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ɺɺɽɼɽʅʀɽ 
 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʜʠʩʩʝʨʪʘʮʠʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʝʩʧʫʙʣʠʢʝ 

ʊʘʜʞʠʢʠʩʪʘʥ ʧʨʦʜʦʣʞʘʝʪʩʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʦʜʥʦʛʦ ʠʟ ʫʥʠʢʘʣʴʥʳʭ ʠ ʦʩʥʦʚʥʳʭ 

ʧʨʦʝʢʪʦʚ ʚ ʦʙʣʘʩʪʠ ʚʦʟʚʝʜʝʥʠʷ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ, ʚʭʦʜʷʱʠʭ 

ʈʦʛʫʥʩʢʦʡ ɻʕʉ. ʆʙʝʩʧʝʯʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʪʚʦʤ ʥʘʩʝʣʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʚʦʟʚʝʜʝʥʠʝʤ ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʠ ʦʩʥʦʚʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʤ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʠ ʩʦʮʠʘʣʴʥʦʤʫ ʨʘʟʚʠʪʠʶ 

ʨʝʩʧʫʙʣʠʢʠ.  

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʠʭ ʮʝʣʝʡ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʚʦʟʨʦʩʣʠ ʦʙʲʸʤʳ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ, ʚʦʟʚʦʜʠʤʳʭ ʥʘ ʨʝʢʝ ɺʘʭʰ ʠ 

ʦʙʣʘʜʘʶʱʠʤʠ ʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʴʶ. ɺ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʚʦʟʚʝʜʝʥʠʝ 

ʈʦʛʫʥʩʢʦʡ ɻʕʉ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚʘʞʥʳʤ, ʥʦ ʠ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʠ 

ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʧʨʦʝʢʪʦʚ ʚ ʥʘʰʝʡ ʨʝʩʧʫʙʣʠʢʝ. 

ʉʪʨʦʠʪʝʣʴʩʪʚʘ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ  ʈʦʛʫʥʩʢʦʡ ɻʕʉ ʷʚʣʷʶʪʩʷ 

ʦʩʥʦʚʥʦʡ ʠ ʛʣʘʚʥʦʡ ʯʘʩʪʴʶ, ʢʦʪʦʨʘʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʢʘʢ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ, ʪʘʢ ʠ 

ʩʦʮʠʘʣʴʥʦʤʫ ʨʘʟʚʠʪʠʶ ʥʘʰʝʡ ʨʝʩʧʫʙʣʠʢʠ. 

ɺ ʊʘʜʞʠʢʠʩʪʘʥʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʙʦʣʴʰʠʭ 

ʤʦʱʥʦʩʪʝʡ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʠʝ ʢʨʫʧʥʝʡʰʠʭ ʚʦʜʦʭʨʘʥʠʣʠʱ ʧʨʠʚʦʜʷʪ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʚʳʩʦʪʳ ʧʣʦʪʠʥʳ, ʨʘʟʤʝʨʦʚ ʩʝʯʝʥʠʷ ʠ ʧʣʦʱʘʜʠ, ʚʝʣʠʯʠʥʳ 

ʥʘʧʦʨʦʚ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʪʦʥʥʝʣʝʡ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜʦʚʦʜʦʚ, ʚʩʣʝʜʩʪʚʠʝ 

ʯʝʛʦ, ʧʨʦʠʩʭʦʜʠʪ ʚʦʟʨʘʩʪʘʥʠʝ ʥʘʛʨʫʟʦʢ, ʢʦʪʦʨʳʝ ʧʝʨʝʜʘʶʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʝ 

ʠʣʠ ʩʪʝʥʢʠ ʩʦʦʨʫʞʝʥʠʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʠʛʨʘʶʪ 

ʙʦʣʴʰʫʶ ʨʦʣʴ, ʪʘʢ ʢʘʢ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʷʚʣʷʶʪʩʷ ʦʯʝʥʴ ʩʣʦʞʥʳʤʠ ʠ 

ʪʨʝʙʫʶʪ ʧʨʦʚʝʜʝʥʠʷ ʪʱʘʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʧʨʝʜʝʣʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʠ 

ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʩʢʘʣʴʥʳʭ ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ ʠʟʫʯʝʥʠʷ ʧʦʚʝʜʝʥʠʷ ʠʭ ʧʦʜ 

ʥʘʛʨʫʟʢʦʡ, ʧʨʠʯʸʤ ʩ ʫʯʝʪʦʤ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚʦʜ. ɺ ʪʘʢʠʭ 

ʩʣʫʯʘʷʭ ʚ ʛʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʨʝʩʧʫʙʣʠʢʠ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʩʦʦʨʫʞʝʥʠʡ ʯʘʩʪʦ ʪʨʝʙʫʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠʥʞʝʥʝʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʫʢʨʝʧʣʝʥʠʶ ʠ ʢʦʥʩʦʣʠʜʘʮʠʠ ʩʢʘʣʴʥʳʭ ʛʦʨʥʳʭ ʧʦʨʦʜ ʚʦʢʨʫʛ ʚʳʨʘʙʦʪʢʠ. 



 

ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ ʨʝʘʣʠʟʘʮʠʷ ʢʦʤʧʣʝʢʩʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷʤ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʩʦʚʝʨʰʝʥʥʳʤʠ 

ʪʝʭʥʦʣʦʛʠʷʤʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ ʪʦʥʥʝʣʷ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʘ ʪʘʢʞʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʦʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʪʦʥʥʝʣʷ ʉʊ-4ɺ ʈʦʛʫʥʩʢʦʡ ɻʕʉ 

ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʷʚʠʪʴ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʲʝʢʪʘ ʚʦʟʚʝʜʝʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʘʚʠʣʴʥʦ 

ʚʳʙʨʘʪʴ ʪʨʘʩʩʫ ʦʙʲʝʢʪʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʤʝʩʪʦ ʝʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʠ ʩʧʦʩʦʙʘ 

ʚʦʟʚʝʜʝʥʠʷ.  

ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʝʪʚʦʨʝʥʠʠ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʩʦʚʨʝʤʝʥʥʳʤʠ 

ʤʝʪʦʜʘʤʠ ʠ ʩʧʦʩʦʙʘʤʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦ 

ʨʝʢʦʤʝʥʜʫʝʤʳʝ ʢʣʘʩʩʳ ʢʨʝʧʠ ʧʦʨʦʜʳ ʠʩʩʣʝʜʫʝʤʦʛʦ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʛʦ 

ʪʦʥʥʝʣʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʢʦʤʧʴʶʪʝʨʥʳʤʠ 

ʪʝʭʥʦʣʦʛʠʷʤʠ, ʜʦʩʪʠʞʝʥʠʷ ʭʦʨʦʰʠʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʉʪʝʧʝʥʴ ʠʟʫʯʝʥʥʦʩʪʠ ʜʘʥʥʦʡ ʪʝʤʘʪʠʢʠ. ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʥʘʜ 

ʢʦʥʮʝʧʮʠʝʡ ʟʘʚʝʨʰʝʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʈʦʛʫʥʩʢʦʡ ɻʕʉ ʙʳʣʠ ʘʥʘʣʠʟʠʨʦʚʘʥʳ 

ʚʩʝ ʜʦʩʪʫʧʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠʟʳʩʢʘʥʠʡ ʧʨʝʜʳʜʫɦ ʠʭ ʣʝʪ, ʭʨʘʥʷʱʠʝʩʷ ʚ 

ʘʨʭʠʚʘʭ ʆɸʆ çʀʥʩʪʠʪʫʪ ɻʠʜʨʦʧʨʦʝʢʪè, ʆɸʆ çʈʦʛʫʥʩʢʘʷ ɻʕʉè, ʎʉɻʅʕʆ. 

ɺ 2009 ʛʦʜʫ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʦ ʧʨʦʛʨʘʤʤʘʤ ʠ 

ʨʝʢʦʤʝʥʜʘʮʠʷʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʚ ɻʠʜʨʦʧʨʦʝʢʪʝ, ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʧʦ 

ʚʦʟʚʝʜʝʥʠʶ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʪʦʥʥʝʣʝʡ ʚ ʩʣʦʞʥʳʭ ʛʦʨʥʦ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ 

ʧʦʩʚʷʱʝʥʳ ʪʨʫʜʳ ʕʢʢʣʝʩʪʦʥʘ ɼ., ʄʝʭʠʥʨʘʜʘ ɸ., ɻʝʰʤʝʧʫʨʘ ɸ., ʉʦʣʝʡʤʘʥʠ ʄ., 

ɸʩʢʘʨʠ ʄ., ʈʝʛʣʠ ʄ., ɻʘʜʦʝʚʘ ʆʣʠʤ., ʂʘʙʠʣʦʚʘ ʐ., ʄʫʭʘʤʤʘʜʨʠʟʦ ɿʘʥʛʘʥʝ, 

ʍʦʣʦʚʘ ʌ.ɸ. ʠ ʜʨ. 

 ʉʚʷʟʴ ʪʝʤʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʩ ʥʘʫʯʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʣʫʞʠʚʰʠʝ ʦʩʥʦʚʦʡ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ, ʩʚʷʟʘʥʳ ʩ 

ʥʘʫʯʥʦʡ ʪʝʤʘʪʠʢʦʡ ʀʥʩʪʠʪʫʪʘ ʚʦʜʥʳʭ ʧʨʦʙʣʝʤ, ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ ʠ ʵʢʦʣʦʛʠʠ 

ʅɸʅʊ, ʚ ʨʘʟʨʘʙʦʪʢʝ ʢʦʪʦʨʳʭ ʩʦʠʩʢʘʪʝʣʴ ʧʨʠʥʠʤʘʣ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ 



 

ʫʯʘʩʪʠʝ: çʉʪʨʘʪʝʛʠʷ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʚ ʦʙʣʘʩʪʠ ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ 

ʥʘ 2016-2020 ʛʦʜʳè (ʨʘʟʜʝʣ çʉʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʩʪʨʦʡʠʥʜʫʩʪʨʠʷè); 

ʇʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, UNWEDGE ver. 3.0, ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʢʦʤʧʘʥʠʝʡ 

RocScience Co. (ʊʦʨʦʥʪʦ, ʂʘʥʘʜʘ) ʠ ʨʘʙʦʪʘʶʱʝʛʦ ʧʦ ʤʝʪʦʜʫ ʧʨʝʜʝʣʴʥʦʛʦ 

ʨʘʚʥʦʚʝʩʠʷ; ʇʨʦʛʨʘʤʤʘ ʜʣʷ ʚʳʯʠʩʣʝʥʠʡ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʳʤʠ ʤʝʪʦʜʘʤʠ 

RS2, ʚʝʨ. 9.0, ʨʘʟʨʘʙʦʪʘʥʥʘʷ RocScience Co.  
 

ʆʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 ɼʝʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʛʦ 

ʪʦʥʥʝʣʷ ʉʊ-4ɺ, ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʧʨʦʭʦʜʢʫ ʚ ʨʘʟʣʠʯʥʳʭ 

ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. ʇʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʟʦʚ ʛʝʦʪʝʭʥʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, 

ʦʮʝʥʢʘ ʛʝʦʤʝʭʘʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʧʘʨʘʤʝʪʨʳ ʧʨʦʯʥʦʩʪʠ ʥʘ ʩʜʚʠʛ ʜʣʷ 

ʥʝʩʧʣʦʰʥʦʩʪʝʡ ʧʦʨʦʜʳ, ʚʳʙʦʨ ʢʨʝʧʠ ʧʦʨʦʜʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʵʤʧʠʨʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʧʨʦʝʢʪ ʢʨʝʧʠ ʧʦʨʦʜʳ ʜʣʷ ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʥʝʫʩʪʦʡʯʠʚʳʭ ʢʣʠʥʴʝʚ, ʪʘʢʞʝ ʢʨʝʧʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʂ-ʕ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʚʨʝʤʝʥʥʦʡ ʢʨʝʧʠ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʪʦʥʥʝʣʷ ʉʊ-4 ʥʘ ʧʨʘʚʦʤ 

ʙʝʨʝʛʫ ʈʦʛʫʥʩʢʦʡ ɻʕʉ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʘʨʘʤʝʪʨʦʚ 

ʥʝʧʦʚʨʝʞʜʝʥʥʦʡ ʧʦʨʦʜʳ ʠ ʦʩʥʦʚʥʳʭ ʥʝʩʧʣʦʰʥʦʩʪʝʡ ʠ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ 

ʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʠʩʪʝʤʳ ʠʥʞʝʥʝʨʥʦʡ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʩʠʩʪʝʤ 

ʚʨʝʤʝʥʥʦʡ ʢʨʝʧʠ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚʦ ʚʨʝʤʷ ʧʨʦʭʦʜʢʠ 

ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʛʦ  ʪʦʥʥʝʣʷ ʉʊ-4 ʈʦʛʫʥʩʢʦʡ ɻʕʉ ʚ ʨʘʟʣʠʯʥʳʭ ʛʦʨʥʳʭ 

ʧʦʨʦʜʘʭ. ʇʦʩʣʝ ʵʪʦʛʦ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʨʘʩʯʝʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ 

ʟʝʤʣʷʥʳʭ ʨʘʙʦʪ ʚʤʝʩʪʝ ʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʩʠʩʪʝʤʳ ʚʨʝʤʝʥʥʦʡ ʢʨʝʧʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʦʜʭʦʜʷʱʝʛʦ ʜʣʷ ʦʞʠʜʘʝʤʳʭ 

ʤʝʭʘʥʠʟʤʦʚ ʨʘʟʨʫʰʝʥʠʷ, ʧʨʝʦʙʣʘʜʘʶʱʠʭ ʚʦ ʚʨʝʤʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʤʣʷʥʳʭ 

ʨʘʙʦʪ. 

 ʉ ʮʝʣʴʶ ʚʳʧʦʣʥʝʥʠʷ ʯʠʩʣʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʛʦʨʥʳʝ ʤʘʩʩʠʚʳ ʚʦʢʨʫʛ 

ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʛʦ  ʪʦʥʥʝʣʷ ʉʊ-4 ʤʦʜʝʣʠʨʦʚʘʣʠʩʴ ʢʘʢ ʫʧʨʫʛʦʧʣʘʩʪʠʯʝʩʢʠʡ 

ʤʘʪʝʨʠʘʣ, ʫ ʢʦʪʦʨʦʛʦ ʚ ʧʣʘʩʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʧʨʦʯʥʦʩʪʥʳʝ ʧʘʨʘʤʝʪʨʳ 



 

ʫʤʝʥʴʰʘʶʪʩʷ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʤʝʪʦʜʝ ʯʠʩʣʝʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʤʦʜʝʣʠʨʫʶʪʩʷ ʧʨʦʮʝʩʩʳ ʚʳʝʤʢʠ ʛʨʫʥʪʘ ʠ ʧʝʨʚʠʯʥʦʡ ʧʦʨʦʜʳ, ʘ ʪʘʢʞʝ 

ʧʨʦʚʝʨʷʶʪʩʷ ʦʞʠʜʘʝʤʳʝ ʫʩʣʦʚʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʢʨʝʧʠ ʩ ʮʝʣʴʶ  

ʜʦʩʪʠʞʝʥʠʷ ʵʢʦʥʦʤʠʯʥʳʭ, ʙʝʟʦʧʘʩʥʳʭ ʠ ʩʪʘʙʠʣʴʥʳʭ ʨʝʰʝʥʠʡ. 

ʎʝʣʴʶ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ - ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ 

ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ (ʣʠʪʦʣʦʛʠʯʝʩʢʠʝ ʨʘʟʥʦʩʪʠ, 

ʛʝʦʤʝʭʘʥʠʯʝʩʢʠʝ ʠ ʛʝʦʪʝʭʥʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ), ʥʘ ʥʘʧʨʷʞʝʥʥʦ-

ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʪʦʥʥʝʣʷ ʉʊ-4 ʠ ʨʘʟʨʘʙʦʪʢʘ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʚʳʙʦʨʫ ʢʣʘʩʩʘ ʢʨʝʧʠ ʧʦʨʦʜʳ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʦʦʨʫʞʝʥʠʷ.   

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ:  

1. ʀʩʩʣʝʜʦʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʚʣʠʷʥʠʝ 

ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʥʘ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʪʦʥʥʝʣʷ ʉʊ-4 ʈʦʛʫʥʩʢʦʡ ɻʕʉ. 

2. ʆʧʨʝʜʝʣʠʪʴ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʚʤʝʱʘʶʱʠʭ ʛʦʨʥʳʭ 

ʧʦʨʦʜ, ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʪʦʥʥʝʣʷ ʉʊ-4.  

3.ʉʤʦʜʝʣʠʨʦʚʘʪʴ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʫʝʤʳʝ ʧʨʦʮʝʩʩʳ, ʧʨʦʪʝʢʘʶʱʠʝ 

ʚ ʛʦʨʥʳʭ ʧʦʨʦʜʘʭ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʪʦʥʥʝʣʷ ʧʨʠ ʧʨʦʭʦʜʢʝ ʠ ʚʦʟʚʝʜʝʥʠʠ 

ʚʨʝʤʝʥʥʦʡ ʢʨʝʧʠ. 

4. ʆʧʨʝʜʝʣʠʪʴ ʠ ʠʩʩʣʝʜʦʚʘʪʴ ʫʧʨʫʛʠʝ ʠ ʧʨʦʯʥʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ ʧʦʨʦʜ ʚ 

ʟʦʥʝ ʨʘʟʫʧʣʦʪʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʩʦʭʨʘʥʥʳʭ ʚʤʝʱʘʶʱʠʭ ʛʦʨʥʳʭ ʧʦʨʦʜ 

ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʪʦʥʥʝʣʷ ʉʊ-4 ʈʦʛʫʥʩʢʦʡ ɻʕʉ ʠ 

ʨʘʟʨʘʙʦʪʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʚʳʙʦʨʫ ʪʠʧʦʚ ʩʢʘʣʴʥʦʡ ʢʨʝʧʠ. 

5. ʈʘʟʨʘʙʦʪʘʪʴ ʩʠʩʪʝʤʫ ʤʦʥʠʪʦʨʠʥʛʘ,  ʨʘʩʩʯʠʪʘʪʴ ʢʦʣʠʯʝʩʪʚʦ 

ʥʘʙʣʶʜʘʪʝʣʴʥʳʭ ʩʪʚʦʨʦʚ ʠ ʪʠʧʦʚ ʂʀɸ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʪʦʥʥʝʣʷ ʉʊ-4. 

ʆʙʲʝʢʪʦʤ ʜʠʩʩʝʨʪʘʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʙʝʟʥʘʧʦʨʥʳʡ 

ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʡ  ʪʦʥʥʝʣʴ ʉʊ-4 ʈʦʛʫʥʩʢʦʡ ɻʕʉ. 

ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ: ʚʦʟʜʝʡʩʪʚʠʝ ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʥʘ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ 



 

ʙʝʟʥʘʧʦʨʥʦʛʦ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʪʦʥʥʝʣʷ ʠ ʧʨʦʷʚʣʝʥʠʝ ʚʦʟʤʦʞʥʳʭ 

ʜʝʬʦʨʤʘʮʠʠ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʠʣ. 

ɻʠʧʦʪʝʟʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ, 

ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʠ ʩʝʡʩʤʠʯʝʩʢʠʝ ʫʩʠʣʠʷ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʫʱʝʩʪʚʝʥʥʦ 

ʠʟʤʝʥʷʶʪ, ʥʘʧʨʷʞʸʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʢʨʝʧʠ 

ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʪʦʥʥʝʣʷ ʉʊ-4ɺ ʈʦʛʫʥʩʢʦʡ ɻʕʉ, ʚʳʟʳʚʘʷ ʣʦʢʘʣʴʥʳʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʧʨʷʞʝʥʠʡ ʠ ʜʝʬʦʨʤʘʮʠʡ, ʯʪʦ ʩʥʠʞʘʝʪ ʝʸ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ 

ʪʨʝʙʫʝʪ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʫʩʠʣʝʥʠʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʧʝʨʠʦʜ ʩ 2022 ʧʦ 2026 ʛʦʜʳ ʥʘ ʦʙʲʝʢʪʝ 

ʈʦʛʫʥʩʢʦʡ ɻʕʉ, ʚ ʯʘʩʪʥʦʩʪʠ ʥʘ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʤ ʪʦʥʥʝʣʝ ʉʊ-4ɺ ʩ ʮʝʣʴʶ 

ʘʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʥʘʧʨʷʞʸʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʨʝʧʠ ʚ 

ʫʩʣʦʚʠʷʭ ʚʦʟʜʝʡʩʪʚʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ, ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʠ ʩʝʡʩʤʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ. 

ʊʝʦʨʝʪʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʈʦʛʫʥʩʢʦʡ ɻʕʉ ʩ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʭ ʚʣʠʷʥʠʷ ʥʘ 

ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʙʝʟʥʘʧʦʨʥʦʛʦ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʛʦ 

ʪʦʥʥʝʣʷ ʉʊ-4. 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʘʟʘ ʜʠʩʩʝʨʪʘʮʠʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʝʭʥʠʯʝʩʢʠʡ 

ʦʪʯʸʪ ʈʦʛʫʥʩʢʦʡ ɻʕʉ (1978), ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʧʦʜʟʝʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʈʦʛʫʥʩʢʦʡ ɻʕʉ (1980), ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʅɹʆ ʈʦʛʫʥʩʢʦʡ ɻʕʉ ʥʘ ʨʝʢʝ 

ɺʘʭʰ (ʊʘʰʢʝʥʪ, 1978), ʘ ʪʘʢʞʝ ʦʪʯʸʪ ʦ ʚʳʧʦʣʥʝʥʠʠ ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʨʘʙʦʪ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʦʙʲʝʢʪʦʚ ʈʦʛʫʥʩʢʦʡ ɻʕʉ (2011) ʠ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʠʪ ʚ: 

- ʚʳʷʚʣʝʥʠʝ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʯʠʥ ʦʢʘʟʳʚʘʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ 

ʨʘʟʨʫʰʝʥʠʝ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʚʤʝʱʘʶʱʠʭ ʤʘʩʩʠʚʦʚ ʛʦʨʥʳʭ ʧʦʨʦʜ 

ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʪʦʥʥʝʣʷ ʉʊ-4 ʈʦʛʫʥʩʢʦʡ ɻʕʉ. ʆʧʨʝʜʝʣʝʥʠʝ ʥʘʧʨʘʚʣʝʥʠʷ 

ʛʣʘʚʥʦʛʦ ʤʠʥʠʤʘʣʴʥʦʛʦ ʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʦʩʥʦʚʝ 

ʧʨʦʚʝʜʝʥʥʳʭ ʩʧʝʮʠʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʙʦʣʴʰʠʭ ʧʦʜʟʝʤʥʳʭ ʚʳʨʘʙʦʪʢʘʭ; 



 

- ʯʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʪʦʥʥʝʣʷ ʠ ʨʘʟʨʘʙʦʪʢʘ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʚʳʙʦʨʫ ʢʣʘʩʩʘ 

ʢʨʝʧʠ ʧʦʨʦʜʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʦʨʢʨʝʪʙʝʪʦʥʦʤ ʪʦʣʱʠʥʦʡ 10ʩʤ; 

 -ʚ ʨʘʟʨʘʙʦʪʢʝ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʚʳʙʦʨʫ ʢʣʘʩʩʘ ʢʨʝʧʠ ʧʦʨʦʜʳ, ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʯʘʩʪʝʡ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʪʦʥʥʝʣʷ ʉʊ-4 ʩ ʫʯʝʪʦʤ 

ʬʘʢʪʠʯʝʩʢʦʡ ʛʝʦʤʝʪʨʠʠ ʪʦʥʥʝʣʷ ʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ; 

- ʚ ʨʘʟʨʘʙʦʪʢʝ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ, ʫʩʪʘʥʦʚʣʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ 

ʥʘʙʣʶʜʘʪʝʣʴʥʳʭ ʩʪʚʦʨʦʚ, ʪʠʧʦʚ ʢʦʥʪʨʦʣʴʥʦ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʳ ʠ 

ʧʨʦʛʨʘʤʤʫ ʥʘʙʣʶʜʝʥʠʷ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʪʦʥʥʝʣʷ ʉʊ-4. 

ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʜʠʩʩʝʨʪʘʮʠʠ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ: 

1. ɺʳʷʚʣʝʥʠʝ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ 

ʧʨʦʯʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʧʨʫʛʦʩʪʠ ʠ ʧʨʦʯʥʦʩʪʠ ʚʤʝʱʘʶʱʠʭ ʤʘʩʩʠʚʦʚ 

ʛʦʨʥʳʭ ʧʦʨʦʜ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʪʦʥʥʝʣʷ ʉʊ-4 ʈʦʛʫʥʩʢʦʡ ɻʕʉ. ʆʧʨʝʜʝʣʝʥʠʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʛʣʘʚʥʦʛʦ ʤʠʥʠʤʘʣʴʥʦʛʦ ʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʡ ʥʘ ʦʩʥʦʚʝ 

ʧʨʦʚʝʜʝʥʥʳʭ ʩʧʝʮʠʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʢʨʫʧʥʳʭ ʧʦʜʟʝʤʥʳʭ ʚʳʨʘʙʦʪʢʘʭ. 

2. ʏʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʪʦʥʥʝʣʷ ʉʊ-4  ʠ ʨʘʟʨʘʙʦʪʢʘ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʚʳʙʦʨʫ ʪʠʧʘ 

ʥʝʩʫʱʝʡ ʢʦʥʩʪʨʫʢʮʠʡ ʩ ʫʯʸʪʦʤ ʩʝʡʩʤʦʫʩʪʦʯʠʚʦʩʪʠ ʩʦʦʨʫʞʝʥʠʷ.  

3. ʈʘʟʨʘʙʦʪʢʘ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʚʳʙʦʨʫ ʪʠʧʦʚ ʩʢʘʣʴʥʦʡ ʢʨʝʧʠ, ʩ ʫʯʝʪʦʤ 

ʬʘʢʪʠʯʝʩʢʦʡ ʛʝʦʤʝʪʨʠʠ ʪʦʥʥʝʣʷ ʠ ʠʭ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ  ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ 

ʚ ʨʝʰʝʥʠʠ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʢʘʨʪʠʨʦʚʘʥʠʝʤ 

ʪʦʥʥʝʣʝʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʙʣʠʟʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʪʦʥʥʝʣʷ ʉʊ-4; ʚʳʙʦʨʦʤ 

ʩʧʦʩʦʙʘ ʧʨʦʚʝʜʝʥʠʷ ʮʝʤʝʥʪʘʮʠʦʥʥʳʭ ʨʘʙʦʪ; ʧʦʜʙʦʨʦʤ ʤʦʜʝʣʠ ʜʣʷ ʨʘʩʯʝʪʘ 

ʢʨʝʧʠ ʪʦʥʥʝʣʷ; ʦʙʦʩʥʦʚʘʥʠʷ ʨʘʩʯʝʪʥʦʡ ʢʨʝʧʠ ʪʦʥʥʝʣʷ ʉʊ-4; ʛʝʦʪʝʭʥʠʯʝʩʢʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ  ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʪʦʥʥʝʣʷ ʉʊ-4. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ:  

- ʚ ʚʳʙʦʨʝ ʢʦʥʩʪʨʫʢʮʠʡ ʪʦʥʥʝʣʷ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʟʘʱʠʪʫ ʦʪ 

ʨʘʟʨʫʰʝʥʠʡ ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪʘʭ ʠ ʚʨʝʤʝʥʠ ʥʘ 

ʨʝʤʦʥʪ; 



 

- ʚ ʧʨʠʤʝʥʝʥʠʠ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʠ 

ʫʥʠʚʝʨʩʠʪʝʪʘʭ, ʧʨʠ ʯʪʝʥʠʠ ʣʝʢʮʠʡ ʠ ʥʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʷʭ, ʘ ʪʘʢʞʝ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʧʦ ʩʧʝʮʠʘʣʴʥʳʤ 

ʢʫʨʩʘʤ:  çʐʘʭʪʥʦʝ ʠ ʧʦʜʟʝʤʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦè, çʆʩʥʦʚʳ ʛʦʨʥʦʛʦ ʜʝʣʘè, 

çʊʝʭʥʦʣʦʛʠʷ ʧʨʦʚʝʜʝʥʠʷ ʙʫʨʦʚʟʨʳʚʥʳʭ ʩʧʦʩʦʙʦʚè, çʄʝʭʘʥʠʢʘ ʛʦʨʥʳʭ ʧʦʨʦʜ 

ʠ ʛʦʨʥʦʝ ʜʘʚʣʝʥʠʝè, çʉʧʝʮʠʘʣʴʥʳʝ ʩʧʦʩʦʙʳ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʦʜʟʝʤʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡè, ʊʘʜʞʠʢʩʢʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ 

ʄ.ʉ. ʆʩʠʤʠ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤʠ ï çʐʘʭʪʥʦʝ ʠ ʧʦʜʟʝʤʥʦʝ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦè ʠ çʉʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʵʢʩʧʣʫʘʪʘʮʠʷ ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʡè ʠ 

ʜʨʫʛʠʝ. 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ 

ʠʜʝʥʪʠʯʥʦʩʪʴʶ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦ ʧʨʝʜʣʘʛʘʝʤʦʡ ʘʚʪʦʨʦʤ 

ʤʝʪʦʜʠʢʝ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ ʜʘʥʥʳʤʠ ʜʨʫʛʠʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʪʫʨʥʳʭ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʬʠʟʠʢʦ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʛʦʨʥʳʭ ʧʦʨʦʜ, ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʨʠʙʦʨʦʚ ʜʣʷ 

ʠʩʧʳʪʘʥʠʷ ʨʘʟʨʘʙʦʪʢʠ ʙʝʟʥʘʧʦʨʥʦʛʦ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʛʦ  ʪʦʥʥʝʣʷ ʈʦʛʫʥʩʢʦʡ 

ɻʕʉ. 

 ʉʦʦʪʚʝʪʩʪʚʠʝ ʧʘʩʧʦʨʪʫ ʩʧʝʮʠʘʣʴʥʦʩʪʠ. ɼʠʩʩʝʨʪʘʮʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʧʦʣʦʞʝʥʠʡ ʧʫʥʢʪʦʚ 3, 11 ʧʘʩʧʦʨʪʫ ʥʘʫʯʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 2.1. ɻʝʦʣʦʛʠʷ, 

ʛʝʦʜʝʟʠʷ, ʛʠʜʨʦʣʦʛʠʷ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʘʨʭʠʪʝʢʪʫʨʘ (2.1.8. ɻʠʜʨʦʪʝʭʥʠʯʝʩʢʦʝ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ) 

3. ʈʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʥʘʧʨʷʞʝʥʥʦ-

ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʥʘʧʦʨʥʳʭ ʠ ʙʝʟʥʘʧʦʨʥʳʭ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʩʦʦʨʫʞʝʥʠʡ; ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 

ʥʘʛʨʫʟʦʢ ʥʘ ʩʦʦʨʫʞʝʥʠʷ ʨʝʯʥʳʭ ʛʠʜʨʦʫʟʣʦʚ, ʟʜʘʥʠʷ ʠ ʤʘʰʠʥʥʳʝ ʟʘʣʳ 

ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʡ; ʦʙʦʩʥʦʚʘʥʠʝ ʧʫʪʝʡ ʧʦʚʳʰʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʠ 

ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʡ ʚʦʜʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ. 

11. ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ ʥʘʜʝʞʥʦʩʪʴ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ, 

ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʢʨʠʪʝʨʠʝʚ ʠʭ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʥʦʚʳʝ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʠ 



 

ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʩʦʦʨʫʞʝʥʠʷʤʠ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʪʝʭʥʠʯʝʩʢʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʚʦʜʥʳʭ ʩʠʩʪʝʤ ʠ ʦʙʲʝʢʪʦʚ. 

 ʅʘʟʚʘʥʠʝ ʪʝʤʳ ʜʠʩʩʝʨʪʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʘʩʧʦʨʪʫ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 2.1. 

ɻʝʦʣʦʛʠʷ, ʛʝʦʜʝʟʠʷ, ʛʠʜʨʦʣʦʛʠʷ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʘʨʭʠʪʝʢʪʫʨʘ (2.1.8. 

ɻʠʜʨʦʪʝʭʥʠʯʝʩʢʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ). 

 ʃʠʯʥʳʡ ʚʢʣʘʜ ʘʚʪʦʨʘ. ɸʚʪʦʨʦʤ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʮʝʣʴ ʠ ʟʘʜʘʯʠ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʤʝʯʝʥʳ ʧʫʪʠ ʠʭ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʨʝʰʝʥʠʷ. ɸʚʪʦʨʦʤ ʫʪʦʯʥʝʥʳ ʛʝʦʤʝʭʘʥʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʛʦʨʥʳʭ ʤʘʩʩʠʚʦʚ  

ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ ʪʦʥʥʝʣʷ ʩ 

ʦʧʨʝʜʝʣʝʥʠʝʤ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʭʦʜʢʠ ʙʝʟʥʘʧʦʨʥʦʛʦ 

ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʪʦʥʥʝʣʷ, ʘ ʪʘʢʞʝ ʧʦʣʫʯʝʥʳ ʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʦʩʥʦʚʥʳʝ 

ʚʳʚʦʜʳ. 

 ɸʧʨʦʙʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ. ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʨʘʙʦʪʳ ʠ ʧʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʜʦʣʦʞʝʥʳ ʠ ʦʙʩʫʞʜʝʥʳ ʥʘ: ʈʅʇʂ. çʈʘʟʚʠʪʠʝ 

ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ - ʨʘʟʚʠʪʠʝ ʊʘʜʞʠʢʠʩʪʘʥʘè ʀʥʩʪʠʪʫʪ ʕʥʝʨʛʝʪʠʢʘ 

ʊʘʜʞʠʢʠʩʪʘʥʘ (ʛ. ɹʦʭʪʘʨ, 2018 ʛ); ʄʅʇʂ: ñɸʨʭʠʪʝʢʪʫʨʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʠ 

ʘʨʭʠʪʝʢʪʫʨʘ ʊʘʜʞʠʢʠʩʪʘʥʘò 60 ʣʝʪ ʨʘʟʚʠʪʠʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ. ʊʊʋ (ʛ. 

ɼʫʰʘʥʙʝ, 2019 ʛ); ʄʅʇʂ, çɽʩʪʝʩʪʚʦʟʥʘʥʠʝ, ʪʝʭʥʠʢʘ, ʪʝʭʥʦʣʦʛʠʠ: 

ʩʦʚʨʝʤʝʥʥʳʝ ʧʘʨʘʜʠʛʤʳ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʘʟʨʘʙʦʪʢʠè ʛ. ɹʝʣʛʦʨʦʜ, (ʈʦʩʩʠʷ. 

2019 ʛ); ʄʅʇʂ, çʇʨʠʢʣʘʜʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ 

ʨʘʟʨʘʙʦʪʢʠ ʚ ʦʙʣʘʩʪʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢè ʛ. ɹʝʣʛʦʨʦʜ,(ʈʦʩʩʠʷ, 

2020 ʛ); V ʄʝʞʜʫʥʘʨʦʜʥʘʷ (XI ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ) ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʠ 

ʟʘʩʪʨʦʡʢʘ: ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ - 2020,  ʌɻɹʆʋ ɺʆ çʏʫʚʘʰʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠʷ ʀ.ʅ. ʋʣʴʷʥʦʚʘè, (ʈʦʩʩʠʷ, 2020 ʛ); 

ʄʅʇʂ ʥʘ ʪʝʤʫ: çʂʫʘʪʙʝʢʦʚʩʢʠʝ ʯʪʝʥʠʷ-1: ʋʨʦʢʠ ʅʝʟʘʚʠʩʠʤʦʩʪʠè, 

ʧʦʩʚʷʱʝʥʥʦʡ 30-ʣʝʪʠʶ ʅʝʟʘʚʠʩʠʤʦʩʪʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʛ. ʏʠʤʢʝʥʪ 

(ʂʘʟʘʭʩʪʘʥ, 2021 ʛ); ʄʅʇʂ, çɺʦʜʥʳʝ ʨʝʩʫʨʩʳ, ʠʥʥʦʚʘʮʠʷ, ʨʝʩʫʨʩʦ- ʠ 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷè, 6-7 ʦʢʪʷʙʨʷ 2023 ʛʦʜʘ, ʛ. ɼʫʰʘʥʙʝ,  ʀʥʩʪʠʪʫʪ ʚʦʜʥʳʭ 

ʧʨʦʙʣʝʤ, ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ ʠ ʵʢʦʣʦʛʠʠ ʅɸʅ ʊʘʜʞʠʢʠʩʪʘʥʘ. 

http://stroyfak.chuvsu.ru/news/NASKR20.html
http://stroyfak.chuvsu.ru/news/NASKR20.html


 

ʇʫʙʣʠʢʘʮʠʠ. ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ 

ʠʟʣʦʞʝʥʳ ʚ 22  ʨʘʙʦʪʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ 11 ʩʪʘʪʴʷʭ ʠʟ ʧʝʨʝʯʥʷ ʚʝʜʫʱʠʭ 

ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʥʘʫʯʥʳʭ ʞʫʨʥʘʣʦʚ ɺɸʂ ʧʨʠ ʇʨʝʟʠʜʝʥʪʝ ʈʝʩʧʫʙʣʠʢʠ 

ʊʘʜʞʠʢʠʩʪʘʥ. 

 ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʣʫʯʝʥ 1 ʤʘʣʳʡ ʧʘʪʝʥʪʘ ʈʝʩʧʫʙʣʠʢʠ 

ʊʘʜʞʠʢʠʩʪʘʥ ˉ TJ 1417 ʦʪ 22 ʥʦʷʙʨʷ 2022 ʛʦʜʘ. 

ʀʟʦʙʨʝʪʝʥʠʝ ʦʪʥʦʩʠʪʩʷ ʢ ʦʙʣʘʩʪʠ ʧʦʜʟʝʤʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʘ ʠʤʝʥʥʦ ʢ 

ʫʩʪʨʦʡʩʪʚʘʤ ʚʦʟʚʝʜʝʥʠʷ ʧʦʜʟʝʤʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʚʦʜʦʧʨʦʧʫʩʢʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʠ 

ʧʦʜʟʝʤʥʳʭ ʧʝʨʝʭʦʜʦʚ. 

ʉʦʦʨʫʞʝʥʠʝ ʩʦʜʝʨʞʠʪ ʬʫʥʜʘʤʝʥʪ, ʙʦʢʦʚʳʝ ʩʪʝʥʢʠ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʥʘ 

ʥʠʭ ʘʨʢʘʤʠ ʧʝʨʝʢʨʳʪʠʷ ʠ ʛʨʫʥʪʦʚʫʶ ʟʘʩʳʧʢʫ, ʥʘ ʢʦʪʦʨʫʶ ʫʣʦʞʝʥʘ ʜʦʨʦʞʥʘʷ 

ʦʜʝʞʜʘ. ɹʦʢʦʚʳʝ ʩʪʝʥʢʠ ʩ ʘʨʢʘʤʠ ʧʝʨʝʢʨʳʪʠʷ ʚʳʧʦʣʥʝʥʳ ʩʙʦʨʥʳʤʠ ʠʣʠ 

ʤʦʥʦʣʠʪʥʳʤʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʢʦʩʦʛʦʨʥʦʩʪʠ. ɺ ʩʦʧʨʷʞʝʥʥʳʭ 

ʯʘʩʪʷʭ ʙʦʢʦʚʳʭ ʩʪʝʥʦʢ ʠ ʘʨʦʢ ʚʩʪʘʚʣʝʥʳ ʧʨʦʢʣʘʜʢʠ ʠʟ ʬʪʦʨʦʧʣʘʩʪʘ. ɼʣʷ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʩʜʚʠʛʘ ʧʨʠ ʩʝʡʩʤʠʯʝʩʢʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʚ ʬʫʥʜʘʤʝʥʪʝ 

ʚʳʧʦʣʥʝʥ ʧʦʧʝʨʝʯʥʳʡ "ʟʫʙ", ʫʧʠʨʘʶʱʠʡʩʷ ʚ ʛʨʫʥʪ ʦʩʥʦʚʘʥʠʷ. 

ʉʪʨʫʢʪʫʨʘ ʠ ʦʙʲʸʤ ʜʠʩʩʝʨʪʘʮʠʠ. ɼʠʩʩʝʨʪʘʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, 

ʯʝʪʳʨʸʭ ʛʣʘʚ,  ʩʧʠʩʢʘ ʣʠʪʝʨʘʪʫʨʳ ʠ ʟʘʢʣʶʯʝʥʠʷ. ʆʙʱʠʡ ʦʙʲʸʤ ʨʘʙʦʪʳ 

ʚʢʣʶʯʘʝʪ 137 ʩʪʨʘʥʠʮ, 105 ʨʠʩʫʥʦʢ, 20 ʪʘʙʣʠʮ, ʧʨʠʣʦʞʝʥʠʷ, ʩʧʠʩʦʢ 

ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʠʟ 123 ʥʘʠʤʝʥʦʚʘʥʠʡ.  

ɸʚʪʦʨ ʚʳʨʘʞʘʝʪ ʩʚʦʶ ʧʨʠʟʥʘʪʝʣʴʥʦʩʪʴ ʨʫʢʦʚʦʜʩʪʚʫ ʠ ʩʦʪʨʫʜʥʠʢʘʤ 

ʀʥʩʪʠʪʫʪʘ ʚʦʜʥʳʭ ʧʨʦʙʣʝʤ, ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ ʠ ʵʢʦʣʦʛʠʠ ʅɸʅʊ ʟʘ 

ʧʦʜʜʝʨʞʢʫ ʠ ʧʦʩʪʦʷʥʥʫʶ ʧʦʤʦʱʴ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʧʦʜʛʦʪʦʚʢʠ ʨʘʙʦʪʳ ʢ ʟʘʱʠʪʝ. 

ɸʚʪʦʨ ʛʣʫʙʦʢʦ ʙʣʘʛʦʜʘʨʝʥ ʠ ʧʨʠʟʥʘʪʝʣʝʥ ʩʚʦʝʤʫ ʥʘʫʯʥʦʤʫ 

ʨʫʢʦʚʦʜʠʪʝʣʶ, ʢʘʥʜʠʜʘʪʫ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʊʘʜʞʠʢʩʢʦʛʦ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʄ.ʉ.ʆʩʠʤʠ ʉʫʣʘʡʤʦʥʦʚʦʡ 

ʄʫʪʘʙʘʨ ɸʙʜʫʣʭʘʝʚʥʝ, ʟʘ ʯʫʪʢʦʝ ʨʫʢʦʚʦʜʩʪʚʦ, ʩʦʚʝʪʳ, ʮʝʥʥʳʝ ʟʘʤʝʯʘʥʠʷ ʠ 

ʧʦʤʦʱʴ ʚ ʨʘʙʦʪʝ ʥʘʜ ʜʠʩʩʝʨʪʘʮʠʝʡ ʥʘ ʚʩʝʭ ʝʸ ʵʪʘʧʘʭ ʚʳʧʦʣʥʝʥʠʷ 



 

ɻʣʘʚʘ 1. ʆʇʓʊ ʉʊʈʆʀʊɽʃʔʉʊɺɸ ɿɸʈʋɹɽɾʅʓʍ ʀ 

ʆʊɽʏɽʉʊɺɽʅʅʓʍ ɻʀɼʈʆʊɽʍʅʀʏɽʉʂʀʍ ʉʆʆʈʋɾɽʅʀʁ 
 

1.1. ʄʠʨʦʚʘʷ ʵʥʝʨʛʝʪʠʢʘ 

ʆʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʠ ʦʩʦʙʝʥʥʦʩʪʠ 

ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʠ (ɻʕʉ). 

ɻʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʷ (ɻʕʉ) ï ʵʣʝʢʪʨʦʩʪʘʥʮʠʷ, ʧʨʝʦʙʨʘʟʫʶʱʘʷ 

ʤʝʭʘʥʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʚʦʜʳ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ (ɻʆʉʊ 19431-84). 

ɼʝʡʩʪʚʫʶʱʘʷ ʥʦʨʤʘʪʠʚʥʘʷ ʣʠʪʝʨʘʪʫʨʘ: 

ʉʅʠʇ 33-01-2003 çɻʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ. ʆʩʥʦʚʥʳʝ 

ʧʦʣʦʞʝʥʠʷè. 

ʉʆ 34.21.308-2005. çɻʠʜʨʦʪʝʭʥʠʢʘ. ʆʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ. ʊʝʨʤʠʥʳ ʠ 

ʦʧʨʝʜʝʣʝʥʠʷè. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʷ ʩʦʩʪʦʠʪ ʧʦ ɻʆʉʊʫ 51328-98, ʚ 

ʩʣʝʜʫʶʱʝʤ: 

-ʤʘʣʘʷ ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʷ;  ʤʘʣʘʷ ɻʕʉ, ʄɻʕʉ, ɻʕʉ ʩ ʩʦʦʪʚʝʪʩʪʚʠʡ 

ʤʦʱʥʦʩʪʴʶ ʦʪ 100 ʜʦ 30000 ʢɺʪ; 

-ʤʠʢʨʦʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʷ; ʤʠʢʨʦɻʕʉ, ʄʢɻʕʉ, ʄɻʕʉ ʩ 

ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʦʱʥʦʩʪʴʶ ʜʦ 100 ʢɺʪ.   

ENCO ENGINEERING CONSULTANTS, ʩʩʳʣʘʝʪʩʷ ʥʘ UNIDO (United 

Nations Industrial Development Organization) ʠ ʧʨʠʚʦʜʠʪ ʪʘʢʫʶ 

ʢʣʘʩʩʠʬʠʢʘʮʠʶ: 

ʧʠʢʦ-ɻʕʉ ʜʦ 5 ʄɺʪ; ʤʠʢʨʦ-ɻʕʉ ʜʦ 100 ʢɺʪ; ʤʠʥʠ-ɻʕʉ ʜʦ 1000 ʢɺʪ ʠ 

ʤʘʣʳʝ ɻʕʉ ʜʦ 10000 ʢɺʪ. 

UNIDO  (ʩʤ. " World Small Hydropower Development Report 2013") ʚ 

ʨʘʟʜʝʣʝ "Technical notes and abbreviations" ʦʪʤʝʯʘʝʪ, ʯʪʦ ʢ ʤʘʣʳʤ ɻʕʉ 

ʦʪʥʦʩʷʪʩʷ ʚ ʜʦʢʣʘʜʝ ʩʪʘʥʮʠʠ ʤʦʱʥʦʩʪʴʶ ʜʦ 10 ʄɺʪ ʠ ʜʘʣʝʝ ʟʘʤʝʯʘʝʪ, ʯʪʦ ʚ 

ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ʩʫʱʝʩʪʚʫʝʪ ʨʘʟʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ. 

  ʄʠʥʠʩʪʝʨʩʪʚʦ ʵʥʝʨʛʝʪʠʢʠ ʉʐɸ (DOE) ʥʘ ʩʪʨʘʥʠʮʘʭ ʩʘʡʪʘ  ʧʨʠʚʦʜʠʪ 

ʩʣʝʜʫʶʱʫʶ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ɻʕʉ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʦʱʥʦʩʪʠ: 

ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ: ʤʠʢʨʦ-ɻʕʉ ʜʦ 100 ʢɺʪ, ʤʘʣʳʝ ɻʕʉ ʦʪ 100 ʢɺʪ ʜʦ 30 ʄɺʪ 

ʠ ʙʦʣʴʰʠʝ ɻʕʉ ʩʚʳʰʝ 30 ʄɺʪ[1]. 

http://minihydro.co/mini-hydro-power-plants/


 

  ANEEL (ɹʨʘʟʠʣʠʷ) ʦʪʥʦʩʠʪ: ʢ ʤʠʢʨʦ ɻʕʉ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʜʦ 3000 ʢɺʪ 

ʚʢʣʶʯʠʪʝʣʴʥʦ,  ʢ ʤʘʣʳʤ ɻʕʉ - ʦʪ 3000 ʜʦ 30000 ʢɺʪ ʩ ʧʣʦʱʘʜʴʶ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʜʦ 13 ʢʤĮ ʠ ʜʨʫʛʠʝ ɻʕʉ -  ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʩʚʳʰʝ 30000 

ʢɺʪ [1,2,3]. 

 

ʈʠʩʫʥʦʢ 1.1. ʈʘʟʚʠʪʠʝ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘ ʚ ʤʠʨʝ 

 

ʈʠʩʫʥʦʢ 1.2. ʂʨʫʧʥʝʡʰʠʝ ɻʕʉ ʚ ʤʠʨʝ  



 

 
ʈʠʩʫʥʦʢ 1.3. ʉʪʨʦʠʪʝʣʴʩʪʚʘ ɻɸʕʉ 

 

ʄʦʱʥʦʩʪʴ ʛʠʜʨʦʘʢʢʫʤʫʣʠʨʫʶʱʠʭ ʩʪʘʥʮʠʡ (ɻɸʕʉ) ʥʘ ʥʘʯʘʣʦ 2021 

ʛʦʜʘ ʩʦʩʪʘʚʠʣʘ 159,5 ʪʳʩ. ʄɺʪ (+0,9%). ɻɸʕʉ ʦʙʝʩʧʝʯʠʚʘʶʪ 90,3% 

ʦʙʱʝʤʠʨʦʚʦʡ ʩʫʤʤʘʨʥʦʡ ʤʦʱʥʦʩʪʠ ʥʘʢʦʧʠʪʝʣʝʡ ʵʥʝʨʛʠʠ. ɺ ʪʝʯʝʥʠʠ 2021-

2030 ʛʛ. ʩʦʩʪʘʚʠʪ ʧʦʯʪʠ 30% (65ʪʳʩ. ʄɺʪ). 

ɺ ʩʪʨʫʢʪʫʨʝ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʦʱʥʦʩʪʠ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʨʝʛʠʦʥʦʚ ʤʠʨʘ 

ʟʘ 2021  ʛʦʜ ʥʘ ʜʦʣʶ ɻʕʉ ʧʨʠʭʦʜʠʪʩʷ ʦʪ 4,4 % ʥʘ ɹʣʠʞʥʝʤ ɺʦʩʪʦʢʝ ʜʦ ʧʦʯʪʠ 

46,9 % ʚ ʎʝʥʪʨʘʣʴʥʦʡ ʠ ʖʞʥʦʡ ɸʤʝʨʠʢʝ. ɼʠʘʧʘʟʦʥ ʠʟʤʝʥʝʥʠʷ ʵʪʦʡ ʜʦʣʠ ʚ 

ʩʪʨʫʢʪʫʨʝ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʦʱʥʦʩʪʠ ʢʨʫʧʥʳʭ ʩʪʨʘʥ: ɹʨʘʟʠʣʠʷ -  ʜʦʣʷ ɻʕʉ 

ʩʦʩʪʘʚʣʷʝʪ 57,9 %, ʘ, ʥʘʧʨʠʤʝʨ,  ʚ ʉʘʫʜʦʚʩʢʦʡ ɸʨʘʚʠʠ ɻʕʉ ʦʪʩʫʪʩʪʚʫʶʪ.  ɺ 

ʯʠʩʣʝ ʩʪʨʘʥ, ʛʜʝ ʫʜʝʣʴʥʳʡ ʚʝʩ ɻʕʉ ʩʦʩʪʘʚʣʷʝʪ  ʧʨʘʢʪʠʯʝʩʢʠ 100% ʥʘʭʦʜʠʪʩʷ, 

ʥʘʧʨʠʤʝʨ,  ʇʘʨʘʛʚʘʡ, ʛʜʝ ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʤʦʱʥʦʩʪʴ-ʥʝʪʪʦ ʚʩʝʭ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ,  ʥʘ ʢʦʥʝʮ  2021 ʛʦʜʘ - 8761 ʄɺʪ, ʚ ʪʦʤ ʯʠʩʣʝ ɻʕʉ - 8760 

ʄɺʪ. 

ʋʥʠʢʘʣʴʥʦʩʪʴ ɻʕʉ ʟʘʢʣʶʯʘʝʪʩʷ ʠ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʝʡ 

ʧʦʜʩʠʩʪʝʤʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʩʪʨʘʥʳ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ ɻʕʉ ʷʚʣʷʝʪʩʷ ʧʦʧʫʪʥʦʡ (ʥʝ ʦʩʥʦʚʥʦʡ ʧʨʦʜʫʢʮʠʝʡ), ʨʘʚʥʦ, 



 

ʢʘʢ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ ʊʕʎ. ʆʩʥʦʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʦʪʧʫʩʢ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ [1,2,3]. 

ʆʩʥʦʚʥʳʝ ʪʝʥʜʝʥʮʠʠ ʠ ʘʥʘʣʠʟ, 1992-2021 ʛʦʜʳ 

ɺʝʩʴ ʤʠʨ 

 
 

ʈʠʩʫʥʦʢ 1.4. ʉʪʨʫʢʪʫʨʘ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʦʱʥʦʩʪʠ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʧʦ ʪʠʧʘʤ  

 ʟʘ 1992 ʛʦʜ, ʤʣʥ. ʢɺʪ (%) 

 

 
 

ʈʠʩʫʥʦʢ 1.5. ʉʪʨʫʢʪʫʨʘ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʦʱʥʦʩʪʠ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʧʦ ʪʠʧʘʤ   

ʟʘ 2021 ʛʦʜ, ʤʣʥ. ʢɺʪ (%) 



 

 
 

ʈʠʩʫʥʦʢ 1.6.  ʈʘʟʚʠʪʠʝ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ  ʚ ʧʝʨʠʦʜ ʩ 1992  ʧʦ 2021 ʛʦʜʳ ʚ ʩʪʨʘʥʘʭ ʩ 

ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʦʱʥʦʩʪʴʶ ɻʕʉ  (ʩʚʳʰʝ 50 ɻɺʪ) ʚ 2021 ʛʦʜʫ 

 
 

1.2. ʕʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ 

 

 ʇʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʮʝʥʪʨʘʣʴʥʦ ʘʟʠʘʪʩʢʠʭ ʨʝʩʧʫʙʣʠʢ  ʂʘʟʘʭʩʪʘʥ, 

ʂʳʨʛʳʟʩʪʘʥ, ʊʘʜʞʠʢʠʩʪʘʥ, ʊʫʨʢʤʝʥʠʩʪʘʥ ʠ ʋʟʙʝʢʠʩʪʘʥ ʢʦʪʦʨʳʡ ʨʘʟʚʠʚʘʝʪʩʷ 

ʚ ʦʙʣʘʩʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʠ. ʈʝʛʠʦʥ ʙʦʛʘʪ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʢʘʢ ʟʘʧʘʩʘʤʠ ʫʛʣʷ, ʥʝʬʪʠ ʠ ʛʘʟʘ, ʪʘʢ ʠ 

ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʨʝʩʫʨʩʘʤʠ. ʈʘʩʧʨʝʜʝʣʝʥʳ ʦʥʠ ʧʦ ʪʝʨʨʠʪʦʨʠʠ 

ʥʝʨʘʚʥʦʤʝʨʥʦ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʠ ʨʘʟʥʫʶ ʩʪʨʫʢʪʫʨʫ ʵʣʝʢʪʨʦʛʝʥʝʨʠʨʫʶʱʠʭ 

ʤʦʱʥʦʩʪʝʡ, ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤʦʦʙʨʘʟʫʶʱʠʭ ʩʝʪʝʡ ʤʝʞʜʫ ʮʝʥʪʨʘʤʠ ʛʝʥʝʨʘʮʠʠ 

ʠ ʧʦʪʨʝʙʣʝʥʠʷ [4]. 

 ʂʨʫʧʥʝʡʰʝʡ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʷʚʣʷʝʪʝʷ ʵʥʝʨʛʝʩʠʩʪʝʤʘ ʨʝʩʧʫʙʣʠʢʠ 

ʋʟʙʝʢʠʩʪʘʥ. ʆʙʱʘʷ ʤʦʱʥʦʩʪʴ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʚ ʨʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ 

ʩʦʩʪʘʚʣʷʝʪ  ʦʢʦʣʦ 14140,5 ʄɺʪ. ʆʢʦʣʦ 85% ʚʳʨʘʙʦʪʢʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʪʝʧʣʦʚʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ, ʦʩʥʦʚʥʦʤ ʨʘʙʦʪʘʝʪ ʥʘ ʧʨʠʨʦʜʥʦʤ 

ʛʘʟʝ, ʦʩʪʘʣʴʥʳʝ ʥʘ ɻʕʉ. 



 

 
 

ʈʠʩʫʥʦʢ 1.7. ʇʨʦʠʟʚʦʜʩʪʚʦ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ ɻʕʉ, 1992-2020,  ʤʣʨʜ. ʢɺʪĀʯ  

 

 

               ʋʩʪʘʥʦʚʣʝʥʥʘʷ                                                               ɺʳʨʘʙʦʪʢʠ 

                    ʤʦʱʥʦʩʪʴ                                                                ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ  

         
 

ʈʠʩʫʥʦʢ 1.8. ʇʨʦʠʟʚʦʜʩʪʚʦ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ ɻʕʉ, ʜʦ 2017 ʛʦʜʘ 

 

ɺ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʠ 

ʷʚʣʷʝʪʩʷ  ï ʏʘʨʚʘʢʩʢʘʷ ɻʕʉ (666 ʄɺʪ) [5,6], ʍʦʜʞʠʢʝʥʪʩʢʘʷ ɻʕʉ (165ʄɺʪ) 

[8,9],  ʊʫʧʘʣʘʥʛʩʢʘʷ ɻʕʉ (175 ʄɺʪ) [7],  ʠ ʊʫʷʤʫʥʩʢʘʷ ɻʕʉ (150 ʄɺʪ) [10],   



 

ʠʤʝʶʪ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʧʦʟʚʦʣʷʶʱʠʝ ʛʠʜʨʦʩʪʘʥʮʠʷʤ ʨʘʙʦʪʘʪʴ ʚ ʨʝʞʠʤʝ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʤʦʱʥʦʩʪʠ, ʦʩʪʘʣʴʥʳʝ ɻʕʉ ʨʘʙʦʪʘʶʪ ʚ ʙʘʟʠʩʥʦʤ ʨʝʞʠʤʝ.     

 

   
        

ʈʠʩʫʥʢʠ 1.9ʘ. ʂʨʫʧʥʝʡʰʠʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʋʟʙʝʢʠʩʪʘʥʘ 

      

  

ʈʠʩʫʥʢʠ 1.9ʙ. ʂʨʫʧʥʝʡʰʠʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʋʟʙʝʢʠʩʪʘʥʘ 

ʏʘʨʚʘʢʩʢʘʷ ɻʕʉ 

ʊʠʧ ʧʣʦʪʠʥʳ - ʛʨʫʥʪʦʚʘʷ ʢʘʤʝʥʥʦ-

ʥʘʙʨʦʩʥʘʷ 

ɺʳʩʦʪʘ ʧʣʦʪʠʥʳ ï 168 ʤʝʪʨʦʚ 

ʊʫʧʘʣʘʥʛʩʢʘʷ ɻʕʉ 

ʊʠʧ ʧʣʦʪʠʥʳ - ʛʨʫʥʪʦʚʘʷ ʢʘʤʝʥʥʦ-

ʥʘʙʨʦʩʥʘʷ 

ɺʳʩʦʪʘ ʧʣʦʪʠʥʳ ï 180 ʤʝʪʨʦʚ 

ʍʦʜʞʠʢʝʥʪʩʢʘʷ ɻʕʉ 

ʊʠʧ ʧʣʦʪʠʥʳ - ʛʨʫʥʪʦʚʘʷ 

ɺʳʩʦʪʘ ʧʣʦʪʠʥʳ ï 40 ʤʝʪʨʦʚ 

ʊʫʷʤʫʥʩʢʘʷ ɻʕʉ 

ʊʠʧ ʧʣʦʪʠʥʳ - ʛʨʫʥʪʦʚʘʷ 

ɺʳʩʦʪʘ ʧʣʦʪʠʥʳ ï 34ʤʝʪʨʦʚ 



 

1.2.1. ʕʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ ʨʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ 

 

 ɺ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥʝ ʧʦʪʝʥʮʠʘʣ ʧʦ ʚʳʨʘʙʦʪʢʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʩ 

ʧʦʤʦʱʴʶ ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʡ (ɻʕʉ) ʩʦʩʪʘʚʣʷʝʪ 170 ʤʣʨʜ ʢʚʪẗʯ, ʘ 

ʪʝʭʥʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʡ ï 62 ʤʨʜ ʢʚʪẗʯ. [11-14]. 

 ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ 2022 ʛʦʜʫ ʧʦʪʨʝʙʣʝʥʠʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ 

ʂʘʟʘʭʩʪʘʥʝ ʩʦʩʪʘʚʠʣʦ 112,8 ʤʣʨʜ ʢɺʪẗʯ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʪʝʥʮʠʘʣʴʥʦ ʈʂ 

ʤʦʞʝʪ ʟʘʢʨʳʪʴ ʧʨʠʤʝʨʥʦ ʧʦʣʦʚʠʥʫ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʪʦʣʴʢʦ ʟʘ 

ʩʯʝʪ ɻʕʉ [11-14]. 

ʉʫʤʤʘʨʥʘʷ ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʤʦʱʥʦʩʪʴ ʚʩʝʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʂʘʟʘʭʩʪʘʥʘ 

ʩʦʩʪʘʚʣʷʶʪ ʠʪʦʛʦʤ ʜʦ 2018 ʛʦʜʘ 18 992.7 ʄɺʪ  ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʆʜʥʘʢʦ, 

ʚʳʨʘʙʦʪʢʘ ʙʦʣʴʰʠʥʩʪʚʘ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʥʝ ʜʦʩʪʠʛʘʝʪ ʫʩʪʘʥʦʚʣʝʥʥʦʡ 

ʤʦʱʥʦʩʪʠ. ɺʳʨʘʙʦʪʢʘ ʧʦ ʪʠʧʫ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: 

-ʊʕʉ (ʪʝʧʣʦʚʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ) ð 87,7 %; 

-ʂʕʉ (ʢʦʥʜʝʥʩʘʮʠʦʥʥʘʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷ) ð 48,9 %; 

-ʊʕʎ (ʪʝʧʣʦʵʣʝʢʪʨʦʮʝʥʪʨʘʣʴ) ð 36,6 %; 

-ɻʊʕʉ (ʛʘʟʦʪʫʨʙʠʥʥʘʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷ) ð 2,3 %; 

-ɻʕʉ (ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʠ) ð 12,3 %. 

 

   
        

ʈʠʩʫʥʢʠ 1.10ʘ. ʂʨʫʧʥʝʡʰʠʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥʘ 

ʊʠʧ ʧʣʦʪʠʥʳ - ʟʝʤʣʷʥʘʷ ʥʘʩʳʧʥʘʷ 

ɺʳʩʦʪʘ ʧʣʦʪʠʥʳ ï 39 ʤʝʪʨʦʚ 

ʊʠʧ ʧʣʦʪʠʥʳ - ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ 

ʙʝʪʦʥʥʘʷ 

ɺʳʩʦʪʘ ʧʣʦʪʠʥʳ ï 91 ʤʝʪʨʦʚ 

https://ru.wikipedia.org/wiki/%D0%92%D0%B0%D1%82%D1%82
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D0%B2%D0%B0%D1%8F_%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D1%81%D1%82%D0%B0%D0%BD%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D0%B4%D0%B5%D0%BD%D1%81%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D1%81%D1%82%D0%B0%D0%BD%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A2%D0%AD%D0%A6
https://ru.wikipedia.org/wiki/%D0%93%D0%A2%D0%AD%D0%A1
https://ru.wikipedia.org/wiki/%D0%93%D0%AD%D0%A1


 

 

      

     

ʈʠʩʫʥʢʠ 1.10ʙ. ʂʨʫʧʥʝʡʰʠʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ 

 

 

ʈʠʩʫʥʦʢ 1.11. ʉʪʨʫʢʪʫʨʘ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʦʱʥʦʩʪʠ-ʥʝʪʪʦ ʛʝʥʝʨʠʨʫʶʱʠʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦ 

ʪʠʧʘʤ  ʥʘ ʢʦʥʝʮ 2020 ʛʦʜʘ, ʄɺʪ 

ʋʩʪʴ-ʂʘʤʝʥʦʛʦʨʩʢʘʷ ɻʕʉ 

ʊʠʧ ʧʣʦʪʠʥʳ -  ʙʝʪʦʥʥʘʷ 

ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ 

ɺʳʩʦʪʘ ʧʣʦʪʠʥʳ ï 64 ʤʝʪʨʦʚ 

ʂʘʧʯʘʛʘʡʩʢʘʷ ɻʕʉ 

ʊʠʧ ʧʣʦʪʠʥʳ - ʛʨʫʥʪʦʚʘʷ 

ɺʳʩʦʪʘ ʧʣʦʪʠʥʳ ï 56 ʤʝʪʨʦʚ 



 

1.2.2. ʕʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ ʈʝʩʧʫʙʣʠʢʠ ʂʳʨʛʳʟʩʪʘʥ 

 

ʈʝʩʧʫʙʣʠʢʠ ʂʳʨʛʳʟʩʪʘʥ ʦʙʣʘʜʘʝʪ ʙʦʣʴʰʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ. ʇʦ ʦʙʲʝʤʫ ʬʦʨʤʠʨʫʝʤʳʭ ʥʘ ʝʝ ʪʝʨʨʠʪʦʨʠʠ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʈʝʩʧʫʙʣʠʢʘ ʟʘʥʠʤʘʝʪ ʪʨʝʪʴʝ ʤʝʩʪʦ ʩʨʝʜʠ ʛʦʩʫʜʘʨʩʪʚ ʉʅɻ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ 

ʦʩʫʱʝʩʪʚʣʷʶʪ 7 ɻʕʉ, 2 ʪʝʧʣʦʚʳʝ ʩʪʘʥʮʠʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʆɸʆ 

çʕʣʝʢʪʨʠʯʝʩʢʠʝ ʩʪʘʥʮʠʠè ʠ 9 ʤʘʣʳʭ ɻʕʉ ʆɸʆ çʏʘʢʘʥ ɻʕʉè [4]. 

1-ʊʦʢʪʦʛʫʣʴʩʢʘʷ ɻʕʉ[17,18]; 2-ʂʫʨʧʩʘʡʩʢʘʷ ɻʕʉ[19]; 3-ʊʘ-hʂʫʤʳʨʩʢʘʷ 

ɻʕʉ[19];   4- ʂʘʤʙʘʨ-ɸʪʠʥʩʢʘʷ ɻʕʉ-2[19]; 5 - ʋʯ-ʂʫʨʛʘʥʩʢʘʷ ɻʕʉ; 6- 

ʐʘʤʘʣʜʳ-ʉʘʡʩʢʘʷ ɻʕʉ; 7- ɸʪ-ɹʘʰʠʥʩʢʘʷ ɻʕʉ  

\ 
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ʈʠʩʫʥʢʠ 1.12ʙ. ʂʨʫʧʥʝʡʰʠʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʈʝʩʧʫʙʣʠʢʠ ʂʳʨʛʳʟʩʪʘʥ 

ʊʦʢʪʦʛʫʣʴʩʢʘʷ ɻʕʉ 
ʊʠʧ ʧʣʦʪʠʥʳ -  ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʙʝʪʦʥʥʘʷ 

ɺʳʩʦʪʘ ʧʣʦʪʠʥʳ ï 215 ʤʝʪʨʦʚ 

ʂʫʨʧʩʘʡʩʢʘʷ ɻʕʉ 
ʊʠʧ ʧʣʦʪʠʥʳ -  ʙʝʪʦʥʥʘʷ ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ 

ɺʳʩʦʪʘ ʧʣʦʪʠʥʳ ï 113 ʤʝʪʨʦʚ 

ʊʘ-hʂʫʤʳʨʩʢʘʷ ɻʕʉ 
ʊʠʧ ʧʣʦʪʠʥʳ -  ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʙʝʪʦʥʥʘʷ 

ɺʳʩʦʪʘ ʧʣʦʪʠʥʳ ï 75 ʤʝʪʨʦʚ 

ʂʘʤʙʘʨʘʪʠʥʩʢʘʷ ɻʕʉ-2 
ʊʠʧ ʧʣʦʪʠʥʳ - ʛʨʫʥʪʦʚʘʷ ʚʟʨʳʚʦʥʘʙʨʦʩʥʘʷ 

ɺʳʩʦʪʘ ʧʣʦʪʠʥʳ ï 70 ʤʝʪʨʦʚ 



 

1.2.3. ʕʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ ʈʦʩʩʠʠ  

ɻʠʜʨʦʵʥʝʨʛʝʪʠʢʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʝʡ ʯʘʩʪʴʶ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ 

ʈʦʩʩʠʠ. ʆʙʱʘʷ ʤʦʱʥʦʩʪʴ ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʧʨʝʚʳʰʘʝʪ 52 ɻɺʪ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 20% ʦʙʱʝʡ ʤʦʱʥʦʩʪʠ ʚʩʝʭ ʵʣʝʢ-

ʪʨʦʩʪʘʥʮʠʡ ʩʪʨʘʥʳ. ʀʟ ʧʷʪʠ ʩʘʤʳʭ ʤʦʱʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʈʦʩʩʠʠ ʚʩʝʭ 

ʪʠʧʦʚ - ʪʨʠ ɻʕʉ: ʉʘʷʥʦ-ʐʫʰʝʥʩʢʘʷ (6,4 ɻɺʪ), ʂʨʘʩʥʦʷʨʩʢʘʷ (6 ɻɺʪ) ʠ 

ɹʨʘʪʩʢʘʷ (4,5 ɻɺʪ). 

ʂʨʫʧʥʝʡʰʠʭ ɻʕʉ ʈʦʩʩʠʠ ʩʘʤʳʝ ʤʦʱʥʳʝ ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʠ 

ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʉʠʙʠʨʠ 

 

1. ʉʘʷʥʦ-ʐʫʰʝʥʩʢʘʷ ɻʕʉ  

ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʤʦʱʥʦʩʪʴ - 6400 ʄɺʪ; 

        ʊʠʧ ʧʣʦʪʠʥʳ ʙʝʪʦʥʥʘʷ ʘʨʦʯʥʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ; ʚʳʩʦʪʘ ʧʣʦʪʠʥʳ - 242 

ʤʝʪʨʦʚ. 

2. ʂʨʘʩʥʦʷʨʩʢʘʷ ɻʕʉ 

ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʤʦʱʥʦʩʪʴ - 6000 ʄɺʪ; 

ʊʠʧ ʧʣʦʪʠʥʳ ʙʝʪʦʥʥʘʷ ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ; ʚʳʩʦʪʘ ʧʣʦʪʠʥʳ - 128 ʤʝʪʨʦʚ. 

3. ɹʨʘʪʩʢʘʷ ɻʕʉ 

ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʤʦʱʥʦʩʪʴ - 4500 ʄɺʪ; 

ʊʠʧ ʧʣʦʪʠʥʳ ʙʝʪʦʥʥʘʷ ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ; ʚʳʩʦʪʘ ʧʣʦʪʠʥʳ - 125 ʤʝʪʨʦʚ. 

ɺ ʈʦʩʩʠʠ ʜʦ 2018 ʛʦʜʘ ʵʢʩʧʣʫʘʪʠʨʦʚʘʣʠʩʴ 102 ɻʕʉ  ʠ ɻɸʕʉ (ʤʦʱʥʦʩʪʴʶ 

ʙʦʣʝʝ 10 ʄɺʪ) ʩʦʚʦʢʫʧʥʦʡ ʤʦʱʥʦʩʪʴʶ 51,7 ɻɺʪ (ʚ ʪʦʤ ʯʠʩʣʝ ʚ 

ʩʦʩʪʘʚʝ ɽʜʠʥʦʡ ɻʥʝʨʛʦʩʠʩʪʝʤʳ ʈʦʩʩʠʠ  ʵʢʩʧʣʫʘʪʠʨʦʚʘʣʠʩʴ 

ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʦʙʱʝʡ ʤʦʱʥʦʩʪʴʶ 48 506,3 ʄɺʪ). ʅʘ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʫ 

ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 20 % ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʦʱʥʦʩʪʠ ʨʦʩʩʠʡʩʢʦʡ 

ʣɻʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ ʠ 17-18 % ʚʳʨʘʙʦʪʢʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʈʦʩʩʠʠ. 
 
ɺ 2022 

ʛʦʜʫ ʤʦʱʥʦʩʪʴ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ ʩʦʩʪʘʚʣʷʣʘ 52 754 ʄɺʪ [20,21]. 

 

https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%B4%D1%80%D0%BE%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D1%81%D1%82%D0%B0%D0%BD%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%B4%D1%80%D0%BE%D0%B0%D0%BA%D0%BA%D1%83%D0%BC%D1%83%D0%BB%D0%B8%D1%80%D1%83%D1%8E%D1%89%D0%B0%D1%8F_%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D1%81%D1%82%D0%B0%D0%BD%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%95%D0%B4%D0%B8%D0%BD%D0%B0%D1%8F_%D1%8D%D0%BD%D0%B5%D1%80%D0%B3%D0%B5%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D0%B8


 

 
 

Üôýÿùúö 1.13. ʂʨʫʧʥʝʡʰʠʝ ɻʕʉ ʈʦʩʩʠʠ  
 

1.3. Ïôðüúĉùñüïñþôöì Üñýûÿí÷ôöô Þìðòôöôýþìù 

 

 ɻʣʘʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʚ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ 

ʷʚʣʷʝʪʩʷ ʛʠʜʨʦʵʣʝʢʪʨʦʵʥʝʨʛʠʷ ʦʩʥʦʚʥʳʤ ʜʦʩʪʫʧʥʳʤ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ 

ʨʝʩʫʨʩʦʤ.  

ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʟʘʥʠʤʘʝʪ 8-ʝ ʤʝʩʪʦ ʚ ʤʠʨʝ ʧʦ ʫʨʦʚʥʶ 

ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩ ʩʦʚʦʢʫʧʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʚʳʨʘʙʦʪʢʠ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ ɻʕʉ ʜʦ 527 ʤʣʨʜ ʢɺʪ-ʯ ʚ ʛʦʜ [22]. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ, 

ʧʦ ʦʮʝʥʢʘʤ ʵʢʩʧʝʨʪʦʚ, ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʦʙʲʝʤʘ ʤʦʱʥʦʩʪʝʡ 

ɻʕʉ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ ʢ 2030 ʛ. ʧʦʪʨʝʙʫʝʪʩʷ ʤʦʜʝʨʥʠʟʠʨʦʚʘʪʴ ʦʢʦʣʦ 80 % 

ʤʦʱʥʦʩʪʝʡ ʚ ʩʪʨʘʥʝ [23].  

ʂʨʫʧʥʝʡʰʠʤʠ ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʷʤʠ ʨʝʩʧʫʙʣʠʢʠ ʷʚʣʷʶʪʩʷ: 

- ʅʫʨʝʢʩʢʘʷ ɻʕʉ ʥʘ ʨʝʢʝ ɺʘʭʰ ʤʦʱʥʦʩʪʴʶ 3000 ʄɺʪ; ʪʠʧ ʧʣʦʪʠʥʳ 

ʢʘʤʝʥʥʦ-ʟʝʤʣʷʥʘʷ; ʚʳʩʦʪʘ ʧʣʦʪʠʥʳ - 300ʤ; 

- ɹʘʡʧʘʟʠʥʩʢʘʷ ɻʕʉ ʤʦʱʥʦʩʪʴʶ 600 ʄɺʪ; ʪʠʧ ʧʣʦʪʠʥʳ ʛʨʫʥʪʦʚʘʷ; 

ʚʳʩʦʪʘ ʧʣʦʪʠʥʳ - 75ʤ; 

-ʉʘʥʛʪʫʜʠʥʩʢʘʷ ɻʕʉ-1 ʤʦʱʥʦʩʪʴʶ 670 ʄɺʪ; ʪʠʧ ʧʣʦʪʠʥʳ ʢʘʤʝʥʥʦ-

ʟʝʤʣʷʥʘʷ; ʚʳʩʦʪʘ ʧʣʦʪʠʥʳ - 75ʤ; 



 

-ʉʘʥʛʪʫʜʠʥʩʢʘʷ ɻʕʉ-2  ʤʦʱʥʦʩʪʴʶ 220 ʄɺʪ; ʪʠʧ ʧʣʦʪʠʥʳ ʢʘʤʝʥʥʦ-

ʟʝʤʣʷʥʘʷ; ʚʳʩʦʪʘ ʧʣʦʪʠʥʳ - 34ʤ; 

 ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʨʝʢʝ ɺʘʭʰ ʧʦʩʪʨʦʝʥʳ ʠ ʫʩʧʝʰʥʦ ʨʘʙʦʪʘʝʪ ʂʘʩʢʘʜ 

ɺʘʭʰʩʢʠʭ ɻʕʉ, ʪʨʠ ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʠ, ʩ ʦʙʱʝʡ ʤʦʱʥʦʩʪʴʶ 285 ʄɺʪ; ʥʘ 

ʨʝʢʝ ɺʘʨʟʦʙ ï ʂʘʩʢʘʜ ɺʘʨʟʦʙʩʢʠʭ ɻʕʉ ʦʙʱʝʡ ʤʦʱʥʦʩʪʴʶ 25 ʄɺʪ; ʥʘ ʨʝʢʝ 

ʉʳʨʜʘʨʴʷ ï ʂʘʡʨʘʢʢʫʤʩʢʘʷ ɻʕʉ ʤʦʱʥʦʩʪʴʶ 126 ʄɺʪ; ʥʘ ʇʘʤʠʨʝ, ʥʘ ʨʝʢʝ 

ɻʫʥʪ ʍʦʨʦʛʩʢʘʷ ɻʕʉ ʠ ʇʘʤʠʨʩʢʘʷ ɻʕʉ-1  ʩ ʦʙʱʝʡ ʤʦʱʥʦʩʪʴʶ 37 ʄɺʪ 

[1,22].  

ʈʆɻʋʅʉʂɸʗ ɻʕʉ 

ʈʦʛʫʥʩʢʘʷ ɻʕʉ - ʩʪʨʦʷʱʘʷʩʷ ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʷ ʥʘ ʨʝʢʝ ɺʘʭʰ, 

ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ɺʘʭʰʩʢʦʛʦ ʢʘʩʢʘʜʘ ʠ ʩ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʦʱʥʦʩʪʴʶ 3600 ʄɺʪ 

ʷʚʣʷʝʪʩʷ ʩʘʤʦʡ ʙʦʣʴʰʦʡ ɻʕʉ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ. ɺ ʟʜʘʥʠʠ ɻʕʉ ʙʫʜʫʪ 

ʫʩʪʘʥʦʚʣʝʥʳ ʰʝʩʪʴ ʛʠʜʨʦʘʛʨʝʛʘʪʦʚ ʤʦʱʥʦʩʪʴʶ ʧʦ 600 ʄɺʪ c ʨʘʜʠʘʣʴʥʦ-

ʦʩʝʚʳʤʠ ʪʫʨʙʠʥʘʤʠ. ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʚʳʨʘʙʦʪʢʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʈʦʛʫʥʩʢʦʡ 

ɻʕʉ ʩʦʩʪʘʚʠʪ ʙʦʣʝʝ 17,0 ʤʣʨʜ ʢɺʪ.ʯʘʩ ʚ ʛʦʜ. 

ʂʘʤʝʥʥʦ-ʥʘʙʨʦʩʥʦʡ ʧʣʦʪʠʥʳ ʚʳʩʦʪʦʡ 335 ʤʝʪʨʦʚ ʩʪʘʥʝʪ ʩʘʤʦʡ 

ʚʳʩʦʢʦʡ ʚ ʤʠʨʝ.   

 

 

ʈʠʩʫʥʦʢ 1.14. ʇʨʦʠʟʚʦʜʩʪʚʦ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ ɻʕʉ, 1992-2020,  ʤʣʨʜ. ʢɺʪĀʯ 

 

https://www.mewr.tj/?page_id=618


 

 

ɺʳʚʦʜʳ ʧʦ ʛʣʘʚʝ 1: 

1. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʦʧʳʪʳ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ 

ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʪʦʥʥʝʣʝʡ. 

2. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʤʠʨʦʚʘʷ ʵʥʝʨʛʝʪʠʢʘ ʠ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘ 

ʮʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʠ ʈʦʩʩʠʠ. 

3. ʇʨʦʠʟʚʝʜʝʥ r ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠʟʫʯʝʥʠʶ ʧʨʦʙʣʝʤʳ ʠ ʦʧʳʪʳ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘ ʨʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

ɻʣʘʚʘ 2. ʀɿʋʏɽʅʀɽ ɻɽʆʃʆɻʀʏɽʉʂʀʍ ʋʉʃʆɺʀʁ ʈɸʁʆʅɸ ʀ 

        ʄɽʉʊɸ ʉʊʈʆʀʊɽʃʔʉʊɺɸ ʇʈʆɽʂʊʀʈʋɽʄʆɻʆ ʆɹʒɽʂʊɸ 
 

2.1. ʉʪʨʫʢʪʫʨʘ 

ʇʨʦʭʦʜʢʠ ʠ ʢʨʝʧʠ ʧʦʨʦʜʳ ʙʝʟʥʘʧʦʨʥʳʭ ʪʦʥʥʝʣʝʡ ʠ ʧʝʨʝʭʦʜʥʦʛʦ 

ʫʯʘʩʪʢʘ ʧʦʩʣʝ ʢʘʤʝʨʳ ʟʘʪʚʦʨʦʚ ʉʊ-4, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ 

ʩʪʚʦʨʘ ʧʣʦʪʠʥʳ ʈʦʛʫʥʩʢʦʡ ɻʕʉ.  

 ɸʥʘʣʠʟ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʨʘʩʯʝʪ ʢʨʝʧʠ ʧʦʨʦʜʳ ʜʣʷ ʉʊ-4 ʚʳʧʦʣʥʷʣʠʩʴ ʩ  

ʫʯʝʪʦʤ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʠʟʚʝʩʪʥʳʭ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʨʝʘʣʠʟʘʮʠʠ 

ʧʨʦʝʢʪʘ ʠ ʦʧʠʨʘʷʩʴ ʥʘ ʠʤʝʶʱʫʶʩʷ ʠʥʬʦʨʤʘʮʠʶ, ʚʢʣʶʯʘʷ ʜʘʥʥʳʝ, 

ʩʦʙʨʘʥʥʳʝ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ ʧʦ ʧʨʦʡʜʝʥʥʳʤ ʫʯʘʩʪʢʘʤ 

ʉʊ-4, ʧʦʜʭʦʜʥʦʛʦ ʪʦʥʥʝʣʷ ACT-2, ʘʵʨʘʮʠʦʥʥʦʛʦ ʪʦʥʥʝʣʷ ART-1 ʠ 

ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʦʜʭʦʜʥʦʛʦ ʪʦʥʥʝʣʷ CACT-3. ʂʨʦʤʝ ʪʦʛʦ, ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʪʘʢʞʝ ʜʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥ RE-37 ʠ RE-38, 

ʦʩʥʦʚʥʘʷ ʮʝʣʴ ʢʦʪʦʨʳʭ ʟʘʢʣʶʯʘʣʘʩʴ ʚ  ʪʦʤ, ʯʪʦʙʳ ʠʩʩʣʝʜʦʚʘʪʴ ʨʘʟʣʦʤ    

ˉ35 ʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʧʦʨʦʜʥʳʝ ʤʘʩʩʠʚʳ, ʚʤʝʱʘʶʱʠʝ ʙʝʟʥʘʧʦʨʥʳʝ 

ʪʦʥʥʝʣʠ ʉʊ-4ɸ ʠ ʉʊ-4ɹ, ʘ ʪʘʢʞʝ ʠʭ ʧʝʨʝʭʦʜʥʳʝ ʫʯʘʩʪʢʠ ʧʦʩʣʝ ʢʘʤʝʨʳ 

ʟʘʪʚʦʨʦʚ. ʈʘʟʚʝʜʦʯʥʳʝ ʩʢʚʘʞʠʥʳ   RE-37 ʙʳʣʠ ʧʨʦʙʫʨʝʥʳ ʥʘ ʧʠʢʝʪʘʞʝ 

ʇ13+57 ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʪʦʥʥʝʣʷ ʉT4-A  ʚʜʦʣʴ ʩʪʦʨʦʥʳ ʣʝʚʦʛʦ 

ʦʪʚʝʪʚʣʝʥʠʷ ʦʙʱʝʡ ʜʣʠʥʦʡ 96ʤ, ʪʘʢʞʝ ʠʤʝʝʪ ʧʝʨʝʩʝʯʝʥʠʷ ʨʘʟʣʦʤʦʤ ˉ35 ʚ 

ʉʊ-4ɸ ʥʘ ʧʠʢʝʪʝ ʇ14+17ʤ. ʊʘʢʞʝ ʨʘʟʚʝʜʦʯʥʳʝ ʩʢʚʘʞʠʥʳ RE-38 

ʙʳʣʘ ʧʨʦʙʫʨʝʥʘ ʥʘ ʧʠʢʝʪʝ ʇ15+00 ʤ ʪʦʥʥʝʣʷ ʉT-4ɹ, ʟʘ ʢʘʤʝʨʦʡ ʟʘʪʚʦʨʦʚ, 

ʚʜʦʣʴ ʧʨʘʚʦʛʦ ʦʪʚʝʪʚʣʝʥʠʷ ʦʙʱʝʡ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 82ʤ ʩ ʮʝʣʴʶ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʣʦʤʘ ˉ35 ʠ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ ʩʢʘʣʴʥʦʛʦ 

ʛʨʫʥʪʘ ʚ ʜʘʥʥʦʤ ʦʪʚʝʪʚʣʝʥʠʠ. ʉʢʚʘʞʠʥʘ RE-38 ʧʝʨʝʩʝʢʣʘ ʨʘʟʣʦʤ ˉ 35 ʚ ʉʊ4-

ɹ ʥʘ ʧʠʢʝʪʝ ʇ14+38 ʤ.  

 ɹʝʟʥʘʧʦʨʥʳʝ ʪʦʥʥʝʣʠ ʉʊ-4 ʨʘʩʧʦʣʦʞʝʥʳ ʟʘ ʥʠʟʦʚʦʡ ʢʘʤʝʨʦʡ 

ʟʘʪʚʦʨʦʚ, ʠ ʥʘʯʠʥʘʶʪʩʷ ʥʘ ʇʂ. 13+81.65 ʤ ʠ ʟʘʢʘʥʯʠʚʘʶʪʩʷ ʥʘ ʇʂ 17+15.81 ʤ. 

ʨʠʩʫʥʦʢ 2.1 ʠ 2.2. ʧʦʢʘʟʳʚʘʶʪ ʦʙʱʠʡ ʧʣʘʥ ʠ ʧʨʦʜʦʣʴʥʳʡ ʧʨʦʬʠʣʴ ʉʊ-4. 

ʅʝʢʦʪʦʨʳʝ ʪʠʧʦʚʳʝ ʩʝʯʝʥʠʷ ʜʘʥʥʳʭ ʪʦʥʥʝʣʝʡ ʠʟʦʙʨʘʞʝʥʳ ʥʘ 2.3. ʧʦ 2.6. 



 

 

ʈʠʩʫʥʦʢ 2.1. ɺʠʜ ʚ ʧʣʘʥʝ ʙʝʟʥʘʧʦʨʥʳʡ ʪʦʥʥʝʣʝʡ ʉʊ-4 

 

ʈʠʩʫʥʦʢ 2.2. ʇʨʦʜʦʣʴʥʳʡ ʧʨʦʬʠʣʴ ʚʜʦʣʴ ʙʝʟʥʘʧʦʨʥʦʛʦ ʪʦʥʥʝʣʷ ʉʊ-4 



 

 

ʈʠʩʫʥʦʢ 2.3. ɹʝʟʥʘʧʦʨʥʳʝ ʪʦʥʥʝʣʠ ʉʊ-4 ʧʦʜʢʦʚʦʦʙʨʘʟʥʦʝ ʩʝʯʝʥʠʝ  

 

ʈʠʩʫʥʦʢ 2.4. ɹʝʟʥʘʧʦʨʥʳʝ ʪʦʥʥʝʣʠ ʉʊ-4, D-ʦʙʨʘʟʥʦʝ ʩʝʯʝʥʠʝ, ʠʩʧʦʣʴʟʫʝʤʦʝ ʚ ʤʝʩʪʝ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʘʵʨʘʪʦʨʦʚ 

ʅʘʙʨʳʟʛ ï ʙʝʪʦʥ, 50ʤʤ 

ʪʦʣʱʠʥʘ(fc=25ʄʧʘ) 

ʅʝʘʨʤʠʨʦʚʘʥʥʳʡ  ʙʝʪʦʥ, 

300ʤʤ ʪʦʣʱʠʥʘ 
ʄʝʪʘʣʣʠʯʝʩʢʘʷ 

ʘʨʢʘ, 240ʤʤ, 

ʰʘʛ 1000ʤʤ 

ʅʘʙʨʳʟʛ ï ʙʝʪʦʥ, 50ʤʤ 

ʪʦʣʱʠʥʘ(fc=25ʄʧʘ) 

ʅʝʘʨʤʠʨʦʚʘʥʥʳʡ  ʙʝʪʦʥ, 

300ʤʤ ʪʦʣʱʠʥʘ ʄʝʪʘʣʣʠʯʝʩʢ
ʘʷ ʘʨʢʘ, 

240ʤʤ, ʰʘʛ 

1000ʤʤ 



 

 

 

ʈʠʩʫʥʦʢ 2.5. ɹʝʟʥʘʧʦʨʥʳʝ ʪʦʥʥʝʣʠ ʉʊ-4 .  ʊʠʧʦʚʦʝ ʩʝʯʝʥʠʝ XXII  ʠʩʧʦʣʴʟʫʝʤʦʝ ʜʣʷ 

ʧʝʨʝʭʦʜʥʦʡ ʟʦʥʳ ʧʦʩʣʝ ʢʘʤʝʨʳ ʟʘʪʚʦʨʦʚ 

 

 

 

ʈʠʩʫʥʦʢ 2.6. ɹʝʟʥʘʧʦʨʥʳʝ ʪʦʥʥʝʣʠ ʉʊ4 ï ʊʠʧʦʚʦʝ ʩʝʯʝʥʠʝ XXIV  ʠʩʧʦʣʴʟʫʝʤʦʝ ʜʣʷ 

ʧʝʨʝʭʦʜʥʦʡ ʟʦʥʳ ʧʦʩʣʝ ʢʘʤʝʨʳ ʟʘʪʚʦʨʦʚ ʠ ʧʨʠ ʧʝʨʝʩʝʯʝʥʠʠ ʨʘʟʣʦʤʘ 35 

 

ʅʘʙʨʳʟʛ ï ʙʝʪʦʥ, 50ʤʤ 

ʪʦʣʱʠʥʘ(fc=25ʄʧʘ) 

ʅʝʘʨʤʠʨʦʚʘʥʥʳʡ  ʙʝʪʦʥ, 

300ʤʤ ʪʦʣʱʠʥʘ 

ʄʝʪʘʣʣʠʯʝʩʢʘʷ 

ʘʨʢʘ, 240ʤʤ, ʰʘʛ 

1000ʤʤ 

ɸʥʢʝʨʥʳʝ ʙʦʣʪʳ Ï40ʤʤ, ɸ-

III, ʜʣʠʥʘ 7,8ʤ, ʵʧʦʢʩʠʜʥʳʡ 
ʩʤʦʣʦʡ, ʰʘʛ 1,5ʭ1,0ʤ  

ɸʥʢʝʨʥʳʝ ʙʦʣʪʳ Ï40ʤʤ, ɸ-

III, ʜʣʠʥʘ 7,8ʤ, ʵʧʦʢʩʠʜʥʳʡ 
ʩʤʦʣʦʡ, ʰʘʛ 1,5ʭ1,0ʤ  

ʅʘʙʨʳʟʛ ï ʙʝʪʦʥ, 50ʤʤ 

ʪʦʣʱʠʥʘ(fc=25ʄʧʘ) ʅʝʘʨʤʠʨʦʚʘʥʥʳʡ  ʙʝʪʦʥ, 

300ʤʤ ʪʦʣʱʠʥʘ 

ʄʝʪʘʣʣʠʯʝʩʢʘʷ 
ʘʨʢʘ, 240ʤʤ, ʰʘʛ 

1000ʤʤ 

ʄʝʪʘʣʣʠʯʝʩʢʘʷ 
ʘʨʢʘ, 240ʤʤ, ʰʘʛ 

1000ʤʤ 

ʅʝʘʨʤʠʨʦʚʘʥʥʳʡ  
ʙʝʪʦʥ, 300ʤʤ 

ʪʦʣʱʠʥʘ 



 

2.2. ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʎʝʣʴ ʜʘʥʥʦʡ ʠʩʩʣʝʜʦʚʘʥʠʡ  ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʜʘʪʴ ʧʦʷʩʥʝʥʠʷ ʧʦ ʪʨʝʤ 

ʨʘʟʣʠʯʥʳʤ ʤʝʪʦʜʠʢʘʤ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʤ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ  ʩʠʩʪʝʤ ʢʨʝʧʠ 

ʧʦʨʦʜʳ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ  ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʭʦʜʝ ʧʨʦʭʦʜʢʠ ʉʊ-4. 

ʇʦʣʫʯʝʥʥʳʝ ʘʥʘʣʠʟʳ ʧʦ ʥʝʨʘʟʨʫʰʝʥʥʦʡ ʛʦʨʥʦʡ ʧʦʨʦʜʳ ʠ ʦʮʝʥʢʘ 

ʩʦʩʪʦʷʥʠʷ ʧʦʨʦʜʥʦʛʦ ʤʘʩʩʠʚʘ ʛʨʫʥʪʦʚ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʘʤʘʷ ʩʦʚʨʝʤʝʥʥʘʷ 

ʤʝʪʦʜʠʢʘ ʩʠʩʪʝʤʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ (Q2015) [24] ʧʦ ʚʳʷʚʣʝʥʠʷ ʧʝʨʚʠʯʥʳʝ 

ʩʠʩʪʝʤʳ ʢʨʝʧʠ ʛʦʨʥʳʭ ʧʦʨʦʜʳ, ʢʦʪʦʨʳʝ ʧʦʪʨʝʙʫʶʪʩʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʉʊ-4 ʚ 

ʨʘʟʣʠʯʥʳʭ ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʥʪʘʭ. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʦʮʝʥʢʠ ʧʘʨʘʤʝʪʨʦʚ 

ʧʦʨʦʜʥʦʛʦ ʤʘʩʩʠʚʘ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʦʪʢʦʨʨʝʢʪʠʨʦʚʘʥʥʘʷ ʚʝʨʩʠʷ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦ GSI, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ɺ ʄʘʨʠʥʦʩʦʤ ʚ 2010 [25] ʩ ʧʨʦʚʝʨʢʦʡ 

ʧʨʠ ʧʦʤʦʱʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʤʝʪʦʜʘ (ʍʦʝʢ ʠ ʜʨ., 2013 [26]). ɿʘʪʝʤ, ʧʫʪʝʤ 

ʧʨʠʤʝʥʝʥʠʷ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ (ʘʥʘʣʠʟ ʢʣʠʥʴʝʚ) ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʤʝʪʦʜʘ (ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʳʡ ʘʥʘʣʠʟ), ʩʠʩʪʝʤʳ ʧʝʨʚʠʯʥʦʡ ʢʨʝʧʠ ʧʦʨʦʜʳ, 

ʧʦʜʦʙʨʘʥʥʳʝ ʧʨʠ ʧʦʤʦʱʠ ʵʤʧʠʨʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ, ʧʨʦʚʝʨʷʣʠʩʴ, ʠ 

ʧʨʠʥʠʤʘʣʦʩʴ ʨʝʰʝʥʠʝ ʦ ʪʨʝʙʫʝʤʳʭ ʩʠʩʪʝʤʘʭ ʢʨʝʧʠ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʚ 

ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʷʭ ʉʊ-4.  

2.3. ʀʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ  ʉʊ-4 

   ʆʩʥʦʚʥʳʝ ʣʠʪʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʙʝʟʥʘʧʦʨʥʦʛʦ 

ʪʦʥʥʝʣʷ ʉʊ-4 ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚʜʦʣʴ ʙʝʟʥʘʧʦʨʥʳʭ ʪʦʥʥʝʣʝʡ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʟʘʣʝʛʘʶʪ ʧʦʨʦʜʥʳʝ ʤʘʩʩʠʚʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʛʦ ʠ ʧʣʦʭʦʛʦ ʢʘʯʝʩʪʚʘ, ʦʜʥʘʢʦ ʥʘ ʥʝʢʦʪʦʨʳʭ ʫʯʘʩʪʢʘʭ 

ʪʦʥʥʝʣʝʡ ʚʩʪʨʝʯʘʶʪʩʷ ʦʯʝʥʴ ʩʣʘʙʳʝ ʠ ʯʨʝʟʚʳʯʘʡʥʦ ʩʣʘʙʳʝ ʛʨʫʥʪʳ. ɺ ʩʚʷʟʠ 

ʩ ʵʪʠʤ ʧʨʠ ʪʦʤ, ʯʪʦ ʜʦʤʠʥʠʨʫʶʱʠʤ ʨʝʞʠʤʦʤ ʦʙʨʘʟʦʚʘʥʠʷ ʦʙʨʫʰʝʥʠʡ ʚ 

ʭʦʜʝ ʧʨʦʭʦʜʢʠ ʜʘʥʥʳʭ ʜʚʫʭ ʪʦʥʥʝʣʷʭ ʷʚʣʷʝʪʩʷ ʩʪʨʫʢʪʫʨʥʦ ʢʦʥʪʨʦʣʠʨʫʝʤʦʝ 

ʦʙʨʫʰʝʥʠʝ, ʚ ʧʦʨʦʜʥʳʭ ʤʘʩʩʠʚʘʭ, ʚʤʝʱʘʶʱʠʭ ʉʊ-4, ʚ ʤʝʩʪʘʭ 

ʧʝʨʝʩʝʯʝʥʠʷ ʟʦʥʳ ʨʘʟʣʦʤʘ ˉ35, ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʦʙʨʫʰʝʥʠʷ, 

ʠʥʜʫʮʠʨʦʚʘʥʥʳʝ ʥʘʧʨʷʞʝʥʠʝʤ 

  ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʨʦʭʦʜʢʠ ʠ ʫʩʪʘʥʦʚʢʠ ʧʝʨʚʠʯʥʦʡ ʢʨʝʧʠ 

ʚʳʙʠʨʘʣʠʩʴ, ʠʩʭʦʜʷ ʠʟ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʠʟʚʝʩʪʥʳʭ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ 



 

ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ, ʦʧʠʨʘʷʩʴ ʥʘ ʜʘʥʥʳʝ, ʩʦʙʨʘʥʥʳʝ ʚ ʭʦʜʝ ʩʦʩʪʘʚʣʝʥʠʷ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ ʩʦʩʝʜʥʠʭ ʪʦʥʥʝʣʝʡ, ʢʦʪʦʨʳʝ ʫʞʝ ʧʦʩʪʨʦʝʥʳ ʠʣʠ 

ʩʪʨʦʷʪʩʷ ʩʝʡʯʘʩ ʥʘ ʨʘʟʣʠʯʥʳʭ ʚʳʩʦʪʥʳʭ ʦʪʤʝʪʢʘʭ ʧʦ ʧʨʘʚʦʤʫ ʙʝʨʝʛʫ, 

ʚʢʣʶʯʘʷ ʉʊ-4 ʠ ʝʛʦ ʧʦʜʭʦʜʥʳʝ ʪʦʥʥʝʣʠ, ʉʊ-3 ʠ ʝʛʦ ʘʵʨʘʮʠʦʥʥʳʡ ʪʦʥʥʝʣʴ 

(AT2), ʘ ʪʘʢʞʝ ʨʝʟʫʣʴʪʘʪʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʚʳʷʩʥʝʥʠʝ ʤʝʩʪʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʨʘʟʣʦʤʘ ˉ35 ʥʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ, ʚʢʣʶʯʘʷ 

ʧʨʦʙʫʨʝʥʥʳʝ ʩʢʚʘʞʠʥʳ RE-37 ʠ RE-38. ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ, ʬʘʢʪʠʯʝʩʢʠʝ 

ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʥʝ ʙʫʜʫʪ ʠʟʚʝʩʪʥʳ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʧʨʦʭʦʜʢʘ ʉʊ-4 ʥʝ 

ʙʫʜʝʪ ʜʦʚʝʜʝʥʘ ʜʦ ʢʦʥʮʘ. ɺ ʭʦʜʝ ʚʝʜʝʥʠʷ ʟʝʤʣʷʥʳʭ ʨʘʙʦʪ ʬʘʢʪʠʯʝʩʢʠʝ 

ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʙʫʜʫʪ ʧʦʜʚʝʨʛʘʪʴʩʷ ʩʨʘʚʥʝʥʠʶ ʩ ʜʦʧʫʱʝʥʠʷʤʠ ʧʦ 

ʧʨʦʝʢʪʫ.  

ɻʝʦʣʦʛʠʯʝʩʢʠʡ  ʧʣʘʥ ʠ ʧʨʦʜʦʣʴʥʳʡ ʨʘʟʨʝʟ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʪʦʥʥʝʣʷ ʉʊ-4, 

ʧʨʠʚʝʜʝʥ rʥʘ ʨʠʩʫʥʢʠ 2.8 ʧʦ 2.10.  

 

ʈʠʩʫʥʦʢ 2.8. ɻʝʦʣʦʛʠʯʝʩʢʠʡ ʧʣʘʥ ʪʦʥʥʝʣʷ ʉʊ-4 



 

 

ʈʠʩʫʥʦʢ 2.9.ʇʣʘʥ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʨʦʚʥʝʡ ʩʚʦʜʘ ʙʝʟʥʘʧʦʨʥʳʭ ʪʦʥʥʝʣʷ ʉʊ-4 

 

 

ʈʠʩʫʥʦʢ 2.10. ɻʝʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ ʚʜʦʣʴ ʙʝʟʥʘʧʦʨʥʦʛʦ ʪʫʥʥʝʣʷ ʚʝʪʚʠ ʉʊ-4 

 

2.4. ɻʝʦʣʦʛʠʷ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʪʦʥʥʝʣʷ ʉʊ-4 

  ʆʩʥʦʚʥʳʤʠ ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʬʦʨʤʘʮʠʷʤʠ ʚʜʦʣʴ ʙʝʟʥʘʧʦʨʥʳʭ 

ʪʦʥʥʝʣʝʡ ʷʚʣʷʶʪʩʷ ʤʠʥʛʙʘʪʤʘʥʩʢʘʷ, ʢʘʨʘʢʫʟʩʢʘʷ ʠ ʚʝʨʭʥʝʦʙʠʛʘʨʤʩʢʘʷ 

ʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 



 

ʄʠʥʛʙʘʪʤʘʥʩʢʘʷ ʬʦʨʤʘʮʠʷ (K1ʤg) 

ʕʪʘ ʩʚʠʪʘ ʩʦʩʪʦʠʪ ʚ ʦʩʥʦʚʥʦʤ ʠʟ ʧʝʩʯʘʥʠʢʦʚ ʩ ʚʢʨʘʧʣʝʥʠʷʤʠ ʘʣʝʚʨʦʣʠʪʦʚ 

ʠ ʘʨʛʠʣʣʠʪʦʚ. ʉʊ-4 ʧʝʨʝʩʝʢʘʶʪ ʪʨʠ ʧʘʯʢʠ ʵʪʦʡ ʬʦʨʤʘʮʠʠ, ʥʘʯʠʥʘʷ ʦʪ 

ʧʦʟʜʥʝʡ (ʪʨʝʪʴʷ ʧʘʯʢʘ) ʫ ʧʦʨʪʘʣʘ ʜʦ ʨʘʥʥʝʡ (ʧʝʨʚʘʷ ʧʘʯʢʘ) ʫ ʢʦʥʮʘ ʪʦʥʥʝʣʷ: 

-ʪʨʝʪʴʷ ʧʘʯʢʘ (K1mg3): ʩʣʦʠ ʧʝʩʯʘʥʠʢʦʚ ʙʦʣʴʰʦʡ ʠ ʦʯʝʥʴ ʙʦʣʴʰʦʡ 

ʤʦʱʥʦʩʪʠ ʩ ʧʨʦʩʣʦʷʤʠ ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʙʨʝʢʯʠʠ (ʛʨʘʫʚʘʢʢʘ). ʄʦʱʥʦʩʪʴ ʵʪʦʡ 

ʧʘʯʢʠ ʩʦʩʪʘʚʣʷʝʪ 73 ʤ. 

-ʚʪʦʨʘʷ ʧʘʯʢʘ (K1mg2): ʯʝʨʝʜʦʚʘʥʠʝ ʩʣʦʝʚ ʢʦʨʠʯʥʝʚʳʭ ʧʝʩʯʘʥʠʢʦʚ 

ʤʘʣʦʡ ʠ ʩʨʝʜʥʝʡ ʤʦʱʥʦʩʪʠ ʩʦ ʩʣʦʷʤʠ ʩʝʨʦʚʘʪʦ-ʟʝʣʝʥʳʭ ʘʨʛʠʣʣʠʪʦʚ ʠ 

ʢʨʘʩʥʦʚʘʪʦ - ʢʦʨʠʯʥʝʚʳʭ ʘʣʝʚʨʦʣʠʪʦʚ ʤʘʣʦʡ ʠ ʩʨʝʜʥʝʡ ʤʦʱʥʦʩʪʠ. 

ʄʦʱʥʦʩʪʴ ʵʪʦʡ ʧʘʯʢʠ ʩʦʩʪʘʚʣʷʝʪ 38 ʤ. ʅʘ ʨʠʩʫʥʦʢ 2.11 ʧʦʢʘʟʘʥ ʦʙʱʠʡ ʚʠʜ 

K1mg2. 

 

Üôýÿùúö 2.11. Úíąôõ îôð îþúüúõ ûìăöô øôùïíìþøìùýöúõ ĀúüøìĂôô (K 1øg2)  

            ý ûüúý÷úċøô ûñýăìùôöúî, ìüïô÷÷ôþúî ô ì÷ñîüú÷ôþúî 
 

ʇʝʨʚʘʷ ʧʘʯʢʘ (K1mg1): ʂʦʨʠʯʥʝʚʳʝ ʧʝʩʯʘʥʠʢʠ ʙʦʣʴʰʦʡ ʠ ʦʯʝʥʴ 

ʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ ʩ ʪʦʥʢʠʤʠ ʧʨʦʩʣʦʷʤʠ ʘʨʛʠʣʣʠʪʦʚ ʠ ʘʣʝʚʨʦʣʠʪʦʚ. 

ʄʦʱʥʦʩʪʴ ɻ ʪʦʡ ʧʘʯʢʠ ʩʦʩʪʘʚʣʷʝʪ 96 ʤ. 



 

ʂʘʨʘʢʫʟʩʢʘʷ ʬʦʨʤʘʮʠʷ (K1kr) 

ʊʘʢʠʝ ʛʦʨʥʳʝ ʧʦʨʦʜʳ ʩʦʩʪʦʠʪ ʠʟ ʧʨʦʩʣʦʝʚ ʢʦʨʠʯʥʝʚʳʭ ʪʦʥʢʦʟʝʨʥʠʩʪʳʭ 

ʧʝʩʯʘʥʠʢʦʚ, ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʘʨʛʠʣʣʠʪʦʚ. ɺʙʣʠʟʠ ʢʦʥʪʘʢʪʘ ʩ 

ʚʝʨʭʥʝʦʙʠʛʘʨʤʩʢʦʡ ʬʦʨʤʘʮʠʝʡ ʯʘʱʝ ʚʩʪʨʝʯʘʶʪʩʷ ʚʢʨʘʧʣʝʥʠʷ ʘʣʝʚʨʦʣʠʪʦʚ, 

ʘʨʛʠʣʣʠʪʦʚ ʠ ʛʠʧʩʘ. ʅʘ ʩʘʤʦʤ ʜʝʣʝ, ʠʤʝʶʪʩʷ ʪʨʠ ʧʣʘʩʪʘ ʘʣʝʚʨʦʣʠʪʦʚ, 

ʩʝʨʦʚʘʪʦ-ʟʝʣʝʥʳʭ ʘʨʛʠʣʣʠʪʦʚ ʠ ʛʠʧʩʘ ʚ ʦʩʥʦʚʘʥʠʠ ʬʦʨʤʘʮʠʠ ʩ ʧʦʨʦʜʘʤʠ 

ʥʠʞʝʣʝʞʘʱʝʡ ʚʝʨʭʥʝʦʙʠʛʘʨʤʩʢʦʡ ʩʚʠʪʳ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʦʤʝʯʝʥʳ ʢʘʢ 

ʤʘʨʢʠʨʫʶʱʠʝ ʩʣʦʠ. ʕʪʠ ʩʣʦʠ ʧʦʢʘʟʘʥʳ ʥʘ ʧʨʦʜʦʣʴʥʦʤ ʛʝʦʣʦʛʠʯʝʩʢʦʤ 

ʧʨʦʬʠʣʝ ʉʊ-4 (ʨʠʩʫʥʦʢ 2.12). 

 

ʈʠʩʫʥʦʢ 2.12. ʆʙʱʠʡ ʚʠʜ ʧʦ ɹʇʃ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʩʥʠʟʫ ʚʚʝʨʭ. 1) ʢʨʘʩʥʦʚʘʪʦ-

ʢʦʨʠʯʥʝʚʳʝ ʘʣʝʚʨʦʣʠʪʳ, 2) ʩʝʨʦʚʘʪʦ-ʟʝʣʝʥʳʝ ʘʨʛʠʣʣʠʪʳ ʠ 3) ʨʦʟʦʚʘʪʦ-ʙʝʣʳʡ ʛʠʧʩ 

 

 ɺʝʨʭʥʝʦʙʠʛʘʨʤʩʢʘʷ ʬʦʨʤʘʮʠʷ (K1ob2) 

ɺʝʨʭʥʝʦʙʠʛʘʨʤʩʢʘʷ ʬʦʨʤʘʮʠʷ ʩʣʦʞʝʥʘ ʠʟ ʧʣʘʩʪʦʚ ʧʝʩʯʘʥʠʢʦʚ 

ʙʦʣʴʰʦʡ ʠ ʩʨʝʜʥʝʡ ʤʦʱʥʦʩʪʠ ʩ ʧʨʦʩʣʦʷʤʠ ʘʨʛʠʣʣʠʪʦʚ ʠ ʘʣʝʚʨʦʣʠʪʦʚ. 

ʇʣʘʩʪʳ ʘʣʝʚʨʦʣʠʪʦʚ ʚʩʪʨʝʯʘʶʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʚʩʝʤʝʩʪʥʦ ʚ ʜʘʥʥʦʡ 

ʬʦʨʤʘʮʠʠ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʩʣʦʝʚ ʤʝʞʜʫ ʩʣʦʷʤʠ ʧʝʩʯʘʥʠʢʦʚ. ʇʝʩʯʘʥʠʢʠ 

K1

ob2

K
1kr 



 

ʷʚʣʷʶʪʩʷ  ʪʚʝʨʜʳʤʠ ʠ ʪʦʥʢʦʟʝʨʥʠʩʪʳʤʠ, ʦʯʝʥʴ ʧʨʦʯʥʳʤʠ ʩ ʠʟʚʝʩʪʢʦʚʳʤ 

ʮʝʤʝʥʪʦʤ (ʧʣʦʪʥʳʤ ʠ ʪʚʝʨʜʳʤ), ʩʣʘʙʦ ʠ ʩʠʣʴʥʦ ʪʨʝʱʠʥʦʚʘʪʳʤʠ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʨʝʱʠʥ ʠ 

ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʙʣʠʟʣʝʞʘʱʠʭ ʧʦʜʟʝʤʥʳʭ ʧʨʦʭʦʜʦʢ, 

ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʝʩʧʣʦʰʥʦʩʪʝʡ ʚʜʦʣʴ ʙʝʟʥʘʧʦʨʥʳʭ 

ʪʦʥʥʝʣʝʡ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʜʝʥʳ  ʨʠʩʫʥʦʢ 2.13 ʠ ʚ ʪʘʙʣʠʮʝ 2.1. 

 

 

ʈʠʩʫʥʦʢ 2.13.ʉʪʨʝʦʛʨʘʤʤʘ ʥʝʩʧʣʦʰʥʦʩʪʠ ʉʊ-4 

 

 

 

 

 

 

 

 

 

 





 

 

ʊʘʙʣʠʮʘ 2.1. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʩʥʦʚʥʳʭ ʥʝʩʧʣʦʰʥʦʩʪʝʡ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʪʦʥʥʝʣʷ ʉʊ-4 ʈʦʛʫʥʩʢʦʡ ɻʕʉ 

ʊʠʧ ʅʘʧʨʘʚʣʝʥʠʝ 

/ ʋʛʦʣ 

ʧʘʜʝʥʠʷ [Á] 

ʇʨʦʪʷʞʝʥ- 

ʥʦʩʪʴ [ʤ] 

ʀʥʪʝʨʚʘʣ 

[ʩʤ] 

ʐʝʨʦʭʦʚʘʪʦʩʪʴ ʈʘʩʢʨʳʪʠʝ 

[ʤʤ] 
ɿʘʧʦʣʥʝʥʠʝ ɺʳʚʝʪʨʝʥʥʦʩʪʴ ʉʦʩʪʦʷʥʠʝ 

ʧʦ ʛʨʫʥʪ. 

ʚʦʜʘʤ       ʊʠʧ ʊʦʣʱʠʥʘ 

[ʤʤ] 

 

 

 

J1 

(ʅʘʧʣʘʩʪʦ- 

ʚʘʥʠʝ) 

 

 

 

 

127ę/70ę 

 

 

 

 

>20 

 

6-20 

(10%) 

20-60 

(40%) 

60-200 

(50%) 

ɺʦʣʥʠʩʪʘʷ 

ʛʣʘʜʢʘʷ ʜʦ 

ʰʝʨʦʭʦʚʘʪʦʡ 

(60%) ï ʇʣʦʩʢʦ 

ʛʣʘʜʢʘʷ ʜʦ 

ʰʝʨʦʭʦʚʘʪʦʡ 

(40%) 

 

 

 

0.1-1(60%) 

1-5 (30%) 

>5 (10%) 

ʅʝʪ (10%) 

ɻʣʠʥʘ 

(30%) 

ɻʠʧʩ 

(40%) 

ʂʘʣʴʮʠʪ 

(20%) 

 

 

<0.1(20%) 

0.1-1(30%) 

1-5 (30%) 

>5 (20%) 

ʉʣʝʛʢʘ ʜʦ 

ʫʤʝʨʝʥʥʦ 

ʚʳʚʝʪʨʝʣʳʡ 

ʄʦʢʨʳʡ ʜʦ 

ʢʘʧʘʶʱʝʛʦ 

 

 

 

ʉʠʩʪʝʤʘ 

ʪʨʝʱʠʥ J2 

 

 

 

 

056ę/42ę 

 

 

 

 

3-10 

 

 

 

6-20 

(40%) 

20-60 

(60%) 

ɺʦʣʥʠʩʪʘʷ 

ʛʣʘʜʢʘʷ ʜʦ 

ʰʝʨʦʭʦʚʘʪʦʡ 

(30%) ï ʇʣʦʩʢʦ 

ʛʣʘʜʢʘʷ ʜʦ 

ʰʝʨʦʭʦʚʘʪʦʡ 

(70%) 

0.1-1(50%) 

1-5 (40%) 

>5 (10%) 

ʅʝʪ (10%) 

ɻʣʠʥʘ 

(30%) 

ɻʠʧʩ 

(30%) 

ʂʘʣʴʮʠʪ 

(30%) 

<0.1(20%) 

0.1-1(30%) 

1-5 (30%) 

>5 (20%) 

ʉʣʝʛʢʘ ʜʦ 

ʫʤʝʨʝʥʥʦ 

ʚʳʚʝʪʨʝʣʳʡ 

ɺʣʘʞʥʳʡ 

ʜʦ ʤʦʢʨʦʛʦ 

 

 

ʉʠʩʪʝʤʘ 

ʪʨʝʱʠʥ J3 

 

 

222ę/45ę 

 

 

3-10 

 

6-20 

(20%) 

20-60 

(50%) 

60-200 

(30%) 

ɺʦʣʥʠʩʪʘʷ 

ʛʣʘʜʢʘʷ ʜʦ 

ʰʝʨʦʭʦʚʘʪʦʡ 

(40%) ï ʇʣʦʩʢʦ 

ʛʣʘʜʢʘʷ ʜʦ 

ʰʝʨʦʭʦʚʘʪʦʡ 

(40%) 

 

0.1-1(60%) 

1-5 (30%) 

>5 (10%) 

ʅʝʪ (10%) 

ɻʣʠʥʘ 

(20%) 

 

<0.1(20%) 

0.1-1(30%) 

1-5 (30%) 

>5 (20%) 

ʉʣʝʛʢʘ ʜʦ 

ʫʤʝʨʝʥʥʦ 

ʚʳʚʝʪʨʝʣʳʡ 

ɺʣʘʞʥʳʡ 

ʜʦ ʤʦʢʨʦʛʦ 

ʉʠʩʪʝʤʘ 

ʪʨʝʱʠʥ J4 

322ę/39ę 3-10 

10-20 

20-60 

(50%) 

60-200 

(50%) 

ɺʦʣʥʠʩʪʘʷ 

ʛʣʘʜʢʘʷ ʜʦ 

ʰʝʨʦʭʦʚʘʪʦʡ 

(40%) 

ʧʣʦʩʢʦʛʣʘʜʢʘʷ 

ʜʦ ʰʝʨʦʭʦʚʘʪʦʡ 

(60%) 

0.1-1(70%) 
1-5 (20%) 
>5 (10%) 

ʅʝʪ (10%), 

ɻʣʠʥʘ 

(20%), 

ɻʠʧʩ 

(40%) ʠ 

ʢʘʣʴʮʠʪ 

(30%) 

<0.1(20%) 
0.1-

1(30%) 
1-5 (30%) 
>5 (20%) 

ʉʣʝʛʢʘ ʜʦ 

ʫʤʝʨʝʥʥʦ 

ʚʳʚʝʪʨʝʣʳʡ 

ʄʦʢʨʳʡ ʜʦ 

ʢʦʧʘʶʱʝʛʦ 



 

2.4.1. ʈʘʟʣʦʤʳ  

ʆʩʥʦʚʥʳʤ ʨʘʟʣʦʤʦʤ, ʢʦʪʦʨʳʡ ʧʝʨʝʩʝʢʘʝʪ CT-4, ʷʚʣʷʝʪʩʷ ʨʘʟʣʦʤ F35 ʠ 

ʥʝʩʢʦʣʴʢʦ ʚʪʦʨʦʩʪʝʧʝʥʥʳʭ ʨʘʟʣʦʤʦʚ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʛʝʦʣʦʛʠʯʝʩʢʠʤ 

ʧʣʘʥʦʤ ʛʦʨʠʟʦʥʪʘ ʠ ʧʨʦʬʠʣʝʤ, ʧʝʨʝʩʝʯʝʥʠʝ ʙʝʟʥʘʧʦʨʥʳʤʠ ʪʦʥʥʝʣʷʤʠ 

ʨʘʟʣʦʤʘ F35 ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʚ ʧʠʢʝʪʘʭ ʦʪ 14+07 ʤ ʠ 14+28 ʤ ʜʣʷ ʉʊ4-ɸ ʠ 

ʚ ʧʠʢʝʪʘʭ 14+20 ʤ ʠ 4+43 ʤ ʜʣʷ ʉʊ4-ɹ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʝʜʘʚʥʦ ʧʨʦʙʫʨʝʥʥʳʤʠ ʨʘʟʚʝʜʦʯʥʳʤʠ ʩʢʚʘʞʠʥʘʤʠ ʥʘ 

ʫʯʘʩʪʢʝ ʚʙʣʠʟʠ ʮʝʤʝʥʪʘʮʠʦʥʥʦʡ ʛʘʣʝʨʝʠ  G1R ʥʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʠ  ʜʚʫʤʷ 

ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʳʤʠ ʩʢʚʘʞʠʥʘʤʠ, ʧʨʦʙʫʨʝʥʥʳʤʠ ʚ ʙʝʟʥʘʧʦʨʥʳʭ ʪʦʥʥʝʣʷʭ 

ʉʊ4-ɸ ʠ ʉʊ4-ɹ, ʤʦʱʥʦʩʪʴ ʛʣʠʥʢʠ ʪʨʝʥʠʷ ʚ ʦʩʥʦʚʥʦʡ ʚʝʪʚʠ ʨʘʟʣʦʤʘ 

ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ ʦʪ 3 ʜʦ 6 ʤ, ʥʦ ʚ ʥʝʢʦʪʦʨʳʭ ʤʝʩʪʘʭ ʦʥʘ ʤʦʞʝʪ 

ʜʦʩʪʠʛʘʪʴ 10 ʤ. 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʵʪʠʭ ʩʢʚʘʞʠʥ RE-37 [27] ʠ RE-38 [28] ʥʘ ʚʠʜʝ ʚ ʧʣʘʥʝ ʠ 

ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʜʦʣʴʥʦʤ ʧʨʦʬʠʣʝ ʧʦ ʪʨʘʩʩʝ ʜʚʫʭ ʦʪʚʝʪʚʣʝʥʠʡ 

ʙʝʟʥʘʧʦʨʥʳʭ ʪʦʥʥʝʣʝʡ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʦʢ 2.9 ʠ 2.10, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʌʦʪʦʛʨʘʬʠʠ ʷʱʠʢʦʚ ʩ ʢʝʨʥʘʤʠ ʠʟ ʨʘʟʚʝʜʦʯʥʦʡ ʩʢʚʘʞʠʥʳ RE-37, 

ʧʨʦʙʫʨʝʥʥʦʡ ʠʟʥʫʪʨʠ ʉʊ4-A ʥʘ ʧʠʢʝʪʝ 14+37 ʤ ʠ ʩʢʚʘʞʠʥʳ RE-38, 

ʧʨʦʙʫʨʝʥʥʦʡ ʠʟʥʫʪʨʠ ʉʊ4-ɺ ʥʘ ʧʠʢʝʪʝ 15+00ʤ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʠ 2.14  

ʧʦ 2.17. ʄʘʪʝʨʠʘʣʳ ʛʣʠʥʢʠ ʪʨʝʥʠʷ ʚʢʣʶʯʘʶʪ ʥʝʧʣʘʩʪʠʯʥʳʝ ʤʘʪʝʨʠʘʣʳ ʩ 

ʨʘʟʤʝʨʦʤ ʟʝʨʥʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʝʩʢʫ ʠ ʘʣʝʚʨʦʣʠʪʘʤ, ʩ 

ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʬʨʘʛʤʝʥʪʘʤʠ ʧʝʩʯʘʥʠʢʦʚ ʨʘʟʤʝʨʦʤ ʩ ʛʨʘʚʠʡ.  

ʈʘʩʧʦʣʦʞʝʥʠʝ ʩʢʚʘʞʠʥ ʩ RGC-06 [29] ʧʦ RGC-09 ʥʘ ʧʣʘʥʝ ʠ 

ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʜʦʣʴʥʳʡ ʧʨʦʬʠʣʴ ʚʜʦʣʴ G1R ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ  

2.18  ʧʦ 2.19, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʌʦʪʦʛʨʘʬʠʠ ʷʱʠʢʦʚ ʢʝʨʥʦʚ, ʦʪʦʙʨʘʥʥʳʭ ʠʟ 

ʩʢʚʘʞʠʥʳ RGC-08 [30] ʧʨʦʙʫʨʝʥʥʦʡ ʠʟʥʫʪʨʠ ʧʦʜʭʦʜʥʦʛʦ ʪʦʥʥʝʣʷ T-3ô 

ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 2.20 ʠ 2.21.  

 



 

      
ʈʠʩʫʥʦʢ 2.14: ʉʢʚʘʞʠʥʘ RE-37 ï ɿʦʥʘ 

ʩʜʚʠʛʘ ʨʘʟʣʦʤʘ 35 ʥʘ ʛʣʫʙʠʥʝ 59.90 ʜʦ 

62.85ʤ. 

 

      

ʈʠʩʫʥʦʢ 2.16. ʉʢʚʘʞʠʥʘ RE-38. ɿʦʥʘ 

ʩʜʚʠʛʘ ʨʘʟʣʦʤʘ 35 ʥʘ ʛʣʫʙʠʥʝ 71.30 ʜʦ 

74.40 

ʈʠʩʫʥʦʢ 2.17. ʉʢʚʘʞʠʥʘ RE-38. ɿʦʥʘ 

ʩʜʚʠʛʘ ʨʘʟʣʦʤʘ 35 ʥʘ ʛʣʫʙʠʥʝ 74.40 ʜʦ 

75.20 

 

ʈʠʩʫʥʦʢ  2.15: ʉʢʚʘʞʠʥʘ RE-37 ï ɿʦ ʥʘ 

ʩʜʚʠʛʘ ʨʘʟʣʦʤʘ 35 ʥʘ ʛʣʫʙʠʥʝ 62.85 ʜʦ 

66.55ʤ. 



 

 

 

ʈʠʩʫʥʦʢ 2.18. ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥ RGC-06 - RGC-09 

ʧʨʦʙʫʨʝʥʥʳʭ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʣʦʤʘ 35 ʥʘ ʚʠʜʝ ʚ ʧʣʘʥʝ ʮʝʤʝʥʪʘʮʠʦʥʥʦʡ ʛʘʣʝʨʝʠ G1R. 

 

 

ʈʠʩʫʥʦʢ 2.19. ʇʨʦʜʦʣʴʥʳʡ ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ ʚʜʦʣʴ ʮʝʤʝʥʪʘʮʠʦʥʥʦʡ ʛʘʣʝʨʝʠ 

G1R ʩ  ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥ RGC-06 - RGC-09 ʧʨʦʙʫʨʝʥʥʳʭ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʨʘʟʣʦʤʘ 35. 



 

   

ʈʠʩʫʥʦʢ 2.20. ʉʢʚʘʞʠʥʘ  RGC-08 ï ʟʦʥʘ 

ʩʜʚʠʛʘ ʨʘʟʣʦʤʘ ʥʘ ʛʣʫʙʠʥʝ 63.4 ʜʦ 67.2 ʤ 

ʈʠʩʫʥʦʢ 2.21. ʉʢʚʘʞʠʥʘ RGC-08 ï ʟʦʥʘ 

ʩʜʚʠʛʘ ʨʘʟʣʦʤʘ ʥʘ ʛʣʫʙʠʥʝ 67.2 ʜʦ 71.0 

ʤ 
 

 ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʨʦʤʝ ʨʘʟʚʝʜʦʯʥʳʭ ʩʢʚʘʞʠʥ, ʙʳʣ ʦʪʤʝʯʝʥ 

ʨʘʟʣʦʤ ˉ35 ʚ ʧʝʨʝʜʦʚʦʤ ʟʘʙʦʝ ʧʨʦʭʦʜʢʠ ʉʊ4-ɸ ʠ ʉʊ4-ɺ ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ ʠ 

ʫʛʣʦʤ ʧʘʜʝʥʠʷ 310Á-320Á/45Á, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʘʭ 2.22 ʠ 2.23 

 

ʈʠʩʫʥʦʢ 2.22: ɿʦʥʘ ʨʘʟʣʦʤʘ 35 ʤʘʪʝʨʠʘʣʳ ʛʣʠʥʳ, ʘʣʝʚʨʦʣʠʪ ʠ ʧʝʩʦʢ. ʂʨʘʩʥʳʝ 

ʣʠʥʠʠ ʧʦʢʘʟʳʚʘʶʪ ʛʨʘʥʠʮʫ ʣʝʞʘʯʝʛʦ ʙʦʢʘ ʨʘʟʣʦʤʘ ˉ35 ʚ ʪʦʥʥʝʣʝ ʉʊ4-B 

ɾʠʣʴʥʘʷ ʛʣʠʥʘ 
ʨʘʟʣʦʤʘ 35 

ʃʝʞʘʯʠʡ ʙʦʢ ʨʘʟʣʦʤʘ 35 
(ʈʘʟʜʨʦʙʣʝʥʥʘʷ K1ob2) 



 

 

ʈʠʩʫʥʦʢ 2.23: ʈʘʟʣʦʤ 35 ʚ ʪʦʥʥʝʣʝ ʉʊ4-A, ʢʨʘʩʥʦʡ ʩʪʨʝʣʢʦʡ ʧʦʢʘʟʘʥʦ ʥʘʧʨʘʚʣʝʥʠʝ 

ʟʝʨʢʘʣʴʥʳʭ ʩʢʦʣʴʞʝʥʠʡ ʥʘ ʧʣʦʩʢʦʩʪʠ ʨʘʟʣʦʤʘ 

ʕʪʦʪ ʨʘʟʣʦʤ ʩʦʝʜʠʥʝʥ ʩ ʜʚʫʤʷ ʦʩʥʦʚʥʳʤʠ ʨʘʟʣʦʤʘʤʠ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʦʢʦʣʦ ʠʣʠ ʚʦʢʨʫʛ ʩʪʚʦʨʘ ʧʣʦʪʠʥʳ: ʀʦʥʘʭʰʩʢʠʤ ʠ 

ɻʫʣʠʟʠʥʜʘʥʩʢʠʤ ʨʘʟʣʦʤʘʤʠ. ʉʦʛʣʘʩʥʦ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʜʣʷ 

ʨʘʟʣʦʤʘ F35 ʭʘʨʘʢʪʝʨʥʳ ʥʝʢʦʪʦʨʳʝ ʩʤʝʱʝʥʠʷ ʧʦʣʟʫʯʝʩʪʠ, ʪ.ʝ. 

ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʩʤʝʱʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 1-2 ʤʤ ʚ ʛʦʜ. ʉʦʛʣʘʩʥʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʧʳʪʘʥʠʡ ʃʶʞʦʥ, ʨʘʟʣʦʤ F35 ʷʚʣʷʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ 

ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʳʤ. 

2.4.2. ɻʠʜʨʦʛʝʦʣʦʛʠʷ  

ɺ ʮʝʣʦʤ, ʥʘ ʥʠʞʥʠʭ ʦʪʤʝʪʢʘʭ ʧʨʘʚʦʛʦ ʙʝʨʝʛʘ ʚʦʢʨʫʛ ʉʊ-4 ʫʨʦʚʝʥʴ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʷʚʣʷʝʪʩʷ ʨʦʚʥʳʤ ʠ ʥʠʞʝ, ʯʝʤ ʥʘ ʚʝʨʭʦʚʳʭ ʫʯʘʩʪʢʘʭ ʧʨʘʚʦʛʦ 

ʙʝʨʝʛʘ, ʦʩʦʙʝʥʥʦ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʫʯʘʩʪʢʘʤʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʜʦ 

ʀʦʥʘʭʰʩʢʦʛʦ ʨʘʟʣʦʤʘ. ʕʪʦ ʤʦʞʝʪ ʦʙʲʷʩʥʷʪʴʩʷ ʣʠʙʦ ʚʳʩʦʢʦʡ 

ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ ʛʦʨʥʳʭ ʤʘʩʩʠʚʦʚ ʚ ʥʠʟʦʚʦʡ ʯʘʩʪʠ ʧʨʘʚʦʛʦ ʙʝʨʝʛʘ, ʣʠʙʦ 

ʜʨʝʥʠʨʦʚʘʥʠʝʤ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʚ ʠʤʝʶʱʠʭʩʷ ʧʦʜʭʦʜʥʳʭ ʪʦʥʥʝʣʷʭ ʠ ʛʘʣʝʨʝʷʭ 

ʚ ʵʪʦʡ ʯʘʩʪʠ ʧʨʘʚʦʛʦ ʙʝʨʝʛʘ. 



 

 ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʛʝʦʪʝʭʥʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 
 

ɺ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʛʝʦʪʝʭʥʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʢʣʶʯʘʷ ʠʟʳʩʢʘʥʠʷ ʥʝʥʘʨʫʰʝʥʥʦʡ ʧʦʨʦʜʳ ʠ ʦʩʥʦʚʥʳʭ 

ʥʝʩʧʣʦʰʥʦʩʪʝʡ, ʘ ʪʘʢʞʝ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʛʦʨʥʳʭ ʤʘʩʩʠʚʦʚ ʧʦ ʤʝʪʦʜʘʤ Q ʠ 

GSI. ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʪʘʢʠʭ ʠʟʳʩʢʘʥʠʡ ʙʳʣʠ ʦʮʝʥʝʥʳ 

ʛʝʦʤʝʭʘʥʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʛʦʨʥʳʭ ʤʘʩʩʠʚʦʚ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʥʢʨʝʪʥʳʭ ʟʥʘʯʝʥʠʡ GSI ʠ ʢʨʠʪʝʨʠʷ ʨʘʟʨʫʰʝʥʠʷ Hoek-

Brown [31]. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ ʨʝʘʣʠʩʪʠʯʥʦʡ ʦʮʝʥʢʠ ʤʦʜʫʣʷ 

ʜʝʬʦʨʤʘʮʠʠ ʛʦʨʥʳʭ ʤʘʩʩʠʚʦʚ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʚʝ ʵʤʧʠʨʠʯʝʩʢʠʝ 

ʬʦʨʤʫʣʳ: ʦʜʥʘ ʠʟ ʥʠʭ ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʥʘʯʝʥʠʷ GSI, ʢʘʢ ʧʨʝʜʣʦʞʝʥʦ ʍʦʝʢʦʤ ʠ 

ʜʨ. [32], ʘ ʜʨʫʛʘʷ ï ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʥʘʯʝʥʠʷ Q, ʢʘʢ ʧʨʝʜʣʦʞʝʥʦ ɹʘʨʪʦʥʦʤ 

[33]. 

ɼʣʷ ʦʮʝʥʢʠ ʧʘʨʘʤʝʪʨʦʚ ʥʝʥʘʨʫʰʝʥʥʦʡ ʧʦʨʦʜʳ ʬʦʨʤʘʮʠʡ, ʟʘʣʝʛʘʶʱʠʭ 

ʧʦ ʪʨʘʩʩʝ ʙʝʟʥʘʧʦʨʥʳʭ ʪʦʥʥʝʣʝʡ, ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠ 

ʟʘʢʣʶʯʝʥʠʷ ʜʚʫʭ ʪʝʭʥʠʯʝʩʢʠʭ ʟʘʧʠʩʦʢ ʕʁʌʈʀ ʧʦ ʠʩʧʳʪʘʥʠʷʤ ʩ ʤʦʣʦʪʢʦʤ 

ʐʤʠʜʪʘ ʠ UCS ʜʣʷ ʧʝʩʯʘʥʠʢʦʚ ʚʝʨʭʥʝʦʙʠʛʘʨʤʩʢʦʡ (K1ob2), ʢʘʨʘʢʫʟʩʢʦʡ 

(K1kr) ʠ ʥʠʞʥʝʤʠʥʛʙʘʪʤʘʥʩʢʦʡ (K1mg1) ʩʚʠʪ, ʘ ʪʘʢʞʝ ʘʣʝʚʨʦʣʠʪʦʚ 

ʥʠʞʥʝʦʙʠʛʘʨʤʩʢʦʡ ʩʚʠʪʳ (K1ob1). 

ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʨʘʟʣʦʤʘ F35 ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʩ 

ʤʦʣʦʪʢʦʤ ʐʤʠʜʪʘ ʠ UCS ʜʣʷ ʤʘʪʝʨʠʘʣʦʚ ʞʠʣʴʥʦʡ ʛʣʠʥʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ 

[34]. 

ɼʘʥʥʳʝ ʠʩʧʳʪʘʥʠʡ ʠ ʧʦʜʨʦʙʥʳʝ ʨʘʩʯʝʪʳ ʠʩʧʳʪʘʥʠʡ ʩ ʤʦʣʦʪʢʦʤ 

ʐʤʠʜʪʘ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2.2. ʅʘ ʨʠʩʫʥʦʢ 2.24 ʧʦʢʘʟʘʥʳ 

ʛʠʩʪʦʛʨʘʤʤʳ ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʟʥʘʯʝʥʠʡ UCS ʜʣʷ ʧʝʩʯʘʥʠʢʦʚ ʪʨʝʭ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤʘʮʠʡ ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ ʠ ʥʘʩʳʱʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ. 

ɺ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʤ ʨʘʙʦʪʝ ʙʳʣʦ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʧʨʠʥʷʪʴ ʩʣʝʜʫʶʱʠʝ 

ʟʥʘʯʝʥʠʷ UCS ʚ ʢʘʯʝʩʪʚʝ  ʨʘʩʯʝʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ  ʜʣʷ  ʥʝʥʘʨʫʰʝʥʥʳʭ  

ʧʝʩʯʘʥʠʢʦʚ ʚ ʩʚʠʪʘʭ K1ob2, K1kr ʠ K1mg1 , ʚ ʥʘʩʳʱʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ: 

 



 

ʊʘʙʣʠʮʘ 2.2: ʉʚʦʜʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʩ ʤʦʣʦʪʢʦʤ ʐʤʠʜʪʘ 

ʜʣʷ ʧʝʩʯʘʥʠʢʦʚ K1ob2, K1kr ʠ K1ʤg1 ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ ʠ ʥʘʩʳʱʝʥʥʦʤ 

ʩʦʩʪʦʷʥʠʠ 
 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ 

ʧʘʨʘʤʝʪʨ 

ʇʝʩʯʘʥʠʢ 

 ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ 

ʩʦʩʪʦʷʥʠʠ 

ʇʝʩʯʘʥʠʢ ʚ 

ʥʘʩʳʱʝʥʥʦʤ 

ʩʦʩʪʦʷʥʠʠ 

 ̄ 281 49 

ʄʠʥʠʤʫʤ (Mʇa) 79 73 

ʄʘʢʩʠʤʫʤ (Mʇa) 167 145 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ (Mʇa) 115 109 

ʄʝʜʠʘʥʥʦʝ ʟʥʘʯʝʥʠʝ (Mʇa) 113 108 

ʉʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ (Mʇa) 18.3 18.5 

ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ (%) 16 16.9 

ʉʨʝʜʥʝʝ - ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ 

(ʄʇa) 

97 91 

 

 

ʘ) 

ʧʝʩʯʘʥʠʢʚ ʝʩʪʝʩʪʚʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ 

ʏ
ʘ
ʩ
ʪ
ʦ
ʪ
ʘ

 



 

 

ʈʠʩʫʥʦʢ 2.24: ɻʠʩʪʦʛʨʘʤʤʳ ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʟʥʘʯʝʥʠʡ UCS ʧʝʩʯʘʥʠʢʦʚ ʚ ʩʚʠʪʘʭ 

K1ob2, K1kr ʠ K1ʤg1 ʠ ʢʨʠʚʘʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ: a) ʧʝʩʯʘʥʠʢ ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ 

ʩʦʩʪʦʷʥʠʠ, ʚ) ʧʝʩʯʘʥʠʢ ʚ ʥʘʩʳʱʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ 

 

ɺ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʤ ʨʘʙʦʪʝ ʙʳʣʦ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʧʨʠʥʷʪʴ ʩʣʝʜʫʶʱʠʝ 

ʟʥʘʯʝʥʠʷ UCS ʚ ʢʘʯʝʩʪʚʝ  ʨʘʩʯʝʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ  ʜʣʷ  ʥʝʥʘʨʫʰʝʥʥʳʭ  

ʧʝʩʯʘʥʠʢʦʚ ʚ ʩʚʠʪʘʭ K1ob2, K1kr ʠ K1mg1 , ʚ ʥʘʩʳʱʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ: 

 ʅʝʥʘʨʫʰʝʥʥʳʝ ʧʝʩʯʘʥʠʢʠ ʩʚʠʪ K1ob2, K1kr ʠ K1mg1 ʚ ʥʘʩʳʱʝʥʥʦʤ 

ʩʦʩʪʦʷʥʠʠ: 

UCSdesign= 91 ʄʇa. 

ɺ ʜʘʥʥʦʤ ʨʘʙʦʪʝ ʚʳʰʝʫʢʘʟʘʥʥʳʝ ʟʥʘʯʝʥʠʷ UCS ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ 

ʢʘʯʝʩʪʚʝ ʨʘʩʯʝʪʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʜʣʷ UCS ʧʝʩʯʘʥʠʢʦʚ ʚ ʥʘʩʳʱʝʥʥʦʤ 

ʩʦʩʪʦʷʥʠʠ ʚʝʨʭʥʝʦʙʠʛʘʨʤʩʢʦʡ (K1ob2) ʬʦʨʤʘʮʠʠ. 

ɿʥʘʯʝʥʠʝ UCS ʜʣʷ ʘʣʝʚʨʦʣʠʪʦʚ K1ob1 

ɺ ʪʝʭʥʠʯʝʩʢʦʡ ʟʘʧʠʩʢʝ AFRY, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ ʜʦʢʫʤʝʥʪʝ  ̄PO/LOT 

4/ER/DT/096 ʦʪ 10.07.2019, ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʩ 

ʤʦʣʦʪʢʦʤ ʐʤʠʜʪʘ ʜʣʷ ʘʣʝʚʨʦʣʠʪʦʚ ʥʠʞʥʝʦʙʠʛʘʨʤʩʢʦʡ ʩʚʠʪʳ ʢʘʢ ʚ 

ʧʝʩʯʘʥʠʢʚ ʥʘʩʳʱʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ 

ã
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ì
 

 



 

ʝʩʪʝʩʪʚʝʥʥʦʤ, ʪʘʢ ʠ ʚ ʥʘʩʳʱʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʈʝʟʫʣʴʪʘʪʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʨʘʩʯʝʪʦʚ, ʘ ʪʘʢʞʝ ʢʨʠʚʘʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʢʘʟʘʥʳ ʥʘ 

ʛʠʩʪʦʛʨʘʤʤʘʭ ʥʘ ʨʠʩʫʥʦʢ 2.25. ʉʦʛʣʘʩʥʦ ʵʪʦʡ ʪʝʭʥʠʯʝʩʢʦʡ ʟʘʧʠʩʢʝ, 

ʵʢʚʠʚʘʣʝʥʪʥʦʝ ʟʥʘʯʝʥʠʝ UCS  ʜʣʷ ʘʣʝʚʨʦʣʠʪʦʚ K1ob1 ʚ ʥʘʩʳʱʝʥʥʦʤ 

ʩʦʩʪʦʷʥʠʠ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʧʨʠʥʷʪʴ ʨʘʚʥʳʤ 30 ʄʇa. ʊʘʢʦʝ ʞʝ ʟʥʘʯʝʥʠʝ 

ʠʩʧʦʣʴʟʦʚʘʥʦ ʚ ʢʘʯʝʩʪʚʝ ʨʘʩʯʝʪʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʜʣʷ UCS ʧʨʦʩʣʦʝʚ 

ʘʣʝʚʨʦʣʠʪʦʚ ʚʝʨʭʥʝʦʙʠʛʘʨʤʩʢʦʡ ʩʚʠʪʳ ʚ ʥʘʩʳʱʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ. 

ɿʥʘʯʝʥʠʝ UCS ʜʣʷ ʤʘʪʝʨʠʘʣʦʚ ʟʘʧʦʣʥʝʥʠʷ ʪʨʝʱʠʥ ʨʘʟʣʦʤʘ  F35 

ʀʩʧʳʪʘʥʠʷ ʩ ʤʦʣʦʪʢʦʤ ʐʤʠʜʪʘ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʜʣʷ ʤʘʪʝʨʠʘʣʦʚ 

ʟʘʧʦʣʥʝʥʠʷ ʪʨʝʱʠʥ ʟʦʥʳ ʀʦʥʘʭʰʩʢʦʛʦ ʨʘʟʣʦʤʘ ʚʥʫʪʨʠ ʪʫʥʥʝʣʷ ʉʊ4 ʚ 

ʝʩʪʝʩʪʚʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʘ ʠʭ ʨʝʟʫʣʴʪʘʪʳ ʠ ʵʢʚʠʚʘʣʝʥʪʥʦʝ ʟʥʘʯʝʥʠʝ UCS 

ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʟʦʥ ʀʦʥʘʭʰʩʢʦʛʦ ʨʘʟʣʦʤʘ ʠ ʨʘʟʣʦʤʘ F35. ɼʘʥʥʳʝ 

ʠʩʧʳʪʘʥʠʡ ʠ ʜʝʪʘʣʠ ʨʘʩʯʝʪʦʚ ʠʩʧʳʪʘʥʠʡ ʩ ʤʦʣʦʪʢʦʤ ʐʤʠʜʪʘ ʜʣʷ 

ʤʘʪʝʨʠʘʣʦʚ ʟʘʧʦʣʥʝʥʠʷ ʪʨʝʱʠʥ ʚ ʀʦʥʘʭʰʩʢʦʤ ʨʘʟʣʦʤʝ ʧʨʝʜʩʪʘʚʣʝʥʳ, ʘ 

ʨʝʟʫʣʴʪʘʪʳ ʦʙʦʙʱʝʥʳ ʚ ʪʘʙʣʠʮʘ 2.3. ʅʘ ʨʠʩʫʥʦʢ 2.26. ʧʦʢʘʟʘʥʘ 

ʛʠʩʪʦʛʨʘʤʤʘ ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʟʥʘʯʝʥʠʡ UCS ʜʣʷ ʛʣʠʥʢʠ ʪʨʝʥʠʷ ʚ ʟʦʥʝ 

ʀʦʥʘʭʰʩʢʦʛʦ ʨʘʟʣʦʤʘ ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ. 

 

ʘ) 

ʘʣʝʚʨʦʣʠʪ ʚʝʩʪʝʩʪʚʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ 
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ʙ) 

ʈʠʩʫʥʦʢ 2.25. ɻʠʩʪʦʛʨʘʤʤʳ ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʟʥʘʯʝʥʠʡ UCS ʘʣʝʚʨʦʣʠʪʦʚ ʚ 

ʩʚʠʪʝ K1ob1 ʠ ʢʨʠʚʘʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ: a) ʘʣʝʚʨʦʣʠʪ ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ 

ʩʦʩʪʦʷʥʠʠ ʠ ʙ) ʘʣʝʚʨʦʣʠʪ ʚ ʥʘʩʳʱʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ 

 

 ʊʘʙʣʠʮʘ 2.3.ʉʚʦʜʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʩ ʤʦʣʦʪʢʦʤ ʐʤʠʜʪʘ 

ʜʣʷ ʤʘʪʝʨʠʘʣʦʚ ʟʘʧʦʣʥʝʥʠʷ ʪʨʝʱʠʥ ʚ ʟʦʥʘʭ ʀʦʥʘʭʰʩʢʦʛʦ ʨʘʟʣʦʤʘ ʠ 

ʨʘʟʣʦʤʘ F35 ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ . 

 

 

 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʧʘʨʘʤʝʪʨ 

ʄʘʪʝʨʠʘʣ ʟʘʧʦʣʥʝʥʠʷ 

ʪʨʝʱʠʥ ʚ ʟʦʥʘʭ ʨʘʟʣʦʤʘ 

ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ 

 ̄ 46 

ʄʠʥʠʤʫʤ (Mʇa) 22 

ʄʘʢʩʠʤʫʤ (Mʇa) 38 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ (Mʇa) 27.7 

ʄʝʜʠʘʥʥʦʝ ʟʥʘʯʝʥʠʝ (Mʇa) 27 

ʉʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ (Mʇa) 4.0 

ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ (%) 14.4 

ʉʨʝʜʥʝʝ ï ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ (ʄʇa) 23.7 

 

ʘʣʝʚʨʦʣʠʪ ʚ ʥʘʩʳʱʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ 

ʏ
ʘ
ʩ
ʪ
ʦ
ʪ
ʘ

 



 

 

 

ʈʠʩʫʥʦʢ 2.26. ɻʠʩʪʦʛʨʘʤʤʳ ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʟʥʘʯʝʥʠʡ UCS ʤʘʪʝʨʠʘʣʘ ʟʘʧʦʣʥʝʥʠʷ ʪʨʝʱʠʥ ʚ 

ʟʦʥʝ ʨʘʟʣʦʤʘ ʧʦ ʢʨʠʚʦʡ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

 

ʏ
ʘ
ʩ
ʪ
ʦ
ʪ
ʘ

 

ɽʩʪʝʩʪʚʝʥʥʳʡ ʛʣʫʙʦʢʠʡ  



 

ɺʟʚʝʰʝʥʥʳʝ ʟʥʘʯʝʥʠʷ UCS ʠ ʤi ʜʣʷ ʬʦʨʤʘʮʠʠ K1ob2 

 ʅʘ ʦʩʥʦʚʘʥʠʠ ʫʢʘʟʘʥʥʦʛʦ ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʛʦʨʥʳʭ ʧʦʨʦʜ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ [36] ʚ ʢʘʞʜʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ 

ʬʦʨʤʘʮʠʠ ʧʦ ʪʨʘʩʩʝ ʙʝʟʥʘʧʦʨʥʳʭ ʪʦʥʥʝʣʝʡ, ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʳʝ ʟʥʘʯʝʥʠʷ UCS ʠ mi ʜʣʷ ʠʤʝʶʱʠʭʩʷ ʛʦʨʥʳʭ ʤʘʩʩʠʚʦʚ 

ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 3.4, ʦʥʠ ʞʝ ʧʨʠʥʷʪʳ ʚ ʢʘʯʝʩʪʚʝ ʨʘʩʯʝʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. 

 

 

 

 

 

 ̄

 

 

 

 

ɻʝʦʣʦʛʠ 

ʯʝʩʢʘʷ 

ʝʜʠʥʠʮʘ 

 

 

 

 

 

ʃʠʪʦʣʦʛʠʷ 

ʇʨʦʮʝʥʪʥʦʝ ʟʥʘʯʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʧʦʨʦʜ [36]  

 

 

ɺʟʚʝʰʝʥ ʥʦʝ 

ʟʥʘʯʝʥʠʝ 

UCS (ʄʇa) 

 

 

 

 

ɺʟʚʝʰʝʥʥʦʝ 

ʟʥʘʯʝʥʠʝ ʤi 

ʇʝʩʯʘʥʠʢʠ 

K1ʤg, K1ob2 ʠ 

k1kr 

ʇʝʩʯʘʥʠʢʠ 

ï ʩʣʝʛʢʘ 

ʚʳʚʝʪʨʝʣʳʝ 

ʨʘʟʛʨʫʞʝʥʥʳʝ 

 

ɸʣʝʚʨʦ- 

ʣʠʪʳ ʠ 

ʘʨʛʠʣʣʠʪʳ 

ɻʣʠʥʢʘ 

ʪʨʝʥʠʷ ʚ 

ʨʘʟʣʦʤʝ F35 

UCS=91 

ʄʇʘ 

UCS=70 

ʄʇʘ 

UCS=30 

ʄʇʘ 

UCS=15 

ʄʇʘ 

ʤi = 17 ʤi = 13 ʤi  = 7 ʤi = 7 

1 K1ob2 ʇʝʩʯʘʥʠʢ ʩ ʧʨʦʩʣʦʷʤʠ 

ʘʣʝʚʨʦʣʠʪʘ ʠ ʘʨʛʠʣʣʠʪʘ 

88%  12%  84 16 

 

 

2 

K1ob2 

(ʨʘʟʨʫʰʝʥ

ʥʘʷ ʟʦʥʘ 

ʨʘʟʣʦʤʘ 

35) 

ɺʳʚʝʪʨʝʣʳ  ʨʘʟʛʨʫʞʝʥʥʳʡ 

ʧʝʩʯʘʥʠʢ ʩ ʧʨʦʩʣʦʷʤʠ 

ʘʣʝʚʨʦʣʠʪʘ ʠ ʘʨʛʠʣʣʠʪʘ 

 88% 12%  65 12 

3 ʈʘʟʣʦʤ 35 ɾʠʣʴʥʘʷ ʛʣʠʥʘ    100% 15 7 

4 K1kr 

(ʨʘʟʨʫʰʝʥ

ʥʘʷ ʟʦʥʘ) 

ʨʘʟʣʦʤʘ 

35) 

ɺʳʚʝʪʨʝʣʳʡ ʨʘʟʛʨʫʞʝʥʥʳʡ 

ʯʝʨʝʜʦʚʘʥʠʝ ʧʝʩʯʘʥʠʢʘ, 

ʘʣʝʚʨʦʣʠʪʘ ʠ ʘʨʛʠʣʣʠʪʘ 

 69% 31%  58 11 



 

5 K1kr ʇʝʩʯʘʥʠʢ ʩ ʧʨʦʩʣʦʷʤʠ 

ʘʣʝʚʨʦʣʠʪʘ ʠ ʘʨʛʠʣʣʠʪʘ 

69%  31%  72 14 

 

6 K1mg1 ʇʝʩʯʘʥʠʢ ʩ ʧʨʦʩʣʦʷʤʠ 

ʘʣʝʚʨʦʣʠʪʘ ʠ ʘʨʛʠʣʣʠʪʘ 

80%  20%  79 15 

7 K1mg1 ʠ 

ʚʪʦʨʦʩʪʝʧ

ʨʘʟʣʦʤʳ 

 

ɺʳʚʝʪʨʝʣʳʡ ʨʘʟʛʨʫʞʝʥʥʳʡ 

ʧʝʩʯʘʥʠʢ ʩ ʧʨʦʩʣʦʷʤʠ 

ʘʣʝʚʨʦʣʠʪʘ ʠ ʘʨʛʠʣʣʠʪʘ 

 80% 20%  62 12 

8 K1mg2 ʏʝʨʝʜʦʚʘʥʠʝ ʧʝʩʯʘʥʠʢʘ, 

ʘʣʝʚʨʦʣʠʪʘ ʠ ʘʨʛʠʣʣʠʪʘ 

45%  55% 

 

 57 12 

9 K1mg2 ʠ 

ʚʪʦʨʦʩʪʝʧ 

ʨʘʟʣʦʤʳ 

ɺʳʚʝʪʨʝʣʳʡ ʨʘʟʛʨʫʞʝʥʥʳʡ 

ʯʝʨʝʜʦʚʘʥʠʝ ʧʝʩʯʘʥʠʢʘ, 

ʘʣʝʚʨʦʣʠʪʘ ʠ ʘʨʛʠʣʣʠʪʘ 

 45% 55%  48 10 

10 K1mg3 ʇʝʩʯʘʥʠʢ ʩ ʧʨʦʩʣʦʷʤʠ 

ʘʣʝʚʨʦʣʠʪʘ ʠ ʘʨʛʠʣʣʠʪʘ 

87%  13%  83 16 

11 K1mg3 ʠ 

ʚʪʦʨʦʩʪʝʧ 

ʨʘʟʣʦʤʳ 

 

ɺʳʚʝʪʨʝʣʳʡ ʨʘʟʛʨʫʞʝʥʥʳʡ 

ʧʝʩʯʘʥʠʢ ʩ ʧʨʦʩʣʦʷʤʠ 

ʘʣʝʚʨʦʣʠʪʘ ʠ ʘʨʛʠʣʣʠʪʘ 

 87% 13%  65 12 

 

 

 

 



 

ʇʘʨʘʤʝʪʨʳ ʧʨʦʯʥʦʩʪʠ ʥʘ ʩʜʚʠʛ ʜʣʷ ʥʝʩʧʣʦʰʥʦʩʪʝʡ 

ɺ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʩʥʘʯʘʣʘ ʜʘʶʪʩʷ ʧʦʷʩʥʝʥʠʷ ʧʦ ʧʨʦʮʝʜʫʨʝ ʦʮʝʥʢʠ 

ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʯʥʦʩʪʠ ʥʝʩʧʣʦʰʥʦʩʪʝʡ ʥʘ ʩʜʚʠʛ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 

ʘʥʘʣʠʟʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʜʟʝʤʥʳʭ ʢʣʠʥʴʝʚ ʚ ʉʊ-4, ʘ ʟʘʪʝʤ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʨʘʩʯʝʪʥʳʝ ʟʥʘʯʝʥʠʷ ʩʠʣʳ ʩʮʝʧʣʝʥʠʷ ʠ ʫʛʣʘ ʪʨʝʥʠʷ ʥʝʩʧʣʦʰʥʦʩʪʝʡ ʚ ʨʘʟʣʠʯʥʳʭ 

ʛʦʨʥʳʭ ʤʘʩʩʠʚʘʭ. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʨʝʱʠʥ ʚ ʨʘʟʣʠʯʥʳʭ ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʘʭ ʚ 

ʧʦʜʭʦʜʥʳʭ ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʪʫʥʥʝʣʷʭ ʥʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʠ ʢʝʨʥʦʚ ʥʝʜʘʚʥʦ 

ʧʨʦʙʫʨʝʥʥʳʭ ʩʢʚʘʞʠʥ, ʢʦʪʦʨʳʝ ʧʝʨʝʩʝʢʘʶʪ ʨʘʟʣʦʤ F35, ʬʠʢʩʠʨʦʚʘʣʠʩʴ 

ʢʦʵʬʬʠʮʠʝʥʪ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʩʪʝʥʦʢ ʪʨʝʱʠʥ (JC) ʠ ʧʨʦʯʥʦʩʪʴ ʥʘ ʩʞʘʪʠʝ ʩʪʝʥʦʢ 

ʪʨʝʱʠʥ (JCS). ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʧʦʢʘʟʘʪʝʣʴ JRC ʥʝʩʧʣʦʰʥʦʩʪʝʡ, 

ʚʢʣʶʯʘʷ ʧʣʦʩʢʦʩʪʠ ʥʘʧʣʘʩʪʦʚʘʥʠʷ ʠ ʢʨʫʧʥʳʝ ʪʨʝʱʠʥʳ, ʚ ʦʩʥʦʚʥʦʤ, ʥʘʭʦʜʠʪʩʷ ʚ 

ʜʠʘʧʘʟʦʥʝ ʤʝʞʜʫ 4 ʠ 8, ʩʦ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʝʤ 6, ʘ ʤʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ JCS 

ʨʘʚʥʳ 30 ʄʇʘ, ʯʪʦ ʨʘʚʥʦ ʟʥʘʯʝʥʠʶ UCS ʜʣʷ ʩʘʤʳʭ ʩʣʘʙʳʭ ʛʦʨʥʳʭ ʤʘʩʩʠʚʦʚ 

(ʘʣʝʚʨʦʣʠʪʳ). ɼʣʷ ʟʦʥ ʨʘʟʣʦʤʦʚ ʙʳʣʠ ʧʨʠʥʷʪʳ ʟʥʘʯʝʥʠʷ  JRC = 4 ʠ JCS = 15 

Mʇa (ʜʣʷ ʤʘʪʝʨʠʘʣʘ ʟʘʧʦʣʥʝʥʠʷ ʪʨʝʱʠʥ ʚ ʟʦʥʝ ʨʘʟʣʦʤʘ  ̄35).  

 

 

ʆʮʝʥʢʘ ʩʨʝʜʥʷʷ ʟʥʘʯʝʥʠʝ ʩ ʠ ◖ ʧʦ JRC ʠ JCS 



 

 

 ʈʠʩʫʥʦʢ 2.27: ʃʠʥʝʡʥʘʷ ʨʝʛʨʝʩʩʠʷ ʚʳʙʨʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ůn ʠ ʨʘʩʩʯʠʪʘʥʥʳʭ ʟʥʘʯʝʥʠʡ  
t  ʜʣʷ ʥʝʩʧʣʦʰʥʦʩʪʝʡ ʠ ʨʘʟʣʦʤʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʦʨʤʫʣʳ ɹʘʨʪʦʥʘ (ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ 

JRC ʠ JCS) 
 

 

ʉ ʫʯʝʪʦʤ ʢʨʠʪʝʨʠʝʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʘʚʦʙʝʨʝʞʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʫʨʦʚʥʷ 1 

[37], ʢ ʟʥʘʯʝʥʠʷʤ ʩʮʝʧʣʝʥʠʷ ʠ ʫʛʣʘ ʪʨʝʥʠʷ ʙʳʣ ʧʨʠʤʝʥʝʥ ʯʘʩʪʠʯʥʳʡ 

ʢʦʵʬʬʠʮʠʝʥʪ, ʨʘʚʥʳʡ 1.25 ʜʣʷ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʥʘʛʨʫʟʢʠ, 1.10 ʜʣʷ 

ʥʝʦʙʳʯʥʳʭ ʫʩʣʦʚʠʡ ʥʘʛʨʫʟʢʠ.  ʇʨʦʝʢʪʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʨʦʯʥʦʩʪʠ ʥʘ ʩʜʚʠʛ 

ʜʣʷ ʥʝʩʧʣʦʰʥʦʩʪʝʡ ʠ ʨʘʟʣʦʤʦʚ ʧʦ ʪʨʘʩʩʝ ʙʝʟʥʘʧʦʨʥʳʭ ʪʦʥʥʝʣʝʡ ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣʠʮʘ 2.5. 
 

ʊʘʙʣʠʮʘ 2.5. ʇʨʦʝʢʪʥʳʝ ʟʥʘʯʝʥʠʷ ʩʮʝʧʣʝʥʠʷ ʠ ʫʛʣʘ ʪʨʝʥʠʷ 

ʥʝʩʧʣʦʰʥʦʩʪʝʡ ʩ ʫʯʝʪʦʤ ʯʘʩʪʠʯʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ 

 

 

ʊʠʧ 

ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ 

ʩʮʝʧʣʝʥʠʷ ʠ ʫʛʣʘ 

ʪʨʝʥʠʷ 

ʏʘʩʪʠʯ- 

ʥʳʡ 

ʢʦʵʬʬʠ 

ʮʠʝʥʪ 

ʇʨʦʝʢʪʥʳʝ ʟʥʘʯʝʥʠʷ 

ʩʮʝʧʣʝʥʠʷ ʠ ʫʛʣʘ 

ʪʨʝʥʠʷ 
c [ʄʇʘ] ◖ [ʛʨʘʜ.] c [ʄʇʘ] ◖ [ʛʨʘʜ.] 

 
ʊʨʝʱʠʥʳ ʠ 

ʥʘʧʣʘʩʪʦʚʘʥʠʝ 

 

0.158 

 

24.2 

1.25 0.13 23 

1.10 0.14 22 

 

ʈʘʟʣʦʤʳ 

 

0.091 

 

14.9 

1.25 0.07 12 

1.10 0.08 14 

ʆʮʝʥʢʘ ʩʨʝʜʥʷʷ ʟʥʘʯʝʥʠʝ ʩ ʠ ◖ ʧʦ JRC ʠ JCS 



 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʛʦʨʥʳʭ ʤʘʩʩʠʚʦʚ ʜʣʷ ʦʮʝʥʢʠ  

ʛʝʦʤʝʭʘʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʧʨʠʤʝʥʝʥʠʷ ʩʠʩʪʝʤ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʛʦʨʥʳʭ ʤʘʩʩʠʚʦʚ 

ʷʚʣʷʝʪʩʷ ʨʘʟʙʠʚʢʘ ʧʦʨʦʜʥʳʭ ʤʘʩʩʠʚʦʚ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ ʟʦʥʝ ʙʝʟʥʘʧʦʨʥʳʭ 

ʪʦʥʥʝʣʝʡ ʧʦ ʢʣʘʩʩʘʤ, ʩ ʫʯʝʪʦʤ ʠʭ ʦʩʥʦʚʥʳʭ ʛʝʦʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʂʨʦʤʝ ʪʦʛʦ, ʵʪʠ ʩʠʩʪʝʤʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʨʘʩʩʯʠʪʘʪʴ 

ʛʝʦʪʝʭʥʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʜʘʥʥʳʭ ʧʦʨʦʜʥʳʭ ʤʘʩʩʠʚʦʚ, ʠʩʧʦʣʴʟʫʷ ʦʙʰʠʨʥʳʝ 

ʙʘʟʳ ʜʘʥʥʳʭ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ 

ʛʦʨʥʳʭ ʤʘʩʩʠʚʦʚ, ʟʘʣʝʛʘʶʱʠʭ ʚʦʢʨʫʛ ʙʝʟʥʘʧʦʨʥʳʭ ʪʦʥʥʝʣʝʡ, ʧʨʦʚʦʜʠʣʘʩʴ 

ʥʝʟʘʚʠʩʠʤʦ ʧʦ ʤʝʪʦʜʠʢʘʤ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʢʘʯʝʩʪʚʘ ʧʦʨʦʜʥʦʛʦ ʤʘʩʩʠʚʘ 

(Q), ʠ ʠʥʜʝʢʩʘ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʠ (GSI). 

ʂʘʯʝʩʪʚʦ ʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ (Q) 
 

ʉʠʩʪʝʤʘ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʯʝʩʪʚʘ ʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ (Q) ʙʳʣʘ ʧʝʨʚʦʥʘʯʘʣʴʥʦ 

ʨʘʟʨʘʙʦʪʘʥʘ ɹʘʨʪʦʥʦʤ ʠ ʜʨʫʛʠʤʠ (1974) [38], ʚ ʦʩʥʦʚʥʦʤ, ʜʣʷ ʮʝʣʠ ʧʨʦʢʣʘʜʢʠ 

ʪʦʥʥʝʣʝʡ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ, ʟʥʘʯʝʥʠʷ Q ʛʦʨʥʳʭ 

ʤʘʩʩʠʚʦʚ, ʧʨʦʭʦʜʷʱʠʭ ʚʜʦʣʴ ʪʦʥʥʝʣʝʡ, ʦʮʝʥʠʚʘʶʪʩʷ ʧʦ ʰʝʩʪʠ ʧʘʨʘʤʝʪʨʘʤ, 

ʧʦʩʣʝ ʯʝʛʦ ʜʣʷ ʢʘʞʜʦʛʦ ʤʘʩʩʠʚʘ ʥʘʟʥʘʯʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʘʷ ʩʠʩʪʝʤʘ ʢʨʝʧʠ. 

ɻʝʦʤʝʭʘʥʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʛʦʨʥʳʭ ʤʘʩʩʠʚʦʚ 

 ʂʨʠʪʝʨʠʠ ʨʘʟʨʫʰʝʥʠʷ ʍʦʝʢʘ-ɹʨʘʫʥʘ  

ʉ ʮʝʣʴʶ ʦʮʝʥʢʠ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʯʥʦʩʪʠ ʠ ʜʝʬʦʨʤʠʨʫʝʤʦʩʪʠ ʛʦʨʥʳʭ 

ʤʘʩʩʠʚʦʚ ʚʜʦʣʴ ʙʝʟʥʘʧʦʨʥʳʭ ʪʦʥʥʝʣʝʡ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʪʨʠ ʢʘʯʝʩʪʚʝʥʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʦʨʥʳʭ ʤʘʩʩʠʚʦʚ, ʘ ʠʤʝʥʥʦ: ʧʦʢʘʟʘʪʝʣʠ GSI, mi ʠ ʧʨʦʯʥʦʩʪʴ 

ʧʨʠ ʦʜʥʦʦʩʥʦʤ ʩʞʘʪʠʠ (UCS) ʥʝʥʘʨʫʰʝʥʥʳʭ ʧʦʨʦʜ. 

 ʆʙʦʙʱʝʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʢʨʠʪʝʨʠʷ ʨʘʟʨʫʰʝʥʠʷ ʍʦʝʢʘ-ɹʨʘʫʥʘ[31] ʜʣʷ 

ʪʨʝʱʠʥʦʚʘʪʳʭ ʛʦʨʥʳʭ ʤʘʩʩʠʚʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

„ „ „ ά Ͻ
„

„
ί́ 

ʛʜʝ:  „ ï ʤʘʢʩʠʤʘʣʴʥʦʝ ʦʩʥʦʚʥʦʝ ʥʘʧʨʷʞʝʥʠʝ; „ ï ʤʠʥʠʤʘʣʴʥʦʝ ʦʩʥʦʚʥʦʝ 

ʥʘʧʨʷʞʝʥʠʝ; „  ï ʧʨʦʯʥʦʩʪʴ ʥʝʥʘʨʫʰʝʥʥʦʡ ʧʦʨʦʜʳ ʧʨʠ ʦʜʥʦʦʩʥʦʤ ʩʞʘʪʠʠ; ά , ί 



 

ʠ ʘ- ʢʦʥʩʪʘʥʪʳ ʢʨʠʪʝʨʠʷ ʨʘʟʨʫʰʝʥʠʷ ʍʦʝʢʘ ʠ ɹʨʘʫʥʘ, ʢʦʪʦʨʳʝ ʟʘʚʠʩʷʪ ʦʪ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ. 

ɼʣʷ ʨʘʩʯʝʪʘ ʛʝʦʤʝʭʘʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʦʨʥʳʭ ʤʘʩʩʠʚʦʚ 

ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ RocLab (RocScience). 

ɼʣʷ ʨʘʩʯʝʪʘ ʛʝʦʤʝʭʘʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʛʦʨʥʳʭ ʤʘʩʩʠʚʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʨʘʟʣʠʯʥʳʝ ʚʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʪʘʢʠʝ ʢʘʢ ʚʟʚʝʰʝʥʥʳʝ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ mi ʠ 

UCS ʧʦʨʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʘ ʪʘʢʞʝ ʟʥʘʯʝʥʠʷ GSI ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʛʦʨʥʳʭ 

ʤʘʩʩʠʚʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʧʠʢʝʪʘʭ ʙʝʟʥʘʧʦʨʥʳʭ ʪʦʥʥʝʣʝʡ ʉʊ-4. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʨʘʩʯʝʪ 

ʙʨʘʣʩʷ ʤʘʢʩʠʤʘʣʴʥʳʡ ʧʦʢʨʳʚʘʶʱʠʡ ʧʣʘʩʪ ʥʘʜ ʵʪʦʡ ʯʘʩʪʴʶ ʪʦʥʥʝʣʷ ʉʊ-4. ɺ 

ʇʨʠʣʦʞʝʥʠʠ ɸ ʧʨʠʚʦʜʷʪʩʷ ʚʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʘ ʪʘʢʞʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ 

ʛʝʦʤʝʭʘʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʚʢʣʶʯʘʷ ʧʘʨʘʤʝʪʨʳ ʧʨʦʯʥʦʩʪʠ ʥʘ ʩʜʚʠʛ (C and f) 

ʜʣʷ ʥʝʥʘʨʫʰʝʥʥʳʭ ʛʦʨʥʳʭ ʤʘʩʩʠʚʦʚ (D=0) ʠ ʜʣʷ ʥʘʨʫʰʝʥʥʦʡ ʙʫʨʦʚʟʨʳʚʥʳʤʠ 

ʨʘʙʦʪʘʤʠ ʟʦʥʳ (D=0.5) ʚʦʢʨʫʛ ʙʝʟʥʘʧʦʨʥʳʭ ʪʦʥʥʝʣʝʡ. ɼʣʷ ʨʘʩʯʝʪʘ ʤʦʜʫʣʷ 

ʜʝʬʦʨʤʘʮʠʠ (Eʤ) ʧʨʠʥʠʤʘʣʦʩʴ ʚ ʨʘʩʯʝʪ ʥʝʥʘʨʫʰʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʨʦʜʳ ʩ ʪʝʤ, 

ʯʪʦʙʳ ʵʪʦ ʟʥʘʯʝʥʠʝ ʙʳʣʦ ʩʦʧʦʩʪʘʚʠʤʳʤ ʩ ʘʥʘʣʦʛʠʯʥʳʤ ʧʘʨʘʤʝʪʨʦʤ, 

ʨʘʩʩʯʠʪʘʥʥʳʤ ʧʦ ʤʝʪʦʜʠʢʝ Q. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʨʝʜʣʘʛʘʣʩʷ ʧʣʘʥ ʧʨʦʚʝʜʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ ʧʦ ʧʨʘʚʦʤʫ ʠ ʣʝʚʦʤʫ ʙʝʨʝʛʘʤ, ʚ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ ʜʚʫʭ 

ʣʝʪ ʥʠʢʘʢʠʝ ʠʟʳʩʢʘʥʠʷ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʧʦʨʦʜʳ ʧʦ ʤʝʩʪʫ ʚ ʩʪʚʦʨʝ 

ʧʣʦʪʠʥʳ ʈʦʛʫʥʩʢʦʡ ɻʕʉ ʧʨʦʠʟʚʦʜʠʪʴ ʥʝ ʙʳʣʦ ʚʦʟʤʦʞʥʦʩʪʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʘʥʥʳʝ, ʠʤʝʶʱʠʝʩʷ ʚ ʦʪʯʝʪʝ ʊʕʆ, ʢʦʪʦʨʳʝ, ʧʦ ʚʩʝʡ 

ʚʝʨʦʷʪʥʦʩʪʠ, ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ 

ʧʨʝʜʳʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʥʘʪʫʨʥʳʭ ʠʟʤʝʨʝʥʠʡ ʥʘʧʨʷʞʝʥʠʷ ʚ ʩʪʚʦʨʝ ʧʣʦʪʠʥʳ 

ɻʕʉ. ʉʦʚʝʨʰʝʥʥʦ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʠʩʧʳʪʘʥʠʡ ʥʘʧʨʷʞʝʥʠʷ 

ʛʨʫʥʪʘ ʧʦ ʤʝʩʪʫ ʚ ʨʘʤʢʘʭ ʨʘʙʦʪ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʙʫʜʫʪ ʧʨʦʚʝʨʝʥʳ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʪʢʦʨʨʝʢʪʠʨʦʚʘʥʳ. 

 

 

 

 



 

ɺʳʚʦʜʳ ʧʦ ʛʣʘʚʝ 2. 

1. ʆʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʬʦʨʤʘʮʠʠ ʚʜʦʣʴ ʙʝʟʥʘʧʦʨʥʳʭ 

ʪʦʥʥʝʣʝʡ ʉʊ-4: ʄʠʥʛʙʘʪʤʘʥʩʢʘʷ, ʂʘʨʘʢʫʟʩʢʘʷ ʠ ɺʝʨʭʥʝʦʙʠʛʘʨʤʩʢʘʷ. 

2. ʇʨʦʠʟʚʝʜʝʥʳ ʜʘʥʥʳʝ ʛʝʦʪʝʭʥʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʚʢʣʶʯʘʷ ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ  ʧʦ ʥʝʨʘʟʨʫʰʝʥʥʦʡ ʧʦʨʦʜʳ ʠ ʦʩʥʦʚʥʳʝ ʥʝʩʧʣʦʰʥʦʩʪʠ, 

ʪʘʢʞʝ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ ʤʝʪʦʜʳ Q ʠ GSI. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʙʳʣʠ ʦʮʝʥʝʥʳ ʛʝʦʪʝʭʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʟʣʠʯʥʳʭ ʚʠʜʳ ʛʦʨʥʳʭ 

ʧʦʨʦʜ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʘʣʴʥʳʭ  ʟʥʘʯʝʥʠʡ GSI ʠ ʢʨʠʪʝʨʠʷ ʨʘʟʨʫʰʝʥʠʷ Hoek-

Brown. 

3. ʇʨʦʠʟʚʝʜʝʥʘ ʦʮʝʥʢʘ ʧʘʨʘʤʝʪʨʦʚ ʥʝʥʘʨʫʰʝʥʥʦʡ ʧʦʨʦʜʳ ʬʦʨʤʘʮʠʡ, 

ʟʘʣʝʛʘʶʱʠʭ ʧʦ ʪʨʘʩʩʝ ʙʝʟʥʘʧʦʨʥʳʭ ʪʦʥʥʝʣʝʡ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʟʫʣʴʪʘʪʦʚ ʠ 

ʟʘʢʣʶʯʝʥʠʷ ʜʚʫʭ ʪʝʭʥʠʯʝʩʢʠʭ ʟʘʧʠʩʦʢ ʕʁʌʈʀ ʠʩʧʳʪʘʥʠʝʤ ʤʦʣʦʪʢʦʤ ʐʤʠʜʪʘ ʠ 

UCS ʜʣʷ ʧʝʩʯʘʥʠʢʦʚ ʚʝʨʭʥʝʦʙʠʛʘʨʤʩʢʦʡ (K1ob2), ʢʘʨʘʢʫʟʩʢʦʡ (K1kr) ʠ 

ʥʠʞʥʝʤʠʥʛʙʘʪʤʘʥʩʢʦʡ (K1mg1) ʩʚʠʪ, ʘ ʪʘʢʞʝ ʘʣʝʚʨʦʣʠʪʦʚ ʥʠʞʥʝʦʙʠʛʘʨʤʩʢʦʡ 

ʩʚʠʪʳ (K1ob1). 

4. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ  ʛʝʦʣʦʛʠʯʝʩʢʠʭ  ʠʟʳʩʢʘʥʠʡ,  ʚʳʧʦʣʥʝʥʥʳʭ  ʜʣʷ  ʨʘʟʣʦʤʘ  

F35, ʚʢʣʶʯʘʷ ʧʨʦʙʫʨʝʥʥʳʝ ʩʢʚʘʞʠʥʳ RGC-06 - RGC-09, ʯʪʦ ʤʘʪʝʨʠʘʣʳ 

ʟʘʧʦʣʥʝʥʠʷ ʪʨʝʱʠʥ ʚ ʨʘʟʣʦʤʝ F35 ʷʚʣʷʶʪʩʷ ʦʯʝʥʴ ʩʣʘʙʳʤʠ, ʠ ʠʭ ʟʥʘʯʝʥʠʷ UCS 

ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʤʥʦʛʦ ʤʝʥʴʰʝ ʧʘʨʘʤʝʪʨʦʚ, ʦʧʨʝʜʝʣʝʥʥʳʭ ʜʣʷ ʤʘʪʝʨʠʘʣʦʚ 

ʟʘʧʦʣʥʝʥʠʷ ʪʨʝʱʠʥ ʚ ʀʦʥʘʭʰʩʢʦʤ ʨʘʟʣʦʤʝ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʜʣʷ UCS ʤʘʪʝʨʠʘʣʦʚ 

ʟʘʧʦʣʥʝʥʠʷ ʪʨʝʱʠʥ ʚ ʨʘʟʣʦʤʝ F35 ʧʨʠʥʠʤʘʝʪʩʷ, ñʩʨʝʜʥʝʝ ʠʟ ï 3-ʭ ʩʪʘʥʜʘʨʪʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝò, ʪ.ʝ. ʩʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 99.7%. 

 

 

 

 

 

 

 



 

ɻʣʘʚʘ 3. ʀʉʉʃɽɼʆɺɸʅʀɽ ʅɼʉ ɻɽʆʊɽʍʅʀʏɽʉʂʀʁ 

ʄʆʅʀʊʆʈʀʅɻ ʉʊ-4 ʈʆɻʋʅʉʂʆʁ ɻʕʉ 

3.1. ɿʘʚʠʩʠʤʦʩʪʴ ʤʠʥʠʤʘʣʴʥʦʡ ʛʣʫʙʠʥʳ  ʟʘʣʦʞʝʥʠʷ 

ʥʘʧʦʨʥʳʭ ʥʝʦʙʣʠʮʦʚʘʥʥʳʭ ʪʦʥʥʝʣʝʡ 
 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʘʢʪʠʢʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʦʜʟʝʤʥʳʭ 

ʥʘʧʦʨʥʳʭ ʚʦʜʦʚʦʜʦʚ ʚ ʩʢʘʣʴʥʳʭ ʧʦʨʦʜʘʭ ʙʦʣʴʰʘʷ ʨʦʣʴ ʦʪʚʦʜʠʪʩʷ 

ʜʝʬʦʨʤʘʪʠʚʥʳʤ ʩʚʦʡʩʪʚʦʤ ʧʦʨʦʜ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤ ʧʦʣʥʫʶ ʫʧʨʫʛʫʶ ʠ 

ʧʣʘʩʪʠʯʝʩʢʫʶ ʜʝʬʦʨʤʘʮʠʶ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʜʘʚʣʝʥʠʷ ʚʦʜʳ ʚ ʚʦʜʦʚʦʜʝ. ʕʪʠ 

ʩʚʦʡʩʪʚʘ ʟʘʚʠʩʷʪ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʦʨʦʜʳ ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʟʘʣʝʛʘʥʠʷ, 

ʦʪʣʠʯʘʶʱʠʭ ʝʸ ʦʪ ʠʜʝʘʣʴʥʦ ʫʧʨʫʛʦʡ ʩʨʝʜʳ, ʪ.ʝ. ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʨʘʟʥʦʨʦʜʥʦʩʪʠ, 

ʘʥʪʠʟʦʪʨʦʧʥʦʩʪʠ, ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʚʝʣʠʯʠʥʳ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʚʥʫʪʨʝʥʥʠʭ ʥʘʧʨʷʞʝʥʠʡ ʠ ʜʨ.  

ɼʝʬʦʨʤʘʪʠʚʥʳʝ ʩʚʦʡʩʪʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʦʜʫʣʝʤ ʝʸ 

ʜʝʬʦʨʤʘʮʠʠ ʝʸ ʝʩʪʝʩʪʚʝʥʥʦʤ ʟʘʣʝʛʘʥʠʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʨʘʩʯʝʪʘʭ ʤʦʜʫʣʷ 

ʫʧʨʫʛʦʩʪʠ ɽ, ʜʝʬʦʨʤʘʮʠʡ ʤʘʩʩʠʚʥʳʭ ʦʜʥʦʨʦʜʥʳʭ ʧʣʦʪʥʳʭ ʠ ʧʨʦʯʥʳʭ ʧʦʨʦʜ. 

ɿʥʘʯʝʥʠʝ ʜʝʬʦʨʤʘʪʠʚʥʳʭ ʩʚʦʡʩʪʚ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʘʪʦʯʥʦ ʙʣʠʟʢʦ ʧʦʜʦʡʪʠ ʢ ʦʮʝʥʢʝ 

ʬʘʢʪʠʯʝʩʢʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʫʩʠʣʠʡ ʦʪ ʚʥʫʪʨʝʥʥʝʛʦ ʜʘʚʣʝʥʠʷ ʚʦʜʳ ʤʝʞʜʫ 

ʦʙʜʝʣʢʦʡ ʥʘʧʦʨʥʦʛʦ ʚʦʜʦʚʦʜʘ ʠ ʦʢʨʫʞʘʶʱʝʡ ʧʦʨʦʜʦʡ, ʘ ʵʪʦ ʧʦʟʚʦʣʷʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʥʠʤʘʪʴ ʥʘʠʙʦʣʝʝ ʵʢʦʥʦʤʠʯʥʳʝ ʨʝʰʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘʧʦʨʥʳʭ 

ʚʦʜʦʚʦʜ, ʤʘʢʩʠʤʘʣʴʥʦ ʠʩʧʦʣʴʟʫʷ ʥʝʩʫʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʩʢʘʣʳ. 

 ʈʘʩʯʝʪ ʦʙʜʝʣʦʢ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʪʦʥʥʝʣʝʡ ʚʩʝʭ ʪʠʧʦʚ (ʚʢʣʶʯʘʷ ʬʘʩʦʥʥʳʝ 

ʯʘʩʪʠ ʩʢʘʣʴʥʳʭ ʦʙʦʣʦʯʝʢ) ʥʘ ʣʶʙʳʝ ʩʦʯʝʪʘʥʠʷ ʥʘʛʨʫʟʦʢ ʧʨʦʠʟʚʦʜʠʪʴ ʩ ʫʯʝʪʦʤ 

ʦʪʧʦʨʘ ʧʦʨʦʜʳ. 

 ʇʨʠ ʟʘʣʦʞʝʥʠʠ ʥʘʧʦʨʥʦʛʦ ʪʦʥʥʝʣʷ ʥʘ ʛʣʫʙʠʥʝ ʤʝʥʝʝ ʪʨʸʭ ʝʛʦ ʜʠʘʤʝʪʨʦʚ 

ʧʨʠʥʠʤʘʝʤʘʷ ʚʝʣʠʯʠʥʘ ʦʪʧʦʨʘ ʧʦʨʦʜʳ ʜʦʣʞʥʳ ʙʳʪʴ ʩʧʝʮʠʘʣʴʥʦ ʦʙʦʩʥʦʚʘʥʦ[2].    

 ʇʨʠ ʨʘʩʯʝʪʝ ʦʙʜʝʣʦʢ ʥʘʧʦʨʥʳʭ ʪʦʥʥʝʣʝʡ ʥʘ ʚʥʫʪʨʝʥʥʝʝ ʜʘʚʣʝʥʠʝ ʩ ʫʯʝʪʦʤ 

ʚʝʣʠʯʠʥʳ ʦʪʙʦʨʘ ʧʦʨʦʜʳ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʧʨʠʥʠʤʘʝʤʘʷ ʚʝʣʠʯʠʥʘ ʜʘʚʣʝʥʠʷ, 

ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʥʘ ʧʦʨʦʜʫ ʥʝ ʧʨʝʚʳʰʘʣʘ ʚʝʩʘ ʪʦʣʱʠʥʳ ʧʦʨʦʜ ʥʘʜ ʪʦʥʥʝʣʝʤ. 

 ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʫʯʝʪʫ ʦʪʙʦʨʘ ʧʦʨʦʜʳ ʧʨʠ ʥʝʩʦʙʣʶʜʝʥʠʠ ʵʪʦʛʦ ʫʩʣʦʚʠʷ, ʘ 

ʪʘʢʞʝ ʧʨʠ ʨʘʩʧʦʣʦʞʝʥʠʠ ʥʘʧʦʨʥʦʛʦ ʪʦʥʥʝʣʷ ʚʙʣʠʟʠ ʩʢʣʦʥʘ ʜʦʣʞʥʘ ʙʳʪʴ 

ʩʧʝʮʠʘʣʴʥʦ ʦʙʦʩʥʦʚʘʥʦ.  



 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʤʠʥʠʤʘʣʴʥʦʡ ʥʝʦʙʭʦʜʠʤʦʡ ʪʦʣʱʠ H  ʩʢʘʣʴʥʳʭ ʧʦʨʦʜ ʥʘʜ 

ʥʝʦʙʣʠʮʦʚʘʥʥʳʤ ʥʘʧʦʨʥʳʤ ʪʦʥʥʝʣʝʤ ʩ ʚʥʫʪʨʝʥʥʠʤ ʜʘʚʣʝʥʠʝʤ r ʯʘʩʪʦ 

ʧʨʠʥʠʤʘʶʪ: 

            2 2ʩ ʟH R k Rg r= = Ö Ö,                                   (3.1) 

 ʛʜʝ: Cgï ʦʙʲʝʤʥʳʡ ʚʝʩ ʩʢʘʣʳ, ʪ/ʤ
3
; Rï ʨʘʜʠʫʩ ʚʳʨʘʙʦʪʢʠ; ʟk ï ʢʦʵʬʬʠʮʠʝʥʪ 

ʟʘʧʘʩʘ.  

 ʆʪʩʶʜʘ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʝ ʜʘʚʣʝʥʠʝ 

        ʩ

ʟ

H H
k

g
r l= Ö = ,                                                                (3.2) 

ʛʜʝ: Hï ʚ ʤ, r ï ʚ ʪ/ʤ
3
.   ʧʨʠ 2.5ʩg=  ʪ/ʤ

3
  ʠ  5ʟk = ,    

1

2
Hr= Ö ʠ 2H P=  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʦʧʳʪʦʚ, ʧʨʦʚʝʜʝʥʥʳʭ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʧʣʦʪʠʥʳ ʆʣʪ-ʅʝʡ-

ʃʝʨʠʜʞ, ʙʳʣʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʚʝʩʴ ʩʢʘʣʴʥʳʡ ʤʘʩʩʠʚ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʧʦʜʥʷʪ ʪʦʣʴʢʦ 

ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʩʢʘʣʳʚʘʶʱʠʝ ʥʘʧʨʷʞʝʥʠʷ ʧʨʝʚʳʰʘʶʪ ʧʨʝʜʝʣʴʥʳʝ ʥʝ ʪʦʣʴʢʦ ʚ 

ʢʘʢʦʡ-ʣʠʙʦ ʪʦʯʢʝ, ʘ ʧʦʚʩʝʤʝʩʪʥʦ. ʆʧʳʪʳ ʪʘʢʞʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫʧʨʫʛʠʝ 

ʜʝʬʦʨʤʘʮʠʠ ʩʢʘʣʳ ʦʢʘʟʳʚʘʶʪʩʷ ʧʨʝʚʟʦʡʜʝʥʥʳʤʠ ʠ ʤʝʣʢʠʝ ʪʨʝʱʠʥʳ ʚ ʩʢʘʣʝ 

ʥʘʯʠʥʘʶʪ ʧʦʷʚʣʷʪʴʩʷ ʟʘʜʦʣʛʦ ʜʦ ʧʦʣʥʦʛʦ ʥʘʨʫʰʝʥʠʷ ʤʘʩʩʠʚʘ [5]. 

ʚʝʨʪʠʢʘʣʴʥʳʝ          ( );ʩ H xJs g= Ö -                                                           (3.3) 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ       ( ),h ʩk H xs g= Ö Ö - 

ʈʘʩʪʷʛʠʚʘʶʱʠʝ ʪʘʥʛʝʥʮʠʘʣʴʥʳʝ ts  ʠ ʩʞʠʤʘʶʱʠʝ ʨʘʜʠʘʣʴʥʳʝ rs  

ʥʘʧʨʷʞʝʥʠʷ ʚ ʩʢʘʣʝ ʥʘ ʨʘʩʩʪʦʷʥʠʠ x ʦʪ ʮʝʥʪʨʘ ʥʘʧʦʨʥʦʛʦ ʪʦʥʥʝʣʷ, ʚʳʟʚʘʥʥʳʝ 

ʚʥʫʪʨʝʥʥʠʤ ʜʘʚʣʝʥʠʝʤ ʚʦʜʳ ʚ ʥʝʤ r, ʨʘʚʥʳ: 

2

t r

R

x
s s r

å õ
=- = Öæ ö

ç ÷
                                                            (3.4) 

ɽʩʣʠ ʥʘ ʢʘʢʦʡ-ʪʦ ʛʣʫʙʠʥʝ ( )1H x-  ʪʦ ,t hs s¢  
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                                             (3.5)    

 ʉʞʠʤʘʶʱʠʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʤʘʩʩʠʚʝ (ʨʠʩʫʥʦʢ 3.1) ʥʘ ʛʣʫʙʠʥʝ ( )H x-  ʨʘʚʥʳ:  



 

                  
 

ʈʠʩʫʥʦʢ 3.1. ʆʧʨʝʜʝʣʝʥʠʝ ʤʠʥʠʤʘʣʴʥʦʡ ʛʣʫʙʠʥʳ ʟʘʣʦʞʝʥʠʷ ʥʝʦʙʣʠʮʦʚʘʥʥʦʛʦ ʪʦʥʥʝʣʷ; 

ʘ)- ʚ ʧʨʦʯʥʦʡ ʩʢʘʣʝ; ʙ) ï ʚ ʪʨʝʱʠʥʦʚʘʪʦʡ ʩʢʘʣʝ 
 

ʪʦ ʚ ʩʢʘʣʝ ʥʝ ʧʦʷʚʷʪʩʷ ʚʝʨʪʠʢʘʣʴʥʳʝ ʪʨʝʱʠʥʳ. ʆʙʦʟʥʘʯʠʤ:  

1

;
H

n
x
=      ,Hr l= Ö  

ʛʜʝ: l ï ʠʩʢʦʤʳʡ ʢʦʵʬʬʠʮʠʝʥʪ. 

ʊʦʛʜʘ, ʦʯʝʚʠʜʥʦ,                    
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l g

-
¢ Ö Ö Ö                                       (3.6) 

ʛʜʝ ʚʩʝ ʣʠʥʝʡʥʳʝ ʨʘʟʤʝʨʳ ï ʚ ʤʝʪʨ, ʘ Cg  ï ʚ ʪ/ʤ
3
. 

ɽʩʣʠ ʫʯʝʩʪʴ ʜʦʧʫʩʢʘʝʤʦʝ ʥʘʧʨʷʞʝʥʠʝ ʛʦʨʥʦʡ ʧʦʨʦʜʳ ʥʘ ʨʘʩʪʷʞʝʥʠʝ 1s, ʪʦ 

ʬʦʨʤʫʣʘ (3.6) ʜʣʷ l ʧʦʣʫʯʠʪ ʚʠʜ: 
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ɼʣʷ ʩʣʫʯʘʷ 3n= ; 1 / 3x H= ; 2.5ʩg= ʪ/ʤ
3
; 0.7k= ; 1 0s=  ʠʤʝʝʤ: 
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ʊʘʙʣʠʮʘ 3.1. ɼʣʷ ʨʘʟʣʠʯʥʳʭ ʩʦʦʪʥʦʰʝʥʠʡ /H R ʠʤʝʝʤ: 
/H R l 
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ɺ ʪʨʝʱʠʥʦʚʘʪʦʡ ʩʢʘʣʝ ʩ ʨʘʜʠʘʣʴʥʳʤʠ ʪʨʝʱʠʥʘʤʠ ʥʘʧʨʷʞʝʥʠʷ ʫʤʝʥʴʰʘʝʪʩʷ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʧʝʨʚʦʡ ʩʪʝʧʝʥʠ ʧʝʨʚʦʡ ʩʪʝʧʝʥʠ x.   

 ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʘʥʘʣʦʛʠʯʥʦ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ: 
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                                                  (3.8) 

ʆʧʨʝʜʝʣʷʝʤ, ʥʘ ʢʘʢʦʡ ʛʣʫʙʠʥʫ, ʥʘ ʢʦʪʦʨʦʡ ʧʨʝʢʨʘʱʘʝʪʩʷ ʚʣʠʷʥʠʝ 

ʧʦʚʝʨʭʥʦʩʪʴ ʟʝʤʣʠ, ʥʘ ʥʘʧʦʨʥʳʡ ʪʦʥʥʝʣʴ, ʠʩʧʳʪʳʚʘʶʱʠʡ ʚʥʫʪʨʝʥʥʝʝ ʜʘʚʣʝʥʠʝ 

ʚʦʜʳ, ʪ.ʝ. ʥʘʯʠʥʘʷ ʩ ʢʘʢʦʡ ʛʣʫʙʠʥʳ, ʚʳʨʘʙʦʪʢʫ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʟʘʛʣʫʙʣʝʥʥʦʡ [4]. 

 ɺ ʟʘʛʣʫʙʣʝʥʥʦʡ ʚʳʨʘʙʦʪʢʝ ʪʘʥʛʝʥʮʠʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʢʦʥʪʫʨʝ ʩʝʯʝʥʠʷ 

ʥʘʭʦʜʠʤ ʩʦʛʣʘʩʥʦ ʬʦʨʤʫʣʝ. 

() () ()0 0 2 0
( 2 ) cos2 ,in o o

qqs r r qè ø=- - - Ö
ê ú

                                       (3.9)  

ʩʦʩʪʘʚʣʷʝʪ oqs r=- . 

 ɺ ʥʝʟʘʛʣʫʙʣʝʥʥʦʡ ʚʳʨʘʙʦʪʢʝ ʤʘʢʩʠʤʘʣʴʥʳʝ ʪʘʥʛʝʥʮʠʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʥʘ 

ʢʦʥʪʫʨʝ ʩʝʯʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ. 
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ɿʘʜʘʜʠʤʩʷ ʜʦʧʫʩʪʠʤʦʡ ʧʦʛʨʝʰʥʦʩʪʴʶ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʥʘʧʨʷʞʝʥʠʡ D, ʪʦʛʜʘ 
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D=                                                              (3.11) 

ʇʦʜʩʪʘʚʠʚ ʚ ʵʪʫ ʬʦʨʤʫʣʫ ʚʳʨʘʞʝʥʠʷ ʜʣʷ oqs r=-ʠ 
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ʇʨʠ ʜʦʧʫʩʪʠʤʦʡ ʧʦʛʨʝʰʥʦʩʪʠ 10% 0.1D= =  ʧʦʣʫʯʘʝʤ 
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ʪ. ʝ. ʧʨʠ ʛʣʫʙʠʥʝ ʟʘʣʦʞʝʥʠʷ ʪʦʥʥʝʣʷ 4.4H > ʤ ʦʥ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ 

ʟʘʛʣʫʙʣʝʥʥʳʡ. ʊʘʢʞʝ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʨʘʩʪʷʛʠʚʘʶʱʠʝ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʜ ʥʘʧʦʨʥʳʤ ʪʦʥʥʝʣʝʤ ʧʨʠ ʛʣʫʙʠʥʝ ʟʘʣʦʞʝʥʠʷ 4.4 oH r> Ö. 

ʇʦʜʩʪʘʚʣʷʷ ʟʥʘʯʝʥʠʝ 4.4 oH r> Ö ʚ ʬʦʨʤʫʣʫ 
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ʆʧʨʝʜʝʣʷʝʤ ʚʣʠʷʥʠʝ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʥʘʧʦʨʥʳʡ ʪʦʥʥʝʣʴ ʧʦ 

ʢʨʠʪʝʨʠʶ ʧʝʨʝʤʝʱʝʥʠʡ ʢʦʥʪʫʨʘ ʩʝʯʝʥʠʷ ʪʦʥʥʝʣʷ, ʢʦʛʜʘ ʧʨʠ ʢʘʢʦʡ ʛʣʫʙʠʥʝ 

ʪʦʥʥʝʣʴ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʟʘʛʣʫʙʣʝʥʥʳʤ.   

 ʇʨʠʤʝʤ ʜʦʧʫʩʪʠʤʫʶ ʧʦʛʨʝʰʥʦʩʪʴ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʧʝʨʝʤʝʱʝʥʠʡ D. 

ʇʦʩʢʦʣʴʢʫ ʟʘʛʣʫʙʣʝʥʥʳʡ ʪʦʥʥʝʣʴ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʥʝʟʘʛʣʫʙʣʝʥʥʦʛʦ ʥʘʣʠʯʠʝʤ 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʧʝʨʝʤʝʱʝʥʠʡ, ʦʧʨʝʜʝʣʷʝʤʳʭ ʬʦʨʤʫʣʦʡ (3.11) ʠʟ [4],  

ʛʜʝ 
1

2
cos

xU U
H

q

u

q

-
=

-
, 

 ʅʘ ʦʩʥʦʚʘʥʠʠ ʠʟʣʦʞʝʥʥʦʛʦ ʠʤʝʝʤ ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʠʝ: 

max 0/xU U =D                                                                (3.15) 

ʇʦʜʩʪʘʚʣʷʷ ʚʳʨʘʞʝʥʠʝ 3.11 ʠʟ [4] ʧʨʠ 0q= , ʧʦʣʫʯʘʝʤ 
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                                          (3.16) 

ʇʨʠ 0.1D= ; 0.4u=  ʧʦʣʫʯʘʝʤ 12H = , ʪ. ʝ. 012H r= . 

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʢʨʠʪʝʨʠʶ ʧʝʨʝʤʝʱʝʥʠʡ ʛʨʘʥʠʮʘ ʚʣʠʷʥʠʷ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʭʦʜʠʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʛʣʫʙʞʝ, ʯʝʤ ʧʦ ʥʘʧʨʷʞʝʥʠʷʤ. 

ʆʪʩʶʜʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʪʦʥʥʝʣʷ ʩ ʦʙʣʠʮʦʚʢʦʡ 

ʚ ʨʘʩʯʝʪ ʥʘʧʨʷʞʝʥʠʡ ʚ ʩʢʘʣʝ ʩʣʝʜʫʝʪ ʚʤʝʩʪʦ ʚʥʫʪʨʝʥʥʝʛʦ ʜʘʚʣʝʥʠʷ ʚʦʜʳ r 

ʚʚʦʜʠʪʴ ʜʘʚʣʝʥʠʝ, ʧʝʨʝʜʘʚʘʝʤʦʝ ʦʙʣʠʮʦʚʢʦʡ ʥʘ ʩʢʘʣʫ. 

 ʇʦʩʢʦʣʴʢʫ ʚʝʣʠʯʠʥʘ l, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠ ʤʠʥʠʤʘʣʴʥʘʷ ʛʣʫʙʠʥʘ ʟʘʣʦʞʝʥʠʷ 

ʪʦʥʥʝʣʷ ʚ ʙʦʣʴʰʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʷʪ ʦʪ ʜʦʧʫʩʢʘʝʤʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʨʘʩʩʪʦʷʥʠʝ 1s  

ʚ ʩʢʘʣʴʥʦʤ ʤʘʩʩʠʚʝ, ʥʝʦʙʭʦʜʠʤʘ ʢʦʥʩʦʣʠʜʘʮʠʷ ʩʢʘʣʳ ʧʫʪʝʤ ʝʸ ʮʝʤʝʥʪʘʮʠʠ. 



 

 ɻʣʫʙʠʥʘ ʟʘʣʦʞʝʥʠʷ ʥʘʧʦʨʥʳʭ ʥʝʦʙʣʠʮʦʚʘʥʥʳʭ ʪʦʥʥʝʣʝʡ ʠ ʥʘʧʦʨʥʳʭ 

ʪʦʥʥʝʣʝʡ ʩ ʙʝʪʦʥʥʦʡ ʥʝʘʨʤʠʨʦʚʘʥʥʦʡ ʦʙʜʝʣʢʦʡ ʚ ʤʘʩʩʠʚʥʳʭ ʧʨʦʯʥʳʭ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʳʭ ʩʢʘʣʴʥʳʭ ʧʦʨʦʜʘʭ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʤʝʥʴʰʝ 

ʧʦʣʦʚʠʥʳ ʚʝʣʠʯʠʥʳ ʚʥʫʪʨʝʥʥʝʛʦ ʥʘʧʦʨʘ ʚʦʜʳ ʚ ʤʝʪʨʘʭ. 
 

3.2. ɺr ʙʦʨ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʦʙʜʝʣʢʠ ʠ ʮʝʤʝʥʪʘʮʠʦʥʥʳʝ ʨʘʙʦʪʳ 

ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʪʦʥʥʝʣʷ ʉʊ-4 ʈʦʛʫʥʩʢʦʡ ɻʕʉ 
 

ʉʪʨʦʠʪʝʣʴʥʳʡ ʪʦʥʥʝʣʴ ʉʊ-4 ʧʦ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 1760ʤ. ʆʪʤʝʪʢʘ 

ʣʦʪʢʘ ʥʘ ʚʭʦʜʥʦʤ ʧʦʨʪʘʣʝ 1090,00ʤ, ʥʘ ʚʳʭʦʜʥʦʤ ʧʦʨʪʘʣʝ ʦʢʦʣʦ 1055,00ʤ. 

ʇʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʪʦʥʥʝʣʷ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʥʘʧʦʨʝ 

ʩʦʩʪʘʚʣʷʝʪ 3500ʤ
3
/ʩʝʢ. ɺ ʥʘʧʦʨʥʦʡ ʯʘʩʪʠ ʩʝʯʝʥʠʝ ʪʦʥʥʝʣʷ ʢʨʫʛʣʦʝ ʩ ʜʠʘʤʝʪʨʦʤ 

15,0ʤ ʩ ʜʣʠʥʦʡ ʜʦ ʫʯʘʩʪʢʠ ʨʘʟʚʝʪʚʣʝʥʠʷ ʪʦʥʥʝʣʷ, ʪʘʢʞʝ ʥʘʯʠʥʘʝʪʩʷ ʩ ʇʂ12+37,30 

ʥʘ ʪʦʯʢʝ ʊ-20.  ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʙʝʟʥʘʧʦʨʥʘʷ ʯʘʩʪʴ ʪʦʥʥʝʣʷ ʠʟ ʜʚʫʭ ʚʝʪʚʝʡ ʩ 

ʧʦʜʢʦʚʦʦʙʨʘʟʥʳʤ ʧʦʧʝʨʝʯʥʳʤ ʩʝʯʝʥʠʝʤ, ʙʝʨʝʪ ʥʘʯʘʣʦ ʧʦʩʣʝ ʢʘʤʝʨʳ ʟʘʪʚʦʨʦʚ ʠ ʚ 

ʜʘʣʴʥʝʡʰʝʤ, ʧʨʠ ʧʦʜʥʷʪʠʠ ʫʨʦʚʥʷ ɺɹ (ʚʝʨʭʥʝʛʦ ʙʴʝʬʘ) ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʧʦʜʢʣʶʯʝʥʠʷ ʊɺɺʋ-1 (HLO-1) ʯʝʨʝʟ ʰʘʭʪʳ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘ ʧʝʨʠʦʜ 

ʧʦʩʪʦʷʥʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʈʦʛʫʥʩʢʦʛʦ ʛʠʜʨʦʫʟʣʘ (ʨʠʩʫʥʢʝ 3.2).  

ɺ ʧʝʨʠʦʜ  ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʪʦʥʥʝʣʷ ʉʊ-4 ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʩʝ 

ʧʦʜʲʝʟʜʥʳʝ ʧʫʪʠ, ʚʝʜʫʱʠʝ ʢ ʚʭʦʜʥʦʤʫ ʠ ʚʳʭʦʜʥʦʤʫ ʧʦʨʪʘʣʘʤ ʩʦʦʨʫʞʝʥʠʷ, ʘ 

ʪʘʢʞʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʪʦʥʥʝʣʠ ʙʣʠʟʣʝʞʘʱʠʝ ʢ ʦʪʚʘʣʘʤ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ 

ʧʣʦʱʘʜʷʤ. ʇʨʠ ʧʝʨʝʚʦʟʢʝ ʛʨʫʟʦʚ ʙʫʜʫʪ ʤʘʢʩʠʤʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʚʠʜʳ ʘʚʪʦʪʨʘʥʩʧʦʨʪʝ. ɸʚʪʦʭʦʟʷʡʩʪʚʦ ʥʘ ʩʪʨʦʡʧʣʦʱʘʜʢʝ 

ʷʚʣʷʝʪʩʷ ʦʙʱʠʤ ʜʣʷ ʚʩʝʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʫʟʣʘ. ɺ 

ʘʚʪʦʭʦʟʷʡʩʪʚʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʪʝʢʫʱʠʡ ʨʝʤʦʥʪ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ [43-45]. 

        ɺ ʧʝʨʠʦʜ  ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʪʦʥʥʝʣʷ ʉʊ-4 ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʩʝ 

ʧʦʜʲʝʟʜʥʳʝ ʧʫʪʠ, ʚʝʜʫʱʠʝ ʢ ʚʭʦʜʥʦʤʫ ʠ ʚʳʭʦʜʥʦʤʫ ʧʦʨʪʘʣʘʤ ʩʦʦʨʫʞʝʥʠ,̫ ʘ 

ʪʘʢʞʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʪʦʥʥʝʣʠ ʙʣʠʟʣʝʞʘʱʠʝ ʢ ʦʪʚʘʣʘʤ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ 

ʧʣʦʱʘʜʷʤ. ʇʨʠ ʧʝʨʝʚʦʟʢʝ ʛʨʫʟʦʚ ʙʫʜʫʪ ʤʘʢʩʠʤʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʚʠʜʳ ʘʚʪʦʪʨʘʥʩʧʦʨʪʝ. ɸʚʪʦʭʦʟʷʡʩʪʚʦ ʥʘ ʩʪʨʦʡʧʣʦʱʘʜʢʝ 

ʷʚʣʷʝʪʩʷ ʦʙʱʠʤ ʜʣʷ ʚʩʝʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʫʟʣʘ. ɺ 



 

ʘʚʪʦʭʦʟʷʡʩʪʚʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʪʝʢʫʱʠʡ ʨʝʤʦʥʪ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ.  

 

 

ʈʠʩʫʥʦʢ 3.2. ʇʣʘʥ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʪʦʥʥʝʣʷ ʉʊ-4 

ʂʦʥʩʪʨʫʢʮʠʠ ʤʦʥʦʣʠʪʥʳʭ ʠ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʦʙʜʝʣʦʢ ʪʦʥʥʝʣʷ, ʤʘʪʝʨʠʘʣʳ 

ʜʣʷ ʢʦʥʩʪʨʫʢʮʠʡ ʦʙʜʝʣʦʢ, ʬʦʨʤʳ ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʡ ʪʦʥʥʝʣʷ ʧʨʠʚʝʜʝʥʳ ʚ 

ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ (ʨʠʩʫʥʢʝ 3.3). 

ʄʦʥʦʣʠʪʥʘʷ ʞʝʣʝʟʦʙʝʪʦʥʥʘʷ ʦʙʜʝʣʢʘ ʪʦʥʥʝʣʷ ʩʦʦʨʫʞʘʝʪʩʷ ʦʪʜʝʣʴʥʳʤʠ 

ʫʯʘʩʪʢʘʤʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʦʥʥʝʣʴʥʦʡ ʠʥʚʝʥʪʘʨʥʦʡ ʧʝʨʝʜʚʠʞʥʦʡ ʦʧʘʣʫʙʢʠ ʠ 

ʢʦʤʧʣʝʢʩʘ ʤʝʭʘʥʠʟʤʦʚ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ (ʙʝʪʦʥʦʥʘʩʦʩʳ, ʤʝʭʘʥʠʯʝʩʢʠʝ 

ʧʝʨʝʩʪʘʥʦʚʱʠʢʠ ʦʧʘʣʫʙʢʠ, ʢʨʘʥʳ). ɼʣʠʥʘ ʫʯʘʩʪʢʘ ʙʝʪʦʥʠʨʦʚʘʥʠʷ ʜʦʣʞʥʦ 

ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʝʡ.  

 ʄʝʪʘʣʣʠʯʝʩʢʦʡ ʦʧʘʣʫʙʢʠ ʧʦ ʢʦʥʩʪʨʫʢʮʠʠ ʚʳʙʠʨʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʨʘʟʤʝʨʦʚ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ, ʧʨʦʣʝʪʦʚ ʚʳʨʘʙʦʪʢʠ, ʦʯʝʨʝʜʥʦʩʪʠ ʙʝʪʦʥʠʨʦʚʘʥʠʷ 

ʧʦ ʩʝʯʝʥʠʶ, ʜʣʠʥʳ ʪʦʥʥʝʣʷ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʙʝʪʦʥʥʳʭ ʠ ʧʨʦʭʦʜʯʝʩʢʠʭ ʨʘʙʦʪ, 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʳʜʝʨʞʢʠ ʙʝʪʦʥʘ ʚ ʦʧʘʣʫʙʢʝ ʩ ʫʯʝʪʦʤ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʪʨʠʜʮʘʪʠʢʨʘʪʥʦʡ ʦʙʦʨʘʯʠʚʘʝʤʦʩʪʠ.  



 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 3.3. ʂʦʥʩʪʨʫʢʮʠʷ ʥʘʧʦʨʥʘʷ ʯʘʩʪʴ ʪʦʥʥʝʣʷ ʉʊ-4  

ɹʝʪʦʥʠʨʦʚʘʥʠʝ ʤʦʥʦʣʠʪʥʦʡ ʦʙʜʝʣʢʠ ʪʦʥʥʝʣʝʡ, ʩʦʦʨʫʞʘʝʤʳʭ ʛʦʨʥʳʤ 

ʩʧʦʩʦʙʦʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʯʘʩʪʷʤ, ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʩʣʝʜʫʶʱʠʭ ʪʨʝʙʦʚʘʥʠʡ: 

-ʫʢʣʘʜʢʘ ʙʝʪʦʥʘ ʚ ʩʚʦʜ ʜʦʣʞʥʘ ʚʝʩʪʠʩʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʜʚʫʭ ʩʪʦʨʦʥ, ʦʪ ʧʷʪ 

ʢ ʟʘʤʢʫ ʠ ʧʨʠ ʵʪʦʤ ʟʘʤʦʢ ʜʦʣʞʝʥ ʙʝʪʦʥʠʨʦʚʘʪʴʩʷ ʚʜʦʣʴ ʰʝʣʳʛʠ ʩʚʦʜʘ; 

-ʙʝʪʦʥʠʨʦʚʘʥʠʝ ʩʪʝʥ ʜʦʣʞʥʦ ʚʝʩʪʠʩʴ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ ʩʣʦʷʤʠ; 

-ʧʨʠ ʧʦʜʚʝʜʝʥʠʠ ʩʪʝʥ ʧʦʜ ʛʦʪʦʚʳʡ ʩʚʦʜ ʧʝʨʝʜ ʦʢʦʥʯʘʥʠʝʤ ʙʝʪʦʥʠʨʦʚʘʥʠʷ 

ʩʪʝʥ ʚ ʤʝʩʪʝ ʧʨʠʤʳʢʘʥʠʷ ʠʭ ʢ ʧʷʪʝ ʩʚʦʜʘ ʩʣʝʜʫʝʪ ʦʩʪʘʚʣʷʪʴ ʧʨʦʩʪʨʘʥʩʪʚʦ ʥʘ 

ʚʝʣʠʯʠʥʫ ʜʦ 400 ʤʤ, ʟʘʧʦʣʥʷʝʤʦʝ ʪʱʘʪʝʣʴʥʦ ʫʧʣʦʪʥʷʝʤʦʡ ʞʝʩʪʢʦʡ ʙʝʪʦʥʥʦʡ 

ʩʤʝʩʴʶ, ʚ ʢʦʪʦʨʫʶ ʟʘʢʣʘʜʳʚʘʶʪʩʷ ʪʨʫʙʢʠ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʥʘʛʥʝʪʘʥʠʷ 

ʮʝʤʝʥʪʥʦʛʦ ʨʘʩʪʚʦʨʘ. 

 ʇʨʠ ʚʦʟʚʝʜʝʥʠʠ ʤʦʥʦʣʠʪʥʳʭ ʦʙʜʝʣʦʢ ʥʘ ʧʦʣʥʦʝ ʩʝʯʝʥʠʝ ʙʝʪʦʥʠʨʦʚʘʥʠʝ 

ʜʦʣʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʦʪ ʧʦʜʦʰʚʳ ʚʳʨʘʙʦʪʢʠ ʢ ʟʘʤʢʫ ʩʚʦʜʘ ʩ ʧʝʨʝʩʪʘʥʦʚʢʦʡ 

ʙʝʪʦʥʦʚʦʜʘ ʧʦ ʚʳʩʦʪʝ ʯʝʨʝʟ ʢʘʞʜʳʝ 2 ʤ. ɿʘʤʦʢ ʩʣʝʜʫʝʪ ʙʝʪʦʥʠʨʦʚʘʪʴ ʚʜʦʣʴ 

ʰʝʣʳʛʠ ʩʚʦʜʘ ʩʨʘʟʫ ʥʘ ʜʚʘ ʫʯʘʩʪʢʘ ʦʧʘʣʫʙʢʠ.  

 ɹʝʪʦʥʠʨʦʚʘʥʠʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʦʙʜʝʣʢʠ  ʪʦʥʥʝʣʷ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʙʝʟ ʧʝʨʝʨʳʚʦʚ ʫʢʣʘʜʢʠ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ. ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʶʪ ʧʝʨʝʨʳʚʳ 


