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

ʦʥʠ ʚʟʷʪʳ ʠʟ ʥʘʫʯʥʦʛʦ ʞʫʨʥʘʣʘ çʇʨʦʙʣʝʤʳ ʩʝʡʩʤʦʣʦʛʠʠè. ɸʚʪʦʨʳ ʥʝʩʫʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ 

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

ʦʙʷʟʘʪʝʣʴʩʪʚʦ ʚʦʟʚʨʘʱʝʥʠʷ ʩʪʘʪʝʡ, ʥʝ ʧʨʦʰʝʜʰʠʭ ʨʝʮʝʥʟʠʨʦʚʘʥʠʝ. 

ɺʩʝ ʤʘʪʝʨʠʘʣʳ, ʨʘʟʤʝʱʝʥʥʳʝ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʘʨʠʘʥʪʝ ʞʫʨʥʘʣʘ, ʩʯʠʪʘʶʪʩʷ 

ʦʧʫʙʣʠʢʦʚʘʥʥʳʤʠ ʠ ʷʚʣʷʪʁʩʷ ʦʙʲʝʢʪʘʤʠ ʘʚʪʦʨʩʢʦʛʦ ʧʨʘʚʘ. 

ʅʘʫʯʥʳʡ ʞʫʨʥʘʣ çʇʨʦʙʣʝʤʳ ʩʝʡʩʤʦʣʦʛʠʠè ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ɸʛʝʥʪʩʪʚʦʤ ʧʦ ʧʝʯʘʪʠ 

ʠ ʠʥʬʦʨʤʘʮʠʠ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ 8 ʘʧʨʝʣʷ 2019 ʛ. ʧʦʜ ʥʦʤʝʨʦʤ ˉ 1013. 
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ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ. 
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SEYSMIK XAVFNI BAHOLASH  

VA SEYSMIK RAYONLAS HTIRISH  
 

 
ʋɼʂ 550.34 

 

ɺɽʈʆʗʊʅʆʉʊʅʓɽ ʆʎɽʅʂʀ ʉɽʁʉʄʀʏɽʉʂʆʁ ʆʇɸʉʅʆʉʊʀ ʊɽʈʈʀʊʆʈʀʀ 

ʋɿɹɽʂʀʉʊɸʅɸ ɺ ʇʆʂɸɿɸʊɽʃʗʍ ʄɸʂʈʆʉɽʁʉʄʀʏɽʉʂʆʁ ʀʅʊɽʅʉʀɺʅʆʉʊʀ, 

ʆʉʅʆɺɸʅʅʓɽ ʅɸ ʈɸʅɾʀʈʆɺɸʅʀʀ ɿɸʂʆʅʆɺ ɿɸʊʋʍɸʅʀʗ ʉɽʁʉʄʀʏɽʉʂʀʍ 
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ɸʥʥʦʪʘʮʠʷ. ʆʮʝʥʢʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʩʝʡʩʤʦʘʢʪʠʚʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʟʘʚʠʩʷʪ ʦʪ ʚʳʙʦʨʘ ʟʘʢʦʥʦʚ ʟʘʪʫʭʘʥʠʷ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʩ ʨʘʩʩʪʦʷʥʠʝʤ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʨʘʩʯʝʪʘʭ. ɺ 

ʧʨʘʢʪʠʢʝ ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʘʥʘʣʠʟʘ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ (ɺɸʉʆ) ʜʣʷ ʫʯʝʪʘ ʵʧʠʩʪʝʤʠʯʝʩʢʠʭ ʥʝʦʧʨʝʜʝʣʝʥ-

ʥʦʩʪʝʡ ʚ ʭʘʨʘʢʪʝʨʝ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʨʘʟʣʠʯʥʳʭ ʫʨʘʚʥʝ-

ʥʠʡ ʟʘʪʫʭʘʥʠʷ. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʚʳʙʦʨʘ ʵʪʠʭ ʫʨʘʚʥʝʥʠʡ ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʜʫʨʘ ʨʘʥ-

ʞʠʨʦʚʘʥʠʷ, ʩʦʩʪʦʷʱʘʷ ʚ ʧʨʠʜʘʥʠʠ ʚʝʩʦʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ, ʧʦ ʩʪʝʧʝʥʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʧʨʦʛʥʦʟʠʨʫʝ-

ʤʳʭ ʥʘ ʠʭ ʦʩʥʦʚʝ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʨʝʘʣʴʥʳʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʜʘʥʥʳʤ, ʠʤʝʶʱʠʤʩʷ ʜʣʷ ʠʩʩʣʝ-

ʜʫʝʤʦʛʦ ʨʝʛʠʦʥʘ. ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʘʥʞʠʨʦʚʘʥʠʝ ʤʦʜʝʣʝʡ ʟʘʪʫʭʘʥʠʷ ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʦʡ ʠʥʪʝʥʩʠʚ-

ʥʦʩʪʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʩ ʨʘʩʩʪʦʷʥʠʝʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ, ʧʨʦʚʦ-

ʜʠʣʦʩʴ ʜʚʫʤʷ ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʦʜʘʤʠ ï LH (Sherbaum, 2004) ʠ LLH (Sherbaum, 2009). ʉ ʫʯʝʪʦʤ ʧʨʦʮʝʜʫʨʳ 

ʨʘʥʞʠʨʦʚʘʥʠʷ ʧʦʩʪʨʦʝʥʘ ʦʙʦʙʱʝʥʥʘʷ ʤʦʜʝʣʴ ʟʘʪʫʭʘʥʠʷ, ʠ ʥʘ ʝʝ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʳ ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʦʮʝʥʢʠ 

ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ ʚ ʟʥʘʯʝʥʠʷʭ ʙʘʣʣʘ ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʦʡ ʰʢʘʣʳ MSK-64. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʡʩʤʠʯʝʩʢʘʷ ʦʧʘʩʥʦʩʪʴ, ʟʘʢʦʥʳ ʟʘʪʫʭʘʥʠʷ, ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ, 

ʨʘʥʞʠʨʦʚʘʥʠʝ ʤʦʜʝʣʝʡ ʟʘʪʫʭʘʥʠʷ, ʢʘʨʪʳ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ, ʚʝʨʦʷʪʥʦʩʪʥʳʡ ʘʥʘʣʠʟ ʩʝʡʩʤʠʯʝ-

ʩʢʦʡ ʦʧʘʩʥʦʩʪʠ. 

 
ɺʚʝʜʝʥʠʝ  

 

ɼʝʡʩʪʚʫʶʱʠʝ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʩʪʨʦʠʪʝʣʴʥʳʝ ʥʦʨʤʳ (ʂʄʂ-2019) ʦʧʠʨʘʶʪʩʷ ʥʘ ʦʮʝʥʢʠ ʩʝʡ-

ʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʚ ʧʦʢʘʟʘʪʝʣʷʭ ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ. ʂʘʨʪʘ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʘʡ-

ʦʥʠʨʦʚʘʥʠʷ ʚ ʙʘʣʣʘʭ ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʦʡ ʰʢʘʣʳ ʜʣʷ ʚʝʨʦʷʪʥʦʩʪʠ ʈ = 0,98 ʥʝ ʧʨʝʚʳʰʝʥʠʷ ʫʨʦʚʥʷ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʚ ʪʝʯʝʥʠʝ 50 ʣʝʪ (ʧʝʨʠʦʜ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ 

2500 ʣʝʪ) [Artikov et all., 2020a] ʙʳʣʘ ʫʪʚʝʨʞʜʝʥʘ ʚ 2019 ʛ. ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʈʋʟ ʚ 

ʢʘʯʝʩʪʚʝ ʥʦʨʤʘʪʠʚʥʦʡ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʥʪʠʩʝʡʩʤʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ. 

ʕʪʘ ʢʘʨʪʘ ʩʦʩʪʘʚʣʝʥʘ ʚ ʨʘʤʢʘʭ ʚʝʨʦʷʪʥʦʩʪʥʦ-ʜʝʪʝʨʤʠʥʠʩʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʮʝʥʢʝ ʩʝʡʩʤʠʯʝʩʢʦʡ 

ʦʧʘʩʥʦʩʪʠ, ʙʘʟʠʨʫʶʱʝʛʦʩʷ ʥʘ ʪʝʦʨʠʠ ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʦʡ ʠ ʩʧʝʢʪʨʘʣʴʥʦ-ʚʨʝʤʝʥʥʦʡ ʩʦʪʨʷʩʘʝʤʦʩʪʠ 

[ʈʠʟʥʠʯʝʥʢʦ, 1985; ʈʠʟʥʠʯʝʥʢʦ, ʉʝʡʜʫʟʦʚʘ, 1984]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʮʝʥʢʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩ-

ʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ ʢʘʢ ʚ ʧʦʢʘʟʘʪʝʣʷʭ ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʪʘʢ ʠ ʚ ʠʥ-

ʞʝʥʝʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ, ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʚ ʨʘʤʢʘʭ ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ 

ʧʦʜʭʦʜʘ [Cornell, 1968; McGuire, 2004]. ɺ [ʀʙʨʘʛʠʤʦʚ ʠ ʜʨ., 2022] ʧʨʦʚʝʜʝʥʦ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʦʮʝ-

ʥʦʢ ʦʧʘʩʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ ʚ ʨʘʤʢʘʭ ʫʧʦʤʷʥʫʪʳʭ ʚʳʰʝ ʧʦʜʭʦʜʦʚ ʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʝʨ-

ʚʳʡ ʠʟ ʥʘʟʚʘʥʥʳʭ ʧʦʜʭʦʜʦʚ ʥʝ ʫʯʠʪʳʚʘʝʪ ʘʣʝʘʪʦʨʥʳʝ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʚ ʭʘʨʘʢʪʝʨʝ ʩʝʡʩʤʠʯʝʩʢʠʭ 

ʚʦʟʜʝʡʩʪʚʠʡ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʥʝʜʦʦʮʝʥʠʚʘʝʪ ʩʝʡʩʤʠʯʝʩʢʫʶ ʦʧʘʩʥʦʩʪʴ. ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ 

ʚʦʧʨʦʩʫ ʫʪʦʯʥʝʥʠʷ ʦʮʝʥʦʢ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʚ ʨʘʤʢʘʭ ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ ʟʘ ʩʯʝʪ ʚʳ-

ʙʦʨʘ ʦʧʪʠʤʘʣʴʥʳʭ ʜʣʷ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʟʘʢʦʥʦʚ ʟʘʪʫʭʘʥʠʷ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʩ 

ʨʘʩʩʪʦʷʥʠʝʤ. 
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ɺʣʠʷʥʠʝ ʟʘʢʦʥʦʚ ʟʘʪʫʭʘʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ  

ʩ ʨʘʩʩʪʦʷʥʠʝʤ ʥʘ ʦʮʝʥʢʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ 

 

ʆʮʝʥʢʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʩʝʡʩʤʦʘʢʪʠʚʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘ-

ʚʠʩʷʪ ʦʪ ʚʳʙʦʨʘ ʟʘʢʦʥʦʚ ʟʘʪʫʭʘʥʠʷ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʩ ʨʘʩʩʪʦʷʥʠʝʤ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʨʘʩ-

ʯʝʪʘʭ [Artikov et all., 2016; ɹʳʢʦʚʘ, ʊʘʪʝʚʦʩʷʥ, 2015 ʠ ʜʨ.]. ʇʨʦʛʥʦʟʠʨʫʝʤʳʡ ʩʝʡʩʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ, 

ʦʧʨʝʜʝʣʷʝʤʳʡ ʧʦ ʨʘʟʣʠʯʥʳʤ ʫʨʘʚʥʝʥʠʷʤ, ʧʦʣʫʯʝʥʥʳʤ ʜʘʞʝ ʧʦ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴ-

ʥʦʡ ʙʘʟʝ ʜʘʥʥʳʭ, ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʪʴʩʷ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʭ ʩʚʷʟʠ, ʚʳʨʘʞʘʶʱʝʡ ʟʘʚʠ-

ʩʠʤʦʩʪʴ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʦʪ ʤʘʛʥʠʪʫʜʳ ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʢʠʥʝʤʘʪʠʯʝʩʢʦʛʦ ʪʠʧʘ ʧʦʜʚʠʞ-

ʢʠ ʚ ʦʯʘʛʝ, ʝʛʦ ʫʜʘʣʝʥʥʦʩʪʠ ʦʪ ʧʫʥʢʪʘ ʨʝʛʠʩʪʨʘʮʠʠ, ʛʨʫʥʪʦʚʳʭ ʫʩʣʦʚʠʡ ʧʫʥʢʪʘ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʦʮʝ-

ʥʠʚʘʝʪʩʷ ʦʧʘʩʥʦʩʪʴ. ɺ ʧʨʘʢʪʠʢʝ ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʘʥʘʣʠʟʘ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ (ɺɸʉʆ) ʨʝʢʦ-

ʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʨʘʟʣʠʯʥʳʭ ʫʨʘʚʥʝʥʠʡ ʟʘʪʫʭʘʥʠʷ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ 

ʩ ʨʘʩʩʪʦʷʥʠʝʤ. ʇʨʦʩʪʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʨʠʚʣʝʢʘʝʤʳʭ ʫʨʘʚʥʝʥʠʡ, ʝʩʣʠ ʠʭ ʙʨʘʪʴ ʩ ʨʘʚʥʳʤʠ 

ʚʝʩʘʤʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʫʤʝʥʴʰʘʝʪ ʵʧʠʩʪʝʤʠʯʝʩʢʫʶ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʚ ʧʨʦʛʥʦʟʝ ʩʝʡʩʤʠʯʝʩʢʠʭ 

ʚʦʟʜʝʡʩʪʚʠʡ. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʚ ʨʝʰʝʥʠʠ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʜʫʨʘ 

ʨʘʥʞʠʨʦʚʘʥʠʷ ʫʨʘʚʥʝʥʠʡ ʜʚʠʞʝʥʠʷ ʛʨʫʥʪʘ, ʩʦʩʪʦʷʱʘʷ ʚ ʧʨʠʜʘʥʠʠ ʚʝʩʦʚ ʪʦʤʫ ʠʣʠ ʠʥʦʤʫ ʫʨʘʚʥʝ-

ʥʠʶ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʧʨʦʛʥʦʟʠʨʫʝʤʳʭ ʥʘ ʝʛʦ ʦʩʥʦʚʝ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡ-

ʩʪʚʠʡ ʨʝʘʣʴʥʳʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʜʘʥʥʳʤ, ʠʤʝʶʱʠʤʩʷ ʜʣʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʝʛʠʦʥʘ. ɺ ʜʘʥʥʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʘʥʞʠʨʦʚʘʥʠʷ ʤʦʜʝʣʝʡ ʟʘʪʫʭʘʥʠʷ ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʝʡʩʤʠʯʝʩʢʠʭ 

ʚʦʟʜʝʡʩʪʚʠʡ ʩ ʨʘʩʩʪʦʷʥʠʝʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ, ʧʨʦʚʦʜʠʣʦʩʴ ʜʚʫʤʷ 

ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʦʜʘʤʠ ï LH [Sherbaum, 2004] ʠ LLH [Sherbaum, 2009]. ʉ ʫʯʝʪʦʤ ʧʨʦʮʝʜʫʨʳ ʨʘʥ-

ʞʠʨʦʚʘʥʠʷ ʧʦʩʪʨʦʝʥʘ ʦʙʦʙʱʝʥʥʘʷ ʤʦʜʝʣʴ ʟʘʪʫʭʘʥʠʷ ʠ ʥʘ ʝʝ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʳ ʚʝʨʦʷʪʥʦʩʪʥʳʝ 

ʦʮʝʥʢʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ ʚ ʟʥʘʯʝʥʠʷʭ ʙʘʣʣʘ ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʦʡ 

ʰʢʘʣʳ MSK-64.  

ɼʣʷ ʦʮʝʥʢʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ ʚ ʟʥʘʯʝʥʠʷʭ ʤʘʢʨʦʩʝʡʩʤʠʯʝ-

ʩʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʪʦʙʨʘʥ rʥʝʩʢʦʣʴʢʦ ʫʨʘʚʥʝʥʠʡ ʟʘʪʫʭʘʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʟ-

ʜʝʡʩʪʚʠʡ ʩ ʨʘʩʩʪʦʷʥʠʝʤ. ʅʘʨʷʜʫ ʩ ʟʘʚʠʩʠʤʦʩʪʴʶ ʅ.ɺ.ʐʝʙʘʣʠʥʘ [ʐʝʙʘʣʠʥ, 1968; Shebalin N.V., 

1972], ʧʦʣʫʯʝʥʥʦʡ ʧʦ ʤʠʨʦʚʳʤ ʜʘʥʥʳʤ:  

I  = 1,5M-3,5 lgR + 3,                                                                 (1) 

ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʪʨʠ ʘʚʪʦʨʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʩʭʝʤ ʠʟʦʩʝʡʩʪ 

ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʧʨʦʠʟʦʰʝʜʰʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ [Artikov et all., 2020b]: 

¶ ʟʘʚʠʩʠʤʦʩʪʴ ʪʠʧʘ ɹʣʝʡʢʘ-ʐʝʙʘʣʠʥʘ:  

I  = 1,32M-3,01 lgR + 3,55, ů = 0,7;                                                    (2) 

¶ ʟʘʚʠʩʠʤʦʩʪʴ ʪʠʧʘ ʂʦʚʝʩʣʠʛʝʪʠ [Kovesligethy R., 1907]:  

I  = 1,33M ï 2,37lgR-0,00205 R + 2,24, ů = 0,73;                               (3) 

¶ ʟʘʚʠʩʠʤʦʩʪʴ, ʚ ʢʦʪʦʨʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʪʫʭʘʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʛʣʫʙʠʥʳ ʦʯʘʛʘ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 

[Artikov et all., 2020b]: 

I  = 1,475M-2,646lgH + 1,905-0,498Mlg(R/H) + 1,159lgHlg(R/H)-1,401lg(R/H), ů = 0,6.             (4) 

ʂʨʦʤʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ ʫʨʘʚʥʝʥʠʡ, ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʪʘʢʞʝ ʟʘʚʠʩʠʤʦʩʪʴ D.Bindi et all. 

[D.Bindi et all., 2011], ʧʦʣʫʯʝʥʥʘʷ ʪʘʢʞʝ ʧʦ ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʎʝʥʪʨʘʣʴʥʦ-ɸʟʠʘʪʩʢʦʛʦ 

ʨʝʛʠʦʥʘ ʥʝʩʢʦʣʴʢʦ ʨʘʥʝʝ:  

I  = 0,898M + 1,215-1,809 lg(R/ H)-0,0034(R-H), ů = 0,73.                         (5) 

ɺʦ ʚʩʝʭ ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʰʝ ʟʘʚʠʩʠʤʦʩʪʷʭ ʟʘʪʫʭʘʥʠʷ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʚ ʢʘʯʝʩʪʚʝ ʨʘʩʩʪʦʷʥʠʷ R ʠʩʧʦʣʴʟʫʝʪʩʷ ʛʠʧʦʮʝʥʪʨʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ Rhyp, ʘ ʚ ʢʘʯʝ-

ʩʪʚʝ ʤʘʛʥʠʪʫʜʳ M  ï ʤʘʛʥʠʪʫʜʘ MS. 

ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ, ʭʦʪʷ ʟʘʚʠʩʠʤʦʩʪʠ (5) ʠ (2-4) ʧʦʣʫʯʝʥʳ ʧʦ ʤʘʢʨʦʩʝʡʩʤʠ-

ʯʝʢʠʤ ʜʘʥʥʳʤ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ (ʨʠʩ. 1), ʠʩʭʦʜʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʜʣʷ ʠʭ ʧʦʩʪʨʦʝʥʠʷ ʙʳʣʘ ʚʩʝ ʞʝ ʥʝʩʢʦʣʴʢʦ ʨʘʟʣʠʯʥʦʡ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘ-

ʣʠʩʴ ʪʘʙʣʠʮʳ çʧʫʥʢʪʳ-ʙʘʣʣʳè, ʚʦ ʚʪʦʨʦʤ ï ʨʘʟʤʝʨʳ ʠʟʦʩʝʡʩʪ ʨʘʟʣʠʯʥʦʡ ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʦʡ 

ʙʘʣʣʴʥʦʩʪʠ ʧʨʠ ʢʘʞʜʦʤ ʟʝʤʣʝʪʨʷʩʝʥʠʠ.  

https://istina.msu.ru/workers/161227268/
https://istina.msu.ru/workers/101616738/
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ʈʠʩ. 1. ʂʘʨʪʘ ʵʧʠʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʪʝʨʨʠʪʦʨʠʠ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ,  
ʜʣʷ ʢʦʪʦʨʳʭ ʠʤʝʣʠʩʴ ʜʘʥʥʳʝ ʧʦ ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʦʤʫ ʦʙʩʣʝʜʦʚʘʥʠʶ. 

 
Fig. 1. Map of earthquakes epicenters in Central Asia,  
for which macroseismic survey data were available. 

 

ʅʘ ʨʠʩ. 2 ʧʦʢʘʟʘʥ ʭʘʨʘʢʪʝʨ ʟʘʪʫʭʘʥʠʷ ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩ ʨʘʩʩʪʦʷʥʠʝʤ 

ʜʣʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʤʘʛʥʠʪʫʜʘʤʠ ʄ = 5,0-7,0 ʠ ʛʣʫʙʠʥʝ ʦʯʘʛʘ ʅ = 15 ʢʤ ʧʨʠ ʢʘʞʜʦʡ ʠʟ ʧʷʪʠ ʨʘʩ-

ʩʤʘʪʨʠʚʘʝʤʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ. ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʨʠʩʫʥʢʘ, ʜʣʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʤʘʛʥʠʪʫʜʦʡ ʄ = 6,0-7,0 

ʟʘʚʠʩʠʤʦʩʪʴ D.Bindi (5) ʜʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʥʠʞʝʥʥʳʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʩʪʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷ ʤʘʢ-

ʨʦʩʝʡʩʤʠʯʝʩʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʢʘʢ ʚ ʙʣʠʞʥʝʡ ʟʦʥʝ, ʪʘʢ ʠ ʥʘ ʫʜʘʣʝʥʠʠ ʦʪ ʠʩʪʦʯʥʠʢʘ. ɸʚʪʦʨʩʢʘʷ ʞʝ 

ʟʘʚʠʩʠʤʦʩʪʴ ʟʘʪʫʭʘʥʠʷ ʚ ʚʠʜʝ ʫʨʘʚʥʝʥʠʷ ɹʣʝʡʢʘ-ʐʝʙʘʣʠʥʘ (2), ʥʘʧʨʦʪʠʚ, ʦʪʨʘʞʘʝʪ ʧʦʚʳʰʝʥʥʳʝ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʩʪʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷ ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʦʡ ʙʘʣʣʴʥʦʩʪʠ. 

 

 
 ʈʠʩ. 2. ɿʘʪʫʭʘʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʩ ʨʘʩʩʪʦʷʥʠʝʤ ʧʨʠ ʟʝʤʣʝʪʨʷʩʝ-

ʥʠʷʭ ʩ ʤʘʛʥʠʪʫʜʘʤʠ ʄ = 5,0-7,0 ʧʦ ʨʘʟʣʠʯʥʳʤ ʟʘʚʠʩʠʤʦʩʪʷʤ: 1 ï ʘʚʪʦʨʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʩ 
ʫʯʝʪʦʤ ʛʣʫʙʠʥ; 2 ï ʘʚʪʦʨʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʪʠʧʘ ɹʣʝʡʢʘ-ʐʝʙʘʣʠʥʘ; 3 ï ʘʚʪʦʨʩʢʘʷ ʟʘʚʠʩʠ-
ʤʦʩʪʴ ʪʠʧʘ ʂʦʚʝʩʣʠʛʝʪʠ; 4 ï ʟʘʚʠʩʠʤʦʩʪʴ ʅ.ɺ.ʐʝʙʘʣʠʥʘ, ʧʦ ʤʠʨʦʚʳʤ ʜʘʥʥʳʤ; 5 ï ʟʘʚʠʩʠ-

ʤʦʩʪʴ ɼ. ɹʠʥʜʠ. 
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Fig. 2. Attenuation of seismic intensity with distance for earthquakes with magnitudes M = 5,0-7,0 
according to different dependencies: 1 ï author's dependence, taking into account the depths; 2 ï 

Author's dependency of the Blake-Shebalin type; 3 ï ʘuthor's dependency type Kovesligeti; 4 ï 
dependence N.V.Shebalin, according to world data; 5 ï ʘddiction D.Bindi. 

 

ɼʣʷ ʠʣʣʶʩʪʨʘʮʠʠ ʩʪʝʧʝʥʠ ʚʣʠʷʥʠʷ ʚʳʙʦʨʘ ʟʘʢʦʥʘ ʟʘʪʫʭʘʥʠʷ ʥʘ ʨʝʟʫʣʴʪʠʨʫʶʱʠʝ ʦʮʝʥʢʠ 

ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʝʛʠʦʥʘ ʧʦʩʪʨʦʝʥʘ ʩʝʨʠʷ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʢʘʨʪ ʩʝʡʩʤʠʯʝʩʢʦ-

ʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʧʨʠ ʥʝʠʟʤʝʥʥʦʡ ʛʝʦʤʝʪʨʠʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʠʭ ʩʝʡʩʤʦʣʦ-

ʛʠʯʝʩʢʦʡ ʧʘʨʘʤʝʪʨʠʟʘʮʠʠ ʤʝʥʷʣʩʷ ʣʠʰʴ ʟʘʢʦʥ ʟʘʪʫʭʘʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʤʦʜʝʣʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʠʩʪʦʯ-

ʥʠʢʦʚ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʩʝʡʩʤʦʛʝʥʝʨʠʨʫʶʱʠʝ ʟʦʥʳ ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ [ʀʙʨʘʛʠʤʦʚ ʠ ʜʨ., 

2002]. ʀʩʧʦʣʴʟʫʝʤʳʝ ʤʝʪʦʜʳ ʠ ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʧʘʨʘʤʝʪʨʦʚ 

ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʧʨʠʚʝʜʝʥʳ ʚ [ʀʙʨʘʛʠʤʦʚ ʠ ʜʨ., 2022]. ʈʘʩʯʝʪʳ ʦʧʘʩʥʦʩʪʠ 

ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ R-CRISIS [Ordaz et all., 2016]. ʅʘ ʨʠʩ. 3 ʠ 4, 

ʜʣʷ ʧʨʠʤʝʨʘ, ʧʦʢʘʟʘʥʳ ʢʘʨʪʳ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʜʣʷ ʨʘʟʣʠʯ-

ʥʳʭ ʚʝʨʦʷʪʥʦʩʪʝʡ (ʈ = 0,9, ʈ = 0,95, ʈ = 0,98 ʠ ʈ = 0,99) ʥʝ  

 

  

  
 

ʈʠʩ. 3. ʈʘʡʦʥʠʨʦʚʘʥʠʝ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ ʚ ʙʘʣʣʘʭ ʤʘʢʨʦ-
ʩʝʡʩʤʠʯʝʩʢʦʡ ʰʢʘʣʳ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʚʝʨʦʷʪʥʦʩʪʝʡ ʥʝ ʧʨʝʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʩʝʡʩʤʠʯʝʩʢʠʭ 
ʚʦʟʜʝʡʩʪʚʠʡ ʚ ʪʝʯʝʥʠʝ 50 ʣʝʪ. ɺ ʢʘʯʝʩʪʚʝ ʟʘʢʦʥʘ ʟʘʪʫʭʘʥʠʷ ʧʨʠʥʠʤʘʣʘʩʴ ʟʘʚʠʩʠʤʦʩʪʴ 

ʅ.ɺ.ʐʝʙʘʣʠʥʘ: ʘ ï P = 0,90; ʙ ï P = 0,95; ʚ ï P = 0,98; ʛ ï P = 0,99. 
 

Fig. 3. Seismic hazard zoning of the Uzbekistanôs territory in points of macroseismic scale for dif-
ferent probabilities of not exceeding the level of seismic impacts during 50 years. Dependence of 

N.V.Shebalin was taken as attenuation law: a ï P = 0,90; b ï P = 0,95; c ï P = 0,98; d ï P = 0,99. 
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ʈʠʩ. 4. ʈʘʡʦʥʠʨʦʚʘʥʠʝ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ ʚ ʙʘʣʣʘʭ ʤʘʢʨʦ-
ʩʝʡʩʤʠʯʝʩʢʦʡ ʰʢʘʣʳ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʚʝʨʦʷʪʥʦʩʪʝʡ ʥʝ ʧʨʝʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʩʝʡʩʤʠʯʝʩʢʠʭ 
ʚʦʟʜʝʡʩʪʚʠʡ ʚ ʪʝʯʝʥʠʝ 50 ʣʝʪ. ɺ ʢʘʯʝʩʪʚʝ ʟʘʢʦʥʘ ʟʘʪʫʭʘʥʠʷ ʧʨʠʥʠʤʘʣʘʩʴ ʟʘʚʠʩʠʤʦʩʪʴ 

D.Bindi: ʘ ï P = 0,90; ʙ ï P = 0,95; ʚ ï P = 0,98; ʛ ï P = 0,99. 
 

Fig. 4. Seismic hazard zoning of the Uzbekistanôs territory in points of macroseismic scale for dif-
ferent probabilities of not exceeding the level of seismic impacts for 50 years. D.Bindi depend-

ence was taken as attenuation law: a ï P = 0,90; b ï P = 0,95; c ï P = 0,98; d ï P = 0,99. 
 

ʧʨʝʚʳʰʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʚ ʪʝʯʝʥʠʝ 50 ʣʝʪ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʚʳʙʦʨʝ ʚ 

ʢʘʯʝʩʪʚʝ ʟʘʢʦʥʘ ʟʘʪʫʭʘʥʠʷ ʟʘʚʠʩʠʤʦʩʪʝʡ ʅ.ɺ.ʐʝʙʘʣʠʥʘ [ʐʝʙʘʣʠʥ, 1968; Shebalin N.V., 1972]  

(ʩʤ. ʨʠʩ. 3) ʠ D.Bindi et all. [D.Bindi et all., 2011] (ʩʤ. ʨʠʩ. 4). ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʨʠʩʫʥʢʘ, ʧʨʠ ʚʳʙʦʨʝ ʚ 

ʢʘʯʝʩʪʚʝ ʟʘʢʦʥʘ ʟʘʪʫʭʘʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʅ.ɺ.ʐʝʙʘʣʠʥʘ, ʦʮʝʥʢʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʠʩʩʣʝʜʫʝ-

ʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ, ʯʝʤ ʧʨʠ ʨʘʩʯʝʪʘʭ ʧʦ ʟʘʚʠʩʠʤʦʩʪʠ D.Bindi. ʉʦʧʦʩʪʘʚʣʝʥʠʝ 

ʵʪʠʭ ʦʮʝʥʦʢ ʜʣʷ ʪʨʝʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʋʟʙʝʢʠʩʪʘʥʘ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣ. 1. ɼʣʷ ʙʦʣʴʰʠʭ ʚʝʨʦʷʪ-

ʥʦʩʪʝʡ ʥʝ ʧʨʝʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʚ ʪʝʯʝʥʠʝ 50 ʣʝʪ ʨʘʟʣʠʯʠʷ ʚ ʦʮʝʥʢʘʭ 

ʦʧʘʩʥʦʩʪʠ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʟʘʢʦʥʘʭ ʟʘʪʫʭʘʥʠʷ ʤʦʛʫʪ ʩʦʩʪʘʚʣʷʪʴ æI = 1,3 ʙʘʣʣʘ (ʩʤ. ʛ. ɸʥʜʠʞʘʥ). ʕʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʧʨʦʮʝʜʫʨʘ ʨʘʥʞʠʨʦʚʘʥʠʷ ʟʘʚʠʩʠʤʦʩʪʝʡ ʟʘʪʫʭʘʥʠʷ ʥʝʦʙʭʦʜʠʤʘ. 

 
ʊʘʙʣʠʮʘ 1 

ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʦʮʝʥʦʢ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ, ʚʳʨʘʞʝʥʥʦʡ ʚ ʙʘʣʣʘʭ  

ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʦʡ ʰʢʘʣʳ, ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʟʘʢʦʥʘʭ ʟʘʪʫʭʘʥʠʷ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ 

Table 1 

Comparison of probabilistic assessments of seismic hazard, expressed in points of macroseismic scale,  

at different attenuation laws for some settlements 

 

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

ʊʘʰʢʝʥʪ 

ʅ.ɺ.ʐʝʙʘʣʠʥ 7,81 8,28 8,71 9,03 

D.Bindi 6,98 7,34 7,66 7,91 

ɸʥʜʠʞʘʥ 

ʅ.ɺ. ʐʝʙʘʣʠʥ 7,96 8,43 8,95 9,38 

D.Bindi 7,07 7,41 7,80 8,09 

ɼʞʠʟʘʢ 

ʅ.ɺ.ʐʝʙʘʣʠʥ 7,42 7,88 8,46 8,85 

D.Bindi 6,71 7,04 7,47 7,74 
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ʈʘʥʞʠʨʦʚʘʥʠʝ ʤʦʜʝʣʝʡ ʟʘʪʫʭʘʥʠʷ 

ʈʘʥʞʠʨʦʚʘʥʠʝ ʤʝʪʦʜʦʤ LH 

 

ʇʫʩʪʴ ʟʘʜʘʥ ʟʘʢʦʥ ʟʘʪʫʭʘʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʩ ʨʘʩʩʪʦʷʥʠʝʤ ʜʣʷ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʨʘʟʣʠʯʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ I = I (M, R), ʦʧʨʝʜʝʣʷʶʱʠʡ ʜʣʷ ʢʘʞʜʦʡ ʧʘʨʳ 

(M, R) ʟʥʘʯʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ I ʩʦ ʩʪʘʥʜʘʨʪʥʦʡ ʦʰʠʙʢʦʡ ů. 

ɽʩʣʠ Iobs ï ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʠ ʟʝʤʣʝʪʨʷʩʝʥʠʠ ʩ ʤʘʛʥʠʪʫʜʦʡ 

M, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʝ ʥʘ ʨʘʩʩʪʦʷʥʠʠ R ʦʪ ʦʯʘʛʘ, ʘ Õ ï ʧʨʝʜʩʢʘʟʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʣʷ 

ʧʘʨʳ (M, R) ʧʦ ʚʳʙʨʘʥʥʦʤʫ ʟʘʢʦʥʫ ʟʘʪʫʭʘʥʠʷ I = I (M, R), ʧʨʝʜʤʝʪʦʤ ʘʥʘʣʠʟʘ ʷʚʣʷʝʪʩʷ ʚʳʙʦʨʢʘ 

ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʥʘ ʚʝʣʠʯʠʥʫ ů ʟʥʘʯʝʥʠʡ ʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʨʘʟʥʦʩʪʝʡ: 

s

m-
= obsI

z ,                                                           (6) 

ʢʦʪʦʨʳʝ ʠʥʦʛʜʘ ʥʘʟʳʚʘʶʪ ʥʦʨʤʘʣʠʟʦʚʘʥʥʳʤʠ ʥʝʚʷʟʢʘʤʠ. ɺ ʨʘʤʢʘʭ ʧʦʜʭʦʜʘ Sherbaum [Sherbaum, 

2004] ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʝʧʝʥʠ ʧʨʠʛʦʜʥʦʩʪʠ ʪʦʡ ʠʣʠ ʠʥʦʡ ʤʦʜʝʣʠ, ʦʧʠʩʳʚʘʶʱʝʡ ʜʚʠʞʝʥʠʝ ʛʨʫʥ-

ʪʘ ʧʨʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷʭ, ʢ ʨʝʛʠʦʥʫ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʠʤʝʝʪʩʷ ʦʛʨʘʥʠʯʝʥʥʳʡ ʥʘʙʦʨ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʜʘʥʥʳʭ, ʧʨʦʚʦʜʠʪʩʷ ʩʨʘʚʥʝʥʠʝ ʯʘʩʪʦʪ ʥʦʨʤʘʣʠʟʦʚʘʥʥʳʭ ʥʝʚʷʟʦʢ ʩ ʯʘʩʪʦʪʘʤʠ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʙʳ-

ʣʦ ʙʳ ʦʞʠʜʘʪʴ ʧʨʠ ʫʩʣʦʚʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʪʠʭ ʥʝʚʷʟʦʢ ʧʦ ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ʩ ʥʫʣʝʚʳʤ ʩʨʝʜ-

ʥʠʤ ʟʥʘʯʝʥʠʝʤ ʠ ʝʜʠʥʠʯʥʦʡ ʜʠʩʧʝʨʩʠʝʡ. ʆʮʝʥʠʚʘʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʘʙʩʦʣʶʪʥʦʝ ʟʥʘʯʝʥʠʝ 

ʩʣʫʯʘʡʥʦʡ ʚʳʙʦʨʢʠ ʠʟ ʥʦʨʤʘʣʠʟʦʚʘʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʧʘʜʝʪ ʚ ʠʥʪʝʨʚʘʣ ʤʝʞʜʫ ʤʦʜʫʣʝʤ ʢʦʥ-

ʢʨʝʪʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ  ʠ . 

ɼʣʷ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ  ʵʪʦ ʙʫʜʝʪ: 

ñ
¤
-

=

0

2

2
0

2

1
)(

z

z

dzezu
p ,                                        (7)

 

u(z0) ʤʦʞʝʪ ʙʳʪʴ ʚʳʨʘʞʝʥʦ ʢʘʢ: 

ö
÷

õ
æ
ç

å
¤= ,

22

1
)( 0

0

z
Erfzu ,                                        (8)

 

ʛʜʝ Erf(z) ï ʠʥʪʝʛʨʘʣ ʦʰʠʙʦʢ ñ
-

z

t dte
0

2

2

1

p
. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʦʙʘ ʭʚʦʩʪʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʧʘʨʘʤʝʪʨ LH ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʘʙʣʶʜʝʥʠʶ, z0 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ: 

( ) ö
÷

õ
æ
ç

å
¤== ,

2
2 0

00

z
ErfzuzLH .                            (9)

 

ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʚʳʙʦʨʢʠ ʥʦʨʤʘʣʠʟʦʚʘʥʥʳʭ ʥʝʚʷʟʦʢ Z 

(ʩʨʝʜʥʝʝ, ʤʝʜʠʘʥʘ, ʚʝʣʠʯʠʥʘ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʛʦ ʦʪʢʣʦʥʝʥʠʷ) ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʣʠʯʠʥʳ LH ʧʦʟʚʦʣʷʶʪ ʩʫʜʠʪʴ ʦ ʩʪʝʧʝʥʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ ʤʦʜʝʣʝʡ ʜʚʠ-

ʞʝʥʠʷ ʛʨʫʥʪʘ ʟʘʜʘʥʥʦʤʫ ʥʘʙʦʨʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ [Sherbaum, 2004]. ʆʪʢʣʦʥʝʥʠʝ ʩʨʝʜ-

ʥʝʛʦ ʠ ʤʝʜʠʘʥʳ ʥʦʨʤʘʣʠʟʦʚʘʥʥʳʭ ʥʝʚʷʟʦʢ ʦʪ ʥʫʣʷ, ʘ ʪʘʢʞʝ ʦʪʢʣʦʥʝʥʠʝ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ 

ʦʪ ʝʜʠʥʠʮʳ ʧʦʤʦʛʘʶʪ ʚʳʷʚʠʪʴ ʩʣʘʙʳʝ ʤʦʜʝʣʠ. ɹʦʣʴʰʠʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʝʤ ʠ ʤʝ-

ʜʠʘʥʦʡ ʥʦʨʤʘʣʠʟʦʚʘʥʥʳʭ ʥʝʚʷʟʦʢ ʜʦʣʞʥʳ ʧʦʤʦʯʴ ʚʳʷʚʠʪʴ ʤʦʜʝʣʠ, ʜʣʷ ʢʦʪʦʨʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʦʩʪʘʪʢʦʚ ʧʝʨʝʢʦʰʝʥʦ. 

ɺ ʨʘʤʢʘʭ ʧʦʜʭʦʜʘ Sherbaum [Sherbaum, 2004] ʧʨʦʚʦʜʠʪʩʷ ʩʣʝʜʫʶʱʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʤʦʜʝ-

ʣʝʡ ʫʨʘʚʥʝʥʠʡ ʜʚʠʞʝʥʠʷ ʛʨʫʥʪʘ (GMPE), ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚ ʢʘʯʝʩʪʚʝ ʢʘʥʜʠʜʘʪʦʚ, ʧʦ ʩʪʝʧʝʥʠ 

ʧʨʠʤʝʥʠʤʦʩʪʠ ʢ ʠʩʩʣʝʜʫʝʤʦʤʫ ʨʝʛʠʦʥʫ.  

ʄʦʜʝʣʴ ʢʣʘʩʩʘ A (ʤʦʜʝʣʴ, ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʜʘʥ-

ʥʳʤ) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʠʥʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ ʤʝʜʠʘʥʳ LH = 0,4 ʠ ʘʙʩʦʣʶʪʥʳʤ ʟʥʘʯʝʥʠʝʤ ʩʨʝʜ-

ʥʝʛʦ ʠ ʤʝʜʠʘʥʳ ʥʦʨʤʘʣʠʟʦʚʘʥʥʳʭ ʥʝʚʷʟʦʢ 0,25. ʉʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʚʳʙʦʨʢʠ ʥʦʨʤʘʣʠʟʦʚʘʥ-

ʥʳʭ ʥʝʚʷʟʦʢ ʜʦʣʞʥʦ ʙʳʪʴ ʤʝʥʝʝ 1,125. 

ʄʦʜʝʣʴ ʢʣʘʩʩʘ B (ʧʨʠʝʤʣʝʤʘʷ ʤʦʜʝʣʴ) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʠʥʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ ʤʝʜʠʘʥʳ 

LH = 0,3 ʠ ʘʙʩʦʣʶʪʥʳʤ ʟʥʘʯʝʥʠʝʤ ʩʨʝʜʥʝʛʦ ʠ ʤʝʜʠʘʥʳ ʥʦʨʤʘʣʠʟʦʚʘʥʥʳʭ ʥʝʚʷʟʦʢ ʤʝʥʝʝ 0,5. ʉʪʘʥ-

ʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʚʳʙʦʨʢʠ ʥʦʨʤʘʣʠʟʦʚʘʥʥʳʭ ʥʝʚʷʟʦʢ ʜʦʣʞʥʦ ʙʳʪʴ ʤʝʥʝʝ 1,25. 
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ʄʦʜʝʣʴ ʢʣʘʩʩʘ C (ʤʠʥʠʤʘʣʴʥʦ ʧʨʠʝʤʣʝʤʘʷ ʤʦʜʝʣʴ) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʠʥʠʤʘʣʴʥʳʤ ʟʥʘʯʝ-

ʥʠʝʤ ʤʝʜʠʘʥʳ LH = 0,2 ʠ ʘʙʩʦʣʶʪʥʳʤ ʟʥʘʯʝʥʠʝʤ ʩʨʝʜʥʝʛʦ ʠ ʤʝʜʠʘʥʳ ʥʦʨʤʘʣʠʟʦʚʘʥʥʳʭ ʥʝʚʷʟʦʢ 

ʤʝʥʝʝ 0,75. ʉʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʚʳʙʦʨʢʠ ʥʦʨʤʘʣʠʟʦʚʘʥʥʳʭ ʥʝʚʷʟʦʢ ʜʦʣʞʥʦ ʙʳʪʴ ʤʝʥʝʝ 1,5. 

ɽʩʣʠ ʤʦʜʝʣʴ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʥʠ ʦʜʥʦʤʫ ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʰʝ ʢʨʠʪʝʨʠʝʚ, ʪʦ ʦʥʘ ʧʨʠʟʥʘ-

ʝʪʩʷ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ ï ʢʣʘʩʩ D. 

ʅʘ ʨʠʩ. 5 ʧʦʢʘʟʘʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʦʨʤʘʣʠʟʦʚʘʥʥʳʭ ʥʝʚʷʟʦʢ ʠ ʚʝʣʠʯʠʥʳ LH ʜʣʷ ʧʷʪʠ ʨʘʩ-

ʩʤʘʪʨʠʚʘʝʤʳʭ ʟʘʢʦʥʦʚ ʟʘʪʫʭʘʥʠʷ, ʘ ʚ ʪʘʙʣ. 2 ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʥʞʠʨʦʚʘʥʠʷ ʪʝʩʪʠʨʫʝʤʳʭ 

ʤʦʜʝʣʝʡ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ, ʥʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʳʤʠ ʜʣʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʝʛʠʦʥʘ ʷʚʣʷʶʪʩʷ ʤʦ-

ʜʝʣʴ ʅ.ɺ.ʐʝʙʘʣʠʥʘ [ʐʝʙʘʣʠʥ, 1968] ʠ ʜʚʝ ʘʚʪʦʨʩʢʠʝ ʤʦʜʝʣʠ: ʪʠʧʘ ʂʦʚʝʩʣʠʛʝʪʠ [Artikov et all., 

2020] ʠ ʟʘʚʠʩʠʤʦʩʪʴ, ʧʦʣʫʯʝʥʥʘʷ ʩ ʫʯʝʪʦʤ ʢʦʵʬʬʠʮʠʝʥʪʘ ʟʘʪʫʭʘʥʠʷ ʦʪ ʛʣʫʙʠʥ ʧʨʦʠʩʭʦʜʷʱʠʭ ʟʝʤ-

ʣʝʪʨʷʩʝʥʠʡ. ɸʚʪʦʨʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʪʠʧʘ ɹʣʝʡʢʘ-ʐʝʙʘʣʠʥʘ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ Sherbaum 

[Sherbaum, 2004] ʦʪʥʝʩʝʥʘ ʢ ʨʘʥʛʫ B, ʯʪʦ ʩʚʷʟʘʥʦ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩʦ ʩʤʝʱʝʥʠʝʤ ʚʣʝʚʦ ʦʪ ʥʫʣʷ 

ʟʥʘʯʝʥʠʡ ʩʨʝʜʥʝʛʦ ʠ ʤʝʜʠʘʥʳ ʥʦʨʤʘʣʠʟʦʚʘʥʥʳʭ ʥʝʚʷʟʦʢ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤ 

ʟʘʚʳʰʝʥʠʠ ʧʨʦʛʥʦʟʠʨʫʝʤʦʛʦ  
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ʈʠʩ. 5. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʥʦʨʤʘʣʠʟʦʚʘʥʥʳʭ ʥʝʚʷʟʦʢ Z (ʣʝʚʘʷ ʢʦʣʦʥʢʘ) ʠ ʚʝʣʠʯʠʥʳ LH (ʧʨʘʚʘʷ 

ʢʦʣʦʥʢʘ)  
ʜʣʷ ʧʷʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʟʘʢʦʥʦʚ ʟʘʪʫʭʘʥʠʷ. 

 
Fig. 5. Distribution of the normalized residuals Z (left column) and LH values (right column)  

for the five attenuation laws considered. 
 
 

ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ. ʇʦ ʵʪʦʡ ʞʝ ʧʨʠʯʠʥʝ, ʥʦ ʫʞʝ ʚ ʩʚʷʟʠ ʩ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʤ ʟʘʥʠʞʝʥʠʝʤ 

ʧʨʦʛʥʦʟʠʨʫʝʤʦʛʦ ʵʬʬʝʢʪʘ, ʭʫʜʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʜʘʝʪ ʟʘʚʠʩʠʤʦʩʪʴ D.Bindi (Bindi et all., 2011]. ʇʦ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ Sherbaum [Sherbaum, 2004], ʵʪʘ ʤʦʜʝʣʴ ʦʪʥʦʩʠʪʩʷ ʢ ʨʘʥʛʫ D, ʠ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʨʠ ʦʮʝʥʢʝ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʥʝ ʨʝʢʦʤʝʥʜʦʚʘʥʦ. 

 
ʊʘʙʣʠʮʘ 2 

ʈʘʥʞʠʨʦʚʘʥʠʝ ʤʦʜʝʣʝʡ ʟʘʪʫʭʘʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʩ ʨʘʩʩʪʦʷʥʠʝʤ ʤʝʪʦʜʦʤ 

LH  

 

Table 2 

Ranking of seismic intensity attenuation models with distance by LH method 
 

ʄʦʜʝʣʴ ʟʘʪʫʭʘʥʠʷ LH (ʤʝʜʠʘʥʘ) Z (ʤʝʜʠʘʥʘ) Z (ʩʨʝʜʥʝʝ) 
Z (ʩʪʘʥʜʘʨʪʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ) 

ʈʘʥʛ 

ʤʦʜʝʣʠ 

ʅ.ɺ.ʐʝʙʘʣʠʥ,1968 0,493 0,129 0,094 1,118 A 

ɸʚʪʦʨʩʢʘʷ, ʪʠʧʘ 

ɹʣʝʡʢʘ-ʐʝʙʘʣʠʥʘ 
0,477 -0,410 -0,425 1,05 B 

ɸʚʪʦʨʩʢʘʷ, ʪʠʧʘ 

ʂʦʚʝʩʣʠʛʝʪʠ 
0,522 0,012 -0,002 1,046 A 

ɸʚʪʦʨʩʢʘʷ, ʩ ʫʯʝʪʦʤ 

ʛʣʫʙʠʥ 
0,527 -0,014 0,001 1,01 A 

D.Bindi, 2011 0,401 0,669 0,755 1,106 D 

 

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʢʨʠʪʝʨʠʠ ʨʘʥʞʠʨʦʚʘʥʠʷ ʤʝʪʦʜʦʤ LH, ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʛʠʙʨʠʜʥʦʡ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʟʘʪʫʭʘʥʠʷ ʤʳ ʚʢʣʶʯʠʣʠ ʩ ʨʘʚʥʳʤʠ ʚʝʩʘʤʠ ʟʘʚʠʩʠʤʦʩʪʠ (1) - (5), ʧʦʩʢʦʣʴʢʫ ʢʘʞʜʘʷ ʠʟ ʥʠʭ 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʧʨʦʰʣʘ ʪʝʩʪ ʧʨʠ ʨʘʥʞʠʨʦʚʘʥʠʠ. ʂʦʤʧʣʝʢʩ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʢʘʨʪ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʘʡ-

ʦʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ ʚ ʙʘʣʣʘʭ ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʦʡ ʰʢʘʣʳ ʧʨʠ ʟʘʢʦʥʘʭ ʟʘʪʫʭʘʥʠʷ, 

ʧʦʣʫʯʝʥʥʳʭ ʨʘʥʞʠʨʦʚʘʥʠʝʤ ʤʝʪʦʜʦʤ LH, ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩ. 6. ɺ ʢʘʯʝʩʪʚʝ ʤʦʜʝʣʝʡ ʩʝʡʩʤʠʯʝʩʢʠʭ 

ʠʩʪʦʯʥʠʢʦʚ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʜʘʥʥʳʭ ʢʘʨʪ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʧʣʦʱʘʜʥʳʝ ʠʩʪʦʯʥʠʢʠ ʠ ʩʝʡʩʤʦʛʝʥʝʨʠ-
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ʨʫʶʱʠʝ ʟʦʥʳ, ʦʪʨʘʞʘʶʱʠʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʘʩʩʝʷʥʥʫʶ ʠ ʩʦʩʨʝʜʦʪʦʯʝʥʥʫʶ ʯʘʩʪʴ ʩʝʡʩʤʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ. ʀʭ ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʠ ʤʝʪʦʜʳ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʦʡ ʧʘʨʘʤʝʪʨʠʟʘʮʠʠ ʜʝʪʘʣʴʥʦ 

ʠʟʣʦʞʝʥʳ ʚ [ʀʙʨʘʛʠʤʦʚ ʠ ʜʨ., 2022].    

 

  

  
ʈʠʩ. 6. ɺʝʨʦʷʪʥʦʩʪʥʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ ʚ ʙʘʣʣʘʭ ʤʘʢʨʦʩʝʡʩʤʠʯʝ-

ʩʢʦʡ ʰʢʘʣʳ: ʘ ï P = 0,90;  
ʙ ï P = 0,95; ʚ ï P = 0,98; ʛ ï P = 0,99. ɺ ʢʘʯʝʩʪʚʝ ʟʘʢʦʥʦʚ ʟʘʪʫʭʘʥʠʷ ʧʨʠʥʠʤʘʣʠʩʴ ʩ ʨʘʚʥʳʤʠ 

ʚʝʩʘʤʠ ʟʘʚʠʩʠʤʦʩʪʠ ʢʣʘʩʩʘ ɸ ʠ ɺ ʧʦ ʧʨʦʮʝʜʫʨʝ ʨʘʥʞʠʨʦʚʘʥʠʷ LH. 
 

Fig. 6. Probabilistic zoning of Uzbekistan territory in points of macroseismic scale: a ï P = 0,90; b 
ï P = 0,95; c ï P = 0,98;  

d ï P = 0,99. Dependencies of A and B class according to LH ranking procedure were taken as at-
tenuation laws with equal weights. 

 

ʈʘʥʞʠʨʦʚʘʥʠʝ ʤʦʜʝʣʝʡ ʟʘʪʫʭʘʥʠʷ ʤʝʪʦʜʦʤ LLH 

 

ʇʦ ʤʥʝʥʠʶ ʩʘʤʠʭ ʞʝ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʤʝʪʦʜʘ, ʩʫʱʝʩʪʚʝʥʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ LH ʧʦʜʭʦʜʘ ʨʘʥ-

ʞʠʨʦʚʘʥʠʷ ʫʨʘʚʥʝʥʠʡ ʜʚʠʞʝʥʠʷ ʛʨʫʥʪʘ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʚʣʝʯʝʥʠʷ ʧʨʠ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʠ ʩʫʙʲʝʢʪʠʚʥʳʭ ʢʨʠʪʝʨʠʝʚ, ʥʘʧʨʠʤʝʨ, ʧʦʨʦʛʘ ʧʨʠʝʤʣʝʤʦʩʪʠ [Sherbaum, 2009]. ʂʨʦʤʝ ʪʦʛʦ, ʨʝ-

ʟʫʣʴʪʘʪʳ ʨʘʥʞʠʨʦʚʘʥʠʷ ʫʨʘʚʥʝʥʠʡ ʜʚʠʞʝʥʠʷ ʛʨʫʥʪʘ ʤʝʪʦʜʦʤ LH ʟʘʚʠʩʷʪ ʦʪ ʦʙʲʝʤʘ ʚʳʙʦʨʢʠ, ʯʪʦ 

ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʝʛʦ ʥʝʜʦʩʪʘʪʢʦʤ. ɺ [Sherbaum, 2009] ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʦʣʝʝ ʦʙʱʠʡ ʧʦʜ-

ʭʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʪʝʦʨʠʠ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʳʡ ʩʚʦʙʦʜʝʥ ʦʪ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ.  

ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʨʝʰʝʥʠʝ ʦ ʚʳʙʦʨʝ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʢʘʥʜʠʜʘʪʘʤʠ ʪʨʝʙʫʝʪ ʟʥʘʯʠʤʫʶ ʤʝ-

ʨʫ ʜʣʷ ʨʘʥʞʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʠʤʳʭ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʤʦʜʝʣʝʡ. ɺ ʨʘʤʢʘʭ ʪʝʦʨʠʠ ʠʥʬʦʨʤʘʮʠʠ ʵʪʘ ʤʝʨʘ 

ʜʘʝʪʩʷ ʨʘʩʩʪʦʷʥʠʝʤ ʂʫʣʣʙʘʢʘ-ʃʝʡʙʣʝʨʘ (Kullback-Leibler) [Delavaud et all., 2009]. ʈʘʩʩʪʦʷʥʠʝ ʂʫʣ-

ʣʙʘʢʘ-ʃʝʡʙʣʝʨʘ ʤʝʞʜʫ ʜʚʫʤʷ ʤʦʜʝʣʷʤʠ f ʠ g ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʚʠʜʝ: 

( ) ( ))(log)(log),( 22 gEfEgfD ff -= ,                       (10)
 

ʛʜʝ Ef ï ʦʞʠʜʘʝʤʦʝ ʟʥʘʯʝʥʠʝ, ʧʨʠʥʠʤʘʝʤʦʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ f. ʕʪʦ ʨʘʩʩʪʦʷʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʢʦʣʠʯʝʩʪʚʦ ʧʦʪʝʨʷʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʝʩʣʠ ʚʤʝʩʪʦ ʤʦʜʝʣʠ f ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʤʦʜʝʣʴ g. 

ɿʜʝʩʴ, ʫʯʠʪʳʚʘʷ, ʯʪʦ ʣʦʛʘʨʠʬʤ ʙʝʨʝʪʩʷ ʧʦ ʦʩʥʦʚʘʥʠʶ 2, ʝʛʦ ʝʜʠʥʠʮʝʡ ʙʫʜʝʪ ʙʠʪ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ 

ʤʦʜʝʣʝʡ (ʥʘʧʨʠʤʝʨ, ʤʦʜʝʣʝʡ g1 ʠ g2) ʫʯʠʪʳʚʘʝʪʩʷ ʪʦʣʴʢʦ ʠʭ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʂʫʣʣʙʘʢʘ-

ʃʝʡʙʣʝʨʘ D(f, g1)-D(f, g2). ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʞʠʜʘʝʤʦʝ ʟʥʘʯʝʥʠʝ ʥʝʠʟʚʝʩʪʥʦʡ ʤʦʜʝʣʠ f ʦʢʘʟʳʚʘʝʪʩʷ 

ʢʦʥʩʪʘʥʪʦʡ. ɺʪʦʨʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʤʦʤʝʥʪ 
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()[ ] ñ
+¤

¤-

-=- dxxgxfgEf )(log)(log 22
                                        (11) 

ʤʦʞʝʪ ʙʳʪʴ ʦʮʝʥʝʥ ʢʘʢ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʝ ʧʨʘʚʜʦʧʦʜʦʙʠʝ: 

()( )ä
=

-=
N

i

ixg
N

LLH
1

2log
1

.                                               (12)
 

ɺʝʣʠʯʠʥʘ ʬʫʥʢʮʠʦʥʘʣʘ LLH ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʨʘʥʞʠʨʦʚʘʥʠʷ ʤʦʜʝʣʝʡ ʟʘʪʫʭʘ-

ʥʠʷ ʧʫʪʝʤ ʧʨʠʩʚʦʝʥʠʷ ʚʝʩʦʚ wj ʨʘʟʣʠʯʥʳʤ ʤʦʜʝʣʷʤ: 

 
( )

( )
ä
=

-

-

=
K

j

LLH

LLH

j

j

j

w

1

log

log

2

2

2

2
.                                             (13) 

 

ɺ ʪʘʙʣ. 3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʥʞʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʤʦʜʝʣʝʡ ʟʘʪʫʭʘʥʠʷ ʤʝʪʦʜʦʤ 

LLH. ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʪʘʙʣʠʮʳ, ʩʦʛʣʘʩʥʦ ʢʨʠʪʝʨʠʶ LLH, ʥʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʳʤʠ ʜʣʷ ʠʩʩʣʝʜʫʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʷʚʣʷʶʪʩʷ ʘʚʪʦʨʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʟʘʪʫʭʘʥʠʷ ʪʠʧʘ ʂʦʚʝʩʣʠʛʝʪʠ ʠ ʘʚʪʦʨʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ 

ʟʘʪʫʭʘʥʠʷ, ʧʦʣʫʯʝʥʥʘʷ ʩ ʫʯʝʪʦʤ ʛʣʫʙʠʥ ʛʠʧʦʮʝʥʪʨʦʚ ʧʨʦʠʩʭʦʜʷʱʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ʅʘʠʤʝʥʴʰʠʡ 

ʚʝʩ ʫ ʟʘʚʠʩʠʤʦʩʪʠ D.Bindi ʠ ʘʚʪʦʨʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʪʠʧʘ ɹʣʝʡʢʘ-ʐʝʙʘʣʠʥʘ.  

 
ʊʘʙʣʠʮʘ 3 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʥʞʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʤʦʜʝʣʝʡ ʟʘʪʫʭʘʥʠʷ ʤʝʪʦʜʦʤ LLH 

Table 3 

Results of ranking different attenuation models by the LLH method 

 

 
ɿʘʚʠʩʠʤʦʩʪʴ 
ʐʝʙʘʣʠʥʘ, 1968 

ɸʚʪʦʨʩʢʘʷ, ʪʠʧʘ 

ɹʣʝʡʢʘ-
ʐʝʙʘʣʠʥʘ, 2020 

ɸʚʪʦʨʩʢʘʷ, ʪʠʧʘ 

ʂʦʚʝʩʣʠʛʝʪʠ, 
2020 

ɸʚʪʦʨʩʢʘʷ, ʩ 

ʫʯʝʪʦʤ ʛʣʫ-
ʙʠʥ, 2020 

ɿʘʚʠʩʠʤʦʩʪʴ 
D.Bindi, 2011 

ʈʘʩʩʪʦʷʥʠʝ ʂʫʣʴʙʘ-

ʢʘ-ʃʝʡʙʣʝʨʘ 
0,185057 0,34634 0,069754 0,06792 0,878221 

ɿʥʘʯʝʥʠʝ LLH  0,029505 0,0857 0,01004 0,01071 0,127874 

ɺʝʩʘ ʧʦ ʬʦʨʤʫʣʝ 5.7 33,89268 11,66856 99,61031 93,40351 7,820223 

ʅʦʨʤʠʨʦʚʘʥʥʳʝ ʚʝʩʘ 

ʩ ʩʫʤʤʘʨʥʳʤ ʟʥʘʯʝ-

ʥʠʝʤ 1 

0,137554 0,047357 0,40427 0,37908 0,031739 

 

ʅʘ ʨʠʩ. 7 ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʨʪʳ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ ʚ 

ʙʘʣʣʘʭ ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʦʡ ʰʢʘʣʳ, ʢʦʪʦʨʳʝ ʧʦʩʪʨʦʝʥʳ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ, ʦʙʩʫʞʜʘʝʤʳʭ 

ʚʳʰʝ ʟʘʢʦʥʦʚ ʟʘʪʫʭʘʥʠʷ, ʚʟʷʪʳʭ ʩ ʚʝʩʘʤʠ, ʨʘʩʩʯʠʪʘʥʥʳʤʠ ʧʦ ʢʨʠʪʝʨʠʶ LLH. 

ɸʥʘʣʠʟʠʨʫʷ ʨʠʩ. 7, ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʧʦʣʫʯʝʥʥʘʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʥʞʠ-

ʨʦʚʘʥʠʷ ʤʝʪʦʜʦʤ LLH ʢʘʨʪʘ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʜʣʷ ʚʝʨʦʷʪʥʦʩʪʠ ʈ = 0,98 ʥʝ ʧʨʝʚʳʰʝ-

ʥʠʷ ʫʨʦʚʥʷ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʚ ʪʝʯʝʥʠʝ 50 ʣʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʩʦʚʧʘʜʘʝʪ ʩ ʥʦʨʤʘʪʠʚʥʦʡ ʢʘʨ-

ʪʦʡ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʆʉʈ-2017, ʧʦʩʪʨʦʝʥʥʦʡ ʜʣʷ ʪʦʡ ʞʝ ʚʝʨʦʷʪʥʦʩʪʠ ʥʝ ʧʨʝʚʳʰʝ-

ʥʠʷ. 
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ʈʠʩ. 7. ɺʝʨʦʷʪʥʦʩʪʥʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ ʚ ʙʘʣʣʘʭ ʤʘʢʨʦʩʝʡʩʤʠʯʝ-
ʩʢʦʡ ʰʢʘʣʳ: ʘ ï P = 0,90; ʙ ï P = 0,95; ʚ ï P = 0,98; ʛ ï P = 0,99. ɺ ʢʘʯʝʩʪʚʝ ʟʘʢʦʥʦʚ ʟʘʪʫʭʘʥʠʷ 

ʧʨʠʥʠʤʘʣʠʩʴ ʟʘʚʠʩʠʤʦʩʪʠ ʩ ʚʝʩʘʤʠ, ʨʘʩʩʯʠʪʘʥʥʳʤʠ ʧʦ ʢʨʠʪʝʨʠʶ LLH. 
 

Fig. 7. Probabilistic zoning of Uzbekistanôs territory in points of macroseismic scale: a ï P = 0,90; 
b ï P = 0,95; c ï P = 0,98; d ï P = 0,99. Dependencies with weights calculated according to LLH 

criterion were taken as attenuation laws. 

 

ɺ ʪʘʙʣ. 4 ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʋʟʙʝʢʠʩʪʘʥʘ ʧʨʠʚʝʜʝʥʦ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʚʝʨʦ-

ʷʪʥʦʩʪʥʳʭ ʦʮʝʥʦʢ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʚ ʙʘʣʣʘʭ ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʦʡ ʰʢʘʣʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʪ-

ʙʦʨʘ ʤʦʜʝʣʝʡ ʟʘʪʫʭʘʥʠʷ ʧʦ ʢʨʠʪʝʨʠʷʤ ʨʘʥʞʠʨʦʚʘʥʠʷ ʤʝʪʦʜʘʤʠ LH ʠ LLH. ʂʘʢ ʵʪʦ ʚʠʜʥʦ ʠʟ ʪʘʙ-

ʣʠʮʳ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʨʠʪʝʨʠʷ LH ʧʨʠʚʦʜʠʪ ʢ ʥʝʩʢʦʣʴʢʦ ʙʦʣʴʰʠʤ ʦʮʝʥʢʘʤ ʦʧʘʩʥʦʩʪʠ ʧʦ ʩʨʘʚʥʝ-

ʥʠʶ ʩ ʢʨʠʪʝʨʠʝʤ LLH. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʨʘʟʣʠʯʠʷ ʚ ʦʮʝʥʢʘʭ ʦʧʘʩʥʦʩʪʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʤʝʥʝʥʠʷ ʫʢʘ-

ʟʘʥʥʳʭ ʢʨʠʪʝʨʠʝʚ ʜʣʷ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣ. 4, ʥʝ ʧʨʝʚʦʩʭʦʜʠʪ 0,15 ʙʘʣʣʦʚ. 

 
ʊʘʙʣʠʮʘ 4 

ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʦʮʝʥʦʢ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʚ ʙʘʣʣʘʭ ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʦʡ ʰʢʘʣʳ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʨʘʥʞʠʨʦʚʘʥʠʷ ʤʦʜʝʣʝʡ ʟʘʪʫʭʘʥʠʷ ʤʝʪʦʜʘʤʠ LH  ʠ LLH  ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢ-

ʪʦʚ ʋʟʙʝʢʠʩʪʘʥʘ 

 

Table 4 

Comparison of seismic hazardôsprobabilistic assessments in points of macroseismic scale as a result of rank-

ing  

of attenuation models by LH and LLH methods for some settlements of Uzbekistan 

 

ɻʦʨʦʜ ʈ = 0,9 ʈ = 0,95 ʈ = 0,98 ʈ = 0,99 

LLH  LH  LLH  LH  LLH  LH  LLH  LH  

ʊʘʰʢʝʥʪ 7,58 7,67 7,94 8,06 8,42 8,52 8,69 8,83 

ʏʠʨʯʠʢ 7,61 7,71 7,98 8,10 8,43 8,54 8,71 8,84 

ɸʣʤʘʣʳʢ 7,48 7,57 7,82 7,93 8,29 8,40 8,56 8,68 

ɸʥʛʨʝʥ 7,44 7,52 7,77 7,87 8,24 8,34 8,52 8,63 

ɹʝʢʘʙʘʜ 7,25 7,38 7,64 7,73 8,06 8,15 8,44 8,51 

ɸʥʜʠʞʘʥ 7,92 8,01 8,31 8,43 8,76 8,85 9,07 9,20 

ʅʘʤʘʥʛʘʥ 7,90 8,01 8,29 8,41 8,73 8,83 9,06 9,20 

ʌʝʨʛʘʥʘ 7,62 7,71 7,98 8,09 8,45 8,56 8,77 8,89 

ʂʦʢʘʥʜ 7,42 7,52 7,74 7,84 8,11 8,27 8,39 8,52 

ʉʘʤʘʨʢʘʥʜ 6,92 7,01 7,25 7,36 7,66 7,73 7,91 8,02 

ɼʞʠʟʘʢ 7,31 7,40 7,69 7,79 8,21 8,33 8,53 8,65 

ɻʫʣʠʩʪʘʥ 6,81 6,87 7,12 7,21 7,51 7,59 7,75 7,85 

ʊʝʨʤʝʟ 6,34 6,43 6,65 6,71 7,02 7,13 7,31 7,38 

ʂʘʨʰʠ 6,59 6,66 6,91 6,99 7,33 7,41 7,59 7,67 

ɹʫʭʘʨʘ 6,64 6,71 6,99 7,08 7,47 7,56 7,76 7,82 

ɿʘʨʘʬʰʘʥ 6,03 6,08 6,36 6,43 6,72 6,79 6,96 7,06 

ɻʘʟʣʠ 7,81 7,91 8,32 8,41 8,81 8,92 9,16 9,30 

 

 

ɺʓɺʆɼʓ 
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1. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʦʛʦ ʟʘʢʦʥʘ ʟʘʪʫʭʘʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʝʡʩʤʠ-

ʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʩ ʨʘʩʩʪʦʷʥʠʝʤ ʦʮʝʥʢʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ ʤʦʛʫʪ 

ʦʪʣʠʯʘʪʴʩʷ ʙʦʣʝʝ ʯʝʤ ʥʘ ʦʜʠʥ ʙʘʣʣ. 

2. ʇʨʦʚʝʜʝʥʦ ʨʘʥʞʠʨʦʚʘʥʠʝ ʜʚʫʤʷ ʩʦʚʨʝʤʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ (LH  ʠ LLH) ʤʦʜʝʣʝʡ ʟʘʪʫʭʘ-

ʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʩ ʨʘʩʩʪʦʷʥʠʝʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʜʣʷ ʎʝʥʪʨʘʣʴʥʦ-

ɸʟʠʘʪʩʢʦʛʦ ʨʝʛʠʦʥʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʥʞʠʨʦʚʘʥʠʷ ʦʪʦʙʨʘʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʠ ʦʧʨʝʜʝʣʝʥʳ ʢ ʥʠʤ ʚʝʩʘ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʣʫʯʠʪʴ ʥʘʠʙʦʣʝʝ ʘʜʝʢʚʘʪʥʳʝ ʦʮʝʥʢʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠ-

ʪʦʨʠʠ. 

3. ʉ ʫʯʝʪʦʤ ʧʨʦʚʝʜʝʥʥʦʡ ʧʨʦʮʝʜʫʨʳ ʨʘʥʞʠʨʦʚʘʥʠʷ ʧʦʩʪʨʦʝʥʘ ʩʝʨʠʷ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʢʘʨʪ 

ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ, ʚʳʨʘʞʘʶʱʠʭ ʩʝʡʩʤʠʯʝʩʢʫʶ ʦʧʘʩʥʦʩʪʴ ʚ 

ʙʘʣʣʘʭ ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʦʡ ʰʢʘʣʳ. 
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OôZBEKISTON HUDUDI SEISMIK XAVFINI MASOFA BOôYICHA SEISMIK TAôSIRNING 

MASOFA BOôYICHA SOôNISH QONUNIYATINING TABAQALASHGA ASOSLANGAN 

MAKROSEYSMIK BALLARDAGI EXTIMOLLIKKA ASOSLANGAN BAHOSI  

R.S.Ibragimov, T.L.Ibragimova, M.A.Mirzaev, S.X.Ashurov 

 
Annotatsiya. Seysmafaol hududlarning seysmik xavf bahosi hisoblash jarayonida seysmik taôsirning 

masofa boôyicha soônish qonuniyatini tanlashga bogôliq. Seysmik xavfning extimollik asosidagi bahosida (SXEB) 

seysmik taôsirning epistemik noaniqligini hisobga olish uchun turli soônish tenglamalaridan foydalanish tavsiya eti-

ladi. Ushbu tenglamalarni tanlashning eng samarali usuli, o'rganilayotgan hududda seysmik taôsir asosida tajriba-

sinov ma'lumotlarining mos kelishiga qarab beriladigan oôlchoviga asoslangan tartiblash amaliyotini oôtkazish sama-

rali vosita hisoblanadi. Ushbu tadqiqotda, Markaziy Osiyo uchun yaratilgan seysmik taôsirning masofa boôyicha 

soônish tenglamasini tartiblash LH (Sherbaum, 2004) va LLH (Sherbaum, 2009) ikki usuli bilan amalga oshirilgan. 

Tartiblash amaliyotidan soông masofa boôyicha soônish tenglamasi umumlashtirilib va u asosida Oôzbekiston hududi 

uchun MSK-64 makroseysmik ballardagi seysmik xavf bahosi olindi. 

Kalit soôzlar: seysmik xavf, soônish qonuniyati, makroseysmik jadallik, soônish modelining tartiblanishi, 

seysmik tumanlashtirish xaritasi, seysmik xavfning ehtimollik asosidagi bahosi. 

 

PROBABILISTIC ASSESSMENTS OF UZBEKISTANôS TERRITORY SEISMIC HAZARD IN 

TERMS OF MACROSEISMIC INTENSITY BASED ON RA NKING OF SEISMIC 

ATTENUATION LAWS WITH DISTANCE  

R.S.Ibragimov, T.L.Ibragimova, M.A.Mirzaev, S.X.Ashurov 

 
Abstract. Estimates of the seismic hazard of seismically active territories depend to a large extent on the 

choice of the seismic effects attenuation law with distance used in the calculations. In the practice of probabilistic 

analysis of seismic hazard, in order to take into account the epistemic uncertainties in the character of seismic ef-

fects, the use of several different attenuation equations is recommended. The most effective tool for choosing these 

equations is the ranking procedure, which consists in assigning weights to this or that dependence, depending on the 

degree of compliance of seismic effects predicted on their basis with the real experimental data available for the 

region under study. In this study, the ranking of macroseismic intensities attenuation models with distance devel-

oped for the territory of Central Asia was carried out using two different methods ï LH [Sherbaum, 2004] and LLH 

[Sherbaum, 2009]. Taking into account the ranking procedure, a generalized attenuation model was constructed and 

on its basis, probabilistic estimates of seismic hazard of the Uzbekistanôs territory in the values of MSK-64 macro-

seismic scale score were obtained. 

Key words: seismic hazard, attenuation laws, macroseismic intensity, attenuation model ranking, seismic 

zoning maps, seismic hazardôs probabilistic analysis. 
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ʂ ʋʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀʖ ʉʀʉʊɽʄʓ ʄʆʅʀʊʆʈʀʅɻɸ ʇʈɽɼɺɽʉʊʅʀʂʆɺ 

ɿɽʄʃɽʊʈʗʉɽʅʀʁ ɻɽʆʌʀɿʀʏɽʉʂʀʄʀ ʄɽʊʆɼɸʄʀ  

ʅɸ ʊɽʈʈʀʊʆʈʀʀ ʋɿɹɽʂʀʉʊɸʅɸ 

 

ʉ.ʍ.ʄʘʢʩʫʜʦʚ, ʂ.ɸ.ʉʘʛʜʫʣʣʘʝʚʘ, ʌ.ʍ.ʉʘʜʠʨʦʚ, ʍ.ɹ.ʀʩʨʘʠʣʦʚ 

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

 

 
ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʝʜʚʝʩʪʥʠʢʦʚ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʛʝʦʤʘʛʥʠʪʥʳʤ, ʝʩʪʝʩʪʚʝʥʥʳʤ ʠʤʧʫʣʴʩʥʳʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ (ʕʄʀ) ʠ ʠʦʥʦʩʬʝʨʥʳʤ ʤʝʪʦ-

ʜʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʂʦʣʠʯʝʩʪʚʦ ʧʫʥʢʪʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʝʪʦʜʘʤʠ ʠʦʥʦʩʬʝʨʳ ʠ ʕʄʀ ʥʘ ʪʝʨʨʠ-

ʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ ʦʛʨʘʥʠʯʝʥʳ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʪʘʥʜʘʨʪʥʦʡ ʘʧʧʘʨʘʪʫʨ.r ʇʨʠ ʧʨʠʦʙʨʝ-

ʪʝʥʠʠ ʞʝ ʘʧʧʘʨʘʪʫʨ rʧʦ ʵʪʠʤ ʜʚʫʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʛʝʦʬʠʟʠʢʠ ʨʝʘʣʴʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʠʦʥʦʩʬʝʨ-

ʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʤʝʝʪʩʷ ʪʦʣʴʢʦ ʚ ʤʘʛʥʠʪʥʦ-ʠʦʥʦʩʬʝʨʥʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ ʗʥʛʠʙʘʟʘʨ. 

ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʠʦʥʦʩʬʝʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʝʜʫʝʪ ʦʨʛʘʥʠʟʦʚʘʪʴ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʌʝʨʛʘʥʩʢʦʛʦ, ʂʳ-

ʟʳʣʢʫʤʩʢʦʛʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʣʠʛʦʥʦʚ, ʘ ʪʘʢʞʝ ʎʝʥʪʨʘʣʴʥʦʛʦ ʋʟʙʝʢʠʩʪʘʥʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʤʝʪʦʜʦʤ 

ʕʄʀ ʣʝʛʢʦ ʦʨʛʘʥʠʟʫʝʤʳ ʠʟ-ʟʘ ʥʝʩʣʦʞʥʦʩʪʠ ʘʧʧʘʨʘʪʫʨʳ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʝʸ ʜʝʰʝʚʠʟʥʳ. ʇʦʵʪʦʤʫ ʦʙʱʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʧʫʥʢʪʦʚ ʨʝʛʠʩʪʨʘʮʠʠ ʕʄʀ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʦʢʦʣʦ 15. ʅʘʤʝʯʘʝʪʩʷ 

ʩʫʱʝʩʪʚʝʥʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʛʝʦʤʘʛʥʠʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʝʪʦʜʘʤʠ ʩʪʘʮʠʦʥʘʨʥʳʭ ʨʝʞʠʤʥʳʭ ʠ ʤʘʨʰʨʫʪʥʳʭ 

ʠʟʤʝʨʝʥʠʡ. ʇʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʛʝʦʬʠʟʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ 

ʩʝʡʩʤʦʛʝʥʥʳʤ ʟʦʥʘʤ ʠ ʠʭ ʯʘʩʪʷʤ, ʢʦʪʦʨʳʝ ʚʳʜʝʣʝʥʳ ʢʘʢ ʩ ʦʯʝʥʴ ʚʳʩʦʢʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ.  

ʈʘʟʨʘʙʦʪʘʥʘ ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʠʟʤʝʨʝʥʠʡ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʧʨʦʪʦʥʥʳʤ ʤʘʛʥʠʪʦ-

ʤʝʪʨʦʤ ʚ ʮʝʥʪʨ ʩʝʡʩʤʦʧʨʦʛʥʦʩʪʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʦʥʣʘʡʥ-ʨʝʞʠʤʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʦʤʘʛʥʠʪʥʦʝ ʧʦʣʝ, ʠʦʥʦʩʬʝʨʥʳʝ ʪʦʢʠ, ʝʩʪʝʩʪʚʝʥʥʦʝ ʠʤʧʫʣʴʩʥʦʝ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʧʦʣʝ (ʕʄʀ), ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʡ ʧʦʣʠʛʦʥ, ʤʦʥʠʪʦʨʠʥʛ, ʧʨʝʜʚʝʩʪʥʠʢʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. 

 

ɺʚʝʜʝʥʠʝ 

ʅʘʢʦʧʣʝʥʥʳʡ ʦʧʳʪ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʧʨʦʙʣʝʤʝ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʥʘ ʪʝʨʨʠ-

ʪʦʨʠʷʭ ʩʝʡʩʤʦʘʢʪʠʚʥʳʭ ʨʝʛʠʦʥʦʚ ʤʠʨʘ ʠ ʋʟʙʝʢʠʩʪʘʥʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘʜʝʞʥʳʡ ʧʨʦʛʥʦʟ ʟʝʤʣʝ-

ʪʨʷʩʝʥʠʷ ʥʝʚʦʟʤʦʞʝʥ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʣʝʢʩʘ ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ. 

ʇʦʜʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʪʘʢʠʭ ʤʝʪʦʜʦʚ, ʧʣʦʪʥʦʩʪʴ ʠʭ ʨʘʟʤʝʱʝʥʠʷ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʩʝʡ-

ʩʤʦʘʢʪʠʚʥʦʛʦ ʨʝʛʠʦʥʘ ʠʤʝʝʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʩʚʷʟʘʥ ʩ: 

¶ ʨʘʟʣʠʯʥʳʤ ʛʝʦʣʦʛʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʩʪʨʦʝʥʠʝʤ ʟʝʤʥʦʡ ʢʦʨʳ; 

¶ ʨʘʟʣʠʯʠʝʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ, ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ; 

¶ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴʶ ʩʠʣʳ, ʤʝʩʪʘ ʠ ʚʨʝʤʝʥʠ ʛʦʪʦʚʷʱʝʛʦʩʷ ʟʝʤʣʝʪʨʷʩʝʥʠʷ. 

ɼʣʷ ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ ʩʠʣʘ ʠ ʤʝʩʪʦ ʧʨʦʷʚʣʝʥʠʷ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʦʧʨʝʜʝʣʝʥʳ 

ʤʥʦʛʦʣʝʪʥʠʤʠ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ. ʕʪʠ ʪʝʨʨʠʪʦʨʠʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ 

ʩʝʡʩʤʦʛʝʥʥʳʝ ʟʦʥʳ [1], ʯʪʦ ʫʧʨʦʱʘʝʪ ʟʘʜʘʯʫ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʠʭ ʧʨʝʜʝʣʘʭ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʧʨʦʙʣʝʤʝ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ ʚ ʮʝʣʦʤ. 

ʅʘ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʦʣʠʛʦʥʘʭ ʋʟʙʝʢʠʩʪʘʥʘ ʦʙʲʝʤ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʩʝʛʦ-

ʜʥʷ ʥʘʤʥʦʛʦ ʭʫʞʝ, ʯʝʤ ʚ 1980-1990 ʛʦʜʳ. ʉʦʢʨʘʱʝʥʠʝ ʚ ʦʙʲʝʤʝ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪ ɹʠ ʧʣʦʪʥʦʩʪ ɹ

ʨʘʟʤʝʱʝʥʠʷ ʧʨʠʤʝʥʝʥʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠ ʧʨʝʢʨʘʱʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝʢʦʪʦʨʳʭ ʠʟ ʥʠʭ 

ʥʝ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʰʠʪʴ ʚʦʧʨʦʩʳ ʦʮʝʥʢʠ ʦʧʪʠʤʘʣʴʥʦʩʪʠ, ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʤʝ-

ʪʦʜʦʚ ʧʦ ʧʨʦʙʣʝʤʝ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. 

ɼʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʫʩʠʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʝ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʩʝʡʩʤʠ-

ʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʠ ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʠʥʷʪ ʨʷʜ ʧʦʩʪʘ-

ʥʦʚʣʝʥʠʡ ʠ ʫʢʘʟʦʚ ʇʨʝʟʠʜʝʥʪʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʇʦʩʪʘʥʦʚʣʝʥʠʝ ˉ ʇʇ ï 4794 ʦʪ 30.07.2020 ʛ. çʆ ʤʝ-
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ʨʘʭ ʧʦ ʢʦʨʝʥʥʦʤʫ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʩʝʡʩʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘʩʝʣʝ-

ʥʠʷ ʠ ʪʝʨʨʠʪʦʨʠʡ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥè. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʀʥʩʪʠʪʫʪ ʩʝʡʩʤʦʣʦʛʠʠ ɸʅ ʈʋʟ ʥʘʯʘʣ ʧʨʠʦʙʨʝʪʘʪʴ ʥʦʚʳʝ ʧʨʠʙʦʨʳ ʠ ʦʙʦʨʫʜʦ-

ʚʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ. ʈʘʟʨʘʙʦʪʘʥʳ ʢʦʥʢʨʝʪʥʳʝ ʧʣʘʥʳ, ʥʘʫʯ-

ʥʳʝ ʧʨʦʝʢʪʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʫʢʘʟʘʥʥʳʭ ʟʘʜʘʯ. 

ʇʨʝʜʣʘʛʘʝʤʘʷ ʩʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ʢʦʤʧʣʝʢʩʘ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʨʝʜʚʝʩʪʥʠʢʦʚ ʟʝʤʣʝʪʨʷʩʝ-

ʥʠʡ ʦʩʥʦʚʘʥʘ ʥʘ ʥʘʢʦʧʣʝʥʥʦʤ ʦʧʳʪʝ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʩʝʡʩʤʦʘʢʪʠʚʥʳʭ ʨʝʛʠʦʥʦʚ, ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʧʦʣʠʛʦʥʦʚ ʋʟʙʝʢʠʩʪʘʥʘ. ʀ ʚʩʝ ʞʝ ʦʥʘ ʨʘʟʨʘʙʦʪʘʥʘ ʩ ʫʯʝʪʦʤ ʨʝʘʣʴʥʦʡ ʩʠʪʫʘʮʠʠ ï ʠʤʝʶʱʝʛʦʩʷ ʘʧ-

ʧʘʨʘʪʫʨʥʦʛʦ ʧʘʨʢʘ ʠ ʧʨʠʦʙʨʝʪʘʝʤʦʡ ʚ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ ʘʧʧʘʨʘʪʫʨ rʧʦ ʠʦʥʦʩʬʝʨʥʳʤ ʠ ʠʤʧʫʣʴʩ-

ʥʳʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ (ʕʄʀ) ʠʩʩʣʝʜʦʚʘʥʠʷʤ. ʆʩʦʙʳʡ ʫʧʦʨ ʥʘ ʧʣʦʪʥʦʩʪʴ ʩʝʪʝʡ ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʯʘʩʪʦʪʫ ʧʦʚʪʦʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʜʝʣʘʝʪʩʷ ʥʘ ʪʝ ʪʝʨʨʠʪʦʨʠʠ ʩʝʡʩʤʦʛʝʥʥʳʭ ʟʦʥ, ʢʦ-

ʪʦʨʳʝ ʚʳʜʝʣʷʶʪʩʷ ʢʘʢ ʩ ʦʯʝʥʴ ʚʳʩʦʢʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ 

ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ. ʅʘ ʩʝʛʦʜʥʷ ʪʘʢʦʚʳʤʠ ʦʪʤʝʯʘʶʪʩʷ ʩʝʚʝʨʥʘʷ, ʚʦʩʪʦʯʥʘʷ, ʶʛʦ-ʚʦʩʪʦʯʥʘʷ ʠ ʶʞʥʘʷ 

ʯʘʩʪʠ ɺʦʩʪʦʯʥʦ-ʌʝʨʛʘʥʩʢʦʛʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʣʠʛʦʥʘ, ʘ ʪʘʢʞʝ ʢ ʶʛʦ-ʚʦʩʪʦʢʫ ʦʪ ʛ. ʉʘʤʘʨʢʘʥʜʘ 

ʚ ʧʨʝʜʝʣʘʭ ʎʝʥʪʨʘʣʴʥʦʛʦ ʋʟʙʝʢʠʩʪʘʥʘ. 

ʋʯʠʪʳʚʘʷ ʨʘʟʣʠʯʠʷ ʚ ʛʝʦʣʦʛʦ-ʪʝʢʪʦʥʠʯʝʩʢʦʤ ʩʪʨʦʝʥʠʠ, ʦʩʦʙʝʥʥʦʩʪʷʭ ʩʝʡʩʤʦʛʝʥʥʳʭ ʟʦʥ, 

ʦʙʦʩʥʦʚʘʥʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʤʧʣʝʢʩʘ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʜʘʝʪʩʷ ʦʪʜʝʣʴʥʦ ʜʣʷ ʊʘʰʢʝʥʪʩʢʦʛʦ, 

ʌʝʨʛʘʥʩʢʦʛʦ ʠ ʂʳʟʳʣʢʫʤʩʢʦʛʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʣʠʛʦʥʦʚ, ʘ ʪʘʢʞʝ ʪʝʨʨʠʪʦʨʠʠ ʎʝʥʪʨʘʣʴʥʦʛʦ ʠ 

ʖʞʥʦʛʦ ʋʟʙʝʢʠʩʪʘʥʘ. 

 

ʈʘʟʨʘʙʦʪʢʘ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʠ ʕʄʀ ʤʝʪʦʜʦʚ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʝʜʚʝʩʪʥʠʢʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

 ʜʣʷ ʊʘʰʢʝʥʪʩʢʦʛʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʣʠʛʦʥʘ 

 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʤʘʨʰʨʫʪʦʚ ʤʘʛʥʠʪʥʦʡ ʩʲʝʤʢʠ 

 

ʇʨʠ ʧʨʦʢʣʘʜʢʝ ʤʘʨʰʨʫʪʦʚ ʧʦʚʪʦʨʥʦʡ ʤʘʛʥʠʪʥʦʡ ʩʲʝʤʢʠ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴʩʷ ʩʣʝʜʫʶʱʠʝ 

ʦʩʥʦʚʥʳʝ ʫʩʣʦʚʠʷ: 

¶ ʤʘʨʰʨʫʪ ʜʦʣʞʝʥ ʩʚʷʟʳʚʘʪʴ ʙʣʠʞʘʡʰʠʝ ʜʝʡʩʪʚʫʶʱʠʝ ʤʘʛʥʠʪʥʳʝ ʩʪʘʥʮʠʠ ʧʦ ʥʘʠʙʦʣʝʝ 

ʢʦʨʦʪʢʦʡ ʘʩʬʘʣʴʪʠʨʦʚʘʥʥʦʡ ʜʦʨʦʛʝ; 

¶ ʧʫʥʢʪʳ ʧʦʚʪʦʨʥʦʡ ʩʲʝʤʢʠ ʤʘʨʰʨʫʪʦʚ ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʣʝʛʢʦ ʥʘʭʦʜʠʤʦʤ 

ʤʝʩʪʝ.  

ʇʫʥʢʪ ʜʦʣʞʝʥ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʦ ʙʣʠʟʢʦ ʢ ʣʠʥʠʠ ʤʘʨʰʨʫʪʘ. ʕʪʦ ʜʝʣʘʝʪʩʷ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʚʝʜʝʥʠʷ ʩʲʝʤʢʠ ʟʘ ʤʘʢʩʠʤʘʣʴʥʦ ʢʦʨʦʪʢʠʡ ʩʨʦʢ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʚ ʧʝʨʠʦʜ ʦʙʲ-

ʷʚʣʝʥʠʷ ʪʨʝʚʦʛʠ ʦ ʚʦʟʤʦʞʥʦʤ ʧʨʦʷʚʣʝʥʠʠ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʩʦʙʳʪʠʷ ʚ ʜʘʥʥʦʤ ʨʝʛʠʦʥʝ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʊʘʰʢʝʥʪʩʢʦʛʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʣʠʛʦʥʘ ʜʦ 2023 ʛ. ʧʦʚʪʦʨʥʘʷ ʤʘʛʥʠʪʥʘʷ 

ʩʲʝʤʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ ʤʘʨʰʨʫʪʘʤ, ʫʢʘʟʘʥʥʳʤ ʚ ʧʝʨʚʦʡ ʯʘʩʪʠ ʪʘʙʣ. 1. 

ʇʨʝʜʣʘʛʘʝʪʩʷ ʧʨʦʢʣʘʜʳʚʘʪʴ ʤʘʨʰʨʫʪʳ ʤʝʞʜʫ ʥʘʩʝʣʝʥʥʳʤʠ ʧʫʥʢʪʘʤʠ, ʫʢʘʟʘʥʥʳʤʠ ʚʦ ʚʪʦ-

ʨʦʡ ʯʘʩʪʠ ʪʘʙʣ. 1. 
ʊʘʙʣʠʮʘ 1  

ʈʘʩʧʦʣʦʞʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠ ʧʨʦʝʢʪʥʳʭ ʛʝʦʤʘʛʥʠʪʥʳʭ ʤʘʨʰʨʫʪʦʚ  

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʘʰʢʝʥʪʩʢʦʛʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʣʠʛʦʥʘ 

Table 1  

Location of existing and projected geomagnetic routes on the territory of the Tashkent geodynamic polygon 

 

ˉ ʅʘʧʨʘʚʣʝʥʠʝ ʤʘʨʰʨʫʪʘ 
ʇʨʦʪʷʞʝʥ-

ʥʦʩʪʴ, ʢʤ 

ʂʦʣʠʯʝʩʪʚʦ 

ʧʫʥʢʪʦʚ 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʤʘʨʰʨʫʪʳ ʥʘ 2022 ʛ. 

1 ʋʣʫʛʙʝʢ ï ɸʟʘʜʙʘʰ ï ʊʘʚʘʢʩʘʡ ï ɻʘʟʘʣʢʝʥʪ ï ʏʘʨʚʘʢ 90 17 

2 
ʏʘʨʚʘʢ ï ʉʠʜʞʘʢ ï ʅʘʥʘʡ ï ɹʘʛʠʩʪʘʥ ï ʗʢʢʘʪʫʪ ïɹʠʨʯʤʫʣʣʘ ï ʗʥʛʠʢʫʨʛʘʥ ï ʖʩʫʧʭʘ-

ʥʘ ï ʏʘʨʚʘʢ 

85 20 

3 ɻʘʟʘʣʢʝʥʪ ï ɸʢʪʘʰ 10 2 

4 ʏʘʨʚʘʢ ï ɻʘʟʘʣʢʝʥʪ 15 3 

5 ɻʘʟʘʣʢʝʥʪ ï ʂʘʨʘʤʘʟʘʨ ï ɻʠʜʞʘʣ 15 6 

6 ɻʘʟʘʣʢʝʥʪ ï ɻʘʣʚʘʩʘʡ 10 7 

 ʀʪʦʛʦ 210 55 

ʇʣʘʥʠʨʫʝʤʳʝ ʤʘʨʰʨʫʪʳ 
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20 

1 ʅʘʥʘʡ ï ʧʦʩ. ʇʩʢʝʤ 50 5 

2 ɻʘʟʘʣʢʝʥʪ ï ʏʠʤʛʘʥ ï ʖʩʫʧʭʘʥʘ  50 5-6 

3 ʗʥʛʠʙʘʟʘʨ ï ʇʘʨʢʝʥʪ ï ʐʘʤʧʘʥ ï ʅʘʤʜʘʥʘʢ ï ʊʘʣʙʫʣʘʢ ï ʂʫʨʩʘʡ ï ɻʘʣʘʢʫʜʫʢ 100 10 

4 ʊʘʰʢʝʥʪ ï ɸʭʘʥʛʘʨʘʥ ï ɸʥʛʨʝʥ ï ʏʝʪʩʫ ï ʕʨʪʘʰʩʘʡ 120 10-12 

5 ɸʭʘʥʛʘʨʘʥ ï ʇʩʢʝʥʪ ï ɹʫʢʘ ï ɸʢʢʫʨʛʘʥ ï ɼʫʩʪʘʙʘʜ ï ʏʠʥʘʟ 150 15 

6 ɹʝʢʪʝʤʠʨ ï ʉʫʨʫʤ ï ʂʫʰʝʢ ï ʄʝʚʘʟʘʨ ï ʗʥʛʠ-ʍʘʸʪ ï ʋʣʜʞʘ ï ʂʫʨʛʘʥʯʘ ï ʏʠʥʘʟ 70 10 

7 ʏʠʥʘʟ ï ɼʞʠʟʘʢ 100 10 

 ʀʪʦʛʦ 640 66 

 ɺʩʝʛʦ 850 121 

 

ɺʩʝʛʦ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʊʘʰʢʝʥʪʩʢʦʛʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʣʠʛʦʥʘ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʤʘʨʰʨʫʪʦʚ 

ʙʫʜʝʪ ʩʦʩʪʘʚʣʷʪʴ ʧʦʨʷʜʢʘ 850 ʢʤ, ʢʦʣʠʯʝʩʪʚʦ ʧʫʥʢʪʦʚ ʦʢʦʣʦ 121. ɺ ʙrʨʘʥʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʤʘʨʰ-

ʨʫʪʦʚ ʦʭʚʘʪʳʚʘʶʪ ʪʝʨʨʠʪʦʨʠʠ ʩʝʡʩʤʦʛʝʥʥʳʭ ʟʦʥ ʊʘʰʢʝʥʪʩʢʦʛʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʣʠʛʦʥʘ. ʆʥʠ 

ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʧʨʝʜʝʣʘʭ ʠʣʠ ʚʙʣʠʟʠ ʇʦʣʪʦʨʘʮʢʦ-ʉʳʨʜʘʨʴʠʥʩʢʦʡ ʠ ʋʛʘʤʩʢʦ-ʂʘʨʞʘʥʪʘʫʩʢʦʡ ʩʝʡ-

ʩʤʦʛʝʥʥʳʭ ʟʦʥ. 

 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʩʪʘʮʠʦʥʘʨʥʳʭ ʤʘʛʥʠʪʥʳʭ ʩʪʘʥʮʠʡ 

 

ʇʨʝʜʩʪʘʚʠʪʝʣʴʥʦʩʪʴ ʩʪʘʮʠʦʥʘʨʥʳʭ ʤʘʛʥʠʪʥʳʭ ʩʪʘʥʮʠʡ ʟʘ ʙʦʣʝʝ 50-ʣʝʪʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠ ̫ʥʘ 

ʪʝʨʨʠʪʦʨʠʷʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʦʣʠʛʦʥʦʚ ʋʟʙʝʢʠʩʪʘʥʘ ʙʳʣʘ ʥʘ ʨʘʟʥʦʤ ʫʨʦʚʥʝ ʠ ʤʝʥʷʣʘʩʴ ʚ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʦʪ ʨʘʟʥʳʭ ʬʘʢʪʦʨʦʚ: 

¶ ʦʪ ʫʨʦʚʥʷ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʣʠʛʦʥʘ; 

¶ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʠʤʝʶʱʠʭʩʷ ʤʘʛʥʠʪʥʳʭ ʩʪʘʥʮʠʡ; 

¶ ʦʪ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʛʝʦʤʘʛʥʠʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ 

ʪʝʭʥʦʛʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ï ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʦʜʟʝʤʥʳʭ ʛʘʟʦʭʨʘʥʠʣʠʱ, ʢʨʫʧʥʳʭ ʚʦʜʦʭʨʘʥʠʣʠʱ ʠ ʵʢʩ-

ʧʣʫʘʪʠʨʫʝʤʳʭ ʥʝʬʪʷʥʳʭ ʠ ʛʘʟʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. 

ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʤʘʛʥʠʪʥʳʭ ʩʪʘʥʮʠʡ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʧʝʨʠʦʜ 1980-

1990 ʛʛ., ʢʦʛʜʘ ʢʦʣʠʯʝʩʪʚʦ ʩʪʘʥʮʠʡ ʩʦʩʪʘʚʣʷʣʦ 36, ʠʟ ʥʠʭ ʥʘ ʊʘʰʢʝʥʪʩʢʦʤ ʧʦʣʠʛʦʥʝ ï 12, ʌʝʨʛʘʥ-

ʩʢʦʤ ï 11, ʂʳʟʳʣʢʫʤʩʢʦʤ ï 6, ʎʝʥʪʨʘʣʴʥʦʤ ʠ ʖʞʥʦʤ ʋʟʙʝʢʠʩʪʘʥʝ ï 7. 

ɼʣʷ ʩʨʘʚʥʝʥʠʷ ï ʢʦʣʠʯʝʩʪʚʦ ʩʪʘʥʮʠʡ ʥʘ ʷʥʚʘʨʴ 2023 ʛ. ʩʦʩʪʘʚʣʷʝʪ ʥʘ ʊʘʰʢʝʥʪʩʢʦʤ ʧʦʣʠ-

ʛʦʥʝ ï 4, ʌʝʨʛʘʥʩʢʦʤ ï 5, ʂʳʟʳʣʢʫʤʩʢʦʤ ï 3, ʎʝʥʪʨʘʣʴʥʦʤ ʠ ʖʞʥʦʤ ʋʟʙʝʢʠʩʪʘʥʝ ï 3. ʆʙʱʝʝ ʢʦ-

ʣʠʯʝʩʪʚʦ ʥʘ ʦʪʤʝʯʝʥʥʳʡ ʧʝʨʠʦʜ ï 15. ʊʘʢ, ʥʘ ʊʘʰʢʝʥʪʩʢʦʤ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʤ ʧʦʣʠʛʦʥʝ ʢʦʣʠʯʝʩʪʚʦ 

ʩʪʘʮʠʦʥʘʨʥʳʭ ʩʪʘʥʮʠʡ ʢ 2023 ʛ. ʩʦʢʨʘʪʠʣʦʩʴ ʚ ʪʨʠ ʨʘʟʘ.  

ʅʘ ʩʝʛʦʜʥʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʘʰʢʝʥʪʩʢʦʛʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʣʠʛʦʥʘ ʬʫʥʢʮʠʦʥʠʨʫʝʪ 4 

ʩʪʘʥʮʠʠ ï ʦʙʩʝʨʚʘʪʦʨʠʷ ʗʥʛʠʙʘʟʘʨ, ʩʪʘʥʮʠʷ ʄʘʡʩʢʠʡ, ʅʘʟʘʨʙʝʢ ʠ ʍʫʤʩʘʥ. ɺʩʝ ʪʨʠ ʩʪʘʥʮʠʠ ʨʘʩʧʦ-

ʣʦʞʝʥʳ ʚ ʟʦʥʝ ʂʘʨʞʘʥʪʘʫʩʢʦʛʦ ʨʘʟʣʦʤʘ. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʥʠʤʠ ʧʦʨʷʜʢʘ 50 ʢʤ. ʆʪʥʦʩʠʪʝʣʴʥʦ 

ʦʙʩʝʨʚʘʪʦʨʠʠ ʗʥʛʠʙʘʟʘʨ ʩʪʘʥʮʠʷ ʅʘʟʘʨʙʝʢ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 40 ʢʤ ʢ ʩʝʚʝʨʦ-ʟʘʧʘʜʫ; 

ʩʪʘʥʮʠʷ ʄʘʡʩʢʠʡ ï ʥʘ ʨʘʩʩʪʦʷʥʠʠ 30 ʢʤ ʢ ʩʝʚʝʨʫ ʠ ʩʪʘʥʮʠʷ ʍʫʤʩʘʥ ï 50 ʢʤ ʢ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʫ ʦʪ 

ʗʥʛʠʙʘʟʘʨʘ. 

ʊʝʨʨʠʪʦʨʠʷ ʊʘʰʢʝʥʪʩʢʦʛʦ ʧʦʣʠʛʦʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʙʠʣʠʝʤ ʨʘʟʣʦʤʦʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ, 

ʩʝʚʝʨʥʦʛʦ, ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʠ ʩʫʙʰʠʨʠʪʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʡ. ʅʘʠʙʦʣʝʝ ʩʝʡʩʤʠʯʝʩʢʠ ʘʢʪʠʚʥʘ ʇʦʣ-

ʪʦʨʘʮʢʦ-ʉʳʨʜʘʨʴʠʥʩʢʘʷ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʘʷ ʟʦʥʘ. ʊʫʷʙʫʛʫʟʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ 25 ʤʘʷ 2013 ʛ. (ʄ 

= 5,6) ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʜʨʫʛʠʭ ʩʝʡʩʤʦʛʝʥʥʳʭ ʟʦʥ 

ʪʝʨʨʠʪʦʨʠʠ ʊʘʰʢʝʥʪʩʢʦʛʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʣʠʛʦʥʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʪʝʨʨʠʪʦʨʠʷ ʧʦʣʠʛʦʥʘ 

ʜʦʣʞʥʘ ʙʳʪʴ ʧʦʢʨʳʪʘ ʩʝʪʴʶ ʤʘʛʥʠʪʥʳʭ ʩʪʘʥʮʠʡ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʨʘʚʥʦʤʝʨʥʦ. ʕʪʦ ʜʘʩʪ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʚʩʶ ʪʝʨʨʠʪʦʨʠʶ ʧʦʣʠʛʦʥʘ. ɼʣʷ ʵʪʦʛʦ ʧʨʝʜʣʘʛʘʝʪʩʷ, ʧʦʤʠʤʦ ʠʤʝʶʱʠʭʩʷ 

ʪʨʝʭ ʩʪʘʥʮʠʡ, ʦʨʛʘʥʠʟʦʚʘʪʴ ʩʪʘʮʠʦʥʘʨʥʳʝ ʤʘʛʥʠʪʥʳʝ ʩʪʘʥʮʠʠ ʦʢʦʣʦ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʅʫʨʘ-

ʬʰʘʥ (ʊʦʡʪʝʧʘ), ɸʭʘʥʛʘʨʘʥ, ɸʥʛʨʝʥ, ʉʳʨʜʘʨʴʷ, ɻʫʣʠʩʪʘʥ, ʇʘʭʪʘʢʦʨ. ɺʩʝʛʦ ʙʫʜʝʪ 10 ʩʪʘʥʮʠʡ, 

ʚʢʣʶʯʘʷ ʦʙʩʝʨʚʘʪʦʨʠʶ ʗʥʛʠʙʘʟʘʨ. ʇʨʠ ʧʣʦʱʘʜʠ ʪʝʨʨʠʪʦʨʠʠ ʊʘʰʢʝʥʪʩʢʦʛʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦ-

ʣʠʛʦʥʘ 10000 ʢʤ2 ʥʘ ʢʘʞʜʫʶ ʩʪʘʥʮʠʶ ʧʦʜʧʘʜʘʝʪ ʚ ʩʨʝʜʥʝʤ ʧʦ 1000 ʢʤ2. ɺʙʣʠʟʠ ʢʘʞʜʦʡ ʩʪʘʥʮʠʠ, 

ʥʘ ʨʘʩʩʪʦʷʥʠʠ 0,5-1,0 ʢʤ ʜʦʣʞʝʥ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥ ʢʦʥʪʨʦʣʴʥʳʡ ʧʫʥʢʪ, ʥʘ ʢʦʪʦʨʦʤ ʥʝʦʙʭʦʜʠʤʦ 

ʙʫʜʝʪ ʧʨʦʚʦʜʠʪʴ ʢʦʥʪʨʦʣʴʥʦʝ ʠʟʤʝʨʝʥʠʝ ʚʦ ʚʨʝʤʷ ʦʯʝʨʝʜʥʦʛʦ ʮʠʢʣʘ ʧʦʚʪʦʨʥʳʭ ʠʟʤʝʨʝʥʠʡ ʛʝʦ-

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʢʦʥʪʨʦʣʷ ʨʘʙʦʪʳ ʜʘʥʥʦʡ ʩʪʘʮʠʦʥʘʨʥʦʡ ʤʘʛʥʠʪʥʦʡ ʩʪʘʥʮʠʠ. 
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ʄʘʨʰʨʫʪʥʘʷ ʤʘʛʥʠʪʥʘʷ ʩʲʝʤʢʘ ʚ ʨʘʡʦʥʝ ʏʘʨʚʘʢʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 

 

ʈʘʡʦʥ ʢʨʫʧʥʦʛʦ ʏʘʨʚʘʢʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʛʝʦʤʘʛʥʠʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʘʰʢʝʥʪʩʢʦʛʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʣʠʛʦʥʘ ʧʨʠʚʣʝʢʘʣ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʷ ʠʟ ʩʣʝʜʫʶ-

ʱʠʭ ʩʦʦʙʨʘʞʝʥʠʡ. 

1. ʇʦ ʤʠʨʦʚʳʤ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ, ʚ ʨʘʡʦʥʘʭ ʥʝʢʦʪʦʨʳʭ ʢʨʫʧʥʳʭ ʚʦʜʦʭʨʘʥʠʣʠʱ ʧʦʩʣʝ 

ʚʚʦʜʘ ʠʭ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʧʨʦʠʩʭʦʜʠʣʠ ʩʠʣʴʥʳʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ. 

2. ɻʝʦʤʘʛʥʠʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʨʘʡʦʥʝ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʙʳʣʠ ʥʘʯʘʪʳ ʜʦ ʧʝʨʚʦʛʦ ʝʛʦ ʟʘ-

ʧʦʣʥʝʥʠʷ, ʪ. ʝ. ʩ 1973 ʛ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʧʝʨʚʦʝ ʟʘʧʦʣʥʝʥʠʝ ʙʳʣʦ ʚ 1978 ʛ. 

3. ʇʨʦʮʝʩʩ ʟʘʧʦʣʥʝʥʠʷ ʠ ʨʘʩʭʦʜ ʚʦʜʳ ʦʩʫʱʝʩʪʚʣʷʝʪ ʥʘ ʯʘʰʫ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʧʝʨʝʤʝʥʥʳʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʝ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʥʘʛʨʫʟʢʠ. 

4. ʇʨʦʮʝʩʩ ʟʘʧʦʣʥʝʥʠʷ ʠ ʨʘʩʭʦʜ ʚʦʜʳ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʷʚʣʷʝʪʩʷ ʢʘʢ ʙʳ ʤʦʜʝʣʴʥʳʤ ʵʢʩʧʝ-

ʨʠʤʝʥʪʦʤ ʥʘʣʦʞʝʥʠʷ ʠ ʨʘʟʛʨʫʟʢʠ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʛʦʨʥʳʝ ʧʦʨʦʜʳ ʚ ʥʘʪʫʨʥʳʭ ʫʩʣʦ-

ʚʠʷʭ. ʄʥʦʛʦʢʨʘʪʥʘʷ ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʧʨʦʮʝʩʩʘ ʥʘʛʨʫʟʢʘ ï ʨʘʟʛʨʫʟʢʘ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʧʨʠ ʚʳʷʚʣʝ-

ʥʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʠʟʤʝʥʝʥʠʷ ʚ ʛʝʦʤʘʛʥʠʪʥʦʤ ʧʦʣʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʧʨʠ ʠʥʪʝʨʧʨʝʪʘ-

ʮʠʠ ʚʳʷʚʣʝʥʥʳʭ ʛʝʦʤʘʛʥʠʪʥʳʭ ʧʨʝʜʚʝʩʪʥʠʢʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʨʘʡʦʥʝ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʏʘʨʚʘʢ ʚʳʷʚʣʝʥʦ ʣʦ-

ʢʘʣʴʥʦʝ ʘʥʦʤʘʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʩʚʷʟʘʥʥʦʝ ʩ ʠʟʤʝʥʝʥʠʝʤ ʦʙʲʝʤʘ ʚʦʜʳ ʚ ʚʦʜʦ-

ʭʨʘʥʠʣʠʱʝ. ʀʟʤʝʥʝʥʠʝ ʦʙʲʝʤʘ ʚʦʜʳ ʥʘ 1000 ʪʳʩ. ʤ3 ʚʳʟʳʚʘʝʪ ʠʟʤʝʥʝʥʠʝ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʘ 2-

6 ʥʊʣ. ɿʘʬʠʢʩʠʨʦʚʘʥʳ ʪʘʢʞʝ ʣʦʢʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʨʘʟʣʠʯʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, 

ʬʦʨʤʳ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʮʝʩʩʘʤʠ ʚ ʨʘʟʣʠʯʥʳʭ ʛʣʫʙʠʥʘʭ ʟʝʤʥʦʡ ʢʦʨʳ ʨʘʡʦʥʘ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ [2]. 

ɺʩʝ ʵʪʠ ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʦʧʨʝʜʝʣʷʶʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʜʦʣʞʝʥʠʷ ʛʝʦʤʘʛʥʠʪʥʳʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʚ ʜʘʥʥʦʤ ʨʘʡʦʥʝ. ʇʦɻʪʦʤʫ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʛʫʱʘʪʴ ʧʫʥʢʪʳ ʧʦʚʪʦʨʥʳʭ ʤʘʨʰʨʫʪʥʳʭ ʩʲʝʤʦʢ ʛʝʦ-

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʧʦ ʘʢʚʘʪʦʨʠʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʘ ʪʘʢʞʝ ʧʦ ʣʝʚʦʙʝʨʝʞʴʶ ʠ ʧʨʘʚʦʙʝʨʝʞʴʶ ʨ. ʏʠʨ-

ʯʠʢ ʜʦ ɻʘʟʘʣʢʝʥʪʘ. ɽʩʣʠ ʚ ʦʪʤʝʯʝʥʥʦʤ ʨʘʡʦʥʝ ʢʦʣʠʯʝʩʪʚʦ ʧʫʥʢʪʦʚ ʧʦʚʪʦʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʩʝʡʯʘʩ 

33, ʪʦ ʠʭ ʩʣʝʜʫʝʪ ʫʚʝʣʠʯʠʪʴ ʜʦ 45. ɼʨʫʛʠʤ ʥʝʤʘʣʦʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʨʘʩʧʦʣʦʞʝʥʠʝ ʏʘʨ-

ʚʘʢʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ ʟʦʥʝ ʩʝʡʩʤʦʘʢʪʠʚʥʦʛʦ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʂʘʨʞʘʥʪʘʫʩʢʦʛʦ ʨʘʟʣʦʤʘ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʊʘʰʢʝʥʪʩʢʦʛʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʣʠʛʦʥʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʨʛʘʥʠʟʦʚʘʪʴ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʤʝʪʦʜʦʤ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠʤʧʫʣʴʩʥʦʛʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ (ʕʄʀ) ʚ ʤʘʛʥʠʪʥʦ-

ʠʦʥʦʩʬʝʨʥʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ ʗʥʛʠʙʘʟʘʨ; ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ ʅʘʟʘʨʙʝʢ ʠ ʏʠʤʛʘʥ. 

ʄʝʪʦʜ ʕʄʀ ʥʘ ʩʝʛʦʜʥʷ ʦʙʱʝʧʨʠʟʥʘʥʥʳʡ ʥʘ ʤʠʨʦʚʦʤ ʫʨʦʚʥʝ [3-9], ʚ ʋʟʙʝʢʠʩʪʘʥʝ [3, 10] ʠ 

ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʢʨʘʪʢʦʩʨʦʯʥʳʭ ʧʨʝʜʚʝʩʪʥʠʢʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. 

 

ɻʝʦʤʘʛʥʠʪʥʳʡ ʠ ʕʄʀ ʤʝʪʦʜʳ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʝʜʚʝʩʪʥʠʢʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ  

ʜʣʷ ʌʝʨʛʘʥʩʢʦʛʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʣʠʛʦʥʘ 

 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʤʘʨʰʨʫʪʦʚ ʤʘʛʥʠʪʥʦʡ ʩʲʝʤʢʠ 

 

ɿʘ ʧʝʨʠʦʜ ʩ 1972 ʧʦ 1988 ʛ. ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʌʝʨʛʘʥʩʢʦʛʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʣʠʛʦʥʘ ʩ ʧʝ-

ʨʝʨʳʚʘʤʠ ʚ ʥʘʙʣʶʜʝʥʠʷʭ (0,5-5 ʣʝʪ) ʚ ʧʨʦʣʦʞʝʥʥʳʭ ʤʘʨʰʨʫʪʘʭ ʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɺʦʩʪʦʯʥʦʡ ʌʝʨ-

ʛʘʥʳ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦʚʪʦʨʥʘʷ ʧʣʦʱʘʜʥʘʷ ʤʘʛʥʠʪʥʘʷ ʩʲʝʤʢʘ. ɼʣʠʥʘ ʤʘʨʰʨʫʪʦʚ ʩʦʩʪʘʚʣʷʣʘ ʦʢʦʣʦ 

650 ʢʤ, ʘ ʧʣʦʱʘʜʴ ï 6500 ʢʤ2. ʉʘʤʳʡ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʛʝʦʤʘʛʥʠʪʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʙʳʣ ʩ 

1979 ʧʦ 1988 ʛ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʥʘ ʧʣʦʱʘʜʠ ʧʦʨʷʜʢʘ 5,5 ʪʳʩ. ʢʤ2 ʩ 40 ʧʫʥʢʪʘʤʠ ʤʘʛʥʠʪʥʦʡ ʩʲʝʤʢʠ 

ʨʝʛʫʣʷʨʥʦ 2 ʨʘʟʘ ʚ ʤʝʩʷʮ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʧʦʚʪʦʨʥʘʷ ʤʘʛʥʠʪʥʘʷ ʩʲʝʤʢʘ. ʇʦʩʣʝʜʥʠʝ ʤʘʨʰʨʫʪʥʳʝ ʠ 

ʧʣʦʱʘʜʥʳʝ ʛʝʦʤʘʛʥʠʪʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʚ 1991 ʛ. ɻʝʦʤʘʛʥʠʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʌʝʨʛʘʥʩʢʦʛʦ ʧʦʣʠʛʦʥʘ ʧʦʢʘʟʘʣʠ ʠʭ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʧʦ ʚʳʷʚʣʝ-

ʥʠʁ ʣʦʢʘʣʴʥʳʭ ʘʥʦʤʘʣʴʥʳʭ ʚʘʨʠʘʮʠʡ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʦʮʝʩʩʘʤʠ ʧʦʜʛʦʪʦʚʢʠ 

ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠ ʜʨʫʛʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ ʟʝʤʥʦʡ ʢʦʨʝ. ʊʘʢ, ʩ ʮʝʣʴʶ ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʛʝʦʤʘʛ-

ʥʠʪʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʦʢʣʘʜʳʚʘʪʴ ʛʝʦʤʘʛʥʠʪʥʳʝ ʤʘʨʰʨʫʪʳ ʚ ʦʩʥʦʚʥʦʤ ʚʜʦʣʴ ʉʝʚʝ-

ʨʦ-ʌʝʨʛʘʥʩʢʦʡ, ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʡ, ʅʘʤʘʥʛʘʥʩʢʦʡ, ɸʥʜʠʞʘʥʩʢʦʡ ʠ ʂʫʨʰʘʙʩʢʦʡ ʩʝʡʩʤʦʛʝʥʥʳʭ 

ʟʦʥ [1]. ʅʘʧʨʘʚʣʝʥʠʝ ʤʘʨʰʨʫʪʦʚ, ʢʦʣʠʯʝʩʪʚʦ ʧʫʥʢʪʦʚ ʤʘʛʥʠʪʥʳʭ ʩʲʝʤʦʢ ʠ ʜʣʠʥʘ ʤʘʨʰʨʫʪʦʚ ʧʨʠ-

ʚʝʜʝʥʳ ʚ ʪʘʙʣ. 2. 
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ʊʘʙʣʠʮʘ 2  

ʇʨʦʝʢʪ ʨʘʩʧʦʣʦʞʝʥʠʷ ʛʝʦʤʘʛʥʠʪʥʳʭ ʤʘʨʰʨʫʪʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʌʝʨʛʘʥʩʢʦʛʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʣʠʛʦʥʘ 

 

Table 2  
The project of the location of geomagnetic routes on the territory of the Fergana geodynamic polygon 

 

ʅʘʧʨʘʚʣʝʥʠʝ ʤʘʨʰʨʫʪʘ ʇʨʦʪʷʞʝʥʥʦʩʪʴ, ʢʤ ʂʦʣʠʯʝʩʪʚʦ ʧʫʥʢʪʦʚ 

ʇʣʘʥʠʨʫʝʤʳʝ ʤʘʨʰʨʫʪʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʌʝʨʛʘʥʩʢʦʛʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʣʠʛʦʥʘ 

ɸʥʛʨʝʥ ï ʂʘʤʯʠʢ ï ʇʫʥʛʘʥ ï ʇʘʧ ï ʏʫʩʪ ï ʊʫʨʘʢʫʨʛʘʥ ï ʅʘʤʘʥʛʘʥ 183 18 

ʅʘʤʘʥʛʘʥ ï ʂʘʩʘʥ 22 4 

ʅʘʤʘʥʛʘʥ ï ʄʘʜʘʥʠʷʪ ï ʍʘʢʢʫʣʘʙʘʜ ï ɸʥʜʠʞʘʥ 64 8 

ɸʥʜʠʞʘʥ ï ɸʩʘʢʘ ï ʂʫʚʘ ï ʌʝʨʛʘʥʘ 73 8 

ɸʥʜʠʞʘʥ ï ʍʫʞʘʘʙʘʜ ï ʐʠʨʤʘʥ ʙʫʣʘʢ 30 5 

ʌʝʨʛʘʥʘ ï ɺʫʘʜʠʣ 35 4 

ʌʝʨʛʘʥʘ ï ʂʫʚʘʩʘʡ 33 4 

ʌʝʨʛʘʥʘ ï ʏʠʤʠʦʥ ï ɸʣʪʠʘʨʠʢ ï ɹʘʛʜʘʜ ï ʂʦʢʘʥʜ 79 10 

ʂʦʢʘʥʜ ï ʗʟʲʷʚʘʥ ï ɹʫʟ ï ʐʘʭʨʠʭʘʥ ï ɸʥʜʠʞʘʥ 115 12 

ʂʦʢʘʥʜ ï ʗʡʧʘʥ ï ʐʦʨʩʫ 32 5 

ʂʦʢʘʥʜ ï ʇʫʥʛʘʥ 27 5 

ʌʝʨʛʘʥʘ ï ʄʘʨʛʠʣʘʥ ï ʗʟ̡̫ ʚʘʥ ï ɾʫʤʘʰʫʡ ï ʊʫʨʘʢʫʨʛʘʥ 84 8 

ɺʩʝʛʦ 777 91 

 

 ʄʘʨʰʨʫʪʳ ʧʦʢʨʳʚʘʶʪ ʚʩʶ ʪʝʨʨʠʪʦʨʠʶ ʫʟʙʝʢʩʢʦʡ ʯʘʩʪʠ ʌʝʨʛʘʥʩʢʦʡ ʚʧʘʜʠʥʳ. ʅʘʠʙʦʣʝʝ ʧʣʦʪ-

ʥʦ ʨʘʩʧʦʣʦʞʝʥʳ ʤʘʨʰʨʫʪʳ ʠ ʧʫʥʢʪʳ ʤʘʛʥʠʪʥʦʡ ʩʲʝʤʢʠ ʚ ʩʝʚʝʨʥʦʡ, ʚʦʩʪʦʯʥʦʡ ʠ ʶʞʥʦʡ ʯʘʩʪʷʭ 

ʚʧʘʜʠʥʳ.  

 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʤʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ 

 

ʂ ʩʫʱʝʩʪʚʫʶʱʠʤ ʥʘ 2023 ʛ. ʧʷʪʠ (ʂʘʤʧʠʨʨʘʚʘʪ, ʍʘʨʘʙʝʢ, ʏʘʨʪʘʢ, ʏʠʤʠʦʥ, ʐʘʭʠʤʘʨʜʘʥ) 

ʩʪʘʥʮʠʷʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʫʩʪʘʥʦʚʠʪʴ ʝʱʸ ʧʷʪʴ ʩʪʘʥʮʠʡ ʚ ʨʘʡʦʥʘʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʇʘʧ, ʏʘʜʘʢ, 

ʂʦʢʘʥʜ, ʗʡʧʘʥ ʠ ʐʦʨʩʫ. ʊʦʛʜʘ ʢʦʣʠʯʝʩʪʚʦ ʧʫʥʢʪʦʚ ʙʫʜʝʪ ʜʝʩʷʪʴ. ʆʥʠ ʙʫʜʫʪ ʦʭʚʘʪʳʚʘʪʴ ʪʝʨʨʠʪʦ-

ʨʠʠ ʦʩʥʦʚʥʳʭ ʩʝʡʩʤʦʛʝʥʥʳʭ ʟʦʥ ʌʝʨʛʘʥʩʢʦʡ ʚʧʘʜʠʥʳ. ɼʘʥʥʳʝ ʵʪʠʭ ʩʪʘʥʮʠʡ ʧʦʩʣʫʞʘʪ ʦʩʥʦʚʦʡ 

ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʜʦʣʛʦʩʨʦʯʥʳʭ, ʩʨʝʜʥʝʩʨʦʯʥʳʭ ʠ ʢʨʘʪʢʦʩʨʦʯʥʳʭ ʧʨʝʜʚʝʩʪʥʠʢʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʚʧʘʜʠʥʳ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʵʪʠʭ ʩʪʘʥʮʠʡ ʙʫʜʫʪ ʫʩʪʘʥʦʚʣʝʥʳ ʛʨʘʥʠʮʘ ʪʝʨʨʠʪʦʨʠʠ 

ʠ ʯʘʩʪʦʪʘ ʧʦʚʪʦʨʥʦʡ ʤʘʛʥʠʪʥʦʡ ʩʲʝʤʢʠ ʜʣʷ ʜʝʪʘʣʠʟʘʮʠʠ ʧʨʦʷʚʣʷʝʤʳʭ ʧʨʝʜʚʝʩʪʥʠʢʦʚ ʟʝʤʣʝʪʨʷʩʝ-

ʥʠʡ ʜʦʣʛʦʩʨʦʯʥʦʛʦ, ʩʨʝʜʥʝʩʨʦʯʥʦʛʦ ʠ ʢʨʘʪʢʦʩʨʦʯʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ɼʣʷ ʥʘʜʝʞʥʦʩʪʠ ʠ ʪʦʯʥʦʩʪʠ ʢʦʥ-

ʪʨʦʣʷ ʜʘʥʥʳʭ ʤʘʨʰʨʫʪʥʳʭ ʤʘʛʥʠʪʥʳʭ ʩʲʝʤʦʢ ʤʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʳʙʨʘʪʴ 

ʚ ʢʘʯʝʩʪʚʝ ʦʧʦʨʥʦʡ ʥʝ ʤʝʥʝʝ ʜʚʫʭ ʤʘʛʥʠʪʥʳʭ ʩʪʘʥʮʠʡ. 

ʇʦ ʜʘʥʥʳʤ ʣʘʙʦʨʘʪʦʨʠʠ ʈʝʛʠʦʥʘʣʴʥʦʡ ʩʝʡʩʤʠʯʥʦʩʪʠ ʠ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʥʘ 

1.I.2022 ʛ. ʧʣʦʱʘʜʠ ʩ ʦʯʝʥʴ ʚʳʩʦʢʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʙʣʠ-

ʞʘʡʰʠʝ ʛʦʜʳ ï ʩʝʡʩʤʦʘʢʪʠʚʥʳʝ ʟʦʥʳ ʢ ʩʝʚʝʨʫ, ʚʦʩʪʦʢʫ ʠ ʶʛʫ ʦʪ ɸʥʜʠʞʘʥʘ (ʂʘʨʪʘ ʦʙʣʘʩʪʝʡ ʩ ʨʘʟ-

ʣʠʯʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ ʚ ʙʣʠʞʘʡ-

ʰʠʝ ʛʦʜʳ). ʇʦʵʪʦʤʫ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʠʙʦʣʴʰʘʷ ʧʣʦʪʥʦʩʪʴ ʧʫʥʢʪʦʚ ʧʦʚʪʦʨʥʦʡ 

ʤʘʛʥʠʪʥʦʡ ʩʲʝʤʢʠ ʠ ʩʪʘʮʠʦʥʘʨʥʳʭ ʩʪʘʥʮʠʡ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʨʘʟʤʝʱʘʪʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɺʦʩʪʦʯʥʦʡ 

ʌʝʨʛʘʥʳ. ʉʪʘʥʮʠʠ ʂʘʤʧʠʨʨʘʚʘʪ, ʍʘʨʘʙʝʢ, ʏʠʤʠʦʥ, ʐʘʭʠʤʘʨʜʘʥ ʚʧʦʣʥʝ ʜʦʩʪʘʪʦʯʥʳ ʜʣʷ ʨʝʛʠʩʪʨʘ-

ʮʠʠ ʣʦʢʘʣʴʥʳʭ ʘʥʦʤʘʣʴʥʳʭ ʚʘʨʠʘʮʠʡ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʧʨʦʮʝʩʩʘʤʠ ʧʦʜʛʦʪʦʚʢʠ 

ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ʅʘʯʘʣʦ ʧʨʦʷʚʣʝʥʠʷ ʣʦʢʘʣʴʥʳʭ ʘʥʦʤʘʣʴʥʳʭ ʚʘʨʠʘʮʠʡ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 

ʥʘ ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʠʟ ʵʪʠʭ ʩʪʘʥʮʠʡ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʪʝʨʨʠʪʦʨʠʶ ʠ ʯʘʩʪʦʪʫ ʧʦʚʪʦʨʥʳʭ ʤʘʛ-

ʥʠʪʥʳʭ ʩʲʝʤʦʢ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʤʘʨʰʨʫʪʘʤ. 

 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʩʪʘʥʮʠʡ ʨʝʛʠʩʪʨʘʮʠʠ ʕʄʀ 

 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʌʝʨʛʘʥʩʢʦʛʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʣʠʛʦʥʘ ʥʘʠʙʦʣʝʝ ʩʝʡʩʤʠʯʝʩʢʠ ʘʢʪʠʚʥʳ 

ʉʝʚʝʨʦ-ʌʝʨʛʘʥʩʢʘʷ ʠ ʖʞʥʦ-ʌʝʨʛʘʥʩʢʘʷ ʩʝʡʩʤʦʛʝʥʥʳʝ ʟʦʥʳ [1]. ɺʦʩʪʦʯʥʘʷ ʯʘʩʪ ɹʦʪʤʝʯʝʥʥʳʭ ʟʦʥ 
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ʥʘ ʩʝʛʦʜʥʷ ʦʪʥʝʩʝʥʘ ʢ ʪʝʨʨʠʪʦʨʠʷʤ ʩ ʦʯʝʥʴ ʚʳʩʦʢʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʠʣʴʥʳʭ ʟʝʤʣʝ-

ʪʨʷʩʝʥʠʡ. ʉʪʘʥʮʠʠ ʨʝʛʠʩʪʨʘʮʠʠ ʕʄʀ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʟʤʝʩʪʠʪʴ ʥʘ: 

¶ ʪʝʨʨʠʪʦʨʠʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ ʐʘʭʠʤʘʨʜʘʥ; 

¶ ʦʢʨʘʠʥʝ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ ʍʘʨʘʙʝʢ (ɸʥʜʠʞʘʥʩʢʘʷ ʦʙʣ.); 

¶ ʦʢʨʘʠʥʝ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ ʄʘʜʘʥʠʷʪ; 

¶ ʟʘʧʘʜʥʦʡ ʦʢʨʘʠʥʝ ʛ. ʂʦʢʘʥʜ. 

ʉʪʘʥʮʠʷ ʚ ʧʨʝʜʝʣʘʭ ʛ. ʂʦʢʘʥʜ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʕʄʀ ʧʨʝʜʚʝʩʪʥʠʢʦʚʦʛʦ 

ʭʘʨʘʢʪʝʨʘ ʥʘ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʌʝʨʛʘʥʩʢʦʛʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʣʠʛʦʥʘ. 

 

ʈʘʟʨʘʙʦʪʢʘ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʠ ʕʄʀ ʤʝʪʦʜʦʚ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʝʜʚʝʩʪʥʠʢʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ  

ʜʣʷ ʂʳʟʳʣʢʫʤʩʢʦʛʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʣʠʛʦʥʘ 

 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʤʘʨʰʨʫʪʦʚ ʤʘʛʥʠʪʥʦʡ ʩʲʝʤʢʠ 

 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʂʳʟʳʣʢʫʤʩʢʦʛʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʣʠʛʦʥʘ ʧʦʚʪʦʨʥʳʝ ʤʘʨʰʨʫʪʥʳʝ ʤʘʛ-

ʥʠʪʥʳʝ ʩʲʝʤʢʠ ʦʨʛʘʥʠʟʦʚʘʥʳ ʚ 1974 ʛ. ʇʨʠʯʠʥʦʡ ʷʚʣʷʣʘʩʴ ʘʢʪʠʚʠʟʘʮʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʢʪʦʥʠʯʝ-

ʩʢʠʭ ʜʚʠʞʝʥʠʡ ʥʘ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʯʪʦ ʦʪʨʘʞʘʣʦʩʴ ʚ ʧʨʦʷʚʣʝʥʠʠ ʠʥʪʝʥʩʠʚʥʳʭ ʪʨʝʱʠʥʦʦʙʨʘʟʦʚʘ-

ʥʠʡ ʚ ʨʘʡʦʥʝ ʊʘʤʜʳʙʫʣʘʢʘ ʠ ʜʨʫʛʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ [3, 11]. ʏʘʩʪʦʪʘ ʧʦʚʪʦʨʥʦʡ ʩʲʝʤʢʠ ʩʦ-

ʩʪʘʚʣʷʣʘ ʦʜʠʥ ʨʘʟ ʚ ʛʦʜ. 

ɺ ʧʝʨʠʦʜ ɻʘʟʣʠʡʩʢʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 1976 ʠ 1984 ʛʛ. ʚ ʵʧʠʮʝʥʪʨʘʣʴʥʦʡ ʟʦʥʝ ʙʳʣʠ ʟʘʣʦʞʝʥʳ 

ʛʝʦʤʘʛʥʠʪʥʳʝ ʤʘʨʰʨʫʪʳ ʠ ʧʨʦʚʦʜʠʣʩʷ ʯʘʩʪʳʡ ʠ ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʧʦʚʪʦʨʥʳʭ ʩʲʝʤʦʢ, ʚʢʣʶʯʘʷ ʠ 

ʤʘʨʰʨʫʪʳ 1974 ʛ. ɼʣʠʥʘ ʤʘʨʰʨʫʪʦʚ ʩʦʩʪʘʚʣʷʣʘ 565 ʢʤ, ʢʦʣʠʯʝʩʪʚʦ ʧʫʥʢʪʦʚ ʠʟʤʝʨʝʥʠʡ ï 110. 

ʄʘʨʰʨʫʪ ʚ ʵʧʠʮʝʥʪʨʘʣʴʥʦʡ ʟʦʥʝ ʧʨʦʣʦʞʝʥ ʤʝʞʜʫ ʥʘʩʝʣʝʥʥʳʤʠ ʧʫʥʢʪʘʤʠ ɻʘʟʣʠ ï ʆʟʝʨʦ I ï ʎʚʝ-

ʪʫʱʠʡ ï ɼʞʘʥʛʝʣʴʜʠ. ʇʦʩʣʝʜʥʠʝ ʠʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩ 26 ʤʘʨʪʘ ʧʦ 23 ʠʶʥʷ 1984 ʛ.  

ɼʣʷ ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʛʝʦʤʘʛʥʠʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʧʨʦʙʣʝʤʝ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʟʝʤʣʝʪʨʷ-

ʩʝʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʳʟʳʣʢʫʤʩʢʦʛʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʣʠʛʦʥʘ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʦʢʣʘʜʳʚʘʪʴ 

ʤʘʨʰʨʫʪʳ ʛʝʦʤʘʛʥʠʪʥʳʭ ʩʲʝʤʦʢ, ʩʚʝʜʝʥʠʷ ʦ ʢʦʪʦʨʳʭ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 3. ʄʘʨʰʨʫʪʳ ʦʭʚʘʪʳʚʘʶʪ 

ʪʝʨʨʠʪʦʨʠʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʇʨʝʜʢʳʟʳʣʢʫʤʩʢʦʡ, ʖʞʥʦ-ʊʷʥʴ-ʐʘʥʴʩʢʦʡ ʠ ʜʨ. ʩʝʡʩʤʦʛʝʥʥʳʭ ʟʦʥ [1]. 

 
ʊʘʙʣʠʮʘ 3  

ʇʨʦʝʢʪ ʨʘʩʧʦʣʦʞʝʥʠʷ ʛʝʦʤʘʛʥʠʪʥʳʭ ʤʘʨʰʨʫʪʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʳʟʳʣʢʫʤʩʢʦʛʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʧʦʣʠʛʦʥʘ 

 

Table 3  

The project of the location of geomagnetic routes on the territory of the Kizilkum geodynamic polygon 
 

ʅʘʧʨʘʚʣʝʥʠʝ ʤʘʨʰʨʫʪʘ ʇʨʦʪʷʞʝʥʥʦʩʪʴ, ʢʤ ʂʦʣʠʯʝʩʪʚʦ ʧʫʥʢʪʦʚ 

ʉʘʤʘʨʢʘʥʜ ï ʅʘʚʦʠ ï ɹʫʭʘʨʘ 271 25 

ɹʫʭʦʨʘ ï ɻʘʟʣʠ 106 10 

ɻʘʟʣʠ ï ʎʚʝʪʫʱʠʡ ï ɼʞʘʥʛʝʣʴʜʳ 120 12 

ʅʘʚʦʠ ï ɿʘʨʘʬʰʘʥ 210 20 

ɿʘʨʘʬʰʘʥ ï ʋʯʢʫʜʫʢ 90 8 

ɿʘʨʘʬʰʘʥ ï ʊʘʤʜʳʙʫʣʘʢ 50 5 

ɺʩʝʛʦ 847 80 

 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʤʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ 

 

ʅʘ ʩʝʛʦʜʥʷ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʤʘʛʥʠʪʥʳʝ ʩʪʘʥʮʠʠ ɹʫʭʘʨʘ, ɻʘʟʣʠ ʠ ʊʘʤʜʳʙʫʣʘʢ. ʉʪʘʥʮʠʷ 

ɻʘʟʣʠ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʵʧʠʮʝʥʪʨʘʣʴʥʦʡ ʟʦʥʝ ɻʘʟʣʠʡʩʢʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 1976 ʠ 1984 ʛʛ. ʉʪʘʥʮʠʷ 

ʊʘʤʜʳʙʫʣʘʢ ʟʘʜʝʡʩʪʚʦʚʘʥʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʜʥʦʠʤʝʥʥʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʚ 

ʵʪʦʤ ʨʝʛʠʦʥʝ ʩ ʢʦʥʮʘ 1960-ʭ ʛʦʜʦʚ ʥʘʙʣʶʜʘʣʘʩʴ ʘʢʪʠʚʠʟʘʮʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝ-

ʥʠʡ, ʩ ʧʨʦʷʚʣʝʥʠʝʤ ʠʥʪʝʥʩʠʚʥʳʭ ʪʨʝʱʠʥʦʦʙʨʘʟʦʚʘʥʠʡ.  

ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʨʛʘʥʠʟʦʚʘʪʴ ʩʪʘʮʠʦʥʘʨʥʫʶ ʤʘʛʥʠʪʥʫʶ ʩʪʘʥʮʠʶ ʥʘ ʪʝʨʨʠ-

ʪʦʨʠʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ ɼʞʘʥʛʝʣʴʜʳ. ʕʪʦʪ ʨʘʡʦʥ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ 

ʩʪʘʮʠʦʥʘʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ. 
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ʈʘʩʧʦʣʦʞʝʥʠʝ ʩʪʘʥʮʠʡ ʨʝʛʠʩʪʨʘʮʠʠ ʕʄʀ 

 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʂʳʟʳʣʢʫʤʩʢʦʛʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʣʠʛʦʥʘ ʧʨʝʜʣʘʛʘʝʪʩʷ ʫʩʪʘʥʘʚʣʠʚʘʪʴ 

ʩʪʘʥʮʠʶ ʨʝʛʠʩʪʨʘʮʠʠ ʕʄʀ ʥʘ ʜʝʡʩʪʚʫʶʱʠʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʪʘʥʮʠʷʭ ʅʫʨʘʪʘ, ʊʘʤʜʳʙʫʣʘʢ ʠ ɼʞʘʥ-

ʛʝʣʴʜʳ. ɺ ʙʫʜʫʱʝʤ ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʩʪʘʥʮʠʶ ʚ ʨʘʡʦʥʝ ɻʘʟʣʠ. ɺʦ ʚʨʝʤʷ ɻʘʟʣʠʡʩʢʠʭ ʟʝʤʣʝʪʨʷʩʝ-

ʥʠʡ 1976 ʛ. ʙʳʣʠ ʯʝʪʢʦ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʧʨʝʜʚʝʩʪʥʠʢʠ ʩʠʣʴʥʳʭ ʘʬʪʝʨʰʦʢʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 17 ʤʘʷ. 

 

ʈʘʟʤʝʱʝʥʠʝ ʧʫʥʢʪʦʚ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʠ ʕʄʀ ʤʝʪʦʜʦʚ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʝʜʚʝʩʪʥʠʢʦʚ  

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʜʣʷ ʪʝʨʨʠʪʦʨʠʡ ʎʝʥʪʨʘʣʴʥʦʛʦ ʠ ʖʞʥʦʛʦ ʋʟʙʝʢʠʩʪʘʥʘ 

 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʤʘʨʰʨʫʪʦʚ ʤʘʛʥʠʪʥʦʡ ʩʲʝʤʢʠ 

 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʎʝʥʪʨʘʣʴʥʦʛʦ ʠ ʖʞʥʦʛʦ ʋʟʙʝʢʠʩʪʘʥʘ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʤʘʨʰʨʫʪʥʳʝ 

ʤʘʛʥʠʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝ ʧʨʦʚʦʜʷʪʩʷ. ɺ ʢʦʥʮʝ 1980 ʠ ʥʘʯʘʣʝ 1990-ʭ ʛʦʜʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʘʟʦ-

ʢʦʥʜʝʥʩʘʪʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʐʫʨʪʘʥ ʧʨʦʭʦʜʠʣʠ ʧʣʦʱʘʜʥʳʝ ʛʝʦʤʘʛʥʠʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʮʝ-

ʣʴʶ ʚʳʷʚʣʝʥʠ ̫ʣʦʢʘʣʴʥʳʭ ʘʥʦʤʘʣʴʥʳʭ ʚʘʨʠʘʮʠʡ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʩʚʷʟʘʥʥʳʭ ʩ ʵʢʩʧʣʫʘʪʘʮʠʝʡ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʪʘʢʞʝ ʙʳʣʠ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʚʨʝʤʝʥʥʳʝ ʤʘʛʥʠʪʥʳʝ ʩʪʘʥʮʠʠ ʥʘ ʪʝʨ-

ʨʠʪʦʨʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

ʂʘʤʘʰʠʥʩʢʠʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 1999-2000 ʛʛ. ʠ ɹʘʡʩʫʥʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ 2022 ʛ., ʘ ʪʘʢʞʝ 

ʦʙʲʷʚʣʝʥʥʘʷ ʟʦʥʘ ʩ ʦʯʝʥʴ ʚʳʩʦʢʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʨʝʜ-

ʦʧʨʝʜʝʣʷʶʪ ʦʨʛʘʥʠʟʘʮʠʶ ʚ ʵʪʦʤ ʨʝʛʠʦʥʝ ʢʦʤʧʣʝʢʩʘ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʧʨʦ-

ʙʣʝʤʝ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ʇʨʝʜʣʘʛʘʝʤʳʡ ʧʨʦʝʢʪ ʨʘʩʧʦʣʦʞʝʥʠʷ ʛʝʦʤʘʛʥʠʪʥʳʭ ʤʘʨʰ-

ʨʫʪʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʎʝʥʪʨʘʣʴʥʦʛʦ ʠ ʖʞʥʦʛʦ ʋʟʙʝʢʠʩʪʘʥʘ ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣ. 4.  

 
ʊʘʙʣʠʮʘ 4  

ʇʨʦʝʢʪ ʨʘʩʧʦʣʦʞʝʥʠʷ ʛʝʦʤʘʛʥʠʪʥʳʭ ʤʘʨʰʨʫʪʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʎʝʥʪʨʘʣʴʥʦʛʦ ʠ ʖʞʥʦʛʦ ʋʟʙʝʢʠ-

ʩʪʘʥʘ 

 

Table 4  

The project of the location of geomagnetic routes in the territories of Central and Southern Uzbekistan 
 

ʅʘʧʨʘʚʣʝʥʠʝ ʤʘʨʰʨʫʪʘ ʇʨʦʪʷʞʝʥʥʦʩʪʴ, ʢʤ ʂʦʣʠʯʝʩʪʚʦ ʧʫʥʢʪʦʚ 

ɼʞʠʟʘʢ ï ʉʘʤʘʨʢʘʥʜ 100 8 

ʉʘʤʘʨʢʘʥʜ ï ʂʘʨʰʠ ï ʐʘʭʨʠʩʘʙʟ 220 20 

ʂʘʨʰʠ ï ʄʫʙʘʨʘʢ ï ʂʘʨʘʫʣʙʘʟʘʨ ï ɹʫʭʘʨʘ 166 15 

ɿʘʘʤʠʥ ï ɹʘʭʤʘʣ ï ʄʘʨʜʞʘʥʙʫʣʘʢ 110 11 

ʄʘʨʜʞʘʥʙʫʣʘʢ ï ɹʫʣʫʥʛʫʨ ï ʉʘʤʘʨʢʘʥʜ 60 6 

ʉʘʤʘʨʢʘʥʜ ï ʐʘʭʨʠʩʘʙʟ ï ʂʘʤʘʰʠ ï ɻʫʟʘʨ 

ï ɼʝʭʢʘʥʘʙʘʜ ï ɹʘʡʩʫʥ ï ʐʫʨʯʠ ï ɿʘʨʘʙʘʛ 
350 32 

ɺʩʝʛʦ 1006 92 

 

ʄʘʨʰʨʫʪʳ ʦʭʚʘʪʳʚʘʶʪ ʪʝʨʨʠʪʦʨʠʠ ʩʝʡʩʤʦʛʝʥʥʳʭ ʟʦʥ ɼʞʠʟʘʢʩʢʦʡ, ʉʘʤʘʨʢʘʥʜʩʢʦʡ, ʂʘʰ-

ʢʘʜʘʨʴʠʥʩʢʦʡ ʠ ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʝʡ, ʧʨʦʣʦʞʝʥʳ ʚʜʦʣʴ ʰʦʩʩʝʡʥʳʭ ʠ ʛʣʘʚʥʳʭ ʜʦʨʦʛ ʵʪʠʭ 

ʪʝʨʨʠʪʦʨʠʡ. ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʙʦʣʝʝ 1000 ʢʤ, ʢʦʣʠʯʝʩʪʚʦ ʧʫʥʢʪʦʚ ʙʦʣʝʝ 90.  

 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʤʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ 

 

ʅʘ 2023 ʛ. ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʎʝʥʪʨʘʣʴʥʦʛʦ ʠ ʖʞʥʦʛʦ ʋʟʙʝʢʠʩʪʘʥʘ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʪʨʠ ʩʪʘ-

ʮʠʦʥʘʨʥʳʝ ʤʘʛʥʠʪʥʳʝ ʩʪʘʥʮʠʠ ï ɹʘʭʤʘʣ, ɾʫʤʘʙʘʟʘʨ ʠ ɿʘʨʘʙʘʛ. ʆʥʠ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʩʫʙʤʝʨʠ-

ʜʠʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠ ʤʦʛʫʪ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʘʥʦʤʘʣʴʥʳʝ ʚʘʨʠʘʮʠʠ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚ ʧʨʝ-

ʜʝʣʘʭ ʩʝʡʩʤʦʛʝʥʥʳʭ ʟʦʥ, ʨʘʟʚʠʪʳʭ ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʋʯʠʪʳʚʘʷ ʚʳʜʝʣʝʥʥʫʶ ʟʦʥʫ ʩ ʦʯʝʥʴ ʚʳ-

ʩʦʢʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʫʩʪʘʥʦʚʠʪʴ ʩʪʘʮʠʦʥʘʨ-

ʥʫʶ ʤʘʛʥʠʪʥʫʶ ʩʪʘʥʮʠʶ ʚ ʨʘʡʦʥʝ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ ʋʨʛʫʪ, ʘ ʜʨʫʛʫʶ ï ʚ ʨʘʡʦʥʝ ʥʘʩʝʣʝʥʥʦʛʦ 

ʧʫʥʢʪʘ ɹʘʡʩʫʥ, ʛʜʝ ʧʨʦʠʟʦʰʣʦ ʟʝʤʣʝʪʨʷʩʝʥʠʝ 12 ʤʘʷ 2022 ʛ. ɺʩʝ ʧʷʪʴ ʩʪʘʮʠʦʥʘʨʥʳʭ ʤʘʛʥʠʪʥʳʭ 

ʩʪʘʥʮʠʡ ʙʫʜʫʪ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʤʘʨʰʨʫʪʘʤʠ ʧʦʚʪʦʨʥʦʡ ʤʘʛʥʠʪʥʦʡ ʩʲʝʤʢʠ. 
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ʈʘʩʧʦʣʦʞʝʥʠʝ ʩʪʘʥʮʠʡ ʨʝʛʠʩʪʨʘʮʠʠ ʕʄʀ 

ʋʯʠʪʳʚʘʷ ʨʘʩʧʦʣʦʞʝʥʠʝ ʩʝʡʩʤʠʯʝʩʢʠʭ, ʤʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ ʠ ʩʦʚʤʝʱʝʥʠʷ ʩ ʥʠ-

ʤʠ ʥʘʙʣʶʜʝʥʠʡ ʠʤʧʫʣʴʩʥʦʛʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ (ʕʄʀ) ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷ ʧʫʥʢʪʦʚ 

ʨʝʛʠʩʪʨʘʮʠʠ ʕʄʀ ʚ ʎʝʥʪʨʘʣʴʥʦʤ ʠ ʖʞʥʦʤ ʋʟʙʝʢʠʩʪʘʥʝ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ 

ɹʘʭʤʘʣ, ɿʘʘʤʠʥ ʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ ɿʘʨʘʙʘʛ, ʐʫʨʯʠ, ɾʫʤʘʙʘʟʘʨ ʠ ɸʛʘʣʳʢ. 

 

 

ʆʙʦʩʥʦʚʘʥʠʝ ʯʘʩʪʦʪʳ ʠʟʤʝʨʝʥʠʡ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ  

ʥʘ ʩʪʘʮʠʦʥʘʨʥʳʭ ʤʘʛʥʠʪʥʳʭ ʩʪʘʥʮʠʷʭ 

 

ʀʟʤʝʨʝʥʠʝ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʘ ʩʪʘʮʠʦʥʘʨʥʳʭ ʤʘʛʥʠʪʥʳʭ ʩʪʘʥʮʠʷʭ ʪʨʘʜʠʮʠʦʥʥʦ ʫʩʪʘ-

ʥʦʚʣʝʥʦ ʯʝʨʝʟ 10 ʤʠʥʫʪ. ʕʪʦʪ ʨʝʞʠʤ ʚʧʦʣʥʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʪʨʝʙʦʚʘʥʠ̫ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʩʨʝʜʥʝ-

ʩʨʦʯʥʳʭ ʠ ʜʦʣʛʦʩʨʦʯʥʳʭ ʧʨʝʜʚʝʩʪʥʠʢʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ʇʨʠ ʚʳʷʚʣʝʥʠʠ ʢʨʘʪʢʦʩʨʦʯʥʦʛʦ ʧʨʝʜ-

ʚʝʩʪʥʠʢʘ ʚ ʪʦʤ ʠʣʠ ʠʥʦʤ ʨʝʞʠʤʝ ʠʟʤʝʨʝʥʠʷ ʥʘ ʩʪʘʥʮʠʷʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʧʨʝʜʝʣʘʭ ʨʝʛʠʦʥʘ, ʠʟ-

ʤʝʨʝʥʠʷ  

 

 

ʏʘʩʪʦʪʘ ʠʟʤʝʨʝʥʠʡ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʘ ʧʫʥʢʪʘʭ ʤʘʨʰʨʫʪʦʚ ʧʦʚʪʦʨʥʳʭ ʩʲʝʤʦʢ 

 

ʏʘʩʪʦʪʘ ʠʟʤʝʨʝʥʠʡ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʘ ʧʫʥʢʪʘʭ ʤʘʨʰʨʫʪʦʚ ʧʦʚʪʦʨʥʳʭ ʩʲʝʤʦʢ ʥʘ ʪʝʨʨʠʪʦ-

ʨʠʷʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʦʣʠʛʦʥʦʚ ʋʟʙʝʢʠʩʪʘʥʘ ʙʳʣʘ ʨʘʟʥʦʡ ʠ ʩʦʩʪʘʚʣʷʣʘ ʦʪ 1-2 ʤʝʩʷʮʝʚ ʜʦ ʦʜʥʦʛʦ 

ʛʦʜʘ. ʕʪʦʪ ʨʝʞʠʤ ʜʝʡʩʪʚʦʚʘʣ ʚ ʩʝʡʩʤʠʯʝʩʢʠ ʩʧʦʢʦʡʥʦʝ ʚʨʝʤʷ. ʇʨʠ ʧʨʦʷʚʣʝʥʠʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢ-

ʪʠʚʥʦʩʪʠ ʯʘʩʪʦʪʘ ʠʟʤʝʨʝʥʠʡ ʫʩʪʘʥʘʚʣʠʚʘʣʘʩɹ 1-2 ʜʥʷ. ʅʘʢʦʧʣʝʥʥʳʡ ʦʧʳʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʯʘʩʪʦʪʘ 

ʠʟʤʝʨʝʥʠʡ ʥʘ ʤʘʨʰʨʫʪʘʭ ʜʦʣʞʥʘ ʙʳʪʴ 1 ʤʝʩʷʮ. ʕʪʦʪ ʨʝʞʠʤ ʧʨʠʥʠʤʘʝʪʩʷ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʣʦʢʘʣʴ-

ʥʳʭ ʘʥʦʤʘʣʴʥʳʭ ʚʘʨʠʘʮʠʡ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʇʨʠ ʧʨʦʷʚʣʝʥʠʠ ʘʥʦʤʘ-

ʣʠʡ ʩʨʝʜʥʝʩʨʦʯʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʠʟʤʝʨʝʥʠʷ ʥʘ ʤʘʨʰʨʫʪʘʭ, ʛʜʝ ʧʨʦʷʚʣʷʝʪʩʷ ʘʥʦʤʘʣʠʷ, ʠʟʤʝʨʝʥʠʷ 

ʜʦʣʞʥ rʫʯʘʱʘʪʴʩʷ. ʈʝʞʠʤ ʠʟʤʝʨʝʥʠʷ ʠ ʨʘʟʤʝʨ ʧʣʦʱʘʜʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʦʣʞʝʥ ʙʳʪʴ ʛʠʙʢʠʤ ʠ ʟʘ-

ʚʠʩʝʪʴ ʦʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʦʷʚʣʝʥʠʷ ʘʥʦʤʘʣʠʠ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʟʘ ʤʘʢʩʠʤʘʣʴʥʦ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ 

ï ʯʝʨʝʟ 1-2 ʜʥʷ ï ʧʨʦʚʦʜʠʪʩʷ ʮʠʢʣ ʧʦʚʪʦʨʥʳʭ ʠʟʤʝʨʝʥʠʡ. ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ çʬʦʢʫʩʘè ʘʥʦʤʘʣʠʠ ʚ 

ʵʪʦʤ ʨʘʡʦʥʝ, ʝʩʣʠ ʥʝʪ ʚʙʣʠʟʠ ʜʝʡʩʪʚʫʶʱʝʡ ʩʪʘʮʠʦʥʘʨʥʦʡ ʤʘʛʥʠʪʥʦʡ ʩʪʘʥʮʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ 

ʟʘʧʫʩʢʘʪʴ ʥʦʚʫʶ ʤʘʛʥʠʪʥʫʶ ʩʪʘʥʮʠʶ. ʀʟʤʝʨʝʥʠʷ ʥʘ ʩʪʘʥʮʠʠ ʧʨʦʠʟʚʦʜʷʪʩʷ ʩ ʯʘʩʪʦʪʦʡ 1 ʤʠʥ. 

 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ çMagnetic data transmission GEM ï 19Tè 

 

ʈʘʟʨʘʙʦʪʘʥʘ ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʠʟʤʝʨʝʥʠʡ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʧʨʦʪʦʥʥʳʤ 

ʤʘʛʥʠʪʦʤʝʪʨʦʤ ʚ ʎʝʥʪʨ ʩʝʡʩʤʦʧʨʦʛʥʦʩʪʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʦʥʣʘʡʥ-ʨʝʞʠʤʝ [12]. ʀʟʤʝʨʝʥʠʷ 

ʧʦʣʷ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʧʘʤʷʪʠ ʢʦʤʧʴʶʪʝʨʘ. ʉʶʜʘ ʚʭʦʜʷʪ: ʟʥʘʯʝʥʠʝ ʧʦʣ-

ʥʦʛʦ ʚʝʢʪʦʨʘ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ (ʊ), ʚʨʝʤʷ ʠʟʤʝʨʝʥʠʷ ʠ ʦʮʝʥʢʘ ʪʦʯʥʦʩʪʠ ʠʟʤʝʨʝ-

ʥʠʷ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʵʪʠ ʜʘʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʣʛʦʨʠʪʤʘ ʘʩʠʤʤʝʪʨʠʯʝʩʢʦʛʦ ʰʠʬʨʦʚʘʥʠʷ RSA 

ʧʨʠ ʧʦʤʦʱʠ ʦʪʢʨʳʪʦʛʦ ʢʣʶʯʘ ʰʠʬʨʫʪʁʩʷ ʠ ʥʘʧʨʘʚʣʷʪʁʩʷ ʚ ʩʝʨʚʝʨ. ʇʦʩʢʦʣʴʢʫ ʵʪʦʪ ʧʨʦʮʝʩʩ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʣʶʙʦʡ ʠʥʪʝʨʚʘʣ ʠʟʤʝʨʝʥʠʡ ʤʘʛʥʠʪ-

ʥʦʛʦ ʧʦʣʷ. ʀʥʬʦʨʤʘʮʠ,̫ ʧʦʩʪʫʧʠʚʰʘ ̫ʚ ʩʝʨʚʝʨ, ʜʝʰʠʬʨʫʝʪʩʷ ʩʝʢʨʝʪʥʳʤ ʢʣʶʯʦʤ. ʂ ʟʥʘʯʝʥʠʶ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʧʨʠʣʘʛʘʶʪʩʷ ʜʘʪʘ ʠʟʤʝʨʝʥʠʷ ʠ ʢʦʜ ʩʪʘʥʮʠʠ. ʇʨʠʥʷʪʳʝ ʜʘʥʥʳʝ ʩʦʭʨʘʥʷʶʪʩʷ ʧʦ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʩʪʘʥʮʠʷʤ ʚʚʝʜʝʥʠʝʤ ʚ ʙʘʟʫ ʨʝʣʷʮʠʦʥʥʳʭ ʜʘʥʥʳʭ (ʨʠʩʫʥʦʢ). 

ʈʘʟʨʘʙʦʪʘʥ ʚʝʙ ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʩʣʝʞʝʥʠʷ ʟʘ ʩʫʪʦʯʥʳʤʠ ʜʘʥʥʳʤʠ ʚ ʩʝʨʚʝʨʝ ʚ ʦʥʣʘʡʥ-

ʨʝʞʠʤʝ. ɺʝʙ ʠʥʪʝʨʬʝʡʩ ʦʙʥʦʚʣʷʝʪ ʜʘʥʥʳʝ ʯʝʨʝʟ ʢʘʞʜʳʝ 30 ʩʝʢʫʥʜ. ɺʝʙ ʠʥʪʝʨʬʝʡʩ ʧʦʣʫʯʘʝʪ 

ʠʥʬʦʨʤʘʮʠʶ ʠʟ ʨʝʣʷʮʠʦʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ. 

 ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʨʘʟʨʘʙʦʪʘʥ API. ʀʥʬʦʨʤʘʮʠʶ ʤʦʞʥʦ ʧʦʣʫʯʘʪʴ 

ʪʘʢʞʝ ʯʝʨʝʟ ʧʨʦʛʨʘʤʤʫ çData Visualizesè. 

 ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ çMagnetic data transmission GEM ï 19Tè, ʫʩʪʘʥʘʚʣʠʚʘʝʤʦʝ ʚ 

ʤʘʛʥʠʪʥʫʶ ʩʪʘʥʮʠʶ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʚ ɸʛʝʥʪʩʪʚʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʋʟʙʝʢʠʩʪʘʥʘ 

ʠ ʧʦʣʫʯʝʥʦ ʫʜʦʩʪʦʚʝʨʝʥʠʝ [12]. 
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ʉʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʤʘʛʥʠʪʦʤʝʪʨʘ ʚ ʩʠʩʪʝʤʫ ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʮʝʥʪʨʘ ʩʝʡʩʤʦʧʨʦʛʥʦʩʪʠʯʝ-
ʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. 

 
Figure Diagram of the magnetometer connection to the system of the Republican Center for 

Seismic Monitoring. 
 

 

ɺʓɺʆɼʓ 

 

ʇʨʝʜʣʦʞʝʥʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʨʝʜʚʝʩʪʥʠʢʦʚ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ. ʆʙʦʩʥʦʚʘʥʦ ʨʘʟʤʝʱʝʥʠʝ ʩʝʪʠ ʧʦʚʪʦʨʥʳʭ ʤʘʨʰʨʫʪʥʳʭ 

ʧʫʥʢʪʦʚ ʠ ʩʪʘʮʠʦʥʘʨʥʳʭ ʩʪʘʥʮʠʡ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ. 

ʇʨʠ ʟʘʢʣʘʜʢʝ ʤʘʨʰʨʫʪʦʚ ʧʦʚʪʦʨʥʦʡ ʤʘʛʥʠʪʥʦʡ ʩʲʝʤʢʠ ʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʩʪʘʮʠʦʥʘʨʥʳʭ 

ʩʪʘʥʮʠʡ ʫʯʪʝʥʳ ʩʝʡʩʤʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ ʟʘ ʧʦʩʣʝʜʥʠʝ 20-25 ʣʝʪ ʠ ʚʳʜʝʣʝʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʩʝʡʩʤʦ-

ʛʝʥʥʳʭ ʟʦʥ ʩ ʦʯʝʥʴ ʚʳʩʦʢʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʙʣʠʞʘʡʰʠʝ 

ʛʦʜʳ. ʂ ʪʘʢʦʚʳʤ ʦʪʥʝʩʝʥʳ ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ʌʝʨʛʘʥʩʢʦʡ ʚʧʘʜʠʥʳ ʠ ʪʝʨʨʠʪʦʨʠʷ ʢ ʶʛʦ-ʚʦʩʪʦʢʫ ʦʪ 

ʉʘʤʘʨʢʘʥʜʘ. ʇʝʨʝʯʠʩʣʝʥʳ ʦʩʥʦʚʥʳʝ ʫʩʣʦʚʠʷ ʠ ʪʨʝʙʦʚʘʥʠʷ ʢ ʚʳʙʦʨʫ ʤʝʩʪʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʫʥʢʪʦʚ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ. ʇʨʝʜʣʘʛʘʝʤʳʝ ʤʘʨʰʨʫʪʳ ʤʘʛʥʠʪʥʦʡ ʩʲʝʤʢʠ ʠ ʧʫʥʢʪʳ ʩʪʘʮʠʦʥʘʨʥʳʭ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ï ʛʝʦʤʘʛʥʠʪʥʳʭ, ʠʤʧʫʣʴʩʥʳʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ (ʕʄʀ), ʠʦʥʦʩʬʝʨʥʳʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʦʭʚʘʪʳʚʘʶʪ ʚʩʝ ʦʩʥʦʚʥʳʝ ʩʝʡʩʤʦʛʝʥʥʳʝ ʟʦʥʳ ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ. ʇʨʦʢʣʘʜʳʚʘʝʤʳʝ 

ʤʘʨʰʨʫʪʳ ʧʦʚʪʦʨʥʳʭ ʤʘʛʥʠʪʥʳʭ ʩʲʝʤʦʢ ʙʫʜʫʪ ʩʚʷʟʳʚʘʪʴ ʚʩʝ ʧʫʥʢʪʳ ʩʪʘʮʠʦʥʘʨʥʳʭ ʨʝʞʠʤʥʳʭ 

ʥʘʙʣʶʜʝʥʠʡ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ. ɺʳʷʚʣʝʥʠʝ ʘʥʦʤʘʣʴʥʳʭ ʚʘʨʠʘʮʠʡ ʚ ʧʨʝʜʣʘʛʘʝʤʦʤ ʢʦʤʧʣʝʢʩʝ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ʧʦʚʳʰʘʝʪ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʠ ʥʘʜʝʞʥʦʩʪʴ ʵʪʠʭ ʘʥʦʤʘʣʠʡ ʢʘʢ ʧʨʝʜʚʝʩʪʥʠʢʦʚ 

ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ɽʩʪʝʩʪʚʝʥʥʦ, ʙʫʜʫʪ ʫʯʪʝʥʳ ʠ ʜʘʥʥʳʝ, ʧʦʣʫʯʘʝʤʳʝ ʜʨʫʛʠʤʠ ʛʝʦʣʦʛʦ-

ʛʝʦʬʠʟʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ. 
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ʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʮʝʥʪʨ ʩʝʡʩʤʦʧʨʦ-

ʛʥʦʩʪʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 
ʉʪʘʥʮʠ ̫

ʄʘʛʥʠʪʦʤʝʪʨ 
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ɼʣʷ ʩʣʝʞʝʥʠʷ ʟʘ ʠʟʤʝʥʝʥʠ̫ʤʠ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʘ ʩʪʘʮʠʦʥʘʨʥʦʡ ʩʪʘʥʮʠʠ ʚ ʨʝʞʠʤʝ ʨʝ-

ʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʨʘʟʨʘʙʦʪʘʥʦ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. ʆʥʦ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʜʘʚʘʪʴ ʜʘʥʥʳʝ ʚ ʈʝʩ-

ʧʫʙʣʠʢʘʥʩʢʠʡ ʮʝʥʪʨ ʩʝʡʩʤʦʧʨʦʛʥʦʩʪʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ çMagnetic 

data transmission GEM ï 19Tè ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʚ ɸʛʝʥʪʩʪʚʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʋʟ-

ʙʝʢʠʩʪʘʥʘ ʠ ʧʦʣʫʯʝʥʦ ʫʜʦʩʪʦʚʝʨʝʥʠʝ.  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʧʨʠʢʣʘʜʥʦʡ ʪʝʤʳ ʀʉ ɸʅ ʈʋʟ çʈʘʟʨʘʙʦʪʢʘ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʢʦʤʧʣʝʢʩʘ ʧʨʝʜʚʝʩʪʥʠʢʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘè. 
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ʆóZBEKISTON HUDUDIDA ZILZILA DARAKCHILARINI GEOFIZIK USULLAR MAJMUASI BILAN 

MONITORING QILISHNI TAKOMILLASHTIRISHGA DOIR  

 
S.X.Maksudov, K.A.Sagdullaeva, F.X.Sadirov, X.B.Israilov 

 

Annotatsiya. Maqolada O'zbekiston hududida kuchli zilzila darakchilarini monitoring qilishda geomagnit, 

tabiiy impulsli elektromagnit (EMI), ionosfera usullari majmuasini takomillashtirish masalalari ko'rilgan. Ionosfera 

va EMI usullari bo'yicha kuzatuv stansiyalarini tashkil qilish mazkur yo'nalishlar bo'yicha apparaturalarning 

yo'qligi sababli chegaralangan. Izlanishlarni amalga oshirish ushbu apparaturalarni chet ellardan sotib olish bo'yicha 

qilinayotgan xarakatlarning natijasiga bogóliq. Ular sotib olinganda ham ionosfera bo'yicha kuzatuvlarni faqat 

Yʘngibozor magnit ï ionosfera observatoriyasida tashkil qilish mumkin. Yʘqin kelajakda ionosfera bo'yicha 

kuzatuv ishlarini Fargóona, Qizilqum geodinamik poligonlari, hamda Markaziy O'zbekiston hududlarida tashkil 

etish kerak. EMI usuli bo'yicha izlanishlarni tashkil etish sotib olinadigan apparaturalarning nisbatan arzonligi va 

ularning ishga tushirishning murakkab emasligi. Shu sababli EMI usuli bilan kuzatuv stansiyalarining soni 

O'zbekiston bo'yicha 15 ta atrofida bo' lishi mumkin. Geomagnit usuli bilan kuzatuv stansiyalari va marshrutlarda 

o' lchashni keng miqyosda tashkil etish mumkin. Mazkur geofizik usullar bilan kuchli zilzila darakchilarini 

monitoringini tashkil qilishda mavjud seysmogen zonalar, ularning yaqin yillarda kuchli zilzilalar sodir bo' lishi 

ehtimoli juda yuqori bo'lgan hududlari alohida eôtiborga olingan. 

Magnitometr maôlumotlarini onlayn tarzda seysmoprognostik monitoring markaziga etkazib turish bo'yicha 

kompyuter dasturi tuzildi. 
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Kalit so'zlar:  geomagnit maydon, ionosfera toklari, tabiiy impulsli elektromagnit maydon (IEM), 

geodinamik poligon, monitoring, zilzila darakchilari. 

TO IMPROVEMENT OF THE SYSTEM OF MONITORING OF EARTHQUAKE PRECURSORS BY 

GEOPHYSICAL METHODS ON THE TERRITORY OF UZBEKISTAN  

 

S.Kh.Maksudov, K.A.Sagdullaeva, F.Kh.Sadirov, H.B.Israilov 

. 

Annotation. The issues of improving the monitoring system of earthquake precursors by geomagnetic, nat-

ural pulsed electromagnetic (EMR) and ionospheric research methods are considered. The number of points for the 

organization of ionospheric and EMR studies on the territory of Uzbekistan are limited due to the lack of appropriate 

standard equipment. When purchasing equipmentS in those two areas of geophysics, the real possibility of organiz-

ing ionospheric research is available only at the Yangibazar magnetoïionospheric Observatory. 

In the future, ionospheric studies should be organized in the territories of the Fergana, Kyzylkum geody-

namic polygons, as well as in Central Uzbekistan. Research by the EMR method is easily organized due to the com-

plexity of the equipment and its relative cheap cost. Therefore, the total number of geomagnetic registration points 

on the territory of Uzbekistan may be around 15. A significant expansion of geomagnetic studies by methods of sta-

tionary regime and route measurements are planned. When organizing a monitoring system by geophysical methods, 

special attention is paid to seismogenic zones and their parts, which are identified as having a very high probability 

of strong earthquakes in the upcoming years. 

Key words: geomagnetic field, ionospheric currents, natural pulsed electromagnetic field (EMR), 

geodynamic polygon, monitoring, earthquake precursors. 
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ɸʥʥʦʪʘʮʠʷ. ʅʘ ʦʩʥʦʚʝ 40-ʣʝʪʥʠʭ ʛʝʦʤʘʛʥʠʪʥʳʭ ʩʪʘʮʠʦʥʘʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʚʳʰʝʥʥʘʷ ʯʫʚʩʪʚʠ-

ʪʝʣʴʥʦʩʪʴ ʏʠʤʠʦʥʩʢʦʡ ʩʪʘʥʮʠʠ ʢ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤ ʖʞʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʛʝʦʣʦʛʦ-
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ʧʝʨʝʩʝʯʝʥʠʝʤ ʚ ʵʪʦʤ ʨʘʡʦʥʝ ʪʨʝʭ ʘʢʪʠʚʠʟʠʨʦʚʘʥʥʳʭ ʨʘʟʣʦʤʦʚ, ʘ ʪʘʢʞʝ ʥʘʭʦʞʜʝʥʠʝʤ ʝʸ ʚ ʤʘʢʩʠʤʘʣʴʥʦʤ 

ʫʯʘʩʪʢʝ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʘʥʦʤʘʣʠʠ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʝʤʣʝʪʨʷʩʝʥʠʝ, ʧʨʝʜʚʝʩʪʥʠʢ, ʛʝʦʤʘʛʥʠʪʥʦʝ ʧʦʣʝ, ʘʥʦʤʘʣʠʷ, ʜʘʣʴʥʦʩʪʴ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʷ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ. 

 

ɺʚʝʜʝʥʠʝ 

 

ɸʥʦʤʘʣʴʥʳʝ ʚʘʨʠʘʮʠʠ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤʠ ʠ ʜʨʫʛʠʤʠ ʧʨʦʮʝʩ-

ʩʘʤʠ ʚ ʟʝʤʥʦʡ ʢʦʨʠ, ʠʩʩʣʝʜʫʶʪʩʷ ʚʦ ʤʥʦʛʠʭ ʩʝʡʩʤʦʘʢʪʠʚʥʳʭ ʨʝʛʠʦʥʘʭ. ʆʜʥʘʢʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʵʪʦʛʦ ʤʝʪʦʜʘ ʥʝ ʦʜʥʦʟʥʘʯʥʘ. ɽʩʣʠ ʚ ʦʜʥʠʭ ʨʝʛʠʦʥʘʭ ʩ ʧʦʤʦʱʴʶ ʧʦʣʝʚʳʭ ʥʘʙʣʶʜʝʥʠʡ ʫʜʘʝʪʩʷ ʟʘ-

ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʜʦʣʛʦʩʨʦʯʥʳʝ, ʩʨʝʜʥʝʩʨʦʯʥʳʝ ʠ ʢʨʘʪʢʦʩʨʦʯʥʳʝ ʘʥʦʤʘʣʴʥʳʝ ʚʘʨʠʘʮʠʠ ʛʝʦʤʘʛʥʠʪ-

ʥʦʛʦ ʧʦʣʷ, ʪʦ ʚ ʜʨʫʛʠʭ ʦʥʠ ʦʪʩʫʪʩʪʚʫʶʪ. ʆʧʳʪ ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʫʩʧʝʭ 

ʨʘʙʦʪʳ (ʥʘʨʷʜʫ ʩ ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʤʘʩʰʪʘʙ, ʯʘʩʪʦʪʘ ʧʦʚʪʦʨʥʳʭ ʠʟʤʝʨʝ-

ʥʠʡ, ʪʦʯʥʦʩʪʴ ʩʲʝʤʢʠ, ʚʳʙʦʨ ʘʧʧʘʨʘʪʫʨʳ ʠ ʪ. ʜ.) ʟʘʚʠʩʠʪ ʦʪ ʚʳʙʦʨʘ ʧʫʥʢʪʦʚ ʠ ʧʣʦʱʘʜʝʡ ʩ ʩʝʡʩʤʦ-

ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʧʦʟʠʮʠʠ.  

ʌʝʨʛʘʥʩʢʠʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʡ ʧʦʣʠʛʦʥ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʧʨʝʜʝʣʘʭ ʌʝʨʛʘʥʩʢʦʡ ʤʝʞʛʦʨʥʦʡ 

ʚʧʘʜʠʥʳ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʚʦʝʦʙʨʘʟʥʳʤ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʩʪʨʦʝʥʠʝʤ ʠ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʫʩʣʦ-
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ʚʠʷʤʠ. ɺ ʨʘʙʦʪʝ (ʀʙʨʘʛʠʤʦʚ, 1970) ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʨʘʡ-

ʦʥʘ, ʠʟʫʯʝʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʜʚʠʞʝʥʠʷ ʟʝʤʥʦʡ ʢʦʨ,r ʨʘʩʧʦʣʦʞʝʥʠʝ ʨʘʟʣʦʤʦʚ ʠ ʠʭ ʞʠʚʫʯʝʩʪʴ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʚʳʜʝʣʝʥʳ ʩʝʡʩʤʦʛʝʥ-

ʥʳʝ ʟʦʥʳ ʌʝʨʛʘʥʩʢʦʡ ʚʧʘʜʠʥʳ (ʨʠʩ. 1). ʌʝʨʛʘʥʩʢʘʷ ʚʧʘʜʠʥʘ ʠ ʝʝ ʛʦʨʥʦʝ ʦʙʨʘʤʣʝʥʠʝ ʩʣʦʞʝʥʳ ʧʦ-

ʨʦʜʘʤʠ ʨʘʟʣʠʯʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʥʘʯʠʥʘʷ ʦʪ ʧʨʦʪʝʨʦʟʦʡʩʢʠʭ ʠ ʢʦʥʯʘʷ ʩʦʚʨʝʤʝʥʥʳʤʠ, ʠ ʩʘʤʦʛʦ ʨʘʟʥʦ-

ʛʦ ʛʝʥʝʟʠʩʘ ï ʦʪ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʜʦ ʦʩʘʜʦʯʥʳʭ ʠ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ (ʀʙʨʘʛʠʤʦʚ, 1970). ʄʦʱʥʦʩʪʴ 

ʤʝʟʦ-ʢʘʡʥʦʟʦʡʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʩʣʦʞʝʥʥʳʭ ʩʣʘʙʦʤʘʛʥʠʪʥʳʤʠ ʠ ʥʝʤʘʛʥʠʪʥʳʤʠ ʧʦʨʦʜʘʤʠ, ʫʚʝʣʠ-

ʯʠʚʘʝʪʩʷ ʦʪ ʧʝʨʠʬʝʨʠʠ ʢ ʮʝʥʪʨʫ ʚʧʘʜʠʥʳ. ʄʘʛʥʠʪʥʘʷ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʠʭ 10õ50-10-6 ʉɻʉ. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʚʳʷʩʥʝʥʠʝ ʨʦʣʠ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʥʘ ʦʩʦ-

ʙʝʥʥʦʩʪʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʤʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʢ ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤ ʨʝʛʠʦ-

ʥʘ. 
 

ʄʝʪʦʜʠʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʘʨʠʘʮʠʡ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʩʪʨʫʢʪʫʨ ʌʝʨʛʘʥʩʢʦʡ ʚʧʘʜʠʥʳ ʧʨʦʚʦʜʷʪʩʷ ʩ 1973 ʛ. ʤʝʪʦʜʘʤʠ ʧʦʚʪʦʨʥʳʭ ʤʘʨʰʨʫʪʥʳʭ, ʧʣʦʱʘʜʥʳʭ 

ʠ ʩʪʘʮʠʦʥʘʨʥʳʭ ʛʝʦʤʘʛʥʠʪʥʳʭ ʥʘʙʣʶʜʝʥʠʡ (ɸʙʜʫʣʣʘʙʝʢʦʚ, 1989; ʄʫʤʠʥʦʚ ʠ ʜʨ., 1979). 

ʉʪʘʮʠʦʥʘʨʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʥʘ ʫʯʘʩʪʢʘʭ ʘʥʦʤʘʣʴʥʳʭ ʧʨʦʷʚʣʝʥʠʡ, 

ʚʳʷʚʣʝʥʥʳʭ ʤʘʨʰʨʫʪʥʳʤʠ ʠ ʧʣʦʱʘʜʥʳʤʠ ʛʝʦʤʘʛʥʠʪʥʳʤʠ ʩʲʝʤʢʘʤʠ, ʠʣʠ ʚ ʘʥʦʤʘʣʴʥʳʭ ʟʦʥʘʭ, 

ʚʳʜʝʣʝʥʥʳʭ ʜʨʫʛʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ. ʀʩʧʦʣʴʟʦʚʘʣʩʷ ʤʝʪʦʜ ʩʠʥʭʨʦʥʥʳʭ 

ʥʘʙʣʶʜʝʥʠʡ. ʅʘʙʣʶʜʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʨʘʟʣʠʯʥʳʭ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʩ 

ʚʩrʦʢʦʪʦʯʥʳʤʠ (ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ Ñ0,1 ʥʊʣ) ʧʨʦʪʦʥʥʳʤʠ ʤʘʛʥʠʪʦʤʝʪʨʘʤʠ ʊʄʇ (ʀɻ ʋʆ ʈɸʅ, 

ɽʢʘʪʝʨʠʥʙʫʨʛ), ʄʇʇ-1ʄ (ʀʌɿ ʈɸʅ), ʄɺ-01 (çʈʫʜʛʝʦʬʠʟʠʢʘè, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ), GSM-

19T (ʂʘʥʘʜʘ) ʠ ʜʨ. 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʚʪʦʨʥʳʭ ʤʘʨʰʨʫʪʥʳʭ ʠ ʧʣʦʱʘʜʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʌʝʨʛʘʥʩʢʦʤ 

ʧʦʣʠʛʦʥʝ ʋʟʙʝʢʠʩʪʘʥʘ ʧʨʝʚʳʩʠʣʦ 170 ʪʦʯʝʢ, ʘ ʩʪʘʮʠʦʥʘʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ï ʙʦʣʝʝ 7. ʀʟ 7 

ʩʪʘʮʠʦʥʘʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ 5 ʤʘʛʥʠʪʦʤʝʪʨʦʚ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʚ ʢʦʤʧʣʝʢʩʥʳʭ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ 

ʩʪʘʥʮʠʷʭ (ʂʇʉ). ʄʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʠʝ ʩʪʘʥʮʠʠ ʄʘʜʘʥʠʷʪ ʠ ʊʘʰʦʪʘ ʨʘʙʦʪʘʣʠ ʘʚʪʦʥʦʤʥʦ ʠ 

ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ï 1978-1990 ʛʛ. (ɸʙʜʫʣʣʘʙʝʢʦʚ, 1989) (ʩʤ. ʨʠʩ. 1). 
 

 
ʈʠʩ. 1. ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʛʝʦʤʘʛʥʠʪʥʳʭ ʧʫʥʢʪʦʚ ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʌʝʨʛʘʥʩʢʦʤ ʛʝʦ-

ʜʠʥʘʤʠʯʝʩʢʦʤ ʧʦʣʠʛʦʥʝ ʀʥʩʪʠʪʫʪʘ ʩʝʡʩʤʦʣʦʛʠʠ ɸʅ ʈʋʟ. 1 ʠ 2 ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 8- ʠ 9-
ʙʘʣʣʴʥʳʝ ʩʝʡʩʤʦʛʝʥʥʳʝ ʟʦʥʳ, ʧʦ ʈ.ʅ.ʀʙʨʘʛʠʤʦʚʫ ʠ ʜʨ.; ʧʫʥʢʪʳ ʧʦʚʪʦʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʩ ʯʘʩʪʦʪʦʡ 
ʦʧʨʦʩʘ: 3 ï 1-3 ʨʘʟ ʚ ʛʦʜ, 4 ï 2 ʨʘʟʘ ʚ ʤʝʩʷʮ; 5 ï ʩʪʘʮʠʦʥʘʨʥʳʝ ʤʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʠʝ ʩʪʘʥʮʠʠ: 1 ï 
ʂʦʢʘʥʜ, 2 ï ʏʘʨʪʘʢ, 3 ï ʏʠʤʠʦʥ, 4 ï  ʐʘʭʠʤʘʨʜʘʥ, 5 ï ɸʥʜʠʞʘʥ, 6 ï ʄʘʜʘʥʠʷʪ, 7 ï ʊʘʰʦʪʘ. 
 

Fig. 1. The layout of geomagnetic observation points at the Fergana Geodynamic polygon 
of the Institute of Seismology of the Academy of Sciences of the Republic of Uzbekistan. 1 and 2 ï 
respectively 8- and 9-point seismogenic zones, according to R.N.Ibragimov et al.; points of repeated ob-
servations with a survey frequency: 3 ï 1-3 times a year, 4 ï 2 times a month; 5 ï stationary magneto-
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metric stations: 1 ï Kokand, 2 ï Chartak, 3 ï Chimion, 4 ï Shakhimardan, 5 ï Andijan, 6 ï Madaniyat, 7 ï 
Tashota. 
 

ɹʦʣʴʰʠʥʩʪʚʦ ʩʪʘʮʠʦʥʘʨʥʳʭ ʩʪʘʥʮʠʡ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʩ 1980-1982 ʛʛ. ʉ 2019 ʛ. ʥʘ ʚʩʝʭ ʛʝʦ-

ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʦʣʠʛʦʥʘʭ ʫʩʪʘʨʝʚʰʠʝ ʩʪʘʮʠʦʥʘʨʥʳʝ ʤʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʠʝ ʩʪʘʥʮʠʠ ʟʘʤʝʥʝʥʳ 

ʥʦʚʳʤʠ ʤʘʛʥʠʪʦʤʝʪʨʘʤʠ GSM-19T, ʨʘʙʦʪʘʶʱʠʤʠ ʩ ʜʠʩʢʨʝʪʥʦʩʪʴʶ ʟʘʤʝʨʦʚ 10 ʤʠʥʫʪ, 

ʢʨʫʛʣʦʩʫʪʦʯʥʦ. 

ɺʩʝ ʧʦʣʫʯʝʥʥʘ ̫ʠʥʬʦʨʤʘʮʠ ̫ʦʧʝʨʘʪʠʚʥʦ ʧʝʨʝʜʘʚʘʣʘʩʴ ʧʦ ʣʠʥʠʷʤ ʩʚʷʟʠ ʚ ʮʝʥʪʨ ʩʙʦʨʘ ʜʘʥ-

ʥʳʭ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʙʨʘʙʦʪʢʠ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʚʝʜʝʪʩʷ ʦʧʝʨʘʪʠʚʥʳʡ ʢʦʥʪʨʦʣʴ ʩʝʡʩʤʠʯʝʩʢʦʡ 

ʦʙʩʪʘʥʦʚʢʠ ʨʝʛʠʦʥʘ (ʄʫʤʠʥʦʚ ʠ ʜʨ., 1989).  

ʂʦʥʪʨʦʣʴ ʚʘʨʠʘʮʠʡ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʘ ʩʪʘʮʠʦʥʘʨʥʳʭ ʩʪʘʥʮʠʷʭ ʚʝʜʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʦʧʦʨʥʦʡ ʩʪʘʥʮʠʠ ï ʦʙʩʝʨʚʘʪʦʨʠʠ ʗʥʛʠʙʘʟʘʨ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ ʇʨʠʪʘʰʢʝʥʪʩʢʦʤ ʨʘʡʦʥʝ  

(ʩʤ. ʨʠʩ. 1). ʇʨʝʜʤʝʪ ʠʟʫʯʝʥʠʷ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ï ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ ʨʘʟʥʦʩʪʥʳʝ 

ʟʥʘʯʝʥʠʷ ȹʊ ʤʝʞʜʫ ʨʷʜʦʚʳʤʠ ʩʪʘʥʮʠʷʤʠ ʠ ʦʧʦʨʥʦʡ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ȹʊ ʧʨʠ-

ʚʣʝʢʘʣʠʩʴ ʧʦʯʘʩʦʚʳʝ (24 ʟʥʘʯʝʥʠ)̫ ʠʣʠ ʟʘʤʝʨʳ ʩ ʜʠʩʢʨʝʪʥʦʩʪʴʶ ʯʝʨʝʟ 10 ʤʠʥʫʪ (144 ʟʥʘʯʝʥʠ ̫ʚ 

ʩʫʪʢʠ). ɺʩʝ ʧʦʣʫʯʝʥʥʘ ̫ʠʥʬʦʨʤʘʮʠ ̫ʧʝʨʝʜʘʚʘʣʘʩʴ ʚ ʎʝʥʪʨ ʦʙʨʘʙʦʪʢʠ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ, ʛʜʝ ʦʥʘ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʦʧʝʨʘʪʠʚʥʦʤʫ ʢʦʥʪʨʦʣ ʁʩʝʡʩʤʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʨʝʛʠʦʥʘ. 
 

 

ʈʝʟʫʣʴʪʘʪʳ 

 

ʉʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ʩʨʝʜʥʝʩʫʪʦʯʥʦʛʦ ʟʥʘʯʝʥʠʷ ȹʊ ʦʪ ʩʨʝʜʥʝʤʝʩʷʯʥʦʛʦ ʜʣʷ 

ʨʘʟʥʳʭ ʩʪʘʥʮʠʡ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ♫ʩʨ2 = Ñ0,3õ1,8 ʥʊʣ (ʪʘʙʣ. 1). ʇʨʠ ʵʪʦʤ ʣʶʙʘʷ ʧʦʣʦʞʠʪʝʣʴ-

ʥʘʷ ʠʣʠ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʪʝʥʜʝʥʮʠʷ ʩʨʝʜʥʝʧʝʨʠʦʜʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʧʨʝʚʳʰʘʶʱʘʷ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʬʦʥʦʚʦʛʦ ʫʨʦʚʥʷ (2ůʩʨ
2) ʚ ʜʚʘ ʠ ʙʦʣʝʝ ʨʘʟ, ʧʨʠʥʷʪʘ ʥʘʤʠ ʢʘʢ ʘʥʦʤʘʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ.  

ʆʩʪʘʥʦʚʠʤʩʷ ʥʘ ʦʩʦʙʝʥʥʦʩʪʷʭ ʧʨʦʷʚʣʝʥʠʷ ʛʝʦʤʘʛʥʠʪʥʳʭ ʧʨʝʜʚʝʩʪʥʠʢʦʚʳʭ ʩʠʛʥʘʣʦʚ ʟʝʤʣʝ-

ʪʨʷʩʝʥʠʡ ʥʘ ʩʪ. ʏʠʤʠʦʥ. ʉʪʘʥʮʠʷ ʠʤʝʝʪ ʧʦʚʳʰʝʥʥʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʤ ʧʨʦ-

ʮʝʩʩʘʤ, ʚ ʯʘʩʪʥʦʩʪʠ, ʢ ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʧʨʠʚʝʜʝʤ ʦʩʥʦʚʥʳʝ 

ʧʨʝʜʚʝʩʪʥʠʢʦʚʳʝ ʘʥʦʤʘʣʠʠ, ʥʘʙʣʶʜʝʥʥʳʝ ʚ ʬʘʢʪʠʯʝʩʢʠʭ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʚʨʝʤʝʥʥʳʭ ʨʷʜʘʭ (ʙʝʟ 

ʢʘʢʠʭ-ʣʠʙʦ ʦʙʨʘʙʦʪʦʢ), ʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʧʨʦʠʩʰʝʜʰʠʝ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʨʘʡʦʥʝ ʚ ʧʝʨʠʦʜ ʥʦʨʤʘʣʴ-

ʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʦʡ ʘʧʧʘʨʘʪʫʨʳ ʚ 1980-1993 ʠ 2014-2023 ʛʛ. 

ɺ ʧʝʨʠʦʜ 1980-1988 ʛʛ. ʤʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʘʷ ʩʪ.ʏʠʤʠʦʥ ʨʘʙʦʪʘʣʘ ʥʦʨʤʘʣʴʥʦ. ʉʨʝʜʥʝʢʚʘʜʨʘ-

ʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʟʥʘʯʝʥʠʡ ʦʪ ʩʨʝʜʥʝʪʨʝʭʤʝʩʷʯʥʳʭ ʩʦʩʪʘʚʣʷʣʦ ůʩʨ2= Ñ0,81ʥʊʣ. 

ɺ ʥʘʯʘʣʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʵʪʦʡ ʩʪʘʥʮʠʠ ʦʪʤʝʯʝʥ ʫʥʠʢʘʣʴʥʳʡ ʩʣʫʯʘʡ ʚ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʛʝʦ-

ʤʘʛʥʠʪʥʳʭ ʥʘʙʣʶʜʝʥʠʡ. ɼʦ ʵʪʦʛʦ ʚ ʥʘʰʝʡ ʧʨʘʢʪʠʢʝ ʧʦʜʦʙʥʳʡ ʩʣʫʯʘʡ ʙʳʣ ʦʪʤʝʯʝʥ ʚ 1976 ʛ., ʢʦʛʜʘ 

ʟʘ 5 ʩʫʪʦʢ ʜʦ 10-ʙʘʣʣʴʥʦʛʦ ɻʘʟʣʠʡʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 17 ʤʘʷ ʩ ʄ = 7,3 ʥʘʜ ʦʯʘʛʦʤ ʙʳʣʠ ʥʘʯʘʪʳ 

ʤʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ ʩ ʯʘʩʪʦʪʦʡ ʦʧʨʦʩʘ ʯʝʨʝʟ 10 ʤʠʥʫʪ, ʢʨʫʛʣʦʩʫʪʦʯʥʦ (ɸʙʜʫʣʣʘʙʝʢʦʚ ʠ 

ʜʨ., 1984). ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʝʨʚʦʛʦ, ʥʘʜ ʦʯʘʛʦʤ ʏʠʤʠʦʥʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 6.05.1982 ʛ. ʩ ʄ = 5,5 

ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʚʘʨʠʘʮʠʷʤʠ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʘʯʘʪʳ ʟʘ ʜʚʘ ʛʦʜʘ, ʪ. ʝ. ʩ ʩʝʨʝʜʠʥʳ 1980 ʛ. ʊʦʛʜʘ 

ʫʜʘʣʦʩʴ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʩʨʝʜʥʝʧʝʨʠʦʜʥʫʶ ʠ ʢʦʨʦʪʢʦʧʝʨʠʦʜʥʫʶ ʘʥʦʤʘʣʠʠ ʩ ʧʝʨʠʦʜʘʤʠ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ 8-9 ʠ 1,5 ʤʝʩʷʮʝʚ. ɺ ʪʦ ʚʨʝʤʷ ʠʟ-ʟʘ ʥʝʫʚʝʨʝʥʥʦʩʪʠ ʚ ʨʝʟʫʣʴʪʘʪʘʭ ʟʘʤʝʨʦʚ ʘʧʧʘʨʘʪʫʨʳ, ʟʘ 4 

ʩʫʪʦʢ ʜʦ 8-ʙʘʣʣʴʥʦʛʦ ʪʦʣʯʢʘ, ʩʪʘʥʮʠ ʁʧʝʨʝʥʝʩʣʠ ʥʘ ʥʦʚʦʝ ʤʝʩʪʦ. ʈʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʨʘʥʝʝ ʦʪʤʝʯʝʥʥʘʷ 8-9-ʤʝʩʷʯʥʘʷ ʘʥʦʤʘʣʠʷ, ʧʦ ʚʩʝʡ ʚʝʨʦʷʪʥʦʩʪʠ, ʙʳʣʘ 

ʩʨʝʜʥʝʧʝʨʠʦʜʥʤr ʧʨʝʜʚʝʩʪʥʠʢʦʤ ʏʠʤʠʦʥʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 1982 ʛ. ʩ ʄ = 5,5 (ʨʠʩ. 2). 
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ʈʠʩ. 2. ʇʨʦʷʚʣʝʥʠʷ ʛʝʦʤʘʛʥʠʪʥʳʭ ʙʫʭʪʦʦʙʨʘʟʥʳʭ ʧʨʝʜʚʝʩʪʥʠʢʦʚʳʭ ʘʥʦʤʘʣʠʡ ʟʝʤʣʝ-
ʪʨʷʩʝʥʠʡ ʥʘ ʩʪʘʥʮʠʠ ʏʠʤʠʦʥ ʚ 1981-1988 ʛʛ. ʘ ï ʩʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʪʘʮʠʦʥʘʨʥʳʭ 
ʤʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ (1); ʛʨʘʥʠʮʳ ʙʣʦʢʦʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʟʝʤʥʦʡ ʢʦʨ r ɿʘʧʘʜʥʦʡ ʊʷʥʴ-
ʐʘʥɹʩʢʦʡ ʤʠʢʨʦʧʣʠʪʳ (ɿʊʐʄʇ): 2 ï ʚʳʜʝʣʝʥʥʳʝ ʧʦ ʚʝʢʪʦʨʥʳʤ ʧʦʣʷʤ (ʙʣʦʢʠ: I ï ʎʝʥʪʨʘʣʴʥʦ-
ʌʝʨʛʘʥʩʢʠʡ, II ï ʏʘʪʢʘʣʦ-ʂʫʨʘʤʠʥʩʢʠʡ, III ï ɿʘʧʘʜʥʦ-ʌʝʨʛʘʥʩʢʠʡ, IV ï ʖʞʥʦ-ʊʷʥʴ-ʐʘʥɹʩʢʠʡ), 3 ï ʧʦ 
ʛʝʦʣʦʛʦ- ʛʝʦʬʠʟʠʯʝʩʢʠʤ ʜʘʥʥʳʤ [6]; ʟʚʝʟʜʦʯʢʠ ï ʵʧʠʮʝʥʪʨʳ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʩʠʣʘʤʠ 
ʧʨʦʠʟʦʰʝʜʰʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʦʪ ʢʦʪʦʨʳʭ ʟʘʬʠʢʩʠʨʦʚʘʥ ʧʨʝʜʚʝʩʪʥʠʢʦʚʳʡ ʩʠʛʥʘʣ (ʟʘʢʨʘʰʝʥʥʳʝ); 
ʦʪ ʢʦʪʦʨʳʭ ʥʝ ʟʘʬʠʢʩʠʨʦʚʘʥ ʧʨʝʜʚʝʩʪʥʠʢ (ʥʝ ʟʘʢʨʘʰʝʥʥʳʝ). ʚ ï ʚʘʨʠʘʮʠʠ æʊ ʥʘ ʩʪʘʥʮʠʠ ʏʠʤʠʦʥ ʚ 
1981-1988 ʛʛ. ʃʠʥʠʠ ʩʦ ʩʪʨʝʣʢʘʤʠ ï ʤʝʩʪʘ ʠ ʤʦʤʝʥʪʳ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʦʪ ʢʦʪʦʨʳʭ ʚʳʷʚʣʝʥ 
ʧʨʝʜʚʝʩʪʥʠʢʦʚʳʡ ʩʠʛʥʘʣ ʩ ʫʢʘʟʘʥʠʝʤ ʤʘʛʥʠʪʫʜʳ ʠ ʵʧʠʮʝʥʪʨʘʣʴʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ. 

 

Fig. 2. Manifestations of geomagnetic cove-like precursor anomalies of earthïquakes at 
the Chimion station in 1981-1988. a - layout of stationary magnetometric stations (1); boundaries of 
blocks of the upper part of the Earth's crust of the Western Tien Shan microplate (ZTSMP): 2 ï selected 
by vector fields (blocks: I ï Central Ferghana, II - ChatkaloïKuraminsky, III - West Ferghana, IV ï South 
Tien Shan), 3 - by geological and geophysical data [6]; asterisks ï epicenters with the corresponding 
forces of the earthquakes that occurred, from which a precursor was recorded signal (shaded); from 
which the harbinger is not fixed (not painted over). v ï variations of æT at Chimion Station in 1981-1988. 
Lines with arrows ï places and moments of earthquakes, from which a precursor signal was detected 
indicating the magnitude and epicentral distance. 
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ɺ ʧʦʩʣʝʜʫʶʱʝʤ, ʚ ʧʝʨʠʦʜ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʘʥʮʠʠ 1982-1992 ʠ 2014-2023 ʛʛ. ʚʳʜʝʣʝ-

ʥʳ ʝʱʝ 16 ʧʦʜʦʙʥʳʭ ʩʨʝʜʥʝʧʝʨʠʦʜʥr ʭ ʧʨʝʜʚʝʩʪʥʠʢʦʚʳʭ ʘʥʦʤʘʣʠʡ (ʨʠʩ. 3-8).  

 
ʈʠʩ. 3. ʇʨʦʷʚʣʝʥʠʷ ʛʝʦʤʘʛʥʠʪʥʳʭ ʙʫʭʪʦʦʙʨʘʟʥʳʭ ʧʨʝʜʚʝʩʪʥʠʢʦʚʳʭ ʘʥʦʤʘʣʠʡ, ʩʚʷ-

ʟʘʥʥʳʭ ʩ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤʠ ʥʘ ʩʪʘʥʮʠʠ ʏʠʤʠʦʥ ʚ 1989-1992 ʛʛ. ʋʩʣ. ʦʙʦʟʥ. ʩʤ. ʥʘ ʨʠʩ. 2. 
 
Fig. 3. Manifestations of geomagnetic cove-like harbinger anomalies associated with 

earthquakes at the Chimion station in 1989-1992. 
  

 

 
 

ʈʠʩ. 4. ʇʨʦʷʚʣʝʥʠʷ ʛʝʦʤʘʛʥʠʪʥʳʭ ʙʫʭʪʦʦʙʨʘʟʥʳʭ ʧʨʝʜʚʝʩʪʥʠʢʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʥʘ 
ʩʪʘʥʮʠʠ ʏʠʤʠʦʥ ʚ 2014-2016 ʛʛ. ʋʩʣ. ʦʙʦʟʥ. ʩʤ. ʥʘ ʨʠʩ. 2. 
 

Fig. 4. Manifestations of geomagnetic bay-shaped earthquake precursors at the Chimion 
station in 2014-2016. 
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ʈʠʩ. 5. ʇʨʦʷʚʣʝʥʠʷ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʙʫʭʪʦʦʙʨʘʟʥʦʛʦ ʧʨʝʜʚʝʩʪʥʠʢʘ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʥʘ 

ʩʪʘʥʮʠʠ ʏʠʤʠʦʥ ʚ 2017-2019 ʛʛ. ʋʩʣ. ʦʙʦʟʥ. ʩʤ. ʥʘ ʨʠʩ. 2. 
 
Fig. 5. Manifestations of the geomagnetic bay-shaped earthquake precursor at the Chimion 

station in 2017-2019. 
 
 
 

 
 

ʈʠʩ. 6. ʇʨʦʷʚʣʝʥʠʷ ʛʝʦʤʘʛʥʠʪʥʳʭ ʙʫʭʪʦʦʙʨʘʟʥʳʭ ʧʨʝʜʚʝʩʪʥʠʢʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʥʘ 
ʩʪʘʥʮʠʠ ʏʠʤʠʦʥ ʚ 2020-2021 ʛʛ. ʋʩʣ. ʦʙʦʟʥ. ʩʤ. ʥʘ ʨʠʩ. 2. 

 
Fig. 6. Manifestations of geomagnetic bay-shaped earthquake precursors at the Chimion 

station in 2020-2021. 
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ʈʠʩ. 7. ʇʨʦʷʚʣʝʥʠʷ ʛʝʦʤʘʛʥʠʪʥʳʭ ʙʫʭʪʦʦʙʨʘʟʥʳʭ ʧʨʝʜʚʝʩʪʥʠʢʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʥʘ 
ʩʪʘʥʮʠʠ ʏʠʤʠʦʥ ʚ 2021-2023 ʛʛ. ʋʩʣ. ʦʙʦʟʥ. ʩʤ. ʥʘ ʨʠʩ. 2. 

 
Fig. 7. Manifestations of geomagnetic bay-shaped earthquake precursors at the Chimion 

station in 2021-2023. 
 
 

 
ʈʠʩ. 8. ʇʨʦʷʚʣʝʥʠʷ ʛʝʦʤʘʛʥʠʪʥʳʭ ʙʫʭʪʦʦʙʨʘʟʥʳʭ ʧʨʝʜʚʝʩʪʥʠʢʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʥʘ 

ʩʪʘʥʮʠʠ ʏʠʤʠʦʥ ʚ 1980-2023 ʛʛ. ɿʘʢʨʘʰʝʥʥʳʝ ʟʚʝʟʜʦʯʢʠ ï ʩʣʫʯʘʠ ʧʨʦʷʚʣʝʥʠʷ ʧʨʝʜʚʝʩʪʥʠʢʘ 
ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʠʣʦʡ (ʄ); ʥʝ ʟʘʢʨʘʰʝʥʥʳʝ ï ʧʨʝʜʚʝʩʪʥʠʢʠ ʥʝ ʧʨʦʷʚʠʣʠʩʴ. ʋʩʣ. 
ʦʙʦʟʥ. ʩʤ. ʥʘ ʨʠʩ. 2. 

 
Fig. 8. Manifestations of geomagnetic bay-shaped earthquake precursors at the Chimion 

station in 1980-2023. 
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ʀʟ ʨʠʩ. 2-8 ʚʠʜʥʦ, ʯʪʦ ʩʪ. ʏʠʤʠʦʥ ʚ ʦʩʥʦʚʥʦʤ ʨʝʘʛʠʨʦʚʘʣʘ ʥʘ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʄ Ó 4,5-6,0, 

ʧʨʦʠʩʰʝʜʰʠʤ ʥʘ ʛʨʘʥʠʮʝ ʠʣʠ ʚʥʫʪʨʠ ʖʞʥʦ-ʊʷʥʴ-ʐʘʥɹʩʢʦʛʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʙʣʦʢʘ II ʨʘʥʛʘ 

(ɸʪʘʙʝʢʦʚ ʠ ʜʨ., 2022). ɸʥʦʤʘʣʠʠ ʠʤʝʣʠ ʬʦʨʤʫ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʙʫʭʪʳ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʦʨʠʝʥʪʘʮʠʠ 

ʵʧʠʮʝʥʪʨʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʢ ʩʪʘʥʮʠʠ ʠʭ ʨʝʛʠʩʪʨʘʮʠʠ.  

ʀʩʢʣʶʯʝʥʠʝ ʠʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ï ʩʣʫʯʘʠ ʩʠʣʴʥʝʡʰʠʭ ʉʘʨʝʟʩʢʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 2015 ʠ 

2023 ʛʛ., ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩ ʄ = 7,3 ʠ 6,8 (ʩʤ. ʨʠʩ. 4, 7 ʠ 8). ɺʠʜʠʤʦ, ʧʦʣʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʘʧʨʷ-

ʞʝʥʠʷ ʧʦʜʦʙʥʳʭ ʩʠʣʴʥʝʡʰʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʦʪʣʠʯʠʪʝʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʦʪ 

ʙʦʣʝʝ ʩʣʘʙʳʭ.   

 

 

ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

 

ʇʨʝʞʜʝ ʯʝʤ ʧʨʠʩʪʫʧʠʪ ɹʢ ʦʙʩʫʞʜʝʥʠʶ ʨʝʟʫʣʴʪʘʪʦʚ, ʩʯʠʪʘʝʤ ʫʤʝʩʪʥʳʤ ʧʨʠʚʝʩʪʠ ʥʝʢʦʪʦʨʳʝ 

ʩʧʨʘʚʢʠ ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʨʘʡʦʥʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʪʘʥʮʠʠ ʏʠʤʠʦʥ.  

1. ɺ ʛʝʦʣʦʛʦ-ʪʝʢʪʦʥʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʨʘʡʦʥ ʨʘʙʦʪʳ ʏʠʤʠʦʥʩʢʦʡ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ 

ʨʘʩʧʦʣʦʞʝʥ ʚ ʧʨʝʜʝʣʘʭ ʖʞʥʦ-ʊʷʥʴ-ʐʘʥɹʩʢʦʛʦ ʙʣʦʢʘ ɿʘʧʘʜʥʦ-ʊʷʥʴ-ʐʘʥɹʩʢʦʡ ʤʠʢʨʦʧʣʠʪʳ 

(ɿʊʐʄʇ) (ɸʪʘʙʝʢʦʚ ʠ ʜʨ., 2022). ʀʤʝʝʪ ʨʘʟʤʝʨʳ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 300 ʢʤ ʥʘ 100 ʢʤ (30000 ʢʤ2). 

ʖʞʥʦ-ʊʷʥʴ-ʐʘʥɹʩʢʠʡ ʙʣʦʢ, ʨʘʟʛʨʘʥʠʯʠʚʘʝʪʩʷ ʩʦ ʚʩʝʭ ʩʪʦʨʦʥ ʘʢʪʠʚʠʟʠʨʦʚʘʥʥʳʤʠ ʨʘʟʣʦʤʘʤʠ ʚ 

ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʦʤ ʫʟʣʝ (ʨʠʩ. 9).  

 

 
 

 
 

 

ʈʠʩ. 9. ʉʛʨʫʧʧʠʨʦʚʘʥʥʳʝ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ ʩʢʦʨʦʩʪʠ ʧʝʨʝʤʝʱʝʥʠʡ ʠʟ ʨʝʰʝʥʠʷ ʤʦʜʝʣʴʥʦʡ 
ʟʘʜʘʯʠ. ʊʦʥʢʠʝ ʣʠʥʠʠ ï ʨʘʟʣʦʤʳ ʚʳʩʰʠʭ ʨʘʥʛʦʚ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʧʦ ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʜʘʥʥʳʤ (ɸʪʘ-

ʙʝʢʦʚ ʠ ʜʨ., 2022). 
 

Fig. 9. The displacement velocities grouped by directions from the solution of the model problem. 
Thin lines are faults of higher ranks, established according to tectonic data (Atabekov et al., 2022). 

 

ʉʪʘʥʮʠʷ ʥʘʭʦʜʠʪʩʷ ʥʘʜ ʠʣʠ ʚʙʣʠʟʠ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʛʘʟʦʥʝʬʪʷʥʳʭ ʩʪʨʫʢʪʫʨ. ɺ ʛʝʦʣʦʛʠʯʝ-

ʩʢʦʤ ʩʪʨʦʝʥʠʠ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʟʝʤʥʦʡ ʢʦʨ rʨʘʡʦʥʘ ʏʠʤʠʦʥʩʢʦʡ ʩʪʘʥʮʠʠ, ʧʦ ʜʘʥʥʳʤ ʩʦʪʨʫʜʥʠʢʦʚ 

ʦʙʲʝʜʠʥʝʥʠʷ çʋʟʙʝʢʛʝʦʬʠʟʠʢʘè (ɹʘʙʘʜʞʘʥʦʚ ʠ ʜʨ., 1986), ʦʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʦʱʥʦʡ ʪʦʣ-

ʱʝʡ ʤʦʨʩʢʠʭ ʦʩʘʜʢʦʚ, ʩʣʦʞʝʥʥʳʭ ʘʨʛʠʣʣʠʪʘʤʠ ʪʝʤʥʦ-ʩʝʨʳʤʠ ʜʦ ʯʝʨʥʳʭ, ʧʣʦʪʥʳʤʠ (2,5-2,8 ʛ/ʩʤ3), 

ʪʨʝʱʠʥʦʚʘʪʳʤʠ (ʪʨʝʱʠʥʳ ʟʘʧʦʣʥʝʥʳ ʢʘʣʴʮʠʪʦʤ, ʠʥʦʛʜʘ ʙʝʣʳʤ ʘʥʛʠʜʨʠʪʦʤ), ʦʯʝʥʴ ʢʨʝʧʢʠʤʠ, ʩ 

ʨʝʜʢʠʤʠ ʧʦʨʦʧʣʘʩʪʘʤʠ ʧʝʩʯʘʥʠʢʦʚ ʠ ʘʣʝʚʨʦʣʠʪʦʚ, ʨʝʜʢʠʤʠ ʚʢʣʶʯʝʥʠʷʤʠ ʜʦʣʦʤʠʪʘ, ʢʨʝʤʥʠʩʪʦʛʦ 
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ʤʘʪʝʨʠʘʣʘ, ʦʙʫʛʣʝʥʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʢʦʪʦʨʳʭ ʦʙʫʩʣʦʚ-

ʣʠʚʘʝʪ ʥʝʯʝʪʢʦ ʚʳʨʘʞʝʥʥʫʶ ʩʣʦʠʩʪʦʩʪʴ. ʇʦ ʧʨʦʤʳʩʣʦʚʦ-ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʦʥʠ ʚʳ-

ʜʝʣʷʶʪʩʷ ʨʝʟʢʠʤ ʩʢʘʯʢʦʤ ʫʜʝʣʴʥʳʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʦʪ 2,5 ʜʦ 20-25 ʆʤĿʤ (ʨʠʩ. 10). 

 
 

ʈʠʩ. 10. ɻʝʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ ʛʘʟʦʥʝʬʪʷʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʏʠʤʠʦʥ (ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʦʙʲ-
ʝʜʠʥʝʥʠʷ çʋʟʙʝʢʛʝʦʬʠʟʠʢʘè), 1 ï ʩʢʚʘʞʠʥʳ; 2 ï ʤʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʘʷ ʩʪʘʥʮʠʷ; 3 ï ʛʘʟʦʥʝʬʪʷʥʦʡ 

ʟʘʣʝʞʴ; 4 ï ʨʘʟʣʦʤ.  
 

Fig. 10. Geological profile of the Chimion gas and oil field (based on the materials of the Uzbekgeof-
izika association), 1 ï wells; 2 ï magnetometric station; 3 ï gas and oil deposit; 4 ï fault. 

 

2. ʉʪʘʥʮʠʷ ʏʠʤʠʦʥ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʦʤ ʫʟʣʝ, ʛʜʝ ʧʝʨʝʩʝʢʘʶʪʩʷ ʘʢʪʠʚʠʟʠ-

ʨʦʚʘʥʥʳʝ ʰʠʨʦʪʥʳʝ ʖʞʥʦ-ʌʝʨʛʘʥʩʢʠʡ ʨʘʟʣʦʤ ʠ ʦʜʥʦʠʤʝʥʥʘʷ ʬʣʝʢʩʫʨʥʦ-ʨʘʟʨʳʚʥʘʷ ʟʦʥʘ ʩ ʧʦʧʝ-

ʨʝʯʥʳʤ ʂʫʤʙʝʣʴ-ʇʘʤʠʨʩʢʠʤ ʣʠʥʝʘʤʝʥʪʦʤ. ɺ ʵʪʦʤ ʨʘʡʦʥʝ ʥʘʭʦʜʷʪʩʷ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʝ ʤʝʩʪʦʨʦʞ-

ʜʝʥʠʷ ʏʠʤʠʦʥ ʠ ʍʦʥʢʳʟ. ʄʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʘʷ ʩʪʘʥʮʠʷ ʚ ʦʩʥʦʚʥʦʤ ʨʘʙʦʪʘʣʘ ʚʙʣʠʟʠ ʠʣʠ ʥʘʜ ʛʘʟʦ-

ʥʝʬʪʝʥʦʩʥʤrʳ ʩʪʨʫʢʪʫʨʘʤʠ. ʕʢʩʧʣʫʘʪʠʨʫʝʤʳʝ ʛʘʟʦʥʝʬʪʷʥʳʝ ʛʦʨʠʟʦʥʪʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʏʠʤʠʦʥ 

ʥʘʭʦʜʷʪʩʷ ʥʘ ʛʣʫʙʠʥʘʭ h = 200-300 ʤ (ʩʤ. ʨʠʩ. 10), ʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʍʦʥʢʳʟ ï h = 600-1100 ʤ.  

3. ʉʪʘʥʮʠʷ ʏʠʤʠʦʥ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʩʣʘʙʦʤʘʛʥʠʪʥʦʤ ʧʦʣʝ (æʊʘ = 0-100 ʥʊʣ). ʄʦʱʥʦʩʪʴ ʤʝ-

ʟʦ-ʢʘʡʥʦʟʦʡʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʩʣʦʞʝʥʥʳʭ ʩʣʘʙʦʤʘʛʥʠʪʥʳʤʠ ʠ ʥʝʤʘʛʥʠʪʥʳʤʠ ʧʦʨʦʜʘʤʠ, ʫʚʝʣʠʯʠ-

ʚʘʝʪʩʷ ʦʪ ʧʝʨʠʬʝʨʠʠ ʢ ʮʝʥʪʨʫ ʚʧʘʜʠʥʳ. ʄʘʛʥʠʪʥʘʷ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʠʭ 10õ50Ĭ10-6 ʉɻʉ.  

4. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʪʝʢʘʥʠʷ ʚʥʝʰʥʠʭ ʚʘʨʠʘʮʠʡ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʘ ʵʪʦʡ ʩʪʘʥʮʠʠ ʥʘ 30-

80% ʚʳʰʝ, ʯʝʤ ʫ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʤʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʠʭ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ ʋʟʙʝʢʠʩʪʘʥʘ 

(ʄʫʤʠʥʦʚ ʠ ʜʨ., 1979; ʄʫʤʠʥʦʚ ʠ ʜʨ., 1986). ʆʥʘ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʤʘʢʩʠʤʘʣʴʥʦʤ ʫʯʘʩʪʢʝ ʧʨʦʚʦʜʠ-

ʤʦʩʪʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʖʞʥʦ-ʊʷʥʴ-ʐʘʥɹʩʢʦʡ ʟʦʥʳ ʘʥʦʤʘʣʴʥʦʡ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ (ʖʊɸʕ) 

(ʄʫʤʠʥʦʚ ʠ ʜʨ., 1986; ɹʘʙʘʜʞʘʥʦʚ ʠ ʜʨ., 1986) (ʨʠʩ. 11). ɺʝʨʭʥʷʷ ʢʨʦʤʢʘ ʖʊɸʕ ʥʘʭʦʜʠʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ 4-6 ʢʤ. ʉʫʤʤʘʨʥʘʷ ʧʨʦʚʦʜʠʤʦʩʪʴ ʜʦʩʪʠʛʘʝʪ 350000 ʉʤ. ʅʘ ʛʣʫʙʠʥʝ 4-14 ʢʤ ʢʘʞʫʱʝʝʩʷ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʤʝʥʷʝʪʩʷ ʦʪ 10 ʜʦ 0,1 ʆʤĿʤ (ɹʘʙʘʜʞʘʥʦʚ ʠ ʜʨ., 1986). 

 
 

ʈʠʩ. 11. ʈʘʟʨʝʟ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʧʦ ʢʨʠʚʳʤ ɟ//, ʧʦʩʪʨʦʝʥʥʳʡ ʩ ʧʦʤʦʱʴʶ ʪʨʘʥʩʬʦʨʤʘ-
ʮʠʠ ʅʠʙʣʝʪʪʘ-ɺʠʪʛʝʥʰʪʝʡʥʘ, ʧʦ ɹʘʙʘʜʞʘʥʦʚʫ ʠ ʜʨ., 1986. 1 ï ʢʨʦʚʣʠ ʧʘʣʝʦʟʦʡʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ; 
2 ï ʠʟʦʜʠʥʘʤ rʩʦʧʨʦʪʠʚʣʝʥʠʡ ʚ ʆʤ ʤ; 3 ï ʦʙʣʘʩʪʠ ʚʳʩʦʢʦʡ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ; 4 ï ʛʣʫʙʠʥʥʳʝ 
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ʨʘʟʣʦʤʳ. ʉʠʥʝʢʣʠʟʘ: ɸ.ʉ. ï ɸʤʫʜʘʨʴʠʥʩʢʘʷ, ʖ.ʊ.ʉ. ï ʖʞʥʦ-ʊʷʥʴ-ʐʘʥʴʩʢʘʷ, ʉ.ʉ. ï ʉʳʨʜʘʨʴʠʥ-
ʩʢʘʷ.  

 
Fig. 11. The resistance section along the curves p//, constructed using the Niblett-

Wittgenstein transformation, by Babajanov et al., 1986. 1 ï roofs of the Paleozoic foundation; 2 ï iso-
dynamic resistances in ohms m; 3 ï areas of high electrical conductivity; 4 ï deep faults. Syneclise: AS ï 
Amudarya, Y.T.S. ï South Tien Shan, S.S. ï Sirdarya. 

 

5. ʉʪʘʥʮʠʷ ʏʠʤʠʦʥ, ʠʤʝʷ ʧʦʚʳʰʝʥʥʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ, ʨʝʘʛʠʨʫʝʪ ʚ ʦʩʥʦʚʥʦʤ ʥʘ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʧʨʝʜʝʣʘʭ ʖʞʥʦ-ʊʷʥʴ-ʐʘʥɹʩʢʦʛʦ ʙʣʦʢʘ, ʚʳʜʝʣʝʥʥʳʝ 

ʀ.ʋ.ɸʪʘʙʝʢʦʚʳʤ ʠ ʜʨ., 2022 (ʩʤ. ʨʠʩ. 2-8). ʄʠʥʠʤʘʣʴʥʘʷ ʩʠʣʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʦʪ ʢʦʪʦʨʦʡ ʤʦʞʥʦ 

ʦʞʠʜʘʪʴ ʧʨʝʜʚʝʩʪʥʠʢʦʚʳʡ ʩʠʛʥʘʣ, ʥʘ ʩʪʘʥʮʠʠ ʏʠʤʠʦʥ ʄ = 4,5. ʉʪʘʪʠʩʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʠʟ 11 

ʩʣʫʯʘʝʚ, ʧʨʦʠʩʰʝʜʰʠʭ ʚ ʨʘʜʠʫʩʝ ʦʪ ʩʪ. ʏʠʤʠʦʥ R Ò 50 ʢʤ, ʙʳʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʧʨʝʜʚʝʩʪʥʠʢʦ-

ʚʳʝ ʩʠʛʥʘʣʳ ʚʩʝʛʦ 4 ʩʣʫʯʘʷ. ʕʪʦ ʩʦʩʪʘʚʣʷʝʪ 36,34% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʧʨʦʠʩ-

ʰʝʜʰʠʭ ʚ R Ò 50 ʢʤ. ɹʦʣʝʝ ʩʣʘʙʳʝ ʄ Ò 4,5 (ʂ Ò 12,0) ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʚ ʦʩʥʦʚʥʦʤ ʧʨʦʠʩʭʦʜʷʪ ʙʝʟ 

ʢʘʢʠʭ-ʣʠʙʦ ʧʨʝʜʚʝʩʪʥʠʢʦʚʳʭ ʩʠʛʥʘʣʦʚ. ɿʥʘʯʠʪ, ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʙʥʘʨʫʞʠʪʴ ʧʨʝʜʚʝʩʪʥʠʢʦʚʳʡ 

ʩʠʛʥʘʣ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʘ ʩʪ. ʏʠʤʠʦʥ, ʧʨʠʨʘʝɦʥʠʝ ʫʧʨʫʛʦʡ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʜʦʣʞʥʦ 

ʧʨʝʚʳʰʘʪʴ 1012 ɼʞʦʫʣʴ. ʈʝʟʫʣʴʪʘʪʳ ʩʪʘʪʠʩʪʠʢʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʩʪ. ʏʠʤʠʦʥ ʚ ʥʦʨʤʘʣʴʥʳʝ 

ʧʝʨʠʦʜʳ ʝʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʠʚʝʜʝʥ rʚ ʪʘʙʣ. 1.  

ʊʘʢ, ʟʘ ʧʝʨʠʦʜ 1980-2023 ʛʛ. (ʢʨʦʤʝ ʧʝʨʠʦʜʦʚ 1993-2005 ʠ 2010-2013 ʛʛ.) ʚ ʧʨʝʜʝʣʘʭ ʚʩʝʛʦ 

ʖʞʥʦ-ʊʷʥʴ-ʐʘʥɹʩʢʦʛʦ ʙʣʦʢʘ ʧʨʦʠʟʦʰʣʠ 67 ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʄ Ó 4,5. ɽʩʣʠ ʠʟ 53 ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ 

ʄ = 4,5-5,0 ʚ 5-ʪʠ ʩʣʫʯʘʷʭ (9,4%) ʙʳʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʧʨʝʜʚʝʩʪʥʠʢʦʚʳʝ ʩʠʛʥʘʣʳ, ʪʦ ʦʩʪʘʣʴʥʳʝ 

47 ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʄ = 4,5-5,0 ʧʨʦʠʟʦʰʣʠ ʙʝʩʩʣʝʜʥʦ. 
 

 

ʊʘʙʣʠʮʘ 1  

ʈʝʟʫʣʴʪʘʪʳ ʩʪʘʪʠʩʪʠʢʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʤʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ ʏʠʤʠʦʥ ʢ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤ  

ʖʞʥʦ-ʊʷʥʴ-ʐʘʥɹʩʢʦʛʦ ʙʣʦʢʘ ʚ ʧʝʨʠʦʜʳ ʝʛʦ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ  

 

Table 1 

Results of statistics on the sensitivity of the Chimion magnetometric station to earthquakes 

 of the South Tien Shan block during its normal operation 
 

ʇʝʨʠʦʜ ʬʫʥʢʮʠ-

ʦʥʠʨʦʚʘʥʠʷ, 
ʛʦʜʳ 

ʆʰʠʙʢʠ ʦʪʢʣʦʥʝʥʠʷ 

ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ 
ʟʥʘʯʝʥʠʡ æʊ ʦʪ 

ʩʨʝʜʥʝʤʝʩʷʯʥʳʭ 

(ůʩʨ2), ʥʊʣ 

ʉʦʦʪʥʦʰʝʥʠʝ ʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʧʨʝʜʚʝʩʪʥʠʢʦʚʳʭ ʩʠʛʥʘʣʦʚ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ (ʧʦ ʤʘʛʥʠʪʫʜʝ) ʢ ʦʙʱʝʤʫ ʢʦʣʠʯʝʩʪʚʫ ʦʪ ʘʥʘʣʦ-
ʛʠʯʥʳʭ ʩʦʙʳʪʠʡ, ʧʨʦʠʩʰʝʜʰʠʭ ʚ ʖʞʥʦ-ʊʷʥʴ-ʐʘʥɹʩʢʦʤ ʙʣʦʢʝ 

ʄ = 4,5-5,0 ʄ = 5,1-5,5 ʄ = 5,6-6,0 ʄ Ó 6,0 

1980-1988 Ñ 0,81 2 / 8 1 / 1 1 / 1 0 / 0 

1989-1992 Ñ 2,0-2,9 0 / 13 2 / 3 1 / 1 0 / 0 

1993-2005 -- -- -- -- -- -- - / - -- -- -- -- -- -- 

2006-2009 Ñ 2,7 0 / 7 0 / 1 1 / 1 1 / 1 

2010-2013 Ñ 10,0     

2014-2016  Ñ 0,8-1,0 0 / 4 0 / 0 1 / 1 0 / 0 

2017-2019 Ñ 0,8-1,7 0 / 12 0 / 1 1 / 1 0 / 0 

2019-2021 Ñ 0,3-0,5 3 / 7 1 / 1 0 / 0 0 / 0 

2021-2023  0 / 2 0 / 0 1 / 1 0 / 0 

ɿʘ ʚʝʩ ɹʧʝʨʠʦʜ  5 / 5 3 4 / 7 6 / 6 1 / 1 

ʇʨʦʷʚʣʝʥʠʝ 
ʧʨʝʜʚʝʩʪʥʠʢʘ, % 

 
9,4% 57,1% 100% 100% 

 

 

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʩʠʣʳ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʨʘʩʪʝʪ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʩʪʘʥʮʠʠ ʢ ʥʠʤ ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʵʧʠʮʝʥʪʨʘʣʴʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʦʨʠʝʥʪʘʮʠʠ ï ʦʪ 57,1 ʜʦ 100% ʜʣʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, 

ʧʨʦʠʩʭʦʜʷʱʠʭ ʪʦʣʴʢʦ ʚ ʧʨʝʜʝʣʘʭ ʖʞʥʦ-ʊ̫ ʥʴ-ʐʘʥɹʩʢʦʛʦ ʙʣʦʢʘ.  

6. ʋʤʝʩʪʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʥʘʢ ʙʫʭʪʦʦʙʨʘʟʥʦʛʦ ʩʨʝʜʥʝʧʝʨʠʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʚ ʝʜʠʥʩʪʚʝʥʥʦʤ 

ʩʣʫʯʘʝ ʝʛʦ ʨʝʛʠʩʪʨʘʮʠʠ ʥʘʜ ʦʯʘʛʦʤ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʙʳʣ ʦʪʨʠʮʘʪʝʣʴʥʳʤ (ʧʨʠʤʝʨ ï ʧʨʝʜʚʝʩʪʥʠʢʦ-

ʚʳʡ ʩʠʛʥʘʣ ʦʪ ʏʠʤʠʦʥʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 06.05.1982 ʛ.). ɺ ʦʩʪʘʣʴʥʳʭ 16 ʩʣʫʯʘʷʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 
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ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʦʯʘʛʠ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʚʜʘʣʠ ʦʪ ʨʝʛʠʩʪʨʘʪʦʨʘ, ʩʠʛʥʘʣʳ ʙʳʣʠ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ (ʧʨʠ-

ʤʝʨʳ ʥʘ ʨʠʩ. 2-8). 

7. ʋʩʪʦʡʯʠʚʦʩʪʴ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʧʘʨʘʤʝʪʨʦʚ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʨʠ ʧʝʨʝʤʝʱʝʥʠʠ ʤʝʩʪʘ ʫʩʪʘ-

ʥʦʚʢʠ ʤʘʛʥʠʪʦʤʝʪʨʘ ʚ ʨʘʜʠʫʩʝ 5-8 ʢʤ ʦʪ ʂʇʉ ʏʠʤʠʦʥ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʠʩʪʦʯʥʠʢ ʧʨʝʜ-

ʚʝʩʪʥʠʢʦʚʳʭ ʩʠʛʥʘʣʦʚ ʥʘʭʦʜʠʪʩʷ ʚ ʛʣʫʙʦʢʠʭ ʩʣʦʷʭ (h = 5-30 ʢʤ) ʟʝʤʥʦʡ ʢʦʨ.r ɿʥʘʯʠʪ, ʧʨʠʨʦʜʫ 

ʧʦʜʦʙʥʳʭ ʘʥʦʤʘʣʠʡ ʥʝʦʙʭʦʜʠʤʦ ʠʩʢʘʪʴ ʚ ʛʣʫʙʠʥʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ, ʯʝʤ ʚ ɻʢʩʧʣʫʘ-

ʪʠʨʫʝʤʳʭ ʧʣʘʩʪʘʭ ʛʘʟʦʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʘ ʛʣʫʙʠʥʘʭ 200-1100 ʤ (ʨʠʩ. 10, 12). 
 

 
 

ʈʠʩ. 12. ɻʨʘʬʠʢ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʝʞʝʤʝʩʷʯʥʳʭ ʚʘʨʠʘʮʠʡ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ (1) ʠ ʠʟ-
ʤʝʥʝʥʠ ̫ʦʙʲʝʤʘ ʜʦʙʳʯʠ ʥʝʬʪʠ ʠ ʚʦʜʳ (2) ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʏʠʤʠʦʥ. ʉʪʨʝʣʢʦʡ ʧʦʢʘʟʘʥ ʤʦ-
ʤʝʥʪ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʩ ʄ = 5,8 ʚ ʖʞʥʦ-ʊʷʥʴ-ʐʘʥɹʩʢʦʡ ʩʝʡʩʤʦʛʝʥʥʦʡ ʟʦʥʝ. 

 
Fig. 12. Graph of comparison of monthly variations of the geomagnetic field (1) and 

changes in the volume of oil and water production (2) in the Chimion field. The arrow shows the 
moment of occurrence of an earthquake with M = 5,8 in the South Tian Shan seismogenic zone. 

 

8. ɺ ʧʦʚʳʰʝʥʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʩʪ. ʏʠʤʠʦʥ ʤʦʞʥʦ ʝʱʝ ʨʘʟ ʫʙʝʜʠʪʩɹʷ, ʩʦʧʦʩʪʘʚʣʷʷ ʢʦʣʠ-

ʯʝʩʪʚʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʧʨʝʜʚʝʩʪʥʠʢʦʚʳʭ ʛʝʦʤʘʛʥʠʪʥʳʭ ʩʠʛʥʘʣʦʚ ʥʘ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʩʪʘʥʮʠ-

ʷʭ ʋʟʙʝʢʠʩʪʘʥʘ. 

ʂʦʣʠʯʝʩʪʚʦ ʚʳʷʚʣʝʥʥʳʭ ʩʨʝʜʥʝʧʝʨʠʦʜʥʳʭ ʙʫʭʪʦʦʙʨʘʟʥʳʭ ʧʨʝʜʚʝʩʪʥʠʢʦʚʳʭ ʘʥʦʤʘʣʠʡ ʚ ʟʘ-

ʚʠʩʠʤʦʩʪʠ ʦʪ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ ʨʘʩ-

ʧʨʝʜʝʣʝʥʦ ʪʘʢʠʤ ʦʙʨʘʟʦʤ: ʩʪ. ʏʠʤʠʦʥ ï 17 ʩʣʫʯʘʝʚ; ʩʪ. ɹʫʭʘʨʘ ï 6; ʩʪ. ʎʚʝʪʫʱʠʡ ï 5; ʩʪ. ʍʫʤʩʘʥ ʠ 

ʐʫʨʯʠ ï ʧʦ 3; ʩʪ. ʄʘʡʩʢ, ɹʘʭʤʘʣ (ɻʘʣʣʷʘʨʘʣ), ɸʥʜʠʞʘʥ, ʄʘʜʘʥʠʷʪ, ʊʘʤʜʳʙʫʣʘʢ ï ʧʦ 2; ʩʪ. ʉʘʤʘʨ-

ʢʘʥʜ (ʂʘʨʘʪʝʧʘ), ʊʘʰʘʪʘ ï ʧʦ 1 ʩʣʫʯʘʶ.  

ʇʨʝʜʚʝʩʪʥʠʢʠ ʩʧʝʮʠʬʠʯʝʩʢʠ ʩʪʫʧʝʥʯʘʪʦʡ ʬʦʨʤʳ ʦʙʥʘʨʫʞʝʥʳ ʥʘ ʩʪ. ʏʘʨʪʘʢ 6 ʨʘʟ, ʍʫʤʩʘʥ ʠ 

ʂʦʢʘʥʜ ï ʧʦ 1 ʨʘʟʫ. ɺʩʝʛʦ ʟʘ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ï 54 ʨʘʟʘ. ɿʥʘʯʠʪ, ʠʟ 54 ʩʣʫʯʘʝʚ (100%) ʨʝʛʠ-

ʩʪʨʘʮʠʠ ʧʨʝʜʚʝʩʪʥʠʢʦʚʦʛʦ ʩʠʛʥʘʣʘ 17 ʩʣʫʯʘʝʚ (31,5%) ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʥʘ ʩʪ. ʏʠʤʠʦʥ. 

ʆʩʪʘʣʴʥʳʝ (68,5%) ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʜʦʣʶ ʜʨʫʛʠʭ 14-ʪʠ ʩʪʘʥʮʠʡ. 

ʉʭʦʞʝʩʪʴ ʬʦʨʤ ʥʘʙʣʶʜʘʝʤʳʭ ʙʫʭʪʦʦʙʨʘʟʥʳʭ ʧʨʝʜʚʝʩʪʥʠʢʦʚʳʭ ʘʥʦʤʘʣʠʡ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 

ʠ ʧʨʠʨʘʱʝʥʠʷ ʫʧʨʫʛʦʡ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʚ ʤʦʜʝʣʷʭ ʧʦʜʛʦʪʦʚʢʠ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝ-

ʥʠʷ (ɼʦʙʨʦʚʦʣʴʩʢʠʡ, 1984) ʠ ʙʣʠʟʦʩʪʴ ʚʳʷʚʣʝʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʜʝʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʣʷ (ʥʘʢʣʦʥʳ 

ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ) lgætʘ = 0,26M + 0,63 (ʗʢʦʚʣʝʚ ʠ ʜʨ., 1981) c ʛʝʦʤʘʛʥʠʪʥʳʤʠ lgætʘ = 0,27M + 

0,84 (ʄʫʤʠʥʦʚ 2012) ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʙʱʥʦʩʪʠ ʠʭ ʠʩʪʦʯʥʠʢʘ, ʪ. ʝ. ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʦʤ 

ʦʪʢʣʠʢʝ ʠʭ ʢ ʧʨʠʨʘʝɦʥʠʷʤ ʫʧʨʫʛʦʡ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ (æW) ʚ ʟʦʥʝ ʧʦʜʛʦʪʦʚʢʠ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ.  

ɺ ʦʪʥʦʰʝʥʠʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʤʝʩʪʦ ʙʫʜʫʱʝʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ (ʩʤ. ʪʘʙʣ. 1), ʩʪʘʥʮʠʷ ʏʠʤʠ-

ʦʥ ʨʝʘʛʠʨʫʝʪ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʩ ʄ = 4,5-6,0, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʧʨʝʜʝʣʘʭ (ʧʦ ʢʨʘʷʤ) 

ʖʞʥʦ-ʊʷʥʴ-ʐʘʥɹʩʢʦʛʦ ʙʣʦʢʘ (ʝʛʦ ʨʘʟʤʝʨ 100Ĭ300 ʢʤ). ʕʪʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʝʧʣʦʭʦʡ ʧʦʢʘ-

ʟʘʪʝʣ ɹʤʠʨʦʚʦʛʦ ʫʨʦʚʥʷ. ɼʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʤʝʩʪʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 

ʤʦʞʥʦ ʫʤʝʥʴʰʠʪ ɹʧʨʠʤʝʨʥʦ ʥʘ ʦʜʠʥ ʧʦʨʷʜʦʢ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦʡ ʩʝʪʠ ʠ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠ̫ ʚ ʥʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ. 
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ɺ ʦʪʥʦʰʝʥʠʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʩʪ. ʏʠʤʠʦʥ ʢ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʠʣʴʥʝʡʰʠʤ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤ 

ʨʝʛʠʦʥʘ ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚ ʜʚʫʭ ʩʣʫʯʘʷʭ ʧʨʦʷʚʣʝʥʠʷ ʩ ʶʛʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʄ 

= 7,2 (2015 ʛ.) ʠ ʄ = 6,8 (2023 ʛ.) ʚ ʨʘʡʦʥʝ ʦʟ. ʉʘʨʝʟ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʧʨʝʜʚʝʩʪʥʠʢʦʚʳʝ ʩʠʛʥʘʣʳ, ʘ ʚ 

ʩʣʫʯʘʝ ʩ ʉʫʫʩʘʤʳʨʩʢʠʤ ʟʝʤʣʝʪʨʷʩʝʥʠʝʤ ʄ = 7,2 (1992 ʛ.) ʧʨʝʜʚʝʩʪʥʠʢʠ ʦʪʩʫʪʩʪʚʦʚʘʣʠ. ɺʠʜʠʤʦ, 

ʧʦʣ̫ ʥʘʧʨʷʞʝʥʠʡ, ʩʦʟʜʘʚʘʝʤʳʝ ʧʦʜʛʦʪʦʚʢʦʡ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʄ Ó 6,5, ʠʤʝʶʪ ʦʪʣʠʯʠʪʝʣʴʥʳʝ ʨʝʛʠ-

ʦʥʘʣʴʥʳʝ ʤʘʩʰʪʘʙʳ, ʯʝʤ ʦʩʪʘʣʴʥʳʝ. 

ʊʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʧʦ ʩʨʝʜʥʝʩʨʦʯʥʳʤ ʧʨʝʜ-

ʚʝʩʪʥʠʢʘʤ ʩʪ.ʏʠʤʠʦʥ ʚ ʦʩʥʦʚʥʦʤ ʟʘʚʠʩʠʪ ʦ ʩʠʣʳ ʧʨʝʜʩʪʦʷʱʝʛʦ ʩʦʙʳʪʠʷ. ɸʥʘʣʠʟ ʩʚʷʟʠ ʙʫʭʪʦʦʙ-

ʨʘʟʥʳʭ ʘʥʦʤʘʣʴʥʳʭ ʵʬʬʝʢʪʦʚ ʩ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʤʦʤʝʥʪʳ ʟʝʤʣʝʪʨʷʩʝ-

ʥʠʡ, ʢʘʢ ʧʨʘʚʠʣʦ (90%), ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʬʘʟʫ ʚʦʟʚʨʘʱʝʥʠʷ ʧʦʣʷ ʢ ʠʩʭʦʜʥʦʤʫ ʫʨʦʚʥʶ ʧʦʩʣʝ ʩʤʝʥ r

ʟʥʘʢʘ ʘʥʦʤʘʣʴʥʦʩʪʠ ʧʦʣʷ. ɿʥʘʯʠʪ, ʧʦ ʙʫʭʪʦʦʙʨʘʟʥʳʤ ʘʥʦʤʘʣʠʷʤ ʤʦʞʥʦ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʤʦʤʝʥʪ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʩ ʪʦʯʥʦʩʪʴʶ, ʚ ʩʨʝʜʥʝʤ ʩʦʠʟʤʝʨʠʤʦʡ ʩ ʧʦʣʦʚʠʥʦʡ ʜʣʠʪʝʣʴʥʦʩʪʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ 

ʘʥʦʤʘʣʴʥʳʭ ʧʨʦʷʚʣʝʥʠʡ. ʉʪʘʪʠʩʪʠʢʘ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʧʝʨʠʦʜʦʚ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʪʝ-

ʯʝʥʠʝ ʬʘʟʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʜʣʷ ʩʪ. ʏʠʤʠʦʥ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʠʟ 17 ʩʣʫʯʘʝʚ (30%) ʟʝʤʣʝʪʨʷʩʝʥʠʷ 

ʚʦʟʥʠʢʘʶʪ ʥʘ ʟʘʚʝʨʰʘʶʱʝʡʩʷ ʩʪʘʜʠʠ ʬʘʟʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʚ 30% ï ʧʦʩʣʝ ʧʦʣʥʦʛʦ ʝʛʦ ʚʦʩʩʪʘ-

ʥʦʚʣʝʥʠʷ (ʚ ʪʝʯʝʥʠʝ 1/8 ʯʘʩʪʠ ʚʩʝʛʦ ʘʥʦʤʘʣʴʥʦʛʦ ʧʝʨʠʦʜʘ æt) (ʨʠʩ. 13). ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʚ ʥʝʢʦʪʦ-

ʨʦʡ ʩʪʝʧʝʥʠ ʢʦʥʢʨʝʪʠʟʠʨʫʝʪ (ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ) ʚʨʝʤʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʷ, 

ʢʦʪʦʨʦʝ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 1-2 ʜʦ 2-3 ʤʝʩʷʮʝʚ ʜʣʷ ʩʨʝʜʥʝʧʝʨʠʦʥʳʭ ʧʨʝʜʚʝʩʪʥʠʢʦʚ, ʜʣʷ ʢʦʨʦʪʢʦʧʝʨʠʦʜ-

ʥʳʭ ï ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʜʦ 15-30 ʩʫʪʦʢ. 

 

 
 

ʈʠʩ. 13. ɺʝʨʦʷʪʥʦʩʪʥʦʝ ʚʨʝʤʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʘ-
ʜʠʠ ʨʘʟʚʠʪʠʷ ʥʘʙʣʶʜʝʥʠʷ ʩʨʝʜʥʝʧʝʨʠʦʜʥʦʡ ʙʫʭʪʦʦʙʨʘʟʥʦʡ ʛʝʦʤʘʛʥʠʪʥʦʡ ʧʨʝʜʚʝʩʪʥʠʢʦʚʦʡ 
ʘʥʦʤʘʣʠʠ ʩʪ. ʏʠʤʠʦʥ (ʠʟ 17 ʩʣʫʯʘʝʚ, ʚ ʧʨʦʮʝʥʪʘʭ). ʇʷʪʠʫʛʦʣʴʥʠʢ ï ʵʢʩʪʨʝʤʫʤ (ɽʭ) ʧʦʣʦʞʠʪʝʣʴ-
ʥʦʡ ʠʣʠ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʧʨʝʜʚʝʩʪʠʢʦʚʦʡ ʘʥʦʤʘʣʠʠ; æt ï ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʨʦʷʚʣʝʥʠʷ ʧʨʝʜʚʝʩʪʥʠʢʦʚʦʡ 
ʘʥʦʤʘʣʠʠ. 
 

Fig. 13. Probabilistic time of occurrence of an earthquake depending on the stage of 
development of the observation of a medium-period bay-shaped geomagnetic precursor anomaly 
of the Chimion station (out of 17 cases in percent). The pentagon is the extremum (Eh) of a positive or 
negative precursor anomaly; æt is the duration of the manifestation of the precursor anomaly. 

 

ʆʪʤʝʪʠʤ, ʯʪʦ ʧʦʷʚʣʝʥʠʝ ʢʦʨʦʪʢʦʧʝʨʠʦʜʥʦʡ ʘʥʦʤʘʣʠʠ ʚ ʟʘʚʝʨʰʘʶʱʝʡʩʷ ʩʪʘʜʠʠ ʩʨʝʜʥʝʧʝ-

ʨʠʦʜʥʳʭ ʘʥʦʤʘʣʠʡ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪ ʪʦʯʥʦʩʪʴ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚʨʝʤʝʥʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷ.  

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʙʫʜʫʪ ʚʳʷʚʣʝʥʳ ʢʘʯʝʩʪʚʝʥʥʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦ-

ʚʘʥʥʳʝ ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʛʥʦʟʠʨʫʝʤʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

 

ʆʪʤʝʯʝʥʥʳʝ ʚʳʰʝ ʦʩʥʦʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʧʨʦʭʦʞʜʝʥʠʷ 

ʛʝʦʤʘʛʥʠʪʥʳʭ ʚʘʨʠʘʮʠʡ ʥʘ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ ʏʠʤʠʦʥ ʧʦʟʚʦʣʷʶʪ ʚ ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʠ 

ʧʦʜʚʝʩʪʠ ʠʪʦʛʠ ʦʙ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʚʳʰʝʥʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʝʝ ʢ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʘʤ. 
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ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʚʳʰʝʥʥʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʩʪʘʥʮʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʜʘʯʥʳʤ ʚʳʙʦ-

ʨʦʤ ʝʝ ʤʝʩʪʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʦʤ ʩʤʳʩʣʝ: 

¶ ʚ ʧʨʝʜʝʣʘʭ ʖʞʥʦ-ʊʷʥʴ-ʐʘʥɹʩʢʦʛʦ ʙʣʦʢʘ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʚʳʰʝʥʥʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢ-

ʪʠʚʥʦʩʪʴʶ; 

¶ ʚ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʦʤ ʫʟʣʝ, ʦʙʨʘʟʦʚʘʥʥʦʤ ʧʝʨʝʩʝʯʝʥʠʝʤ ʟʦʥʳ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ 

ʪʨʝʭ ʘʢʪʠʚʠʟʠʨʦʚʘʥʥʳʭ ʨʘʟʣʦʤʦʚ. ʊʘʢ, ʛʦʨʥʳʝ ʧʦʨʦʜʳ ʵʪʦʛʦ ʨʘʡʦʥʘ ʩʠʣʴʥʦ ʨʘʟʨʳʭʣʝʥʳ ʠ ʩʢʣʦʥʥʳ 

ʢ ʠʟʤʝʥʝʥʠʶ ʩʚʦʠʭ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʝʥʷʶʱʠʭʩʷ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ; 

¶ ʥʘ ʫʯʘʩʪʢʝ ʖʞʥʦ-ʊʷʥʴ-ʐʘʥɹʩʢʦʡ ʨʝʛʠʦʥʘʣʴʥʦʡ ʟʦʥʳ ʘʥʦʤʘʣʴʥʦʡ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ.  

ʋʩʪʘʥʦʚʣʝʥʥʳʝ ʬʘʢʪʦʨʳ ʠ ʥʝʢʦʪʦʨʳʝ ʠʟʣʦʞʝʥʥʳʝ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʚ ʩʦʟʜʘʥʠʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʪʝʯʝʥʠʷ ʩʘʤʦʛʦ ʧʨʦʮʝʩʩʘ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 

ʠ ʧʨʠʨʦʜʳ ʝʛʦ ʧʨʝʜʚʝʩʪʥʠʢʦʚʳʭ ʩʠʛʥʘʣʦʚ. 

ɺ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʨʠ ʚʳʙʦʨʝ ʤʝʩʪʘ ʫʩʪʘʥʦʚʢʠ ʥʦʚʳʭ ʤʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʠʭ ʩʪʘʥ-

ʮʠʡ ʜʣʷ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʮʝʣʝʡ, ʘ ʪʘʢʞʝ ʧʨʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʦʮʝʥʢʘʭ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ ʩʪʘʥʮʠʡ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʫʯʠʪʳʚʘʪʴ ʚʳʰʝʫʢʘʟʘʥʥʳʡ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʨʝʰʝʥʠ ʁʵʪʦʡ ʧʨʦʙʣʝʤʳ. 
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ɸʥʥʦʪʘʮʠʷ. ɶʟʙʝʢʠʩʪʦʥʜʘʛʠ 40 ʡʠʣʣʠʢ ʠʟʣʘʥʠʰʣʘʨ ʘʩʦʩʠʜʘ ʛʝʦʤʘʛʥʠʪ ʟʠʣʟʠʣʘ ʜʘʨʘʢʯʠʣʘʨʠʥʠʥʛ 

ʏʠʤʠʦʥ ʩʪʘʥʮʠʷʩʠʜʘ ɾʘʥʫʙʠʡ ʊʠʥy-ʐʦʥʜʘ ʙ˄ʣʘʜʠʛʘʥ ʟʠʣʟʠʣʘʣʘʨʥʠ ʶץʦʨʠ ʩʝʟʫʚʯʘʥʣʠʛʠ ʭʫʜʫʜʥʠʥʛ ʛʝʦʣʦʛ-

ʛʝʦʬʠʟʠʢ ʰʘʨʦʠʪʣʘʨʠ ʙʠʣʘʥ ʙʦסʣʘʥʘʜʠ. ʍʫʩʫʩʘʥ ʩʪʘʥʮʠʷʥʠʥʛ ʞʦʡʣʘʰʠʣʫʚʠ ʭʫʜʫʜʜʘ ʫʯʪʘ ʬʘʦʣ ʝʨ 
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ʤʘʢʩʠʤʘʣ ˄ʪʢʘʟʫʚʯʠ ץʠʩʤʠʜʘ ʞʦʡʣʘʰʛʘʥʣʠʛʠ ʜʝʙ ʵʲʪʠʨʦʬ ʵʪʠʣʘʜʠ. 
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Annotation.  Based on 40 year old geomagnetic stationary studies, the increased sensitivity of the Champion 

Station to earthquakes in the Southern Tien Shan is associated with the geological and geophysical conditions of the 

area. Namely, the location of the station in the zone of dynamic action formed by the intersection of three activated 

faults in this area, as well as its location in the maximum area of electrical conductivity of the regional electrical 

conductivity anomaly. 

Key words: earthquake, harbinger, geomagnetic field, anomaly, propagation range, forecasting. 
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ʇʈʆɻʅʆɿʀʈʆɺɸʅʀɽ ɿɽʄʃɽʊʈʗʉɽʅʀʗ ʅɸ ʆʉʅʆɺɽ  

ʇʈɽɼʉʊɸɺʃɽʅʀʗ ʇɽʈʀʆɼɸ ɽɻʆ ʇʆɼɻʆʊʆɺʂʀ ʂɸʂ ʇʈʆʎɽʉʉɸ,  

ʈɸɿɺʀɺɸʖʑɽɻʆʉʗ ɺ ʈɽɾʀʄɽ ʉ ʆɹʆʉʊʈɽʅʀɽʄ 

 

ɺ.ɺ.ʅʘʛʦʨʥʳʡ 

ʉʫʤʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʉʫʤʳ, ʋʢʨʘʠʥʘ 

 

 
ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʦʪʨʝʥʘ ʤʝʪʦʜʠʢʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʦʩʥʦʚʘʥʥʘ̫ ʥʘ ʜʦʧʫʱʝʥʠʠ ʦ ʪʦʤ, 

ʯʪʦ ʧʨʦʮʝʩʩ ʧʦʜʛʦʪʦʚʢʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʧʨʦʮʝʩʩʘʤ, ʨʘʟʚʠʚʘʶʱʠʤʩʷ ʚ ʨʝʞʠʤʝ ʩ ʦʙʦʩʪʨʝʥʠʝʤ. 

ʉʚʦʡʩʪʚʘ ʤʝʪʦʜʠʢʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʳ ʥʘ ʧʨʠʤʝʨʝ ʨʝʪʨʦʧʨʦʛʥʦʟʘ ʨʷʜʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʥʘ ʦʩ-

ʥʦʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʫʯʝʥʳʤʠ-ʩʝʡʩʤʦʣʦʛʘʤʠ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ. ʈʝʟʫʣʴʪʘʪʳ ʘʧʨʦʙʠʨʦʚʘ-

ʥʠʷ ʤʝʪʦʜʠʢʠ ʧʦʜʪʚʝʨʜʠʣʠ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʧʨʦʮʝʩʩ ʧʦʜʛʦʪʦʚʢʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʤʦʞʥʦ ʩʦʧʦʩʪʘʚʠʪʴ ʩ 

ʧʨʦʮʝʩʩʦʤ, ʨʘʟʚʠʚʘʶʱʠʤʩʷ ʚ ʨʝʞʠʤʝ ʩ ʦʙʦʩʪʨʝʥʠʝʤ, ʠ ʧʦʣʫʯʠʪʴ ʥʘ ʦʩʥʦʚʝ ʵʪʦʛʦ ʧʨʦʛʥʦʟ ʚʨʝʤʝʥʠ ʦʙʦʩʪʨʝʥʠʷ 

ʩʝʡʩʤʦʦʙʩʪʘʥʦʚʢʠ ʚ ʟʘʜʘʥʥʦʤ ʩʝʡʩʤʦʦʧʘʩʥʦʤ ʨʝʛʠʦʥʝ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʛʥʦʟ ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʨʝʞʠʤ ʩ ʦʙʦʩʪʨʝʥʠʝʤ, ʚʨʝʤʷ ʦʙʦʩʪʨʝʥʠʷ ʩʝʡʩʤʦʦʙʩʪʘʥʦʚʢʠ.  

 

 

ɺʚʝʜʝʥʠʝ. ʋʟʙʝʢʠʩʪʘʥ ʨʘʩʧʦʣʦʞʝʥ ʚ ʩʝʡʩʤʦʦʧʘʩʥʦʤ ʨʝʛʠʦʥʝ, ʧʦʵʪʦʤʫ ʧʨʦʙʣʝʤʝ ʧʨʦʛʥʦʟʠʨʦ-

ʚʘʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʩʪʨʘʥʝ ʫʜʝʣʷʝʪʩʷ ʤʥʦʛʦ ʚʥʠʤʘʥʠʷ. ɿʘ ʧʦʩʣʝʜʥʠʝ 50-60 ʣʝʪ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʟʥʘ-

ʥʠʡ ʧʦʣʫʯʝʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʫʥʠʢʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ [1, 2]:  

¶ ʩʦʟʜʘʥʳ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʦʣʠʛʦʥʳ; 

¶ ʦʨʛʘʥʠʟʦʚʘʥ ʤʦʥʠʪʦʨʠʥʛ ʢʦʤʧʣʝʢʩʘ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ; 

¶ ʜʦʢʘʟʘʥʦ ʥʘʣʠʯʠʝ ʜʦʩʪʦʚʝʨʥʳʭ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʧʨʝʜʚʝʩʪʥʠʢʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠ ʫʩʪʘʥʦʚʣʝ-

ʥʳ ʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ; 

¶ ʨʘʟʨʘʙʦʪʘʥʳ ʤʦʜʝʣʠ ʦʯʘʛʘ ʠ ʧʨʦʮʝʩʩʦʚ ʧʦʜʛʦʪʦʚʢʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ.  

ɺʩʝ ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʥʘʫʯʥʳʝ ʦʩʥʦʚʳ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʠʢ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ʆʜʥʘ ʠʟ ʧʦʜʦʙʥʳʭ ʤʝʪʦʜʠʢ ʧʨʝʜʣʘʛʘʝʪʩʷ ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ. 

 

 

ʎʝʣʴ ʠ ʤʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʠʣʘʩʴ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ.  

ʄʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʢʣʶʯʘʣʩ ̫ʚ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʧʝʨʠʦʜʘ ʧʦʜʛʦʪʦʚʢʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʢʘʢ 

ʧʨʦʮʝʩʩʘ, ʨʘʟʚʠʚʘʶʱʝʛʦʩʷ ʚ ʨʝʞʠʤʝ ʩ ʦʙʦʩʪʨʝʥʠʝʤ.  

ʈʝʞʠʤ ʩ ʦʙʦʩʪʨʝʥʠʝʤ ʦʧʠʩʳʚʘʝʪʩʷ ʜʠʥʘʤʠʯʝʩʢʠʤ ʟʘʢʦʥʦʤ, ʧʨʠ ʢʦʪʦʨʦʤ ʚʝʣʠʯʠʥʘ, ʭʘʨʘʢʪʝʨʠ-

ʟʫʶʱʘʷ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ, ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʝʪ ʟʘ ʢʦʥʝʯʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ [3].  

ʇʦʜʦʙʥʳʝ ʨʝʞʠʤʳ ʦʧʠʩʳʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʤ ʫʨʘʚʥʝʥʠʝʤ:  

./11 a+=x
dt

dx
 (1) 

ʈʝʰʝʥʠʝ ʵʪʦʛʦ ʫʨʘʚʥʝʥʠʷ ʥʝʦʛʨʘʥʠʯʝʥʥʦ ʚʦʟʨʘʩʪʘʝʪ ʧʨʠ ʧʨʠʙʣʠʞʝʥʠʠ ʢ ʤʦʤʝʥʪʫ ʦʙʦʩʪʨʝʥʠʷ tf::  
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)(tx ~( ).
a-

-tt f  (2) 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʧʨʠʝʤʣʝʤʦʛʦ ʜʣʷ ʧʨʘʢʪʠʢʠ ʨʝʰʝʥʠʷ (2) ʧʝʨʝʭʦʜʷʪ ʦʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ ʧʦʢʘʟʘ-

ʪʝʣʷ a ʢ ʢʦʤʧʣʝʢʩʥʦʤʫ iba+ , ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʫʨʘʚʥʝʥʠʝ: 

( ) ( ) ( )( ).logRe)( ttPttttatx ff

ik

f

k

k -Ö-=-=
-+-

ä
aba  

(3) 

ʉʦʤʥʦʞʠʪʝʣʴ P(Ŀ) ʷʚʣʷʝʪʩʷ ʣʦʛʦʧʝʨʠʦʜʠʯʝʩʢʦʡ ʬʫʥʢʮʠʝʡ (4). 

.cos)( 1 ö
ö

÷

õ

æ
æ

ç

å
öö
÷

õ
ææ
ç

å -
Ö=

t
b

tt
Lnatʈ

f
 (4) 

ɺʳʨʘʞʝʥʠʝ (3) ʧʨʝʜʩʪʘʚʣʷʝʪ ʛʣʘʜʢʠʡ ʪʨʝʥʜ, ʥʘ ʢʦʪʦʨʳʡ ʥʘʢʣʘʜʳʚʘʶʪʩʷ ʣʦʛʦʧʝʨʠʦʜʠʯʝʩʢʠʝ 

ʢʦʣʝʙʘʥʠʷ, ʩʣʫʞʘʱʠʝ ʧʨʝʜʚʝʩʪʥʠʢʘʤʠ ʧʨʠʙʣʠʞʝʥʠʷ ʢ ʤʦʤʝʥʪʫ ʦʙʦʩʪʨʝʥʠʷ tf (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʚʨʝ-

ʤʝʥʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷ). ʇʨʠ ftt­  ʯʘʩʪʦʪʘ ʢʦʣʝʙʘʥʠʡ ɓ ʩʪʨʝʤʠʪʩʷ ʢ ʙʝʩʢʦʥʝʯʥʦʩʪʠ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʪʨʝʙʦʚʘʥʠʷʤ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʟʘʢʦʥʘ, ʢʦʪʦʨʦʤʫ ʩʣʝʜʫʝʪ ʨʝʞʠʤ ʩ ʦʙʦʩʪʨʝʥʠʝʤ. ʅʝʧʨʝʨʳʚʥʦʝ ʚʦʟʨʘʩʪʘ-

ʥʠʝ ʯʘʩʪʦʪʳ ɓ ʣʦʛʦʧʝʨʠʦʜʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʧʦʟʚʦʣʷʝʪ ʠʤ ʟʘʜʦʣʛʦ ʜʦ ʤʦʤʝʥʪʘ ʦʙʦʩʪʨʝʥʠʷ tf ʯʫʚʩʪʚʠ-

ʪʝʣʴʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʧʨʦʪʝʢʘʥʠʝ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʧʨʦʮʝʩʩʦʚ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʦʮʝʩʩ ʧʦʜʛʦʪʦʚʢʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʢʘʢ ʨʘʟʚʠʚʘʶʱʠʡʩʷ ʚ ʨʝʞʠʤʝ ʩ ʦʙʦʩʪʨʝʥʠʝʤ, 

ʧʦʣʘʛʘʷ, ʯʪʦ ʚʨʝʤʷ  ʧʦʜʛʦʪʦʚʢʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷ t ʧʦ ʤʝʨʝ ʧʨʠʙʣʠʞʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʩʪʨʝʤʠʪʩʷ ʢ ʤʦ-

ʤʝʥʪʫ ʦʙʦʩʪʨʝʥʠʷ tf  )( ftt­ ʠ ʚ ʤʦʤʝʥʪ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʷ  ʩʦʚʧʘʜʘʝʪ ʩ ʥʠʤ )( ftʊ= . 

ʇʨʦʛʥʦʩʪʠʯʝʩʢʠʡ ʧʨʠʟʥʘʢ, ʨʝʛʠʩʪʨʠʨʫʝʤʳʡ ʚ ʧʨʦʮʝʩʩʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʩʝʡʩʤʦʦʙʩʪʘʥʦʚʢʦʡ, 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʩʠʛʥʘʣ ɸʀʅʌ, ʩʦʩʪʦʷʱʠʡ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ (3), ʠʟ ʩʫʤʤʳ ʛʣʘʜ-

ʢʦʡ (ʪʨʝʥʜʦʚʦʡ) ɺʊʈ ʠ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ɸʇɽʈ ʩʦʩʪʘʚʣʷʶʱʠʭ [3].  

 

ʇɽʈʊʈʀʅʌ ɸɺA += . 
(5) 

 

ʇʝʨʠʦʜʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ɸʇɽʈ ʠʛʨʘʝʪ ʚ ʤʝʪʦʜʠʢʝ ʢʣʶʯʝʚʫʶ ʨʦʣʴ. çʇʝʨʠʦʜʠʯʝʩʢʠʝ ʧʨʦ-

ʮʝʩʩʳ ʚʦʦʙʱʝ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʦʜʥʘ ʠʟ ʦʩʥʦʚ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʪʝʦʨʠʡ ʚ ʩʘʤʳʭ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ. ʇʝ-

ʨʠʦʜʠʯʥʦʩʪʴ ï ʨʝʛʫʣʷʨʥʦʝ ʧʦʚʪʦʨʝʥʠʝ ʯʝʛʦ-ʣʠʙʦ ʚʦ ʚʨʝʤʝʥʠ ʠ (ʠʣʠ) ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ï ʫʙʝʞʜʘʝʪ ʥʘʩ ʚ 

ʧʦʟʥʘʚʘʝʤʦʩʪʠ ʤʠʨʘ, ʚ ʧʨʠʯʠʥʥʦʡ ʦʙʫʩʣʦʚʣʝʥʥʦʩʪʠ ʷʚʣʝʥʠʡ. ɺ ʩʫʱʥʦʩʪʠ, ʧʝʨʠʦʜʠʯʥʦʩʪʴ ï ʦʩʥʦʚʘ 

ʤʠʨʦʚʦʟʟʨʝʥʠʷ ʜʝʪʝʨʤʠʥʠʟʤʘ. ʇʦʥʠʤʘʥʠʝ ʝʝ ʧʨʠʨʦʜʳ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʩʦʙʳʪʠʷ, ʩʢʘʞʝʤ, ʟʘ-

ʪʤʝʥʠʷ ʠʣʠ ʧʦʷʚʣʝʥʠʝ ʢʦʤʝʪ. ɸ ʪʘʢʠʝ ʧʨʝʜʩʢʘʟʘʥʠʷ ï ʛʣʘʚʥʦʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʩʠʣʳ ʥʘʫʢʠè [4]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʘʥʘʣʠʟʫ ʧʦʜʚʝʨʛʘʣʘʩʴ ʠʤʝʥʥʦ ʧʝʨʠʦʜʠʯʝʩʢʘʷ ʩʦ-

ʩʪʘʚʣʷʶʱʘʷ ɸʇɽʈ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʦʥʘ ʚʳʜʝʣʷʣʘʩʴ ʠʟ ʠʩʭʦʜʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʩʠʛʥʘʣʘ ɸʀʅʌ. ʕʪʦ 

ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʫʪʝʤ ʨʘʟʣʦʞʝʥʠʷ ʧʦʩʣʝʜʥʝʛʦ ʥʘ ʵʤʧʠʨʠʯʝʩʢʠʝ ʤʦʜʳ [5]:  

 

11
25.05.025.0

+-
-+-=

iʀʅʌiʀʅʌiʀʅʌʇɽʈ ɸɸɸɸ . (6) 

 

ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʫʪʝʤ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʤʦʜʝʣʠ 

ɸʄʆɼ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ɸʇɽʈ. ɺ ʢʘʯʝʩʪʚʝ ʤʦʜʝʣʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʣʦʛʦʧʝʨʠʦʜʠʯʝʩʢʘʷ 

ʬʫʥʢʮʠʷ (4), ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ ʫʜʦʙʥʦʤ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʨʘʩʯʝʪʦʚ ʠ ʧʨʠʚʳʯʥʦʤ ʜʣʷ ʛʘʨʤʦʥʠʯʝʩʢʠʭ 

ʬʫʥʢʮʠʡ ʚʠʜʝ (7): 

 

( )[ ].cos0 jw +-Ö= iʄʆɼ tTLnɸɸ  (7) 

 

ɺʳʨʘʞʝʥʠʝ (7) ʩʦʜʝʨʞʠʪ ʯʝʪʳʨʝ ʥʝʠʟʚʝʩʪʥʳʭ ʧʘʨʘʤʝʪʨʘ: ʘʤʧʣʠʪʫʜʫ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʦʩʪʘʚ-

ʣʷʶʱʝʡ ï ɸ0; ʚʨʝʤʷ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ïʊ, ʯʘʩʪʦʪʫ ïw ʠ ʬʘʟʫ ʢʦʣʝʙʘʥʠʡ ïj. ʕʪʠ ʚʝʣʠʯʠʥʳ ʦʧʨʝʜʝʣʷ-

ʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʠʩʣʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤʳ ʥʝʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ (8). ʉʠʩʪʝʤʘ (8) ʩʦʩʪʘʚʣʝʥʘ 

ʥʘ ʦʩʥʦʚʝ ʟʥʘʥʠʷ ʘʨʛʫʤʝʥʪʦʚ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ɸʇɽʈ (6) tn, ʥʘ ʢʦʪʦʨʳʝ ʧʨʠʭʦʜʷʪʩʷ ʝʝ ʩʦʚ-

ʧʘʜʘʶʱʠʝ ʧʦ ʟʥʘʢʫ ʵʢʩʪʨʝʤʫʤʳ:  
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ʇʨʠ ʯʠʩʣʝʥʥʦʤ ʨʝʰʝʥʠʠ ʩʠʩʪʝʤʳ (8) ʧʦʣʫʯʘʶʪ ʩʣʝʜʫʶʱʠʝ ʚʳʨʘʞʝʥʠʷ (9) ʜʣʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʤʦʜʝʣʠ (7) [6]:  
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r  ï ʚʨʝʤʝʥʥʦʡ ʧʘʨʘʤʝʪʨ (1>r ); 21,, ++ nnn ttt ï ʚʨʝʤʷ, ʥʘ ʢʦʪʦʨʦʝ ʧʨʠʭʦʜʷʪ-

ʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʠ ʠʤʝʶʱʠʝ ʦʜʠʥ ʟʥʘʢ ʵʢʩʪʨʝʤʫʤʳ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ.  

ʈʝʰʝʥʠʝ ʩʠʩʪʝʤʳ (8) ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

¶ ʚʳʜʝʣʷʝʪʩʷ ʥʝ ʤʝʥʝʝ ʪʨʝʭ, ʦʪʩʪʦʷʱʠʭ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʧʦ ʬʘʟʝ ʥʘ ʫʛʦʣ p2 , ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʠ 

ʦʜʠʥʘʢʦʚʳʭ ʧʦ ʟʥʘʢʫ (ʤʘʢʩʠʤʫʤ ʠʣʠ ʤʠʥʠʤʫʤ) ʣʦʢʘʣʴʥʳʭ ʵʢʩʪʨʝʤʫʤʦʚ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶ-

ʱʝʡ ɸʇɽʈ; 

¶ ʬʠʢʩʠʨʫʝʪʩʷ ʚʨʝʤʷ t, ʥʘ ʢʦʪʦʨʦʝ ʧʨʠʭʦʜʷʪʩʷ ʥʘʡʜʝʥʥʳʝ ʵʢʩʪʨʝʤʫʤʳ (21,, ++ nnn ttt );  

¶ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʘʨʘʤʝʪʨ r, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʠʥʪʝʨʚʘʣʘʤʠ ʧʦ ʚʨʝʤʝ-

ʥʠ, ʦʪʜʝʣʷʶʱʠʤʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʩʦʚʧʘʜʘʶʱʠʝ ʧʦ ʟʥʘʢʫ ʵʢʩʪʨʝʤʫʤʳ. 

ʇʘʨʘʤʝʪʨ r ʜʦʣʞʝʥ ʧʨʝʚʳʰʘʪʴ ʝʜʠʥʠʮʫ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʭʘʨʘʢʪʝʨʥʦʤ ʜʣʷ ʣʦʛʦʧʝʨʠʦ-

ʜʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ʫʤʝʥʴʰʝʥʠʠ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʧʝʨʠʦʜʘ ʝʝ ʢʦʣʝʙʘʥʠʡ. ʋʤʝʥʴh ʝʥʠʝ ʧʝʨʠʦʜʘ ʚʝ-

ʜʝʪ ʢ ʨʦʩʪʫ ʯʘʩʪʦʪʳ ʢʦʣʝʙʘʥʠʡ ʣʦʛʦʧʝʨʠʦʜʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʩʦʙʝʥʥʦʩʪʴʶ ʧʦʚʝʜʝʥʠʷ 

ʧʨʦʮʝʩʩʦʚ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʚ ʨʝʞʠʤʝ ʩ ʦʙʦʩʪʨʝʥʠʝʤ.  

ɺʳʷʚʣʝʥʠʝ ʜʘʥʥʦʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʨʠ ʘʥʘʣʠʟʝ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ɸʇɽʈ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʡ ʧʨʠʟʥʘʢ ʦʧʠʩʳʚʘʝʪ ʩʝʡʩʤʦʦʙʩʪʘʥʦʚʢʫ ʢʘʢ ʧʨʦʮʝʩʩ, ʜʝʡʩʪʚʠ-

ʪʝʣʴʥʦ ʦʪʥʦʩʷʱʠʡʩʷ ʢ ʧʨʦʮʝʩʩʫ, ʨʘʟʚʠʚʘʶʱʝʤʫʩʷ ʚ ʨʝʞʠʤʝ ʩ ʦʙʦʩʪʨʝʥʠʝʤ. 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʧʨʘʚʠʣʴʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʥʝʠʟʚʝʩʪʥʳʭ (9), ʘ ʪʘʢʞʝ ʚ ʩʣʫʯʘʝ ʠʭ ʫʪʦʯ-

ʥʝʥʠʷ, ʤʠʥʠʤʠʟʠʨʫʝʪʩʷ ʨʘʟʥʠʮʘ (10) ʤʝʞʜʫ ʧʝʨʝʤʝʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ɸʇɽʈ (6) ʠ ʝʝ ʤʦʜʝʣʴʶ ɸʄʆɼ (7): 
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ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ 

ʤʝʪʦʜʠʢʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ɼʝʤʦʥʩʪʨʘʮʠʷ ʤʝʪʦʜʠʢʠ ʧʨʦʚʦʜʠʣʘʩʴ ʧʨʠ ʨʝʪʨʦʧʨʦʛʥʦʟʝ, 

ʦʩʫʱʝʩʪʚʣʝʥʥʦʤ ʥʘ ʦʩʥʦʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʨʷʜʘ ʣʝʪ ʫʯʝʥʳʤʠ-

ʩʝʡʩʤʦʣʦʛʘʤʠ ʋʟʙʝʢʠʩʪʘʥʘ [1, 2]. 

ʀʥʬʦʨʤʘʮʠʷ ʩʦʙʠʨʘʣʘʩʴ ʚ ʧʝʨʠʦʜʳ, ʧʨʝʜʰʝʩʪʚʦʚʘʚʰʠʝ ʊʘʚʘʢʩʘʡʩʢʦʤʫ [1] (ʨʠʩ. 1) ʠ ɸʣʘʡ-

ʩʢʦʤʫ [2] ʟʝʤʣʝʪʨʷʩʝʥʠʷʤ (ʨʠʩ. 4), ʘ ʪʘʢʞʝ ʚ ʧʝʨʠʦʜʳ ʨʝʛʠʩʪʨʘʮʠʠ ʘʥʦʤʘʣʴʥʳʭ ʚʘʨʠʘʮʠʡ ʤʘʛʥʠʪʥʦʛʦ 

ʧʦʣʷ ʥʘ ʩʪ. ʏʠʤʠʦʥ [2] (ʨʠʩ. 7) ʠ ʩʪʫʧʝʥʯʘʪʦʡ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʚʘʨʠʘʮʠʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʘ ʩʪ. ʂʦ-

ʢʘʥʜ [2] (ʨʠʩ. 10).  

ʇʨʦʚʝʜʝʥʥʳʡ ʩʦʛʣʘʩʥʦ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʝ ʘʥʘʣʠʟ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣ: 

¶ ʚʳʜʝʣʝʥʠʝ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ɸʇɽʈ ʠʟ ʠʩʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ɸʀʅʌ, ʦʧʠʩʚrʘʶʱʝʛʦ 

ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʡ ʧʨʠʟʥʘʢ ʢʘʞʜʦʛʦ ʠʟ ʟʝʤʣʝʪʨʷʩʝʥʠʡ (ʨʠʩ. 2, 5, 8, 11); 

¶ ʘʧʧʨʦʢʩʠʤʘʮʠʶ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ɸʇɽʈ ʝʝ ʤʦʜʝʣʴʶ ɸʄʆɼ (ʩʤ. ʨʠʩ. 2, 5, 8, 11); 

¶ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʛʥʦʟʘ ʚ ʛʨʘʬʠʯʝʩʢʦʡ (ʨʠʩ. 3, 6, 9, 12), ʪʝʢʩʪʦʚʦʡ (ʇʨʦʪʦʢʦʣ ˉ 

1-ˉ 4) ʠ ʪʘʙʣʠʯʥʦʡ (ʪʘʙʣ. 1-4) ʬʦʨʤʘʭ. 

ʊʘʚʘʢʩʘʡʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ 6 ʜʝʢʘʙʨʷ 1977 ʛ. 
 

 
ʈʠʩ. 1. ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʊʘʚʘʢʩʘʡʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ [1].  

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʊʘʚʘʢʩʘʡʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ. 
 

Fig. 1. Initial data for forecasting the Tavaksai earthquake [1]. 
The results of the Tavaksai earthquake prediction. 

 
 

 
ʈʠʩ. 2. ɸʧʧʨʦʢʩʠʤʘʮʠʷ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ɸʇɽʈ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ,  
ʟʘʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʥʘʢʘʥʫʥʝ ʊʘʚʘʢʩʘʡʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʝʝ ʤʦʜʝʣʴʶ ɸʄʆɼ. 

 
Fig. 2. Approximation of the periodic component of the magnetic field apertures recorded  

on the eve of the Tavaksai earthquake by its AMOD model. 
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ʈʠʩ. 3. ʇʨʦʛʥʦʟ ʊʘʚʘʢʩʘʡʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʠ ʝʛʦ ʬʘʢʪʠʯʝʩʢʘʷ ʜʘʪʘ. 

 
Fig. 3. Forecast of the Tavaksai earthquake and its actual date. 

 

ʇʨʦʪʦʢʦʣ ˉ 1 

ʩʨʝʜʥʝʩʨʦʯʥʦʛʦ ʧʨʦʛʥʦʟʘ ʊʘʚʘʢʩʘʡʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 
  

============================= 
|| ɼʘʪʘ  ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ:  || 
||             16.10.1976 ʛ.           || 

============================= 
 

ʇʈʆɻʅʆɿ: 
 

ʇʨʦʛʥʦʟ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʡ ʜʘʪʳ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ: 
 

10.12.1977 ʛ. 
ʠ ʠʟʤʝʥʷʝʪʩʷ ʩ ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʈ = 0,95 ʚ ʩʣʝʜʫʶʱʠʭ ʛʨʘʥʠʮʘʭ: 

 
ʦʪ  6.12.1977 ʛ.  ʜʦ  14.12.1977 ʛ. 

 ʂʨʘʪʢʦʩʨʦʯʥʳʡ ʧʨʦʛʥʦʟ ʊʘʚʘʢʩʘʡʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 

 
 

ʊʘʙʣʠʮʘ 1  
ʇʨʦʛʥʦʟ ʟʝʤʣʝʪʨ̫ʩʝʥʠʷ 

 (ʬʘʢʪʠʯʝʩʢʘʷ ʜʘʪʘ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 6.12.1977)  

ψωωωωωωωωωωωωωωφωωωωωωωωωωωωφωωωωωωωωωωωωφωωωωωωωωωωωωφωωωωωωωωωωωωχ 
ο    Ȣɒɤɒ      ο            ο            ο            ο            ο 
ο  ɡɢɠɕɟɠəɚ-    ο  ʭƚʪƚʦʮʬʫ  ο ʦʬƚʦʣƚʦʮʬʫ ο  ʦʩƚʦƚʦʮʬʬ ο  ʧʬƚʨƚʦʮʬʬ ο 
ο   ɢɠɔɒɟɚɱ    ο            ο            ο            ο            ο 
ςωωωωωωωωωωωωωωπωωωωωωωωωωωωπωωωωωωωωωωωωπωωωωωωωωωωωωπωωωωωωωωωωωωρ 
ο   ȭɢɠɕɟɠə    ο            ο            ο            ο            ο 
ο    ɖɒɤɭ      ο  ʭƚʧƚʦʮʬʬ  ο 11.12.1977  ο  ʦʬƚʭƚʦʮʬʬ ο  ʦƚʦʣƚʦʮʬʬ ο 
οəɗɞɝɗɤɢɱɣɗɟɚɱ ο            ο            ο            ο            ο 
ςωωωωωωωωωωωωωωπωωωωωωωωωωωωπωωωωωωωωωωωωπωωωωωωωωωωωωπωωωωωωωωωωωωρ 
ο  Ȭɤɜɝɠɟɗɟɚɗ  ο            ο            ο            ο            ο 
ο   ɡɢɠɕɟɠəɒ   ο    ʦƚʦ ˧   ο   -ʣƚʣ ˧   ο    ʣƚʩ ˧   ο    ʣƚʨ ˧   ο 
ο ɠɤ ɦɒɜɤɚɩɗɣ-  ο            ο            ο            ο            ο 
ο  ɜɠɛ ɖɒɤɭ    ο            ο            ο            ο            ο 
ςωωωωωωωωωωωωωωπωωωωωωωωωωωωπωωωωωωωωωωωωπωωωωωωωωωωωωπωωωωωωωωωωωωρ 
ο  Ȭɤɜɝɠɟɗɟɚɗ  ο            ο            ο            ο            ο 
ο   ɡɢɠɕɟɠəɒ   ο  - 301.78   ο    ʪƚʦʬ    ο  -ʦʦʣƚʬʧ   ο   -ʫʪƚʬʮ   ο 
οɠɤ ɦɒɜɤɚɩɗɣɜɠɛο            ο            ο            ο            ο 
οɖɒɤɭ ɔ ɣɥɤɜɒɧ ο            ο            ο            ο            ο 
υωωωωωωωωωωωωωωσωωωωωωωωωωωωσωωωωωωωωωωωωσωωωωωωωωωωωωσωωωωωωωωωωωωτ 

 

ɸʣʘʡʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ 1 ʥʦʷʙʨʷ 1978 ʛ. 
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ʈʠʩ. 4. ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ɸʣʘʡʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ [2] 

 
Fig. 4. Initial data for forecasting the Altai earthquake [2] 

 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ɸʣʘʡʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 

 

 

 
 

ʈʠʩ. 5. ɸʧʧʨʦʢʩʠʤʘʮʠʷ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ɸʇɽʈ ʢʦʨʦʪʢʦʧʝʨʠʦʜʥʦʡ ʧʨʝʜʚʝʩʪʥʠʢʦ-
ʚʦʡ ʘʥʦʤʘʣʠʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʦʡ ʥʘʢʘʥʫʥʝ ɸʣʘʡʩʢʦʛʦ ʟʝʤʣʝʪʨʩ̫ʝʥʠʷ, ʝʝ ʤʦ-

ʜʝʣʴʶ ɸʄʆɼ. 
 

Fig. 5. Approximation of the periodic component of the operas of the short-period precursor magnet-
ic field anomaly recorded the day before The Alai earthquake, its model is AMOD. 

 
 

 
 
 

ʈʠʩ. 6. ʇʨʦʛʥʦʟ ɸʣʘʡʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʠ ʝʛʦ ʬʘʢʪʠʯʝʩʢʘʷ ʜʘʪʘ. 
 

Fig. 6. Forecast of the Altai earthquake and its actual date. 
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ʇʨʦʪʦʢʦʣ ˉ 2 

ʩʨʝʜʥʝʩʨʦʯʥʦʛʦ ʧʨʦʛʥʦʟʘ ɸʣʘʡʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 
  

 
============================= 

||   ɼʘʪʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ:  || 
||              28.10.1978 ʛ.           || 

============================= 
 

ʇʈʆɻʅʆɿ: 
 

ʇʨʦʛʥʦʟ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʡ ʜʘʪʳ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ: 
 

2.11.1978 ʛ. 
ʠ ʠʟʤʝʥʷʝʪʩʷ ʩ ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʈ = 0,95 ʚ ʩʣʝʜʫʶʱʠʭ ʛʨʘʥʠʮʘʭ: 

 
ʦʪ 22.10.1978 ʛ. ʜʦ 11.11.1978 ʛ. 

 
ʂʨʘʪʢʦʩʨʦʯʥʳʡ ʧʨʦʛʥʦʟ ɸʣʘʡʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 

 

 
ʊʘʙʣʠʮʘ 2  

 
ʇʨʦʛʥʦʟ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 

(ʬʘʢʪʠʯʝʩʢʘʷ ʜʘʪʘ ʟʝʤʣʝʪʨʷʩʝʥʠʷ  2.11.1978) 
 
 

ψωωωωωωωωωωωωωωφωωωωωωωωωωωωφωωωωωωωωωωωωφωωωωωωωωωωωωφωωωωωωωωωωωωχ 
ο    Ȣɒɤɒ      ο            ο            ο            ο            ο 
ο  ɡɢɠɕɟɠəɚ-    ο ʧʩƚʦʣƚʦʮʬʭ ο ʧʫƚʦʣƚʦʮʬʭ ο ʧʬƚʦʣƚʦʮʬʭ ο ʧʮƚʦʣƚʦʮʬʭ ο 
ο   ɢɠɔɒɟɚɱ    ο            ο            ο            ο            ο 
ςωωωωωωωωωωωωωωπωωωωωωωωωωωωπωωωωωωωωωωωωπωωωωωωωωωωωωπωωωωωωωωωωωωρ 
ο   ȭɢɠɕɟɠə    ο            ο            ο            ο            ο 
ο    ɖɒɤɭ      ο  ʦʭƚʭƚʦʮʬʮ ο ʧʨƚʦʦƚʦʮʬʭ ο  3.11.1978  ο  3.11.1978  ο 
οəɗɞɝɗɤɢɱɣɗɟɚɱ ο            ο            ο            ο            ο 
ςωωωωωωωωωωωωωωπωωωωωωωωωωωωπωωωωωωωωωωωωπωωωωωωωωωωωωπωωωωωωωωωωωωρ 
ο  Ȭɤɜɝɠɟɗɟɚɗ  ο            ο            ο            ο            ο 
ο   ɡɢɠɕɟɠəɒ   ο   -ʦƚʦ ˧   ο   -ʣƚʦ ˧   ο   -ʣƚʣ ˧   ο   -ʣƚʣ ˧   ο 
ο ɠɤ ɦɒɜɤɚɩɗɣ-  ο            ο            ο            ο            ο 
ο  ɜɠɛ ɖɒɤɭ    ο            ο            ο            ο            ο 
ςωωωωωωωωωωωωωωπωωωωωωωωωωωωπωωωωωωωωωωωωπωωωωωωωωωωωωπωωωωωωωωωωωωρ 
ο  Ȭɤɜɝɠɟɗɟɚɗ  ο            ο            ο            ο            ο 
ο   ɡɢɠɕɟɠəɒ   ο   ʧʮʣƚʪʣ   ο    ʧʦƚʬʣ   ο    ʣƚʭʣ    ο    ʣƚʭʣ    ο 
οɠɤ ɦɒɜɤɚɩɗɣɜɠɛο            ο            ο            ο            ο 
οɖɒɤɭ ɔ ɣɥɤɜɒɧ ο            ο            ο            ο            ο 
υωωωωωωωωωωωωωωσωωωωωωωωωωωωσωωωωωωωωωωωωσωωωωωωωωωωωωσωωωωωωωωωωωωτ 

 

 

ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʩʪʫʧʝʥʯʘʪʦʡ ʩʧʝʮʠʬʠʯʝʩʢʦʡ 

ʚʘʨʠʘʮʠʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʘ ʩʪ. ʂʦʢʘʥʜ 
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ʈʠʩ. 7. ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʩʪʫʧʝʥʯʘʪʦʡ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʘʥʦʤʘ-

ʣʠʠ  
ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʘ ʩʪ. ʂʦʢʘʥʜ [2]. 

 
Fig. 7. Initial data for forecasting based on a step-specific anomaly  

of the magnetic field at art. Kokand [2]. 
 
 
 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʧʦ ʜʘʥʥʳʤ ʩʪ. ʂʦʢʘʥʜ 

 

 
 

ʈʠʩ. 8. ɸʧʧʨʦʢʩʠʤʘʮʠʷ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ɸʇɽʈ ʩʪʫʧʝʥʯʘʪʦʡ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʘʥʦʤʘ-
ʣʠʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʘ ʩʪ. ʂʦʢʘʥʜ ʤʦʜʝʣʴʶ ɸʄʆɼ. 

 
Fig. 8. Approximation of the periodic component of the operas of a step-specific magnetic field 

anomaly at art. Kokand by the AMOD model. 
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ʈʠʩ. 9. ʇʨʦʛʥʦʟ ʠ ʬʘʢʪʠʯʝʩʢʘʷ ʜʘʪʘ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʧʦ ʜʘʥʥʳʤ ʩʪ. ʂʦʢʘʥʜ. 
 

Fig. 9. Forecast and actual date of the earthquake according to art. Kokand. 
 
 
 

ʇʨʦʪʦʢʦʣ ˉ 3 
ʇʨʦʛʥʦʟ ʧʦ ʜʘʥʥʳʤ ʩʪ. ʂʦʢʘʥʜ 

 
============================= 

||   ɼʘʪʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ:   || 
||              11.10.1987 ʛ.             || 

============================= 
 

ʇʈʆɻʅʆɿ: 
 

ʇʨʦʛʥʦʟ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʡ ʜʘʪʳ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ: 
 

17.10.1987 ʛ. 
ʠ ʠʟʤʝʥʷʝʪʩʷ ʩ ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʈ = 0,95 ʚ ʩʣʝʜʫʶʱʠʭ ʛʨʘʥʠʮʘʭ: 

 
ʦʪ 16.10.1987 ʛ. ʜʦ 17.10.1987 ʛ. 

 
ʂʨʘʪʢʦʩʨʦʯʥʳʡ ʧʨʦʛʥʦʟ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʧʦ ʜʘʥʥʳʤ ʩʪ. ʂʦʢʘʥʜ 

ʊʘʙʣʠʮʘ 3  
ʇʨʦʛʥʦʟ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 

(ʬʘʢʪʠʯʝʩʢʘʷ ʜʘʪʘ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 14.10.1987) 

ψωωωωωωωωωωωωωωφωωωωωωωωωωωωφωωωωωωωωωωωωφωωωωωωωωωωωωφωωωωωωωωωωωωχ 
ο    Ȣɒɤɒ      ο            ο            ο            ο            ο 
ο  ɡɢɠɕɟɠəɚ-    ο  ʭƚʦʣƚʦʮʭʬ ο ʦʣƚʦʣƚʦʮʭʬ ο ʦʧƚʦʣƚʦʮʭʬ ο ʦʩƚʦʣƚʦʮʭʬ ο 
ο   ɢɠɔɒɟɚɱ    ο            ο            ο            ο            ο 
ςωωωωωωωωωωωωωωπωωωωωωωωωωωωπωωωωωωωωωωωωπωωωωωωωωωωωωπωωωωωωωωωωωωρ 
ο   ȭɢɠɕɟɠə    ο            ο            ο            ο            ο 
ο    ɖɒɤɭ      ο ʦʫƚʦʣƚʦʮʭʬ ο ʦʫƚʦʣƚʦʮʭʬ ο ʦʫƚʦʣƚʦʮʭʬ ο ʦʫƚʦʣƚʦʮʭʬ ο 
οəɗɞɝɗɤɢɱɣɗɟɚɱ ο            ο            ο            ο            ο 
ςωωωωωωωωωωωωωωπωωωωωωωωωωωωπωωωωωωωωωωωωπωωωωωωωωωωωωπωωωωωωωωωωωωρ 
ο  Ȭɤɜɝɠɟɗɟɚɗ  ο            ο            ο            ο            ο 
ο   ɡɢɠɕɟɠəɒ   ο   -ʣƚʣ ˧   ο   -ʣƚʣ ˧   ο   -ʣƚʣ ˧   ο   -ʣƚʣ ˧   ο 
ο ɠɤ ɦɒɜɤɚɩɗɣ-  ο            ο            ο            ο            ο 
ο  ɜɠɛ ɖɒɤɭ    ο            ο            ο            ο            ο 
ςωωωωωωωωωωωωωωπωωωωωωωωωωωωπωωωωωωωωωωωωπωωωωωωωωωωωωπωωωωωωωωωωωωρ 
ο  Ȭɤɜɝɠɟɗɟɚɗ  ο            ο            ο            ο            ο 
ο   ɡɢɠɕɟɠəɒ   ο    ʧƚʣʬ    ο    ʧƚʣʬ    ο    ʧƚʣʬ    ο    ʧƚʣʬ    ο 
οɠɤ ɦɒɜɤɚɩɗɣɜɠɛο            ο            ο            ο            ο 
οɖɒɤɭ ɔ ɣɥɤɜɒɧ ο            ο            ο            ο            ο 
υωωωωωωωωωωωωωωσωωωωωωωωωωωωσωωωωωωωωωωωωσωωωωωωωωωωωωσωωωωωωωωωωωωτ 
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ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʥʘ ʦʩʥʦʚʝ ʘʥʦʤʘʣʴʥʳʭ ʚʘʨʠʘʮʠʡ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʘ ʩʪ. ʏʠʤʠʦʥ 

 
 

ʈʠʩ. 10. ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʘʥʦʤʘʣʴʥʳʭ ʚʘʨʠʘʮʠʡ ʤʘʛʥʠʪʥʦʛʦ 
ʧʦʣʷ ʥʘ ʩʪ. ʏʠʤʠʦʥ [2]. 

 
Fig. 10. Initial data for forecasting based on anomalous variations of the magnetic field at the station 

Chimion [2]. 
 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʧʦ ʜʘʥʥʳʤ ʩʪ. ʏʠʤʠʦʥ 
 

 
ʈʠʩ. 11. ɸʧʧʨʦʢʩʠʤʘʮʠʷ ʤʦʜʝʣʴʶ ɸʄʆɼ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ɸʇɽʈ ʘʥʦʤʘʣʴʥʳʭ ʚʘʨʠʘ-

ʮʠʡ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʘ ʩʪ. ʏʠʤʠʦʥ ʚ 1981-1992 ʛʛ.  
 

Fig. 11. Approximation by the model of the modes of the periodic component of the operas of 
anomalous variations of the magnetic field at the station Champion in 1981-1992. 

                        
ʈʠʩ. 12. ʇʨʦʛʥʦʟ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʧʦ ʜʘʥʥʳʤ ʩʪ. ʏʠʤʠʦʥ ʠ ʝʛʦ ʬʘʢʪʠʯʝʩʢʘʷ ʜʘʪʘ. 

 
Fig. 12. Earthquake forecast according to the Chimion station and its actual date. 
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ʇʨʦʪʦʢʦʣ ˉ 4 
ʩʨʝʜʥʝʩʨʦʯʥʦʛʦ ʧʨʦʛʥʦʟʘ ʧʦ ʜʘʥʥʳʤ ʩʪ. ʏʠʤʠʦʥ 

 
ʇʈʆʊʆʂʆʃ 

ʧʨʦʛʥʦʟʘ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 

 
============================= 

|| ɼʘʪʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ:  || 
||              13.8.1992 ʛ.            || 

============================= 
 
 

ʇʈʆɻʅʆɿ: 
 

ʇʨʦʛʥʦʟ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʡ ʜʘʪʳ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ: 
 

10.9.1992 ʛ. 
ʠ ʠʟʤʝʥʷʝʪʩʷ ʩ ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʈ = 0,95 ʚ ʩʣʝʜʫʶʱʠʭ ʛʨʘʥʠʮʘʭ: 

 
ʦʪ  9.9.1992 ʛ.  ʜʦ  10.9.1992 ʛ. 

 
ʂʨʘʪʢʦʩʨʦʯʥʳʡ ʧʨʦʛʥʦʟ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʧʦ ʜʘʥʥʳʤ ʩʪ. ʏʠʤʠʦʥ 

  
ʊʘʙʣʠʮʘ 4  

ʇʨʦʛʥʦʟ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 
(ʬʘʢʪʠʯʝʩʢʘʷ ʜʘʪʘ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 4.9.1992) 

ψωωωωωωωωωωωωωωφωωωωωωωωωωωωφωωωωωωωωωωωωφωωωωωωωωωωωωφωωωωωωωωωωωωχ 
ο    Ȣɒɤɒ      ο            ο            ο            ο            ο 
ο  ɡɢɠɕɟɠəɚ-    ο  ʬƚʧƚʦʮʮʧ  ο  ʦʬƚʨƚʦʮʮʧ ο  ʧʬƚʩƚʦʮʮʧ ο  ʦʩƚʭƚʦʮʮʧ ο 
ο   ɢɠɔɒɟɚɱ    ο            ο            ο            ο            ο 
ςωωωωωωωωωωωωωωπωωωωωωωωωωωωπωωωωωωωωωωωωπωωωωωωωωωωωωπωωωωωωωωωωωωρ 
ο   ȭɢɠɕɟɠə    ο            ο            ο            ο            ο 
ο    ɖɒɤɭ      ο  ʦʣƚʮƚʦʮʮʧ ο  ʦʣƚʮƚʦʮʮʧ ο  ʦʣƚʮƚʦʮʮʧ ο  ʦʣƚʮƚʦʮʮʧ ο 
οəɗɞɝɗɤɢɱɣɗɟɚɱ ο            ο            ο            ο            ο 
ςωωωωωωωωωωωωωωπωωωωωωωωωωωωπωωωωωωωωωωωωπωωωωωωωωωωωωπωωωωωωωωωωωωρ 
ο  Ȭɤɜɝɠɟɗɟɚɗ  ο            ο            ο            ο            ο 
ο   ɡɢɠɕɟɠəɒ   ο   -ʣƚʣ ˧   ο   -ʣƚʣ ˧   ο   -ʣƚʣ ˧   ο   -ʣƚʣ ˧   ο 
ο ɠɤ ɦɒɜɤɚɩɗɣ-  ο            ο            ο            ο            ο 
ο  ɜɠɛ ɖɒɤɭ    ο            ο            ο            ο            ο 
ςωωωωωωωωωωωωωωπωωωωωωωωωωωωπωωωωωωωωωωωωπωωωωωωωωωωωωπωωωωωωωωωωωωρ 
ο  Ȭɤɜɝɠɟɗɟɚɗ  ο            ο            ο            ο            ο 
ο   ɡɢɠɕɟɠəɒ   ο    ʫƚʪʪ    ο    ʫƚʪʪ    ο    ʫƚʪʪ    ο    ʫƚʪʪ    ο 
οɠɤ ɦɒɜɤɚɩɗɣɜɠɛο            ο            ο            ο            ο 
οɖɒɤɭ ɔ ɣɥɤɜɒɧ ο            ο            ο            ο            ο 
υωωωωωωωωωωωωωωσωωωωωωωωωωωωσωωωωωωωωωωωωσωωωωωωωωωωωωσωωωωωωωωωωωωτ 
ɺ ʪʘʙʣ. 5 ʧʨʠʚʝʜʝʥʳ ʩʚʦʜʥʳʝ ʜʘʥʥʳʝ ʧʦ ʦʪʢʣʦʥʝʥʠʶ ʧʨʦʛʥʦʟʘ ʦʪ ʬʘʢʪʠʯʝʩʢʦʡ ʜʘʪʳ ʟʝʤʣʝʪʨʷ-

ʩʝʥʠʡ. 

 
ʊʘʙʣʠʮʘ 5  

ʌʘʢʪʠʯʝʩʢʘʷ ʠ ʧʨʦʛʥʦʟʥʘʷ ʜʘʪʳ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʠ ʠʭ ʦʪʣʠʯʠʝ 

Table 5  

Actual and forecast dates of the earthquake and their difference 
 

ʅʘʟʚʘʥʠʝ ʟʝʤʣʝʪʨʷʩʝʥʠ ̫ 

(ʧʨʠʨʦʜʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ) 

ʌʘʢʪʠʯʝʩʢʘʷ ʜʘʪʘ  

ʟʝʤʣʝʪʨʩ̫ʝʥʠʷ 

ʇʨʦʛʥʦʟ ʜʘʪʳ  

ʟʝʤʣʝʪʨʷʩʝʥʠʷ 

ʆʪʢʣʦʥʝʥʠʝ ʧʨʦʛʥʦʟʘ ʦʪ ʬʘʢʪʠʯʝ-

ʩʢʦʡ ʜʘʪʳ ʟʝʤʣʝʪʨʷʩʝʥʠʷ dt, ʩʫʪʢʠ 

ʊʘʚʘʢʩʘʡʩʢʦʝ 06.12.1977 ʛ. 11.12.1977 ʛ. 5  

ɸʣʘʡʩʢʦʝ 02.11.1978 ʛ. 03.11.1978 ʛ. 1 

ʉʪʫʧʝʥʯʘʪʘʷ ʩʧʝʮʠʬʠʯʝʩʢʘʷ ʘʥʦʤʘʣʠʷ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʘ ʩʪ. ʂʦʢʘʥʜ 
14.10.1987 ʛ. 16.10.1987 ʛ. 2 

ɸʥʦʤʘʣʴʥʘʷ ʚʘʨʠʘʮʠʷ ʤʘʛʥʠʪʥʦʛʦ 
ʧʦʣʷ ʥʘ ʩʪ. ʏʠʤʠʦʥ ʚ 1981-1992 ʛʛ. 

04.09.1992 ʛ. 10.09.1992 ʛ. 6 
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ʅʘ ʨʠʩ. 13-16 ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʦʢʘʟʘʥʦ ʠʟʤʝʥʝʥʠʝ ʧʦ ʤʝʨʝ ʧʨʠʙʣʠʞʝʥʠʷ ʢ ʤʦ-

ʤʝʥʪʫ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʯʘʩʪʦʪʳ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ. 

 

 
ʈʠʩ. 13. ʀʟʤʝʥʝʥʠʝ ʯʘʩʪʦʪʳ ʧʝʨʠʦʜʠʯʝʩʢʦʡ 
ʩʦʩʪʘʚʣʷʶʱʝʡ ʚ ʧʝʨʠʦʜ ʧʦʜʛʦʪʦʚʢʠ ʊʘʚʘʢ-

ʩʘʡʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ  
Fig. 13. Change in the frequency of the period-

ic component during the preparation of the 
Tavaksai earthquake. 

 
ʈʠʩ. 14. ʀʟʤʝʥʝʥʠʝ ʯʘʩʪʦʪʳ ʧʝʨʠʦʜʠʯʝʩʢʦʡ 
ʩʦʩʪʘʚʣʷʶʱʝʡ ʚ ʧʝʨʠʦʜ ʧʦʜʛʦʪʦʚʢʠ ɸʣʘʡ-

ʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ. 
 

Fig. 14. Change in the frequency of the periodic 
component during the preparation of the Altai 

earthquake. 
  

 
ʈʠʩ. 15 ʀʟʤʝʥʝʥʠʝ ʯʘʩʪʦʪʳ ʧʝʨʠʦʜʠʯʝʩʢʦʡ 
ʩʦʩʪʘʚʣʷʶʱʝʡ ʚ ʧʝʨʠʦʜ ʧʦʜʛʦʪʦʚʢʠ ʏʠʤʠ-

ʦʥʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 
 

Fig. 15 Change in the frequency of the periodic 
component during the preparation of the 

Champion earthquake 

 
ʈʠʩ. 16 ʀʟʤʝʥʝʥʠʝ ʯʘʩʪʦʪʳ ʧʝʨʠʦʜʠʯʝʩʢʦʡ 
ʩʦʩʪʘʚʣʷʶʱʝʡ ʚ ʧʝʨʠʦʜ ʧʦʜʛʦʪʦʚʢʠ ʂʦʢʘʥʜ-

ʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 
 

Fig. 16 Change in the frequency of the periodic 
component during the preparation of the 

Kokand earthquake 

  

ʇʨʠʤʝʥʝʥʠʝ ʨʘʩʩʤʦʪʨʝʥʥʦʡ ʚ ʩʪʘʪʴʝ ʤʝʪʦʜʠʢʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʦʜʪʚʝʨʜʠʣʦ ʟʘʣʦʞʝʥʥʦʝ ʚ ʝʝ 

ʦʩʥʦʚʫ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʧʨʦʮʝʩʩ ʧʦʜʛʦʪʦʚʢʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʢ ʧʨʦʮʝʩʩʫ, 

ʨʘʟʚʠʚʘʶʱʝʤʫʩʷ ʚ ʨʝʞʠʤʝ ʩ ʦʙʦʩʪʨʝʥʠʝʤ.  

ʀʟ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʦʧʠʩʚrʘʶʱʠʭ ʪʨʘʝʢʪʦʨʠʶ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʛʦ ʧʨʠʟʥʘʢʘ (ʩʤ. ʨʠʩ. 1, 4, 7, 

10), ʫʜʘʣʦʩʴ ʚʳʜʝʣʠʪʴ ʧʝʨʠʦʜʠʯʝʩʢʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ (ʩʤ. ʨʠʩ. 2, 5, 8, 11), ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʩʦʙʝʥ-

ʥʦʩʪʷʤ ʧʨʦʪʝʢʘʥʠʷ ʧʨʦʮʝʩʩʦʚ, ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʚ ʨʝʞʠʤʝ ʩ ʦʙʦʩʪʨʝʥʠʝʤ.  

ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʪʦʨʦʡ ʠʩ-

ʧʦʣʴʟʦʚʘʣʘʩʴ ʣʦʛʦʧʝʨʠʦʜʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ, ʧʦʟʚʦʣʠʣʘ: 

¶ ʩʦʩʪʘʚʠʪʴ ʧʨʦʛʥʦʟ ʚʨʝʤʝʥʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷ (ʩʤ. ʨʠʩ. 3, 6, 9, 12); 

¶ ʦʧʨʝʜʝʣʠʪʴ ʯʘʩʪʦʪʫ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʠ ʨʘʩʩʤʦʪʨʝʪʴ ʝʝ ʧʦʚʝʜʝʥʠʝ ʧʦ ʤʝʨʝ ʧʨʠ-

ʙʣʠʞʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʷ (ʩʤ. ʨʠʩ. 13-16).  

ʆʪʢʣʦʥʝʥʠʝ ʧʨʦʛʥʦʟʘ ʦʪ ʬʘʢʪʠʯʝʩʢʦʡ ʜʘʪʳ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʥʘʭʦʜʠʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 1 ʜʦ 6 ʩʫ-

ʪʦʢ (ʩʤ. ʪʘʙʣ. 5, ʇʨʦʪʦʢʦʣʳ ˉ 1-4, ʪʘʙʣ. 1-4). ʏʘʩʪʦʪʘ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶɦ ʝʡ ʧʦ ʤʝʨʝ ʧʨʠʙʣʠ-

ʞʝʥʠʷ ʢ ʤʦʤʝʥʪʫ ʦʙʦʩʪʨʝʥʠʷ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚʨʝʤʝʥʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷ), ʢʘʢ ʠ ʩʣʝʜʦʚʘʣʦ ʦʞʠʜʘʪʴ, 

ʚʦʟʨʘʩʪʘʝʪ (ʨʠʩ. 13-16).  
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ɺʳʚʦʜʳ 

 

1. ʈʘʟʨʘʙʦʪʘʥʘ ʠ ʘʧʨʦʙʠʨʦʚʘʥʘ ʥʘ ʦʩʥʦʚʝ ʩʚʝʜʝʥʠʡ ʦ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʘʭ ʟʝʤʣʝʪʨʷʩʝ-

ʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʫʯʝʥʳʤʠ-ʩʝʡʩʤʦʣʦʛʘʤʠ ʋʟʙʝʢʠʩʪʘʥʘ, ʤʝʪʦʜʠʢʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ.  

2. ɸʧʨʦʙʘʮʠʷ ʤʝʪʦʜʠʢʠ ʧʦʜʪʚʝʨʜʠʣʘ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʧʝʨʠʦʜ ʧʦʜʛʦʪʦʚʢʠ ʟʝʤʣʝʪʨʷ-

ʩʝʥʠʷ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʧʨʦʮʝʩʩ, ʨʘʟʚʠʚʘʶʱʠʡʩʷ ʚ ʨʝʞʠʤʝ ʩ ʦʙʦʩʪʨʝʥʠʝʤ.  

3. ɺ ʢʘʯʝʩʪʚʝ ʤʦʜʝʣʠ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʣʦʛʦʧʝʨʠʦʜʠʯʝʩʢʘʷ ʬʫʥʢ-

ʮʠʷ, ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʧʘʨʘʤʝʪʨʦʚ ʢʦʪʦʨʦʡ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʷʪʴ ʤʦʤʝʥʪ ʦʙʦʩʪʨʝʥʠʷ ʩʝʡʩʤʦʦʙʩʪʘʥʦʚʢʠ 

ʥʘ ʥʘʙʣʶʜʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʟʘʢʘʥʯʠʚʘʶʱʠʡʩʷ ʟʝʤʣʝʪʨʷʩʝʥʠʝʤ.  
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ZILZILANI  PROGNOZ QILISH , UNGA TAYYORGARLIK  DAVRINI  PORTLASH REJIMIDA  

RIVOJLANAYOTGAN  JARAYON  SIFATIDA  KO'RSATISH 

V.V.Nagorny 

 

Annotasiya. Zilzilalarni bashorat qilish usuli ko'rib chiqiladi. Texnika zilzilaga tayyorgarlik jarayoni port-

lash rejimida rivojlanayotgan jarayonlar bilan bog'liq bo'lishi mumkin degan taxminga asoslanadi. Texnikaning 

xususiyatlari O'zbekiston Respublikasi seysmologlari tomonidan olingan dastlabki ma'lumotlar asosida amalga 

oshirilgan bir qator zilzilalarning retro prognozi misolida ko'rsatilgan. Metodologiyani sinovdan o'tkazish natijalari 

zilzilaga tayyorgarlik jarayonini kuchayish rejimida rivojlanayotgan jarayon bilan taqqoslash mumkin degan tax-

minni tasdiqladi va shu asosda ma'lum bir seysmik vaziyatda seysmik vaziyatning kuchayishi vaqtini prognoz qilish 

mumkin. xavfli hududni olish mumkin. 

Kalit so'zlar: zilzila prognozi, kuchayish rejimi, seysmik kuchayish vaqti. 

 

 

EARTHQUAKE PREDICTION BASED ON PRESENTING HIS  

PREPARATION PERIOD AS  A BLUE-UP PROCESS 

V.Nahorny 

 

Annotation. The method of forecasting earthquakes is considered. The technique is based on the assump-

tion that the process of preparing an earthquake can be attributed to the processes developing in the blow-up mode. 

The properties of the technique are demonstrated on the example of a retro forecast of a number of earthquakes, car-

ried out on the basis of the initial data obtained by seismologists of the Republic of Uzbekistan. The results of test-

ing the methodology confirmed the assumption that the process of preparing an earthquake can be compared with 

the process developing in the blow-up mode and, on the basis of this, a forecast of the time of aggravation of the 

seismic situation in a given seismically hazardous region can be obtained. 

Key words: earthquake forecast, blow-up, seismic aggravation time. 
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SEYSMOTEKTONIKA VA GEODINAMIKA  
 

ʋɼʂ 551.243 

 

 

ʆʎɽʅʂɸ ʇʈʆʉʊʈɸʅʉʊɺɽʅʅʆɻʆ ʇʆʃʆɾɽʅʀʗ ʀ ɸʂʊʀɺʅʆʉʊʀ ʈɸɿʃʆʄʆɺ 

ʉɽʁʉʄʆʊɽʂʊʆʅʀʏɽʉʂʀʄʀ ʀ ɻɽʆʌʀɿʀʏɽʉʂʀʄʀ ʄɽʊʆɼɸʄʀ 

 

ʋ.ɸ.ʅʫʨʤʘʪʦʚ, ʖ.ʄ.ʉʘʜʳʢʦʚ, ɺ.ʈ.ʖʩʫʧʦʚ, ɿ.ʌ.ʐʫʢʫʨʦʚ 

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

 
ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʟʫʯʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʘʢ-

ʪʠʚʥʳʭ ʨʘʟʣʦʤʦʚ ʨʘʡʦʥʘ ʛʦʨ ɹʝʣʴʪʘʫ ʠ ʂʫʣʴʜʞʫʢʪʘʫ ɿʘʧʘʜʥʦʛʦ ʋʟʙʝʢʠʩʪʘʥʘ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʠ ʠʥ-

ʩʪʨʫʤʝʥʪʘʣʴʥʳʤʠ ʛʝʦʬʠʟʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ. ʉ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʥʝʦʜʥʦʨʦʜʥʦʩʪʝʡ, ʷʚ-

ʣʷʶʱʠʭʩʷ ʚʝʨʦʷʪʥʳʤʠ ʛʨʘʥʠʮʘʤʠ ʙʣʦʢʦʚ ʟʝʤʥʦʡ ʢʦʨʳ, ʨʘʟʜʝʣʝʥʥʭr ʨʘʟʣʦʤʘʤʠ, ʧʨʦʚʝʜʝʥʳ ʚʳʩʦʢʦʪʦʯʥʳʝ 

ʤʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʠʝ ʠ ʨʘʜʠʦʤʝʪʨʠʯʝʩʢʠʝ ʩʲʝʤʢʠ ʧʦ ʟʘʣʦʞʝʥʥʳʤ ʧʨʦʬʠʣʷʤ. ʇʫʪʝʤ ʩʦʚʤʝʩʪʥʦʛʦ ʘʥʘʣʠʟʘ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʣʫʯʝʥʘ ʜʝʪʘʣʴʥʘʷ ʠʥʬʦʨʤʘ-

ʮʠʷ ʦ ʩʠʩʪʝʤʝ ʨʘʟʣʦʤʦʚ, ʷʚʣ̫ʁ ʱʘʷʩʷ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʚʳʜʝʣʝʥʥʦʡ ʉʝʚʝʨʦ-ʂʫʣʴʜʞʫʢʪʘʫ-

ʊʫʨʢʝʩʪʘʥʩʢʦʡ ʩʝʡʩʤʦʛʝʥʥʦʡ ʟʦʥʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʡʩʤʦʪʝʢʪʦʥʠʢʘ, ʘʢʪʠʚʥʳʝ ʨʘʟʣʦʤʳ, ʥʦʚʝʡʰʠʝ ʜʚʠʞʝʥʠʷ, ʩʝʡʩʤʦʛʝʥʥʳʝ ʟʦʥʳ, 

ʛʝʦʤʘʛʥʠʪʥʦʝ ʧʦʣʝ, ʨʘʜʠʦʘʢʪʠʚʥʦʝ ʧʦʣʝ, ʘʥʦʤʘʣʴʥʳʝ ʧʦʣʷ, ʟʝʤʣʝʪʨʷʩʝʥʠʷ. 

 

ɺʚʝʜʝʥʠʝ 

ʇʦʩʣʝ ɻʘʟʣʠʡʩʢʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 1976 ʠ 1984 ʛʛ. ʠʥʪʝʨʝʩ ʢ ʩʝʡʩʤʦʪʝʢʪʦʥʠʢʝ ʊʫʨʘʥʩʢʦʡ 

ʧʣʘʪʬʦʨʤʳ ʨʝʟʢʦ ʚʦʟʨʦʩ. ʇʦʷʚʠʣʠʩʴ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʨʘʙʦʪʳ, ʚ ʢʦʪʦʨʳʭ ʦʙʩʫʞʜʘʣʠʩʴ ʦʩʦʙʝʥʥʦ-

ʩʪʠ ʛʣʫʙʠʥʥʦʛʦ ʩʪʨʦʝʥʠʷ, ʪʝʢʪʦʥʠʢʠ, ʥʝʦʪʝʢʪʦʥʠʢʠ, ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ. ʀʩ-

ʩʣʝʜʦʚʘʥʠʷ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ɿʘʧʘʜʥʦʛʦ ʋʟʙʝʢʠʩʪʘʥʘ ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦ-

ʨʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʦʚʝʡʰʠʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʜʚʠʞʝʥʠʷ ʩʬʦʨʤʠʨʦʚʘʣʠ ʩʦʚʨʝʤʝʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥ-

ʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠ ʩʦʦʪʥʦʰʝʥʠʝ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʪʝʨʨʠʪʦʨʠʠ. ʆʩʥʦʚʥʳʝ ʩʪʨʫʢʪʫʨʳ ʨʝ-

ʛʠʦʥʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʮʝʧ ɹʛʦʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʧʦʩʪʝʧʝʥʥʦ ʧʦʛʨʫʞʘʶʱʠʭʩʷ ʩ ʚʦʩʪʦʢʘ ʥʘ ʟʘʧʘʜ, 

ʤʝʞʛʦʨʥʳʭ ʠ ʧʨʝʜʛʦʨʥʳʭ ʧʨʦʛʠʙʦʚ, ʦʢʨʫʞʝʥʥʳʭ ʩʪʨʫʢʪʫʨʘʤʠ ʊʫʨʘʥʩʢʦʡ ʧʣʠʪʳ (ʀʙʨʘʛʠʤʦʚ ʠ ʜʨ., 

2002). ɺ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʫʙʳʚʘʶʪ ʠ ʘʤʧʣʠʪʫʜʳ, ʠ ʩʢʦʨʦʩʪʴ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ. ʇʨʠ 

ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʩʪʨʦʛʦ ʢʦʥʪʨʦʣʠʨʦʚʘʣʘʩʴ ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʨʘʟʣʦʤʘ-

ʤʠ ʠ ʬʣʝʢʩʫʨʥʦ-ʨʘʟʨʳʚʥʳʤʠ ʟʦʥʘʤʠ. ʉ ʤʘʩʰʪʘʙʥʦʩʪʴʶ ʠʭ ʧʨʦʷʚʣʝʥʠʷ, ʚ ʦʩʥʦʚʥʦʤ, ʩʚʷʟʘʥʳ ʫʩʣʦ-

ʚʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʩʠʩʪʝʤ ʠ ʟʦʥ ʥʦʚʝʡʰʠʭ ʧʦʜʥʷʪʠʡ ʠ ʦʧʫʩʢʘʥʠʡ, ʥʘ ʛʨʘʥʠʮʘʭ ʢʦʪʦʨʳʭ ʘʢʪʠʚʠʟʠʨʦ-

ʚʘʣʠʩʴ ʢʨʫʧʥʳʝ ʨʘʟʣʦʤʳ, ʧʨʠʚʦʜʷʱʠʝ ʚʧʦʩʣʝʜʩʪʚʠʠ ʢ ʛʝʥʝʨʘʮʠʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚʳʩʦʢʠʭ ʤʘʛʥʠ-

ʪʫʜ (ʀʙʨʘʛʠʤʦʚ, 1978). ɸʥʘʣʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʷʚʣʝʥʠʷ ʥʦʚʝʡʰʠʭ ʜʚʠʞʝʥʠʡ ʟʘ ʯʝʪʚʝʨʪʠʯʥʳʡ 

ʧʝʨʠʦʜ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʪʨʫʢʪʫʨʳ ʊʷʥʴ-ʐʘʥʷ, ʧʦʛʨʫʞʘʷʩʴ ʥʘ ʨʘʚʥʠʥʝ ʊʫʨʘʥʩʢʦʡ 

ʧʣʠʪʳ, ʥʝ ʟʘʪʫʭʘʪʁ, ʘ ʠʤʝʪʁ ʪʝʥʜʝʥʮʠʶ ʨʦʩʪʘ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ. ʅʘ ʦʩʥʦʚʝ ʵʪʦʛʦ ʘʚ-

ʪʦʨʳ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʪʝʨʨʠʪʦʨʠʷ ʟʘʧʘʜʥʦʛʦ ʧʦʛʨʫʞʝʥʠʷ ʊʷʥʴ-ʐʘʥʷ ʦʪʥʦʩʠʪʩʷ ʢ ʢʘʪʝʛʦʨʠʠ ʛʝʦ-

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʩʦʚʨʝʤʝʥʥʦʡ ʘʢʪʠʚʠʟʘʮʠʠ (ʀʙʨʘʛʠʤʦʚ ʠ ʜʨ., 2002). ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩ ʜʦ-

ʩʪʘʪʦʯʥʦʡ ʫʚʝʨʝʥʥʦʩʪʴʶ ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʠʥʪʝʥʩʠʚʥʳʝ ʛʦʨʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ, 

ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʥʦʚʝʡʰʝʤ ʵʪʘʧʝ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ ʠ ʧʨʦʜʦʣʞʘʶʱʠʝʩʷ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ ʧʦʚʳʰʝʥʠʝʤ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʝʡʩʤʠʯʥʦʩʪʠ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ 

ʩʠʣʴʥʳʭ ʠ ʩʠʣʴʥʝʡʰʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ (ʨʠʩ. 1). 
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ʈʠʩ. 1. ɺʳʢʦʧʠʨʦʚʢʘ ʠʟ ʢʘʨʪʳ ʩʝʡʩʤʦʪʝʢʪʦʥʠʢʠ ʋʟʙʝʢʠʩʪʘʥʘ (ʀʙʨʘʛʠʤʦʚ ʠ ʜʨ., 2002). 
1 ï ʣʠʥʝʡʥʦ-ʚʳʪʷʥʫʪʳʝ ʫʩʪʦʡʯʠʚʳʝ ʩʚʦʜʦʚʦ-ʙʣʦʢʦʚʳʝ ʧʦʜʥʷʪʠʷ ʉʨʝʜʥʝʛʦ ʠ ʖʞʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ; 2 
ï ʩʢʣʘʜʯʘʪʦ-ʙʣʦʢʦʚʳʝ ʧʦʜʥʷʪʠʷ ʟʘʧʘʜʥʦʛʦ ʠ ʶʞʥʦʛʦ ʧʦʛʨʫʞʝʥʠʷ ʖʞʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ, ʩʣʦʞʝʥʥʳʝ 
ʧʘʣʝʦʟʦʡʩʢʠʤʠ ʠ ʤʝʟʦʟʦʡʩʢʠʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ; 3 ï ʟʦʥʳ ʘʥʪʠʢʣʠʥʘʣʴʥʳʭ ʩʢʣʘʜʦʢ; 4 ï ʣʦʢʘʣʴʥʳʝ 
ʧʦʜʥʷʪʠʷ ʚ ʧʨʝʜʝʣʘʭ ʚʧʘʜʠʥ; 5 ï ʨʝʣʠʢʪʳ ʤʝʟʦʟʦʡ-ʢʘʡʥʦʟʦʡʩʢʠʭ ʧʨʦʛʠʙʦʚ ʚ ʦʙʣʘʩʪʷʭ ʧʦʜʥʷʪʠʡ; 6 ï 
ʤʝʞʛʦʨʥʳʝ ʧʨʦʛʠʙʳ; 7 ï ʧʨʝʜʛʦʨʥʳʝ ʧʨʦʛʠʙʳ; 8 ï ʊʫʨʘʥʩʢʘʷ ʧʣʠʪʘ; 9 ï ʘʢʪʠʚʥʳʝ ʨʘʟʣʦʤʳ; ʵʧʠʮʝʥ-
ʪʨʳ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʢʣʘʩʩʦʤ: 10 ï ʂ = 17, 11 ï 16, 12 ï 15, 13 ï 14;  
 

Fig. 1. Copy from the map of seismotectonics of Uzbekistan (Ibragimov et al., 2002). 1 ï 
linearly elongated stable arch-block uplifts of the Middle and Southern Tien Shan; 2 ï fold-block uplifts of 
the western and southern dips of the Southern Tien Shan, composed of Paleozoic and Mesozoic for-
mations; 3 ï zones of anticlinal folds; 4 ï local uplifts within the depressions; 5 ï relics of Mesozoic-
Kainʦzoic deflections in uplift areas; 6 ï intermountain deflections; 7 ï foothill deflections; 8 ï Turanian 
plate; 9 ï active faults; epicenters of earthquakes with energy class: 10 ï K = 17, 11 ï 16, 12 ï 15, 13 ï 
14; 

 

ɸʢʪʠʚʥʳʝ ʨʘʟʣʦʤʳ ɿʘʧʘʜʥʦʛʦ ʋʟʙʝʢʠʩʪʘʥʘ 

 

ɺ ʧʨʝʜʝʣʘʭ ɿʘʧʘʜʥʦʛʦ ʋʟʙʝʢʠʩʪʘʥʘ ʚʳʜʝʣʷʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʨʘʟʣʦʤʳ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ 

ʧʨʦʩʪʠʨʘʥʠʷ. ʈʘʟʣʦʤʳ ʜʨʫʛʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʨʦʷʚʣʷʶʪʩʷ ʵʧʠʟʦʜʠʯʝʩʢʠ, ʥʝ ʙʦʣʴʰʦʡ ʧʨʦʪʷʞʝʥʥʦ-

ʩʪʠ (ʨʠʩ. 2). ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʥʠ ʜʦʚʦʣʴʥʦ ʭʦʨʦʰʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʨʫʧʥʳʤʠ ʟʦʥʘʤʠ ʜʨʦʙʣʝʥʠʷ ʠ 

ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ (ɸʭʤʝʜʞʘʥʦʚ ʠ ʜʨ., 1967, 1971). ɺ ʟʘʢʨʳʪʦʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ 

ʨʘʟʣʦʤʳ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʧʦ ʛʝʦʬʠʟʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʘʤ. ɺ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ ʜʣʷ ʥʠʭ ʭʘʨʘʢʪʝʨʥʳ 

ʫʯʘʩʪʢʠ ʚʳʩʦʢʦʛʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʛʨʘʜʠʝʥʪʘ, ʨʝʟʢʦʛʦ ʩʤʝʱʝʥʠʷ ʦʩʝʡ ʤʘʛʥʠʪʥʳʭ ʘʥʦʤʘʣʠʡ, ʧʨʠ-

ʩʫʪʩʪʚʠʝ ʫʟʢʠʭ, ʣʠʥʝʡʥʦ ʚʳʪʷʥʫʪʳʭ ʣʦʢʘʣʴʥʳʭ ʘʥʦʤʘʣʠʡ. ɺ ʛʨʘʚʠʪʘʮʠʦʥʥʦʤ ʧʦʣʝ ʠʤ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʪ ʧʦʣʦʩʳ ʚʳʩʦʢʦʛʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʛʨʘʜʠʝʥʪʘ (ʩʪʫʧʝʥʠ), ʩʝʨʠʠ ʚʳʪʷʥʫʪʳʭ ʧʦ ʧʨʦʩʪʠʨʘʥʠʶ 

ʘʥʦʤʘʣʠʡ (ʊʘʣʴ-ɺʠʨʩʢʠʡ, 1982). ʇʦ ʤʘʪʝʨʠʘʣʘʤ ɻʉɿ, ʨʘʟʣʦʤʳ ʚʳʨʘʞʘʶʪʩʷ ʨʝʟʢʠʤ ʠʟʤʝʥʝʥʠʝʤ 

ʛʨʘʥʠʯʥʦʡ ʩʢʦʨʦʩʪʠ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʧʘʣʝʦʟʦʡʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ, ʘ ʦʪʜʝʣʴʥʳʝ ï ʥʘ ʛʨʘʥʠʮʝ ʄʦʭʦ-

ʨʦʚʠʯʠʯʘ (ɿʫʥʥʫʥʦʚ ʠ ʜʨ., 1974). ɸʥʘʣʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʟʣʦʤʥʦʡ ʪʝʢʪʦʥʠʢʠ ʨʝʛʠʦʥʘ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʪʝʯʝʥʠʝ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ ʟʦʥʳ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʢʦʪʦ-

ʨʳʝ ʨʘʟʛʨʘʥʠʯʠʚʘʶʪ ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ, ʘʢʪʠʚʠʟʠʨʦʚʘʣʠʩʴ ʥʝʩʢʦʣʴʢʦ 

ʨʘʟ. ʇʨʠʟʥʘʢʠ ʘʢʪʠʚʠʟʘʮʠʠ ʨʘʟʣʦʤʦʚ ʥʘʙʣʶʜʘʪʁʩʷ ʚ ʧʘʣʝʦʟʦʝ, ʧʘʣʝʦʛʝʥʝ, ʥʝʦʛʝʥʝ ʠ ʯʝʪʚʝʨʪʠʯʥʦʤ 

ʧʝʨʠʦʜʝ. ʆʪʤʝʯʘʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʘʢʪʠʚʠʟʘʮʠʷ ʠʭ ʚ ʘʣʴʧʠʡʩʢʦʝ ʚʨʝʤʷ (ʩʤ. ʨʠʩ. 2). 
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ʉʦʚʤʝʩʪʥʳʡ ʘʥʘʣʠʟ ʨʘʟʣʦʤʦʚ ʟʝʤʥʦʡ ʢʦʨʳ ʩ ʜʘʥʥʳʤʠ ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʦʙʩʣʝʜʦʚʘʥʠʡ 

ʵʧʠʮʝʥʪʨʘʣʴʥʦʡ ʦʙʣʘʩʪʠ ʚʦʟʥʠʢʰʠʭ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʟʘʪʫʭʘʥʠʷ ʩʝʡʩʤʠʯʝ-

ʩʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʮʝʥʢʠ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʦʟʚʦʣʠʣ ʚʳʜʝʣʠʪʴ 

ʦʩʥʦʚʥʳʝ ʩʝʡʩʤʦʛʝʥʥʳʝ ʟʦʥʳ ʪʝʨʨʠʪʦʨʠʠ ɿʘʧʘʜʥʦʛʦ ʋʟʙʝʢʠʩʪʘʥʘ ʠ ʦʮʝʥʠʪʴ ʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ 

ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ (ʀʙʨʘʛʠʤʦʚ ʠ ʜʨ., 2002). 

ʆʜʥʘ ʠʟ ʘʢʪʠʚʥʳʭ ʩʝʡʩʤʦʛʝʥʥʳʭ ʟʦʥ ʪʝʨʨʠʪʦʨʠʠ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʡ ʚ ʧʨʦʰʣʦʤ ʚʦʟʥʠʢʘʣ 

ʨʷʜ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ïʉʝʚʝʨʦ-ʂʫʣʴʜʞʫʢʪʘʫ-ʊʫʨʢʝʩʪʘʥʩʢʘʷ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʩʠʩʪʝʤʦʡ ʉʝʚʝ-

ʨʦ-ʂʫʣʴʜʞʫʢʪʘʫ-ʂʘʨʘʪʘʫ-ʊʫʨʢʝʩʪʘʥʩʢʠʭ ʨʘʟʣʦʤʦʚ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʈʳʞʢʦʚ ʠ ʜʨ., 

1962), ʚ ʨʘʡʦʥʝ ʂʫʣʴʜʞʫʢʪʘʫ ʵʪʦʪ ʨʘʟʣʦʤ, ʦʙʲʝʜʠʥʷʷʩʴ ʩ ʶʞʥʳʤʠ ʦʪʚʝʪʣʝʥʠʷʤʠ, ʩʦʟʜʘʝʪ ʇʨʝʜ-

ʢʫʣʴʜʞʫʢʪʘʫʩʢʫʶ ʬʣʝʢʩʫʨʥʦ-ʨʘʟʨʳʚʥʫʶ ʟʦʥʫ. ʆʩʪʘʪʦʯʥʳʝ ʜʝʬʦʨʤʘʮʠʠ, ʦʙʥʘʨʫʞʝʥʥʳʝ ʚ ʥʝʦʛʝʥ-

ʘʥʪʨʦʧʦʛʝʥʦʚrʭ ʦʙʨʘʟʦʚʘʥʠʷʭ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʘʢʪʠʚʥʦʩʪʠ ʟʦʥʳ ʚ ʛʦʣʦʮʝʥʦʚʦʤ ʧʝʨʠʦʜʝ. 

 
ʈʠʩ. 2. ʉʭʝʤʘʪʠʯʝʩʢʘʷ ʢʘʨʪʘ ʦʩʥʦʚʥʳʭ ʨʘʟʣʦʤʦʚ ɿʘʧʘʜʥʦʛʦ ʋʟʙʝʢʠʩʪʘʥʘ. 1 ï ʨʘʟʣʦʤʳ, 

ʨʘʟʜʝʣʷʶʱʠʝ ʛʝʦʩʪʨʫʢʪʫʨʥʳʝ ʦʙʣʘʩʪʠ, ʪʨʘʩʩʠʨʫʝʤʳʝ ʥʘ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʤʝʟʦ-ʢʘʡʥʦʟʦʡʩʢʠʭ 
ʦʪʣʦʞʝʥʠʷʭ, ʧʦ ʜʘʥʥʳʤ ʛʝʦʬʠʟʠʢʠ ʠ ʢʦʩʤʦʩʥʠʤʢʦʚ; 2 ï ʨʘʟʣʦʤʳ, ʨʘʟʜʝʣʷʶʱʠʝ ʦʩʥʦʚʥʳʝ ʩʪʨʫʢ-
ʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ ʩʢʣʘʜʯʘʪʳʭ ʩʠʩʪʝʤ, ʪʨʘʩʩʠʨʫʝʤʳʝ ʥʘ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʤʝʟʦ-ʢʘʡʥʦʟʦʡʩʢʠʭ 
ʦʪʣʦʞʝʥʠʷʭ; 3 ï ʵʪʘʧʳ ʨʘʟʚʠʪʠʷ ʨʘʟʣʦʤʘ; 4 ï ʩʙʨʦʩʳ (ʙʝʨʛʰʪʨʠʭʠ ʚ ʩʪʦʨʦʥʫ ʦʧʫʱʝʥʥʦʛʦ ʢʨʳʣʘ); 5 
ï ʚʟʙʨʦʩʳ; 6 ï ʥʘʜʚʠʛʠ (ʙʝʨʛʰʪʨʠʭʠ ʚ ʩʪʦʨʦʥʫ ʘʚʪʦʭʪʦʥʘ); 7 ï ʬʣʝʢʩʫʨʥʦ-ʨʘʟʨʳʚʥʳʝ ʟʦʥʳ; 8 ï ʛʦʩ-
ʫʜʘʨʩʪʚʝʥʥʘʷ ʛʨʘʥʠʮʘ. ʕʧʠʮʝʥʪʨʳ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʄ: 9 ï Ó7,0; 10 ï Ó6,5; 11 ï Ó6,0; 12 ï Ò5,9.  

 
Fig. 2. Schematic map of the main faults of Western Uzbekistan. 1 ï faults separating geo-

structural areas traced on the earth's surface in Mesocainʦzoic sediments according to geophysics and 
satellite images; 2 ï faults separating the main structural elements of folded systems traced on the earth's 
surface and Mesocainʦzoic sediments; 3 ï stages of fault development; 4 ï discharges (bergstrokes to-
wards the lowered wing); 5 ï surges; 6 ï thrusts (bergstreaks towards autakhton); 7 ï flexural-
discontinuous zones; 8 ï state border. Earthquake epicenters with M: 9 ï Ó 7,0; 10 ï Ó6,5; 11 ï Ó6,0; 12 ï 
Ò5,9. 

ʀʩʩʣʝʜʫʝʤʘʷ ʟʦʥʘ ʘʢʪʠʚʥʘ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʨʷʜ ʩʠʣʴʥʳʭ ʟʝʤ-

ʣʝʪʨʷʩʝʥʠʡ, ʚʦʟʥʠʢʰʠʭ ʚ ʝʝ ʧʨʝʜʝʣʘʭ (ɹʘʭʤʘʣʴʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ 1955 ʛ. ʩ ʄ = 5,2; 2017 ʛ. ʩ ʄ = 

5,2; ɻʘʣʣʷʘʨʘʣʩɹʢʦʝ 1967 ʛ. ʩ ʄ = 5,1). ɺ ʩʚʷʟʠ ʩ ʧʨʦʤʳʰʣʝʥʥʳʤ ʦʩʚʦʝʥʠʝʤ ʪʝʨʨʠʪʦʨʠʠ ʚʦʟʥʠʢʣʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ ʠʟʫʯʠʪʴ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ, ʫʪʦʯʥʠʪʴ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ ʦʮʝʥʠʪʴ ʠʭ ʩʦʚʨʝʤʝʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ. ʊʘʢ, ʙʳʣʠ ʧʨʦ-

ʚʝʜʝʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʝ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ 

ʨʘʡʦʥʝ ʛʦʨ ɹʫʢʘʥʪʘʫ ʠ ʂʫʣʴʜʞʫʢʪʫ. 
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ʄʝʪʦʜʠʢʘ ʠ ʨʝʟʫʣʴʪʘʪʳ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

 

ʄʝʪʦʜʠʢʘ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʢʦʤʧʣʝʢʩʥʦʤ ʘʥʘʣʠʟʝ ʨʝʟʫʣʴ-

ʪʘʪʦʚ ʤʦʨʬʦʩʪʨʫʢʪʫʨʥʦʛʦ ʠʟʫʯʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʝʣʴʝʬʘ ʩʦʚʤʝʩʪʥʦ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʝʰʠʬʨʠʨʦ-

ʚʘʥʠʷ ʢʦʩʤʦʬʦʪʦʩʥʠʤʢʦʚ, ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʦʡ ʩʢʦʨʦʩʪʝʡ ʥʦʚʝʡʰʠʭ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʚʝʨʪʠ-

ʢʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʤʦʨʬʦʩʪʨʫʢʪʫʨ, ʠʟʫʯʝʥʠʝʤ ʨʘʟʣʦʤʥʦʡ ʪʝʢʪʦʥʠʢʠ. ʂʘʤʝʨʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʨʝ-

ʟʫʣʴʪʘʪʦʚ ʧʦʣʝʚʳʭ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʩʦʚʤʝʩʪʥʳʡ ʘʥʘʣʠʟ ʩ ʠʤʝʶʱʠʤʠʩʷ ʤʘʪʝ-

ʨʠʘʣʘʤ ʧʨʝʜʳʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ ʩʣʝʜʫʶʱʝʝ: ʛʦʨʳ ɹʝʣʴʪʘʫ ʠ ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ ʂʫʣʴʞʫʢ-

ʪʘʫ ʧʨʝʜʩʪʘʚʣʷʶʪ ʥʠʟʢʦʛʦʨʥʳʡ ʠ ʭʦʣʤʠʩʪʳʡ ʨʝʣʴʝʬ (ʨʠʩ. 3) ʩ ʚʳʩʪʫʧʘʤʠ ʧʘʣʝʦʟʦʡʩʢʠʭ (ʈz), ʤʝʣʦ-

ʚʳʭ (ʂ) ʠ ʤʘʛʤʘʪʠʯʝʩʢʠʭ (ʠʥʪʨʫʟʠʚʥʳʭ) ʧʦʨʦʜ. ʆʥʠ, ʢʘʢ ʘʥʪʠʢʣʠʥʘʣʴʥʦʝ ʧʦʜʥʷʪʠʝ, ʦʙʨʘʟʦʚʘʥʳ ʚ 

ʪʝʯʝʥʠʝ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʵʪʘʧʘ ʨʘʟʚʠʪʠʷ (ʧʦʩʣʝʜʥʠʝ 25 ʤʣʥ. ʣʝʪ). 

ʉʦʚʨʝʤʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʛʦʨ ɹʝʣʴʪʘʫ ï ʵʪʦ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʦʝ ʧʦʜʥʷʪʠʝ ʧʘʣʝʦʟʦʡʩʢʠʭ ʧʦʨʦʜ, 

ʠʤʝʶʱʠʭ ʘʥʪʠʢʣʠʥʘʣʴʥʫʶ ʬʦʨʤʫ, ʨʘʟʙʠʪʦʝ ʥʘ ʜʚʝ ʯʘʩʪʠ ʩʠʩʪʝʤʦʡ ʛʨʷʜ ʟʘʧʘʜ-ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ 

ʧʨʦʩʪʠʨʘʥʠʷ. ʉʝʚʝʨʥʘʷ ʠ ʶʞʥʘʷ ʛʨʷʜʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʫʩʪʫʧʳ, ʨʝʟʢʦ ʦʙʨʳʚʘʶʱʠʝʩʷ 

ʥʘ ʩʝʚʝʨʝ ʠ ʶʛʝ. ʇʦ ʵʪʠʤ ʛʨʷʜʘʤ ʧʘʣʝʦʟʦʡʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʢʦʥʪʘʢʪʠʨʫʶʪ ʩ ʦʪʣʦʞʝʥʠʷʤʠ ʤʝʣ-

ʧʘʣʝʦʛʝʥ-ʥʝʦʛʝʥʘ ʧʦʩʨʝʜʩʪʚʦʤ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʫʩʪʫʧʦʚ. ʇʦʢʨʦʚʥʳʝ ʦʪʣʦʞʝʥʠʷ ʦʙʨʘʟʫʶʪ ʤʘʣʦ-

ʤʦʱʥʳʝ (1000 ʤ) ʤʝʣ-ʧʘʣʝʦʛʝʥ-ʥʝʦʛʝʥʦʚʳʝ ʧʦʨʦʜʳ. 

ʊʝʢʪʦʥʠʯʝʩʢʠʤ ʛʨʷʜʘʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʨʘʟʣʦʤʳ. ʆʥʠ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʧʦ ʩʝʚʝʨʥʦʡ ʠ ʶʞ-

ʥʦʡ ʛʨʷʜʘʤ ɹʝʣʴʪʘʫ, ʘ ʪʘʢʞʝ ʧʦ ʩʝʚʝʨʥʦʤʫ ʠ ʶʞʥʦʤʫ ʙʦʨʪʘʤ ʂʫʣʴʞʫʢʪʘʫ (ʩʤ. ʨʠʩ. 3). ʈʘʟʣʦʤʳ ʧʦ 

ʧʨʦʩʪʠʨʘʥʠʶ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʧʦʣʦʩʦʡ ʜʨʦʙʣʝʥʠʷ ʠ ʤʠʥʝʨʘʣʠʟʘʮʠʠ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʠʭ 

ʜʨʝʚʥʦʩʪʠ ʟʘʣʦʞʝʥʠʷ. 

 

 
ʈʠʩ. 3. ɺʳʜʝʣʝʥʥʳʝ ʣʠʥʝʘʤʝʥʪʳ ʨʘʡʦʥʘ ʨʘʙʦʪ. 

 
Fig. 3. Selected lineaments of the work area. 

 

ɺ ʨʘʟʤʳʪʳʭ ʷʜʨʘʭ ɹʝʣʴʪʘʫ ʠ ʂʫʣʴʞʫʢʪʘʫ ʦʙʥʘʞʘʶʪʩʷ ʧʘʣʦʟʦʡʩʢʠʝ (Pz) ʠ ʤʝʣʦʚʳʝ (ʂ) ʦʪ-

ʣʦʞʝʥʠʷ. ʇʘʣʝʦʟʦʡʩʢʠʝ ʧʦʨʦʜʳ ʧʨʦʨʚʘʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʠʥʪʨʫʟʠʚʥʳʤʠ ʪʝʣʘʤʠ, ʘ ʧʨʠʣʝʛʘʶ-
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ʱʠʝ ʨʘʚʥʠʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʤʝʣ-ʧʘʣʝʦʛʝʥʦʚʳʭ ʠ ʥʝʦʛʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʟʘʣʝʛʘʶʪ ʧʦʜ ʫʛʣʦʤ ʦʪ 5 ʜʦ 

60Á. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʷʜʝʨʥʳʭ ʯʘʩʪʷʭ ʧʦʜʥʷʪʠʡ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʥʘʙʣʶʜʘʶʪʩʷ ʦʩʪʘʥʮʳ ʥʠʞ-

ʥʝʤʝʣʦʚʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʧʝʨʝʢʨʳʚʘʶʱʠʭ ʧʘʣʝʦʟʦʡ ʪʦʥʢʠʤ ʯʝʭʣʦʤ. 

ʀʥʪʨʫʟʠʚʥʳʝ ʧʦʨʦʜʳ ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ ʟʦʥʘʤʠ ʨʘʟʣʦʤʦʚ ʠ ʟʘʣʝʛʘʶʪ ʩʫʙʩʦʛʣʘʩʥʦ ʧʦ ʦʪʥʦ-

ʰʝʥʠʶ ʢ ʚʤʝʱʘʶʱʠʤ ʧʘʣʝʦʟʦʡʩʢʠʤ ʧʦʨʦʜʘʤ. ʍʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʚʳʰʝʥʥʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʴʶ ʠ 

ʛʨʘʬʠʪʠʟʘʮʠʝʡ ʚʙʣʠʟʠ ʢʦʥʪʘʢʪʦʚ ʛʘʙʙʨʦʠʜʦʚ ʩ ʚʤʝʱʘʶʱʠʤʠ ʧʘʣʝʦʟʦʡʩʢʠʤʠ ʧʦʨʦʜʘʤʠ. 

ɻʦʨʳ ɹʝʣʴʪʘʫ ʠ ʂʫʣʴʞʫʢʪʘʫ ʦʩʣʦʞʥʝʥʳ ʩ ʩʝʚʝʨʘ ʠ ʶʛʘ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʨʘʟʣʦʤʘʤʠ ï ʉʝʚʝ-

ʨʦ- ʠ ʖʞʥʦ-ʂʫʣʴʞʫʢʪʘʫʩʢʠʤ. 

ʉʝʚʝʨʦ-ʂʫʣʴʞʫʢʪʘʫʩʢʠʡ ʨʘʟʣʦʤ, ʧʦʩʣʝ ʩʚʦʝʛʦ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʦʙʥʦʚʣʝʥʠʷ, ʷʚʣʷʝʪʩʷ 

ʛʨʘʥʠʮʝʡ ʚʳʰʝʥʘʟʚʘʥʥʳʭ ʧʦʜʥʷʪʠʡ ʠ ʆʢʫʟʢʘʢʩʢʦʡ ʚʧʘʜʠʥʳ, ʧʨʠʯʣʝʥʷʶʱʝʡʩʷ ʢ ʨʘʟʣʦʤʫ ʩ ʩʝʚʝʨʘ. 

ʇʦʢʨʦʚʥʳʝ ʦʪʣʦʞʝʥʠʷ ʚʧʘʜʠʥʳ ʟʘʣʝʛʘʶʪ ʩ ʘʟʠʤʫʪʘʣʴʥʳʤ ʠ ʫʛʣʦʚʳʤ ʥʝʩʦʛʣʘʩʠʝʤ ʥʘ ʥʝʨʦʚʥʦʡ, 

ʩʠʣʴʥʦ ʵʨʦʜʠʨʦʚʘʥʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʘʣʝʦʟʦʡʩʢʠʭ ʪʦʣʱ ʠ ʠʥʪʨʫʟʠʚʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ. ɺ ʷʜʨʝ ʚʧʘ-

ʜʠʥʳ ʟʘʣʝʛʘʶʪ ʧʦʨʦʜʳ ʤʠʦʮʝʥʘ (N), ʘ ʥʘ ʢʨʳʣʴʷʭ ï ʧʘʣʝʦʛʝʥʘ (ʈ) ʠ ʤʝʣʘ (ʂ). ɻʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ 

ʧʘʣʝʦʟʦʷ (Pz) ʩʝʚʝʨʥʝʝ ʉʝʚʝʨʦ-ʂʫʣʴʞʫʢʪʘʫʩʢʦʛʦ ʨʘʟʣʦʤʘ ʜʦʩʪʠʛʘʝʪ 1000 ʤ. 

ʄʦʨʬʦʣʦʛʠʯʝʩʢʠ ʉʝʚʝʨʦ-ʂʫʣʴʞʫʢʪʘʫʩʢʠʡ ʨʘʟʣʦʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʢʨʫʪʦʡ ʩʙʨʦʩ, ʩ ʫʛʣʦʤ ʧʘ-

ʜʝʥʠʷ ʥʘ ʩʝʚʝʨ 70-80Á. 

ʖʞʥʦ-ʂʫʣɹ ʜʞʫʢʪʘʫʩʢʠʡ ʩʙʨʦʩ ʜʨʝʚʥʝʛʦ ʟʘʣʦʞʝʥʠʷ ʚ ʩʚʦʝ ʚʨʝʤʷ ʷʚʣʷʣʩʷ ʢʘʥʘʣʦʤ ʜʣʷ ʢʦʥ-

ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʭ ʠʟʣʠʷʥʠʡ ʣʘʚ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʭ ʧʨʠʨʘʟʣʦʤʥʳʝ ʣʠʥʟʦʚʠʜʥʳʝ ʪʝʣʘ. ʀʟʣʠʷʥʠʝ 

ʣʘʚ, ʚʝʨʦʷʪʥʦ, ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʪʝʯʝʥʠʝ ʦʨʜʦʚʠʢʩʢʦʛʦ ʧʝʨʠʦʜʘ ʠ ʣʘʥʜʦʚʝʨʠʡʩʢʦʛʦ ʚʝʢʘ ʧʘʣʝʦʟʦʷ. 

ʆʙʥʦʚʣʝʥʠʝ ʨʘʟʣʦʤʘ ʩʚʷʟʘʥʦ ʩ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʜʚʠʞʝʥʠʷʤʠ. ʅʘ ʟʘʧʘʜʝ ʚ ʨʘʡʦʥʝ ɹʝʣʴʪʘʫ ʨʘʟ-

ʣʦʤ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʩʙʨʦʩ ʠ ʦʙʨʘʟʫʝʪ ʶʞʥʫʶ ʛʨʷʜʫ ɹʝʣʴʪʘʫ. ʇʨʦʩʪʠʨʘʥʠʝ ʝʛʦ ʩʝʚʝʨʦ-

ʟʘʧʘʜʥʦʝ, ʧʘʜʝʥʠʝ ʥʘ ʶʛ (60-80Á). ɺ ʨʘʡʦʥʝ ɹʝʣʴʪʘʫ ʧʦ ʨʘʟʣʦʤʫ ʢʦʥʪʘʢʪʠʨʫʶʪ ʨʘʟʣʠʯʥʳʝ ʛʦʨʠʟʦʥ-

ʪʳ ʠʟʚʝʩʪʥʷʢʦʚ ʚʝʨʭʥʝʚʝʥʣʦʢʩʢʦʛʦ ʧʦʜ̡ʷʨʫʩʘ ʠ ʣʫʜʣʦʚʩʢʦʛʦ ʷʨʫʩʘ ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʩ 

ʠʟʚʝʩʪʥʷʢʘʤʠ ʥʠʞʥʝʛʦ ʜʝʚʦʥʘ ʠ ʩʠʣʫʨʘ. ɿʦʥʘ ʨʘʟʣʦʤʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠʥʪʝʥʩʠʚʥʳʤ ʜʨʦʙʣʝʥʠʝʤ ʠ 

ʩʠʣʴʥʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʴʶ ʧʦʨʦʜ. ʇʦʯʪʠ ʚʩʝ ʪʨʝʱʠʥʳ ʚʳʧʦʣʥʝʥʳ ʙʝʣʳʤ ʢʘʣʴʮʠʪʦʤ ʠ ʯʝʪʢʦ ʪʨʘʩ-

ʩʠʨʫʶʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ. ɼʘʣʝʝ ʤʝʞʜʫ ɹʝʣʴʪʘʫ ʠ ʂʫʣʴʞʫʢʪʘʫ ʧʦ ʨʘʟʣʦʤʫ ʢʦʥʪʘʢʪʠʨʫʶʪ ʧʘʣʝʦ-

ʟʦʡʩʢʠʝ ʠ ʤʝʣ-ʧʘʣʝʦʛʝʥʦʚʳʝ ʦʪʣʦʞʝʥʠʷ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʢʪʦ-

ʥʠʯʝʩʢʠʝ ʜʚʠʞʝʥʠʷ ʥʘʩʣʝʜʫʶʪ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʝ ʥʘ 80%. ʅʘ ʨʠʩ. 4 ʧʨʠʚʝʜʝʥ ʬʨʘʛʤʝʥʪ ʢʘʨʪʳ ʘʤ-

ʧʣʠʪʫʜ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʋʟʙʝʢʠʩʪʘʥʘ ʠ ʚʳʜʝʣʝʥʥʳʝ ʥʘʤʠ ʣʠʥʝʘʤʝʥʪʳ ʠʟʫʯʘʝʤʦʛʦ 

ʨʘʡʦʥʘ. 
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ʈʠʩ. 4. ʌʨʘʛʤʝʥʪ ʢʘʨʪʳ ʘʤʧʣʠʪʫʜ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʟʝʤʥʦʡ ʢʦʨʳ. 
 

Fig. 4. Fragment of a map of the amplitudes of neotectonic movements of the Earth's crust. 
 
 
 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ, ʘʤʧʣʠʪʫʜʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʠʩʩʣʝʜʫ-

ʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚʘʨʴʠʨʫʶʪ ʚ ʧʨʝʜʝʣʘʭ 100-1200 ʤ. ɼʣʷ ɹʝʣʴʪʘʫʩʢʦʛʦ ʧʦʜʥʷʪʠʷ ʨʘʟʥʠʮʘ ʚ ʘʤʧʣʠ-

ʪʫʜʘʭ ʩʦʩʪʘʚʣʷʝʪ 700-1200 ʤ. ʀʟʦʣʠʥʠʠ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʚ ʩʫʙʰʠʨʦʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʧʣʦʪʥʦʩʪʴ 

ʠʟʦʣʠʥʠʠ ʥʘ ʩʝʚʝʨʥʦʡ ʠ ʶʞʥʦʡ ʯʘʩʪʷʭ ʧʦʜʥʷʪʠʷ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʨʘʟʣʦʤʦʚ. ɸʥʘʣʦʛʠʯʥʘʷ ʢʘʨʪʠʥʘ 

ʚʳʨʠʩʦʚʳʚʘʝʪʩʷ ʜʣʷ ʟʦʥʳ ʩʦʯʣʝʥʝʥʠʷ ʛʦʨ ɹʝʣʴʪʘʫ ʠ ʂʫʣʴʞʫʢʪʘʫ. ʈʘʟʣʦʤʳ ʧʦʜʯʝʨʢʠʚʘʶʪʩʷ ʭʘʨʘʢ-

ʪʝʨʦʤ ʨʠʩʫʥʢʘ ʠʟʦʣʠʥʠʡ. 

ʇʨʦʠʟʚʝʜʝʥ ʩʦʧʦʩʪʘʚʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʦʡ ʥʘʤʠ ʩʭʝʤʳ ʣʠʥʝʘʤʝʥʪʦʚ ʩ ʪʝʢʪʦʥʠʯʝ-

ʩʢʦʡ ʢʘʨʪʦʡ ʨʘʡʦʥʘ, ʩʦʩʪʘʚʣʝʥʥʦʡ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʂɻʉʇ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʪʝʨʠʘʣʦʚ 

ʗ.ɹ.ɸʡʩʘʥʦʚʘ (ʨʠʩ. 5). 



Seysmologiya muammolari *  ʇʨʦʙʣʝʤʳ ʩʝʡʩʤʦʣʦʛʠʠ * Seismology problems *  ̄ 1, ʪ.5, 2023  

 

 

 

60 

 
 

ʈʠʩ. 5. ʌʨʘʛʤʝʥʪ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʢʘʨʪʳ ʛʦʨ ɹʝʣʴʪʘʫ ʠ ʂʫʣʴʜʞʫʢʪʘʫ (ʩʦʩʪʘʚʣʝʥʘ ʚ ʂɻʉʇ 
ʄɻ ʋʟ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʗ.ɹ.ɸʡʩʘʥʦʚʘ, 1973-1983 ʛʛ.) (ɸʡʩʘʥʦʚ, ɽʛʦʨʦʚ, 1978; ɻʦʠʧʦʚ, ʄʘʨʠʧʦʚʘ, 
2022). 
 

Fig. 5. A fragment of the tectonic map of the Beltau and Kuldzhuktau mountains (Compiled 
in the Msu GSP based on the materials of Ya.B.Aisanov, 1973-1983) (Aisanov, Egorov, 1978; Goipov, 
Maripova, 2022). 

 

ʋʢʘʟʘʥʥʳʝ ʥʘ ʢʘʨʪʝ ʨʘʟʣʦʤʳ ʚ ʦʩʥʦʚʥʦʤ ʜʦʧʘʣʝʦʟʦʡʩʢʦʛʦ ʠ ʧʘʣʝʦʟʦʡʩʢʦʛʦ ʚʦʟʨʘʩʪʦʚ. ɸʥʘ-

ʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʝ ʚʩʝ ʨʘʟʣʦʤʳ ʦʪʨʘʞʝʥ rʚ ʩʦʚʨʝʤʝʥʥʦʤ ʨʝʣʴʝʬʝ. ʅʘʧʨʠʤʝʨ, ʨʘʟʣʦʤ  ̄7 ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʦ ʩʦʚʧʘʜʘʝʪ ʩ ʉʝʚʝʨʦ-ʂʫʣʴʞʫʢʪʘʫʩʢʠʤ ʨʘʟʣʦʤʦʤ ʥʘ ʨʠʩ. 3. ʊʦʯʥʦ ʪʘʢʞʝ ʨʘʟʣʦʤ ˉ 11 

ʩʦʚʧʘʜʘʝʪ ʩ ʎʝʥʪʨʘʣʴʥʦ-ʂʫʣʴʞʫʢʪʘʫʩʢʠʤ ʨʘʟʣʦʤʦʤ, ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ ɹʝʣʴʪʘʫʩʢʦʛʦ ʨʘʟʣʦʤʘ ï ʩ ʜʠʘ-

ʛʦʥʘʣʴʥʳʤ ʫʩʪʫʧʦʤ (3) ʥʘ ʨʠʩ. 5. ʖʞʥʦ-ʂʫʣʴʞʫʢʪʘʫʩʢʠʡ ʨʘʟʣʦʤ, ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʣʠʥʝʘʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ, ʥʘ ʨʠʩ. 5 ʥʝ ʦʪʨʘʞʝʥ. 

 

ʄʝʪʦʜʠʢʘ ʠ ʨʝʟʫʣʴʪʘʪʳ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ 

 

ʅʘʣʠʯʠʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʤʝʣʢʠʭ ʨʘʟʣʦʤʦʚ ʚ ʧʨʝʜʝʣʘʭ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʠʣʝʛʘʶ-

ʱʠʭ ʪʝʨʨʠʪʦʨʠʡ ʪʨʝʙʫʝʪ ʧʨʦʚʝʜʝʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʫʪʦʯʥʝʥʠʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʧʦʣʦʞʝʥʠʷ ʠ ʩʦʚʨʝʤʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʵʪʠʭ ʨʘʟʣʦʤʦʚ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʩʫ-

ʱʝʩʪʚʫʶʱʠʭ ʨʘʟʣʦʤʦʚ ʠ ʦʮʝʥʢʠ ʠʭ ʩʦʚʨʝʤʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʚʝʜʝʥʳ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʤʘʛʥʠ-

ʪʦʤʝʪʨʠʯʝʩʢʠʝ ʠ ʨʘʜʠʦʤʝʪʨʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʧʦ ʟʘʣʦʞʝʥʥʳʤ ʧʨʦʬʠʣʷʤ ʩ ʰʘʛʦʤ 50 ʤ. ʂʦʦʨʜʠ-

ʥʘʪʳ ʢʘʞʜʦʡ ʥʘʙʣʶʜʘʝʤʦʡ ʪʦʯʢʠ ʧʦʣʫʯʝʥʳ ʚʨʫʯʥʫʶ ʩ ʧʦʤʦʱʴʶ GPS-ʧʨʠʝʤʥʠʢʘ (Garmine Trex 

22x). 

ʄʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʚʳʩʦʢʦʪʦʯʥʦʛʦ ʤʘʛʥʠʪʦʤʝʪʨʘ 

GSM-19ʊ, ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ 0,0221 ʥʊʣ. ʄʘʛʥʠʪʦʤʝʪʨ GEM GSM-19 (Overhauser) ï ʦʩʥʦʚʥʦʡ 

ʩʪʘʥʜʘʨʪ ʜʣʷ ʨʘʟʚʝʜʢʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʦʥ ʨʘʟʣʦʤʦʚ, ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝ-
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ʥʠʡ ʠ ʪ. ʜ. ʆʧʦʨʥʘʷ ʤʘʛʥʠʪʥʘʷ ʩʪʘʥʮʠʷ ʜʣʷ ʫʯʝʪʘ ʘʥʦʤʘʣʴʥʳʭ ʚʘʨʠʘʮʠʡ ʫʩʪʘʥʦʚʣʝʥʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 

ʧʦʨʷʜʢʘ å5 ʢʤ ʢ ʶʛʦ-ʟʘʧʘʜʫ ʦʪ ʫʯʘʩʪʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʰʠʙʢʘ ʚʳʜʝʣʝʥʠʷ ʘʥʦʤʘʣʴʥʦʛʦ ʧʦʣʷ ʥʝ 

ʧʨʝʚʳʰʘʝʪ 0,3-0,4 ʥʊʣ. ʌʦʥʦʚʦʝ ʟʥʘʯʝʥʠʝ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʧʦʨʷʜʢʘ 20-30 ʥʊʣ. 

ʈʘʜʠʦʤʝʪʨʠʷ ʦʩʥʦʚʘʥʘ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ ʨʘʜʠʦʘʢʪʠʚʥʦʤ ʠʟʣʫʯʝʥʠʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʩʦʩʪʘʚʘ 

ʛʦʨʥʳʭ ʧʦʨʦʜ. ɺ ʨʘʜʠʦʤʝʪʨʠʠ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʠʟʫʯʘʝʤʦʡ ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʘʜʠʦʘʢʪʠʚʥʦʡ ʟʦʥʳ ʟʘʚʠ-

ʩʠʪ ʦʪ ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʠ ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚ ʟʦʥʘʭ ʨʘʟʣʦ-

ʤʦʚ. ʇʦʠʩʢʦʚʳʡ ʨʘʜʠʦʤʝʪʨ ʉʈʇ-88 ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʠʟʤʝʨʝʥʠʡ ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʠ ʧʦ ʛʘʤʤʘ-

ʠʟʣʫʯʝʥʠʶ ʧʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ ʨʘʜʠʘʮʠʦʥʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʠ ʚʳʷʚʣʝʥʠʠ ʠʩʪʦʯʥʠʢʦʚ ʨʘʜʠʘʮʠʠ. ʅʘ 

ʧʨʘʢʪʠʢʝ ʧʨʠʙʦʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʠʩʢʘ ʠ ʨʘʟʚʝʜʢʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʠʟʫʯʝʥʠʷ ʟʦʥ ʨʘʟʣʦ-

ʤʦʚ, ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʠ ʜʨʫʛʠʭ ʮʝʣʝʡ. 

ʀʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʧʦ ʦʙʦʠʤ ʤʝʪʦʜʘʤ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʧʣʦʱʘʜʠ ʧʦʨʷʜʢʘ ʙʦʣʝʝ 

200 ʢʤ2, ʩʦ ʩʪʦʨʦʥʘʤʠ ʙʦʣʝʝ 7,5 ʢʤ ʚ ʰʠʨʦʪʥʦʤ ʠ ʙʦʣʝʝ 27 ʢʤ ʤʝʨʠʜʠʦʥʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʀʟ-

ʤʝʨʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʧʦ ʧʨʦʬʠʣʷʤ, ʧʨʦʣʦʞʝʥʥʳʤ ʚ ʤʝʨʠʜʠʦʥʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʨʘʩʩʪʦʷʥʠʝ 

ʤʝʞʜʫ ʧʨʦʬʠʣʷʤʠ 4 ʢʤ ʠ ʰʘʛ 50 ʤ. ɺʩʝʛʦ ʧʨʦʣʦʞʝʥʦ 6 ʨʝʛʠʦʥʘʣʴʥʳʭ ʠ 12 ʧʨʦʤʝʞʫʪʦʯʥʳʭ (ʧʨʦ-

ʪʷʞʝʥʥʦʩʪʴʶ 200 ʤ) ʧʨʦʬʠʣʝʡ. ʂʦʣʠʯʝʩʪʚʦ ʧʫʥʢʪʦʚ ʠʟʤʝʨʝʥʠʡ 894 (ʨʠʩ. 6). 

 

 
 

ʈʠʩ. 6. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʟʘʣʦʞʝʥʥʳʭ ʧʨʦʬʠʣʝʡ ʤʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʠʭ ʠ ʨʘʜʠʦ-
ʤʝʪʨʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ. 

 
Fig. 6. Spatial position of embedded profiles of magnetometric and radiometric observations. 

 
 

ʈʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʟʦʥʳ ʨʘʟʣʦʤʦʚ, ʢʦʪʦʨʳʝ ʧʝʨʝʩʝʢʘʶʪʩʷ ʟʘʣʦʞʝʥʥʳʤʠ 

ʧʨʦʬʠʣʷʤʠ ʛʝʦʤʘʛʥʠʪʥʳʭ ʠ ʨʘʜʠʦʤʝʪʨʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʘʥʦʤʘʣʴʥʳʤʠ ʚʘʨʠ-

ʘʮʠʷʤʠ ʥʘʙʣʶʜʘʝʤʳʭ ʧʦʣʝʡ, ʧʨʝʚʳʰʘʶʱʠʤʠ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʩʨʝʜʥʝʬʦʥʦʚʦʝ ʟʥʘʯʝʥʠʝ. 

ʅʘ ʨʠʩ. 7-12 ʧʨʠʚʝʜʝʥʳ ʚʘʨʠʘʮʠʠ ʤʘʛʥʠʪʥʦʛʦ ʠ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʧʦʣʝʡ ʧʦ ʟʘʣʦʞʝʥʥʳʤ ʧʨʦ-

ʬʠʣʷʤ. ʅʘ ʨʠʩʫʥʢʘʭ ʚʝʨʪʠʢʘʣʴʥʦʡ ʰʪʨʠʭʦʚʢʦʡ ʠ ʙʫʢʚʘʤʠ (ʘ, ʙ, ʚ, ʛ) ʦʙʦʟʥʘʯʝʥʳ ʟʦʥʳ ʨʘʟʣʦʤʦʚ, 

ʧʨʠʚʝʜʝʥʥʳʝ ʥʘ ʨʠʩ. 5. ɿʘʰʪʨʠʭʦʚʘʥʥʳʝ ʫʯʘʩʪʢʠ ʥʘ ʛʨʘʬʠʢʘʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʙʣʶʜʘʝʤʳʭ ʧʦʣʝʡ 

ʦʙʦʟʥʘʯʘʶʪ ʘʥʦʤʘʣʴʥʳʝ ʚʘʨʠʘʮʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʟʦʥʘʤʠ ʨʘʟʣʦʤʦʚ ʠ ʠʭ ʘʢʪʠʚʥʦʩʪʴʶ. 

ʅʘ ʨʠʩ. 7 ʧʦ ʧʨʦʬʠʣʶ I-I ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʘʥʦʤʘʣʴʥʦʡ ʟʦʥʳ ʚ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ ʧʦʨʷʜʢʘ 200-

300 ʤ. ɸʥʦʤʘʣʴʥʦʝ ʧʦʣʝ ʠʤʝʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʤʘʢʩʠʤʫʤʳ ʚ ʟʦʥʝ ʨʘʟʣʦʤʘ ʚ ʪʦʯʢʝ ʘ = 15 ʥʊʣ ʠ ʚ 

ʪʦʯʢʝ ʙ = 13 ʥʊʣ. ɸʥʘʣʦʛʠʯʥʳʝ ʘʥʦʤʘʣʴʥʳʝ ʚʘʨʠʘʮʠʠ ʥʘʙʣʶʜʘʪʁʩʷ ʠ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʨʘʜʠʘʮʠʦʥ-
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ʥʦʛʦ ʧʦʣʷ. ɸʥʦʤʘʣʴʥʦʝ ʨʘʜʠʘʮʠʦʥʥʦʝ ʧʦʣʝ ʠʤʝʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʤʘʢʩʠʤʫʤʳ ʚ ʪʦʯʢʝ ʘ = 6 

ʤʢʈ/ʯʘʩ ʠ ʚ ʪʦʯʢʝ ʙ = 6 ʤʢʈ/ʯʘʩ. 

 

ʇʨʦʬʠʣʴ I-I 

 

 

 ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ           ʨʘʜʠʦʘʢʪʠʚʥʦʝ ʧʦʣʝ 

 

 
ʈʠʩ. 7. ɺʘʨʠʘʮʠʠ ʤʘʛʥʠʪʥʦʛʦ ʠ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʧʦʣʝʡ ʧʦ ʧʨʦʬʠʣʶ I-I. 

 
Fig. 7. Variations of magnetic and radiation fields along the I-I profile. 

 
 

 

ʇʨʦʬʠʣʴ II -II  

 

 

 ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ           ʨʘʜʠʦʘʢʪʠʚʥʦʝ ʧʦʣʝ 

 
 

ʈʠʩ. 8. ɺʘʨʠʘʮʠʠ ʤʘʛʥʠʪʥʦʛʦ ʠ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʧʦʣʝʡ ʧʦ ʧʨʦʬʠʣʶ II-II. 
 

Fig. 8. Variations of the magnetic and radiation fields in profile II-II. 
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ʅʘ ʨʠʩ. 8. ʧʨʠʚʝʜʝʥʳ ʛʨʘʬʠʢʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʙʣʶʜʘʝʤʳʭ ʧʦʣʝʡ ʧʦ ʧʨʦʬʠʣʶ II-II.  ɿʘʣʦ-

ʞʝʥʥʳʡ ʧʨʦʬʠʣʴ ʧʝʨʝʩʝʢʘʝʪ ʟʦʥʳ 21, 6 ʠ 11-ʛʦ ʨʘʟʣʦʤʦʚ, ʧʨʠʚʝʜʝʥʥʳʭ ʥʘ ʨʠʩ. 5. ɿʜʝʩʴ ʘ ʦʙʦʟʥʘ-

ʯʘʝʪ 21 ʨʘʟʣʦʤ, ʙ ï 6-ʡ, ʚ ï11-ʡ, ʛ-11-ʡ (ʩʤ. ʨʠʩ. 5). ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʘʥʦʤʘʣʴʥʦʡ ʟʦʥʳ ʧʦ ʧʨʦʬʠʣʶ 

II-II, ʤ: ʘ = 250, ʙ = 900, ʚ = 150, ʛ = 150. ʂʘʢ ʚʠʜʥʦ ʠʟ ʛʨʘʬʠʢʦʚ, ʚʩʝ ʨʘʟʣʦʤʥʳʝ ʟʦʥʳ, ʢʦʪʦʨʳʝ ʧʝ-

ʨʝʩʝʢʘʶʪʩʷ ʧʨʦʬʠʣʝʤ, ʦʪʤʝʯʘʶʪʩʷ ʭʘʨʘʢʪʝʨʥʳʤʠ ʚʘʨʠʘʮʠʷʤʠ ʥʘʙʣʶʜʘʝʤʳʭ ʧʦʣʝʡ. 

ɸʥʦʤʘʣʴʥʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʠʤʝʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʤʘʢʩʠʤʫʤʳ ʚ ʟʦʥʘʭ, ʥʊʣ: ʘ = 25, ʙ = 

254, ʚ = 15, ʛ = 20. ɺ ʪʝʭ ʞʝ ʟʦʥʘʭ ʨʘʟʣʦʤʘ ʨʘʜʠʘʮʠʦʥʥʦʝ ʧʦʣʝ ʠʤʝʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʤʘʢʩʠʤʫʤʳ 

ʘʤʧʣʠʪʫʜʦʡ ʚ ʧʨʝʜʝʣʘʭ 5 ʤʢʈ/ʯʘʩ. ʆʩʦʙʝʥʥʦ ʷʨʢʦ ʧʨʦʷʚʣʷʝʪʩʷ ʟʦʥʘ ʨʘʟʣʦʤʘ (ʙ) ʚ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ, 

ʘ ʟʦʥʘ ʨʘʟʣʦʤʘ (ʚ, ʛ) ï ʚ ʨʘʜʠʘʮʠʦʥʥʦʤ ʧʦʣʝ. 

ɸʥʘʣʦʛʠʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʳ ʠ ʧʦ ʦʩʪʘʣʴʥʳʤ ʧʨʦʬʠʣʷʤ ʥʘʙʣʶʜʝʥʠʡ (ʩʤ. ʨʠʩ. 9-12). 

ɺʦ ʚʩʝʭ ʛʨʘʬʠʢʘʭ ʟʦʥʳ ʨʘʟʣʦʤʦʚ ʦʪʨʘʞʘʶʪʩʷ ʘʥʦʤʘʣʴʥʳʤʠ ʚʘʨʠʘʮʠʷʤʠ ʥʘʙʣʶʜʘʝʤʳʭ ʧʦʣʝʡ. ʆʪ-

ʤʝʪʠʤ, ʯʪʦ ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʨʘʟʣʦʤʥʳʝ ʟʦʥʳ ʭʦʨʦʰʦ ʧʨʦʩʣʝʞʠʚʘʪʁʩʷ ʚ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ, ʘ ʚ 

ʜʨʫʛʠʭ ï ʚ ʨʘʜʠʘʮʠʦʥʥʦʤ. ʅʘʧʨʠʤʝʨ, ʧʦ ʧʨʦʬʠʣʶ III -III ʟʦʥʘ ʨʘʟʣʦʤʘ (ʘ) ʚʳʨʘʞʝʥʘ ʥʝ ʦʯʝʥʴ ʯʝʪʢʦ, 

ʟʦʥʘ ʨʘʟʣʦʤʘ (ʙ) ʚ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ ʚʳʨʘʞʝʥʘ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʘʥʦʤʘʣʠʝʡ ʩ ʘʤʧʣʠʪʫʜʦʡ ʜʦ 240 ʥʊʣ, 

ʘ ʨʘʜʠʘʮʠʦʥʥʦʝ ʧʦʣʝ ï ʩʪʫʧʝʥʯʘʪʦʝ ʧʦʥʠʞʝʥʠʝ ʜʦ 5-7 ʤʢʈ/ʯʘʩ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʵʪʦʛʦ ʟʦʥʘ ʨʘʟʣʦʤʘ (ʚ) 

ʚ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ ʠʤʝʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʚʩʧʣʝʩʢ ʘʥʦʤʘʣʠʡ ʩ ʘʤʧʣʠʪʫʜʦʡ ʜʦ 8 ʥʊʣ, ʘ ʘʥʦʤʘʣʠʷ ʨʘ-

ʜʠʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ï ʙʫʭʪʦʦʙʨʘʟʥʦʝ ʧʦʥʠʞʝʥʠʝ ʩ ʘʤʧʣʠʪʫʜʦʡ ʜʦ 11-13 ʤʢʈ/ʯʘʩ. ʆʪʤʝʪʠʤ, ʯʪʦ ʘʥʦ-

ʤʘʣʠʷ ʚ ʨʘʜʠʘʮʠʦʥʥʦʤ ʧʦʣʝ ʧʨʦʷʚʣʷʝʪʩʷ ʧʨʘʚʝʝ ʦʪ ʦʩʠ ʨʘʟʣʦʤʘ. ɸʥʘʣʦʛʠʯʥʳʝ ʩʤʝʱʝʥʠʷ ʘʥʦʤʘʣʴ-

ʥʳʭ ʫʯʘʩʪʢʦʚ ʛʨʘʬʠʢʦʚ ʦʪ ʟʦʥʳ ʨʘʟʣʦʤʘ ʥʘʙʣʶʜʘʪʁʩʷ ʠ ʚ ʜʨʫʛʠʭ ʧʨʦʬʠʣʷʭ (ʩʤ. ʨʠʩ. 10). ʇʦ ʚʩʝʡ 

ʚʠʜʠʤʦʩʪʠ, ʧʨʦʷʚʣʝʥʠʷ ʚ ʦʜʥʦʤ ʩʣʫʯʘʝ ʧʦʣʦʞʠʪʝʣʴʥʳʭ (ʚ ʟʦʥʝ ʙ), ʘ ʚ ʜʨʫʛʦʤ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʤʘʛ-

ʥʠʪʥʳʭ ʘʥʦʤʘʣʠʡ (ʚ ʟʦʥʝ ʚ), ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʩʜʚʠʥʫʪʦʩʪʴ ʫʯʘʩʪʢʘ ʘʥʦʤʘʣʴʥʦʛʦ ʧʨʦʷʚʣʝʥʠʷ ʨʘʜʠʘ-

ʮʠʦʥʥʦʛʦ ʧʦʣʷ ʦʪ ʨʘʟʣʦʤʥʦʡ ʟʦʥʳ (ʚ ʟʦʥʝ ʚ) ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ ʤʦʨʬʦʣʦʛʠʝʡ ʨʘʟʣʦʤʘ ʠ ʩʪʝʧʝ-

ʥɹ  ʁʠʭ ʘʢʪʠʚʥʦʩʪʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʨʦʬʠʣʝʡ ʧʦ ʣʠʥʠʠ V-V (ʩʤ. ʨʠʩ. 11) ʠ VI-VI (ʩʤ. ʨʠʩ. 12) ʧʦʢʘʟʳʚʘʶʪ, 

ʯʪʦ ʠʤʝʶʪʩʷ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʨʘʟʣʦʤʥʘʷ ʟʦʥʘ ʥʝ ʧʨʦʷʚʣʷʝʪ ʩʝʙʷ ʘʥʦʤʘʣʴʥʳʤʠ ʚʘʨʠʘʮʠʷʤʠ ʠʟʫʯʘʝʤʳʭ 

ʧʦʣʝʡ. 

 

 

 

ʇʨʦʬʠʣʴ III-III  

 

 

 ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ           ʨʘʜʠʦʘʢʪʠʚʥʦʝ ʧʦʣʝ 
 
 

ʈʠʩ. 9. ɺʘʨʠʘʮʠʠ ʤʘʛʥʠʪʥʦʛʦ ʠ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʧʦʣʝʡ ʧʦ ʧʨʦʬʠʣʶ III-III.  
 

Fig. 9. Variations of magnetic and radiation fields in profile III-III. 
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ʇʨʦʬʠʣʴ IV -IV  

 

 

 ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ           ʨʘʜʠʦʘʢʪʠʚʥʦʝ ʧʦʣʝ 
 
 

ʈʠʩ. 10. ɺʘʨʠʘʮʠʠ ʤʘʛʥʠʪʥʦʛʦ ʠ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʧʦʣʝʡ ʧʦ ʧʨʦʬʠʣʶ IV-IV. 
 

Fig. 10. Variations of magnetic and radiation fields in profile IV-IV. 
 

 

 

ʇʨʦʬʠʣʴ V-V 

 

 

 ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ           ʨʘʜʠʦʘʢʪʠʚʥʦʝ ʧʦʣʝ 
 
 

ʈʠʩ. 11. ɺʘʨʠʘʮʠʠ ʤʘʛʥʠʪʥʦʛʦ ʠ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʧʦʣʝʡ ʧʦ ʧʨʦʬʠʣʶ V-V. 
 

Fig. 11. Variations of the magnetic and radiation fields along the V-V profile. 
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ʇʨʦʬʠʣʴ VI -VI  

 

 

 ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ           ʨʘʜʠʘʮʠʦʥʥʦʝ ʧʦʣʝ 
 

ʈʠʩ. 12. ɺʘʨʠʘʮʠʠ ʤʘʛʥʠʪʥʦʛʦ ʠ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʧʦʣʝʡ ʧʦ ʧʨʦʬʠʣʶ VI-VI. 
 

Fig. 12. Variations of magnetic and radiation fields in profile VI-VI. 
 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʤʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʠʭ ʠ ʨʘʜʠʦʤʝʪʨʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʫʯʘʩʪʢʠ ʘʥʦʤʘʣʴʥʳʭ ʚʘʨʠʘʮʠʡ ʠʩʩʣʝʜʫʝʤʳʭ ʧʦʣʝʡ ʩʦʚʧʘ-

ʜʘʶʪ ʩ ʟʦʥʘʤʠ ʨʘʟʣʦʤʦʚ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ɺ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʥʘ ʛʨʘʬʠʢʘʭ ʥʘʙʣʶʜʘʶʪʩʷ 

ʘʥʦʤʘʣʴʥʳʝ ʚʘʨʠʘʮʠʠ, ʥʝ ʩʦʚʧʘʜʘʶʱʠʝ ʩ ʨʘʟʣʦʤʥʳʤʠ ʟʦʥʘʤʠ ʠʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʩʤʝʱʝʥʥʳʝ ʚ 

ʩʪʦʨʦʥʫ ʦʪ ʥʠʭ. ʍʘʨʘʢʪʝʨ ʧʨʦʷʚʣʝʥʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʝ ʚʩʝʛʜʘ ʦʜʥʦʟʥʘʯʝʥ. ɺ ʦʜʥʠʭ ʩʣʫʯʘʷʭ 

ʨʘʟʣʦʤʥʘʷ ʟʦʥʘ ʧʨʦʷʚʣʷʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʘʥʦʤʘʣʠʷʤʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʘ ʚ ʜʨʫʛʠʭ ï ʦʪʨʠʮʘ-

ʪʝʣʴʥʳʤʠ ʚʘʨʠʘʮʠʷʤʠ. ɸʤʧʣʠʪʫʜʳ ʚʘʨʠʘʮʠʡ ʠʟʤʝʥʷʶʪʩʷ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ ï ʦʪ +274 ʥʊʣ ʜʦ  

-150 ʥʊʣ. ʅʘʙʣʶʜʘʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʩʤʝʱʝʥʠʷ ʫʯʘʩʪʢʦʚ ʘʥʦʤʘʣʴʥʳʭ ʚʘʨʠʘʮʠʡ ʛʘʤʤʘ-ʧʦʣʷ ʚ ʩʪʦʨʦ-

ʥʫ ʦʪ ʨʘʟʣʦʤʥʳʭ ʟʦʥ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪ ɹʩʚʷʟʘʥʳ ʩ ʤʦʨʬʦʣʦʛʠʝʡ ʨʘʟʣʦʤʘ. ɺʳʷʚʣʝʥʳ ʫʯʘʩʪʢʠ ʠʥ-

ʪʝʥʩʠʚʥʦʛʦ ʧʨʦʷʚʣʝʥʠʷ ʛʘʤʤʘ-ʧʦʣʷ ʥʝʠʟʚʝʩʪʥʦʡ ʧʨʠʨʦʜʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ ʣʦʢʘʣʴ-

ʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʦʨʦʜ ʟʝʤʥʦʡ ʢʦʨʳ ʠʣʠ ʩ ʝʝ ʥʘʧʨʷʞʝʥʥʳʤ ʩʦʩʪʦʷʥʠʷʤ. 

 

 

ɺʳʚʦʜʳ 

 

ʈʘʡʦʥ ʛʦʨ ɹʝʣʴʪʘʫ ʠ ʂʫʣʴʞʫʢʪʘʫ ʦʩʣʦʞʥʝʥ ʩ ʩʝʚʝʨʘ ʠ ʶʛʘ ʉʝʚʝʨʦ- ʠ ʖʞʥʦ-

ʂʫʣʴʞʫʢʪʘʫʩʢʠʤ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʨʘʟʣʦʤʘʤʠ. ʂʨʦʤʝ ʵʪʠʭ ʜʚʫʭ ʢʨʫʧʥʳʭ ʨʘʟʣʦʤʦʚ, ʦʛʨʘʥʠʯʠʚʘʶ-

ʱʠʭ ʘʥʪʠʢʣʠʥʘʣʴʥʳʝ ʩʪʨʫʢʪʫʨʳ ʩ ʜʚʫʭ ʩʪʦʨʦʥ, ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʝʞʜʫ ʥʠʤʠ ʨʘʟʜʨʦʙʣʝʥʦ ʤʥʦʛʦʯʠʩ-

ʣʝʥʥʳʤʠ ʨʘʟʣʦʤʘʤʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʝʥʴʰʝʛʦ ʨʘʟʤʝʨʘ, ʥʝʙʦʣʴʰʦʡ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʠ ʩ ʨʘʟʣʠʯʥʦʡ 

ʦʨʠʝʥʪʠʨʦʚʢʦʡ. ɺʩʝ ʠʤʝʶʱʠʝʩʷ ʨʘʟʣʦʤʳ ʠʤʝʶʪ ʜʨʝʚʥʝʝ ʟʘʣʦʞʝʥʠʝ ï ʜʦʧʘʣʝʦʟʦʡʩʢʦʛʦ ʠ ʧʘʣʝʦ-

ʟʦʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ. ʅʝ ʚʩʝ ʨʘʟʣʦʤʳ ʦʪʨʘʞʝʥ rʚ ʩʦʚʨʝʤʝʥʥʦʤ ʨʝʣʴʝʬʝ. 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʨʘʟʣʦʤʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʤʝʪʦʜʘʤ ʣʠʥʝʘʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ, ʭʦ-

ʨʦʰʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʭʘʨʘʢʪʝʨʦʤ ʧʨʦʷʚʣʝʥʠʷ ʥʦʚʝʡʰʠʭ ʜʚʠʞʝʥʠʡ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ɿʦʥʳ ʨʘʟʣʦʤʦʚ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʧʦʣʦʞʠ-

ʪʝʣʴʥʳʭ (+274 ʥʊʣ) ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ (-150 ʥʊʣ) ʘʥʦʤʘʣʴʥʳʭ ʚʘʨʠʘʮʠʡ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. 

ʄʦʥʦʪʦʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʬʦʥʦʚʦʛʦ ʧʦʣʷ ʩʦʩʪʘʚʣʷʝʪ 2-4 ʤʢʈ/ʯʘʩ. ʕʢʩʪʨʝʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 

ʧʦʣʷ ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʜʦ 17 ʤʢʈ/ʯʘʩ, ʚ ʦʩʥʦʚʥʦʤ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʟʣʦʤʥʳʤ ʟʦʥʘʤ. ɺ ʦʪʜʝʣʴʥʳʭ 
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ʩʣʫʯʘʷʭ ʥʘ ʛʨʘʬʠʢʘʭ ʥʘʙʣʶʜʘʶʪʩʷ ʘʥʦʤʘʣʴʥʳʝ ʚʘʨʠʘʮʠʠ, ʥʝ ʩʦʚʧʘʜʘʶʱʠʝ ʩ ʨʘʟʣʦʤʥʳʤʠ ʟʦʥʘʤʠ 

ʠʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʩʤʝʱʝʥʥʳʝ ʚ ʩʪʦʨʦʥʫ. 
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SEISMOTEKTONIK  VA GEOFIZIK  USULLAR  YORDAMIDA  YORIQLARNING  FAZOVIY  

JOYLASHUVI  VA FAOLLIGINI  BAHOLASH  

 

U.A.Nurmatov, Yu.M.Sodiqov, V.R.Yusupov, Z.F.Shukurov 

 

Annotatsiya. Maqolada G'arbiy O'zbekistonning Beltau tog'i va Kuljuktau mintaqasidagi faol yoriqlarning 

fazoviy holatini seismotektonikva instrumental geofizika usullari bilan kompleks o'rganish natijalari keltirilgan. Yo-

riqlar bilan ajratilgan qobiq bloklarining mumkin bo'lgan chegaralarini aniqlash uchun profillar bo'yicha yuqori 

aniqlikdagi magnetometrik va radiometric tadqiqotlar o'tkazildi. Olingan natijalarni seismotektonik tadqiqot natijala-

ri bilan birgalikda tahlil qilish orqali Shimoliy-Kuldjuktau-Turkiston seysmogen zonasi tomonidan ajratilgan geo-

logic asos bo'lgan yoriqlar tizimi to'g'risida batafsil ma'lumotlar olingan. 

Kalit so'zlar: seismotektonika, faol yoriqlar, zamonaviy harakatlar, seysmogen zonalar, geomagnit may-

don, radioaktiv maydon, anomal maydonlar, zilzilalar. 

 

 

 

 
ASSESSMENT OF THE SPATIAL POSITION AND ACTIVITY OF FAULTS  

BY SEISMOTECTONIC AND GEOPHYSICAL METHODS  

 

U.A.Nurmatov, Y.M.Sadikov, V.R.Yusupov, Z.F.Shukurov 

 

Abstract. The article presents the results of a comprehensive study of the spatial position of active faults in 

the mountains area. Beltau and Kuldjuktau of Western Uzbekistan by seismotectonic and instrumental geophysical 

methods. In order to identify spatial inhomogeneities, which are the probable boundaries of the blocks of the Earth's 

crust separated by faults, high-precision magnetometric and radiometric surveys were carried out on the embedded 

profiles. By joint analysis of the obtained results with the results of seismotectonic studies, detailed information was 

obtained about the fault system, which is the geological basis of the North-Kuldjuktau-Turkestan seismogenic zone. 

Key words: seismotectonics, active faults, recent movements, seismogenic zones, geomagnetic field, radi-

oactive field, anomalous fields, earthquakes. 
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 ɸʥʥʦʪʘʮʠʷ. ʈʘʩʧʦʣʦʞʝʥʠʝ ʦʯʘʛʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʦ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʦʡ ʙʘʟʝ ʜʘʥʥʳʭ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʣʫʯʘʝʚ ʥʝ ʢʦʨʨʝʣʠʨʫʝʪʩʷ ʩ ʛʨʘʥʠʮʘʤʠ ʥʝʦʜʥʦʨʦʜʥʦʩʪʝʡ ʩʣʦʝʚ ʟʝʤʥʦʡ ʢʦʨʳ, ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʧʦ ʛʝʦʣʦʛʦ-

ʛʝʦʬʠʟʠʯʝʩʢʠʤ ʜʘʥʥʳʤ. ɼʣʷ ʚʳʷʩʥʝʥʠʷ ʵʪʦʛʦ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʛʣʫʙʠʥʥʦʝ ʧʣʦʪʥʦʩʪʥʦʝ ʩʪʨʦʝ-

ʥʠʝ ʌʝʨʛʘʥʩʢʦʡ ʚʧʘʜʠʥʳ, ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʦʮʝʥʢʠ ʩʦʚʨʝʤʝʥʥʳʭ ʚʝʨʪʠʢʘʣʴʥʳʭ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʪʝʢʪʦʥʠʯʝ-

ʩʢʠʭ ʜʚʠʞʝʥʠʡ. ʅʘ ʦʩʥʦʚʝ ʩʦʙʨʘʥʥʳʭ ʜʘʥʥʳʭ ʩʪʨʦʠʪʩʷ ʤʦʜʝʣʴ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʥʘ 

ʧʨʠʤʝʨʝ ʦʜʥʦʛʦ ʠʟ ʧʦʧʝʨʝʯʥʳʭ ʨʘʟʨʝʟʦʚ ʚʧʘʜʠʥʳ ʜʣʷ ʠʟʫʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʨʘʩʧʦʣʦʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʳʭ 

ʢʘʩʘʪʝʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʢ ʛʨʘʥʠʮʘʤ ʪʝʢʪʦʥʠʯʝʩʢʠ ʥʝʦʜʥʦʨʦʜʥʳʭ ʟʦʥ.  

 ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʦʜʠʥʘʤʠʢʘ, ʛʣʫʙʠʥʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʥʝʦʪʝʢʪʦʥʠʢʘ, ʘʢʪʠʚʥʳʝ ʨʘʟʣʦʤʳ, ʩʝʡʩʤʠʯ-

ʥʦʩʪʴ, ʩʦʚʨʝʤʝʥʥʳʝ ʜʚʠʞʝʥʠʷ, ʯʠʩʣʝʥʥʳʝ ʤʦʜʝʣʠ. 

 

 

ɺʚʝʜʝʥʠʝ. ɺʳʩʦʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʣʦʪʥʦʩʪʥʳʭ ʥʝʦʜʥʦʨʦʜʥʦʩʪʝʡ ʠ ʨʝʟʢʠʝ ʠʟʤʝʥʝʥʠʷ 

ʤʦʱʥʦʩʪʠ ʟʝʤʥʦʡ ʢʦʨʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʚ ʵʪʠʭ ʤʝʩʪʘʭ ʧʨʦʠʩʭʦʜʠʣʠ ʠʣʠ ʧʨʦʠʩʭʦʜʷʪ ʪʝʢʪʦʥʠ-

ʯʝʩʢʠʝ ʜʚʠʞʝʥʠʷ, ʩʦʧʨʦʚʦʞʜʘʝʤʳʝ ʨʘʟʨʫʰʝʥʠʝʤ ʟʝʤʥʦʡ ʢʦʨʳ [1, 2]. ɺ ʤʝʩʪʘʭ, ʛʜʝ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʥʘʴʣʶʜʘʶʪʩʷ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʜʚʠʞʝʥʠʷ, ʧʣʦʪʥʦʩʪʥʳʝ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʚʥʫʪʨʠ ʟʝʤʥʦʡ ʢʦʨʳ 

ʤʦʞʥʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʢʘʢ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʦʪʜʝʣʴʥʦʩʪʠ, ʦʙʣʘʜʘʶʱʠʝ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʬʠʟʠʢʦ-

ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʘ ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʵʪʠʤʠ ʦʪʜʝʣʴʥʦʩʪʷʤʠ ʷʚʣʷʶʪʩʷ ʧʝʨʝʭʦʜʥʳʤʠ ʟʦʥʘ-

ʤʠ, ʛʜʝ ʨʘʟʣʠʯʠʷ ʵʪʠʭ ʩʚʦʡʩʪʚ ʜʦʩʪʠʛʘʶʪ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ. ʈʘʩʧʦʣʦʞʝʥʠʝ ʦʯʘʛʦʚ ʟʝʤʣʝʪʨʷ-

ʩʝʥʠʡ ʧʦ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʦʡ ʙʘʟʝ ʜʘʥʥʳʭ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʝ ʢʦʨʨʝʣʠʨʫʝʪʩʷ ʩ ʛʨʘʥʠʮʘʤʠ 

ʪʘʢʠʭ ʥʝʦʜʥʦʨʦʜʥʦʩʪʝʡ ʩʣʦʝʚ ʟʝʤʥʦʡ ʢʦʨʳ. ɼʣʷ ʚʳʷʩʥʝʥʠʷ ʧʦʜʦʙʥʳʭ ʥʝʩʦʦʪʚʝʪʩʪʚʠʡ ʩʪʨʦʠʪʩʷ 

ʯʠʩʣʝʥʥʘʷ ʤʦʜʝʣʴ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʥʘ ʧʨʠʤʝʨʝ ʌʝʨʛʘʥʩʢʦʡ ʚʧʘʜʠʥʳ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʛʣʫʙʠʥʥʦʝ ʧʣʦʪʥʦʩʪʥʦʝ ʩʪʨʦʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ, ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʦʮʝʥʢʠ ʩʦʚʨʝʤʝʥʥʳʭ 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʘʥʘʣʠ-

ʟʘ ʠʩʧʦʣʴʟʦʚʘʥ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʤʝʪʦʜ, ʦʪʨʘʞʘʶʱʠʡ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʡ 

ʧʨʦʮʝʩʩ. ʂʘʞʜʘʷ ʠʩʧʦʣʴʟʫʝʤʘʷ ʠʥʬʦʨʤʘʮʠʷ ʨʘʩʢʨʳʚʘʝʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʵʣʝʤʝʥʪ ʛʝʦʜʠʥʘʤʠʢʠ ʟʝʤ-

ʥʦʡ ʢʦʨʳ, ʘ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʜʨʫʛʠʤʠ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ ï ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʟʜʘʥʠʶ 

ʙʦʣʝʝ ʪʦʯʥʦʡ ʤʦʜʝʣʠ. ɺ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʧʨʠʤʝʥʝʥ ʩʧʦʩʦʙ ʜʝʢʦʤʧʦʟʠʮʠʠ, ʧʦʟʚʦʣʷʶʱʠʡ ʟʘʤʝʥʫ 

ʥʝʢʦʪʦʨʳʭ ʵʣʝʤʝʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʢʘʨʪ ʠ ʩʭʝʤ ʥʘ ʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʳʝ.  

ɻʝʦʜʠʥʘʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʛʝʦʜʠʥʘʤʠʢʘ ʌʝʨʛʘʥʩʢʦʡ ʚʧʘʜʠʥʳ, ʢʘʢ ʠ ɿʘʧʘʜ-

ʥʦ-ʊʷʥʴ-ʐʘʥʴʩʢʦʡ ʤʠʢʨʦʧʣʠʪʳ ʚ ʮʝʣʦʤ, ʦʙʫʩʣʦʚʣʝʥʘ ʢʦʣʣʠʟʠʦʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ ʟʦʥʝ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʷ ʖʞʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ ʠ ʇʘʤʠʨʩʢʦʡ ʜʫʛʠ. ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʬʦʨʤ ʩʦʚʨʝʤʝʥʥʦʡ ʛʝʦʜʠʥʘ-

ʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʩʝʡʩʤʠʯʥʦʩʪʴ. ʉ 838 ʛʦʜʘ ʠ ʧʦʥʳʥʝ ʚ ʧʨʝʜʝʣʘʭ ʌʝʨʛʘʥʩʢʦʡ ʚʧʘʜʠ-

ʥʳ ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʚʦʟʥʠʢʣʠ ʙʦʣʝʝ 90 ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ʀʟ ʥʠʭ 13 ʠʤʝʣʠ ʤʘʛʥʠʪʫʜʫ ʄ 

Ó 6,0, 44 ï 5,0 Ò ʄ Ò 5,9 ʠ 33 ï 4,5 Ò ʄ Ò 4,9. ɹʦʣʴʰʠʥʩʪʚʦ ʩʠʣʴʥʳʭ ʠ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ ʟʝʤʣʝʪʨʷ-

ʩʝʥʠʡ ʩʚʷʟʘʥʦ ʩ ʨʘʟʣʦʤʘʤʠ ʟʝʤʥʦʡ ʢʦʨʳ. ʉʦʚʨʝʤʝʥʥʘʷ ʩʝʡʩʤʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫ-

ʰʝʥʠʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʦʤʧʣʝʢʩʦʤ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʫʜʦʩʪʦʚʝʨʷʶʱʠʭ ʠʭ ʪʝʢ-

ʪʦʥʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʥʦʚʝʡʰʠʡ, ʯʝʪʚʝʨʪʠʯʥʳʡ ʠ ʩʦʚʨʝʤʝʥʥʳʡ ʵʪʘʧʳ ʨʘʟʚʠʪʠʷ. ʀʩʧʦʣʴʟʫʷ ʦʪ-

ʥʦʰʝʥʠʝ ʨʘʟʣʦʤʦʚ ʢ ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʩʪʨʫʢʪʫʨʘʤ ʨʘʟʥʳʭ ʨʘʥʛʦʚ, ʧʨʦʷʚʣʝʥʥʫʶ ʩʝʡʩʤʠʯʥʦʩʪʴ 

(ʚʢʣʶʯʘʷ ʧʘʣʝʦʩʝʡʩʤʦʜʠʩʣʦʢʘʮʠʠ), ʜʘʥʥʳʝ ʛʝʦʬʠʟʠʢʠ, ʛʝʦʭʠʤʠʠ, ʢʦʩʤʠʯʝʩʢʦʡ ʛʝʦʜʝʟʠʠ ʠ ʘʵʨʦ-

ʢʦʩʤʠʯʝʩʢʦʡ ʩʲʝʤʢʠ, ʨʘʟʣʦʤʳ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʜʝʣʝʥʳ ʧʦ ʢʠʥʝʤʘʪʠʢʝ ʧʦʜʚʠʞʝʢ (ʩʙʨʦʩʳ, ʚʟʙʨʦʩʳ, 

ʩʜʚʠʛʠ ʠ ʜʨ.), ʢʘʪʝʛʦʨʠʠ (ʢʨʘʝʚʳʝ, ʚʥʫʪʨʝʥʥʠʝ) ʠ ʨʘʥʛʠ (1, 2, 3 ʠ ʪ. ʜ.). ʂʘʢ ʧʦʢʘʟʘʣ ʘʥʘʣʠʟ ʩʝʪʠ 

ʨʘʟʣʦʤʦʚ, ʨʘʟʚʠʪʳʭ ʚ ʧʨʝʜʝʣʘʭ ɿʘʧʘʜʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ, ʛʣʫʙʠʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʤʦʨʬʦʣʦʛʠʷ ʠ 

ʜʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ ʩʦ ʚʨʝʤʝʥʝʤ ʤʦʛʫʪ ʤʝʥʷʪʴʩʷ. ʅʝʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʷʝʪʩʷ ʪʦʣʴʢʦ ʠʭ ʧʨʦʩʪʠʨʘʥʠʝ, 

ʯʪʦ ʜʘʣʦ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʩʝʪʴ ʨʘʟʣʦʤʦʚ ʟʘʣʦʞʝʥʘ ʚ ʧʝʨʠʦʜ ʨʘʥʥʝʛʦ ʧʨʦʪʝʨʦʟʦʷ 

ʠʣʠ ʨʘʥʴʰʝ [3].  ɺ ʧʨʝʜʝʣʘʭ ɿʘʧʘʜʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ ʘʢʪʠʚʥʦʩʪʴ ʧʨʦʷʚʣʷʶʪ ʚ ʦʩʥʦʚʥʦʤ ʪʨʠ ʥʘʧʨʘʚ-

ʣʝʥʠʷ ʨʝʛʤʘʪʠʯʝʩʢʦʡ ʩʝʪʠ: ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʘʷ (ʧʦʧʝʨʝʯʥʦ ʊʷʥʴ-ʐʘʥʴʩʢʘʷ); ʩʝʚʝʨʦ-ʟʘʧʘʜʥʘʷ (ʂʘʨʘ-

ʪʘʫʩʢʘʷ); ʩʫʙʰʠʨʦʪʥʘʷ (ʊʷʥʴ-ʐʘʥʴʩʢʘʷ). ʋʢʘʟʘʥʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʢʦʥʪʨʦʣʠʨʫʶʪ ʥʦʚʝʡʰʠʡ ʩʪʨʫʢ-

ʪʫʨʥʳʡ ʧʣʘʥ ʨʝʛʠʦʥʘ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʩʥʦʚʥʳʤ ʧʘʨʘʤʝʪʨʘʤ ʩʦʚʨʝʤʝʥʥʦʡ ʛʝʦʜʠʥʘʤʠʢʠ. ʇʦ ʦʪʥʦ-

ʰʝʥʠʶ ʢ ʥʦʚʝʡʰʠʤ ʩʪʨʫʢʪʫʨʘʤ ʦʥʠ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʢʨʘʝʚʳʝ ʠ ʚʥʫʪʨʝʥʥʠʝ. ʂʨʘʝʚʳʝ ʨʘʟʣʦʤʳ, ʷʚ-
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ʣʷʷʩʴ ʩʪʨʫʢʪʫʨʥʦ-ʢʦʥʪʨʦʣʠʨʫʶʱʠʤʠ, ʨʘʟʛʨʘʥʠʯʠʚʘʷ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʦ ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʪʝʢʪʦʥʠ-

ʯʝʩʢʠʝ ʙʣʦʢʠ (ʘʥʪʠʢʣʠʥʘʣʴʥʳʝ ʠ ʩʠʥʢʣʠʥʘʣʴʥʳʝ), ʦʙʣʘʜʘʶʪ ʧʦʚʳʰʝʥʥʳʤ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʤ 

ʧʦʪʝʥʮʠʘʣʦʤ. ʂ ʢʨʘʝʚʳʤ ʦʪʥʦʩʷʪʩʷ ʊʘʣʘʩʦ-ʌʝʨʛʘʥʩʢʠʡ, ɸʢʩʫ-ʋʛʘʤ-ɹʦʛʦʥʘʣʠʥʩʢʠʡ, ʉʝʚʝʨʦ-

ʌʝʨʛʘʥʩʢʠʡ, ʖʞʥʦ-ʌʝʨʛʘʥʩʢʠʡ ʨʘʟʣʦʤʳ. ʉʨʘʚʥʠʪʝʣʴʥʦ ʤʝʥʴʰʝʡ ʩʝʡʩʤʠʯʥʦʩʪʴʶ ʠ ʯʘʩʪʦʪʦʡ ʧʨʦ-

ʷʚʣʝʥʠʷ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʥʫʪʨʝʥʥʠʝ ʨʘʟʣʦʤʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʜʠʬʬʝʨʝʥ-

ʮʠʨʦʚʘʥʥʳʡ ʭʘʨʘʢʪʝʨ ʜʚʠʞʝʥʠʡ ʚʥʫʪʨʠ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʙʣʦʢʦʚ. ʂ ʨʘʟʣʦʤʘʤ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʦʪ-

ʥʦʩʷʪʩʷ: ʉʝʚʝʨʦ-ʋʛʘʤʩʢʠʡ, ʋʛʘʤ-ʄʘʡʜʘʥʪʘʣʴʩʢʠʡ, ʇʩʢʝʤʩʢʠʡ, ʂʘʨʞʘʥʪʘʫʩʢʠʡ, ʉʶʨʝʥʘʪʠʥʩʢʠʡ, 

ʉʫʢʦʢʩʢʠʡ, ʖʞʥʦ-ʇʩʢʝʤʩʢʠʡ, ʉʘʥʜʘʣʘʰʩʢʠʡ, ʏʘʪʢʘʣʴʩʢʠʡ, ʉʝʚʝʨʦ-ɸʥʛʨʝʥʩʢʠʡ, ʖʞʥʦ-

ɸʥʛʨʝʥʩʢʠʡ, ʏʘʪʢʘʣʦ-ɸʪʦʡʥʦʢʩʢʠʡ, ɹʘʫʙʘʰʘʪʠʥʩʢʠʡ, ʂʫʯʢʘʨʘʪʠʥʩʢʠʡ, ʂʫʛʘʨʪʩʢʠʡ, ʊʘʣʜʳʩʫʡ-

ʩʢʠʡ, ʂʫʨʰʘʙʩʢʠʡ, ʂʘʨʘʯʘʪʳʨʩʢʠʡ, ʅʫʨʘʪʘ-ʂʘʪʨʘʥʩʢʠʡ, ʂʘʨʘʪʘʫ-ɿʘʨʘʬʰʘʥʩʢʠʡ, ʂʫʤʙʝʣʴ-ʂʦʢʘʥʜ-

ʍʘʡʜʘʨʢʘʥʩʢʠʡ, ʂʝʥʢʦʣʴʩʢʠʡ, ɸʨʘʰʘʥʩʢʠʡ, ʉʘʡʨʘʤ-ɸʥʜʠʞʘʥ-ʆʰʩʢʠʡ. ʆʩʦʙʦʝ ʧʦʣʦʞʝʥʠʝ ʟʘʥʠ-

ʤʘʶʪ ʬʣʝʢʩʫʨʥʦ-ʨʘʟʨʳʚʥʳʝ ʟʦʥʳ (ʌʈɿ), ʨʘʩʧʦʣʘʛʘʷʩʴ ʚ ʪʝʣʝ ʢʨʫʧʥʳʭ ʚʧʘʜʠʥ ʠ ʧʨʦʛʠʙʦʚ, ʦʥʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʣʦʞʥʦʝ ʩʦʯʝʪʘʥʠʝ ʠʟʛʠʙʦʚ ʠ ʨʘʟʨʳʚʥʳʭ ʜʠʩʣʦʢʘʮʠʡ. ɺʦ ʚʩʝʭ ʌʈɿ ʪʘʢʞʝ ʚʦʟʥʠʢʘʣʠ 

ʨʘʟʨʫʰʠʪʝʣʴʥʳʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ. ʅʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚʳʜʝʣʝʥʳ ʉʝʚʝʨʦ-ʌʝʨʛʘʥʩʢʘʷ ʠ 

ʖʞʥʦ-ʌʝʨʛʘʥʩʢʘʷ ʌʈɿ. ʄʘʪʝʨʠʘʣʳ, ʜʝʪʘʣʴʥʦ ʦʧʠʩʳʚʘʶʱʠʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʨʘʟʣʦʤʳ, ʥʝʦʜʥʦ-

ʢʨʘʪʥʦ ʧʫʙʣʠʢʦʚʘʣʠʩʴ ʚ ʧʝʯʘʪʠ [3-12]. ʇʨʠ ʘʥʘʣʠʟʝ ʩʦʚʨʝʤʝʥʥʳʭ ʘʢʪʠʚʥʳʭ ʨʘʟʣʦʤʦʚ ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʟʦʥʳ ʠʭ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ. ʆʧʨʝʜʝʣʝʥʠʝ ʰʠʨʠʥʳ ʟʦʥʳ ʚʣʠʷʥʠʷ ʘʢ-

ʪʠʚʥʳʭ ʨʘʟʣʦʤʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦ. ɽʩʣʠ ʨʘʟʣʦʤ ʚʳʨʘʞʝʥ ʚ ʧʘʣʝʦʟʦʡʩʢʠʭ ʧʦʨʦʜʘʭ, ʪʦ 

ʫʯʠʪʳʚʘʶʪʩʷ ʩʣʝʜʳ ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʟʣʦʤʘ, ʩʠʤʤʝʪʨʠʯʥʦ ʧʦ ʦʙʝ ʩʪʦʨʦʥʳ. ɸ ʠʤʝʥʥʦ, ʧʦʣʦʩʳ ʠʥʪʝʥ-

ʩʠʚʥʦʛʦ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʜʨʦʙʣʝʥʠʷ ʧʦʨʦʜ, ʧʦʚʳʰʝʥʥʫ  ʁʪʨʝʱʠʥʦʚʘʪʦʩʪ.ɹ ɺ ʢʘʡʥʦʟʦʡʩʢʠʭ ʦʪ-

ʣʦʞʝʥʠʷʭ ʌʝʨʛʘʥʩʢʦʡ ʚʧʘʜʠʥʳ ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ 

ʘʵʨʦʢʦʩʤʦʩʥʠʤʢʦʚ ʠ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʢʘʨʪ, ʩ ʧʦʤʦʱʴʶ ʘʥʘʣʠʟʘ ʛʠʜʨʦʩʝʪʠ ʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 

ʵʣʝʤʝʥʪʦʚ. ʀʩʧʦʣʴʟʫʶʪʩʷ ʪʘʢʞʝ ʩʝʡʩʤʦʜʠʩʣʦʢʘʮʠʠ, ʚʳʷʚʣʝʥʥʳʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʘʢʨʦʩʝʡʩʤʠʯʝ-

ʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʵʧʠʮʝʥʪʨʘʣʴʥʳʭ ʟʦʥ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠ ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ 

(ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʨʘʟʤʝʨʳ ʧʝʨʚʦʡ ʠʟʦʩʝʡʩʪʳ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʘʢʪʠʚʥʳʭ ʨʘʟʣʦʤʦʚ ʩ 

ʫʯʝʪʦʤ ʛʣʫʙʠʥʳ ʠʭ ʧʨʦʥʠʢʥʦʚʝʥʠʷ). ʀʥʬʦʨʤʘʮʠʷ ʦ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʷʭ ʠʤʝʝʪʩʷ ʚ ʤʥʦʛʦʯʠʩ-

ʣʝʥʥʳʭ ʧʫʙʣʠʢʘʮʠʷʭ [4, 7, 9, 10, 12], ʛʜʝ ʜʦʢʘʟʘʥʘ ʠʭ ʩʚʷʟʴ ʩ ʘʢʪʠʚʥʳʤʠ ʨʘʟʣʦʤʘʤʠ. 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʪʝʥʜʝʥʮʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʜʚʠʞʝʥʠʡ ʧʨʦʚʝʜʝʥʦ ʠʟʫʯʝʥʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʥʦ-

ʚʝʡʰʠʭ, ʤʦʣʦʜʳʭ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʜʚʠʞʝʥʠʡ ʠ ʩʦʩʪʘʚʣʝʥʘ ʢʘʨʪʘ ʩʦʚʨʝʤʝʥʥʳʭ ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʚʠ-

ʞʝʥʠʡ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʉʨʝʜʥʝʡ ɸʟʠʠ [6]. ʂʘʨʪʘ ʙʳʣʘ ʥʘʤʠ ʜʦʧʦʣʥʝʥʘ ʩʝʪʴʶ ʘʢʪʠʚʥʳʭ 

ʨʘʟʣʦʤʦʚ [11]. ʉʦʚʤʝʩʪʥʳʡ ʘʥʘʣʠʟ ʩ ʤʘʪʝʨʠʘʣʘʤʠ ʩʝʡʩʤʠʯʥʦʩʪʠ, ʥʝʦʪʝʢʪʦʥʠʢʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʜʣʷ 

ʛʦʨʥʦʛʦ ʦʙʨʘʤʣʝʥʠʷ ʚʧʘʜʠʥʳ ʭʘʨʘʢʪʝʨʥʳ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʩʢʦʨʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʚʝʨʪʠʢʘʣʴʥʳʭ 

ʜʚʠʞʝʥʠʡ (+2, +10 ʤʤ/ʛʦʜ), ʘ ʜʣʷ ʚʧʘʜʠʥʳ ï ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʩʢʦʨʦʩʪʠ (-2,-10) [6]. ʈʘʟʣʦʤʳ, ʨʘʟʜʝ-

ʣʷʶʱʠʝ ʚʧʘʜʠʥʫ ʠ ʝʝ ʛʦʨʥʦʝ ʦʙʨʘʤʣʝʥʠʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʘʧʨʷʞʝʥʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʠ ʷʚʣʷʶʪʩʷ 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʩʝʡʩʤʦʦʧʘʩʥʳʤʠ. ʆ ʧʨʠʩʫʪʩʪʚʠʠ ʨʘʩʪʷʛʠʚʘʶʱʠʭ ʥʘʧʨʷʞʝʥʠʡ ʤʦʛʫʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦ-

ʚʘʪʴ ʤʘʪʝʨʠʘʣʳ ʧʦ ʩʦʚʨʝʤʝʥʥʦʤʫ ʪʨʝʱʠʥʦʦʙʨʘʟʦʚʘʥʠʶ [6]. ɺ ʧʨʝʜʝʣʘʭ ʌʝʨʛʘʥʩʢʦʡ ʚʧʘʜʠʥʳ 

ʫʯʘʩʪʢʠ ʪʨʝʱʠʥʦʦʙʨʘʟʦʚʘʥʠʷ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʟʦʥʝ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʡ 

ʬʣʝʢʩʫʨʥʦ-ʨʘʟʨʳʚʥʦʡ ʟʦʥʳ ʠ ʧʦʚʪʦʨʷʶʪ ʝʝ ʧʨʦʩʪʠʨʘʥʠʝ. ɿʜʝʩʴ ʚʳʷʚʣʝʥʳ ʩʞʠʤʘʶʱʠʝʩʷ ʠ ʨʘʩʪʷ-

ʛʠʚʘʶʱʠʝʩʷ ʪʨʝʱʠʥʳ. ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʨʝʟʫʣʴʪʘʪʳ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ. ʈʝ-

ʟʫʣʴʪʘʪʳ ʥʠʚʝʣʠʨʦʚʘʥʠʷ ʟʘ ʧʝʨʠʦʜ 1971-1974 ʛʛ. ʧʦ ʣʠʥʠʠ ʊʘʰʢʫʤʳʨïɸʥʜʠʞʘʥïʆʰ ʧʦʢʘʟʘʣʠ 

ʘʥʦʤʘʣʴʥʳʝ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ (-46Ñ9 ʤʤ) ʥʘ ʦʪʨʝʟʢʝ ɸʥ-

ʜʠʞʘʥïʂʘʨʘʩʫ [6]. ʉʣʝʜʫʶʱʠʡ ʚʘʞʥʳʡ ʵʣʝʤʝʥʪ ʛʝʦʜʠʥʘʤʠʢʠ ï ʤʘʪʝʨʠʘʣʳ ʚʳʩʦʢʦʪʦʯʥʳʭ ʠʟʤʝʨʝ-

ʥʠʡ ʤʝʪʦʜʘʤʠ ʢʦʩʤʠʯʝʩʢʦʡ ʛʝʦʜʝʟʠʠ [13]. ʇʦ ʜʘʥʥʳʤ GPS, ʦʧʨʝʜʝʣʝʥʳ ʩʢʦʨʦʩʪʠ ʧʝʨʝʤʝʱʝʥʠʷ 

ʧʫʥʢʪʦʚ ʥʘʙʣʶʜʝʥʠʡ ʌʝʨʛʘʥʩʢʦʡ ʚʧʘʜʠʥʳ ʚ ʠʟʤʝʥʝʥʥʦʡ ʩʠʩʪʝʤʝ ʦʪʩʯʝʪʘ. ʆʪʤʝʯʝʥʦ, ʯʪʦ ʧʝʨʝʤʝ-

ʱʝʥʠʷ ʢ ʩʝʚʝʨʫ ʧʫʥʢʪʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʇʘʤʠʨʝ, ʚ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʤ ʂʫʥʴʣʫʥʝ ʠ ʚ ʊʘʨʠʤʝ, 

ʧʨʦʠʩʭʦʜʷʪ ʩ ʙʣʠʟʢʠʤʠ ʩʢʦʨʦʩʪʷʤʠ 15-20 ʤʤ/ʛʦʜ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʇʘʤʠʨ ʠ ʊʠʙʝʪ ʧʝʨʝʤʝʱʘʶʪʩʷ ʚ ʩʪʦʨʦʥʫ ʊʷʥʴ-ʐʘʥʷ ʩʦʚʤʝʩʪʥʦ. ɺ ʧʨʝʜʝʣʘʭ ɿʘʧʘʜʥʦʛʦ ʊʷʥʴ-

ʐʘʥʷ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʨʘʡʦʥʦʚ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʦʨʠʝʥʪʘʮʠʝʡ ʩʢʦʨʦʩʪʝʡ ʧʝʨʝʤʝʱʝʥʠʷ. ɺ 

ʧʫʥʢʪʘʭ ʥʘʙʣʶʜʝʥʠʡ GPS, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʘʣʘʩʦ-ʌʝʨʛʘʥʩʢʦʛʦ ʨʘʟʣʦʤʘ 

(ʏʘʪʢʘʣʦ-ʂʫʨʘʤʠʥʩʢʠʡ ʙʣʦʢ), ʧʝʨʝʤʝʱʝʥʠʷ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʶʛ. ɺ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʵʪʦʛʦ ʞʝ 

ʨʘʟʣʦʤʘ, ʚ ʧʨʝʜʝʣʘʭ ʊʘʣʘʩʦ-ʌʝʨʛʘʥʩʢʦʛʦ ʙʣʦʢʘ, ʧʝʨʝʤʝʱʝʥʠʷ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜ. ʆʙʝ 

ʛʨʫʧʧʳ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʜʯʝʨʢʠʚʘʶʪ ʩʦʚʨʝʤʝʥʥʫʶ ʛʝʦʜʠʥʘʤʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ ʚ ʟʦʥʝ ʊʘʣʘʩʦ-

ʌʝʨʛʘʥʩʢʦʛʦ ʧʨʘʚʦʩʪʦʨʦʥʥʝʛʦ ʩʙʨʦʩʘ-ʩʜʚʠʛʘ. ɻʨʫʧʧʘ ʧʫʥʢʪʦʚ ʥʘʙʣʶʜʝʥʠʷ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʧʨʝ-

ʜʝʣʘʭ ʏʘʪʢʘʣʦ-ʂʫʨʘʤʠʥʩʢʦʛʦ ʙʣʦʢʘ, ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʚ ʶʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠ ʧʦʜʪʚʝʨʞʜʘʶʪ ʨʘʥʝʝ 

ʚʳʩʢʘʟʘʥʥʳʝ ʧʨʝʜʧʦʣʦʞʝʥʠ ̫ʦ ʪʦʤ, ʯʪʦ ʢ ʟʘʧʘʜʫ ʦʪ ʊʘʣʘʩʦ-ʌʝʨʛʘʥʩʢʦʛʦ ʩʜʚʠʛʘ, ʥʘ ʬʦʥʝ ʤʝʨʠʜʠʦ-

ʥʘʣʴʥʦʛʦ ʩʞʘʪʠʷ, ʧʨʦʠʩʭʦʜʠʪ ʚʳʪʘʣʢʠʚʘʥʠʝ ʙʣʦʢʦʚ ʢ ʟʘʧʘʜʫ ʩ ʣʝʚʦʩʪʦʨʦʥʥʠʤ (ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ 
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ʩʪʨʝʣʢʠ) ʚʨʘʱʝʥʠʝʤ ʙʣʦʢʦʚ. ɻʨʫʧʧʘ ʧʫʥʢʪʦʚ ʥʘʙʣʶʜʝʥʠʡ ʚ ʧʨʝʜʝʣʘʭ ʶʞʥʦʡ ʯʘʩʪʠ ʌʝʨʛʘʥʩʢʦʡ 

ʚʧʘʜʠʥʳ ʠ ɸʣʘʡʩʢʦʡ ʜʦʣʠʥʳ (ʖʞʥʦ-ʊʷʥʴ-ʐʘʥʴʩʢʠʡ ʙʣʦʢ) ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʦ. ʇʦ 

ʚʝʣʠʯʠʥʝ ʧʫʥʢʪʳ ʥʘʙʣʶʜʝʥʠʡ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ ʚ ʨʘʚʥʠʥʥʳʭ ʯʘʩʪʷʭ (ʌʝʨʛʘʥʩʢʘʷ 

ʚʧʘʜʠʥʘ) ʫʩʪʫʧʘʶʪ ʧʫʥʢʪʘʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʚ ʛʦʨʥʳʭ ʦʙʣʘʩʪʷʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʘʪʝʨʠʘʣʳ ʢʦʩ-

ʤʠʯʝʩʢʦʡ ʛʝʦʜʝʟʠʠ ʧʦʜʪʚʝʨʞʜʘʶʪ ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʫʶ ʦʨʠʝʥʪʘʮʠʶ ʩʞʠʤʘʶʱʠʭ ʥʘʧʨʷʞʝʥʠʡ, 

ʜʝʡʩʪʚʫʶʱʠʭ ʚ ʧʨʝʜʝʣʘʭ ɿʘʧʘʜʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ ʠ ʩʚʷʟʘʥʥʳʭ, ʚʝʨʦʷʪʥʦ, ʩ ʜʘʚʣʝʥʠʝʤ ʇʘʤʠʨʩʢʦʛʦ 

ʚʳʩʪʫʧʘ ʥʘ ʊʷʥʴ-ʐʘʥʴ. 

ɸʥʘʣʠʟ ʩʣʦʝʚ ʟʝʤʥʦʡ ʢʦʨʳ ʌʝʨʛʘʥʩʢʦʡ ʚʧʘʜʠʥʳ. ɺ ʨʘʟʨʝʟʝ ʟʝʤʥʦʡ ʢʦʨʳ ɿʘʧʘʜʥʦ-ʊʷʥʴ-

ʐʘʥʴʩʢʦʡ ʤʠʢʨʦʧʣʠʪʳ ï ʚ ʮʝʣʦʤ ʠ ʌʝʨʛʘʥʩʢʦʡ ʚʧʘʜʠʥʳ ï ʚ ʯʘʩʪʥʦʩʪʠ ʚʳʜʝʣʷʶʪʩʷ ʥʠʞʥʷʷ ʠ 

ʚʝʨʭʥʷʷ ʢʦʨʘ [14]. ʅʠʞʥʷʷ ʢʦʨʘ ʩʣʦʞʝʥʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʘʨʭʝʡ-ʥʠʞʥʝʧʨʦʪʝʨʦʟʦʡʩʢʠʤʠ (AR-

PR1) ʛʣʫʙʦʢʦ ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʤʠ ʧʦʨʦʜʘʤʠ, ʧʨʝʙʳʚʘʶʱʠʤʠ ʚ ʫʧʨʫʛʦ-ʧʣʘʩʪʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ 

(ʩʦʦʪʥʦʰʝʥʠʝ ʧʨʦʜʦʣʴʥʳʭ ʠ ʧʦʧʝʨʝʯʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʣʥ vp/v s= 1,8, ʢʦʵʬʬʠʮʠʝʥʪ ʇʫʘʩʩʦʥʘ  

ɜ = 0,27-0,28, ʯʪʦ ʥʝ ʜʦʧʫʩʢʘʝʪ ʨʘʟʚʠʪʠʝ ʦʯʘʛʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ɺʝʨʭʥʷʷ ʢʦʨʘ ʚʢʣʶʯʘʝʪ ʩʚʝʨʭʫ 

ʚʥʠʟ: ʦʩʘʜʦʯʥʳʡ ʢʘʡʥʦʟʦʡ-ʤʝʟʦʟʦʡʩʢʠʡ (Kz-Mz) ʧʦʢʨʦʚ; ʦʩʘʜʦʯʥʦ-ʤʝʪʘʤʦʨʬʠʯʝʩʢʫʶ 

ʧʘʣʝʦʟʦʡʩʢʫʶ (Pz) ʪʦʣʱʫ; ʛʨʘʥʠʪʦ-ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʝ ʚʝʨʭʥʝʧʨʦʪʝʨʦʟʦʡ-ʥʠʞʥʝʢʝʤʙʨʠʡʩʢʠʝ  

(PR2- ) ʧʦʨʦʜʳ. ʂʦʥʩʦʣʠʜʠʨʦʚʘʥʥʘʷ ʯʘʩʪʴ ʚʝʨʭʥʝʡ ʢʦʨʳ (Pz+PR2- ) ʥʘʭʦʜʠʪʩʷ ʚ ʫʧʨʫʛʦ-ʭʨʫʧʢʦʤ 

ʩʦʩʪʦʷʥʠʠ (vp/vs Ò 1,75; ɜ = 0,27-0,28), ʯʪʦ ʙʣʘʛʦʧʨʠʷʪʥʦ ʜʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʯʘʛʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. 

ʅʘ ʧʨʠʚʦʜʠʤʳʭ ʛʣʫʙʠʥʥʳʭ ʨʘʟʨʝʟʘʭ ʥʘʙʣʶʜʘʝʪʩʷ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʦʩʥʦʚʥʳʭ 

ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʛʨʘʥʠʮ ʩʣʦʝʚ ʚʝʨʭʥʝʡ ʢʦʨʳ: ʧʦʜʦʰʚʘ ʚʝʨʭʥʝʡ ʢʦʨʳ, ʢʨʦʚʣʷ 

ʚʝʨʭʥʝʧʨʦʪʝʨʦʟʦʡ-ʥʠʞʥʝʢʝʤʙʨʠʡʩʢʦʛʦ, ʧʘʣʝʟʦʡʩʢʦʛʦ ʠ ʤʝʟʦʟʦʡ-ʢʘʡʥʦʟʦʡʩʢʦʛʦ (ʩʦʚʨʝʤʝʥʥʳʡ 

ʨʝʣʴʝʬ) ʩʣʦʝʚ. ɺ ʧʨʝʜʝʣʘʭ ɿʘʧʘʜʥʦ-ʊʷʥʴ-ʐʘʥʴʩʢʦʡ ʤʠʢʨʦʧʣʠʪʳ ʌʝʨʛʘʥʩʢʘʷ ʚʧʘʜʠʥʘ ʟʘʥʠʤʘʝʪ 

ʦʩʦʙʦʝ ʧʦʣʦʞʝʥʠʝ, ʷʚʣʷʷʩʴ ʥʘʠʙʦʣʝʝ ʩʝʡʩʤʦʦʧʘʩʥʦʡ ʩʪʨʫʢʪʫʨʦʡ. ɺ ʵʪʦʡ ʩʚʷʟʠ, ʜʣʷ ʚʧʘʜʠʥʳ ʤʳ 

ʧʨʦʚʦʜʠʣʠ ʘʥʘʣʠʟ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʩʪʨʦʝʥʠʡ ʧʦ ʧʦʚʝʨʭʥʦʩʪʷʤ ʛʨʘʥʠʪʦ-ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʠ 

ʦʩʘʜʦʯʥʦ-ʤʝʪʘʤʦʬʠʯʝʩʢʠʭ ʪʦʣʱ ʧʦ ʨʘʙʦʪʝ [15-18] ʠ ʢʘʨʪʝ ʘʤʧʣʠʪʫʜ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ, 

ʩʦʩʪʘʚʣʝʥʥʦʡ ʥʘʤʠ. ɺʳʷʩʥʠʣʘʩʴ ʧʦʣʥʘʷ ʢʦʥʬʦʨʤʥʦʩʪʴ ʵʪʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʦʩʥʦʚʥʳʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ, ʨʘʟʚʠʪʳʭ ʚ ʧʨʝʜʝʣʘʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʟʦʥ ʌʝʨʛʘʥʩʢʦʡ ʚʧʘʜʠʥʳ, 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʣʠ ʢʨʘʝʚʳʝ ʉʝʚʝʨʦ-ʌʝʨʛʘʥʩʢʠʡ, ʖʞʥʦ-ʌʝʨʛʘʥʩʢʠʡ, ʘ ʪʘʢʞʝ ʚʥʫʪʨʝʥʥʠʝ ʂʫʤʙʝʣʴ-

ʂʦʢʘʥʜ-ʍʘʡʜʘʨʢʘʥʩʢʠʡ ʠ ʉʘʡʨʘʤ-ɺʦʩʪʦʯʥʦ-ʌʝʨʛʘʥʩʢʠʡ ʨʘʟʣʦʤʳ, ʘ ʪʘʢʞʝ ʉʝʚʝʨʦ-ʌʝʨʛʘʥʩʢʘʷ ʠ 

ʖʞʥʦ-ʌʝʨʛʘʥʩʢʘʷ ʌʈɿ. ʆʥʠ ʚʭʦʜʷʪ ʚ ʩʠʩʪʝʤʫ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʭ (ʧʦʧʝʨʝʯʥʦ ʊʷʥʴ-ʐʘʥʴʩʢʠʭ), 

ʩʫʙʰʠʨʦʪʥʳʭ (ʊʷʥʴ-ʐʘʥʴʩʢʘʷ) ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʭ (ʂʘʨʘʪʘʫʩʢʘʷ) ʨʝʛʠʦʥʘʣʴʥʳʭ ʨʘʟʣʦʤʦʚ. ɿʥʘʯʠ-

ʤʘʷ ʨʦʣʴ ʵʪʠʭ ʨʘʟʣʦʤʦʚ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʥʦʚʝʡʰʝʛʦ ʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʪʨʫʢʪʫʨʥʳʭ ʧʣʘʥʦʚ ʥʝ ʚʳ-

ʟʳʚʘʝʪ ʩʦʤʥʝʥʠʡ. ʇʦʩʣʝʜʥʠʝ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʨʘʟʣʦʤʦʚ (ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʝ) ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʫʩʪʫʧʘʶʪ ʨʘʟʣʦʤʘʤ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʠ ʩʫʙʰʠʨʦʪʥʦʡ ʦʨʠʝʥʪʘʮʠʠ ʠ ʠʭ ʚʝʨʦʷʪʥʘʷ ʩʚʷʟʴ ʩ ʩʝʡʩʤʠʯ-

ʥʦʩʪʴʶ ʪʨʝʙʫʝʪ ʩʧʝʮʠʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ. ɺʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʨʘʟʣʦʤʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʨʠʩʫʥʢʘʤʠ 

ʠʟʦʣʠʥʠʡ, ʥʝʩʪʳʢʦʚʢʦʡ ʠʟʦʣʠʥʠʡ ʚ ʟʦʥʘʭ ʨʘʟʣʦʤʦʚ, ʘʤʧʣʠʪʫʜʘʤʠ ʜʚʠʞʝʥʠʡ. ʄʦʜʝʣʠ ʩʪʨʦʝʥʠʷ 

ʟʝʤʥʦʡ ʢʦʨʳ ʉʨʝʜʥʝʡ ɸʟʠʠ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʥʝʩʢʦʣʴʢʠʭ ʠʟʚʝʩʪʥʳʭ ʨʘʙʦʪʘʭ [14, 19]. ʉʦʛʣʘʩʥʦ [19], 

ʟʝʤʥʘʷ ʢʦʨʘ ʨʘʩʩʣʦʝʥʘ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʧʦ ʧʣʦʩʢʦʩʪʷʤ ʩʢʦʣʴʞʝʥʠʷ ʥʘ ʩʝʨʠʶ ʪʝʢʪʦ-

ʥʠʯʝʩʢʠʭ ʧʣʘʩʪʠʥ, ʘ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ ï ʢʨʫʧʥʳʤʠ ʨʘʟʣʦʤʘʤʠ (ʩʜʚʠʛʘʤʠ, ʩʙʨʦʩʘʤʠ, ʚʟʙʨʦʩʘʤʠ) ʥʘ 

ʤʠʢʨʦʧʣʠʪʳ ʠ ʙʣʦʢʠ ʨʘʟʥʦʡ ʚʝʣʠʯʠʥʳ. ɼʚʠʞʝʥʠʝ ʤʠʢʨʦʧʣʠʪ ʠ ʙʣʦʢʦʚ ʦʩʫʱʝʩʪʚʣʝ̫ʪʩʷ ʧʦ ʛʦʨʠ-

ʟʦʥʪʘʤ ʧʦʥʠʞʝʥʥʦʡ ʚʷʟʢʦʩʪʠ ʚ ʟʝʤʥʦʡ ʢʦʨʝ (ʧʦʚʝʨʭʥʦʩʪʷʤ ʄʦʭʦʨʦʚʠʯʠʯʘ, ʂʦʥʨʘʜʘ ʠ ʜʨ.). ʇʣʠʪʳ 

ʠ ʙʣʦʢʠ ʧʝʨʝʤʝʱʘʶʪʩʷ ʢʘʢ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ, ʪʘʢ ʠ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʷʭ. ɻʦʨʠʟʦʥʪʘʣʴ-

ʥʳʝ ʜʚʠʞʝʥʠʷ ʤʦʛʫʪ ʤʝʥʷʪʴʩʷ ʥʘ ʚʝʨʪʠʢʘʣʴʥʳʝ. ʕʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʧʝʨʠʦʜʳ ʠʟʤʝʥʝʥʠʷ ʛʝʦʜʠʥʘ-

ʤʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ. ʇʨʠʯʠʥʦʡ ʜʚʠʞʝʥʠʷ ʤʠʢʨʦʧʣʠʪ ʩʣʫʞʘʪ ʚ ʦʩʥʦʚʥʦʤ ʧʝʨʝʤʝʱʝʥʠʷ ʢʨʫʧʥʳʭ 

ʧʣʠʪ (ʀʥʜʦʩʪʘʥʩʢʦʡ, ɸʨʘʚʠʡʩʢʦʡ ʠ ʜʨ.). ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʯʝʨʝʜʦʚʘʥʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʠ ʚʝʨ-

ʪʠʢʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʩʠʪʫʘʮʠʶ ʥʘ ʨʠʩ. 1, 2 [19], ʛʜʝ ʚʠʜʥʦ ʥʘʜʚʠʛʘʥʠʝ ʞʝʩʪʢʠʭ 

ʧʘʣʝʦʟʦʡʩʢʠʭ ʤʘʩʩʠʚʦʚ ʏʘʪʢʘʣʦ-ʂʫʨʘʤʠʥʩʢʦʛʦ ʙʣʦʢʘ ʩ ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ʠ ʖʞʥʦ-ʊʷʥʴ-ʐʘʥʴʩʢʦʛʦ 

ʙʣʦʢʘ ʩ ʶʛʘ ʥʘ ʌʝʨʛʘʥʩʢʫʶ ʚʧʘʜʠʥʫ. ʂʣʠʥʦʚʠʜʥʳʝ ʥʘʜʚʠʛʠ ʧʘʣʝʦʟʦʡʩʢʠʭ ʧʦʨʦʜ ʩʤʝʥʷʶʪʩʷ ʪʦʣ-

ʱʘʤʠ ʢʘʡʥʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ, ʪ. ʝ. ʧʨʦʠʩʭʦʜʠʪ ʯʝʨʝʜʦʚʘʥʠʝ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʥʘʜʚʠʛʦʚ ʧʘʣʝʦʟʦʡ-

ʩʢʠʭ ʧʦʨʦʜ ʩ ʥʦʨʤʘʣʴʥʦ ʟʘʣʝʛʘʶʱʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʢʘʡʥʦʟʦʷ, ʬʦʨʤʠʨʦʚʘʚʰʠʤʠʩʷ ʧʨʠ ʚʝʨʪʠʢʘʣʴ-

ʥʦʤ ʦʧʫʩʢʘʥʠʠ ʧʦʚʝʨʭʥʦʩʪʝʡ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ.  
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ʈʠʩ. 1. ɺʨʝʤʝʥʥʦʡ ʩʝʡʩʤʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʧʦʧʝʨʝʢ ʟʦʥʳ ʢʣʠʥʦʚʠʜʥʳʭ ʥʘʜʚʠʛʦʚ ʥʘ ʩʝʚʝʨʦ-
ʟʘʧʘʜʝ ʌʝʨʛʘʥʩʢʦʛʦ ʙʘʩʩʝʡʥʘ (ʚʠʜʥʳ ʢʣʠʥʴʷ ʚʥʝʜʨʝʥʠʷ ʩʢʣʘʜʯʘʪʳʭ ʧʦʨʦʜ ʧʘʣʝʦʟʦʷ ʠ ʨʘʟ-

ʨʝʟ ʢʘʡʥʦʟʦʡʩʢʠʭ ʦʩʘʜʢʦʚ), ʧʦ [19]. 
 

Fig. 1. A temporary seismic section across the wedge-shaped thrust zone in the northwest of the 
Ferghana Basin (wedges of Paleozoic folded rocks and Cenozoic sediments are visible), accord-

ing to [19]. 
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ʈʠʩ. 2. ʅʦʚʳʝ ʪʠʧʳ ʧʨʠʨʦʜʥʳʭ ʨʝʟʝʨʚʫʘʨʦʚ ʚ ʟʦʥʝ ʢʣʠʥʦʚʠʜʥʳʭ ʥʘʜʚʠʛʦʚ ʌʝʨʛʘʥ-
ʩʢʦʛʦ ʙʘʩʩʝʡʥʘ, ʧʦ [19]. ɿʦʥʘ: ɸ ï ʖʞʥʦ-ʌʝʨʛʘʥʩʢʘʷ, ɹ ï ʉʝʚʝʨʦ-ʌʝʨʛʘʥʩʢʘʷ; 1 ï ʧʘʣʝʦʟʦʡ-
ʩʢʠʝ ʘʣʣʦʭʪʦʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ; 2 ï ʧʦʜʦʰʚʘ ʛʣʘʚʥʦʡ ʘʣʣʦʭʪʦʥʥʦʡ ʧʣʘʩʪʠʥʳ; 3 ï ʥʘʧʨʘʚʣʝʥʠʝ ʧʝ-
ʨʝʤʝʱʝʥʠʷ ʘʣʣʦʭʪʦʥʥʳʭ ʤʘʩʩ; 4 ï ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ; 5 ï ʩʜʚʠʛʠ (ʩʪʨʝʣʢʘ ʥʘʧʨʘʚʣʝʥʘ ʚ 

ʩʪʦʨʦʥʫ ʧʝʨʝʤʝʱʝʥʠʷ ʧʦʨʦʜ ʧʦ ʪʝʢʪʦʥʠʯʝʩʢʦʤʫ ʥʘʨʫʰʝʥʠʶ); 6 ï ʩʢʚʘʞʠʥʳ ʛʣʫʙʦʢʦʛʦ ʙʫʨʝʥʠʷ; 7 ï 
ʟʘʣʝʞʠ ʥʝʬʪʠ ʠ ʛʘʟʘ. 
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Fig. 2. New types of natural reservoirs in the zone of wedge-shaped thrusts of the Fergha-
na basin according to [19]. Zone: A ï the South Ferghana, B ï the North Ferghana; 1 ï Paleozoic 
allochthonous formations; 2 ï the sole of the main allochthonous plate; 3 ï the direction of displacement 
of allochthonous masses; 4 ï tectonic disturbances; 5 ï shifts (the arrow is directed towards the move-
ment of rocks along the tectonic disturbance); 6 ï deep wells drilling; 7 ï oil and gas deposits. 

 
 

ʀʟ ʠʟʣʦʞʝʥʥʦʛʦ ʚʳʰʝ ʚʳʨʠʩʦʚʳʚʘʝʪʩʷ ʧʘʨʘʜʦʢʩʘʣʴʥʘʷ ʩʠʪʫʘʮʠʷ. ɺ ʦʯʘʛʘʭ ʙʦʣʴʰʠʥʩʪʚʘ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ɿʘʧʘʜʥʦ-ʊʷʥʴ-ʐʘʥʴʩʢʦʡ ʤʠʢʨʦʧʣʠʪʳ ʠ ʌʝʨʛʘʥʩʢʦʡ ʚʧʘʜʠʥʳ ʩ ʄ Ó 5,0 ʦʩʴ ʩʞʘʪʠʷ 

ʨʘʩʧʦʣʦʞʝʥʘ ʙʣʠʟ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʠ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʦ, ʧʨʠ ʙʣʠʟʚʝʨʪʠʢʘʣʴʥʦʤ ʧʦ-

ʣʦʞʝʥʠʠ ʦʩʠ ʨʘʩʪʷʞʝʥʠʷ. ɸʥʘʣʦʛʠʯʥʦʝ ʧʦʣʦʞʝʥʠʝ ʠ ʚ ʧʨʝʜʝʣʘʭ ʦʯʘʛʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ 

ʩ ʟʦʥʘʤʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ ʉʝʚʝʨʦ-ʌʝʨʛʘʥʩʢʦʛʦ ʠ ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʛʦ ʚʟʙʨʦʩʦʚ. ʅʦ ʚ ʪʦ ʞʝ 

ʚʨʝʤʷ ʌʝʨʛʘʥʩʢʘʷ ʚʧʘʜʠʥʘ ʠʤʝʝʪ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʟʥʘʢ ʜʚʠʞʝʥʠ ̫ʚ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʡ ʵʪʘʧ ʨʘʟʚʠ-

ʪʠʷ. ʇʦ ʤʘʪʝʨʠʘʣʘʤ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ, ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʎʝʥʪʨʘʣʴʥʦʛʦ ʛʨʘʙʝʥʘ ʧʨʦʠʩʭʦ-

ʜʠʪ ʩʦʚʨʝʤʝʥʥʦʝ ʦʧʫʩʢʘʥʠʝ. ʉ ʮʝʣʴʶ ʧʨʦʷʩʥʝʥʠʷ ʜʘʥʥʦʡ ʩʠʪʫʘʮʠʠ ʤʳ ʧʨʠʚʣʝʢʣʠ ʧʣʠʪʦʪʝʢʪʦʥʠʯʝ-

ʩʢʫʶ (ʤʥʦʛʦʷʨʫʩʥʫʶ) ʛʠʧʦʪʝʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʌʝʨʛʘʥʩʢʦʡ ʚʧʘʜʠʥʳ (ʨʠʩ. 3), ʧʦ [19]. ʂ ʩʦʞʘʣʝʥʠʶ, 

ʘʚʪʦʨʳ ʵʪʦʡ ʛʠʧʦʪʝʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʥʝ ʧʨʝʜʩʪʘʚʠʣʠ ʦʩʥʦʚʘʥʠʷ ʜʣʷ ʝʝ ʧʦʩʪʨʦʝʥʠʷ, ʭʦʪʷ ʦʥʘ ʦʯʝʥʴ 

ʚʘʞʥʘ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʛʝʦʜʠʥʘʤʠʢʠ ʌʝʨʛʘʥʩʢʦʡ ʚʧʘʜʠʥʳ. ɺ ʯʘʩʪʥʦʩʪʠ, ʥʝ ʩʦʛʣʘʩʦʚʘʥʦ ʩʦʯʝʪʘʥʠʝ 

ʚʟʙʨʦʩʦʚ (ʩʞʘʪʠʝ) ʠ ʩʙʨʦʩʦʚ (ʨʘʩʪʷʞʝʥʠʝ) ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʤʦʜʝʣʠ. ʋʯʠʪʳʚʘʷ ʚʘʞʥʦʩʪʴ ʧʨʦ-

ʙʣʝʤʳ, ʤʳ ʨʝʰʠʣʠ ʚʳʷʩʥʠʪʴ, ʥʘʩʢʦʣʴʢʦ ʪʘʢʦʡ ʠʩʭʦʜ ʚʦʟʤʦʞʝʥ ʩ ʪʦʯʢʠ ʟʨʝʥʠʠ ʤʝʭʘʥʠʢʠ ʩʧʣʦʰ-

ʥʳʭ ʩʨʝʜ.  

 

 

 
 

ʈʠʩ. 3. ɻʠʧʦʪʝʪʠʯʝʩʢʘʷ ʧʣʠʪʦʪʝʢʪʦʥʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʌʝʨʛʘʥʩʢʦʛʦ ʙʘʩʩʝʡʥʘ, ʧʦ [19]. 

ï ʧʘʣʝʦʟʦʡʩʢʠʝ ʘʚʪʦʭʪʦʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ (ʬʫʥʜʘʤʝʥʪ);  ï ʧʘʣʝʦʟʦʡʩʢʠʝ ʘʣʣʦʭʪʦʥʥʳʝ ʦʙ-
ʨʘʟʦʚʘʥʠ ̫ʦʨʦʛʝʥʘ ʩʪʦʣʢʥʦʚʝʥʠʷ ʙʣʦʢʦʚ ʣʠʪʦʩʬʝʨʳ (ʩʢʣʘʜʯʘʪʦʝ ʦʩʥʦʚʘʥʠʝ);  ï ʧʦʚʝʨʭʥʦʩʪʴ 
ʩʢʣʘʜʯʘʪʦʛʦ ʦʩʥʦʚʘʥʠ ̫ʠ ʬʫʥʜʘʤʝʥʪʘ;  ï ʧʘʣʝʦʟʦʡʩʢʠʝ ʦʪʣʦʞʝʥʠʷ, ʥʘʢʦʧʠʚʰʠʝʩʷ ʚ ʛʝʦʜʠʥʘ-
ʤʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʝ ʧʘʩʩʠʚʥʦʡ ʦʢʨʘʠʥʳ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ, ʦʢʨʘʠʥʥʳʭ ʤʦʨʝʡ, ʧʨʦʣʠʚʦʚ (ʘ ï ʘʚʪʦʭ-
ʪʦʥʥʳʝ, ʙ ï ʘʣʣʦʭʪʦʥʥʳʝ);  ï ʨʠʬʪʦʚʳʝ ʠ ʥʘʜʨʠʬʪʦʚʳʝ ʪʦʣʱʠ (ʥʠʞʥʷʷ ʶʨʘïʤʝʣ);  ï ʦʩʥʦʚ-
ʥʦʡ ʨʝʛʠʦʥʘʣʴʥʦ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʡ ʢʦʤʧʣʝʢʩ (ʧʘʣʝʦʛʝʥ);  ï ʦʪʣʦʞʝʥʠʷ ʦʣʠʛʦʮʝʥ-
ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʦʨʦʛʝʥʘ ʩʪʦʣʢʥʦʚʝʥʠʷ (ʢʦʥʪʠʥʝʥʪʘʣʴʥʘʷ ʤʦʣʘʩʩʘ);  ï ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ ʤʦʨʩʢʠʝ 
ʪʦʣʱʠ ʦʣʠʛʦʮʝʥʘïʥʝʦʛʝʥʘ;  ï ʉʝʚʝʨʦ-ʌʝʨʛʘʥʩʢʠʡ ʠ ʖʞʥʦ ʌʝʨʛʘʥʩʢʠʡ ʰʚʳ ʩʪʦʣʢʥʦʚʝʥʠʷ;  ï 
ʩʙʨʦʩʳ;  ï ʧʦʜʦʰʚʘ ʉʝʚʝʨʦ-ʌʝʨʛʘʥʩʢʦʛʦ ʠ ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʛʦ ʛʣʘʚʥʳʭ ʰʘʨʴʷʞʝʡ;  ï ʥʘʜʚʠʛʠ, 
ʚʟʙʨʦʩʳ;  ï ʥʘʧʨʘʚʣʝʥʠʝ ʧʝʨʝʤʝʱʝʥʠʷ ʘʣʣʦʭʪʦʥʥʳʭ ʤʘʩʩ;  ï ʛʣʘʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʤʠʛʨʘʮʠʠ 
ʋɺ;  ï ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʯʘʛʠ ʛʝʥʝʨʘʮʠʠ ʠ ʘʢʢʫʤʫʣʷʮʠʠ ʋɺ;  ï ʨʝʢʦʤʝʥʜʫʝʤʳʝ ʜʣʷ ʙʫʨʝʥʠʷ 
ʩʢʚʘʞʠʥʳ. 
 

Fig. 3. Hypothetical plitotectonic model of the Ferghana basin according, to [19].  ï 
Paleozoic autochthonous formations (foundation);  ï Paleozoic alochthonous orogen formation colli-
sions of lithosphere blocks (folded base);  ï the surface of the folded base and foundation;  ï 
Paleozoic sediments accumulated in the geodynamic environment of the passive margin of the microcon-
tinent, marginal seas, straits (a ï autochthonous, b ï allochthonous);  ï rift and above-rift strata (Lower 
Jurassic-Cretaceous);  ï the main regional oil and gas complex (Paleogene);  ï deposits of the 
Oligocene-Anthropogenic collision pathogen (continental molasse);  ï supposed OligoceneïNeogene 
marine strata;  ï North Ferghana and South Ferghana collision seams;  ï resets;  ï the sole of 
the North Ferghana and South Ferghana main sharyazh;  ï advances, upsets;  ï the direction of 
movement of allochthonous masses;  ï the main direction of HC migration;  ï additional foci of 
generation and accumulation of HC;  ï recommended for drilling wells. 

 


