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ɺɺɽɼɽʅʀɽ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʈʝʛʠʦʥ ʇʝʨʩʠʜʩʢʦʛʦ ʟʘʣʠʚʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ. ɺ ʯʘʩʪʥʦʩʪʠ, ʝʸ ʚʩʧʣʝʩʢ ʚ ʚʠʜʝ ʩʝʨʠʠ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

ʤʘʛʥʠʪʫʜʦʡ Mw 6,2 ï 6,7 ʧʨʦʠʟʦʰʝʣ ʚ ʧʨʝʜʝʣʘʭ ʀʨʘʥʘ ʚ ʘʧʨʝʣʝ-ʠʶʥʝ 2013 ʛʦʜʘ. 

ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʧʨʠ ʟʝʤʣʝʪʨʷʩʝʥʠʠ ʤʘʛʥʠʪʫʜʦʡ 7,8 ʥʘ ʛʨʘʥʠʮʝ ʀʨʘʥʘ ʠ 

ʇʘʢʠʩʪʘʥʘ 16 ʘʧʨʝʣʷ 2013 ʛʦʜʘ ʥʝ ʧʨʦʠʟʦʰʣʦ ʧʦʣʥʦʛʦ ʚʳʜʝʣʝʥʠʷ ʩʝʡʩʤʠʯʝʩʢʦʡ 

ʵʥʝʨʛʠʠ ʠ ʯʘʩʪʴ ʩʝʡʩʤʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ ʧʦ ʩʠʩʪʝʤʝ ʧʨʦʜʦʣʴʥʳʭ ʨʘʟʨʳʚʥʳʭ 

ʩʪʨʫʢʪʫʨ ɿʘʛʨʦʩʘ ʥʘʧʨʘʚʠʣʘʩʴ ʠʟ ʦʯʘʛʦʚʦʡ ʟʦʥʳ ʵʪʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʚ ʟʦʥʳ 

ʩʝʚʝʨʥʝʝ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʝʝ.  

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʫʯʝʥʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ ʜʝʪʘʣʴʥʦʡ ʦʮʝʥʢʝ 

ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʨʝʛʠʦʥʘ ʇʝʨʩʠʜʩʢʦʛʦ ʟʘʣʠʚʘ ʠ ʥʝʦʙʭʦʜʠʤʳ 

ʜʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʜʦʩʪʦʚʝʨʥʦʛʦ ʧʨʦʛʥʦʟʘ ʩʠʣʴʥʳʭ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʪʘʢ ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʘʚʘʨʠʷ ʥʘ ɹʫʰʝʨʩʢʦʡ ɸʕʉ ʧʨʠ 

ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʤ ʟʝʤʣʝʪʨʷʩʝʥʠʠ ʚ ʨʝʛʠʦʥʝ ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʵʢʦʣʦʛʠʯʝʩʢʫʶ 

ʫʛʨʦʟʫ ʢʘʢ ʜʣʷ ʀʨʘʥʘ, ʪʘʢ ʠ ʜʣʷ ʩʦʩʝʜʥʠʭ ʩʪʨʘʥ. 

ʇʦʤʠʤʦ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʧʨʠ ʧʦʚʪʦʨʥʳʭ 

ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʷʭ, ʝʩʪʴ ʝʱʝ ʦʜʠʥ ʘʩʧʝʢʪ, ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʥʳʡ ʩ 

ʵʢʦʥʦʤʠʢʦʡ ʩʪʨʘʥ ʇʝʨʩʠʜʩʢʦʛʦ ʟʘʣʠʚʘ ʠ ʤʠʨʘ ʚ ʮʝʣʦʤ ï ʵʪʦ ʜʦʙʳʯʘ ʥʝʬʪʠ.  

ʇʦ ʧʨʦʛʥʦʟʘʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʵʥʝʨʛʝʪʠʢʠ ʉʐɸ ʢ 2022 ʛ. ʧʦʪʨʝʙʣʝʥʠʝ ʥʝʬʪʠ 

ʚ ʤʠʨʝ ʚʦʟʨʘʩʪʝʪ ʥʘ 61% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2010-2015 ʛʦʜʘʤʠ. ɽʩʣʠ ʵʪʦʪ ʧʨʦʛʥʦʟ 

ʦʢʘʞʝʪʩʷ ʚʝʨʥʳʤ, ʪʦ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʩʧʨʦʩʘ ʤʦʞʝʪ ʙʳʪʴ ʫʜʦʚʣʝʪʚʦʨʝʥʘ 

ʩʪʨʘʥʘʤʠ ʇʝʨʩʠʜʩʢʦʛʦ ʟʘʣʠʚʘ. ɿʥʘʯʝʥʠʝ ʵʪʦʛʦ ʨʝʛʠʦʥʘ ʜʣʷ ʤʠʨʦʚʦʡ ʜʦʙʳʯʠ ʥʝʬʪʠ 

ʩʦ ʚʨʝʤʝʥʝʤ ʙʫʜʝʪ ʚʩʝ ʙʦʣʴʰʝ ʠ ʙʦʣʴʰʝ ʚʦʟʨʘʩʪʘʪʴ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʥʦʛʠʝ 

ʩʪʨʘʥʳ ʩʝʨʴʝʟʥʦ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ ʜʦʣʛʦʩʨʦʯʥʦʤ ʠ ʩʪʘʙʠʣʴʥʦʤ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩʦ 

ʩʪʨʘʥʘʤʠ ɹʣʠʞʥʝʛʦ ɺʦʩʪʦʢʘ ʚ ʦʙʣʘʩʪʠ ʧʦʩʪʘʚʦʢ ʥʝʬʪʠ.  

ɺ ʧʨʝʜʝʣʘʭ ʘʢʚʘʪʦʨʠʠ ʇʝʨʩʠʜʩʢʦʛʦ ʟʘʣʠʚʘ ʚʳʷʚʣʝʥʦ ʙʦʣʝʝ 70 ʥʝʬʪʷʥʳʭ ʠ 6 

ʛʘʟʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʰʝʣʴʬʦʚʳʭ; ʚ ʧʨʝʜʝʣʘʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ 

ʨʘʡʦʥʘ ʧʨʦʭʦʜʠʪ ʥʝʩʢʦʣʴʢʦ ʥʝʬʪʝʧʨʦʚʦʜʦʚ. ʆʮʝʥʢʘ ʩʝʡʩʤʠʯʥʦʩʪʠ ʨʝʛʠʦʥʘ 

ʥʝʦʙʭʦʜʠʤʘ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʥʝʬʪʠ ʠ ʛʘʟʘ ʩ ʮʝʣʴʶ 
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ʧʨʦʚʝʜʝʥʠʷ ʨʘʩʯʝʪʦʚ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʫʢʨʝʧʣʝʥʠʠ ʤʦʨʩʢʠʭ ʙʫʨʦʚʳʭ ʧʣʘʪʬʦʨʤ 

ʠ ʥʝʬʪʝʧʨʦʚʦʜʦʚ.  

ʇʦʤʠʤʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʘʩʧʝʢʪʦʚ, ʩʫʱʝʩʪʚʫʝʪ ʠ ʪʨʝʪʠʡ, 

ʛʣʘʚʥʳʡ ʘʩʧʝʢʪ: ʩʫʱʝʩʪʚʝʥʥʳʝ ʯʝʣʦʚʝʯʝʩʢʠʝ ʧʦʪʝʨʠ. ʊʘʢ ʚʦ ʚʩʝʤ ʤʠʨʝ ʟʘ XX ʠ 

XXI  ʚʝʢ ʧʨʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷʭ ʚʳʩʦʢʦʡ ʤʘʛʥʠʪʫʜʳ ʧʦʛʠʙʣʦ ʧʦ ʧʦʜʩʯʝʪʘʤ ʘʚʪʦʨʘ 

ʦʢʦʣʦ 2,5 ʤʣʥ. ʯʝʣʦʚʝʢ.  

ʇʨʝʜʣʘʛʘʝʤʘʷ ʜʠʩʩʝʨʪʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʨʝʰʝʥʠʝ ʨʷʜʘ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʧʨʦʙʣʝʤ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʧʨʠʨʦʜʫ ʩʝʡʩʤʠʯʥʦʩʪʠ ʨʝʛʠʦʥʘ 

ʇʝʨʩʠʜʩʢʦʛʦ ʟʘʣʠʚʘ, ʢʘʨʪʠʨʦʚʘʥʠʝ ʟʦʥ ʧʦʚʳʰʝʥʥʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ 

ʧʨʦʛʥʦʟ ʧʦʣʦʞʝʥʠʷ ʚʦʟʤʦʞʥʳʭ ʙʫʜʫʱʠʭ ʦʧʘʩʥʳʭ ʩʝʡʩʤʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʎʝʣʴʶ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠ ̫ ʧʨʠʯʠʥ ʠ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʧʨʦʷʚʣʝʥʠʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʨʝʛʠʦʥʘ ʇʝʨʩʠʜʩʢʦʛʦ 

ʟʘʣʠʚʘ ʩ ʫʯʝʪʦʤ ʝʛʦ ʨʝʛʠʦʥʘʣʴʥʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʤʦʜʝʣʠ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʨʝʰʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1. ɺʳʧʦʣʥʠʪʴ ʘʥʘʣʠʟ ʩʝʡʩʤʠʯʝʩʢʠʭ ʢʘʪʘʣʦʛʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʨʝʛʠʦʥʘ 

ʇʝʨʩʠʜʩʢʦʛʦ ʟʘʣʠʚʘ, ʠʟʫʯʠʪʴ ʧʘʨʘʤʝʪʨʳ ʩʝʡʩʤʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʚ ʨʝʛʠʦʥʝ. 

2. ʋʩʪʘʥʦʚʠʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʨʦʷʚʣʝʥʠʷ ʩʝʡʩʤʠʯʥʦʩʪʠ ʚ ʩʚʷʟʠ ʩ 

ʥʦʚʝʡʰʝʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʦʡ ʠ ʠʩʪʦʨʠʝʡ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ ʇʝʨʩʠʜʩʢʦʛʦ 

ʟʘʣʠʚʘ. 

3. ɺʳʜʝʣʠʪʴ ʟʦʥʳ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʩʦʩʪʘʚʠʪʴ ʢʘʨʪʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʦʯʘʛʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʫʯʝʪʦʤ ʩʭʝʤʳ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʨʝʛʠʦʥʘ. 

4. ʇʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʩʝʡʩʤʠʯʥʦʩʪʠ ʚ ʨʘʡʦʥʘʭ ʜʦʙʳʯʠ ʥʝʬʪʠ ʇʝʨʩʠʜʩʢʦʛʦ 

ʟʘʣʠʚʘ.  

ʄʝʪʦʜʳ ʠ ʤʘʪʝʨʠʘʣʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɺ ʦʩʥʦʚʫ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʚʪʦʨʦʤ ʧʦʣʦʞʝʥʳ ʤʘʪʝʨʠʘʣʳ 

ʚʦʩʴʤʠʜʝʩʷʪʠ ʚʦʩʴʤʠ ʨʘʙʦʪ ʟʘʨʫʙʝʞʥʳʭ ʠ ʨʦʩʩʠʡʩʢʠʭ ʛʝʦʣʦʛʦʚ ʠ ʛʝʦʬʠʟʠʢʦʚ. 

ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʢʘʪʘʣʦʛʦʚ NEIC (The National Earthquake 

Information Center), ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʅʘʮʠʦʥʘʣʴʥʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʣʫʞʙʦʡ 
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ʉʐɸ (The United States Geological Survey) [89,91] ʠ ʨʷʜʘ ʜʨʫʛʠʭ ʙʘʟ 

ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʭ ʠ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʘʥʥʳʭ.  

ʇʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ 

1. ʈʝʛʠʦʥ ʇʝʨʩʠʜʩʢʦʛʦ ʟʘʣʠʚʘ ʚ XX ʠ XXI  ʚʝʢʘʭ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʧʦʚʪʦʨʷʝʤʦʩʪʴʶ ʚʳʩʦʢʦʤʘʛʥʠʪʫʜʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ (Mw>6) ʩ ʧʝʨʠʦʜʦʤ 

ʚ ʩʨʝʜʥʝʤ ï 11,5 ʣʝʪ, ʢʦʣʝʙʣʶʱʠʤʩʷ ʚ ʠʥʪʝʨʚʘʣʝ 8ï15 ʣʝʪ. ʆʪʤʝʯʝʥʳ ʧʝʨʠʦʜʳ 

ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʧʦʢʦʷ ʩʨʝʜʥʝʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 10 ʣʝʪ ʠ ʧʝʨʠʦʜʳ 

ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ï 2-3 ʛʦʜʘ. 

2. ʅʘ ʧʨʦʪʷʞʝʥʠʠ XX ʠ XXI ʚʝʢʦʚ ʩʝʡʩʤʠʯʝʩʢʠʝ ʦʯʘʛʠ ʩʦʭʨʘʥʷʶʪ 

ʧʦʩʪʦʷʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʘ ʠʭ ʤʝʭʘʥʠʟʤʳ ʧʦʜʪʚʝʨʞʜʘʶʪ 

ʢʠʥʝʤʘʪʠʢʫ ʩʝʡʩʤʦʘʢʪʠʚʥʳʭ ʨʘʟʣʦʤʥʳʭ ʟʦʥ: 65% ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʨʝʛʠʦʥʝ 

ʇʝʨʩʠʜʩʢʦʛʦ ʟʘʣʠʚʘ ʦʙʨʘʟʦʚʘʣʠʩʴ ʚʦ ʚʟʙʨʦʩʦ-ʥʘʜʚʠʛʦʚʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʦʙʩʪʘʥʦʚʢʘʭ (ʢʨʫʧʥʝʡʰʠʝ ʚʟʙʨʦʩʦ-ʥʘʜʚʠʛʠ: ʌʨʦʥʪʘʣʴʥʳʡ ɿʘʛʨʦʩʩʢʠʡ ʨʘʟʣʦʤ, 

ʂʘʨʝʭ-ɹʘʩʩʢʠʡ, ɹʦʨʠʟ, ʃʘʨ); 25% ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠʤʝʶʪ ʩʜʚʠʛʦʚʳʡ ʤʝʭʘʥʠʟʤ 

ʦʯʘʛʘ (ʢʨʫʧʥʝʡʰʠʝ ʧʨʘʚʳʝ ʩʜʚʠʛʠ: ʂʘʟʝʨʫʥ-ɹʦʨʘʟʜʞʘʥʩʢʠʡ, ɼʝʥʘ, ɻʣʘʚʥʳʡ 

ʉʦʚʨʝʤʝʥʥʳʡ ʈʘʟʣʦʤ ɿʘʛʨʦʩʘ (ɻʉʈɿ), ʉʘʨʚʝʩʪʘʥ); ʦʩʪʘʣʴʥʳʝ 9% ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

ʦʪʥʦʩʷʪ ʚ ʨʘʚʥʦʡ ʩʪʝʧʝʥʠ ʢ ʩʙʨʦʩʘʤ ʠ ʚʟʨʝʟʘʤ.  

3. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʥʝʦʛʝʥ-ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʚʨʝʤʝʥʠ ʩʝʡʩʤʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʤʠʛʨʠʨʦʚʘʣʘ ʦʪ ʥʘʠʙʦʣʝʝ ʜʨʝʚʥʠʭ ʢ ʤʦʣʦʜʳʤ ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʟʦʥʘʤ ʧʦ ʤʝʨʝ ʠʭ 

ʚʦʚʣʝʯʝʥʠʷ ʚ ʩʦʩʪʘʚ ʩʢʣʘʜʯʘʪʦʛʦ ʩʦʦʨʫʞʝʥʠʷ ɿʘʛʨʦʩʘ: ʩʝʡʯʘʩ ʥʘʠʤʝʥʴʰʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʏʝʰʫʡʯʘʪʦʡ ʟʦʥʝ ʠ ʚʦʟʨʘʩʪʘʝʪ ʚ ʟʦʥʝ ɺʳʩʦʢʦʛʦ 

ɿʘʛʨʦʩʘ; ʥʘʠʙʦʣʴʰʘʷ ʩʝʡʩʤʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʟʦʥ ʅʠʟʢʦʛʦ 

ɿʘʛʨʦʩʘ ʠ ʇʨʝʜʛʦʨʥʦʡ ʠ ʩʚʷʟʘʥʘ ʨʘʟʚʠʪʠʝʤ ʚʟʙʨʦʩʦ-ʥʘʜʚʠʛʦʚʳʭ ʜʝʬʦʨʤʘʮʠʡ ʚ 

ʩʦʯʝʪʘʥʠʠ ʩʦ ʩʜʚʠʛʘʤʠ. ʆʩʥʦʚʥʘʷ ʜʦʙʳʯʘ ʥʝʬʪʠ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʘ ʚ ʜʚʫʭ 

ʧʦʩʣʝʜʥʠʭ ʟʦʥʘʭ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʥʝʦʙʭʦʜʠʤʳ ʫʢʨʝʧʣʷʶʱʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʜʣʷ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʠ ʧʣʘʥʠʨʫʝʤʳʭ ʦʙʲʝʢʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ 

1. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʪʝʢʪʦʥʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʨʝʛʠʦʥʘ ʇʝʨʩʠʜʩʢʦʛʦ ɿʘʣʠʚʘ ʠ 

ɿʘʛʨʦʩʘ.  
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2. ʇʦʩʪʨʦʝʥʘ ʢʘʨʪʘ ʩʝʡʩʤʠʯʥʦʩʪʠ ʨʝʛʠʦʥʘ ʇʝʨʩʠʜʩʢʦʛʦ ʟʘʣʠʚʘ ʠ ʧʨʠʣʝʛʘʶʱʠʭ 

ʪʝʨʨʠʪʦʨʠʡ, ʢʦʪʦʨʘʷ ʜʦʧʦʣʥʷʝʪ ʠ ʫʪʦʯʥʷʝʪ ʢʘʨʪʳ, ʩʦʟʜʘʥʥʳʝ ʨʘʥʝʝ. 

3. ʉʜʝʣʘʥ ʘʥʘʣʠʟ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʚ ʧʝʨʠʦʜ XX ʠ XXI  

ʚʝʢʦʚ, ʫʩʪʘʥʦʚʣʝʥʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʝ ʚʟʘʠʤʦʩʚʷʟʠ ʢʨʫʧʥʳʭ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʇʝʨʩʠʜʩʢʦʛʦ ʟʘʣʠʚʘ ʚ ʩʚʷʟʠ ʩ 

ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʩʪʨʦʝʥʠʝʤ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʨʘʡʦʥʘ. 

4. ɺʧʝʨʚʳʝ ʩʦʩʪʘʚʣʝʥʘ ʢʘʨʪʘ ʧʣʦʪʥʦʩʪʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚ ʧʨʝʜʝʣʘʭ 

ʨʝʛʠʦʥʘ ʇʝʨʩʠʜʩʢʦʛʦ ʟʘʣʠʚʘ. 

5. ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʢʘʪʘʣʦʛʦʚ ʘʚʪʦʨʦʤ ʦʧʨʝʜʝʣʝʥʘ 

ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʵʧʦʭ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʧʦʢʦʷ ʨʝʛʠʦʥʘ ʇʝʨʩʠʜʩʢʦʛʦ 

ʟʘʣʠʚʘ ʚ ʠʩʪʦʨʠʯʝʩʢʦʝ ʚʨʝʤʷ ʠ ʚ XXïXXI  ʚʝʢʘʭ. ɼʘʥʘ ʚʝʨʦʷʪʥʦʩʪʥʘʷ ʦʮʝʥʢʘ 

ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʚʳʩʦʢʦʤʘʛʥʠʪʫʜʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʠ ʧʨʠʚʝʜʝʥʳ 

ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʯʘʛʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʚʳʜʝʣʝʥʠʷ ʩʦʚʦʢʫʧʥʦʡ 

ʩʝʡʩʤʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʧʦ ʛʦʜʘʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʫʯʝʪʘ ʧʦʚʪʦʨʷʝʤʦʩʪʠ 

ʩʠʣʴʥʝʡʰʠʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʚ ʨʝʛʠʦʥʝ ʇʝʨʩʠʜʩʢʦʛʦ ʟʘʣʠʚʘ ʧʨʠ 

ʜʦʣʛʦʩʨʦʯʥʦʤ ʧʨʦʛʥʦʟʝ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥ·ʛʦ ʘʥʘʣʠʟʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʦʯʘʛʦʚ ʩʠʣʴʥʝʡʰʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ XX ï XXI  ʚʚ. ʫʩʪʘʥʦʚʣʝʥʘ ʩʚʷʟʴ ʧʨʦʷʚʣʝʥʠʡ 

ʩʝʡʩʤʠʯʥʦʩʪʠ ʩ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ. ʕʪʦ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ 

ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʠʟʘʮʠʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚʨʝʤʝʥʠ ʠ ʤʝʩʪ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʨʫʧʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ.  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʝʡʩʤʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʧʝʨʠʦʜʘ 

ʥʘʙʣʶʜʝʥʠʡ (ʢʦʥʝʮ ʍʍ ï ʍʍI ʚʝʢʘ) ʥʝ ʧʦʚʣʠʷʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʜʦʙʳʯʫ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʨʝʛʠʦʥʝ ʇʝʨʩʠʜʩʢʦʛʦ ʟʘʣʠʚʘ. ʆʜʥʘʢʦ ʨʘʟʨʘʙʦʪʯʠʢʘʤ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʜʦʙʳʯʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ 

ʬʘʢʪʦʨ ʩʝʡʩʤʠʯʥʦʩʪʠ.  
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ɸʧʨʦʙʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ 

ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʧʨʦʙʠʨʦʚʘʣʠʩʴ ʚ ʚʠʜʝ ʜʦʢʣʘʜʦʚ ʥʘ 

ʢʦʥʬʝʨʝʥʮʠʷʭ:  

1. ʉʝʡʩʤʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʨʘʡʦʥʦʚ ʥʝʬʪʝʜʦʙʳʯʠ ʇʝʨʩʠʜʩʢʦʛʦ ʟʘʣʠʚʘ // 6-ʷ 

ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʊʶʤʝʥʴ 2019è ʧʨʠ ʧʦʜʜʝʨʞʢʝ EAGE, ʛ. 

ʊʶʤʝʥʴ, 28 ʤʘʨʪʘ 2019 ʛ. 

2. ʅʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʧʨʝʜʝʣʘʭ ʨʝʛʠʦʥʘ // 

ʇʝʨʩʠʜʩʢʦʛʦ ʟʘʣʠʚʘ // ʍIV ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 

çʅʦʚʳʝ ʠʜʝʠ ʚ ʥʘʫʢʘʭ ʦ ɿʝʤʣʝè ʥʘ ʙʘʟʝ ʈɻɻʋ ʠʤ. ʉ. ʆʨʜʞʦʥʠʢʠʜʟʝ (ʄɻʈʀ), ʛ. 

ʄʦʩʢʚʘ, 5 ʘʧʨʝʣʷ 2019 ʛ. 

3. ʇʨʦʛʥʦʟ ʩʝʡʩʤʠʯʥʦʩʪʠ ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʝʡ ʇʝʨʩʠʜʩʢʦʛʦ 

ʟʘʣʠʚʘ // ʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ 

çʀʥʞʝʥʝʨʥʳʝ ʩʠʩʪʝʤʳ ï 2019è ʥʘ ʙʘʟʝ ʀʥʞʝʥʝʨʥʦʡ ʘʢʘʜʝʤʠʠ ʈʋɼʅ, ʛ. ʄʦʩʢʚʘ, 

4ï5 ʘʧʨʝʣʷ 2019 ʛ.  

4. ʉʝʡʩʤʠʯʥʦʩʪʴ ʚ ʩʝʡʩʤʦʛʝʥʥʦʡ ʟʦʥʝ ʚ ʨʘʡʦʥʝ ʂʘʟʝʨʫʥ-ɹʦʨʘʟʜʞʘʥʩʢʦʛʦ 

ʨʘʟʣʦʤʘ (ʀʨʘʥ, ɿʘʛʨʦʩ) // ʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʀʥʞʝʥʝʨʥʘʷ 

ʩʝʡʩʤʦʨʘʟʚʝʜʢʘ ʠ ʩʝʡʩʤʦʣʦʛʠʷ ï 2019è, ʛ. ʄʦʩʢʚʘ, 28ï30 ʦʢʪʷʙʨʷ 2019 ʛ. 

5. ʉʚʷʟʴ ʩʝʡʩʤʠʯʥʦʩʪʠ ʩ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʘʥʘʣʠʟʘ ʢʨʫʧʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʧʨʦʠʟʦʰʝʜʰʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʀʨʘʥʘ ʚ XX ʠ XXI 

ʚʝʢʘʭ // çʀʥʞʝʥʝʨʥʘʷ ʠ ʨʫʜʥʘʷ ʛʝʦʬʠʟʠʢʘ 2020è, ʛ. ʇʝʨʤʴ, 14ï18 ʩʝʥʪʷʙʨʷ 2020 ʛ. 

ʇʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ ʦʧʫʙʣʠʢʦʚʘʥʦ 8 ʨʘʙʦʪ, ʚʢʣʶʯʘʷ 2 ʩʪʘʪʴʠ ʚ ʠʟʜʘʥʠʷʭ, 

ʚʭʦʜʷʱʠʭ ʚ ʧʝʨʝʯʝʥʴ ɺɸʂ, ʠ 2 ʩʪʘʪʴʠ ʚ Scopus.  

ʃʠʯʥʳʡ ʚʢʣʘʜ 

ɸʚʪʦʨ ʣʠʯʥʦ ʧʨʦʚʝʣ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʢʘʪʘʣʦʛʦʚ ʧʦ 2521 

ʩʝʡʩʤʠʯʝʩʢʠʤ ʩʦʙʳʪʠʷʤ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʧʝʨʠʦʜʦʚ ʘʢʪʠʚʠʟʘʮʠʠ ʠ ʧʨʦʮʝʩʩʦʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠ ʚʨʝʤʝʥʥʦʡ ʜʠʥʘʤʠʢʠ ʦʯʘʛʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ.  

ɸʚʪʦʨ ʣʠʯʥʦ ʧʨʦʚʝʣ ʘʥʘʣʠʟ ʬʦʢʘʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʦʯʘʛʦʚ 70 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʮʝʣʴʶ ʫʪʦʯʥʝʥʠʷ ʢʠʥʝʤʘʪʠʢʠ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʜʚʠʞʝʥʠʡ ʚ ʧʨʝʜʝʣʘʭ ʨʝʛʠʦʥʘ ʇʝʨʩʠʜʩʢʦʛʦ ʟʘʣʠʚʘ.  
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ʉʪʨʫʢʪʫʨʘ ʠ ʦʙʲʝʤ ʨʘʙʦʪʳ 

ɼʠʩʩʝʨʪʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʚʝʜʝʥʠʝ, ʯʝʪʳʨʝ ʪʝʤʘʪʠʯʝʩʢʠʝ 

ʛʣʘʚʳ ʠ ʟʘʢʣʶʯʝʥʠʝ, ʩʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ ʠʟ 96 ʥʘʠʤʝʥʦʚʘʥʠʡ. ʆʙʲʝʤ ʨʘʙʦʪʳ 

ʩʦʩʪʘʚʣʷʝʪ 120 ʩʪʨʘʥʠʮ, ʨʘʙʦʪʘ ʩʦʜʝʨʞʠʪ 53 ʨʠʩʫʥʢʘ ʠ 8 ʪʘʙʣʠʮ. 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ  

ɸʚʪʦʨ ʚʳʨʘʞʘʝʪ ʛʣʫʙʦʢʫʶ ʧʨʠʟʥʘʪʝʣʴʥʦʩʪʴ ʠ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʢʦʣʣʝʢʪʠʚʫ 

ʩʦʪʨʫʜʥʠʢʦʚ ʣʘʙʦʨʘʪʦʨʠʠ ʅʝʦʪʝʢʪʦʥʠʢʠ ʠ ʩʦʚʨʝʤʝʥʥʦʡ ʛʝʦʜʠʥʘʤʠʢʠ 

ɻʝʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʈɸʅ ʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʜ.ʛ.-ʤ.ʥ. ʊʨʠʬʦʥʦʚʫ 

ɺʣʘʜʠʤʠʨʫ ɻʝʦʨʛʠʝʚʠʯʫ, ʢʦʥʩʫʣʴʪʠʨʦʚʘʚʰʝʤʫ ʧʦ ʚʦʧʨʦʩʘʤ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ 

ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʚ ʜʠʩʩʝʨʪʘʮʠʠ ʪʝʨʨʠʪʦʨʠʠ, ʠ ʢ.ʛ.ʥ. ʊʨʠʭʫʥʢʦʚʫ 

ʗʨʦʩʣʘʚʫ ʀʛʦʨʝʚʠʯʫ, ʨʫʢʦʚʦʜʠʚʰʝʤʫ ʟʘʢʣʶʯʠʪʝʣʴʥʦʡ ʩʪʘʜʠʝʡ ʧʦʜʛʦʪʦʚʢʠ 

ʜʠʩʩʝʨʪʘʮʠʠ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʣʦ ʝʝ ʢʘʯʝʩʪʚʦ. ɿʘ ʮʝʥʥʳʝ 

ʟʘʤʝʯʘʥʠʷ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʘʚʪʦʨ ʙʣʘʛʦʜʘʨʠʪ 

ɹʘʯʤʘʥʦʚʘ ɼʤʠʪʨʠʷ ʄʠʭʘʡʣʦʚʠʯʘ, ʢ.ʛ.-ʤ.ʥ., ʩʪʘʨʰʝʛʦ ʥʘʫʯʥʦʛʦ ʩʦʪʨʫʜʥʠʢʘ 

ʃʘʙʦʨʘʪʦʨʠʠ ʥʝʦʪʝʢʪʦʥʠʢʠ ʠ ʩʦʚʨʝʤʝʥʥʦʡ ʛʝʦʜʠʥʘʤʠʢʠ.  

ʊʘʢʞʝ ʘʚʪʦʨ ʚʳʨʘʞʘʝʪ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʜʦʮʝʥʪʫ ɺʦʨʦʥʝʞʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʢ.ʛ.-ʤ.ʥ. ɼʫʙʷʥʩʢʦʤʫ ɸʣʝʢʩʘʥʜʨʫ ʀʛʦʨʝʚʠʯʫ ʟʘ 

ʮʝʥʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʠ ʧʦʜʜʝʨʞʢʫ. ʆʩʦʙʫʶ ʧʨʠʟʥʘʪʝʣʴʥʦʩʪʴ ʘʚʪʦʨ ʚʳʨʘʞʘʝʪ 

ʢ.ʛ.-ʤ.ʥ. ʉʪʨʦʤʫ ɸʣʝʢʩʘʥʜʨʫ ʃʝʦʥʠʜʦʚʠʯʫ ʟʘ ʢʦʥʩʫʣʴʪʘʮʠʠ.  

ɸʚʪʦʨ ʚʳʨʘʞʘʝʪ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ɸʙʨʘʤʦʚʫ ɺʣʘʜʠʤʠʨʫ ʖʨʴʝʚʠʯʫ ʟʘ 

ʨʝʜʘʢʮʠʦʥʥʳʝ ʟʘʤʝʯʘʥʠʷ ʠ ʧʦʜʜʝʨʞʢʫ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʥʘʜ ʜʠʩʩʝʨʪʘʮʠʝʡ. 
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ɻʣʘʚʘ 1. ɻɽʆʃʆɻʆ-ɻɽʆʌʀɿʀʏɽʉʂɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʈɽɻʀʆʅɸ 

 

1.1. ɻʝʦʛʨʘʬʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʝʛʠʦʥʘ ʇʝʨʩʠʜʩʢʦʛʦ ʟʘʣʠʚʘ 

 

ʇʝʨʩʠʜʩʢʠʡ ʟʘʣʠʚ ʨʘʩʧʦʣʦʞʝʥ ʤʝʞʜʫ ʀʨʘʥʩʢʠʤ ʥʘʛʦʨʴʝʤ ʠ ɸʨʘʚʠʡʩʢʠʤ 

ʧʦʣʫʦʩʪʨʦʚʦʤ ʠ ʷʚʣʷʝʪʩʷ ʰʝʣʴʬʦʚʳʤ ʙʘʩʩʝʡʥʦʤ, ʟʘʥʠʤʘʶʱʠʤ ʥʘʠʙʦʣʝʝ 

ʧʦʥʠʞʝʥʥʫʶ ʯʘʩʪʴ ʄʝʩʦʧʦʪʘʤʩʢʦʛʦ ʧʨʦʛʠʙʘ. ʆʥ ʩʦʝʜʠʥʷʝʪʩʷ ʆʨʤʫʟʩʢʠʤ 

ʧʨʦʣʠʚʦʤ ʩ ʆʤʘʥʩʢʠʤ ʟʘʣʠʚʦʤ ʠ ʯʝʨʝʟ ʥʝʛʦ ʩ ɸʨʘʚʠʡʩʢʠʤ ʤʦʨʝʤ ʠ ʀʥʜʠʡʩʢʠʤ 

ʦʢʝʘʥʦʤ (ʈʠʩ. 1). ʉʪʨʘʥʘʤʠ, ʢʦʪʦʨʳʝ ʦʢʨʫʞʘʶʪ ʇʝʨʩʠʜʩʢʠʡ ʟʘʣʠʚ, ʷʚʣʷʶʪʩʷ 

ʂʘʪʘʨ, ʆʙʲʝʜʠʥʸʥʥʳʝ ɸʨʘʙʩʢʠʝ ʕʤʠʨʘʪʳ, ʉʘʫʜʦʚʩʢʘʷ ɸʨʘʚʠʷ, ɹʘʭʨʝʡʥ, ʂʫʚʝʡʪ, 

ʆʤʘʥ, ʀʨʘʢ ʠ ʀʨʘʥ. ɺ ʟʘʣʠʚ ʚʧʘʜʘʶʪ ʨʝʢʠ ʊʠʛʨ ʠ ɽʚʬʨʘʪ, ʩʪʝʢʘʶʱʠʝ ʩ ʩʝʚʝʨʘ ʠ 

ʜʨʝʥʠʨʫʶʱʠʝ ʄʝʩʦʧʦʪʘʤʩʢʫʶ ʥʠʟʤʝʥʥʦʩʪʴ. ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʙʟʦʨʥʘʷ 

ʢʘʨʪʘ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʪʤʝʯʝʥʘ ʠʟʫʯʘʝʤʘʷ ʦʙʣʘʩʪʴ ï ʄʝʩʦʧʦʪʘʤʩʢʠʡ 

ʢʨʘʝʚʦʡ ʧʨʦʛʠʙ. ɺʩʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʚ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʚʝʜʝʥʳ ʜʣʷ ʵʪʦʡ ʩʪʨʫʢʪʫʨʥʦʡ ʟʦʥʳ. 

ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʇʝʨʩʠʜʩʢʦʛʦ 

ʟʘʣʠʚʘ: 

ï ʧʣʦʱʘʜʴ ʟʘʣʠʚʘ ï 251000 ʢʤ2; 

ï ʜʣʠʥʘ ï 989 ʢʤ; 

ï ʰʠʨʠʥʘ ï 56 ʢʤ; 

ï ʩʨʝʜʥʷʷ ʛʣʫʙʠʥʘ ï 50 ʤ, ʄʘʢʩʠʤʘʣʴʥʘʷ ï 90 ʤ. 

 

ʈʠʩ. 1. ɻʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʇʝʨʩʠʜʩʢʦʛʦ ʟʘʣʠʚʘ [95] 
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ʈʠʩ. 2. ʂʘʨʪʘ ʨʝʣʴʝʬʘ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʡ [27] 

 

1.2. ʉʪʨʘʪʠʛʨʘʬʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʪʣʦʞʝʥʠʡ 

 ʄʝʩʦʧʦʪʘʤʩʢʦʛʦ ʢʨʘʝʚʦʛʦ ʧʨʦʛʠʙʘ 

 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʣʠʪʦʣʦʛʦ-

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʦʪʣʦʞʝʥʠʡ ʄʝʩʦʧʦʪʘʤʩʢʦʛʦ ʢʨʘʝʚʦʛʦ ʧʨʦʛʠʙʘ 

ʩʦʩʪʘʚʣʝʥ ʥʘ ʦʩʥʦʚʝ ʤʘʪʝʨʠʘʣʦʚ ɻʀʉ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʝʨʥʘ ʚ ʩʢʚʘʞʠʥʘʭ [27]. 

ʉʚʦʜʥʳʡ ʣʠʪʦʣʦʛʦ-ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 3. 

ɿʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʨʘʟʨʘʙʦʪʢʫ ʩʪʨʘʪʠʛʨʘʬʠʠ ʙʘʩʩʝʡʥʘ ʇʝʨʩʠʜʩʢʦʛʦ ʟʘʣʠʚʘ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʄʝʩʦʧʦʪʘʤʩʢʦʛʦ ʢʨʘʝʚʦʛʦ ʧʨʦʛʠʙʘ, ʚʥʝʩʣʠ ʠʨʘʥʩʢʠʝ ʠ ʠʨʘʢʩʢʠʝ 

ʛʝʦʣʦʛʠ: ɸʣʴ-ʍʘʙʙʘ ʖ. ʂ., ɸʙʜʫʣʘ ʄ., ɸʣʰʘʨʘʥ ɸ. ʉ., ʅʘʠʨʥ ɸ. ɽ. ʄ., ɹʝʜʫʠʥ 

ɿ. ʈ., ʍʫʩʩʝʡʥʠ ʄ. ʀ., ʀʙʨʘʛʠʤ ʄ. ɺ., ʄʘʭʤʫʜ ʄ. ɼ., ʄʦʰʨʠʬ ʄ. ɸ. ʊʘʢʞʝ ʩʪʦʠʪ 

ʦʪʤʝʪʠʪʴ ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ, ʢʦʪʦʨʳʡ ʚʥʝʩʣʠ ʚ ʨʘʟʚʠʪʠʝ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ 

ʠʟʫʯʝʥʠʷ ʀʨʘʥʘ ʠ ʀʨʘʢʘ, ʗ. ɻʨʝʛʦʨʠ ʠ ɼ. ʄʘʢʬʘʫʜʝʥ, Ditmar V., Henson F. R. S, ʉ. 

ɹʦʣʪʦʥ, ʍ. ɼʘʥʥʠʥʛʪʦʥ, ʄ. ʏʘʪʪʦʥ ʠ ɽ. ʍʘʨʪ, ɺ. ʇʦʥʠʢʘʨʦʚ, ɻ. ɹʨʝʚ, ʌ. ɹʝʥʜʝʨ, ʈ. 
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ʇʦʚʝʨʩ, ʗ. ʉʪʦʢʣʠʥ, ɻ. ɼʞʘʤʝʩ, ʀ. ɸʣʪʠʥʣʠ, ʀ. ʂʝʪʠʥ, ʄ. ɺʝʨʤʘ, ʉ. ʗʩʩʠʤ, 

ʯʝʭʦʩʣʦʚʘʮʢʠʝ ʩʧʝʮʠʘʣʠʩʪʳ ʊ. ɹʫʜʘʡ, ʄ. ɺʘʥʝʩʝʢ ʠ ʜʨʫʛʠʝ. 

 

 
ʈʠʩ. 3. ʉʚʦʜʥʳʡ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ 

ʨʝʛʠʦʥʘ ʇʝʨʩʠʜʩʢʦʛʦ ʟʘʣʠʚʘ [27] 
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ʆʩʘʜʦʯʥʳʡ ʯʝʭʦʣ, ʟʘʣʝʛʘʶʱʠʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ 

ʬʫʥʜʘʤʝʥʪʘ ʘʨʭʝʡ-ʧʨʦʪʝʨʦʟʦʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ, ʩʣʦʞʝʥ ʧʦʨʦʜʘʤʠ ʧʘʣʝʦʟʦʡʩʢʦʛʦ, 

ʤʝʟʦʟʦʡʩʢʦʛʦ, ʢʘʡʥʦʟʦʡʩʢʦʛʦ (ʚ ʪʦʤ ʯʠʩʣʝ ʯʝʪʚʝʨʪʠʯʥʦʛʦ) ʚʦʟʨʘʩʪʘ. 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʯʝʭʣʘ ʜʦʩʪʠʛʘʝʪ 12 ʢʤ ʚ ʥʘʠʙʦʣʝʝ ʧʦʛʨʫʞʝʥʥʦʡ ʯʘʩʪʠ 

ʄʝʩʦʧʦʪʘʤʩʢʦʛʦ ʧʨʦʛʠʙʘ [19,77]. ʈʝʛʠʦʥʘʣʴʥʘʷ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʘʷ ʩʭʝʤʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʈʠʩʫʥʢʝ 4 [27]. 

 

ʈʠʩ. 4. ʉʚʦʜʥʳʡ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʥʠʞʥʝʡ ʯʘʩʪʠ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ 

ʨʝʛʠʦʥʘ ʇʝʨʩʠʜʩʢʦʛʦ ʟʘʣʠʚʘ [78].  

 

ɺʦʟʨʘʩʪ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʧʦ ʨʘʟʣʠʯʥʳʤ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ 

ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʘʨʭʝʡ-ʧʨʦʪʝʨʦʟʦʡʩʢʠʡ [1,2]. ʇʦʨʦʜʳ ʬʫʥʜʘʤʝʥʪʘ ʦʙʥʘʞʘʶʪʩʷ ʥʘ 

ʜʥʝʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʨʘʡʦʥʝ ʛʦʨ ʉʘʥʘʥʜʘʜʞ-ʉʠʨʜʞʘʥ. ʉʨʝʜʠ ʥʠʭ ʥʘʨʷʜʫ ʩ 

ʜʦʢʝʤʙʨʠʡʩʢʠʤʠ ʤʦʛʫʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʝ ʧʦʨʦʜʳ ʧʘʣʝʦʟʦʷ ʠ 

ʨʘʥʥʝʛʦ ʤʝʟʦʟʦʷ. ʊʘʢʞʝ ʬʫʥʜʘʤʝʥʪ ʚʩʢʨʳʪ ʦʪʜʝʣʴʥʳʤʠ ʩʢʚʘʞʠʥʘʤʠ ʛʣʫʙʦʢʦʛʦ 

ʙʫʨʝʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʀʨʘʥʘ ʠ ʉʘʫʜʦʚʩʢʦʡ ɸʨʘʚʠʠ. ɺʦʟʨʘʩʪ ʬʫʥʜʘʤʝʥʪʘ ʧʦ 

ʨʘʟʣʠʯʥʳʤ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ ʘʨʭʝʡ-ʧʨʦʪʝʨʦʟʦʡʩʢʠʡ [53,57,58, 77]. ʉʦʛʣʘʩʥʦ 

ʛʝʦʬʠʟʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, ʧʦʚʝʨʭʥʦʩʪʴ ʬʫʥʜʘʤʝʥʪʘ ʠʤʝʝʪ ʨʝʛʠʦʥʘʣʴʥʳʡ ʥʘʢʣʦʥ ʢ 

ʩʝʚʝʨʫ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʫ. ɻʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ ʬʫʥʜʘʤʝʥʪʘ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 2 ʢʤ ʜʦ 

10ï13 ʢʤ. ɺ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʄʝʩʦʧʦʪʘʤʩʢʦʛʦ ʧʨʦʛʠʙʘ ʛʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ 

ʥʝʙʦʣʴʰʘʷ, ʦʢʦʣʦ 2ï3 ʢʤ, ʢ ʚʦʩʪʦʢʫ ʬʫʥʜʘʤʝʥʪ ʧʦʛʨʫʞʘʝʪʩʷ [27,53, 54, 55,77].  
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ʇʦʨʦʜʳ ʬʫʥʜʘʤʝʥʪʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʨʘʩʥʦʚʘʪʦ-ʩʝʨʳʤʠ, ʨʦʟʦʚʘʪʦ-ʩʝʨʳʤʠ, 

ʨʦʟʦʚʘʪʦ-ʢʦʨʠʯʥʝʚʳʤʠ, ʤʝʣʢʦ- ʠ ʩʨʝʜʥʝ-ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤʠ ʛʨʘʥʠʪʘʤʠ ʠ ʛʨʘʥʠʪʦ-

ʛʥʝʡʩʘʤʠ [27]. 

ʇʘʣʝʦʟʦʡ (PZ)  

ʇʘʣʝʦʟʦʡʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʦʙʥʘʞʘʶʪʩʷ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʄʝʩʦʧʦʪʘʤʩʢʦʛʦ ʧʨʦʛʠʙʘ ʚ ʩʢʣʘʜʯʘʪʦʡ ʦʙʣʘʩʪʠ 

ɿʘʛʨʦʩʘ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ, ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʧʦ ʜʘʥʥʳʤ ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʢʚʘʞʠʥ, ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 2,6 ʢʤ. ɺ ʧʘʣʝʦʟʦʡʩʢʦʤ ʨʘʟʨʝʟʝ 

ʚʳʜʝʣʷʶʪʩʷ ʦʪʣʦʞʝʥʠʷ ʚʝʨʭʥʝʛʦ ʢʝʤʙʨʠʷ, ʥʠʞʥʝʛʦ ʠ ʩʨʝʜʥʝʛʦ ʦʨʜʦʚʠʢʘ, ʩʠʣʫʨʘ, 

ʥʠʞʥʝʛʦ ʠ ʚʝʨʭʥʝʛʦ ʜʝʚʦʥʘ, ʥʠʞʥʝʛʦ ʢʘʨʙʦʥʘ ʠ ʧʝʨʤʠ [27].  

ʂʝʤʙʨʠʡ ï ʆʨʜʦʚʠʢʩʢʘʷ ʩʠʩʪʝʤʳ (Ϲ ï ʆ). ɺ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʦʛʦ ʵʪʘʞʘ 

ʟʘʣʝʛʘʶʪ ʚʝʥʜʩʢʠʝ ʵʚʘʧʦʨʠʪʳ ʬʦʨʤʘʮʠʠ ʍʦʨʤʫʩ (ʛʘʣʠʪʦʚʳʝ ʦʪʣʦʞʝʥʠʷ), ʢʦʪʦʨʳʝ 

ʩʦʟʜʘʶʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʦʣʷʥʳʝ ʢʫʧʦʣʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦ ʜʘʥʥʳʤ [78] 

ʦʪʣʦʞʝʥʠʷ ʬʦʨʤʘʮʠʠ ʍʦʨʤʫʩ ʪʘʢʞʝ ʦʭʚʘʪʳʚʘʶʪ ʥʠʟʳ ʢʝʤʙʨʠʷ, ʠ ʚʥʝʜʨʷʶʪʩʷ ʚ 

ʚʳʰʝʣʝʞʘʱʠʝ ʩʣʦʠ ʚ ʚʠʜʝ ʩʦʣʷʥʳʭ ʜʠʘʧʠʨʦʚ. ʅʘ ʥʠʭ ʣʝʞʘʪ ʤʝʣʢʦʚʦʜʥʦ-ʤʦʨʩʢʠʝ 

ʢʨʘʩʥʦʮʚʝʪʥʳʝ ʢʦʩʦʩʣʦʠʩʪʳʝ ʧʝʩʯʘʥʠʢʠ, ʜʦʣʦʤʠʪʳ ʠ ʩʣʘʥʮʳ ʢʝʤʙʨʠʡ-

ʦʨʜʦʚʠʢʩʢʦʛʦ ʚʦʟʨʘʩʪʘ. ɺʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʵʪʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩ ʥʠʞʝʣʝʞʘʱʠʤʠ 

ʦʪʣʦʞʝʥʠʷʤʠ ʦʩʪʘʶʪʩʷ ʥʝʚʳʷʩʥʝʥʥʳʤʠ. ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʦʪʣʦʞʝʥʠʡ ʦʨʜʦʚʠʢʘ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʧʦʨʦʜʳ ʣʝʜʥʠʢʦʚʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʆʥʠ ʦʙʨʘʟʦʚʘʣʠʩʴ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʜʨʝʚʥʝʛʦ ʦʣʝʜʝʥʝʥʠʷ, ʧʦʚʩʝʤʝʩʪʥʦ ʦʪʤʝʯʝʥʥʦʛʦ ʚ ʧʨʝʜʝʣʘʭ 

ʧʘʣʝʦʢʦʥʪʠʥʝʥʪʘ ɻʦʥʜʚʘʥʳ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ 

ʚʭʦʜʠʣʘ ʚ ʧʘʣʝʦʟʦʝ [27,77]. ʆʙʱʘʷ ʤʦʱʥʦʩʪʴ ʢʝʤʙʨʠʡ-ʦʨʜʦʚʠʢʩʢʠʭ ʦʪʣʦʞʝʥʠʡ 

ʙʦʣʝʝ 3000 ʤ.  

ʉʠʣʫʨʠʡʩʢʘʷ ʩʠʩʪʝʤʘ (S). ʉʠʣʫʨʠʡʩʢʠʡ ʧʝʨʠʦʜ ʜʣʷ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʦʟʥʘʤʝʥʦʚʘʣʩʷ ʨʝʟʢʠʤ ʫʚʝʣʠʯʝʥʠʝʤ ʛʣʫʙʠʥʳ ʤʦʨʷ ʠ ʟʘʪʦʧʣʝʥʠʝʤ ʙʦʣʴʰʠʭ 

ʪʝʨʨʠʪʦʨʠʡ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʤʦʱʥʳʭ ʪʦʣʱ ʯʝʨʥʦʩʣʘʥʮʝʚʳʭ 

ʦʪʣʦʞʝʥʠʡ. ʆʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ 

(4ï12%), ʘ ʪʘʢʞʝ ʚʳʩʦʢʦʡ ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʴʶ [27]. ɹʦʣʴʰʠʥʩʪʚʦʤ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ 

[51, 68, 79] ʛʨʘʧʪʦʣʠʪʦʚʳʝ ʩʣʘʥʮʳ ʬʦʨʤʘʮʠʠ ɻʘʭʢʫʤ (Gachum) ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʢʘʢ ʦʩʥʦʚʥʦʡ ʠʩʪʦʯʥʠʢ ʫʛʣʝʚʦʜʦʨʦʜʦʚ.  
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ʅʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʤʘʢʩʠʤʘʣʴʥʘʷ ʚʩʢʨʳʪʘʷ ʩʢʚʘʞʠʥʘʤʠ 

ʤʦʱʥʦʩʪʴ ʩʠʣʫʨʠʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʩʦʩʪʘʚʠʣʘ 33 ʤ. 

ɺ ʧʝʨʠʦʜ ʩ ʢʦʥʮʘ ʩʠʣʫʨʘ ʜʦ ʥʘʯʘʣʘ ʧʝʨʤʩʢʦʛʦ ʧʝʨʠʦʜʘ ʦʧʠʩʳʚʘʝʤʘʷ 

ʪʝʨʨʠʪʦʨʠʷ ʧʦʜʚʝʨʛʣʘʩʴ ʧʦʜʥʷʪʠʷʤ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʦʩʫʰʝʥʠʶ, ʨʝʟʫʣʴʪʘʪʦʤ ʯʝʛʦ 

ʷʚʠʣʦʩʴ ʦʙʨʘʟʦʚʘʥʠʝ ʢʨʫʧʥʦʛʦ ʧʝʨʝʨʳʚʘ ʚ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʠ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʝ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʛʦ ʥʝʩʦʛʣʘʩʠʷ [27, 77]. 

ʇʝʨʤʩʢʘʷ ʩʠʩʪʝʤʘ (ʈ). ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʨʝʛʠʦʥ ʚ ʧʝʨʤʩʢʦʝ ʚʨʝʤʷ ʷʚʣʷʣʩʷ 

ʯʘʩʪʴʶ ʰʝʣʴʬʦʚʦʡ ʦʢʨʘʠʥʳ, ʛʜʝ ʥʘʢʘʧʣʠʚʘʣʠʩʴ ʢʘʨʙʦʥʘʪʥʳʝ ʦʪʣʦʞʝʥʠʷ. ʇʝʨʤʩʢʠʝ 

ʦʪʣʦʞʝʥʠʷ ʟʘʣʝʛʘʶʪ ʩ ʥʝʩʦʛʣʘʩʠʝʤ ʥʘ ʦʨʜʦʚʠʢʩʢʦʡ ʪʦʣʱʝ; ʟʜʝʩʴ ʧʨʝʦʙʣʘʜʘʶʪ 

ʢʘʨʙʦʥʘʪʥʳʝ ʧʦʨʦʜʳ. 

ɺ ʦʩʥʦʚʘʥʠʠ ʪʨʘʥʩʛʨʝʩʩʠʚʥʦ ʟʘʣʝʛʘʶʪ ʢʦʥʛʣʦʤʝʨʘʪʳ, ʩʚʝʪʣʦ-ʩʝʨʳʝ, 

ʢʦʨʠʯʥʝʚʘʪʦ-ʩʝʨʳʝ ʧʝʩʯʘʥʠʢʠ ʠ ʛʦʣʫʙʦʚʘʪʦ-ʩʝʨʳʝ ʙʠʪʫʤʠʥʦʟʥʳʝ ʘʨʛʠʣʣʠʪʳ 

ʬʦʨʤʘʮʠʠ ʌʘʨʘʢʭʘʥ (Faraghan). ɽʸ ʤʦʱʥʦʩʪʴ, ʚʩʢʨʳʪʘʷ ʩʢʚʘʞʠʥʘʤʠ, ʩʦʩʪʘʚʣʷʝʪ 

124 ʤ. 

ɺʳʰʝ ʨʘʟʨʝʟ ʧʝʨʤʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥ ʢʘʨʙʦʥʘʪʘʤʠ (ʠʟʚʝʩʪʥʷʢʠ, 

ʜʦʣʦʤʠʪʠʟʠʨʦʚʘʥʥʳʝ ʠʟʚʝʩʪʥʷʢʠ ʠ ʜʦʣʦʤʠʪʳ) ʩ ʧʨʦʩʣʦʷʤʠ ʘʥʛʠʜʨʠʪʦʚ ʬʦʨʤʘʮʠʠ 

ɼʘʣʘʥ. ɺ ʨʘʟʨʝʟʝ ɼʘʣʘʥ ʚʳʜʝʣʷʶʪ ʪʨʠ ʧʘʯʢʠ: ʥʠʞʥʷʷ (ʅ. ɼʘʣʘʥ), ʅʘʨ ʠ ʚʝʨʭʥʷʷ 

(ɺ. ɼʘʣʘʥ). ʅʠʞʥʷʷ ʧʘʯʢʘ ʩʦʩʪʦʠʪ ʠʟ ʪʝʤʥʦ-ʩʝʨʦʛʦ, ʢʦʨʠʯʥʝʚʦʛʦ ʜʦʣʦʤʠʪʘ, ʙʝʣʦʛʦ 

ʠ ʩʚʝʪʣʦ-ʩʝʨʦʛʦ ʠʟʚʝʩʪʥʷʢʘ ʩ ʧʨʦʩʣʦʷʤʠ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʭ ʘʨʛʠʣʣʠʪʦʚ. ʉʨʝʜʥʷʷ 

ʧʘʯʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʦʩʥʦʚʥʦʤ ʙʝʣʳʤʠ ʠ ʩʚʝʪʣʦ-ʩʝʨʳʤʠ ʘʥʛʠʜʨʠʪʘʤʠ ʩ 

ʧʨʦʩʣʦʷʤʠ ʛʣʠʥʠʩʪʳʭ ʜʦʣʦʤʠʪʦʚ ʠ ʩʚʝʪʣʦ-ʩʝʨʳʭ ʠʟʚʝʩʪʥʷʢʦʚ. ɺʝʨʭʥʷʷ ʩʣʦʞʝʥʘ 

ʪʝʤʥʦ-ʩʝʨʳʤʠ, ʩʝʨʳʤʠ, ʢʦʨʠʯʥʝʚʳʤʠ ʛʣʠʥʠʩʪʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ ʠ ʛʣʠʥʠʩʪʳʤʠ 

ʜʦʣʦʤʠʪʘʤʠ. ɺʩʪʨʝʯʘʶʪʩʷ ʧʨʦʩʣʦʠ ʘʥʛʠʜʨʠʪʦʚ. ʅʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʉʝʬʠʜ ɹʘʭʦʥ 

ʠ ʍʘʣʝʛʘʥ ʦʪʤʝʯʘʝʪʩʷ ʯʘʩʪʠʯʥʘʷ ʛʣʠʥʠʟʘʮʠʷ ʢʘʨʙʦʥʘʪʥʳʭ ʦʪʣʦʞʝʥʠʡ ʥʠʞʥʝʡ 

ʧʘʯʢʠ. 

ʆʪʣʦʞʝʥʠʷ ʬʦʨʤʘʮʠʠ ɼʘʣʘʥ ʛʘʟʦʥʦʩʥʳ. ɺ ʥʠʭ ʩʦʜʝʨʞʘʪʩʷ ʦʩʥʦʚʥʳʝ ʟʘʧʘʩʳ 

ʛʘʟʘ. ʇʨʦʩʣʦʠ ʘʥʛʠʜʨʠʪʦʚ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴ ʨʦʣʴ ʚʥʫʪʨʠʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʢʨʳʰʝʢ, 

ʵʢʨʘʥʠʨʫʶʱʠʭ ʛʘʟʦʥʘʩʳʱʝʥʥʳʝ ʠʟʚʝʩʪʥʷʢʠ ʠ ʜʦʣʦʤʠʪʳ. ɺʩʢʨʳʪʘʷ ʤʦʱʥʦʩʪʴ 

ʦʪʣʦʞʝʥʠʡ ʬʦʨʤʘʮʠʠ ɼʘʣʘʥ ʚ ʩʢʚʘʞʠʥʘʭ ʩʦʩʪʘʚʣʷʝʪ 517 ï690 ʤ.  

ʄʝʟʦʟʦʡ (Mz)  
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ʆʩʥʦʚʥʫʶ ʯʘʩʪʴ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʩʣʘʛʘʶʪ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʨʘʟʨʝʟʝ 

ʦʪʣʦʞʝʥʠʷ ʤʝʟʦʟʦʷ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʭ ʧʦʚʩʝʤʝʩʪʥʦʝ. ʅʘ ʜʥʝʚʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ 

ʦʥʠ ʚʳʭʦʜʷʪ ʚ ʧʨʝʜʝʣʘʭ ʩʢʣʘʜʯʘʪʦʛʦ ʩʦʦʨʫʞʝʥʠʷ ɿʘʛʨʦʩʘ. ʕʪʘ ʯʘʩʪʴ ʨʘʟʨʝʟʘ ʪʘʢʞʝ 

ʭʦʨʦʰʦ ʠʟʫʯʝʥʘ ʛʣʫʙʦʢʠʤ ʙʫʨʝʥʠʝʤ. ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʤʝʟʦʟʦʷ ʚʘʨʴʠʨʫʝʪ ʦʪ 

750 ʤ (ʩʝʚʝʨʦ-ʟʘʧʘʜ) ʜʦ 5500 ʤ (ʶʛʦ-ʚʦʩʪʦʢ). ʅʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ʤʝʟʦʟʦʡʩʢʠʡ ʨʘʟʨʝʟ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʧʦʣʥʦʪʦʡ: ʪʫʪ ʦʪʩʫʪʩʪʚʫʶʪ ʦʪʣʦʞʝʥʠʷ ʥʠʞʥʝʛʦ ʤʝʣʘ, ʚʝʨʭʥʝʡ ʠ 

ʩʨʝʜʥʝʡ ʶʨʳ, ʩʨʝʜʥʝʛʦ ʠ ʥʠʞʥʝʛʦ ʪʨʠʘʩʘ. ɺ ʧʦʛʨʫʞʝʥʥʦʡ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ 

ɸʨʘʚʠʡʩʢʦʡ ʧʣʠʪʳ [27], ʛʜʝ ʝʛʦ ʤʦʱʥʦʩʪʴ ʚʦʟʨʘʩʪʘʝʪ ʜʦ 4000ï5000 ʤ, ʨʘʟʨʝʟ 

ʚʩʢʨʳʪ ʩʢʚʘʞʠʥʘʤʠ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ. ɺ ʄʝʩʦʧʦʪʘʤʩʢʦʤ ʧʨʦʛʠʙʝ ʚ ʨʘʟʨʝʟʝ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʦʪʣʦʞʝʥʠʷ ʚʩʝʭ ʪʨʝʭ ʩʠʩʪʝʤ: ʪʨʠʘʩʦʚʦʡ, ʶʨʩʢʦʡ ʠ ʤʝʣʦʚʦʡ [27,77]. 

ɹʦʣʝʝ ʧʦʣʦʚʠʥʳ ʚʩʝʡ ʤʦʱʥʦʩʪʠ ʤʝʟʦʟʦʡʩʢʦʛʦ ʨʘʟʨʝʟʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʦʪʣʦʞʝʥʠʷ 

ʤʝʣʦʚʦʛʦ ʚʦʟʨʘʩʪʘ. ɺ ʆʤʘʥʝ ʠ ʟʦʥʝ ɻʣʘʚʥʦʛʦ ʥʘʜʚʠʛʘ ɿʘʛʨʦʩʘ ʧʨʠʩʫʪʩʪʚʫʝʪ 

ʦʬʠʦʣʠʪʦʚʘʷ ʩʝʨʠʷ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʫʪʫʨʫ ʅʝʦʪʝʪʠʩʘ.  

ʊʨʠʘʩʦʚʘʷ ʩʠʩʪʝʤʘ (ʊ). ʇʦʨʦʜʳ ʪʨʠʘʩʘ ʟʘʣʝʛʘʶʪ ʥʘ ʵʨʦʟʠʦʥʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʬʦʨʤʘʮʠʠ ɼʘʣʘʥ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʢʘʨʙʦʥʘʪʘʤʠ ʠ ʦʪʯʘʩʪʠ 

ʵʚʘʧʦʨʠʪʘʤʠ ʬʦʨʤʘʮʠʡ ʂʘʥʛʘʥ ʠ ɼʘʰʪʘʢ [77, 82].  

ʌʦʨʤʘʮʠʷ ʂʘʥʛʘʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʠʞʥʠʡ ʦʪʜʝʣ ʪʨʠʘʩʦʚʦʡ ʩʠʩʪʝʤʳ. 

ʆʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʙʝʣʳʤʠ, ʩʚʝʪʣʦ-ʩʝʨʳʤʠ (ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ) 

ʠʟʚʝʩʪʥʷʢʘʤʠ. ɺ ʩʨʝʜʥʝʡ ʠ ʥʠʞʥʝʡ ʯʘʩʪʷʭ ʨʘʟʨʝʟʘ ʟʘʣʝʛʘʶʪ ʪʝʤʥʦ-ʩʚʝʪʣʦ-

ʢʦʨʠʯʥʝʚʳʝ, ʯʝʨʥʳʝ, ʛʣʠʥʠʩʪʳʝ ʠʟʚʝʩʪʥʷʢʠ, ʩʚʝʪʣʦ-ʩʝʨʳʝ ʜʦʣʦʤʠʪʳ ʩ ʧʨʦʩʣʦʷʤʠ 

ʩʝʨʳʭ ʛʣʠʥ ʠ ʩʣʘʥʮʝʚ. ʂ ʦʪʣʦʞʝʥʠʷʤ ʬʦʨʤʘʮʠʠ ʂʘʥʛʘʥ ʧʨʠʫʨʦʯʝʥʳ ʢʨʫʧʥʳʝ 

ʟʘʣʝʞʠ ʛʘʟʘ. ɺʩʢʨʳʪʘʷ ʩʢʚʘʞʠʥʘʤʠ ʤʦʱʥʦʩʪʴ ʬʦʨʤʘʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 166 ï 249 ʤ.  

ʉʨʝʜʥʠʡ ʠ ʚʝʨʭʥʠʡ ʦʪʜʝʣʳ (ʊ2ïʊ3) ʪʨʠʘʩʦʚʦʡ ʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʦʪʣʦʞʝʥʠʷʤʠ ʬʦʨʤʘʮʠʠ ɼʘʰʪʘʢ. ɺ ʦʩʥʦʚʘʥʠʠ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʳʝ 

ʛʣʠʥʳ ʩ ʧʨʦʩʣʦʷʤʠ ʪʝʤʥʦ- ʠ ʩʚʝʪʣʦ-ʩʝʨʳʭ ʜʦ ʢʦʨʠʯʥʝʚʳʭ ʜʦʣʦʤʠʪʦʚ ʠ ʛʣʠʥʠʩʪʳʭ 

ʠʟʚʝʩʪʥʷʢʦʚ. ʆʩʥʦʚʥʦʡ ʣʠʪʦʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʬʦʨʤʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥ ʙʝʣʳʤʠ, 

ʩʝʨʦʚʘʪʦ-ʢʦʨʠʯʥʝʚʳʤʠ ʠ ʩʝʨʳʤʠ ʘʥʛʠʜʨʠʪʘʤʠ, ʜʦʣʦʤʠʪʠʟʠʨʦʚʘʥʥʳʤʠ 

ʠʟʚʝʩʪʥʷʢʘʤʠ, ʜʦʣʦʤʠʪʘʤʠ, ʠ ʛʣʠʥʘʤʠ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚ ʩʦʩʪʘʚʝ ʬʦʨʤʘʮʠʠ 

ʚʳʜʝʣʷʶʪ ʥʝʩʢʦʣʴʢʦ ʧʘʯʝʢ, ʠʭ ʠʥʦʛʜʘ ʠʥʜʝʢʩʠʨʫʶʪ ʢʘʢ ɸ, B, C, D.  
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ʅʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ɸʛʭʘʨ ʦʪʢʨʳʪʳ ʧʨʦʤʳʰʣʝʥʥʳʝ ʟʘʣʝʞʠ ʛʘʟʘ ʚ ʥʠʞʥʝʡ 

ʯʘʩʪʠ ʨʘʟʨʝʟʘ. ʕʚʘʧʦʨʠʪʳ ʬʦʨʤʘʮʠʠ ɼʘʰʪʘʢ ʷʚʣʷʶʪʩʷ ʨʝʛʠʦʥʘʣʴʥʦʡ ʧʦʢʨʳʰʢʦʡ, 

ʠʟʦʣʠʨʫʶʱʝʡ ʛʘʟʦʚʳʝ ʟʘʣʝʞʠ ʬʦʨʤʘʮʠʡ ɼʘʣʘʥ ʠ ʂʘʥʛʘʥ.  ɺʩʢʨʳʪʘʷ ʩʢʚʘʞʠʥʘʤʠ 

ʤʦʱʥʦʩʪʴ ʵʪʦʡ ʬʦʨʤʘʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 590ï1000 ʤ.  

ʖʨʩʢʘʷ ʩʠʩʪʝʤʘ (J). ʆʪʣʦʞʝʥʠʷ ʶʨʳ ʥʝʩʦʛʣʘʩʥʦ ʧʝʨʝʢʨʳʚʘʶʪ 

ʥʠʞʝʣʝʞʘʱʠʝ ʧʦʨʦʜʳ ʪʨʠʘʩʘ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʩʝʤʠ ʪʨʝʤʷ ʦʪʜʝʣʘʤʠ, ʦʜʥʘʢʦ 

ʯʝʪʢʠʝ ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʥʠʤʠ ʧʨʦʩʣʝʜʠʪʴ ʚʝʩʴʤʘ ʧʨʦʙʣʝʤʘʪʠʯʥʦ. 

ɼʣʷ ʨʘʥʥʝʶʨʩʢʦʛʦ ʚʨʝʤʝʥʠ ʭʘʨʘʢʪʝʨʝʥ ʟʘʩʦʣʦʥʝʥʥʳʡ ʤʦʨʩʢʦʡ ʙʘʩʩʝʡʥ ʩ 

ʦʛʨʘʥʠʯʝʥʥʦʡ ʮʠʨʢʫʣʷʮʠʝʡ ʚʦʜ, ʛʜʝ ʥʘʢʦʧʠʣʘʩʴ ʪʦʣʱʘ ʵʚʘʧʦʨʠʪʦʚ. ʉ 

ʧʦʚʳʰʝʥʠʝʤ ʚʣʘʞʥʦʩʪʠ ʢʣʠʤʘʪʘ ʵʚʘʧʦʨʠʪʦʚʦʝ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʝ ʩʤʝʥʷʣʦʩʴ 

ʢʘʨʙʦʥʘʪʦʚ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʫʯʘʩʪʠʝʤ ʵʚʘʧʦʨʠʪʦʚ.  

ʅʠʞʥʠʡ ʦʪʜʝʣ ʶʨʳ (Liassic) ʧʨʝʜʩʪʘʚʣʝʥ ʬʦʨʤʘʮʠʝʡ ʅʝʡʨʠʟ (Neyriz), 

ʩʦʩʪʦʷʱʝʡ ʚ ʦʩʥʦʚʥʦʤ ʠʟ ʪʝʤʥʦ-ʩʝʨʦʛʦ, ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʦʛʦ, ʢʦʨʠʯʥʝʚʘʪʦ-ʩʝʨʦʛʦ 

ʠʟʚʝʩʪʥʷʢʘ ʩ ʧʨʦʩʣʦʷʤʠ ʛʣʠʥʠʩʪʦʛʦ ʠʟʚʝʩʪʥʷʢʘ ʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʜʦʣʦʤʠʪʘ. 

ɺʩʢʨʳʪʘʷ ʤʦʱʥʦʩʪʴ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 63 ʤ ʜʦ 251 ʤ. 

ɺ ʢʦʥʮʝ ʨʘʥʥʝʡ ʶʨʳ ʥʘ ʤʝʩʪʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ 

ʇʨʝʜʟʘʛʨʦʩʩʢʦʛʦ ʨʘʡʦʥʘ ʦʙʨʘʟʦʚʘʣʩʷ ʚʥʫʪʨʝʥʥʠʡ ʰʝʣʴʬʦʚʳʡ ʙʘʩʩʝʡʥ. ɺ ʩʨʝʜʥʝʡ 

ʶʨʝ ʵʪʦʪ ʙʘʩʩʝʡʥ ʠʩʧʳʪʘʣ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦʝ ʟʘʪʦʧʣʝʥʠʝ. ɺ ʥʘʯʘʣʝ 

ʧʦʟʜʥʝʶʨʩʢʦʛʦ ʚʨʝʤʝʥʠ ʢʘʨʙʦʥʘʪʥʦʝ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʝ ʧʦʩʪʝʧʝʥʥʦ 

ʢʦʤʧʝʥʩʠʨʦʚʘʣʦ ʦʙʱʝʝ ʧʦʜʥʷʪʠʝ ʫʨʦʚʥʷ ʤʦʨʷ. ɺ ʨʝʛʠʦʥʝ ʚʥʦʚʴ ʫʩʪʘʥʦʚʠʣʘʩʴ 

ʤʝʣʢʦʚʦʜʥʦ-ʤʦʨʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ. 

ɺ ʍʫʟʝʩʪʘʥʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʪʣʦʞʝʥʠʷ ʬʦʨʤʘʮʠʠ ʉʫʨʤʝ (Surmeh) ʥʠʞʥʝ-

ʚʝʨʭʥʝʶʨʩʢʦʛʦ ʚʦʟʨʘʩʪʘ. ʉʥʠʟʫ-ʚʚʝʨʭ ʚʳʜʝʣʷʶʪ ʯʝʪʳʨʝ ʧʘʯʢʠ. ʅʠʞʥʷʷ ʧʘʯʢʘ 

ʃʠʪʠʦʪʠʩ ɹʝʜ (Lithiotis Bed) ʧʨʝʜʩʪʘʚʣʝʥʘ ʙʝʣʳʤʠ, ʩʚʝʪʣʦ-ʩʝʨʳʤʠ ʧʣʦʪʥʳʤʠ 

ʠʟʚʝʩʪʥʷʢʘʤʠ ʠ ʜʦʣʦʤʠʪʘʤʠ. ʇʘʯʢʘ ʉʫʨʤʝʭ (Surmeh Shale) ʩʦʩʪʦʠʪ ʠʟ ʧʨʦʩʣʦʝʚ 

ʧʠʨʠʪʠʟʠʨʦʚʘʥʥʦʛʦ, ʩʝʨʦʛʦ ʜʦ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʦʛʦ ʩʣʘʥʮʘ ʠ ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʦʛʦ 

ʠʟʚʝʩʪʥʷʢʘ. ʀʥʦʛʜʘ ʚʩʪʨʝʯʘʶʪʩʷ ʧʨʦʩʣʦʠ ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʜʦʣʦʤʠʪʘ. 

ʂʨʝʤʦʚʳʝ ʠʟʚʝʩʪʥʷʢʠ ʜʦʣʦʤʠʪʦʚʦʛʦ ʠʟʚʝʩʪʥʷʢʘ ʠ ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʛʣʠʥʠʩʪʦʛʦ 

ʠʟʚʝʩʪʥʷʢʘ ʩ ʧʨʦʩʣʦʷʤʠ ʟʝʣʝʥʦʚʘʪʦ-ʢʦʨʠʯʥʝʚʳʭ ʠ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʳʭ ʩʣʘʥʮʝʚ 

ʩʣʘʛʘʶʪ ʧʘʯʢʫ ʄʘʥʜ ʄʝʤʙʝʨ (Mand Member). ɺʝʨʭʥʷʷ ʧʘʯʢʘ ɸʨʘʙ ɿʦʫʥ (Arab 
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Zone) ʩʦʩʪʦʠʪ ʠʟ ʧʨʦʩʣʦʝʚ ʙʝʣʦʛʦ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʘʥʛʠʜʨʠʪʘ, ʘʥʛʠʜʨʠʪʦʚʦʛʦ 

ʜʦʣʦʤʠʪʘ ʠ ʜʦʣʦʤʠʪʠʟʠʨʦʚʘʥʥʦʛʦ ʠʟʚʝʩʪʥʷʢʘ. ʄʦʱʥʦʩʪʴ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 850 ʤ ʜʦ 

1323 ʤ. 

ʌʘʮʠʘʣʴʥʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ ʚʝʨʭʥʝʡ ʶʨʳ ʷʚʣʷʝʪʩʷ ʬʦʨʤʘʮʠʷ ʍʠʪ (Hith), 

ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʜʦʣʦʤʠʪʘʤʠ ʦʪ ʩʚʝʪʣʦ ʜʦ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʳʭ, ʙʝʣʳʤʠ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤʠ ʘʥʛʠʜʨʠʪʘʤʠ ʠ ʪʝʤʥʦ ʢʦʨʠʯʥʝʚʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ. ɺ ʨʘʟʨʝʟʝ 

ʯʘʩʪʠʯʥʦ ʚʩʪʨʝʯʝʥʳ ʙʠʪʫʤʠʥʦʟʥʳʝ ʠʟʚʝʩʪʥʷʢʠ. ʄʦʱʥʦʩʪʴ ʚ ʩʢʚʘʞʠʥʘʭ 

ʩʦʩʪʘʚʣʷʝʪ ʦʪ 49 ʤ ʜʦ 65 ʤ, ʘ ʚ ʩʨʝʜʥʝʤ ï 52 ʤ. 

ʌʦʨʤʘʮʠʷ ʌʘʭʣʷʥ (Fahliyan) ʟʘʚʝʨʰʘʝʪ ʨʘʟʨʝʟ ʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ, ʦʜʥʘʢʦ ʝʝ 

ʚʦʟʨʘʩʪ ʪʦʯʥʦ ʥʝ ʦʧʨʝʜʝʣʝʥ. ɺ ʦʩʥʦʚʘʥʠʠ ʟʘʣʝʛʘʶʪ ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʳʝ ʜʦʣʦʤʠʪʳ, 

ʚʳʰʝ ʩʝʨʳʝ ʠ ʩʚʝʪʣʦ-ʩʝʨʳʝ ʛʣʠʥʠʩʪʳʝ ʠʟʚʝʩʪʥʷʢʠ. ʄʦʱʥʦʩʪʴ, ʚʩʢʨʳʪʘʷ 

ʩʢʚʘʞʠʥʘʤʠ, ʢʦʣʝʙʣʝʪʩʷ ʦʪ 193 ʤ ʜʦ 228.5 ʤ. 

ʄʝʣʦʚʘʷ ʩʠʩʪʝʤʘ (ʂ). ʅʠʞʥʠʡ ʦʪʜʝʣ (ʂ1). ɺ ʨʘʥʥʝʤʝʣʦʚʦʝ ʚʨʝʤʷ (ʥʝʦʢʦʤ) 

ʥʘʯʘʣʘʩʴ ʧʦʩʪʝʧʝʥʥʘʷ ʛʫʤʠʜʠʟʘʮʠʷ ʢʣʠʤʘʪʘ ʩ ʧʦʚʩʝʤʝʩʪʥʳʤ ʦʪʣʦʞʝʥʠʝʤ 

ʠʟʚʝʩʪʥʷʢʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ, ʛʣʠʥʠʩʪʳʭ. 

ʈʘʟʨʝʟ ʤʝʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʥʘʯʠʥʘʝʪʩʷ ʩ ʬʦʨʤʘʮʠʠ ɻʘʜʚʘʥ (Gadvan), ʚ 

ʢʦʪʦʨʦʡ ʧʨʦʩʣʝʞʠʚʘʶʪ ʪʨʠ ʧʘʯʢʠ. ʅʠʞʥʷʷ ʧʘʯʢʘ ʅ. Gadvan ʚ ʦʩʥʦʚʥʦʤ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʚʝʪʣʦ-ʩʝʨʳʤʠ ʠ ʩʝʨʳʤʠ ʛʣʠʥʠʩʪʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ ʠ ʟʝʣʝʥʦʚʘʪʦ-

ʩʝʨʳʤʠ ʛʣʠʥʘʤʠ. ʉʨʝʜʥʷʷ ʧʘʯʢʘ ʍʘʣʠ ʄʝʤʙʝʨ (Khalij Member) ʩʦʩʪʦʠʪ ʠʟ 

ʢʦʨʠʯʥʝʚʳʭ ʙʠʪʫʤʠʥʦʟʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚ ʩʦ ʩʪʠʣʦʣʠʪʦʚʳʤʠ ʰʚʘʤʠ. ɺʝʨʭʥʷʷ ʧʘʯʢʘ 

ɹʦʣʴʰʦʡ ɻʘʜʚʘʥ (ɺ. Gadvan) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʝʨʝʩʣʘʠʚʘʥʠʝ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʭ 

ʘʣʝʚʨʦʣʠʪʦʚ, ʛʣʠʥ ʠ ʢʦʨʠʯʥʝʚʳʭ ʧʠʨʠʪʠʟʠʨʦʚʘʥʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚ. ɺʦʟʨʘʩʪ 

ʦʪʣʦʞʝʥʠʡ ʦʪ ʙʘʨʨʝʤʩʢʦʛʦ ʜʦ ʘʧʪʩʢʦʛʦ ʷʨʫʩʦʚ. ɺʩʢʨʳʪʘʷ ʤʦʱʥʦʩʪʴ ʚ ʩʢʚʘʞʠʥʘʭ 

ʩʦʩʪʘʚʣʷʝʪ 60 ʤ ï 110 ʤ. 

ʌʦʨʤʘʮʠʷ ɼʘʨʠʷʥ (Dariyan) ʩʣʦʞʝʥʘ ʚ ʦʩʥʦʚʥʦʤ ʢʨʝʤʦʚʳʤʠ ʠ ʩʚʝʪʣʦ-

ʢʦʨʠʯʥʝʚʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ; ʚʩʪʨʝʯʘʶʪʩʷ ʩʪʠʣʦʣʠʪʦʚʳʝ ʰʚʳ. ʊʘʢʞʝ ʚ ʥʝʢʦʪʦʨʳʭ 

ʩʢʚʘʞʠʥʥʳʭ ʨʘʟʨʝʟʘʭ ʚʩʢʨʳʪʳ ʩʝʨʳʝ ʛʣʠʥʳ ʩ ʧʨʦʩʣʦʷʤʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ 

ʛʣʠʥʠʩʪʦʛʦ ʠʟʚʝʩʪʥʷʢʘ ʘʧʪʩʢʦʛʦ ʷʨʫʩʘ. ʄʦʱʥʦʩʪʴ ʬʦʨʤʘʮʠʠ, ʚʩʢʨʳʪʘʷ 

ʩʢʚʘʞʠʥʘʤʠ 106 ʤ ï 121 ʤ. 
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ʂ ʢʦʥʮʫ ʘʣʴʙʘ ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʨʝʛʠʦʥʘ ʚʦʩʩʪʘʥʦʚʠʣʦʩʴ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʢʘʨʙʦʥʘʪʥʦʝ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʝ. ʂʘʞʜʫʤʠʥʩʢʘʷ (Kazhdumi) ʬʦʨʤʘʮʠʷ ʘʣʴʙʩʢʦʛʦ 

ʚʦʟʨʘʩʪʘ ʩʦ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤ ʥʝʩʦʛʣʘʩʠʝʤ ʧʝʨʝʢʨʳʚʘʝʪ ʥʠʞʝʣʝʞʘʱʠʝ 

ʦʪʣʦʞʝʥʠʷ ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʤʠ ʛʣʠʥʘʤʠ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ 

ʧʨʦʩʣʦʷʤʠ ʩʚʝʪʣʦ-ʩʝʨʦʛʦ ʠ ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʠʟʚʝʩʪʥʷʢʘ. ɺʩʢʨʳʪʘʷ ʩʢʚʘʞʠʥʘʤʠ 

ʤʦʱʥʦʩʪʴ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 58 ʤ ʜʦ 80 ʤ. 

ɺʳʰʝ ʧʦ ʨʘʟʨʝʟʫ ʟʘʣʝʛʘʶʪ ʩʚʝʪʣʦ-ʩʝʨʳʝ ʠ ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʳʝ ʠʟʚʝʩʪʥʷʢʠ ʩ 

ʧʨʦʩʣʦʷʤʠ ʪʝʤʥʦ-ʩʝʨʳʭ ʛʣʠʥʠʩʪʳʭ ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʠʟʚʝʩʪʢʦʚʠʩʪʳʭ ʛʣʠʥ 

ʉʘʨʚʘʢʩʢʦʡ (Sarvak) ʬʦʨʤʘʮʠʠ ʘʣʴʙ-ʩʝʥʦʤʘʥʩʢʦʛʦ ʚʦʟʨʘʩʪʘ. ɺʩʢʨʳʪʘʷ 

ʩʢʚʘʞʠʥʘʤʠ ʤʦʱʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 128 ʤ ï 145 ʤ. 

ɺʝʨʭʥʠʡ ʦʪʜʝʣ (ʂ2). ʈʘʟʨʝʟ ʚʝʨʭʥʝʤʝʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʥʘʯʠʥʘʝʪʩʷ ʩ 

ʃʘʬʬʘʥʩʢʠʭ ʛʣʠʥ (Laffan shale). ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʪʝʤʥʦ-ʟʝʣʝʥʳʝ, ʢʦʨʠʯʥʝʚʘʪʦ-

ʩʝʨʳʝ ʠʟʚʝʩʪʢʦʚʠʩʪʳʝ ʛʣʠʥʳ ʠ ʛʣʠʥʠʩʪʳʝ, ʤʠʢʨʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ, 

ʧʠʨʠʪʠʟʠʨʦʚʘʥʥʳʝ ʠʟʚʝʩʪʥʷʢʠ ʩʘʥʪʦʥʩʢʦʛʦ ʷʨʫʩʘ, ʩʦ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤ 

ʥʝʩʦʛʣʘʩʠʝʤ ʧʝʨʝʢʨʳʚʘʶʱʠʝ ʦʪʣʦʞʝʥʠʷ ʬʦʨʤʘʮʠʠ ʉʘʨʚʘʢ (Sarvak). ɺʩʢʨʳʪʘʷ 

ʩʢʚʘʞʠʥʘʤʠ ʤʦʱʥʦʩʪʴ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 8 ʤ ʜʦ 24 ʤ. 

ʌʦʨʤʘʮʠʷ ʉʘʨʚʘʢ ʥʘʜʩʪʨʘʠʚʘʝʪʩʷ ʦʪʣʦʞʝʥʠʷʤʠ ʬʦʨʤʘʮʠʠ ʀʣʘʤ (Ilam), 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʩʝʨʳʤʠ ʠ ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʳʤʠ ʙʠʪʫʤʠʥʦʟʥʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ ʠ 

ʩʝʨʦ-ʟʝʣʝʥʳʤʠ ʛʣʠʥʘʤʠ ʚ ʦʩʥʦʚʘʥʠʠ. ɺʩʢʨʳʪʘʷ ʩʢʚʘʞʠʥʘʤʠ ʝʸ ʤʦʱʥʦʩʪʴ 63ï105 ʤ. 

ɺʳʰʝʣʝʞʘʱʘʷ ʬʦʨʤʘʮʠʷ ɻʫʨʧʠ (Gurpi) ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʝʨʳʤʠ ʠ ʪʝʤʥʦ-

ʩʝʨʳʤʠ, ʟʝʣʝʥʳʤʠ ʠ ʢʦʨʠʯʥʝʚʳʤʠ, ʧʠʨʠʪʠʟʠʨʦʚʘʥʥʳʤʠ ʛʣʠʥʠʩʪʳʤʠ 

ʠʟʚʝʩʪʥʷʢʘʤʠ ʩ ʪʦʥʢʠʤʠ ʧʨʦʩʣʦʷʤʠ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʭ ʛʣʠʥ. ɺʦʟʨʘʩʪ ʦʪʣʦʞʝʥʠʡ 

ʢʘʤʧʘʥ-ʤʘʘʩʪʨʠʭʪʩʢʠʡ; ʤʦʱʥʦʩʪʴ, ʚʩʢʨʳʪʘʷ ʩʢʚʘʞʠʥʘʤʠ, ʩʦʩʪʘʚʣʷʝʪ 83ï634 ʤ. ʂ 

ʵʪʦʤʫ ʦʪʜʝʣʫ ʤʝʣʘ ʧʨʠʫʨʦʯʝʥʘ ʦʬʠʦʣʠʪʦʚʘʷ ʩʝʨʠʷ ï ʧʦʢʨʦʚʳ ʠʣʠ ʦʙʣʦʤʢʠ 

ʦʬʠʦʣʠʪʦʚ, ʢʦʪʦʨʳʝ ʧʨʠʥʷʪʦ ʩʚʷʟʳʚʘʪʴ ʩ ʩʫʪʫʨʦʡ ʅʝʦʪʝʪʠʩʘ [27,42,68]. 

ʂʘʡʥʦʟʦʡ (Kz) 

ʂʘʡʥʦʟʦʡʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʠʤʝʶʪ ʥʘʠʙʦʣʴʰʝʝ ʨʘʟʚʠʪʠʝ ʚ ʄʝʩʦʧʦʪʘʤʩʢʦʤ 

ʧʨʦʛʠʙʝ, ʛʜʝ ʦʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʧʦʣʥʦʪʦʡ ʠ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʤʦʱʥʦʩʪʴʶ (ʜʦ 2500 ʤ). ɺ ʧʣʘʪʬʦʨʤʝʥʥʦʡ ʯʘʩʪʠ ɸʨʘʚʠʡʩʢʦʡ ʧʣʠʪʳ ʤʦʱʥʦʩʪʴ 

ʢʘʡʥʦʟʦʷ ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ 1000 ʤ, ʘ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ï ʜʦ 700 ʤ [27]. 
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ɿʘ ʠʩʢʣʶʯʝʥʠʝʤ ʧʘʣʝʦʮʝʥʘ ʚ ʨʘʟʨʝʟʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚʩʝ ʦʪʜʝʣʳ ʧʘʣʝʦʛʝʥʘ ʠ 

ʥʝʦʛʝʥʘ (ʵʦʮʝʥ, ʦʣʠʛʦʮʝʥ, ʤʠʦʮʝʥ ʠ ʧʣʠʦʮʝʥ). ʄʝʩʪʘʤʠ ʢʘʡʦʥʦʟʦʡʩʢʠʡ ʦʪʜʝʣ 

ʧʨʝʜʩʪʘʚʣʝʥ ʪʦʣʴʢʦ ʦʪʣʦʞʝʥʠʷʤʠ ʧʘʣʝʦʛʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ (ʈʠʩ. 3). 

ʇʘʣʝʦʛʝʥʦʚʘʷ ʩʠʩʪʝʤʘ ( ). ʅʘ ʨʫʙʝʞʝ ʧʘʣʝʦʮʝʥʘ ʠ ʵʦʮʝʥʘ ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ 

ʧʦʣʫʯʠʣʠ ʤʝʣʢʦʚʦʜʥʦ-ʰʝʣʴʬʦʚʳʝ ʢʘʨʙʦʥʘʪʥʳʝ ʬʘʮʠʠ. ʆʙʣʘʩʪʴ ʥʘʢʦʧʣʝʥʠʷ 

ʛʣʠʥʠʩʪʳʭ ʦʪʣʦʞʝʥʠʡ ʦʛʨʘʥʠʯʠʣʘʩʴ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʴʶ ʤʦʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ. 

ʕʧʝʡʨʦʛʝʥʝʟ ʥʘ ʨʫʙʝʞʝ ʵʦʮʝʥʘ ʠ ʦʣʠʛʦʮʝʥʘ ʧʨʠʚʝʣ ʢ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦʤʫ 

ʨʘʟʤʳʚʫ ʠ ʧʦʷʚʣʝʥʠʶ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʥʝʩʦʛʣʘʩʠʡ. ʉʚʦʜʥʳʡ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʧʘʣʝʦʛʝʥʘ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 5. ʆʥ ʩʦʩʪʘʚʣʝʥ ʧʦ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤ ʦʧʠʩʘʥʠʷʤ, ʥʘʡʜʝʥʥʳʤ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʯʝʪʘʭ [27,42,77,79].  

ʆʪʣʦʞʝʥʠʷ ʬʦʨʤʘʮʠʠ ʇʘʙʜʝ (Pabdeh) ʩʦ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤ ʥʝʩʦʛʣʘʩʠʝʤ 

ʟʘʣʝʛʘʶʪ ʥʘ ʤʝʣʦʚʳʭ ʦʪʣʦʞʝʥʠʷʭ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʪʝʤʥʦ-ʩʝʨʳʭ ʠ 

ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʳʭ ʛʣʠʥʠʩʪʳʭ ʠʟʚʝʩʪʥʷʢʦʚ, ʧʝʩʯʘʥʠʢʦʚ ʠ ʘʣʝʚʨʦʣʠʪʦʚ, ʘ ʪʘʢʞʝ 

ʧʠʨʠʪʠʟʠʨʦʚʘʥʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚ. ɺ ʢʨʦʚʣʝ ʦʪʤʝʯʘʝʪʩʷ ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʳʡ ʜʦʣʦʤʠʪ 

ʠ ʤʘʣʦʤʦʱʥʳʡ ʧʨʦʩʣʦʡ ʪʝʤʥʦ-ʩʝʨʦʡ ʟʝʣʝʥʦʚʘʪʦʡ ʛʣʠʥʳ. ɻʣʠʥʳ ʟʘʯʘʩʪʫʶ 

ʤʝʨʛʝʣʠʩʪʳʝ, ʢʘʨʙʦʥʘʪʥʳʝ (ʧʦ ʜʘʥʥʳʤ ʨʝʥʪʛʝʥʦ-ʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ) [27]. 

ɺʦʟʨʘʩʪ ʦʪʣʦʞʝʥʠʡ ʧʘʣʝʦʮʝʥ-ʵʦʮʝʥʦʚʳʡ, ʤʦʱʥʦʩʪʴ, ʚʩʢʨʳʪʘʷ ʩʢʚʘʞʠʥʘʤʠ, 

ʢʦʣʝʙʣʝʪʩʷ ʦʪ 136 ʤ ʜʦ 347 ʤ. 

ʆʣʠʛʦʮʝʥʦʚʳʡ ʨʘʟʤʳʚ ʩʤʝʥʠʣʩʷ ʧʦʯʪʠ ʧʦʚʩʝʤʝʩʪʥʳʤ ʥʘʢʦʧʣʝʥʠʝʤ 

ʠʟʚʝʩʪʥʷʢʦʚ ʬʦʨʤʘʮʠʠ ɸʩʤʘʨʠ. ʌʦʨʤʘʮʠʠ ɸʩʤʘʨʠ ʠ ɼʞʘʭʨʦʤ (Asmari&Jahrum) 

ʩʦʩʪʦʷʪ ʠʟ ʩʚʝʪʣʦ-ʢʨʝʤʦʚʳʭ, ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʳʭ, ʪʝʤʥʦ-ʩʝʨʳʭ ʠ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʭ 

ʠʟʚʝʩʪʥʷʢʦʚ. ɺ ʦʩʥʦʚʘʥʠʠ ʨʘʟʨʝʟʘ ʦʪʤʝʯʘʶʪʩʷ ʧʨʦʩʣʦʠ ʞʝʣʪʦ-ʢʦʨʠʯʥʝʚʦʛʦ 

ʜʦʣʦʤʠʪʘ ʠ ʟʝʣʝʥʳʭ ʛʣʠʥ. ɺʦʟʨʘʩʪ ʦʣʠʛʦ-ʤʠʦʮʝʥ. ʇʨʦʚʝʩʪʠ ʛʨʘʥʠʮʫ ʤʝʞʜʫ 

ʧʘʣʝʦʛʝʥʦʤ ʠ ʥʝʦʛʝʥʦʤ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ. ʄʦʱʥʦʩʪʴ, ʚʩʢʨʳʪʘʷ ʩʢʚʘʞʠʥʘʤʠ, 

ʩʦʩʪʘʚʣʷʝʪ 132ï272 ʤ. 

ʅʝʦʛʝʥʦʚʘʷ ʩʠʩʪʝʤʘ (N). ɺ ʢʦʥʮʝ ʨʘʥʥʝʛʦ ʠ ʚ ʪʝʯʝʥʠʝ ʩʨʝʜʥʝʛʦ ʤʠʦʮʝʥʘ ʚ 

ʨʝʛʠʦʥʝ ʧʨʝʦʙʣʘʜʘʣʦ ʵʚʘʧʦʨʠʪʦʚʦʝ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʝ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ 

ɻʝʯʩʘʨʘʥʩʢʦʡ (Gachsaran) ʬʦʨʤʘʮʠʠ [42, 52]. ʆʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʨʝʤʦʚʳʤ 

ʠʟʚʝʩʪʥʷʢʦʤ ʠ ʩʝʨʳʤʠ, ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʤʠ ʤʝʨʛʝʣʷʤʠ, ʩ ʧʨʦʩʣʦʷʤʠ 
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ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ, ʙʝʣʦʛʦ ʘʥʛʠʜʨʠʪʘ, ʩʚʝʪʣʦ-ʩʝʨʦʛʦ ʜʦʣʦʤʠʪʘ ʠ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʭ 

ʠ ʢʦʨʠʯʥʝʚʳʭ ʛʣʠʥ. ɺʩʢʨʳʪʘʷ ʩʢʚʘʞʠʥʘʤʠ ʤʦʱʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 263 ï630 ʤ. 

ʄʠʰʘʥʩʢʘʷ (Mishan) ʬʦʨʤʘʮʠʷ ʨʘʟʚʠʪʘ ʥʝ ʧʦʚʩʝʤʝʩʪʥʦ. ʅʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ 

ɸʛʭʘʨ ʦʪʩʫʪʩʪʚʫʝʪ. ɺʦʟʨʘʩʪ ʤʠʦʮʝʥʦʚʳʡ. ʌʦʨʤʘʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʣʦʠʩʪʳʤʠ 

ʢʨʝʤʦʚʳʤʠ ʠ ʩʚʝʪʣʦ-ʩʝʨʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʠ ʩʝʨʳʤʠ, 

ʪʝʤʥʦ-ʩʝʨʳʤʠ ʤʝʨʛʝʣʷʤʠ ʚ ʥʠʞʥʝʡ. ɺ ʧʦʜʦʰʚʝ ʠʥʦʛʜʘ ʚʩʪʨʝʯʘʶʪʩʷ ʤʘʣʦʤʦʱʥʳʝ 

ʧʨʦʩʣʦʠ ʩʚʝʪʣʦ-ʩʝʨʦʛʦ, ʢʨʝʤʦʚʦʛʦ ʜʦʣʦʤʠʪʘ. ɺʩʢʨʳʪʘʷ ʩʢʚʘʞʠʥʘʤʠ ʤʦʱʥʦʩʪʴ 

ʠʟʤʝʥʷʝʪʩʷ ʦʪ 166 ʤ ʜʦ 240 ʤ. 

ʇʣʠʦʮʝʥʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʦʣʘʩʩʦʡ. ʅʠʞʥʷʷ ʬʦʨʤʘʮʠʷ 

ɸʛʘʜʞʘʨʠ ï ʧʝʩʪʨʦʮʚʝʪʥʳʝ ʧʝʩʯʘʥʠʢʠ ʠ ʛʣʠʥʳ ʩ ʧʨʦʩʣʦʷʤʠ ʤʝʨʛʝʣʷ. ɺʝʨʭʥʷʷ 

ʬʦʨʤʘʮʠʷ ɹʘʭʪʠʘʨʠ ï ʛʨʫʙʦʦʙʣʦʤʦʯʥʳʝ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʝ ʠ ʧʨʠʙʨʝʞʥʦ-ʛʘʣʝʯʥʳʝ 

ʦʪʣʦʞʝʥʠʷ. ɺʦʟʨʘʩʪ ʵʪʠʭ ʬʦʨʤʘʮʠʡ ʦʤʦʣʘʞʠʚʘʝʪʩʷ ʥʘ ʟʘʧʘʜ ʦʪ ʢʦʥʮʘ ʤʠʦʮʝʥʘ ʜʦ 

ʥʘʯʘʣʘ-ʩʝʨʝʜʠʥʳ ʧʣʝʡʩʪʦʮʝʥʘ ʠʟ-ʟʘ ʧʨʦʜʚʠʞʝʥʠʷ ʬʨʦʥʪʘ ʦʨʦʛʝʥʝʟʘ ʚ ʩʪʦʨʦʥʫ 

ʇʨʝʜʛʦʨʥʦʛʦ ʧʨʦʛʠʙʘ [54]. 
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ʏʝʪʚʝʨʪʠʯʥʘʷ ʩʠʩʪʝʤʘ (Q). ʏʝʪʚʝʨʪʠʯʥʳʝ ʦʪʣʦʞʝʥʠʷ ʤʦʣʦʞʝ 1 ʤʣʥ ʣʝʪ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʣʠʥʘʤʠ, ʩʫʛʣʠʥʢʘʤʠ, ʩʫʧʝʩʷʤʠ ʩ ʛʘʣʝʯʥʠʢʘʤʠ, ʚʘʣʫʥʘʤʠ ʠ 

ʦʙʣʦʤʢʘʤʠ ʥʠʞʝʣʝʞʘʱʠʭ ʧʦʨʦʜ. ʉʫʤʤʘʨʥʘʷ ʤʦʱʥʦʩʪʴ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ 

ï ʜʦ 100 ʤ. 

ɺ ʯʝʪʚʝʨʪʠʯʥʳʡ ʧʝʨʠʦʜ ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʢʦʤʧʣʝʢʩ ʤʦʨʩʢʠʭ ʠ ʨʝʯʥʳʭ ʪʝʨʨʘʩ 

ï ʚ ʦʩʥʦʚʥʦʤ, ʟʘ ʩʯʝʪ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʮʠʢʣʦʚ ʠ ʵʚʩʪʘʪʠʯʝʩʢʦʛʦ ʢʦʣʝʙʘʥʠʷ ʤʦʨʷè 

[27]. ʀʭ ʨʘʟʨʝʟʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʘʣʝʯʥʠʢʘʤʠ, ʧʝʩʢʘʤʠ ʠ ʧʦʯʚʝʥʥʳʤʠ 

ʦʙʨʘʟʦʚʘʥʠʷʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʠʟʫʯʘʝʤʦʤ ʨʝʛʠʦʥʝ ʥʘ ʜʦʢʝʤʙʨʠʡʩʢʦʤ ʤʝʪʘʤʦʨʬʠʯʝʩʢʦʤ 

ʬʫʥʜʘʤʝʥʪʝ ʟʘʣʝʛʘʝʪ ʤʦʱʥʳʡ ʦʩʘʜʦʯʥʳʡ ʯʝʭʦʣ, ʚʢʣʶʯʘʶʱʠʡ ʥʝʩʢʦʣʴʢʦ 

ʩʦʣʝʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʠ ʩʝʨʠʶ ʥʝʬʪʝʧʨʦʜʫʢʪʠʚʥʳʭ ʪʦʣʱ ʠ ʟʘʚʝʨʰʘʶʱʠʡʩʷ 

ʤʦʣʘʩʩʦʡ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ ɿʘʛʨʦʩʩʢʦʡ ʦʨʦʛʝʥʠʝʡ. 

ʉʪʨʘʪʠʛʨʘʬʠʷ ʚ ʧʨʝʜʝʣʘʭ ʚʩʝʛʦ ʄʝʩʦʧʦʪʘʤʩʢʦʛʦ ʢʨʘʝʚʦʛʦ ʧʨʦʛʠʙʘ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʝʛʦ ʧʨʦʪʷʞʝʥʥʦʩʪʴ, ʚ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʷʭ ʩʭʦʞʘ ʤʝʞʜʫ ʩʦʙʦʡ, 

ʦʩʥʦʚʥʳʝ ʦʪʣʠʯʠʷ ʩʚʷʟʘʥʳ ʩ ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʩʪʨʦʝʥʠʝʤ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ 

ʨʘʩʩʤʦʪʨʝʥʦ ʥʠʞʝ.  

ʉʭʝʤʘʪʠʯʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʨʘʟʨʝʟʳ, ʠʣʣʶʩʪʨʠʨʫʶʱʠʝ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʠ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 

ʈʠʩʫʥʢʘʭ 6ï8. 
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ʈʠʩ. 6. ɻʝʦʣʦʛʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʨʝʛʠʦʥʘ ʇʝʨʩʠʜʩʢʦʛʦ ʟʘʣʠʚʘ ʧʦ ʣʠʥʠʠ I-Iô [27] 
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ʈʠʩ. 7. ɻʝʦʣʦʛʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʨʝʛʠʦʥʘ ʧʝʨʩʠʜʩʢʦʛʦ ʟʘʣʠʚʘ ʧʦ ʣʠʥʠʠ II-IIô [27]. 

 

 

ʈʠʩ. 8. ʇʦʣʦʞʝʥʠʝ ʚʳʙʨʘʥʥʳʭ ʨʘʟʨʝʟʦʚ ʥʘ ʢʘʨʪʝ ʘʢʪʠʚʥʳʭ ʨʘʟʣʦʤʦʚ ʨʝʛʠʦʥʘ [57]. 

 


































































































































































































