʘʣʘʪʩʢʘʷ ʩʚʠʪʳ, ʚ ʚʝʨʭʥʝʤʝʣʦʚʦʡ - ʛʘʥʴʢʠʥʩʢʘʷ ʩʚʠʪʘ ʠ 

ʧʦʜʩʚʠʪʳ ʙʝʨʝʟʦʚʩʢʦʡ ʩʚʠʪʳ.  

ʂʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩ ʪʝʢʪʦʥʠʯʝʩʢʠʤ 

ʩʪʨʦʝʥʠʝʤ ʠ ʠʩʪʦʨʠʝʡ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʚʦʜʠʣʩʷ ʥʘ ʦʩʥʦʚʝ 

ʨʘʥʝʝ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ([ɺʘʨʣʘʤʦʚ, ɻʘʣʘʙʘʣʘ, ɻʝʥʝʨʘʣʦʚ, 1981; ɿʘʧʠʚʘʣʦʚ, 1975; 

ʂʦʥʪʦʨʦʚʠʯ, 2002; ʂʦʥʪʦʨʦʚʠʯ, ʂʘʣʠʥʠʥʘ, 2009; ʂʦʥʪʦʨʦʚʠʯ ʠ ʜʨ., 2001, 2011; ʉʦʣʦʚʴʝʚ, 

2014] ʠ ʜʨ.). 
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ʊʘʙʣʠʮʘ 2 

ʈʝʟʫʣʴʪʘʪʳ ʚʘʨʠʘʥʪʦʚ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʨʦʮʝʩʩʦʚ ʥʝʬʪʝʛʘʟʦʦʙʨʘʟʦʚʘʥʠʷ 

ʉʢʚʘʞʠʥʘ ʇʘʨʘʤʝʪʨ 1 ʇʘʨʘʤʝʪʨ 2 ʇʘʨʘʤʝʪʨ 3 ʇʘʨʘʤʝʪʨ 4 ɺʘʨʠʘʥʪ 

ʖʞʥʦ-ʄʘʡʩʢʘʷ-

413 

96,8 11,35 1,9 0,38 1 

97 18,31 1,9 0,42 2 

0,2 6,96 0 0,04 3 

ɸʨʯʠʥʩʢʘʷ-47 

100,7 11,6 13,3 0,9 1 

100,7 18,48 13,3 1 2 

0 6,88 0 0,1 3 

ɿʘʧʘʜʥʦ-

ʂʚʝʥʟʝʨʩʢʘʷ-4 

114,1 10,36 30,4 1,02 1 

114,1 16,97 30,6 1,11 2 

0 6,61 0,2 0,09 3 

ʉʝʚʝʨʦ-

ʉʘʣʳʤʩʢʘʷ-1183 

121,8 9,97 2,3 0,27 1 

121,9 17,31 2,3 0,29 2 

0,1 7,34 0 0,02 3 

ʉʝʚʝʨʦ-

ʌʝʩʪʠʚʘʣʴʥʘʷ-1 

106,2 10,9 10,8 0,36 1ʘ 

106,9 10,9 11,5 0,38 1ʙ 

0,7 0 0,7 0,2 3 

ʉʨʝʜʥʷʷ-10 120,1 10,2 47,4 0,53 1ʚ, 1ʛ 

ʇʘʨʘʤʝʪʨ 1 - ʤʘʢʩʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʙʘʞʝʥʦʚʩʢʦʡ ʩʚʠʪʳ, t, oC; ʧʘʨʘʤʝʪʨ 2 - ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʧʦʨʠʩʪʦʩʪʴ ʙʘʞʝʥʦʚʩʢʦʡ ʩʚʠʪʳ, %; ʧʘʨʘʤʝʪʨ 3 - ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʩʪʴ, %; ʧʘʨʘʤʝʪʨ 4 - ʧʣʦʪʥʦʩʪʴ 

ʛʝʥʝʨʘʮʠʠ ʞʠʜʢʠʭ ʋɺ ʆɺ ʙʘʞʝʥʦʚʩʢʦʡ ʩʚʠʪʳ, ʪʳʩ. ʪ/ʢʤ2; ʚʘʨʠʘʥʪʳ - ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ 

ʙʘʞʝʥʦʚʩʢʦʡ ʩʚʠʪʳ: 1 - ʦʜʥʦʨʦʜʥʳʡ, 2 - ʩʤʝʰʘʥʥʳʡ; ʩʪʨʦʝʥʠʷ ʥʠʞʥʝʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ: 1ʘ - ʙʝʟ 

ʫʨʤʘʥʩʢʦʡ ʩʚʠʪʳ, 1ʙ - ʩ ʚʳʜʝʣʝʥʠʝʤ ʫʨʤʘʥʩʢʦʡ ʩʚʠʪʳ; 1ʚ ʠ 1ʛ - ʚʘʨʠʘʥʪʳ ʨʘʩʯʣʝʥʝʥʠʷ ʢʦʥʴʷʢ-

ʧʘʣʝʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ; 3 - ʨʘʟʥʠʮʘ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ɺ ʦʜʥʦʤʝʨʥʳʭ ʤʦʜʝʣʷʭ 17 ʩʢʚʘʞʠʥ ʚʦʩʩʪʘʥʦʚʣʝʥʳ ʤʘʢʩʠʤʘʣʴʥʘ ̫ ʪʝʤʧʝʨʘʪʫʨʘ 

ʙʘʞʝʥʦʚʩʢʦʡ ʩʚʠʪ rʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʠʩʪʦʨʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ, ʩʪʝʧʝʥ ɹ

ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʩʪʠ ʆɺ, ʩʦʜʝʨʞʘʱʝʛʦʩʷ ʚ ʩʚʠʪʝ, ʧʣʦʪʥʦʩʪ ɹʛʝʥʝʨʘʮʠʠ ʋɺ, ʚʨʝʤ ̫ʥʘʯʘʣʘ ʠ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʠʢʘ ʛʝʥʝʨʘʮʠʠ (ʪʘʙʣ. 3). 

ʉʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʉʦʨʛ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 7 ʜʦ 12%. ʅʘʠʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ 

ʟʦʥʳ ʩʦʯʣʝʥʝʥʠʷ ʅʶʨʦʣʴʩʢʦʡ ʤʝʛʘʚʧʘʜʠʥʳ ʠ ʏʫʟʠʢʩʢʦ-ʏʠʞʘʧʩʢʦʡ ʩʝʜʣʦʚʠʥʳ. ʅʘʠʤʝʥʴʰʠʝ 

ʪʷʛʦʪʝʶʪ ʢ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤʫ ʩʢʣʦʥʫ ʅʶʨʦʣʴʩʢʦʡ ʤʝʛʘʚʧʘʜʠʥʳ, ʧʨʠʤʳʢʘʶʱʝʤʫ ʢ 

ʐʠʥʛʠʥʩʢʦʡ ʩʝʜʣʦʚʠʥʝ.  

ʅʘʯʘʣʴʥʘʷ ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʩʪʴ ʆɺ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 590 ʜʦ 760 ʤʛ ʋɺ/ʛ ʉʦʨʛ. ʅʘʠʤʝʥʴʰʝʝ 

ʟʥʘʯʝʥʠʝ ʫʩʪʘʥʦʚʣʝʥʦ ʜʣʷ ʃʘʚʨʦʚʩʢʦʛʦ ʥʘʢʣʦʥʥʦʛʦ ʤʝʛʘʚʘʣʘ, ʘ ʥʘʠʙʦʣʴʰʝʝ - ʜʣʷ ʟʦʥʳ 

ʩʦʯʣʝʥʝʥʠʷ ʅʶʨʦʣʴʩʢʦʡ ʤʝʛʘʚʧʘʜʠʥʳ ʠ ʏʫʟʠʢʩʢʦ-ʏʠʞʘʧʩʢʦʡ ʩʝʜʣʦʚʠʥʳ.  

ʄʘʢʩʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʜʦ ʢʦʪʦʨʦʡ ʟʘ ʧʨʦʰʝʜʰʝʝ ʚʨʝʤʷ ʥʘʛʨʝʚʘʣʘʩʴ ʙʘʞʝʥʦʚʩʢʘʷ 

ʩʚʠʪʘ, ʠʟʤʝʥʷʝʪʩʷ ʦʪ 900ʉ ʥʘ ʃʘʚʨʦʚʩʢʦʤ ʥʘʢʣʦʥʥʦʤ ʤʝʛʘʚʘʣʝ ʜʦ 1280ʉ ʚ ʶʞʥʦʡ ʯʘʩʪʠ 

ʎʝʥʪʨʘʣʴʥʦ-ʅʶʨʦʣʴʩʢʦʡ ʤʝʟʦʚʧʘʜʠʥʳ (ʨʠʩ. 3ɸ).  
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ʊʘʙʣʠʮʘ 3 

ʈʝʟʫʣʴʪʘʪʳ ʦʜʥʦʤʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʝʬʪʝʛʘʟʦʦʙʨʘʟʦʚʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʦʤ 

ʙʘʞʝʥʦʚʩʢʦʡ ʩʚʠʪʳ 

ʉʢʚʘʞʠʥʘ 

ʄʘʢʩʠʤʘʣʴʥʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ 

ʅɻʊ, ToC 

ʇʨʝʦʙʨʘʟʦʚʘʥʥʦʩʪʴ, 

% 

ʇʣʦʪʥʦʩʪʴ 

ʛʝʥʝʨʘʮʠʠ 

ʞʠʜʢʠʭ ʋɺ 

ʅɻʊ, ʪʳʩ. 

ʪ/ʢʤ2 

ʅʘʯʘʣʦ 

ʛʝʥʝʨʘʮʠʠ, 

ʤʣʥ. ʣʝʪ 

ʄʘʢʩʠʤʘʣʴʥʳʡ 

ʧʠʢ ʛʝʥʝʨʘʮʠʠ, 

ʤʣʥ. ʣʝʪ 

ʖʞʥʦ-ʄʦʠʩʝʝʚʩʢʘʷ-

8 
103 7,7 0,19 44,2 33,9 

ɺʦʩʪʦʯʥʦ-

ʄʦʠʩʝʝʚʩʢʘʷ-1 
91 1,2 0,08 41,2 33,9 

ʉʦʣʦʤʙʘʣʴʩʢʘʷ-2 97 2,3 0,28 93,5 33,9 

ʅʘʣʠʤʴʷ-3 108 13,8 0,77 86,2 33,9 

ɻʣʫʭʦʚʩʢʘʷ-1 128 68,4 3,90 99,2 33,9 

ʏʚʦʨʦʚʘʷ-3 107 12,2 0,22 56,2 20,0 

ʋʛʦʣʴʥʘʷ-21 117 36,9 1,18 71,1 45,9 

ʖʞʥʦ-

ʌʝʩʪʠʚʘʣʴʥʘʷ-4 
109 15,3 0,86 79,7 33,9 

ʄʘʡʩʢʘʷ-1 97 8,7 0,19 58,7 30,1 

ʖʞʥʦ-ʄʘʡʩʢʘʷ-413 90 4,6 0,13 51,4 33,9 

ʉʝʚʝʨʦ-

ʌʝʩʪʠʚʘʣʴʥʘʷ-1 
107 11,5 0,38 49,5 24,9 

ʉʨʝʜʥʷʷ-10 118 39,2 1,97 93,5 25,0 

ɿʘʧʘʜʥʦ-

ʂʚʝʥʟʝʨʩʢʘʷ-4 
114 30,4 0,66 60,2 24,7 

ʅʶʣʴʛʠʥʩʢʘʷ-1 90 0,5 0,16 79,7 63,2 

ʄʳʣʴʜʞʠʥʩʢʘʷ-6 92 1,3 0,09 59,0 33,7 

ʉʘʤʣʘʪʩʢʘʷ-1 107 13,7 0,20 83,6 38,5 

ɸʨʯʠʥʩʢʘʷ-47 99 10,5 0,67 71,3 29,1 

 

ʅʘʠʤʝʥʝʝ ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʝ ʆɺ 0,5% ʪʷʛʦʪʝʝʪ ʢ ʶʛʦ-ʚʦʩʪʦʯʥʦʤʫ ʙʦʨʪʫ ʅʶʨʦʣʴʩʢʦʡ 

ʤʝʛʘʚʧʘʜʠʥʳ, ʘ ʥʘʠʙʦʣʝʝ 68,4% - ʢ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʤʝʛʘʚʧʘʜʠʥʳ ʚ ʧʨʝʜʝʣʘʭ ʶʞʥʦʡ ʯʘʩʪʠ 

ʎʝʥʪʨʘʣʴʥʦ-ʅʶʨʦʣʴʩʢʦʡ ʤʝʟʦʚʧʘʜʠʥʳ, ʯʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ (ʨʠʩ. 3ɹ). ɼʣʷ ʵʪʦʡ ʞʝ ʩʪʨʫʢʪʫʨʳ ʦʧʨʝʜʝʣʝʥʘ ʥʘʠʙʦʣʴʰʘʷ ʧʣʦʪʥʦʩʪʴ ʛʝʥʝʨʘʮʠʠ 

ʞʠʜʢʠʭ ʋɺ (3,9 ʪʳʩ. ʪ/ʢʤ2) (ʨʠʩ. 4). ʊʦʛʜʘ ʢʘʢ ʥʘʠʤʝʥʴʰʘʷ (0,08 ʪʳʩ. ʪ/ʢʤ2) - ʜʣʷ ʧʝʨʝʤʳʯʢʠ, 

ʨʘʟʜʝʣʷʶʱʝʡ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʅʶʨʦʣʴʩʢʦʡ ʤʝʛʘʚʧʘʜʠʥʳ ʜʚʝ ʤʝʟʦʚʧʘʜʠʥʳ - ʎʝʥʪʨʘʣʴʥʦ- ʠ 

ʖʞʥʦ-ʅʶʨʦʣʴʩʢʫʶ.  

ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʩʪʨʦʝʥʠʝʤ ʠ ʠʩʪʦʨʠʝʡ 

ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʜʘʣʦ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ. 

ʅʘ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʛʝʥʝʨʘʮʠʷ ʥʝʬʪʠ ʠʟ ʚʳʩʦʢʦʫʛʣʝʨʦʜʠʩʪʳʭ ʧʨʦʩʣʦʝʚ ʚ ʧʨʝʜʝʣʘʭ 

ʙʘʞʝʥʦʚʩʢʦʡ ʩʚʠʪʳ ʥʘʯʘʣʘʩʴ ʦʢʦʣʦ 99 ʤʣʥ. ʣʝʪ ʥʘʟʘʜ ʚ ʧʨʝʜʝʣʘʭ ɻʣʫʭʦʚʩʢʦʡ ʧʣʦʱʘʜʠ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʩʪʨʫʢʪʫʨʥʦʤ ʧʣʘʥʝ ʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʂʫʣʘʥ-

ʀʛʘʡʩʢʦʡ ʚʧʘʜʠʥʳ, ʚʳʜʝʣʝʥʥʦʡ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʎʝʥʪʨʘʣʴʥʦ-ʅʶʨʦʣʴʩʢʦʡ ʤʝʟʦʚʧʘʜʠʥʳ 

(ʨʠʩ. 5ɸ, ʩʤ. ʪʘʙʣ. 2). ʇʣʦʱʘʜʴ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʥʘʠʙʦʣʝʝ ʧʦʛʨʫʞʝʥʥʦʡ ʯʘʩʪʠ ʅʶʨʦʣʴʩʢʦʡ 
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ʤʝʛʘʚʧʘʜʠʥʳ ʠ ʧʨʠʫʨʦʯʝʥʘ ʢ ʅʶʨʦʣʴʩʢʦ-ʂʦʣʪʦʛʦʨʩʢʦʤʫ ʪʨʠʘʩʦʚʦʤʫ ʛʨʘʙʝʥ-ʨʠʬʪʫ ʠ 

ʦʢʘʡʤʣʷʶʱʠʤ ʝʛʦ ʨʝʛʠʦʥʘʣʴʥʳʤ ʨʘʟʣʦʤʘʤ. ʅʘʯʘʣʦ ʛʝʥʝʨʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʨʝʤʝʥʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʧʦʢʫʨʩʢʦʡ ʩʚʠʪʳ ʠ ʦʢʦʥʯʘʥʠʷ ʘʣʴʙ-ʪʫʨʦʥʩʢʦʛʦ ʵʪʘʧʘ ʨʘʟʚʠʪʠʷ 

ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʛʝʦʩʠʥʝʢʣʠʟʳ.  

 

ɸ 

ɹ 

ʈʠʩ. 3. ʉʭʝʤʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ʤʘʢʩʠʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʙʘʞʝʥʦʚʩʢʦʡ ʩʚʠʪ r

ʟʘ ʠʩʪʦʨʠʶ ʧʦʛʨʫʞʝʥʠʷ, 0ʉ (ɸ) ʠ ʩʪʝʧʝʥʠ ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʩʪʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ 

ʙʘʞʝʥʦʚʩʢʦʡ ʩʚʠʪʳ, % (ɹ) 

1 - ʠʟʦʣʠʥʠʠ. ʆʩʪʘʣʴʥʳʝ ʫʩʣ. ʦʙʦʟʥʘʯʝʥʠʷ ʩʤ. ʥʘ ʨʠʩ. 1. 
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ʈʠʩ. 4. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚʦ ʚʨʝʤʝʥʠ ʧʣʦʪʥʦʩʪʠ ʛʝʥʝʨʘʮʠʠ ʞʠʜʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ 

ʦʨʛʘʥʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʦʤ ʙʘʞʝʥʦʚʩʢʦʡ ʩʚʠʪʳ 

 

ɺ ʟʘʚʝʨʰʝʥʠʝ ʘʣʴʙ-ʪʫʨʦʥʩʢʦʛʦ ʵʪʘʧʘ ʨʘʟʚʠʪʠʷ, ʢʦʛʜʘ ʟʘʢʦʥʯʠʣʦʩʴ ʥʘʢʦʧʣʝʥʠʝ 

ʢʫʟʥʝʮʦʚʩʢʦʛʦ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʬʣʶʠʜʦʫʧʦʨʘ, ʛʝʥʝʨʘʮʠʷ ʥʘʯʘʣʘʩʴ ʥʘ ʉʨʝʜʥʝʡ ʧʣʦʱʘʜʠ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʙʦʨʪʫ ʅʶʨʦʣʴʩʢʦʡ ʤʝʛʘʚʧʘʜʠʥʳ, ʧʨʠʣʝʛʘʶʱʝʤʫ ʢ 

ʎʝʥʪʨʘʣʴʥʦ-ʅʶʨʦʣʴʩʢʦʡ ʤʝʟʦʚʧʘʜʠʥʝ ʚ ʨʘʡʦʥʝ ʊʘʤʨʘʜʩʢʦʡ ʚʧʘʜʠʥʳ (ʩʤ. ʨʠʩ. 5ɸ). 

ʆʧʠʩʳʚʘʝʤʘʷ ʧʣʦʱʘʜʴ ʪʘʢʞʝ ʧʨʠʫʨʦʯʝʥʘ ʢ ʪʨʠʘʩʦʚʦʤʫ ʛʨʘʙʝʥ-ʨʠʬʪʫ - ʋʩʪʴ-ʊʳʤʩʢʦʤʫ, 

ʧʨʦʩʪʠʨʘʶʱʝʤʫʩʷ, ʢʘʢ ʠ ʅʶʨʦʣʴʩʢʦ-ʂʦʣʪʦʛʦʨʩʢʠʡ, ʩ ʶʛʦ-ʟʘʧʘʜʘ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ. 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʛʝʥʝʨʘʮʠʠ ʥʝ ʧʨʝʚʳʰʘʣʘ 0,15 ʪʳʩ. ʪ ʢʤ/ʢʤ2 (ʨʠʩ. 5ɹ). 

ʆʪʣʠʯʠʝ ʚ ʧʦʣʦʞʝʥʠʠ ɻʣʫʭʦʚʩʢʦʡ ʠ ʉʨʝʜʥʝʡ ʧʣʦʱʘʜʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʨʘʙʝʥ-ʨʠʬʪʦʚ 

ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʧʝʨʚʘʷ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ, ʘ ʚʪʦʨʘʷ - ʥʘ ʶʞʥʦʤ ʦʢʦʥʯʘʥʠʠ. 

ʇʨʦʛʨʝʚʘʥʠʶ ʚ ʠʭ ʧʨʝʜʝʣʘʭ ʙʘʞʝʥʦʚʩʢʦʡ ʩʚʠʪʳ, ʚʝʨʦʷʪʥʦ, ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʧʝʨʠʦʜʠʯʝʩʢʘʷ 

ʘʢʪʠʚʠʟʘʮʠʷ ʨʘʟʣʦʤʦʚ, ʚʣʠʷʚʰʘʷ ʥʘ ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ ʥʘ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʶʨʩʢʦʤ, ʙʝʨʨʠʘʩ-

ʘʧʪʩʢʦʤ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ. 
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ɸ 

 

 

ʈʠʩ. 5. ʉʭʝʤʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʯʘʣʘ ʵʤʠʛʨʘʮʠʠ ʞʠʜʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʧʨʝʜʝʣʘʭ ʙʘʞʝʥʦʚʩʢʦʡ 

ʩʚʠʪʳ (ʤʣʥ. ʣʝʪ) (ɸ) ʠ ʧʣʦʪʥʦʩʪʠ ʛʝʥʝʨʘʮʠʠ ʞʠʜʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʪʳʩ. ʪ/ʢʤ2) 

90 ʤʣʥ. ʣʝʪ ʥʘʟʘʜ (ɹ), 60 ʤʣʥ. ʣʝʪ ʥʘʟʘʜ (ɺ) 

1 - ʠʟʦʣʠʥʠʠ ʠʣʣʶʩʪʨʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ. ʆʩʪʘʣʴʥʳʝ ʫʩʣ. ʦʙʦʟʥʘʯʝʥʠʷ ʩʤ. ʥʘ ʨʠʩ. 1. 
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