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ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤʫ ʟʘʚʳʰʝʥʠʶ ʤʘʛʥʠʪʫʜ ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʩʦʙʳʪʠʡ ʧʨʠʚʝʣʦ ʠʟʤʝʥʝʥʠʝ ʤʝʪʦʜʠʢʠ ʦʙʨʘʙʦʪʢʠ 

ʜʘʥʥʳʭ ʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷʭ ʚ 2016 ʛ. ɼʣʷ ʦʮʝʥʢʠ ʵʪʦʛʦ ʩʤʝʱʝʥʠʷ ʤʘʛʥʠʪʫʜ ʧʦʩʪʨʦʝʥ ʛʨʘʬʠʢ ʧʦʚʪʦʨʷʝʤʦʩʪʠ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʟʘ ʧʝʨʠʦʜ ʜʦ 2015 ʛ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʩʨʝʜʥʝʝ ʛʦʜʦʚʦʝ ʯʠʩʣʦ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʩ 2016 ʧʦ 2023 ʛʛ., ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʘʛʥʠʪʫʜʝ ML = 2,0-2,1, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤ ʟʘʚʳʰʝʥʠʠ ʤʘʛʥʠʪʫʜʳ ʥʘ 0,4-0,5 ʝʜʠʥʠʮ. ʉ ʫʯʝʪʦʤ ʵʪʦʡ ʢʦʨʨʝʢʪʠʨʦʚʢʠ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ ʚʳʜʝʣʝʥʳ ʦʙʣʘʩʪʠ, ʚ ʢʦʪʦʨʳʭ ʥʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʦʪʤʝʯʘʶʪʩʷ ʵʬʬʝʢʪʳ 

ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʟʘʪʠʰʴʷ ʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʠʟʘʮʠʠ. ʈʝʟʫʣʴʪʘʪʳ ʚʘʞʥʳ ʜʣʷ ʧʨʘʚʠʣʴʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʙʫʜʫʱʝʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʝʤʣʝʪʨʷʩʝʥʠʝ, ʤʘʛʥʠʪʫʜʘ, ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʘʷ ʨʝʛʠʩʪʨʘʮʠʷ, ʩʝʡʩʤʠʯʝʩʢʘʷ 

ʘʢʪʠʚʠʟʘʮʠʷ, ʩʝʡʩʤʠʯʝʩʢʦʝ ʟʘʪʠʰʴʝ.  

 

 

ɺʚʝʜʝʥʠʝ. ɺʝʨʦʷʪʥʦʩʪʥʳʡ ʘʥʘʣʠʟ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ (ɺɸʉʆ) ʪʝʨʨʠʪʦʨʠʠ 

ʋʟʙʝʢʠʩʪʘʥʘ [ʀʙʨʘʛʠʤʦʚ ʠ ʜʨ., 2022; Ibragimov et al., 2024], ʘ ʪʘʢʞʝ ʚʳʷʚʣʝʥʠʝ ʦʙʣʘʩʪʝʡ 

ʦʞʠʜʘʝʤʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʠʟʘʮʠʠ ʧʦ ʢʦʤʧʣʝʢʩʫ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ [ɸʨʪʠʢʦʚ ʠ ʜʨ., 2017; Artikov et al., 2018] ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʘʥʘʣʠʟʝ 
ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʢʘʪʘʣʦʛʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ. 

ʈʝʛʠʦʥʘʣʴʥʳʡ ʢʘʪʘʣʦʛ ʥʘʯʘʣ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʩ ʤʦʤʝʥʪʘ ʦʪʢʨʳʪʠʷ ʩʝʡʩʤʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ 

ʊʘʰʢʝʥʪ (ʜʦ 1902 ʛ. ʩʙʦʨ ʜʘʥʥʳʭ ʧʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤ ʧʨʦʚʦʜʠʣʩʷ ʪʦʣʴʢʦ ʧʦ ʤʘʢʨʦʩʝʡʩʤʠʢʝ) 

[ʋʣʦʤʦʚ ʠ ʜʨ., 1990]. ɺ 1988 ʛ. ʜʘʥʥʳʝ ʙʶʣʣʝʪʝʥʝʡ ʩʝʪʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ ʉʉʉʈ, ʅʦʚʦʛʦ 

ʢʘʪʘʣʦʛʘ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʉʉʈ, ʝʞʝʛʦʜʥʳʭ ʩʙʦʨʥʠʢʦʚ ɿʝʤʣʝʪʨʷʩʝʥʠʡ ʚ 

ʉʉʉʈ ʠ ɿʝʤʣʝʪʨʷʩʝʥʠʡ ʉʨʝʜʥʝʡ ɸʟʠʠ ʠ ʂʘʟʘʭʩʪʘʥʘ, ʦʧʝʨʘʪʠʚʥʳʭ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʭ 

ʙʶʣʣʝʪʝʥʝʡ ʊʀʉʉʉ ʙʳʣʠ ʦʙʦʙʱʝʥʳ ʠ ʩʦʩʪʘʚʠʣʠ ʦʩʥʦʚʫ ʈʝʛʠʦʥʘʣʴʥʦʛʦ ʢʘʪʘʣʦʛʘ. ʂ ʵʪʦʤʫ ʞʝ 

ʚʨʝʤʝʥʠ ʦʪʥʦʩʷʪʩʷ ʨʘʙʦʪʳ ʧʦ ʩʦʟʜʘʥʠʶ ʵʣʝʢʪʨʦʥʥʦʡ ʚʝʨʩʠʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ 

ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʦʛʦ ɹʘʥʢʘ (ʈʉɹ) [ʂʚʘʰʠʥ ʠ ʜʨ., 1988]. ʈʝʛʠʦʥʘʣʴʥʳʡ ʂʘʪʘʣʦʛ ʩʦʟʜʘʥ ʚ 

ʣʘʙʦʨʘʪʦʨʠʠ ʈʉ ʠ ʉʈ (ʥʳʥʝ ʉʆ ʠ ʈ) ʀʥʩʪʠʪʫʪʘ ʩʝʡʩʤʦʣʦʛʠʠ ɸʅ ʈʋʟ (ʀʉ ɸʅ ʈʋʟ) ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʈʉɹ, ʜʘʥʥʳʭ ʂʦʤʧʣʝʢʩʥʦʡ ʕʢʩʧʝʜʠʮʠʠ ʀʉ ɸʅ ʈʋʟ, ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ ʦ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʷʭ ʚʩʝʛʦ ʎʝʥʪʨʘʣʴʥʦ-ɸʟʠʘʪʩʢʦʛʦ ʨʝʛʠʦʥʘ ʩ ʠʩʪʦʨʠʯʝʩʢʠʭ 

ʚʨʝʤʝʥ ʧʦ 2005-ʡ ʛʦʜ ʧʦ ʢʘʪʘʣʦʛʫ CASRI, ʘ ʪʘʢʞʝ ʦʧʝʨʘʪʠʚʥʳʭ ʜʘʥʥʳʭ, ʚʳʩʪʘʚʣʷʝʤʳʭ ʥʘ 

Web-ʩʘʡʪ ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʎʝʥʪʨʘ ʩʝʡʩʤʦʧʨʦʛʥʦʩʪʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ (ʈʎʉʄ) ʄʏʉ ʈʋʟ 

[www.smrm.uz]. 
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ʄɽʊʆɼʓ ʀ ʈɽɿʋʃʔʊɸʊʓ 

 

ʅʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʢʦʨʨʝʢʪʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ 

ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʦʥʜʠʮʠʦʥʥʦʩʪʠ ʢʘʪʘʣʦʛʘ. ʇʦʥʷʪʠʝ ʢʦʥʜʠʮʠʦʥʥʦʩʪʠ ʚʢʣʶʯʘʝʪ 

ʫʥʠʬʠʢʘʮʠʶ ʩʚʝʜʝʥʠʡ ʢ ʝʜʠʥʦʤʫ ʪʠʧʫ ʤʘʛʥʠʪʫʜ, ʦʮʝʥʢʫ ʧʨʝʜʩʪʘʚʠʪʠʪʝʣʴʥʦʩʪʠ ʠ ʪ. ʜ.  

ʅʘ ʨʠʩ. 1, ʘ ʧʦʢʘʟʘʥʘ ʢʘʨʪʘ ʵʧʠʮʝʥʪʨʦʚ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, 

ʧʦʩʪʨʦʝʥʥʘʷ ʧʦ ʨʝʛʠʦʥʘʣʴʥʦʤʫ ʢʘʪʘʣʦʛʫ, ʘ ʥʘ ʨʠʩ. 1, ʙ ï ʚʨʝʤʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʛʦʜʦʚʦʛʦ ʯʠʩʣʘ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʤʘʛʥʠʪʫʜʦʡ ML Ó 2,5 ʜʣʷ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʠ ʦʪʜʝʣʴʥʳʭ ʦʙʣʘʩʪʝʡ 

ʋʟʙʝʢʠʩʪʘʥʘ. 

ʘ 

ʙ 
 
ʈʠʩ. 1. ʂʘʨʪʘ ʵʧʠʮʝʥʪʨʦʚ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ 1955 ʧʦ 2023 ʛ. (ʘ) ʠ 

ʚʨʝʤʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʛʦʜʦʚʦʛʦ ʯʠʩʣʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʤʘʛʥʠʪʫʜʦʡ ML Ó 2,5 (ʙ) ʜʣʷ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ ʠ 
ʦʪʜʝʣʴʥʳʭ ʦʙʣʘʩʪʝʡ: 1 ï ʚʩʷ ʪʝʨʨʠʪʦʨʠʷ ʋʟʙʝʢʠʩʪʘʥʘ; 2 ï ʇʨʠʪʘʰʢʝʥʪʩʢʠʡ ʨʘʡʦʥ; 3 ï ʌʝʨʛʘʥʩʢʘʷ ʜʦʣʠʥʘ ʠ ʝʝ ʛʦʨʥʦʝ 
ʦʙʨʘʤʣʝʥʠʝ; 4 ï ʎʝʥʪʨʘʣʴʥʳʡ ʠ ʖʞʥʳʡ ʋʟʙʝʢʠʩʪʘʥ; 5 ï ɿʘʧʘʜʥʳʡ ʋʟʙʝʢʠʩʪʘʥ. 
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Fig. 1. Map of epicenters of instrumentally recorded earthquakes from 1955 to 2023 (a) and time changes in the annual 
number of earthquakes with a magnitude of ML Ó 2,5 (b) for the entire territory of Uzbekistan and individual regions: 1 ï the 
entire territory of Uzbekistan; 2 ï Tashkent region; 3 ï Fergana Valley and its mountainous surroundings; 4 ï Central and Southern 
Uzbekistan; 5 ï Western Uzbekistan. 

 

 

ʆʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ, ʯʪʦ, ʥʘʯʠʥʘʷ ʩ 2016 ʛ., ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʫʚʝʣʠʯʠʣʦʩʴ 

ʢʦʣʠʯʝʩʪʚʦ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʭ ʜʣʷ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʤʘʛʥʠʪʫʜʦʡ 

ML Ó 2,5. ʄʳ ʨʘʩʩʤʦʪʨʝʣʠ ʥʝʩʢʦʣʴʢʦ ʚʦʟʤʦʞʥʳʭ ʧʨʠʯʠʥ ʪʘʢʦʛʦ ʨʝʟʢʦʛʦ ʫʚʝʣʠʯʝʥʠʷ.  

ɺ ʢʘʯʝʩʪʚʝ ʦʜʥʦʡ ʠʟ ʚʦʟʤʦʞʥʳʭ ʧʨʠʯʠʥ ʤʦʛʣʘ ʙʳ ʩʪʘʪʴ ʘʬʪʝʨʰʦʢʦʚʘʷ ʘʢʪʠʚʥʦʩʪʴ ʠʣʠ 

ʨʦʝʚʘʷ ʘʢʪʠʚʠʟʘʮʠʷ ʚ ʦʜʥʦʤ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʨʘʡʦʥʘʭ ʋʟʙʝʢʠʩʪʘʥʘ, ʢʘʢ ʵʪʦ ʧʨʦʠʩʭʦʜʠʣʦ ʧʦʩʣʝ 

ɻʘʟʣʠʡʩʢʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 1976 ʠ 1984 ʛʛ. ʠ ʀʟʙʘʩʢʝʥʪʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 1992 ʛ., ʘ ʪʘʢʞʝ ʚ 

ʧʝʨʠʦʜ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʨʦʷ ʇʘʧʩʢʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ 1984-1985 ʛʛ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʤʳ 

ʧʦʩʪʨʦʠʣʠ ʘʥʘʣʦʛʠʯʥʳʝ ʛʨʘʬʠʢʠ ʠʟʤʝʥʝʥʠʷ ʛʦʜʦʚʦʛʦ ʯʠʩʣʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʤʘʛʥʠʪʫʜʦʡ ML Ó 

2,5 ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʩʝʡʩʤʦʘʢʪʠʚʥʳʭ ʦʙʣʘʩʪʝʡ ʋʟʙʝʢʠʩʪʘʥʘ: ʇʨʠʪʘʰʢʝʥʪʩʢʦʛʦ ʨʘʡʦʥʘ, 

ʌʝʨʛʘʥʩʢʦʡ ʜʦʣʠʥʳ ʠ ʝʝ ʛʦʨʥʦʛʦ ʦʙʨʘʤʣʝʥʠʷ, ʪʝʨʨʠʪʦʨʠʡ ʎʝʥʪʨʘʣʴʥʦʛʦ, ʖʞʥʦʛʦ ʠ ɿʘʧʘʜʥʦʛʦ 

ʋʟʙʝʢʠʩʪʘʥʘ. ʆʜʥʘʢʦ ʚʦʟʨʘʩʪʘʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʤʘʛʥʠʪʫʜʦʡ 

ML Ó 2,5, ʥʘʯʠʥʘʷ ʩ 2016 ʛ., ʦʪʤʝʯʘʝʪʩʷ ʚ ʢʘʞʜʦʤ ʠʟ ʥʘʟʚʘʥʥʳʭ ʨʘʡʦʥʦʚ (ʩʤ. ʨʠʩ. 1), ʪ. ʝ. ʥʝ 

ʷʚʣʷʝʪʩʷ ʣʦʢʘʣʴʥʳʤ.    

 ɽɦ ʝ ʦʜʥʦʡ ʚʦʟʤʦʞʥʦʡ ʧʨʠʯʠʥʦʡ ʚʦʟʨʘʩʪʘʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʧʝʨʠʦʜ 

2016-2023 ʛʛ. ʤʦʛ ʙʳ ʙʳʪʴ ʧʝʨʝʭʦʜ ʦʪ ʨʝʛʠʩʪʨʠʨʫʝʤʦʡ ʨʘʥʝʝ ʤʘʛʥʠʪʫʜʳ ML ʢ ʤʘʛʥʠʪʫʜʝ mb, 

ʢʦʪʦʨʳʡ ʧʨʦʠʟʦʰʝʣ ʩ 2016 ʛ. ʇʦʩʢʦʣʴʢʫ ʚ ʧʦʩʣʝʜʥʠʝ 2 ʛʦʜʘ ʧʨʦʚʦʜʠʣʦʩʴ ʦʜʥʦʚʨʝʤʝʥʥʦʝ 

ʦʧʨʝʜʝʣʝʥʠʝ ʤʘʛʥʠʪʫʜ ML ʠ mb, ʤʳ ʧʦʩʪʨʦʠʣʠ ʫʨʘʚʥʝʥʠʷ ʦʙʳʯʥʦʡ ʠ ʦʨʪʦʛʦʥʘʣʴʥʦʡ 

ʨʝʛʨʝʩʩʠʠ, ʩʚʷʟʳʚʘʶʱʝʡ ʜʚʘ ʵʪʠʭ ʪʠʧʘ ʤʘʛʥʠʪʫʜ (ʨʠʩ. 2). 
 

 

 ʘ ʙ 
 

ʈʠʩ. 2. ʂʦʨʨʝʣʷʮʠʷ ʤʘʛʥʠʪʫʜ ML ʠ mb: ʘ ï ʧʨʦʩʪʘʷ ʨʝʛʨʝʩʩʠʷ; ʙ ï ʦʨʪʦʛʦʥʘʣʴʥʘʷ ʨʝʛʨʝʩʩʠʷ. 
Fig. 2. Correlation of magnitudes ML and mb: a ï simple regression; b ï orthogonal regression. 

 
 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʪʘʙʣʠʮʝ ʧʨʠʚʝʜʝʥʳ ʟʥʘʯʝʥʠʷ ʣʦʢʘʣʴʥʦʡ ʤʘʛʥʠʪʫʜʳ ML, ʧʝʨʝʩʯʠʪʘʥʥʳʝ 

ʠʟ ʤʘʛʥʠʪʫʜʳ mb ʧʦ ʫʨʘʚʥʝʥʠʷʤ ʦʙʳʢʥʦʚʝʥʥʦʡ ʠ ʦʨʪʦʛʦʥʘʣʴʥʦʡ ʨʝʛʨʝʩʩʠʠ. ʂʘʢ ʵʪʦ ʩʣʝʜʫʝʪ 

ʠʟ ʪʘʙʣʠʮʳ, ʥʠʞʥʠʡ ʧʦʨʦʛ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʡ ʜʣʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʢʘʪʘʣʦʛʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

ʤʘʛʥʠʪʫʜʳ ML = 2,5 ʥʝ ʩʫʱʝʩʪʚʝʥʥʦ (ʚ ʧʨʝʜʝʣʘʭ 0,1 ʤʘʛʥʠʪʫʜʥʦʡ ʝʜʠʥʠʮʳ) ʦʪʣʠʯʘʝʪʩʷ ʧʦ 

ʚʝʣʠʯʠʥʝ ʦʪ ʤʘʛʥʠʪʫʜʳ mb. ʇʦʵʪʦʤʫ ʪʘʢʦʡ ʧʝʨʝʭʦʜ ʥʝ ʤʦʛ ʨʝʟʢʦ ʧʦʚʳʩʠʪʴ ʯʠʩʣʦ 

ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʟʘ ʧʦʩʣʝʜʥʠʝ 8 ʣʝʪ. 

ʅʘʢʦʥʝʮ, ʚ ʢʘʯʝʩʪʚʝ ʪʨʝʪʴʝʡ ʚʦʟʤʦʞʥʦʡ ʧʨʠʯʠʥʳ ʨʝʟʢʦʛʦ ʚʦʟʨʘʩʪʘʥʠʷ ʢʦʣʠʯʝʩʪʚʘ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʤʦʞʝʪ ʙʳʪʴ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ 

ʟʘʚʳʰʝʥʠʝ ʤʘʛʥʠʪʫʜʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʟʤʝʥʠʚʰʝʡʩʷ ʚ 2016 ʛ. ʤʝʪʦʜʠʢʠ ʦʙʨʘʙʦʪʢʠ ʟʘʧʠʩʝʡ. ʅʘ 

ʨʠʩ. 3 ʧʦʢʘʟʘʥʳ ʧʝʨʠʦʜʳ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʨʘʟʣʠʯʥʳʭ ʤʘʛʥʠʪʫʜ 

ML, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʝʪʠ ʩʝʡʩʤʦʤʝʪʨʠʯʝʩʢʠʭ 

ʥʘʙʣʶʜʝʥʠʡ, ʜʝʡʩʪʚʦʚʘʚʰʝʡ ʚ ʨʘʟʣʠʯʥʳʝ ʛʦʜʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ.  
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ɿʥʘʯʝʥʠʷ ʣʦʢʘʣʴʥʦʡ ʤʘʛʥʠʪʫʜʳ ML, ʧʝʨʝʩʯʠʪʘʥʥʳʝ ʠʟ ʤʘʛʥʠʪʫʜʳ mb ʧʦ ʫʨʘʚʥʝʥʠʷʤ  

ʦʙʳʢʥʦʚʝʥʥʦʡ ʠ ʦʨʪʦʛʦʥʘʣʴʥʦʡ ʨʝʛʨʝʩʩʠʠ 

Values of local magnitude ML, recalculated from magnitude mb using ordinary and orthogonal regression equations 
 

mb ML (ʦʙʳʢ.) ML  (ʦʨʪ.) 

2,5 2,39 2,40 

3 2,88 2,93 

3,5 3,37 3,46 

4 3,86 3,99 

4,5 4,36 4,53 

5 4,85 5,06 

5,5 5,34 5,59 

6 5,84 6,12 

6,5 6,33 6,66 

7 6,82 7,19 

 

 

 
 

ʈʠʩ. 3. ʇʝʨʠʦʜʳ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʨʘʟʣʠʯʥʳʭ ʤʘʛʥʠʪʫʜ (ML)  
ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ. 

Fig. 3. Periods of representative registration of earthquakes of different magnitudes (ML) on the territory of Uzbekistan. 

 

 

ʅʘ ʨʠʩ. 4 ʧʨʠʚʝʜʝʥ ʛʨʘʬʠʢ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʨʘʟʣʠʯʥʦʛʦ ʤʘʛʥʠʪʫʜʥʦʛʦ 

ʫʨʦʚʥʷ (ML) ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ, ʧʦʩʪʨʦʝʥʥʳʡ ʩ ʫʯʝʪʦʤ ʩʨʦʢʦʚ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʡ 

ʨʝʛʠʩʪʨʘʮʠʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʢʘʞʜʦʡ ʤʘʛʥʠʪʫʜʳ ʧʦ ʜʘʥʥʳʤ ʜʦ 2016 ʛ. 
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ML  

 
ʈʠʩ. 4. ɻʨʘʬʠʢ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ,  

ʧʦʩʪʨʦʝʥʥʳʡ ʧʦ ʜʘʥʥʳʤ ʜʦ 2016 ʛ. 
Fig. 4. Earthquake recurrence graph for the territory of Uzbekistan, constructed using data up to 2016. 

 

 

ʇʦ ʤʥʦʛʦʣʝʪʥʝʤʫ ʛʨʘʬʠʢʫ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʝʞʝʛʦʜʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʤʘʛʥʠʪʫʜʦʡ ML Ó 2,55 (ʂ Ó 8,6) ʨʘʚʥʦ ʧʨʠʤʝʨʥʦ N = 150-

160 ʩʦʙʳʪʠʡ ʚ ʛʦʜ. ʅʘʯʠʥʘʷ ʩ 2016 ʧʦ 2023 ʛ., ʧʦ ʜʘʥʥʳʤ ʈʎʉʇ, ʯʠʩʣʦ ʪʘʢʠʭ ʩʦʙʳʪʠʡ 

ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ N = 400-550 ʰʪʫʢ ʚ ʛʦʜ. ʊʘʢʦʤʫ ʯʠʩʣʫ ʩʦʙʳʪʠʡ ʧʦ ʜʦʣʛʦʚʨʝʤʝʥʥʦʤʫ 

ʛʨʘʬʠʢʫ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʘʛʥʠʪʫʜʘ ML = 2,0-2,1. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩ ʥʘʯʘʣʦʤ 

ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʧʦ ʥʦʚʦʡ ʤʝʪʦʜʠʢʝ, ʩ 2016 ʛ. ʠʜʝʪ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʟʘʚʳʰʝʥʠʝ ʤʘʛʥʠʪʫʜʳ 

ʧʨʠʤʝʨʥʦ ʥʘ 0,4-0,5 ʤʘʛʥʠʪʫʜʥʳʝ ʝʜʠʥʠʮʳ. ʇʦʵʪʦʤʫ ʜʣʷ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʪʝʢʫʱʝʡ 

ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ ʩʝʡʩʤʦʘʢʪʠʚʥʳʭ ʟʦʥʘʭ ʋʟʙʝʢʠʩʪʘʥʘ ʥʝʦʙʭʦʜʠʤʦ ʚʥʝʩʪʠ 

ʢʦʨʨʝʢʪʠʚʳ ʤʘʛʥʠʪʫʜ ʚ ʨʝʛʠʦʥʘʣʴʥʦʤ ʢʘʪʘʣʦʛʝ ʟʘ ʧʝʨʠʦʜ ʩ 2016 ʧʦ 2023 ʛʛ. 

ʅʘ ʨʠʩ. 5 ʠ 6 ʧʦʢʘʟʘʥʳ ʦʙʣʘʩʪʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʠʟʘʮʠʠ ʠ ʦʙʣʘʩʪʠ ʩʝʡʩʤʠʯʝʩʢʠʭ 

ʟʘʪʠʰʠʡ ʥʘ 2024 ʛ., ʧʦʩʪʨʦʝʥʥʳʝ ʧʦ ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʥʦʤʫ ʚʘʨʠʘʥʪʫ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʢʘʪʘʣʦʛʘ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ. 
 

 
 

ʈʠʩ. 5. ʆʙʣʘʩʪʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʠʟʘʮʠʠ ʥʘ 2024 ʛ. (ʧʦʚʳʰʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʩʫʤʤʘʨʥʦʛʦ ʯʠʩʣʘ 
ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʧʝʨʠʦʜ 2019-2023 ʛʛ. ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʨʝʜʥʝʤʫ ʜʦʣʛʦʚʨʝʤʝʥʥʦʤʫ ʟʥʘʯʝʥʠʶ). 

 
Fig. 5. Areas of seismic activity in 2024 (increased value of the total number of representative earthquakes in the 

period 2019-2023 in relation to the average long-term value). 
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ʈʠʩ. 6. ʆʙʣʘʩʪʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʟʘʪʠʰʠʡ ʥʘ 2024 ʛ. (ʧʦʥʠʞʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʩʫʤʤʘʨʥʦʛʦ ʯʠʩʣʘ 

ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʧʝʨʠʦʜ 2019-2023 ʛʛ. ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʨʝʜʥʝʤʫ ʜʦʣʛʦʚʨʝʤʝʥʥʦʤʫ ʟʥʘʯʝʥʠʶ). 
 

Fig. 6. Areas of seismic calm for 2024 (reduced value of the total number of representative earthquakes in the 
period 2019-2023 in relation to the long-term average value). 

 

ʂʘʢ ʵʪʦ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʦʚ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ɺʦʩʪʦʯʥʦʤ ʋʟʙʝʢʠʩʪʘʥʝ 

ʘʢʪʠʚʠʟʠʨʦʚʘʥʘ ʅʫʨʝʢʘʪʠʥʦ-ɸʥʛʨʝʥʩʢʘʷ ʩʝʡʩʤʦʘʢʪʠʚʥʘʷ ʟʦʥʘ, ʘ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ 

ʉʝʚʝʨʦ-ʌʝʨʛʘʥʩʢʦʡ ʠ ɺʦʩʪʦʯʥʦ-ʌʝʨʛʘʥʩʢʦʡ ʩʝʡʩʤʦʘʢʪʠʚʥʳʭ ʟʦʥ ʦʪʤʝʯʘʝʪʩʷ ʘʥʦʤʘʣʴʥʦʝ 

ʩʝʡʩʤʠʯʝʩʢʦʝ ʟʘʪʠʰʴʝ. ʊʝʨʨʠʪʦʨʠʷ ʎʝʥʪʨʘʣʴʥʦʛʦ ʠ ɿʘʧʘʜʥʦʛʦ ʋʟʙʝʢʠʩʪʘʥʘ ʥʘ ʪʝʢʫʱʠʡ 

ʤʦʤʝʥʪ ʘʢʪʠʚʠʟʠʨʦʚʘʥʘ ʚ ɹʝʩʘʧʘʥʩʢʦʡ ʯʘʩʪʠ ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʡ ʟʦʥʳ ʠ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ 

ʖʞʥʦ-ʊʷʥʴ-ʐʘʥʴʩʢʦʡ ʟʦʥʳ. ɺ ʧʨʝʜʝʣʘʭ ʞʝ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʵʪʦʡ ʟʦʥʳ ʥʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ 

ʦʪʤʝʯʘʝʪʩʷ ʩʝʡʩʤʠʯʝʩʢʦʝ ʟʘʪʠʰʴʝ. 

 

ɺʓɺʆɼʓ 

 

ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʚʨʝʤʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʛʦʜʠʯʥʦʛʦ ʯʠʩʣʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʋʟʙʝʢʠʩʪʘʥʘ ʧʦ ʜʘʥʥʳʤ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʢʘʪʘʣʦʛʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ, ʥʘʯʠʥʘʷ ʩ 2016 ʛ., ʜʣʷ ʚʩʝʡ 

ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ ʠ ʚʩʝʭ ʝʝ ʩʝʡʩʤʦʘʢʪʠʚʥʳʭ ʨʘʡʦʥʦʚ ʢʦʣʠʯʝʩʪʚʦ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʭ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʤʘʛʥʠʪʫʜʦʡ ML Ó 2,5 ʫʚʝʣʠʯʠʣʦʩʴ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ. ʈʘʩʩʤʦʪʨʝʥʳ ʚʦʟʤʦʞʥʳʝ 

ʧʨʠʯʠʥʳ ʪʘʢʦʛʦ ʨʝʟʢʦʛʦ ʫʚʝʣʠʯʝʥʠʷ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʦʩʥʦʚʥʘʷ ʧʨʠʯʠʥʘ ʫʚʝʣʠʯʝʥʠʷ ʛʦʜʦʚʦʛʦ 

ʯʠʩʣʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩʚʷʟʘʥʘ ʩ ʠʟʤʝʥʠʚʰʝʡʩʷ ʚ 2016 ʛ. ʤʝʪʦʜʠʢʦʡ ʦʙʨʘʙʦʪʢʠ ʟʘʧʠʩʝʡ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʧʦʚʣʝʢʰʝʡ ʟʘ ʩʦʙʦʡ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʟʘʚʳʰʝʥʠʝ ʤʘʛʥʠʪʫʜ ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ. ɼʣʷ ʦʮʝʥʢʠ ʚʝʣʠʯʠʥʳ ʩʤʝʱʝʥʠʷ ʤʘʛʥʠʪʫʜʳ ʧʦʩʪʨʦʝʥ ʛʨʘʬʠʢ 

ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ ʟʘ ʧʝʨʠʦʜ 

ʥʘʙʣʶʜʝʥʠʡ ʜʦ 2015 ʛ. ʚʢʣʶʯʠʪʝʣʴʥʦ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʩʨʝʜʥʝʤʫ ʛʦʜʦʚʦʤʫ ʯʠʩʣʫ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, 

ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʚ ʧʝʨʠʦʜ ʩ 2016 ʧʦ 2023 ʛʛ., ʥʘ ʜʘʥʥʦʤ ʛʨʘʬʠʢʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʘʛʥʠʪʫʜʘ  

ML = 2,0-2,1. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʟʘʚʳʰʝʥʠʝ ʤʘʛʥʠʪʫʜʳ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 

0,4-0,5 ʤʘʛʥʠʪʫʜʥʳʝ ʝʜʠʥʠʮʳ. ʉ ʫʯʝʪʦʤ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʤʘʛʥʠʪʫʜʳ ʥʘ ʜʘʥʥʫʶ ʚʝʣʠʯʠʥʫ, ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ ʚʳʜʝʣʝʥʳ ʦʙʣʘʩʪʠ, ʚ ʢʦʪʦʨʳʭ ʥʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ 

ʦʪʤʝʯʘʶʪʩʷ ʵʬʬʝʢʪʳ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʟʘʪʠʰʴʷ ʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʠʟʘʮʠʠ. 
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Oózbekiston hududidagi yaqin yillarda seysmik faol bo'ladigan hududlarini aniqlashda foydalaniladigan 

zilzizalarning mintaqaviy katalogi tahli li va taklif qilinayotgan oôzgartirishlar 

T.L.  Ibragimova, M.A. Mirzaev 

 

Annotasiya. Mintaqaviy katalog maôlumotlari asosida Oózbekistondagi zilzilalar yillik sonining 

oózgarishi tahlili 2016 yildan buyon ML Ó 2,5 magnitudali reprezentativ zilzilalar sonining sezilarli darajada 
oshganini aniqladi. 2016 yilda zilzila ma'lumotlarini qayta ishlash metodologiyasining o'zgarishi natijasida 
yuzaga kelgan magnitudalar. Ushbu magnitudali yo'nalishni baholash uchun 2015 yilgacha bo'lgan davr uchun 

zilzila takrorlanish syujeti tuzilgan. Tahlil shuni ko'rsatdiki, 2016 yildan 2023 yilgacha qayd etilgan o'rtacha 
yillik zilzilalar soni ML = 2,0-2,1 magnitudaga to'g'ri keladi, bu esa magnitudani muntazam ravishda 0,4-0,5 

birlikka oshirib baholashdan dalolat beradi. Ushbu tuzatish qoᾶllanilgandan soᾶng Oᾶzbekistonda seysmik 
tinchlanish va seysmik faollashuv sodir boᾶlayotgan hududlar aniqlandi. Ushbu topilmalar seysmik 
ma'lumotlarni to'g'ri talqin qilish va kelajakdagi seysmik faollikni bashorat qilish uchun juda muhimdir. 

Kalit so'zlar:  zilzila, magnituda, reprezentativ ro'yxatga olish, seysmik faollashuv, seysmik sokinlik. 
 
 

Analysis of the regional catalog of earthquakes on the territory of Uzbekistan, used in identification of 

areas of expected seismic activation in the coming years and its correction 

T.L.  Ibragimova, M.A. Mirzaev 

 

Annotation. An analysis of changes in the annual number of earthquakes in Uzbekistan, based on data 

from the regional catalog, has identified a significant increase in the number of representative earthquakes with 
magnitudes ML Ó 2,5 since 2016. This rise has been attributed to a systematic overestimation of magnitudes 
caused by a change in earthquake data processing methodology in 2016. To evaluate this magnitude bias, an 

earthquake recurrence plot for the period up to 2015 was constructed. The analysis showed that the average 
annual number of earthquakes recorded from 2016 to 2023 corresponds to a magnitude of ML = 2,0-2,1, 
indicating a systematic overestimation of magnitude by 0,4-0,5 units. After applying this adjustment, areas in 

Uzbekistan experiencing seismic quiescence and seismic activation have been identified. These findings are 
crucial for the correct interpretation of seismic data and for forecasting future seismic activity. 

Key words: earthquake, magnitude, representative registration, seismic activation, seismic 
quiescence.  
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ɸʥʥʦʪaʮʠ̫. ʇʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʢʦʤʧʣʝʢʩʥʳʭ ʠʥʞʝʥʝʨʥʦ-ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʛ. ʅʫʢʫʩʘ ʜʣʷ ʦʮʝʥʢʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ. ʈʘʩʩʤʦʪʨʝʥʦ ʚʣʠʷʥʠʝ ʛʨʫʥʪʦʚʳʭ ʫʩʣʦʚʠʡ ʥʘ 

ʧʘʨʘʤʝʪʨʳ ʩʝʡʩʤʠʯʝʩʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʩʝʡʩʤʦʨʘʟʚʝʜʦʯʥʳʭ, ʘ ʪʘʢʞʝ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ. ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʧʦ ʦʮʝʥʢʝ ʩʝʡʩʤʠʯʥʦʩʪʠ ʧʨʦʚʦʜʠʣʠʩʴ ʩʝʡʩʤʦʨʘʟʚʝʜʦʯʥʳʝ ʨʘʙʦʪʳ ʚ 83 ʪʦʯʢʘʭ ʧʦ 

ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ. ʅʘ ʦʩʥʦʚʝ ʦʙʦʙʱʝʥʠʷ ʠʥʞʝʥʝʨʥʦ-ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩʦʩʪʘʚʣʝʥʳ ʢʘʨʪʳ 

ʧʨʠʨʘʱʝʥʠʷ ʩʝʡʩʤʠʯʝʩʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʤʠʢʨʦʨʘʡʦʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʛ. ʅʫʢʫʩʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʨʫʥʪʦʚʳʝ ʫʩʣʦʚʠʷ, ʠʩʭʦʜʥʘʷ ʩʝʡʩʤʠʯʥʦʩʪʴ, ʧʨʠʨʘʱʝʥʠʝ ʩʝʡʩʤʠʯʝʩʢʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʘʷ ʰʢʘʣʘ, ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ. 

 

ɺʚʝʜʝʥʠʝ. ʇʦ ʩʚʦʠʤ ʜʝʩʪʨʫʢʪʠʚʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 

ʟʘʥʠʤʘʶʪ ʦʜʥʦ ʠʟ ʧʝʨʚʳʭ ʤʝʩʪ ʩʨʝʜʠ ʧʨʠʨʦʜʥʳʭ ʢʘʪʘʩʪʨʦʬ. ʊʦʣʴʢʦ ʟʘ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʥʘ 

ɿʝʤʥʦʤ ʰʘʨʝ ʧʨʦʠʟʦʰʣʠ ʨʘʟʨʫʰʠʪʝʣʴʥʳʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʚ ʗʧʦʥʠʠ, ʂʠʪʘʝ, ʊʫʨʮʠʠ, ʥʘ ɻʘʠʪʠ ʠ ʚ 

ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ. ʕʪʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʫʥʝʩʣʠ ʜʝʩʷʪʢʠ ʪʳʩʷʯ ʯʝʣʦʚʝʯʝʩʢʠʭ ʞʠʟʥʝʡ, ʘ 

ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʦʪ ʥʠʭ ʠʩʯʠʩʣʷʝʪʩʷ ʩʦʪʥʷʤʠ ʤʠʣʣʠʘʨʜʦʚ ʜʦʣʣʘʨʦʚ.  

ʊʝʨʨʠʪʦʨʠʷ ʋʟʙʝʢʠʩʪʘʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʦʞʥʳʤ ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʩʪʨʦʝʥʠʝʤ ʠ ʚʳʩʦʢʠʤ 

ʫʨʦʚʥʝʤ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ ʧʦʜʚʝʨʞʝʥʘ 

ʩʝʡʩʤʠʯʝʩʢʦʤʫ ʨʠʩʢʫ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʇʨʝʟʠʜʝʥʪʦʤ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʠ ʂʘʙʠʥʝʪʦʤ 

ʄʠʥʠʩʪʨʦʚ ʥʘʰʝʡ ʨʝʩʧʫʙʣʠʢʠ ʨʘʟʨʘʙʦʪʘʥ ʢʦʤʧʣʝʢʩ ʤʝʨ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʫʤʝʥʴʰʝʥʠʝ 

ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʩʝʡʩʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ ʠ ʦʙʲʝʢʪʦʚ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠ ʛʨʘʞʜʘʥʩʢʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʆʮʝʥʢʘ ʩʝʡʩʤʠʯʝʩʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʣʦʢʘʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʦʩʥʦʚʳʚʘʝʪʩʷ 

ʥʘ ʜʘʥʥʳʭ ʦʮʝʥʢʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʠ ʚʣʠʷʥʠʷ ʛʨʫʥʪʦʚʳʭ ʫʩʣʦʚʠʡ ʥʘ ʩʝʡʩʤʠʯʝʩʢʠʝ 

ʢʦʣʝʙʘʥʠʷ. ɺʳʜʝʣʝʥʠʝ ʠ ʢʘʨʪʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʩ ʦʜʠʥʘʢʦʚʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʩʝʡʩʤʠʯʝʩʢʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚ ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʙʘʣʣʘʭ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʦʜʝʨʞʘʥʠʝ ʢʘʨʪʳ ʩʝʡʩʤʠʯʝʩʢʦʛʦ 

ʤʠʢʨʦʨʘʡʦʥʠʨʦʚʘʥʠʷ. ʇʦ ʩʫʪʠ, ʢʘʨʪʘ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʤʠʢʨʦʨʘʡʦʥʠʨʦʚʘʥʠʷ, ʷʚʣʷʷʩʴ 

ʟʘʢʣʶʯʠʪʝʣʴʥʳʤ ʵʪʘʧʦʤ ʠʥʞʝʥʝʨʥʦ-ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʫʯʝʪʘ 

ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʝʡʩʤʦʩʪʦʡʢʠʭ ʟʜʘʥʠʡ. 

ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦʙ ʦʙʲʝʢʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʅʫʢʫʩ ï ʩʪʦʣʠʮʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ, 

ʛʦʨʦʜ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʧʦʜʯʠʥʝʥʠʷ. ʂʨʫʧʥʝʡʰʠʡ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʚʘʞʥʝʡʰʠʡ 

ʧʦʣʠʪʠʯʝʩʢʠʡ, ʵʢʦʥʦʤʠʯʝʩʢʠʡ, ʢʫʣʴʪʫʨʥʳʡ ʠ ʥʘʫʯʥʳʡ ʮʝʥʪʨ. ʈʘʩʧʦʣʦʞʝʥ ʥʘ ʶʛʝ ʨʝʩʧʫʙʣʠʢʠ, 

ʥʝʜʘʣʝʢʦ ʦʪ ʛʨʘʥʠʮʳ ʩ ʊʫʨʢʤʝʥʠʩʪʘʥʦʤ. ʖʞʥʘʷ ʠ ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʠ ʛʦʨʦʜʘ ʦʢʨʫʞʝʥʳ ʧʫʩʪʳʥʝʡ 

ʂʳʟʳʣʢʫʤ. ʉʝʚʝʨʥʘʷ ʯʘʩʪʴ ʛʦʨʦʜʘ ʛʨʘʥʠʯʠʪ ʩ ʜʝʣʴʪʦʡ ʨ. ɸʤʫʜʘʨʴʠ. ʏʝʨʝʟ ʛʦʨʦʜ ʧʨʦʭʦʜʷʪ 

ʤʘʛʠʩʪʨʘʣʴʥʳʡ ʢʘʥʘʣ ʂʳʟʢʝʪʢʝʥ (ɼʦʩʣʳʢ) ʠ ʢʘʥʘʣ ɸʥʘʩʘʡ (ʂʘʪʪʘʛʘʨ). ʊʝʨʨʠʪʦʨʠʷ ʛʦʨʦʜa 

ʦʭʚʘʪʳʚʘʝʪ ʧʣʦʱʘʜʴ 222 ʢʤ2. ʅʘʩʝʣʝʥʠʝ ʙʦʣʝʝ 350 ʪʳʩ. ʯʝʣ.  

ʇʦ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤʫ ʩʪʨʦʝʥʠʶ ʪʝʨʨʠʪʦʨʠʷ ʛ. ʅʫʢʫʩʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʣʦʩʢʫʶ ʨʘʚʥʠʥʫ 

ʜʝʣʴʪʳ ʨ. ɸʤʫʜʘʨʴʠ, ʩʣʦʞʝʥʥʫʶ ʘʣʣʶʚʠʘʣʴʥʦ-ʜʝʣʴʪʦʚʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʦʭʚʘʪʳʚʘʶʪ 

ʧʦʡʤʫ ʠ ʥʘʜʧʦʡʤʝʥʥʳʝ ʪʝʨʨʘʩʳ. ʆʥʘ ʠʤʝʝʪ ʩʣʘʙʳʡ ʫʢʣʦʥ ʥʘ ʩʝʚʝʨ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜ. ɺ ʵʪʦʤ ʞʝ 

ʥʘʧʨʘʚʣʝʥʠʠ ʪʝʨʨʠʪʦʨʠʷ ʛʦʨʦʜʘ ʧʝʨʝʩʝʢʘʝʪʩʷ ʢʨʫʧʥʳʤʠ ʠʨʨʠʛaʮʠʦʥʥʳʤʠ ʢʘʥʘʣʘʤʠ ɼʦʩʣʳʢ ʠ 

ʊʘʩʘʨʥʘ. ʅʘ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ (ʨʠʩ. 1) ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʫʧʝʩʯʘʥʳʝ 

ʛʨʫʥʪʳ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʘʤʫʜʘʨʴʠʥʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ (alQIV), ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʠʩʷ ʧʝʨʝʩʣʘʠʚʘʶʱʠʤʠʩʷ ʪʦʣʱʘʤʠ ʧʝʩʢʦʚ, ʩʫʧʝʩʝʡ ʠ ʛʣʠʥ. 

ʕʪʠ ʪʦʣʱʠ ʧʦʜʩʪʠʣʘʶʪʩʷ ʧʨʦʩʣʦʡʢʘʤʠ ʚʝʨʭʥʝʤʝʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ 

ʚʳʚʝʪʨʝʣʳʤʠ ʠ ʪʨʝʱʠʥʦʚʘʪʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ [1].  
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ʈʠʩ. 1. ʉʭʝʤʘʪʠʯʝʩʢʘʷ ʣʠʪʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ʛ. ʅʫʢʫʩʘ (ʩʦʩʪʘʚʠʣʠ ʀ.ʂ.ɸʠʤʙʝʪʦʚ, ʈ.ʊ.ɹʝʢʠʤʙʝʪʦʚ, 2021 ʛ.,  

c ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʪʝʨʠʘʣʦʚ çOôZGASHKLITIè). 
Fig. 1. Schematic lithology map of Nukus city (compiled by I.K.Aimbetov, R.T.Bekimbetov, 2021, using materials of 

ñO'ZGASHKLITI) 

 

ʇʝʨʚʘʷ ʧʨʦʩʣʦʡʢʘ ʤʦʱʥʦʩʪʴʶ 0,7-1,0 ʤ ʟʘʣʝʛʘʝʪ ʥʘ ʛʣʫʙʠʥʝ 5,0-9,0 ʤ. ʊʦʣʴʢʦ ʥʝʙʦʣʴʰʠʝ 

ʫʯʘʩʪʢʠ ʥʘ ʚʦʩʪʦʯʥʦʡ ʠ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʦʢʨʘʠʥʘʭ ʩʣʦʞʝʥʳ ʵʦʣʦʚʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʤʝʣʢʦʟʝʨʥʠʩʪʳʤʠ ʧʝʩʢʘʤʠ ʞʝʣʪʦʛʦ ʮʚʝʪʘ. ʂʨʦʤʝ ʪʦʛʦ, ʝʩʪʝʩʪʚʝʥʥʳʝ ʧʦʨʦʜʳ ʚ 
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ʧʨʝʜʝʣʘʭ ʛʦʨʦʜʘ ʧʦʢʨrʪʳ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʩʣʦʝʤ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʀʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ 

ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚ ʧʨʝʜʝʣʘʭ ʨʘʟʚʝʜʘʥʥʳʭ ʛʣʫʙʠʥ (ʜʦ 10 ʤ) ʛʨʫʥʪʳ ʦʧʳʪʥʦʡ ʧʣʦʱʘʜʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʣʝʩʩʦʚʠʜʥʳʤʠ ʩʫʛʣʠʥʢʘʤʠ ʠ ʧʝʩʢʘʤʠ [4]. ʅʠʞʝ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʜʚʫʤʷ ʩʣʦʷʤʠ: 1 ï ʩʫʛʣʠʥʢʠ ʪʫʛʦʧʣʘʩʪʠʯʥʳʝ; 2 ï ʧʝʩʢʠ ʧʳʣʝʚʘʪʳʝ, ʚʦʜʦʥʘʩʳʱʝʥʥʳʝ (ʨʠʩ. 2, 3).  
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ɸʣʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʝʣʢʦʟʝʨʥʠʩʪʳʤʠ ʠ ʧʳʣʝʚʘʪʳʤʠ (ʧʨʝʦʙʣʘʜʘʶʪ 

ʧʳʣʝʚʘʪʳʝ) ʧʝʩʢʘʤʠ ʩʚʝʪʣʦ-ʩʝʨʦʛʦ ʮʚʝʪʘ ʩ ʧʨʦʩʣʦʡʢʘʤʠ ʤʝʣʢʦʟʝʤʘ ʦʙʱʝʡ ʤʦʱʥʦʩʪʴʶ ʜʦ 0,4 ʤ, 

ʣʝʛʢʠʤʠ ʧʳʣʝʚʘʪʳʤʠ ʩʫʧʝʩʷʤʠ, ʩʫʛʣʠʥʢʘʤʠ ʩʚʝʪʣʦ-ʩʝʨʦʛʦ ʠ ʞʝʣʪʦʚʘʪʦ-ʩʝʨʦʛʦ ʮʚʝʪʘ, ʧʨʦʩʣʦʡʢʘʤʠ 

ʧʝʩʢʦʚ, ʘ ʪʘʢʞʝ ʛʣʠʥʘʤʠ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʦʛʦ, ʪʝʤʥʦ-ʩʝʨʦʛʦ ʠ ʦʭʨʠʩʪʦʛʦ ʮʚʝʪʦʚ ʤʦʱʥʦʩʪʴʶ ʜʦ 0,3 ʤ 

[1-4]. ʆʙʦʙʱʘʶʱʠʝ ʟʥʘʯʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʘʣʣʶʚʠʘʣʴʥʳʭ ʛʨʫʥʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 1. 

ʊʘʙʣʠʮʘ 1  
 

ʄʠʥʠʤʘʣʴʥʳʝ ʠ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʘʣʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ ʛ. ʅʫʢʫʩʘ 

 

ɻʨʫʥʪ 
ɺʦʟʨʘʩʪ 

ʛʨʫʥʪʘ 

ʇʨʠʨʦʜʥʘʷ 

ʚʣʘʞʥʦʩʪʴ, % 

ʇʣʦʪʥʦʩʪʴ, 

ʛ/ʩʤ3 

ʇʣʦʪʥʦʩʪʴ 

ʯʘʩʪʠʮ, ʛ/ʩʤ3 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʧʦʨʠʩʪʦʩʪʠ 

ʏʠʩʣʦ 

ʧʣʘʩʪʠʯʥʦʩʪʠ 

ʇʝʩʦʢ alQIV 9,8-31,2 1,44-1,79 1,59-2,05 0,49-0,84 - 

ʉʫʧʝʩʴ alQIV 14,0-28,9 1,48-1,69 1,89-1,96 0,59-0,83 0,7-6,9 

ʉʫʛʣʠʥʦʢ alQIV 16,3-28,8 1,50-1,67 1,89-1,96 0,61-0,80 8,3-14,2 

ɻʣʠʥʘ ʂ 16,4-32,4 1,43-1,73 1,86-2,02 0,59-0,92 17,8-26,2 

 

 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʜʥʠʤ ʠʟ ʧʨʷʤʳʭ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ʩʝʡʩʤʠʯʝʩʢʦʡ ʞʝʩʪʢʦʩʪʠ [5-10]. ʇʦʜ ʩʝʡʩʤʠʯʝʩʢʦʡ ʞʝʩʪʢʦʩʪʴʶ ʧʦʥʠʤʘʶʪ 

ʚʝʣʠʯʠʥʫ, ʦʧʨʝʜʝʣʷʝʤʫʶ ʧʨʦʠʟʚʝʜʝʥʠʝʤ ʜʚʫʭ ʬʠʟʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ ʛʨʫʥʪʦʚ: ʠʭ ʧʣʦʪʥʦʩʪʠ ɟ ʠ 

ʩʢʦʨʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʣʥʳ V (ʧʨʦʜʦʣʴʥʦʡ ʠʣʠ ʧʦʧʝʨʝʯʥʦʡ).  

ɺ ʦʩʥʦʚʝ ʤʝʪʦʜʘ ï ʩʦʦʪʥʦʰʝʥʠʝ ʩʢʦʨʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʣʥ ʚ ʚʝʨʭʥʝʤ ʩʣʦʝ (ʥʘ 

ʛʣʫʙʠʥʝ 10-30 ʤ) ʛʨʫʥʪʦʚ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʪʦʯʢʝ ʢ ʩʢʦʨʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʣʥ 

ʛʨʫʥʪʦʚ ʚ ʦʧʦʨʥʦʡ ʪʦʯʢʝ. ʉʢʦʨʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʣʥ ʚ ʛʨʫʥʪʘʭ ʦʧʨʝʜʝʣʷʶʪ 

ʤʝʪʦʜʦʤ ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ. ʇʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʠʧʦʚʳʝ ʤʝʪʦʜʳ ʩʝʡʩʤʦʨʘʟʚʝʜʦʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʩʥʦʚʥʳʝ ʠʟ ʥʠʭ ï ʤʝʪʦʜ ʧʨʝʣʦʤʣʝʥʥʳʭ ʚʦʣʥ (Mʇɺ) ʠ ʤʝʪʦʜ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʣʥ (MASW). 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʛ. ʅʫʢʫʩʘ ʚʳʧʦʣʥʝʥʳ ʩʝʡʩʤʦʨʘʟʚʝʜʦʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʪʦʜʦʤ (MASW) 

ʧʦ 83 ʧʨʦʬʠʣʷʤ ʠ ʦʧʨʝʜʝʣʝʥʳ ʩʢʦʨʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʧʝʨʝʯʥʳʭ ʚʦʣʥ Vs ʚ 30-ʤʝʪʨʦʚʦʡ 

ʪʦʣʝɦ. ʇʨʠʤʝʨ ʧʠʢʠʨʦʚʘʥʠʷ ʜʠʩʧʝʨʩʠʦʥʥʦʡ ʢʨʠʚʦʡ ʥʘ ʦʜʥʦʤ ʠʟ ʧʨʦʬʠʣʝʡ [11] ʦʪʨʘʞʝʥ ʥʘ ʨʠʩ. 4. 

 

 

 
 

ʈʠʩ. 4. ʇʨʠʤʝʨ ʧʠʢʠʨʦʚʘʥʠʷ ʜʠʩʧʝʨʩʠʦʥʥʦʡ ʢʨʠʚʦʡ. 
Fig. 4. Example of picking dispersion curve. 
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ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦ ʤʝʪʦʜʫ MASW ʧʦ ʬʦʨʤʫʣʝ ʦʧʨʝʜʝʣʝʥʘ 

ʚʝʣʠʯʠʥʘ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʧʦʧʝʨʝʯʥʳʭ ʚʦʣʥ ʚ 30-ʤʝʪʨʦʚʦʡ ʪʦʣʱʝ.  
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ʇʦ ʪʦʯʝʯʥʳʤ ʢʦʦʨʜʠʥʘʪʘʤ ʧʨʦʬʠʣʝʡ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʘʚʣʝʥʘ ʢʘʨʪʘ ʠʟʤʝʥʝʥʠʷ ʩʨʝʜʥʠʭ 

ʧʦʧʝʨʝʯʥʳʭ ʩʢʦʨʦʩʪʝʡ ʚʦʣʥ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ (ʨʠʩ. 5). 

 

 
ʈʠʩ. 5. ʂʘʨʪʘ ʩʢʦʨʦʩʪʝʡ ʧʦʧʝʨʝʯʥʳʭ ʚʦʣʥ ʚ 30-ʤʝʪʨʦʚʦʡ ʪʦʣʱʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛ. ʅʫʢʫʩʘ. 

Fig. 5. Map of transverse wave velocities in 30-meter strata in the territory of Nukus city 
 

ʇʨʠʨʦʩʪ ʩʝʡʩʤʠʯʝʩʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʤʝʪʦʜʦʤ ʩʝʡʩʤʠʯʝʩʢʦʡ ʞʝʩʪʢʦʩʪʠ ʦʧʨʝʜʝʣʷʣʩʷ ʧʦ 

ʜʚʫʤ ʬʠʟʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ ï ʩʨʝʜʥʷʷ ʧʦʧʝʨʝʯʥʘʷ ʩʢʦʨʦʩʪʴ ʚʦʣʥʳ ʛʨʫʥʪʦʚ ʥʘ ʛʣʫʙʠʥʝ 30 ʤ ʠ 

ʧʦʢʘʟʘʪʝʣʴ ʧʣʦʪʥʦʩʪʠ ʛʨʫʥʪʦʚ ʥʘ ʵʪʦʡ ʛʣʫʙʠʥʝ.  

ʉʨʝʜʥʷʷ ʧʣʦʪʥʦʩʪʴ ʛʨʫʥʪʦʚʦʛʦ ʩʣʦʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 
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ʀʟʤʝʥʝʥʠʝ ʚʝʣʠʯʠʥʳ ʩʝʡʩʤʠʯʝʩʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʨʫʥʪʦʚʳʭ ʫʩʣʦʚʠʡ æIʩ 

ʥʘʭʦʜʠʤ ʧʦ ʬʦʨʤʫʣʝ: 

, 
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ʛʜʝ V ï ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʧʝʨʝʯʥʦʡ  ʚʦʣʥʳ ʧʦ ʨʘʩʯʝʪʥʦʡ 

ʪʦʣʱʠʥʝ ʛʨʫʥʪʘ, ʧʨʠʥʷʪʦʡ ʟʘ ʵʪʘʣʦʥʥʫʶ (ʨʝʧʝʨ), ʠ ʠʩʩʣʝʜʫʝʤʦʡ ʧʣʦʱʘʜʠ ; ʠ ɟ30 ï ʩʨʝʜʥʠʝ 

ʟʥʘʯʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʛʨʫʥʪʘ ʚ ʪʦʣʱʠʥʝ ʩʣʦʷ ʵʪʘʣʦʥʥʦʡ ʠ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ʉʨʝʜʥʠʡ ʠʣʠ ʨʝʧʝʨʥʳʡ (ʥʘʟʚʘʥʠʝ ʚ ʧʦʩʣʝʜʥʝʤ ʧʝʨʠʦʜʝ) ʚ ʢʘʯʝʩʪʚʝ ʛʨʫʥʪʘ ʦʙʳʯʥʦ 

ʫʢʘʟʳʚʘʝʪʩʷ ʚ ʥʦʨʤʘʪʠʚʥʦʤ ʜʦʢʫʤʝʥʪʝ ʂʄʂ 2.01.03-19 1.1. ï ʩʨʝʜʥʠʝ ʛʨʫʥʪʳ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ 

ʪʘʙʣʠʮʝ, ʪ. ʝ. ʛʨʫʥʪʳ II ʢʘʪʝʛʦʨʠʠ. ɺ ʢʘʯʝʩʪʚʝ ʨʝʧʝʨʥʦʛʦ ʛʨʫʥʪʘ ʧʨʠ ʦʮʝʥʢʝ ʩʝʡʩʤʠʯʝʩʢʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʛ. ʅʫʢʫʩʘ ʧʨʠʥʷʪʳ ʩʫʧʝʩʴ-ʩʫʛʣʠʥʠʩʪʳʝ ʛʨʫʥʪʳ, ʠʤʝʶʱʠʝ ʪʦʣʱʠʥʫ  

30 ʤ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ. ʕʪʠ ʛʨʫʥʪʳ ʨʝʛʣʘʤʝʥʪʠʨʫʶʪʩʷ ʥʦʨʤʘʪʠʚʥʳʤ 

ʜʦʢʫʤʝʥʪʦʤ (ʪʘʙʣʠʮʳ 1.1. ʂʄʂ 2.01.03-19) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʛʨʫʥʪʘʤʠ II ʪʠʧʘ, ʛʜʝ ʩʢʦʨʦʩʪʴ 

ʧʦʧʝʨʝʯʥʦʡ ʚʦʣʥʳ Vs30 = 450 ʤ/ʩ ʠ ʧʣʦʪʥʦʩʪʴ ɟ30 = 1,85 ʛ/ʩʤ3. 

ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ. ɻʦʨʦʜ ʅʫʢʫʩ ʨʘʩʧʦʣʦʞʝʥ ʚ ʟʦʥʝ ʩʦʯʣʝʥʝʥʠʷ ɹʫʢʘʥʪʘʫʩʢʦʡ ʠ 

ʉʫʣʪʘʥʫʚʘʡʩʩʢʦʡ ʩʝʡʩʤʦʛʝʥʥʳʭ ʟʦʥ, ʩʝʡʩʤʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʢʦʪʦʨʳʭ, ʧʦ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʤ ʠ 

ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, ʦʮʝʥʠʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝʤ Mmax = 5,5-6,0. ʉʦʚʨʝʤʝʥʥʘʷ ʩʝʡʩʤʠʯʝʩʢʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʚ ʧʨʝʜʝʣʘʭ ʛʦʨʦʜʘ ʠ ʝʛʦ ʦʢʨʝʩʪʥʦʩʪʝʡ ʚʝʩʴʤʘ ʥʝʚʳʩʦʢʘʷ. ɿʘ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʡ ʧʝʨʠʦʜ 

ʥʘʙʣʶʜʝʥʠʡ ʚ ʙʣʠʞʥʝʡ ʦʢʨʝʩʪʥʦʩʪʠ ʛʦʨʦʜʘ ʩʠʣʴʥʳʭ ʠ ʦʱʫʪʠʤʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʦʪʤʝʯʝʥʦ ʥʝ 

ʙʳʣʦ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʚ ʧʨʝʜʝʣʘʭ ʪʦʡ ʞʝ ʉʫʣʪʘʥʫʚʘʡʩʩʢʦʡ ʩʝʡʩʤʦʛʝʥʥʦʡ ʟʦʥʳ, ʥʘ ʢʦʪʦʨʦʡ 

ʨʘʩʧʦʣʦʞʝʥ ʛʦʨʦʜ, ʥʘ ʨʘʩʩʪʦʷʥʠʠ 60-65 ʢʤ ʦʪ ʥʝʛʦ, ʚ 1208 ʛ. ʧʨʦʠʟʦʰʣʦ ʂʫʥʷ-ʋʨʛʝʥʯʩʢʦʝ 

ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʩ ʄ = 6,1 ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʩʦʪʨʷʩʝʥʠʡ ʚ ʵʧʠʮʝʥʪʨʝ I0 = 7-8 ʙʘʣʣʦʚ ʧʦ ʰʢʘʣʝ  

MSK-64. 

ʇʦ ʜʝʡʩʪʚʫʶʱʠʤ ʢʘʨʪʘʤ ʦʙʱʝʛʦ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʆʉʈ-2017 [12, 13], 

ʧʦʩʪʨʦʝʥʥʳʤ ʚ ʨʘʤʢʘʭ ʚʝʨʦʷʪʥʦʩʪʥʦ-ʜʝʪʝʨʤʠʥʠʩʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ, ʪʝʨʨʠʪʦʨʠʷ ʛʦʨʦʜʘ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ. ʉʨʝʜʥʠʡ ʧʝʨʠʦʜ 

ʧʦʚʪʦʨʝʥʠʷ ʩʦʪʨʷʩʝʥʠʡ ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ I = 6 ʧʦ ʰʢʘʣʝ MSK-64 ʙʘʣʣʦʚ ʩʦʩʪʘʚʣʷʝʪ ʊ = 200-300 

ʣʝʪ, ʘ ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ I = 7 ʙʘʣʣʦʚ ï ʊ = 1200-1500 ʣʝʪ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʈ.ʉ.ʀʙʨʘʛʠʤʦʚʳʤ, ʊ.ʃ.ʀʙʨʘʛʠʤʦʚʦʡ, ʄ.ɸ.ʄʠʨʟʘʝʚʳʤ ʠ ʉ.ɸʰʫʨʦʚʳʤ [11] 

ʙʦʣʝʝ ʜʝʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʛ. ʅʫʢʫʩʘ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ 

ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʤʠʢʨʦʨʘʡʦʥʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʦʮʝʥʠʪʴ ʩʝʡʩʤʠʯʝʩʢʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʜʣʷ  

II  ʢʘʪʝʛʦʨʠʠ ʛʨʫʥʪʦʚ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʜʣʷ ʚʝʨʦʷʪʥʦʩʪʠ 0,95 ʠʩʭʦʜʥʘʷ ʩʝʡʩʤʠʯʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 

6,85 ʙʘʣʣʦʚ (ʪʘʙʣ. 2). 

 
ʊʘʙʣʠʮʘ 2 

ʏʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʚ ʙʘʣʣʘʭ ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʦʡ ʰʢʘʣʳ MSK-64  

ʥʘ ʛʨʫʥʪʘʭ II  ʢʘʪʝʛʦʨʠʠ ʧʦ ʩʝʡʩʤʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ 

 

P 0,9 0,95 0,98 0,99 

T, ʛʦʜʳ 475 975 2475 4975 

I, ʙʘʣʣ 6 (6,45) 7 (6,85) 7 (7,37) 8 (7,65) 

 

ʆʮʝʥʢʘ Vs30 ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʦʮʝʥʢʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ. ʇʨʦʚʝʜʝʥʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ ʧʘʨʘʤʝʪʨʳ Vs30 ï ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʧʨʦʙʝʛʘ ʧʦʧʝʨʝʯʥʳʭ ʚʦʣʥ 

ʚ 30-ʤʝʪʨʦʚʦʡ ʛʨʫʥʪʦʚʦʡ ʪʦʣʱʝ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʧʨʝʜʝʣʷʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠ ʦʮʝʥʢʝ 

ʩʝʡʩʤʠʯʝʩʢʦʡ ʞʝʩʪʢʦʩʪʠ ʛʨʫʥʪʦʚʦʡ ʪʦʣʱʠ [7, 8]. ɺʦ ʚʩʝʭ ʪʦʯʢʘʭ ʥʘʙʣʶʜʝʥʠʡ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ 

ʟʥʘʯʝʥʠʷ Vs30. ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ, ʩʢʦʨʦʩʪʠ Vs30 ʧʦ ʚʩʝʡ ʧʣʦʱʘʜʠ ʥʘʭʦʜʷʪʩʷ ʚ 

ʜʠʘʧʘʟʦʥʝ 207-414 ʤ/ʩ. ʊʝʨʨʠʪʦʨʠʶ ʛʦʨʦʜʘ ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʠʪʴ ʧʦ ʟʥʘʯʝʥʠʷʤ ʩʢʦʨʦʩʪʠ 

ʧʦʧʝʨʝʯʥʳʭ ʚʦʣʥ ʥʘ ʯʝʪʳʨʝ ʟʦʥʳ ʩʦ ʟʥʘʯʝʥʠʷʤʠ Vs30: 1 ï 200-250 ʤ/ʩ; 2 ï 250-300 ʤ/ʩ; 3 ï 300- 

350 ʤ/ʩ ʠ 4 ï ʙʦʣʝʝ 350 ʤ/ʩ.  

ʆʮʝʥʢʘ ʧʨʠʨʘʱʝʥʠʷ ʩʝʡʩʤʠʯʝʩʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦ ʤʝʪʦʜʫ ʩʝʡʩʤʠʯʝʩʢʠʭ 

ʞʝʩʪʢʦʩʪʝʡ. ʇʨʠʨʘʱʝʥʠʷ ʩʝʡʩʤʠʯʝʩʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦ ʄʉɾ ʦʧʨʝʜʝʣʷʣʠʩʴ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʟʥʘʯʝʥʠʡ ʩʢʦʨʦʩʪʝʡ Vs30, ʧʦʣʫʯʝʥʥʳʭ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ ʤʝʪʦʜʦʤ MASW ʩ ʫʯʝʪʦʤ 

ʧʘʨʘʤʝʪʨʦʚ ʚʳʙʨʘʥʥʦʛʦ ʨʝʧʝʨʥʦʛʦ ʛʨʫʥʪʘ. ʇʨʠ ʵʪʦʤ ʪʘʢʞʝ ʫʯʠʪʳʚʘʣʦʩʴ ʟʥʘʯʝʥʠʝ ʧʣʦʪʥʦʩʪʠ  

30-ʤʝʪʨʦʚʦʡ ʪʦʣʱʠ ʛʨʫʥʪʦʚ ʠ ʧʣʦʪʥʦʩʪʴ ʨʝʧʝʨʥʦʛʦ ʛʨʫʥʪʘ. ʅʘ ʨʠʩ. 6 ʧʨʠʚʝʜʝʥʘ ʢʘʨʪʘ ʩ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʠʨʘʱʝʥʠʷ ʩʝʡʩʤʠʯʝʩʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʣʷ 83 ʧʫʥʢʪʦʚ ʩʝʡʩʤʦʨʘʟʚʝʜʦʯʥʳʭ 

ʥʘʙʣʶʜʝʥʠʡ ʚ ʛ. ʅʫʢʫʩʝ, ʛʜʝ ʧʨʠʨʘʱʝʥʠʝ ʩʝʡʩʤʠʯʝʩʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
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ʩʪʨʦʝʥʠʷ ʠ ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʘ ʪʘʢʞʝ ʪʝʭʥʦʛʝʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ 30-ʤʝʪʨʦʚʦʡ ʛʨʫʥʪʦʚʦʡ 

ʪʦʣʱʠ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʧʨʠʨʘʱʝʥʠʝ ʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ +0,09 +0,68 ʙʘʣʣʦʚ. 

 

 
ʈʠʩ. 6. ʂʘʨʪʘ ʧʨʠʨʘʱʝʥʠʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦ ʤʝʪʦʜʫ ʩʝʡʩʤʠʯʝʩʢʠʭ ʞʝʩʪʢʦʩʪʝʡ ʚ ʛ. ʅʫʢʫʩʝ. 

Fig. 6. Map of seismic intensity increments by the method of seismic stiffnesses in Nukus city 

 

ʆʮʝʥʢʘ ʩʝʡʩʤʠʯʝʩʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚ ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʙʘʣʣʘʭ. ʀʩʭʦʜʷ ʠʟ 

ʨʝʟʫʣʴʪʘʪʦʚ ʧʦ ʦʮʝʥʢʝ ʠʩʭʦʜʥʦʡ ʩʝʡʩʤʠʯʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʜʣʷ ʚʝʨʦʷʪʥʦʩʪʠ ʥʘ ʫʨʦʚʥʝ ʥʝ 

ʧʨʝʚʳʰʝʥʠʷ 95% ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʚ ʪʝʯʝʥʠʝ 50 ʣʝʪ ʠ ʧʨʠʨʘʱʝʥʠʝ ʩʝʡʩʤʠʯʝʩʢʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʣʷ 83 ʧʫʥʢʪʦʚ ʥʘʙʣʶʜʝʥʠʷ, ʧʨʦʚʝʜʝʥʳ ʨʘʩʯʸʪʳ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʨʘʩʯʝʪʥʦʡ 

ʩʝʡʩʤʠʯʥʦʩʪʠ ʜʣʷ ʧʫʥʢʪʦʚ ʥʘʙʣʶʜʝʥʠʷ. ʊʘʢ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʨʘʩʯʝʪʥʦʡ ʩʝʡʩʤʠʯʥʦʩʪʠ 

ʩʦʩʪʘʚʣʷʝʪ (6,85 ʙʘʣʣʦʚ ʧʣʶʩ 0,68 ʙʘʣʣʦʚ) 7,53 ʙʘʣʣʦʚ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʛʦʨʦʜʘ. ʅʘ 

ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʨʘʩʯʝʪʥʘʷ ʩʝʡʩʤʠʯʥʦʩʪʴ ʤʝʥʝʝ 7,5 ʙʘʣʣʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʫʢʨʫʧʥʝʥʠʷ ʟʥʘʯʝʥʠʷ ʨʘʩʯʝʪʥʘʷ ʩʝʡʩʤʠʯʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʛ. ʅʫʢʫʩʘ ʩʦʩʪʘʚʣʷʝʪ 7 ʙʘʣʣʦʚ (ʨʠʩ. 7). 
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ʈʠʩ. 7. ʀʪʦʛʦʚʘʷ ʢʘʨʪʘ ʩʝʡʩʤʠʯʝʩʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚ ʙʘʣʣʘʭ. 

Fig. 7. Final map of seismic intensity in points 
 

ɿʘʢʣʶʯʝʥʠʝ  

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʨʨʠʪʦʨʠʷ ʛ. ʅʫʢʫʩʘ ʦʪʥʦʩʠʪʩʷ ʢ ʩʨʝʜʥʝʡ ʢʘʪʝʛʦʨʠʠ ʧʦ ʩʣʦʞʥʦʩʪʠ 

ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. ɺ ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʨʫʥʪʳ ʪʨʝʪʴʝʡ ʢʘʪʝʛʦʨʠʠ ʧʦ 

ʩʝʡʩʤʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ. ɺ ʨʘʤʢʘʭ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʤʠʢʨʦʨʘʡʦʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʛ. ʅʫʢʫʩʘ 

ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʩʝʡʩʤʦʨʘʟʚʝʜʢʘ) ʥʘ 83 ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʪʦʯʢʘʭ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʩʯʠʪʘʥʳ 

ʟʥʘʯʝʥʠʷ Vs30 ʚ ʢʘʞʜʦʡ ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʪʦʯʢʝ, ʘ ʪʘʢʞʝ ʟʥʘʯʝʥʠʷ ʧʨʠʨʘʱʝʥʠʷ ʩʝʡʩʤʠʯʝʩʢʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ. ɿʥʘʯʝʥʠʷ I ʚ ʧʨʝʜʝʣʘʭ ʦʪ +0,09 ʜʦ +0,66. ʆʙʱʘʷ ʩʝʡʩʤʠʯʝʩʢʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ  

7 ʙʘʣʣʦʚ ʟʘ ʩʯʝʪ ʪʦʛʦ, ʯʪʦ ʠʩʭʦʜʥʘʷ ʩʝʡʩʤʠʯʥʦʩʪʴ ʛ. ʅʫʢʫʩʘ ʩʦʩʪʘʚʠʣʘ 6,85 ʙʘʣʣʘ.  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʛʨʘʥʪʦʚ ALM-202311142839 çʉʦʟʜʘʥʠʝ 

ʩʠʤʫʣʷʮʠʦʥʥʦʡ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ʛʦʨʦʜʘ ʊʘʰʢʝʥʪʘ, ʧʦʟʚʦʣʷʶʱʝʡ ʦʮʝʥʠʪʴ ʫʨʦʚʝʥʴ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡè, AL-5822012294 çʈʘʟʨʘʙʦʪʢʘ 

ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʠʩʢʘ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡè ʠ ɸL-5822012298 çʉʦʟʜʘʪʴ 

ʵʣʝʢʪʨʦʥʥʫʶ ʙʘʟʫ ʧʦ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʛʨʫʥʪʘ ʜʣʷ ʟʘʤʝʥʳ ʚ ʥʦʨʤʘʪʠʚʥʦʤ ʜʦʢʫʤʝʥʪʝ 

ʚ ʪʘʙʣʠʮʝ 1.1. ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʦʡ ʯʘʩʪʠ ʂʄʂ ñʉʪʨʦʠʪʝʣʴʩʪʚʦ ʚ ʩʝʡʩʤʠʯʝʩʢʠʭ ʨʘʡʦʥʘʭòè 
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ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʝʢʪʦʚ ɸʛʝʥʪʩʪʚʘ ʀʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʘ ʪʘʢʞʝ çʀʩʩʣʝʜʦʚʘʥʠʝ ʩʚʦʡʩʪʚ 

ʜʠʩʧʝʨʩʥʳʭ ʛʨʫʥʪʦʚ ʧʨʠ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʷʭ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʠ 

ʨʘʟʨʘʙʦʪʢʘ ʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʠè ï ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʪʝʤʳ ɸʅ ʈʋʟ. 
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Nukus shahri  hududida seysmik jadallikni baholash uchun muhandis-seysmologik  

tadqiqotlar natijalari to'górisida 

V.A. Ismailov, A.S. Xusomiddinov, E.M. Yadigarov, J.Sh. Bozorov, A.F. Mansurov,  

ɸ.B. ɸvazov, B.B. Xayriddinov 

Annotasiya. Nukus shahrida seysmik intensivlikni baholash boᾶyicha kompleks muhandislik-seysmologik 

tadqiqotlar natijalari keltirilgan. Grunt sharoitining seysmik intensivlik parametrlariga ta'siri seysmikqidiruv, 

shuningdek, muhandislik-geologik ma'lumotlar asosida ko'rib chiqildi. Seysmiklikni baholash muammolarini hal 

qilish uchun shahar boᾶylab 83 ta nuqtada seysmikqidiruv ishlari olib borildi. Muhandis seysmologik natijalarni 

umumlashtirish asosida Nukus shahri hududining seysmik intensivlikning ortirmasi va seysmik mikrorayonlashtirish 

xaritalari tuzildi. 

Kalit so'zlar: grunt sharoitlari, dastlabki seysmiklik, seysmik jadallikning ortirmasii, makroseysmik 

shkala, muhandislik-geologik rayonlashtirish. 

 

On the results of engineering-seismological research in the territory of Nukus to assess seismic intensity 

V.A. Ismailov, A.S. Khusomiddinov, E.M. Yadigarov, J.Sh. Bozorov, A.F. Mansurov,  

ɸ.B. ɸvazov, B.B. Xayriddinov 

Abstract. The article presents the results of complex engineering and seismological studies in the territory 

of Nukus to assess seismic intensity. The influence of soil conditions on seismic intensity parameters is considered 

based on seismic exploration and engineering and geological data. To solve the problems of seismicity assessment, 

seismic exploration works were carried out at 83 points throughout the city. Based on the generalization of 

engineering and seismological results, maps of seismic intensity increment and seismic microzoning of the territory 

of Nukus were compiled. 

Key words: ground conditions, initial seismicity, increment of seismic intensity, macroseismic scale, 

engineering-geological zoning. 
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ʋɼʂ 550.343 

 

ʅɸʋʏʅʆ-ʄɽʊʆɼʀʏɽʉʂʀɽ ʇʈʆɹʃɽʄʓ ʀʉʉʃɽɼʆɺɸʅʀʁ  

ʇʆ ʇʈʆɻʅʆɿʀʈʆɺɸʅʀʖ ɿɽʄʃɽʊʈʗʉɽʅʀʁ ɺ ʋɿɹɽʂʀʉʊɸʅɽ 

 

ʂ.ʅ. ɸʙʜʫʣʣʘʙʝʢʦʚ 

 

ʀʥʩʪʠʪʫʪ ʩʝʡʩʤʦʣʦʛʠʠ ʠʤ. ɻ.ɸ.ʄʘʚʣʷʥʦʚʘ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ 

 

 
ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʘʥʘʣʠʟʫ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʚʦʧʨʦʩʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʤʧʣʝʢʩʘ 

ʧʨʝʜʚʝʩʪʥʠʢʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʠ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ. ʇʨʝʜʣʦʞʝʥʳ ʧʫʪʠ ʫʣʫʯʰʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ 

ʢʦʤʧʣʝʢʩʘ ʩʝʡʩʤʦʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ, ʧʨʦʚʦʜʠʤʳʭ ʩ ʮʝʣʴʶ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ, ʚʘʨʠʘʮʠʷ, ʤʘʛʥʝʪʠʟʤ, ʚʝʢʦʚʳʝ ʚʘʨʠʘʮʠʠ, ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʡ 

ʧʦʣʠʛʦʥ. 

 

 

ʐʠʨʦʢʦʤʘʩʰʪʘʙʥʳʝ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʧʨʦʙʣʝʤʝ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʥʘʯʘʪʳ ʧʦʩʣʝ ʨʘʟʨʫʰʠʪʝʣʴʥʦʛʦ ʊʘʰʢʝʥʪʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 26 ʘʧʨʝʣʷ 1966 ʛ. ʠ 

ʩʦʟʜʘʥʠʷ ʀʥʩʪʠʪʫʪʘ ʩʝʡʩʤʦʣʦʛʠʠ. ʀʥʩʪʠʪʫʪ ʙʳʣ ʦʨʛʘʥʠʟʦʚʘʥ ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʂʘʙʠʥʝʪʘ 

ʤʠʥʠʩʪʨʦʚ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʦʪ 31 ʘʚʛʫʩʪʘ 1966 ʛ. ʟʘ ˉ -449 çʆ ʨʘʟʚʠʪʠʠ ʚ ʋʟʙʝʢʠʩʪʘʥʝ 

ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʭ ʠ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡè [1]. ʆʩʥʦʚʥʦʝ ʥʘʫʯʥʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ ʠʥʩʪʠʪʫʪʘ ï çʈʘʟʨʘʙʦʪʢʘ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʦʩʥʦʚ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ 

ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡè. 

ɼʦ ʊʘʰʢʝʥʪʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ 

ʦʨʛʘʥʠʟʘʮʠʶ ʩʝʡʩʤʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʠ ʚʦʧʨʦʩ r ʨʘʟʥʦʤʘʩʰʪʘʙʥʦʛʦ ʩʝʡʩʤʠʯʝʩʢʦʛʦ 

ʨʘʡʦʥʠʨʦʚʘʥʠʷ [2, 3]. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʨʘʟʚʠʪʠʶ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʦʩʥʦʚ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʨʝʩʧʫʙʣʠʢʝ.   

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʚʝʩʪʥʦ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʤʝʪʦʜʦʚ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. 

ʆʥʠ ʛʨʫʧʧʠʨʫʶʪʩʷ ʥʘ: ʛʝʦʬʠʟʠʯʝʩʢʠʝ, ʜʝʬʦʨʤʦʤʝʪʨʠʯʝʩʢʠʝ, ʛʝʦʭʠʤʠʯʝʩʢʠʝ, ʙʠʦʣʦʛʠʯʝʩʢʠʝ, 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ, ʢʦʩʤʠʯʝʩʢʠʝ ʠ ʜʨ. (ʪʘʙʣ. 1). 

 
ʊʘʙʣʠʮʘ 1 

ɺʠʜʳ ʤʝʪʦʜʦʚ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

 

ɻʝʦʬʠʟʠʯʝʩʢʠʝ 
ɼʝʬʦʨʤʦ-

ʤʝʪʨʠʯʝʩʢʠʝ 

ɻʠʜʨʦʛʝʦ-

ʩʝʡʩʤʦʣʦʛʠ-

ʯʝʩʢʠʝ 

ʄʝʪʝʦʨʦ-

ʣʦʛʠʯʝʩʢʠʝ 
ʂʦʩʤʠʯʝʩʢʠʝ ɹʠʦʣʦʛʠʯʝʩʢʠʝ 

ʄʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʠʝ 

(ʩʪʘʮʠʦʥʘʨʥʳʝ, 

ʧʦʚʪʦʨʥʳʝ ʤʘʨʰʨʫʪʥʳʝ, 
ʧʦʚʪʦʨʥʳʝ ʧʣʦʱʘʜʥʳʝ), 

ʵʣʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʝ (ɼʕɿ, 

ʪʝʣʣʫʨʠʯʝʩʢʠʝ ʪʦʢʠ, 

ʠʤʧʫʣʴʩʥʦʝ 
ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ 

ʠʟʣʫʯʝʥʠʝ. ɸʪʤʦʩʬʝʨʥʦʝ 

ʵʣʝʢʪʨʠʯʝʩʪʚʦ) 
ɻʨʘʚʠʤʝʪʨʠʯʝʩʢʠʝ 

ʉʝʡʩʤʠʯʝʩʢʠʝ 

ʈʘʜʠʦʤʝʪʨʠʯʝʩʢʠʝ 

ɻʝʦʜʝʟʠʯʝʩʢʠʝ 

(ʥʘʟʝʤʥʳʝ, 

ʢʦʩʤʠʯʝʩʢʠʝ) 

ʅʘʢʣʦʥʦʤʝʪ-
ʨʠʯʝʩʢʠʝ, 

ʜʝʬʦʨʤʦʤʝʪ-

ʨʠʯʝʩʢʠʝ 

ʀʟʤʝʥʝʥʠʷ 

ʛʘʟʦ-

ʭʠʤʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ ʠ 
ʫʨʦʚʥʷ 

ʧʦʜʟʝʤʥʳʭ 

ʚʦʜ  

ʇʦʷʚʣʝʥʠʝ 

ʩʝʨʝʙʨʠʩʪʳʭ 
ʦʙʣʘʢʦʚ 

ʀʟʤʝʥʝʥʠʷ 

ʩʢʦʨʦʩʪʠ 
ʚʨʘʰʝʥʠʷ 

ɿʝʤʣʠ, 

ʩʦʣʥʝʯʥʳʝ 

ʚʩʧʳʰʢʠ, 
ʧʨʠʚʦʜʷʱʠʝ ʢ 

ʧʦʷʚʣʝʥʠʶ 

ʤʘʛʥʠʪʥʳʭ 

ʙʫʨɹ ʠ ʧʦʪʦʢʘ 
ʢʦʩʤʠʯʝʩʢʠʭ 

ʣʫʯʝʡ 

ʅʝʦʙʳʯʥʦʝ 

ʧʦʚʝʜʝʥʠʝ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ, 
ʨʳʙ, ʟʤʝʡ ʠ 

ʜʨʫʛʠʭ ʚʠʜʦʚ 

ʞʠʚʦʪʥʳʭ 
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ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣ. 1, ʤʝʪʦʜʦʚ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʤʥʦʛʦ. ʀʥʩʪʠʪʫʪ 

ʩʝʡʩʤʦʣʦʛʠʠ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʠ ʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʮʝʥʪʨ ʩʝʡʩʤʦʧʨʦʛʥʦʩʪʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʦ ʯʨʝʟʚʳʯʘʡʥʳʤ ʩʠʪʫʘʮʠʷʤ ʈʋʟ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʘʥʠʤʘʶʪʩʷ ʢʦʤʧʣʝʢʩʦʤ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ, ʛʠʜʨʦʛʝʦʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʭ ʠ ʜʝʬʦʨʤʦʤʝʪʨʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ. 

ʇʨʦʙʣʝʤʦʡ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʤʝʩʪʘ, ʩʠʣʳ ʠ ʚʨʝʤʝʥʠ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠʩʩʣʝʜʦʚʘʪʝʣʠ 

ʟʘʥʠʤʘʶʪʩʷ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʩʪʦʣʝʪʠʡ. ʀʟʚʝʩʪʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʨʝʜʚʝʩʪʥʠʢʠ ʩ ʨʘʟʥʦʡ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʡ, ʤʝʭʘʥʠʯʝʩʢʦʡ ʠ ʜʨʫʛʦʡ ʧʨʠʨʦʜʦʡ (ʩʤ. ʪʘʙʣ. 1). ɺʳʷʚʣʝʥʳ ʜʦʣʛʦʩʨʦʯʥʳʝ, 

ʩʨʝʜʥʝʩʨʦʯʥʳʝ ʠ ʢʨʘʪʢʦʩʨʦʯʥʳʝ ʧʨʝʜʚʝʩʪʥʠʢʠ. ʂʘʞʜʳʡ ʪʠʧ ʧʨʝʜʚʝʩʪʥʠʢʘ ʠʤʝʝʪ ʩʚʦʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ. ʅʘ ʩʧʝʮʠʘʣʴʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʦʣʠʛʦʥʘʭ ʤʥʦʛʠʭ 

ʩʪʨʘʥ ʚʝʜʝʪʩʷ ʤʦʥʠʪʦʨʠʥʛ ʢʦʤʧʣʝʢʩʥʳʭ ʩʝʡʩʤʦʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ. ʀʤʝʶʪʩʷ 

ʝʜʠʥʠʯʥʳʝ ʩʣʫʯʘʠ ʫʜʘʯʥʦʛʦ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʥʝʫʜʘʯʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʤʝʩʪʘ, ʩʠʣʳ ʠ 

ʚʨʝʤʝʥʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ʂʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ʫʜʘʯʥʦʛʦ ʠʣʠ ʥʝʫʜʘʯʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʟʘʚʠʩʠʪ 

ʦʪ ʧʨʘʚʠʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʤʝʪʦʜʠʢʠ ʩʝʡʩʤʦʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ. ʀʜʝʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʥʝʧʨʝʨʳʚʥʦʛʦ 

ʩʝʡʩʤʦʧʨʦʛʥʦʩʪʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʥʘ ʚʩʝʡ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʤʝʪʦʜʦʤ ʧʦʚʪʦʨʥʳʭ 

ʧʣʦʱʘʜʥʳʭ ʩʲʝʤʦʢ. ʆʜʥʘʢʦ ʦʨʛʘʥʠʟʘʮʠʷ ʪʘʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʦʙʭʦʜʠʪʩʷ ʦʯʝʥʴ ʜʦʨʦʛʦ ʠ ʥʝ 

ʨʝʥʪʘʙʝʣʴʥʘ. ʇʦʵʪʦʤʫ ʢʨʘʡʥʝ ʚʘʞʥʘ ʦʨʛʘʥʠʟʘʮʠʷ ʥʘʙʣʶʜʝʥʠʡ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʩʝʡʩʤʦʛʝʥʥʳʭ 

ʟʦʥʘʭ, ʩ ʫʯʝʪʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʝʜʚʝʩʪʥʠʢʦʚ. 

ʂʘʢ ʧʨʠʥʷʪʦ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ, ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʷʚʣʷʶʪʩʷ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʟʝʤʥʦʡ ʢʦʨʝ ʠ ʚʝʨʭʥʝʡ ʤʘʥʪʠʠ. ɺ ʎʝʥʪʨʘʣʴʥʦ-ɸʟʠʘʪʩʢʦʤ ʨʝʛʠʦʥʝ, 

ʩʦʛʣʘʩʥʦ ʛʠʧʦʪʝʟʝ ʣʠʪʦʩʬʝʨʥʳʭ ʧʣʠʪ, ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʚʳʟʳʚʘʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʀʥʜʠʡʩʢʦʡ ʠ ɽʚʨʦʘʟʠʘʪʩʢʦʡ ʧʣʠʪ. ʀʥʜʠʡʩʢʘʷ ʧʣʠʪʘ ʚ ʥʦʚʝʡʰʝʝ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʚʨʝʤʷ ʚ ʪʝʯʝʥʠʝ 

ʧʦʩʣʝʜʥʠʭ 50 ʤʣʥ. ʣʝʪ ʜʚʠʛʘʝʪʩʷ ʚ ʩʝʚʝʨʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʩʦ ʩʢʦʨʦʩʪʴʶ ʦʢʦʣʦ 15-20 ʤʤ ʚ ʛʦʜ. ɺ 

ʥʦʚʝʡʰʝʝ ʚʨʝʤʷ ʀʥʜʠʡʩʢʘʷ ʧʣʠʪʘ ʧʨʦʜʚʠʥʫʣʘʩʴ ʚ ʩʝʚʝʨʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʥʘ  

1300 ʢʤ. ʕʪʦ ʧʨʠʚʝʣʦ ʢ ʩʪʦʣʢʥʦʚʝʥʠʶ ʀʥʜʠʡʩʢʦʡ ʧʣʠʪʳ ʩ ɽʚʨʦʘʟʠʘʪʩʢʦʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʩʞʠʤʘʶʱʠʭʩʷ ʥʘʧʨʷʞʝʥʠʡ ʦʙʨʘʟʦʚʘʣʠʩʴ ʛʦʨʥʳʝ ʩʠʩʪʝʤʳ ɻʠʤʘʣʘʷ, ʇʘʤʠʨʘ ʠ ʊʷʥʴ-ʐʘʥʷ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʘʢʪʠʚʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʧʦʷʩʦʚ ʤʠʨʘ ï 

ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦ-ɸʟʠʘʪʩʢʠʡ ʩʝʡʩʤʠʯʝʩʢʠʡ ʧʦʷʩ ï ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʮʝʥʪʨ ʵʪʦʛʦ ʩʝʡʩʤʦʘʢʪʠʚʥʦʛʦ 

ʨʝʛʠʦʥʘ, ʛʜʝ ʧʨʦʠʩʭʦʜʷʪ ʢʦʨʦʚʳʝ ʠ ʧʦʜʢʦʨʦʚʳʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʩ ʤʘʛʥʠʪʫʜʦʡ ʜʦ ʄ = 8,3. 

 ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʵʪʦʡ ʵʥʝʨʛʠʠ ʨʘʩʭʦʜʫʝʪʩʷ ʥʘ ʤʝʜʣʝʥʥʳʝ ʛʦʨʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ. ɺ 

ʤʝʩʪʘʭ ʩ ʚʳʩʦʢʠʤʠ ʛʨʘʜʠʝʥʪʘʤʠ ʥʦʚʝʡʰʠʭ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʜʚʠʞʝʥʠʡ ʚ ʟʝʤʥʦʡ ʢʦʨʝ ʦʙʨʘʟʫʶʪʩʷ 

ʘʢʪʠʚʥʳʝ ʨʘʟʣʦʤʳ. ʕʪʠ ʧʨʦʪʷʞʝʥʥʳʝ ʟʦʥʳ ʩ ʚʳʩʦʢʠʤʠ ʛʨʘʜʠʝʥʪʘʤʠ ʩʦʚʨʝʤʝʥʥʳʭ ʠ ʥʦʚʝʡʰʠʭ 

ʜʚʠʞʝʥʠʡ ʟʝʤʥʦʡ ʢʦʨʳ, ʘʥʦʤʘʣʠʡ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ, ʤʘʛʥʠʪʥʦʛʦ, ʪʝʧʣʦʚʦʛʦ ʠ ʜʨʫʛʠʭ ʧʦʣʝʡ ʚ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʙʨʘʟʫʶʪ ʩʝʡʩʤʦʛʝʥʥʳʝ ʟʦʥʳ. ʆʯʘʛʠ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʨʠʫʨʦʯʝʥʳ ʚ 

ʦʩʥʦʚʥʦʤ ʢ ʵʪʠʤ ʩʝʡʩʤʦʛʝʥʥʳʤ ʟʦʥʘʤ. ʉʠʣʴʥʳʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʧʦʜʛʦʪʘʚʣʠʚʘʶʪʩʷ ʚ ʪʝʯʝʥʠʝ 

ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʣʝʪ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʯʘʛʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʦ ʤʘʛʥʠʪʫʜʝ ʩʪʨʦʛʦ ʧʦʜʯʠʥʷʶʪʩʷ 

ʠʝʨʘʨʭʠʯʝʩʢʠʤ ʨʘʥʛʘʤ ʛʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ [4-7]. ʏʝʤ ʚʳʰʝ (ʙʦʣʴʰʝ) ʨʘʥʛ 

ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ, ʪʝʤ ʩ ʙʦʣʴʰʝʡ ʤʘʛʥʠʪʫʜʦʡ ʧʨʦʠʩʭʦʜʷʪ ʟʝʤʣʝʪʨʷʩʝʥʠʷ. 

ɿʝʤʣʝʪʨʷʩʝʥʠʷ ʛʦʪʦʚʷʪʩʷ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʯʝʤ ʙʦʣʴʰʝ ʤʘʛʥʠʪʫʜʘ ʛʦʪʦʚʷʱʝʛʦʩʷ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʪʝʤ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ ʦʥʠ ʛʦʪʦʚʷʪʩʷ. 

 ʇʨʦʛʥʦʟ ʤʝʩʪʘ, ʩʠʣʳ ʠ ʚʨʝʤʝʥʠ ʛʦʪʦʚʷʱʝʛʦʩʷ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʤʦʥʠʪʦʨʠʥʛʘ ʢʦʤʧʣʝʢʩʥʳʭ ʩʝʡʩʤʦʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ. ʇʦ ʛʝʥʝʟʠʩʫ ʧʨʝʜʚʝʩʪʥʠʢʠ 

ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ çʧʨʷʤʳʝè ʠ çʧʨʝʦʙʨʘʟʦʚʘʥʥʳʝè. 

ʂ ʧʨʷʤʳʤ ʦʪʥʦʩʷʪʩʷ ʤʝʪʦʜʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʨʝʛʠʩʪʨʘʮʠʠ (ʦʧʨʝʜʝʣʝʥʠʠ) ʤʝʩʪ ʥʘʢʦʧʣʝʥʠʷ 

ʫʧʨʫʛʠʭ ʥʘʧʨʷʞʝʥʠʡ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤ, ʩ ʧʦʤʦʱʴʶ ʨʝʛʠʩʪʨʘʮʠʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʟʝʤʥʦʡ ʢʦʨʳ ʧʫʪʝʤ ʥʘʟʝʤʥʳʭ ʠʣʠ ʢʦʩʤʠʯʝʩʢʠʭ ʩʲʝʤʦʢ ʩʦʚʨʝʤʝʥʥʳʭ 

ʜʚʠʞʝʥʠʡ ʟʝʤʥʦʡ ʢʦʨʳ, ʨʝʛʠʩʪʨʘʮʠʶ ʥʘʢʣʦʥʦʚ ʟʝʤʥʦʡ ʢʦʨʳ ʩ ʧʦʤʦʱʴʶ ʥʘʢʣʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʠ 

ʜʨʫʛʠʭ ʥʘʙʣʶʜʝʥʠʡ. ɺ ʪʘʙʣ. 2 ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʨʝʜʥʝʩʨʦʯʥʳʭ ʧʨʝʜʚʝʩʪʥʠʢʦʚ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʷʤʳʤʠ ʤʝʪʦʜʘʤʠ [8]. 
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ʊʘʙʣʠʮʘ 2  

 
ʍʘʨʘʢʪʝʨʥʳʝ ʚʨʝʤʝʥʘ ʩʨʝʜʥʝʩʨʦʯʥʳʭ ʧʨʝʜʚʝʩʪʥʠʢʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʤʘʛʥʠʪʫʜ ʚ ʩʫʪʢʘʭ, 

ʧʦʣʫʯʝʥʥʳʝ ʨʘʟʥʳʤʠ ʘʚʪʦʨʘʤʠ [8] 

 

 Lgt = aʄ + b ʄ = 4 ʄ = 5 ʄ = 6 ʄ = 7 ʄ = 8 

1 0.79 ʄ - 1.88, Tsubokawa, 1969 19,0 117,5 724,4 4466,8 27542,2 

2 0.80 ʄ - 1.92, Whitcomb et al., 1973 19,05 120,23 758,57 4786,3 30199,5 

3 0.685 ʄ 1.57, Scholz.et al., 1973 14,79 71,61 346,7 1678,8 8128,3 

4 0.76 ʄ - 1.83, ʈʠʢʠʪʘʢʝ, 1979 16,2 93,3 537 3090 17782 

5 0.6 ʄ - 1.01, Rikitake, 1979 24.5 97,7 389 1548 6166 

6 0.73 ʄ - 1.53, ʉʘʜʦʚʩʢʠʡ ʠ ʜʨ., 1979 24.5 132 708 3802 20417 

7 0.52 ʄ + 0.14, Talwani P., 1979 165 549 1819 6025 19952 

8 0.27 ʄ + 0.84, ʄʫʤʠʥʦʚ, 1990 83 154 288 537 1000 

9 0.46 ʄ + 0.08, ɸʙʜʫʣʣʘʙʝʢʦʚ, 1989 83 240 692 1995 5754 

10 0.26 ʄ + 0.63, ʗʢʦʚʣʝʚʘ ʠ ʜʨ., 1994 46,7 85 155 281 512 

11 0.3 ʄ + 0.85, ɸʙʜʫʣʣʘʙʝʢʦʚ, 2008 2,1 224 446 891 1778 

ʉʨʝʜʥʝʝ 0.593 ʄ-0.751  

ʚ ʩʫʪʢʘʭ 

ʚ ʤʝʩʷʮʘʭ 
ʚ ʛʦʜʘʭ 

 

45,27 

1,49 

 

171,27 

5,6 

 

623,9 

20,5 
1,7 

 

2645,5 

87 
7,25 

 

11202 

368,5 
30,7 

 

 

 

 ɺʪʦʨʘʷ ʛʨʫʧʧʘ ʧʨʝʜʚʝʩʪʥʠʢʦʚ ʚʦʟʥʠʢʘʝʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʟʤʝʥʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʩʨʝʜʳ 

ʟʘ ʩʯʝʪ ʩʞʠʤʘʶʱʠʭ ʥʘʧʨʷʞʝʥʠʡ ʚ ʟʝʤʥʦʡ ʢʦʨʝ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʠʟʤʝʥʝʥʠʷ ʤʘʛʥʠʪʥʳʭ, 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ, ʫʧʨʫʛʠʭ ʠ ʜʨʫʛʠʭ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʩʨʝʜʳ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʥʠ ʧʨʠʚʦʜʷʪ ʢ 

ʠʟʤʝʥʝʥʠʶ ʵʣʝʢʪʨʠʯʝʩʢʠʭ, ʤʘʛʥʠʪʥʳʭ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ. 

ʅʘʢʦʧʣʝʥʠʝ ʫʧʨʫʛʠʭ ʥʘʧʨʷʞʝʥʠʡ ʚ ʟʝʤʥʦʡ ʢʦʨʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʪʘʢʞʝ ʧʦʷʚʣʝʥʠʶ ʠʤʧʫʣʴʩʥʳʭ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠʟʣʫʯʝʥʠʡ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ï ʦʪ ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ ʜʦ ʩʨʝʜʥʝʯʘʩʪʦʪʥʳʭ ʠ 

ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ [9, 10]. 

 ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʤʦʥʠʪʦʨʠʥʛʘ ʚʘʨʠʘʮʠʡ 

ʢʦʤʧʣʝʢʩʘ ʧʨʝʜʚʝʩʪʥʠʢʦʚ. ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʥʘʡʜʝʥʳ ʵʤʧʠʨʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ 

ʚʨʝʤʝʥʝʤ ʩʨʝʜʥʝʩʨʦʯʥʳʭ ʠ ʜʦʣʛʦʩʨʦʯʥʳʭ ʧʨʝʜʚʝʩʪʥʠʢʦʚ ʠ ʤʘʛʥʠʪʫʜʦʡ ʟʝʤʣʝʪʨʷʩʝʥʠʡ [8]. 

ʅʘʡʜʝʥʳ ʪʘʢʞʝ ʵʤʧʠʨʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʨʘʩʩʪʦʷʥʠʝʤ ʠ ʤʘʛʥʠʪʫʜʦʡ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. 

ʋʩʪʘʥʦʚʣʝʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʯʝʤ ʩʠʣʴʥʝʝ ʧʦʜʛʦʪʘʚʣʠʚʘʶʱʝʝʩʷ ʟʝʤʣʝʪʨʷʩʝʥʠʝ, 

ʪʝʤ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ ʦʥʠ ʛʦʪʦʚʷʪʩʷ ʠ ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʧʨʝʜʚʝʩʪʥʠʢʠ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʤʧʠʨʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʙʳʣʠ ʥʘʡʜʝʥʳ ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʥʝ ʪʦʣʴʢʦ ʚ ʋʟʙʝʢʠʩʪʘʥʝ, ʥʦ ʠ ʚ ʨʷʜʝ ʜʨʫʛʠʭ ʩʪʨʘʥ [8]. 

 ʋʩʪʘʥʦʚʣʝʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʄʝʞʜʫʚʝʜʦʤʩʪʚʝʥʥʦʡ ʢʦʤʠʩʩʠʠ 

ʤʝʞʜʫ ɸʢʘʜʝʤʠʝʡ ʥʘʫʢ ʠ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʧʦ ʯʨʝʟʚʳʯʘʡʥʳʤ ʩʠʪʫʘʮʠʷʤ. ʅʘʯʠʥʘʷ ʩ 15 ʠʶʣʷ 2020 ʛ. 

ʥʘ ʦʩʥʦʚʘʥʠʠ ʤʝʞʜʫʚʝʜʦʤʩʪʚʝʥʥʦʛʦ ʩʦʛʣʘʰʝʥʠʷ ʤʝʞʜʫ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʧʦ ʯʨʝʟʚʳʯʘʡʥʳʤ 

ʩʠʪʫʘʮʠʷʤ (ˉ 23) ʠ ɸʢʘʜʝʤʠʝʡ ʥʘʫʢ (ˉ 4/2) ʚ ʦʙʣʘʩʪʠ ʩʝʡʩʤʦʣʦʛʠʠ ʠ ʩʝʡʩʤʦʧʨʦʛʥʦʩʪʠʯʝʩʢʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ, ʘ ʪʘʢʞʝ ʜʣʷ ʟʘʱʠʪʳ ʥʘʩʝʣʝʥʠʷ ʦʪ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʄʝʞʜʫʚʝʜʦʤʩʪʚʝʥʥʘʷ 

ʢʦʤʠʩʩʠʷ ʝʞʝʥʝʜʝʣʴʥʦ, ʝʞʝʤʝʩʷʯʥʦ, ʝʞʝʢʚʘʨʪʘʣʴʥʦ ʠ ʝʞʝʛʦʜʥʦ ʚʳʜʘʸʪ ʚ ʄʏʉ, ɸʅ ʠ ʚ 

ʩʧʝʮʠʘʣʴʥʳʝ ʦʨʛʘʥʳ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʦʠʟʦʰʝʜʰʠʭ ʠ ʦʞʠʜʘʝʤʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʷʭ ʚ 

ʋʟʙʝʢʠʩʪʘʥʝ. 

ɿʘ ʘʥʦʤʘʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʧʨʠʥʠʤʘʝʪʩʷ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ, ʢʦʛʜʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʘʥʦʤʘʣʴʥʦʛʦ 

ʠʟʤʝʥʝʥʠʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʦʣʷ ʚ 3 ʠ ʙʦʣʝʝ ʨʘʟʘ ʧʨʝʚʳʰʘʝʪ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʫʶ ʦʰʠʙʢʫ ʠʭ 

ʚʳʜʝʣʝʥʠʷ. ɿʘ ʢʦʥʝʮ ʘʥʦʤʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʧʨʠʥʠʤʘʝʪʩʷ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʧʦʩʣʝʜʥʠʭ ʠʟʤʝʨʝʥʠʡ 

ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʦʣʷ, ʩʦʚʧʘʜʘʶʱʝʛʦ ʩ ʤʦʤʝʥʪʦʤ ʧʨʦʠʟʦʰʝʜʰʝʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ. ɼʣʷ ʫʜʦʙʩʪʚʘ 

ʧʦʣʴʟʦʚʘʥʠʷ ʚ ʪʘʙʣ. 3 ʧʨʠʚʝʜʝʥʳ ʚʝʣʠʯʠʥʳ ʚʨʝʤʝʥ ʧʨʝʜʚʝʩʪʥʠʢʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʜʝʩʷʪʳʤ 

ʜʦʣʷʤ ʤʘʛʥʠʪʫʜ. 
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ʈʘʩʩʪʦʷʥʠʷ ʧʨʦʷʚʣʝʥʠʷ ʩʨʝʜʥʝʩʨʦʯʥʳʭ ʧʨʝʜʚʝʩʪʥʠʢʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ (ʢʤ) ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʤʘʛʥʠʪʫʜ [8] 

 

 ʄ = 4,0-4,9 ʄ = 5,0-5,9 ʄ = 6,0-6,9 ʄ = 7,0-7,9 ʄ = 8,0 

ʉʨʝʜʥʝʝ 4,0 ï 45,3 5,0 ï 171 6,0 ï 624 7,0 ï 2645 11200 

 4,1 ï 52,3 5,1 ï 188 6,1 ï 700 7,1 ï 2950  

 4,2 ï 58 5,2 ï 205 6,2 ï 800 7,2 ï 3400  

 4,3 ï 66,5 5,3 ï 230 6,3 ï 920 7,3 ï 3900  

 4,4 ï 74 5,4 ï 280 6,4 ï 1150 7,4 ï 4500  

 4,5 ï 85,5 5,5 ï 325 6,5 ï 1270 7,5 ï 5100  

 4,6 ï 97 5,6 ï 350 6,6 ï 1480 7,6 ï 5800  

 4,7 ï 115 5,7 ï 400 6,7 ï 1600 7,7 ï 6600  

 4,8 ï 121 5,8 ï 450 6,8 ï 1900 7,8 ï 7800  

 4,9 ï 140 5,9 ï 550 6,9 ï 2150 7,9 ï 9000  

 

 ɼʣʷ ʥʘʜʝʞʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʦʨʛʘʥʠʟʦʚʘʪʴ 

ʦʧʪʠʤʘʣʴʥʫʶ ʩʝʪʴ ʩʝʡʩʤʦʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ. ʊʦʯʥʳʡ ʧʨʦʛʥʦʟ ʤʝʩʪʘ, ʩʠʣʳ ʠ ʚʨʝʤʝʥʠ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʤʠʥʠʤʫʤ ʪʨʝʭ ʤʝʪʦʜʦʚ. ʉ ʧʦʤʦʱʴʶ ʦʜʥʦʛʦ ʠʣʠ ʜʚʫʭ 

ʤʝʪʦʜʦʚ ʪʨʫʜʥʦ ʦʜʥʦʟʥʘʯʥʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪ rʤʦʥʠʪʦʨʠʥʛʘ ʩʝʡʩʤʦʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ 

ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʧʦʣʠʛʦʥʘʭ. ʂʘʞʜʳʡ ʤʝʪʦʜ ʪʨʝʙʫʝʪ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʚ ʧʨʠʥʷʪʠʠ 

ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʨʝʰʝʥʠʷ.  

ʊʘʢ, ʧʨʦʛʥʦʟʥʳʝ ʟʘʢʣʶʯʝʥʠʷ ʚʳʜʘʶʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʩ ʧʦʤʦʱʴʶ ʜʚʫʭ ʤʝʪʦʜʦʚ ï 

ʤʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʦʛʦ ʠ ʛʠʜʨʦʛʝʦʩʝʡʩʤʦʣʦʛʠʯʝʩʢʦʛʦ. 

ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʥʝ ʦʨʛʘʥʠʟʦʚʘʥʘ ʥʦʨʤʘʣʴʥʘʷ ʨʘʙʦʪʘ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ. 

ʈʘʥʴʰʝ ʥʘʟʝʤʥʳʝ ʠʟʤʝʨʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʜʚʠʞʝʥʠʡ ʟʝʤʥʦʡ ʢʦʨʳ ʚʳʧʦʣʥʷʣʠʩʴ ʤʝʪʦʜʦʤ 

ʧʦʚʪʦʨʥʦʛʦ ʥʠʚʝʣʠʨʦʚʘʥʠʷ ʠ ʧʨʦʚʦʜʠʣʠʩʴ ʩʠʣʘʤʠ ʇʨʝʜʧʨʠʷʪʠʷ ˉ 12. ʇʦʩʣʝ ʧʝʨʝʭʦʜʘ ʥʘ 

ʢʦʩʤʦʛʝʦʜʝʟʠʯʝʩʢʠʝ ʨʘʙʦʪʳ ʩ ʧʦʤʦʱʴʶ ʧʦʚʪʦʨʥʳʭ GPS ʩʲʝʤʦʢ ʥʦʨʤʘʣʴʥʳʡ ʤʦʥʠʪʦʨʠʥʛ 

ʢʦʩʤʦʛʝʦʜʝʟʠʯʝʩʢʠʭ ʨʘʙʦʪ ʥʝ ʥʘʣʘʞʝʥ. 

ʆʙʟʦʨ ʠ ʘʥʘʣʠʟ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʨʘʙʦʪ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʠ ʨʷʜʝ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ 

ʩ ʮʝʣʴʶ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʤʝʪʦʜʦʤ ʧʦʚʪʦʨʥʦʛʦ ʥʠʚʝʣʠʨʦʚʘʥʠʷ, 

ʧʦʢʘʟʳʚʘʶʪ ʠʭ ʠʩʢʣʶʯʠʪʝʣʴʥʫʶ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ [11]. 

ʅʘ ʧʦʣʠʛʦʥʘʭ ʋʟʙʝʢʠʩʪʘʥʘ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʘ ʦʨʛʘʥʠʟʘʮʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘ 

ʛʝʦʬʠʟʠʯʝʩʢʠʤʠ, ʛʠʜʨʦʛʝʦʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʛʝʦʜʝʟʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ. ʆʩʪʘʥʦʚʠʤʩʷ ʙʦʣʝʝ 

ʧʦʜʨʦʙʥʦ ʥʘ ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʤʧʣʝʢʩʥʳʭ ʨʘʙʦʪ ʩ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʥʦʤʘʣʴʥʳʭ ʚʘʨʠʘʮʠʡ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʟʝʤʣʠ, ʩʦʚʨʝʤʝʥʥʳʭ ʜʚʠʞʝʥʠʡ ʟʝʤʥʦʡ ʢʦʨʳ, ʩʚʷʟʘʥʥʳʭ ʩ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤʠ. 

 ʅʠʞʝ ʧʨʠʚʝʜʝʤ ʥʝʢʦʪʦʨʳʝ ʫʥʠʢʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʥʠʪʦʨʠʥʛʘ ʚʳʰʝʥʘʟʚʘʥʥʳʭ 

ʧʨʝʜʚʝʩʪʥʠʢʦʚ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʦʣʠʛʦʥʘʭ ʋʟʙʝʢʠʩʪʘʥʘ ʠ ʜʨʫʛʠʭ ʩʪʨʘʥ. ɺ ʩʪʘʪʴʷʭ 

[12-14] ʧʨʠʚʦʜʠʣʠʩʴ ʧʨʠʤʝʨʳ ʚʳʜʝʣʝʥʠʷ ʘʥʦʤʘʣʴʥʳʭ ʚʘʨʠʘʮʠʡ ʩʦʚʨʝʤʝʥʥʳʭ ʜʚʠʞʝʥʠʡ ʟʝʤʥʦʡ 

ʢʦʨʳ, ʩʚʷʟʘʥʥʳʭ ʩ ʅʠʠʛʘʪʩʢʠʤ ʟʝʤʣʝʪʨʷʩʝʥʠʝʤ 1964 ʛ. ʩ ʤʘʛʥʠʪʫʜʦʡ ʄ = 7,5, ʧʨʦʠʩʰʝʜʰʝʛʦ ʚ 

ʗʧʦʥʠʠ (ʨʠʩ. 1) ʠ ʘʥʦʤʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʘ ʧʫʥʢʪʘʭ ɿʘʧʘʜʥʦʛʦ ʤʘʨʰʨʫʪʘ 

ʊʘʰʢʝʥʪʩʢʦʛʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʣʠʛʦʥʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ ɸʙʘʡʙʘʟʘʨʩʢʠʤ ʟʝʤʣʝʪʨʷʩʝʥʠʝʤ 9 

ʬʝʚʨʘʣʷ 1971 ʛ. ʩ ʤʘʛʥʠʪʫʜʦʡ ʄ = 4,2 (ʨʠʩ. 2). ɿʜʝʩʴ ʭʘʨʘʢʪʝʨʥʦ ʪʦ, ʯʪʦ ʘʥʦʤʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʩʦʚʨʝʤʝʥʥʳʭ ʜʚʠʞʝʥʠʡ ʟʝʤʥʦʡ ʢʦʨʳ ʚ ʗʧʦʥʠʠ ʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʧʦʣʫʯʝʥʳ ʥʘ 10 ʠ 

ʙʦʣʝʝ ʧʫʥʢʪʘʭ ʤʘʨʰʨʫʪʘ, ʧʨʦʭʦʜʷʱʠʭ ʚʜʦʣʴ ʩʝʡʩʤʦʛʝʥʥʳʭ ʟʦʥ. 
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ʈʠʩ. 1. ɺʨʝʤʝʥʥʳʝ ʚʘʨʠʘʮʠʠ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʩʤʝʱʝʥʠʷ ʥʠʚʝʣʠʨʥʳʭ ʨʝʧʝʨʦʚ ʚʜʦʣʴ ʧʦʙʝʨʝʞʴʷ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ  

ʜʦ ʠ ʧʦʩʣʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʅʠʠʛʘʪʘ 1964 ʛ. (ʄ = 7,5) [12-14]. 
Fig. 1. Temporal variations of vertical displacement of leveling points along the coast of the Sea of Japan  

before and after the Niigata earthquake of 1964. (ʄ = 7,5) [12-14]. 

 

 
ʈʠʩ. 2. ɸʥʦʤʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚʦ ʚʨʝʤʝʥʠ ʚ ʦʪʜʝʣʴʥʳʭ ʧʫʥʢʪʘʭ ɿʘʧʘʜʥʦʛʦ ʤʘʨʰʨʫʪʘ,  

ʩʚʷʟʘʥʥʳʝ ʩ ɸʙʘʡʙʘʟʘʨʩʢʠʤ ʟʝʤʣʝʪʨʷʩʝʥʠʝʤ 9 ʬʝʚʨʘʣʷ 1971 ʛ. (ʊ ʜʦʣʛʦʩʨʦʯʥʦʝ = 2,6 ʛʦʜʘ). 
Fig. 2. Anomalous changes of the magnetic field in time at some points of the Western Route,  

related to the Abaybazar earthquake on February 9, 1971 (T long-term = 2.6 years). 
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ʈʘʩʩʤʦʪʨʠʤ ʨʝʟʫʣʴʪʘʪʳ ʘʥʦʤʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʩʦʚʨʝʤʝʥʥʳʭ ʜʚʠʞʝʥʠʡ ʟʝʤʥʦʡ ʢʦʨʳ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʨʷʜʦʤ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʧʫʥʢʪʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʢʨʝʩʪ 

ʧʨʦʩʪʠʨʘʥʠ ̫ʘʢʪʠʚʥʳʭ ʨʘʟʣʦʤʦʚ (ʨʠʩ. 3) [11]. 

 ʇʨʠʚʝʜʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ ʚʘʞʥʦʩʪʴ ʫʯʝʪʘ ʤʝʪʦʜʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʧʨʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʤʦʥʠʪʦʨʠʥʛʘ ʢʦʤʧʣʝʢʩʘ ʩʝʡʩʤʦʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ. ʆʩʥʦʚʥʳʝ ʠʟ ʥʠʭ: 

Å ɺʳʙʦʨ ʤʘʨʰʨʫʪʦʚ ʧʦʚʪʦʨʥʳʭ ʠʟʤʝʨʝʥʠʡ. ʆʥʠ ʜʦʣʞʥʳ ʧʨʦʭʦʜʠʪ ʚʜʦʣʴ ʠ ʚʢʨʝʩʪ 

ʧʨʦʩʪʠʨʘʥʠ ̫ʩʝʡʩʤʦʛʝʥʥʳʭ ʟʦʥ. 

 

 
 

ʈʠʩ. 3. ʈʝʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʤʝʱʝʥʠʡ ʧʫʥʢʪʦʚ ʪʨʠʘʥʛʫʣʷʮʠʠ ʚ ʟʦʥʘʭ ʩʝʡʩʤʦʛʝʥʥʳʭ ʨʘʟʣʦʤʦʚ  
ʧʨʠ ʩʠʣʴʥʳʭ ʢʦʨʦʚʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʷʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʜʘʣʝʥʠʷ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʧʫʥʢʪʦʚ ʦʪ ʨʘʟʣʦʤʦʚ [11]. 

Fig. 3. Real distribution of displacements of triangulation points in zones of seismogenic faults  
in strong crustal earthquakes depending on the distance of geodetic points from faults [11]. 
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ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʧʨʠʤʝʨʦʚ ʚʠʜʥʦ ʧʨʝʠʤʫʱʝʩʪʚʦ ʟʘʢʣʘʜʢʠ ʤʘʨʰʨʫʪʦʚ ʚʜʦʣʴ ʩʝʡʩʤʦʛʝʥʥʳʭ 

ʟʦʥ. ʇʨʠ ʟʘʢʣʘʜʢʝ ʚʜʦʣʴ ʩʝʡʩʤʦʛʝʥʥʳʭ ʟʦʥ ʚʝʨʦʷʪʥʦʩʪʴ ʦʙʥʘʨʫʞʝʥʠʷ ʘʥʦʤʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤʠ, ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ, ʯʝʤ ʚʢʨʝʩʪ (ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ) ʧʨʦʩʪʠʨʘʥʠ ̫

ʩʝʡʩʤʦʛʝʥʥʳʭ ʟʦʥ. ʕʪʦ ʥʘʛʣʷʜʥʦ ʚʠʜʥʦ ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʧʨʠʤʝʨʦʚ. ʇʨʠ ʟʘʢʣʘʜʢʝ ʚʜʦʣʴ 

ʩʝʡʩʤʦʛʝʥʥʳʭ ʟʦʥ ʧʨʝʜʚʝʩʪʥʠʢʠ ʦʙʥʘʨʫʞʝʥʳ ʥʘ ʜʝʩʷʪʠ ʠ ʙʦʣʝʝ ʧʫʥʢʪʘʭ (ʩʤ. ʨʠʩ. 1, 2). ʅʘ ʨʠʩ. 3 

ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʦʤʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʩʦʚʨʝʤʝʥʥʳʭ ʜʚʠʞʝʥʠʡ ʥʘ ʧʫʥʢʪʘʭ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʢʨʝʩʪ ʧʨʦʩʪʠʨʘʥʠ ̫ ʩʝʡʩʤʦʛʝʥʥʳʭ ʟʦʥ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʨʷʜʦʤ ʩʠʣʴʥʳʭ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ [11]. ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ, ʤʘʢʩʠʤʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʠʫʨʦʯʝʥʳ ʢ ʨʘʟʣʦʤʥʳʤ 

ʟʦʥʘʤ. ɸʥʦʤʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʙʳʩʪʨʦ ʟʘʪʫʭʘʶʪ ʚʩʝʛʦ ʥʘ 20-30 ʢʤ ʦʪ ʨʘʟʣʦʤʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ 

ʘʥʦʤʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚʜʦʣʴ ʧʨʦʩʪʠʨʘʥʠʷ ʨʘʟʣʦʤʦʚ ʧʨʦʪʷʛʠʚʘʶʪʩʷ ʥʘ 50-60 ʢʤ ʠ ʙʦʣʝʝ. 

ɸʥʘʣʦʛʠʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ʧʦʣʫʯʝʥ ʠ ʧʦ ʜʘʥʥʳʤ ʧʦʚʪʦʨʥʳʭ ʤʘʨʰʨʫʪʥʳʭ ʩʲʝʤʦʢ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʧʦ 

ʉʝʢʫʱʝʤʫ ʤʘʨʰʨʫʪʫ, ʧʨʦʭʦʜʷʱʝʤʫ ʚʢʨʝʩʪ ʧʨʦʩʪʠʨʘʥʠ ̫ʂʘʨʞʘʥʪʘʫʩʢʦʛʦ ʨʘʟʣʦʤʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦï

ʶʛʦ-ʚʦʩʪʦʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ (ʨʠʩ. 4). ɸʥʦʤʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʙʳʩʪʨʦ ʟʘʪʫʭʘʶʪ 

ʚʩʝʛʦ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 15-20 ʢʤ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʤʝʪʦʜʦʤ ʚʢʨʝʩʪ 

ʧʨʦʩʪʠʨʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʬʠʣʝʡ. ʕʪʦ ʧʨʠʚʝʜʝʪ ʢ 

ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʬʠʥʘʥʩʦʚʳʭ ʨʘʩʭʦʜʦʚ. 

 

 
 

ʈʠʩ. 4. ʀʟʤʝʥʝʥʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʧʦ ʧʨʦʬʠʣʶ ɼʘʨʚʘʟʘ-ɻʠʰʪʢʫʧʨʠʢ-ʏʠʨʯʠʢ-ʏʘʨʚʘʢ,  
ʚ ʧʝʨʠʦʜ ʊʘʚʘʢʩʘʡʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 6.12.1977 ʛ. (ʘ ï 1973-1975 ʛʛ., ʙ ï 1975-1977 ʛʛ.). 
Fig. 4. Changes of magnetic field along the Darvaza-Gishtkuprik-Chirchik-Charvak profile,  

during Tavaksay earthquake 6.12.1977 (a - 1973-1975, b - 1975-1977). 
 

 ɽʱʝ ʦʜʠʥ ʚʘʞʥʳʡ ʵʣʝʤʝʥʪ ï ʦʨʛʘʥʠʟʘʮʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʩʝʡʩʤʦʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ 

ʥʘʙʣʶʜʝʥʠʡ ʩʪʘʮʠʦʥʘʨʥʳʤʠ ʠ ʧʦʚʪʦʨʥʳʤʠ ʤʘʨʰʨʫʪʥʳʤʠ ʠʣʠ ʧʣʦʱʘʜʥʳʤʠ ʩʲʝʤʢʘʤʠ. ʇʨʠ 

ʩʪʘʮʠʦʥʘʨʥʳʭ ʥʘʙʣʶʜʝʥʠʷʭ ʦʙʲʝʤ ʬʘʢʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚʦ ʚʨʝʤʝʥʠ ʩʫʱʝʩʪʚʝʥʥʦ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʦʜʥʘʢʦ ʩ ʨʘʩʩʪʦʷʥʠʝʤ ʨʝʟʢʦ ʩʦʢʨʘʱʘʝʪʩʷ. ʇʦʵʪʦʤʫ ʤʦʥʠʪʦʨʠʥʛ ʢʦʤʧʣʝʢʩʥʳʭ 

ʩʝʡʩʤʦʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʥʫʞʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʩ ʫʯʝʪʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ 

ʨʘʟʤʝʨʦʚ ʧʨʝʜʚʝʩʪʥʠʢʦʚ. ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʤʦʥʠʪʦʨʠʥʛ ʢʦʤʧʣʝʢʩʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʥʫʞʥʦ 

ʦʨʛʘʥʠʟʦʚʘʪʴ ʚ ʩʦʯʝʪʘʥʠʠ ʩʪʘʮʠʦʥʘʨʥʳʭ ʠ ʧʦʚʪʦʨʥʳʭ ʤʘʨʰʨʫʪʥʳʭ ʩʲʝʤʦʢ. ʇʨʠ ʵʪʦʤ 

ʩʪʘʮʠʦʥʘʨʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʚ ʢʦʤʧʣʝʢʩʝ ʩ 

ʛʠʜʨʦʛʝʦʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʤʠ, ʵʣʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʤʠ (ɼʕɿ, ʕʄʀ ʠ ʜʨ.), ʤʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʠʤʠ, 

ʥʘʢʣʦʥʦʤʝʪʨʠʯʝʩʢʠʤʠ ʠ ʜʨʫʛʠʤʠ ʩʧʦʩʦʙʘʤʠ. ʇʦʚʪʦʨʥʳʝ ʤʘʨʰʨʫʪʥʳʝ ʠʣʠ ʧʣʦʱʘʜʥʳʝ ʩʲʝʤʢʠ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʚʦʜʠʪʴ ʤʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʠʤʠ, ʛʝʦʜʝʟʠʯʝʩʢʠʤʠ ʠ ʜʨʫʛʠʤʠ ʤʝʪʦʜʘʤʠ. 
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ɼʦ 1985-1990 ʛʛ. ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʧʨʦʙʣʝʤʝ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʀʥʩʪʠʪʫʪʝ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʤʠʨʦʚʦʤ ʫʨʦʚʥʝ. ʅʘʡʜʝʥʳ ʠ ʠʩʩʣʝʜʦʚʘʥʳ 

ʢʦʤʧʣʝʢʩʥʳʝ ʜʝʬʦʨʤʦʤʝʪʨʠʯʝʩʢʠʝ, ʛʝʦʬʠʟʠʯʝʩʢʠʝ, ʛʠʜʨʦʛʝʦʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʜʚʝʩʪʥʠʢʠ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ʋʩʪʘʥʦʚʣʝʥʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʭ ʧʨʦʷʚʣʝʥʠʷ ʚʦ ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʅʘ 

ʫʨʦʚʥʝ ʥʘʫʯʥʳʭ ʦʪʢʨʳʪʠʡ ʠʩʩʣʝʜʦʚʘʥʳ ʠʤʧʫʣʴʩʥʳʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʠʟʣʫʯʝʥʠʷ ʟʝʤʥʦʡ ʢʦʨʳ  

[9-10], ʠʟʤʝʥʝʥʠʷ ʛʘʟʦ-ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʜʟʝʤʥʳʭ ʚʦʜ [15] ʠ ʪ. ʜ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʦʙʦʙʱʝʥʠʷ 

ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʤʧʣʝʢʩʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʠ ʨʷʜʝ ʜʨʫʛʠʭ ʩʪʨʘʥ ʨʘʟʨʘʙʦʪʘʥʘ 

ʛʝʦʬʠʟʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʨʦʮʝʩʩʦʚ ʧʦʜʛʦʪʦʚʢʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ [16]. 

 

 

ʃʀʊɽʈɸʊʋʈɸ 

 
1. ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʂʘʙʠʥʝʪʘ ʤʠʥʠʩʪʨʦʚ ʈʝʩʧʫʙʣʠʢʠ 
ʋʟʙʝʢʠʩʪʘʥ ʦʪ 31 ʘʚʛʫʩʪʘ 1966 ʛʦʜʘ ʟʘ ˉ 449  
çʆ ʨʘʟʚʠʪʠʠ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʭ ʠ 
ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡè. 

2. ʊʘʰʢʝʥʪʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ 26 ʘʧʨʝʣʷ 1966 ʛʦʜʘ. 
- ʊ.: ʌʘʥ, 1971. - 672 ʩ. 

3. ʄʘʚʣʷʥʦʚ ɻ.ɸ., ʀʙʨʘʛʠʤʦʚ ʈ.ʅ., ɸʙʜʫʣʣʘʙʝ- 
ʢʦʚ ʂ.ʅ. ʠ ʜʨ. ɻʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ 
ʩʝʡʩʤʠʯʥʦʩʪʠ // ʉʝʡʩʤʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ 
ʪʝʨʨʠʪʦʨʠʠ ʉʉʉʈ. - ʄ.: ʅʘʫʢʘ, 1980. - ʉ. 169-174. 

4. ɸʙʜʫʣʣʘʙʝʢʦʚ ʂ.ʅ. ɻʣʦʙʘʣʴʥʳʝ, ʨʝʛʠʦʥʘʣʴʥʳʝ ʠ 
ʣʦʢʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʷʚʣʝʥʠʷ ʩʝʡʩʤʠʯʝʩʢʦʡ 
ʘʢʪʠʚʠʟʘʮʠʠ ʚ ʋʟʙʝʢʠʩʪʘʥʝ // ʇʨʦʙʣʝʤʳ ʩʝʡʩʤʦʣʦ-
ʛʠʠ. - ʊ.: ʀʉ ɸʅ ʈʋʟ, 2006. - ̄  3. - ʉ. 5-11. 

5. ɸʙʜʫʣʣʘʙʝʢʦʚ ʂ.ʅ., ʊʫʡʯʠʝʚ ɸ.ʀ. ʆʩʦʙʝʥʥʦʩʪʠ 
ʧʨʦʷʚʣʝʥʠʷ ʧʨʝʜʚʝʩʪʥʠʢʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ 
ʨʘʩʩʪʦʷʥʠʝʤ ʠ ʨʘʟʤʝʨ rʛʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʙʣʦʢʦʚ // 
ɼɸʅ ʈʋʟ. - 2016. - ̄  3. - ʉ. 59-61. 

6. Abdullabekov K.N., Tuychiev A.I. Manifestation of 
earthquake precursors with distance and dimension of 
geotectonic blocks // International Journal of Geology, 
Earth and Environmental Sciences. - India, 2019. - Vol. 9 
(2). - ʈ. 71-75. 

7. ɸʙʜʫʣʣʘʙʝʢʦʚ ʂ.ʅ., ʖʩʫʧʦʚ ɺ.ʈ. ʇʨʦʩʪʨʘʥ-
ʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʷʚʣʝʥʠʷ 
ʜʦʣʛʦʩʨʦʯʥʳʭ, ʩʨʝʜʥʝʩʨʦʯʥʳʭ ʠ ʢʨʘʪʢʦʩʨʦʯʥʳʭ 
ʧʨʝʜʚʝʩʪʥʠʢʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ // ʈʘʟʚʝʜʢʘ ʠ ʦʭʨʘʥʘ 
ʥʝʜʨ. - 2022. - ̄  6. - ʉ. 37-44. 

8. ɸʙʜʫʣʣʘʙʝʢʦʚ ʂ.ʅ., ʄʘʢʩʫʜʦʚ ʉ.ʍ., ʊʫʡʯʠʝʚ ɸ.ʀ. 
ʀʥʩʪʨʫʢʮʠʷ ʧʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 
ʤʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ. - ʊ.: ʄʠʥʠʪʠʧʦʛʨʘʬʠʷ 
ɸʅ ʈʋʟ, 2019. - 16 ʩ. 

9. ʄʘʚʣʷʥʦʚ ɻ.ɸ., ʋʣʦʤʦʚ ɺ.ʀ., ɸʙʜʫʣʣʘʙʝʢʦʚ ʂ.ʅ. ʠ 
ʜʨ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʘʨʠʘʮʠʡ ʧʘʨʘʤʝʪʨʦʚ 
ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʚ ʮʝʣʷʭ ʧʨʦʛʥʦʟʘ 
ʟʝʤʣʝʪʨʷʩʝʥʠʡ // ʋʟʙ. ʛʝʦʣ. ʞʫʨʥ. - 1979. -  ̄ 5. -  
ʉ. 11-15. 

10. ɸʙʜʫʣʣʘʙʝʢʦʚ ʂ.ʅ., ɻʦʭʙʝʨʛ ʄ.ɹ., ʄʘʚʣʷʥʦʚ ɻ.ɸ. ʠ 
ʜʨ. ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʠʟʣʫʯʝʥʠʝ (ʕʄʀ) // 
ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʧʨʝʜʚʝʩʪʥʠʢʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. - 
ʄ.: ʅʘʫʢʘ, 1982. - ʉ. 14-23. 

11. ʇʝʚʥʝʚ ɸ.ʂ. ʇʫʪʠ ʢ ʧʨʘʢʪʠʯʝʩʢʦʤʫ ʧʨʦʛʥʦʟʫ 
ʟʝʤʣʝʪʨʷʩʝʥʠʡ. - ʄ.: ɻɽʆʉ, 2003. -153 ʩ. 

12. ɸʙʜʫʣʣʘʙʝʢʦʚ ʂ.ʅ., ʖʩʫʧʦʚ ɺ.ʈ. ʆʩʦʙʝʥʥʦʩʪʠ 
ʧʨʦʷʚʣʝʥʠʷ ʧʨʝʜʚʝʩʪʥʠʢʦʚ ʟʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ 
ʨʘʟʥʦʨʘʥʛʦʚʳʭ ʛʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨʘʭ // 
ɻʝʦʣʦʛʠʷ ʠ ʤʠʥʝʨʘʣʴʥʳʝ ʨʝʩʫʨʩʳ. - 2023. -  ̄ 1. -  
ʉ. 66-70. 

13. ɸʙʜʫʣʣʘʙʝʢʦʚ ʂ.ʅ., ʂʫʨʙʘʥʦʚ ɹ.ʖ. 
ɿʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʨʦʷʚʣʝʥʠʷ ʟʝʤʣʝʪʨʷʩʥʠʡ ʠ 
ʥʝʢʦʪʦʨʳʝ ʤʝʪʦʜʠʯʝʩʢʠʝ ʚʦʧʨʦʩʳ ʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷ // 
ʅʘʫʢʘ, ʟʘʱʠʪʘ, ʙʝʟʦʧʘʩʥʦʩʪʴ. - 2023. -  ̄ 1 (10). -  
ʉ. 203-214. 

14. ʄʘʚʣʷʥʦʚ ɻ.ɸ., ʋʣʦʤʦʚ ɺ.ʀ., ʉʫʣʪʘʥʭʦʜʞʘʝʚ ɸ.ʅ. 
ʠ ʜʨ. ʗʚʣʝʥʠʝ ʠʟʤʝʥʝʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ 
ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʧʨʠ ʟʝʤʣʝʪʨʷʩʝʥʠʠ // ʅʘʫʯʥʦʝ 
ʦʪʢʨʳʪʠʝ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʝ 12 ʠʶʥʷ 1973 ʛ. ʚ 
ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʨʝʝʩʪʨʝ ʧʦʜ ˉ 129. 

15. ɸʙʜʫʣʣʘʙʝʢʦʚ ʂ.ʅ. ɻʝʦʬʠʟʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 
ʧʨʦʮʝʩʩʦʚ ʧʦʜʛʦʪʦʚʢʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ // ɼɸʅ ʈʋʟ. - 
2008. - ̄  2. - ʉ. 49-52. 

 

 
O'zbekistonda zilzilalarni  bashorat qilish bo'yicha tadqiqotlarning  ilmiy -uslubiy muammolari 

K.N. Abdullabekov 

 Annotasiya. Maqola O'zbekistonda va boshqa mamlakatlarda zilzila prekursorlari majmuasini tadqiq qilishning 

ilmiy-uslubiy masalalarini tahlil qilishga bag'ishlangan. Zilzilalarni bashorat qilish maqsadida amalga oshirilayotgan 

seysmoprognostik kuzatuvlar kompleksining monitoringini yaxshilash yo'llari taklif etildi.  

 Kalit  so'zlar: magnit maydon, variasiya, magnetizm, asriy o'zgarishlar, geodinamik polygon. 

 

Scientific  and methodological problems of research on earthquake forecasting in Uzbekistan 

K.N. Abdullabekov 

Annotation. The article is devoted to the analysis of scientific and methodological issues of studying the 

complex of earthquake precursors in Uzbekistan and other countries. Ways to improve monitoring of the complex of 

seismic prognostic observations conducted for the purpose of earthquake forecasting are proposed.  

Key words: magnetic field, variation, magnetism, secular variations, geodynamic polygon. 
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YANGIBOZOR OBSERVATORIYASIDA GEOMAGNIT MAYDON VARIA TSIYALARINING 

NAMOYON BOôLISH XUSUSIYATLARI  
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Annotasiya. Maqolada Yangibozor observatoriyasida 2023 yil davomida yer magnit maydoni toóliq 

vektorining uzluksiz kuzatuv natijalari tahlil qilingan. Yer magnit maydonining sutkalik va mavsumiy o'zgarishlari 

xususiyatlari oôrganilgan va natijalar Alma Ata (AAA), Novorazalinsk (NKK), Vannovskaya (ASH), Dushetti (TFS) 

observatoriyalarida magnit maydon toóliq vektori boóyicha asriy o'zgarishlari bilan taqqoslangan. 

Kalit so'zlar: magnit maydon, variasiya, magnetizm, asriy variasiyalar, geodinamik poligon. 

 

Yerning o'zgaruvchan magnit maydoni variasiyalari odatda ikki asosiy qismga bo'linadi: biri aniq 

davriy xarakterga ega bo'lgan o'zgarishlarni, ikkinchisi esa bunday davriy xarakterga ega bo'lmagan turli 

o'zgarishlarni o'z ichiga oladi. Ayniqsa, davriyligi hali aniq bo'lmagan doimiy magnit maydonning asriy 

variasiyalar hisoblanadi. 

Geomagnit maydonning asriy o'zgarishlarini o'rganish yer magnetizmi tabiatini tushunishning eng 

istiqbolli usullaridan biridir. Asriy variasiyalar yer qobig'ida ro'y berayotgan fizik va kimyoviy jarayonlar 

oqibatida vujudga keladi. Asriy variatsiyalar yer magnit maydoni elementlari yillik o'rtacha 

qiymatlarining vaqt bo'yicha o'zgarishini ifodalaydi. Asriy variasiyalarni aniqlash uchun har bir 

elementning o'rtacha yillik qiymatlari hisoblab chiqiladi va qiymatlar orasidagi farqlar olinadi. Ketma-ket 

ikki yil orasidagi farqlar asriy variatsiyalar yoki asriy o'zgarish deb ataladi. Bunday holda, o'rtacha yillik 

qiymatlar har qanday magnit oôzgarishlardan holi hisoblanadi [1, 2]. 

Boshqa tadqiqotchilarning fikricha, asriy o'zgarish, bu ma'lum bir joyda doimiy ravishda sodir 

bo'ladigan yer magnit maydonining davriy bo'lmagan o'zgarishidir. Asriy variatsiyaning son qiymati 

magnit maydon biror elementining 12 oylik o'rtacha qiymatining vaqt bo'yicha o'zgarishlariga teng. 

Ushbu ta'rifga ko'ra, asriy variasiya bir oy ichida magnit maydon o'zgarishiga sabab bo'ladi, deb 

aytishimiz mumkin. Buni aniqlash uchun ikkita 12 oylik o'rtacha ko'rsatkichlar taqqoslanadi: biri 

yanvardan dekabrgacha bo'lgan o'rtacha 12 oylik, ikkinchisi keyingi yilning fevralidan yanvarigacha 

bo'lgan o'rtacha 12 oylik qiymatlar. Shunday qilib, vaqt bo'yicha ro'y berishi batafsilroq kuzatiladigan 

asriy variatsiya aniqlanadi [2]. 

Hozirgi vaqtga kelib, yuqorida ta'riflangan klassik usullardan tashqari, qisqa va uzoq davrli 

variatsiyalar va geomagnit maydon elementlarining asriy o'zgarishini ularning xususiyatlarini hisobga 

olgan holda aniqlash uchun informativ usullar yaratilgan [3-7]. Ularning ba'zilari INTERMAGNET 

tarmog'iga kiruvchi observatoriyalar ma'lumotlari, ba'zilari geomagnit maydon elementlarininng ayrim 

geodinamik poligonlarda o'tkazilgan o'lchash natijalariga asoslangan. 

Quyosh-sutka variatsiyalarining davomiyligi bir sutkaga teng va yerning o'z o'qi atrofida sutkalik 

aylanishidan vujudga keladi. Davriyligi bir kalendar yilga teng bo'lgan variatsiyalar yillik variatsiyalar 

deb ataladi va ular yerning Quyosh atrofida aylanishidan kelib chiqadi. Quyoshdan kelayotgan 

ultrabinafsha nurlanishlarning yer atmosferasini ionlashtirishi natijasida atmosferada nisbatan katta elektr 

o'tkazuvchanlikka ega bo'lgan qatlam hosil qiladi. Atmosferaning harakati bu qatlamni yerning doimiy 

magnit maydonida ma'lum tarzda harakatlanishiga sabab bo'ladi, natijada sutkalik variatsiyalar yuzaga 

keladi. Quyosh-, oy- sutkalik variatsiyalar shunday tushuntiriladi. Birinchi holda, bu harakatlar 

Quyoshning tortish kuchi, ikkinchi holatda esa oyning tortishi natijasida sodir bo'ladi. Quyida biz yer 

magnit maydoni to'liq vektorining 2023 yil davomida o'zgarishlarini ko'rib chiqamiz. Ushbu ma'lumotlar 

Yangibozor observatoriyasida yil davomida olib borilgan uzluksiz kuzatuv natijalariga asoslangan. 

Amalda, xalqaro kelishuvga muvofiq har oyda magnit bo'ronlardan holi bo'lgan eng sokin bo'lgan 

besh kunni (sokin kunlar) va magnit bo'ronlar eng katta bo'lgan besh kunni (bo'ronli kunlar) tanlash qabul 

qilingan. Agar sutkalik variatsiyalar bir kalendar oyining hamma kunlari bo'yicha o'rtacha qiymati bilan 

aniqlansa, bu variatsiyalar barcha kunlar uchun sutkalik variatsiyalar deb ataladi. Yer magnit maydoni 

to'liq kuchining hamma kunlar uchun sutkalik variatsiyalarini qisqacha ko'rib chiqamiz.  
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Maydon variatsiyalarini yil fasllariga bog'liqlik xususiyatlarini ko'rish uchun ularning 

o'zgarishlarini faqat o'rtacha yillik uchun emas, balki yilning uch mavsumi uchun ham o'rtacha qiymatlari 

keltirilgan. Yer magnetizmi ta'limotiga ko'ra yil fasllari uch mavsumga bo'linadi: yoz (may, iyun, iyul, 

avgust oylari), qish (noyabr, dekabr, yanvar, fevral oylari) va teng kunlilik (mart, aprel, sentyabr, oktyabr 

oylari) qabul qilinadi. 

Misol tariqasida, biz mavsumlar va 2023 yilning barcha kunlarida geomagnit maydon to'liq 

vektori T ning sutkalik o'zgarishini ko'rib chiqamiz. Grafik tuzishda T ning bir soatlik o'rtacha qiymatlari 

olingan (1-rasm). 

 

 
 

1-rasm. 2023 yil boôyicha yer magnit maydon to'liq tashkil etuvchisi T ning sutkalik o'zgariahi (yil mavsumlari bo'yicha). 
Fig. 1. Daily variations of T, the total organizer of the Earth's magnetic field, for the year 2023 (by seasons). 

 

To'liq vektorni yilning barcha kunlari uchun sutkalik o'zgarishining asosiy xususiyati Grinvich 

vaqti bilan soat 6.00 va 7.00 oraliqlarida kuzatiladigan minimumning mavjudligidir (mahalliy vaqt bilan 

soat 11.00-12.00 larda). Bunga yana bir xarakterli xususiyati qo'shiladi, ya'ni kechki soat 15.00 va 16.00 

oraliqlarida ikkinchi, ancha sayozroq minimum qayd etiladi (1-rasm). Barcha mavsumlarda sutkalik 

yurishlar soat 1.00-2.00 va soat 10.00-11.00 larda (mahalliy vaqt bilan soat 15.00-16.00 lar) da ikkita 

maksimum cho'qqiga ega. Quyoshning faollik darajasi oshgan sari to'liq vektorning variatsiyasi 

amplitudalari bir oz ortadi va bu hamma mavsumlar uchun o'rinli va mavsumga qarab turli qiymatlarga 

ega bo'ladi. Yoz mavsumidagi to'liq vektorning variatsiyasi amplitudalari minimumining o'rtacha qiymati 

-23,5 nTl ni va tengkunlik mavsumida ï 22,1 nTl, qishda esa oldingi mavsumlarga nisbatan ancha sayoz, 

ya'ni -10,1 nTlni tashkil etadi. Shuni ta'kidlash lozimki, 2022 va 2023 yillarning deyarli hamma oylarida 

magnit maydonning sezilarli o'zgarishlari, ya'ni magnit bo'ronlari kuzatildi. Shuning uchun ham qish 

faslining har bir oyi sutkalik yurishi egri chiziqlari minimumlarining qiymatlari bir-biridan keskin farq 

qiladi va yer magnit maydonining sutkalik o'zgarishlari yil davomida turlicha bo'ladi. 

Geomagnit maydon to'liq vektorining asriy o'zgarishi yuqorida ta'kidlanganidek, geomagnit 

madonning u yoki bu tashkil etuvchisining bir yil davomida o'rtacha yillik qiymatlarining o'zgarishi 

geomagnit maydonning asriy o'zgarishiga olib keladi. Asriy o'zgarishning qiymatlari yer yuzasidagi turli 

joylari uchun bir xil emas, ular bir qator fizik jarayonlarning umumiy natijasi bo'lib, ular davrdan 

davrgacha o'zgarib turadi va doimiy bo'lib qolmaydi. 

Birinchi jadvalda geomagnit maydon to'liq vektorining 2023 yil yanvar-dekabr oylaridagi 

o'zgarishlari keltirilgan. Jadval ma'lumotlariga qaraganda fevral va iyun oylaridan tashqari hamma 

oylarda T ning qiymatlarini 0,8 dan 20,5 nTl gacha ortganini ko'rishimiz mumkin. Fevral oyida uning 

qiymati 14,3 va iyun oyida 1,9 nTl ga kamaygan. 2023 yilning 1 yanvardan 31 dekabrga qadar T ning 

qiymati deyarli 62,2 nTl ga ortgan. 2-rasmda to'liq vektor T ning yil davomidagi o'zgarishi keltirilgan, 

unda ko'rinishicha, T qiymatlarining uzluksiz ortib borishi kuzatiladi. Undan tashqari grafikda to'liq 

vektorning variatsiyalari bilan bog'lik ba'zi bir maksimum va minimumlar qayd etiladi.  
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1 jadval 

 

Oylar 
T ning oy boshidagi 

o'rtacha qiymati, nTl 

T ning oy oxiridagi o'rtacha 

qiymati, nTl 

æT farqi, 

nTl 

T ning oylik o'rtacha 

qiymati, nTl 

Yanvar 53586,6 53588,3 +1,7 53589,0 

Fevral 53592,0 53577,7 -14,3 53588,5 

Mart 53591,0 53592,7 +1,7 53594,1 

Aprel 53597,7 53603,5 +5,8 53601,5 

May 53607,3 53616,1 +8,8 53611,2 

Iyun 53612,6 53610,7 -1,9 53615,2 

Iyul 53620,0 53620,8 0,8 53619,6 

Avgust 53625,2 53628,4 +3,2 53623,7 

Sentyabr 53622,0 53624,9 +2,9 53624,8 

Oktyabr 53627,3 53633,4 +6,1 53631,3 

Noyabr 53633,1 53642,4 +9,3 53635,3 

Dekabr 53628,3 53648,8 +20,5 53644,0 

 

 

 
 

2-rasm. Geomagnit maydon to'liq vektori qiymatlarining 2023 yil 1 yanvardan 31 dekabrgacha bo'lgan o'zgarishlari. 
Fig. 2. Change of the full geomagnetic field vector values from January 1 to December 31, 2023. 

 

 

Magnit maydon to'liq vektorining minimal qiymatlari qayd etilgan kunlari turli intensivlikka ega 

bo'lgan magnit bo'ronlari kuzatildi. Masalan, 15 yanvar kuni kuchli (5 balli), 24 fevral kuni 3 balli,  

24 mart kuni maydonning kuchsiz to'lqinlanishi kuzatildi, 21-24 aprel kunlari 6 balli, 1-6 sentyabr kunlari 

kuchli (6 balli), 2 dekabr kuni 4 balli, 5 noyabr kuni 6 balli magnit bo'ronlari qayd etildi. 3 rasmda 

yuqorida qayd etilgan magnit bo'ronlari ro'y bergan ayrim kunlarda magnit maydon to'liq vektorining 

sutkalik variatsiyalari keltirilgan. Rasmdan ko'rinib turibdiki, hamma holatlarda ham o'zgarish egri 

chizig'i turlicha va ular musbat hamda manfiy ifodaga ega bo'lgan magnit buxtalarini eslatadi. Shulardan 

ayrimlarini ko'rib chiqamiz, masalan, 24 aprel kuni Grinvich vaqti bilan soat 15:30 da amplitudasi  

78,2 nTl, 27 fevral soat 11:40 da -44,6 nTl, 23 mart soat 23:50 da 41,2 nTl, 5 noyabr kuni soat 18:40 da 

50,9 nTl bo'lgan manfiy buxtalar, 27 fevral soat 16:10 da amplitudasi 42,5 nTl, 23 mart kuni soat 18:50 

da 49,7 nTl, 24 aprel kuni soat 12:00 da 40,8 nTl, va 5 noyabr kuni 16:50 da amplitudasi 42,7 nTl bo'lgan 

musbat buxtalar qayd etilgan (3-rasm). 
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3-rasm. Geomagnit maydon to'liq vektorining magnit bo'ronli kunlardagi sutkalik o'zgarishi. 
Fig. 3. Daily variations of the total geomagnetic field vector on days of magnetic storms. 

 

 

Biz yuqorida turli darajali magnit bo'ronlari qayd etilgan ayrim kunlarnigina grafiklarini keltirdik 

va izohladik, 2023 yilning ba'zi oylarida magnit maydonining oôzgarishi uzluksiz ravishda kuzatildi, 

masalan, yanvar, fevral, yoz oylari hamda dekabr oylari misol bo'la oladi.  

Magnit maydon toóliq vektorining asriy o'zgarish xususiyatlari tabiatini oórganish maqsadida 
Yangibozor observatoriyasida oótkazilgan uzluksiz kuzatish natijalarini Kavkaz va Markaziy Osiyoning 

turli seysmik hududdarida joylashgan observatoriyalar maôlumotlari bilan solishtirib koórildi, ular Xalqaro 

maôlumotlar markazi MSD-B2 (Moskva) saytidan olindi [9]. 

Bu yerda Alma Ata (AAA), Yangibozor (TKT), Vannovskaya (ASH) va Dushetti (TFS) 

observatoriyasining 1963-2003 yillardagi ma'lumotlari keltirilgan. Ko'rinib turibdiki, hamma 

observatoriyalar ma'lumotlari olingan yillari turlichadir. Shu sababli magnit maydon toóliq vektorining 

observatoriyalar boóyicha asriy o'zgarishlarinii solishtirishda va ular orasidagi farqni aniqlashda, hamma 

observatoriyalar uchun bir xil yillar tanlab olindi va tahlil qilindi. Solishtirish natijalari 4- va 5-rasmlarda 

keltirilgan. 4-rasmda magnit maydon toóliq vektorining observatoriyalar boóyicha asriy o'zgarishlari 

keltirilgan. Rasmdan koórinib turibdiki, Alma Ata observatoriyasi ma'lumotiga ko'ra tuzilgan T ning 

o'zgarish grafigi deyarli parabola ko'rinishiga ega. 1963 yilda magnit maydon to'liq vektori 54575 nTl 

qiymatga ega bo'lib, 1990 yilgacha 405 nTlga kamayadi, 1991 yildan 2003 yilga qadar 360 nTlga ortadi. 

(4, a-rasm). Yangiboz observatoriyasi ma'lumotlariga asosan Tning asriy oôzgarishi ayrim jihatlarini 

hisobga olmaganda, Alma Ata observatoriyasinikiga o'xshashdir. 1965 yildan 1990 yilga qadar 333 nTl 

ga kamayadi. 1991 yildan 2003 yilgacha 350 nTl ga ortadi (4, b-rasm). 

 Vannovskaya (ASH) observatoriyasi maôlumotlari boóyicha toóliq vektorning asriy o'zgarishi 

grafigi ham ayrim jihatlari bilan Alma Ata va Yangibozor observatoriyalari grafigi bilan deyarli mos 

tushadi, T ning qiymati 1967-1973 yillarda 9 nTl ga kamayadi va 1974-1980 yillarda uning qiymatlari 

deyarli o'zgarmaydi ï bu yillar orasidagi farq 2-3 nTlni tashkil etadi. Keyingi yillarda, y'ani 1981- 

1991 yillarda 36 nTl ga kamaysa, 1992-2003 yillarda 360 nTl ga ortadi (4, c-rasm). 

 Dushetti (TFS) observatoriyasi uchun tuzilgan grafikda Tning qiymatlari 1963 yildan  

1964 yilgacha 33 nTlga kamayadi va undan keyingi yillarda turli tezliklar bilan orta boradi. 1964-2003 

yillar oraliqdagi ortish 471 nTlni tashkil etadi (4, d-rasm). 
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4-rasm. Yer magnit maydon to'liq vektorining asriy o'zgarishining lokal xususiyatlari. 
Fig 4. Local characteristics of the secular variation of the Earth's total magnetic field vector. 

 

 Yuqoridagilardan koórinishicha, Markaziy Osiyoda joylashgan observatoriyalarda magnit maydon 

toóliq vektorining qiymatlari, uzluksiz kuzatish ishlari boshlangan vaqt davomida, bir necha marta 

oózgarib boradi. Magnit maydon to'liq vektorining qiymatlari turlicha bo'lishiga qaramay, uning asriy 

yurishi deyarli bir hil ko'rinishga ega (4-rasm). 
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 Magnit maydon to'liq vektorining asriy o'zgarishlarini o'rganish maqsadida observatoriyalar 

ma'lumotlari orasidagi farq ham o'rganildi. Bunung uchun tanlangan xududning eng chekka shimoli-

sharqida joylashgan Alma Ata observatoriyasi ma'lumotlari asos qilib olindi. Olingan natijalar 5-

rasmda keltirilgan. Undan koórinishicha, Tning Alma Ata va Yangibozor observatoriyalari orasidagi 

farqi (æT) 1981 yilgacha sezilarsiz ortishlar bilan kamayib boradi. 1982-1985 yillar oôrasida æTning 

qiymatlari deyarli o'zgarmaydi. Keyingi oraliqda grafik "arrasimon" ko'rinishga ega bo'ladi: æT goh  

 

 
 

5-rasm. Magnit maydon toóliq vektorining Alma Ata observatoriyasiga nisbatan farqi. 
Fig. 5. Difference of the total magnetic field vector relative to the Alma-Ata Observatory. 
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ortadi, goh kamayadi. 1991 yilda æT ï 2088 nTl, 1995 yilda ï 2085 nTl, 2000 yilda ï 2102 nTl, 2003 

yilda ï 2149 nTl qiymatlarni qabul qiladi. 2000 yillardan boshlab, Alma Ata va Yangibozor 

observatoriyalarda to'liq vektorning o'sish tezligi ancha katta bo'lgan (5, a-rasm). 

 Alma Ata va Vannovskaya (ASH) observatoriyalari orasidagi farq 1965 yildan 1987 yilgacha 

233 nTlga kamaydi va keyingi davrda ortish-kamayish jarayoni kuzatildi: æT 1988 yildan  

1994 yilgacha 4851 nTl dan 4874 nTl gacha, yoki 23 nTl ga ortdi, 1995 yilda 4856 nTl ga kamayib, 

1998 yilda yana 4928 nTl ga ortdi va 2003 yilgacha yana kamayib keldi (5, b-rasm). Yuqoridagi ikki 

holatda grafikning oxirida kuzatilgan "arrasimon" o'zgarishlar magnit maydon to'liq vektorining asriy 

o'zgarishining lokal xususiyatlariga bog'liq bo'lishi mumkin. 

 Alma Ata va Dushetti (TFS) observatoriyalari orasidagi farq æTning qiymati 1963 yilda  

6072 nTlga teng bo'ldi va 1964 yilda 30 nTl ga ortib, 6102 nTl qiymatga erishdi. Shu yildan  

1991 yilgacha æT ning qiymati kamayib, 5548 nTl ga kamaydi. 1992 yildan 2002 yilgacha ortib 

borib, 5601 nTl qiymatga erishdi, bu oraliqda æTning o'sishi 48 nTlni tashkil etadi (5, c-rasm).  

 6-rasmda magnit maydon toóliq vektorining Alma Ata, Yangibozor va Dushetti 

observatoriyalari ma'lumotlarini 11-yillik silliqlash yoóli bilan aniqlangan siklik variatsiyalari 

keltirilgan. T ning turli observatoriyalardagi siklik variatsiyalari deyarli bir-biriga o'xshash, ularning 

grafigi sinusoidal ko'rinishga ega va variatsiya amplitudasining maksimal qiymati 10-20 nTl dan 

oshmaydi. Faqat Yangibozor observatoriyasi uchun Tning siklik variatsiyasi amplitudasining qiymati 

boshqalarnikiga nisbatan kattaroqdir, ayniqsa 2003 yildan keyin bu holat ancha sezilarli darajada 

kuzatildi, Masalan, shu yilda uning qiymati 28,4 nTl ga teng bo'ladi (6-rasm). 

 

 
 

6-rasm. Geomagnit maydon to'liq vektorining observatoriyalar bo'yicha siklik variyatsiyalari. 
Fig. 6. Cyclic variations of the total geomagnetic field vector by observatories. 

 

 Yuqorida koórilgan observatoriyalarda geomagnit maydon toóliq vektorining qiymatlari 

turlicha boólishiga qaramay, T ning asriy oôzgarishi va ular orasidagi farqlar (æT) ham, T ning siklik 

variatsiyalari ham deyarli mos tushadi. Kuzatilgan ayrim nomutanosibliklarning asosiy sababi 

amplitudasi kattaroq boólgan tasodifiy tebranishlar boólishi mumkin. 

 

XULOSA  

 

Yer magnit maydonining yil fasllari uch mavsumga bo'lib tahlil qilindi. 2023 yilning barcha 

kunlarida geomagnit maydon to'liq vektori T ning sutkalik o'zgarishini ko'rib chiqildi. 2022 va  

2023 yillarning deyarli hamma oylarida magnit maydonning sezilarli o'zgarishlari, ya'ni magnit 

bo'ronlari kuzatildi. Shuning uchun ham qish faslining har bir oyi sutkalik variatsiyalari 
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minimumlarining qiymatlari bir-biridan keskin farq qilishi va yer magnit maydonining sutkalik 

o'zgarishlari yil davomida turlicha bo'lishi kuzatildi. 

Yer magnit maydon toóliq vektorining Alma Ata, Yangibozor va Dushetti observatoriyalari 

ma'lumotlarini 11-yillik siklik variatsiyalari aniqlandi. Yangibozor observatoriyasida olingan 

uzluksiz kuzatish natijalarini turli seysmik xududlarda joylashgan observatoriyalar maôlumotlari 

bilan solishtirilganda yer magnit maydoni to'liq vektorining asriy o'zgarishi va uning qiymatlari 

orasidagi farqlar va T ning siklik variatsiyalari ayrim farqlar bilan deyarli mos tushishi va ularning 

grafigi sinusoidal ko'rinishga ega ekanligi aniqlandi. Yangibozor observatoriyasi uchun Tning siklik 

variatsiyasi amplitudasining qiymati boshqalarnikiga nisbatan kattaroq ekanligi kuzatildi. 
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ɸʥʥʦʪʘʮʠʷ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʥʝʧʨʝʨʳʚʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʧʦʣʥʦʛʦ ʚʝʢʪʦʨʘ ʤʘʛʥʠʪʥʦʛʦ 

ʧʦʣʷ ɿʝʤʣʠ ʚ ʪʝʯʝʥʠʝ 2023 ʛ. ʚ ʦʙʩʝʨʚʘʪʦʨʠʠ ʗʥʛʠʙʘʟʘʨ. ʀʟʫʯʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʩʫʪʦʯʥʳʭ ʠ ʩʝʟʦʥʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ. ʈʝʟʫʣʴʪʘʪʳ ʩʦʧʦʩʪʘʚʣʝʥʳ ʩ ʚʝʢʦʚʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʧʦʣʥʦʛʦ ʚʝʢʪʦʨʘ 
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Features of the manifestation of geomagnetic field variations at the Yangibazar Observatory 

S.A. Egamberdiev, V.R. Yusupov, S.S. Xusomiddinov, A.M. Azimov, N.R. Nuriddinov  

 
Abstract. The article analyzes the results of continuous observations of the full vector of the Earth's 

magnetic field during 2023 at the Yangibazʘr Observatory. The features of daily and seasonal changes in the Earth's 

magnetic field were studied and the results were compared with secular changes in the total magnetic field vector at 

the Alma-Ata (AAA), Novokazalinsk (NKK), Vannovskaya (AS), Dushetti (TFS) observatories. 
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ʄɽʊʆɼʀʂɸ ʄʅʆɻʆʂʆʄʇʆʅɽʅʊʅʆʁ ʆɹʈɸɹʆʊʂʀ ʈʗɼʆɺ 

ɻʀɼʈʆɻɽʆʍʀʄʀʏɽʉʂʀʍ ʅɸɹʃʖɼɽʅʀʁ, ʇʆɿɺʆʃʗʖʑɸʗ ʀɼɽʅʊʀʌʀʎʀʈʆɺɸʊʔ 

ʊɽʂʋʑʋʖ ʉɽʁʉʄʆʃʆɻʀʏɽʉʂʋʖ ʆɹʉʊɸʅʆɺʂʋ ʅɸ ʇʈɽɼʄɽʊ ɺʆɿʄʆɾʅʆʉʊʀ 

ɺʆɿʅʀʂʅʆɺɽʅʀʗ ʉʀʃʔʅʆɻʆ ɿɽʄʃɽʊʈʗʉɽʅʀʗ ɺ ʂʆʅʂʈɽʊʅʆʁ 

ʉɽʁʉʄʆɸʂʊʀɺʅʆʁ ɿʆʅɽ 

 

ʊ.ʃ. ʀʙʨʘʛʠʤʦʚʘ 

 

ʀʥʩʪʠʪʫʪ ʩʝʡʩʤʦʣʦʛʠʠ ʠʤ. ɻ.ɸ.ʄʘʚʣʷʥʦʚʘ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ 
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ɸʥʥʦʪʘʮʠʷ. ʉ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʷʚʣʝʥʠʷ ʧʨʝʜʚʝʩʪʥʠʢʦʚ ʧʝʨʝʜ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤʠ, 

ʧʨʦʠʩʭʦʜʷʱʠʤʠ ʚ ʨʘʟʣʠʯʥʳʭ ʩʝʡʩʤʦʘʢʪʠʚʥʳʭ ʟʦʥʘʭ, ʨʘʟʨʘʙʦʪʘʥʘ ʠ ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʠʢʘ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʨʷʜʦʚ ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ, 

ʧʦʟʚʦʣʷʶʱʘʷ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʪʝʢʫʱʫʶ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ ʥʘ ʧʨʝʜʤʝʪ ʚʦʟʤʦʞʥʦʩʪʠ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʠʣʴʥʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʚ ʢʦʥʢʨʝʪʥʦʡ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʠʝ ʧʨʝʜʚʝʩʪʥʠʢʠ, ʧʨʦʛʥʦʟ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʧʨʦʛʥʦʟʥʳʡ ʩʠʛʥʘʣ, 

ʘʥʦʤʘʣʠʷ, ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ, ʜʠʩʢʨʠʤʠʥʘʥʪʥʳʡ ʘʥʘʣʠʟ.  

 

ɺʚʝʜʝʥʠʝ. ʈʘʥʝʝ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʢ ʚʳʜʝʣʝʥʠʶ ʘʥʦʤʘʣʴʥʳʭ 

ʬʨʘʛʤʝʥʪʦʚ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʠʟʤʝʥʝʥʠʷ ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʠ 

ʠʩʩʣʝʜʦʚʘʥʠʶ ʠʭ ʩʚʷʟʠ ʩ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ [ʀʙʨʘʛʠʤʦʚʘ, 2024], ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ 

ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ: ʚʦʩʧʦʣʥʝʥʠʝ ʧʨʦʧʫʩʢʦʚ ʚʦ ʚʨʝʤʝʥʥʳʭ ʨʷʜʘʭ, ʨʘʟʣʦʞʝʥʠʝ ʨʷʜʘ ʥʘ ʪʨʝʥʜʦʚʫʶ, 

ʩʝʟʦʥʥʫʶ ʠ ʦʩʪʘʪʦʯʥʫʶ ʩʦʩʪʘʚʣʷʶʱʠʝ, ʦʪʙʦʨ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʩʦʧʦʩʪʘʚʣʝʥʠʷ 

ʘʥʦʤʘʣʴʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ ʩ ʤʦʤʝʥʪʘʤʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʘ ʪʘʢʞʝ ʦʮʝʥʢʫ 

ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ ʚʳʷʚʣʝʥʥʳʭ ʚʟʘʠʤʦʩʚʷʟʝʡ. ɺ ʨʘʤʢʘʭ ʵʪʦʛʦ ʧʦʜʭʦʜʘ ʪʘʢʞʝ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ 

ʨʝʰʝʥʠʝ ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʡ ʟʘʜʘʯʠ ʧʦʠʩʢʘ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʛʝʦʭʠʤʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʥʘʙʣʶʜʘʪʝʣʴʥʦʡ ʛʝʦʭʠʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʘʥʘʣʠʟ ʤʥʦʛʦʣʝʪʥʠʭ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʥʘ ʨʘʟʣʠʯʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʦʣʠʛʦʥʘʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʥʠ ʦʜʥʦʛʦ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʘʨʘʤʝʪʨʘ, ʢʦʪʦʨʳʡ ʙʳ ʩ ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʴʶ ʥʘʜʝʞʥʦʩʪʠ ʧʦʟʚʦʣʷʣ 

ʧʨʝʜʩʢʘʟʘʪʴ ʤʦʤʝʥʪ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʠʟʘʮʠʠ [ʉʫʣʪʘʥʭʦʜʞʘʝʚ ʠ ʜʨ., 1986; ɸʣʝʢʩʝʝʚ ʠ ʜʨ., 2001; 

Kopilova, Serafimova, 2003; ʃʶʙʫʰʠʥ, 2007; ʈʦʛʦʞʠʥ ʠ ʜʨ., 2008; ʀʙʨʘʛʠʤʦʚʘ, 2011; ʂʦʧʳʣʦʚʘ, 

2015 ʠ ʜʨ.].  

 

 ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʛʥʦʟʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʨʘʟʣʠʯʥʳʝ ʛʦʜʳ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʧʫʥʢʪʦʚ ʋʟʙʝʢʠʩʪʘʥʘ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʥʝʩʢʦʣʴʢʦ ʤʝʪʦʜʠʯʝʩʢʠʭ 

ʧʨʠʝʤʦʚ ʢʦʤʧʣʝʢʩʥʦʡ ʦʙʨʘʙʦʪʢʠ ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ [ʉʫʣʪʘʥʭʦʜʞʘʝʚ ʠ ʜʨ., 1986; 

ʀʙʨʘʛʠʤʦʚʘ, 2012 ʠ ʜʨ.].  

ʇʨʦʩʪʝʡʰʠʡ ʧʨʠʝʤ ʢʦʤʧʣʝʢʩʥʦʡ ʦʙʨʘʙʦʪʢʠ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʠʭ 

ʥʘʙʣʶʜʝʥʠʡ ʦʧʨʦʙʦʚʘʥ ʥʘʤʠ ʜʣʷ ʜʘʥʥʳʭ ʩʢʚʘʞʠʥʳ ɹʫʶʢ ʀʧʘʢ ʖʣʠ ʊʘʰʢʝʥʪʩʢʦʛʦ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʣʠʛʦʥʘ. ʂʦʤʧʣʝʢʩʥʘʷ ʪʨʝʚʦʛʘ ʦʙʲʷʚʣʷʣʘʩʴ ʚ ʩʣʫʯʘʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ 

ʚʩʪʫʧʣʝʥʠʷ ʥʝ ʤʝʥʝʝ 5 ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʪʨʝʚʦʛ (ʨʠʩ. 1). ʇʦʨʷʜʦʢ ʵʪʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʟʘʜʘʚʘʣʩʷ ʠʩʭʦʜʷ ʠʟ ʨʘʟʣʠʯʠʷ ʚʨʝʤʝʥʠ ʧʨʦʷʚʣʝʥʠʷ ʧʨʝʜʚʝʩʪʥʠʢʦʚʳʭ ʘʥʦʤʘʣʠʡ ʜʣʷ ʨʘʟʣʠʯʥʳʭ 

ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʥʘ ʦʩʥʦʚʝ ʟʘʚʠʩʠʤʦʩʪʝʡ ʚʠʜʘ lgRT = aK+b [ʀʙʨʘʛʠʤʦʚʘ, 2016]. 

ʌʫʥʢʮʠʷ ʦʙʱʝʡ ʪʨʝʚʦʛʠ d(t) (ʩʤ. ʨʠʩ. 1) ʩʦʧʦʩʪʘʚʣʝʥʘ ʩ ʩʝʡʩʤʠʯʥʦʩʪʴʶ (ʦʪʦʙʨʘʥʳ ʟʝʤʣʝʪʨʷʩʝʥʠʷ, 

ʵʧʠʮʝʥʪʨʳ ʢʦʪʦʨʳʭ ʫʜʘʣʝʥʳ ʦʪ ʩʢʚʘʞʠʥʳ ʥʘ ʨʘʩʩʪʦʷʥʠʷ, ʧʨʝʚʳʰʘʶʱʠʝ ʨʘʟʤʝʨʳ ʜʣʠʥ ʠʭ ʦʯʘʛʘ ʥʝ 

ʙʦʣʝʝ ʯʝʤ ʚ 20 ʨʘʟ [ʉʫʣʪʘʥʭʦʜʞʘʝʚ ʠ ʜʨ., 1986] ʠʣʠ ʂI Ó 7,5 [ʀʙʨʘʛʠʤʦʚʘ, 2024]). 

 ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʦʧʘʜʘʝʪ ʚ ʚʳʜʝʣʝʥʥʳʝ ʠʥʪʝʨʚʘʣʳ 

ʢʦʤʧʣʝʢʩʥʦʡ ʬʫʥʢʮʠʠ ʪʨʝʚʦʛ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʘʢʦʛʦ ʧʨʦʛʥʦʟʘ ʚʩʝ ʞʝ ʥʝʚʝʣʠʢʘ: ʚʦ-ʧʝʨʚʳʭ, 

ʠʥʪʝʨʚʘʣʳ ʪʨʝʚʦʛ ʩʦʩʪʘʚʣʷʶʪ ʧʦʯʪʠ ʧʦʣʦʚʠʥʫ ʦʪ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʥʘʙʣʶʜʝʥʠʡ; ʚʦ-ʚʪʦʨʳʭ, ʦʩʪʘʝʪʩʷ 

ʦʪʢʨʳʪʳʤ ʚʦʧʨʦʩ ʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤ ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ ʦʯʘʛʘ ʛʦʪʦʚʷʱʝʛʦʩʷ ʟʝʤʣʝʪʨʷʩʝʥʠʷ. 
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 ʈʠʩ. 1. ʌʫʥʢʮʠʠ ʪʨʝʚʦʛ ʦʪʜʝʣʴʥʳʭ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʧʦʩʪʨʦʝʥʥʘʷ ʥʘ ʠʭ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʥʘʷ 
ʬʫʥʢʮʠʷ ʪʨʝʚʦʛ (ʥʠʞʥʠʡ ʛʨʘʬʠʢ) ʚ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩ ʤʦʤʝʥʪʘʤʠ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʜʣʷ ʩʢʚʘʞʠʥ ʊʘʰʢʝʥʪʩʢʦʛʦ 
ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʣʠʛʦʥʘ [ʉʫʣʪʘʥʭʦʜʞʘʝʚ ʠ ʜʨ., 1986]. 
  
 Fig. 1. Alarm functions of individual prognostic parameters and a complex alarm function constructed on their 
basis (lower graph) in comparison with the moments of strong earthquakes for wells of the Tashkent geodynamic polygon 
[Sultankhodjaev et al., 1986]. 

 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʡ ʤʥʦʛʦʤʝʨʥʦʡ ʦʙʨʘʙʦʪʢʠ ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 

ʵʬʬʝʢʪʠʚʥʳ ʤʝʪʦʜʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ [ʀʙʨʘʛʠʤʦʚʘ, 2015]. ɺ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ ʟʘʜʘʯʘʭ ʦʙʳʯʥʦ 

ʠʤʝʶʪʩʷ ʜʘʥʥʳʝ ʪʨʝʭ ʪʠʧʦʚ, ʜʚʘ ʠʟ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʷʶʪ ʤʘʪʝʨʠʘʣ ʦʙʫʯʝʥʠʷ, ʧʦʜʨʘʟʜʝʣʷʶʱʠʡʩʷ 

ʥʘ ʧʝʨʚʳʡ ʠ ʚʪʦʨʦʡ ʢʣʘʩʩʳ, ʘ ʪʨʝʪʠʡ ï ʢʣʘʩʩʠʬʠʮʠʨʫʝʤʳʝ ʥʘʙʣʶʜʝʥʠʷ, ʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

ʢʦʪʦʨʳʭ ʢ ʢʘʢʦʤʫ-ʣʠʙʦ ʢʣʘʩʩʫ ʥʠʯʝʛʦ ʥʝ ʠʟʚʝʩʪʥʦ. ɼʘʥʥʳʝ ʢʘʞʜʦʛʦ ʠʟ ʵʪʠʭ ʪʨʝʭ ʚʠʜʦʚ ʤʦʛʫʪ ʙʳʪʴ 

ʟʘʧʠʩʘʥʳ ʚ ʚʠʜʝ ʚʝʢʪʦʨʦʚ-ʩʪʦʣʙʮʦʚ: 
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= ï ʦʙʫʯʘʶʱʠʝ ʚʝʢʪʦʨʳ I ʢʣʘʩʩʘ, 
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= ï ʦʙʫʯʘʶʱʠʝ ʚʝʢʪʦʨʳ II  ʢʣʘʩʩʘ, 

      
( )TpXXX ,...,1= ï ʢʣʘʩʩʠʬʠʮʠʨʫʝʤʳʡ ʚʝʢʪʦʨ, ʩʠʤʚʦʣ ʊ ʦʟʥʘʯʘʝʪ ʪʨʘʥʩʧʦʥʠʨʦʚʘʥʠʝ. ɺʩʝ 

ʚʝʢʪʦʨʳ ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʫʶ ʨʘʟʤʝʨʥʦʩʪʴ p, ʠ ʢʦʤʧʦʥʝʥʪʳ ʠʭ ʝʩʪʴ ʥʘʙʣʶʜʝʥʥʳʝ ʟʥʘʯʝʥʠʷ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ï ʧʨʠʟʥʘʢʦʚ ʨʘʩʧʦʟʥʘʚʘʝʤʳʭ ʦʙʨʘʟʦʚ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʠ ʟʘʜʘʯʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʠʣʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʨʘʟʦʚ, ʬʦʨʤʫʣʠʨʫʝʪʩʷ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʩʦʚʦʢʫʧʥʦʩʪʠ ʥʘʙʣʶʜʝʥʠʡ ʩʣʝʜʫʝʪ ʚʳʥʝʩʪʠ ʨʝʰʝʥʠʝ ʦ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʚʝʢʪʦʨʘ X ʢ ʧʝʨʚʦʤʫ ʠʣʠ ʚʪʦʨʦʤʫ ʢʣʘʩʩʫ. ʈʝʰʝʥʠʝ ʚʳʥʦʩʠʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʨʝhʘʶʱʝʡ ʬʫʥʢʮʠʠ (ʜʠʩʢʨʠʤʠʥʘʪʦʨʘ) ( ))2()1(

21
,, NNXg CC  ʧʦ ʩʣʝʜʫʶʱʝʤʫ ʧʨʘʚʠʣʫ: ʚʝʨʥʘ 

ʛʠʧʦʪʝʟʘ iH : X ʧʨʠʥʘʜʣʝʞʠʪ i-ʤʫ ʢʣʘʩʩʫ (Xɭ́ i), ʝʩʣʠ ( )( ) 01,, )2()1(

21
<-CC

i

NNXg , ʧʨʠ ʵʪʦʤ 

ʚʦʟʤʦʞʥʳ ʦʰʠʙʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʪʝʤ, ʯʪʦ ʥʘʙʣʶʜʝʥʠʷ 
)2()1(

21
, NN CC  ʠ X ʠʤʝʶʪ ʩʣʫʯʘʡʥʳʡ ʭʘʨʘʢʪʝʨ 

ʠʟ-ʟʘ ʧʦʛʨʝʰʥʦʩʪʝʡ ʠʟʤʝʨʝʥʠʷ ʠʣʠ ʠʟ-ʟʘ ʩʣʫʯʘʡʥʦʡ ʧʨʠʨʦʜʳ ʩʘʤʠʭ ʧʨʠʟʥʘʢʦʚ. 

ʆʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ ʚ ʟʘʜʘʯʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ï ʵʪʦ ʚʳʙʦʨ ʨʝʰʘʶʱʝʛʦ ʧʨʘʚʠʣʘ ʠ ʦʮʝʥʢʘ 

ʧʦʣʫʯʘʶʱʠʭʩʷ ʧʨʠ ʵʪʦʤ ʚʝʨʦʷʪʥʦʩʪʝʡ ʦʰʠʙʦʢ ʢʣʘʩʩʠʬʠʢʘʮʠʠ (ɺʆʂ). 

ɺ ʢʘʯʝʩʪʚʝ ʨʝʰʘʶʱʝʡ ʬʫʥʢʮʠʠ ʯʘʱʝ ʚʩʝʛʦ ʥʘ ʧʨʘʢʪʠʢʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʣʠʥʝʡʥʘʷ 

ʜʠʩʢʨʠʤʠʥʘʥʪʥʘʷ ʬʫʥʢʮʠʷ 
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ɺ ʧʨʝʜʧʦʣʦʞʝʥʠʠ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʣʘʩʩʦʚ ʦʮʝʥʢʫ ʚʝʨʦʷʪʥʦʩʪʠ ʦʰʠʙʢʠ ʤʦʞʥʦ 

ʧʦʣʫʯʠʪʴ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ. ɼʨʫʛʦʡ ʤʝʪʦʜ ʦʮʝʥʢʠ ɺʆʂ ï ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʠʡ ï ʥʝ 

ʪʨʝʙʫʝʪ ʧʨʝʜʧʦʣʦʞʝʥʠʡ ʦ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʢʣʘʩʩʦʚ ʠ ʦʩʥʦʚʘʥ ʪʦʣʴʢʦ ʥʘ ʘʥʘʣʠʟʝ ʦʙʫʯʘʶʱʠʭ 

ʚʳʙʦʨʦʢ: ʦʙʫʯʝʥʠʝ ʜʠʩʢʨʠʤʠʥʘʪʦʨʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʚʩʝʤʫ ʦʙʲʝʤʫ ʦʙʫʯʘʶʱʠʭ ʚʳʙʦʨʦʢ. ɿʘʪʝʤ 

ʚʩʝ ʵʣʝʤʝʥʪʳ ʵʪʠʭ ʚʳʙʦʨʦʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ. ɽʱʝ ʦʜʠʥ ʚʦʟʤʦʞʥʳʡ ʧʦʜʭʦʜ ï 

ʤʝʪʦʜ Jack-knife ï ʧʨʠ ʦʙʫʯʝʥʠʠ ʦʧʫʩʢʘʝʪʩʷ ʦʜʠʥ ʵʣʝʤʝʥʪ ʠʟ ʚʩʝʡ ʠʤʝʶʱʝʡʩʷ ʚʳʙʦʨʢʠ, ʢʦʪʦʨʳʡ 

ʟʘʪʝʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʵʢʟʘʤʝʥʘ. ɺ ʢʘʯʝʩʪʚʝ ʦʮʝʥʦʢ ʚʝʨʦʷʪʥʦʩʪʝʡ ʦʰʠʙʦʯʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʩʣʫʞʘʪ ʯʘʩʪʦʪʳ ʦʰʠʙʦʢ, ʧʨʠ ʘʥʘʣʠʟʝ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʦʧʪʠʤʘʣʴʥʫʶ ʩʠʩʪʝʤʫ ʧʨʠʟʥʘʢʦʚ 

(ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʧʨʠʟʥʘʢʦʚ ʠʩʯʝʨʧʳʚʘʝʪʩʷ, ʪʘʢ ʢʘʢ ʭʦʨʦʰʠʭ ʧʨʠʟʥʘʢʦʚ ʦʙʳʯʥʦ ʥʝʤʥʦʛʦ), 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʤʠʥʠʤʘʣʴʥʫʶ ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʢʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. ʇʨʠ ʵʪʦʤ ʩʫʤʤʘʨʥʘʷ ɺʆʂ 

ʜʦʣʞʥʘ ʩ ʨʦʩʪʦʤ ʯʠʩʣʘ ʧʨʠʟʥʘʢʦʚ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʤʠʥʠʤʫʤ. ɽʩʪʝʩʪʚʝʥʥʦ ʦʛʨʘʥʠʯʠʪʴʩʷ ʪʝʤ 

ʥʘʙʦʨʦʤ ʧʨʠʟʥʘʢʦʚ, ʢʦʪʦʨʳʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʠʥʠʤʫʤʫ ʦʞʠʜʘʝʤʦʡ ɺʆʂ.  

ɺ ʢʘʯʝʩʪʚʝ ʢʣʘʩʩʠʬʠʮʠʨʫʝʤʳʭ ʚʝʢʪʦʨʦʚ ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʚʝʢʪʦʨ r ʩʦ 

ʟʥʘʯʝʥʠʷʤʠ ʢʦʥʮʝʥʪʨʘʮʠʡ ʅʝ, ʉʆ2, N2, Rn ʥʘ ʩʢʚʘʞʠʥʘʭ ɻʘʣʘʙʘ ʠ ɹʫʶʢ ʀʧʘʢ ʖʣʠ ʊʘʰʢʝʥʪʩʢʦʛʦ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʣʠʛʦʥʘ ʚ ʧʝʨʠʦʜ ʩ 1973 ʧʦ 1984 ʛʛ. ʂʘʢ çʩʝʡʩʤʠʯʥʳʝè ʦʙʫʯʘʶʱʠʝ ʚʝʢʪʦʨ r

ʙʳʣʠ ʚʳʙʨʘʥʳ ʚʝʢʪʦʨ,r ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʦʤʝʥʪʘʤ, ʙʣʠʟʢʠʤ ʢ ʜʘʪʘʤ ʟʝʤʣʝʪʨʷʩʝʥʠʡ (Ñ15 ʜʥʝʡ), ʘ 

ʢʘʢ çʥʝʩʝʡʩʤʠʯʥʳʝè ï ʤʦʤʝʥʪʘʤ, ʫʜʘʣʝʥʥʳʤ ʚʦ ʚʨʝʤʝʥʠ ʦʪ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ɻʨʘʬʠʢ ʟʥʘʯʝʥʠʡ 

ʣʠʥʝʡʥʦʡ ʜʠʩʢʨʠʤʠʥʘʥʪʥʦʡ ʬʫʥʢʮʠʠ (ʘ) ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʡ ʦʰʠʙʢʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ (ʙ), ʪ. ʝ. ʢʦʛʜʘ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʧʪʠʤʘʣʴʥʳʡ ʥʘʙʦʨ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ, ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩ. 2. ʆʙʫʯʝʥʠʝ ʚ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʤʘʪʝʨʠʘʣʘʭ ʧʦ 1980 ʛ. ʠ ʦʩʥʦʚʳʚʘʣʦʩʴ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ 

ʦʜʥʦʢʦʤʧʦʥʝʥʪʥʦʡ ʦʙʨʘʙʦʪʢʠ. ɿʘʪʝʤ ʧʦʣʫʯʝʥʥʘʷ ʃɼʌ ʧʦʜʚʝʨʛʘʣʘʩʴ ʵʢʟʘʤʝʥʫ ʥʘ ʚʩʝʤ ʤʘʪʝʨʠʘʣʝ 

ʧʦ 1984 ʛ. ʚʢʣʶʯʠʪʝʣʴʥʦ.  

ʆʮʝʥʢʘ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʚʟʘʠʤʦʩʚʷʟʠ ʌ(ɝ) ʤʝʞʜʫ ʦʙʲʷʚʣʷʝʤʳʤʠ ʪʨʝʚʦʛʘʤʠ ʠ 

ʤʦʤʝʥʪʘʤʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʦʜʥʦʢʨʘʪʥʦ ʦʧʠʩʘʥʥʦʡ ʤʝʪʦʜʠʢʠ 

[ʇʨʦʛʥʦʟ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, 1983-1984; ʀʙʨʘʛʠʤʦʚʘ, 2024]. 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʟʘʤʝʥʘ ʦʢʘʟʘʣʠʩʴ ʩʣʝʜʫʶʱʠʤʠ: ʜʦʣʷ ʚʨʝʤʝʥʠ ʪʨʝʚʦʛ (ʦʪʥʦʰʝʥʠʝ ʚʨʝʤʝʥʠ 

ʪʨʝʚʦʛ Ű ʢʦ ʚʩʝʤʫ ʚʨʝʤʝʥʠ ʥʘʙʣʶʜʝʥʠʡ T) Ű/T ʩʦʩʪʘʚʠʣʘ 0,23; ʦʮʝʥʢʘ ʚʝʨʦʷʪʥʦʩʪʠ ʧʨʘʚʠʣʴʥʦʛʦ 

ʧʨʝʜʩʢʘʟʘʥʠʷ (ʦʪʥʦʰʝʥʠʝ ʯʠʩʣʘ ʧʨʝʜʩʢʘʟʘʥʥʳʭ m ʢ ʦʙʱʝʤʫ ʯʠʩʣʫ ʧʨʦʠʟʦʰʝʜʰʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

n) m/n = 0,94 ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʷ ʵʪʠʭ ʯʠʩʝʣ (ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʨʘʟʣʠʯʠʝ 

ʵʪʠʭ ʯʠʩʝʣ ʥʝ ʩʣʫʯʘʡʥʦ) ʌ(ɝ) = 0,99. ʂʘʢ ʠ ʚ ʧʨʦʩʪʝʡʰʝʤ ʚʘʨʠʘʥʪʝ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʦʡ ʦʙʨʘʙʦʪʢʠ, 

ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʦʩʪʘʝʪʩʷ ʦʪʢʨʳʪʳʤ ʚʦʧʨʦʩ ʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ ʦʯʘʛʘ 

ʛʦʪʦʚʷʱʝʛʦʩʷ ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʪʝʢʫʱʠʡ ʚʝʢʪʦʨ ʦʧʦʟʥʘʥ ʢʘʢ çʩʝʡʩʤʠʯʥʳʡè. 

 
ʛʦʜʳ (ʘ) 
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(ʙ) 
 ʈʠʩ. 2. ʀʟʤʝʥʝʥʠʝ ʚʦ ʚʨʝʤʝʥʠ ʣʠʥʝʡʥʦʡ ʜʠʩʢʨʠʤʠʥʘʥʪʥʦʡ ʬʫʥʢʮʠʠ (ʘ) [ʉʫʣʪʘʥʭʦʜʞʘʝʚ ʠ ʜʨ., 1986] ʠ 
ʛʨʘʬʠʢ ɺʆʂ, ʧʦʩʪʨʦʝʥʥʳʡ ʧʦ ʧʘʨʘʤʝʪʨʘʤ, ʚʦʰʝʜʰʠʤ ʚ ʦʙʫʯʘʶʱʠʝ ʚʝʢʪʦʨ r(ʙ). 
  
 Fig. 2. Change in time of the linear discriminant function (a) [Sultankhodjaev et al., 1986] and the graph of the PCE 
(Probability of Classification Error), built according to the parameters included in the training vectors (b). 
 

 

ɸʣʴʪʝʨʥʘʪʠʚʥʳʡ ʧʦʜʭʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʧʦʠʩʢʝ ʫʩʪʦʡʯʠʚʳʭ ʢʦʤʙʠʥʘʮʠʡ ʥʘʣʠʯʠʷ ʠ 

ʦʪʩʫʪʩʪʚʠʷ ʘʥʦʤʘʣʴʥʳʭ ʧʨʠʟʥʘʢʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʘʭ ʧʝʨʝʜ ʥʘʠʙʦʣʝʝ 

ʩʠʣʴʥʳʤʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤʠ (ʫʜʘʣʝʥʥʳʤʠ ʦʪ ʥʘʙʣʶʜʘʪʝʣʴʥʦʡ ʩʢʚʘʞʠʥʳ ʥʘ ʨʘʩʩʪʦʷʥʠʷ, ʥʝ 

ʧʨʝʚʳʰʘʶʱʠʝ 10-ʢʨʘʪʥʳʡ ʨʘʟʤʝʨ ʜʣʠʥʳ ʦʯʘʛʘ, ʂI = 8,5 (ʛʜʝ ʂI = K-2,5lgR, ʂ ï ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ 

ʢʣʘʩʩ ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʘ R ï ʝʛʦ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʧʫʥʢʪʘ ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ)), 

ʧʨʦʠʩʭʦʜʷʱʠʤʠ ʚ ʨʘʟʣʠʯʥʳʭ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨʘʭ, ʙʳʣ ʥʘʤʠ ʦʧʨʦʙʦʚʘʥ ʜʣʷ ʩʪʘʥʮʠʡ 

ʍʦʜʞʘʘʙʘʜ ʠ ʐʫʨʯʠ. ʉʫʪʴ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʩʦʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʝʤ. 

ɿʝʤʣʝʪʨʷʩʝʥʠʷ ʨʘʟʙʠʚʘʶʪʩʷ ʥʘ ʛʨʫʧʧʳ, ʠʩʭʦʜʷ ʠʟ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʪʦʡ ʠʣʠ ʠʥʦʡ 

ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ. ɼʣʷ ʢʘʞʜʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʠʟ ʛʨʫʧʧʳ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʩʣʦʞʠʚʰʘʷʩʷ ʧʝʨʝʜ ʥʠʤ ʩʠʪʫʘʮʠʷ, ʩʦʩʪʦʷʱʘʷ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʬʫʥʢʮʠʠ ʪʨʝʚʦʛ ʨʘʟʣʠʯʥʳʭ 

ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ. ɿʥʘʯʝʥʠʝ 1 ʧʨʠʧʠʩʳʚʘʝʪʩʷ ʧʘʨʘʤʝʪʨʫ, ʝʩʣʠ ʟʘ 6 ʤʝʩʷʮʝʚ ʜʦ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʦʪʤʝʯʘʣʦʩʴ ʧʨʝʚʳʰʝʥʠʝ ʧʦʨʦʛʘ (ʈ = 2*ů, ʛʜʝ ů ï ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ) ʠ 

0 ï ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʙʠʨʘʶʪ ʥʘʙʦʨ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʵʪʘʣʦʥʥʳʭ ʚʝʢʪʦʨʦʚ, 

ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠ ʧʨʦʛʥʦʩʪʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ ʧʝʨʝʜ ʫʞʝ ʨʝʘʣʠʟʦʚʘʚʰʠʤʠʩʷ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷʤʠ ʚ ʢʘʞʜʦʡ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʩʪʨʫʢʪʫʨʝ. 

ʊʘʢ, ʜʣʷ ʩʪʘʥʮʠʠ ʍʦʜʞʘʘʙʘʜ ʧʘʨʘʤʝʪʨ Cl ʦʯʝʥʴ ʠʥʬʦʨʤʘʪʠʚʝʥ ʜʣʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʖʞʥʦ-

ʌʝʨʛʘʥʩʢʦʡ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʳ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʥʬʦʨʤʘʪʠʚʝʥ ʜʣʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʉʝʚʝʨʦ-

ʌʝʨʛʘʥʩʢʦʡ ʟʦʥʳ (ʩʤ. ʨʠʩ. 3, 4).   

 

 
ʈʠʩ. 3. ʌʫʥʢʮʠʷ ʪʨʝʚʦʛ ʜʣʷ ʧʘʨʘʤʝʪʨʘ Cl ʥʘ ʩʢʚʘʞʠʥʝ 745 ʩʪʘʥʮʠʠ ʍʦʜʞʘʘʙʘʜ (2) ʚ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩ ʤʦʤʝʥʪʘʤʠ 

ʩʠʣʴʥʳʭ (KI Ó 8,5) ʟʝʤʣʝʪʨʷʩʝʥʠʡ (1), ʧʨʦʠʟʦʰʝʜʰʠʭ ʚ ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʡ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʝ.  
 

Fig. 3. Alarm function for the Cl parameter at well 745 of the Khojaabad station (2) in comparison with the moments of 
strong (KI Ó 8,5) earthquakes (1) that occurred in the South Fergana seismically active zone. 
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ʈʠʩ. 4. ʌʫʥʢʮʠʷ ʪʨʝʚʦʛ ʜʣʷ ʧʘʨʘʤʝʪʨʘ Cl ʥʘ ʩʢʚʘʞʠʥʝ 745 ʩʪʘʥʮʠʠ ʍʦʜʞʘʘʙʘʜ (2) ʚ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩ ʤʦʤʝʥʪʘʤʠ 

ʩʠʣʴʥʳʭ (KI Ó 8,5) ʟʝʤʣʝʪʨʷʩʝʥʠʡ (1), ʧʨʦʠʟʦʰʝʜʰʠʭ ʚ ʉʝʚʝʨʦ-ʌʝʨʛʘʥʩʢʦʡ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʝ. 
 

Fig. 4. Alarm function for the Cl parameter at well 745 of the Khojaabad station (2) in comparison with the moments of 
strong (KI Ó 8,5) earthquakes (1) that occurred in the North Fergana seismically active zone. 

 

 

ʅʘʧʨʦʪʠʚ, ʧʘʨʘʤʝʪʨ ʉʆ2 ʠʥʬʦʨʤʘʪʠʚʝʥ ʜʣʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʉʝʚʝʨʦ-ʌʝʨʛʘʥʩʢʦʡ ʟʦʥʳ ʠ ʥʝ 

ʠʥʬʦʨʤʘʪʠʚʝʥ ʜʣʷ ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʡ ʟʦʥʳ (ʨʠʩ. 5, 6). ʇʦʵʪʦʤʫ ʢʦʤʙʠʥʘʮʠʷ 
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ʈʠʩ. 5. ʌʫʥʢʮʠʷ ʪʨʝʚʦʛ ʜʣʷ ʧʘʨʘʤʝʪʨʘ CO2 ʥʘ ʩʢʚʘʞʠʥʝ 745 ʩʪʘʥʮʠʠ ʍʦʜʞʘʘʙʘʜ (2) ʚ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩ ʤʦʤʝʥʪʘʤʠ 
ʩʠʣʴʥʳʭ (KI Ó 8,5) ʟʝʤʣʝʪʨʷʩʝʥʠʡ (1), ʧʨʦʠʟʦʰʝʜʰʠʭ ʚ ʉʝʚʝʨʦ-ʌʝʨʛʘʥʩʢʦʡ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʝ. 

 
Fig. 5. Alarm function for the CO2 parameter at well 745 of the Khojaabad station (2) in comparison with the moments of 

strong (KI Ó 8,5) earthquakes (1) that occurred in the North Fergana seismically active zone. 
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ʈʠʩ. 6. ʌʫʥʢʮʠʷ ʪʨʝʚʦʛ ʜʣʷ ʧʘʨʘʤʝʪʨʘ CO2 ʥʘ ʩʢʚʘʞʠʥʝ 745 ʩʪʘʥʮʠʠ ʍʦʜʞʘʘʙʘʜ (2) ʚ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩ ʤʦʤʝʥʪʘʤʠ 

ʩʠʣʴʥʳʭ (KI Ó 8,5) ʟʝʤʣʝʪʨʷʩʝʥʠʡ (1), ʧʨʦʠʟʦʰʝʜʰʠʭ ʚ ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʡ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʝ. 
 
 

Fig. 6. Alarm function for the CO2 parameter at well 745 of the Khojaabad station (2) in comparison with the moments of 
strong (KI Ó 8,5) earthquakes (1) that occurred in the South Fergana seismically active zone. 

 
 
 

ʆʧʠʩʳʚʘʪʴ ʧʦʚʝʜʝʥʠʝ ʪʝʭ ʠʣʠ ʠʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦ ʪʨʝʤ ʠ ʙʦʣʝʝ ʧʨʠʟʥʘʢʘʤ 

ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ ʠ ʥʝʧʨʦʜʫʢʪʠʚʥʦ. ʃʫʯʰʝ ʵʪʦ ʩʜʝʣʘʪʴ ʬʦʨʤʘʣʠʟʦʚʘʥʦ.  

ɺ ʪʘʙʣʠʮʝ ʜʣʷ ʧʨʠʤʝʨʘ ʧʦʢʘʟʘʥʳ çʵʪʘʣʦʥʥʳʝè ʚʝʢʪʦʨ rʩʦ ʟʥʘʯʝʥʠʷʤʠ ʬʫʥʢʮʠʠ ʪʨʝʚʦʛ 

ʥʘ ʩʪʘʥʮʠʠ ʍʦʜʞʘʘʙʘʜ ʧʦ ʨʘʟʣʠʯʥʳʤ ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʧʝʨʝʜ ʩʠʣʴʥʳʤʠ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷʤʠ, ʧʨʦʠʩʰʝʜʰʠʤʠ ʚ ʇʘʤʠʨʦ-ɻʠʥʜʫʢʫʰʩʢʦʡ ʠ ʖʞʥʦ-ʊʷʥʴ-ʐʘʥʴʩʢʦʡ 

ʩʝʡʩʤʦʘʢʪʠʚʥʳʭ ʟʦʥʘʭ, ʛʜʝ ʧʨʦʠʟʦʰʣʦ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ 

ʧʝʨʠʦʜ (13 ʠ 7 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʇʦʵʪʦʤʫ ʠʤʝʥʥʦ ʜʣʷ ʵʪʠʭ ʟʦʥ ʤʳ ʚʧʦʩʣʝʜʩʪʚʠʠ ʧʨʦʚʦʜʠʣʠ 

ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʪʝʢʫʱʝʡ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ. ʉʪʦʣʙʮʳ ʵʪʦʡ ʪʘʙʣʠʮʳ ʙʳʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʘʢ ʦʙʫʯʘʶʱʠʝ ʚʝʢʪʦʨ.r  

 ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʧʦ ʪʦʤʫ ʞʝ ʧʨʠʥʮʠʧʫ ʩʪʨʦʠʪʩʷ ʚʝʢʪʦʨ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʪʝʢʫʱʫʶ 

ʩʠʪʫʘʮʠʶ ʥʘ ʨʝʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ.  

 ʅʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ ʵʪʦʪ ʨʘʩʩʯʠʪʘʥʥʳʡ ʨʝʘʣʴʥʳʡ ʚʝʢʪʦʨ ʩʦʧʦʩʪʘʚʣʷʝʪʩʷ ʩ ʵʪʘʣʦʥʥʳʤʠ. ɺ 

ʢʘʯʝʩʪʚʝ ʤʝʨʳ ʩʭʦʜʩʪʚʘ ʜʚʫʭ ʚʝʢʪʦʨʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʯʠʩʣʦ ʧʦʢʦʦʨʜʠʥʘʪʥʳʭ ʩʦʚʧʘʜʝʥʠʡ ʚ 

ʩʦʧʦʩʪʘʚʣʷʝʤʳʭ ʚʝʢʪʦʨʘʭ. ʅʘ ʦʩʥʦʚʝ ʩʭʦʞʝʩʪʠ ʪʝʢʫʱʝʡ ʩʠʪʫʘʮʠʠ ʩ ʦʜʥʦʡ ʠʟ ʪʝʭ, ʢʦʪʦʨʘʷ ʫʞʝ 

ʨʝʘʣʠʟʦʚʘʣʘʩʴ ʟʝʤʣʝʪʨʷʩʝʥʠʝʤ, ʜʝʣʘʝʪʩʷ ʚʳʚʦʜ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 

ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʝ ʚ ʙʣʠʞʘʡʰʠʝ ʧʦʣʛʦʜʘ. 

ʉ ʮʝʣʴʶ ʧʨʦʚʝʨʢʠ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʧʦʣʫʯʝʥʥʘʷ ʩʠʩʪʝʤʘ ʵʪʘʣʦʥʥʳʭ ʚʝʢʪʦʨʦʚ ʩʧʦʩʦʙʥʘ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʪʝʢʫʱʫʶ ʩʠʪʫʘʮʠʶ, ʙʳʣ ʧʨʦʚʝʜʝʥ ʩʣʝʜʫʶʱʠʡ ʵʢʩʧʝʨʠʤʝʥʪ. ʇʦʦʯʝʨʝʜʥʦ, 

ʠʩʢʣʶʯʘʷ ʠʟ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ ʦʜʠʥ ʠʟ ʚʝʢʪʦʨʦʚ ʠ ʠʩʧʦʣʴʟʫʷ ʵʪʦʪ ʚʝʢʪʦʨ ʢʘʢ 

ʵʢʟʘʤʝʥʫʝʤʳʡ, ʤʳ ʚʳʷʩʥʷʣʠ ʩʪʝʧʝʥʴ ʝʛʦ ʩʭʦʞʝʩʪʠ ʩ ʢʘʞʜʳʤ ʠʟ ʦʩʪʘʚʰʠʭʩʷ ʚʝʢʪʦʨʦʚ ʚ 

ʤʘʪʝʨʠʘʣʝ ʦʙʫʯʝʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʜʣʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʟʦʥʳ 

ʇʘʤʠʨʦ-ɻʠʥʜʫʢʫʰʩʢʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠ ʜʣʷ ʖʞʥʦ-ʊʷʥʴ-ʐʘʥʴʩʢʦʡ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʳ 

ʦʢʘʟʘʣʠʩʴ ʩʣʝʜʫʶʱʠʤʠ. 

 ʉʯʠʪʘʷ, ʯʪʦ ʯʠʩʣʦ ʧʦʢʦʦʨʜʠʥʘʪʥʳʭ ʩʦʚʧʘʜʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ 13 ʠʟ 14 ʚʦʟʤʦʞʥʳʭ  

(ʵʪʦ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘʷ ʤʝʨʘ ʩʭʦʜʩʪʚʘ), ʜʣʷ ʟʦʥʳ ʇʘʤʠʨʘ ʠ ɻʠʥʜʫʢʫʰʘ çʧʨʝʜʩʢʘʟʳʚʘʝʪʩʷè  

9 ʠʟ 13 ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 69,2%.  

   



Seysmologiya muammolari *  ʇʨʦʙʣʝʤʳ ʩʝʡʩʤʦʣʦʛʠʠ * Seismology problems *   ̄ 2, ʪ.6, 2024 

 

 

 

 
çʕʪʘʣʦʥʥʳʝè ʚʝʢʪʦʨ rʬʫʥʢʮʠʠ ʪʨʝʚʦʛ ʥʘ ʩʪʘʥʮʠʠ ʍʦʜʞʘʘʙʘʜ ʧʦ ʨʘʟʣʠʯʥʳʤ ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ 

ʧʝʨʝʜ ʩʠʣʴʥʳʤʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤʠ, ʧʨʦʠʟʦʰʝʜʰʠʤʠ ʚ ʇʘʤʠʨʦ-ɻʠʥʜʫʢʫʰʩʢʦʡ ʠ  

ʖʞʥʦ-ʊʷʥʴ-ʐʘʥʴʩʢʦʡ ʩʝʡʩʤʦʘʢʪʠʚʥʳʭ ʟʦʥʘʭ 

 

ñReferenceò vectors of the alarm function at the Khojaabad station for various hydrogeochemical indicators before 

strong earthquakes that occurred in the Pamir-Hindu Kush and South Tien Shan seismically active zones 
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745 ʘ B2ʆ3, ʩʨʝʜʥʝʝ 1 1 1 1 1 1 0 0 0 0 0 0 0 

745 ʘ B2ʆ3, ʜʠʩʧʝʨʩʠʷ 1 1 1 1 1 1 0 0 0 0 0 0 0 

745 ʘ Eh, ʩʨʝʜʥʝʝ 1 1 1 1 1 1 0 0 0 0 0 0 0 

745 ʘ Eh, ʜʠʩʧʝʨʩʠʷ 0 0 0 0 0 0 1 1 1 1 1 1 0 

745 ʘ ʈ, ʩʨʝʜʥʝʝ 1 1 1 1 0 0 0 0 0 0 0 0 0 

745 ʘ  ʈ, ʜʠʩʧʝʨʩʠʷ 1 1 0 1 1 1 0 0 1 0 0 0 0 

745 ʘ ʊ, ʩʨʝʜʥʝʝ 1 1 0 0 0 0 0 0 0 0 0 0 0 

745 ʘ ʊ, ʜʠʩʧʝʨʩʠʷ 1 1 1 1 1 1 1 0 0 0 0 0 0 

745 pH, ʩʨʝʜʥʝʝ 0 0 0 0 1 1 0 1 1 1 0 0 0 

745 pH, ʜʠʩʧʝʨʩʠʷ 0 0 0 0 0 1 0 0 1 1 1 1 0 

745 O2 , ʩʨʝʜʥʝʝ 1 1 0 0 0 0 0 0 0 1 1 1 1 

745 Cl, ʩʨʝʜʥʝʝ 0 0 0 0 0 0 0 0 0 0 0 0 0 

745 CO2, ʩʨʝʜʥʝʝ 0 0 1 1 0 0 0 0 0 1 1 1 0 

745 Rn, ʩʨʝʜʥʝʝ 1 1 0 0 0 0 0 0 0 1 1 1 1 

 

 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ  

Table continuation 

ˉ ʩʢʚʘʞʠ-

ʥ  r
ʇʘʨʘʤʝʪʨ 

ʖʞʥʦ-ʊʷʥʴ-ʐʘʥʴʩʢʘʷ ʩʝʡʩʤʦʘʢʪʠʚʥʘʷ ʟʦʥʘ 

13.02. 

1983 

05.04. 

1983 

16.12. 

1983 

26.10. 

1984 

23.08. 

1985 

11.09. 

1985 

17.04. 

1990 

745 ʘ B2ʆ3, ʩʨʝʜʥʝʝ 1 1 1 1 1 1 0 

745 ʘ 
B2ʆ3, 

ʜʠʩʧʝʨʩʠʷ 1 1 1 1 1 1 0 

745 ʘ Eh, ʩʨʝʜʥʝʝ 1 1 1 0 1 1 0 

745 ʘ Eh, ʜʠʩʧʝʨʩʠʷ 0 0 0 0 0 0 0 

745 ʘ ʈ, ʩʨʝʜʥʝʝ 1 1 1 0 0 0 0 

745 ʘ  ʈ, ʜʠʩʧʝʨʩʠʷ 1 1 0 0 1 1 0 

745 ʘ ʊ, ʩʨʝʜʥʝʝ 1 1 0 1 0 0 0 

745 ʘ ʊ, ʜʠʩʧʝʨʩʠʷ 1 1 1 1 1 1 0 

745 pH, ʩʨʝʜʥʝʝ 0 0 0 1 1 1 0 

745 pH, ʜʠʩʧʝʨʩʠʷ 0 0 0 0 1 1 0 

745 O2 , ʩʨʝʜʥʝʝ 1 1 0 0 0 0 1 

745 Cl, ʩʨʝʜʥʝʝ 0 0 0 0 0 0 0 

745 CO2 , ʩʨʝʜʥʝʝ 0 0 1 0 0 0 1 

745 Rn, ʩʨʝʜʥʝʝ 0 0 0 0 0 0 1  
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 ɺ ʩʣʫʯʘʝ ʞʝ, ʢʦʛʜʘ ʯʠʩʣʦ ʧʦʢʦʦʨʜʠʥʘʪʥʳʭ ʩʦʚʧʘʜʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ 12 ʠʟ 14, 

çʧʨʝʜʩʢʘʟʳʚʘʝʪʩʷè 12 ʠʟ 13 ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 92%. ʆʜʥʘʢʦ, ʝʩʪʝʩʪʚʝʥʥʦ, ʚ ʵʪʦʤ 

ʩʣʫʯʘʝ ʩʫʱʝʩʪʚʝʥʥʦ ʚʦʟʨʘʩʪʘʝʪ ʯʠʩʣʦ ʣʦʞʥʳʭ ʪʨʝʚʦʛ, ʠ ʵʪʦ ʫʭʫʜʰʘʝʪ ʢʘʯʝʩʪʚʦ ʧʨʦʛʥʦʟʘ.  

 ɼʣʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʖʞʥʦ-ʊʷʥʴ-ʐʘʥʴʩʢʦʡ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʳ, ʛʜʝ ʯʠʩʣʦ ʵʪʘʣʦʥʥʳʭ 

ʚʝʢʪʦʨʦʚ ʙʳʣʦ ʚʩʝʛʦ 7, ʨʝʟʫʣʴʪʘʪʳ ʵʢʟʘʤʝʥʘ ʦʢʘʟʘʣʠʩʴ ʤʝʥʝʝ ʫʩʪʦʡʯʠʚʳʤʠ. ʇʨʠ ʪʨʝʙʦʚʘʥʠʠ ʯʠʩʣʘ 

ʧʦʢʦʦʨʜʠʥʘʪʥʳʭ ʩʦʚʧʘʜʝʥʠʡ 13 ʠʟ 14 ʫʛʘʜʘʥʥʳʤʠ ʦʢʘʟʘʣʠʩʴ 4 ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʠʟ 7, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 

ʚʩʝʛʦ 57%. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʜʣʷ ʵʪʦʡ ʟʦʥʳ ʩʦʙʨʘʥʥʳʭ ʜʘʥʥʳʭ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ 

ʥʘʜʝʞʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ.  

ɸʥʘʣʦʛʠʯʥʘʷ ʨʘʙʦʪʘ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʜʣʷ ʩʪʘʥʮʠʠ ʐʫʨʯʠ. ɿʜʝʩʴ ʠʩʩʣʝʜʦʚʘʣʘʩʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʪʝʢʫʱʝʡ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʥʘ ʧʨʝʜʤʝʪ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʢʦʨʦʚʳʭ ʠ ʛʣʫʙʠʥʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ʈʝʟʫʣʴʪʘʪʳ ʦʢʘʟʘʣʠʩʴ ʩʣʝʜʫʶʱʠʤʠ: ʩʯʠʪʘʷ, ʯʪʦ ʯʠʩʣʦ 

ʧʦʢʦʦʨʜʠʥʘʪʥʳʭ ʩʦʚʧʘʜʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ 10 ʠʟ 12 ʚʦʟʤʦʞʥʳʭ, ʜʣʷ ʢʦʨʦʚʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

çʧʨʝʜʩʢʘʟʳʚʘʝʪʩʷè 7 ʠʟ 10 ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 70%. ɼʣʷ ʧʨʦʤʝʞʫʪʦʯʥʳʭ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ çʧʨʝʜʩʢʘʟʳʚʘʝʪʩʷè 7 ʠʟ 11 ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 63,6%.  

 

ʆɹʉʋɾɼɽʅʀɽ ʈɽɿʋʃʔʊɸʊʆɺ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʦʣʦʛʠʷ ʚʳʷʚʣʝʥʠʷ 

ʦʙʣʘʩʪʝʡ ʦʞʠʜʘʝʤʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʠʟʘʮʠʠ ʚ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʠʟʫʯʝʥʠʠ 

ʢʦʤʧʣʝʢʩʘ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ [Artikov et al., 2021]. ʉʦʩʪʘʚʣʷʝʤʳʝ 

ʥʘ ʝʝ ʦʩʥʦʚʝ ʢʘʨʪʳ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʧʨʦʛʥʦʟʘ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ 

ʦʙʥʦʚʣʷʶʪʩʷ ʧʦ ʤʝʨʝ ʧʦʩʪʫʧʣʝʥʠʷ ʥʦʚʳʭ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʦʪʨʘʞʘʶʱʠʭ ʠʟʤʝʥʝʥʠʷ 

ʨʝʘʣʴʥʦʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ ʨʝʛʠʦʥʝ. 

ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʤʝʩʪ ʦʞʠʜʘʝʤʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʠʟʘʮʠʠ ʥʘ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ 

ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʚʳʷʚʣʝʥʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ ʨʘʟʚʠʪʠʷ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʦʯʘʛʦʚʳʭ 

ʦʙʣʘʩʪʷʭ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠ ʩʝʡʩʤʦʘʢʪʠʚʥʳʭ ʟʦʥʘʭ. 

ɸʢʪʫʘʣʴʥʘʷ ʢʘʨʪʘ ʦʙʣʘʩʪʝʡ ʦʞʠʜʘʝʤʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʋʟʙʝʢʠʩʪʘʥʘ ʦʪʨʘʞʘʝʪ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʩʝʡʩʤʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʜʦ 2024 ʛ. (ʨʠʩ. 7). 

 
ʈʠʩ. 7. ʂʘʨʪʘ ʦʙʣʘʩʪʝʡ ʦʞʠʜʘʝʤʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʠʟʘʮʠʠ ʧʦ ʢʦʤʧʣʝʢʩʫ  

ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ. 
Fig. 7. Map of expected seismic activation areas based on a set of prognostic parameters of the seismic regime. 
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ʇʨʝʜʣʘʛʘʝʤʘʷ ʚ ʩʪʘʪʴʝ ʤʝʪʦʜʠʢʘ ʧʦʟʚʦʣʷʝʪ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʪʝʢʫʱʫʶ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʫʶ 

ʦʙʩʪʘʥʦʚʢʫ ʥʘ ʧʨʝʜʤʝʪ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʚ ʢʦʥʢʨʝʪʥʦʡ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʝ, ʯʪʦ 

ʩʦʚʤʝʩʪʥʦ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʧʨʦʛʥʦʟʘ ʦʙʣʘʩʪʝʡ ʦʞʠʜʘʝʤʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ 

ʘʢʪʠʚʠʟʘʮʠʠ ʧʦ ʢʦʤʧʣʝʢʩʫ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʧʦʟʚʦʣʷʝʪ ʩʫʟʠʪʴ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʫʶ ʦʙʣʘʩʪʴ ʦʞʠʜʘʥʠʷ ʩʠʣʴʥʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ. ʆʛʨʘʥʠʯʝʥʠʷ ʵʪʦʛʦ 

ʤʝʪʦʜʘ ʩʚʷʟʘʥʳ ʩ ʥʝʙʦʣʴʰʦʡ ʩʪʘʪʠʩʪʠʢʦʡ ʦʙʫʯʘʶʱʠʭ ʚʝʢʪʦʨʦʚ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʩʝʡʩʤʦʘʢʪʠʚʥʳʭ ʟʦʥ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʚʦʟʤʦʞʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʥʘʙʣʶʜʘʝʤʦʛʦ ʷʚʣʝʥʠʷ, ʘ ʠʤʝʥʥʦ, ʯʪʦ ʧʨʠ ʦʜʥʦʤ ʠ 

ʪʦʤ ʞʝ ʘʤʧʣʠʪʫʜʥʦʤ ʫʨʦʚʥʝ ʘʥʦʤʘʣʴʥʳʭ ʜʝʬʦʨʤʘʮʠʡ (ʘ ʦʥ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚʳʙʦʨʦʤ ʝʜʠʥʦʛʦ 

ʧʦʨʦʛʘ ʧʨʠʚʝʜʝʥʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʣʘʩʩʘ ʂI ʜʣʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠʟ ʢʘʞʜʦʡ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ 

ʟʦʥʳ), ʦʧʨʝʜʝʣʝʥʥʳʡ ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʠʡ ʧʘʨʘʤʝʪʨ ʨʝʘʛʠʨʫʝʪ ʥʘ ʚʦʟʤʫʱʝʥʠʷ ʠʟ ʦʜʥʦʡ 

ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʳ ʠ ʥʝ ʨʝʘʛʠʨʫʝʪ ʥʘ ʚʦʟʤʫʱʝʥʠʷ ʩ ʪʝʤ ʞʝ ʘʤʧʣʠʪʫʜʥʳʤ ʫʨʦʚʥʝʤ ʠʟ ʜʨʫʛʠʭ 

ʟʦʥ, ʪʦ ʚ ʢʘʯʝʩʪʚʝ ʨʘʙʦʯʝʡ ʛʠʧʦʪʝʟʳ  ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʨʘʟʣʠʯʥʳʝ ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʠʝ 

ʢʦʤʧʦʥʝʥʪʳ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʤʝʭʘʥʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ ʦʧʨʝʜʝʣʝʥʥʦʡ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʯʘʩʪʦʪʳ. 

ʉʝʡʩʤʦʘʢʪʠʚʥʳʝ ʟʦʥʳ, ʚ ʩʠʣʫ ʩʚʦʝʛʦ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ, ʤʦʨʬʦʣʦʛʠʠ ʨʘʟʣʦʤʦʚ, 

ʘʥʠʟʦʪʨʦʧʠʠ ʩʨʝʜʳ, ʧʦ ʢʦʪʦʨʦʡ ʧʝʨʝʜʘʝʪʩʷ ʚʦʟʤʫʱʝʥʠʝ, ʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ, ʚ ʧʨʦʮʝʩʩʝ 

ʧʦʜʛʦʪʦʚʢʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʠʭ ʧʨʝʜʝʣʘʭ ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʥʘʙʣʶʜʘʪʝʣʴʥʫʶ ʩʢʚʘʞʠʥʫ ʩ ʨʘʟʣʠʯʥʦʡ 

ʯʘʩʪʦʪʦʡ ʚʦʟʤʫʱʝʥʠʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʨʝʘʢʮʠʷ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪ, ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʢ 

ʚʦʟʤʫʱʝʥʠʷʤ ʪʦʡ ʯʘʩʪʦʪʳ, ʩ ʢʦʪʦʨʦʡ ʧʨʠʭʦʜʷʪ ʚʦʟʤʫʱʝʥʠʷ ʠʟ ʟʘʜʘʥʥʦʡ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʳ, 

ʙʫʜʝʪ ʘʥʦʤʘʣʴʥʦʡ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʣʷ ʜʨʫʛʠʭ ʢʦʤʧʦʥʝʥʪ, ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʢ ʚʦʟʤʫʱʝʥʠʷʤ ʩ ʜʨʫʛʦʡ 

ʯʘʩʪʦʪʦʡ, ʪʝ ʞʝ ʩʘʤʳʝ ʚʦʟʤʫʱʝʥʠʷ ʥʝ ʚʳʟʦʚʫʪ ʟʘʤʝʪʥʳʭ ʦʪʢʣʦʥʝʥʠʡ [ʉʫʣʪʘʥʭʦʜʞʘʝʚ ʠ ʜʨ., 1989; 

ʀʙʨʘʛʠʤʦʚʘ, 2013].  

ʂ ʧʦʠʩʢʫ ʫʩʪʦʡʯʠʚʳʭ ʢʦʤʙʠʥʘʮʠʡ ʥʘʣʠʯʠʷ ʠ ʦʪʩʫʪʩʪʚʠʷ ʘʥʦʤʘʣʴʥʳʭ ʧʨʠʟʥʘʢʦʚ ʚ 

ʨʘʟʣʠʯʥʳʭ ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʘʭ ʧʝʨʝʜ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤʠ, ʧʨʦʠʩʭʦʜʷʱʠʤʠ ʚ ʨʘʟʣʠʯʥʳʭ 

ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨʘʭ, ʤʦʞʥʦ ʧʨʠʚʣʝʢʘʪʴ ʠ ʜʨʫʛʠʝ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ 

(ʥʘʢʣʦʥʳ ʠ ʜʝʬʦʨʤʘʮʠʠ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʚʘʨʠʘʮʠʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʠ ʪ. ʜ.). ʂʦʤʧʣʝʢʩ 

ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ, ʨʝʘʣʠʟʫʶʱʠʭ ʦʧʠʩʘʥʥʳʡ ʧʦʜʭʦʜ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ 

ʇʘʪʝʥʪʥʦʤ ʚʝʜʦʤʩʪʚʝ ʈʋʟ [ʀʙʨʘʛʠʤʦʚʘ ʠ ʜʨ., 2010; ʀʙʨʘʛʠʤʦʚ, ʀʙʨʘʛʠʤʦʚʘ, 2016].  

 

ɺʓɺʆɼʓ  

 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʥʘʨʷʜʫ ʩ ʦʯʘʛʦʚʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʷʚʣʝʥʠʷ 

ʘʥʦʤʘʣʠʡ ʚ ʧʫʥʢʪʝ ʥʘʙʣʶʜʝʥʠʷ, ʩʫʱʝʩʪʚʫʶʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʘʞʜʦʡ 

ʥʘʙʣʶʜʘʪʝʣʴʥʦʡ ʩʢʚʘʞʠʥʳ, ʩʦʩʪʦʷʱʠʝ ʚ ʠʟʙʠʨʘʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ ʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʧʘʨʘʤʝʪʨʘ ʥʘ 

ʚʦʟʤʫʱʝʥʠʷ ʠʟ ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʯʘʛʦʚʳʭ ʟʦʥ, ʧʦʨʦʞʜʘʶʱʠʝ ʚʳʩʦʢʦʘʤʧʣʠʪʫʜʥʳʝ ʘʥʦʤʘʣʠʠ, ʥʝ 

ʫʢʣʘʜʳʚʘʶʱʠʝʩʷ ʚ ʦʙʱʫʶ ʟʘʚʠʩʠʤʦʩʪʴ. ɺʳʷʚʣʝʥʠʝ ʪʘʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʫʩʪʘʥʦʚʣʝʥʠʝ ʠʭ ʩʚʷʟʠ ʩ 

ʪʝʢʪʦʥʠʢʦʡ ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ. 

ʉ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʷʚʣʝʥʠʷ ʧʨʝʜʚʝʩʪʥʠʢʦʚ ʧʝʨʝʜ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤʠ, 

ʧʨʦʠʩʭʦʜʷʱʠʤʠ ʚ ʨʘʟʣʠʯʥʳʭ ʩʝʡʩʤʦʘʢʪʠʚʥʳʭ ʟʦʥʘʭ, ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʨʷʜʦʚ ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ, ʧʦʟʚʦʣʷʶʱʘʷ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʪʝʢʫʱʫʶ 

ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ ʥʘ ʧʨʝʜʤʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʠʣʴʥʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʚ 

ʢʦʥʢʨʝʪʥʦʡ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʝ. 
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Zilzila zonasida kuchli zilzilalar boᾶlishi mumkinligi uchun hozirgi seysmologik vaziyatni aniqlash imkonini 

beradigan gidrogeokimyoviy kuzatuv seriyalarini koᾶp komponentli qayta ishlash metodologiyasi 

T.L.  Ibragimova 

Annotasiya. Turli seysmik faol zonalarda sodir bo'ladigan zilzilalar darakchilarining namoyon bo'lish 

xususiyatlarini hisobga olgan holda, gidrogeokimyoviy kuzatuvlar seriyasini ko'p komponentli qayta ishlash 

texnikasi ishlab chiqilgan va amaliy foydalanish uchun tavsiya etilgan, bu esa hozirgi seysmologik vaziyatni 

aniqlash imkonini beradi. ma'lum bir seysmik faol zonada kuchli zilzila. 

Kalit so'zlar:  gidrogeokimyoviy prekursorlar, zilzila prognozi, prognoz signali, anomaliya, ishonch 

oralig'i, diskriminant tahlili. 

  

Methodology of multicomponent processing of hydrogeochemical observation series,  

which allows to identify the current seismological situation for the possibility of a strong earthquake  

in a particular seismically active zone 

T.L.  Ibragimova 

Abstract. Taking into account the peculiarities of manifestation of precursors before earthquakes occurring 

in different seismic active zones, a technique of multicomponent processing of hydrogeochemical observation series 

has been developed and recommended for practical use, which makes it possible to identify the current 

seismological situation for the possibility of a strong earthquake in a particular seismic active zone. 

Key words: hydrogeochemical precursors, earthquake forecast, forecast signal, anomaly, confidence 

interval, discriminant analysis.  
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FAOL TEK TONIK YER YORIQLARI ZONALARINI INSTRUMENTAL GEOFIZIK  

USULLAR ORQALI ANIQLASH  

(Tovoqsoy geodinamik poligoni misolida) 
 

U.A. Nurmatov, Z.F. Shukurov , V.R. Yusupov, X.B. Isroilov , S.K. Qultayev 
 

OózR FA Gó.O.Mavlonov nomidagi Seysmologiya instituti 
 

Annotatsiya. Maqolada Tovoqsoy geodinamik poligonida olib borilgan insturmental geofizik tadqiqot 

natijalari keltirilgan. Oótkazilgan magnitometrik va radiometrik kuzatuvlar orqali Tovoqsoy geodinamik poligoni 

hududida mavjud boólgan Karjantogó chuqur yer yorigói va unga koóndalang boólgan Tovoqsoy yer yoriqlarining 

makondagi joylashuvlari va yoónalishlari oórganilgan. Qoóllanilgan kompleks insturmental geofizik usullar orqali 

faol tektonik yer yoriqlarini makondagi joylashuvlarini aniqlash, ularni koórsatkichlariga aniqliklar kiritish 

imkoniyatlari baholangan. 

Tayanch soózlar: tektonik yer yoriqlari, magnitometriya, radiometriya, monitoring, seysmiklik. 
 

Kirish.  Hozirgi kunda kuchli zilzilalarning aksariyat qismi faol tektonik yer yoriqlari zonalarida 

yuzaga kelishi tasdiqlangan [Abdullabekov va bosh., 2002]. Hududlarni seysmik xavfini baholashda 

tektonik yer yoriqlari zilzilalarning chiziqli manbaalari sifatida qabul qilingan boólib, ular yer qobigói 

bloklarida yigóilgan kuchlanishlarni sarf boóladigan zonalarini aks ettiradi. Shu sabali amaliyotda yer 

qobigóining faol tektonik yer yoriqlarini aniqlash, ularni koórsatkichlarini (uzunliklari, makondagi 

joylashuvi, seysmik potensiali, morfologiyasi va bosh.) baholash aloxida ahamiyat kasb etadi. Bugungi 

kunda Respublika hududi uchun turli miqyosda tuzilgan xaritalar mavjud (Yakubov va bosh., 1976 [1]; 

Ibragimov va bosh., 1978 [2]; Bachmanov va bosh., 2017 [3]). Taôkidlash lozimki aksariyat xollarda 

tuzilgan bu xaritalar mayda masshtabli va sxematik (1:1000000; 1:2500000, 1:5000000) xaritalar boólib, 

ulardagi maôlumotlar xar doim ham bir biriga mos kelmaydi. Misol tariqasida 1-chi rasmda Góarbiy 

Tiyon-Shon (Sadikov va bosh., 2021 [4]) va Yevrosiyo [Bachmanov va bosh., 2017] uchun tuzilgan 

xaritalardan Toshkentoldi hududiga tegishli qismlari keltirilgan. Solishtirish natijasidan koórinib turibdiki 

yer yoriqlarining makonda joylashuvi ayrim hollarda bir-biridan keskin farq qiladi. 

Oózbekiston Respublikasi Prezidentining 2023 yil16 maydagi ñOózbekiston Respublikasi axolisi 

va hududining seysmik xavfsizligini taôminlash tizimini yanada takomillashtirishga oid qoóshimcha chora 

tadbirlar toógórisidaò PQ-158-sonli qarorining 11-bandi ñRespublika hududlarida, shu jumladan suv 

omborlari va yirik togó-kon sanoati komplekslarida mavjud faol tektonik yer yoriqlarining 

koórsatkichlarini oórganish, ularning elektron xaritalari va pasportini ishlab chiqishò ga qaratilgan. 

Tadqiqot ishi ushbu qarorning ijrosini taôminlash yuzasidan olib borilgan izlanishlar natijasiga qaratilgan. 

Maôlumki, Toshkentoldi hududining seysmik faolligi hududda mavjud boólgan faol tektonik yer 

yorilari zonalarida kechayotgan jarayonlar bilan uzviy bogóliq. Tadqiqot hududida seysmik jixatdan eng 

faol yer yoriqlar sarasiga Karjantogó, Toshkentoldi fleksura-yoriq zonasi va Piskom yer yorigólari kiradi. 

Ushbu yer yoriqlarining faolligi  natijasida yuzaga kelgan Toshkent-Piskom seysmogen zonasi doirasida  

oótmishdan to shu kungacha 6 ta kuchli (M Ó 5,0) zilzilalar qayd etilgan. Bular: Piskom, 1937 yil, M = 

6,5; Burchmulla, 1959 yil, M = 5,7; Toshkent, 1966 yil, M = 5,3; Tovoqsoy, 1977 yil, M = 5,3; Nazarbek, 

1980 yil, M = 5,5; Toshkent, 2008 yil, M = 4,7 [5]. Seysmik xavfni hisoblashda odatda seysmik taôsirlar 

seysmogen zonadan hisoblanadi. Vaholanki, seysmogen zonani ajratishda geologik asos sifatida yuqorida 

qayd etilgan yer yoriqlari qabul qilingan boólsada zonaning kengligi sodir boólgan kuchli zilzilalarning 

oólchamiga qarab oótkazilgan va ularning kengligi 13-17 km, ayrim hollarda 20-25 km gacha oózgarib 

boradi. Bu hol seysmik taôsirni hisoblashda taôsir qiymatining oshirib baholashga olib kelishi mumkin. Su 

oórinda seysmogen zonaga asos boólgan yer yoriqlarini joylashuvini iloji boricha aniq baholash alohida 

axamiyat kasb etadi. Yer yoriqlarini makondagi joylashuvini aniqlashda dala geologik izlanishlari, 

geodezik va kosmik suratlarni tahlil qilish usullaridan tashqari instrumental geofizik usullardan foydalash 

yaxshi natijalar olishga imkon beradi. 
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Yer qobigóida faol tektonik yer yoriqlar zonalarini turli geofizik maydonlarda namoyon boólishi 

avvaldan maôlum. MDX miqyosida tektonik yer yoriqlari koóplab olimlar tomonidan oórgangan, 

jumladan, Rossiya Fanlar akademiyasining Geosfera dinamikasi instituti professori A.A.Spivak tektonik 

yer yoriqlari taôsirida boólgan zonalarda geofizik maydonlarni instrumental kuzatish natijalari orqali tahlil 

qilgan. Bunga koóra yer yorigói zonalarida yer qobigói bloklarining oórta qismlariga nisbatan geofizik 

maydonlarning oózgarishi sezilarli darajada yuqori boólganligini tavsiflagan. Koóp hollarda yer yoriqlari 

zonalarida turli tabiatdagi geofizik maydonlar oórtasida energiya almashinuvi kuzatilgan [6]. 

Rossiya Fanlar akademiyasining Ural filiali Komi ilmiy markazi Geologiya instituti yetakchi 

ilmiy xodimi V.V.Udoratin Vichegod botiqligida olib borgan batafsil magnit-qidiruv ishlarini tahlil qilib, 

Góarbiy Timan yer yorigóini magnit maydonning maksimal va minimal qiymatli izochiziqlari orqali aniq 

zona sifatida ajratish murakkabligini, ayrim hollarda uni faqat asos va oóta asosli togó jinslari tarqalgan 

hududlar boóylab kuzatish mumkinligini taôkidlagan (1 va 2-rasmlar) [7]. 

 

 

1-rasm. Toshkent viloyati hududidan oôtgan faol tektonik yer yoriqlari. 1 ï Góarbiy Tiyon-Shon hududi faol tektonik yer yoriqlari 
xaritasidan koóchirma [Sadikov va bosh., 2019], 2 ï Yevrosiyo faol yer yoriqlari bazasidan koóchirma [Bachmanov va bosh., 2017]. 
Fig. 1. Active tectonic faults that passed through the territory of Tashkent region. 1 - Extract from the map of active tectonic 
faults of the Western Tien-Shan [Sadikov et al., 2019], 2 - Extract from the database of active earthquakes in Eurasia [Bakhmanov 

et al., 2017]. 

 

 

2-rasm. Vichegod botiqligining anomal magnit maydon xaritasi. 1 ï yer yoriqlari, 2 ï yer yoriqlarining nomlari, 3 ï musbat 
anomal magnit maydon izochiziqlari, 4 ï manfiy anomal magnit maydon izochiziqlari, 5 ï anomal magnit maydonning nol qiymatli 

izochiziqlari (ixtiyoriy birliklarda). 
Fig. 2. Map of the anomalous magnetic field of the Vichegodsk flexure. 1 - ground faults, 2 - names of ground faults, 3 - 
isolines of positive anomalous magnetic field, 4 - isolines of negative anomalous magnetic field, 5 - isolines of zero value of 

anomalous magnetic field (in arbitrary units). 
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V.V.Udoratin Vichegod botiqligida oótkazilgan ekspress emanatsiya (radiometriya) tadqiqot 

natijalariga koóra, yer yorigói zonasi radon miqdori faolligining ortishi bilan ajralib turishini aniqlagan 

(3-rasm) [7]. 

 

 

3-rasm. Góarbiy Timan yer yorigóining A, B, V, G, D, E, J, Z, I profillari bilan kesishgan qismida radon miqdoridagi 
oózgarishlarning grafiklari. 

Fig. 3. Plots of radon quantity changes at the intersection of profiles A, B, V, G, D, E, J, Z, I of the West Timan fault 

 

Tovoqsoy geodinamik poligoni 1978 yilda OózR FA Seysmologiya instituti tomonidan 

Karjantogó koótarilmasining janubi-góarbiy qismining janubi-sharqiy qanotida 1977 yilda sodir boólgan 

kuchli Tovoqsoy zilzilasidan (M = 5,3) soóng tashkil etilgan. Tovoqsoy sinov poligonini yaratishdan 

maqsad geodezik va geofizik usullardan foydalangan holda zilzilani prognoz qilishni takomillashtirish 
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hamda Karjantogó chuqur yer yorigói zonasida bloklarning zamonaviy harakatlarini kuzatish boólgan  

(4-rasm) [8]. 

Tovoqsoy geodinamik poligoni hududida 1991-1994 yillarda rejimli kuzatuvlar bilan bir qatorda 

yosh dislokatsiyalarni aniqlash va xaritalash maqsadida dala strukturaviy-geologik tadqiqotlar, 

shuningdek, aerofotosuratlar orqali turli masshtabli topografik xaritalarni izohlash ishlari olib borilgan. 

Natijada hududning strukturaviy-geologik va struktura-kinematik xususiyatlariga oid maôlumotlar 

olingan. 

 

  

4-rasm. Tovoqsoy geodinamik poligonining geodezik reperlarni hisobga olgan holda 
geologik-tektonik tuzilish sxemasi [8]. 

Fig. 4. Taking into account geodetic landmarks of the Tovoksoy geodynamic polygon. 
scheme of geological and tectonic structure [8]. 

 

2002-2008 yillar davomida geodinamik poligon doirasida tektonik strukturalarni zamonaviy 

xaraktlarini geodezik, geofizik va seysmologik maôlumotlar asosida oórganish ishlari amalga oshirilgan. 

Izlanishlar natijasida Karjantogó yer yorigóini Tovoqsoy yer yorigói bilan kesishish natijasida yuzaga 

kelgan bloklarlarining vertikal va gorizontal xarakatlari baholangan. Olingan natijalarga koôra yer 

yoriqlari bloklarining vertikal va gorizontal xarakatlari vaqt birligida tez oózgaruvchanligi anilangan  

[8, 9]. Shu bilan bir qatorda Karjantogó va Tovoqsoy yer yorigólari zonalarining bugungi kundagi faolligi 

baholangan. 

Tadqiqot metodikasi. Tovoqsoy geodinamik poligoni hududidan oótgan Karjantogô chuqur yer 

yorigói va unga koóndalang boólgan Tovoqsoy yer yoriqlarining makondagi joylashuvi va yoónalishlarini 

aniqlash maqsadida yer yoriqlari zonalarini perpendikulyar yoónalishda kesib oótadigan ikkita profillar 

boóyicha magnitometrik va radiometrik kuzatuvlar oótkazildi. Kuzatuv ishlari yuqori aniqlikdagi 

GEM GSM-19T protonli magnitometrlar va SRP-6801 radiometrlari yordamida oótkazildi [10]. 

Birinchi ï I-I profil boóyicha 62 ta punktda hamda ikkinchi ï II -II  profil boóyicha 142 ta punktda 

oólchov ishlari olib borildi (5-rasm). Punktlar orasidagi masofa 25 metrni tashkil qiladi. Maôlumki, 

magnitometrik tadqiqotlarda geomagnit maydoninig anomal variatsiyalarini aniqlash uchun statsionar 

stansiyalarda oólchangan geomagnit maydon qiymatlaridan dalada kuzatilgan geomagnit maydonning bir 

vaqtdagi qiymatlari ayriladi hamda geomagnit maydonining lokal anomal variatsiyalari aniqlanadi.  
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5-rasm. I-I profil boóyicha Karjantogô va Tovoqsoy yer yoriqlarining geomagnit maydonda namoyon boólish grafigi. 
Fig. 5. Graph of the Karjantau and Tovoksoy faults manifestation in the geomagnetic field along the I-I profile. 

 

Oótkazilgan magnitometrik oólchov natijalari asosida xar ikkala profil boóyicha oózgarishlarni aks 

ettiruvchi grafiklar tuziladi.  

Radiometrik oólchovlar har bir punktda uch martadan oólchov oôtkazish natijasida amalga 

oshirilgan. Olingan natijalar asosida radiometrik maydonning anomal oózgarishlarining grafiklari tuzilib 

yer yoriqlari zonalari bilan qoóshma tahlil qilingan. 

Tadqiqot natijalari.  Har bir punktda oólchangan magnitometrik va radiometrik maôlumotlar 

GNSS maôlumotlari bilan birgalikda umumlashtirib, exsel dasturida maôlumotlar bazasi yaratildi. 

Yaratilgan maôlumotlar bazasi asosida oólchov maôlumotlari uzoqlik va kenglik koordinatalari boóyicha 

ArcGIS dasturiga joylandi. Aniqlangan geomagnit va radiometrik maydon variatsiyalari ArcGIS dasturi 

yordamida mavjud yer yoriqlari bilan taqqoslash orqali yer yoriqlarining geofizik maydonlarida namoyon 

boólishi kuzatildi. 

Profillar boóyicha olib borilgan instrumental geofizik tadqiqotlar natijasida tuzilgan geomagnit va 

radiomterik maydon variatsiyalarining grafiklarini yer yoriqlari zonalari bilan taqqoslash natijalari 5 va 

6-rasmlarda keltirilgan. 

 

 

6-rasm. I-I profil boóyicha Karjantogô va Tovoqsoy yer yoriqlarining radioaktiv maydonda namoyon boólish grafigi. 
Fig. 6. Graph of manifestation of the Karjantog and Tovoksoy faults in the radioactive field along the I-I profile. 

 

Tuzilgan grafiklar Karjantogó va Tovoqsoy faol yer yoriqlari zonalarini geomagnit va radioaktiv 

maydonlarda anomal variatsiya sifatida namoyon boólganligini koórsatadi. I-I profil boóyicha instrumental 

tadqiqot natijalari shuni koórsatadiki kuzatilayotgan maydonlarda yer yoriqlari yagona anomal variatsiya 

shaklida namoyon boólmasdan, balki maôlum bir kenglikda namoyon boólganligi aniqlandi. Bunday holat 

xar ikkala profillarda geofizik variasiyalarning bir xilda namoyon boólishi anomal variatsiyalar yer 

yoriqlari zonalarida kechayotgan jarayonlar bilan bogóliqligini  koórsatadi. Eôtiborni namoyon boólgan 

anomal oózgarishlarni kengiligi qaratamiz. I-I profil boóyicha magnitometrik maydonning anomal 
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oózgarishlari 779 metrdan 1140 metrgacha (361 m) boólgan oraliqda, radiometrik maydonning anomal 

oózgarishlari esa 750 metrdan 1129 metrgacha (379 m) boólgan oraliqda qayd qilingan. Yer yorigóini 

kuzatilayotgan maydonlarda bunday keng anomal variatsiya tarzida namoyon boólishi bir tomondan 

oótkazilgan profillarning yer yorigóiga nisbatan oótkir burchak ostida oótkazilganligi natijasida qayd 

qilingan boólsa, ikkichi tarafdan ular yer yoriqlarini  dinamik taôsir zonasini aks ettirishi mumkinligini  

koórsatadi. Bundan tashqari I-I profil boóyicha olingan natijalarga koóra kuzatilgan anomal variatsiya 

qiymatlari Tovoqsoy yer yorigói zonasida Karjatogó yer yorgóiga nisbatan yuqoriroq ekanligi qayd 

qilingan. Dastlab bunday natija A.I.Toóychiev [11] tomonidan yer magnit maydonining variatsiyalarini 

vaqt boóyicha namoyon boólishida qayd etilgan. Kuzatilgan bu holat hududning shimol-shimoli-góarb 

yoónalishida regional kuchlanganlik natijasida ushbu yoónalishdagi yer yoriqlari zonalari faollashuviga 

olib kelayotganligidan dalolat beradi.  

Huddi shu tariqa ikkinchi ï II -II  profil boóyicha ham variatsiyalarni aks ettiruvchi grafiklar tuzildi 

va profilni kesib oótgan yer yorigói bilan taqqoslandi (7, 8-rasmlar). 

 

 

7-rasm. II-II profil boóyicha Karjantogô yer yorigóining geomagnit maydonda namoyon boólish grafigi. 
Fig. 7. Graph of the Karjantog fault manifestation in the geomagnetic field along profile II-II. 

 

 

8-rasm. II-II profil boóyicha Karjantogô yer yorigóining radioaktiv maydonda namoyon boólish grafigi. 
Fig. 8. Graph of the Karjantog fault manifestation in the radioactive field along profile II-II. 
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Yuqorida keltirilgan 7 va 8-grafiklardan koórish mumkinki Karjantogô yer yorigói zonasining 

chegaralari geomagnit va radioaktiv maydonlarning anomal variatsiyalarida yaqqol namoyon boólgan. 

II-II profil boóyicha kuzatuv natijalariga koóra 2292 metrdan 2810 metrgacha (518 m) boólgan oraliqda 

yer magnit maydonining anomal oózgarishlari kuzatilgan. Radiometrik maydonning anomal oózgarishlari 

2378 metrdan 2900 metrgacha (522 m) boólgan oraliqda kuzatilgan. 

Yuqoridagi 9-rasmga asosan 1-raqamli qizil rang bilan ajratilgan, yaôni instrumental kuzatuv 

natijalari orqali aniqlangan Karjantogó yer yorigóinig haqiqiy joylashuvi, 2-raqamli koôk rangli 

(V.G.Trifonov va bosh. tomonidan ajratilgan) va 3-raqamli sariq rangli (R.N.Ibragimov va bosh. 

tomonidan ajratilgan) yer yoriqlaridan mos ravishda 1125 m va 1700 m farq qilishi aniqlandi. 

Olingan natijalar foydalanib kelinayotgan yer yoriqlari xaritalarida Karjantogó yer yorigóinig 

joylashuvi taxminan 1,5 km janubda keltirilganini va tuziladigan pasportlashtirishda bu holat 

toógóirlanishi lozimligini koórsatadi. 

 
 

 

 

9-rasm. I-I va II-II profillar boôyicha Tovoqsoy geodinamik poligoni hududidan oótgan 
Karjantogô va Tovoqsoy yer yoriqlari zonalarining sxematik xaritasi. 

Fig. 9. It passed through the territory of the Tovoksoy geodynamic massif along profiles I-I and II-II. 
Schematic map of the Karjantog and Tovoksoy fault zones. 

 

 

 

XULOSA  

 

Tadqiqot hududida olib borilgan instrumental magnitometrik va radiometrik kuzatuv 

natijalariga asosan Karjantogô va Tovoqsoy yer yoriqlarining chegaralari geomagnit va radioaktiv 

maydonlar anomal variatsiyalarida yaqqol aks etganligi kuzatildi. 

Olingan natijalar asosida Karjantogó va Tovoqsoy yer yoriqlarining makondagi holatiga 

aniqliklar kiritildi.  

Oótkazilgan geofizik tadqiqotlar shuni koórsatdiki, instrumental geofizik usullar yordamida 

tektonik yer yoriqlarini tadqiq etish, ularni faolligini baholash, fizik maydonlarda namoyon boólishini 

kuzatish, hududlarning zamonaviy tektonik holatini monitoring qilib borish mumkinligini koórsatdi. 

Oótkazilgan instrumental geofizik usullar tektonik yer yoriqlarining oólchamlari boóyicha 

darajasini tadqiq etishga, makondagi joylashuviga aniqliklar kiritishga, bugungi kundagi faolligini 

baholashga, ularni koórsatkichlariga (uzunligi, chuqurligi, morfologiyasi va faollanish darajasi) 

aniqliklar kiritishga imkon beradi. 
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Determination of zones of active tectonic faults by instrumental geophysical methods 

U.A. Nurmatov, Z.F. Shukurov, V.R. Yusupov, H.B. Isroilov , S.K. Kultayev 

 

Abstract. The article presents the results of instrumental geophysical research conducted at the Tavaksay 

geodynamic polygon. Through magnetometric and radiometric observations, the locations and directions of the 

Karjantau deep fault and the Tavaksay fault passing through the Tavaksay geodynamic polygon were determined. 

Efficiency and other aspects of application of complex instrumental geophysical methods in the study of active 

tectonic faults are described. 

Key words: tectonic faults, magnetometry, radiometry, monitoring, seismicity. 
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ʀʥʩʪʠʪʫʪ ʩʝʡʩʤʦʣʦʛʠʠ ʠʤ. ɻ.ɸ.ʄʘʚʣʷʥʦʚʘ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ 

 
ɸʥʥʦʪʘʮʠʷ. ɸʤʧʣʠʪʫʜʘ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʥʘ ʋʟʙʝʢʩʢʦʡ ʯʘʩʪʠ ɿʘʧʘʜʥʦ-ʊʷʥʴ-ʐʘʥʴʩʢʦʛʦ 

ʦʨʦʛʝʥʘ ʜʦʩʪʠʛʣʘ 14000 ʤ, ʪʦʛʜʘ ʢʘʢ ʥʘ ɸʨʘʣʦ-ʋʩʪʶʨʪʩʢʦʤ ʨʝʛʠʦʥʝ ʊʫʨʘʥʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʚʩʝʛʦ ʣʠʰʴ 600 ʤ. 

ɸʤʧʣʠʪʫʜʘ ʜʚʠʞʝʥʠʡ ʚ ʦʨʦʛʝʥʝ ʙʦʣʝʝ ʯʝʤ ʚ 20 ʨʘʟ ʚʳʰʝ, ʯʝʤ ʥʘ ʧʣʘʪʬʦʨʤʝ. ʉʢʦʨʦʩʪʠ ʥʘʠʙʦʣʴʰʠʭ 

ʩʦʚʨʝʤʝʥʥʳʭ ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʚ ʵʪʠʭ ʨʝʛʠʦʥʘʭ ʧʦʢʘʟʳʚʘʶʪ ʩʦʧʦʩʪʘʚʠʤʳʝ ʨʝʟʫʣʴʪʘʪʳ: ʥʘ ʦʨʦʛʝʥʝ 

ʚʘʨʴʠʨʫʝʪ ʦʪ -10 ʜʦ +10 ʤʤ/ʛʦʜ, ʘ ʥʘ ʧʣʠʪʝ ʤʝʥʷʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 0+4 ʤʤ/ʛʦʜ. ʅʘʙʣʶʜʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʥʘ ʧʣʘʪʬʦʨʤʝ. ʊʘʢʞʝ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʦʚ 

ʨʝʟʫʣʴʪʘʪʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠʩʩʣʝʜʫʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʜʝʣʘʝʪʩʷ ʚʳʚʦʜ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɿʘʧʘʜʥʳʡ ʊʷʥʴ-ʐʘʥʴ; ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ; ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʝ ʜʚʠʞʝʥʠʷ; 

ʥʝʦʪʝʢʪʦʥʠʢʘ; ʩʦʚʨʝʤʝʥʥʳʝ ʜʚʠʞʝʥʠʷ; ʥʘʧʨʷʞʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ; ʊʫʨʘʥʩʢʘʷ ʧʣʘʪʬʦʨʤʘ. 

  
ɺʚʝʜʝʥʠʝ. ɸʥʘʣʠʟ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʯʘʩʪʴʶ 

ʩʝʡʩʤʦʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʠʟʫʯʝʥʠʝʤ ʨʘʟʣʦʤʥʦ-ʙʣʦʢʦʚʳʭ 

ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ, ʘ ʪʘʢʞʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʜʚʠʞʝʥʠʡ, 

ʩʬʦʨʤʠʨʦʚʘʚʰʠʭ ʵʪʠ ʩʪʨʫʢʪʫʨʳ. ʈʘʟʣʦʤʳ ʠ ʙʣʦʢʠ, ʨʘʟʚʠʪʳʝ ʚ ʟʝʤʥʦʡ ʢʦʨʝ, ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ 

ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʝ ʠ ʚʟʘʠʤʦʦʙʫʩʣʦʚʣʝʥʥʳʝ ʩʪʨʫʢʪʫʨʥʳʝ ʬʦʨʤʳ. ɸʢʪʠʚʥʳʡ ʨʘʟʣʦʤ ʨʝʘʛʠʨʫʝʪ 

ʜʚʠʞʝʥʠʝʤ ʥʘ ʠʟʤʝʥʝʥʠʝ ʧʦʣʷ ʥʘʧʨʷʞʝʥʠʡ ʠ ʚ ʵʪʦʤ ʢʣʶʯʝ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʩʝʡʩʤʠʯʝʩʢʦʡ 

ʦʧʘʩʥʦʩʪʠ.  

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʜʥʠʤ ʠʟ ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʠʟʫʯʝʥʠʷ ʥʦʚʝʡʰʠʭ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʷʚʣʷʝʪʩʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ. ʇʨʝʠʤʫʱʝʩʪʚʦ ʜʘʥʥʦʛʦ ʩʧʦʩʦʙʘ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʘʥʘʣʠʟʘ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʦʩʪʨʦʝʥʠʡ ʨʘʟʥʳʭ ʣʝʪ, ʧʨʠʚʣʝʯʝʥʠʠ ʢ 

ʘʥʘʣʠʟʫ ʩʦʚʦʢʫʧʥʦʩʪʠ ʜʘʥʥʳʭ ʧʦ ʛʣʫʙʠʥʥʦʤʫ ʩʪʨʦʝʥʠʶ, ʨʘʟʨʳʚʥʦʡ ʪʝʢʪʦʥʠʢʝ ʠ ʩʦʚʨʝʤʝʥʥʳʭ 

ʜʚʠʞʝʥʠʡ. ʕʣʝʤʝʥʪ ʜʝʢʦʤʧʦʟʠʮʠʠ ʜʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʧʦʟʚʦʣʷʝʪ ʟʘʤʝʥʫ ʥʝʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʢʘʨʪ ʠ ʩʭʝʤ ʥʘ ʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʛʣʫʙʠʥʥʦʛʦ ʩʪʨʦʝʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʛʣʫʙʠʥʥʦʛʦ ʩʪʨʦʝʥʠʷ ʠ 

ʩʪʨʫʢʪʫʨʳ ʤʝʟʦʟʦʡʩʢʦ-ʢʘʡʥʦʟʦʡʩʢʦʛʦ ʯʝʭʣʘ ï ʚʘʞʥʘʷ ʯʘʩʪʴ ʩʝʡʩʤʦʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. 

ʉʨʝʜʥʷʷ ʤʦʱʥʦʩʪʴ ʟʝʤʥʦʡ ʢʦʨʳ ʚ ʨʝʛʠʦʥʝ ʩʦʩʪʘʚʣʷʝʪ 40 ʢʤ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʠʟʢʠʤʠ 

ʛʨʘʜʠʝʥʪʘʤʠ ʠʟʤʝʥʝʥʠʷ ʛʣʫʙʠʥ ʟʘʣʝʛʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʄʦʭʦ, ʦʙʰʠʨʥʳʤʠ ʧʦʣʦʛʠʤʠ ʬʦʨʤʘʤʠ ʝʝ 

ʨʝʣʴʝʬʘ. ʂʦʥʩʦʣʠʜʠʨʦʚʘʥʥʘʷ ʢʦʨʘ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʤʝʞʜʫ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʧʘʣʝʦʟʦʡʩʢʦʛʦ 

ʬʫʥʜʘʤʝʥʪʘ ʠ ʄʦʭʦ, ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʘ. ʆʥʘ ʠʤʝʝʪ ʪʨʝʭʯʣʝʥʥʦʝ ʩʪʨʦʝʥʠʝ. ɺʝʨʭʥʷʷ ʯʘʩʪʴ ʢʦʨʳ 

ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʧʘʣʝʦʟʦʡʩʢʦʛʦ ʩʢʣʘʜʯʘʪʦʛʦ ʦʩʥʦʚʘʥʠ ̫ ʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ. 

ʄʦʱʥʦʩʪʴ ʚʝʨʭʥʝʡ ʯʘʩʪʠ 10-12 ʢʤ. ʉʨʝʜʥʶʶ ʯʘʩʪʴ ʧʨʝʜʩʪʘʚʣʷʶʪ ʨʘʩʩʣʦʝʥʥʳʝ ʩʣʦʠ ʩ ʧʦʥʠʞʝʥʥʦʡ 

ʠ ʧʦʚʳʰʝʥʥʦʡ ʩʢʦʨʦʩʪʷʤʠ. ʉʢʦʨʦʩʪʴ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʣʥ 6,5-6,7 ʢʤ/ʩʝʢ, ʘ ʚ ʚʦʣʥʦʚʦʜʘʭ 5,8- 

6,2 ʢʤ/ʩʝʢ. ʄʦʱʥʦʩʪʴ ʩʨʝʜʥʝʡ ʢʦʨʳ 10-15 ʢʤ. ʆʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʚʦʣʥʦʚʦʜʦʚ 

ʜʦʧʫʩʢʘʝʪʩʷ ʚʳʩʦʢʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʚʦʜʠʤʦʩʪʴ ʩʣʦʝʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʨʫʰʝʥʠʷ ʧʦʨʦʜ ʠ ʠʭ 

ʧʦʩʣʝʜʫʶʱʠʤ ʦʙʚʦʜʥʝʥʠʝʤ. ʅʠʞʥʷʷ ʯʘʩʪʴ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʦʡ ʢʦʨʳ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʘʣʳʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʦʪʨʘʞʘʶʱʠʭ ʛʨʘʥʠʮ ʠ ʛʨʘʥʠʮ ʦʙʤʝʥʘ. ʕʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ 

cʣʘʙʦʨʘʩʩʣʦʝʥʥʦʩʪʠ ʜʘʥʥʦʡ ʯʘʩʪʠ ʢʦʨʳ. ʄʦʱʥʦʩʪʴ ʥʠʞʥʝʡ ʯʘʩʪʠ ʢʦʨʳ ʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 12- 

15 ʢʤ. ɼʣʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʝʛʠʦʥʘ ʦʪʤʝʯʘʝʪʩʷ ʩʦʛʣʘʩʥʦʝ ʟʘʣʝʛʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʝʡ ʄʦʭʦ, 

ʧʘʣʝʦʟʦʡʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʝʣʴʝʬʘ [1-5]. 

ʅʝʦʪʝʢʪʦʥʠʢʘ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʤʳ ʠʟʫʯʠʣʠ ʩʫʱʝʩʪʚʫʶʱʠʝ 

ʢʘʨʪʳ ʠ ʩʭʝʤʳ ʥʝʦʪʝʢʪʦʥʠʢʠ [6-12]. ɼʣʷ ʥʘʩʪʦʷʱʝʛʦ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʢʘʨʪʘ ʥʦʚʝʡʰʠʭ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʖʛʘ ʉʉʉʈ (ʧʦʜ ʨʝʜ. ʃ.ʇ.ʇʦʣʢʘʥʦʚʦʡ, 1971 ʛ., ʤʘʩʰʪʘʙ  

1:1 000 000), ʢʘʢ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʩʦʚʨʝʤʝʥʥʦʤʫ ʨʝʣʴʝʬʫ (ʨʠʩ. 1). ɺ 

ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʦʪʣʘʛʘʣʠʩʴ ʥʝʦʛʝʥʦʚʳʝ ʠ ʯʝʪʚʝʨʪʠʯʥʳʝ ʦʪʣʦʞʝʥʠʷ. ɺ 

ʎʝʥʪʨʘʣʴʥʳʭ ʂʳʟʳʣʢʫʤʘʭ ʠ ʖʞʥʦʤ ʇʨʠʘʨʘʣʴʝ ʦʥʠ ʦʙʨʘʟʫʶʪ ʤʘʪʝʨʠʢʦʚʳʡ ʧʦʢʨʦʚ, ʛʜʝ 

ʧʨʝʦʙʣʘʜʘʶʪ ʧʝʩʯʘʥʦ-ʘʣʝʚʨʠʪʦ-ʛʣʠʥʠʩʪʳʝ ʥʘʢʦʧʣʝʥʠʷ ʣʘʛʫʥʥʳʭ ʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʬʘʮʠʡ. ɺ 
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ʧʨʝʜʝʣʘʭ ʋʩʪʶʨʪʘ ʠʭ ʩʤʝʥʷʶʪ ʤʦʨʩʢʠʝ ʠ ʣʘʛʫʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʤʠʦʮʝʥʘ. ɺʳʜʝʣʷʶʪ ʪʨʠ ʩʪʘʜʠʠ 

ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʣʘʥʜʰʘʬʪʘ: ʦʣʠʛʦʮʝʥ-ʥʠʞʥʠʡ ʤʠʦʮʝʥʦʚʳʡ; ʩʨʝʜʥʠʡ ʤʠʦʮʝʥïʥʠʞʥʠʡ 

ʧʣʠʦʮʝʥʦʚʳʡ ʠ ʩʨʝʜʥʠʡ-ʚʝʨʭʥʠʡ ʧʣʠʦʮʝʥʦʚʳʡ. ɺʝʨʭʥʠʡ ʧʣʠʦʮʝʥ ï ʵʦʧʣʝʡʩʪʦʮʝʥʦʚʳʡ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ʟʘʚʝʨʰʘʝʪ ʨʘʥʥʠʡ ʥʝʦʛʝʥʦʚʳʡ ʵʪʘʧ ʵʧʦʭʠ ʥʦʚʝʡʰʝʛʦ ʦʨʦʛʝʥʝʟʘ. 

ʆʩʘʜʦʯʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʵʨʦʟʠʦʥʥʳʭ ʣʠʥʝʡʥʳʭ ʜʦʣʠʥ ʠ ʢʦʪʣʦʚʠʥ ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʘʟʣʠʯʥʳʤʠ 

ʪʠʧʘʤʠ ʨʘʟʨʝʟʦʚ. ʅʘʠʙʦʣʝʝ ʜʨʝʚʥʠʝ ï ʩʦʣʝʥʦʩʥʳʝ ʦʪʣʦʞʝʥʠʷ. ʇʝʨʝʢʨʳʚʘʶʱʠʝ ʠʭ ʦʟʝʨʥʦ-

ʙʘʩʩʝʡʥʦʚʳʝ, ʘʣʣʶʚʠʘʣʴʥʳʝ ʠ ʜʝʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʝ ʥʘʢʦʧʣʝʥʠʷ ʙʦʣʝʝ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥ.r ʅʘʢʦʧʣʝʥʠʶ ʵʪʠʭ ʦʪʣʦʞʝʥʠʡ ʧʨʝʜʰʝʩʪʚʦʚʘʣ ʨʝʛʠʦʥʘʣʴʥʳʡ ʧʝʨʝʨʳʚ ʠ 

ʵʨʦʟʠʦʥʥʦʝ ʜʦʣʠʥʥʦʝ ʨʘʩʯʣʝʥʝʥʠʝ ʨʝʣʴʝʬʘ. ʅʘ ʥʝʦʛʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʷʭ ʟʘʣʝʛʘʶʪ ʯʝʪʚʝʨʪʠʯʥʳʝ 

ʧʦʨʦʜʳ, ʦʪʨʘʞʘʶʱʠʝ ʨʝʟʫʣʴʪʘʪ rʩʦʚʨʝʤʝʥʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʦʝʥʠʷ 

ʚʦʜʦʩʙʦʨʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʚʢʣʶʯʘʶʱʝʡ ʙʘʩʩʝʡʥ ʨ. ɸʤʫʜʘʨʴʠ ʠ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ. ɺ ʜʦʣʠʥʝ  

 

 
ʈʠʩ. 1. ʌʨʘʛʤʝʥʪ ʢʘʨʪʳ ʥʦʚʝʡʰʠʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʖʛʘ ʉʉʉʈ [1]. 

      ʘʤʧʣʠʪʫʜʳ ʥʦʚʝʡʰʠʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ, ʤ. 

Fig. 1. Fragment of the map of the latest tectonic movements in the South of the USSR [1]. 

       amplitudes of the latest tectonic movements, m. 
 

ʨ. ɸʤʫʜʘʨʴʠ ʨʘʟʨʝʟʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʨʘʚʥʠʥʥʳʤ ʘʣʣʶʚʠʝʤ. ɺ ʚʳʩʪʫʧʘʶʱʠʭ 

ʤʘʩʩʠʚʘʭ ʎʝʥʪʨʘʣʴʥʳʭ ʂʳʟʳʣʢʫʤʦʚ, ʚʢʣʶʯʘʷ ʉʫʣʪʘʥʫʚʘʡʩ, ʨʘʟʚʠʪ ʧʨʦʣʶʚʠʘʣʴʥʳʡ ʰʣʝʡʬ, ʘ ʚ 

ʧʨʠʣʝʛʘʶʱʠʭ ʨʘʡʦʥʘʭ ï ʦʪʣʦʞʝʥʠʷ ʙʝʩʩʪʦʯʥʳʭ ʢʦʪʣʦʚʠʥ ʠ ʧʨʠʫʨʦʯʝʥʥʳʝ ʢ ʥʠʤ ʤʝʣʢʠʝ ʦʟʝʨʘ ʠ 

ʧʦʢʨʦʚʳ ʧʝʨʝʚʝʷʥʥʳʭ ʵʦʣʦʚʳʭ ʧʝʩʢʦʚ. ʂ ʥʠʤ ʧʨʠʤʳʢʘʶʪ ʣʘʥʜʰʘʬʪʳ ɸʨʘʣʴʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʠ 

ʩʦʧʨʷʞʝʥʥʳʝ ʩ ʥʠʤ ʜʝʣʴʪʳ ɸʤʫʜʘʨʴʠ. ʉʦʩʪʘʚʣʷʶʱʠʝ ʠʭ ʣʘʥʜʰʘʬʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʣʘʪʝʨʘʣʴʥʳʤ 

ʨʷʜʦʤ ʪʠʧʦʚʳʭ ʨʘʟʨʝʟʦʚ ʤʝʣʢʦʩʦʧʦʯʥʠʢʦʚ ʠ ʨʘʚʥʠʥ ʂʳʟʳʣʢʫʤʦʚ, ʜʦʣʠʥ ɸʤʫʜʘʨʴʠ ʠ ɸʨʘʣʴʩʢʦʛʦ 

ʤʦʨʷ. ʊʨʘʜʠʮʠʦʥʥʦ ʚʳʜʝʣʷʝʤʳʝ ʚ ʩʦʩʪʘʚʝ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ: ʩʦʭʩʢʠʡ, ʪʘʰʢʝʥʪʩʢʠʡ, 

ʛʦʣʦʜʥʦʩʪʝʧʩʢʠʡ ʠ ʩʳʨʜʘʨʴʠʥʩʢʠʡ ʢʦʤʧʣʝʢʩʳ ʩʦʭʨʘʥʷʶʪ ʩʚʦʝ ʟʥʘʯʝʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ. ʉʪʨʫʢʪʫʨʥʳʝ ʬʦʨʤʳ, ʥʘʙʣʶʜʘʝʤʳʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ, 

ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʦʚʝʡʰʠʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ. ɼʣʷ ʘʥʘʣʠʟʘ ʘʤʧʣʠʪʫʜʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʦʚʝʡʰʠʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥ ʬʨʘʛʤʝʥʪ ʢʘʨʪʳ ʥʦʚʝʡʰʠʭ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʖʛʘ ʉʉʉʈ [6]. ʉʦʛʣʘʩʥʦ ʜʘʥʥʦʤʫ ʬʨʘʛʤʝʥʪʫ, ʩʫʤʤʘʨʥʘʷ ʘʤʧʣʠʪʫʜʘ 

ʥʦʚʝʡʰʠʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʚʘʨʴʠʨʫʝʪ ʚ ʧʨʝʜʝʣʘʭ -300 +300 ʤ (600 ʤ) (ʩʤ. ʨʠʩ. 1). ɼʣʷ 

ʩʨʘʚʥʝʥʠʷ ʤʦʞʥʦ ʫʢʘʟʘʪʴ, ʯʪʦ ʚ ɿʘʧʘʜʥʦʤ ʊʷʥʴ-ʐʘʥʝ ʩʫʤʤʘʨʥʘʷ ʘʤʧʣʠʪʫʜʘ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʜʚʠʞʝʥʠʡ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʩʪʠʛʘʣʘ 12 ʪʳʩ. ʤ. ɽʩʣʠ ʠʭ ʩʨʘʚʥʠʪʴ, ʪʦ ʨʘʩʯʝʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʩʢʦʨʦʩʪʴ ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʟʘ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʡ ʵʪʘʧ ʩʦʩʪʘʚʣʷʣʘ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ: ʜʣʷ 

ʦʨʦʛʝʥʘ 0,48 ʤʤ/ʛʦʜ, ʘ ʜʣʷ ʧʣʘʪʬʦʨʤʳ 0,024 ʤʤ/ʛʦʜ. ʅʘ ʬʨʘʛʤʝʥʪʝ ʯʝʪʢʦ ʚʳʜʝʣʷʶʪʩʷ ʜʚʝ ʫʟʢʠʝ 

ʧʦʣʦʩʳ ʩʨʘʚʥʠʪʝʣʴʥʦ ʧʦʚʳʰʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʘʤʧʣʠʪʫʜ: ʩʝʚʝʨʦ-ʟʘʧʘʜʥʘ ̫(ʎʝʥʪʨʘʣʴʥʦ-ʋʩʪʶʨʪʩʢʠʡ 

ʚʘʣ) ʠ ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʘʷ (ɿʘʧʘʜʥʦ-ɸʨʘʣʴʩʢʘʷ ʟʦʥʘ ʧʦʜʥʷʪʠʡ). ɻʨʘʥʠʮʘʤʠ ʵʪʠʭ ʧʦʣʦʩ ʩʣʫʞʘʪ 
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ʨʘʟʣʦʤʳ, ʘʤʧʣʠʪʫʜʘ ʜʚʠʞʝʥʠʡ ʧʦ ʢʦʪʦʨʳʤ ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʤʝʥʝʝ 600 ʤ. ʈʘʟʣʦʤʳ ʨʘʩʧʦʣʦʞʝʥʳ 

ʩʦʛʣʘʩʥʦ ʧʨʦʩʪʠʨʘʥʠʶ ʵʪʠʭ ʧʦʣʦʩ ʠ ʠʛʨʘʶʪ ʩʪʨʫʢʪʫʨʥʦ-ʢʦʥʪʨʦʣʠʨʫʶʱʫʶ ʨʦʣʴ. ʕʪʠ ʨʘʟʣʦʤʳ 

ʦʪʤʝʯʝʥʳ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʢʘʨʪʘʭ, 

ʧʦʩʚʷʱʝʥʥʳʭ ʜʘʥʥʦʤʫ ʨʝʛʠʦʥʫ. ʇʦ ʦʨʠʝʥʪʘʮʠʠ ʦʥʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʝ ʠ ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʳʝ 

(ʋʨʘʣʴʩʢʠʝ). 

ʅʦʚʝʡʰʠʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ. ʉʦʛʣʘʩʥʦ [5, 12], ʥʘ ʠʩʩʣʝʜʫʝʤʦʤ ʫʯʘʩʪʢʝ 

ʊʫʨʘʥʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʚʳʜʝʣʝʥʳ ʉʝʚʝʨʦ-ʋʩʪʶʨʪʩʢʠʡ ʠ ʂʘʨʘʢʫʤʩʢʠʡ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʙʣʦʢʠ, 

ʨʘʟʜʝʣʝʥʥʳʝ ʟʦʥʦʡ ʄʘʥʛʳʰʣʘʢʩʢʦʛʦ ʨʘʟʣʦʤʘ, ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʤ ʧʨʦʜʦʣʞʝʥʠʝʤ ʖʞʥʦ-ʊʷʥʴ-

ʐʘʥʴʩʢʦʛʦ ʛʣʫʙʠʥʥʦʛʦ ʨʘʟʣʦʤʘ 1-ʛʦ ʨʘʥʛʘ. ʅʘ ʩʝʚʝʨ ʦʪ ʜʘʥʥʦʛʦ ʨʘʟʣʦʤʘ ʦʪʚʝʪʚʣʷʝʪʩʷ 

ɿʘʧʘʜʥʦ-ɸʨʘʣʴʩʢʠʡ ʨʘʟʣʦʤ ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ. ʕʪʠ ʨʘʟʣʦʤʳ ʩʳʛʨʘʣʠ 

ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ ʦʙʫʩʪʨʦʡʩʪʚʝ ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʳ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ. ʅʘ ʨʠʩ. 2 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʧʨʝʨʳʚʠʩʪʳʝ ʣʠʥʠʠ ʫʢʘʟʳʚʘʶʪ ʥʘ ʨʘʟʚʠʪʠʝ ʩʠʥʝʢʣʠʟ ʠ ʚʧʘʜʠʥ, ʪ. ʝ. ʫʯʘʩʪʢʦʚ, 

ʠʩʧʳʪʘʚʰʠʭ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʜʚʠʞʝʥʠʷ, ʘ ʚʝʨʪʠʢʘʣʴʥʳʝ ʣʠʥʠʠ ʦʯʝʨʯʠʚʘʶʪ ʫʯʘʩʪʢʠ ʨʘʟʚʠʪʠʷ 

ʚʳʩʪʫʧʦʚ, ʰʦʣʝʡ ʠ ʚʘʣʦʚ, ʚʦʟʥʠʢʰʠʭ ʧʨʠ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʷʭ.  
 

 
 

ʈʠʩ. 2. ʉʭʝʤʘ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʤʝʟʦʟʦʡ-ʢʘʡʥʦʟʦʡʩʢʠʭ ʩʪʨʫʢʪʫʨ ʋʟʙʝʢʠʩʪʘʥʘ ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ 
ʪʝʨʨʠʪʦʨʠʡ [5]. 1 ï ɹʘʨʩʘʢʝʣʴʤʝʩʢʠʡ ʧʨʦʛʠʙ; 2 ï ʎʝʥʪʨʘʣʴʥʦ-ʋʩʪʶʨʪʩʢʦʝ ʧʦʜʥʷʪʠʝ; 3 ï ɸʩʩʘʢʝʘʫʜʘʥʩʢʠʡ ʧʨʦʛʠʙ; 4 ï 

ɸʣʘʤʙʝʢʩʢʠʡ ʚʘʣ; 5 ï ʉʫʜʦʯʠʡ ʧʨʦʛʠʙ; 6 ï ɼʘʨɹ̫ ʣrʢ-ɼʘʫʜʘʥʩʢʠʡ ʧʨʦʛʠʙ; 7 ï ʊʫʨʪʢʫʣʴʩʢʠʡ ʧʨʦʛʠʙ; 8 ï ʇʠʪʥʷʢʦʝ ʧʦʜʥʷʪʠʝ;  
9 ï ʄʝʰʝʢʣʠʥʩʢʦʝ ʧʦʜʥʷʪʠʝ; 10 ï ʉʦʬʨʦʥʢʫʜʫʢʩʢʦʝ ʧʦʜʥʷʪʠʝ; 11 ï ʍʘʡʥʘʟʘʨʩʢʠʡ ʧʨʦʛʠʙ; 12 ï ʉʫʣʪʘʥʫʚʘʡʩ-ʊʘʭʪʘʢʘʠʨʩʢʦʝ 
ʧʦʜʥʷʪʠʝ; 13 ï ɺʦʩʪʦʯʥʦ-ɸʨʘʣʴʩʢʘʷ ʚʧʘʜʠʥʘ; 14 ï ʊʘʭʪʘʢʫʧʳʨʩʢʦʝ ʧʦʜʥʷʪʠʝ; 15 ï ɹʫʟʛʫʣʴʢʦʝ ʧʦʜʥʷʪʠʝ; 16 ï ɾʝʣʧʘʢʪʘʫʩʢʦʝ 

ʧʦʜʥʷʪʠʝ; 17 ï ʊʘʜʞʠʢʘʟʛʘʥʩʢʠʡ ʧʨʦʛʠʙ. 
Fig. 2. Scheme of tectonic zoning of Mesozoic-Cenozoic structures of Uzbekistan and adjacent territories [5]. 1 - 

Barsakelmesk Trough; 2 - Central Ustyurt Rise; 3 - Assakeaudan Trough; 4 - Alambek Shaft; 5 - Sudochi Trough; 6 - Daryalyk-
Daudan Trough; 7 - Turtkul Trough; 8 - Pitnyakoye Rise;  

9 - Mesheklin Rise; 10 - Sofronkuduk Rise; 11 - Hainazar Trough; 12 - Sultanuvais-Takhtakair Rise; 13 - East Aral Trough; 14 - 
Takhtakupyr Rise; 15 - Buzgulka Rise; 16 - Zhelpaktau Rise; 17 - Tajikazgan Trough. 

 

ɺ ʧʨʝʜʝʣʘʭ ʉʝʚʝʨʦ-ʋʩʪʶʨʪʩʢʦʛʦ ʙʣʦʢʘ ʚʳʜʝʣʷʶʪʩʷ ʩʪʨʫʢʪʫʨʳ: ʊʘʜʞʠʢʘʟʛʘʥʩʢʘʷ, 

ɺʦʩʪʦʯʥʦ-ʇʨʠʘʨʘʣʴʩʢʘʷ, ʉʘʤʩʢʘʷ, ɹʘʨʩʘʢʝʣʴʤʝʩʩʢʘʷ ʚʧʘʜʠʥʳ; ʏʝʣʢʘʨʩʢʠʡ ʠ ʉʫʜʦʯʠʡ 

ʧʨʦʛʠʙʳ. ɺ ʧʨʝʜʝʣʘʭ ʂʘʨʘʢʫʤʩʢʦʛʦ ʙʣʦʢʘ ʚʳʜʝʣʝʥʳ ʎʝʥʪʨʘʣʴʥʦ-ʋʩʪʶʨʪʩʢʠʡ ʚʘʣ ʠ 

ʂʘʨʘʙʦʛʘʟ-ʂʘʨʘʢʫʤʩʢʠʡ ʩʚʦʜ, ʠʩʧʳʪʘʚʰʠʝ ʚʦʟʜʳʤʘʥʠʝ. ʂ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʩʪʨʫʢʪʫʨʘʤ 

ʦʪʥʝʩʝʥʳ ɸʩʩʘʢʝʘʫʜʘʥʩʢʠʡ ʠ ɼʘʫʜʘʥʩʢʠʡ ʧʨʦʛʠʙʳ. ɺ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʝ, ʧʦʩʚʷʱʝʥʥʦʡ 

ʪʝʢʪʦʥʠʯʝʩʢʦʤʫ ʨʘʡʦʥʠʨʦʚʘʥʠʶ ʤʝʟʦʟʦʡʩʢʦ-ʢʘʡʥʦʟʦʡʩʢʠʭ ʩʪʨʫʢʪʫʨ ʋʟʙʝʢʠʩʪʘʥʘ ʠ 

ʩʦʧʨʝʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ [5], ʩʪʨʫʢʪʫʨʥʘʷ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʦʣʫʯʠʣʘ 

ʙʦʣʝʝ ʢʦʥʢʨʝʪʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʦʡ ʩʭʝʤʝ, ʚʳʜʝʣʷʝʪʩʷ ɹʫʟʫʙʘʡ-ʉʫʣʪʘʥʫʚʘʡʩ-

ʊʘʭʪʘʢʘʠʨʩʢʘʷ ʟʦʥʘ ʧʦʜʥʷʪʠʡ, ʢʫʜʘ ʚʭʦʜʷʪ ʧʦʜʥʷʪʠʷ: ɹʫʟʫʙʘʡ, ʉʫʣʪʘʥʫʚʘʡʩ ʠ ʊʘʭʪʘʢʘʠʨ. 
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ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴ ʜʘʥʥʦʡ ʟʦʥʳ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ ʚ ʨʘʡʦʥʝ ʛ. ʅʫʢʫʩʘ ʨʝʟʢʦ ʤʝʥʷʝʪ 

ʦʨʠʝʥʪʘʮʠʶ ʩʪʨʫʢʪʫʨ ʩ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʥʘ ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʫʶ (ʩʤ. ʨʠʩ. 2). ʇʨʦʜʦʣʞʝʥʠʝ 

ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘʙʣʶʜʘʝʤ ʚ ʮʝʧʦʯʢʝ ʧʦʜʥʷʪʠʡ, ʢʫʜʘ ʚʢʣʶʯʝʥ ʠ ʦʩʪʨʦʚ 

ɺʦʟʨʦʞʜʝʥʠʷ. ʈʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʩʠʩʪʝʤʘ ɿʘʧʘʜʥʦ-ɸʨʘʣʴʩʢʠʭ ʧʦʜʥʷʪʠʡ ʩ ʜʚʫʭ ʩʪʦʨʦʥ 

ʦʛʨʘʥʠʯʝʥʘ ʨʘʟʣʦʤʘʤʠ, ʢʦʥʪʨʦʣʠʨʫʶʱʠʤʠ ʜʘʥʥʫʶ ʩʠʩʪʝʤʫ ʧʦʜʥʷʪʠʡ. ɺ ʧʨʠʛʨʘʥʠʯʥʦʡ ʟʦʥʝ 

ʉʫʣʪʘʥʫʚʘʡʩʩʢʦʛʦ ʧʦʜʥʷʪʠʷ ʠ ʖʞʥʦ-ʋʩʪʶʨʪ-ɼʘʫʜʘʥʩʢʦʡ ʩʠʩʪʝʤʳ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʩʪʨʫʢʪʫʨ 

ʚʜrʝʣʷʶʪʩʷ ʍʘʡʥʘʟʘʨʩʢʠʡ, ʊʫʨʪʢʫʣʴʩʢʠʡ ʠ ɼʘʨʴʷʣʳʢ-ɼʘʫʜʘʥʩʢʠʡ ʧʨʦʛʠʙʳ. ɼʘʣʝʝ ʢ ʩʝʚʝʨʫ 
ʎʝʥʪʨʘʣʴʥʦ-ʋʩʪʶʨʪʩʢʘʷ ʩʠʩʪʝʤʘ ʧʦʜʥʷʪʠʡ ʧʨʠʤʳʢʘʝʪ ʢ ʉʝʚʝʨʦ-ʋʩʪʶʨʪʩʢʦʡ ʩʠʥʝʢʣʠʟʝ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ɹʘʨʩʘʢʝʣʴʤʝʩʩʢʠʤ ʠ ʉʫʜʦʯʠʤ ʧʨʦʛʠʙʘʤʠ. 

ɸʢʪʠʚʥʳʝ ʨʘʟʨʳʚʥʳʝ ʥʘʨʫʰʝʥʠʷ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʢʘʨʪʳ ʠ ʩʭʝʤʳ, ʛʜʝ ʟʘʪʨʘʛʠʚʘʣʠʩʴ 

ʚʦʧʨʦʩʳ ʨʘʟʨʳʚʥʦʡ ʪʝʢʪʦʥʠʢʠ [1-6, 11-16]. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʩʭʝʤʘʪʠʯʝʩʢʦʡ ʢʘʨʪʳ 

ʘʢʪʠʚʥʳʭ ʨʘʟʣʦʤʦʚ ʘʚʪʦʨʳ [14] ʦʧʠʨʘʣʠʩʴ ʥʘ ʩʣʝʜʫʶʱʠʝ ʧʨʠʟʥʘʢʠ: 1) ʨʘʟʣʦʤʳ ʧʝʨʝʩʝʢʘʶʪ, 

ʩʤʝʱʘʶʪ ʠ ʜʝʬʦʨʤʠʨʫʶʪ ʢʦʤʧʣʝʢʩʳ ʧʦʨʦʜ ʜʦʢʘʡʥʦʟʦʷ ʠ ʢʘʡʥʦʟʦʷ, ʨʘʟʣʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʝʣʴʝʬʘ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʚʢʣʶʯʘʷ ʛʠʜʨʦʩʝʪʴ ʠ ʠʥʞʝʥʝʨʥʳʝ ʩʦʦʨʫʞʝʥʠʷ; 2) ʟʦʥʘ 

ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ ʨʘʟʣʦʤʦʚ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʵʢʟʦʜʠʥʘʤʠʯʝʩʢʠʤʠ ʷʚʣʝʥʠʷʤʠ. ʈʘʟʣʦʤʳ 

ʨʘʟʜʝʣʝʥʳ ʥʘ: ʜʦʩʪʦʚʝʨʥʳʝ ʠ ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ; ʧʦ ʦʨʠʝʥʪʘʮʠʠ ʠ ʛʣʫʙʠʥʝ ʟʘʣʦʞʝʥʠʷ; ʨʘʟʣʦʤʳ 

ʨʘʥʞʠʨʦʚʘʥʳ ʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʳ ʧʦ ʤʦʨʬʦʢʠʥʝʤʘʪʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ. ɺ ʜʘʥʥʦʡ ʩʭʝʤʝ 

ʩʪʘʚʠʪʩʷ ʟʥʘʢ ʨʘʚʝʥʩʪʚʘ ʤʝʞʜʫ ʨʘʟʣʦʤʘʤʠ ʠ ʣʠʥʝʘʤʝʥʪʘʤʠ, ʯʪʦ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʥʝʜʦʧʫʩʪʠʤʦ. 

ʃʠʥʝʘʤʝʥʪ ï ʵʪʦ ʧʨʦʜʫʢʪ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʘʵʨʦʢʦʩʤʦʬʦʪʦʤʘʪʝʨʠʘʣʦʚ. ʇʝʨʝʜ ʪʝʤ, ʢʘʢ ʧʦ ʥʠʤ 

ʜʝʣʘʪʴ ʢʘʢʠʝ-ʪʦ ʧʨʘʢʪʠʯʝʩʢʠʝ ʚʳʚʦʜʳ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʠʭ ʧʦʣʝʚʫʶ ʠʜʝʥʪʠʬʠʢʘʮʠʶ. ʇʦʢʘ 

ʦʥʠ ʦʩʪʘʶʪʩʷ ʦʙʲʝʢʪʦʤ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʉʭʝʤʘ ʦʧʫʙʣʠʢʦʚʘʥʘ ʚ 1998 ʛ.  

ʉʣʝʜʫʶʱʘʷ ʢʘʨʪʘ ʷʚʣʷʝʪʩʷ ʬʨʘʛʤʝʥʪʦʤ ʢʘʨʪʳ ʘʢʪʠʚʥʳʭ ʨʘʟʣʦʤʦʚ ɽʚʨʘʟʠʠ [15]. 

ʆʢʦʥʯʘʪʝʣʴʥʘʷ ʨʝʜʘʢʮʠʷ ʜʘʥʥʦʡ ʢʘʨʪʳ ʚʳʧʦʣʥʝʥʘ ʚ 2017 ʛ. ʂʘʨʪʘ ʩʦʩʪʘʚʣʝʥʘ, ʚ ʦʩʥʦʚʥʦʤ, ʧʦ 

ʨʘʟʥʳʤ ʪʠʧʘʤ ʠ ʛʦʜʘʤ ʧʫʙʣʠʢʘʮʠʠ ʤʘʪʝʨʠʘʣʦʚ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʠ, ʩʫʜʷ ʧʦ ʦʮʝʥʢʘʤ 

ʨʘʟʣʠʯʥʳʭ ʘʚʪʦʨʦʚ, ʦʪʣʠʯʘʝʪʩʷ ʙʦʣʴʰʦʡ ʜʦʩʪʦʚʝʨʥʦʩʪʴʶ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʪʘ ʢʘʨʪʘ ʯʘʩʪʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʨʘʙʦʪʘʭ ʧʦ ʨʘʟʣʦʤʥʦʡ ʪʝʢʪʦʥʠʢʝ. ɺʠʟʫʘʣʴʥʦ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʚʪʦʨʦʡ ʢʘʨʪʝ 

[15], ʚ ʦʪʣʠʯʠʝ ʩʭʝʤʳ ʘʢʪʠʚʥʳʭ ʨʘʟʣʦʤʦʚ [14], ʦʪʩʫʪʩʪʚʫʶʪ ʨʘʟʨʳʚʳ ʤʝʨʠʜʠʦʥʘʣʴʥʦʛʦ 

ʧʨʦʩʪʠʨʘʥʠʷ. ɼʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʘʥʘʣʠʟʘ ʠʟ ʵʪʠʭ ʢʘʨʪ ʟʘʠʤʩʪʚʦʚʘʥʳ ʜʘʥʥʳʝ ʦ ʨʘʥʛʘʭ ʠ 

ʢʠʥʝʤʘʪʠʢʝ ʨʘʟʣʦʤʦʚ. ʂʘʢ ʧʦʢʘʟʘʣ ʘʥʘʣʠʟ ʨʷʜʘ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʢʘʨʪ, ʚ ʧʨʝʜʝʣʘʭ ʉʨʝʜʥʝʡ ɸʟʠʠ 

ʚʳʜʝʣʷʶʪʩʷ ʨʘʟʣʦʤʳ 1-ʛʦ ʠ 2-ʛʦ ʨʘʥʛʦʚ, ʩʳʛʨʘʚʰʠʝ ʠʩʢʣʶʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʝʝ 

ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʳ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʷʚʣʷʝʪʩʷ ʖʞʥʦ-ʊʷʥʴ-ʐʘʥʴʩʢʠʡ. ɺ ʧʨʝʜʝʣʘʭ ɿʘʧʘʜʥʦʛʦ 

ʋʟʙʝʢʠʩʪʘʥʘ ʜʘʥʥʳʡ ʨʘʟʣʦʤ ʦʩʣʦʞʥʷʝʪ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʝ ʢʨʳʣʦ ɸʤʫʜʘʨʴʠʥʩʢʦʡ ʚʧʘʜʠʥʳ ʦʜʥʦʛʦ 

ʠʟ ʢʨʫʧʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʊʫʨʘʥʩʢʦʡ ʧʣʘʪʬʦʨʤʳ. 

ʖʞʥʦ-ʊʷʥʴ-ʐʘʥʴʩʢʠʡ ʨʘʟʣʦʤ 1-ʛʦ ʨʘʥʛʘ (ʨʠʩ. 4). ʊʨʘʩʩʠʨʫʝʪʩʷ ʩ ʶʛʦ-ʚʦʩʪʦʢʘ ʥʘ 

ʩʝʚʝʨʦ-ʟʘʧʘʜ. ʅʘ ʚʦʩʪʦʢʝ ʦʥ ʨʘʟʜʝʣʷʝʪ ʖʞʥʳʡ ʊʷʥʴ-ʐʘʥʴ ʠ ʇʘʤʠʨʩʢʠʡ ʚʳʩʪʫʧ, ʜʘʣʝʝ ʥʘ ʟʘʧʘʜʝ 

ɻʠʩʩʘʨʩʢʦʝ ʧʦʜʥʷʪʠʝ ʠ ʊʘʜʞʠʢʦ-ɸʬʛʘʥʩʢʫʶ ʚʧʘʜʠʥʫ. ɼʘʥʥʳʡ ʦʪʨʝʟʦʢ ʠʤʝʥʫʝʪʩʷ ɻʠʩʩʘʨʦ-

ʂʦʢʰʘʘʣʴʩʢʠʤ ʨʘʟʣʦʤʦʤ. ʀ.ɽ.ɻʫʙʠʥ ʦʪʥʝʩ ʝʛʦ ʢ ʢʘʪʝʛʦʨʠʠ ʢʨʘʝʚʳʭ ʥʘ ʦʩʥʦʚʘʥʠʠ ʙʦʣʴʰʦʡ 

ʧʨʦʪʷʞʝʥʥʦʩʪʠ (800 ʢʤ), ʜʣʠʪʝʣʴʥʦʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ, ʨʝʟʢʦʡ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʚʳʨʘʞʝʥʥʦʩʪʠ 

ʚ ʚʠʜʝ ʩʝʨʠʠ ʨʘʟʨʳʚʦʚ [17]. ʇʦ ʜʘʥʥʳʤ ɼ.ʇ.ʈʝʟʚʦʛʦ ʠ ɸ.ɺ.ɸʣʝʢʩʝʝʥʢʦ (1973), ʨʘʟʣʦʤ 

ʧʘʣʝʦʟʦʡʩʢʦʛʦ ʟʘʣʦʞʝʥʠʷ, ʷʚʣʷʣʩʷ ʨʫʙʝʞʦʤ ʤʝʞʜʫ ʩʠʩʪʝʤʦʡ ʛʝʦʩʠʥʢʣʠʥʘʣʴʥʳʭ ʧʨʦʛʠʙʦʚ ʖʞʥʦʛʦ 

ʊʷʥʴ-ʐʘʥʷ ʠ ʊʘʜʞʠʢʩʢʦ-ʂʘʨʘʢʫʤʩʢʠʤ ʩʨʝʜʠʥʥʳʤ ʤʘʩʩʠʚʦʤ [18]. ɼʘʣʝʝ ʥʘ ʟʘʧʘʜ ʨʘʟʣʦʤ 

ʠʤʝʥʫʝʪʩʷ ʖʞʥʦ-ʊʷʥʴ-ʐʘʥʴʩʢʠʤ. ɻʣʫʙʠʥʥʳʝ ʩʝʡʩʤʠʯʝʩʢʠʝ ʨʘʟʨʝʟʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʧʦʣʦʩʝ 

ɸʨʘʣʦ-ɻʠʩʩʘʨʩʢʠʭ çʙʘʨʴʝʨʥʳʭè ʚʳʩʪʫʧʦʚ ʤʘʥʪʠʠ, ʨʘʟʛʨʘʥʠʯʠʚʘʷ ʟʘʧʘʜʥʦʝ ʧʦʛʨʫʞʝʥʠʝ ʖʞʥʦʛʦ 

ʊʷʥʴ-ʐʘʥʷ ʠ ʩʪʘʙʠʣʴʥʳʝ ʨʘʡʦʥʳ ʊʫʨʘʥʩʢʦʡ ʧʣʠʪʳ, ʬʠʢʩʠʨʫʝʪʩʷ ʧʦʚʳʰʝʥʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʦʪʨʘʞʘʶʱʠʭ ʠ ʧʨʝʣʦʤʣʷʶʱʠʭ ʛʨʘʥʠʮ, ʫʢʘʟʳʚʘʶʱʠʭ ʥʘ ʨʘʩʩʣʦʝʥʥʦʩʪ ɹʟʝʤʥʦʡ ʢʦʨʳ. ʂ ʶʛʫ ʦʪ 

ʨʘʟʣʦʤʘ ʧʦʚʝʨʭʥʦʩʪʴ ʄʦʭʦ ʧʦʛʨʫʞʘʝʪʩʷ ʜʦ 40-45 ʢʤ ʚ ʏʘʨʜʞʦʫʩʢʦʡ ʩʪʫʧʝʥʠ ʠ ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʦʡ 

ʚʧʘʜʠʥʝ. ʇʦʜ ʂʫʣʴʜʞʫʢʪʘʫ, ɿʠʨʘʙʫʣʘʢ-ɿʠʘɻʪʜʠʥʩʢʠʤ ʠ ʂʘʨʘʪʶʙʠʥʩʢʠʤ ʧʦʜʥʷʪʠʷʤʠ ʦʥʘ ʟʘʣʝʛʘʝʪ 

ʥʘ ʛʣʫʙʠʥʝ 44-46 ʢʤ ʠ ʚ ʖʞʥʦʤ ɻʠʩʩʘʨʝ ʜʦ 50 ʢʤ ʚʢʣʶʯʠʪʝʣʴʥʦ. ɺ ʛʝʦʤʘʛʥʠʪʥʦʤ ʧʦʣʝ ʟʦʥʘ 

ʨʘʟʣʦʤʘ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʧʨʦʪʷʞʝʥʥʳʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʣʠʥʝʡʥʳʭ ʵʢʩʪʨʝʤʫʤʦʚ [12]. 

ʅʘʧʨʷʞʝʥʥʦʩʪʴ ʠ ʯʘʩʪʦʪʘ ʤʘʛʥʠʪʥʳʭ ʘʥʦʤʘʣʠʡ ʚ 4-5 ʨʘʟ ʧʨʝʚʳʰʘʶʪ ʘʥʘʣʦʛʠʯʥʳʝ ʚʝʣʠʯʠʥʳ ʥʘ 

ʩʤʝʞʥʳʭ ʧʣʦʱʘʜʷʭ ʠ ʩʚʷʟʘʥʳ ʩ ʚʥʝʜʨʝʥʠʝʤ ʦʩʥʦʚʥʳʭ ʧʦʨʦʜ ʩ ʧʦʚʳʰʝʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 

ʬʝʨʨʦʤʘʛʥʠʪʥʳʭ ʤʠʥʝʨʘʣʦʚ. ɺ ʥʘʙʣʶʜʝʥʥʦʤ ʧʦʣʝ ʩʠʣʳ ʪʷʞʝʩʪʠ ʟʦʥʘ ʨʘʟʣʦʤʘ ʧʨʦʷʚʣʷʝʪʩʷ 

ʥʝʦʜʥʦʟʥʘʯʥʦ. ɺ ʧʨʝʜʛʠʩʩʘʨʩʢʦʤ ʦʪʨʝʟʢʝ ʬʠʢʩʠʨʫʶʪʩʷ ʨʝʟʢʠʝ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʩʪʫʧʝʥʠ. ɺ ɻʘʟʣʠ-

ʄʫʙʘʨʝʢʩʢʦʤ ʦʪʨʝʟʢʝ ʩʪʨʫʢʪʫʨʘ ʯʝʪʢʦ ʥʝ ʦʙʦʩʦʙʣʷʝʪʩʷ. ʅʘ ʩʚʦʜʥʳʭ ʢʘʨʪʘʭ ʘʥʦʤʘʣʠʡ ɹʫʛʝ ʟʦʥʘ 

ʨʘʟʣʦʤʘ ʚʳʜʝʣʷʝʪʩʷ ʚ ʚʠʜʝ ʮʝʧʦʯʢʠ ʣʦʢʘʣʴʥʳʭ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʤʘʢʩʠʤʫʤʦʚ. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʨʘʩʯʝʪʳ ʧʦ ʚʳʷʚʣʝʥʠʶ ʠʟʦʩʪʘʪʠʯʝʩʢʠʭ ʘʥʦʤʘʣʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʝʢʦʪʦʨʦʡ 
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ʥʘʨʫʰʝʥʥʦʩʪʠ ʨʘʚʥʦʚʝʩʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʙʣʦʢʦʚ, ʨʘʟʛʨʘʥʠʯʠʚʘʶʱʠʭ ʨʘʟʣʦʤ. ɻʝʥʝʨʘʣʠʟʦʚʘʥʥʳʝ 

ʵʣʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʧʦʢʘʟʳʚʘʶʪ ʧʦʜʲʝʤ ʩʣʦʝʚ ʚʳʩʦʢʦʡ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ ʚ ʧʦʣʦʩʝ 

ʤʘʥʪʠʡʥʳʭ ʚʳʩʪʫʧʦʚ, ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ, ʠ ʠʭ ʧʦʛʨʫʞʝʥʠʷ ʚ ʩʪʦʨʦʥʫ ʊʫʨʘʥʩʢʦʡ ʧʣʠʪʳ. ʅʘ ʢʨʠʚʳʭ 

ʄʊɿ ʧʦ ʣʠʥʠʠ ʂʘʙʘʢʣʳ-ʏʘʨʜʘʨʘ ʥʘ ʛʣʫʙʠʥʝ 2,0-2,5 ʢʤ ʦʪʤʝʯʘʝʪʩʷ ʨʝʟʢʠʡ ʧʝʨʝʛʠʙ ʠʟʦʣʠʥʠʡ 

ʢʘʞʫʱʠʭʩʷ ʵʣʝʢʪʨʦʩʦʧʨʦʪʠʚʣʝʥʠʡ ʠ ʠʭ ʩʢʘʯʢʦʦʙʨʘʟʥʦʝ ʫʚʝʣʠʯʝʥʠʝ. ɸʥʘʣʦʛʠʯʥʘʷ ʢʘʨʪʠʥʘ 

ʥʘʙʣʶʜʘʝʪʩʷ ʧʦ ʧʨʦʬʠʣʶ ʄʊɿ ʂʘʨʘʙʝʢʘʫʣ-ʏʘʨʜʘʨʘ ʥʘ ʛʣʫʙʠʥʝ ʧʦʨʷʜʢʘ 8 ʢʤ. ʇʦ ʜʘʥʥʳʤ  

ʂʄʇɺ-ɻʉɿ, ʧʦ ʧʨʦʬʠʣʶ ʈʦʤʠʪʘʥ-ɼʘʨʙʘʟʘʪʘʫ ʥʘ ʵʪʠʭ ʛʣʫʙʠʥʘʭ ʚʳʜʝʣʷʝʪʩʷ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ 

(Vʧʣ = 6,7-6,8 ʢʤ/ʩʝʢ) ʩʣʦʡ ʤʦʱʥʦʩʪʴʶ ʦʢʦʣʦ 2 ʢʤ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʤʝʪʘʚʫʣʢʘʥʠʪʘʤ ʦʩʥʦʚʥʦʛʦ 

ʩʦʩʪʘʚʘ. ɼʘʥʥʳʝ ʧʦ ʪʝʧʣʦʚʳʤ ʧʦʣʷʤ ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʩʢʚʘʞʠʥʘʭ. ɺ 

ʛʝʦʪʝʨʤʠʯʝʩʢʠʭ ʧʦʣʷʭ ʟʦʥʘ ʨʘʟʣʦʤʘ ʚʳʜʝʣʷʝʪʩʷ ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʪʝʧʣʦʚʳʭ ʧʦʪʦʢʦʚ (ʜʦ  

70 ʄʚʪ/ʤ2 ʠ ʚʳʰʝ). ʂ ʩʝʚʝʨʫ ʠ ʶʛʫ ʦʪ ʨʘʟʣʦʤʘ ʪʝʧʣʦʚʳʝ ʧʦʪʦʢʠ ʫʤʝʥʴʰʘʶʪʩʷ ʜʦ 50-58 ʄʚʪ/ʤ2. ʅʘ 

ʩʨʝʟʘʭ 1000, 1500 ʠ 2000 ʤ ʟʦʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʚʳʰʝʥʥʳʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ. ʇʦʚʳʰʝʥʥʳʝ 

ʟʥʘʯʝʥʠʷ ʛʝʦʪʝʨʤʠʯʝʩʢʦʛʦ ʛʨʘʜʠʝʥʪʘ (ʜʦ 3,5-4,0Áʉ/100 ʤ) ʦʪʤʝʯʝʥ rʚ ʂʘʛʘʥʩʢʦʤ, ɻʘʟʣʠʡʩʢʦʤ ʠ 

ʀʩʧʘʥʣʳ-ʏʘʥʜʳʨʩʢʦʤ ʧʦʜʥʷʪʠʷʭ [12]. ɻʝʦʪʝʨʤʠʯʝʩʢʠʝ ʠ ʛʝʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʧʦʚʳʰʝʥʥʳʭ ʪʝʧʣʦʚʳʭ ʧʦʪʦʢʘʭ ʚ ʟʦʥʝ ʨʘʟʣʦʤʘ, ʯʪʦ, ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʦ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʟʝʤʥʦʡ ʢʦʨʳ. ʕʪʦ ʤʦʛʣʦ ʧʨʠʚʝʩʪʠ ʢ ʧʦʚʳʰʝʥʥʦʡ ʢʦʥʚʝʢʪʠʨʫʝʤʦʩʪʠ 

ʛʘʟʦʚʳʭ ʵʤʘʥʘʮʠʡ ʠ ʬʣʶʠʜʦʚ. ɺ ʧʨʝʜʝʣʘʭ ɿʘʧʘʜʥʦʛʦ ʋʟʙʝʢʠʩʪʘʥʘ ʨʘʟʣʦʤ ʩʦʩʪʦʠʪ ʠʟ 

ʢʨʫʪʦʧʘʜʘʶʱʠʭ ʥʘʨʫʰʝʥʠʡ. ʅʘ ʜʘʥʥʦʤ ʦʪʨʝʟʢʝ ʨʘʟʣʦʤʘ ʧʨʦʠʟʦʰʣʠ ɻʘʟʣʠʡʩʢʠʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 

1976 ʛ. ʩ ʄ = 7,0 ʠ ʄ = 7,3. ɼʘʣʝʝ ʥʘ ʟʘʧʘʜʝ ʚ ʨʘʡʦʥʝ ʉʫʣʪʘʥʫʚʘʡʩʘ ʧʨʦʠʩʭʦʜʠʪ ʩʦʯʣʝʥʝʥʠʝ 

ʨʘʟʣʦʤʘ ʩ ʋʯʙʘʰ-ʂʘʨʰʠʥʩʢʦʡ ʠ ɸʤʫʜʘʨʴʠʥʩʢʦʡ ʌʈɿ.  

ɸʤʫʜʘʨʴʠʥʩʢʘʷ ʌʈɿ 2-ʛʦ ʨʘʥʛʘ. ʆʥʘ ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʳʤ ʵʣʝʤʝʥʪʦʤ ʩʪʨʫʢʪʫʨʳ ʊʫʨʘʥʩʢʦʡ 

ʵʧʠʧʘʣʝʦʟʦʡʩʢʦʡ ʧʣʘʪʬʦʨʤʳ. ɽʜʠʥʘʷ ʟʦʥʘ ʩʪʨʫʢʪʫʨʥʳʭ ʫʩʪʫʧʦʚ ʘʤʧʣʠʪʫʜʦʡ 1,5-2,0 ʢʤ, ʨʝʜʢʦ, ʜʦ 

4,0 ʢʤ, ʧʨʦʪʷʛʠʚʘʝʪʩʷ ʦʪ ʫʯʘʩʪʢʘ ʩʦʯʣʝʥʝʥʠʷ ʩ ʖʞʥʦ-ʊʷʥʴ-ʐʘʥʴʩʢʠʤ ʨʘʟʣʦʤʦʤ ʜʦ ʦʪʨʦʛʦʚ 

ɻʠʩʩʘʨʩʢʦʛʦ ʭʨʝʙʪʘ, ʢʦʥʪʨʦʣʠʨʫʷ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ (ʢʨʦʤʝ ɹʝʰʢʝʥʪʩʢʦʛʦ ʧʨʦʛʠʙʘ) 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʝʨʤʦ-ʪʨʠʘʩʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʌʈɿ ʩʦʩʪʦʠʪ ʠʟ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʧʨʦʩʪʠʨʘʥʠʝ 

ʢʦʪʦʨʳʭ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʝ ʠ ʩʫʙʰʠʨʦʪʥʦʝ. ʉʫʙʰʠʨʦʪʥʦʝ ʧʨʦʩʪʠʨʘʥʠʝ ʥʘʙʣʶʜʘʝʪʩʷ ʪʘʤ, ʛʜʝ ʌʈɿ 

ʧʝʨʝʩʝʢʘʝʪʩʷ ʧʦʜ ʦʩʪʨʳʤ ʫʛʣʦʤ ʩ ʤʝʥʴʰʠʤʠ ʧʦ ʨʘʟʤʝʨʫ ʰʠʨʦʪʥʳʤʠ ʩʪʨʫʢʪʫʨʥʳʤʠ ʫʩʪʫʧʘʤʠ. 

ʆʜʠʥ ʠʟ ʥʠʭ ʨʘʩʧʦʣʦʞʝʥ ʫ ʧʦʜʥʦʞʠʡ ʉʫʣʪʘʥʫʚʘʡʩʘ, ʚʪʦʨʦʡ ʦʛʨʘʥʠʯʠʚʘʝʪ ʥʘ ʶʛʝ ɼʝʥʛʠʟʢʫʣʴʩʢʦʝ 

ʧʦʜʥʷʪʠʝ. ɺʜʦʣʴ ʧʨʠʧʦʜʥʷʪʦʛʦ ʢʨʳʣʘ ʌʈɿ ʧʨʦʪʷʛʠʚʘʶʪʩʷ ʣʠʥʝʡʥʦ ʚʳʪʷʥʫʪʳʝ ʧʣʠʢʘʪʠʚʥʳʝ ʠ 

ʜʠʟʲʶʥʢʪʠʚʥʳʝ ʜʠʩʣʦʢʘʮʠʠ: ʋʯʢʳʨ-ʇʠʪʥʷʢʩʢʠʡ ʚʘʣ ʠ ɻʦʜʠʥʩʢʠʡ ʛʨʘʙʝʥ. ʇʦʩʣʝʜʥʠʡ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʫʟʢʫʶ (5-7 ʢʤ) ʜʠʩʣʦʢʘʮʠʶ ʘʤʧʣʠʪʫʜʦʡ ʜʦ 500 ʤ, ʚʳʪʷʥʫʪʫʶ ʙʦʣʝʝ ʯʝʤ ʥʘ 200 ʢʤ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ɻʦʜʠʥʩʢʦʛʦ ʛʨʘʙʝʥʘ ʠ ʜʨʫʛʠʭ ʘʥʘʣʦʛʠʯʥʳʭ ʩʪʨʫʢʪʫʨ ʦʙʲʷʩʥʷʝʪʩʷ ʨʘʩʪʷʛʠʚʘʶʱʠʤʠ 

ʥʘʧʨʷʞʝʥʠʷʤʠ, ʚʦʟʥʠʢʘʶʱʠʤʠ ʥʘ ʧʨʠʧʦʜʥʷʪʳʭ ʢʨʳʣʴʷʭ ʬʣʝʢʩʫʨ ʟʘ ʩʯʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʡ 

ʢʨʠʚʠʟʥʳ ʩʣʦʝʚ, ʦʩʦʙʝʥʥʦ ʚ ʩʣʫʯʘʝ ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ ʢ ʵʪʠʤ ʟʦʥʘʤ ʘʥʪʠʢʣʠʥʘʣʴʥʳʭ ʩʢʣʘʜʦʢ. ʉʠʣʳ 

ʨʘʩʪʷʞʝʥʠʷ ʧʦʨʦʞʜʘʶʪ ʨʘʟʨʳʚʳ ʠ ʧʨʦʩʝʜʘʥʠʷ ʦʪʜʝʣʴʥʳʭ ʙʣʦʢʦʚ. ɻʨʘʙʝʥ ʩʬʦʨʤʠʨʦʚʘʥ 

ʥʦʚʝʡʰʠʤʠ ʜʚʠʞʝʥʠʷʤʠ. 

ʋʯʙʘʰ-ʂʘʨʰʠʥʩʢʘʷ ʌʈɿ 2-ʛʦ ʨʘʥʛʘ. ʀʤʝʝʪ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʝ ʧʨʦʩʪʠʨʘʥʠʝ ʠ 

ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʙʦʣʝʝ ʯʝʤ ʥʘ 400 ʢʤ ʦʪ ʫʧʦʤʠʥʘʚʰʝʛʦʩʷ ʚʳʰʝ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʫʟʣʘ ʫ ʧʦʜʥʦʞʠʡ 

ʉʫʣʪʘʥʫʚʘʡʩʩʢʦʛʦ ʧʦʜʥʷʪʠʷ ʜʦ ʟʘʧʘʜʥʦʛʦ ʟʘʤʳʢʘʥʠʷ ʂʘʰʢʘʜʘʨʴʠʥʩʢʦʛʦ ʧʨʦʛʠʙʘ. ʅʘ ʥʝʢʦʪʦʨʳʭ 

ʫʯʘʩʪʢʘʭ ʟʦʥʘ ʚʳʨʘʞʝʥʘ ʢʦʥʪʨʘʩʪʥʦ, ʥʘ ʜʨʫʛʠʭ ʧʨʦʷʚʣʷʝʪʩʷ ʫʩʪʫʧʦʤ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʬʫʥʜʘʤʝʥʪʘ, 

ʩʥʠʚʝʣʠʨʦʚʘʥʥʳʭ ʶʨʩʢʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. ʌʈɿ ʪʘʢʞʝ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʚ ʩʚʦʡʩʪʚʝʥʥʦ 

ʨʘʩʪʷʞʝʥʠʝ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʥʝʦʛʝʥ-ʯʝʪʚʝʨʪʠʯʥʳʭ ʛʨʘʙʝʥʦʚ, ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʡ ʠʟ ʢʦʪʦʨʳʭ ï 

ʂʦʢʯʠʥʩʢʠʡ. ɺ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɹʫʭʘʨʩʢʦʡ ʩʪʫʧʝʥʠ ʚʜʦʣʴ ʌʈɿ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʩʣʦʞʥʦ 

ʧʦʩʪʨʦʝʥʥʳʝ, ʦʩʣʦʞʥʝʥʥʳʝ ʥʘʜʚʠʛʘʤʠ ʩʢʣʘʜʢʠ ʄʘʡʤʘʥʘʢʪʘʫ, ʂʘʩʘʥʪʘʫ, ʂʫʥʛʫʨʪʘʫ ʠ ʏʠʤ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʛʦʩʧʦʜʩʪʚʝ ʟʜʝʩʴ ʩʠʣ ʩʞʘʪʠʷ. ɺʦʟʤʦʞʥʦ, ʵʪʦ ʘʢʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʩʪʨʫʢʪʫʨ ʶʛʦ-

ʟʘʧʘʜʥʦʛʦ ʧʦʛʨʫʞʝʥʠʷ ɿʘʨʘʬʰʘʥʩʢʦʛʦ ʧʦʜʥʷʪʠʷ. ɺ ʧʣʘʥʝ ʌʈɿ ʠʤʝʝʪ ʚʠʜ ʣʦʤʘʥʥʦʡ ʣʠʥʠʠ, 

ʩʦʩʪʦʷʱʝʡ ʠʟ ʦʪʨʝʟʢʦʚ ʩʫʙʰʠʨʦʪʥʦʛʦ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ. ʐʠʨʦʪʥʳʝ ʫʯʘʩʪʢʠ 

ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʩʢʣʦʥʦʚ ɻʘʟʣʠʥʩʢʦʛʦ, ʗʥʛʠʢʘʟʛʘʥʩʢʦʛʦ ʠ ʜʨ. ʧʦʜʥʷʪʠʡ ɹʫʭʘʨʩʢʦʡ ʩʪʫʧʝʥʠ, ʘ 

ʫʯʘʩʪʢʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ ʪʘʤ, ʛʜʝ ʌʈɿ ʩʝʯʝʪ ʧʦʧʝʨʝʯʥʳʝ ʧʨʦʛʠʙʳ. ʅʘ ʚʩʝʤ 

ʧʨʦʪʷʞʝʥʠʠ ʌʈɿ ʚʳʨʘʞʘʝʪʩʷ ʨʝʟʢʠʤ ʫʚʝʣʠʯʝʥʠʝʤ ʤʦʱʥʦʩʪʠ ʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ï ʦʪ 100-300 ʤ ʥʘ 

ɹʫʭʘʨʩʢʦʡ ʩʪʫʧʝʥʠ ʜʦ 1000 ʤ ʠ ʙʦʣʝʝ ʥʘ ʏʘʨʜʞʦʫʩʢʦʡ ʩʪʫʧʝʥʠ. ʊʘʢʠʝ ʢʦʥʪʨʘʩʪʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʤʦʱʥʦʩʪʠ ʦʜʥʦʚʦʟʨʘʩʪʥʳʭ ʧʦʨʦʜ ʚ ʟʦʥʘʭ ɸʤʫʜʘʨʴʠʥʩʢʦʡ ʠ ʋʯʙʘʰ-ʂʘʨʰʠʥʩʢʦʡ ʌʈɿ ʤʦʛʫʪ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʩʫʱʝʩʪʚʝʥʥʦʡ ʨʦʣʠ ʌʈɿ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʪʫʧʝʥʝʡ ɺʦʩʪʦʯʥʦʛʦ ʙʦʨʪʘ 

ɸʤʫʜʘʨʴʠʥʩʢʦʡ ʚʧʘʜʠʥʳ. ɼʣʷ ɹʫʭʘʨʩʢʦʡ ʩʪʫʧʝʥʠ ʩʚʦʡʩʪʚʝʥʥʘ ʦʙʱʘʷ ʣʠʥʝʡʥʘʷ ʚʳʪʷʥʫʪʦʩʪʴ ʚ 
ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʧʘʨʘʣʣʝʣʴʥʘʷ ʧʨʦʩʪʠʨʘʥʠʶ ʧʘʣʝʦʟʦʡʩʢʠʭ ʩʪʨʫʢʪʫʨ. ɼʣʷ ʚʥʫʪʨʝʥʥʠʭ 
ʩʪʨʫʢʪʫʨ ʩʪʫʧʝʥʠ ʩʣʝʜʫʶʱʝʛʦ ʨʘʥʛʘ ʦʪʯʝʪʣʠʚʦ ʧʨʦʷʚʣʝʥʠʝ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʭ çʘʥʪʠʪʷʥʴʰʘʥʴʩʢʠʭè 
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ʥʘʧʨʘʚʣʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʝʨʝʩʪʨʦʡʢʦʡ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʣʘʥʘ ʚ ʥʝʦʛʝʥ-ʯʝʪʚʝʨʪʠʯʥʳʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ. 
ʉʫʜʷ ʧʦ ʤʝʭʘʥʠʟʤʘʤ ɻʘʟʣʠʡʩʢʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 1976 ʠ 1984 ʛʛ., ʘʢʪʠʚʥʦʩʪʴ ʩʪʨʫʢʪʫʨ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʥʝʦʩʧʦʨʠʤʘ. ʇʦʩʣʝʜʥʠʝ ʧʨʦʚʦʮʠʨʫʶʪ ʘʢʪʠʚʥʦʩʪʴ ʩʦʧʨʷʞʝʥʥʳʭ ʩ ʥʠʤʠ ʩʪʨʫʢʪʫʨ ʩʝʚʝʨʦ-
ʚʦʩʪʦʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠ̫. 

ʄʘʥʛʳʰʣʘʢʩʢʠʡ ʨʘʟʣʦʤ 2-ʛʦ ʨʘʥʛʘ. ʉʦʧʨʦʚʦʞʜʘʝʪʩʷ ʦʧʝʨʷʶʱʠʤʠ ʨʘʟʨʳʚʥʳʤʠ 

ʥʘʨʫʰʝʥʠʷʤʠ. ʆʜʠʥ ʠʟ ʪʘʢʠʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʩʫʙʧʘʨʘʣʝʣʣʴʥʦ ʦʩʥʦʚʥʦʤʫ, ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʶʞʥʝʝ, 
ʨʘʟʜʝʣʷʝʪ ɸʩʩʘʢʝʘʫʜʘʥʩʢʠʡ ʠ ɼʘʨʴʷʣʳʢ-ɼʘʫʜʘʥʩʢʠʡ ʧʨʦʛʠʙʳ, ʦʙʲʝʜʠʥʝʥʥʳʝ ʚ ʖʞʥʦ-ʋʩʪʶʨʪ-

ɼʘʫʜʘʥʩʢʫʶ ʩʠʩʪʝʤʫ ʧʨʦʛʠʙʦʚ ʩ ʎʝʥʪʨʘʣʴʥʦ-ʋʩʪʶʨʪʩʢʠʤ ʧʦʜʥʷʪʠʝʤ. ʇʦ ʦʩʥʦʚʥʦʤʫ ʨʘʟʣʦʤʫ 
ʎʝʥʪʨʘʣʴʥʦ-ʋʩʪʶʨʪʩʢʦʝ ʧʦʜʥʷʪʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ɹʘʨʩʘʢʝʣʴʤʝʩʩʢʠʤ ʠ ʉʫʜʦʯʴʠʤ ʧʨʦʛʠʙʘʤʠ. ʕʪʠ 
ʨʘʟʣʦʤʳ ʢʦʥʪʨʦʣʠʨʫʶʪ ʨʘʟʚʠʪʠʝ ʜʠʩʣʦʢʘʮʠʡ ʎʝʥʪʨʘʣʴʥʦ-ʋʩʪʶʨʪʩʢʦʛʦ ʧʦʜʥʷʪʠʷ. ɸʤʧʣʠʪʫʜʘ 

ʥʦʚʝʡʰʠʭ ʧʦʜʚʠʞʝʢ ʧʦ ʥʠʤ ʩʦʩʪʘʚʣʷʶʪ ʙʦʣʝʝ 600 ʤ. ʆʪ ʥʝʛʦ ʚ ʨʘʡʦʥʝ ʛ. ʅʫʢʫʩʘ ʦʪʚʝʪʚʣʷʝʪʩʷ 
ʎʝʥʪʨʘʣʴʥʦ-ɸʨʘʣʴʩʢʠʡ ʨʘʟʣʦʤ ʩʝʚʝʨ-ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ.  

ɿʘʧʘʜʥʦ-ɸʨʘʣʴʩʢʠʡ ʨʘʟʣʦʤ 2-ʛʦ ʨʘʥʛʘ. ɺ ʜʦʤʝʟʦʟʦʡʩʢʦʤ ʬʫʥʜʘʤʝʥʪʝ ʝʤʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʦʬʠʦʣʠʪʦʚʘʷ ʩʫʪʫʨʘ, ʨʘʟʜʝʣʷʶʱʘʷ ʧʦʨʦʜʳ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʝʩʷ ʚ ʨʠʬʝʡʩʢʠʡ ʠ ʛʝʨʮʠʥʩʢʠʡ ʮʠʢʣʳ 
ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. ɺ ʤʝʟʦʟʦʡ-ʢʘʡʥʦʟʦʡʩʢʦʤ ʯʝʭʣʝ ɿʘʧʘʜʥʦ-ɸʨʘʣʴʩʢʠʡ ʨʘʟʣʦʤ ʠ ʩʠʩʪʝʤʘ 

ʧʘʨʘʣʝʣʴʥʳʭ ʨʘʟʨʳʚʦʚ ʢʦʥʪʨʦʣʠʨʫʶʪ ʨʘʟʚʠʪʠʝ ʊʘʭʪʘʢʘʠʨʩʢʦʛʦ ʧʦʜʥʷʪʠʷ ʠ ʮʝʧʦʯʢʠ ʧʦʣʦʞʠʪʝʣʴʥʳʭ 
ʩʪʨʫʢʪʫʨ, ʧʨʦʜʦʣʞʘʶʱʠʭʩʷ ʚ ʩʝʚʝʨʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʢʫʜʘ ʚʢʣʶʯʝʥ ʪʘʢʞʝ ʦʩʪʨʦʚ ɺʦʟʨʦʞʜʝʥʠʷ. 
ɸʤʧʣʠʪʫʜʘ ʥʦʚʝʡʰʠʭ ʧʦʜʚʠʞʝʢ ʧʦ ʨʘʟʣʦʤʫ ʥʝ ʤʝʥʝʝ 600 ʤ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʚʝʨʪʠʢʘʣʴʥʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʜʚʠʞʝʥʠʷ, ʧʦ ʛʝʦʜʝʟʠʯʝʩʢʠʤ ʜʘʥʥʳʤ. 

ʉʦʚʤʝʱʝʥʥʘʷ ʩʭʝʤʘ ʩʦʚʨʝʤʝʥʥʳʭ ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʠ ʘʢʪʠʚʥʳʭ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ɸʨʘʣʦ-
ʋʩʪʶʨʪʩʢʦʛʦ ʨʝʛʠʦʥʘ ʦʪʨʘʞʝʥʘ ʥʘ ʨʠʩ. 3. ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʠʤʝʶʪ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʫʶ 

ʚʳʨʘʞʝʥʥʦʩʪʴ, ʚʳʧʦʣʥʷʷ ʩʪʨʫʢʪʫʨʥʦ-ʢʦʥʪʨʦʣʠʨʫʶʱʫʶ ʨʦʣʴ. ɿʦʥʳ, ʨʘʟʛʨʘʥʠʯʠʚʘʶʱʠʝ ʙʣʦʢʠ ʩ 
ʚʳʩʦʢʠʤʠ ʠ ʥʠʟʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʩʦʚʨʝʤʝʥʥʳʭ ʜʚʠʞʝʥʠʡ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʩʦʚʧʘʜʘʶʪ ʩ ʘʢʪʠʚʥʳʤʠ 
ʨʘʟʣʦʤʘʤʠ 1-ʛʦ ʨʘʥʛʘ ʠ ʜʣʷ ʥʠʭ ʭʘʨʘʢʪʝʨʥ r ʚʳʩʦʢʠʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʥʘʧʨʷʞʝʥʠʷ. ʉʦʚʨʝʤʝʥʥʳʝ 

ʚʝʨʪʠʢʘʣʴʥʳʝ ʜʚʠʞʝʥʠʷ ʧʦʢʘʟʘʥʳ ʚ ʠʟʦʣʠʥʠʷʭ ʩʢʦʨʦʩʪʝʡ (ʤʤ/ʛʦʜ) ʠ ʚʘʨʴʠʨʫʪʁ ʚ ʧʨʝʜʝʣʘʭ  
0 + 4 ʤʤ/ʛʦʜ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʵʪʦʪ ʞʝ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʣʷʝʪ ʜʣʷ ʌʝʨʛʘʥʩʢʦʡ ʚʧʘʜʠʥʳ ʠ ʝʛʦ ʛʦʨʥʦʛʦ 

ʦʙʨʘʤʣʝʥʠʷ ʦʪ -10 ʜʦ +10 ʤʤ/ʛʦʜ, ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ɸʨʘʣʦ-ʋʩʪʶʨʪʩʢʦʛʦ ʨʝʛʠʦʥʘ ʥʘʙʣʶʜʘʝʪʩʷ 
ʩʫʱʝʩʪʚʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ.  
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ʈʠʩ. 3. ʉʦʚʤʝʱʝʥʥʘʷ ʩʭʝʤʘ ʩʦʚʨʝʤʝʥʥʳʭ ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʠ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ɸʨʘʣʦ-ʋʩʪʶʨʪʩʢʦʛʦ 
ʨʝʛʠʦʥʘ. 1 ï ʠʟʦʣʠʥʠʠ ʩʢʦʨʦʩʪʝʡ ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ, ʤʤ/ʛʦʜ; 2 ï ʫʯʘʩʪʢʠ ʧʦʜʥʷʪʠʡ; 3 ï ʫʯʘʩʪʢʠ ʦʧʫʩʢʘʥʠʡ. 

Fig. 3. Combined scheme of modern vertical movements and discontinuities in the Aral-Ustyurt region. 1 - isolines of vertical 
movement velocities, mm/year; 2 - areas of uplift; 3 - areas of subsidence. 
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ʉʨʘʚʥʝʥʠʝ ʩʢʦʨʦʩʪʝʡ ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʚ ʊʷʥʴ-ʐʘʥʴʩʢʦʤ ʦʨʦʛʝʥʝ ʠ ɸʨʘʣʦ-

ʋʩʪʶʨʪʩʢʦʤ ʨʝʛʠʦʥʝ ʊʫʨʘʥʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʧʦʢʘʟʘʣʦ ʠʭ ʩʦʧʦʩʪʘʚʠʤʦʩʪʴ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʦ ʚʦʚʣʝʯʝʥʠʠ ʢʨʘʝʚʳʭ ʯʘʩʪʝʡ ʧʣʘʪʬʦʨʤʳ ʚ ʠʥʪʝʥʩʠʚʥʝr ʚʝʨʪʠʢʘʣʴʥʳʝ ʜʚʠʞʝʥʠʷ.  

ʆʩʥʦʚʥʳʝ ʯʝʨʪʳ ʛʝʦʜʠʥʘʤʠʢʠ. ʉʦʚʨʝʤʝʥʥʳʝ ʤʦʜʝʣʠ ʛʝʦʜʠʥʘʤʠʢʠ ʉʨʝʜʥʝʡ ɸʟʠʠ 

ʦʩʥʦʚʘʥʳ ʥʘ ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ ʥʘʧʨʷʞʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʟʝʤʥʦʡ ʢʦʨʳ ʨʝʛʠʦʥʘ ʷʚʣʷʝʪʩʷ 

ʧʦʩʣʝʜʩʪʚʠʝʤ ʩʪʦʣʢʥʦʚʝʥʠʷ ɽʚʨʘʟʠʡʩʢʦʡ, ʀʥʜʠʡʩʢʦʡ ʠ ɸʨʘʚʠʡʩʢʦʡ ʧʣʠʪ [1-5]. ɺʨʝʤʷ 

ʟʘʣʦʞʝʥʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʊʫʨʘʥʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʦʭʚʘʪʳʚʘʝʪ ʧʦʟʜʥʝʪʨʠʘʩ-ʶʨʩʢʦʝ ʚʨʝʤʷ. 

ʂʦʥʩʦʣʠʜʠʨʦʚʘʥʥʘʷ ʟʝʤʥʘʷ ʢʦʨʘ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʢ ʥʘʯʘʣʫ ʤʝʟʦʟʦʷ. ʉ ʟʘʢʨʳʪʠʝʤ 

ʊʫʨʢʝʩʪʘʥʩʢʦʛʦ ʠ ɿʘʨʘʬh ʘʥʩʢʦʛʦ ʩʫʙʦʢʝʘʥʠʯʝʩʢʠʭ ʙʘʩʩʝʡʥʦʚ ʩʚʷʟʳʚʘʝʪʩʷ ʛʝʪʝʨʦʛʝʥʥʦʩʪʴ ʠ 

ʨʘʟʥʦʚʦʟʨʘʩʪʥʦʩʪʴ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʦʡ ʢʦʨʳ. ɺʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʪʨʠʘʩʘ ʠʩʩʣʝʜʫʝʤʳʡ ʨʝʛʠʦʥ 

ʚʩʪʫʧʠʣ ʚ ʥʦʚʫʶ ʵʧʦʭʫ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. ʅʘ ʙʘʟʝ ʩʢʣʘʜʯʘʪʳʭ ʩʦʦʨʫʞʝʥʠʡ ʢʘʣʝʜʦʥʠʜ ʠ 

ʛʝʨʮʝʥʠʜ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʩʪʨʫʢʪʫʨʳ ʊʫʨʘʥʩʢʦʡ ʧʣʘʪʬʦʨʤʳ. ɼʦ ʚʦʚʣʝʯʝʥʠʷ ʚ 

ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʫʶ ʘʢʪʠʚʠʟʘʮʠʶ ʟʜʝʩʴ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʩʪʨʫʢʪʫʨʳ ʧʣʘʪʬʦʨʤʝʥʥʦʛʦ ʪʠʧʘ. 

ʅʝʦʜʥʦʢʨʘʪʥʘʷ ʩʤʝʥʘ ʛʦʨʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʠ ʨʘʚʥʠʥʥʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʞʠʤʦʚ, 

ʨʘʟʜʝʣʝʥʥʳʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤʠ ʧʝʨʝʨʳʚʘʤʠ, ʩʦʧʨʦʚʦʞʜʘʣʘʩʴ ʩʪʨʫʢʪʫʨʥʳʤʠ ʥʝʩʦʛʣʘʩʠʷʤʠ ʠ 

ʩʢʣʘʜʯʘʪʦʩʪʴʶ.  

ʇʦʣʦʞʝʥʠʝ ʊʫʨʘʥʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʢʘʢ ʢʨʘʝʚʦʡ ʯʘʩʪʠ ɽʚʨʘʟʠʡʩʢʦʡ ʣʠʪʦʩʬʝʨʥʦʡ ʧʣʠʪʳ, 

ʩʦʩʝʜʩʪʚʫʶʱʝʡ ʩ ʦʨʛʘʥʦʛʝʥʥʳʤʠ ʧʦʜʥʷʪʠʷʤʠ ʊʷʥʴ-ʐʘʥʷ, ʦʧʨʝʜʝʣʠʣʦ ʦʩʦʙʝʥʥʦʩʪʠ ʝʝ 

ʨʘʟʚʠʪʠʷ. ʉʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʚʦ ʚʨʝʤʝʥʠ ʨʘʟʣʠʯʥʳʭ ʩʦʙʳʪʠʡ ʚ ʊʷʥ-ɹʐʘʥʝ ʠ ʚ ʠʩʩʣʝʜʫʝʤʦʡ 

ʯʘʩʪʠ ʊʫʨʘʥʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʚʷʟʠ ʵʪʠʭ ʨʝʛʠʦʥʦʚ. ʅʘʧʨʠʤʝʨ, 

ʦʙʨʘʟʦʚʘʥʠʝ ʣʠʥʝʡʥʳʭ ʧʨʦʛʠʙʦʚ ʚ ʊʷʥʴ-ʐʘʥʝ ʠ ʊʫʨʘʥʩʢʦʡ ʧʣʘʪʬʦʨʤʝ. ʉʦ ʩʨʝʜʥʝ-

ʧʦʟʜʥʝʵʦʮʝʥʦʚʳʤ ʚʫʣʢʘʥʠʟʤʦʤ ʀʨʘʥʘ, ɸʬʛʘʥʠʩʪʘʥʘ ʠ ʇʘʤʠʨʘ ʢʦʨʨʝʣʠʨʫʝʪ ʥʘʢʦʧʣʝʥʠʝ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʊʫʨʘʥʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʵʦʮʝʥʦʚʳʭ ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʭ ʤʦʥʪʤʦʨʠʣʣʦʥʠʪʦʚʳʭ ʛʣʠʥ. 

ɺ ʧʦʟʜʥʠʡ ʢʘʡʥʦʟʦʡ (ʦʣʠʛʦʮʝʥ) ʊʷʥʴ-ʐʘʥʴ ʠ ʊʫʨʘʥʩʢʘʷ ʧʣʠʪʘ ʚʩʪʫʧʠʣʠ ʚ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʡ 

ʧʝʨʠʦʜ ʘʢʪʠʚʠʟʘʮʠʠ. ʉʙʣʠʞʝʥʠʝ ɽʚʨʘʟʠʡʩʢʦʡ ʠ ʀʥʜʠʡʩʢʦʡ ʣʠʪʦʩʬʝʨʥʳʭ ʧʣʠʪ 

ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʦʙʨʘʟʦʚʘʥʠʝʤ ʩʣʦʞʥʳʭ ʘʥʩʘʤʙʣʝʡ ʤʠʢʨʦʧʣʠʪ ʠ ʙʣʦʢʦʚ ʟʝʤʥʦʡ ʢʦʨʳ ʚ 

ʉʨʝʜʥʝʡ ɸʟʠʠ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʣʝʡ ʥʘʧʨʷʞʝʥʠʡ ʦʥʠ ʦʙʨʘʟʫʶʪ ʜʚʝ ʩʠʩʪʝʤʳ 

ʦʨʦʛʝʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ï ʢʦʣʣʠʟʠʦʥʥʳʭ ɸʣʴʧʠʡʩʢʦ-ɻʠʤʘʣʘʡʩʢʦʛʦ ʧʦʷʩʘ ʠ ʨʝʟʦʥʘʥʩʥʦ-

ʦʨʦʛʝʥʠʯʝʩʢʠʭ ʧʦʩʪʧʣʘʪʬʦʨʤʝʥʥʳʭ ʧʦʜʥʷʪʠʡ ʊʷʥʴ-ʐʘʥʷ. ʊʫʨʘʥʩʢʘʷ ʧʣʘʪʬʦʨʤʘ ʚ ʥʘʯʘʣʝ 

ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʵʪʘʧʘ ʬʦʨʤʠʨʦʚʘʣʘʩʴ ʢʘʢ ʪʠʧʠʯʥʘʷ ʧʣʘʪʬʦʨʤʘ.  

ʀʪʦʛʦʤ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʧʦ ʦʙʥʦʚʣʝʥʥʳʤ ʜʨʝʚʥʠʤ ʨʘʟʣʦʤʘʤ ʊʫʨʘʥʩʢʦʡ 

ʧʣʘʪʬʦʨʤ r ʩʪʘʣʦ ʦʙʨʘʟʦʚʘʥʠʝ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʙʣʦʢʦʚ: ɸʤʫʜʘʨʴʠʥʩʢʦʛʦ, ʉʳʨʜʘʨʴʠʥʩʢʦʛʦ, 

ʉʝʚʝʨʦ-ʋʩʪʶʨʪʩʢʦʛʦ ʠ ʜʨ. ʆʨʦʛʝʥʠʯʝʩʢʠʝ ʜʚʠʞʝʥʠʷ ʥʘʨʘʩʪʘʣʠ ʦʪ ʩʪʘʜʠʠ ʢ ʩʪʘʜʠʠ ʩ 

ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʚʦʚʣʝʯʝʥʠʝʤ ʚ ʦʨʦʛʝʥʝʟ ʧʨʠʤʳʢʘʶʱʠʭ ʢ ʊʷʥʴ-ʐʘʥʶ ʩ ʟʘʧʘʜʘ ʯʘʩʪʝʡ 

ʊʫʨʘʥʩʢʦʡ ʧʣʠʪʳ. ʇʦʵʪʦʤʫ ʛʨʘʥʠʮʘ ʤʝʞʜʫ ʦʨʦʛʝʥʦʤ ʊʷʥʴ-ʐʘʥʷ ʠ ʊʫʨʘʥʩʢʦʡ ʧʣʠʪʦʡ ʥʝ 

ʦʩʪʘʝʪʩʷ ʧʦʩʪʦʷʥʥʦʡ [1-5]. 

ʅʘʧʨʷʞʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʨʝʛʠʦʥʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ɼʣʷ ʧʦʥʠʤʘʥʠʷ ʧʨʠʨʦʜʳ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ 

ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʝʛʠʦʥʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʨʘʙʦʪ, ʩ 

ʰʠʨʦʢʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʚʳʷʩʥʝʥʠʝ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʘʟʥʦʨʘʥʛʦʚʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʙʣʦʢʦʚ ʟʝʤʥʦʡ ʢʦʨʳ, 

ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʦʩʥʦʚʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʩʦʚʨʝʤʝʥʥʦʡ ʛʝʦʜʠʥʘʤʠʢʠ. ɺ ʵʪʦʤ ʧʣʘʥʝ ʚ 

ʋʟʙʝʢʠʩʪʘʥʝ ʥʘʨʘʩʪʘʝʪ ʦʙʲʝʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʩʚʷʱʝʥʥʳʭ ʩʦʚʨʝʤʝʥʥʦʡ ʛʝʦʜʠʥʘʤʠʢʝ ʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʤʦʜʝʣʷʤ, ʘʜʝʢʚʘʪʥʦ ʦʧʠʩʳʚʘʶʱʠʭ ʧʨʠʨʦʜʥʳʝ ʧʨʦʮʝʩʩʳ. ʇʝʨʚʦʧʨʠʯʠʥʘ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʠʭ ʧʦʩʣʝʜʩʪʚʠʷ ʥʘʭʦʜʷʪʩʷ ʚ ʦʙʣʘʩʪʠ ʧʨʝʜʧʦʣʦʞʝʥʠʡ. 

ʀʩʧʦʣʴʟʫʝʤʳʝ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʟʫʯʝʥʠʷ ʛʝʦʜʠʥʘʤʠʢʠ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʦʜʥʦʟʥʘʯʥʦ ʨʝʰʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʙʣʝʤʳ. ʆʜʥʠʤ ʠʟ 

ʚʦʟʤʦʞʥʳʭ ʧʫʪʝʡ ʜʣʷ ʘʥʘʣʠʟʘ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʷʚʣʷʝʪʩʷ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʨʝʛʠʦʥʝ. ʇʝʨʚʳʤ ʰʘʛʦʤ ʚ ʵʪʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʤʦʛʣʦ ʙʳ ʙʳʪʴ ʩʦʟʜʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʛʝʦʜʠʥʘʤʠʢʠ ʨʝʛʠʦʥʘ, 

ʫʯʠʪʳʚʘʶʱʝʡ ʚʩʶ ʨʝʘʣʴʥʫʶ ʠʩʪʦʨʠʶ ʨʘʟʚʠʪʠʷ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʣʠʪʦʩʬʝʨʳ ʚʦ 

ʚʨʝʤʝʥʠ, ʥʦ ʵʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ. ɺ ʨʘʙʦʪʝ [19] ʩʤʦʜʝʣʠʨʦʚʘʥʦ 

ʪʝʯʝʥʠʝ ʛʦʨʥʳʭ ʤʘʩʩ ʚ ʣʠʪʦʩʬʝʨʝ (ʪʦʣʱʠʥʦʡ 100 ʢʤ, ʚ ʧʨʝʜʝʣʘʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ 
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36-46 ʩ.ʰ. ʠ 56-76 ʚ.ʜ.), ʥʘ ʦʩʥʦʚʝ ʫʨʘʚʥʝʥʠʡ ʛʠʜʨʦʤʝʭʘʥʠʢʠ ʧʦʣʟʫʱʠʭ ʜʚʠʞʝʥʠʡ (ʟʘʜʘʯʘ 

ʉʪʦʢʩʘ), ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʩʭʝʤʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ 

[11]. ɺʳʯʠʩʣʠʪʝʣʴʥʳʤ ʵʢʩʧʝʨʠʤʝʥʪʦʤ ʧʦʩʪʨʦʝʥʳ ʛʨʘʥʠʯʥʳʝ ʥʘʧʨʷʞʝʥʠʷ (ʵʢʚʠʚʘʣʝʥʪʥʳʝ 

ʜʝʡʩʪʚʠʷʤ ʀʥʜʠʡʩʢʦʡ, ɸʨʘʚʠʡʩʢʦʡ ʠ ɽʚʨʦʘʟʠʡʩʢʦʡ ʧʣʠʪ), ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪ ʧʝʨʝʤʝʱʝʥʠʷ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʦʚʨʝʤʝʥʥʦʤʫ ʨʝʣʴʝʬʫ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʨʝʛʠʦʥʘ. ʅʘ ʨʠʩ. 4 ʧʨʠʚʦʜʠʪʩʷ 

ʩʦʚʤʝʱʝʥʥʘʷ ʩʭʝʤʘ ʚʝʢʪʦʨʦʚ ʩʢʦʨʦʩʪʝʡ ʧʝʨʝʤʝʱʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʯʠʩʣʝʥʥʦʤ ʨʝʰʝʥʠʠ 

ʵʪʦʡ ʤʦʜʝʣʠ ʜʣʷ ɸʨʘʣʦ-ʋʩʪʶʨʪʩʢʦʛʦ ʨʝʛʠʦʥʘ ʩʦ ʩʭʝʤʦʡ ʨʘʟʣʦʤʦʚ 1-ʛʦ ʠ 2-ʛʦ ʨʘʥʛʦʚ. ʆʪʤʝʪʠʤ, 

ʯʪʦ ʚʝʢʪʦʨ rʩʢʦʨʦʩʪʝʡ ʧʝʨʝʤʝʱʝʥʠʡ ʦʪʨʘʞʘʶʪ ʫʩʨʝʜʥʝʥʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ. 

 

 
 

ʈʠʩ. 4. ʉʦʚʤʝʱʝʥʥʘʷ ʩʭʝʤʘ ʧʦʣʷ ʩʢʦʨʦʩʪʝʡ ʧʝʨʝʤʝʱʝʥʠʡ (ʧʦ [19]) ʠ ʨʘʟʣʦʤʦʚ 1-ʛʦ ʠ 2-ʛʦ ʨʘʥʛʦʚ. 
Fig. 4. Combined scheme of the displacement velocity field (according to [19]) and faults of the 1st and 2nd ranks. 

 

ʅʘ ʨʠʩ. 4 ʚʳʜʝʣʷʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʫʯʘʩʪʢʦʚ, ʛʜʝ ʚʝʢʪʦʨ rʩʭʦʜʷʪʩʷ ʥʘ ʦʜʥʦʤ ʫʯʘʩʪʢʝ. ʕʪʠ 

ʫʯʘʩʪʢʠ ʩʭʦʞʜʝʥʠʷ (ʦʪʤʝʯʝʥ rʦʢʨʫʞʥʦʩʪʴʶ ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ) ʦʭʚʘʪʳʚʘʪʁ ʨʘʡʦʥ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʉʫʣʪʘʥʫʚʘʡʩʩʢʦʛʦ ʧʦʜʥʷʪʠʷ. ɺ ʵʪʦʤ ʞʝ ʨʘʡʦʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʫʟʣʦʚʦʝ ʩʦʯʣʝʥʝʥʠʝ ʨʘʟʣʦʤʦʚ 

ʊʷʥʴ-ʐʘʥʴʩʢʦʛʦ, ʄʘʥʛʳʰʣʘʢʩʢʦʛʦ ʠ ʋʨʘʣʴʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʡ. ʕʪʘ ʦʩʦʙʝʥʥʦʩʪʴ ʜʘʥʥʦʛʦ 

ʨʘʡʦʥʘ ʦʪʤʝʯʘʝʪʩʷ ʙʦʣʴʰʠʥʩʪʚʦʤ ʩʨʝʜʥʝʘʟʠʘʪʩʢʠʭ ʛʝʦʣʦʛʦʚ [20, 21].  

ʅʦʚʝʡʰʠʡ ʩʪʨʫʢʪʫʨʥʳʡ ʧʣʘʥ ʨʝʛʠʦʥʘ, ʚ ʮʝʣʦʤ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʦʤʝʟʦʟʦʡʩʢʦʤʫ, ʪ. ʝ. 

ʥʝʪʝʢʪʦʥʠʯʝʩʢʠʝ ʜʚʠʞʝʥʠʷ ʥʝ ʩʤʦʛʣʠ ʧʦʣʥʦʩʪʴʶ ʧʝʨʝʨʘʙʦʪʘʪʴ ʜʦʤʝʟʦʟʦʡʩʢʠʡ ʩʪʨʫʢʪʫʨʥʳʡ 

ʧʣʘʥ. ɽʱʝ ʜʚʘ ʫʯʘʩʪʢʘ ʚʤʝʩʪʝ ʩ ʦʧʠʩʘʥʥrʤ ʩʦʩʪʘʚʣʷʶʪ ʧʦʣʦʩʫ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ 

ʧʨʦʩʪʠʨʘʥʠʷ, ʩʦʧʨʦʚʦʞʜʘʝʤʫʶ ʩʫʙʧʘʨʘʣʣʝʣʴʥʦʡ ʟʦʥʦʡ ʨʘʟʣʦʤʦʚ. ʕʪʘ ʧʦʣʦʩʘ ʫʩʣʦʚʥʦ 

ʨʘʟʜʝʣʷʝʪ ʚʝʢʪʦʨʥʦʝ ʧʦʣʝ ʥʘ ʜʚʘ ʨʘʡʦʥʘ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʘʧʘʜʥʦʛʦ ʠ ʚʦʩʪʦʯʥʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ. ɺʝʨʦʷʪʥʦ, ʟʘʧʘʜʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚʝʢʪʦʨʦʚ ʫʢʘʟʳʚʘʝʪ ʥʘ ʜʘʣʴʥʝʡʰʝʝ ʨʘʩʧʦʣʟʘʥʠʝ 

ʦʨʦʛʝʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʚ ʛʣʫʙʴ ʊʫʨʘʥʩʢʦʡ ʧʣʘʪʬʦʨʤʳ, ʘ ʚʦʩʪʦʯʥʦʝ ï ʥʘ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ 

ɽʚʨʘʟʠʡʩʢʦʡ ʣʠʪʦʩʬʝʨʥʦʡ ʧʣʠʪʳ. 
ʅʘ ʨʠʩ. 5 ʧʨʠʚʦʜʠʪʩʷ ʥʘʧʨʷʞʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʫʯʘʩʪʢʘ. ʅʘ ʩʭʝʤʝ 

ʦʨʠʝʥʪʘʮʠʷ ʩʪʨʝʣʦʢ ʫʢʘʟʳʚʘʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ů1 (ʩʞʘʪʠʝ). ʇʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ɸʥʜʝʨʩʦʥʘ, 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʚʠʞʝʢ ʪʠʧʘ ʚʟʙʨʦʩ (R), ʩʙʨʦʩ (B) ʠ 

ʩʜʚʠʛ (G). ʆʜʥʦʪʠʧʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʦʙʲʝʜʠʥʝʥʳ (ʰʪʨʠʭʦʚʢʦʡ ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ ʚʳʜʝʣʝʥʳ ʫʯʘʩʪʢʠ, 

ʧʦʜʚʝʨʞʝʥʥʳʝ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʩʞʘʪʠʶ). ʐʪʨʠʭʦʚʢʦʡ ʩʠʥʝʛʦ ʮʚʝʪʘ ï ʫʯʘʩʪʢʠ, ʛʜʝ ʜʝʡʩʪʚʫʶʪ 

ʥʘʧʨʷʞʝʥʠʷ ʩʞʘʪʠʷ, ʫʛʦʣ ʧʘʜʝʥʠʷ ʢʦʪʦʨʳʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʦʨʠʟʦʥʪʘ ʚʘʨʴʠʨʫʝʪ ʚ ʧʨʝʜʝʣʘʭ 15-45Á. ɺ 

ʮʝʣʦʤ ʨʘʡʦʥ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʦʛʦ ʩʞʘʪʠʷ, ʥʦ ʨʘʟʣʠʯʠʷ ʚ ʘʟʠʤʫʪʘʭ 

ʥʘʧʨʘʚʣʝʥʠʡ, ʚʦʟʤʦʞʥʦ, ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʙʣʦʢʠ, ʢʦʪʦʨʳʝ ʧʦ ʨʘʟʥʦʤʫ ʨʝʘʛʠʨʫʶʪ ʥʘ 

ʦʙʱʝʝ ʥʘʧʨʘʚʣʝʥʠʝ ʩʞʘʪʠʷ. 
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ʈʠʩ. 5. ʉʦʚʤʝʱʝʥʥʘʷ ʩʭʝʤʘ ʥʘʠʙʦʣʴʰʝʛʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ů1 (ʩʞʘʪʠʝ, ʄʇʘ)  

ʜʣʷ ʛʣʫʙʠʥ 15 ʢʤ ʠ ʨʘʟʣʦʤʦʚ 1-ʛʦ ʠ 2-ʛʦ ʨʘʥʛʦʚ.  
Fig. 5. Combined scheme of the highest horizontal stress ů1 (compression, MPa)  

for depths of 15 km and faults of the 1st and 2nd ranks. 

 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʘʟʠʤʫʪʘ ʧʨʦʩʪʠʨʘʥʠʷ ʨʘʟʣʦʤʘ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʩʞʘʪʠʷ, 

ʭʘʨʘʢʪʝʨ ʧʦʜʚʠʞʝʢ ʧʦ ʨʘʟʣʦʤʘʤ ʙʫʜʫʪ ʠʤʝʪʴ ʩʜʚʠʛʦʚʳʡ, ʚʟʙʨʦʩʦ-ʩʜʚʠʛʦʚʳʡ ʠ ʥʘʜʚʠʛʦʚʳʡ 

ʭʘʨʘʢʪʝʨ. 

 

 

ɿʘʢʣʶʯʝʥʠʝ 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ɸʨʘʣʦ-ʋʩʪʶʨʪʩʢʦʛʦ ʨʝʛʠʦʥʘ 

ʫʩʪʘʥʦʚʣʝʥʦ ʩʣʝʜʫʶʱʝʝ:  

Å ʩʪʨʫʢʪʫʨʘ ɸʨʘʣʦ-ʋʩʪʨʁʪʩʢʦʛʦ ʨʝʛʠʦʥʘ ʠʤʝʝʪ ʨʘʟʣʦʤʥʦ-ʙʣʦʢʦʚʳʡ ʭʘʨʘʢʪʝʨ, ʧʨʠ ʵʪʦʤ 

ʨʘʟʣʦʤʥʦ-ʙʣʦʢʦʚʳʝ ʩʪʨʫʢʪʫʨʳ 1-ʛʦ ʨʘʥʛʘ ʠʛʨʘʶʪ ʛʣʘʚʥʫʶ ʨʦʣʴ; 

Å ʜʚʠʞʝʥʠʷ ʧʦ ʢʨʫʧʥʳʤ ʨʘʟʣʦʤʘʤ, ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʦʙʱʠʤ ʠʥʪʝʥʩʠʚʥʳʤ ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʳʤ 

ʩʞʘʪʠʝʤ, ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʫʟʢʠʭ ʟʦʥ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʦʜʥʷʪʠʡ, ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ 

ʨʘʟʣʦʤʘʤʠ 1-ʛʦ ʠ 2-ʛʦ ʨʘʥʛʘ; 

Å ʩʢʦʨʦʩʪʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʚ ʊʷʥʴ-ʐʘʥʴʩʢʦʤ ʦʨʦʛʝʥʝ ʠ ɸʨʘʣʦ-ʋʩʪʶʨʪʩʢʦʤ 

ʨʝʛʠʦʥʝ ʊʫʨʘʥʩʢʦʡ ʧʣʠʪʳ ʩʦʧʦʩʪʘʚʠʤʳ;  

Å ʨʘʡʦʥ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʦʛʦ ʩʞʘʪʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʘʟʠʤʫʪʘ ʧʨʦʩʪʠʨʘʥʠʷ ʨʘʟʣʦʤʘ, ʘ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʩʞʘʪʠʷ ʠ ʧʦʜʚʠʞʢʠ ʧʦ ʨʘʟʣʦʤʘʤ ʠʤʝʝʪ 

ʩʜʚʠʛʦʚʳʡ, ʚʟʙʨʦʩʦ-ʩʜʚʠʛʦʚʳʡ ʠ ʥʘʜʚʠʛʦʚʳʡ ʭʘʨʘʢʪʝʨ. 
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O'zbekistonning Orol-Ustyurt mintaqasining neotektonikasi va zamonaviy kuchlanganlik holati 

Yu.M.  Sodiqov, A.A. Rashidov, M.Sh. Normuminov 

ɸnnotatsiya. G'arbiy Tyan-Shan orogenining O'zbekicton qismida neotektonik harakatlar amplitudasi 

14000 metrga yetʘdi, Turon platformasining Orol-Ustyurt mintaqasida esa atigi 600 m. ʆrogendagi harakatlar 

amplitudasi platformadan 20 baravar yuqori. Ushbu mintaqalardagi zamonaviy vertikal harakatlarning tezligi 

taqqoslanadigan natijalarni ko'rsatadi: orogeniya yiliga -10 dan +10 mm gacha o'zgaradi va platformada 0 +  

4 mm/yil oralig'ida o'zgaradi, platformada zamonaviy vertikal harakatlar tezligining sezilarli o'sishi kuzatiladi. 

O'rganilayotgan hududning hozirgi kuchlanganlik holatini matematik modellashtirish natijalari muhokama qilinadi. 

Kalit soᾷzlar: G'arbiy Tyan-Shan; matematik model; neotektonik harakatlar; neotektonika; zamonaviy 

harakatlar; kuchlanganlik holati; Turan platformasi. 

 

The latest tectonics and the current tense state of the Aral-Ustyurt region of Uzbekistan 

Yu.M.  Sadiqov, A.A. Rashidov, M.Sh. Normuminov 

Annotation. The amplitude of neotectonic movements in the Uzbek part of the Western Tien Shan orogen 

reached 14000 m, whereas in the Aral-Ustyurt region of the Turan platform it is only 600 m. The amplitude of 

movements in the orogen is 20 times higher than on the platform. The speeds of the greatest modern vertical 

movements in these regions show comparable results: on the orogen it varies from -10 to +10 mm/year, and on the 

plate they vary within 0 + 4 mm/year. There is a significant increase in the speed of modern vertical movements on 

the platform. The results of mathematical modeling of the current stress state of the studied territory are also 

discussed. 

Key words: Western Tien Shan; mathematical model; neotectonic movements; neotectonics; modern 

movements; stress state; Turan platform. 
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ʋɼʂ 550.34.4 

 

ʆ ʇʆɺʓʐɽʅʅʆʁ ʏʋɺʉʊɺʀʊɽʃʔʅʆʉʊʀ ʆʏɸɻʆɺʓʍ ɿʆʅ  

ʉʀʃʔʅʓʍ ʉʆɺʈɽʄɽʅʅʓʍ ʀ ʀʉʊʆʈʀʏɽʉʂʀʍ ɿɽʄʃɽʊʈʗʉɽʅʀʁ  

ɺʆʉʊʆʏʅʆɻʆ ʋɿɹɽʂʀʉʊɸʅɸ ʂ ʀɿʄɽʅɽʅʀʖ  

ʈɽɻʀʆʅɸʃʔʅʆɻʆ ʅɸʇʈʗɾɽʅʅʆɻʆ ʉʆʉʊʆʗʅʀʗ ɿɽʄʅʆʁ ʂʆʈʓ 

 

ʋ.ɸ. ʅʫʨʤʘʪʦʚ, ʋ.ɸ. ʖʩʫʧʜʞʘʥʦʚʘ 

 

ʀʥʩʪʠʪʫʪ ʩʝʡʩʤʦʣʦʛʠʠ ʠʤ. ɻ.ɸ.ʄʘʚʣʷʥʦʚʘ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ 

 
ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʦʪʨʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʠ ʚʨʝʤʝʥʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʘʙʳʭ ʠ ʫʤʝʨʝʥʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʧʨʝʜʝʣʘʭ ɺʦʩʪʦʯʥʦʛʦ ʋʟʙʝʢʠʩʪʘʥʘ, ʘ ʪʘʢʞʝ ʩʠʣʴʥʳʭ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʧʨʝʜʝʣʘʭ ʝʜʠʥʦʡ ʩʝʡʩʤʦʛʝʥʥʦʡ ʟʦʥʳ. ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʦʧʦʩʪʘʚʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʫʯʘʩʪʢʦʚ ʩ ʧʦʚʳʰʝʥʥʦʡ ʧʣʦʪʥʦʩʪʴʶ ʵʧʠʮʝʥʪʨʦʚ ʩ ʤʝʩʪʘʤʠ ʧʨʦʷʚʣʝʥʠʷ 

ʩʠʣʴʥʳʭ ʠʩʪʦʨʠʯʝʩʢʠʭ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ʋʩʪʘʥʦʚʣʝʥʘ ʧʦʚʳʰʝʥʥʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʦʯʘʛʦʚʳʭ 

ʟʦʥ ʧʨʦʠʩʰʝʜʰʠʭ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʢ ʠʟʤʝʥʝʥʠʶ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ʀʟʫʯʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʠʟʘʮʠʠ ʦʯʘʛʦʚʳʭ ʟʦʥ ʦʪʜʝʣʴʥʳʭ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ 

ʧʨʝʜʝʣʘʭ ʝʜʠʥʦʡ ʩʝʡʩʤʦʛʝʥʥʦʡ ʟʦʥʳ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʣʦʢ ʟʝʤʥʦʡ ʢʦʨʳ, ʨʘʟʣʦʤ, ʦʯʘʛʦʚʘʷ ʟʦʥʘ, ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʩʝʡʩʤʦʛʝʥʥʘʷ ʟʦʥʘ, 

ʵʧʠʮʝʥʪʨ. 

 

ɺʚʝʜʝʥʠʝ. ɿʝʤʥʘʷ 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. ʀʟʤʝʥʝʥʠʝ ʝʝ ʚ ʦʜʥʦʤ ʤʝʩʪʝ ʧʨʠʚʝʜʝʪ ʢ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʶ ʧʦ ʚʩʝʡ 

ʩʠʩʪʝʤʝ [1]. ɺʟʘʠʤʦʦʙʫʩʣʦʚʣʝʥʥʦʩʪ ɹʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚʦ ʚʨʝʤʝʥʠ ʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʦʜʥʦʚʨʝʤʝʥʥʦʝ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʤʘʩʰʪʘʙʝ ʢʨʫʧʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʙʣʦʢʦʚ ʠʣʠ 

ʧʨʦʪʷʞʝʥʥʳʭ ʩʝʡʩʤʦʛʝʥʥʳʭ ʟʦʥ ʷʚʣʷʶʪʩʷ ʥʘʛʣʷʜʥʳʤ ʧʨʠʤʝʨʦʤ ʩʫʱʝʩʪʚʦʚʘʥʠ ̫ ʚ ʧʨʠʨʦʜʝ 

ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʚʳʟʳʚʘʶʱʠʭ ʥʘʧʨʷʞʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʙʣʦʢʦʚ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʭʘʨʘʢʪʝʨʥʳʤʠ ʨʘʟʤʝʨʘʤʠ ʠ ʚʨʝʤʝʥʘʤʠ ʘʢʪʠʚʠʟʘʮʠʠ 

[2]. ʈʝʟʫʣʴʪʘʪʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʝʡʩʤʦʘʢʪʠʚʥʳʭ ʦʙʣʘʩʪʷʭ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʧʦʣʦʞʝʥʠʷ ʢʦʪʦʨʳʭ 

ʫʩʪʦʡʯʠʚʦ ʚʦ ʚʨʝʤʝʥʠ, ʘ ʧʦ ʩʪʨʫʢʪʫʨʝ ʦʥʠ ʠʝʨʘʨʭʠʯʝʩʢʠ ʫʧʦʨʷʜʦʯʝʥʳ [3, 4]. ʉʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʦʡ 

ʦʩʥʦʚʦʡ ʵʪʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʷʚʣʷʝʪʩʷ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʦʙʣʘʩʪʝʡ ʧʦʚʳʰʝʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʢ ʟʦʥʘʤ ʘʢʪʠʚʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʨʘʟʣʦʤʦʚ. ʉʦʛʣʘʩʥʦ çɿʘʢʦʥʫ ʩʝʡʩʤʦʪʝʢʪʦʥʠʢʠè ʠ 

ʢʦʥʮʝʧʮʠʠ çʩʝʡʩʤʦʛʝʥʥʳʭ ʟʦʥè, ʢʘʞʜʳʡ ʩʣʝʜʫʶʱʠʡ ʦʯʘʛ ʙʫʜʝʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʤʝʞʜʫ ʦʯʘʛʘʤʠ 

ʚʦʟʥʠʢʰʠʭ ʨʘʥʝʝ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠʣʠ ʥʘ ʧʨʦʜʦʣʞʝʥʠʠ ʝʛʦ [4, 5]. ʊʘʢ, ʩʦʛʣʘʩʥʦ ʵʪʦʡ ʢʦʥʮʝʧʮʠʠ, 

ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʠʣʴʥʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʚ ʪʦʡ ʞʝ ʦʯʘʛʦʚʦʡ ʟʦʥʝ ʥʝʚʳʩʦʢʘ. ʕʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʮʝʥʢʠ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʤʠ 

ʤʝʪʦʜʘʤʠ. ʆʜʥʘʢʦ, ʥʘ ʧʨʘʢʪʠʢʝ ʤʳ ʯʘʩʪʦ ʥʘʙʣʶʜʘʝʤ ʩʣʫʯʘʠ ʧʦʚʪʦʨʥʦʡ ʘʢʪʠʚʠʟʘʮʠʠ ʦʜʥʠʭ ʠ ʪʝʭ 

ʞʝ ʦʯʘʛʦʚʳʭ ʟʦʥ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʠʟʘʮʠʠ ʦʪʜʝʣʴʥʳʭ ʦʯʘʛʦʚʳʭ ʟʦʥ. ɸʥʘʣʠʟ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʨʦʷʚʣʝʥʠʷ ʵʧʠʮʝʥʪʨʦʚ ʩʠʣʴʥʳʭ (ʩ ʄ Ó 5,0) ʟʝʤʣʝʪʨʷʩʝʥʠʡ ɺʦʩʪʦʯʥʦʛʦ 

ʋʟʙʝʢʠʩʪʘʥʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʦʯʘʛʦʚʳʭ ʟʦʥ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʳʭ ʥʘʙʣʶʜʘʣʦʩʴ 

ʧʝʨʠʦʜʠʯʝʩʢʦʝ ʧʦʚʪʦʨʝʥʠʝ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʠʟʘʮʠʠ. ʂ ʪʘʢʠʤ ʦʪʥʦʩʠʪʩʷ ʦʯʘʛʦʚʘʷ ʟʦʥʘ 

ʊʘʰʢʝʥʪʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 1966 ʛ. ɻʦʨʦʜ ʊʘʰʢʝʥʪ ʩ 1868 ʛ. ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʧʳʪʳʚʘʣ 

ʤʠʥʠʤʫʤ ʩʝʤʴ ʮʠʢʣʦʚ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʠʟʘʮʠʠ. ʇʝʨʚʦʝ ʩʠʣʴʥʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʚ ʛʦʨʦʜʝ 

ʦʪʤʝʯʝʥʦ ʚ 1868 ʛ. ʩ ʄ = 6,5. ʇʦʩʣʝʜʫʶʱʠʝ: ʚ 1886 ʛ. ʩ ʄ = 6,7, ʚ 1924 ʛ. ʠ 1929 ʛ. ʩ ʄ = 4,3 ʠ  

ʄ = 4,6, ʚ 1966 ʛ. ʩ ʄ = 5,2, ʚ 1980 ʛ. ʩ ʄ = 5,3. ʇʦʩʣʝʜʥʷʷ ʘʢʪʠʚʠʟʘʮʠʷ ʊʘʰʢʝʥʪʩʢʦʡ ʦʯʘʛʦʚʦʡ 

ʟʦʥʳ ʦʪʤʝʯʝʥʘ ʚ 2008 ʛ. ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʩ ʂ = 12,3, ʄw = 5,2. ʉʦʛʣʘʩʥʦ ʢʘʪʘʣʦʛʫ 

[6], ʟʝʤʣʝʪʨʷʩʝʥʠʝ 1868 ʛ. ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʅʫʨʝʢʘʪʠʥʩʢʦʡ ʩʝʡʩʤʦʛʝʥʥʦʡ ʟʦʥʝ, ʘ ʧʦ ʜʘʥʥʳʤ 

ʈ.ʅ.ʀʙʨʘʛʠʤʦʚʘ ʠ ʜʨ. [7] ʵʪʦ ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʙʣrʦ ʚ ʨʘʡʦʥʝ ʩʪʘʨʦʛʦ ʊʘʰʢʝʥʪʘ (ʥʳʥʝ ʨʘʡʦʥ  

ʧ. ʏʠʥʘʟ). ʂʨʦʤʝ ʪʦʛʦ, ʚ ʧʨʝʜʝʣʘʭ ʩʘʤʦʛʦ ʛʦʨʦʜʘ ʚ ʵʪʦʤ ʞʝ ʛʦʜʫ ʥʘʙʣʶʜʘʣʦʩʴ ʝʱʝ ʦʜʥʦ 

ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʩ ʤʘʛʥʠʪʫʜʦʡ ʄ = 5,5 [7].   

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʵʧʠʮʝʥʪʨʦʚ ʦʪʤʝʯʝʥʥʳʭ ʚʳʰʝ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʨʠʚʝʜʝʥʦ 

ʥʘ ʨʠʩ. 1. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʩʘʤʳʤʠ ʫʜʘʣʝʥʥʳʤʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʵʧʠʮʝʥʪʨʘʤʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʛ. 
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ʊʘʰʢʝʥʪʝ 45 ʢʤ. ʇʦ ʦʮʝʥʢʘʤ ʖ.ɺ.ʈʠʟʥʠʯʝʥʢʦ [8], ʵʪʦ ʨʘʩʩʪʦʷʥʠʝ ʩʦʠʟʤʝʨʠʤʦ ʨʘʟʤʝʨʫ ʦʯʘʛʘ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʩ ʄ = 6,7, ʚʦʟʥʠʢʰʝʛʦ ʚ ʛ. ʊʘʰʢʝʥʪʝ ʚ 1886 ʛ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, 

ʯʪʦ ʚʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʦʪʥʦʩʷʪʩʷ ʢ ʝʜʠʥʦʡ ʦʯʘʛʦʚʦʡ ʟʦʥʝ. ʇʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʩʨʝʜʥʷʷ 

ʯʘʩʪʦʪʘ ʘʢʪʠʚʠʟʘʮʠʠ ʊʘʰʢʝʥʪʩʢʦʡ ʦʯʘʛʦʚʦʡ ʟʦʥʳ ʨʘʚʥʷʝʪʩʷ 20 ʛʦʜʘʤ. 

 

 
 

ʈʠʩ. 1. ʕʧʠʮʝʥʪʨʳ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʚʦʟʥʠʢʰʠʭ ʚ ʦʯʘʛʦʚʳʭ ʟʦʥʘʭ ʦʪʜʝʣʴʥʳʭ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 
ɺʦʩʪʦʯʥʦʛʦ ʋʟʙʝʢʠʩʪʘʥʘ. 1 ï ʨʘʟʤʝʨ ʦʯʘʛʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʚʦʟʥʠʢʰʝʛʦ ʚ ʜʘʥʥʦʡ ʦʯʘʛʦʚʦʡ ʟʦʥʝ, ʧʦ [8]. 
ʕʧʠʮʝʥʪʨ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ: 2 ï ʄ Ó 6,0, 3 ï ʄ Ó 5,0; 4 ï ʵʧʠʮʝʥʪʨʳ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 1868 ʛ., ʧʦ [7]; 5 ï ʨʘʟʣʦʤʳ ʟʝʤʥʦʡ ʢʦʨʳ. 

 
Fig. 1. Earthquake epicenters of individual focal zones of strong earthquakes in Eastern Uzbekistan. 1 ï size of the 

source of the maximum earthquake that occurred in a given source zone [8]. Epicenter of earthquakes with: 2 ï M Ó 6,0, 3 ï M Ó 
5,0; 4 ï earthquake epicenters according to [7]; 5 ï fault in the earth's crust. 

 

ɸʥʘʣʦʛʠʯʥʦʝ ʧʦʚʪʦʨʥʦʝ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʡ ʦʯʘʛʦʚʦʡ 

ʦʙʣʘʩʪʠ ʥʘʙʣʶʜʘʣʦʩʴ ʠ ʚ ʨʘʡʦʥʝ ʛ. ʅʘʤʘʥʛʘʥʘ (ʩʤ. ʨʠʩ. 1). ɿʜʝʩʴ ʩ ʠʩʪʦʨʠʯʝʩʢʠʭ ʚʨʝʤʝʥ ʧʦ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦʟʥʠʢʣʠ 4 ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʩ ʄ Ó 5,0, ʩʘʤʦʝ ʩʠʣʴʥʦʝ ʠʟ ʢʦʪʦʨʳʭ ʩ ʄ = 6,1 ʙʳʣʦ ʚ 

1927 ʛ. ʇʦʚʪʦʨʥʘʷ ʘʢʪʠʚʠʟʘʮʠʷ ʦʯʘʛʦʚʦʡ ʦʙʣʘʩʪʠ ʥʘʙʣʶʜʘʣʘʩʴ ʠ ʚ ʨʘʡʦʥʝ ʛ. ɸʭʩʳ. ɿʜʝʩʴ ʩ ʫʯʝʪʦʤ 

ʨʝʟʫʣʴʪʘʪʦʚ ʘʨʭʝʦʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʪʨʠ ʧʝʨʠʦʜʘ ʩʝʡʩʤʠʯʝʩʢʦʡ 

ʘʢʪʠʚʠʟʘʮʠʠ (ʩʤ. ʨʠʩ. 1). ɺ ʨʘʡʦʥʝ ʇʘʧʩʢʦʛʦ ʨʦʷ 1984 ʛ. ʚ 1908 ʛ. ʦʪʤʝʯʝʥʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʩ ʄ = 5,7.  

ʇʦʚʪʦʨʥʫ  ʁ ʘʢʪʠʚʠʟʘʮʠ ʁ ʦʯʘʛʦʚʳʭ ʟʦʥ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʠ ʚ 

ʧʨʝʜʝʣʘʭ ɿʘʧʘʜʥʦʛʦ ʋʟʙʝʢʠʩʪʘʥʘ. ɺ ʨʘʡʦʥʝ ʛ. ɹʫʭʘʨʳ ʟʘ ʧʝʨʠʦʜ ʩ 942 ʧʦ 1822 ʛ. ʥʘʙʣʶʜʘʣʦʩʴ ʪʨʠ 

ʮʠʢʣʘ ʘʢʪʠʚʠʟʘʮʠʠ. ʉʘʤʦʝ ʩʠʣʴʥʦʝ ʠʟ ʚʦʟʥʠʢʰʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʄ = 7,0. ʍʘʨʘʢʪʝʨʥʳʤ ʷʚʣʷʝʪʩʷ 

ʦʯʘʛʦʚʘʷ ʦʙʣʘʩʪʴ ɻʘʟʣʠʡʩʢʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʛʜʝ ʚ ʪʝʯʝʥʠʝ 8-ʣʝʪʥʝʛʦ ʧʝʨʠʦʜʘ (ʩ 1976 ʧʦ 1984 ʛ.) 

ʚʦʟʥʠʢʣʠ ʪʨʠ ʩʠʣʴʥʝʡʰʠʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʩ ʄ = 7,0-7,3   

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʚʪʦʨʥʘʷ ʘʢʪʠʚʠʟʘʮʠʷ ʦʯʘʛʦʚʳʭ ʟʦʥ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʥʘʙʣʶʜʘʝʪʩʷ 

ʚ ʨʘʟʥʳʭ ʯʘʩʪʷʭ ʨʝʛʠʦʥʘ. ʇʨʠ ʵʪʦʤ ʭʘʨʘʢʪʝʨʥʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʨʝʤʝʥʠ ʤʝʞʜʫ ʧʝʨʠʦʜʘʤʠ 

ʘʢʪʠʚʠʟʘʮʠʠ, ʢʦʪʦʨʘʷ ʠʟʤʝʥʷʝʪʩʷ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʜʦ ʩʦʪʝʥ ʣʝʪ ʠ ʙʦʣʝʝ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ 

ʦʪʩʫʪʩʪʚʠʠ ʝʜʠʥʦʛʦ ʠʩʪʦʯʥʠʢʘ, ʚʳʟʳʚʘʶʱʝʛʦ ʘʢʪʠʚʠʟʘʮʠʶ ʩʝʡʩʤʠʯʥʦʩʪʠ ʢʘʢ ʚʦ ʚʨʝʤʝʥʠ, ʪʘʢ ʠ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʦʪʜʝʣʴʥʳʝ ʧʝʨʠʦʜʳ ʥʘʙʣʶʜʘʝʪʩʷ 

ʢʨʘʪʢʦʚʨʝʤʝʥʥʘʷ ʘʢʪʠʚʠʟʘʮʠʷ ʩʝʡʩʤʠʯʥʦʩʪʠ ʧʦ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ, ʚ ʤʘʩʰʪʘʙʝ 

ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʙʣʦʢʦʚ ʠ ʦʪʜʝʣʴʥʳʭ ʩʝʡʩʤʦʛʝʥʥʳʭ ʟʦʥ [9]. ʅʘʙʣʶʜʘʝʪʩʷ 

ʚʟʘʠʤʦʦʙʫʩʣʦʚʣʝʥʥʦʩʪʴ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʚʦʟʥʠʢʰʠʭ ʥʘ ʫʜʘʣʝʥʥʳʭ ʜʨʫʛ ʦʪ ʜʨʫʛʘ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨʘʭ. 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 ʩ ʄ = 8,1 ʥʘ ʚʦʩʪʦʢʝ, ɸʥʜʠʞʘʥʩʢʦʝ ʩ 

ʄ = 6,4, ʚ ʌʝʨʛʘʥʩʢʦʡ ʜʦʣʠʥʝ, ʨʷʜ ʧʦʜʢʦʨʦʚʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʄ Ó 6,0 ʚ ʇʘʤʠʨʦ-ɻʠʥʜʠʢʫʰʩʢʦʡ 

ʟʦʥʝ) [6], ʪ. ʝ ʘʢʪʠʚʠʟʠʨʦʚʘʣʩʷ ʚʝʩʴ ʨʝʛʠʦʥ. 

ʊʘʢʦʛʦ ʨʦʜʘ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʝ ʘʢʪʠʚʠʟʘʮʠʠ ʩʝʡʩʤʠʯʥʦʩʪʠ ʨʝʛʠʦʥʘ ʦʪʤʝʯʝʥʳ ʚ 2011 ʠ  

2016 ʛʛ. (ʨʠʩ. 2). ɽʩʣʠ ʠʩʭʦʜʠʪʴ ʠʟ ʪʦʛʦ, ʯʪʦ ʟʝʤʥʘʷ ʢʦʨʘ ʠʤʝʝʪ ʙʣʦʢʦʚʦʝ ʩʪʨʦʝʥʠʝ ʠ ʭʘʨʘʢʪʝʨʥʳʝ 

ʨʘʟʤʝʨʳ ʠʝʨʘʨʭʠʯʝʩʢʠ ʫʧʦʨʷʜʦʯʝʥʳ, ʪʦ ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʚʠʜʥʳʤ, ʯʪʦ ʚ ʢʘʞʜʦʤ ʘʢʪʝ ʩʝʡʩʤʠʯʝʩʢʦʡ 

ʘʢʪʠʚʠʟʘʮʠʠ ʢʨʫʧʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʙʣʦʢʦʚ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʮʝʩʩ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʥʘʢʦʧʣʝʥʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʚʥʫʪʨʠ ʙʣʦʢʦʚ ʤʝʣʢʦʛʦ ʤʘʩʰʪʘʙʥʦʛʦ ʫʨʦʚʥʷ. ʂʘʞʜʳʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʡ 

ʙʣʦʢ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʚʦʝʛʦ ʭʘʨʘʢʪʝʨʥʦʛʦ ʨʘʟʤʝʨʘ ʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʚ ʘʥʩʘʤʙʣʝ 
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ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʭ ʩʪʨʫʢʪʫʨ ʠ ʥʘʢʦʧʣʝʥʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʨʝʘʛʠʨʫʝʪ ʥʘ ʧʨʦʮʝʩʩ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʠʩʪʦʯʥʠʢʘ ʚʦʟʜʝʡʩʪʚʠʷ. ʃʦʛʠʯʝʩʢʠʤ ʟʘʚʝʨʰʝʥʠʝʤ ʪʘʢʦʛʦ ʧʨʦʮʝʩʩʘ 

ʷʚʣʷʝʪʩʷ ʭʘʦʪʠʯʝʩʢʦʝ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʥʘ ʨʘʟʥʳʭ ʯʘʩʪʷʭ ʢʨʫʧʥʳʭ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʙʣʦʢʦʚ ʠ ʧʨʦʪʷʞʝʥʥʳʭ ʨʘʟʣʦʤʥʳʭ ʟʦʥ. ʆʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʪʩʫʪʩʪʚʠʝ 

ʟʘʢʦʥʦʤʝʨʥʦʡ ʤʠʛʨʘʮʠʠ ʵʧʠʮʝʥʪʨʦʚ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚʜʦʣʴ ʢʨʫʧʥʳʭ ʨʘʟʣʦʤʦʚ, ʷʚʣʷʚʰʠʭʩʷ 

ʛʨʘʥʠʮʘʤʠ ʢʨʫʧʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʙʣʦʢʦʚ [10, 11].  

 

 

 

ɸ ɹ 
 
ʈʠʩ. 2. ɻʨʘʬʠʢʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʄmb Ó 2,8 ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʚʦ ʚʨʝʤʝʥʠ [9]. ɸ ï 1 ï 

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

Fig. 2. Graphs of the distribution of earthquakes with Mmb Ó 2,8 by number over time [9]. A ï 1 ï deep-focus Pamir-
Hindi Kush earthquakes, 2 ï earthquakes of the South Fergana fault zone; B ï distribution of the number of earthquakes in the 
South Fergana seismogenic zone. 

 

ɸʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ 

ʧʨʝʜʝʣʘʭ ʨʝʩʧʫʙʣʠʢʠ ʠʤʝʝʪʩʷ ʨʘʜ ʦʯʘʛʦʚʳʭ ʟʦʥ ʠʩʪʦʨʠʯʝʩʢʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚ 

ʩʦʩʪʦʷʥʠʠ ʜʣʠʪʝʣʴʥʦʛʦ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʧʦʢʦʷ. ʅʘʨʷʜʫ ʩ ʵʪʠʤ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʳʰʝʥʥʘʷ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩʣʘʙʦʡ ʠ ʫʤʝʨʝʥʥʦʡ ʩʠʣʳ ʚ ʧʨʝʜʝʣʘʭ ʦʯʘʛʦʚʳʭ ʟʦʥ ʧʨʦʠʩʰʝʜʠhʭ 

ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ʂʘʞʝʪʩʷ, ʯʪʦ ʧʦʩʣʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʠʣʴʥʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʝʛʦ ʦʯʘʛʦʚʘ ̫

ʟʦʥʘ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʡ ʢ ʠʟʤʝʥʝʥʠʶ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʙʣʦʢʦʚ. ɽʩʣʠ ʠʩʭʦʜʠʪʴ ʠʟ ʪʦʛʦ, ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʦʯʘʛʦʚʳʝ ʟʦʥʳ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʫʟʣʦʚʳʤ ʟʦʥʘʤ ʨʘʟʥʦʨʘʥʛʦʚʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʙʣʦʢʦʚ [12], ʪʦ ʣʦʛʠʯʥʦ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʦʯʘʛʦʚʳʝ ʟʦʥʳ ʧʨʦʠʩʰʝʜʰʠʭ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʜʦʣʞʥʳ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ 

ʧʨʦʮʝʩʩ ʨʘʟʥʦʤʘʩʰʪʘʙʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʙʣʦʢʦʚ ʟʝʤʥʦʡ ʢʦʨʳ. ʉ ʮʝʣʴʶ 

ʧʦʣʫʯʝʥʠʷ ʦʪʚʝʪʘ ʥʘ ʚʦʧʨʦʩ ʦ ʧʝʨʠʦʜʠʯʝʩʢʦʤ ʧʨʦʷʚʣʝʥʠʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʠʟʘʮʠʠ ʚ ʧʨʝʜʝʣʘʭ 

ʦʯʘʛʦʚʦʡ ʟʦʥʳ ʦʪʜʝʣʴʥʳʭ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠ ʠʭ ʧʦʚʳʰʝʥʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ 

ʠʟʤʝʥʝʥʠʶ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʙʣʦʢʦʚ ʟʝʤʥʦʡ ʢʦʨʳ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʦʩʦʙʝʥʥʦʩʪʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʠ ʚʨʝʤʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʧʠʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʫʯʝʪʦʤ ʙʣʦʯʥʦʛʦ 

ʩʪʨʦʝʥʠʷ ʟʝʤʥʦʡ ʢʦʨʳ ʪʝʨʨʠʪʦʨʠʠ ɺʦʩʪʦʯʥʦʛʦ ʋʟʙʝʢʠʩʪʘʥʘ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʠʩʧʦʣʴʟʦʚʘʥʳ: 

ʢʘʪʘʣʦʛ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʩʦʩʪʘʚʣʝʥʥʳʡ ʧʦ ʧʨʦʝʢʪʫ ʋʅʊʎ [13], ʝʞʝʛʦʜʥʳʝ ʢʘʪʘʣʦʛʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

ʂʆʄʕ ʀʉ ʠ ʈʎʉʇʄ ʄʏʉ ʈʋʟ ʟʘ ʧʝʨʠʦʜ ʩ 2000 ʧʦ 2023 ʛʛ. ʠ ʢʘʪʘʣʦʛ [6]. 

ʄʝʪʦʜʠʢʘ ʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʉ ʮʝʣʴʶ ʩʦʧʦʩʪʘʚʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʵʧʠʮʝʥʪʨʦʚ 

ʚʦʟʥʠʢʰʠʭ ʩʦʚʨʝʤʝʥʥʳʭ ʠ ʠʩʪʦʨʠʯʝʩʢʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠʟʫʯʝʥʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʧʣʦʪʥʦʩʪʠ ʵʧʠʮʝʥʪʨʦʚ ʧʨʦʠʩʰʝʜʰʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʟʘ ʧʝʨʠʦʜ ʩ 2000 ʛ. ʧʦ 2023 ʛ. ʚ ʧʨʝʜʝʣʘʭ 

ɺʦʩʪʦʯʥʦʛʦ ʋʟʙʝʢʠʩʪʘʥʘ. ʇʣʦʪʥʦʩʪʴ ʵʧʠʮʝʥʪʨʦʚ ʧʦʜʩʯʠʪʘʥʘ ʜʣʷ ʢʚʘʜʨʘʪʘ ʩ ʨʘʟʤʝʨʦʤ 10Ĭ10 ʢʤ. 

ʈʘʟʤʝʨ ʢʚʘʜʨʘʪʘ ʚʳʙʨʘʥ ʠʟ ʪʘʢʠʭ ʩʦʦʙʨʘʞʝʥʠʡ, ʯʪʦʙʳ ʦʥ ʥʝ ʙʳʣ ʤʝʥʴʰʝ ʨʘʟʤʝʨʘ ʦʯʘʛʘ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʦʠʩʰʝʜʰʝʛʦ ʟʘ ʵʪʦʪ ʧʝʨʠʦʜ ʟʝʤʣʝʪʨʷʩʝʥʠʷ. ɿʘ ʠʟʫʯʘʝʤʳʡ ʧʝʨʠʦʜ ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʩʠʣʘ ʚʦʟʥʠʢʰʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʧʨʝʜʝʣʘʭ ʌʝʨʛʘʥʩʢʦʡ ʚʧʘʜʠʥʳ (ʢʨʦʤʝ ʂʘʥʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʩ 

ʄ = 6,4 2011 ʛ.) ʥʝ ʧʨʝʚʳʰʘʣʘ ʄ = 5,0. ʍʘʨʘʢʪʝʨʥʳʡ ʨʘʟʤʝʨ ʦʯʘʛʘ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʩ ʄ = 5,0, ʧʦ 

ʦʮʝʥʢʘʤ ʈʠʟʥʠʯʝʥʢʦ [8], ʨʘʚʥʷʝʪʩʷ 8,3 ʢʤ. ʊʘʢ, ʨʘʟʤʝʨ ʚʳʙʨʘʥʥʦʛʦ ʢʚʘʜʨʘʪʘ 10Ĭ10 ʢʤ ʚʧʦʣʥʝ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʢʘʟʘʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. ʆʧʠʩʘʥʥʳʤ ʤʝʪʦʜʦʤ ʩʦʩʪʘʚʣʝʥʳ ʝʞʝʛʦʜʥʳʝ ʢʘʨʪʳ 

ʧʣʦʪʥʦʩʪʠ ʵʧʠʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚ ʠʟʦʣʠʥʠʷʭ. ʅʘ ʨʠʩ. 3 ʧʨʠʚʝʜʝʥʳ, ʚ 

ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ, ʢʘʨʪʳ ʧʣʦʪʥʦʩʪʝʡ ʵʧʠʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʩʦʩʪʘʚʣʝʥʥʳʝ ʟʘ 2010 ʛ. ʠ 2014 ʛ., 
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ʠ ʵʧʠʮʝʥʪʨʳ ʩʠʣʴʥʳʭ (ʩ ʄ Ó 5,0) ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʧʨʦʠʩʰʝʜʰʠʝ ʚ ʧʨʝʜʝʣʘʭ ʨʝʛʠʦʥʘ ʩ ʜʨʝʚʥʝʡʰʠʭ 

ʚʨʝʤʝʥ ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ɺ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ ʩʦʩʪʘʚʣʝʥʳ 22 ʢʘʨʪʳ ʧʣʦʪʥʦʩʪʠ ʵʧʠʮʝʥʪʨʦʚ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʢʘʨʪ, ʥʘʙʣʶʜʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʘʷ 

ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʫʯʘʩʪʢʦʚ ʧʦʚʳʰʝʥʥʦʡ ʧʣʦʪʥʦʩʪʠ ʩʣʘʙʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʢ ʟʦʥʘʤ ʘʢʪʠʚʥʳʭ 

ʨʘʟʣʦʤʦʚ, ʷʚʣʷʚʰʠʭʩʷ ʛʨʘʥʠʮʘʤʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʙʣʦʢʦʚ ʨʘʟʥʦʛʦ ʨʘʥʛʘ. ʋʯʘʩʪʢʠ ʧʦʚʳʰʝʥʥʦʡ 

ʧʣʦʪʥʦʩʪʠ ʵʧʠʮʝʥʪʨʦʚ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʩʦʚʧʘʜʘʶʪ ʩ ʵʧʠʮʝʥʪʨʘʣʴʥʦʡ ʟʦʥʦʡ 

ʧʨʦʠʩʰʝʜʰʠʭ ʨʘʥʝʝ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ.  

 

 
нлмл ͎Φ 

 
нлмп ͎Φ 

 
ʈʠʩ. 3. ʂʘʨʪʳ ʧʣʦʪʥʦʩʪʠ ʵʧʠʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ɺʦʩʪʦʯʥʦʛʦ ʋʟʙʝʢʠʩʪʘʥʘ ʟʘ 2001, 2010 ʠ 2014 ʛ. 1 ï 

ʘʢʪʠʚʥʳʝ ʨʘʟʣʦʤʳ ʟʝʤʥʦʡ ʢʦʨʳ; 2 ï ʠʟʦʣʠʥʠʠ ʧʣʦʪʥʦʩʪʠ ʵʧʠʮʝʥʪʨʦʚ; 3 ï ʛʨʘʥʠʮʳ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʙʣʦʢʦʚ ʚʪʦʨʦʛʦ ʨʘʥʛʘ 
[14]; 4 ï ʵʧʠʮʝʥʪʨʳ ʧʨʦʠʩʰʝʜʰʠʭ ʩʠʣʴʥʳʭ (ʩ ʄ Ó 5,0) ʟʝʤʣʝʪʨʷʩʝʥʠʡ; 5 ï ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʙʣʦʢʠ ʟʝʤʥʦʡ ʢʦʨʳ (ɸ ï ʏʘʪʢʘʣʦ-
ʂʫʨʘʤʠʥʩʢʠʡ; ɹ ï ʇʨʠʪʘʰʢʝʥʪʩʢʠʡ; ɺ ï ʌʝʨʛʘʥʩʢʠʡ; ɻ ï ʊʘʣʘʩʦ-ʌʝʨʛʘʥʩʢʠʡ; ɼ ï ʖʞʥʦ-ʊʷʥʴ-ʐʘʥʴʩʢʠʡ). 
 

Fig. 3. Density maps of earthquake epicenters in the Fergana depression for 2001, 2010 and 2014.  1 ï active faults 
in the earthôs crust; 2 ï isolines of epicenter density; 3 ï boundaries of neotectonic blocks of the second rank [14]; 4 ï epicenters of 
strong (with M Ó 5,0) earthquakes; 5 ï geodynamic blocks of the earth's crust (A ï Chatkal-Kuraminsky; B ï Pritashkent; C ï 
Fergana; G ï Thalaso-Fergana; D ï South Tien Shan). 

 

ʉ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʢ ʯʘʩʪʦ ʦʯʘʛʦʚʳʝ ʟʦʥʳ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʨʦʷʚʠʣʠ ʩʝʙʷ 

ʧʦʚʳʰʝʥʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʩʣʘʙʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʠʟʫʯʝʥʦ ʝʞʝʛʦʜʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʘʢʩʠʤʫʤʦʚ ʧʣʦʪʥʦʩʪʠ ʵʧʠʮʝʥʪʨʦʚ. ʇʦʩʢʦʣʴʢʫ ʨʘʟʥʳʝ ʯʘʩʪʠ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʧʦ ʩʝʡʩʤʠʯʝʩʢʦʤʫ ʧʦʪʝʥʮʠʘʣʫ ʥʝʦʜʠʥʘʢʦʚʳ, ʢ ʚʳʜʝʣʝʥʠʶ ʫʯʘʩʪʢʦʚ ʧʦʚʳʰʝʥʥʦʡ ʧʣʦʪʥʦʩʪʠ 

ʵʧʠʮʝʥʪʨʦʚ ʧʦʜʦʰʣʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦ. ɼʣʷ ʵʪʦʛʦ ʩʦʩʪʘʚʣʝʥʥʳʝ ʝʞʝʛʦʜʥʳʝ ʢʘʨʪʳ ʧʣʦʪʥʦʩʪʝʡ ʙʳʣʠ 

ʩʦʧʦʩʪʘʚʣʝʥʳ ʩ ʢʘʨʪʘʤʠ ʨʘʟʣʦʤʦʚ ʠ ʩʭʝʤʘʤʠ ʨʘʟʥʦʨʘʥʛʦʚʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʙʣʦʢʦʚ ʟʝʤʥʦʡ ʢʦʨʳ 

ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʇʫʪʝʤ ʩʦʚʦʢʫʧʥʦʛʦ ʘʥʘʣʠʟʘ ʵʪʠʭ ʜʘʥʥʳʭ, ʩ ʫʯʝʪʦʤ ʫʨʦʚʥʷ ʩʝʡʩʤʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʨʘʟʣʦʤʥʳʭ ʠʣʠ ʩʝʡʩʤʦʛʝʥʥʳʭ ʟʦʥ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʫʯʘʩʪʢʠ ʩ ʧʦʚʳʰʝʥʥʦʡ ʧʣʦʪʥʦʩʪʴʶ 
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ʵʧʠʮʝʥʪʨʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʧʨʠʚʝʜʝʥ ʨʝʟʫʣʴʪʘʪ ʚʳʜʝʣʝʥʠʷ ʫʯʘʩʪʢʦʚ ʧʦʚʳʰʝʥʥʦʡ ʧʣʦʪʥʦʩʪʠ 

ʵʧʠʮʝʥʪʨʦʚ ʪʝʨʨʠʪʦʨʠʠ ɺʦʩʪʦʯʥʦʛʦ ʋʟʙʝʢʠʩʪʘʥʘ ʟʘ 2017 ʛ. (ʨʠʩ. 4). ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʙʳʣʠ 

ʚʳʜʝʣʝʥʳ ʫʯʘʩʪʢʠ ʧʦʚʳʰʝʥʥʦʡ ʧʣʦʪʥʦʩʪʠ ʵʧʠʮʝʥʪʨʦʚ ʟʘ ʧʝʨʠʦʜ 2021-2023 ʛʛ. ʆʙʦʙʱʝʥʥʳʡ 

ʨʝʟʫʣʴʪʘʪ ʚ ʚʠʜʝ ʢʘʨʪʳ ʧʣʦʪʥʦʩʪʠ ʧʝʨʠʦʜʘ ʧʦʚʳʰʝʥʥʦʡ ʧʣʦʪʥʦʩʪʠ ʵʧʠʮʝʥʪʨʦʚ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩ. 5.  

 

 
 

ʈʠʩ. 4. ʂʘʨʪʘ ʧʣʦʪʥʦʩʪʠ ʵʧʠʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʌʝʨʛʘʥʩʢʦʡ ʚʧʘʜʠʥʳ ʟʘ 2017 ʛ. 1 ï ʧʣʦʪʥʦʩʪʴ 
ʵʧʠʮʝʥʪʨʦʚ; 2 ï ʛʨʘʥʠʮʳ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʙʣʦʢʦʚ ʚʪʦʨʦʛʦ ʨʘʥʛʘ (ɸ, ɹ, ɺ, ɻ, ɼ ï ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʙʣʦʢʠ ʚʪʦʨʦʛʦ ʨʘʥʛʘ); 3 ï 
ʛʨʘʥʠʮʳ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʙʣʦʢʦʚ ʪʨʝʪʴʝʛʦ ʨʘʥʛʘ; 4 ï ʘʢʪʠʚʥʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʨʘʟʣʦʤʳ (1 ï ʊʘʣʘʩʦ-ʌʝʨʛʘʥʩʢʠʡ; 2 ï ʉʘʡʨʘʤ-
ɸʥʜʠʞʘʥ-ʆʰʩʢʠʡ; 3 ï ʂʫʤʙʝʣʴ-ʂʦʢʘʥʜ-ʍʘʡʜʘʨʢʘʥʩʢʠʡ; 4 ï ɸʨʘʰʘʥ-ʇʘʧ-ʏʠʤʠʦʥʩʢʠʡ); 5 ï ʵʧʠʮʝʥʪʨʳ ʂʘʥʩʢʦʛʦ (2011 ʛ.) ʠ 
ʊʫʷʙʫʛʫʟʩʢʦʛʦ (2013 ʛ.) ʟʝʤʣʝʪʨʷʩʝʥʠʡ; 6 ï ʫʯʘʩʪʢʠ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʚʳʰʝʥʥʦʡ ʧʣʦʪʥʦʩʪʴʶ ʵʧʠʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. 
 

Fig. 4. Map of the density of earthquake epicenters in the Fergana depression for 2017. 1 ï density of epicenters;  
2 ï boundaries of geodynamic blocks of the second rank (A, B, C, G, D ï geodynamic blocks of the second rank); 3 ï boundaries of 
geodynamic blocks of the third rank; 4 ï active tectonic faults (1 ï Thalaso-Fergana; 2 ï Sairam-Andijan-Osh; 3 ï Kumbel-Kokand-
Khaidarkan; 4 ï Arashan-Pap-Chimion); 5 ï epicenters of the Kan (2011) and Tuyabuguz (2013) earthquakes; 6 ï areas with a 
relatively high density of earthquake epicenters. 
 

 

 
ʈʠʩ. 5. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʤʘʢʩʠʤʫʤʦʚ ʧʣʦʪʥʦʩʪʠ ʵʧʠʮʝʥʪʨʦʚ ʟʘ ʧʝʨʠʦʜ ʩ 2000 ʛ. ʧʦ 2023 ʛʛ. 1 ï 

ʘʢʪʠʚʥʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʨʘʟʣʦʤʳ; ʨʘʟʣʦʤʳ ʟʝʤʥʦʡ ʢʦʨʳ; ʧʣʦʪʥʦʩʪʴ ʵʧʠʮʝʥʪʨʦʚ; 2 ï ʫʯʘʩʪʢʠ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʚʳʰʝʥʥʦʡ 
ʧʣʦʪʥʦʩʪʴʶ ʵʧʠʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ; 3 ï ʛʨʘʥʠʮʳ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʙʣʦʢʦʚ ʪʨʝʪʴʝʛʦ ʨʘʥʛʘ; 4 ï ʵʧʠʮʝʥʪʨʳ ʧʨʦʠʩʰʝʜʰʠʭ 
ʩʠʣʴʥʳʭ (ʩ ʄ Ó 5,0) ʟʝʤʣʝʪʨʷʩʝʥʠʡ; ʵʧʠʮʝʥʪʨʳ (1 ï ʊʘʣʘʩʦ-ʌʝʨʛʘʥʩʢʠʡ; 2 ï ʉʘʡʨʘʤ-ɸʥʜʠʞʘʥ-ʆʰʩʢʠʡ; 3 ï ʂʫʤʙʝʣʴ-ʂʦʢʘʥʜ-
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ʍʘʡʜʘʨʢʘʥʩʢʠʡ; 4 ï ɸʨʘʰʘʥ-ʇʘʧ-ʏʠʤʠʦʥʩʢʠʡ); 5 ï ʵʧʠʮʝʥʪʨʳ ʂʘʥʩʢʦʛʦ (2011 ʛ.) ʠ ʊʫʷʙʫʛʫʟʩʢʦʛʦ (2013 ʛ.) ʟʝʤʣʝʪʨʷʩʝʥʠʡ; 6 ï 
ʛʨʘʥʠʮʳ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʙʣʦʢʦʚ ʚʪʦʨʦʛʦ ʨʘʥʛʘ (ɸ, ɹ, ɺ, ɻ, ɼ).  

 
Fig. 5. Distribution of the number of epicenter density maxima for the period from 2000 to 2023. 1 ï active tectonic 

faults; faults in the earth's crust; density of epicenters; 2 ï areas with a relatively high density of earthquake epicenters; 3 ï 
boundaries of geodynamic blocks of the third rank; 4 ï epicenters of strong (with M Ó 5,0) earthquakes; epicenters (1 ï Thalaso-
Fergana; 2 ï Sairam-Andijan-Osh; 3 ï Kumbel-Kokand-Khaidarkan; 4 ï Arashan-Pap-Chimion); 5 ï epicenters of the Kan (2011) 
and Tuyabuguz (2013) earthquakes; 6 ï boundaries of geodynamic blocks of the second rank (A, B, C, G, D). 

 

 

 

 

ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩ. 5, ʚ ʧʨʝʜʝʣʘʭ ʦʯʘʛʦʚʳʭ ʟʦʥ ʙʦʣʴʰʠʥʩʪʚʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʟʘ 22-ʣʝʪʥʠʡ 

ʧʝʨʠʦʜ ʥʘʙʣʶʜʘʣʦʩʴ 3-4 ʧʝʨʠʦʜʘ ʧʦʚʳʰʝʥʥʦʛʦ ʧʨʦʷʚʣʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩʣʘʙʦʡ ʠ ʫʤʝʨʝʥʥʦʡ 

ʩʠʣʳ. ʉʦʚʦʢʫʧʥʦʩʪʴ ʜʠʩʢʨʝʪʥʳʭ ʫʯʘʩʪʢʦʚ ʧʦʚʳʰʝʥʥʦʡ ʧʣʦʪʥʦʩʪʠ ʵʧʠʮʝʥʪʨʦʚ ʩʠʣʴʥʳʭ ʠ 

ʫʤʝʨʝʥʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʧʣʘʥʝ ʦʙʨʘʟʫʝʪ ʧʦʣʦʩʫ ʧʦʚʳʰʝʥʥʦʡ ʩʝʡʩʤʠʯʥʦʩʪʠ, ʧʨʦʩʪʠʨʘʥʠʝ 

ʢʦʪʦʨʦʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʦʥʘʤ ʘʢʪʠʚʥʳʭ ʨʘʟʣʦʤʦʚ, ʷʚʣʷʚʰʠʭʩʷ ʛʨʘʥʠʮʘʤʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʙʣʦʢʦʚ 

ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʅʘʨʷʜʫ ʩ ʵʪʠʤ ʠʤʝʶʪʩʷ ʫʯʘʩʪʢʠ, ʢʦʪʦʨʳʝ ʟʘ 22-ʣʝʪʥʠʡ ʧʝʨʠʦʜ 

ʘʢʪʠʚʠʟʠʨʦʚʘʣʠʩʴ ʙʦʣʝʝ 5 ʨʘʟ, ʥʦ ʚ ʠʭ ʧʨʝʜʝʣʘʭ ʩʠʣʴʥʳʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʨʘʥʝʝ ʥʝ ʦʪʤʝʯʝʥʳ. ʊʘʢʦʡ 

ʫʯʘʩʪʦʢ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʙʣʦʢʘ ɸ (ʨʘʡʦʥ ʅʘʤʘʛʘʥʘ ʠ ʩʝʚʝʨʥʝʝ, ʚ ʟʦʥʝ ʉʘʡʨʘʤ-ʆ -h

ɸʥʜʠʞʘʥʩʢʦʛʦ ʨʘʟʣʦʤʘ), ɻ ʠ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʙʣʦʢʘ ɼ (ʶʞʥʦʝ ʦʢʦʥʯʘʥʠʝ ʟʦʥʳ ʂʫʤʙʝʣʴ-

ʂʦʢʘʥʜ-ʍʘʡʜʘʨʢʘʥʩʢʦʛʦ ʨʘʟʣʦʤʘ). ʇʦ ʚʩʝʡ ʚʝʨʦʷʪʥʦʩʪʠ, ʵʪʠ ʫʯʘʩʪʢʠ ʚ ʙʫʜʫʱʝʤ ʤʦʛʫʪ ʙʳʪʴ 

ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʦʯʘʛʦʚʳʤʠ ʟʦʥʘʤʠ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ.  

ʆʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ ʥʘ ʜʣʠʪʝʣʴʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʩʣʘʙʦʡ ʠ ʫʤʝʨʝʥʥʦʡ ʩʝʡʩʤʠʯʥʦʩʪʠ ʚ 

ʧʨʝʜʝʣʘʭ ʦʯʘʛʦʚʳʭ ʟʦʥ ʨʷʜʘ ʩʠʣʴʥʭr ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ʂ ʪʘʢʠʤ ʫʯʘʩʪʢʘʤ ʦʪʥʦʩʷʪʩʷ ʦʯʘʛʦʚʳʝ ʟʦʥʳ 

ʋʨʘʪʝʧʠʥʩʢʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 1897 ʛ. ʩ ʄ = 6,6 ʠ 6,7 ʥʘ ʟʘʧʘʜʝ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʙʣʦʢʘ ɼ, ʇʩʢʝʤʦ-

ʏʘʪʢʘʣʴʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 1896 ʛ. ʩ ʄ = 6,6 ʠ ʇʩʢʝʤʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 1937 ʛ. ʩ ʄ = 6,5  

(ʚ ʙʣʦʢʝ ɸ). ʕʪʠ ʦʯʘʛʦʚʳʝ ʟʦʥʳ ʥʘʭʦʜʷʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʜʣʠʪʝʣʴʥʦʛʦ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʧʦʢʦʷ. ɽʩʣʠ 

ʫʯʝʩʪʴ ʬʘʢʪʦʨ ʜʣʠʪʝʣʴʥʦʛʦ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʟʘʪʠʰʴʷ ʠ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʵʪʠʭ ʫʯʘʩʪʢʦʚ ʢ ʟʦʥʘʤ 

ʢʨʫʧʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʨʘʟʣʦʤʦʚ, ʷʚʣʷʶʱʠʭʩʷ ʛʨʘʥʠʮʘʤʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʙʣʦʢʦʚ, ʪʦ 

ʚʝʨʦʷʪʥʦʩʪʴ ʠʭ ʘʢʪʠʚʠʟʘʮʠʠ ʚ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ ʩʪʘʥʦʚʠʪʩʷ ʟʥʘʯʠʤʦʡ. 

ʆʪʤʝʪʠʤ ʦʪʩʫʪʩʪʚʠʝ ʧʦʚʳʰʝʥʥʦʡ ʧʣʦʪʥʦʩʪʠ ʩʣʘʙʳʭ ʠ ʫʤʝʨʝʥʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ 

ʦʯʘʛʦʚʳʭ ʟʦʥʘʭ ʊʘʰʢʝʥʪʩʢʦʛʦ 1966 ʛ., ʇʩʢʝʤ-ʏʘʪʢʘʣʴʩʢʦʛʦ 1896 ʛ. ʠ ʇʩʢʝʤʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

1937 ʛ. ʊʘʢ, ʚ ʧʨʝʜʝʣʘʭ ʵʪʠʭ ʦʯʘʛʦʚʳʭ ʟʦʥ ʥʘʙʣʶʜʘʣʦʩʴ ʧʝʨʠʦʜʠʯʝʩʢʦʝ ʧʨʦʷʚʣʝʥʠʝ ʩʠʣʴʥʳʭ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʦʩʦʙʝʥʥʦ ʯʘʩʪʦ ʚ ʊʘʰʢʝʥʪʩʢʦʡ ʦʯʘʛʦʚʦʡ ʟʦʥʝ. ʇʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʦʪʩʫʪʩʪʚʠʝ 

ʩʣʘʙʦʡ ʩʝʡʩʤʠʯʥʦʩʪʠ ʥʘ ʵʪʠʭ ʫʯʘʩʪʢʘʭ ʩʚʷʟʘʥʦ ʩ ʯʘʩʪʳʤ ʨʘʩʭʦʜʦʤ ʥʘʢʦʧʣʝʥʥʳʭ ʥʘʧʨʷʞʝʥʠʡ 

ʦʯʘʛʦʚʦʡ ʟʦʥʳ ʚ ʚʠʜʝ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ʉʨʝʜʥʠʡ ʧʝʨʠʦʜ ʧʦʚʪʦʨʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ 

ʦʯʘʛʦʚʦʡ ʟʦʥʝ ʊʘʰʢʝʥʪʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʨʘʚʥʷʝʪʩʷ 20 ʛʦʜʘʤ, ʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʦʤʝʞʫʪʢʦʚ 

ʚʨʝʤʝʥʠ ʤʝʞʜʫ ʥʘʙʣʶʜʝʥʥʳʤʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤʠ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 5 ʜʦ 37 ʣʝʪ. ʉʨʝʜʥʷʷ 

ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʊʘʰʢʝʥʪʩʢʦ-ʇʩʢʝʤʩʢʦʡ ʩʝʡʩʤʦʛʝʥʥʦʡ ʟʦʥʝ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʡ 

ʨʘʩʧʦʣʦʞʝʥʘ ʊʘʰʢʝʥʪʩʢʘʷ ʦʯʘʛʦʚʘʷ ʟʦʥʘ, ʨʘʚʥʷʝʪʩʷ 13 ʛʦʜʘʤ (ʨʠʩ. 6), ʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʧʨʦʤʝʞʫʪʢʦʚ ʚʨʝʤʝʥʠ ʤʝʞʜʫ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤʠ, ʙʝʟ ʫʯʝʪʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʊʘʰʢʝʥʪʩʢʦʛʦ ʦʯʘʛʘ, 

ʠʟʤʝʥʷʝʪʩʷ ʦʪ 10 ʜʦ 22 ʣʝʪ, ʘ ʩ ʫʯʝʪʦʤ ʦʯʘʛʘ ï ʦʪ 5 ʜʦ 37 ʣʝʪ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʵʪʠʭ ʜʘʥʥʳʭ, ʥʝʪ 

ʟʘʢʦʥʦʤʝʨʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚ ʧʨʦʷʚʣʝʥʠʠ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʢʘʢ ʚ ʧʨʝʜʝʣʘʭ 

ʊʘʰʢʝʥʪʩʢʦʡ ʦʯʘʛʦʚʦʡ ʟʦʥʳ, ʪʘʢ ʠ ʚ ʊʘʰʢʝʥʪʩʢʦ-ʇʩʢʝʤʩʢʦʡ ʩʝʡʩʤʦʛʝʥʥʦʡ ʟʦʥʝ. ʅʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ 

ʢʘʞʝʪʩʷ, ʯʪʦ ʩʝʡʩʤʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʧʦ ʩʝʡʩʤʦʛʝʥʥʦʡ ʟʦʥʝ ʨʘʟʚʠʚʘʝʪʩʷ ʩʦʛʣʘʩʥʦ çʟʘʢʦʥʫ 

ʩʝʡʩʤʦʪʝʢʪʦʥʠʢʠè [4], ʪ. ʝ. ʢʘʞʜʳʡ ʧʦʩʣʝʜʫʶʱʠʡ ʦʯʘʛ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʧʨʦʜʦʣʞʝʥʠʠ 

ʧʨʝʜʳʜʫʱʝʛʦ ʠʣʠ ʤʝʞʜʫ ʥʠʤʠ. ʆʜʥʘʢʦ ʵʪʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʥʘʨʫʰʘʝʪʩʷ ʧʨʦʮʝʩʩʘʤʠ, 

ʧʨʦʠʩʭʦʜʷʱʠʤʠ ʚ ʊʘʰʢʝʥʪʩʢʦʡ ʦʯʘʛʦʚʦʡ ʟʦʥʝ. ɺʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ ï ʚ ʯʝʤ ʧʨʠʯʠʥʘ ʯʘʩʪʦʛʦ 

ʧʦʚʪʦʨʝʥʠʷ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʊʘʰʢʝʥʪʩʢʦʡ ʦʯʘʛʦʚʦʡ ʟʦʥʝ? ʉʫʜʷ ʧʦ ʨʘʩʧʦʣʦʞʝʥʠʶ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʙʣʦʢʦʚ ʠ ʘʢʪʠʚʥʳʭ ʨʘʟʣʦʤʦʚ ʇʨʠʪʘʰʢʝʥʪʩʢʦʛʦ ʨʘʡʦʥʘ, ʦʯʘʛʦʚʘʷ ʟʦʥʘ ʥʝ 

ʧʨʠʚʣʝʢʘʝʪ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ (ʩʤ. ʨʠʩ. 4, 5). ʆʜʥʘʢʦ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɸ.ɸ.ʗʨʤʫʭʘʤʝʜʦʚʘ [12], ʛ. ʊʘʰʢʝʥʪ ʥʘʭʦʜʠʪʩʷ ʚ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʦʤ ʫʟʣʝ, ʢʦʪʦʨʳʡ ʦʙʨʘʟʦʚʘʣʩʷ 

ʥʘ ʤʝʩʪʝ ʧʝʨʝʩʝʯʝʥʠʷ ʂʘʨʞʘʥʪʘʫʩʢʦʛʦ ʨʘʟʣʦʤʘ ʩ ʩʠʩʪʝʤʦʡ ʧʦʧʝʨʝʯʥʳʭ ʊʘʰʢʝʥʪʩʢʦ-

ɼʫʰʘʥʙʠʥʩʢʠʭ ʨʘʟʣʦʤʦʚ (ʥʘ ʦʪʜʝʣʴʥʳʭ ʢʘʨʪʘʭ ʦʪʤʝʯʘʝʪʩʷ ʢʘʢ ʣʠʥʝʘʤʝʥʪʦʚ) ʤʝʨʠʜʠʦʥʘʣʴʥʦʛʦ 
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ʧʨʦʩʪʠʨʘʥʠʷ (ʨʠʩ. 7). ʂʨʦʤʝ ʵʪʦʛʦ, ʛ. ʊʘʰʢʝʥʪ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʧʝʨʝʩʝʢʘʝʪ ʝʱʝ 

ʦʜʠʥ ʨʘʟʣʦʤ ï ʉʦʭʩʢʠʡ ʩʜʚʠʛ.  

ʀʟʫʯʘʷ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ ʊʘʰʢʝʥʪʩʢʦʡ ʵʧʠʮʝʥʪʨʘʣʴʥʦʡ ʟʦʥʳ, 

ʈ.ʅ.ʀʙʨʘʛʠʤʦʚ ʧʨʠʭʦʜʠʪ ʢ ʚʳʚʦʜʫ, ʯʪʦ çéʊʘʰʢʝʥʪʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʚʳʟʚʘʥʦ ʨʦʩʪʦʤ 

ʘʥʪʠʢʣʠʥʘʣʴʥʦʡ ʩʢʣʘʜʢʠ, ʷʚʣʷʶʱʝʡʩʷ ʧʦʛʨʝʙʝʥʥʳʤ ʧʨʦʜʦʣʞʝʥʠʝʤ ʂʘʨʞʘʥʪʘʫʩʢʦʛʦ ʧʦʜʥʷʪʠʷ, ʠ 

ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʧʝʨʝʤʝʱʝʥʠʝʤ ʛʦʨʥʳʭ ʧʦʨʦʜ ʧʦ ʧʦʧʝʨʝʯʥʦʤʫ ʨʘʟʣʦʤʫ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ 

ʧʨʦʩʪʠʨʘʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʦʙʱʠʤ ʧʦʣʝʤ ʥʘʧʨʷʞʝʥʠʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʩʞʘʪʠʷ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜï

ʶʛʦ-ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠ ʧʦʣʝʤ ʣʦʢʘʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡè [15]. ʍʦʪʷ ʚ ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʰʝ 

ʧʫʙʣʠʢʘʮʠʷʭ ʦʪʤʝʯʘʶʪ ʥʘʣʠʯʠʝ ʧʦʧʝʨʝʯʥʳʭ ʨʘʟʣʦʤʦʚ ʠʣʠ ʣʠʥʝʘʤʝʥʪʦʚ, ʧʝʨʝʩʝʢʘʶʱʠʭʩ ̫ ʩ 

ʂʘʨʞʘʥʪʘʫʩʢʠʤ ʨʘʟʣʦʤʦʤ ʚ ʨʘʡʦʥʝ ʛ. ʊʘʰʢʝʥʪʘ, ʚ ʦʬʠʮʠʘʣʴʥʳʭ ʢʘʨʪʘʭ [14, 16, 17], ʧʨʠʥʷʪʳʭ ʟʘ 

ʪʝʢʪʦʥʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʩʝʡʩʤʦʛʝʥʥʳʭ ʟʦʥ ʪʝʨʨʠʪʦʨʠʠ, ʵʪʠ ʨʘʟʣʦʤ  rʥʝ ʦʪʨʘʞʝʥʳ [18]. ʇʦʵʪʦʤʫ ʧʨʠ 

ʚʳʜʝʣʝʥʠʠ ʊʘʰʢʝʥʪʩʢʦ-ʇʩʢʝʤʩʢʦʡ ʩʝʡʩʤʦʛʝʥʥʦʡ ʟʦʥʳ ʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʷʚʣʝʥʠʷ 

ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʥʝʡ ʚʢʣʘʜ ʧʦʧʝʨʝʯʥʳʭ ʨʘʟʣʦʤʦʚ ʥʝ ʧʨʠʥʠʤʘʣʠ ʚʦ ʚʥʠʤʘʥʠʝ. ʍʦʪʷ 

ʧʦʧʝʨʝʯʥʘʷ ʩʠʩʪʝʤʘ ʨʘʟʣʦʤʦʚ ʚ ʩʝʡʩʤʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʥʝ ʷʚʣʷʝʪʩʷ ʘʢʪʠʚʥʦʡ, ʪʝʤ ʥʝ ʤʝʥʝʝ 

ʥʝʣʴʟʷ ʠʩʢʣʶʯʠʪʴ ʝʝ ʦʧʨʝʜʝʣʷʶʱʫ  ʁʨʦʣʴ ʚ ʥʘʢʦʧʣʝʥʠʠ ʠ ʨʘʟʨʷʜʢʝ ʩʝʡʩʤʦʛʝʥʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʚ 

ʊʘʰʢʝʥʪʩʢʦʡ ʦʯʘʛʦʚʦʡ ʟʦʥʝ. ʆʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʤʝʭʘʥʠʟʤ ʦʯʘʛʘ ʊʘʰʢʝʥʪʩʢʦʛʦ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʠ ʨʝʟʫʣʴʪʘʪʳ ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ [19]. 

 

 

 
 
 
ʈʠʩ. 6. ʉʝʡʩʤʦʛʝʥʥʳʝ ʟʦʥʳ ʇʨʠʪʘʰʢʝʥʪʩʢʦʛʦ ʨʘʡʦʥʘ ʠ ʵʧʠʮʝʥʪʨ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. 1 ï ʩʝʡʩʤʦʛʝʥʥʳʝ 

ʟʦʥʳ ʩ ʄ Ò 7,5; 6,5 ʠ ʄ Ó 5,0; 2 ï ʢʨʫʛ, ʩʦʠʟʤʝʨʠʤʳʡ ʩ ʨʘʟʤʝʨʦʤ ʦʯʘʛʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ. ʕʧʠʮʝʥʪʨʳ 
ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ: 3 ï ʄ Ó 6,0; 4 ï ʄ Ó 5,0; 5 ï ʵʧʠʮʝʥʪʨʳ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 1868 ʛ., ʧʦ ʈ.ʅ.ʀʙʨʘʛʠʤʦʚʫ [7].  
 

Fig. 6. Seismogenic zones of the Pritashkent region and the epicenter of strong earthquakes. 1 ï seismogenic 
zones with ʄ Ò 7,5; 6,5 and M Ó 5,0; 2 ï circle, commensurate with the size of the source of the maximum earthquake. Epicenters of 
earthquakes with: 3 ï M Ó 6,0; 4 ï M Ó 5,0; 5 ï epicenters of the 1868 earthquakes according, to R.N.Ibragimov [7]. 

 

 

 


