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ʏɸʉʊʔ III.  ʅɸʋʏʅʆ-ʀʉʉʃɽɼʆɺɸʊɽʃʔʉʂʀɽ ʈɸɿʈɸɹʆʊʂʀ ɺ 

ʆɹʃɸʉʊʀ ʄʆʅʀʊʆʈʀʅɻɸ ʀ ʇʈʆɻʅʆɿʀʈʆɺɸʅʀʗ 

ʏʈɽɿɺʓʏɸʁʅʓʍ ʉʀʊʋɸʎʀʁ 

 

ʇʨʠʤʝʥʝʥʠʝ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʣʷ ʦʮʝʥʢʠ ʩʝʣʝʚʦʡ ʦʧʘʩʥʦʩʪʠ 

ʚ ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ʂʳʨʛʳʟʩʪʘʥʘ 

 

ɿʘʛʠʥʘʝʚ ɺ.ɺ.1, ʉʘʢʳʝʚ ɼ.ɾ.2, ɸʤʘʥʦʚʘ ʄ.ʊ.2 

1ʀʥʩʪʠʪʫʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʦʨʥʳʭ ʩʦʦʙʱʝʩʪʚ, ʋʥʠʚʝʨʩʠʪʝʪ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ 
2ɼʝʧʘʨʪʘʤʝʥʪ ʤʦʥʠʪʦʨʠʥʛʘ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʧʨʠ 

ʄʠʥʠʩʪʝʨʩʪʚʝ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʂʈ 

ɺʚʝʜʝʥʠʝ 

ɻʦʨʥʳʝ ʨʝʛʠʦʥʳ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʦʧʘʩʥʳʭ 

ʵʢʟʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʩʝʣʝʚʳʝ ʧʦʪʦʢʠ ʠ ʧʘʚʦʜʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʥʘʠʙʦʣʴʰʫʶ 

ʫʛʨʦʟʫ ʜʣʷ ʥʘʩʝʣʝʥʠʷ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ (Umaraliev et al., 2024). ʉʝʚʝʨʥʳʡ ʊʷʥʴ-ʐʘʥʴ, 

ʚʢʣʶʯʘʶʱʠʡ ʛʦʨʥʳʝ ʩʠʩʪʝʤʳ ʂʳʨʛʳʟʩʪʘʥʘ, ʦʪʣʠʯʘʝʪʩʷ ʦʩʦʙʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʩʝʣʝʚʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʩʦʯʝʪʘʥʠʝʤ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ, ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ 

ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. ɺ ʧʨʦʰʣʦʤ ʟʜʝʩʴ ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʤʦʱʥʳʝ ʩʝʣʝʚʳʝ ʧʦʪʦʢʠ 

ʨʘʟʣʠʯʥʦʛʦ ʛʝʥʝʟʠʩʘ (Zaginaev et al., 2016, Erokhin et al., 2018). 

ʀʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʧʨʠʚʝʣʦ ʢ ʫʩʠʣʝʥʠʶ ʧʨʦʮʝʩʩʦʚ ʪʘʷʥʠʷ 

ʣʝʜʥʠʢʦʚ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʦʨʝʥʥʦ-ʧʦʜʧʨʫʜʥʳʭ ʦʟʝʨ, ʧʨʦʨʳʚʳ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʟʥʘʯʠʪʝʣʴʥʫʶ ʦʧʘʩʥʦʩʪʴ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ 

ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ, ʟʘ ʧʝʨʠʦʜ ʩ 2000 ʧʦ 2024 ʛʦʜ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ ʟʘʬʠʢʩʠʨʦʚʘʥʦ 

ʙʦʣʝʝ 150 ʢʨʫʧʥʳʭ ʩʝʣʝʚʳʭ ʩʦʙʳʪʠʡ. 

ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʩʝʣʝʚʦʡ ʦʧʘʩʥʦʩʪʠ ʥʝ ʚʩʝʛʜʘ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ 

ʜʝʪʘʣʴʥʫʶ ʢʘʨʪʠʥʫ ʨʘʟʚʠʪʠʷ ʦʧʘʩʥʳʭ ʧʨʦʮʝʩʩʦʚ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʧʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ 

ʤʝʪʦʜʦʚ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʝʣʝʚʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʨʘʟʨʘʙʦʪʢʠ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʨ ʟʘʱʠʪʳ. 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ 

ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʣʷ ʦʮʝʥʢʠ ʩʝʣʝ-ʧʘʚʦʜʢʦʚʦʡ ʦʧʘʩʥʦʩʪʠ ʚ ʜʚʫʭ ʭʘʨʘʢʪʝʨʥʳʭ 

ʛʦʨʥʳʭ ʜʦʣʠʥʘʭ ʉʝʚʝʨʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ: ʙʘʩʩʝʡʥʝ ʨʝʢʠ ʊʦʛʫʟ-ɹʫʣʘʢ ʠ ʜʦʣʠʥʝ ʦʟʝʨʘ ɿʳʥʜʘʥ-

ʟʘʧʘʜʥʦʝ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʣʘʥʦʚ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠ ʣʠʢʚʠʜʘʮʠʠ ʯʨʝʟʚʳʯʘʡʥʳʭ 

ʩʠʪʫʘʮʠʡ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʟʘʱʠʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʚ ʛʦʨʥʳʭ 

ʨʘʡʦʥʘʭ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

1.1. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʘʡʦʥʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ 

1.1.1. ɹʘʩʩʝʡʥ ʨʝʢʠ ʊʦʛʫʟ-ɹʫʣʘʢ 

ʈʝʢʘ ʊʦʛʫʟ-ɹʫʣʘʢ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʩʝʚʝʨʥʦʤ ʩʢʣʦʥʝ ʭʨʝʙʪʘ ʂʫʥʛʝʡ ɸʣʘ-ʊʦʦ, ʚʧʘʜʘʝʪ ʚ 

ʦʟʝʨʦ ʀʩʩʳʢ-ʂʫʣʴ ʚ ʨʘʡʦʥʝ ʛʦʨʦʜʘ ʏʦʣʧʦʥ-ɸʪʘ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʚʦʜʦʩʙʦʨʥʦʛʦ ʙʘʩʩʝʡʥʘ 

ʩʦʩʪʘʚʣʷʝʪ 14,4 ʢʤĮ. ɺʳʩʦʪʥʳʝ ʦʪʤʝʪʢʠ ʚʘʨʴʠʨʫʶʪ ʦʪ 1600 ʤ ʥ.ʫ.ʤ. ʚ ʫʩʪʴʝʚʦʡ ʯʘʩʪʠ ʜʦ ʙʦʣʝʝ 

3500 ʤ ʥ.ʫ.ʤ. ʚ ʚʝʨʭʦʚʴʷʭ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʙʘʩʩʝʡʥʘ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʨʘʟʚʠʪʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ 

ʨʝʢʠ, ʚʢʣʶʯʘʷ ʞʠʣʳʝ ʠ ʢʦʤʤʝʨʯʝʩʢʠʝ ʧʦʩʪʨʦʡʢʠ ʛʦʨʦʜʘ ʏʦʣʧʦʥ-ɸʪʘ, ʘʚʪʦʤʦʙʠʣʴʥʫʶ ʜʦʨʦʛʫ 

ʠ ʤʦʩʪʳ. ɼʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ ʚʝʨʭʦʚʴʷʭ ʙʘʩʩʝʡʥʘ 

ɼʄʇʏʉ ʧʨʠ ʄʏʉ ʂʈ ʫʩʪʘʥʦʚʣʝʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʤʝʪʝʦʩʪʘʥʮʠʷ ʩ ʦʩʘʜʢʦʤʝʨʦʤ OTT Pluvio. 

1.1.2. ʆʟʝʨʦ ɿʳʥʜʘʥ-ʟʘʧʘʜʥʦʝ 

ʆʟʝʨʦ ɿʳʥʜʘʥ-ʟʘʧʘʜʥʦʝ (ʥʦʤʝʨ ʧʦ ʢʘʪʘʣʦʛʫ ʀ-167) ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʊʦʥʩʢʦʤ ʨʘʡʦʥʝ 

ʀʩʩʳʢ-ʂʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʚʳʩʦʪʝ 3770 ʤ ʥ.ʫ.ʤ. (41.945968Á ʩ.ʰ., 77.023804Á ʚ.ʜ.). ʆʟʝʨʦ 
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ʦʪʥʦʩʠʪʩʷ ʢ ʤʦʨʝʥʥʦ-ʣʝʜʥʠʢʦʚʦʤʫ ʪʠʧʫ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʩʪʘʮʠʦʥʘʨʥʳʤ ʨʝʞʠʤʦʤ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ. 

ɺ 2008 ʛʦʜʫ ʙʳʣ ʟʘʬʠʢʩʠʨʦʚʘʥ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʡ ʧʨʦʨʳʚ ʦʟʝʨʘ, ʧʨʠʚʝʜʰʠʡ ʢ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʤʦʱʥʦʛʦ ʩʝʣʝʚʦʛʦ ʧʦʪʦʢʘ ʠ ʯʝʣʦʚʝʯʝʩʢʠʤ ʞʝʨʪʚʘʤ (Narama et al., 2010). ɺ 2023 

ʛʦʜʫ ʜʝʧʨʝʩʩʠʷ ʦʩʪʘʚʘʣʘʩʴ ʧʨʘʢʪʠʯʝʩʢʠ ʩʫʭʦʡ. ɺ 2024 ʛʦʜʫ ʧʨʦʠʟʦʰʣʦ ʧʦʚʪʦʨʥʦʝ ʥʘʧʦʣʥʝʥʠʝ 

ʦʟʝʨʘ ʠ ʝʛʦ ʧʨʦʨʳʚ 21 ʘʚʛʫʩʪʘ (Zaginaev et al., 2024) 

1.2. ʄʝʪʦʜʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

1.2.1. ɻʠʜʨʦʣʦʛʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ HEC-HMS 

HEC-HMS (Hydrologic Engineering Center's Hydrologic Modeling System) ʧʨʠʤʝʥʷʣʩʷ ʜʣʷ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʦʢʘ ʚ ʨʝʯʥʳʭ ʙʘʩʩʝʡʥʘʭ. ʇʨʦʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ 

ʤʦʜʝʣʠʨʦʚʘʪʴ ʢʘʢ ʦʪʜʝʣʴʥʳʝ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ, ʪʘʢ ʠ ʥʝʧʨʝʨʳʚʥʳʝ ʧʨʦʮʝʩʩʳ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʦʢʘ. 

ɺʦʜʦʩʙʦʨʥʳʡ ʙʘʩʩʝʡʥ ʊʦʛʫʟ-ɹʫʣʘʢ ʙʳʣ ʨʘʟʜʝʣʝʥ ʥʘ ʵʣʝʤʝʥʪʘʨʥʳʝ ʩʫʙʙʘʩʩʝʡʥʳ ʩ 

ʦʧʨʝʜʝʣʝʥʠʝʤ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʣʷ ʢʘʞʜʦʛʦ. ɼʣʷ ʨʘʩʯʝʪʘ ʧʦʪʝʨʴ ʩʪʦʢʘ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʝʪʦʜ SCS Curve Number, ʜʣʷ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʩʢʣʦʥʦʚʦʛʦ ʩʪʦʢʘ ï ʤʝʪʦʜ 

ʝʜʠʥʠʯʥʦʛʦ ʛʠʜʨʦʛʨʘʬʘ SCS. ʂʘʣʠʙʨʦʚʢʘ ʤʦʜʝʣʠ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʤʝʪʝʦʩʪʘʥʮʠʠ. 

1.2.2. ɻʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ HEC-RAS 

HEC-RAS 6.5 ʧʨʠʤʝʥʷʣʩʷ ʜʣʷ ʜʚʫʤʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʝʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʧʦʪʦʢʘ. ɺ 

ʦʩʥʦʚʝ ʣʝʞʠʪ ʯʠʩʣʝʥʥʦʝ ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʡ ʤʝʣʢʦʡ ʚʦʜʳ (ʉʝʥ-ɺʝʥʘʥʘ). ɼʣʷ ʙʘʩʩʝʡʥʘ ʊʦʛʫʟ-

ɹʫʣʘʢ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʎʄʈ ʩ ʨʘʟʨʝʰʝʥʠʝʤ 1 ʤ, ʧʦʩʪʨʦʝʥʥʘʷ ʥʘ ʦʩʥʦʚʝ ʘʵʨʦʬʦʪʦʩʲʝʤʢʠ ʩ 

ɹʇʃɸ. ʊʘʢʦʝ ʚʳʩʦʢʦʝ ʨʘʟʨʝʰʝʥʠʝ ʧʦʟʚʦʣʠʣʦ ʜʝʪʘʣʴʥʦ ʦʪʦʙʨʘʟʠʪʴ ʤʠʢʨʦʨʝʣʴʝʬ ʢʦʥʫʩʘ 

ʚʳʥʦʩʘ ʠ ʵʣʝʤʝʥʪʳ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

1.2.3. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʩʝʣʝʚʳʭ ʧʦʪʦʢʦʚ ʚ RAMMS 

RAMMS (Rapid Mass Movement Simulation) ï ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ 

ʢʦʤʧʣʝʢʩ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʳʩʪʨʳʭ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ɺ ʦʩʥʦʚʝ ʤʦʜʝʣʠ ʣʝʞʠʪ 

ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ ʅʘʚʴʝ-ʉʪʦʢʩʘ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʧʦ ʛʣʫʙʠʥʝ ʧʦʪʦʢʘ. ʕʪʘ ʤʦʜʝʣʴ ʜʝʣʠʪ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʪʨʝʥʠʶ ʥʘ ʜʚʝ ʯʘʩʪʠ: ʩʫʭʦʝ ʢʫʣʦʥʦʚʩʢʦʝ ʪʨʝʥʠʝ (ʢʦʵʬʬʠʮʠʝʥʪ ɛ), ʢʦʪʦʨʦʝ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʥʦʨʤʘʣʴʥʦʤʫ ʥʘʧʨʷʞʝʥʠʶ, ʠ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʝ ʢʚʘʜʨʘʪʫ 

ʩʢʦʨʦʩʪʠ, ʠʣʠ ʚʷʟʢʦ-ʪʫʨʙʫʣʝʥʪʥʦʝ ʪʨʝʥʠʝ (ʢʦʵʬʬʠʮʠʝʥʪ ɝ). 

ɼʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʝʣʝʚʦʛʦ ʧʦʪʦʢʘ ʚ ʧʨʦʛʨʘʤʤʝ RAMMS ʙʳʣʠ ʚʟʷʪʳ ʩʣʝʜʫʶʱʠʝ 

ʧʘʨʘʤʝʪʨʳ: ʆʙʲʝʤ ʦʟʝʨʘ 300 Ĭ103 ʤ3, Õ = 0.05, t1 (ʚʨʝʤʷ ʥʘʩʪʫʧʣʝʥʠʷ ʧʠʢʘ) 300 ʩ, ɝ = 500, 

ʧʣʦʪʥʦʩʪʴ 2000 -2200 ʢʛ/ʤ3, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʘʨʘʤʝʪʨʘʤ ʩʝʣʝʚʦʛʦ ʧʦʪʦʢʘ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ 

ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʨʳʚʘ ʦʟʝʨʘ. 

ɺʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʤʝʪʦʜʠʢʠ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʜʘʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʨʘʟʥʳʭ ʫʯʘʩʪʢʦʚ ʧʫʪʠ ʜʚʠʞʝʥʠʷ ʧʦʪʦʢʘ (Erochin and Zaginaev, 

2017). ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʫʯʝʩʪʴ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʩʝʣʝʚʦʛʦ ʧʦʪʦʢʘ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ ʚ 

ʧʘʚʦʜʢʦʚʳʡ ʧʦʪʦʢ ʧʦ ʤʝʨʝ ʧʨʦʜʚʠʞʝʥʠʷ ʚʥʠʟ ʧʦ ʜʦʣʠʥʝ. 

1.3. ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ 

ɼʣʷ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ: 

¶ ʎʄʈ Alos Palsar 12.5 ʤ ï ʜʣʷ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ HEC-HMS; 

¶ ʎʄʈ 1 ʤ ʩ ɹʇʃɸ ï ʜʣʷ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ HEC-RAS; 

¶ ʎʄʈ 10 ʤ ʩʦ ʩʪʝʨʝʦʧʘʨ SPOT6 ï ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʝʣʝʚʦʛʦ ʧʦʪʦʢʘ ʚ RAMMS; 

¶ ɼʘʥʥʳʝ ʦʩʘʜʢʦʤʝʨʘ OTT PluvioĮ ʩ ʚʨʝʤʝʥʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ 10 ʤʠʥʫʪ; 

¶ ʂʦʩʤʠʯʝʩʢʠʝ ʩʥʠʤʢʠ Sentinel-2 ʠ ʉBERS-4 ʜʣʷ ʘʥʘʣʠʟʘ ʜʠʥʘʤʠʢʠ ʦʟʝʨʘ. 

ʈʝʟʫʣʴʪʘʪʳ 

2. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʩʝʣʝ-ʧʘʚʦʜʢʦʚʦʡ ʫʛʨʦʟʳ ʚ ʜʦʣʠʥʝ ʊʦʛʫʟ-ɹʫʣʘʢ 

2.1. ɻʠʜʨʦʣʦʛʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ HEC-HMS 

ɺʦʜʦʩʙʦʨʥʳʡ ʙʘʩʩʝʡʥ ʙʳʣ ʨʘʟʜʝʣʝʥ ʥʘ ʩʫʙʙʘʩʩʝʡʥʳ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʣʷ ʢʘʞʜʦʛʦ (ʈʠʩʫʥʦʢ 1). ɺʭʦʜʥʦʡ ʛʠʜʨʦʛʨʘʬ ʦʩʘʜʢʦʚ ʙʳʣ ʧʦʩʪʨʦʝʥ ʥʘ ʦʩʥʦʚʝ 



 
тпо  

10-ʤʠʥʫʪʥʳʭ ʜʘʥʥʳʭ ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʦʩʘʜʢʦʤʝʨʘ (ʈʠʩʫʥʦʢ 2). ɺ ʜʝʥʴ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ 

ʧʘʚʦʜʢʘ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʠʥʪʝʥʩʠʚʥʘʷ ʣʠʚʥʝʚʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʜʦ 

25 ʤʤ/ʯʘʩ, ʩʫʤʤʘʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʜʦʩʪʠʛʣʦ 45 ʤʤ (ʈʠʩʫʥʦʢ 2). 

 
ʈʠʩʫʥʦʢ 1. ɺʦʜʦʩʙʦʨʥʳʡ ʙʘʩʩʝʡʥ ʊʦʛʫʟ-ɹʫʣʘʢ 

 

ɼʘʥʥʳʝ, ʧʨʠʚʝʜʝʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ 2, ʧʦʣʫʯʝʥʳ ʚ ʧʨʦʛʨʘʤʤʝ HYDRAS. 

 
ʈʠʩʫʥʦʢ 2. ɼʘʥʥʳʝ ʩ ʦʩʘʜʢʦʤʝʨʘ OTT, ʚ ʜʝʥʴ ʧʨʦʭʦʞʜʝʥʠʷ ʩʝʣʝʚʦʛʦ ʧʦʪʦʢʘ 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʛʠʜʨʦʛʨʘʬʳ ʩʪʦʢʘ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʩʪʚʦʨʦʚ: 

ʧʠʢʦʚʳʡ ʨʘʩʭʦʜ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ï 22.6 ʤį/ʩ, ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ï 26.6 ʤį/ʩ, ʚ ʨʘʡʦʥʝ 

ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʤʦʩʪʘ ʯʝʨʝʟ ʨ. ʏʦʣʧʦʥ-ɸʪʘ ï 28.8 ʤį/ʩ (ʈʠʩʫʥʦʢ 3).  

 

 
ʈʠʩʫʥʦʢ 3. ʈʘʩʯʝʪ ʨʘʩʭʦʜʘ ʧʦʪʦʢʘ ʚ ʨʘʡʦʥʝ ʛʦʨʦʜʘ ʏʦʣʧʦʥ-ɸʪʘ 

 

ʋʚʝʣʠʯʝʥʠʝ ʨʘʩʭʦʜʘ ʚʥʠʟ ʧʦ ʪʝʯʝʥʠʶ ʦʙʫʩʣʦʚʣʝʥʦ ʙʦʢʦʚʳʤ ʧʨʠʪʦʢʦʤ ʚʦʜʳ ʩ 

ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʚʦʜʦʩʙʦʨʦʚ ʠ ʚʣʠʷʥʠʝʤ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ (ʈʠʩʫʥʦʢ 4). 

2.2. ɻʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ HEC-RAS 

ɼʣʷ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʟʦʥ ʟʘʪʦʧʣʝʥʠʷ ʧʨʦʚʝʜʝʥʦ ʜʚʫʤʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʥʝʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʪʝʯʝʥʠʷ. ʈʘʩʯʝʪʥʘʷ ʦʙʣʘʩʪʴ ʦʭʚʘʪʳʚʘʣʘ ʫʯʘʩʪʦʢ ʦʪ ʚʳʭʦʜʘ ʥʘ ʢʦʥʫʩ ʚʳʥʦʩʘ 

ʜʦ ʚʧʘʜʝʥʠʷ ʚ ʦʟʝʨʦ ʀʩʩʳʢ-ʂʫʣʴ (ʦʢʦʣʦ 4 ʢʤ). ɺʳʯʠʩʣʠʪʝʣʴʥʘʷ ʩʝʪʢʘ ʩʪʨʦʠʣʘʩʴ ʩ ʨʘʟʤʝʨʦʤ 

ʷʯʝʝʢ 5Ĭ5 ʤ, ʩ ʣʦʢʘʣʴʥʳʤ ʠʟʤʝʣʴʯʝʥʠʝʤ ʜʦ 2Ĭ2 ʤ ʚʙʣʠʟʠ ʠʥʞʝʥʝʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ (ʈʠʩʫʥʦʢ 

5). 

 



 
тпп  

 
 

ʈʠʩʫʥʦʢ 4. ʀʟʤʝʥʝʥʠʝ ʨʘʩʭʦʜʘ ʚ ʨʝʢʝ ʊʦʛʫʟ-ɹʫʣʘʢ 

 

ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ: 

¶ ʄʘʢʩʠʤʘʣʴʥʘʷ ʛʣʫʙʠʥʘ ʧʦʪʦʢʘ ʚ ʨʫʩʣʦʚʦʡ ʯʘʩʪʠ ʜʦʩʪʠʛʘʣʘ 2.5-3.0 ʤ ʚ ʤʦʤʝʥʪ ʧʠʢʘ ʧʘʚʦʜʢʘ; 

¶ ʉʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 3.5 ʜʦ 5.0 ʤ/ʩ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʢʣʦʥʘ ʠ ʰʠʨʠʥʳ ʨʫʩʣʘ; 

¶ ʅʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʥʘʙʣʶʜʘʣʩʷ ʚʳʭʦʜ ʚʦʜʳ ʥʘ ʧʦʡʤʫ ʩ ʛʣʫʙʠʥʘʤʠ ʟʘʪʦʧʣʝʥʠʷ ʜʦ 0.5-

0.7 ʤ; 

¶ ɺ  ʨʘʡʦʥʝ  ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ  ʤʦʩʪʘ  ʦʪʤʝʯʝʥʳ  ʣʦʢʘʣʴʥʳʝ  ʩʫʞʝʥʠʷ ʠ  ʫʚʝʣʠʯʝʥʠʝ  ʩʢʦʨʦʩʪʝʡ 

ʜʦ 6-7 ʤ/ʩ; 

¶ ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʟʘʪʦʧʣʝʥʠʷ ʩʦʩʪʘʚʠʣʘ ʦʢʦʣʦ 12 ʛʝʢʪʘʨʦʚ. 

ʉʫʱʝʩʪʚʫʶʱʘʷ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʨʫʩʣʘ ʚ ʮʝʣʦʤ ʜʦʩʪʘʪʦʯʥʘ ʜʣʷ ʧʨʦʧʫʩʢʘ 

ʩʤʦʜʝʣʠʨʦʚʘʥʥʦʛʦ ʧʘʚʦʜʢʘ ʙʝʟ ʟʥʘʯʠʪʝʣʴʥʳʭ ʟʘʪʦʧʣʝʥʠʡ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ʆʜʥʘʢʦ ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʩ ʩʫʞʝʥʠʷʤʠ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʜʧʦʨ ʠ ʚʳʭʦʜ ʚʦʜʳ ʥʘ 

ʧʨʠʣʝʛʘʶʱʫʶ ʪʝʨʨʠʪʦʨʠʶ. 
 

 

 
ʈʠʩʫʥʦʢ 5. ɺʳʩʦʪʘ ʧʦʪʦʢʘ ʧʦ ʨʝʢʝ ʊʦʛʫʟ-ɹʫʣʘʢ 

3. ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʦʟʝʨʘ ɿʳʥʜʘʥ-ʟʘʧʘʜʥʦʝ 

3.1. ʄʦʥʠʪʦʨʠʥʛ ʦʟʝʨʘ ʧʦ ʜʘʥʥʳʤ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ 

ʉʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʦʟʝʨʘ ʧʨʦʚʦʜʠʣʩʷ ʟʘ ʧʝʨʠʦʜ ʠʶʥʴ 2023-ʘʚʛʫʩʪ 2024 ʛʦʜʘ. 

ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʘʚʛʫʩʪʝ 2023 ʛʦʜʘ ʤʦʨʝʥʥʘʷ ʜʝʧʨʝʩʩʠʷ ʙʳʣʘ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ 

ʩʫʭʦʡ, ʧʣʦʱʘʜʴ ʦʩʪʘʪʦʯʥʳʭ ʚʦʜʦʝʤʦʚ ʥʝ ʧʨʝʚʳʰʘʣʘ 1000 ʤĮ. ʇʝʨʠʦʜ ʠʶʥʴ-ʠʶʣʴ 2023 ʛʦʜʘ 

ʪʘʢʞʝ ʥʝ ʧʦʢʘʟʘʣ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʥʘʢʦʧʣʝʥʠʷ ʚʦʜʳ. 

ʉʠʪʫʘʮʠʷ ʠʟʤʝʥʠʣʘʩʴ ʚ 2024 ʛʦʜʫ. ʇʝʨʚʳʝ ʧʨʠʟʥʘʢʠ ʥʘʧʦʣʥʝʥʠʷ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ 

ʩʝʨʝʜʠʥʝ ʠʶʥʷ (ʈʠʩʫʥʦʢ 6).  
 



 
тпр  

 
ʈʠʩʫʥʦʢ 6. ɸʥʘʣʠʟ ʥʘʧʦʣʥʷʝʤʦʩʪʠ ʦʟʝʨʘ ɿʳʥʜʘʥ-ʟʘʧʘʜʥʦʝ 2024 ʛʦʜʘ (ʩʥʠʤʢʠ Sentinel-2) 

 

ɼʠʥʘʤʠʢʘ ʨʦʩʪʘ ʦʟʝʨʘ ʟʘ ʧʝʨʠʦʜ ʩ 20 ʠʶʥʷ ʧʦ 26 ʠʶʣʷ 2024 ʛʦʜʘ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ 

ʚʳʩʦʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ: 

¶ 20 ʠʶʥʷ ï ʧʣʦʱʘʜʴ ʦʟʝʨʘ 15Ĭ10į ʤĮ; 

¶ 30 ʠʶʥʷ ï 25Ĭ10į ʤĮ; 

¶ 10 ʠʶʣʷ ï 35Ĭ10į ʤĮ; 

¶ 20 ʠʶʣʷ ï 42Ĭ10į ʤĮ; 

¶ 26 ʠʶʣʷ ï ʤʘʢʩʠʤʫʤ 44Ĭ10į ʤĮ. 

¶ ɼʣʷ ʪʦʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʲʝʤʘ ʦʟʝʨʘ ʥʘ ʤʦʤʝʥʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʥʘʧʦʣʥʝʥʠʷ (26 

ʠʶʣʷ) ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʘʵʨʦʬʦʪʦʩʲʝʤʢʘ ʩ ɹʇʃɸ. ʇʦ ʦʨʪʦʬʦʪʦʧʣʘʥʫ ʩ ʨʘʟʨʝʰʝʥʠʝʤ 0.5 

ʤ ʧʣʦʱʘʜʴ ʩʦʩʪʘʚʠʣʘ 44Ĭ10į ʤĮ. ʇʨʠ ʩʨʝʜʥʝʡ ʛʣʫʙʠʥʝ 7 ʤ ʦʙʲʝʤ ʦʟʝʨʘ ʦʮʝʥʠʚʘʝʪʩʷ ʚ 

308Ĭ10į ʤį. 

¶ ʇʦʩʣʝ 26 ʠʶʣʷ ʥʘʯʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʦʟʝʨʘ. ʅʘ ʩʥʠʤʢʝ ʦʪ 9 ʘʚʛʫʩʪʘ ʧʣʦʱʘʜʴ 

ʫʤʝʥʴʰʠʣʘʩʴ ʜʦ 35Ĭ10į ʤĮ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʦʟʦʙʥʦʚʣʝʥʠʠ ʨʘʙʦʪʳ ʧʦʜʟʝʤʥʳʭ 

ʢʘʥʘʣʦʚ ʩʪʦʢʘ. ʆʢʦʥʯʘʪʝʣʴʥʳʡ ʧʨʦʨʳʚ ʧʨʦʠʟʦʰʝʣ 21 ʘʚʛʫʩʪʘ 2024 ʛʦʜʘ. 

3.2. ʄʝʭʘʥʠʟʤ ʧʨʦʨʳʚʘ ʯʝʨʝʟ ʧʦʜʟʝʤʥʳʝ ʢʘʥʘʣʳ ʩʪʦʢʘ 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʟʚʦʣʷʝʪ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʤʝʭʘʥʠʟʤ ʧʨʦʨʳʚʘ ʩʚʷʟʘʥ ʩ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝʤ ʩʠʩʪʝʤʳ ʧʦʜʟʝʤʥʳʭ ʢʘʥʘʣʦʚ ʩʪʦʢʘ ʚ ʪʝʣʝ ʤʦʨʝʥʥʦʡ ʧʣʦʪʠʥʳ, ʘ ʥʝ ʩ 

ʧʝʨʝʣʠʚʦʤ ʯʝʨʝʟ ʛʨʝʙʝʥʴ (ʈʠʩʫʥʦʢ 7). 

ʄʦʨʝʥʥʳʡ ʢʦʤʧʣʝʢʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʦʜʥʦʨʦʜʥʫʶ ʪʦʣʱʫ ʨʳʭʣʦʦʙʣʦʤʦʯʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʨʘʟʣʠʯʥʦʡ ʢʨʫʧʥʦʩʪʠ, ʯʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʥʘʣʠʯʠʝ ʧʫʩʪʦʪ ʠ ʢʘʥʘʣʦʚ. ɺ ʥʦʨʤʘʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ ʵʪʘ ʩʠʩʪʝʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʳʡ ʜʨʝʥʘʞ ʢʦʪʣʦʚʠʥʳ. ʅʘʨʫʰʝʥʠʝ ʨʘʙʦʪʳ 

ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʧʦ ʧʨʠʯʠʥʘʤ: 

¶ ɿʘʢʫʧʦʨʢʘ ʢʘʥʘʣʦʚ ʪʦʥʢʦʟʝʨʥʠʩʪʳʤ ʤʘʪʝʨʠʘʣʦʤ; 

¶ ʆʙʨʫʰʝʥʠʝ ʩʚʦʜʦʚ ʚʥʫʪʨʝʥʥʠʭ ʧʦʣʦʩʪʝʡ; 

¶ ʇʨʦʤʝʨʟʘʥʠʝ ʢʘʥʘʣʦʚ ʚ ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ; 

¶ ʋʚʝʣʠʯʝʥʠʝ ʧʨʠʪʦʢʘ ʪʘʣʳʭ ʚʦʜ, ʧʨʝʚʳʰʘʶʱʝʝ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ. 

ɺ ʩʣʫʯʘʝ 2024 ʛʦʜʘ, ʚʝʨʦʷʪʥʦ, ʠʤʝʣʘ ʤʝʩʪʦ ʢʦʤʙʠʥʘʮʠʷ ʬʘʢʪʦʨʦʚ. ʀʥʪʝʥʩʠʚʥʦʝ ʪʘʷʥʠʝ 

ʣʝʜʥʠʢʦʚ ʧʨʠʚʝʣʦ ʢ ʧʦʚʳʰʝʥʥʦʤʫ ʧʨʠʪʦʢʫ ʚʦʜʳ, ʧʨʝʚʳʩʠʚʰʝʤʫ ʚʦʟʤʦʞʥʦʩʪʠ ʜʨʝʥʘʞʥʦʡ 

ʩʠʩʪʝʤʳ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʤʦʛʣʘ ʧʨʦʠʟʦʡʪʠ ʯʘʩʪʠʯʥʘʷ ʟʘʢʫʧʦʨʢʘ ʢʘʥʘʣʦʚ. 

ʇʨʦʨʳʚ ʯʝʨʝʟ ʧʦʜʟʝʤʥʳʝ ʢʘʥʘʣʳ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʝʧʝʥʥʦ: ʤʝʜʣʝʥʥʦʝ ʜʨʝʥʠʨʦʚʘʥʠʝ Ÿ 

ʨʘʩʰʠʨʝʥʠʝ ʢʘʥʘʣʦʚ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ ʧʦʪʦʢʘ Ÿ ʦʙʨʫʰʝʥʠʝ ʩʚʦʜʦʚ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʢʚʦʟʥʦʛʦ ʢʘʥʘʣʘ Ÿ ʙʳʩʪʨʦʝ ʠʩʪʝʯʝʥʠʝ ʚʦʜʳ (ɽʨʦʭʠʥ ʠ ɿʘʛʠʥʘʝʚ, 2020). 

ʊʘʢʦʡ ʤʝʭʘʥʠʟʤ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʧʦʣʥʦʤʫ ʨʘʟʨʫʰʝʥʠʶ ʧʣʦʪʠʥʳ, ʯʪʦ ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ ʜʣʷ 



 
тпс  

ʧʦʚʪʦʨʥʦʛʦ ʥʘʢʦʧʣʝʥʠʷ ʚʦʜʳ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ. 

 

 

ʈʠʩʫʥʦʢ 7. ʄʦʨʝʥʥʦ-ʣʝʜʥʠʢʦʚʳʡ ʢʦʤʧʣʝʢʩ ɿʳʥʜʘʥ 

4. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʟʦʥʳ ʧʦʨʘʞʝʥʠʷ ʧʨʠ ʧʨʦʨʳʚʝ ʦʟʝʨʘ ɿʳʥʜʘʥ-ʟʘʧʘʜʥʦʝ 

4.1. ʇʘʨʘʤʝʪʨʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʚʳʧʦʣʥʷʣʦʩʴ ʚ RAMMS ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʎʄʈ 10 ʤ. ʈʘʩʯʝʪʥʘʷ ʦʙʣʘʩʪʴ 

ʦʭʚʘʪʳʚʘʣʘ ʫʯʘʩʪʦʢ ʦʪ ʚʳʩʦʢʦʛʦʨʥʦʛʦ ʦʟʝʨʘ ʜʦ ʢʦʥʫʩʘ ʚʳʥʦʩʘ (ʦʢʦʣʦ 12 ʢʤ). ʆʩʦʙʝʥʥʦʩʪʴʶ 

ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ ʵʚʦʣʶʮʠʦʥʥʳʡ ʭʘʨʘʢʪʝʨ: ʧʘʚʦʜʢʦʚʘʷ ʚʦʣʥʘ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ ʚ ʩʝʣʝʚʦʡ 

ʧʦʪʦʢ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʯʝʨʝʟ ʩʝʣʝʚʦʡ ʦʯʘʛ, ʟʘʪʝʤ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʝʧʝʥʥʦʝ 

ʨʘʟʫʙʦʞʠʚʘʥʠʝ. 

ʈʘʩʯʝʪʥʘʷ ʦʙʣʘʩʪʴ ʨʘʟʜʝʣʝʥʘ ʥʘ ʪʨʠ ʟʦʥʳ ʩ ʨʘʟʣʠʯʥʳʤʠ ʨʝʦʣʦʛʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: 

¶ ɺʝʨʭʥʷʷ ʟʦʥʘ (4 ʢʤ) ï ʩʝʣʝʚʦʡ ʧʦʪʦʢ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ: ɛ=0.05, ɝ=500 ʤ/ʩĮ, 

ʧʣʦʪʥʦʩʪʴ 2000-2200 ʢʛ/ʤį; 

¶ ʉʨʝʜʥʷʷ ʟʦʥʘ (5 ʢʤ) ï ʧʝʨʝʭʦʜʥʳʡ ʨʝʞʠʤ: ɛ=0.08, ɝ=300 ʤ/ʩĮ, ʧʣʦʪʥʦʩʪʴ 1800 

ʢʛ/ʤį; 

¶ ʅʠʞʥʷʷ ʟʦʥʘ (3 ʢʤ) ï ʥʘʥʦʩʦʚʦʜʥʳʡ ʧʦʪʦʢ: ɛ=0.12, ɝ=150 ʤ/ʩĮ, ʧʣʦʪʥʦʩʪʴ 1500-

1600 ʢʛ/ʤį. 

ɺʭʦʜʥʦʡ ʛʠʜʨʦʛʨʘʬ ʟʘʜʘʚʘʣʩʷ ʥʘ ʦʩʥʦʚʝ ʦʙʲʝʤʘ ʦʟʝʨʘ (300Ĭ10į ʤį) ʩ ʧʠʢʦʚʳʤ ʨʘʩʭʦʜʦʤ 

200 ʤį/ʩ. ʆʙʱʝʝ ʚʨʝʤʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʦʩʪʘʚʠʣʦ 7000 ʩʝʢʫʥʜ (ʦʢʦʣʦ 2 ʯʘʩʦʚ). 

4.2. ʈʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

4.2.1. ɼʠʥʘʤʠʢʘ ʜʚʠʞʫʱʝʛʦ ʠʤʧʫʣʴʩʘ ʠ ʦʙʲʝʤʘ ʧʦʪʦʢʘ 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʟʚʦʣʠʣ ʚʳʜʝʣʠʪʴ ʯʝʪʳʨʝ ʭʘʨʘʢʪʝʨʥʳʝ ʬʘʟʳ ʨʘʟʚʠʪʠʷ ʩʝʣʝʚʦʛʦ 

ʧʨʦʮʝʩʩʘ: 

ʌʘʟʘ ʠʥʠʮʠʘʮʠʠ (0-1000 ʩ) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʜʚʠʞʫʱʝʛʦ 

ʠʤʧʫʣʴʩʘ (100%). ʇʨʦʠʩʭʦʜʠʪ ʙʳʩʪʨʦʝ ʥʘʨʘʩʪʘʥʠʝ ʦʙʲʝʤʘ ʩʝʣʝʚʦʡ ʤʘʩʩʳ ʚʩʣʝʜʩʪʚʠʝ 

ʠʥʪʝʥʩʠʚʥʦʡ ʤʦʙʠʣʠʟʘʮʠʠ ʨʳʭʣʦʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʅʘʯʘʣʴʥʳʡ ʦʙʲʝʤ ʦʟʝʨʘ 300Ĭ10į ʤį 

ʙʳʩʪʨʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʵʨʦʟʠʠ. 

ʌʘʟʘ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ (1000-2500 ʩ) ï ʥʘʠʙʦʣʝʝ ʢʨʠʪʠʯʝʩʢʠʡ ʧʝʨʠʦʜ. ʈʝʟʢʦʝ 

ʩʥʠʞʝʥʠʝ ʠʤʧʫʣʴʩʘ ʩʦ 100% ʜʦ 60% ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʩʥʦʚʥʦʡ ʧʦʪʝʨʝ ʵʥʝʨʛʠʠ ʚʩʣʝʜʩʪʚʠʝ 

ʪʨʝʥʠʷ. ʂ ʤʦʤʝʥʪʫ 2000 ʩ ʦʙʲʝʤ ʩʝʣʝʚʦʡ ʤʘʩʩʳ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʫʤʘ ʦʢʦʣʦ 280Ĭ10į ʤį. 

ʉʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʜʦʩʪʠʛʘʝʪ 8-10 ʤ/ʩ. 

ʌʘʟʘ ʩʪʘʙʠʣʠʟʘʮʠʠ (2500-4500 ʩ) ï ʧʦʩʪʝʧʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʠʤʧʫʣʴʩʘ ʜʦ 45%. ʉʝʣʝʚʦʡ 

ʧʦʪʦʢ ʚʩʪʫʧʘʝʪ ʚ ʟʦʥʫ ʢʦʥʫʩʘ ʚʳʥʦʩʘ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʨʝʟʢʦʝ ʚʳʧʦʣʘʞʠʚʘʥʠʝ ʫʢʣʦʥʘ ʠ 

ʩʥʠʞʝʥʠʝ ʩʢʦʨʦʩʪʠ. ʌʦʨʤʠʨʫʝʪʩʷ ʚʝʝʨʦʦʙʨʘʟʥʳʡ ʢʦʥʪʫʨ ʟʦʥʳ ʨʘʟʛʨʫʟʢʠ. 

ʌʘʟʘ ʟʘʪʫʭʘʥʠʷ (4500-5500 ʩ) ï ʩʪʘʙʠʣʠʟʘʮʠʷ ʠʤʧʫʣʴʩʘ ʥʘ ʫʨʦʚʥʝ 42% ʠ ʧʦʩʪʝʧʝʥʥʘʷ 

ʦʩʪʘʥʦʚʢʘ ʧʦʪʦʢʘ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʩʝʣʝʚʦʡ ʤʘʩʩʳ ʦʩʝʜʘʝʪ ʚ ʧʨʝʜʝʣʘʭ ʢʦʥʫʩʘ ʚʳʥʦʩʘ. 

ʆʩʪʘʪʦʯʥʦʝ ʜʚʠʞʝʥʠʝ ʧʨʦʜʦʣʞʘʝʪʩʷ ʚ ʚʠʜʝ ʨʘʟʫʙʦʞʝʥʥʦʛʦ ʥʘʥʦʩʦʚʦʜʥʦʛʦ ʧʦʪʦʢʘ. 


