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ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʘʪʝʨʠʘʣʦʚ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʚ ʞʫʨʥʘʣʝ, ʩʣʝʜʫʝʪ ʫʢʘʟʘʪʴ, ʯʪʦ 

ʦʥʠ ʚʟʷʪʳ ʠʟ ʥʘʫʯʥʦʛʦ ʞʫʨʥʘʣʘ çʇʨʦʙʣʝʤʳ ʩʝʡʩʤʦʣʦʛʠʠè. ɸʚʪʦʨʳ ʥʝʩʫʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ 

ʟʘ ʬʘʢʪʳ ʠ ʠʥʬʦʨʤʘʮʠʶ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʩʪʘʪʴʝ. ʈʝʜʘʢʮʠʷ ʥʝ ʙʝʨʝʪ ʥʘ ʩʝʙʷ 

ʦʙʷʟʘʪʝʣʴʩʪʚʦ ʚʦʟʚʨʘʱʝʥʠʷ ʩʪʘʪʝʡ, ʥʝ ʧʨʦʰʝʜʰʠʭ ʨʝʮʝʥʟʠʨʦʚʘʥʠʝ. 

ɺʩʝ ʤʘʪʝʨʠʘʣʳ, ʨʘʟʤʝʱʝʥʥʳʝ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʘʨʠʘʥʪʝ ʞʫʨʥʘʣʘ, ʩʯʠʪʘʶʪʩʷ 

ʦʧʫʙʣʠʢʦʚʘʥʥʳʤʠ ʠ ʷʚʣʷʪʁʩʷ ʦʙʲʝʢʪʘʤʠ ʘʚʪʦʨʩʢʦʛʦ ʧʨʘʚʘ. 

ʅʘʫʯʥʳʡ ʞʫʨʥʘʣ çʇʨʦʙʣʝʤʳ ʩʝʡʩʤʦʣʦʛʠʠè ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ɸʛʝʥʪʩʪʚʦʤ ʧʦ ʧʝʯʘʪʠ 

ʠ ʠʥʬʦʨʤʘʮʠʠ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ 8 ʘʧʨʝʣʷ 2019 ʛ.  ̄1013. 

ʋʯʨʝʜʠʪʝʣʴ: ʀʥʩʪʠʪʫʪ ʩʝʡʩʤʦʣʦʛʠʠ ʠʤ. ɻ.ɸ.ʄʘʚʣʷʥʦʚʘ ɸʢʘʜʝʤʠʠ ʥʘʫʢ 

ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ. 
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ɸʥʥʦʪʘʮʠʷ. ɼʣʷ ʠʟʫʯʝʥʠʷ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʚ ʠʥʞʝʥʝʨʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ ʩʝʡʩʤʠʯʝʩʢʠʭ 

ʚʦʟʜʝʡʩʪʚʠʡ ʥʝʦʙʭʦʜʠʤʳ ʩʚʝʜʝʥʠʷ ʦ ʧʘʨʘʤʝʪʨʘʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ, ʚʳʨʘʞʝʥʥʳʝ ʯʝʨʝʟ ʤʦʤʝʥʪʥʫʶ 

ʤʘʛʥʠʪʫʜʫ MW. ɺ ʨʝʛʠʦʥʘʣʴʥʦʤ ʢʘʪʘʣʦʛʝ ʋʟʙʝʢʠʩʪʘʥʘ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʣʷ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʦ ʚʝʣʠʯʠʥʝ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʢʣʘʩʩ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ K ʠ ʣʦʢʘʣʴʥʘʷ (ʈʠʭʪʝʨʦʚʩʢʘʷ) ʤʘʛʥʠʪʫʜʘ ML. ɺ ʩʪʘʪʴʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ 

ʩʚʷʟʠ ʤʝʞʜʫ ʣʦʢʘʣʴʥʦʡ ʠ ʤʦʤʝʥʪʥʦʡ ʤʘʛʥʠʪʫʜʘʤʠ ʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʨʝʟʫʣʴʪʠʨʫʶʱʠʝ ʦʮʝʥʢʠ ʩʝʡʩʤʠʯʝʩʢʦʡ 

ʦʧʘʩʥʦʩʪʠ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʷʪ ʦʪ ʚʳʙʦʨʘ ʫʨʘʚʥʝʥʠʡ, ʩʚʷʟʳʚʘʶʱʠʭ ʵʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʡʩʤʠʯʝʩʢʘʷ ʦʧʘʩʥʦʩʪʴ, ʤʘʛʥʠʪʫʜʘ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʢʣʘʩʩ, ʧʦʚʪʦʨʷʝʤʦʩʪʴ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʩʝʡʩʤʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ. 

 

ɺʚʝʜʝʥʠʝ 

 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʚ ʠʥʞʝʥʝʨʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ ʩʝʡʩʤʠʯʝʩʢʠʭ 

ʚʦʟʜʝʡʩʪʚʠʡ ʢʘʢ ʧʘʨʘʤʝʪʨʳ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʪʘʢ ʠ ʚʝʣʠʯʠʥʘ ʩʝʡʩʤʠʯʝʩʢʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʢʘʞʜʦʛʦ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʠʩʪʦʯʥʠʢʘ, ʜʦʣʞʥʳ ʚʳʨʘʞʘʪʴʩʷ ʯʝʨʝʟ ʤʦʤʝʥʪʥʫʶ ʤʘʛʥʠʪʫʜʫ 

MW, ʧʦʩʢʦʣʴʢʫ ʚʩʝ ʩʦʚʨʝʤʝʥʥʳʝ ʫʨʘʚʥʝʥʠʷ ʜʚʠʞʝʥʠʷ ʛʨʫʥʪʘ (GMPE) ʦʧʠʨʘʶʪʩʷ ʥʘ ʵʪʦʪ ʪʠʧ 

ʤʘʛʥʠʪʫʜ. ɺ ʨʝʛʠʦʥʘʣʴʥʦʤ ʢʘʪʘʣʦʛʝ ʋʟʙʝʢʠʩʪʘʥʘ, ʢʘʢ ʠ ʚ ʩʦʩʝʜʥʠʭ ʩʪʨʘʥʘʭ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ, ʚ 

ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʦ ʚʝʣʠʯʠʥʝ ʜʣʠʪʝʣʴʥʦʝ 

ʚʨʝʤʷ (ʜʦ 2003 ʛ.) ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʢʣʘʩʩ ʟʝʤʣʝʪʨʷʩʝʥʠʡ K, ʦʧʨʝʜʝʣʷʝʤʳʡ ʧʦ ʩʫʤʤʝ 

ʘʤʧʣʠʪʫʜ ʦʙʲʝʤʥʳʭ ʈ- ʠ S-ʚʦʣʥ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʢʦʨʦʪʢʦʧʝʨʠʦʜʥʦʡ ʘʧʧʘʨʘʪʫʨʦʡ. 

ʕʥʝʨʛʝʪʠʯʝʩʢʠʡ ʢʣʘʩʩ ʟʝʤʣʝʪʨʷʩʝʥʠʡ K ʙʳʣ ʚʚʝʜʝʥ ʚ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʫʶ ʧʨʘʢʪʠʢʫ ʚ ʨʘʙʦʪʘʭ  

ʊ.ɻ. ʈʘʫʪʠʘʥ [ʈʘʫʪʠʘʥ, 1960]. ʆʥ ʩʚʷʟʘʥ ʩ ʚʳʩʚʦʙʦʞʜʝʥʥʦʡ ʧʨʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷʭ ʩʝʡʩʤʠʯʝʩʢʦʡ 

ʵʥʝʨʛʠʝʡ ɽ ʬʦʨʤʫʣʦʡ K = lgE (ʜʞ). ʇʝʨʝʭʦʜ ʦʪ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʣʘʩʩʘ K ʢ ʣʦʢʘʣʴʥʦʡ 

(ʈʠʭʪʝʨʦʚʩʢʦʡ) ʤʘʛʥʠʪʫʜʝ ML, ʦʧʨʝʜʝʣʷʝʤʦʡ ʧʦ ʠʟʤʝʨʝʥʠʷʤ ʘʤʧʣʠʪʫʜ ʩʤʝʱʝʥʠʡ ʦʙʲʝʤʥʳʭ ʚʦʣʥ 

ʥʘ ʢʦʨʦʪʢʦʧʝʨʠʦʜʥʦʡ ʘʧʧʘʨʘʪʫʨʝ [ʈʠʭʪʝʨ, 1961], ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʥʘ ʦʩʥʦʚʝ ʥʦʤʦʛʨʘʤʤʳ  

ʊ.ɻ. ʈʘʫʪʠʘʥ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʉʨʝʜʥʝʡ ɸʟʠʠ [Rautian, 2007]: 

 

K = 1,8 ML + 4,0. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʢʘʞʜʦʛʦ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʩʦʙʳʪʠʷ ʚ ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʤ ʎʝʥʪʨʝ 

ʩʝʡʩʤʦʧʨʦʛʥʦʩʪʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʠ ʄʏʉ ʈʋʟ ʦʧʨʝʜʝʣʷʶʪʩʷ ʤʘʛʥʠʪʫʜʳ mb ʠ ML. ʇʦʵʪʦʤʫ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʢʣʘʩʩ K ʠ ʤʘʛʥʠʪʫʜʘ ML ʚʳʙʨʘʥʳ ʥʘʤʠ ʚ ʢʘʯʝʩʪʚʝ ʦʧʦʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠ 

ʧʝʨʝʩʯʝʪʝ ʚ ʤʘʛʥʠʪʫʜʫ MW. 

ʂʦʣʠʯʝʩʪʚʦ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʜʣʷ ʢʦʪʦʨʳʭ ʧʨʦʚʝʜʝʥʦ ʧʨʷʤʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʤʘʛʥʠʪʫʜʳ MW, 

ʚʝʩʴʤʘ ʥʝʚʝʣʠʢʦ. ʂʘʢ ʧʨʘʚʠʣʦ, ʵʪʠ ʜʘʥʥʳʝ ʟʘʠʤʩʪʚʫʶʪʩʷ ʠʟ ʢʘʪʘʣʦʛʘ ʉʄʊ [Ekstrom et al., 2012], ʚ 

ʢʦʪʦʨʦʤ ʧʨʠʩʫʪʩʪʚʫʶʪ ʨʝʰʝʥʠʷ ʪʦʣʴʢʦ ʜʣʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ MW ²5,0, ʥʘʯʠʥʘʷ ʩ 1975 ʛ. 

ʇʦʜʘʚʣʷʶʱʝʝ ʯʠʩʣʦ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʢʘʪʘʣʦʛʘ ʠʤʝʶʪ ʤʝʥʴʰʫʶ ʤʘʛʥʠʪʫʜʫ ʠ 

ʦʧʨʝʜʝʣʝʥʠʝ ʟʥʘʯʝʥʠʡ ʤʘʛʥʠʪʫʜʳ MW ʜʣʷ ʵʪʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʢʨʘʡʥʝ ʚʘʞʥʦ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʥʘʜʝʞʥʳʭ ʛʨʘʬʠʢʦʚ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ʂʘʢ ʧʨʘʚʠʣʦ, ʥʘʭʦʞʜʝʥʠʝ ʤʦʤʝʥʪʥʦʡ 

ʤʘʛʥʠʪʫʜʳ ʜʣʷ ʥʠʞʥʝʛʦ ʜʠʘʧʘʟʦʥʘ ʤʘʛʥʠʪʫʜ ʧʦʣʫʯʘʝʪʩʷ ʧʫʪʝʤ ʠʥʪʝʨʧʦʣʷʮʠʡ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʧʝʨʝʚʦʜʷʱʠʭ ʦʜʠʥ ʪʠʧ ʤʘʛʥʠʪʫʜʳ, ʧʨʠʩʫʪʩʪʚʫʶʱʝʡ ʚ ʢʘʪʘʣʦʛʝ, ʚ ʜʨʫʛʫʶ.   
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ɸʥʘʣʠʟ ʥʝʢʦʪʦʨʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ, ʩʚʷʟʳʚʘʶʱʠʭ ʤʘʛʥʠʪʫʜʳ ML ʠ MW 

 

ɿʘ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʨʘʟʨʘʙʦʪʘʥ rʥʝʩʢʦʣʴʢʦ ʫʨʘʚʥʝʥʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʝʨʝʭʦʜʠʪʴ 

ʦʪ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʣʘʩʩʘ K ʠʣʠ ʞʝ ʣʦʢʘʣʴʥʦʡ ʤʘʛʥʠʪʫʜʳ ML ʢ ʤʦʤʝʥʪʥʦʡ ʤʘʛʥʠʪʫʜʝ MW 

[ʄʫʢʘʤʙʘʝʚ, ʄʠʭʘʡʣʦʚʘ, 2014; ʄʦʢʨʫʰʠʥʘ ʠ ʜʨ., 2020; Edwards et al., 2010; Onur et al., 2022]. 

ʆʩʪʘʥʦʚʠʤʩʷ ʥʘ ʥʠʭ ʥʝʩʢʦʣʴʢʦ ʧʦʜʨʦʙʥʝʝ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ [ʄʫʢʘʤʙʘʝʚ, ʄʠʭʘʡʣʦʚʘ, 2014] ʧʨʝʜʣʦʞʝʥʳ ʩʣʝʜʫʶʱʠʝ ʩʦʦʪʥʦʰʝʥʠʷ 

ʧʝʨʝʭʦʜʘ ʦʪ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʣʘʩʩʘ K ʢ ʤʘʛʥʠʪʫʜʝ MW, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʫʨʘʚʥʝʥʠʷʭ ʦʨʪʦʛʦʥʘʣʴʥʦʡ 

ʨʝʛʨʝʩʩʠʠ: 

MLH = 0,47K-1,15, 

ʄw = e(-0,222+0,223MLH ) + 2,863. 

 

ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʘʪʘʣʦʛʘ, ʢʦʪʦʨʳʡ ʚʧʦʩʣʝʜʩʪʚʠʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʣʷ ʦʮʝʥʢʠ 

ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʧʣʦʱʘʜʢʠ ɸʕʉ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ, ʩʝʡʩʤʦʣʦʛʘʤʠ ʀʌɿ ʈɸʅ 

(ʈ.ʕ.ʊʘʪʝʚʦʩʷʥ ʠ ʜʨ.) ʧʦʣʫʯʝʥʦ ʩʣʝʜʫʶʱʝʝ ʩʦʦʪʥʦʰʝʥʠʝ [ʄʦʢʨʫʰʠʥʘ ʠ ʜʨ., 2020], ʩʚʷʟʳʚʘʶʱʝʝ 

ʤʘʛʥʠʪʫʜʳ ML ʠ MW: 

ln(MW) = 0,642 ln(ML) + 0,649. 

 

ɺ ʧʨʦʮʝʩʩʝ ʨʝʘʣʠʟʘʮʠʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʧʨʦʝʢʪʘ ʋʌʋʋʉʈɹ ï ʈʝʛʠʦʥʘʣʴʥʘʷ ʦʮʝʥʢʘ ʨʠʩʢʘ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠ ʥʘʚʦʜʥʝʥʠʡ ʠ ʘʥʘʣʠʟ ʩʮʝʥʘʨʠʝʚ ʦʪʜʝʣʴʥʳʭ ʦʧʦʣʟʥʝʡ ʚ ʮʝʣʷʭ ʫʢʨʝʧʣʝʥʠʷ 

ʬʠʥʘʥʩʦʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʫʩʢʦʨʝʥʠʷ ʩʥʠʞʝʥʠʷ ʨʠʩʢʘ ʙʝʜʩʪʚʠʡ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ (2021-2023), 

ʬʠʥʘʥʩʠʨʫʝʤʦʛʦ ɺʩʝʤʠʨʥʳʤ ɹʘʥʢʦʤ, ʧʨʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʣʦʢʘʣʴʥʦʡ ʤʘʛʥʠʪʫʜʳ ML ʚ ʤʦʤʝʥʪʥʫʶ 

MW ʧʨʠʥʠʤʘʣʦʩʴ ʩʦʦʪʥʦʰʝʥʠʝ, ʧʦʣʫʯʝʥʥʦʝ Edwards [Edwards et al., 2010]: 
 

MW = 1,02 + 0,472 ML + 0,0491 ML
2. 

 

ʅʘʢʦʥʝʮ, ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʧʨʦʝʢʪʘ ʧʦ ʦʮʝʥʢʝ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ 

ʪʝʨʨʠʪʦʨʠʠ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ CENTRAL ASIA SEISMIC HAZARD ASSESSMENT (CASHA), 

ʢʦʪʦʨʳʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʳʧʦʣʥʷʝʪʩʷ ʩʦʚʤʝʩʪʥʦ ʮʝʥʪʨʘʣʴʥʦ-ʘʟʠʘʪʩʢʠʤʠ ʠ ʘʤʝʨʠʢʘʥʩʢʠʤʠ 

ʩʝʡʩʤʦʣʦʛʘʤʠ [Onur et al., 2022], ʧʦʣʫʯʝʥʦ ʩʦʦʪʥʦʰʝʥʠʝ, ʩʚʷʟʳʚʘʶʱʝʝ ʤʦʤʝʥʪʥʫʶ ʤʘʛʥʠʪʫʜʫ MW 

ʩ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʢʣʘʩʩʦʤ K: 

MW = 0,4811K - 0,9137. 
 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʧʨʦʚʦʜʠʣʦʩʴ ʧʨʷʤʦʝ ʦʧʨʝʜʝʣʝʥʠʝ 

ʤʦʤʝʥʪʥʦʡ ʤʘʛʥʠʪʫʜʳ MW ʧʦ ʢʦʜʝ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʣʥ ʜʣʷ 450 ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʤʘʣʳʭ 

ʤʘʛʥʠʪʫʜ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʩ ʙʦʣʴʰʝʡ ʥʘʜʝʞʥʦʩʪʴʶ ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʪʴ ʣʝʚʫʶ ʯʘʩʪʴ ʛʨʘʬʠʢʘ, 

ʚʳʨʘʞʘʶʱʝʛʦ ʩʚʷʟʴ ʤʘʛʥʠʪʫʜ ML ʠ MW. 

ʅʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʩʝ ʦʧʠʩʘʥʥʳʝ ʚʳʰʝ ʟʘʚʠʩʠʤʦʩʪʠ. ɺʠʜʥʦ, ʯʪʦ ʨʘʟʣʠʯʠʷ ʚʝʩʴʤʘ ʠ 

ʚʝʩʴʤʘ ʩʫʱʝʩʪʚʝʥʥʳʝ. 

 
ʈʠʩ. 1. ɿʘʚʠʩʠʤʦʩʪʠ, ʩʚʷʟʳʚʘʶʱʠʝ ʣʦʢʘʣʴʥʫʶ ML ʠ ʤʦʤʝʥʪʥʫʶ MW ʤʘʛʥʠʪʫʜʳ ʧʦ ʜʘʥʥʳʤ ʨʘʟʣʠʯʥʳʭ ʘʚʪʦʨʦʚ:  

1 ï ʄʫʢʘʤʙʘʝʚ ɸ.ʉ., ʄʠʭʘʡʣʦʚʘ ʅ.ʅ.; 2 ï ʊʘʪʝʚʦʩʷʥ ʈ.ʕ. ʠ ʜʨ.; 3 ï Edwards ʠ ʜʨ.; 4 ï Onur T. ʠ ʜʨ. 
 

Fig. 1. Dependences linking local ML and moment MW magnitudes according to the different authorôs data:  
1 ï Mukambaev A.S., Mikhailova N.N.; 2 ï Tatevosyan R.E. et all; 3 ï Edwards et all.; 4 ï Onur T. et all. 
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ʂʘʢ ʵʪʦ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ, ʚ ʥʠʞʥʝʤ ʜʠʘʧʘʟʦʥʝ ʣʦʢʘʣʴʥʳʭ ʤʘʛʥʠʪʫʜ (2,5 Ò ML Ò 4,5), ʚ 

ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʛʦ ʨʘʩʧʦʣʦʞʝʥʘ ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʩʦʙʳʪʠʡ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʢʘʪʘʣʦʛʘ, ʥʘʠʙʦʣʴʰʠʝ 

ʟʥʘʯʝʥʠʷ ʤʘʛʥʠʪʫʜʳ MW ʧʦʣʫʯʘʶʪʩʷ ʧʨʠ ʢʦʥʚʝʨʪʘʮʠʠ ʧʦ ʬʦʨʤʫʣʘʤ ʄʫʢʘʤʙʘʝʚʘ ɸ.ʉ. ʠ 

ʄʠʭʘʡʣʦʚʦʡ ʅ.ʅ., ʘ ʥʘʠʤʝʥʴʰʠʝ ï ʧʦ ʟʘʚʠʩʠʤʦʩʪʠ Edwards. ʇʨʠ ʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʷʭ ʣʦʢʘʣʴʥʦʡ 

ʤʘʛʥʠʪʫʜʳ (ML Ó 7,3) ʩʠʪʫʘʮʠʷ ʤʝʥʷʝʪʩʷ ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ. ɿʘʚʠʩʠʤʦʩʪʠ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ Onur 

T. ʠ ʊʘʪʝʚʦʩʷʥʦʤ ʈ.ʕ., ʚ ʥʠʞʥʝʤ ʜʠʘʧʘʟʦʥʝ ʜʦʩʪʘʪʦʯʥʦ ʙʣʠʟʢʠ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʜʣʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

ʚʳʩʦʢʠʭ ʤʘʛʥʠʪʫʜ ʟʘʚʠʩʠʤʦʩʪʴ Onur ʊ., ʚ ʩʠʣʫ ʣʠʥʝʡʥʦʡ ʩʚʷʟʠ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʟʘʚʳʰʘʝʪ ʤʘʛʥʠʪʫʜʫ 

MW, ʚ ʯʝʤ ʤʦʞʥʦ ʫʙʝʜʠʪʴʩʷ, ʧʦʜʩʪʘʚʣʷʷ, ʥʘʧʨʠʤʝʨ, ʤʘʛʥʠʪʫʜʳ ɻʘʟʣʠʡʩʢʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 1976 ʠ 

1984 ʛʛ., ʜʣʷ ʢʦʪʦʨʳʭ ʧʦ ʢʘʪʘʣʦʛʫ ʉʄʊ ʠʤʝʶʪʩʷ ʧʨʷʤʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʤʦʤʝʥʪʥʦʡ ʤʘʛʥʠʪʫʜʳ. 

 

 

 

ɺʣʠʷʥʠʝ ʚʳʙʦʨʘ ʫʨʘʚʥʝʥʠʡ ʧʝʨʝʭʦʜʘ ʦʪ ML ʢ MW ʥʘ ʧʘʨʘʤʝʪʨʠʟʘʮʠʶ  

ʩʝʡʩʤʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʦʮʝʥʢʠ ʦʧʘʩʥʦʩʪʠ 

 

 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʦʩʣʝʜʠʪʴ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʚʣʠʷʝʪ ʥʘ ʩʝʡʩʤʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʠ ʥʘ 

ʧʘʨʘʤʝʪʨʳ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚʳʙʦʨ ʟʘʚʠʩʠʤʦʩʪʠ, ʢʦʥʚʝʨʪʠʨʫʶʱʝʡ ʣʦʢʘʣʴʥʫʶ 

ʤʘʛʥʠʪʫʜʫ ʚ ʤʦʤʝʥʪʥʫʶ, ʤʳ ʨʘʩʩʤʦʪʨʝʣʠ ʜʚʝ ʚʳʙʦʨʢʠ ʠʟ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʢʘʪʘʣʦʛʘ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ 

ʛʦʨʦʜʦʚ ʊʘʰʢʝʥʪ ʠ ɸʥʜʠʞʘʥ. ʀʩʧʦʣʴʟʫʷ ʜʘʥʥʳʝ ʦʙ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʩʪʠ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʟʘʠʤʩʪʚʦʚʘʥʥʳʝ ʠʟ [ʗʢʫʙʦʚ, ʉʦʢʦʣʦʚ, 1990], ʤʳ ʦʧʨʝʜʝʣʠʣʠ ʥʠʞʥʠʡ ʧʦʨʦʛ 

ʤʠʥʠʤʘʣʴʥʦʡ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʡ ʤʘʛʥʠʪʫʜʳ MW0, ʩʝʡʩʤʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ Mmax ʠ ʧʘʨʘʤʝʪʨʳ 

ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʨʠ ʢʘʞʜʦʤ ʚʘʨʠʘʥʪʝ ʧʝʨʝʩʯʝʪʘ. ʆʮʝʥʢʘ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʧʦʣʫʯʠʣʘʩʴ ʧʫʪʝʤ ʜʦʙʘʚʣʝʥʠʷ ʢ ʚʝʣʠʯʠʥʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʥʘʙʣʶʜʝʥʥʦʡ ʤʘʛʥʠʪʫʜʳ Mmax
obs 

ʧʦʣʦʚʠʥʳ ʤʘʛʥʠʪʫʜʥʦʡ ʝʜʠʥʠʮʳ. ʇʦʩʢʦʣʴʢʫ ʚ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʘʭ ʧʝʨʝʩʯʝʪʘ ʥʘʙʣʶʜʝʥʥʦʝ 

ʟʥʘʯʝʥʠʝ Mmax
obs ʙʳʣʦ ʨʘʟʣʠʯʥʳʤ, ʪʦ ʨʘʟʥʠʣʠʩʴ ʠ ʝʛʦ ʦʮʝʥʢʠ. ɺ ʪʘʙʣ. 1, 2 ʧʨʠʚʝʜʝʥʳ 

ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʚʳʰʝ ʧʘʨʘʤʝʪʨʳ ʜʣʷ ʛʦʨʦʜʦʚ ʊʘʰʢʝʥʪ ʠ ɸʥʜʠʞʘʥ, ʘ ʥʘ ʨʠʩ. 2, 3 ʧʦʢʘʟʘʥʳ ʛʨʘʬʠʢʠ 

ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʜʣʷ ʵʪʠʭ ʜʚʫʭ ʛʦʨʦʜʦʚ.  
 

ʊʘʙʣʠʮʘ 1  

ɺʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ ʜʣʷ ʦʮʝʥʢʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʛ. ʊʘʰʢʝʥʪʘ 

 

Table 1 Input parameters for seismic hazard assessment of Tashkent city 

 

ʇʘʨʘʤʝʪʨ  
ʄʫʢʘʤʙʘʝʚ, 

ʄʠʭʘʡʣʦʚʘ 
ʊʘʪʝʚʦʩʷʥ ʠ ʜʨ. Edwards et al. Onur et al. 

MW0 4,41 3,5 2,6 3,27 

A(MW = 5) 0,238 0,113 0,025 0,097 

b -1,893 -1,014 -0,836 -0,859 

Mmax
obs 6,21 6,5 6,41 6,83 

Mmax 6,71 7 6,91 7,33 
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ʊʘʙʣʠʮʘ 2 ɺʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ ʜʣʷ ʦʮʝʥʢʠ  ʩʝʡʩʤʠʯʝʩʢʦʡ 

ʦʧʘʩʥʦʩʪʠ ʛ. ɸʥʜʠʞʘʥʘ 

 

Table 2  Input parameters for seismic hazard assessment of Andijan city  

 

ʇʘʨʘʤʝʪʨ 
ʄʫʢʘʤʙʘʝʚ, 

ʄʠʭʘʡʣʦʚʘ 
ʊʘʪʝʚʦʩʷʥ ʠ ʜʨ. Edwards et al. Onur et al. 

MW0 4,37 3,45 2,51 3,18 

A(MW = 5) 0,758 0,458 0,069 0,315 

b -2,469 -1,167 -1,010 -1,099 

Mmax
obs 6,01 6,29 6,04 6,54 

Mmax 6,51 6,79 6,54 7,04 

 

ɺ ʪʘʙʣ. 1, 2 ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ: 

MW0 ï ʤʠʥʠʤʘʣʴʥʘʷ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʘʷ ʤʘʛʥʠʪʫʜʘ MW ʚ ʨʝʛʠʦʥʘʣʴʥʦʤ ʢʘʪʘʣʦʛʝ; 

A(MW = 5) ï ʛʦʜʦʚʘʷ ʯʘʩʪʦʪʘ ʧʦʚʪʦʨʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʤʘʛʥʠʪʫʜʦʡ ʄw = 5  

ʚ ʩʝʡʩʤʠʯʝʩʢʦʤ ʠʩʪʦʯʥʠʢʝ, ʦʢʨʫʞʘʶʱʝʤ ʛʦʨʦʜ; 

b ï ʫʛʦʣ ʥʘʢʣʦʥʘ ʛʨʘʬʠʢʘ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ɻʫʪʪʝʥʙʝʨʛʘ-ʈʠʭʪʝʨʘ; 

Mmax
obs ï ʤʦʤʝʥʪʥʘʷ ʤʘʛʥʠʪʫʜʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʥʘʙʣʶʜʝʥʥʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ; 

Mmax ï ʦʮʝʥʢʘ ʚʝʣʠʯʠʥʳ Mmax = Mmax
obs + 0,5. 

 

 
 

ʈʠʩ. 2. ɻʨʘʬʠʢʠ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʛ. ʊʘʰʢʝʥʪʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʭ ʩʚʷʟʠ ʣʦʢʘʣʴʥʦʡ 
ML ʠ ʤʦʤʝʥʪʥʦʡ MW ʤʘʛʥʠʪʫʜ: 1 ï ʄʫʢʘʤʙʘʝʚ ɸ.ʉ., ʄʠʭʘʡʣʦʚʘ ʅ.ʅ; 2 ï ʊʘʪʝʚʦʩʷʥ ʈ.ʕ. ʠ ʜʨ.; 3 ï Edwards ʠ ʜʨ.;  

4 ï Onur T. ʠ ʜʨ. 
 

Fig. 2: Plots of earthquakes recurrence in the vicinity of Tashkent city with different forms of connection of local ML  
and moment MW magnitudes: 1 ï Mukambaev A.S., Mikhailova N.N.; 2 ï Tatevosyan R.E. et all.; 3 ï Edwards et all.;  

4 ï Onur T. et all. 
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ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʨʘʟʣʠʯʠʷ ʚ ʦʮʝʥʢʘʭ ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠʚʝʣʠ ʢ ʦʛʨʦʤʥʦʡ ʨʘʟʥʠʮʝ ʚ 

ʨʝʟʫʣʴʪʘʪʘʭ ʦʮʝʥʦʢ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ. ʈʘʩʯʝʪʳ ʧʦ ʧʨʦʛʨʘʤʤʝ CRISIS-R [Ordaz, 2007], 

ʨʝʘʣʠʟʫʶʱʝʡ ʚʝʨʦʷʪʥʦʩʪʥʳʡ ʧʦʜʭʦʜ ʢ ʦʮʝʥʢʝ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ, ʧʨʦʚʦʜʠʣʠʩʴ ʤʣʘʜʰʠʤ 

ʥʘʫʯʥʳʤ ʩʦʪʨʫʜʥʠʢʦʤ ʉ.ʍ. ɸʰʫʨʦʚʳʤ. ʊʘʢ, ʜʣʷ ʛ. ʊʘʰʢʝʥʪʘ ʦʮʝʥʢʠ ʦʧʘʩʥʦʩʪʠ ʚʘʨʴʠʨʫʶʪ ʚ 

ʩʣʝʜʫʶʱʠʭ ʧʨʝʜʝʣʘʭ:  

ʜʣʷ ʚʝʨʦʷʪʥʦʩʪʠ ʈ = 0,9 ï ʦʪ ʘʤʘʭ   = 204 ʩʤ/ʩ2  ʜʦ ʘʤʘʭ   = 370 ʩʤ/ʩ2;  

ʜʣʷ ʚʝʨʦʷʪʥʦʩʪʠ ʈ = 0,95 ï ʦʪ ʘʤʘʭ   = 273 ʩʤ/ʩ2  ʜʦ ʘʤʘʭ   = 465 ʩʤ/ʩ ;  

ʜʣʷ ʚʝʨʦʷʪʥʦʩʪʠ ʈ = 0,98 ï ʦʪ ʘʤʘʭ   = 404 ʩʤ/ʩ2  ʜʦ ʘʤʘʭ   = 615 ʩʤ/ʩ2;  

ʜʣʷ ʚʝʨʦʷʪʥʦʩʪʠ ʈ = 0,99 ï ʦʪ ʘʤʘʭ   = 506 ʩʤ/ʩ2  ʜʦ ʘʤʘʭ   = 730 ʩʤ/ʩ2 .  

 

 

 
 

ʈʠʩ. 3. ɻʨʘʬʠʢʠ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʛ. ɸʥʜʠʞʘʥʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʭ ʩʚʷʟʠ 
ʣʦʢʘʣʴʥʦʡ ML ʠ ʤʦʤʝʥʪʥʦʡ MW ʤʘʛʥʠʪʫʜ (ʃʝʛʝʥʜʘ ï ʩʤ. ʨʠʩ. 2). 

 
Fig. 3: Plots of earthquakes recurrence in the vicinity of Andijan city at different forms of connection of local ML 

and moment MW magnitudes (Legend ï see fig. 2). 
 

ʇʨʠ ʵʪʦʤ ʥʘʠʤʝʥʴʰʠʝ ʦʮʝʥʢʠ ʦʧʘʩʥʦʩʪʠ ʧʦʣʫʯʘʣʠʩʴ ʧʨʠ ʢʦʥʚʝʨʪʘʮʠʠ ʧʦ [Edwards et al., 

2010], ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʧʨʦʝʢʪʝ ʋʌʋʋʉʈɹ ʧʦ ʫʢʨʝʧʣʝʥʠʶ ʬʠʥʘʥʩʦʚʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʫʩʢʦʨʝʥʠʶ ʩʥʠʞʝʥʠʷ ʨʠʩʢʘ ʙʝʜʩʪʚʠʡ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ (2021-2023), ʘ 

ʥʘʠʙʦʣʴʰʠʝ ï ʧʨʠ ʢʦʥʚʝʨʪʘʮʠʠ, ʧʨʝʜʣʦʞʝʥʥʦʡ ʚ ʨʘʙʦʪʝ [ʄʫʢʘʤʙʘʝʚ, ʄʠʭʘʡʣʦʚʘ, 2014]. 

 

ɺʓɺʆɼ   

 

ʆʩʥʦʚʥʦʡ ʚʳʚʦʜ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ ʧʝʨʝʭʦʜʝ ʦʪ ʣʦʢʘʣʴʥʦʡ 

ʤʘʛʥʠʪʫʜʳ ML, ʬʠʛʫʨʠʨʫʶʱʝʡ ʚ ʨʝʛʠʦʥʘʣʴʥʦʤ ʢʘʪʘʣʦʛʝ, ʢ ʤʦʤʝʥʪʥʦʡ ʤʘʛʥʠʪʫʜʝ MW, 

ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʦʮʝʥʦʢ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʚ ʠʥʞʝʥʝʨʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʦʡ ʬʦʨʤʫʣʳ ʧʝʨʝʭʦʜʘ, ʤʳ 

ʧʦʣʫʯʘʝʤ ʦʛʨʦʤʥʳʡ ʜʠʘʧʘʟʦʥ ʦʮʝʥʦʢ ʦʧʘʩʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʚʳʙʦʨ ʫʨʘʚʥʝʥʠʷ ʢʦʥʚʝʨʪʘʮʠʠ ʜʦʣʞʝʥ 

ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʤ. 
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ON THE CHOICE OF CONNECTIONôS EQUATION BETWEEN MOMENT AND LOCAL 

MAGNITUDES A T ESTIMATION OF SEISMIC HAZARD  

 

T.L.  Ibragimova 

 
Abstract. In order to study seismic hazard in engineering indicators of seismic effects it is necessary to 

have information about parameters of seismic sources expressed through moment magnitude MW. In the regional 

catalog of Uzbekistan the energy class of earthquakes K and local (Richter) magnitude ML are used as the main 

characteristics for classification of earthquakes by magnitude. The article analyzes various forms of relationship 

between local and moment magnitudes and shows that the resulting estimates of seismic hazard largely depend on 

the choice of equations linking these characteristics. 

Key words: seismic hazard, magnitude, energy class, earthquake recurrence, seismic potential.  

 

 

SEYSMIK XAVFNI B AHOLASHDA MOMENT VA MAHALLIY MAGNITUDALAR  

O'RTASIDAGI BOG'LIQLIK TENGLAMASINI TANLASH TO'G'RISIDA  

 

T.L.  Ibragimova 

 
Annotasiya. Seysmik ta'sirning muhandislik ko'rsatkichlarida seysmik xavfni o'rganish uchun seysmik 

manbalarning parametrlari to'g'risidagi ma'lumotlar, moment magnitudasi MW orqali ifodalanishi kerak. Oózbekiston 

hududiy katalogida zilzilalar energetik klassi K va mahalliy (Rixter) magnitudali ML uzoq vaqt davomida zilzilani 

magnitudasiga koóra tasniflashda asosiy xarakteristikalar sifatida qoóllanilgan. Maqolada mahalliy va moment 

magnitudasi kattaliklari o'rtasidagi bog'liqlikning turli shakllari tahlil qilingan va natijada seysmik xavfni baholash 

ko'p jihatdan ushbu xususiyatlarni bog'lovchi tenglamalarni tanlashga asoslanishi ko'rsatilgan. 

Kalit so'zlar:  seysmik xavf, magnituda, energiya klassi, zilzila chastotasi, seysmik potensial. 
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ɸʥʥʦʪʘʮʠʷ. ʆʮʝʥʢʠ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʧʘʨʘʤʝʪʨʦʚ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʦʮʝʥʢʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʩʝʡʩʤʦʘʢʪʠʚʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʟʘʚʠʩʷʪ ʦʪ ʚʳʙʦʨʘ ʢʘʪʘʣʦʛʘ, ʧʦ ʢʦʪʦʨʦʤʫ ʧʨʦʠʟʚʦʜʠʪʩʷ ʠʭ ʦʧʨʝʜʝʣʝʥʠʝ. ɺʘʞʥʝʡʰʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ, 

ʢʦʪʦʨʳʝ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʢ ʵʪʠʤ ʢʘʪʘʣʦʛʘʤ, ʷʚʣʷʶʪʩʷ ʫʥʠʬʠʢʘʮʠʷ ʰʢʘʣʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡ ʚʝʣʠʯʠʥʫ 

ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʩʦʙʳʪʠʷ, ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʩʨʦʢʦʚ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʨʘʟʣʠʯʥʦʛʦ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ï ʧʝʨʠʦʜʳ ʧʦʣʥʦʪʳ ʢʘʪʘʣʦʛʘ. ʇʨʠ ʦʮʝʥʢʝ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʩ 

ʚʳʩʦʢʦʡ ʢʘʪʝʛʦʨʠʝʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʩʝʡʩʤʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ, ʦʪʩʪʦʷʱʠʝ ʦʪ 

ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʫʥʢʪʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʜʦ 300 ʢʤ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʨʝʛʠʦʥʘʣʴʥʦʤ 

ʢʘʪʘʣʦʛʝ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ, ʤʦʞʝʪ ʙʳʪʴ ʥʝʜʦʩʪʘʪʦʯʥʦ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʩʚʝʜʝʥʠʷ ʦ 

ʨʝʛʠʦʥʘʣʴʥʦʤ ʢʘʪʘʣʦʛʝ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʋʟʙʝʢʠʩʪʘʥʘ ʠ ʥʝʢʦʪʦʨʳʭ ʢʘʪʘʣʦʛʘʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʎʝʥʪʨʘʣʴʥʦʡ 

ɸʟʠʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʪʘʣʦʛ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʤʘʛʥʠʪʫʜʘ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʢʣʘʩʩ, ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʩʪʴ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ. 

 

ɺʚʝʜʝʥʠʝ. ʀʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ 

ʥʘʯʘʣʠʩʴ ʩ ʦʪʢʨʳʪʠʷ ʚ 1901 ʛ. ʩʝʡʩʤʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ ʊʘʰʢʝʥʪ ʥʘ ʙʘʟʝ ʊʘʰʢʝʥʪʩʢʦʡ 

ʘʩʪʨʦʥʦʤʠʯʝʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ. ʇʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʜʠʥʘʤʠʢʠ ʠʟʤʝʥʝʥʠʷ ʩʝʪʠ 

ʩʝʡʩʤʦʤʝʪʨʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʩ ʤʦʤʝʥʪʘ ʝʝ ʦʩʥʦʚʘʥʠʷ ʧʦ ʩʝʡ ʜʝʥʴ, ʘ ʪʘʢʞʝ ʩʚʝʜʝʥʠʷ ʦ ʪʠʧʘʭ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʧʨʠʙʦʨʦʚ, ʠʩʧʦʣʴʟʦʚʘʚʰʠʭʩʷ ʚ ʨʘʟʣʠʯʥʳʝ ʛʦʜʳ, ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʨʘʙʦʪʘʭ [1-3]. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʨʝʩʧʫʙʣʠʢʝ ʬʫʥʢʮʠʦʥʠʨʫʪʁ ʩʚʳʰʝ 40 ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ, ʦʩʥʘʱʝʥʥʳʭ 

ʚʝʣʦʩʠʤʝʪʨʘʤʠ ʬʠʨʤʳ GURALP. 

ʈʝʛʠʦʥʘʣʴʥʳʡ ʢʘʪʘʣʦʛ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʋʟʙʝʢʠʩʪʘʥʘ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʥʝʤʫ ʪʝʨʨʠʪʦʨʠʡ 

ʥʘʯʘʣ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʚ ʩʝʨʝʜʠʥʝ 70-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʈʝʛʠʦʥʘʣʴʥʦʡ 

ʩʝʡʩʤʠʯʥʦʩʪʠ, ʩʦʟʜʘʥʥʦʡ ʥʘ ʙʘʟʝ ʊʘʰʢʝʥʪʩʢʦʡ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ. ʂʘʪʘʣʦʛ 

ʦʙʲʝʜʠʥʷʣ ʩʚʝʜʝʥʠʷ ʦʙ ʠʩʪʨʠʯʝʩʢʦʡ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʩʝʡʩʤʠʯʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ 

ʩʝʡʩʤʦʘʢʪʠʚʥʳʭ ʨʝʛʠʦʥʦʚ ʨʝʩʧʫʙʣʠʢʠ, ʢʦʪʦʨʳʝ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʩʦʙʠʨʘʣʠʩʴ ʩʝʡʩʤʦʣʦʛʘʤʠ 

ɽ.ʄ.ɹʫʪʦʚʩʢʦʡ, ɺ.ʀ.ʋʣʦʤʦʚʳʤ, ʉ.ʉ.ʉʝʡʜʫʟʦʚʦʡ, ʀ.ɹ.ʗʢʦʚʣʝʚʦʡ, ʄ.ɻ.ʌʣʝʥʦʚʦʡ ʠ ʜʨʫʛʠʤʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʝʨʚʦʡ ʚʝʨʩʠʠ ʵʣʝʢʪʨʦʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʝʡ ʚ ʝʜʠʥʦʤ 

ʬʦʨʤʘʪʝ ʩʚʝʜʝʥʠʷ ʦ ʧʨʦʠʟʦʰʝʜʰʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʷʭ, ʟʘʚʝʨʰʠʣʦʩʴ ʢ 1985 ʛ. ʉ ʵʪʦʛʦ ʚʨʝʤʝʥʠ ʵʪʘ 

ʙʘʟʘ ʨʝʛʫʣʷʨʥʦ ʧʦʧʦʣʥʷʣʘʩʴ ʜʘʥʥʳʤʠ ʦ ʧʨʦʠʩʭʦʜʷʱʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʷʭ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʣʘ ʩʥʘʯʘʣʘ 

ʂʦʤʧʣʝʢʩʥʘʷ ʦʧʳʪʥʦ-ʤʝʪʦʜʠʯʝʩʢʘʷ ʵʢʩʧʝʜʠʮʠʷ (ʂʆʄʕ) ʧʨʠ ʀʉ, ʘ ʚʧʦʩʣʝʜʩʪʚʠʠ ʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ 

ʎʝʥʪʨ ʩʝʡʩʤʦʧʨʦʛʥʦʩʪʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʠ ʄʏʉ ʈʋʟ.   

ʈʝʛʠʦʥʘʣʴʥʳʡ ʢʘʪʘʣʦʛ ʚʢʣʶʯʘʝʪ ʧʘʨʘʤʝʪʨʳ ʠʩʪʦʨʠʯʝʩʢʠʭ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ (20 000 ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ). ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʣʷ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʦ ʚʝʣʠʯʠʥʝ ʚ ʨʝʛʠʦʥʘʣʴʥʦʤ ʢʘʪʘʣʦʛʝ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ (ʜʦ 2003 ʛ.) 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʢʣʘʩʩ ʟʝʤʣʝʪʨʷʩʝʥʠʡ K, ʦʧʨʝʜʝʣʷʝʤʳʡ ʧʦ ʩʫʤʤʝ ʘʤʧʣʠʪʫʜ 

ʦʙʲʝʤʥʳʭ ʈ- ʠ S-ʚʦʣʥ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʢʦʨʦʪʢʦʧʝʨʠʦʜʥʦʡ ʘʧʧʘʨʘʪʫʨʦʡ [4, 5]. ʕʥʝʨʛʝʪʠʯʝʩʢʠʡ 

ʢʣʘʩʩ ʩʚʷʟʘʥ ʩ ʚʳʩʚʦʙʦʞʜʝʥʥʦʡ ʧʨʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷʭ ʩʝʡʩʤʠʯʝʩʢʦʡ ʵʥʝʨʛʠʝʡ ɽ ʟʘʚʠʩʠʤʦʩʪʴʶ K = 

lgE (ɼʞ). ʉʚʷʟʴ ʤʝʞʜʫ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʢʣʘʩʩʦʤ ʂ ʠ ʣʦʢʘʣʴʥʦʡ (ʈʠʭʪʝʨʦʚʩʢʦʡ) ʤʘʛʥʠʪʫʜʦʡ ML 

ʜʘʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝʤ ʊ.ɻ.ʈʘʫʪʠʘʥ ʜʣʷ ʉʨʝʜʥʝʡ ɸʟʠʠ: ʂ = 1,8ML + 4 [6, 7].  

ɼʦ 3 ʢʚʘʨʪʘʣʘ 2011 ʛ. ʚ ʨʝʛʠʦʥʘʣʴʥʦʤ ʢʘʪʘʣʦʛʝ ʋʟʙʝʢʠʩʪʘʥʘ ʧʨʠʚʦʜʠʣʩʷ ʪʦʣʴʢʦ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʢʣʘʩʩ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ʂʘʨʪʘ ʵʧʠʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ ʚ 

ʧʝʨʠʦʜ ʩ 1955 ʧʦ 2011 ʛ. ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 1.  
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ʈʠʩ. 1. ʂʘʨʪʘ ʵʧʠʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʧʝʨʠʦʜ ʩ 1955 ʧʦ 2011 ʛʛ. 

 
Fig. 1. The map of earthquakes epicenters period from 1955 to 2011 yy. 

 

ʇʨʠ ʦʮʝʥʢʝ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʩʪʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʨʘʟʣʠʯʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʚ 

ʨʝʛʠʦʥʘʣʴʥʦʤ ʢʘʪʘʣʦʛʝ ʟʘ ʵʪʦʪ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʤʳ ʦʧʠʨʘʣʠʩʴ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ [6], ʚ ʢʦʪʦʨʳʭ 

ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʦ ʩʝʪʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ, ʜʝʡʩʪʚʦʚʘʚʰʝʡ ʚ ʨʘʟʥʳʝ ʛʦʜʳ, ʠ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʨʠʙʦʨʦʚ ʥʘ ʢʘʞʜʦʡ ʠʟ ʵʪʠʭ ʩʪʘʥʮʠʡ, ʧʦʩʪʨʦʝʥʘ ʩʝʨʠʷ ʢʘʨʪ, ʧʦʢʘʟʳʚʘʶʱʠʭ 

ʠʟʦʣʠʥʠʠ ʥʠʞʥʝʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ [7] 

ʢʘʨʪʳ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʩʪʠ ʧʦʩʪʨʦʝʥʳ ʜʣʷ ʩʝʪʝʡ ʩʝʡʩʤʦʤʝʪʨʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ, 

ʜʝʡʩʪʚʦʚʘʚʰʠʭ ʚ 1930, 1940, 1950, 1955, 1965, 1975 ʠ 1985 ʛʛ. ʇʦʩʣʝ 1985 ʛ. ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ 

ʥʠʞʥʠʡ ʧʦʨʦʛ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʜʣʷ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʤʝʥʷʣʩʷ. ɺʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ 2000-ʭ ʛʦʜʦʚ, ʚ ʩʚʷʟʠ ʩ ʧʝʨʝʭʦʜʦʤ ʥʘ ʮʠʬʨʦʚʫʶ ʨʝʛʠʩʪʨʘʮʠʶ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʥʘʯʘʣʘʩʴ ʨʝʦʨʛʘʥʠʟʘʮʠʷ ʩʝʪʠ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʜʝʡʩʪʚʦʚʘʚʰʠʭ ʩʪʘʥʮʠʡ ʙʳʣʠ 

ʟʘʢʨʳʪʳ, ʘ ʨʷʜ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ ʫʩʪʘʥʦʚʣʝʥ ʥʘ ʥʦʚʳʭ ʤʝʩʪʘʭ. ɺ ʵʪʦʪ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʧʦ 

ʨʝʩʧʫʙʣʠʢʝ ʦʪʤʝʯʘʣʦʩʴ ʚʨʝʤʝʥʥʦʝ ʫʭʫʜʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʨʝʛʠʩʪʨʘʮʠʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ (ʧʝʨʠʦʜ 

ʘʜʘʧʪʘʮʠʠ ʢ ʮʠʬʨʦʚʦʡ ʩʝʡʩʤʦʤʝʪʨʠʠ), ʯʪʦ, ʙʝʟʫʩʣʦʚʥʦ, ʩʢʘʟʘʣʦʩʴ ʥʘ ʠʟʤʝʥʝʥʠʠ ʥʠʞʥʝʛʦ ʧʦʨʦʛʘ 

ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʩʪʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ɺ ʪʘʙʣ. 1 ʧʨʠʚʝʜʝʥʳ ʩʨʦʢʠ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʨʘʟʣʠʯʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʣʘʩʩʘ ʚ ʨʝʛʠʦʥʘʣʴʥʦʤ ʢʘʪʘʣʦʛʝ. ɼʘʥʥʳʝ ʧʦ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷʤ ʩ ʂ = 8,6-14,0 ʧʦʣʫʯʝʥʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦ ʢʘʨʪʘʤ, ʧʨʠʚʝʜʝʥʥʳʤ ʚ [8].  

 

 
ʊʘʙʣʠʮʘ 1 ʉʨʦʢʠ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʨʘʟʣʠʯʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 
ʫʨʦʚʥʷ 
 
Table 1 Timing of representative registration of earthquakes of different energy levels 
 

ʂ ɿʘʧʘʜʥʘ ̫ʯʘʩʪ ɹ ɺʦʩʪʦʯʥʘ ̫ʯʘʩʪ ɹ ɼʣʷ ʚʩʝʭ 

9 1985 1965 1985 

9,5 1975 1965 1975 
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10 1965 1955 1965 

10,5 1965 1955 1965 

11 1955 1950 1955 

11,5 1955 1950 1955 

12 1950 1940 1950 

12,5 1950 1940 1940 

13 1950 1940 1940 

13,5 1940 1940 1940 

14 1901 1901 1901 

15 1850 1850 1850 

16 1850 1850 1850 

17 1850 1850 1850 

 

ɼʣʷ ʙʦʣʝʝ ʩʪʘʨʰʠʭ ʢʣʘʩʩʦʚ ʂ = 15-17 ʤʳ ʦʙʦʟʥʘʯʠʣʠ ʥʠʞʥʠʡ ʩʨʦʢ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʡ 

ʨʝʛʠʩʪʨʘʮʠʠ 1850 ʛʦʜʦʤ, ʠʩʭʦʜʷ ʠʟ ʪʦʛʦ, ʯʪʦ ʩʦʪʨʷʩʝʥʠʷ, ʚʳʟʚʘʥʥʳʝ ʩʝʡʩʤʠʯʝʩʢʠʤʠ ʩʦʙʳʪʠʷʤʠ 

ʪʘʢʦʛʦ ʫʨʦʚʥʷ, ʥʝ ʤʦʛʣʠ ʦʩʪʘʪʴʩʷ ʥʝʟʘʤʝʯʝʥʥʳʤʠ ʚ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʙʝʟ ʧʨʦʧʫʩʢʦʚ ʚʥʝʩʝʥʳ ʚ ʢʘʪʘʣʦʛ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʦʜ ʨʝʜʘʢʮʠʝʡ ʅ.ɺ. ʐʝʙʘʣʠʥʘ [9], ʚ 

ʦʩʦʙʝʥʥʦʩʪʠ, ʝʩʣʠ ʦʥʠ ʧʨʦʠʩʭʦʜʠʣʠ ʚʙʣʠʟʠ ʪʘʢʠʭ ʢʫʣʴʪʫʨʥʳʭ ʮʝʥʪʨʦʚ ʨʝʩʧʫʙʣʠʢʠ, ʢʘʢ ʊʘʰʢʝʥʪ 

(ʟʝʤʣʝʪʨʷʩʝʥʠʷ 1868, 1886 ʛʛ.), ʠʣʠ ʉʘʤʘʨʢʘʥʜ (ʋʨʘʪʶʙʠʥʩʢʠʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 1897 ʛ.). ʀʥʪʝʨʚʘʣʳ 

ʚʨʝʤʝʥʠ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʨʘʟʣʠʯʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ 

ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ. 2.  

 

 
 

ʈʠʩ. 2. ɺʨʝʤʝʥʥʳʝ ʠʥʪʝʨʚʘʣʳ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʩʪʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʨʘʟʣʠʯʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ.  
 

Fig. 2. Time interval for different power level earthquakes. 
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ʅʘ ʨʠʩ. 3 ʧʨʠʚʝʜʝʥ ʛʨʘʬʠʢ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʨʘʟʣʠʯʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 

ʢʣʘʩʩʘ, ʧʦʩʪʨʦʝʥʥʳʡ ʧʦ ʜʘʥʥʳʤ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʢʘʪʘʣʦʛʘ ʩ ʫʯʝʪʦʤ ʩʨʦʢʦʚ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʡ 

ʨʝʛʠʩʪʨʘʮʠʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʨʘʟʣʠʯʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʣʘʩʩʦʚ. 

 

 
ʈʠʩ. 3. ɻʨʘʬʠʢʠ 
ʧʦʚʪʦʨʷʝʤʦʩʪʠ 
ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ 
ʧʦ ʨʝʛʠʦʥʘʣʴʥʦʤʫ 

ʢʘʪʘʣʦʛʫ, ʧʦʩʪʨʦʝʥʥʦʤʫ 
ʧʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤ ʩ ʂ = 
9-17 ʩ ʫʯʝʪʦʤ ʩʨʦʢʦʚ ʠʭ 
ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʡ 
ʨʝʛʠʩʪʨʘʮʠʠ. 

 
 

Fig. 3. Earthquake 
repeatability graphs had 

been constructed by 
earthquakes of different 

energy levels with ʂ = 9-17 
considering the periods of 

their representative 
registration. 

 

 

 

 

 

 

ɺ ʧʝʨʠʦʜ ʩ 1 ʦʢʪʷʙʨʷ 2011 ʛ. ʧʦ 31 ʤʘʨʪʘ 2016 ʛ. ʥʘʨʷʜʫ ʩ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʢʣʘʩʩʦʤ ʂ ʚ 

ʨʝʛʠʦʥʘʣʴʥʦʤ ʢʘʪʘʣʦʛʝ ʧʨʠʚʝʜʝʥʳ ʦʧʨʝʜʝʣʝʥʠʷ ʤʘʛʥʠʪʫʜʳ ML, ʘ ʩ 1 ʘʧʨʝʣʷ 2016 ʛ. ʫʢʘʟʳʚʘʣʘʩʴ 

ʪʦʣʴʢʦ ʤʘʛʥʠʪʫʜʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ML.  

ʇʦ ʫʢʘʟʫ ʇʨʝʟʠʜʝʥʪʘ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʦʪ 1 ʠʶʥʷ 2017 ʛ. ˉ ʋʇ-5066 çʆ ʤʝʨʘʭ ʧʦ 

ʢʦʨʝʥʥʦʤʫ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠ ʣʠʢʚʠʜʘʮʠʠ ʯʨʝʟʚʳʯʘʡʥʳʭ 

ʩʠʪʫʘʮʠʡè ʩʝʡʩʤʠʯʝʩʢʠʝ ʠ ʩʝʡʩʤʦʧʨʦʛʥʦʩʪʠʯʝʩʢʠʝ ʩʪʘʥʮʠʠ ʧʝʨʝʜʘʥʳ ʚ ʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʎʝʥʪʨ 

ʩʝʡʩʤʦʧʨʦʛʥʦʩʪʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ (ʈʎʉʄ) ʧʨʠ ʄʏʉ ʈʋʟ. ɿʘ ʧʝʨʠʦʜ 2017-2019 ʛʛ. ʧʨʠ 

ʨʝʛʠʩʪʨʘʮʠʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʈʎʉʄ ʧʨʦʚʦʜʠʣʦʩʴ ʦʧʨʝʜʝʣʝʥʠʝ ʤʘʛʥʠʪʫʜʳ Mb, ʘ ʩ 2019 ʛ. ʧʦ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʢʘʞʜʦʛʦ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʩʦʙʳʪʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ ʤʘʛʥʠʪʫʜʳ Mb ʠ ML. ʂʘʨʪʘ 

ʵʧʠʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

ʋʟʙʝʢʠʩʪʘʥʘ ʟʘ ʠʩʪʦʨʠʯʝʩʢʠʡ 

ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʡ ʧʝʨʠʦʜ 

ʥʘʙʣʶʜʝʥʠʡ (ʜʦ 1 ʷʥʚʘʨʷ 

2023 ʛ.) ʧʨʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʦ ʤʘʛʥʠʪʫʜʝ 

ML ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 4. 

 
ʈʠʩ. 4. ʂʘʨʪʘ ʵʧʠʮʝʥʪʨʦʚ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʋʟʙʝʢʠʩʪʘʥʘ ʧʦ 
ʨʝʛʠʦʥʘʣʴʥʦʤʫ ʢʘʪʘʣʦʛʫ ʟʘ 

ʠʩʪʦʨʠʯʝʩʢʠʡ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʡ 
ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ (ʜʦ 1 ʷʥʚʘʨʷ 

2023 ʛ.). 
 

Fig. 4. The map of earthquake 
epicenters in Uzbekistan according 

to the regional catalog for the 
historical and instrumental 

observation period (until January 1, 
2023). 
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ʇʦʤʠʤʦ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʢʘʪʘʣʦʛʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʫʯʘʩʪʠʷ ʩʦʪʨʫʜʥʠʢʦʚ ʀʥʩʪʠʪʫʪʘ ʩʝʡʩʤʦʣʦʛʠʠ ɸʅ ʈʋʟ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʨʦʝʢʪʘʭ, ʚ ʀʥʩʪʠʪʫʪʝ 

ʠʤʝʁʪʩʷ ʥʝʩʢʦʣʴʢʦ ʢʘʪʘʣʦʛʦʚ, ʦʭʚʘʪʳʚʘʶʱʠʭ ʚʩʶ ʪʝʨʨʠʪʦʨʠʶ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ. ʆʩʪʘʥʦʚʠʤʩʷ 

ʥʘ ʥʠʭ ʥʝʩʢʦʣʴʢʦ ʧʦʜʨʦʙʥʝʝ.  

ʂʘʪʘʣʦʛ CASRI-EMCA [10, 11] ʨʘʟʨʘʙʦʪʘʥ ʚ ʧʨʦʮʝʩʩʝ ʨʝʘʣʠʟʘʮʠʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʧʨʦʝʢʪʘ 

EMCA ʧʦ ʦʮʝʥʢʝ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ, ʷʚʣʷʶʱʝʛʦʩʷ ʯʘʩʪʴʶ 

ʛʣʦʙʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ GEM. ʂʘʪʘʣʦʛ CASRI-EMCA ʚʢʣʶʯʘʝʪ ʧʘʨʘʤʝʪʨʳ ʠʩʪʦʨʠʯʝʩʢʠʭ ʠ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʜʦ 2017 ʛ. ʚʢʣʶʯʠʪʝʣʴʥʦ ï 55 228 ʩʦʙʳʪʠʡ. ʂʘʪʘʣʦʛ 

ʛʘʨʤʦʥʠʟʠʨʦʚʘʥ ʧʦ ʤʘʛʥʠʪʫʜʝ Mw. ɺ [12] ʠʩʩʣʝʜʦʚʘʥʳ ʛʦʜʳ ʧʦʣʥʦʪʳ ʢʘʪʘʣʦʛʘ CASRI-EMCA ʠ 

ʦʧʨʝʜʝʣʝʥʦ ʨʝʛʠʦʥʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʫʛʣʘ ʥʘʢʣʦʥʘ ʛʨʘʬʠʢʘ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ b = 1,105 (ʧʘʨʘʤʝʪʨ b ʚ ʟʘʚʠʩʠʤʦʩʪʠ ɻʫʪʪʝʥʙʝʨʛʘ-ʈʠʭʪʝʨʘ). ʇʝʨʠʦʜʳ ʧʦʣʥʦʪʳ 

ʢʘʪʘʣʦʛʘ CASRI-EMCA, ʩʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʵʪʠʭ ʘʚʪʦʨʦʚ, ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 2 [12]. ʂʘʨʪʘ 

ʵʧʠʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ ʧʦ ʢʘʪʘʣʦʛʫ CASRI-EMCA ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 5. 

 
ʈʠʩ. 5. ʂʘʨʪʘ ʵʧʠʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʋʟʙʝʢʠʩʪʘʥʘ ʧʦ ʢʘʪʘʣʦʛʫ CASRI-EMCA. 

 
Fig. 5. The map of earthquake epicenters in Uzbekistan according to the CASRI-EMCA catalog.  

 

ʊʘʙʣʠʮʘ 2  
ʇʝʨʠʦʜʳ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʨʘʟʣʠʯʥʦʛʦ ʤʘʛʥʠʪʫʜʥʦʛʦ ʫʨʦʚʥʷ ʧʦ 

ʢʘʪʘʣʦʛʫ CASRI-EMCA 
Table 2 
Periods of representative registration of earthquakes of various magnitudes according to  

the CASRI-EMCA catalog 
 

ʄʘʛʥʠʪʫʜʘ, Mw ʇʝʨʠʦʜ ʧʦʣʥʦʪʳ ʢʘʪʘʣʦʛʘ, ʛʦʜʘ ʅʘʯʘʣʦ ʧʝʨʠʦʜʘ, ʛʦʜ 

3,2-4,4 6 2010 

4,5 15 2001 

4,6 54 1982 

4,7 56 1960 

5,0 56 1960 

5,5 92 1924 

6,0 96 1920 

6,5 136 1880 

7,0 146 1870 

8,2 146 1870 

 

ʂʘʪʘʣʦʛ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʚ ʧʨʦʮʝʩʩʝ ʨʝʘʣʠʟʘʮʠʠ 

ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʧʨʦʝʢʪʘ çɽʜʠʥʘʷ ʨʝʛʠʦʥʘʣʴʥʘʷ ʦʮʝʥʢʘ ʨʠʩʢʘ ʜʣʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠ ʥʘʚʦʜʥʝʥʠʡ ʠ 
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ʘʥʘʣʠʟʘ ʩʮʝʥʘʨʠʝʚ ʦʪʜʝʣʴʥʳʭ ʦʧʦʣʟʥʝʡ ʚ ʮʝʣʷʭ ʫʢʨʝʧʣʝʥʠʷ ʬʠʥʘʥʩʦʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʫʩʢʦʨʝʥʠʷ 

ʪʝʤʧʦʚ ʩʥʠʞʝʥʠʷ ʨʠʩʢʘ ʙʝʜʩʪʚʠʡ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠè, ʬʠʥʘʥʩʠʨʫʝʤʦʛʦ ɺʩʝʤʠʨʥʳʤ ɹʘʥʢʦʤ 

(2021-2023 ʛʛ.), ʩʦʜʝʨʞʠʪ 55 684 ʩʦʙʳʪʠʡ [13]. ɺ ʥʝʤ ʦʪʨʘʞʝʥʘ ʠʥʬʦʨʤʘʮʠ ̫ʦʙ ʠʩʪʦʨʠʯʝʩʢʠʭ ʠ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʷʭ ʜʦ 2020 ʛ. ʂʘʢ ʠ ʢʘʪʘʣʦʛ CASRI-EMCA, ʢʘʪʘʣʦʛ, 

ʩʦʟʜʘʥʥʳʡ ʚ ʧʨʦʮʝʩʩʝ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ, ʛʘʨʤʦʥʠʟʠʨʦʚʘʥ ʧʦ ʤʘʛʥʠʪʫʜʝ Mw. ɺ [13] 

ʧʨʠʚʦʜʷʪʩʷ ʧʝʨʠʦʜʳ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʦ ʜʘʥʥʦʤʫ ʢʘʪʘʣʦʛʫ (ʪʘʙʣ. 3). 

ʂʘʨʪʘ ʵʧʠʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ ʧʦ ʢʘʪʘʣʦʛʫ ɺʩʝʤʠʨʥʦʛʦ ɹʘʥʢʘ ʧʦʢʘʟʘʥʘ 

ʥʘ ʨʠʩ. 6. 
ʊʘʙʣʠʮʘ 3  
ʇʝʨʠʦʜʳ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʨʘʟʣʠʯʥʳʭ ʤʘʛʥʠʪʫʜ ʧʦ ʢʘʪʘʣʦʛʫ ɺʩʝʤʠʨʥʦʛʦ 

ɹʘʥʢʘ 

 

Table 3 
Periods of representative registration of earthquakes of various magnitudes according to the World Bank 

catalog 

 

ʄʘʛʥʠʪʫʜʘ ʐʘʛ ʤʘʛʥʠʪʫʜ ɻʦʜ ʥʘʯʘʣʘ ɻʦʜ ʦʢʦʥʯʘʥʠʷ 

4,50 0,25 1980 2020 

4,75 0,25 1960 2020 

5,00 0,50 1930 2020 

5,50 0,50 1910 2020 

6,00 1,00 1900 2020 

7,00 1,00 1850 2020 

 

 

 
ʈʠʩ. 6. ʂʘʨʪʘ ʵʧʠʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʋʟʙʝʢʠʩʪʘʥʘ ʧʦ ʢʘʪʘʣʦʛʫ ɺʩʝʤʠʨʥʦʛʦ ɹʘʥʢʘ. 

 
Fig. 6. The map of earthquake epicenters in Uzbekistan according to the World Bank catalog. 
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ʇʦʤʠʤʦ ʢʘʪʘʣʦʛʦʚ, ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ, ʚ ʦʙʱʝʤ ʜʦʩʪʫʧʝ ʠʤʝʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʢʘʪʘʣʦʛʠ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʤʠʨʦʚʳʭ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʭ ɸʛʝʥʪʩʪʚ, ʢʦʪʦʨʳʝ ʦʭʚʘʪʳʚʘʶʪ ʪʝʨʨʠʪʦʨʠʶ 

ʋʟʙʝʢʠʩʪʘʥʘ: 

 Å ʢʘʪʘʣʦʛ ʩʝʪʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ ISC (International Seismological Centre) M Ó 4,5 ʦʪ 1901 ʜʦ 

2023 ʛʛ. [14]; 

 Å ʢʘʪʘʣʦʛ EMSC (European-Mediterranean Seismological Centre) M Ó 4,5 ʩ 2004 ʜʦ 2023 ʛ. [15]; 

 Å ʢʘʪʘʣʦʛ USGS (United States Geological Survey) M Ó 2,7 ʩ 1901 ʧʦ 2023 ʛʛ. [16]. 

ʇʨʠʚʝʜʝʥʠʝ ʨʘʟʣʠʯʥʳʝ ʪʠʧʦʚ ʤʘʛʥʠʪʫʜ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʵʪʠʭ ʢʘʪʘʣʦʛʘʭ, ʢ ʝʜʠʥʦʡ 

ʤʘʛʥʠʪʫʜʝ, ʘ ʪʘʢʞʝ ʦʮʝʥʢʘ ʩʨʦʢʦʚ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʨʘʟʣʠʯʥʦʛʦ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʧʦ ʵʪʠʤ ʢʘʪʘʣʦʛʘʤ ʚʳʭʦʜʠʪ ʟʘ ʨʘʤʢʠ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʦʮʝʥʢʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ ʠ ʨʘʙʦʪ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʠʤʝʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʢʘʪʘʣʦʛʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʵʪʠ ʜʘʥʥʳʝ ʥʝ ʚʩʝʛʜʘ ʩʦʛʣʘʩʫʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ. ʉʦʟʜʘʥʠʝ ʥʘ ʙʘʟʝ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʝʜʠʥʦʛʦ ʢʘʪʘʣʦʛʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʥʝʧʨʦʩʪʦʡ ʟʘʜʘʯʝʡ. ʆʥʘ 

ʜʦʣʞʥʘ ʚʢʣʶʯʘʪʴ ʫʪʦʯʥʝʥʠʝ ʢʦʦʨʜʠʥʘʪ ʧʨʦʠʟʦʰʝʜʰʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ (ʩ ʚʦʟʤʦʞʥʳʤ ʦʙʨʘʱʝʥʠʝʤ 

ʢ ʧʝʨʚʠʯʥʳʤ ʠʩʪʦʯʥʠʢʘʤ ʠʥʬʦʨʤʘʮʠʠ, ʪ. ʝ. ʟʘʧʠʩʷʤ ʟʝʤʣʝʪʨʷʩʝʥʠʡ), ʧʦʩʪʨʦʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʝʡ, 

ʩʚʷʟʳʚʘʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʤʘʛʥʠʪʫʜ, ʠʩʧʦʣʴʟʦʚʘʚʰʠʭʩʷ ʚ ʨʘʟʥʳʝ ʛʦʜʳ, ʦʮʝʥʢʫ 

ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʩʪʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ ʠ ʪ. ʜ.  
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ɶɿɹɽʂʀʉʊʆʅ ɺɸ ʄɸʈʂɸɿʀʁ ʆʉʀɪ ɿʀʃɿʀʃɸʃɸʈ  

ʂɸʊɸʃʆɻʀʅʀʅɻ ɿɸʄʆʅɸɺʀʁ ʍʆʃɸʊʀ 

 
ʄ.ɸ. ʄʠʨʟʘʝʚ 

 

ɸʥʥʦʪʘʮʠʷ. ʉʝʡʩʤʘʬʘʦʣ ״ʫʜʫʜʣʘʨʥʠ ʩʝʡʩʤʠʢ ʭʘʚʬʠʥʠ ʙʘ״ʦʣʘʰʜʘ ʢʝʥʛ ʬʦʡʜʘʣʘʥʠʣʘʜʠʛʘʥ ʩʝʡʩʤʠʢ 

ʧʦʪʝʥʮʠʘʣ ʚʘ ʟʠʣʟʠʣʘ ץʘʪʘʨʠʣʠʰ ʜʘʚʨʠʥʠ ʙʘ״ʦʣʘʰʜʘ ʬʦʡʜʘʣʘʥʠʣʘʸʪʛʘʥ ʢʘʪʘʣʦʛ ʤʫ״ʠʤ ʘʭʘʤʠʷʪʛʘ ʵʛʘ. 

ɿʠʣʟʠʣʘ ʧʘʨʘʤʝʪʨʣʘʨʠ ʙʠʨ ʭʠʣ ʪʘʨʪʠʙʜʘ ʚʘ ʪʘʣʘʙʣʘʨ ʘʩʦʩʠʜʘ ʘʥʠץʣʘʥʛʘʥ, ʪʫʨʣʠ ʢʘʪʪʘʣʠʢʜʘʛʠ 

ʟʠʣʟʠʣʘʣʘʨʥʠʥʛ ʫʟʣʫʢʩʠʟ ץʘʡʜ ʵʪʠʰ ʜʘʚʨʣʘʨʠ ʙʘ״ʦʣʘʥʛʘʥ ʟʠʣʟʠʣʘʣʘʨ ʢʘʪʘʣʦʛʠʥʠʥʛ ʘʩʦʩʠʡ ʪʘʣʘʙʣʘʨʠʛʘ 

ʢʠʨʘʜʠ. ɶʪʘ ʤʫ״ʠʤ ʦʙʲʝʢʪʣʘʨʥʠʥʛ ʩʝʡʩʤʠʢ ʭʘʚʬʠ ʙʘ״ʦʣʘʥʸʪʛʘʥʜʘ 300 ʢʤ ʨʘʜʠʫʩʜʘʛʠ ʟʠʣʟʠʣʘʣʘʨ ʪʘ״ʣʠʣ 

 ʦʣʘʜʘ ɶʟʙʝʢʠʩʪʦʥʥʠʥʛץʦʣʠʰʠ ʤʫʤʢʠʥ. ʋʰʙʫ ʤʘץ ʫʜʫʜʠʡ ʢʘʪʘʣʦʛʣʘʨ ʝʪʘʨʣʠ ʙ˄ʤʘʡ״ ʠʣʠʥʘʜʠ. ʐʫ ʩʘʙʘʙʜʘʥץ

 ʣʠʣ״ʠʨʛʠ ʡʠʣʣʘʨʜʘ ʷʨʘʪʠʣʛʘʥ ʙʘʲʟʠ ʄʘʨʢʘʟʠʡ ʆʩʠʸ ʟʠʣʟʠʣʘʣʘʨ ʢʘʪʘʣʦʛʣʘʨʠ ʪʘ״ʫʜʫʜʠʡ ʢʘʪʘʣʦʛʠ ʚʘ ʦ״

 .ʠʣʠʥʛʘʥץ

ʂʘʣʠʪ ʩ˄ʟʣʘʨ: ʟʠʣʟʠʣʘ ʢʘʪʘʣʦʛʠ, ʤʘʛʥʠʪʫʜʘ, ʵʥʝʨʛʝʪʠʢ ʩʠʥʬ, ʟʠʣʟʠʣʘʥʠʥʛ ʫʟʣʫʢʩʠʟ ʬʘʡʜ ʵʪʠʰ 

ʜʘʚʨʠ. 

 

 

MODERN CONDITION OF THE EARTHQUAKE CATALOG  

IN UZBEKISTAN AND CENTRAL ASIA  

 

M.A.  Mirzaev 

 

Abstract. Estimates of seismic potential and earthquake recurrence parameters, necessary for assessing the 

seismic hazard of seismically active territories, largely depend on the choice of the catalog from which they are 

determined. The most important requirements for these catalogs are the unification of the scale characterizing the 

magnitude of the seismic event and the determination of the timing of representative registration of earthquakes of 

different energy levels - periods of catalog completeness. When assessing the seismic hazard of objects with a high 

category of responsibility, it is necessary to take into account seismic events located at distances of up to 300 km 

from the point under study. In this case, the data contained in the regional catalog of earthquakes in the territory of 

Uzbekistan may be insufficient. The article provides information about the regional catalog of earthquakes in 

Uzbekistan and some catalogs of earthquakes in Central Asia that have been developed in recent years. 

Key words: earthquake catalogue, magnitude, ʢʘʪʘʣʦʛ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʤʘʛʥʠʪʫʜʘ, energy class, 

representativeness of earthquakes. 
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ɸʥʥʦʪʘʮʠʷ. ʇʨʠʚʦʜʠʪʩʷ ʭʨʦʥʠʢʘ ʧʨʦʙʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʠʣʴʥʝʡʰʝʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʚʙʣʠʟʠ 
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ʤʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʠʭ ʩʪʘʥʮʠʷʭ ʌʝʨʛʘʥʩʢʦʛʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʣʠʛʦʥʘ ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʮʝʥʪʨʘ 

ʩʝʡʩʤʦʧʨʦʛʥʦʩʪʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ (ʈʎʉʄ) ʄʏʉ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʧʨʦʷʚʠʣʠʩʴ 

ʧʨʠʤʝʨʥʦ ʦʜʥʦʪʠʧʥʳʝ ʙʫʭʪʦʦʙʨʘʟʥʳʝ ʧʨʝʜʚʝʩʪʥʠʢʦʚʳʝ ʘʥʦʤʘʣʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʥʮʠʡ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʇʨʠʪʘʰʢʝʥʪʩʢʦʤ ʨʘʡʦʥʝ (ʦʙʩʝʨʚʘʪʦʨʠʷ ʗʥʛʠʙʘʟʘʨ ʠ ʩʪ. ʅʘʟʘʨʙʝʢ) (ʨʠʩ. 1). ɺʦ 

ʚʩʝʭ ʩʪʘʥʮʠʷʭ ʠʟʤʝʥʝʥʠʷ ʧʦʣʷ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʚʳʩʦʢʦʪʦʯʥʳʤʠ (Ñ0,1 ʥʊʣ) ʧʨʦʪʦʥʥʳʤʠ 

ʤʘʛʥʠʪʦʤʝʪʨʘʤʠ (GSM-19ʊ, ʂʘʥʘʜʘ), ʨʘʙʦʪʘʶʱʠʤʠ ʩ ʯʘʩʪʦʪʦʡ ʦʧʨʦʩʘ 1 ʟʘʤʝʨ/10 ʤʠʥʫʪ, 

ʢʨʫʛʣʦʩʫʪʦʯʥʦ. ɿʘ 45-ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ ʨʘʟʥʦʩʪʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 

(æʊ) ʠ ʨʘʥʴʰʝ ʦʪʤʝʯʘʣʠʩʴ ʩʣʫʯʘʠ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʝʜʚʝʩʪʥʠʢʦʚʳʭ ʘʥʦʤʘʣʠʡ, ʧʨʦʷʚʠʚʰʠʝʩʷ 

ʩʠʥʭʨʦʥʥʦ ʥʘ 2-3 ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʩʪʘʥʮʠʷʭ [ɸʙʜʫʣʣʘʙʝʢʦʚ, 1989; ʄʫʤʠʥʦʚ, 2012]. ɺ ʥʘʩʪʦʷʱʝʤ 

ʩʣʫʯʘʝ ʦʜʥʦʪʠʧʥʳʝ ʘʥʦʤʘʣʠʠ ʩ ʜʣʠʪʝʣʴʥʦʩʪʴʶ 200-270 ʩʫʪʦʢ ʥʘʙʣʶʜʘʣʠʩʴ ʥʘ ʚʩʝʭ ʯʝʪʳʨʝʭ 

ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʩʪʘʥʮʠʷʭ ʌʝʨʛʘʥʩʢʦʛʦ ʧʦʣʠʛʦʥʘ ï ʏʘʨʪʘʢ, ɸʥʜʠʞʘʥ, ʏʠʤʠʦʥ ʠ ʐʘʭʠʤʘʨʜʘʥ. ɺ 

ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʦʤ ʠ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʷʭ ʦʥʠ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʟʥʘʯʠʤʦ 

ʦʪʣʠʯʘʶʠɦʭʩʷ ʫʩʣʦʚʠʷʭ [ʀʙʨʘʛʠʤʦʚ, 1970]. ʅʘʧʨʠʤʝʨ: ʩʪʘʥʮʠʠ ʏʘʨʪʘʢ ʠ ʐʘʭʠʤʘʨʜʘʥ 

ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʩʝʚʝʨʥʦʤ ʠ ʶʞʥʦʤ ʙʦʨʪʘʭ ʌʝʨʛʘʥʩʢʦʡ ʚʧʘʜʠʥʳ, ʥʘʜ ʤʘʛʤʘʪʠʯʝʩʢʠʤ ʦʩʥʦʚʘʥʠʝʤ  
 

ʈʠʩ. 1. ʉʭʝʤʘ 
ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʤʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʠʭ 
ʩʪʘʥʮʠʡ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʚ 
2023 ʛ. 1 ï ʩʪʘʮʠʦʥʘʨʥʳʝ 
ʤʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʠʝ ʩʪʘʥ-
ʮʠʠ GSM-19T; 2 ï ʛʨʘʥʠʮʘ 
ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ; 3 ï 

ʛʨʘʥʠʮʳ ʦʙʣʘʩʪʝʡ. 
 
Fig 1. Scheme of the location 
of magnetometric stations in 

Uzbekistan in 2023.  
1 ï stationary magnetometric 

stations -GSM-19T; 2 ï border 
of the Republic of Uzbekistan; 

3 ï domain boundaries. 

 

 

 

 

 

ʜʦʤʝʟʦʟʦʡʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ [ʀʙʨʘʛʠʤʦʚ, 1970] ʠ ʠʤʝʶʪ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʝʨʚʘʷ ï ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʟʥʘʯʠʤʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤ, ʧʨʦʠʩʭʦʜʷʱʠʤ ʚ ʉʝʚʝʨʦ-ʌʝʨʛʘʥʩʢʦʡ ʩʝʡʩʤʦʛʝʥʥʦʡ 

ʟʦʥʝ, ʠ ʚʪʦʨʘʷ ï ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʟʦʥʝ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʂʫʤʙʝʣʴ-ʇʘʤʠʨʩʢʦʛʦ 
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20 

ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʦʛʦ ʣʠʥʝʘʤʝʥʪʘ [ʗʢʫʙʦʚ ʠ ʜʨ., 1962]. ʊʨʝʪʴ̫  ʩʪʘʥʮʠʷ ï ɸʥʜʠʞʘʥ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ 

ʥʘʜ 8-10-ʢʠʣʦʤʝʪʨʦʚʳʤ ʦʩʘʜʦʯʥʳʤ ʯʝʭʣʦʤ ʜʦʣʠʥʳ, ʠʤʝʝʪ ʥʝʦʧʨʝʜʝʣʝʥʥʫʶ ʦʩʦʙʝʥʥʦʩʪʴ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤ ʌʝʨʛʘʥʩʢʦʛʦ ʧʦʣʠʛʦʥʘ (ʠʥʦʛʜʘ ʦʪʤʝʯʘʶʪʩʷ ʧʨʝʜʚʝʩʪʥʠʢʠ, 

ʠʥʦʛʜʘ ʥʝʪ, ʠʥʦʛʜʘ ʧʨʝʜʚʝʩʪʥʠʢʦʚʳʝ ʘʥʦʤʘʣʠʠ ʦʢʘʟʳʚʘʶʪʩʷ ʣʦʞʥʳʤʠ). ʉʪʘʥʮʠʷ ʏʠʤʠʦʥ ï ʩʘʤʘʷ 

ʥʘ ʩʝʛʦʜʷʰʥʳʡ ʜʝʥʴ ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʘʷ ʩʨʝʜʠ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ ʋʟʙʝʢʠʩʪʘʥʘ 

[ʄʫʤʠʥʦʚ ʠ ʜʨ., 2023], ʠʤʝʝʪ ʧʦʚʳʰʝʥʥʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ (9,4% ʜʣʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʄ = 4,5-5,0; 

57,1% ï ʜʣʷ ʄ = 5,1-5,5 ʠ 100% ï ʜʣʷ ʄ Ó 5,6) ï ʪʦʣʴʢʦ ʥʘ ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ 

ʧʨʝʜʝʣʘʭ ʖʞʥʦ-ʊʷʥʴ-ʐʘʥɹʩʢʦʛʦ ʙʣʦʢʘ II ʨʘʥʛʘ [ɸʪʘʙʝʢʦʚ ʠ ʜʨ., 2022]. ʆʥʘ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʶʞʥʦʤ 

ʙʦʨʪʫ ʚʧʘʜʠʥr, ʚ ʩʣʘʙʦʤʘʛʥʠʪʥʦʤ ʧʦʣʝ, ʚ ʨʘʡʦʥʝ ʧʝʨʝʩʝʯʝʥʠʷ ʪʨʝʭ ʩʝʡʩʤʦʘʢʪʠʚʥʭr ʨʘʟʣʦʤʦʚ 

(ʖʞʥʦ-ʌʝʨʛʘʥʩʢʘʷ ʬʣʝʢʩʫʨʥʦ-ʨʘʟʨʳʚʥʘʷ ʟʦʥʘ, ʖʞʥʦ-ʌʝʨʛʘʥʩʢʠʡ ʛʣʫʙʠʥʥʳʡ ʨʘʟʣʦʤ ʠ ʂʫʤʙʝʣʴ-

ʇʘʤʠʨʩʢʠʡ ʣʠʥʝʘʤʝʥʪ). ɿʜʝʩʴ ʧʨʦʭʦʜʠʪ ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʯʘʩʪʦʢ ʖʞʥʦ-ʊʷʥʴ-ʐʘʥɹʩʢʦʡ 

ʨʝʛʠʦʥʘʣʴʥʦʡ ʘʥʦʤʘʣʠʠ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ [ʄʫʤʠʥʦʚ ʠ ʜʨ., 1986]. 

 ʆʧʦʨʥʳʝ ʩʪʘʥʮʠʠ ʅʘʟʘʨʙʝʢ ʠ ʗʥʛʠʙʘʟʘʨ ʚ ʧʝʨʠʦʜ ʘʥʦʤʘʣʴʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ʥʘ ʩʪʘʥʮʠʷʭ 

ʌʝʨʛʘʥʩʢʦʛʦ ʧʦʣʠʛʦʥʘ ʨʘʙʦʪʘʣʠ ʠʜʝʥʪʠʯʥʦ, ʚ ʧʨʝʜʝʣʘʭ ʫʨʦʚʥʷ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʦʛʨʝʰʥʦʩʪʝʡ (ůʩʨ = 

Ñ0,35 ʥʊʣ) ʀʟ ʚʳʰʝʧʨʠʚʝʜʝʥʥʦʛʦ ʣʝʛʢʦ ʦʧʨʝʜʝʣʠʪʴ ʨʘʟʥʦʦʙʨʘʟʠʝ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ 

ʨʘʡʦʥʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʯʝʪʳʨyʭ ʨʷʜʦʚʳʭ ʠ ʦʜʥʦʡ ʦʧʦʨʥʦʡ ʩʪʘʥʮʠʠ (ʅʘʟʘʨʙʝʢ) ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʠʭ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤ. ʇʨʦʷʚʠʚʠhʝʩʷ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ 2022 ʛ. ʩʠʥʭʨʦʥʥʳʝ 

ʘʥʦʤʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʝʩʪʝʩʪʚʝʥʥʦ, ʚʳʟʚʘʣʠ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʢ ʥʠʤ. ʇʝʨʚʳʝ ʪʨʝʚʦʞʥʝr ʩʠʛʥʘʣ r

ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʙʳʣʠ ʦʙʲʷʚʣʝʥʳ ʝʱʝ ʚ ʢʦʥʮʝ ʦʢʪʷʙʨʷ 2022 ʛ. 

(ʇʨʦʪʦʢʦʣ ʇʨʦʛʥʦʟʥʦʡ ʢʦʤʠʩʩʠʠ ˉ 43 ʦʪ 27.10.2022 ʛ.), ʢʦʛʜʘ ʪʨʝʥʜʦʚʳʝ ʧʦʚʳʰʝʥʠʷ ʬʦʥʦʚʦʛʦ 

ʫʨʦʚʥʷ ʬʣʫʢʪʫʘʮʠʠ æʊ ʧʨʝʚʳʰʘʣ ʫʨʦʚʝʥʴ 2ůʩʨ, ʯʪʦ ʩʯʠʪʘʝʪʩʷ ʘʥʦʤʘʣʴʥʳʤ ʧʨʦʷʚʣʝʥʠʝʤ 

ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ æʊ. ʇʦʩʣʝ ʩʤʝʥʳ ʘʥʦʤʘʣʴʥʦʛʦ ʭʦʜʘ, ʯʪʦ ʝʱʝ ʠʤʝʥʫʝʪʩ̫  ʢʘʢ ñʢʨʠʪʠʯʝʩʢʘʷ 

ʩʠʪʫʘʮʠʷò, ʧʦʟʚʦʣʷʶʱʝʡ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʦʮʝʥʠʪʴ ʧʦʣʥʫʶ ʜʣʠʪʝʣʴʥʦʩʪʴ ʘʥʦʤʘʣʴʥʦʛʦ ʧʨʦʷʚʣʝʥʠʷ  
 

 
ʈʠʩ. 2. ʂʦʧʠʷ ʩʭʝʤʳ 

ʧʨʦʛʥʦʟʥʦʛʦ ʟʘʢʣʶʯʝʥʠʷ ʦʪ 
10.02.2023 ʛ. ʠ ʬʘʢʪʠʯʝʩʢʠʡ 
ʵʧʠʮʝʥʪʨ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 
23.02.2023 ʛ. ʩ ʄ = 6,8. 

 
Fig. 2 Copy of the scheme of 

the predictive conclusion 
dated February 10, 2023 and 
the actual epicenter of the 

earthquake on February 23, 
2023 with M = 6,8. 

 

 

 

 

 

 

 

 

(ʩʪʘʪʠʩʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʝʨʠʦʜ ʧʦʚʳʰʝʥʠʷ ʘʥʦʤʘʣʠʠ ʨʘʚʥʷʝʪʩʷ 

ʧʝʨʠʦʜʫ ʝʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʜʦ ʥʦʨʤʘʣʴʥʦʛʦ ʬʦʥʦʚʦʛʦ ʫʨʦʚʥʷ), ʚʦʟʤʦʞʥʦ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 

ʦʮʝʥʠʪ ɹʩʠʣʫ ʧʨʦʛʥʦʟʠʨʫʝʤʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ. ʊʘʢ ʢʘʢ ʢ ʢʦʥʮʫ 2022 ʛ. ʥʘʙʣʶʜʘʝʤʳʝ ʘʥʦʤʘʣʠʠ 

ʥʘʯʘʣʠ ʚʦʟʚʨʘʱʘʪʴʩʷ ʢ ʩʚʦʠʤ ʬʦʥʦʚʳʤ ʫʨʦʚʥʷʤ, ʙʳʣ ʜʘʥ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʧʨʦʛʥʦʟ ʚ ʩʦʚʤʝʩʪʥʫʶ 

ʄʝʞʚʝʜʦʤʩʪʚʝʥʥʫʶ ʇʨʦʛʥʦʟʥʫʶ ʢʦʤʠʩʩʠʶ ʀʥʩʪʠʪʫʪʘ ʩʝʡʩʤʦʣʦʛʠʠ ɸʅ ʈʋʟ ʠ ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ 

ʮʝʥʪʨʘ ʩʝʡʩʤʦʧʨʦʛʥʦʩʪʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʄʏʉ ʈʋʟ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʠʣʴʥʦʛʦ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʥʘ ʶʛʝ ʌʝʨʛʘʥʩʢʦʡ ʜʦʣʠʥʳ ʤʝʞʜʫ ʛ. ɸʥʜʠʞʘʥ, ʅʘʫʢʘʪ, ʂʳʟʳʣ-ʂʠʷ ʠ ʌʝʨʛʘʥʘ 

(ʇʨʦʪʦʢʦʣ ˉ 47 ʦʪ 24.11.2022 ʛ.). ɺ ʧʦʩʣʝʜʫʶʱʝʤ ʠʟʤʝʥʝʥʠʝ (ʫʚʝʣʠʯʝʥʠʝ) ʜʣʠʪʝʣʴʥʦʩʪʠ ætʘ Ó ʜʦ 

8-9 ʤʝʩʷʮʝʚ ʜʠʢʪʦʚʘʣʦ ʧʝʨʝʩʤʦʪʨʝʪʴ ʨʘʥʝʝ ʧʨʦʚʝʜʝʥʥʳʝ ʨʘʩʯʝʪʳ. ʉʦʛʣʘʩʥʦ ʟʘʚʠʩʠʤʦʩʪʠ lgætʘ = 

0,27M + 0,84 [ʄʫʤʠʥʦʚ, 2012], ʜʣʠʪʝʣʴʥʦʩʪʴ ʘʥʦʤʘʣʴʥʦʛʦ ʧʝʨʠʦʜʘ 8-9 ʤʝʩʷʮʝʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʟʝʤʣʝʪʨʷʩʝʥʠʶ ʩ ʄ = 5,7-5,9. ʉʣʦʞʠʚʰʘʷʩʷ ʩʠʪʫʘʮʠʷ çʥʘʣʠʯʠʷè ʠʣʠ çʦʪʩʫʪʩʪʚʠʷè ʘʥʦʤʘʣʴʥʳʭ 
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ʧʨʦʷʚʣʝʥʠʡ ʥʘ ʧʫʥʢʪʘʭ ʌʝʨʛʘʥʩʢʦʡ ʜʦʣʠʥʳ ʦʙʫʩʣʦʚʠʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪ ɹ ʨʝʰʝʥʠʷ ʥʘʠʙʦʣʝʝ 

ʚʝʨʦʷʪʥʳʭ ʚʘʨʠʘʥʪʦʚ ʤʝʩʪʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʛʦ ʩʠʣʳ. 

 ʀʩʧʦʣʴʟʫʷ ʩʧʦʩʦʙ, ʧʨʝʜʣʦʞʝʥʥʳʡ ʄ.ʖ.ʄʫʤʠʥʦʚʳʤ ʠ ʜʨ. (2015), ʚʳʜʝʣʷʣʠʩʴ ʚʝʨʦʷʪʥʳʝ 

ʤʝʩʪʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʠʣʳ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʚ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʦʤ ʠʩʩʣʝʜʫʝʤʦʤ 

ʨʘʡʦʥʝ (ʨʠʩ. 2). ɺ ʥʘʰʝʤ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ ʦʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʛʦ ʤʝʩʪʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʚʳʧʦʣʥʝʥʦ ʜʣʷ ʄ = 5,8-6,5 ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠ, ʫʯʠʪʳʚʘʶʱʠʤʠ ʦʩʦʙʝʥʥʦʩʪʠ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʩʪ. ʏʠʤʠʦʥ (ʇʨʦʪʦʢʦʣ ʇʂ ʦʪ 02.02.2023 ˉ 5 ʠ ʢʦʧʠʷ ʩʭʝʤʳ ʨʠʩ. 2, ʦʪʧʨʘʚʣʝʥʥʘʷ 

10.02.2023 ʛ. ʧʦ ʊɽʃɽɻʈɸʄʄ-ʢʘʥʘʣʫ ʚ ʈʎʉʄ ʄʏʉ ʈʋʟ). ʈʝʟʫʣʴʪʘʪʳ ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʥʘ ʩʪ. ʏʠʤʠʦʥ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʩʣʫʯʘʷʭ ʧʨʦʷʚʣʝʥʠʷ ʩʨʝʜʥʝʧʝʨʠʦʜʥʳʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ 

ʙʫʭʪʦʦʙʨʘʟʥʳʭ ʧʨʝʜʚʝʩʪʥʠʢʦʚ ʥʘ ʵʪʦʡ ʩʪʘʥʮʠʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʩ ʄ = 4,5-6,5 ʚʦʟʥʠʢʘʶʪ ʚ ʧʨʝʜʝʣʘʭ 

ʖʞʥʦ-ʊʷʥʴ-ʐʘʥɹʩʢʦʛʦ ʙʣʦʢʘ [ʄʫʤʠʥʦʚ ʠ ʜʨ., 2013] (ʨʠʩ. 3). ɼʣʷ ʦʩʪʘʣʴʥʳʭ ʩʪʘʥʮʠʡ, ʠʟ-ʟʘ ʤʘʣʦʡ 

ʩʪʘʪʠʩʪʠʢʠ ʩʣʫʯʘʝʚ, ʚ ʢʘʯʝʩʪʚʝ ʦʮʝʥʦʯʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʜʘʣʴʥʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʧʨʝʜʚʝʩʪʥʠʢʦʚʦʡ ʘʥʦʤʘʣʠʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʟʘʚʠʩʠʤʦʩʪʠ lgR = 0,35M+0,04 ï ʧʦ ʄ.ɸ.ʉʘʜʦʚʩʢʦʤʫ ʠ 

ʜʨ. [1979], ʠ lgR = 0,201M + 1 ï ʧʦ ʂ.ʅ.ɸʙʜʫʣʣʘʙʝʢʦʚʫ ʠ ʜʨ. [2015]. ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩ. 2, 

ʦʪʤʝʯʝʥʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʩʪ. ʏʠʤʠʦʥ ʚʥʝʩʣʘ ʦʩʦʙʫʶ ʢʦʨʨʝʢʮʠʶ ʦ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʄ Ó 6,5 ʚʥʝ ʖʞʥʦ-ʊʷʥʴ-ʐʘʥɹʩʢʦʛʦ ʙʣʦʢʘ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʵʪʘ ʦʩʦʙʝʥʥʦʩʪʴ  

ʩʪ. ʏʠʤʠʦʥ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʝ ʠʤʝʝʪ ʨʝʟʢʦʛʦ ʦʩʥʦʚʘʥʠʷ. ʂ ʪʦʤʫ ʞʝ ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʨʝʜʚʝʩʪʥʠʢʦʚʦʡ ʘʥʦʤʘʣʠʠ ʠʤʝʣʘ ʟʥʘʯʝʥʠʝ 270 ʩʫʪʦʢ, ʯʪʦ, ʧʦ ʟʘʚʠʩʠʤʦʩʪʠ lgætʘ = 

0,27M + 0,84 [ʄʫʤʠʥʦʚ, 2012] ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʝʤʣʝʪʨʷʩʝʥʠʶ ʩ ʄ = 5,7-5,9. ʆʪʥʦʩʠʪʝʣʴʥʘʷ 

ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʬʘʢʪʠʯʝʩʢʦʛʦ ʧʨʦʷʚʣʝʥʠʷ ʘʥʦʤʘʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʜʣʷ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʩ ʄ = 6,8 

(270 ʩʫʪʦʢ ʚʤʝʩʪʝ 460 ʩʫʪʦʢ, ʩʦʛʣʘʩʥʦ lgætʘ = 0,27M + 0,84), ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʦʛʨʘʥʠʯʠʪʩɹʷ 

ʦʧʨʝʜʝʣʝʥʠʝʤ ʤʝʩʪʘ ʩʦʙʳʪʠʷ ʜʦ ʄ = 6,5.  

 
ʈʠʩ. 3. ʇʨʦʷʚʣʝʥʠʝ ʧʨʝʜʚʝʩʪʥʠʢʦʚʳʭ ʩʠʛʥʘʣʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʧʝʨʠʦʜ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪ. ʏʠʤʠʦʥ ʚ 1980-

2023 ʛʛ. ɿʚʸʟʜʦʯʢʠ ʢʨʘʰʝʥʥʳʝ ï ʵʧʠʮʝʥʪʨʳ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʠʣʦʡ, ʦʪ ʢʦʪʦʨʳʭ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ 
ʧʨʝʜʚʝʩʪʥʠʢʦʚʳʡ ʩʠʛʥʘʣ; ʥʝʢʨʘʰʝʥʥʳʝ ʟʚʸʟʜʦʯʢʠ ï ʪʦ ʞʝ, ʦʪ ʢʦʪʦʨʳʭ ʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʧʨʝʜʚʝʩʪʥʠʢʦʚʳʡ ʩʠʛʥʘʣ. 

 
Fig. 3. Manifestation of earthquake warning signals during normal operation of st. Chimion in 1980-2023. Asterisks painted ï 
epicentori of earthquakes with the corresponding force from which a warning signal was registered; unpainted stars ï the same from 

which no warning signal was registered. 
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ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʚʨʝʤʝʥʠ ʚʝʨʦʷʪʥʦʛʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʞʠʜʘʝʤʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 

ʦʨʠʝʥʪʠʨʦʚʘʣʠʩʴ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʩʪʘʪʠʩʪʠʢʠ [ʄʫʤʠʥʦʚ ʠ ʜʨ., 2023]. ʆʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʥʘʠʙʦʣʝʝ 

ʚʝʨʦʷʪʥʳʤ ʚʨʝʤʝʥʝʤ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʚ ʩʣʫʯʘʷʭ ʚʳʷʚʣʝʥʠʷ ʧʨʝʜʚʝʩʪʥʠʢʦʚʦʡ 

ʘʥʦʤʘʣʠʠ ʥʘ ʩʪ. ʏʠʤʠʦʥ ʷʚʣʷʝʪʩʷ ʧʦʩʣʝʜʥʷʷ ʯʝʪʚʝʨʪʴ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ (ʚʝʨʦʷʪʥʦʩʪʴ 

ʩʣʫʯʘʝʚ 30%) ʠ ʩʪʦʣʴʢʦ ʚʨʝʤʝʥʠ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʘʥʦʤʘʣʠʠ (ʚʝʨʦʷʪʥʦʩʪʴ ʪʘʢʞʝ 30% ʩʣʫʯʘʝʚ) 

(ʨʠʩ. 4). 

 

 
ʈʠʩ. 4. ɺʝʨʦʷʪʥʦʩʪʥʦʝ ʚʨʝʤʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʥʘʙʣʶʜʝʥʠʷ 

ʩʨʝʜʥʝʧʝʨʠʦʜʥʦʡ ʙʫʭʪʦʦʙʨʘʟʥʦʡ ʛʝʦʤʘʛʥʠʪʥʦʡ ʧʨʝʜʚʝʩʪʥʠʢʦʚʦʡ ʘʥʦʤʘʣʠʠ ʩʪ. ʏʠʤʠʦʥ (ʠʟ 16 ʩʣʫʯʘʝʚ ʚ ʧʨʦʮʝʥʪʘʭ). 
ʇʷʪʠʫʛʦʣʴʥʠʢ ï ʵʢʩʪʨʝʤʫʤ (ɽʭ) ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʠʣʠ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʧʨʝʜʚʝʩʪʠʢʦʚʦʡ ʘʥʦʤʘʣʠʠ; æt ï ʜʣʠʪʝʣʴʥʦʩʪʴ 

ʧʨʦʷʚʣʝʥʠʷ ʧʨʝʜʚʝʩʪʥʠʢʦʚʦʡ ʘʥʦʤʘʣʠʠ. 
 

Fig. 4. Probability time of occurrence of an earthquake depending on the stage of development of observation of the mid-
period bay-like geomagnetic precursor anomaly at st.Chimion(out of 15 cases in percent). Pentagon ï extremum (Ex) of 

positive or negative precursor anomaly; æt ï duration of manifestation of the precursor anomaly. 

 

 

 ɺʩʝ ʵʪʠ ʬʘʢʪʦʨʳ ʧʨʠʚʝʣʠ ʢ ʥʝʢʦʪʦʨʳʤ ʦʰʠʙʢʘʤ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʷ. 

ʍʦʪʷ, ʚ ʧʨʠʥʮʠʧʝ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʵʪʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʥʘ ʫʨʦʚʥʝ ʩʝʛʦʜʥʷʰʥʝʛʦ ʜʥʷ ʤʦʞʥʦ 

ʩʯʠʪʘʪʴ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ. ʆʩʥʦʚʘʥʠʷʤʠ ʜʣʷ ʧʦʜʦʙʥʦʡ ʦʮʝʥʢʠ ʷʚʣʷʣʠʩʴ ʫʩʪʥʳʝ ʜʦʢʣʘʜʳ ʠ 

ʧʠʩɹʤʝʥʥʳʝ ʟʘʢʣʶʯʝʥʠʷ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʠʩʧʦʣʥʠʪʝʣʝʡ, ʟʘʧʨʦʪʦʢʦʣʠʨʦʚʘʥʥʳʝ ʚ ʜʝʣʘʭ 

ʄʝʞʚʝʜʦʤʩʪʚʝʥʥʦʡ ʇʨʦʛʥʦʟʥʦʡ ʢʦʤʠʩʩʠʠ ʀʥʩʪʠʪʫʪʘ ʩʝʡʩʤʦʣʦʛʠʠ ɸʅ ʈʋʟ ʠ ʈʎʉʄ ʄʏʉ ʈʋʟ: 

1. ɿʘʙʣʘʛʦʚʨʝʤʝʥʥʦʝ ʩʦʦʙʱʝʥʠʝ (27 ʦʢʪʷʙʨʷ 2022 ʛ.) ʦ ʧʨʝʜʩʪʦʷʱʝʡ ʦʧʘʩʥʦʩʪʠ. 

2. ɺʳʜʘʯʘ ʧʨʦʛʥʦʟʥʦʛʦ ʟʘʢʣʶʯʝʥʠʷ ʦʪ 24 ʥʦʷʙʨʷ 2022 ʛ. ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʩ ʄ Ó 5,5 ʥʘ ʶʛʝ ʌʝʛʘʥʩʢʦʡ ʜʦʣʠʥʳ ʚ ʪʝʯʝʥʠʝ ʷʥʚʘʨ-̫ʬʝʚʨʘʣ ̫2023 ʛ.  

3. ɺʳʜʘʯʘ ʩʭʝʤʳ ʧʨʦʛʥʦʟʥʦʛʦ ʟʘʢʣʶʯʝʥʠʷ ʩ ʢʦʨʨʝʢʪʠʨʦʚʢʦʡ (ʟʘʢʣʶʯʝʥʠʝ ʦʪ 02.02.2022 ʛ. ʠ 

ʩʭʝʤʘ ʧʦ ʊɽʃɽɻʈɸʄʄ-ʢʘʥʘʣʫ ʦʪ 10.02.2023 ʛ.). 

ɿʝʤʣʝʪʨʷʩʝʥʠʝ ʧʨʦʠʟʦʰʣʦ 23.02.2023 ʛ. ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ, ʚʙʣʠʟʠ ʦʟ. ʉʘʨʝʟ ʩ ű = 38,1 ʠ  

ɚ = 73,2, ʄ = 6,8. 

ʆʰʠʙʢʠ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʛʥʦʟʘ: 

ɺʈɽʄʗ ï 0 (ʚ ʪʝʯʝʥʠʝ ʷʥʚʘʨ-̫ʬʝʚʨʘʣ ̫2023 ʛ.); 

ʉʀʃɸ ï 0,3ʄ (ʦʞʠʜʘʣʦʩʴ ʄ = 5,5-6,5); 

ʄɽʉʊʆ ï 150 ʢʤ (ʧʨʠ ʧʨʘʚʠʣʴʥʦʤ ʦʧʨʝʜʝʣʝʥʠʠ ʥʘʧʨʘʚʣʝʥʠʷ ʦʞʠʜʘʝʤʦʛʦ ʤʝʩʪʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ). 
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 ʋ ʯʠʪʘʪʝʣʷ ʩʪʘʪʴʠ ʤʦʞʝʪ ʚʦʟʥʠʢʘʪʴ ʝʩʪʝʩʪʚʝʥʥʳʡ ʚʦʧʨʦʩ: çʂʘʢ ʨʝʘʛʠʨʦʚʘʣʠ 

ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʝ ʩʪʘʥʮʠʠ ʚ 2015 ʛ., ʢʦʛʜʘ ʚ ʨʘʡʦʥʝ ʦʟ. ʉʘʨʝʟ ʧʨʦʠʟʦʰʣʦ ʙʦʣʝʝ ʩʠʣʴʥʦʝ 

ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʩ ʄ = 7,2?è. ʆʪʚʝʪ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩ. 4. ɺ 2015 ʛ. ʥʘ ʨʘʟʥʦʩʪʥʦʤ ʧʦʣʝ æʊ ʤʝʞʜʫ 

ʩʪʘʥʮʠʷʤʠ ʏʠʤʠʦʥ ʠ ʗʥʛʠʙʘʟʘʨ, ʢʘʢ ʠ ʚ 2022-2023 ʛʛ., ʦʪʤʝʯʘʣʦʩʴ ʘʥʦʤʘʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ 

ʜʣʠʪʝʣʴʥʦʩʪʴʶ 8-9 ʤʝʩʷʮʝʚ. ʊʦʛʜʘ ʚ ʟʦʥʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʩʪ. ʏʠʤʠʦʥ ʧʨʦʠʟʦʰʣʦ ʂʫʨʰʘʙʩʢʦʝ 

ʟʝʤʣʝʪʨʷʩʝʥʠʝ 17.11.2015 ʛ. ʩ ʄ = 5,7 (ʚ ʥʝʢʦʪʦʨʳʭ ʢʘʪʘʣʦʛʘʭ ʧʨʠʚʦʜʠʪʩʷ ʢʘʢ ʄ = 6,0). ɸ ʩʧʫʩʪʷ  

20 ʩʫʪʦʢ (07.12.2015 ʛ.) ʧʨʦʠʟʦʰʣʦ ʩʠʣʴʥʝʡʰʝʝ (ʄ = 7,2) ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʚʙʣʠʟʠ ʦʟ. ʉʘʨʝʟ  

(ʩʤ. ʨʠʩ. 2, 3). ʊʘʢ ʢʘʢ ʂʫʨʰʘʙʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʧʦʣʥʦʩʪʴʁ  ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʧʘʨʘʤʝʪʨʘʤ 

ʥʘʙʣʶʜʝʥʥʦʡ ʧʨʝʜʚʝʩʪʥʠʢʦʚʦʡ ʘʥʦʤʘʣʠʠ ʜʘʥʥʦʛʦ ʧʨʦʛʥʦʟʥʦʛʦ ʟʘʢʣʶʯʝʥʠʷ, ʤʘʣʦ ʚʥʠʤʘʥʠʷ ʪʦʛʜʘ 

ʫʜʝʣʷʣʦʩʴ ʙʦʣʝʝ ʫʜʘʣʝʥʥʦʤʫ, ʥʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʙʦʣʝʝ ʩʠʣʴʥʦʤʫ ʟʝʤʣʝʪʨʷʩʝʥʠʶ (ʨʠʩ. 5). ʇʘʨʘʤʝʪʨʳ 

ʘʥʦʤʘʣʠʠ, ʥʘʙʣʶʜʝʥʥʳʝ ʚ 2015 ʠ 2023 ʛʛ., ʦʯʝʥʴ ʩʭʦʞʠ ʤʝʞʜʫ ʩʦʙʦʡ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʜʣʠʪʝʣʴʥʦʩʪʠ 

ʧʨʦʷʚʣʝʥʠʷ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʥʦ ʦʥʠ ʟʥʘʯʠʤʦ ʦʪʢʣʦʥʝʥʳ ʦʪ ʨʘʥʝʝ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʵʤʧʠʨʠʯʝʩʢʠʭ 

ʫʩʨʝʜʥʝʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ætʘ =  (M), ʠʣʠ R =  (M). ʇʦ-ʚʠʜʠʤʦʤʫ, ʩʠʣʴʥʝʡʰʠʝ (ʄ Ó 6,5) 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʠʤʝʶʪ ʩʫʝɦʩʪʚʝʥʥʳʝ ʦʪʣʠʯʠʪʝʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʷʚʣʝʥʠʷ ʢʘʢ ʧʦ ʚʨʝʤʝʥʠ, ʪʘʢ 

ʠ ʧʦ ʤʘʩʰʪʘʙʫ. ʀʟ-ʟʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦ ʧʨʦʠʩʰʝʜʰʠʭ 

ʩʠʣʴʥʝʡʰʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʷʭ ʚ ʧʝʨʠʦʜ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ, ʯʘʩʪʦ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ 

ʩʫʱʝʩʪʚʝʥʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʫʩʨʝʜʥʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʵʤʧʠʨʠʯʝʩʢʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ. ʕʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʥʝʢʦʨʨʝʢʪʥʦʩʪʠ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʚʳʷʚʣʝʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ. 

 

 
 

ʈʠʩ. 5. ʇʨʦʷʚʣʝʥʠʝ ʧʨʝʜʚʝʩʪʥʠʢʘ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʘ ʩʪ. ʏʠʤʠʦʥ, ʚʦʟʤʦʞʥʦ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʂʫʨʰʘʙʩʢʠʤ ʠ ʉʘʨʝʟʩʢʠʤ 
ʟʝʤʣʝʪʨʷʩʝʥʠʷʤʠ 2015 ʛ. ʉʪʨʝʣʢʘ ʩʦ ʰʪʨʠʭʦʤ ï ʤʦʤʝʥʪ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 2015 ʛ. ʚʙʣʠʟʠ ʦʟ. ʉʘʨʝʟ. 

 
Fig. 5. Manifestation of a magnetic field precursor at Chimion station possibly related to the Kurshab and Sarez 

earthquakes of 2015. The dashed arrow shows the moment of the 2015 earthquake near Lake Sarez. 
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1. ɺ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʤʘʛʥʠʪʥʳʭ ʧʨʝʜʚʝʩʪʥʠʢʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʦʩʥʦʚʥʫʶ 

ʨʦʣʴ ʠʛʨʘʶʪ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʠ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

2. ʆʪʣʠʯʠʪʝʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʷʚʣʝʥʠʷ ʚʦ ʚʨʝʤʝʥʠ ʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩʠʣʴʥʝʡʰʠʭ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʦʪ ʩʨʝʜʥʠʭ ʠ ʩʣʘʙʳʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚʩʝʩʪʦʨʦʥʥʝ ʠ ʩ ʧʦʚʳʰʝʥʥʦʡ ʪʨʝʙʦʚʘʪʝʣʴʥʦʩʪʴʶ. 

3. ʉʪʘʪʴʷ ʥʝ ʷʚʣʷʝʪʩʷ ʩʘʤʦʨʝʢʣʘʤʦʡ, ʘ ʠʤʝʝʪ ʮʝʣʴ ʦʢʘʟʘʪʴ ʤʝʪʦʜʠʯʝʩʢʫʶ ʧʦʤʦʱʴ 

ʩʧʝʮʠʘʣʠʩʪʘʤ ʧʨʠ ʧʨʘʢʪʠʯʝʩʢʦʤ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʟʤʣʝʪʨʷʩʝʥʠʡ. 

ɸʚʪʦʨʳ ʩ ʛʣʫʙʦʢʦʡ ʧʨʠʟʥʘʪʝʣʴʥʦʩʪʴʶ ʚʳʨʘʞʘʶʪ ʩʚʦ ʁ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʧʨʝʜʩʝʜʘʪʝʣʶ 

ʇʨʦʛʥʦʟʥʦʡ ʢʦʤʠʩʩʠʠ ʘʢʘʜʝʤʠʢʫ ʂ.ʅ.ɸʙʜʫʣʣʘʙʝʢʦʚʫ, ʯʣʝʥʫ ʢʦʤʠʩʩʠʠ ʋ.ɸ.ʅʫʨʤʘʪʦʚʫ ʠ ʜʨʫʛʠʤ ʟʘ 

ʮʝʥʥʳʝ ʩʦʚʝʪʳ ʠ ʢʨʠʪʠʯʝʩʢʠʝ ʟʘʤʝʯʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʙʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʷ. 
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ʡʠʣʥʦʤʘʩʠ ʢʝʣʪʠʨʠʣʛʘʥ. ׳ʠʩʦʙʣʘʥʛʘʥ ʧʨʦʛʥʦʟ ʧʘʨʘʤʝʪʨʣʘʨʥʠ ץ˄ʣʣʘʰ ʪʝʭʥʦʣʦʛʠʷʩʠ ʚʘ ʘʤʘʣʠʡ ʧʨʦʛʥʦʟʣʘʰ 

ʥʘʪʠʞʘʣʘʨʠ ʪʫʰʫʥʪʠʨʠʣʛʘʥ 

ʊʘʷʥʯ ʩ˄ʟʣʘʨ: ʟʠʣʟʠʣʘ, ʜʘʨʘʢʯʠ, ʛʝʦʤʘʛʥʠʪ ʤʘʡʜʦʥ, ʘʥʦʤʘʣʠʷ, ʫʟʦץʣʠʢʢʘ ʪʘʨץʘʣʠʰʠ. ʧʨʦʛʥʦʟʣʘʰ.  

 

 

CHRONIC LE OF TRIAL EARTHQUAKE PRE DICTION IN THE SOUTH OF FERGANA  
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 ɸnnotation. The article provides a chronicle of trial forecasting of the strongest earthquake near Lake 

Sarez. The technology of application of estimated parameters and the results of practical forecasting are explained 

 Key words: earthquake, harbinger, geomagnetic field, anomaly, propagation range, forecasting.   
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SHOᾷRCHI KOMPLEKS PROGNOSTIK STɸNTSIYASI YEROSTI SUVLɸRIDɸ 2022 YIL 12 

MɸYDɸGI BOYSUN ZILZILɸSI BILɸN BOGᾷLIQ BOᾷLGɸN GIDROGEOSEYSMOLOGIK 

PɸRɸMETRLɸRNING ɸNOMɸL OᾷZGɸRISHLɸRI HɸQIDɸ 

 

ɸ.V.Rasulov, G.I.Hasanova, R.K.Umurzakov, B.R.Qayumov 

Oԁzbekiston Respublikasi Fanlar akademiyasi Seysmologiya instituti, gulhayo.xasanova.89@mail.ru 

 
Annotatsiya. Maqolada 2022 yil 12 may kuni Surxondaryo viloyati Boysun tumanida sodir boólgan 

zilzilaning (M = 6,0) ñShoórchiò stansiyasida (Shoórchi-5 skv.) olib borilayotgan gidrogeoseysmologik 

koórsatgichlarga taôsiri oqibatida aniqlangan oózgarishlar tahlil qilingan. 

Kalit soózlar: Shoórchi-5 skvajinasi, Eh koórsatkichi, vodorod, karbonat angidrid gazi, 

gidrogeoseysmologiya, zilzila.  

 

Kirish.  Jahon miqyosida zilzilalarning zararli oqibatlarini kamaytirish va oldini olish boᾷyicha 

gidrogeokimyoviy parametrlarni oᾷzgarishi bilan bogᾷliq qator ilmiy tadqiqotlar olib borilmoqda. Bu 

tadqiqotlarda seysmik xavfni baholashning ehtimoliy uslubiyatlarini takomillashtirish, turli seysmotektonik 

sharoitlarda geodinamik jarayonlarni namoyon boᾷlish holatlarini aniqlash, yerosti suvlarida qayd qilingan 

gidrogeokimyoviy oᾷzgarishlar tabiatini tahlil qilishda kompleks yondoshish boᾷyicha ilmiy izlanishlarni 

takomillashtirishga alohida eᾷtibor berilmoqda. 

Yerosti suvlarida erigan eritmalarning tarkibi individual elementlarning tarqalishi bilan belgilanadi. 

Yerosti suvlaridagi mineral moddalarning tarqalishi va tarkibi boshqacha boᾷlib, ular orasida makro va 

mikrokomponentlar miqdor va tarkibi bilan farqlanadi. Maᾷlumki, yerosti suvlarining kimyoviy tarkibi 

sezilarli darajada oᾷzgarib turadi, yaᾷni yerosti suvlarining kimyoviy tarkibi vujudga kelishi dastlabki 

tomchilar paydo boᾷlishidan boshlanib, keyin esa togᾷ jinslarining gᾷovaklarida, qatlamlarida yoriqlar 

boᾷylab harakatlanish jarayoniga bogᾷliq holda shakllanadi. 

Maᾷlumki, yerosti suvlari asosan yer qobigᾷining yuqori qismida keng tarqalgan. Ularning 

minerallar sifatidagi ahamiyati beqiyos. Yerosti suvlari yer qobigᾷining eng harakatlanuvchi qismi boᾷlib, 

koᾷplab geologik jarayonlarda, shu jumladan, seysmik jarayonlarda ham ishtirok etadi. 

Seysmologiya instituti olimlari: Gᾷ.O.Mavlonov, V.I.Ulomov, ɸ.N.Sultonxodjaev, L.ɸ.Hasanova 

va boshqalar ñYerosti suvlarining zilziladan avval va zilzila davridagi kimyoviy va izotop tarkibini 

oᾷzgarishi hodisasiòni ilmiy kashfiyot qilishgan. Oᾷzbekistonda seysmologiya va gidrogeologiya fanlari 

kesishmasida yangi ilmiy yoᾷnalish yaratish uchun asos boᾷlib hizmat qilgan kashfiyot, keyinchalik 

dunyoning koᾷplab seysmik faol mintaqalarida tegishli soha boᾷyicha faoliyat yurituvchi olimlar uchun ham 

dasturul amal boᾷlib hisoblangan. 

Mamlakatimiz seysmik faol hududlarida gidrogeoseysmologik koᾷrsatkichlarni oᾷzgarish 

xususiyatlarini tadqiq etishni takomillashtirish boᾷyicha Oᾷzbekiston Respublikasi Fanlar akademiyasi 

Seysmologiya instituti olimlari tomonidan muayyan ishlar amalga oshirilmoqda. 1980-yilda Nazarbek 

zilzilasining tayyorlanish davrida Toshkent geodinamik poligonining quduqlarida yerosti suvlarida CO2 

miqdorining ortganligi kuzatildi. [Gidrogeoseysmologicheskie predvestniki..., 1983), Uglerod izotop 

tarkibini oᾷrganish, yaᾷni muhim anomaliyalar tabiatini tushuntirish uchun, laboratoriya sharoitida karbonat 

tizimida suv-gaz-togᾷ jinslarida uglerod izotop tarkibini oᾷrganish uchun tajriba tadqiqotlari oᾷtkazildi 

[ɸzizov va b., 2008]. Bu tajriba natijasida chuqur quduqlarining suvli togᾷ jinslari oᾷzaklaridan karbonat 

angidridning chiqishi aniqlandi. ɸtrof-muhitga tarqaladigan energiya karbonat angidridning holatini 

oᾷzgartiradi, bu esa oᾷz navbatda togᾷ jinslaridagi karbonatning kristall holatiga, gaz molekulalarining turli 

oᾷlchamlariga oᾷz taôsirini oᾷtqazadi. 

G.N.Kopilova, Sh.S.Yusupov, Yu.K.Serafimova, L.Yu.Shin, S.V.Boldina kabi Rossiya va 

Oᾷzbekiston olimlari Kamchatka yarim orolida bir necha quduqlar tarmogᾷida yerosti suvlarining kimyoviy 

tarkibi anomal oᾷzgarishlar haqida noyob maᾷlumotlarni olishgan. Maᾷlumki, Kamchatka yarim oroli 

seysmik jihatdan faol hudud hisoblanadi. Bu hududda yerosti suvlarining harorati, rN koᾷrsatkichi, xlor, 

gidrokarbonat, suvda erigan gazlar: kislarod, azot, metan, vodorod, uglerod toᾷrt oksidi va boshqa 

parametrlar oᾷrganilgan [Kopilova G.N. va b., 2019]. 

Toshkentda olib borilgan koᾷp yillik koᾷzatishlar asosida yerosti suvlari tarkibida sodir boᾷladigan 

gidrogeokimyoviy elementlarning oᾷzgarish holati oᾷrganilib, yerosti suv qatlamining normal geokimyoviy 

sharoiti aniqlangan [ɸzizov va boshq, 2008]. Bu esa har bir parametrning seysmik jihatdan aktiv va passiv 

holatlariga mos kelishini kuzatish sharoitini yaratibgina qolmay, shu qatlamdagi elementlarning uzluksiz 
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oᾷzgarishiga qarab zilzila darakchilarini belgilab olish imkoniyati borligini koᾷrsatdi. Misol uchun, 

kuzatishlar olib borilgan poligonlarda geokimyoviy anomaliyalarni aniqlash, keng spektr boᾷyicha 

(uglerod, azot, vodorod, neytral radiogen gazlardan argon, geliy, radiaktiv elementlardan uran, radiy va 

mikroelementlardan ftor, simob) oᾷlchash natijalari kuzatilgan oᾷzgarishlar gidrogeokimyoviy holatga 

bogᾷliq ekanligini koᾷrsatdi. Vaqt jihatdan bu oᾷzgarishlar qaytarilib turish xususiyatiga ega boᾷlib, 

koᾷpincha tektonik jarayonlarning aktivligi bilan birga keladi. 

Surxondaryo viloyatidagi ñShoᾷrchi-5ò skvajinasi 1981 yili burgᾷulangan va shu yildan boshlab 

gidrogeoseysmologik tadqiqotlar olib boriladi. Burgᾷu qudugᾷining chuqurligi 190-200 m boᾷlib, 

toᾷrtlamchi va neogen (N+Q) davrlari yotqiziqlari-qumtosh, alevrolit va gilli qatlamlardan tashkil topgan.  

Burgᾷu qudugᾷidan har kuni (yakshanbadan tashqari) suv namunalari olinib xromatograf 

qurimasida gaz taxlili va laborotoriya sharoitida qisqartirilgan kimyoviy taxlillar olib boriladi. 

Xromatografda gaz tarkibi - geliy, vodorod, azot, kislorod, metan uglerod toᾷrt oksid va boshqa bir kancha 

gazlar oᾷlchanadi. Zilzilaga sezgirligi yuqori boᾷlgan parametrlar ï radon, uglerod toᾷrt oksid, 

gidrokarbonat, xlor, kaltsiy, suv harorati va baᾷzida vodorod ioni darakchi sifatida eᾷtirof etiladi [Zakirov 

va b., 2018].  

Yerosti suvlarida koᾷp miqdorda karbonat angidrid gazi mavjud. Organik moddalarning oksidlanish 

jarayonida karbonat angidrid hosil boᾷladi, uning tarkibi tuproqda odatda oᾷndan bir foizni, ayrim xollarda 

bir foizni tashkil qiladi. Shunga koᾷra, yerosti suvlaridagi karbonat angidrid oksidlanish jarayonida miqdori 

ortadi odatda 20-30 dan 200-300 mg/l gacha. Bu karbonat angidrid birinchi navbatda karbonat tuzlarini 

yuvish va silikat jinslarini nurashi uchun sarf boᾷladi va intensiv suv almashinuvi zonasining yangi 

gidrokarbonat suvlarining katta massasini hosil qiladi. Ushbu zonaning suvlarida karbonat angidrid 

kontsentratsiyasining keskin pasayishi faqat intensiv fotosintez davrida yer usti suv omborlarida kuzatilishi 

mumkin. 

2022 yil 12 may 15:27 (mahalliy vaqt)da M = 6,0 zilzila sodir boᾷldi. Zilzila epitsentri Surxandaryo 

viloyati Boysun tumanida joylashgan, chuqurligi 15 km. ñShoᾷrchiò stantsiyasigacha boᾷlgan masofa  

83 km.  

Seysmoprognostik monitoring Respublika markazi ñShoᾷrchiò stantsiyasida oᾷtkazilgan 

gidrogeoseysmologik parametrlar monitoringi natijasiga koᾷra 2022 yil iyul oyidan boshlab yerosti suvi 

tarkibida erigan gazlardan karbonat angidrid miqdorining ortishi kuzatildi. Karbonat angidrid miqdori 

namuna tarkibida oᾷrtacha 0,05-0,1% da boᾷlsa faollik davriga kelib bu miqdor 1,5-2,2% ga oshganligi 

kuzatildi. Faollik davri 2-2,5 oy davom etdi. Shu vaqt oraligᾷida suvdagi karbonat angidrid 4-5 martaga 

ortganligi kuzatildi (1-rasm). 
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1-rasm. ñShoᾷrchi-5ò skv. dagi karbonat angidrid miqdorining (ʉO2) oᾷzgarish grafigi. 

Fig. 1. Graph of change in carbon dioxide content in the well. "Shorchi-5". 

  

Toza suvda vodorod va gidroksil ionlarining konsentratsiyasi 10-7 mol/dm3ni tashkil qiladi, bu 

eritmaning neytral holatiga toᾷgᾷri keladi. Kislotali eritmalarda [H+] > 10-7 mol/dm3 va ishqoriy 

eritmalarda [H+] < 10-7 mol/dm3 qiymatga ega boᾷladi. Suvdagi vodorod ionlarining kontsentratsiyasini 

ifodalash qulayligi uchun ular konsentratsiyasining teskari belgisi bilan olingan oᾷnlik logarifmini 

ifodalovchi qiymat ishlatiladi. Ushbu qiymat vodorod koᾷrsatkichi deb ataladi va pH (pH = -lg [H +]) bilan 

belgilanadi. pH qiymati suv sifatining eng muhim koᾷrsatkichlaridan biri boᾷlib, suvning kislota-asos 

muvozanati holatini tavsiflaydi. pH qiymati suv biotasining (tirik organizm) rivojlanishi va hayotiy 
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faoliyatini, turli elementlarning migratsiya shakllarini va suvning oᾷz jinslari, metallar va betonga agressiv 

taᾷsirini belgilaydi. 

Laborotoriya sharoitida keltirilgan har bir suv namunasida pH miqdori ionomerda oᾷlchab boriladi. 

pH-bu suvning muhit koᾷrsatgichi boᾷlib yerosti suvlarining qanday muhitda ekanligidan dalolat beradi. 

Seysmik faollik davrida yerosti suvning muhit koᾷrsatgichi pasayganligini koᾷrish mumkin. Odatiy xolda 

yerosti suvlaridagi pH ning oᾷrtacha miqdori 7,6-7,9 boᾷlsa, kuzatuv natijasiga koᾷra seysmik faollik 

davriga kelib bu miqdorning 7-7,3 gacha tushganligi kuzatildi (2-rasm). 

 
 

2-rasm. ñShoᾷrchi-5ò skv. dagi pH miqdorining oôzgarish grafigi. 
Fig. 2. Graph of pH changes in the well Shorchi-5. 

 

Havodagi kislorodning hajm ulushi 20,9% ni tashkil qiladi. Suv omborlarida yashovchi 

organizmlarning mavjudligini qoᾷllab-quvvatlaydi va oᾷlgan organizmlarning qoldiqlarini oksidlaydi. 

Yerning qatlamlarida kislorod organik moddalar, temir va sulfidlarning oksidlanishi uchun 

sarflanadi. Bu reaktsiyalar koᾷpincha aerob bakteriyalar ishtirokida sodir boᾷladi, bu yerosti suvlarida 

biogen karbonat angidrid paydo boᾷlishiga olib keladi; temir oksidi va gidroksidlarni kuchli oksidlanish 

zonalarining shakllanishiga va sulfid konlarida kislarodga boyitishga sabab boᾷladi. Yerning qatlamlarida 

faol sodir boᾷladigan kimyoviy reaktsiyalar natijasida kislorod tez sarf qilinadi va birinchi yuz metr 

chuqurlikda uning tarkibi odatda bir necha milligrammdan oshmaydi. Yerosti suvlari ichidagi erigan 

kislorod miqdori seysmik faollik oldin kamayganligi kuzatildi (3-rasm). 

 

 
3-rasm. ñSho'rchi-5ò qudug'idagi kislorod (O2) mikdorining o'zgarish grafiklari . 
Fig. 3. Graph of (ʆ2) changes in the amount of oxygen in the well "Shorchi-5". 

 

Laboratoriya sharoitida gaz tarkib bilan birgalikda ionli tarkib xam oᾷrganilib, monitoring ishlari 

amalga oshiriladi. Ionlardan gidrokarbonat, xlor ionlari sezgirligi yuqori boᾷlib kuzatuv ishlari amalga 

oshiriladi. Gidrokarbonat ioni eng muhim parametrlardan boᾷlib seysmik faollik davrida oᾷzgaruvchan 

hisoblanadi (4-rasm). 
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4-rasm. ñShoôrchi-5ò skv. dagi HCO3

- miqdorining oôzgarish grafigi. 
Fig. 4. Graph of ʅʉʆ3

- changes in the well "Shorchi-5". 

 

Xulosa. Olingan natijalar shuni koᾷrsatdiki 2022 yil 12 may kuni Surxandaryo viloyati Boysun 

tumanida sodir boᾷlgan, kuchi M = 6,0 teng boᾷlgan zilzila davrida bir nechta gidrogeoseysmologik 

parametrlarda eᾷtiborli anomal oᾷzgarishlar kuzatilgan. Jumladan zilzila sodir boᾷlishi oldidan yerosti 

suvlarida pH koᾷrsatgichining oᾷrtacha miqdori 7,6-7,9 dan 7-7,3 gacha tushganligi kuzatildi. Karbonat 

angidrid miqdori namuna tarkibida oᾷrtacha 0,05-0,1% da boᾷlsa faollik davriga kelib bu miqdor 1,5-2,2% 

ga oshganligi kuzatildi. Maksimal anomal oᾷzgarish zilziladan 2-2,5 oy avval boshlanib zilziladan soᾷng 

shunga teng vaqda avvalgi fon xolatiga qaytganligi qayd etildi. Zilziladan oldin qayd etilgan ushbu anomal 

oᾷzgarishlarni sodir boᾷlgan zilzila darakchisi ekanligi extimoldan xoli emas. 
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ABOUT ANOMAL CHANGES IN HYDROGEOSEISMOLOGICAL PARAMETERS ASSOCIATED WITH 

THE BɸYSUN EARTHQUAKE ON MAY 12, 2022 IN THE GROUNDWATER OF THE ñSHURCHIò 

COMPREHENSIVE FORECASTING STATION.  

 

A.V. Rasulov, G. I. Khasanova, R.K. Umurzʘkov, B.R. Qayumov 

 

Annotation. The article analyzes changes in the hydrogeological parameters of the Shurchi station 

(Shurchi-5 well) associated with an earthquake (M = 6,0) that occurred in the Baysun district of the Surkhandarya 

region on May 12, 2022. 

Key words: Shorchi-5-7-8 wells, Eh indicator, hydrocarbonate gas, hydrogeoseismology, earthquake. 
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ʋɼʂ 550.348 

 

ʆ ʂʈɸʊʂʆɺʈɽʄɽʅʅʆʁ ʀɿʄɽʅʏʀɺʆʉʊʀ ʅɸʇʈʗɾɽʅʅʆɻʆ ʉʆʉʊʆʗʅʀʗ  

ʖɾʅʆ-ʌɽʈɻɸʅʉʂʆʁ ʉɽʁʉʄʆɻɽʅʅʆʁ ɿʆʅʓ  

 

ʋ.ɸ. ʅʫʨʤʘʪʦʚ, ʋ.ɸ. ʖʩʫʧʜʞʘʥʦʚʘ 

ʀʥʩʪʠʪʫʪ ʩʝʡʩʤʦʣʦʛʠʠ ʠʤ. ɻ.ɸ.ʄʘʚʣʷʥʦʚʘ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ, ʛ.ʊʘʰʢʝʥʪ 

 
ɸʥʥʦʪaʮʠʷ. ʇʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʷʚʣʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʖʞʥʦ-

ʌʝʨʛʘʥʩʢʦʡ ʩʝʡʩʤʦʛʝʥʥʦʡ ʟʦʥʝ ʚ ʛʦʜʳ ʨʝʛʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʠʟaʮʠʠ ʩʝʡʩʤʠʯʥʦʩʪʠ. ʇʨʠʚʝʜʝʥʳ ʩʭʝʤʘʪʠʯʝʩʢʠʝ 

ʢʘʨʪʳ ʧʦʢʚʘʨʪʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʧʠʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʦ ʚʩʝʡ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʩʝʡʩʤʦʛʝʥʥʦʡ ʟʦʥʳ 

ʠ ʧʦ ʛʣʫʙʠʥʘʤ ʩʝʡʩʤʦʛʝʥʥʳʭ ʩʣʦʝʚ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ ʥʘʧʨʷʞʝʥʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʟʝʤʥʦʡ ʢʦʨʳ ʚʦ ʚʨʝʤʝʥʠ, ʚʳʨʘʞʘʶʱʫʩʁʷ ʚ ʚʦʣʥʦʦʙʨʘʟʥʦʤ ʭʘʨʘʢʪʝʨʝ ʧʨʦʷʚʣʝʥʠʷ ʦʯʘʛʦʚ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʦ ʛʣʫʙʠʥʘʤ ʠ ʚʦ ʚʨʝʤʝʥʠ ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʡʩʤʦʛʝʥʥʘʷ ʟʦʥʘ, ʵʧʠʮʝʥʪʨ, ʦʯʘʛ ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʘʬʪʝʨʰʦʢ, ʨʘʟʣʦʤʳ, 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ, ʟʝʤʥʘʷ ʢʦʨʘ, ʙʣʦʢʠ ʟʝʤʥʦʡ ʢʦʨʳ. 

 

ɺʚʝʜʝʥʠʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʦʩʪʘʪʦʯʥʦ ʥʘʜʝʞʥʦ ʫʩʪʘʥʦʚʣʝʥʘ ʛʝʥʝʪʠʯʝʩʢʘʷ ʩʚʷʟʴ 

ʦʯʘʛʦʚ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʟʦʥʘʤʠ ʘʢʪʠʚʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʟʝʤʥʦʡ ʢʦʨʳ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʟʝʤʥʘʷ ʢʦʨʘ ʠʤʝʝʪ ʨʘʟʣʦʤʥʦ-ʙʣʦʢʦʚʦ-ʩʣʦʠʩʪʦʝ ʩʪʨʦʝʥʠʝ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʟʝʤʥʘʷ 

ʢʦʨʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʠʩʪʝʤʫ, ʩʦʩʪʦʷʱʫʶ ʠʟ ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʙʣʦʢʦʚ ʠ 

ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʠʭ ʨʘʟʥʦʫʨʦʚʝʥʥʳʭ ʟʦʥ ʨʘʟʣʦʤʦʚ. ʕʪʘ ʩʣʦʞʥʘʷ ʩʠʩʪʝʤʘ 

ʚʟʘʠʤʦʦʙʫʩʣʦʚʣʝʥʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʙʣʦʢʦʚ ʚʝʩʴʤʘ ʯʫʚʩʪʚʠʪʝʣʴʥʘ ʢ ʠʟʤʝʥʝʥʠʶ 

ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. ʀʟʤʝʥʝʥʠʷ ʝʝ ʚ ʦʜʥʦʤ ʤʝʩʪʝ ʧʨʠʚʝʜʝʪ ʢ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʶ ʧʦ ʚʩʝʡ 

ʩʠʩʪʝʤʝ [ʄʘʛʥʠʮʢʠʡ ʠ ʜʨ., 1979]. ʕʪʠʤ ʧʨʦʮʝʩʩʦʤ ʦʙʲʷʩʥʷʝʪʩʷ ʚʟʘʠʤʦʦʙʫʩʣʦʚʣʝʥʥʦʩʪ ɹ

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚʦ ʚʨʝʤʝʥʠ, ʚʦ ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝ [ʊʘʤʨʘʟʷʥ, 1978; ɺʠʣʴʢʦʚʠʯ ʠ ʜʨ., 

1974], ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʤʘʩʰʪʘʙʝ ʢʨʫʧʥʳʭ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʙʣʦʢʦʚ ʠʣʠ ʧʨʦʪʷʞʝʥʥʳʭ ʩʝʡʩʤʦʛʝʥʥʳʭ ʟʦʥ [ʅʫʨʤʘʪʦʚ ʠ ʜʨ., 2016]. 

ʈʝʟʫʣʴʪʘʪʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʝʡʩʤʦʘʢʪʠʚʥʳʭ ʦʙʣʘʩʪʷʭ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʢʦʪʦʨʳʭ 

ʫʩʪʦʡʯʠʚʦ ʚʦ ʚʨʝʤʝʥʠ, ʘ ʧʦ ʩʪʨʫʢʪʫʨʝ ʦʥʠ ʠʝʨʘʨʭʠʯʝʩʢʠ ʫʧʦʨʷʜʦʯʝʥʳ [ʇʦʥʦʤʘʨʝʚ ʠ ʜʨ., 1976; 
ʀʙʨʘʛʠʤʦʚ, 1978; ɻʦʣʦʚʢʦʚ ʠ ʜʨ., 1990]. ʉʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʵʪʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʷʚʣʷʝʪʩʷ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʦʙʣʘʩʪʝʡ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨaʮʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʢ ʟʦʥʘʤ ʘʢʪʠʚʥʳʭ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʨʘʟʣʦʤʦʚ. ʆʜʥʘʢʦ, ʩʦʛʣʘʩʥʦ ʢʦʥʮʝʧʮʠʠ çʩʝʡʩʤʦʛʝʥʥʳʭ ʟʦʥè, ʢʘʞʜʳʡ 

ʩʣʝʜʫʶʱʠʡ ʦʯʘʛ ʙʫʜʝʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʤʝʞʜʫ ʦʯʘʛʘʤʠ ʚʦʟʥʠʢʰʠʭ ʨʘʥʝʝ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠʣʠ ʥʘ 

ʧʨʦʜʦʣʞʝʥʠʠ ʝʛʦ [ɻʫʙʠʥ, 1986; ʀʙʨʘʛʠʤʦʚ, 1978]. ʊʘʢ, ʟʥʘʯʠʪ, ʩʦʛʣʘʩʥʦ ʵʪʦʡ ʢʦʥʮʝʧʮʠʠ, 

ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʠʣʴʥʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʚ ʪʦʡ ʞʝ ʦʯʘʛʦʚʦʡ ʟʦʥʝ ʙʫʜʝʪ ʥʝʚʳʩʦʢʦʡ. 

ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʮʝʥʢʠ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ. ʆʜʥʘʢʦ ʥʘ ʧʨʘʢʪʠʢʝ ʤʳ ʯʘʩʪʦ ʥʘʙʣʶʜʘʝʤ ʚʦʟʥʠʢʥʦʚʝʥʠʝ 

ʦʯʝʨʝʜʥʦʛʦ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʩʦʙʳʪʠʷ ʪʘʤ, ʛʜʝ ʦʥʠ ʨʘʥʝʝ ʧʨʦʠʩʭʦʜʠʣʠ. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʦʪʜʝʣʴʥʳʝ ʧʝʨʠʦʜʳ ʘʢʪʠʚʠʟaʮʠʷ ʩʝʡʩʤʠʯʥʦʩʪʠ ʧʨʦʷʚʣʷʝʪʩʷ ʧʦ ʚʩʝʡ 

ʪʝʨʨʠʪʦʨʠʠ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ, ʚ ʤʘʩʰʪʘʙʝ ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʙʣʦʢʦʚ ʠ 

ʦʪʜʝʣʴʥʳʭ ʩʝʡʩʤʦʛʝʥʥʳʭ ʟʦʥ. ʅʘʙʣʶʜʘʝʪʩʷ ʚʟʘʠʤʦʦʙʫʩʣʦʚʣʝʥʥʦʩʪʴ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, 

ʚʦʟʥʠʢʰʠʭ ʚ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨʘʭ, ʥʘʤʥʦʛʦ ʫʜʘʣʝʥʥʳʭ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʅʘʧʨʠʤʝʨ, ʚ 

1902 ʛ. ʥʘʙʣʶʜʘʣʦʩʴ ʨʘʚʥʦʤʝʨʥʦʝ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʦ ʚʩʝʡ 

ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʦʪ ʚʦʩʪʦʢʘ ʜʦ ʟʘʧʘʜʘ ʠ ʶʛʘ (ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʩ ʄ = 6,0 ʚ 

ɿʘʨʘʬʰʘʥʩʢʦʡ ʟʦʥʝ, ʂʘʰʛʘʨʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʩ ʄ = 8,1 ʥʘ ʚʦʩʪʦʢʝ, ʚ ɸʥʜʠʞʘʥʝ ʩ ʄ = 6,4, 

ʨʷʜ ʛʣʫʙʦʢʦʬʦʢʫʩʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʄ Ó 6,0 ʚ ʇʘʤʠʨʦ-ɻʠʥʜʠʢʫʰʩʢʦʡ ʟʦʥʝ [ʅʦʚʳʡ 

ʢʘʪʘʣʦʛé, 1976]), ʪ. ʝ ʘʢʪʠʚʠʟʠʨʦʚʘʣʩʷ ʚʝʩʴ ʨʝʛʠʦʥ. ʇʨʠʤʝʨʦʚ ʪʘʢʦʡ ʘʢʪʠʚʠʟaʮʠʠ ʩ ʨʘʟʥʦʡ 
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ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʚ ʤʘʩʰʪʘʙʝ ʨʘʟʥʦʨʘʥʛʦʚʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨʘʭ ʠ ʧʨʦʪʷʞʝʥʥʳʭ 

ʟʦʥ ʨʘʟʣʦʤʦʚ ʜʦʩʪʘʪʦʯʥʦ [ɸʙʜʫʣʣʘʙʝʢʦʚ, 1989].  

ɸʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʩʠʪʫaʮʠʠ ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʚ ʧʨʝʜʝʣʘʭ ʨʝʩʧʫʙʣʠʢʠ ʠʤʝʝʪʩʷ ʨʜ̫ ʦʯʘʛʦʚʳʭ ʟʦʥ ʠʩʪʦʨʠʯʝʩʢʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʢʦʪʦʨʳʝ 

ʥʘʭʦʜʷʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʜʣʠʪʝʣʴʥʦʛʦ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʧʦʢʦʷ. ʅʘʨʷʜʫ ʩ ʵʪʠʤ, ʥʘʙʣʶʜʘʝʪʩʷ 

ʧʦʚʳʰʝʥʥʘʷ ʢʦʥʮʝʥʪʨaʮʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩʣʘʙʦʡ ʠ ʫʤʝʨʝʥʥʦʡ ʩʠʣʳ ʚ ʧʨʝʜʝʣʘʭ ʦʯʘʛʦʚʳʭ ʟʦʥ 

ʦʪʜʝʣʴʥʳʭ ʠʩʪʦʨʠʯʝʩʢʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʵʪʠ ʫʯʘʩʪʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʫʟʣʦʚʳʤ ʟʦʥʘʤ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʘʟʥʦʨʘʥʛʦʚʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʙʣʦʢʦʚ [ʗʨʤʫʭʘʤʝʜʦʚ, 1995]. 

ʀʩʭʦʜʷ ʠʟ ʪʦʛʦ, ʯʪʦ ʟʝʤʥʘʷ ʢʦʨʘ ʠʤʝʝʪ ʙʣʦʯʥʦʝ ʩʪʨʦʝʥʠʝ, ʦʯʘʛʠ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

ʥʝʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ ʚʩʝʡ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʩʝʡʩʤʦʛʝʥʥʳʭ ʟʦʥ ʠ ʧʨʠʫʨʦʯʝʥʳ ʢ ʝʝ 

ʫʟʣʦʚʳʤ ʫʯʘʩʪʢʘʤ, ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ: çʢʘʢ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʮʝʩʩ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʩʝʡʩʤʦʛʝʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʚ ʪʨʝʭʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ï ʧʦ ʩʝʡʩʤʦʛʝʥʥʦʡ ʟʦʥʝ, ʧʦ 

ʩʝʡʩʤʦʛʝʥʥʳʤ ʩʣʦʷʤ ʠ ʚʦ ʚʨʝʤʝʥʠ?è. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘ ʨʠʩ. 1 (ɸ) ʧʨʠʚʝʜʝʥʳ ʛʨʘʬʠʢʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʢʦʣʠʯʝʩʪʚʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʄmb Ó 2,8, ʧʨʦʠʩʰʝʜʰʠʝ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʚ ʮʝʣʦʤ, ʚʢʣʶʯʘʷ 

ʛʣʫʙʦʢʦʬʦʢʫʩʥʳʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ; ʢʦʨʦʚʳʝ ʟʝʤʣʝʪʨʷʩʝʥʠ ̫ʨʝʛʠʦʥʘ; ʛʣʫʙʦʢʦʬʦʢʫʩʥʳʢ ʇʘʤʠʨʦ-

ɻʠʥʜʫʢʫʰʩʢʠʝ ʟʝʤʣʝʪʨʷʩʝʥʠ ̫ʠ ʟʝʤʣʝʪʨʷʩʝʥʠ ̫ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʡ ʩʝʡʩʤʦʛʝʥʥʦʡ ʟʦʥʳ, ʘ ʥʘ 

ʨʠʩ. 1 (ɹ) ï ʟʝʤʣʝʪʨʷʩʝʥʠ ̫ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʡ ʩʝʡʩʤʦʛʝʥʥʦʡ ʟʦʥʳ ʦʪʜʝʣʴʥʦ ʟʘ ʧʝʨʠʦʜ 2010-

2018 ʛʛ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʠʩʧʦʣʴʟʦʚʘʥ rʝʞʝʛʦʜʥʳʝ ʢʘʪʘʣʦʛʠ ʂʆʄʕ ʀʉ ʠ ʈʎʉʇʄ ʄʏʉ 

ʈʋʟ. ɻʨʘʬʠʢʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʚ 2011 ʠ 2016-2017 ʛʛ. ʥʘʙʣʶʜʘʣʘʩʴ 

ʢʨʘʪʢʦʚʨʝʤʝʥʥʘʷ ʘʢʪʠʚʠʟaʮʠʷ ʩʝʡʩʤʠʯʥʦʩʪʠ ʨʝʛʠʦʥʘ, ʢʦʪʦʨʘ ̫ʩʦʧʨʦʚʦʞʜʘʣʘʩʴ ʧʦʚʳʰʝʥʠʝʤ 

ʢʦʣʠʯʝʩʪʚʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʧʨʝʜʝʣʘʭ ʩʪʨʫʢʪʫʨ ʚʩʝʭ ʨʘʥʛʦʚ, ʥʘʯʠʥʘʷ ʦʪ ʩʝʡʩʤʦʛʝʥʥʦʡ ʟʦʥʳ, 

ʢʦʥʯʘʷ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʝʡ ʨʝʛʠʦʥʘ ʚ ʮʝʣʦʤ.  

 

 

 

                           ɸ                                ɹ 

 
ʈʠʩ. 1. ɻʨʘʬʠʢʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʄmb Ó 2,8 ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʚʦ ʚʨʝʤʝʥʠ. ɸ ï 1 ï ʛʣʫʙʦʢʦʬʦʢʫʩʥʳʝ 

ʇʘʤʠʨʦ-ɻʠʥʜʫʢʫʰʩʢʠʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ; 2 ï ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʟʦʥʳ ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʛʦ ʨʘʟʣʦʤʘ; ɹ ï ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 
ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʡ ʩʝʡʩʤʦʛʝʥʥʦʡ ʟʦʥʝ. 

 
Fig. 1. Graphs of the distribution of earthquakes with Mmb Ó 2,8 by number over time. A ï 1 ï deep-focus Pamir-Hindikush 

earthquakes; 2 ï earthquakes of the South Fergana fault zone; B ï distribution of the number of earthquakes in the South Fergana 
seismogenic zone. 

 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ 2011 ʛ. ʚ ʧʨʝʜʝʣʘʭ ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʡ ʩʝʡʩʤʦʛʝʥʥʦʡ ʟʦʥʳ ʚʦʟʥʠʢʣʦ 

ʩʠʣʴʥʦʝ ʂʘʥʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʩ ʄ = 6,4. ʆʥʦ ʧʨʦʠʟʦʰʣʦ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʙʦʣʝʝ 7-10 ʢʤ ʦʪ 

ʵʧʠʮʝʥʪʨʘ ʏʠʤʠʦʥʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 1982 ʛ., ʢʦʪʦʨʦʝ ʠʤʝʣʦ ʩʠʣʫ ʄ = 5,8. ʊʘʢ, ʥʘʙʣʶʜʘʝʪʩʷ 

ʧʦʚʪʦʨʥʘʷ ʘʢʪʠʚʠʟaʮʠʷ ʦʯʘʛʦʚʦʡ ʟʦʥʳ ʯʝʨʝʟ 29 ʣʝʪ. ʈʘʩʩʤʦʪʨʠʤ ʪʝʧʝʨʴ, ʢʘʢ ʚʝʣʠ ʩʝʙʷ ʜʨʫʛʠʝ 

ʯʘʩʪʠ ʩʝʡʩʤʦʛʝʥʥʦʡ ʟʦʥʳ ʟʘ ʵʪʦʪ ʧʝʨʠʦʜ. ɼʣʷ ʵʪʦʛʦ ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ ʧʦʢʚʘʨʪʘʣʴʥʳʝ ʢʘʨʪʳ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʧʠʮʝʥʪʨʦʚ ʧʦ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʡ ʩʝʡʩʤʦʛʝʥʥʦʡ ʟʦʥʳ ʩ 

ʩʦʩʪʘʚʣʝʥʠʝʤ ʨʘʟʨʝʟʦʚ, ʩ ʫʢʘʟʘʥʠʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʦ 

ʛʣʫʙʠʥʘʤ ʟʘ ʧʝʨʠʦʜ 2010-2012 ʛʛ. ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ 2010 ʛ. ʩʝʡʩʤʠʯʥʦʩʪʴ ʟʦʥʳ ʙʳʣʘ ʥʘ 

ʫʨʦʚʥʝ ʬʦʥʘ ʠ ʧʦ ʛʣʫʙʠʥʝ ʥʘ ʫʨʦʚʥʝ 5 ʢʤ. ʆʪʤʝʯʝʥʳ ʜʚʘ ʩʣʫʯʘʷ, ʢʦʛʜʘ ʛʣʫʙʠʥʘ ʜʦʭʦʜʠʣʘ ʜʦ 10 

ʠ 15 ʢʤ.  
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ɺ ʦʪʣʠʯʠʝ ʦʪ ʵʪʦʛʦ, ʚ 2011 ʛ. ʥʘʙʣʶʜʘʣʦʩʴ ʟʥʘʯʠʤʦʝ ʫʚʝʣʠʯʝʥʠʝ ʩʝʡʩʤʠʯʥʦʩʪʠ ʚʦ ʚʪʦʨʦʤ 

ʢʚʘʨʪʘʣʝ (ʨʠʩ. 2). ʂʦʣʠʯʝʩʪʚʦ ʚʦʟʥʠʢʰʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚʦʟʨʦʩʣʦ ʜʦ 18, ʘ ʛʣʫʙʠʥʘ ʦʯʘʛʦʚ 

ʦʧʫʩʪʠʣʘʩʴ ʜʦ 20 ʢʤ. 
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ʈʠʩ. 2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʡ ʩʝʡʩʤʦʛʝʥʥʦʡ ʟʦʥʳ ʚ 1-4 ʢʚʘʨʪʘʣʘʭ 2011 ʛ. ʠ ʨʘʟʨʝʟʳ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʯʘʛʦʚ ʧʦ ʛʣʫʙʠʥʝ. 
 

Fig. 2. Distribution of earthquakes in the South Fergana seismogenic zone in 1-4 quarters of 2011 and sections of the 
distribution of sources by depth. 

 

ɺ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. 

ʆʥʠ ʧʨʦʠʩʭʦʜʠʣʠ ʭʘʦʪʠʯʥʦ, ʪʦ ʥʘ ʦʜʥʦʤ ʢʨʘʶ, ʪʦ ʥʘ ʜʨʫʛʦʤ, ʪʦ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʟʦʥʳ. 

ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʚʩʷ ʟʦʥʘ ʥʘʭʦʜʠʪʩʷ ʚ ʦʜʠʥʘʢʦʚʳʭ ʫʩʣʦʚʠʷʭ ʥʘʧʨʷʞʝʥʥʦʩʪʠ. ɺ 

ʪʨʝʪʴʝʤ ʢʚʘʨʪʘʣʝ 2011 ʛ. 20 ʠʶʣʷ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʩʝʡʩʤʦʛʝʥʥʦʡ ʟʦʥʳ ʚʦʟʥʠʢʣʦ ʩʠʣʴʥʦʝ 

ʂʘʥʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʩ ʄ = 6,3. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʥʘʯʠʤʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚʦ ʚʪʦʨʦʤ ʢʚʘʨʪʘʣʝ ʧʨʦʠʟʦʰʣʦ ʥʝ ʚ ʨʘʡʦʥʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʂʘʥʩʢʦʛʦ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʘ ʚʦʩʪʦʯʥʝʝ ʦʪ ʥʝʛʦ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 70-100 ʢʤ. ʊʘʢ, ʟʥʘʯʠʤʦʛʦ ʫʚʝʣʠʯʝʥʠʷ 

ʢʦʣʠʯʝʩʪʚʘ ʩʣʘʙʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʷʚʣʷʚʰʠʭʩʷ ʢʘʢ ʙʳ ʧʨʝʜʚʝʩʪʥʠʢʦʤ ʚʦʟʥʠʢʰʝʛʦ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʥʝ ʦʪʤʝʯʝʥʦ. ʆʩʥʦʚʥʘʷ ʤʘʩʩʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʨʦʠʟʦʰʣʠ ʥʘ ʛʣʫʙʠʥʝ ʜʦ 15 ʢʤ. 

ʆʪʤʝʯʝʥ ʪʦʣʴʢʦ ʣʠʰʴ ʦʜʠʥ ʩʣʫʯʘʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʩ ʄ Ò 8 ʥʘ ʛʣʫʙʠʥʝ 25 ʢʤ.  
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ʈʠʩ. 3. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʘʬʪʝʨʰʦʢʦʚ ʂʘʥʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 2011 ʛ. 1 ï ʵʧʠʮʝʥʪʨ ʦʩʥʦʚʥʦʛʦ 
ʟʝʤʣʝʪʨʷʩʝʥʠʷ; 2 ï ʵʧʠʮʝʥʪʨʳ ʘʬʪʝʨʰʦʢʦʚ; 3 ï ʩʝʡʩʤʦʛʝʥʥʳʝ ʟʦʥʳ; 4 ï ʧʨʝʦʙʣʘʜʘʶʱʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʦʙʣʘʢʘ 

ʘʬʪʝʨʰʦʢʦʚ; 5 ï ʠʟʦʩʝʡʩʪʳ ʩʦʪʨʷʩʝʥʠʡ. 
 

Fig. 3. Spatial distribution of aftershocks of the 2011 Cannes earthquake. 1 ï epicenter of the main earthquake; 2 ï 
epicenters of aftershocks; 3 ï seismogenic zones; 4 ï prevailing directions of the aftershock cloud; 5 ï shaking isoseisms. 

 

ɺ ʪʝʯʝʥʠʝ IV-ʛʦ ʢʚʘʨʪʘʣʘ ʚ ʧʨʝʜʝʣʘʭ ʟʦʥʳ ʚʦʟʥʠʢʣʦ ʚʩʝʛʦ ʜʚʘ ʩʦʙʳʪʠʷ ʩ ʄ = 2,5 ʠ 6 ʩ 

ʄ < 2,5. ɸʥʘʣʦʛʠʯʥʦʝ ʟʘʪʠʰʴʝ ʩʝʡʩʤʦʛʝʥʥʦʡ ʟʦʥʳ ʥʘʙʣʶʜʘʣʦʩʴ ʠ ʚ ʪʝʯʝʥʠʝ I-ʛʦ ʠ II-ʛʦ 

ʢʚʘʨʪʘʣʦʚ 2012 ʛ. ʊʦʣʴʢʦ ʣʠʰʴ ʚ III-ʤ ʢʚʘʨʪʘʣʝ ʙʳʣʦ ʥʝʢʦʪʦʨʦʝ ʫʚʝʣʠʯʝʥʠʝ ʩʝʡʩʤʠʯʥʦʩʪʠ 

ʚʝʨʭʥʝʡ 10-ʢʠʣʦʤʝʪʨʦʚʦʡ ʯʘʩʪʠ ʟʝʤʥʦʡ ʢʦʨʳ. 

ɸʥʘʣʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʷʚʣʝʥʠʷ ʘʬʪʝʨʰʦʢʦʚ ʂʘʥʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʳʝ ʨʘʟʤʝʨʳ ʦʙʣʘʩʪʠ ʥʘʠʙʦʣʴʰʝʛʦ ʩʢʦʧʣʝʥʠʷ ï 25-30 ʢʤ 

(ʨʠʩ. 3). ʅʘʠʙʦʣʝʝ ʦʪʜʘʣʝʥʥʳʝ ʘʬʪʝʨʰʦʢʠ ʧʨʦʠʟʦʰʣʠ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 50-60 ʢʤ. ʂʘʢ ʚʠʜʥʦ ʠʟ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʘʚʪʝʨʰʦʢʦʚ, ʦʙʣʘʩʪʴ ʘʢʪʠʚʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʠʤʝʝʪ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʝ ʭʘʨʘʢʪʝʨʥʳʝ ʨʘʟʤʝʨʳ. ʂʦʥʝʯʥʦ, ʫʜʘʣʝʥʥʦʩʪʴ ʦʪʜʝʣʴʥʳʭ 

ʵʧʠʮʝʥʪʨʦʚ, ʚʦʟʥʠʢʰʠʭ ʧʦʩʣʝ ʛʣʘʚʥʦʛʦ ʪʦʣʯʢʘ ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʵʧʠʮʝʥʪʨʘ, ʧʦ 

ʦʮʝʥʢʘʤ [Gardner and Knopoff, 1974], ʥʝ ʚʭʦʜʠʪ ʚ ʯʠʩʣʦ ʘʬʪʝʨʰʦʢʦʚ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʦ 
ʚʨʝʤʝʥʠ ʧʨʦʷʚʣʝʥʠʷ ʠ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʦʥʠ ʷʚʣʷʶʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʘʢʪʠʚʠʟaʮʠʠ ʚ ʵʪʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʠ ʚʧʦʣʥʝ ʤʦʛʫʪ ʙʳʪ ɹ ʚʢʣʶʯʝʥʳ ʚ ʯʠʩʣʦ ʘʬʪʝʨʰʦʢʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʚ 

ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʵʧʠʮʝʥʪʨʦʚ ʘʬʪʝʨʰʦʢʦʚ ʧʨʦʷʚʣʷʪʁʩʷ ʜʚʘ ʧʨʝʦʙʣʘʜʘʶʱʠʭ ʥʘʧʨʘʚʣʝʥʠʷ. ʆʜʥʦ 

ʠʟ ʥʠʭ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʧʨʘʚʣʝʥʠʶ ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʛʦ ʨʘʟʣʦʤʘ ʠ ʠʤʝʝʪ ʰʠʨʦʪʥʦʝ 

ʧʨʦʩʪʠʨʘʥʠʝ. ɺʪʦʨʦʝ ï ʩʝʚʝʨʦ-ʟʘʧʘʜ ï ʶʛʦ-ʚʦʩʪʦʯʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠ.̫ ɺ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʦʙʣʘʩʪʠ 

ʤʘʢʩʠʤʘʣʴʥʳʭ ʨʘʟʨʫʰʝʥʠʡ ʪʘʢʞʝ ʥʘʙʣʶʜʘʪʁʩʷ ʧʨʠʟʥʘʢʠ ʜʚʫʭ ʧʨʝʦʙʣʘʜʘʶʱʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ï 

ʩʝʚʝʨʦ-ʟʘʧʘʜ ï ʶʛʦ-ʚʦʩʪʦʯʥʦʝ (ʨʘʡʦʥʳ ɹʘʛʜʘʜ, ʈʠʰʪʦʥ ʠ ʧʨʠʣʝʛʘʶʱʠʝ ʪʝʨʨʠʪʦʨʠʠ) ʠ 

ʰʠʨʦʪʥʦʝ (ʨʘʡʦʥ ʉʦʭ, ʧʨʠʣʝʛʘʶʱʠʝ ʪʝʨʨʠʪʦʨʠʠ ʠ ʚʦʩʪʦʯʥʳʝ ʫʯʘʩʪʢʠ) [ʅʫʨʤʘʪʦʚ ʠ ʜʨ., 2013]. 

ʐʠʨʦʪʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʦʙʣʘʢʘ ʘʬʪʝʨʰʦʢʦʚ ʦʜʥʦʟʥʘʯʥʦ ʩʚʷʟʘʥʦ ʩ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʖʞʥʦ-

ʌʝʨʛʘʥʩʢʦʛʦ ʛʣʫʙʠʥʥʦʛʦ ʨʘʟʣʦʤʘ. ʇʨʝʦʙʣʘʜʘʥʠʝ ʩʝʚʝʨʦ-ʟʘʧʘʜ ï ʶʛʦ-ʚʦʩʪʦʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ 

ʥʘʚʦʜʠʪ ʥʘ ʤʳʩʣʴ, ʯʪʦ, ʧʦʤʠʤʦ ʰʠʨʦʪʥʦʛʦ, ʥʘ ʩʝʡʩʤʦʛʝʥʥʫʶ ʟʦʥʫ ʜʝʡʩʪʚʫʶʪ ʩʠʣʳ ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʶ ʂʦʢʘʥʜ-ʂʫʤʙʝʣʴʩʢʠʭ ʨʘʟʣʦʤʦʚ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ 

ʦʯʘʛʦʚʦʡ ʦʙʣʘʩʪʠ ʂʘʥʩʢʦʛʦ ʠ ʏʠʤʠʦʥʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʢ ʦʜʥʦʤʫ ʫʟʣʦʚʦʤʫ ʫʯʘʩʪʢʫ ʖʞʥʦ-

ʌʝʨʛʘʥʩʢʦʛʦ ʠ ʧʦʧʝʨʝʯʥʦʛʦ ʂʦʢʘʥʜ-ʂʫʤʙʝʣʴʩʢʦʛʦ ʨʘʟʣʦʤʦʚ. 

ʇʨʦʘʥʘʣʠʟʠʨʫʝʤ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʷʚʣʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʧʝʨʠʦʜ ʘʢʪʠʚʠʟaʮʠʠ 

ʩʝʡʩʤʠʯʥʦʩʪʠ ʨʝʛʠʦʥʘ ʚ 2016-2017 ʛʛ. ʅʘ ʨʠʩ. 4, 5 ʦʪʨʘʞʝʥʦ ʧʦʢʚʘʨʪʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 
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ʵʧʠʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠ ʨʘʟʨʝʟʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʯʘʛʦʚ ʧʦ ʛʣʫʙʠʥʝ ʚ ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʡ 

ʩʝʡʩʤʦʛʝʥʥʦʡ ʟʦʥʳ ʟʘ ʵʪʦʪ ʧʝʨʠʦʜ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩ. 4 ʠ 5, ʢʦʣʠʯʝʩʪʚʦ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʚʦʟʥʠʢʰʠʭ ʟʘ ʵʪʦʪ ʧʝʨʠʦʜ, 

ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ, ʯʝʤ ʚ 2010-2012 ʛʛ. ʈʦʩʪ ʢʦʣʠʯʝʩʪʚʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʟʘ ʵʪʦʪ ʧʝʨʠʦʜ, 

ʧʦʤʠʤʦ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʩʝʡʩʤʠʯʥʦʩʪʠ, ʧʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ, ʩʚʷʟʘʥ 

ʩ ʦʙʥʦʚʣʝʥʠʝʤ ʘʧʧʘʨʘʪʫʨʥʦʡ ʙʘʟʳ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ ʠ ʧʨʠʤʝʥʝʥʠʝʤ ʜʣʷ ʦʙʨʘʙʦʪʢʠ 

ʜʘʥʥʳʭ ʥʦʚʦʡ ʤʝʪʦʜʠʢʠ. ʂʘʢ ʚʠʜʠʤ ʠʟ ʨʠʩʫʥʢʦʚ, ʢʦʣʠʯʝʩʪʚʦ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʚʦʟʥʠʢʰʝʝ ʚ 

ʩʝʡʩʤʦʛʝʥʥʦʡ ʟʦʥʝ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ ʢʚʘʨʪʘʣʘ, ʚʘʨʴʠʨʦʚʘʣʦ ʦʪ 15 ʜʦ 29 ʩʦʙʳʪʠʡ. ɺ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʨʦʷʚʣʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢʫʶ-ʣʠʙʦ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ 

ʜʦʩʪʘʪʦʯʥʦ ʪʨʫʜʥʦ.  

ʅʘʯʠʥʘʷ ʩ 2017 ʛ., ʢʘʨʪʠʥʘ ʟʥʘʯʠʤʦ ʤʝʥʷʝʪʩʷ. ɺ ʧʝʨʚʦʤ ʢʚʘʨʪʘʣʝ ʵʪʦʛʦ ʛʦʜʘ 

ʘʢʪʠʚʠʟaʮʠ̫ ʥʘʯʠʥʘʣʘʩʴ ʩ ʛʣʫʙʠʥʥʳʭ (20-30 ʢʤ) ʩʣʦʝʚ ʠ ʧʦʩʪʝʧʝʥʥʦ ʧʝʨʝʤʝʘɦʣʘʩʴ ʢ ʚʝʨʭʥʠʤ 

ʩʣʦʷʤ (ʦʪ 5-15 ʢʤ). ɼʨʫʛʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚ ʪʝʯʝʥʠʝ ʢʚʘʨʪʘʣʘ ʩʝʡʩʤʦʛʝʥʥʘʷ 

ʟʦʥʘ ʘʢʪʠʚʠʟʠʨʦʚʘʣʘʩʴ ʧʦ ʚʩʝʡ ʜʣʠʥʝ ʩ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 350 ʢʤ ʠ ʙʦʣʝʝ.  
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ʈʠʩ. 4. ʈʘʩʧʨʝʜʝʣʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʡ ʩʝʡʩʤʦʛʝʥʥʦʡ ʟʦʥʝ ʚʦ ʚʨʝʤʝʥʠ ʠ ʧʦ ʛʣʫʙʠʥʝ  

ʚ 1-4 ʢʚʘʨʪʘʣʘʭ 2016 ʛ. 
 

Fig. 4. Distributions of earthquakes in the South Ferghana seismogenic zone in time and depth in 1-4 quarters of 2016. 
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ʈʠʩ. 5. ʈʘʩʧʨʝʜʝʣʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʡ ʩʝʡʩʤʦʛʝʥʥʦʡ ʟʦʥʝ ʚʦ ʚʨʝʤʝʥʠ ʠ ʧʦ ʛʣʫʙʠʥʝ  

ʚ 1-4 ʢʚʘʨʪʘʣʘʭ 2017 ʛ. 
 

Fig. 5. Distributions of earthquakes in the South Ferghana seismogenic zone in time and depth in 1-4 quarters of 2017. 

 

ɺʦ ʚʪʦʨʦʤ ʢʚʘʨʪʘʣʝ ʧʨʦʜʦʣʞʘʣʘʩʴ ʘʢʪʠʚʠʟaʮʠʷ ʚʝʨʭʥʠʭ ʩʣʦʝʚ (ʜʦ 15 ʢʤ), ʢʦʪʦʨʘʷ ʚ 

ʢʦʥʮʝ ʢʚʘʨʪʘʣʘ ʧʝʨʝʰʣʘ ʥʘ ʙʦʣʝʝ ʛʣʫʙʦʢʠʝ ʩʣʦʠ (ʜʦ 30 ʢʤ) (ʩʤ. ʨʠʩ. 5). 

ɺ ʪʨʝʪʴʝʤ ʢʚʘʨʪʘʣʝ ʚ ʦʩʥʦʚʥʦʤ ʩʦʭʨʘʥʠʣʘʩʴ ʘʢʪʠʚʠʟaʮʠʷ ʥʠʞʥʠʭ ʩʣʦʚ. ʕʧʠʟʦʜʠʯʝʩʢʠ 

ʝʜʠʥʠʯʥʳʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʧʨʦʠʩʭʦʜʠʣʠ ʠ ʚ ʚʝʨʭʥʠʭ ʩʣʦʷʭ ʩʝʡʩʤʦʛʝʥʥʦʡ ʟʦʥʳ (ʩʤ. ʨʠʩ. 5). 

ɺ ʯʝʪʚʝʨʪʦʤ ʢʚʘʨʪʘʣʝ ʘʢʪʠʚʠʟaʮʠ̫ ʩʝʡʩʤʠʯʥʦʩʪʠ ʧʝʨʝʭʦʜʠʪ ʢ ʚʝʨʭʥʠʤ ʩʣʦʷʤ 

ʩʝʡʩʤʦʛʝʥʥʦʡ ʟʦʥʳ (ʩʤ. ʨʠʩ. 5). ʆʪʤʝʪʠʤ, ʯʪʦ, ʢʨʦʤʝ ʜʠʬʬʝʨʝʥʮʠaʮʠʠ ʧʦ ʛʣʫʙʠʥʝ, ʚʦ ʚʩʝʭ 

ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʩʣʫʯʘʷʭ ʥʘʙʣʶʜʘʝʪʩʷ ʭʘʦʪʠʯʝʩʢʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʦ ʚʩʝʡ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʩʝʡʩʤʦʛʝʥʥʦʡ ʟʦʥʳ.  

ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ. ɼʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʦʚʝʜʝʥʳ ʘʥʘʣʦʛʠʯʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʤʝʞʨʘʟʣʦʤʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʨʘʩʩʤʦʪʨʠʤ ʨʝʟʫʣʴʪʘʪ 

ʘʥʘʣʠʟʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʧʠʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠ ʨʘʟʨʝʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʯʘʛʦʚ ʧʦ ʛʣʫʙʠʥʝ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʤʝʞʜʫ ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʡ ʠ ɸʥʜʠʞʘʥʩʢʦʡ ʩʝʡʩʤʦʛʝʥʥʳʤʠ ʟʦʥʘʤʠ ʚ ʪʝʯʝʥʠʝ 4-

ʛʦ ʢʚʘʨʪʘʣʘ (ʨʠʩ. 6). 

ʂʘʢ ʦʪʤʝʯʝʥʦ ʚʳʰʝ, ʚ ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʡ ʩʝʡʩʤʦʛʝʥʥʦʡ ʟʦʥʝ ʚ ʵʪʦʤ ʢʚʘʨʪʘʣʝ ʦʩʥʦʚʥʘʷ 

ʤʘʩʩʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʨʦʠʟʦʰʣʘ ʥʘ ʛʣʫʙʠʥʝ ʦʪ 5 ʜʦ 15 ʢʤ. ɺ ʤʝʞʩʝʡʩʤʦʛʝʥʥʦʤ ʙʣʦʢʝ ʩʥʘʯʘʣʘ 

ʘʢʪʠʚʠʟʠʨʦʚʘʣʠʩʴ ʥʠʞʥʠʝ ʩʣʦʠ (ʦʪ 15 ʜʦ 30 ʢʤ), ʘ ʟʘʪʝʤ ʘʢʪʠʚʠʟaʮʠ̫ ʧʝʨʝʰʣʘ ʥʘ ʚʝʨʭʥʠʝ (ʦʪ 5 

ʜʦ 15 ʢʤ). ʅʘʙʣʶʜʘʝʪʩʷ ʧʨʦʜʦʣʞʝʥʠʝ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʡ 

ʩʝʡʩʤʦʛʝʥʥʦʡ ʟʦʥʝ ʚ ʤʝʞʨʘʟʣʦʤʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. 
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ʈʠʩ. 6. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʵʧʠʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʤʝʞʜʫ ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʡ ʠ ɸʥʜʠʞʘʥʩʢʦʡ ʩʝʡʩʤʦʛʝʥʥʳʤʠ ʟʦʥʘʤʠ 
ʟʘ 4-ʡ ʢʚ. 2017 ʛ. ʠ ʨʘʟʨʝʟʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʯʘʛʦʚ ʧʦ ʛʣʫʙʠʥʝ. 

 
Fig. 6. Distribution of earthquake epicenters between the South Fergana and Andijan seismogenic zones for the 4th 

quarter 2017 and and sections of the distribution of foci in depth. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʘʢ ʙʳ ʧʨʦʷʚʣʷʝʪʩʷ ʚʦʣʥʦʦʙʨʘʟʥʘʷ ʢʘʨʪʠʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʝʡʩʤʦʛʝʥʥʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ. ɺ ʪʘʙʣ. 1 ʧʨʠʚʝʜʝʥʦ ʧʦʢʚʘʨʪʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

ʧʨʦʠʩʰʝʜʰʠʭ ʥʘ ʨʘʟʥʳʭ ʛʣʫʙʠʥʘʭ: 0-9 ʢʤ, 10-19 ʢʤ ʠ 20 ʢʤ ʠ ʙʦʣʝʝ. ʊʘʢ, ʚʠʜʥʦ, ʯʪʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʦ ʢʚʘʨʪʘʣʘʤ ʠʤʝʝʪ ʪʘʢʞʝ 

ʚʦʣʥʦʦʙʨʘʟʥʫʶ ʬʦʨʤʫ.  

ɺ ʪʘʙʣ. 1 ʦʙʦʙʱʝʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʚʦʟʥʠʢʰʠʭ ʥʘ ʨʘʟʣʠʯʥʦʡ 

ʛʣʫʙʠʥʝ. ɺ ʦʩʦʙʝʥʥʦʩʪʷʭ ʧʨʦʷʚʣʝʥʠʷ ʩʝʡʩʤʠʯʥʦʩʪʠ ʨʘʟʥʳʭ ʩʣʦʝʚ ʟʝʤʥʦʡ ʢʦʨʳ ʩʫʱʝʩʪʚʫʝʪ 

ʦʧʨʝʜʝʣʝʥʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ. ɺ ʧʝʨʚʦʤ ʢʚʘʨʪʘʣʝ 2016 ʛ. ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʤ ʙʳʣ 

ʧʨʦʤʝʞʫʪʦʯʥʳʡ 10-19 ʢʤ ʩʣʦʡ. ɺʦ ʚʪʦʨʦʤ ʢʚʘʨʪʘʣʝ ʘʢʪʠʚʠʟaʮʠʷ ʧʝʨʝʰʣʘ ʥʘ ʚʝʨʭʥʠʡ 9 ʢʤ ʩʣʦʡ, 

ʟʘʪʝʤ ʦʧʷʪʴ ʥʘ ʧʨʦʤʝʞʫʪʦʯʥʳʡ 10-19 ʢʤ, ʠ ʵʪʦ ʧʨʦʜʦʣʞʘʣʦʩʴ ʠ ʚ ʯʝʪʚʝʨʪʦʤ ʢʚʘʨʪʘʣʝ. ɺ ʧʝʨʚʦʤ 

ʢʚʘʨʪʘʣʝ 2017 ʛ. ʘʢʪʠʚʠʟaʮʠʷ ʧʝʨʝʰʣʘ ʥʘ ʩʘʤʳʡ ʛʣʫʙʦʢʠʡ ʩʣʦʡ (ʅ Ó 20 ʢʤ). ɺ ʜʘʣʴʥʝʡʰʝʤ 

ʘʢʪʠʚʠʟaʮʠʷ ʧʝʨʝʰʣʘ ʥʘ ʚʝʨʭʥʠʡ, ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʠ ʚʝʨʭʥʠʝ ʩʣʦʠ. ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʥʘʧʨʷʞʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʢʘʢ ʩʝʡʩʤʦʛʝʥʥʳʭ ʟʦʥ, ʪʘʢ ʠ 

ʤʝʞʩʝʡʩʤʦʛʝʥʥʳʭ ʙʣʦʢʦʚ ʟʝʤʥʦʡ ʢʦʨʳ ʚ ʛʦʜʳ ʨʝʛʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʠʟaʮʠʠ ʨʝʛʠʦʥʘ ʧʨʦʷʚʣʷʝʪʩʷ 

ʚʦʣʥʦʦʙʨʘʟʥʦ.  
ʊʘʙʣʠʮʘ 1 
 
ʇʦʢʚʘʨʪʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʦ ʛʣʫʙʠʥʘʤ 

 

ʅ, ʢʤ 

2016 ʛ. 2017 ʛ. 

1 ʢʚ. 2 ʢʚ. 3 ʢʚ. 4 ʢʚ. 1 ʢʚ. 2 ʢʚ. 3 ʢʚ. 4 ʢʚ. 

0-9 7 15 5 10 8 8 3 11 

10-19 9 7 9 14 6 6 12 8 

20 ʠ ʙʦʣʝʝ  2 9 7 5 10 2 6 2 

 

ʈʘʩʩʤʦʪʨʠʤ ʪʝʧʝʨʴ ʢʘʢ ʨʘʟʚʠʚʘʣʩʷ ʧʨʦʮʝʩʩ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ 

ʠʟʫʯʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʪʝʯʝʥʠʝ 2020-2021 ʛ. ʅʘ ʨʠʩ. 7 ʧʨʠʚʝʜʝʥʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʵʧʠʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʧʨʝʜʝʣʘʭ ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʡ ʩʝʡʩʤʦʛʝʥʥʦʡ ʟʦʥʳ ʟʘ 

2020 ʛ. ʊʘʢ, ʚʠʜʥʦ, ʯʪʦ ʢʘʨʪʠʥʘ ʘʙʩʦʣʶʪʥʦ ʥʝ ʧʦʭʦʞʘ ʥʘ ʨʘʥʝʝ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ɺ ʪʝʯʝʥʠʝ 

ʵʪʠʭ ʛʦʜʦʚ ʢʦʣʠʯʝʩʪʚʦ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʦʩʣʦ. ʆʥʠ ʟʘʧʦʣʥʷʶʪ ʩʝʡʩʤʦʛʝʥʥʫʶ ʟʦʥʫ 

ʧʦ ʚʩʝʡ ʝʝ 440-ʢʠʣʦʤʝʪʨʦʚʦʡ ʧʨʦʪʷʞʝʥʥʦʩʪʠ. ʆʩʦʙʝʥʥʦ ʦʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 



Seysmologiya muammolari *  ʇʨʦʙʣʝʤʳ ʩʝʡʩʤʦʣʦʛʠʠ * Seismology problems *  ̄ 2, ʪ.5, 2023  

 

 

 

36 

ʦʯʘʛʦʚ ʧʦ ʛʣʫʙʠʥʝ. ʆʯʘʛʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ ʚʩʝʡ 15-ʢʠʣʦʤʝʪʨʦʚʦʡ 

ʪʦʣʱʝ ʟʝʤʥʦʡ ʢʦʨʳ. ɺ ʝʜʠʥʠʯʥʳʭ ʩʣʫʯʘʷʭ ʦʪʤʝʯʝʥʳ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʩ ʙʦʣʝʝ ʛʣʫʙʦʢʠʤʠ ʦʯʘʛʘʤʠ  

(6 ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʟʘ ʛʦʜ ʩ ʅ Ó 20 ʢʤ). 

1 

 

2 

 
3 

 

4 

 
ʈʠʩ. 7. ɻʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʙʣʦʢʠ ʌʝʨʛʘʥʩʢʦʡ ʚʧʘʜʠʥʳ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʡ 

ʩʝʡʩʤʦʛʝʥʥʦʡ ʟʦʥʳ ʚ 1-4 ʢʚ. 2020 ʛ. ʠ ʨʘʟʨʝʟʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʯʘʛʦʚ ʧʦ ʛʣʫʙʠʥʝ. 1 ï ʛʨʘʥʠʮʳ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ 
ʙʣʦʢʦʚ; 2 ï ʘʢʪʠʚʥʳʝ ʨʘʟʣʦʤʳ; 3 ï ʵʧʠʮʝʥʪʨʳ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. 

 
Fig. 7. Geodynamic blocks of the Fergana depression and the distribution of earthquakes in the South Fergana 

seismogenic zone in the 1st-4th quarter of 2020 and sections of the distribution of foci in depth. 1 ï boundaries of 
geodynamic blocks; 2 ï active faults; 3 ï earthquake epicenters. 

 

ɺ 2021 ʛ. ʠʟ 129 ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʚʦʟʥʠʢʰʠʭ ʟʘ ʪʨʠ ʢʚʘʨʪʘʣʘ ʛʦʜʘ, ʪʦʣʴʢʦ ʣʠʰʴ 13 ʩʦʙʳʪʠʡ 

ʧʨʦʠʩʭʦʜʠʣʠ ʥʘ ʛʣʫʙʠʥʝ ʅ Ó 20 ʢʤ, ʦʩʪʘʣʴʥʳʝ ï ʚ 15-ʢʠʣʦʤʝʪʨʦʚʦʡ ʪʦʣʱʝ ʟʝʤʥʦʡ ʢʦʨʳ. ʕʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʥʘʧʨʷʞʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʙʳʣʠ ʪʦʣʴʢʦ ʚʝʨʭʥʠʝ ʩʣʦʠ ʟʝʤʥʦʡ ʢʦʨʳ.  

ɿʘʢʣʶʯʝʥʠʝ. ʍʘʨʘʢʪʝʨ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʝʤʥʦʡ ʢʦʨʳ ʚ ʤʘʩʰʪʘʙʝ ʩʝʡʩʤʦʛʝʥʥʳʭ 

ʟʦʥ ʥʝʫʩʪʦʡʯʠʚ ʚʦ ʚʨʝʤʝʥʠ ʠ ʧʦ ʛʣʫʙʠʥʝ. ʕʧʠʮʝʥʪʨʳ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʦ ʩʝʡʩʤʦʛʝʥʥʦʡ ʟʦʥʝ 

ʨʘʩʧʨʝʜʝʣʝʥʳ ʨʘʚʥʦʤʝʨʥʦ ʠ ʚʦ ʚʨʝʤʝʥʠ ʧʨʦʷʚʣʷʶʪʩʷ ʭʘʦʪʠʯʥʦ. ʆʯʘʛʠ ʩʠʣʴʥʳʭ ʂʘʥʩʢʦʛʦ ʠ 

ʏʠʤʠʦʥʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʨʠʫʨʦʯʝʥʳ ʢ ʫʟʣʦʚʳʤ ʫʯʘʩʪʢʘʤ ʩʝʡʩʤʦʛʝʥʥʦʡ ʟʦʥʳ. ʆʩʥʦʚʥʘʷ ʤʘʩʩʘ 

ʩʣʘʙʳʭ ʠ ʫʤʝʨʝʥʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʨʦʷʚʣʷʝʪʩʷ ʚ 15-ʢʠʣʦʤʝʪʨʦʚʦʤ ʩʣʦʝ 

ʟʝʤʥʦʡ ʢʦʨʳ. ɺ ʦʪʜʝʣʴʥʳʝ ʧʝʨʠʦʜʳ ʘʢʪʠʚʠʟʠʨʫʪʁʩʷ ʙʦʣʝʝ ʛʣʫʙʦʢʠʝ ʩʣʦʠ (ʜʦ 30 ʢʤ) ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʧʦʩʪʝʧʝʥʥʳʤ ʧʝʨʝʭʦʜʦʤ ʚ ʩʨʝʜʥʠʝ (10-20 ʢʤ) ʠ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʳʝ (ʜʦ 9 ʢʤ) ʩʣʦʠ 

ʟʝʤʥʦʡ ʢʦʨʳ, ʩ ʚʦʣʥʦʦʙʨʘʟʥʳʤ ʧʨʦʷʚʣʝʥʠʝʤ ʩʝʡʩʤʠʯʥʦʩʪʠ. ɸʤʧʣʠʪʫʜʘ ʚʦʣʥʳ, ʧʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, 

ʩʦʠʟʤʝʨʠʤʘ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʛʣʫʙʠʥʦʡ ʩʝʡʩʤʦʛʝʥʥʦʛʦ ʩʣʦʷ. ʉʫʜʷ ʧʦ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʘʢʪʠʚʠʟaʮʠʠ 
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ʩʝʡʩʤʦʛʝʥʥʳʭ ʟʦʥ, ʭʘʨʘʢʪʝʨʥʳʝ ʨʘʟʤʝʨʳ ʧʨʦʮʝʩʩʦʚ, ʚʳʟʳʚʘʶʱʠʝ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʝ ʢʦʣʝʙʘʥʠʷ 

ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ, ʯʝʤ ʨʘʟʤʝʨʳ ʩʝʡʩʤʦʛʝʥʥʳʭ ʟʦʥ ʠ ʠʭ ʩʦʚʦʢʫʧʥʦʩʪʴ. 
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JANUBIY -FARG'ONA SEISMOGEN ZONASI KUCHLANGANLIK XOLATINI QISQA MUDDATLI 

O'ZGARUVCHANLIGI TO'G'RISIDA  

 

U.A. Nurmatov, U.A. Yusupdjanova 

 

 

Annotatsiya. Maqolada regional seysmik faollik yillarida Janubiy Farg'ona seysmogen zonasi doirasida 

zilzilalarning namoyon bo'lish xususiyatlarini tahlil qilish natijalari keltirilgan. Zilzila epitsentrlarining seysmogen 

zona uzunligi va seysmogen qatlamlar chuqurligi boᾶyicha har chorakda nomoyon boólishini xususiyatlari xarita va 

kesmalar koórinishida keltirilgan. Olingan natijalar yer qobig'ining kuchlanganlik holati vaqt bo'yicha 

oózgaruvchanligi va bu oózgaruvchanlik zilzila oóchoqlarining chuqurlik boóyicha toólqinsimon tarzda namoyon 

bo'lishining koórsatdi. 

 

Kalit so'zlar : seysmogen zona, epitsentr, zilzila manbai, avftershiklar, zilzila oóchogói zilzilalar, 

buzilishlar, tarqalishi, yer qobigói, yer qobigói bloklari. 

 
ON THE SHORT-TERM VARIABILITY OF THE STRESS STA TE OF THE SOUTHERN-FERGANA 

SEISMOGENIC ZONE  

 

U.A. Nurmatov, U.A. Yusupdzhanova 

 

Abstract. The article presents the results of the analysis of the features of the manifestation of earthquakes 

in the South Fergana seismogenic zone during the years of regional seismicity activation. Schematic maps of the 

quarterly distribution of earthquake epicenters along the entire length of the seismogenic zone and along the depths 

of seismogenic layers are given. The results obtained showed the instability of the stress state of the earth's crust in 

time, which is expressed in the wave-like nature of the manifestation of earthquake sources in depth and in time in 

individual years. 

 

Key words: seismogenic zone, epicenter, source of earthquakes, aftershocks, focus of earthquakes, faults, 

propagation, earth's crust, fragments of earth's crust. 
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 ɸʃɻɸʅ ʏɶʂʋɺʏɸʅ ɻʈʋʅʊʃʀפʋʈʀʃʀʐ ʄɸʁɼʆʅʃɸʈʀɼɸ ʊɸʈפ

ɸʉʆʉʃɸʈʅʀʅɻ ʄʋ׳ɸʅɼʀʉ-ɻɽʆʃʆɻʀʂ ɺɸ ʉɽʁʉʄʀʂ ʍʆʉʉɸʃɸʈʀʅʀ DEEP SOIL 

MIXING ʋʉʋʃʀ ɹʀʃɸʅ ʗʍʐʀʃɸʐ ɺɸ ʉɽʁʉʄʀʂ ɾɸɼɸʃʃʀʂ ʆʈʊʊʀʈʄɸʉʀ 

ɶɿɻɸʈʀʐʀʅʀ ɹɸ׳ʆʃɸʐ 

 

ʐ.ʀ. ɪʜʛʦʨʦʚ, ɾ.ʐ. ɹʦʟʦʨʦʚ, ʕ.ʄ. ʗʜʠʛʘʨʦʚ, ɸ.ʉ. ʍʫʩʦʤʠʜʜʠʥʦʚ,  

ɹ.ʋ. ɸʢʪʘʤʦʚ, ʐ.ɹ. ɸʚʘʟʦʚ 

ɶʟʈ ʌɸ ʉʝʡʩʤʦʣʦʛʠʷ ʠʥʩʪʠʪʫʪʠ 

 

ɸʥʥʦʪʘʮʠʷ. ʄʘץʦʣʘʜʘ ʌʘʨסʦʥʘ ʚʠʣʦʷʪʠ ץ˄פʦʥ ʰʘ״ʨʠʜʘ 16 ץʘʚʘʪʣʠ ʪʫʨʘʨ-ʞʦʡ ʙʠʥʦʣʘʨʠ 

 ʦʪʣʘʨʥʠ ʥʘʪʠʞʘʣʘʨʠץʠץʘʥʜʠʩ-ʛʝʦʣʦʛʠʢ, ʩʝʡʩʤʦʨʘʟʚʝʜʢʘ, ʤʠʢʨʦʩʝʡʩʤʠʢʘ ʪʘʜ״ʫʜʫʜʜʘ ʤʫ״ ʫʨʠʣʘʸʪʛʘʥץ

ʢʝʣʪʠʨʠʣʛʘʥ. ɻʨʫʥʪʣʘʨʥʠʥʛ ʬʠʟʠʢ-ʤʝʭʘʥʠʢ ʭʦʩʩʘʣʘʨʠʥʠ ʷʭʰʠʣʘʰ ʫʯʫʥ Deep Soil Mixing (DSM) ʫʩʫʣʠ 

 ʘʣʣʠʡ״ʘʣʛʘʥ ʤʘץʫʨʠʣʠʰ ʤʘʡʜʦʥʠʜʘ ʪʘʨץ ʫʨʠʣʠʰ ʩʠʬʘʪʠʥʠ ʦʰʠʨʠʰ ʫʯʫʥץ ʣʣʘʥʠʣʛʘʥ. ʋʰʙʫ ʫʩʫʣʜʘ˄ץ

ʛʨʫʥʪʣʘʨʛʘ ʮʝʤʝʥʪ, ʛʠʣ, ʦʭʘʢ ץʦʨʠʰʤʘʣʘʨʠʥʠ ʘʨʘʣʘʰʪʠʨʠʰʜʘʥ ʬʦʡʜʘʣʘʥʠʙ, ʛʨʫʥʪʣʘʨʥʠʥʛ ʶʢ ʢ˄ʪʘʨʠʰ 

 ʘʣʠʰץʠʥʣʘʨʥʠʥʛ ʪʘʨץʘʪʣʘʤʣʘʨʠʜʘʥ ʩʝʡʩʤʠʢ ʪ˄ʣץ ʫʜʫʜʠʜʘʛʠ ʛʨʫʥʪ״ ʦʪץʠץʦʙʠʣʷʪʠʥʠ ʷʭʰʠʣʘʥʛʘʥ. ʊʘʜץ

ʪʝʟʣʠʛʠ ʚʘ H/V ʩʧʝʢʪʨʣʘʨʠ ʤʘʲʣʫʤʦʪʣʘʨʠ ʪʘ״ʣʠʣ ʢʝʣʪʠʨʠʣʛʘʥ. 

 

ʂʘʣʠʪ ʩ˄ʟʣʘʨ: ʛʨʫʥʪ, ʩʝʡʩʤʦʨʘʟʚʝʜʢʘ, ץʫʨʠʣʠʰ, ʛʨʫʥʪ ץʘʪʣʘʤʠ, ʩʝʡʩʤʠʢ ʪʘʲʩʠʨ, ʢʦʪʣʦʚʘʥ, 

ʤʫ״ʘʥʜʠʩ-ʛʝʦʬʠʟʠʢ ʪʘʜץʠץʦʪʣʘʨ, ʛʝʦʣʦʛʦ-ʣʠʪʦʣʦʛʠʢ ץʠʨץʠʤʠ. 

 
 ʂʠʨʠʰ. Deep Soil Mixing (DSM) ʙʫʪʫʥ ʜʫʥʸʜʘ ʭʫʩʫʩʘʥ ɹʫʶʢ ɹʨʠʪʘʥʠʷ, ɻʝʨʤʘʥʠʷ, 

ʌʨʘʮʠʷ, ʍʠʪʦʡ, ʈʦʩʩʠʷ, ʊʫʨʢʠʷ ʚʘ ʙʦʰץʘ ʜʫʥʸʥʠʥʛ ʨʠʚʦʞʣʘʥʛʘʥ ʜʘʚʣʘʪʣʘʨʠʜʘ ʛʨʫʥʪʣʘʨʥʠʥʛ 

ʬʠʟʠʢ-ʤʝʭʘʥʠʢ ʭʦʩʩʘʣʘʨʠʥʠ ʷʭʰʠʣʘʰ ʫʩʫʣʠ ʩʠʬʘʪʠʜʘ ץʫʨʠʣʠʰ ʤʘʡʜʦʥʠʜʘ ʪʘʨץʘʣʛʘʥ ʤʘ״ʘʣʣʠʡ 

ʛʨʫʥʪʣʘʨʛʘ ʮʝʤʝʥʪ, ʛʠʣʣ, ʦ״ʘʢ ץʦʨʠʰʤʘʣʘʨʠʥʠ ʘʨʘʣʘʰʪʠʨʠʰʜʘʥ ʬʦʡʜʘʣʘʥʠʙ, ʛʨʫʥʪʣʘʨʥʠʥʛ ʶʢ 

ʢ˄ʪʘʨʠʰ ץʦʙʠʣʷʪʠʥʠ ʷʭʰʠʣʘʰʛʘ ʠʤʢʦʥ ʙʝʨʘʜʠʛʘʥ ʫʩʫʣ. ɹʫ ʫʩʫʣ (DSM) ʛʨʫʥʪʣʘʨʥʠ ʮʝʤʝʥʪ 

ʩʫʩʧʝʩʟʠʷʩʠ ʙʠʣʘʥ ʘʨʘʣʘʰʪʠʨʠʰ ʫʩʫʣʠ ʛʨʫʥʪ ʤʫʩʪʘ״ʢʘʤʣʠʛʠʥʠ ʦʰʠʨʠʰ ʙʦʰץʘ ʫʩʫʣʣʘʨʠʛʘ 

ʥʠʩʙʘʪʘʥ ʩʘʤʘʨʘʣʠ ״ʠʩʦʙʣʘʥʘʜʠ [1, 2]. ɹʫ ʫʩʫʣ ʥʘʬʘץʘʪ ʣʦʡʠ״ʘ ״ʘʨʘʞʘʪʣʘʨʠʥʠ ʢʘʤʘʡʪʠʨʘʜʠ, ʙʘʣʢʠ 

 ʘʤ ʢʝʯʠʢʠʰʣʘʨʥʠ ʙʘʨʪʘʨʘʬ ʵʪʘ ʦʣʘʜʠ. ɻʨʫʥʪʥʠ ʮʝʤʝʥʪ״ ʠʜʘ ʛʘʧ ʢʝʪʛʘʥʜʘץʘ״ ʘʣʘʨʠ״ʫʨʠʣʠʰ ʣʦʡʠץ

ʩʫʩʧʝʥʟʠʷʩʠ ʙʠʣʘʥ ʘʨʘʣʘʰʪʠʨʠʰ, ʰʫʥʠʥʛʜʝʢ, ʛʨʫʥʪʥʠ ʩʠʬʘʪʠʥʠ ʦʰʠʨʠʰ ʙʦʰץʘ ʫʩʫʣʣʘʨʠʛʘ 

 ʘʤ״ ʘʪʜʘʥ״ʘʣʠ ʵʢʦʣʦʛʠʢ ʞʠץʠʥʜʠʣʘʨʠʥʠ ʢʘʤʘʡʪʠʨʠʰ ʦʨץʘʨʘʛʘʥʜʘ ʢʘʨʙʦʥʘʪ ʘʥʛʠʜʨʠʜ ʯʠץ

 ʘʟʠʙ ʦʣʠʰʥʠʥʛץ ʜʠʨ (1-ʨʘʩʤ). ʐʫʥʠ ʪʘʲʢʠʜʣʘʰ ʢʝʨʘʢʢʠ, ʤʘʚʞʫʜ ʤʘʪʝʨʠʘʣʣʘʨʥʠ ʞʦʡʠʜʘץʫʣʘʡʨʦץ

 ʫʨʠʣʠʰ ʤʘʡʜʦʥʠʜʘפ .ʜʦʨʜʘ ʙ˄ʣʘʜʠץʠʥʜʠʣʘʨʥʠ ʦʣʠʙ ʪʘʰʣʘʰ ʞʫʜʘ ʢʘʤ ʤʠץʚʘ ʯʠ ץ˄ʦʞʘʪʠ ʡ״

ʤʘʚʞʫʜ ʛʨʫʥʪ ץʫʨʠʣʠʰ ʤʘʪʝʨʠʘʣʠ ʩʠʬʘʪʠʜʘ ʠʰʣʘʪʠʣʘʜʠ ʚʘ ץʫʨʠʣʠʰ ʤʘʡʜʦʥʠʜʘʛʠ ץʠʤʤʘʪ ʚʘ 

ʢʘʪʪʘ ״ʘʞʤʜʘʛʠ ץʫʨʠʣʠʰ ʤʘʪʝʨʠʘʣʣʘʨʥʠ ʪʘʰʠʰʥʠʥʛ ״ʦʞʘʪʠ ʡ˄ץ, ʙʫ ʵʩʘ ʪʨʘʥʩʧʦʨʪ 

ʚʦʩʠʪʘʣʘʨʠʥʠʥʛ ״ʘʨʘʢʘʪʠʥʠ ʢʘʤʘʡʪʠʨʠʰʛʘ ʠʤʢʦʥ ʙʝʨʘʜʠ. ɻʨʫʥʪʣʘʨʥʠ ʮʝʤʝʥʪ ץʦʨʠʰʤʘʣʘʨʠ ʙʠʣʘʥ 

ʯʫץʫʨ ʘʨʘʣʘʰʪʠʨʠʰ ʪʝʭʥʦʣʦʛʠʷʩʠ. ɻʨʫʥʪʣʘʨʥʠ ʯʫץʫʨʣʠʢ ʙ˄ʡʠʯʘ ʘʨʘʣʘʰʪʠʨʠʰ-ʙʫ ʛʨʫʥʪʥʠʥʛ 

 ʛʨʫʥʪʣʘʨʥʠʥʛ ʭʫʩʫʩʠʷʪʣʘʨʠʥʠ ʮʝʤʝʥʪ ʙʠʨʠʢʪʠʨʫʚʯʠ ץʦʣʘʪʠʥʠ ʷʭʰʠʣʘʰ ʫʩʫʣʠ ʙ˄ʣʠʙ, ʙ˄ʰʦ״

ʙʠʣʘʥ ʤʝʭʘʥʠʢ ʘʨʘʣʘʰʪʠʨʠʰ ʦʨץʘʣʠ ʷʭʰʠʣʘʡʜʠ. ʎʝʤʝʥʪ, ʢʫʣ, ʦ״ʘʢ ʸʢʠ ʙʝʥʪʦʥʠʪ ʢʘʙʠ 

ʤʠʥʝʨʘʣʣʘʨʥʠ ʛʨʫʥʪ ʙʠʣʘʥ ʘʨʘʣʘʰʪʠʨʠʰ ʛʨʫʥʪ ʭʫʩʫʩʠʷʪʣʘʨʠʥʠ ʤʫʩʪʘ״ʢʘʤʣʘʰʛʘ ʦʣʠʙ ʢʝʣʘʜʠ  

[3, 4]. 
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1-ʨʘʩʤ. ɻʨʫʥʪʥʠ ʮʝʤʝʥʪ ʩʫʩʧʝʥʟʠʷʩʠ 

ʙʠʣʘʥ ʯʫץʫʨ ʘʨʘʣʘʰʪʠʨʠʰ 

ʪʝʭʥʦʣʦʛʠʷʩʠ ʙ˄ʡʠʯʘ ʠʰʣʘʙ 

ʯʠץʘʨʠʰ ʪʝʭʥʦʣʦʛʠʢ ʩʭʝʤʘʩʠ. 

 

Fig. 1. Process Flow Diagram for Deep 

Soil/Cement Slurry Process. 

 

 ʅʘʪʠʞʘʣʘʨ ʪʘ״ʣʠʣʠ. 

ʊʘʜץʠץʦʪʣʘʨ ʌʘʨסʦʥʘ ʚʠʣʦʷʪʠ 

 ʨʠ ʊʫʨʢʠʩʪʦʥ ʚʘ״ʦʥ ʰʘץ˄פ

ʄʦʚʘʨʘʫʥʥʘʭʨ ʢ˄ʯʘʣʘʨʠ 

ʢʝʩʠʰʤʘʩʠʜʘ ʞʦʡʣʘʰʛʘʥ ñ16 

 ʘʚʘʪʣʠ ʪʫʨʘʨ-ʞʦʡ ʙʠʥʦʣʘʨʠòץ

 ʫʨʠʣʠʰʠ ʤʘʡʜʦʥʠʜʘץ

˄ʪʢʘʟʠʣʛʘʥ. ʊʘʜץʠץʦʪ 

ʤʘʡʜʦʥʠʜʘ ʪ˄ʨʪʣʘʤʯʠ ʜʘʚʨ 

ʸʪץʠʟʠץʣʘʨʠ ʪʘʨץʘʣʛʘʥ ʙ˄ʣʠʙ 

ʘʣʣʶʚʠʘʣ-ʧʨʦʣʶʚʠʘʣ ʡ˄ʣ 

ʙʠʣʘʥ ״ʦʩʠʣ ʙ˄ʣʛʘʥ ʶץʦʨʠ ʪ˄ʨʪʣʘʤʯʠ ʜʘʚʨ ʸʪץʠʟʠץʣʘʨʠ ʛʦʣʦʜʥʦʩʪʝʧ ʢʦʤʧʣʝʢʩʣʘʨʠ (apQIIIgl) 

ʪʘʨץʘʣʛʘʥ. פʫʨʠʣʠʰ ʤʘʡʜʦʥʠʜʘ 25 ʤ ʯʫץʠʨʣʠʢʛʘʯʘ ʣʸʩʩʠʤʦʥ ʛʨʫʥʪʣʘʨ, ʛʠʣʣʘʨ ʚʘ ʢʠʯʢʠʥʘ ץʘʪʣʘʤ 

ʰʘʢʣʠʜʘ ץʫʤʣʠ ʛʨʫʥʪʣʘʨ, ʛʘʣʝʯʥʠʢʣʘʨ ʞʦʡʣʘʰʛʘʥ. פʫʨʠʣʠʰ ʤʘʡʜʦʥʠʜʘ ˄ʪʢʘʟʠʣʛʘʥ ʤʫ״ʘʥʜʠʩ 

ʛʝʦʣʦʛʠʢ ʪʘʜץʠץʦʪʣʘʨ ʥʘʪʠʞʘʣʘʨʠ ʘʩʦʩʠʜʘ ʛʝʦʣʦʛʦ-ʣʠʪʦʣʦʛʠʢ ץʠʨץʠʤʠ ʪʫʟʠʣʛʘʥ (2-ʨʘʩʤ). 

 

 

2-ʨʘʩʤ. ɻʝʦʣʦʛʦ-ʣʠʪʦʣʦʛʠʢ 

 ,ʠʤ. 1 ï ʩʫʧʝʩ, 2 ï ʩʫʛʣʠʥʦʢץʠʨץ

3 ï ʛʨʘʚʠʡ, 4 ï ʛʘʣʝʯʥʠʢ. 

ʄʫ״ʘʥʜʠʩ-ʛʝʦʣʦʛʠʢ ʪʘʜץʠץʦʪʣʘʨ 

ʥʘʪʠʞʘʩʠʜʘ ʤʘʡʜʦʥʜʘ ʛʨʫʥʪʣʘʨ 4 

ʪʘ ʤʫ״ʘʥʜʠʩ-ʛʝʦʣʦʛʠʢ ʵʣʝʤʝʥʪʛʘ 

ʘʞʨʘʪʠʣʛʘʥ. ʄɻʕ-1 ʉʫʧʝʩ, ʄɻʕ-2 

ʉʫʛʣʠʥʦʢ, ʄɻʕ-3 ɻʨʘʚʠʡ ʚʘ ʄɻʕ-4 

ɻʘʣʝʯʥʠʢ ʚʘ ״ʘʨ ʙʠʨ ʵʣʝʤʝʥʪʥʠʥʛ 

ʬʠʟʠʢ-ʤʝʭʘʥʠʢ ʭʦʩʩʘʣʘʨʠ 

ʘʥʠץʣʘʥʛʘʥ. 

 

Fig. 2. Geological and lithological 

field. 1 ï supess, 2 ï loam, 3 ï 

gravel, 4 ï pebble. As a result of 

geotechnical studies, soils in the 

area are divided into 4 geotechnical 

elements. The physical and 

mechanical properties of each 

element were determined: Soup, 

Loam, Gravel and Pebble. 
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1-ʞʘʜʚʘʣ  

 ʄɻʕ-1 ʅʦʨʤʘʪʠʚ ʚʘ ״ʠʩʦʙʠʡ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠ 

 

ɻʨʫʥʪ ʭʦʩʩʘʣʘʨʠʥʠʥʛ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠ 
ɶʣʯʦʚ  

ɹʠʨʣʠʛʠ 

ʊʘʙʠʠʡ ״ʦʣʘʪʜʘʛʠ ˄ʨʪʘʯʘ 

 ʠʡʤʘʪʠץ

ɻʨʫʥʪʥʠʥʛ ʟʠʯʣʠʛʠ  (ɟ), ʛ/ʩʤ3 1,55 

ɻʨʫʥʪʥʠʥʛ ʩʢʝʣʝʪ ʟʠʯʣʠʛʠ  (ɟd), ʛ/ʩʤ3 1,50 

ʅʘʤʣʠʢ (W), % 13,5 

 ʦʚʘʢʣʠʢ  (n), % 42,9נ

 ʦʚʘʢʣʠʢ ʢʦʵʬʬʠʮʠʝʥʪʠ  (e) 0,755נ

ʀʯʢʠ ʠʰץʘʣʘʥʠʰ ʙʫʨʯʘʛʠ (ű), ʛʨʘʜ 30 

ʄʦʜʫʣ ʜʝʬʦʨʤʘʮʠʷ  (E), ʄʇʘ 8 

 

 

2-ʞʘʜʚʘʣ 

ʄɻʕ-2 ʅʦʨʤʘʪʠʚ ʚʘ ״ʠʩʦʙʠʡ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠ 

 

ɻʨʫʥʪ ʭʦʩʩʘʣʘʨʠʥʠʥʛ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠ 
ɶʣʯʦʚ  
ɹʠʨʣʠʛʠ 

ʊʘʙʠʠʡ ״ʦʣʘʪʜʘʛʠ ˄ʨʪʘʯʘ 
 ʠʡʤʘʪʠץ

ɻʨʫʥʪʥʠʥʛ ʟʠʯʣʠʛʠ  (ɟ), ʛ/ʩʤ3 1,90 

ɻʨʫʥʪʥʠʥʛ ʩʢʝʣʝʪ ʟʠʯʣʠʛʠ  (ɟd), ʛ/ʩʤ3 1,60 

ʅʘʤʣʠʢ (W), % 27,2 

 ʦʚʘʢʣʠʢ  (n), % 44,9נ

 ʦʚʘʢʣʠʢ ʢʦʵʬʬʠʮʠʝʥʪʠ  (e) 0,807נ

ʀʯʢʠ ʠʰץʘʣʘʥʠʰ ʙʫʨʯʘʛʠ (ű), ʛʨʘʜ 25 

ʄʦʜʫʣ ʜʝʬʦʨʤʘʮʠʷ  (E), ʄʇʘ 5,6 

 

 

3-ʞʘʜʚʘʣ  

ʄɻʕ-3 ʅʦʨʤʘʪʠʚ ʚʘ ״ʠʩʦʙʠʡ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠ 

 

ɻʨʫʥʪ ʭʦʩʩʘʣʘʨʠʥʠʥʛ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠ 
ɶʣʯʦʚ  

ʙʠʨʣʠʛʠ 

ʊʘʙʠʠʡ ״ʦʣʘʪʜʘʛʠ ˄ʨʪʘʯʘ 

 ʠʡʤʘʪʠץ

ɻʨʫʥʪʥʠʥʛ ʟʠʯʣʠʛʠ  (ɟ), ʛ/ʩʤ3 1,90 

ʄʦʜʫʣ ʜʝʬʦʨʤʘʮʠʷ (E), ʄʇʘ 40 

ʌʠʣʴʪʨʘʮʠʷ ʢʦʵʬʬʠʮʠʝʥʪʠ  (ʂ), ʤ/ʩʫʪ 50-100 

 

 

4-ʞʘʜʚʘʣ  

ʄɻʕ-4 ʅʦʨʤʘʪʠʚ ʚʘ ״ʠʩʦʙʠʡ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠ 

 

ɻʨʫʥʪ ʭʦʩʩʘʣʘʨʠʥʠʥʛ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠ 
ɶʣʯʦʚ  

ʙʠʨʣʠʛʠ 

ʊʘʙʠʠʡ ״ʦʣʘʪʜʘʛʠ ˄ʨʪʘʯʘ 

 ʠʡʤʘʪʠץ

ɻʨʫʥʪʥʠʥʛ ʟʠʯʣʠʛʠ (ɟ), ʛ/ʩʤ3 2,05 

ʄʦʜʫʣ ʜʝʬʦʨʤʘʮʠʷ (E), ʄʇʘ 45 

ʌʠʣʴʪʨʘʮʠʷ ʢʦʵʬʬʠʮʠʝʥʪʠ  (ʂ), ʤ/ʩʫʪ 50-150 

 

 .ʘʤ ʦʣʠʙ ʙʦʨʠʣʛʘʥ״ ʦʪ ʠʰʣʘʨʠץʠץʫʨʠʣʠʰ ʤʘʡʜʦʥʠʜʘ ʩʝʡʩʤʦʨʘʟʚʝʜʢʘ ʜʘʣʘ ʪʘʜפ 

ʉʝʡʩʤʦʨʘʟʚʝʜʢʘ ʪʘʜץʠץʦʪʣʘʨʠ MASW ʫʩʫʣʠʥʠ ץ˄ʣʣʘʰ ʦʨץʘʣʠ ʘʤʘʣʛʘ ʦʰʠʨʠʣʛʘʥ ʚʘ ץʫʡʠʜʘʛʠ 

ʥʘʪʠʞʘʣʘʨ ʦʣʠʥʛʘʥ. פʫʡʠʜʘʛʠ 2 ʪʘ ʥʫץʪʘʜʘ 30 ʤ ʯʫץʠʨʣʠʢ ʙ˄ʡʠʯʘ ʢ˄ʥʜʘʣʘʥʛ ʪ˄ʣץʠʥʣʘʨ ʪʘʨץʘʣʠʰ 
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ʪʝʟʣʠʢʣʘʨʠ ˄ʟʛʘʨʠʰʠ ʛʨʘʬʠʢʣʘʨʠ ʢʝʣʪʠʨʠʣʛʘʥ. ɹʫʥʜʘ ʢ˄ʥʜʘʣʘʥʛ ʪ˄ʣץʠʥʣʘʨʥʠʥʛ ʪʘʨץʘʣʠʰ ʪʝʟʣʠʛʠ 

˄ʨʪʘʯʘ Vs30 = 300 ʤ/ʩ ʛʘ ʪʝʥʛʣʠʛʠ ʘʥʠץʣʘʥʜʠ (3-ʨʘʩʤ). 

 
3-ʨʘʩʤ. Vs30 ʥʠʥʛ ʯʫץʠʨʣʠʢ ʙ˄ʡʠʯʘ ʪʘʨץʘʣʠʰʠ. 

 

Fig. 3. Depth distribution. 

 

5-ʞʘʜʚʘʣ 

ʄʫ״ʘʥʜʠʩʣʠʢ ʪʘʡʸʨʣʘʨʣʠʢʜʘʥ ʦʣʜʠʥʛʠ ʛʨʫʥʪʣʘʨʥʠʥʛ ʤʫ״ʘʥʜʠʩ-ʛʝʦʣʦʛʠʢ ʚʘ ʩʝʡʩʤʠʢ 

ʭʦʩʩʘʣʘʨʠ ץʠʡʤʘʪʣʘʨʠ 

 

ʂʫʟʘʪʫʚ ʥʫץʪʘʩʠ Vs30 ɟ30 (VsiĀɟi) 

ʉʝʡʩ. ץʘʪ. 

ʨʝʧʝʨ ʛʨʫʥʪ 
(660*1,9) 

dIʩ,ʞ, 

ʇʨʦʬʠʣ-˄ʨʪʘʯʘ 300 1,75 525 1254 +0,64 

 

6-ʞʘʜʚʘʣ 

 ʢʘʤʣʠʛʠʥʠ Deep Soil Mixing ʤʝʪʦʜʠ ʙʠʣʘʥ״ʫʨʠʣʠʰ ʤʘʡʜʦʥʠʜʘʛʠ ʛʨʫʥʪʣʘʨʥʠʥʛ ʤʫʩʪʘפ

ʷʭʰʠʣʘʰ 

 

ɻʨʫʥʪ ʭʦʩʩʘʣʘʨʠʥʠʥʛ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠ 
ɶʣʯʦʚ 
ʙʠʨʣʠʛʠ 

ʊʘʙʠʠʡ ״ʦʣʘʪʜʘʛʠ 

ɻʨʫʥʪʥʠʥʛ ʟʠʯʣʠʛʠ (ɟ), ʛ/ʩʤ3 
1,55-2,05 

1,75 

ɻʨʫʥʪʥʠʥʛ ʩʢʣʝʪ ʟʠʯʣʠʛʠ (ɟd), ʛ/ʩʤ3 
1,50-1,60 

1,55 

ʅʘʤʣʠʢ (W), % 
13,5-27,2 

20,5 

 % ,ʦʚʘʢʣʠʢ (n)נ
42,4-50,0 

43,2 

ʂ˄ʥʜʘʣʘʥʛ ʪ˄ʣץʠʥ ʪʝʟʣʠʛʠ (Vs), ʤ/ʩ 
260-350 

300 

ʉʝʡʩʤʠʢ ץʘʪʪʠץʣʠʢ (VsiĀɟi) 495 

ʉʝʡʩʤʠʢ ʞʘʜʘʣʣʠʢ ʦʨʪʪʠʨʤʘʩʠ ( I), ʙʘʣʣ +0,64 

 

 Deep Soil Mixing (DSM) ʛʨʫʥʪʣʘʨʥʠ ʟʠʯʣʠʛʠʥʠ ʦʰʠʨʠʰ ʚʘ ʜʠʥʘʤʠʢ ʨʘʚʠʰʜʘ 

ʤʫʩʪʘ״ʢʘʤʣʘʰʥʠʥʛ ʪʝʟ, ʪʝʞʘʤʢʦʨ ʚʘ ʵʢʦʣʦʛʠʢ ʪʦʟʘ ʫʩʫʣʠʥʠ ʪʘʲʤʠʥʣʘʡʜʠ ʚʘ ʛʨʫʥʪʥʠʥʛ 

ʜʝʬʦʨʤʘʮʠʷ ʭʫʩʫʩʠʷʪʣʘʨʠʥʠ ʷʭʰʠʣʘʡʜʠ. ʊʠʟʠʤ ʮʝʤʝʥʪ ʙʦסʣʦʚʯʠʩʠʥʠ ʛʠʣʣ, ʪʦʨʬ, ʸʢʠ ʧʘʩʪʢʠ 

 ʦʣʘʪʠʥʠ ʷʭʰʠʣʘʰ ʫʯʫʥ״ ʛʨʫʥʪʣʘʨʥʠʥʛ ץʘʣʠ ʶʤʰʦץʘʪʣʘʤʣʘʨʛʘ ʘʨʘʣʘʰʪʠʨʠʰ ʦʨץ
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ʤ˄ʣʞʘʣʣʘʥʛʘʥ. ʋʰʙʫ ʪʝʭʥʦʣʦʛʠʷ ʢʘʪʪʘ ʤʘʡʜʦʥʜʘ ʯ˄ʢʫʚʯʘʥ ʛʨʫʥʪʣʘʨʥʠ ʤʫʩʪʘ״ʢʘʤʣʘʰ ʫʯʫʥ 

ʤ˄ʣʞʘʣʣʘʥʛʘʥ ʚʘ ״ʘʨ ץʘʥʜʘʡ ʪʫʨʜʘʛʠ ʛʨʫʥʪʣʘʨʛʘ ʤʦʩ ʢʝʣʘʜʠʛʘʥ ʵʥʛ ʪʝʞʘʤʢʦʨ ʫʩʫʣ 

 .ʠʩʦʙʣʘʥʘʜʠ״

 ʌʘʨסʦʥʘ ʚʠʣʦʷʪʠ ץ˄פʦʥ ʰʘ״ʨʠ ʊʫʨʢʠʩʪʦʥ ʚʘ ʄʦʚʘʨʘʫʥʥʘʭʨ ʢ˄ʯʘʣʘʨʠ ʢʝʩʠʰʤʘʩʠʜʘ 

ʞʦʡʣʘʰʛʘʥ 16 ץʘʚʘʪʣʠ ʪʫʨʘʨ-ʞʦʡ ʙʠʥʦʩʠ ʦʩʪʠʜʘ 620 ʤ2 ʤʘʡʜʦʥʛʘ ʫʟʫʥʣʠʛʠ 19 ʤ ʣʠ, ʜʠʘʤʝʪʨʠ 

1 ʤ ʣʠ 154 ʪʘ (DSM) ץʦʟʠץʣʘʨʠ ʞʦʡʣʘʰʪʠʨʠʣʛʘʥ. 

DSM ץʦʟʠץʣʘʨʠ ʞʦʡʣʘʰʪʠʨʠʣʛʘʥ ʢʦʪʣʦʚʘʥʜʘ ʤʫ״ʘʥʜʠʩ-ʛʝʦʣʦʛʠʢ, ʩʝʡʩʤʦʨʘʟʚʝʜʢʘ ʚʘ 

ʠʥʩʪʨʫʤʝʥʪʘʣ ʜʘʣʘ ʪʘʜץʠץʦʪ ʠʰʣʘʨʠ ʘʤʘʣʛʘ ʦʰʠʨʠʣʛʘʥ ʚʘ ץʫʡʠʜʘʛʠ ʥʘʪʠʞʘʣʘʨ ʦʣʠʥʛʘʥ  

(4, 5-ʨʘʩʤ). 

 ʣʘʰ ʫʯʫʥץʫʨʠʣʠʰ ʤʘʡʜʦʥʠʜʘ ʅʘʢʘʤʫʨʘ ʫʩʫʣʠ ʙ˄ʡʠʯʘ ʛʨʫʥʪ ʧʘʨʘʤʝʪʨʣʘʨʠʥʠ ʘʥʠפ

ʤʠʢʨʦʩʝʡʩʤʘʣʘʨʥʠʥʛ ʩʝʡʩʤʦʤʝʪʨʠʢ ˄ʣʯʦʚʣʘʨʠ ʦʣʠʙ ʙʦʨʠʣʜʠ. 

ʉʝʡʩʤʠʢ ʞʘʜʘʣʣʠʢ ʦʨʪʪʠʨʤʘʩʠʥʠ ʙʘ״ʦʣʘʰ ʫʩʫʣʠ ʠʢʢʠ ʸʢʠ ˄ʥʜʘʥ ʦʨʪʠץ ʥʫץʪʘʣʘʨʜʘ 

ʪʘʙʠʠʡ ʰʦʚץʠʥʣʘʨʥʠ ʩʠʥʭʨʦʥ ץʘʡʜ ʵʪʠʰ ʚʘ ʤʠʢʨʦʩʝʡʩʤʠʢ ʰʦʚץʠʥʥʠʥʛ ʘʤʧʣʠʪʫʜʘ-ʩʧʝʢʪʨʘʣ 

ʭʫʩʫʩʠʷʪʣʘʨʠʥʠ ʢʝʡʠʥʛʠ ʪʘץץʦʩʣʘʰʛʘ ʘʩʦʩʣʘʥʛʘʥ JSesame ʜʘʩʪʫʨʠ ʸʨʜʘʤʠʜʘ ʤʘʲʣʫʤʦʪʣʘʨʥʠ 

 ʦʣʘʰʛʘ ʠʤʢʦʥ ʙʝʨʘʜʠ (ʛʦʨʠʟʦʥʪʘʣ ʚʘ ʚʝʨʪʠʢʘʣ״ʘʡʪʘ ʠʰʣʘʰ H/V ʩʧʝʢʪʨʘʣ ʥʠʩʙʘʪʠʥʠ ʙʘץ

ʪʝʙʨʘʥʠʰʣʘʨ, ʅʘʢʘʤʫʨʘ ʫʩʫʣʠ, 1991). 

 

  

4-ʨʘʩʤ. פʫʨʠʣʠʰ ʤʘʡʜʦʥʠʜʘʛʠ (DSM) ץʦʟʠץʣʘʨʠʥʠʥʛ 

ʨʝʞʘʜʘʛʠ ʞʦʡʣʘʰʫʚ ʩʭʝʤʘʩʠ. 

 

Fig. 4. Plan layout of boilers at the construction site (DSM). 

5-ʨʘʩʤ. DSM ץʦʟʠץʣʘʨʠʥʠʥʛ ʞʦʡʣʘʰʫʚ ץʠʨץʠʤʠ. 

 

Fig. 5. DSM Vault Location Range. 

 

 ʘʜʠʛʘʥץʘ ʦʤʠʣʣʘʨ ʥʘʪʠʞʘʩʠʜʘ ʢʝʣʠʙ ʯʠץʘʡʪʘ ʠʰʣʘʰ ʞʘʨʘʸʥʠʜʘ ʪʝʭʥʦʛʝʥ ʚʘ ʙʦʰפ

ʰʦʚץʠʥʣʘʨ ʚʘץʪ ץʘʪʦʨʠʜʘʥ ʢʝʩʠʣʛʘʥ. ʎʠʢʣʠʢ ʪʘʲʩʠʨ ʦʩʪʠʜʘ ʛʨʫʥʪʣʘʨʥʠʥʛ ʩʫʶץʣʘʥʠʰ 

ʢʦʵʬʬʠʮʠʝʥʪʠ ״ʠʩʦʙʣʘʙ ʯʠץʠʣʛʘʥ. 

Kg= ,    

ʙʫ ʝʨʜʘ, ɸ ï H/V ʥʠʩʙʘʪʠ, Fp ï ʛʨʫʥʪʣʘʨʥʠʥʛ ʘʩʦʩʠʡ ʯʘʩʪʦʪʘʩʠ. 

ʉʝʡʩʤʠʢ ʪʝʙʨʘʥʠʰʣʘʨ ʞʘʜʘʣʣʠʛʠʥʠʥʛ ʦʨʪʪʠʨʤʘʩʠʥʠ ʘʥʠץʣʘʰ ʫʯʫʥ ץʫʡʠʜʘʛʠ ʥʠʩʙʘʪ 

ʠʰʣʘʪʠʣʛʘʥ: 

æJ = Lg2(Ai/An),    

 

ʙʫ ʝʨʜʘ, Ai ï ˄ʨʛʘʥʠʣʘʸʪʛʘʥ ʥʫץʪʘʜʘ ʩʠʛʥʘʣ ʘʤʧʣʠʪʫʜʘʩʠ, An ï ʦʧʦʨʥʠʡ ʥʫץʪʘ ʘʤʧʣʠʪʫʜʘʩʠ. 
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6-ʨʘʩʤ. ʀʥʩʪʨʫʤʝʥʪʘʣ ˄ʣʯʦʚ ʥʫץʪʘʣʘʨʠʥʠʥʛ 

ʞʦʡʣʘʰʫʚʠ. 

 

Fig. 6. Location of instrumental measurement 

points. 

7-ʨʘʩʤ. ʈʝʛʠʩʪʨʘʮʠʷ ʧʫʥʢʪʣʘʨʠ ʫʯʫʥ 

 .ʠʩʦʙʣʘʥʛʘʥ HVSR ʩʧʝʢʪʨʣʘʨʠ״

Figure 7. HVSR Spectra calculated for 
registration points. 

 

7-ʞʘʜʚʘʣ 

HVSR ʤʝʪʦʜʠ ʙ˄ʡʠʯʘ ʛʨʫʥʪʣʘʨʥʠʥʛ ״ʠʩʦʙʠʡ ʧʘʨʘʤʝʪʨʣʘʨʠ 

 

HVSR Fo Kg dI 

4 1,5 
10,6 -0,54 

5,2 0,7 
38,6 -0,11 

8 1,1 
14,5 -0,81 

2,0 1,03 
3,88 -0,43 

 

8-ʨʘʩʤ. ʉʝʡʩʤʦʨʘʟʚʝʜʢʘ ʪʘʜץʠץʦʪʣʘʨʠ ʧʨʦʬʠʣʣʘʨʠ. 

Fig. 8. Seismic profiles. 

ʇʫʥʢʪ ˉ 1 ʇʫʥʢʪ ˉ 2 

  

ʇʫʥʢʪ ˉ 3 ʇʫʥʢʪ ˉ 4 

  



Seysmologiya muammolari *  ʇʨʦʙʣʝʤʳ ʩʝʡʩʤʦʣʦʛʠʠ * Seismology problems *  ̄ 2, ʪ.5, 2023  

 

 

 

44 

8-ʞʘʜʚʘʣ 

ʄʫ״ʘʥʜʠʩ-ʛʝʦʣʦʛʠʢ ʪʘʡʸʨʛʘʨʣʠʢʜʘʥ ʢʝʡʠʥʛʠ ʜʘʣʘ ʩʝʡʩʤʦʨʘʟʚʝʜʢʘ ʪʘʜץʠץʦʪ ʥʘʪʠʞʘʣʘʨʠ 

 

ʂʫʟʘʪʫʚ ʥʫץʪʘʩʠ Vs30 ɟ30 
ʉʝʡʩ. ץʘʪ. ʨʝʧʝʨ ʛʨʫʥʪ 

(660*1,9) 
dIʩ,ʞ, 

ʇʨʦʬʠʣ 1 350 2,3 1254 +0,32 

ʇʨʦʬʠʣ 2 506 2,46 1254 0,005 

ʇʨʦʬʠʣ 3 550 2,40 1254 -0,03 

ʇʨʦʬʠʣ ˄ʨʪʘʯʘ 470 2,39 1254 0,09 

 

  

9-ʞʘʜʚʘʣ  

ʄʫ״ʘʥʜʠʩʣʠʢ ʪʘʡʸʨʣʘʨʣʠʢʜʘʥ ʢʝʡʠʥʛʠ ʛʨʫʥʪʣʘʨʥʠʥʛ ʤʫ״ʘʥʜʠʩ-ʛʝʦʣʦʛʠʢ ʚʘ ʩʝʡʩʤʠʢ ʭʦʩʩʘʣʘʨʠ 

 ʠʡʤʘʪʣʘʨʠץ

 

ɻʨʫʥʪ ʭʦʩʩʘʣʘʨʠʥʠʥʛ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠ 
ɶʣʯʦʚ 

ʙʠʨʣʠʛʠ 

ʊʘʡʸʨʛʘʨʣʠʢʜʘʥ 

ʢʝʡʠʥʛʠ 

ɻʨʫʥʪʥʠʥʛ ʟʠʯʣʠʛʠ (ɟ), ʛ/ʩʤ3 
2,30-2,46 

2,40 

ɻʨʫʥʪʥʠʥʛ ʩʢʝʣʝʪ ʟʠʯʣʠʛʠ (ɟd), ʛ/ʩʤ3 
1,65-1,75 

1,70 

ʅʘʤʣʠʢ (W), % 
10,5-20,2 

15,5 

 % ,ʦʚʘʢʣʠʢ (n)נ
34,4-39,5 

36 

ʂ˄ʥʜʘʣʘʥʛ ʪ˄ʣץʠʥ ʪʝʟʣʠʛʠ (Vs), ʤ/ʩ 
350-550 

470 

ʉʝʡʩʤʠʢ ץʘʪʪʠץʣʠʢ (VsiĀɟi) 1124 

ʉʝʡʩʤʠʢ ʞʘʜʘʣʣʠʢ ʦʨʪʪʠʨʤʘʩʠ ( I), ʙʘʣʣ 0,09 

 

ʍʋʃʆʉɸ  

 

ʐʫʥʜʘʡ ץʠʣʠʙ, ʩʝʡʩʤʦʨʘʟʚʝʜʢʘ ʜʘʣʘ ʪʘʜץʠץʦʪʣʘʨʠ ʥʘʪʠʞʘʣʘʨʠʛʘ ʢ˄ʨʘ ʤʫ״ʘʥʜʠʩ-ʛʝʦʣʦʛʠʫ 

ʪʘʡʸʨʣʘʨʣʠʢʜʘʥ ʦʣʜʠʥ ʤʘʡʜʦʥʜʘ ʢ˄ʥʜʘʣʘʥʛ ʪ˄ʣץʠʥʣʘʨʥʠʥʛ ʪʘʨץʘʣʠʰ ʪʝʟʣʠʛʠ ˄ʨʪʘʯʘ Vs =  

300 ʤ/ʩʝʢ, ʩʝʡʩʤʠʢ ץʘʪʪʠץʣʠʢ ʵʩʘ VsiĀɟi= 495 ʛʘ, ʤʫ״ʘʥʜʠʩʣʠʢ ʪʘʡʸʨʣʘʨʣʠʢʜʘʥ ʢʝʡʠʥʛʠ ʤʘʡʜʦʥʜʘ 

ʢ˄ʥʜʘʣʘʥʛ ʪ˄ʣץʠʥʣʘʨʥʠʥʛ ʪʘʨץʘʣʠʰ ʪʝʟʣʠʛʠ ˄ʨʪʘʯʘ Vs = 470 ʤ/ʩʝʢ, ʛʘ, ʩʝʡʩʤʠʢ ץʘʪʪʠץʣʠʢ ʵʩʘ 

VsiĀɟi= 1124 ʛʘ ˄ʟʛʘʨʛʘʨʠʥʠ ʢ˄ʨʠʰʠʤʠʟ ʤʫʤʢʪʠʥ. ʖץʦʨʠʜʘʛʠ ʤʘʲʣʫʤʦʪʣʘʨʜʘʥ ʢʝʣʠʙ ʯʠץץʘʥ ״ʦʣʜʘ 

ʩʝʡʩʤʠʢ ʞʘʜʘʣʣʠʢ ʦʨʪʪʠʨʤʘʩʠʥʠʥʛ ˄ʟʛʘʨʠʰʠ I = 0,76å1 ʙʘʣʣʛʘ ʢʘʤʘʡʛʘʥʠʥʠ ʢ˄ʨʠʰʠʤʠʟ ʤʫʤʢʫʥ. 

  ʦʣʘʚʝʨʩʘפ

ʀʥʩʪʨʫʤʝʥʪʘʣ ʪʘʜץʠץʦʪʣʘʨ ʥʘʪʠʞʘʣʘʨʠʛʘ ʢ˄ʨʘ ץʫʨʠʣʠʰ ʤʘʡʜʦʥʠʜʘ ʪʘʨץʘʣʛʘʥ 

ʛʨʫʥʪʣʘʨʥʠʥʛ ʤʫ״ʘʥʜʠʩʣʠʢ ʪʘʡʸʨʛʘʨʣʠʢʜʘʥ ʦʣʜʠʥʛʠ ʚʘ ʢʝʡʠʥʛʠ ʥʘʪʠʞʘʣʘʨʠ ʪʘ״ʣʠʣ ץʠʣʠʥʜʠ [3]. 

ʊʘʡʸʨʛʘʨʣʠʢʜʘʥ ʦʣʜʠʥ ʛʨʫʥʪʣʘʨ ʩʝʡʩʤʠʢ ʭʫʩʫʩʠʷʪʣʘʨʠ ʙ˄ʡʠʯʘ ʫʯʠʥʯʠ ʪʦʠʬʘʜʘʛʠ ʛʨʫʥʪʣʘʨʜʘ 

ʞʦʡʣʘʰʛʘʥʣʠʛʠ ʘʥʠץʣʘʥʜʠ. ʄʫ״ʘʥʜʠʩʣʠʢ ʪʘʡʸʨʛʘʨʣʠʢʜʘʥ ʢʝʡʠʥ ʛʨʫʥʪʣʘʨ ʠʢʢʠʥʯʠ ʪʦʠʬʘʛʘ ˄ʪʛʘʥ. 

 ʠʜʘ ˄ʟʛʘʨʘʜʠ. ʉʝʡʩʤʠʢסʫʨʠʣʠʰ ʤʘʡʜʦʥʠʜʘʛʠ ʛʨʫʥʪʣʘʨʥʠʥʛ ʨʝʟʦʥʘʥʩ ʯʘʩʪʦʪʘʩʠ 0,7-1,5 ɻʮ ʦʨʘʣʠפ

ʙʝץʘʨʦʨʣʠʢ ʢʦʵʬʬʠʮʠʝʥʪʠ ʵʩʘ 38,6 ץʠʡʤʘʪʜʘʥ ʦʰʤʘʡʜʠ. ɶʣʯʦʚ ץʠʣʠʥʛʘʥ ʥʫץʪʘʣʘʨʜʘʛʠ ʩʝʡʩʤʠʢ 

ʞʘʜʘʣʣʠʢ ʦʨʪʪʠʨʤʘʩʠ ʤʫ״ʘʥʜʠʩʣʠʢ ʪʘʡʸʨʛʘʨʣʠʢʜʘʥ ʢʝʡʠʥʛʠ ״ʦʣʘʪʜʘ ״ʠʩʦʙʣʘʥʛʘʥʜʘ ʵʥʛ ʧʘʩʪ 

ʢ˄ʨʩʘʪʢʠʯ ʫʯʠʥʯʠ ʥʫץʪʘʜʘ ʷʲʥʠ I = -0,81 ʙʘʣʣʛʘ ʢʘʤʘʡʛʘʥʠʥʠ ʘʥʠץʣʘʥʛʘʥ. 
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ʋʃʋʏʐɽʅʀɽ ʀʅɾɽʅɽʈʅʆ-ɻɽʆʃʆɻʀʏɽʉʂʀʍ ʀ ʉɽʁʉʄʀʏɽʉʂʀʍ ʉɺʆʁʉʊɺ 

ʆʉɸɾɼɸɽʄʓʍ ɻʈʋʅʊʆɺʓʍ ʆʉʅʆɺɸʅʀʁ, ʈɸɿɹʈʆʉɸʅʅʓʍ ʇʆ ʉʊʈʆʀʊɽʃʔʅʓʄ 

ʇʃʆʑɸɼʂɸʄ, ʉ ʇʆʄʆʑʔʖ ʄɽʊʆɼɸ DEEP SOIL MIXING ʀ ʆʎɽʅʂʀ ʀɿʄɽʅɽʅʀʁ 

ʇʈʀʈʆʉʊɸ ʉɽʁʉʄʀʏɽʉʂʆʁ ʀʅʊɽʅʉʀɺʅʆʉʊʀ 

 

ʐ.ʀ. ɪʜʛʦʨʦʚ, ɾ.ʐ. ɹʦʟʦʨʦʚ, ʕ.ʄ. ʗʜʠʛʘʨʦʚ, ɸ.ʉ. ʍʫʩʦʤʠʜʜʠʥʦʚ,  

ɹ.ʋ. ɸʢʪʘʤʦʚ, ʐ.ɹ. ɸʚʘʟʦʚ 

ɸʥʥʦʪʘʪʮʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ, ʩʝʡʩʤʦʨʘʟʚʝʜʦʯʥʳʭ, 

ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 16-ʵʪʘʞʥʳʭ ʞʠʣʳʭ ʜʦʤʦʚ ʚ ʛ. ʂʦʢʘʥʜʝ 

ʌʝʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʛʨʫʥʪʦʚ ʧʨʠʤʝʥʷʣʩʷ ʤʝʪʦʜ Deep Soil 

mixing (DSM). ɺ ʵʪʦʤ ʤʝʪʦʜʝ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʤʝʰʠʚʘʥʠʝ ʮʝʤʝʥʪʥʳʭ, 

ʛʣʠʥʠʩʪʳʭ, ʠʟʚʝʩʪʢʦʚʳʭ ʩʤʝʩʝʡ ʩ ʤʝʩʪʥʳʤʠ ʛʨʫʥʪʘʤʠ, ʨʘʟʙʨʦʩʘʥʥʳʤʠ ʧʦ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʝ, ʯʪʦ 

ʫʣʫʯʰʘʝʪ ʥʝʩʫʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʛʨʫʥʪʦʚ. ɹʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʜʘʥʥʳʝ ʦ ʩʢʦʨʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʣʥ ʠ H/V ʠʟ ʩʣʦʝʚ ʛʨʫʥʪʘ ʚ ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʨʫʥʪ, ʩʝʡʩʤʦʨʘʟʚʝʜʢʘ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʛʨʫʥʪʦʚʳʡ ʩʣʦʡ, ʩʝʡʩʤʠʯʝʩʢʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ, ʢʦʪʣʦʚʘʥ, ʠʥʞʝʥʝʨʥʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʛʝʦʣʦʛʦ-ʣʠʪʦʣʦʛʠʯʝʩʢʠʡ ʨʘʟʨʝʟ. 

 

 
DEVELOPMENT AND DEVELOPMENT OF GEOTECHNICAL AND SEISMIC PROPERTIES OF SOIL 

BASES COMMON AT CONSTRUCTION SITES ASSESSMENT OF CHANGE IN EISMIK ACTIVITY  

 

Sh.I. Yodgorov, J.Sh. Bozorov, E.M. Yadigarov, A.S. Khusomiddinov,  

B.U. Aktamov, Sh.B. Avazov 

 

Abstract. The article presents the results of engineering-geological, seismic, microseismic studies on the 

territory of construction of 16-storey residential buildings in the city of Kokand, Ferghana region. To improve the 

physical and mechanical properties of soils, the Deep Soil mixing (DSM) method was used. In this method, to 

improve the quality of construction, mixing of cement, clay, lime mixtures with local soils scattered on the 

construction site is used, which improves the bearing capacity of soils. Data on the propagation velocity of seismic 

waves and H/V from the soil layers in the study area were analyzed.  

Key words: grunt, seismorazvedka, construction, grunt layer, seismic impact, kotlovan, engineer-

Geophysical Research, geologo-lithological Ridge. 
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ʆʇʈɽɼɽʃɽʅʀɽ Vs30 ʄɽʊʆɼʆʄ ʅɸʂɸʄʋʈʓ (HVSR) 

 

ɸ.ʍ. ʀʙʨʘʛʠʤʦʚ, ʊ. ʄʘʤʘʨʦʟʠʢʦʚ 

ʀʥʩʪʠʪʫʪ ʩʝʡʩʤʦʣʦʛʠʠ ʠʤ. ɻ.ɸ.ʄʘʚʣʷʥʦʚʘ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ, ʛ. ʊʘʰʢʝʥʪ 

 
ɸʥʥʦʪʘʮʠʷ. ʇʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠʥʞʝʥʝʨʥʦ-ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ ʤʝʪʦʜʘʤʠ MASW ʠ 

HVSR, ʧʦʢʘʟʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ Vs ʧʦ ʚʩʝʤʫ ʨʘʟʨʝʟʫ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ HVSR. ɼʘʝʪʩʷ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʠʢʨʦʩʝʡʩʤʳ, MASW, HVSR, ʩʢʦʨʦʩʪʥʦʡ ʨʘʟʨʝʟ, Vs. 

 

ʇʨʠ ʩʝʡʩʤʠʯʝʩʢʦʤ ʤʠʢʨʦʨʘʡʦʥʠʨʦʚʘʥʠʠ ʛʦʨʦʜʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ʚ ʫʩʣʦʚʠʷʭ ʧʣʦʪʥʦʡ 

ʟʘʩʪʨʦʡʢʠ ʚʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʘ ʚʳʙʦʨʘ ʧʣʦʱʘʜʦʢ ʙʝʟ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʳʪʠʷ. ʇʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʩʝʡʩʤʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʟʘʯʘʩʪʫʶ ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʥʝʩʪʠ ʛʝʦʬʦʥʳ ʥʘ 

ʥʝʦʙʭʦʜʠʤʦʝ ʨʘʩʩʪʦʷʥʠʝ. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʦʧʨʘʚʜʘʥʥʦ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ HVSR (ʤʝʪʦʜʘ 

ʅʘʢʘʤʫʨʳ) [8]. 

ʄʝʪʦʜ ʅʘʢʘʤʫʨʳ ʦʩʥʦʚʘʥ ʥʘ ʧʦʣʫʯʝʥʠʠ ʦʪʥʦʰʝʥʠʡ ʩʧʝʢʪʨʦʚ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪ 

ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʢ ʩʧʝʢʪʨʫ ʠʭ ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʳ (H/V ʦʪʥʦʰʝʥʠʡ), ʢʦʪʦʨʳʝ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʝʨʝʜʘʪʦʯʥʫʶ ʬʫʥʢʮʠʶ ʨʘʟʨʝʟʘ ʛʨʫʥʪʦʚ ʥʘ ʚʩʶ ʪʦʣʱʫ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʩʚʷʟʥʦʛʦ 

ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʥʞʝʥʝʨʥʦʛʦ ʬʫʥʜʘʤʝʥʪʘ, ʢʘʢ ʘʥʘʣʦʛʘ ʘʤʧʣʠʪʫʜʥʦ-ʯʘʩʪʦʪʥʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʅʘʙʣʶʜʝʥʠʷ ʚʳʧʦʣʥʷʶʪʩʷ ʦʜʥʦʡ ʪʨʝʭʢʦʤʧʦʥʝʥʪʥʦʡ ʩʪʘʥʮʠʝʡ ʙʝʟ ʧʦʪʝʨʠ 

ʢʘʯʝʩʪʚʘ ʨʝʟʫʣʴʪʠʨʫʶʱʠʭ ʤʘʪʝʨʠʘʣʦʚ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʟʘ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ ʠ ʩ ʥʝʦʙʭʦʜʠʤʦʡ 

ʜʝʪʘʣʴʥʦʩʪʴʶ ʨʝʰʘʪʴ ʧʦʩʪʘʚʣʝʥʥʳʝ ʟʘʜʘʯʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘ ʨʠʩ. 1 ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʢʨʠʚʦʡ HVSR. 

 
ʈʠʩ. 1. ʇʨʠʤʝʨ ʩʧʝʢʪʨʘ HVSR. HV ï ʧʝʨʝʜʘʪʦʯʥʘʷ ʬʫʥʢʮʠʷ ʛʨʫʥʪʦʚ, f ï ʨʝʟʦʥʘʥʩʥʘʷ ʯʘʩʪʦʪʘ ʦʩʘʜʦʯʥʦʛʦ ʩʣʦʷ 

ʛʨʫʥʪʦʚ, ʟʘʚʠʩʷʱʘʷ ʦʪ ʤʦʱʥʦʩʪʠ ʧʦʩʣʝʜʥʝʛʦ. 

 
Fig. 1. Example of the HVSR spectrum. HV is the transfer function of soils, f is the resonant frequency of the sedimentary layer of 

soils, depending on the power of the latter. 
 

ʈʷʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʩʚʷʱʝʥ ʦʮʝʥʢʝ ʪʦʣʱʠ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ ʤʝʪʦʜʦʤ ʤʠʢʨʦʩʝʡʩʤ [2-11]. 

ʀʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʧʦʣʫʯʝʥ r ʫʨʘʚʥʝʥʠ,̫ ʦʧʠʩʳʚʘʶʱʠʝ ʩʚʷʟʴ ʨʝʟʦʥʘʥʩʥʦʡ ʯʘʩʪʦʪʳ ʛʨʫʥʪʦʚʦʡ 

ʪʦʣʱʠ ʠ ʝʝ ʤʦʱʥʦʩʪʠ (ʪʘʙʣ. 1). ɺʩʝ ʫʨʘʚʥʝʥʠʷ ʚʳʨʘʞʘʶʪʩʷ ʢʘʢ  

 

H (ʛʣʫʙʠʥʘ, ʤ) = ɸ * foB.     (1) 

 

https://teacode.com/online/udc/55/550.347.097.html
https://www.geoygservis.ru/taxonomy/term/7
https://www.geoygservis.ru/taxonomy/term/7
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ʊʘʙʣʠʮʘ I 

 

ɸʚʪʦʨ ʋʨʘʚʥʝʥʠʝ 
ʄʦʱʥʦʩʪʴ ʦʩʘʜʦʯʥʦʡ 

ʪʦʣʱʠ, ʤ 
ʈʘʡʦʥ ʠʩʩʣʝʜʦʚʘʥʠʡ 

Seht [6] H = 96fo-1.388 15-1257 ʅʠʞʥʠʡ ʈʝʡʥ, ɻʝʨʤʘʥʠʷ 

Delgado [4] H = 55,64fo-1.268 3,8-46,1 ɹʘʩʩʝʡʥ ɹʘʭʦ, ʀʩʧʘʥʠʷ 

Paudyal [10] H = 146fo-1.2079 357 ɹʘʩʩʝʡʥ ʂʘʪʤʘʥʜʫ 

Parolai [11] H = 108fo-1.551 10-401,6 ʂʸʣʴʥ, ɻʝʨʤʘʥʠʷ 

Hinzen [5] H = 137fo-1.19 60-1250 ʈʝʡʥ, ɻʝʨʤʘʥʠʷ 

Birgºren [1] H = 151fo-1.531 20-366 ʉʪʘʤʙʫʣ 

¥zalaybey [9] H = 141fo-1.27 60-1120 ʀʟʤʠʪ, ʊʫʨʮʠʷ 

Biswas [2] H = 160fo-1.459 10-200 ʐʠʣʣʦʥʛ, ʀʥʜʠʷ 

Del Monaco [3] H = 129,3fo-1.06 10-200 ɿʘʧʘʜʥʘʷ ʨʘʚʥʠʥʘ ʃ'ɸʢʫʠʣʘ 

Khan [7] H = 134fo-1.23 4-138 ʀʩʣʘʤʘʙʘʜ, ʇʘʢʠʩʪʘʥ 

 

ɿʥʘʷ ʨʝʟʦʥʘʥʩʥʫʶ ʯʘʩʪʦʪʫ ʛʨʫʥʪʦʚ ʠ ʛʣʫʙʠʥʫ ʦʪʨʘʞʘʶʱʝʛʦ ʛʦʨʠʟʦʥʪʘ ʠʟ ʫʨʘʚʥʝʥʠʷ   

 

Vs = fo*4H      (2) 

 

ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ Vs30. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʤʧʣʝʢʩʥʳʭ ʠʥʞʝʥʝʨʥʦ-ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʝʨʨʠʪʦʨʠʠ  

ʛ. ɹʫʭʘʨʘ ʤʝʪʦʜʦʤ MASW ʧʦʣʫʯʝʥʳ ʩʢʦʨʦʩʪʥʳʝ ʨʘʟʨʝʟʳ ʠ ʨʘʩʩʯʠʪʘʥʦ ʟʥʘʯʝʥʠʝ Vs30. ʊʘʢʞʝ 

ʩʠʥʭʨʦʥʥʦ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʨʝʛʠʩʪʨʘʮʠʷ ʤʠʢʨʦʩʝʡʩʤ ʠ ʤʝʪʦʜʦʤ HVSR [1]: ʦʧʨʝʜʝʣʝʥʳ ʨʝʟʦʥʘʥʩʥʘʷ 

ʯʘʩʪʦʪʘ ʠ ʧʝʨʝʜʘʪʦʯʥʘʷ ʬʫʥʢʮʠʷ ʛʨʫʥʪʦʚ. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʢʦʨʦʩʪʥʳʭ ʨʘʟʨʝʟʦʚ, ʧʦʣʫʯʝʥʥʳʭ 

ʤʝʪʦʜʦʤ MASW, ʘ ʪʘʢʞʝ ʜʘʥʥʳʭ çʨʝʧʝʨʥʳʭè ʩʢʚʘʞʠʥ, ʫʪʦʯʥʝʥʳ ʢʦʵʬʬʠʮʠʝʥʪʳ çAè ʠ çBè 

ʫʨʘʚʥʝʥʠʷ (1). 

H = 139,23* fo-1.13.     (3) 
 

ɺ ʪʘʙʣ. 2 ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʧʦʣʫʯʝʥʥʳʭ ʚʝʣʠʯʠʥ ʛʣʫʙʠʥʳ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʛʨʘʥʠʮʳ. 
 

ʊʘʙʣʠʮʘ 2 

 

HVSR fo H, ʤ 

4,7 5,3 17,22842 

2,82 5,3 17,22842 

3,5 4,8 19,46158 

4,1 4,05 23,98475 

4,4 5,2 17,63684 

4 4 24,35404 

2,9 4,9 18,97421 

4,8 5,2 17,63684 

5,1 5,2 17,63684 

4,05 5,2 17,63684 

3,6 4,2 22,9355 

3,6 4,3 22,2812 

3,62 4,9 18,97421 

2,85 6,2 14,20571 

6,3 5,7 15,75356 

3,62 5,7 15,75356 

ʉʝʡʩʤʦʨʘʟʚʝʜʦʯʥʳʝ ʨʘʙʦʪʳ MASW ʚʳʧʦʣʥʝʥʳ 24-ʢʘʥʘʣʴʥʦʡ ʣʠʥʝʡʥʦʡ ʩʝʡʩʤʦʩʪʘʥʮʠʝʡ ʩ 

ʰʘʛʦʤ ʧʫʥʢʪʦʚ ʧʨʠʝʤʘ 2 ʤ, ʧʨʠ ʵʪʦʤ ʙʳʣʠ ʧʨʠʤʝʥʝʥʳ ʛʝʦʬʦʥʳ 4,5 ɻʮ. ʇʨʘʚʦ- ʠ ʣʝʚʦʬʣʘʥʛʦʚʘʷ 

ʩʠʩʪʝʤʘ ʥʘʙʣʶʜʝʥʠʡ ʩ ʫʜʘʣʝʥʠʡ ʧʫʥʢʪʘ ʚʦʟʙʫʞʜʝʥʠʷ 12 ʠ 2 ʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺʦʟʙʫʞʜʝʥʠʝ ʠ 

ʨʝʛʠʩʪʨʘʮʠʷ ʚʦʣʥ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʧʦ ʩʭʝʤʝ Z-Z. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʧʦʣʫʯʝʥʳ 

ʩʝʡʩʤʦʛʨʘʤʤʳ ʦʙʱʝʛʦ ʧʫʥʢʪʘ ʚʦʟʙʫʞʜʝʥʠʷ, ʥʘ ʢʦʪʦʨʳʭ ʚ ʧʝʨʚʳʭ ʚʩʪʫʧʣʝʥʠʷʭ ʥʘʙʣʶʜʘʶʪʩʷ 

ʧʨʷʤʘʷ ʠ ʧʨʝʣʦʤʣʝʥʥʘʷ ʚʦʣʥʳ, ʜʘʣʝʝ ʩʣʝʜʫʶʪ ʛʘʨʤʦʥʠʢʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʣʥ (ʨʠʩ. 2).  
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ʈʠʩ. 2. ʉʝʡʩʤʦʛʨʘʤʤʳ ʦʙʱʝʛʦ ʧʫʥʢʪʘ ʚʦʟʙʫʞʜʝʥʠʷ. 
 

Fig. 2. Seismograms of the general excitation point. 

 

 ʆʙʨʘʙʦʪʢʘ ʧʦʣʝʚʳʭ ʜʘʥʥʳʭ ʩʦʩʪʦʷʣʘ ʚ ʧʨʠʩʚʦʝʥʠʠ ʛʝʦʤʝʪʨʠʠ, ʚʝʨʭʥʝʛʦ ʠ ʥʠʞʥʝʛʦ 

ʤʴʶʪʠʥʛʘ, ʜʚʫʤʝʨʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʜʠʩʧʝʨʩʠʦʥʥʦʡ 

ʢʘʨʪʠʥʳ. ʋʢʘʟʘʥʥʳʝ ʧʨʦʮʝʜʫʨʳ ʚʳʧʦʣʥʝʥʳ ʜʣʷ ʢʘʞʜʦʛʦ ʧʫʥʢʪʘ ʥʘʙʣʶʜʝʥʠʡ.  

ʅʘ ʧʦʣʫʯʝʥʥʳʭ ʜʠʩʧʝʨʩʠʦʥʥʳʭ ʢʘʨʪʠʥʘʭ ʥʘʙʣʶʜʘʝʪʩʷ ʷʨʢʦ ʚʳʨʘʞʝʥʥʘʷ ʟʦʥʘ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʤʦʜʝ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʣʥ. ʉ ʮʝʣʴʶ ʫʩʠʣʝʥʠʷ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʤʦʜʳ, ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʜʠʩʧʝʨʩʠʦʥʥʦʡ 

ʦʙʣʘʩʪʠ ʧʨʦʠʟʚʝʜʝʥʦ ʥʘʢʦʧʣʝʥʠʝ ʜʠʩʧʝʨʩʠʦʥʥʳʭ ʢʘʨʪʠʥ ʧʫʪʝʤ ʠʭ ʩʫʤʤʠʨʦʚʘʥʠʷ (ʨʠʩ. 3).  

   
ʈʠʩ. 3. ʉʫʤʤʘʨʥʘʷ ʜʠʩʧʝʨʩʠʦʥʥʘʷ ʢʘʨʪʠʥʘ ʩ ʚʳʜʝʣʝʥʥʦʡ ʜʠʩʧʝʨʩʠʦʥʥʦʡ ʢʨʠʚʦʡ. 

Fig. 3. The total dispersion picture with the selected dispersion curve. 

ʇʦ ʧʦʣʫʯʝʥʥʦʡ ʨʝʟʫʣʴʪʠʨʫʶʱʝʡ ʜʠʩʧʝʨʩʠʦʥʥʦʡ ʢʘʨʪʠʥʝ ʧʦʣʫʯʝʥʘ ʜʠʩʧʝʨʩʠʦʥʥʘʷ ʢʨʠʚʘʷ 

ʧʫʪʝʤ ʧʠʢʠʨʦʚʢʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʤʦʜʳ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʣʥ. ʀʥʚʝʨʩʠʷ ʜʠʩʧʝʨʩʠʦʥʥʦʡ ʢʨʠʚʦʡ 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʦʜʥʦʤʝʨʥʫʶ ʛʣʫʙʠʥʥʦ-ʩʢʦʨʦʩʪʥʫʶ ʤʦʜʝʣʴ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʮʝʥʪʨʫ 

ʧʨʠʝʤʥʦʡ ʨʘʩʩʪʘʥʦʚʢʠ (ʨʠʩ. 4) [12, 13].  

ʈʘʩʯʝʪ ʧʘʨʘʤʝʪʨʘ Vs30 ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʩʯʝʪʝ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ ʧʨʦʙʝʛʘ ʧʦʧʝʨʝʯʥʳʭ ʚʦʣʥ ʚ 

30-ʤʝʪʨʦʚʦʡ ʛʨʫʥʪʦʚʦʡ ʪʦʣʱʝ.  
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ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʛʣʫʙʠʥʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝ ʧʦʟʚʦʣʷʝʪ ʠʩʩʣʝʜʦʚʘʪʴ 30-ʤʝʪʨʦʚʫʶ ʪʦʣʱʫ, 

ʧʨʠʤʝʥʝʥ ʤʝʪʦʜ ʨʘʩʯʝʪʘ Vs30 ʧʫʪʝʤ ʵʢʩʪʨʘʧʦʣʷʮʠʠ ʜʘʥʥʳʭ [14]. 

 

 
ʈʠʩ. 4. ɻʣʫʙʠʥʥʦ-ʩʢʦʨʦʩʪʥʘʷ ʤʦʜʝʣʴ ʧʦʧʝʨʝʯʥʳʭ ʚʦʣʥ. 

Fig. 4. Depth-velocity model of transverse waves. 

 

 ʉʦʧʦʩʪʘʚʣʷʷ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʤʝʪʦʜʫ HVSR ʠ MASW ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʥʘʣʠʯʠʝ ʣʠʥʝʡʥʦʡ 

ʢʦʨʨʝʣʷʮʠʠ. ʇʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʧʦʢʘʟʳʚʘʝʪ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʜʘʥʥʳʭ ʠ ʠʭ ʠʜʝʥʪʠʯʥʦʩʪʴ. 

ɺ ʪʘʙʣ. 3 ʧʨʠʚʦʜʠʪʩʷ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʚʝʣʠʯʠʥ Vs30, ʧʦʣʫʯʝʥʥʳʭ ʤʝʪʦʜʦʤ MASW ʠ ʠʟ 

ʫʨʘʚʥʝʥʠʷ 3 ʠ 2. 

  
ʊʘʙʣʠʮʘ 3 
 
ʉʦʧʦʩʪʘʚʣʝʥʠʝ Vs30 ʧʦ MASW ʠ HVSR (ʛ. ɹʫʭʘʨʘ) 
 

Vs30, ʧʦ ʜʘʥʥʳʤ MASW, ʤ/ʩ Vs30, ʧʦ HVSR, ʤ/ʩ ʈʘʟʥʠʮʘ, ʤ 

365,2425 380,9805 15,73797 

330,7857 344,6966 13,91091 

315,2776 377,8095 62,53192 

366,8462 355,4964 -11,3498 

366,8462 387,1103 20,2641 

296,2989 345,3197 49,02085 

394,4906 397,0863 2,595737 

323,8902 351,5916 27,70136 

359,1812 362,3839 3,20272 

390,6883 361,5035 -29,1848 

301,1611 360,2259 59,0648 

427,2648 373,0313 -54,2335 
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ɿʘʢʣʶʯʝʥʠʝ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʝʛʠʩʪʨʘʮʠʠ ʤʠʢʨʦʩʝʡʩʤ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʮʝʥʢʠ ʠʥʪʝʛʨʘʣʴʥʳʭ ʚʝʣʠʯʠʥ Vs ʧʦ ʚʩʝʡ ʪʦʣʱʝ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ. ʄʝʪʦʜ ʨʘʩʯʝʪʘ Vs30 ʧʦ HVSR 

ʜʘʝʪ ʠʥʪʝʛʨʘʣʴʥʫʶ ʚʝʣʠʯʠʥʫ ʩʢʦʨʦʩʪʠ ʜʣʷ ʚʩʝʛʦ ʩʣʦʷ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ, ʧʦʵʪʦʤʫ ʟʥʘʯʝʥʠʷ Vs 

ʤʦʛʫʪ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʜʘʥʥʳʭ ʧʦ ʤʘʪʝʨʠʘʣʘʤ MASW. 
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DETERMINATION OF Vs30 BY NAKAMURA METHOD (HVSR)  

A.Kh. Ibragimov, T. Mamarazikov  

 
 

Abstract. The results of engineering and seismological surveys using MASW and HVSR methods are 

presented, the possibility of determining the average velocity Vs over the entire section of sedimentary rocks using 

HVSR data is shown. A comparison of the results obtained is given. 

Key words: microseisms, MASW, HVSR, velocity cross-section, Vs. 

 

 

NAKAMURA USULI (HVSR) YORDAMIDA Vs30 NI ANIQLASH  

 

A.Kh. Ibragimov, T.  Mamarazikov 

 

 
Annotatsiya. Muhandislik-seysmologik izlanishlar natijalari koórsatilmoqda, Vs oórtacha tezligini 

maôlumotlardan foydalangan holda butun qismlar boóyicha aniqlash imkoniyati koórsatildi. Olingan natijalarni 

solishtirish berilmoqda. 

Kalit  soózlar: mikroseysmalar, MASW, HVSR, tezlik kesimi, Vs. 
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ʋɼʂ 551.3:550.3 (575.1) 

 

ʂʃɸʉʊɽʈʀɿɸʎʀʗ ʈɸʉʇʈɽɼɽʃɽʅʀʗ ɿɽʄʃɽʊʈʗʉɽʅʀʁ ɺ ɿʆʅɸʍ ɺʃʀʗʅʀʗ 

ʅʀɿʂʆʅɸʇʆʈʅʓʍ ɺʆɼʆʍʈɸʅʀʃʀʑ ʋɿɹɽʂʀʉʊɸʅɸ 

 

ʃ.ɸ. ʍʘʤʠʜʦʚ, ɹ.ʈ. ɻʘʥʠʝʚʘ, ʉ.ɻ. ɸʥʚʘʨʦʚʘ, ɼ.ʍ. ɹʘʭʨʠʜʜʠʥʦʚʘ 

ʀʥʩʪʠʪʫʪ ʩʝʡʩʤʦʣʦʛʠʠ ʠʤ. ɻ.ɸ.ʄʘʚʣʷʥʦʚʘ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ, ʛ. ʊʘʰʢʝʥʪ 

 
ɸʥʥʦʪʘʮʠʷ. ʆʨʛʘʥʠʟʘʮʠʷ ʨʘʙʦʪʳ ʧʦ ʢʣʘʩʪʝʨʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʟʦʥʘʭ ʚʣʠʷʥʠʷ 

ʥʠʟʢʦʥʘʧʦʨʥʳʭ ʚʦʜʦʭʨʘʥʠʣʠʱ ʋʟʙʝʢʠʩʪʘʥʘ ʠ ʚʳʷʚʣʝʥʠʝ ʚ ʙʣʠʞʥʠʭ ʨʘʟʣʦʤʘʭ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

ʚʘʞʥʳ ʧʨʠ ʦʮʝʥʢʝ ʪʝʭʥʦʛʝʥʥʦʡ ʩʝʡʩʤʠʯʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʚ ʟʦʥʝ ʚʣʠʷʥʠʷ ʏʠʤʢʫʨʛʘʥʩʢʦʛʦ ʠ ʇʘʯʢʘʤʘʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱ ʖʞʥʦʛʦ ʋʟʙʝʢʠʩʪʘʥʘ ʠ 

ɼʞʠʟʘʢʩʢʦʛʦ ʠ ɿʘʘʤʠʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱ ʎʝʥʪʨʘʣʴʥʦʛʦ ʋʟʙʝʢʠʩʪʘʥʘ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʦʠʟʚʝʜʝʥʦ 

ʦʙʨʘʟʦʚʘʥʠʝ ʣʦʢʘʣʴʥʳʭ ʢʘʪʘʣʦʛʦʚ. ʈʘʙʦʪʘʷ ʩ ʥʠʤʠ, ʦʧʨʝʜʝʣʝʥʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʦ ʢʣʘʩʪʝʨʘʤ ʚ ʙʣʠʞʥʠʭ ʢ ʵʪʠʤ ʚʦʜʦʭʨʘʥʠʣʠʱʘʤ ʨʘʟʣʦʤʘʭ. ʂʣʘʩʪʝʨʠʟʘʮʠʷ ʧʨʦʠʟʚʝʜʝʥʘ 

ʤʝʪʦʜʦʤ ʩʨʝʜʥʠʭ ʨʘʩʩʪʦʷʥʠʡ. ʇʨʠ ʵʪʦʤ ʤʠʥʠʤʠʟʘʮʠʡ ʤʝʞʦʯʘʛʦʚʳʭ ʨʘʩʩʪʦʷʥʠʡ, ʥʘʠʙʦʣʝʝ ʧʣʦʪʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʯʘʛʦʚ ʦʙʲʝʜʠʥʝʥʳ ʚ ʦʪʜʝʣʴʥʳʝ ʛʨʫʧʧʳ (ʢʣʘʩʪʝʨʳ). ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ɻʪʦʤ, ʤʦʞʥʦ ʧʨʦʠʟʚʝʩʪʠ 

ʘʥʘʣʠʟ ʤʝʪʦʜʦʤ çʙʣʠʞʘʡʰʝʛʦ ʩʦʩʝʜʘè. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʦʥʘ ʚʣʠʷʥʠʷ, ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʢʘʪʘʣʦʛ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʢʣʘʩʪʝʨʳ, ʧʦʚʪʦʨʷʝʤʦʩʪʴ, 

ʚʳʙʦʨʢʘ. 

 

ɺʚʝʜʝʥʠʝ. ɿʝʤʣʝʪʨʷʩʝʥʠʷ, ʚʳʟʚʘʥʥʳʝ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ, ʩʪʘʣʠ ʚʘʞʥʦʡ ʪʝʤʦʡ 

ʧʦʣʠʪʠʯʝʩʢʠʭ ʠ ʥʘʫʯʥʳʭ ʜʠʩʢʫʩʩʠʡ ʠʟ-ʟʘ ʦʧʘʩʝʥʠʡ, ʯʪʦ ʵʪʠ ʩʦʙʳʪʠʷ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʯʠʥʦʡ 

ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦʛʦ ʫʱʝʨʙʘ ʠ ʦʙʱʝʛʦ ʧʦʚʳʰʝʥʠʷ ʩʝʡʩʤʠʯʥʦʩʪʠ [Gupta, 2002]. ɼʘʚʥʦ ʠʟʚʝʩʪʥʦ, 

ʯʪʦ ʟʘʧʦʣʥʝʥʠʝ ʨʝʟʝʨʚʫʘʨʦʚ, ʥʘʟʝʤʥʘʷ ʠ ʧʦʜʟʝʤʥʘʷ ʜʦʙʳʯʘ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʦʪʙʦʨ ʬʣʶʠʜʦʚ 

ʠ ʛʘʟʘ ʠʟ ʥʝʜʨ, ʟʘʢʘʯʢʘ ʬʣʶʠʜʦʚ ʚ ʧʦʜʟʝʤʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ [Stabile ʠ ʜʨ., 2014; Lutfulla Khamidov ʠ 

ʜʨ., 2023] ʩʧʦʩʦʙʥʳ ʚʳʟʳʚʘʪʴ ʟʝʤʣʝʪʨʷʩʝʥʠʷ. ʂʘʢ ʦʪʤʝʯʝʥʦ ʚ ʨʘʙʦʪʘʭ M.D.Zoback, S.H.Hickman ʠ 

P.Talwani, ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʩʝʡʩʤʠʯʥʦʩʪʠ, ʚʳʟʚʘʥʥʦʡ ʚʦʜʦʭʨʘʥʠʣʠʱʘʤʠ, ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʤʥʦʛʠʤʠ 

ʬʘʢʪʦʨʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʩʦʩʪʦʷʥʠʝ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʧʦʣʷ ʥʘʧʨʷʞʝʥʠʡ, ʛʝʦʣʦʛʠʷ ʤʝʩʪʥʦʩʪʠ, 

ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʧʦʨʦʜ ʠ ʪʨʝʱʠʥ, ʢʦʣʝʙʘʥʠʷ ʫʨʦʚʥʷ ʚʦʜʳ ʠ ʨʘʟʤʝʨʳ ʚʦʜʦʭʨʘʥʠʣʠʱʘ [Zoback ʠ ʜʨ., 

1982; Talwani, 1997]. ʇʦʩʪʦʷʥʥʳʝ ʩʝʡʩʤʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʚ ʙʣʠʞʥʠʭ ʟʦʥʘʭ ʚʦʜʦʭʨʘʥʠʣʠʱ ʠ 

ʜʦʩʪʦʚʝʨʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠ ̫ʵʧʠʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʦʩʥʦʚʦʡ 

ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʝʡʩʤʠʯʥʦʩʪʠ, ʚʳʟʚʘʥʥʦʡ ʚʦʜʦʭʨʘʥʠʣʠʱʝʤ. ʇʦʣʴʟʫʷʩʴ ʠʤʠ, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ 

ʙʦʣʝʝ ʪʦʯʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ ʫʧʣʦʪʥʝʥʥʦʩʪʠ ʦʯʘʛʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨʘʭ ʠ ʩʦʩʪʦʷʥʠʝ ʩʝʡʩʤʠʯʥʦʩʪʠ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʟʦʥʝ.  

ʇʨʠ ʥʝʧʨʝʨʳʚʥʦʤ ʩʝʡʩʤʠʯʝʩʢʦʤ ʤʦʥʠʪʦʨʠʥʛʝ ʚ ʟʦʥʝ ʚʣʠʷʥʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱ ʚ ʂʠʪʘʝ 

ʟʘʜʦʢʫʤʝʥʪʠʨʦʚʘʥ  r ʩʣʫʯʘʠ ʩʝʡʩʤʠʯʥʦʩʪʠ, ʚʳʟʚʘʥʥʳʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝʤ [Zhang ʠ ʜʨ., 2017], ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ ʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ ʫʧʣʦʪʥʝʥʥʦʩʪʠ ʦʯʘʛʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨʘʭ ʚ ʙʣʠʞʥʝʡ ʟʦʥʝ ʚʦʜʦʭʨʘʥʠʣʠʱ. ʂʘʢ ʦʪʤʝʯʝʥʦ ʚ ʨʘʙʦʪʘʭ Zhang, H. 

Cheng, Y. Pang, Y. Shi, D.A. Yuen, ʠʩʩʣʝʜʫʝʤʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ï ʦʜʠʥ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʚ ʤʠʨʝ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʚʦʜʦʝʤʦʚ, ʪʝʢʪʦʥʠʯʝʩʢʠ ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʙʠʣʴʥʦʡ 

ʧʘʨʘʧʣʘʪʬʦʨʤʝ [Zhang ʜʨ., 2016]. ɺ ʵʪʠʭ ʨʘʙʦʪʘʭ ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʝʛʠʦʥʘ 

ʦʪʤʝʯʝʥʘ ʢʘʢ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʘ.̫ ʊʘʢ, ʩʪʦʣʢʥʦʚʝʥʠʝ ʠʩʢʨʠʚʣʷʶʱʠʭʩʷ, ʚʝʨʦʷʪʥʝʝ ʚʩʝʛʦ, 

ʩʠʥʢʣʠʥʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʷʩʦʚ, ʚʦʟʤʦʞʥʦ, ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʦʙʨʘʟʦʚʘʥʠʶ ʨʷʜʘ ʩʢʣʘʜʯʘʪʳʭ 

ʧʦʷʩʦʚ [Zhang ʠ ʜʨ., 2016; Zhang ʠ ʜʨ., 2017].  

ʆʙʲʝʢʪ ʠ ʧʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʣʷ 

ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʟʦʥʘʭ ʚʣʠʷʥʠʷ ʥʠʟʢʦʥʘʧʦʨʥʳʭ ʚʦʜʦʭʨʘʥʠʣʠʱ 

ʋʟʙʝʢʠʩʪʘʥʘ ʦʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʙʨʘʥʳ ʏʠʤʢʫʨʛʘʥʩʢʦʝ ʠ ʇʘʯʢʘʤʘʨʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ 

ʖʞʥʦʤ ʋʟʙʝʢʠʩʪʘʥʝ ʠ ɼʞʠʟʘʢʩʢʦʝ ʠ ɿʘʘʤʠʥʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ ʎʝʥʪʨʘʣʴʥʦʤ ʋʟʙʝʢʠʩʪʘʥʝ. ɺ 

ʨʘʡʦʥʝ ʚʦʟʤʦʞʥʦʛʦ ʘʢʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱ ʎʝʥʪʨʘʣʴʥʦʛʦ ʠ ʖʞʥʦʛʦ ʋʟʙʝʢʠʩʪʘʥʘ ʩ 

2018 ʧʦ 2023 ʛ. ʜʝʡʩʪʚʦʚʘʣʠ ʨʝʛʠʦʥʘʣʴʥʳʝ ʩʝʡʩʤʠʯʝʩʢʠʝ ʩʪʘʥʮʠʠ ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʮʝʥʪʨʘ 

ʩʝʡʩʤʦʧʨʦʛʥʦʩʪʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ (ʈʎʉʄ) ʧʨʠ ʄʏʉ: ʩ/ʩ ʂʠʪʘʙ (ʂʊɹ) ï 100 ʢʤ ʉɿ, ʩ/ʩ 

ʇʘʯʢʘʤʘʨ (ʇʏʂ) ï110 ʢʤ ʖ, ʩ/ʩ ɹʘʡʩʫʥ (ɹʉʅ) ï 85 ʢʤ ʖɿ (ʪʘʙʣ. 1). 

ʈʝʟʫʣʴʪʘʪʳ ʢʘʪʘʣʦʛʠʟʘʮʠʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʦ ʚʩʝʤ ʫʢʘʟʘʥʥʳʤ ʙʘʟʘʤ ʦʙʦʙʱʝʥʳ ʚ ʚʠʜʝ 

ʦʪʜʝʣʴʥʦʛʦ ʢʘʪʘʣʦʛʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʚ ʢʦʪʦʨʦʤ ʫʢʘʟʳʚʘʶʪʩʷ ʜʘʪʘ ʠ ʚʨʝʤʷ ʟʝʤʣʝʪʨʷʩʝʥʠʷ, 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʵʧʠʮʝʥʪʨʘ, ʛʣʫʙʠʥʘ ʦʯʘʛʘ, ʤʘʛʥʠʪʫʜʘ ʠʣʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʢʣʘʩʩ, ʨʘʩʩʪʦʷʥʠʝ ʦʪ 

ʩʪʚʦʨʘ ʚʦʜʦʭʨʘʥʠʣʠʱ ʜʦ ʵʧʠʮʝʥʪʨʘ, ʘ ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ ʟʝʤʣʝʪʨʷʩʝʥʠʷ.  
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ʊʘʙʣʠʮʘ 1  
ʂʦʣʠʯʝʩʪʚʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʨʘʟʥʳʤʠ ʛʝʦʬʠʟʠʯʝʩʢʠʤʠ ʩʣʫʞʙʘʤʠ ʚ ʧʝʨʠʦʜ ʩ 

ʷʥʚʘʨʷ 2011 ʧʦ ʩʝʥʪʷʙʨʴ 2022 ʛ. ʚ ʟʦʥʘʭ ʚʣʠʷʥʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱ ʎʝʥʪʨʘʣʴʥʦʛʦ ʠ ʖʞʥʦʛʦ ʋʟʙʝʢʠʩʪʘʥʘ ʚ ʨʘʜʠʫʩʝ 100 
ʢʤ ʦʪ ʩʪʚʦʨʘ ʧʣʦʪʠʥ 

   
Table 1 
The number of recorded seismic events by different geophysical services in the period from January 2011 to 

September 2022 in the zones of influence of the reservoirs of Central and Southern Uzbekistan within a radius of 100 km 
from the dam site 

 

ʉʣʫʞʙʳ Nʦʙʱ. n m ʀʩʪʦʯʥʠʢ 

ʂʆʄʕ 287 198 89 ʌʦʥʜʳ ʣʘʙʦʨʘʪʦʨʠʠ ʃʉʊɻ* 

ʈʎʉʄ 276 253 23 https://rcsm.fvv.uz/ru/catalog_col 

KNDC 674 384 78 
http://www.kndc.kz/index.php/ru/ sejsmicheskie-

byulleteni/interactive-bulletin 

IRIS 251 204 22 http://ds.iris.edu/wilber3/find_event 

GS RAS 367 312 14 http://ceme.gsras.ru/ceme/ssd_news.html 

 

ʇʨʠʤʝʯʘʥʠʝ. ʂʆʄʕ ï ʂʦʤʧʣʝʢʩʥʘʷ ʦʧʳʪʥʦ-ʤʝʪʦʜʠʯʝʩʢʘʷ ʵʢʩʧʝʜʠʮʠʷ ʀʥʩʪʠʪʫʪʘ ʉʝʡʩʤʦʣʦʛʠʠ (ʀʉ) ɸʅ ʈʋʟ; 

ʃʉʊɻ* ï ʃʘʙʦʨʘʪʦʨʠʷ ʣʦʢʘʣʴʥʦʛʦ ʩʝʡʩʤʦʪʝʭʥʦʛʝʥʝʟʘ ʀʉ ɸʅ ʈʋʟ; ʈʎʉʄ ï ʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʮʝʥʪʨ 

ʩʝʡʩʤʦʧʨʦʛʥʦʩʪʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʠ ʄʏʉ ʈʋʟ; KNDC ï ʂʘʟʘʭʩʪʘʥʩʢʠʡ ʮʝʥʪʨ ʜʘʥʥʳʭ; GS RAS ï ʄʝʞʜʫʥʘʨʦʜʥʳʡ 
ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʡ ʮʝʥʪʨ ʨʘʟʚʠʪʠʷ ʥʘʫʢ ʦ ɿʝʤʣʝ (SAGE); GS RAS ï ɻʝʦʬʠʟʠʯʝʩʢʘʷ ʩʣʫʞʙʘ ʈʦʩʩʠʡʩʢʦʡ ɸʢʘʜʝʤʠʠ ʥʘʫʢ; 

Nʦʙʱ. ï ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʢʘʪʘʣʦʛʝ; n ï ʢʦʣʠʯʝʩʪʚʦ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʩʦʚʧʘʜʘʶʱʠʭ ʜʦ ʪʨʝʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦ 

ʦʩʥʦʚʥʳʤ ʧʘʨʘʤʝʪʨʘʤ ʩ ʜʨʫʛʠʤʠ ʢʘʪʘʣʦʛʘʤʠ; m ï ʢʦʣʠʯʝʩʪʚʦ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʥʝ ʩʦʚʧʘʜʘʶʱʠʭ ʭʦʪʷ ʙʳ ʧʦ ʦʜʥʦʤʫ 

ʧʘʨʘʤʝʪʨʫ ʚ ʜʨʫʛʠʭ ʢʘʪʘʣʦʛʘʭ. 

ʆʙʨʘʟʦʚʘʥʠʝ ʣʦʢʘʣʴʥʳʭ ʢʘʪʘʣʦʛʦʚ ʩʦʩʪʘʚʣʝʥʦ ʥʘ ʧʨʝʜʤʝʪ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-

ʚʨʝʤʝʥʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʦ ʢʣʘʩʪʝʨʘʤ ʚ ʙʣʠʞʥʠʭ ʢ ʵʪʠʤ ʚʦʜʦʭʨʘʥʠʣʠʱʘʤ 

ʨʘʟʣʦʤʘʭ. ʂʣʘʩʪʝʨʠʟʘʮʠʷ ʧʨʦʠʟʚʝʜʝʥʘ ʤʝʪʦʜʦʤ ʩʨʝʜʥʠʭ ʨʘʩʩʪʦʷʥʠʡ ʥʘ ʙʘʟʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, 

ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʢʦʦʨʜʠʥʘʪʘʭ ʠ ʛʣʫʙʠʥʝ ʦʯʘʛʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ɼʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʤʝʞʦʯʘʛʦʚʳʭ 

ʨʘʩʩʪʦʷʥʠʡ ï ʥʘʠʙʦʣʝʝ ʧʣʦʪʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠ ̫ʦʯʘʛʦʚ ï ʦʥʠ ʦʙʲʝʜʠʥʝʥʳ ʚ ʦʪʜʝʣʴʥʳʝ ʢʣʘʩʪʝʨʳ. 

ʇʦ ʥʠʤ ʦʪʜʝʣʴʥʦ ʦʮʝʥʝʥʘ ʧʦʚʪʦʨʷʝʤʦʩʪɹ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ʏʪʦʙʳ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ ʠʟʫʯʠʪʴ 

ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʜʚʫʤʷ ʧʝʨʝʤʝʥʥʳʤʠ, ʩʥʘʯʘʣʘ ʧʦʩʪʨʦʠʣʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʚ ʟʦʥʘʭ ʇʘʯʢʘʤʘʨʩʢʦʛʦ, ʏʠʤʢʫʨʛʘʥʩʢʦʛʦ, ɼʞʠʟʘʢʩʢʦʛʦ ʠ 

ɿʘʘʤʠʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ, ʧʨʝʜʣʦʞʝʥʥʦʛʦ F.Waldhauser, W.L.Ellsworth 

[Waldhauser ʠ ʜʨ., 2000]. ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʤʝʪʦʜ çʙʣʠʞʘʡʰʠʭ ʩʦʩʝʜʝʡè ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ [Han ʠ ʜʨ., 2012]. ɺ ʵʪʦʤ ʤʝʪʦʜʝ 

ʩʭʦʜʩʪʚʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʚʘʜʨʘʪʦʤ ɽʚʢʣʠʜʦʚʘ ʨʘʩʩʪʦʷʥʠʷ. ʅʘʠʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ, 

ʩʦʛʣʘʩʥʦ [Zhang ʠ ʜʨ., 2017; Han ʠ ʜʨ., 2012], ʢʦʛʜʘ ʧʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ d = d0
2 ʢʚʘʜʨʘʪʘ ɽʚʢʣʠʜʦʚʘ 

ʨʘʩʩʪʦʷʥʠʷ (x2-x1)2+(y2-y1)2 ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʳʤ ʦʪ 1ʭʄ2 ʜʦ 1,2ʭʄ2 ʢʤ (ʄ ï ʤʘʛʥʠʪʫʜʘ). ʇʦʩʣʝ 

ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʟʝʤʣʝʪʨʷʩʝʥʠ ̫ʜʝʣʷʪʩʷ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʫʧʣʦʪʥʝʥʠʷ ʵʧʠʮʝʥʪʨʦʚ ʚ ʛʨʫʧʧʳ, ʩ ʫʯʝʪʦʤ 

ʪʦʛʦ, ʯʪʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʥʝʦʜʥʦʨʦʜʥʦ ʚʦ ʚʨʝʤʝʥʠ. ʉʦʛʣʘʩʥʦ ʵʪʦʤʫ, ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʘʥʘʣʠʟ ʤʝʪʦʜʦʤ çʙʣʠʞʘʡʰʝʛʦ ʩʦʩʝʜʘè. 

ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ɿʦʥʳ ʚʣʠʷʥʠʷ ʇʘʯʢʘʤʘʨʩʢʦʛʦ, ʏʠʤʢʫʨʛʘʥʩʢʦʛʦ (ʖʞʥʳʡ 

ʋʟʙʝʢʠʩʪʘʥ) ʠ ɼʞʠʟʘʢʩʢʦʛʦ, ɿʘʤʠʥʩʢʦʛʦ (ʎʝʥʪʨʘʣʴʥʳʡ ʋʟʙʝʢʠʩʪʘʥ) ʚʦʜʦʭʨʘʥʠʣʠʱ ʦʭʚʘʪʳʚʘʶʪ 

ʪʝʨʨʠʪʦʨʠʶ, ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʘʢʪʠʚʥʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʧʨʦʷʚʣʷʶʱʝʡʩʷ, ʚ 

ʪ. ʯ., ʠ ʚ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ [ɸʥʚʘʨʦʚʘ, 2023]. ʇʨʠʤʝʨʦʤ ʜʣʷ 

ʖʞʥʦʛʦ ʋʟʙʝʢʠʩʪʘʥʘ ʩʣʫʞʘʪ ʂʘʤʘʰʠʥʩʢʠʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʚ 1999 ʠ 2000 ʛʦʜʘʭ. ʇʦ ʜʘʥʥʳʤ 

ʈ.ʉ.ʄʠʭʘʡʣʦʚʦʡ, ʟʝʤʣʝʪʨʷʩʝʥʠʷʤ 31.10.1999 ʛ. ʠ 20.04.2000 ʛ. ʤʦʞʥʦ ʧʨʠʩʚʦʠʪʴ ʥʘʟʚʘʥʠʷ 

ʂʘʤʘʰʠʥʩʢʦʝ I ʩ Mw = 5,0 [ʄʠʭʘʡʣʦʚʘ, 2005; ʄʠʭʘʡʣʦʚʘ, 2006] ʠ ʂʘʤʘʰʠʥʩʢʦʝ II (Mw = 5,3, ʂʈ = 

13,7-13,8 [ʄʠʭʘʡʣʦʚʘ, 2005;], ʧʦ ʥʘʟʚʘʥʠʶ ʙʣʠʞʘʡʰʝʛʦ (25 ʠ 15 ʢʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʢ ʵʧʠʮʝʥʪʨʘʤ 

ʥʘʩʝʣʝʥʥʦʤʫ ʧʫʥʢʪʫ ʂʘʤʘʰʠ ʚ ɿʘʧʘʜʥʳʭ ʦʪʨʦʛʘʭ ɻʠʩʩʘʨʩʢʦʛʦ ʭʨʝʙʪʘ (ʤʝʞʜʫʨʝʯʴʝ ʂʟrʳʣʜʘʨʴʠ ʠ 

ʋʨʘʜʘʨʴʠ) [ʄʠʭʘʡʣʦʚʘ, 2005; ʄʠʭʘʡʣʦʚʘ, 2006; ɸʥʚʘʨʦʚʘ, 2023]. ʈʘʩʩʪʦʷʥʠʝ ʜʦ ʩʪʚʦʨʦʚ 

ʇʘʯʢʘʤʘʨʩʢʦʛʦ ʠ ʏʠʤʢʫʨʛʘʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱ ʩʦʩʪʘʚʣʷʣʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 19 ʠ 18 ʢʤ. ʆʥʠ 

ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ ʦʧʨʝʜʝʣʝʥʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʘʬʪʝʨʰʦʢʦʚ.  

https://rcsm.fvv.uz/ru/catalog_col
http://www.kndc.kz/index.php/ru/%20sejsmicheskie-byulleteni/interactive-bulletin
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ʉʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ʪʝʭʥʦʛʝʥʥʦʡ ʩʝʡʩʤʠʯʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʫʶ ʩʝʪʴ 

ʥʘʙʣʶʜʝʥʠʷ. ɸʥʘʣʠʟ ʥʘʢʦʧʣʝʥʥʦʛʦ ʙʦʣʝʝ ʯʝʤ ʟʘ ʜʝʩʷʪʠʣʝʪʠʷ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦʟʚʦʣʠʣ 

ʚʳʷʚʠʪʴ ʜʦʩʪʘʪʦʯʥʦ ʜʝʪʘʣʴʥʫʶ ʢʘʨʪʠʥʫ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ ʵʚʦʣʶʮʠʠ ʩʝʡʩʤʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʛʦʜʦʚʳʭ ʮʠʢʣʦʚ ʢʦʣʝʙʘʥʠʡ ʫʨʦʚʥʷ ʚʦʜʳ [ɸʥʚʘʨʦʚʘ, 2023].  

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʦʷʚʣʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʟʦʥʝ ʇʘʯʢʘʤʘʨʩʢʦʛʦ, ʏʠʤʢʫʨʛʘʥʩʢʦʛʦ, 

ɼʞʠʟʘʢʩʢʦʛʦ ʠ ɿʘʘʤʠʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱ ʨʘʩʩʤʦʪʨʝʥʘ ʩ ʧʦʟʠʮʠʠ ʩʦʧʨʷʞʝʥʠʷ ʊʷʥʴ-ʐʘʥɹʩʢʦʛʦ 

ʦʨʦʛʝʥʘ ʠ ʊʫʨʘʥʩʢʦʡ ʧʣʘʪʬʦʨʤʳ. ʇʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ 

ʠʩʧʦʣʴʟʦʚʘʥ r ʚʳʨʝʟʢʠ ʠʟ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʢʘʨʪʳ ʋʟʙʝʢʠʩʪʘʥʘ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ, 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʣʘʙʦʨʘʪʦʨʠʝʡ ʥʝʦʪʝʢʪʦʥʠʢʠ ʠ ʛʝʦʜʠʥʘʤʠʢʠ ɻʝʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʈʦʩʩʠʡʩʢʦʡ 

ɸʢʘʜʝʤʠʠ ʥʘʫʢ (ʚʳʨʝʟʢʘ ʥʘ ʨʠʩ. 1, ʙ) [ʊʝʢʪʦʥʠʯʝʩʢʘʷ ʢʘʨʪʘé, 2004]. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʣʘʩʪʝʨʦʚ ʧʦ ʟʦʥʝ ʚʣʠʷʥʠʷ ʇʘʯʢʘʤʘʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 1, ʘ.  

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʦ ʢʣʘʩʪʝʨʘʤ ʚ ʟʦʥʝ 

ʇʘʯʢʘʤʘʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʧʦʢʘʟʘʣʦ ʨʦʩʪ ʧʣʦʪʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʧʠʮʝʥʪʨʦʚ ʚ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨʘʭ ʧʦ ʩʫʪʫʨʘʤ ʠ ʩʜʚʠʛʦʚʳʤ ʟʦʥʘʤ [ɸʥʚʘʨʦʚʘ, 2023]. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʧʨʦʷʚʣʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ [ʂʘʩʘʭʘʨʘ, 1985; ʄʫʨʘʪʘʣʠʝʚ ʠ ʜʨ., 2020] ʩ ʂ Ó 7 ʠʣʠ ʂ Ó 8 ʚ ʟʦʥʝ 

ʇʘʯʢʘʤʘʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʧʦʢʘʟʘʥʦ ʧʦ ʢʣʘʩʪʝʨʘʤ ʥʘ ʨʠʩ. 2 (ʘ, ʙ, ʚ, ʛ).  

 

 
ʈʠʩ. 1. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʦ ʢʣʘʩʪʝʨʘʤ ʚ ʟʦʥʝ ʇʘʯʢʘʤʘʨʩʢʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʠ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʩʦ ʩʪʨʫʢʪʫʨʘʤʠ ʚ ʚʳʨʝʟʢʝ ʠʟ ʢʘʨʪʳ [ʊʝʢʪʦʥʠʯʝʩʢʘʷ ʢʘʨʪʘé, 2004]. ʘ: 1 ï ʵʧʠʮʝʥʪʨʳ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʂ ² 7 ʟʘ ʧʝʨʠʦʜ 2011-2022 ʛʛ.; 2 ï ʤʝʩʪʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱʘ; 3 ï ʢʣʘʩʪʝʨʳ ʚʳʜʝʣʝʥʥʳʝ (ʤʝʪʦʜ 

çʙʣʠʞʘʡʰʠʭ ʩʦʩʝʜʝʡè) [Han ʠ ʜʨ.,  2012]; 4 ï ʚʳʜʝʣʝʥʥʳʝ ʢʣʘʩʪʝʨʳ; ʙ: 5 ï  ʩʫʪʫʨʳ; 6 ï ʩʜʚʠʛʠ; 7ï ʥʘʜʚʠʛʠ; 8 ï ʢʨʫʧʥʳʝ 
ʨʘʟʣʦʤʳ; 9 ï ʛʨʘʥʠʪʦʠʜʳ; 10 ï ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʩʪʨʫʢʪʫʨʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ. 

 
Fig. 1. Spatio-temporal distribution of earthquakes by clusters in the area of the Pachkamar reservoir and comparison with 

the structures in the clipping from the map [Tectonic mapé, 2004]. a: 1 ï epicenters of earthquakes with K ² 7 for the period 

2011-2022; 2 ï location of the reservoir; 3 ï clusters identified (nearest neighbor method) [Han et al., 2012]; 4 ï selected clusters; b: 
5 ï  sutures; 6 ï shifts; 7 ï thrusts; 8 ï large faults; 9 ï granitoids; 10 ï boundaries between structural elements. 
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ʈʠʩ. 2. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʦʷʚʣʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʂ Ó 7 ʚ ʟʦʥʝ ʇʘʯʢʘʤʘʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʧʦ ʢʘʞʜʦʤʫ 
ʢʣʘʩʪʝʨʫ. 

 
Fig. 2. The sequence of manifestation of earthquakes with K Ó 7 in the zone of the Pachkamar reservoir for each cluster. 

 

 ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʣʘʩʪʝʨʦʚ ʧʦ ʟʦʥʝ ʚʣʠʷʥʠʷ ʏʠʤʢʫʨʛʘʥʩʢʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 3, ʘ.  

ɿʜʝʩʴ ʪʦʞʝ ʧʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥ rʚʳʨʝʟʢʠ ʠʟ 

ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʢʘʨʪʳ ʋʟʙʝʢʠʩʪʘʥʘ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ (ʚʳʨʝʟʢʘ ʥʘ ʨʠʩ. 3, ʙ) 

[ʊʝʢʪʦʥʠʯʝʩʢʘʷ ʢʘʨʪʘé, 2004]. 

 
          ʘ                                                                 ʙ 

ʈʠʩ. 3. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʦ ʢʣʘʩʪʝʨʘʤ ʚ ʟʦʥʝ ʏʠʤʢʫʨʛʘʥʩʢʦʛʦ 
ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʠ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʩʦ ʩʪʨʫʢʪʫʨʘʤʠ ʚ ʚʳʨʝʟʢʝ ʠʟ ʢʘʨʪʳ [ʊʝʢʪʦʥʠʯʝʩʢʘʷ ʢʘʨʪʘé, 2004]. ʘ: 1 ï ʵʧʠʮʝʥʪʨʳ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʂ ² 7 ʟʘ ʧʝʨʠʦʜ 2011-2022 ʛʛ.; 2 ï ʤʝʩʪʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱʘ; 3 ï ʢʣʘʩʪʝʨʳ ʚʳʜʝʣʝʥʥʳʝ (ʤʝʪʦʜ 

çʙʣʠʞʘʡʰʠʭ ʩʦʩʝʜʝʡè) [Han ʠ ʜʨ., 2012]; 4 ï ʚʳʜʝʣʝʥʥʳʝ ʢʣʘʩʪʝʨʳ; ʙ: 5 ï ʩʫʪʫʨʳ; 6 ï ʩʜʚʠʛʠ; 7 ï ʥʘʜʚʠʛʠ; 8 ï ʢʨʫʧʥʳʝ 
ʨʘʟʣʦʤʳ; 9 ï ʛʨʘʥʠʪʦʠʜʳ; 10 ï ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʩʪʨʫʢʪʫʨʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ. 

 
Fig. 3. Spatial and temporal distribution of earthquakes by clusters in the area of the Chimkurgan reservoir and 

comparison with structures in the cut from the map [Tectonic mapé, 2004]. a: 1 ï epicenters of earthquakes with K ² 7 for the 

period 2011-2022; 2 ï location of the reservoir; 3 ï clusters identified (nearest neighbor method) [Han et al., 2012]; 4 ï selected 
clusters; b: 5 ï sutures; 6 ï shifts; 7 ï thrusts; 8 ï large faults; 9 ï granitoids; 10 ï boundaries between structural elements. 

 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʦʷʚʣʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʂ Ó 7 ʚ ʟʦʥʝ ʏʠʤʢʫʨʛʘʥʩʢʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʧʨʠʚʝʜʝʥʘ ʧʦ ʢʘʞʜʦʤʫ ʢʣʘʩʪʝʨʫ ʥʘ ʨʠʩ. 4 (ʘ, ʙ).  
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ʈʠʩ. 4. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʦʷʚʣʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʂ Ó 7 ʚ ʟʦʥʝ ʏʠʤʢʫʨʛʘʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʧʦ ʢʘʞʜʦʤʫ 
ʢʣʘʩʪʝʨʫ. 

Fig. 4. The sequence of manifestation of earthquakes with K Ó 7 in the zone of the Chimkurgan reservoir for each cluster. 
 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʦ ʟʦʥʝ ʚʣʠʷʥʠʷ ʏʠʤʢʫʨʛʘʥʩʢʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʧʦʢʘʟʘʣʦ ʨʦʩʪ ʧʣʦʪʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʧʠʮʝʥʪʨʦʚ ʚ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨʘʭ, ʚ 
ʦʩʥʦʚʥʦʤ, ʚ ʩʫʪʫʨʘʭ, ʥʘʜʚʠʛʦʚʳʭ ʟʦʥʘʭ ʠ ʚ ʢʨʫʧʥʳʭ ʨʘʟʣʦʤʘʭ. 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʣʘʩʪʝʨʦʚ ʧʦ ʟʦʥʝ ʚʣʠʷʥʠʷ ɼʞʠʟʘʢʩʢʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 5, ʘ. ɿʜʝʩʴ ʪʘʢʞʝ ʧʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ 
ʠʩʧʦʣʴʟʦʚʘʥ rʚʳʨʝʟʢʠ ʠʟ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʢʘʨʪʳ ʋʟʙʝʢʠʩʪʘʥʘ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ (ʚʳʨʝʟʢʘ ʥʘ 
ʨʠʩ. 5, ʙ) [ʊʝʢʪʦʥʠʯʝʩʢʘʷ ʢʘʨʪʘé, 2004]. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

ʧʦ ʟʦʥʝ ʚʣʠʷʥʠʷ ɼʞʠʟʘʢʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʦʪʨʘʟʠʣʦ ʨʦʩʪ ʧʣʦʪʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʧʠʮʝʥʪʨʦʚ ʚ 
ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨʘʭ, ʚ ʦʩʥʦʚʥʦʤ, ʚ ʩʫʪʫʨʘʭ, ʥʘʜʚʠʛʦʚʳʭ ʟʦʥʘʭ ʠ ʚ ʢʨʫʧʥʳʭ ʨʘʟʣʦʤʘʭ. 

 

 
             ʘ                                                                    ʙ 

ʈʠʩ. 5. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʦ ʢʣʘʩʪʝʨʘʤ ʚ ʟʦʥʝ ɼʞʠʟʘʢʩʢʦʛʦ 
ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʠ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʩʦ ʩʪʨʫʢʪʫʨʘʤʠ ʚ ʚʳʨʝʟʢʝ ʠʟ ʢʘʨʪʳ [ʊʝʢʪʦʥʠʯʝʩʢʘʷ ʢʘʨʪʘé, 2004]. ʘ: 1 ï ʵʧʠʮʝʥʪʨʳ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʂ ² 7 ʟʘ ʧʝʨʠʦʜ 2011-2022 ʛʛ.; 2 ï ʤʝʩʪʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱʘ; 3 ï ʢʣʘʩʪʝʨʳ ʚʳʜʝʣʝʥʥʳʝ (ʤʝʪʦʜ 

çʙʣʠʞʘʡʰʠʭ ʩʦʩʝʜʝʡè) [Han ʠ ʜʨ., 2012]; 4 ï ʚʳʜʝʣʝʥʥʳʝ ʢʣʘʩʪʝʨʳ; ʙ: 5 ï ʩʫʪʫʨʳ; 6 ï ʩʜʚʠʛʠ; 7 ï ʥʘʜʚʠʛʠ; 8 ï ʢʨʫʧʥʳʝ 
ʨʘʟʣʦʤʳ; 9 ï ʛʨʘʥʠʪʦʠʜʳ; 10 ï ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʩʪʨʫʢʪʫʨʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ. 

 
Fig. 5. Spatial-temporal distribution of earthquakes by clusters in the zone of the Jizzakh reservoir and comparison with 

the structures in the cut from the map [Tectonic Mapé, 2004]. a: 1 ï epicenters of earthquakes with K²7 for the period 2011-

2022; 2 ï location of the reservoir; 3 ï clusters identified (nearest neighbor method) [Han et al., 2012]; 4 ï selected clusters; b: 5 ï 
sutures; 6 ïshifts; 7 ï thrusts; 8 ï large faults; 9 ï granitoids; 10 ï boundaries between structural elements. 

 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʦʷʚʣʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʂ Ó 7 ʚ ʟʦʥʝ ɼʞʠʟʘʢʩʢʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʧʨʠʚʝʜʝʥʘ ʧʦ ʢʘʞʜʦʤʫ ʢʣʘʩʪʝʨʫ ʥʘ ʨʠʩ. 6 (ʘ, ʙ, ʚ).  

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʣʘʩʪʝʨʦʚ ʧʦ ʟʦʥʝ ʚʣʠʷʥʠʷ ɿʘʘʤʠʥʩʢʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 7, ʘ. 

ɿʜʝʩʴ ʪʦʞʝ ʧʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥ rʚʳʨʝʟʢʠ ʠʟ 

ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʢʘʨʪʳ ʋʟʙʝʢʠʩʪʘʥʘ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ (ʚʳʨʝʟʢʘ ʥʘ ʨʠʩ. 7, ʙ) 

[ʊʝʢʪʦʥʠʯʝʩʢʘʷ ʢʘʨʪʘé, 2004]. 
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ʈʠʩ. 6. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʦʷʚʣʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʂ Ó 7 ʚ ʟʦʥʝ ɼʞʠʟʘʢʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʧʦ ʢʘʞʜʦʤʫ 

ʢʣʘʩʪʝʨʫ. 
 

Fig. 6. The sequence of manifestation of earthquakes with K Ó 7 in the zone of the Jizzakh reservoir for each cluster. 

 
ʘ                                                                      ʙ 

 
ʈʠʩ. 7. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʦ ʢʣʘʩʪʝʨʘʤ ʚ ʟʦʥʝ ɿʘʘʤʠʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʠ 

ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʩʦ ʩʪʨʫʢʪʫʨʘʤʠ ʚ ʚʳʨʝʟʢʝ ʠʟ ʢʘʨʪʳ [ʊʝʢʪʦʥʠʯʝʩʢʘʷ ʢʘʨʪʘé, 2004]. ʘ: 1 ï ʵʧʠʮʝʥʪʨʳ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʂ ² 7 ʟʘ 

ʧʝʨʠʦʜ 2011-2022 ʛʛ.; 2 ï ʤʝʩʪʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱʘ; 3 ï ʢʣʘʩʪʝʨʳ ʚʳʜʝʣʝʥʥʳʝ (ʤʝʪʦʜ çʙʣʠʞʘʡʰʠʭ ʩʦʩʝʜʝʡè) [Han ʠ ʜʨ., 
2012]; 4 ï ʚʳʜʝʣʝʥʥʳʝ ʢʣʘʩʪʝʨʳ; ʙ: 5 ï ʩʫʪʫʨʳ; 6 ï ʩʜʚʠʛʠ; 7 ï ʥʘʜʚʠʛʠ; 8 ï ʢʨʫʧʥʳʝ ʨʘʟʣʦʤʳ; 9 ï ʛʨʘʥʠʪʦʠʜʳ; 10 ï ʛʨʘʥʠʮʳ ʤʝʞʜʫ 

ʩʪʨʫʢʪʫʨʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ. 
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Fig. 7. Spatio-temporal distribution of earthquakes by clusters in the zone of the Zaamin reservoir and comparison with the 

structures in the cut from the map [Tectonic mapé, 2004]. ʘ: 1 ï epicenters of earthquakes with K ² 7 for the period 2011-2022; 

2 ï location of the reservoir; 3 ï clusters identified (nearest neighbor method) [Han et al., 2012]; 4 ï selected clusters; b: 5 ï 
sutures; 6 ïshifts; 7 ï thrusts; 8 ï large faults; 9 ï granitoids; 10 ï boundaries between structural elements. 

 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʦ ʟʦʥʝ ʚʣʠʷʥʠʷ ɿʘʘʤʠʥʩʢʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʧʦʢʘʟʘʣʦ ʨʦʩʪ ʧʣʦʪʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʧʠʮʝʥʪʨʦʚ ʚ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨʘʭ, 

ʚ ʦʩʥʦʚʥʦʤ, ʚ ʩʜʚʠʛʦʚʳʭ, ʥʘʜʚʠʛʦʚʳʭ ʟʦʥʘʭ ʠ ʚ ʛʨʘʥʠʮʘʭ ʤʝʞʜʫ ʩʪʨʫʢʪʫʨʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʦʷʚʣʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʂ Ó 7 ʚ ʟʦʥʝ ɿʘʘʤʠʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 

ʧʨʠʚʝʜʝʥʘ ʧʦ ʢʘʞʜʦʤʫ ʢʣʘʩʪʝʨʫ ʥʘ ʨʠʩ. 8 (ʘ, ʙ, ʚ, ʛ, ʜ).  
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ʈʠʩ. 8. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʦʷʚʣʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʂ Ó 7 ʚ ʟʦʥʝ ɿʘʘʤʠʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʧʦ ʢʘʞʜʦʤʫ 
ʢʣʘʩʪʝʨʫ. 



Seysmologiya muammolari *  ʇʨʦʙʣʝʤʳ ʩʝʡʩʤʦʣʦʛʠʠ * Seismology problems *  ̄ 2, ʪ.5, 2023  

 

 

 

58 

Fig. 8. The sequence of manifestation of earthquakes with K Ó 7 in the zone of the Zaamin reservoir for each cluster. 

 

ʂʘʢ ʚʠʜʥʦ ʥʘ ʨʠʩ. 2, 4, 6 ʠ 8, ʧʦʩʣʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʙʦʣʴʰʠʤ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʢʣʘʩʩʦʤ ʧʦ ʢʘʞʜʦʤʫ ʢʣʘʩʪʝʨʫ ʥʘʩʪʫʧʘʶʪ ʧʝʨʠʦʜʳ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʟʘʪʠʰʴʷ, ʯʪʦ 

ʚʳʨʘʞʘʝʪʩʷ ʙʦʣʝʝ ʥʠʟʢʠʤʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʢʣʘʩʩʘʤʠ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝʤ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ 

ʠʟʫʯʘʝʤʦʡ ʟʦʥʝ ʢʘʞʜʦʛʦ ʢʣʘʩʪʝʨʘ.  

ʆʙʩʫʞʜʝʥʠʝ. ʇʦ ʘʥʘʣʦʛʠʠ ʫʢʘʟʘʥʥʦʛʦ ɾ.ɿ.ʄʫʨʘʪʘʣʠʝʚʳʤ ʠ ɸ.ʄ.ʆʤʫʨʘʣʠʝʚʳʤ 

ʩʦʯʣʝʥʝʥʠ ̫ʣʠʪʦʩʬʝʨʳ ʊʷʥʴ-ʐʘʥʷ ʠ ʂʘʟʘʭʩʢʦʛʦ ʱʠʪʘ [ʄʫʨʘʪʘʣʠʝʚ ʠ ʜʨ., 2020], ʚ ʢʣʘʩʪʝʨʘʭ, 

ʚʳʜʝʣʝʥʥʳʭ ʜʣʷ ʟʦʥ ʇʘʯʢʘʤʘʨʩʢʦʛʦ, ʏʠʤʢʫʨʛʘʥʩʢʦʛʦ, ɼʞʠʟʘʢʩʢʦʛʦ ʠ ɿʘʘʤʠʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱ, 

ʚ ʢʘʞʜʦʤ ʮʠʢʣʝ ʤʦʛʫʪ ʥʘʙʣʶʜʘʪʴʩʷ ʧʝʨʠʦʜ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʤʘʢʩʠʤʫʤ ʩʝʡʩʤʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ, ʩʧʘʜ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʧʝʨʠʦʜ ʩʝʡʩʤʠʯʝʩʢʦʝ ʟʘʪʠʰʴʷ. ʕʪʦ ʤʦʞʝʪ ʜʘʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʦʪʩʣʝʞʠʚʘʥʠʷ ʩʝʡʩʤʠʯʝʩʢʠʭ ʮʠʢʣʦʚ ʨʘʟʥʦʛʦ ʧʝʨʠʦʜʘ ʧʦ 

ʚʳʜʝʣʝʥʥʳʤ ʟʦʥʘʤ ʇʘʯʢʘʤʘʨʩʢʦʛʦ, ʏʠʤʢʫʨʛʘʥʩʢʦʛʦ, ɼʞʠʟʘʢʩʢʦʛʦ ʠ ɿʘʘʤʠʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱ, 

ʩʦʚʤʝʱʘʷ ʩ ʫʨʦʚʥʝʤ ʨʝʞʠʤʘ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʆʥʘ ʧʦʟʚʦʣʠʪ ʦʮʝʥʠʪʴ ʩʦʩʪʦʷʥʠʝ ʩʝʡʩʤʠʯʥʦʩʪʠ, 

ʚʳʟʚʘʥʥʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘʤʠ, ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʠʥʪʝʨʚʘʣʝ ʚʨʝʤʝʥʠ.  

ʀʟ ʢʘʨʪʳ ʧʦ ʚʳʨʝʟʢʘʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʥʘ ʨʠʩ. 1 ʠ 3,  ʚʠʜʥʦ, ʯʪʦ ʇʘʯʢʘʤʘʨʩʢʦʝ ʠ 

ʏʠʤʢʫʨʛʘʥʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʝ ʚʙʣʠʟʠ ʖʛʦ-ɿʘʧʘʜʥʦʛʦ 

ɻʠʩʩʘʨʩʢʦʛʦ ʨʘʡʦʥʘ. ɹʣʠʞʘʡʰʠʤ ʨʝʛʠʦʥʦʤ, ʛʜʝ ʧʨʦʠʩʭʦʜʷʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ, 

ʚʦʟʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʇʘʯʢʘʤʘʨʩʢʦʝ ʠ ʏʠʤʢʫʨʛʘʥʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʷʚʣʷʝʪʩʷ ʶʛʦ-ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ 

ɻʠʩʩʘʨʩʢʦʛʦ ʨʘʡʦʥʘ. ʇʨʠ ʵʪʦʤ ʬʘʢʪʦʨʘʤʠ, ʚʳʟʳʚʘʶʱʠʤʠ ʟʝʤʣʝʪʨʷʩʝʥʠʝ, ʷʚʣʷʶʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝ 

ʩʢʣʘʜʯʘʪʳʭ ʩʪʨʫʢʪʫʨ ʚ ʬʫʥʜʘʤʝʥʪʝ (ʧʘʣʝʦʟʦʡ) ʠ ʝʛʦ ʦʙʱʝʝ ʩʤʝʱʝʥʠʝ ʧʦ ʟʝʤʥʳʤ ʨʘʟʣʦʤʘʤ. 

ʇʨʦʮʝʩʩ ʛʦʨʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɻʠʩʩʘʨʘ ʩʚʷʟʘʥ ʩ ʯʝʪʚʝʨʪʠʯʥʳʤʠ (ʧʣʠʦʮʝʥʦʚʳʤʠ) 

ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʩʦʙʳʪʠʷʤʠ, ʚʳʜʝʣʷʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʦʯʘʛʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ʈʝʟʝʨʚʫʘʨʳ 

ʨʘʩʧʦʣʦʞʝʥʳ ʚʙʣʠʟʠ ʥʝʩʢʦʣʴʢʠʭ ʨʘʟʨʳʚʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ. ʉʨʝʜʠ ʥʠʭ ʂʠʨʛʠʟʩʢʦ-

ʊʝʨʩʢʝʡʩʢʘʷ ʛʝʦʩʫʪʫʨʘ (ʩʤ. ʨʠʩ. 3) ʧʨʦʭʦʜʠʣʘ ʯʝʨʝʟ ʟʘʧʘʜʥʫʶ ʯʘʩʪʴ ʏʠʤʢʫʨʛʘʥʩʢʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʠ ʝʝ ʛʝʥʝʟʠʩ ʦʪʥʦʩʠʪʩʷ ʢ ʢʘʣʝʜʦʥʩʢʦʤʫ ʪʝʢʪʦʛʝʥʝʟʫ. ɻʝʦʣʦʛʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ 

ʏʠʤʢʫʨʛʘʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ ʧʦʢʨʳʪʦ ʩʣʦʞʥʳʤ ʩʢʣʘʜʯʘʪʳʤ 

ʧʘʣʝʦʟʦʡʩʢʠʤ ʬʫʥʜʘʤʝʥʪʦʤ ʠ ʤʝʟʦ-ʢʘʡʥʦʟʦʡʩʢʠʤ ʦʩʘʜʦʯʥʳʤ ʩʣʦʝʤ. ɺ ʶʞʥʦʡ ʯʘʩʪʠ 

ʇʘʯʢʘʤʘʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʨʘʩʧʦʣʦʞʝʥʳ ʂʦʭʭʠʪʘʥʛ-ɹʦʡʩʫʥʩʢʦʝ ʧʦʜʥʷʪʠʝ (ʩʤ. ʨʠʩ. 3) ʠ ʰʝʩʪʴ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʫʧʝʥʝʡ, ʪʘʢʠʭ ʢʘʢ ɻʫʟʦʨʩʢʘʷ, ɸʪʘʨʩʢʘʷ, ʇʘʯʢʘʤʘʨʩʢʘʷ, ɻʫʤʙʫʣʦʢʩʢʘʷ, 

ɸʜʘʤʪʘʰʩʢʘʷ, ɹʝʰʙʫʣʦʢʩʢʘʷ. ɺr ʜʝʣʷʶʪʩʷ ɹʘʡʩʫʥ-ʂʫʭʠʪʘʥʛʩʢʠʝ ʨʘʟʣʦʤʳ. ɺ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ 

ʇʘʯʢʘʤʘʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʨʘʩʧʦʣʦʞʝʥ ɹʦʡʩʫʥʩʢʠʡ ʙʣʦʢ (ʩʤ. ʨʠʩ. 3), ʘ ʢʨʘʝʚʘʷ ʯʘʩʪʴ ʵʪʦʛʦ 

ʙʣʦʢʘ ʦʪʥʦʩʠʪʩʷ ʢ ʢʨʫʧʥʳʤ ʥʘʜʚʠʛʘʤ. ɺ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʇʘʯʢʘʤʘʨʩʢʦʛʦ ʠ ʏʠʤʢʫʨʛʘʥʩʢʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱ ʚʳʜʝʣʷʝʪʩʷ ʖʞʥʦ-ɻʠʩʩʘʨʩʢʘʷ ʟʦʥʘ, ʦʩʣʦʞʥʝʥʥʘʷ ʢʨʫʧʥʳʤʠ ʥʘʜʚʠʛʘʤʠ 

(ʥʘʜʚʠʛʘʤʠ) ʠ ʩʤʝʱʝʥʠʷʤʠ (ʩʜʚʠʛʘʤʠ). ɺ ʵʪʦʡ ʟʦʥʝ ʚʜʦʣʴ ʨʘʟʣʦʤʦʚ ʨʘʟʚʠʚʘʣʠʩʴ ʤʘʛʤʘʪʠʯʝʩʢʠʝ 

ʦʙʨʘʟʦʚʘʥʠʷ ʛʨʘʥʠʪʦʠʜʥʦʛʦ ʪʠʧʘ. ʆʨʦʛʝʥʥʘʷ (ʛʦʨʥʘʷ) ʟʦʥʘ ʚʦʜʦʭʨʘʥʠʣʠʱ ʩʦʩʪʦʠʪ ʠʟ ʧʘʣʝʦʛʝʥʦʚʳʭ 

ʦʪʣʦʞʝʥʠʡ, ʧʨʠʤʳʢʘʶʱʠʭ ʢ ɹʝʰʢʝʥʪʩʢʦʡ ʢʦʪʣʦʚʠʥʝ. ɻʠʩʩʘʨʦ-ʄʘʥʛʳʰʣʘʢʩʢʠʡ ʨʘʟʣʦʤ (ɻʠʩʩʘʨʦ-

ʄʘʥʛʳʰʣʘʢʩʢʠʡ ʨʠʬʪ, ʩʤ. ʨʠʩ. 1, ʙ) ʦʪʜʝʣʷʝʪʩʷ ʦʪ ʏʠʤʢʫʨʛʘʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʢʦʪʦʨʦʝ 

ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜ ʠ ʩʦʝʜʠʥʷʝʪʩʷ ʩ ʂʳʨʛʳʟʩʢʦ-ʊʝʨʩʢʝʡʩʢʦʡ ʛʝʦʩʫʪʫʨʦʡ. ʕʪʘ ʟʦʥʘ 

ʨʘʟʣʦʤʦʚ ʧʝʨʝʩʝʢʣʘ ʤʝʟʦ-ʢʘʡʥʦʟʦʡʩʢʫʶ ʚʦʟʨʘʩʪʥʫʶ ʧʣʠʪʫ. 

ɼʞʠʟʘʢʩʢʦʝ ʠ ɿʘʘʤʠʥʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʛʝʦʣʦʛʠʯʝʩʢʠ ʨʘʩʧʦʣʦʞʝʥ r ʚ ʟʦʥʝ, 

ʧʨʠʤʳʢʘʶʱʝʡ ʢ ʥʝʩʢʦʣʴʢʠʤ ʩʪʨʫʢʪʫʨʥʳʤ ʝʜʠʥʠʮʘʤ ʠ ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʦʙʨʘʟʦʚʘʥʠʷʤ (ʩʤ. ʨʠʩ. 5 ʠ 

ʨʠʩ. 7). ʈʘʟʣʦʤʳ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʚ ʧʝʨʠʦʜʳ ʩʣʦʞʥʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʢʣʘʜʯʘʪʦʩʪʠ, ʚʳʟʳʚʘʶʪ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʚʦʟʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʧʦʜ ʚʣʠʷʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʜʚʠʞʝʥʠʡ. 

ʕʥʝʨʛʠʷ (ʤʘʛʥʠʪʫʜʘ) ʵʪʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʟʘʚʠʩʠʪ ʦʪ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʪʨʦʝʥʠʷ ʤʝʩʪʥʦʩʪʠ. ʋʯʘʩʪʢʠ ʚʙʣʠʟʠ ɼʞʠʟʘʢʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʪʝʢʪʦʥʠʯʝʩʢʠ ʩʣʦʞʥʳ, ʩ 

ɸʪʙʘʰʠʥʩʢʦʡ ʛʝʦʩʫʪʫʨʦʡ (ʟʘʤʢʥʫʪʳʤ ʦʢʝʘʥʠʯʝʩʢʠʤ ʰʚʦʤ, ʩʣʦʞʝʥʥʳʤ ʦʢʝʘʥʠʯʝʩʢʠʤʠ 

ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʣʠʪʦʩʬʝʨʳ), ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʚʦʩʪʦʯʥʫʶ ʯʘʩʪʴ, ʠ ʩʤʝʱʝʥʠʷʤʠ (ʥʘʜʚʠʛ) ʠ 

ʧʝʨʝʤʝʱʝʥʠʷʤʠ (ʩʜʚʠʛ), ʚʦʟʥʠʢʘʶʱʠʤʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʚ 

ʩʝʚʝʨʥʦʡ ʠ ʶʞʥʦʡ ʯʘʩʪʷʭ. ɺ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʤʝʟʦ-ʢʘʡʥʦʟʦʡʩʢʠʡ ʦʩʘʜʦʯʥʳʡ ʩʣʦʡ 

ʩʦʜʝʨʞʠʪ ʛʝʨʮʠʥʩʢʠʝ ʩʢʣʘʜʢʠ ʉʝʚʝʨʦ-ʊʫʨʘʥʩʢʦʡ ʧʣʠʪʳ. ʕʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʘʣʣʦʭʪʦʥʘʤʠ (ʥʘʜʚʠʛʦʚʳʤʠ ʙʣʦʢʘʤʠ ʚ ʥʘʣʦʞʝʥʥʳʭ ʩʪʨʫʢʪʫʨʘʭ), ʦʪʥʝʩʥʝʥʥʳʤʠ ʥʘ ʙʦʣʴʰʦʝ 

ʨʘʩʩʪʦʷʥʠʝ ʚ ʨʘʡʦʥʝ ʠ ʦʙʨʘʟʫʶʱʠʤʠ ʧʦʢʨʦʚʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʘ ʜʚʠʞʝʥʠʝ ʙʣʦʢʦʚ ʟʘʚʠʩʠʪ ʦʪ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ. ɿʘʘʤʠʥʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʨʘʡʦʥʝ 

ʩʦʝʜʠʥʝʥʠʷ ʊʷʥʴ-ʐʘʥɹʩʢʦʛʦ ʦʨʦʛʝʥʘ ʩ ʊʫʨʘʥʩʢʦʡ ʧʣʘʪʬʦʨʤʦʡ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʢʣʘʩʪʝʨʘʭ (ʩʤ. 
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ʨʠʩ. 8) ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʣʘʙʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʧʨʦʠʟʦʰʝʜʰʠʭ ʚ ʟʦʥʝ ʚʣʠʷʥʠʷ ɿʘʘʤʠʥʩʢʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʤʦʞʝʪ ʥʘʙʣʶʜʘʪʴʩʷ ʜʘʞʝ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʣʠʥʝʡʥʳʝ ʧʝʨʠʦʜʳ ʠʝʨʘʨʭʠʠ 

ʥʘʧʨʷʞʝʥʠʡ ʚʜʘʣʠ ʦʪ ʦʯʘʛʘ ʟʝʤʣʝʪʨʷʩʝʥʠʷ. 

 

ɺʓɺʆɼʓ  

 

ʇʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤ ʧʨʦʷʚʣʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʂ Ó 8 ʚ ʧʨʝʜʝʣʘʭ ʟʦʥ ʚʳʜʝʣʝʥʥʳʭ 

ʢʣʘʩʪʝʨʦʚ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʧʣʦʪʥʦʩʪʴ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʟʦʥʘʭ, ʙʣʠʟʢʠʭ ʢ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘʤ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ (ʩʤ. ʨʠʩ. 1-8). ɺ ʩʝʚʝʨʥʦʡ ʠ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʦʨʦʛʝʥʥʳʭ 

ʯʘʩʪʷʭ ʚʦʜʦʝʤʘ ʠʤʝʶʪʩʷ ʛʨʘʥʠʪʦʠʜʥʳʝ ʚʳʭʦʜʳ, ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʘʛʤʘʪʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʧʝʨʝʩʝʯʝʥʥʳʝ ʢʨʫʧʥʳʤʠ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʵʣʝʤʝʥʪʘʤʠ (ʩʜʚʠʛʠ, ʥʘʜʚʠʛʠ, ʰʘʨʴʷʞʠ). ʅʘ 

ʫʯʘʩʪʢʘʭ ʚʙʣʠʟʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʥʘʙʣʶʜʘʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʜʚʠʞʝʥʠʡ, ʚʳʨʘʟʠʚʰʠʭʩʷ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʩʢʣʘʜʯʘʪʳʭ ʩʪʨʫʢʪʫʨ ʠ ʢʨʫʧʥʦʘʤʧʣʠʪʫʜʥʳʭ ʥʘʜʚʠʛʦʚ. 

ɸʥʘʣʠʟ ʧʣʦʪʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʪʠʭ ʣʦʢʘʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚʦʢʨʫʛ ʨʘʟʣʦʤʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʦʪʩʣʝʞʠʚʘʥʠʷ ʩʝʡʩʤʠʯʝʩʢʠʭ ʮʠʢʣʦʚ ʨʘʟʥʦʛʦ ʧʝʨʠʦʜʘ ʧʦ ʢʣʘʩʪʝʨʘʤ 

ʢʘʞʜʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʩʦʚʤʝʱʘʷ ʠʭ ʩ ʚʘʨʠʘʮʠʝʡ ʨʝʞʠʤʘ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʦʮʝʥʠʪʴ 

ʫʨʦʚʝʥʴ ʩʝʡʩʤʠʯʥʦʩʪʠ, ʚʳʟʚʘʥʥʳʡ ʚʦʜʦʭʨʘʥʠʣʠʱʘʤʠ, ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʦʙʣʘʩʪʠ ʚ ʟʘʜʘʥʥʦʤ 

ʠʥʪʝʨʚʘʣʝ ʚʨʝʤʝʥʠ. 
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OóZBEKISTONDAGI PAST BOSIMLI SUV OMBORLARI TAôSIR ZONALARIDA  

ZILZILALAR TAQSIMOTINI KLASTERLASH  

 

L.A.  ʍamidov, B.R. Gᾶaniyeva, S.G. Anvarova, D.X. Baxriddinova 

 

 

Annotatsiya. Texnogen seysmiklikni baholashda Oᾶzbekistondagi past bosimli suv omborlari taᾷsir 

zonalarida zilzilani klaster boᾶyicha taqsimlash va yaqin atrofdagi yoriqlarda zilzilalarning takrorlanishini aniqlash 

boᾶyicha ishlarni tashkil etish muhim ahamiyatga ega. Shuning uchun Oᾶzbekiston janubidagi Chimqoᾶrgᾶon va 

Pachkamar hamda Markaziy Oᾶzbekistonning Jizzax va Zomin suv omborlari taᾷsir zonasida zilzilani oᾶrganish 

boᾶyicha tadqiqotlar olib borildi. Mahalliy ma'lumotnomalar oldindan shakllantirildi. Ular bilan ishlashda ushbu suv 

omborlariga eng yaqin bo'lgan yoriqlardagi klasterlar bo'yicha zilzilaning fazoviy-vaqt taqsimoti aniqlandi. 

Klasterlash o'rtacha masofa usuli bilan amalga oshirildi. Shu bilan birga, interfokal masofalarni minimallashtirish, 

o'choqlarning eng zich taqsimlanishi alohida guruhlarga (klasterlarga) birlashtiriladi. Shunga asoslanib, tahlil "eng 

yaqin qo'shni" usulida amalga oshirilishi mumkin. 

Kalit so'zlar : ʪa'sir zonasi, suv omborlari, zilzilalar katalogi, klasterlar, chastota, namuna olish. 

 

 
CLUSTERING THE DISTRIBUTION OF EARTHQUAKES IN THE ZONES OF INFLUENCE  

OF LOW -PRESSURE RESERVOIRS IN UZBEKISTAN 

 

L.A.  Khamidov, B.R. Ganieva, S.G. Anvarova, D.Kh. Bakhriddinova 

 

Annotation. The organization of work on the cluster distribution of earthquakes in the zones of influence 

of low-pressure reservoirs in Uzbekistan and the identification of earthquake recurrence in nearby faults is important 

in assessing man-made seismicity. Therefore, studies were carried out to study the earthquake in the zone of 

influence of the Chimkurgan and Pachkamar reservoirs of southern Uzbekistan and the Jizzakh and Zaamin 

reservoirs of Central Uzbekistan. The formation of local directories has been preformed. Working with them, the 

spatio-temporal distributions of earthquakes by clusters in the faults closest to these reservoirs were determined. 

Clustering was done by the average distance method. At the same time, minimization of interfocal distances, the 

most dense distribution of foci, are combined into separate groups (clusters). Based on this, a nearest neighbor 

analysis can be performed. 

Key words: zone of influence, reservoirs, earthquake catalog, clusters, frequency, sampling. 
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ʊʘʰʢʝʪʩʢʠʡ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

 ʛ. ʊʘʰʢʝʥʪ, ʈʝʩʧʫʙʣʠʢʘ ʋʟʙʝʢʠʩʪʘʥ 

 

 

ɸʥʥʦʪʘʮʠʷ. ʆʙʦʙʱʝʥʳ ʠ ʢʨʠʪʠʯʝʩʢʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʜʘʥʥʳʝ ʫʯʝʥʳʭ ʠʟ ʨʘʟʥʳʭ ʩʪʨʘʥ, 

ʠʥʬʦʨʤʘʮʠʷ ʚ ʉʄʀ, ʬʦʪʦ ʠ ʚʠʜʝʦ ʤʘʪʝʨʠʘʣʳ ʧʦ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 6 

ʬʝʚʨʘʣʷ 2023 ʛ. ʚ ʊʫʨʮʠʠ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʩʝʡʩʤʦʩʪʦʡʢʦʩʪʴ ʟʜʘʥʠʡ, ʙʝʟʫʩʣʦʚʥʦ, ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʤ ʫʨʦʚʥʝʤ ʧʨʠʤʝʥʷʝʤʳʭ ʥʦʨʤ ʧʦ ʠʭ ʩʪʨʦʠʪʝʣʴʩʪʚʫ. ʅʦ ʩʘʤʳʤ ʚʘʞʥʳʤ ʧʨʠ 

ʵʪʦʤ ʷʚʣʷʝʪʩʷ ʥʝʫʢʦʩʥʠʪʝʣʴʥʦʝ ʠʭ ʩʦʙʣʶʜʝʥʠʝ. ʀʟʫʯʝʥʠʝ ʧʦʩʣʝʜʩʪʚʠʡ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʚʳʷʚʣʝʥʠʝ 

ʠʭ ʧʨʠʯʠʥ ʠ ʠʟʚʣʝʯʝʥʠʝ ʫʨʦʢʦʚ ʘʢʪʫʘʣʴʥʦ ʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʝʡʩʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ ʠ ʪʝʨʨʠʪʦʨʠʠ ʥʘʰʝʡ ʩʪʨʘʥʳ, ʩʥʠʞʝʥʠʷ ʚʝʨʦʷʪʥʦʛʦ ʫʱʝʨʙʘ ʦʪ ʟʝʤʣʝʪʨʷʩʝʥʠʡ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʝʤʣʝʪʨʷʩʝʥʠʝ, ʩʝʡʩʤʠʯʥʦʩʪʴ, ʨʘʟʨʫʰʠʪʝʣʴʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ, ʧʨʠʯʠʥʳ, 

ʩʝʡʩʤʦʩʪʦʡʢʦʩʪʴ, ʥʦʨʤʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʩʝʡʩʤʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ. 

 

ɺʚʝʜʝʥʠʝ. ʇʦ ʜʘʥʥʳʤ ɻʝʦʣʦʛʠʯʝʩʢʦʡ ʩʣʫʞʙʳ ʉʐɸ (USGS), ʩ 1900 ʛ. ʚ ʩʨʝʜʥʝʤ ʚ ʛʦʜ 

ʧʨʦʠʩʭʦʜʷʪ ʦʢʦʣʦ 19 ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʤʘʛʥʠʪʫʜʦʡ 7,0-7,9 ʠ ʦʜʥʦ ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʤʘʛʥʠʪʫʜʦʡ 8 ʠʣʠ 

ʙʦʣʝʝ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʙʣʶʜʘʝʪʩʷ ʟʘʤʝʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʠʣʴʥʳʭ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʯʪʦ ʦʙʳʯʥʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ [1]. ɿʝʤʣʝʪʨʷʩʝʥʠʷ 
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ʫʜʝʨʞʠʚʘʶʪ ʧʝʯʘʣʴʥʦʝ ʧʝʨʚʝʥʩʪʚʦ ʩʨʝʜʠ ʚʩʝʭ ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ ʧʦ ʧʨʠʯʠʥʷʝʤʦʤʫ ʠʤʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʫʱʝʨʙʫ ʠ ʦʜʥʦ ʠʟ ʧʝʨʚʳʭ ʤʝʩʪ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʯʝʣʦʚʝʯʝʩʢʠʭ ʞʝʨʪʚ.  

 

 
ʈʠʩ. 1. ʕʧʠʮʝʥʪʨʳ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 6 ʬʝʚʨʘʣʷ 2023 ʛ. ʚ ʊʫʨʮʠʠ [3]. 
Fig. 1. Epicenters of earthquakes on February 6, 2023 in Turkey [3]. 

 

ʇʦʜʪʚʝʨʞʜʝʥʠʝʤ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʷʚʣʷʶʪʩʷ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

6 ʬʝʚʨʘʣʷ 2023 ʛ. ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ʊʫʨʮʠʠ. ʆʥʠ ʚʦʰʣʠ ʚ ʩʧʠʩʦʢ 10 ʢʨʫʧʥʝʡʰʠʭ ʧʦ ʯʠʩʣʫ ʞʝʨʪʚ (ʧʦ 

ʨʘʟʥʳʤ ʠʩʪʦʯʥʠʢʘʤ ʙʦʣʝʝ 50 000 ʚ ʊʫʨʮʠʠ ʠ 8500 ʯʝʣʦʚʝʢ ʚ ʉʠʨʠʠ) ʟʝʤʣʝʪʨʷʩʝʥʠʡ XXI ʚ. 

ʕʧʠʮʝʥʪʨ ʧʝʨʚʦʛʦ, ʩ ʤʘʛʥʠʪʫʜʦʡ 7,8 (Ñ 0,1) ʧʦ ʰʢʘʣʝ ʈʠʭʪʝʨʘ, ʥʘʭʦʜʠʣʩʷ ʚ ʨʘʡʦʥʝ ʐʝʭʠʪʢʘʤʠʣʴ ʚ 

ɻʘʟʠʘʥʪʝʧʝ, ʵʧʠʮʝʥʪʨ ʚʪʦʨʦʛʦ, ʩ ʤʘʛʥʠʪʫʜʦʡ 7,5 (Ñ 0,1), ï ʚ ʨʘʡʦʥʝ ʕʢʠʥʸʟʶ ʚ ʂʘʭʨʘʤʘʥʤʘʨʘʰʝ 

(ʨʠʩ. 1). ʇʦʜʟʝʤʥʳʝ ʪʦʣʯʢʠ ʦʱʫʱʘʣʠʩʴ ʚ 10 ʧʨʦʚʠʥʮʠʷʭ ʩʪʨʘʥʳ, ʘ ʪʘʢʞʝ ʚ ʙʣʠʟʣʝʞʘʱʠʭ 

ʛʦʩʫʜʘʨʩʪʚʘʭ, ʚ ʪ. ʯ. ʚ ʉʠʨʠʠ, ʛʜʝ ʪʘʢʞʝ ʙʳʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʢʨʫʧʥʳʝ ʨʘʟʨʫʰʝʥʠʷ [2, 3].  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʥʘʰʝʡ ʩʪʨʘʥʳ ʠ ʚ ʩʦʧʨʝʜʝʣʴʥʳʭ ʩ ʥʠʤ ʨʝʛʠʦʥʘʭ ʢʘʢ ʟʘ ʠʩʪʦʨʠʯʝʩʢʠʡ 

ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ, ʪʘʢ ʠ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʨʦʠʩʭʦʜʠʣʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʩ 

ʤʘʛʥʠʪʫʜʦʡ ʄ > 7. ʊʝʨʨʠʪʦʨʠʷ ʋʟʙʝʢʠʩʪʘʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʦʞʥʳʤ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʩʪʨʦʝʥʠʝʤ ʠ 

ʚʳʩʦʢʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʟʝʤʥʦʡ ʢʦʨʳ [4]. ʇʦʵʪʦʤʫ ʘʥʘʣʠʟ 

ʧʦʩʣʝʜʩʪʚʠʡ ʬʝʚʨʘʣʴʩʢʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩʦ ʩʪʦʣʴ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʤʠ ʨʘʟʨʫʰʝʥʠʷʤʠ, ʚʳʷʚʣʝʥʠʝ 

ʠʭ ʧʨʠʯʠʥ ʠ ʠʟʚʣʝʯʝʥʠʝ ʫʨʦʢʦʚ ʘʢʪʫʘʣʴʥʦ ʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʝʡʩʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ ʠ ʪʝʨʨʠʪʦʨʠʠ ʥʘʰʝʡ ʩʪʨʘʥʳ, ʩʥʠʞʝʥʠʷ ʚʝʨʦʷʪʥʦʛʦ ʫʱʝʨʙʘ ʦʪ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. 

 

ɸʥʘʣʠʟ ʧʨʠʯʠʥ ʧʦʩʣʝʜʩʪʚʠʡ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʊʫʨʮʠʠ 

 

ʊʫʨʮʠʷ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʘʢʪʠʚʥʳʭ ʩʝʡʩʤʦʦʧʘʩʥʳʭ ʟʦʥ ʚ ʤʠʨʝ. ʈʘʡʦʥ, ʚ 

ʢʦʪʦʨʦʤ ʧʨʦʠʟʦʰʣʦ ʟʝʤʣʝʪʨʷʩʝʥʠʝ, ʥʘʭʦʜʠʪʩʷ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʪʨʸʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʣʠʪ: 

ɸʥʘʪʦʣʠʡʩʢʦʡ, ɸʨʘʚʠʡʩʢʦʡ ʠ ɸʬʨʠʢʘʥʩʢʦʡ [5]. ɸʨʘʚʠʡʩʢʘʷ ʧʣʠʪʘ ʜʚʠʞʝʪʩʷ ʥʘ ʩʝʚʝʨ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʯʝʛʦ ɸʥʘʪʦʣʠʡʩʢʘʷ ʧʣʠʪʘ (ʥʘ ʢʦʪʦʨʦʡ ʥʘʭʦʜʠʪʩʷ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʊʫʨʮʠʠ) ʦʪʪʝʩʥʷʝʪʩʷ ʥʘ ʟʘʧʘʜ. 
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ɼʚʠʞʝʥʠʝ ʧʣʠʪ ʩʦʟʜʘʸʪ ʜʘʚʣʝʥʠʝ ʥʘ ʟʦʥʳ ʨʘʟʣʦʤʦʚ ʤʝʞʜʫ ʥʠʤʠ. ɺʥʝʟʘʧʥʳʡ ʚʳʙʨʦʩ 

ʥʘʢʦʧʣʝʥʥʦʡ ʵʥʝʨʛʠʠ ʵʪʦʛʦ ʜʘʚʣʝʥʠʷ ʚʳʟʳʚʘʝʪ ʟʝʤʣʝʪʨʷʩʝʥʠʷ [6] 
ɺʩʝ ʟʘʜʘʶʪʩʷ ʚʦʧʨʦʩʦʤ, ʯʪʦ ʜʝʣʘʪʴ ʧʨʠ ʟʝʤʣʝʪʨʷʩʝʥʠʠ ʠ ʢʘʢ ʢ ʥʝʤʫ ʤʦʞʥʦ ʧʦʜʛʦʪʦʚʠʪʴʩʷ? 

ʇʦʯʝʤʫ ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʚ ʊʫʨʮʠʠ (ʨʠʩ. 2) ʦʢʘʟʘʣʦʩʴ ʥʘʩʪʦʣʴʢʦ ʨʘʟʨʫʰʠʪʝʣʴʥʳʤ? ʇʦʯʝʤʫ 

ʩʦʚʨʝʤʝʥʥʳʝ ʜʦʤʘ ʨʫʭʥʫʣʠ (ʨʠʩ. 3), ʢʘʢ ʢʘʨʪʦʯʥʳʝ ʜʦʤʠʢʠ [7, 8]? ɹʝʟʫʩʣʦʚʥʦ, ʜʦ ʧʨʦʚʝʜʝʥʠʷ 

ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʠʥʞʝʥʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʝʛʦ ʧʦʩʣʝʜʩʪʚʠʡ ʦ ʧʨʠʯʠʥʘʭ ʩʪʦʣʴ ʤʘʩʰʪʘʙʥʳʭ ʨʘʟʨʫʰʝʥʠʡ 

ʛʦʚʦʨʠʪʴ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʤʦʞʥʦ ʣʠʰʴ ʢʨʠʪʠʯʝʩʢʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʪʘʪʴʠ 

ʫʯʝʥʳʭ ʚ ʠʥʪʝʨʥʝʪʝ, ʠʥʬʦʨʤʘʮʠʶ ʚ ʉʄʀ, ʬʦʪʦ ʠ ʚʠʜʝʦ ʤʘʪʝʨʠʘʣʳ, ʩʨʘʚʥʠʚʘʪʴ ʠʭ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ 

ʜʘʥʥʳʤʠ ʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷʭ ʚ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ. ʅʘʧʨʠʤʝʨ, ʚ ʏʠʣʠ ʚ 2014 ʠ 2015 ʛʛ. ʤʘʛʥʠʪʫʜʘ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩʦʩʪʘʚʠʣʘ 8,2 ʠ 8,3 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ï ʠ ʦʙʘ ʨʘʟʘ ʧʦʛʠʙʣʠ ʥʝ ʙʦʣʝʝ 15 ʯʝʣʦʚʝʢ [9], ʘ 

2010 ʛ. ʧʨʠ ʤʘʛʥʠʪʫʜʝ 8,8 ï 525 ʯʝʣʦʚʝʢ (ʪʘʙʣʠʮʘ). ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ ʪʘʢʞʝ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʚ ʗʧʦʥʠʠ, ʄʝʢʩʠʢʝ, ʅʝʧʘʣʝ ʠ ʇʘʢʠʩʪʘʥʝ ʢʦʣʠʯʝʩʪʚʦ ʞʝʨʪʚ ʠ ʥʘʥʝʩʝʥʥʳʡ ʫʱʝʨʙ ʥʝʩʦʧʦʩʪʘʚʠʤʦ 

ʤʝʥʴʰʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʠʣʠ ʪʘʢʫʶ ʞʝ ʤʘʛʥʠʪʫʜʫ (9,1; 8,1; 7,8 ʠ 7,7 ʙʘʣʣʦʚ) 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʯʝʤ ʧʨʠʯʠʥʳ ʪʘʢʦʛʦ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ? 

ɺ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ ʦʪʯʝʪʝ ʉʪʘʤʙʫʣʴʩʢʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʄʉʕ) ʧʝʨʝʯʠʩʣʝʥʳ 

ʦʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ ʩʝʨʴʸʟʥʳʭ ʨʘʟʨʫʰʝʥʠʡ, ʚʳʟʚʘʥʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʝʤ: ʟʜʘʥʠʷ ʩʣʠʰʢʦʤ ʩʪʘʨʳʝ; 

ʛʨʫʥʪ, ʥʘ ʢʦʪʦʨʦʤ ʫʩʪʘʥʦʚʣʝʥʳ ʬʫʥʜʘʤʝʥʪʳ, ʠʤʝʝʪ ʥʠʟʢʫʶ ʥʝʩʫʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ; ʥʠʟʢʦʝ 

ʢʘʯʝʩʪʚʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ; ʥʝʜʦʩʪʘʪʦʯʥʳʝ ʨʘʟʤʝʨʳ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʢʦʣʦʥʥ ʠ ʙʘʣʦʢ, 

ʢʦʣʠʯʝʩʪʚʦ ʘʨʤʘʪʫʨʳ ʚ ʥʠʭ; ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʥʦʨʤʘʤ [10]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʩʦʛʣʘʩʥʦ ʜʘʥʥʳʤ 

ʀʥʩʪʠʪʫʪʘ ʩʪʘʪʠʩʪʠʢʠ ʊʫʨʮʠʠ, 51% ʞʠʣʳʭ ʜʦʤʦʚ ʚ 10 ʛʦʨʦʜʘʭ, ʧʦʩʪʨʘʜʘʚʰʠʭ ʦʪ ʟʝʤʣʝʪʨʷʩʝʥʠʷ, 

ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʚ 2001 ʛ. ʠ ʧʦʟʞʝ [11]. ʇʦ ʩʣʦʚʘʤ ʵʢʩʧʝʨʪʦʚ [7, 8 ʠ ʜʨ.], ʥʝʩʤʦʪʨʷ ʥʘ ʤʦʱʥʦʩʪʴ 

ʧʨʦʰʝʜʰʝʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʟʜʘʥʠʷ, ʧʦʩʪʨʦʝʥʥʳʝ ʧʦ ʚʩʝʤ ʧʨʘʚʠʣʘʤ, ʜʦʣʞʥʳ ʙʳʣʠ ʫʩʪʦʷʪʴ. 

ʄʦʜʝʨʥʠʟʘʮʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʟʜʘʥʠʡ ʧʨʦʚʦʜʠʪʩʷ ʦʯʝʥʴ ʨʝʜʢʦ, ʠ ʧʨʠ ʵʪʦʤ ʚ ʥʦʚʳʭ ʟʜʘʥʠʷʭ 

ʩʪʨʦʠʪʝʣʴʥʳʝ ʥʦʨʤʳ ʧʣʦʭʦ ʩʦʙʣʶʜʘʶʪʩʷ. 

 

 
 

ʈʠʩ. 2. ʉʧʘʩʘʪʝʣʴʥʳʝ ʢʦʤʘʥʜʳ ʧʳʪʘʶʪʩʷ ʜʦʙʨʘʪʴʩʷ ʜʦ ʞʠʪʝʣʝʡ, ʦʢʘʟʘʚʰʠʭʩʷ ʚ ʣʦʚʫʰʢʝ ʚʥʫʪʨʠ  
ʨʘʟʨʫʰʝʥʥʳʭ ʟʜʘʥʠʡ ʚ ɸʜʘʥʝ, ʊʫʨʮʠʷ. 

 
Fig. 2. Rescue teams try to reach residents trapped inside destroyed buildings in Adana, Turkey. 
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ʈʠʩ. 3. ʈʫʭʥʫʚʰʠʡ 12-ʵʪʘʞʥʳʡ ʜʦʤ ʚ ʪʫʨʝʮʢʦʡ ʧʨʦʚʠʥʮʠʠ ʍʘʪʘʡ. 
 

Fig. 3. Collapsed 12-storey house in the Turkish province of Hatay. 
 

ʈʘʟʨʫʰʠʪʝʣʴʥʳʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ XXI ʚ. 

 

ɼʘʪʘ ʄʝʩʪʦ 
ʂʦʣ-ʚʦ ʞʝʨʪʚ, 

ʯʝʣ. 

ʄʘʛʥʠʪʫʜʘ, 

ʙʘʣʣ 
ʅʘʥʝʩʝʥʥʳʡ ʫʱʝʨʙ 

26.01.2001 ʀʥʜʠʷ 138 000-200 000 7,6 
ʆʢʦʣʦ 166,8 ʪʳʩ. ʯʝʣʦʚʝʢ ʧʦʩʪʨʘʜʘʣʠ. 
ɿʝʤʣʝʪʨʷʩʝʥʠʝ ʙʳʣʦ ʩʘʤʳʤ ʨʘʟʨʫʰʠʪʝʣʴʥʳʤ ʚ 

ʀʥʜʠʠ ʟʘ ʧʦʣʚʝʢʘ 

26.12.2004 ʀʥʜʦʥʝʟʠʷ 230 210 9,1-9,3 

ɺ 14 ʩʪʨʘʥʘʭ ʧʦʩʪʨʘʜʘʣʠ ʦʢʦʣʦ 2,2 ʤʣʥ. ʯʝʣ. 

ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʊʘʠʣʘʥʜʘ ʦʮʝʥʠʚʘʣʩʷ ʚ  

$5 ʤʣʨʜ., ʀʥʜʦʥʝʟʠʠ ï ʚ $4,5 ʤʣʨʜ., ʀʥʜʠʠ ï ʚ  

$1,6 ʤʣʨʜ.  

12.05.2008 ʂʠʪʘʡ 87 587 7,9 
ɹʦʣʝʝ 370 ʪʳʩ. ʧʦʣʫʯʠʣʠ ʨʘʥʝʥʠʷ. ʇʦʩʪʨʘʜʘʣʠ 

ʙʦʣʝʝ 45,5 ʤʣʥ. ʯʝʣʦʚʝʢ. ʋʱʝʨʙ $86 ʤʣʨʜ. 

12.01.2010 ɻʘʠʪʠ 222 570 7,0 
ɹʦʣʝʝ 194 ʪʳʩ. ʧʦʣʫʯʠʣʠ ʨʘʥʝʥʠʷ, 1,3 ʤʣʥ. 
ʦʩʪʘʣʠʩʴ ʙʝʟ ʢʨʦʚʘ. ʋʱʝʨʙ ʩʦʩʪʘʚʠʣ $7,9 ʤʣʨʜ. 

27.02.2010 ʏʠʣʠ 525 8,8 
ʆʢʦʣʦ ʧʦʣʫʤʠʣʣʠʦʥʘ ʜʦʤʦʚ ʦʢʘʟʘʣʠʩʴ 
ʥʝʧʨʠʛʦʜʥʳʤʠ ʜʣʷ ʧʨʦʞʠʚʘʥʠʷ, ʫʱʝʨʙ ʩʦʩʪʘʚʠʣ 

$30 ʤʣʨʜ. 

11.03.2011 ʗʧʦʥʠʷ 19 759 9,1 

6 242 ʨʘʥʝʥʳʭ, 2576 ʧʨʦʧʘʚʰʠʭ ʙʝʟ ʚʝʩʪʠ. 

ʇʦʩʣʝʜʩʪʚʠʝʤ ʩʪʘʣʘ ʘʚʘʨʠʷ ʥʘ ʘʪʦʤʥʦʡ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ "ʌʫʢʫʩʠʤʘ-1". ʋʱʝʨʙ ʦʢʦʣʦ  

$300 ʤʣʨʜ. 

24.09.2013 ʇʘʢʠʩʪʘʥ 825 7,7 
ʉʚʳʰʝ 700 ʧʦʣʫʯʠʣʠ ʪʨʘʚʤʳ. ʇʦʚʨʝʞʜʝʥʳ ʙʦʣʝʝ 

21 ʪʳʩ. ʜʦʤʦʚ  

25.04.2015 ʅʝʧʘʣ 8 964 7,8 
ʇʦʩʪʨʘʜʘʣʠ ʙʦʣʝʝ 17,5 ʪʳʩ. ʯʝʣʦʚʝʢ. ʋʱʝʨʙ 
ʦʮʝʥʠʚʘʝʪʩʷ ʚ ʩʫʤʤʫ ʦʪ 2 ʜʦ 10 ʤʣʨʜ. ʜʦʣʣ. 

07 ʠ 09.2017 ʄʝʢʩʠʢʘ 471 8,1 

ʇʦʩʪʨʘʜʘʣʠ ʩʚʳʰʝ 16 ʪʳʩ. ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ, 

ʙʦʣʝʝ 180 ʪʳʩ. ʞʠʣʳʭ ʜʦʤʦʚ ʠ ʢʚʘʨʪʠʨ, 50 ʪʳʩ. 

ʧʦʣʥʦʩʪʴʶ ʨʘʟʨʫʰʝʥʳ. ʋʱʝʨʙ ʦʢʦʣʦ $2,5  

06.02.2023 
ʊʫʨʮʠʷ ʠ 

ʉʠʨʠʷ 

50 783 

8 476 
7,7-7,8 

ʚ ʊʫʨʮʠʠ ʧʦʩʪʨʘʜʘʣʠ 115 ʪʳʩ. ʯʝʣʦʚʝʢ. ʋʱʝʨʙ 

ʧʨʝʚʳʰʘʝʪ $20. ʤʣʨʜ. ɺ ʉʠʨʠʠ 14 800 ʨʘʥʝʥʥʳʭ 

 


