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ʄ ɽ ɼ ʀ ʎ ʀ ʅ ɸ 

 

ʂʃʀʅʀʏɽʉʂʀɽ ʀ ʃɸɹʆʈɸʊʆʈʅʓɽ ʇʈʀɿʅɸʂʀ ʇʆʈɸɾɽʅʀʗ ʇʆʏɽʂ ʋ 

ɹʆʃʔʅʓʍ ʇʈʀ ʇʆɼɸɻʈɽ 

 

ɼʞʦʥʥʘʟʘʨʦʚʘ ɼ.ʍ., ʐʝʨʘʣʠʝʚ ʄ.ʅ. 

ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʇʦʜʘʛʨʘ ï ʙʦʣʝʟʥʴ ʦʪʣʦʞʝʥʠʷ ʢʨʠʩʪʘʣʣʦʚ ʤʦʥʦʫʨʘʪʘ ʥʘʪʨʠʷ (ʄʋʅ) ʫ 

ʣʠʮ ʩ ʛʠʧʝʨʫʨʠʢʝʤʠʝʡ (ɻʋ) ʠ ʷʚʣʷʝʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʧʨʦʙʣʝʤʦʡ ʚ ʩʦʚʨʝʤʝʥʥʦʤ 

ʦʙʱʝʩʪʚʝ. ɻʠʧʝʨʫʨʠʢʝʤʠʷ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʥʘʨʫʰʝʥʠʷ ʤʝʪʘʙʦʣʠʟʤʘ ʠ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ 

ʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʧʨʦʙʣʝʤʦʡ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ. ɹʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʩʨʝʜʠ 

ʧʘʮʠʝʥʪʦʚ ʩ ʛʠʧʝʨʫʨʠʢʝʤʠʝʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʘʨʪʝʨʠʘʣʴʥʘʷ 

ʛʠʧʝʨʪʝʥʟʠʷ (25-50%), ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ (20-60%). ɿʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʧʦʯʝʯʥʦʡ 

ʬʫʥʢʮʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʧʦʨʷʜʢʘ 40% ʧʘʮʠʝʥʪʦʚ ʩ ʧʦʜʘʛʨʦʡ (1,3). ʂʘʢ ʧʨʘʚʠʣʦ, 

ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʫʨʦʚʥʝʤ ʤʦʯʝʚʦʡ ʢʠʩʣʦʪʳ ʠ ʧʦʯʝʯʥʦʡ ʬʫʥʢʮʠʠ ʫʧʦʤʠʥʘʝʪʩʷ ʚ 

ʢʦʥʪʝʢʩʪʝ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ʧʦʜʘʛʨʠʯʝʩʢʦʡ ʥʝʬʨʦʧʘʪʠʠ ï ʧʦʨʘʞʝʥʠʠ ʧʦʯʝʢ ʧʨʠ ʧʦʜʘʛʨʝ. 

ʄʦʯʝʚʘʷ ʢʠʩʣʦʪʘ ʩʘʤʘ ʧʦ ʩʝʙʝ ʧʨʠʚʦʜʠʪ ʢ ʧʦʨʘʞʝʥʠʶ ʫʨʘʪʘʤʠ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʦʡ ʪʢʘʥʠ 

ʧʦʯʝʢ ʩ ʨʘʟʚʠʪʠʝʤ ʭʨʦʥʠʯʝʩʢʦʛʦ ʪʫʙʫʣʦʠʥʪʝʨʩʪʠʮʠʘʣʴʥʦʛʦ ʥʝʬʨʠʪʘ ʠ ʨʝʥʘʣʴʥʦʡ ʦʩʪʨʦʡ 

ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʟʘ ʩʯʝʪ ʚʥʫʪʨʠʢʘʥʘʣʴʮʝʚʦʡ ʦʙʩʪʨʫʢʮʠʠ ʢʨʠʩʪʘʣʣʘʤʠ ʤʦʯʝʚʦʡ 

ʢʠʩʣʦʪʳ (ʦʩʪʨʦʡ ʤʦʯʝʢʠʩʣʦʡ ʥʝʬʨʦʧʘʪʠʠ)(2,3). 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʟʫʯʠʪʴ ʢʣʠʥʠʯʝʩʢʠʝ ʠ ʣʘʙʦʨʘʪʦʨʥʳʝ ʧʨʠʟʥʘʢʠ ʧʦʨʘʞʝʥʠʷ 

ʧʦʯʝʢ ʫ ʙʦʣʴʥʳʭ ʧʦʜʘʛʨʦʡ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ. ʀʩʩʣʝʜʦʚʘʥʦ 80 ʙʦʣʴʥʳʭ, ʩʪʨʘʜʘʶʱʠʭ ʧʦʜʘʛʨʦʡ. ɺʩʝ ʙʦʣʴʥʳʝ 

ʧʦʜʘʛʨʦʡ - ʤʫʞʯʠʥʳ. ɼʠʘʛʥʦʟ ʫʩʪʘʥʦʚʣʝʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʤʠ 

ʢʨʠʪʝʨʠʷʤʠ WʘllaceS.L. ɺʦʟʨʘʩʪ ʙʦʣʴʥʳʭ ʚʘʨʲʠʨʦʚʘʣ ʦʪ 41ʜʦ 65 ʣʝʪ. ɺʩʝʤ ʧʘʮʠʝʥʪʘʤ 

ʦʧʨʝʜʝʣʷʣʩʷ ʫʨʦʚʝʥʴ ʤʦʯʝʚʦʡ ʢʠʩʣʦʪʳ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʩ ʧʦʤʦʱʴʶ ʬʦʪʦʤʝʪʨʠʯʝʩʢʦʛʦ 

ʪʝʩʪʘ ʩ ʵʪʠʣʪʦʣʫʠʜʠʥʦʤ, ʢʨʝʘʪʠʥʠʥ, ʤʦʯʝʚʠʥʘ, ʧʨʦʙʳ ʈʝʙʝʨʛʘ, ʤʝʪʦʜ ʅʝʯʠʧʦʨʝʥʢʦ, ʦʙʱʠʡ 

ʘʥʘʣʠʟ ʧʦʯʝʢ, ʙʝʣʢʦʚʳʡ ʩʧʝʢʪʨ ʢʨʦʚʠ, ʪʨʠʛʣʝʮʠʨʠʜʳ, ʢʩʘʥʪʠʥʦʢʩʠʜʘʟʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʇʦʨʘʞʝʥʠʝ ʧʦʯʝʢ ʦʙʥʘʨʫʞʝʥʳ ʫ 70% ʙʦʣʴʥʳʭ ʧʦʜʘʛʨʦʡ, 

ʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʪʦʪ ʧʨʦʮʝʥʪ ʝʱʝ ʙʦʣʝʝ ʚʦʟʨʘʩʪʘʣ (ʜʦ 

75). ʅʘʠʙʦʣʝʝ ʯʘʩʪʳʤʠ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʙʦʣʴʥʳʭ ʙʳʣʠ: 

ʧʦʯʝʯʥʘʷ ʢʦʣʠʢʘ, ʜʠʟʫʨʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ, ʙʦʣʠ ʚ ʧʦʷʩʥʠʯʥʦʡ ʦʙʣʘʩʪʠ, 

ʤʘʢʨʦʛʝʤʘʪʫʨʠʷ, ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ. 

 

ʊʘʙʣʠʮʘ 1. ʂʣʠʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʨʘʞʝʥʠʷ ʧʦʯʝʢ ʫ ʙʦʣʴʥʳʭ ʧʦʜʘʛʨʦʡ 
 ʂʦʣʠʯʝʩʪʚʦ ʙʦʣʴʥʳʭ 

ʇʨʠʟʥʘʢ N % 

ɹʦʣʠ ʚ ʧʦʷʩʥʠʯʥʦʡ ʦʙʣʘʩʪʠ 6 7,5Ñ2,9 

ɼʠʟʫʨʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ 11 13,8Ñ3,8 

ʇʦʯʝʯʥʳʝ ʢʦʣʠʢʠ 26 32,5Ñ5,2 

ʄʘʢʨʦʛʝʤʘʪʫʨʠʷ 3 3,8Ñ2,1 

ɸʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ 65 81,2Ñ5,1 

 

ʇʨʠ ʩʙʦʨʝ ʘʥʘʤʥʝʟʘ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʫ 19(%) ʠʟ 26 ʧʨʠʩʪʫʧʳ ʙʦʣʝʡ ʧʨʝʜʰʝʩʪʚʦʚʘʣʠ 

ʘʨʪʨʠʪʫ. ɹʦʣʠ ʚ ʧʦʷʩʥʠʯʥʦʡ ʦʙʣʘʩʪʠ, ʤʘʢʨʦʛʝʤʘʪʫʨʠʷ ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʥʝʙʦʣʴʰʦʤ ʧʨʦʮʝʥʪʝ 

ʩʣʫʯʘʝʚ (7,5% ʠ 3,7% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ɸʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ ʥʘʙʣʶʜʘʣʘʩʴ ʫ 65 

ʙʦʣʴʥʳʭ ʧʦʜʘʛʨʦʡ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 70% ʩʣʫʯʘʝʚ.  

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ ʜʘʥʥʳʭ, ʩ ʥʘʠʙʦʣʴʰʝʡ ʯʘʩʪʦʪʦʡ ʤʳ 

ʥʘʙʣʶʜʘʣʠ ʫ ʙʦʣʴʥʳʭ ʧʦʜʘʛʨʦʡ ʧʦʯʝʯʥʳʝ ʢʦʣʠʢʠ (32,5%), ʥʝʨʝʜʢʦ ʤʥʦʛʦʢʨʘʪʥʳʝ. ʂʦʣʠʢʠ 

ʥʦʩʠʣʠ ʜʚʫʩʪʦʨʦʥʥʠʡ ʭʘʨʘʢʪʝʨ. ɹʦʣʠ ʚ ʧʦʷʩʥʠʯʥʦʡ ʦʙʣʘʩʪʠ, ʤʘʢʨʦʛʝʤʘʪʫʨʠʷ ʥʘʙʣʶʜʘʣʠʩʴ 
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ʚ ʥʝʙʦʣʴʰʦʤ ʧʨʦʮʝʥʪʝ ʩʣʫʯʘʝʚ (7,5% ʠ 3,7% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ɸʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʘ ʫ 65 ʙʦʣʴʥʳʭ ʧʦʜʘʛʨʦʡ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 81,2% ʩʣʫʯʘʝʚ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ, ʫ 29 (36,3%) ʥʘʙʣʶʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ 

ʤʦʯʠ. 

 

ʊʘʙʣʠʮʘ 2. ʃʘʙʦʨʘʪʦʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʙʱʝʛʦ ʘʥʘʣʠʟʘ ʤʦʯʠ ʫ ʙʦʣʴʥʳʭ ʧʦʜʘʛʨʦʡ  

ʇʘʨʘʤʝʪʨʳ ʂʦʣʠʯʝʩʪʚʦ ʙʦʣʴʥʳʭ 

N % 

ʋʜʝʣʴʥʳʡ ʚʝʩ 46  36,3Ñ5,4 

ʇʨʦʪʝʠʥʫʨʠʷ 24 30,0Ñ5,1 

ʃʝʡʢʦʮʠʪʫʨʠʷ 20 25,0Ñ4,8 

ʕʨʠʪʨʦʮʠʪʫʨʠʷ 21 25,1Ñ8,0 

 

ɺʳʚʦʜʳ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʢʣʠʥʠʢʦ - ʣʘʙʦʨʘʪʦʨʥʳʝ 

ʧʨʦʷʚʣʝʥʠʷ ʤʳ ʥʘʙʣʶʜʘʣʠ ʙʦʣʝʝ ʯʝʤ ʫ 70% ʙʦʣʴʥʳʭ ʧʦʜʘʛʨʦʡ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʳʤʠ 

ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʙʦʣʴʥʳʭ ʙʳʣʠ: ʧʦʯʝʯʥʘʷ ʢʦʣʠʢʘ, ʜʠʟʫʨʠʯʝʩʢʠʝ 

ʨʘʩʩʪʨʦʡʩʪʚʘ, ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ. ɻʠʧʦʩʪʝʥʫʨʠʷ, ʧʨʦʪʝʠʥʫʨʠʷ, ʵʨʠʪʨʦʮʠʪʫʨʠʷ ʠ 

ʣʝʡʢʦʮʠʪʫʨʠʷ ʥʘʙʣʶʜʘʣʠʩʴ ʚ 36,3%, 30%, 26,3% ʠ 25,0% ʩʣʫʯʘʝʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʠʟʢʠʡ 

ʫʜʝʣʴʥʳʡ ʚʝʩ ʤʦʯʠ ʦʧʨʝʜʝʣʷʣʩʷ ʫ 36,3% ʙʦʣʴʥʳʭ, ʩʪʨʘʜʘʶʱʠʭ ʧʦʜʘʛʨʦʡ ʙʦʣʝʝ 10 ʣʝʪ. ʋ 

40% ʙʦʣʴʥʳʭ ʧʦʜʘʛʨʦʡ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʦʯʝʚʦʛʦ ʦʩʘʜʢʘ ʦʙʥʘʨʫʞʝʥ rʫʨʘʪʫʨʠʷ ʚ 30% 

ʩʣʫʯʘʝʚ, ʦʢʩʘʣʘʪʫʨʠʷ ʫ 5% ʙʦʣʴʥʳʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʘʪʦʣʦʛʠʷ ʧʦʯʝʢ ʟʘʥʠʤʘʝʪ ʦʜʥʦ ʠʟ 

ʚʝʜʫʱʠʭ ʤʝʩʪ ʩʨʝʜʠ ʚʠʩʮʝʨʘʣʴʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ʧʦʜʘʛʨʳ. 
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ʂʃʀʅʀʏɽʉʂʀɽ ʀ ʃɸɹʆʈɸʊʆʈʅʓɽ ʇʈʀɿʅɸʂʀ ʇʆʈɸɾɽʅʀʗ ʇʆʏɽʂ  

ʋ ɹʆʃʔʅʓʍ ʇʈʀ ʇʆɼɸɻʈɽ 

ʀʟʫʯʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʨʘʞʝʥʠʷ ʧʦʯʝʢ ʫ 80 ʙʦʣʴʥʳʭ ʧʦʜʘʛʨʦʡ. ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʢʣʠʥʠʢʦ-

ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣ, ʯʪʦ ʫ ʙʦʣʴʥʳʭ ʧʦʜʘʛʨʦʡ ʩʠʤʧʪʦʤʳ ʥʝʬʨʦʧʘʪʠʠ ʥʘʙʣʶʜʘʶʪʩʷ ʫ 70% 

ʙʦʣʴʥʳʭ. ʉʨʝʜʠ ʧʝʨʚʳʭ ʧʨʠʟʥʘʢʦʚ ʥʝʬʨʦʧʘʪʠʠ ʙʳʣʠ ʧʦʯʝʯʥʘʷ ʢʦʣʠʢʘ, ʤʦʯʝʚʦʡ ʩʠʥʜʨʦʤ ʠ ʨʝʞʝ ʛʝʤʘʪʫʨʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʜʘʛʨʠʯʝʩʢʘʷ ʥʝʬʨʦʧʘʪʠʷ, ʥʝʬʨʦʣʠʪʠʘʟ, ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ. 

 

CLINICAL AND LABORATORY SYMPTOMS OF KIDNEY DAMAGE IN PATIENTS WITH GOUT  

The features of kidney damage in 80 patients with gout were studied. Analysis of the results of clinical and 

laboratory studies showed that in patients with gout, the symptoms of nephropathy are observed in 70% of patients. 

Among the first signs of nephropathy were renal colic, urinary syndrome and, less commonly, hematuria. 

Key words: gouty nephropathy, nephrolithiasis, arterial hypertension. 

 

ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʘʭ: ɼʞʦʥʥʘʟʘʨʦʚʘ ɼ.ʍ.ï ʢʘʥʜʠʜʘʪ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʪʝʨʘʧʠʠ 

ʊʘʜʞʠʢʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʊʝʣʝʬʦʥ: 927-20-13-11 

ʐʝʨʘʣʠʝʚ ʄ.ʅ. - ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʤʦʨʬʦʣʦʛʠʠ ʊʘʜʞʠʢʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʊʝʣʝʬʦʥ: 918-

94-45-99 
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ʉʊʈʋʂʊʋʈʅʓʁ ɸʅɸʃʀɿ ʈɸʉʇʈʆʉʊʈɸʅɪʅʅʆʉʊʀ ʀ ʀʅʊɽʅʉʀɺʅʆʉʊʀ 

ʂɸʈʀɽʉɸ ɿʋɹʆɺ ʋ ʄɽɼʀʎʀʅʉʂʆɻʆ ʇɽʈʉʆʅɸʃɸ ʉʊʆʄɸʊʆʃʆɻʀʏɽʉʂʀʍ 

ʋʏʈɽɾɼɽʅʀʁ 

 

ʍʘʤʠʜʦʚʘ ʊ.ʄ., ʀʩʤʦʠʣʦʚ ɸ.ɸ., ɸʩʘʜʦʚʘ ɿ.ʍ., ʉʦʠʙʦʚʘ ʉ.ɼ., ʉʘʣʦʤʦʚʘ ʄ.ɹ.  

ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʡr ʫʥʠʚʝʨʩʠʪʝʪ,  

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ çʀʥʩʪʠʪʫʪ ʧʦʩʣʝʜʠʧʣʦʤʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʩʬʝʨʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥè 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʉʪʦʤʘʪʦʣʦʛʠ ʠ ʟʫʙʥʳʝ ʚʨʘʯʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʜʥʫ ʠʟ ʥʘʠʙʦʣʝʝ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʚʨʘʯʝʙʥʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ. ʇʦ ʯʠʩʣʝʥʥʦʩʪʠ ʦʥʠ ʟʘʥʠʤʘʶʪ ʧʷʪʦʝ ʤʝʩʪʦ 

(8,1%) ʧʦʩʣʝ ʚʨʘʯʝʡ ʣʘʙʦʨʘʪʦʨʥʦ - ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ (9,4%), ʧʝʜʠʘʪʨʦʚ (14,8%), 

ʪʝʨʘʧʝʚʪʦʚ (21%) ʠ ʚʨʘʯʝʡ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʬʠʣʷ (28,1%) (ʊ.ʐ. ʄʛʝʣʠʜʟʝ, 2000; 

ɺ.ɸ. ʂʘʪʘʝʚʘ, 2002; ʕ.ʇ. ɼʝʛʪʷʨʝʚʘ, 2004). ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʫʯʝʪʘ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʢʘʨʠʝʩʘ ʟʫʙʦʚ, ʫ ʥʠʭ ʚʦʦʙʱʝ ʥʝ 

ʚʝʜʝʪʩʷ. (ɸ.ʅ.ʄʘʢʝʝʚ, 2005), ʚʤʝʩʪʝ ʩ ʪʝʤ ʧʨʦʙʣʝʤʘ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʫ 

ʩʪʦʤʘʪʦʣʦʛʦʚ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʠ ʥʝʨʝʰʝʥʥʦʡ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ.  

ʎʝʣʴ ʨʘʙʦʪʳ. ʈʘʟʨʘʙʦʪʢʘ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʧʨʦʬʠʣʘʢʪʠʢʝ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʫʯʨʝʞʜʝʥʠʡ ʛ.ɼʫʰʘʥʙʝ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʢʘʨʠʝʩʘ ʟʫʙʦʚ ʙʳʣʦ ʦʙʩʣʝʜʦʚʘʥʦ 217 ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ ʨʘʟʥʳʭ 

ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 20 ʜʦ 60 ʣʝʪ ʠ ʩʪʘʨʰʝ, ʚ 8 ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ 

ʛ.ɼʫʰʘʥʙʝ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ: 88 ʩʪʦʤʘʪʦʣʦʛʦʚ-ʪʝʨʘʧʝʚʪʦʚ; 51 ʩʪʦʤʘʪʦʣʦʛ-ʦʨʪʦʧʝʜ; 37 ï 

ʩʪʦʤʘʪʦʣʦʛʦʚ-ʭʠʨʫʨʛʦʚ; 31- ʟʫʙʥʦʡ ʪʝʭʥʠʢ.  

ʅʘ ʚʩʝ ʧʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʩʦʛʣʘʩʠʝ ʩʦ 

ʩʪʦʨʦʥʳ ʨʘʙʦʪʥʠʢʦʚ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ, ʪ.ʝ. ʨʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʩ 

ʩʦʙʣʶʜʝʥʠʝʤ ʚʩʝʭ ʤʦʨʘʣʴʥʦ-ʵʪʠʯʝʩʢʠʭ ʥʦʨʤ. 

ɼʣʷ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʠʟʫʯʘʝʤʦʡ ʩʠʩʪʝʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʠʥʜʝʢʩʳ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʠʥʜʝʢʩʳ ʠ ʠʥʜʝʢʩ ʥʫʞʜʘʝʤʦʩʪʠ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʂʦʤʧʣʝʢʩʥʦʝ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʝ 

ʦʙʩʣʝʜʦʚʘʥʠʝ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ ʧʦʢʘʟʘʣʦ ʚʳʩʦʢʠʡ 

ʫʨʦʚʝʥʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʢʘʨʠʝʩʘ ʟʫʙʦʚ ʩʨʝʜʠ ʦʙʩʣʝʜʦʚʘʥʥʳʭ. ʊʘʢ, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʢʘʨʠʝʩʘ ʟʫʙʦʚ ʩʨʝʜʠ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʣʠʮ ʚ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ 20-29 

ʣʝʪ ʢʦʣʝʙʘʣʘʩʴ ʦʪ 85,8Ñ2,7% ʜʦ 93,2Ñ1,2%, ʩʦʩʪʘʚʣʷʷ ʚ ʩʨʝʜʥʝʤ 87,5Ñ1,2%. ɸʥʘʣʦʛʠʯʝʩʢʘʷ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʥʘʙʣʶʜʘʣʘʩʴ ʠ ʚ ʜʨʫʛʠʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ ʦʙʩʣʝʜʦʚʘʥʥʦʛʦ ʧʝʨʩʦʥʘʣʘ. ɺ 

ʚʦʟʨʘʩʪʝ 30-39 ʣʝʪ ʦʥʘ ʢʦʣʝʙʘʣʘʩʴ ʦʪ 86,5Ñ2,3% ʜʦ 89,5Ñ1,1 (ʚ ʩʨʝʜʥʝʤ 88,5Ñ3,1%), ʚ 

ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ 40-49 ʣʝʪ, 50-59 ʣʝʪ, 60 ʣʝʪ ʠ ʩʪʘʨʰʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʪ 92,8Ñ1,9% ʜʦ 

97,5Ñ2,2 (ʚ ʩʨʝʜʥʝʤ 96,3Ñ1,5%); ʦʪ 96,9Ñ1,0% ʜʦ 97,1Ñ1,3 (ʚ ʩʨʝʜʥʝʤ 97,0Ñ1,3%); ʦʪ 

96,7Ñ3,0% ʜʦ 98,5Ñ2,4 (ʚ ʩʨʝʜʥʝʤ 97,9Ñ1,8%) (ʪʘʙʣ. 1).  

ʇʦʢʘʟʘʪʝʣʴ ʢʘʨʠʝʩʘ, ʧʫʣʴʧʠʪʘ ʠ ʫʜʘʣʝʥʥʳʭ ʟʫʙʦʚ (ʂʇʋʟ) ʚ ʩʨʝʜʥʝʤ ʥʘ ʦʜʥʦʛʦ 

ʦʙʩʣʝʜʦʚʘʥʥʦʛʦ ʚ ʫʢʘʟʘʥʥʳʭ ʚʦʟʨʘʩʪʘʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʦʩʪʘʚʠʣ 4,29Ñ0,60; 5,80Ñ0,09; 

9,48Ñ0,36; 9,71Ñ1,01 ʠ 10,03Ñ0,77. ɺ ʚʦʟʨʘʩʪʥʦʤ ʘʩʧʝʢʪʝ ʥʘʤʠ ʠʟʫʯʝʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ 

ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʢʘʨʠʝʩʘ ʫ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʨʦʢʘ ʩʣʫʞʙʳ ʚ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ. 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦʟʚʦʣʠʣ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʧʦ ʤʝʨʝ ʝʛʦ ʫʚʝʣʠʯʝʥʠʷ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʢʘʨʠʝʩʘ ʟʫʙʦʚ ʫ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦ ʚʦʟʨʘʩʪʘʝʪ. ɽʩʣʠ ʫ ʣʠʮ 

ʩʦ ʩʨʦʢʦʤ ʩʣʫʞʙʳ ʚ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ ʜʦ 5 ʣʝʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ 

ʢʘʨʠʝʩʘ ʙʳʣʘ ʥʘ ʫʨʦʚʥʝ 88,6Ñ3,4%, ʪʦ ʫ ʣʠʮ ʩʦ ʩʨʦʢʦʤ ʩʣʫʞʙʳ ʦʪ 5 ʜʦ 9 ʣʝʪ ʠ ʜʝʩʷʪʴ ʠ 

ʚʳʰʝ ʦʥʘ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʦ 93,2Ñ2,8% ʠ 98,7Ñ2,33%. ʕʪʠ ʜʘʥʥʳʝ  
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ʊʘʙʣʠʮʘ 1. ʇʦʚʦʟʨʘʩʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʢʘʨʠʝʩʘ ʟʫʙʦʚ  

ʫ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ  

(% ʢ ʯʠʩʣʫ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʣʠʮ) 

ɺʦʟʨʘʩʪ, ʛʦʜʳ 
ʂʦʣʠʯʝʩʪʚʦ 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ, ʯʝʣ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʢʘʨʠʝʩʘ ʟʫʙʦʚ, % 

ʄ m 

20-29 137  87,5 1,2 

30-39 143  88,5 3,1 

40-49 139  96,3 1,5 

50-59 152  97,0 1,3 

60 ʠ ʩʪʘʨʰʝ 112  97,9 1,8 

 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʘʣʠʯʠʠ ʢʦʨʨʝʣʷʪʠʚʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴʶ ʢʘʨʠʝʩʘ 

ʟʫʙʦʚ ʠ ʩʨʦʢʦʤ ʩʣʫʞʙʳ ʚ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦ 

ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʩʨʦʢʘ ʩʣʫʞʙʳ ʚ ʩʪʨʝʩʩʦʛʝʥʥʳʭ ʩʠʪʫʘʮʠʷʭ ʠ ʚʣʠʷʥʠʷ ʢʦʤʧʣʝʢʩʘ ʚʨʝʜʥʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʫ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ ʥʘ ʩʥʠʞʝʥʠʝ ʟʘʱʠʪʥʦ-

ʢʦʤʧʝʥʩʘʪʦʨʥʳʭ ʬʫʥʢʮʠʡ ʦʨʛʘʥʠʟʤʘ, ʯʪʦ ʠ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʩʦʩʪʦʷʥʠʠ ʦʨʛʘʥʦʚ ʧʦʣʦʩʪʠ ʨʪʘ. 

ʇʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʢʘʨʠʝʩʘ ʫ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ ʦʜʠʥʘʢʦʚʳʭ 

ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʚʝʩʴʤʘ ʦʪʯʝʪʣʠʚʦ ʚʳʩʪʫʧʘʣʦ ʚʣʠʷʥʠʝ ʥʘ ʥʝʛʦ ʩʨʦʢʘ ʚʨʘʯʝʙʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʊʘʢ, ʚ ʚʦʟʨʘʩʪʝ 20-29 ʣʝʪ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʫ ʧʝʨʩʦʥʘʣʘ ʩʦ ʩʨʦʢʦʤ ʩʣʫʞʙʳ ʜʦ 

5 ʣʝʪ ʚ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ ʩʦʩʪʘʚʠʣ 9,18Ñ0,20, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʨʝʜʠ 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʪʦʛʦ ʞʝ ʚʦʟʨʘʩʪʘ ʩʦ ʩʨʦʢʦʤ ʩʣʫʞʙʳ ʜʦ 9 ʠ ʙʦʣʝʝ 10 ʣʝʪ ʦʥ ʧʦʚʳʩʠʣʩʷ ʜʦ 

9,90Ñ0,55 ʠ 10,29Ñ0,40. ʋ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ ʚ ʚʦʟʚʨʘʪʥʳʭ ʛʨʫʧʧʘʭ 30-39, 40-49 ʣʝʪ 

ʠ ʩʪʘʨʰʝ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʢʘʨʠʦʟʥʦʛʦ ʧʦʨʘʞʝʥʠʷ ʪʘʢʞʝ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʳʰʝʥʘʟʚʘʥʥʳʭ ʩʨʦʢʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ ʠ ʩʦʩʪʘʚʣʷʣʘ 

10,30Ñ0,24 ʠ 11,40Ñ0,32 (ʜʦ 5 ʣʝʪ), 11,01Ñ0,30 ʠ 12,60Ñ0,50 (ʙʦʣʝʝ 10 ʣʝʪ). 

ʉʨʝʜʠ ʦʙʩʣʝʜʫʝʤʳʭ ʚ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ 20-29 ʣʝʪ, 30-39 ʣʝʪ, 40-49 ʠ 50 ʣʝʪ ʩʪʘʨʰʝ 

ʧʨʠʨʦʩʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʢʘʨʠʝʩʘ ʫ ʣʠʮ ʩʦ ʩʨʦʢʦʤ ʤʝʜʠʮʠʥʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʦʣʝʝ 10 ʣʝʪ 

ʩʦʩʪʘʚʠʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 1,63Ñ0,37, 1,11Ñ0,20, 0,71Ñ0,06 ʠ 1,20Ñ0,18, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʛʨʫʧʧʦʡ ʧʝʨʩʦʥʘʣʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʚʦʟʨʘʩʪʘ ʩʦ ʩʨʦʢʦʤ ʨʘʙʦʪʳ ʜʦ 5 ʣʝʪ. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʵʣʝʤʝʥʪʦʚ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʂʇʋʟ, ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʦʚʦʟʨʘʩʪʥʘʷ ʝʛʦ 

ʩʪʨʫʢʪʫʨʘ ʩʨʝʜʠ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʚ ʚʦʟʨʘʩʪʝ 20-29 ʣʝʪ ʙʳʣʘ ʨʘʚʥʘ 1,93Ñ0,07, 0,52Ñ0,04, 

0,51Ñ0,02, 0,33Ñ0,01 ʠ 0,37Ñ0,07 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ ʵʣʝʤʝʥʪʦʚ ñʂò, òʈò, òʍò, òʇò ʠ òʋò, 

ʧʨʠ ʧʨʦʮʝʥʪʦʤ ʟʥʘʯʝʥʠʠ ʠʩʩʣʝʜʫʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 52,73, 14,21, 13,93, 9,02 ʠ 10,11 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʚʦʟʨʘʩʪʝ 30-39 ʣʝʪ ʫʜʝʣʴʥʳʡ ʚʝʩ ʵʣʝʤʝʥʪʦʚ ñʂò, òʈò, òʍò, òʇò ʠ òʋò 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ 2,14Ñ0,35 (49,90%), 0,27Ñ0,05 (6,29%), 0,65Ñ0,11 (15,15%), 0,37Ñ0,02 (8,61%) 

ʠ 0,86Ñ0,07 (20,05%) (ʨʠʩ. 2). 

ʉʪʨʫʢʪʫʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʢʘʨʠʝʩʘ ʫ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ ʚ ʚʦʟʨʘʩʪʝ 40-49 ʣʝʪ ʠ 50-59 ʣʝʪ ʩʦʩʪʘʚʠʣ 2,37Ñ0,03 ʠ 

3,74Ñ0,10, 0,61Ñ0,02 ʠ 1,19Ñ0,07, 0,67Ñ0,01 ʠ 0,81Ñ0,03, 0,42Ñ0,01 ʠ 1,03Ñ0,02, 1,73Ñ0,02 ʠ 

2,71Ñ0,14 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ ʵʣʝʤʝʥʪʦʚ ñʂò, òʈò, òʍò, òʇò ʠ òʋò ʧʨʠ ʫʩʨʝʜʥʝʥʥʦʤ 

ʧʨʦʮʝʥʪʥʦʤ ʟʥʘʯʝʥʠʠ 40,86, 10,52, 11,55, 7,24 ʠ 29,83 ʚ ʚʦʟʨʘʩʪʝ 60 ʣʝʪ ʠ ʩʪʘʨʰʝ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʦʣʠʯʝʩʪʚʦ ʟʫʙʦʚ ʩ ʦʩʣʦʞʥʝʥʥʳʤ ʢʘʨʠʝʩʦʤ, 

ʧʦʜʣʝʞʘʱʠʭ ʣʝʯʝʥʠʶ (ñPò) ʠ ʫʜʘʣʝʥʠʶ (ñʋò), ʘ ʪʘʢʞʝ ʧʣʦʤʙʠʨʦʚʘʥʥʳʭ ʟʫʙʦʚ (ñʇò), ʫ 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʚ ʚʦʟʨʘʩʪʝ 35-39 ʣʝʪ ʠ ʩʪʘʨʰʝ 40 ʣʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ: ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

0,69Ñ0,11, 1,56Ñ0,04, 1,87Ñ0,02 ʠ 0,81Ñ0,07, 1,33Ñ0,04, 1,70Ñ0,06.  

ʌʘʢʪʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʯʠʩʣʦ ʧʣʦʤʙʠʨʦʚʘʥʥʳʭ ʟʫʙʦʚ ʫ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ ʦʯʝʥʴ ʚʳʩʦʢʦʝ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʟʘʤʝʪʥʦʤ ʫʣʫʯʰʝʥʠʠ ʧʣʘʥʦʚʦʡ ʩʘʥʘʮʠʠ ʧʦʣʦʩʪʠ ʨʪʘ ʩʨʝʜʠ 

ʦʙʩʣʝʜʦʚʘʥʥʦʛʦ ʢʦʥʪʠʥʛʝʥʪʘ. ʀʟʫʯʝʥʠʝ ʵʣʝʤʝʥʪʦʚ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʂʇʋʟ, ʫ ʥʠʭ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʥʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʧʦʢʘʟʘʪʝʣʴ ñʋò. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʫ 

ʦʙʩʣʝʜʦʚʘʥʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʢʘʨʠʝʩʘ 

ʟʫʙʦʚ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ ʠ ʩʨʦʢʘ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʦʣʫʯʝʥʥʳʝ 

ʜʘʥʥʳʝ ʧʦʜʪʚʝʨʞʜʘʶʪ ʤʥʝʥʠʝ ʦ ʥʘʣʠʯʠʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʥʫʞʜʘʝʤʦʩʪʠ ʦʙʩʣʝʜʦʚʘʥʥʦʛʦ 

ʢʦʥʪʠʥʛʝʥʪʘ ʚ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ, ʯʪʦ ʜʦʣʞʥʦ ʫʯʠʪʳʚʘʪʴʩʷ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʝʸ 

ʨʘʟʚʠʪʠʷ. 
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ʉʊʈʋʂʊʋʈʅʓʁ ɸʅɸʃʀɿ ʈɸʉʇʈʆʉʊʈɸʅɪʅʅʆʉʊʀ ʀ ʀʅʊɽʅʉʀɺʅʆʉʊʀ ʂɸʈʀɽʉɸ ɿʋɹʆɺ ʋ 

ʄɽɼʀʎʀʅʉʂʆɻʆ ʇɽʈʉʆʅɸʃɸ ʉʊʆʄɸʊʆʃʆɻʀʏɽʉʂʀʍ ʋʏʈɽɾɼɽʅʀʁ 

ʈʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʘʥʘʣʠʟʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʢʘʨʠʝʩʘ ʟʫʙʦʚ ʫ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʢʘʨʠʝʩʘ ʟʫʙʦʚ ʫ ʥʝʛʦ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ ʠ ʩʨʦʢʘ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʜʪʚʝʨʞʜʘʶʪ ʤʥʝʥʠʝ ʦ ʥʘʣʠʯʠʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʥʫʞʜʘʝʤʦʩʪʠ ʦʙʩʣʝʜʦʚʘʥʥʦʛʦ 

ʢʦʥʪʠʥʛʝʥʪʘ ʚ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ, ʯʪʦ ʜʦʣʞʥʦ ʫʯʠʪʳʚʘʪʴʩʷ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʝʸ ʨʘʟʚʠʪʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ, ʢʘʨʠʝʩ, ʤʝʜʠʮʠʥʩʢʠʡ ʧʝʨʩʦʥʘʣ, ʚʦʟʨʘʩʪ. 

 

STRUCTURAL ANALYSIS OF PREVALENCE AND INTENSITY OF DENTAL CARIES IN MEDICAL 

STAFF OF DENTAL CLINICS  

The results of studying the parameters of the analysis of the prevalence and intensity of dental caries in 

medical personnel of dental institutions showed that regardless of the form of property is characterized by a 

favorable state of dental status; the prevalence and intensity of dental caries in them are directly dependent on age 

and duration of activity. The received data confirm the opinion that there is a certain need for the surveyed 

contingent in dental care, which should be taken into account when planning its development. 

Key words: prevalence, intensity, dental, medical personnel, age. 

 

ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʘʭ: ʍʘʤʠʜʦʚʘ ʊ.ʄ. - ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʵʧʠʜʝʤʠʦʣʦʛʠʠ ʠ ʠʥʬʝʢʮʠʦʥʳʭ ʙʦʣʝʟʥʝʡ. 

ʊʝʣʝʬʦʥ: 918-87-18-45 

ʀʩʤʦʠʣʦʚ ɸ.ɸ. - ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ ɻʆʋ ʀʇʆ ʚ ʉɿ 

ʈʊ 

ɸʩʘʜʦʚʘ ɿ.ʍ. ï ʚʨʘʯ-ʩʪʦʤʘʪʦʣʦʛ ʚʳʩʰʝʡ ʢʘʪʝʛʦʨʠʠ ɻʉʇ ˉ2. 

ʉʦʠʙʦʚʘ ʉ.ɼ. ï ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʦʩʥʦʚʳ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠ ʛʨʘʞʜʘʥʩʢʦʡ ʦʙʦʨʦʥʳ ʊʘʜʞʠʢʩʢʦʛʦ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʊʝʣʝʬʦʥ: (+992) 907-812-218 

ʉʘʣʦʤʦʚʘ ʄ.ɹ. - ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠ ʛʨʘʞʜʘʥʩʢʦʡ ʦʙʦʨʦʥʳ ʊʘʜʞʠʢʩʢʦʛʦ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʊʝʣʝʬʦʥ: (+992) 919-765-533 
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ʉʆɺʈɽʄɽʅʅʓʁ ɺɿɻʃʗɼ ʅɸ ɼʀɸɻʅʆʉʊʀʂʋ ʀ ʍʀʈʋʈɻʀʏɽʉʂʋʖ ʊɸʂʊʀʂʋ 

ʆʉʊʈʆɻʆ ɹɽʉʂɸʄɽʅʅʆɻʆ ʍʆʃɽʎʀʉʊʀʊɸ (ʦʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ) 

 

ʐ.ʐ.ʉʘʡʜʘʣʠʝʚ, ʄ.ʄ.ʄʘʚʜʞʫʜʦʚ, ʈ.ʄ.ɸʙʜʫʨʘʭʠʤʦʚ, ʄ.ʅ.ʐʝʨʘʣʠʝʚ, ʉ.ʋ.ʈʘʭʠʤʦʚʘ 

 ɻʦʨʦʜʩʢʘʷ ʢʣʠʥʠʯʝʩʢʘʷ ʙʦʣʴʥʠʮʘ ʩʢʦʨʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʛ.ɼʫʰʘʥʙʝ, 

ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ. ʆʩʪʨʳʡ ʙʝʩʢʘʤʝʥʥʳʡ ʭʦʣʝʮʠʩʪʠʪ (ʆɹʍ) ʧʦ ʩʚʦʝʤʫ 

ʧʨʦʠʩʭʦʞʜʝʥʠʶ ʠ ʢʣʠʥʠʢʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʩʫʱʥʦʩʪʠ ʦʩʪʘʝʪʩʷ ʥʘʠʤʝʥʝʝ ʠʟʫʯʝʥʥʳʤ 

ʩʨʝʜʠ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʞʝʣʯʥʦʛʦ ʧʫʟʳʨʷ ʠ ʚʥʝʧʝʯʝʥʦʯʥʳʭ ʞʝʣʯʥʳʭ ʧʫʪʝʡ. ʇʦ 

ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʳ, ʯʘʩʪʦʪʘ ʆɹʍ ʩʦʩʪʘʚʣʷʝʪ 2-10% ʩʨʝʜʠ ʚʩʝʭ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʦʩʪʨʦʛʦ 

ʭʦʣʝʮʠʩʪʠʪʘ. ʇʦ ʤʥʝʥʠʶ ʙʦʣʴʰʠʥʩʪʚʘ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʢʣʠʥʠʯʝʩʢʠ ʆɹʍ ʧʨʦʪʝʢʘʝʪ 

ʟʥʘʯʠʪʝʣʴʥʦ ʪʷʞʝʣʝʝ, ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʜʝʩʪʨʫʢʪʠʚʥʳʭ, ʘ ʪʘʢʞʝ ʦʩʣʦʞʥʝʥʥʳʭ ʬʦʨʤ, 

ʯʘʩʪʳʤ ʩʦʯʝʪʘʥʠʝʤ ʩ ʩʝʨʴʝʟʥʳʤʠ ʩʦʧʫʪʩʪʚʫʶʱʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʧʨʝʜʳʜʫʱʠʤ 

ʦʧʝʨʘʪʠʚʥʳʤ ʚʤʝʰʘʪʝʣʴʩʪʚʦʤ ʠ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʪʨʘʚʤʘʤʠ. ɺʚʠʜʫ ʫʢʘʟʘʥʥʳʭ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚ ʆɹʍ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʣʝʪʘʣʴʥʦʩʪʴʶ, ʯʝʤ ʧʨʠ ʢʘʣʴʢʫʣʝʟʥʦʤ 

ʭʦʣʝʮʠʩʪʠʪʝ, ʥʝʨʝʜʢʦ ʜʦʩʪʠʛʘʷ ʧʨʠ ʥʝʢʦʪʦʨʳʭ ʬʦʨʤʘʭ ʟʘʙʦʣʝʚʘʥʠʷ 13,4-75%. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ - ʦʧʪʠʤʠʟʘʮʠʷ ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ 

ʦʩʪʨʦʛʦ ʜʝʩʪʨʫʢʪʠʚʥʦʛʦ ʭʦʣʝʮʠʩʪʠʪʘ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ. ɿʘ ʧʦʩʣʝʜʥʠʝ 8 ʣʝʪ ʚ ʢʣʠʥʠʢʝ ʥʘʭʦʜʠʣʠʩʴ ʥʘ ʣʝʯʝʥʠʠ 995 

ʙʦʣʴʥʳʭ ʩ ʦʩʪʨʳʤ ʭʦʣʝʮʠʩʪʠʪʦʤ, ʠʟ ʢʦʪʦʨʳʭ ʫ 270 (27,1%) ʠʤʝʣ ʤʝʩʪʦ ʆɼʍ, ʠʟ ʢʦʪʦʨʳʭ ʚ 

94,1% ʩʣʫʯʘʝʚ ʫ ʙʦʣʴʥʳʭ ʠʤʝʣ ʤʝʩʪʦ ʆɼʍ ʥʘ ʧʦʯʚʝ ʢʦʥʢʨʝʤʝʥʪʦʚ ʚ ʞʝʣʯʥʦʤ ʧʫʟʳʨʝ, ʘ ʫ 

5,9% ʥʘʙʣʶʜʘʣʩ̫ ʦʩʪʨʳʡ ʙʝʩʢʘʤʝʥʥʳʡ ʜʝʩʪʨʫʢʪʠʚʥʳʡ ʭʦʣʝʮʠʩʪʠʪ.  

ʄʫʞʯʠʥ ʙʳʣʦ- 19,9%, ʞʝʥʱʠʥ- 81,1%. ɺʦʟʨʘʩʪ ʙʦʣʴʥʳʭ ʩʦʩʪʘʚʠʣ ʦʪ 17 ʜʦ 83 ʣʝʪ. 

ɼʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʆɼʍ ʙʦʣʴʥʳʤ ʧʨʦʚʦʜʠʣʠ ʢʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʳʝ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ 

ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʢʣʶʯʘʶʱʠʝ ʚ ʩʝʙʷ: ʩʪʘʥʜʘʨʪʥʦʝ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʦʝ ʠ 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʋɿʀ ʩ ʜʦʧʧʣʝʨʦʛʨʘʬʠʝʡ, ʘ ʪʘʢʞʝ ʄʈʊ ʠ ʣʘʧʘʨʦʩʢʦʧʠ ʁʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʵʥʜʦʚʠʜʝʦʘʧʧʘʨʘʪʫʨʳ. 

ʈʝʟʫʣʴʪʘʪʳʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɺʩʝʤ ʧʘʮʠʝʥʪʘʤ ʩ ʆɼʍ ʧʨʦʚʦʜʠʣʦʩʴ ʩʪʘʥʜʘʨʪʥʦʝ ʋɿʀ 

ʙʝʟ ʩʧʝʮʠʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ. ʀʟ 270 ʧʘʮʠʝʥʪʦʚ ʫ- 94 ʧʨʠ ʋɿʀ ʜʠʘʛʥʦʩʪʠʨʦʚʘʣʠ 

ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʤʝʨʦʚ ʞʝʣʯʥʦʛʦ ʧʫʟʳʨʷ, ʫʪʦʣʱʝʥʠʝ ʝʛʦ ʩʪʝʥʦʢ, ʘ ʚ ʝʛʦ ʧʨʦʩʚʝʪʝ 

ʦʧʨʝʜʝʣʷʣʦʩʴ ʥʝʦʜʥʦʨʦʜʥʦʝ ʩʦʜʝʨʞʠʤʦʝ ʠ ʢʘʤʥʠ. ʇʦ ʤʝʨʝ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʩʪʝʥʢʝ ʞʝʣʯʥʦʛʦ ʧʫʟʳʨʷ ʫ 48(17,7%) ʙʦʣʴʥʳʭ ʚʳʷʚʣʷʣʠ 

ʬʝʥʦʤʝʥ çʜʚʦʡʥʦʛʦ ʢʦʥʪʫʨʘè, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦ ʥʘʣʠʯʠʠ ʛʣʫʙʦʢʠʭ ʜʝʩʪʨʫʢʪʠʚʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʚ ʞʝʣʯʥʦʤ ʧʫʟʳʨʝ. ʋ- 28(10,4%) ʧʘʮʠʝʥʪʦʚ ʧʨʠ ʥʘʣʠʯʠʠ ʥʝʢʨʦʟʘ ʩʪʝʥʢʠ 

ʚʳʷʚʣʷʣʠ çʨʘʟʨʳʚè ʝʛʦ ʢʦʥʪʫʨʘ, ʧʨʠʩʪʝʥʦʯʥʦ ʦʙʥʘʨʫʞʠʚʘʣʠ ʩʚʦʙʦʜʥʫʶ ʞʠʜʢʦʩʪʴ ï 

ʦʢʦʣʦʧʫʟʳʨʥʳʡ ʘʙʩʮʝʩʩ. 

ʈʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʚ ʚʳʙʦʨʝ ʪʘʢʪʠʢʠ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʩ ʦʩʪʨʳʤ ʭʦʣʝʮʠʩʪʠʪʦʤ 

ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʥʩʝʨʚʘʪʠʚʥʦʡ ʪʝʨʘʧʠʠ ʠ ʩʦʩʪʦʷʥʠʝ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ 

ʚ ʩʪʝʥʢʝ ʞʝʣʯʥʦʛʦ ʧʫʟʳʨʷ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʫ 18 ʧʘʮʠʝʥʪʦʚ ʧʨʦʚʦʜʠʣʠ ʋɿʀ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʫʧʣʝʢʩʥʦʛʦ ʘʥʛʠʦʩʢʘʥʠʨʦʚʘʥʠʷ. ʊʘʢ, ʧʨʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʢʦʥʩʝʨʚʘʪʠʚʥʦʡ ʪʝʨʘʧʠʠ ʠ ʨʝʛʨʝʩʩʘ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʫ 8 ʙʦʣʴʥʳʭ ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʩʢʦʨʦʩʪʴ ʢʨʦʚʦʪʦʢʘ ʚ ʩʪʝʥʢʝ ʞʝʣʯʥʦʛʦ ʧʫʟʳʨʷ ʩʦʩʪʘʚʠʣʘ 13,92Ñ1,23 ʩʤ/ʩʝʢ., ʤʠʥʠʤʘʣʴʥʘʷ 

ʩʢʦʨʦʩʪʴ 5,12Ñ0,33 ʩʤ/ʩʝʢ. ʕʪʠ ʧʦʢʘʟʘʪʝʣʠ ʧʨʠ ʛʘʥʛʨʝʥʝ ʞʝʣʯʥʦʛʦ ʧʫʟʳʨʷ ʫ- 10 ʙʦʣʴʥʳʭ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʦʩʪʘʚʠʣʠ 8,5Ñ0,34 ʩʤ/ʩʝʢ. ʠ 3,2Ñ0,42 ʩʤ/ʩʝʢ. ʇʨʠ ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʢʦʥʩʝʨʚʘʪʠʚʥʦʡ ʪʝʨʘʧʠʠ ʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʠ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ 23% ʧʘʮʠʝʥʪʘʤ 

ʚʳʧʦʣʥʷʣʠ ʵʥʜʦʚʠʜʝʦʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʠʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ. ɺ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ 

ʧʦʩʣʝ ʵʥʜʦʚʠʜʝʦʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʠʭ ʚʤʝʰʘʪʝʣʴʩʪʚ, ʦʩʣʦʞʥʝʥʠʷ ʠʤʝʣʠ ʤʝʩʪʦ ʚ 3,1%. 

ʃʝʪʘʣʴʥʳʡ ʠʩʭʦʜ ʥʘʙʣʶʜʘʣʩ ̫ ʚ 2 ʩʣʫʯʘʷʭ, ʧʨʠʯʠʥʦʡ ʩʤʝʨʪʠ ʚ ʦʙʦʠʭ ʥʘʙʣʶʜʝʥʠʷʭ 

ʷʚʣʷʣʘʩʴ ʦʩʪʨʘʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ. 
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ʕʪʠʦʧʘʪʦʛʝʥʝʟ. ʇʝʨʚʦʝ ʩʦʦʙʱʝʥʠʝ ʦʙ ʫʜʘʣʝʥʠʠ ʜʝʩʪʨʫʢʪʠʚʥʦ ʠʟʤʝʥʝʥʥʦʛʦ 

ʞʝʣʯʥʦʛʦ ʧʫʟʳʨʷ ʙʝʟ ʢʘʤʥʝʡ ʩʜʝʣʘʣ J. Duncan ʚ 1844ʛ., ʦʜʥʘʢʦ, ʦʜʥʠ ʭʠʨʫʨʛʠ ʥʝ ʩʯʠʪʘʣʠ 

ʥʫʞʥʳʤ ʚʳʜʝʣʷʪʴ ʙʝʩʢʘʤʝʥʥʳʝ ʭʦʣʝʮʠʩʪʠʪʳ ʚ ʦʪʜʝʣʴʥʫʶ ʛʨʫʧʧʫ, ʘ ʜʨʫʛʠʝ ʫʪʚʝʨʞʜʘʣʠ, 

ʯʪʦ çéʧʨʠ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ ʫ ʙʦʣʴʥʳʭ ʤʥʦʛʦ ʰʘʥʩʦʚ ʚʳʣʝʯʠʪʴʩʷ ʢʦʥʩʝʨʚʘʪʠʚʥʦè. ʇʦʩʣʝ 

ʪʦʛʦ ʢʘʢ H. Riedel ʚ 1909ʛ. ʦʧʫʙʣʠʢʦʚʘʣ ʨʘʙʦʪʫ çʍʦʣʝʮʠʩʪʠʪ ʙʝʟ ʢʘʤʥʝʡè ʪʝʨʤʠʥ 

çʙʝʩʢʘʤʝʥʥʳʡ ʭʦʣʝʮʠʩʪʠʪè ʧʦʣʫʯʠʣ ʧʨʠʟʥʘʥʠʝ ʠ ʧʨʦʯʥʦ ʫʪʚʝʨʜʠʣʩʷ ʜʦ ʥʘʩʪʦʷʱʝʛʦ 

ʚʨʝʤʝʥʠ ʚ ʣʠʪʝʨʘʪʫʨʝ.  

ʇʦ ʜʘʥʥʳʤ ʘʚʪʦʨʦʚ, ʆɹʍ ʯʘʱʝ ʚʩʪʨʝʯʘʝʪʩʷ ʫ ʣʠʮ ʤʦʣʦʜʦʛʦ ʚʦʟʨʘʩʪʘ, ʦʙʳʯʥʦ ʩ 

ʘʩʪʝʥʠʯʝʩʢʠʤ ʪʝʣʦʩʣʦʞʝʥʠʝʤ, ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʦ ʯʘʩʪʦ ʫ ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ, ʩ ʙʦʣʝʝ 

ʪʷʞʝʣʳʤ ʪʝʯʝʥʠʝʤ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʤʫʞʯʠʥ. ʆɹʍ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪ ɹʚ ʣʶʙʦʤ ʚʦʟʨʘʩʪʝ, ʜʘʞʝ 

ʫ ʜʝʪʝʡ, ʚʩʪʨʝʯʘʷʩʴ ʯʘʱʝ ʫ ʞʝʥʱʠʥ (ʚ ʩʦʦʪʥʦʰʝʥʠʝ 5:1), ʧʨʠʯʝʤ ʛʣʫʙʦʢʠʝ ʜʝʩʪʨʫʢʪʠʚʥʳʝ 

ʠʟʤʝʥʝʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʨʘʟʚʠʚʘʶʪʩʷ ʫ ʣʠʮ ʧʨʝʢʣʦʥʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʆʪʤʝʯʘʝʪʩʷ ʯʘʩʪʦʝ 

ʨʘʟʚʠʪʠʝ ʆɹʍ ʫ ʣʠʮ ʧʦʞʠʣʦʛʦ ʠ ʩʪʘʨʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ, ʥʘ ʬʦʥʝ ʪʘʢʠʭ ʩʝʨʜʝʯʥʦ - 

ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʩʪʨʦʡʩʪʚ, ʢʘʢ ʛʠʧʝʨʪʦʥʠʯʝʩʢʠʡ ʢʨʠʟ, ʠʥʬʘʨʢʪ ʤʠʦʢʘʨʜʘ, ʩʪʝʥʦʢʘʨʜʠʷ, 

ʩʠʩʪʝʤʥʳʝ ʘʣʣʝʨʛʠʯʝʩʢʠʝ ʚʘʩʢʫʣʠʪʳ, ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ, ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʝ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ. ɿʘʤʝʯʝʥʦ, ʯʪʦ ʦʩʪʨʳʡ ʙʝʩʢʘʤʝʥʥʳʡ ʭʦʣʝʮʠʩʪʠʪ, ʚʦʟʥʠʢʘʷ ʚ ʚʠʜʝ 

ʧʝʨʚʦʛʦ ʧʨʠʩʪʫʧʘ, ʧʨʦʪʝʢʘʝʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʪʷʞʝʣʦ ʩ ʚʳʨʘʞʝʥʥʦʡ ʠʥʪʦʢʩʠʢʘʮʠʝʡ ʠ 

ʙʳʩʪʨʳʤ ʨʘʟʚʠʪʠʝʤ ʛʘʥʛʨʝʥʳ ʧʫʟʳʨʷ. ʕʪʦ ʥʘʭʦʜʠʪ ʦʙʲʷʩʥʝʥʠʝ ʚ ʪʝʦʨʠʠ ʧʝʨʚʠʯʥʦʛʦ 

ʩʦʩʫʜʠʩʪʦʛʦ ʛʝʥʝʟʘ ʟʘʙʦʣʝʚʘʥʠʷ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʆɹʍ ʨʘʟʚʠʚʘʝʪʩʷ ʫ ʣʠʮ ʧʦʞʠʣʦʛʦ ʠ 

ʩʪʘʨʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʥʘ ʬʦʥʝ ʦʙʱʠʭ ʠ ʤʝʩʪʥʳʭ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʩʪʨʦʡʩʪʚ ʧʦ ʪʠʧʫ 

ʘʥʛʠʦʩʧʘʟʤʦʚ, ʵʤʙʦʣʠʡ ʠ ʪʨʦʤʙʦʟʦʚ ʦʩʥʦʚʥʦʛʦ ʩʪʚʦʣʘ ʠʣʠ ʚʝʪʚʝʡ ʧʫʟʳʨʥʦʡ ʘʨʪʝʨʠʠ. 

ʇʦʜʦʙʥʳʡ ʤʝʭʘʥʠʟʤ ʨʘʟʚʠʪʠʷ ʆɹʍ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʪʝʭ ʩʦʩʪʦʷʥʠʷʭ, ʢʦʪʦʨʳʝ 

ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʩʠʩʪʝʤʥʳʤ ʠʟʤʝʥʝʥʠʝʤ ʩʦʩʫʜʦʚ ʠ ʥʘʨʫʰʝʥʠʝʤ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʢʨʦʚʠ. ʆʩʪʨʳʡ ʭʦʣʝʮʠʩʪʠʪ ʧʨʠ ʵʪʦʤ ʚʦʟʥʠʢʘʝʪ ʦʙʳʯʥʦ ʥʘ ʬʦʥʝ ʦʙʦʩʪʨʝʥʠʷ ʧʨʦʷʚʣʝʥʠʡ 

ʦʩʥʦʚʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. 

ʀʥʦʛʜʘ ʢ ʨʘʟʚʠʪʠʶ ʙʦʣʝʟʥʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʧʝʨʝʢʨʫʪ ʠʣʠ ʟʘʚʦʨʦʪ ʞʝʣʯʥʦʛʦ ʧʫʟʳʨʷ. 

ʀʤʝʶʪʩʷ ʧʫʙʣʠʢʘʮʠʠ ʦ ʨʘʟʚʠʪʠʠ ʆɹʍ ʧʦʩʣʝ ʪʷʞʝʣʳʭ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ, 

ʦʙʰʠʨʥʳʭ ʦʞʦʛʦʚ, ʦʧʝʨʘʪʠʚʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚ. ʅʝʢʦʪʦʨʳʝ ʭʠʨʫʨʛʠ ʥʘʟʳʚʘʶʪ ʧʨʠʯʠʥʦʡ 

ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʪʨʘʚʤʳ, ʛʝʤʦʮʠʨʢʫʣʷʪʦʨʥʳʝ ʥʘʨʫʰʝʥʠʷ ʚ ʩʪʝʥʢʝ ʞʝʣʯʥʦʛʦ ʧʫʟʳʨʷ, 

ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʠʰʝʤʠʯʝʩʢʦʡ ʜʝʩʪʨʫʢʮʠʝʡ ʪʢʘʥʝʡ ʚʧʣʦʪʴ ʜʦ ʥʝʢʨʦʟʘ, ʩʚʷʟʳʚʘʷ ʙʣʠʟʦʩʪʴ 

ʧʘʪʦʛʝʥʝʟʘ ʢ ʩʪʨʝʩʩʦʚʳʤ ʞʝʣʫʜʦʯʥʳʤ ʷʟʚʘʤ. ʋʯʠʪʳʚʘʷ ʵʪʦ, K. Meisner ʚ 1974 ʛʦʜʫ 

ʦʙʲʝʜʠʥʠʣ ʚʩʝ ʩʣʫʯʘʠ ʦʩʪʨʦʛʦ ʭʦʣʝʮʠʩʪʠʪʘ ʧʦʩʣʝ ʪʨʘʚʤ, ʦʞʦʛʦʚ ʠ ʦʧʝʨʘʮʠʡ ʧʦʜ 

ʩʦʙʠʨʘʪʝʣʴʥʳʤ ʪʝʨʤʠʥʦʤ çʚʪʦʨʠʯʥʳʡ ʦʩʪʨʳʡ ʭʦʣʝʮʠʩʪʠʪè, ʦʜʥʘʢʦ ʙʦʣʴʰʠʥʩʪʚʦ ʘʚʪʦʨʦʚ 

ʧʨʠʜʝʨʞʠʚʘʶʪʩʷ ʪʝʨʤʠʥʘ çʧʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʠʡ ʭʦʣʝʮʠʩʪʠʪè. ʇʝʨʠʦʜ ʦʪ 7 ʜʦ 16 ʩʫʪʦʢ 

ʧʦʩʣʝ ʪʨʘʚʤ ʷʚʣʷʝʪʩʷ ʚʨʝʤʝʥʝʤ ʥʘʠʙʦʣʴʰʝʛʦ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. 

ɼʠʘʛʥʦʩʪʠʢʘ ʟʘʙʦʣʝʚʘʥʠʷ ʦʯʝʥʴ ʪʨʫʜʥʘ, ʧʦʩʢʦʣʴʢʫ ʩʠʤʧʪʦʤʳ ʭʦʣʝʮʠʩʪʠʪʘ çʤʘʩʢʠʨʫʶʪʩʷè 

ʧʨʦʷʚʣʝʥʠʷʤʠ ʪʷʞʝʣʦʛʦ ʪʨʘʚʤʘʪʠʯʝʩʢʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ. ɽʛʦ ʯʘʩʪʦʪʘ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 0,4 ʜʦ 

1,6%. ʇʘʪʦʛʝʥʝʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʚ ʨʘʟʚʠʪʠʠ ʙʦʣʝʟʥʠ ʠʤʝʶʪ ʜʣʠʪʝʣʴʥʦʝ ʛʦʣʦʜʘʥʠʝ, 

ʥʝʧʦʜʚʠʞʥʦʩʪʴ ʙʦʣʴʥʳʭ, ʜʣʠʪʝʣʴʥʳʡ ʀɺʃ, ʧʘʨʝʥʪʝʨʘʣʴʥʦʝ ʧʠʪʘʥʠʝ ʠ ʧʨʠʤʝʥʝʥʠʝ 

ʥʘʨʢʦʪʠʯʝʩʢʠʭ ʘʥʘʣʴʛʝʪʠʢʦʚ (ʤʦʨʬʠʥʦʛʦ ʨʷʜʘ), ʧʨʠʚʦʜʷʱʝʝ ʢ ʟʘʩʪʦʶ ʠ ʩʛʫʱʝʥʠʶ ʞʝʣʯʠ. 

ɺʦʟʤʦʞʥʦ ʨʘʟʚʠʪʠʝ ʆɹʍ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʚʨʝʞʜʝʥʠʷ ʩʪʝʥʢʠ ʞʝʣʯʥʦʛʦ ʧʫʟʳʨʷ 

ʘʢʪʠʚʥʳʤʠ ʬʝʨʤʝʥʪʘʤʠ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ ʧʨʠ ʧʘʥʢʨʝʘʪʦʧʫʟʳʨʥʦʤ ʨʝʬʣʶʢʩʝ. 

ʆʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʵʪʦʛʦ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʝʜʠʥʦʡ ʘʤʧʫʣʳ ʦʙʱʝʛʦ ʞʝʣʯʥʦʛʦ ʠ 

ʧʘʥʢʨʝʘʪʠʯʝʩʢʦʛʦ ʧʨʦʪʦʢʦʚ. ʍʘʨʘʢʪʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ ʭʦʣʝʮʠʩʪʠʪʘ: 

ʚʳʩʦʢʠʝ ʮʠʬʨʳ ʘʤʠʣʘʟʳ ʚ ʧʫʟʳʨʥʦʡ ʞʝʣʯʠ; ʚʦ ʚʨʝʤʷ ʦʧʝʨʘʮʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʞʝʣʯʥʳʡ 

ʧʝʨʠʪʦʥʝʘʣʴʥʳʡ ʵʢʩʩʫʜʘʪ, ʞʝʣʯʥʦʝ ʧʨʦʧʠʪʳʚʘʥʠʝ ʩʪʝʥʢʠ ʞʝʣʯʥʦʛʦ ʧʫʟʳʨʷ, ʧʝʯʝʥʦʯʥʦ-

ʜʚʝʥʘʜʮʘʪʠʧʝʨʩʪʥʦʡ ʩʚʷʟʢʠ ʠ ʟʘʙʨʶʰʠʥʥʦʡ ʢʣʝʪʯʘʪʢʠ.  

ʆʩʪʨʳʡ ʙʝʩʢʘʤʝʥʥʳʡ ʭʦʣʝʮʠʩʪʠʪ ʤʦʞʝʪ ʚʦʟʥʠʢʘʪʴ ʧʨʠ ʠʥʬʝʢʮʠʦʥʥʳʭ, 

ʧʘʨʘʟʠʪʘʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ: ʙʨʶʰʥʦʤ ʪʠʬʝ, ʩʘʣʴʤʦʥʝʣʣʝʟʝ, ʩʢʘʨʣʘʪʠʥʝ, ʘʩʢʘʨʠʜʦʟʝ, 

ʤʘʣʷʨʠʠ, ʵʭʠʥʦʢʦʢʢʦʟʝ, ʦʧʠʩʪʦʨʭʦʟʝ, ʣʝʧʪʦʩʧʠʨʦʟʝ ʠ ʉʇʀɼʝ. 
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ʂʣʘʩʩʠʬʠʢʘʮʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʪ ʝʜʠʥʦʡ ʦʙʱʝʧʨʠʥʷʪʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʟʘʙʦʣʝʚʘʥʠʷ. ʈʦʩʩʠʡʩʢʠʝ ʭʠʨʫʨʛʠ ʚʳʜʝʣʷʶʪ ʩʦʩʫʜʠʩʪʳʡ, ʬʝʨʤʝʥʪʘʪʠʚʥʳʡ, 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʡ, ʧʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʠʡ, ʵʤʬʠʟʝʤʘʪʦʟʥʳʡ ʭʦʣʝʮʠʩʪʠʪ, ʫʢʘʟʳʚʘʷ ʧʨʠ 

ʵʪʦʤ, ʯʪʦ ʵʪʠ ʚʠʜʳ ʭʦʣʝʮʠʩʪʠʪʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʙʳʚʘʶʪ ʙʝʩʢʘʤʝʥʥʳʤʠ. ɺ 

ʟʘʨʫʙʝʞʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʷʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ 

ʆɹʍ: ʧʨʦʩʪʦʡ (ʠʣʠ ʧʝʨʚʠʯʥʳʡ), ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʡ, ʧʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʠʡ, ʚʪʦʨʠʯʥʳʡ ʧʨʠ 

ʩʝʧʩʠʩʝ. ʉ ʧʨʘʢʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʘʠʙʦʣʝʝ ʫʜʦʙʥʦʡ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ 

ɺ.ɸ.ʆʧʫʰʥʝʚʘ (1989) ʚ ʥʘʰʝʡ ʤʦʜʠʬʠʢʘʮʠʠ (ʪʘʙʣ. 1). 

 

ʊʘʙʣʠʮʘ 1. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʆɹʍ 

ʇʦ ʵʪʠʦʣʦʛʠʠ ʇʦ ʧʘʪʦʛʝʥʝʟʫ ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ 

ʠʟʤʝʥʝʥʠʷ ʩʪʝʥʢʠ 

ʞʝʣʯʥʦʛʦ ʧʫʟʳʨʷ 

ʆʩʣʦʞʥʝʥʠʷ 

ʉʦʩʫʜʠʩʪʳʡ 

 

 

 

ʇʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʠʡ 

 

 

ʆʙʪʫʨʘʮʠʦʥʥʳʡ 

ʉʦʩʫʜʠʩʪʳʡ 

 

 

 

ʉʪʘʟ ʞʝʣʯʠ 

 

 

ʆʙʪʫʨʘʮʠʦʥʥʳʡ 

ʌʣʝʛʤʦʥʦʟʥʳʡ 

 

 

 

ɻʘʥʛʨʝʥʦʟʥʳʡ 

 

 

ʇʝʨʬʦʨʘʪʠʚʥʳʡ 

ʇʝʨʠʧʫʟʳʨʥʳʡ ʠʥʬʠʣʴʪʨʘʪ 

ʇʝʨʠʧʫʟʳʨʥʳʡ ʘʙʩʮʝʩʩ 

ʄʝʩʪʥʳʡ ʞʝʣʯʥʳʡ 

ʧʝʨʠʪʦʥʠʪ 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ 

ʧʝʨʠʪʦʥʠʪ 

ʍʦʣʘʥʛʠʪ 

ɸʙʩʮʝʩʩ ʧʝʯʝʥʠ ʠ ʜʨ. 

 

ʂʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʠ ʜʠʘʛʥʦʩʪʠʢʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʠʤʝʶʱʠʝʩʷ ʩʢʫʜʥʳʝ 

ʧʫʙʣʠʢʘʮʠʠ ʧʦ ʦʩʪʨʦʤʫ ʙʝʩʢʘʤʝʥʥʦʤʫ ʭʦʣʝʮʠʩʪʠʪʫ, ʢʣʠʥʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʠ ʝʝ ʪʝʯʝʥʠʝ 

ʠʤʝʝʪ ʘʪʠʧʠʯʥʳʡ ʭʘʨʘʢʪʝʨ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʩ ʟʘʧʦʟʜʘʣʦʡ ʜʠʘʛʥʦʩʪʠʢʦʡ. 

ʂʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʆɹʍ, ʧʦ ʤʥʝʥʠʶ ʙʦʣʴʰʠʥʩʪʚʘ ʘʚʪʦʨʦʚ, ʥʠʯʝʤ ʥʝ ʦʪʣʠʯʘʪʁʩʷ ʦʪ 

ʩʠʤʧʪʦʤʦʚ ʦʩʪʨʦʛʦ ʢʘʣʴʢʫʣʝʟʥʦʛʦ ʭʦʣʝʮʠʩʪʠʪʘ. ʆʜʥʘʢʦ ʥʝʢʦʪʦʨʳʝ ʭʠʨʫʨʛʠ, ʫʢʘʟʳʚʘʶʪ ʥʘ 

ʠʤʝʶʱʠʝʩʷ ʨʘʟʣʠʯʠʷ, ʦʪʤʝʯʘʷ, ʯʪʦ ʧʨʠ ʵʪʦʤ ʟʘʙʦʣʝʚʘʥʠʠ ʧʨʝʦʙʣʘʜʘʝʪ ʦʙʱʘʷ 

ʩʠʤʧʪʦʤʘʪʠʢʘ: ʥʝʦʧʨʝʜʝʣʝʥʥʳʝ ʙʦʣʠ, ʚʟʜʫʪʠʝ ʞʠʚʦʪʘ, ʩʫʙʬʝʙʨʠʣʠʪʝʪ. ɼʠʘʛʥʦʩʪʠʢʘ ʆɹʍ, 

ʚ ʦʪʣʠʯʠʝ ʦʪ ʦʩʪʨʦʛʦ ʢʘʣʴʢʫʣʝʟʥʦʛʦ ʭʦʣʝʮʠʩʪʠʪʘ, ʯʘʩʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʪʨʫʜʥʦʩʪʠ, ʦʩʦʙʝʥʥʦ ʢʦʛʜʘ ʭʦʣʝʮʠʩʪʠʪ ʨʘʟʚʠʚʘʝʪʩʷ ʥʘ ʬʦʥʝ ʜʨʫʛʦʛʦ ʪʷʞʝʣʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ 

ʠʣʠ ʪʨʘʚʤʳ. ʆʙʱʝʧʨʠʥʷʪʳʝ ʤʝʪʦʜʳ ʦʙʩʣʝʜʦʚʘʥʠʷ - ʬʠʟʠʢʘʣʴʥʳʝ ʠ ʣʘʙʦʨʘʪʦʨʥʳʝ, ʯʘʩʪʦ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʥʬʦʨʤʘʪʠʚʥʳ. ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʦʰʠʙʢʠ ʥʘ ʜʦʛʦʩʧʠʪʘʣʴʥʦʤ ʵʪʘʧʝ 

ʩʦʩʪʘʚʣʷʶʪ - 36%, ʘ ʥʘ ʛʦʩʧʠʪʘʣʴʥʦʤ - 18%. 

ʉ ʮʝʣʴʶ ʫʣʫʯʰʝʥʠʷ ʜʠʘʛʥʦʩʪʠʢʠ ʆɹʍ, ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ 

ʧʨʠʤʝʥʷʶʪʩʷ ʢʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʳʝ, ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠ ̫ʥʦʚʳʡ ʧʦʜʭʦʜ ʢ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤʳ ʥʘʤʝʪʠʣʩʷ ʚ 

ʩʚʷʟʠ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʠ ʚʥʝʜʨʝʥʠʝʤ ʚ ʢʣʠʥʠʯʝʩʢʫʶ ʧʨʘʢʪʠʢʫ ʤʝʪʦʜʦʚ ʥʝʠʥʚʘʟʠʚʥʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ, ʚ ʯʘʩʪʥʦʩʪʠ - ʋɿʀ. ʄʝʪʦʜ ʩʪʘʣʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʪʴ ʦʩʦʙʝʥʥʦ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, 

ʢʦʛʜʘ ʜʨʫʛʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʞʝʣʯʥʳʭ ʧʫʪʝʡ ʤʘʣʦʵʬʬʝʢʪʠʚʥʳ ʠʣʠ ʥʝ ʤʦʛʫʪ ʙʳʪʴ 

ʧʨʠʤʝʥʝʥʳ ʠʟ-ʟʘ ʪʷʞʝʩʪʠ ʩʦʩʪʦʷʥʠʷ ʫ ʙʦʣʴʥʳʭ, ʩ ʚʳʩʦʢʠʤ ʘʥʝʩʪʝʟʠʦʣʦʛʠʯʝʩʢʦ - 

ʦʧʝʨʘʮʠʦʥʥʳʤ ʨʠʩʢʦʤ. ʂ ʜʦʩʪʦʠʥʩʪʚʘʤ ʤʝʪʦʜʘ ʪʘʢʞʝ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʥʝ ʪʦʣʴʢʦ 

ʥʝʠʥʚʘʟʠʚʥʦʩʪʴ, ʥʦ ʠ ʙʳʩʪʨʦʪʫ ʝʛʦ ʚʳʧʦʣʥʝʥʠʷ, ʙʝʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʦʜʛʦʪʦʚʢʠ 

ʙʦʣʴʥʳʭ. ʀʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʋɿʀ ʧʨʠ ʆɹʍ ʩʦʩʪʘʚʣʷʝʪ 98,0%. ʇʝʨʝʯʠʩʣʝʥʥʳʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʋɿʀ ʧʦʟʚʦʣʷʪʁ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʢʘʢ ʧʝʨʚʦʥʘʯʘʣʴʥʳʡ ʩʢʨʠʥʠʥʛ - ʤʝʪʦʜ 

ʜʠʘʛʥʦʩʪʠʢʠ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʦʨʤ ʟʘʙʦʣʝʚʘʥʠʷ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʨʠʩʪʘʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ ʆɹʍ, ʥʦ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 

ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ - ʮʚʝʪʦʚʦʡ ʜʦʧʧʣʝʨʦʛʨʘʬʠʠ, ʜʣʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʩʪʝʥʢʠ ʞʝʣʯʥʦʛʦ 

ʧʫʟʳʨʷ. ʕʪʦ ʤʝʪʦʜʠʢʘ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʢʨʦʚʦʩʥʘʙʞʝʥʠʝ ʩʪʝʥʦʢ ʧʦʩʣʝʜʥʝʡ, ʚʳʷʚʠʪʴ ʠʭ 

ʛʠʧʝʨʚʘʩʢʫʣʷʨʠʟʘʮʠʶ ʠ ʠʟʤʝʥʝʥʠʷ ʩʢʦʨʦʩʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʢʨʦʚʦʪʦʢʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 
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ʨʘʟʣʠʯʥʳʤ ʬʘʟʘʤ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʐʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʚ 

ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʧʫʥʢʮʠʠ ʞʝʣʯʥʦʛʦ ʧʫʟʳʨʷ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʣʘʧʘʨʦʩʢʦʧʘ ʠ 

ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʘʷ ʭʦʣʝʮʠʩʪʦʩʪʦʤʠʷ ʧʨʠ ʆɹʍ, ʩʧʦʩʦʙʩʪʚʦʚʘʚʰʘʷ ʚʥʝʜʨʝʥʠʶ ʧʨʷʤʳʭ 

ʨʝʥʪʛʝʥʦʢʦʥʪʨʘʩʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʞʝʣʯʝʚʳʚʦʜʷʱʠʭ ʧʫʪʝʡ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʚ ʘʨʩʝʥʘʣʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʥʝʦʪʣʦʞʥʦʡ ʛʘʩʪʨʦʵʥʪʝʨʦʣʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ, ʧʦʷʚʠʣʠʩʴ ʪʘʢʠʝ ʤʝʪʦʜʳ 

ʜʠʘʛʥʦʩʪʠʢʠ ʦʨʛʘʥʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʠ, ʢʘʢ ʢʦʤʧʴʶʪʝʨʥʘʷ ʪʦʤʦʛʨʘʬʠʷ (ʂʊ) ʠ ʤʘʛʥʠʪʥʦ-

ʨʝʟʦʥʘʥʩʥʘʷ ʪʦʤʦʛʨʘʬʠʷ (ʄʈʊ). 

ʕʪʠ ʤʝʪʦʜʠʢʠ ʧʦʟʚʦʣʷʶʪ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʤʝʥʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʙʳʩʪʨʝʝ ʧʦʩʪʘʚʠʪʴ ʪʦʯʥʳʡ ʜʠʘʛʥʦʟ ʠ ʥʘʯʘʪʴ ʣʝʯʝʥʠʝ. ɼʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʞʠʟʥʝʥʥʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʧʨʠʙʣʠʞʘʶʪ ʧʦʣʫʯʘʝʤʳʝ ʩ ʠʭ ʧʦʤʦʱʴʶ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʝ ʤʘʢʨʦʩʪʨʫʢʪʫʨʳ ʦʨʛʘʥʦʚ ʛʝʧʘʪʦʜʫʦʜʝʥʘʣʴʥʦʡ ʟʦʥʳ ʚ ʥʦʨʤʝ ʠ 

ʧʘʪʦʣʦʛʠʠ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʪʁ ʦʧʨʝʜʝʣʠʪʴ ʠʭ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ. 

ɿʘʤʝʪʥʳʡ ʧʨʦʮʝʩʩ ʪʘʢʞʝ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʆɹʍ ʥʘʤʝʪʠʣʩʷ ʚ ʩʚʷʟʠ ʩ ʰʠʨʦʢʠʤ ʚʥʝʜʨʝʥʠʝʤ 

ʚʠʜʝʦʣʘʧʘʨʦʩʢʦʧʠʠ. 

ʊʘʢʪʠʢʘ ʣʝʯʝʥʠʷ. ʅʝʩʤʦʪʨʷ ʥʘ ʨʝʢʦʤʝʥʜʘʮʠʠ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʩʲʝʟʜʦʚ ʠ 

ʢʦʥʬʝʨʝʥʮʠʡ, ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʠʩʢʫʩʩʠʷ ʤʝʞʜʫ ʩʪʦʨʦʥʥʠʢʘʤʠ 

ʢʦʥʩʝʨʚʘʪʠʚʥʦʡ ʠ ʘʢʪʠʚʥʦʡ ʪʘʢʪʠʢʠ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʆɹʍ. ɼʦ ʥʘʩʪʦʷʱʝʛʦ 

ʚʨʝʤʝʥʠ ʦʪʩʫʪʩʪʚʫʶʪ ʝʜʠʥʳʝ ʪʘʢʪʠʯʝʩʢʠʝ ʫʩʪʘʥʦʚʢʠ, ʨʫʢʦʚʦʜʩʪʚʫʷʩʴ ʢʦʪʦʨʳʤʠ ʭʠʨʫʨʛ 

ʤʦʛ ʙʳ ʦʧʨʝʜʝʣʠʪʴ ʧʦʢʘʟʘʥʠʷ ʠ ʩʨʦʢʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ. 

ʍʠʨʫʨʛʠʯʝʩʢʘʷ ʪʘʢʪʠʢʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʝʟʢʠʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʦʪ ʩʫʛʫʙʦ ʢʦʥʩʝʨʚʘʪʠʚʥʦʛʦ 

ʣʝʯʝʥʠʷ ʜʦ ʨʝʢʦʤʝʥʜʘʮʠʡ ʦʧʝʨʠʨʦʚʘʪʴ ʙʦʣʴʥʳʭ ʚ ʙʣʠʞʘʡʰʠʝ 6-12 ʯʘʩʦʚ ʩ ʤʦʤʝʥʪʘ 

ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʩʪʘʮʠʦʥʘʨ. 

ɺʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʪʦʣʴʢʦ ʚʠʜʝʦʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʚ ʫʨʛʝʥʪʥʦʡ 

ʧʨʘʢʪʠʢʝ ʦʛʨʘʥʠʯʝʥʳ ʫʩʣʦʚʠʷʤʠ ʧʨʦʚʝʜʝʥʠʷ ʦʧʝʨʘʮʠʠ ʧʨʠ ʚʳʨʘʞʝʥʥʳʭ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ 

ʠʟʤʝʥʝʥʠʷʭ ʚ ʪʢʘʥʷʭ, ʥʘʣʠʯʠʝʤ ʦʩʣʦʞʥʝʥʥʳʭ ʬʦʨʤ ʟʘʙʦʣʝʚʘʥʠʷ. ʆʜʥʘʢʦ ʥʘʠʙʦʣʝʝ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʩʨʝʜʠ ʚʠʜʝʦʵʥʜʦʩʢʦʧʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚʩʝ - ʪʘʢʠ ʩʯʠʪʘʝʪʩʷ 

ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʘʷ ʭʦʣʝʮʠʩʪʵʢʪʦʤʠʷ. ʃʘʧʘʨʦʩʢʦʧʠʯʝʩʢʘʷ ʭʦʣʝʮʠʩʪʵʢʪʦʤʠʷ, ʥʝʩʷ ʚ ʩʚʦʝʡ 

ʦʩʥʦʚʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʨʘʜʠʮʠʦʥʥʦʡ ʭʦʣʝʮʠʩʪʵʢʪʦʤʠʠ, ʠʤʝʝʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ, ʢʦʪʦʨʳʝ 

ʜʝʣʘʶʪ ʝʝ ʫʜʘʯʥʦʡ ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʚ ʭʠʨʫʨʛʠʯʝʩʢʦʤ ʣʝʯʝʥʠʠ ʟʘʙʦʣʝʚʘʥʠʷ. 

ɼʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʆɹʍ ʫ ʧʦʩʪʨʘʜʘʚʰʠʭ ʩ ʪʨʘʚʤʘʤʠ ʠ ʦʞʦʛʘʤʠ, ʘ ʪʘʢʞʝ ʫ ʙʦʣʴʥʳʭ ʚ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʚʦʜʠʪʴ ʪʝʨʘʧʠʶ, ʥʘʧʨʘʚʣʝʥʥʫʶ ʥʘ 

ʢʦʨʨʝʢʮʠʶ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʠ ʥʦʨʤʘʣʠʟʘʮʠʶ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ. ʋ ʧʘʮʠʝʥʪʦʚ, 

ʢʦʪʦʨʳʝ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʥʝ ʧʦʣʫʯʘʶʪ ʧʠʱʫ ʧʝʨʦʨʘʣʴʥʦ, ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʘʨʝʥʪʝʨʘʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʭʦʣʝʮʠʩʪʦʢʠʥʠʥʘ ʠʣʠ ʧʝʨʠʦʜʠʯʝʩʢʦʝ ʚʚʝʜʝʥʠʝ 

ʞʠʨʘ ʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʡ ʪʨʘʢʪ. 

ʈʘʟʥʦʦʙʨʘʟʠʝ ʩʧʦʩʦʙʦʚ ʧʨʝʜʦʧʝʨʘʮʠʦʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ, ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ 

ʤʘʣʦʠʥʚʘʟʠʚʥʳʭ ʱʘʜʷʱʠʭ ʚʤʝʰʘʪʝʣʴʩʪʚ, ʠʤʝʶʱʠʭʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʘʨʩʝʥʘʣʝ 

ʭʠʨʫʨʛʦʚ, ʧʦʟʚʦʣʷʶʪ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʘʢʪʠʚʥʦ-

ʠʟʙʠʨʘʪʝʣʴʥʦʡ ʪʘʢʪʠʢʠ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʣʝʞʠʪ: ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʪʨʘʜʠʮʠʦʥʥʦʡ, ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʦʡ ʠ ʤʠʢʨʦʭʦʣʝʮʠʩʪʦʩʪʦʤʠʠ ʧʦʜ ʋɿ - 

ʢʦʥʪʨʦʣʝʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʣʠʥʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʩʪʝʧʝʥʠ 

ʦʧʝʨʘʮʠʦʥʥʦ-ʘʥʝʩʪʝʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʠʩʢʘ. ʇʦʜʦʙʥʳʡ ʧʦʜʭʦʜ ʢ ʣʝʯʝʥʠʶ ʙʦʣʴʥʳʭ ʆɹʍ, ʥʘ 

ʥʘʰ ʚʟʛʣʷʜ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʨʝʟʫʣʴʪʘʪʦʚ ʣʝʯʝʥʠʷ, ʩʥʠʞʝʥʠʶ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ ʠ ʣʝʪʘʣʴʥʦʩʪʠ. 
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ʉʆɺʈɽʄɽʅʅʓʁ ɺɿɻʃʗɼ ʅɸ ɼʀɸɻʅʆʉʊʀʂʋ ʀ ʍʀʈʋʈɻʀʏɽʉʂʋʖ ʊɸʂʊʀʂʋ ʆʉʊʈʆɻʆ 

ɹɽʉʂɸʄɽʅʅʆɻʆ ʍʆʃɽʎʀʉʊʀʊɸ (ʆɹɿʆʈ ʃʀʊɽʈɸʊʋʈʓ) 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʩʦʚʨʝʤʝʥʥʳʡ ʚʟʛʣʷʜ ʥʘ ʜʠʘʛʥʦʩʪʠʢʫ ʠ ʣʝʯʝʥʠʝ ʦʜʥʦʡ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ 

ʥʝʦʪʣʦʞʥʦʡ ʘʙʜʦʤʠʥʘʣʴʥʦʡ ʭʠʨʫʨʛʠʠ, ʪ.ʝ. ʦʩʪʨʦʛʦ ʙʝʩʢʘʤʝʥʥʦʛʦ ʭʦʣʝʮʠʩʪʠʪʘ. ʇʦ ʩʚʦʠʤ ʢʣʠʥʠʯʝʩʢʠʤ 

ʧʨʦʷʚʣʝʥʠʷʤ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʯʝʥʠʷ ʦʥ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʭʨʦʥʠʯʝʩʢʦʛʦ ʙʝʩʢʘʤʝʥʥʦʛʦ ʚʦʩʧʘʣʝʥʠʷ 

ʞʝʣʯʥʦʛʦ ʧʫʟʳʨʷ. ʇʨʠ ʵʪʦʤ ʦʩʦʙʳʡ ʘʢʮʝʥʪ ʜʝʣʘʝʪʩʷ ʥʘ ʢʣʠʥʠʯʝʩʢʦʝ ʪʝʯʝʥʠʝ ʚ ʨʘʟʥʳʭ ʧʝʨʠʦʜʘʭ ʞʠʟʥʠ 

ʙʦʣʴʥʳʭ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʤʘʣʦʠʥʚʘʟʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʣʝʯʝʥʠʷ. ʊʘʢʞʝ ʚ 

ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʩʧʝʢʪʝ ʠʟʣʘʛʘʝʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʧʨʠʤʝʥʝʥʠ ʁʤʠʥʠʠʥʚʘʟʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʚʠʜʘʤʠ ʦʧʝʨʘʪʠʚʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚ, ʯʪʦ, ʙʝʟʫʩʣʦʚʥʦ, ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ ʠ ʣʝʪʘʣʴʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʩʪʨʳʡ ʙʝʩʢʘʤʝʥʥʳʡ ʭʦʣʝʮʠʩʪʠʪ, ʜʠʘʛʥʦʩʪʠʢʘ, ʤʠʥʠʠʥʚʘʟʠʚʥʦʝ ʣʝʯʝʥʠʝ.  

 

MODERN VIEW OF DIAGNOSTICS AND SURGICAL TACTICS OF ACUTE DISCRIMITED 

CHOLECYSTITE (REVIEW OF LITERATURE)  
The article provides a modern view of diagnosis and treatment of one of the actual problems of emergency 

abdominal surgery, i.e, acalculous acute cholecystitis (AAC). According to their clinical manifestations and course it 

is significantly different from acalculous chronic gallbladder inflammation. Special emphasis is paid to the clinical 

course in different periods of life of patients, the use of modern methods of diagnosis and minimally invasive 

methods of treatment. Also in the comparative aspect presents personalized application of minimally invasive 

technologies in combination with traditional surgical interventions, which will undoubtedly lead to a reduction of 

postoperative complications and mortality. 

Key words: acute cholecystitis without stones, diagnostics, minimally invasive treatment. 
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ʂʃʀʅʀʂʆ ï ʕʇʀɼɽʄʀʆʃʆɻʀʏɽʉʂʀɽ ʆʉʆɹɽʅʅʆʉʊʀ ɺʀʈʋʉʅʆɻʆ 

ɻɽʇɸʊʀʊɸ çɸè ʋ ɼɽʊɽʁ ʈɸʅʅɽɻʆ ɺʆɿʈɸʉʊɸ 

 

ʈʘʭʤʘʪʦʚ ʅ.ɸ., ʍʘʤʠʜʦʚʘ ʊ.ʄ. 

ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ: ɺʠʨʫʩʥʳʡ ʛʝʧʘʪʠʪ ɸ (ɺɻ - ɸ) ʚ ʥʘʰʝʡ ʨʝʩʧʫʙʣʠʢʝ ʧʦ ʫʜʝʣʴʥʦʤʫ 

ʚʝʩʫ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʟʘʥʠʤʘʝʪ ʪʨʝʪʴʝ ʤʝʩʪʦ ʧʦʩʣʝ ʦʩʪʨʳʭ ʨʝʩʧʠʨʘʪʦʨʥʦïʚʠʨʫʩʥʳʭ ʠ 

ʢʠʰʝʯʥʳʭ ʠʥʬʝʢʮʠʡ. ɺ ʣʠʪʝʨʘʪʫʨʝ ʦʧʠʩʘʥʳ ʩʣʫʯʘʠ ʟʘʙʦʣʝʚʘʥʠʡ ʚʠʨʫʩʥʳʤ ʛʝʧʘʪʠʪʦʤ ɸ 

ʜʝʪʝʡ ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʘ ʩʨʝʜʠ ʜʝʪʝʡ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ (ʦʪ 6 ʤʝʩ. ʜʦ 3-ʭ ʣʝʪ) 
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ʢʦʥʢʨʝʪʥʳʝ ʜʘʥʥʳʝ ʥʝ ʧʨʠʚʦʜʷʪʩʷ. ʂʨʦʤʝ ʚʦʟʨʘʩʪʘ ʪʘʢʞʝ ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʠ ʥʘ 

ʨʷʜ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʤʦʤʝʥʪʦʚ (ʫʭʘʞʠʚʘʶʱʠʡ ʧʝʨʩʦʥʘʣ, ʫʩʣʦʚʠʷ ʧʨʦʞʠʚʘʥʠʷ, 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʡ ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʦʡ, ʩʦʙʣʶʜʝʥʠʝ ʧʨʘʚʠʣ ʣʠʯʥʦʡ 

ʛʠʛʠʝʥʳ, ʭʘʨʘʢʪʝʨ ʧʠʪʘʥʠʷ ʠ ʪ.ʜ.), ʚ ʢʦʪʦʨʳʭ ʥʘʭʦʜʷʪʩʷ (ʧʨʦʞʠʚʘʶʪ) ʜʝʪʠ ʨʘʥʥʝʛʦ 

ʚʦʟʨʘʩʪʘ. ʊʘʢʞʝ ʚ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʠʤʝʶʪʩʷ ʩʚʝʜʝʥʠʷ ʦ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʭ 

ʫʨʦʚʥʷʭ ʙʝʟʞʝʣʪʫʰʥʳʭ ʚʘʨʠʘʥʪʦʚ (1:4) ʜʘʥʥʦʡ ʠʥʬʝʢʮʠʠ ʫ ʜʝʪʝʡ ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʫʜʝʪʠ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ ʚ ʩʠʣʫ ʘʥʘʪʦʤʦ-ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʥʝ 

ʚʩʝʛʜʘ ʠʤʝʶʪʩʷ ʭʘʨʘʢʪʝʨʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ, ʠʤʝʝʪʩʷ ʚ 

ʚʠʜʫ ʦʩʥʦʚʥʦʡ ʢʣʠʥʠʯʝʩʢʠʡ ʧʨʠʟʥʘʢ ʛʝʧʘʪʠʪʘ ʥʘʣʠʯʠʝ ʞʝʣʪʫʰʥʦʩʪʠ ʙʝʣʦʯʥʦʡ ʦʙʦʣʦʯʢʠ 

ʛʣʘʟ ʠ ʢʦʞʥʳʭ ʧʦʢʨʦʚʦʚ ʧʨʠ ʜʘʥʥʦʡ ʠʥʬʝʢʮʠʠ. ʅʘʨʷʜʫ ʩ ʵʪʠʤ ʤʥʦʛʠʝ ʨʦʜʠʪʝʣʠ 

ʟʘʙʦʣʝʚʰʠʭ ʜʝʪʝʡ ʥʝ ʚʩʝʛʜʘ ʦʙʨʘʱʘʶʪʩʷ ʟʘ ʚʨʘʯʝʙʥʦʡ ʧʦʤʦʱʴʶ ʚ ʧʝʨʚʳʝ ʜʥʠ 

ʟʘʙʦʣʝʚʘʥʠʷ, ʘ ʣʝʯʘʪʩʷ ʫ ʪʘʙʠʙʦʚ ʠ ʟʥʘʭʘʨʝʡ. ʂ ʩʯʘʩʪʴʶ, ɺɻ-ɸ ʫ ʜʝʪʝʡ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʷʭ ʧʨʦʪʝʢʘʝʪ ʥʝʪʷʞʝʣʦ, ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦ ʠ ʠʤʝʝʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʠʩʭʦʜ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʢʣʠʥʠʢʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ɺɻ-ɸ ʫ ʜʝʪʝʡ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ ʧʦ ʜʘʥʥʳʤ ʛʝʧʘʪʠʪʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʜʝʪʩʢʦʡ 

ʢʣʠʥʠʯʝʩʢʦʡ ʠʥʬʝʢʮʠʦʥʥʦʡ ʙʦʣʴʥʠʮʳ ʛ. ɼʫʰʘʥʙʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʇʨʦʚʝʜʝʥʦ ʠʟʫʯʝʥʠʝ ʵʧʠʜʝʤʠʦʣʦʛʠʠ, ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʪʝʯʝʥʠʷ ʢʣʠʥʠʢʠ ʠ ʠʩʭʦʜʦʚ ɺɻ-ɸ ʫ ʜʝʪʝʡ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ, ʧʦʩʪʫʧʠʚʰʠʭ ʥʘ ʩʪʘʮʠʦʥʘʨʥʦʝ 

ʣʝʯʝʥʠʝ ʚ ʜʝʪʩʢʫʶ ʢʣʠʥʠʯʝʩʢʫʶ ʠʥʬʝʢʮʠʦʥʥʫʶ ʙʦʣʴʥʠʮʫ.  

ɿʘ ʫʢʘʟʘʥʥʳʡ ʧʝʨʠʦʜ ʚ ʦʪʜʝʣʝʥʠʝ ʧʦʩʪʫʧʠʣʠ 107 ʙʦʣʴʥʳʭ ʜʝʪʝʡ ʩ ɺɻ-ɸ. ʀʟ ʜʘʥʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʙʦʣʴʥʳʭ ʜʝʪʝʡ ʜʦ 3-ʭ ʣʝʪ ʙʳʣʦ 32. ʉʨʝʜʠ ʧʨʦʩʣʝʞʝʥʥʳʭ ʙʦʣʴʥʳʭ ʜʝʪʝʡ ʚ 

ʚʦʟʨʘʩʪʝ ʦʪ 6 ʤʝʩʷʮʝʚ ï 1-ʛʦʜʘ ʙʳʣʦ -3 (9,4%), ʦʪ ʛʦʜʘ ʜʦ 2-ʭ ʣʝʪ - 8 (25%), ʠ ʩʪʘʨʰʝ 24 ʤʝʩ 

ʜʦ 3ïʭ ʣʝʪ ʙʳʣʦ 21 (65,6%). ʇʦ ʧʦʣʦʚʳʤ ʧʨʠʟʥʘʢʘʤ ʩʨʝʜʠ ʟʘʙʦʣʝʚʰʠʭ ʤʘʣʴʯʠʢʦʚ ʙʳʣʦ 19 

(59,4%), ʜʝʚʦʯʝʢ 13 (40,6%). ʇʦ ʤʝʩʪʫ ʧʨʦʞʠʚʘʥʠʷ ʛʦʨʦʜʩʢʠʝ ʩʦʩʪʘʚʠʣʠ 12 (37,5%), 

ʩʝʣʴʩʢʠʝ- 20 (62,5%).  

ɺ ʧʨʠʸʤʥʦʝ ʦʪʜʝʣʝʥʠʝ ʩʪʘʮʠʦʥʘʨʘ ʦʙʨʘʪʠʣʠʩʴ ʨʦʜʠʪʝʣʠ ʩ ʭʘʨʘʢʪʝʨʥʳʤʠ ʞʘʣʦʙʘʤʠ 

ʜʣʷ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʢʘʢ: ʩʣʘʙʦʩʪʴ, ʚʷʣʦʩʪʴ, ʩʥʠʞʝʥʠʝ ʘʧʧʝʪʠʪʘ, ʪʦʰʥʦʪʘ, ʨʚʦʪʘ, 

ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ, ʙʦʣʠ ʚ ʞʠʚʦʪʝ, ʠʟʤʝʥʝʥʠʝ ʮʚʝʪʘ ʤʦʯʠ, ʦʢʨʘʩʢʠ ʢʘʣʘ, 

ʞʝʣʪʫʰʥʦʩʪʠ ʩʢʣʝʨ ʠ ʢʦʞʥʳʭ ʧʦʢʨʦʚʦʚ. ʊʘʢ, ʚʷʣʦʩʪʴ ʠ ʩʣʘʙʦʩʪʴ ʢʦʥʩʪʘʪʠʨʦʚʘʥʘ ʫ 29 

(90,6%) ʙʦʣʴʥʳʭ, ʫ ʚʩʝʭ ʦʙʨʘʪʠʚʰʠʭʩʷ ʤʳ ʦʪʤʝʯʘʣʠ ʩʥʠʞʝʥʠʝ ʠʣʠ ʞʝ ʦʪʩʫʪʩʪʚʠʝ 

ʘʧʧʝʪʠʪʘ, ʥʘʨʫʰʝʥʠʝ ʩʥʘ. ɸ ʪʘʢʠʝ ʧʨʦʷʚʣʝʥʠʷ, ʢʘʢ ʦʜʥʦʢʨʘʪʥʘʷ ʨʚʦʪʘ, ʤʳ ʢʦʥʩʪʘʪʠʨʦʚʘʣʠ 

ʫ 18 (56,2%) ʙʦʣʴʥʳʭ, ʘ ʫ 7 (21,9%) ʜʝʪʝʡ ʦʪʤʝʯʘʣʠ ʧʦʚʪʦʨʥʫʶ (ʤʥʦʛʦʢʨʘʪʥʫʶ) ʨʚʦʪʫ. 

ʉʫʙʬʝʙʨʠʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʦʪʤʝʯʝʥʘ ʫ 21 (65,6%) ʦʙʨʘʪʠʚʰʠʭʩʷ, ʘ ʣʠʭʦʨʘʜʢʘ 

ʧʦʢʘʟʘʪʝʣʷʤʠ 38 ʉ ʠ ʚʳʰʝ ʫ 9 (28,1%) ʜʝʪʝʡ  

ʀʟ ʘʥʘʤʥʝʟʘ ʟʘʙʦʣʝʚʘʥʠʷ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʟʘʙʦʣʝʚʰʠʭ ʦʙʨʘʪʠʣʠʩʴ ʟʘ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʴʶ ʥʘ 2-ʡ-3-ʡ ʜʝʥʴ ʧʦʷʚʣʝʥʠʷ ʞʝʣʪʫʭʠ 27 (84,4%), ʘ ʧʦ ʜʥʷʤ ʙʦʣʝʟʥʠ 

ʵʪʦ ʙʳʣʠ 4-ʡ ï 5-ʡ ʦʪ ʥʘʯʘʣʘ ʟʘʙʦʣʝʚʘʥʠʷ. ʏʪʦ ʞʝ ʢʘʩʘʝʪʩʷ 5 (15,6%) ʜʝʪʝʡ, ʦʙʨʘʪʠʚʰʠʭʩʷ 

ʟʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʴʶ, ʪʦ ʩʨʦʢʠ ʠʭ ʟʘʙʦʣʝʚʘʥʠʷ ʩʦʩʪʘʚʠʣʠ 5 ʠ ʙʦʣʝʝ ʜʥʝʡ. 

ʅʘʯʘʣʦ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʚʩʝʭ ʜʝʪʝʡ ʙʳʣʦ ʦʩʪʨʳʤ, ʦʥʦ ʧʨʦʷʚʣʷʣʦʩʴ ʥʘʣʠʯʠʝʤ 

ʣʠʭʦʨʘʜʢʠ, ʩʣʘʙʦʩʪʴʶ, ʚʷʣʦʩʪʴʶ, ʩʥʠʞʝʥʠʝʤ ʘʧʧʝʪʠʪʘ, ʪʦʰʥʦʪʦʡ, ʨʚʦʪʦʡ, ʙʦʣʷʤʠ ʚ 

ʞʠʚʦʪʝ, ʘ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʠʟʤʝʥʝʥʠʝʤ ʮʚʝʪʘ ʤʦʯʠ, ʦʢʨʘʩʢʠ ʢʘʣʘ ʠ ʧʦʷʚʣʝʥʠʝʤ 

ʞʝʣʪʫʰʥʦʩʪʠ ʩʢʣʝʨ ʠ ʢʦʞʥʳʭ ʧʦʢʨʦʚʦʚ.  

ʀʟ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʤʥʝʟʘ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʚʩʝ ʜʝʪʠ ʥʘʭʦʜʠʣʠʩʴ ʥʘ 

ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʚʩʢʘʨʤʣʠʚʘʥʠʠ, ʥʘʯʠʥʘʷ ʩ 2-3-ʭ ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʦʥʠ 

ʧʠʪʘʣʠʩʴ ʥʝ ʧʦ ʚʦʟʨʘʩʪʥʳʤ ʛʠʛʠʝʥʠʯʝʩʢʠʤ ʥʦʨʤʘʤ. ʀʟ ʯʠʩʣʘ ʧʨʦʩʣʝʞʝʥʥʳʭ ʜʝʪʝʡ ʣʠʰʴ 

12 (37,5%) ʜʝʪʷʤ ʤʘʪʝʨʠ ʛʦʪʦʚʠʣʠ ʧʠʱʫ, ʘ 20 (62,5%) ï ʢʦʨʤʠʣʠʩʴ ʙʣʶʜʘʤʠ 

ʧʨʠʛʦʪʦʚʣʝʥʥʳʤʠ ʯʣʝʥʘʤʠ ʩʝʤʴʠ. ɺ ʩʠʣʫ ʚʦʟʨʘʩʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʥʝ ʧʨʝʜʩʪʘʚʠʣʘʩʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʙʣʶʜʝʥʠʷ ʧʨʘʚʠʣ ʣʠʯʥʦʡ ʛʠʛʠʝʥʳ, ʥʦ ʩʦ ʩʣʦʚ ʤʘʪʝʨʝʡ ʙʦʣʝʝ 22 (68,7%) 

ʜʝʪʝʡ ʩʦʙʣʶʜʘʣʠ ʵʪʠ ʧʨʘʚʠʣʘ. ʉʨʝʜʠ ʧʦʩʪʫʧʠʚʰʠʭ ʙʦʣʴʥʳʭ 26 (81,2%) ʫʧʦʪʨʝʙʣʷʣʠ 
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ʥʝʢʠʧʷʯʝʥʫʶ ʚʦʜʦʧʨʦʚʦʜʥʫʶ ʚʦʜʫ, ʘ 6 (18,7%) ʜʝʪʝʡ ʧʦʣʴʟʦʚʘʣʠʩʴ ʚʦʜʦʡ ʠʟ ʜʨʫʛʠʭ 

ʠʩʪʦʯʥʠʢʦʚ. ʏʪʦ ʞʝ ʢʘʩʘʝʪʩʷ ʫʧʦʪʨʝʙʣʝʥʠʷ ʩʚʝʞʠʭ ʬʨʫʢʪʦʚ, ʪʦ ʙʦʣʝʝ 80% ʟʘʙʦʣʝʚʰʠʭ 

ʜʝʪʝʡ ʝʣʠ ʬʨʫʢʪʳ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʧʨʦʤʳʚʘʥʠʷ. ʂʘʩʘʷʩʴ ʚʦʧʨʦʩʘ ʩʝʟʦʥʥʦʩʪʠ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʚʠʨʫʩʥʦʛʦ ʛʝʧʘʪʠʪʘ ɸ, ʪʦ, ʧʦ ʥʘʰʠʤ ʜʘʥʥʳʤ, ʵʪʘ ʠʥʬʝʢʮʠʷ ʩʦʭʨʘʥʠʣʘ 

ʩʚʦʶ ʩʝʟʦʥʥʦʩʪʴ, ʪʘʢ, ʫ 21(65,6%) ʨʝʙʝʥʢʘ ʦʪʤʝʯʝʥʦ ʟʘʙʦʣʝʚʘʥʠʝ ʦʩʝʥʴʶ (ʩʝʥʪʷʙʨʴ-

ʥʦʷʙʨʴ) ʠ ʫ 11 (34,4%) ʜʝʪʝʡ ʤʳ ʢʦʥʩʪʘʪʠʨʦʚʘʣʠ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʛʝʧʘʪʠʪʘ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ 

(ʜʝʢʘʙʨʴ-ʬʝʚʨʘʣʴ). ʉʨʝʜʠ ʥʘʙʣʶʜʘʝʤʳʭ ʙʦʣʴʥʳʭ ʣʠʰʴ ʫ 3 (9,4%) ʜʝʪʝʡ ʦʪʤʝʯʝʥ ʢʦʥʪʘʢʪ ʩ 

ʙʦʣʴʥʳʤ ɺɻ-ɸ ʚ ʩʝʤʴʝ.  

ɺ ʤʦʤʝʥʪ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʦʪʜʝʣʝʥʠʝ ʫ 27 (84,4%) ʜʝʪʝʡ ʩʦʩʪʦʷʥʠʝ ʦʮʝʥʠʚʘʣʦʩʴ ʢʘʢ 

ʩʨʝʜʥʝʪʷʞʝʣʦʝ, ʘ ʫ 5 (15,6%) ʙʦʣʴʥʳʭ ʢʦʥʩʪʘʪʠʨʦʚʘʥʦ ʪʷʞʝʣʦʝ ʩʦʩʪʦʷʥʠʝ. ʇʨʠʟʥʘʢʠ 

ʠʥʪʦʢʩʠʢʘʮʠʠ (ʚʷʣʦʩʪʴ, ʩʣʘʙʦʩʪʴ, ʥʘʨʫʰʝʥʠʝ ʩʥʘ, ʩʥʠʞʝʥʠʝ ʘʧʧʝʪʠʪʘ, ʪʦʰʥʦʪʘ, ʨʚʦʪʘ, 

ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ, ʙʦʣʠ ʚ ʞʠʚʦʪʝ ʠ ʜʨ.) ʦʪʤʝʯʘʣʠʩʴ ʫ ʚʩʝʭ ʜʝʪʝʡ, 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʠʟʥʘʢʦʚ ʠʥʪʦʢʩʠʢʘʮʠʠ ʜʦ 3-ʭ ʜʥʝʡ ʦʪʤʝʯʘʣʘʩʴ ʫ 27 (84,4%) 

ʙʦʣʴʥʳʭ, ʘ ʫ ʦʩʪʘʣʴʥʳʭ 5 (15,6%) ʜʝʪʝʡ ʧʨʦʷʚʣʝʥʠʷ ʵʪʠʭ ʧʨʠʟʥʘʢʦʚ ʩʦʭʨʘʥʷʣʠʩʴ ʙʦʣʝʝ 5 -

7 ʜʥʝʡ. ɾʝʣʪʫʰʥʦʩʪʴ ʩʢʣʝʨ ʠ ʢʦʞʥʳʭ ʧʦʢʨʦʚʦʚ ʠʤʝʣʠ ʨʘʟʥʫʶ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ. ʊʘʢ, ʩʦʭʨʘʥʥʦʩʪʴ ʞʝʣʪʫʭʠ ʫ ʙʦʣʴʰʠʥʩʪʚʘ 27 (84,4%) ʙʦʣʴʥʳʭ 

ʧʨʦʜʦʣʞʘʣʘʩʴ ʚ ʪʝʯʝʥʠʝ 7ï10 ʜʥʝʡ, ʘ ʫ 5 (15,6%) ʜʝʪʝʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʵʪʦʛʦ 

ʩʠʤʧʪʦʤʘ ʩʦʭʨʘʥʷʣʘʩʴ ʙʦʣʝʝ 10 -15 ʜʥʝʡ. 

ʋʚʝʣʠʯʝʥʠʝ ʨʘʟʤʝʨʦʚ ʧʝʯʝʥʠ ʫ ʧʨʦʩʣʝʞʝʥʥʳʭ ʙʦʣʴʥʳʭ ʵʪʦʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ 

ʩʦʩʪʘʚʠʣʦ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 3-ʭ ʜʦ 5-ʪʠ ʩʤ. ɻʝʧʘʪʦʤʝʛʘʣʠʷ ʩ ʫʨʦʚʥʝʤ ʫʚʝʣʠʯʝʥʠʷ ʝʸ ʨʘʟʤʝʨʦʚ 

ʜʦ 3-ʭ ʩʤ. ʥʘʤʠ ʢʦʥʩʪʘʪʠʨʦʚʘʥʦ ʫ 20 ïʪʠ (62,5%) ʜʝʪʝʡ, ʘ ʫ 12 (37,5%) ʙʦʣʴʥʳʭ 

ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʦ ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʤʝʨʦʚ ʧʝʯʝʥʠ ʦʪ 3-ʭ ʜʦ 5-ʪʠ ʩʤ. 

ʇʨʠ ʵʪʦʤ, ʚ ʥʘʯʘʣʝ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʦʪʜʝʣʝʥʠʝ ʧʨʠ ʧʘʣʴʧʘʮʠʠ ʧʦʯʪʠ ʫ ʚʩʝʭ ʙʦʣʴʥʳʭ 

ʦʪʤʝʯʘʣʘʩʴ ʙʦʣʝʟʥʝʥʥʦʩʪʴ ʚ ʦʙʣʘʩʪʠ ʧʨʘʚʦʛʦ ʧʦʜʨʝʙʝʨʴʷ. ʆʜʥʘʢʦ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʜʥʠ 

ʧʨʝʙʳʚʘʥʠʷ ʙʦʣʴʥʳʭ ʚ ʩʪʘʮʠʦʥʘʨʝ ʧʘʣʴʧʘʮʠʷ ʧʝʯʝʥʠ ʙʳʣʘ ʙʝʟʙʦʣʝʟʥʝʥʥʦʡ. ʂʦʥʩʠʩʪʝʥʮʠʷ 

ʧʝʯʝʥʠ ʫ ʚʩʝʭ ʙʦʣʴʥʳʭ ʙʳʣʘ ʵʣʘʩʪʠʯʥʦʡ, ʧʦʚʝʨʭʥʦʩʪʴ ʛʣʘʜʢʘʷ. ʃʠʰʴ ʫ 3 (9,4%) ʙʦʣʴʥʳʭ 

ʤʳ ʥʘʙʣʶʜʘʣʠ ʠ ʫʚʝʣʠʯʝʥʠʝ ʩʝʣʝʟʝʥʢʠ. 

ʇʦʢʘʟʘʪʝʣʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʝʯʝʥʦʯʥʳʭ ʪʝʩʪʦʚ ʫ 26 (81,2%) ʜʝʪʝʡ ʫʨʦʚʝʥʴ 

ʙʠʣʠʨʫʙʠʥʘ ʢʨʦʚʠ ʩʦʩʪʘʚʣʷʣ ʜʦ 85 ʤʢʤʦʣʴ/ʯ.ʣ., ʘ ʫ 6 (18,7%) ʙʦʣʴʥʳʭ ʜʝʪʝʡ ʵʪʦʪ ʫʨʦʚʝʥʴ 

ʧʨʝʚʳʰʘʣ 90 ʤʢʤʦʣʴ/ʯ.ʣ. ɸʥʘʣʦʛʠʯʥʳʝ ʠʟʤʝʥʝʥʠʷ ʦʪʤʝʯʝʥʳ ʩʦ ʩʪʦʨʦʥʳ ʧʦʢʘʟʘʪʝʣʝʡ 

ɸʩɸʊ ʠ ɸʣɸʊ. ʏʪʦ ʞʝ ʢʘʩʘʝʪʩʷ ʧʦʢʘʟʘʪʝʣʝʡ ʙʝʣʢʦʚʦ-ʦʩʘʜʦʯʥʳʭ ʧʨʦʙ, ʪʦ ʚ ʵʪʦʤ ʨʘʢʫʨʩʝ 

ʦʪʯʝʪʣʠʚʦ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʠʟʤʝʥʝʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʪʠʤʦʣ-ʚʝʨʦʥʘʣʦʚʦʡ ʧʨʦʙʳ, ʧʦʚʳʰʝʥʠʝ 

ʧʦʢʘʟʘʪʝʣʝʡ ʜʘʥʥʦʡ ʧʨʦʙʳ ʜʦ 10 ʝʜ. ʦʪʤʝʯʝʥʦ ʫ 27 (84,4%) ʙʦʣʴʥʳʭ, ʘ ʚ 5-ʪʠ ʩʣʫʯʘʷʭ 

(15,6%) ʤʳ ʧʦʣʫʯʠʣʠ ʫʨʦʚʝʥʴ ʫʚʝʣʠʯʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʳ ʚʳʰʝ 10 ʝʜ.  

ʃʘʙʦʨʘʪʦʨʥʦ ʜʠʘʛʥʦʟ ɺɻ ï ɸ ʚʝʨʠʬʠʮʠʨʦʚʘʥ ʦʙʥʘʨʫʞʝʥʠʝʤ ʤʘʨʢʝʨʘ ʜʘʥʥʦʡ 

ʠʥʬʝʢʮʠʠ ʅɸV. 

ɺ ʦʪʜʝʣʝʥʠʝ ʚʩʝ ʙʦʣʴʥʳʝ ʧʦʣʫʯʘʣʠ ʙʘʟʠʩʥʫʶ ʪʝʨʘʧʠʶ (ʜʠʝʪʘ, ʧʦʩʪʝʣʴʥʳʡ ʨʝʞʠʤ, 

ʦʙʠʣʴʥʦʝ ʧʠʪʴʸ, ʚʠʪʘʤʠʥʳ ʠ ʩʠʨʦʧ ʛʘʧʘʪʠʥʳ). ʅʘʨʷʜʫ ʩ ʙʘʟʠʩʥʦʡ ʪʝʨʘʧʠʝʡ 5ïʤ (15,6%) 

ʜʝʪʷʤ ʧʨʦʚʦʜʠʣʦʩʴ ʚʥʫʪʨʠʚʝʥʥʦʝ ʚʚʝʜʝʥʠʝ ʨʘʩʪʚʦʨʦʚ ʛʣʶʢʦʟʳ, ʨʝʦʩʦʨʙʠʣʘʢʪʘ ʠ 

ʨʝʦʤʙʝʨʠʥʘ ʩ ʮʝʣʴʶ ʜʝʟʠʥʪʦʢʩʠʢʘʮʠʠ. 

ʅʘ ʬʦʥʝ ʧʨʦʚʦʜʠʤʦʡ ʪʝʨʘʧʠʠ ʩʦʩʪʦʷʥʠʝ ʙʦʣʴʥʳʭ ʧʦʩʪʝʧʝʥʥʦ ʫʣʫʯʰʘʣʦʩʴ, ʧʨʠʟʥʘʢʠ 

ʠʥʪʦʢʩʠʢʘʮʠʠ ʧʦʩʪʝʧʝʥʥʦ ʥʠʚʝʣʠʨʦʚʘʣʠʩʴ, ʜʝʪʠ ʩʪʘʥʦʚʠʣʠʩʴ ʘʢʪʠʚʥʳʤʠ, ʨʘʟʤʝʨʳ ʧʝʯʝʥʠ 

ʠʤʝʣʠ ʪʝʥʜʝʥʮʠʶ ʢ ʩʦʢʨʘʱʝʥʠʶ, ʞʝʣʪʫʭʘ ʢʦʞʥʳʭ ʧʦʢʨʦʚʦʚ ʠ ʩʢʣʝʨ ʧʦʩʪʝʧʝʥʥʦ ʩʪʘʣʘ 

ʠʩʯʝʟʘʪʴ, ʦʢʨʘʩʢʘ ʩʪʫʣʘ ʠ ʤʦʯʠ ʩʪʘʣʘ ʧʨʠʦʙʨʝʪʘʪʴ ʦʙʳʯʥʳʡ ʮʚʝʪ. ʏʪʦ ʞʝ ʢʘʩʘʝʪʩʷ ʩʨʦʢʦʚ 

ʥʦʨʤʘʣʠʟʘʮʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʝʯʝʥʦʯʥʳʭ ʪʝʩʪʦʚ, ʪʦ ʦʥʠ ʚʳʛʣʷʜʝʣʠ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ 10-ʪʠ ʜʥʝʡ ʧʨʝʙʳʚʘʥʠʷ ʚ ʩʪʘʮʠʦʥʘʨʝ ʫ 8 (25%) 

ʜʝʪʝʡ ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʜʦ ʫʨʦʚʥʷ ʥʦʨʤʳ, ʫ 19 (59,4%) ʧʨʦʩʣʝʞʝʥʥʳʭ 

ʙʦʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʠ ʩʪʘʣʠ ʥʘ ʫʨʦʚʥʝ ʥʦʨʤʳ ʢ 14-15 ʜʥʶ ʠ ʣʠʰʴ ʫ 5 (15,6%) ʜʝʪʝʡ ʤʳ 

ʧʦʣʫʯʠʣʠ ʥʦʨʤʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʝʯʝʥʦʯʥʳʭ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʪʝʩʪʦʚ ʧʦʩʣʝ 15ïʪʠ ʜʥʝʡ 

ʧʨʝʙʳʚʘʥʠʷ ʚ ʩʪʘʮʠʦʥʘʨʝ. 
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ʀʤʝʷ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʜʠʥʘʤʠʢʫ ʪʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʩʨʦʢʠ ʚʳʧʠʩʢʠ ʙʦʣʴʥʳʭ ʜʝʪʝʡ 

ʠʟ ʩʪʘʮʠʦʥʘʨʘ ʙʳʣʠ ʩʣʝʜʫʶʱʠʤʠ: ʜʦ 15 ʜʥʝʡ - 19 (59,4%) ʙʦʣʴʥʳʭ, ʦʪ 16 ʜʦ 20 ʜʥʝʡ- 8 

(25%), ʠ ʧʦʟʞʝ 20 ʜʥʷ ʚʳʧʠʩʘʥʳ 5 (15,6%) ʜʝʪʝʡ.  

ɺʳʚʦʜʳ: ʠʟ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʤʦʤʝʥʪʦʚ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʙʦʣʴʰʦʡ ʫʜʝʣʴʥʳʡ ʚʝʩ 

ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʘʣʠʤʝʥʪʘʨʥʳʤ ʠ ʚʦʜʥʳʤ ʩʧʦʩʦʙʦʤ, ʘ ʢʦʥʪʘʢʪʥʦ-ʙʳʪʦʚʦʡ ʩʧʦʩʦʙ 

ʟʘʨʘʞʝʥʠʷ ʦʪʤʝʯʝʥ ʣʠʰʴ ʚ ʪʨʝʭ ʩʝʤʴʷʭ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘʤʠ ʚʳʷʚʣʝʥʦ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʡ 

ʫʨʦʚʝʥʴ ʟʘʙʦʣʝʚʰʠʭ ʜʝʪʝʡ, ʢʦʪʦʨʳʝ ʧʨʦʞʠʚʘʣʠ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ, ʛʜʝ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ 

ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʦʡ ʥʝ ʥʘ ʜʦʣʞʥʦʤ ʫʨʦʚʥʝ. ɺ ʧʣʘʥʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʧʦ 

ʥʘʰʠʤ ʜʘʥʥʳʤ, ɺɻ-ɸ ʩʦʭʨʘʥʠʣ ʩʚʦʶ ʩʝʟʦʥʥʦʩʪʴ (ʦʩʝʥʴ-ʟʠʤʘ). 

ʂʣʠʥʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ɺɻ-ɸ ʫ ʧʨʦʩʣʝʞʝʥʥʳʭ ʥʘʤʠ ʙʦʣʴʥʳʭ ʠʤʝʣʘ 

ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʪʝʯʝʥʠʷ ʠ ʟʘʙʦʣʝʚʘʥʠʝ ʫ ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʝʪʝʡ ʜʘʥʥʦʡ 

ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ ʧʨʦʪʝʢʘʣʦ ʚ ʣʝʛʢʦʡ ʠ ʩʨʝʜʥʝʪʷʞʝʣʦʡ ʬʦʨʤʝ. 

ʇʨʠʟʥʘʢʠ ʠʥʪʦʢʩʠʢʘʮʠʠ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʟʘʙʦʣʝʚʰʠʭ ʥʠʚʝʣʠʨʦʚʘʣʠʩʴ ʚ ʪʝʯʝʥʠʝ 

ʧʝʨʚʳʭ 3-5ïʪʠ ʜʥʝʡ ʩ ʤʦʤʝʥʪʘ ʧʦʩʪʫʧʣʝʥʠʷ. ɾʝʣʪʫʰʥʦʩʪʴ ʩʢʣʝʨ ʠ ʢʦʞʥʳʭ ʧʦʢʨʦʚʦʚ 

ʠʤʝʣʘ ʪʝʥʜʝʥʮʠʶ ʢ ʠʩʯʝʟʥʦʚʝʥʠʶ ʥʘ 7-10-ʡ ʜʝʥʴ ʧʨʝʙʳʚʘʥʠʷ ʚ ʩʪʘʮʠʦʥʘʨʝ. ʈʘʟʤʝʨʳ 

ʧʝʯʝʥʠ ʦʩʪʘʚʘʣʠʩʴ ʫʚʝʣʠʯʝʥʥʳʤʠ ʢ ʤʦʤʝʥʪʫ ʚʳʧʠʩʢʠ ʫ ʚʩʝʭ ʧʨʦʩʣʝʞʝʥʥʳʭ ʙʦʣʴʥʳʭ. 

ʇʦʢʘʟʘʪʝʣʠ ʧʝʯʝʥʦʯʥʳʭ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʪʝʩʪʦʚ ʧʨʠʙʣʠʞʘʣʠʩʴ ʢ ʥʦʨʤʝ ʫ ʙʦʣʴʰʠʥʩʪʚʘ 

ʜʝʪʝʡ ʢ 14-15 ʜʥʶ ʧʨʝʙʳʚʘʥʠʷ ʚ ʩʪʘʮʠʦʥʘʨʝ. ʉʨʦʢʠ ʚʳʧʠʩʢʠ ʙʦʣʴʥʳʭ ʜʝʪʝʡ ʠʟ ʦʪʜʝʣʝʥʠʷ 

ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʩʦʩʪʘʚʠʣʠ ʦʪ 15 ʜʦ 20 ʜʥʝʡ. ɿʘʪʷʞʥʦʝ ʪʝʯʝʥʠʝ ʠ ʪʝʥʜʝʥʮʠʷ ʢ 

ʭʨʦʥʠʯʝʩʢʦʤʫ ʪʝʯʝʥʠʶ ɺɻ-ɸ ʫ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʙʦʣʴʥʳʭ ʥʝ ʦʪʤʝʯʝʥʳ. 
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ʂʃʀʅʀʂʆ ï ʕʇʀɼɽʄʀʆʃʆɻʀʏɽʉʂʀɽ ʆʉʆɹɽʅʅʆʉʊʀ ɺʀʈʋʉʅʆɻʆ ɻɽʇɸʊʀʊɸ ç ɸè ʋ 

ɼɽʊɽʁ ʈɸʅʅɽɻʆ ɺʆɿʈɸʉʊɸ 

ɺ ʩʪʘʪʴʝ ʘʚʪʦʨʦʤ ʧʨʠʚʦʜʷʪʩʷ ʩʚʝʜʝʥʠʷ ʦ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʢʣʠʥʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʷʭ ʚʠʨʫʩʥʦʛʦ 

ʛʝʧʘʪʠʪʘ ɸ ʫ ʜʝʪʝʡ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 32 ʙʦʣʴʥʳʭ ʜʝʪʝʡ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ. ɺ 

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʤ ʘʩʧʝʢʪʝ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʠʥʬʠʮʠʨʦʚʘʥʠʝ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʜʝʪʝʡ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʧʨʦʠʩʭʦʜʠʪ ʘʣʠʤʝʥʪʘʨʥʳʤ ʠ ʚʦʜʥʳʤ ʩʧʦʩʦʙʦʤ. ɺ ʢʣʠʥʠʯʝʩʢʦʤ ʘʩʧʝʢʪʝ ɺɻ-ɸ ʫ ʧʨʦʩʣʝʞʝʥʥʳʭ ʙʦʣʴʥʳʭ 

ʠʤʝʣ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʪʝʯʝʥʠʷ ʠ ʟʘʙʦʣʝʚʘʥʠʝ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʜʝʪʝʡ ʜʘʥʥʦʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ 

ʧʨʦʪʝʢʘʣʦ ʚ ʣʝʛʢʦʡ ʠ ʩʨʝʜʥʝʪʷʞʝʣʦʡ ʬʦʨʤʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʠʨʫʩʥʠʡ ʛʝʧʘʪʠʪ ɸ, ʢʣʠʥʠʢʘ, ʜʝʪʠ. 

 

CLINICAL AND EPIDEMIOLOGICAL FEATURES OF VIRAL HEPATITIS A IN CHILDREN OF 

EARLY AGE  

In the article the author provides information about the epidemiological and clinical features of hepatitis A in 

young children as a result of the study of 32 patients with early childhood. In the epidemiological aspect revealed 

that infection with this group of children occurs mainly nutritional and water way.In the clinical aspect of Viral 

Hepatitis A in the patients studied, the benign nature of the course and disease in the advantage of children of this 

age group proceeded in a mild and moderate form. 

Key words: viral hepatitis A, clinic, children. 
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ʆʇʊʀʄʀɿɸʎʀʗ ʇʈʆʎɽʉʉɸ ʇʆɼɻʆʊʆɺʂʀ ʂɸɼʈʆɺ ɼʃʗ ʆɹʑɽʁ 

ɺʈɸʏɽɹʅʆʁ (ʉɽʄɽʁʅʆʁ) ʇʈɸʂʊʀʂʀ ɺ ʈʊ 

 

ʍʦʜʞʘʝʚ ʌ.ʄ., ɻʫʣʦʤʦʚʘ ʄ.ʆ., ɸʰʫʨʦʚʘ ʅ.ʉ. 

ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ çʀʥʩʪʠʪʫʪ ʧʦʩʣʝʜʠʧʣʦʤʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʩʬʝʨʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥè 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ: ʂʘʯʝʩʪʚʦ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ 

ʬʘʢʪʦʨʦʚ, ʠ ʦʜʠʥ ʠʟ ʛʣʘʚʥʳʭ ï ʵʪʦ ʧʦʜʛʦʪʦʚʢʘ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʪʘʢʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʦʡ ʟʘʜʘʯʝʡ ʚ ʧʨʦʮʝʩʩʝ ʚʥʝʜʨʝʥʠʷ 

ʧʨʘʢʪʠʢʠ ʩʝʤʝʡʥʦʡ ʤʝʜʠʮʠʥʳ.  

ʉʦʛʣʘʩʥʦ ʧʨʠʢʘʟʫ ʄɿ ʈʊ ˉ 236 ʦʪ 23.06.1998 ʛ. çʆ ʧʦʵʪʘʧʥʦʤ ʧʝʨʝʭʦʜʝ ʢ ʦʢʘʟʘʥʠʶ 

ʧʝʨʚʠʯʥʦʡ ʤʝʜʠʢʦ-ʩʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʠ ʧʦ ʧʨʠʥʮʠʧʫ ʚʨʘʯʘ ʦʙʱʝʡ ʧʨʘʢʪʠʢʠ (ʩʝʤʝʡʥʦʛʦ 

ʚʨʘʯʘ)è ʥʘ ʙʘʟʝ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ çʀʥʩʪʠʪʫʪ 

ʧʦʩʣʝʜʠʧʣʦʤʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʩʬʝʨʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥè (ɻʆʋ 

ʀʇʆʉɿ ʈʊ) ʙʳʣʘ ʦʪʢʨʳʪʘ ʢʘʬʝʜʨʘ ʩʝʤʝʡʥʦʡ ʤʝʜʠʮʠʥʳ (ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʪʘʢʠʝ ʢʘʬʝʜʨʳ 

ʙʳʣʠ ʦʪʢʨʳʪʳ ʚ ʊʘʜʞʠʢʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʤʝʜʠʮʠʥʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʠʤ. ɸʙʫʘʣʠ 

ʠʙʥ ʉʠʥʦ (ʊɻʄʋ) ʠ ʤʝʜʠʮʠʥʩʢʠʭ ʢʦʣʣʝʜʞʘʭ), ʠ ʩ ʵʪʦʛʦ ʤʦʤʝʥʪʘ ʥʘʯʘʣʘʩʴ ʧʦʜʛʦʪʦʚʢʘ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʦʙʱʝʡ ʚʨʘʯʝʙʥʦʡ ʧʨʘʢʪʠʢʠ ʠʟ ʯʠʩʣʘ ʫʯʘʩʪʢʦʚʳʭ ʪʝʨʘʧʝʚʪʦʚ, ʧʝʜʠʘʪʨʦʚ, 

ʘʢʫʰʝʨʦʚ-ʛʠʥʝʢʦʣʦʛʦʚ ʠ ʜʨʫʛʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ.  

ɼʣʷ ʧʨʠʙʣʠʞʝʥʠʷ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʢ ʫʩʣʦʚʠʷʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʦʙʱʝʡ ʚʨʘʯʝʙʥʦʡ (ʩʝʤʝʡʥʦʡ) ʧʨʘʢʪʠʢʠ ʧʨʠ ʛʦʨʦʜʩʢʠʭ ʮʝʥʪʨʘʭ ʟʜʦʨʦʚʴʷ ˉ1, 2 ʠ 3 ʠ 

ʘʤʙʫʣʘʪʦʨʠʠ ʩʝʤʝʡʥʦʛʦ ʚʨʘʯʘ ʈʋʂʎʉʄ ʩʦʟʜʘʥʳ ʫʯʝʙʥʦ-ʢʣʠʥʠʯʝʩʢʠʝ ʮʝʥʪʨʳ ʩʝʤʝʡʥʦʡ 

ʤʝʜʠʮʠʥʳ, ʢʦʪʦʨʳʝ ʦʩʥʘʱʝʥʳ ʫʯʝʙʥʦ-ʥʘʛʣʷʜʥʳʤʠ ʧʦʩʦʙʠʷʤʠ, ʤʝʜʠʮʠʥʩʢʠʤ 

ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ ʦʙʫʯʝʥʠʷ. ʂ ʮʝʥʪʨʘʤ ʧʨʠʢʨʝʧʣʝʥʳ ʦʪ 10 ʜʦ 15 

ʪʳʩ. ʯʝʣ. ʥʘʩʝʣʝʥʠʷ.  

ɼʣʷ ʦʙʫʯʝʥʠʷ ʫʯʘʩʪʢʦʚʳʭ ʚʨʘʯʝʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ çʩʝʤʝʡʥʘʷ ʤʝʜʠʮʠʥʘè ʚ ʧʝʨʚʳʝ 

ʛʦʜʳ, ʢʨʦʤʝ ʚʨʘʯʝʡ ʦʙʱʝʡ ʧʨʘʢʪʠʢʠ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʚ ʉʇʙ ʄɸʇʆ, ʧʨʠʚʣʝʢʘʣʩʷ 

ʧʨʦʬʝʩʩʦʨʩʢʦ-ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʠʡ ʩʦʩʪʘʚ ʧʨʦʬʠʣʴʥʳʭ ʢʘʬʝʜʨ ʊʀʇʇʄʂ ʠ ʊɻʄʋ ʠʤ. 

ɸʙʫʘʣʠ ʠʙʥ ʉʠʥʦ. 

ʉ 2002 ʛ. ʧʦʜʛʦʪʦʚʢʘ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʧʦ ʩʝʤʝʡʥʦʡ ʤʝʜʠʮʠʥʝ ʧʦ ʫʢʘʟʘʥʥʦʡ 

ʧʨʦʛʨʘʤʤʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʙʘʟʝ ʢʘʬʝʜʨʳ ʩʝʤʝʡʥʦʡ ʤʝʜʠʮʠʥʳ ʊʀʇʇʄʂ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʧʦʜʛʦʪʦʚʣʝʥʳ ʙʦʣʝʝ 60 ʚʨʘʯʝʡ-ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ 70 ʤʝʜʩʝʩʪʝʨ-ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, 

ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʶʪ ʥʘ ʢʘʬʝʜʨʘʭ ʩʝʤʝʡʥʦʡ ʤʝʜʠʮʠʥʳ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ. ɼʣʷ 

ʧʦʜʛʦʪʦʚʢʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʪʘʢʞʝ ʧʨʠʚʣʝʢʘʶʪʩʷ ʟʘʨʫʙʝʞʥʳʝ ʩʧʝʮʠʘʣʠʩʪʳ. 

ʀʟ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʚʨʘʯʝʡ ʞʝʥʱʠʥʳ ʩʦʩʪʘʚʣʷʶʪ - 68%, 

ʤʫʞʯʠʥʳ ï 32%. ɺʦʟʨʘʩʪ ɺʆʇ/ʉɺ 29-40 ʣʝʪ, ʩʪʘʞ ʨʘʙʦʪʳ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʙʦʣʝʝ 5 ʣʝʪ. 

ʇʨʠ ʘʥʘʣʠʟʝ 143 ʘʥʢʝʪ ʨʘʙʦʪʘʶʱʠʭ ʚ ʦʙʩʣʝʜʫʝʤʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʧʦʜʛʦʪʦʚʣʝʥʳ ʠʟ ʠʭ ʯʠʩʣʘ ʪʝʨʘʧʝʚʪʦʚ - 26%, ʧʝʜʠʘʪʨʦʚ ï 44%, ʘʢʫʰʝʨʦʚ-ʛʠʥʝʢʦʣʦʛʦʚ ï 

21% ʠ 9% ï ʠʟ ʯʠʩʣʘ ʜʨʫʛʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʀʟ ʯʠʩʣʘ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ɺʆʇ/ʉɺ ʨʘʥʝʝ 

ʠʤʝʣʠ ʚʳʩʰʫʶ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʫʶ ʢʘʪʝʛʦʨʠʶ - 10%, ʧʝʨʚʫʶ ï 24%, ʚʪʦʨʫʶ ï 35%, ʥʝ 

ʠʤʝʶʱʠʝ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʩʦʩʪʘʚʣʷʶʪ 31%. ʉʨʦʢʠ ʧʦʜʛʦʪʦʚʢʠ ʧʦ ʜʘʥʥʦʡ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʫ 70% ʚʨʘʯʝʡ ʩʦʩʪʘʚʠʣʠ - 6 ʤʝʩʷʮʝʚ, ʫ 21% ï 8 ʤʝʩ., ʫ 9% ï 11 ʤʝʩʷʮʝʚ. 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʩʚʦʝʡ ʧʦʜʛʦʪʦʚʢʠ 74% ʚʨʘʯʝʡ ʦʮʝʥʠʣʠ ʢʘʢ ʥʝʜʦʩʪʘʪʦʯʥʫʶ ʠ ʣʠʰʴ 30% 

ʚʨʘʯʝʡ, ʦʙʫʯʘʚʰʠʭʩʷ ʚ ʦʩʥʦʚʥʦʤ ʧʦ 8- ʠ 11-ʪʠʤʝʩʷʯʥʦʡ ʧʨʦʛʨʘʤʤʝ, ʙʳʣʠ ʫʜʦʚʣʝʪʚʦʨʝʥʳ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʩʚʦʝʡ ʧʦʜʛʦʪʦʚʢʠ. 
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ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʥʘʥʠʷ ʚʨʘʯʠ ʭʦʪʝʣʠ ʙʳ ʧʦʣʫʯʠʪʴ ʧʦ ʩʣʝʜʫʶʱʠʤ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ: 

ʧʝʜʠʘʪʨʠʷ ï 37%, ʪʝʨʘʧʠʷ ï 25%, ʘʢʫʰʝʨʩʪʚʦ ʠ ʛʠʥʝʢʦʣʦʛʠʷ ï 60%, ʭʠʨʫʨʛʠʷ ï 13%, 

ʦʬʪʘʣʴʤʦʣʦʛʠʷ ï 17%, ʥʝʚʨʦʣʦʛʠʷ - 15%, ʃʆʈ - ʙʦʣʝʟʥʠ ï 10% 

 .  
ʈʠʩ.1. ʄʥʝʥʠʝ ɺʆʇ/ʉɺ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʥʘʥʠʡ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ (ʥʘ 100 

ʚʨʘʯʝʡ) 

 

ʉʦʛʣʘʩʥʦ ʥʦʨʤʘʪʠʚʥʳʤ ʜʘʥʥʳʤ ʥʘ ʦʜʥʫ ʰʪʘʪʥʫʶ ʝʜʠʥʠʮʫ ɺʆʇ/ʉɺ ʧʨʝʜʫʩʤʦʪʨʝʥʦ 

1200-1500 ʥʘʩʝʣʝʥʠʷ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚ ʈʝʩʧʫʙʣʠʢʝ ʊʘʜʞʠʢʠʩʪʘʥ ʩ ʥʘʩʝʣʝʥʠʝʤ ʦʢʦʣʦ 7 

ʤʣʥ. ʯʝʣ., ʪʨʝʙʫʝʪʩʷ ʙʦʣʝʝ 4500 ɺʆʇ/ʉɺ. ɺ ʪʝʯʝʥʠʝ 8 ʣʝʪ ʧʦʜʛʦʪʦʚʣʝʥʦ ʚʩʝʛʦ 704 

ɺʆʇ/ʉɺ, ʠ, ʝʩʣʠ ʪʘʢʠʤʠ ʪʝʤʧʘʤʠ ʛʦʪʦʚʠʪʴ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩʝʤʝʡʥʦʡ ʤʝʜʠʮʠʥʳ ʧʦ 

ʜʝʡʩʪʚʫʶʱʝʡ 6-ʪʠʤʝʩʷʯʥʦʡ ʫʯʝʙʥʦʡ ʧʨʦʛʨʘʤʤʝ, ʧʦʪʨʝʙʫʝʪʩʷ ʥʝ ʦʜʥʦ ʜʝʩʷʪʠʣʝʪʠʝ. ɺ ʵʪʦʡ 

ʩʚʷʟʠ ʦʙʨʘʪʠʤʩʷ ʢ ʦʧʳʪʫ ʩʪʨʘʥ ʜʘʣʴʥʝʛʦ ʠ ʙʣʠʞʥʝʛʦ ʟʘʨʫʙʝʞʴʷ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ 

ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ ʠ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʟʘʧʘʜʥʳʭ ʩʪʨʘʥ ʧʦʜʛʦʪʦʚʢʘ 

ɺʆʇ/ʉɺ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʣʝ ʙʘʟʦʚʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʦʪ 2 ʜʦ 5 ʣʝʪ (ɸʚʩʪʨʠʷ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ, 

ʅʠʜʝʨʣʘʥʜʳ, ʌʠʥʣʷʥʜʠʷ, ʌʨʘʥʮʠʷ) [2, 3 ]. 

ɺ ʩʪʨʘʥʘʭ ʧʦʩʪʩʦʚʝʪʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘʩʳʱʝʥʠʝ ʨʳʥʢʘ ʪʨʫʜʘ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ 

ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ ʫʯʘʩʪʢʦʚʳʭ ʚʨʘʯʝʡ ʨʘʟʣʠʯʥʳʤʠ ʬʦʨʤʘʤʠ ʠ ʤʝʪʦʜʘʤʠ ʦʪ ʥʝʜʝʣʴʥʦʛʦ 

ʦʙʫʯʝʥʠʷ ʜʦ ʪʨʝʭ ʠ ʙʦʣʝʝ ʣʝʪ ʧʦ ʦʯʥʦʤʫ ʠ ʦʯʥʦ-ʟʘʦʯʥʦʤʫ ʧʨʠʥʮʠʧʫ. ʅʘʧʨʠʤʝʨ, ʚ 

ʂʳʨʛʳʟʩʪʘʥʝ ʫʯʝʙʥʘʷ ʧʨʦʛʨʘʤʤʘ ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ ʛʨʫʧʧ ʩʝʤʝʡʥʳʭ ʚʨʘʯʝʡ, ʢʦʪʦʨʘʷ ʜʣʠʪʩʷ 

4 ʤʝʩ., ʨʘʩʩʯʠʪʘʥʘ ʥʘ 2 ʛʦʜʘ (ʧʨʝʨʳʚʠʩʪʦʝ ʦʙʫʯʝʥʠʝ) ʠ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʬʘʟ: ʧʝʨʚʘʷ ʬʘʟʘ 

ʦʙʫʯʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʢʣʠʥʠʯʝʩʢʦʡ ʙʘʟʝ ʂɻʄʀʇ ʠ ʇʂ, ʘ ʚʪʦʨʘʷ ʬʘʟʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ 

ʦʩʚʦʝʥʠʝ ʉɺ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ, ʢʦʪʦʨʳʝ ʧʨʦʭʦʜʷʪ ʥʘ ʩʚʦʠʭ ʨʘʙʦʯʠʭ ʤʝʩʪʘʭ [6].  

ʇʝʨʝʧʦʜʛʦʪʦʚʢʘ ʫʯʘʩʪʢʦʚʦʛʦ ʚʨʘʯʘ ʚ ʕʩʪʦʥʠʠ ʧʦʢʘʟʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ 

ʦʙʫʯʝʥʠʷ ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ ʠ ʧʨʠʚʠʪʠʷ ʥʘʚʳʢʦʚ ʩʝʤʝʡʥʦʡ ʤʝʜʠʮʠʥ rʙʳʚʰʠʤ ʫʯʘʩʪʢʦʚʳʤ 

ʩʧʝʮʠʘʣʠʩʪʘʤ: ʪʝʨʘʧʝʚʪʘʤ, ʧʝʜʠʘʪʨʘʤ, ʘʢʫʰʝʨʘʤ-ʛʠʥʝʢʦʣʦʛʘʤ. ʕʪʦ ʦʙʫʯʝʥʠʝ 

ʧʨʦʜʦʣʞʘʝʪʩʷ 3 ʛʦʜʘ (ʦʜʥʘ ʥʝʜʝʣʷ ʢʘʞʜʦʛʦ ʤʝʩʷʮʘ ʦʪʚʦʜʠʪʩʷ ʜʣʷ ʨʘʙʦʪʳ ʥʘ ʢʘʬʝʜʨʘʭ 

ʫʥʠʚʝʨʩʠʪʝʪʘ) [5,7]. 

ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʧʝʨʠʦʜʝ ʧʝʨʝʭʦʜʘ ʢ ʩʝʤʝʡʥʦʡ ʤʝʜʠʮʠʥʝ ʚ ʦʪʜʝʣʴʥʳʭ 

ʨʝʛʠʦʥʘʭ (ʉʘʤʘʨʩʢʘʷ ʦʙʣʘʩʪʴ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ) ʜʣʷ ʧʣʘʚʥʦʛʦ ʧʝʨʝʭʦʜʘ ʢ ʩʝʤʝʡʥʦʡ 

ʤʝʜʠʮʠʥʝ ʧʨʦʜʦʣʞʘʶʪ ʩʦʟʜʘʚʘʪʴʩʷ ʘʢʫʰʝʨʩʢʦ-ʧʝʜʠʘʪʨʠʯʝʩʢʠʝ, ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ 

ʢʦʤʧʣʝʢʩʳ, ʠʥʪʝʛʨʠʨʫʶʱʠʝ ʚʩʝ ʫʯʘʩʪʢʦʚʳʝ ʩʣʫʞʙʳ [8,9,10 ]. 
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ɺʝʩʴʤʘ ʫʜʘʯʥʳʤ ʚʘʨʠʘʥʪʦʤ ʦʙʫʯʝʥʠʷ ɺʆʇ/ʉɺ ʷʚʣʷʶʪʩʷ ʝʞʝʛʦʜʥʳʝ, 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʜʦ 3 ʥʝʜʝʣʴ ʢʫʨʩʳ ʦʙʫʯʝʥʠʷ ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ ʚ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʦʪʜʝʣʝʥʠʷʭ ʩʪʘʮʠʦʥʘʨʘ ʧʦ ʩʚʦʙʦʜʥʦʤʫ ʚʳʙʦʨʫ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ 

ʫʩʪʨʘʥʝʥʠʷ ʧʨʦʙʝʣʘ ʚ ʩʦʙʩʪʚʝʥʥʦʡ ʧʦʜʛʦʪʦʚʢʝ. ʕʪʘ ʧʨʘʢʪʠʢʘ ʩʫʱʝʩʪʚʫʝʪ ʚ ɻʘʪʯʠʥʩʢʦʤ 

ʨʘʡʦʥʝ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ, ʚʧʦʣʥʝ 

ʦʧʨʘʚʜʘʚ ʩʝʙʷ [1,4,12 ]. 

ʉʣʝʜʫʝʪ ʧʨʠʟʥʘʪʴ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʤʝʪʦʜ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʩʣʫʰʘʪʝʣʝʡ ʧʦ 

ʨʘʟʜʝʣʫ çʉʝʤʝʡʥʘʷ ʤʝʜʠʮʠʥʘè, ʘʢʪʠʚʥʦ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʥʘ ʢʘʬʝʜʨʝ ʩʝʤʝʡʥʦʡ ʤʝʜʠʮʠʥʳ 

ʄʄɸ ʠʤʝʥʠ ʉʝʯʝʥʦʚʘ [2]. 

ʆʜʥʘʢʦ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʝʨʝʧʦʜʛʦʪʦʚʢʫ ɺʆʇ/ʉɺ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʫʯʨʝʞʜʝʥʠʷʭ ʧʨʦʭʦʜʪ̫ ʪʦʣʴʢʦ ʧʦ 6- ʠ 11-ʪʠʤʝʩʷʯʥʦʡ ʫʯʝʙʥʦʡ ʧʨʦʛʨʘʤʤʝ (ʧʦʩʣʝʜʥʷʷ 

ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʪʨʝʥʝʨʦʚ-ʧʝʜʘʛʦʛʦʚ). ɸ ʚ ʫʩʣʦʚʠʷʭ ʊʘʜʞʠʢʠʩʪʘʥʘ, ʛʜʝ 

ʙʦʣʝʝ 70% ʥʘʩʝʣʝʥʠʷ ʞʠʚʫʪ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ, 93% ʩʦʩʪʘʚʣʷʶʪ ʛʦʨʥʳʝ ʤʘʩʩʠʚʳ, ʠ ʚ 

ʦʩʝʥʥʝ-ʟʠʤʥʠʝ ʧʝʨʠʦʜʳ ʚ ʪʝʯʝʥʠʝ 6 ʤʝʩʷʮʝʚ ʧʦʯʪʠ ʥʝʪ ʩʚʷʟʠ ʤʝʞʜʫ ʥʘʩʝʣʝʥʥʳʤʠ 

ʧʫʥʢʪʘʤʠ ʠ ʮʝʥʪʨʦʤ, ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʦʙʫʯʝʥʠʷ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʩʝʤʝʡʥʦʡ ʤʝʜʠʮʠʥʳ.  

ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʦʧʳʪ ʩʪʨʘʥ ʜʘʣʴʥʝʛʦ ʠ ʙʣʠʞʥʝʛʦ ʟʘʨʫʙʝʞʴʷ, ʚ ʩʝʣʴʩʢʠʭ ʮʝʥʪʨʘʭ 

ʟʜʦʨʦʚʴʷ ʟʘʯʘʩʪʫʶ ʨʘʙʦʪʘʶʪ ʦʜʠʥ ʠʣʠ ʤʘʢʩʠʤʫʤ ʜʚʘ ʚʨʘʯʘ ʠ ʵʪʠ ʚʨʘʯʠ (ʚ ʦʩʥʦʚʥʦʤ 

ʪʝʨʘʧʝʚʪʳ ʠ ʧʝʜʠʘʪʨʳ) ʬʘʢʪʠʯʝʩʢʠ ʷʚʣʷʶʪʩʷ ʩʝʤʝʡʥʳʤʠ ʚʨʘʯʘʤʠ, ʦʥʠ ʦʢʘʟʳʚʘʶʪ ʚʩʝ 

ʚʠʜʳ ʧʝʨʚʠʯʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʧʦʣʘ, ʚʦʟʨʘʩʪʘ ʠ ʚʠʜʘ ʟʘʙʦʣʝʚʘʥʠʷ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ ʠʭ ʦʙʫʯʝʥʠʷ ʥʝ ʪʨʝʙʫʝʪʩʷ ʜʣʠʪʝʣʴʥʳʭ ʩʨʦʢʦʚ ʠ ʙʦʣʴʰʠʭ ʬʠʥʘʥʩʦʚʳʭ 

ʟʘʪʨʘʪ. 

ʇʨʝʨʳʚʠʩʪʦʝ ʦʙʫʯʝʥʠʝ ɺʆʇ/ʉɺ ʩʦʟʜʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʩʪʘʞʠʨʦʚʘʥʥʳʭ ʫʯʘʩʪʢʦʚʳʭ ʚʨʘʯʝʡ, 

ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʶʪ ʞʝʥʱʠʥʳ, ʦʟʘʙʦʯʝʥʥʳʝ ʜʦʤʘʰʥʠʤʠ ʠ 

ʧʨʦʯʠʤʠ ʧʨʦʙʣʝʤʘʤʠ, ʜʣʷ ʢʦʪʦʨʳʭ ʜʣʠʪʝʣʴʥʳʡ ʦʪʨʳʚ ʦʪ ʩʝʤʴʠ ʯʘʩʪʦ ʧʨʦʩʪʦ ʥʝʚʦʟʤʦʞʝʥ, 

ʜʘ ʠ ʥʝʤʘʣʦʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʬʠʥʘʥʩʦʚʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʫʯʘʶʱʠʭʩʷ ʧʨʠ 

ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ. ʉ ʮʝʣʴʶ ʧʨʠʙʣʠʞʝʥʠʷ ʦʙʫʯʝʥʠʷ ʧʦ ʤʝʩʪʫ ʨʘʙʦʪʳ 

ʤʝʜʠʮʠʥʩʢʠʭ ʢʘʜʨʦʚ ʩʦʟʜʘʥʳ ʪʘʢʞʝ ʦʙʣʘʩʪʥʳʝ ʫʯʝʙʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʮʝʥʪʨʳ ʩʝʤʝʡʥʦʡ 

ʤʝʜʠʮʠʥʳ, ʠ ʚ ʩʪʘʜʠʠ ʨʘʩʩʤʦʪʨʝʥʠʷ ʥʘʭʦʜʠʪʩʷ ʚʦʧʨʦʩ ʦʙ ʦʨʛʘʥʠʟʘʮʠʠ ʤʝʞʨʘʡʦʥʥʳʭ 

ʫʯʝʙʥʦ-ʢʣʠʥʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ ʩʝʤʝʡʥʦʡ ʤʝʜʠʮʠʥʳ.  

ɼʣʷ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʩʠʩʪʝʤʫ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦ 

ʨʘʟʣʠʯʥʳʤ ʤʝʜʠʮʠʥʩʢʠʤ ʜʠʩʮʠʧʣʠʥʘʤ, ʚʳʷʚʠʪʴ ʩʣʘʙʳʝ ʤʝʩʪʘ, ʠ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʧʦʜʛʦʪʦʚʢʫ, ʪʘʢ ʢʘʢ ʵʪʦ ʥʝ ʪʨʝʙʫʝʪ ʜʣʠʪʝʣʴʥʳʭ ʩʨʦʢʦʚ ʦʙʫʯʝʥʠʷ ʠ ʙʦʣʴʰʠʭ ʬʠʥʘʥʩʦʚʳʭ 

ʟʘʪʨʘʪ. ʇʦʜʛʦʪʦʚʢʫ ʤʦʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ, ʢʘʢ ʥʘ ʙʘʟʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ, ʪʘʢ ʠ 

ʧʦ ʪʠʧʫ ʦʯʥʦ-ʟʘʦʯʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʫʪʝʤ ʦʨʛʘʥʠʟʘʮʠʠ ʚʳʝʟʜʥʳʭ ʮʠʢʣʦʚ ʩʠʣʘʤʠ 

ʧʨʦʬʝʩʩʦʨʩʢʦ-ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ ʩʦʩʪʘʚʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ. 

ʇʦʜʛʦʪʦʚʢʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʦʙʱʝʡ ʚʨʘʯʝʙʥʦʡ (ʩʝʤʝʡʥʦʡ) ʧʨʘʢʪʠʢʠ ʚ ʨʘʡʦʥʥʳʭ 

(ʛʦʨʦʜʩʢʠʭ) ʮʝʥʪʨʘʭ ʟʜʦʨʦʚʴʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʟ ʯʠʩʣʘ ʚʨʘʯʝʡ ʪʝʨʘʧʝʚʪʦʚ, ʧʝʜʠʘʪʨʦʚ, 

ʘʢʫʰʝʨʦʚ-ʛʠʥʝʢʦʣʦʛʦʚ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʛʨʫʧʧ ʩʝʤʝʡʥʳʭ ʚʨʘʯʝʡ (ɻʉɺ). ʀʜʝʷ ʩʦʟʜʘʥʠʷ ɻʉɺ 

ʚ ʧʝʨʝʭʦʜʥʦʤ ʧʝʨʠʦʜʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʩʪʝʧʝʥʥʦʤ ʧʨʝʚʨʘʱʝʥʠʠ ʫʯʘʩʪʢʦʚʳʭ ʚʨʘʯʝʡ ʚ 

ʩʝʤʝʡʥʳʭ ʧʫʪʝʤ ʩʘʤʦʦʙʫʯʝʥʠʷ, ʚʟʘʠʤʦʦʙʫʯʝʥʠʷ ʠ ʦʙʫʯʝʥʠʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʫʯʨʝʞʜʝʥʠʷʭ ʩ ʫʢʦʨʦʯʝʥʥʳʤʠ ʩʨʦʢʘʤʠ ʧʦʜʛʦʪʦʚʢʠ. ʇʨʠ ʵʪʦʤ ʨʘʡʦʥʥʳʝ (ʛʦʨʦʜʩʢʠʝ) 

ʮʝʥʪʨʳ ʟʜʦʨʦʚʴʷ ʜʦʣʞʥʳ ʩʦʭʨʘʥʠʪʴ ʪʨʘʜʠʮʠʦʥʥʳʡ ʥʘʙʦʨ ʩʧʝʮʠʘʣʠʩʪʦʚ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʚ 

ʥʠʭ ʙʫʜʝʪ ʧʦʪʨʝʙʥʦʩʪʴ. ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʩʧʝʮʠʘʣʠʩʪʘʭ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʦʙʨʘʱʘʝʤʦʩʪʴʶ 

ʥʘʩʝʣʝʥʠʷ ʠ ʩʝʤʝʡʥʳʭ ʚʨʘʯʝʡ ʟʘ ʢʦʥʩʫʣʴʪʘʮʠʝʡ. 

ʉʝʤʝʡʥʳʡ ʚʨʘʯ ʩʤʦʞʝʪ ʚʟʷʪʴ ʥʘ ʩʝʙʷ ʥʝʢʦʪʦʨʳʝ ʬʫʥʢʮʠʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʪʦʣʴʢʦ 

ʪʦʛʜʘ, ʢʦʛʜʘ ʩʤʦʞʝʪ ʫʙʝʜʠʪʴ ʧʘʮʠʝʥʪʦʚ ʚ ʩʚʦʝʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ. 

ɹʫʜʫʯʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ, ʚ ʨʘʩʰʠʨʝʥʠʠ ʩʚʦʝʡ ʧʨʘʢʪʠʢʠ ʠ ʤʘʪʝʨʠʘʣʴʥʦʡ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ, (ɻʉɺ) ʥʝ ʙʫʜʫʪ ʦʪʧʨʘʚʣʷʪʴ ʧʘʮʠʝʥʪʦʚ ʢ ʩʧʝʮʠʘʣʠʩʪʘʤ, ʘ ʩʘʤʠ ʙʫʜʫʪ 
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ʚʦʜʠʪʴ ʠʭ ʢ ʩʧʝʮʠʘʣʠʩʪʘʤ, ʫʯʠʪʴʩʷ ʫ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʧʦʩʪʝʧʝʥʥʦ ʦʩʚʘʠʚʘʷ ʥʦʚʳʝ 

ʧʨʘʢʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ. 

ɺʝʩʴʤʘ ʞʝʣʘʪʝʣʴʥʦ, ʯʪʦʙʳ ʵʪʦʪ ʥʝʙʦʣʴʰʦʡ ʢʦʣʣʝʢʪʠʚ ʧʦʜʙʠʨʘʣʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, 

ʯʪʦʙʳ ʚʨʘʯʠ ʭʦʨʦʰʦ ʟʥʘʣʠ ʜʨʫʛ ʜʨʫʛʘ ʠ ʙʳʣʠ ʫʚʝʨʝʥʳ ʚ ʥʘʜʝʞʥʦʩʪʠ ʩʚʦʠʭ ʩʦʩʣʫʞʠʚʮʝʚ. 

ʅʝʦʙʳʯʘʡʥʦ ʚʝʣʠʢʦ ʟʥʘʯʝʥʠʝ ʤʦʪʠʚʘʮʠʠ ʦʙʫʯʝʥʠʷ ʠ ʝʝ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʨʝʰʘʶʱʠʤ 

ʫʩʣʦʚʠʝʤ ʦʚʣʘʜʝʥʠʷ ʩʧʝʮʠʘʣʴʥʦʩʪʴʶ. ʆʙʫʯʘʶʱʠʡ ʜʦʣʞʝʥ ʟʥʘʪʴ, ʯʪʦ, ʟʘʢʦʥʯʠʚ ʦʙʫʯʝʥʠʝ, 

ʦʥ ʦʙʷʟʘʪʝʣʴʥʦ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʚʨʘʯʦʤ ʦʙʱʝʡ ʧʨʘʢʪʠʢʠ. ʀʥʘʯʝ ʛʦʚʦʨʷ, ʨʘʙʦʪʘ ʧʦ 

ʧʦʜʛʦʪʦʚʢʝ ʚʨʘʯʝʡ ʵʪʦʡ ʥʦʚʦʡ ʜʣʷ ʥʘʰʝʡ ʩʪʨʘʥʳ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʜʦʣʞʥʘ ʙʳʪʴ ʘʜʨʝʩʥʦʡ. ɺ 

ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʦʥʘ ʩʪʘʥʦʚʠʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦʡ ʠ ʙʝʩʩʤʳʩʣʝʥʥʦʡ. 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʨʘʙʦʪʘ ʩʝʤʝʡʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʢʦʤʘʥʜʝ, ʚʝʩʴʤʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ, 

ʨʫʢʦʚʦʜʠʪʝʣʷʤ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʥʘʧʨʘʚʣʷʪʴ ʥʘ 

ʦʙʫʯʝʥʠʝ ʢʘʢ ʚʨʘʯʝʡ, ʪʘʢ ʠ ʤʝʜʠʮʠʥʩʢʠʭ ʩʝʩʪʝʨ. 

ʇʘʨʘʣʣʝʣʴʥʦʝ ʦʙʫʯʝʥʠʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʚʤʝʩʪʥʦʡ ʩʪʘʞʠʨʦʚʢʠ 

ʚʨʘʯʝʡ ʠ ʩʨʝʜʥʠʭ ʤʝʜʠʮʠʥʩʢʠʭ ʢʘʜʨʦʚ ʚ ʙʨʠʛʘʜʝ, ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ ʥʘ ʙʘʟʝ ʫʯʝʙʥʦ-

ʢʣʠʥʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ, ʧʨʦʚʝʜʝʥʠʝ ʜʝʣʦʚʳʭ ʠʛʨ, ʩʦʚʤʝʩʪʥʳʭ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʪʨʝʥʠʥʛʦʚ. 

ʅʘ ʧʝʨʝʧʦʜʛʦʪʦʚʢʫ ʪʘʢʞʝ ʨʝʢʦʤʝʥʜʫʝʤ ʥʝ ʥʘʧʨʘʚʣʷʪʴ ʣʠʮ ʩʪʘʨʰʝ 45 ʣʝʪ. ɼʝʣʦ ʥʝ ʪʦʣʴʢʦ ʚ 

ʪʦʤ, ʯʪʦ ʧʝʨʝʧʦʜʛʦʪʦʚʢʘ ʚʨʘʯʝʡ ʩʪʘʨʰʝʛʦ ʚʦʟʨʘʩʪʘ ʵʢʦʥʦʤʠʯʝʩʢʠ ʤʘʣʦ ʦʧʨʘʚʜʘʥʘ, ʥʦ ʦʥʠ 

ʚʨʷʜ ʣʠ ʤʦʛʫʪ ʧʝʨʝʩʪʨʦʠʪʴʩʷ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠ ʠ ʥʝ ʙʫʜʫʪ ʩʧʦʩʦʙʥʳ ʚʳʡʪʠ ʠʟ ʨʘʤʦʢ 

ʩʪʝʨʝʦʪʠʧʘ, ʩʣʦʞʠʚʰʝʛʦʩʷ ʟʘ ʤʥʦʛʠʝ ʛʦʜʳ ʨʘʙʦʪʳ. 

ɺʩʝ ʚʳʰʝ ʧʝʨʝʯʠʩʣʝʥʥʦʝ, ʚ ʧʨʠʥʮʠʧʝ ʜʦʣʞʥʦ ʚʳʣʠʚʘʪʴʩʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʘʢ 

ʥʘʟʳʚʘʝʤʦʛʦ ʟʘʢʘʟʘ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ɺʆʇ/ʉɺ, ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʪʝʨʨʠʪʦʨʠʡ ʥʝ 

ʧʨʘʢʪʠʢʫʝʪʩʷ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʣʘʚʥʳʤ ʤʦʤʝʥʪʦʤ ʧʦ ʚʥʝʜʨʝʥʠʶ ʠʥʩʪʠʪʫʪʘ ʩʝʤʝʡʥʦʡ ʤʝʜʠʮʠʥʳ 

ʷʚʣʷʝʪʩʷ ʧʦʜʛʦʪʦʚʢʘ ʚʨʘʯʝʡ ʦʙʱʝʡ ʧʨʘʢʪʠʢʠ (ʩʝʤʝʡʥʳʭ ʚʨʘʯʝʡ), ʢʦʪʦʨʘʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʥʘ ʙʘʟʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʦʙʣʘʩʪʥʳʭ ʫʯʝʙʥʦ-ʢʣʠʥʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ ʩʝʤʝʡʥʦʡ 

ʤʝʜʠʮʠʥʳ. ʄʦʞʥʦ ʪʘʢʞʝ ʦʨʛʘʥʠʟʦʚʘʪʴ ʦʯʥʦ-ʟʘʦʯʥʳʝ ʠ ʚʳʝʟʜʥʳʝ ʮʠʢʣʳ, ʢʘʢ ʵʪʦ 

ʧʨʘʢʪʠʢʫʝʪʩʷ ʟʘ ʨʫʙʝʞʦʤ.  
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ʆʇʊʀʄʀɿɸʎʀʗ ʇʈʆʎɽʉʉɸ ʇʆɼɻʆʊʆɺʂʀ ʂɸɼʈʆɺ ɼʃʗ ʆɹʑɽʁ ɺʈɸʏɽɹʅʆʁ (ʉɽʄɽʁʅʆʁ) 

ʇʈɸʂʊʀʂʀ ɺ ʈʊ 

ʂʘʯʝʩʪʚʦ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ, ʠ ʦʜʠʥ ʠʟ ʛʣʘʚʥʳʭ ï ʵʪʦ 

ʧʦʜʛʦʪʦʚʢʘ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʪʘʢʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ ʷʚʣʷʝʪʩʷ 

ʢʣʶʯʝʚʦʡ ʟʘʜʘʯʝʡ ʚ ʧʨʦʮʝʩʩʝ ʚʥʝʜʨʝʥʠʷ ʧʨʘʢʪʠʢʠ ʩʝʤʝʡʥʦʡ ʤʝʜʠʮʠʥʳ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʢʘʟʘʥʠʝ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʧʦʜʛʦʪʦʚʢʘ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ, ʩʝʤʝʡʥʦʡ ʚʨʘʯʠ, ʦʙʱʘʷ ʤʝʜʠʮʠʥʩʢʘʷ ʧʨʘʢʪʠʢʘ, ʜʦʧʦʣʴʥʠʪʝʣʴʥʦʡ ʟʥʘʥʠʷ ʚʨʘʯʝʡ. 

 

OPTIMIZATION OF THE TRAINING PROCESS FOR GENERAL MEDICAL (FAMILY) PRACTICE IN 

RT 

The quality of medical care depends on many factors, and one of the main ones is the training of highly 

qualified specialists. The formation of such a specialist is a key task in the process of introducing the practice of 

family medicine. 

Key words: rendering medical assistance, training highly qualified specialists, family doctors, general 

medical practice, additional knowledge of doctors. 

 

ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʘʭ: ʍʦʜʞʘʝʚ ʌ.ʄ. ï ʢʘʥʜʠʜʘʪ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʬʘʨʤʘʮʠʠ 

ʊʘʜʞʠʢʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʊʝʣʝʬʦʥ: 939-13-87-81 

ʄ.ʆ. ɻʫʣʦʤʦʚʘ - ʢʘʥʜʠʜʘʪ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʟʘʚʝʜʫʶʱʘ ̫ʢʘʬʝʜʨʦʡ ʩʝʤʝʡʥʦʡ ʤʝʜʠʮʠʥʳ ɻʆʋ ʀʇʆʉɿ ʈʊ  

ʅ.ʉ. ɸʰʫʨʦʚʘ - ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʊʘʜʞʠʢʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 
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ɻ ɽ ʃ ʆ ɻ ʀ ʗ 

 

ʉʊɸɼʀʁʅʆʉʊʔ ʈɸɿɺʀʊʀʗ ʆʇʆʃɿʅɽʁ ʅɸ ɻʆʈʅʓʍ ʉʂʃʆʅɸʍ 

ʇʈʀɻʆʈʆɼɸ ʀ ʆʂʈɽʉʊʅʆʉʊʗʍ ɻ. ɼʋʐɸʅɹɽ  

 

ʂʘʨʠʤʦʚ ʌ.ʍ., ʉʘʣʦʤʦʚ ʅ.ɻ., ʆʜʠʥʘʝʚ ʐ.ɸ., ʅʠʷʟʦʚ ɼ.ɹ. 

ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ, ʩʝʡʩʤʦʩʪʦʡʢʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʩʝʡʩʤʦʣʦʛʠʠ ɸʅ ʈʊ, 

ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʀʥʩʪʠʪʫʪ ʚʦʜʥʳʭ ʧʨʦʙʣʝʤ, ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ ʠ ʵʢʦʣʦʛʠʠ ɸʅ ʈʊ 

 

ɺʚʝʜʝʥʠʝ. ɻʦʨʥʳʝ ʩʢʣʦʥʳ ʥʘʭʦʜʷʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʧʦʩʪʦʷʥʥʦʛʦ ʤʝʭʘʥʠʯʝʩʢʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ, ʚʳʟʚʘʥʥʦʛʦ ʛʨʘʚʠʪʘʮʠʦʥʥʳʤʠ ʩʠʣʘʤʠ, ʢʦʪʦʨʳʝ ʠʥʠʮʠʠʨʫʶʪ ʤʝʭʘʥʠʯʝʩʢʠʝ 

ʥʘʪʷʞʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ, ʩʠʣʳ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʦʨʦʚʳʝ ʜʘʚʣʝʥʠʷ ʚ ʪʝʣʝ 

ʩʢʣʦʥʘ. ɼʝʡʩʪʚʠʝ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʩʠʣ ʥʘ ʩʢʣʦʥ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʬʦʥʝ ʧʦʩʪʦʷʥʥʳʭ ʚʠʙʨʘʮʠʡ 

ʧʨʠʨʦʜʥʦʛʦ ʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʇʨʠʨʦʜʥʳʝ ʚʠʙʨʘʮʠʠ ï ʵʪʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, 

ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʩ ʙʣʠʟʢʠʤʠ ʠ ʫʜʘʣʸʥʥʳʤʠ ʦʯʘʛʘʤʠ, ʪʝʭʥʦʛʝʥʥʳʝ ʚʠʙʨʘʮʠʠ 

ʩʦʟʜʘʶʪʩʷ ʨʘʙʦʪʘʶʱʠʤʠ ʤʝʭʘʥʠʟʤʘʤʠ, ʥʘʧʨʠʤʝʨ, ʜʚʠʞʫʱʠʤʩʷ ʪʨʘʥʩʧʦʨʪʦʤ. ʌʦʥʦʚʳʝ 

ʚʠʙʨʘʮʠʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʙʫʩʣʦʚʣʝʥʳ ʩʣʘʙʳʤʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤʠ ʠ ʤʠʢʨʦʩʝʡʩʤʘʤʠ. 

ʅʘʠʙʦʣʝʝ ʚʦʩʧʨʠʠʤʯʠʚʳʤʠ ʢ ʜʝʡʩʪʚʠʶ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʢʘʟʳʚʘʶʪʩʷ ʛʦʨʥʳʝ ʩʢʣʦʥʳ, 

ʩʣʦʞʝʥʥʳʝ ʛʣʠʥʠʩʪʳʤʠ ʛʨʫʥʪʘʤʠ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʙʣʘʜʘʶʪ ʤʝʥʴʰʝʡ 

ʧʣʦʪʥʦʩʪʴʶ, ʧʦʚʳʰʝʥʥʦʡ ʧʦʨʠʩʪʦʩʪʴʶ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʛʠʛʨʦʩʢʦʧʠʯʥʦʩʪʴʶ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʦʥʠ ʚ ʙʦʣʴʰʦʡ ʩʪʝʧʝʥʠ ʧʦʜʚʝʨʞʝʥʳ ʜʝʡʩʪʚʠʶ ʚʣʘʛʠ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ, 

ʚʦʜʦʸʤʦʚ, ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʘ ʪʘʢʞʝ ʠʩʢʫʩʩʪʚʝʥʥʦʤʫ ʫʚʣʘʞʥʝʥʠ ʁʧʨʠ ʧʨʦʢʣʘʜʢʝ ʚʦʜʥʳʭ 

ʢʦʤʤʫʥʠʢʘʮʠʡ, ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ 

ʦʨʦʰʝʥʠʠ. ʇʦʩʨʝʜʩʪʚʦʤ ʧʦʥʠʞʝʥʠʷ ʪʠʢʩʦʪʨʦʧʥʳʭ ʩʚʦʡʩʪʚ ʛʣʠʥʠʩʪʳʭ ʛʨʫʥʪʦʚ, ʦʩʦʙʝʥʥʦ 

ʣʸʩʩʦʚ, ʩʥʠʞʘʝʪʩʷ ʩʪʝʧʝʥʴ ʫʩʪʦʡʯʠʚʦʩʪʠ ʛʦʨʥʳʭ ʩʢʣʦʥʦʚ ʠ ʠʤʝʥʥʦ ʥʘ ʪʘʢʠʭ ʩʢʣʦʥʘʭ 

ʦʩʦʙʝʥʥʦ ʯʘʩʪʦ ʩʭʦʜʷʪ ʦʧʦʣʟʥʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʘʜʞʠʢʠʩʪʘʥʘ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʊʘʜʞʠʢʠʩʪʘʥʘ ʦʧʦʣʟʥʠ ʚʝʩʴʤʘ ʨʘʟʥʦʦʙʨʘʟʥʳ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʠʭ 

ʙʦʣʝʝ 10 ʪʠʧʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʛʝʥʝʟʠʩʦʤ, ʩʪʨʦʝʥʠʝʤ, ʭʘʨʘʢʪʝʨʦʤ ʧʨʦʷʚʣʝʥʠʷ [1-4]. 

ʅʘʠʙʦʣʝʝ ʦʙʳʯʥʳ ʦʥʠ ʜʣʷ ʪʝʨʨʠʪʦʨʠʡ ʪʘʢʠʭ ʛʦʨʥʳʭ ʩʪʨʘʥ ʢʘʢ ʊʘʜʞʠʢʠʩʪʘʥ, ʛʜʝ 

ʢʦʥʪʨʘʩʪʥʳʡ ʛʦʨʥʳʡ ʨʝʣʴʝʬ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʛʣʠʥʠʩʪʳʝ, ʚ ʯʘʩʪʥʦʩʪʠ ʣʸʩʩʦʚʳʝ 

ʛʨʫʥʪʳ, ʠʤʝʶʪʩʷ ʙʦʣʴʰʠʝ ʟʘʧʘʩʳ ʚʦʜʳ ʨʝʢ, ʦʟʸʨ ʠ ʜʨʫʛʠʭ ʚʦʜʦʸʤʦʚ, ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʘ 

ʪʘʢʞʝ ʚʳʧʘʜʘʶʪ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʙʠʣʴʥʳʝ ʘʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ ʚ ʪʝʯʝʥʠʝ ʦʩʝʥʠ, ʟʠʤʳ ʠ 

ʚʝʩʥʳ ʚ ʚʠʜʝ ʜʦʞʜʷ ʠ ʩʥʝʛʘ. ɿʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʥʠʝ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʛʦʨʥʳʭ ʩʣʦʥʦʚ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ï ʚʩʝ ʩʠʣʴʥʳʝ ʠ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʊʘʜʞʠʢʠʩʪʘʥʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʳʟʳʚʘʶʪ ʚʪʦʨʠʯʥʳʝ ʷʚʣʝʥʠʷ ʚ ʚʠʜʝ ʦʧʦʣʟʥʝʡ, 

ʦʙʚʘʣʦʚ, ʩʝʣʝʡ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʥʘʚʦʜʥʝʥʠʡ. ʅʘʧʨʠʤʝʨ, ʪʘʢ ʙʳʣʦ ʚʦ ʚʨʝʤʷ ʂʘʨʘʪʘʛʩʢʦʛʦ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ 1907 ʛ. ʩ ʄ 7.4, ʉʘʨʝʟʩʢʦʛʦ 1911 ʛ. ʩ ʄ7.4, ʍʘʠʪʩʢʦʛʦ 1949 ʛ. ʩ ʄ7.4, 

ɻʠʩʩʘʨʩʢʦʛʦ 1989 ʛ. ʩ ʄ5.4 [5-10]. ʅʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʛʦʨʥʳʭ ʩʢʣʦʥʦʚ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʠ 

çʜʘʣʸʢʠʝè ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ɻʠʥʜʫʢʫʰʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʩʧʨʦʚʦʮʠʨʦʚʘʣʦ ʩʭʦʜ 

ɹʘʡʧʘʟʠʥʩʢʦʛʦ ʦʧʦʣʟʥʷ ʥʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʨ. ɺʘʭʰ ʚ 2003 ʛ. [9-11]. ʇʦʩʢʦʣʴʢʫ ʦʧʦʣʟʥʝʚʘʷ 

ʦʧʘʩʥʦʩʪʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʘʜʞʠʢʠʩʪʘʥʘ ʦʯʝʥʴ ʚʳʩʦʢʘ, ʪʦ ʚʝʩʴʤʘ ʚʘʞʥʦ ʚʝʩʪʠ ʥʘʫʯʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʤʦʥʠʪʦʨʠʥʛ ʠ ʥʘʙʣʶʜʝʥʠʷ ʥʘʜ ʩʦʩʪʦʷʥʠʝʤ ʛʦʨʥʳʭ ʩʢʣʦʥʦʚ ʠ ʨʘʟʚʠʪʠʝʤ 

ʦʧʦʣʟʥʝʦʧʘʩʥʳʭ ʪʝʣ ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʦʧʦʣʟʥʝʚʦʛʦ ʨʠʩʢʘ. ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ 

ʠʩʩʣʝʜʫʝʪʩʷ ʩʪʘʜʠʡʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʦʧʦʣʟʥʝʡ ʥʘ ʛʦʨʥʳʭ ʩʢʣʦʥʘʭ, ʩʣʦʞʝʥʥʳʭ ʛʣʠʥʠʩʪʳʤʠ, 

ʠ ʚ ʯʘʩʪʥʦʩʪʠ ʣʸʩʩʦʚʳʤʠ ʛʨʫʥʪʘʤʠ ʥʘ ʧʨʠʤʝʨʝ ʛʦʨʥʳʭ ʫʯʘʩʪʢʦʚ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʩʪʦʣʠʮʳ 

ʊʘʜʞʠʢʠʩʪʘʥʘ, ʛ. ɼʫʰʘʥʙʝ: ʈʘʥʛʦʥ ʨʘʡʦʥʘ ʈʫʜʘʢʠ, ʩʝʣʝʥʠʷ ʐʘʘʤʙʘʨʳ ɻʠʩʩʘʨʩʢʦʛʦ ʨʘʡʦʥʘ 

ʠ ʘʜʳʨʦʚ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʛ.ɼʫʰʘʥʙʝ. 

ʆʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʧʦʣʟʥʝʚʳʝ ʩʝʚʝʨʥʳʝ ʛʦʨʥʳʝ ʩʢʣʦʥʳ ʈʘʥʛʦʥ ʨʘʩʧʦʣʦʞʝʥʳ 

ʥʘ ʣʝʚʦʙʝʨʝʞʴʝ ʨ.ʀʣʷʢ ʨʘʡʦʥʘ ʈʫʜʘʢʠ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʠʤʳʢʘʶʱʝʤ ʢ ʶʞʥʳʤ 
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ʦʢʨʘʠʥʘʤ ʛ.ɼʫʰʘʥʙʝ. ɻʦʨʳ ʈʘʥʛʦʥ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚʦʜʦʨʘʟʜʝʣ ʤʝʞʜʫ ʜʦʣʠʥʘʤʠ ʨʝʢ 

ʂʘʬʠʨʥʠʛʘʥ ʠ ʀʣʷʢ ʩ ʩʝʚʝʨʥʦʡ ʩʪʦʨʦʥʳ ʠ ʉʫʣʪʘʥʘʙʘʜʩʢʦʡ ʜʦʣʠʥʦʡ ï ʩ ʶʞʥʦʡ (ʨʠʩ.1). ʅʘ 

ʫʯʘʩʪʢʝ ʥʘʙʣʶʜʝʥʠʡ ʧʣʦʩʢʦʩʪʴ ʩʢʣʦʥʘ ʧʘʨʘʣʣʝʣʴʥʘ ʩʫʙʰʠʨʦʪʥʦʤʫ, ʟʘʧʘʜʥʦʤʫ 

ʥʘʧʨʘʚʣʝʥʠʶ ʪʝʯʝʥʠʷ ʨ. ʀʣʷʢ, ʩʤʝʥʷʶʱʝʤʫʩʷ ʶʛʦ-ʟʘʧʘʜʥʳʤ ʚʥʝ ʵʪʦʛʦ ʫʯʘʩʪʢʘ ʥʠʞʝ ʧʦ 

ʪʝʯʝʥʠʶ ʨʝʢʠ. ɻʦʨʥʳʝ ʩʢʣʦʥʳ ʟʜʝʩʴ ʩʣʦʞʝʥʳ ʤʝʟʦʟʦʡʩʢʠʤʠ, ʢʘʡʥʦʟʦʡʩʢʠʤʠ ʦʩʘʜʦʯʥʳʤʠ 

ʦʪʣʦʞʝʥʠʷʤʠ ʚ ʚʠʜʝ ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ, ʣʸʩʩʦʚ ʠ ʣʸʩʩʦʚʠʜʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, 

ʧʦʜʩʪʠʣʘʝʤʳʤʠ ʛʘʣʝʯʥʠʢʘʤʠ ʠ ʜʨʫʛʠʤʠ ʛʨʫʥʪʘʤʠ ʠʟ ʢʘʤʥʝʡ, ʱʝʙʥʷ, ʛʘʣʴʢʠ, ʧʝʩʢʘ ʠ ʛʣʠʥ, 

ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʳʡ ʬʫʥʜʘʤʝʥʪ ʥʘʯʠʥʘʝʪʩʷ ʩ ʛʣʫʙʠʥ ʦʢʦʣʦ 10 ʢʤ [12]. ɺ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʧʨʦʭʦʜʠʪ ʀʣʷʢʩʢʦ-ɺʘʭʰʩʢʠʡ ʨʘʟʣʦʤ, ʛʝʥʝʨʠʨʫʶʱʠʡ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʩ ʄ ʜʦ 7.0 [6,7,13]. ʇʝʨʝʧʘʜʳ ʚʳʩʦʪ ʤʝʩʪʥʦʩʪʠ ʚʘʨʴʠʨʫʶʪ ʚ ʧʨʝʜʝʣʘʭ ʜʦ 

ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ - ʥʝʩʢʦʣʴʢʠʭ ʩʦʪʝʥ ʤʝʪʨʦʚ. ʈʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʥʘ ʫʯʘʩʪʢʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥ ʤʥʦʛʦʣʝʪʥʠʤʠ ʪʨʘʚʘʤʠ, ʣʠʰʴ ʚ ʦʪʜʝʣʴʥʳʭ ʤʝʩʪʘʭ ï 

ʢʫʩʪʘʨʥʠʢʘʤʠ. ɺ ʨʷʜʝ ʤʝʩʪ ʛʦʨʥʳʝ ʩʢʣʦʥʳ ʧʦʜʨʝʟʘʥʳ ʠʟ-ʟʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʛʫʞʝʚʦʡ ʜʦʨʦʛʠ 

ʠ ʜʝʨʠʚʘʮʠʦʥʥʳʤ ʚʦʜʦʧʨʦʚʦʜʦʤ. ʅʘ ʩʢʣʦʥʘʭ ʧʨʦʷʚʣʷʶʪʩʷ ʘʢʪʠʚʥʳʝ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʝ 

ʵʢʟʦʛʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʚʠʜʝ ʵʨʦʟʠʠ, ʢʘʨʩʪʘ, ʩʫʬʬʦʟʠʠ, ʧʨʦʩʘʜʦʢ, ʦʧʦʣʟʥʝʡ. 

 

 
ʈʠʩ. 1. ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʨʘʡʦʥʘ ʠ ʫʯʘʩʪʢʦʚ ʥʘʙʣʶʜʝʥʠʡ 

 

ɺʪʦʨʦʡ ʫʯʘʩʪʦʢ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʶʞʥʳʝ ʦʢʨʝʩʪʥʦʩʪʠ ʩʝʣʝʥʠʷ ʐʘʘʤʙʘʨʳ ʚ 

ɻʠʩʩʘʨʩʢʦʤ ʨʘʡʦʥʝ, ʚ ʥʝʩʢʦʣʴʢʠʭ ʢʤ ʥʘ ʩʝʚʝʨ ʦʪ ʪʨʘʩʩʳ ɼʫʰʘʥʙʝ-ɻʠʩʩʘʨ (ʨʠʩ.1). ʍʦʣʤʳ, 

ʩʣʦʞʝʥʥʳʝ ʣʸʩʩʦʚʳʤʠ ʠ ʣʸʩʩʦʚʠʜʥʳʤʠ ʧʦʨʦʜʘʤʠ, ʧʨʦʨʝʟʘʶʪʩʷ ʩʘʝʤ. ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ 

ʫʯʘʩʪʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʭʦʜʠʪ ʜʝʨʠʚʘʮʠʦʥʥʳʡ ʦʨʦʩʠʪʝʣʴʥʳʡ ʢʘʥʘʣ, ʢʦʪʦʨʳʡ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠ ʦʙʚʦʜʥʷʝʪʩʷ ʪʦʣʴʢʦ ʩʝʟʦʥʥʳʤʠ ʦʩʘʜʢʘʤʠ ʚ ʚʠʜʝ ʜʦʞʜʷ 

ʠ ʩʥʝʛʘ. ɺʦʜʦʪʦʢʠ ʩʘʷ ʠ ʣʠʥʠʷ ʢʘʥʘʣʘ ʥʘʧʨʘʚʣʝʥʳ ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ ʩʦʛʣʘʩʥʦ ʦʙʱʝʤʫ 

ʧʦʥʠʞʝʥʠʶ ʦʪʨʦʛʦʚ ʶʞʥʦʛʦ ʩʢʣʦʥʘ ɻʠʩʩʘʨʩʢʦʛʦ ʭʨʝʙʪʘ ʢ ɻʠʩʩʘʨʩʢʦʡ ʜʦʣʠʥʝ. ʍʦʣʤʠʩʪʳʡ 

ʫʯʘʩʪʦʢ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʛʨʘʥʠʯʝʥ ʦʨʦʩʠʪʝʣʴʥʳʤ ʢʘʥʘʣʦʤ ʩʚʝʨʭʫ ʠ ʩʘʝʤ ʫ ʧʦʜʦʰʚʳ. 

ʈʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʥʘ ʫʯʘʩʪʢʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥ ʤʥʦʛʦʣʝʪʥʠʤʠ ʪʨʘʚʘʤʠ, 

ʥʝʚʳʩʦʢʠʤʠ ʢʫʩʪʘʨʥʠʢʘʤʠ, ʚʜʦʣʴ ʢʘʥʘʣʘ ï ʥʝʚʳʩʦʢʠʝ ʜʝʨʝʚʴʷ. ʉʝʡʩʤʠʯʥʦʩʪʴ ʫʯʘʩʪʢʘ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʀʣʷʢʩʢʦ-ɺʘʭʰʩʢʦʛʦ ʠ ɻʠʩʩʘʨʦ-ʂʦʢʰʘʘʣʴʩʢʦʛʦ 

ʨʘʟʣʦʤʦʚ [6,7,13]. ʊʘʢʞʝ ʢʘʢ ʠ ʥʘ ʧʝʨʚʦʤ ʫʯʘʩʪʢʝ ʟʜʝʩʴ ʧʨʦʷʚʣʷʶʪʩʷ ʘʢʪʠʚʥʳʝ ʠ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʵʢʟʦʛʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʚʠʜʝ ʵʨʦʟʠʠ, ʢʘʨʩʪʘ, ʩʫʬʬʦʟʠʠ, ʧʨʦʩʘʜʦʢ, ʦʧʦʣʟʥʝʡ. 
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ʊʨʝʪʠʡ ʫʯʘʩʪʦʢ ʥʘʙʣʶʜʝʥʠʡ ï ʘʜʳʨʥʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʩʝʚʝʨʥʳʭ 

ʦʢʨʝʩʪʥʦʩʪʷʭ ʛ. ɼʫʰʘʥʙʝ, ʨʘʡʦʥ ʩʝʣʝʥʠʷ ʏʘʚʘʣʘʡ (ʨʠʩ.1). ʂʘʢ ʠ ʧʝʨʚʳʝ ʜʚʘ ʫʯʘʩʪʢʘ, ʟʜʝʩʴ 

ʰʠʨʦʢʦ ʨʘʟʚʠʪʳ ʣʸʩʩʦʚʳʝ ʠ ʣʸʩʩʦʚʠʜʥʳʝ ʛʨʫʥʪʳ, ʧʨʦʠʩʭʦʜʠʪ ʠʭ ʘʢʪʠʚʥʘʷ ʵʨʦʟʠʷ ʥʘ ʬʦʥʝ 

ʦʙʚʦʜʥʝʥʠʡ ʧʨʠʨʦʜʥʦʛʦ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ, ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ɻʨʘʚʠʪʘʮʠʦʥʥʳʝ 

ʜʝʡʩʪʚʠʷ ʥʘ ʤʘʩʩʠʚʳ ʫʩʠʣʠʚʘʶʪ ʭʦʜ ʠ ʛʣʫʙʠʥʫ ʵʢʟʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʜʦ ʢʨʠʪʠʯʝʩʢʠʭ 

ʩʦʩʪʦʷʥʠʡ, ʧʨʠ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ ʥʘʨʫʰʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʩʭʦʜ ʦʧʦʣʟʥʝʡ. 

ʄʝʪʦʜʳ ʥʘʙʣʶʜʝʥʠʡ. ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʩʪʘʜʠʡʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʦʧʦʣʟʥʝʡ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʨʠʤʝʥʷʶʪʩʷ ʤʝʪʦʜʳ 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ, ʜʘʶʱʠʝ ʠʥʬʦʨʤʘʮʠʶ ʦ ʬʦʨʤʘʭ ʠ ʧʨʦʠʩʭʦʞʜʝʥʠʠ 

ʨʝʣʴʝʬʘ, ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʚʢʣʶʯʘʶʱʠʝ ʦʧʨʝʜʝʣʝʥʠʝ ʩʪʨʫʢʪʫʨʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʛʦʨʥʳʭ ʤʘʩʩʠʚʦʚ ï ʫʩʣʦʚʠʡ ʟʘʣʝʛʘʥʠʷ ʧʦʨʦʜ, ʥʘʨʫʰʝʥʥʦʩʪʠ ʠʭ ʩʪʨʫʢʪʫʨʳ, 

ʩʪʝʧʝʥʠ ʠ ʭʘʨʘʢʪʝʨʘ ʨʘʩʯʣʝʥʸʥʥʦʩʪʠ, ʦʜʥʦʨʦʜʥʦʩʪʠ ʠ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʩʦʩʪʘʚʘ, ʘ ʪʘʢʞʝ 

ʚʳʜʝʨʞʘʥʥʦʩʪʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʧʦ ʧʨʦʩʪʠʨʘʥʠʶ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʩʪʘʜʠʡʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʦʧʦʣʟʥʝʡ ʚʝʜʫʪʩʷ ʥʘʙʣʶʜʝʥʠʷ ʥʘʜ ʩʦʩʪʦʷʥʠʝʤ ʤʘʩʩʠʚʦʚ, 

ʧʨʦʚʦʜʷʪʩʷ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ, ʚʳʚʝʪʨʝʣʦʩʪʠ ʧʦʨʦʜ, ʨʘʟʤʝʨʦʚ ʵʨʦʟʠʦʥʥʳʭ 

ʚʨʝʟʦʚ, ʭʘʨʘʢʪʝʨʘ ʜʝʬʦʨʤʘʮʠʡ ʤʘʩʩʠʚʦʚ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʩʠʣ ʠ ʧʦʜʚʠʞʝʢ 

ʧʦ ʛʦʪʦʚʳʤ ʨʘʟʨʳʚʘʤ ʧʦʚʝʨʭʥʦʩʪʝʡ. ʇʦʩʢʦʣʴʢʫ ʦʜʠʥ ʠʟ ʚʘʞʥʝʡʰʠʭ ʬʘʢʪʦʨʦʚ ʥʘʨʫʰʝʥʠʷ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʨʦʜ ʛʦʨʥʳʭ ʩʢʣʦʥʦʚ ï ʚʣʠʷʥʠʝ ʧʨʠʨʦʜʥʳʭ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʦʙʚʦʜʥʝʥʠʡ, 

ʪʦ ʦʮʝʥʠʚʘʶʪʩʷ ʚʣʠʷʥʠʷ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ, ʚʦʟʤʦʞʥʳʭ ʚʥʫʪʨʝʥʥʠʭ ʠʩʪʦʯʥʠʢʦʚ 

ʚʣʘʞʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʚʦʜʦʚʦʜʦʚ ʚ ʫʩʣʦʚʠʷʭ ʥʘʨʫʰʝʥʥʦʩʪʠ ʧʦʢʨʦʚʘ ʤʘʩʩʠʚʦʚ 

ʧʦʜʨʝʟʢʦʡ ʩʢʣʦʥʦʚ ʠ ʧʨʦʢʣʘʜʢʦʡ ʜʦʨʦʛ ʠ ʪʨʦʧ, ʘ ʪʘʢʞʝ ʵʢʟʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʇʦʩʣʝʜʥʠʝ 

ʚʳʩʪʫʧʘʶʪ ʠ ʢʘʢ ʦʜʥʠ ʠʟ ʠʩʪʦʯʥʠʢʦʚ ʥʘʨʫʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʛʦʨʥʳʭ ʩʢʣʦʥʦʚ ʠ ʢʘʢ 

ʨʝʟʫʣʴʪʘʪ ʝʸ ʥʘʨʫʰʝʥʠʷ, ʦʙʫʩʣʦʚʣʠʚʘʷ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʠ ʩʘʤʦʛʝʥʝʨʘʮʠʶ 

ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ. ɼʣʷ ʘʥʘʣʠʟʘ ʤʝʭʘʥʠʟʤʘ ʨʘʟʚʠʪʠʷ ʦʧʦʣʟʥʝʡ ʠ ʧʨʦʷʚʣʝʥʠʷ ʩʪʘʜʠʡʥʦʩʪʠ 

ʵʪʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʠʥʠʤʘʶʪʩʷ ʚʦ ʚʥʠʤʘʥʠʝ ʪʘʢʞʝ ʧʫʪʠ ʧʨʦʩʘʯʠʚʘʥʠʷ ʠ ʬʠʣʴʪʨʘʮʠʠ ʚʣʘʛʠ, 

ʦʙʱʠʡ ʭʘʨʘʢʪʝʨ ʫʧʣʦʪʥʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʩʢʣʦʥʘ ʧʦ ʛʣʫʙʠʥʝ, ʥʘʣʠʯʠʝ ʛʘʣʝʯʥʠʢʦʚʦʛʦ 

ʧʦʜʩʪʠʣʘʶʱʝʛʦ ʩʣʦʷ, ʠʛʨʘʶʱʝʛʦ ʨʦʣʴ ʚʦʜʦʫʧʦʨʘ ʜʣʷ ʠʥʬʠʣʴʪʨʫʶʱʠʭʩ ̫ʚʦʜ. 

ʂʘʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʫʩʪʦʡʯʠʚʦʩʪʠ ʛʦʨʥʳʭ ʩʢʣʦʥʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʦʩʥʦʚʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʧʨʝʜʝʣʴʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʠ ʤʝʪʦʜʘ ʢʨʫʛʣʦ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʩʢʦʣʴʞʝʥʠʷ [13].  

ɸʥʘʣʠʟ ʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘ ʪʨʸʭ ʫʯʘʩʪʢʘʭ ʛʦʨʥʳʭ ʩʢʣʦʥʦʚ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʛ.ɼʫʰʘʥʙʝ:ʈʘʥʛʦʥ, ʐʘʘʤʙʘʨʳ ʠ ʏʘʚʘʣʘʡ, ï ʙʳʣʠ 

ʧʨʦʚʝʜʝʥʳ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ, ʚʠʟʫʘʣʴʥʳʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʩʣʘʛʘʶʱʠʭ ʧʦʨʦʜ. ʅʘ 

ʨʠʩ. 2 ʧʦʢʘʟʘʥʳ ʭʘʨʘʢʪʝʨʥʳʝ ʥʘʨʫʰʝʥʠʷ ʛʦʨʥʦʛʦ ʧʦʢʨʦʚʘ. ʂʨʫʧʥʳʡ ʦʧʦʣʟʝʥʴ ʧʨʠʤʝʨʥʦ 

300 ʤ ʚ ʜʣʠʥʫ ʠ 100 ʤ ʚ ʦʩʥʦʚʘʥʠʠ, ʪʨʠ ʤʝʥʴʰʠʭ ʦʧʦʣʟʥ ̫ʠ ʪʨʠ ʜʫʛʦʦʙʨʘʟʥʳʭ ʟʘʢʦʣʘ, 

ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʤʝʞʜʫ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ ʣʠʥʠʷʤʠ ʧʨʦʨʝʟʢʠ ʩʢʣʦʥʘ, ʢʦʪʦʨʳʝ ʙʳʣʠ 

ʩʜʝʣʘʥʳ ʜʣʷ ʧʝʰʝʛʦ ʧʨʦʭʦʜʘ, ʘ ʥʠʞʥʷʷ, ʩʘʤʘʷ ʢʨʫʧʥʘʷ, ʩ ʧʦʜʨʝʟʢʦʡ ʩʢʣʦʥʘ ï ʜʣʷ ʛʫʞʝʚʦʡ 

ʜʦʨʦʛʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʩʪʘʜʠʡʥʦʩʪʴ ʨʘʟʚʠʪʠʷ 

ʦʧʦʣʟʥʝʡ ʥʘ ʫʯʘʩʪʢʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʈʘʥʛʦʥ ʦʪ ʦʙʨʘʟʦʚʘʥʠʷ ʪʨʝʱʠʥ ʟʘʢʦʣʘ ʜʦ ʩʢʦʣʴʞʝʥʠʷ 

ʦʧʦʣʟʥʝʚʳʭ ʪʝʣ.  

 ʂʨʫʧʥʳʡ ʦʧʦʣʟʝʥʴ ɼʫʛʦʦʙʨʘʟʥʳʝ ʟʘʢʦʣʳ ʄʝʥʴʰʠʡ ʦʧʦʣʟʝʥʴ 

ʄʝʥʴʰʠʡ ʦʧʦʣʟʝʥʴ 

ɻʫʞʝʚʘʷ ʜʦʨʦʛʘ 
ʄʝʥʴʰʠʡ ʦʧʦʣʟʝʥʴ 
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ʈʠʩ. 2. ʆʧʦʣʟʥʠ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ, ʈʘʥʛʦʥ, 2017 ʛ. 

 

ʉʘʤʳʡ ʢʨʫʧʥʳʡ ʦʧʦʣʟʝʥʴ, ʧʦʢʘʟʘʥʥʳʡ ʥʘ ʨʠʩ.2, ʭʦʨʦʰʦ ʚʠʜʝʥ ʥʘ ʢʦʩʤʦʩʥʠʤʢʝ, 

ʩʜʝʣʘʥʥʦʤ ʩ ʚʳʩʦʪʳ 1630 ʤ. ɺʳʩʦʪʘ ʜʦʣʠʥʳ ʤʝʩʪʥʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 783 ʤ ʥʘʜ ʫʨʦʚʥʝʤ 

ʤʦʨʷ, ʢʦʦʨʜʠʥʘʪʳ ï 38
0
29ô56.69ò ʩ.ʰ., 68

0
52ô37.12ò ʚ.ʜ. ʆʧʦʣʟʝʥʴ ʧʦʢʨʳʣ ʧʦʣʝ 

ʩʝʣʴʭʦʟʫʛʦʜʠʷ ʚʝʝʨʦʦʙʨʘʟʥʳʤ ʚʳʥʦʩʦʤ ʧʦʨʦʜ.  

 

 
ʈʠʩ.3. ʉʘʤʳʡ ʢʨʫʧʥʳʡ ʦʧʦʣʟʝʥʴ ʈʘʥʛʦʥ, ʧʦʢʘʟʘʥʥʳʡ ʥʘ ʨʠʩ.2 (ʉʥʠʤʦʢ ʩ ʚʳʩʦʪʳ 1630 ʤïGoogle, USGS, 2016 

ʛ.) 

 

ʆʙʩʣʝʜʦʚʘʥʠʝ ʤʝʩʪʥʦʩʪʠ ʧʦʢʘʟʘʣʦ ʥʘʣʠʯʠʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʵʢʟʦʛʝʥʥʳʭ ʥʘʨʫʰʝʥʠʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʩʢʣʦʥʘ ʚ ʚʠʜʝ ʵʨʦʟʠʠ, ʩʫʬʬʦʟʠʠ, ʢʘʨʩʪʘ, ʧʨʦʩʘʜʦʢ. ʅʘ ʨʠʩ.4 ʧʦʢʘʟʘʥ 

ʨʝʟʫʣʴʪʘʪ ʘʢʪʠʚʥʦʛʦ ʜʝʡʩʪʚʠʷ ʧʨʠʨʦʜʥʳʭ ʚʦʜ ʚ ʵʪʠʭ ʵʢʟʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʘʭ. ʇʨʦʨʝʟʳʚʘʥʠʝ 

ʧʦʚʝʨʭʥʦʩʪʠ ʩʢʣʦʥʘ ʧʨʦʠʩʭʦʜʠʪ ʜʦ ʛʣʫʙʠʥ ʚ ʥʝʩʢʦʣʴʢʦ ʤʝʪʨʦʚ ʠ ʙʦʣʝʝ. ʅʘ ʨʠʩ.4 ʚʠʜʥʦ, 

ʯʪʦ ʩʣʦʠ ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ ʧʦʜʩʪʠʣʘʶʪʩʷ ʢʘʤʝʥʠʩʪʳʤʠ, ʛʘʣʝʯʥʠʢʦʚʳʤʠ ʧʦʨʦʜʘʤʠ, 

ʩʦʟʜʘʶʱʠʤʠ ʚʦʜʦʫʧʦʨ ʜʣʷ ʠʥʬʠʣʴʪʨʫʶʱʠʭʩʷ ʚʦʜ. 
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ʈʠʩ.4. ʕʢʟʦʛʝʥʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʥʘ ʩʢʣʦʥʘʭ ʈʘʥʛʦʥ. ʆʙʥʘʞʝʥʠʷ ʛʘʣʝʯʥʠʢʦʚ 

 

ʈʘʩʩʤʦʪʨʠʤ ʪʝʧʝʨʴ ʧʨʦʮʝʩʩʳ ʦʙʨʘʟʦʚʘʥʠʷ ʦʧʦʣʟʥʝʡ ʚ ʨʘʡʦʥʝ ʐʘʘʤʙʘʨʳ. ʅʘ ʨʠʩ. 5 ʠ 

6 ʧʦʢʘʟʘʥ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʫʯʘʩʪʦʢ, ʥʘ ʢʦʪʦʨʦʤ ʧʨʦʠʟʦʰʸʣ ʩʭʦʜ. ɺʠʜʝʥ ʮʠʨʢ ʩʪʝʥʢʠ ʦʪʨʳʚʘ ʩ 

ʧʨʦʤʦʠʥʦʡ, ʧʦʚʝʨʭʥʦʩʪʴ ʩʢʦʣʴʞʝʥʠʷ ʦʩʪʘʪʢʦʚ ʩʧʦʣʟʰʠʭ ʧʦʨʦʜ ʩʢʣʦʥʘ, ʢʘʢ ʢʦʥʫʩ ʚʳʥʦʩʘ, 

ʧʦʜʦʰʚʘ. ɺʠʜʥʳ ʛʣʫʙʦʢʠʝ ʚʨʝʟʳ ʛʣʫʙʠʥʦʡ ʚ ʥʝʩʢʦʣʴʢʦ ʤʝʪʨʦʚ, ʧʨʦʨʘʙʦʪʘʥʥʳʭ ʧʦʪʦʢʘʤʠ 

ʚʦʜʳ.  

 

 
ʈʠʩ.5,6.ʕʢʟʦʛʝʥʥʳʝ ʧʨʦʷʚʣʝʥʠʷ. ʐʘʘʤʙʘʨʳ, ʘʧʨʝʣʴ 2010 ʛ. 

 

ʆʯʝʚʠʜʥʦ, ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʠʥʬʠʣʴʪʨʫʶʱʠʭʩʷ ʚʦʜ, ʢʦʪʦʨʘʷ ʧʨʠʥʷʣʘ ʫʯʘʩʪʠʝ ʚ 

ʦʙʚʦʜʥʝʥʠʠ ʩʢʣʦʥʘ, ʧʦʩʪʫʧʠʣʘ ʯʝʨʝʟ ʧʨʦʤʦʠʥʫ ʜʠʘʤʝʪʨʦʤ ʚ ʥʝʩʢʦʣʴʢʦ ʤʝʪʨʦʚ. 

ʆʙʩʣʝʜʦʚʘʥʠʝ ʫʯʘʩʪʢʦʚ ʩʢʣʦʥʘ ʥʘʜ ʦʧʦʣʟʥʝʚʳʤ ʪʝʣʦʤ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʪʘʤ ʧʨʦʭʦʜʠʪ 

ʜʝʨʠʚʘʮʠʦʥʥʳʡ ʢʘʥʘʣ (ʨʠʩ.7). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʥ ʥʝ ʬʫʥʢʮʠʦʥʠʨʫʝʪ. ɺʜʦʣʴ ʝʛʦ ʨʫʩʣʘ 

ʥʘʙʣʶʜʘʶʪʩʷ ʨʳʪʚʠʥʳ ʛʣʫʙʠʥʦʡ ʚ ʥʝʩʢʦʣʴʢʦ ʤʝʪʨʦʚ ʠ ʙʦʣʝʝ. ɿʜʝʩʴ ʦʩʪʘʣʠʩʴ ʧʦʩʘʞʝʥʥʳʝ 

ʨʘʥʝʝ ʜʣʷ ʩʪʘʙʠʣʠʟʘʮʠʠ ʩʢʣʦʥʘ ʥʝʙʦʣʴʰʠʝ ʜʝʨʝʚʴʷ-ʢʫʩʪʘʨʥʠʢʠ. ʆʯʝʚʠʜʥʦ, ʚ ʧʝʨʚʦʝ ʚʨʝʤʷ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʘʥʘʣ ʚʳʧʦʣʥʷʣ ʬʫʥʢʮʠʠ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʩʝʣʴʭʦʟʫʛʦʜʠʡ, ʦʜʥʘʢʦ ʧʦ ʤʝʨʝ 

ʘʢʪʠʚʠʟʘʮʠʠ ʵʢʟʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʨʦʠʟʦʰʣʘ ʠʥʪʝʥʩʠʚʥʘʷ ʫʪʝʯʢʘ ʚʦʜ ʢʘʥʘʣʘ ʠ ʠʭ 

ʠʥʬʠʣʴʪʨʘʮʠʷ ʚ ʛʨʫʥʪ, ʠ ʠʤʝʥʥʦ ʵʪʘ ʫʪʝʯʢʘ ʧʨʠʚʝʣʘ ʢ ʦʙʚʦʜʥʝʥʠʶ ʠ ʦʙʨʘʟʦʚʘʥʠʶ 

ʧʨʦʤʦʠʥʳ ʠ ʩʪʝʥʢʠ ʦʪʨʳʚʘ ʦʧʦʣʟʥʝʚʦʛʦ ʪʝʣʘ, ʧʦʢʘʟʘʥʥʦʛʦ ʥʘ ʨʠʩ. 5 ʠ 6. 
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ʈʠʩ.7. ʂʫʩʪʘʨʥʠʢʠ ʚʜʦʣʴ ʨʫʩʣʘ ʧʨʝʞʥʝʛʦ ʜʝʨʠʚʘʮʠʦʥʥʦʛʦ ʢʘʥʘʣʘ ʩ ʪʳʣʴʥʦʡ ʩʪʦʨʦʥʳ ʥʘʜ ʦʧʦʣʟʥʝʤ. 

ʐʘʘʤʙʘʨʳ, ʘʚʛʫʩʪ 2015 ʛ. 

 

ʅʘ ʨʠʩ. 8 ʠ 9 ʧʦʢʘʟʘʥʳ ʦʧʦʣʟʥʝʚʳʝ ʪʝʣʘ ʥʘ ʩʢʣʦʥʘʭ ʘʜʳʨʦʚʏʘʚʘʣʘʡ.  

 

 

 

 

 

 

ʈʠʩ.8. ʉʪʫʧʝʥʯʘʪʝr ʧʦʜʧʦʨ r ʜʣʷ 

ʦʧʦʣʟʥʝʚʳʭ ʪʝʣ, ʘʜʳʨʏrʘʚʘʣʘʡ, 2016 ʛ. 

 ʈʠʩ.9.ɼʨʝʚʥʠʡ ʦʧʦʣʟʝʥʴ ʠ ʥʦʚʦʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ï ʧʦʜ 

ʥʠʤ, ʘʜʳʨʳʏʘʚʘʣʘʡ, 2016 ʛ. 

 

ʈʝʣʴʝʬ ʤʝʩʪʥʦʩʪʠ ʦʙʨʘʟʫʝʪʩ ̫ʫʟʢʠʤ ʫʱʝʣʴʝʤ, ʢʨʫʪʳʤʠ ʩʢʣʦʥʘʤʠ ʚʳʩʦʪʦʡ ʜʦ ʧʝʨʚʳʭ 

ʩʦʪʝʥ ʤ, ʩ ʫʛʣʘʤʠ ʦʪʢʦʩʦʚ ʧʨʠʤʝʨʥʦ ʜʦ 40
0
. ʆʙʚʦʜʥʝʥʠ ̫ ʚ ʚʝʨʭʥʠʭ ʯʘʩʪʷʭ ʩʢʣʦʥʦʚ 

ʧʨʠʨʦʜʥʳʤʠ ʠ ʪʝʭʥʦʛʝʥʥʳʤʠ ʚʦʜʘʤʠ ʠ ʧʦʜʦʰʚʝʥʥʳʭ ʯʘʩʪʝʡ ʨʫʯʴʸʤ, ʧʨʦʪʝʢʘʶʱʠʤ ʧʦ ʜʥʫ 

ʫʱʝʣʴʷ, ʧʨʠʚʝʣʠ ʢ ʪʦʤʫ, ʯʪʦ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʜʝʡʩʪʚʠʷ ʥʘ ʤʘʩʩʠʚʳ ʧʨʝʚʟʦʰʣʠ ʩʠʣʳ 

ʥʘʪʷʞʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʣʦʸʚ ʩʢʣʦʥʦʚ, ʠ ʥʘʨʫʰʠʣʦʩʴ ʠʭ ʨʘʚʥʦʚʝʩʥʦʝ ʩʦʩʪʦʷʥʠʝ. 

ʅʘ ʨʠʩ. 9 ʚʠʜʥʦ ʦʧʦʣʟʥʝʚʦʝ ʪʝʣʦ, ʧʦ ʩʛʣʘʞʝʥʥʦʤʫ ʨʝʣʴʝʬʫ ʠ ʨʘʚʥʦʤʝʨʥʦʤʫ 

ʪʨʘʚʷʥʦʤʫ ʧʦʢʨʦʚʫ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʩʭʦʜ ʧʨʦʠʟʦʰʸʣ ʚ ʜʘʚʥʠʝ ʚʨʝʤʝʥʘ. 

ʆʜʥʘʢʦ, ʧʦʜʨʘʙʦʪʢʘ ʨʫʩʣʘ ʚʦʜʘʤʠ ʩʘʷ, ʘ ʪʘʢʞʝ ʧʨʠʨʦʜʥʳʤʠ ʚʦʜʘʤʠ, ʧʨʠʚʝʣʘ ʢ 

ʘʢʪʠʚʠʟʘʮʠʠ ʥʠʞʝʨʘʩʧʦʣʦʞʝʥʥʳʭ ʩʢʣʦʥʦʚ, ʠ ʧʦʵʪʦʤʫ ʚʝʨʦʷʪʥʘ ʦʧʘʩʥʦʩʪʴ ʘʢʪʠʚʠʟʘʮʠʠ 

ʜʨʝʚʥʝʛʦ ʦʧʦʣʟʥʷ ʚ ʙʫʜʫʱʝʤ. ɺ ʫʩʣʦʚʠʷʭ ʜʝʡʩʪʚʠʷ ʤʠʢʨʦʩʝʡʩʤ ʠ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, 

ʘ ʫʯʘʩʪʦʢ ʨʘʩʧʦʣʦʞʝʥ ʚ 9-ʪʠ ʙʘʣʣʴʥʦʡ ʟʦʥʝ ʩʦʛʣʘʩʥʦ ʦʙʱʝʤʫ ʩʝʡʩʤʠʯʝʩʢʦʤʫ 

ʨʘʡʦʥʠʨʦʚʘʥʠʶ [5,6], ʪʘʢʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʝʱʸ ʙʦʣʝʝ ʚʦʟʨʘʩʪʘʝʪ.  

ʄʝʭʘʥʠʟʤʳ ʨʘʟʚʠʪʠʷ ʦʧʦʣʟʥʝʡ ʠ ʩʪʘʜʠʡʥʦʩʪʴ. ɺʳʧʦʣʥʝʥʥʝr ʚ ʭʦʜʝ ʜʘʥʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʦʙʩʣʝʜʦʚʘʥʠ ̫ʛʦʨʥʳʭ ʩʢʣʦʥʦʚ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʛ. 

ɼʫʰʘʥʙʝ, ʜʘʶʪ ʧʨʠʥʮʠʧʠʘʣʴʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʩʜʝʣʘʪʴ ʟʘʢʣʶʯʝʥʠʝ ʦ ʤʝʭʘʥʠʟʤʘʭ 

ʦʙʨʘʟʦʚʘʥʠʷ ʦʧʦʣʟʥʝʡ ʠ ʚʳʷʚʠʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʭ ʩʪʘʜʠʡʥʦʛʦ ʨʘʟʚʠʪʠʷ. ʕʪʦʪ ʦʧʳʪ 

ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʚ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʦʧʦʣʟʥʝʡ ʥʘ ʩʢʣʦʥʘʭ, ʩʣʦʞʝʥʥʳʭ ʛʣʠʥʠʩʪʳʤʠ 

ʛʨʫʥʪʘʤʠ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʣʸʩʩʦʚʠʜʥʳʤʠ ʠ ʣʸʩʩʦʚʳʤʠ, ʛʣʘʚʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʜʝʡʩʪʚʠʝ 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʩʠʣ ʥʘ ʤʘʩʩʠʚʳ ʛʦʨʥʳʭ ʩʢʣʦʥʦʚ ʥʘ ʬʦʥʝ ʧʦʩʪʦʷʥʥʳʭ ʵʢʟʦʛʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʧʨʠʨʦʜʥʳʤ ʠ ʪʝʭʥʦʛʝʥʥʳʤ ʦʙʚʦʜʥʝʥʠʝʤ ʩʢʣʦʥʦʚ, 

ʪʝʭʥʦʛʝʥʥʳʤʠ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ ʧʦʜʨʝʟʢʠ ʩʢʣʦʥʦʚ, 

ɼʨʝʚʥʠʡ 

ʦʧʦʣʟʝʥʴ 

ʅʦʚʦʦʙʨʘʟʦʚʘʥʠʷ 
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ʧʨʦʨʝʟʳʚʘʥʠʷ ʜʣʷ ʣʠʥʠʡ ʢʦʤʤʫʥʠʢʘʮʠʡ. ʅʝʩʦʤʥʝʥʥʦ, ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʠ 

ʨʘʟʚʠʪʠʠ ʦʧʦʣʟʥʝʡ ʠʛʨʘʶʪ ʧʨʠʨʦʜʥʳʝ ʚʠʙʨʘʮʠʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʤʠʢʨʦʩʝʡʩʤ ʠ 

ʪʝʭʥʦʛʝʥʥʳʝ ʚʠʙʨʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʤʘʰʠʥ ʠ ʤʝʭʘʥʠʟʤʦʚ. ɼʦʩʪʘʪʦʯʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʚʩʝ 

ʩʠʣʴʥʳʝ ʠ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʘʜʞʠʢʠʩʪʘʥʘ 

ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʢʨʫʧʥʳʤʠ ʦʧʦʣʟʥʝʚʳʤʠ ʧʨʦʮʝʩʩʘʤʠ [4-7], ʧʨʠʯʸʤ ʫʱʝʨʙ ʦʪ ʪʘʢʠʭ 

ʧʦʩʣʝʜʩʪʚʠʡ ʚʪʦʨʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʜʣʷ ʥʘʩʝʣʝʥʠʷ ʠ ʪʝʨʨʠʪʦʨʠʡ ʥʘʤʥʦʛʦ ʧʨʝʚʦʩʭʦʜʠʪ 

ʫʱʝʨʙ ʦʪ ʧʨʷʤʦʛʦ ʜʝʡʩʪʚʠʷ ʥʘ ʥʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ.  

ʇʨʦʚʝʜʸʥʥʳʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʫʶ ʦʙʱʫʶ ʩʭʝʤʫ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʧʦʣʟʥʝʡ. ɻʦʨʥʳʝ ʩʢʣʦʥʳ ʥʘʭʦʜʷʪʩʷ ʚ ʧʦʩʪʦʷʥʥʦʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ 

ʥʘʧʨʷʞʸʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʦʙʫʩʣʦʚʣʝʥʥʦʤ ʥʝʨʦʚʥʦʩʪʴʶ ʠʭ ʨʝʣʴʝʬʘ. ʆʙʳʯʥʳʝ ʜʘʚʣʝʥʠʷ, 

ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʪʝʣʘ ʩ ʨʘʟʤʝʨʘʤʠ, ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ ʛʦʨʥʳʭ ʩʢʣʦʥʦʚ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚ 

ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ, ʥʝ ʧʨʝʚʳʰʘʶʪ ʧʨʝʜʝʣʦʚ ʥʘʨʫʰʝʥʠʷ ʫʧʨʫʛʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʟʦʥʳ ʧʦʚʝʨʭʥʦʩʪʠ ʩʢʦʣʴʞʝʥʠʷ. ʄʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʛʦʨʥʳʭ ʩʢʣʦʥʦʚ ʜʝʡʩʪʚʫʶʪ ʧʦʚʳʰʝʥʥʳʝ ʤʝʭʘʥʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ. ʇʦʵʪʦʤʫ ʤʘʣʝʡʰʠʝ 

ʥʘʨʫʰʝʥʠʷ ʠʭ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʚʠʜʝ ʧʦʜʨʝʟʦʢ, ʧʨʦʨʝʟʦʢ, ʠʟʚʣʝʯʝʥʠʷ ʪʨʘʚʷʥʦʛʦ ʧʦʢʨʦʚʘ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʨʘʟʨʳʚʳ ʚʥʝʰʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʢʣʦʥʘ, ʦʩʣʘʙʣʷʶʱʠʝ ʝʸ ʧʨʦʯʥʦʩʪʴ ʠ 

ʧʨʠʚʦʜʷʱʠʝ ʢ ʧʨʦʥʠʢʥʦʚʝʥʠʶ ʚ ʪʝʣʘ ʩʢʣʦʥʦʚ ʯʝʨʝʟ ʵʪʠ ʤʝʩʪʘ ʚʣʘʛʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʦʩʣʘʙʣʷʶʪʩʷ ʘʪʦʤʥʦ-ʤʦʣʝʢʫʣʷʨʥʳʝ ʩʚʷʟʠ ʧʦʨʦʜ, ʦʩʦʙʝʥʥʦ ʵʪʠʤ ʦʪʣʠʯʘʶʪʩʷ ʣʸʩʩʳ, ʠ ʠʟ-ʟʘ 

ʩʚʦʡʩʪʚʘ ʪʠʢʩʦʪʨʦʧʠʠ ʧʨʦʠʩʭʦʜʷʪ ʜʘʣʴʥʝʡʰʠʝ ʨʘʟʨʳʚʳ ʧʦʚʝʨʭʥʦʩʪʠ. ʏʝʨʝʟ ʵʪʠ 

ʦʩʣʘʙʣʝʥʥʳʝ ʤʝʩʪʘ ʚʦʜʳ ʠʥʬʠʣʴʪʨʫʶʪʩʷ ʚʛʣʫʙʴ ʩʢʣʦʥʦʚ ʠ ʝʱʸ ʙʦʣʝʝ ʧʦʥʠʞʘʶʪʩʷ 

ʪʠʢʩʦʪʨʦʧʥʳʝ ʩʚʦʡʩʪʚʘ ʤʘʩʩʠʚʦʚ. ɺʦʟʥʠʢʘʶʪ ʩʫʬʬʦʟʠʠ, ʢʘʨʩʪʳ, ʦʙʨʘʟʦʚʘʥʠʷ ʪʠʧʘ 

ʢʘʥʴʦʥʦʚ ʛʣʫʙʠʥʦʡ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʤʝʪʨʦʚ ʠ ʙʦʣʝʝ, ʦʙʥʘʨʫʞʝʥʥʳʝ ʥʘ ʫʯʘʩʪʢʘʭ 

ʦʙʩʣʝʜʦʚʘʥʠʡ (ʨʠʩ.2-4,5,6). ɽʩʣʠ ʥʘ ʧʫʪʠ ʠʥʬʠʣʴʪʨʫʶʱʠʭʩʷ ʧʦʪʦʢʦʚ ʚʩʪʨʝʯʘʶʪʩʷ ʩʣʦʠ 

ʛʘʣʝʯʥʠʢʦʚ, ʠʛʨʘʶʱʠʭ ʨʦʣʴ ʚʝʨʭʦʚʦʜʢʠ, ʪʦ ʵʪʠ ʧʦʪʦʢʠ ʢʦʥʮʝʥʪʨʠʨʫʶʪʩʷ ʚʜʦʣʴ ʵʪʠʭ 

ʩʣʦʸʚ, ʦʙʨʘʟʫʷ ʧʦʚʝʨʭʥʦʩʪʴ ʩʢʦʣʴʞʝʥʠʷ. ʆʩʣʘʙʣʝʥʠʝ ʟʦʥʳ ʢʦʥʪʘʢʪʘ ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ ʩ 

ʙʦʣʝʝ ʧʣʦʪʥʳʤʠ ʧʦʨʦʜʘʤʠ ʠʥʠʮʠʠʨʫʝʪ ʪʨʝʱʠʥʳ ʟʘʢʦʣʘ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʝ 

ʧʦʜʚʠʞʢʠ ʚ ʤʘʩʩʠʚʝ (ʨʠʩ.2). ʅʘ ʢʦʥʪʘʢʪʝ ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ ʩʢʦʣʴʞʝʥʠʷ ʠʟ-

ʟʘ ʧʦʚʳʰʝʥʥʦʛʦ ʦʙʚʦʜʥʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʶʪʩʷ ʩʠʣʳ ʩʮʝʧʣʝʥʠʷ ʠ ʪʨʝʥʠʷ, 

ʫʜʝʨʞʠʚʘʶʱʠʝ ʩʢʣʦʥ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʢʦ.̫ ʇʨʠ ʜʦʩʪʠʞʝʥʠʠ ʢʨʠʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, 

ʧʨʦʠʩʭʦʜʠʪ ʩʭʦʜ ʦʧʦʣʟʥʝʡ (ʨʠʩ.2-4,6,8-10). ɺʦʦʙʱʝ ʛʦʚʦʨʷ, ʯʝʤ ʙʦʣʴʰʝ ʫʛʦʣ ʦʪʢʦʩʘ, 

ʙʦʣʴʰʝ ʧʣʦʱʘʜʴ ʥʘʨʫʰʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʩʢʣʦʥʘ ʠ ʙʦʣʴʰʝ ʩʪʝʧʝʥʴ ʦʙʚʦʜʥʝʥʠʷ, ʪʝʤ 

ʢʨʫʧʥʝʝ ʦʧʦʣʟʝʥʴ.  

ʇʦʩʪʦʷʥʥʦ ʜʝʡʩʪʚʫʶʱʠʝ ʚʠʙʨʘʮʠʠ ʤʠʢʨʦʩʝʡʩʤ ʠ ʚʠʙʨʘʮʠʡ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠʟ-ʟʘ ʜʣʠʪʝʣʴʥʦʛʦ ʜʝʡʩʪʚʠʷ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʧʣʘʩʪʠʯʝʩʢʠʭ 

ʜʝʬʦʨʤʘʮʠʡ ʩʢʣʦʥʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʳʭ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʥʘʛʨʫʟʦʢ. 

ʕʪʦ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʣʘʙʦʨʘʪʦʨʥʳʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʤʠ ʥʘʜ ʦʙʨʘʟʮʘʤʠ, 

ʥʘʭʦʜʷʱʠʤʠʩʷ ʧʦʜ ʧʦʩʪʦʷʥʥʦʡ ʥʘʛʨʫʟʢʦʡ [14]. ɼʘʞʝ ʚ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʦʪ ʤʠʢʨʦʩʝʡʩʤ ʠ 

ʪʝʭʥʦʛʝʥʥʳʭ ʚʠʙʨʘʮʠʡ ʦʙʨʘʟʮʘʭ ʧʦʩʪʦʷʥʥʦ ʧʨʦʠʩʭʦʜʠʪ ʚʷʟʢʦ-ʧʣʘʩʪʠʯʝʩʢʦʝ ʪʝʯʝʥʠʝ, 

ʚʠʙʨʘʮʠʠ ʞʝ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʷʶʪ ʩʢʦʨʦʩʪ ɹ ʜʝʬʦʨʤʘʮʠʡ. [7,10,14,15] ɺ ʨʝʘʣʴʥʳʭ 

ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʧʣʘʩʪʠʯʝʩʢʠʝ ʜʝʬʦʨʤʘʮʠʠ ʚ ʚʠʜʝ ʪʝʯʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʦʡ ʩʨʝʜʳ ʥʝ 

ʪʦʣʴʢʦ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ, ʥʦ ʠ ʘʤʦʨʬʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʧʨʦʪʝʢʘʶʪ ʩʢʘʯʢʦʦʙʨʘʟʥʦ, 

ʧʨʝʨʳʚʠʩʪʦ. ʆʪ ʚʦʟʜʝʡʩʪʚʠʷ ʠʤʧʫʣʴʩʦʚ ʚʥʝʰʥʠʭ ʚʠʙʨʘʮʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʧʨʦʠʩʭʦʜʷʪʩʢʘʯʢʠ ʜʝʬʦʨʤʘʮʠʡ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʧʨʦʮʝʩʩʝ ʧʣʘʩʪʠʯʝʩʢʦʛʦ 

ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ, ʪʝʯʝʥʠʷ ʥʘʧʨʷʞʸʥʥʦʡ ʩʨʝʜʳ ʚʠʙʨʘʮʠʠ ʠʛʨʘʶʪ ʨʦʣʴ ʩʧʫʩʢʦʚʦʛʦ 

ʤʝʭʘʥʠʟʤʘ ʜʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʢʘʯʢʦʚ. ʉʢʦʨʦʩʪʴ ʧʣʘʩʪʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ ʠ ʚʝʣʠʯʠʥʘ ʠʭ 

ʩʢʘʯʢʦʚ ʚʦʟʨʘʩʪʘʶʪ ʩ ʨʦʩʪʦʤ ʯʘʩʪʦʪʳ, ʘʤʧʣʠʪʫʜʳ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʤʦʱʥʦʩʪʴ ʜʝʡʩʪʚʠʷ, ʘ 

ʪʘʢʞʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪ ɹ ʚʠʙʨʘʮʠʡ[14]. ɼʝʡʩʪʚʠʝ ʞʝ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ï 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʤʦʱʥʳʡ ʬʘʢʪʦʨ ʥʘʨʫʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʛʦʨʥʳʭ ʩʢʣʦʥʦʚ, ʠʥʦʛʜʘ ʩ 

ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ [2-8]. 
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ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʨʫʧʥʦʛʦ ʦʧʦʣʟʥʷ. ʈʘʩʩʤʦʪʨʠʤ ʫʩʣʦʚʠʷ ʥʘʨʫʰʝʥʠʷ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʘʤʦʛʦ ʢʨʫʧʥʦʛʦ ʦʧʦʣʟʥʷ ʥʘ ʫʯʘʩʪʢʝ ʈʘʥʛʦʥ ʧʦ ʤʝʪʦʜʫ ʧʨʝʜʝʣʴʥʦʛʦ 

ʨʘʚʥʦʚʝʩʠʷ [3,7,9,13]. ʅʘ ʨʠʩ. 10 ʵʪʦʪ ʦʧʦʣʟʝʥʴ ʧʦʢʘʟʘʥ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ ʙʦʢʦʚʦʤ ʨʘʟʨʝʟʝ. 

ʆʧʨʝʜʝʣʝʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʨʘʟʤʝʨʦʚ ʪʝʣʘ ʦʧʦʣʟʥʷ ʧʦ ʠʟʦʙʨʘʞʝʥʠʷʤ Google (ʨʠʩ.3) 

ʜʘʶʪ ʘʙʩʦʣʶʪʥʳʝ ʚʳʩʦʪʥʳʝ ʦʪʤʝʪʢʠ ʜʣʷ ʧʦʜʦʰʚʳ 810 ʤ, ʚʝʨʰʠʥʳ ï 980 ʤ, ʰʠʨʠʥʫ ʧʦ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤʫ ʩʝʯʝʥʠʶ ὒ= 270 ʤ. ʆʩʥʦʚʘʥʠʝ ʫ ʧʦʜʦʰʚʳ ὰ= 100 ʤ. ʊ.ʝ. ʩʨʝʜʥʠʡ 
ʫʛʦʣ ʦʪʢʦʩʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʧʦʣʟʥʷ ‌= 32.50 ʠ ὸὫ‌= 0.63.ɻʣʫʙʠʥʘ ʪʝʣʘ ʦʧʦʣʟʥʷ Ὤʦʢʦʣʦ 10 
ʤ. 

 
ʈʠʩ.10. ʉʭʝʤʘ ʢʨʫʧʥʦʛʦ ʦʧʦʣʟʥʷ ʈʘʥʛʦʥ 

 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʮʝʥʦʢ ʧʦ ʧʦʨʷʜʢʫ ʚʝʣʠʯʠʥ ʧʨʠʤʝʤ ʩʣʝʜʫʶʱʠʝ ʧʨʠʙʣʠʞʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʝʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʥʘ ʨʝʟʫʣʴʪʘʪʳ. ʇʦ ʚʥʝʰʥʝʡ ʧʣʦʩʢʦʩʪʠ 

ʩʢʣʦʥʘ ʬʦʨʤʘ ʦʧʦʣʟʥʷ ï ʵʣʣʠʧʩ ʚʳʩʦʪʦʡ Ὄ
sin‌, ʫʩʝʯʸʥʥʳʡ ʧʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ 

ʦʩʥʦʚʘʥʠʶ ὰ.ʊʦʛʜʘ, ʘʧʧʨʦʢʩʠʤʠʨʫʷ ʧʦʚʝʨʭʥʦʩʪʴ ʪʝʣʘ ʪʨʝʫʛʦʣʴʥʠʢʦʤ ʩ ʚʳʩʦʪʦʡ Ὄ
sin‌ ʠ 

ʦʩʥʦʚʘʥʠʝʤ ὰ, ʦʙʲʸʤ ʦʧʦʣʟʥʷ ὠ ʠ ʧʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ ʩʢʦʣʴʞʝʥʠʷ Ὓ ʧʦ ʧʦʨʷʜʢʫ 
ʚʝʣʠʯʠʥʳ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢʘʢ 

ὠ
1

4
ɇὰὌὬ,Ὓ

1

2
ɇὰὌ. 
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ʛʜʝ Ὧ ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ʧʦʢʦʷ, ʩ0 = ʩ”ὫὌ ʦʙʦʟʥʘʯʝʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʩ ï ʩʮʝʧʣʝʥʠʝ ʥʘ 

ʢʦʥʪʘʢʪʝ ʪʝʣʘ ʩ ʧʦʜʩʪʠʣʘʶʱʠʤʠ ʧʦʨʦʜʘʤʠ, ” ï ʧʣʦʪʥʦʩʪʴ ʧʦʨʦʜ ʪʝʣʘ ʚ ʧʨʠʙʣʠʞʝʥʠʠ ʝʛʦ 
ʦʜʥʦʨʦʜʥʦʩʪʠ, Ὣ ï ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʫʩʢʦʨʝʥʠʝ. ʄʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʩ0 ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 
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ʦʪʥʦʰʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʠʣ ʩʮʝʧʣʝʥʠʷ ʢ ʣʠʪʦʩʪʘʪʠʯʝʩʢʦʤʫ ʜʘʚʣʝʥʠʶ ʥʘ ʧʦʜʦʰʚʝ 

ʦʧʦʣʟʥ,̫ ʪ.ʝ. ʦʪʥʦʰʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʬʘʢʪʦʨʦʚ ʢ ʦʙʲʸʤʥʳʤ [9].  

ɺ ʧʦʣʫʯʝʥʥʦʤ ʚʳʨʘʞʝʥʠʠ ʜʣʷ ʧʨʝʜʝʣʴʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʙʫʜʝʤ ʫʯʠʪʳʚʘʪʴ ʪʦʣʴʢʦ ʟʥʘʢ 

+ʧʝʨʝʜʩ0, ʢʘʢ ʠʤʝʶʱʠʡ ʬʠʟʠʯʝʩʢʠʡ ʩʤʳʩʣ, ʧʦʩʢʦʣʴʢʫ ʩ ʨʦʩʪʦʤ ʩʮʝʧʣʝʥʠʷ ʢʨʠʪʠʯʝʩʢʠʡ 

ʫʛʦʣ ʜʦʣʞʝʥ ʚʦʟʨʘʩʪʘʪʴ. ʉ ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʚʳʨʘʞʝʥʠʷ ʧʦʣʫʯʠʤ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫὯ ʠ 
ʩ0ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʦʪʜʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡὸὫ‌ ʠ ʧʨʝʜʩʪʘʚʠʤ ʬʘʟʦʚʫʶ ʢʘʨʪʠʥʫ ʧʨʝʜʝʣʴʥʦʛʦ 

ʨʘʚʥʦʚʝʩʠʷ ʚ ʢʦʦʨʜʠʥʘʪʘʭ Ὧ ʠ ʩ0 (ʨʠʩ.11): 

ὯὭ=
ὸὫ‌

1 + 2ὸὫ‌
ɇ 1 ὧ0

2. 

 
ʈʠʩ. 11. ʌʘʟʦʚʘʷ ʢʘʨʪʠʥʘ ʧʨʝʜʝʣʴʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ 

 

ʅʘ ʨʠʩ.11 ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʪʨʝʥʠʷ ὯὭ(Ὥ= 0,1,2ȣ), ʦʪʣʦʞʝʥʥʳʝ ʧʦ ʦʩʠ 

ʦʨʜʠʥʘʪ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʪʜʝʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤ ὸὫ‌, ʧʨʠʯʸʤ, ʙ·ʣʴʰʠʤ ʫʛʣʘʤ ʦʪʢʦʩʘ ï 

ʙ·ʣʴʰʠʝ ʟʥʘʯʝʥʠʷ Ὧ. ʈʘʚʥʦʚʝʩʠʝ ʩʢʣʦʥʘ ʚʳʧʦʣʥʷʝʪʩʷ ʜʣʷ ʟʥʘʯʝʥʠʡὯ ʠ ʩ0, ʥʘʭʦʜʷʱʠʭʩʷ 
ʚʥʝ ʚʥʫʪʨʝʥʥʝʡ ʦʙʣʘʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʨʠʚʦʡ, ʢʦʪʦʨʘʷ ʧʦʢʘʟʘʥʘ ʟʘʪʝʤʥʝʥʠʝʤ ʜʣʷ 

ʩʣʫʯʘʷ Ὧ0ʥʘ ʨʠʩ.11. ʇʨʝʜʝʣʴʥʦʝ ʚʦʟʤʦʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʩʮʝʧʣʝʥʠʷ ʚ ʚʳʨʘʞʝʥʠʠ ʜʣʷὯὭ 
ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʭ ʠʭ ʟʥʘʯʝʥʠʷʭ ʩʫʱʝʩʪʚʫʝʪ ʠʜʝʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʘʙʩʦʣʶʪʥʦʛʦ ʧʦʢʦʷ, ʢʦʛʜʘ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʩʠʣʳ ʥʝ ʤʦʛʫʪ ʧʨʝʦʜʦʣʝʪʴ ʧʨʦʯʥʦʩʪ ɹ

ʩʮʝʧʣʝʥʠʷ ʧʦʨʦʜ ʩʢʣʦʥʘ ʠ ʦʥ ʫʩʪʦʡʯʠʚ. 

ʇʦʩʢʦʣʴʢʫ ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʩʣʫʯʘʷ ὸὫ‌= 0.63, ʪʦ, ʢʘʢ ʵʪʦ ʩʣʝʜʫʝʪ ʠʟ 
ʚʳʨʘʞʝʥʠʷ ʜʣʷ ὯὭʜʣʷ ʥʝʛʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʟʥʘʯʝʥʠʝ ὯὭ 0.5.ʇʨʠ ʙ·ʣʴʰʠʭ ʩʮʝʧʣʝʥʠʷʭ 
ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ʧʦʢʦʷ ʤʝʥʴʰʝ0.5. ɺ ʪʘʙʣʠʮʝ ʧʨʠʚʝʜʝʥʳ ʦʮʝʥʢʠ ʜʣʷ ʫʩʪʦʡʯʠʚʦʩʪʠ 
ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʩʢʣʦʥʘ ʧʨʠ ʥʝʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʥʳʭ Ὧ ʠʩ0ʠ ʧʣʦʪʥʦʩʪʠ ʧʦʨʦʜ ʦʧʦʣʟʥʷ 

1500 ʢʛ/ʤ
3
 [3,7,9,13]. 

 

ʊʘʙʣʠʮʘ. ʂʨʠʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʜʣʷ ʥʘʨʫʰʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʧʦʢʦʷ 
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ɿʘʢʣʶʯʝʥʠʝ. ʈʝʟʫʣʴʪʘʪʳ ʚʳʧʦʣʥʝʥʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʛʦʨʥʳʭ ʩʢʣʦʥʦʚ ʚ 

ʦʢʨʝʩʪʥʦʩʪʷʭ ʛ. ɼʫʰʘʥʙʝ ʥʘ ʫʯʘʩʪʢʘʭ ʈʘʥʛʦʥ, ʐʘʘʤʙʘʨʳ ʠ ʘʜʳʨʘʭʏʘʚʘʣʘʡ, ʢʦʪʦʨʳʝ 

ʩʣʦʞʝʥʳ ʛʣʠʥʠʩʪʳʤʠ ʧʦʨʦʜʘʤʠ, ʧʦʜʪʚʝʨʞʜʘʶʪ ʠʟʚʝʩʪʥʳʝ ʦʙʱʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʧʦʣʟʥʝʡ ʠ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʠʪʴ ʩʪʘʜʠʡʥʦʩʪʴ ʠʭ ʨʘʟʚʠʪʠʷ. 

ɻʦʨʥʳʝ ʩʢʣʦʥʳ ʥʘʭʦʜʷʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʧʦʩʪʦʷʥʥʦʛʦ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʩʠʣ ʠ ʧʦʵʪʦʤʫ ʦʥʠ ʧʦʜʚʝʨʞʝʥʳ ʥʝʧʨʝʨʳʚʥʦʤʫ ʧʣʘʩʪʠʯʝʩʢʦʤʫ 

ʜʝʬʦʨʤʠʨʦʚʘʥʠʶ. ʇʦʩʢʦʣʴʢʫ ʩʢʣʦʥʳ ʤʘʩʩʠʚʦʚ, ʩʣʦʞʝʥʥʳʝ ʛʣʠʥʠʩʪʳʤʠ ʛʨʫʥʪʘʤʠ, 

ʦʩʦʙʝʥʥʦ ʣʸʩʩʘʤʠ, ʦʙʣʘʜʘʶʪ ʧʦʚʳʰʝʥʥʦʡ ʧʣʘʩʪʠʯʥʦʩʪʴʶ ʠ ʚʷʟʢʦʩʪʴʶ, ʪʦ ʠʤʝʥʥʦ ʥʘ ʥʠʭ 
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ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʦʟʥʠʢʘʶʪ ʦʧʦʣʟʥʠ. ɽʩʪʝʩʪʚʝʥʥʳʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʘ ʪʘʢʞʝ ʘʥʪʨʦʧʦʛʝʥʥʳʝ 

ʠ ʪʝʭʥʦʛʝʥʥʳʝ ʚʠʙʨʘʮʠʠ ʫʩʫʛʫʙʣʷʶʪ ʢʚʘʟʠʨʘʚʥʦʚʝʩʥʦʝ ʩʦʩʪʦʷʥʠʝ ʛʦʨʥʳʭ ʩʢʣʦʥʦʚ. 

ʉʫʱʝʩʪʚʝʥʥʳʝ ʬʘʢʪʦʨʳ ʥʘʨʫʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʛʦʨʥʳʭ ʩʢʣʦʥʦʚ ï ʧʦʜʨʝʟʢʘ ʩʢʣʦʥʦʚ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʜʦʨʦʛ, ʪʨʦʧ, ʢʘʥʘʣʦʚ, ʘʨʳʢʦʚ, ʦʨʦʰʝʥʠʷ ʟʝʤʝʣʴ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪ ʫʩʣʦʚʠʷ ʜʣʷ 

ʠʥʬʠʣʴʪʨʘʮʠʠ ʚʦʜ ʚ ʪʝʣʘ ʩʢʣʦʥʦʚ, ʠʭ ʦʙʚʦʜʥʝʥʠʷ ʠ ʪʠʢʩʦʪʨʦʧʠʠ ʩʣʘʛʘʶʱʠʭ ʧʦʨʦʜ.  

ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʦʙʩʣʝʜʦʚʘʥʠʡ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʦʧʦʣʟʥʝʡ ʚ ʨʘʡʦʥʝ ʥʘʙʣʶʜʝʥʠʡ. ʇʦʜʨʝʟʢʘ ʩʢʣʦʥʘ 

ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʧʨʠ ʧʨʦʢʣʘʜʢʝ ʜʦʨʦʛ ʧʨʠʚʦʜʷʪ ʢ ʥʘʨʫʰʝʥʠʶ ʝʛʦ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʠ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʠʥʬʠʣʴʪʨʘʮʠʠ ʧʨʠʨʦʜʥʳʭ ʚʦʜ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʜʦʞʜʷ ʠ ʩʥʝʛʘ. 

ʀʥʬʠʣʴʪʨʫʶʱʠʝʩʷ ʚʦʜʳ ʩʢʘʧʣʠʚʘʶʪʩʷ ʫ ʙʦʣʝʝ ʧʣʦʪʥʳʭ ʩʣʦʸʚ, ʩʣʦʞʝʥʥʳʭ ʛʘʣʝʯʥʠʢʘʤʠ 

ʠʣʠ ʜʨʫʛʠʤʠ ʢʘʤʝʥʠʩʪʳʤʠ ʛʨʫʥʪʘʤʠ, ʠʛʨʘʶʱʠʤʠ ʨʦʣʴ ʚʝʨʭʦʚʦʜʢʠ. ʌʦʨʤʠʨʫʝʪʩʷ 

ʧʦʚʝʨʭʥʦʩʪʴ ʩʢʦʣʴʞʝʥʠʷ. ʅʘʢʦʧʣʝʥʠʝ ʩʧʦʣʟʘʶʱʠʭ ʤʘʩʩ ʧʨʠʚʦʜʠʪ ʢ ʨʦʩʪʫ ʦʙʲʸʤʥʳʭ ʩʠʣ, 

ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʠ ʠʥʝʨʮʠʦʥʥʳʝ ʦʪ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠ ʚʠʙʨʘʮʠʡ, ʘ 

ʦʙʚʦʜʥʝʥʠʝ ï ʢ ʩʥʠʞʝʥʠʶ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʠʣ ʪʨʝʥʠʷ ʠ ʩʮʝʧʣʝʥʠʷ. ʀʟ-ʟʘ ʩʥʠʞʝʥʠʷ 

ʥʘʪʷʞʝʥʠʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʢʣʦʥʘ ʥʘ ʤʝʩʪʝ ʧʦʜʨʝʟʢʠ ʦʙʨʘʟʫʝʪʩʷ ʪʨʝʱʠʥʘ ʟʘʢʦʣʘ, ʠʤʝʶʱʘʷ 

ʬʦʨʤʫ ʜʫʛʠ, ʦʙʨʘʱʸʥʥʦʡ ʚʳʧʫʢʣʦʩʪʴʶ ʚʚʝʨʭ ʧʦ ʩʢʣʦʥʫ. ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʨʘʟʤʝʨ r

ʜʫʛʦʦʙʨʘʟʥʦʡ ʪʨʝʱʠʥʳ ʟʘʢʦʣʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʛʝʦʤʝʪʨʠʝʡ ʩʢʣʦʥʘ, ʬʦʨʤʦʡ ʧʦʜʨʝʟʢʠ, ʝʸ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʧʦʣʦʞʝʥʠʝʤ ʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʥʳʭ 

ʧʦʨʦʜ. ʇʦʜʨʝʟʢʘ ʩʢʣʦʥʘ ʠ ʝʛʦ ʦʙʚʦʜʥʝʥʠʝ ʫ ʧʦʜʦʰʚʳ ʩʥʠʞʘʝʪ ʫʜʝʨʞʠʚʘʶʱʝʝ ʜʝʡʩʪʚʠʝ 

ʫʧʦʨʘ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʥʠʞʝʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ. ʇʦ ʤʝʨʝ ʧʦʩʪʫʧʣʝʥʠʷ ʦʩʘʜʢʦʚ ʪʨʝʱʠʥʘ 

ʟʘʢʦʣʘ ʨʘʩʪʸʪ, ʛʨʫʥʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʜ ʥʝʡ ʧʣʘʩʪʠʯʝʩʢʠ ʜʝʬʦʨʤʠʨʫʝʪʩʷ ʠ ʤʝʜʣʝʥʥʦ 

ʩʧʦʣʟʘʝʪ. ʇʨʠ ʜʦʩʪʠʞʝʥʠʠ ʢʨʠʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʢʚʘʟʠʨʘʚʥʦʚʝʩʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʢʦʷ 

ʥʘʨʫʰʘʝʪʩʷ, ʠ ʩʭʦʜ ʦʧʦʣʟʥʝʚʳʭ ʤʘʩʩ ʧʝʨʝʭʦʜʠʪ ʚ ʘʢʪʠʚʥʫʶ ʬʘʟʫ ï ʩʭʦʜʠʪ ʦʧʦʣʟʝʥʴ. 

ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʧʦʣʟʥʝʚʦʛʦ ʧʨʦʮʝʩʩʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʛʝʦʤʝʪʨʠʝʡ ʩʢʣʦʥʘ, 

ʬʠʟʠʯʝʩʢʠʤʠ, ʤʝʭʘʥʠʯʝʩʢʠʤʠ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʝʛʦ ʧʦʨʦʜ, ʩʪʝʧʝʥʴʶ ʠʭ 

ʥʘʨʫʰʝʥʥʦʩʪʠ ʧʦʨʦʜ ʠ ʦʙʚʦʜʥʝʥʠʷ. 

ɺʳʜʝʣʝʥʥʘʷ ʩʪʘʜʠʡʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʧʦʣʟʥʝʡ ʚ ʨʘʡʦʥʝ ʦʙʩʣʝʜʦʚʘʥʠʡ ʜʘʸʪ 

ʦʩʥʦʚʘʥʠʝ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠʥʞʝʥʝʨʥʦʡ ʟʘʱʠʪʳ 

ʥʘʩʝʣʝʥʠʷ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʪʝʨʨʠʪʦʨʠʡ ʚ ʮʝʣʦʤ ʠ ʩʥʠʞʝʥʠʷ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʠʩʢʘ. 
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ʉʊɸɼʀʁʅʆʉʊʔ ʈɸɿɺʀʊʀʗ ʆʇʆʃɿʅɽʁ ʅɸ ɻʆʈʅʓʍ ʉʂʃʆʅɸʍ 

ʇʈʀɻʆʈʆɼɸ ʀ ʆʂʈɽʉʊʅʆʉʊʗʍ ɻ. ɼʋʐɸʅɹɽ 

ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʜʘʥʦ ʦʧʠʩʘʥʠʝ ʠ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʙʩʣʝʜʦʚʘʥʠʡ ʦʧʦʣʟʥʝʚʳʭ ʪʝʣ ʚ 

ʦʢʨʝʩʪʥʦʩʪʷʭ ʛ. ɼʫʰʘʥʙʝ, ʩʪʦʣʠʮʳ ʊʘʜʞʠʢʠʩʪʘʥʘ, ʥʘ ʫʯʘʩʪʢʘʭ ʈʘʥʛʦʥ, ʐʘʘʤʙʘʨʳ ʠ ʘʜʳʨʦʚ ʏʘʚʘʣʘʡ. 

ʇʦʜʪʚʝʨʞʜʝʥʘ ʚʘʞʥʘʷ ʨʦʣʴ ʥʘʨʫʰʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʩʢʣʦʥʦʚ, ʩʣʦʞʝʥʥʳʭ ʛʣʠʥʠʩʪʳʤʠ, 

ʣʸʩʩʦʚʠʜʥʳʤʠ ʧʦʨʦʜʘʤʠ, ʠ ʦʙʚʦʜʥʝʥʠʷ ʛʝʦʩʨʝʜʳ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʧʦʣʟʥʝʡ. ʇʦʜʯʸʨʢʠʚʘʝʪʩʷ ʪʘʢʞʝ ʨʦʣʴ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠ ʚʠʙʨʘʮʠʡ ʪʝʭʥʦʛʝʥʥʦʛʦ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ ʥʘʨʫʰʝʥʠʠ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʛʦʨʥʳʭ ʩʢʣʦʥʦʚ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʜʨʝʟʢʠ ʛʦʨʥʳʭ ʩʢʣʦʥʦʚ ʠ ʠʥʬʠʣʴʪʨʘʮʠʠ ʚʦʜ ʩʥʠʞʘʝʪʩʷ 

ʤʝʭʘʥʠʯʝʩʢʘʷ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʴ ʧʦʢʨʳʪʠʷ ʩʢʣʦʥʦʚ ʧʦʩʪʦʷʥʥʦ ʜʝʡʩʪʚʫʶʱʠʤ ʛʨʘʚʠʪʘʮʠʦʥʥʳʤ ʩʠʣʘʤ ʠ 

ʦʙʨʘʟʫʶʪʩʷ ʪʨʝʱʠʥʳ ʟʘʢʦʣʘ ʜʫʛʦʦʙʨʘʟʥʦʡ ʬʦʨʤʳ. ʀʥʬʠʣʴʪʨʘʮʠʷ ʜʦʩʪʠʛʘʝʪ ʙʦʣʝʝ ʧʣʦʪʥʳʭ ʩʣʦʸʚ, ʠʛʨʘʶʱʠʭ 

ʨʦʣʴ ʚʝʨʭʦʚʦʜʢʠ ʠ ʚʦʟʥʠʢʘʝʪ ʧʦʚʝʨʭʥʦʩʪʴ ʩʢʦʣʴʞʝʥʠʷ. ʇʨʠ ʢʨʠʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʩʥʠʞʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʪʨʝʥʠʷ ʠ ʩʮʝʧʣʝʥʠʷ ʧʦʨʦʜ ʥʘ ʛʨʘʥʠʮʝ ʧʦʚʝʨʭʥʦʩʪʠ ʩʢʦʣʴʞʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʩʭʦʜ ʦʧʦʣʟʥʷ. ʉʜʝʣʘʥʳ ʚʳʚʦʜʳ ʦ 

ʪʦʤ, ʯʪʦ ʫʯʸʪ ʩʪʘʜʠʡʥʦʩʪʠ ʚ ʨʘʟʚʠʪʠʠ ʦʧʦʣʟʥʝʡ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʩʥʠʞʝʥʠʷ ʦʧʦʣʟʥʝʚʦʛʦ ʨʠʩʢʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʧʦʣʟʥʠ, ʛʣʠʥʠʩʪʳʝ ʛʨʫʥʪʳ, ʵʨʦʟʠʷ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʢʣʦʥʘ, ʚʷʟʢʦʧʣʘʩʪʠʯʝʩʢʠʝ 

ʜʝʬʦʨʤʘʮʠʠ. 

 

STAGES OF DEVELOPMENT OF LIMITS ON MOUNTAIN SKILLS  GARDEN AND 

NEIGHBORHOODS OF DUSHANBE 

This article describes and presents the results of surveys of landslide bodies in the outskirts of Dushanbe city, 

the capital of Tajikistan, on the sites of Rangon, Shaambary and Chavalaiôsadyrs. The important role of tearing the 

natural cover of slopes composed of clayey, loess-like rocks and wetting of the geoenvironment in the formation of 

landslides has been confirmed. The role of earthquakes and vibrations of technogenicand anthropogenic origin in 

violation of the stability of mountain slopes is also underlined. It is shown that as a result of pruning of mountain 

slopes and infiltration of water, the mechanical resistance of the slope cover to the continuously acting gravitational 

forces is reduced and arc-shaped cracks are formed. Infiltration reaches more dense layers that play the role of perch 

and thus a sliding surface appears. Under critical conditions for reducing the coefficient of friction and the cohesion 

of rocks at the boundary of the sliding surfacea landslide occurs. Conclusions are drawn that taking into account of 

thestaging in the development of landslides is necessary to reduce landslide risk. 

Key words: landslides, clayey soils, erosion, slope stability, viscoplastic strains. 

 

ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʘʭ: ʂʘʨʠʤʦʚ ʌ.ʍ. ï ʜʦʢʪʦʨ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʟʘʚ. ʣʘʙʦʨʘʪʦʨʠʝʡ 

ʢʦʤʧʣʝʢʩʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ, ʩʝʡʩʤʦʩʪʦʡʢʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ 

ʩʝʡʩʤʦʣʦʛʠʠ ɸʅ ʈʊ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʛʝʦʣʦʛʠʠ ʠ ʨʘʟʚʝʜʢʠ ʄʇʀ, ʊʘʜʞʠʢʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʉʘʣʦʤʦʚ ʅ.ɻ. - ʢʘʥʜʠʜʘʪ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʚʝʜʫʱʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʣʘʙʦʨʘʪʦʨʠʠ 

ʢʦʤʧʣʝʢʩʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ, ʩʝʡʩʤʦʩʪʦʡʢʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ 

ʩʝʡʩʤʦʣʦʛʠʠ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ 

ʆʜʠʥʘʝʚ ʐ.ɸ. ï ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʛʝʦʣʦʛʠʠ ʠ ʨʘʟʚʝʜʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ 

ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʊʘʜʞʠʢʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʊʝʣʝʬʦʥ: (+992) 985-38-33-36. E-

mail: Sharif.Geolog@mail.ru 

ʅʠʷʟʦʚ ɼ.ɹ. ï ʢʘʥʜʠʜʘʪ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ, ʨʫʢʦʚʦʜʠʪʝʣʴ ʛʨʫʧʧʳ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʀʥʩʪʠʪʫʪʘ 

ʚʦʜʥʳʭ ʧʨʦʙʣʝʤ, ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ ʠ ʵʢʦʣʦʛʠʠ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ 
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ɻɽʆʃʆɻʆ-ʄʀʅɽʈɸʃʆɻʀʏɽʉʂʀɽ ʀ ʊɽʈʄʆɹɸʈʆɻɽʆʍʀʄʀʏɽʉʂʀɽ 

ʂʈʀʊɽʈʀʀ ʇʆʀʉʂʆɺ ʀ ʆʎɽʅʂʀ ɸʄɽʊʀʉʊʆɺʆʁ ʄʀʅɽʈɸʃʀɿɸʎʀʀ ɺ 

ʎɽʅʊʈɸʃʔʅʆʄ ʊɸɼɾʀʂʀʉʊɸʅɽ 

 

ʆʡʤʘʭʤʘʜʦʚ ʀ.ʉ. 

ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ, ʩʝʡʩʤʦʩʪʦʡʢʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʩʝʡʩʤʦʣʦʛʠʠ ɸʅ ʈʊ 

 

ʎʝʥʪʨʘʣʴʥʳʡ ʊʘʜʞʠʢʠʩʪʘʥ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʣʠʯʠʝʤ ʙʦʣʝʝ 30 

ʧʨʦʷʚʣʝʥʠʡ ʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʘʤʝʪʠʩʪʘ. ʉʨʝʜʠ ʥʠʭ ʦʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ 

ʉʝʣʴʙʫʨʩʢʦʝʘʤʝʪʠʩʪʦʥʦʩʥʦʝ ʧʦʣʝ, ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʂʘʫʬʘʨʘ, ʆʭʘʥʛʘʨʦʥ ʠ ʜʨ. 

ʎʝʥʪʨʘʣʴʥʳʡ ʊʘʜʞʠʢʠʩʪʘʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʦʝ ʩʢʣʘʜʯʘʪʦ-ʙʣʦʢʦʚʦʝ 

ʘʣʴʧʠʡʩʢʦʝ ʧʦʜʥʷʪʠʝ, ʩʦʩʪʦʷʱʝʝ ʠʟ ʨʷʜʘ ʦʪʜʝʣʴʥʳʭ ʢʨʫʧʥʳʭ ʘʥʪʠʢʣʠʥʘʣʴʥʳʭ ʠ 

ʩʠʥʢʣʠʥʘʣʴʥʳʭ ʩʢʣʘʜʦʢ. ɺ ʎʝʥʪʨʘʣʴʥʦʤ ʊʘʜʞʠʢʠʩʪʘʥʝ ʧʦ ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʚʳʜʝʣʷʶʪ ʥʝʩʢʦʣʴʢʦ ʩʪʨʫʢʪʫʨʥʳʭ ʟʦʥ. ɺ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ 

ʖʞʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ ʇ.ɼ. ɺʠʥʦʛʨʘʜʦʚʳʤ [1] ʚʳʜʝʣʝʥʦ ʧʷʪʴ ʩʪʨʫʢʪʫʨʥʦ-ʬʦʨʤʘʮʠʦʥʥʳʭ 

ʟʦʥ: ʊʫʨʢʝʩʪʘʥʦ-ɸʣʘʡʩʢʘʷ, ʊʫʨʢʝʩʪʘʥʦ-ɿʝʨʘʚʰʘʥʩʢʘʷ, ɿʝʨʘʚʰʘʥʦ-ɻʠʩʩʘʨʩʢʘʷ, ʖʞʥʦ-

ɻʠʩʩʘʨʩʢʘʷ ʠ ɻʘʨʤʩʢʘʷ (ʨʠʩ.1). ʀʟʫʯʝʥʥʳʝ ʥʘʤʠ ʘʤʝʪʠʩʪʦʚʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʖʞʥʦ-ɻʠʩʩʘʨʩʢʦʡ ʠ ɻʘʨʤʩʢʦʡ ʟʦʥʘʭ, ʦʙʣʘʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʦʪʦʨʳʭ 

ʯʝʪʢʦ ʦʛʨʘʥʠʯʝʥʘ ʩ ʩʝʚʝʨʘ ʢʨʫʧʥʳʤ ʢʨʘʝʚʳʤ ɻʠʩʩʘʨʦ-ʂʘʨʘʪʝʛʠʥʩʢʠʤ ʨʘʟʣʦʤʦʤ, ʘ ʩ ʶʛʘ ï 

ʤʝʟʦ-ʢʘʡʥʦʟʦʡʩʢʦʡ ʩʪʨʫʢʪʫʨʦʡ ʊʘʜʞʠʢʩʢʦʡ ʜʝʧʨʝʩʩʠʠ. ɺ ʎʝʥʪʨʘʣʴʥʦʤ ʊʘʜʞʠʢʠʩʪʘʥʝ 

ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʤʝʞʟʦʥʘʣʴʥʳʝ (ʍʦʜʞʘ-ʆʙʠʛʘʨʤʩʢʠʡ, ɻʣʘʚʥʳʡ ɻʠʩʩʘʨʩʢʠʡ, ɻʠʩʩʘʨʦ-

ʂʘʨʘʪʝʛʠʥʩʢʠʡ ʠ ɿʝʨʘʚʰʘʥʩʢʠʡ) ʠ ʚʥʫʪʨʠʟʦʥʘʣʴʥʳʝ ʢʨʘʝʚʳʝ ʨʘʟʣʦʤʳ [2], ʢʦʪʦʨʳʝ 

ʢʦʥʪʨʦʣʠʨʫʶʪ ʨʘʟʤʝʱʝʥʠʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. 

 

 
ʈʠʩ. 1. ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʩʥʦʚʥʳʭ ʩʪʨʫʢʪʫʨʥʦ-ʬʘʮʠʘʣʴʥʳʭ ʟʦʥ ʎʝʥʪʨʘʣʴʥʦʛʦ ʊʘʜʞʠʢʠʩʪʘʥʘ (ʧʦ ʇ.ɼ. 

ɺʠʥʦʛʨʘʜʦʚʫ [1].ʉʪʨʫʢʪʫʨʥʦ- ʬʘʮʠʘʣʴʥʳʝ ʟʦʥʳ: I - ʊʫʨʢʝʩʪʘʥʦ-ɸʣʘʡʩʢʘʷ; II  ï ʊʫʨʢʝʩʪʘʥʦ -ɿʝʨʘʚʰʘʥʩʢʘʷ; III  

- ɿʝʨʘʚʰʘʥʦ-ɻʠʩʩʘʨʩʢʘʷ (ɿʝʨʘʚʰʘʥʦ - ɸʣʘʡʩʢʘʷ); IV - ʖʞʥʦ-ɻʠʩʩʘʨʩʢʘʷ; V - ɻʘʨʤʩʢʘʷ; VI -ʂʘʨʘʢʫʤʩʢʦʝ 

ʤʘʪʝʨʠʢʦʚʦʝ ʷʜʨʦ (ʧʦ ɺ. ʀ. ʇʦʧʦʚʫ); VII  - ʦʙʣʘʩʪʴ ʨʘʟʚʠʪʠʷ ʤʝʟʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ. 1- ʚʥʫʪʨʝʥʥʷʷ ʧʦʜʟʦʥʘ; 

2 - ʶʞʥʘʷ ʢʨʘʝʚʘʷ ʧʦʜʟʦʥʘ (ʩʣʘʥʮʳ, ʧʝʩʯʘʥʠʢʠ, ʢʦʥʛʣʦʤʝʨʘʪʳ, ʪʫʬʳ, ʠʟʚʝʩʪʥʷʢʠ Sln3 - ld1); 3 - ʦʙʣʘʩʪʴ 

ʨʘʥʥʝʩʠʣʫʨʠʡʩʢʠʭ ʧʦʜʥʷʪʠʡ (ʩʣʘʥʮʳ, ʠʟʚʝʩʪʥʷʢʠ ʉʊ1-2); 4 - ʩʝʚʝʨʥʘʷ ʧʨʦʤʝʞʫʪʦʯʥʘʷ ʧʦʜʟʦʥʘ (ʧʝʩʯʘʥʠʢʠ ʠ 

ʘʣʝʚʨʦʣʠʪʳ Sln3 - ɤ1); 5 - ʮʝʥʪʨʘʣʴʥʘʷ ʧʦʜʟʦʥʘ (ʩʣʘʥʮʳ Sln); 6- ʶʞʥʘʷ ʧʨʦʤʝʞʫʪʦʯʥʘʷ ʧʦʜʟʦʥʘ (ʧʝʩʯʘʥʠʢʠ, 

ʘʣʝʚʨʦʣʠʪʳ Sln2 - ɤ1); 7 - ʶʞʥʘʷ ʢʨʘʝʚʘʷ ʧʦʜʟʦʥʘ (ʩʣʘʥʮʳ, ʧʝʩʯʘʥʠʢʠ, ʠʟʚʝʩʪʥʷʢʠ Sln3 - ld);8 - ʦʙʣʘʩʪʴ 

ʧʨʦʛʠʙʦʚ ʧʦʟʜʥʝʛʦ ʩʠʣʫʨʘ - ʨʘʥʥʝʛʦ ʜʝʚʦʥʘ (ʠʟʚʝʩʪʥʷʢʠ ʠ ʩʣʘʥʮʳ ʙʨʘʭʠʦʧʦʜʦ-ʢʦʨʘʣʣʦʚʳʭ ʬʘʮʠʡ); 9- ʶʞʥʘʷ 

ʢʨʘʝʚʘʷ ʦʙʣʘʩʪʴ ʛʝʦʩʠʥʢʣʠʥʘʣʠ; 10 - ɻʘʨʤʩʢʠʡ ʩʨʝʜʠʥʥʳʡ ʤʘʩʩʠʚ; 11 - ʂʘʨʘʢʫʤʩʢʠʡ ʩʨʝʜʠʥʥʳʡ ʤʘʩʩʠʚ; 12 - 

ʦʙʣʘʩʪʠ ʩʧʣʦʰʥʦʛʦ ʧʦʢʨʦʚʘ ʤʝʟʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʚ ʖʛʦ-ɿʘʧʘʜʥʦʤ ʊʘʜʞʠʢʠʩʪʘʥʝ ʠ ʤʝʞʛʦʨʥʳʭ 

ʜʝʧʨʝʩʩʠʷʭ ʎʝʥʪʨʘʣʴʥʦʛʦ ʊʘʜʞʠʢʠʩʪʘʥʘ.  



33 
 

ɻʝʦʣʦʛʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʉʝʣʴʙʫʨʩʢʦʛʦ ʘʤʝʪʠʩʪʦʥʦʩʥʦʛʦ 

ʧʦʣ.̫ ʂʚʘʨʮʝʚʘʷ ʠ ʢʚʘʨʮ-ʘʤʝʪʠʩʪʦʚʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠ ̫ ʥʘ ʧʣʦʱʘʜʠ ʉʝʣʴʙʫʨʩʢʦʛʦ 

ʘʤʝʪʠʩʪʦʥʦʩʥʦʛʦ ʧʦʣʷ ʧʨʠʫʨʦʯʝʥʘ ʢ ʪʝʨʨʠʛʝʥʥʦ-ʬʣʠʰʝʚʦʡ ʪʦʣʱʝ ʩʨʝʜʥʝʛʦ-ʚʝʨʭʥʝʛʦ 

ʢʘʨʙʦʥʘ (ʉ2m2-ʉ3), ʚ ʩʪʨʦʝʥʠʠ ʢʦʪʦʨʦʡ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʪʝʤʥʳʝ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʝ 

ʧʦʣʠʤʠʢʪʦʚʳʝ ʠ ʦʣʠʛʦʤʠʢʪʦʚʳʝ ʩʨʝʜʥʝ-ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ ʧʝʩʯʘʥʠʢʠ ʠ ʘʣʝʚʨʦʣʠʪʳ, ʯʝʨʥʳʝ 

ʠ ʪʝʤʥʦ-ʩʝʨʳʝ ʢʚʘʨʮ-ʩʣʶʜʠʩʪʳʝ ʩʣʘʥʮʳ, ʫʟʣʦʚʘʪʳʝ ʩʣʘʥʮʳ ʩ ʢʦʨʜʠʝʨʠʪʦʤ ʠʣʠ 

ʘʥʜʘʣʫʟʠʪʦʤ, ʯʝʨʥʳʝ ʨʦʛʦʚʠʢʠ ʩ ʧʨʦʩʣʦʷʤʠ ʪʝʤʥʦ-ʩʝʨʳʭ ʧʝʣʠʪʦʤʦʨʬʥʳʭ ʠ ʙʠʪʫʤʠʥʦʟʥʳʭ 

ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʜʦʣʦʤʠʪʦʚ. ʉʨʝʜʠ ʬʣʠʰʝʚʳʭ ʧʦʨʦʜ ʚʩʪʨʝʯʘʶʪʩʷ ʜʝʚʦʥʩʢʠʝ ʵʢʟʦʪʠʯʝʩʢʠʝ 

ʛʣʳʙʳ, ʢʦʥʪʘʢʪʦʚʦ-ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʠʥʪʨʫʟʠʚʥʳʝ ʠ ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʠʝ 

ʧʦʨʦʜʳ ʧʦʟʜʥʝʢʘʨʙʦʥʦʚʳʭ ʠ ʧʝʨʤʩʢʠʭ ʠʥʪʨʫʟʠʚʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. 

ʄʠʥʝʨʘʣʦʦʙʨʘʟʦʚʘʥʠʝ ʥʘ ʧʣʦʱʘʜʠ ʉʝʣʴʙʫʨʩʢʦʛʦ ʘʤʝʪʠʩʪʦʥʦʩʥʦʛʦ ʧʦʣʷ 

ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʜʚʝ ʩʪʘʜʠʠ. ɺ ʧʝʨʚʦʡ ʩʪʘʜʠʠ ʦʙʨʘʟʫʶʪʩʷ ʤʘʣʦʤʦʱʥʳʝ (5-10ʩʤ) ʢʚʘʨʮʝʚʳʝ 

ʞʠʣʳ ʠ ʧʨʦʞʠʣʢʠ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 5-25ʤ, ʧʨʠʫʨʦʯʝʥʥʳʝ ʢ ʩʫʙʰʠʨʦʪʥʳʤ ʨʘʟʨʳʚʥʳʤ 

ʥʘʨʫʰʝʥʠʷʤ. ʇʦ ʤʦʨʬʦʣʦʛʠʠ ʦʥʠ ʧʣʠʪʦʦʙʨʘʟʥʳʝ ʠ ʢʨʘʡʥʝ ʨʝʜʢʦ ʣʠʥʟʦʚʠʜʥʳʝ. ʂʚʘʨʮ 

ʵʪʦʡ ʩʪʘʜʠʠ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʚʠʜʝ ʧʣʦʪʥʳʭ ʤʘʩʩʠʚʥʳʭ ʨʦʛʦʚʠʢʦʧʦʜʦʙʥʳʭ ʘʛʨʝʛʘʪʦʚ 

ʤʦʣʦʯʥʦ-ʙʝʣʦʛʦ, ʠʥʦʛʜʘ ʩ ʩʝʨʳʤ ʦʪʪʝʥʢʦʤ, ʮʚʝʪʘ (ʢʚʘʨʮ I) ʠ ʰʝʩʪʦʚʘʪʳʭ, ʠʟʨʝʜʢʘ 

ʨʘʜʠʘʣʴʥʦ-ʣʫʯʠʩʪʳʭ ʘʛʨʝʛʘʪʦʚ, ʟʘʥʠʤʘʶʱʠʭ ʧʝʨʠʬʝʨʠʡʥʳʝ ʯʘʩʪʠ ʞʠʣ ʠ ʧʨʦʞʠʣʢʦʚ 

(ʢʚʘʨʮ II). ʀʟ ʚʪʦʨʦʩʪʝʧʝʥʥʳʭ ʤʠʥʝʨʘʣʦʚ ʚ ʘʩʩʦʮʠʘʮʠʠ ʩ ʢʚʘʨʮʝʤ I ʚʩʪʨʝʯʘʶʪʩʷ ʧʠʨʠʪ ʠ 

ʛʝʤʘʪʠʪ. 

ɺʦ ʚʪʦʨʫʶ ʩʪʘʜʠʶ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʧʨʦʜʫʢʪʠʚʥʳʝ ʢʚʘʨʮ-ʘʤʝʪʠʩʪʦʚʳʝ ʟʦʥʳ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ (ʎʝʥʪʨʘʣʴʥʘʷ (ʨʠʩ.2), ʉʝʚʝʨʥʘʷ, ɿʘʧʘʜʥʘʷ I, ɿʘʧʘʜʥʘʷ II, ɿʘʧʘʜʥʘʷ III, 

ɺʦʩʪʦʯʥʘʷ, ʉʝʣʴʙʫʨ - ɼʘʣʴʥʠʡ), ʧʨʠʫʨʦʯʝʥʥʳʝ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʢ ʨʘʟʨʳʚʥʳʤ ʥʘʨʫʰʝʥʠʷʤ 

ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʦʡ ʦʨʠʝʥʪʠʨʦʚʢʠ. ɺ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʷʭ ʢʚʘʨʮ-ʘʤʝʪʠʩʪʦʚʘʷ 

ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʦʙʨʘʟʫʝʪ ʧʣʠʪʦʦʙʨʘʟʥʳʝ, ʣʠʥʟʦʚʠʜʥʳʝ, ʚʝʪʚʠʩʪʳʝ, ʠʥʦʛʜʘ ʥʝʧʨʘʚʠʣʴʥʳʝ 

ʞʠʣr ʠ ʧʨʦʞʠʣʢʠ ʤʦʱʥʦʩʪʴʶ ʦʪ 0,5 ʜʦ 6ʤ ʠ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʦʪ 30 ʜʦ 550 ʤ. 

ɺʪʦʨʘʷ ʩʪʘʜʠʷ ʧʨʦʪʝʢʘʣʘ ʥʘ ʬʦʥʝ ʥʝʦʜʥʦʢʨʘʪʥʦʛʦ ʧʨʠʦʪʢʨʳʚʘʥʠʷ ʪʨʝʱʠʥ ʠ 

ʧʨʝʨʳʚʠʩʪʦʛʦ ʧʦʩʪʫʧʣʝʥʠʷ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʨʘʩʪʚʦʨʦʚ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ 

ʦʙʨʘʟʦʚʘʣʠʩʴ ʯʝʪʳʨʝ ʧʦʩʣʝʜʫʶʱʠʝ ʛʝʥʝʨʘʮʠʠ ʢʚʘʨʮʘ (III -VI). ʂʚʘʨʮ III ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʤʝʣʢʦʟʝʨʥʠʩʪʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʤʘʩʩʠʚʥʦʡ ʩʣʠʚʥʦʡ ʪʝʢʩʪʫʨʦʡ ʠ ʤʦʣʦʯʥʦ-ʙʝʣʳʤ ʜʦ ʩʝʨʦʚʘʪʦ-

ʙʝʣʦʛʦ ʮʚʝʪʦʤ, ʟʘʥʠʤʘʷ ʚ ʦʩʥʦʚʥʦʤ ʮʝʥʪʨʘʣʴʥʳʝ ʯʘʩʪʠ ʞʠʣ. ʂʚʘʨʮ IV ʚ ʚʠʜʝ ʩʨʝʜʥʝ-

ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʭ, ʤʝʣʢʦʰʝʩʪʦʚʘʪʳʭ (2-6ʤʤ) ʤʦʣʦʯʥʦ-ʙʝʣrʭ, ʩʝʨʦʚʘʪʳʭ ʠ ʤʝʩʪʘʤʠ 

ʧʦʣʫʧʨʦʟʨʘʯʥʳʭ ʘʛʨʝʛʘʪʦʚ, ʦʙʨʘʟʫʝʪ ʞʠʣʳ ʠ ʧʨʦʞʠʣʢʠ, ʣʦʢʘʣʠʟʫʶʱʠʝʩʷ ʚ 

ʧʨʠʟʘʣʴʙʘʥʜʦʚʳʭ ʯʘʩʪʷʭ ʢʚʘʨʮʝʚʳʭ ʞʠʣ ʨʘʥʥʠʭ ʛʝʥʝʨʘʮʠʡ. 

 
ʈʠʩ.2. ʆʙʱʠʡ ʚʠʜ ʎʝʥʪʨʘʣʴʥʦʡ ʢʚʘʨʮ-ʘʤʝʪʠʩʪʦʚʦʡ ʟʦʥʳ ʉʝʣʴʙʫʨʩʢʦʛʦ ʘʤʝʪʠʩʪʦʥʦʩʥʦʛʦ ʧʦʣʷ 
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ɼʚʝ ʧʦʩʣʝʜʫʶʱʠʝ ʛʝʥʝʨʘʮʠʠ ʢʚʘʨʮʘ (V-VI), ʢʦʪʦʨʳʝ ʦʙʨʘʟʦʚʘʣʠʩʴ ʚ 

ʟʘʢʣʶʯʠʪʝʣʴʥʳʝ ʧʝʨʠʦʜʳ ʧʨʦʮʝʩʩʘ ʤʠʥʝʨʘʣʦʦʙʨʘʟʦʚʘʥʠʷ, ʦʪʥʦʩʷʪʩʷ ʢ ʩʦʙʩʪʚʝʥʥʦ 

ʘʤʝʪʠʩʪʦʚʦʤʫ ʦʨʫʜʝʥʝʥʠʶ. ʂʚʘʨʮ V ʚ ʚʠʜʝ ʩʨʝʜʥʝ-ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʭ, ʠʟʦʤʝʪʨʠʯʝʩʢʠʭ (2-

10 ʤʤ) ʠ ʰʝʩʪʦʚʘʪʳʭ ʘʛʨʝʛʘʪʦʚ ʚʳʧʦʣʥʷʝʪ ʮʝʥʪʨʘʣʴʥʳʝ ʯʘʩʪʠ ʞʠʣ ʠ ʧʨʦʞʠʣʢʦʚ, ʢʦʪʦʨʳʝ 

ʧʨʠʣʝʛʘʶʪ ʢ ʢʚʘʨʮʝʚʳʤ ʦʙʨʘʟʦʚʘʥʠʷʤ ʯʝʪʚʝʨʪʦʡ ʛʝʥʝʨʘʮʠʠ (ʩʫʙʩʪʨʘʪ). ʐʝʩʪʦʚʘʪʳʝ 

ʘʛʨʝʛʘʪʳ ʢʚʘʨʮʘ V ʨʘʩʪʫʪ ʥʘʚʩʪʨʝʯʫ ʜʨʫʛ ʜʨʫʛʫ ʜʦ ʟʘʧʦʣʥʝʥʠʷ ʪʨʝʱʠʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʎʚʝʪ ʤʠʥʝʨʘʣʘ ʠʟʤʝʥʷʝʪʩʷ ʦʪ ʩʚʝʪʣʦ-ʬʠʦʣʝʪʦʚʦʛʦ, ʙʣʝʜʥʦ-ʩʠʨʝʥʝʚʦʛʦ ʜʦ ʛʫʩʪʦ-

ʬʠʦʣʝʪʦʚʦʛʦ. ʀʥʦʛʜʘ ʜʣʷ ʘʛʨʝʛʘʪʦʚ ʢʚʘʨʮʘ ʵʪʦʡ ʛʝʥʝʨʘʮʠʠ ʭʘʨʘʢʪʝʨʥʦ ʥʘʣʠʯʠʝ ʪʦʥʢʠʭ 

ʙʦʣʝʝ ʩʚʝʪʣʳʭ ʠ ʩʝʨʳʭ ʧʦʣʦʩ (1-5,5ʤʤ) ʥʘ ʪʝʤʥʦ-ʬʠʦʣʝʪʦʚʦʤ ʬʦʥʝ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʭ ʦ 

ʢʨʫʩʪʠʬʠʢʘʮʠʦʥʥʦ-ʧʦʣʦʩʯʘʪʦʡ ʪʝʢʩʪʫʨʝ ʠ ʧʫʣʴʩʘʮʠʦʥʥʦʤ ʭʘʨʘʢʪʝʨʝ ʧʦʩʪʫʧʣʝʥʠʷ 

ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʨʘʩʪʚʦʨʦʚ. 

ʂʚʘʨʮ VI (ʘʤʝʪʠʩʪ) ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʚʠʜʝ ʛʥʝʟʜ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚ ʦʩʪʘʪʦʯʥʳʭ 

ʧʦʣʦʩʪʷʭ ʢʚʘʨʮʝʚʳʭ ʞʠʣ ʨʘʥʥʠʭ ʛʝʥʝʨʘʮʠʡ, ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʢʦʪʦʨʳʭ ʨʘʩʧʦʣʦʞʝʥʘ ʚ 

ʧʨʠʟʘʣʴʙʘʥʜʦʚʳʭ ʠ ʮʝʥʪʨʘʣʴʥʳʭ ʠʭ ʯʘʩʪʷʭ. ʇʘʨʘʤʝʪʨʳ ʛʥʝʟʜ ʨʘʟʣʠʯʥʳ ï ʦʪ 0,1-0,2 ʜʦ 4,0-

8,0ʤ. ɼʣʷ ʥʠʭ ʭʘʨʘʢʪʝʨʥʘ ʣʠʥʟʦʚʠʜʥʘʷ, ʪʨʫʙʯʘʪʘʷ, ʵʣʣʠʧʩʦʚʠʜʥʘʷ, ʦʢʨʫʛʣʦ-ʥʝʧʨʘʚʠʣʴʥʘʷ, 

ʢʨʘʡʥʝ ʨʝʜʢʦ ʙʦʣʝʝ ʩʣʦʞʥʘʷ ʬʦʨʤʘ. ɺ ʧʦʣʦʩʪʷʭ ʢʨʠʩʪʘʣʣʠʟʘʮʠʷ ʘʤʝʪʠʩʪʘ ʧʨʦʠʩʭʦʜʠʣʘ ʚ 

ʩʚʦʙʦʜʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʨʠ ʚʝʩʴʤʘ ʩʪʘʙʠʣʴʥʳʭ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʚ ʩʚʷʟʠ ʩ 

ʯʝʤ ʚ ʜʨʫʟʘʭ ʠ ʱʝʪʢʘʭ ʢʨʠʩʪʘʣʣʳ ʘʤʝʪʠʩʪʘ ʠʤʝʶʪ ʠʜʝʘʣʴʥʳʡ ʦʙʣʠʢ, ʘ ʧʘʨʘʣʣʝʣʴʥʦ-

ʰʝʩʪʦʚʘʪʳʝ ʘʛʨʝʛʘʪʳ ʘʤʝʪʠʩʪʘ ʟʘʢʘʥʯʠʚʘʶʪʩʷ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤʠ ʛʦʣʦʚʢʘʤʠ. ʂʘʢ 

ʢʨʠʩʪʘʣʣʳ, ʪʘʢ ʠ ʧʘʨʘʣʣʝʣʴʥʦ-ʰʝʩʪʦʚʘʪʳʝ ʘʛʨʝʛʘʪʳ ʘʤʝʪʠʩʪʘ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʦʙʳʯʥʦ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʩʫʙʩʪʨʘʪʘ. ʂʨʠʩʪʘʣʣʳ ʘʤʝʪʠʩʪʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʧʨʠʟʤʘʪʠʯʝʩʢʠʤ ʛʘʙʠʪʫʩʦʤ ʩ ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʨʘʟʚʠʪʠʝʤ ʨʦʤʙʦʵʜʨʦʚ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠ 

ʛʦʣʦʚʢʠ ʢʨʠʩʪʘʣʣʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʪʨʦʨʦʤʙʦʵʜʨʠʯʝʩʢʠʤʠ ʛʨʘʥʷʤʠ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ (I0ǬI) 

ʠ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ (0IǬI) ʨʦʤʙʦʵʜʨʦʚ. ɺ ʜʨʫʟʘʭ ʥʘʨʘʩʪʘʥʠʷ ʢʨʠʩʪʘʣʣʳ ʘʤʝʪʠʩʪʘ ʦʙʨʘʟʫʶʪ 

ʚʟʘʠʤʥʳʝ ʜʚʦʡʥʠʢʦʚʳʝ ʧʨʦʨʘʩʪʘʥʠʷ ʧʦ ʜʦʬʠʥʝʡʩʢʦʤʫ ʟʘʢʦʥʫ. ʈʘʟʤʝʨ ʢʨʠʩʪʘʣʣʦʚ 

ʨʘʟʣʠʯʥʳʡ, ʦʪ 1-3 ʜʦ 5-10 ʩʤ. ʆʢʨʘʩʢʘ ʚ ʢʨʠʩʪʘʣʣʘʭ ʠ ʧʘʨʘʣʣʝʣʴʥʦ-ʰʝʩʪʦʚʘʪʳʭ ʘʛʨʝʛʘʪʘʭ 

ʘʤʝʪʠʩʪʘ ʨʘʩʧʨʝʜʝʣʝʥʘ ʚʝʩʴʤʘ ʥʝʨʘʚʥʦʤʝʨʥʦ ʠ ʠʟʤʝʥʷʝʪʩʷ ʦʪ ʙʣʝʜʥʦ-ʬʠʦʣʝʪʦʚʦʡ, ʣʠʣʦʚʦʡ 

ʜʦ ʛʫʩʪʦ-ʬʠʦʣʝʪʦʚʦʡ. ɺʩʪʨʝʯʘʶʪʩʷ ʠ ʨʘʚʥʦʤʝʨʥʦ ʦʢʨʘʰʝʥʥʳʝ ʚ ʬʠʦʣʝʪʦʚʳʝ ʪʦʥʘ ʩʨʝʜʥʝʡ 

ʛʫʩʪʦʪʳ ʢʨʠʩʪʘʣʣʳ. ʂʨʠʩʪʘʣʣʳ ʠ ʧʘʨʘʣʣʝʣʴʥʦ-ʰʝʩʪʦʚʘʪʳʝ ʘʛʨʝʛʘʪʳ ʘʤʝʪʠʩʪʘ ʥʝʨʝʜʢʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʟʦʥʘʣʴʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʦʢʨʘʩʢʠ ï ʯʝʨʝʜʦʚʘʥʠʝʤ ʤʦʣʦʯʥʦ-ʙʝʣʦʛʦ, 

ʩʠʨʝʥʝʚʦʛʦ ʠ ʬʠʦʣʝʪʦʚʦʛʦ ʮʚʝʪʦʚ.  

ɻʝʦʣʦʛʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʘʤʝʪʠʩʪʘ ʂʘʫʬʘʨʘ. 

ʇʦ ʭʘʨʘʢʪʝʨʫ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʠ ʛʝʦʣʦʛʦ-ʩʪʨʫʢʪʫʨʥʦʤʫ ʧʦʣʦʞʝʥʠʶ ʚ ʖʛʦ-ɿʘʧʘʜʥʦʤ 

ʂʘʨʘʪʝʛʠʥʝ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʘʤʝʪʠʩʪʘ ʂʘʫʬʘʨʘ (ʨʠʩ. 3). 

ʈʘʡʦʥ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʰʠʨʦʢʠʤ ʨʘʟʚʠʪʠʝʤ ʠʟʚʝʨʞʝʥʥʳʭ ʧʦʨʦʜ, 

ʩʣʦʞʝʥʥʳʭ ʚ ʦʩʥʦʚʥʦʤ ʩʨʝʜʥʝ-ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʤʠ ʧʦʨʬʠʨʦʚʠʜʥʳʤʠ ʛʨʘʥʠʪʘʤʠ ʠ ʤʝʣʢʦ-

ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʤʠ ʛʨʘʥʠʪʘʤʠ ʩʨʝʜʥʝʛʦ ʠ ʧʦʟʜʥʝʛʦ ʢʘʨʙʦʥʘ, ʢʦʪʦʨʳʝ ʧʨʦʨʚʘʥʳ ʜʘʡʢʘʤʠ 

ʜʠʦʨʠʪʦʚʳʭ ʧʦʨʬʠʨʠʪʦʚ. ʐʠʨʦʢʠʤ ʨʘʟʚʠʪʠʝʤ ʧʦʣʴʟʫʶʪʩʷ ʨʘʟʨʳʚʥʳʝ ʥʘʨʫʰʝʥʠʷ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʡ ʦʨʠʝʥʪʠʨʦʚʢʠ, ʢ ʢʦʪʦʨʳʤ ʧʨʠʫʨʦʯʝʥʳ ʢʚʘʨʮʝʚʳʝ, ʢʚʘʨʮ-ʢʘʨʙʦʥʘʪʥʳʝ, ʢʚʘʨʮ-

ʘʤʝʪʠʩʪʦʚʳʝ, ʢʚʘʨʮ-ʬʣʶʦʨʠʪʦʚʳʝ ʠ ʢʚʘʨʮ-ʙʘʨʠʪʦʚʳʝ (ʨʠʩ.4) ʞʠʣʴʥʳʝ ʪʝʣʘ [3]. ʅʘ 

ʧʣʦʱʘʜʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʬʠʢʩʠʨʫʶʪʩʷ ʪʘʢʞʝ ʤʘʣʦʤʦʱʥʳʝ ʢʨʫʪʦʧʘʜʘʶʱʠʝ ʨʘʟʨʳʚʥʳʝ 

ʥʘʨʫʰʝʥʠʷ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ, ʢ ʢʦʪʦʨʳʤ ʧʨʠʫʨʦʯʝʥʳ ʤʝʣʢʠʝ ʞʠʣʳ ʠ 

ʧʨʦʞʠʣʢʠ ʢʚʘʨʮʝʚʦʛʦ, ʢʚʘʨʮ-ʢʘʨʙʦʥʘʪʥʦʛʦ, ʢʚʘʨʮ-ʙʘʨʠʪʦʚʦʛʦ ʠ ʙʘʨʠʪʦʚʦʛʦ ʩʦʩʪʘʚʘ. ʅʘ 

ʧʣʦʱʘʜʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʛʝʦʣʦʛʦʤ ʇʆ çʇʘʤʠʨʢʚʘʨʮʩʘʤʦʮʚʝʪʳè ɺ.ʄ. ɼʨʦʟʜʦʚʳʤ 

ʚʳʜʝʣʝʥʳ ʜʚʝ ʢʨʫʧʥʳʝ ʟʦʥʳ ʢʚʘʨʮ-ʘʤʝʪʠʩʪʦʚʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ (ɻʣʘʚʥʘʷ ʠ ɿʘʧʘʜʥʘʷ). 

ɻʣʘʚʥʘʷ ʢʚʘʨʮ-ʘʤʝʪʠʩʪʦʚʘʷ ʟʦʥʘ ʧʨʦʩʣʝʞʝʥʘ ʩ ʶʛʦ-ʟʘʧʘʜʘ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ ʯʝʨʝʟ ʚʩʶ 

ʧʣʦʱʘʜʴ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʧʨʦʪʷʛʠʚʘʝʪʩʷ ʥʘ 530 ʤ. ʄʦʱʥʦʩʪʴ ʟʦʥʳ ʚʘʨʴʠʨʫʝʪ ʦʪ 0,7 ʜʦ 

12,5 ʤ, ʦʥʘ ʠʤʝʝʪ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʝ ʧʘʜʝʥʠʝ (290-310
0
) ʧʦʜ ʫʛʣʘʤʠ 70-85

0
. ɻʣʘʚʥʘʷ ʟʦʥʘ 

ʩʣʦʞʝʥʘ ʤʦʣʦʯʥʦ-ʙʝʣʳʤ ʢʨʫʧʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤ ʢʚʘʨʮʝʤ, ʚ ʢʦʪʦʨʦʤ ʦʪʤʝʯʘʝʪʩʷ ʠ 

ʘʤʝʪʠʩʪʦʚʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ. ʎʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʟʦʥʳ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʜʚʘ ʢʚʘʨʮ-
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ʘʤʝʪʠʩʪʦʚʳʭ ʞʠʣʴʥʳʭ ʪʝʣʘ, ʠʜʫʱʠʭ ʧʘʨʘʣʣʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʫ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ. ʅʠʞʥʷʷ ʞʠʣʘ ʤʦʱʥʦʩʪʴʶ 0,6-1,5 ʤ ʩʣʦʞʝʥʘ ʰʝʩʪʦʚʘʪʳʤ ʢʚʘʨʮʝʤ ʩ 

ʫʯʘʩʪʢʘʤʠ ʢʨʫʧʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʘʤʝʪʠʩʪʠʟʠʨʦʚʘʥʥʦʛʦ ʢʚʘʨʮʘ. ɺ ʞʠʣʘʭ ʪʘʢʞʝ 

ʥʘʙʣʶʜʘʶʪʩʷ ʧʫʩʪʦʪʳ (ʜʦ 20 ʩʤ ʚ ʧʦʧʝʨʝʯʥʠʢʝ) ʩ ʢʨʠʩʪʘʣʣʘʤʠ ʘʤʝʪʠʩʪʘ, ʧʦʣʫʧʨʦʟʨʘʯʥʦʛʦ 

ʢʘʣʴʮʠʪʘ, ʤʘʨʛʘʥʮʝʚʦ-ʞʝʣʝʟʠʩʪʳʤʠ ʛʠʜʨʦʦʢʠʩʣʘʤʠ ʠ ʯʝʰʫʡʢʘʤʠ ʩʝʨʠʮʠʪʘ ʠ ʢʘʦʣʠʥʘ. 

ɺʝʨʭʥʷʷ ʞʠʣʘ ʤʦʱʥʦʩʪʴʶ 0,5-2 ʤ ʪʘʢʞʝ ʩʣʦʞʝʥʘ ʤʦʣʦʯʥʦ-ʙʝʣʳʤ ʢʨʫʧʥʦʰʝʩʪʦʚʘʪʳʤ 

ʢʚʘʨʮʝʤ ʠ ʤʝʩʪʘʤʠ ʰʝʩʪʦʚʘʪʳʤ, ʢʨʫʧʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤ ʘʤʝʪʠʩʪʦʤ. ɺ ʟʘʣʴʙʘʥʜʘʭ ʞʠʣ 

ʥʘʙʣʶʜʘʶʪʩʷ ʥʝʙʦʣʴʰʠʝ ʩʢʦʧʣʝʥʠʷ ʞʝʣʝʟʠʩʪʳʭ ʢʘʨʙʦʥʘʪʦʚ. ʌʦʨʤʘ ʞʠʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ 

ʧʨʦʩʪʘʷ ʧʣʠʪʦʦʙʨʘʟʥʘʷ ʩ ʦʪʜʝʣʴʥʦ ʚʳʨʘʞʝʥʥʳʤʠ ʨʘʟʜʫʚʘʤʠ ʠ ʧʝʨʝʞʠʤʘʤʠ. ʂʦʥʪʘʢʪʳ ʞʠʣ 

ʩ ʚʤʝʱʘʶʱʠʤʠ ʧʦʨʦʜʘʤʠ ʯʝʪʢʠʝ, ʧʨʷʤʦʣʠʥʝʡʥʳʝ ʠ ʤʝʩʪʘʤʠ ʩʣʘʙʦʠʟʚʠʣʠʩʪʳʝ. ɺ 

ʧʨʝʜʝʣʘʭ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʟʦʥ ʤʝʞʜʫ ʥʠʞʥʝʡ ʠ ʚʝʨʭʥʝʡ ʞʠʣʘʤʠ ʬʠʢʩʠʨʫʶʪʩʷ ʞʠʣʳ ʠ 

ʧʨʦʞʠʣʢʠ ʤʝʣʢʦʰʝʩʪʦʚʘʪʦʛʦ ʜʦ ʤʝʣʢʦʟʝʨʥʠʩʪʦʛʦ ʢʚʘʨʮʘ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʥʘʙʣʶʜʘʶʪʩʷ ʠ 

ʩʢʦʧʣʝʥʠʷ ʘʤʝʪʠʩʪʘ. ʕʪʠ ʞʠʣʳ ʠ ʧʨʦʞʠʣʢʠ ʤʘʣʦʤʦʱʥʳʝ (8-12 ʩʤ). ɿʘʧʘʜʥʘʷ ʢʚʘʨʮ-

ʘʤʝʪʠʩʪʦʚʘʷ ʟʦʥʘ ʤʦʱʥʦʩʪʴʶ 5-10 ʤ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʥʘ 150ʤ. ɺ ʟʦʥʝ ʥʘʙʣʶʜʘʶʪʩʷ 

ʥʝʩʢʦʣʴʢʦ ʤʘʣʦʤʦʱʥʳʭ ʞʠʣ ʠ ʧʨʦʞʠʣʢʦʚ, ʩʣʦʞʝʥʥʳʭ ʤʦʣʦʯʥʦ-ʙʝʣʳʤ 

ʩʨʝʜʥʝʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤ ʢʚʘʨʮʝʤ ʠ ʘʤʝʪʠʩʪʦʤ. 

 
ʈʠʩ. 3. ʆʙʱʠʡ ʚʠʜ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʘʤʝʪʠʩʪʘ ʂʘʫʬʘʨʘ 

 

ɿʦʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʫʩʪʦʪʘʤʠ ʦʚʘʣʴʥʦʡ ʠ ʱʝʣʝʚʠʜʥʦʡ ʬʦʨʤʳ, ʩʪʝʥʢʠ ʢʦʪʦʨʳʭ 

ʟʘʧʦʣʥʝʥʳ ʠʥʢʨʫʩʪʠʨʦʚʘʥʥʳʤʠ ʧʨʦʟʨʘʯʥʳʤʠ ʢʨʠʩʪʘʣʣʘʤʠ ʘʤʝʪʠʩʪʘ. ɺ ʞʠʣʴʥʳʭ ʪʝʣʘʭ 

ʰʠʨʦʢʦ ʨʘʟʚʠʪʳ ʢʨʫʧʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʘʤʝʪʠʩʪʠʟʠʨʦʚʘʥʥʳʝ ʨʘʟʥʦʩʪʠ ʢʚʘʨʮʘ ʩ 

ʨʘʟʤʝʨʘʤʠ ʟʝʨʝʥ ʜʦ 10-15 ʤʤ ʚ ʧʦʧʝʨʝʯʥʠʢʝ. ʕʪʦʪ ʚʠʜ ʢʚʘʨʮʘ ʦʙʣʘʜʘʝʪ ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʳʤ 

ʟʦʥʘʣʴʥʳʤ ʩʪʨʦʝʥʠʝʤ, ʛʜʝ ʥʘʙʣʶʜʘʝʪʩʷ ʧʝʨʝʩʣʘʠʚʘʥʠʝ ʤʦʣʦʯʥʦ-ʙʝʣʦʛʦ ʠ 

ʘʤʝʪʠʩʪʠʟʠʨʦʚʘʥʥʦʛʦ ʢʚʘʨʮʘ. ʆʛʨʘʥʠʯʝʥʥʳʤ ʨʘʟʚʠʪʠʝʤ ʧʦʣʴʟʫʶʪʩʷ ʘʛʨʝʛʘʪʳ ʩʨʝʜʥʝ-

ʤʝʣʢʦʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʘʤʝʪʠʩʪʠʟʠʨʦʚʘʥʥʦʛʦ ʢʚʘʨʮʘ. ʆʥʠ ʨʘʟʚʠʪʳ ʚ ʚʠʜʝ ʤʘʣʦʤʦʱʥʳʭ 

ʪʝʣ ʠ ʥʝʙʦʣʴʰʠʭ ʩʢʦʧʣʝʥʠʡ ʩʨʝʜʠ ʢʨʫʧʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʘʤʝʪʠʩʪʠʟʠʨʦʚʘʥʥʦʛʦ ʢʚʘʨʮʘ. 

ʈʘʟʤʝʨ ʟʝʨʝʥ ʚ ʵʪʠʭ ʘʛʨʝʛʘʪʘʭ ʤʝʥʴʰʝ 0,1-1 ʩʤ ʚ ʧʦʧʝʨʝʯʥʠʢʝ. ʆʙʣʠʢ ʤʦʥʦʢʨʠʩʪʘʣʣʦʚ 

ʘʤʝʪʠʩʪʘ ʧʨʠʟʤʘʪʠʯʝʩʢʦ-ʨʦʤʙʦʵʜʨʠʯʝʩʢʠʡ ʩ ʨʘʟʤʝʨʘʤʠ ʦʪ 1-3 ʩʤ ʜʦ 5-8 ʩʤ. ʂʨʠʩʪʘʣʣʳ 

ʘʤʝʪʠʩʪʘ ʩʜʚʦʡʥʠʢʦʚʘʥʳ ʧʦ ʜʦʬʠʥʝʡʩʢʦʤʫ ʟʘʢʦʥʫ ʩ ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʳʤʠ ʛʨʘʥʷʤʠ 

ʨʦʤʙʦʵʜʨʘ ï ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ (10Ǭ1) ʠ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ (01Ǭ1). 
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ʈʠʩ .4. ʄʦʱʥʘʷ ʢʚʘʨʮ-ʘʤʝʪʠʩʪ-ʙʘʨʠʪʦʚʘʷ ʞʠʣʘ (1) ʠ ʧʨʦʞʠʣʢʠ ʙʘʨʠʪʘ (2) 

 

ʅʘ ʧʣʦʱʘʜʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʨʠ ʦʙʨʘʟʦʚʘʥʠʠ ʘʤʝʪʠʩʪʦʚʳʭ ʞʠʣ ʠ ʱʝʣʝʚʠʜʥʳʭ 

ʧʦʣʦʩʪʝʡ ʥʝʤʘʣʦʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʨʦʮʝʩʩʳ ʦʢʦʣʦʨʫʜʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʧʦʨʦʜ, 

ʚʳʨʘʞʝʥʥʳʝ ʚ ʠʭ ʠʥʪʝʥʩʠʚʥʦʡ ʘʣʴʙʠʪʠʟʘʮʠʠ [4] ʠ ʠʤʝʶʱʠʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʦʪʥʦʰʝʥʠʝ 

ʢ ʧʨʦʮʝʩʩʫ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʘʤʝʪʠʩʪʦʥʦʩʥʳʭ ʢʚʘʨʮʝʚʳʭ ʟʦʥ ʤʠʥʝʨʘʣʠʟʘʮʠʠ 

[5]. 

ɻʝʦʣʦʛʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʘʤʝʪʠʩʪʘ 

ʆʭʘʥʛʘʨʦʥ. ʄʝʩʪʦʨʦʞʜʝʥʠʝ ʨʘʩʧʦʣʦʞʝʥʦ ʥʘ ʧʨʘʚʦʤ ʙʦʨʪʫ ʜʦʣʠʥʳ ʨ. ʉʘʥʛʠʢʘʨ, 

ʟʘʥʠʤʘʶʱʝʤ ʶʞʥʳʡ ʩʢʣʦʥ ʂʘʨʘʪʝʛʠʥʩʢʦʛʦ ʭʨʝʙʪʘ. ʇʣʦʱʘʜʴ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩʣʦʞʝʥʘ ʚ 

ʦʩʥʦʚʥʦʤ ʤʨʘʤʦʨʘʤʠ ʩʘʥʛʠʢʘʨʩʢʦʡ ʪʦʣʱʠ ʚʝʨʭʥʝʛʦ ʧʨʦʪʝʨʦʟʦʷ ʠ ʛʨʘʥʠʪʦʠʜʘʤʠ 

ʢʘʨʘʪʝʛʠʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʨʘʥʥʝʛʦ ʜʝʚʦʥʘ. ʄʠʥʝʨʘʣʠʟʦʚʘʥʥʘʷ ʟʦʥʘ, ʢ ʢʦʪʦʨʦʡ ʧʨʠʫʨʦʯʝʥʘ 

ʩʝʨʠʷ ʢʚʘʨʮ-ʢʘʨʙʦʥʘʪ-ʘʤʝʪʠʩʪʦʚʳʭ ʞʠʣ (ʨʠʩ.5), ʠʤʝʝʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʝ 

ʧʨʦʩʪʠʨʘʥʠʝ. ɾʠʣʴʥʳʝ ʪʝʣʘ ʚ ʦʩʥʦʚʥʦʤ ʩʣʦʞʝʥʳ ʤʦʣʦʯʥʦ-ʙʝʣʳʤ, ʩʝʨʳʤ, 

ʤʝʣʢʦʟʝʨʥʠʩʪʳʤ ʜʦ ʢʨʫʧʥʦʟʝʨʥʠʩʪʦʛʦ ʠ ʰʝʩʪʦʚʘʪʳʤ ʢʚʘʨʮʝʤ.  

 

 
ʈʠʩ.5. ʂʚʘʨʮ-ʢʘʨʙʦʥʘʪʥʘʷ ʞʠʣʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʆʭʘʥʛʘʨʦʥ 

 

ɺ ʞʠʣʘʭ ʘʤʝʪʠʩʪ ʧʨʝʜʩʪʘʚʣʝʥ ʛʥʝʟʜʘʤʠ, ʤʝʣʢʠʤʠ ʞʠʣʘʤʠ ʠ ʧʨʦʞʠʣʢʘʤʠ, 

ʣʠʥʟʦʚʠʜʥʳʤʠ ʪʝʣʘʤʠ ʠ ʨʘʜʠʘʣʴʥʦ-ʣʫʯʠʩʪʳʤʠ ʩʢʦʧʣʝʥʠʷʤʠ. ʂʨʠʩʪʘʣʣʳ ʘʤʝʪʠʩʪʘ 

1 2 
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ʟʘʥʠʤʘʶʪ ʧʫʩʪʦʪʳ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʨʘʟʤʝʨʘʤʠ ʦʪ 1,5-2 ʜʦ 4-5ʩʤ ʧʦ ʜʣʠʥʝ ʠ ʦʪ 1-2 ʜʦ 3-4 

ʩʤ ʚ ʧʦʧʝʨʝʯʥʠʢʝ. ɺʩʪʨʝʯʘʶʪʩʷ ʠ ʧʘʨʘʣʣʝʣʴʥʦ-ʰʝʩʪʦʚʘʪʳʝ ʘʛʨʝʛʘʪʳ ʘʤʝʪʠʩʪʘ, ʜʣʷ 

ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʥʦ ʟʦʥʘʣʴʥʦʝ ʯʝʨʝʜʦʚʘʥʠʝ ʧʦʣʦʩ ʦʪ ʙʝʣʦʛʦ ʜʦ ʛʫʩʪʦ-ʬʠʦʣʝʪʦʚʦʛʦ ʮʚʝʪʦʚ. 

ɺ ʞʠʣʘʭ ʰʠʨʦʢʠʤ ʨʘʟʚʠʪʠʝʤ ʧʦʣʴʟʫʝʪʩʷ ʢʘʨʙʦʥʘʪʥʘʷ (ʙʝʣʳʡ ʠ ʨʦʟʦʚʳʡ ʢʘʣʴʮʠʪ, 

ʢʦʨʠʯʥʝʚʘʪʳʡ ʘʥʢʝʨʠʪ) ʤʠʥʝʨʘʣʠʟʘʮʠʷ, ʟʘʥʠʤʘʶʱʘʷ ʧʦʯʪʠ 50% ʦʪ ʦʙʱʝʡ ʤʘʩʩʳ. 

ʂʘʨʙʦʥʘʪʳ ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʙʝʣʳʤ ʠ ʨʦʟʦʚʳʤ ʢʘʣʴʮʠʪʦʤ ʠ ʘʥʢʝʨʠʪʦʤ. ɺ 

ʧʨʠʟʘʣʴʙʘʥʜʦʚʳʭ ʯʘʩʪʷʭ ʞʠʣ ʥʘ ʢʦʥʪʘʢʪʝ ʤʨʘʤʦʨʦʚ ʠ ʣʝʡʢʦʢʨʘʪʦʚʳʭ ʛʨʘʥʠʪʦʚ ʘʥʢʝʨʠʪ 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʚʠʜʝ ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʭ ʘʛʨʝʛʘʪʦʚ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʠ ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ. 

ʄʦʱʥʦʩʪʴ ʘʥʢʝʨʠʪʦʚʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʜʦʩʪʠʛʘʝʪ ʜʦ 10-15 ʩʤ. ɺ ʮʝʥʪʨʘʣʴʥʳʭ ʯʘʩʪʷʭ 

ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʟʦʥ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʟʙʠʨʘʪʝʣʴʥʦʡ ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʦʙʨʘʟʫʶʪʩʷ ʟʦʥʳ 

ʛʠʛʘʥʪʦʟʝʨʥʠʩʪʳʭ ʢʨʠʩʪʘʣʣʦʚ ʘʥʢʝʨʠʪʘ, ʠʤʝʶʱʠʝ ʩʢʘʣʝʥʦʵʜʨʠʯʝʩʢʠʝ ʬʦʨʤʳ ʩ ʨʘʟʤʝʨʘʤʠ 

ʧʦ L3= 10-15 ʩʤ ʠ L2 = 5-7 ʩʤ. ɺʦʢʨʫʛ ʩʢʘʣʝʥʦʵʜʨʘ ʘʥʢʝʨʠʪʘ ʢʨʠʩʪʘʣʣʠʟʫʶʪʩʷ 

ʢʨʫʧʥʦʰʝʩʪʦʚʘʪʳʝ ʟʦʥʘʣʴʥʦ-ʧʦʣʦʩʯʘʪʳʝ ʢʚʘʨʮ - ʘʤʝʪʠʩʪʦʚʳʝ ʪʝʣʘ, ʦʙʨʘʟʫʶʱʠʝ 

ʨʘʜʠʘʣʴʥʦ-ʣʫʯʠʩʪʳʝ ʩʢʦʧʣʝʥʠʷ. 

ʆʙʥʘʨʫʞʝʥʠʝ ʢʘʨʙʦʥʘʪʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʫʶ ʙʣʠʟʦʩʪʴ 

ʘʤʝʪʠʩʪʦʥʦʩʥʳʭ ʛʥʝʟʜ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ [6]. 

ʊʝʨʤʦʙʘʨʦʛʝʦʭʠʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʤʝʪʠʩʪʘ ʠʟ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʎʝʥʪʨʘʣʴʥʦʛʦ ʊʘʜʞʠʢʠʩʪʘʥʘ. ʈʝʟʫʣʴʪʘʪʳ ʪʝʨʤʦʙʘʨʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʘʤʝʪʠʩʪʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʎʝʥʪʨʘʣʴʥʦʛʦ ʊʘʜʞʠʢʠʩʪʘʥʘ [7] ʧʦʢʘʟʘʣʠ ʧʨʠʩʫʪʩʪʚʠʝ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚ ʜʚʫʭʬʘʟʦʚʳʭ ʛʘʟʦʚʦ-ʞʠʜʢʠʭ ʢʦʥʩʝʨʚʘʪʦʚ ʤʠʥʝʨʘʣʦʦʙʨʘʟʫʶʱʠʭ 

ʨʘʩʪʚʦʨʦʚ. ɻʝʥʝʪʠʯʝʩʢʠ ʦʥʠ ʧʝʨʚʠʯʥʳʝ (ʨʠʩ. 6), ʤʥʠʤʦ-ʚʪʦʨʠʯʥʳʝ ʠ ʚʪʦʨʠʯʥʳʝ. 

 
 

 
 

ʈʠʩ.6. ʇʝʨʚʠʯʥʳʝ ʛʘʟʦʚʦ-ʞʠʜʢʠʝ ʚʢʣʶʯʝʥʠ ̫ʚ ʢʨʠʩʪʘʣʣʘʭ ʘʤʝʪʠʩʪʘ ʉʝʣʴʙʫʨʩʢʦʛʦ ʘʤʝʪʠʩʪʦʥʦʩʥʦʛʦ ʧʦʣʷ 

 

ɼʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʤʝʪʠʩʪʦʚʦʡ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʥʘʠʙʦʣʝʝ ʜʝʪʘʣʴʥʦ ʠʟʫʯʘʣʠʩʴ ʧʝʨʚʠʯʥʳʝ ʠ ʤʥʠʤʦ-ʚʪʦʨʠʯʥʳʝ ʚʢʣʶʯʝʥʠʷ 

ʤʠʥʝʨʘʣʦʦʙʨʘʟʫʶʱʠʭ ʨʘʩʪʚʦʨʦʚ. ʆʥʠ ʚ ʦʩʥʦʚʥʦʤ ʜʚʫʭʬʘʟʦʚʳʝ ʛʘʟʦʚʦ-ʞʠʜʢʠʝ ʩ 

ʩʦʦʪʥʦʰʝʥʠʝʤ ʬʘʟ 1:8-1:17 ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʜʠʦʤʦʨʬʥʳʤʠ, ʚ ʚʠʜʝ 
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ʥʝʛʘʪʠʚʥʳʭ ʢʨʠʩʪʘʣʣʠʢʦʚ, ʬʦʨʤʘʤʠ (ʨʠʩ.6.). ʅʘʙʣʶʜʘʶʪʩʷ ʠ ʥʝʧʨʘʚʠʣʴʥʳʝ, ʫʜʣʠʥʝʥʥʳʝ, 

ʣʠʥʟʦʚʠʜʥʳʝ, ʪʨʫʙʯʘʪʳʝ, ʦʚʘʣʴʥʳʝ, ʢʚʘʜʨʘʪʥʳʝ, ʠ ʦʢʨʫʛʣʳʝ ʧʦ ʦʙʣʠʢʫ ʚʘʢʫʦʣʠ. 

ɺʳʷʚʣʝʥʦ, ʯʪʦ ʯʝʤ ʙʣʠʞʝ ʢ ʮʝʥʪʨʫ ʢʨʠʩʪʘʣʣʘ, ʪʝʤ ʩʦʚʝʨʰʝʥʥʝʝ ʦʛʨʘʥʢʘ ʚʢʣʶʯʝʥʠʡ. 

ʈʘʟʤʝʨ ʚʘʢʫʦʣʝʡ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 0,009 ʜʦ 0,05 ʤʤ. 

ɻʦʤʦʛʝʥʠʟʘʮʠʷ ʧʝʨʚʠʯʥʳʭ ʠ ʤʥʠʤʦ-ʚʪʦʨʠʯʥʳʭ ʛʘʟʦʚʦ-ʞʠʜʢʠʭ ʚʢʣʶʯʝʥʠʡ ʧʦʢʘʟʘʣʘ, 

ʯʪʦ ʢʨʠʩʪʘʣʣʠʟʘʮʠʷ ʘʤʝʪʠʩʪʘ ʠʟ ʨʘʟʣʠʯʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʎʝʥʪʨʘʣʴʥʦʛʦ ʊʘʜʞʠʢʠʩʪʘʥʘ 

ʧʨʦʠʩʭʦʜʠʣʘ ʚ ʰʠʨʦʢʠʭ ʠʥʪʝʨʚʘʣʘʭ ʪʝʤʧʝʨʘʪʫʨ (ʪʘʙʣ. 1): 235-100
0
ʉ. ɼʘʚʣʝʥʠʝ 

ʤʠʥʝʨʘʣʦʦʙʨʘʟʫʶʱʠʭ ʨʘʩʪʚʦʨʦʚ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʘʤʝʪʠʩʪʘ ʠʟʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʎʝʥʪʨʘʣʴʥʦʛʦ ʊʘʜʞʠʢʠʩʪʘʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ 490-100 ʘʪʤ.  

 

ʊʘʙʣʠʮʘ 1. ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʤʝʪʠʩʪʘ ʠʟ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʎʝʥʪʨʘʣʴʥʦʛʦ ʊʘʜʞʠʢʠʩʪʘʥʘ 
 

ʄʝʩʪʦʨʦʞʜʝʥʠʝ 

ʌʦʨʤʘ ʥʘʭʦʞʜʝʥʠʷ ʘʤʝʪʠʩʪʘ  

ʊ,
0
ʉ 

 

ʈ, ʘʪʤ 

ʂʦʥʮʝʥʪʨʘʮʠʷ 

ʨʘʩʪʚʦʨʦʚ,ʚʝʩ.% 

 

ʉʝʣʴʙʫʨʩʢʦʝ 

ʘʤʝʪʠʩʪʦʥʦʩʥʦʝ 

ʧʦʣʝ 

ɸʤʝʪʠʩʪʠʟʠʨʦʚʘʥʥʳʡ 

ʞʠʣʴʥʳʡ ʢʚʘʨʮ 

 

235-180 

 

490-410 

 

17,5-7,5 

ʂʨʠʩʪʘʣʣʳ 195-115  

450-150 

 

14,5-5,8 ʇʘʨʘʣʣʝʣʴʥʦ-ʰʝʩʪʦʚʘʪʳʝ 

ʘʛʨʝʛʘʪʳ 

170-110 

- 

ʂʘʫʬʘʨʘ ʂʨʠʩʪʘʣʣʳ 180-115 250-150 11,8-5,5 

 

ʆʭʘʥʛʘʨʦʥ 

ʂʨʠʩʪʘʣʣʳ 175-100  

 

200-100 

 

12,5-4,5 ʇʘʨʘʣʣʝʣʴʥʦ-ʰʝʩʪʦʚʘʪʳʝ 

ʘʛʨʝʛʘʪʳ 

 

160-120 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʨʠʦʤʝʪʨʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʣʷ 

ʘʤʝʪʠʩʪʦʦʙʨʘʟʫʶʰʠʭ ʨʘʩʪʚʦʨʦʚ ʎʝʥʪʨʘʣʴʥʦʛʦ ʊʘʜʞʠʢʠʩʪʘʥʘ ʭʘʨʘʢʪʝʨʥʳ MgCI2-KCI-

H2O, MgCI2-H2O, NaCI-KCI-H2O, NaCI-H2O ʠ KCI-H2O ʚʦʜʥʦ-ʩʦʣʝʚʳʝ ʩʠʩʪʝʤʳ [18,19]. 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʤʠʥʝʨʘʣʦʦʙʨʘʟʫʶʱʠʭ ʨʘʩʪʚʦʨʦʚ ʠʟʤʝʥʷʣʘʩʴ ʦʪ 17.5 ʜʦ 4.5. ʚʝʩ.%. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʛʘʟʦʚʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ (ʪʘʙʣ. 2) ʚ ʘʤʝʪʠʩʪʝ ʠʟ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʎʝʥʪʨʘʣʴʥʦʛʦ ʊʘʜʞʠʢʠʩʪʘʥʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʚʦʜʳ ʠʟʤʝʥʷʝʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 

ʦʪ 95.89 ʜʦ 99,36 mol% [10]. ɺ ʩʦʩʪʘʚʝ ʛʘʟʦʚ ʫʩʪʘʥʦʚʣʝʥʦ ʢʘʢ ʧʨʝʦʙʣʘʜʘʥʠʝ CO2 (0.473-

3.604 mol%), N2 (0.073-0.372 mol%), CH4 (0.051-0.180 mol%), ʪʘʢ ʠ ʥʘʣʠʯʠʝ Ar, C2H6, ʘ 

ʪʘʢʞʝ ʚ ʦʜʥʦʡ ʧʨʦʙʝ ʦʪʤʝʯʝʥʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ H2S (0.001 mol%). 

 

ʊʘʙʣʠʮʘ 2. ʉʦʜʝʨʞʘʥʠʝ ʦʩʥʦʚʥʳʭ ʛʘʟʦʚ ʚ ʘʤʝʪʠʩʪʝ ʠʟ ʤʝʩʪʦʨʦʞʜʝʥʠʡʎʝʥʪʨʘʣʴʥʦʛʦ 

ʊʘʜʞʠʢʠʩʪʘʥʘ (mol%) 
ˉ ʧʨʦʙʳ ʄʝʩʪʦʨʦʞ- 

ʜʝʥʠʝ 

H2O N2 Ar CO2 CH4 C2H6 H2S × ʛʘʟʦʚ 

+ H2O  

1-AMSL ʉʝʣʴʙʫʨ 98.37 0.253 0.054 1.095 0.152 0.071 - 99.995 

2-AMKF ʂʘʫʬʘʨʘ 95.89 0.372 0.035 3.604 0.078 0.020 - 99.999 

3-

AMMUD  

ʄʫʜʞʠʭʘʨʚ 99.36 0.073 0.021 0.473 0.051 0.023 - 100.001 

4-AMOH ʆʭʘʥʛʘʨʦʥ 97.60 0.322 0.071 1.751 0.180 0.064 0.001 99.989 
ʇʨʠʤʝʯʘʥʠʝ: ɻʘʟʦʚʦ-ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʳʧʦʣʥʝʥ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʛʘʟʦʚʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ 

ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ ʠ ʛʝʦʬʠʟʠʢʠ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʂʠʪʘʷ 

 

ɺʳʚʦʜʳ. ɸʤʝʪʠʩʪ ʚ ʧʨʦʷʚʣʝʥʠʷʭ ʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʎʝʥʪʨʘʣʴʥʦʛʦ ʊʘʜʞʠʢʠʩʪʘʥʘ 

ʷʚʣʷʝʪʩʷ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʤ ʤʠʥʝʨʘʣʦʤ, ʢʨʠʩʪʘʣʣʠʟʦʚʘʚʰʠʤʩʷ ʚ ʟʘʚʝʨʰʘʶʱʠʭʩʷ ʩʪʘʜʠʷʭ 

ʨʘʟʚʠʪʠʷ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʵʧʦʭʦʡ ʪʝʢʪʦʥʦʤʘʛʤʘʪʠʯʝʩʢʦʡ 

ʘʢʪʠʚʘʮʠʠ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʳʭ ʩʪʨʫʢʪʫʨ. ɽʛʦ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʦʙʳʯʥʦ ʧʨʠʫʨʦʯʝʥʘ ʢ 

ʣʠʥʝʡʥʳʤ ʟʦʥʘʤ ʨʘʟʣʦʤʦʚ, ʪʨʝʱʠʥʘʤ ʠ ʟʦʥʘʤ ʜʨʦʙʣʝʥʠʷ, ʢ ʢʦʥʪʘʢʪʦʚʳʤ ʯʘʩʪʷʤ ʧʦʨʦʜ 
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ʨʘʟʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. ʅʘʠʙʦʣʝʝ ʙʦʛʘʪʳʝ ʩʢʦʧʣʝʥʠʷ 

ʘʤʝʪʠʩʪʘ ʥʘʭʦʜʷʪʩʷ ʚ ʫʟʣʘʭ ʧʝʨʝʩʝʯʝʥʠʷ ʨʘʟʣʦʤʦʚ ʠ ʪʨʝʱʠʥ. ʆʥ ʣʦʢʘʣʠʟʫʝʪʩʷ ʚ ʛʥʝʟʜʘʭ, 

ʱʝʣʝʚʠʜʥʳʭ ʪʨʝʱʠʥʘʭ, ʢʘʤʝʨʘʭ, ʦʩʪʘʪʦʯʥʳʭ ʧʦʣʦʩʪʷʭ ʠ ʧʫʩʪʦʪʘʭ ʚʳʱʝʣʘʯʠʚʘʥʠʷ 

ʢʚʘʨʮʝʚʳʭ ʞʠʣ.  

ɺʘʞʥʳʤ ʢʨʠʪʝʨʠʝʤ ʘʤʝʪʠʩʪʦʥʦʩʥʦʩʪʠ ʢʚʘʨʮʝʚʳʭ ʞʠʣ ʷʚʣʷʝʪʩʷ ʪʝʩʥʘʷ ʘʩʩʦʮʠʘʮʠʷ 

ʘʤʝʪʠʩʪʠʟʠʨʦʚʘʥʥʦʛʦ ʞʠʣʴʥʦʛʦ ʢʚʘʨʮʘ ʠ ʢʨʠʩʪʘʣʣʦʚ ʘʤʝʪʠʩʪʘ ʩ ʢʘʨʙʦʥʘʪʘʤʠ (ʢʘʣʴʮʠʪ, 

ʩʠʜʝʨʠʪ, ʘʥʢʝʨʠʪ), ʘ ʠʥʦʛʜʘ ʙʘʨʠʪʦʤ, ʬʣʶʦʨʠʪʦʤ, ʛʝʤʘʪʠʪʦʤ, ʩʦʜʝʨʞʘʱʠʤʠ ʠ ʫʙʦʛʫʶ 

ʩʫʣʴʬʠʜʥʫʶ ʤʠʥʝʨʘʣʠʟʘʮʠʶ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʘʨʙʦʥʘʪʳ ʠ ʙʘʨʠʪ ʦʙʳʯʥʦ ʣʦʢʘʣʠʟʫʶʪʩʷ 

ʚ ʚʝʨʭʥʠʭ ʯʘʩʪʷʭ ʢʚʘʨʮʝʚʳʭ ʞʠʣ ʠ, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʠʭ ʥʘʭʦʞʜʝʥʠʝ ʥʘ ʜʥʝʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʢʦʩʚʝʥʥʳʤ ʧʨʠʟʥʘʢʦʤ ʘʤʝʪʠʩʪʦʥʦʩʥʦʩʪʠ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʟʦʥ ʥʘ 

ʛʣʫʙʠʥʫ.  

ʋʩʪʘʥʦʚʣʝʥʥʳʝ ʤʠʥʝʨʘʣʦʛʦ-ʪʝʨʤʦʙʘʨʦʛʝʦʭʠʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʘʤʝʪʠʩʪʘ ʚ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʎʝʥʪʨʘʣʴʥʦʛʦ ʊʘʜʞʠʢʠʩʪʘʥʘ, ʥʘʨʷʜʫ ʩ ʦʙʱʝʛʝʦʣʦʛʠʯʝʩʢʠʤʠ 

ʬʘʢʪʦʨʘʤʠ ʢʦʥʪʨʦʣʷ ʤʠʥʝʨʘʣʠʟʘʮʠʠ, ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʧʦʠʩʢʦʚʳʭ ʠ ʦʮʝʥʦʯʥʳʭ ʨʘʙʦʪ ʥʘ ʵʪʦ ʩʘʤʦʮʚʝʪʥʦʝ ʩʳʨʴʝ.  
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ɻɽʆʃʆɻʆ-ʄʀʅɽʈɸʃʆɻʀʏɽʉʂʀɽ ʀ ʊɽʈʄʆɹɸʈʆɻɽʆʍʀʄʀʏɽʉʂʀɽ ʂʈʀʊɽʈʀʀ ʇʆʀʉʂʆɺ ʀ 

ʆʎɽʅʂʀ ɸʄɽʊʀʉʊʆɺʆʁ ʄʀʅɽʈɸʃʀɿɸʎʀʀ ɺ ʎɽʅʊʈɸʃʔʅʆʄ ʊɸɼɾʀʂʀʉʊɸʅɽ 

ɺʩʝʩʪʦʨʦʥʥʝʝ ʠʟʫʯʝʥʠʝ ʢʚʘʨʮ - ʘʤʝʪʠʩʪʦʚʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʚʩʝʛʜʘ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ, 

ʧʦʩʢʦʣʴʢʫ ʨʘʩʰʠʬʨʦʚʢʘ ʛʝʥʝʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʨʘʟʤʝʱʝʥʠʷ ʥʘ ʦʩʥʦʚʝ 

ʥʦʚʳʭ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʫʛʣʫʙʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʧʨʦʛʥʦʟʘ ʠ ʧʦʠʩʢʦʚ 

ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʦʱʘʜʝʡ ʩ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʤʠ ʢʨʠʩʪʘʣʣʘʤʠ ʠ ʧʘʨʘʣʣʝʣʴʥʦ-ʰʝʩʪʦʚʘʪʳʤʠ ʘʛʨʝʛʘʪʘʤʠ 

ʘʤʝʪʠʩʪʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʠʥʝʨʘʣʦʛʠʷ, ʪʝʨʤʦʙʘʨʦʛʝʦʭʠʤʠʷ, ʢʚʘʨʮ, ʘʤʝʪʠʩʪ, ʪʝʤʧʝʨʘʪʫʨʘ, ʜʘʚʣʝʥʠʝ, ʩʦʩʪʘʚ ʠ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʨʘʩʪʚʦʨʦʚ. 
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GEOLOGICAL -MINERALOGICAL AND THERMOBAROGEO CHEMICAL CRITERIA FOR SEARCH 

AND EVALUATION AMETHIST MINERALIZATION IN CENTRAL TAJIKISTAN  

Comprehensive study of quartz - amethyst formations always remains an urgent problem, as it expands the 

genetic conditions of development and the regularities of placement based on new physicochemical data increases 

the possibility of obtaining scientifically grounded results and results for the production of crystals and parallel-

columnar aggregates of amethyst. 

Key words: mineralogy, thermobarogeochemistry, quartz, amethyst, temperature, pressure, composition and 

concentration of solutions. 

 

ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʝ: ʆʡʤʫʭʘʤʤʘʜʟʦʜʘ ʀ.ʉ. ï ʢʘʥʜʠʜʘʪ ʛʝʦʣʦʛʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʠʨʝʢʪʦʨ 

ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ, ʩʝʡʩʤʦʩʪʦʡʢʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʩʝʡʩʤʦʣʦʛʠʠ ɸʅ ʈʊ 

 

 

ʆ ʂɺɸʈʎʆɹʈɸɿʋʖʑʀʍ ʈɸʉʊɺʆʈɸʍ ɹɸʈʀʊʆɺʓʍ ʄɽʉʊʆʈʆɾɼɽʅʀʁ 

ʂɸʈɸʄɸɿɸʈɸ (ʉɽɺɽʈʅʓʁ ʊɸɼɾʀʂʀʉʊɸʅ) 

 

ɻʘʜʦʝʚ ʄ.ʃ. 

ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ, ʩʝʡʩʤʦʩʪʦʡʢʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʩʝʡʩʤʦʣʦʛʠʠ ɸʅ ʈʊ 

 

ʄʝʩʪʦʨʦʞʜʝʥʠʷ ʙʘʨʠʪʘ ʚ ʂʘʨʘʤʘʟʘʨʝ ʣʦʢʘʣʠʟʦʚʘʥʳ ʢʘʢ ʚ ʛʨʘʥʦʜʠʦʨʠʪʘʭ, ʪʘʢ ʠ ʚ 

ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʦʨʦʜʘʭ. ɺ ʵʪʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʢʚʘʨʮ ʷʚʣʷʝʪʩʷ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤ ʤʠʥʝʨʘʣʦʤ, ʠ ʝʛʦ ʩʨʘʚʥʠʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʙʦʣʴʰʦʡ 

ʠʥʪʝʨʝʩ, ʪʘʢ ʢʘʢ ʦʥ ʧʨʝʜʩʪʘʚʣʝʥ ʨʘʟʣʠʯʥʳʤʠ ʪʠʧʘʤʠ, ʦʪʣʠʯʘʶʱʠʤʠʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʮʝʣʳʤ 

ʨʷʜʦʤ ʧʨʠʟʥʘʢʦʚ: ʮʚʝʪʦʤ, ʪʝʢʩʪʫʨʦʡ, ʩʪʨʫʢʪʫʨʦʡ, ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʸʨʝʥ, 

ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʤʠʥʝʨʘʣʴʥʳʭ ʧʨʠʤʝʩʝʡ ʠ ʜʨ. ʊʘʢ ʥʘʤʠ ʫʩʪʘʥʦʚʣʝʥʳ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ 

ʤʘʩʩʠʚʥʳʝ, ʩʧʣʦʰʥʳʝ, ʟʝʨʥʠʩʪʳʝ ʠ ʰʝʩʪʦʚʘʪʳʝ ʘʛʨʝʛʘʪʳ ʢʚʘʨʮʘ. ɺ ʥʠʭ ʤʦʛʫʪ ʚʩʪʨʝʯʘʪʴʩʷ 

ʛʥʸʟʜʘ ʠ ʚʢʣʶʯʝʥʠʷ ʢʘʢ ʨʫʜʥʳʭ ʤʠʥʝʨʘʣʦʚ (ʛʘʣʝʥʠʪ, ʧʠʨʠʪ, ʭʘʣʴʢʦʧʠʨʠʪ), ʪʘʢ ʠ ʠʭ 

ʚʪʦʨʠʯʥʳʝ ʧʨʦʜʫʢʪʳ ʚ ʚʠʜʝ ʧʨʠʤʘʟʦʢ (ʣʠʤʦʥʠʪ, ʤʘʣʘʭʠʪ, ʘʟʫʨʠʪ). ʂʨʦʤʝ ʪʘʢʦʚʳʭ, ʥʘ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʥʘʙʣʶʜʘʶʪʩʷ ʪʘʢʞʝ ʤʘʣʦʯʠʩʣʝʥʥʳʝ ʙʝʟʨʫʜʥʳʝ ʢʚʘʨʮʝʚʳʝ ʧʨʦʞʠʣʢʠ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʝʜʳʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [1, 2] ʚ ʠʟʫʯʝʥʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ 

ʚʳʜʝʣʝʥʳ ʪʨʠ ʛʝʥʝʨʘʮʠʠ ʢʚʘʨʮʘ. 

ɾʠʜʢʠʝ ʚʢʣʶʯʝʥʠʷ ʚ ʦʙʨʘʟʮʘʭ ʢʚʘʨʮʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʜʚʫʭʬʘʟʦʚʳʡ ʩʦʩʪʘʚ, ʩʦʜʝʨʞʘʱʠʡ ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ ʠ ʛʘʟʦʚʳʡ ʧʫʟʳʨʸʢ, ʟʘʥʠʤʘʶʱʠʡ 10-

25% ʦʙʲʸʤʘ ʚʢʣʶʯʝʥʠʷ. ʀʥʦʛʜʘ ʚ ʢʨʠʩʪʘʣʣʘʭ ʥʘʙʣʶʜʘʶʪʩʷ ʚʢʣʶʯʝʥʠʷ ʞʠʜʢʦʡ 

ʫʛʣʝʢʠʩʣʦʪʳ, ʧʨʠ ʵʪʦʤ ʦʙʲʸʤʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʛʘʟʦʤ, ʨʘʩʪʚʦʨʦʤ ʠ ʞʠʜʢʦʡ 

ʫʛʣʝʢʠʩʣʦʪʦʡ ʥʝʦʜʠʥʘʢʦʚʳ. ʊʘʢʞʝ ʚʩʪʨʝʯʘʶʪʩʷ ʞʠʜʢʠʝ ʠ ʙʠʪʫʤʥʳʝ ʚʢʣʶʯʝʥʠʷ, 

ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʳʭ ʧʨʠ ʧʝʨʝʭʦʜʝ ʢ ʙʦʣʝʝ ʧʦʟʜʥʠʤ ʛʝʥʝʨʘʮʠʷʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʂʨʦʤʝ 

ʪʦʛʦ, ʚ ʢʚʘʨʮʘʭ ʨʘʥʥʝʡ ʛʝʥʝʨʘʮʠʠ ʦʪʤʝʯʘʶʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦ ʛʘʟʦʚʳʝ ʠ ʞʠʜʢʦ-ʛʘʟʦʚʳʝ 

ʚʢʣʶʯʝʥʠʷ. ʋ ʧʦʩʣʝʜʥʠʭ ʛʘʟʦʚʘʷ ʬʘʟʘ ʟʘʥʠʤʘʝʪ ʙʦʣʝʝ 90% ʦʙʲʸʤʘ ʚʘʢʫʦʣʝʡ. 

ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨ ʛʦʤʦʛʝʥʠʟʘʮʠʠ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʢʚʘʨʮʘ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ɹʘʨʠʪʦʚʘʷ ʛʦʨʢʘ. ɿʜʝʩʴ ʪʝʤʧʝʨʘʪʫʨʘ ʛʦʤʦʛʝʥʠʟʘʮʠʠ ʧʝʨʚʠʯʥʳʭ ʛʘʟʦʚʦ-

ʞʠʜʢʠʭ ʚʢʣʶʯʝʥʠʡ ʫʤʝʥʴʰʘʝʪʩʷ ʦʪ ʨʘʥʥʝʡ ʛʝʥʝʨʘʮʠʠ ʢʚʘʨʮʘ ʢ ʧʦʟʜʥʝʡ: Iï350-190, IIï275-

180, IIIï170-80
0
C. ɼʣʷ ʢʚʘʨʮʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ɸʢʤʦʛʦʣ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʥʦ ʫʤʝʥʴʰʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ɽʩʣʠ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨ ʛʦʤʦʛʝʥʠʟʘʮʠʠ ʧʝʨʚʠʯʥʳʭ 

ʛʘʟʦʚʦ-ʞʠʜʢʠʭ ʚʢʣʶʯʝʥʠʡ ʢʚʘʨʮʘ ʧʝʨʚʦʡ ʛʝʥʝʨʘʮʠʠ ʟʜʝʩʴ 285-260
0
ʉ, ʪʦ ʚ ʧʦʩʣʝʜʫʶʱʠʭ 

ʛʝʥʝʨʘʮʠʷʭ ʪʝʤʧʝʨʘʪʫʨʘ ʠʟʤʝʥʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʢʚʘʨʮ IIï250-200, ʢʚʘʨʮ IIIï230-

155
0
ʉ. 

ɸʥʘʣʠʟʳ ʚʦʜʥʳʭ ʚʳʪʷʞʝʢ ʠʟ ʢʚʘʨʮʝʚ ʙʘʨʠʪʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʢʘʟʘʣʠ (ʪʘʙʣ. 1), 

ʯʪʦ ʘʥʠʦʥʥʦʡ ʯʘʩʪʠ ʤʠʥʝʨʘʣʦʦʙʨʘʟʫʶʱʠʭ ʨʘʩʪʚʦʨʦʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-

ʭʣʦʨʠʜʥʳʡ ʩʦʩʪʘʚ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʫʣʴʬʘʪ-ʠʦʥʘ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣ. 1, 

ʩʨʝʜʠ ʘʥʠʦʥʦʚ ʥʘʠʙʦʣʝʝ ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʜʦʣʶ NO3
-
. 
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CI
-
 -ʠʦʥ ʷʚʣʷʝʪʩʷ ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʘʥʠʦʥʦʤ ʚ ʤʠʥʝʨʘʣʦʦʙʨʘʟʫʶʱʠʭ ʨʘʩʪʚʦʨʘʭ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʢʚʘʨʮʘ III ʠʟ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ɸʢʤʦʛʦʣ. ɺ ʞʠʜʢʦʡ ʬʘʟʝ ʚʢʣʶʯʝʥʠʡ ʤʠʥʝʨʘʣʘ 

ʠʟ ʵʪʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʛʣʘʚʥʘʷ ʨʦʣʴ ʧʨʠʥʘʜʣʝʞʠʪ HCO3
-
 ʍʘʨʘʢʪʝʨʥʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ 

ʭʣʦʨ-ʠʦʥʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʦ ʚʩʝʭ ʛʝʥʝʨʘʮʠʷʭ ʢʚʘʨʮʘ ʩ ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʠʥʝʨʘʣʘ. ʆʙʨʘʪʥʘʷ ʢʘʨʪʠʥʘ ʦʪʤʝʯʘʝʪʩʷ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ɸʢʤʦʛʦʣ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʦʜʝʨʞʘʥʠʷ ʙʠʢʘʨʙʦʥʘʪʘ, ʝʛʦ ʢʦʣʠʯʝʩʪʚʦ ʩ ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ 

ʫʤʝʥʴʰʘʝʪʩʷ. ɸ ʚ ʩʦʩʪʘʚʝ ʚʦʜʥʳʭ ʚʳʪʷʞʝʢ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ɹʘʨʠʪʦʚʘʷ ʛʦʨʢʘ ʚʳʩʦʢʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ HCO3
-
 ʩʦʜʝʨʞʠʪ ʚʪʦʨʘʷ ʛʝʥʝʨʘʮʠʷ ʢʚʘʨʮʘ. ʍʘʨʘʢʪʝʨʥʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ 

ʙʠʢʘʨʙʦʥʘʪ-ʠʦʥʘ ʚ ʨʘʩʪʚʦʨʘʭ ʚʢʣʶʯʝʥʠʡ ʢʚʘʨʮʘ ʧʝʨʚʳʭ ʛʝʥʝʨʘʮʠʡ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʲʝʢʪʦʚ 

ʩʭʦʜʥʦʝ. 

 

ʊʘʙʣʠʮʘ 1. ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʨʘʩʪʚʦʨʦʚ ʚʢʣʶʯʝʥʠʡ ʚ ʢʚʘʨʮʘʭ 
ʄʝʩʪʦʨʦʞʜʝʥʠʝ ɹʘʨʠʪʦʚʘʷ ʛʦʨʢʘ ɸʢʤʦʛʦʣ 

ɻʝʥʝʨʘʮʠʷ I II  III  I II  III  

ɸ
ʥ
ʠ
ʦ
ʥ
ʳ

 

CI
-
 ʤʛ-ʵʢʚ 0,38 0,301 0,20 0,33 0,40 0,16 

ʵʢʚ.% 58,9 42,0 37,6 49,5 46,78 32,9 

HCO3
-
 ʤʛ-ʵʢʚ 0,203 0,29 0,18 0,21 0,321 0,23 

ʵʢʚ.% 30,6 40,5 33,7 31,4 37,5 47,4 

SO4
2-
 

 

ʤʛ-ʵʢʚ 0,06 0,12 0,15 0,120 0,129 0,095 

ʵʢʚ.% 9,9 16,7 28,2 18 15 19,6 

NO3
-
 

 

ʤʛ-ʵʢʚ 0,002 0,001 0,003 0,007 0,005 0,004 

ʵʢʚ.% 0,6 0,8 0,5 1,1 0,72 0,1 

ʉʫʤʤʘ ʤʛ-ʵʢʚ 0,645 0,715 0,533 0,667 0,855 0,485 

ʂ
ʘ
ʪ
ʠ
ʦ
ʥ
ʳ

 

ʉʘ
2+

 ʤʛ-ʵʢʚ 0,28 0,25 0,191 0,30 0,350 0,108 

ʵʢʚ.% 47,9 37,7 38,9 46,7 45,5 25,5 

Na
+
 + 

K
+
 

ʤʛ-ʵʢʚ 0,304 0,412 0,299 0,327 0,418 0,321 

ʵʢʚ.% 52,1 62,3 61,1 53,3 54,5 74,8 

ʉʫʤʤʘ ʤʛ-ʵʢʚ 0,584 0,662 0,49 0,627 0,768 0,429 

pʅ 7,2 7,05 6,95 6,85 7,15 7,3 

 

ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ SO4
2-

 ʦʙʥʘʨʫʞʝʥʦ ʚ ʩʦʩʪʘʚʝ ʚʦʜʥʳʭ ʚʳʪʷʞʝʢ ʢʚʘʨʮʘ 

III ʤʝʩʪʦʨʦʞʜʝʥʠʷ ɹʘʨʠʪʦʚʘʷ ʛʦʨʢʘ. ɺ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʪʦʛʦ ʘʥʠʦʥʘ ʚ 

ʢʚʘʨʮʘʭ ʠʟʫʯʝʥʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʘʭʦʜʷʪʩʷ ʧʨʠʤʝʨʥʦ ʚ ʨʘʚʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ (ʪʘʙʣ. 1). ɺ 

ʮʝʣʦʤ ʢʦʣʠʯʝʩʪʚʦ SO4
2-

 ʚ ʨʘʩʪʚʦʨʘʭ ʚʢʣʶʯʝʥʠʡ ʢʚʘʨʮʘ ʧʦʚʳʰʘʝʪʩʷ ʩ ʧʦʥʠʞʝʥʠʝʤ 

ʪʝʤʧʝʨʘʪʫʨʳ ʦʙʨʘʟʦʚʘʥʠʷ ʤʠʥʝʨʘʣʘ. 

ɺ ʢʘʪʠʦʥʥʦʡ ʯʘʩʪʠ ʚʳʪʷʞʝʢ ʠʟ ʚʢʣʶʯʝʥʠʡ ʚ ʢʚʘʨʮʝʚʳʭ ʛʝʥʝʨʘʮʠʷʭ ɸʢʤʦʛʦʣʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚ ʮʝʣʦʤ ʜʦʤʠʥʠʨʫʶʪ ʱʝʣʦʯʥʳʝ ʤʝʪʘʣʣʳ, ʧʨʠʯʸʤ ʠʭ ʩʦʜʝʨʞʘʥʠʝ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʧʦʥʠʞʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪ ʧʝʨʚʦʡ ʛʝʥʝʨʘʮʠʠ ʤʠʥʝʨʘʣʘ ʢ ʪʨʝʪʴʝʡ. 

ʅʘʧʨʦʪʠʚ, ʩʦʜʝʨʞʘʥʠʝ Ca
2+

 ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʫʤʝʥʴʰʘʝʪʩʷ. ʊʘʢʘʷ ʪʝʥʜʝʥʮʠʷ ʥʝ 

ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʢʚʘʨʮʝʚʳʭ ʢʨʠʩʪʘʣʣʦʚ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ɹʘʨʠʪʦʚʘʷ ʛʦʨʢʘ. ɿʜʝʩʴ 

ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʱʝʣʦʯʥʳʭ ʤʝʪʘʣʣʦʚ ʦʙʣʘʜʘʶʪ ʨʘʩʪʚʦʨʳ ʚʢʣʶʯʝʥʠʡ 

ʢʚʘʨʮʘ II. ɺʳʩʦʢʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʢʘʣʴʮʠʷ ʭʘʨʘʢʪʝʨʠʟʫʪʁʩʷ ʠ ʚʦʜʥʳʝ ʚʳʪʷʞʢʠ ʠʟ ʢʚʘʨʮʘ 

ʧʝʨʚʦʡ ʛʝʥʝʨʘʮʠʠ. ʇʦʤʠʤʦ ʚʩʝʛʦ ʵʪʦʛʦ ʥʘʙʣʶʜʘʝʪʩʷ, ʯʪʦ ʩʦʩʪʘʚ ʢʘʪʠʦʥʥʦʡ ʯʘʩʪʠ ʚʦʜʥʳʭ 

ʚʳʪʷʞʝʢ ʠʟ ʢʚʘʨʮʘ ʧʝʨʚʦʡ ʛʝʥʝʨʘʮʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ɹʘʨʠʪʦʚʘʷ ʛʦʨʢʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʜʨʫʛʠʤʠ ʛʝʥʝʨʘʮʠʷʤʠ ʦʙʣʘʜʘʝʪ ʙʦʣʴʰʠʤ ʩʭʦʜʩʪʚʦʤ ʩ ʧʝʨʚʦʡ ʛʝʥʝʨʘʮʠʝʡ ʢʚʘʨʮʘ 

ɸʢʤʦʛʦʣʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ɺ ʦʙʱʝʤ, ʢʘʪʠʦʥʥʳʡ ʩʦʩʪʘʚ ʨʘʩʪʚʦʨʦʚ ʚʢʣʶʯʝʥʠʡ ʢʚʘʨʮʘ 

ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʲʝʢʪʦʚ ʷʚʣʷʝʪʩʷ ʢʘʣʴʮʠʝʚʦ-ʥʘʪʨʠʝʚʦ-ʢʘʣʠʝʚʳʤ. 

ɺ ʚʦʜʥʳʭ ʚʳʪʷʞʢʘʭ ʤʠʥʝʨʘʣʘ ʨʅ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 6.8 ʜʦ 7.3, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʣʘʙʦʱʝʣʦʯʥʦʤ ʭʘʨʘʢʪʝʨʝ ʨʘʩʪʚʦʨʦʚ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣ. 1, 

ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʨʅ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʨʘʩʪʚʦʨʘ ʚʦʜʥʳʭ ʚʳʪʷʞʝʢ ʢʚʘʨʮʘ ʪʨʝʪʴʝʡ 
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ʛʝʥʝʨʘʮʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ɸʢʤʦʛʦʣ, ʞʠʜʢʠʝ ʚʢʣʶʯʝʥʠʷ ʚ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʘʪ ʥʘʠʙʦʣʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʱʝʣʦʯʥʳʭ ʤʝʪʘʣʣʦʚ. 

ʀʟʫʯʝʥʠʝ ʩʦʩʪʘʚʘ ʨʘʩʪʚʦʨʦʚ ʚʢʣʶʯʝʥʠʡ ʚ ʢʚʘʨʮʘʭ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʲʝʢʪʦʚ 

ʧʨʦʚʦʜʠʣʦʩʴ ʪʘʢʞʝ ʧʦ ʢʨʠʦʛʠʜʨʘʪʥʳʤ ʪʦʯʢʘʤ ʧʫʪʸʤ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʞʠʜʢʠʭ ʚʢʣʶʯʝʥʠʡ 

[3]. ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ ʥʝʦʜʠʥʘʢʦʚʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʟʘʤʝʨʟʘʥʠʷ ʞʠʜʢʦʡ ʬʘʟʳ ʚʦ 

ʚʢʣʶʯʝʥʠʷʭ ʢʚʘʨʮʘ ʠ ʩʥʠʞʝʥʠʝ ʝʸ ʧʨʠ ʧʝʨʝʭʦʜʝ ʦʪ ʨʘʥʥʠʭ ʛʝʥʝʨʘʮʠʡ ʢ ʧʦʟʜʥʠʤ (ʪʘʙʣ. 2). 

ɹʦʣʝʝ ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʪʝʤʧʝʨʘʪʫʨ ʟʘʤʝʨʟʘʥʠʷ (ʜʦ ï24
0
ʉ) ʦʙʣʘʜʘʶʪ ʚʢʣʶʯʝʥʠʷ 

ʨʘʥʥʝʡ ʛʝʥʝʨʘʮʠʠ ʢʚʘʨʮʘ ʠʟ ʤʝʩʪʦʨʦʞʜʝʥʠʷ  

 

ʊʘʙʣʠʮʘ 2.ʂʨʠʦʤʝʪʨʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʞʠʜʢʠʭ ʚʢʣʶʯʝʥʠʡ ʚ ʢʚʘʨʮʘʭ 
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ɹʘʨʠʪʦʚʘʷ ʛʦʨʢʘ, ʘ ʚ ʨʘʥʥʝʤ ʢʚʘʨʮʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ɸʢʤʦʛʦʣ ʵʪʦ ʟʥʘʯʝʥʠʝ ʨʘʚʥʦ ï

17
0
ʉ. ʅʠʟʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʟʘʤʝʨʟʘʥʠʷ ʩʚʦʡʩʪʚʝʥʥʳ ʚʩʝʤ ʚʢʣʶʯʝʥʠʷʤ ʚ ʢʚʘʨʮʝ ʧʦʟʜʥʝʡ 

ʛʝʥʝʨʘʮʠʠ. ʇʦʣʥʦʝ ʦʪʪʘʠʚʘʥʠʝ ʨʘʩʪʚʦʨʦʚ ʚʢʣʶʯʝʥʠʡ ʚ ʢʚʘʨʮʘʭ ʧʨʦʠʟʦʰʣʦ ʧʨʠ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʣʝʙʘʥʠʷʭ ʪʝʤʧʝʨʘʪʫʨ ʦʪ ï4 ʜʦ ï19
0
ʉ. ʇʦ ʪʝʤʧʝʨʘʪʫʨʝ ʵʚʪʝʢʪʠʯʝʩʢʦʛʦ 

ʟʘʤʝʨʟʘʥʠʷ ʚ ʩʦʩʪʘʚʝ ʨʘʩʪʚʦʨʦʚ ʚʢʣʶʯʝʥʠʡ ʚ ʢʚʘʨʮʘʭ ʚʳʷʚʣʝʥʳ ʜʚʫʭʢʦʤʧʦʥʝʥʪʥʳʝ ʚʦʜʥʦ-

ʩʦʣʝʚʳʝ ʩʠʩʪʝʤʳ (NaCI-H2O, KCI-H2O, MgCI2-H2O) c ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʵʚʪʝʢʪʠʢʠ ʦʪ ï34 ʜʦ 

ï12
0
ʉ ʠ ʪʨʸʭʢʦʤʧʦʥʝʥʪʥʳʝ (NaCI-KCI-H2O,NaCI-Nʘ2SO4-H2O) ʩ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʵʚʪʝʢʪʠʢʠ 

ʦʪ ï27 ʜʦ ï 22
0
ʉ [4]. ʂʦʥʮʝʥʪʨʘʮʠʷ ʩʦʣʝʡ ʚ ʨʘʩʪʚʦʨʘʭ ʚʢʣʶʯʝʥʠʡ ʢʚʘʨʮʘ ʚʘʨʴʠʨʫʝʪ ʚ 

ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ. ɺ ʧʦʟʜʥʠʭ ʛʝʥʝʨʘʮʠʷʭ ʝʸ ʟʥʘʯʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ 8,5-14,8 ʚʝʩ.%, ʘ ʚ 

ʨʘʥʥʠʭ ʜʦʩʪʠʛʘʝʪ 12,4-25 ʚʝʩ.%. 

ʈʝʟʫʣʴʪʘʪʳ ʢʨʠʦʤʝʪʨʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʜʪʚʝʨʜʠʣʠ ʜʘʥʥʳʝ ʘʥʘʣʠʟʘ ʚʦʜʥʳʭ 

ʚʳʪʷʞʝʢ ʦ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʤ ʭʣʦʨʠʜʥʦ-ʥʘʪʨʠʝʚʦ-ʢʘʣʠʝʚʦʤ ʩʦʩʪʘʚʝ ʢʚʘʨʮʦʙʨʘʟʫʶʱʠʭ 

ʨʘʩʪʚʦʨʦʚ. 

ʀʟʫʯʝʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚ ʩʦʩʪʘʚʝ ʨʘʩʪʚʦʨʦʚ ʚʢʣʶʯʝʥʠʡ ʚ ʢʚʘʨʮʝ ʥʘʨʷʜʫ ʩ 

ʦʧʨʝʜʝʣʸʥʥʳʤʠ ʯʝʨʪʘʤʠ ʩʭʦʜʩʪʚʘ ʚʳʷʚʣʝʥʳ ʠ ʟʘʤʝʪʥʳʝ ʦʪʣʠʯʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ 

ʩʚʷʟʘʥʳ ʩ ʜʠʥʘʤʠʢʦʡ ʩʠʩʪʝʤʳ ʠ ʵʚʦʣʶʮʠʝʡ ʬʣʶʠʜʥʦʛʦ ʨʝʞʠʤʘ, 

ʪʝʨʤʦʙʘʨʦʛʝʦʭʠʤʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʨʘʟʥʳʤ ʩʦʩʪʘʚʦʤ ʚʤʝʱʘʶʱʠʭ 

ʧʦʨʦʜ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʢʚʘʨʮʘ. 
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ʆ ʂɺɸʈʎʆɹʈɸɿʋʖʑʀʍ ʈɸʉʊɺʆʈɸʍ ɹɸʈʀʊʆɺʓʍ ʄɽʉʊʆʈʆɾɼɽʅʀʁ ʂɸʈɸʄɸɿɸʈɸ 

(ʉɽɺɽʈʅʓʁ ʊɸɼɾʀʂʀʉʊɸʅ) 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʩʦʩʪʘʚ ʨʘʩʪʚʦʨʦʚ ʚʢʣʶʯʝʥʠʡ ʠʟ ʨʘʟʥʳʭ ʛʝʥʝʨʘʮʠʡ ʢʚʘʨʮʘ ʦʜʥʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʦʜʚʝʨʞʝʥ ʟʥʘʯʠʪʝʣʴʥʳʤ ʢʦʣʝʙʘʥʠʷʤ. ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʫʩʪʘʥʦʚʣʝʥʦ ʟʘʤʝʪʥʦʝ ʩʭʦʜʩʪʚʦ ʚ 

ʩʦʩʪʘʚʝ ʚʦʜʥʳʭ ʚʳʪʷʞʝʢ ʛʝʥʝʨʘʮʠʡ ʤʠʥʝʨʘʣʘ ʠʟ ʨʘʟʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ʂʦʣʝʙʘʥʠʷ ʚ ʩʦʩʪʘʚʝ ʨʘʩʪʚʦʨʦʚ 

ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ ʜʠʥʘʤʠʢʦʡ ʩʠʩʪʝʤʳ ʠ ʵʚʦʣʶʮʠʝʡ ʬʣʶʠʜʥʦʛʦ ʨʝʞʠʤʘ, ʪʝʨʤʦʙʘʨʦʛʝʦʭʠʤʠʯʝʩʢʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʨʘʟʥʳʤ ʩʦʩʪʘʚʦʤ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ 

ʠʟʤʝʥʝʥʠʷʤʠ ʢʚʘʨʮʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʚʘʨʮ, ʛʝʥʝʨʘʮʠʷ, ʪʝʨʤʦʙʘʨʦʛʝʦʭʠʤʠʷ, ʛʘʟʦʚʦ-ʞʠʜʢʠʝ ʚʢʣʶʯʝʥʠʷ, ʙʘʨʠʪʦʚʳʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

 

ABOUT QUARZE -FORMING SOLUTIONS OF BARITE DEPOSITS OF KARAMAZAR  

(NORTHERN TAJIKISTAN)  

The study showed that the composition of solutions of inclusions from different quartz generations of one 

deposit is subject to considerable fluctuations. Despite this, there is a noticeable similarity in the composition of the 

water extracts of mineral generations from different deposits. Oscillations in the composition of solutions can be 

associated with the dynamics of the system and the evolution of the fluid regime, thermobarogeochemical formation 

parameters, different composition of host rocks and various epigenetic changes in quartz. 

Key words: quartz, generation, thermobarogeochemistry, gas-liquid inclusions, barite deposits. 

 

ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʝ: ɻʘʜʦʝʚ ʄ.ʃ. ï ʢʘʥʜʠʜʘʪ ʛʝʦʣʦʛʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʚʝʜʫʱʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ 

ʣʘʙʦʨʘʪʦʨʠʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ, ʩʝʡʩʤʦʩʪʦʡʢʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʩʝʡʩʤʦʣʦʛʠʠ ɸʅ 

ʈʊ. ʊʝʣʝʬʦʥ: (+992) 934-10-62-85. E-mail: silver_05@mail.ru  

 

 

ʉʆɿɼɸʅʀɽ ʉʀʉʊɽʄʓ ʈɸʅʅɽɻʆ ʆʇʆɺɽʑɽʅʀʗ ʆʊ ʇʈʀʈʆɼʅʓʍ 

ɹɽɼʉʊɺʀʗʍ ɺɼʆʃʔ ʈɽʂʀ ʊɽɹʆʃʗʁ 

 

ʉʘʠʜʦʚ ʄ.ʉ., ʐʦʤʘʭʤʘʜʦʚ ɸ.ʄ., ʉʘʠʜʦʚ ʉ.ʄ. 

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ ɻʂɿʋɻ ʈʊ, 

ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ʂʫʣʷʙʩʢʠʡ ʨʝʛʠʦʥ ʧʦʜʨʦʙʥʦ ʠʟʫʯʝʥ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ, 

ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʜʚʠʞʝʥʠʷ ʟʝʤʥʦʡ ʢʦʨʳ, ʩʝʡʩʤʠʯʥʦʩʪʠ. ʆʜʥʘʢʦ, ʢʦʤʧʣʝʢʩʥʳʝ ʦʮʝʥʢʠ 

ʪʝʭʥʦʛʝʥʥʦʡ ʠ ʧʨʠʨʦʜʥʦʡ ʦʧʘʩʥʦʩʪʠ ʠ ʨʠʩʢʘ, ʚʢʣʶʯʘʶʱʠʝ ʦʧʦʣʟʥʝʚʳʝ, ʦʙʚʘʣʴʥʳʝ 

ʷʚʣʝʥʠʷ, ʥʘʚʦʜʥʝʥʠʷ, ʧʦʜʪʦʧʣʝʥʠʷ ʪʝʨʨʠʪʦʨʠʡ, ʩʝʣʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʙʝʟ ʜʝʪʘʣʴʥʦʛʦ 

ʘʥʘʣʠʟʘ ʠ ʫʯʝʪʘ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʦʡ ʤʝʪʦʜʦʣʦʛʠʠ, ʦʧʨʝʜʝʣʷʶʱʝʡ ʨʠʩʢ. ʇʦʵʪʦʤʫ ʧʨʠ 

ʨʝʘʣʴʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʩʪʠʭʠʠ ʠ ʦʪʩʫʪʩʪʚʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʨʘʥʥʝʛʦ ʦʧʦʚʝʱʝʥʠʷ 

ʥʘʩʝʣʝʥʠʝ ʥʝ ʙʳʣʦ ʧʦʜʛʦʪʦʚʣʝʥʦ ʢ ʦʪʨʘʞʝʥʠʶ ʩʠʣʴʥʦʛʦ ʥʘʚʦʜʥʝʥʠʷ ʚ 2010 ʛ. (7-10 ʤʘʷ) ʚ 

ʂʫʣʷʙʩʢʦʡ ʟʦʥʝ ʍʘʪʣʦʥʩʢʦʡ ʦʙʣʘʩʪʠ (ʪʘʙʣ.).  

 

ʊʘʙʣʠʮʘ 1. ʇʦʩʣʝʜʩʪʚʠʷ ʥʘʚʦʜʥʝʥʠʷ 7-10 ʤʘʷ 2010 ʛ. ʚ ʂʫʣʷʙʩʢʦʡ ʟʦʥʝ ʍʘʪʣʦʥʩʢʦʡ 

ʦʙʣʘʩʪʠ ʈʊ (ʜʘʥʥʳʝ ʛʨʫʧʧʳ ʈɽɸʂʊ, ʂʏʉ ʠ ɻʆ ʈʊ) 
ʈʘʡʦʥ  ʈʘʟʨʫʰʝʥʦ ʇʦʩʪʨʘʜʘʣʦ ɺʩʝʛʦ 

ɼʦʤʦʚ ʉʝʤʝʡ ʃʶʜʝʡ ɼʦʤʦʚ ʉʝʤʝʡ ʃʶʜʝʡ ɼʦʤʦʚ ʉʝʤʝʡ ʃʶʜʝʡ 

ʂʫʣʷʙ  229 435 2271 269 554 2870 498 989 5141 

ɺʘʩʝ  38 38 283 49 49 365 87 87 648 

ʊʝʤʫʨʤʘʣʠʢ 3 3 17 11 17 77 14 20 94 

ʄʫʤʠʥʦʙʘʜ 10 10 65 39 39 318 49 49 383 
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ʍʦʚʘʣʠʥʛ 3 3 24 8 8 66 11 11 90 

ʐʫʨʘʙʘʜ 12 12 89 88 91 675 100 103 764 

ɹʦʣʴʜʞʫʘʥ 8 9 67 44 44 329 52 53 396 

ɺʩʝʛʦ 303 510 2816 508 802 4700 811 1312 7516 

 

ʋʨʦʢʠ, ʠʟʚʣʝʯʝʥʥʳʝ ʠʟ ʤʘʡʩʢʦʡ ʪʨʘʛʝʜʠʠ, ʧʦʟʚʦʣʠʣʠ ʚʳʷʚʠʪʴ ʦʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ 

ʙʦʣʴʰʦʛʦ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʫʱʝʨʙʘ ʠ ʯʝʣʦʚʝʯʝʩʢʠʭ ʞʝʨʪʚ ʧʨʠ ʥʘʚʦʜʥʝʥʠʠ: 

¶ ʥʝʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ; 

¶ ʥʝʭʚʘʪʢʘ ʩʨʝʜʩʪʚ ʦʧʦʚʝʱʝʥʠʷ ʠ ʩʚʷʟʠ; 

¶ ʥʝʜʦʩʪʘʪʦʢ ʪʷʞʝʣʦʡ ʠ ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʭʥʠʢʠ. 

ʆʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʦʨʦʜʘ ʂʫʣʷʙʘ, ʢʘʢ ʦʜʥʦʛʦ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʥʘʩʝʣʝʥʥʳʭ 

ʧʫʥʢʪʦʚ ʶʛʘ ʨʝʩʧʫʙʣʠʢʠ, ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʦʙʝʩʧʝʯʝʥʠʷ ʥʦʨʤʘʣʴʥʦʡ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʵʬʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ 

ʦʙʱʝʩʪʚʘ. ʇʨʘʢʪʠʢʘ ʠ ʥʘʢʦʧʣʝʥʥʳʡ ʦʧʳʪ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʨʝʘʣʠʟʘʮʠʠ ʟʘʜʘʯ ʧʦ 

ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʥʝʠʟʙʝʞʥʦ ʧʨʠʚʦʜʷʪ ʢ ʚʳʚʦʜʫ ʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʥʝʜʨʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʵʪʦʡ ʨʘʙʦʪʝ. ɼʦʤʠʥʠʨʦʚʘʚʰʠʝ ʨʘʥʝʝ 

ʚʟʛʣʷʜʳ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʳʤʠ ʜʣʷ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʘʞʜʦʡ ʠʟ ʧʨʠʨʦʜʥʳʭ ʠ 

ʪʝʭʥʦʛʝʥʥʳʭ ʫʛʨʦʟ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʟʨʘʙʘʪʳʚʘʣʘʩʴ ʩʦʙʩʪʚʝʥʥʘʷ ʦʙʦʩʦʙʣʝʥʥʘʷ ʩʠʩʪʝʤʘ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʦʢʘʟʘʣʠʩʴ ʥʝʩʦʩʪʦʷʪʝʣʴʥʳ. ʋʛʨʦʟʘ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʦʢʘʟʳʚʘʶʱʘʷ 

ʜʝʩʪʨʫʢʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʘʟʣʠʯʥʳʝ ʩʬʝʨʳ ʞʠʟʥʠ ʠ ʜʝʷʪʝʣʴʥʦʩʪʴ ʛʦʨʦʜʦʚ ʠ ʩʝʣʴʩʢʠʭ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʥʘʭʦʜʠʪʩʷ ʚ ʪʝʩʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʠ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʜʨʫʛʠʤʠ 

ʚʠʜʘʤʠ ʦʧʘʩʥʳʭ ʧʨʦʮʝʩʩʦʚ. ɺ ʭʦʜʝ ʵʪʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʦʟʥʠʢʘʝʪ ʨʝʟʫʣʴʪʠʨʫʶʱʠʡ 

ʢʦʤʧʣʝʢʩ ʫʛʨʦʟ, ʢʦʪʦʨʳʡ ʥʝ ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʦʡ ʠʭ ʩʦʚʦʢʫʧʥʦʩʪʴʶ. 

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʦʙʝʩʧʝʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʝ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʩʫʱʝʩʪʚʫʶʱʠʤ ʠ 

ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʧʨʠʨʦʜʥʳʤ ʠ ʪʝʭʥʦʛʝʥʥʳʤ ʫʛʨʦʟʘʤ ʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʫʯʝʪʝ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʢʘʞʜʦʡ ʠʟ ʥʠʭ, ʘ ʪʘʢʞʝ ʩʧʝʮʠʬʠʢʠ ʠʭ ʧʨʦʷʚʣʝʥʠʷ ʚ ʝʜʠʥʦʡ ʩʠʩʪʝʤʝ ʜʝʩʪʨʫʢʪʠʚʥʳʭ 

ʬʘʢʪʦʨʦʚ. ʆʪʩʶʜʘ ʚʳʪʝʢʘʝʪ ʚʳʚʦʜ, ʯʪʦ ʩʦʩʪʦʷʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʦʨʦʜʦʚ ʠ ʥʘʩʝʣʝʥʥʳʭ 

ʧʫʥʢʪʦʚ, ʥʦʩʠʪ ʢʦʤʧʣʝʢʩʥʳʡ ʠ ʩʠʩʪʝʤʥʳʡ ʭʘʨʘʢʪʝʨ. ʕʪʦʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ ʚʳʚʦʜ 

ʧʦʣʦʞʝʥ ʚ ʦʩʥʦʚʫ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ. ʂʦʥʮʝʧʮʠʝʡ ʢʦʤʧʣʝʢʩʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʦʨʦʜʘ 

ʂʫʣʷʙʘ ʠ ʙʣʠʟʣʝʞʘʱʠʭ ʩ ʥʠʤ ʩʝʣʴʩʢʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʷʚʣʷʝʪʩʷ çʆʨʛʘʥʠʟʘʮʠʷ ʩʚʷʟʠ 

ʠ ʦʧʦʚʝʱʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡè. 

ʂʦʥʮʝʧʮʠʷ ʢʦʤʧʣʝʢʩʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʦʨʦʜʘ ʂʫʣʷʙʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʦʬʠʮʠʘʣʴʥʦ ʧʨʠʥʷʪʫʶ ʩʠʩʪʝʤʫ ʚʟʛʣʷʜʦʚ ʥʘ ʮʝʣʠ, ʟʘʜʘʯʠ, ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʠ 

ʥʘʧʨʘʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ 

ʛʦʨʦʜʦʚ, ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠ ʚʦʟʤʦʞʥʳʭ ʧʨʠʨʦʜʥʳʭ 

ʠ ʪʝʭʥʦʛʝʥʥʳʭ ʦʧʘʩʥʦʩʪʝʡ ʠ ʫʛʨʦʟ. ʇʨʘʚʦʚʫʶ ʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʫʶ ʙʘʟʫ ʂʦʥʮʝʧʮʠʠ 

ʩʦʩʪʘʚʣʷʶʪ: ʂʦʥʩʪʠʪʫʮʠʷ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ, ʟʘʢʦʥʳ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ [1], 

ʋʢʘʟʳ ʇʨʝʟʠʜʝʥʪʘ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ, ʉʪʨʘʪʝʛʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ (ʜʦ 2015 ʛʦʜʘ), ʇʦʩʪʘʥʦʚʣʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ [3]. 

ʂʦʥʮʝʧʮʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ: ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʮʝʣʝʚʳʭ 

ʧʨʦʛʨʘʤʤ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʛʦʨʦʜʘ ʂʫʣʷʙʘ ʠ ʟʘʱʠʪʳ ʦʪ ʢʦʥʢʨʝʪʥʳʭ ʧʨʠʨʦʜʥʳʭ ʫʛʨʦʟ; 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʳ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʦʙʱʝʩʪʚʘ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʠʭ ʞʠʟʥʠ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ; ʦʨʛʘʥʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʧʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʶ ʩʫʱʝʩʪʚʫʶʱʠʤ ʫʛʨʦʟʘʤ, 

ʤʠʥʠʤʠʟʘʮʠʠ ʠ ʣʠʢʚʠʜʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ ʠʭ ʧʨʦʷʚʣʝʥʠʡ; ʧʨʠʥʷʪʠʷ ʧʦʣʠʪʠʯʝʩʢʠʭ ʠ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʦʨʛʘʥʘʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʛʦʨʦʜʘ ʂʫʣʷʙʘ ʠ ʦʨʛʘʥʘʤʠ 

ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʚ ʛʦʨʦʜʝ ʂʫʣʷʙʘ ʠ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʧʦ ʚʦʧʨʦʩʘʤ ʦʙʝʩʧʝʯʝʥʠʷ 

ʢʦʤʧʣʝʢʩʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʉʠʩʪʝʤʘ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʦʨʦʜʘ ʂʫʣʷʙʘ ʠ ʙʣʠʟʣʝʞʘʱʠʭ ʩʝʣʴʩʢʠʭ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ - ʚʟʘʠʤʦʩʚʷʟʘʥʥʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʨʛʘʥʦʚ 
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ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʛʦʨʦʜʘ ʂʫʣʷʙʘ ʠ ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʚ ʩʝʣʴʩʢʦʡ 

ʤʝʩʪʥʦʩʪʠ, ʦʨʛʘʥʠʟʘʮʠʡ, ʛʨʘʞʜʘʥ ʛʦʨʦʜʦʚ, ʩʝʣ, ʘ ʪʘʢʞʝ ʩʧʝʮʠʘʣʴʥʦ ʩʦʟʜʘʚʘʝʤʳʭ ʦʨʛʘʥʦʚ 

ʫʧʨʘʚʣʝʥʠʷ, ʩʠʣ ʠ ʩʨʝʜʩʪʚ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʫʯʘʩʪʠʝ ʚ ʨʝʘʣʠʟʘʮʠʠ ʮʝʣʝʡ ʠ ʟʘʜʘʯ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɺ 

ʩʠʩʪʝʤʫ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʘʢʞʝ ʚʭʦʜʷʪ ʟʘʢʦʥʳ ʠ ʧʦʜʟʘʢʦʥʥʳʝ ʘʢʪʳ, 

ʨʝʛʫʣʠʨʫʶʱʠʝ ʦʪʥʦʰʝʥʠʷ ʚ ʩʬʝʨʝ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʩʧʦʩʦʙʳ, ʬʦʨʤʳ ʠ ʤʝʪʦʜʳ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʩʫʱʝʩʪʚʫʶʱʠʤ ʫʛʨʦʟʘʤ [2]. 

ʂ ʯʠʩʣʫ ʚʘʞʥʝʡʰʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʦʪʥʦʩʠʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷ ʩʚʷʟʠ 

ʠ ʦʧʦʚʝʱʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ. ʆʨʛʘʥʠʟʘʮʠʷ ʩʚʷʟʠ 

ʠ ʦʧʦʚʝʱʝʥʠʷ ʷʚʣʷʶʪʩʷ ʞʠʟʥʝʥʥʦ-ʚʘʞʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʚ ʫʧʨʘʚʣʝʥʠʠ ʯʨʝʟʚʳʯʘʡʥʳʤʠ 

ʩʠʪʫʘʮʠʷʤʠ. 

ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʨʦʛʥʦʟʦʚ. ʇʨʦʛʥʦʟʳ 

ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʩʦʦʙʱʘʶʪ ʦ ʪʦʤ ʠʣʠ ʠʥʦʤ ʷʚʣʝʥʠʠ (ʧʨʦʣʠʚʥʳʝ ʜʦʞʜʠ, ʥʘʚʦʜʥʝʥʠʷ), ʚ 

ʪʦ ʚʨʝʤʷ ʢʘʢ ʦʧʦʚʝʱʝʥʠʝ ʚʢʣʶʯʘʝʪ ʤʝʨʳ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʢ ʜʝʡʩʪʚʠʶ. ʇʨʝʜʫʧʨʝʜʠʪʝʣʴʥʦʝ 

ʩʦʦʙʱʝʥʠʝ, ʢʦʪʦʨʦʝ ʧʨʦʩʪʦ ʧʨʝʜʫʧʨʝʞʜʘʝʪ ʦ ʪʦʤ, ʯʪʦ ʥʘʚʦʜʥʝʥʠʝ ʛʨʦʟʠʪ ʢʘʢʦʤʫ-ʪʦ 

ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʨʝʛʠʦʥʫ, ʥʦ ʥʝ ʩʦʜʝʨʞʠʪ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʣʠʢʚʠʜʘʮʠʠ ʠ ʥʝ ʚʳʧʦʣʥʷʝʪ 

ʩʚʦʝʡ ʟʘʜʘʯʠ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚ ʧʨʦʤʝʞʫʪʢʝ ʤʝʞʜʫ ʧʦʣʫʯʝʥʠʝʤ ʧʨʦʛʥʦʟʘ ʠ ʧʦʜʛʦʪʦʚʢʦʡ 

ʧʨʝʜʫʧʨʝʞʜʘʶʱʝʛʦ ʩʦʦʙʱʝʥʠʷ, ʠʥʬʦʨʤʘʮʠʷ ʥʫʞʜʘʝʪʩʷ ʚ ʠʥʪʝʨʧʨʝʪʘʮʠʠ. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ, ʧʨʝʜʫʧʨʝʞʜʘʶʱʝʝ ʩʦʦʙʱʝʥʠʝ ʜʦʣʞʥʦ ʦʧʨʝʜʝʣʷʪʴ ʦʞʠʜʘʝʤʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʫʛʨʦʞʘʶʱʝʛʦ ʷʚʣʝʥʠʷ (ʥʘʚʦʜʥʝʥʠʝ, ʫʨʘʛʘʥ, ʦʧʦʣʟʝʥʴ, ʩʝʣʴ ʠ ʪ.ʜ.) ʠ ʢʘʢʠʝ ʜʝʡʩʪʚʠʷ 

ʩʣʝʜʫʝʪ ʧʨʝʜʧʨʠʥʷʪʴ, ʯʪʦʙʳ ʩʤʷʛʯʠʪʴ ʠʣʠ ʠʟʙʝʞʘʪʴ ʩʘʤʳʭ ʭʫʜʰʠʭ ʧʦʩʣʝʜʩʪʚʠʡ. ʊʝʤ ʥʝ 

ʤʝʥʝʝ, ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʙʫʜʝʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ, ʝʩʣʠ ʫ ʥʘʩʝʣʝʥʠʷ ʫʞʝ ʝʩʪʴ ʢʘʢʠʝ-ʪʦ 

ʟʥʘʥʠʷ ʦʙ ʫʛʨʦʞʘʶʱʝʡ ʠʤ ʦʧʘʩʥʦʩʪʠ ʠ ʦ ʜʝʡʩʪʚʠʷʭ, ʢʦʪʦʨʳʝ ʥʫʞʥʦ ʧʨʝʜʧʨʠʥʷʪʴ ʚ ʩʣʫʯʘʝ 

ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ. 

ɿʥʘʥʠʷ ʥʘʩʝʣʝʥʠʝʤ ʠʣʠ ʢʦʛʦ-ʣʠʙʦ ʠʟ ʠʭ ʯʣʝʥʦʚ ʦ ʩʫʱʝʩʪʚʫʶʱʝʡ ʦʧʘʩʥʦʩʪʠ ʠʥʦʛʜʘ 

ʥʝʜʦʦʮʝʥʠʚʘʶʪʩʷ. ʅʝʢʦʪʦʨʳʝ ʣʶʜʠ ʭʦʨʦʰʦ ʟʥʘʶʪ ʧʨʠʟʥʘʢʠ ʥʘʜʚʠʛʘʶʱʝʛʦʩʷ ʥʘʚʦʜʥʝʥʠʷ 

ʠʣʠ ʛʨʷʟʝʚʦʛʦ ʧʦʪʦʢʘ. ʊʘʤ, ʛʜʝ ʪʘʢʠʭ ʟʥʘʥʠʡ ʥʝʪ, ʠʭ ʤʦʞʥʦ ʧʝʨʝʜʘʪʴ ʧʦʩʨʝʜʩʪʚʦʤ 

ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʦʙʫʯʝʥʠʷ. ʆʯʝʥʴ ʯʘʩʪʦ ʥʝʚʦʟʤʦʞʥʦ ʚʦʚʨʝʤʷ ʧʝʨʝʜʘʪʴ 

ʧʨʝʜʫʧʨʝʞʜʘʶʱʝʝ ʩʦʦʙʱʝʥʠʝ ʥʘʩʝʣʝʥʠʶ (ʠʟ-ʟʘ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ 

ʦʭʚʘʪʘ, ʠʣʠ ʩʢʦʨʦʩʪʠ ʥʘʩʪʫʧʣʝʥʠʷ ʯʨʝʟʚʳʯʘʡʥʦʡ ʩʠʪʫʘʮʠʠ). ʂʘʢ ʠʟʚʝʩʪʥʦ, ʣʶʜʠ 

ʧʦʣʴʟʫʶʪʩʷ ʩʘʤʳʤʠ ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʦʜʘʤʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦ ʛʨʦʟʷʱʝʡ ʦʧʘʩʥʦʩʪʠ (ʟʚʫʢʠ 

ʚʳʩʪʨʝʣʦʚ, ʩʠʨʝʥʳ, ʩʪʫʢʦʤ ʚ ʜʚʝʨʴ). ʇʦʵʪʦʤʫ ʚ ʧʨʦʮʝʩʩʝ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʥʘʩʝʣʝʥʠʶ 

ʦʪʚʦʜʠʪʩʷ ʚʝʜʫʱʘʷ ʨʦʣʴ. ɺ ʢʦʥʮʝ ʢʦʥʮʦʚ, ʠʤʝʥʥʦ ʠʤ ʩʣʝʜʫʝʪ ʜʝʡʩʪʚʦʚʘʪʴ, ʟʘʯʘʩʪʫʶ 

ʠʤʝʥʥʦ ʦʥʠ ʜʦʥʦʩʷʪ ʧʨʝʜʫʧʨʝʞʜʘʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʦ ʩʘʤʦʛʦ ʧʦʩʣʝʜʥʝʛʦ ʜʦʤʘ ʠ, ʝʩʣʠ 

ʣʶʜʠ ʝʸ ʥʝ ʧʦʡʤʫʪ ʠʣʠ ʥʝ ʚʦʩʧʨʠʤʫʪ ʚʩʝʨʴʸʟ, ʪʦ ʵʬʬʝʢʪʘ ʥʝ ʙʫʜʝʪ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʝʣʴ ʦʧʦʚʝʱʝʥʠʷ ʦ ʏʉ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʚʦʝʚʨʝʤʝʥʥʦʤ 

ʠʥʬʦʨʤʠʨʦʚʘʥʠʠ ʦʙ ʫʛʨʦʞʘʶʱʝʡ ʦʧʘʩʥʦʩʪʠ, ʯʪʦʙʳ ʥʘʩʝʣʝʥʠʝ ʩʤʦʛʣʦ ʧʨʝʜʧʨʠʥʷʪʴ 

ʚʦʚʨʝʤʷ ʤʝʨʳ ʠ ʜʝʡʩʪʚʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʧʦʩʣʝʜʩʪʚʠʡ ʯʨʝʟʚʳʯʘʡʥʦʡ 

ʩʠʪʫʘʮʠʠ. ɿʘʜʝʡʩʪʚʦʚʘʥʳ ʙʫʜʫʪ ʢʘʢ ʦʪʜʝʣʴʥʳʝ ʣʠʮʘ, ʪʘʢ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʚʝʜʦʤʩʪʚʘ, 

ʜʝʡʩʪʚʫʶʱʠʝ ʚ ʨʘʤʢʘʭ ʩʧʝʮʠʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ ʠ ʫʧʦʣʥʦʤʦʯʝʥʥʳʝ ʨʝʰʘʪʴ ʚʦʧʨʦʩʳ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠ ʣʠʢʚʠʜʘʮʠʠ ʏʉ (ʂʦʤʠʪʝʪ ʧʦ ʯʨʝʟʚʳʯʘʡʥʳʤ ʩʠʪʫʘʮʠʷʤ ʠ ʛʨʘʞʜʘʥʩʢʦʡ 

ʦʙʦʨʦʥʝ ʧʨʠ ʇʨʘʚʠʪʝʣʴʩʪʚʝ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ, ʤʠʣʠʮʠʷ, ʤʝʜʠʮʠʥʩʢʘʷ, 

ʧʨʦʪʠʚʦʧʦʞʘʨʥʘʷ ʩʣʫʞʙʘ ʠ ʪ.ʜ.). 

ʎʝʣʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʝʜʫʧʨʝʞʜʝʥʠʠ ʥʘʩʝʣʝʥʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʡ ʦ ʛʨʦʟʷʱʝʡ 

ʦʧʘʩʥʦʩʪʠ, ʯʪʦʙʳ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʨʠʥʷʪʠʶ ʠʤʠ ʤʝʨ ʧʦ ʫʩʠʣʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʤʠʥʠʤʠʟʘʮʠʠ ʝʝ ʧʦʩʣʝʜʩʪʚʠʡ. ʇʨʝʜʫʧʨʝʞʜʘʶʱʠʝ ʩʦʦʙʱʝʥʠʷ ʦ ʏʉ ʤʦʛʫʪ ʩʳʛʨʘʪʴ ʚʘʞʥʫʶ 

ʨʦʣʴ ʚ ʩʦʢʨʘʱʝʥʠʠ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ, ʝʩʣʠ ʦʥʠ ʧʨʝʧʦʜʥʝʩʝʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 

ʦʙʨʘʟʦʤ. ʐʠʨʦʢʘʷ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʙʣʘʛʦʩʢʣʦʥʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʨʘʙʦʪʝ 

ʘʚʘʨʠʡʥʳʭ ʩʣʫʞʙ. ʅʘʩʝʣʝʥʠʝ ʩʢʣʦʥʥʦ ʩʣʝʜʦʚʘʪʴ ʠʥʩʪʨʫʢʮʠʷʤ, ʥʦ ʥʝʨʝʜʢʠ ʩʣʫʯʘʠ 

ʧʦʧʘʜʘʥʠʷ ʣʶʜʝʡ ʚ ʦʧʘʩʥʳʝ ʩʠʪʫʘʮʠʠ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʵʣʝʤʝʥʪʘʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 
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ʂʦʤʧʦʥʝʥʪʳ ʩʠʩʪʝʤʳ ʦʧʦʚʝʱʝʥʠʷ. ʕʬʬʝʢʪʠʚʥʘʷ ʩʠʩʪʝʤʘ ʦʧʦʚʝʱʝʥʠʷ ʚʢʣʶʯʘʝʪ 

ʩʝʤʴ ʢʦʤʧʦʥʝʥʪʦʚ, ʚ ʧʣʘʥʝ ʢʦʥʮʝʧʮʠʠ ʜʝʡʩʪʚʠʡ ʧʦ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤ ʩʦʢʨʘʱʝʥʠʷ ʏʉ ʚ 

ʙʘʩʩʝʡʥʝ ʨʝʢʠ ʊʝʙʦʣʷʡ ʂʫʣʷʙʩʢʦʛʦ ʨʘʡʦʥʘ. ʈʘʩʩʤʦʪʨʠʤ ʧʷʪʴ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʠʟ ʥʠʭ. 

ʂʦʤʧʦʥʝʥʪ I: ʇʨʦʛʥʦʟ ʦʧʘʩʥʦʩʪʠ 
ʇʨʦʛʥʦʟ ï ʵʪʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʚʝʨʦʷʪʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʧʘʩʥʦʩʪʠ (ʥʘʚʦʜʥʝʥʠʷ, 

ʩʝʣʠ, ʣʘʚʠʥʳ). ʏʘʱʝ ʚʩʝʛʦ ʦʥʠ ʧʦʜʛʦʪʦʚʣʝʥʳ ʦʬʠʮʠʘʣʴʥʦ ʥʘʫʯʥʳʤʠ ʘʛʝʥʪʘʤʠ 

(ʤʝʪʝʦʨʦʣʦʛʘʤʠ, ʛʝʦʣʦʛʘʤʠ ʠ ʪ.ʜ.), ʦʩʫʱʝʩʪʚʣʷʶʱʠʤʠ ʤʦʥʠʪʦʨʠʥʛ ʢʦʥʢʨʝʪʥʳʭ ʦʧʘʩʥʦʩʪʝʡ 

ʠ ʩʦʙʠʨʘʶʱʠʤʠ, ʚ ʦʩʥʦʚʥʦʤ, ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʦʧʨʝʜʝʣʝʥʥʳʤ ʬʠʟʠʯʝʩʢʠʤ 

ʧʘʨʘʤʝʪʨʘʤ (ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ, ʚʳʩʦʪʘ ʫʨʦʚʥʷ ʚʦʜʳ ʠ ʪ.ʜ.). 

ʇʨʦʛʥʦʟ ʧʝʨʝʜʘʝʪʩʷ ʚ ʚʝʜʫʱʠʝ ʚʝʜʦʤʩʪʚʘ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʯʨʝʟʚʳʯʘʡʥʳʤʠ 

ʩʠʪʫʘʮʠʷʤʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʝʜʫʱʝʝ ʚʝʜʦʤʩʪʚʦ ʧʦ 

ʫʧʨʘʚʣʝʥʠʶ ʏʉ ʢʦʥʢʨʝʪʥʦ ʦʧʨʝʜʝʣʷʝʪ, ʢʘʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʪʨʝʙʫʝʪʩʷ ʠ ʚ ʢʘʢʦʡ ʬʦʨʤʝ. 

ʅʘʫʯʥʳʝ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʦʯʝʥʴ ʥʝʦʧʨʝʜʝʣʝʥʥʳʤʠ ʠ ʥʝ ʚʩʝʛʜʘ ʦʪʚʝʯʘʶʪ ʪʨʝʙʦʚʘʥʠʷʤ 

ʪʝʭ, ʢʪʦ ʫʧʨʘʚʣʷʝʪ ʏʉ ʠ ʧʨʠʥʠʤʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʝʰʝʥʠʷ. ʇʦʵʪʦʤʫ ʦʯʝʥʴ ʚʘʞʥʦ, 

ʯʪʦʙʳ ʚʝʜʦʤʩʪʚʦ, ʟʘʥʠʤʘʶʱʝʝʩʷ ʤʦʥʠʪʦʨʠʥʛʦʤ, ʠ ʧʦʣʴʟʦʚʘʪʝʣʠ ʜʘʥʥʳʤʠ ʩʦʛʣʘʩʦʚʘʣʠ 

ʬʦʨʤʫ ʠ ʧʨʦʮʝʜʫʨʫ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. ʅʝ ʤʝʥʝʝ ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʦʛʥʦʟ ʥʝ ʚʩʝʛʜʘ 

ʦʪʣʠʯʘʝʪʩʷ ʪʦʯʥʦʩʪʴʶ ʠ ʦʧʨʝʜʝʣʝʥʥʦʩʪʴʶ. ɹʦʣʝʝ ʪʦʯʥʳʡ ʧʨʦʛʥʦʟ ʪʨʝʙʫʝʪ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ 

ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʪʘʝʪʩʷ ʤʝʥʴʰʝ ʚʨʝʤʝʥʠ ʜʣʷ ʤʦʙʠʣʠʟʘʮʠʠ ʠ ʧʨʠʷʪʠʷ ʤʝʨ 

ʧʨʝʜʦʩʪʦʨʦʞʥʦʩʪʠ. 

ʂʦʤʧʦʥʝʥʪ II : ʀʥʪʝʨʧʨʝʪʠʨʦʚʘʥʠʝ ʧʨʦʛʥʦʟʦʚ ʠ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʧʘʩʥʦʩʪʷʭ: 
-ʏʪʦ ʟʥʘʯʠʪ ʧʦʜʥʷʪʠʝ ʚʦʜʳ ʠ ʫʨʦʚʥʷ ʚʦʜʳ ʚʳʰʝ ʬʦʥʦʚʦʡ (ʥʦʨʤʳ)? 

-ɿʘʣʴʝʪ ʣʠ ʚʦʜʘʧʦʣʷ ʠ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ? 

-ɹʫʜʫʪ ʣʠ ʚ ʢʘʢʦʡ-ʪʦ ʤʝʨʝ ʧʦʜʪʦʧʣʝʥʳ ʟʜʘʥʠʷ? 

-ʆʧʘʩʝʥ ʣʠ ʪʘʢʦʡ ʫʨʦʚʝʥʴ ʚʦʜʳ ʜʣʷ ʥʘʩʝʣʝʥʠʷ? 

-ʂʘʢʠʝ ʟʦʥʳ ʧʦʩʪʨʘʜʘʶʪ ʙʦʣʝʝ ʚʩʝʛʦ, ʢʘʢʠʝ ʟʦʥʳ ʦʩʪʘʥʫʪʩʷ ʠʟʦʣʠʨʦʚʘʥʥʳʤʠ ʠ ʪ.ʜ.? 

ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʧʨʦʛʥʦʟʦʚ ʪʨʝʙʫʝʪ ʟʥʘʥʠʡ ʨʝʛʠʦʥʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʩʪʨʘʜʘʪʴ. 

ʂʨʦʤʝ ʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʳ ʥʝʢʦʪʦʨʳʝ ʜʘʥʥʳʝ ʧʨʦʰʣʳʭ ʣʝʪ ʦ ʬʘʢʪʘʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʏʉ 

ʜʘʥʥʦʡ ʟʦʥʳ. 

ʂʦʤʧʦʥʝʥʪ III : ʉʦʩʪʘʚʣʝʥʠʝ ʧʨʝʜʫʧʨʝʞʜʘʶʱʠʭ ʩʦʦʙʱʝʥʠʡ. ʇʨʝʜʫʧʨʝʞʜʘʶʱʠʝ 

ʩʦʦʙʱʝʥʠʷ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʦʤ, ʯʪʦ ʠ ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʵʪʦ 

ʦʪʨʘʟʠʪʩʷ ʥʘ ʤʝʩʪʥʦʩʪʠ, ʯʪʦ ʩʣʝʜʫʝʪ ʧʨʝʜʧʨʠʥʷʪʴ. ʇʨʝʜʫʧʨʝʞʜʘʶʱʠʝ ʩʦʦʙʱʝʥʠʷ 

ʧʦʤʦʛʘʶʪ ʪʝʤ, ʢʦʤʫ ʫʛʨʦʞʘʝʪ ʦʧʘʩʥʦʩʪʴ ʧʨʝʜʧʨʠʥʷʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʤʝʨʳ ʜʦ ʪʦʛʦ, ʢʘʢ 

ʩʣʫʯʠʪʩʷ ʯʨʝʟʚʳʯʘʡʥʘʷ ʩʠʪʫʘʮʠʷ. ʅʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʦʥʠ ʧʝʨʝʜʘʚʘʣʠʩ ɹʥʘ ʜʦʩʪʫʧʥʦʤ 

ʷʟʳʢʝ, ʦʧʠʩʳʚʘʷ ʥʘʩʪʦʷʱʫʶ ʩʠʪʫʘʮʠʶ, ʘ ʪʘʢʞʝ ʪʦ, ʯʪʦ ʚʝʨʦʷʪʥʝʝ ʚʩʝʛʦ ʧʨʦʠʟʦʡʜʝʪ ʠ 

ʟʚʫʯʘʣʠ ʜʦʩʪʘʪʦʯʥʦ ʫʙʝʜʠʪʝʣʴʥʦ, ʯʪʦʙʳ ʥʘʩʝʣʝʥʠʝ ʩʣʝʜʦʚʘʣʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʠ ʚʦʚʨʝʤʷ 

ʧʨʝʜʧʨʠʥʷʣʦ ʥʝʦʙʭʦʜʠʤʳʝ ʤʝʨʳ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʝʜʫʧʨʝʞʜʘʶʱʠʝ ʩʦʦʙʱʝʥʠʷ 

ʧʦʜʛʦʪʘʚʣʠʚʘʶʪʩʷ ʠʩʪʦʯʥʠʢʦʤ, ʢʦʪʦʨʦʤʫ ʜʦʚʝʨʷʶʪ ʣʶʜʠ. 

ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʪʨʝʙʫʝʪ ʧʦʥʠʤʘʥʠʷ ʪʦʛʦ, ʯʪʦ ʦʥʦ ʠʟ ʩʝʙʷ ʧʨʝʜʩʪʘʚʣʷʝʪ. 

ʅʝ ʚʩʝ ʣʶʜʠ ʦʙʣʘʜʘʶʪ ʦʜʠʥʘʢʦʚʳʤ ʤʳʰʣʝʥʠʝʤ ʠ ʧʦʥʠʤʘʥʠʝʤ ʛʨʦʟʷʱʝʡ ʦʧʘʩʥʦʩʪʠ. 

ʉʝʣʴʩʢʠʝ ʞʠʪʝʣʠ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʛʦʨʦʞʘʥ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʮʝʣʝʚʦʡ ʛʨʫʧʧʳ ʩʣʝʜʫʝʪ 

ʫʯʠʪʳʚʘʪʴ ʨʘʟʣʠʯʥʳʡ ʩʪʠʣʴ ʩʦʦʙʱʝʥʠʡ, ʘ ʪʘʢʞʝ ʧʫʪʴ ʠʭ ʧʝʨʝʜʘʯʠ. ʅʝʢʦʪʦʨʳʝ, ʚʦʟʤʦʞʥʦ, 

ʥʝ ʩʨʘʟʫ ʦʧʨʝʜʝʣʷʪ ʢʘʢʠʝ ʜʝʡʩʪʚʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʧʨʠʥʷʪʴ, ʠʣʠ ʧʦʧʨʦʩʪʫ ʦʪʚʝʨʛʥʫʪ ʠʭ. 

ʊʘʢʠʝ ʚʦʧʨʦʩʳ ʣʫʯʰʝ ʨʝʰʘʪʴ ʜʦ ʪʦʛʦ, ʢʘʢ ʧʨʦʠʟʦʡʜʝʪ ʏʉ. ɽʩʪʝʩʪʚʝʥʥʦ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʪʘʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʥʘ ʟʦʥʘʭ 

ʧʦʚʳʰʝʥʥʦʛʦ ʨʠʩʢʘ, ʛʨʫʧʧʘʭ ʠ ʤʝʩʪʥʦʩʪʷʭ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʬʘʢʪʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ, ʘ 

ʪʘʢʞʝ ʥʘ ʪʝʭ, ʢʪʦ ʠʤʝʝʪ ʫʷʟʚʠʤʳʡ ʩʦʮʠʘʣʴʥʳʡ ʩʪʘʪʫʩ (ʙʦʣʴʥʳʝ ʠ ʩʣʘʙʳʝ, ʩʝʤʴʠ ʩ ʦʜʥʠʤ 

ʢʦʨʤʠʣʴʮʝʤ, ʦʯʝʥʴ ʙʝʜʥʳʝ ʠ ʪ.ʜ.). ʉʦʦʙʱʝʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʢʨʘʪʢʠʤʠ; ʩʦʜʝʨʞʘʥʠʝ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤ (ʩʘʤʦʝ ʚʘʞʥʦʝ ʜʦʣʞʥʦ ʪʫʪ ʞʝ ʧʨʠʚʣʝʯʴ ʚʥʠʤʘʥʠʝ ʣʶʜʝʡ); 

ʩʦʦʙʱʝʥʠʷ ʜʦʣʞʝʥ ʙʳʪʴ ʜʦʩʪʫʧʥʳʤ ʜʣʷ ʚʩʝʭ. 
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ɼʘʞʝ ʧʨʦʩʪʦʡ ʪʝʨʤʠʥ, ʢʘʢ çʣʠʚʥʝʚʳʝ ʧʘʚʦʜʢʠè, ʤʦʞʝʪ ʩʦʚʝʨʰʝʥʥʦ ʧʦ-ʨʘʟʥʦʤʫ 

ʪʦʣʢʦʚʘʪʴʩʷ ʣʶʜʴʤʠ (ʜʘʞʝ ʩʧʝʮʠʘʣʠʩʪʘʤʠ). ʇʦʵʪʦʤʫ, ʯʝʤ ʧʨʦʱʝ ʷʟʳʢ, ʪʝʤ ʣʫʯʰʝ. ʄʥʦʛʠʝ 

ʧʨʝʜʫʧʨʝʞʜʘʶʱʠʝ ʩʦʦʙʱʝʥʠʷ ʯʘʱʝ ʚʳʟʳʚʘʶʪ ʥʝʜʦʚʝʨʠʝ ʠʣʠ ʨʘʩʩʝʷʥʥʦʩʪʴ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʢʦʪʦʨʳʭ ʥʠʢʘʢʠʝ ʤʝʨʳ ʚʦʦʙʱʝ ʥʝ ʧʨʠʥʠʤʘʶʪʩʷ. ʇʦʵʪʦʤʫ ʚʧʦʣʥʝ ʫʤʝʩʪʥʦ ʚʳʨʘʞʝʥʠʝ 

ʩʝʨʴʝʟʥʦʡ ʦʙʝʩʧʦʢʦʝʥʥʦʩʪʠ ʠ ʪʨʝʚʦʛʠ, ʝʩʣʠ ʜʘʥʥʳʝ ʠ ʦʧʳʪ ʧʦʜʪʚʝʨʞʜʘʶʪ ʥʘʨʘʩʪʘʶʱʫʶ 

ʦʧʘʩʥʦʩʪʴ ʩʠʪʫʘʮʠʠ. 

ʂʦʤʧʦʥʝʥʪ IV: ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʨʝʜʫʧʨʝʞʜʘʶʱʠʭ ʩʦʦʙʱʝʥʠʡ ʠ ʦʙʲʷʚʣʝʥʠʝ 

ʪʨʝʚʦʛʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʦʦʙʱʝʥʠʝ ʜʦʭʦʜʠʪ ʜʦ ʪʝʭ, ʢʪʦ ʧʦʪʝʥʮʠʘʣʴʥʦ, 

ʧʦʩʪʨʘʜʘʝʪ ʦʪ ʦʞʠʜʘʝʤʦʡ ʏʉ. ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʝʨʝʜʘʯʠ ʩʦʦʙʱʝʥʠʷ 

ʪʝʤ, ʢʦʤʫ ʦʥʦ ʧʨʝʜʥʘʟʥʘʯʝʥʦ. ʅʠʞʝʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠʛʨʘʶʪ 

ʦʧʨʝʜʝʣʝʥʥʫʶ ʨʦʣʴ ʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʠ ʧʝʨʝʜʘʯʝ ʧʨʝʜʫʧʨʝʞʜʝʥʠʡ ʠ ʜʦʣʞʥʳ ʙʳʪʴ 

ʚʢʣʶʯʝʥʳ ʚ ʩʠʩʪʝʤʫ ʦʧʦʚʝʱʝʥʠʷ: ʥʘʩʝʣʝʥʠʝ; ʉʄʀ; ʤʝʩʪʥʳʝ ʠ ʨʝʛʠʦʥʘʣʴʥʳʝ ʚʣʘʩʪʠ; 

ʘʚʘʨʠʡʥʳʝ ʩʣʫʞʙʳ; ʦʙʲʝʢʪʳ ʵʢʦʥʦʤʠʢʠ ʠ ʦʪʨʘʩʣʠ; ʅʇʆ ʠ ʪ.ʜ. 

ʉʫʱʝʩʪʚʫʶʪ ʦʙʱʠʝ ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʙ ʦʧʘʩʥʦʩʪʷʭ ʠ ʜʝʡʩʪʚʠʷʭ, 

ʢʦʪʦʨʳʝ ʩʣʝʜʫʝʪ ʧʨʝʜʧʨʠʥʷʪʴ. ʇʨʝʜʫʧʨʝʞʜʝʥʠʷ çʦʙʱʝʛʦè ʭʘʨʘʢʪʝʨʘ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʚ 

ʟʦʥʝ ʠʣʠ ʤʝʩʪʥʦʩʪʠ, ʧʦʜʚʝʨʞʝʥʥʳʤ ʨʠʩʢʫ. çʉʧʝʮʠʬʠʯʝʩʢʠʝè ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ 

ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʦʧʨʝʜʝʣʝʥʥʫʶ ʛʨʫʧʧʫ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʢʘʢʫʶ-ʪʦ ʯʘʩʪʴ 

ʥʘʩʝʣʝʥʠʷ, ʧʦʜʚʝʨʛʘʶʱʫʶʩʷ ʦʧʘʩʥʦʩʪʠ, ʠʣʠ ʛʨʫʧʧʳ, ʠʤʝʶʱʠʝ ʩʧʝʮʠʬʠʯʝʩʢʠʝ 

ʧʦʪʨʝʙʥʦʩʪʠ ʠʣʠ ʦʩʦʙʝʥʥʦ ʫʷʟʚʠʤʳʝ, ʢʘʢ ʥʘʧʨʠʤʝʨ, ʙʦʣʴʥʳʝ ʠʣʠ ʧʨʝʩʪʘʨʝʣʳʝ, ʦʯʝʥʴ 

ʙʝʜʥʳʝ ʠ ʪ.ʜ. 

ʂʦʤʧʦʥʝʥʪ V: ɸʥʘʣʠʟ. ɸʥʘʣʠʟ ʦʧʦʚʝʱʝʥʠʷ ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʨʝʛʫʣʷʨʥʦ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʩʪʦʨʦʥ ʨʘʟʨʘʙʦʪʢʠ ʤʝʨ ʧʦ ʫʩʪʨʘʥʝʥʠʶ 

ʥʝʜʦʩʪʘʪʢʦʚ, ʦʩʦʙʝʥʥʦ ʧʦʩʣʝ ʘʧʨʦʙʘʮʠʠ ʩʠʩʪʝʤʳ ʚ ʏʉ. ʅʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʘʥʘʣʠʟ 

ʩʠʩʪʝʤʳ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ: ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʤ, ʨʝʛʠʦʥʘʣʴʥʦʤ, ʤʝʩʪʥʦʤ ʠ ʵʪʘʧʘʭ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ, ʨʘʟʨʘʙʦʪʢʠʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. ʇʨʠ ʘʥʘʣʠʟʝ ʩʣʝʜʫʝʪ 

ʫʯʠʪʳʚʘʪʴ ʤʥʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʪʦ ʝʩʪʴ ʥʘʩʝʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʮʝʥʷʪ ʧʫʪʠ ʧʝʨʝʜʘʯʠ 

ʩʦʦʙʱʝʥʠʷ, ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʧʦʣʝʟʥʦʩʪʴ. 

ʊʘʢʦʛʦ ʨʦʜʘ ʘʥʘʣʠʟ ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʚʩʢʦʨʝ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʤʠʥʦʚʘʣʘ ʏʉ, ʧʦʢʘ ʚʩʝ 

ʜʝʪʘʣʠ ʝʱʝ ʥʝ ʟʘʙʳʪʳ, ʘ ʪʘʢʞʝ ʧʦʩʣʝ ʚʘʞʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʣʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ 

ʠʟʤʝʥʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʩʤʝʥʘ ʧʝʨʩʦʥʘʣʘ ʠʣʠ ʨʝʩʪʨʫʢʪʫʨʠʟʘʮʠʷ ʦʪʜʝʣʦʚ, ʜʝʮʝʥʪʨʘʣʠʟʘʮʠʷ 

ʦʙʷʟʘʥʥʦʩʪʝʡ ʠ ʪ.ʜ. ɼʦ ʟʘʜʝʡʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤʳ, ʞʝʣʘʪʝʣʴʥʦ ʝʝ ʦʧʨʦʙʦʚʘʪʴ ʚ ʫʯʝʥʠʷʭ ʠʣʠ 

ʩʤʦʜʝʣʠʨʦʚʘʥʥʳʭ ʩʠʪʫʘʮʠʷʭ, ʘ ʘʥʘʣʠʟ, ʧʨʦʚʦʜʠʤʳʡ ʧʦʩʣʝ ʘʧʨʦʙʘʮʠʠ, ʜʦʣʞʝʥ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ, ʠʭ ʜʝʡʩʪʚʠʝ ʠ ʧʨʝʜʣʘʛʘʪʴ ʧʫʪʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ. ɸʥʘʣʠʟ 

ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʚ ʬʦʨʤʝ ʦʙʫʯʝʥʠʷ ʠʣʠ ʜʠʩʢʫʩʩʠʦʥʥʳʭ ʛʨʫʧʧ (ʥʘ ʫʨʦʚʥʝ ʤʝʩʪʥʦʛʦ 

ʥʘʩʝʣʝʥʠʷ), ʠʣʠ ʙʦʣʝʝ ʬʦʨʤʘʣʴʥʦ ʚ ʚʠʜʝ ʩʝʤʠʥʘʨʦʚ. ʉʣʝʜʫʝʪ ʩʦʟʜʘʪʴ ʦʪʢʨʳʪʫʶ 

ʘʪʤʦʩʬʝʨʫ, ʛʜʝ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʣʳʰʘʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʫʶ ʢʨʠʪʠʢʫ.  
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ʉʆɿɼɸʅʀɽ ʉʀʉʊɽʄʓ ʈɸʅʅɽɻʆ ʆʇʆɺɽʑɽʅʀʗ ʆʊ ʇʈʀʈʆɼʅʓʍ ɹɽɼʉʊɺʀʗʍ ɺɼʆʃʔ ʈɽʂʀ 
ʊɽɹʆʃʗʁ 

ɺ ʨʘʙʦʪʝ ʢʨʘʪʢʦ ʦʩʚʝʱʘʝʪʩʷ ʚʘʨʠʘʥʪ ʧʨʝʜʣʘʛʘʝʤʦʡ ʢʦʥʮʝʧʮʠʠ ʩʠʩʪʝʤʳ ʨʘʥʥʝʛʦ ʦʧʦʚʝʱʝʥʠʷ 

ʥʘʩʝʣʝʥʠʷ (ʉʈʆ) ʦ ʛʨʦʟʷʱʝʡ ʦʧʘʩʥʦʩʪʠ, ʯʪʦʙʳ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʨʠʥʷʪʠʶ ʤʝʨ ʧʦ ʫʩʠʣʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʤʠʥʠʤʠʟʘʮʠʠ ʫʱʝʨʙʘ. 
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ESTABLISHING AN EARLY ALERT SYSTEM FROM NATURAL DISASTERS  

ALONG THE TABOLYA RIVER  

The work summarizes the proposed concept of the early warning system (EWS) of the population of the 

impending hazard events to promote the adoption of measures to enhance security and minimize its consequences. 

Key words: emergency, hazard, population, security, complex, vulnerability, threat, concept, system, 

warning, component. 
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ʊʋʈʀʉʊʀʏɽʉʂʀʁ ʇʆʊɽʅʎʀɸʃ ʀ ʇʈʆɹʃɽʄʓ ʈɸɿɺʀʊʀʗ 

ʕʂʆʃʆɻʀʏɽʉʂʆɻʆ ʊʋʈʀɿʄɸ ɺ ʎɽʅʊʈɸʃʔʅʆʄ ʊɸɼɾʀʂʀʉʊɸʅɽ 
 

ʄʫʨʪʘʟʘʝʚ ʋ.ʀ., ɸʤʦʥʘʪʦʚʘ ʄ.ɸ. 

ʊʘʜʞʠʢʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʉ.ɸʡʥʠ, 

ʊʘʜʞʠʢʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʢʦʤʤʝʨʮʠʠ 

 

ʈʝʩʧʫʙʣʠʢʘ ʊʘʜʞʠʢʠʩʪʘʥ ʦʙʣʘʜʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʤ ʪʫʨʠʩʪʠʯʝʩʢʠʤ ʠ ʨʝʢʨʝʘʮʠʦʥʥʳʤ 

ʧʦʪʝʥʮʠʘʣʦʤ, ʙʦʣʴʰʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʪʫʨʠʟʤʘ ʢʘʢ ʚʥʫʪʨʝʥʥʝʛʦ, ʪʘʢ ʠ 

ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ (ʪʘʙʣ. 1). ʈʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʨʝʩʧʫʙʣʠʢʠ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ 

ʪɻʘʧʝ. ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʫʨʠʩʪʩʢʦʛʦ ʠ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʨʝʩʧʫʙʣʠʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʎʝʥʪʨʘʣʴʥʦʛʦ ʊʘʜʞʠʢʠʩʪʘʥʘ, ʠʤʝʝʪ ʚʘʞʥʦʝ ʥʘʫʯʥʦ-

ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ʆʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʘ ʧʨʠʦʙʨʝʪʘʝʪ ʚ ʩʚʷʟʠ ʩ 

ʧʦʚʳʰʝʥʠʝʤ ʨʦʣʠ ʪʫʨʠʟʤʘ ʚ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʨʘʟʚʠʪʠʠ ʩʪʨʘʥʳ, ʫʢʨʝʧʣʝʥʠʝʤ 

ʧʦʟʠʮʠʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʚ ʨʝʰʝʥʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʤʠʨʦʚʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ 

ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʦʙʣʝʤ. 
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ʈʝʢʨʝʘʮʠʦʥʥʳʡ ʣʘʥʜʰʘʬʪ ʎʝʥʪʨʘʣʴʥʦʛʦ ʊʘʜʞʠʢʠʩʪʘʥʘ ʢʘʢ ʦʙʲʝʢʪ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʪʫʨʠʟʤʘ ʚ ʪʝʯʝʥʠʝ ʤʥʦʛʠʭ ʣʝʪ ʙʳʣ ʧʨʝʜʤʝʪʦʤ ʠʟʫʯʝʥʠʷ ʚ ʧʣʘʥʝ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ 

ʪʝʨʨʠʪʦʨʠʡ. ʆʜʥʘʢʦ ʪʫʨʠʩʪʩʢʠʡ ʠ ʨʝʢʨʝʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʩʪʨʘʥʳ, ʧʫʪʠ ʠ ʤʝʪʦʜʳ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʘʨʢʦʚ, ʧʨʠʨʦʜʥʳʭ ʟʘʧʦʚʝʜʥʠʢʦʚ ʦʩʦʙʝʥʥʦ ʩ 

ʫʯʝʪʦʤ ʥʦʚʳʭ ʨʳʥʦʯʥʳʭ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʠʩʩʣʝʜʦʚʘʥʳ ʥʝʜʦʩʪʘʪʦʯʥʦ. 
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ʆʪʩʫʪʩʪʚʫʶʪ ʪʘʢʞʝ ʩʝʨʴʝʟʥʳʝ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʠʩʪʦʨʠʢʦ-

ʢʫʣʴʪʫʨʥʳʭ ʨʝʩʫʨʩʦʚ, ʚʦʟʤʦʞʥʦʩʪʝʡ ʪʫʨʠʩʪʩʢʠʭ ʙʘʟ ʠ ʦʙʲʝʢʪʦʚ ʧʨʠʸʤʘ ʪʫʨʠʩʪʦʚ, 

ʠʩʧʦʣʴʟʦʚʘʥʠ ʁ ʠʩʢʫʩʩʪʚ ʣʘʥʜʰʘʬʪʘ ʠ ʨʝʤʝʩʣʘ ʎʝʥʪʨʘʣʴʥʦʛʦ ʊʘʜʞʠʢʠʩʪʘʥʘ ʜʣʷ 

ʧʨʠʚʣʝʯʝʥʠʷ ʪʫʨʠʩʪʦʚ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʪʫʨʠʩʪʩʢʦʛʦ ʠ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʢʘʢ 

ʦʙʲʝʢʪ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ ʎʝʥʪʨʘʣʴʥʦʛʦ ʊʘʜʞʠʢʠʩʪʘʥʘ, ʦʧʨʝʜʝʣʝʥʠʝ ʧʫʪʝʡ ʠ 

ʤʝʪʦʜʦʚ ʝʛʦ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʤʝʝʪ ʚʘʞʥʦʝ ʢʘʢ ʥʘʫʯʥʦʝ, ʪʘʢ ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ. ʈʝʢʨʝʘʮʠʦʥʥʳʝ ʣʘʥʜʰʘʬʪʳ (ʣʝʯʝʙʥʳʝ, ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʝ, ʩʧʦʨʪʠʚʥʳʝ ʠ 

ʧʦʟʥʘʚʘʪʝʣʴʥʳʝ), ʦʩʦʙʝʥʥʦ ʨʝʢʨʝʘʮʠʦʥʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʳʝ ʣʘʥʜʰʘʬʪʳ, ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ 

ʧʨʠʛʦʜʥʳʤʠ ʜʣʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ. 

ʆʩʥʦʚʥʳʝ ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʟʘʥʷʪʠʷ - ʵʢʩʢʫʨʩʠʠ ʢ ʦʙʲʝʢʪʘʤ ʧʨʠʨʦʜʳ ʠ ʢʫʣʴʪʫʨʳ, 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʚʳʩʦʢʫʶ ʥʘʫʯʥʫʶ, ʜʫʭʦʚʥʫʶ ʠ ʵʩʪʝʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ. ʉʘʤʠ ʵʢʩʢʫʨʩʠʠ 

ʚʢʣʶʯʘʶʪ ʥʝ ʪʦʣʴʢʦ ʦʩʤʦʪʨ ʦʙʲʝʢʪʦʚ, ʥʦ ʠ ʟʥʘʢʦʤʩʪʚʦ ʩ ʠʭ ʦʩʥʦʚʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, 

ʠʩʪʦʨʠʝʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʜʠʥʘʤʠʢʦʡ ʚʦ ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʤʝʩʪʥʳʤʠ ʦʙʳʯʘʷʤʠ ʠ 

ʪʨʘʜʠʮʠʦʥʥʳʤ ʫʢʣʘʜʦʤ ʞʠʟʥʠ ʠ ʪ.ʜ. ɺ ʩʨʘʚʥʝʥʠʠ ʩ ʧʝʨʝʯʠʩʣʝʥʥʳʤʠ ʚʳʰʝ ʪʠʧʘʤʠ 

ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ, ʧʦʟʥʘʚʘʪʝʣʴʥʘʷ ʨʝʢʨʝʘʮʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʝʩʴʤʘ 

ʥʝʦʜʥʦʟʥʘʯʥʦʡ ʪʨʝʙʦʚʘʪʝʣʴʥʦʩʪʴʶ ʢ ʥʘʣʠʯʠʶ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ 

ʨʝʩʫʨʩʦʚ ʢʘʢ ʦʙʲʝʢʪʦʚ ʦʩʤʦʪʨʘ ʠ ʠʟʫʯʝʥʠʷ. ʇʦ ʩʪʝʧʝʥʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʣʘʥʜʰʘʬʪʳ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ, ʧʨʠʙʣʠʞʘʶʪʩʷ ʢ ʨʝʢʨʝʘʮʠʦʥʥʦ-

ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʤ [1,2]. 

ʎʝʥʪʨʘʣʴʥʳʡ ʊʘʜʞʠʢʠʩʪʘʥ (ɻʠʩʩʘʨʦ-ɸʣʘʡ, 34 ʪʳʩ.ʢʤ
2
) ʦʭʚʘʪʳʚʘʝʪ ʪʝʨʨʠʪʦʨʠʶ 

ʊʫʨʢʝʩʪʘʥʩʢʦʛʦ, ɿʝʨʘʚʰʘʥʩʢʦʛʦ, ɻʠʩʩʘʨʩʢʦʛʦ ʠ ʂʘʨʘʪʝʛʠʥʩʢʦʛʦ ʭʨʝʙʪʦʚ ʠ ʌʘʥʩʢʠʝ ʛʦʨʳ. 

ʅʘʠʙʦʣʝʝ ʧʦʩʝʱʘʝʤʳʝ ʧʦʟʥʘʚʘʪʝʣʴʥʦ-ʧʨʠʨʦʜʥʳʝ ʣʘʥʜʰʘʬʪʳ ʥʳʥʝ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʥʘ 

ʛʨʘʥʠʮʘʭ ʥʘʮʠʦʥʘʣʴʥʳʭ ʠ ʧʨʠʨʦʜʥʳʭ ʧʘʨʢʦʚ, ʪʘʢʠʭ ʢʘʢ ɿʘʧʦʚʝʜʥʠʢ çʈʘʤʠʪè, ʊʘʜʞʠʢʩʢʠʡ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ, ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʟʘʧʦʚʝʜʥʠʢʠ, ʅʘʮʠʦʥʘʣʴʥʳʝ ʧʨʠʨʦʜʥʳʝ ʧʘʨʢʠ, 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʟʘʢʘʟʥʠʢʠ. 

ʇʦʤʠʤʦ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ, ʯʝʪʢʦ ʧʨʠʫʨʦʯʝʥʥʳʭ ʢ ʢʘʢʦʤʫ-ʣʠʙʦ ʦʜʥʦʤʫ ʠʟ 

ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ ʪʠʧʦʚ, ʚʳʜʝʣʷʶʪʩʷ ʣʘʥʜʰʘʬʪʳ ʩʤʝʰʘʥʥʦʛʦ ʪʠʧʘ, ʫ ʢʦʪʦʨʳʭ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʠ ʨʝʢʨʝʘʮʠʦʥʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʧʦʜʭʦʜʠʪ ʜʣʷ ʚʝʩʴʤʘ 

ʨʘʟʣʠʯʥʳʭ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʟʘʥʷʪʠʡ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʤʘʨʰʨʫʪʥʳʡ ʪʫʨʠʟʤ (ʧʦ ʛʦʨʥʳʤ 

ʭʨʝʙʪʘʤ ɻʠʩʩʘʨʘ, ɻʠʩʩʘʨʩʢʦʡ ʢʨʝʧʦʩʪʠ, ʟʘʢʘʟʥʠʢʫ ɸʣʤʦʩʠ, ɿʘʧʦʚʝʜʥʠʢʫ ʈʘʤʠʪ, ʚʦʜʥʳʤ 

ʠʩʪʦʯʥʠʢʘʤ ʍʦʜʞʘ-ʆʙʠʛʘʨʤ, ʆʙʠ-ɻʘʨʤ, ʥʘʮʠʦʥʘʣʴʥʳʤ ʤʫʟʝʷʤ ʵʪʥʦʛʨʘʬʠʠ, ʌʘʥʩʢʠʤ 

ʛʦʨʘʤ, ʦʟʝʨʫ ʀʩʢʘʥʜʝʨʢʫʣʴ ʠ ʪ.ʜ.) ʭʘʨʘʢʪʝʨʝʥ ʢʘʢ ʜʣʷ ʨʝʢʨʝʘʮʠʦʥʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ, ʪʘʢ 

ʠ ʜʣʷ ʨʝʢʨʝʘʮʠʦʥʥʦ-ʩʧʦʨʪʠʚʥʳʭ ʣʘʥʜʰʘʬʪʦʚ. ɽʩʣʠ ʚ ʧʨʦʛʨʘʤʤʫ ʪʫʨʠʩʪʩʢʠʭ ʧʫʪʝʰʝʩʪʚʠʡ 

ʚʢʣʶʯʘʶʪʩʷ ʬʫʥʢʮʠʠ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʛʦ ʧʨʦʩʚʝʱʝʥʠʷ ʠʣʠ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʪʦ 

ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʫʞʝ ʦ ʨʘʟʚʠʪʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʣʘʥʜʰʘʬʪ 

ʧʨʠʦʙʨʝʪʘʝʪ ʩʪʘʪʫʩ ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʝʢʨʝʘʮʠʦʥʥʦ-ʩʧʦʨʪʠʚʥʦʛʦ, ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʛʦ ʠ 

ʵʢʦʣʦʛʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ. ʂ ʪʘʢʠʤ ʣʘʥʜʰʘʬʪʘʤ ʦʪʥʦʩʠʪʩʷ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʦʩʦʙʦ 

ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ ʥʘʮʠʦʥʘʣʴʥʳʭ ʠ ʧʨʠʨʦʜʥʳʭ ʧʘʨʢʦʚ ʢʘʢ ʦʪʝʯʝʩʪʚʝʥʥʳʭ (ʨʠʩ 1), 

ʪʘʢ ʠ ʟʘʨʫʙʝʞʥʳʭ. ʇʨʠ ʥʘʣʠʯʠʠ ʚ ʧʨʝʜʝʣʘʭ ʛʦʨʥʳʭ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ ʥʝ ʪʦʣʴʢʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʭ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʥʦ ʝʱʝ ʠ ʙʘʣʴʥʝʦʣʦʛʠʯʝʩʢʠʭ 

ʨʝʩʫʨʩʦʚ, ʚʩʝ ʯʝʪʳʨʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʪʠʧʘ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ, ʦ ʢʦʪʦʨʳʭ 

ʛʦʚʦʨʠʣʦʩʴ ʚʳʰʝ, ʧʦ ʩʫʪʠ, ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʦʜʠʥ. ʀʤʝʥʥʦ ʪʘʢʠʝ ʣʘʥʜʰʘʬʪʳ ʩʦʩʪʘʚʣʷʶʪ 

ʪʝʨʨʠʪʦʨʠʠ ʧʨʠʨʦʜʥʦʛʦ ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʘʜʘ- ʧʘʨʢʘ çʀʨʘʤè ʚ ʛ.ɼʫʰʘʥʙʝ ʠ ʐʠʨʢʝʥʪʩʢʦʛʦ 

ʠʩʪʦʨʠʢʦ-ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʘ, ʛʜʝ ʠʤʝʝʪʩʷ ʤʫʟʝʡ ʧʨʠʨʦʜʳ ʠ ʨʘʟʚʝʪʚʣʝʥʥʘʷ ʩʝʪʴ ʪʫʨʠʩʪʩʢʠʭ 

ʪʨʦʧ, ʧʨʠʯʝʤ ʨʘʟʥʦʡ ʢʘʪʝʛʦʨʠʠ ʩʣʦʞʥʦʩʪʠ ʩ ʷʨʢʦ ʚʳʨʘʞʝʥʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʴʶ ʵʢʩʢʫʨʩʠʦʥʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʪʝʨʨʠʪʦʨʠʠ ʩ ʫʥʠʢʘʣʴʥʳʤʠ ʧʨʠʨʦʜʥʳʤʠ 

ʧʝʡʟʘʞʘʤʠ ʂʘʤʘʨʦʫ ʈʘʰʪʩʢʦʛʦ ʨʘʡʦʥʘ, ʛʦʨʷʯʝʨʝʯʝʥʩʢʠʤʠ ʪʝʨʤʘʣʴʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ 

ʂʫʩʘʚʣʠʩʘʡ, ʧʦʩʝʱʘʝʤʳʤʠ ʩ ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʤʠ ʠ ʣʝʯʝʙʥʳʤʠ ʮʝʣʷʤʠ. 
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ʈʠʩ.1. ʆʩʦʙʦʦʭʨʘʥʷʝʤʳʝ ʧʨʠʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʎʝʥʪʨʘʣʴʥʦʛʦ ʊʘʜʞʠʢʠʩʪʘʥʘ 

 

ɺ ʢʘʯʝʩʪʚʝ ʛʣʘʚʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʚʦʟʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʣʘʥʜʰʘʬʪʘ, ʚʳʩʪʫʧʘʶʪ ʩʣʝʜʫʶʱʠʝ ʧʦʜʩʠʩʪʝʤʳ: 1) ʦʪʜʳʭʘʶʱʠʝ (ʠʣʠ 

ʨʝʢʨʝʘʥʪʳ), 2) ʦʨʛʘʥʠʟʘʪʦʨʳ, 3) ʧʨʠʨʦʜʥʳʡ (ʠʩʭʦʜʥʳʡ) ʣʘʥʜʰʘʬʪ. ʆʙʲʝʢʪʳ ʢʫʣʴʪʫʨʥʦʛʦ 

ʠ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʥʘʩʣʝʜʠʷ, ʘ ʪʘʢʞʝ ʨʝʢʨʝʘʮʠʦʥʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʦʙʩʣʫʞʠʚʘʶʱʠʡ ʧʝʨʩʦʥʘʣ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʵʣʝʤʝʥʪʳ ʧʦʜʩʠʩʪʝʤ, ʚʭʦʜʷʱʠʝ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʚ ʫʢʘʟʘʥʥʳʝ ʚʳʰʝ ʦʩʥʦʚʥʳʝ 

ʩʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ. 

ʇʨʠ ʵʪʦʤ ʢʘʢ ʪʝ, ʪʘʢ ʠ ʜʨʫʛʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʥʘ ʬʦʥʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʧʨʠʨʦʜʥʦʛʦ ʣʘʥʜʰʘʬʪʘ, ʢʦʪʦʨʳʡ ʚ ʩʠʣʫ ʩʚʦʝʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʨʘʟʚʠʪʠʷ ʦʙʣʘʜʘʝʪ ʥʝʢʦʪʦʨʳʤ 

ʥʘʙʦʨʦʤ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʩʚʦʡʩʪʚ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʭ ʦʧʨʝʜʝʣʝʥʥʳʡ ʫʨʦʚʝʥʴ ʝʛʦ 

ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʨʝʢʨʝʘʮʠʦʥʥʳʤ ʥʘʛʨʫʟʢʘʤ.  

ɺ ʠʪʦʛʝ ʚʩʝ ʪʨʠ ʩʦʩʪʘʚʣʷʶʱʠʝ (ʦʪʜʳʭʘʶʱʠʝ, ʦʨʛʘʥʠʟʘʪʦʨʳ ʠ ʩʘʤ ʧʨʠʨʦʜʥʳʡ 

ʣʘʥʜʰʘʬʪ), ʨʘʟʚʠʚʘʷʩʴ ʠʥʪʝʛʨʠʨʦʚʘʥʦ, ʦʧʨʝʜʝʣʷʶʪ ʜʘʣʴʥʝʡʰʝʝ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʣʘʥʜʰʘʬʪʘ ʢʘʢ ʧʨʠʨʦʜʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʵʢʦʩʠʩʪʝʤʳ, ʠʩʧʦʣʴʟʫʶʱʝʡʩʷ 

ʜʣʷ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʮʝʣʝʡ. ʀ ʠʤʝʥʥʦ ʵʪʦ ʪʨʠʝʜʠʥʩʪʚʦ ʧʦʜʩʠʩʪʝʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʛʣʘʚʥʳʡ ʠ ʚʝʩʴʤʘ ʠʥʪʝʨʝʩʥʳʡ ʜʣʷ ʠʟʫʯʝʥʠʷ ʦʙʲʝʢʪ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ. 

 

ʊʘʙʣʠʮʘ 2. ʆʩʦʙʦ ʦʭʨʘʥʷʝʤʳʝ ʧʨʠʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʎʝʥʪʨʘʣʴʥʦʛʦ ʊʘʜʞʠʢʠʩʪʘʥʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʭʦʟʷʡʩʪʚʘ 

ʆʙʱʘʷ 

ʧʣʦʱʘʜʴ 

(ʪʳʩ.ʛʘ.) 

ɺ.ʪ.ʯ. 

ʧʦʢʨʳʪʘʷ 

ʣʝʩʦʤ 

(ʪʳʩ.ʛʘ) 

ʇʦʭʦʜʥʳʡ 

ʟʝʤ. (ʛʘ) 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ɻʃʌ
*
 ʧʦ 

ʬʦʨʤʘʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʉʚʦʙʦʜʥʳʡ 

ɻʃʌ 

(ʪʳʩ.ʛʘ) 

ɼʦʣʛʦʩʨʦʯʥʦʝ 

ʧʦʣʴʟʦʚ. ʩ/ʭ 

ʧʨʝʜʧʨ. (ʪʳʩ.ʛʘ) 

ɿʘʧʦʚʝʜʥʠʢ ʈʦʤʠʪ 16,1 5,2 - - - 

ʐʠʨʢʝʥʪʩʢʠʡ ʠʩʪʦʨʠʢʦ-

ʧʨʠʨʦʜʥʳʡ ʧʘʨʢ 

3,0 1,0 - - - 

ʃʝʩʭʦʟ-ʧʘʨʢ çʇʦʙʝʜʘè 

ʍʫʢʫʤʘʪʘ ʛ.ɼʫʰʘʥʙʝ 

0.9 0.4 - 0.9 - 
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ʪʝʨʨʠʪʦʨʠʷʤ ʦʪʥʦʩʷʪʩʷ (ʪʘʙʣ.2,3) ɿʘʧʦʚʝʜʥʠʢ ʈʘʤʠʪ, ʐʠʨʢʝʥʪʩʢʠʡ ʠʩʪʦʨʠʢʦ-ʧʨʠʨʦʜʥʳʡ 

ʧʘʨʢ, ʣʝʩʭʦʟ-ʧʘʨʢ çʇʦʙʝʜʘè. 

ʀʤʝʥʥʦ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ, ʪʫʨʠʩʪʩʢʠʝ ʠ ʨʝʢʨʝʘʮʠʦʥʥʦ-ʣʘʥʜʰʘʬʪʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʟʘʧʦʚʝʜʥʠʢʘ ʈʘʤʠʪʜʝʣʘʶʪ ʝʛʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʜʣʷ ʪʫʨʠʩʪʦʚ. ʂʘʢ 

ʪʫʨʠʩʪʠʯʝʩʢʘʷ ʟʦʥʘ ʟʘʧʦʚʝʜʥʠʢ ʠʤʝʝʪ ʚʩʝ ʧʨʝʜʧʦʩʳʣʢʠ ʠ ʫʩʣʦʚʠʷ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ 

ʘʢʪʠʚʥʳʭ, ʩʧʦʨʪʠʚʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ, ʨʝʢʨʝʘʮʠʦʥʥʳʭ, ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ, 

ʵʢʦʪʫʨʠʩʪʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

ʎʝʥʪʨʘʣʴʥʘʷ ʫʩʘʜʴʙʘ ʟʘʧʦʚʝʜʥʠʢʘ ʈʘʤʠʪ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʝʛʦ ʶʞʥʦʡ ʯʘʩʪʠ, ʥʘ ʙʝʨʝʛʫ 

ʨ.ʉʘʨʜʘʠ ʄʠʸʥʘ, ʚ 2 ʢʤ ʦʪ ʧʦʩʸʣʢʘ ʈʘʤʠʪ. ɺ ʟʘʧʦʚʝʜʥʠʢʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʯʪʠ ʚʩʝ 

ʦʩʥʦʚʥʳʝ ʛʦʨʥʦʣʝʩʥʳʝ ʵʢʦʩʠʩʪʝʤʳ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʜʘʥʥʦʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʝʛʠʦʥʘ. ɺ 

ʮʝʣʦʤ ʬʣʦʨʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ ʟʘʧʦʚʝʜʥʠʢʝ ʜʦʩʪʘʪʦʯʥʦ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʘ ʜʣʷ 

ʎʝʥʪʨʘʣʴʥʦʛʦ ʊʘʜʞʠʢʠʩʪʘʥʘ, ʪʘʢ ʢʘʢ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 40% ʦʪ ʨʝʛʠʦʥʘʣʴʥʦʡ ʬʣʦʨʳ ʠ 20% 

ʦʪ ʬʣʦʨʳ ʚʩʝʛʦ ʊʘʜʞʠʢʠʩʪʘʥʘ. ʊʘʢʞʝ ʪʝʨʨʠʪʦʨʠʷ ʟʘʧʦʚʝʜʥʠʢʘ ʦʯʝʥʴ ʙʦʛʘʪʘ 

ʣʝʢʘʨʩʪʚʝʥʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ 180 ʚʠʜʘʤʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʣʘʛʦʪʚʦʨʥʦ 

ʧʦʩʣʫʞʠʪʴ ʜʣʷ ʣʝʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

 

ʊʘʙʣʠʮʘ 3. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʘʧʦʚʝʜʥʠʢʦʚ ʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ  

ʎʝʥʪʨʘʣʴʥʦʛʦ ʊʘʜʞʠʢʠʩʪʘʥʘ 

ʅʘʟʚʘʥʠʝ ʠ 

ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ 
ɻʦʜ ʦʙʨʘʟʦʚʘʥʠʷ 

ʆʙʱʘʷ ʧʣʦʱʘʜʴ, 

ʪʳʩʷʯ ʛʘ 

ʏʠʩʣʦ ʦʭʨʘʥʷʝʤʳʭ ʚʠʜʦʚ 

ʟʚʝʨʝʡ ʧʪʠʮ ʨʘʩʪʝʥʠʡ 

ɿʘʧʦʚʝʜʥʠʢ çʈʘʤʠʪè  1959 16162 31 150 900 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ ʆʪʚʦʜ ʟʝʤʝʣʴ ʚ 

2002 ʛ. 
2611674 16 12 2000 

 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʘʣʛʦʨʠʪʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʜʥʦʛʦ ʠʟ ʦʩʥʦʚʥʳʭ ʠ 

ʥʝʦʙʭʦʜʠʤʳʭ ʦʙʲʝʢʪʦʚ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ - ʧʝʰʝʛʦ ʪʫʨʠʩʪʩʢʦʛʦ 

ʤʘʨʰʨʫʪʘ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʣʘʥʜʰʘʬʪʦʚʝʜʝʥʠʷ, ʦʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʛʝʦʩʠʩʪʝʤʫ ʦʩʦʙʦʛʦ ʪʠʧʘ, ʩʦʟʜʘʥʥʫʶ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ çʦʜʥʦʨʦʜʥʦʛʦ ʥʘʯʘʣʘè- ʪʫʨʠʩʪʦʚ ʠ 

ʚʢʣʶʯʘʶʱʫʶ ʚʩʶ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʦʨʦʞʜʝʥʥʳʭ ʵʪʠʤ ʥʘʯʘʣʦʤ ʠ ʟʘʚʠʩʠʤʳʭ ʦʪ ʥʝʛʦ 

ʷʚʣʝʥʠʡ. ʇʨʠʚʝʜʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʛʝʦʩʠʩʪʝʤ ʵʪʦʛʦ ʪʠʧʘ ʚ ʦʙʱʠʭ ʯʝʨʪʘʭ ʟʘʠʤʩʪʚʦʚʘʥʦ 

ʥʘʤʠ ʫ ɸ. ʖ. ʈʝʪʝʶʤʘ [3] ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʝʜʣʦʞʝʥʥʦʤʫ ʠʤ ʧʦʥʷʪʠʶ ʭʦʨʠʦʥʦʚ, ʢʦʪʦʨʳʝ 

ʩʪʨʫʢʪʫʨʥʦ ʩʦʩʪʦʷʪ ʠʟ ʷʜʨʘ ʠ ʦʢʨʫʞʘʶʱʠʭ ʝʛʦ ʦʙʦʣʦʯʝʢ. 

ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʪʝʤʝ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʦʝʦʙʨʘʟʥʳʤ ʷʜʨʦʤ- ʧʦʪʦʢʦʤ 

ʛʝʦʩʠʩʪʝʤʳ, ʦʙʨʘʟʦʚʘʥʥʦʡ ʚ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʨʝʢʨʝʘʥʪʦʚ, ʷʚʣʷʝʪʩʷ 

ʪʫʨʠʩʪʩʢʘʷ ʪʨʦʧʘ ʩ ʧʣʦʪʥʦ ʫʪʦʧʪʘʥʥʦʡ ʠ ʦʙʥʘʞʝʥʥʦʡ ʮʝʥʪʨʘʣʴʥʦʡ ʦʩʝʚʦʡ ʯʘʩʪʴʶ ʠ 

ʥʝʩʢʦʣʴʢʠʤʠ ʚʳʪʷʥʫʪʳʤʠ ʚ ʪʦʤ ʞʝ ʥʘʧʨʘʚʣʝʥʠʠ ʯʪʦ ʠ ʪʨʦʧʘ, ʧʦʣʦʩʘʤʠ ʥʘ ʦʢʨʫʞʘʶʱʝʡ 

ʪʝʨʨʠʪʦʨʠʠ. ʂʘʞʜʘʷ ʠʟ ʥʠʭ ʦʪʣʠʯʘʝʪʩʷ ʩʚʦʠʤ ʩʦʦʪʥʦʰʝʥʠʝʤ ʚʠʜʦʚ ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʡ, 

ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʨʘʟʣʠʯʥʳʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʛʨʫʧʧʘʤ ʩ ʨʘʟʥʳʤ ʧʨʦʝʢʪʠʚʥʳʤ ʧʦʢʨʳʪʠʝʤ, 

ʥʘʙʦʨʦʤ ʚʠʜʦʚ ʤʠʢʨʦ- ʠ ʤʝʟʦʬʘʫʥʳ ʠ ʪ.ʧ. 

ɺ ʵʪʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʧʦʩʪʝʧʝʥʥʦ ʦʩʣʘʙʣʷʷʩʴ, ʚ ʧʦʣʥʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ çʧʨʘʚʠʣʦʤ 

ʫʙʳʚʘʥʠʷè, ʠʜʝʪ ʧʨʦʮʝʩʩ ʫʤʝʥʴʰʝʥʠʷ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʝʩʪʝʩʪʚʝʥʥʦʡ (ʢʦʨʝʥʥʦʡ) 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ, ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʥʝʩʚʦʡʩʪʚʝʥʥʳʭ ʠʩʭʦʜʥʦʤʫ 

ʣʘʥʜʰʘʬʪʫ ʚʠʜʦʚ ʬʣʦʨʳ ʠ ʬʘʫʥʳ, ʠʟʤʝʥʝʥʠʷ ʙʠʦʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʪ.ʜ. ʊʘʢʦʝ 

ʧʦʩʪʝʧʝʥʥʦʝ ʦʩʣʘʙʣʝʥʠʝ ʦʜʥʠʭ ʠ ʫʩʠʣʝʥʠʝ ʜʨʫʛʠʭ ʧʨʦʮʝʩʩʦʚ ʧʦ ʦʙʦʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʦʪ 

ʪʨʦʧʳ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʣʠʟʢʠʭ ʧʦ ʪʠʧʫ ʧʦʣʝʡ, ʜʘʝʪ ʦʩʥʦʚʘʥʠʝ ʛʦʚʦʨʠʪʴ 

ʦ ʧʦʣʷʨʠʟʦʚʘʥʥʦʤ ʨʘʟʚʠʪʠʠ ʛʝʦʩʠʩʪʝʤʳ. ʇʨʠʚʝʜʝʥʥʳʡ ʧʨʠʤʝʨ ʠʟʫʯʝʥʠʷ ʪʫʨʠʩʪʩʢʦʡ 

ʪʨʦʧʳ ʢʘʢ ʬʨʘʛʤʝʥʪʘ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʣʘʥʜʰʘʬʪʘ ʧʦʢʘʟʳʚʘʝʪ ʝʝ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʴ ʢʘʢ 

ʦʜʥʦʛʦ ʠʟ ʦʙʲʝʢʪʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ɺ ʥʝʤ ʝʩʪʴ ʠ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʥʦʚʠʟʥʘ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ. ʈʝʢʨʝʘʮʠʦʥʥʳʡ ʣʘʥʜʰʘʬʪ ʢʘʢ ʦʙʲʝʢʪ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʪʫʨʠʟʤʘ ʜʦʣʞʝʥ ʠʤʝʪʴ ʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʝ ʦʪʣʠʯʠʷ, ʩʚʷʟʘʥʥʳʝ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩ ʝʛʦ 
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ʛʣʘʚʥʦʡ ʮʝʣʴʶ - ʧʦʣʫʯʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʟʥʘʥʠʡ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʧʦʚʳʰʝʥʠʠ 

ʢʫʣʴʪʫʨʳ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʩ ʧʨʠʨʦʜʦʡ.  

ɺ ʢʘʯʝʩʪʚʝ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʵʢʦʪʫʨʠʟʤʘ ʠ ʜʣʷ ʨʝʢʨʝʘʮʠʦʥʥʳʭ 

ʮʝʣʝʡ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠʨʦʜʥʳʝ ʟʘʢʘʟʥʠʢʠ ʎʝʥʪʨʘʣʴʥʦʛʦ ʊʘʜʞʠʢʠʩʪʘʥʘ (ʪʘʙʣ.4), ʚ 

ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʛʦʨʥʦʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʧʦʧʫʣʷʮʠʡ ʨʝʜʢʠʭ 

ʠ ʠʩʯʝʟʘʶʱʠʭ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ. 

 

ʊʘʙʣʠʮʘ 4. ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʧʨʠʨʦʜʥʳʝ ʟʘʢʘʟʥʠʢʠ ʎʝʥʪʨʘʣʴʥʦʛʦ ʊʘʜʞʠʢʠʩʪʘʥʘ 
 ̄ ʅʘʟʚʘʥʠʝ ʟʘʢʘʟʥʠʢʦʚ ʠ 

ʠʭ ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʝ 

ʇʣʦʱʘʜʴ 

(ʛʘ) 

ɻʦʜ 

ʩʦʟʜʘʥʠʷ 
ʂʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʘʢʘʟʥʠʢʦʚ 

1. ʆʟʝʨʦ ʀʩʢʘʥʜʝʨʢʫʣʴ, 

ɸʡʥʠʥʩʢʠʡ ʨʘʡʦʥ 
30 000 1969 

ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʛʦʨʥʦʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤ 

(ʘʨʯʘ, ʙʝʨʝʟʘ, ʵʬʝʜʨʘ ʠ ʜʨ.) 

2. 
ɿʝʨʘʚʰʘʥ, 

ʇʝʥʜʞʠʢʝʥʪʩʢʠʡ ʨʘʡʦʥ 
2300 1976 

ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʪʫʛʘʡʥʳʭ ʣʝʩʦʚ ʠ 

ʞʠʚʦʪʥʳʭ, ʦʙʠʪʘʶʱʠʭ ʚ ʥʠʭ (ʦʣʝʥʴ 

ʙʫʭʘʨʩʢʠʡ ʠ ʯʝʨʥʦʟʦʣʦʪʠʩʪʳʡ ʬʘʟʘʥ) 

3. ʉʘʡ-ɺʦʪʘ, ɸʡʥʠʥʩʢʠʡ 

ʨʘʡʦʥ 
4200 1970 

ɺ ʦʩʥʦʚʥʦʤ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʠ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʘʨʯʦʚʥʠʢʦʚ 

4. 
ɸʣʤʦʩʠ, ɻʠʩʩʘʨʩʢʠʡ 

ʨʘʡʦʥ 
6600 1983 

ɹʦʪʘʥʠʯʝʩʢʠʡ ʟʘʢʘʟʥʠʢ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʠ 

ʩʦʟʜʘʥʠʷ ʫʩʣʦʚʠʡ ʨʘʟʤʥʦʞʝʥʠʷ 

ʵʥʜʝʤʠʯʥʦʛʦ ʚʠʜʘ ʋʥʛʝʨʥʠʠ ɺʠʢʪʦʨʘ 

5. 
ʂʦʤʘʨʦʫ,ʈʘʰʪʩʢʠʡ 

ʨʘʡʦʥ 
9 000 1970 

ɻʦʨʥʦ-ʣʝʩʥʦʡ - ʚ ʮʝʣʷʭ ʩʦʭʨʘʥʝʥʠʷ 

ʤʝʜʚʝʜʷ, ʩʠʙʠʨʩʢʛʦ ʢʦʟʝʨʦʛʘ, ʩʥʝʞʥʦʛʦ 

ʙʘʨʩʘ, ʨʝʯʥʦʡ ʬʦʨʝʣʠ  

6. 

ʉʘʥʛʚʦʨ, 

ʊʘʚʠʣʴʜʘʨʠʥʩʢʠʡ ʨʘʡʦʥ 
50 900 1972 

ʉʦʭʨʘʥʝʥʠʝ ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʤʝʩʪʘ 

ʧʦʧʫʣʷʮʠʠ ʫʟʢʦʘʨʝʘʣʴʥʦʛʦ ʚʠʜʘ 

ʙʫʭʘʨʩʢʦʡ ʙʫʨʦʟʫʙʢʠ, ʛʦʨʥʦʣʝʩʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ 

 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ 

ʚ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʟʚʦʣʠʪ ʥʝ ʪʦʣʴʢʦ ʨʘʩʰʠʨʠʪʴ ʥʘʰʠ 

ʟʥʘʥʠʷ ʦ ʪʝʨʨʠʪʦʨʠʷʭ ʦʪʜʳʭʘ ʠ ʪʫʨʠʟʤʘ, ʚʥʝʩʪʠ ʯʪʦ- ʪʦ ʥʦʚʦʝ ʚ ʪʝʦʨʠʶ ʠ ʤʝʪʦʜʦʣʦʛʠʶ 

ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʛʝʦʛʨʘʬʠʠ, ʥʦ ʠ ʩʬʦʨʤʠʨʦʚʘʪʴ ʚ ʦʙʱʝʩʪʚʝ ʜʦʩʪʦʡʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ 

ʧʨʠʨʦʜʥʦʤʫ ʠ ʢʫʣʴʪʫʨʥʦʤʫ ʥʘʩʣʝʜʠʶ ʢʘʢ ʥʘʰʝʤʫ ʥʘʮʠʦʥʘʣʴʥʦʤʫ ʜʦʩʪʦʷʥʠʶ. 
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ʊʋʈʀʉʊʉʂʀʁ ʇʆʊɽʅʎʀɸʃ ʀ ʇʈʆɹʃɽʄʓ ʈɸɿɺʀʊʀʗ ʕʂʆʃʆɻʀʏɽʉʂʆɻʆ  

ʊʋʈʀɿʄɸ ɺ ʎɽʅʊʈɸʃʔʅʆʄʊɸɼɾʀʂʀʉʊɸʅɽ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʣʘʥʜʰʘʬʪʥʳʡ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʈʝʩʧʫʙʣʠʢʠ 

ʊʘʜʞʠʢʠʩʪʘʥ ʚ ʩʚʷʟʠ ʩ ʧʨʦʙʣʝʤʘʤʠ ʨʘʟʚʠʪʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ ʚ ʎʝʥʪʨʘʣʴʥʦʤ ʊʘʜʞʠʢʠʩʪʘʥʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʢʨʝʘʮʠʷ, ʣʘʥʜʰʘʬʪ, ʪʫʨʠʟʤ, ʵʢʦʪʫʨʠʟʤ, ʟʘʧʦʚʝʜʥʠʢʠ, ʎʝʥʪʨʘʣʴʥʳʡ 

ʊʘʜʞʠʢʠʩʪʘʥ. 

 

TOURIST POTENTIAL AND PROBLEMS OF DEVELOPMENT OF ENVIRONMENTAL  

TOURISM IN CENTRAL TAJIKISTAN  

The article deals with the landscape tourist and recreational potential of the Republic of Tajikistan in 

connection with the problems of the development of ecological tourism in Central Tajikistan. 

Key words: recreation, landscape, tourism, ecotourism, reserves, Central Tajikistan. 

 

ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʘʭ: ʄʫʨʪʘʟʘʝʚ ʋ.ʀ. - ʜʦʢʪʦʨ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ çʌʠʟʠʯʝʩʢʘʷ 
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ʆʎɽʅʂɸ ʊɽʈʈʀʊʆʈʀʀ ɺʓʉʆʂʆɻʆʈʅʆɻʆ ʆɹʈɸʄʃɽʅʀʗ ʊɸɼɾʀʂʉʂʆʁ 

ɼɽʇʈɽʉʉʀʀ ʇʈʀ ɸʅɸʃʀɿɽ ʊʀʇʆʃʆɻʀʏɽʉʂʆɻʆ ʈɸʁʆʅʀʈʆɺɸʅʀʗ 

 

ɼʘʚʣʘʪʦʚ ʌ.ʉ. 

ʊʘʜʞʠʢʩʢʠʡ ʅʘʮʠʦʥʘʣʴʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ 

 

ʉʫʤʤʘʨʥʘʷ ʧʣʦʱʘʜʴ ʧʦʜʨʘʡʦʥʦʚ ʩ ʨʘʟʚʠʪʠʝʤ ʧʨʦʮʝʩʩʦʚ ʧʦ ʚʳʩʦʢʦʛʦʨʥʳʤ 

ʦʙʨʘʤʣʝʥʠʷʤ ʊʘʜʞʠʢʩʢʦʡ ʜʝʧʨʝʩʩʠʠʠ ʩ ʧʨʦʛʥʦʟʠʨʫʝʤʦʡ ʟʦʥʦʡ ʧʦʨʘʞʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ: 

ʦʧʦʣʟʥʝʚʳʝ ʠ ʩʝʣʝʚʳʝ 5.9 ʢʤ
2
; ʵʨʦʟʠʦʥʥʳʝ ʦʢʦʣʦ 4.5 ʢʤ

2
; ʦʚʨʘʞʥʳʝ - 0.5-1.0 ʢʤ

2
; 

ʧʝʨʝʢʨʝʱʠʚʘʶʱʠʝʩʷ ʦʧʦʣʟʥʝ-ʩʝʣʝ-ʵʨʦʟʠʦʥʥʳʝ - 2.4-2.7 ʢʤ
2
; ʢʘʨʩʪʦʚʳʝ - 0.3-0.4 ʢʤ

2
. ʊʦ 

ʝʩʪʴ, ʦʢʦʣʦ 70-75% ʭʘʨʘʢʪʝʨʥʘ ʪʝʨʨʠʪʦʨʠʷ ʩ ʧʣʦʱʘʜʥʳʤ ʧʨʦʷʚʣʝʥʠʝʤ ʧʨʦʮʝʩʩʦʚ. 

ʆʩʪʘʣʴʥʳʝ 1.9 ʢʤ
2
 ʠʟ 7.98 ʪʳʩ. ʢʤ

2
ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʣʦʱʘʜʷʤʠ, ʛʜʝ ʧʨʦʮʝʩʩʳ ʣʠʙʦ 

ʦʪʩʫʪʩʪʚʫʶʪ, ʣʠʙʦ ʨʘʟʚʠʪʳ ʢʨʘʡʥʝ ʨʝʜʢʦ. ʆʩʦʙʝʥʥʦʩʪʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʦʩʚʦʝʥʠʷ ʧʣʦʱʘʜʝʡ, ʛʜʝ ʧʨʦʮʝʩʩʳ ʣʠʙʦ ʦʪʩʫʪʩʪʚʫʶʪ, 

ʣʠʙʦ ʨʘʟʚʠʪʳ ʢʨʘʡʥʝ ʨʝʜʢʦ, ʦʧʨʝʜʝʣʷʪʁ ʚʳʜʝʣʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʪʠʧʦʚ ʨʘʡʦʥʦʚ: 

ʘ) ɺʳʩʦʢʦʛʦʨʥʘʷ ʠ ʛʦʨʥʘʷ ʟʦʥʘ ɻʠʩʩʘʨʦ-ɸʣʘʷ ʠ ʚʳʩʦʢʦʛʦʨʥʦʛʦ ʦʙʨʘʤʣʝʥʠʷ 

ʊʘʜʞʠʢʩʢʦʡ ʜʝʧʨʝʩʩʠʠ. ɿʘ ʧʨʝʜʝʣʘʤʠ ʧʦʜʨʘʡʦʥʦʚ ʩ ʧʨʦʮʝʩʩʘʤʠ ʨʘʩʧʦʣʦʞʝʥʦ ʦʢʦʣʦ 50-

60% ʪʝʨʨʠʪʦʨʠʠ. ʆʜʥʘʢʦ, ʦʥʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʨʠʛʦʜʥʳ ʢ ʦʩʚʦʝʥʠʶ, ʪʘʢ ʢʘʢ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʢʨʫʪʳʤʠ, ʨʘʩʯʣʝʥʝʥʥʳʤʠ ʩʢʣʦʥʘʤʠ ʧʦʯʪʠ ʩʦ ʩʧʣʦʰʥʳʤ ʦʙʥʘʞʝʥʠʝʤ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ 

ʩʢʘʣʴʥʦʛʦ ʠ ʧʦʣʫʩʢʘʣʴʥʦʛʦ ʪʠʧʘ. ɺʳʧʦʣʦʞʝʥʥʳʝ ʫʯʘʩʪʢʠ ʩʢʣʦʥʦʚ ʦʪʤʝʯʘʶʪʩʷ ʪʦʣʴʢʦ ʧʦ 

ʤʝʣʢʠʤ ʤʝʩʪʥʳʤ ʚʦʜʦʨʘʟʜʝʣʘʤ ʥʘ ʚʳʩʦʪʝ ʩʚʳʰʝ 2500 ʤ. 

ʙ) ʉʨʝʜʥʝʛʦʨʥʘʷ ʟʦʥʘ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʘʩʯʣʝʥʝʥʠʷ. ʇʨʝʜʩʪʘʚʣʷʝʪ ʩʢʣʦʥʳ ʠ 

ʧʨʠʚʦʜʦʨʘʟʜʝʣʴʥʳʝ ʯʘʩʪʠ ʢʨʫʧʥʳʭ ʭʨʝʙʪʦʚ ʧʦʜʥʷʪʠʡ. ʕʪʦ ʩʘʤʳʝ ʦʪʜʘʣʝʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ, 

ʩʠʣʴʥʦ ʨʘʩʯʣʝʥʸʥʥʳʝ, ʩ ʙʝʟʜʦʨʦʞʴʝʤ. 

ʚ) ɺʳʩʦʢʠʝ ʠ ʥʠʟʢʠʝ ʚʦʟʚʳʰʝʥʥʦʩʪʠ ʚ ʧʨʝʜʝʣʘʭ ʤʝʞʛʦʨʥʳʭ ʜʦʣʠʥ. ʇʨʝʜʩʪʘʚʣʷʶʪ 

ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʞʵʨʦʟʠʦʥʥʳʭ ʚʨʝʟʦʚ. ʇʣʦʱʘʜʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳ, ʪʝʨʨʠʪʦʨʠʠ 

ʪʨʫʜʥʦʧʨʦʭʦʜʠʤʳʝ ʠʟ-ʟʘ ʩʠʣʴʥʦʡ ʵʨʦʟʠʦʥʥʦ-ʦʚʨʘʞʥʦʡ ʨʘʩʯʣʝʥʸʥʥʦʩʪʠ. ʆʩʚʦʝʥʠʝ 

ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʙʦʣʴʰʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʪʨʘʪʘʭ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʦʤʤʫʥʠʢʘʮʠʡ. 

ʛ) ɼʦʣʠʥʳ ʚʩʝʭ ʢʨʫʧʥʳʭ ʨʝʢ (ɺʘʭʰ, ʉʫʨʭʦʙ, ʆʙʠʭʠʥʛʦʫ ʠ ʪ.ʜ.), ʥʘʠʙʦʣʝʝ ʧʨʠʛʦʜʥʳʝ 

ʢ ʦʩʚʦʝʥʠʶ, ʦʜʥʘʢʦ ʧʨʝʜʛʦʨʥʳʝ ʠʭ ʯʘʩʪʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʟʦʥ ʘʢʢʫʤʫʣʷʮʠʠ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʩʝʣʝʚʳʭ ʙʘʩʩʝʡʥʦʚ. ʆʪʤʝʯʘʶʪʩʷ ʪʘʢʞʝ ʫʯʘʩʪʢʠ ʘʢʪʠʚʥʦʡ ʦʚʨʘʞʥʦʡ 

ʵʨʦʟʠʠ. ʆʩʚʦʝʥʠʝ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʝʣʝʟʘʱʠʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʩʦʟʜʘʥʠʝʤ 

ʦʭʨʘʥʥʳʭ ʟʦʥ ʠ ʩʦʙʣʶʜʝʥʠʝʤ ʥʦʨʤ ʠ ʧʨʘʚʠʣ ʧʦʣʠʚʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ.  

 

ʊʘʙʣʠʮʘ 1. ʉʫʤʤʘʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʧʦʣʟʥʝʡ ʠ ʩʝʣʝʦʧʘʩʥʳʭ ʨʫʩʝʣ ʧʦ ʪʝʨʨʠʪʦʨʠʠ 
ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʧʨʦʮʝʩʩʦʚ 

ʈʦʛʫʥʩʢʠʡ 

ʨʘʡʦʥ 

ʅʫʨʘʙʘʜʩʢʠʡ 

ʨʘʡʦʥ 

ʈʘʰʪʩʢʠʡ 

ʨʘʡʦʥ 

ʊʘʜʞʠʢʘʙʘʜʩʢʠʡ 

ʨʘʡʦʥ 

ɺʩʝʛʦ 

ʆʧʦʣʟʥʠ 

ʆʧʦʣʟʥʠ ʩʙʨʦʩʘ ʧʦ 

ʢʦʨʝʥʥʳʤ ʠ 

ʯʝʪʚʝʨʪʠʯʥʳʤ  

ʦʪʣʦʞʝʥʠʷʤ (ʦʧʦʣʟʥʠ 

ʛʣʫʙʠʥʥʳʝ) ï ʢʣʘʩʩ  

ʜʝʬʦʨʤʘʮʠʠ ʩʢʦʣʴʞʝʥʠʷ 

ʠ ʩʨʝʟʘʥʠʷ 

90 47 112 26 275 

mailto:amonat_84@mail.ru
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ʆʧʦʣʟʥʠ ʜʠʩʧʝʨʩʠʦʥʥʳʝ 

(ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʳʝ 

ʦʧʦʣʟʥʠ) - ʩʤʝʱʝʥʠʝ 

ʧʦʢʨʦʚʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ 

ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʨʦʜ 

ʢʦʨʝʥʥʦʡ ʦʩʥʦʚʳ ʠ 

ʦʧʦʣʟʥʠ ʜʝʬʦʨʤʘʮʠʠ 

ʪʝʯʝʥʠʷ 

7 10 16 6 39 

ɹʝʩʬʦʨʤʝʥʥʳʝ 

ʧʦʚʝʨʭʥʦʩʪʠ ʦʧʦʣʟʥʝʚʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ 

17 8 38 10 73 

ʀʪʦʛʦ: 114 65 166 42 387 

ʉʝʣʝʦʧʘʩʥʳʝ ʨʫʩʣʘ 

ʂʨʫʧʥʳʝ - ʜʣʠʥʦʡ ʨʫʩʝʣ 

ʙʦʣʝʝ 10 ʢʤ ʩ ʧʣʦʱʘʜʴʶ 

ʚʦʜʦʩʙʦʨʘ ʦʪ 20 ʜʦ 40 

ʢʤ
2
 

12 4 37 4 57 

ʉʨʝʜʥʠʝ - ʜʣʠʥʦʡ ʨʫʩʝʣ 

ʤʝʥʝʝ 10 ʢʤ ʩ ʧʣʦʱʘʜʴʶ 

ʚʦʜʦʩʙʦʨʘ ʦʪ 5 ʜʦ 10 ʢʤ
2
 

11 22 22 4 59 

ʄʝʣʢʠʝ - ʪʠʧʘ 

ʥʝʙʦʣʴʰʠʭ ʦʚʨʘʛʦʚ ʠ 

ʧʨʦʤʦʠʥ  

(ʟʘʨʦʞʜʘʶʱʠʝʩʷ ʩʝʣʠ) 

27 37 98 20 182 

ʀʪʦʛʦ: 50 63 157 28 298 

ʋʯʘʩʪʢʠ ʚʦʟʤʦʞʥʳʭ 

ʧʝʨʝʢʨʳʪʠʡ ʨʝʢ 

1  4  5 

 

ʜ)  ʋʯʘʩʪʢʠ ʩʢʣʦʥʦʚ ʠ ʦʪʜʝʣʴʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚʥʫʪʨʠ ʚʩʝʭ ʦʧʦʣʟʥʝ- ʠ 

ʩʝʣʝʦʧʘʩʥʳʭ ʧʦʜʨʘʡʦʥʦʚ ʩ ʧʨʦʷʚʣʝʥʠʝʤ ʧʨʦʮʝʩʩʦʚ ʵʨʦʟʠʠ ʠ ʦʚʨʘʛʦʦʙʨʘʟʦʚʘʥʠʷ. ʆʥʠ 

ʩʦʩʪʘʚʣʷʶʪ ʥʝ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ, ʠʥʦʛʜʘ ʤʝʥʴʰʝ ʧʣʦʱʘʜʠ ʚ ʢʘʞʜʦʤ ʧʦʜʨʘʡʦʥʝ ʠ ʟʘʥʠʤʘʶʪ 

ʤʝʞʵʨʦʟʠʦʥʥʳʝ ʚʨʝʟʳ ʘʜʳʨʦʚ, ʜʦʣʠʥʳ ʩʨʝʜʥʠʭ ʙʘʩʩʝʡʥʦʚ, ʚʩʝ ʚʦʜʦʨʘʟʜʝʣʳ ʠ ʩʢʣʦʥʳ ʚ 

ʩʝʣʝʚʳʭ ʧʦʜʨʘʡʦʥʘʭ. ʀʭ ʦʩʚʦʝʥʠʝ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʷʚʣʝʥʠʷ 

ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʠʤʝʥʝʥʠʝʤ ʟʘʱʠʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʢʘʞʜʦʡ ʛʨʫʧʧʝ ʧʨʦʮʝʩʩʦʚ ʠ 

ʧʦʜʨʘʡʦʥʦʚ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʘʩʩʦʮʠʘʮʠʡ ʚʩʝ ʧʦʜʨʘʡʦʥʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʪʨʠ ʫʩʣʦʚʥʳʭ 

ʨʷʜʘ: 

1. ʊʝʨʨʠʪʦʨʠʠ ʩ ʧʨʦʷʚʣʝʥʠʝʤ ʦʜʥʦʛʦ ʪʠʧʘ ʧʨʦʮʝʩʩʘ. ʊʘʢʠʝ ʪʝʨʨʠʪʦʨʠʠ, ʚ 

ʦʙʱʝʤ, ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʚʩʝʭ ʧʨʦʪʦʪʠʧʦʚ, ʧʦ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʧʨʦʷʚʣʝʥʥʳʤ çʯʠʩʪʳʤè 

ʧʦʜʨʘʡʦʥʘʤ: ʘ) ʦʧʦʣʟʥʝʚʳʝ - ɻʠʩʩʘʨʩʢʘʷ ʜʦʣʠʥʘ, ʟʦʥʘ ʩʦʯʣʝʥʝʥʠʷ ɻʠʩʩʘʨʦ-ɸʣʘʷ ʠ 

ʊʘʜʞʠʢʩʢʦʡ ʜʝʧʨʝʩʩʠʠ; ʙ) ʩʝʣʝʚʳʝ - ʧʦ ʦʙʨʘʤʣʝʥʠʶ ʤʝʞʛʦʨʥʳʭ ʜʦʣʠʥ ʪʠʧʘ ʉʫʨʭʦʙʩʢʦʡ, 

ʆʙʠʛʘʨʤʩʢʦʡ; ʚ) ʦʚʨʘʞʥʳʝ - ʚ ʜʦʣʠʥʘʭ ʨʝʢ ɼʞʦʚʦʥʠ, ɺʘʭʰ; ʛ) ʵʨʦʟʠʦʥʥʳʝ - 

ʧʨʠʚʦʜʦʨʘʟʜʝʣʴʥʳʝ ʯʘʩʪʠ ʭʨʝʙʪʦʚ ɺʘʭʰʩʢʠʡ, ʂʘʨʘʪʝʛʠʥʩʢʠʡ; ʜ) ʚʝʪʨʦʚʦʡ ʵʨʦʟʠʠ - ʧʦʡʤʘ 

ʨ. ʉʫʨʭʦʙ. 

2. ʊʝʨʨʠʪʦʨʠʠ ʩ ʧʨʦʷʚʣʝʥʠʝʤ ʜʚʫʭ ʪʠʧʦʚ ʧʨʦʮʝʩʩʦʚ, ʪ.ʝ. 

çʧʝʨʝʢʨʝʱʠʚʘʶʱʠʝʩʷè ʧʦʜʨʘʡʦʥʳ ʧʦ ʘʩʩʦʮʠʘʮʠʷʤ: ʦʧʦʣʟʝʥʴŸʩʝʣʴ; ʦʧʦʣʟʝʥʴŸʦʚʨʘʛ; 

ʦʚʨʘʛŸʩʝʣʴ; ʵʨʦʟʠʷŸʩʝʣʴ. 

3. ʊʝʨʨʠʪʦʨʠʠ ʩ ʧʨʦʷʚʣʝʥʠʝʤ ʥʝʩʢʦʣʴʢʠʭ ʪʠʧʦʚ ʧʨʦʮʝʩʩʦʚ, ʪ.ʝ. 

çʧʝʨʝʢʨʝʱʠʚʘʶʱʠʝʩʷè ʧʦʜʨʘʡʦʥʳ ʧʦ ʘʩʩʦʮʠʘʮʠʷʤ: - ʦʧʦʣʟʝʥʴŸʩʝʣʴŸʦʚʨʘʛ. ʊʝʨʤʠʥ 

çʧʝʨʝʢʨʝʱʠʚʘʶʱʠʝʩʷè ʫʩʣʦʚʥʳʡ. ʆʥ ʧʨʝʜʣʦʞʝʥ, ɺʠʥʥʠʯʝʥʢʦ ʉ.ʄ. [1] ʚ ʢʘʯʝʩʪʚʝ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʝʜʠʥʠʮʳ. ɺ ʦʙʱʝʤ ʚʠʜʝ, ʧʝʨʝʢʨʝʱʠʚʘʶʱʠʝʩʷ ʧʦʜʨʘʡʦʥʳ ʦʙʨʘʟʫʶʪ. 

ʆʧʦʣʟʥʝ-ʩʝʣʝʚʳʝ ʧʝʨʝʢʨʝʱʠʚʘʶʱʠʝʩʷ ʧʦʜʨʘʡʦʥʳ ʠʤʝʶʪ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ 
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ʦʪʤʝʯʝʥʳ ʥʘ ʟʘʧʘʜʥʳʭ ʦʪʨʦʛʘʭ ʭʨ. ʇʝʪʨʘ I, ʥʘ ʚʦʩʪʦʯʥʦʤ ʩʢʣʦʥʝ ʂʘʨʘʪʝʛʠʥʩʢʦʛʦ ʧʦʜʥʷʪʠʷ 

ʠ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʩʢʣʦʥʝ ʭʨ. ʉʫʨʭʢʫ.  

ɿʘʱʠʪʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʜʣʷ ʵʪʦʛʦ ʪʠʧʘ ʪʝʨʨʠʪʦʨʠʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʦʤʧʣʝʢʩʦʤ, 

ʚʢʣʶʯʘʶʱʠʤ ʧʦʯʪʠ ʚʝʩʴ ʥʘʙʦʨ ʟʘʱʠʪʳ: 

1. ʇʨʦʪʠʚ ʦʧʦʣʟʥʝʡ ʙʦʣʴʰʠʭ ʦʙʲʸʤʦʚ ʠ ʨʘʟʥʳʭ ʪʠʧʦʚ. ʆʩʥʦʚʫ ʩʦʩʪʘʚʣʷʶʪ 

ʧʝʨʝʩʝʣʝʥʠʷ, ʧʣʘʥʠʨʦʚʢʘ ʩʢʣʦʥʦʚ, ʜʨʝʥʘʞʠ, ʨʝʞʠʤʥʳʝ ʠ ʩʪʘʮʠʦʥʘʨʥʳʝ ʥʘʙʣʶʜʝʥʠʷ. 

2. ʇʨʦʪʠʚ ʢʨʫʧʥʳʭ ʠ ʤʘʣʳʭ ʩʝʣʝʚʳʭ ʧʦʪʦʢʦʚ. ʄʘʣʳʝ ʩʝʣʝʚʳʝ ʧʦʪʦʢʠ 

ʫʛʨʦʞʘʶʪ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʘʚʪʦʜʦʨʦʛʘʤ ʠ ʟʦʥʘʤ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʦʩʚʦʝʥʠʷ. ʂʨʫʧʥʳʝ 

ʩʝʣʝʚʳʝ ʧʦʪʦʢʠ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʪʨʘʥʟʠʪʝ ʧʦ ʦʧʦʣʟʥʝʚʦʤʫ ʧʦʜʨʘʡʦʥʫ ʠ ʫʛʨʦʞʘʶʪ 

ʥʘʩʝʣʸʥʥʳʤ ʧʫʥʢʪʘʤ, ʘʚʪʦʜʦʨʦʛʘʤ ʠ ʜʦʣʠʥʥʦʡ ʯʘʩʪʠ ʨ. ʉʫʨʭʦʙ, ʆʙʠʛʘʨʤ. ʆʩʥʦʚʫ ʟʘʱʠʪʳ 

ʦʪ ʩʝʣʝʡ ʩʦʩʪʘʚʣʷʝʪ ʨʘʟʨʳʚ ʚʟʘʠʤʦʩʚʷʟʠ dpŸsl ʠ ʟʘʱʠʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ: ʨʘʩʯʠʩʪʢʘ ʨʫʩʝʣ 

ʩʢʣʦʥʦʚʳʭ ʧʨʦʤʦʠʥ, ʨʝʛʫʣʠʨʦʚʢʘ ʩʝʣʝʩʙʨʦʩʘ. ʆʪʜʝʣʴʥʦ ʚ ʵʪʦʤ ʧʦʜʨʘʡʦʥʝ ʜʦʣʞʥʘ ʙʳʪʴ 

ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʟʘʱʠʪʘ ʦʪ ʣʘʚʠʥʥʦʡ ʦʧʘʩʥʦʩʪʠ. 

3. ʇʨʦʪʠʚ ʦʚʨʘʞʥʦ-ʩʝʣʝʚʳʭ ʧʦʜʨʘʡʦʥʦʚ ʩ ʧʦʣʥʳʤ ʧʝʨʝʢʨʝʱʠʚʘʥʠʝʤ. 

ʆʚʨʘʞʥʦ-ʩʝʣʝʚʳʝ ʧʦʜʨʘʡʦʥʳ ʩ ʧʦʣʥʳʤ ʧʝʨʝʢʨʝʱʠʚʘʥʠʝʤ, ʧʦʣʫʯʠʣʠ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʜʦʣʠʥʘʭ ʢʨʫʧʥʳʭ ʨ. ʊʘʜʞʠʢʩʢʦʡ ʜʝʧʨʝʩʩʠʠ. ʅʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʘ 

ʘʩʩʦʮʠʘʮʠʷ ʧʦ ʪʠʧʫ ʩʝʣʴŸʵʨʦʟʠʷ. ʆʪʨʘʞʘʝʪ ʚʟʘʠʤʦʩʚʷʟʴ ʘʢʪʠʚʥʦʡ ʦʚʨʘʞʥʦʡ ʵʨʦʟʠʠ ʩ 

ʜʘʣʴʥʝʡʰʠʤ ʩʝʣʝʚʳʤ ʚʳʥʦʩʦʤ ʤʘʪʝʨʠʘʣʘ ʧʦ ʨʘʟʚʝʪʚʣʝʥʥʦʡ ʦʚʨʘʞʥʦʡ ʩʝʪʠ. ɻʣʘʚʥʫʶ ʨʦʣʴ 

ʠʛʨʘʝʪ ʦʚʨʘʞʥʘʷ ʵʨʦʟʠʷ.ɿʘʱʠʪʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʜʦʣʞʥʳ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ, ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ, ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʤʝʨʳ ʧʦ ʫʢʨʝʧʣʝʥʠʶ ʙʦʨʪʦʚ ʦʚʨʘʛʦʚ, ʩʦʙʣʶʜʝʥʠʶ ʥʦʨʤ ʠ 

ʧʨʘʚʠʣ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʦʩʚʦʝʥʠʷ, ʧʦ ʟʘʣʝʩʝʥʠʶ ʛʦʣʦʚʥʳʭ ʯʘʩʪʝʡ ʦʚʨʘʛʦʚ, ʫʩʪʘʥʦʚʣʝʥʠʶ 

ʦʭʨʘʥʥʳʭ ʟʦʥ. ʇʨʦʪʠʚʦʩʝʣʝʚʳʝ ʤʝʨʳ ʟʘʚʝʨʰʘʶʪ ʢʦʤʧʣʝʢʩ ʟʘʱʠʪʳ ʚ ʟʦʥʘʭ ʘʢʢʫʤʫʣʷʮʠʠ ʠ 

ʜʦʣʞʥʳ ʚʢʣʶʯʘʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʩʝʣʝʥʘʧʨʘʚʣʷʶʱʠʭ ʜʘʤʙ ʠ ʩʝʣʝʩʙʨʦʩʦʚ. 

4. ʆʧʦʣʟʥʝ - ʦʚʨʘʞʥʳʝ ʧʦʜʨʘʡʦʥʳ - ʧʦʣʥʦʝ ʧʝʨʝʢʨʝʱʠʚʘʥʠʝ ʦʪʤʝʯʘʝʪʩʷ ʪʦʣʴʢʦ 

ʚ ʤʝʞʜʫʨʝʯʴʝ ʉʘʥʛʠʢʘʨ-ʄʫʜʞʠʭʘʨʬ. ʇʝʨʝʢʨʝʱʠʚʘʥʠʝ ʧʦ ʪʠʧʫ ʦʧʦʣʟʝʥʴŸʵʨʦʟʠʷ - 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʣʠʥʝʡʥʦ - ʧʣʦʱʘʜʥʳʡ ʪʠʧ ʵʨʦʟʠʦʥʥʦŸʦʧʦʣʟʥʝʚʦʛʦ ʧʦʨʘʞʝʥʠʷ ʚʳʩʦʢʠʭ 

ʘʜʳʨʦʚ ʥʘ ʩʚʦʜʘʭ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʧʝʨʝʯʥʳʭ ʧʦʜʥʷʪʠʡ. ʆʩʥʦʚʫ ʩʦʩʪʘʚʣʷʝʪ ʦʚʨʘʞʥʘʷ 

ʵʨʦʟʠʷ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪ ʘʢʪʠʚʥʦʩʪʴ ʠ ʤʘʩʰʪʘʙ ʧʨʦʷʚʣʝʥʠʷ ʦʧʦʣʟʥʝʡ ʧʦ ʙʦʨʪʘʤ.  

ʂʦʤʧʣʝʢʩ ʟʘʱʠʪʥʳʭ ʤʝʨ ʜʦʣʞʝʥ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʧʨʦʪʠʚ 

ʦʚʨʘʞʥʦʡ ʵʨʦʟʠʠ-ʜʨʝʥʘʞʘ, ʥʘ ʫʢʨʝʧʣʝʥʠʝ ʙʦʨʪʦʚ, ʟʘʣʝʩʝʥʠʝ, ʩʦʙʣʶʜʝʥʠʝ ʥʦʨʤ ʠ ʧʨʘʚʠʣ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʧʦ ʙʦʨʪʘʤ ʦʚʨʘʛʦʚ, ʠʩʢʣʶʯʝʥʠʝ ʩʙʨʦʩʘ ʪʝʭʥʠʯʝʩʢʠʭ ʚʦʜ, ʨʝʛʫʣʠʨʦʚʢʫ 

ʩʙʨʦʩʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ, ʧʣʘʥʠʨʦʚʢʫ ʩʢʣʦʥʦʚ ʠ ʨʝʛʫʣʠʨʦʚʢʫ ʦʪʢʦʩʦʚ. ɺʩʝ ʵʪʠ 

ʤʝʨʦʧʨʠʷʪʠʷ ʧʨʠ ʧʨʘʚʠʣʴʥʦʤ ʚʳʙʦʨʝ ʠ ʩʦʙʣʶʜʝʥʠʠ ʠʩʧʦʣʥʝʥʠʷ, ʤʦʛʫʪ ʧʦʣʥʦʩʪʴʶ 

ʠʩʢʣʶʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʚʠʪʠ ̫ʦʧʦʣʟʥʝʡ ʚ ʟʦʥʘʭ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʩʚʦʝʥʠʷ. ʀ ʪʦʛʜʘ ʧʨʠ 

ʩʦʚʨʝʤʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʧʨʦʪʠʚʦʦʧʦʣʟʥʝʚʳʝ ʤʝʨʳ ʜʦʣʞʥʳ ʚʢʣʶʯʘʪʴ ʪʦʣʴʢʦ ʧʝʨʝʩʝʣʝʥʠʝ ʠ 

ʫʩʪʘʥʦʚʣʝʥʠʝ ʦʭʨʘʥʥʳʭ ʟʦʥ. 

5. ʇʦʣʥʦʝ ʧʝʨʝʢʨʝʱʠʚʘʥʠʝ ʧʦʜʨʘʡʦʥʦʚ ʧʦ ʪʠʧʫ ï ʦʧʦʣʟʝʥʴŸʩʝʣʴŸ ʵʨʦʟʠʷ ʠ 

ʪ.ʜ. ʊʘʢʦʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʧʨʘʚʦʛʦ ʙʦʨʪʘ ʉʫʨʭʦʙʩʢʦʡ, 

ɺʘʭʰʩʢʦʡ ʠ ʦʪʯʘʩʪʠ ʆʙʠʛʘʨʤʩʢʦʡ ʜʦʣʠʥ, ʛʜʝ ʚʳʜʝʣʝʥʳ ʧʦʜʨʘʡʦʥʳ ʦʧʦʣʟʝʥʴŸʩʝʣʴ ʵʨʦʟʠʷ 

ʠ ʜʨ. ʕʪʦ ʟʦʥʘ ʘʢʪʠʚʥʦʛʦ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʩʚʦʝʥʠʷ. ʐʠʨʦʢʠʡ ʧʘʨʘʛʝʥʝʪʠʯʝʩʢʠʡ ʨʷʜ 

ʧʨʦʮʝʩʩʦʚ ʥʘʭʦʜʠʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ, ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪ ɹʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʫʩʣʦʚʠʡ, ʪʘʢ 

ʠ ʠʥʪʝʥʩʠʚʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʠʟʤʝʥʝʥʠʷ ʩʨʝʜʳ ʠ ʫʩʣʦʚʠʡ. 
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ʆʎɽʅʂɸ ʊɽʈʈʀʊʆʈʀʀ ɺʓʉʆʂʆɻʆʈʅʆɻʆ ʆɹʈɸʄʃɽʅʀʗ ʊɸɼɾʀʂʉʂʆʁ ɼɽʇʈɽʉʉʀʀ ʇʈʀ 

ɸʅɸʃʀɿɽ ʊʀʇʆʃʆɻʀʏɽʉʂʆɻʆ ʈɸʁʆʅʀʈʆɺɸʅʀʗ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʛʥʦʟ ʟʦʥʳ ʧʦʨʘʞʸʥʥʦʩʪʠ ʦʧʦʣʟʥʝʚʳʭ ʠ ʩʝʣʝʚʳʭ, ʵʨʦʟʠʦʥʥʳʭ, ʦʚʨʘʞʥʳʭ, 

ʧʝʨʝʢʨʝʱʠʚʘʶʱʠʭ ʦʧʦʣʟʥʝ-ʩʝʣʝ-ʵʨʦʟʠʦʥʥʳʭ, ʢʘʨʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ. ʅʘ ʦʩʥʦʚʝ ʵʪʦʛʦ ʚʳʜʝʣʷʶʪʩʷ ʥʝʩʢʦʣʴʢʦ 

ʪʠʧʦʚ ʨʘʡʦʥʦʚ. 
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ESTIMATION OF THE TERRITORY OF THE HIGH MOUNTAIN RANGE OF THE TAJIK 

DEPRESSION IN THE ANALYSIS OF TYPOLOGICAL ZONING  

The article considers the forecast of the development zone of landslide, mudflow, erosion, ravines, 

overlapping landslide-mudflow-erosion and karst processes. Based on this, several types of districts are 

distinguished. 

Key words: landslide, mudflow, ravine, erosion, karst, drainage, protective measures. 
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ɸʂʊʋɸʃʔʅʆʉʊʔ ɿɸʑʀʊʓ ɹɽʈɽɻʆʋʂʈɽʇʀʊɽʃʔʅʓʍ ʀ ʇʈʆʊʀɺʆʉɽʃɽɺʓʍ 

ʉʆʆʈʋɾɽʅʀʁ ɺ ʋʉʃʆɺʀʗʍ ʊɸɼɾʀʂʀʉʊɸʅɸ 

 

ʐʘʨʠʬʦʚ ɻ.ɺ., ʆʜʠʥʘʝʚʘ ʐ.ʀ. 

ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ɸʛʝʥʪʩʪʚʦ ʧʦ ʤʝʣʠʦʨʘʮʠʠ ʠ ʠʨʨʠʛʘʮʠʠ ʧʨʠ ʇʨʘʚʠʪʝʣʴʩʪʚʝ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ 

 

ɺ ʨʝʰʝʥʠʠ ʚʘʞʥʝʡʰʝʡ ʥʘʨʦʜʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʟʘʜʘʯʠ ʊʘʜʞʠʢʠʩʪʘʥʘ ʙʦʣʴʰʦʝ 

ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʦʩʚʦʝʥʠʝ ʠ ʨʘʩʰʠʨʝʥʠʝ ʠʤʝʶʱʠʭʩʷ ʧʦʡʤʝʥʥʳʭ ʟʝʤʝʣʴ ʚ ʙʘʩʩʝʡʥʘʭ 

ʛʦʨʥʳʭ ʨʝʢ. 

ʊʘʜʞʠʢʠʩʪʘʥ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʉʨʝʜʥʝʡ ɸʟʠʠ ʠ ʧʦ ʩʚʦʝʤʫ 

ʨʝʣʴʝʬʫ ʧʨʝʜʩʪʘʚʣʷʝʪ ʪʠʧʠʯʥʦ ʛʦʨʥʫʶ ʩʪʨʘʥʫ ʩ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ ʙʦʣʝʝ 142,6 ʪʳʩ.ʢʤ
2
, ʩ 

ʨʘʟʥʦʩʪʴʶ ʚʳʩʦʪʥʳʭ ʦʪʤʝʪʦʢ ʦʪ 300 ʜʦ 7495 ʤʝʪʨʦʚ. ɺʩʷ ʪʝʨʨʠʪʦʨʠʷ ʨʝʩʧʫʙʣʠʢʠ 

ʨʘʟʨʝʟʘʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʨʝʢʘʤʠ ʦʪ ʤʝʣʢʠʭ ʜʦ ʪʘʢʠʭ ʢʨʫʧʥʳʭ ʠ ʙʫʨʥʳʭ ʨʝʢ, ʢʘʢ 

ʇʷʥʜʞ ʠ ɺʘʭʰ ï ʦʩʥʦʚʥʳʭ ʧʨʠʪʦʢʦʚ ʨʝʢʠ ɸʤʫʜʘʨʴʠ. ʀʟ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʨʝʩʧʫʙʣʠʢʠ 

ʪʦʣʴʢʦ 10% ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʜʦʣʶ ʨʘʚʥʠʥ, ʘ ʦʨʦʰʘʝʪʩʷ ʚʩʝʛʦ 4%. ʆʨʦʰʘʝʤʳʝ ʧʣʦʱʘʜʠ 

ʷʚʣʷʶʪʩʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʨʘʩʰʠʨʝʥʥʳʤʠ ʫʯʘʩʪʢʘʤʠ ʨʝʯʥʳʭ ʜʦʣʠʥ, ʛʜʝ ʩ 

ʜʨʝʚʥʝʡʰʠʭ ʚʨʝʤʝʥ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʢʫʣʴʪʫʨʥʘʷ ʠ ʭʦʟʷʡʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ. 

ɹʦʛʘʪʳʝ ʧʨʠʨʦʜʥʳʝ ʫʩʣʦʚʠʷ ʊʘʜʞʠʢʠʩʪʘʥʘ - ʦʙʠʣʠʝ ʩʦʣʥʮʘ, ʚʳʩʦʢʦʝ ʧʣʦʜʦʨʦʜʠʝ 

ʧʦʯʚʳ, ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʟʜʝʣʳʚʘʪʴ ʩʘʤʳʝ ʚʘʞʥʝʡʰʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ 

ʢʫʣʴʪʫʨʳ, ʦʪ ʪʦʥʢʦʚʦʣʦʢʥʠʩʪʦʛʦ ʭʣʦʧʢʘ ʜʦ ʮʠʪʨʫʩʦʚʳʭ ʠ ʩʝʤʝʡʩʪʚʘ ʟʣʘʢʦʚʳʭ - ʧʰʝʥʠʮʳ, 

ʦʚʩʘ, ʨʞʠ ʠ ʜʨ. ʥʘʨʷʜʫ ʩ ʵʪʠʤ ʠʟ-ʟʘ ʩʣʦʞʥʦʩʪʠ ʨʝʣʴʝʬʘ ʪʦʣʴʢʦ 8-10% ʠʟ ʦʙʱʝʛʦ 

ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ ʧʦʜʣʝʞʠʪ ʦʩʚʦʝʥʠʶ ʧʦʜ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʧʦʵʪʦʤʫ 

ʨʝʩʧʫʙʣʠʢʘ ʥʫʞʜʘʝʪʩʷ ʚ ʙʦʣʴʰʦʤ ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʠ ʜʣʷ ʨʘʟʚʠʪʠ ̫ ʢʘʢ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʩʦʭʨʘʥʝʥʠ ̫ʨʘʥʝʝ ʦʩʚʦʝʥʥʳʭ ʨʝʯʥʳʭ ʜʦʣʠʥ, ʪʘʢ ʠ 

ʥʘ ʨʘʩʰʠʨʝʥʠʝ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ, ʟʘ ʩʯʝʪ ʧʦʡʤʝʥʥʳʭ ʟʝʤʝʣʴ ʨʝʢ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʞʝ ʩʜʝʣʘʥʘ ʟʥʘʯʠʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʧʦ ʙʦʨʴʙʝ ʩ ʧʘʚʦʜʢʘʤʠ ʠ 

ʵʨʦʟʠʝʡ ʧʦʯʚ, ʢʦʪʦʨʳʝ ʥʘʥʦʩʷʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʫʱʝʨʙ ʥʘʨʦʜʥʦʤʫ ʭʦʟʷʡʩʪʚʫ ʨʝʩʧʫʙʣʠʢʠ. ɺ 

ʯʘʩʪʥʦʩʪʠ ʧʨʦʚʦʜʷʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʙʦʨʴʙʝ ʩ ʵʨʦʟʠʝʡ ʧʫʪʝʤ ʪʨʘʩʩʠʨʦʚʘʥʠʷ 

ʩʢʣʦʥʦʚ ʛʦʨ, ʣʝʩʦʧʦʩʘʜʢʠ, ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʧʨʦʪʠʚʦʧʘʚʦʜʢʦʚʳʭ, ʧʨʦʪʠʚʦʩʝʣʝʚʳʭ 

ʠ ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʳʭ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ. 

ʅʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦʡ ʠ ʪʨʝʙʫʶʱʝʡ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ, ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘ ʙʦʨʴʙʳ ʩ ʧʘʚʦʜʢʦʚʳʤʠ ʚʦʜʘʤʠ ʚ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʝ ʧʝʨʠʦʜʳ ʥʘ 

ʪʘʢʠʭ ʢʨʫʧʥʳʭ ʨʝʢʘʭ, ʢʘʢ ɺʘʭʰ ʠ ʇʷʥʜʞ, ʨʘʩʭʦʜ ʚʦʜʳ ʢʦʪʦʨʳʭ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 5000-

10000ʤ
3
/ʩʝʢ ʚ ʧʘʚʦʜʢʠ, ʥʘ ʨʝʢʘʭ: ʂʳʟʳʣʩʫ, ʗʭʩʫ, ʂʘʬʠʨʥʠʛʘʥ ʠ ʜʨ., ʨʘʩʭʦʜʳ ʢʦʣʝʙʣʶʪʩʷ 

ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʢʫʙʦʤʝʪʨʦʚ ʜʦ 1700 ʤ
3
/ʩʝʢ.. ɿʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʝʙʘʥʠʝ ʨʘʩʭʦʜʦʚ 

ʚʦʜʳ, ʘ ʪʘʢʞʝ ʙʫʨʥʳʡ ʨʝʞʠʤ ʪʝʯʝʥʠʷ ʩ ʦʛʨʦʤʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʜʦʥʥʳʭ ʠ ʚʟʚʝʰʝʥʥʳʭ 

ʢʨʫʧʥʳʭ ʥʘʥʦʩʦʚ, ʟʘʪʨʫʜʥʷʶʪ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʝ ʧʨʦʚʝʜʝʥʠʝ ʧʨʦʪʠʚʦʧʘʚʦʜʢʦʚʳʭ ʠ 

ʙʝʨʝʛʦʟʘʱʠʪʥʳʭ ʨʘʙʦʪ. 
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ɹʝʨʝʛʦʟʘʱʠʪʥʳʝ ʨʘʙʦʪʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʜʨʝʚʥʝʡʰʠʭ 

ʚʨʝʤʸʥ, ʧʦʩʢʦʣʴʢʫ ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʦʨʦʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʝʱʸ ʚ VI ʚʝʢʝ ʜʦ ʥʘʰʝʡ ʵʨʳ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʘʢʫʶ ʛʣʫʙʦʢʫʶ ʜʨʝʚʥʦʩʪʴ ʠʩʪʦʨʠʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʫʩʝʣ ʨʝʢ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʨʝʩʧʫʙʣʠʢʠ ʜʦ 50-ʳʭ ʛʦʜʦʚ ʍʍ ʚʝʢʘ, ʚ ʦʩʥʦʚʥʦʤ ʩʪʨʦʠʣʠʩʴ ʙʝʨʝʛʦʟʘʱʠʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ 

ʚʨʝʤʝʥʥʦʛʦ ʪʠʧʘ: ʩʧʘʡʥʳʝ, ʨʝʞʝʚʳʝ, ʬʘʰʘʥʥʳʝ, ʢʦʨʘʙʳʨʥʳʝ, ʛʘʙʠʦʥʥʳʝ. ʂʦʥʩʪʨʫʢʮʠʠ 

ʙʝʨʝʛʦʟʘʱʠʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʚʳʧʦʣʥʷʣʠʩʴ ʚ ʦʩʥʦʚʥʦʤ ʠʟ ʙʨʝʚʝʥ ʠ ʭʚʦʨʦʩʪʘ. ʅʘ ʙʫʨʥʳʭ 

ʨʝʢʘʭ ʪʘʢʠʝ ʙʝʨʝʛʦʟʘʱʠʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʥʝ ʤʦʛʣʠ ʙʳʪ ɹʜʦʣʛʦʚʝʯʥʳʤʠ ʠ ʫʩʪʦʡʯʠʚʳʤʠ, 

ʧʦʵʪʦʤʫ ʠʭ ʧʦʯʪʠ ʥʝ ʩʦʭʨʘʥʠʣʦʩʴ. ʊʦʣʴʢʦ ʩ 50-ʭ ʛʦʜʦʚ ʧʨʦʚʦʜʷʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʙʝʨʝʛʦʟʘʱʠʪʥʳʝ ʠ ʨʝʛʫʣʠʨʦʚʦʯʥʳʝ ʨʘʙʦʪʳ ʢʘʧʠʪʘʣʴʥʦʛʦ ʪʠʧʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʜʦʣʛʦʚʝʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ- ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʦʛʦ ʢʘʤʥʷ, ʙʝʪʦʥʥʳʭ ʧʣʠʪ, ʪʝʪʨʘʵʜʨʦʚ, 

ʙʝʪʦʥʥʳʭ ʤʘʩʩʠʚʦʚ ʠ ʜʨ. 

ɿʘ ʵʪʠ ʛʦʜʳ ʧʦʩʪʨʦʝʥʳ ʢʘʧʠʪʘʣʴʥʳʝ ʙʝʨʝʛʦʟʘʱʠʪʥʳʝ ʠ ʨʝʛʫʣʷʮʠʦʥʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʦʛʦ ʢʘʤʥʷ ʥʘ ʨʝʢʘʭ: ʇʷʥʜʞ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʙʦʣʝʝ 30ʢʤ 

(ʪʝʨʨʠʪʦʨʠʷ ʨʘʡʦʥʦʚ ʍʘʤʘʜʦʥʠ ʠ ʇʷʥʜʞ); ɺʘʭʰ ï 25ʢʤ (ʨʘʡʦʥʦʚ ʠʤʝʥʠ ɼʞʘʤʠ, ɹʘʣʭʠ ʠ 

ʂʫʨʛʘʥʪʶʙʝ); ʂʘʬʘʨʥʠʛʘʥ ï 40ʢʤ (ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɺʘʭʜʘʪʩʢʦʛʦ, ʈʫʜʘʢʠʥʩʢʦʛʦ, 

ʐʘʘʨʪʫʟʩʢʦʛʦ ʨʘʡʦʥʦʚ); ʂʳʟʳʣʩʫ ʠ ʗʭʩʫ - 68 ʢʤ (ʪʝʨʨʠʪʦʨʠʷ ʂʫʣʷʙʩʢʦʛʦ ʨʝʛʠʦʥʘ). ɺʩʝʛʦ 

ʟʘʱʠʱʝʥʦ ʙʦʣʝʝ 300 ʢʠʣʦʤʝʪʨʦʚ. 

ʋʢʘʟʘʥʥʳʝ ʙʝʨʝʛʦʟʘʱʠʪʥʳʝ ʠ ʨʝʛʫʣʷʮʠʦʥʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʚʳʧʦʣʥʷʶʪ ʚ ʦʩʥʦʚʥʦʤ 

ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1.ɿʘʱʠʪʘ ʙʝʨʝʛʦʚ ʠ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʠʭ ʙʘʩʩʝʡʥʘʭ ʢʫʣʴʪʫʨʥʳʭ ʟʝʤʝʣʴ, 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʩʪʨʦʝʥʠʡ ʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʦʪ ʟʘʧʦʣʥʝʥʠʷ ʠ ʨʘʟʤʳʚʘ ʧʨʠ 

ʧʨʦʭʦʞʜʝʥʠʠ ʧʘʚʦʜʢʦʚʳʭ ʚʦʜ. 

2.ɿʘʱʠʪʘ ʚʦʜʦʟʘʙʦʨʥʳʭ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ, ʦʨʦʩʠʪʝʣʴʥʳʭ ʢʘʥʘʣʦʚ, 

ʜʦʨʦʛ, ʤʦʩʪʦʚ ʠ ʜʨ. 

ʇʦ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ ʬʦʨʤʘʤ ʨʘʟʣʠʯʘʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʪʨʠ ʪʠʧʘ ʪʘʢʠʭ ʩʦʦʨʫʞʝʥʠʡ: 

- ʧʨʦʜʦʣʴʥʳʝ ʙʝʨʝʛʦʚʳʝ ʜʘʤʙʳ, ʨʘʩʧʦʣʘʛʘʶʱʠʝʩʷ ʧʘʨʘʣʣʝʣʴʥʦ ʜʠʥʘʤʠʯʝʩʢʦʡ ʦʩʠ 

ʧʦʪʦʢʘ ʠʣʠ ʧʦʜ ʥʝʢʦʪʦʨʳʤ ʥʝʙʦʣʴʰʠʤ ʫʢʣʦʥʦʤ ʢ ʥʝʤʫ; 

- ʩʪʨʫʝʥʘʧʨʘʚʣʷʶʱʠʝ ʜʘʤʙʳ, ʧʨʝʜʥʘʟʥʘʯʘʶʱʠʝʩʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʣʘʚʥʦʛʦ 

ʧʦʜʭʦʜʘ ʧʦʪʦʢʘ ʢ ʩʦʦʨʫʞʝʥʠʷʤ, ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʦʜʤʳʚʘ ʩʦʦʨʫʞʝʥʠʷ ʠ ʙʝʨʝʛʦʚ; 

- ʢʦʨʦʪʢʠʝ ʥʝʟʘʪʦʧʣʷʝʤʳʝ ʰʧʦʨʳ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʝ ʧʦʜ ʥʝʢʦʪʦʨʤr ʫʛʣʦʤ ʢ 

ʜʠʥʘʤʠʯʝʩʢʦʡ ʦʩʠ ʧʦʪʦʢʘ. 

ɿʥʘʯʠʪʝʣʴʥʦ ʨʝʞʝ ʙʝʨʝʛʦʟʘʱʠʪʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʨʦʚʦʜʷʪʩʷ ʩʧʦʩʦʙʦʤ ʧʨʦʢʦʧʘ, 

ʧʨʦʨʝʟʘ ʠ ʪʠʧʘ çʂʘʨʤʘʥʘè. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʟ ʚʩʝʭ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ 

ʬʦʨʤ ʙʝʨʝʛʦʟʘʱʠʪʥʳʭ ʠ ʨʝʛʫʣʠʨʫʶʱʠʭ ʩʦʦʨʫʞʝʥʠʡ ʥʘ ʛʦʨʥʳʭ ʨʝʢʘʭ ʊʘʜʞʠʢʠʩʪʘʥʘ 

ʥʘʠʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʤʠ ʠ ʵʬʬʝʢʪʠʚʥʳʤʠ ʦʢʘʟʘʣʠʩʴ ʧʨʦʜʦʣʴʥʳʝ ʙʝʨʝʛʦʚʳʝ ʜʘʤʙʳ ï 

ʢʨʝʧʣʝʥʠʝ ʢʘʤʥʝʤ, ʞʝʣʝʟʦʙʝʪʦʥʥʳʤʠ ʪʝʪʨʘʵʜʨʘʤʠ ʧʣʠʪʘʤʠ (ʠʩʭʦʜʷ ʠʟ ʥʘʣʠʯʠʷ ʤʝʩʪʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ). ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʠ ʧʨʠʥʷʪʠʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʢʦʥʩʪʨʫʢʮʠʡ ʙʝʨʝʛʦʟʘʱʠʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʧʨʝʜʧʦʯʪʝʥʠʝ ʦʪʜʘʚʘʣʦʩʴ ʧʨʦʜʦʣʴʥʳʤ 

ʙʝʨʝʛʦʚʳʤ ʩʧʣʦʰʥʳʤ ʜʘʤʙʘʤ, ʟʘʢʨʝʧʣʝʥʥʳʤ ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʳʤʠ ʢʘʤʥʷʤʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʨʘʟʣʠʯʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʚʠʜʳ ʙʝʨʝʛʦʟʘʱʠʪʥʳʭ ʠ 

ʩʪʨʫʝʥʘʧʨʘʚʣʷʶʱʠʭ ʩʦʦʨʫʞʝʥʠʡ ʪʠʧʘ ï ʰʧʦʨ, ʧʨʦʨʝʟ ʠ çʢʘʨʤʘʥʦʚè, ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʥʳʭ 

ʨʝʢ ʊʘʜʞʠʢʠʩʪʘʥʘ ʷʚʣʷʶʪʩʷ ʥʝʜʦʣʛʦʚʝʯʥʳʤʠʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʥʝʵʢʦʥʦʤʠʯʥʳʤʠ. ʊʘʢʞʝ 

ʙʳʣ ʚʳʷʚʣʝʥ ʨʷʜ ʩʝʨʴʸʟʥʳʭ ʦʰʠʙʦʢ, ʜʦʧʫʱʝʥʥʳʭ, ʢʘʢ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʪʘʢ ʠ ʧʨʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʙʝʨʝʛʦʟʘʱʠʪʥʳʭ ʠ ʨʝʛʫʣʷʮʠʦʥʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʜʣʷ ʨʝʢ ʊʘʜʞʠʢʠʩʪʘʥʘ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʧʨʦʝʢʪʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʙʳʣʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʳ, ʥʦʩʠʣʠ 

çʰʪʘʤʧʦʚʳʡè ʭʘʨʘʢʪʝʨ, ʙʝʟ ʫʯʸʪʘ ʣʦʢʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ, 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʡ ʛʠʜʨʦʛʨʘʬʠʠ ʚʦʜʦʩʙʦʨʥʦʛʦ ʙʘʩʩʝʡʥʘ, ʘ ʪʘʢʞʝ ʛʝʦʣʦʛʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʝʢ, ʥʘ ʢʦʪʦʨʳʭ ʥʘʤʝʯʘʣʠʩʴ ʨʝʛʫʣʠʨʫʶʱʠʝ ʨʘʙʦʪʳ. ɼʣʷ ʚʩʝʭ ʫʯʘʩʪʢʦʚ ʨʝʢ 

ʧʨʠʤʝʥʷʣʠʩʴ ʦʜʥʦʦʙʨʘʟʥʳʝ ʨʝʰʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʙʝʨʝʛʦʟʘʱʠʪʥʳʭ 
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ʩʦʦʨʫʞʝʥʠʡ ʚʝʣʦʩʴ ʥʝʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦ ʚ ʤʝʞʝʥʴ, ʘ ʚ ʧʝʨʠʦʜ ʧʨʦʭʦʞʜʝʥʠʷ ʧʘʚʦʜʢʦʚʳʭ 

ʨʘʩʭʦʜʦʚ, ʧʦʩʧʝʰʥʦ, ʩ ʙʦʣʴʰʠʤʠ ʦʪʢʣʦʥʝʥʠʷʤʠ ʦʪ ʧʨʦʝʢʪʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ, ʚ ʧʝʨʠʦʜ ʩ 

1969 ʧʦ 1972 ʛʦʜʳ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʧʘʚʦʜʢʦʚʳʭ ʚʦʜ ʚ ʨʝʢʘʭ: ʇʷʥʜʞ (ʪʝʨʨʠʪʦʨʠʷ 

ʄʦʩʢʦʚʩʢʦʛʦ (ʍʘʤʘʜʦʥʠ), ʇʷʥʜʞʩʢʦʛʦ ʨʘʡʦʥʦʚ), ʗʭʩʫ (ɺʦʩʝʡʩʢʠʡ ʨʘʡʦʥ), ʂʘʬʠʨʥʠʛʘʥ 

(ʨʘʡʦʥʳ ɺʘʭʜʘʪ, ʈʫʜʘʢʠ, ʐʘʘʨʪʫʟʩʢʠʡ ʨʘʡʦʥ); ʂʳʟʳʣʩʫï ʙʳʣʦ ʨʘʟʨʫʰʝʥʦ ʙʦʣʴʰʠʥʩʪʚʦ 

ʙʝʨʝʛʦʟʘʱʠʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʪʠʧʘ ï ʧʨʦʩʪʳʭ ʢʦʨʦʪʢʠʭ ʰʧʦʨ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪ,ɹ ʯʪʦ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʨʝʞʠʤʘ ʧʦʪʦʢʘ, ʟʘʚʠʩʠʪ ʦʪ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ 

ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. ɼʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʥʘʠʣʫʯʰʝʡ ʩʠʩʪʝʤʳ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʝʞʠʤʘ ʧʦʪʦʢʘ, ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʩʪʝʧʝʥʴ ʚʘʞʥʦʩʪʠ ʢʘʞʜʦʡ ʧʝʨʝʤʝʥʥʦʡ 

ʨʝʞʠʤʘ ʠ ʩʪʝʧʝʥʴ ʝʸ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʜʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʫʩʣʦʨʝʛʫʣʠʨʫʶʱʠʭ ʨʘʙʦʪ ʥʘ ʣʶʙʦʡ ʨʝʢʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ: 

1. ʇʝʨʝʤʝʥʥʳʝ ʚʝʣʠʯʠʥʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʛʨʫʥʪʘʤ, ʘ ʠʤʝʥʥʦ, ʥʝʨʘʚʥʦʤʝʨʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʛʨʫʥʪʦʚ; ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʯʘʩʪʠʮ, ʦʩʦʙʝʥʥʦ ʛʣʠʥʠʩʪʳʭ 

ʛʨʫʥʪʦʚ. ɿʥʘʥʠʝ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʠʪʴ ʩʪʝʧʝʥʴ ʩʠʣʳ ʩʮʝʧʣʝʥʠʷ 

ʛʨʫʥʪʘ, ʩʪʦʡʢʦʩʪʴ ʢ ʭʠʤʠʯʝʩʢʠʤ ʨʝʘʛʝʥʪʘʤ ʠ ʘʪʤʦʩʬʝʨʥʳʤ ʫʩʣʦʚʠʷʤ, ʘ ʪʘʢʞʝ ʩʪʝʧʝʥʴ 

ʧʨʦʯʥʦʩʪʠ ʛʨʫʥʪʘ. 

2. ɻʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʝʨʝʤʝʥʥʳʝ ï ʨʘʩʭʦʜ ʠ ʪʠʧ ʛʠʜʨʦʛʨʘʬʘ ʨʝʢʠ, 

ʪʝʤʧʝʨʘʪʫʨʫ, ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ, ʧʦʚʝʨʭʥʦʩʪʥʫʶ ʵʨʦʟʠʶ ʠ ʨʘʟʤʳʚ ʙʝʨʝʛʦʚ, ʫʩʣʦʚʠʝ 

ʣʴʜʦʦʙʨʘʟʦʚʘʥʠʷ, ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʥʘʥʦʩʦʚ ʚ ʨʝʢʝ. 

3. ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ï ʛʣʫʙʠʥʫ ʨʝʢʠ, ʰʠʨʠʥʫ, ʠʟʚʠʣʠʩʪʦʩʪʴ, 

ʨʘʜʠʫʩ ʢʨʠʚʠʟʥʳ, ʩʪʝʧʝʥʴ ʢʨʠʚʠʟʥʳ, ʠʟʛʠʙʦʚ, ʰʠʨʠʥʫ ʧʦʷʩʘ ʤʝʘʥʜʨʠʨʦʚʘʥʠʷ, ʨʘʩʩʪʦʷʥʠʝ 

ʤʝʞʜʫ ʠʟʚʠʣʠʥʘʤʠ, ʦʙʱʝʝ ʥʘʧʨʘʚʣʝʥʠʝ ʨʝʢʠ, ʧʨʦʜʦʣʴʥʳʡ ʧʨʦʬʠʣʴ ʜʥʘ, ʬʦʨʤʫ 

ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʨʫʩʣʘ, ʬʦʨʤʫ ʜʥʘ ʠ ʧʦʚʦʨʦʪʦʚ ʨʝʢʠ. 

4. ɻʠʜʨʘʚʣʠʯʝʩʢʠʝ - ʫʢʣʦʥ, ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʜʥʘ, ʩʢʦʨʦʩʪʴ, ʪʫʨʙʫʣʝʥʪʥʦʩʪʴ 

ʧʦʪʦʢʘ, ʚʣʝʢʫʱʫʶ ʩʠʣʫ, ʛʠʜʨʘʚʣʠʯʝʩʢʫʶ ʢʨʫʧʥʦʩʪʴ, ʦʙʲʝʤ ʥʘʥʦʩʦʚ, ʵʥʝʨʛʠʶ ʧʦʪʦʢʘ, 

ʯʠʩʣʦ ʌʨʫʜʘ, ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʨʘʜʠʫʩ, ʚʷʟʢʦʩʪʴ ʚʟʚʝʩʠ. 

5. ɻʝʦʣʦʛʠʯʝʩʢʠʝ ï ʦʙʱʠʡ ʨʝʣʴʝʬ ʚʦʜʦʩʙʦʨʥʦʛʦ ʙʘʩʩʝʡʥʘ, ʫʢʣʦʥ ʜʦʣʠʥʳ ʨʝʢʠ, 

ʪʠʧ ʤʘʪʝʨʠʘʣʘ ʙʝʨʝʛʦʚ ʠ ʜʥʘ ʨʝʢʠ, ʢʨʫʧʥʦʩʪʴ ʯʘʩʪʠʮ ʛʨʫʥʪʘ, ʩʠʣʫ ʩʮʝʧʣʝʥʠʷ, ʫʜʝʣʴʥʳʡ 

ʚʝʩ, ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʪʠʨʘʥʠʶ, ʘ ʪʘʢʞʝ ʪʠʧ ʠ ʤʦʱʥʦʩʪʴ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤʘʮʠʡ, 

ʥʘʭʦʜʷʱʠʭʩʷ ʧʦʜ ʩʣʦʝʤ ʘʣʣʶʚʠʷ. 

6. ɼʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ - ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʠ ʪʠʧ ʩʦʦʨʫʞʝʥʠʡ, ʧʦʩʪʨʦʝʥʥʳʭ ʚ 

ʧʨʦʰʣʦʤ, ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʠ ʪʠʧ ʙʫʜʫʱʠʭ ʩʦʦʨʫʞʝʥʠʡ, ʠʟʤʝʥʝʥʠʷ, ʚʳʟʚʘʥʥʳʝ ʚ 

ʛʠʜʨʦʛʨʘʬʝ ʠ ʫʩʣʦʚʠʷʭ ʦʪʣʦʞʝʥʠʷ ʥʘʥʦʩʦʚ ʨʝʢʦʡ, ʙʫʜʫʱʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʚʦʜʝ ʠ ʦʩʚʦʝʥʠʝ 

ʨʝʯʥʦʛʦ ʙʘʩʩʝʡʥʘ, ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʥʘ ʨʝʢʝ, ʥʝʧʨʝʜʚʠʜʝʥʥʳʝ ʩʣʫʯʘʠ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʧʨʦʝʢʪʘ, ʥʘʣʠʯʠʝ ʨʘʙʦʯʝʡ ʩʠʣʳ, ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʤʘʪʝʨʠʘʣʦʚ ʤʝʪʦʜʳ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ, ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʠ ʨʝʞʠʤ ʨʝʢʠ ʚʦ ʚʨʝʤʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʦʦʨʫʞʝʥʠʡ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʪʠʧʦʚ ʠ ʩʦʩʪʦʷʥʠʠ ʨʘʙʦʪ ʙʝʨʝʛʦʟʘʱʠʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʥʘ ʛʦʨʥʳʭ ʨʝʢʘʭ: 

ʇʷʥʜʞ, ɺʘʭʰ, ʂʘʬʠʨʥʠʛʘʥ, ʂʳʟʳʣʩʫ, ʗʭʩʫ, ɼʫʰʘʥʙʠʥʢʠ ʠ ʜʨ. ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʚ 

ʦʩʥʦʚʥʦʤ ʦʨʠʝʥʪʠʨʦʚʢʠ ʚʝʣʠʩʴ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠʤʝʶʱʝʡʩʷ ʪʝʭʥʠʢʠ ʠ ʥʘʣʠʯʠʷ ʤʝʩʪʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʘ ʚʩʝʤʠ ʦʩʪʘʣʴʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʧʦʯʪʠ ʧʨʝʥʝʙʨʝʛʘʣʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʦʣʴʰʠʝ 

ʩʧʣʦʰʥʳʝ ʙʝʪʦʥʥʳʝ ʢʨʝʧʣʝʥʠʷ ʙʝʨʝʛʦʚ ʨʝʢʠ ʂʘʬʠʨʥʠʛʘʥ (ʛ. ɺʘʭʜʘʪ) ʥʝ ʚʳʜʝʨʞʘʣʠ 

ʥʘʪʠʩʢʘ ʧʘʚʦʜʢʦʚʳʭ ʚʦʜ (1968-1969ʛ.ʛ) ʠ ʨʘʟʨʫʰʘʣʠʩʴ. 

ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ ʙʝʩʧʦʱʘʜʥʦʝ ʦʪʥʦʰʝʥʠʝ ʩʪʨʦʠʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʢʘʢ ʢ 

ʨʝʢʝ, ʪʘʢ ʠ ʢ ʙʝʨʝʛʦʟʘʱʠʪʥʳʤ ʩʦʦʨʫʞʝʥʠʷʤ, ʥʘʨʫʰʘʷ ʩʦʩʪʦʷʥʠʝ ʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʨʘʚʥʦʚʝʩʠʷ ʠ ʨʝʞʠʤ ʪʝʯʝʥʠʷ ʧʦʪʦʢʘ, ʯʪʦ ʫʩʠʣʠʚʘʝʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʘʟʤʳʚʘ ʩʦʦʨʫʞʝʥʠʷ, 

ʢʦʪʦʨʫʶ ʥʝʣʴʟʷ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʧʨʦʝʢʪʠʨʦʚʱʠʢʘʤ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʝʢʪʘ ʩʦʦʨʫʞʝʥʠʡ. 

ʋʯʠʪʳʚʘʷ ʥʘʨʦʜʥʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʟʘʱʠʪʳ ʦʩʚʦʝʥʠʷ ʨʝʯʥʳʭ ʜʦʣʠʥ, 

ʜʘʣʴʥʝʡʰʝʝ ʨʘʩʰʠʨʝʥʠʝ ʦʨʦʰʘʝʤʳʭ ʤʘʩʩʠʚʦʚ, ʟʘ ʩʯʝʪ ʧʦʡʤʝʥʥʳʭ ʟʝʤʝʣʴ ʛʦʨʥʳʭ ʨʝʢ ʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʜʨ., ʥʘ ʦʩʚʦʝʥʥʳʭ 

ʪʝʨʨʠʪʦʨʠʷʭ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʨʝʩʧʫʙʣʠʢʝ ʧʨʦʚʝʜʝʥʦ ʤʥʦʛʦ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʤʝʨ: 
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ʅʝʩʤʦʪʨʷ ʥʘ ʩʣʦʞʥʦʩʪʴ ʤʝʭʘʥʠʟʤʘ ʨʫʩʣʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʛʦʨʥʳʭ ʨʝʢʘʭ, 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʦʛʘʪʝʡʰʝʛʦ ʦʧʳʪʘ ʨʘʙʦʪʥʠʢʦʚ ʧʨʦʝʢʪʥʳʭ, 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʨʝʩʧʫʙʣʠʢʠ, ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʨʘʟʨʘʙʦʪʘʪʴ ʢʦʤʧʣʝʢʩ ʤʥʦʛʦʮʝʣʝʚʦʡ ʧʨʦʛʨʘʤʤʳ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ (ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʞʠʤʘ ʧʦʪʦʢʘ), ʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ (ʚ ʯʝʨʪʝ ʛʦʨʦʜʘ ʠ ʥʘʩʝʣʝʥʥʳʭ 

ʧʫʥʢʪʘʭ), ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʦʛʦ ʢʘʤʥʷ (ʙʫʨʥʳʭ ʫʯʘʩʪʢʦʚ ʨʫʩʝʣ ʨʝʢ), ʛʦʨʥʫʶ ʤʘʩʩʫ 

(ʨʘʚʥʠʥʥʳʭ ʫʯʘʩʪʢʘʭ ʨʫʩʝʣ ʨʝʢ) ʠ ʜʨ., ʩ ʫʯʝʪʦʤ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʠ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʫʩʣʦʬʦʨʤʠʨʫʶʱʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʨʫʩʣʦʨʝʛʫʣʠʨʫʶʱʠʭ 

ʩʦʦʨʫʞʝʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʧʝʩʯʘʥʳʭ, ʛʣʠʥʠʩʪʳʭ (ʤʝʣʢʠʡ ʛʨʘʚʠʡ) ʨʫʩʣʘʭ, 

ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʨʘʚʥʠʥʥʳʭ ʫʯʘʩʪʢʦʚ ʨʫʩʝʣ ʛʦʨʥʳʭ ʨʝʢ, ʧʨʠʤʝʥʝʥʠʝ ʚ ʢʘʯʝʩʪʚʝ 

ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʦʛʦ ʢʘʤʥʷ (ʪʝʪʨʘʵʜʨʦʚ) - ʥʝʵʬʬʝʢʪʠʚʥʦ, ʪʘʢ ʢʘʢ 

ʦʥʠ ʪʫʨʙʫʣʠʟʠʨʫʶʪ ʧʦʪʦʢ ʠ ʥʝ ʧʦʟʚʦʣʷʶʪ ʥʘʜʝʞʥʦ ʟʘʱʠʱʘʪʴ ʧʝʩʯʘʥʳʝ (ʛʣʠʥʠʩʪʳʝ) 

ʙʝʨʝʛʘ ʨʝʢ. ɼʣʷ ʪʘʢʠʭ ʫʯʘʩʪʢʦʚ ʨʝʢ ʙʳʣʘ ʥʘʡʜʝʥʘ ʘʣʴʪʝʨʥʘʪʠʚʘ: ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʳʡ ʢʘʤʝʥʴ 

ʟʘʤʝʥʷʣʩʷ ʛʦʨʥʦʡ ʤʘʩʩʦʡ, ʘ ʪʝʪʨʘʵʜʨʳ ʠ ʙʝʪʦʥʥʳʝ ʧʣʠʪʳ ï ʛʘʙʠʦʥʥʳʤʠ ʪʶʬʷʢʘʤʠ. 

ɺʳʰʝʫʢʘʟʘʥʥʘʷ ʨʝʢʦʤʝʥʜʘʮʠʷ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚ ʙʝʨʝʛʦʟʘʱʠʪʥʳʭ ʨʘʙʦʪʘʭ ʚ 

ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ ʨʝʢʠ ʂʘʬʠʨʥʠʛʘʥ, ʛʜʝ ʥʘʨʷʜʫ ʩ ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʳʤʠ ʢʘʤʥʷʤʠ ʙʳʣʦ 

ʠʩʧʳʪʘʥʦ ʢʨʝʧʣʝʥʠʝ ʙʝʨʝʛʦʚ ʛʦʨʥʦʡ ʤʘʩʩʦʡ, ʢʦʪʦʨʘʷ ʚʳʜʝʨʞʘʣʘ ʥʘʪʠʩʢ ʥʝʩʢʦʣʴʢʠʭ 

ʧʘʚʦʜʢʦʚʳʭ ʚʦʜ, ʘ ʵʢʦʥʦʤʠʷ ʩʦʩʪʘʚʠʣʘ ʦʢʦʣʦ 40%. 
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ACTUALITY OF PROTECTION OF BELT -LABORATORY WORKS AND ANTI -PEAS 

CONSTRUCTION  IN THE CONDITIONS OF TAJIKISTAN  

Significant work is being done to combat floods and soil erosion, which cause significant damage to the 

national economy of the republic. The most urgent and requiring a satisfactory solution at the present time is the 

problem of flood control in spring and summer periods on the major rivers of the republic. 

Key words: Floods, disasters, floods, damages, water, prevention, economy, elements, structures, reduction, 

safety. 
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ʀʅɾɽʅɽʈʅʆ-ɻɽʆʃʆɻʀʏɽʉʂʀɽ ʇʈʆʎɽʉʉʓ ʍɸʈɸʅɻʆʅʉʂʆɻʆ 

(ʇʈɽɼɼʋʐɸʅɹʀʅʉʂʆɻʆ) ʆʇʓʊʅʆɻʆ ʋʏɸʉʊʂɸ 

 

ʅʘʟʠʨʦʚʘ ɼ.ʕ. 

ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ɺ ʧʨʝʜʝʣʘʭ ʇʨʝʜʜʫʰʘʥʙʠʥʩʢʦʛʦ ʦʧʦʣʟʥʝʚʦʛʦ ʧʦʣʠʛʦʥʘ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ 

ʧʨʦʷʚʣʷʶʪʩʷ ʧʣʦʩʢʦʩʪʥʘʷ ʠ ʣʠʥʝʡʥʘʷ ʵʨʦʟʠʷ, ʦʧʦʣʟʥʠ, ʩʝʣʠ ʠ ʧʨʠʩʘʜʦʯʥʳʝ ʷʚʣʝʥʠʷ.  

ʇʣʦʩʢʦʩʪʥʘʷ ʠ ʣʠʥʝʡʥʘʷ ʵʨʦʟʠʷ ʨʘʟʚʠʪʘ ʧʦ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʦʧʠʩʳʚʘʝʤʦʛʦ 

ʦʧʦʣʟʥʝʚʦʛʦ ʫʯʘʩʪʢʘ, ʥʦ ʥʘʠʙʦʣʴʰʝ ʦʪʤʝʯʘʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʥʠʟʢʠʭ ʘʜʳʨʦʚ, ʛʜʝ ʥʘʭʦʜʠʪʩʷ 

ʚʝʨʭʥʷʷ ʯʘʩʪʴ ʧʦʯʚʝʥʥʦʛʦ ʛʦʨʠʟʦʥʪʘ. ʉʤʳʚ ʧʦʯʚʝʥʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʧʨʠʚʦʜʠʪ ʢ 

ʠʩʯʝʟʥʦʚʝʥʠʶ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʢ ʘʢʪʠʚʠʟʘʮʠʠ ʣʠʥʝʡʥʦʡ ʵʨʦʟʠʠ. ɹʝʟʩʠʩʪʝʤʥʳʡ 

ʩʙʨʦʩ ʧʦʣʠʚʥʳʭ ʚʦʜ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʚʠʪʠʶ ʧʨʦʮʝʩʩʦʚ ʦʚʨʘʛʦʦʙʨʘʟʦʚʘʥʠʷ. ʅʘʠʙʦʣʝʝ 

ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʦʚʨʘʛʦʚ ʦʪʤʝʯʝʥʦ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʦʧʦʣʟʥʝʚʦʛʦ ʧʦʣʠʛʦʥʘ ʚ ʪʦʣʱʘʭ 

ʣʝʩʩʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʚʝʨʭʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ. ɻʣʫʙʠʥʘ ʦʚʨʘʛʦʚ ʜʦʩʪʠʛʘʝʪ 12-

15ʤ., ʰʠʨʠʥʘ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 6-3 ʜʦ 25-30ʤ. ʉʢʣʦʥʳ ʦʚʨʘʛʦʚ ʦʯʝʥʴ ʢʨʫʪʳʝ 50-70
0
. 

ʇʨʦʮʝʩʩʳ ʚʳʚʝʪʨʠʚʘʥʠʷ ʠʤʝʶʪ ʧʦʜʯʠʥʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠ ʨʘʟʚʠʪʳ ʚ ʨʘʡʦʥʘʭ 

ʨʘʟʚʠʪʠʷ ʧʘʣʝʦʟʦʡʩʢʠʭ ʠ ʤʝʟʦʢʘʡʥʦʟʦʡʩʢʠʭ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ. ɻʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʦʥʠ 

ʦʙʫʩʣʦʚʣʝʥʳ ʩʫʪʦʯʥʳʤʠ ʠ ʩʝʟʦʥʥʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʪʝʤʧʝʨʘʪʫʨ. ʇʨʦʷʚʣʷʶʪʩʷ ʧʨʦʮʝʩʩʳ 

ʚʳʚʝʪʨʠʚʘʥʠʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚʦ ʚʩʢʨʳʪʠʠ ʠ ʨʘʩʰʠʨʝʥʠʠ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʨʝʱʠʥ ʠ 

ʦʙʨʘʟʦʚʘʥʠʠ ʥʦʚʳʭ ʪʨʝʱʠʥ ʨʘʟʣʠʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʨʘʟʤʝʨʘ. ʕʪʠ ʪʨʝʱʠʥʳ ʨʘʟʙʠʚʘʶʪ 

ʤʘʩʩʠʚʳ ʩʢʘʣʴʥʳʭ ʧʦʨʦʜ ʥʘ ʦʪʜʝʣʴʥʳʝ ʙʣʦʢʠ ʠ ʦʙʣʦʤʢʠ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʠ ʨʘʟʤʝʨʦʚ, 

ʢʦʪʦʨʳʝ ʩʢʘʧʣʠʚʘʶʪʩʷ ʚ ʚʠʜʝ ʦʩʳʧʝʡ ʥʘ ʛʦʨʥʳʭ ʩʢʣʦʥʘʭ, ʥʠʞʝ ʦʩʥʦʚʘʥʠʷ ʚʳʭʦʜʦʚ 

ʩʢʘʣʴʥʳʭ ʧʦʨʦʜ. 

ʉʝʣʝʚʳʝ ʧʨʦʮʝʩʩʳ ʰʠʨʦʢʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʚ ʧʨʝʜʳʜʫʱʠʭ ʨʘʙʦʪʘʭ[1,2],ʛʜʝ 

ʘʚʪʦʨʘʤʠ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʨʘʟʚʠʪʠʷ ʠ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʩʝʣʝʚʳʭ ʧʦʪʦʢʦʚ.  

ʇʨʦʩʘʜʦʯʥʳʝ ʷʚʣʝʥʠʷ ʠ ʠʭ ʚʝʣʠʯʠʥʳ, ʚ ʨʘʡʦʥʘʭ ʨʘʟʚʠʪʠʷ ʣʝʩʩʦʚʳʭ ʧʦʨʦʜ, 

ʦʙʫʩʣʦʚʣʝʥʳ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʠʭ ʩʚʦʡʩʪʚʘʤʠ ʠ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ. ɺʝʣʠʯʠʥʘ 

ʧʨʦʩʘʜʦʢ ʚ ʫʩʣʦʚʠʷʭ ʊʘʜʞʠʢʠʩʪʘʥʘ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 0.2-0,4 ʤ ʜʦ 2,5-2,8ʤ., ʘ ʚʨʝʤʷ 

ʧʨʦʷʚʣʝʥʠʷ ʜʝʬʦʨʤʘʮʠʡ ʠʭ ʧʦʣʥʦʡ ʩʪʘʙʠʣʠʟʘʮʠʠ ʜʣʠʪʩʷ ʦʪ ʦʜʥʦʛʦ ʜʦ 6-8 ʤʝʩʷʮʝʚ. 

ʄʦʱʥʦʩʪʴ ʧʨʦʩʘʜʦʯʥʦʛʦ ʩʣʦʷ, ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʧʦʩʘʜʢʦʡ ʛʣʫʙʠʥʥʳʭ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ 

ʤʘʨʦʢ ʢʦʣʝʙʣʝʪʩʷ ʦʪ ʧʝʨʚʳʭ ʤʝʪʨʦʚ ʜʦ 36-39 ʤʝʪʨʦʚ ʠ ʦʩʦʙʝʥʥʦ ʠʟʤʝʥʯʠʚʘ ʚ ʫʩʣʦʚʠʷʭ 

ʧʨʝʜʛʦʨʥʳʭ ʰʣʝʡʬʦʚ. ɺʝʨʭʥʷʷ 14-18-ʤʝʪʨʦʚʘʷ ʯʘʩʪʴ ʦʙʣʘʜʘʝʪ ʧʨʦʩʘʜʦʯʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, 

ʨʘʩʯʝʪʥʘʷ ʚʝʣʠʯʠʥʘ ʧʨʦʩʘʜʦʢ 0,7ʤ. ʄʥʦʛʦʣʝʪʥʝʝ ʦʨʦʰʝʥʠʝ ʥʝ ʧʨʠʚʝʣʦ ʢ ʫʩʪʨʘʥʝʥʠʶ 

ʧʨʦʩʘʜʦʯʥʳʭ ʩʚʦʡʩʪʚ. ɽʩʪʝʩʪʚʝʥʥʘʷ ʚʣʘʞʥʦʩʪʴ ʛʨʫʥʪʦʚ ʜʦ ʛʣʫʙʠʥʳ 10-15ʤ ʥʝ ʧʨʝʚʳʰʘʣʘ 

17%, ʘ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʣʘ 9%. ʉ ʛʣʫʙʠʥʦʡ ʚʣʘʞʥʦʩʪʴ ʚʦʟʨʘʩʪʘʣʘ ʜʦ 21-23%, ʥʦ ʙʝʟ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ. ɼʦ 22-25 ʤʝʪʨʦʚ ʢʦʥʩʠʩʪʝʥʮʠʷ ʛʨʫʥʪʦʚ ʪʚʝʨʜʘʷ ʠ ʣʠʰʴ 

ʥʠʞʝ ʚʩʣʝʜʩʪʚʠʝ ʫʚʝʣʠʯʝʥʠʷ ʚʣʘʞʥʦʩʪʠ ʜʦ 24-27% ʩʪʘʥʦʚʠʪʩʷ ʧʣʘʩʪʠʯʥʦʡ.  

ʉʫʬʬʦʟʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʣʝʩʩʦʚʠʜʥʳʭ ʩʫʛʣʠʥʢʘʭ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʚʠʜʝ ʧʨʦʚʘʣʴʥʳʭ 

ʚʦʨʦʥʦʢ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʢʘʢ ʥʘ ʮʝʣʠʥʥʳʭ ʟʝʤʣʷʭ, ʪʘʢ ʠ ʥʘ ʦʨʦʰʘʝʤʳʭ ʫʯʘʩʪʢʘʭ. ʅʘ 

ʦʨʦʰʘʝʤʳʭ ʫʯʘʩʪʢʘʭ ʦʥʠ ʦʩʦʙʝʥʥʦ ʭʘʨʘʢʪʝʨʥʳ ʚ ʧʝʨʚʦʝ ʚʨʝʤʷ ʧʦʩʣʝ ʧʦʜʘʯʠ ʚʦʜʳ. ʅʘ 

ʫʯʘʩʪʢʘʭ ʩ ʜʣʠʪʝʣʴʥʳʤ ʧʝʨʠʦʜʦʤ ʦʨʦʰʝʥʠʷ, ʩʫʬʬʦʟʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʦʙʨʘʟʫʶʪʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʚʳʥʦʩʘ ʤʝʣʢʠʭ ʯʘʩʪʠʮ ʠ ʨʘʩʪʚʦʨʝʥʥʳʭ ʩʦʣʝʡ 

ʩʬʦʨʤʠʨʦʚʘʥʥʳʤʠ ʚʦʜʦʥʦʩʥʳʤʠ ʛʦʨʠʟʦʥʪʘʤʠ ʚ ʙʦʣʝʝ ʥʠʟʢʠʝ ʚʘʣʫʥʥʦ-ʛʘʣʝʯʥʠʢʦʚʳʝ 

ʛʦʨʠʟʦʥʪʳ. ʆʥʠ ʯʘʱʝ ʨʘʟʚʠʚʘʶʪʩʷ ʚʜʦʣʴ ʪʝʨʨʘʩʦʚʳʭ ʫʩʪʫʧʦʚ, ʚ ʙʦʨʪʘʭ ʩʘʝʚ ʠʣʠ ʥʘ 

ʫʯʘʩʪʢʘʭ ʩ ʨʝʟʢʠʤ ʧʝʨʝʧʘʜʦʤ ʚʳʩʦʪ. ʇʨʠʤʝʨʦʤ ʨʘʟʚʠʪʠʷ ʩʫʬʬʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʤʦʛʫʪ 

ʩʣʫʞʠʪʴ ʚʦʨʦʥʢʠ ʧʦ ʩʘʶ ɻʫʣʴʧʠʩʪʘ ʠ ʚ ʪʦʣʱʝ ʣʝʩʩʦʚʠʜʥʳʭ ʩʫʛʣʠʥʢʦʚ 

ʚʝʨʭʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʡ ʪʝʨʨʘʩ,r ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ ʤʝʞʜʫʨʝʯʴʝ ʃʫʯʦʙ - ɺʘʨʟʦʙ. ɻʣʫʙʠʥʘ 

ʚʦʨʦʥʦʢ ʜʦʩʪʠʛʘʝʪ ʜʦ 12-15ʤ.  
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ʂʘʨʩʪʦʚʳʝ ʧʨʦʮʝʩʩʳ ʦʪʤʝʯʝʥʳ ʚ ʨʘʡʦʥʘʭ ʨʘʟʚʠʪʠʷ ʢʘʨʙʦʥʘʪʥʳʭ ʠ ʩʫʣʴʬʘʪʥʳʭ 

ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ ʧʦ ʟʦʥʘʤ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ. ʅʘʠʙʦʣʴʰʠʤ ʨʘʟʚʠʪʠʝʤ ʢʘʨʩʪʦʚʳʭ 

ʧʨʦʮʝʩʩʦʚ ʦʙʣʘʜʘʶʪ ʚʦʜʦʦʙʠʣʴʥʳʝ ʧʘʣʝʦʟʦʡʩʢʠʝ ʠʟʚʝʩʪʥʷʢʠ ʠ ʟʦʥʳ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʥʘʨʫʰʝʥʠʡ, ʧʨʦʭʦʜʷʱʠʝ ʧʦ ʥʠʤ. ɺ ʤʝʟʦʢʘʡʥʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ ʢʘʨʩʪʦʚʳʝ ʧʨʦʮʝʩʩʳ 

ʩʣʘʙʦ ʨʘʟʚʠʪʳ. ʂʘʨʩʪ, ʚ ʦʩʥʦʚʥʦʤ, ʟʘʢʨʳʪʦʛʦ ʪʠʧʘ, ʥʦ ʧʦ ʧʣʦʱʘʜʠ (ʧʦ ʩʘʷʤ ʂʫʣʠʯʘʥʦʨ, 

ɻʫʣʴʧʠʩʪʘ, ʂʘʤʜʝ) ʦʪʤʝʯʘʶʪʩʷ ʧʨʦʚʘʣʳ ʚʳʰʝʣʝʞʘʱʠʭ ʦʪʣʦʞʝʥʠʡ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦ 

ʨʘʟʚʠʪʠʠ ʟʘʢʨʳʪʦʛʦ ʢʘʨʩʪʘ. 

ʆʧʦʣʟʥʝʚʳʝ ʧʨʦʮʝʩʩʳ ʜʦʚʦʣʴʥʦ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʧʨʝʜʝʣʘʭ ʦʧʦʣʟʥʝʚʦʛʦ 

ʧʦʣʠʛʦʥʘ ʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʵʢʟʦʛʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʷʚʣʷʶʪʩʷ ʜʦʤʠʥʠʨʫʶʱʠʤʠ. 

ɺ ʦʩʥʦʚʥʦʤ, ʦʧʦʣʟʥʠ ʨʘʟʚʠʪʳ ʚ ʦʜʥʦʨʦʜʥʦʡ ʩʨʝʜʝ ʚ ʪʦʣʱʝ ʣʝʩʩʦʚʠʜʥʳʭ ʩʫʛʣʠʥʢʦʚ, ʨʝʞʝ ʚ 

ʢʦʨʝʥʥʳʭ ʧʦʨʦʜʘʭ ʤʝʟʦʢʘʡʥʦʟʦʷ. ʇʦʨʘʞʝʥʥʦʩʪʴ ʦʧʦʣʟʥʝʚʳʤʠ ʧʨʦʮʝʩʩʘʤʠ 

ʇʨʝʜʜʫʰʘʥʙʠʥʩʢʦʛʦ ʦʧʦʣʟʥʝʚʦʛʦ ʫʯʘʩʪʢʘ ʩʦʩʪʘʚʣʷʝʪ ʜʦ 14-15% ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ, ʘ 

ʧʦʨʘʞʝʥʥʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʜʦʣʠʥ (ɻʫʣʴʧʠʩʪʘ) ʜʦʩʪʠʛʘʝʪ 38-40%. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʤʝʭʘʥʠʟʤʘ ʨʘʟʚʠʪʠʷ ʠ ʩʤʝʱʝʥʠʷ ʚʩʝ ʦʧʦʣʟʥʠ, ʥʘʭʦʜʷʱʝʡʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʧʠʩʳʚʘʝʤʦʡ 

ʧʣʦʱʘʜʠ, ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʦʧʦʣʟʥʠ-ʪʝʯʝʥʠʷ, ʦʧʦʣʟʥʠ-ʩʢʦʣʴʞʝʥʠʷ, ʦʙʚʘʣʳ ʠ ʦʧʦʣʟʥʠ 

ʩʣʦʞʥʦ-ʧʝʨʝʭʦʜʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʩʤʝʱʝʥʠʷ. ʇʦ ʚʨʝʤʝʥʠ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʨʝʘʣʠʟʘʮʠʠ ʤʦʞʥʦ 

ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʨʝʚʥʠʝ ʠ ʩʦʚʨʝʤʝʥʥʳʝ. ʂʨʦʤʝ ʪʦʛʦ, ʩʨʝʜʠ ʩʦʚʨʝʤʝʥʥʳʭ ʦʧʦʣʟʥʝʡ 

ʚʳʜʝʣʷʶʪʩʷ ʩʪʘʙʠʣʠʟʠʨʫʶʱʠʝʩʷ ʠ ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ. 

ʇʦʚʝʨʭʥʦʩʪʥʳʝ ʩʧʣʳʚʳ ï ʦʙʨʘʟʫʶʪʩʷ ʥʘ ʢʨʫʪʳʭ ʩʢʣʦʥʘʭ, ʩʣʦʞʝʥʥʳʭ 

ʜʝʣʶʚʠʘʣʴʥʳʤʠ ʣʝʩʩʦʚʠʜʥʳʤʠ ʩʫʛʣʠʥʢʘʤʠ, ʥʘ ʫʯʘʩʪʢʘʭ ʪʝʨʨʘʩ ʠ ʛʣʫʙʦʢʠʭ ʵʨʦʟʠʦʥʥʳʭ 

ʚʨʝʟʦʚ ʢʨʫʧʥʳʭ ʨʝʢ. ʆʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʧʣʳʚʦʚ ʷʚʣʷʝʪʩʷ 

ʨʦʣʴ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ. ʇʦʵʪʦʤʫ ʛʣʫʙʠʥʘ ʟʘʭʚʘʪʘ ʠʭ ʥʝʚʝʣʠʢʘ 0.2-0.4 ʤ, ʨʝʞʝ 1.0-1,2 

ʤ. ʆʥʠ ʨʘʟʚʠʚʘʶʪʩʷ ʯʘʱʝ ʚʩʝʛʦ ʛʨʫʧʧʘʤʠ ʜʦ 3-5ʦʧʦʣʟʥʝʡ. ɺ ʧʨʝʜʝʣʘʭ ʦʨʦʰʘʝʤʦʡ ʯʘʩʪʠ 

ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʩʧʣʳʚ rʦʙʨʘʟʫʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʥʬʠʣʴʪʨʘʮʠʠ ʧʦʣʠʚʥʳʭ ʚʦʜ. ʉʤʝʱʝʥʠʝ 

ʛʨʫʥʪʦʚ ʧʨʦʠʩʭʦʜʠʪ ʙʳʩʪʨʦ, ʘ ʦʧʦʣʟʥʝʚʳʝ ʥʘʢʦʧʣʝʥʠʷ ʣʝʛʢʦ ʨʘʟʤʳʚʘʪʁʩʷ ʘʪʤʦʩʬʝʨʥʳʤʠ 

ʦʩʘʜʢʘʤʠ. ʆʙʲʝʤ ʠʭ ʥʝʚʝʣʠʢ ʠ ʩʦʩʪʘʚʣʷʝʪ ʥʝʩʢʦʣʴʢʦ ʩʦʪ ʤ
3
.  

ʆʧʣʳʚʠʥʳ, ʢʘʢ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʩʧʣʳʚʳ, ʦʪʥʦʩʷʪʩʷ ʢ ʪʠʧʫ ʦʧʦʣʟʥʝʡ-ʧʦʪʦʢʦʚ, 

ʪʦʣʴʢʦ ʚ ʤʝʥʴʰʠʭ ʤʘʩʰʪʘʙʘʭ. ʇʨʠʯʠʥʘʤʠ ʨʘʟʚʠʪʠʷ ʪʘʢʠʭ ʦʧʦʣʟʥʝʡ ʩʣʫʞʘʪ ʘʪʤʦʩʬʝʨʥʳʝ 

ʦʩʘʜʢʠ, ʠʥʬʠʣʴʪʨʘʮʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʠʟ ʨʘʟʣʠʯʥʳʭ ʚʦʜʦʚʦʜʦʚ, ʨʝʞʝ ʨʝʟʫʣʴʪʘʪ 

ʧʦʜʧʠʪʢʠ ʧʦʜʟʝʤʥʳʤʠ ʚʦʜʘʤʠ. ʆʧʣʳʚʠʥʳ ʟʘʪʨʘʛʠʚʘʶʪ ʪʦʣʱʫ ʣʝʩʩʦʚʠʜʥʳʭ ʩʫʛʣʠʥʢʦʚ ʜʦ 

3-4 ʤ, ʠʥʦʛʜʘ ʠ ʙʦʣʝʝ. ʈʘʟʚʠʚʘʶʪʩʷ ʦʥʠ ʚʜʦʣʴ ʫʩʪʫʧʦʚ ʪʝʨʨʘʩ, ʥʘ ʢʨʫʪʳʭ ʩʢʣʦʥʘʭ ʜʦ 60
0
. 

ʆʙʲʝʤʳ ʜʦʩʪʠʛʘʶʪ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʩʦʪ ʤ
3
ʜʦ ʧʝʨʚʳʭ ʜʝʩʷʪʢʦʚ ʪʳʩʷʯ ʤ

3
. ʊʠʧʠʯʥʳʤ 

ʧʨʠʤʝʨʦʤ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʦʧʦʣʟʝʥʴ, ʨʝʘʣʠʟʦʚʘʚʰʠʡʩʷ 15 ʤʘʨʪʘ 1980 ʛ. ʫ ʥ.ʧ. ɹʘʢʘʨʦʥ. 

ʆʧʦʣʟʝʥʴ ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʚ ʪʦʣʱʝ ʣʝʩʩʦʚʠʜʥʳʭ ʩʫʛʣʠʥʢʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʪʝʯʝʢ ʚʦʜʳ ʠʟ 

ʢʘʥʘʣʘ ʠ ʠʥʬʠʣʴʪʨʘʮʠʠ ʧʦʣʠʚʥʳʭ ʚʦʜ.  

ʆʧʦʣʟʥʠ ʧʦʪʦʢʠ. ɼʣʷ ʦʧʦʣʟʥʝʡ ʵʪʦʛʦ ʪʠʧʘ ʭʘʨʘʢʪʝʨʥʦ ʤʝʜʣʝʥʥʦʝ ʩʤʝʱʝʥʠʝ ʧʦʨʦʜ ʚ 

ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ. ɺ ʢʦʥʝʯʥʦʡ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʩʤʝʱʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ 

ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠ ʙʳʩʪʨʦ ʠ ʧʦ ʭʘʨʘʢʪʝʨʫ ʜʚʠʞʝʥʠʷ ʥʘʧʦʤʠʥʘʝʪ ʪʝʯʝʥʠʝ ʚʷʟʢʦʡ ʛʨʫʥʪʦʚʦʡ 

ʤʘʩʩʳ, ʩʦʜʝʨʞʘʱʝʡ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʨʘʟʨʫʰʝʥʥʳʭ ʩʫʭʠʭ ʩʫʛʣʠʥʠʩʪʳʭ ʛʣʳʙ 

ʨʘʟʣʠʯʥʦʡ ʚʝʣʠʯʠʥʳ[3]. ʍʘʨʘʢʪʝʨʥʳʤ ʧʨʠʤʝʨʦʤ ʵʪʦʛʦ ʪʠʧʘ ʩʤʝʱʝʥʠʡ ʤʦʛʫʪ ʩʣʫʞʠʪʴ 

ʦʧʦʣʟʥʠ ʚ ʣʝʩʩʦʚʳʭ ʧʦʨʦʜʘʭ ʣʝʚʦʛʦ ʙʦʨʪʘ ʨʝʢʠ ʍʘʨʘʥʛʦʥ. 

ʆʧʦʣʟʥʠ-ʩʢʦʣʴʞʝʥʠʷ ʦʙʨʘʟʫʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʡʩʪʚʠʷ ʩʦʚʦʢʫʧʥʦʩʪʠ ʘʪʤʦʩʬʝʨʥʳʭ 

ʦʩʘʜʢʦʚ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ. ɻʨʫʥʪ ʩ ʚʣʘʞʥʦʩʪʴʶ ʢʨʠʪʠʯʝʩʢʦʡ, ʚ ʟʦʥʝ ʩʤʝʱʝʥʠʷ ʥʘʭʦʜʠʪʩʷ ʚ 

ʪʨʝʭʬʘʟʥʦʤ ʩʦʩʪʦʷʥʠʠ [3]. ʇʦʚʝʨʭʥʦʩʪʴ ʩʤʝʱʝʥʠʷ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦ ʧʘʨʘʙʦʣʠʯʝʩʢʦʡ 

ʢʨʠʚʦʡ ʣʠʥʠʠ ʠ ʠʤʝʝʪ ʧʦʯʪʠ ʢʨʫʛʣʦ ʮʠʣʠʥʜʨʠʯʝʩʢʫʶ ʬʦʨʤʫ. ʆʧʦʣʟʥʝʚʦʝ ʪʝʣʦ ʠʤʝʝʪ 

ʙʣʦʢʦʚʳʡ ʭʘʨʘʢʪʝʨ ʠ ʯʘʩʪʦ ʩʤʝʱʘʝʪʩʷ ʧʦ ʩʝʨʠʠ ʧʦʚʝʨʭʥʦʩʪʝʡ ʩʢʦʣʴʞʝʥʠʷ, ʦʙʨʘʟʫʷ 

ʣʝʩʪʥʠʯʥʦ-ʩʪʫʧʝʥʯʘʪʳʡ ʨʝʣʴʝʬ. ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʛʨʫʥʪ ʦʙʳʯʥʦ ʥʝʜʝʬʦʨʤʠʨʦʚʘʥ. 

ʇʨʦʷʚʣʷʶʪʩʷ ʦʥʠ ʥʘ ʩʢʣʦʥʘʭ ʢʨʫʪʠʟʥʦʡ ʦʪ 10-20
0
 ʠʥʦʛʜʘ ʠ ʙʦʣʝʝ. ʅʘ ʦʧʦʣʟʥʝʚʦʤ ʫʯʘʩʪʢʝ 

ʦʥʠ ʧʨʠʫʨʦʯʝʥʳ ʢʦ ʚʩʝʤ ʩʦʚʨʝʤʝʥʥʳʤ ʵʨʦʟʠʦʥʥʳʤ ʚʨʝʟʘʤ. ʉʤʝʱʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʯʘʩʪʦ ʩ 
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ʟʘʭʚʘʪʦʤ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ ʠ ʙʝʟ ʦʧʨʦʢʠʜʳʚʘʥʠʷ ʙʣʦʢʦʚ. ɻʣʫʙʠʥʘ ʟʘʭʚʘʪʘ ʦʧʦʣʟʥʝʡ ʵʪʦʛʦ 

ʪʠʧʘ ʨʘʟʣʠʯʥʘʷ, ʦʪ 3-4 ʤ ʜʦ 15-20ʤ. 

ʆʧʦʣʟʥʠ ʩʣʦʞʥʦ ʧʝʨʝʭʦʜʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʩʤʝʱʝʥʠʷ ʚ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ 

ʬʦʨʤʠʨʫʶʪʩʷ ʢʘʢ ʦʧʦʣʟʥʠ - ʩʢʦʣʴʞʝʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʧʨʦʩʝʜʘʥʠʝʤ ʛʨʫʥʪʘ ʨʝʟʢʦ ʠʟʤʝʥʷʝʪʩʷ 

ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʫʢʣʦʥ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʦʪʦʢʦʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʠ ʩʦʟʜʘʝʪʩʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʜʘʚʣʝʥʠʝ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʛʨʫʥʪʳ ʚ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʷʭ ʤʘʩʩʠʚʘ 

ʧʝʨʝʭʦʜʷʪ ʚ ʜʚʫʭʬʘʟʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʥʘʯʠʥʘʶʪ ʪʝʯʴ[3].ʊʠʧʠʯʥʳʤ ʧʨʠʤʝʨʦʤ ʜʣʷ ʦʧʦʣʟʥʝʡ 

ʵʪʦʛʦ ʪʠʧʘ ʤʦʞʝʪ ʷʚʣʷʪʩɹʷ ʦʧʦʣʟʝʥʴ, ʬʦʨʤʠʨʫʶʱʠʡʩʷ ʥʘ ʃʫʯʦʙʩʢʦʤ ʦʧʦʣʟʥʝʚʦʤ ʫʯʘʩʪʢʝ. 

ʆʙʚʘʣʳ ʥʘ ʫʯʘʩʪʢʝ ʧʨʦʠʩʭʦʜʷʪ ʚ ʦʩʥʦʚʥʦʤ, ʚ ʢʦʨʝʥʥʳʭ ʩʢʘʣʴʥʳʭ ʧʦʨʦʜʘʭ. 

ɻʣʘʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʥʘʨʫʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʢʣʦʥʦʚ ʷʚʣʷʶʪʩʷ ʨʘʟʨʳʚʥʳʝ ʥʘʨʫʰʝʥʠʷ 

ʠ ʩʝʡʩʤʠʯʥʦʩʪʴ. ʂ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʢʨʠʪʝʨʠʷʤ ʦʪʥʦʩʷʪʩʷ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ, ʚʳʚʝʪʨʠʚʘʥʠʝ 

ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʠ ʪ.ʜ. ɼʣʷ ʥʠʭ ʭʘʨʘʢʪʝʨʥʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʨʝʱʠʥ ʦʪʨʳʚʘ, ʢʦʪʦʨʳʝ 

ʧʨʦʩʪʠʨʘʶʪʩʷ ʚʜʦʣʴ ʢʨʫʪʳʭ ʩʢʣʦʥʦʚ, ʦʙʨʳʚʦʚ. ʉʤʝʱʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʦʧʨʦʢʠʜʳʚʘʥʠʷ ʙʣʦʢʦʚ ʚ ʚʠʜʝ ʢʘʤʝʥʥʦʡ ʣʘʚʠʥʳ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʦʥʠ ʦʪʤʝʯʝʥʳ ʚ ʨʘʡʦʥʝ 

ʚʳʭʦʜʦʚ ʧʘʣʝʦʟʦʡʩʢʠʭ ʠ ʥʝʦʛʝʥʦʚʳʭ ʧʦʨʦʜ. 

ʅʘʠʙʦʣʴʰʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʧʣʳʚʠʥʳ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʝ 

ʩʧʣʳʚʳ ʠ ʦʧʣʳʚʠʥʳ, ʧʨʠʫʨʦʯʝʥʥʳʝ ʢ ʟʦʥʘʤ ʚʳʩʦʢʠʭ ʠ ʥʠʟʢʠʭ ʘʜʳʨʦʚ, ʠ ʩʦʩʪʘʚʣʷʶʪ 

ʦʢʦʣʦ 70% ʚʩʝʭ ʟʘʢʘʨʪʠʨʦʚʘʥʥʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʦʧʦʣʟʥʝʡ. ʆʧʦʣʟʥʠ ʧʦʪʦʢʠ ʠ ʩʢʦʣʴʞʝʥʠʷ 

ʨʘʟʚʠʪʳ ʩʣʘʙʦ ʠ ʦʪʣʠʯʘʶʪʩʷ ʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʴʶ ʟʘʭʚʘʪʘ ʣʝʩʩʦʚʠʜʥʳʭ ʩʫʛʣʠʥʢʦʚ ʚ 

ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʦʧʦʣʟʥ̫ , ʢʦʪʦʨʳʝ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʧʝʨʝʭʦʜʷʪ ʚ ʧʣʘʩʪʠʯʝʩʢʦʝ ʪʝʯʝʥʠʝ ʠ ʚ 

ʢʦʥʮʝ ʦʙʨʘʟʫʶʪ ʤʦʱʥʳʡ ʢʦʥʫʩ ʚʳʥʦʩ. ʄʦʱʥʦʩʪʴ ʠʭ ʜʦʩʪʠʛʘʝʪ 0,2-0,3 ʤʣʥ.ʤ
3
.ʆʧʦʣʟʥʠ 

ʚʳʜʘʚʣʠʚʘʥʠʷ ʠ ʦʙʚʘʣʳ ʦʪʤʝʯʘʶʪʩʷ ʚ ʝʜʠʥʠʯʥʳʭ ʩʣʫʯʘʷʭ ʠ ʧʨʠʫʨʦʯʝʥʳ ʢ ʤʝʣ-

ʧʘʣʝʦʛʝʥʦʚʳʤ ʠ ʧʘʣʝʦʟʦʡʩʢʠʤ ʦʪʣʦʞʝʥʠʷʤ. ʄʦʱʥʦʩʪʴ ʦʧʦʣʟʥʝʡ ʚʳʜʘʚʣʠʚʘʥʠʷ ʥʝ 

ʧʨʝʚʳʰʘʝʪ 0,05 ʤʣʥ.ʤ
3
; ʦʙʚʘʣʦʚ -0,2 ʤʣʥ.ʤ

3
.  

ɻʣʘʚʥʫʶ ʟʘʜʘʯʫ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʇʨʝʜʜʫʰʘʥʙʠʥʩʢʦʤ 

ʦʧʦʣʟʥʝʚʦʤ ʫʯʘʩʪʢʝ ʩʦʩʪʘʚʣʷʣʦ ʠʟʫʯʝʥʠʝ ʧʨʠʨʦʜʳ ʨʘʟʚʠʪʠʷ ʦʧʦʣʟʥʝʡ. ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ 

ʙʳʣʦ ʫʜʝʣʝʥʦ ʧʦʣʫʯʝʥʠʶ ʠʥʬʦʨʤʘʮʠʠ ʦ ʜʠʥʘʤʠʢʝ ʚʣʘʞʥʦʩʪʠ ʛʨʫʥʪʦʚ ʚʦ ʚʨʝʤʝʥʠ ʠ ʝʸ 

ʚʣʠʷʥʠʠ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʦʪʢʦʩʦʚ.  
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ʆʇʓʊʅʆɻʆ ʋʏɸʉʊʂɸ 

ɺ ʩʪʘʪʴʝ ʘʚʪʦʨ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʝ ʧʨʦʷʚʣʝʥʠʝ ʧʣʦʩʢʦʩʪʥʦʡ ʠ ʣʠʥʝʡʥʦʡ ʵʨʦʟʠʠ, 

ʦʧʦʣʟʥʝʡ, ʩʝʣʝʡ ʠ ʧʨʠʩʘʜʦʯʥʳʭ ʷʚʣʝʥʠʡ. ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʙʳʣʦ ʫʜʝʣʝʥʦ ʧʦʣʫʯʝʥʠʶ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʜʠʥʘʤʠʢʝ ʚʣʘʞʥʦʩʪʠ ʛʨʫʥʪʦʚ ʚʦ ʚʨʝʤʝʥʠ ʠ ʝʸ ʚʣʠʷʥʠʠ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʦʪʢʦʩʦʚ. 
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ENGINEERING -GEOLOGICAL PROCESSES OF THE KHARANGON (PRE -DUSHANBɽ) 

EXPERIMENTAL SITE  
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ʅɽʂʆʊʆʈʓɽ ʉɽʁʉʄʆʊɽʂʊʆʅʀʏɽʉʂʀɽ ʀ ɻʀɼʈʆɻɽʆʃʆɻʀʏɽʉʂʀɽ 

ʋʉʃʆɺʀʗ ɻʆʈʅʆɻʆ ʄɸʉʉʀɺɸ ʊʆʅʅɽʃʗ ʀʉʊʀʂʃʆʃ 

 

ʄʫʭʠʜʠʥʦʚ ʌ.ɸ., ʆʜʠʥʘʝʚ ʐ.ɸ., ɹʘʭʪʠʸʨʠ ʄ.ʉ. 

ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ʈʘʡʦʥ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʩʧʦʣʦʞʝʥ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʎʝʥʪʨʘʣʴʥʦʛʦ ʊʘʜʞʠʢʠʩʪʘʥʘ ʠ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ ʦʪʥʦʩʠʪʩʷ ʢ ʜʚʫʤ ʨʘʡʦʥʘʤ, ʶʞʥʳʡ ʧʦʨʪʘʣ ʪʦʥʥʝʣʷ ï ʢ ɺʘʨʟʦʙʩʢʦʤʫ 

ʨʘʡʦʥʫ ʎʝʥʪʨʘʣʴʥʦʛʦ ʧʦʜʯʠʥʝʥʠʷ, ʘ ʩʝʚʝʨʥʳʡ ʧʦʨʪʘʣ ï ʢ ɸʡʥʠʥʩʢʦʤʫ ʨʘʡʦʥʫ ʉʦʛʜʠʡʩʢʦʡ 

ʦʙʣʘʩʪʠ. 

ɺ ʪʝʢʪʦʥʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʠʩʩʣʝʜʫʝʤʳʡ ʨʘʡʦʥ ʨʘʩʧʦʣʦʞʝʥ ʚ ʧʨʝʜʝʣʘʭ 

ʎʝʥʪʨʘʣʴʥʦ-ɻʠʩʩʘʨʩʢʦʡ ʩʪʨʫʢʪʫʨʥʦ-ʬʘʮʠʘʣʴʥʦʡ ʟʦʥʳ, ʚʭʦʜʷʱʝʡ ʚ ʩʦʩʪʘʚ ʖʞʥʦ-ʊʷʥʴ-

ʐʘʥʴʩʢʦʡ ʛʝʦʩʠʥʢʣʠʥʘʣʴʥʦʡ ʦʙʣʘʩʪʠ [3]. ɺ ʧʨʝʜʝʣʘʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʫʯʘʩʪʢʘ 

ʚʳʜʝʣʷʝʪʩʷ ʥʠʞʥʠʡ ʩʪʨʫʢʪʫʨʥʳʡ ʵʪʘʞ, ʩʣʦʞʝʥʥʳʡ ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʤʠ ʧʦʨʦʜʘʤʠ 

ʩʠʣʫʨʘ ʠ ʥʠʟʦʚ ʜʝʚʦʥʘ. ʂʦʥʪʘʢʪʳ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʩʚʠʪʘʤʠ ʩʠʣʫʨʠʡʩʢʠʭ ʧʦʨʦʜ, ʟʘ 

ʨʝʜʢʠʤ ʠʩʢʣʶʯʝʥʠʝʤ, ʚʝʟʜʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ. ʇʨʝʜʳʜʫʱʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ[1] ʚ ʧʨʝʜʝʣʘʭ 

ʥʠʞʥʝʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʵʪʘʞʘ ʚʳʜʝʣʷʝʪʩʷ ʨʷʜ ʩʢʣʘʜʯʘʪʳʭ ʩʪʨʫʢʪʫʨ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ 

ʂʘʟʥʦʢʩʢʘʷ ʩʠʥʢʣʠʥʘʣʴ ʠ ɻʠʩʩʘʨʩʢʘʷ ʘʥʪʠʢʣʠʥʘʣʴ, ʧʦʩʣʝʜʥʷʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʨʘʟʚʠʪʘ ʚ 

ʧʨʝʜʝʣʘʭ ʉʝʚʝʨʥʦʛʦ ʧʦʨʪʘʣʘ. 

ɻʠʩʩʘʨʩʢʘʷ ʘʥʪʠʢʣʠʥʘʣʴ ʧʨʦʪʷʛʠʚʘʝʪʩʷ ʚ ʩʫʙʰʠʨʦʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠ ʠʤʝʝʪ 

ʪʝʢʪʦʥʠʯʝʩʢʠʡ ʶʞʥʳʡ ʢʦʥʪʘʢʪ ʩ ʂʘʟʥʦʢʩʢʦʡ ʩʠʥʢʣʠʥʘʣʴʶ. ɸʟʠʤʫʪ ʧʨʦʩʪʠʨʘʥʠʷ ʵʪʦʛʦ 
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 ʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʘʤʧʣʠʪʫʜʦʡ ʩʤʝʱʝʥʠʷ ʚ 

ʥʝʩʢʦʣʴʢʦ ʩʦʪ ʤʝʪʨʦʚ [3]. ʄʦʱʥʦʩʪʴ ʟʦʥ ʜʨʦʙʣʝʥʠʷ ʧʦʨʦʜ ʥʘ ʢʦʥʪʘʢʪʝ ʥʝ ʤʝʥʝʝ 30-50 ʤ. 

ʈʘʟʨʳʚʥʳʝ ʥʘʨʫʰʝʥʠʷ ʤʝʥʴʰʠʭ ʧʦʨʷʜʢʦʚ ʩ ʘʤʧʣʠʪʫʜʘʤʠ ʩʤʝʱʝʥʠʷ ʜʦ ʧʝʨʚʳʭ ʩʦʪʝʥ 

ʤʝʪʨʦʚ ʨʘʟʙʠʚʘʶʪ ʚʩʶ ʩʢʣʘʜʯʘʪʫʶ ʩʪʨʫʢʪʫʨʫ ʥʘ ʨʷʜ ʙʣʦʢʦʚ, ʦʙʨʘʟʫʷ ʙʣʦʢʦʚʦʝ ʩʪʨʦʝʥʠʝ 

ʚʩʝʛʦ ʤʘʩʩʠʚʘ. ʄʦʱʥʦʩʪʴ ʟʦʥ ʜʨʦʙʣʝʥʠʷ ʜʣʷ ʵʪʠʭ ʥʘʨʫʰʝʥʠʡ ʥʝ ʧʨʝʚʳʰʘʝʪ 1-5 ʤ ʠ ʣʠʰʴ 

ʥʘ ʦʜʥʦʤ ʫʯʘʩʪʢʝ ʚʩʢʨʳʪʘ ʨʘʟʚʝʜʦʯʥʦʡ ʰʪʦʣʴʥʝʡ ʟʦʥʘ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʜʨʦʙʣʝʥʠʷ ʠ 

ʟʘʢʘʨʩʪʦʚʘʥʥʦʩʪʠ ʧʦʨʦʜ ʤʦʱʥʦʩʪʴʶ ʜʦ 50 ʤ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʟʦʥʳ ʜʨʦʙʣʝʥʠʷ 

ʚʳʧʦʣʥʝʥʳ ʪʝʢʪʦʥʠʪʦʤ, ʤʥʦʛʠʝ ʠʟ ʥʠʭ ʦʙʚʦʜʥʝʥʳ ʠ ʟʘʢʘʨʩʪʦʚʘʥʳ. ɺ ʧʨʝʜʝʣʘʭ ʙʣʦʢʦʚ 

ʚʩʪʨʝʯʘʶʪʩʷ ʝʱʝ ʙʦʣʝʝ ʤʝʣʢʠʝ ʨʘʟʨʳʚʥʳʝ ʥʘʨʫʰʝʥʠʷ ʩ ʘʤʧʣʠʪʫʜʘʤʠ ʧʝʨʝʤʝʱʝʥʠʷ ʚ 

ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʤʝʪʨʦʚ ʠ ʤʦʱʥʦʩʪʴʶ ʨʘʟʜʨʦʙʣʝʥʥʳʭ ʧʦʨʦʜ ʜʦ 1 ʤ. ʇʦ ʜʘʥʥʳʤ ɸ.ʇ. 

ʄʝʨʟʣʷʢʦʚʘ ʨʘʟʤʘʭ ʢʨʳʣʴʝʚ ɻʠʩʩʘʨʩʢʦʡ ʘʥʪʠʢʣʠʥʘʣʠ ʧʨʝʚʳʰʘʝʪ 1,8 ʢʤ. 

ɿʦʥʳ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ ʛʝʨʮʠʥʩʢʠʡ ʵʪʘʧ ʪʝʢʪʦʛʝʥʝʟʘ ʠ 

ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʢʘʢ ʚʟʙʨʦʩʳ ʠ ʩʙʨʦʩʳ [2]. ɺ ʧʣʘʥʝ ʣʠʥʠʠ ʚʟʙʨʦʩʦʚ ʠ ʩʙʨʦʩʦʚ ʠʤʝʶʪ 

ʨʘʟʣʠʯʥʫʶ ʜʣʠʥʫ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʨʷʤʦʣʠʥʝʡʥʦʩʪʴʶ, ʧʨʦʩʪʠʨʘʷʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʦʩʠ ʩʢʣʘʜʢʠ. ɺ ʩʚʦʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʚʩʝ ʟʦʥʳ ʠʤʝʶʪ ʢʨʫʪʳʝ, ʚʧʣʦʪʴ ʜʦ 

ʚʝʨʪʠʢʘʣʴʥʳʭ, ʫʛʣʳ ʧʘʜʝʥʠʷ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʨʝʣʴʝʬʝ ʢʨʫʧʥʳʝ ʚʟʙʨʦʩʦʚʳʝ ʠ ʩʙʨʦʩʦʚʳʝ 

ʩʪʨʫʢʪʫʨʳ ʚʳʷʚʣʷʶʪʩʷ ʚ ʚʠʜʝ ʦʙʨʳʚʠʩʪʳʭ ʠ ʣʠʥʝʡʥʦ ʚʳʪʷʥʫʪʳʭ ʛʨʷʜ, ʘ ʪʘʢʞʝ ʚ ʚʠʜʝ 

ʩʪʫʧʝʥʯʘʪʦʛʦ ʩʪʨʦʝʥʠʷ ʨʝʯʥʳʭ ʜʦʣʠʥ. ʇʦʤʠʤʦ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʨʘʟʣʠʯʥʳʭ 

ʧʦʨʷʜʢʦʚ, ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ ʦʙʚʦʜʥʸʥʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʤʘʩʩʠʚʘ ʠʛʨʘʝʪ 

ʪʝʢʪʦʥʠʯʝʩʢʘʷ ʪʨʝʱʠʥʦʚʘʪʦʩʪʴ. ɺ ʮʝʣʦʤ ʚ ʧʨʝʜʝʣʘʭ ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʧʦʨʦʜ 

ʚʳʜʝʣʷʝʪʩʷ ʜʦ 7-9 ʩʠʩʪʝʤ ʪʨʝʱʠʥ. ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʠʭ ʦʪ ʜʦʣʝʡ ʩʘʥʪʠʤʝʪʨʦʚ ʜʦ ʥʝʩʢʦʣʴʢʠʭ 

ʤʝʪʨʦʚ, ʰʠʨʠʥʘ ʦʪ ʜʦʣʝʡ ʤʠʣʣʠʤʝʪʨʦʚ ʜʦ 10-12 ʩʤ. ɺ ʦʜʥʠʭ ʩʣʫʯʘʷʭ ʪʨʝʱʠʥʳ ʚʳʧʦʣʥʝʥʳ 

ʢʘʣʴʮʠʪʦʤ ʠ ʢʚʘʨʮʝʤ, ʚ ʜʨʫʛʠʭ ï ʦʪʢʨʳʪʳ ʠ ʧʨʦʤʳʪʳ ʚʦʜʦʡ, ʚ ʪʨʝʪʴʝʤ ʩʣʫʯʘʝ ï 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʛʣʠʥʠʩʪʳʡ ʠ ʧʝʩʯʘʥʳʡ ʤʘʪʝʨʠʘʣ. 

ʇʨʠ ʜʝʰʠʬʨʠʨʦʚʘʥʠʠ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʠ ʜʘʥʥʳʭ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʚʳʷʩʥʝʥʦ, ʯʪʦ 

ʧʣʦʩʢʦʩʪʠ ʩʤʝʩʪʠʪʝʣʝʡ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʠʤʝʶʪ ʢʦʟʳʨʴʢʦʚʦʝ ʩʪʨʦʝʥʠʝ. ɺ 

ʦʙʥʘʞʝʥʠʷʭ ʙʦʣʴʰʠʥʩʪʚʦ ʨʘʟʨʳʚʦʚ ʥʘʢʣʦʥʝʥʦ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜ ʧʦʜ ʫʛʣʦʤ 75
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ʖɺ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʥʘʨʫʰʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚʟʙʨʦʩʦ-ʥʘʜʚʠʛʠ. 

ɺ ʨʝʣʴʝʬʝ ʘʚʪʦʭʪʦʥ ʠʭ ʦʙʨʘʟʫʶʪ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʬʦʨʤʳ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʧʫʱʝʥʥʳʤ 

ʩʝʚʝʨʥʳʤ ʙʣʦʢʘʤ. ɺ ʦʙʱʝʤ, ʩʪʨʫʢʪʫʨʘ ʶʞʥʦʛʦ ʩʢʣʦʥʘ ʭʨʝʙʪʘ ʠʤʝʝʪ ʯʝʰʫʡʯʘʪʦ-ʙʣʦʢʦʚʦʝ 

ʩʪʨʦʝʥʠʝ, ʛʜʝ ʥʘʙʣʶʜʘʝʪʩʷ ʯʝʨʝʜʦʚʘʥʠʝ ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʜʝʚʦʥʩʢʠʭ ʠ 

ʩʠʣʫʨʠʡʩʢʠʭ ʧʦʨʦʜ, ʩʦʧʨʷʞʝʥʥʳʭ ʩ ʨʘʟʨʳʚʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ. 

ʇʦ ʦʩʠ ɻʠʩʩʘʨʩʢʦʛʦ ʭʨʝʙʪʘ ʟʘʢʘʨʪʠʨʦʚʘʥ ʢʨʫʧʥʳʡ ʩʫʙʰʠʨʦʪʥʳʡ ʨʘʟʨʳʚ, ʢʦʪʦʨʳʡ 

ʭʦʨʦʰʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʥʘ ʢʦʩʤʠʯʝʩʢʦʤ ʩʥʠʤʢʝ (ʨʠʩ.1). ʈʘʟʨʳʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚ 

ʦʙʥʘʞʝʥʠʠ ʠʥʪʝʥʩʠʚʥʳʤ ʧʝʨʝʤʝʱʝʥʠʝʤ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʙʣʦʢʦʚ, ʧʨʠ ʢʦʪʦʨʦʤ ʶʞʥʳʡ ʙʣʦʢ 

ʚʟʙʨʦʰʝʥ ʠ ʥʘʜʚʠʥʫʪ ʥʘ ʩʝʚʝʨʥʳʡ, ʩ ʧʘʜʝʥʠʝʤ ʧʣʦʩʢʦʩʪʠ ʩʤʝʩʪʠʪʝʣʷ ʥʘ ʶʛ ʧʦʜ ʫʛʣʦʤ ʜʦ 

80
0
. ɺʠʜʠʤʘʷ ʘʤʧʣʠʪʫʜʘ ʝʛʦ ʩʤʝʱʝʥʘ ʜʦ 15-20 ʤ. ʅʘʨʫʰʝʥʠʝ ʦʙʨʘʟʦʚʘʥʦ ʚ ʧʨʝʜʝʣʘʭ 

ʢʨʦʚʣʠ ʩʠʣʫʨʠʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ. ɺ ʨʘʡʦʥʝ ʶʞʥʦʛʦ ʧʦʨʪʘʣʘ ʪʦʥʥʝʣʷ ʟʘʢʘʨʪʠʨʦʚʘʥ 

ʧʦʧʝʨʝʯʥʳʡ ʨʘʟʨʳʚ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʢʘʢ ʣʝʚʳʡ ʩʜʚʠʛ, ʛʜʝ ʚʦʩʪʦʯʥʳʡ ʙʣʦʢ ʩ 

ʥʝʙʦʣʴʰʦʡ ʘʤʧʣʠʪʫʜʦʡ ʩʤʝʱʝʥʠʷ (ʧʝʨʚʳʝ ʤʝʪʨʳ) ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʟʘʧʘʜʥʦʤʫ ʩʤʝʱʝʥ ʚ 

ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ.  

 
ʈʠʩ. 1. ʆʩʦʙʝʥʥʦʩʪʠ ʛʝʦʜʠʥʘʤʠʢʠ ʨʘʡʦʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʪʦʥʥʝʣʷ ʀʩʪʠʢʣʦʣ: 1 ï ʏʝʪʚʝʨʪʠʯʥʳʝ ʦʪʣʦʞʝʥʠʷ; 2 ï 

ʉʨʝʜʥʠʡ ʠ ʚʝʨʭʥʠʡ ʦʪʜʝʣʳ ʢʘʨʙʦʥʘ, ʦʙʲʝʜʠʥʝʥʥʳʝ, ʩʣʘʥʮʳ, ʧʝʩʯʘʥʠʢʠ, ʢʦʥʛʣʦʤʝʨʘʪʳ ʠʟʚʝʩʪʥʷʢʠ, ʧʨʦʩʣʦʠ 

ʢʚʘʨʮʘ, ʧʦʨʬʠʨʠʪʦʚ ʠ ʪʫʬʦʚ; 3 ï ʉʨʝʜʥʠʡ ʠ ʚʝʨʭʥʠʡ ʦʪʜʝʣʳ ʜʝʚʦʥʩʢʦʡ ʩʠʩʪʝʤʳ ʠ ʪʫʨʥʝʡʩʢʠʡ ʷʨʫʩ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʫʛʣʠʩʪʳʝ ʩʣʘʥʮʳ, ʬʠʣʠʪʳ, ʧʝʩʯʘʥʠʢʠ, ʢʦʥʛʣʦʤʝʨʘʪʳ; 4 ïʃʫʜʣʦʚʩʢʠʡ ʷʨʫʩ, 

ʠʟʚʝʩʪʥʷʢʠ; 5 ïʃʘʥʜʦʚʝʨʩʢʠʡ ʠ ʚʝʥʣʦʢʩʢʠʡ ʷʨʫʩ, ʩʣʘʥʮʳ, ʧʝʩʯʘʥʠʢʠ, ʠʟʚʝʩʪʥʷʢʠ, ʢʚʘʨʮʳ. ʈʘʟʨʳʚʥʳʝ 

ʥʘʨʫʰʝʥʠʷ; 6 ï ʋʩʪʘʥʦʚʣʝʥʥʳʝ; 7 ï ʇʨʝʜʧʦʣʘʛʘʝʤʳʝ ʧʦ ʢʦʩʤʠʯʝʩʢʠʤ ʩʥʠʤʢʘʤ; 8 ï ʆʧʦʣʟʥʠ 

ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʳʝ ʜʝʣʷʧʩʠʚʥʳʝ (ʧʦʜʛʦʪʦʚʣʝʥʥʳʝ); 9 ï ʆʧʦʣʟʥʠ ʨʝʘʣʠʟʦʚʘʥʥʳʝ; 10 ï ʂʘʨʩʪʦʚʳʝ ʚʦʨʦʥʢʠ; 11 

ï ɿʦʥʳ ʦʙʚʦʜʥʝʥʠʷ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʜʘʥʥʳʝ ʦ ʧʨʠʨʦʜʝ ʨʘʟʚʠʪʠʷ ʨʘʟʨʳʚʥʦʡ ʪʝʢʪʦʥʠʢʠ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʦʥʘ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʪʘʥʛʝʥʮʠʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ. ʕʪʘ ʦʩʦʙʝʥʥʦʩʪʴ 

ʩʪʨʦʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʥʝ ʩʦʚʧʘʜʘʝʪ ʩ ʜʘʥʥʳʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʧʨʠ ʧʨʦʝʢʪʥʦ-

ʠʟʳʩʢʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪʘʭ. ʅʘ ʪʝʢʪʦʥʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʨʘʟʨʳʚʦʚ ʫʢʘʟʳʚʘʝʪ ʧʨʠʩʫʪʩʪʚʠʝ 
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ʧʨʠʨʘʟʨʳʚʥʳʭ ʟʦʥ ʜʨʦʙʣʝʥʠʷ, ʚ ʦʩʥʦʚʥʦʤ ʧʨʠʫʨʦʯʝʥʥʳʭ ʢ ʩʝʚʝʨʥʳʤ ʦʧʫʱʝʥʥʳʤ ʙʣʦʢʘʤ. 

ɺ ʨʝʣʴʝʬʝ ʭʘʨʘʢʪʝʨʥʳʤʠ ʬʦʨʤʘʤʠ ʧʨʦʷʚʣʝʥʠʷ ʠʭ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʩʝʨʠʠ 

ʩʝʜʣʦʚʠʥ ʧʦ ʧʨʦʩʪʠʨʘʥʠʶ ʥʘʨʫʰʝʥʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʟʦʥʝ ʜʨʦʙʣʝʥʠʷ ʦʪʤʝʯʘʶʪʩʷ 

ʦʞʝʣʝʟʥʝʥʠʝ, ʤʠʣʦʥʪʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʧʨʠʩʫʪʩʪʚʠʝ ʦʙʚʦʜʥʝʥʥʦʩʪʠ. ʈʘʩʩʤʘʪʨʠʚʘʝʤʘʷ 

ʪʝʨʨʠʪʦʨʠʷ ʷʚʣʷʝʪʩʷ ʪʝʢʪʦʥʠʯʝʩʢʠ-ʘʢʪʠʚʥʦʡ ʟʦʥʦʡ ɻʠʩʩʘʨʦ-ɸʣʘʷ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʠʥʪʝʥʩʠʚʥʳʤʠ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʜʚʠʞʝʥʠʷʤʠ, ʧʨʦʠʩʭʦʜʷʱʠʤʠ ʚ ʟʝʤʥʦʡ ʢʦʨʝ, ʛʜʝ 

ʧʦʩʣʝʜʥʷʷ ʨʘʟʜʨʦʙʣʝʥʘ ʠ ʠʤʝʝʪ ʯʝʰʫʡʯʘʪʦ-ʙʣʦʢʦʚʦʝ ʩʪʨʦʝʥʠʝ. 

ʉʨʝʜʠ ʢʨʫʧʥʳʭ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʛʣʘʚʥʳʡ ɻʠʩʩʘʨʩʢʠʡ 

ʨʘʟʣʦʤ, ʚʳʜʝʣʷʝʤʳʡ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ɻʠʩʩʘʨʩʢʦʛʦ ʭʨʝʙʪʘ. ɺ ʦʙʥʘʞʝʥʠʷʭ ʦʥ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʟʦʥʦʡ ʜʨʦʙʣʝʥʠʷ (ʙʦʣʝʝ 50 ʤ) ʠ ʦʙʚʦʜʥʝʥʠʷ, ʛʜʝ ʙʨʝʢʯʠʨʦʚʘʥʥʳʝ ʧʦʨʦʜʳ 

ʥʦʩʷʪ ʧʨʠʟʥʘʢʠ ʦʞʝʣʝʟʥʝʥʠʷ, ʤʠʣʦʥʪʠʟʘʮʠʠ. ʆʥ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʚʥʠʟ ʧʦ ʩʢʣʦʥʫ ʚ 150-200 

ʤ ʦʪ ʶʞʥʦʛʦ ʧʦʨʪʘʣʘ ʪʦʥʥʝʣʷ. 

ʀʟʫʯʝʥʠʶ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʵʪʦʛʦ ʨʘʟʣʦʤʘ ʧʦʩʚʷʱʝʥʳ ʨʘʙʦʪʳ ʤʥʦʛʠʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ. ɸ.ʄ. ɹʘʙʘʝʚ [1] ʚʳʜʝʣʷʝʪ ʝʛʦ ʢʘʢ ʢʨʘʝʚʦʡ ʨʘʟʣʦʤ, ʥʦ ʵʪʦʪ ʬʘʢʪ ʦʪʥʦʩʠʪʩʷ 

ʢ ʧʘʣʝʦʟʦʡʩʢʦʤʫ ʵʪʘʧʫ ʨʘʟʚʠʪʠʷ. ʆʜʥʘʢʦ, ʠ ʚ ʧʣʘʪʬʦʨʤʝʥʥʳʡ ʠ ʦʨʦʛʝʥʠʯʝʩʢʠʡ ʵʪʘʧʳ ʧʦ 

ʥʝʤʫ ʧʨʦʠʩʭʦʜʷʪ ʜʚʠʞʝʥʠʷ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩ ʥʠʤ ʩʚʷʟʘʥʳ ʦʯʘʛʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ 

ʦʯʘʛʘʤʠ, ʨʘʩʧʦʣʘʛʘʶʱʠʤʠʩʷ ʥʘ ʛʣʫʙʠʥʘʭ 10-20 ʢʤ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʚʝʩʴ ʨʝʛʠʦʥ ʦʪʥʝʩʝʥ ʢ 

9-ʪʠ ʙʘʣʴʥʦʡ ʟʦʥʝ ʩʦʛʣʘʩʥʦ ʦʙʱʝʤʫ ʩʝʡʩʤʠʯʝʩʢʦʤʫ ʨʘʡʦʥʠʨʦʚʘʥʠʶ. ʅ.ʇ. ʂʦʩʪʝʥʢʦ [2] ʧʦ 

ʜʘʥʥʳʤ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʝʣʘʝʪ ʚʳʚʦʜ, ʯʪʦ ʨʘʟʣʦʤ ʧʦ ʛʣʫʙʠʥʝ ʟʘʣʝʛʘʥʠʷ ʥʝ 

ʜʦʩʪʠʛʘʝʪ ʤʘʥʪʠʠ ɿʝʤʣʠ, ʘ ʟʘʪʫʭʘʝʪ ʚ ʧʨʝʜʝʣʘʭ ʟʝʤʥʦʡ ʢʦʨʳ. ɸʤʧʣʠʪʫʜʘ ʝʛʦ ʩʤʝʱʝʥʠʷ 

ʜʦʩʪʠʛʘʝʪ 2000 ʤ. ʇʣʦʩʢʦʩʪʴ ʨʘʟʣʦʤʘ ʧʘʜʘʝʪ ʧʦʜ ʫʛʣʦʤ 70-80
0
 ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜ. ʀʩʭʦʜʷ ʠʟ 

ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ, ʩʣʝʜʫʝʪ ʚʳʚʦʜ, ʯʪʦ ʚ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʝʡʩʤʠʯʝʩʢʠʭ ʪʦʣʯʢʦʚ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʧʨʦʚʦʮʠʨʦʚʘʪʴ ʜʚʠʞʝʥʠʷ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʩʪʨʦʷʱʠʡʩʷ ʦʙʲʝʢʪ 

ʤʦʞʝʪ ʧʦʜʚʝʨʛʥʫʪʴʩʷ ʨʠʩʢʫ. 

ʇʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʦʩʥʦʚʥʦʤ ʚʦʜʘ ʘʢʢʫʤʫʣʠʨʫʝʪʩʷ ʚ ʦʧʫʱʝʥʥʳʭ 

ʙʣʦʢʘʭ ʨʘʟʨʳʚʦʚ. ʅʘʙʣʶʜʘʝʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝ ʚʦʜʦʥʘʧʦʨʥʳʭ ʚʦʜ ʚ ʚʠʜʝ ʨʦʜʥʠʢʦʚ, ʢʦʪʦʨʳʝ 

ʥʘ ʦʧʨʝʜʝʣʸʥʥʦʤ ʠʥʪʝʨʚʘʣʝ ʚʥʠʟ ʧʦ ʩʢʣʦʥʫ ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʧʦʛʣʦʱʘʶʪʩʷ ʦʩʣʘʙʣʝʥʥʳʤʠ 

ʟʦʥʘʤʠ ʨʘʟʨʳʚʦʚ. ɺ ʦʩʣʘʙʣʝʥʥʦʡ ʟʦʥʝ ʥʘʨʫʰʝʥʠʷ, ʧʨʦʩʣʝʞʠʚʘʶʱʝʛʦʩʷ ʚʜʦʣʴ ɻʠʩʩʘʨʩʢʦʛʦ 

ʭʨʝʙʪʘ, ʦʪʤʝʯʝʥ ʨʷʜ ʧʨʦʛʠʙʘʥʠʡ ʨʘʟʣʠʯʥʦʛʦ ʜʠʘʤʝʪʨʘ ʦʪ 10ʭ10 ʜʦ 50 ʤ, ʨʘʩʧʦʣʘʛʘʶʱʠʭʩʷ 

ʚ ʟʦʥʝ ʪʦʥʥʝʣʷ çʀʩʪʠʢʣʦʣè. ʅʘ ʥʘʣʠʯʠʝ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʚ ʟʦʥʝ ʨʘʟʣʦʤʘ ʪʘʢʞʝ ʫʢʘʟʳʚʘʝʪ 

ʨʘʟʚʠʪʠʝ ʟʜʝʩʴ ʤʦʯʘʞʠʥ ʠ ʚʳʭʦʜʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʜʧʦʯʚʝʥʥʳʭ ʚʦʜ. 

ʅʘʤʠ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʧʨʠʫʨʦʯʝʥʥʳʝ ʢ ʨʘʟʨʳʚʥʳʤ ʥʘʨʫʰʝʥʠʷʤ ʚʦʜʦʥʘʧʦʨʥʳʝ 

ʚʦʜʳ ʤʠʛʨʠʨʫʶʪ ʢ ʚʝʨʭʦʚʴʷʤ ʨ.ʄʘʡʭʫʨʘ, ʛʜʝ ʨʘʟʚʠʪ ʩʥʝʞʥʦ-ʣʝʜʦʚʳʡ ʫʟʝʣ. ɸʢʢʫʤʫʣʷʮʠʷ 

ʚʦʜʳ ʚ ʟʦʥʘʭ ʨʘʟʨʳʚʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʪʘʢʞʝ ʟʘ ʩʯʝʪ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʜʝʡʩʪʚʫʶʱʠʭ 

ʧʨʠʪʦʢʦʚ ʨ.ʄʘʡʭʫʨʘ, ʧʝʨʝʩʝʢʘʶʱʠʭ ʦʩʣʘʙʣʝʥʥʳʝ ʟʦʥʳ. ɺʩʝʛʦ ʥʘ ʶʞʥʦʤ ʩʢʣʦʥʝ 

ɻʠʩʩʘʨʩʢʦʛʦ ʭʨʝʙʪʘ ʦʩʴ ʪʦʥʥʝʣʷ ʧʝʨʝʩʝʢʘʝʪ ʯʝʪʳʨʝ ʪʝʢʪʦʥʠʯʝʩʢʠ-ʘʢʪʠʚʥʳʭ ʚʟʙʨʦʩʦ-

ʩʜʚʠʛʘ. ʇʨʠ ʧʨʦʭʦʜʢʝ ʪʦʥʥʝʣʷ ʩʣʝʜʫʝʪ ʫʯʝʩʪʴ ʧʦʚʝʜʝʥʠʝ ʟʦʥ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʘ 

ʪʘʢʞʝ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʶ ʧʨʦʭʦʜʢʠ ʠ ʦʙʝʟʦʧʘʩʠʪʴ ʦʙʲʝʢʪ ʧʨʠ ʧʝʨʝʩʝʯʝʥʠʠ 

ʧʨʠʨʘʟʣʦʤʥʳʭ ʦʩʣʘʙʣʝʥʥʳʭ ʟʦʥ, ʛʜʝ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʦʙʚʘʣʳ, ʦʩʳʧʠ ʩ ʧʨʠʪʦʢʦʤ 

ʚʳʩʦʢʦʜʝʙʠʪʥʳʭ ʧʦʜʟʝʤʥʳʭ ʚʦʜ. 

ʉʝʡʩʤʠʯʥʦʩʪʴ. ʉʦʛʣʘʩʥʦ ʢʘʨʪʝ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ [2], ʫʯʘʩʪʦʢ 

ʉʝʚʝʨʥʦʛʦ ʧʦʨʪʘʣʘ ʨʘʩʧʦʣʦʞʝʥ ʚ ʟʦʥʝ ʩ ʚʦʟʤʦʞʥʳʤʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤʠ ʩ ʩʠʣʦʡ ʚ 9 ʙʘʣʣʦʚ. 

ʉʣʦʞʥʦʝ ʩʪʨʫʢʪʫʨʥʦʝ ʩʪʨʦʝʥʠʝ ʨʘʡʦʥʘ, ʚʳʨʘʞʝʥʥʦʝ ʚ ʰʠʨʦʢʦʤ ʨʘʟʚʠʪʠʠ ʨʘʟʨʳʚʥʳʭ 

ʥʘʨʫʰʝʥʠʡ ʛʣʫʙʠʥʥʦʛʦ ʟʘʣʦʞʝʥʠʷ ʠ ʨʘʩʧʦʣʦʞʝʥʠʠ ʠʭ ʚʙʣʠʟʠ ʩʝʡʩʤʠʯʝʩʢʠ ʘʢʪʠʚʥʦʛʦ 

ɻʣʘʚʥʦʛʦ ɻʠʩʩʘʨʩʢʦʛʦ ʨʘʟʣʦʤʘ, ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʚʳʩʦʢʫʶ ʩʝʡʩʤʠʯʥʦʩʪʴ ʫʯʘʩʪʢʘ ʩʝʚʝʨʥʦʛʦ 

ʧʦʨʪʘʣʘ ʠ ʚʩʝʛʦ ʨʘʡʦʥʘ ʚ ʮʝʣʦʤ. ʋʯʠʪʳʚʘʷ ʪʦ, ʯʪʦ ʤʥʦʛʠʝ ʠʟ ʵʪʠʭ ʥʘʨʫʰʝʥʠʡ ʷʚʣʷʶʪʩʷ 

ʩʝʡʩʤʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤʠ, ʩʧʝʮʠʘʣʠʩʪʳ ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ, ʩʝʡʩʤʦʩʪʦʡʢʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʠ ʩʝʡʩʤʦʣʦʛʠʠ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʊʘʜʞʠʢʠʩʪʘʥʘ ʨʝʢʦʤʝʥʜʫʪʁ ʚ ʧʝʨʠʦʜ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʦʥʥʝʣʷ ʦʨʛʘʥʠʟʦʚʘʪʴ ʚ ʤʝʩʪʘʭ ʧʝʨʝʩʝʯʝʥʠʷ ʪʘʢʠʭ ʨʘʟʣʦʤʦʚ ʥʘʙʣʶʜʝʥʠʝ ʟʘ 

ʜʝʬʦʨʤʘʮʠʷʤʠ. 
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SOME SEISMOTECTONIC AND HYDROGEOLOGICAL CONDITIONS OF THE MOUNTAIN 

MASSIVE OF THE ISTIQLOL TUNNEL  

In the work are given descriptions of some seismotectonic, hydrogeological and disruptive disturbances of 

the mountain massif of the tunnel Istiklol. The investigated region is located within the Central Hissar structural-

facies zone, which is part of the South Tien-Shan geosynclinal region. It is considered that many of these violations 

are seismically active. 

Key words: tunnel, tectonics, rupture breaks, fault, structure, portal.  
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ÞÌÇäÔÙÔÇÚÔ áßäÖÔÔ ÐÌÜÎÚÓÔ ÀÌÜÍÄ ÎÌ ÖÚÙÇÚÔ  
ÜÑÓÌÞÔ××ÚÔ ÍÌ ÚÙÇÚ Ì×ÚÉÌØÌÙÐ 

 
àúóô÷úî Æ.Ù., Ì÷ôðúðúî Í.Ì., Þì÷íúùúî Ü.Ø. 

ÐúùôĄïúĕô øô÷÷ôô ÞúĔôöôýþúù 
 

Öúùĕúô üñóìþô÷÷úô Ðìüîúóô ÀìüíĒ ðúüúô Āìõóùúöôô íì÷ìùð îì óìāôüìĕúô 
öì÷úù íÿðì, ìó ėìðôøÿ÷ìõČø ðôėėìþô þìĕėôėúþïìüúù îì þúĔôüúùüú íì āÿð Ĕì÷í 
ùìøÿðììùð. Øìùíìô ìîîì÷ô üñóìþô÷÷ú þú ĕìùĘó ûÿüüìĊ ċöþìüìĀì øÿìõċù öìüðì 
ùìĄÿðììýþ îì þú ôøüĘó øìîüôðô úøĘóôĄÿ þìĕėôė ėìüúü ðúüìð. 

Ðìü ðìĕýú÷ìĕúô úāôü ýìùúìþô ôýþôāüúĔô þô÷÷ú íì öúùĕúô üñóìþô÷÷ú þìîìĔĔÿĕô 
óôČð óúĕôü øñùìøúċð. ÛñĄüìîôĕúô öì÷úù ðìü ôýþôāüúĔô öúùĕúô ôù ùìøÿðô þô÷÷ú 
ôýþôĀúðìô ýìùúìþôô úùüú ìîîì÷ôùðìüìĔì øÿìõċù øñùìøúċùð. Íú ùìóìüðúĄþô 
ĔúõïôüĄìîôô ùìóðôýìþĕôóìøôùĒ îì ôýþôāüúĔô ùôýíìþìù úýúù, øÿýì÷÷ìø ìýþ, öô 
þìîìĔĔÿĕ íì ôýþôĀúðìô ýìùúìþôô úùĕú ùôó íñĄ ìó ûñĄ óôČð Ąÿðì ôýþúðììýþ. Íì óìøøô 
ôù íì ăÿùôù ùôĄúùðôĕìùðìĕú íì øúùìùðô þìüöôíô ùôýíìþìù ûìýþô þô÷÷ú (0,2-1,0 ï/þ), 
ùôïúĕ ùìöìüðì, óìāôüìô öì÷úù, íìüþìüôô āÿüðóìüüìô (ăìùïøúùìùðô) þô÷÷úô ôù ïÿùì 
öúùĕú ùôó ìó ùÿėþìô ùìóìüô ôėþôýúðĒ ýìøìüìùúö øñíúĄìùð. 

Ðìü ÞúĔôöôýþúù ôýþôĀúðìô ýìøìüìùúöô üñóìþô÷÷úüú ðìü öúùĕúô Ðìüîúó, 
Ýìùïîúü, Õú÷, Ýìüôסúü, Ýìíìā îì Ď. øôýú÷ úîìüðìù øÿøöôù ìýþ. Ìó þìĔüôíìô öúüĒ 
øÿìõċù öìüðì Ąÿðììýþ, öô ìüóôĄô ìý÷ôô ôýþôāüúĔô 1ï þô÷÷ú ðìü ôù öúùĕú þìėüôíìù 
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íì 20 ðú÷÷ìü üúýþ øñúċð, îì÷ñ ĕìùïúøô ôýþôāüúĔô óñüôóìøôùĒ íúĄìð ôù üìėìø 1,5-2,0 
øìüúþôíì óôČð øñíúĄìð. 

Éôýøìþô ìýúýôô üñóìöúùĕúô þô÷÷úô Ðìüîúóô ÀìüíĒ ðìü ĕìîóìô ðìüČô Ýìüôúí, ìó 
íú÷úúíô ðìüČ þú ėôĄ÷úėô ÝìסôüðìĄþ, Ĕúõïôü øñíúĄìùð, öô Ąìö÷ô ùôøĕìøîúüô 
āìøíôøúùìùð ðúĄþì, íì ýìøþô Ąôøú÷ÿ Ąìüė þĘ÷ öìĄôðììùð. 

Ýúĕô÷ô ăìûô ðìüČô Ýìüôúí ùôĄñíôô öì÷úù ðúüìð, öô íì úù āÿðô ðìüČ ĔìĀý 
Ąÿðììýþ îì ìó þìāĄôùôĕúô øúðìüôô ýîôþìĕúô ûú÷ôóìöÿöìüìùìö ôíúüìþ øñíúĄìð. 
Ýúĕô÷ô üúýþô ðìüČ ùôýíìþìù ĕìøîúüþìü íÿðì, þú úíþìėýôøöÿùìöô ėìþúüöĘĕô 
Æìüôðìüôðì ðìîúø øñČíìð. Íì þìüìĀô üúýþ ìó íú÷úúíô ðìüČô Ýìüôúí íì ûúČù 
ĕìøîúüôô îìýñĆ ðìü Ąìö÷ô ĕìøîúüôĕúô óôùìøúùìùð ùìøÿðúü ïìĄþì, íì þìüìĀô 
ėôĄ÷úėô Öÿ÷ÿøíìô íú÷ú øìõ÷ ðúüìð îì ùúøô ĕìøîúüôô (û÷ìþúô) Öÿ÷ÿøíìüú 
ïôüôĀþììýþ. Ôù ĕìøîúüĒ ðìü íì÷ìùðôĕúô ìó 3000 þú 2500ø Ĕúõïôü íÿðì, ìó 
þìĕĄôùôĕúô ýîôþìĕúô öìüìùìöÿ ûú÷ôóìö îì ðôïìü þìĕĄôùôĕúô ăúüċöÿøôùô 
ì÷Ċîôì÷ôô ôù øìîóñĆ Āìüėöÿùìùðì ôíúüìþ øñíúĄìð[4,5]. 

ÞìĕĄôùôĕúô Öÿ÷ÿøíì ìîîì÷ôù Ąÿðì ìó Ĕúùôíô Î.Ô.Ûúûúî ýú÷ô 1933 øìîüôðô 
úøĘóôĄ ėìüúü ïôüôĀþì íÿðìùð. Ôù þìĕėôėúþïìü סìĀýôô úùĕúüú þú 500ø íìĕúïÿóúüĒ 
ùìøÿðì, āúíôĄô ùúøÿîúĀôėìĄúùüú ùôýíìþ íì ûìõðúôĄĕúô ðìîüìĕúô ùñúïñùÿ 
ûì÷ñúïñù ėìõð ùìøÿðììýþ. Þú ôù ûìõðúôĄúþ íÿüüôĄô ĉüúóôúùôô þú 7 öô÷úøñþü ðìü 
óñüþìĕĄôùôĕú íì îÿĔÿð úøìðììýþ, ċĆùñ ĕìùĘó āìøíôô (ðñûüñýýôċô) Ýìüôúí îÿĔÿð 
ðúĄþììýþ, öô ôùüú ìó üĘô Ąìö÷ô üñ÷ñĀô ûìĕùúô (û÷ìþúô) Öÿ÷ÿøíì îì üñ÷ñĀô ĕúóôüì 
øÿĄúĕôðì öìüðìù øÿøöôù ìýþ. ÍìĆðô ûìõðúôĄúþô ðìîüìĕúô ùñúïñùÿ ûì÷ñúïñù 
ĕìüìöìþĕúô þñöþúùôöô øÿüìööìí íì íú÷úüìîôô ÿøÿøôô ýìþĕĒ þìíðô÷ øñČíìùð. 

Ýîôþìô Öÿ÷ÿøíì ìó Ĕúùôíô Î.Ô.Ûúûúî íì 5 ėìíìþ Ĕÿðú öìüðì Ąÿðììýþ. 
ÛìõðúôĄô úùĕúüú ôù øÿĕìėėôė ïÿùúïÿù ìüóČíĒ ùìøÿðììýþ: öÿ÷Ē, ûôüċāĒ, 
Ā÷Ċîôúï÷ċþýôì÷Ē, ì÷Ċîôì÷Ē. Éìíìþô ìîîì÷ ĕìøăÿù ėìíìþô üúĕíìüôöÿùìùðì Ĕÿðú 
öìüðì Ąÿðììýþ, öô üìùïìĄ ìó ĕôýúíô þÿĀĕúô ýÿüāô ðìîüìô Ûñüøýÿüā íÿðì, øìîúðĕúô 
úù 20 öø ðÿüþìü ìó ĕìîóìô ðìüČô Îúóïôùì þìüôėô ûôüċā úîìüðì þìĕĄôù Ąÿðììùð. 

ÞìĕĄôùôĕúô Öÿ÷ÿøíì üìùïô āôùï ðúĄþì ìó ýìøþô Ĕìùÿíÿ סìüí úîìüðì Ąÿðììùð. 
Éìíìþĕúô ïÿùúïÿùô ôù þìĕĄôùôĕú íú ċö îì ðôïìü øìõðúùĕúô ĄÿýþìĄìîĒ ì÷úėìøìùð 
øñíúĄìùð (ìýúýìù ìó ĕôýúíô ĄÿýþìĄìîôô þìĕĄôùôĕúô ðìîüìô ùñúïñùô íú÷ú) [1]. 

ØìýĆì÷ìô øìîėñô ýþüìþôïüìĀôô þìĕĄôùôĕúô Öÿ÷ÿøíì þú ĕìùĘó íìĕýþì÷ìí íÿðì, 
ĕì÷÷ÿ Āìý÷ô ûÿüüìô āÿðìĄüú ùìČĀþììýþ. Øìýì÷ìù, Î.Ô.Ûúûúî øúùìùðôô úùĕúüú íú 
þìĕĄôùôĕúô ðìĄþìöĒ íì ùìóìü ïôüôĀþì, ôù ûìõðúôĄúþĕúüú íì þìĕĄôùôĕúô 
þúăúüċöÿøôù øìùýÿí øñðúùìð. Ôù āÿ÷úýì ðìü ðÿ óìøôùì ìýúýùúö öìüðì øñĄìîìð: 1) 
îìėþô ûìõðúôĄô ýîôþìô öÿ÷ÿøíì îì ċāíìùðôô ìîîì÷ ðìü Ðìüîúó, öô íì ðìîüìô 
ăúüċöÿøôùô íú÷úĒ üúýþ øñúċð. Ðìü ôù āÿýÿý íúėôøúùðìĕúô ðìüìāþúùô ûìĕùíìüïô 
ýú÷ô 1934 ðìüČĀþĄÿðì Ąìĕúðìþ øñðôĕìùð, ôùăÿùôù øìĆ÷ÿøúþĕúô ùìîþìüôù úôðô 
ċāíìùðôô ėìðôøìô ì÷ûĒ ùôó íì ðìîüìô û÷ôúþýñù üúýþ úøìðì, ìó üĘõô סìĀýĒ îì 
øÿùúýôíìþ íú ăôùðúüĄìîôĕúĊ øìüĕô÷ìĕúô þìĄìööÿ÷ô üñ÷ñĀ íì þìĕĄôùôĕúô 
Öÿ÷ÿøíì øúùìùð øñíúĄìùð (Î.Ô.Ûúûúî, 1935); 2) ðìüìĔìô ăôùðúüĄìîôô þìĕĄôùôĕúô 
Öÿ÷ÿøíì ùôýíìþô ðìĄþìöĒ íì÷ìùðþìü øñíúĄìð; סìõü ìó ùôĄñíôô öì÷úùô öÿùĔĕúô 
ìĀþôĄô ėìíìþĕú, ðìü ôù Ĕú ìĀöìùðìĕúô (ýíüúýĕúô) ðúüúô ìøû÷ôþÿðìô þú 120ø ùôó 
øÿĄúĕôðì öìüðì øñĄìîìùð [2]. 

Ìó ùÿėþìô ùìóìüô øú ĕìü ðÿ ìėôðìô ðìü íú÷ú óôöüČĀþì ėúíô÷ô ėìíÿ÷ íÿðì 
ùìøñþìîúùìð, ăÿùöô ĕìøîìėþìïôô ċāíìùðôĕúô ðìü øìýúĀìĕúô ùôĕúċþ öì÷úù 
ĔúõïôüĄÿðì úČ îúėñôċþ ðúĄþì íúĄìð. Íì סìõü ìó ôù Āìüėôċþô ðìüìĔìô ăôùðúüĄìîôô 
ôù ðÿ ûìõðúôĄúþ ĕìùïúøô ċöîìėþì ûìõðúĄìîôô úùĕú ùôó íì ìøì÷ úøìðìùìĄ ìó ôøöúù 
íñüÿù ùñýþ. 

Çìøìô ėìõðĕúô ðìü íú÷ú úîìüðìĄÿðì ðì÷ñ÷ô ôøöúùôċþô ĕìøíìýþöÿùôô 
(öúüñ÷ċþýôċô) þìĕĄôùôĕúô ðìĄþìö îì öÿ÷ÿøíì øñíúĄìùð. Íì óìøøô ôù ðìü 
þìĕĄôùôĕúô öÿ÷ÿøíì íúėôøúùðìĕúô Ā÷úüì îì Āìÿùìĕúñ öìĄĀ ïìüðôðììùð, öô 
ùôĄúùìô ýôùùÿ ýú÷ô ăúüċöÿøôùô úùĕú øñíúĄìùð [1]. 
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Þô÷÷ú ðìü þìĕĄôùôĕúô öÿ÷ÿøíì ėìüôí ðìü ĕìøìô ėìíìþĕúô úùĕú 
(ðìüČĒ,Ā÷Ċîôúï÷ċþýôì÷Ē, ċāĒ) îúøñāĘüìð (ãñðôċ Ú.Ö¢). Øôėðúüô øôČùìô úù 2-30 
øï/ø3 þìĄöô÷ øñùìøúċð. Þô÷÷úðúüôô ôù þìĕĄôùôĕú, ôùăÿùôù, ìó üĘõô øìîĔÿðôċþô 
þô÷÷ú ðìü ì÷÷Ċîôô ðìüČĕúô ôù þìĕĄôùôĕú þìýðôė öìüðì øñĄìîìð. Ýîôþìô öÿ÷ÿøíì íú 
ùìóìüðúĄþô ýñüúíôô øìîóñĆ íìüúô ôýþôāüúĔô þô÷÷ú ùôýíìþ íì ýîôþìô ðìĄþìö 
ėÿ÷ìõþìü øñíúĄìð. Îì÷ñ óìāôüìĕúô þô÷÷úô ýîôþìô ðìĄþìö öì÷úù øñíúĄìùð. Ìó üĘõô 
ìėôðìô Î.Ô.Ûúûúî øôČùô þìĕĄôùôĕúô öÿ÷ÿøíì סìùôþìü ìó þô÷÷ú öúùï÷úøñüìþĕúô 
Æìüôðìüôðì øñíúĄìùð. Ôù āÿ÷úýì, ôùăÿùôù, ìó üĘõô úù þìýðôė øñČíìð, öô 
ĄÿýþìĄìîôĊ íÿüðìĄìîôô øìîúðô þìĕĄôùĒ ìó ýìøþô Ĕìùÿíÿ Ąìüė (ĕìîóìô 
 ì÷Ćìôāÿøí) ýÿüìþ ïôüôĀþì, öúùï÷úøñüìþĕúô Æìüôðìüôðì íì øìùíìô íÿüðìĄìîôôפ
øìîúð, ùôýíìþ íì öúùï÷úøñüìþĕúô ëāýÿ, ùìóðôöþìü øñíúĄìùð. 

Ðìü ĕìîóìô ðìüČô Ýìüôúí (Ąúāúíô ăìûô ðìüČô áôùïúî) ýô÷ýô÷ìô ýÿĀìĕú øÿìõċù 
öìüðì Ąÿðììùð, öô ðìü ĕìü Ĕúõ øôėðúüìù ïÿùúïÿù øñíúĄìùð. Íì óìøøô ôù ìó ýìüïìĕô 
ðìüČ íì ûúČù ýÿĀìĕúô ýìþĕô íì÷ìùð íì ýÿĀìĕúô ýìþĕô ûìýþ øÿíìððì÷øñĄìîìùð. 

Î.Ô.Ûúûúî ĕìøìô ýÿĀìĕúô ĕìîóìô ðìüČô Ýìüôúíüú íì ýñ ýôö÷ô ùÿ÷Ē 
(ÚI,ÚII,ÚIII)îì ýÿĀìĕúô ýôö÷ĕúô I, II , III , IV  Ĕÿðú öìüðììýþ. ÝÿĀìĕúô ùÿ÷Ē ðìü 
íì÷ìùðôĕúô 470-400ø ìó ýìþĕô ðìüČ Ĕúõïôü íÿðì, úùĕú ýúöú÷Ē øñíúĄìùð. Úùĕú íú 
þìĕĄôùôĕúô öÿ÷ÿøíì ċöîìėþì íÿðì, ìó üĘõô ìėôðìô Ú.Ö.ãñðôċ íì ðìîüìô ăúüċöÿøôùô 
ėìðôø üúýþ øñúċùð. ÝÿĀìĕúô ýôö÷ô ċöÿø ðìü øôČùìúíô ðìüČô Ýìüôúí ðìü íì÷ìùðôô 
210-280ø ìó ýìþĕô ðìüČ Ĕúõïôü øñíúĄìùð. Ðìü íÿüüôĄô ïñú÷úïôô ôù ýÿĀìĕú 
ûìõðìüĕìøôô ÷ÿ÷ìýìùïĕúĊ ðñ÷Ċîôõ øÿĄúĕôðì øñĄìîìð. ÝÿĀìĕúô ýôö÷ô II  ðìü 
ýúĕô÷ô üúýþô ðìüČô Ýìüôúí ðôðì øñĄìîìùð. Íì÷ìùðôô ýÿĀìĕú 130-170ø, íì÷ìùðôô 
û÷úþôö 100-110ø øñíúĄìùð. ÍÿüüôĄô ïñú÷úïôô ýÿĀìĕú ìó Ĕúùôíô Î.Ô.Ûúûúî ìó üĘõô 
öúüöìüðĕúô öĘĕĒ úøĘāþì Ąÿðììýþ. Íìüúô úùĕú ėìíìþôîìóöÿùôô ÷ÿ÷ìýìùïĕúô 
ì÷Ċîôì÷ôô ïô÷ðúüÿ üñïïô÷ðúüô (ýÿï÷ôùöìĕúô) ðñ÷Ċîôì÷Ē āúý øñíúĄìð. 

ÝÿĀìĕúô ýôö÷ô II  ðìü øôČùìúíô ðìüČô Ýìüôúí Ĕúõïôü øñíúĄìùð. Íì÷ìùðôô úùĕú 
85-100ø, íì÷ìùðôô û÷úþôö 32-60ø øñíúĄìùð. ÞìĕĄôùôĕúô ýÿĀìĕú ìýúýìù ìó 
÷ÿ÷ìýìùïĕúô üñïðúüô ïÿùúïÿù ôíúüìþ øñíúĄìùð. ÝÿĀìĕúô ýôö÷ô IV  ðìü ûúČùúíô 
ðìüČô Ýìüôúí øìîėñĆ ðúüìùð. ÀìĀýôô þìĕĄôùôĕúô ôù ýôö÷ ìó 45ø óôČð ùñýþìùð îì 
úùĕú ðìü øìĔüúô ðìüČ Ĕúõïôü øñíúĄìùð. ÀìĀýô úùĕú ùì óôČð ìó 45ø ìýþ. Ôù 
þìĕĄôùôĕú ðìü óìøúùô ĕúóôüì íú þìĆýôüô ðìüČ þú סìĀýôô ûÿüüììĄúù íÿüôðì 
Ąÿðììùð. 

ÙôĄñíôô üúýþĀìüúøìðìô ýìþĕô ýÿĀìĕú íì þìüìĀô ðìüČô Ýìüôúí øìõ÷ ðúüìð. 
Þìüöôíô ÷ÿ÷ìýìùïĕú ùôĄúùìô úùìùð, öô þìĕĄôùôĕúô ôù ýÿĀìĕú ðìü ùìþôĔìô 
ĄÿýþìĄìîĒ îì íÿüðìĄìîôô Ĕôùýĕú ìó ėìþúüöĘĕô Æìüôðìüôðì íì îÿĔÿð úøìðììùð. 
ÐìüìĔìô ýÿĀþìĄìîôô ÷ÿ÷ìýìùïĕú ìó øìýúĀìô íÿüðìĄìîôô úùĕú îúíìýþìïĒ ùìðúüìð, 
ăÿùöô āÿðô ûúüìĕúô Ĕôùýĕúô ìý÷ôô ĄÿýþìĄìîìùðìĊ íÿüðìĄìîìùðìô öúùï÷úøñüìþĕú 
ðúüúô ðìüìĔìô íì÷ìùðô ýÿĀþìĄìîĒ øñíúĄìùð. 

Ìėôðìô ðìü íú÷ú óôöüČĀþì ìó üĘõô ðì÷ñ÷ĕúô óñüôù þìýðôė öìüðì øñĄìîìð: 1) 
ùôĄñíôô íì÷ìùðô ýÿĀìĕúô íì÷ìùð (ùÿ÷Ē) üìîúùì íì ðúøìùìöĘĕ; 2) ýìþĕô 
öúùýñùþüôöôô ýÿĀìĕúô íì÷ìùðô ĕìü ðÿ ýúĕô÷ô ðìüČô Ýìüôúí; 3) øÿþìîúóôô ýìþĕô 
ýÿĀìĕúô íì÷ìùð íú øìĔüúô ðìüČô Ýìüôúí. 

Àìõü ìó þìĕĄôùôĕúô ì÷Ċîôì÷ôĊ ûüú÷Ċîôì÷Ē ðìü ĕìîóìô Ýìüôúí, ôùăÿùôù, 
þìĕĄôùôĕúô ðñ÷Ċîôì÷Ē îì ì÷Ċîôì÷Ē îìýñĆ ûìĕù Ąÿðììùð.  

Þô÷÷úðúüôô ýÿĀìĕúô ðìüČô Ýìüôúí íñĄÿíĕì ìýþ, ăÿùöô ėìüôí ĕìøìô þñסìĕúô 
úùĕú öúüöìüð öìüðì Ąÿðììùð. Ìó üĘõô øìĆ÷ÿøúþĕúô Î.Ô.Ûúûúî øôėðúüô þô÷÷ú ðìü 
ôù ýÿĀìĕú þú 30-350 øï/ø3 øñüìýìð. Úíóñüô (ûúõøìô) ðìüČô Ýìüôúí îì Ąúāúíĕúô 
ýúĕô÷ô üúýþô úù ûÿüüì öúüöìüð öìüðì Ąÿðììùð. Øôėðúüô þô÷÷ú ðìü ýìþĕô ýÿĀìĕú 
ðìĕĕú îì ðìü íìĆóñ ĕú÷ìþĕú ýìðĕú øï/ø3 þìĄöô÷ øñùìøúċð. Ðìü ðúāô÷ô û÷úþôöĕú 
íúĄìð íìĆóìù øôėðúüô þô÷÷ú þú 18 ï/ø3 øñüìýìð. Ìó üĘõô úøĘóôĄô öúüöìüðĕúô 
ėìðôøì þìĕĄôùôĕúô ì÷Ċîôì÷ôĊ ðñ÷Ċîôì÷Ē ùôó ðìü ùìþôĔìô þìĆýôüô ĔìüìČùĕúô 
íúðāĘüðìĄìîôĊ ïüìîôþìþýôúùĒ ìó þô÷÷ú סìùĒ ïìĄþììùð [3]. 
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Ìó üĘõô øìĆ÷ÿøúþĕúô Ú.Ö.ãñðôċ þô÷÷úðúüôô íú÷úúíô Ąúāúíĕúô üúýþô ðìüČô 
Ýìüôúí íñĄþìü îì ýìøìüìùúöþìü øñíúĄìð. ãÿėÿüôô þìĕĄôùôĕú ðìü ôù Ĕú þú 15-30ø 
øñüìýìð, ìó ôù üĘ, íìüúô ïÿóìüúùôðìùô öúüĕúô ôöþôĄúĀĒ íúċð ìó ûìüøìöÿùĒ 
ôýþôĀúðì ùìøÿð. Öìùðìùô ăúĕĕú (ĄÿüĀĕú), ìó ýìíìíô úíùúöôô íì÷ìùðô þìĕĄôùôĕú, íì 
øìėýìð øÿîúĀôė ùñýþ. 

ÐìüČô ÖúĀôüíìăì Ąúāúíô ðìüČô Üìîùúî íÿðì, ìó ėìþúüöĘĕô ÇìóüìþôĄú ĔúüĒ 
øñĄìîìð îì þìĕĄôùôĕúô ýîôþìĕúô Þìîô÷ðìüìĊ áôùïúîô ĕìîóìô ëāýÿüú øñíÿüìð. 
ÛúČùþìü ðìüČ, ôùăÿùôù, þìĕĄôùôĕúô øñóúóúõÿ ûñüø îì öúùï÷úøñüìþĕúô Üìîùúîüú ùôó 
íÿüôðì øñïÿóìüìð. ÝÿĀìĕúô ðìüČ ùì ðìü ĕìøì Ĕú āÿí øÿĄúĕôðì öìüðì øñĄìîìùð îì 
ýìíìíô ôù ĕú÷ìþ ĄÿýþìĄìîôô íúĄôððìþ îì þìĆýôüô ĔìüìČùĕúô ċüăĀÿüúĒ øñíúĄìùð. 
Û÷úþôöô ýÿĀì ûúČùþìü ìó óñüô þìĕĄôùôĕúô ì÷÷Ċîôì÷Ē íìüúøìðì þú íì÷ìùðôô 100-
200ø ìó øìĔüúô ðìüČ øìîėñĆ ûìõðú øñöÿùìð. Éìíìþĕúô ùìóðôû÷úþôöĒ ðìü ôù Ĕú 
ėìí÷ìù íìüúô ôýþôāüúĔô þô÷÷ú öúüöìüð öìüðì Ąÿðììùð, öô ôùüú ìó üĘõô ĄÿýþÿĄĘõô 
ûìüþúîĕú ðôðìù øÿøöôù ìýþ. 

×ÿ÷ìýìùïĕúô ÖúĀôüíìăì ðìü íÿüüôĄô ûúČùôô þìĕĄôùôĕú ìó āìüýìùïĕúô 
ìùðúóììĄúù öì÷úù (þú 0,5ø) ôíúüìþ øñíúĄìùð, öô ðúüúô ýñøñùþô ùìüøìô üñïÿ Ąìסì÷ 
îì ïô÷Ē øñíúĄìùð. ÐìüìĔìô ýÿĀþìĄìîôô ÷ÿ÷ìýìùïĕú āñ÷ñ āÿí ìýþ. Øìîėñô 
ĔúõïôüĄìîôô þìĕĄôùôĕú ùôĄúù øñðôĕìð, öô øìùíìô ĄÿýþìĄìîĒ îì íÿüôðìĄìîôô 
úùĕú ðìü ėôýøìþô Ąôøú÷Ē, ðìü ėìþúüöĘĕĕúô ÇìóüìþôĄú Ĕúõïôü øñíúĄìð. Ìó ôù 
ýìíìí öúùï÷úøñüìþĕúô ÖúĀôüíìăì þô÷÷úðúü íÿðì, ðìü þìĕĄôùôĕúô öúùï÷úøñüìþĕúô 
Üìîùúî íúĄìð þô÷÷ú øÿĄúĕôðì öìüðì ùìøñĄìîìð. Íìõùô þôüăìô ðìüČô ÖúĀôüíìăì îì 
Úíôöñ÷ċý øìĔüúô ėìðôøìô ì÷÷Ċîôì÷Ē ðôðì øñĄìîìð, öô ìó ÷ÿ÷ìýìùïĕúô ùìסó 
ýÿĀþìĄÿðìĊ óôă ýñøñùþĄÿðì ôíúüìþ øñíúĄìð. Úùĕú 25% ìó ûúüìĕúô āúüúýìùï ôíúüìþ 
øñíúĄìùð, öô ðìü ùìþôĔìô íúðāÿüðìĄìîĒ îì ĄÿýþìĄìîôô ėôýøìþô íú÷úô þìĕĄôùôĕúô 
ýîôþìĕúô Öìüìùìö îì Þìîô÷ðìüì íì îÿĔÿð úøìðììùð [6, 7]. 

Øìîėñô ýþüìþôïüìĀôô ÷ÿ÷ìýìùïĕúô ÖúĀôüíìăì þú ĕìùĘó ðìėôė øÿìõċù öìüðì 
ùìĄÿðììýþ. áúíôĄô ùúøÿîúĀôėô úùĕú íú÷úô ùñúïñù, øìîėñô ïôûýúøñþüĒ îì ðìüìĔìô 
ýÿýþô ăôùðúüĄìîĒ Ąìĕúðìþô ûìõðúôĄô úùĕú ðìü ðìîüìô ăúüċöÿøôùô ėìðôøì 
øñíúĄìð. Þô÷÷úðúüôô ôù þìĕĄôùôĕú, íì סìõü ìó øìîĔÿðôċþô íúėôøúùðìïôĕúô 
öúüöìüðĕúô ėìðôøì, ìó üĘõô þìĕ÷ô÷ĕúô øôùñüì÷úïôô øìĕìöĕúô Ą÷ôāĒ ìó þìĕĄôùôĕú 
þìýðôė öìüðì øñĄìîìð. 

ØÿĄúĕôðìĕú îì þìĕ÷ô÷ĕú ùôĄúù øñðôĕìùð, öô øìîúðô ùìóðôû÷úþôöĒ Āìėìþ ìó 
ėìíìþĕúô íú÷úôô öúùï÷úøñüìþĕú îúüôð öìüðì Ąÿðììýþ. Þìíôôýþ, öô ėìíìþĕúô ûúČùôô 
ôù þìĕĄôùôĕú íúċð סìùôþìü ìó þô÷÷ú íúĄìùð, öô ðì÷ñ÷ô ôù ïÿĀþì øìîĔÿðôċþô 
öúüöìüðĕúô ėìðôøì ðìü ôù þìĕĄôùôĕú øñíúĄìùð. Øìîúðĕúô öúùï÷úøñüìþĕúô 
Þìîô÷ðìüì, ìó úù Ĕÿø÷ì þô÷÷ú ĕìø, ìó ėôýøìþô Ĕìùÿíÿ Ąìüėôô ùôĄñíôĕúô ėìþúüöĘĕô 
ÇìóüìþôĄú úîìüðì Ąÿðììùð, öô ìó þìĕĄôùôĕúô ýîôþìĕúô Þìîô÷ðìüì îì Öìüìùìö 
ôíúüìþ íÿðì, íì îúýôþìô Ąúāúíĕúô ðìüČô ÖúĀôüíìăì Ąÿýþì îì íÿüðì Ąÿðì þìĕĄôù 
Ąÿðììùð.  

Ðìü þìøúøô þìĕĄôùôĕúô ėìðôøìô ăúüċöÿøôù, ĕìùïúøô øÿėúôýì íú ùúĕôċĕúô 
ėôýøìþô Ĕìùÿíôô øôùþìėìô ÖĘ÷úí, öìøñ Ąìíúĕìþ íì øÿĄúĕôðì øñüìýìð. Ðìü úċùðì, 
íú ùìóìüðúĄþô øìýüìĀĕúô ùì úù ėìðìü öì÷úùô øúððĒ - øú÷ôċîĒ, ôýþôāüúĔô þô÷÷úüú 
ðìü Ąúāúíĕúô Ĕìùÿíôô ðìüČô áôùïúí îì îúðôĕúô ðìüČĕúô Ýìüôúí, Üìîùúî íì üúĕ 
øúùðìù ìó ùÿėþìô ùìóìüô ôėþôýúðĒ Āúôðìúîìü øñíúĄìð (ėôýøìþô Ąôøú÷Ē îì Ąìüėôô 
öúùô þô÷÷úô îúðôô ëāýÿ). Ðìü úċùðìô ùôýíìþìù ðÿüþìü ôöþôĄúĀ îì ôýþôāüúĔô 
þô÷÷úüú ðìü ûìĕùúĕúô ÐìĄþìö, Ýìüôúí îì ÖúĀôüíìăì ĕìø íì üúĕ øúùðìù ìó øìùĀôìþ 
ðÿü ùñýþ. 

 
ɸɼɸɹʀɪʊ 

1. ʇʦʧʦʚ ɺ.ʀ. ʖʞʥʳʝ ʩʢʣʦʥʳ ɼʘʨʚʘʟʩʢʦʛʦ ʭʨʝʙʪʘ çʊʘʜʞʠʢʩʢʘʷ ʢʦʤʧʣʝʢʩʥʘʷ ʵʢʩʧʝʜʠʮʠʷè, 1933 ʛ. / ɺ.ʀ. 

ʇʦʧʦʚ // ʉʙʊʂʕ 1932. -ʃ.,1933. -ʉ.323-347. 



70 
 

2. ʇʦʧʦʚ ɺ.ʀ. ʃʠʪʦʣʦʛʠʷ ʢʘʡʥʦʟʦʡʩʢʠʭ ʤʦʣʘʩʩ ʉʨʝʜʥʝʡ ɸʟʠʠ / ɺ.ʀ. ʇʦʧʦʚ.-ʊʘʰʢʝʥʪ:ɸʅʋʟʙʉʉʈ,1954.- ʏ.1. 

-524ʩ. 

3. ɹʫʨʘʯʝʢ ɸ.ʈ.ɿʦʣʦʪʦʥʦʩʥʳʝ ʢʦʥʛʣʦʤʝʨʘʪʳ ɼʘʨʚʘʟʘ / ɸ.ʈ. ɹʫʨʘʯʝʢ // ɸʅ ʉʉʉʈ, ʊʂʕ, 1932. -ʃ.,1933.- ʉ.353-

365. 

4. ʏʝʜʠʷ ʆ.ʂ.ʉʦʚʨʝʤʝʥʥʦʝ ʠ ʜʨʝʚʥʝʝ ʦʣʝʜʝʥʝʥʠʝ ʉʝʚʝʨʥʦʛʦ ɼʘʨʚʘʟʘ ʠ ʶʞʥʦʛʦ ʩʢʣʦʥʘ ʭʨʝʙʪʘ ʇʝʪʨʘ I.ʋʯ. 

ʟʘʧ. ʊʘʜʞ. ɻʦʩ. ʫʥ-ʪʘ ʪ.VI / ʆ.ʂ.ʏʝʜʠʷ. - 1955.- ʚʳʧ.1. -ʉ.217-224. 

5. ʏʝʜʠʷ ʆ.ʂ. ʇʦʟʜʥʝʯʝʪʚʝʨʪʠʯʥʳʝ ʧʦʧʝʨʝʯʥʳʝ ʧʦʜʥʷʪʠʷ ʚ ɼʘʨʚʘʟʝ / ʆ.ʂ. ʏʝʜʠʷ // ɼɸʅ ʉʉʉʈ. ï 1957.-

ʪ.112.-ʚʳʧ. 4. -ʘ.ʊ.112. -ˉ4.- ʉ.739-742. 

6. ʏʝʜʠʷ ʆ.ʂ. ʆ ʭʘʨʘʢʪʝʨʝ ʠ ʚʦʟʨʘʩʪʝ ʜʨʝʚʥʝʛʦ ʦʣʝʜʝʥʝʥʠʷ ʩʝʚʝʨʥʦʛʦ ʩʢʣʦʥʘ ʭʨʝʙʪʘ ʇʝʪʨʘ ʇʝʨʚʦʛʦ. ʊʨ. 

ʊʘʜʞ. ɻʦʩ. ʫʥ-ʪʘ / ʆ.ʂ. ʏʝʜʠʷɺ.ɸ. ɺʘʩʠʣʴʝʚ. ï 1960. -ʪ. 28.-ʚʳʧ. 1.-ʉ.113-119. 

7. ʏʝʜʠʷ ʆ.ʂ. ʂ ʛʝʦʣʦʛʠʠ ʟʦʣʦʪʳʭ ʨʦʩʩʳʧʝʡ ʖʞʥʦʛʦ ʊʘʜʞʠʢʠʩʪʘʥʘ / ʆ.ʂ. ʏʝʜʠʷ. ʀʟʚ. ʦʪʜ. ʛʝʦʣ. ʭʠʤ.ʠ ʪʝʭʥ. 

ʥʘʫʢ ɸʅ ʊʘʜʞ. ʉʉʈ. ï 1961.-ʚʳʧ.1 (3). -ʉ.181-188. 

 

ʂʆʅʊʀʅɽʅʊɸʃʔʅʓɽ ʆʊʃʆɾɽʅʀʗ ɿɸʇɸɼʅʆɻʆ ɼɸʈɺɸɿɸ ʀ ʉɺʗɿɸʅʅʓɽ ʉ ʅʀʄʀ 

ɿʆʃʆʊʓɽ ʈʆʉʉʓʇʀ 

ʈʦʩʩʳʧʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʟʦʣʦʪʘ ɿʘʧʘʜʥʦʛʦ ɼʘʨʚʘʟʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩ ʨʦʩʩʳʧʝʡ 

ʨʘʟʣʠʯʥʳʭ ʧʦ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʪʠʧʘʤ: ʧʦʛʨʝʙʝʥʥʳʝ, ʜʦʣʠʥʥʳʝ, ʪʝʨʨʘʩʦʚʳʝ. ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʠʭ 

ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʚ ʧʨʝʜʝʣʘʭ ʙʘʩʩʝʡʥʦʚ ʨ.ʉʘʨʳʦʙ ʠ ʈʘʚʥʦʫ, ʨʘʟʨʘʙʦʪʢʘ ʢʦʪʦʨʳʭ ʩʯʠʪʘʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʦʡ. ʅʘʠʙʦʣʝʝ ʜʘʣʴʥʶʶ ʧʝʨʩʧʝʢʪʠʚʫ ʠʤʝʶʪ ʨʦʩʩʳʧʥʳʝ ʧʨʦʷʚʣʝʥʠʷ 

ʜʘʰʪʘʢʠʥʩʢʦʛʦ, ʩʘʨʠʦʙʩʢʦʛʦ ʠ ʢʘʬʠʨʙʘʯʠʥʩʢʦʛʦ ʧʣʘʪʦ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʦʩʩʳʧʠ, ʪʝʨʨʘʩʦʚʳʝ ʨʦʩʩʳʧʠ, ʙʘʩʩʝʡʥʳ ʨʝʢʠ, ʟʘʣʝʛʘʥʠʝ, ʥʝʦʛʝʥʦʚʳʝ ʦʪʣʦʞʝʥʠʷ, 

ʧʣʦʪʠʢ, ʢʦʥʛʣʦʤʝʨʘʪʳ. 

 

CONTINE NTAL DEPOSITS OF WESTERN DARWAZ  AND ASSOCIATED GOLD PLACERS  

Placer gold deposits of Western Darvaz are a complex of placers of various geomorphological types: buried, 

valley, terrace. Most of them are concentrated within the basins of the Saryob and Ravnou rivers, the development 

of which is considered the most promising and economically profitable. The most distant prospect is placer 

manifestations of the Dashtakin, Saribob and Kafirbachin plateaus. 
Key words: gold, terrace alluvium, talus, placer, Quaternary sediments, pebbles, sand, aggregates, clay, 

boulders. 
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ʕʌʌɽʂʊʀɺʅʆʉʊʔ ʀ ʋʉʊʆʁʏʀɺʆʉʊʔ ɹɽʈɽɻʆʋʂʈɽʇʀʊɽʃʔʅʓʍ ʀ 

ʇʈʆʊʀɺʆʉɽʃɽɺʓʍ ʉʆʆʈʋɾɽʅʀʁ ɺ ʉʅʀɾɽʅʀʀ ʀ ʋʉʊʈɸʅɽʅʀʀ 

ʆʇɸʉʅʆʉʊʀ ʇɸɺʆɼʂʆɺʓʍ ɺʆɼ ɺ ʋʉʃʆɺʀʗʍ ʊɸɼɾʀʂʀʉʊɸʅɸ 

 

ʐʘʨʠʬʦʚ ɻ.ɺ., ʆʜʠʥʘʝʚʘ ʐ.ʀ. 

ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ɸʛʝʥʪʩʪʚʦ ʧʦ ʤʝʣʠʦʨʘʮʠʠ ʠ ʠʨʨʠʛʘʮʠʠ ʧʨʠ ʇʨʘʚʠʪʝʣʴʩʪʚʝ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ 

 

ɺ ʨʝʰʝʥʠʠ ʚʘʞʥʝʡʰʝʡ ʥʘʨʦʜʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʟʘʜʘʯʠ ʊʘʜʞʠʢʠʩʪʘʥʘ ʙʦʣʴʰʦʝ 

ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʫʞʝ ʠʤʝʶʱʠʝʩʷ ʦʩʚʦʝʥʥʳʝ ʠ ʨʘʩʰʠʨʝʥʠʝ ʧʦʡʤʝʥʥʳʭ ʟʝʤʝʣʴ ʚ ʙʘʩʩʝʡʥʘʭ 

ʛʦʨʥʳʭ ʨʝʢ. 

ʊʘʜʞʠʢʠʩʪʘʥ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʉʨʝʜʥʝʡ ɸʟʠʠ ʠ ʧʦ ʩʚʦʝʤʫ 

ʨʝʣʴʝʬʫ ʧʨʝʜʩʪʘʚʣʷʝʪ ʪʠʧʠʯʥʦ ʛʦʨʥʫʶ ʩʪʨʘʥʫ ʩ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ ʙʦʣʝʝ 142,6 ʪʳʩ.ʢʤ
2
, ʩ 

ʨʘʟʥʦʩʪʴʶ ʚʳʩʦʪʥʳʭ ʦʪʤʝʪʦʢ ʦʪ 300 ʜʦ 7495 ʤʝʪʨʦʚ. ɺʩʷ ʪʝʨʨʠʪʦʨʠʷ ʨʝʩʧʫʙʣʠʢʠ 

ʨʘʟʨʝʟʘʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʨʝʢʘʤʠ ʦʪ ʤʝʣʢʠʭ ʜʦ ʪʘʢʠʭ ʢʨʫʧʥʳʭ ʠ ʙʫʨʥʳʭ ʨʝʢ, ʢʘʢ 

ʇʷʥʜʞ ʠ ɺʘʭʰ ï ʦʩʥʦʚʥʳʭ ʧʨʠʪʦʢʦʚ ʨʝʢʠ ɸʤʫʜʘʨʴʠ. ʀʟ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʨʝʩʧʫʙʣʠʢʠ 

ʪʦʣʴʢʦ 10% ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʜʦʣʶ ʨʘʚʥʠʥ, ʘ ʦʨʦʰʘʝʪʩʷ ʚʩʝʛʦ 4%. ʆʨʦʰʘʝʤʳʝ ʧʣʦʱʘʜʠ 
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ʷʚʣʷʶʪʩʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʨʘʩʰʠʨʝʥʥʳʤʠ ʫʯʘʩʪʢʘʤʠ ʨʝʯʥʳʭ ʜʦʣʠʥ, ʛʜʝ ʩ 

ʜʨʝʚʥʝʡʰʠʭ ʚʨʝʤʝʥ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʢʫʣʴʪʫʨʥʘʷ ʠ ʭʦʟʷʡʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ. 

ɹʦʛʘʪʳʝ ʧʨʠʨʦʜʥʳʝ ʫʩʣʦʚʠʷ ʊʘʜʞʠʢʠʩʪʘʥʘ - ʦʙʠʣʠʝ ʩʦʣʥʮʘ, ʚʳʩʦʢʦʝ ʧʣʦʜʦʨʦʜʠʝ 

ʧʦʯʚʳ, ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʟʜʝʣʳʚʘʪʴ ʩʘʤʳʝ ʚʘʞʥʝʡʰʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ 

ʢʫʣʴʪʫʨʳ, ʦʪ ʪʦʥʢʦʚʦʣʦʢʥʠʩʪʦʛʦ ʭʣʦʧʢʘ ʜʦ ʮʠʪʨʫʩʦʚʳʭ ʠ ʩʝʤʝʡʩʪʚʘ ʟʣʘʢʦʚʳʭ - ʧʰʝʥʠʮʳ, 

ʦʚʩʘ, ʨʞʠ ʠ ʜʨ. ʅʘʨʷʜʫ ʩ ʵʪʠʤ, ʠʟ-ʟʘ ʩʣʦʞʥʦʩʪʠ ʨʝʣʴʝʬʘ ʪʦʣʴʢʦ 8-10% ʠʟ ʦʙʱʝʛʦ 

ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ ʧʦʜʣʝʞʘʪ ʦʩʚʦʝʥʠʶ ʧʦʜ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʧʦʵʪʦʤʫ 

ʨʝʩʧʫʙʣʠʢʘ ʥʫʞʜʘʝʪʩʷ ʚ ʙʦʣʴʰʠʭ ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʷʭ ʥʘ ʨʘʟʚʠʪʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʘʢ ʥʘ ʩʦʭʨʘʥʝʥʠʝ, ʨʘʥʝʝ ʦʩʚʦʝʥʥʳʭ ʨʝʯʥʳʭ ʜʦʣʠʥ, ʪʘʢ ʠ ʥʘ ʨʘʩʰʠʨʝʥʠʝ 

ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ, ʟʘ ʩʯʝʪ ʧʦʡʤʝʥʥʳʭ ʟʝʤʝʣʴ ʨʝʢ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʞʝ ʩʜʝʣʘʥʘ ʟʥʘʯʠʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʧʦ ʙʦʨʴʙʝ ʩ ʧʘʚʦʜʢʘʤʠ ʠ 

ʵʨʦʟʠʝʡ ʧʦʯʚ, ʢʦʪʦʨʳʝ ʥʘʥʦʩʷʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʫʱʝʨʙ ʥʘʨʦʜʥʦʤʫ ʭʦʟʷʡʩʪʚʫ ʨʝʩʧʫʙʣʠʢʠ. ɺ 

ʯʘʩʪʥʦʩʪʠ ʧʨʦʚʦʜʷʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʙʦʨʴʙʝ ʩ ʵʨʦʟʠʝʡ, ʧʫʪʝʤ ʪʨʘʩʩʠʨʦʚʘʥʠʷ 

ʩʢʣʦʥʦʚ ʛʦʨ, ʣʝʩʦʧʦʩʘʜʢʠ, ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʧʨʦʪʠʚʦʧʘʚʦʜʢʦʚʳʭ, ʧʨʦʪʠʚʦʩʝʣʝʚʳʭ 

ʠ ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʳʭ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ. 

ʅʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦʡ ʠ ʪʨʝʙʫʶʱʝʡ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ, ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘ ʙʦʨʴʙʳ ʩ ʧʘʚʦʜʢʦʚʳʤʠ ʚʦʜʘʤʠ ʚ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʝ ʧʝʨʠʦʜʳ ʥʘ 

ʪʘʢʠʭ ʢʨʫʧʥʳʭ ʨʝʢʘʭ, ʢʘʢ ɺʘʭʰ ʠ ʇʷʥʜʞ, ʨʘʩʭʦʜ ʚʦʜʳ ʢʦʪʦʨʳʭ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 5000-

10000ʤ
3
/ʩʝʢ ʚ ʧʘʚʦʜʢʠ ʥʘ ʨʝʢʘʭ: ʂʳʟʳʣʩʫ, ʗʭʩʫ, ʂʘʬʠʨʥʠʛʘʥ ʠ ʜʨ., ʨʘʩʭʦʜʳ ʢʦʣʝʙʣʶʪʩʷ 

ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʢʫʙʦʤʝʪʨʦʚ ʜʦ 1700 ʤ
3
/ʩʝʢ. ɿʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʝʙʘʥʠʝ ʨʘʩʭʦʜʦʚ 

ʚʦʜʳ, ʘ ʪʘʢʞʝ ʙʫʨʥʳʡ ʨʝʞʠʤ ʪʝʯʝʥʠʷ ʩ ʦʛʨʦʤʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʜʦʥʥʳʭ ʠ ʚʟʚʝʰʝʥʥʳʭ 

ʢʨʫʧʥʳʭ ʥʘʥʦʩʦʚ, ʟʘʪʨʫʜʥʷʶʪ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʝ ʧʨʦʚʝʜʝʥʠʝ ʧʨʦʪʠʚʦʧʘʚʦʜʢʦʚʳʭ ʠ 

ʙʝʨʝʛʦʟʘʱʠʪʥʳʭ ʨʘʙʦʪ. 

ɹʝʨʝʛʦʟʘʱʠʪʥʳʝ ʨʘʙʦʪʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʜʨʝʚʥʝʡʰʠʭ 

ʚʨʝʤʸʥ, ʧʦʩʢʦʣʴʢʫ ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʦʨʦʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʝʱʸ ʚ VI ʚʝʢʝ ʜʦ ʥʘʰʝʡ ʵʨʳ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʘʢʫʶ ʛʣʫʙʦʢʫʶ ʜʨʝʚʥʦʩʪʴ ʠʩʪʦʨʠʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʫʩʝʣ ʨʝʢ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʨʝʩʧʫʙʣʠʢʠ ʜʦ 50-ʪʳʭ ʛʦʜʦʚ ʍʍ ʚʝʢʘ, ʚ ʦʩʥʦʚʥʦʤ ʩʪʨʦʠʣʠʩʴ ʙʝʨʝʛʦʟʘʱʠʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ 

ʚʨʝʤʝʥʥʦʛʦ ʪʠʧʘ: ʩʧʘʡʥʳʝ, ʨʝʞʝʚʳʝ, ʬʘʰʘʥʥʳʝ, ʢʦʨʘʙʳʨʥʳʝ, ʛʘʙʠʦʥʥʳʝ. ʂʦʥʩʪʨʫʢʮʠʠ 

ʙʝʨʝʛʦʟʘʱʠʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʚʳʧʦʣʥʷʣʠʩʴ ʚ ʦʩʥʦʚʥʦʤ ʠʟ ʙʨʝʚʝʥ ʠ ʭʚʦʨʦʩʪʘ. ʅʘ ʙʫʨʥʳʭ 

ʨʝʢʘʭ ʪʘʢʠʝ ʙʝʨʝʛʦʟʘʱʠʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʥʝ ʤʦʛʣʠ ʙʳʪʴ ʜʦʣʛʦʚʝʯʥʳʤʠ ʠ ʫʩʪʦʡʯʠʚʳʤʠ, 

ʧʦʵʪʦʤʫ ʠʭ ʧʦʯʪʠ ʥʝ ʩʦʭʨʘʥʠʣʦʩʴ. ʊʦʣʴʢʦ ʩ 50-ʭ ʛʦʜʦʚ ʧʨʦʚʦʜʷʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʙʝʨʝʛʦʟʘʱʠʪʥʳʝ ʠ ʨʝʛʫʣʠʨʦʚʦʯʥʳʝ ʨʘʙʦʪʳ ʢʘʧʠʪʘʣʴʥʦʛʦ ʪʠʧʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʜʦʣʛʦʚʝʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ - ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʦʛʦ ʢʘʤʥʷ, ʙʝʪʦʥʥʳʭ ʧʣʠʪ, ʪʝʪʨʘʵʜʨʦʚ, 

ʙʝʪʦʥʥʳʭ ʤʘʩʩʠʚʦʚ ʠ ʜʨ. 

ɿʘ ʵʪʠ ʛʦʜʳ ʧʦʩʪʨʦʝʥʳ ʢʘʧʠʪʘʣʴʥʳʝ ʙʝʨʝʛʦʟʘʱʠʪʥʳʝ ʠ ʨʝʛʫʣʷʮʠʦʥʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʦʛʦ ʢʘʤʥʷ ʥʘ ʨʝʢʘʭ: ʇʷʥʜʞ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʙʦʣʝʝ 30ʢʤ 

(ʪʝʨʨʠʪʦʨʠʷ ʨʘʡʦʥʦʚ ʍʘʤʘʜʦʥʠ ʠ ʇʷʥʜʞ); ɺʘʭʰ ï 25ʢʤ (ʨʘʡʦʥʦʚ ʠʤʝʥʠ ɼʞʘʤʠ, ɹʘʣʭʠ ʠ 

ʂʫʨʛʘʥʪʶʙʝ); ʂʘʬʘʨʥʠʛʘʥ ï 40ʢʤ (ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɺʘʭʜʘʪʩʢʦʛʦ, ʈʫʜʘʢʠʥʩʢʦʛʦ, 

ʐʘʘʨʪʫʟʩʢʦʛʦ ʨʘʡʦʥʦʚ); ʂʳʟʳʣʩʫ ʠ ʗʭʩʫ -68 ʢʤ (ʪʝʨʨʠʪʦʨʠʷ ʂʫʣʷʙʩʢʦʛʦ ʨʝʛʠʦʥʘ). ɺʩʝʛʦ 

ʟʘʱʠʱʝʥʦ ʙʦʣʝʝ 300 ʢʠʣʦʤʝʪʨʦʚ. 

ʋʢʘʟʘʥʥʳʝ ʙʝʨʝʛʦʟʘʱʠʪʥʳʝ ʠ ʨʝʛʫʣʷʮʠʦʥʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʚʳʧʦʣʥʷʶʪ ʚ ʦʩʥʦʚʥʦʤ 

ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1.ɿʘʱʠʪʘ ʙʝʨʝʛʦʚ ʠ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʠʭ ʙʘʩʩʝʡʥʘʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ, 

ʢʫʣʴʪʫʨʥʳʭ ʩʪʨʦʝʥʠʡ ʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʦʪ ʟʘʧʦʣʥʝʥʠʷ ʠ ʨʘʟʤʳʚʘ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ 

ʧʘʚʦʜʢʦʚʳʭ ʚʦʜ. 

2.ɿʘʱʠʪʘ ʚʦʜʦʟʘʙʦʨʥʳʭ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ, ʦʨʦʩʠʪʝʣʴʥʳʭ ʢʘʥʘʣʦʚ, 

ʜʦʨʦʛ, ʤʦʩʪʦʚ ʠ ʜʨ. 

ʇʦ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ ʬʦʨʤʘʤ ʨʘʟʣʠʯʘʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʪʨʠ ʪʠʧʘ ʪʘʢʠʭ ʩʦʦʨʫʞʝʥʠʡ: 

- ʧʨʦʜʦʣʴʥʳʝ ʙʝʨʝʛʦʚʳʝ ʜʘʤʙʳ, ʨʘʩʧʦʣʘʛʘʶʱʠʝʩʷ ʧʘʨʘʣʣʝʣʴʥʦ ʜʠʥʘʤʠʯʝʩʢʦʡ ʦʩʠ 

ʧʦʪʦʢʘ ʠʣʠ ʧʦʜ ʥʝʢʦʪʦʨʳʤ ʥʝʙʦʣʴʰʠʤ ʫʢʣʦʥʦʤ ʢ ʥʝʤʫ; 
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- ʩʪʨʫʝʥʘʧʨʘʚʣʷʶʱʠʝ ʜʘʤʙʳ, ʧʨʝʜʥʘʟʥʘʯʘʶʱʠʝʩʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʣʘʚʥʦʛʦ 

ʧʦʜʭʦʜʘ ʧʦʪʦʢʘ ʢ ʩʦʦʨʫʞʝʥʠʷʤ, ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʦʜʤʳʚʘ ʩʦʦʨʫʞʝʥʠʷ ʠ ʙʝʨʝʛʦʚ; 

- ʢʦʨʦʪʢʠʝ ʥʝʟʘʪʦʧʣʷʝʤʳʝ ʰʧʦʨʳ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʝ ʧʦʜ ʥʝʢʦʪʦʨrʤ ʫʛʣʦʤ ʢ 

ʜʠʥʘʤʠʯʝʩʢʦʡ ʦʩʠ ʧʦʪʦʢʘ. 

ɿʥʘʯʠʪʝʣʴʥʦ ʨʝʞʝ ʙʝʨʝʛʦʟʘʱʠʪʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʨʦʚʦʜʷʪʩʷ ʩʧʦʩʦʙʦʤ ʧʨʦʢʦʧʘ, 

ʧʨʦʨʝʟʘ ʠ ʪʠʧʘ çʂʘʨʤʘʥʘè. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʟ ʚʩʝʭ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ 

ʬʦʨʤ ʙʝʨʝʛʦʟʘʱʠʪʥʳʭ ʠ ʨʝʛʫʣʠʨʫʶʱʠʭ ʩʦʦʨʫʞʝʥʠʡ ʥʘ ʛʦʨʥʳʭ ʨʝʢʘʭ ʊʘʜʞʠʢʠʩʪʘʥʘ 

ʥʘʠʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʤʠ ʠ ʵʬʬʝʢʪʠʚʥʳʤʠ ʦʢʘʟʘʣʠʩʴ ʧʨʦʜʦʣʴʥʳʝ ʙʝʨʝʛʦʚʳʝ ʜʘʤʙʳï

ʢʨʝʧʣʝʥʠʝ ʢʘʤʥʝʤ, ʞʝʣʝʟʦʙʝʪʦʥʥʳʤʠ ʪʝʪʨʘʵʜʨʘʤʠ ʧʣʠʪʘʤʠ (ʠʩʭʦʜʷ ʠʟ ʥʘʣʠʯʠʷ ʤʝʩʪʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ). ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʠ ʧʨʠʥʷʪʠʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʢʦʥʩʪʨʫʢʮʠʡ ʙʝʨʝʛʦʟʘʱʠʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʧʨʝʜʧʦʯʪʝʥʠʝ ʦʪʜʘʚʘʣʦʩʴ ʧʨʦʜʦʣʴʥʳʤ 

ʙʝʨʝʛʦʚʳʤ ʩʧʣʦʰʥʳʤ ʜʘʤʙʘʤ, ʟʘʢʨʝʧʣʝʥʥʳʤ ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʳʤʠ ʢʘʤʥʷʤʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʨʘʟʣʠʯʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʚʠʜʳ ʙʝʨʝʛʦʟʘʱʠʪʥʳʭ ʠ 

ʩʪʨʫʝʥʘʧʨʘʚʣʷʶʱʠʭ ʩʦʦʨʫʞʝʥʠʡ ʪʠʧʘ ï ʰʧʦʨ, ʧʨʦʨʝʟ ʠ çʢʘʨʤʘʥʦʚè, ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʥʳʭ 

ʨʝʢ ʊʘʜʞʠʢʠʩʪʘʥʘ ʷʚʣʷʶʪʩʷ ʥʝʜʦʣʛʦʚʝʯʥʳʤʠʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʥʝʵʢʦʥʦʤʠʯʥʳʤʠ. ʊʘʢʞʝ 

ʙʳʣ ʚʳʷʚʣʝʥʦ ʨʷʜ ʩʝʨʴʸʟʥʳʭ ʦʰʠʙʦʢ, ʜʦʧʫʱʝʥʥʳʭ, ʢʘʢ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʪʘʢ ʠ ʧʨʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʙʝʨʝʛʦʟʘʱʠʪʥʳʭ ʠ ʨʝʛʫʣʷʮʠʦʥʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʜʣʷ ʨʝʢ ʊʘʜʞʠʢʠʩʪʘʥʘ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʧʨʦʝʢʪʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʙʳʣʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʳ, ʥʦʩʠʣʠ 

çʰʪʘʤʧʦʚʳʡè ʭʘʨʘʢʪʝʨ, ʙʝʟ ʫʯʸʪʘ ʣʦʢʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ, 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʡ ʛʠʜʨʦʛʨʘʬʠʠ ʚʦʜʦʩʙʦʨʥʦʛʦ ʙʘʩʩʝʡʥʘ, ʘ ʪʘʢʞʝ ʛʝʦʣʦʛʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʝʢ, ʥʘ ʢʦʪʦʨʳʭ ʥʘʤʝʯʘʣʠʩʴ ʨʝʛʫʣʠʨʫʶʱʠʝ ʨʘʙʦʪʳ. ɼʣʷ ʚʩʝʭ ʫʯʘʩʪʢʦʚ ʨʝʢ 

ʧʨʠʤʝʥʷʣʠʩʴ ʦʜʥʦʦʙʨʘʟʥʳʝ ʨʝʰʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʙʝʨʝʛʦʟʘʱʠʪʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ ʚʝʣʦʩʴ ʥʝ ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦ ʚ ʤʝʞʝʥʴ, ʘ ʚ ʧʝʨʠʦʜ ʧʨʦʭʦʞʜʝʥʠʷ ʧʘʚʦʜʢʦʚʳʭ 

ʨʘʩʭʦʜʦʚ, ʧʦʩʧʝʰʥʦ, ʩ ʙʦʣʴʰʠʤʠ ʦʪʢʣʦʥʝʥʠʷʤʠ ʦʪ ʧʨʦʝʢʪʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ, ʚ ʧʝʨʠʦʜ ʩ 

1969 ʧʦ 1972 ʛʦʜʳ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʧʘʚʦʜʢʦʚʳʭ ʚʦʜ ʚ ʨʝʢʘʭ: ʇʷʥʜʞ (ʪʝʨʨʠʪʦʨʠʷ 

ʄʦʩʢʦʚʩʢʦʛʦ (ʍʘʤʘʜʦʥʠ), ʇʷʥʜʞʩʢʦʛʦ ʨʘʡʦʥʦʚ), ʗʭʩʫ (ɺʦʩʝʡʩʢʠʡ ʨʘʡʦʥ), ʂʘʬʠʨʥʠʛʘʥ 

(ɺʘʭʜʘʪʩʢʠʡ, ʈʫʜʘʢʠʥʩʢʠʡ, ʐʘʘʨʪʫʟʩʢʠʡ ʨʘʡʦʥʳ); ʂʳʟʳʣʩʫïʙʳʣʦ ʨʘʟʨʫʰʝʥʦ 

ʙʦʣʴʰʠʥʩʪʚʦ ʙʝʨʝʛʦʟʘʱʠʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʪʠʧʘïʧʨʦʩʪʳʭ ʢʦʨʦʪʢʠʭ ʰʧʦʨ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʨʝʞʠʤʘ ʧʦʪʦʢʘ, ʟʘʚʠʩʠʪ ʦʪ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ 

ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. ɼʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʥʘʠʣʫʯʰʝʡ ʩʠʩʪʝʤʳ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʝʞʠʤʘ ʧʦʪʦʢʘ, ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʩʪʝʧʝʥʴ ʚʘʞʥʦʩʪʠ ʢʘʞʜʦʡ ʧʝʨʝʤʝʥʦʡ 

ʨʝʞʠʤʘ ʠ ʩʪʝʧʝʥʴ ʝʸ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʜʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʫʩʣʦ-ʨʝʛʫʣʠʨʫʶʱʠʭ ʨʘʙʦʪ ʥʘ ʣʶʙʦʡ ʨʝʢʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ: 

7. ʇʝʨʝʤʝʥʥʳʝ ʚʝʣʠʯʠʥʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʛʨʫʥʪʘʤ, ʘ ʠʤʝʥʥʦ, ʥʝʨʘʚʥʦʤʝʨʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʛʨʫʥʪʦʚ; ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʯʘʩʪʠʮ, ʦʩʦʙʝʥʥʦ ʛʣʠʥʠʩʪʳʭ 

ʛʨʫʥʪʦʚ. ɿʥʘʥʠʝ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʠʪʴ ʩʪʝʧʝʥʴ ʩʠʣʳ ʩʮʝʧʣʝʥʠʷ 

ʛʨʫʥʪʘ, ʩʪʦʡʢʦʩʪʴ ʢ ʭʠʤʠʯʝʩʢʠʤ ʨʝʘʛʝʥʪʘʤ ʠ ʘʪʤʦʩʬʝʨʥʳʤ ʫʩʣʦʚʠʷʤ, ʘ ʪʘʢʞʝ ʩʪʝʧʝʥʴ 

ʧʨʦʯʥʦʩʪʠ ʛʨʫʥʪʘ. 

8. ɻʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʝʨʝʤʝʥʥʳʝ ï ʨʘʩʭʦʜ ʠ ʪʠʧ ʛʠʜʨʦʛʨʘʬʘ ʨʝʢʠ, 

ʪʝʤʧʝʨʘʪʫʨʫ, ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ, ʧʦʚʝʨʭʥʦʩʪʥʫʶ ʵʨʦʟʠʶ ʠ ʨʘʟʤʳʚ ʙʝʨʝʛʦʚ, ʫʩʣʦʚʠʝ 

ʣʴʜʦʦʙʨʘʟʦʚʘʥʠʷ, ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʥʘʥʦʩʦʚ ʚ ʨʝʢʝ. 

9. ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ï ʛʣʫʙʠʥʫ ʨʝʢʠ, ʰʠʨʠʥʫ, ʠʟʚʠʣʠʩʪʦʩʪʴ, 

ʨʘʜʠʫʩ ʢʨʠʚʠʟʥʳ, ʩʪʝʧʝʥʴ ʢʨʠʚʠʟʥʳ, ʠʟʛʠʙʦʚ, ʰʠʨʠʥʫ ʧʦʷʩʘ ʤʝʘʥʜʨʠʨʦʚʘʥʠʷ, ʨʘʩʩʪʦʷʥʠʝ 

ʤʝʞʜʫ ʠʟʚʠʣʠʥʘʤʠ, ʦʙʱʝʝ ʥʘʧʨʘʚʣʝʥʠʝ ʨʝʢʠ, ʧʨʦʜʦʣʴʥʳʡ ʧʨʦʬʠʣʴ ʜʥʘ, ʬʦʨʤʫ 

ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʨʫʩʣʘ, ʬʦʨʤʫ ʜʥʘ ʠ ʧʦʚʦʨʦʪʦʚ ʨʝʢʠ. 

10. ɻʠʜʨʘʚʣʠʯʝʩʢʠʝïʫʢʣʦʥ, ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʜʥʘ, ʩʢʦʨʦʩʪʴ, ʪʫʨʙʫʣʝʥʪʥʦʩʪʴ 

ʧʦʪʦʢʘ, ʚʣʝʢʫʱʫʶ ʩʠʣʫ, ʛʠʜʨʘʚʣʠʯʝʩʢʫʶ ʢʨʫʧʥʦʩʪʴ, ʦʙʲʝʤ ʥʘʥʦʩʦʚ, ʵʥʝʨʛʠʶ ʧʦʪʦʢʘ, 

ʯʠʩʣʦ ʌʨʫʜʘ, ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʨʘʜʠʫʩ, ʚʷʟʢʦʩʪʴ ʚʟʚʝʩʠ. 
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11. ɻʝʦʣʦʛʠʯʝʩʢʠʝ ï ʦʙʱʠʡ ʨʝʣʴʝʬ ʚʦʜʦʩʙʦʨʥʦʛʦ ʙʘʩʩʝʡʥʘ, ʫʢʣʦʥ ʜʦʣʠʥʳ ʨʝʢʠ, 

ʪʠʧ ʤʘʪʝʨʠʘʣʘ ʙʝʨʝʛʦʚ ʠ ʜʥʘ ʨʝʢʠ, ʢʨʫʧʥʦʩʪʴ ʯʘʩʪʠʮ ʛʨʫʥʪʘ, ʩʠʣʫ ʩʮʝʧʣʝʥʠʷ, ʫʜʝʣʴʥʳʡ 

ʚʝʩ, ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʪʠʨʘʥʠʶ, ʘ ʪʘʢʞʝ ʪʠʧ ʠ ʤʦʱʥʦʩʪʴ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤʘʮʠʡ, 

ʥʘʭʦʜʷʱʠʭʩʷ ʧʦʜ ʩʣʦʝʤ ʘʣʣʶʚʠʷ. 

12. ɼʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ - ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʠ ʪʠʧ ʩʦʦʨʫʞʝʥʠʡ, ʧʦʩʪʨʦʝʥʥʳʭ ʚ 

ʧʨʦʰʣʦʤ, ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʠ ʪʠʧ ʙʫʜʫʱʠʭ ʩʦʦʨʫʞʝʥʠʡ, ʠʟʤʝʥʝʥʠʷ, ʚʳʟʚʘʥʥʳʝ ʚ 

ʛʠʜʨʦʛʨʘʬʝ ʠ ʫʩʣʦʚʠʷʭ ʦʪʣʦʞʝʥʠʷ ʥʘʥʦʩʦʚ ʨʝʢʦʡ, ʙʫʜʫʱʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʚʦʜʝ ʠ ʦʩʚʦʝʥʠʝ 

ʨʝʯʥʦʛʦ ʙʘʩʩʝʡʥʘ, ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʥʘ ʨʝʢʝ, ʥʝʧʨʝʜʚʠʜʝʥʥʳʝ ʩʣʫʯʘʠ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʧʨʦʝʢʪʘ, ʥʘʣʠʯʠʝ ʨʘʙʦʯʝʡ ʩʠʣʳ, ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʤʘʪʝʨʠʘʣʦʚ ʤʝʪʦʜʳ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ, ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʠ ʨʝʞʠʤ ʨʝʢʠ ʚʦ ʚʨʝʤʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʦʦʨʫʞʝʥʠʡ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʪʠʧʦʚ ʠ ʩʦʩʪʦʷʥʠʷ ʨʘʙʦʪ ʙʝʨʝʛʦʟʘʱʠʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʥʘ ʛʦʨʥʳʭ ʨʝʢʘʭ: 

ʇʷʥʜʞ, ɺʘʭʰ, ʂʘʬʠʨʥʠʛʘʥ, ʂʳʟʳʣʩʫ, ʗʭʩʫ, ɼʫʰʘʥʙʠʥʢʠ ʠ ʜʨ. ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʚ 

ʦʩʥʦʚʥʦʤ ʦʨʠʝʥʪʠʨʦʚʢʘ ʚʝʣʘʩʴ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠʤʝʶʱʝʡʩʷ ʪʝʭʥʠʢʠ ʠ ʥʘʣʠʯʠʷ ʤʝʩʪʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʘ ʚʩʝʤʠ ʦʩʪʘʣʴʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʧʦʯʪʠ ʧʨʝʥʝʙʨʝʛʘʣʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʦʣʴʰʠʝ 

ʩʧʣʦʰʥʳʝ ʙʝʪʦʥʥʳʝ ʢʨʝʧʣʝʥʠʷ ʙʝʨʝʛʦʚ ʨʝʢʠ ʂʘʬʠʨʥʠʛʘʥ (ʛ. ɺʘʭʜʘʪ) ʥʝ ʚʳʜʝʨʞʘʣʠ 

ʥʘʪʠʩʢʘ ʧʘʚʦʜʢʦʚʳʭ ʚʦʜ (1968-1969ʛ.ʛ) ʠ ʨʘʟʨʫʰʘʣʠʩʴ. 

ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ ʙʝʩʧʦʱʘʜʥʦʝ ʦʪʥʦʰʝʥʠʝ ʩʪʨʦʠʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʢʘʢ ʢ 

ʨʝʢʝ, ʪʘʢ ʠ ʢ ʙʝʨʝʛʦʟʘʱʠʪʥʳʤ ʩʦʦʨʫʞʝʥʠʷʤ, ʥʘʨʫʰʝʥʠʝ ʩʦʩʪʦʷʥʠ ̫ ʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʨʘʚʥʦʚʝʩʠʷ ʠ ʨʝʞʠʤ ʪʝʯʝʥʠʷ ʧʦʪʦʢʘ, ʯʪʦ ʫʩʠʣʠʚʘʝʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʘʟʤʳʚʘ ʩʦʦʨʫʞʝʥʠʷ, 

ʢʦʪʦʨʫʶ ʥʝʣʴʟʷ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʧʨʦʝʢʪʠʨʦʚʱʠʢʘʤ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʝʢʪʘ ʩʦʦʨʫʞʝʥʠʡ. 

ʋʯʠʪʳʚʘʷ ʥʘʨʦʜʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʟʘʱʠʪʳ ʦʩʚʦʝʥʠʷ ʨʝʯʥʳʭ ʜʦʣʠʥ, 

ʜʘʣʴʥʝʡʰʝʝ ʨʘʩʰʠʨʝʥʠʝ ʦʨʦʰʘʝʤʳʭ ʤʘʩʩʠʚʦʚ, ʟʘ ʩʯʝʪ ʧʦʡʤʝʥʥʳʭ ʟʝʤʝʣʴ ʛʦʨʥʳʭ ʨʝʢ ʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʜʨ., ʥʘ ʦʩʚʦʝʥʥʳʭ 

ʪʝʨʨʠʪʦʨʠʷʭ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʨʝʩʧʫʙʣʠʢʝ ʧʨʦʚʝʜʝʥʦ ʤʥʦʛʦ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʤʝʨ: 

ʅʝʩʤʦʪʨʷ ʥʘ ʩʣʦʞʥʦʩʪʴ ʤʝʭʘʥʠʟʤʘ ʨʫʩʣʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʛʦʨʥʳʭ ʨʝʢʘʭ, 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʦʛʘʪʝʡʰʝʛʦ ʦʧʳʪʘ ʨʘʙʦʪʥʠʢʦʚ ʧʨʦʝʢʪʥʳʭ, 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʨʝʩʧʫʙʣʠʢʠ, ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʨʘʟʨʘʙʦʪʘʪʴ ʢʦʤʧʣʝʢʩ ʤʥʦʛʦʮʝʣʝʚʦʡ ʧʨʦʛʨʘʤʤʳ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ (ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʞʠʤʘ ʧʦʪʦʢʘ), ʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ (ʚ ʯʝʨʪʝ ʛʦʨʦʜʘ ʠ ʥʘʩʝʣʝʥʥʳʭ 

ʧʫʥʢʪʘʭ), ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʦʛʦ ʢʘʤʥʷ (ʙʫʨʥʳʭ ʫʯʘʩʪʢʦʚ ʨʫʩʝʣ ʨʝʢ),ʛʦʨʥʫʶ ʤʘʩʩʫ 

(ʨʘʚʥʠʥʥʳʭ ʫʯʘʩʪʢʦʚ ʨʫʩʝʣ ʨʝʢ) ʠ ʜʨ., ʩ ʫʯʝʪʦʤ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʠ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʫʩʣʦʬʦʨʤʠʨʫʶʱʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʨʫʩʣʦʨʝʛʫʣʠʨʫʶʱʠʭ 

ʩʦʦʨʫʞʝʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʧʝʩʯʘʥʳʭ, ʛʣʠʥʠʩʪʳʭ (ʤʝʣʢʠʡ ʛʨʘʚʠʡ) ʨʫʩʣʘʭ, 

ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʨʘʚʥʠʥʥʳʭ ʫʯʘʩʪʢʦʚ ʨʫʩʝʣ ʛʦʨʥʳʭ ʨʝʢ, ʧʨʠʤʝʥʝʥʠʝ ʚ ʢʘʯʝʩʪʚʝ 

ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʦʛʦ ʢʘʤʥʷ (ʪʝʪʨʘʵʜʨʦʚ) ʥʝʵʬʬʝʢʪʥʦ, ʪʘʢ ʢʘʢ ʦʥʠ 

ʪʫʨʙʫʣʠʟʠʨʫʶʪ ʧʦʪʦʢ ʠ ʥʝ ʧʦʟʚʦʣʷʶʪ ʥʘʜʝʞʥʦ ʟʘʱʠʱʘʪʴ ʧʝʩʯʘʥʳʝ (ʛʣʠʥʠʩʪʳʝ) ʙʝʨʝʛʘ 

ʨʝʢ. ɼʣʷ ʪʘʢʠʭ ʫʯʘʩʪʢʦʚ ʨʝʢ ʙʳʣʘ ʥʘʡʜʝʥʘ ʘʣʴʪʝʨʥʘʪʠʚʘ: ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʳʡ ʢʘʤʝʥʴ 

ʟʘʤʝʥʷʣʩʷ ʛʦʨʥʦʡ ʤʘʩʩʦʡ, ʘ ʪʝʪʨʘʵʜʨʳ ʠ ʙʝʪʦʥʥʳʝ ʧʣʠʪʳ ï ʛʘʙʠʦʥʥʳʤʠ ʪʶʬʷʢʘʤʠ. 

ɺʳʰʝʫʢʘʟʘʥʥʘʷ ʨʝʢʦʤʝʥʜʘʮʠʷ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚ ʙʝʨʝʛʦʟʘʱʠʪʥʳʭ ʨʘʙʦʪʘʭ ʚ 

ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ ʨʝʢʠ ʂʘʬʠʨʥʠʛʘʥ, ʛʜʝ ʥʘʨʷʜʫ ʩ ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʳʤʠ ʢʘʤʥʷʤʠ ʙʳʣʦ 

ʠʩʧʳʪʘʥʦ ʢʨʝʧʣʝʥʠʝ ʙʝʨʝʛʦʚ ʛʦʨʥʦʡ ʤʘʩʩʦʡ, ʢʦʪʦʨʘʷ ʚʳʜʝʨʞʘʣʘ ʥʘʪʠʩʢ ʥʝʩʢʦʣʴʢʠʭ 

ʧʘʚʦʜʢʦʚʳʭ ʚʦʜ, ʘ ʵʢʦʥʦʤʠʷ ʩʦʩʪʘʚʠʣʘ ʦʢʦʣʦ 40%. 
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ʕʌʌɽʂʊʀɺʅʆʉʊʔ ʀ ʋʉʊʆʁʏʀɺʆʉʊʔ ɹɽʈɽɻʆʋʂʈɽʇʀʊɽʃʔʅʓʍ ʀ ʇʈʆʊʀɺʆʉɽʃɽɺʓʍ 

ʉʆʆʈʋɾɽʅʀʁ ɺ ʉʅʀɾɽʅʀʀ ʀ ʋʉʊʈɸʅɽʅʀʀ ʆʇɸʉʅʆʉʊʀ ʇɸɺʆɼʂʆɺʓʍ ɺʆɼ ɺ 

ʋʉʃʆɺʀʗʍ ʊɸɼɾʀʂʀʉʊɸʅɸ 

ɿʥʘʯʠʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ ʙʦʨʴʙʝ ʩ ʧʘʚʦʜʢʘʤʠ ʠ ʵʨʦʟʠʝʡ ʧʦʯʚ, ʢʦʪʦʨʳʝ ʥʘʥʦʩʷʪ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʫʱʝʨʙ ʥʘʨʦʜʥʦʤʫ ʭʦʟʷʡʩʪʚʫ ʨʝʩʧʫʙʣʠʢʠ. ʆʜʥʘʢʦ, ʚʩʝ ʝʱʝ ʚʦʧʨʦʩʳ ʙʦʨʴʙʳ ʩ ʧʘʚʦʜʢʦʚʳʤʠ 

ʚʦʜʘʤʠ ʚ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʝ ʧʝʨʠʦʜʳ ʥʘ ʢʨʫʧʥʳʭ ʨʝʢʘʭ ʨʝʩʧʫʙʣʠʢʠ ʦʩʪʘʶʪʩʷ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤʠ ʠ ʪʨʝʙʫʶʪ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ.  
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EFFICIENCY AND STABILITY OF STREAMS AND STRUCTURES IN THE REDUCTION AND 

REMEDY OF THE DANGER OF  FREQUENT WATER IN THE CONDITIONS OF TAJIKISTAN  

Significant work is being done to solveissues of floods and soil erosion, which cause significant damage to 

the national economy. However, still issues of floodwaters in spring-summer periods on the major rivers of the 

republic remain the most urgent and require a satisfactory solution. 

Key words: floods, disasters, damages, water, prevention, economy, elements, construction, reduction, 

safety. 
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ʉʆʉʊʆʗʅʀɽ ʀ ʇɽʈʉʇɽʂʊʀɺʓ ʇʈʆʄʓʐʃɽʅʅʆʉʊʀ ʉʊʈʆʀʊɽʃʔʅʓʍ 

ʄɸʊɽʈʀɸʃʆɺ ʈɽʉʇʋɹʃʀʂʀ ʊɸɼɾʀʂʀʉʊɸʅ 

 

ʊʘʰʨʠʧʦʚ ʂ.ʂ., ʅʠʸʟʰʦʝʚ ʄ.ʖ. 

ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ʇʨʦʤʳʰʣʝʥʥʦʩʪʴ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʦʭʚʘʪʳʚʘʝʪ 90 ʦʪʨʘʩʣʝʡ ʠ ʚʠʜʦʚ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ʆʜʥʦʡ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, 

ʩʯʠʪʘʶʱʝʝʩʷ ʩʘʤʦʡ ʜʠʥʘʤʠʯʥʦ ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʦʪʨʘʩʣʴʶ ʩʪʨʘʥʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪ 

50 ʜʦ 70% ʩʪʦʠʤʦʩʪʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʩʦʩʪʘʚʣʷʶʪ ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ. 

ʉʪʦʠʤʦʩʪʴ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʠ ʠʭ ʢʘʯʝʩʪʚʦ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʢʘʯʝʩʪʚʘ 

ʧʨʦʠʟʚʦʜʠʤʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʕʪʠ ʪʝʩʥʦ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʝ ʦʪʨʘʩʣʠ 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ ʨʘʟʚʠʪʠʠ ʜʨʫʛʠʭ ʦʪʨʘʩʣʝʡ. ɼʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʩʝʛʦʜʥʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʦʣʝʝ 100 ʚʠʜʦʚ ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ ʦʪʭʦʜʦʚ ʨʘʟʣʠʯʥʳʭ 

ʦʪʨʘʩʣʝʡ ʧʨʦʠʟʚʦʜʩʪʚʘ.  

ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʩʠʣʝʥʥʦ ʟʘʥʠʤʘʝʪʩʷ 

ʨʝʰʝʥʠʝʤ ʪʨʝʭ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʚʘʞʥʳʭ ʟʘʜʘʯ ʜʣʷ ʩʪʨʘʥʳ. ʕʪʦ ʚʳʭʦʜ ʛʦʩʫʜʘʨʩʪʚʘ ʠʟ 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʠʟʦʣʷʮʠʠ, ʦʙʝʩʧʝʯʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʠ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ. ʈʝʰʝʥʠʝ ʣʶʙʦʡ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʟʘʜʘʯ ʥʝ ʚʦʟʤʦʞʥʦ 

ʙʝʟ ʨʘʟʚʠʪʠʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʇʦʵʪʦʤʫ ʥʘʯʘʣʦ ʧʨʝʪʚʦʨʝʥʠʷ ʚ 

ʞʠʟʥʴ ʵʪʠʭ ʟʘʜʘʯ ʩʳʛʨʘʣʦ ʩʪʠʤʫʣʠʨʫʶʱʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ɼʘʪʦʡ ʩʪʘʥʦʚʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩʪʨʘʥʳ 

ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʚʚʦʜ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʧʝʨʚʦʛʦ ʉʪʘʣʠʥʘʙʘʜʩʢʦʛʦ 

ʢʠʨʧʠʯʥʦʛʦ ʟʘʚʦʜʘ ʚ 1937ʛ. ʚ ʛ.ɼʫʰʘʥʙʝ, ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʥʘ ʝʛʦ ʙʘʟʝ ʫʧʨʘʚʣʝʥʠʷ, ʧʦʟʞʝ 

ʧʨʝʚʨʘʪʠʚʝhʛʦʩʷ ʚ ʪʨʝʩʪ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʧʦ ʠʟʫʯʝʥʠʶ 

mailto:gulsharifov@mail.ru
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ʩʳʨʴʷ, ʠʟʦʙʨʝʪʝʥʠʶ ʥʦʚʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʙʳʣ ʦʪʢʨʳʪ ʅʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ çʊʘʜʞʠʢʆʨʛʩʪʨʦʤè.  

ɼʦ ʦʙʨʝʪʝʥʠʷ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʩʪʨʘʥʳ ʚ ʦʪʨʘʩʣʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʣʦ ʚʩʝʛʦ 25 

ʧʨʝʜʧʨʠʷʪʠʡ, ʠʟ ʢʦʪʦʨʳʭ 5 ʙʳʣʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ. ʇʨʦʠʟʚʦʜʠʣʦʩʴ ʦʢʦʣʦ20 

ʚʠʜʦʚ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʅʘ ʚʩʶ ʩʪʨʘʥʫ ʙʳʣ ʦʜʠʥ ʝʜʠʥʩʪʚʝʥʥʳʡ ʮʝʤʝʥʪʥʳʡ 

ʟʘʚʦʜ, ʧʨʦʠʟʚʦʜʷʱʠʡ ʪʦʣʴʢʦ ʜʚʘ ʚʠʜʘ ʮʝʤʝʥʪʘ (ʩʫʣʴʬʘʪʦʩʪʦʡʢʠʡ ʠ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ), ʠʟ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʘ ʪʦ ʚʨʝʤʷ ʙʦʣʝʝ 20 ʚʠʜʦʚ. ɺ ʛʦʜʳ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʨʝʩʧʫʙʣʠʢʘ ʙʳʣʘ 

ʚʳʥʫʞʜʝʥʘ ʠʤʧʦʨʪʠʨʦʚʘʪʴ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ: 

ʤʝʪʘʣʣʦʧʨʦʜʫʢʮʠʶ, ʮʝʤʝʥʪ, ʢʨʦʚʝʣʴʥʳʝ ʠ ʜʨʫʛʠʝ ʤʘʪʝʨʠʘʣʳ. ʈʝʩʧʫʙʣʠʢʘ ʙʳʣʘ 

ʚʳʥʫʞʜʝʥʘ ʦʨʛʘʥʠʟʦʚʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʥʦʛʠʭ ʚʠʜʦʚ ʩʪʨʦʠʪʝʣʴʥʭr ʤʘʪʝʨʠʘʣʦʚ ʩ ʥʫʣʷ. 

ʇʦʵʪʦʤʫ, ʧʨʠʜʘʚʘʷ ʜʦʣʞʥʦʝ ʚʥʠʤʘʥʠʝ ʨʘʟʚʠʪʠʶ ʜʘʥʥʦʡ ʦʪʨʘʩʣʠ, ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ 

ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʙʳʣ ʧʨʠʥʷʪ ʨʷʜ ʟʘʢʦʥʦʚ, ʧʦʩʪʘʥʦʚʣʝʥʠʡ, ʇʨʦʛʨʘʤʤ ʠ 

ʂʦʥʮʝʧʮʠʡ. ɺ ʯʘʩʪʥʦʩʪʠ ʙʳʣʠ ʧʨʠʥʷʪʳ: 

1.ɿʘʢʦʥ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ çʆ ʣʠʮʝʥʟʠʨʦʚʘʥʠʠ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ 

ʜʝʷʪʝʣʴʥʦʩʪʠè ˉ 81 ʦʪ 1 03.05ʛ. 

2.ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ 

ʧʦʣʦʞʝʥʠʷ ʦ ʚʳʜʘʯʝ ʣʠʮʝʥʟʠʠ ʥʘ ʦʪʜʝʣʴʥʳʝ ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠè ˉ172 ʦʪ 03.04.07ʛ ʠ 

ˉ566 ʦʪ 01.10. 09ʛ. çʆ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʠ ʜʦʧʦʣʥʝʥʠʡè ʢ ʥʝʤʫ. 

3. ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ˉ601 ʦʪ 31 ʦʢʪʷʙʨʷ 

2009ʛ. ʦ ʧʨʠʥʷʪʠʠ çʇʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʧʝʨʠʦʜ 2009-

2015ʛ.ʛ.è 

4. ʇʣʘʥ ʧʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʚ ʈʝʩʧʫʙʣʠʢʝ 

ʊʘʜʞʠʢʠʩʪʘʥ ʥʘ ʧʝʨʠʦʜ 2012-2020 ʛ.ʛ. ʠ ʜʨʫʛʠʝ. 

ɹʳʣʘ ʧʨʠʥʷʪʘ ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʇʨʦʛʨʘʤʤʘ ʨʘʟʚʠʪʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʩʪʨʘʥʳ, ʢʦʪʦʨʘʷ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʦʪʨʘʩʣʠ. ɼʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʦʭʚʘʪʠʣʘ ʚʩʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʠʟ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ. 

ʅʦʨʤʘʪʠʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʚʧʝʨʚʳʝ ʚʩʝ ʚʠʜ r ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʩʪʨʦʠʪʝʣʴʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ ʙʳʣʠ ʦʙʲʝʜʠʥʝʥʳ ʚ ʦʜʥʫ ʛʨʫʧʧʫ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çʦʙʱʝʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ 

ʧʦʣʝʟʥʳʝ ʠʩʢʦʧʘʝʤʳʝè, ʘ ʣʠʮʝʥʟʠʠ ʥʘʯʘʣʠ ʚʳʜʘʚʘʪʴ ʚ ʦʜʥʦʤ ʤʠʥʠʩʪʝʨʩʪʚʝ. ʕʪʘ ʤʝʨʘ 

ʫʧʨʦʩʪʠʣʘ ʧʦʨʷʜʦʢ ʧʦʣʫʯʝʥʠʷ ʣʠʮʝʥʟʠʠ ʥʘ ʧʨʘʚʦ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʢʦʪʦʨʦʛʦ ʨʝʟʢʦ ʚʳʨʦʩʣʦ ʯʠʩʣʦ ʚʳʜʘʥʥʳʭ ʣʠʮʝʥʟʠʡ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʦʚʭr ʧʨʝʜʧʨʠʷʪʠʡ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʯʠʩʣʫ ʚʳʜʘʥʥʳʭ 

ʣʠʮʝʥʟʠʡ ʟʘʥʠʤʘʝʪ 1-ʝ ʤʝʩʪʦ (ʚʳʜʘʥʦ 386 ʣʠʮʝʥʟʠʠ) ʚ ʛʦʨʥʦ - ʧʨʦʤʳʰʣʝʥʥʦʤ ʢʦʤʧʣʝʢʩʝ 

ʨʝʩʧʫʙʣʠʢʠ (ʈʠʩ.1). 

 
ʈʠʩ.1. ʂʦʣʠʯʝʩʪʚʦ ʚʳʜʘʥʥʳʭ ʣʠʮʝʥʟʠʡ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʥʝʨʫʜʥʦʛʦ ʩʳʨʴʷ ʟʘ ʧʝʨʠʦʜ 2002-2016 ʛ.ʛ. (ʰʪ) 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʠʩʣʦ ʧʨʝʜʧʨʠʷʪʠʡ ʦʪʨʘʩʣʠ ʩ 2004 ʛʦʜʘ ʧʦ 2016 ʛʦʜʳ ʫʚʝʣʠʯʠʣʦʩʴ 

ʙʦʣʝʝ ʯʝʤ ʚ ʜʚʘʜʮʘʪʴ ʧʷʪʴ ʨʘʟ. 
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ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʳʨʦʩʣʦ ʯʠʩʣʦ ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʟʘ ʵʪʦ ʚʨʝʤʷ (ʈʠʩ.2) 

 
ʈʠʩ.2. ʏʠʩʣʦ ʧʦʩʪʨʦʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʟʘ ʧʝʨʠʦʜ 2009 - 2016 ʛ.ʛ 

 

ʅʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʚ ʵʪʦʤ ʚʦʧʨʦʩʝ ʩʳʛʨʘʣʦ ʧʨʠʥʷʪʠʝ ʩʧʝʮʠʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ - 

çʇʨʦʛʨʘʤʤʘ ʨʘʟʚʠʪʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʧʝʨʠʦʜ 2009-2015ʛ.ʛ.è ʢʦʪʦʨʦʝ 

ʧʦʩʣʫʞʠʣʦ ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʧʝʨʠʦʜ ʩ 2009 ʧʦ 2015 

ʛʦʜʳ. ʇʝʨʝʜ ʩʦʩʪʘʚʣʝʥʠʝʤ ʧʨʦʛʨʘʤʤʳ ʙʳʣʦ ʜʝʪʘʣʴʥʦ ʠʟʫʯʝʥʦ ʥʘʣʠʯʠʝ ʩʪʨʦʠʪʝʣʴʥʦʛʦ 

ʩʳʨʴʷ ʚʦ ʚʩʝʭ ʨʝʛʠʦʥʘʭ ʩʪʨʘʥʳ. ʉʦʩʪʘʚʣʝʥ ʧʣʘʥ ʨʘʟʤʝʱʝʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʦʚʳʭ ʠ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʟʘʚʦʜʦʚ. ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ ʇʨʦʛʨʘʤʤʳ ʙʳʣʦ ʨʘʩʩʯʠʪʘʥʦ ʥʘ 

ʠʥʚʝʩʪʠʮʠʠ ʩʦ ʩʪʦʨʦʥʳ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʦʨʦʚ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ 

ʥʘʤʝʯʝʥʥʳʭ ʚ ʧʨʦʛʨʘʤʤʝ ʟʘʜʘʯ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ. ɼʦʩʪʠʛʥʫʪʳ ʙʦʣʴʰʠʝ ʫʩʧʝʭʠ ʚ 

ʫʚʝʣʠʯʝʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʘʢʠʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʢʘʢ ʮʝʤʝʥʪ, ʩʪʝʥʦʚʳʝ 

ʤʘʪʝʨʠʘʣʳ, ʩʪʨʦʠʪʝʣʴʥʘʷ ʠʟʚʝʩʪʴ, ʥʝʨʫʜʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʢʦʤʧʦʟʠʪʥʳʝ ʠʟʜʝʣʠʷ, 

ʩʪʨʦʠʪʝʣʴʥʘʷ ʩʤʝʩʴ, ʦʛʥʝʫʧʦʨʥʳʡ ʢʠʨʧʠʯ ʠ ʜʨ.  

ʊʘʜʞʠʢʠʩʪʘʥ, ʨʘʟʚʠʚʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʩʪʘʚʠʣ ʟʘʜʘʯʫ ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʙʝʩʧʝʯʠʪʴ ʩʪʨʦʠʪʝʣʴʥʫʶ ʦʪʨʘʩʣʴ ʩʪʨʘʥʳ ʢʘʯʝʩʪʚʝʥʥʳʤ ʠ ʜʝʰʝʚʳʤ 

ʩʪʨʦʠʪʝʣʴʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʠ ʵʢʩʧʦʨʪʠʨʦʚʘʪʴ ʠʭ ʚ ʩʦʩʝʜʥʠʝ ʠ ʜʘʣʴʥʠʝ ʩʪʨʘʥʳ. ʆʪʤʝʪʠʤ 

ʯʪʦ, ʩʪʨʘʥʘ ʧʦʩʣʝ ʧʨʠʦʙʨʝʪʝʥʠʷ ʥʝʟʘʚʠʩʠʤʦʩʪʠ, ʧʦʪʝʨʷʣʘ ʩʚʦʡ ʵʢʩʧʦʨʪʥʳʡ ʠ ʠʤʧʦʨʪʥʳʡ 

ʨʳʥʦʢ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʉʪʨʦʠʪʝʣʴʥʘʷ ʦʪʨʘʩʣʴ ʧʨʠʰʣʘ ʚ ʫʧʘʜʦʢ. ɼʣʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʝ ʭʚʘʪʘʣʦ ʦʩʥʦʚʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ: ʯʸʨʥʦʛʦ ʤʝʪʘʣʣʘ, ʮʝʤʝʥʪʘ, 

ʦʛʥʝʫʧʦʨʥʦʛʦ ʠ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʢʠʨʧʠʯʘ, ʢʨʦʚʝʣʴʥʳʭ ʠ ʜʨʫʛʠʭ ʤʘʪʝʨʠʘʣʦʚ. 

ɼʦ 2015 ʛʦʜʘ ʚ ʨʝʩʧʫʙʣʠʢʫ ʠʤʧʦʨʪʠʨʦʚʘʣʠʩʴ ʥʘ ʩʦʪʥʠ ʤʠʣʣʠʦʥ ʜʦʣʣʘʨʦʚ ʉʐɸ 

ʤʝʪʘʣʣʦʧʨʦʜʫʢʮʠʷ, ʮʝʤʝʥʪ, ʢʨʦʚʝʣʴʥʳʝ, ʦʛʥʝʫʧʦʨʥʳʝ ʠ ʜʨʫʛʠʝ ʤʘʪʝʨʠʘʣʳ. ʉʪʦʠʤʦʩʪʴ 

ʮʝʤʝʥʪʘ ʜʦʩʪʠʛʣʘ ʜʦ 240$ ʉʐɸ\ʪʥ. 

ɼʠʥʘʤʠʢʘ ʨʦʩʪʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʮʝʤʝʥʪʘ ʟʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 3. 

 
ʈʠʩ. 3. ʇʨʦʠʟʚʦʜʩʪʚʦ ʮʝʤʝʥʪʘ ʚ 2009-2016 ʛ.ʛ. (ʪʳʩ.ʪ)  
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ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʢʦʣʦʩʩʘʣʴʥʳʭ ʨʘʙʦʪ ʩʪʨʦʠʪʝʣʴʥʘʷ ʦʪʨʘʩʣʴ ʩʪʨʘʥʳ ʙʳʣʘ 

ʧʦʣʥʦʩʪʴʶ ʦʙʝʩʧʝʯʝʥʘ ʦʩʥʦʚʥʳʤʠ ʚʠʜʘʤʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ: ʮʝʤʝʥʪʦʤ, 

ʩʪʝʥʦʚʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ, ʥʝʨʫʜʥʳʤʠ ʠ ʜʨʫʛʠʤʠ ʩʪʨʦʠʪʝʣʴʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ. ɺ 2015 

ʛʦʜʫ, ʚʧʝʨʚʳʝ ʥʘʯʘʣʩʷ ʵʢʩʧʦʨʪ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʘ ʚ ɸʬʛʘʥʠʩʪʘʥ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʥʘʯʝʥʠʝ 

ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʦʠʟʚʦʜʠʤʦʛʦ ʚ ʨʝʩʧʫʙʣʠʢʝ, ʚʳʰʣʦ ʟʘ ʨʘʤʢʠ ʝʝ ʚʥʫʪʨʝʥʥʠʭ 

ʧʦʪʨʝʙʥʦʩʪʝʡ.  

ɹʣʘʛʦʜʘʨʷ ʧʨʠʥʷʪʳʤ ʤʝʨʘʤ, ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʨʝʟʢʦ ʚʳʨʦʩ ʦʙʲʸʤʳ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ, ʧʦʚʳʩʠʣʦʩʴ ʢʘʯʝʩʪʚʦ ʠ ʩʥʠʟʠʣʘʩʴ 

ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʩʪʨʦʠʪʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ, ʠ ʩʦʢʨʘʪʠʣʩʷ ʠʤʧʦʨʪ.  

ʆʩʥʦʚʥʫʶ ʯʘʩʪʴ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʊʘʜʞʠʢʠʩʪʘʥ ʜʦ ʥʝʜʘʚʥʝʛʦ ʧʝʨʠʦʜʘ 

ʧʦʩʪʘʚʣʷʣʠ ʠʟ ʂʠʪʘʷ, ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʇʘʢʠʩʪʘʥʘ ʠ ʂʘʟʘʭʩʪʘʥʘ. ʉʝʛʦʜʥʷ ʠʤʧʦʨʪ, ʚ 

ʦʩʥʦʚʥʦʤ, ʩʦʩʪʦʠʪ ʠʟ ʤʝʪʘʣʣʦʧʨʦʜʫʢʮʠʠ, ʢʦʤʧʦʟʠʪʥʳʭ, ʦʛʥʝʫʧʦʨʥʳʭ ʠ ʜʨʫʛʠʭ ʤʘʪʝʨʠʘʣʦʚ 

(ʈʠʩ.4). 

ʈʠʩ.4. ʀʤʧʦʨʪ ʮʝʤʝʥʪʘ ʟʘ2009-2016ʛʛ. 

 

ʅʘʨʷʜʫ ʩ ʨʦʩʪʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʮʝʤʝʥʪʘ, ʪʘʢʞʝ ʨʝʟʢʦ ʚʳʨʦʩʣʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʪʝʥʦʚʭr 

ʠ ʥʝʨʫʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʏʠʩʣʦ ʢʠʨʧʠʯʥʳʭ ʟʘʚʦʜʦʚ ʫʚʝʣʠʯʠʣʦʩʴ ʩ ʜʝʚʷʪʠ ʟʘʚʦʜʦʚ ʚ 1990 

ʛʦʜʫ ʜʦ 142,ʥʝʨʫʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩ 7 ʜʦ 181 ʟʘʚʦʜʦʚ. 

ʆʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʝʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʤʣʥ. ʰʪ) 
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ʏʠʩʣʦ ʧʨʝʜʧʨʠʷʪʠʡ, ʧʨʦʠʟʚʦʜʷʱʠʭ ʥʝʨʫʜʥʳʝ ʤʘʪʝʨʠʘʣʳ 

 
ʊʝʤ ʥʝ ʤʝʥʝʝ, ʜʝʬʠʮʠʪ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʦʜʦʣʞʘʝʪʩʷ. 

ʇʦ-ʧʨʝʞʥʝʤʫ, ʥʘ ʚʥʫʪʨʝʥʥʝʤ ʨʳʥʢʝ ʥʝ ʭʚʘʪʘʝʪ ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʫʪʁ ʪʘʢʠʝ ʚʘʞʥʳʝ 

ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʢʘʢ ʯʝʨʥʳʡ ʤʝʪʘʣʣ, ʦʛʥʝʫʧʦʨʥʳʝ, ʦʙʣʠʮʦʚʦʯʥʳʝ, ʦʪʜʝʣʦʯʥʳʝ 

(ʩʤʝʩʴ) ʠ ʢʦʤʧʦʟʠʪʥʳʝ ʤʘʪʝʨʠʘʣʳ. 

ʕʪʠ ʥʘʧʨʘʚʣʝʥʠʷ ʜʣʷ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʠʥʚʝʩʪʦʨʘ ʩʯʠʪʘʶʪʩʷ ʥʘʠʙʦʣʝʝ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʜʣʷ ʚʣʦʞʝʥʠʷ ʢʘʧʠʪʘʣʘ. 

ʕʢʩʧʦʨʪʥʳʡ ʠ ʠʤʧʦʨʪʥʳʡ ʧʦʪʝʥʮʠʘʣ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ ʈʝʩʧʫʙʣʠʢʠ 

ʊʘʜʞʠʢʠʩʪʘʥ ʦʯʝʥʴ ʚʳʩʦʢʠʡ. ʂʘʢ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚʳʰʝ, ʚ ʩʠʣʫ ʦʙʲʝʢʪʠʚʥʳʭ ʧʨʠʯʠʥ ʚ 

ʩʦʚʝʪʩʢʠʡ ʧʝʨʠʦʜ ʨʝʩʫʨʩʳ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʊʘʜʞʠʢʠʩʪʘʥʘ ʥʝ ʜʦʩʪʘʪʦʯʥʦ ʙʳʣʠ 

ʚʦʩʪʨʝʙʦʚʘʥʳ. ɹʦʣʴʰʠʥʩʪʚʦ ʚʠʜʦʚ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʨʝʩʧʫʙʣʠʢʫ 

ʠʤʧʦʨʪʠʨʦʚʘʣʠʩʴ ʚ ʛʦʪʦʚʦʤ ʚʠʜʝ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠʤʝʶʱʠʝʩʷ ʤʥʦʛʠʝ ʚʠʜʳ 

ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʩʪʨʘʥʳ ʦʩʪʘʚʘʣʠʩʴ ʚ ʥʝ ʪʨʦʥʫʪʦʤ ʚʠʜʝ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʨʝʩʧʫʙʣʠʢʘ 

ʨʘʩʧʦʣʘʛʘʣʘ ʤʠʣʣʠʘʨʜʘʤʠ ʪʦʥʥ ʮʝʤʝʥʪʥʦʛʦ ʩʳʨʴʷ, ʜʝʩʷʪʢʘʤʠ ʤʠʣʣʠʦʥʦʚ ʢʫʙʦʤʝʪʨʦʚ 

ʦʙʣʠʮʦʚʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʜʝʩʷʪʢʘʤʠ ʤʠʣʣʠʦʥʦʚ ʪʦʥʥ ʞʝʣʝʟʥʦʡ ʨʫʜʳ, ʦʛʥʝʫʧʦʨʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʠ ʜʨʫʛʠʭ. ʀʤʝʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ, ʥʝʠʟʫʯʝʥʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʣʦʱʘʜʠ, ʚ 

ʢʦʪʦʨʳʭ ʚ ʙʫʜʫʱʝʤ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʢʨʳʪʠ ̫ʥʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ʇʦʵʪʦʤʫ ʚ 

ʩʪʨʘʥʝ ʤʦʞʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚʩʝʭ ʚʠʜʦʚ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʢʘʢ ʥʘ 

ʧʦʪʨʝʙʥʦʩʪʴ ʚʥʫʪʨʝʥʥʝʛʦ, ʪʘʢ ʠ ʵʢʩʧʦʨʪʥʦʛʦ ʨʳʥʢʘ. 

ɺ ʨʝʩʧʫʙʣʠʢʝ ʊʘʜʞʠʢʠʩʪʘʥ ʩʦʟʜʘʥʳ ʦʜʠʥʘʢʦʚʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʚʣʦʞʝʥʠʷ ʢʘʧʠʪʘʣʘ 

ʦʪʝʯʝʩʪʚʝʥʥʳʤ ʠ ʠʥʦʩʪʨʘʥʥʳʤ ʠʥʚʝʩʪʦʨʘʤ. ʇʦʩʪʦʷʥʥʦ ʠʟʫʯʘʝʪʩʷ ʦʧʳʪ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ 

ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʦʙʣʘʩʪʠ ʩ ʮʝʣʴʶ ʥʝʧʨʝʨʳʚʥʦʛʦ ʫʣʫʯʰʝʥʠʷ ʫʩʣʦʚʠʡ ʠʥʚʝʩʪʠʮʠʠ. 

ɺʥʦʩʷʪʩʷ ʢʦʨʨʝʢʪʠʚʳ ʚ ʟʘʢʦʥʳ ʠ ʜʠʨʝʢʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʪʘʤʦʞʝʥʥʳʤʠ ʠ ʥʘʣʦʛʦʚʳʤʠ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘʤʠ ʠʥʚʝʩʪʦʨʘʤ ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʣʴʛʦʪʳ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ɼʣʷ ʜʦʙʳʯʠ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʦʙʣʠʮʦʚʦʯʥʦʛʦ ʩʳʨʴʷ 

ʠʥʚʝʩʪʦʨʳ ʦʩʚʦʙʦʞʜʝʥʳ ʦʪ ʪʘʤʦʞʝʥʥʳʭ ʩʙʦʨʦʚ ʠ ʅɼʉ ʥʘ ʠʤʧʦʨʪ ʚʩʝʭ ʚʠʜʦʚ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʂ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʤʦʤʝʥʪʘʤ, ʫʣʫʯʰʠʚʰʠʤ ʠʥʚʝʩʪʠʨʦʚʘʥʠʝ, ʤʦʞʥʦ ʦʪʥʝʩʪʠ 

ʩʘʤʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʩʪʨʘʥʳ ʚ ʫʛʣʝ ʚ ʢʘʯʝʩʪʚʝ ʪʦʧʣʠʚʘ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ. 

ʉʪʨʘʥʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʦʩʪʠʛʣʘ ʩʘʤʦʜʦʩʪʘʪʦʯʥʦʩʪʠ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʪʦʧʣʠʚʦʤ 

(ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʤ ʫʛʣʸʤ), ʵʣʝʢʪʨʦʵʥʝʨʛʠʝʡ ʥʘ ʧʦʩʪʦʷʥʥʦʡ ʦʩʥʦʚʝ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʢʦʨʦʪʢʦʛʦ ʟʠʤʥʝʛʦ ʧʝʨʠʦʜʘ). 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʘʣʦʦʪʭʦʜʥʦʝ ʠ ʙʝʟʦʪʭʦʜʥʦʝ 

ʧʨʦʠʟʚʦʜʩʪʚʦ. ʉʪʘʣʠ ʙʦʣʴʰʝ ʚʳʧʫʩʢʘʪʴ ʪʝʧʣʦ-ʩʙʝʨʝʛʘʶʱʠʝ ʤʘʪʝʨʠʘʣʳ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ 

ʫʜʘʣʷʝʪʩʷ ʩʥʠʞʝʥʠʶ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʠʟʚʦʜʠʤʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʇʝʨʝʚʦʜ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʮʝʤʝʥʪʘ, ʩʪʝʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʠʟʚʝʩʪʠ ʠ ʜʨʫʛʠʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩ ʧʨʠʨʦʜʥʦʛʦ 

ʛʘʟʘ ʥʘ ʫʛʦʣʴʥʦʝ ʪʦʧʣʠʚʦ ʧʨʠʚʝʣʦ ʢ ʨʝʟʢʦʤʫ ʩʥʠʞʝʥʠʶ ʩʝʙʝʩʪʦʠʤʦʩʪʠ. ʅʘʧʨʠʤʝʨ: ʝʩʣʠ 
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ʨʘʥʝʝ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʦʜʥʦʡ ʪʦʥʥʳ ʮʝʤʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʧʨʠʨʦʜʥʳʡ ʛʘʟ ʥʘ 75 $ ʉʐɸ, 

ʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʜʥʦʡ ʪʦʥʥʳ ʮʝʤʝʥʪʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʫʛʦʣʴ ʥʘ ʥʝ 

ʙʦʣʝʝ 20 $ ʉʐɸ. 

ɹʦʣʴʰʠʝ ʨʝʩʫʨʩʳ ʠʤʝʶʪʩʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʳʩʦʢʦʜʝʢʦʨʘʪʠʚʥʳʭ ʦʙʣʠʮʦʚʦʯʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʩʪʝʢʦʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʯʝʨʥʦʛʦ ʤʝʪʘʣʣʘ, ʢʦʤʧʦʟʠʪʥʳʭ ʠʟʜʝʣʠʡ. 

ʅʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʘʢʞʝ ʪʦʥʢʦʢʝʨʘʤʠʯʝʩʢʦʝ ʩʳʨʴʸ ʩ ʫʥʠʢʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʛʥʝʫʧʦʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʬʘʨʬʦʨʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʚʦʝʥʥʦʡ ʦʙʣʘʩʪʠ. 

ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʵʪʠʭ ʧʣʘʥʦʚ, ʩʪʨʘʥʘ ʥʫʞʜʘʝʪʩʷ ʚ ʠʥʦʩʪʨʘʥʥʦʡ ʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ 

ʠʥʚʝʩʪʠʮʠʠ. ɺ ʩʣʫʯʘʝ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʵʪʠʭ ʧʣʘʥʦʚ, ʊʘʜʞʠʢʠʩʪʘʥ ʤʦʞʝʪ ʧʨʝʚʨʘʪʠʪʴʩʷ ʚ 

ʩʪʨʘʥʫ ʧʦʩʪʘʚʱʠʢʘ ʚʘʞʥʝʡʰʠʭ ʚʠʜʦʚ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʡ 

ʨʳʥʦʢ. 
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CONDITION AND PROSPECTS OF THE INDUSTRY OF BUILDING MATERIALS OF THE REPUBLIC 

OF TAJIKISTAN  

The building materials industry is one of the developing industries of the Republic of Tajikistan. It includes 

511 enterprises; they produced over 1.7 billion somoni of products in 2016. 

Key words: industry, enterprises, production, building materials, investment, cement. 
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ɻɽʆɼʀʅɸʄʀʏɽʉʂʀɽ ʇʈʆʎɽʉʉʓ ʀ ʀʍ ɺʃʀʗʅʀɽ ʅɸ ʊʈɸʅʉʇʆʈʊʅʆ-

ʕʂʉʇʃʋɸʊɸʎʀʆʅʅʓɽ ʂɸʏɽʉʊɺɸ ɸɺʊʆʄʆɹʀʃʔʅʓʍ ɼʆʈʆɻ ɺ ɻʆʈʅʆʁ 
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ʀʩʤʦʠʣʦʚ ʃ.ʉ., ʉʘʡʨʘʭʤʦʥʦʚ ʈ.ʍ., ʍʫʜʦʡʢʫʣʦʚ ɼ.ʍ., ʌʘʡʟʠʝʚ ʌ.ɼʞ. 

ʊʘʜʞʠʢʩʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʄ.ʉ. ʆʩʠʤʠ 

 

ʋʯʝʪ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʧʨʦʮʝʩʩʦʚ ʥʘ ʘʚʪʦʤʦʙʠʣʴʥʫʶ ʜʦʨʦʛʫ 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʭ ʧʨʠʥʮʠʧʦʚ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʘʚʪʦʤʦʙʠʣʴʥʦʡ 

ʜʦʨʦʛʠ ʠ ʢʘʢ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ, ʠ ʢʘʢ ʠʥʞʝʥʝʨʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. ɺʦ ʤʥʦʛʦʤ 

ʚʘʞʥʦʩʪʴ ʵʪʦʛʦ ʧʨʠʥʮʠʧʘ ʦʙʱʝʠʟʚʝʩʪʥʘ ʠ ʦʙʲʷʩʥʷʝʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʪʝʩʥʝʡʰʝʡ ʩʚʷʟʴʶ 

ʜʦʨʦʛʠ ʩ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʦʡ ʠ ʚʩʝʤʠ ʪʝʤʠ ʛʣʫʙʦʢʦ ʧʨʠʨʦʜʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʢʦʪʦʨʳʝ 

ʧʨʦʠʩʭʦʜʷʪ ʚ ʥʝʡ ʠ ʥʘ ʝʝ ʧʦʚʝʨʭʥʦʩʪʠ. 

ɺ ʛʦʨʥʦʡ ʤʝʩʪʥʦʩʪʠ ʜʦʨʦʞʥʠʢʘʤ ʧʨʠʭʦʜʠʪʩʷ ʧʨʝʦʜʦʣʝʚʘʪʴ ʜʚʘ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʧʨʝʧʷʪʩʪʚʠʷ: ʙʦʣʴʰʫʶ ʢʨʫʪʠʟʥʫ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ ʠ ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ ʵʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 
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ʉʧʦʩʦʙʳ ʨʝʰʝʥʠʷ ʧʝʨʚʦʡ ʧʨʦʙʣʝʤʳ ʦʙʳʯʥʦ ʚʭʦʜʷʪ ʚ ʧʨʦʪʠʚʦʨʝʯʠʝ ʩʦ ʩʧʦʩʦʙʘʤʠ ʨʝʰʝʥʠʷ 

ʚʪʦʨʦʡ ʧʨʦʙʣʝʤʳ, ʚ ʩʚʷʟʠ, ʩ ʯʝʤ ʧʨʠʭʦʜʠʪʩʷ ʠʩʢʘʪʴ ʢʘʢʦʡ-ʪʦ ʨʘʟʫʤʥʳʡ ʢʦʤʧʨʦʤʠʩʩ. ʂ 

ʩʢʘʟʘʥʥʦʤʫ ʥʫʞʥʦ ʜʦʙʘʚʠʪʴ, ʯʪʦ ʛʦʨʥʳʝ ʩʪʨʘʥʳ ʯʘʩʪʦ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʨʠʤʝʨ 

ʤʦʣʦʜʦʛʦ ʚ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʩʤʳʩʣʝ ʣʘʥʜʰʘʬʪʘ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʩʚʦʡʩʪʚʝʥʥʘ ʧʦʚʳʰʝʥʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʚʩʝʭ ʵʢʟʦʛʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ. 

ɼʝʡʩʪʚʫʶʱʠʝ ʥʦʨʤʳ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ 

ʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʥʝʢʦʪʦʨʳʝ ʧʦʚʳʰʝʥʥʳʝ ʜʦʧʫʩʢʠ ʜʣʷ ʜʦʨʦʛ, 

ʧʨʦʭʦʜʷʱʠʭ ʚ ʛʦʨʥʦʡ ʤʝʩʪʥʦʩʪʠ (ʨʘʜʠʫʩʳ ʢʨʠʚʳʭ ʚ ʧʣʘʥʝ, ʧʨʦʜʦʣʴʥʳʝ ʫʢʣʦʥʳ ʠ ʪ. ʜ.). 

ɼʝʣʘʝʪʩʷʵʪʦ ʧʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʠʥʞʝʥʝʨʥʦʝ ʨʝʰʝʥʠʝ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʧʨʠʥʠʤʘʝʪʩʷ ʚ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʠʤʝʶʪʩʷ ʦʩʪʨʳʝ ʧʨʦʪʠʚʦʨʝʯʠʷ ʚ ʧʦʜʭʦʜʘʭ ʢ ʥʝʤʫ ʩ 

ʨʘʟʣʠʯʥʳʭ ʧʦʟʠʮʠʡ ʠ ʧʨʦʙʣʝʤ. ʇʨʠ ʵʪʦʤ ʤʥʦʛʠʝ ʨʝʰʝʥʠʷ ʚʦʦʙʱʝ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʫʣʦʞʝʥʳ 

ʚ ʨʘʤʢʘʭ ʥʠʢʘʢʠʭ ʞʝʩʪʢʠʭ ʥʦʨʤ, ʘ ʧʨʠʥʠʤʘʶʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦ, ʦʩʪʘʚʘʷʩʴ ʥʘ ʩʦʚʝʩʪʠ ʠ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠʥʞʝʥʝʨʦʚ-ʧʨʦʝʢʪʠʨʦʚʱʠʢʦʚ. 

ɺ ʥʝʜʨʘʭ ɿʝʤʣʠ ʧʨʦʠʩʭʦʜʷʪ ʠʥʪʝʥʩʠʚʥʳʝ ʚʥʫʪʨʝʥʥʠʝ ʧʨʦʮʝʩʩʳ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ 

ʵʥʜʦʛʝʥʥʳʝ. ʆʥʠ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʚʠʜʝ ʛʨʘʥʜʠʦʟʥʳʭ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʠʟʚʝʨʞʝʥʠʡ, ʯʘʩʪʳʭ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ (ʚ ʛʦʜ ʬʠʢʩʠʨʫʝʪʩʷ ʜʦ 100 ʪʳʩ. ʟʝʤʣʝʪʨʷʩʝʥʠʡ), ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʭ ʦʙ 

ʠʟʤʝʥʝʥʠʠ ʚʦ ʚʨʝʤʝʥʠ ʚʳʩʦʪʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʢʦʥʪʠʥʝʥʪʦʚ ʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ, ʥʘʠʙʦʣʝʝ 

ʚʘʞʥʳʤ, ʚʳʟʳʚʘʝʪ ʨʘʟʥʦʦʙʨʘʟʠʝ ʜʝʬʦʨʤʘʮʠʠ ʟʝʤʥʦʡ ʢʦʨʳ ʠ ʛʦʨʦʦʙʨʘʟʦʚʘʥʠʷ ʢʘʢ 

ʨʝʟʫʣʴʪʘʪ ʧʨʦʷʚʣʝʥʠʷ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ. 

ʊʝʢʪʦʥʠʯʝʩʢʠʝ ʜʚʠʞʝʥʠʷ - ʵʪʦ ʧʝʨʝʤʝʱʝʥʠʝ ʟʝʤʥʦʡ ʢʦʨʳ, ʚʝʜʫʱʝʝ ʢ ʠʟʤʝʥʝʥʠʶ 

ʚʳʩʦʪʳ ʧʦʚʝʨʭʥʦʩʪʠ. ʕʪʠ ʜʚʠʞʝʥʠʷ, ʢʘʢ ʠ ʜʨʫʛʠʝ ʚʥʫʪʨʝʥʥʠʝ ʧʨʦʮʝʩʩʳ, ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝʜʦʩʪʫʧʥʳ ʜʣʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ. ʋʯʝʥʳʝ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʫʯʘʪʴ 

ʪʦʣʴʢʦ ʠʭ ʨʝʟʫʣʴʪʘʪʳ - ʠʟʤʝʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʟʝʤʥʦʡ ʢʦʨʳ, ʩʤʝʱʝʥʠʝ ʩʣʦʝʚ ʠ ʜʨʫʛʠʭ 

ʵʣʝʤʝʥʪʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʠʟʤʝʥʷʝʪʩʷ ʧʝʨʚʠʯʥʘʷ ʬʦʨʤʘ ʟʘʣʝʛʘʥʠʷ 

ʛʦʨʥʳʭ ʧʦʨʦʜ, ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʨʘʟʥʳʝ ʥʘʨʫʰʝʥʠʷ (ʦʜʥʠ ʫʯʘʩʪʢʠ ʦʧʫʩʢʘʶʪʩʷ, ʜʨʫʛʠʝ 

ʧʦʜʥʠʤʘʶʪʩʷ). ʆʧʫʩʪʠʚʰʠʡʩʷ ʫʯʘʩʪʦʢ ʥʘʟʳʚʘʝʪʩʷ ʛʨʘʙʝʥʦʤ, ʧʦʜʥʷʚʰʠʡʩʷ - ʛʦʨʩʪʦʤ 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦ ʫʩʣʦʚʠʷʤ ʵʢʩʧʣʫʘʪʘʮʠʠ ʛʦʨʥʳʭ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʚ 

ʊʘʜʞʠʢʠʩʪʘʥʝ, ʘ ʪʘʢʞʝ ʠʟʫʯʝʥʠʝ ʧʨʘʢʪʠʢʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ ʜʦʨʦʛ ʚ 

ʫʢʘʟʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʧʨʠ ʪʨʘʩʩʠʨʦʚʘʥʠʠ ʠ ʥʘʟʥʘʯʝʥʠʠ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʧʣʘʥʘ ʠ ʧʨʦʬʠʣʷ ʚ ʦʩʥʦʚʥʦʤ ʫʯʠʪʳʚʘʶʪʩʷ ʫʩʣʦʚʠʷ ʜʚʠʞʝʥʠʷ 

ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʦʙʲʝʤʳ ʟʝʤʣʷʥʳʭ ʨʘʙʦʪ. ʇʨʠ ʵʪʦʤ ʥʝʜʦʩʪʘʪʦʯʥʦ ʫʯʪʝʥʥʳʤ ʟʘʯʘʩʪʫʶ 

ʦʩʪʘʝʪʩʷ ʚʣʠʷʥʠʝ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʩʚʦʡʩʪʚʝʥʥʳʭ ʛʦʨʥʦʡ ʤʝʩʪʥʦʩʪʠ, ʥʘ 

ʫʩʣʦʚʠʷ ʧʦʩʣʝʜʫʶʱʝʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʜʦʨʦʛʠ, ʘ ʪʘʢʞʝ ʚʣʠʷʥʠʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʜʦʨʦʛʠ ʥʘ ʘʢʪʠʚʠʟʘʮʠʶ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʩʢʣʦʥʦʚʳʭ ʧʨʦʮʝʩʩʦʚ. 

ʅʘʧʨʠʤʝʨ, ʦʙʩʣʝʜʦʚʘʥʠʝ ʥʝʜʘʚʥʦ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʥʦʡ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʜʦʨʦʛʠ 

ɼʫʰʘʥʙʝïɼʘʥʛʘʨʘ ʂʫʣʷʙ-ʂʘʣʲʘʠʍʫʤʙ (ʫʯʘʩʪʦʢ ʐʦʭʦʥ-ɿʠʛʘʨ) ʧʦʢʘʟʘʣʦ, ʯʪʦ ʥʝʫʯʝʪ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʧʨʠʚʝʣ ʢ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʤʫ 

ʨʘʟʨʫʰʝʥʠʶ ʥʝʢʦʪʦʨʳʭ ʝʝ ʫʯʘʩʪʢʦʚ (ʨʠʩ. 1, 2 ʠ 3). 
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ʈʠʩ. 1. ʉʧʦʣʟʘʥʠʝ ʥʠʟʦʚʦʛʦ ʦʪʢʦʩʘ 

 

 
ʈʠʩ. 2. ʇʦʷʚʣʝʥʠʝ ʪʨʝʱʠʥʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ 

 

ʂʨʦʤʝ ʪʦʛʦ, ʥʝʫʯʝʪ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʧʨʠʚʝʜʝʪ ʢ 

ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʤʫ ʧʦʷʚʣʝʥʠʶ ʜʝʬʦʨʤʘʮʠʠ ʠ ʨʘʟʨʫʰʝʥʠʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʢʨʳʪʠʷ ʚ 

ʚʠʜʝ ʪʨʝʱʠʥ ʠ ʧʨʦʩʘʜʦʢ, ʪʦ ʝʩʪʴ ʧʨʦʠʩʭʦʜʠʪ ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʥʦʨʤʳ ʪʨʘʥʩʧʦʨʪʥʦ-

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʢʘʯʝʩʪʚʘ ʜʦʨʦʛʠ (ʨʦʚʥʦʩʪʴ, ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʠ ʪ.ʜ.). 

ʍʘʨʘʢʪʝʨ, ʤʘʩʰʪʘʙʥʦʩʪʴ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʠʨʦʜʥʳʭ ʵʢʟʦʛʝʥʥʳʭ ʩʢʣʦʥʦʚʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʚʦʟʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʘʚʪʦʤʦʙʠʣʴʥʫʶ ʜʦʨʦʛʫ, ʚ ʩʘʤʦʡ ʩʫʱʝʩʪʚʝʥʥʦʡ ʤʝʨʝ 

ʟʘʚʠʩʷʪ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʝʨʨʠʪʦʨʠʠ, ʧʦ ʢʦʪʦʨʦʡ ʧʨʦʭʦʜʠʪ ʜʦʨʦʛʘ. ɺ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ 

ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʛʦʨʥʳʡ ʨʝʣʴʝʬ, ʧʨʠ ʢʦʪʦʨʦʤ ʠʥʪʝʥʩʠʚʥʦʩʪʴ, ʤʘʩʰʪʘʙʳ ʠ 

ʧʦʩʣʝʜʩʪʚʠʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ - ʩʢʣʦʥʦʚʳʭ ʵʢʟʦʛʝʥʥʳʭ - ʯʘʩʪʦ 

ʦʢʘʟʳʚʘʶʪʩʷ ʪʘʢʦʚʳʤʠ, ʯʪʦ ʵʪʠ ʧʨʦʮʝʩʩʳ ʠʤʝʥʫʶʪ çʦʧʘʩʥʳʤʠè. 
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ʈʠʩ. 3. ʉʧʦʣʟʘʥʠʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʩʧʣʘʥʠʨʦʚʘʥʥʦʛʦ ʚʝʨʭʦʚʦʛʦ ʦʪʢʦʩʘ 

 

ʇʨʦʙʣʝʤʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʚ ʩʣʦʞʥʳʭ 

ʫʩʣʦʚʠʷʭ ʧʝʨʝʩʝʯʝʥʥʦʡ ʠ ʛʦʨʥʦʡ ʤʝʩʪʥʦʩʪʠ ʦʪʣʠʯʘʝʪʩʷ ʦʩʦʙʦʡ ʩʣʦʞʥʦʩʪʴʶ. ʕʪʦ ʩʚʷʟʘʥʦ, ʩ 

ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʦʙʝʩʧʝʯʠʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʫʯʝʪʘ ʤʥʦʛʦʦʙʨʘʟʠʷ ʨʝʘʣʴʥʳʭ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ 

ʫʩʣʦʚʠʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʟʝʤʣʷʥʦʛʦ ʧʦʣʦʪʥʘ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ ʚ ʛʦʨʥʦʡ ʤʝʩʪʥʦʩʪʠ, ʘ ʩ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʩʦ ʩʪʨʝʤʣʝʥʠʝʤ, ʯʪʦʙʳ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʜʦʨʦʛʠ ʥʝ ʘʢʪʠʚʠʟʠʨʦʚʘʣʦ ʦʧʘʩʥʳʭ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ.  

ʆʜʥʠʤʠ ʠʟ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʜʣʷ ʜʦʨʦʛ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʫʩʣʦʚʠʷʭ 

ʊʘʜʞʠʢʠʩʪʘʥʘ ʷʚʣʷʶʪʩʷ ʦʧʦʣʟʥʝʚʳʝ ʧʨʦʮʝʩʩʳ, ʧʨʦʷʚʣʷʶʱʠʝʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʭ ʠ ʩ 

ʢʦʪʦʨʳʤʠ ʩʚʷʟʘʥʳ ʙʦʣʴʰʠʝ ʟʘʪʨʘʪʳ ʩʠʣ ʠ ʩʨʝʜʩʪʚ. 

ʄʝʞʜʫ ʪʝʤ ʜʝʡʩʪʚʫʶʱʠʝ ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ ʧʦ ʘʚʪʦʤʦʙʠʣʴʥʳʤ ʜʦʨʦʛʘʤ 

ʪʦʣʴʢʦ ʚ ʩʘʤʳʭ ʦʙʱʠʭ ʯʝʨʪʘʭ ʚʳʜʚʠʛʘʶʪ ʪʨʝʙʦʚʘʥʠʝ ʫʯʝʪʘ ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ ʚ 

ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʷʭ. ʈʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʤʝʪʦʜʘʤ ʛʝʦʪʝʭʥʠʯʝʩʢʦʛʦ 

ʧʨʦʛʥʦʟʘ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʚ ʦʧʦʣʟʥʝʦʧʘʩʥʳʭ ʫʩʣʦʚʠʷʭ, ʥʝ ʦʩʚʝʱʘʶʪ ʨʷʜʘ ʯʘʩʪʦ 

ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚ ʧʨʘʢʪʠʢʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʜʦʨʦʛ ʩʣʫʯʘʝʚ, ʦʪʨʘʞʘʶʱʠʭ ʩʧʝʮʠʬʠʢʫ 

ʥʘʨʫʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʢʣʦʥʘ ʧʨʠ ʫʩʪʨʦʡʩʪʚʝ ʥʘ ʥʝʤ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʜʦʨʦʛʠ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʥʝ ʠʤʝʝʪʩʷ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʦʮʝʥʢʝ ʚʣʠʷʥʠʷ ʨʘʜʠʫʩʦʚ ʢʨʠʚʳʭ ʜʦʨʦʛ ʚ ʧʣʘʥʝ ʥʘ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʢʣʦʥʦʚ ʥʘ ʚʳʧʫʢʣʳʭ ʵʣʝʤʝʥʪʘʭ ʨʝʣʴʝʬʦʚ. ʄʝʞʜʫ ʪʝʤ ʵʪʠ ʫʯʘʩʪʢʠ ʛʦʨʥʳʭ 

ʜʦʨʦʛ ʟʘʯʘʩʪʫʶ ʧʦʜʚʝʨʞʝʥʳ ʦʧʦʣʟʥʝʚʳʤ ʧʨʦʮʝʩʩʘʤ, ʯʘʩʪʦ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

ʇʨʠʤʝʥʝʥʠʝ ʚ ʜʘʥʥʳʭ ʩʣʫʯʘʷʭ ʦʙʳʯʥʳʭ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ 

ʧʣʦʩʢʠʭ ʟʘʜʘʯʘʭ, ʥʝʣʴʟʷ ʩʯʠʪʘʪʴ ʢʦʨʨʝʢʪʥʳʤ ʚ ʩʚʷʟʠ ʩ ʩʫʱʝʩʪʚʝʥʥʳʤ ʦʪʣʠʯʠʝʤ 

ʬʘʢʪʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʥʘʨʫʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʢʣʦʥʘ ʦʪ ʧʨʠʥʠʤʘʝʤʦʡ ʚ ʧʣʦʩʢʦʡ 

ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʝ. ʂʨʦʤʝ ʪʦʛʦ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ ʨʘʩʯʝʪʘ ʥʝ ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʪʴ 

ʚʦʟʤʦʞʥʳʝ ʦʙʲʝʤʳ ʟʝʤʣʷʥʳʭ ʨʘʙʦʪ ʧʦ ʫʙʦʨʢʝ ʩ ʜʦʨʦʛʠ ʦʧʦʣʟʰʠʭ ʟʝʤʣʷʥʳʭ ʤʘʩʩ, ʚ ʩʣʫʯʘʝ 

ʘʚʘʨʠʡʥʦʡ ʩʠʪʫʘʮʠʠ, ʥʝʢʦʪʦʨʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʢʦʪʦʨʦʡ ʚʩʝʛʜʘ ʦʩʪʘʝʪʩʷ ʫʞʝ ʚ ʩʚʷʟʠ ʩ 

ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʚ ʫʨʦʚʥʝ ʥʘʜʝʞʥʦʩʪʠ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ ʟʝʤʣʷʥʦʛʦ ʧʦʣʦʪʥʘ ʛʦʨʥʳʭ 

ʜʦʨʦʛ.  
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ʆʪʩʫʪʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦʡ ʤʝʪʦʜʠʢʠ ʫʯʝʪʘ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʦʙʷʟʳʚʘʝʪ 

ʥʘʫʯʥʳʭ ʨʘʙʦʪʥʠʢʦʚ ʜʦʨʦʞʥʦʡ ʦʪʨʘʩʣʠ ʚ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʫʯʝʪʘ ʚʩʝʭ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʦʩʥʦʚʝ ʦʙʦʩʥʦʚʘʥʥʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
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ɻɽʆɼʀʅɸʄʀʏɽʉʂʀɽ ʇʈʆʎɽʉʉʓ ʀ ʀʍ ɺʃʀʗʅʀɽ ʅɸ ʊʈɸʅʉʇʆʈʊʅʆ-

ʕʂʉʇʃʋɸʊɸʎʀʆʅʅʓɽ ʂɸʏɽʉʊɺɸ ɸɺʊʆʄʆɹʀʃʔʅʓʍ ɼʆʈʆɻ ɺ ɻʆʈʅʆʁ ʄɽʉʊʅʆʉʊʀ 

ʇʨʦʙʣʝʤʳ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʤʫ ʨʘʟʨʫʰʝʥʠ ʁ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʜʦʨʦʛʠ ʚ ʛʦʨʥʦʡ 

ʤʝʩʪʥʦʩʪʠ ʠʟ-ʟʘ ʥʝʫʯʝʪʘ ʚʣʠʷʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ (ʵʥʜʦʛʝʥʥʳʝ ʷʚʣʝʥʠʷ, 

ʦʧʦʣʟʥʠ ʠ ʪ.ʜ.) ʷʚʣʷʪʁʩʷ ʘʢʪʫʘʣʴʥʳʤʠ.  

ɸʥʘʣʠʟ ʨʘʥʝʝ ʧʨʦʚʦʜʠʤʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪʩʫʪʩʪʚʫʝʪ ʤʝʪʦʜʠʢʘ 

ʜʘʶʱʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʫʯʝʪʘ ʚʩʝʭ ʧʨʠʨʦʜʥʳʭ ʷʚʣʝʥʠʡ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʢʣʦʥʦʚ ʠ ʚʥʫʪʨʝʥʥʠʭ 

ʵʥʜʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʟʝʤʥʦʡ ʢʦʨʳ. 

ʅʝʦʙʭʦʜʠʤʦ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʦʙʦʩʥʦʚʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʨʘʙʦʪʘʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ, 

ʫʯʠʪʳʚʘʚʰʠʝ ʚʳʰʝʫʢʘʟʘʥʥʳʝ ʷʚʣʝʥʠ,̫ ʦʩʦʙʝʥʥʦ ʚ ʩʣʦʞʥʳʭ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʝʤʣʷ, ʧʨʠʨʦʜʥʳʝ ʬʘʢʪʦʨ,r ʧʨʦʩʪʝʮʳ, ʛʦʨʥʘ ̫ ʤʝʩʪʥʦʩʪ,ɹ ʪʝʢʪʦʥʠʢʘ, ʜʦʨʦʛʘ, 

ʧʦʚʝʨʭʥʦʩʪʴ, ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʷʚʣʝʥʠ.̫ 

 

GEODYNAMIC PROCESSES AND THEIR INFLUENCE ON THE T RANSPORT AND OPERATIONAL 

QUALITY OF ROADS IN THE MOUNTAIN LOCATION  

The problems leading to the premature destruction of certain sections of the road in the mountainous terrain 

due to not taking into account the influence of geological and geodynamic processes (endogenous phenomena, 

landslides, etc.) is urgent. An analysis of earlier studies has shown that at present there is no method that makes it 

possible to comprehensively take into account all natural phenomena on the stability of slopes and internal 

endogenous processes of the earth's crust. 

It is necessary, based on sound research, to develop modern methods that take into account the above-

mentioned ones, especially in complex mining and geological conditions. 

Key words: Earth, natural factors, simpletons, highlands, tectonics, road, surface, geological phenomenon. 
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ʈɽɻʀʆʅɸ 

 

ʍʘʢʠʤʦʚ ʌ.ʍ. 

ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ɺ ʧʨʝʜʝʣʘʭ ɹʫʭʘʨʦ-ʊʘʜʞʠʢʩʢʦʛʦ ʨʝʛʠʦʥʘ ʢʘʤʧʘʥʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʰʠʨʦʢʦ ʨʘʟʚʠʪʳ ʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. ʅʠʞʥʷʷ ʛʨʘʥʠʮʘ ʢʘʤʧʘʥʘ 

ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʧʝʨʚʦʤʫ ʧʦʷʚʣʝʥʠʶ TrochactaeonbabkoviDjalilov. ɺʝʨʭʥʷʷ ʛʨʘʥʠʮʘ ʢʘʤʧʘʥʘ 

ʩʦʚʧʘʜʘʝʪ ʩ ʧʦʷʚʣʝʥʠʝʤ ʢʨʫʧʥʳʭ ʬʦʨʘʤʠʥʠʬʝʨ ï Siderolitescalcitrapoides (Lam.). ɺ 
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ɹʫʭʘʨʦ-ʊʘʜʞʠʢʩʢʦʤ ʨʝʛʠʦʥʝ ʥʠʞʥʝʢʘʤʧʘʥʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ɺ.ɼ.ʀʣʴʠʥ (1969) ʚʳʜʝʣʠʣ ʚ 

ʟʦʥʫ Scaphitesinflatus. ʆʩʪʘʪʢʠ ʵʪʦʛʦ ʚʠʜʘ ʙʳʣʠ ʚʩʪʨʝʯʝʥʳ ɺ.ɼ. ʀʣʴʠʥʳʤ ʚ ɻʘʫʨʜʘʢʩʢʦʤ 

ʨʘʡʦʥʝ (ʨʘʟʨʝʟ ʊʘʛʘʤ) ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʜʚʫʩʪʚʦʨʯʘʪʳʤʠ ʤʦʣʣʶʩʢʘʤʠ. ʆʜʥʘʢʦ, ʘʥʘʣʠʟ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʠʜ Scaphitesinflatus ʚʩʪʨʝʯʝʥ ʚ ʚʝʨʭʥʝʡ 

ʯʘʩʪʠ ʢʘʤʧʘʥʘ. ɼʣʷ ʥʠʞʥʝʡ ʯʘʩʪʠ ʥʠʞʥʝʛʦ ʢʘʤʧʘʥʘ ʚ ɻʘʫʨʜʘʢʩʢʦʤ ʨʘʡʦʥʝ ʚʳʜʝʣʝʥʳ ʩʣʦʠ 

ʩ Acutostreaacutirostris (Nils.) ʠ A. prima (Rom.), ʘ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʥʠʞʥʝʛʦ ʢʘʤʧʘʥʘ ʟʦʥʘ 

Scaphitesinflatus.  

ɺʝʨʭʥʝʢʘʤʧʘʥʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ɺ.ɼ. ʀʣʴʠʥʳʤ (1969) ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʚ ʩʦʩʪʘʚ ʜʚʫʭ 

ʟʦʥ: Hoplitoplacenticerasmarroti (ʚʥʠʟʫ) ʠ Bostrychoceraspolyplocum (ʚʚʝʨʭʫ). ʆʜʥʘʢʦ, 

ʜʘʥʥʳʝ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʦʩʪʘʪʢʠ Bostrychoceraspolyplocum (Roem.) ʚ 

ʧʨʝʜʝʣʘʭ ɹʫʭʘʨʦ-ʊʘʜʞʠʢʩʢʦʛʦ ʨʝʛʠʦʥʘ, ʦʩʦʙʝʥʥʦ ʝʛʦ ʟʘʧʘʜʥʳʭ ʠ ʮʝʥʪʨʘʣʴʥʳʭ ʯʘʩʪʷʭ ʥʝ 

ʚʩʪʨʝʯʘʶʪʩʷ. ɿʘ ʚʠʜ Bostrychoceraspolyplocum (Roem.). ɺ. ɼ. ʀʣʴʠʥʳʤ ʙʳʣ ʧʨʠʥʷʪ ʚʠʜ 

Nostocerashyatti (Stephenson). ɸʚʪʦʨʦʤ ʥʘ ʦʩʥʦʚʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʩʪʘʪʢʦʚ ʘʤʤʦʥʠʪʦʚ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʠʥʘʷ ʩʭʝʤʘ ʨʘʩʯʣʝʥʝʥʠ ̫ʚʝʨʭʥʝʛʦ ʢʘʤʧʘʥʘ (ʩʥʠʟʫ ʚʚʝʨʭ):I ï ʟʦʥʘ 

Hoplitoplacenticerasmarroti, II  ï ʟʦʥʘ Trachyscaphitespulcherrimus. 

ʅʠʞʥʠʡ ʢʘʤʧʘʥ 

ʉʣʦʠ ʩ Acutostreaacutirostris (Nils.) ʠ A. prima (Rom.) 

ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʩʣʦʠ ʫʩʪʘʥʦʚʣʝʥʳ ʪʦʣʴʢʦ ʚ ɻʘʫʨʜʘʢʩʢʦʤ ʨʘʡʦʥʝ. ʉʪʨʘʪʦʥ ʩʣʦʞʝʥ 

ʪʝʤʥʦ-ʩʝʨʳʤʠ ʛʣʠʥʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʘʣʝʚʨʦʣʠʪʦʚ, ʠʟʚʝʩʪʥʷʢʦʚ-ʨʘʢʫʰʝʯʥʠʢʦʚ, ʧʝʩʯʘʥʠʢʦʚ. 

ʄʦʱʥʦʩʪʴ 81-152ʤ. ɼʣʷ ʩʣʦʝʚ ʭʘʨʘʢʪʝʨʝʥ ʩʣʝʜʫʶʱʠʡ ʢʦʤʧʣʝʢʩ ʜʚʫʩʪʚʦʨʯʘʪʳʭ 

ʤʦʣʣʶʩʢʦʚ: Acutostreamichailowski (Borneman), A. acutirostris (Nils.), A. prima (Rom.), 

ExogyralaciniataNils., Costeinaakkaptehigensis (Bobkova), C. kugitangensis (Bobkova), 

CeratostreonspinosumMatheron (ʀʣʴʠʥ, 1969).  

ɿʦʥʘ Scaphitesinflatus 

ɿʦʥʘ ʫʩʪʘʥʦʚʣʝʥʘ ɺ.ɼ. ʀʣʴʠʥʳʤ (1969) ʚ ʚʝʨʭʘʭ ʥʠʞʥʝʛʦ ʢʘʤʧʘʥʘ ɻʘʫʨʜʘʢʩʢʦʛʦ 

ʨʘʡʦʥʘ. ʉʣʦʞʝʥʘ ʪʝʤʥʦʩʝʨʳʤʠ ʛʣʠʥʘʤʠ, ʘʣʝʚʨʦʣʠʪʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʩʝʨʳʭ ʧʝʩʯʘʥʠʢʦʚ ʠ 

ʧʝʩʢʦʚ ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ. ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʧʝʩʢʠ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʝ, ʢʚʘʨʮʝʚʦ-

ʧʦʣʝʚʦʰʧʘʪʦʚʳʝ, ʛʣʘʫʢʦʥʠʪʦʚʳʝ ʩ ʧʨʦʩʣʦʷʤʠ ʧʝʩʯʘʥʠʢʦʚ. ʄʦʱʥʦʩʪʴ 14-60ʤ. ɼʣʷ ʟʦʥʳ 

ʭʘʨʘʢʪʝʨʥʳ: ʘʤʤʦʥʠʪʳïGissariteskysylchenseIljin, G.tagamenseIljin, 

ScaphitesinflatusRoemer, ʜʚʫʩʪʚʦʨʯʘʪʳʝ ʤʦʣʣʶʩʢʠï KorobkovitrigoniatagamenseBeljakova, 

K. GissarensisBeljakova, (ʀʣʴʠʥ, 1969). 

ʅʘʠʙʦʣʝʝ ʧʦʣʥʳʝ ʨʘʟʨʝʟʳ ʦʪʣʦʞʝʥʠʡ ʥʠʞʥʝʛʦ ʢʘʤʧʘʥʘ ʚ ʂʘʬʠʨʥʠʛʘʥʩʢʦʤ ʨʘʡʦʥʝ 

ʠʤʝʶʪʩʷ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʭʨʝʙʪʘ ɹʘʙʘʪʘʛ, ʥʘ ʭʨʝʙʪʝ ɸʨʳʢʪʘʫ ʠ ʥʘ ʩʝʚʝʨʥʦʤ ʦʢʦʥʯʘʥʠʠ 

ʭʨʝʙʪʘ ʍʦʜʞʘʢʘʟʠʘʥ. ʅʘ ʦʩʪʘʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʨʘʡʦʥʘ ʥʘ ʤʘʣʦʤʦʱʥʳʭ ʥʠʞʥʝʢʘʤʧʘʥʩʢʠʭ 

ʦʪʣʦʞʝʥʠʷʭ ʩ ʨʘʟʤʳʚʦʤ ʟʘʣʝʛʘʶʪ ʚʝʨʭʥʝʢʘʤʧʘʥʩʢʠʝ, ʘ ʤʝʩʪʘʤʠ ʠ ʤʘʘʩʪʨʠʭʪʩʢʠʝ 

ʦʪʣʦʞʝʥʠʷ. ʅʘʠʙʦʣʝʝ ʧʦʣʥʳʡ ʨʘʟʨʝʟ ʥʠʞʥʝʛʦ ʢʘʤʧʘʥʘ ʩʣʦʞʝʥ ʪʝʤʥʦ-ʩʝʨʳʤʠ ʛʣʠʥʘʤʠ ʩ 

ʯʘʩʪʳʤʠ ʧʨʦʩʣʦʷʤʠ ʠʟʚʝʩʪʥʷʢʦʚ-ʨʘʢʫʰʝʯʥʠʢʦʚ (0.5-1.5ʤ). ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ɻʘʫʨʜʘʢʩʢʠʤ ʨʘʡʦʥʦʤ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʱʘʝʪʩʷ ʠ ʜʦʩʪʠʛʘʝʪ 15-45ʤ. ɺ 

ɺʘʭʰʩʢʦʤ ʨʘʡʦʥʝ ʥʠʞʥʠʡ ʢʘʤʧʘʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʝʝ ʢʘʨʙʦʥʘʪʥʳʤ ʩʦʩʪʘʚʦʤ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʂʘʬʠʨʥʠʛʘʥʩʢʠʤ ʨʘʡʦʥʦʤ. ʊʘʢ, ʥʘ ʶʛʦ-ʟʘʧʘʜʝ ɺʘʭʰʩʢʦʛʦ ʨʘʡʦʥʘ (ʨʘʟʨʝʟ 

ɸʢʤʘʟʘʨ) ʥʠʞʥʠʡ ʢʘʤʧʘʥ ʩʣʦʞʝʥ ʪʝʤʥʦ-ʩʝʨʳʤʠ ʛʣʠʥʘʤʠ ʚ ʦʩʥʦʚʘʥʠʠ ʩ ʧʨʦʩʣʦʷʤʠ 

ʠʟʚʝʩʪʥʷʢʦʚ, ʤʦʱʥʦʩʪʴʶ ʜʦ 5ʤ. ɺʧʝʨʚʳʝ (ʂʦʨʯʘʛʠʥ, ʍʘʢʠʤʦʚ, 1976) ʚ ʦʩʥʦʚʘʥʠʠ ʥʠʞʥʝʛʦ 

ʢʘʤʧʘʥʘ ʚʳʜʝʣʝʥʳ ʩʣʦʠ ʩ Trochactaeonbabkovi, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʚ ɻʘʫʨʜʘʢʩʢʦʤ, 

ʂʘʬʠʨʥʠʛʘʥʩʢʦʤ, ɺʘʭʰʩʢʦʤ ʠ ʍʦʟʨʝʪʠʰʠʥʩʢʦʤ ʨʘʡʦʥʘʭ ɹʫʭʘʨʦ-ʊʘʜʞʠʢʩʢʦʛʦ ʨʝʛʠʦʥʘ. 

ʇʦ ʧʨʠʩʫʪʩʪʚʠʶ ʵʪʦʛʦ ʚʠʜʘ ʧʨʦʚʦʜʠʪʩʷ ʥʠʞʥʷʷ ʛʨʘʥʠʮʘ ʢʘʤʧʘʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ. ʉʣʦʠ 

ʩʣʦʞʝʥʳ ʪʝʤʥʦ-ʩʝʨʳʤʠ ʛʣʠʥʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʨʘʢʫʰʥʠʢʦʚ. ʄʦʱʥʦʩʪʴ ʦʪ 15-20ʤ. 

(ɻʘʫʨʜʘʢʩʢʠʡ ʨʘʡʦʥ) ʜʦ 45,5ʤ. (ʍʦʟʨʝʪʠʰʠʥʩʢʠʡ ʨʘʡʦʥ). ʍʘʨʘʢʪʝʨʥʳʡ ʢʦʤʧʣʝʢʩ ʵʪʠʭ 

ʩʣʦʝʚ: Trochactaeonbabkovi. Djalilov, Tylostomaparvum Djalilov. ɺʳʰʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ 

ʩʣʦʝʚ ʘʚʪʦʨʦʤ ʚ ʂʘʬʠʨʥʠʛʘʥʩʢʦʤ ʠ ɺʘʭʰʩʢʦʤ ʨʘʡʦʥʘʭ ʚʳʜʝʣʝʥʳ ʩʣʦʠ ʩ 

CeratostreonspinosumMath., Acutostreaacutirostris (Nils.) ʠ A. prima. (Rom.). ʕʪʠ ʩʣʦʠ 
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ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʭʨʝʙʪʘʭ ɹʘʙʘʪʘʛ ʠ ɸʨʳʢʪʘʫ, ʘ ʪʘʢʞʝ ʚ ʩʝʚʝʨʥʦʤ 

ʦʢʦʥʯʘʥʠʠ ʭʨʝʙʪʘ ʍʦʜʞʘʢʘʟʠʘʥ (ʂʘʬʠʨʥʠʛʘʥʩʢʠʡ ʨʘʡʦʥ) ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʝʤʥʦ-ʩʝʨʳʤʠ 

ʛʣʠʥʘʤʠ ʩ ʯʘʩʪʳʤʠ ʧʨʦʩʣʦʷʤʠ ʠʟʚʝʩʪʥʷʢʦʚ (0,5 ï 1,5ʤ.), ʠʟʚʝʩʪʥʷʢʦʚ-ʨʘʢʫʰʝʯʥʠʢʦʚ ʠ 

ʛʣʠʥʠʩʪʳʭ ʨʘʢʫʰʝʯʥʠʢʦʚ. ʄʦʱʥʦʩʪʴ 30-50ʤ. ɺ ɺʘʭʰʩʢʦʤ ʨʘʡʦʥʝ ʛʣʠʥʠʩʪʳʡ ʩʦʩʪʘʚ ʩʣʦʝʚ 

ʩʦʭʨʘʥʷʝʪʩʷ, ʥʦ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʧʨʦʩʣʦʠ ʠʟʚʝʩʪʥʷʢʦʚ (ʜʦ 5,0ʤ.), ʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʝʝ ʵʪʦʛʦ 

ʨʘʡʦʥʘ ʦʪʤʝʯʘʝʪʩʷ ʧʘʯʢʘ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ (10-20ʤ) ʩ ʤʦʱʥʳʤʠ ʧʨʦʩʣʦʷʤʠ ʠʟʚʝʩʪʥʷʢʦʚ-

ʨʘʢʫʰʝʯʥʠʢʦʚ. ɿʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʤʦʱʥʦʩʪʴ ʩʪʨʘʪʦʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ɺʘʭʰʩʢʠʤ 

ʨʘʡʦʥʦʤ (55-90ʤ). 

ɼʣ̫ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʩʣʦʝʚ ʂʘʬʠʨʥʠʛʘʥʩʢʦʛʦ ʠ ɺʘʭʰʩʢʦʛʦ ʨʘʡʦʥʦʚ ʭʘʨʘʢʪʝʨʝʥ 

ʩʣʝʜʫʶʱʠʡ ʢʦʤʧʣʝʢʩ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ ï Acutostreaacutirostris (Nils.), A. prima 

(Rom.), Anomiacryptostrita Rom., ExogyraʦstraʩinaLam., E. DecussatʘGoldf., 

Ceratostreonspinosum Math., Chlamysbulgariensis (Bobkova), ʙʨʘʭʠʦʧʦʜ ï Nucleatinananclast 

Coq., ʬʦʨʘʤʠʥʠʬʝʨʳ: Gavelinellavesca (N, Byk.), Nanionellacretaceae Cuschman, Bolivinacf. 

KalininiVolʦch. (ɼʞʘʣʠʣʦʚ, 1971, ʂʦʨʯʘʛʠʥ, ʍʘʢʠʤʦʚ, 1976). 

ʉʣʦʠ ʩ Cissaritesiljini  Khakimov. ʉʣʦʠ ʫʩʪʘʥʦʚʣʝʥʳ ʪʦʣʴʢʦ ʚ ɺʘʭʰʩʢʦʤ ʨʘʡʦʥʝ ʠ 

ʟʘʥʠʤʘʶʪ ʚʝʨʭʥʶʶ ʯʘʩʪʴ ʥʠʞʥʝʛʦ ʢʘʤʧʘʥʘ, ʨʘʩʧʦʣʘʛʘʷʩʴ ʚʳʰʝ ʫʧʦʤʷʥʫʪʳʭ ʩʪʨʘʪʦʥʦʚ. 

ʉʣʦʞʝʥʳ ʪʝʤʥʦ-ʩʝʨʳʤʠ ʛʣʠʥʘʤʠ ʩ ʠʟʚʝʩʪʥʷʢʘʤʠ-ʨʘʢʫʰʝʯʥʠʢʘʤʠ. ʄʦʱʥʦʩʪʴ 27,0ʤ. ɺ 

ʥʠʞʥʝʡ ʯʘʩʪʠ ʵʪʦʛʦ ʩʪʨʘʪʦʥʘ ʚʩʪʨʝʯʝʥʳ ʨʘʢʦʚʠʥʳ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ ï 

CeratostreonspinosumMath., Neitheaaff. striatocostatusOrb. ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʧʘʯʢʠ ʚ ʛʣʠʥʘʭ 

ʚʩʪʨʝʯʝʥʳ GissaritasiljiniKhakimov. ʕʪʠ ʩʣʦʠ ʩʦʧʦʩʪʘʚʣʷʶʪʩʷ ʩ ʟʦʥʦʡ Scaphitesinflatus, ʢʘʢ 

ʧʦ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʤʫ ʧʦʣʦʞʝʥʠʶ, ʨʘʩʧʦʣʘʛʘʷʩʴ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʥʠʞʥʝʛʦ ʢʘʤʧʘʥʘ, ʪʘʢ ʠ 

ʧʦ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʧʦʟʠʮʠʠ ʚʠʜʦʚ Gissaritesiljini ʠ Scaphitesinflatus.  

ɺ ʍʦʟʨʝʪʠʰʠʥʩʢʦʤ ʨʘʡʦʥʝ ʥʠʞʥʝʢʘʤʧʘʥʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʩʣʦʞʝʥʳ ʤʘʩʩʠʚʥʳʤʠ 

ʠʟʚʝʩʪʥʷʢʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʜʝʪʨʠʪʦʚʳʭ ʠ ʛʣʠʥʠʩʪʳʭ ʨʘʟʥʦʩʪʝʡ. ʀʟʚʝʩʪʥʷʢʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʘʣʠʯʠʝʤ ʟʝʨʝʥ ʢʚʘʨʮʘ, ʛʣʘʫʢʦʥʠʪʘ ʠ ʢʨʝʤʥʠʷ. ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ (45-100 ʤ). ɺ ʵʪʦʤ ʨʘʡʦʥʝ ʥʝ ʙʳʣʦ ʚʳʜʝʣʝʥʦ ʩʪʨʘʪʦʥʦʚ. 

ʆʜʥʘʢʦ, ʚ ʍʦʟʨʝʪʠʰʠʥʩʢʦʤ ʨʘʡʦʥʝ ʄ.ʈ.ɼʞʘʣʠʣʦʚ (1971) ʩʯʠʪʘʝʪ, ʯʪʦ ʧʦ ʯʘʩʪʦʪʝ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʩʣʝʜʦʚʘʣʦ ʙʳ ʚʳʜʝʣʠʪʴ ʩʣʦʠ ʩ CosteinaakkaptchigensisBobkova. ʇʦʵʪʦʤʫ 

ʘʚʪʦʨʦʤ ʚ ʧʨʝʜʝʣʘʭ ʍʦʟʨʝʪʠʰʠʥʩʢʦʛʦ ʠ ʆʙʠʥʠʦʫʩʢʦʛʦ ʨʘʡʦʥʦʚ ʚʳʜʝʣʝʥʳ ʩʣʦʠ ʩ 

Costeinaakkaptchigensis. ʂʘʤʧʘʥʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʚ ʆʙʠʥʠʦʫʩʢʦʤ ʨʘʡʦʥʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦ 

ʜʘʥʥʳʤ ʄ.ʈ. ɼʞʘʣʠʣʦʚʘ (1963,1971) ʩʚʝʪʣʦ-ʩʝʨʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ, ʚʳʰʝ ʩʪʘʥʦʚʷʱʠʤʠʩʷ 

ʢʦʨʠʯʥʝʚʳʤʠ. ɺ ʥʠʞʥʝʡ ʧʦʣʦʚʠʥʝ ʠʟʚʝʩʪʥʷʢʦʚ ʠʤʝʶʪʩʷ ʣʠʥʟʳ ʤʝʣʢʦʛʘʣʝʯʠʥʳʭ 

ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʠ ʛʨʘʚʝʣʣʠʪʦʚ. ʄʦʱʥʦʩʪʴ ʢʘʤʧʘʥʩʢʭ ʦʪʣʦʞʝʥʠʡ 80,0ʤ. ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ 

ʵʪʦʡ ʪʦʣʱʠ ʚʩʪʨʝʯʝʥʳ Pycnodontevesiculare (Lam.), Agerostreasp.ind, 

CosteinaakkaptchigensisBobkova. ʇʨʠʩʫʪʩʪʚʠʝ ʧʦʩʣʝʜʥʝʛʦ ʚʠʜʠʤʦ ʫʢʘʟʳʚʘʝʪ ʦ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʣʦʝʚ ʩ Costeinaakkaptchigensis ʥʠʞʥʝʤʫ ʢʘʤʧʘʥʫ (ʩʣʦʠ ʩ 

Trachactaeonbabkovi, Ceratostreonspinosum, Acutrostreaprima ʠ Gissaritesiljini) 

ʂʘʬʠʨʥʠʛʘʥʩʢʦʛʦ ʠ ɺʘʭʰʩʢʦʛʦ ʨʘʡʦʥʦʚ ɹʫʭʘʨʦ-ʊʘʜʞʠʢʩʢʦʛʦ ʨʝʛʠʦʥʘ. 

ɺ ɿʘʘʣʘʡʩʢʦʤ ʨʘʡʦʥʝ ʥʠʞʥʝʤʫ ʢʘʤʧʘʥʫ ʫʧʦʤʷʥʫʪʳʭ ʨʘʡʦʥʦʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʩʘʨʳʢʘʤʳʰʩʢʘʷ ʩʚʠʪʘ (ʪʝʤʥʦ-ʩʝʨʳʝ ʛʣʠʥʠʩʪʳʝ ʩʣʘʥʮʳ, ʧʨʦʩʣʦʠ ʜʝʪʨʠʪʦʚʳʭ ʠʟʚʝʩʪʥʷʢʦʚ). 

ʆʙʱʘʷ ʤʦʱʥʦʩʪʴ 78,0ʤ. ʅʝʢʦʪʦʨʳʝ ʧʨʦʩʣʦʠ ʠʟʚʝʩʪʥʷʢʦʚ ʜʦʩʪʠʛʘʝʪ ʤʦʱʥʦʩʪʴ 21.0ʤ. 

ʅʘʠʙʦʣʝʝ ʧʦʣʥʳʝ ʨʘʟʨʝʟʳ ʥʠʞʥʝʛʦ ʢʘʤʧʘʥʘ ʦʙʥʘʞʘʶʪʩʷ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ 

ʖʞʥʦʛʠʩʩʘʨʩʢʦʛʦ ʨʘʡʦʥʘ (ʐʘʨʛʫʥʴ, ʐʠʨʢʝʥʪ), ʛʜʝ ʦʥʠ ʩʣʦʞʝʥʳ ʯʝʨʝʜʦʚʘʥʠʝʤ 

ʧʝʩʯʘʥʠʢʦʚ ʠ ʧʝʩʯʘʥʳʭ ʛʣʠʥ ʩ ʧʨʦʩʣʦʷʤʠ ʨʘʢʫʰʝʯʥʠʢʦʚ. ʄʦʱʥʦʩʪʴ 11-90,0ʤ. (ɼʞʘʣʠʣʦʚ 

1971, ʌʨʦʣʝʥʢʦʚʘ, ɽʛʦʨʦʚ, 1971). ʇʦ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʢʦʤʧʣʝʢʩʘ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʚ ʵʪʦʤ 

ʨʘʡʦʥʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʚʳʜʝʣʠʪʴ ʩʣʦʠ ʩ Acutostreaprima ʠ Ceratostreonspinosum. ʅʘ 

ʦʩʪʘʣʴʥʦʡ ʯʘʩʪʠ ʨʘʡʦʥʘ ʦʥʠ ʨʘʟʤʳʪʳ. 

ɺ ʈʘʚʘʪʩʢʦʤ ʨʘʡʦʥʝ (ɿʝʨʘʚʰʘʥʦ-ɻʠʩʩʘʨʩʢʠʡ ʨʝʛʠʦʥ) ʵʪʠʤ ʩʣʦʷʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʧʘʯʢʘ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʭ ʧʝʩʯʘʥʠʢʦʚ ʦʙʱʝʡ ʤʦʱʥʦʩʪʴʶ 21.0ʤ. 
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ɺ ʇʘʤʠʨʩʢʦʤ ʨʝʛʠʦʥʝ (ʈʘʥʛʢʫʣʴʩʢʠʡ ʨʘʡʦʥ) ʢʘʤʧʘʥʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʥʝ ʧʦʜʨʘʟʜʝʣʝʥʳ 

ʥʘ ʧʦʜʷʨʫʩʳ ʠ ʤʦʱʥʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʦʪʣʦʞʝʥʠʡ ʩʠʣʴʥʦ ʩʦʢʨʘʱʝʥʘ. ʂʘʤʧʘʥʩʢʠʝ 

ʦʪʣʦʞʝʥʠʷ ʚ ʈʘʥʛʢʫʣʴʩʢʦʤ ʨʘʡʦʥʝ ʩʣʦʞʝʥʳ ʢʘʨʙʦʥʘʪʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ (ʠʟʚʝʩʪʥʷʢ, 

ʤʝʨʛʝʣʠ) ʩ ʢʦʥʢʨʝʮʠʷʤʠ ʢʨʝʤʥʷ. ʄʦʱʥʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʦʙʨʘʟʦʚʘʥʠʡ 7-10ʤ. ɼʣʷ 

ʵʪʠʭ ʦʪʣʦʞʝʥʠʡ ʭʘʨʘʢʪʝʨʥʳ CeratostreonspinosumMath. ʇʨʠʩʫʪʩʪʚʠʝ ʵʪʦʛʦ ʚʠʜʘ ʠ 

ʣʠʪʦʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʦʪʣʦʞʝʥʠʡ ʧʦʟʚʦʣʷʝʪ ʩʦʧʦʩʪʘʚʠʪʴ ʠʭ ʩ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʥʠʞʥʝʛʦ 

ʢʘʤʧʘʥʘ ɹʫʭʘʨʦ-ʊʘʜʞʠʢʩʢʦʛʦ ʨʝʛʠʦʥʘ. ɺ ɸʢʙʘʡʪʘʣʴʩʢʦʤ ʨʘʡʦʥʝ (ʥʠʞʝ ʪʝʯʝʥʠʷ ʨʝʢʠ 

ʉʝʚʝʨʥʳʡ ʉʘʩʩʳʢ ʠ ʫʨʦʯʠʱʝ ʂʫʣʝʥʢʦ-ʊʦʰ) ʢʘʤʧʘʥʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʧʦʜʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʘ 

ʧʦʜʷʨʫʩʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʥʠʞʥʝʤʫ ʠ ʚʝʨʭʥʝʤʫ ʢʘʤʧʘʥʫ (ʌʨʦʣʝʥʢʦʚʘ, ʕʪʘʤʙʝʨʜʳʝʚ ʠ 

ʜʨʫʛʠʝ, 1969, ʐʚʦʣʴʤʘʥ, 1977). ʅʠʞʥʠʡ ʧʦʜʲ̫ ʨʫʩ ʢʘʤʧʘʥʘ ʚ ɸʢʙʘʡʪʘʣʴʩʢʦʤ ʨʘʡʦʥʝ, 

ʩʣʦʞʝʥ ʧʘʯʢʘʤʠ ʠʟʚʝʩʪʥʷʢʦʚ, ʤʝʨʛʝʣʝʡ ʩ ʧʨʦʩʣʦʷʤʠ ʛʨʘʚʝʣʣʠʪʦʚ (45-50ʤ) ʩ 

Pycnodontevesiculare (Lam.). ɺ 40ʤ ʦʪ ʧʦʜʦʰʚʳ ʥʠʞʥʝʛʦ ʢʘʤʧʘʥʘ ɸ.ʗ. ʌʨʦʣʝʥʢʦʚʦʡ 

(ʌʨʦʣʝʥʢʦʚʘ, ʕʛʘʤʙʝʨʜʳʝʚ, ʖʨʪʘʝʚ, 1969) ʚ ʦʩʳʧʠ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʷʜʨʦ ʘʤʤʦʥʠʪʘ 

Submortonicerassp. 

ʆʜʥʘʢʦ, ʵʪʘ ʯʘʩʪʴ ʨʘʟʨʝʟʘ ʥʝ ʩʦʜʝʨʞʠʪ ʢʦʤʧʣʝʢʩʘ ʨʘʥʥʝʢʘʤʘʧʘʥʩʢʦʡ ʬʘʫʥʳ, 

ʭʘʨʘʢʪʝʨʥʦʛʦ ʜʣʷ ʨʘʡʦʥʦʚ ɹʫʭʘʨʦ-ʊʘʜʞʠʢʩʢʦʛʦ ʨʝʛʠʦʥʘ.  

ʇʦ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʤʫ ʧʦʣʦʞʝʥʠʶ ʵʪʘ ʧʘʯʢʘ ʠʟʚʝʩʪʥʷʢʦʚ, ʚʝʨʦʷʪʥʦ, ʤʦʞʝʪ ʙʳʪʴ 

ʩʦʧʦʩʪʘʚʠʤʘ ʩ ʥʠʞʥʠʤ ʢʘʤʧʘʥʦʤ ɹʫʭʘʨʦ-ʊʘʜʞʠʢʩʢʦʛʦ ʨʝʛʠʦʥʘ, ʘ ʧʦ ʧʨʠʩʫʪʩʪʚʠʶ 

Pycnodontevesiculare (Lam.) ʩ ʩʘʤʳʤʠ ʥʠʞʥʠʤʠ ʯʘʩʪʷʤʠ ʛʘʙʠʨʫʜʩʢʦʡ ʠ ʟʘʚʨʦʥʩʢʦʡ ʩʚʠʪ 

ʈʘʚʘʪʩʢʦʛʦ ʠ ʄʘʛʠʘʥʩʢʦʛʦ ʨʘʡʦʥʦʚ ɿʝʨʚʘʰʘʥʦ-ɻʠʩʩʘʨʩʢʦʛʦ ʨʝʛʠʦʥʘ.  

ɺʝʨʭʥʠʡ ʢʘʤʧʘʥ 

ɿʦʥʘ Hoplitoplacenticerasmarroti . ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʦʪʣʦʞʝʥʠʷ ʚ ɹʫʭʘʨʩʢʦʤ ʨʘʡʦʥʝ 

ʩʣʦʞʝʥʳ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʤʠ ʛʣʠʥʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʩʚʝʪʣʦ-ʩʝʨʳʭ ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ 

ʧʝʩʯʘʥʠʢʦʚ, ʧʝʩʢʦʚ. ʂʦʤʧʣʝʢʩ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ ʚ ʦʩʥʦʚʥʦʤ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ ʛʣʠʥʘʭ. 

ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ 92,0ʤ. ʜʣʷ ʵʪʠʭ ʦʪʣʦʞʝʥʠʡ ʭʘʨʘʢʪʝʨʥʳ: ʘʤʤʦʥʠʪʳ ï 

HoplitoplacenticerasmarrotiCoq., H. bucharensislijin., ʜʚʫʩʪʚʦʨʯʘʪʳʝ ʤʦʣʣʶʩʢʠ 

Agerosteafalcata (Morton). 

ɺ ɻʘʫʨʜʘʢʩʢʦʤ ʨʘʡʦʥʝ ʦʪʣʦʞʝʥʠʷ ʟʦʥʳ ʩʣʦʞʝʥʳ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʠʟʚʝʩʪʥʷʢʦʚ-

ʨʘʢʫʰʝʯʥʠʢʦʚ, ʧʝʩʯʘʥʠʢʦʚ ʠ ʘʣʝʚʨʦʣʠʪʦʚ. ʊʘʢʦʡ ʪʠʧ ʦʪʣʦʞʝʥʠʡ ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʶʞʥʳʭ 

ʫʯʘʩʪʢʦʚ ʵʪʦʛʦ ʨʘʡʦʥʘ (ɻʘʫʨʜʘʢ, ɻʘʟʜʘʛʘʥʘ). ɺ ʩʝʚʝʨʥʳʭ ʫʯʘʩʪʢʘʭ ʨʘʡʦʥʘ (ɸʫʣʷʪ, ɸʢʨʘʙʘʪ) 

ʛʦʩʧʦʜʩʪʚʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ʧʨʠʦʙʨʝʪʘʶʪ ʧʝʩʯʘʥʦ-ʘʣʝʚʨʠʪʠʩʪʳʝ ʧʦʨʦʜʳ. ʄʦʱʥʦʩʪʴ ʟʦʥʳ 

ʚ ɻʘʫʨʜʘʢʩʢʦʤ ʨʘʡʦʥʝ 48-104 ʤ. 

ɼʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʦʥʳ ʭʘʨʘʢʪʝʨʝʥ ʩʣʝʜʫʶʱʠʡ ʢʦʤʧʣʝʢʩ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ: 

ʘʤʤʦʥʠʪʳ ï Hʦplitoplacenticerasmarroti (Coq.) H. vari (Schlutter), H. (Lemfordiceras) 

rarecostatumKhakimov, GissariteskysylchensisIljin. ɼʣʷ ʵʪʦʡ ʟʦʥʳ ɺ.ʀ. ʂʦʨʯʘʛʠʥʳʤ (1969) 

ʫʢʘʟʳʚʘʝʪʩʷ ʢʦʤʧʣʝʢʩ ʬʦʨʘʤʠʥʠʬʝʨ: Gavelinellacomplanata (Reuss), G. clementinaOrb., 

Cibicidoidesaff. BembixMarrson, Cibicidesaff. Kurganicus Neckaja. ʂ ʵʪʦʡ ʟʦʥʝ ʧʨʠʫʨʦʯʝʥ 

ʪʘʢʞʝ ʢʦʤʧʣʝʢʩ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ: Agerostreafalcate (Morton), A. luppovi 

(Bobkova), Azeilleri (Bayle), Ostreatecticostataturkmenica Born., O. ʉretaceatadjikistanica 

Bobkova, ExogyraostracinaLam., SeptifergaurdakensisBobkova, AnoniacryptostriataRom., 

GyropleuragaurdakensisRenngarten, G. ciplianaturkmenicaBobkova, G. RenngarteniPojarkova, 

G. InaequistataBabkova (ɹʦʙʢʦʚʘ, 1961 ʙ, 1974). ɺ ʂʘʬʠʨʥʠʛʘʥʩʢʦʤ ʨʘʡʦʥʝ ʥʘʠʙʦʣʝʝ 

ʧʦʣʥʳʝ ʨʘʟʨʝʟʳ ʟʦʥʳ Hoplitoplacenticerasmarroti ʦʪʤʝʯʝʥʳ ʚ ʮʝʥʪʨʘʣʴʥʳʭ ʠ ʶʞʥʳʭ 

ʫʯʘʩʪʢʘʭ ʨʘʡʦʥʘ (ɼʘʨʙʘʟʘʢʘʤ, ɸʢʜʞʘʨ, ɸʢʩʫ). ʅʘ ʦʩʪʘʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʨʘʡʦʥʘ ʟʦʥʘ 

ʣʦʞʠʪʩʷ ʩ ʨʘʟʤʳʚʦʤ ʥʘ ʦʪʣʦʞʝʥʠʷʭ ʥʠʞʥʝʛʦ ʢʘʤʧʘʥʘ, ʣʠʙʦ ʧʦʣʥʦʩʪʴʶ ʨʘʟʤʳʪʘ ʚʢʣʶʯʘʷ 

ʟʦʥʳ Didymocerasschloenbachi ʠ Nostocerashyatti. ɺ ʵʪʦʤ ʨʘʡʦʥʝ ʦʪʣʦʞʝʥʠʷ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʦʥʳ ʩʣʦʞʝʥʳ ʪʝʤʥʦ-ʩʝʨʳʤʠ ʛʣʠʥʘʤʠ. ʆʜʥʘʢʦ, ʤʦʱʥʦʩʪʴ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʦʥʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ɻʘʫʨʜʘʢʩʢʠʤ ʨʘʡʦʥʦʤ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʱʘʝʪʩʷ 

(15-25ʤ). ɼʣʷ ʵʪʦʡ ʟʦʥʳ ʭʘʨʘʢʪʝʨʥʳ ʢʦʤʧʣʝʢʩʳ ʘʤʤʦʥʠʪʦʚ: Hoplitoplacenticerasvari 

(Schluter), H. MarrotiCoq., H. bucharenseIljin, Trachyscaphitesgibus (Schluter) ʬʦʨʘʤʠʥʠʬʝʨ: 



87 
 

CibicidoidesaktulagayensisVass, GavelinellapolycentraBrotzen, ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ: 

Amphidontapyrenaica (Leymerie) CeratostreonspinosumMath.,Pycnodontevesiculare (Lam.), 

ʙʨʘʭʠʦʧʦʜ ï NucleatinananclasiCoq. ɺ ɺʘʭʰʩʢʦʤ ʨʘʡʦʥʝ ʦʪʣʦʞʝʥʠʷ ʚʳʰʝ ʨʘʩʩʤʦʪʨʝʥʥʦʡ 

ʟʦʥʳ ʟʘʤʝʱʘʶʪʩʷ ʠʟʚʝʩʪʥʷʢʘʤʠ ʩʝʨʳʤʠ ʠ ʛʦʣʫʙʦʚʘʪʦ-ʩʝʨʳʤʠ, ʤʝʩʪʘʤʠ ʞʝʣʚʘʢʦʚʠʜʥʳʤʠ ʩ 

ʨʝʜʢʠʤʠ ʧʨʦʩʣʦʷʤʠ ʩʝʨʦ-ʟʝʣʝʥʳʭ ʧʝʩʯʘʥʳʭ ʛʣʠʥ. ʄʦʱʥʦʩʪʴ ʟʦʥʳ ʚ ʵʪʦʡ ʨʘʡʦʥʝ 30-80ʤ.  

ɼʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʦʥʳ ʭʘʨʘʢʪʝʨʥʳ: ʘʤʤʦʥʠʪʳ ï Hoplitoplacenticerasmarroti 

(Coq.) H. vari (Schluter), Trachyscaphitescf.gibbus (Schluter), ʜʚʫʩʪʚʦʨʯʘʪʳʝ ʤʦʣʣʶʩʢʠ ï 

Agerostreafalcata (Morton), Pycnodontevesiculare (Lam.), Ceratostreonspinosum (Matheron), 

Amphidontapyrenaica (Leymerie), ExogyraostracinaGoldfus, Liopistacf.aequuivalvisGoldf., 

CamptonectesvirgatumNils. 

ɿʦʥʘ Trachyscaphitepulcherrimus. ɿʦʥʘ ʫʩʪʘʥʦʚʣʝʥʘ ʚ ɻʘʫʨʜʘʢʩʢʦʤ, 

ʖʞʥʦʛʠʩʩʘʨʩʢʦʤ ʠ ɺʘʭʰʩʢʦʤ ʨʘʡʦʥʘʭ. ʆʪʣʦʞʝʥʠʷ ʵʪʦʛʦ ʩʪʨʘʪʦʥʘ ʚ ʧʨʝʜʝʣʘʭ 

ʖʞʥʦʛʠʩʩʘʨʩʢʦʛʦ ʨʘʡʦʥʘ ʩʣʦʞʝʥʳ ʛʦʣʫʙʦʚʘʪʦ-ʩʝʨʳʤʠ ʧʝʩʯʘʥʳʤʠ ʤʝʨʛʝʣʷʤʠ ʩ ʪʦʥʢʠʤʠ 

ʧʨʦʩʣʦʷʤʠ ʩʝʨʳʭ ʛʣʠʥʠʩʪʳʭ ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʪʦʥʢʠʭ ʠ ʨʝʜʢʠʭ ʧʨʦʩʣʦʝʚ ʩʝʨʳʭ ʛʣʠʥ. 

ɺʦʩʪʦʯʥʝʝ (ɺʘʭʰʩʢʠʡ ʨʘʡʦʥ) ʦʪʣʦʞʝʥʠʷ ʟʦʥʳ ʧʨʠʦʙʨʝʪʘʶʪ ʢʘʨʙʦʥʘʪʥʳʡ ʩʦʩʪʘʚ 

(ʛʦʣʫʙʦʚʘʪʦ-ʩʝʨʳʝ ʤʝʨʛʝʣʠ ʠ ʠʟʚʝʩʪʥʷʢʠ). ʄʦʱʥʦʩʪʴ ʟʦʥʳ 15-25ʤ. ɼʣʷ ʵʪʦʛʦ ʩʪʨʘʪʦʥʘ 

ʭʘʨʘʢʪʝʨʝʥ ʩʣʝʜʫʶʱʠʡ ʢʦʤʧʣʝʢʩ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ: ʘʤʤʦʥʠʪʳ 

Trachyscaphitespulcherrimus (Roem.), T. spiniger (Schluter), Glyptoxocerasretrorsum 

(Schluter), ʜʚʫʩʪʚʦʨʯʘʪʳʝ ʤʦʣʣʶʩʢʠ ï Pycnodontevesiculare (Lam.), Chlamyscf.dujardini 

Roemer, CeratostreonspinosumMath., ʙʨʘʭʠʦʧʦʜʳ ï RochatorynchiarochatensisKatz. 

ɿʦʥʘ Didymocerasvancouverensis. ɿʦʥʘ ʫʩʪʘʥʦʚʣʝʥʘ ʚ ʂʘʬʠʨʥʠʛʘʥʩʢʦʤ ʨʘʡʦʥʝ. 

ʆʪʣʦʞʝʥʠʷ ʟʦʥʳ ʩʣʦʞʝʥʳ ʪʦʣʱʝʡ ʩʝʨʳʭ, ʪʝʤʥʦ-ʩʝʨʳʭ, ʧʝʩʯʘʥʳʭ ʤʝʨʛʝʣʝʡ. ɺ ʦʩʥʦʚʘʥʠʠ 

ʤʝʨʛʝʣʝʡ ʧʝʩʯʘʥʠʢʠ ʩʝʨʳʝ ʩ ʢʘʨʙʦʥʘʪʥʳʤ ʮʝʤʝʥʪʦʤ, ʧʝʨʝʭʦʜʷʱʠʝ ʚ ʠʟʚʝʩʪʥʷʢʠ-

ʨʘʢʫʰʝʯʥʠʢʠ ʠ ʠʟʚʝʩʪʥʷʢʠ. ʄʦʱʥʦʩʪʴ ʟʦʥʳ 30-36ʤ. ɺ ʤʝʨʛʝʣʷʭ ʚʩʪʨʝʯʝʥ ʩʣʝʜʫʶʱʠʡ 

ʢʦʤʧʣʝʢʩ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ: ʘʤʤʦʥʠʪʳ ïBaʩulitesanceps Lam., B. vertebralisLam., 

Didymocerascf. vancouverensisGabb., D. Parastevensoni Atabekjanet Khakimov, D. sp.nov, D. 

(?) sp.nov., Glyptoxocerasmʦrtoni Meeket Hayden, Solenocerashumei Douville ʜʚʫʩʪʚʦʨʯʘʪʳʝ 

ʤʦʣʣʶʩʢʠ ï Pycnodontevesicoulare (Lam.), ʨʫʜʠʩʪʦʚ ï Gyropleuracf. Laeviszeravachanensis 

Pojarkova, ʙʨʘʭʠʦʧʦʜ ï Rochatorynchiarochatensis Katz., ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʦʩʪʘʪʢʠ 

ʨʘʜʠʦʣʷʨʠʡ (ʨʘʟʨʝʟ ɸʢʜʞʘʨ). 
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ʉʊʈɸʊʀɻʈɸʌʀʗ ʂɸʄʇɸʅʉʂʀʍ ʆʊʃʆɾɽʅʀʁ ɹʋʍɸʈʆ-ʊɸɼɾʀʂʉʂʆɻʆ ʈɽɻʀʆʅɸ 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʩʪʨʘʪʠʛʨʘʬʠʷ ʢʘʤʧʘʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ɹʫʭʘʨʦ-ʊʘʜʞʠʢʩʢʦʛʦ ʨʝʛʠʦʥʘ, ʚ ʢʦʪʦʨʦʤ 

ʚʳʜʝʣʷʶʪʩʷ ʥʦʚʳʝ ʩʪʨʘʪʦʥʳ ʥʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ ʠ ʘʤʤʦʥʠʪʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʉʪʨʘʪʠʛʨʘʬʠʷ, ɹʫʭʘʨʦ-ʊʘʜʞʠʢʩʢʠʡ ʨʝʛʠʦʥ, ʜʚʫʩʪʚʦʨʯʘʪʳʝ ʤʦʣʣʶʩʢʠ, ʘʤʤʦʥʠʪʳ, 

ʧʘʣʝʦʥʪʦʣʦʛʠʷ.  

 

THE STRATI GRAPHY OF CAMPANIAN DEPOSITS OF BUKHARA -TAJIK REGION  

The article presents the stratigraphy of campanian deposits of Bukhara-Tajik region, in which new 

stratonsare distinguished on the basis of study of bivalve mollusks and ammonites. 

Key words: Stratigraphy, Bukhara-Tajik region, bivalve mollusks, ammonites, paleontology. 
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ʗʪʠʤʦʚ ɸ.ɼʞ., ʉʫʣʝʡʤʘʥʦʚʘ ʄ.ɸ., ɸʙʦʩʦʚ ʉ.ʅ. 

ʊʘʜʞʠʢʩʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʄ.ʉ. ʆʩʠʤʠ 

 

ʀʩʯʝʨʧʳʚʘʶʱʝʝ ʟʥʘʥʠʝ ʤʝʩʪʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʣʶʙʦʛʦ 

ʠʟʫʯʝʥʠʷ ʩʢʘʣʴʥʦʛʦ ʤʘʩʩʠʚʘ. ʄʝʭʘʥʠʢʘ ʩʢʘʣʴʥʳʭ ʧʦʨʦʜ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ ʦ ʧʝʪʨʦʛʨʘʬʠʠ ʠ ʤʠʥʝʨʘʣʦʛʠʠ ʛʦʨʥʳʭ ʧʦʨʦʜ. ʉʣʝʜʫʝʪ ʨʘʟʣʠʯʘʪʴ ʬʠʟʠʢʦ-

ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʩʢʘʣʳ ʢʘʢ ʤʘʪʝʨʠʘʣʘ, ʦʙʨʘʟʫʶʱʝʛʦ ʩʢʘʣʴʥʳʡ ʤʘʩʩʠʚ ʠ ʩʚʦʡʩʪʚʘ 

ʩʢʘʣʴʥʦʛʦ ʤʘʩʩʠʚʘ ʚ ʮʝʣʦʤ. 

ʌʠʟʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʢʘʯʝʩʪʚʦ ʩʢʘʣʴʥʦʡ ʧʦʨʦʜʳ ʢʘʢ 

ʤʘʪʝʨʠʘʣʘ, ʷʚʣʷʶʪʩʷ ʝʸ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʴ ʩʞʘʪʠʶ ʠ ʩʜʚʠʛʫ 

(ʩʮʝʧʣʝʥʠʝ ʠ ʫʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ), ʩʪʨʫʢʪʫʨʘ ʠ ʧʦʨʠʩʪʦʩʪʴ, ʩʪʝʧʝʥʴ ʠ ʢʘʯʝʩʪʚʦ 

ʮʝʤʝʥʪʠʨʦʚʘʥʥʦʩʪʠ, ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʴ ʚʳʚʝʪʨʠʚʘʥʠʶ. 

ʌʠʟʠʯʝʩʢʠʝ ʠ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʩʢʘʣʴʥʦʛʦ ʤʘʩʩʠʚʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʜʨʫʛʠʤʠ 

ʬʘʢʪʦʨʘʤʠ: ʩʪʨʘʪʠʛʨʘʬʠʝʡ; ʩʪʨʫʢʪʫʨʦʡ ʚ ʢʨʫʧʥʦʤ ʤʘʩʰʪʘʙʝ; ʪʝʢʪʦʥʠʢʦʡ (ʥʘʣʠʯʠʝ 

ʩʙʨʦʩʦʚ ʟʦʥ ʨʘʟʣʦʤʘ ʪʨʝʱʠʥ); ʧʨʠʨʦʜʦʡ ʠ ʩʚʦʡʩʪʚʘʤʠ ʟʘʧʦʣʥʷʶʱʠʭ ʪʨʝʱʠʥ ʠ ʧʨʦʩʣʦʡʢʠ 

ʤʘʪʝʨʠʘʣʦʚ; ʚʣʘʞʥʦʩʪʴʶ ʵʪʠʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʩʘʤʦʡ ʩʢʘʣʳ; ʫʛʣʦʤ ʪʨʝʥʠʷ ʚ ʧʦʚʝʨʭʥʦʩʪʷʭ 

ʨʘʟʣʦʤʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʩʢʦʣʴʞʝʥʠʷ; ʧʦʨʦʚʳʤ ʜʘʚʣʝʥʠʝʤ ʟʘʤʝʪʥʦ 

ʫʤʝʥʴʰʘʶʱʠʤ ʪʨʝʥʠʝ; ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʴ ʩʞʘʪʠʶ ʠ ʩʜʚʠʛʫ ʩʢʘʣʴʥʦʛʦ ʤʘʩʩʠʚʘ. 

ʆʪʜʝʣʴʥʳʝ ʙʣʦʢʠ ʩʢʘʣʴʥʦʛʦ ʤʘʩʩʠʚʘ ʠʤʝʶʪ ʧʦʨʳ ʠʣʠ ʤʝʣʢʫʶ ʪʨʝʱʠʥʦʚʘʪʦʩʪʴ, 

ʷʚʣʷʶʱʠʝʩʷ ʧʫʪʷʤʠ ʩʧʣʦʰʥʦʡ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʨʘʚʥʦʤʝʨʥʦʡ ʬʠʣʴʪʨʘʮʠʠ ʥʘʧʦʨʥʳʭ ʚʦʜ. 

ʅʘʨʫʰʝʥʠʷ ʞʝ ʩʧʣʦʰʥʦʩʪʠ ʩʢʘʣʴʥʦʛʦ ʤʘʩʩʠʚʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʤʘʪʝʨʠʘʣʘʤʠ ʩ 

ʦʩʣʘʙʣʝʥʥʦʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʴʶ, ʤʦʛʫʪ ʙʳʪʴ ʧʫʪʷʤʠ ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʡ ʮʠʨʢʫʣʷʮʠʠ 

ʥʘʧʦʨʥʳʭ ʚʦʜ, ʠ ʠʛʨʘʪʁ ʧʝʨʚʦʩʪʝʧʝʥʥʫʶ ʨʦʣʴ ʚ ʧʦʚʝʜʝʥʠʠ ʦʩʥʦʚʘʥʠʷ. 

ʇʦʩʪʝʧʝʥʥʦʝ ʧʦʚʪʦʨʷʶʱʝʝʩʷ ʯʝʨʝʜʦʚʘʥʠʝ ʢʦʥʪʘʢʪʘ ʩ ʚʦʜʦʡ ʠ ʘʪʤʦʩʬʝʨʦʡ ʤʦʞʝʪ 

ʦʙʫʩʣʦʚʠʪʴ ʨʘʟʚʠʪʠʝ ʬʠʟʠʯʝʩʢʦʛʦ ʚʳʚʝʪʨʠʚʘʥʠʷ ʩʢʘʣʴʥʳʭ ʤʘʩʩʠʚʦʚ ʩʦ ʚʩʝʤʠ 

ʚʳʪʝʢʘʶʱʠʤʠ ʦʪʩʶʜʘ ʧʦʩʣʝʜʩʪʚʠʷʤʠ. ʉ ʥʘʠʙʦʣʴʰʠʤʠ ʪʨʫʜʥʦʩʪʷʤʠ ʚ ʛʝʦʣʦʛʠʯʝʩʢʦʤ 

ʦʪʥʦʰʝʥʠʠ ʧʨʠʭʦʜʠʪʩʷ ʚʩʪʨʝʯʘʪʴʩʷ ʧʨʠ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʦʨʦʜʘʭ, ʦʩʦʙʝʥʥʦ ʪʘʢʠʭ, 

ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʦʜʚʝʨʞʝʥʳ ʥʝʩʢʦʣʴʢʠʤ ʮʠʢʣʘʤ ʦʨʦʛʝʥʠʯʝʩʢʠʭ ʩʤʝʱʝʥʠʡ. ɺʦʜʘ ʤʦʞʝʪ 

ʦʢʘʟʳʚʘʪʴ ʥʘ ʩʢʘʣʴʥʳʝ ʧʦʨʦʜʳ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʝ ʭʠʤʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ. 

ɺʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʟʥʘʥʠʷ ʩʚʦʡʩʪʚ ʠ ʭʘʨʘʢʪʝʨ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ 

ʦʩʥʦʚʥʦʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʠ ʵʢʦʥʦʤʠʯʥʦʩʪʠ ʧʣʦʪʠʥ ʠ ʧʦʜʟʝʤʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʝʭʘʥʠʢʘ ʛʦʨʥʳʭ ʧʦʨʦʜ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʣʫʯʠʣʘ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ. ʆʜʥʘʢʦ, ʝʱʸ ʥʝʦʙʭʦʜʠʤʦ ʠʩʩʣʝʜʦʚʘʪʴ ʤʥʦʞʝʩʪʚʦ ʚʦʧʨʦʩʦʚ. 

ʊʨʫʜʥʦʩʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʛʦʨʥʳʝ ʧʦʨʦʜʳ ʥʝ ʷʚʣʷʶʪʩʷ ʥʝʦʜʥʦʨʦʜʥʳʤʠ, ʥʝ 
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ʠʟʦʪʨʦʧʥʳʤʠ ʠ ʢʨʦʤʝ ʪʦʛʦ, ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘʭʦʜʷʪʩʷ ʚ ʩʣʦʞʥʦʤ ʥʘʧʨʷʞʸʥʥʦʤ 

ʩʦʩʪʦʷʥʠʠ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʭʘʨʘʢʪʝʨʦʤ ʠʭ ʟʘʣʝʛʘʥʠʷ ʠ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʠʛʨʘʶʪ 

ʨʦʣʴ ʢʘʢ çʤʘʢʨʦè, ʪʘʢ ʠ ʤʠʢʨʦ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ. ʂ ʦʙʝʠʤ ʛʨʫʧʧʘʤ ʬʘʢʪʦʨʦʚ 

ʦʪʥʦʩʷʪʩʷ ʪʝʢʪʦʥʠʯʝʩʢʠʝ, ʩʣʝʜʩʪʚʠʝʤ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘʣʠʯʠʝ 

ʤʠʢʨʦʪʨʝʱʠʥ ʠ ʟʦʥ ʜʨʦʙʣʝʥʠʷ ʩʦ ʩʤʝʱʝʥʠʝʤ ʢʨʫʧʥʳʭ ʤʘʩʩʠʚʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ 

ʠ ʥʘʣʠʯʠʝ ʩʢʣʘʜʯʘʪʦʩʪʠ. ʂ ʥʠʤ ʞʝ ʦʪʥʦʩʷʪʩʷ ʦʨʠʝʥʪʘʮʠʷ ʥʘʧʣʘʩʪʦʚʘʥʠʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʩʦʦʨʫʞʝʥʠʶ, ʥʘʣʠʯʠʝ ʠʥʪʨʫʟʠʚʥʳʭ ʧʦʨʦʜ, ʨʘʩʩʝʢʘʶʱʠʭ ʦʩʥʦʚʥʦʡ ʤʘʩʩʠʚ, ʷʚʣʝʥʠʷ 

ʚʳʚʝʪʨʠʚʘʥʠʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʭʠʤʠʯʝʩʢʠʭ, ʤʝʭʘʥʠʯʝʩʢʠʭ ʠ ʪʝʨʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ, 

ʚʣʠʷʥʠʝ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʠ ʪ.ʧ. ʉʧʝʮʠʘʣʴʥʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʪʘʢ ʞʝ ʨʝʛʠʦʥʘʣʴʥʘʷ 

ʩʝʡʩʤʠʯʥʦʩʪʴ ʨʘʡʦʥʘ ʩʦʦʨʫʞʝʥʠʡ. 

ɻʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʟʘʣʝʛʘʥʠʷ ʧʦʨʦʜ ʥʘʨʷʜʫ ʩ ʧʝʨʝʯʠʩʣʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʩʘʤʠʭ ʧʦʨʦʜ ʠʤʝʶʪ ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʚʦʧʨʦʩʝ ʦ ʥʘʧʨʷʞʝʥʥʦʤ 

ʩʦʩʪʦʷʥʠʠ ʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ. 

ɺʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʬʘʢʪʦʨʳ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʘʶʪ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʴ ʩʢʘʣʴʥʦʛʦ 

ʤʘʩʩʠʚʘ ʩʜʚʠʛʫ ʠ ʧʨʦʯʥʦʩʪʴ ʝʛʦ ʥʘ ʩʞʘʪʠʝ ʠ ʨʘʩʪʷʞʝʥʠʝ ʠ ʫʚʝʣʠʯʠʚʘʶʪ ʝʛʦ. 

ɼʝʬʦʨʤʘʮʠʦʥʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʝʣʠʯʠʥʘʤʠ, ʦʧʨʝʜʝʣʸʥʥʳʤʠ ʩʦʙʩʪʚʝʥʥʦ 

ʜʣʷ ʩʢʘʣʳ ʠ ʣʘʙʦʨʘʪʦʨʠʠ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʝʸ ʦʙʨʘʟʮʦʚ. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʨʘʩʯʝʪʘʭ ʧʣʦʪʠʥ ʙʦʣʴʰʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʫʧʨʫʛʦ ʧʣʘʩʪʠʯʝʩʢʦʝ 

ʧʦʚʝʜʝʥʠʝ ʩʢʘʣʴʥʦʛʦ ʦʩʥʦʚʘʥʠʷ, ʦʧʨʝʜʝʣʷʝʤʦʝ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʤʦʜʫʣʝʤ 

ʜʝʬʦʨʤʘʮʠʠ ʧʦʨʦʜʳ. ˒̐ ̏ ̑ʠ ʩʦʦʪʥʦʰʝʥʠʝʤ ʤʦʜʫʣʝʡ ʧʦʨʦʜʳ ʠ ʙʝʪʦʥʘ ˒̐ ̏̑˒̂ ̆ʚ̓ʦ ʚʩʝʭ 

ʪʦʯʢʘʭ ʦʩʥʦʚʘʥʠʷ ʧʣʦʪʠʥʳ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʚʘʞʥʦ ʬʠʢʩʠʨʦʚʘʪʴ ʟʦʥʳ ʧʦʨʦʜʳ ʩ 

ʥʘʠʙʦʣʴʰʝʡ ʜʝʬʦʨʤʠʨʫʝʤʦʩʪʴʶ ʠ ʦʧʨʝʜʝʣʠʪʴ ʢʨʠʚʫʶ ʠʟʤʝʥʝʥʠʷ ʜʝʬʦʨʤʘʮʠʡ ʩʢʘʣʴʥʦʛʦ 

ʤʘʩʩʠʚʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʦʩʥʦʚʘʥʠʷ ʢʘʢ ʬʫʥʢʮʠʶ ʥʘʧʨʷʞʝʥʠʡ. ɿʜʝʩʴ ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ ʠ ʚʣʠʷʥʠʝ ʚʦʜʳ ʥʘ ʦʩʥʦʚʘʥʠʝ ʧʣʦʪʠʥ. ɼʝʡʩʪʚʠʷ ʚʦʜʳ ʥʘ ʪʦʣʱʫ ʛʦʨʥʳʭ ʧʦʨʦʜ 

ʤʦʞʝʪ ʧʨʦʷʚʣʷʪʴʩʷ ʚ ʪʨʝʭ ʚʠʜʘʭ: ʘ) ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ (ʧʨʦʪʠʚʦʜʘʚʣʝʥʠʷ ʠ 

ʧʦʨʦʚʦʛʦ ʜʘʚʣʝʥʠʷ); ʙ) ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ (ʜʘʚʣʝʥʠʷ ʧʨʠ ʜʚʠʞʝʥʠʠ ʧʦʪʦʢʘ ʥʝʩʫʱʝʛʦ 

ʤʘʪʝʨʠʘʣʳ ʨʘʟʤʳʚʘ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʚ ʪʦʣʱʝ ʧʦʨʦʜʳ ʩʢʚʦʟʥʳʭ ʢʘʥʘʣʦʚ); ʚ) ʬʠʟʠʯʝʩʢʦʛʦ 

ʠʣʠ ʭʠʤʠʯʝʩʢʦʛʦ ʠʟʤʝʥʝʥʠʷ ʩʢʘʣʳ ʥʘ ʢʦʥʪʘʢʪʝ ʩ ʪʝʢʫʱʝʡ ʚʦʜʦʡ. 

ʇʦ ʤʘʪʝʨʠʘʣʘʤ VIII  ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʢʦʥʛʨʝʩʩʘ ʧʦ ʙʦʣʴʰʠʤ ʧʣʦʪʠʥʘʤ ʚ ʜʦʢʣʘʜʝ ʄ. 

ɹʦʨʜʵ ʠ ʜʨ. (ʌʨʘʥʮʠʷ) çʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʚʦʜʳ ʥʘ ʩʢʘʣʴʥʦʝ ʦʩʥʦʚʘʥʠʝ 

ʧʣʦʪʠʥʳ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʜʝʬʦʨʤʘʪʠʚʥʦʩʪʴ ʚʦʜʦʥʘʩʳʰʝʥʥʳʭ ʧʦʨʦʜ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ, 

ʯʝʤ ʩʫʭʠʭ (ʨʠʩ.1)è.  

 
ʈʠʩ.1 ɿʘʚʠʩʠʤʦʩʪʴ ʜʝʬʦʨʤʘʪʠʚʥʦʩʪʠ ʧʦʨʦʜ ʦʪ ʥʘʩʳʱʝʥʠʷ ʚʦʜʦʡ. ʘ ï ʧʦ ʥʘʪʫʨʥʳʤ ʠʩʧʳʪʘʥʠʷʤ ʥʘ ʤʝʩʪʝ ʜʦ 

ʥʘʩʳʱʝʥʠʷ; ʙ ï ʪʦ ʞʝ ʧʦʩʣʝ ʚʦʜʦʥʘʩʳʱʝʥʠʷ; ʚ ï ʧʦ ʣʘʙʦʨʘʪʦʨʥʳʤ ʦʙʨʘʟʮʘʤ ʜʦ ʚʦʜʦʥʘʩʳʱʝʥʠʷ; ʛ ï ʪʦ ʞʝ 

ʧʦʩʣʝ ʚʦʜʦʥʘʩʳʱʝʥʠʷ 
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ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʨʘʟʜʘʚʣʠʚʘʥʠʶ ʥʝʢʦʪʦʨʳʭ ʩʢʘʣʴʥʳʭ ʧʦʨʦʜ ʚʦ ʚʣʘʞʥʦʤ ʩʦʩʪʦʷʥʠʠ 

ʩʥʠʞʘʝʪʩʷ ʜʦ 50% ʥʦʨʤʘʣʴʥʦʡ ʚʝʣʠʯʠʥʳ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʦʨʦʜ ʚ ʩʫʭʦʤ ʚʠʜʝ. ɺ ʜʨʫʛʠʭ 

ʩʣʫʯʘʷʭ ʚʣʘʞʥʳʝ ʧʦʨʦʜʳ ʩ ʚʳʩʦʢʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʨʘʟʜʘʚʣʠʚʘʥʠʶ (100-360 ʢʛ/ʩʤ
2
) ʧʨʠ 

ʚʳʩʳʭʘʥʠʠ ʩʠʣʴʥʦ ʦʩʣʘʙʣʷʶʪʩʷ, ʠʥʦʛʜʘ ʨʘʩʩʳʧʘʷʩʴ ʜʦ ʧʨʝʚʨʘʱʝʥʠʷ ʚ ʧʝʩʦʢ.  

ʍʠʤʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʚʦʜʳ ʤʦʞʝʪ ʙʳʪʴ ʝʱʸ ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳʤ, ʯʝʤ ʬʠʟʠʯʝʩʢʦʝ 

ʠʟʤʝʥʝʥʠʝ ʚ ʩʢʘʣʝ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʧʳʪʦʚ ʥʘ ʦʙʨʘʟʮʘʭ ʨʘʟʣʠʯʥʳʭ 

ʧʦʨʦʜ, ʧʦʜʚʝʨʛʥʫʪʳʭ ʜʝʡʩʪʚʠʶ ʚʦʜʳ ʠ ʚʦʟʜʫʭʘ. 

ɼʝʡʩʪʚʠʝ ʚʦʜʳ ʧʨʠ ʥʘʣʠʯʠʠ ʪʨʝʱʠʥ ʚ ʧʦʨʦʜʘʭ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʯʠʥʦʡ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠ ̫ʥʘʧʨʷʞʝʥʠʡ, ʩʥʠʞʝʥʠ ̫ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʜʘʞʝ ʧʦʜʚʠʞʝʢ ʧʦʨʦʜʳ (ʨʠʩ.2 

ʠ 3). ʆʜʥʘʢʦ, ʚʝʩʴʤʘ ʪʨʫʜʥʦ ʫʩʪʘʥʦʚʠʪʴ ʪʦʯʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʛʨʫʟʦʢ ʠ ʫʩʠʣʠʡ ʚ 

ʪʨʝʱʠʥʦʚʘʪʳʭ ʧʦʨʦʜ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʜʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʧʨʦʝʢʪʘ ʧʣʦʪʠʥʳ 

ʜʦʣʞʥʳ ʷʚʣʷʪʴʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʩʥʦʚʘʥʠʷ, ʫʚʷʟʘʥʥʳʝ ʩ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ 

ʫʩʣʦʚʠʷʤʠ ʩʪʚʦʨʘ. ʃʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʨʘʟʮʦʚ ʧʦʨʦʜʳ ʷʚʣʷʶʪʩʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ, ʥʦ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʳ. 

ɻʝʦʣʦʛʠʯʝʩʢʠʝ ʚʦʧʨʦʩ rʠ ʚʣʠʷʥʠʝ ʦʩʦʙʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʧʣʦʪʠʥ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʭʦʜʝ ʨʘʙʦʪʳ VIII  ʢʦʥʛʨʝʩʩʘ. ʆʥʠ ʢʘʩʘʣʠʩʴ ʚʦʧʨʦʩʦʚ ʦ 

ʪʨʝʙʦʚʘʥʠʷʭ, ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʢ ʩʢʘʣʴʥʦʤʫ ʦʩʥʦʚʘʥʠʶ ʚʳʩʦʢʠʭ ʧʣʦʪʠʥ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʛʝʦʣʦʛʠʠ. ʆʩʥʦʚʥʳʤʠ ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ: 

ʘ) ʆʩʥʦʚʘʥʠʝ ʧʣʦʪʠʥʳ ʜʦʣʞʥʦ ʙʳʪʴ ʩʧʦʩʦʙʥʦ ʚʦʩʧʨʠʥʠʤʘʪʴ ʥʘʛʨʫʟʢʠ, ʧʝʨʝʜʘʚʘʝʤʳʝ 

ʥʘ ʥʝʛʦ ʧʣʦʪʠʥʦʡ, ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʦʧʘʩʥʳʭ ʜʝʬʦʨʤʘʮʠʡ; 

ʙ) ʇʦʨʦʜʘ ʦʩʥʦʚʘʥʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʦʡ, ʯʪʦʙʳ ʥʝ 

ʚʦʟʥʠʢʣʘ ʦʧʘʩʥʘʷ ʬʠʣʴʪʨʘʮʠʷ ʧʦʜ ʩʦʦʨʫʞʝʥʠʝʤ ʠ ʚ ʦʙʭʦʜ ʝʛʦ. 

ʚ) ʂʘʯʝʩʪʚʦ ʧʦʨʦʜʳ ʦʩʥʦʚʘʥʠʷ ʥʝ ʜʦʣʞʥʦ ʩʥʠʞʘʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʣʠʪʝʣʴʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʚʦʜʳ ʧʦʜ ʙʦʣʴʰʠʤ ʜʘʚʣʝʥʠʝʤ. 

 
ʈʠʩ.2. ɼʝʡʩʪʚʠʝ ʪʨʝʱʠʥ ʩʚʦʜ ʥʘ ʩʢʣʦʥ, ʦʙʨʘʟʦʚʘʥʥʳʡ ʩʣʦʠʩʪʳʤʠ ʪʨʝʱʠʥʦʚʘʪʳʤʠ ʧʦʨʦʜʘʤʠ 

 

ʘ ï ʨʘʩʯʝʪʥʘʷ ʩʭʝʤʘ; ʙ ï ʜʠʘʛʨʘʤʤʘ ʩʠʣ. 

0 ï 1 ï ʧʦʚʝʨʭʥʦʩʪʴ ʩʢʣʦʥʘ; 1 ï 4 ï ʦʪʢʨʳʪʘʷ ʪʨʝʱʠʥʘ ʦʪʜʝʣʴʥʦʩʪʠ;  

0 ï 3 ï ʧʦʚʝʨʭʥʦʩʪʴ ʪʨʝʱʠʥʥʳʭ ʚʦʜ; 0 ï 4 ï ʧʘʜʝʥʠʝ ʧʣʘʩʪʦʚ ʧʦʨʦʜʳ; 

”  ʫʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ʧʦʨʦʜʳ; ʉ ï ʩʮʝʧʣʝʥʠʝ ʚ ʰʚʘʭ;Ὃὃ  ʚʝʩ ʧʦʨʦʜʳ ʚ ʦʙʲʝʤʝ 0 ï

3ï4;ὋὊὃ  ʚʝʩ ʧʦʨʦʜʳ ʚ ʦʙʲʝʤʝ 0 ï 3 ï 1; ‌  ʫʛʦʣ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦ ʦʙʨʫʰʝʥʠʷ; ‍  ʫʛʦʣ 

ʥʘʢʣʦʥʘ ʧʣʘʩʪʦʚ ʧʦʨʦʜʳ ʢ ʛʦʨʠʟʦʥʪʫ; ̕  ʫʛʦʣ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʩʣʝ ʦʙʨʫʰʝʥʠʷ. 

ɼʘʚʣʝʥʠʝ ʚʦʜʳ ʧʨʠ ʫʩʪʦʡʯʠʚʦʩʪʠ: 

ר =
Ὤ‫

2

ὧέί‍
; 
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ר < ὔὸὫ‍+ ὔὸὫ”+ ὅ; 

 
ʈʠʩ.3. ʆʙʨʫʱʝʥʠʝ ʩʢʘʣʴʥʦʛʦ ʩʢʣʦʥʘ ʧʦʜ ʚʣʠʷʥʠʝʤ ʚʦʜʳ, ʬʠʣʴʪʨʫʶʱʝʡ ʠʟ ʥʘʧʦʨʥʦʛʦ ʪʫʥʥʝʣʷ 

 

1 ï ʥʘʧʦʨʥʳʡ ʪʫʥʥʝʣʴ; 2 ï ʩʪʘʣʴʥʦʡ ʚʦʜʦʚʦʜ;0 ï 4 ï ʧʦʚʝʨʭʥʦʩʪʴ ʩʢʣʦʥʘ ʜʦ 

ʦʙʨʫʰʝʥʠʷ; 3 ï 4 ï ʧʦʚʝʨʭʥʦʩʪʴ ʩʢʣʦʥʘ ʧʦʩʣʝ ʦʙʨʫʰʝʥʠʷ;  

‌= 270  ʫʛʦʣ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦ ʦʙʨʫʰʝʥʠʷ; •= 580  ʫʛʦʣ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʩʣʝ 

ʦʙʨʫʰʝʥʠʷ; ‍= 410  ʫʛʦʣ ʥʘʢʣʦʥʘ ʧʣʘʩʪʦʚ ʧʦʨʦʜʳ ʢ ʛʦʨʠʟʦʥʪʫ; 

5 ï ʩʣʘʥʮʝʚʘʪʳʝ ʛʥʝʡʩʳ; 6 ï ʩʣʘʥʮʝʚʘʪʳʝ ʛʨʘʬʠʪʳ; 7 ï ʩʣʘʥʮʝʚʘʪʘʷ ʩʣʶʜʘ; 8 ï 

ʠʟʚʝʩʪʥʷʢʠ. 

ʉ ʵʪʠʭ ʧʦʟʠʮʠʡ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʣʠʷʥʠʝ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʥʘ ʚʦʧʨʦʩʳ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʩʥʦʚʘʥʠʡ. 

ʇʨʠ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʯʥʳʭ ʧʦʨʦʜʘʭ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʢʘʣʴʥʳʭ ʤʘʩʩʠʚʦʚ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʫʯʸʥʳʭ ʜʦʣʦʞʠʚʰʠʭ ʨʝʟʫʣʴʪʘʪʳ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʢʦʥʛʨʝʩʩʝ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʣʠʰʴ 

ʜʝʬʝʢʪʘʤʠ ʩʪʨʫʢʪʫʨʳ ʤʘʩʩʠʚʘ-ʨʘʟʣʦʤʘ, ʩʙʨʦʩʘʤʠ, ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʪʨʝʱʠʥʘʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʧʣʦʪʠʥ ʥʘ ʩʢʘʣʴʥʳʭ ʧʦʨʦʜʘʭ ʥʝʦʙʭʦʜʠʤʦ 

ʜʝʪʘʣʴʥʦ ʫʯʠʪʳʚʘʪʴ ʚʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʬʘʢʪʦʨʳ, ʫʯʸʪ ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ 

ʟʥʘʯʝʥʠʝ. 
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ɺʃʀʗʅʀɽ ʀʅɾɽʅɽʈʅʆ-ɻɽʆʃʆɻʀʏɽʉʂʀʍ ʋʉʃʆɺʀʁ ʅɸ ʇʈʆɽʂʊʀʈʆɺɸʅʀɽ ʇʃʆʊʀʅ 
ɺ ʩʪʘʪʴʝ ʠʟʣʦʞʝʥ rʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʚʣʠʷʶʱʠʝ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʣʦʪʠʥ. ʋʯʸʪ 

ʵʪʠʭ ʫʩʣʦʚʠʡ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʫʤʝʥʴʰʝʥʠ ̫ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʠ ʩʢʘʣʴʥʦʛʦ ʤʘʩʩʠʚʘ ʩʜʚʠʛʫ, ʧʦʚʳʩʠʪʴ ʝʛʦ 

ʧʨʦʯʥʦʩʪ ɹʥʘ ʩʞʘʪʠʝ, ʫʤʝʥʴʰʠʪʴ ʜʝʬʦʨʤʠʨʫʝʤʦʩʪʴ ʛʨʫʥʪʦʚ ʦʩʥʦʚʘʥʠʷ ʠ ʧʦʚʳʩʠʪʴ ʠʭ ʩʝʡʩʤʦʫʩʪʦʡʯʠʚʦʩʪʴ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʧʣʦʪʠʥʘ, ʩʢʘʣʴʥʳʡ ʤʘʩʩʠʚ, 

ʩʝʡʩʤʦʫʩʪʦʡʯʠʚʦʩʪʴ. 

 

INFL UENCE OF ENGINEERING -GEOLOGICAL CONDITIONS FOR DESIGNING PLATINS  

The article describes the engineering-geological conditions affecting the design of platinum. Allowance for 

these conditions avoids a decrease in the resistance of the rock massif to a shear, increases its compressive strength, 

reduces the deformability of the base soils and increases their seismic resistance. 

Key words: engineering-geological conditions, platinum, rock massif, seismic resistance. 
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ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʘʭ: ʗʪʠʤʦʚ ɸ.ɼʞ. ï ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ çʇʦʜʟʝʤʥʳʝ ʩʦʦʨʫʞʝʥʠʷ, 

ʦʩʥʦʚʘʥʠʷ ʠ ʬʫʥʜʘʤʝʥʪʳè ʊʘʜʞʠʢʩʢʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʄ. ʆʩʠʤʠ 

ʉʫʣʝʡʤʘʥʦʚʘ ʄ.ɸ. ï ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ çʇʦʜʟʝʤʥʳʝ ʩʦʦʨʫʞʝʥʠʷ, ʦʩʥʦʚʘʥʠʷ ʠ 

ʬʫʥʜʘʤʝʥʪʳè ʊʘʜʞʠʢʩʢʦʛʦ ʪʝʭʥʠʯʝʩʤʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʄ. ʆʩʠʤʠ 

ɸʙʦʩʦʚ ʉ.ʅ. ï ʤʘʛʠʩʪʨ 1ïʛʦ ʛʦʜʘ ʦʙʫʯʝʥʠʷ ʢʘʬʝʜʨʳ çʇʦʜʟʝʤʥʳʝ ʩʦʦʨʫʞʝʥʠʷ, ʦʩʥʦʚʘʥʠʷ ʠ ʬʫʥʜʘʤʝʥʪʳè 

ʊʘʜʞʠʢʩʢʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʄ. ʆʩʠʤʠ. ʊʝʣʝʬʦʥ: (+992) 985-75-75-07. ɽ-mail: 

saifullo_9494@mail.ru  

 

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʂʆʉʄʀʏɽʉʂʀʍ ʉʅʀʄʂʆɺ ʀ ɻʀʉ ʇʈʀ 

ʂɸʈʊʀʈʆɺɸʅʀʀ ʆʇʆʃɿʅɽʁ ʊɸɼɾʀʂʀʉʊɸʅɸ 

 

ʀʱʫʢ ʅ.ʈ., ʀʱʫʢ ɸ.ʈ., ʉʘʠʜʦʚ ʄ.ʉ. 

ɻʣʘʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʛʝʦʣʦʛʠʠ ʧʨʠ ʇʨʘʚʠʪʝʣʴʩʪʚʝ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ, 

ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ, ʩʝʡʩʤʦʩʪʦʡʢʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʩʝʡʩʤʦʣʦʛʠʠ ɸʅ ʈʊ, 

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ ɻʂɿʋɻ ʈʊ 

 

ɼʦ ʩʠʭ ʧʦʨ ʜʣʷ ʦʮʝʥʢʠ ʦʧʦʣʟʥʝʚʦʡ ʦʧʘʩʥʦʩʪʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʳʧʦʣʥʷʣʠʩʴ ʨʘʙʦʪʳ ʧʦ 

ʢʘʨʪʠʨʦʚʘʥʠʶ ʫʞʝ ʧʨʦʷʚʠʚʰʠʭʩʷ ʦʪʜʝʣʴʥʳʭ ʦʧʦʣʟʥʝʡ. ɽʜʠʥʩʪʚʝʥʥʦʝ ʠʩʢʣʶʯʝʥʠʝ 

ʩʦʩʪʘʚʣʷʶʪ ʨʘʙʦʪʳ ʧʦ ʧʨʦʛʨʘʤʤʝ ʂʀʇʈ (ʢʦʤʧʣʝʢʩʥʘʷ ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ ʧʨʠʨʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ), ʚʳʧʦʣʥʷʚʰʠʝʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʚ 1980-1986 ʛʛ.[1]. ʕʪʦ 

ʙʳʣ ʧʝʨʚʳʡ ʧʨʦʝʢʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʜʣʷ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʠ 

ʢʘʨʪʠʨʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʚʢʣʶʯʘʷ ʧʨʠʨʦʜʥʳʝ ʦʧʘʩʥʳʝ ʧʨʦʮʝʩʩʳ ʠ ʷʚʣʝʥʠʷ. 

ʄʘʩhʪʘʙ ʚʩʝʭ ʢʘʨʪ ʙʳʣ 1:500000. 

ʉʦʩʪʘʚʣʝʥʥʘʷ ʚ ʨʘʤʢʘʭ ʵʪʦʛʦ ʧʨʦʝʢʪʘ ʢʘʨʪʘ çʕʢʟʦʛʝʥʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʠ 

ʷʚʣʝʥʠʷè [2], ʦʪʨʘʞʘʣʘ ʥʝ ʪʦʣʴʢʦ ʝʜʠʥʠʯʥʳʝ ʦʪʜʝʣʴʥʳʝ ʦʧʦʣʟʥʠ, ʥʦ ʠ ʟʦʥʳ ʠʭ 

ʧʣʦʱʘʜʥʦʛʦ ʨʘʟʚʠʪʠʷ (ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʦʟʥʝʦʧʘʩʥʳʝ ʫʯʘʩʪʢʠ). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʠʣʘʩʴ ʩʠʪʫʘʮʠʷ ʩ ʜʦʩʪʫʧʥʦʩʪʴʶ ʨʝʟʫʣʴʪʘʪʦʚ ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠ ʧʦʤʦʱʠ ʩʧʫʪʥʠʢʦʚ, ʫʚʝʣʠʯʠʣʘʩʴ ʨʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʢʦʩʤʠʯʝʩʢʠʭ 

ʩʥʠʤʢʦʚ, ʦʥʠ ʩʪʘʣʠ ʜʦʩʪʫʧʥʳ ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ.  

ʂʦʩʤʠʯʝʩʢʠʝ ʩʥʠʤʢʠ ʧʦʟʚʦʣʷʶʪ ʥʝ ʪʦʣʴʢʦ ʚʳʷʚʠʪʴ ʦʪʜʝʣʴʥʳʝ ʦʧʦʣʟʥʠ, ʦʩʦʙʝʥʥʦ ʚ 

ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʤʝʩʪʘʭ, ʥʦ ʠ ʦʧʨʝʜʝʣʷʪʴ ʫʯʘʩʪʢʠ (ʠʣʠ ʟʦʥʳ), ʥʘ ʢʦʪʦʨʳʭ ʦʧʦʣʟʥʝʚʳʝ 

ʧʨʦʮʝʩʩʳ ʧʨʦʷʚʣʷʣʠʩʴ, ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠ ʤʦʛʫʪ ʧʨʦʷʚʣʷʪʴʩʷ ʚ ʙʫʜʫʱʝʤ 

[3,4]. ʕʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʧʨʠ ʦʮʝʥʢʝ ʫʷʟʚʠʤʦʩʪʠ ʥʘʨʦʜʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, 

ʧʦʩʢʦʣʴʢʫ ʧʨʦʷʚʠʚʰʠʡʩʷ (ʟʘʚʝʨʰʠʚʰʠʡʩʷ) ʦʧʦʣʟʥʝʚʦʡ ʧʨʦʮʝʩʩ ʫʞʝ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʝʛʦ ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʥʘʩʝʣʝʥʠʷ ʠʣʠ ʢʘʢʦʛʦ-ʣʠʙʦ 

ʦʙʲʝʢʪʘ.  

ɼʨʫʛʦʝ ʜʝʣʦ, ʢʦʛʜʘ ʧʨʦʮʝʩʩ ʷʚʣʷʝʪʩʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤ ʚʦ ʚʨʝʤʝʥʠ ʠ ʤʦʞʝʪ 

ʧʨʦʷʚʠʪʴʩʷ ʚ ʙʫʜʫʱʝʤ, ʧʨʝʜʩʪʘʚʣʷʷ ʩʦʙʦʡ ʦʧʘʩʥʦʩʪʴ. ʀʤʝʥʥʦ ʪʘʢʠʝ ʧʨʦʮʝʩʩʳ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʥʘʠʙʦʣʴʰʫʶ ʫʛʨʦʟʫ. ʆʩʦʙʝʥʥʦ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ, ʫʜʘʣʝʥʥʳʝ ʫʛʨʦʟʳ, ʢʦʛʜʘ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʧʘʩʥʦʛʦ ʦʧʦʣʟʥʝʚʦʛʦ ʧʨʦʮʝʩʩʘ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʚʙʣʠʟʠ, ʥʘʧʨʠʤʝʨ, 

ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ, ʥʦ, ʧʨʦʷʚʠʚʰʠʩʴ ʥʘ ʢʘʢʦʤ-ʪʦ ʦʪʜʘʣʝʥʠʠ ʦʪ ʥʝʛʦ (ʠʥʦʛʜʘ ʜʝʩʷʪʢʠ 

ʢʠʣʦʤʝʪʨʦʚ), ʦʧʦʣʟʝʥʴ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʝʨʝʢʨʳʪʠʶ ʨʫʩʣʘ ʨʝʢʠ ʠ ʩʦʟʜʘʥʠʶ ʚʨʝʤʝʥʥʦʛʦ 

ʦʟʝʨʘ, ʧʦʩʣʝʜʫʶʱʠʡ ʧʨʦʨʳʚ ʢʦʪʦʨʦʛʦ ʤʦʞʝʪ ʦʙʨʘʟʦʚʘʪʴ ʩʝʣʝʚʦʡ ʧʦʪʦʢ, ʦʧʘʩʥʳʡ ʜʣʷ 

ʫʜʘʣʝʥʥʳʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʠʞʝ ʧʦ ʪʝʯʝʥʠʶ. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʦʷʚʠʣʦʩʴ ʥʦʚʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʧʦʟʚʦʣʷʶʱʝʝ ʙʦʣʝʝ ʪʦʯʥʦ ʠ 

ʦʙʦʩʥʦʚʘʥʥʦ ʩʦʧʦʩʪʘʚʣʷʪʴ ʨʝʟʫʣʴʪʘʪʳ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ. ʈʘʥʴʰʝ 

ʨʝʟʫʣʴʪʘʪʳ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʧʝʨʝʥʦʩʠʣʠʩʴ ʥʘ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʚʠʟʫʘʣʴʥʦ ʧʫʪʸʤ 

ʩʨʘʚʥʝʥʠʷ ʦʪʜʝʰʠʬʨʠʨʦʚʘʥʥʳʭ ʩʥʠʤʢʦʚ ʩ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʢʘʨʪʦʡ ʤʝʩʪʥʦʩʪʠ. ʊʘʢʦʡ 

ʧʦʜʭʦʜ ʥʝ ʧʦʟʚʦʣʷʣ ʪʦʯʥʦ ʧʨʠʚʷʟʳʚʘʪʴ ʫʯʘʩʪʢʠ ʨʘʟʚʠʪʠʷ ʦʧʦʣʟʥʝʡ ʠ ʠʩʢʘʞʘʣ ʠʭ ʧʣʦʱʘʜʴ. 

ʂʘʯʝʩʪʚʦ ʩʦʩʪʘʚʣʝʥʠʷ ʢʘʨʪ ʟʘʚʠʩʝʣʦ ʦʪ ʦʧʳʪʥʦʩʪʠ ʠ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠʩʧʦʣʥʠʪʝʣʷ. ʉ 
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ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɻʀʉ ʪʝʭʥʦʣʦʛʠʡ ʚ ʨʘʟʳ ʚʳʨʦʩʣʘ ʪʦʯʥʦʩʪʴ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʦʧʦʣʟʥʝʡ ʠ 

ʟʦʥ ʠʭ ʨʘʟʚʠʪʠʷ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʠʭ ʧʘʨʘʤʝʪʨʦʚ [4]. 

ʅʘʜʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʚʳʷʚʣʝʥʠʝ ʦʧʦʣʟʥʝʦʧʘʩʥʳʭ ʟʦʥ ʜʝʣʦ ʥʝ ʧʨʦʩʪʦʝ ʠ ʪʨʝʙʫʝʪ ʫʯʝʪʘ 

ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʧʨʦʮʝʩʩʘʭ ʨʘʟʚʠʪʠʷ ʠ ʧʨʦʷʚʣʝʥʠʷ ʦʧʦʣʟʥʝʡ. ʅʝ ʛʦʚʦʨʷ 

ʫʞʝ ʦ ʪʦʤ, ʯʪʦ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʦʧʦʣʟʥʝʡ ʩʘʤʘ ʧʦ ʩʝʙʝ ʩʣʦʞʥʘʷ ʩʪʨʫʢʪʫʨʘ.  

ʀʥʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ, ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʩʣʦʞʥʦʩʪʴʶ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʪʘʢʞʝ ʢʘʢ ʠ 

ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ. 

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʫʯʠʪʳʚʘʣʦʩʴ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʚʣʠʷʥʠʝ ʤʦʨʬʦʣʦʛʠʠ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʨʦʜ ʥʘ ʩʢʣʦʥʘʭ ʥʘ ʨʘʟʚʠʪʠʝ ʦʧʦʣʟʥʝʚʳʭ 

ʧʨʦʮʝʩʩʦʚ. ʂʘʢ ʧʨʘʚʠʣʦ, ʙʦʣʴʰʝ ʚʩʝʛʦ ʦʧʦʣʟʥʝʡ ʨʘʟʚʠʚʘʝʪʩʷ ʥʘ ʩʢʣʦʥʘʭ ʢʨʫʪʠʟʥʦʡ ʦʪ 5
0
 

ʜʦ 30Á ʠ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʚ ʤʷʛʢʠʭ, ʨʳʭʣʳʭ ʧʦʨʦʜʘʭ, ʙʦʣʝʝ ʩʠʣʴʥʦ ʧʦʜʚʝʨʞʝʥʥʳʭ 

ʩʝʟʦʥʥʦʤʫ ʚʣʠʷʥʠʶ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʢʦʨʝʥʥʳʭ ʩʢʘʣʴʥʳʭ ʧʦʨʦʜ. ɺ 

ʙʦʣʝʝ ʤʦʱʥʳʭ ʪʦʣʱʘʭ ʨʳʭʣʳʭ ʧʦʨʦʜ (ʣʝʩʩʦʚʠʜʥʳʝ ʩʫʛʣʠʥʢʠ, ʩʫʧʝʩʠ), ʨʘʩʧʦʣʦʞʝʥʥʳʭ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʥʠʞʥʠʭ ʯʘʩʪʷʭ ʩʢʣʦʥʦʚ, ʚʦʟʥʠʢʘʶʪ ʙʦʣʝʝ ʛʣʫʙʦʢʦ ʩʠʜʷʱʠʝ ʦʧʦʣʟʥʠ, ʯʘʩʪʦ 

ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʠ ʩʧʦʩʦʙʥʳʝ ʢ ʚʪʦʨʠʯʥʦʤʫ ʧʨʦʷʚʣʝʥʠʶ. ʊʦ ʝʩʪʴ, ʥʘ ʢʨʫʧʥʦʤ ʦʧʦʣʟʥʝʚʦʤ 

ʪʝʣʝ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʥʦʚʳʝ ʥʝʫʩʪʦʡʯʠʚʳʝ ʫʯʘʩʪʢʠ, ʩʤʝʱʘʶʱʠʝʩʷ ʚʥʠʟ ʧʦ ʩʢʣʦʥʫ. ɹʣʠʞʝ 

ʢ ʚʦʜʦʨʘʟʜʝʣʴʥʦʡ ʯʘʩʪʠ ʩʢʣʦʥʘ ʦʧʦʣʟʥʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʤʝʣʢʦ ʩʠʜʷʱʠʝ ʠ ʤʝʥʴʰʝʛʦ ʦʙʲʝʤʘ. 

ʅʘʜʦ ʦʪʤʝʪʠʪʴ ʝʱʝ ʦʯʝʥʴ ʚʘʞʥʫʶ ʦʩʦʙʝʥʥʦʩʪʴ ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ, 

ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʣʝʩʩʦʚʳʭ ʧʦʨʦʜʘʭ. ʕʪʦ ʚʘʞʥʦ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʦʧʦʣʟʥʝʟʘʱʠʪʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʦʮʝʥʢʝ ʨʠʩʢʘ. ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʦʧʦʣʟʥʠ ʚ ʣʝʩʩʦʚʳʭ ʧʦʨʦʜʘʭ ʥʘʯʠʥʘʶʪʩʷ ʩ 

ʤʦʤʝʥʪʘ ʧʨʦʩʘʜʢʠ ʤʘʩʩʠʚʘ ʧʦʨʦʜ ʥʘ ʩʢʣʦʥʝ, ʢʦʪʦʨʘʷ ʚʳʟʳʚʘʝʪʩʷ ʢʘʢ ʧʨʦʮʝʩʩʘʤʠ 

ʧʨʦʩʘʜʢʠ, ʪʘʢ ʠ ʩʫʬʬʦʟʠʝʡ. ɼʘʣʝʝ ʧʨʠ ʜʚʠʞʝʥʠʠ ʚʥʠʟ ʧʦ ʩʢʣʦʥʫ ʵʪʦʪ ʤʘʩʩʠʚ ʧʨʝʚʨʘʱʘʝʪʩʷ 

ʚ ʛʨʷʟʝʚʦʡ ʧʦʪʦʢ, ʩʧʦʩʦʙʥʳʡ ʧʨʦʜʚʠʥʫʪʴʩʷ ʥʘ ʙʦʣʴʰʦʝ ʨʘʩʩʪʦʷʥʠʝ, ʥʘʧʨʠʤʝʨ, ʧʦʚʝʨʥʫʪʴ 

ʚʥʠʟ ʧʦ ʜʦʣʠʥʝ ʠ ʧʨʝʚʨʘʪʠʪʴʩʷ ʚ ʩʝʣʝʚʦʡ ʧʦʪʦʢ. ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʦʮʝʥʢʝ 

ʨʠʩʢʘ ʦʪ ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʣʝʩʩʦʚʳʭ ʧʦʨʦʜʘʭ [8,9,10].  

ʅʠʞʝ, ʧʨʠʚʦʜʠʪʩʷ ʢʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʧʦʣʟʥʝʡ ʠ ʦʧʦʣʟʥʝʚʦʡ 

ʦʧʘʩʥʦʩʪʠ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʉʦʛʜʠʡʩʢʦʡ ʦʙʣʘʩʪʠ, ʨʘʡʦʥʘʤ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʧʦʜʯʠʥʝʥʠʷ, 

ʍʘʪʣʦʥʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ɻɹɸʆ. 

ʉʦʛʜʠʡʩʢʘʷ ʦʙʣʘʩʪʴ. ʆʧʦʣʟʥʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʦʛʜʠʡʩʢʦʡ ʦʙʣʘʩʪʠ ʚʦʟʥʠʢʘʶʪ ʚ 

ʨʘʟʣʠʯʥʳʭ ʣʘʥʜʰʘʬʪʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʛʝʦʣʦʛʦ-ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. 

ʆʩʦʙʝʥʥʦ ʘʢʪʠʚʥʦ ʦʥʠ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ɿʝʨʘʚʰʘʥʩʢʦʡ ʜʦʣʠʥʝ ʉʦʛʜʠʡʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 

ʨʘʡʦʥʘʭ ʠʥʪʝʥʩʠʚʥʦʛʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʩʚʦʝʥʠʷ ʩ ʥʝʫʧʦʨʷʜʦʯʝʥʥʦʡ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʩʪʨʦʡʢʦʡ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ (ʨʠʩ. 1). ʆʧʦʣʟʥʠ ʚ ʛʦʨʥʦ-ʩʢʣʘʜʯʘʪʳʭ 

ʨʘʡʦʥʘʭ ʉʝʚʝʨʥʦʛʦ ʊʘʜʞʠʢʠʩʪʘʥʘ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʦʧʦʣʟʥʝʡ ʚ ʥʠʟʢʦʛʦʨʥʳʭ 

ʠʣʠ ʨʘʚʥʠʥʥʳʭ ʫʩʣʦʚʠʷʭ ʌʝʨʛʘʥʩʢʦʡ ʜʦʣʠʥʳ. ʕʪʦ ʨʘʟʣʠʯʠʝ ʦʙʫʩʣʦʚʣʝʥʦ, ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ, ʩʫʱʝʩʪʚʝʥʥʦʡ ʨʘʟʥʠʮʝʡ ʚ ʛʝʦʩʪʨʫʢʪʫʨʥʳʭ ʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, 

ʧʨʝʜʦʧʨʝʜʝʣʷʶʱʠʭ ʠʥʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ɿʜʝʩʴ ʧʨʝʦʙʣʘʜʘʶʪ 

ʩʢʘʣʴʥʳʝ ʠ ʧʦʣʫʩʢʘʣʴʥʳʝ ʛʦʨʥʳʝ ʧʦʨʦʜʳ, ʯʘʩʪʦ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʤʝʪʘʤʦʨʬʠʟʤʘ, 

ʥʘʨʫʰʝʥʥʳʝ ʩʠʩʪʝʤʘʤʠ ʪʨʝʱʠʥ ʨʘʟʣʠʯʥʦʛʦ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʢʨʫʧʥʳʤʠ ʘʢʪʠʚʥʳʤʠ ʨʘʟʣʦʤʘʤʠ [5,6]. 

ʊʠʧʠʯʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʨʘʡʦʥʘ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʧʦʢʨʦʚʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʪʘʢʠʭ ʢʘʢ 

ʩʫʧʝʩʠ ʠ ʣʝʩʩʦʚʠʜʥʳʝ ʩʫʛʣʠʥʢʠ, ʢʦʪʦʨʳʝ ʥʘ ʤʥʦʛʠʭ ʫʯʘʩʪʢʘʭ ʧʝʨʝʢʨʳʚʘʶʪ ʢʦʨʝʥʥʳʝ 

ʧʦʨʦʜʳ ʠ ʠʤʝʶʪ ʚʝʩʴʤʘ ʥʠʟʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ. ʕʪʠ ʠ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ ʧʨʝʜʦʧʨʝʜʝʣʷʶʪ 

ʚʳʩʦʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʦʧʦʣʟʥʝʚʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʨʘʟʣʠʯʥʳʭ ʨʘʡʦʥʘʭ ʉʦʛʜʠʡʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʦʩʦʙʝʥʥʦ ʚ ʨʘʡʦʥʝ ʜʦʣʠʥʳ ʨ. ɿʝʨʘʚʰʘʥ. ɹʦʨʪʘ ʜʦʣʠʥʳ ʨ. ɿʝʨʘʚʰʘʥ ʧʦʢʨʳʪʳ ʤʦʱʥʳʤ 

ʯʝʭʣʦʤ ʣʝʜʥʠʢʦʚʳʭ ʦʪʣʦʞʝʥʠʡ, ʯʪʦ, ʩʦʙʩʪʚʝʥʥʦ, ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʘʢʪʠʚʥʦʝ ʧʨʦʷʚʣʝʥʠʝ 

ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ. ʇʦʨʘʞʝʥʥʦʩʪʴ ʩʢʣʦʥʦʚ ʦʧʦʣʟʥʷʤʠ ʟʜʝʩʴ ʥʝʨʝʜʢʦ ʧʨʝʚʳʰʘʝʪ 30-

40%, ʘ ʠʥʦʛʜʘ, ʢʘʢ ʥʘ ʩʝʚʝʨʥʦʤ ʩʢʣʦʥʝ ʭʨ. ʇʝʪʨʘ I, ʜʦʩʪʠʛʘʝʪ 80-90%. 



94 
 

 
ʈʠʩ. 1. ʂʘʨʪʘ ʦʧʦʣʟʥʝʚʦʡ ʧʦʨʘʞʝʥʥʦʩʪʠ ʉʦʛʜʠʡʩʢʦʡ ʦʙʣʘʩʪʠ 

 

ɺ ʚʳʩʦʢʦʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ʉʦʛʜʠʡʩʢʦʡ ʦʙʣʘʩʪʠ ʦʧʦʣʟʥʝʚʳʝ ʧʨʦʮʝʩʩʳ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʤʥʦʛʦʦʙʨʘʟʠʝʤ ʬʦʨʤ ʧʨʦʷʚʣʝʥʠʷ. ʆʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, 

ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʤʠ ʚʦʟʥʠʢʥʦʚʝʥʠʝ, ʨʘʟʚʠʪʠʝ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠ ʘʢʪʠʚʥʦʩʪʴ ʦʧʦʣʟʥʝʚʳʭ 

ʧʨʦʮʝʩʩʦʚ ʷʚʣʷʶʪʩʷ: ʧʨʝʦʙʣʘʜʘʥʠʝ ʚ ʚʝʨʭʥʠʭ ʯʘʩʪʷʭ ʛʦʨʥʳʭ ʩʢʣʦʥʦʚ ʩʣʘʙʦʧʨʦʯʥʳʭ 

ʧʦʨʦʜ; ʚʳʩʦʢʘʷ ʨʘʩʯʣʝʥʝʥʥʦʩʪʴ ʨʝʣʴʝʬʘ ʠ ʘʢʪʠʚʥʘʷ ʛʝʦʜʠʥʘʤʠʢʘ; ʦʩʦʙʝʥʥʦʩʪʠ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ; ʫʩʣʦʚʠʷ ʠʥʞʝʥʝʨʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢʘ ʥʘ 

ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ.  

ɺ ʛʦʨʥʳʭ ʠ ʧʨʝʜʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ɿʝʨʘʚʰʘʥʩʢʦʡ ʜʦʣʠʥʳ, ʦʧʦʣʟʥʠ ʚʩʪʨʝʯʘʶʪʩʷ ʚʦ 

ʚʩʝʭ ʣʘʥʜʰʘʬʪʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭ ʠ ʣʠʪʦʣʦʛʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʬʦʨʤʘʮʠʷʭ ʛʦʨʥʳʭ 

ʧʦʨʦʜ, ʩʣʘʛʘʶʱʠʭ ʩʢʣʦʥʳ ʨʘʟʥʳʭ ʛʝʥʝʨʘʮʠʡ ʠ ʚʦʟʨʘʩʪʦʚ. ʆʜʥʘʢʦ, ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʦ 

ʦʧʦʣʟʥʝʚʦʡ ʧʨʦʮʝʩʩ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʛʣʠʥʠʩʪʳʭ ʠ ʤʦʣʘʩʩʦʚʳʭ ʦʪʣʦʞʝʥʠʷʭ, ʘ ʪʘʢ ʞʝ ʚ 

ʵʣʶʚʠʘʣʴʥʦ-ʜʝʣʶʚʠʘʣʴʥʳʭ ʠ ʣʝʜʥʠʢʦʚʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ. ɼʣʷ ʚʳʩʦʢʦʛʦʨʥʳʭ ʨʘʡʦʥʦʚ 

ʉʦʛʜʠʡʩʢʦʡ ʦʙʣʘʩʪʠ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʨʠ ʘʩʧʝʢʪʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʧʦʣʟʥʝʡ - ʠʩʪʦʨʠʢʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʡ, ʩʝʡʩʤʠʯʝʩʢʠʡ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʡ. ʄʘʩʰʪʘʙʳ, ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ, ʩʪʘʜʠʠ ʠ 

ʬʘʟʳ ʨʘʟʚʠʪʠʷ ʪʝʭ ʠʣʠ ʠʥʳʭ ʦʧʦʣʟʥʝʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝʤ ʵʪʠʭ 

ʪʨʝʭ ʚʝʜʫʱʠʭ ʧʨʠʨʦʜʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. ʀʩʪʦʨʠʢʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʘʩʧʝʢʪ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʧʦʣʟʥʝʡ ʚ ɿʝʨʘʚʰʘʥʩʢʦʡ ʜʦʣʠʥʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʣʠʪʝʣʴʥʳʤ ʵʪʘʧʦʤ 

ʧʦʜʛʦʪʦʚʢʠ ʦʧʦʣʟʥʷ. ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʧʦʣʥʦʛʦ ʦʧʦʣʟʥʝʚʦʛʦ ʮʠʢʣʘ ʩʢʣʦʥʳ ʧʨʠʦʙʨʝʪʘʶʪ 

ʫʩʪʦʡʯʠʚʦʩʪʴ. ʆʧʦʣʟʥʠ ʥʘ ʩʝʚʝʨʥʦʤ ʩʢʣʦʥʝ ɿʝʨʘʚʰʘʥʩʢʦʛʦ ʭʨʝʙʪʘ ʦʪʣʠʯʘʶʪʩʷ ʙʦʣʴʰʦʡ 

ʰʠʨʠʥʦʡ ʠ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ, ʜʦʩʪʠʛʘʷ ʥʝʨʝʜʢʦ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ 

ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʫʯʘʩʪʢʘ ʩʢʣʦʥʘ, ʥʝʩʢʦʣʴʢʠʭ ʢʠʣʦʤʝʪʨʦʚ. ʆʧʦʣʟʥʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʦʪ 

ʧʦʜʦʰʚʳ ʩʢʣʦʥʦʚ ʜʦ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦʜʦʨʘʟʜʝʣʴʥʦʡ ʯʘʩʪʠ ʛʦʨ. 

ɺ ʥʠʟʢʦʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ʉʝʚʝʨʥʦʛʦ ʊʘʜʞʠʢʠʩʪʘʥʘ (ʌʝʨʛʘʥʩʢʘʷ ʜʦʣʠʥʘ) ʩʢʣʦʥʳ ʛʦʨ 

ʩʣʦʞʝʥʳ ʣʝʩʩʘʤʠ, ʣʝʩʩʦʚʠʜʥʳʤʠ ʩʫʛʣʠʥʢʘʤʠ ʨʘʟʣʠʯʥʦʡ ʧʣʦʪʥʦʩʪʠ ʠ ʚʣʘʞʥʦʩʪʠ, ʨʝʞʝ 
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ʧʝʩʯʘʥʳʤʠ ʨʘʟʥʦʩʪʷʤʠ. ʃʝʩʩʳ ʠ ʣʝʩʩʦʚʠʜʥʳʝ ʧʦʨʦʜʳ ʚ ʧʨʝʜʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ʥʘʟʚʘʥʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʠʤʝʝʪ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʩ ʢʦʪʦʨʳʤʠ ʩʚʷʟʘʥʳ ʤʥʦʛʠʝ ʦʧʦʣʟʥʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʉʦʛʜʠʡʩʢʦʡ ʦʙʣʘʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ, ʚ ʦʩʥʦʚʥʦʤ, ʦʧʦʣʟʥʠ ʚ 

ʧʦʢʨʦʚʥʳʭ ʦʪʣʦʞʝʥʠʷʭ, ʦʩʦʙʝʥʥʦ ʚ ɿʝʨʘʚʰʘʥʩʢʦʡ ʜʦʣʠʥʝ. ʅʘ ʩʝʚʝʨʝ ʦʙʣʘʩʪʠ ʥʘʙʣʶʜʘʝʪʩʷ 

ʦʧʦʣʟʥʠ ʚ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜʘʭ, ʟʘ ʩʯʝʪ ʠʭ ʩʠʣʴʥʦʡ ʨʘʟʜʨʦʙʣʝʥʥʦʩʪʠ ʠ ʚʣʠʷʥʠʷ 

ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ. ʂʨʫʧʥʳʝ ʦʧʦʣʟʥʝʚʳʝ ʟʦʥʳ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ ʜʦʣʠʥʝ ʨ. ɿʝʨʘʚʰʘʥ. 

ʈʘʡʦʥʳ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʧʦʜʯʠʥʝʥʠʷ (ʈʈʇ). ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʈʈʇ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʙʦʣʴʰʦʡ ʯʘʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʜʝʡʩʪʚʫʶʱʠʭ ʦʧʦʣʟʥʝʡ ʠ ʦʧʦʣʟʥʝʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ 

ʩʦʩʪʦʷʥʠʠ ʚʨʝʤʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ, (ʩʝʚʝʨʥʳʡ ʩʢʣʦʥ ʭʨʝʙʪʦʚ ʉʫʨʭʢʫ, ʊʠʘʥ, ʶʛʦ-

ʟʘʧʘʜʥʳʡ ʩʢʣʦʥ ʂʘʨʘʪʝʛʠʥʩʢʦʛʦ ʭʨʝʙʪʘ, ʶʞʥʳʡ ʩʢʣʦʥ ɻʠʩʩʘʨʩʢʦʛʦ ʭʨʝʙʪʘ, ʩʝʚʝʨʥʳʝ 

ʦʪʨʦʛʠ ʭʨ. ɹʘʙʘʪʘʛ), ʩʚʷʟʘʥʦ ʩ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʠ ʙʦʣʴʰʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ 

ʣʝʩʩʦʚ ʠ ʣʝʩʩʦʚʠʜʥʳʭ ʩʫʛʣʠʥʢʦʚ, ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʦ ʧʦʜʚʝʨʞʝʥʥʳʭ ʚʣʠʷʥʠʶ ʘʪʤʦʩʬʝʨʥʳʭ 

ʦʩʘʜʢʦʚ (ʨʠʩ. 2).ɺ ʣʝʩʩʦʚʠʜʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ɻʠʩʩʘʨʩʢʦʡ ʜʦʣʠʥʳ ʫʩʠʣʝʥʠʝ ʦʧʦʣʟʥʝʚʳʭ 

ʷʚʣʝʥʠʡ, ʩʚʷʟʘʥʥʦʝ ʩ ʘʪʤʦʩʬʝʨʥʳʤʠ ʦʩʘʜʢʘʤʠ, ʧʨʦʠʩʭʦʜʠʪ ʚ ʦʩʥʦʚʥʦʤ, ʥʘ ʫʯʘʩʪʢʘʭ, ʛʜʝ 

ʠʭ ʨʘʟʚʠʪʠʝ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʧʨʦʰʣʦʤ. ʉʨʘʚʥʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʦʧʦʣʟʥʝʡ ʧʨʦʠʩʭʦʜʠʪ ʥʘ 

ʥʦʚʳʭ ʫʯʘʩʪʢʘʭ, ʛʜʝ ʨʘʥʴʰʝ ʦʥʠ ʥʝ ʧʨʦʷʚʣʷʣʠʩʴ. ʊʠʧʠʯʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ 

ʥʘʣʠʯʠʝ ʧʦʢʨʦʚʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ (ʚ ʦʩʥʦʚʥʦʤ, ʵʪʦ ʣʝʩʩʦʚʠʜʥʳʝ ʩʫʛʣʠʥʢʠ), ʢʦʪʦʨʳʝ ʥʘ 

ʤʥʦʛʠʭ ʫʯʘʩʪʢʘʭ ʧʝʨʝʢʨʳʚʘʶʪ ʢʦʨʝʥʥʳʝ ʧʦʨʦʜʳ ʠ ʠʤʝʶʪ ʚʝʩʴʤʘ ʥʠʟʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ. 

ɺʳʩʦʢʘʷ ʦʧʦʣʟʥʝʚʘʷ ʘʢʪʠʚʥʦʩʪʴ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʶʞʥʳʭ ʩʢʣʦʥʘʭ ɻʠʩʩʘʨʩʢʦʛʦ ʭʨʝʙʪʘ, ʥʘ 

ʩʢʣʦʥʘʭ ʂʘʨʘʪʝʛʠʥʩʢʦʛʦ ʭʨʝʙʪʘ, ʭʨʝʙʪʦʚ ʇʝʪʨʘ I ʠ ɺʘʭʰʩʢʦʛʦ. 

 
ʈʠʩ. 1. ʂʘʨʪʘ ʦʧʦʣʟʥʝʚʦʡ ʧʦʨʘʞʝʥʥʦʩʪʠ ʈʘʡʦʥʦʚ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʧʦʜʯʠʥʝʥʠʷ 

 

ɺ ʚʳʩʦʢʦʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ʦʧʦʣʟʥʝʚʳʝ ʧʨʦʮʝʩʩʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʤʥʦʛʦʦʙʨʘʟʠʝʤ 

ʬʦʨʤ ʧʨʦʷʚʣʝʥʠʷ, ʢʘʢ ʠ ʚ ɿʝʨʘʚʰʘʥʩʢʦʡ ʜʦʣʠʥʝ. ʆʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, 

ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʤʠ ʚʦʟʥʠʢʥʦʚʝʥʠʝ, ʨʘʟʚʠʪʠʝ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠ ʘʢʪʠʚʥʦʩʪʴ ʦʧʦʣʟʥʝʚʳʭ 

ʧʨʦʮʝʩʩʦʚ ʷʚʣʷʶʪʩʷ: ʥʘʣʠʯʠʝ ʤʦʱʥʦʡ ʪʦʣʱʠ ʧʦʢʨʦʚʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ 

ʣʝʩʩʘʤʠ ʠ ʣʝʩʩʦʚʠʜʥʳʤʠ ʩʫʛʣʠʥʢʘʤʠ; ʚʳʩʦʢʘʷ ʵʥʝʨʛʠʷ ʨʝʣʴʝʬʘ ʠ ʘʢʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʜʠʥʘʤʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʩʢʣʦʥʦʚ ʠʟʤʝʥʷʶʱʠʭʩʷ ʚʦ ʚʨʝʤʝʥʠ ʬʘʢʪʦʨʦʚ; ʘʢʪʠʚʥʦʩʪʴ 

ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ; ʦʩʦʙʝʥʥʦʩʪʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ; ʘʢʪʠʚʥʦʝ 

ʠʥʞʝʥʝʨʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʯʝʣʦʚʝʢʘ ʥʘ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ. ɿʜʝʩʴ ʦʧʦʣʟʥʠ 

ʚʩʪʨʝʯʘʶʪʩʷ ʚʦ ʚʩʝʭ ʣʘʥʜʰʘʬʪʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭ ʠ ʣʠʪʦʣʦʛʦ-ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ 
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ʬʦʨʤʘʮʠʷʭ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʩʣʘʛʘʶʱʠʭ ʩʢʣʦʥʳ ʨʘʟʥʳʭ ʛʝʥʝʨʘʮʠʡ ʠ ʚʦʟʨʘʩʪʦʚ. ʆʜʥʘʢʦ, 

ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʦ ʦʧʦʣʟʥʝʚʦʡ ʧʨʦʮʝʩʩ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʵʣʶʚʠʘʣʴʥʦ-ʜʝʣʶʚʠʘʣʴʥʳʭ ʠ 

ʣʝʜʥʠʢʦʚʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ. 

ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʧʦʣʟʥʝʡ ʚ ʨʘʡʦʥʝ ʂʘʨʘʪʝʛʠʥʩʢʦʛʦ ʭʨʝʙʪʘ ʧʨʠʫʨʦʯʝʥʦ ʢ 

ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʙʣʦʢʘʤ, ʨʘʟʜʝʣʝʥʥʳʭ ʟʦʥʘʤʠ ʘʢʪʠʚʥʳʭ ʨʘʟʣʦʤʦʚ. ʕʪʠ ʦʧʦʣʟʥʠ, 

ʚ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ, ʚʦʟʥʠʢʘʶʪ ʚʥʝʟʘʧʥʦ, ʤʠʥʫʷ ʯʘʩʪʦ ʚʩʝ ʭʘʨʘʢʪʝʨʥʳʝ ʩʪʘʜʠʠ ʠ 

ʮʠʢʣʳ ʨʘʟʚʠʪʠʷ ʦʧʦʣʟʥʝʚʦʛʦ ʧʨʦʮʝʩʩʘ, ʠ ʠʤʝʶʪ ʙʦʣʴʰʠʝ ʨʘʟʤʝʨʳ. ʅʝʦʙʭʦʜʠʤʦ 

ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʦʧʦʣʟʥʠ ʧʨʠ ʨʝʟʢʦʤ ʫʚʝʣʠʯʝʥʠʠ ʢʨʫʪʠʟʥʳ ʩʢʣʦʥʦʚ ʚ ʧʨʝʜʝʣʘʭ 

ʦʪʜʝʣʴʥʳʭ ʙʣʦʢʦʚ ʩʤʝʥʷʶʪʩʷ ʦʙʚʘʣʘʤʠ, ʢʘʤʥʝʧʘʜʘʤʠ ʠ ʜʨʫʛʠʤʠ ʩʢʣʦʥʦʚʳʤʠ ʧʨʦʮʝʩʩʘʤ, 

ʯʪʦ ʟʘʯʘʩʪʫʶ ʫʩʣʦʞʥʷʝʪ ʠʭ ʠʜʝʥʪʠʬʠʢʘʮʠʶ. ɺ ʨʘʡʦʥʝ ʌʘʡʟʘʙʘʜʘ, ʧʦʣʦʛʠʝ ʩʢʣʦʥʳ 

ʂʘʨʘʪʝʛʠʥʩʢʦʛʦ ʭʨʝʙʪʘ ʧʦʢʨʳʪʳ ʤʦʱʥʳʤ ʯʝʭʣʦʤ ʣʝʩʩʦʚ ʠ ʣʝʩʩʦʚʠʜʥʳʭ ʩʫʛʣʠʥʢʦʚ, ʯʪʦ ʠ 

ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʚʳʩʦʢʫʶ ʦʧʦʣʟʥʝʚʫʶ ʘʢʪʠʚʥʦʩʪʴ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ʆʧʦʣʟʥʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʘʢʪʠʚʥʦʡ ʪʝʢʪʦʥʠʢʦʡ, ʦʙʳʯʥʦ ʣʦʢʘʣʠʟʫʶʪʩʷ ʚʜʦʣʴ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʥʘʜʚʠʛʦʚʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʘ ʪʘʢʞʝ ʚ ʟʦʥʘʭ ʬʣʝʢʩʫʨʥʳʭ ʧʝʨʝʛʠʙʦʚ 

ʠ ʢʣʠʚʘʞʝʡ ʠ ʦʪʣʠʯʘʶʪʩʷ ʘʟʦʥʘʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʨʘʟʚʠʪʠʷ. ʆʥʠ ʚʦʟʥʠʢʘʶʪ ʧʦʜ 

ʚʣʠʷʥʠʝʤ ʩʦʚʤʝʩʪʥʦʛʦ ʜʝʡʩʪʚʠʷ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʩʠʣ, ʘ ʪʘʢʞʝ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ. ʊʘʢʠʤʠ ʦʧʦʣʟʥʷʤʠ ʦʭʚʘʯʝʥʳ ʩʢʣʦʥʳ ʭʨʝʙʪʦʚ ʇʝʪʨʘ I, 

ɺʘʭʰʩʢʦʛʦ, ʉʫʨʭʢʫ ʠ ʊʠʘʥ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʦʜʥʫ ʦʩʦʙʝʥʥʦʩʪʴ, ʭʘʨʘʢʪʝʨʥʫʶ ʜʣʷ ʵʪʦʡ 

ʯʘʩʪʠ ʊʘʜʞʠʢʠʩʪʘʥʘ. ɺʜʦʣʴ ʩʝʚʝʨʥʦʛʦ ʩʢʣʦʥʘ ʭʨʝʙʪʘ ʇʝʪʨʘ I ʪʷʥʝʪʩʷ, ʧʨʘʢʪʠʯʝʩʢʠ ʦʪ 

ʚʦʜʦʨʘʟʜʝʣʘ ʠ ʚʜʦʣʴ ʚʩʝʛʦ ʭʨʝʙʪʘ, ʟʦʥʘ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʦʧʦʣʟʥʝ-ʦʙʚʘʣʴʥʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʘʢʪʠʚʥʦʡ ʵʨʦʟʠʠ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʥʘʣʠʯʠʝʤ ʟʜʝʩʴ ʤʦʱʥʦʡ ʟʦʥʳ ʘʢʪʠʚʥʦʛʦ 

ɺʘʭʰʩʢʦʛʦ ʨʘʟʣʦʤʘ. 

ɺ ʨʘʡʦʥʝ ɻʠʩʩʘʨʩʢʦʡ ʜʦʣʠʥʳ ʩʢʣʦʥʳ ʛʦʨ ʩʣʦʞʝʥʳ ʣʝʩʩʘʤʠ, ʣʝʩʩʦʚʠʜʥʳʤʠ 

ʩʫʛʣʠʥʢʘʤʠ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʣʠʪʠʬʠʢʘʮʠʠ, ʫʧʣʦʪʥʝʥʠʷ ʠ ʫʚʣʘʞʥʝʥʠʷ, ʨʝʞʝ ʧʝʩʯʘʥʳʤʠ 

ʠ ʛʣʠʥʠʩʪʳʤʠ ʧʦʨʦʜʘʤʠ. ʃʝʩʩʳ ʠ ʣʝʩʩʦʚʠʜʥʳʝ ʩʫʛʣʠʥʢʠ ʟʜʝʩʴ ʠʤʝʶʪ ʰʠʨʦʢʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʩ ʢʦʪʦʨʳʤʠ ʩʚʷʟʘʥʳ ʤʥʦʛʠʝ ʦʧʦʣʟʥʠ ʚʳʜʘʚʣʠʚʘʥʠʷ ʥʘ ʩʝʚʝʨʥʦʤ ʩʢʣʦʥʝ 

ʭʨʝʙʪʦʚ ʉʫʨʭʢʫ, ʊʠʘʥ, ɹʘʙʘʪʘʛ ʠ ʜʨ. ʅʘ ʵʪʠʭ ʞʝ ʩʢʣʦʥʘʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 

ʛʣʠʥʠʩʪʳʝʧʦʨʦʜʳ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʦʧʦʣʟʥʝʡ. ɿʜʝʩʴ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʨʝʜʢʦ ʚ ʦʧʦʣʟʘʥʠʝ ʚʦʚʣʝʢʘʶʪʩʷ ʧʦʨʦʜʳ ʢʦʨʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ, ʥʦ ʝʩʣʠ 

ʚʦʚʣʝʢʘʶʪʩʷ, ʪʦ ʦʥʠ ʠʤʝʶʪ ʥʝʛʣʫʙʦʢʦʝ ʟʘʣʦʞʝʥʠʝ [11]. ʕʪʦʪ ʬʘʢʪʦʨ ʠʤʝʝʪ ʨʝʰʘʶʱʝʝ 

ʚʣʠʷʥʠʝ ʥʘ ʦʩʦʙʝʥʥʦʩʪʠ ʤʝʭʘʥʠʟʤʘ ʦʧʦʣʟʥʝʚʦʛʦ ʧʨʦʮʝʩʩʘ, ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠ ʩʢʦʨʦʩʪʴ 

ʦʧʦʣʟʥʝʡ. 

ɻʦʨʥʦ-ɹʘʜʘʭʰʘʥʩʢʘʷ ʘʚʪʦʥʦʤʥʘʷ ʦʙʣʘʩʪʴ. ɻʝʦʛʨʘʬʠʯʝʩʢʠ ʪʝʨʨʠʪʦʨʠʷ ɻɹɸʆ 

ʜʝʣʠʪʩʷ ʥʘ ɼʘʨʚʘʟ, ɿʘʧʘʜʥʳʡ ʇʘʤʠʨ ʠ ɺʦʩʪʦʯʥʳʡ ʇʘʤʠʨ. ʇʦ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ 

ʧʨʠʟʥʘʢʘʤ ɼʘʨʚʘʟ ʠ ɿʘʧʘʜʥʳʡ ʇʘʤʠʨ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʳ. ʆʧʦʣʟʥʠ ʚʩʪʨʝʯʘʶʪʩʷ ʚ 

ʦʩʥʦʚʥʦʤ ʥʘ ɼʘʨʚʘʟʝ ʠ ɿʘʧʘʜʥʦʤ ʇʘʤʠʨʝ. ʅʘ ɺʦʩʪʦʯʥʦʤ ʇʘʤʠʨʝ ʦʧʦʣʟʥʝʡ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝʪ. ɺ ʮʝʣʦʤ ʪʝʨʨʠʪʦʨʠʷ ɻɹɸʆ ʦʪʥʦʩʠʪʩʷ ʢ ʪʝʨʨʠʪʦʨʠʷʤ ʩʦ ʩʣʘʙʦʡ ʦʧʦʣʟʥʝʚʦʡ 

ʦʧʘʩʥʦʩʪʴʶ(ʨʠʩ. 3). 

ʅʘ ɼʘʨʚʘʟʝ ʦʧʦʣʟʥʠ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʚ ʨʘʡʦʥʝ ʧʦʩ. ʂʘʣʘʠʭʫʤʙ. ʉʘʤʳʡ 

ʙʦʣʴʰʦʡ ʠʟ ʥʠʭ ʨʘʩʧʦʣʦʞʝʥ ʫ ʫʨʦʯʠʱʘ ʂʘʡʚʘʥ (ʥ.ʧ. ʂʝʚʨʦʥ) ʠ ʠʤʝʝʪ ʧʣʦʱʘʜʴ 1,8 ʢʤ
2
. ʆʥ 

ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʥʘ ʩʢʣʦʥʝ, ʩʣʦʞʝʥʥʦʤ ʪʠʣʣʦʤʩʧʣʳʚʘʥʠʷ ʠ ʷʚʣʷʝʪʩʷ ʢʘʢ ʙʳ ʝʛʦ 

ʧʨʦʜʦʣʞʝʥʠʝʤ. ʉʣʝʜʫʶʱʠʤ ʫʯʘʩʪʢʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʧʦʣʟʥʝʡ ʷʚʣʷʝʪʩʷ ʧʨʘʚʳʡ ʙʦʨʪ 

ʜʦʣʠʥʳ ʨ. ɺʘʥʯ. ɿʜʝʩʴ ʚʙʣʠʟʠ ʧʦʩ. ɺʘʥʯ ʚ ʜʦʣʠʥʝ ʨ. ʏʘʧʜʘʨʘ ʥʘ ʝʸ ʧʨʘʚʦʤ ʙʦʨʪʫ 

ʨʘʩʧʦʣʦʞʝʥ ʢʨʫʧʥʳʡ ʦʧʦʣʟʝʥʴ ʧʣʦʱʘʜʴʶ 4,3ʢʤ
2
. ɺʳʰʝ ʫʩʪʴʷ ʨ. ʏʘʧʜʘʨʘ ʥʘʭʦʜʠʪʩʷ 

ʜʨʫʛʦʡ ʢʨʫʧʥʳʡ ʦʧʦʣʟʝʥʴ ʧʣʦʱʘʜʴʶ 2,2 ʢʤ
2
. ʅʘ ʧʨʘʚʦʤ ʙʦʨʪʫ ʧʨʠʪʦʢʘ ʨ. ʏʘʧʜʘʨʘ ʨ. 

ɻʫʬʫʬ ʨʘʩʧʦʣʦʞʝʥ ʙʦʣʝʝ ʤʝʣʢʠʡ ʦʧʦʣʟʝʥʴ (0,25 ʢʤ
2
). ɺʩʝ ʵʪʠ ʦʧʦʣʟʥʠ ʧʨʠ ʧʦʚʪʦʨʥʦʡ 

ʘʢʪʠʚʠʟʘʮʠʠ ʠʣʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʥʘ ʥʠʭ ʚʪʦʨʠʯʥʳʭ ʦʧʦʣʟʥʝʡ ʧʨʝʜʩʪʘʚʣʷʶʪ ʫʛʨʦʟʫ ʧʦʩ. 

ɺʘʥʯ. ɺ ʜʦʣʠʥʘʭ ʨʝʢ ʏʘʧʜʘʨʘ ʠ ɻʫʬʫʬ ʦʥʠ ʤʦʛʫʪ ʦʙʨʘʟʦʚʘʪʴ ʚʨʝʤʝʥʥʳʝ ʧʣʦʪʠʥʳ, ʧʨʠ 

ʧʨʦʨʳʚʝ ʢʦʪʦʨʳʭ ʚʦʟʥʠʢʥʫʪ ʩʝʣʝʚʳʝ ʧʦʪʦʢʠ. ʆʧʦʣʟʝʥʴ ʚʳʰʝ ʫʩʪʴʷ ʨ. ʏʘʧʜʘʨʘ ʥʝʩʸʪ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʫʶ ʫʛʨʦʟʫ ʞʠʣʳʤ ʧʦʩʪʨʦʡʢʘʤ. 
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ʈʠʩ. 3. ʂʘʨʪʘ ʦʧʦʣʟʥʝʚʦʡ ʧʦʨʘʞʝʥʥʦʩʪʠ ɻɹɸʆ 

 

ɺ ʜʦʣʠʥʝ ʨ. ʗʟʛʫʣʸʤ ʦʧʦʣʟʥʝʡ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʪ. ɺ ʜʦʣʠʥʝ ʨ. ɹʘʨʪʘʥʛ ʥʝʩʢʦʣʴʢʦ 

ʦʧʦʣʟʥʝʡ ʥʘʭʦʜʷʪʩʷ ʚʙʣʠʟʠ ʧʦʩ. ʈʫʰʘʥ. ʆʜʠʥ ʠʟ ʥʠʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ ʧʨʘʚʦʤ ʙʦʨʪʫ 

ʜʦʣʠʥʳ ʨ. ɺʦʤʘʨʜʘʨʘ ʤʦʞʝʪ ʧʨʠ ʘʢʪʠʚʠʟʘʮʠʠ ʚʳʟʚʘʪʴ ʧʝʨʝʢʨʳʪʠʝ ʨʝʢʠ ʠ ʦʙʨʘʟʦʚʘʪʴ ʩʝʣʴ, 

ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʫʛʨʦʞʘʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʩ. ʈʫʰʘʥ. ʂʨʫʧʥʳʡ ʦʧʦʣʟʝʥʴ (3,9 ʢʤ
2
) 

ʥʘʭʦʜʠʪʩʷ ʚ ʜʦʣʠʥʝ ʨ. ɹʠʜʞʨʘʚʜʘʨʘ ʥʘ ʣʝʚʦʤ ʙʦʨʪʫ ʝʸ ʧʨʠʪʦʢʘ ʨ. ʂʠʨʠʜʘʨʘ, ʢʦʪʦʨʳʡ ʧʨʠ 

ʘʢʪʠʚʠʟʘʮʠʠ ʤʦʞʝʪ ʧʝʨʝʢʨʳʪʴ ʨʝʢʫ ʠ ʚʳʟʚʘʪʴ ʩʝʣʴ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʫʛʨʦʞʘʪʴ ʥ.ʧ. ɹʠʜʞʨʘʚ.  

ɹʦʣʴʰʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʇʘʤʠʨʝ ʠʤʝʶʪ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ çʪʠʣʣʳʩʧʣʳʚʘʥʠʷè 

(ʪʝʨʤʠʥ çʪʠʣʣè (flow-till) ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʨʘʢʪʠʢʝ ʦʙʦʟʥʘʯʘʝʪ ʣʝʜʥʠʢʦʚʳʝ ʦʪʣʦʞʝʥʠʷ 

ʠʣʠ ʩʦʙʩʪʚʝʥʥʦ ʤʦʨʝʥʫ, ʢʦʪʦʨʳʝ ʤʝʜʣʝʥʥʦ ʩʤʝʱʘʶʪʩʷ ʧʦ ʩʢʣʦʥʘʤ ʚ ʧʦʥʠʞʝʥʥʳʝ ʫʯʘʩʪʢʠ 

ʜʦʣʠʥʳ).ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʠʣʣʦʚʩʧʣʳʚʘʥʠʷ ʨʘʩʧʦʣʦʞʝʥʦ ʥʘ ʫʯʘʩʪʢʝ ʜʦʣʠʥʳ ʨ. 

ɹʘʨʪʘʥʛ ʤʝʞʜʫ ʩʝʣʝʥʠʝʤ ʏʘʜʝʛʠʚ ʠ ʜʦʣʠʥʦʡ ʨ. ɺʘʜʠʥʨʦʚ. ʇʣʦʱʘʜʴ ʩʘʤʦʛʦ ʙʦʣʴʰʦʛʦ ʠʟ 

ʥʠʭ ʜʦʩʪʠʛʘʝʪ 7 ʢʤ
2
. ɼʘʣʝʝ ʧʦ ʜʦʣʠʥʝ ʨ. ɹʘʨʪʘʥʛ ʦʪʤʝʯʘʶʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʝ 

ʦʧʦʣʟʥʠ (ʧʣʦʱʘʜʴʶ ʤʝʥʝʝ 0,3 ʢʤ
2
), ʢʦʪʦʨʳʝ ʥʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʫʛʨʦʟʳ ʥʘʩʝʣʸʥʥʳʤ 

ʧʫʥʢʪʘʤ. ʂʨʫʧʥʳʡ ʦʧʦʣʟʝʥʴ (ʧʣʦʱʘʜʴ 1,54 ʢʤ
2
) ʨʘʩʧʦʣʦʞʝʥ ʚʳʰʝ ʦʟʝʨʘ ʉʘʨʝʟ, ʫ ʫʩʪʴʷ ʨ. 

ɿʘʧʘʜʥʳʡ ʇʰʘʨʪ (ʇʰʘʨʪʩʢʠʡ ʟʘʚʘʣ). ʆʥ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʧʨʘʚʦʤ ʙʦʨʪʫ ʜʦʣʠʥʳ ʠ 

ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʧʨʠ ʩʤʝʱʝʥʠʠ ʣʝʜʥʠʢʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʠ ʧʦʜʩʪʠʣʘʶʱʠʭ ʠʭ ʪʨʝʱʠʥʦʚʘʪʳʭ 

ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ. ʄʝʣʢʠʝ ʦʜʠʥʦʯʥʳʝ ʦʧʦʣʟʥʠ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʜʦʣʠʥʘʭ ʨʝʢ ʊʘʥʳʤʘʩ ʠ 

ʂʦʢʫʡʙʝʣʴʩʫ. ʋʛʨʦʟʳ ʦʥʠ ʥʠʢʘʢʦʡ ʥʝ ʧʨʝʜʩʪʘʚʣʷʶʪ. 

ʂʨʫʧʥʳʡ ʦʧʦʣʟʝʥʴ (0,6 ʢʤ
2
) ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʣʝʚʦʤ ʙʦʨʪʫ ʜʦʣʠʥʳ ʨ. ʐʘʭʜʘʨʘ 

ʥʘʧʨʦʪʠʚ ʢʠʰʣʘʢʘ ʈʠʜʞʠʩʪ. ɺ ʩʣʫʯʘʝ ʝʛʦ ʘʢʪʠʚʠʟʘʮʠʠ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʧʝʨʝʢʨʳʪʠʝ ʨ. 

ʐʘʭʜʘʨʘ.  

ɺ ʜʦʣʠʥʝ ʨ. ɻʫʥʪ ʦʧʦʣʟʥʝʡ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʪ. ɽʜʠʥʠʯʥʳʝ ʤʝʣʢʠʝ ʦʧʦʣʟʥʠ (ʧʣʦʱʘʜʴʶ 

0,02-0,5 ʢʤ
2
) ʠʤʝʶʪʩʷ ʥʘ ʦʪʨʝʟʢʝ ʜʦʣʠʥʳ ʨ. ʇʷʥʜʞ ʦʪ ʛ. ʍʦʨʦʛ ʜʦ ʧʦʩ. ʀʰʢʘʰʠʤ, ʥʦ 

ʫʛʨʦʟʳ ʦʥʠ ʥʠʢʘʢʦʡ ʥʝ ʧʨʝʜʩʪʘʚʣʷʶʪ. ʅʘ ɺʦʩʪʦʯʥʦʤ ʇʘʤʠʨʝ ʦʧʦʣʟʥʝʡ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʪ. 

ʆʪʤʝʯʘʶʪʩʷ ʤʝʣʢʠʝ ʝʜʠʥʠʯʥʳʝ ʦʧʦʣʟʥʠ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʦʚʘʣʠʩʴ ʚ ʣʝʜʥʠʢʦʚʳʭ ʦʪʣʦʞʝʥʠʷʭ 

ʧʨʠ ʠʭ ʧʝʨʝʫʚʣʘʞʥʝʥʠʠ. ʊʠʣʣʳʩʧʣʳʚʘʥʠʷ ʪʘʢʞʝ ʟʜʝʩʴ ʨʝʜʢʠ, ʦʩʦʙʝʥʥʦ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ 

ʯʘʩʪʠ ɺʦʩʪʦʯʥʦʛʦ ʇʘʤʠʨʘ. 

ʈʘʥʝʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɻɹɸʆ ʦʪʤʝʯʘʣʦʩʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʢʨʳʪʠʡ ʜʦʣʠʥ ʨʝʢ 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʤʠ ʩʤʝʱʝʥʠʷʤʠ ʥʘ ʩʢʣʦʥʘʭ. ʉʯʠʪʘʣʦʩʴ, ʯʪʦ ʢʨʫʧʥʳʝ ʩʤʝʱʝʥʠʷ ʙʳʣʠ 

ʚʳʟʚʘʥʳ ʩʠʣʴʥʳʤʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤʠ, ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ 10 ʠ ʙʦʣʝʝ ʙʘʣʣʦʚ ʧʦ ʰʢʘʣʝ MSK-
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64, ʠ ʦʥʠ ʦʪʥʦʩʠʣʠʩʴ ʢ ʩʝʡʩʤʦʛʝʥʥʳʤ (ʩʝʡʩʤʦʛʨʘʚʠʪʘʮʠʦʥʥʳʤ). ʇʨʘʢʪʠʯʝʩʢʠ ʧʣʦʪʠʥʳ 

ʚʩʝʭ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʝʛʦʜʥʷ ʦʟʸʨ ʥʘ ʇʘʤʠʨʝ (ɼʠʨʫʤʢʫʣʴ, ɿʘʨʜʝʚ, ʗʰʠʣʴʢʫʣʴ, 

ʊʫʨʫʤʪʘʡʢʫʣʴ, ʆʡʢʫʣʴ, ʈʠʚʘʢʢʫʣʴ ʠ ʜʨ.) ʩʯʠʪʘʣʠʩʴ ʛʨʘʚʠʪʘʮʠʦʥʥʳʤʠ, ʚʳʟʚʘʥʥʳʤʠ 

ʦʧʦʣʟʥʷʤʠ ʠʣʠ ʦʙʚʘʣʘʤʠ. ʉʣʝʜʳ ʜʨʝʚʥʠʭ ʧʝʨʝʢʨʳʪʠʡ ʜʦʣʠʥ (ʥʘʧʨʠʤʝʨ, ʇʘʩʦʨʩʢʠʡ ʟʘʚʘʣ ʚ 

ʜʦʣʠʥʝ ʨ. ʂʫʜʘʨʘ) ʪʘʢʞʝ ʩʯʠʪʘʣʠʩʴ ʩʝʡʩʤʦʛʨʘʚʠʪʘʮʠʦʥʥʳʤʠ. ʉʝʡʯʘʩ ʥʘʢʦʧʠʣʦʩʴ 

ʜʦʩʪʘʪʦʯʥʦ ʤʘʪʝʨʠʘʣʘ, ʦʩʦʙʝʥʥʦ ʚ ʩʪʨʦʝʥʠʠ ʣʝʜʥʠʢʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʠ ʠʩʪʦʨʠʠ 

ʦʣʝʜʝʥʝʥʠʷ, ʯʪʦʙʳ ʦʜʥʦʟʥʘʯʥʦ ʧʨʠʟʥʘʪʴ ʚʩʝ ʵʪʠ ʧʝʨʝʢʨʳʪʠʷ ʨʝʯʥʳʭ ʜʦʣʠʥ ʣʝʜʥʠʢʦʚʳʤʠ 

ʬʦʨʤʘʤʠ. ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʦʥʠ ʦʙʨʘʟʦʚʘʥʳ ʢʦʥʝʯʥʦ-ʤʦʨʝʥʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʣʝʜʥʠʢʦʚʳʭ 

ʦʪʣʦʞʝʥʠʡ [8].  

ʍʘʪʣʦʥʩʢʘʷ ʦʙʣʘʩʪʴ. ʍʘʪʣʦʥʩʢʘʷ ʦʙʣʘʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ ʨʘʟʚʠʪʠʷ ʦʧʦʣʟʥʝʚʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʦʪʥʦʩʠʪʩʷ ʢ ʪʝʨʨʠʪʦʨʠʷʤ ʩʦ ʩʣʘʙʦʡ ʦʧʦʣʟʥʝʚʦʡ ʘʢʪʠʚʥʦʩʪʴʶ (ʨʠʩ. 4), ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʪʝʨʨʠʪʦʨʠʠ ʚʝʨʭʦʚʴʝʚ ʜʦʣʠʥ ʨʝʢ ʗʭʩʫ ʠ ʂʳʟʳʣʩʫ (ʉʫʨʭʦʙ). ʉʣʘʙʦ 

ʨʘʩʯʣʝʥʝʥʥʳʡ ʧʦʣʦʛʦʭʦʣʤʠʩʪʳʡ ʨʝʣʴʝʬ ʥʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʘʢʪʠʚʥʦʤʫ ʨʘʟʚʠʪʠʶ ʠ 

ʧʨʦʷʚʣʝʥʠʶ ʦʧʦʣʟʥʝʡ. ɹʦʣʝʝ ʨʘʟʚʠʪʳ ʵʨʦʟʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʚʠʜʫ ʰʠʨʦʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʨʳʭʣʳʭ ʦʪʣʦʞʝʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʣʝʩʩʘʤʠ ʠ ʣʝʩʩʦʚʠʜʥʳʤʠ ʩʫʛʣʠʥʢʘʤʠ. ɿʘ ʩʯʝʪ 

ʣʝʛʢʦʡʨʘʟʤʳʚʘʝʤʦʩʪʠ ʵʪʠʭ ʦʪʣʦʞʝʥʠʡ, ʘʢʪʠʚʥʦ ʧʨʦʷʚʣʷʝʪʩʷ ʵʨʦʟʠʷ ʚ ʚʠʜʝ ʧʣʦʱʘʜʥʦʛʦ 

ʦʚʨʘʛʦʦʙʨʘʟʦʚʘʥʠʷ. ɸʢʪʠʚʥʫʶ ʵʨʦʟʠʶ ʧʨʦʚʦʮʠʨʫʶ ʪʘʢʞʝ ʠ ʧʨʦʩʘʜʦʯʥʳʝ ʷʚʣʝʥʠʷ ʚ 

ʣʝʩʩʦʚʳʭ ʧʦʨʦʜʘʭ. 

ɹʣʘʛʦʜʘʨʷ ʧʨʦʩʘʜʦʯʥʳʤ ʷʚʣʝʥʠʷʤ ʠ ʵʨʦʟʠʠ, ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʦʚʨʘʛʠ, ʧʦ ʢʨʘʷʤ 

ʢʦʪʦʨʳʭ ʥʘʙʣʶʜʘʶʪʩʷ ʦʧʦʣʟʘʥʠʷ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʤʘʩʩ ʩʫʛʣʠʥʢʦʚ ʠ ʣʝʩʩʦʚ. ʇʦ ʤʝʭʘʥʠʟʤʫ 

ʵʪʦ ʦʧʦʣʟʥʝʚʳʝ ʧʨʦʮʝʩʩʳ, ʥʦ ʚʚʠʜʫ ʠʭ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʨʘʟʤʝʨʦʚ ʠ ʦʙʲʝʤʦʚ, ʜʦʚʦʣʴʥʦ 

ʪʨʫʜʥʦ ʧʦʢʘʟʘʪʴ ʥʘ ʢʘʨʪʝ ʦʪʜʝʣʴʥʳʝ ʦʧʦʣʟʥʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝʪ, ʥʘ ʢʘʨʪʝ ʧʦʢʘʟʘʥʳ 

ʦʧʦʣʟʥʝʦʧʘʩʥʳʝ ʟʦʥʳ, ʯʘʩʪʦ ʜʦʚʦʣʴʥʦ ʧʨʦʪʷʞʝʥʥʳʝ ʠ ʙʦʣʴʰʠʝ, ʚʚʠʜʫ ʰʠʨʦʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʤʝʣʢʠʭ ʦʧʦʣʟʥʝʡ ʧʦ ʙʦʨʪʘʤ ʦʚʨʘʛʦʚ. ʊʘʢʠʝ ʦʧʦʣʟʥʠ ʥʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʝʨʴʝʟʥʦʡ ʫʛʨʦʟʳ, ʥʦ 

ʷʚʣʷʶʪʩʷ ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ ʩʝʣʝʚʳʭ ʧʦʪʦʢʦʚ, ʠʤʝʶʱʠʭ ʟʜʝʩʴ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʝʨʴʝʟʥʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʥʘʩʝʣʝʥʠʷ.ʏʘʩʪʦ ʤʝʣʢʠʝ ʦʧʦʣʟʥʠ ʥʘʙʣʶʜʘʶʪʩʷ 

ʚʜʦʣʴ ʙʨʦʚʦʢ ʪʝʨʨʘʩ, ʪʘʢʞʝ ʩʣʦʞʝʥʥʳʭ ʣʝʩʩʦʚʠʜʥʳʤʠ ʩʫʛʣʠʥʢʘʤʠ ʠ ʣʝʩʩʘʤʠ. ʂʘʢ 

ʧʨʘʚʠʣʦ, ʧʦʚʝʨʭʥʦʩʪʠ ʪʘʢʠʭ ʪʝʨʨʘʩ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʨʦʰʘʝʤʦʛʦ ʟʝʤʣʝʜʝʣʠʷ, ʥʦ ʠʭ 

ʙʨʦʚʢʠ ʠʤʝʶʪ ʧʨʘʢʪʠʯʝʩʢʠ ʚʝʨʪʠʢʘʣʴʥʳʝ ʫʩʪʫʧʳ, ʥʘ ʢʦʪʦʨʳʭ ʫʟʢʦʡ ʧʦʣʦʩʦʡ ʨʘʟʚʠʚʘʶʪʩʷ 

ʤʝʣʢʠʝ ʦʧʦʣʟʥʝʚʳʝ ʧʨʦʮʝʩʩʳ (ʇʷʥʜʞʩʢʠʡ ʨʘʡʦʥ, ʨʘʡʦʥ ʌʘʨʭʦʨ, ʨʘʡʦʥ ʍʫʨʦʩʦʥ, ʙʘʩʩʝʡʥ 

ʨ. ɺʘʭʰ ʥʠʞʝ ʅʫʨʝʢʩʢʦʡ ɻʕʉ ʠ ʜʨ.) 

 
ʈʠʩ. 4. ʂʘʨʪʘ ʦʧʦʣʟʥʝʚʦʡ ʧʦʨʘʞʝʥʥʦʩʪʠ ʍʘʪʣʦʥʩʢʦʡ ʦʙʣʘʩʪʠ 
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ʅʝʩʢʦʣʴʢʦ ʦʪʜʝʣʴʥʦ ʩʪʦʠʪ ʐʫʨʦʙʘʜʩʢʠʡ ʨʘʡʦʥ. ɿʜʝʩʴ ʨʘʟʚʠʪ ʛʦʨʥʳʡ ʢʨʫʪʦʩʢʣʦʥʥʳʡ 

ʨʝʣʴʝʬ, ʨʘʟʚʠʪʳʡ ʥʘ ʩʣʦʞʥʦʤ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʢʦʤʧʣʝʢʩʝ ʛʦʨʥʳʭ ʧʦʨʦʜ. ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʘʢʪʠʚʥʳʝ ʨʘʟʣʦʤʳ ʚʤʝʩʪʝ ʩ ʟʦʥʦʡ ʢʨʫʧʥʦʛʦ ʘʢʪʠʚʥʦʛʦ ɼʘʨʚʘʟ-ʂʘʨʘʢʫʣʴʩʢʦʛʦ ʨʘʟʣʦʤʘ, 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ, ʚʳʩʦʢʘʷ ʨʘʩʯʣʝʥʝʥʥʦʩʪʴ ʨʝʣʴʝʬʘ ʪʝʨʨʠʪʦʨʠʠ 

ʩʦʟʜʘʶʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ. ʍʦʪʷ, ʥʘʠʙʦʣʝʝ 

ʘʢʪʠʚʥʦ ʟʜʝʩʴ ʧʨʦʷʚʣʷʶʪʩʷ ʩʝʣʝʚʳʝ ʷʚʣʝʥʠʷ.  

ʆʩʦʙʝʥʥʦ ʘʢʪʠʚʥʦ ʧʨʦʷʚʣʷʶʪʩʷ ʦʧʦʣʟʥʝʚʳʝ ʧʨʦʮʝʩʩʳ ʚ ʙʘʩʩʝʡʥʘʭ ʨʝʢ ʂʳʟʳʣʩʫ 

(ʉʫʨʭʦʙ), ʆʙʠʤʘʟʘʨ, ʗʭʩʫ, ʆʙʠʤʠʥʦʫ, ʚ ʦʩʥʦʚʥʦʤ ʠʟ-ʟʘ ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʨʳʭʣʳʭ ʧʦʨʦʜ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʣʝʩʩʘʤʠ ʠ ʣʝʩʩʦʚʠʜʥʳʤʠ ʩʫʛʣʠʥʢʘʤʠ, ʘ ʪʘʢʞʝ ʩʠʣʴʥʦ 

ʨʘʩʯʣʝʥʝʥʥʳʤ ʨʝʣʴʝʬʦʤ ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʤʝʣʢʠʤʠ ʨʝʢʘʤʠ ʠ ʨʫʯʴʷʤʠ. ʅʦ ʦʧʷʪʴ ʞʝ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʵʪʦ ʤʝʣʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʦʵʪʦʤʫ ʥʘ ʢʘʨʪʝ ʧʦʢʘʟʘʥʳ, ʚ ʦʩʥʦʚʥʦʤ, 

ʦʧʦʣʟʥʝʦʧʘʩʥʳʝ ʟʦʥʳ. ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʘʷ ʦʧʦʣʟʥʝʦʧʘʩʥʘʷ ʟʦʥʘ ʨʘʟʚʠʪʘ ʥʘ ʣʝʚʦʤ ʙʦʨʪʫ 

ʜʦʣʠʥʳ ʨ. ʆʙʠʤʠʥʦʫ, ʥʘ ʩʢʣʦʥʝ ʭʨʝʙʪʘ ʍʘʟʨʘʪʠʰʦ. ɿʜʝʩʴ, ʪʘʢʞʝ, ʢʘʢ ʠ ʥʘ ʩʢʣʦʥʘʭ ʭʨʝʙʪʘ 

ʇʝʪʨʘ I, ʨʘʟʚʠʚʘʝʪʩʷ ʟʦʥʘ ʘʢʪʠʚʥʳʭ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ (ʦʧʦʣʟʥʝʡ, ʦʙʚʘʣʦʚ), 

ʩʚʷʟʘʥʥʳʭ ʩ ʩʫʱʝʩʪʚʦʚʘʥʠʝʤ ʟʜʝʩʴ ʟʦʥʳ ʢʨʫʧʥʦʛʦ ʘʢʪʠʚʥʦʛʦ ɼʘʨʚʘʟ-ʂʘʨʘʢʫʣʴʩʢʦʛʦ 

ʨʘʟʣʦʤʘ.  

ɺ ʮʝʣʦʤ, ʜʣʷ ʍʘʪʣʦʥʩʢʦʡ ʦʙʣʘʩʪʠ ʥʝʣʴʟʷ ʩʯʠʪʘʪʴ ʦʧʦʣʟʥʝʚʳʝ ʧʨʦʮʝʩʩʳ ʦʜʥʠʤʠ ʠʟ 

ʦʧʘʩʥʳʭ ʜʣʷ ʥʘʩʝʣʝʥʠʷ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʆʜʥʘʢʦ, ʫʯʠʪʳʚʘʷ, ʯʪʦ ʤʝʣʢʠʝ ʦʧʦʣʟʥʠ ʯʘʩʪʦ 

ʠʛʨʘʶʪ ʨʦʣʴ çʫʩʠʣʝʥʠʷè ʩʝʣʝʚʳʭ ʧʦʪʦʢʦʚ, ʩʣʝʜʫʝʪ ʠʭ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʦʮʝʥʢʝ ʨʠʩʢʘ 

ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ ʚ ʍʘʪʣʦʥʩʢʦʡ ʦʙʣʘʩʪʠ. 
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ʈɽɿʋʃʔʊɸʊʓ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʂʆʉʄʀʏɽʉʂʀʍ ʉʅʀʄʂʆɺ ʀ ɻʀʉ ʇʈʀ ʂɸʈʊʀʈʆɺɸʅʀʀ 

ʆʇʆʃɿʅɽʁ ʊɸɼɾʀʂʀʉʊɸʅɸ 

ʅʘ ʦʩʥʦʚʝ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʚ ʨʘʙʦʪʝ ʜʘʝʪʩʷ ʢʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʧʦʣʟʥʝʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʦʛʜʠʡʩʢʦʡ ʦʙʣʘʩʪʠ, ʨʘʡʦʥʦʚ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʧʦʜʯʠʥʝʥʠʷ, 
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ʍʘʪʣʦʥʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ɻɹɸʆ, ʚ ʮʝʣʷʭ ʩʦʟʜʘʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʘʪʣʘʩʘ ʧʨʠʨʦʜʥʳʭ ʦʧʘʩʥʦʩʪʝʡ ʪʝʨʨʠʪʦʨʠʠ 

ʊʘʜʞʠʢʠʩʪʘʥʘ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʧʦʣʟʝʥʴ, ʦʧʘʩʥʦʩʪʴ, ʟʦʥʳ, ʫʯʘʩʪʢʠ, ʢʦʩʤʦʩʥʠʤʢʠ, ʜʝʰʠʬʨʠʨʦʚʘʥʠʝ, ʫʷʟʚʠʤʦʩʪʴ, 

ʫʛʨʦʟʘ, ʧʨʦʩʘʜʢʘ, ʵʨʦʟʠʷ. 

 

RESULTS OF THE USE OF SPACE PHOTOGRAPHICS AND GIS AT THE MAPPING OF THE 

ADJUSTMENTS OF TAJIKISTAN  

Based on the interpretation of space images, the paper gives a brief description of the spread of landslides in 

the territory of Sugd region, the districts of the republican subordination, Khatlon region and GBAO, in order to 

create a database and an atlas of natural hazards of the territory of Tajikistan at the regional level. 

Key words: landslide, danger, zones, areas, space images, interpretation, vulnerability, threat, subsidence, 

erosion. 
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ʀɿʋʏɽʅʀɽ ʇʈʆʎɽʉʉʆɺ ʉʊɸʈɽʅʀʗ ɹʀʊʋʄɸ ɺ ʋʉʃʆɺʀʗʍ ɺɽʈʊʀʂɸʃʔʅʆʁ 

ɿʆʅɸʃʔʅʆʉʊʀ ʊɸɼɾʀʂʀʉʊɸʅɸ 

 

ʉʘʡʨʘʭʤʦʥʦʚ ʈ.ʍ., ʋʤʘʨʦʚ ʉ.ʉ., ʊʦʰʦʚ ɼʞ., ʅʘʙʠʟʦʜʘ ʄ.ʐ. 

ʊʘʜʞʠʢʩʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʄ.ʉ. ʆʩʠʤʠ 

 

ʈʘʟʥʦʦʙʨʘʟʠʝ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʊʘʜʞʠʢʠʩʪʘʥʘ ʠ ʨʘʟʣʠʯʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 

ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ ʙʠʪʫʤʘ ʚ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʳʭ ʧʦʢʨʳʪʠʷʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʩʦʪʳ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʜʦʨʦʛʠ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ʠ ʧʦʣʦʞʝʥʠʷ ʩʣʦʷ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʜʦʨʦʞʥʦʡ 

ʦʜʝʞʜʳ ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʚʦʡʩʪʚʘʤ 

ʜʦʨʦʞʥʳʭ ʙʠʪʫʤʦʚ ʩ ʫʯʝʪʦʤ ʦʙʣʘʩʪʠ ʠʭ ʧʨʠʤʝʥʝʥʠʷ. 

ʇʨʠ ʵʪʦʤ ʦʩʥʦʚʥʳʤʠ ʨʝʦʣʦʛʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʦʧʨʝʜʝʣʷʶʱʠʤʠ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʝ ʧʦʚʝʜʝʥʠʝ ʙʠʪʫʤʦʚ ʚ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʠʤʝʥʝʥʠʷ ʷʚʣʷʶʪʩʷ 

ʠʥʪʝʨʚʘʣ ʧʣʘʩʪʠʯʥʦʩʪʠ, ʚʷʟʢʦʩʪʴ ʠ ʧʨʠʜʝʣʴʥʘʷ ʨʘʩʪʷʞʠʤʦʩʪʴ [1-2]. 

ʇʨʦʮʝʩʩ ʩʪʘʨʝʥʠʷ ʙʠʪʫʤʘ ʦʩʥʦʚʘʥ ʥʘ ʠʟʤʝʥʝʥʠʠ ʭʠʤʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ ʙʠʪʫʤʘ. 

ʇʦʵʪʦʤʫ ʵʪʦʪ ʧʨʦʮʝʩʩ ʤʦʞʥʦ ʠʩʩʣʝʜʦʚʘʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ, ʦʧʨʝʜʝʣʷʷ, ʥʘʧʨʠʤʝʨ 

ʩʢʦʨʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʙʠʪʫʤʘ ʩ ʢʠʩʣʦʨʦʜʦʤ ʠʣʠ ʧʦ ʠʟʤʝʥʝʥʠʶ ʣʶʙʳʭ ʜʨʫʛʠʭ ʩʚʦʡʩʪʚ. 

ɺ ʮʝʣʷʭ ʧʦʣʫʯʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦ 

ʠʟʤʝʥʝʥʠʶ ʛʨʫʧʧʦʚʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʙʠʪʫʤʘ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʪʘʨʝʥʠʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʠ ʚʳʩʦʪʳ ʦʙʲʝʢʪʘ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʧʨʦʮʝʩʩʘ ʩʪʘʨʝʥʠʷ ʙʠʪʫʤʘ ʙʳʣʠ ʟʘʛʦʪʦʚʣʝʥʳ ʩʪʝʢʣʷʥʥʳʝ ʧʣʘʩʪʠʥʳ ʩ 

ʥʘʥʝʩʝʥʥʳʤʠ ʥʘ ʥʠʭ ʪʦʥʢʠʤ ʩʣʦʝʤ (0,5 ʤʤ) ʙʠʪʫʤʘ, ʠ ʧʦʩʪʘʚʣʝʥʳ ʥʘ ʜʣʠʪʝʣʴʥʦʝ ʭʨʘʥʝʥʠʝ 

ʚʙʣʠʟʠ ʫʯʘʩʪʢʦʚ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʘʚʪʦʜʦʨʦʛ, ʚ ʤʝʩʪʘʭ ʠʤʝʶʱʠʭ ʩʚʦʙʦʜʥʳʡ ʜʦʩʪʫʧ ʜʣʷ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʣʘʩʪʠʥʳ ʩ ʙʠʪʫʤʦʤ ʪʝʧʣʘ, ʩʚʝʪʘ, ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ, ʚʦʜʳ, ʦʟʦʥʘ ʠ ʜʨ. 

ʬʘʢʪʦʨʦʚ, ʪ.ʝ. ʚʩʝʭ ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ ʜʘʥʥʦʡ ʤʝʩʪʥʦʩʪʠ ʧʦʛʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. 

ʆʙʨʘʟʮʳ ʙʠʪʫʤʘ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ ʭʨʘʥʝʥʠʝ ʥʘ ʚʳʩʦʪʘʭ: 500, 900, 2500 ʠ 3373 

ʤʝʪʨʦʚ ʠ ʠʩʧʳʪʘʥʳ ʯʝʨʝʟ 7, 14 ʠ 21 ʤʝʩʷʮʝʚ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʚ ʪʘʙʣ. ɸʥʘʣʠʟ ʪʘʙʣ. 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʦ ʚʨʝʤʝʥʝʤ ʩʦʜʝʨʞʘʥʠʝ ʘʩʬʘʣʴʪʝʥʦʚ ʚ ʙʠʪʫʤʝ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʝʪ, ʧʨʠʯʝʤ 

ʵʪʦʪ ʧʨʦʮʝʩʩ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚʳʩʦʪʳ ʫʩʠʣʠʚʘʝʪʩʷ. ɽʩʣʠ ʚ ʧʝʨʚʳʝ 14 ʤʝʩʷʮʝʚ ʰʝʣ 

ʠʥʪʝʥʩʠʚʥʳʡ ʨʦʩʪ ʥʘ ʚʩʝʭ ʚʳʩʦʪʘʭ ʠ ʩʦʩʪʘʚʣʷʣ ʚ ʧʨʝʜʝʣʘʭ 33,6% ʥʘ ʚʳʩʦʪʝ 500 ʤ, ʜʦ 76% 

ʥʘ ʚʳʩʦʪʝ 3373 ʤ, ʪʦ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʤʝʩʷʮʳ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʦʩʪʘ ʘʩʬʘʣʴʪʝʥʦʚ ʨʝʟʢʦ 

ʩʦʢʨʘʪʠʣʠʩʴ ʠ ʩʦʩʪʘʚʠʣʘ ʦʢʦʣʦ 2ï5%. ʇʦʩʢʦʣʴʢʫ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʠ ʧʦʚʳʰʝʥʠʝʤ 
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ʚʳʩʦʪʳ ʧʨʦʮʝʩʩ ʩʪʘʨʝʥʠ ̫ ʙʠʪʫʤʘ (ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʘʩʬʘʣʴʪʝʥʦʚ) ʧʨʘʢʪʠʯʝʩʢʠ 

ʩʪʘʙʠʣʠʟʠʨʦʚʘʣʩʷ, ʪʦ ʜʘʣʴʥʝʡʰʝʝ ʭʨʘʥʝʥʠʝ ʧʦʪʝʨʷʣʦ ʩʤʳʩʣ. 

ʂʦʣʠʯʝʩʪʚʦ ʩʤʦʣ ʩʦ ʚʨʝʤʝʥʝʤ ʫʤʝʥʴʰʘʝʪʩʷ, ʧʨʠʯʝʤ ʪʝʤ ʙʦʣʴʰʝ, ʯʝʤ ʙʦʣʴʰʝ ʚʳʩʦʪʘ, 

ʪ.ʝ. ʥʘʙʣʶʜʘʝʪʩʷ ʦʙʨʘʪʥʘʷ ʢʘʨʪʠʥʘ, ʯʝʤ ʜʣʷ ʩʣʫʯʘʷ ʩ ʘʩʬʘʣʴʪʝʥʘʤʠ. ʅʘʛʣʷʜʥʘ ʢʘʨʪʠʥʘ, ʢʘʢ 

ʚ ʧʨʦʮʝʩʩʝ ʩʪʘʨʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʭʦʜ ʩʤʦʣ ʚ ʘʩʬʘʣʴʪʝʥʦʚ, ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 

ʫʤʝʥʴʰʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʩʤʦʣ ʠ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʘʩʬʘʣʴʪʝʥʦʚ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʤʦʣ ʚ ʧʨʦʮʝʥʪʥʦʤ ʦʪʥʦʰʝʥʠʠ 

ʧʨʦʠʩʭʦʜʠʪ ʤʝʥʴʰʠʤʠ ʪʝʤʧʘʤʠ, ʯʝʤ ʘʩʬʘʣʴʪʝʥʦʚ ʠ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 4,9 ʜʦ 45,5%. 

ʕʪʦʪ ʬʘʢʪ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʦ ʘʩʬʘʣʴʪʝʥʦʚ (ʦʙʨʘʟʦʚʘʥʠʝ 

ʘʩʬʘʣʴʪʝʥʦʚ) ʧʨʦʠʩʭʦʜʠʪ ʥʝ ʪʦʣʴʢʦ ʟʘ ʩʯʝʪ ʩʤʦʣ, ʥʦ ʠ ʟʘ ʩʯʝʪ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. 

 

ʊʘʙʣʠʮʘ 1. ʂʠʥʝʪʠʢʘ ʠʟʤʝʥʝʥʠʷ ʛʨʫʧʧʦʚʦʛʦ ʩʦʩʪʘʚʘ ʙʠʪʫʤʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʨʝʤʝʥʠ ʭʨʘʥʝʥʠʷ ʠ ʚʳʩʦʪʳ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ 

ˉ ʧ/ʧ 
ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʬʨʘʢʮʠʡ 

ɺʨʝʤʷ 

ʭʨʘʥʝʥʠʷ, ʤʝʩ. 

ɺʳʩʦʪʘ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ, ʤ 

500 900 2500 3373 

11. ɸʩʬʘʣʴʪʝʥʳ (ɸ) 

0 27,20 27,20 27,20 27,20 

7 31,25 35,45 40,21 41,35 

14 36,34 38,78 46,78 47,87 

21 38,15 41,20 48,05 48,97 

22. ʉʤʦʣʳ (ʉ) 

0 31,20 31,20 31,20 31,20 

7 30,75 28,55 24,90 23,06 

14 30,05 26,20 19,80 18,65 

21 29,68 24,16 17,67 17,00 

33. 
ʋʛʣʝʚʦʜʦʨʦʜ r

(ʋɺ) 

0 41,60 41,60 41,60 41,60 

7 38,00 36,00 34,89 35,59 

14 33,61 35,05 33,42 33,48 

21 32,17 34,64 34,28 34,03 

 

ʂʦʣʠʯʝʩʪʚʦ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʩʦ ʚʨʝʤʝʥʝʤ ʪʘʢʞʝ ʫʤʝʥʴʰʘʝʪʩʷ. ʇʨʠʯʝʤ ʫʤʝʥʴʰʝʥʠʝ 

ʧʨʦʠʩʭʦʜʠʪ ʪʝʤ ʠʥʪʝʥʩʠʚʥʝʝ, ʯʝʤ ʙʦʣʴʰʝ ʚʳʩʦʪʘ. ɺ ʧʝʨʚʳʝ ʤʝʩʷʮʳ ʧʨʦʮʝʩʩ ʫʤʝʥʴʰʝʥʠʷ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʧʨʦʠʩʭʦʜʠʪ ʥʘʤʥʦʛʦ ʠʥʪʝʥʩʠʚʥʝʝ ʢʘʢ ʜʣʷ ʘʩʬʘʣʴʪʝʥʦʚ ʠ ʩʤʦʣ, ʯʝʤ ʚ 

ʧʦʩʣʝʜʫʶʱʠʝ ʤʝʩʷʮʳ. ʂʦʣʠʯʝʩʪʚʦ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʙʠʪʫʤʝ ʫʤʝʥʴʰʘʝʪʩʷ ʩʦ ʚʨʝʤʝʥʝʤ 

ʤʘʢʩʠʤʫʤ ʥʘ 16,6ï22,7% ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʩʦʪʳ. 

ʇʨʦʚʝʜʝʥʥʡr ʘʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʛʨʫʧʧʦʚʦʡ ʩʦʩʪʘʚ ʙʠʪʫʤʘ ʥʝ ʷʚʣʷʝʪʩʷ 

ʩʪʘʙʠʣʴʥʳʤ ʠ ʧʦʜ ʚʣʠʷʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʧʦʛʦʜʥʦ ï ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʤʦʞʝʪ 

ʧʨʝʪʝʨʧʝʪʴ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʟʘ ʩʯʝʪ ʯʘʩʪʠʯʥʦʛʦ ʧʨʝʚʨʘʱʝʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ 

ʩʤʦʣʳ, ʘ ʩʤʦʣ ʚ ʘʩʬʘʣʴʪʝʥʳ ʠ ʝʩʪʝʩʪʚʝʥʥʦ, ʵʪʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʦʩʥʦʚʥʳʭ ʬʠʟʠʢʦï

ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ ʙʠʪʫʤʘ. ʋʤʝʩʪʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʝʚʨʘʱʝʥʠʝ ʩʤʦʣ ʚ ʘʩʬʘʣʴʪʝʥʳ 

ʧʨʦʠʩʭʦʜʠʪ ʙʳʩʪʨʝʝ, ʯʝʤ ʧʨʝʚʨʘʱʝʥʠʝ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʩʤʦʣʳ. ʇʦʵʪʦʤʫ ʚ ʧʨʦʮʝʩʩʝ 

ʩʪʘʨʝʥʠʷ ʙʠʪʫʤʘ ʧʨʦʠʩʭʦʜʠʪ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʘʩʬʘʣʴʪʝʥʦʚ. 
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ʀɿʋʏɽʅʀɽ ʇʈʆʎɽʉʉʆɺ ʉʊɸʈɽʅʀʗ ɹʀʊʋʄɸ ɺ ʋʉʃʆɺʀʗʍ ɺɽʈʊʀʂɸʃʔʅʆʁ 

ɿʆʅɸʃʔʅʆʉʊʀ ʊɸɼɾʀʂʀʉʊɸʅɸ 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʩʪʘʨʝʥʠʷ ʙʠʪʫʤʘ ʚ ʨʘʟʣʠʯʥʳʭ ʧʦʛʦʜʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʧʦʛʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʤʝʩʪʥʦʩʪʠ, ʪʝʤʧʝʨʘʪʫʨʳ ʩʚʝʪʘ, ʚʦʟʜʫʭʘ ʠ ʚʦʜʳ ʧʨʦʠʩʭʦʜʷʪ ʠʟʤʝʥʝʥʠʷ 

ʛʨʫʧʧʦʚʦʛʦ ʩʦʩʪʘʚʘ ʙʠʪʫʤʘ ʟʘ ʩʯʝʪ ʯʘʩʪʠʯʥʦʛʦ ʧʨʝʚʨʘʱʝʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʩʤʦʣʳ, ʘ ʩʤʦʣʳ ʚ ʘʩʬʘʣʴʪʝʥʳ 

ʢʦʪʦʨʳʝ, ʦʪʨʘʞʘʶʩʷ ʥʘ ʦʩʥʦʚʥʳʭ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ ʙʠʪʫʤʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʦʨʦʛʠ, ʛʦʨʥʳʝ ʤʝʩʪʥʦʩʪʠ, ʩʤʦʣʘ, ʘʩʬʘʣʴʪʝʥ, ʩʪʘʨʝʥʠʝ ʙʠʪʫʤʘ, ʫʛʣʝʚʦʜʦʨʦʜ. 

 

STUDY OF THE PROCESSES OF BITUME AGING IN THE CONDITIONS OF VERTICAL ZONALITY 

OF TAJIKISTAN  

The article presents the results of a study of the aging process of bitumen in various weather and climate 

conditions of the Republic of Tajikistan. It was revealed that under the influence of existing weather and climate 

factors of the terrain, temperature of light, air and water, the group composition of bitumen changes due to the 

partial conversion of hydrocarbons to resins, and resins to asphaltenes that reflect the basic physical and mechanical 

properties of bitumens. 

Key words: roads, mountainous terrain, tar, asphaltene, aging bitumen, hydrocarbon. 

 

ʉʚʝʜʝʥʠ ̫ʦʙ ʘʚʪʦʨʘʭ: ʉʘʡʨʘʭʤʦʥʦʚ ʈ.ʍ. - ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ 

çʉʪʨʦʠʪʝʣʴʩʪʚʦ ʜʦʨʦʛ, ʩʦʦʨʫʞʝʥʠʡ ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡè ʊʘʜʞʠʢʩʢʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʄ. ʆʩʠʤʠ. ʊʝʣʝʬʦʥ: 906-22-96-96 

ʋʤʘʨʦʚ ʉ.ʉ. - ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ çɸʚʪʦʤʦʙʠʣʴʥʳʝ ʜʦʨʦʛʠ ʠ ʘʵʨʦʜʨʦʤʳè ʊʘʜʞʠʢʩʢʦʛʦ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʄ. ʆʩʠʤʠ. ʊʝʣʝʬʦʥ: 935-12-16-75 

ʊʦʰʦʚ ɼʞ.ɿ. - ʩʦʠʩʢʘʪʝʣʴ ʢʘʬʝʜʨʳ çʉʪʨʦʠʪʝʣʴʩʪʚʦ ʜʦʨʦʛ, ʩʦʦʨʫʞʝʥʠʡ ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡè 

ʊʘʜʞʠʢʩʢʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʄ. ʆʩʠʤʠ. ʊʝʣʝʬʦʥ: 935-57-75-88 

ʅʘʙʠʟʦʜʘ ʄ.ʐ. - ʩʦʠʩʢʘʪʝʣʴ ʢʘʬʝʜʨʳ çʉʪʨʦʠʪʝʣʴʩʪʚʦ ʜʦʨʦʛ, ʩʦʦʨʫʞʝʥʠʡ ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡè 

ʊʘʜʞʠʢʩʢʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʄ. ʆʩʠʤʠ. ʊʝʣʝʬʦʥ: 918-57-20-30 

 

 

ʋʏɽʊ ʀʅɾɽʅɽʈʅʆ ï ɻɽʆʃʆɻʀʏɽʉʂʀʍ ʋʉʃʆɺʀʁ ɼʃʗ ɺʓɹʆʈɸ ʊʈɸʉʉʓ 

ʊʆʅʅɽʃʗ 

 

ʉʫʣʝʡʤʘʥʦʚʘ ʄ.ɸ., ɼʞʦʡʣʦʙʦʚ ʈ.ʉ. 

ʊʘʜʞʠʢʩʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʄ.ʉ. ʆʩʠʤʠ 

 

ʈʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʚʳʙʦʨʘ ʪʨʘʩʩʳ ʪʫʥʥʝʣʷ ʠ ʤʝʩʪʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʪʦʛʦ ʠʣʠ 

ʠʥʦʛʦ ʧʦʜʟʝʤʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ, ʦʧʨʝʜʝʣʝʥʠʷ ʝʛʦ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʩʧʦʩʦʙʘ ʚʦʟʚʝʜʝʥʠʷ ʠʤʝʶʪ 

ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. 

ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʧʦʜʟʝʤʥʳʤ ʩʦʦʨʫʞʝʥʠʷʤ ʟʘʜʘʯʝʡ ʠʥʞʝʥʝʨʥʦʡ ʛʝʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ 

ʫʩʪʘʥʦʚʣʝʥʠʝ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʛʦ ʧʨʦʛʥʦʟʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ, 

ʤʦʛʫʱʠʭ ʚʦʟʥʠʢʥʫʪʴ ʚ ʢʦʥʢʨʝʪʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʚ ʩʚʷʟʠ ʩ ʥʘʨʫʰʝʥʠʝʤ 

ʮʝʣʦʩʪʥʦʩʪʠ ʤʘʩʩʠʚʘ ʧʦʨʦʜ ʚʳʨʘʙʦʪʢʦʡ, ʠ ʨʘʟʨʘʙʦʪʢʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʠʭ ʧʦʷʚʣʝʥʠʡ. 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʧʦʜʟʝʤʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ 

ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ: ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʠ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ; ʥʘʣʠʯʠʝ ʟʦʥ ʨʘʟʤʳʚʘ, ʧʨʦʚʘʣʦʚ, ʦʧʦʣʟʥʝʡ ʠ ʢʘʨʩʪʦʚ, ʘ 

ʪʘʢʞʝ ʩʙʨʦʩʦʚ, ʩʢʣʘʜʦʢ ʠ ʪ.ʜ.; ʦʞʠʜʘʝʤʦʝ ʛʦʨʥʦʝ ʜʘʚʣʝʥʠʝ ʠ ʚʝʨʦʷʪʥʦʩʪʴ ʚʩʪʨʝʯʠ ʩʦ 

ʟʥʘʯʠʪʝʣʴʥʳʤ ʜʘʚʣʝʥʠʝʤ; ʟʦʥʳ ʠ ʭʘʨʘʢʪʝʨ ʚʦʟʤʦʞʥʳʭ ʦʙʨʫʰʝʥʠʡ ʠ ʚʳʚʘʣʦʚ ʧʦʨʦʜʳ ʧʨʠ 

ʝʝ ʨʘʟʨʘʙʦʪʢʝ; ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʨʦʜ ʠ ʠʭ ʧʨʦʯʥʦʩʪʴ; ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʴ 

ʧʦʨʦʜ ʚʳʚʝʪʨʠʚʘʥʠʶ ʠ ʚʳʱʝʣʘʯʠʚʘʥʠʶ; ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ʧʦʨʦʜ ʠ ʦʞʠʜʘʝʤʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʧʦʜʟʝʤʥʦʡ ʚʳʨʘʙʦʪʢʝ; ʫʛʣʳ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʢʦʩʘ ʧʦʨʦʜ; ʭʘʨʘʢʪʝʨ 

ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʧʦʨʦʜ; ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʦʜʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʦʚ, ʥʘʧʨʘʚʣʝʥʠʝ ʠ ʩʢʦʨʦʩʪʴ 

ʜʚʠʞʝʥʠʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ; ʦʙʲʝʤ ʦʞʠʜʘʝʤʳʭ ʧʨʠʪʦʢʦʚ ʚʦʜʳ ʚ ʧʦʜʟʝʤʥʳʝ ʚʳʨʘʙʦʪʢʠ; 

ʢʦʵʬʬʠʮʠʝʥʪ ʬʠʣʴʪʨʘʮʠʠ ʧʦʨʦʜ; ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʨʦʜ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʠ ʩʪʝʧʝʥʴ ʠʭ 
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ʘʛʨʝʩʩʠʚʥʦʩʪʠ; ʧʦʜʟʝʤʥʳʝ ʛʘʟʳ, ʠʭ ʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ; ʩʝʡʩʤʠʯʥʦʩʪʴ ʨʘʡʦʥʘ ʠ ʧʣʦʱʘʜʢʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʥʦʛʦʦʙʨʘʟʠʝ ʧʨʠʨʦʜʥʳʭ ʷʚʣʝʥʠʡ ʚʳʟʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ 

ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ ʚʳʷʚʠʪʴ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʢʘʢ ʥʘ 

ʢʦʥʩʪʨʫʢʮʠʶ ʧʦʜʟʝʤʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ, ʪʘʢ ʠ ʥʘ ʪʝʭʥʦʣʦʛʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ. 

ɺ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʙʦʣʴʰʫʶ ʨʦʣʴ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʧʦʜʟʝʤʥʳʭ ʩʦʦʨʫʞʝʥʠʡ 

ʠʛʨʘʝʪ ʫʯʝʪ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʚʠʪʳ ʧʣʘʩʪʦʚ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʥʘʧʨʘʚʣʝʥʠʝ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʠ 

ʚʳʙʦʨ ʫʛʣʘ ʠʭ ʧʝʨʝʩʝʯʝʥʠʷ ʦʩʴʶ ʧʦʜʟʝʤʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʩʪʨʘʪʠʛʨʘʬʠʠ 

ʨʘʡʦʥʘ ʜʦʣʞʥʳ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʤʦʱʥʦʩʪʴ ʢʘʞʜʦʛʦ ʧʣʘʩʪʘ, ʝʛʦ ʧʘʜʝʥʠʝ ʠ ʧʨʦʩʪʠʨʘʥʠʝ 

(ʨʠʩ. 1). ɺ ʧʦʨʦʜʘʭ ʩ ʥʘʢʣʦʥʥʳʤʠ ʩʣʦʷʤʠ ʚʦʟʤʦʞʥʦ ʩʢʦʣʴʞʝʥʠʝ ʧʦ ʧʣʦʩʢʦʩʪʷʤ 

ʥʘʧʣʘʩʪʦʚʘʥʠʷ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʧʦ ʢʦʥʪʫʨʫ ʚʳʨʘʙʦʪʢʠ ʛʦʨʥʦʝ ʜʘʚʣʝʥʠʝ. 

ʈʘʟʤʝʨ ʟʦʥ ʠʣʠ ʧʣʦʱʘʜʦʢ Fn, ʥʘʨʫʰʘʝʤʳʭ ʚʳʨʘʙʦʪʢʦʡ ʥʘʭʦʜʠʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʤʦʱʥʦʩʪʠ ʧʣʘʩʪʘ h, ʫʛʣʘ ʝʛʦ ʧʘʜʝʥʠʷ ʘ ʠ ʫʛʣʘ ʧʦʜʭʦʜʘ ʪʨʘʩʩʳ ʈ, ʦʙʨʘʟʫʝʤʦʛʦ ʦʩʴʶ 

ʚʳʨʘʙʦʪʢʠ ʩ ʣʠʥʠʝʡ ʧʨʦʩʪʠʨʘʥʠʷ (ʨʠʩ. 2). 

ʇʨʠ ʫʛʣʝ ʧʘʜʝʥʠʷ ʘ = 90Á ʨʘʟʤʝʨ ʟʦʥʳ Fn ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʫʛʣʘ ʨ ʠ 

ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʨʠ ʨ = 0. ʄʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʨʘʟʤʝʨʘ Fn 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʛʣʫ ʨ = 90Á. 

ʇʨʠ ʘ < 90Á ʨʘʟʤʝʨ ʧʣʦʱʘʜʢʠ Fn ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʥʝ ʪʦʣʴʢʦ ʫʛʣʘ ʨ, ʥʦ 

ʠ ʫʛʣʘ ʧʘʜʝʥʠʷ ʘ. ʆʩʦʙʝʥʥʦ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʜʣʷ ʧʦʜʟʝʤʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʩʣʫʯʘʡ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʩʠ ʩʦʦʨʫʞʝʥʠʷ ʧʦ ʣʠʥʠʠ ʧʨʦʩʪʠʨʘʥʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʟʘʣʝʛʘʶʱʝʡ 

ʩʚʠʪʳ ʧʣʘʩʪʦʚ ʩʣʘʙʳʭ ʧʦʨʦʜ, ʪ.ʝ. ʧʨʠ ʘ = 0 ʠ ʈ = 0. 

ɺ ʩʚʷʟʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʟʦʥ ʥʘʨʫʰʝʥʠʷ ʚʦʟʨʘʩʪʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʫʯʘʩʪʢʦʚ ʩ 

ʧʦʚʳʰʝʥʥʳʤ ʛʦʨʥʳʤ ʜʘʚʣʝʥʠʝʤ, ʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢʘʞʜʦʛʦ ʧʦʜʩʝʢʘʝʤʦʛʦ ʧʣʘʩʪʘ ʩʥʠʞʘʝʪʩʷ. 

ɺ ʩʣʫʯʘʝ ʧʝʨʝʩʝʯʝʥʠʷ ʪʨʘʩʩʦʡ ʩʦʦʨʫʞʝʥʠʷ ʩʚʠʪʳ ʧʣʘʩʪʦʚ ʢʨʝʧʢʠʭ ʠ ʫʩʪʦʡʯʠʚʳʭ ʧʦʨʦʜ 

ʚʳʩʦʢʠʝ ʧʨʦʯʥʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ ʧʦʩʣʝʜʥʠʭ ʤʦʛʫʪ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʝ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʪʨʘʩʩʳ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʦʜʟʝʤʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ ʧʦ 

ʧʨʦʩʪʠʨʘʥʠʶ ʤʦʱʥʳʭ ʧʣʘʩʪʦʚ ʛʦʨʥʳʭ ʧʦʨʦʜ ʚʳʛʦʜʥʝʝ, ʯʝʤ ʧʦʜ ʥʝʢʦʪʦʨʳʤ ʫʛʣʦʤ ʢ ʥʝʤʫ, 

ʪʘʢ ʢʘʢ ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʧʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʦʜʥʦʡ ʧʦʨʦʜʝ. 

 
ʈʠʩ. 1.ʇʨʦʩʪʠʨʘʥʠʝ ʠ ʧʘʜʝʥʠʝ ʧʣʘʩʪʦʚ: 1- ʧʘʜʝʥʠʝ; 2- ʧʨʦʩʪʠʨʘʥʠʝ; 3- ʫʛʦʣ ʧʘʜʝʥʠʷ;4- 

ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʧʣʦʩʢʦʩʪʴ 

 
ʈʠʩ.2. ʩʭʝʤʘ ʧʦʜʨʝʟʢʠ ʩʚʠʪʳ ʧʣʘʩʪʦʚ ʚʳʨʘʙʦʪʢʦʡ: 1 ï ʩʚʠʪʘ ʧʣʘʩʪʦʚ; 2 ï ʛʦʨʥʘʷ ʚʳʨʘʙʦʪʢʘ 
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ʅʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʜʣʷ ʧʦʜʟʝʤʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʣʫʞʘʪ 

ʦʜʥʦʦʙʨʘʟʠʝ ʠ ʧʨʦʩʪʦʪʘ ʚʥʫʪʨʝʥʥʝʛʦ ʩʪʨʦʝʥʠʷ ʤʘʩʩʠʚʘ, ʥʝʥʘʨʫʰʝʥʥʦʩʪʴ ʝʛʦ 

ʜʠʩʣʦʢʘʮʠʷʤʠ ʛʦʨʥʳʭ ʧʦʨʦʜ. 

ʊʝʢʪʦʥʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ, ʚʳʨʘʞʝʥʥʳʝ ʟʦʥʘʤʠ ʨʘʟʣʦʤʘ, ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ 

ʢʦʥʩʪʨʫʢʮʠʶ ʦʙʜʝʣʢʠ ʠ ʤʝʪʦʜ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ. ʇʨʦʭʦʜʢʘ ʪʘʢʠʭ ʟʦʥ ʯʘʩʪʦ ʩʚʷʟʘʥʘ ʩ 

ʙʦʣʴʰʠʤʠ ʦʙʚʘʣʘʤʠ, ʠʥʦʛʜʘ ʧʨʦʨʳʚʘʤʠ ʚʦʜʳ. ɺ ʵʪʠʭ ʩʣʫʯʘʷʭ ʧʨʠ ʧʝʨʝʩʝʯʝʥʠʠ ʟʦʥ 

ʨʘʟʣʦʤʘ ʧʨʠʭʦʜʠʪʩʷ ʚʦʟʚʦʜʠʪʴ ʫʩʠʣʝʥʥʫʶ ʦʙʜʝʣʢʫ ʠ ʧʨʠʤʝʥʷʪʴ ʙʦʣʝʝ ʦʩʪʦʨʦʞʥʳʝ 

ʩʧʦʩʦʙʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ. 

ʅʘʣʠʯʠʝ ʩʢʣʘʜʯʘʪʦʩʪʠ ʚ ʤʘʩʩʠʚʝ ʧʦʨʦʜ ʚ ʚʠʜʝ ʘʥʪʠʢʣʠʥʘʣʝʡ ʠ ʩʠʥʢʣʠʥʘʣʝʡ 

ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʥʘʛʨʫʟʢʫ ʦʪ ʛʦʨʥʦʛʦ ʜʘʚʣʝʥʠʷ. ʇʨʠ ʩʦʚʧʘʜʝʥʠʠ ʦʩʠ ʪʫʥʥʝʣʷ ʩ ʦʩʴʶ 

ʧʨʷʤʦʡ ʥʝʥʘʨʫʰʝʥʥʦʡ ʘʥʪʠʢʣʠʥʘʣʴʥʦʡ ʩʢʣʘʜʢʠ ʜʘʚʣʝʥʠʝ ʥʘ ʦʙʜʝʣʢʫ ʙʫʜʝʪ ʤʠʥʠʤʘʣʴʥʳʤ 

ʙʣʘʛʦʜʘʨʷ ʧʝʨʝʢʨʳʪʠʶ ʧʦʜʟʝʤʥʦʡ ʚʳʨʘʙʦʪʢʠ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʦʨʦʜʥʳʤ ʩʚʦʜʦʤ, 

ʚʦʩʧʨʠʥʠʤʘʶʱʠʤ ʜʘʚʣʝʥʠʝ ʚʳʰʝʣʝʞʘʱʠʭ ʩʣʦʝʚ. 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʪʫʥʥʝʣʷ ʚ ʦʜʥʦʤ ʠʟ ʢʨʳʣʴʝʚ ʘʥʪʠʢʣʠʥʘʣʠ ʚʳʟʦʚʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʙʦʣʴʰʦʝ ʦʜʥʦʩʪʦʨʦʥʥʝʝ ʙʦʢʦʚʦʝ ʜʘʚʣʝʥʠʝ, ʚʩʣʝʜʩʪʚʠʝ 

ʢʦʪʦʨʦʛʦ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʩʦʦʨʫʞʝʥʠʠ ʤʦʱʥʦʡ ʦʙʜʝʣʢʠ ʥʝʩʠʤʤʝʪʨʠʯʥʦʛʦ 

ʦʯʝʨʪʘʥʠʷ. 

ɽʱʝ ʚ ʙʦʣʝʝ ʭʫʜʰʠʭ ʫʩʣʦʚʠʷʭ ʦʢʘʞʝʪʩʷ ʪʫʥʥʝʣʴ, ʧʨʦʣʦʞʝʥʥʳʡ ʧʦ ʦʩʠ ʩʠʥʢʣʠʥʘʣʠ, 

ʛʜʝ ʚʝʨʪʠʢʘʣʴʥʦʝ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʙʦʣʴʰʠʭ ʟʥʘʯʝʥʠʡ, 

ʦʩʦʙʝʥʥʦ ʧʨʠ ʚʦʜʦʦʙʠʣʴʥʦʩʪʠ ʧʦʜʩʝʢʘʝʤʳʭ ʧʣʘʩʪʦʚ.  

 
ʘ)     ʙ)     ʚ) 

ʈʠʩ. 3 ʉʙʨʦʩʦʚʳʡ ʨʝʣʴʝʬ: ʘ) ï ʛʨʘʙʝʥ; ʙ) ï ʛʦʨʩʪ; ʚ) - ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʳʡ ʩʙʨʦʩ 

 

ʊʝʢʪʦʥʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ ʚ ʚʠʜʝ ʩʙʨʦʩʦʚ ʠ ʩʜʚʠʛʦʚ ʷʚʣʷʶʪʩʷ ʦʩʦʙʝʥʥʦ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʪʫʥʥʝʣʝʡ. ʇʝʨʝʩʝʯʝʥʠʝ ʪʫʥʥʝʣʝʤ ʩʙʨʦʩʘ ʦʧʘʩʥʦ 

ʦʩʦʙʝʥʥʦ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʦʥ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʧʦ ʣʠʥʠʠ ʧʨʦʩʪʠʨʘʥʠʷ ʵʪʦʛʦ ʩʙʨʦʩʘ ʠʣʠ 

ʧʦʜ ʦʩʪʨʳʤ ʫʛʣʦʤ ʢ ʣʠʥʠʠ ʧʨʦʩʪʠʨʘʥʠʷ. ɺ ʟʦʥʝ ʣʠʥʠʠ ʩʙʨʦʩʘ ʛʦʨʥʳʝ ʧʦʨʦʜʳ ʚʩʝʛʜʘ 

ʙʳʚʘʶʪ ʩʠʣʴʥʦ ʨʘʟʨʫʰʝʥʳ, ʠʥʦʛʜʘ ʨʘʟʜʨʦʙʣʝʥʳ ʚ ʱʝʙʝʥʴ, ʩʮʝʤʝʥʪʠʨʦʚʘʥʥʳʡ ʛʣʠʥʠʩʪʳʤ 

ʤʘʪʝʨʠʘʣʦʤ. 

ʄʠʥʠʤʫʤ ʦʩʣʦʞʥʝʥʠʷ ʦʪ ʧʝʨʝʩʝʯʝʥʠʷ ʩʙʨʦʩʘ ʤʦʞʥʦ ʦʞʠʜʘʪʴ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ 

ʪʫʥʥʝʣʴ ʧʝʨʝʩʝʢʘʝʪ ʩʙʨʦʩ ʚʢʨʝʩʪ ʝʛʦ ʧʨʦʩʪʠʨʘʥʠʷ. 

ʉʜʚʠʛʠ ʠ ʩʙʨʦʩʳ ʯʘʩʪʦ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʛʨʫʧʧʘʤʠ, ʧʨʠʯʝʤ ʧʦʨʦʜʘ ʚ ʧʨʦʤʝʞʫʪʢʘʭ 

ʤʝʞʜʫ ʠʭ ʧʣʦʩʢʦʩʪʷʤʠ ʦʢʘʟʳʚʘʝʪʩʷ ʩʠʣʴʥʦ ʧʝʨʝʤʷʪʦʡ ʠ ʨʘʟʜʨʦʙʣʝʥʥʦʡ (ʨʠʩ. 3). ʅʘʠʙʦʣʝʝ 

ʦʧʘʩʥʳʤ ʷʚʣʷʝʪʩʷ ʩʙʨʦʩʦʚʳʡ ʨʦʚ (ʛʨʘʙʝʥ) - ʦʩʝʚʰʠʡ ʫʯʘʩʪʦʢ ʟʝʤʥʦʡ ʢʦʨʳ ʤʝʞʜʫ 

ʩʤʝʞʥʳʤʠ, ʦʩʪʘʚʰʠʤʠʩʷ ʥʘ ʤʝʩʪʝ (ʨʠʩ. 3, ʘ). ɺ ʥʝʥʘʨʫʰʝʥʥʦʤ ʢʨʳʣʝ ʩʪʫʧʝʥʯʘʪʦʛʦ ʩʙʨʦʩʘ 

ʛʦʨʥʦʝ ʜʘʚʣʝʥʠʝ ʙʫʜʝʪ ʫʤʝʨʝʥʥʳʤ, ʦʜʥʘʢʦ ʟʜʝʩʴ ʚʦʟʤʦʞʥʳ ʚʳʭʦʜʳ ʧʨʠʨʦʜʥʳʭ ʛʘʟʦʚ ʠ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʨʠʪʦʢ ʛʣʫʙʠʥʥʳʭ ʚʦʜ. ʆʧʫʱʝʥʥʦʝ ʢʨʳʣʦ ʭʘʨʘʢʪʝʨʥʦ ʯʨʝʟʚʳʯʘʡʥʦ 

ʚʳʩʦʢʠʤ ʛʦʨʥʳʤ ʜʘʚʣʝʥʠʝʤ ʠ ʧʨʠʪʦʢʦʤ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ. 

ɺʳʩʪʫʧ, ʦʛʨʘʥʠʯʝʥʥʳʡ ʩʙʨʦʩʘʤʠ (ʛʦʨʩʪ) (ʨʠʩ. 3, ʙ), ʦʪʣʠʯʘʝʪʩʷ ʥʝʙʦʣʴʰʠʤ 

ʜʘʚʣʝʥʠʝʤ, ʘ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʳʡ ʩʙʨʦʩ (ʨʠʩ. 3, ʚ) - ʜʘʚʣʝʥʠʝʤ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʫʱʝʥʥʳʝ ʫʯʘʩʪʢʠ ʩʙʨʦʩʦʚ ʥʘʠʙʦʣʝʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʜʟʝʤʥʳʭ ʨʘʙʦʪ. 
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ʋʏɽʊ ʀʅɾɽʅɽʈʅʆ ï ɻɽʆʃʆɻʀʏɽʉʂʀʍ ʋʉʃʆɺʀʁ ɼʃʗ ɺʓɹʆʈɸ ʊʈɸʉʉʓ ʊʆʅʅɽʃʗ 

ɼʣʷ ʚʳʙʦʨʘ ʪʨʘʩʩʳ ʪʦʥʥʝʣʷ ʠ ʤʝʩʪʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʣʶʙʦʛʦ ʚʠʜʘ ʧʦʜʟʝʤʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʨʝʰʘʶʱʝʝ 
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ENGINEERING - GEOLOGICAL CONDITIONS FO R SELECTING THE TUNNEL TRACK  

To select the tunnel route and the location of any kind of underground facilities, engineering and geological 

conditions are of decisive importance. The article considers the main types of engineering and geological conditions 

necessary for the design and construction of underground structures, in particular tunnels. 

Key words: trails, tunnel, tectonic disturbances, rocks, underground structures, earth crust, anticline, fall 

coal. 
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ʈɸʉʇʈɽɼɽʃɽʅʀɽ ʈɽɼʂʆɿɽʄɽʃʔʅʓʍ ʕʃɽʄɽʅʊʆɺ ɺ ʂʀʉʃʓʍ 

ɺʋʃʂɸʅʀʊɸʍ ʃʖʏʆɹʉʂʆɻʆ ʂʆʄʇʃɽʂʉɸ ʖɾʅʆɻʆ ɻʀʉʉɸʈɸ 

 

ʆʰʫʨʤʘʤʘʜʦʚ ɸ.ʂ., ɸʣʠʜʦʜʦʚ ɹ.ɸ. 

ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ɼʘʥʥʳʝ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʦʩʥʦʚʥʳʭ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʣʷ 15 ʦʙʨʘʟʮʦʚ 

ʛʦʨʥʳʭ ʧʦʨʦʜ ʠʟ ʣʶʯʦʙʩʢʦʡ ʩʝʨʠʠ ʚʫʣʢʘʥʠʪʦʚ ʖʞʥʦʛʦ ɻʠʩʩʘʨʘ. ɹʳʣʠ ʦʧʨʝʜʝʣʝʥʳ 

ʩʦʜʝʨʞʘʥʠʷV, Cr, Co, Ni, Cu, Zn, Ga, Rb, Sr, Y, Zr, Nb, Sn, Cs, Ba, La, Ce, Pr, Nd, Sm, Eu, 

Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu, Hf, Ta, W, Pb, Th ʠ U,ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦ ʙʳʣʠ ʪʘʢʞʝ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʧʨʦʙʳ ʥʘ ʩʦʜʝʨʞʘʥʠʝ Rb, Sr, Y, Zr, Nb, Cs, Ba,ʩʫʤʤʳ ʈɿʕ,Th ʠ U ʩ 

ʧʦʤʦʱʴʶ ICP-MS ʠ ICP-OES,ʧʦʟʚʦʣʷʶʱʠʡ ʧʦʣʫʯʠʪʴ ʜʦʧʦʣʴʥʠʪʝʣʴʥʳʝ ʢʨʠʪʝʨʠʠ ʜʣʷ 

ʨʘʩʯʣʝʥʝʥʠʷ ʠ ʢʦʨʨʝʣʷʮʠʠ ʢʠʩʣʳʭ ʚʫʣʢʘʥʠʪʦʚ, ʚʳʷʩʥʝʥʠʷ ʠʭ ʫʩʣʦʚʠʡ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʧʦʠʩʢʦʚ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʚ ʧʨʝʜʝʣʘʭ ʣʶʯʦʙʩʢʦʡ ʩʝʨʠʠ ʚʫʣʢʘʥʠʪʦʚ.  

ʈʝʜʢʦʟʝʤʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʛʨʫʧʧʫ ʠʟ 15 ʵʣʝʤʝʥʪʦʚ ʩ ʘʪʦʤʥʳʤʠ 

ʥʦʤʝʨʘʤʠ ʦʪ 57 ʜʦ 71(La-Lu) ʠʟ ʢʦʪʦʨʳʭ ʚʩʝ, ʢʨʦʤʝ ʧʨʦʤʝʪʠ ̫ ï (Pm) ʦʙʨʘʟʫʶʪʩʷ 

ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ. ʈɿʕ ʩ ʙʦʣʝʝ ʥʠʟʢʠʤʠ ʘʪʦʤʥʳʤʠ ʥʦʤʝʨʘʤʠ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʥʘʟʳʚʘʶʪʩʷ ʣʝʛʢʠʤʠ (La, Ce, Pr, Nd), ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʘʪʦʤʥʳʤʠ ʥʦʤʝʨʘʤʠ ʪʷʞʝʣʳʤʠ 

ʈɿʕ (Dy, Ho, Er, Tm, Yb, Lu), ʩ ʧʨʦʤʝʞʫʪʦʯʥʳʤʠ ʥʦʤʝʨʘʤʠ, ʩʨʝʜʥʠʤʠ ʈɿʕ(Sm, Eu, Gd, 

Tb). 

ʂʘʢ ʧʨʘʚʠʣʦ, ʩʝʨʠʠ ʩ ʥʠʟʢʠʤʠ ʘʪʦʤʥʳʤʠ ʥʦʤʝʨʘʤʠ ʥʘʟʳʚʘʶʪʩʷ ʣʝʛʢʠʤʠ ʈɿʕ (La - 

Nd), ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʘʪʦʤʥʳʤʠ ʥʦʤʝʨʘʤʠ ʪʷʞʝʣʳʤʠ ʈɿʕ(Er - Lu), ʘ ʵʣʝʤʝʥʪʳ Sm ʠ ʅʦ 

ʠʟʚʝʩʪʥʳ ʢʘʢ ʩʨʝʜʥʠʝ ʨʝʜʢʦʟʝʤʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ.  

ʈɿʕ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʥʘʠʤʝʥʝʝ ʨʘʩʪʚʦʨʠʤʳʭ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʝʧʦʜʚʠʞʥʳ ʚ ʪʝʯʝʥʠʝ ʥʠʟʢʦʬʘʮʠʘʣʴʥʦʛʦ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ (Rollinson, 1993). 

ʆʥʠ ʦʯʝʥʴ ʩʭʦʞʠ ʧʦ ʭʠʤʠʯʝʩʢʠʤ ʠ ʬʠʟʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ, ʥʦ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ 

ʭʠʤʠʯʝʩʢʦʤʫ ʧʦʚʝʜʝʥʠʶ ʠʟ-ʟʘ ʥʝʙʦʣʴʰʦʛʦ, ʥʦ ʫʩʪʦʡʯʠʚʦʛʦ ʩʥʠʞʝʥʠʷ ʠʦʥʥʦʛʦ ʨʘʜʠʫʩʘ ʩ 
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ʫʚʝʣʠʯʝʥʠʝʤ ʘʪʦʤʥʦʛʦ ʥʦʤʝʨʘ. ʕʪʠ ʨʘʟʣʠʯʠʷ ʧʨʠʚʦʜʷʪ ʢ ʨʘʟʣʠʯʥʳʤ ʧʦʚʝʜʝʥʠʷʤ ʚʦ ʚʨʝʤʷ 

ʧʝʪʨʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʚʳʟʳʚʘʷ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʠʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʜʨʫʛ ʢ ʜʨʫʛʫ 

(Rollinson, 1993). 

ʈɿʕ ʵʣʝʤʝʥʪʳ ʚ ʜʘʥʥʦʤ ʜʠʘʧʘʟʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʯʪʠ ʥʝ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʥʳʝ 

ʩʠʣʴʥʦ ʦʙʦʛʘʱʝʥʥʳʝ ʣʝʛʢʠʤʠ ʨʝʜʢʦʟʝʤʝʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ. ʉʫʱʝʩʪʚʫʝʪ ʭʦʨʦʰʘʷ 

ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ La ʠ ʩʨʝʜʥʝ-ʪʷʞʝʣʳʤʠ ʈɿʕ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʠʷ [Gd / Yb] (ʨʠʩ.1ʘ) ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʝʞʜʫ La ʠ ʩʪʝʧʝʥʴʶ ʦʙʱʝʛʦ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʠʷ ʈɿʕ [La/Yb] (ʨʠʩ.1.ʙ). 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ La ʠ ʣʝʛʢʠʡ (ʈɿʕ) ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʠʷ [La / Sm]. ʉʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʙʨʘʟʮʳ ʣʶʯʦʙʩʢʦʡ ʩʝʨʠʠ ʧʦʢʘʟʳʚʘʶʪ ʯʝʪʢʫʶ ʪʝʥʜʝʥʮʠʶ ʦʪʯʝʪʣʠʚʦʛʦ 

ʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʧʫʪʠ ʵʚʦʣʶʮʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʟʣʠʯʥʦʡ ʧʨʦʧʦʨʮʠʝʡ ʢʨʠʩʪʘʣʣʠʟʫʶʱʠʭʩʷ 

ʬʘʟ ʠʣʠ ʢʦʤʧʣʝʢʩʦʚ ʩ ʫʯʘʩʪʠʝʤ ʨʘʟʣʠʯʥʳʭ ʤʠʥʝʨʘʣʦʚ. 

ʈʝʜʢʦʟʝʤʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʚ ʛʦʨʥʳʭ ʧʦʨʦʜʘʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʦʨʤʘʣʠʟʦʚʘʣʠʩʴ ʢ 

ʦʙʱʝʤʫ ʵʪʘʣʦʥʫ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʥʦʨʤʘʣʠʟʫʶʱʠʝ ʟʥʘʯʝʥʠʷ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ 

ʭʦʥʜʨʠʪʦʚ. ʇʘʨʘʣʣʝʣʴʥʳʝ ʈɿʕ ʜʣʷ ʛʨʫʧʧʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ 

ʠʟʚʝʨʞʝʥʥʳʭ ʧʦʨʦʜ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʵʚʦʣʶʮʠʝʡ ʦʜʥʦʡ ʤʘʛʤʳ ʧʦ ʢʨʠʩʪʘʣʣʠʟʘʮʠʦʥʥʦʤʫ 

ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʠʶ ʠʣʠ ʙʝʟ ʧʨʦʛʨʝʩʩʠʚʥʦʡ ʘʩʩʠʤʠʣʷʮʠʠ ʟʝʤʥʦʡ ʢʦʨʳ. ʂʦʥʮʝʥʪʨʘʮʠʠ ʈɿʕ, 

ʚ ʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʦʙʨʘʟʮʘʭ ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʝʤ ʩʪʝʧʝʥʠ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚ ʤʘʛʤʝ. 

ʃʠʥʠʠ ʈɿʕ ʜʣʷ ʠʟʚʝʨʞʝʥʥʳʭ ʧʦʨʦʜ ʧʝʨʝʩʝʢʘʶʪ ʜʨʫʛ ʜʨʫʛʘ, ʦʪʩʶʜʘ ʙʦʣʝʝ ʚʝʨʦʷʪʥʦ, 

ʧʨʠʩʫʪʩʪʚʠʝ ʨʘʟʣʠʯʥʳ ʤʘʛʤ ʠʣʠ, ʯʪʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʧʦʜʦʙʥʳʝ ʤʘʛʤʳ ʨʘʟʚʠʚʘʣʠʩʴ ʧʦ-

ʨʘʟʥʦʤʫ ʭʦʥʜʨʠʪ-ʥʦʨʤʠʨʦʚʘʥʥʦʡ ʤʦʜʝʣʠ ʥʠʞʥʝʧʝʨʤʩʢʠʭ ʢʠʩʣʳʭ ʚʫʣʢʘʥʠʪʦʚ (ʨʠʩ.2). 

ʘ     ʙ     ʚ 

ʈʠʩ.1. ɺʘʨʠʘʮʠʦʥʥʳʝ ʜʠʘʛʨʘʤʤʳ ʩʦʦʪʥʦʰʝʥʠʡ ʈɿʕ ʜʣʷ ʥʠʞʥʝʧʝʨʤʩʢʠʭ ʢʠʩʣʳʭ ʚʫʣʢʘʥʠʪʦʚ ʣʶʯʦʙʩʢʦʡ 

ʩʝʨʠʠ. ƶ ï ʦʙʠʣʥʦʧʦʨʬʠʨʦʚʳʝ ʨʠʦʣʠʪʳ 

 
ʈʠʩ.2. ʍʦʥʜʨʠʪ-ʥʦʨʤʠʨʦʚʘʥʥʳʝ ʫʯʘʩʪʢʠ ʈɿʕ ʥʠʞʥʝʧʝʨʤʩʢʠʭ ʢʠʩʣʳʭ ʚʫʣʢʘʥʠʪʦʚ ʣʶʯʦʙʩʢʦʡ ʩʝʨʠʠ.ƶ ï 

ʦʙʠʣʥʦʧʦʨʬʠʨʦʚʳʝ ʨʠʦʣʠʪʳ 

 

ʍʦʥʜʨʠʪ-ʥʦʨʤʠʨʦʚʘʥʥʳʝ ʫʯʘʩʪʢʠ (ʨʠʩ.2) Yb ʠ ʅʦ ʩʝʛʤʝʥʪʘ, ʪʷʞʝʣʳʭ 

ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʚ ʥʠʞʥʝʧʝʨʤʩʢʠʭ ʚʫʣʢʘʥʠʪʘʭ ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʠʟʢʠʝ 
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ʩʦʜʝʨʞʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʠ ʤʘʣʦʝ ʤʝʞʵʣʝʤʝʥʪʥʦʝ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʠʝ. Ho ʠ Lʘ ʩʝʛʤʝʥʪ 

ʩʨʝʜʥʝ-ʣʝʛʢʠʭ ʈɿʕ, ʦʪʦʙʨʘʞʘʝʪ ʩʣʘʙʦ ʠ ʩʠʣʴʥʦ ʧʦʟʠʪʠʚʥʳʝ ʪʝʥʜʝʥʮʠʠ, ʫʢʘʟʳʚʘʶʱʠʝ ʥʘ 

ʧʨʦʛʨʝʩʩʠʚʥʦ ʙʦʣʴʰʝʝ ʦʙʦʛʘʱʝʥʠʝ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ ʣʘʥʪʘʥʦʤ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ 

ʤʘʛʤʘʪʠʟʤʘ ʟʦʥʳ ʩʫʙʜʫʢʮʠʠ. ʇʨʠ ʜʝʛʠʜʨʘʪʘʮʠʠ ʠʣʠ ʤʘʣʦʡ ʩʪʝʧʝʥʠ ʧʣʘʚʣʝʥʠʷ 

ʧʦʛʨʫʞʘʶʱʝʡʩʷ ʧʣʠʪʳ, ʪʷʞʝʣʳʝ ʨʝʜʢʦʟʝʤʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʦʩʪʘʣʠʩʴ ʧʦʟʘʜʠ ʚ ʧʣʠʪʝ, 

ʪʦʛʜʘ ʢʘʢ ʩʨʝʜʥʠʝ ʈɿʕ ʷʚʣʷʶʪʩʷ ʫʤʝʨʝʥʥʦʡ ʜʦ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʥʝʩʦʚʤʝʩʪʠʤʦʩʪʠ ʠ 

ʤʦʙʠʣʠʟʦʚʘʣʠʩʴ ʚ ʞʠʜʢʦʩʪʷʭ ʠ ʨʘʩʧʣʘʚʘʭ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʠ ʵʣʝʤʝʥʪʳ ʦʙʦʛʘʱʘʶʪʩʷ ʚ 

ʤʘʥʪʠʠ ʥʘʜ ʧʦʛʨʫʞʘʶʱʝʡʩʷ ʧʣʠʪʦʡ. 

ʄʥʦʛʦʵʣʝʤʝʥʪʥʘʷ ʤʘʥʪʠʡʥʘʷ ʥʦʨʤʘʣʠʟʘʮʠʷ ʧʨʠʤʠʪʠʚʥʦʡ ʤʘʥʪʠʠ ʷʚʣʷʝʪʩʷ 

ʚʚrʝʜʝʥʥʦʡ ʧʦ ʩʦʩʪʘʚʫ ʤʘʥʪʠʠ ʜʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʢʦʨʳ. ʄʥʦʛʦʵʣʝʤʝʥʪʥʳʝ 

ʠʣʠʧʝʨʚʠʯʥʳʝ ʥʦʨʤʘʣʠʟʦʚʘʥʥʳʝ ʫʯʘʩʪʢʠ ʷʚʣʷʶʪʩʷ ʧʨʦʜʦʣʞʝʥʠʝʤ ʙʦʣʝʝ ʧʨʠʚʳʯʥʳʭ 

ʭʦʥʜʨʠʪ - ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʈɿʕ ʫʯʘʩʪʢʦʚ, ʚ ʢʦʪʦʨʳʭ ʜʨʫʛʠʝ ʤʠʢʨʦʵʣʝʤʝʥʪʳ ʜʦʙʘʚʣʷʶʪʩʷ ʢ 

ʪʨʘʜʠʮʠʦʥʥʳʤ ʈɿʕ ʫʯʘʩʪʢʘʤ. 

 
ʈʠʩ.3. ʅʦʨʤʘʣʠʟʦʚʘʥʥʳʝ ʫʯʘʩʪʢʠ ʧʦ ʧpʠʤʠʪʠʚʥʦʡ-ʤʘʥʪʠʠ ʜʣʷ ʥʠʞʥʝʧʝʨʤʩʢʠʭ ʢʠʩʣʳʭ ʚʫʣʢʘʥʠʪʦʚ ʠ 

ʩʫʙʚʫʣʢʘʥʠʪʦʚ ʣʶʯʦʙʩʢʦʡ ʩʝʨʠʠ. (ʄʘʢʜʦʥʦ, 1989). + - ʨʠʦʣʠʪʳƶ ï ʛʨʘʥʠʪ-ʧʦʨʬʠʨʳ ƴ ï ʨʠʦʣʠʪʳ 

 

ʅʠʞʥʝʧʝʨʤʩʢʠʝ ʢʠʩʣʳʝ ʚʫʣʢʘʥʠʯʝʩʢʠʝ ʧʦʨʦʜʳ ʦʪʨʘʞʘʶʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʥʘʧʨʘʚʣʝʥʠʡ ʥʘ ʫʯʘʩʪʢʘʭ ʧpʠʤʠʪʠʚʥʦʡ ʤʘʥʪʠʠ, ʥʦ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʈɿʕ ʵʣʝʤʝʥʪʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʣʠʪʦʬʠʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʦʪʤʝʯʘʝʪʩʷ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ 

(ʨʠʩ.3). 

ɺ ʯʘʩʪʥʦʩʪʠ, ʠʤʝʶʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʘʥʦʤʘʣʠʠ Ti, Nb ʠ Sr, ʘ ʠʥʦʛʜʘ P ʠ Ba. ʉʠʣʴʥʦʝ 

ʦʙʦʛʘʱʝʥʠʝ ʥʝʩʦʚʤʝʩʪʠʤʳʭ ʵʣʝʤʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ Sm, Rb, Th ʠ U ʥʘ ʛʨʘʬʠʢʘʭ ʥʘʭʦʜʷʪʩʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʘʥʪʠʡʥʳʤ ʤʝʪʘʩʦʤʘʪʦʟʦʤ ʚ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʣʠʪʘʭ ʩʚʷʟʘʥʥʳʭ ʩ ʟʦʥʦʡ 

ʩʫʙʜʫʢʮʠʠ. 
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ʈɸʉʇʈɽɼɽʃɽʅʀɽ ʈɽɼʂʆɿɽʄɽʃʔʅʓʍ ʕʃɽʄɽʅʊʆɺ ɺ ʂʀʉʃʓʍ ɺʋʃʂɸʅʀʊɸʍ 

ʃʖʏʆɹʉʂʆɻʆ ʂʆʄʇʃɽʂʉɸ ʖɾʅʆɻʆ ɻʀʉʉɸʈɸ 

ʈʝʜʢʦʟʝʤʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʚ ʛʦʨʥʳʭ ʧʦʨʦʜʘʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʦʨʤʘʣʠʟʦʚʘʣʠʩʴ ʢ ʦʙʱʝʤʫ ʵʪʘʣʦʥʫ. 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʥʦʨʤʘʣʠʟʫʶʱʠʝ ʟʥʘʯʝʥʠʷ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʭʦʥʜʨʠʪʦʚ. ʇʘʨʘʣʣʝʣʴʥʳʝ ʈɿʕ ʜʣʷ 

ʛʨʫʧʧʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʠʟʚʝʨʞʝʥʥʳʭ ʧʦʨʦʜ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʵʚʦʣʶʮʠʝʡ ʦʜʥʦʡ ʤʘʛʤʳ ʧʦ 

ʢʨʠʩʪʘʣʣʠʟʘʮʠʦʥʥʦʤʫ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʠʶ ʠʣʠ ʙʝʟ ʧʨʦʛʨʝʩʩʠʚʥʦʡ ʘʩʩʠʤʠʣʷʮʠʠ ʟʝʤʥʦʡ ʢʦʨʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʨʨʝʣʷʮʠ,̫ ʤʠʢʨʦʵʣʝʤʝʥʪ,r ʘʩʩʠʤʠʣʷʮʠʠ, ʭʦʥʜʨʠʪ-ʥʦʨʤʠʨʦʚʘʥʥʳʡ, 

ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʠʝ. 

 

DISTRIBUTION OF RARE-EARTH ELEMENTS IN ACID VOLCANITES OF LUCHOB  COMPLEX OF 

SOUTHERN GISSAR 

Rare-earth elements in rocks tend to normalize to a common standard. The most commonly used normalizing 

values are characteristic of chondrites. Parallel REEs for a group of spatially associated igneous rocks are consistent 

with the evolution of one magma by crystallization fractionation or without progressive assimilation of the earth's 

crust. 

Key words: correlations, microelements, assimilation, chondrite-normalized, fractionation. 
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ʆɹ ʀʅɾɽʅɽʈʅʆ - ɻɽʆʃʆɻʀʏɽʉʂʀʍ ʋʉʃʆɺʀʗʍ ʀ ʉɽʁʉʄʀʏɽʉʂʆʄ 

ʄʀʂʈʆʈɸʁʆʅʀʈʆɺɸʅʀʀ ɻ. ɼʋʐɸʅɹɽ 

 

ɪʢʫʙʦʚ ʐ.ɸ., ʄʫʨʦʜʢʫʣʦʚ ʐ.ɪ. 

ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ, ʩʝʡʩʤʦʩʪʦʡʢʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʩʝʡʩʤʦʣʦʛʠʠ ɸʅ ʈʊ 

 

ʊʘʜʞʠʢʠʩʪʘʥ, ʢʘʢ ʛʦʨʥʫʶ ʩʪʨʘʥʫ (93% ʝʝ ʪʝʨʨʠʪʦʨʠʠ ʟʘʥʠʤʘʶʪ ʛʦʨʳ) ʩ ʧʦʣʥʳʤ 

ʦʩʥʦʚʘʥʠʝʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʫʥʠʢʘʣʴʥʳʤ ʨʘʡʦʥʘʤ ʟʝʤʥʦʛʦ ʰʘʨʘ, ʛʜʝ ʚ ʩʠʣʫ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʫʩʣʦʚʠʡ, ʦʪʢʨʳʚʘʶʪʩʷ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʠʟʫʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ. ʕʪʦʤʫ ʩʧʦʩʦʙʩʪʚʫʶʪ ʭʦʨʦʰʘʷ ʦʙʥʘʞʝʥʥʦʩʪʴ ʧʦʨʦʜ 

ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʛʝʥʝʟʠʩʘ ʦʪ ʘʨʭʝʷ ʜʦ ʛʦʣʦʮʝʥʘ; ʥʘʣʠʯʠʝ ʚʳʩʦʯʘʡʰʠʭ ʛʦʨʥʳʭ ʩʠʩʪʝʤ ʠ 

ʧʨʦʛʠʙʦʚ ʩ ʤʦʱʥʳʤʠ ʥʘʢʦʧʣʝʥʠʷʤʠ ʤʝʟʦʟʦʡʩʢʦ-ʢʘʡʥʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ; ʷʨʢʦ 

ʚʳʨʘʞʝʥʥʳʝ ʩʢʣʘʜʯʘʪʳʝ, ʜʠʟʲʶʥʢʪʠʚʥʳʝ ʠ ʠʥʲʝʢʪʠʚʥʳʝ ʜʠʩʣʦʢʘʮʠʠ; ʠʥʪʝʥʩʠʚʥʳʝ 

ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʜʚʠʞʝʥʠʷ; ʚʳʩʦʢʘʷ ʩʝʡʩʤʠʯʥʦʩʪʴ; ʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʚ ʟʦʥʝ ʛʨʘʥʜʠʦʟʥʦʛʦ 

ʩʢʫʯʠʚʘʥʴʷ ʭʨʝʙʪʦʚ ɺʳʩʦʢʦʡ ɸʟʠʠ ʠ ʜʨʫʛʠʝ ʥʝ ʤʝʥʝʝ ʚʘʞʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʪʨʦʝʥʠʷ ʵʪʦʡ ʩʪʨʘʥʳ. [1-2] (ʨʠʩ.1) 

ʉʝʡʩʤʦʛʝʦʬʠʟʠʯʝʩʢʦʡ ʥʘʫʢʦʡ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʩʝʡʩʤʠʯʝʩʢʠʝ ʚʦʣʥʳ, ʠʜʫʱʠʝ ʦʪ ʦʯʘʛʘ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʜʦʩʪʠʛʘʷ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ, ʧʨʠʚʦʜʷʪ ʝʸ ʢ ʩʦʪʨʷʩʝʥʠʶ, ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʦʢʘʟʳʚʘʶʪ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʦʩʪʨʦʝʥʠʝ ʠ ʦʙʲʝʢʪʦʚ, ʩʦʟʜʘʥʥʳʭ ʯʝʣʦʚʝʢʦʤ. ʋʩʪʘʥʦʚʣʝʥʦ, 

ʪʘʢʞʝ, ʯʪʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʦʪʨʷʩʝʥʠʡ ʟʘʚʠʩʠʪ ʦʪ ʤʝʩʪʥʳʭ ʛʨʫʥʪʦʚʳʭ ʫʩʣʦʚʠʡ, ʠ ʫʯʸʪ ʵʪʦʛʦ 

ʬʘʢʪʦʨʘ ʠʤʝʝʪ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʘʩʯʸʪʘ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʥʘ ʩʝʡʩʤʦʩʪʦʡʢʦʩʪʴ. 

ʕʪʠʤʠ ʚʦʧʨʦʩʘʤʠ ʟʘʥʠʤʘʝʪʩʷ ʧʨʦʬʠʣʴ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʦʡ ʥʘʫʢʠ - ʩʝʡʩʤʠʯʝʩʢʦʝ 

ʤʠʢʨʦʨʘʡʦʥʠʨʦʚʘʥʠʝ. 

ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʤʠʢʨʦʨʘʡʦʥʠʨʦʚʘʥʠʷ - ʧʨʦʛʥʦʟ ʚʠʜʘ ʠ ʧʘʨʘʤʝʪʨʦʚ 

ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʟʜʘʥʠʷ ʠ ʢʦʥʩʪʨʫʢʮʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʩʪʘʚʘ, ʩʪʨʦʝʥʠʷ, 

ʦʙʚʦʜʥʝʥʥʦʩʪʠ ʛʨʫʥʪʦʚ ʠ ʨʝʣʴʝʬʘ ʧʣʦʱʘʜʢʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʊʦʯʥʦʩʪʴ ʩʝʡʩʤʠʯʝʩʢʦʛʦ 

ʤʠʢʨʦʨʘʡʦʥʠʨʦʚʘʥʠʷ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʦʙʲʸʤʘ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠʤʝʶʱʝʡʩʷ 

ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʦʡ ʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. 
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ʈʠʩ.1. ɹʦʙʦʝʚ ɸ.ʄ. ʂʘʨʪʘ ʦʙʱʝʛʦ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʊʘʜʞʠʢʠʩʪʘʥʘ / ɸ.ʄ. ɹʦʙʦʝʚ, 

ɻ.ɺ. ʂʘʰʣʘʢʦʚ, ʂ.ʄ. ʄʠʨʟʦʝʚ; ʥʘʫʯʥʡr ʨʝʜʘʢʪʦʨ ʅʝʛʤʘʪʫʣʣʦʝʚ ʉ.ʍ. - 1978 

 

ʊʘʢ ʝʩʣʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʙʱʝʛʦ ʠ ʜʝʪʘʣʴʥʦʛʦ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ, 

ʥʘʨʷʜʫ ʩ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ, ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʩʚʝʜʝʥʠʷ ʧʦ ʛʝʦʬʠʟʠʢʝ, 

ʪʝʢʪʦʥʠʢʝ (ʦʩʦʙʝʥʥʦ ʥʦʚʝʡʰʝʡ ʠ ʯʝʪʚʝʨʪʠʯʥʦʡ), ʛʝʦʤʦʨʬʦʣʦʛʠʠ ʠ ʪ.ʜ., ʪʦ ʧʨʠ 

ʤʠʢʨʦʨʘʡʦʥʠʨʦʚʘʥʠʠ ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʝʪ ʟʥʘʯʝʥʠʝ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ, 

ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʨʘʙʦʪ. ɻʨʫʥʪʦʚʳʝ ʫʩʣʦʚʠʷ ʫʯʘʩʪʢʦʚ 

ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʦʙʲʝʢʪʦʚ ʤʦʛʫʪ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʪʴ ʥʘ ʭʘʨʘʢʪʝʨ ʩʝʡʩʤʠʯʝʩʢʠʭ 

ʚʦʟʜʝʡʩʪʚʠʡ ʚ ʩʪʦʨʦʥʫ ʫʩʠʣʝʥʠʷ ʠʣʠ ʫʤʝʥʴʰʝʥʠʷ ʠʭ ʧʦʩʣʝʜʩʪʚʠʡ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʤʠʢʨʦʨʘʡʦʥʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʩʧʝʮʠʘʣʴʥʦʝ 

ʠʥʞʝʥʝʨʥʦ - ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʢʘʨʪʠʨʦʚʘʥʠʝ, ʚʳʧʦʣʥʷʝʤʦʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʤʘʩʰʪʘʙʘʭ ʦʪ 

1:25000 ʜʦ 1:5000. ɺ ʝʛʦ ʩʦʩʪʘʚ ʚʭʦʜʷʪ ʩʲʝʤʦʯʥʳʝ, ʙʫʨʦʚʳʝ ʠ ʣʘʙʦʨʘʪʦʨʥʳʝ ʨʘʙʦʪʳ. ʇʦ ʠʭ 

ʨʝʟʫʣʴʪʘʪʘʤ ʩʦʩʪʘʚʣʷʝʪʩʷ ʢʘʨʪʘ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ, ʦʪʨʘʞʘʶʱʘʷ 

ʦʩʦʙʝʥʥʦʩʪʠ ʛʝʦʤʦʨʬʦʣʦʛʠʠ ʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ, ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ ʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʛʨʫʥʪʦʚ, ʛʣʫʙʠʥʳ ʨʘʩʧʦʣʦʞʝʥʠʷ ʫʨʦʚʥʷ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʠ ʧʨ. (ʨʠʩ. 2). 

 
ʈʠʩ.2. ʅʝʛʤʘʪʫʣʣʦʝʚ ʉ.ʍ. ʂʘʨʪʘ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ɼʫʰʘʥʙʝ 
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ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʦʡ ʢʘʨʪʳ ʦʮʝʥʠʚʘʶʪʩʷ ʦʜʥʦʨʦʜʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ, ʚʳʜʝʣʷʶʪʩʷ 

ʪʠʧʦʚʳʝʫʯʘʩʪʢʠ. ɼʣʷ ʵʪʠʭ ʫʯʘʩʪʢʦʚ ʚʳʧʦʣʥʷʝʪʩʷ ʦʮʝʥʢʘ ʦʞʠʜʘʝʤʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʪʠʧʘ 

ʩʦʪʨʷʩʝʥʠʡ, ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʜʦʧʦʣʥʷʶʪʩʷ ʧʨʦʛʥʦʟʦʤ ʠʟʤʝʥʝʥʠʡ 

ʛʨʫʥʪʦʚʳʭ ʫʩʣʦʚʠʡ, ʚʦʟʤʦʞʥʳʭ ʚ ʧʨʦʮʝʩʩʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʦʝʢʪʠʨʫʝʤʳʭ 

ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. 

ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʤʠʢʨʦʨʘʡʦʥʠʨʦʚʘʥʠʷ ʠʤʝʶʪ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʩʝʡʩʤʦʤʝʪʨʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʥʠ ʚʳʧʦʣʥʷʶʪʩʷ ʜʣʷ ʧʨʦʛʥʦʟʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ, ʦʪʣʠʯʘʶʱʠʭʩʷ 

ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪ ʧʦ ʩʝʡʩʤʠʯʝʩʢʦʤʫ 

ʤʠʢʨʦʨʘʡʦʥʠʨʦʚʘʥʠʶ ʛ.ɼʫʰʘʥʙʝ - ʩʪʦʣʠʮʳ ʊʘʜʞʠʢʠʩʪʘʥʘ. 

ɺ 1967ʛ. ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʘʜʞʠʢʠʩʪʘʥʘ ʙʳʣ ʩʦʟʜʘʥ ɼʫʰʘʥʙʠʥʩʢʠʡ ʧʦʣʠʛʦʥ ʜʣʷ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʝʪʦʜʦʚ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʤʠʢʨʦʨʘʡʦʥʠʨʦʚʘʥʠʷ. ɿʥʘʯʠʪʝʣʴʥʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʛ. ɼʫʰʘʥʙʝ, ʨʘʩʰʠʨʝʥʠʝ ʜʠʘʧʘʟʦʥʘ ʠʟʤʝʥʝʥʠʡ ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚ ʧʨʝʜʝʣʘʭ ʥʦʚʳʭ ʛʨʘʥʠʮ, ʥʦʚʳʝ ʪʠʧʳ ʚʦʟʚʦʜʠʤʳʭ ʟʜʘʥʠʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡ ʚʳʟʚʘʣʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʩʪʘʚʣʝʥʠʷ ʥʦʚʦʡ ʢʘʨʪʳ ʩʝʡʩʤʠʯʝʩʢʦʛʦ 

ʤʠʢʨʦʨʘʡʦʥʠʨʦʚʘʥʠʷ ʛʦʨʦʜʘ.  

 
ʈʠʩ. 3. ʂʘʨʪʘ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʤʠʢʨʦʨʘʡʦʥʠʨʦʚʘʥʠʷ ʛ.ɼʫʰʘʥʙʝ 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʝʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, 

ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʚ 1975ʛ. ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ ʜʚʝ ʢʘʨʪʳ 

ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʤʠʢʨʦʨʘʡʦʥʠʨʦʚʘʥʠʷ ʛ. ɼʫʰʘʥʙʝ ʚ ʤʘʩʰʪʘʙʝ 1:25000. ɸʚʪʦʨʘʤʠ ʵʪʠʭ ʢʘʨʪ 

ʷʚʣʷʶʪʩʷ ʃ.ɸ. ʂʦʛʘʥ, ʍ.ʄ. ʄʠʨʟʦʙʘʝʚ, ɻ.ʆ. ʆʨʠʧʦʚ, ʆ.ɸ. ʈʦʤʘʥʦʚ. [3] (ʨʠʩ3). ɺ 

ʜʘʣʴʥʝʡʰʝʤ ʫʪʦʯʥʝʥʠʝ ʢʘʨʪʳ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʤʠʢʨʦʨʘʡʦʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʛ.ɼʫʰʘʥʙʝ 

ʧʨʦʚʦʜʠʣʦʩʴ ʚ 1989ʛ.[4](ʨʠʩ.4) ʉʝʡʩʤʠʯʝʩʢʦʝ ʤʠʢʨʦʨʘʡʦʥʠʨʦʚʘʥʠʝ ʪʘʢʞʝ ʧʨʦʚʦʜʠʪʩʷ ʜʣʷ 

ʜʨʫʛʠʭ ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ ʠ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʦʚ ʠ ʟʦʥ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚʘʞʥʳʭ ʥʘʨʦʜʥʦï

ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʊʘʜʞʠʢʠʩʪʘʥʘ 

 
ʈʠʩ. 4. ʂʘʨʪʘ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʤʠʢʨʦʨʘʡʦʥʠʨʦʚʘʥʠʷ ʛ. ɼʫʰʘʥʙʝ ʩ ʫʯʝʪʦʤ ʩʝʡʩʤʠʯʝʩʢʠʭ ʞʝʩʪʢʦʩʪʝʡ (ʂʦʧʳʣʦʚ, 

1989) 

 

ɿʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʛ. ɼʫʰʘʥʙʝ, ʨʘʩʰʠʨʝʥʠʝ ʜʠʘʧʘʟʦʥʘ ʠʟʤʝʥʝʥʠʡ 

ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚ ʧʨʝʜʝʣʘʭ ʥʦʚʳʭ ʛʨʘʥʠʮ, ʥʦʚʳʝ ʪʠʧʳ ʚʦʟʚʦʜʠʤʳʭ 

ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʚʳʟʚʘʣʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʛʨʫʥʪʦʚ. 

ɺ ʨʘʤʢʘʭ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʧʨʦʝʢʪʘ GEM-EMCA (Earthquake Modelingfor Central 

Asia), ʛʜʝ ʫʯʘʩʪʚʦʚʘʣ ʘʚʪʦʨ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ ʧʨʦʚʦʜʠʣʦʩʴ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʛʨʫʥʪʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛ. ɼʫʰʘʥʙʝ ʚ 2012ʛ. ɼʣʷ ʵʪʠʭ 

ʮʝʣʝʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛ. ɼʫʰʘʥʙʝ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʚʨʝʤʝʥʥʘʷ ʧʣʦʪʥʘʷ ʩʝʡʩʤʠʯʝʩʢʘʷ ʩʝʪʴ, 

ʧʦʟʚʦʣʠʚʰʘʷ ʧʨʦʚʝʩʪʠ ʠʟʤʝʨʝʥʠʷ ʚ 72 ʪʦʯʢʘʭ ʧʨʠ ʧʦʤʦʱʠ ʧʦʨʪʘʪʠʚʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ 

ʩʪʘʥʮʠʡ EDL ʧʨʦʠʟʚʦʜʩʪʚʘ ʌʝʜʝʨʘʪʠʚʥʦʡ ʈʝʩʧʫʙʣʠʢʠ ɻʝʨʤʘʥʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʙʳʣʠ 

ʠʟʤʝʨʝʥʳ ʩʝʡʩʤʠʯʝʩʢʠʝ ʰʫʤʳ 37 ʦʜʠʥʦʯʥʳʤʠ ʩʪʘʥʮʠʷʤʠ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʦ 4 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʧʨʦʬʠʣʷ. ɺʩʝ ʠʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʬʘʢʪʠʯʝʩʢʠʭ ʛʨʘʥʠʮʘʭ ʟʘʩʪʨʦʝʥʥʦʡ 



112 
 

ʪʝʨʨʠʪʦʨʠʠ, ʘ ʪʘʢʞʝ ʢ ʟʘʧʘʜʫ ʠ ʶʛʫ ʦʪ ʛʨʘʥʠʮ ʛʦʨʦʜʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʝʧʨʝʨʳʚʥʳʭ 

ʠʟʤʝʨʝʥʠʡ ʩʝʡʩʤʦʤʝʪʨʠʯʝʩʢʦʡ ʩʝʪʴʶ ʙʳʣʠ ʟʘʧʠʩʘʥʳ 292 ʟʝʤʣʝʪʨʷʩʝʥʠʷ (ʨʠʩ 5). 

 

 
ʈʠʩ. 5. ʇʨʠʤʝʨ ʟʘʧʠʩʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 29 ʠʶʥʷ 2012ʛ. ʩ ʤʘʛʥʠʪʫʜʦʡ M=4,6 ʩʪʘʥʮʠʷʤʠ ʥʘ ʨʘʟʣʠʯʥʳʭ ʛʨʫʥʪʘʭ 

ʪʝʨʨʠʪʦʨʠʠ ʛ. ɼʫʰʘʥʙʝ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 5 ʟʘʧʠʩʠ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʥʘ ʨʘʟʥʳʭ ʛʨʫʥʪʘʭ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛ. ɼʫʰʘʥʙʝ ʠʤʝʶʪ ʨʘʟʣʠʯʥʳʝ ʩʧʝʢʪʨʳ. ɼʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʛʨʫʥʪʦʚ 

 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʝʘʢʮʠʠ ʤʝʩʪʘ ʜʣʷ ʦʜʥʦʡ ʦʜʠʥʦʯʥʦʡ ʩʪʘʥʮʠʠ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʟʘʧʠʩʝʡ ʥʘ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜʘʭ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʜʨʫʛʦʡ ʤʝʪʦʜ, ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʤʝʪʦʜ 

ʩʦʦʪʥʦʰʝʥʠʷ H/V (Horizontal / Vertical) ï ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʩʢʦʨʦʩʪʠ ʢ 

ʚʝʨʪʠʢʘʣʴʥʦʡ. ʕʪʦʪ ʤʝʪʦʜ ʷʚʣʷʝʪʩʷ ʢʦʤʙʠʥʘʮʠʝʡ ʨʝʩʠʚʝʨʥʦʡ ʬʫʥʢʮʠʠ [4] ʠ ʤʝʪʦʜʘ 

ʅʘʢʘʤʫʨʘ [5]. ʄʝʪʦʜ ʃʘʥʛʩʪʦʥʘ [4] ʦʩʥʦʚʘʥ ʥʘ ʦʙʱʝʤ ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ ʚʝʨʪʠʢʘʣʴʥʘʷ 

ʢʦʤʧʦʥʝʥʪʘ ʷʚʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʟʘʚʠʩʷʱʝʡ ʦʪ ʣʦʢʘʣʴʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʫʯʘʩʪʢʘ. ʄʝʪʦʜ ʅʘʢʘʤʫʨʘ ʦʩʥʦʚʘʥ ʥʘ ʧʦʜʭʦʜʝ [5], ʧʨʝʜʧʦʣʘʛʘʶʱʝʤ ʥʠʞʥʝʝ 

ʦʛʨʘʥʠʯʝʥʠʝ ʣʦʢʘʣʴʥʦʛʦ ʫʩʠʣʝʥʠʷ ʢʘʢ ʦʪʥʦʰʝʥʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʢ ʚʝʨʪʠʢʘʣʴʥʳʤ ʚ ʜʦʧʫʱʝʥʠʠ, ʯʪʦ ʚʝʨʪʠʢʘʣʴʥʘʷ ʢʦʤʧʦʥʝʥʪʘ ʥʝ ʫʩʠʣʠʚʘʝʪʩʷ 

ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʩʣʦʷʤʠ. ʍʦʪʷ ʤʝʪʦʜ ʅʘʢʘʤʫʨʘ ʙʳʣ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʧʨʝʜʣʦʞʝʥ ʜʣʷ 

ʠʟʫʯʝʥʠʷ ʤʠʢʨʦʪʨʝʤʦʨʦʚ, ʦʥ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʠ ʜʣʷ ʘʥʘʣʠʟʘ ʟʘʧʠʩʝʡ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʘ 

ʠʤʝʥʥʦ ʚʧʝʨʚʳʝ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʘʥʘʣʠʟʘ S-ʚʦʣʥ [6] (ʨʠʩ. 6). 
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ʈʠʩʫʥʦʢ 6. ʇʦʩʯʠʪʘʥʥʦʝ ʟʥʘʯʝʥʠʝ SSR (ʩʪʘʥʜʘʨʪʥʦʝ ʩʧʝʢʪʨʘʣʴʥʦʝ ʦʪʥʦʰʝʥʠʝ) ʜʣʷ 

ʦʢʥʘ S-ʚʦʣʥʳ ʜʣʷ ʢʦʤʧʦʥʝʥʪʳ ʩʝʚʝʨ-ʶʛ ʥʘ ʢʘʞʜʦʡ ʩʪʘʥʮʠʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʩʧʝʢʪʨ ʥʘ 

ʩʪʘʥʮʠʠ Du01. ɼʣʷ ʩʪʘʥʮʠʠ Du01 ʧʦʢʘʟʘʥ ʧʨʘʢʪʠʯʝʩʢʠ ʧʣʦʩʢʠʡ ʩʧʝʢʪʨ ʨʝʘʢʮʠʠ 

ʩʦʦʪʥʦʰʝʥʠʷ H/V, ʦʟʥʘʯʘʶʱʠʡ, ʯʪʦ ʤʝʩʪʦ ʩʪʘʥʮʠʠ Du01 ʷʚʣʷʝʪʩʷ ʧʦʜʭʦʜʷʱʠʤ ʜʣʷ 

ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ. ʏʝʨʥʳʝ ʪʦʯʢʠ ʧʦʢʘʟʳʚʘʶʪ ʩʧʝʢʪʨʘʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ, ʚʳʯʠʩʣʝʥʥʦʝ ʜʣʷ 

ʯʘʩʪʦʪ, ʛʜʝ ʦʪʥʦʰʝʥʠʝ ʩʠʛʥʘʣ-ʰʫʤ ʙʦʣʴʰʝ, ʯʝʤ 3, ʪʦʛʜʘ ʢʘʢ ʢʨʘʩʥʳʝ ʢʨʠʚʳʝ ʧʦʢʘʟʳʚʘʶʪ 

ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʣʶʩ/ʤʠʥʫʩ ʦʜʥʦ ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ.[6] 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʝ ʵʪʠʭ ʥʦʚʳʭ ʥʘʙʣʶʜʝʥʠʡ ʙʫʜʝʪ ʫʪʦʯʥʝʥʘ ʢʘʨʪʘ 

ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʤʠʢʨʦʨʘʡʦʥʠʨʦʚʘʥʠʷ ʛ. ɼʫʰʘʥʙʝ. 
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ʆɹ ʀʅɾɽʅɽʈʅʆ - ɻɽʆʃʆɻʀʏɽʉʂʀʍ ʋʉʃʆɺʀʗʍ ʀ ʉɽʁʉʄʀʏɽʉʂʆʄ 

ʄʀʂʈʆʈɸʁʆʅʀʈʆɺɸʅʀʀ ɻ. ɼʋʐɸʅɹɽ 

ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʫʩʠʣʝʥʠʷ ʠʣʠ ʫʤʝʥʴʰʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ 

ʥʘ ʟʜʘʥʠʷ ʠ ʩʦʦʨʫʞʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʥʞʝʥʝʨʥʦ ï ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. 

ʇʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪ ʧʦ ʩʝʡʩʤʠʯʝʩʢʦʤʫ ʤʠʢʨʦʨʘʡʦʥʠʨʦʚʘʥʠʶ ʩʪʦʣʠʮʳ ʊʘʜʞʠʢʠʩʪʘʥʘ ï ʛ. ɼʫʰʘʥʙʝ 

ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʝ, ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʝ, ʤʠʢʨʦʨʘʡʦʥʠʨʦʚʘʥʠʝ, ʢʘʨʪʳ, 

ʩʝʡʩʤʠʯʥʦʩʪʴ. 

 

ABOUT ENGINEERING - GEOLOGICAL CONDITIONS AND SEISMIC MICROZONETION OF 

DUSHANBE 

The paper considers the issues of strengthening or reducing the intensity of seismic loads on buildings and 

structures depending on the engineering - geological and hydrogeological conditions. The results of seismic 

microzoning of the capital of Tajikistan, Dushanbe, are presented at different stages. 

Key words: engineering-geological, hydrogeological, microzoning, maps, seismicity. 

 

ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʘʭ: ɪʢʫʙʦʚ ʐ.ɸ. - ʤʣʘʜʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʣʘʙʦʨʘʪʦʨʠʠ ʦʮʝʥʢʠ ʩʝʡʩʤʠʯʝʩʢʦʡ 

ʦʧʘʩʥʦʩʪʠ ʠ ʛʝʦʵʢʦʣʦʛʠʠ ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ, ʩʝʡʩʤʦʩʪʦʡʢʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʩʝʡʩʤʦʣʦʛʠʠ ɸʅ ʈʊ 

ʄʫʨʦʜʢʫʣʦʚ ʐ.ɪ. - ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʣʘʙʦʨʘʪʦʨʠʠ ʦʮʝʥʢʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʠ ʛʝʦʵʢʦʣʦʛʠʠ 

ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ, ʩʝʡʩʤʦʩʪʦʡʢʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʩʝʡʩʤʦʣʦʛʠʠ ɸʅ ʈʊ 

. 

 

ʅɸɿʅɸʏɽʅʀɽ ʂʆʅʉʊʈʋʂʎʀʁ ʅʆɾɽɺʆʁ ʏɸʉʊʀ ʆʇʋʉʂʅʆɻʆ ʂʆʃʆɼʎɸ 

 ɺ ɿɸɺʀʉʀʄʆʉʊʀ ʆʊ ʀʅɾɽʅɽʈʅʆ ï ɻɽʆʃʆɻʀʏɽʉʂʀʍ ʋʉʃʆɺʀʁ 

 

ʉʫʣʝʡʤʘʥʦʚʘ ʄ.ɸ., ɿʘʨʜʘʢʦʚ ʐ.ɸ. 

ʊʘʜʞʠʢʩʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʄ.ʉ. ʆʩʠʤʠ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦʟʚʝʜʝʥʠʝ ʧʦʜʟʝʤʥʳʭ ʠ ʟʘʛʣʫʙʣʝʥʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ, ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʧʨʠʦʙʨʝʪʘʝʪ ʚʩʝ ʙʦʣʴʰʝʝ 

ʟʥʘʯʝʥʠʝ. ʋʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʦʚ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʧʦ ʦʙʲʝʢʪʘʤ ʧʦʜʟʝʤʥʦʛʦ ʭʦʟʷʡʩʪʚʘ 

ʧʨʠʥʫʞʜʘʝʪ ʠʩʢʘʪʴ ʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʳʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʳʝ ʢʦʥʩʪʨʫʢʮʠʦʥʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʦʧʫʩʢʥʳʝ ʢʦʣʦʜʮʳ ʠʤʝʶʪ ʰʠʨʦʢʫʶ ʩʬʝʨʫ 

ʧʨʠʤʝʥʝʥʠʷ. ʄʝʪʦʜʦʤ ʦʧʫʩʢʥʦʛʦ ʢʦʣʦʜʮʘ ʚʳʧʦʣʥʷʶʪʩʷ ʚʦʜʦʟʘʙʦʨʥʳʝ ʩʦʦʨʫʞʝʥʠʷ, 

ʥʘʩʦʩʥʳʝ ʩʪʘʥʮʠʠ, ʛʘʨʘʞʠ, ʚʘʛʦʥʦʦʧʨʦʢʠʜʳʚʘʪʝʣʠ, ʫʩʪʘʥʦʚʢʠ ʥʝʧʨʝʨʳʚʥʦʡ ʨʘʟʣʠʚʢʠ 

ʩʪʘʣʠ, ʢʦʨʧʫʩʘ ʜʨʦʙʣʝʥʠʷ ʛʦʨʥʦ-ʦʙʦʛʘʪʠʪʝʣʴʥʳʭ ʢʦʤʙʠʥʘʪʦʚ, ʬʫʥʜʘʤʝʥʪʳ ʛʣʫʙʦʢʦʛʦ 

ʟʘʣʦʞʝʥʠʷ (ʜʣʷ ʤʦʩʪʦʚ, ʜʦʤʝʥʥʳʭ ʧʝʯʝʡ, ʙʦʣʴʰʠʭ ʧʨʝʩʩʦʚ) ʠ ʪ.ʜ. ʉ ʨʘʟʚʠʪʠʝʤ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʠ ʧʦʷʚʣʝʥʠʝʤ ʥʦʚʳʭ ʚʠʜʦʚʠʥʞʝʥʝʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʦʩʚʦʝʥʠʝ 

ʥʦʚʳʭ ʨʘʡʦʥʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʩʬʝʨʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʫʩʢʥʳʭ ʢʦʣʦʜʮʝʚ ʧʦʩʪʦʷʥʥʦ 

ʨʘʩʰʠʨʷʝʪʩʷ.  

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʦʧʫʩʢʥʦʛʦ ʢʦʣʦʜʮʘ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ 

ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʠ. 

ɺ ʩʚʷʟʠ ʩ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʨʘʟʣʠʯʥʳʭ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʣʦʱʘʜʦʢ, ʮʝʣʝʚʳʤ ʥʘʟʥʘʯʝʥʠʝʤ ʠ ʤʥʦʛʦʦʙʨʘʟʠʝʤ ʩʧʦʩʦʙʦʚ ʧʦʛʨʫʞʝʥʠʷ 

ʦʧʫʩʢʥʳʭ ʢʦʣʦʜʮʝʚ, ʨʘʟʣʠʯʥʳʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ, ʦʪʜʝʣʴʥʳʝ ʵʪʘʧʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʫʩʪʨʦʡʩʪʚʘ ʦʧʫʩʢʥʳʭ ʢʦʣʦʜʮʝʚ 

ʚʳʧʦʣʥʷʶʪʩʷ ʩʦ ʩʚʦʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ. 

ʇʨʠ ʦʮʝʥʢʝ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʤʝʶʱʠʭʩʷ ʠʩʭʦʜʥʳʭ 

ʜʘʥʥʳʭ ʜʦʣʞʥʳ ʙʳʪʴ ʦʩʚʝʱʝʥʳ ʩʣʝʜʫʶʱʠʝ ʚʦʧʨʦʩʳ:  

1. ɻʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʧʣʦʱʘʜʢʠ.  

2. ɻʝʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʣʦʱʘʜʢʠ (ʨʘʩʧʦʣʦʞʝʥʠʝ ʠ ʛʣʫʙʠʥʘ ʩʢʚʘʞʠʥ, 

ʦʧʠʩʘʥʠʝ ʛʨʫʥʪʦʚ ʚ ʧʦʨʷʜʢʝ ʠʭ ʟʘʣʝʛʘʥʠʷ ʩʚʝʨʭʫ ʚʥʠʟ, ʤʦʱʥʦʩʪʴ ʧʣʘʩʪʦʚ ʠ ʦʩʦʙʝʥʥʦʩʪʠ 

ʠʭ ʟʘʣʝʛʘʥʠʷ, ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ).  
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ʇʦ ʠʤʝʶʱʠʤʩʷ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʛʨʫʥʪʦʚ ʩʣʝʜʫʝʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʥʦʨʤʘʤʠ ʫʩʪʘʥʦʚʠʪʴ ʠʩʯʝʨʧʳʚʘʶʱʝʝ ʦʧʠʩʘʥʠʝ ʢʘʞʜʦʛʦ ʠʟ ʧʣʘʩʪʦʚ ʛʨʫʥʪʘ ʧʣʦʱʘʜʢʠ  

ɼʣʷ ʛʣʠʥʠʩʪʳʭ (ʩʚʷʟʥʳʭ) ʛʨʫʥʪʦʚ:  

ï ʫʪʦʯʥʠʪʴ ʥʘʠʤʝʥʦʚʘʥʠʝ ʛʨʫʥʪʘ ʧʦ ʯʠʩʣʫ ʧʣʘʩʪʠʯʥʦʩʪʠ (Ip);  

ï ʫʪʦʯʥʠʪʴ ʥʘʠʤʝʥʦʚʘʥʠʝ ʛʨʫʥʪʘ ʧʦʢʘʟʘʪʝʣʶ ʪʝʢʫʯʝʩʪʠ (IL);  

ï ʦʧʨʝʜʝʣʠʪʴ ʩʪʝʧʝʥʴ ʚʦʜʦʥʘʩʳʱʝʥʠʷ (Sr);  

ïʧʨʦʚʝʨʠʪʴ, ʤʦʛʫʪ ʣʠ ʦʙʣʘʜʘʪʴ ʵʪʠ ʛʨʫʥʪʳ ʩʚʦʡʩʪʚʘʤʠ ʧʨʦʩʘʜʦʯʥʦʩʪʠ ʠ ʥʘʙʫʭʘʥʠʷ 

ʧʨʠ ʠʭ ʟʘʤʘʯʠʚʘʥʠʠ (ʧʨʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʮʝʥʢʝ ʥʘ ʧʨʦʩʘʜʦʯʥʦʩʪʴ ʚ ʩʣʫʯʘʝ ʩʦʦʪʚʝʪʩʪʚʠʷ 

ʥʦʨʤʘʪʠʚʥʳʭ ʢʨʠʪʝʨʠʝʚ ʩʣʝʜʫʝʪ ʩʜʝʣʘʪʴ ʟʘʤʝʯʘʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ ʧʨʷʤʳʭ 

ʠʩʧʳʪʘʥʠʡ ʥʝ ʧʦʜʪʚʝʨʞʜʘʶʪ ʥʘʣʠʯʠʝ ʧʨʦʩʘʜʦʯʥʳʭ ʩʚʦʡʩʪʚ);  

ï ʦʧʨʝʜʝʣʠʪʴ ʩʪʝʧʝʥʴ ʩʞʠʤʘʝʤʦʩʪʠ ʛʨʫʥʪʦʚ (ɽ).  

ɼʣʷ ʧʝʩʯʘʥʳʭ (ʥʝʩʚʷʟʥʳʭ) ʛʨʫʥʪʦʚ:  

ï ʦʧʨʝʜʝʣʠʪʴ ʧʣʦʪʥʦʩʪʴ ʩʣʦʞʝʥʠʷ ʛʨʫʥʪʘ (ʝ);  

ï ʦʧʨʝʜʝʣʠʪʴ ʩʪʝʧʝʥʴ ʚʦʜʦʥʘʩʳʱʝʥʠʷ (Sr);  

ï ʦʧʨʝʜʝʣʠʪʴ ʩʪʝʧʝʥʴ ʩʞʠʤʘʝʤʦʩʪʠ ʛʨʫʥʪʘ (ɽ). 

 
ʈʠʩ. 1. ʈʘʟʨʝʟ ʦʧʫʩʢʥʦʛʦ ʢʦʣʦʜʮʘ 

 

ɺʳʙʦʨ ʢʦʥʩʪʨʫʢʮʠʠ ʥʦʞʝʚʦʡ ʯʘʩʪʠ ʟʘʚʠʩʠʪ ʢʘʢ ʦʪ ʤʝʪʦʜʘ ʧʦʛʨʫʞʝʥʠʠʷ ʦʧʫʩʢʥʦʛʦ 

ʢʦʣʦʜʮʘ (ʩ ʚʦʜʦʦʪʣʠʚʦʤ ʠʣʠ ʥʝʪ), ʪʦʣʱʠʥʳ ʩʪʝʥ ʠ ʛʣʫʙʠʥʳ ʝʛʦ ʧʦʛʨʫʞʝʥʠʷ, ʪʘʢ ʠ ʦʪ ʚʠʜʘ 

ʧʨʦʨʝʟʘʝʤʳʭ ʛʨʫʥʪʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʠʭ ʨʘʩʯʝʪʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. ʂʦʥʩʪʨʫʢʮʠʠ ʥʦʞʝʚʦʡ 

ʯʘʩʪʠ ʩʪʝʥʦʧʫʩʢʥʦʛʦ ʢʦʣʦʜʮʘ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 2. 

ɸʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʳʤʠ ʚ ʵʪʠʭ 

ʫʩʣʦʚʠʷʭ ʤʝʪʦʜʘʤʠ ʷʚʣʷʶʪʩʷ ʩʪʝʥʘ ʚ ʛʨʫʥʪʝ, ʢʦʪʣʦʚʘʥ ʩʦ ʰʧʫʥʪʦʚʳʤ ʦʛʨʘʞʜʝʥʠʝʤ ʠ 

ʦʧʫʩʢʥʦʡ ʢʦʣʦʜʝʮ, ʧʨʠʯʝʤ ʧʨʝʠʤʫʱʝʩʪʚʦ ʟʘ ʧʦʩʣʝʜʥʠʤ. ʆʜʥʘʢʦ, ʚ ʧʨʦʮʝʩʩʝ ʧʦʛʨʫʞʝʥʠʷ 

ʢʦʣʦʜʮʘ ʚʦʟʥʠʢʘʝʪ ʦʧʘʩʥʦʩʪʴ ʜʝʬʦʨʤʘʮʠʠ ʦʢʨʫʞʘʶʱʝʛʦ ʤʘʩʩʠʚʘ ʛʨʫʥʪʘ. 

ɺʳʙʦʨ ʢʦʥʩʪʨʫʢʮʠʠ ʥʦʞʝʚʦʡ ʯʘʩʪʠ ʟʘʚʠʩʠʪ ʦʪ ʤʝʪʦʜʘ ʧʦʛʨʫʞʝʥʠʷ ʦʧʫʩʢʥʦʛʦ 

ʢʦʣʦʜʮʘ (ʩ ʚʦʜʦʦʪʣʠʚʦʤ ʠʣʠ ʥʝʪ), ʪʦʣʱʠʥʳ ʩʪʝʥ ʠ ʛʣʫʙʠʥʳ ʧʦʛʨʫʞʝʥʠʷ ʦʧʫʩʢʥʦʛʦ 

ʢʦʣʦʜʮʘ, ʨʘʩʯʝʪʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʨʦʨʝʟʘʝʤʳʭ ʛʨʫʥʪʦʚ. 
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ʈʠʩ. 2. ʉʭʝʤʳ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʥʦʞʘ ʦʧʫʩʢʥʳʭ ʢʦʣʦʜʮʝʚ: bï ʰʠʨʠʥʘ ʙʘʥʢʝʪʢʠ, ʤ; ὰ ï ʚʳʩʦʪʘ ʩʢʦʰʝʥʥʦʡ 
ʯʘʩʪʠ, ʤ; hʧʣï ʪʦʣʱʠʥʘ ʧʣʠʪʳ ʜʥʠʱʘ, ʤ (ʨʠʩ. 2ʚ ʠ 2ʛ); ʩï ʨʘʟʤʝʨ ʧʦʣʢʠ ʜʣʷ ʦʧʦʨʳ ʜʥʠʱʘ, ʧʨʠʥʠʤʘʝʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ (0,2 ʯ 0,4) ʤ; Ŭ1, Ŭ2ï ʫʛʦʣ ʥʘʢʣʦʥʘ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʦʞʝʚʦʡ ʯʘʩʪʠ ʢ ʛʦʨʠʟʦʥʪʘʣʠ 

 

ɽʩʣʠ ʚ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʩʪʨʦʝʥʠʠ ʫʯʘʩʪʢʘ ʦʪʩʫʩʪʚʫʶʪ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ ʦʧʫʩʢʥʦʡ 

ʢʦʣʦʜʝʮ ʧʦʛʨʫʞʘʝʪʩʷ ʩ ʚʦʜʦʦʪʣʠʚʦʤ ʠ ʠʩʧʦʣʴʟʫʶʪ ʢʦʥʩʪʨʫʢʮʠʠ ʥʦʞʝʚʦʡ ʯʘʩʪʠ, 

ʧʨʠʚʝʜʝʥʥʳʝ ʥʘ ʨʠʩ. 2ʘ ʠ 2ʙ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʦʜʫʰʢʘ ʥʝ ʫʩʪʨʘʠʚʘʝʪʩʷ, ʘ ʜʥʠʱʝ ʦʧʫʩʢʥʦʛʦ 

ʢʦʣʦʜʮʘ ʫʩʪʨʘʠʚʘʝʪʩʷ çʥʘʩʫʭʦè. 

ɽʩʣʠ ʚ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʩʪʨʦʝʥʠʠ ʫʯʘʩʪʢʘ ʧʨʠʩʫʩʪʚʫʶʪ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ, ʪʦ ʢʦʣʦʜʝʮ 

ʧʦʛʨʫʞʘʝʪʩʷ ʙʝʟ ʚʦʜʦʦʪʣʠʚʘ ʠ ʢʦʥʩʪʨʫʢʮʠʠ ʥʦʞʝʡ ʠʤʝʶʪ ʚʠʜ ʧʨʠʚʝʜʝʥʥʳʡ ʥʘ ʨʠʩ. 2ʚ ʠ 2ʛ.  

ʈʘʟʤʝʨ ʥʘʟʥʘʯʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʨʝʟʘʝʤʦʛʦ ʛʨʫʥʪʘ (R ï 

ʨʘʩʯʝʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʛʨʫʥʪʘ, ʧʨʠʥʠʤʘʝʪʩʷ ʧʦ ʧʨʠʣʦʞʝʥʠʶ ɺ [1]):  

ʝʩʣʠ R Ò 150 ʢʇʘ, ʪʦ b=0,6 ʤ;  

ʝʩʣʠ R Ó 300 ʢʇʘ, ʪʦ b=0,1 ʤ.  

ɼʣʷ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʟʥʘʯʝʥʠʡ R, b ʦʧʨʝʜʝʣʷʶʪ ʠʥʪʝʨʧʦʣʷʮʠʝʡ.  

ʋʛʦʣ ʥʘʢʣʦʥʘ Ŭ1 ʪʦʞʝ ʟʘʚʠʩʠʪ ʦʪ R:  

ʝʩʣʠ R Ò 100 ʢʇʘ, ʪʦ Ŭ1=350;  

ʝʩʣʠ R Ó 300 ʢʇʘ, ʪʦ Ŭ1=700.  

ɼʣʷ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʟʥʘʯʝʥʠʡ R, Ŭ1 ʦʧʨʝʜʝʣʷʶʪ ʠʥʪʝʨʧʦʣʷʮʠʝʡ.  

ʋʛʦʣ ʥʘʢʣʦʥʘ Ŭ2 (ʨʠʩ. 2 ʜ) ʥʘʟʥʘʯʘʶʪ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ 300 ʜʦ 450.  

ɽʩʣʠ ʦʧʫʩʢʥʦʡ ʢʦʣʦʜʝʮ ʧʨʦʨʝʟʘʝʪ ʥʝʩʢʦʣʴʢʦ ʠʥʞʝʥʝʨʥʦ -ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ 

(ʀɻʕ), ʪʦ ʧʨʠ ʥʘʟʥʘʯʝʥʠʠ ʧʘʨʘʤʝʪʨʦʚ b, Ŭ1 ʩʣʝʜʫʝʪ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʀɻʕ ʩ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʦʨʝʟʘʝʤʦʡ ʪʦʣʱʠʥʦʡ.  

ʈʘʟʤʝʨ ὰ ʟʘʚʠʩʠʪ ʦʪ ʪʦʣʱʠʥʳ ʧʦʜʫʰʢʠ (ʝʩʣʠ ʙʝʟ ʚʦʜʦʦʪʣʠʚʘ) ʠʣʠ ʪʦʣʱʠʥʳ ʜʥʠʱʘ 

(ʝʩʣʠ ʩ ʚʦʜʦʦʪʣʠʚʦʤ), ʪʦʣʱʠʥʘ ʧʦʜʫʰʢʠ (ʜʥʠʱʘ) ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʩʯʝʪʦʤ (ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʧʦʟʜʥʝʝ ʠ ʚʳʧʦʣʥʷʝʪʩʷ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʥʦʞʝʚʦʡ ʯʘʩʪʠ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʧʦʛʨʫʞʝʥʠʠ ʦʧʫʩʢʥʳʭ ʢʦʣʦʜʮʝʚ ʠ ʚʳʙʦʨʝ ʠʭ ʥʦʞʝʚʦʡ ʯʘʩʪʠ 

ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʠʥʞʝʥʝʨʥʦ ï ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʧʣʦʱʘʜʢʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. 
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ʅɸɿʅɸʏɽʅʀɽ ʂʆʅʉʊʈʋʂʎʀʁ ʅʆɾɽɺʆʁ ʏɸʉʊʀ ʆʇʋʉʂʅʆɻʆ ʂʆʃʆɼʎɸ ɺ ɿɸɺʀʉʀʄʆʉʊʀ 

ʆʊ ʀʅɾɽʅɽʈʅʆ ï ɻɽʆʃʆɻʀʏɽʉʂʀʍ ʋʉʃʆɺʀʁ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʟʘʚʠʩʠʤʦʩʪʴ ʚʳʙʦʨʘ ʢʦʥʩʪʨʫʢʮʠʡ ʦʧʫʩʢʥʳʭ ʢʦʣʦʜʮʝʚ ʦʪ ʠʥʞʝʥʝʨʥʦ ï 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʤʝʩʪʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʚ ʯʘʩʪʥʦʩʪʠ: ʥʘʣʠʯʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʧʦʜʟʝʤʥʳʭ ʚʦʜ; ʭʘʨʘʢʪʝʨ 

ʥʘʧʣʘʩʪʦʚʘʥʠʷ ʛʨʫʥʪʦʚ; ʨʘʩʯʝʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʩʣʦʝʚ ʛʨʫʥʪʘ ʠ ʪ.ʧ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʨʫʥʪ, ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ, ʢʦʥʩʪʨʫʢʮʠʷ, ʢʦʣʦʜʝʮ, ʪʦʣʱʠʥʘ, ʧʦʜʫʰʢʠ, ʩʦʧʨʦʪʠʚʣʝʥʠʝ, 

ʩʪʨʦʠʪʝʣʴʥʘʷ ʧʣʦʱʘʜʢʘ, ʠʥʞʝʥʝʨʥʦ ï ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. 

 

APPOINTMENT OF KNIFE DESIGN CONSTRUCTION OF LOWER ED WELLS  DEPENDING ON 

ENGINEERING -GEOLOGICAL CONDITIONS  

The article deals with the dependence of the choice of designs of lowered wells on the engineering and 

geological conditions of the construction site, in particular: the presence or absence of groundwater; character of 

bedding; design resistance of individual soil layers. 

Key words: ground, groundwater, construction, well, thickness, cushions, resistance, construction site, 

engineering geological conditions. 

 

ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʘʭ: ʉʫʣʝʡʤʘʥʦʚʘ ʄ.ɸ. ï ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ çʇʦʜʟʝʤʥʳʝ 

ʩʦʦʨʫʞʝʥʠʷ, ʦʩʥʦʚʘʥʠʷ ʠ ʬʫʥʜʘʤʝʥʪʳè ʊʘʜʞʠʢʩʢʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʝʪʘ ʠʤ ʄ. ʆʩʠʤʠ 

ɿʘʨʜʘʢʦʚ ʐ.ɸ. ï ʤʘʛʠʩʪʨ 1ïʛʦ ʛʦʜʘ ʦʙʫʯʝʥʠʷ ʢʘʬʝʜʨʳ çʇʦʜʟʝʤʥʳʝ ʩʦʦʨʫʞʝʥʠʷ, ʦʩʥʦʚʘʥʠʷ ʠ ʬʫʥʜʘʤʝʥʪʳè 

ʊʘʜʞʠʢʩʢʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʝʪʘ ʠʤ ʄ. ʆʩʠʤʠ. ʊʝʣʝʬʦʥ: (+992) 985-03-03-63. ɽ-mail: 

mutabar.sulaymonova@mail.ru  

 

 

ʈʀʉʂʀ ʀ ɹɸʈʔɽʈʓ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ɺʆɼʅʓʍ ʈɽʉʋʈʉʆɺ ɺ ʋʉʃʆɺʀʗʍ 

ʀɿʄɽʅʗʖʑɽɻʆʉʗ ʂʃʀʄɸʊɸ 

 

ʄʫʨʪʘʟʘʝʚ ʋ.ʀ., ʊʦʣʠʙʦʚ ʂ., ʉʘʠʜʫʤʘʨʦʚ ʉ.ʉ. 

çʊʘʜʞʠʢʅʀʀɻʠʄè ʄʠʥʠʩʪʝʨʩʪʚʘ ʵʥʝʨʛʝʪʠʢʠ ʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

ʈʝʩʧʫʙʣʠʢʠʊʘʜʞʠʢʠʩʪʘʥ 

 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʨʝʯʥʳʭ ʩʠʩʪʝʤ 

ʨʝʩʧʫʙʣʠʢʠ ʷʚʣʷʝʪʩʷ ʫʣʫʯʰʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʚ ʨʝʩʧʫʙʣʠʢʝ ʦʩʥʦʚʥʳʤ ʚʦʜʦʧʦʪʨʝʙʠʪʝʣʝʤ 

ʷʚʣʷʝʪʩʷ ʦʨʦʰʘʝʤʦʝ ʟʝʤʣʝʜʝʣʠʝ, ʥʘ ʜʦʣʶ ʢʦʪʦʨʦʛʦ ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 90% ʦʪ ʦʙʱʝʛʦ 

ʚʦʜʦʟʘʙʦʨʘ. ʆʩʪʘʣʴʥʘʷ ʯʘʩʪʴ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘ ʢʦʤʤʫʥʘʣʴʥʦ-ʙʳʪʦʚʳʝ 

ʥʫʞʜʳ - 5%, ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ - 0,4%, ʧʨʦʯʠʝ ʥʫʞʜʳ - ʙʦʣʝʝ 1% ʥʘ ʜʠʘʛʨʘʤʤʘ 1. ʇʦʵʪʦʤʫ 

ʧʦʚʳʰʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʤʝʣʠʦʨʠʨʫʝʤʳʭ ʟʝʤʝʣʴ, ʦʩʚʦʝʥʠʝ ʥʦʚʳʭ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ, 

ʨʝʘʥʠʤʘʮʠʷ ʭʣʦʧʢʦʚʦʡ ʦʪʨʘʩʣʠ ʠ ʨʘʟʚʠʪʠʝ ʜʨʫʛʠʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʦʜʦʝʤʢʠʭ ʦʪʨʘʩʣʝʡ 

ʥʝʠʟʙʝʞʥʦ ʚʳʟʦʚʫʪ ʨʦʩʪ ʟʘʙʦʨʘ ʚʦʜʳ ʠʟ ʠʩʪʦʯʥʠʢʦʚ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʨʝʩʧʫʙʣʠʢʝ ʜʦʩʪʘʪʦʯʥʦ ʚʦʜʳ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ 

ʧʦʪʨʝʙʥʦʩʪʝʡ ʥʘʩʝʣʝʥʠʷ ʠ ʵʢʦʥʦʤʠʢʠ, ʥʦ ʚ ʩʚʷʟʠ ʩ ʥʝʩʦʚʝʨʰʝʥʩʪʚʦʤ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ 

ʚʦʧʨʦʩʦʚ, ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʧʦ ʦʙʣʘʩʪʷʤ ʠ ʟʦʥʘʤ ʠʤʝʝʪʩʷ ʥʝʤʘʣʦ ʤʝʩʪ, 

ʥʘʩʝʣʝʥʠʝ ʢʦʪʦʨʳʭ ʩʪʨʘʜʘʝʪ ʦʪ ʙʝʟʚʦʜʴʷ ʠ ʤʘʣʦʚʦʜʴʷ. ʊʘʢ, ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ ʫʨʦʚʝʥʴ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʚʦʜʦʡ, ʚ ʨʘʩʯʸʪʝ ʥʘ 1 ʯʝʣʦʚʝʢʘ ʚ 2 ʨʘʟʘ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʈʦʩʩʠʠ. [1] 

ʆʪʜʝʣʴʥʳʝ ʞʝ ʨʝʛʠʦʥʳ ʨʝʩʧʫʙʣʠʢʠ ʠʤʝʶʪ ʝʱʝ ʙʦʣʝʝ ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ. ʅʘʧʨʠʤʝʨ, 

ʫʨʦʚʝʥʴ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʚʦʜʦʡ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʚ ʉʦʛʜʠʡʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 7 ʨʘʟ ʤʝʥʴʰʝ, 

ʯʝʤ ʧʦ ʩʪʨʘʥʝ ʚ ʮʝʣʦʤ, ʠ ʚ 3 ʤʝʥʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʈʦʩʩʠʝʡ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ 

ʨʘʟʤʝʱʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʩʠʣ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʝʩʪʝʩʪʚʝʥʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ 

ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ. ʊʘʢ ʥʘ ʨʘʟʚʠʪʠʝ ʧʣʦʪʥʦ ʟʘʩʝʣʝʥʥʳʭ ʨʘʡʦʥʦʚ ʩʝʚʝʨʘ ʨʝʩʧʫʙʣʠʢʠ, ʛʜʝ 

ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʦʢʦʣʦ 40% ʥʘʩʝʣʝʥʠʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʪʨʘʥʳ, ʧʨʠʭʦʜʠʪʩʷ 

ʣʠʰʴ ʦʢʦʣʦ 10% ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʨʝʯʥʦʛʦ ʩʪʦʢʘ. ʀʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʚ ʨʝʛʠʦʥʝ ʫʞʝ 
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ʩʝʡʯʘʩ ʚʥʦʩʷʪ ʩʚʦʠ ʞʝʩʪʢʠʝ ʢʦʨʨʝʢʪʠʚʳ ʚ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ. 

ʀʟʤʝʥʝʥʠʷ ʚ ʢʣʠʤʘʪʝ ʊʘʜʞʠʢʠʩʪʘʥʘ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʷʚʣʝʥʠʝʤ ʚ ʘʪʤʦʩʬʝʨʝ 

ʫʛʣʝʢʠʩʣʳʭ ʛʘʟʦʚ, ʤʦʛʫʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʣʠʷʪʴ ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ, ʩʪʨʫʢʪʫʨʫ ʠ ʢʦʣʠʯʝʩʪʚʦ 

ʚʳʧʘʜʘʶʱʠʭ ʦʩʘʜʢʦʚ ʧʦ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʊʘʜʞʠʢʠʩʪʘʥʘ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʥʝʧʨʝʜʚʠʜʝʥʥʦʤʫ 

ʢʣʠʤʘʪʠʯʝʩʢʦʤʫ ʨʝʞʠʤʫ. 

ʀʟʤʝʥʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ ʦʢʘʞʝʪ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʚʦʜʦʩʥʘʙʞʝʥʠʝ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʛʠʜʨʦʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʨʘʙʦʪʫ ʚʦʜʦʭʨʘʥʠʣʠʱ ʠ 

ʤʠʥʝʨʘʣʠʟʘʮʠʶ ʚ ʙʘʩʩʝʡʥʘʭ ʨʝʢ ɺʘʭʰ, ʂʘʬʘʨʥʠʛʘʥ, ɿʝʨʘʚʰʘʥ ʠ ʉʳʨʜʘʨʴʷ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ 

ʪʝʤ, ʯʪʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʩʪʨʫʢʪʫʨ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʠ ʩʙʝʨʝʞʝʥʠʷ ɺʦʜʳ - ʦʪ 

ʙʦʣʴʰʠʭ ʧʣʦʪʠʥ ʜʦ ʤʘʣʳʭ ʜʨʝʥʘʞʥʳʭ ʩʠʩʪʝʤ - ʦʩʥʦʚʘʥʦ ʥʘ ʘʥʘʣʠʟʝ ʧʨʦʰʣʳʭ ʟʘʧʠʩʝʡ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʵʪʠʭ ʩʪʨʫʢʪʫʨ ʙʳʣʠ 

ʩʧʨʦʝʢʪʠʨʦʚʘʥʳ ʥʘ 50, 100 ʠ ʙʦʣʝʝ ʣʝʪ. ɿʘʧʠʩʠ ʧʨʦʰʣʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ, ʚ ʩʚʷʟʠ ʩ ʠʟʤʝʥʝʥʠʝʤ ʢʣʠʤʘʪʘ, ʚʳʨʘʞʘʶʱʠʤʩʷ ʚ ʧʦʚʳʰʝʥʠʠ 

ʪʝʤʧʝʨʘʪʫʨʳ, ʫʚʝʣʠʯʝʥʠʠ ʠʩʧʘʨʝʥʠʷ, ʨʘʥʥʝʤ ʪʘʷʥʠʠ ʩʥʝʛʦʚ, ʚʦʟʨʘʩʪʘʥʠʠ ʫʨʦʚʥʝʡ ʦʟʝʨ, ʥʝ 

ʤʦʛʫʪ ʜʘʣʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʙʫʜʫʱʝʛʦ. 

 

ɼʠʘʛʨʘʤʤʘ 1 

 
 

ʉʨʝʜʠ ʧʨʦʙʣʝʤ ʧʨʦʩʤʘʪʨʠʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʵʬʬʝʢʪʳ, ʚʣʠʷʶʱʠʝ ʥʘ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʮʠʢʣ ʠ ʯʝʣʦʚʝʯʝʩʢʠʝ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʟʘʚʠʩʷʪ ʦʪ ʚʦʜʳ. ʅʘʧʨʠʤʝʨ, 

ʫʤʝʥʴʰʝʥʠʝ ʪʦʣʱʠʥʳ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʝʛʦ ʧʣʦʱʘʜʠ ʜʦʣʞʥʦ ʧʦʚʣʠʷʪʴ ʥʘ ʩʝʟʦʥʥʦʝ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʥʘ ʚʳʨʘʙʦʪʢʫ ʛʠʜʨʦʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

ɺʦʜʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʧʨʝʪʝʨʧʷʪ ʠʟʤʝʥʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʬʣʫʢʪʫʘʮʠʷʤʠ ʨʝʞʠʤʦʚ ʩʪʦʢʘ 

(ʞʠʜʢʦʛʦ, ʪʝʨʨʠʛʝʥʥʦʛʦ ʠ ʭʝʤʦʛʝʥʥʦʛʦ), ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʫʨʦʚʥʷ ʚʦʜʳ. ʋʚʝʣʠʯʝʥʠʝ 

ʥʝʧʦʩʪʦʷʥʩʪʚʘ ʨʝʯʥʦʛʦ ʩʪʦʢʘ, ʦʩʦʙʝʥʥʦ ʯʘʩʪʦʪʳ ʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʙʦʣʴʰʠʭ ʥʘʚʦʜʥʝʥʠʡ ʠ 

ʟʘʩʫʭ, ʤʦʞʝʪ ʩʥʠʟʠʪʴ ʢʘʯʝʩʪʚʦ ʚʦʜʳ, ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʩʨʝʜʫ ʦʙʠʪʘʥʠʷ ʚ 

ʙʘʩʩʝʡʥʘʭ ʨʝʢ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʤʘʣʳʭ. 

ɺ ʙʘʩʩʝʡʥʘʭ p.ɺʘʭʰ, ʂʘʬʘʨʥʠʛʘʥ, ɿʝʨʘʚʰʘʥ ʠ ʉʳʨʜʘʨʴʷ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʝ 

ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʦʩʘʜʢʦʚ, ʚʤʝʩʪʝ ʩ ʥʝʣʠʥʝʡʥʳʤʠ ʵʬʬʝʢʪʘʤʠ ʵʚʘʧʦʪʨʘʥʩʧʠʨʘʮʠʠ 

ʠ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ, ʤʦʛʫʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʠʣʴʥʦ ʠʟʤʝʥʠʪʴ ʩʪʦʢ ʢʦʪʦʨʳʡ, ʢ ʪʦʤʫ ʞʝ, ʫʞʝ 

ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥ ʚʦʜʦʭʨʘʥʠʣʠʱʘʤʠ. 

ɺʣʠʷʥʠʝ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʥʘ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ. ɺʩʝʩʪʦʨʦʥʥʠʡ ʘʥʘʣʠʟ ʧʨʠʯʠʥ 
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4%

1%

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

1 ʆʨʦʰʘʝʤʦʝ  ʟʝʤʣʝʜʝʣʠʝ2 ʂʦʤʤʫʥʘʣʴʥʦ -ʙʳʪʦʚʳʝ

3 ʇʨʦʤʳʰʣʝʥʥʦʩʪʴ4 ʧʨʦʯʠʝ ʥʫʞʜʳ



119 
 

ʤʘʩʰʪʘʙʘ ʠ ʧʦʩʣʝʜʩʪʚʠʡ ʦʪ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ ʚʝʩʴʤʘ ʦʙʰʠʨʝʥ. 

ʇʝʨʫ ʪʘʜʞʠʢʩʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʨʠʥʘʜʣʝʞʠʪ ʨʷʜ ʨʘʙʦʪ ʚ ʵʪʦʡ ʩʬʝʨʝ ʥʘʫʢʠ, 

ʥʘʧʠʩʘʥʥʳʭ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʚ 2001-2015 ʛʛ. [2- 3] 

ʉʨʝʜʠ ʥʠʭ ʦʩʦʙʦ ʚʳʜʝʣʷʝʪʩʷ ʨʘʙʦʪʘ [4], ʦʙʦʙʱʠʚʰʘʷ ʩʚʝʜʝʥʠʷ ʦʙ ʠʟʤʝʥʝʥʠʠ 

ʢʣʠʤʘʪʘ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ ʟʘ ʧʦʣʚʝʢʘ: 1961-2011ʛ. 

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʘʥʘʣʠʟʝ ʤʘʪʝʨʠʘʣʦʚ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ 

ʥʘʙʣʶʜʝʥʠʡ, ʦʥʠ ʩʜʝʣʘʣʠ ʟʘʢʣʶʯʝʥʠʝ ʦ ʜʠʥʘʤʠʢʝ ʠʟʤʝʥʝʥʠʷ ʪʝʢʫʱʝʛʦ ʢʣʠʤʘʪʘ 

ʊʘʜʞʠʢʠʩʪʘʥʘ, ʚ ʩʚʷʟʠ ʩ ʦʙʱʝʡ ʮʠʨʢʫʣʷʮʠʝʡ ʘʪʤʦʩʬʝʨʳ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʤʠ 

ʚʦʟʜʝʡʩʪʚʠʷʤʠ. 

ʅʘʠʙʦʣʴʰʠʝ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʧʨʦʠʟʦʰʣʠ ʚ ʨʘʡʦʥʘʭ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʵʥʝʨʛʠʯʥʳʤ ʚʤʝʰʘʪʝʣʴʩʪʚʦʤ ʯʝʣʦʚʝʢʘ ʚ ʧʨʦʮʝʩʩʳ ʧʨʠʨʦʜʳ: 

ʫʨʙʘʥʠʟʘʮʠʷ, ʤʝʣʠʦʨʘʮʠʷ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʙʦʣʴʰʠʭ ʚʦʜʦʭʨʘʥʠʣʠʱ ʠ ʪ.ʜ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʚʝʢʦʚʦʛʦ ʭʦʜʘ, ʢʘʢ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ, ʪʘʢ ʠ ʚʳʧʘʜʝʥʠʷ ʦʩʘʜʢʦʚ, ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʘʣʠʯʠʝ 

ʩʫʱʝʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ, ʚ ʩʠʣʫ ʢʦʪʦʨʳʭ ʦʪʜʝʣʴʥʳʝ ʧʝʨʠʦʜʳ, ʘ ʪʝʤ ʙʦʣʝʝ ʛʦʜʳ, 

ʦʢʘʟʳʚʘʣʠʩʴ ʙʦʣʝʝ ʪʝʧʣʳʤʠ ʠʣʠ ʭʦʣʦʜʥʳʤʠ, ʠ ʙʦʣʝʝ ʚʣʘʞʥʳʤʠ ʠ ʩʫʭʠʤʠ. ɺ ʧʨʝʞʥʠʝ 

ʛʦʜʳ ʪʘʢʠʝ ʠʟʤʝʥʝʥʠʷ ʥʦʩʠʣʠ ʝʩʪʝʩʪʚʝʥʥʳʡ ʧʨʠʨʦʜʥʳʡ ʭʘʨʘʢʪʝʨ, ʩ ʨʘʟʚʠʪʠʝʤ ʞʝ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʫʨʙʘʥʠʟʘʮʠʠ ʠ ʪ.ʧ. ʥʘ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʩʪʘʣʠ ʦʢʘʟʳʚʘʪʴ ʚ ʙʦʣʴʰʝʡ 

ʩʪʝʧʝʥʠ ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʬʘʢʪʦʨʳ. ʊʘʢ, ʟʥʘʯʠʪʝʣʴʥʦʝ ʦʙʱʝʝ ʧʦʪʝʧʣʝʥʠʝ 30-40-ʭ ʛʦʜʦʚ (ʥʘ 

0,5-2Áʉ) ʥʝ ʩʢʘʟʘʣʦʩʴ ʥʘ ʠʟʤʝʥʝʥʠʠ ʢʣʠʤʘʪʘ ʨʝʩʧʫʙʣʠʢʠ ʚ ʮʝʣʦʤ. ɺ ʧʦʩʣʝʜʫʶʱʝʝ 

ʜʝʩʷʪʠʣʝʪʠʝ ʥʘʙʣʶʜʘʣʦʩʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʬʦʥʘ ʠ ʩʝʨʝʜʠʥʘ 50-ʭ 

ʛʦʜʦʚ- ʩʘʤʳʡ ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ ʟʘ ʚʩʝ ʚʨʝʤʷ ʥʘʙʣʶʜʝʥʠʡ (1-1,5Áʉ ʥʠʞʝ ʥʦʨʤʳ). 

ʍʦʣʦʜʥʳʡ ʧʝʨʠʦʜ. ɸʥʘʣʠʟ ʪʨʝʥʜʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʙʘʟʦʚʳʝ ʛʦʜʳ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʚ 

ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ ʫʚʝʣʠʯʠʣʦʩʴ ʚ ʜʦʣʠʥʘʭ ʦʪ 10% ʚ ɼʫʰʘʥʙʝ ʜʦ 22% ʚ ʐʘʘʨʪʫʟʝ. 

ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʠʣʠ ʜʦʣʠʥʥʳʝ ʨʘʡʦʥʳ ʉʦʛʜʠʡʩʢʦʡ ʦʙʣʘʩʪʠ, ʛʜʝ ʦʪʤʝʯʝʥʘ ʪʝʥʜʝʥʮʠʷ ʢ 

ʫʤʝʥʴʰʝʥʠʶ ʦʩʘʜʢʦʚ (ʪʨʝʥʜ -0,4%). ʅʝʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʣʦʩʴ ʚʳʧʘʜʝʥʠʝ ʦʩʘʜʢʦʚ ʚ 

ʚʝʨʭʦʚʴʝ ɿʝʨʘʚʰʘʥʘ ʠ ʥʘ ɿʘʧʘʜʥʦʤ ʇʘʤʠʨʝ(1-2%). ʅʘʠʙʦʣʴʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʦʩʘʜʢʦʚ ʚ 

ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ ʦʪʤʝʯʝʥʦ ʥʘ ʣʝʜʥʠʢʝ ʌʝʜʯʝʥʢʦ (29%). ʅʘ ɺʦʩʪʦʯʥʦʤ ʇʘʤʠʨʝ 

ʥʘʙʣʶʜʘʝʪʩʷ ʨʝʟʢʦʝ ʫʤʝʥʴʰʝʥʠʝ ʦʩʘʜʢʦʚ ʭʦʣʦʜʥʦʛʦ ʧʝʨʠʦʜʘ, ʪʨʝʥʜ ʦʪʨʠʮʘʪʝʣʴʥʳʡ- 46%, 

ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʦʨʦʛʨʘʬʠʯʝʩʢʦʡ ʦʙʦʩʦʙʣʝʥʥʦʩʪʴʶ ʜʘʥʥʦʛʦ ʨʘʡʦʥʘ ʛʦʨʥʳʤʠ ʫʟʣʘʤʠ ʠ 

ʭʨʝʙʪʘʤʠ. 

ʊʝʧʣʳʡ ʧʝʨʠʦʜ. ʇʦ ʫʩʣʦʚʠʷʤ ʫʚʣʘʞʥʝʥʠʷ ʪʝʧʣʦʛʦ ʧʝʨʠʦʜʘ 1961-2011 ʛʛ. ʦʪʤʝʯʝʥʦ 

ʨʝʟʢʦʝ ʫʤʝʥʴʰʝʥʠʝ ʦʩʘʜʢʦʚ ʚ ʜʦʣʠʥʥʦ-ʧʨʝʜʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ʦʪ 24% (ʐʘʘʨʪʫʟ) ʜʦ 57% 

(ʂʫʨʛʘʥ-ʊʶʙʝ) ʠ ʣʠʰʴ ʚ ʍʫʜʞʘʥʜʝ ʚʩʝʛʦ ʥʘ 6%. 

ʅʘʠʙʦʣʴʰʝʝ ʫʤʝʥʴʰʝʥʠʝ ʦʩʘʜʢʦʚ ʟʘ ʪʝʧʣʳʡ ʧʝʨʠʦʜ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʥʘ ɺʦʩʪʦʯʥʦʤ 

ʇʘʤʠʨʝ- ʥʘ 70% (ʄʫʨʛʘʙ). ʅʘ ʦʩʪʘʣʴʥʦʡ ʛʦʨʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ (ʚʳʰʝ 1500 ʤ) 

ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʫʚʝʣʠʯʠʣʦʩʴ ʦʪ 9% ʚ ʊʘʚʠʣʴʜʘʨʝ ʜʦ 36%. ʚ ʍʦʨʦʛʝ ʠ 44% ʥʘ ʣʝʜʥʠʢʝ 

ʌʝʜʯʝʥʢʦ. ʅʘ ʟʘʩʫʰʣʠʚʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚʝʨʭʦʚʠʡ ɿʝʨʘʚʰʘʥʘ ʥʘʙʣʶʜʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ 

ʦʩʘʜʢʦʚ ʥʘ 6%. 

ʀʟʤʝʥʝʥʠʝ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ ʊʘʜʞʠʢʠʩʪʘʥʘ ʘʥʘʣʦʛʠʯʥʦ ʛʣʦʙʘʣʴʥʳʤ 

ʠʟʤʝʥʝʥʠʷʤ. ɺ ʊʘʜʞʠʢʠʩʪʘʥʝ ʩ 1961 ʧʦ 2011 ʛʛ. ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʧʦʚʳʩʠʣʘʩʴ ʥʘ 0,2-

1,9Áʉ, ʫʤʝʥʴʰʠʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʚ ʜʦʣʠʥʘʭ ʠ ʧʨʝʜʛʦʨʴʷʭ ʥʘ 1-22% ʠ ʫʚʝʣʠʯʠʣʦʩʴ ʚ 

ʚʳʩʦʢʦʛʦʨʴʷʭ ʥʘ 12-36%. ʅʘʠʙʦʣʴʰʝʝ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪʤʝʯʘʝʪʩʷ ʚ ʦʩʝʥʥʝ-

ʟʠʤʥʠʡ ʧʝʨʠʦʜ (ʩ ʦʢʪʷʙʨʷ ï ʤʘʨʪʘ ʤʝʩʷʮ): ʚ ʜʦʣʠʥʘʭ ʥʘ 0,6Á, ʚ ʛʦʨʘʭ 0,7Áʉ. ɺ ʚʝʩʝʥʥʝ-

ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʚ ʩʨʝʜʥʝʤ ʧʦ ʨʝʩʧʫʙʣʠʢʝ ʩʦʩʪʘʚʠʣʦ 0,1-

0,4
0
ʉ. 

ʇʨʦʠʩʭʦʜʷʱʠʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ, ʚʣʠʷʥʠʝ ʢʦʪʦʨʳʭ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ 

ʦʱʫʪʠʤʝʝ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ, ʚʳʟʳʚʘʶʪ ʦʩʦʙʫʶ ʪʨʝʚʦʛʫ ʫ ʫʯʝʥʳʭ ʠ ʵʢʩʧʝʨʪʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʥʝʢʦʪʦʨʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʟʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ 

ʦʣʝʜʝʥʝʥʠʝ ʛʦʨ ʨʝʛʠʦʥʘ ʟʘʤʝʪʥʦ ʩʦʢʨʘʱʘʝʪʩʷ. ʀʩʪʦʯʥʠʢʠ ʫʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʧʝʨʠʦʜ ʩ 1956 

ʧʦ 1990ʛʛ. ʣʝʜʥʠʢʦʚʳʝ ʨʝʩʫʨʩʳ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʩʦʢʨʘʪʠʣʠʩʴ ʚ ʪʨʠ ʨʘʟʘ ʠ ʧʨʦʜʦʣʞʘʶʪ 
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ʩʦʢʨʘʱʘʪʴʩʷ ʩʦ ʩʨʝʜʥʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʦʢʦʣʦ 0,6 - 0.8% ʚ ʛʦʜ ʧʦ ʧʣʦʱʘʜʠ ʦʣʝʜʝʥʝʥʠʷ ʠ 

ʦʢʦʣʦ 0,1% ʧʦ ʦʙʲʝʤʫ ʣʴ[3]. ʇʦ ʦʮʝʥʢʘʤ ʵʢʩʧʝʨʪʦʚ, ʵʪʦʪ ʧʨʦʮʝʩʩ ʧʦʢʘ ʥʝ ʠʤʝʣ 

ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʨʝʞʠʤ ʨʝʢ, ʭʦʪʷ ʦʯʝʚʠʜʥʳ - ʝʛʦ 

ʤʝʞʛʦʜʦʚʳʝ ʢʦʣʝʙʘʥʠʷ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ ʦʪʢʣʦʥʝʥʠʷʤʠ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʥʘʙʣʶʜʘʝʪʩʷ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʫʚʝʣʠʯʝʥʠʝ ʠ ʫʤʝʥʴʰʝʥʠʝ ʩʪʦʢʘ ʨʝʢ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʠʭ 

ʧʠʪʘʥʠʷ. ʊʘʢ, ʧʦ ɺʘʭʰʫ, ɿʝʨʘʚʰʘʥʫ ʩʪʦʢ ʫʤʝʥʴʰʠʣʩʷ ʥʘ 1,5-2%, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʥʘ 

ʇʘʤʠʨʢʠʭ ʨʝʢʘʭ (ɻʫʥʪ, ɺʘʥʯ) ʦʥ ʚʦʟʨʦʩ ʥʘ 3-5% ʋʞʝ ʩʝʡʯʘʩ ʩ ʧʦʪʝʧʣʝʥʠʝʤ ʢʣʠʤʘʪʘ 

ʪʘʷʥʠʝ ʩʥʝʛʘ ʚ ʛʦʨʘʭ ʊʘʜʞʠʢʠʩʪʘʥ ʥʘʯʠʥʘʝʪʩʷ ʥʝ ʩ 1 ʤʘʨʪʘ, ʢʘʢ ʨʘʥʴʰʝ, ʘ ʩ 15-20 ʬʝʚʨʘʣʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʥʝʞʥʳʡ ʧʦʢʨʦʚ ʩʭʦʜʠʪ ʨʘʥʴʰʝ, ʣʝʜʥʠʢʠ ʥʘʯʠʥʘʶʪ ʪʘʷʪʴ ʪʘʢʞʝ ʨʘʥʴʰʝ. 

ʋʚʝʣʠʯʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʘʙʣʷʮʠʠ ʫʩʠʣʠʚʘʝʪ ʜʝʛʨʘʜʘʮʠʶ ʣʝʜʥʠʢʦʚ. [3]. 
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ʈʀʉʂʀ ʀ ɹɸʈʔɽʈʓ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ɺʆɼʅʓʍʈɽʉʋʈʉʆɺ ɺ ʋʉʃʆɺʀʗʍ 

ʀɿʄɽʅʗʖʑɽɻʆʉʗ ʂʃʀʄɸʊɸ 

ʆʮʝʥʸʥ ʪʨʝʥʜ ʠʟʤʝʥʝʥʠ ̫ʢʣʠʤʘʪʘ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ ʟʘ ʤʥʦʛʦʣʝʪʥʠʡ ʧʝʨʠʦʜ. ʋʩʪʘʥʦʚʣʝʥ rʠʟʤʝʥʝʥʠʷ 

ʢʦʣʝʙʘʥʠʡ ʚʦʜʥʦʩʪʠ ʨʝʢ ʠ ɻʪʠʤ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʩʪʦʢ ʨʝʢ ʚʦʟʨʦʩ ʥʘ ʇʘʤʠʨʝ, ʦʪʯʘʩʪʠ ʚ ʮʝʥʪʨʝ ʊʘʜʞʠʢʠʩʪʘʥʘ ʠ 

ʩʥʠʟʠʣʩʷ ʥʘ ʶʛʝ ʠ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʩʪʨʘʥʳ. ɼʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʘʜʘʧʪʘʮʠʠ ʢ ʵʪʦʤʫ ʷʚʣʝʥʠʶ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ, ʢʣʠʤʘʪ, ʛʠʜʨʦʣʦʛʠʷ, ʦʩʘʜʢʘ, ʪʝʤʧʝʨʘʪʫʨʘ, ʚʦʜʦʭʨʘʥʠʣʠʱʝ, 

ʫʨʙʘʥʠʟʘʮʠʷ, ʟʝʤʣʷ, ʤʝʣʠʦʨʘʮʠʷ, ʚʦʜʦʩʥʘʙʞʝʥʠʝ.  

 

RISKS AND BARRIERS OF USE OF WATER RESOURCES IN THE CONDITIONS OF A CLIMATE -

ALTERING  

The trend of climate change in Tajikistan overa long period has been estimated. It is astablished that changes 

in water flow show that fluctuations this shows that the flow of the river runoff increased in the Pamirs, partly in the 

center of Tajikistan and decreasedin the south and north of the country. The recommendations for adaptations to this 

phenomenon are given. 

Key words: water resources, climate, hydrological, rainfall reservoirs, urbanization, land, reclamation. 

 

ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʘʭ: ʄʫʨʪʘʟʘʝʚ ʋ.ʀ. - ʜʦʢʪʦʨ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʥʘʫʢ ʧʨʦʬʝʩʩʦʨ ʦʪʜʝʣʘ çʄʝʣʠʦʨʘʮʠʷ 

ʟʝʤʝʣʴè ɻʋ çʊʘʜʞʠʢʅʀʀɻʠʄè ʄʠʥʠʩʪʝʨʩʪʚʘ ʵʥʝʨʛʝʪʠʢʠ ʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʈʝʩʧʫʙʣʠʢʘ ʊʘʜʞʠʢʠʩʪʘʥ. 

ʊʦʣʠʙʦʚ ʂ. ï ʚʝʜʫʱʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʦʪʜʝʣʘ çʄʝʣʠʦʨʘʮʠʷ ʟʝʤʝʣʴè ɻʋ çʊʘʜʞʠʢʅʀʀɻʠʄè 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʵʥʝʨʛʝʪʠʢʠ ʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʈʝʩʧʫʙʣʠʢʘ ʊʘʜʞʠʢʠʩʪʘʥ 

ʉʘʠʜʫʤʘʨʦʚ ʉ.ʉ. ï ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʦʪʜʝʣʘ çʄʝʣʠʦʨʘʮʠʷ ʟʝʤʝʣʴè ɻʋ çʊʘʜʞʠʢʅʀʀɻʠʄè ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʵʥʝʨʛʝʪʠʢʠ ʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʈʝʩʧʫʙʣʠʢʘ ʊʘʜʞʠʢʠʩʪʘʥ 
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ʊɽʂʊʆʅʀʂʆ-ɻɽʆʄʆʈʌʆʃʆɻʀʏɽʉʂɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ 

ɼɸʅɻɸʈʀʅʉʂʆʁ ɼʆʃʀʅʓ (ʖɾʅʓʁ ʊɸɼɾʀʂʀʉʊɸʅ) 

 

ɻʘʡʨʘʪʦʚ ʄ.ʊ., ʂʦʤʠʣʦʚ ʆ.ʂ. 

ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ʊʝʢʪʦʥʠʢʘ. ɺ ʪʝʢʪʦʥʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ɼʘʥʛʘʨʠʥʩʢʦʝ ʧʣʘʪʦ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ 

ɺʘʭʰʩʢʦʡ ʩʠʥʢʣʠʥʘʣʴʥʦʡ ʟʦʥʳ, ʨʘʩʧʦʣʦʞʝʥʦ ʥʘ ʚʦʩʪʦʢʝ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʊʘʜʞʠʢʩʢʦʡ 

ʜʝʧʨʝʩʩʠʠ ʠ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʩ ʟʘʧʘʜʘ ʂʘʬʠʨʥʠʛʘʥʩʢʦʡ, ʩ ʚʦʩʪʦʢʘ - ʆʙʠʛʘʨʤʩʢʦʡ 

ʘʥʪʠʢʣʠʥʘʣʴʥʳʤʠ ʟʦʥʘʤʠ ʠ ʧʦ ʪʠʧʫ ʨʘʟʨʝʟʦʚ, ʩʣʘʛʘʶʱʠʭ ʥʝʦʛʝʥʦʚʳʝ ʤʦʣʘʩʩʳ, 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʟʨʝʟʘʤ ʧʨʠʜʘʨʚʘʟʩʢʦʛʦ ʪʠʧʘ [1, 2, 3]. 

ʆʩʥʦʚʥʳʝ ʩʪʨʫʢʪʫʨʳ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʪʷʛʠʚʘʶʪʩʷ çʢʫʣʠʩʦʦʙʨʘʟʥʦè ʚ 

ʚʠʜʝ ʮʝʧʦʯʝʢ, ʣʠʥʝʡʥʦ ʚ ʩʫʙʤʝʨʠʜʠʘʥʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʭʨ. ʊʝʨʝʢʣʠʪʘʫ, ʉʘʨʩʘʨʷʢ, 

ʂʘʨʘʪʘʫ, ɼʞʠʣʘʥʪʘʫ ʠ ʩʣʦʞʝʥʳ ʚʜʦʣʴ ʢʨʳʣʴʝʚʳʭ ʯʘʩʪʝʡ ʥʘʨʫʰʝʥʠʷʤʠ ʪʠʧʘ ʥʘʜʚʠʛʦʚ, 

ʧʨʠʜʘʶʱʠʭ ʜʦʣʠʥʝ ʛʨʝʙʝʥʦʧʦʜʦʙʥʫʶ ʬʦʨʤʫ. ʆʩʥʦʚʥʳʝ ʯʝʨʪʳ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʣʘʥʘ ʠʩʩʣʝʜʦʚʘʥʥʦʛʦ ʨʘʡʦʥʘ ʚ ʧʨʝʜʝʣʘʭ ʜʝʧʨʝʩʩʠʠ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ 

ʥʝʦʛʝʥ-ʯʝʪʚʝʨʪʠʯʥʦʝ ʚʨʝʤʷ. ʇʦʵʪʦʤʫ ʧʦʟʥʘʥʠʝ ʦʩʥʦʚʥʳʭ ʵʪʘʧʦʚ ʛʝʦʣʦʛʦ-

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʣʠʪʦʣʦʛʦ-ʬʘʮʠʘʣʴʥʳʭ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ, ʘ ʪʘʢʞʝ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʜʦʣʞʥʳ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʫʪʦʯʥʝʥʠʶ ʨʘʟʨʝʟʦʚ ʥʝʦʛʝʥʦʚʳʭ ʤʦʣʘʩʩ, ʫʩʪʘʥʦʚʣʝʥʠʶ ʚʨʝʤʝʥʠ, ʫʩʣʦʚʠʡ ʠ ʤʝʭʘʥʠʟʤʘ 

ʦʙʨʘʟʦʚʘʥʠʷ ʣʸʩʩʘ ʠ ʣʸʩʩʦʚʠʜʥʳʭ ʧʦʨʦʜ, ʦʯʝʥʴ ʚʘʞʥʳʭ ʜʣʷ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ, 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʠ ʠʨʨʠʛʘʮʠʦʥʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʠ ʟʝʤʣʝʜʝʣʴʯʝʩʢʠʭ ʢʫʣʴʪʫʨ. 

ʀʩʪʦʨʠʷ ʪʝʢʪʦʥʠʢʦ-ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ɼʘʥʛʘʨʠʥʩʢʦʛʦ ʧʣʘʪʦ ʚ ʧʨʝʜʝʣʘʭ ɺʘʭʰʩʢʦʡ ʛʝʦʩʠʥʢʣʠʥʘʣʴʥʦʡ ʟʦʥʳ ʠ 

ʩʦʧʨʝʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩ ʦʙʱʝʡ ʵʪʘʧʥʦʩʪʴʶ ʨʘʟʚʠʪʠʷ ʊʘʜʞʠʢʩʢʦʡ 

ʜʝʧʨʝʩʩʠʠ [1, 2, 3]. 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʟʘʚʝʨʰʘʝʪʩʷ ʛʝʨʮʠʥʩʢʘʷ ʬʘʟʘ ʩʢʣʘʜʯʘʪʦʩʪʠ. ɺ ʨʘʥʥʝʶʨʩʢʦʝ ʚʨʝʤʷ 

ʥʘʯʠʥʘʝʪʩʷ ʪʝʢʪʦʥʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʜʥʷʪʠʡ ʠ ʧʨʦʛʠʙʘʥʠʡ, ʢʦʪʦʨʘʷ 

ʩʤʝʥʷʝʪʩʷ ʪʨʘʥʩʛʨʝʩʩʠʝʡ ʠ ʨʝʛʨʝʩʩʠʝʡ ʤʦʨʷ (J2), ʘ ʚ ʧʦʟʜʥʝʶʨʩʢʫʶ ʵʧʦʭʫ 

(ʢʝʣʣʦʚʝʡʦʢʩʬʦʨʜ) ʧʨʦʠʩʭʦʜʠʣ ʩʧʘʜ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʠ ʥʘʢʦʧʣʝʥʠʝ 

ʢʘʨʙʦʥʘʪʦʚ ʩ ʧʨʦʩʣʦʷʤʠ ʘʥʛʠʜʨʠʪʘ. ɺ ʵʪʦ ʚʨʝʤʷ ʚ ɺʘʭʰʩʢʦʤ ʧʨʦʛʠʙʝ ʩʫʱʝʩʪʚʦʚʘʣʠ 

ʦʙʰʠʨʥʳʝ ʟʘʩʦʣʝʥʥʳʝ ʤʦʨʩʢʠʝ ʣʘʛʫʥʳ.  

ɺ ʪʝʯʝʥʠʝ ʤʝʣʦʚʦʛʦ ʧʝʨʠʦʜʘ ʊʘʜʞʠʢʩʢʘʷ ʜʝʧʨʝʩʩʠʷ ʥʘʭʦʜʠʣʘʩʴ ʚ ʦʙʣʘʩʪʠ 

ʧʦʛʨʫʞʝʥʠʷ ʠ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ, ʦʪʣʘʛʘʣʠʩʴ ʢʨʘʩʥʦʮʚʝʪʥʳʝ ʧʦʨʦʜʳ ʜʦ 500 ʤ ʤʦʱʥʦʩʪʠ 

[1, 2, 4], ʟʘʪʝʤ ʦʥʠ ʩʤʝʥʷʣʠʩʴ ʥʘ ʧʸʩʪʨʦʮʚʝʪʥʳʝ ʩ ʥʦʨʤʘʣʴʥʦʡ ʩʦʣʝʥʦʩʪʴʶ ʠ ʢʘʨʙʦʥʘʪʥʳʝ. 

ʂʣʠʤʘʪ ʙʳʣ ʞʘʨʢʠʡ, ʟʘʩʫʰʣʠʚʳʡ. ɺ ʫʩʣʦʚʠʷʭ ʞʘʨʢʦʛʦ ʢʣʠʤʘʪʘ ʩʫʱʝʩʪʚʦʚʘʣʘ 

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʘʷ ʛʝʦʭʠʤʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ. ʆʪ ʘʢʜʞʘʨʩʢʦʛʦ ʜʦ ʙʫʭʘʨʩʢʦʛʦ ʚʨʝʤʝʥʠ 

ʧʨʦʛʠʙʘʥʠʝ ʊʘʜʞʠʢʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʙʳʣʦ ʥʝʨʘʚʥʦʤʝʨʥʳʤ, ʦʙʨʘʟʦʚʳʚʘʣʠʩʴ ʩʫʣʴʬʘʪʥʦ-

ʢʘʨʙʦʥʘʪʥʳʝ ʬʘʮʠʠ, ʦʪ ʧʦʚʳʰʝʥʥʦʡ ʩʦʣʝʥʦʩʪʠ ʜʦ ʥʦʨʤʘʣʴʥʦʡ. ɺ ʵʦʮʝʥ-ʦʣʠʛʦʮʝʥʝ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʣʦ ʦʙʤʝʣʝʥʠʝ ʙʘʩʩʝʡʥʘ. ɺ ʵʪʦ ʚʨʝʤʷ ʧʨʦʠʩʭʦʜʠʣʦ ʦʞʠʚʣʝʥʠʝ ʪʝʢʪʦʥʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ. ʊʘʜʞʠʢʩʢʘʷ ʜʝʧʨʝʩʩʠʷ ʚ ʮʝʣʦʤ ʚ ʥʦʚʝʡʰʝʤ ʵʪʘʧʝ ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ 

ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʦʙʦʡ ʤʝʞʛʦʨʥʫʶ ʚʧʘʜʠʥʫ, ʦʢʘʡʤʣʝʥʥʫʶ ʧʦʯʪʠ ʩʦ ʚʩʝʭ ʩʪʦʨʦʥ ʮʝʧʴʶ ʛʦʨ, ʩ 

ʦʣʠʛʦʮʝʥʦʚʦʛʦ ʚʨʝʤʝʥʠ ʧʦʜʚʝʨʛʘʶʱʠʭʩʷ ʵʥʝʨʛʠʯʥʦʡ ʜʝʥʫʜʘʮʠʠ. 

ʆʙʣʦʤʦʯʥʳʡ ʤʘʪʝʨʠʘʣ, ʚʝʨʦʷʪʥʦ, ʩʥʦʩʠʣʩʷ ʩ ʦʙʣʘʩʪʴʶ ʙʣʠʟʢʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʠ 

ʠʥʪʝʥʩʠʚʥʦ ʧʦʜʥʠʤʘʶʱʠʭʩʷ ʫʯʘʩʪʢʦʚ: ʥʘ ʩʝʚʝʨʝ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ʵʪʦ ɻʠʩʩʘʨʩʢʠʡ ʭʨʝʙʝʪ ʠ 

ʝʛʦ ʟʘʧʘʜʥʳʝ ʦʪʨʦʛʠ, ʥʘ ʚʦʩʪʦʢʝ - ɼʘʨʚʘʟʩʢʠʡ ʠ ʉʝʚʝʨʥʳʡ ʇʘʤʠʨ [2, 5]. ʉʪʝʧʝʥʴ 

ʫʜʘʣʝʥʥʦʩʪʠ ʟʦʥʳ ʘʢʢʫʤʫʣʷʮʠʠ ʦʪ ʦʙʣʘʩʪʠ ʧʦʜʥʷʪʠʡ ʠ ʩʥʦʩʘ ʤʘʪʝʨʠʘʣʘ ʦʙʫʩʣʦʚʠʣʘ 

ʥʘʠʙʦʣʴʰʠʝ ʨʘʟʣʠʯʠʷ, ʢʘʢ ʚ ʬʘʮʠʘʣʴʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʦʩʘʜʢʦʚ, ʪʘʢ ʠ ʠʭ ʜʠʥʘʤʠʢʫ. 

ɺ ʪʝʯʝʥʠʝ ʧʦʟʜʥʝʦʣʠʛʦʮʝʥ-ʨʘʥʥʝʤʠʦʮʝʥʦʚʦʡ ʵʧʦʭʠ ʦʩʫʱʝʩʪʚʠʣʩʷ ʧʝʨʝʭʦʜ ʦʪ 

ʧʣʘʪʬʦʨʤʝʥʥʦʛʦ ʨʝʞʠʤʘ ʢ ʦʨʦʛʝʥʠʯʝʩʢʦʤʫ. ʊʝʢʪʦʥʠʯʝʩʢʠʝ ʜʚʠʞʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 
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ʧʨʝʨʳʚʠʩʪʳʤ ʭʘʨʘʢʪʝʨʦʤ ʧʨʦʷʚʣʝʥʠʷ, ʠ ʦʧʠʩʳʚʘʝʤʳʡ ʨʘʡʦʥ ʚ ʧʨʝʜʝʣʘʭ ʜʝʧʨʝʩʩʠʠ 

ʧʨʝʜʩʪʘʚʣʷʣ ʩʦʙʦʡ ʧʦʣʦʛʦʭʦʣʤʠʩʪʫʶ ʘʣʣʶʚʠʘʣʴʥʫʶ ʨʘʚʥʠʥʫ. ʉ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʛʦʨʥʳʭ 

ʦʙʨʘʤʣʝʥʠʡ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʚʦʜʥʳʤʠ ʧʦʪʦʢʘʤʠ ʚʳʥʦʩʠʣʩʷ ʦʙʣʦʤʦʯʥʳʡ ʤʘʪʝʨʠʘʣ, 

ʢʦʪʦʨʳʡ ʦʪʣʦʞʠʣʩʷ ʢʘʢ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʜʝʧʨʝʩʩʠʠ, ʪʘʢ ʠ ʥʘ ʧʣʦʱʘʜʠ ɼʘʥʛʘʨʠʥʩʢʦʛʦ ʧʣʘʪʦ. 

ɺ ʪʦ ʚʨʝʤʷ ʘʢʢʫʤʫʣʷʮʠʷ ʧʨʦʠʩʭʦʜʠʣʘ ʧʦʚʩʝʤʝʩʪʥʦ, ʥʘʢʘʧʣʠʚʘʣʠʩʴ ʤʦʣʘʩʩʳ ʤʦʱʥʦʩʪʴʶ 

4.5 ʢʤ [5], ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʦʙʣʘʜʘʣʠ ʣʘʥʜʰʘʬʪʳ ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ ʨʘʚʥʠʥ. 

ɺ ʩʨʝʜʥʝ ʤʠʦʮʝʥʦʚʦ-ʨʘʥʥʝʯʝʪʚʝʨʪʠʯʥʦʤ ʧʝʨʠʦʜʝ ʨʘʟʚʠʪʠʷ ʚ ʨʝʣʴʝʬʝ ʧʦʷʚʣʷʶʪʩʷ 

ʦʩʥʦʚʥʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʦʨʦʛʨʘʬʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ. ʉ ʥʘʯʘʣʘ ʩʨʝʜʥʝʛʦ ʧʣʝʡʩʪʦʮʝʥʘ ʠ 

ʧʦʥʳʥʝ ʧʨʦʜʦʣʞʘʝʪʩʷ ʠʥʪʝʥʩʠʚʥʳʡ ʨʦʩʪ ʩʪʨʫʢʪʫʨ ʚ ʨʝʣʴʝʬʝ ʚ ʚʠʜʝ ʘʥʪʠʢʣʠʥʘʣʴʥʳʭ 

ʭʨʝʙʪʦʚ (ʉʘʨʩʘʨʷʢ, ɼʞʝʣʘʥʪʘʫ ʠ ʜʨ.) ʠ ʩʠʥʢʣʠʥʘʣʴʥʳʭ ʜʦʣʠʥ (ʥʘ ʧʨʠʤʝʨʝ ɼʘʥʛʘʨʠʥʩʢʦʛʦ 

ʧʣʘʪʦ). ɻʦʨʳ ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʡ ʥʝʙʦʣʴʰʠʝ ʧʦʜʥʷʪʠʷ, ʢʦʪʦʨʳʝ ʩʨʘʩʪʘʷʩʴ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, 

ʦʙʨʘʟʦʚʘʣʠ ʧʨʦʪʷʞʝʥʥʳʝ ʘʥʪʠʢʣʠʥʘʣʴʥʳʝ ʛʨʷʜʳ (ʊʝʨʝʢʣʠʪʘʫ, ʉʘʨʩʘʨʷʢ, ɼʞʝʣʘʥʪʘʫ, 

ɼʞʝʪʳʤʪʘʫ, ʂʘʨʘʪʘʫ). 

ɺ ʩʨʝʜʥʝ ʧʣʝʡʩʪʦʮʝʥʦʚʦ-ʛʦʣʦʮʝʥʦʚʦʝ ʚʨʝʤʷ ʠʤʝʣʦ ʤʝʩʪʦ ʚʦʩʭʦʜʷʱʝʝ ʜʚʠʞʝʥʠʝ 

ʛʦʨʥʦʛʦ ʦʙʨʘʤʣʝʥʠʷ [3, 1]. ɺʳʥʦʩ ʤʘʪʝʨʠʘʣʘ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʣʠʥʝʡʥʦʡ ʵʨʦʟʠʠ. ɼʦʣʠʥʳ 

ʨʝʢ, ʪʠʧʘ ʊʘʠʨʩʫ, ʫ ʚʳʭʦʜʘ ʚ ʜʦʣʠʥʫ ʧʨʠʦʙʨʝʪʘʶʪ ʫʟʢʠʡ ʢʘʥʴʦʥʦʦʙʨʘʟʥʳʡ ʧʨʦʬʠʣʴ. ʉʫʜʷ 

ʧʦ ʩʦʭʨʘʥʠʚʰʠʤʩʷ ʦʩʪʘʪʢʘʤ ʪʝʨʨʘʩ, ʭʘʨʘʢʪʝʨʠʟʫʝʤʘʷ ʩʪʘʜʠʷ ʦʪʣʠʯʘʝʪʩʷ ʪʨʝʤʷ-ʯʝʪʳʨʴʤʷ 

ʧʝʨʠʦʜʘʤʠ ʦʞʠʚʣʝʥʠʷ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʟʘʪʠʰʴʷ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ, ʧʦʵʪʦʤʫ ʚʥʫʪʨʠ 

ʵʪʘʧʦʚ ʚʳʜʝʣʷʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʧʦʜʵʪʘʧʦʚ, ʢʦʪʦʨʳʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʪʜʝʣʴʥʳʝ ʧʦʜʲʷʨʫʩʳ 

ʨʝʣʴʝʬʘ.  

ɻʝʦʤʦʨʬʦʣʦʛʠʷ. ʈʘʡʦʥ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʣʘʪʦʦʙʨʘʟʥʫʶ 

ʤʝʞʛʦʨʥʫʶ ʢʦʪʣʦʚʠʥʫ ʠʟʦʤʝʪʨʠʯʥʫʶ ʚ ʧʣʘʥʝ. ɺʦʜʦʨʘʟʜʝʣʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʰʠʨʦʢʠʝ 

ʩ ʧʦʣʦʛʠʤʠ ʩʢʘʪʘʤʠ ʭʦʣʤʳ, ʚʳʨʘʙʦʪʘʥʥʳʝ ʥʦʚʝʡʰʠʤʠ ʵʨʦʟʠʦʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ 

ʣʝʩʩʦʚʠʜʥʦʡ ʘʢʢʫʤʫʣʷʪʠʚʥʦʡ ʪʦʣʱʝ, ʘ ʪʘʢʞʝ ʩʣʘʙʦʥʘʢʣʦʥʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʥʫʩʦʚ 

ʚʳʥʦʩʘ ʧʨʦʣʶʚʠʘʣʴʥʳʭ ʰʣʝʡʬʦʚ. ʆʪʤʝʪʢʠ ʚʦʜʦʨʘʟʜʝʣʦʚ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 1000 -1150 

ʤ. ʅʘ ʬʦʥʝ ʵʪʦʛʦ ʨʝʟʢʦ ʚʳʜʝʣʷʝʪʩʷ ʚʦʜʦʨʘʟʜʝʣ ʚ ʨʘʡʦʥʝ ʩʘʷ ʊʫʷʪʘʰ ʚ ʧʨʝʜʝʣʘʭ ʧʣʘʪʦ ʩ 

ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʦʪʤʝʪʢʘʤʠ 1330 ʤ. 

ɼʦʣʠʥʳ ʨʫʯʴʝʚ, ʨʘʟʜʝʣʷʶʱʠʭ ʧʣʘʪʦʦʙʨʘʟʥʳʝ ʚʦʜʦʨʘʟʜʝʣʳ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʟʢʠʝ ʠ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʦʨʝʟʘʶʪ ʘʢʢʫʤʫʣʷʪʠʚʥʳʡ ʯʝʭʦʣ ʢʦʪʣʦʚʠʥʳ ʜʦ ʢʦʨʝʥʥʳʭ ʥʝʦʛʝʥʦʚʳʭ 

ʧʦʨʦʜ. ɿʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʜʦʣʠʥ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʫʭʠʝ ʤʝʣʢʠʝ ʩʘʠ ʠ ʙʘʣʢʠ, ʧʨʦʤʳʪʳʝ ʚ 

ʘʢʢʫʤʫʣʷʪʠʚʥʦʡ ʪʦʣʱʝ. ʆʥʠ ʩʦʟʜʘʶʪ ʩʣʘʙʦʭʦʣʤʠʩʪʳʡ ʦʙʣʠʢ ʚ ʧʨʝʜʝʣʘʭ ʚʦʜʦʨʘʟʜʝʣʦʚ. 

ʇʣʘʪʦʦʙʨʘʟʥʘʷ ʤʝʞʛʦʨʥʘʷ ʢʦʪʣʦʚʠʥʘ ʧʦʯʪʠ ʩʦ ʚʩʝʭ ʩʪʦʨʦʥ ʦʙʨʘʤʣʷʝʪʩʷ ʚʳʩʦʢʠʤʠ 

ʭʨʝʙʪʘʤʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʤʠ ʩʦʙʦʡ ʥʦʚʝʡʰʠʝ ʩʦʣʷʥʦ-ʢʫʧʦʣʴʥʳʝ ʧʦʜʥʷʪʠʷ ʩ 

ʧʦʢʨʳʚʘʶʱʠʤʠ ʤʝʣ-ʧʘʣʝʦʛʝʥʦʚʳʤʠ ʧʦʨʦʜʘʤʠ. ʍʨʝʙʝʪ ɼʞʘʥʛʦʫ ʦʙʨʘʤʣʷʝʪ ʢʦʪʣʦʚʠʥʫ ʩ 

ʩʝʚʝʨʘ (ʦʪʤʝʪʢʘ1800 ʤ), ʭʨʝʙʝʪ ʉʘʥʛʣʘʢ - ʩ ʟʘʧʘʜʘ ʠ ʩʝʚʝʨʘ (ʦʪʤʝʪʢʘ ʜʦ 2300 ʤ), ʭʨʝʙʝʪ 

ɻʫʣʠʟʠʥʜʘʥ - ʩ ʚʦʩʪʦʢʘ (ʦʪʤʝʪʢʘ 1900 ʤ), ʭʨʝʙʝʪ ɿʠʤʠʩʪʦʥ - ʩ ʶʛʘ (ʦʪʤʝʪʢʘ 2000 ʤ). ʅʘ 

ʶʛʝ ʧʣʘʪʦʦʙʨʘʟʥʘʷ ʢʦʪʣʦʚʠʥʘ ʧʨʦʭʦʜʠʪ ʤʝʞʜʫ ʭʨ. ɿʠʤʠʩʪʦʥ ʠ ʉʘʥʛʣʘʢ ʚ ɼʘʥʛʘʨʠʥʩʢʫʶ 

ʜʦʣʠʥʫ. ɺ ʵʪʦʤ ʧʨʦʭʦʜʝ (ʥʘ ʰʠʨʦʪʝ ʚʝʨʭʦʚʴʝʚ ʩʘʷ ʊʫʷʪʘʰ) ʚʦʜʦʨʘʟʜʝʣʳ ʢʦʪʣʦʚʠʥʳ ʠʤʝʶʪ 

ʤʘʢʩʠʤʘʣʴʥʳʝ ʚʳʩʦʪʳ (ʦʪʜʝʣʴʥʳʝ ʚʝʨʰʠʥʳ ʜʦʩʪʠʛʘʶʪ ʚʳʩʦʪʳ ʧʦʨʷʜʢʘ 1200-1330 ʤ), 

ʦʙʨʘʟʫʷ ʰʠʨʦʢʠʡ ʚʦʜʦʨʘʟʜʝʣ ʤʝʞʜʫ ɺʘʭʰʩʢʦʡ ʠ ɼʘʥʛʘʨʠʥʩʢʦʡ ʜʦʣʠʥʘʤʠ. ʇʦʜ ʵʪʠʤ 

ʚʦʜʦʨʘʟʜʝʣʦʤ ʧʨʦʭʦʜʠʪ ʪʨʘʩʩʘ ɼʘʥʛʘʨʠʥʩʢʦʛʦ ʪʫʥʥʝʣʷ (ʦʨʠʝʥʪʠʨ - ʩʝʚʝʨ-ʶʛ), ʩʦʝʜʠʥʷʷ 

ɺʘʭʰʩʢʫʶ ʠ ɼʘʥʛʘʨʠʥʩʢʫʶ ʜʦʣʠʥʫ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʘʛʣʫʙʣʝʥʠʝ ʪʫʥʥʝʣʷ, ʧʦʜ ʰʠʨʦʪʥʳʤ 

ʚʦʜʦʨʘʟʜʝʣʦʤ, ʩʦʩʪʘʚʣʷʝʪ 480 ʤ. 

ɺ ʩʚʷʟʠ ʩ ʥʘʣʠʯʠʝʤ ʤʦʱʥʦʛʦ (30-50 ʤ) ʘʢʢʫʤʫʣʷʪʠʚʥʦʛʦ ʩʣʦʷ, ʧʦʢʨʳʚʘʶʱʝʛʦ 

ʢʦʨʝʥʥʳʝ ʧʦʨʦʜʳ, ʨʝʣʴʝʬ ʢʦʪʣʦʚʠʥʳ ʩʯʠʪʘʣʩʷ ʘʩʪʨʫʢʪʫʨʥʳʤ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦ ʬʦʨʤʝ 

ʨʝʣʴʝʬʘ ʥʝʚʦʟʤʦʞʥʦ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʛʣʫʙʠʥʥʦʝ ʩʪʨʦʝʥʠʝ ʢʦʪʣʦʚʠʥʳ. ʇʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ 

ʛʦʣʦʚʥʦʡ ʯʘʩʪʠ ɼʘʥʛʘʨʠʥʩʢʦʛʦ ʪʫʥʥʝʣʷ ʥʘ ʚʭʦʜʝ 4-ʛʦ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʪʫʥʥʝʣʷ ʙʳʣʦ 

ʚʩʢʨʳʪʦ ʨʫʩʣʦ ʩʘʷ ʧʦʜ ʘʢʢʫʤʫʣʷʪʠʚʥʳʤ ʩʣʦʝʤ ʩʦʚʩʝʤ ʚ ʜʨʫʛʦʤ ʤʝʩʪʝ, ʯʝʤ ʩʦʚʨʝʤʝʥʥʳʡ 

ʩʘʡ. ʕʪʦʪ ʬʘʢʪ ʷʢʦʙʳ ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʩʘʠ ʚ ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ ʦʪʣʦʞʝʥʠʷʭ, ʥʝ 

ʦʪʦʙʨʘʞʘʶʪ ʩʪʨʫʢʪʫʨʫ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ, ʪ.ʝ. ʷʚʣʷʶʪʩʷ ʩʪʨʫʢʪʫʨʥʳʤʠ [3]. ʆʜʥʘʢʦ, 
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ʨʘʩʯʠʩʪʢʘ ʧʣʦʱʘʜʢʠ ʧʦʜ ʜʦʨʦʞʥʳʝ ʚʳʝʤʢʠ ʚ ʩʘʝ ʊʫʷʪʘʰ ʧʦʢʘʟʘʣʘ ʥʘʣʠʯʠʝ ʪʨʝʱʠʥ ʠ 

ʨʘʟʣʦʤʦʚ ʚ ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ ʣʸʩʩʦʚʠʜʥʳʭ ʧʦʨʦʜʘʭ. ʕʪʠ ʥʦʚʝʡʰʠʝ ʜʝʬʦʨʤʘʮʠʠ ʚ 

ʘʢʢʫʤʫʣʷʪʠʚʥʦʤ ʩʣʦʝ ʧʦʚʪʦʨʷʣʠ ʧʣʘʥ ʜʝʬʦʨʤʘʮʠʡ ʚ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜʘʭ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʙʳʣʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʚʦʟʤʦʞʥʦ ʫʩʪʘʥʦʚʣʝʥʠʝ ʥʦʚʝʡʰʠʭ 

ʜʝʬʦʨʤʘʮʠʡ ʚ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜʘʭ ʥʘ ʛʣʫʙʠʥʝ ʟʘʣʦʞʝʥʠʷ ʪʫʥʥʝʣʷ [3]. 

ɻʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʛʥʦʟ ʧʦʜʪʚʝʨʜʠʣʩʷ ʠ ʧʦ ʨʘʟʣʦʤʫ ʚ ʩʘʝ ʊʫʷʪʘʰ. ʄʦʱʥʦʛʦ 

ʊʫʷʪʘʰʩʢʦʛʦ ʨʘʟʣʦʤʘ, ʚʳʜʝʣʝʥʥʦʛʦ ʀʥʩʪʠʪʫʪʦʤ çʊʘʜʞʠʢʛʠʧʨʦʚʦʜʭʦʟè, ʥʝ ʦʢʘʟʘʣʦʩʴ. 

ɿʜʝʩʴ ʚʩʢʨʳʪʘ ʦʜʥʘ ʦʩʣʘʙʣʝʥʥʘʷ ʟʦʥʘ ʪʘʢʦʛʦ ʞʝ ʧʦʨʷʜʢʘ, ʯʪʦ ʠ ʦʩʪʘʣʴʥʳʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʬʦʨʤʳ ʨʝʣʴʝʬʘ ʚ ʘʢʢʫʤʫʣʷʪʠʚʥʦʤ ʧʦʢʨʦʚʝ ʢʦʪʣʦʚʠʥʳ ʦʪʦʙʨʘʞʘʶʪ ʥʦʚʝʡʰʠʝ ʜʝʬʦʨʤʘʮʠʠ 

ʚ ʥʠʭ, ʭʘʨʘʢʪʝʨ ʢʦʪʦʨʳʭ ʫʥʘʩʣʝʜʦʚʘʥ ʦʪ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ. ʂʨʫʧʥʳʝ ʜʦʣʠʥʳ ʨʫʯʴʝʚ ʠ ʩʘʝʚ, 

ʢʦʪʦʨʳʝ ʧʦʣʥʦʩʪʴʶ ʧʨʦʨʝʟʘʶʪ ʘʢʢʫʤʫʣʷʪʠʚʥʳʡ ʩʣʦʡ, ʪʘʢ ʞʝ ʚʳʨʘʙʘʪʳʚʘʣʠʩʴ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʣʠʪʦʣʦʛʠʠ, ʩʪʨʫʢʪʫʨʳ ʠ ʜʝʬʦʨʤʘʮʠʡ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ, ʘ ʧʦʵʪʦʤʫ ʷʚʣʷʶʪʩʷ 

ʩʪʨʫʢʪʫʨʥʳʤʠ ʬʦʨʤʘʤʠ ʨʝʣʴʝʬʘ ʠ ʜʘʶʪ ʙʦʣʝʝ ʦʙʰʠʨʥʫʶ ʠ ʜʦʩʪʦʚʝʨʥʫʶ 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʛʣʫʙʠʥʥʦʤ ʩʪʨʦʝʥʠʠ ʢʦʪʣʦʚʠʥʳ, ʯʝʤ ʬʦʨʤʳ ʨʝʣʴʝʬʘ 

ʚ ʘʢʢʫʤʫʣʷʪʠʚʥʦʤ ʩʣʦʝ. 

ɺ ʨʝʣʴʝʬʝ ʧʣʘʪʦʦʙʨʘʟʥʦʡ ʢʦʪʣʦʚʠʥʳ ʯʝʪʢʦ ʚʳʜʝʣʷʶʪʩʷ ʪʨʠ ʨʝʟʢʦ ʨʘʟʣʠʯʥʳʭ ʪʠʧʘ: 

ʣʠʥʝʡʥʦ-ʛʨʷʜʦʚʳʡ ʥʘ ʢʨʫʪʦʟʘʣʝʛʘʶʱʠʭ ʧʦʨʦʜʘʭ; ʥʝʧʨʘʚʠʣʴʥʦ-ʭʦʣʤʠʩʪʳʡ ʥʘ 

ʧʦʣʦʛʦʟʘʣʝʛʘʶʱʠʭ ʧʦʨʦʜʘʭ ʠ ʚʦʟʚʳʰʝʥʥʦ-ʢʫʧʦʣʦʚʠʜʥʳʡ, ʧʨʠʫʨʦʯʝʥʥʳʡ ʢ ʠʥʲʝʢʮʠʦʥʥʦ-

ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʤ ʛʠʧʩ-ʘʥʛʠʜʨʠʪʦʚʳʤ ʪʝʣʘʤ. 

ʃʠʥʝʡʥʦ-ʛʨʷʜʦʚʳʡ ʪʠʧ ʨʝʣʴʝʬʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʷʤʳʤʠ ʧʘʨʘʣʣʝʣʴʥʳʤʠ 

ʚʦʜʦʨʘʟʜʝʣʘʤʠ ʠ ʪʘʢʠʤʠ ʞʝ, ʨʘʟʜʝʣʷʶʱʠʤʠ ʠʭ, ʜʦʣʠʥʘʤʠ ʨʫʯʴʝʚ. ʈʘʩʧʦʣʘʛʘʝʪʩʷ ʵʪʦʪ ʪʠʧ 

ʨʝʣʴʝʬʘ ʦʪ ʚʳʭʦʜʥʦʛʦ ʧʦʨʪʘʣʘ ʪʫʥʥʝʣʷ ɼʘʥʛʘʨʘ ʜʦ ʰʠʨʦʪʳ ʩʘʷ ʊʫʷʪʘʰ. ʅʘʧʨʘʚʣʝʥʠʝ 

ʚʦʜʦʨʘʟʜʝʣʦʚ ʠ ʜʦʣʠʥ ʩʦʚʧʘʜʘʝʪ ʩ ʧʨʦʩʪʠʨʘʥʠʝʤ ʧʦʨʦʜ ʚʝʨʭʥʝʢʘʬʠʨʥʠʛʘʥʩʢʦʡ ʧʦʜʩʚʠʪʳ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʯʝʨʝʜʫʶʱʠʤʠʩʷ ʧʝʩʯʘʥʠʢʘʤʠ, ʘʣʝʚʨʦʣʠʪʘʤʠ ʠ ʘʨʛʠʣʣʠʪʘʤʠ ʩ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʟʦʥʘʤʠ ʜʨʦʙʣʝʥʠʷ ʧʘʨʘʣʣʝʣʴʥʦ ʥʘʧʣʘʩʪʦʚʘʥʠʶ. ɼʦʣʠʥʳ ʨʫʯʴʝʚ 

ʚʳʨʘʙʘʪʳʚʘʶʪʩʷ ʩʪʨʦʛʦ ʧʦ ʧʘʯʢʘʤ, ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʣʝʛʢʦ ʨʘʟʤʳʚʘʝʤʳʭ ʧʦʨʦʜ 

(ʘʨʛʠʣʣʠʪʳ, ʛʣʠʥʳ, ʘʣʝʚʨʦʣʠʪʳ). ɺʦʜʦʨʘʟʜʝʣʳ ʧʨʠʫʨʦʯʝʥʳ ʢ ʧʘʯʢʘʤ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ 

ʧʝʩʯʘʥʠʢʦʚ, ʪ.ʝ. ʙʦʣʝʝ ʧʨʷʥʳʤ ʧʦʨʦʜʘʤ.  

ʈʘʟʣʦʤʳ ʠ ʟʦʥʳ ʧʦʚʳʰʝʥʥʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʚʳʨʘʞʝʥʳ ʥʘ ʩʢʣʦʥʘʭ ʚʦʜʦʨʘʟʜʝʣʘ 

ʧʦʧʝʨʝʯʥʳʤʠ ʩʘʷʤʠ ʠ ʦʚʨʘʛʘʤʠ. ʆʙʱʝʝ ʥʘʧʨʘʚʣʝʥʠʝ ʠʣʠ ʦʪʜʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʨʝʯʥʳʭ 

ʜʦʣʠʥ ʥʘ ʚʦʜʦʨʘʟʜʝʣʝ ʩʦʚʧʘʜʘʝʪ ʩ ʧʨʦʩʪʠʨʘʥʠʝʤ ʟʦʥ ʜʨʦʙʣʝʥʠʷ ʠʣʠ ʪʨʝʱʠʥ. ʆʙʱʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʙʦʢʦʚʳʭ ʧʨʠʪʦʢʦʚ ʚ ʩʘʝ ʍʦʥʜʞʘʨ, ʩʦʚʧʘʜʘʝʪ ʩ ʦʙʱʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʨʘʟʣʦʤʦʚ ʠ 

ʧʦʚʳʰʝʥʥʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʴ  ʁʢʘʢ ʢʦʣʠʯʝʩʪʚʝʥʥʦ, ʪʘʢ ʠ ʧʦ ʧʠʢʝʪʘʞʫ ʩ ʫʯʝʪʦʤ ʫʛʣʦʚ 

ʥʘʢʣʦʥʘ. ɺ ʮʝʣʦʤ ʣʠʥʝʡʥʦ-ʛʨʷʜʦʚʳʝ ʨʝʣʴʝʬʳ ʧʨʷʤʦ ʦʪʦʙʨʘʞʘʶʪ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ 

ʠ ʪʝʢʪʦʥʠʯʝʩʢʫʶ ʥʘʨʫʰʝʥʥʦʩʪʴ ʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ ʥʘ ʟʥʘʯʠʪʝʣʴʥʫʶ ʛʣʫʙʠʥʫ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʚ ʣʠʥʝʡʥʦ-ʛʨʷʜʦʚʦʤ ʨʝʣʴʝʬʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʦʙʱʝʝ ʧʨʦʩʪʠʨʘʥʠʝ ʧʦʨʦʜ, ʘ ʪʘʢʞʝ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʭ ʜʝʬʦʨʤʘʮʠʡ ʠ ʧʣʘʥʦʚʦʝ ʧʦʣʦʞʝʥʠʝ. 

ɺʦʟʚʳʰʝʥʥʦ-ʢʫʧʦʣʦʚʠʜʥʳʡ ʪʠʧ ʨʝʣʴʝʬʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʦʟʚʳʰʘʶʱʠʡʩʷ ʥʘ 

ʬʦʥʝ ʧʣʘʪʦ ʢʦʪʣʦʚʠʥʳ ʧʦʯʪʠ ʥʘ 200 ʤ ʢʫʧʦʣʦʚʠʜʥʳʡ ʚʦʜʦʨʘʟʜʝʣ ʩ ʧʦʣʦʛʠʤʠ (25 - 30Á) 

ʩʢʣʦʥʘʤʠ ʠ ʰʠʨʦʢʦʡ ʚʝʨʰʠʥʦʡ, ʦʢʨʫʛʣʦʡ ʚ ʧʣʘʥʝ. ɺ ʮʝʣʦʤ ʢʫʧʦʣʦʚʠʜʥʘʷ ʬʦʨʤʘ 

ʚʦʜʦʨʘʟʜʝʣʘ ʦʙʫʩʣʦʚʣʝʥʘ ʥʘʣʠʯʠʝʤ ʠʥʲʝʢʮʠʦʥʥʦ-ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʦʛʦ ʪʝʣʘ ʢʫʧʦʣʦʚʠʜʥʦʡ 

ʬʦʨʤʳ ʛʠʧʩ-ʘʥʛʠʜʨʠʪʦʚʦʛʦ ʩʦʩʪʘʚʘ, ʢʦʪʦʨʦʝ ʩʣʫʞʠʣʦ ʚ ʢʘʯʝʩʪʚʝ ʙʨʦʥʠʨʫʶʱʝʛʦ ʛʦʨʠʟʦʥʪʘ 

ʚ ʧʨʦʮʝʩʩʝ ʵʨʦʟʠʦʥʥʦʛʦ ʨʘʟʤʳʚʘ. ʇʦʩʢʦʣʴʢʫ ʠʥʲʝʢʮʠʦʥʥʦ-ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʦʝ ʪʝʣʦ ʠʤʝʝʪ, 

ʚʤʝʩʪʝ ʩ ʦʢʨʫʞʘʶʱʠʤʠ ʝʛʦ ʠʥʪʝʥʩʠʚʥʳʤʠ ʜʠʩʣʦʢʘʮʠʷʤʠ, ʥʝʦʛʝʥ-ʥʠʞʥʝʯʝʪʚʝʨʪʠʯʥʳʡ 

ʚʦʟʨʘʩʪ, ʛʦʩʧʦʜʩʪʚʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ʚʦʜʦʨʘʟʜʝʣʘ ʦʙʫʩʣʦʚʣʝʥʦ ʣʦʢʘʣʴʥʳʤ ʧʦʜʥʷʪʠʝʤ 

ʢʫʧʦʣʦʚʠʜʥʦʛʦ ʘʥʛʠʜʨʠʪʦʚʦʛʦ ʪʝʣʘ. 

ɺʦʟʚʳʰʝʥʥʦ-ʢʫʧʦʣʦʚʠʜʥʳʡ ʪʠʧ ʨʝʣʴʝʬʘ ʩʤʝʥʷʝʪ ʣʠʥʝʡʥʦ-ʛʨʷʜʦʚʳʡ ʫ ʚʝʨʭʦʚʴʷ ʩʘʷ 

ʊʫʪ̫ʘʰ. ɿʜʝʩʴ ʢʫʧʦʣʦʚʠʜʥʳʡ ʭʘʨʘʢʪʝʨ ʘʥʛʠʜʨʠʪʦʚʦʛʦ ʪʝʣʘ ʩʤʝʥʷʝʪʩʷ ʥʘ ʤʦʥʦʢʣʠʥʘʣʴʥʦʝ 

ʩʝʢʫʱʝʝ ʪʝʣʦ ʩʨʝʜʠ ʧʘʜʘʶʱʠʭ ʧʦʨʦʜ. ʇʦʵʪʦʤʫ ʣʠʥʝʡʥʳʝ ʯʝʨʪʳ ʨʝʣʴʝʬʘ ʝʱʝ ʧʨʦʥʠʢʘʶʪ ʚ 

ʧʨʝʜʝʣʳ ʢʫʧʦʣʦʚʠʜʥʦʡ ʩʪʨʫʢʪʫʨʳ ʥʘ ʧʨʘʚʳʡ ʙʦʨʪ ʩʘʷ ʊʫʷʪʘʰ, ʘ ʟʘʪʝʤ ʧʦʣʥʦʩʪʴʶ 
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ʠʩʯʝʟʘʶʪ. ʉ ʧʨʘʚʦʛʦ ʙʦʨʪʘ ʩʘʷ ʊʫʷʪʘʰ ʜʦ ʜʦʨʦʛʠ ʥʘ ʢʠʰʣʘʢ ʕʛʨʦʥ ʧʨʦʩʪʠʨʘʝʪʩʷ ʪʠʧʠʯʥʳʡ 

ʢʫʧʦʣʦʚʠʜʥʳʡ ʚʦʜʦʨʘʟʜʝʣ.  

ʉʝʚʝʨʥʘʷ ʛʨʘʥʠʮʘ ʢʫʧʦʣʦʚʠʜʥʦʛʦ ʨʝʣʴʝʬʘ ʪʘʢʞʝ ʥʝʯʝʪʢʘʷ, ʧʦʩʢʦʣʴʢʫ ʢ ʩʝʚʝʨʫ 

ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʭʦʣʤʠʩʪʳʡ ʨʝʣʴʝʬ ʙʣʠʟʢʠʡ ʧʦ ʦʙʣʠʢʫ, ʥʦ ʩʫʱʝʩʪʚʝʥʥʦ ʥʠʞʝ ʧʦ 

ʦʪʤʝʪʢʘʤ. ɺ ʨʝʣʴʝʬʝ ʛʨʘʥʠʮʘ ʚʳʨʘʞʝʥʘ ʧʦʷʚʣʝʥʠʝʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʩʘʝʚ ʠ ʦʚʨʘʛʦʚ ʚ 

ʘʢʢʫʤʫʣʷʪʠʚʥʦʡ ʪʦʣʱʝ, ʥʘʨʫʰʘʶʱʠʭ ʢʫʧʦʣʦʚʠʜʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ. ʇʦ ʦʨʠʝʥʪʠʨʦʚʢʝ 

ʩʢʣʦʥʦʚ ʧʝʨʚʳʭ ʦʪ ʢʫʧʦʣʦʚʠʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʘʝʚ ʜʝʰʠʬʨʠʨʫʝʪʩʷ ʦʜʠʥ ʩʝʢʫʱʠʡ 

ʚʦʜʦʨʘʟʜʝʣ ʟʦʥʘ ʜʝʬʦʨʤʘʮʠʡ. ʇʦʨʦʜʳ ʚʝʨʭʥʝʢʘʬʠʨʥʠʛʘʥʩʢʦʡ ʧʦʜʩʚʠʪʳ ʟʜʝʩʴ, ʟʘʣʝʛʘʶʪ 

ʤʦʥʦʢʣʠʥʘʣʴʥʦ ʢʨʫʪʦ. ʆʜʥʘʢʦ, ʩʝʢʫʱʠʝ ʜʝʬʦʨʤʘʮʠʠ ʥʝ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʨʝʣʴʝʬʝ, 

ʧʦʩʢʦʣʴʢʫ ʧʨʠ ʝʛʦ ʵʨʦʟʠʦʥʥʦʡ ʚʳʨʘʙʦʪʢʝ ʦʩʥʦʚʥʫʶ ʨʦʣʴ ʠʛʨʘʣʦ ʢʫʧʦʣʦʚʠʜʥʦʝ 

ʘʥʛʠʜʨʠʪʦʚʦʝ ʪʝʣʦ ʠ, ʚ ʮʝʣʦʤ, ʩʦʩʪʦʷʥʠʝ ʧʝʨʠʬʝʨʠʡʥʦʡ ʟʦʥʳ ʜʝʬʦʨʤʘʮʠʡ. ʉʦʩʪʦʷʥʠʝ 

ʧʦʨʦʜ ʚ ʟʦʥʝ ʧʝʨʠʬʝʨʠʡʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʧʦʷʚʣʝʥʠʝʤ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʪʨʝʱʠʥ ʠ, ʩʘʤʦʝ ʛʣʘʚʥʦʝ, ʨʘʩʢʨʳʪʳʤ ʩʦʩʪʦʷʥʠʝʤ ʪʨʝʱʠʥ ʠ 

ʘʢʪʠʚʥʳʤʠ ʧʦʜʚʠʞʢʘʤʠ ʧʦ ʥʠʤ. ʆʩʣʘʙʣʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʨʦʜ ʚ ʟʦʥʝ ʧʝʨʠʬʝʨʠʡʥʳʭ 

ʜʝʬʦʨʤʘʮʠʡ ʠ ʝʝ ʪʝʢʪʦʥʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʨʠʚʝʣʠ ʢ ʚʳʨʘʙʦʪʢʝ ʚʜʦʣʴ ʟʦʥʳ ʰʠʨʦʢʦʛʦ 

ʧʦʥʠʞʝʥʠʷ, ʢʦʪʦʨʦʝ ʥʘ ʰʠʨʦʪʥʦʤ ʚʦʜʦʨʘʟʜʝʣʝ ʥʘʠʙʦʣʝʝ ʛʣʫʙʦʢʦʝ. 

ʅʝʧʨʘʚʠʣʴʥʦ-ʭʦʣʤʠʩʪʳʡ ʪʠʧ ʨʝʣʴʝʬʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʰʠʨʦʢʠʤʠ 

ʤʥʦʛʦʚʝʪʚʠʩʪʳʤʠ ʚʦʜʦʨʘʟʜʝʣʘʤʠ ʠ ʧʦʯʪʠ ʜʨʝʚʦʚʠʜʥʳʤʠ ʜʦʣʠʥʘʤʠ ʨʫʯʴʝʚ. ʕʪʦʪ ʭʘʨʘʢʪʝʨ 

ʨʝʣʴʝʬʘ, ʧʨʠʙʣʠʞʘʶʱʝʛʦʩʷ ʢ ʘʩʪʨʫʢʪʫʨʥʦʤʫ ʚ ʮʝʣʦʤ, ʦʙʫʩʣʦʚʣʝʥ ʧʦʣʦʞʝʥʠʝʤ ʨʝʣʴʝʬʘ ʥʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʭ ʦʪʤʝʪʢʘʭ, ʛʜʝ ʵʨʦʟʠʦʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʚʦʜʦʪʦʢʦʚ, ʢʘʢ ʨʦʜʥʠʢʦʚʦʛʦ 

ʧʠʪʘʥʠʷ, ʪʘʢ ʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ ʩʪʘʥʦʚʠʪʩʷ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʡ. ʉʪʨʫʢʪʫʨʥʳʡ 

ʬʘʢʪʦʨ ʨʝʣʴʝʬʘ ʢʘʢ ʙʳ ʧʦʜʘʚʣʝʥ ʵʨʦʟʠʦʥʥʳʤ. ʉʪʨʫʢʪʫʨʘ ʨʝʣʴʝʬʘ ʟʜʝʩʴ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ 

ʤʝʣʢʠʤʠ ʬʦʨʤʘʤʠ ʨʝʣʴʝʬʘ - ʩʢʣʦʥʘʤʠ ʨʫʯʴʝʚ, ʠʟʛʠʙʳ ʪʘʣʴʚʝʛʦʚ ʠ ʜʨ. 

ʅʝʧʨʘʚʠʣʴʥʦ-ʭʦʣʤʠʩʪʳʡ ʨʝʣʴʝʬ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʧʦʣʦʛʦʟʘʣʝʛʘʶʱʠʭ ʧʦʨʦʜʘʭ 

ʢʘʬʠʨʥʠʛʘʥʩʢʦʡ ʠ ʢʘʨʘʥʘʢʩʢʦʡ ʩʚʠʪ. ʂʨʫʧʥʳʝ ʚʦʜʦʪʦʢʠ ʠʤʝʶʪ ʪʝʥʜʝʥʮʠʶ ʨʘʩʧʦʣʘʛʘʪʴʩʷ 

ʧʦ ʧʨʦʩʪʠʨʘʥʠʶ ʧʦʨʦʜ ʠ ʜʘʶʪ ʘʩʩʠʤʝʪʨʠʯʥʳʝ ʜʦʣʠʥʳ (ʧʦʣʦʛʠʡ ʩʢʣʦʥ ʧʦ ʧʘʜʝʥʠʶ ʢʨʫʪʦʡ, 

ʦʙʨʳʚʠʩʪʳʡ ʧʦ ʚʦʩʩʪʘʥʠʶ: ʧʦʜʦʙʠʝ ʢʫʩʪʦʚʦʛʦ ʨʝʣʴʝʬʘ). ʍʨʫʧʢʠʝ ʜʝʬʦʨʤʘʮʠʠ, ʨʘʟʣʦʤʳ ʠ 

ʟʦʥʳ ʧʦʚʳʰʝʥʥʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʚʳʨʘʞʝʥʳ ʚ ʨʝʣʴʝʬʝ ʦʯʝʥʴ ʯʝʪʢʦ ʧʦ ʤʝʣʢʠʤ ʬʦʨʤʘʤ 

ʨʝʣʴʝʬʘ. ɺ ʵʪʦʤ ʤʝʩʪʝ ʚ ʨʝʣʴʝʬʝ ʦʪʤʝʯʘʝʪʩʷ ʦʙʠʣʠʝ ʚʦʜʦʪʦʢʦʚ ʚʳʩʰʝʛʦ ʧʦʨʷʜʢʘ ʩ 

ʦʨʠʝʥʪʠʨʦʚʢʦʡ ʩʢʣʦʥʦʚ ʠʣʠ ʪʘʣʴʚʝʛʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʦʩʪʠʨʘʥʠʶ ʨʘʟʣʦʤʦʚ. 

ʀʥʪʝʥʩʠʚʥʦʝ ʧʦʜʥʷʪʠʝ ʚ ʥʝʦʛʝʥ-ʯʝʪʚʝʨʪʠʯʥʦʝ ʚʨʝʤʷ, ʢʘʢ ʚ ʛʦʨʥʦʤ ʦʙʨʘʤʣʝʥʠʠ, ʪʘʢ ʠ 

ʚ ʜʝʧʨʝʩʩʠʠ, ʚʳʟʚʘʣʦ ʫʩʠʣʝʥʠʝ ʵʨʦʟʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʅʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʧʦʜʥʷʪʠʷ ʚʦ 

ʚʨʝʤʝʥʠ ʦʙʫʩʣʦʚʠʣʘ ʦʧʨʝʜʝʣʝʥʥʫʶ ʵʪʘʧʥʦʩʪʴ ʚ ʧʨʦʮʝʩʩʝ ʨʘʩʯʣʝʥʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʢʦʪʦʨʘʷ ʚʳʨʘʟʠʣʘʩʴ ʚ ʷʨʫʩʥʦʤ ʩʪʨʦʝʥʠʠ ʵʨʦʟʠʦʥʥʦʛʦ ʨʝʣʴʝʬʘ. ɺ ʩʦʩʪʘʚʝ ʷʨʫʩʘ 

ʚʜrʝʣʷʶʪʩʷ ʝʱʝ ʠ ʧʦʜʲʷʨʫʩʳ. ʆʙʨʘʟʦʚʘʥʠʝ ʧʦʜʲʷʨʫʩʘ ʧʨʦʠʩʭʦʜʠʣʦ ʧʨʠ ʨʝʟʢʦʡ 

ʘʢʪʠʚʠʟʘʮʠʠ ʪʝʢʪʦʥʠʯʝʩʢʠʭ (ʧʦʣʦʞʠʪʝʣʴʥʳʭ) ʜʚʠʞʝʥʠʡ, ʯʪʦ ʠ ʦʙʫʩʣʦʚʠʣʦ ʚʳʨʘʙʦʪʢʫ 

ʛʣʫʙʦʢʦʛʦ ʵʨʦʟʠʦʥʥʦʛʦ ʚʨʝʟʘ.  

ʇʦ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤʫ ʧʨʠʟʥʘʢʫ ʚ ʨʝʣʴʝʬʝ ɼʘʥʛʘʨʠʥʩʢʦʛʦ ʧʣʘʪʦ ʚʳʜʝʣʷʶʪʩʷ ʪʨʠ 

ʧʦʜʲʷʨʫʩʘ [7]: 1) ʩʨʝʜʥʝʛʦʨʥʳʡ (ʉɻ), 2) ʘʜʳʨʥʦ-ʥʠʟʢʦʛʦʨʥʳʡ (ɸʅɻ), 3) ʧʨʝʜʥʘʛʦʨʥʦ-

ʨʘʚʥʠʥʥʳʡ (ʇɻʈ), ʚʢʣʶʯʘʷ ʧʦʡʤʫ ʨ. ʊʘʠʨʩʫ (ʨʠʩ. 1). ʉʨʝʜʥʝʛʦʨʥʳʡ ʧʦʜʲʷʨʫʩ ʦʭʚʘʪʳʚʘʝʪ 

ʩʢʣʦʥʳ ʭʨʝʙʪʦʚ ʉʘʨʩʘʨʷʢ, ʊʝʨʝʢʣʠʪʘʫ, ʂʘʨʘʪʘʫ, ɼʞʝʣʘʥʪʘʫ ʠ ʶʞʥʳʝ ʦʢʦʥʝʯʥʦʩʪʠ 

ɺʘʭʰʩʢʦʛʦ ʭʨʝʙʪʘ (ʛʦʨʳ ɸʡʟʠʟ ʠ ɿʠʤʠʩʪʦʥ). ʇʝʨʚʳʝ ʪʨʠ ʭʨʝʙʪʘ ʠʤʝʶʪ ʤʝʨʠʜʠʦʥʘʣʴʥʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ, ʘ ʛʦʨʳ ɸʡʟʠʟ ʠ ɿʠʤʠʩʪʦʥ ï ʩʫʙʰʠʨʦʪʥʦʝ. ɻʦʨʥʳʝ ʛʨʷʜʳ ʩ ʟʘʧʘʜʘ, ʩʝʚʝʨʦ-

ʟʘʧʘʜʘ, ʚʦʩʪʦʢʘ, ʩʝʚʝʨʦ-ʚʦʩʪʦʢʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʢʘʡʤʣʷʶʪ ɼʘʥʛʘʨʠʥʩʢʦʝ ʧʣʘʪʦ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʘʢʦʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ, ʦʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʣʠʟʢʠʤʠ 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ, ʛʣʫʙʦʢʦʨʘʩʯʣʝʥʝʥʥʳʤ ʩʢʘʣʠʩʪʳʤ ʨʝʣʴʝʬʦʤ ʩ 

ʛʣʫʙʦʢʠʤʠ ʫʱʝʣʴʷʤʠ, ʩʠʣʴʥʦ ʵʨʦʜʠʨʦʚʘʥʥʳʤʠ ʠ ʢʨʫʪʳʤʠ ʧʨʦʪʷʞʝʥʥʳʤʠ ʙʦʨʪʘʤʠ (ʩ 

ʢʨʫʪʠʟʥʦʡ ʦʪ 20 ʜʦ 45
0
), ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʟʘʧʘʜʥʦʛʦ ʩʢʣʦʥʘ ʭʨʝʙʪʘ ɼʞʝʣʘʥʪʘʫ.  
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ɺʳʩʦʪʥʳʝ ʦʪʤʝʪʢʠ ʦʪ 1440 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ (ʊʝʨʝʢʣʠʪʘʫ) ʠ 1700ʤ (ʂʘʨʘʪʘʫ, 

ɸʡʟʠʟ, ɼʞʝʣʘʥʪʘʫ), ʜʦ 2000 ʤ (ʉʘʨʩʘʨʷʢ). ɺ ʧʨʝʜʝʣʘʭ ʧʦʜʲʷʨʫʩʘ ʩʦʚʨʝʤʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ 

ʩʣʘʙʦ ʨʘʟʚʠʪʳ.  

ɺ ʘʜʳʨʥʦ-ʥʠʟʢʦʛʦʨʥʳʡ ʧʦʜʲʷʨʫʩ (ɸʅɻ) ʚʭʦʜʷʪ ʧʨʝʜʛʦʨʴʷ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ 

ɼʘʥʛʘʨʠʥʩʢʦʛʦ ʧʣʘʪʦ, ʥʠʟʢʦʛʦʨʥʳʝ ʯʘʩʪʠ ʭʨʝʙʪʦʚ ʊʝʨʝʢʣʠʪʘʫ (ʏʦʣʪʘʫ), ʉʘʨʩʘʨʷʢ, ʛʦʨʳ 

ɹʝʰʯʝʫʣʷʢ, ʫʨʦʯʠʱʘ ɸʣʠʤʪʘʡ ʩ ʘʙʩʦʣʶʪʥʳʤʠ ʚʳʩʦʪʥʳʤʠ ʦʪʤʝʪʢʘʤʠ ʦʪ 500 ʜʦ 1000 ʤ ʥʘʜ 

ʫʨʦʚʥʝʤ ʤʦʨʷ, ʦʢʘʡʤʣʷʶʪ ʩʨʝʜʥʝʛʦʨʥʳʡ ʧʦʜʲʷʨʫʩ. ɼʣʷ ʵʪʦʛʦ ʧʦʜʲʷʨʫʩʘ ʭʘʨʘʢʪʝʨʝʥ 

ʘʜʳʨʥʳʡ ʨʝʣʴʝʬ ʩ ʤʥʦʞʝʩʪʚʦʤ ʢʦʨʦʪʢʠʭ ʥʝʨʘʟʤʳʪʳʭ ʙʘʣʦʢ. 

ʇʨʝʜʛʦʨʴʷ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɼʘʥʛʘʨʠʥʩʢʦʛʦ ʧʣʘʪʦ ʩ ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ʠ ʚʦʩʪʦʢʘ 

ʦʢʘʡʤʣʷʶʪ ʘʜʳʨʥʳʝ ʥʠʟʢʦʛʦʨʴʷ. ɿʘʧʘʜʥʘʷ ʛʨʘʥʠʮʘ ʘʜʳʨʦʚ ʧʨʦʭʦʜʠʪ ʧʦ ʨʫʯʴʶ ɻʘʟʦʥ, 

ʩʝʚʝʨʥʘʷ ʚʜʦʣʴ ʰʣʝʡʬʘ ʩʢʣʦʥʘ ʶʞʥʦʡ ʦʢʦʥʝʯʥʦʩʪʠ ɺʘʭʰʩʢʦʛʦ ʭʨʝʙʪʘ, ʚʦʩʪʦʯʥʘʷ ï ʧʦ 

ʜʦʣʠʥʝ ʨ. ʊʘʠʨʩʫ. ʇʨʝʜʛʦʨʴʷ ʭʨʝʙʪʦʚ ʊʝʨʝʢʣʠʪʘʫ, ʉʘʨʩʘʨʷʢ ʠ ʛʦʨʳ ɹʝʰʯʝʫʣʷʢ ʧʨʦʭʦʜʷʪ ʚ 

ʥʠʞʥʠʭ ʯʘʩʪʷʭ ʧʨʝʜʛʦʨʠʡ ʥʘʟʚʘʥʥʳʭ ʭʨʝʙʪʦʚ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʍʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʥʝʚʳʩʦʢʠʤʠ ʛʦʨʥʳʤʠ ʛʨʷʜʘʤʠ, ʚʳʪʷʥʫʪʳʤʠ ʚ ʤʝʨʠʜʠʦʥʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʦʢʘʡʤʣʷʷ 

ʧʨʝʜʛʦʨʴʷ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɼʘʥʛʘʨʠʥʩʢʦʛʦ ʧʣʘʪʦ. ʈʝʣʴʝʬ ʧʨʝʜʛʦʨʠʡ ʏʦʣʪʘʫ ʠ ɹʝʰʯʝʫʣʷʢ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʩʭʦʣʤʣʝʥʥʫʶ ʪʝʨʨʠʪʦʨʠʶ, ʪʠʧʠʯʥʫʶ ʜʣʷ ʥʠʟʢʠʭ ʘʜʳʨʦʚ ʩ ʧʦʣʦʛʠʤʠ, 

ʢʦʨʦʪʢʠʤʠ ʩʢʣʦʥʘʤʠ ʠ ʦʪʜʝʣʴʥʳʤʠ ʚʳʭʦʜʘʤʠ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ (ʧʝʩʯʘʥʠʢʠ, ʛʣʠʥʳ, 

ʠʟʚʝʩʪʥʷʢʠ, ʛʠʧʩʳ). ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʨʝʜʛʦʨʠʡ ʏʦʣʪʘʫ ʧʨʝʜʛʦʨʴʷ ʉʘʨʩʘʨʷʢ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʚʳʩʦʢʠʤʠʘʜʳʨʘʤʠ ʶʞʥʦʡ ʦʢʦʥʝʯʥʦʩʪʠ ʦʜʥʦʠʤʝʥʥʦʛʦ ʭʨʝʙʪʘ. 

 
ʈʠʩ 1.ʇʦʧʝʨʝʯʥʳʡ ʛʝʦʣʦʛʦ-ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ ɼʘʥʛʘʨʠʥʩʢʦʛʦ ʧʣʘʪʦ ʧʦ ʣʠʥʠʠ ɸ-ɸ

1
: 1 - 

ʘʣʣʶʚʠʘʣʴʥʳʝ ʩʫʛʣʠʥʢʠ ʩʦ ʱʝʙʥʝʤ, ʧʨʦʣʶʚʠʘʣʴʥʳʤ ʤʝʣʢʦʟʸʤʦʤ ʠ ʦʪʜʝʣʴʥʳʤʠ ʛʣʳʙʘʤʠ ï Q3 - Q4, 2 - 

ʣʸʩʩʦʚʠʜʥʳʝ ʩʫʛʣʠʥʢʠ, ʛʣʠʥʳ ʠ ʘʣʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ - Q2 ïQ3, 3 - ʣʸʩʩʦʚʠʜʥʳʝ ʩʫʛʣʠʥʢʠ 

ʠ ʘʣʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ Q2-Q3, 4 - ʠʟʚʝʩʪʥʷʢʠ-N, 5 - ʧʝʩʯʘʥʠʢʠ ï ʂ, 6 - ʤʝʩʪʦ ʚʟʷʪʠʷ ʧʨʦʙ. 

 

ʋʨʦʯʠʱʝ ɸʣʠʤʪʘʡ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɼʘʥʛʘʨʠʥʩʢʦʛʦ ʧʣʘʪʦ ʠ 

ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʮʝʧʴʶ ʥʝʚʳʩʦʢʠʭ ʭʦʣʤʦʚ ʛʦʨ ʊʘʰʙʫʣʘʢ, ʦʪʜʝʣʷʶʱʠʭ ʝʛʦ ʦʪ ʫʨʦʯʠʱʘ 

ɸʣʠʤʪʘʡ. ʇʦʩʣʝʜʥʝʝ - ʵʪʦ ʥʠʟʢʠʝ ʩʣʘʙʦʨʘʩʯʣʝʥʝʥʥʳʝ ʘʜʳʨʳ ʩʦ ʩʣʘʙʦ ʚʩʭʦʣʤʣʝʥʥʳʤ 
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ʨʝʣʴʝʬʦʤ, ʢʨʫʪʳʤʠ ʚʳʪʷʥʫʪʳʤʠ ʚʝʨʰʠʥʘʤʠ. ʇʨʝʚʳʰʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ 50-100 ʤ. 

ɸʙʩʦʣʶʪʥʳʝ ʚʳʩʦʪʳ 700 ʤ ʥʘ ʶʛʝ, 810 ʤ - ʥʘ ʩʝʚʝʨʝ. 

ʇʨʝʜʛʦʨʥʦ-ʨʘʚʥʠʥʥʳʡ ʧʦʜʲʷʨʫʩ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʦʙʩʪʚʝʥʥʦ ɼʘʥʛʘʨʠʥʩʢʫʶ ʜʦʣʠʥʫ 

ʠ ʧʨʠʣʝʛʘʶʱʠʝ ʜʦʣʠʥʳ ʨʨ. ʊʘʠʨʩʫ, ɺʘʭʰ, ʍʦʜʞʘʨʢʠʥʩʢʠʡ ʤʘʩʩʠʚ ʠ ʃʷʥʛʫʨʪ. 

ɼʘʥʛʘʨʠʥʩʢʘʷ ʜʦʣʠʥʘ ʨʘʩʧʦʣʦʞʝʥʘ ʤʝʞʜʫ ʚʳʪʷʥʫʪʳʤʠ ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ ʭʨʝʙʪʘʤʠ 

ʊʝʨʝʢʣʠʪʘʫ, ʉʘʨʩʘʨʷʢ (ʩ ʟʘʧʘʜʘ), ʂʘʨʘʪʘʫ, ɼʞʝʣʘʥʪʘʫ (ʩ ʩʝʚʝʨʘ). ʆʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʨʘʚʥʠʥʫ ʩ ʧʣʦʩʢʦʡ ʩʨʝʜʥʝʡ ʯʘʩʪʴʶ ʠ ʧʣʘʚʥʦ ʧʨʠʧʦʜʥʷʪʳʤʠ ʢʨʘʷʤʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʤʠ 

ʧʨʝʜʛʦʨʥʳʡ ʰʣʝʡʬ ʢʦʥʫʩʦʚ ʚʳʥʦʩʘ, ʨʘʩʯʣʝʥʝʥʥʳʡ ʨʝʜʢʠʤʠ ʛʣʫʙʦʢʠʤʠ ʩʘʷʤʠ. ʐʠʨʠʥʘ 

ʢʦʥʫʩʦʚ ʚʳʥʦʩʘ ʜʦʭʦʜʠʪ ʜʦ 1 ʢʤ. ʎʝʥʪʨ ʜʦʣʠʥʳ ʧʨʝʜʩʪʘʚʣʝʥ ʩʝʨʠʝʡ ʰʠʨʦʢʠʭ ʪʝʨʨʘʩ ʨ. 

ʊʘʠʨʩʫ. ʅʠʞʥʠʝ ʪʝʨʨʘʩʳ ʫʟʢʠʝ ʠ ʚ ʚʠʜʝ ʥʝʙʦʣʴʰʠʭ ʫʯʘʩʪʢʦʚ, ʟʘʢʣʶʯʝʥʳ ʚ ʢʘʥʴʦʥʝ ʵʪʦʡ 

ʨʝʢʠ, ʥʘʢʣʦʥʝʥʳ ʢ ʶʛʫ. ɺʳʩʦʪʘ ʥʘ ʩʝʚʝʨʝ 800 ʤ, ʥʘ ʶʛʝ - 600 ʤ (ʩʤ. ʨʠʩ. 1). 

ʅʘ ʶʛʝ ʤʝʞʜʫ ʘʜʳʨʘʤʠ ʭʨ. ʊʝʨʝʢʣʠʪʘʫ ʠ ʛʦʨʘʤʠ ʊʘʰʙʫʣʘʢ (ʂʘʨʘʪʘʫ) ʚ ʶʛʦ-ʟʘʧʘʜʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʨʘʩʧʦʣʦʞʝʥʘ ʜʦʣʠʥʘ ʨ. ʊʘʠʨʩʫ. ʈʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʜʦʣʠʥʘ ʨ. ʊʘʠʨʩʫ ʧʦʩʣʝ 

ʚʳʭʦʜʘ ʠʟ ʛʦʨʥʦʛʦ ʫʯʘʩʪʢʘ ɼʞʝʣʘʥʪʘʫ ʨʘʩʰʠʨʷʝʪʩʷ ʠ ʠʤʝʝʪ ʶʞʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ. ʈʝʣʴʝʬ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʳʨʦʚʥʝʥʥʳʝ ʫʟʢʠʝ ʪʝʨʨʘʩʳ ʰʠʨʠʥʦʡ ʙʦʣʝʝ 100-200 ʤ. ɺʳʜʝʣʷʶʪʩʷ 4 

ʘʢʢʫʤʫʣʷʪʠʚʥʳʝ ʪʝʨʨʘʩʳ, ʩʣʘʙʦ ʚʦʟʚʳʰʘʶʱʠʝʩʷ ʦʜʥʘ ʥʘʜ ʜʨʫʛʦʡ ʧʨʝʨʳʚʠʩʪʦʡ ʠ 

ʥʝʨʦʚʥʦʡ ʧʦʣʦʩʦʡ, ʚʳʪʷʥʫʪʳʝ ʧʘʨʘʣʣʝʣʴʥʦ ʨʫʩʣʫ ʨʝʢʠ. ʇʷʪʘʷ ʪʝʨʨʘʩʘ ʧʝʨʝʢʨʳʪʘ ʢʦʥʫʩʘʤʠ 

ʚʳʥʦʩʘ, ʤʝʩʪʘʤʠ ʢʨʫʪʦ ʧʦʜʥʠʤʘʝʪʩʷ ʢ ʘʜʳʨʘʤ ʟʘ ʩʯʝʪ ʥʘʣʦʞʝʥʥʳʭ ʥʘ ʥʝʝ ʢʦʥʫʩʦʚ 

ʚʳʥʦʩʦʚ.  

ɺ ʨʘʡʦʥʝ ʤʝʞʜʫ ʭʨ. ʉʘʨʩʘʨʷʢ ʠ ʨ. ʊʘʠʨʩʫ ʨʘʩʧʦʣʦʞʝʥʳ 3-ʷ ʠ 2-ʷ ʪʝʨʨʘʩʳ ʨʝʢʠ. 

ʊʨʝʪʴʷ ʪʝʨʨʘʩʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʢʣʦʥʥʫʶ ʨʘʚʥʠʥʫ, ʩʣʝʛʢʘ ʚʦʣʥʠʩʪʫʶ ʧʦʚʝʨʭʥʦʩʪʴ 

(ʢʨʫʪʠʟʥʘ 15-30
0
). ɺʪʦʨʘʷ ʪʝʨʨʘʩʘ ʧʦʜʥʠʤʘʝʪʩʷ ʚʳʩʦʢʦ ʥʘʜ ʧʦʡʤʦʡ, ʚʳʨʦʚʥʝʥʥʦʡ 

ʥʝʙʦʣʴʰʠʤʠ ʢʘʤʝʥʠʩʪʳʤʠ ʫʯʘʩʪʢʘʤʠ, ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʧʦʜ ʚʳʥʦʩ (ʢʨʫʪʠʟʥʘ 5-10
0
). ʇʝʨʚʘʷ 

ʠ ʧʦʜʧʦʡʤʝʥʥʘʷ ʪʝʨʨʘʩʳ ʫʟʢʦʡ ʧʦʣʦʩʦʡ ʪʷʥʫʪʩʷ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʩʦʚʨʝʤʝʥʥʦʡ ʨʝʢʠ 

ʊʘʠʨʩʫ. ʆʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʝʣʢʠʤʠ ʚʳʩʪʫʧʘʤʠ ʠ ʦʩʪʨʦʚʢʘʤʠ, ʟʘʣʠʚʘʝʤʳʤʠ ʚʦʜʦʡ 

ʥʝʙʦʣʴʰʠʭ ʧʘʚʦʜʢʦʚ. 

ʍʦʜʞʘʨʢʠʥʩʢʠʡ ʤʘʩʩʠʚ ʥʘ ʉɿ ɼʘʥʛʘʨʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʚʩʭʦʣʤʣʝʥʥʫʶ ʜʦʣʠʥʫ ʩ ʩʠʣʴʥʦ ʨʘʩʯʣʝʥʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʩ ʘʙʩʦʣʶʪʥʳʤʠ ʚʳʩʦʪʘʤʠ ʦʪ 

650-800 ʜʦ 900-1300 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ. ʆʙʨʘʟʦʚʘʥ ʤʘʩʩʠʚ ʦʙʰʠʨʥʳʤʠ ʢʦʥʫʩʘʤʠ ʚʳʥʦʩʘ 

ʩʘʝʚ ʭʨʝʙʪʦʚ ʉʘʨʩʘʨʷʢ. ʉʝʚʝʨʥʘʷ ʯʘʩʪʴ ʩʠʣʴʥʦ ʠʟʨʝʟʘʥʘ ʛʣʫʙʦʢʠʤʠ ʩʘʷʤʠ, ʶʞʥʝʝ ʣʠʥʠʠ 

ʢʠʰʣʘʢʦʚ ɼʞʘʨʙʫʣʘʢ ʠ ʈʦʟʠʸʥ-ʇʦʸʥ ʩʪʘʥʦʚʪ̫ʩʷ ʙʦʣʝʝ ʨʘʩʯʣʝʥʝʥʥʳʤʠ, ʘ ʟʘʧʘʜʥʝʝ 

ʢʠʰʣʘʢʘ ʍʦʜʞʘʨʢʠ ʧʝʨʝʭʦʜʪ̫ ʚ ʥʘʢʣʦʥʥʫʶ ʨʘʚʥʠʥʫ, ʚʦʩʪʦʯʥʝʝ ʧʨʠʥʠʤʘʪʁ ʭʘʨʘʢʪʝʨ 

ʙʫʛʨʠʩʪʦ-ʛʨʷʜʦʚʦʛʦ ʨʝʣʴʝʬʘ. 

ʄʝʞʜʫ ʛʦʨʘʤʠ ʊʝʨʝʢʣʠʪʘʫ ʠ ɹʝʰʯʝʫʣʷʢ ʨʘʩʧʦʣʦʞʝʥʘ ʜʦʣʠʥʘ ʃʷʥʛʫʨʪ. ɼʥʦ ʜʦʣʠʥʳ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʦʣʥʠʩʪʳʤ ʨʝʣʴʝʬʦʤ ʩ ʥʝʚʳʩʦʢʠʤʠ ʫʚʘʣʘʤʠ, ʠʜʫʱʠʤʠ ʦʪ ʧʨʝʜʛʦʨʠʡ ʢ 

ʮʝʥʪʨʫ ʜʦʣʠʥʳ ʠ ʪʝʨʷʶʱʠʤʠ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʚʳʩʦʪʫ. ɼʦʣʠʥʘ ʣʝʞʠʪ ʚ ʧʨʝʜʝʣʘʭ ʚʳʩʦʪ 

ʦʪ 800 ʜʦ 900 ʤ ʥʘʜ ʫʨ. ʤ. ɺ ʶʞʥʦʡ ʯʘʩʪʠ ʠʟʨʝʟʘʥʥʦʩʪʴ ʧʦʩʪʝʧʝʥʥʦ ʚʦʟʨʘʩʪʘʝʪ, ʠ ʚ 

ʨʝʣʴʝʬʝ ʧʨʝʦʙʣʘʜʘʶʪ ʯʝʨʪʳ, ʧʦʜʦʙʥʳʝ ʘʜʳʨʘʤ. ɺ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʜʦʣʠʥʳ ʨʘʩʧʦʣʦʞʝʥʦ 

ʦʟʝʨʦ ʃʷʫʨ, ʢʦʪʦʨʦʝ ʧʠʪʘʝʪʩʷ ʘʪʤʦʩʬʝʨʥʳʤʠ ʦʩʘʜʢʘʤʠ ʠ ʣʝʪʦʤ ʧʝʨʝʩʳʭʘʝʪ. 

ʂʘʢ ʫʧʦʤʠʥʘʣʦʩʴ ʚʳʰʝ, ʥʝʦʛʝʥʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʧʦ ʣʠʪʦʣʦʛʦ-ʬʘʮʠʘʣʴʥʳʤ ʧʨʠʟʥʘʢʘʤ 

ʦʪʥʦʩʷʪʩʷ ʢ ʧʨʠʜʘʨʚʘʟʩʢʦʤʫ ʪʠʧʫ ʨʘʟʨʝʟʦʚ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʙʠʣʠʝʤ ʧʨʦʣʶʚʠʘʣʴʥʳʭ 

ʛʨʫʙʦʦʙʣʦʤʦʯʥʳʭ ʦʪʣʦʞʝʥʠʡ. ɺ ʧʨʝʜʝʣʘʭ ɼʘʥʛʘʨʠʥʩʢʦʛʦ ʩʨʝʜʥʝʛʦʨʴʷ ʢʦʨʝʥʥʳʝ ʧʦʨʦʜʳ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʟʚʝʩʪʥʷʢʘʤʠ, ʧʝʩʯʘʥʠʢʘʤʠ, ʘʣʝʚʨʦʣʠʪʘʤʠ, ʛʠʧʩʘʤʠ, ʨʝʞʝ ʤʝʨʛʝʣʷʤʠ, 

ʟʝʣʝʥʦʚʘʪʳʤʠ ʛʣʠʥʘʤʠ (ʭʨ. ʉʘʨʩʘʨʷʢ) ʠ ʣʝʩʩʦʚʠʜʥʳʤʠ ʩʫʛʣʠʥʢʘʤʠ ʤʝʣ-ʥʝʦʛʝʥʦʚʦʛʦ. 

ʇʦʩʣʝʜʥʠʝ ʦʙʥʘʞʘʶʪʩʷ ʥʘ ʜʥʝʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʩʢʣʦʥʘʭ ʚʦʟʚʳʰʝʥʥʦʩʪʝʡ, ʢʨʫʪʳʭ ʠ 

ʦʪʚʝʩʥʳʭ ʙʦʨʪʘʭ ʭʨʝʙʪʦʚ ɺʘʭʰ, ʉʘʨʩʘʨʷʢ, ʊʝʨʝʢʣʠʪʘʫ, ɼʞʝʣʘʥʪʘʫ ʠ ʛʦʨ ɸʡʟʠʟ ʠ 

ɿʠʤʠʩʪʦʥ. ʆʥʠ ʧʨʠʤʳʢʘʶʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʦʙʣʘʩʪʠ ʧʦʜʥʷʪʠʡ ʠ ʩʥʦʩʘ ʤʘʪʝʨʠʘʣʘ, 

ʠʥʪʝʥʩʠʚʥʦ ʚʦʟʜʳʤʘʶʱʠʭʩʷ ʫʯʘʩʪʢʦʚ ʇʘʤʠʨʦ-ɼʘʨʚʘʟʩʢʦʡ ʩʫʰʠ, ʩʣʫʞʠʚʰʝʡ ʦʙʣʘʩʪʴʶ 

ʥʘʢʦʧʣʝʥʠʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦ-ʨʝʯʥʳʭ ʦʪʣʦʞʝʥʠʡ [7, 8, 9]. ʂʦʨʝʥʥʳʝ ʧʦʨʦʜʳ ʧʦ 
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ʥʘʧʨʘʚʣʝʥʠʶ ʢ ʨʘʚʥʠʥʝ ʧʦʩʪʝʧʝʥʥʦ ʧʦʛʨʫʞʘʶʪʩʷ ʧʦʜ ʜʦʚʦʣʴʥʦ ʤʦʱʥʫʶ ʪʦʣʱʫ 

ʞʝʣʪʦʚʘʪʦ-ʩʝʨʦʛʦ ʤʘʢʨʦʧʦʨʠʩʪʦʛʦ ʤʝʣʢʦʟʝʤʘ. 

ɸʨʠʜʥʦ-ʥʠʟʢʦʛʦʨʥʳʡ ʧʦʜʲʷʨʫʩ ʧʨʝʨʳʚʠʩʪʦ ʦʧʦʷʩʳʚʘʝʪ ʩʨʝʜʥʝʛʦʨʴʷ ʭʨʝʙʪʦʚ 

ʉʘʨʩʘʨʷʢ, ʊʝʨʝʢʣʠʪʘʫ, ʛʦʨʳ ɹʝʰʯʫʝʣʷʢ. ʆʥ ʩʣʦʞʝʥ ʚ ʦʩʥʦʚʥʦʤ ʛʨʫʙʦʦʙʣʦʤʦʯʥʳʤʠ 

ʤʘʪʝʨʠʘʣʘʤʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʜʝʣʶʚʠʘʣʴʥʳʤʠ, ʧʨʦʣʶʚʠʘʣʴʥʳʤʠ, ʢʦʣʣʶʚʠʘʣʴʥʳʤʠ 

ʦʩʘʜʢʘʤʠ ʩ ʧʨʠʤʝʩʴʶ ʤʝʣʢʦʟʸʤʘ. ɺʳʭʦʜʳ ʥʝʙʦʣʴʰʠʭ ʨʫʢʘʚʦʦʙʨʘʟʥʳʭ ʷʟʳʢʦʚ ʛʘʣʝʯʥʠʢʦʚ, 

ʱʝʙʥʷ ʠ ʛʨʘʚʠʷ ʚ ʧʦʣʦʩʫ ʤʝʣʢʦʟʸʤʘ ʚʩʪʨʝʯʘʶʪʩʷ ʧʦ ʙʦʨʪʘʤ ʠ ʧʦʡʤʝʥʥʳʤ ʪʝʨʨʘʩʘʤ ʨ. 

ʊʘʠʨʩʫ ʠ ʨʫʯ. ʉʘʨʛʘʟʦʥ ʚ ʚʠʜʝ ʢʦʥʫʩʘ ʚʳʥʦʩʘ. ʆʙʥʘʞʝʥʠʷ ʠʟʚʝʩʪʥʷʢʦʚ, ʧʝʩʯʘʥʠʢʦʚ, ʛʠʧʩʦʚ 

ʠ ʦʪʜʝʣʴʥʳʭ ʧʣʘʩʪʦʚ ʢʨʘʩʥʦʮʚʝʪʥʳʭ ʦʪʣʦʞʝʥʠʡ (ʥʘʟʳʚʘʝʤʳʭ ʢʠʨʧʠʯʥʦʡ ʩʚʠʪʦʡ) ʥʝʦʛʝʥʘ 

(N) ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʥʠʟʢʦʛʦʨʴʷʭ ʠ ʚʜʦʣʴ ʟʘʧʘʜʥʦʛʦ ʢʨʘʷ ɼʘʥʛʘʨʠʥʩʢʦʛʦ ʧʣʘʪʦ. ʉ ʚʦʩʪʦʢʘ 

ʪʷʥʫʪʩʷ ʘʜʳʨʳ, ʧʦʢʨʳʪʳʝ ʧʘʣʝʚʳʤʠ ʣʸʩʩʦʚʠʜʥʳʤʠ ʩʫʛʣʠʥʢʘʤʠ. 

ʇʨʝʜʛʦʨʥʦ-ʨʘʚʥʠʥʥʳʡ ʧʦʜʲʷʨʫʩ ʢʘʢ ʚ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ, ʪʘʢ ʠ ʚ ʛʝʦʣʦʛʠʯʝʩʢʦʤ 

ʦʪʥʦʰʝʥʠʠ ʷʚʣʷʝʪʩʷ ʧʦʣʦʩʦʡ ʧʝʨʝʭʦʜʘ ʧʨʝʜʛʦʨʥʦʡ ʚʩʭʦʣʤʣʝʥʥʦʡ ʨʘʚʥʠʥʳ ʚ ʧʣʦʩʢʫʶ 

ɼʘʥʛʘʨʠʥʩʢʫʶ ʨʘʚʥʠʥʫ ʩ ʧʦʩʪʝʧʝʥʥʳʤ ʧʦʥʠʞʝʥʠʝʤ ʚ ʶʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʈʘʚʥʠʥʘ 

ʩʣʦʞʝʥʘ ʧʝʨʝʦʪʣʦʞʝʥʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʚʳʚʝʪʨʠʚʘʥʠʷ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ 

ʇʘʤʠʨʦ-ɼʘʨʚʘʟʩʢʦʡ ʩʫʰʠ. ɺ ʵʪʫ ʯʘʩʪʴ ʨʘʚʥʠʥʳ ʧʨʦʜʫʢʪʳ ʚʳʚʝʪʨʠʚʘʥʠʷ ʧʨʠʚʥʦʩʠʣʠʩʴ ʚ 

ʚʠʜʝ ʥʘʠʙʦʣʝʝ ʠʟʤʝʣʴʯʝʥʥʦʛʦ, ʧʝʨʝʪʝʨʪʦʛʦ, ʭʦʨʦʰʦ ʦʪʩʦʨʪʠʨʦʚʘʥʥʦʛʦ, ʤʝʣʢʦʟʸʤʠʩʪʦʛʦ 

ʦʪʣʦʞʝʥʠʷ ʩ ʧʨʦʩʣʦʡʢʘʤʠ ʤʝʣʢʦʛʘʣʝʯʥʠʢʦʚ, ʧʝʩʢʦʚ ʠʣʠ ʦʪʜʝʣʴʥʳʭ ʣʠʥʟ ʦʟʸʨʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʠ ʦʥʠ ʧʨʦʪʷʛʠʚʘʶʪʩʷ ʚ ʚʠʜʝ ʫʟʢʦʡ ʧʦʣʦʩʳ ʜʘʣʝʢʦ ʥʘ ʶʛʦ-ʟʘʧʘʜ. 

ʈʘʟʣʠʯʠʝ ʧʦʨʦʜ ʚ ʦʙʣʘʩʪʠ ʩʥʦʩʘ ʨʝʢ ʊʘʠʨʩʫ ʠ ʉʘʨʛʘʟʦʥ ʥʘʣʦʞʠʣʦ ʩʚʦʡ ʦʪʧʝʯʘʪʦʢ ʠ 

ʥʘ ʥʘʥʦʩʳ, ʥʘʢʦʧʠʚʰʠʝʩʷ ʚ ɼʘʥʛʘʨʠʥʩʢʦʤ ʧʣʘʪʦ, ʢʦʪʦʨʳʝ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ 4 ʧʦʜʪʠʧʦʚ:  

1) ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɼʘʥʛʘʨʠʥʩʢʦʛʦ ʧʣʘʪʦ ʧʨʦʣʶʚʠʘʣʴʥʳʝ ʰʣʝʡʬʳ ʢʦʥʫʩʦʚ ʚʳʥʦʩʘ, 

ʩʣʦʞʝʥʥʳʝ ʢʨʫʧʥʦʦʙʣʦʤʦʯʥʳʤ ʠʟʚʝʩʪʥʷʢʦʚʳʤ ʧʨʦʣʶʚʠʝʤ, ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ 

ʤʝʣʢʦʦʙʣʦʤʦʯʥʳʤ ʠ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʜʦʣʠʥʳ, ʩʝʚʝʨʥʝʝ ʩʝʣʝʥʠʷ ɼʘʥʛʘʨʘ, ʧʝʨʝʭʦʜʷʪ ʚ 

ʩʫʛʣʠʥʠʩʪʳʡ ʧʨʦʣʶʚʠʡ;  

2) ʩʣʦʠʩʪʳʝ ʩʫʛʣʠʥʠʩʪʦïʩʫʧʝʩʯʘʥʠʩʪʳʝ ʠ ʛʣʠʥʠʩʪʦʧʨʦʣʶʚʠʘʣʴʥʦ-ʘʣʣʶʚʠʘʣʴʥʳʝ 

ʦʪʣʦʞʝʥʠʷ ʩ ʞʝʣʪʚʘʪʦ-ʢʨʘʩʥʦʚʘʪʳʤʠ ʩʣʦʷʤʠ ʩʣʘʛʘʶʪ ʩʝʚʝʨʥʫʶ ʯʘʩʪʴ ɼʘʥʛʘʨʳ;  

3) ʨʦʟʦʚʘʪʦ-ʢʨʘʩʥʦʚʘʪʳʝ ʣʸʩʩʦʚʠʜʥʳʝ ʩʫʛʣʠʥʢʠ ʧʦʢʨʳʚʘʶʪ ʧʨʝʜʛʦʨʥʳʡ ʰʣʝʡʬ ʛʦʨ 

ɹʝʰʯʝʫʷʢ ʠ ʧʨʠʤʳʢʘʶʱʫʶ ʢ ʥʠʤ ʨʘʚʥʠʥʫ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ;  

4) ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʜʦʣʠʥʳ ʧʘʣʝʚʳʝ ʣʸʩʩʦʚʠʜʥʳʝ ʩʫʛʣʠʥʢʠ ʧʦʢʨʳʚʘʶʪ ʪʝ ʞʝ 

ʵʣʝʤʝʥʪʳ ʨʝʣʴʝʬʘ, ʯʪʦ ʠ ʢʨʘʩʥʦʚʘʪʦ-ʩʣʦʠʩʪʳʝ ʩʫʧʝʩʯʘʥʦ-ʩʫʛʣʠʥʠʩʪʳʝ ʘʣʣʶʚʠʘʣʴʥʳʝ 

ʦʪʣʦʞʝʥʠʷ ʨ. ʊʘʠʨʩʫ ʟʘʧʦʣʥʷʶʪ ʩʨʝʜʥʶʶ ʯʘʩʪʴ ʧʣʘʪʦ. 

ʇʝʨʝʭʦʜ ʜʝʣʶʚʠʘʣʴʥʳʭ ʣʸʩʩʦʚʠʜʥʳʭ ʩʫʛʣʠʥʢʦʚ ʢ ʘʣʣʶʚʠʘʣʴʥʳʤ ʧʨʦʠʩʭʦʜʠʪ ʥʘ 

ʨʘʚʥʠʥʝ ʠ ʥʝ ʚʳʨʘʞʝʥ ʚ ʨʝʣʴʝʬʝ. ɻʨʘʥʠʮʘ ʤʝʞʜʫ ʥʠʤʠ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɼʘʥʛʘʨʠʥʩʢʦʛʦ 

ʧʣʘʪʦ ʦʪʯʝʪʣʠʚʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʧʦ ʩʤʝʥʝ ʦʢʨʘʩʢʠ ʧʘʣʝʚʦ-ʞʝʣʪʦʡ ʥʘ ʢʨʘʩʥʦʚʘʪʫʶ, ʘ ʥʘ 

ʟʘʧʘʜʝ ʵʪʦʪ ʧʝʨʝʭʦʜ ʟʘʪʫʰʝʚʘʥ ʠʟ-ʟʘ ʘʥʘʣʦʛʠʯʥʦʛʦ ʢʨʘʩʥʦʚʘʪʦʛʦ ʮʚʝʪʘ. ʄʦʱʥʦʩʪʴ 

ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʠʟʤʝʨʷʝʪʩʷ ʦʪ ʥʝʩʢʦʣʴʢʠʭ 

ʩʘʥʪʠʤʝʪʨʦʚ ʜʦ ʜʝʩʷʪʢʦʚ ʤʝʪʨʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʨʘʡʦʥʝ ʩʝʣʝʥʠʷ ʉʝʙʠʩʪʦʥ ʩʦʩʪʘʚʣʷʝʪ 30-40 

ʤ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ɼʘʥʛʘʨʠʥʩʢʦʛʦ ʧʣʘʪʦ ʦʪ 38 ʜʦ 112 ʤ (ʩʢʚ. 97,104) ʠ ʦʪ 12 ʜʦ 140 ʤ ʚ 

ʫʨʦʯʠʱʝ ɸʣʠʤʪʘʡ (ʩʢʚ. 129) [10, 8]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʢʪʦʥʠʢʦ-ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʣʠʪʦʣʦʛʦ-ʬʘʮʠʘʣʴʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʚʦʜʷʪ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʦʙʣʘʩʪʴ ʨʘʟʤʳʚʘ, ʩʧʦʩʦʙʳ ʩʥʦʩʘ ʤʘʪʝʨʠʘʣʘ ʠ 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʣʸʩʩʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ ʠʤʝʣʠ ʛʝʪʝʨʦʛʝʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʢʘʢ ʧʦ ʩʦʩʪʘʚʫ, 

ʪʘʢ ʠ ʛʝʥʝʟʠʩʫ (ʦʪ ʤʝʣʦʚʦʛʦ ʧʝʨʠʦʜʘ ʜʦ ʤʠʦʮʝʥ-ʥʠʞʥʝʯʝʪʚʝʨʪʠʯʥʦʛʦ ʚʨʝʤʝʥʠ) ʩ ʦʙʠʣʠʝʤ 

ʜʝʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʭ, ʘʣʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʭ ʛʨʫʙʦʦʙʣʦʤʦʯʥʳʭ 

ʦʪʣʦʞʝʥʠʡ, ʤʝʣʢʦʟʸʤʘ ʠ ʣʸʩʩʦʚʠʜʥʳʭ ʩʫʛʣʠʥʢʦʚ. ʆʩʘʜʢʠ ʩʥʦʩʠʣʠʩʴ ʚ ʧʨʝʜʛʦʨʥʫʶ ʟʦʥʫ ʩ 

ʦʙʨʘʤʣʝʥʠʡ ʇʘʤʠʨʦ-ɼʘʨʚʘʟʘ, ʧʝʨʝʤʝʥʥʳʤʠ ʤʦʱʥʳʤʠ ʚʦʜʦʪʦʢʘʤʠ, ʥʘʢʘʧʣʠʚʘʷʩʴ ʚ 

ʦʙʣʘʩʪʠ ʘʢʢʫʤʫʣʷʮʠʠ, ʩʣʠʚʘʣʠʩʴ ʚ ʦʛʨʦʤʥʳʝ ʧʘʣʝʦʨʝʢʠ ʚʜʦʣʴ ʧʦʜʥʦʞʠʷ ʛʦʨ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʶʛʘ ʠ ʶʛʦ-ʟʘʧʘʜʘ [5]. ʉʪʝʧʝʥʴ ʫʜʘʣʝʥʥʦʩʪʠ ʦʙʣʘʩʪʠ ʩʥʦʩʘ ʦʪ ʦʙʣʘʩʪʠ 

ʘʢʢʫʤʫʣʷʮʠʠ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʚ ʮʝʥʪʨʘʣʴʥʫʶ ʯʘʩʪʴ ɼʘʥʛʘʨʠʥʩʢʦʛʦ ʧʣʘʪʦ ʧʦʩʪʫʧʘʣ 
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ʨʘʟʤʳʚʘ ʢ ʮʝʥʪʨʫ, ʟʘʪʝʤ ʥʘ ʶʛ ʠ ʶʛʦ-ʟʘʧʘʜ. 
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ʊɽʂʊʆʅʀʂʆ-ɻɽʆʄʆʈʌʆʃʆɻʀʏɽʉʂɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ɼɸʅɻɸʈʀʅʉʂʆʁ ɼʆʃʀʅʓ 

(ʖɾʅʓʁ ʊɸɼɾʀʂʀʉʊɸʅ) 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʢʪʦʥʠʢʦ-ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɼʘʥʛʘʨʠʥʩʢʦʡ ʜʦʣʠʥʳ ʢʘʢ ʟʦʥʳ ʨʘʟʚʠʪʠ ̫ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ, 

ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʪʦʥʥʝʣʝʡ, ʠʨʨʠʛʘʮʠʦʥʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʠ ʠʥʪʝʥʩʠʚʥʦʛʦ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʩʚʦʝʥʠʷ ʟʝʤʝʣʴ. ʊʝʢʪʦʥʠʢʦ-ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʠ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʦʝ 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʝ ɼʘʥʛʘʨʠʥʩʢʦʡ ʜʦʣʠʥʳ ʚ ʧʨʝʜʝʣʘʭ ɺʘʭʰʩʢʦʡ ʛʝʦʩʠʥʢʣʠʥʘʣʴʥʦʡ ʟʦʥʳ ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩ 

ʦʙʱʝʡ ʵʪʘʧʥʦʩʪʴʶ ʨʘʟʚʠʪʠʷ ʊʘʜʞʠʢʩʢʦʡ ʜʝʧʨʝʩʩʠʠ. 

ɺ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʨʘʡʦʥ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʣʘʪʦʦʙʨʘʟʥʫʶ 

ʤʝʞʛʦʨʥʫʶ ʢʦʪʣʦʚʠʥʫ ʠʟʦʤʝʪʨʠʯʥʫʶ ʚ ʧʣʘʥʝ. 

ɺ ʨʝʣʴʝʬʝ ʧʣʘʪʦʦʙʨʘʟʥʦʡ ʢʦʪʣʦʚʠʥʳ ʯʝʪʢʦ ʚʳʜʝʣʷʝʪʩʷ ʪʨʠ ʨʝʟʢʦ ʨʘʟʣʠʯʥʳʭ ʪʠʧʘ: ʣʠʥʝʡʥʦ-ʛʨʷʜʦʚʳʡ, 

ʥʝʧʨʘʚʠʣʴʥʦ-ʭʦʣʤʠʩʪʳʡ ʠ ʚʦʟʚʳʰʝʥʥʦ-ʢʫʧʦʣʦʚʠʜʥʳʡ, ʛʣʘʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʪʦʨʳʭ ʥʘ ʨʠʩ. 1.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʢʪʦʥʠʢʘ, ʛʝʦʤʦʨʬʦʣʦʛʠʷ, ʣʸʩʩ, ʛʝʨʮʠʥʩʢʘʷ ʬʘʟʘ, ʧʝʨʠʦʜ, ʨʝʣʴʝʬ, ʘʣʣʶʚʠʘʣʴʥʦ-

ʧʨʦʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠ,̫ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʝ, ʰʣʝʡʬ, ʣʸʩʩʦʚʠʜʥʳʝ ʩʫʛʣʠʥʢʠ. 

 

TECTONIC AND GEOMORPHOLOGICAL FEATURES OF DANGARA VALLEY (SOUTHERN 

TAJIKISTAN)  

The results of study and research tectonics and geomorphological characteristics of Dangara valley as the 

development zone construction of highways, hydraulic and transport tunnels, irrigation systems and intensive 

agricultural land development is given in this article. Tectonics and geomorphological evolution and 

paleogeographic sedimentation of Dangara Valley in Vakhsh geosynclinal zone is closely related to the overall 

phasing of Tajik depression. 

Geomorphologically,the study area is a plateau-like intermountain basin isometric in plane. 

The plateau-like relief of depression clearly stands out sharply three different types: linear ridge, irregularly 

hilly and exalted, dome-shaped, the main characteristics are shown in picture 1. 

Keywords: tectonics, geomorphology, lyoss, Hercynian phase, period, relief, proluvial and alluvial deposits, 

sedimentation, trail, lyoss loam. 
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ʂʦʤʠʣʦʚ ʆ.ʂ. ï ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ɿʘʩʣʫʞʝʥʥʳʡ ʨʘʙʦʪʥʠʢ ʊʘʜʞʠʢʠʩʪʘʥʘ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ 

ʛʠʜʨʦʛʝʦʣʦʛʠʠ ʠ ʠʥʞʝʥʝʨʥʦʡ ʛʝʦʣʦʛʠʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʊʘʜʞʠʢʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ. E-mail: komilov011942@mail.ru . ʊʝʣʝʬʦʥ: (+992) 919-14-29-21 

 

 

ɻʀɼʈʆʃʆɻʀʏɽʉʂʀɽ ʋʉʃʆɺʀʗ ʈɸɹʆʊʓ ɼʆʈʆɾʅʓʍ ʀʉʉʂʋʉʊɺɽʅʅʓʍ 

ʉʆʆʈʋɾɽʅʀʁ ɺ ʈɽʉʇʋɹʃʀʂɽ ʊɸɼɾʀʂʀʉʊɸʅ 

 

ʉʘʡʨʘʭʤʦʥʦʚ ʈ.ʍ., ʄʘʭʤʘʜʦʚ ʐ.ʈ., ʊʦʰʦʚ ɼʞ., ɸʩʘʜʠ ʊ. 

ʊʘʜʞʠʢʩʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʄ.ʉ. ʆʩʠʤʠ 

 

ʊʝʨʨʠʪʦʨʠʷ ʊʘʜʞʠʢʠʩʪʘʥʘ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʨʘʟʣʠʯʥʳʭ ʧʦ ʨʝʣʴʝʬʫ ʯʘʩʪʝʡ: ʛʦʨʥʦʡ 

ʦʙʣʘʩʪʠ, ʛʜʝ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦ ʩʫʱʝʩʪʚʫ ʚʝʩʴ ʩʪʦʢ, ʠ ʨʘʚʥʠʥʥʦʡ, ʢʦʪʦʨʘʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʜʘʸʪ ʩʪʦʢʘ ʚʦʜʳ. 

ʉʪʦʢ ʧʦ ʩʚʦʝʡ ʧʨʠʨʦʜʝ ʷʚʣʷʝʪʩʷ ʠʥʪʝʛʨʘʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ, ʦʪʨʘʞʘʶʱʝʡ 

ʫʩʣʦʚʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚ ʮʝʣʦʤ ʧʦ ʚʩʝʤʫ ʚʦʜʦʩʙʦʨʥʦʤʫ ʙʘʩʩʝʡʥʫ. ɺʣʠʷʥʠʝ ʨʝʣʴʝʬʘ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʪʦʢʘ ʚʳʨʘʞʘʝʪʩʷ ʚ ʢʦʩʚʝʥʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʝʛʦ ʥʘ ʥʝʢʦʪʦʨʳʝ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ, ʷʚʣʷʶʱʠʝʩʷ ʚʝʜʫʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʩʪʦʢʘ. ʕʪʦ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʦʪʥʦʩʠʪʩʷ ʢ ʢʦʣʠʯʝʩʪʚʫ ʦʩʘʜʢʦʚ, ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʠʩʧʘʨʝʥʠʷ. 

ʄʦʱʥʳʝ ʛʦʨʥʳʝ ʩʠʩʪʝʤʳ ʊʘʜʞʠʢʠʩʪʘʥʘ ʠ ʠʭ ʦʪʚʝʪʚʣʝʥʠʷ ʨʘʟʜʝʣʷʶʪ ʪʝʨʨʠʪʦʨʠʶ 

ʨʝʩʧʫʙʣʠʢʠ ʥʘ ʥʝʩʢʦʣʴʢʦ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʠʭ ʦʙʣʘʩʪʝʡ, ʬʦʨʤʠʨʫʶʱʠʭ ʜʚʝ ʛʣʘʚʥʳʝ ʨʝʯʥʳʝ 

ʩʠʩʪʝʤʳ: ʨʝʢʠ ʉʳʨʜʘʨʴʶ ʠ ɸʤʫʜʘʨʳʦ. ʉʝʚʝʨʥʳʝ ʨʘʡʦʥʳ ʊʘʜʞʠʢʠʩʪʘʥʘ ʟʘʥʠʤʘʶʪ ʯʘʩʪʴ 

ʙʘʩʩʝʡʥʘ ʨ. ʉʳʨʜʘʨʴʠ ʚ ʩʨʝʜʥʝʤ ʝʝ ʪʝʯʝʥʠʠ, ʧʣʦʱʘʜʴʶ 13,4 ʪʳʩ. ʢʤ
2
, ʧʨʠʤʝʨʥʦ 10% 

ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ. ʇʨʘʢʪʠʯʝʩʢʠ ʦʩʪʘʣʴʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʩʪʨʘʥʳ ʨʘʩʧʦʣʦʞʝʥʘ ʚ 

ʙʘʩʩʝʡʥʝ ʨ. ɸʤʫʜʘʨʴʠ. ʃʠʰʴ ʉʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʡ ʇʘʤʠʨ ʦʪʥʦʩʠʪʩʷ ʢ ʙʝʩʩʪʦʯʥʳʤ ʦʙʣʘʩʪʷʤ 

(ʙʘʩʩʝʡʥʳ ʦʟʝʨʘ ʂʘʨʘʢʫʣʴ ʠ ʨʝʢʠ ʄʘʨʢʘʥʩʫ), [1] 

ɻʠʜʨʦʛʨʘʬʠʯʝʩʢʫʶ ʩʝʪʴ ʊʘʜʞʠʢʠʩʪʘʥʘ ʩʦʩʪʘʚʣʷʶʪ ʙʦʣʝʝ 25 ʪʳʩʷʯ ʨʝʢ ʦʙʱʝʡ 

ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 69,2 ʪʳʩ. ʢʤ. ʀʟ ʥʠʭ 947 ʨʝʢ ʠʤʝʶʪ ʜʣʠʥʫ ʦʪ 10 ʜʦ 100 ʢʤ, 16 ʨʝʢ - ʦʪ 100 

ʜʦ 500 ʢʤ ʠ 4 ʨʝʢʠ ʜʣʠʥʥʝʝ 500 ʢʤ. ʇʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ ʧʦʣʦʞʝʥʠʶ ʨʝʯʥʘʷ ʩʝʪʴ ʜʝʣʠʪʩʷ 

ʥʘ ʢʨʫʧʥʳʝ ʙʘʩʩʝʡʥʳ ʨʝʢ: ɿʝʨʘʚʰʘʥ, ʉʫʨʭʘʥʜʘʨʴʷ (ʨʨ.ʂʘʨʘʪʘʛ, ʐʠʨʢʝʥʪ), ʂʘʬʘʨʥʠʛʘʥ, 

ɺʘʭʰ ʠ ʇʷʥʜʞ (ɻʫʥʪ, ɹʘʨʪʘʥʛ, ʗʟʛʫʣʝʤ, ɺʘʥʯ, ʂʳʟʳʣ ʩʫ- ʶʞʥʘʷ).ʉʘʤʳʝ ʢʨʫʧʥʳʝ ʨʝʢʠ 

ʨʝʩʧʫʙʣʠʢʠ: ʨ. ʇʷʥʜʞ - 521 ʢʤ, ʨ. ɺʘʭʰ - 524 ʢʤ, ʨ. ɹʘʨʪʘʥʛ - 528 ʢʤ, ʨ. ʂʘʬʘʨʥʠʛʘʥ - 387 

ʢʤ, ʨ. ɿʝʨʘʚʰʘʥ - 310 ʢʤ (ʧʦʣʥʘʷ ʜʣʠʥʘ 877 ʢʤ), ʨ. ʉʳʨʜʘʨʴʷ ʚ ʧʨʝʜʝʣʘʭ ʨʝʩʧʫʙʣʠʢʠ ʠʤʝʝʪ 

ʧʨʦʪʷʞʝʥʥʦʩʪʴ 180 ʢʤ. ʆʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʪʠʧ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ ʨʝʢ, 

ʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨ ʧʠʪʘʥʠʷ, ʦʙʫʩʣʦʚʣʠʚʘʝʤʦʛʦ ʚʝʣʠʯʠʥʦʡ ʠ ʩʝʟʦʥʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ 

ʦʩʘʜʢʦʚ, ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʟʜʫʭʘ ʠ ʜʨʫʛʠʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ. 

ʂʨʠʪʝʨʠʠ, ʩʣʫʞʘʱʠʝ ʜʣʷ ʦʪʥʝʩʝʥʠʷ ʨʝʢʠ ʢ ʪʦʤʫ ʠʣʠ ʠʥʦʤʫ ʪʠʧʫ ʧʠʪʘʥʠʷ, 

ʜʦʩʪʘʪʦʯʥʦ ʫʩʪʦʡʯʠʚʳ ʚ ʤʥʦʛʦʣʝʪʥʝʤ ʨʘʟʨʝʟʝ, ʥʦ ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʩ ʦʩʦʙʳʤʠ ʫʩʣʦʚʠʷʤʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʦʢʘ ʤʦʛʫʪ ʟʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝʥʷʪʴʩʷ. 

ʇʦ ʪʠʧʫ ʧʠʪʘʥʠʷ ʨʝʢʠ ʊʘʜʞʠʢʠʩʪʘʥʘ ʨʘʟʜʝʣʷʪʁʩʷ ʥʘ ʯʝʪʳʨʝ ʪʠʧʘ: 

1. ʇʠʪʘʥʠʝ ʣʝʜʥʠʢʦʚʦ-ʩʥʝʛʦʚʦʝ. ʇʦʣʦʚʦʜʴʝ ʜʣʠʪʩʷ ʜʦ ʩʝʤʠ ʤʝʩʷʮʝʚ ʚ ʛʦʜʫ, 

ʥʘʠʙʦʣʴʰʠʝ ʨʘʩʭʦʜʳ ʚ ʠʶʣʝ ʠ ʘʚʛʫʩʪʝ. ʕʪʦ ʧʦʯʪʠ ʚʩʝ ʛʣʘʚʥʳʝ ʨʝʢʠ ʩʪʨʘʥʳ: ɺʘʥʯ, ʇʷʥʜʞ, 

ɿʝʨʘʚʰʘʥ. 

2. ʇʠʪʘʥʠʝ ʩʥʝʛʦʚʦ-ʣʝʜʥʠʢʦʚʦʝ. ʇʦʣʦʚʦʜʴʝ ʜʣʠʪʩʷ ʜʦ ʧʦʣʫʛʦʜʘ, ʥʘʠʙʦʣʴʰʠʝ 

ʨʘʩʭʦʜʳ ʚ ʤʘʝ ʠʣʠ ʠʶʥʝ. ʕʪʦ ʂʘʨʘʪʘʛ ʠ ʂʘʬʠʨʥʠʛʘʥ ʩ ʧʨʠʪʦʢʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ɺʘʨʟʦʙ, ʥʘ 

ʙʝʨʝʛʘʭ ʢʦʪʦʨʦʛʦ ʩʪʦʠʪ ʩʪʦʣʠʮʘ ʨʝʩʧʫʙʣʠʢʠ. 

3. ʇʠʪʘʥʠʝ ʩʥʝʛʦʚʦʝ. ʇʦʣʦʚʦʜʴʝ ʜʣʠʪʩʷ ʯʝʪʳʨʝ-ʰʝʩʪʴ ʤʝʩʷʮʝʚ, ʥʘʠʙʦʣʴʰʠʝ 

ʨʘʩʭʦʜʳ ʚ ʘʧʨʝʣʝ ʠʣʠ ʤʘʝ. ʕʪʦ ʧʨʠʪʦʢʠ ʂʘʬʠʨʥʠʛʘʥʘ, ɺʘʨʟʦʙʘ - ʃʫʯʦʙ, ʍʘʨʘʥʛʦʥ ʠ ʜʨ. 
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4. ʇʠʪʘʥʠʝ ʩʥʝʛʦ-ʜʦʞʜʝʚʦʝ ʦʙʳʯʥʦ ʫ ʨʝʢ, ʙʘʩʩʝʡʥʳ ʢʦʪʦʨʳʭ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ 

ʩʨʝʜʥʝʛʦʨʴʝ. ʇʦʣʦʚʦʜʴʝ ʜʣʠʪʩʷ ʦʢʦʣʦ ʯʝʪʳʨʝʭ ʤʝʩʷʮʝʚ, ʝʛʦ ʧʠʢ - ʚ ʘʧʨʝʣʝ. ʂ ʪʘʢʠʤ ʨʝʢʘʤ 

ʦʪʥʦʩʷʪʩʷ ʂʳʟʳʣʩʫ-ʶʞʥʘʷ, ʗʭʩʫ, ʊʘʠʨʩʫ. 

ʕʪʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʨʠʤʝʥʠʤʘ ʢ ʧʦʩʪʦʷʥʥʦ ʜʝʡʩʪʚʫʶʱʠʤ ʚʦʜʦʪʦʢʘʤ. ɹʘʩʩʝʡʥʳ 

ʢʨʫʧʥʳʭ ʨʝʢ, ʦʩʦʙʝʥʥʦ ʚ ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ, ʟʥʘʯʠʪʝʣʴʥʦ ʠʟʨʝʟʘʥʳ ʢʘʢ ʥʝʙʦʣʴʰʠʤʠ 

ʧʦʩʪʦʷʥʥʳʤʠ ʚʦʜʦʪʦʢʘʤʠ, ʪʘʢ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʚʨʝʟʘʤʠ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ. 

ʇʝʨʠʦʜ ʩʪʦʢʘ ʚʨʝʟʦʚ ʠ ʥʝʙʦʣʴʰʠʭ ʚʦʜʦʪʦʢʦʚ ʦʛʨʘʥʠʯʝʥ ʧʝʨʠʦʜʦʤ ʩʥʝʛʦʪʘʷʥʠʷ ʠ 

ʚʳʧʘʜʝʥʠʷ ʜʦʞʜʝʡ. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʦʪʣʠʯʠʡ ʥʘʰʠʭ ʛʦʨʥʳʭ ʨʝʢ ʦʪ ʨʘʚʥʠʥʥʳʭ ʷʚʣʷʝʪʩʷ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʠ ʙʫʨʥʦʝ ʧʦʣʦʚʦʜʴʝ. ɿʘ ʵʪʦʪ ʧʝʨʠʦʜ ʧʦ ʨʝʢʘʤ ʧʨʦʭʦʜʠʪ 70-90% ʛʦʜʦʚʦʛʦ 

ʩʪʦʢʘ. 

ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʨʝʞʠʤʘ ʙʦʣʴʰʠʥʩʪʚʘ ʨʝʢ ʠ ʚʨʝʤʝʥʥʳʭ ʚʦʜʦʪʦʢʦʚ 

ʷʚʣʷʝʪʩʷ ʧʨʦʷʚʣʝʥʠʝ ʩʝʣʝʚʳʭ ʷʚʣʝʥʠʡ, ʯʝʤʫ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʘʣʠʯʠʝ ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ 

ʵʪʠʭ ʷʚʣʝʥʠʡ ʬʘʢʪʦʨʦʚ. 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʜʦʨʦʛ ʚʦʜʦʧʨʦʧʫʩʢʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʨʘʩʩʯʠʪʳʚʘʶʪ ʥʘ ʧʨʦʧʫʩʢ 

ʤʘʢʩʠʤʘʣʴʥʳʭ ʨʘʩʭʦʜʦʚ ʚʦʜʳ ʨʝʜʢʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʧʨʝʚʳʰʝʥʠʷ. 

ʄʥʦʛʦʦʙʨʘʟʠʝ ʪʠʧʦʚ ʧʠʪʘʥʠʷ ʠ ʚʥʦʩʠʤʳʝ ʚ ʥʠʭ ʤʝʩʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʦʩʦʙʝʥʥʦʩʪʠ 

ʪʨʝʙʫʶʪ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʨʘʩʯʸʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʦʢʘ ʠ 

ʩʦʟʜʘʶʪ ʦʧʨʝʜʝʣʸʥʥʳʝ ʪʨʫʜʥʦʩʪʠ ʚ ʨʝʘʣʠʟʘʮʠʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʨʘʩʯʸʪʦʚ ʧʨʠ ʦʙʦʩʥʦʚʘʥʠʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʚʦʟʚʦʜʠʤʳʭ ʧʨʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʠ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ. 

ʇʨʦʙʣʝʤ ʤʝʥʴʰʝ, ʝʩʣʠ ʩʦʦʨʫʞʝʥʠʝ ʧʣʘʥʠʨʫʝʪʩʷ ʩʪʨʦʠʪʴ ʥʘ ʚʦʜʦʪʦʢʝ, 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʨʝʞʠʤ ʢʦʪʦʨʦʛʦ ʠʟʫʯʝʥ. ʆʜʥʘʢʦ, ʠ ʟʜʝʩʴ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦʟʥʠʢʘʶʪ 

ʪʨʫʜʥʦʩʪʠ ʠʟ-ʟʘ ʨʝʟʢʦʛʦ ʩʦʢʨʘʱʝʥʠʷ ʚ ʧʦʩʪʩʦʚʝʪʩʢʠʡ ʧʝʨʠʦʜ ʥʘʙʣʶʜʘʪʝʣʴʥʦʡ ʩʝʪʠ, 

ʫʭʫʜʰʠʣʦʩʴ ʠ ʢʘʯʝʩʪʚʦ ʥʘʙʣʶʜʝʥʠʡ. ʂ ʪʦʤʫ ʞʝ ʧʨʦʭʦʜʷʱʠʝ ʧʦ ʨʝʢʘʤ ʤʘʢʩʠʤʫʤʳ 

ʤʦʱʥʳʭ ʩʝʣʝʚʳʭ ʧʦʪʦʢʦʚ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʧʦʩʪʘʭ ʥʝ ʠʟʤʝʨʷʶʪʩʷ. 

ɺ ʢʦʥʮʝ 60-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʚʦʜʥʦʛʦ 

ʢʘʜʘʩʪʨʘ ʊʘʜʞʠʢʠʩʪʘʥʘ ʥʘ ʦʩʥʦʚʝ ʥʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʚʦʜʦʪʦʢʦʚ ʩ ʧʣʦʱʘʜʷʤʠ ʚʦʜʦʩʙʦʨʘ 

ʙʦʣʝʝ 10 ʢʤ
2
, ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʘʩʭʦʜʘ ʚʦʜʳ, 

ʫʯʠʪʳʚʘʶʱʘʷ ʩʤʝʰʘʥʥʳʝ ʪʠʧʳ ʧʠʪʘʥʠʷ, ʥʦ ʙʝʟ ʫʯʝʪʘ ʩʝʣʝʥʦʩʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʨʝʢʠ. ʂ 

ʩʦʞʘʣʝʥʠʶ, ʧʦʩʣʝ ʜʦʧʦʣʥʝʥʠʷ ʨʷʜʘ ʥʘʙʣʶʜʝʥʠʡ, ʵʪʘ ʤʝʪʦʜʠʢʘ ʥʝ ʫʪʦʯʥʷʣʘʩʴ ʠʟ-ʟʘ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʠʜʘ ʪʨʫʜʥʦʩʪʝʡ. 

ɼʣʷ ʥʝʠʟʫʯʝʥʥʳʭ ʚʦʜʦʪʦʢʦʚ ʩ ʧʣʦʱʘʜʴʶ ʚʦʜʦʩʙʦʨʘ ʤʝʥʝʝ 100 ʢʤ
2
, ʛʜʝ 

ʤʘʢʩʠʤʘʣʴʥʳʡ ʩʪʦʢ ʬʦʨʤʠʨʫʝʪʩʷ ʧʨʠ ʚʳʧʘʜʝʥʠʠ ʣʠʚʥʝʡ, ʚ ʩʦʚʝʪʩʢʠʡ ʧʝʨʠʦʜ ʜʣʷ ʚʩʝʡ 

ʪʝʨʨʠʪʦʨʠʠ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ çʋʢʘʟʘʥʠʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʨʘʩʯʸʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢè ʩ 

ʫʯʸʪʦʤ ʚʩʝʭ ʬʘʢʪʦʨʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʜʦʞʜʝʚʦʛʦ ʩʪʦʢʘ ʠ ʩʧʝʮʠʬʠʢʠ 

ʨʘʡʦʥʦʚ. ʕʪʠ çʋʢʘʟʘʥʠʷè ʚ ʜʘʣʴʥʝʡʰʝʤ ʙʳʣʠ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʠʟʤʝʥʝʥʳ, ʧʨʠ ʵʪʦʤ 

ʩʫʱʝʩʪʚʝʥʥʳʝ ʧʦʧʨʘʚʢʠ ʥʝ ʙʳʣʠ ʚʥʝʩʝʥʳ, ʙʦʣʝʝ ʪʦʛʦ, ʧʨʝʜʳʜʫʱʘʷ ʤʝʪʦʜʠʢʘ ʙʦʣʝʝ 

ʧʨʘʢʪʠʯʥʘ ʚ ʧʨʠʤʝʥʝʥʠʠ ʠ ʚ ʥʝʡ ʨʝʢʦʤʝʥʜʫʝʤʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʩʪʦʢʘ ʦʪʨʘʞʘʝʪ ʙʦʣʴʰʝ 

ʬʘʢʪʦʨʦʚ, ʦʪ ʢʦʪʦʨʳʭ ʦʥ ʟʘʚʠʩʠʪ. 

ʅʝʢʦʪʦʨʳʝ ʟʘʪʨʫʜʥʝʥʠʷ ʚʦʟʥʠʢʘʶʪ ʚ ʧʨʠʥʷʪʠʠ ʨʘʩʯʸʪʥʳʭ ʟʥʘʯʝʥʠʡ ʩʫʪʦʯʥʦʛʦ 

ʤʘʢʩʠʤʫʤʘ ʦʩʘʜʢʦʚ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʚ ʨʘʩʯʸʪʘʭ, ʧʦʩʢʦʣʴʢʫ ʦʩʥʘʱʝʥʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ 

ʤʝʪʝʦʩʪʘʥʮʠʷʤʠ ʥʝʜʦʩʪʘʪʦʯʥʘ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ 

ʜʘʥʥʳʭ ʙʣʠʞʘʡʰʠʭ ʢ ʠʩʩʣʝʜʫʝʤʦʤʫ ʦʙʲʝʢʪʫ ʤʝʪʝʦʩʪʘʥʮʠʡ ʠ ʠʭ ʚʦʟʤʦʞʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʘʩʯʝʪʘʭ. 

ʉʢʘʟʘʥʥʦʝ ʚʳʰʝ ʦʪʥʦʩʠʪʩʷ ʢ ʦʧʨʝʜʝʣʝʥʠʶ, ʞʠʜʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʩʝʣʝʚʦʛʦ ʧʦʪʦʢʘ ʠ 

ʢ ʨʝʢʘʤ, ʛʜʝ ʦʪʩʫʪʩʪʚʫʶʪ ʩʝʣʠ. 

ʄʝʪʦʜʠʢʠ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʪʚʸʨʜʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʩʝʣʝʚʳʭ ʧʦʪʦʢʦʚ ʨʘʟʨʘʙʦʪʘʥʳ ʚ 

ʩʦʚʝʪʩʢʠʡ ʧʝʨʠʦʜ ʢʘʚʢʘʟʩʢʠʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ, ʦʥʠ ʦʪʨʘʞʘʶʪ ʦʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ 

ʩʝʣʝʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʜʦʩʪʫʧʥʳ ʚ ʧʨʠʤʝʥʝʥʠʠ. ʇʝʨʠʦʜʠʯʝʩʢʠ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʝ 
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ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʨʘʩʭʦʜʦʚ ʩʝʣʝʚʳʭ ʧʦʪʦʢʦʚ ʛʨʦʤʦʟʜʢʠ ʠ ʪʨʝʙʫʶʪ ʠʩʭʦʜʥʳʭ 

ʥʘʪʫʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʢʦʪʦʨʳʝ ʦʪʩʫʪʩʪʚʫʶʪ. ɸʧʨʦʙʠʨʦʚʘʥʠʝ ʵʪʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦʢʘʟʘʣʦ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʩʭʦʞʜʝʥʠʝ ʩ ʥʘʪʫʨʥʳʤʠ ʜʘʥʥʳʤʠ. 

ʇʨʦʚʦʜʠʤʳʝ ʨʘʩʯʸʪʳ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʤʘʢʩʠʤʘʣʴʥʳʭ ʨʘʩʭʦʜʦʚ ʚʦʜʳ ʜʣʷ 

ʦʙʦʩʥʦʚʘʥʠʷ ʨʘʟʤʝʨʦʚ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʩʦʧʦʩʪʘʚʣʷʶʪʩʷ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʧʦʣʝʚʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʚʦʜʦʪʦʢʦʚ. ɺ ʨʫʩʣʘʭ ʚʦʜʦʪʦʢʦʚ ʦʙʷʟʘʪʝʣʴʥʦ ʦʩʪʘʶʪʩʷ ʩʣʝʜʳ 

ʧʘʚʦʜʢʦʚ ʨʝʜʢʦʡ ʧʦʚʪʦʨʷʝʤʦʩʪʠ, ʧʦ ʢʦʪʦʨʳʤ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʤʦʞʥʦ ʩʫʜʠʪʴ ʦ ʚʝʣʠʯʠʥʝ 

ʧʨʦʰʝʜʰʝʛʦ ʨʘʩʭʦʜʘ. ʅʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʠ ʦʧʨʦʩ ʩʪʘʨʦʞʠʣʦʚ, ʧʦʢʘʟʳʚʘʶʱʠʭ, ʜʦ 

ʢʘʢʦʡ ʦʪʤʝʪʢʠ ʧʦʜʥʠʤʘʣʩʷ ʫʨʦʚʝʥʴ ʚʦʜʳ. ʅʘ ʦʩʥʦʚʝ ʧʦʣʝʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʦʚʦʜʠʪʩʷ 

ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʚ ʨʘʩʯʸʪʘʭ. 

ʅʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʠʤʝʶʪ ʨʘʩʯʸʪʳ ʛʣʫʙʠʥʳ ʤʝʩʪʥʦʛʦ ʨʘʟʤʳʚʘ ʫ ʢʦʥʩʪʨʫʢʮʠʡ 

ʩʦʦʨʫʞʝʥʠʡ, ʧʦʜʚʝʨʛʘʶʱʠʭʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʚʦʜʥʦʛʦ ʧʦʪʦʢʘ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʦ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʨʝʤʝʥʠ ʧʨʠ ʟʘʛʣʫʙʣʝʥʠʠ ʵʣʝʤʝʥʪʦʚ 

ʩʦʦʨʫʞʝʥʠʡ ʚ ʨʫʩʣʘ ʚʦʜʦʪʦʢʦʚ, ʥʝ ʫʯʠʪʳʚʘʣʠʩʴ ʝʩʪʝʩʪʚʝʥʥʳʝ ʨʫʩʣʦʚʳʝ ʜʝʬʦʨʤʘʮʠʠ, 

ʧʨʦʠʩʭʦʜʷʱʠʝ ʥʘ ʧʠʢʝ ʧʘʚʦʜʢʘ. ʉʫʱʝʩʪʚʫʶʱʘʷ ʤʝʪʦʜʠʢʘ, ʭʦʪʷ ʠ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʜʘʸʪ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʚʧʦʣʥʝ ʧʨʠʝʤʣʝʤʘ, ʪ.ʢ. ʩʨʘʚʥʠʚʘʣʘʩʴ ʩ ʥʘʪʫʨʥʳʤʠ ʜʘʥʥʳʤʠ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʧʦʩʪʦʚ ʧʦ ʩʦʚʤʝʱʸʥʥʳʤ ʧʨʦʬʠʣʷʤ ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʡ, ʠʟʤʝʨʷʝʤʳʤ 

ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʧʘʚʦʜʢʦʚ. 

ʄʝʪʦʜʠʢʠ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʛʣʫʙʠʥʳ ʤʝʩʪʥʦʛʦ ʨʘʟʤʳʚʘ ʧʨʝʪʝʨʧʝʚʘʣʠ ʤʥʦʛʦ 

ʠʟʤʝʥʝʥʠʡ ʠ ʧʦʨʦʡ çʩʪʘʚʠʣʠ ʚ ʪʫʧʠʢè. ʅʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʘ ʤʝʪʦʜʠʢʘ, ʠʟʣʦʞʝʥʥʘʷ ʚ ɺʉʅ 

62-69 çʊʝʭʥʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʧʦ ʨʘʩʯʝʪʫ ʤʝʩʪʥʦʛʦ ʨʘʟʤʳʚʘ ʫ ʦʧʦʨ ʤʦʩʪʦʚ, 

ʩʪʨʫʝʥʘʧʨʘʚʣʷʶʱʠʭ ʜʘʤʙ ʠ ʪʨʘʚʝʨʩʦʚè. ɺʦ ʚʥʦʚʴ ʨʘʟʨʘʙʦʪʘʥʥʦʤ ʥʦʨʤʘʪʠʚʥʦʤ ʜʦʢʫʤʝʥʪʝ 

ʉʇ 32-102-95 çʉʦʦʨʫʞʝʥʠʷ ʤʦʩʪʦʚʳʭ ʧʝʨʝʭʦʜʦʚ ʠ ʧʦʜʪʦʧʣʷʝʤʳʭ ʥʘʩʳʧʝʡ. ʄʝʪʦʜʳ 

ʨʘʩʯʝʪʘ ʤʝʩʪʥʳʭ ʨʘʟʤʳʚʦʚè ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʳ ʵʪʠ ʬʦʨʤʫʣʳ, ʫʩʣʦʞʥʠʚ ʧʨʦʮʝʩʩ ʨʘʩʯʝʪʦʚ 

ʚʚʝʜʝʥʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʥʦ ʢʘʢ ʧʦʢʘʟʘʣʠ ʩʨʘʚʥʠʪʝʣʴʥʳʝ ʨʘʩʯʝʪʳ, 

ʢʦʥʝʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʪʣʠʯʘʶʪʩʷ. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʧʨʝʜʣʦʞʝʥʥʘʷ ʉ.ʊ. ɸʣʪʫʥʠʥʳʤ ʬʦʨʤʫʣʘ ʨʘʩʯʝʪʘ ʤʝʩʪʥʦʛʦ ʨʘʟʤʳʚʘ ʫ 

ʧʨʦʜʦʣʴʥʳʭ ʩʦʦʨʫʞʝʥʠʡ (ʙʝʨʝʛʦʫʢʨʝʧʠʪʝʣʴʥʳʭ ʜʘʤʙ), ʥʝ ʧʨʝʪʝʨʧʝʚʘʣʘ ʥʠʢʘʢʠʭ 

ʠʟʤʝʥʝʥʠʡ. ʇʨʝʜʣʘʛʘʝʤʘʷ ʜʣʷ ʪʘʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʬʦʨʤʫʣʘ ʜʨʫʛʠʭ ʘʚʪʦʨʦʚ, ʧʨʠʤʝʥʠʤʘ 

ʣʠʰʴ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦʤ ʩʪʝʩʥʝʥʠʠ ʚʦʜʥʦʛʦ ʧʦʪʦʢʘ, ʯʪʦ ʥʝ ʚʩʝʛʜʘ ʧʨʦʠʩʭʦʜʠʪ. 

ʂʘʢ ʧʦʢʘʟʘʣʘ ʧʨʘʢʪʠʢʘ ʨʘʩʯʸʪʦʚ, ʚʝʣʠʯʠʥʘ ʨʘʟʤʳʚʘ ʫ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʦʧʦʨ ʟʘʚʠʩʠʪ, 

ʚ ʦʩʥʦʚʥʦʤ, ʦʪ ʝʝ ʨʘʟʤʝʨʦʚ ʠ ʬʦʨʤʳ, ʫ ʧʨʦʜʦʣʴʥʳʭ ʩʦʦʨʫʞʝʥʠʡ - ʦʪ ʩʢʦʨʦʩʪʝʡ ʧʦʪʦʢʘ, 

ʫʛʣʘ ʝʛʦ ʧʦʜʭʦʜʘ ʢ ʥʝʤʫ ʠ ʩʣʘʛʘʶʱʝʛʦ ʛʨʫʥʪʘ ʨʫʩʣʘ. 

ɺʚʦʜʠʤʘʷ ʥʘ ʧʨʘʢʪʠʢʝ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʚ ʤʝʪʦʜʠʢʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ 

ʨʘʩʯʝʪʦʚ, ʦʩʥʦʚʘʥʘ ʥʘ ʵʧʠʟʦʜʠʯʝʩʢʠʭ ʚʠʟʫʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʷʭ ʟʘ ʨʘʙʦʪʦʡ ʩʦʦʨʫʞʝʥʠʡ. ʂ 

ʩʦʞʘʣʝʥʠʶ, ʠʟ-ʟʘ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ, ʦʪʩʫʪʩʪʚʫʝʪ ʙʘʟʘ ʜʣʷ ʪʱʘʪʝʣʴʥʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʨʘʙʦʪʳ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ, ʧʨʠ 

ʧʨʦʭʦʞʜʝʥʠʠ ʚʦʣʥʳ ʧʘʚʦʜʢʦʚ ʜʘʞʝ ʧʨʠ ʨʷʜʦʚʳʭ ʩʠʪʫʘʮʠʷʭ. ɸ ʵʪʦ ʧʦʟʚʦʣʠʣʦ ʙʳ 

ʨʘʟʨʘʙʦʪʘʪʴ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʊʘʜʞʠʢʠʩʪʘʥʘ ʩʚʦʠ ʤʝʪʦʜʠʢʠ 

ʨʘʩʯʝʪʦʚ. 

ʆʩʪʨʦ ʩʪʦʷʪ ʚʦʧʨʦʩʳ ʦ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʤʦʩʪʦʚ ʯʝʨʝʟ ʩʝʣʝʚʳʝ ʚʦʜʦʪʦʢʠ ʠ ʪʠʧ 

ʢʨʝʧʣʝʥʠʷ ʙʝʨʝʛʦʟʘʱʠʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ. 

ɿʘʢʘʟʯʠʢʠ ʟʘʯʘʩʪʫʶ ʥʝ ʞʝʣʘʶʪ ʧʨʠʥʠʤʘʪʴ ʧʨʦʝʢʪʥʳʝ ʨʝʰʝʥʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʩʪʨʦʠʪʝʣʴʥʳʤʠ ʥʦʨʤʘʤʠ ʠ ʧʦʜʪʚʝʨʞʜʝʥʥʳʤʠ ʦʧʳʪʦʤ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ. ʆʙʲʷʩʥʷʶʪ ʵʪʦ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ʩʨʝʜʩʪʚ 

ʥʘ ʤʦʤʝʥʪ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʥʘʜʝʞʜʦʡ ʠʭ ʚʳʜʝʣʝʥʠʷ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʚ ʙʫʜʫʱʝʤ ʧʨʠ 

ʨʘʟʨʫʰʝʥʠʠ. 

ʇʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʜʦʨʦʛ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʥʘ ʥʠʭ ʧʦ ʨʝʯʥʦʡ ʜʦʣʠʥʝ, 

ʧʨʠʭʦʜʠʪʩʷ ʚʳʧʦʣʥʷʪʴ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʟʝʤʣʷʥʳʭ ʠ ʫʢʨʝʧʠʪʝʣʴʥʳʭ ʨʘʙʦʪ. ʇʨʠ ʵʪʦʤ 

ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴʩʷ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʛʦʨʥʳʭ ʨʝʢ. ʕʪʠ ʦʩʦʙʝʥʥʦʩʪʠ 
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ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʙʦʣʴʰʠʭ ʩʢʦʨʦʩʪʷʭ ʪʝʯʝʥʠʷ (ʦʪ 1,5-3 ʤ/ʩ ʚ ʤʝʞʝʥʴ ʜʦ 8-10 ʤ/ʩ ʚ ʧʘʚʦʜʢʠ), 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʣʝʙʘʥʠʷʭ ʨʘʩʭʦʜʦʚ ʚʦʜʳ (ʦʪ 10-50 ʚ ʤʝʞʝʥʴ ʜʦ 250-900.ʤ
3
/ʩ ʚ ʧʘʚʦʜʢʠ), 

ʠʟʤʝʥʝʥʠʠ ʛʣʫʙʠʥʳ ʧʦʪʦʢʘ (ʦʪ 0,5-1,5 ʤ ʚ ʤʝʞʝʥʴ ʜʦ 3-6 ʤ ʚ ʧʘʚʦʜʢʠ ʧʨʠ ʨʝʟʢʦʤ ʧʦʜʲʝʤʝ 

ʫʨʦʚʥʷ ʚʦʜʳ). 

ɺʩʝ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʤʳʚʘʤ ʙʝʨʝʛʦʚ ʠ ʨʘʟʨʫʰʝʥʠʶ ʙʝʨʝʛʦʫʢʨʝʧʣʝʥʠʷ, ʯʪʦ 

ʚʳʟʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʝʞʝʛʦʜʥʦ ʧʨʦʚʦʜʠʪʴ ʜʦʨʦʛʦʩʪʦʷʱʠʝ ʤʝʨʦʧʨʠʷʪʠʷ 

ʧʦ ʠʭ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ. 

ɼʦʨʦʛʫ, ʧʨʦʭʦʜʷʱʫʶ ʧʦ ʜʦʣʠʥʝ, ʚʩʝʛʜʘ ʞʝʣʘʪʝʣʴʥʦ ʨʘʩʧʦʣʘʛʘʪʴ ʚʳʰʝ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʚʦʜʳ ʚ ʨʝʢʝ ʥʘ ʪʘʢʦʤ ʨʘʩʩʪʦʷʥʠʠ, ʯʪʦʙʳ ʠʩʢʣʶʯʠʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʤʳʚʘ ʟʝʤʣʷʥʦʛʦ ʧʦʣʦʪʥʘ. ɺ ʫʟʢʠʭ, ʩʪʝʩʥʝʥʥʳʭ ʜʦʣʠʥʘʭ ʩ ʦʯʝʥʴ ʢʨʫʪʳʤʠ 

ʩʢʘʣʴʥʳʤʠ ʩʢʣʦʥʘʤʠ, ʟʝʤʣʷʥʦʝ ʧʦʣʦʪʥʦ ʠʥʦʛʜʘ ʧʨʠʭʦʜʠʪʩʷ ʨʘʟʤʝʱʘʪʴ ʦʯʝʥʴ ʙʣʠʟʢʦ ʢ 

ʚʦʜʦʪʦʢʫ. ʈʝʯʥʦʡ ʦʪʢʦʩ ʟʝʤʣʷʥʦʛʦ ʧʦʣʦʪʥʘ ʚ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʧʦʜʚʝʨʛʘʝʪʩʷ ʦʧʘʩʥʦʩʪʠ 

ʧʦʜʤʳʚʘ ʠ ʝʛʦ ʧʨʠʭʦʜʠʪʩʷ ʦʯʝʥʴ ʥʘʜʝʞʥʦ ʫʢʨʝʧʣʷʪʴ. ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʚʦʟʥʠʢʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʩʧʨʷʤʣʝʥʠʠ ʨʫʩʣʘ ʨʝʢʠ. 

ɹʝʨʝʛʦʫʢʨʝʧʠʪʝʣʴʥʳʝ ʩʦʦʨʫʞʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʤʦʩʪʦʚʳʭ 

ʧʝʨʝʭʦʜʦʚ, ʚ ʥʘʰʝʡ ʨʝʩʧʫʙʣʠʢʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʠ ʜʦʩʪʘʪʦʯʥʦ ʨʘʟʥʦʦʙʨʘʟʥʳ. 

ɿʘʯʘʩʪʫʶ ʥʘ ʙʦʣʴʰʠʭ ʚʦʜʦʪʦʢʘʭ (ʨ.ʨ. ɺʘʨʟʦʙ ʠ ɼʫʰʘʥʙʠʥʢʘ, ʂʘʬʝʨʥʠʛʘʥ, ʉʳʨʜʘʨʴʷ, ɺʘʭʰ 

ʠ ʜʨ.) ʧʨʠʤʝʥʝʥʳ ʨʘʟʥʳʝ ʪʠʧʳ ʙʝʨʝʛʦʫʢʨʝʧʣʝʥʠʡ. ɺ ʦʩʥʦʚʥʦʤ ʙʝʨʝʛʦʫʢʨʝʧʠʪʝʣʴʥʳʝ 

ʩʦʦʨʫʞʝʥʠʷ ʚ ʨʝʢʘʭ ʨʝʩʧʫʙʣʠʢʠ ʩʦʦʨʫʞʘʶʪʩʷ ʠʟ ʙʝʪʦʥʘ ʠ ʞʝʣʝʟʦʙʝʪʦʥʘ. ɺ ʧʦʩʣʝʜʥʠʝ 

ʛʦʜʳ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʠʣʠʩʴ ʫʢʨʝʧʣʝʥʠʷ ʠʟ ʢʘʤʥʷ, ʛʘʙʠʦʥʦʚ ʠ ʤʘʪʨʘʩʦʚ 

ʈʝʥʦ, ʢʦʪʦʨʳʝ ʚ ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʠ ʚʳʪʝʩʥʠʣʠ ʙʝʪʦʥ ʠ ʞʝʣʝʟʦʙʝʪʦʥ ʟʘ ʩʯʝʪ ʨʷʜʘ 

ʧʨʝʠʤʫʱʝʩʪʚ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʡ ʫʢʨʝʧʣʝʥʠʷ ʠ ʠʭ 

ʚʦʟʤʦʞʥʦ ʙʦʣʝʝ ʥʘʜʝʞʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʠʪʴ ʠ ʧʨʠʤʝʥʷʪʴ ʫʢʨʝʧʣʝʥʠʷ ʠʟ 

ʧʣʘʩʪʠʢʦʚʳʭ ʠ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʰʧʫʥʪʦʚ, ʛʝʦʨʝʰʝʪʦʢ, ʛʝʦʤʘʪʦʚ, ʩʪʝʢʣʦʧʣʘʩʪʠʢʦʚʳʭ 

ʘʨʤʘʪʫʨ, ʬʠʙʨʦʙʝʪʦʥʦʚ ʠ ʜʨʫʛʠʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ɺ ʧʨʦʰʣʦʤ, ʜʦ 60-ʭ ʛʦʜʦʚ" XX ʚʝʢʘ, ʥʘ ʨʝʢʘʭ" ʉʨʝʜʥʝʡ ɸʟʠʠ ʧʨʠʤʝʥʷʣʠʩʴ ʩʠʧʘʡʥʳʝ 

ʢʣʘʜʢʠ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʙʨʝʚʝʥʯʘʪʦʛʦ ʢʘʨʢʘʩʘ - ʪʨʝʭʥʦʛʠʭ ʠʣʠ ʯʝʪʳʨʝʭʥʦʛʠʭ ʩʠʧʘʝʚ, 

ʟʘʧʦʣʥʝʥʥʳʭ ʢʘʤʝʥʥʦ-ʭʚʦʨʦʩʪʷʥʦʡ ʢʣʘʜʢʦʡ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʵʪʠʭ ʩʦʦʨʫʞʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʭʦʨʦʰʦ ʩʦʭʨʘʥʠʣʠʩʴ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ, ʠ ʚʳʧʦʣʥʷʶʪ ʩʚʦʶ ʬʫʥʢʮʠʶ. ʅʘ ʦʩʥʦʚʘʥʠʠ 

ʵʪʦʛʦ, ʚʦʟʤʦʞʥʦ ʝʩʪʴ ʩʤʳʩʣ ʧʨʠ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʧʦʪʦʢʘ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʦʪ ʨʘʟʤʳʚʘ 

ʙʝʨʝʛʦʚ, ʚʝʨʥʫʪʴʩʷ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ ʠ ʧʨʠʤʝʥʝʥʠʶ ʩʠʧʘʝʚ ʥʘ ʦʪʜʝʣʴʥʳʭ ʨʝʢʘʭ, 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʠʭ ʢʦʥʩʪʨʫʢʮʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ 

ʪʝʭʥʦʣʦʛʠʡ. 
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ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʠ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʩʦʦʨʫʞʝʥʠ,̫ 
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HYDROLOGICAL CONDITIONS OF WORK OF ROAD ARTISTIC STRUCTURES IN THE REPUBLIC 

OF TAJIKISTAN  

It is being considered the hydrological and hydraulic working conditions of artificial constructions on the 

road in this article. On the base of analyses it has been revealed that early methods of calculations based on the 

episodic and visual observations over the works of constructions which create certain difficulties in the 

implementation of calculations when justifying artificial constructions, erected during the building of roads and 

railways. 

Key words: hydrological and hydraulic conditions, artificial constructions, design, mudflow phenomena, 

bridge crossings. 
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ʉʝʡʩʤʦʠʟʦʣʷʮʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʩʧʦʩʦʙʦʚ ʦʙʝʩʧʝʯʝʥʠʷ 

ʩʝʡʩʤʦʩʪʦʡʢʦʩʪʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. ɺ ʤʠʨʝ ʧʦʩʪʨʦʝʥʦ ʦʢʦʣʦ 4500 

ʩʝʡʩʤʦʠʟʦʣʠʨʦʚʘʥʥʳʭ ʦʙʲʝʢʪʦʚ. ʉʝʡʩʤʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ, ʜʣʷ 

ʨʝʰʝʥʠʷ ʢʦʪʦʨʦʡ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʠʩʪʝʤʫ ʩʝʡʩʤʦʟʘʱʠʪʳ. ʉʝʡʩʤʦʠʟʦʣʷʮʠʷ 

ʩʯʠʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʩʝʡʩʤʦʟʘʱʠʪʳ ʟʜʘʥʠʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʩʣʫʯʘʝ ʤʘʢʩʠʤʘʣʴʥʦʡ, ʠʥʳʤʠ ʩʣʦʚʘʤʠ, ʨʘʩʯʸʪʥʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ 

ʥʘʛʨʫʟʢʠ, ʚ ʟʜʘʥʠʠ ʚʩʝʛʜʘ ʙʫʜʫʪ ʧʦʚʨʝʞʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʩʥʠʞʘʶʪ ʝʛʦ ʞʸʩʪʢʦʩʪʴ ʠ 

ʧʨʦʯʥʦʩʪʴ. ʇʨʝʜʩʢʘʟʘʪʴ ʪʦʯʥʦ ʭʘʨʘʢʪʝʨ ʠ ʜʣʠʪʝʣʴʥʦʩʪʴ ʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ, ʢʘʢ ʠ 

ʧʨʦʠʩʭʦʜʷʱʠʝ ʧʨʦʮʝʩʩʳ ʚ ʢʦʥʩʪʨʫʢʮʠʷʭ ʙʝʟ ʦʧʨʝʜʝʣʸʥʥʳʭ ʜʦʧʫʱʝʥʠʡ ʥʝʚʦʟʤʦʞʥʦ. ʕʪʠ 

ʜʦʧʫʱʝʥʠʷ ʚ ʩʪʨʦʠʪʝʣʴʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʜʘʭ ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʥ ʠʤʝʶʪ ʩʚʦʠ ʦʪʣʠʯʠʷ. ʀʟ-

ʟʘ ʵʪʦʛʦ ʨʘʩʯʸʪ ʩʝʡʩʤʦʩʪʦʡʢʦʩʪʠ ʥʝʣʴʟʷ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʜʦʩʪʦʚʝʨʥʳʡ ʨʝʟʫʣʴʪʘʪ, ʘ ʣʠʰʴ 

ʢʘʢ ʧʨʠʙʣʠʞʸʥʥʫʶ ʦʮʝʥʢʫ [1]. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʨʝʜʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʦʙʣʘʩʪʝʡ ʙʳʚʰʝʛʦ ʉʉʉʈ ʊʘʜʞʠʢʠʩʪʘʥ ï 

ʩʘʤʘʷ ʩʝʡʩʤʦʘʢʪʠʚʥʘʷ ʦʙʣʘʩʪʴ. ɿʜʝʩʴ ʥʘ ʥʝʙʦʣʴʰʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩʦʩʨʝʜʦʪʦʯʠʣʠʩʴ ʨʝʜʢʠʝ 

ʧʦ ʩʚʦʝʡ ʥʝʧʦʚʪʦʨʠʤʦʩʪʠ ʩʝʡʩʤʠʯʝʩʢʠʝ ʦʯʘʛʠ. ʉʚʝʜʝʥʠʷ ʥʘʫʯʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʦ ʩʠʣʴʥʳʭ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷʭ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʥʘʯʘʣʠ ʩʦʙʠʨʘʪʴʩʷ ʛʝʦʣʦʛʘʤʠ ʠ ʛʝʦʛʨʘʬʘʤʠ 

ʥʘʯʠʥʘʷ ʩ 1895 ʛʦʜʘ.  

ʇʦʜʣʠʥʥʳʤʠ ʢʘʪʘʩʪʨʦʬʘʤʠ ʠʟ ʚʩʝʭ ʧʨʦʠʩʭʦʜʷʱʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʊʘʜʞʠʢʠʩʪʘʥʘ ʦʢʘʟʘʣʠʩʴ ʪʨʠ: ʂʘʨʘʪʘʛʩʢʦʝ, ʉʘʨʝʟʩʢʦʝ ʠ ʍʘʠʪʩʢʦʝ [2]. 

ʀʜʝʷ ʩʝʡʩʤʦʠʟʦʣʷʮʠʠ ʨʦʞʜʝʥʘ ʤʥʦʛʦ ʚʝʢʦʚ ʪʦʤʫ ʥʘʟʘʜ, ʥʦ ʢʘʢ ʧʨʘʢʪʠʯʝʩʢʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʩʬʦʨʤʠʨʦʚʘʣʦʩʴ ʪʦʣʴʢʦ ʟʘ ʧʦʩʣʝʜʥʠʝ 30-40 ʣʝʪ. ʅʦ ʫʞʝ 

ʩʝʡʯʘʩ ʤʥʦʛʠʝ ʩʧʝʮʠʘʣʠʩʪʳ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʚ ʩʝʡʩʤʦʦʧʘʩʥʳʭ ʨʘʡʦʥʘʭ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʞʠʣʴʷ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʡʩʤʦʠʟʦʣʷʮʠʠ ʥʝʜʦʧʫʩʪʠʤʦ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʣʫʯʘʝʚ ʣʶʜʠ, ʞʠʚʫʱʠʝ ʚ ʩʝʡʩʤʠʯʝʩʢʠ ʦʧʘʩʥʳʭ ʨʘʡʦʥʘʭ, ʜʘʣʝʢʠ ʦʪ ʥʘʫʯʥʳʭ ʧʨʦʙʣʝʤ, ʥʦ 
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ʚʩʝ ʦʥʠ ʥʫʞʜʘʶʪʩʷ ʚ ʩʝʡʩʤʦʟʘʱʠʪʝ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʚʦʝʛʦ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʫʨʦʚʥʷ. ʉ ʵʪʠʤ 

ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥ ʠ ʚʳʙʦʨ ʩʝʡʩʤʦʠʟʦʣʠʨʫʶʱʝʛʦ ʨʝʰʝʥʠʷ ʪʦʞʝ.  

ɸʢʪʠʚʥʳʡ ʩʧʦʩʦʙ ʩʝʡʩʤʦʟʘʱʠʪʳ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʥʠʞʝʥʠʝ ʩʝʡʩʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ 

ʥʘ ʩʦʦʨʫʞʝʥʠʷ ʟʘ ʩʯʝʪ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦ ʚʨʝʤʷ 

ʢʦʣʝʙʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʠ ʟʝʤʣʝʪʨʷʩʝʥʠʠ. ʀʟʚʝʩʪʥʦ ʤʥʦʞʝʩʪʚʦ ʚʘʨʠʘʥʪʦʚ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤʳ ʩʝʡʩʤʦʠʟʦʣʷʮʠʠ (ʉʉʀ): ʩʢʦʣʴʟʷʱʠʝ ʧʦʷʩʘ (ʉʇ), 

ʚʳʢʣʶʯʘʶʱʠʝʩʷ ʩʚʷʟʠ (ɺʉ), ʛʘʩʠʪʝʣʠ ʢʦʣʝʙʘʥʠʡ (ɻʂ), ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʬʫʥʜʘʤʝʥʪʳ (ʂʌ), 

ʩʚʘʡʥʳʝ ʬʫʥʜʘʤʝʥʪʳ, ʦʙʣʘʜʘʶʱʠʝ ʧʦʚʳʰʝʥʥʳʤʠ ʜʠʩʩʠʧʘʪʠʚʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

(ʉʌɼ), ʨʘʤʥʦ- ʩʚʷʟʝʚʳʝ ʩʠʩʪʝʤʳ ʩ ʩʦʩʪʘʚʥʳʤʠ ʜʠʘʬʨʘʛʤʘʤʠ ʞʝʩʪʢʦʩʪʠ (ʈʉʉɼ), ʨʝʟʠʥʦʚʦ 

ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʦʧʦʨʳ (ʈʄʆ) ʠ ʜʨ. ɺʩʝ ʚʠʜʳ ʉʉʀ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʙʱʝʤʫ ʧʨʠʥʮʠʧʫ, ʧʦ 

ʢʦʪʦʨʦʤʫ ʩʪʨʫʢʪʫʨʘ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʜʚʝ ʯʘʩʪʠ ʠ ʤʝʞʜʫ ʥʠʤʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʩʝʡʩʤʦʠʟʦʣʷʮʠʷ. ʏʘʩʪʴ ʬʫʥʜʘʤʝʥʪʘ, ʢʦʪʦʨʘʷ ʦʧʠʨʘʝʪʩʷ ʥʘ ʛʨʫʥʪ, ʥʘʟʦʚʸʤ ʩʫʙʩʪʨʫʢʪʫʨʦʡ, ʘ 

ʜʨʫʛʫʶ ʯʘʩʪʴ ï ʩʫʧʝʨʩʪʨʫʢʪʫʨʦʡ [3]. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʟʘʱʠʱʘʝʤʳʡ ʦʙʲʝʢʪ ʙʫʜʝʪ ʩʦʩʪʦʷʪ ʠʟ 

ʪʨʝʭ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ: ʩʫʙʩʪʨʫʢʪʫʨʘ; ʩʝʡʩʤʦʠʟʦʣʷʮʠʷ ʠ ʩʫʧʝʨʩʪʨʫʢʪʫʨʘ. ɿʘʜʘʯʘ ʩʦʩʪʦʠʪ ʚ 

ʫʤʝʥʴʰʝʥʠʠ ʚʝʣʠʯʠʥʳ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʥʘ ʩʫʧʝʨʩʪʨʫʢʪʫʨʫ ʟʘ ʩʯʝʪ 

ʠʟʤʝʥʝʥʠʷ ʯʘʩʪʦʪʥʦʛʦ ʩʧʝʢʪʨʘ ʝʝ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ï ʫʚʝʣʠʯʝʥʠʷ ʧʝʨʠʦʜʦʚ 

ʢʦʣʝʙʘʥʠʡ ʩʫʧʝʨʩʪʨʫʢʪʫʨʳ ʧʦ ʦʩʥʦʚʥʦʤʫ ʪʦʥʫ. 

ʉʝʡʩʤʦʠʟʦʣʠʨʫʶʱʠʝ ʦʧʦʨʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʩʢʦʣʴʟʷʱʝʛʦ ʪʠʧʘ ʟʘ ʩʯʝʪ ʩʠʣ ʩʫʭʦʛʦ 

ʪʨʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʶʪ ʞʸʩʪʢʫʶ ʢʠʥʝʤʘʪʠʯʝʩʢʫʶ ʩʚʷʟʴ ʩʦʦʨʫʞʝʥʠʷ ʩ ʢʦʣʝʙʣʶʱʠʤʩʷ 

ʦʩʥʦʚʘʥʠʝʤ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʩʫʤʤʘʨʥʘʷ ʠʥʝʨʮʠʦʥʥʘʷ ʩʠʣʘ ʚ ʩʠʩʪʝʤʝ ʥʝ ʧʨʝʚʳʩʠʪʴ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʫʨʦʚʥʷ ï ʧʦʨʦʛʘ ʩʨʘʙʘʪʳʚʘʥʠʷ, ʚʝʣʠʯʠʥʘ ʢʦʪʦʨʦʛʦ ʟʘʚʠʩʠʪ ʦʪ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʨʝʥʠʷ ʠ ʢʦʥʬʠʛʫʨʘʮʠʡ ʧʦʚʝʨʭʥʦʩʪʝʡ ʩʢʦʣʴʞʝʥʠʷ ʬʫʥʜʘʤʝʥʪʘ. ʋʢʘʟʘʥʥʘʷ 

ʩʠʩʪʝʤʘ ʨʝʘʣʠʟʦʚʘʥʘ ʠ ʠʩʩʣʝʜʦʚʘʥʘ ʥʘ ʦʧʳʪʥʦʤ ʬʨʘʛʤʝʥʪʝ ʢʘʨʢʘʩʥʦʛʦ ʟʜʘʥʠʷ ʩ 

ʙʝʟʙʘʣʦʯʥʳʤʠ ʧʝʨʝʢʨʳʪʠʷʤʠ [4-5]. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʩʦʦʨʫʞʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʣʦ ʩʦʙʦʡ 

ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʝ ʟʜʘʥʠʝ İ ʥʘʪʫʨʘʣʴʥʦʡ ʚʝʣʠʯʠʥʳ, ʜʚʘ ʚʝʨʭʥʠʭ ʵʪʘʞʘ ʢʦʪʦʨʦʛʦ 

ʟʘʤʝʥʝʥʳ ʛʨʫʟʦʚʦʡ ʧʣʘʪʬʦʨʤʦʡ. ʈʘʟʤʝʨʳ ʟʜʘʥʠʷ ʚ ʧʣʘʥʝ ʧʦ ʦʩʷʤ ʢʨʘʡʥʠʭ ʢʦʣʦʥʥ 6ʭ6ʤ, 

ʰʘʛ ʢʦʣʦʥʥ 3ʤ, ʩʝʯʝʥʠʝ ʢʦʣʦʥʥ 23ʭ23ʩʤ. ɺʳʩʦʪʘ ʧʝʨʚʦʛʦ ʵʪʘʞʘ 2,4ʤ. ʇʦʣʝʟʥʘʷ ʥʘʛʨʫʟʢʘ 

ʥʘ ʧʝʨʝʢʨʳʪʠʝ 21,7ʢʅ/ʤ
2
. ʆʙʱʠʡ ʚʝʩ ʩʦʦʨʫʞʝʥʠʷ ʙʦʣʝʝ 230ʪ. ʩ. 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ [6] ʧʦʜʪʚʝʨʜʠʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʩʝʡʩʤʦʠʟʦʣʠʨʫʶʱʠʭ ʦʧʦʨ, ʧʦʟʚʦʣʷʶʱʠʭ ʩʥʠʟʠʪʴ ʨʝʘʢʮʠʶ ʩʦʦʨʫʞʝʥʠʷ ʚ 1,5-2,0 ʨʘʟʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʯʸʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʦʧʦʨʥʳʭ ʫʩʪʨʦʡʩʪʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʪʠʧʘ. 

ɺʦ ʠʟʙʝʞʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʧʘʩʥʳʭ ʨʝʟʦʥʘʥʩʥʳʭ ʢʦʣʝʙʘʥʠʡ ʟʜʘʥʠʡ ʩ ʧʝʨʚʳʤ 

ʛʠʙʢʠʤ ʵʪʘʞʦʤ ʧʨʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷʭ ʩ ʙʦʣʴʰʠʤʠ ʜʦʤʠʥʘʥʪʥʳʤʠ ʧʝʨʠʦʜʘʤʠ, ʙʳʣʘ 

ʨʘʟʨʘʙʦʪʘʥʘ ʢʦʥʩʪʨʫʢʮʠʷ ʟʜʘʥʠʡ ʩ ʚʳʢʣʶʯʘʶʱʠʤʠʩʷ ʩʚʷʟʷʤʠ [7,8,9]. ʉʠʩʪʝʤʘ 

ʩʝʡʩʤʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʩ ʪʘʢʠʤʠ ʩʚʷʟʷʤʠ ʥʘʟʚʘʥʘ ʘʜʘʧʪʠʚʥʦʡ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ 

ʩʥʠʞʝʥʠʷ ʠʥʝʨʮʠʦʥʥʳʭ ʥʘʛʨʫʟʦʢ ʚ ʟʜʘʥʠʠ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʩʝʡʩʤʠʯʝʩʢʦʤ ʚʦʟʜʝʡʩʪʚʠʠ. 

ʉʨʝʜʠ ʩʝʡʩʤʦʠʟʦʣʠʨʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʢʣʘʩʩ ʦʧʦʨʥʳʭ 

ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʬʫʥʜʘʤʝʥʪʦʚ ʢʘʢ ʩʨʘʚʥʠʪʝʣʴʥʦ ʧʨʦʩʪʦʡ ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʨʝʰʝʥʠʠ, 

ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʕʪʠ ʫʩʪʨʦʡʩʪʚʦ 

ʦʩʫʱʝʩʪʚʣʷʶʪ ʧʦʜʚʠʞʥʦʩʪʴ ʟʜʘʥʠʷ ʠʣʠ ʩʦʦʨʫʞʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʮʠʦʥʘʨʥʦʛʦ 

ʦʧʦʨʥʦʛʦ ʤʦʥʦʣʠʪʥʦʛʦ ʠʣʠ ʩʙʦʨʥʦʛʦ ʬʫʥʜʘʤʝʥʪʘ, ʞʸʩʪʢʘ ʩʚʷʟʘʥʥʦʛʦ ʩ ʛʨʫʥʪʦʤ. ʎʝʣʴ 

ʜʦʩʪʠʛʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʦʧʦʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʪʝʣ ʚʨʘʱʝʥʠʷ ʦʧʨʝʜʝʣʸʥʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ, ʥʘ 

ʢʦʪʦʨʳʝ ʦʧʠʨʘʶʪʩʷ ʦʩʥʦʚʥʦʝ ʩʦʦʨʫʞʝʥʠʝ [10].  

ɺ ʨʘʙʦʪʘʭ [4,11,12] ʨʘʩʩʤʦʪʨʝʥʳ ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ ʩʚʘʡʥʳʭ ʬʫʥʜʘʤʝʥʪʦʚ ʥʦʚʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʚ ʢʘʯʝʩʪʚʝ ʩʝʡʩʤʦʠʟʦʣʷʮʠʠ ʜʣʷ ʟʜʘʥʠʡ ʩ ʞʸʩʪʢʦʡ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʩʭʝʤʦʡ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʦʢʘʟʳʚʘʶʪ ʦʩʦʙʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʝʡʩʤʦʠʟʦʣʷʮʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʝʟʠʥʦʤʝʪʘʣʣʠʯʝʩʢʠʭ 

ʦʧʦʨ.  
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ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʩʝʡʩʤʦʠʟʦʣʷʮʠʠ ʩʯʠʪʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʨʝʟʠʥʦʤʝʪʘʣʣʠʯʝʩʢʠʭ ʦʧʦʨ (ʈʄʆ). ʈʄʆ (ʠʥʘʯʝ ʵʣʘʩʪʦʤʝʨʥʳʝ ʦʧʦʨʳ [3]) ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʩʣʦʠʩʪʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʠʟ ʧʦʦʯʝʨʝʜʥʦ ʫʣʦʞʝʥʥʳʭ ʜʨʫʛ ʥʘ ʜʨʫʛʘ ʣʠʩʪʦʚ ʥʘʪʫʨʘʣʴʥʦʡ 

ʠʣʠ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʨʝʟʠʥʳ. ɺʥʫʪʨʝʥʥʠʝ ʩʣʦʠ ʨʝʟʠʥʳ ʪʦʣʱʠʥʦʡ ʦʪ 3.0 ʜʦ 8.0 ʤʤ ʩʦ 

ʩʪʘʣʴʥʳʤʠ ʧʣʘʩʪʠʥʘʤʠ ʪʦʣʱʠʥʦʡ ʦʪ 1.5 ʜʦ 4.0 ʤʤ. ʂʦʣʠʯʝʩʪʚʦ ʩʣʦʝʚ ʨʝʟʠʥʳ ʤʦʞʝʪ ʙʳʪʴ 

ʦʪ 20 ʜʦ 40, ʢʦʣʠʯʝʩʪʚʦ ʩʪʘʣʴʥʳʭ ʧʣʘʩʪʠʥ ʦʪ 19 ʜʦ 39. ɺʝʨʭʥʷʷ ʠ ʥʠʞʥʷʷ ʩʦʝʜʠʥʠʪʝʣʴʥʘʷ 

ʧʣʘʩʪʠʥʳ ʈʄʆ ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʪʦʣʱʠʥʦʡ 10ï40 ʤʤ ʠ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʢʨʝʧʣʝʥʠʷ ʢ 

ʬʫʥʜʘʤʝʥʪʫ ʠ ʥʘʜʦʧʦʨʥʳʤ ʢʦʥʩʪʨʫʢʮʠʷʤ [13]. 

ʆʜʥʠʤ ʠʟ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʈʄʆ ʷʚʣʷʝʪʩʷ ʠʪʘʣʴʷʥʩʢʘʷ ʬʠʨʤʘ çFIP Industrialeè, 

ʢʦʪʦʨʘʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʙʦʣʝʝ 40 ʣʝʪ ʟʘʥʠʤʘʝʪʩʷ ʩʦʟʜʘʥʠʝʤ ʩʠʩʪʝʤ ʩʝʡʩʤʦʠʟʦʣʷʮʠʠ ʠ 

ʜʝʤʧʬʠʨʫʶʱʠʭ ʠʟʜʝʣʠʡ. ɺ ʨʘʙʦʪʘʭ [14,15,16] ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʳ ʦʩʥʦʚʥʳʝ ʤʝʭʘʥʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʟʦʣʷʪʦʨʦʚ ʈʄʆ ʩ ʚʳʩʦʢʠʤ (HDR highdampingrubber) ʠ ʥʠʟʢʠʤ (LDR 

lowdampingrubber) ʜʝʤʧʬʠʨʦʚʘʥʠʝʤ, ʘ ʪʘʢʞʝ ʈʄʆ ʩ ʩʚʠʥʮʦʚʳʤ ʩʝʨʜʝʯʥʠʢʦʤ (LRB 

leadrubberbearing) ʠ ʬʨʠʢʮʠʦʥʥʦ-ʤʘʷʪʥʠʢʦʚʘʷ ʩʠʩʪʝʤʘ (FPS frictionpendulumsystem), 

ʣʘʤʠʥʠʨʦʚʘʥʦ ʨʝʟʠʥʦʚʘʷ ʦʧʦʨʘ (LRB laminatedrubberbearing). ɿʜʘʥʠʷ ʥʘ ʈʄʆ ʧʦʣʫʯʠʣʠ 

ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʗʧʦʥʠʠ, ɸʥʛʣʠʠ, ʀʪʘʣʠʠ, ʈʦʩʩʠʠ, ʌʨʘʥʮʠʠ, ʉʐɸ, ʅʦʚʦʡ 

ɿʝʣʘʥʜʠʠ [17]. ɺ ʨʘʙʦʪʝ [18] ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʧʳʪʘʥʠʡ ʈʄʆ ʬʠʨʤʳ 

çFIP Industrialeè, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʩʝʡʩʤʦʠʟʦʣʷʮʠʠ 25-ʵʪʘʞʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

çSeaPlazaè ʚ ʛ. ʉʦʯʠ, ʧʨʦʚʝʜʝʥʥʳʭ ʧʦ ʝʚʨʦʧʝʡʩʢʠʤ ʩʪʘʥʜʘʨʪʘʤ [19,20]. ɺ ʨʘʙʦʪʘʭ [21-23] 

ʨʘʟʨʘʙʦʪʘʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʠ ʠʩʩʣʝʜʦʚʘʥʳ ʜʠʥʘʤʠʯʝʩʢʠʝ ʧʦʚʝʜʝʥʠʷ ʤʦʜʝʣʠ 

ʟʜʘʥʠʡ ʧʨʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʷʭ ʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʝʡʩʤʦʠʟʦʣʷʮʠʠ 

ʧʨʠʚʦʜʠʪ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʫʤʝʥʴʰʝʥʠʶ ʫʩʢʦʨʝʥʠʡ ʚ ʩʫʧʝʨʩʪʨʫʢʪʫʨʝ. 

ɺʳʚʦʜʳ. 1.ʊʨʘʜʠʮʠʦʥʥʳʡ ʩʧʦʩʦʙ ʦʙʝʩʧʝʯʝʥʠʷ ʩʝʡʩʤʦʩʪʦʡʢʦʩʪʠ ʟʜʘʥʠʡ ʠʣʠ 

ʩʦʦʨʫʞʝʥʠʡ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʦʚʳʰʝʥʠʝ ʧʨʦʯʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʟʘ ʩʯʸʪ ʫʚʝʣʠʯʝʥʠʷ ʠʭ 

ʨʘʟʤʝʨʦʚ ʠ ʧʨʦʯʥʦʩʪʠ ʤʘʪʝʨʠʘʣʦʚ. ɺʩʸ ʵʪʦ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʤʝʨʦʚ ʢʦʥʩʪʨʫʢʮʠʡ ʠʣʠ 

ʧʨʦʯʥʦʩʪʠ ʤʘʪʝʨʠʘʣʦʚ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʞʸʩʪʢʦʩʪʠ ʠ ʚʝʩʘ ʩʦʦʨʫʞʝʥʠʡ, ʯʪʦ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʫʚʝʣʠʯʠʚʘʝʪ ʚʝʣʠʯʠʥʫ ʩʝʡʩʤʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ. 

2. ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʜʸʥʥʳʭ ʠʩʧʳʪʘʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʥʘʭ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʈʄʆ ʩʝʡʩʤʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ ʥʘ ʟʜʘʥʠʷ ʩʥʠʞʘʶʪʩʷ ʜʦ 7 ʨʘʟ. ʇʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʫʢʘʟʘʥʥʦʡ ʩʠʩʪʝʤʳ ʩʝʡʩʤʦʠʟʦʣʷʮʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʪʨʝʙʫʝʪʩʷ ʫʩʠʣʝʥʠʷ 

ʥʝʩʫʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʟʜʘʥʠʡ ʜʣʷ ʚʦʩʧʨʠʷʪʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʩʫʱʝʩʪʚʝʥʥʦʡ ʵʢʦʥʦʤʠʠ ʩʪʘʣʠ, ʙʝʪʦʥʘ ʠ ʜʨʫʛʠʭ ʤʘʪʝʨʠʘʣʦʚ. 
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áßÝßÝÔëÞÇÚÔ ÏÑÚ×ÚÏÔÔ ØÌÕÐÚÙÔ ÛÑÏØÌÞÔÞÇÚÔ ÙÌØÌÐÏßÞ 
(ÛÚØÔÜÔ ÆÌÙßÍß ÀÌÜÍÄ) 

 
Øìùýÿüúî Î.Ì., Øÿùôýìô Ø. 

ÐúùôĄïúĕúô øô÷÷ôô ÞúĔôöôýþúù 
 

Øìõðúùô ûñïøìþôþĕúô Ùìøìðïÿþ ðìü Ĕìùÿíÿ Ďìüíôô Ûúøôü, ðìü ùôĄñíôô 
öìþúüöĘĕĕúô Îìāúù, Ĕúõïôü øñíúĄìð. Ôù øìõðúù ėôýøô þìüöôíôô øôùþìėìô 
ûñïøìþôþĕúô ùúðôüøñþì÷÷ôô Ûúøôüÿ ÇôùðÿöÿĄ íÿðì, ðìü ĕÿðÿðô ăôùðúüô øñóúóúõ ¬ 
öìõùúóúõô Öìüì ¬ Öúüÿøô îúöñĆ ïìüðôðììýþ (Üúýýúîýöôõ 1968) [1]. Ôù øìõðúù ìýúýìù 
ìó îìüìöýìùïĕúô Āô÷÷ôþøúùìùð îì öîìüýôþĕúô ðìîüìô þüôìýô íú÷úĒ ôíúüìþ 
øñíúĄìùð. 

Æôùýĕúô þìĕĄôùôô þüôìýô íú÷úôüú øìýýôîô ïüìùôþĕúô ðÿý÷Ċðìðúü îì ðìü 
ėôýøô øìüöìóĒ ðìõöìô øôöüúðôúüôþĕú íÿüôðììùð. Çÿðÿðô øìõðúùüú íñĄþìü üìïĕúô 
ûñïøìþôþĒ îì öîìüþýĒ Āìüú ïôüôĀþììùð. Æôùýāúô ùúøíìüĄÿðì ìó Ĕìùÿí íì Ąôøú÷ ðìü 
ĕÿðÿðô ýîôþìô āúüÿïôô ýñüôċô Ąúāðìüì (ÌR? hr) îúėñĆ ïìüðôðììùð. Ýñüôċô Ąúāðìüì 
ėôýøô Ąôøú÷ÿ ¬ Ąìüėôô ĕÿðÿðô Ĕìùÿíÿ¬Ďìüíôô Ûúøôüüú ðìü íìü ïôüôĀþììýþ. 
áìùïúøô Ĕÿðúöÿùôô ýñüôċô Ąúāðìüì (áúüñîì, Íÿðìùúîì 1965) ýîôþìĕúô ðìü óñü 
þìîýôĀĄÿðì íì úù ðúāô÷ Ąÿðìùð [2]. 

Ðìü øìõðúùô ûñïøìþôþôô Ùìøìðïÿþ þìùĕú ðÿ ðìîüì: þüôìý îì Ĕúüċöÿøôù øìîĔÿð 
íÿðì, ôùăÿùôù, ðìü ïôüðÿ ìþüúĀô ôù ĕÿðÿð Ĕôùýĕúô øñþìøúüĀôô ýîôþìĕúô ðìüĄìõ, 
āúüÿĎ îì ïìüøăìĄøìô ýñüôċô Ąúāðìüì îÿĔÿð ðúüìùð, öô ìó ûúČù íì íú÷ú þìîýôĀ ðúðì 
øñĄìîìùð. 

Ýîôþìô ïìüøăìĄøì (ÌR? gr) ùôýĀô øìõðúùüú þìĄöô÷ ðúðì, ðìü ýúĕô÷ô üúýþô 
ðìüČô ÛìùĔ ìó þìüìĀô Ąôøú÷ô øìõðúù þú ðñĕìô ÔĄöúĄôø ðìîúø ČĀþì, ėôýøô íú÷úôô 
îúðôĕúô ðìüČĕúô Ðìüìô Óñüñî îì Ðìüìô áìüìîüú, ðìü íìü øñïôüìð. Ýîôþì ìó ïùñõýĕúô 
ïüìùìþ-íôúþôþ-üúïúîúúíøìùöìîôô øôïøìþôþĄÿðì îì íì øôėðúüô öìøþìü ïùñõýĕúô 
íôúþôþĒ, ïüìùìþ-íôúþôþĒ ôíúüìþ øñíúĄìð. Ðìü ïùñõýĕúô óôČðøôïøìþôþĄÿðì þìùìĕúô 
÷ôùóìøúùìùðô ìøĀôíú÷ôþĕúô íì üìîìùðô øñþìýúøìþôöĒ þìĎõôüČĀþì îúøñāĘüìùð. 
Ìùðìüÿùô Ĕôùýĕú íìĆóìù ėìíìþĕúô ùìúù ėìðìü ĎìĀýô øìüøìüĕú (10-30 ø) øìîĔÿðìùð. 
ÀìĀýôô ýîôþì 2000 ø-üú þìĄöô÷ øñðôĕìð. 

Ýîôþìô āúüÿĎ (ÌR? gr) ìó þìüìĀô Ąôøú÷ÿ-ĄìüėĒ íú øìõðúùô ûñïøìþôþôô 
Ùìøìùïÿþ ûìõîìýþ íÿðì, íìĆðìù ìó ýúĕô÷ô üúýþô ðìüČô ÛìùĔ þú îúðôĕúô Ðìüìô ¬Óñüñî 
îì Ðìüìô áìüìî þĘ÷ öìĄôðììýþ. Ýîôþì ìó ìøĀôíú÷ĕúô üìùïô ýìíóÿ-ýôČĕăìþúí, 
ïùñõýĕúô ïüìùìþ ìøĀôíú÷Ē îì îìüìėýìùïĕúô öüôýþì÷÷Ē ôíúüìþ øñíúĄìð. ÀìĀýôô 
ýîôþì íì 500-1500 ø íìüíìü ìýþ. 

Ýîôþìô ðìüĄìõ (ÌR? dr) ðìü ĕÿðÿðô øìõðúùô úøĘāþìĄìîìùðì ðìü ėôýøô ûúČùôô 
þìüìĀô üúýþô ðìüČô ÛìùĔ îì ėôýøô ûúČùôô îúðôôðìüČô Ðìüìô ¬Óñüñî îúėñĆ 
ïìüðôðììýþ. 

Ðìü ýîôþìô ėìõðöìüðìĄÿðì ïùñõýĕúô íôúþôþ - ïüìùìþĒ, ìøĀôíú÷-ïüìùìþ-
íôúþôþĒ, ðôýþñùĒ, ýô÷÷ôøìùôþĒ, ûôüúöýñù ïüìùìþĒ, øôïøìþôþĕú îì øìüøìüĕúô 
öì÷þýôþôĊ ðú÷úøôþĒ øìîĔÿðìùð. ÀìĀýôô ýîôþì 1500-2000 ø øñíúĄìð. 

ãÿùúùñ öô ðìü íú÷ú ėìõð öìüðñø, ðìîüìô þüôìýýô íú÷úĒ ìó îìüìėýìùïĕúô 
Āô÷÷ôþøúùìùð îì öîìüþýôþĕú ôíúüìþ øñíúĄìð. 

Ìó üĘõô ðìüČĀþô Ā÷úüìĕú ìó Ĕúùôíô Ù.Ì. áúüñî (1946) îì øÿìõċù ùìøÿðìùô 
úùĕú ðìü ×ñùôùïüìð ĕìøăÿù Juccites, ýôùùÿ ýú÷ô öîìüþýôþĕú îì îìüìėýìùïĕúô þüôìýô 
íú÷úĒ øÿėìüüìü öìüðì Ąÿð [3]. 

Öîìüþýôþĕú óñüô îìüìėýìùïĕúô Āô÷÷ôþøúùìùð āúíôĄ ðúĄþì, øÿìõċùöÿùôô 
ĎìĀýôô ÿøÿøôô úùĕú Ďìõüôøöúù ìýþ (þìėüôíìù ìó 1,5 öø öìø ùñýþ). 

Öîìüþýôþĕúô íôúþôþĒ øìõðì îì øìĕôùðúùì íÿðì, øÿýþìĕöìø øñíúĄìùð. Üìùïô 
úùĕúìó āúöôýþìüüìùïô üÿĄìù þú øì÷÷ìüìùï (ìó ýìíìíô úöýôðĄìîôô úĕìù) þìĎõôü 
øñČíìð. Þìüöôíô øôùñüì÷úïôô öîìüþýôþĕú ăÿùôù ìýþ: öîìüþý (90%), û÷ìïôúö÷ìó îì 



138 
 

íôúþôþ. Ìó øôùñüì÷ĕúô ìöýñýýúüĒ ¬ ìûìþôþ, þÿüøì÷ôù, ïüìùìþ, ýþìîüú÷ôþ îì 
øôùñüì÷ĕúô ðÿĊøþìî÷ôðĄÿðì - øÿýöúîôþ îì ā÷úüôþ øÿìõċù Ąÿðììýþ. Þÿüøì÷ôù îì 
ïüìùìþ ðúüúô Ąìö÷ô ðÿüÿýþô öüôýþì÷÷úïüìĀĒ íÿðì, øôöðúü îì ìùðúóìô öüôýþì÷÷ĕúô 
þÿüøì÷ôù ĕìùïúøô ùìóðôö Ąÿðìù íì ýìüĕìðô þìùìĕúô ûñïøìþôþĒ, óôČð øñĄìîìùð. 
ÌøĀôíú÷ôþĕú ìùðìüÿùô öîìüþýôþĕú ðúüúô ėìíìþăìĕúô þÿùÿö øñíúĄìùð. 

Îìüìėýìùïĕúô Āô÷÷ôþøúùìùð þìøúøô ėìùúþô Ąôøú÷Ē îì ėôýøìù ėìùúþô Ĕìùÿíôô 
ýôùö÷ôùì÷üú ðìü íìü ïôüôĀþììùð. Æôùýāúô óôöüïìüðôðì ðúüúô üìùïô āúöôýþìüĒ îì 
øìĕôùðúùì øñíúĄìùð. 

Þìüöôíô øôùñüì÷úïôô îìüìėýìùïĕúô Āô÷÷ôþøúùìùð: öîìüþý (80%) îì íôúþôþ ìó 
øôùñüì÷ĕúô ìöýñýýúüô-ïüìùìþ, þÿüøì÷ôù, ýôüöúù, ýôĀñù, øÿýöúîôþ îì øôùñüì÷ĕúô 
ðÿĊøþìî÷ôðĄÿðì - íôúþôþ îì ā÷úüôþ øÿìõċù ïìüðôðììùð. Ýþìîüú÷ôþ îì ìùðì÷ÿóôþ ùôó 
ùìóìüðôð ðìü ðìüÿùô îìüìėýìùïĕúô Āô÷÷ôþøúùìùð ðôðì øñĄìîìùð. 

Íìüúô îìüìėýìùïĕúô Āô÷÷ôþøúùìùð ìùðúóìô öì÷úùô öüôýþì÷÷ĕúô ïüìùìþ 
ùôýíìþô ðôïìü øôùñüì÷ĕú āúý ìýþ. Îìüìėýìùïĕúô Āô÷÷ôþøúùìùð ðìü ùìþôĔìô 
øñþìøúüĀôóìþýôċô îìüìėýìùïĕúô ïô÷Ē íì îÿĔÿð úøìðììùð. 

Ðìîüìô ăúüċöÿøôù ðìü ĕÿðÿðô øìõðúùô ûñïøìþôþôô Ùìøìðïÿþ ðìü ùìøÿðô 
þìĕĄôùôĕúô öÿ÷Ē - ûôüċāĒ îì ì÷÷Ċîôì÷Ē øìîĔÿð ìýþ. Íì Ďìõü ìó ôù, þìāĄôùôĕúô 
ùìîôùô ûüú÷Ċîôì÷Ē îì ðñ÷Ċîôì÷Ē¬ öì÷Ċîôì÷Ē ùôó îìýñĆ ûìĕù Ąÿðììùð. 

ÞìĕĄôùôĕúô ðìîüìô Ĕúüċöÿøôùô ĄÿĆíìô íú÷úôô öÿ÷Ē-ûôüċāĒ îì ì÷÷Ċîôì÷Ē ðìü 
þìüìĀô Ĕìûô ðìüČô Ðìüìô Óñüñî îì ėôýøô Ĕìùÿíôô øìõðúù ìó ýúõô ÐìĄþô-Ýÿ÷ìõøúù 
þú ėôþĆìô µÌýúýĒ½, ùôýíìþìù óôČð ûìĕùĄÿðì øñíúĄìùð. ÞìĕĄôùôĕúô ôù öúøû÷ñöý 
(ĎìĀýôô ìó 15 þú 50 ø) ìó îú÷ÿùìĕú, ïì÷öì îì ïüìîôõô ïüìùôþúôðāú, ïùñõýĕú, 
øôïøìþôþĕú, ìøĀôíú÷ôþĕú îì øìîúðĕúô øÿýþìĕöìøô üñïýìùï ¬ ïô÷Ē þìüöôí ČĀþììùð. 

ÞìĕĄôùôĕúô ì÷÷Ċîôì÷ôô ðìüČô ÛìùĔ ėôýøìù ĕÿðÿðô øìõðúùô ûñïøìþôþôüú 
ûĘĄúùðììùð. ÀìĀýôô þñüìýýìĕúô ĕúóôüìô ðìüČô ÛìùĔ ðìĕĕú øñþüüú þìĄöô÷ øñðôĕìùð.  

Ìó þìĕĄôùôĕúô ĔìüìČùĕúô úíôô ðúôøìøì÷öÿùìùðì (Ðìüìô ¬áìüìî îì Ðìüìô 
Óñüñî) øìõðúùô āñ÷ñ óôČðüú þìĕĄôùôĕúô ì÷÷Ċîôì÷ôô Ðìüìô áìüìî ôĄĎú÷ øñöÿùìùð, 
öô öúùÿýô íìüúîìüðìĄÿðìüú íú íìüô þú 2.5 öø, ìó ýìùïðúùìô Ĕôùýĕúô öĘĕôô ýôùùÿ 
ýú÷ô þúöñøíüĒ þìüöôí ČĀþììýþ, þìĄöô÷ øñðôĕìð. 

ÞìĕĄôùôĕúô ûüú÷Ċîôì÷Ē ðìü øìýúĕìþô øìõðúù öìø ûìĕùĄÿðì øñíúĄìùð îì ìó 
ĄìĎì÷, øìîúðĕúô üñïôĊ ïô÷Ē ôíúüìþìùð, ôùăÿùôù, þìĕĄôùôĕúô ðñ÷Ċîôì÷Ē-
öú÷÷Ċîôì÷Ē íì þìîüô îìýñĆ ðìü ėôýøìþô ùìóðôðìĕìùìô ûìĕ÷Ęô üúýþô ðìüČô Ðìüìô ¬
áìüìî ûìĕù Ąÿðììùð. 

ÛìõðúôĄúþô ôùþüÿóôîĒ ðìü øìõðúùô ûñïøìþôþĕúô Ùìøìðïÿþ ìó ðÿ øìýýôîĕúô 
ïüìùôþĕúô ðÿý÷Ċðìðúü: Ąìüöôô Ùìøìðïÿþ îì Ďìüíôô Üôù, ðìõöìĕúô öì÷úùô 
øôöüúðôúüôþĕú îì üìïĕúô íì ïüìùôþĕú ì÷úėìøìùð ûñïøìþôþĕú, ÷ìøûüúĀôüĕú îì 
öîìüþýĕú þìüöôí ČĀþììýþ. 

Øìýýôîĕúô ïüìùôþôô Ùìøìðïÿþ îì Üôù ïÿøíìóĕúô āÿüðô ôùþüÿóôîôô öì÷úù 
øñíúĄìùð, öô ðìü ýúĕô÷ô ăìûô ðìüČô ÛìùĔ ðìü ĕÿðÿðô ÌĀĎúùôýþúù ăìùðôù öô÷úøñþü 
ûìĕù Ąÿðììùð. 

Øìýúĕìþô íìüúøìðô ÿøÿøôô øìõðúùô ûñïøìþôþĕúô Ùìøìðïÿþ óôČðì ìó 2.5 öø2 
øñíúĄìð. Ïüìùôþĕúô øìýýôî ìó Ďìüí îìüìėýìùïĕúô Āô÷÷ôþøúùìùðüú øÿîúĀôė 
øñíÿüìùð (ÿùýÿüĕúô āúíôĄ: ìóôøÿþô ìĀþôĄ 2700, öÿùĔô ìĀþôĄ 300), ìó Ąôøú÷ îì 
Ąôøú÷ÿ Ąìüė íú Ĕôùýāúô öüôýþì÷÷ôô ýñüôċô Ąúāðìüì íì þìîüô þñöþúùôöĒ üìýôĄ 
ðúüìùð îì ėìüôí ðìü ĕìøì Ĕú íú þìĕĄôùôĕúô ăúüÿø ûĘĄúùôðì Ąÿðììùð. 

Øìýúĕìþô ėôýøô øìýýôîô Üôù 1 öø-üú þìĄöô÷ ðúðì, ûìõîìùðô úù íú Ĕôùýĕúô 
öüôýþì÷÷ôô ýñüôċô Ąúāðìüì îì öîìüþýôþĕúô þüôìý íú þìĕĄôùôĕúô ðìîüìô ăúüÿø 
ûÿĄúùðì Ąÿðììýþ. 

Ðìü ĕìü ðÿ øìýýôî ðÿ Āìóìô ïüìùôþĕú Ĕÿðú öìüðì Ąÿðì, ïüìùôþĕúô Āìóìô ċöÿø íú 
ïüìùôþĕúô Āìóìô ðÿĊø íÿüôðì øñĄìîìùð. 
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àìóìô ċöÿø-ïüìùôþ-ïùñõýĕúô ðÿý÷Ċðìðúü îì ïüìùôþĕúô ïùñõýĄÿðì. àìóìô ðÿĊø 
¬ ïüìùôþĕúô ðÿý÷Ċðìðúüô ýìĀñðüìùïô þìüĕô ûñïøìþôþðúĄþì íú Ĕÿðú Ąÿðìùô 
Ą÷ôüĕúô íñĄÿøúüô ûñïøìþôþĕú. 

Ïüìùôþ ¬ ïùñõýĕúô Āìóìô ċöÿø íú Ąìíìöìô óôăô üìïĕúô ûñïøìþôþĕú îì ìû÷ôþ-
ûñïøìþôþĕú íÿüôðì Ąÿðì, íú ïüìùôþĕúô øìüĕô÷ìô ðÿĊø íìüúíìü ûìõðúôĄ ðúüìùð. 

Ýþüÿöþÿüìô ïùñõý - ïüìùôþĕú øôČùìðúùì þú øìõðìðúùì îì íìüúíìüðúùì øñíúĄìð. 
Ðìü ėôýøô ûìõîìùðô øìýýôîĕú öì÷ôĄûìþ ðìü Ąìö÷ô ûúüĀôüĒ íì ùìóìü øñüìýìð, 
ìùðúóìô ðúùìĕúô Ąûìþĕúô ýìĕüúĒ þú 3ā5 ýø øìîĔÿð ìýþ. 

àìóìô ðÿĊø ìó ïüìùôþĕúô ûñïøìþôþùìøÿðÿ āúöôýþìüüìùïô ýìĀñð îì ýìĀñðÿ 
ċö÷ÿāþ ôíúüìþ øñíúĄìð. Øúíìõùô ïüìùôþĕúô ðÿý÷Ċðìðúü îì øÿýöìîôþô ïÿóìüôĄ 
þìðüôĔĒ øñíúĄìð. Ïüìùôþĕúô Āìóìô ðÿĊø ðìü øôùþìėìô üÿĎñĔô þüôìý íì ìüāñõ Ąìö÷ô 
ïùñõýøúùìùðüú øñïôüìùð. Ýúāþúüô úùĕú øôČùìðúùì îì öì÷úùðúùì íú ėôþĆìĕúô 
íñĄÿøúüô ûñïøìþôþùìøÿð øñíúĄìð. 

Þìüöôíô øôùñüì÷úïôô ïüìùôþāú: öì÷ôĄûìþ, û÷ìïôúö÷ìó, öîìüþý íôúþôþ, 
øÿýöúîôþ, øôùñüì÷ĕúô ìöýñýýúüĒ-ïüìùìþ, þÿüøì÷ôù, ìûìþôþ, ýôüöúù, ýĀñù, ìùðì÷ÿóôþ, 
ýô÷÷ôøìùôþ, ïñøìþôþ îì ðÿĊø ûìõðúĄÿðì- ā÷úüôþ, øÿýöúîôþ îì ýñüôþýôþ øñíúĄìùð. 

Üìïĕúô öîìüþýĒ ìó ĕìøìô Ĕôùýĕúô öĘĕĒ íìĆðìù ûìõðú Ąÿðììýþ. Öîìüþý üìùïô 
ýìĀñð ðúĄþì, íìĆóìù ìó ýìíìíô úöýôðĄìîôô úĕìù øì÷÷ìüìùï øñíúĄìð. Ðìü üìïĕúô 
öîìüþýĒ Ąñü÷ îì ìùðì÷ÿóôþüú ùôó îúāĘüðìù øÿøöôù ìýþ.  

ãô āñ÷ñ öô ðìü íú÷ú óôöü ùìøÿðñø, øìĔøĘô Ĕôùýĕúô þüôìý ìó Ĕìùÿí íì Ąôøú÷ íì 
íú÷úôïùñõýĕú îì øôïøìþôþĕúô ėôýøô öüôýþì÷÷ôô Ąúāðìüì ĎñĔôðììùð. Íì ýìøþô 
þĘ÷öìĄĒ ėôýøô óôČðô üĘĎñĔ íú þìĕĄôùôĕúô Ĕúüċöÿøôù ûĘĄúùôðì Ąÿðì, ðìü Ąìö÷ô 
ðñûüñýýôċ ðìü üñ÷ñĀ óÿĕÿü øñČíìùð, ôùĔÿùôù, ûúĄāĘüðìĕúô øô÷úùôþĒ ìó üĘô ïùñõýāú 
ûìõðú Ąÿðì, ûìõïôü øñĄìîìùð. 

Ðìü øôùþìöìô üĘĎñĔ Ĕôùýĕúô öĘĕôô ýîôþìô āúüÿĎ þìĕþô öÿùĔô 50-60ú óñüô ėìíìþô 
þüôìý øñìĀþìùð. Îìüìėýìùïĕúô þüôìý íñîúýôþì ðìü øôùþìėìô üĘĎñĔ íì ìùíÿĕô öúîúöô 
ìùïôĄþøúùìùð þìíðô÷ ČĀþììùð îì ðìü úùĕú ûúüìĕúô ïôüðô íúėôøúùðìĕúô üìïĕúô 
ûñïøìþôþĕú îì öîìüþýĕú íì ùìóìü øñüìýìùð. 

Ýúāþúüô ìýúýôô þñöþúùôöôô øìõðúùô ûñïøìþôþĕúô Ùìøìðïÿþ ôù ăôùô 
ýôùö÷ôùì÷ôô ùúíìüúíìüöìùúþô íì ýìøþô Ąôøú÷, Ąôøú÷ÿ-Ąìüė þĘ÷öìĄôðì øñíúĄìð. 
Éìùúþô íúüôöô ýìøþô ĄìüöĒ ðúĄþìô ýôùö÷ôùì÷ íìüô 2.5 öø îì ýìøþô Ďìüíôô úù óôČðì 
ìó 7 öø-üú ðúüìð. Æôùýāúô öĘĕôô ėìùúþô ĄìüėĒ, ìĀþôĄô øúùúö÷ôùì÷ôô ÿýþÿîúü íì 
ýìøþô Ďìüí ðúüìùð. ÖÿùĔô ìĀþôĄô Ĕôùýĕúô öĘĕĒ ðìü ċðüúô ýôùö÷ôùì÷ ìó 300 (ðìü 
ėôýøô ûìõîìùðô øìýýôîô Ùìøìðïÿþ) þú 900 þìĎõôü øñČíìð. 

Íì Ĕÿó ýúāþúüô ìýúýĒ, ðìü øìõðúùô Ùìøìðïÿþ îìõüúùìĕúô ăúöĒ ìó üĘõô 
ìøû÷ôþÿðì îì ðìüúóĒ ùì úù ėìðìü öì÷úù íÿðì, þĘ÷öìĄôô ìüóĒ ðúüìùð. Ìó üĘõô ôù 
ăúöĕú í÷úöĕúô ĔìùÿíĒ ùôýíìþ íì Ąôøú÷Ē íì ýìøþô Ąìüė öĘăôðììùð. 

ØúüĀú÷úïôċ, þìüóô āúíôĄ îì ìùðúóìô Ĕôýøĕúô ûñïøìþôþĒ ìó ûìõðúôĄô 
þìüöôĄĕúô ðìü îìüìėýìùïĕú îì öîìüþýôþĕú, íú øìîúðĕúô ûñïøìþôþô ûÿüĄÿðì, îúíìýþì 
øñíúĄìùð. 
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ɻɽʆʃʆɻʀʏɽʉʂʀɽ ʆʉʆɹɽʅʅʆʉʊʀ ʇɽɻʄɸʊʀʊʆɻʆ ʇʆʃʗ ʅɸʄɸɼɻʋʊ (ʖɻʆ-ɿɸʇɸɼʅʓʁ 

ʇɸʄʀʈ) 

ɺ ʩʪʘʪʴʝ ʜʘʶʪʩʷ ʩʚʝʜʝʥʠʷ ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʅʘʤʘʜʛʫʪʩʢʦʛʦ ʧʝʛʤʘʪʠʪʦʚʦʛʦ 

ʧʦʣʷ. ʇʦʣʝ ʩʣʦʞʝʥʦ ʚʝʨʭʥʝʪʨʠʘʩʦʚʦʡ ʪʦʣʱʝʡ ʬʠʣʣʠʪʦʚʠʜʥʳʭ ʩʣʘʥʮʝʚ ʠ ʢʚʘʨʮʠʪʦʚ, ʩʤʷʪʦʡ ʚ 

ʩʠʥʢʣʠʥʘʣʴʥʫʶ ʩʢʣʘʜʢʫ. ʅʘ ʧʣʦʱʘʜʠ ʜʘʥʥʦʛʦ ʧʦʣʷ ʨʘʟʚʠʪʳ ʪʦʣʴʢʦ ʦʪʣʦʞʝʥʠʷ ʪʨʠʘʩʦʚʦʡ ʠ ʯʝʪʚʝʨʪʠʯʥʦʡ 
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ʭʦʨʦʛʩʢʦʡ ʠ ʛʘʨʤʯʘʰʤʠʥʩʢʦʡ ʩʚʠʪ ʰʘʭʜʘʨʠʥʩʢʦʡ ʩʝʨʠʠ ʘʨʭʝʷ. 
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GEOLOGICAL PECULIARITIES OF PEGMATIS FIELD NAMADGUT (SOUTH -WEST PAMIR)  

The article gives information on the features of the geological structure of the Namadgut pegmatite field. The 

field is composed of the Upper Triassic stratum phyllite-shaped shales and quartzites, crumpled into a synclinal fold. 

Only the deposits of the Triassic and Quaternary systems are developed on the area of this field, and in the adjoining 

territory, in addition, there are metamorphic rocks of the Darshay, Khorog and Garmchashma formations of the 

Shahdarin Archean series. 

Key words: amphibole, apatite, biotite, Vahon, garnet, gneiss, Darshay, Darai-Kharav, Darai-Zerev, 

Namadgut, pegmatite. 
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äìüúôþô þìíôôĊ ôė÷ôøôô ÞúĔôöôýþúù øìāýÿýôċþô āúýô āÿðüú ðúüìð. 

Ùúîúíìýþì ìó úù, öô þìĄìööÿ÷Číôô óìāôüìô úíĕúô óñüôóìøôùĒ ðìü Æÿøĕÿüôô 
ÞúĔôöôýþúù ùôýíìþ íì öôĄîìüĕúô ĕìøýúċ óôČðþìü øñíúĄìð, ìøøú þìėýôøúþô úùĕú 
ðìü ùÿėúþô ïÿùúïÿùô ĔÿøĕÿüĒ ùúíìüúíìü ýÿüìþ ïôüôĀþììýþ îì ôù íúôýô úù 
ïìüðôðììýþ, öô ĕìþþú ðìü íìĆóñ ìó øìîóñĆĕúô ìĕú÷ôùôĄôù ùúüìýúôôô ýìüăìĄøìô úíô 
þúóìô úĄúøôðìùĒ ĉĕýúý øñïìüðìð. ÔýþôĀúðìô ýìøìüìùúö îì ĕôĀóô óìāôüìĕúô úíĕúô 
óñüôóìøôùĒ, Āìùúûìóôüôô óìāôüìô úíĕú ċöñ ìó øÿĄöô÷úþô óìøúùô ĕúóôüì îì úøô÷ô 
ìýúýôô ĕì÷÷ô øÿĄöô÷úþô øìîĔÿðúþô ú÷ìø ïìüðôðì ôýþúðììýþ. 

Ðìü ĕÿðÿðô Æÿøĕÿüôô ÞúĔôöôýþúù ôėþôðúüô óìāôüìĕúô úíĕúô óñüôóìøôùĒ 
18,7øô÷÷ôúù ø3/ ĄìíúùìüĘó íìĕúČíĒ ïìüðôðììùð, öô ìó úù óìāôüìĕúô 
ôýþôĀúðìĄìîìùðìô úíĕúô óñüôóìøôùĒ 2,9 øô÷÷ôúù ø3/ĄìíúùìüĘóüú þìĄöô÷ øñðôĕìð.  

Úíĕúô óñüôóìøôùĒ ôøüĘóĕú ìýúýìù íìüúô þìĆøôùô ìĕú÷Ē íú úíô úĄúøôðìùĒ, 
úíČüôô óìøôùĕú îì öúüöìüð ðìü ýìùúìþ ôýþôĀúðì Ąÿðì ôýþúðììùð. Ì÷íìþþì, 
ėúùÿùïÿóúüôô Æÿøĕÿüôô ÞúĔôöôýþúù, ăÿù ðôïìü ðìî÷ìþĕúô ýìõČüì ìĀóì÷ôċþô 
íñĄþìüñüú ðìü ùìîíìþô ìîîì÷ íìüúô ôýþôĀúðìô úíĕúô ùĘĄôðìùôíúíô óñüôóìøôùĒ íì 
øìėýìðô þìĆøôùô ýúöôùúùô öôĄîìü íì úíô úĄúøôðìùĒ øñðôĕìð. 

Ðìü ėìíìþĕúô úíùôïúĕðúüô óñüôóìøôùĒ úíĕúñ Ĕúõïôü Ąÿðììùð, öô ðìü 
þìüöôíìĄúù íú øôėðúüô øÿìõċù ùìøìöĕúô ïÿùúïÿù øìîĔÿð ìýþ. Þìüöôíô öôøôČôô 
úíĕúô óñüôóìøôùĒ, āÿýÿýìù ėìíìþĕúô íú÷úôô úùĕú ðìü øìîüôðô ôýþôĀúðìíìüĒ îì Č 
ôĀ÷úýïìüðôô úùĕú ìó ĕôýúíô íúüôĄúþ îì Č þìĆýôüô úøô÷ĕúô üĘôóìøôùĒ þìĎõôü 
øñČíìð. 

ØìîĔÿðôċþô óìüüìăìĕúô øÿì÷÷ìėô ĕì÷ùìïìüðôðì ðìü úí íì ĕú÷ìþĕúô þìíôôô úù ¬ 
íìðĄìîôô üìùï, óôČðĄìîôô þôüìïĒ îì Ďìõüì úîìüðì øñüìýúùìð. ØÿĄúĕôðìĕú ùôĄúù 
øñðôĕìð, öô ðìü íôýČü øìîüôðĕú ùÿėýúùô øìýú÷ñĕô ðñîúüìĕúô ûìüøìăúĕĕú íúôýô 
þìĎõôüČíôô ĕú÷ìþô þìíôôô úí ðìü ûìüøìăúĕĕú øñĄìîìð. 

Ðìü úí ĕì÷ Ąÿðìùô ùìøìöĕú, öôý÷úþìĕú, ôĄėúüĕú îì ïìóĕú (úöýôïñù, ýÿ÷Āôð, 
ùôþüúïñù îì ìùïôðüôðô öìüíúù) ôøöúùô āĘüðìĄìîôô ÷Ę÷ìĕúĊ þìĔĕôóúþô ùìýúýôüú íì 
îÿĔÿð úîìüðì, ĕìùïúøô ĕìøüúĕĄìîĒ íú ĔÿóĆĕúô (ĉ÷ñøñùþĕú) ðôïìü íì Ĕôýøô ôùýúù 
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þìĆýôüô íìð øñüìýúùìùð. ÍìĆóìù ðìü þìüöôíô úíĕú ïìóô øñþìù (ïìóô íúþ÷úė) îì ðôïìü 
öìüíúïôðüìþĕú îúøñāĘüìð. 

Ðìü úíĕúô óñüôóìøôùôô ùĘĄôðìùôíúí øìîĔÿðôċþô ĔÿóĆĕúô (ĉ÷ñøñùþĕúô) 
ì÷úĕôðì ùìíúċð ìó øñĆČüĕúô ðìî÷ìþôô úíô úĄúøôðìùĒ (ÏÚÝÞ 2874-82) óôČð íúĄìð, 
óñüú óôČðïìüðôô ôù ĔÿóĆĕú ýìíìíô íìð ïìĄþìùô ĕú÷ìþô ĉûôðñøĒ, ûìĕùĄìîôô öìýì÷ôĕú 
øñïìüðìð. 

ØÿîúĀôėô øñĆČüĕúô øÿėìüüìüùìøÿðìô øìėúøúþô íñĕðúĄþô ýì÷úøìþĒ 
(ýìùôþìüĒ-ĉûôðñøôú÷úïĒ) üìùïôċþ þú 35¸, þôüìïôô úí þú 2 øï/÷, øôėðúüô þìöĄôùĕú - 
1500 øï/÷, ðÿüÿĄþĒ þú 10 øï.ĉöî/÷, øìîĔÿðôċþô úĕìù þú 1 øï/÷ íÿðì øñþìîúùìð. 

ÆÿóĆôČþĕúô óñüôù ðìü þìüöôíô úí íúôýô íìð ïìüðôðìùô ýôĀìþô úù îì þìĔĕôóúþô 
ýôýþñøìô úíô ùĘĄôðìùĒ ïìĄþì, øñþìîúùìùð ôøöúùô āìþìüùúöĒ íì ýì÷úøìþôô ôùýúù 
ðúĄþì íúĄìùð: 

Ùôþüúïñù (ìóúþ). Ûìõîìýþìïôĕúô ùôþüúïñù (ìøøôìö, ùôþüìþĕú, ùôþüúïñùĕú) 
ðúôøú ðìü þìøúøô ùìøÿðô úíĕú îúøñāĘüìùð, ìó Ĕÿø÷ì ðìü úíĕúô óñüôóìøôùĒ. Ôù ìó 
øìîĔÿðôċþô íúėôøúùðìĕúô øúððìĕúô úüïìùôöĒ, öô úøô÷ô ûìõðúôĄô úùĕú ĕìõîúùúþ 
îì Č ùìíúþúþ íì Ąÿøúü øñüìîìùð, Ąìĕúðìþ øñðôĕìð. 

Ìøøôìö - ïìóô íñüìùï, öô íĘô þÿùðÿ þñó ðúüìð. Ýìíìíô ûìõðúôĄô úù øúððìĕúô 
úüïìùôöĒ íÿðì, ùôĄúùðôĕìùðìô ôĀ÷úýïìüðôô úí ìó ĕôýúíô ùìĔúýìþ íì ĕôýúí øñüìîìð. 
Ðìü úíô íúþ÷úėóúüĕú ìøøôìö ùìþôĔìô íìüėìüúüĄìîôô ùôþüìþĕúô ðúüúô 
ûìõîìýþìïôĕúô ïÿøÿýĒ íÿðì, ôĀ÷úýïìüðúùìùðìô úí íì ĕôýúí ùìøñüìîìð. Ìøøôìö 
íúôýô öìøĄìîôô ýìĀñðìĕú ðìü āÿùô ôùýúù ïìĄþì øñþìîúùìð. 

Ùôþüôþ (ùìøìöô öôý÷úþìô ùôþüìþ) ùôĄúùðôĕìùðìô ôĀ÷úýïìüðôô úí ìó ĕôýúíô 
ùìĔúýìþ, āÿýÿýìù ĕìùïúøô ðìü ċö îìėþ óôČðïìüðôô øôėðúüô ìøøôìö îì ùôþüìþĕú íì 
Ąÿøúü øñüìîìð. 

Ùôþüìþ (ĕúýô÷ìô öôý÷úþìô ùôþüìþ) ùôĄúùðôĕìùðìô ôĀ÷úýïìüðôô úí ìó ĕôýúíô 
øúððìĕúô úüïìùôöĒ îì ùìĔúýìþô öĘĕùì øñíúĄìð. ØìîĔÿðôċþô ùôþüìþĕú ðìü ċöĔúċïĒ 
íú ìøøôìö îì ùôþüôþĕú ùúüìîúýþ. 

ÙôĄúùðôĕìùðìô ïôðüúïñù (úíóú-îúðúüúð) üÙ ðìü þìĔóôċô øĘĆþìðô÷ô (üñìöýôċĕúô 
ùñõþüì÷ôô) úí íìüúíìü íì 7, ðìü ôĄėúüĕú óôČðì ìó 7 îì íìüúô þÿüĄ öìøþìü ìó 7 ìýþ. 
Ðìü ôĄėúüĕú ýÿüĆìþô óìùïāĘüðìĄìîĒ ýÿýþþìü íì ùìóìü øñüìýìð, óñüú úĕìù ïôðüìþô 
úöýôðô ùìøìöĕúô ĕì÷Ąìîìùðìüú íì îÿĔÿð ùìøñúüìð îì ðìü ÷Ę÷ìĕúô úĕìùĒ ûìüðìăìô 
øÿĕúĀôóìþô öìüíúùĒ ûìõðú øñïìüðìð. Çìùïúøô öìø Ąÿðìùô ùôĄúùðôĕìùðìô 
ïôðüúïñùĒ ýÿüĆìþô óìùïóìùĒ øñìĀóúċð, óñüú ûìüðìăìô øÿĕúĀôóìþôô öìüíúùĒ 
ùúÿýþÿîúü øñïìüðìð îì Č þìøúøìù îÿĔÿð ùìðúüìð. 

Úĕìù. ØìîĔÿðôċþô úĕìù ðìü úí ùúøìþ÷ÿí Ąÿøúüôðì øñĄìîìð, āÿýÿýìù 
óìùïāĘüðììĄ. Úĕìù þìĆøô úíüú ðôïìü øñùìøúċð, ðìü øìîüôðô Ďì÷ôóôô íñĄþìü 
āÿýÿýôċþĕúô þìíôô (ĀôóôöĒ)-ô úíüú íìð øñïìüðúùìð, (ĄìĀĀúĀôô úí öìø øñïìüðìð, 
üìùïôċþ îì þôüìïôô úùüú øñìĀóúċð). Íì ĕìîóĕúô úíùôïúĕðúüôñ, öô ăÿùôù úí îúüôð 
øñïìüðìð, þìöĄôù ðìü ùìøÿðô ïôðüúúöýô÷ô úĕìù øñüñóìð. Íì øôČù úøìðìùô 
úöýôðĄìîĒ îì úöýôðöÿùôô ùìøìöĕúô úĕìù óìùïóìùôô ÷Ę÷ìĕúüú óôČð øñùìøúċð îì 
íìĆóìù íì ûìõðúôĄô íìöþñüôċĕúô úĕìù úîìüðì øñüìýúùìð. 

Øìùïìù (øìüïìùñĂ) íì úí þìĆøô Āÿ÷ÿóĒ øñíìāĄìð. 
ÐÿüÿĄþĒ (òñýþöúýþĈ) ùôĄúùðôĕìùðìô øìîĔÿðôċþô ùìøìöĕúô öì÷ýôõ îì øìïùôõ 

ðìü úí øñíúĄìð. Ùìøìöô øìïùôõ ĕìùïúøô Ďì÷ôóôô íñĄþìü íì ýôĀìþÿ þìĆøô úí þìĆýôü 
øñüìýúùìð. ÓôČð ïìüðôðìùô ðÿüÿĄþĒ, íìĆóìù íúôýô ôĀ÷úýïìüðôô úí Ąÿðì, ôù ĕú÷ìþ 
ðìü ùìþôĔìô íì úí îúüôð Ąÿðìùô ûìõîìýþìïôĕúô úüïìùôöĒ îì Č ĔìüìČùô úíĕúô 
ùôýíìþìù ðÿüÿĄþ íì îÿĔÿð øñúċð. 

Úöýôïñù (öôý÷úüúð)-ðìü úí íì Ąìö÷ô ĕì÷Ąÿðì îúøñāĘüìð. Íú öìø ïìüðôðìùô 
ùôĄúùðôĕìùðìô ïôðüúïñùĒ, óìùïóìùĒ ĕìøúù ėìðìü óôČð øñïìüðìð. Ðìü ôĄėúüĕú 
úöýôïñù íìüúô ûìõðúôĄô ûìüðìăìô øÿĕúĀôóìþĒ øÿýúôðìþô íì÷ìùðþìüôù øñùìøúċð, ìó 
ôù ÷ôĕúó ÷Ę÷ìĕúô ûìüøìăúĕĕú ÿýþÿîúüôċþô óôČð ðúüìùð. 
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ÚöýôðùúöĒ ăÿù ìøøôìö îì ùôþüìþĕú ùôĄúùðôĕìùðìô øÿĕôø ðìü ôĀ÷úýïìüðôô úí 
íì ĕôýúí øñüìîìð, íì ôýþôýùúô úíĕúô íúþ÷úėĒ, öô úøô÷ô ûìõðúĄìîôìĄúù ùìíúþúþĒ 
øñíúĄìð. 

Ìùïôðüôðô öìüíúùô úóúð - úíüú íĘõùúö øñùìøúċð. Çìùïúøô üñìöýôċô þÿüĄ 
(ùôĄúùðôĕìùðìô ïôðüúïñùĒ öìøþìü ìó 7) þìĆýôüô íìð íì Āÿ÷ÿóúþ øñüìýúùìð îì 
óìùïóìùôüú íì îÿĔÿð úîìüðì, íì öìøĄìîôô öìüíúùìþô öì÷ýôõ øÿýúôðìþ øñùìøúċð. 
Ìùïôðüôðô öìüíúùô úóúðûìüðìăìô øÿĕúĀôóìþôüú ðìü ÷Ę÷ìĕúô Āÿ÷ÿóúþĒ ûìõðú 
øñùìøúċð. 

Ýÿ÷Āìþĕú: íì øôėðúüô øÿėìüüìüïìüðôðì íñóìüìüìùð. ÓôČð ïìüðôðìùô øôėðúüô 
úùĕú íì ìĆóúô ĕúóôøì þìĆýôüô íìð øñüìýúùìð. Çÿðÿðô ôøöúùùúûìóôüôô ýÿ÷Āìþĕú ðìü 
úí 500 øï/÷-üú þìĄöô÷ øñðôĕìð. 

ÞìöĄôùô āÿĄö - øìĆðìùùúöĒ (ýÿāúõ úýþìþúö - øôùñüì÷ôóìĂôċ) Ąÿøúüìô ÿøÿøôô 
ùìøìöĕúô ðìü úí ĕì÷Ąÿðìüú íìČù øñùìøúċð.  

ÔĄėúüùúöĒ: ìýúýìù íìüúô ýìüăìĄøìĕúô öÿĄúðô úíþìĆøôùöÿùĒ øÿìõċù öìüðì 
øñĄìîìð. Íìüúô úíĕúô óñüôóìøôùĒ þìùĕú ðìü ĕú÷ìþĕúñ, öô íìüúô üìĀþô þñāùú÷úïĒ 
úíĕúô ýôĀìþìĄúù øìāýÿý þì÷ìíïúü íúĄìùð, øÿìõċù öìüðì øñĄìîìùð. 

á÷úüôðĕú: ðìü ĕìøì úíĕú îúøñāĘüìùð. ÓôČð ïìüðôðìùô ā÷úüôðĕú ðìü úí ðìü ċö 
îìėþ íú ûìõîìýþìïôĕúô ùôþüúïñù ìó ôĀ÷úýïìüðôô úí Ąìĕúðìþ øñðôĕìð. 

Õúð: ùúüìýúôô õúð îì Āþúü ôùýúùüú øÿíþì÷úô öìýì÷ôĕúô îìóùôù öìüðì 
øñþìîúùìð. Ùúüìýúôô õúð ðìü úí íúôýô āÿüÿĔô öìýì÷ôô öüñþôùôóø (ý÷ìíúÿøôñ ¬ 
öìøĀìüúýìþĒ, üñóöìċ ùñðúüìóîôþúýþĈ ûýôāôöô ¬ìó ôùöôĄúĀ øúùðìùô üĘĕô ýú÷ôø), 
íìóñðúîì íú÷ñóùĈ (öìýì÷ôñ, öô ðìü ùìþôĔìô öúüô ùúðÿüÿýþô Ďìðÿðô ïÿ÷Ę ûìõðú 
øñĄìîìð), ĔúĎìü (óúí) øñïìüðìð. Îúċô (üìþýôúù) ĄìíúùìüĘóôô øôėðúüô õúð íìüúô 
úüïìùôóøô ôùýúù 0,3øï øñíúĄìð. 

àþúü: íì Ĕôýøô ôùýúù þìĆýôüô íìð øñüìýúùìð, ìó Ĕÿø÷ì íì ĀìüýÿðìĄìîôô 
þìüöôíô ÿýþÿāúù îì ýôüüô ðìùðúùĕú (Ā÷Ċúüúó). Íì÷ìùðĄìîĒ îì öìøĄìîôô øôėðúüô 
Āþúü ðìü úí ėúíô÷ô ėìíÿ÷ ùñýþ. 

Ýÿ÷Āôð. Úíô ýÿ÷Āôððúü íĘô þÿāøô ûì÷ìĎðì øñöÿùìð. Ýÿ÷Āôð íì Āÿ÷ÿóúþ 
þìĆýôüô íìð øñüìýúùìð. Ûìõîìýþìïôĕúô úù íì úĕìù þìöĄôùô ýôČĕô ýÿ÷Āôðô úĕìùüú 
ûìõðú øñöÿùìð. Ðìü øìîüôðô óôČð íÿðìùô øôėðúüô ýÿ÷Āôð ðìü ûìüøìăúĕĕú 
ïÿóúĄþìùô ùìýúý îì øÿþìĕìüüôö ùúĔúôó ðúùôýþì Ąÿðììýþ. 

ÞìøĆ îì íĘô úí: ðìü ĕú÷ìþô ĕìüúüìþô 20¸Ý ðúĄþìô úí øÿìõċù öìüðì øñĄìîìð. 
Éúíô÷ô ėìõð ìýþ, öô íú íì÷ìùðĄìîôô ĕìüúüìþ ôù āúýôċþĕú þìĎõôü øñČíìùð. 

äìĀĀúĀĒ: øìîĔÿðôċþô øúððìĕúô ĕì÷ùìïìüðôðìüú ðìü úí íìČù øñùìøúċð. 
Üìùïôċþ - øìîĔÿðôċþô øúððìĕúô ïÿøÿýĒ îì ùìøìöĕúô úĕìùüú øÿìõċù øñùìøúċð. 

ÞìĎõôüČíôô üìùïô úí ìó ôĀ÷úýïìüðôô úù Ąìĕúðìþ øñðôĕìð. 
ÞôüìïĒ: øìîĔÿðôċþô øúððìĕú îì Ĕôùýĕúô óÿðĕì÷Ąìîìùðì (ïô÷, øñüïñ÷)-üú øÿìõċù 

øñùìøúċð. Çìùïúøô úöýôðĄìîôô ùìøìöô úĕìù íì úöýôïñùô ĕìîú ïôðüìþô úöýôðô úĕìù 
íì îÿĔÿð øñúċð, öô ìĀóúôĄô þôüìïôüú ýìíìí ïìüðôðì, íú úí Ĕô÷úô þôüìþúí øñðôĕìð îì 
ĕìùïúøô øìîĔÿðôċþô ýÿ÷Āôðĕú Ĕô÷úô ýôČĕ øñíìāĄìð. 

Þôíėô øìĆ÷ÿøúþô ÞìĄöô÷úþô ÿøÿøôĔìĕúùôô þìùðÿüÿýþĒ óôČðì ìó 80% íñøúüôĕú 
ðìü Ĕìĕúù íì ýôĀìþô ĎìõüôėìùúìþíìāĄô úíô úĄúøôðìùĒ îì üôúċ ùìïìüðôðìùô 
øñĆČüĕúô ýìùôþìüôĊ ïôïôñùôô úíþìĆøôùöÿùĒ ì÷úėìøìùðĒ ðúüìð. ÔýþôĀúðìô úíô 
ôĀ÷úý íúôýô ûìõðúôĄô öìýì÷ôĕúô ïÿùúïÿù Ąÿðì øñþìîúùìð. ëöñ ìó úùĕú ìïìü ùúïìĕúù 
ûìõðú Ąìîìð, ðôïìüñ íìĆð ìó øÿððìþô þÿ÷úùĒ óÿĕÿü øñùìøúċð. Ì÷íìþþì, ýìíìíïúüô 
ýôüúċþô öìýì÷ôĕú ùì þìùĕú úíĕúô ôĀ÷úý, ôùăÿùôù ðúøìù ûìĕù ùìøÿðìùô ôĀ÷úýïìüðôô 
øÿĕôþô óôýþ, ýìþĕô ûìýþô ôĔþôøúôô ìĕú÷Ē, óìĕüú÷ÿðĄìîôô øìĕýÿ÷úþô āĘüúöì îì Ďìõüì 
ùôó Ąÿðì øñþìîúùìð. 

ÞìĎõôüČíôô āÿýÿýôċþĕúô ôüýôô úüïìùôóøüú ðìü ô÷øô íôú÷úïôċ øÿþìþýôċ îì 
úøô÷ĕúñ, öô ôù þìĎõôüúþĕúüú íì îÿĔÿð øñúüìùð, øÿþìïñùĕú øñùúøìùð. Ìó øÿþìïñùĕúô 
öôøôČĒ, öô ĕìøìüĘóì ðìü ôýþôĀúðìô ôùýúùĕú ėìüúü ðúüìùð, ûñýþôþýôðĕú îì 
ïñüíôþýôðĕú íñĄþìü íì úüïìùôóøô ôùýúù þìĆýôüô øìùĀĒ øñüìýúùìùð. Ðìü ðìîüúùô 
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ýì÷þìùìþô Çúöôøôċþô äÿüìîĒ ú÷ôøúùô Ęóíñö úôð íì ôýþôĀúðìô ûñýþôþýôðĕú ðìü 
óìøôùĕúô ûìāþìóúü îì þìĆýôüô úù íì ýì÷úøìþôô öĘðìöúù úøĘóôĄ ïÿóìüúùôðì, øÿìõċù 
ùìøÿðìùð, öô ôýþôĀúðìô ðñĀú÷ôìùþĕú îì ïñüíôþýôðĕú ðìü ûìāþìóúüĕú ûìõúøìðô 
ìĀóúôĄô øÿüôĄô öĘðìöúùüú ðìü íìü ðúüìð. 

Ýú÷ô 2005 ðìü ùúĕôċô àìõóúíúð öìýì÷ôô ÷ñûþúýûôüúó íì ėìõð ïôüôĀþì Ąÿðì 
íÿð, öô úù óìøúù ìó ôù öìýì÷Ē ăìùð ùìĀìü Āìîþôðìùð. Ýìíìíô ûìõðúôĄô ôù öìýì÷Ē 
íìüėìüúüýúóôô āìþþô úíô úĄúøôðìùĒ ìó Ĕúùôíô þìĄöô÷úþô āúüôĔôñ íÿð. Çìùïúøô 
ýúāþøúù ðìü øìîóñô ûìõîìýþĄìîôô úí÷Ę÷ìô ùìî íú úí÷Ę÷ìô ûñĄôùì ðìü ðúāô÷ô 
úí÷Ę÷ì øÿĄñ, öô ìó öìýì÷ôô ÷ñûþúýûôüúó øÿüðììýþ, íúėĒ øúùðì, ýìíìíïúüô ûìõðúôĄô 
ôù öìýì÷Ē ðìü íìõùô ôýþñĆøú÷öÿùìùðìïúù ïìüðôðì íÿð. áÿĄíìāþúùì íú ìùðñĄôðìùô 
þìðíôüĕúô ýìüôîìėþĒ ìó Ĕúùôíô øìėúøúþĕúô ðìā÷ðúüô ðìî÷ìþĒ ýôüúċþô ôù öìýì÷Ē 
ûñĄïôüĒ ïìüðôð. 

Ðìü ėìüùô ùÿóðìĕ, ĕìùĘó 120 ýú÷ ûñĄ øÿîúĀôėô Ąìĕúðìþô ì÷÷úøì Ìĕøìðô 
ÐúùôĄ, îúíìýþì íì øÿùúėôĄìĕúô ýôČýôô ðìîü þú íì Ąìĕüô Íÿāúüú ùìüìýôðìùô úíô 
ðìüČô ÓìüìĀĄúù íúôýô ĄÿüĘĆ íì ýúāþøúùô ĕìîóĕúô úíùôïúĕðúüĒ ïìĄþììýþ. 
ÔýþôĀúðìô þĘ÷úùôô úí ðìü ôù ĕìîóĕú íúôýô ýìü óìðìùôô öìýì÷ôĕúô ïÿùúïÿùô ýôüúċþĒ 
ðìü íìõùô ìĕú÷ôô Ąìĕüô Íÿāúüú, ìó Ĕÿø÷ì µüôĄþì½ ùúø öìýì÷ôô ýôüúċþôñ øñïìüðìð, 
öô Ĕúùô íôýČüôĕúüú íì íúðô Āìùú ðúðììýþ. 

ØÿĄúĕôðìĕúô ô÷øĒ îì þôííĒ ôýíúþ ùìøÿðììùð, öô ðìü Ĕôýøô ôùýúùô ìó öìýì÷ôô 
ýĘāþì (ýôíôüýöìċ ċóîì) Āìîþôðì, þìĆýôüô ôù öìýì÷Ē þú íôýþ ýú÷ íúėĒ øñøúùìð îì ðìü 
øìîüôðô íì÷ìùð íÿðìùô ýìþĕô úíô óñüôóìøôùĒ ôù Ĕôýøô ýôüúċþðôðì øñþìîúùìð úøô÷ô 
ûìĕù ïìüðôðìùô öìýì÷ôô ýĘāþì ïìüðìð. 

ÍñĄ ìó 80% øúððìĕúô öôøôČîôô øÿĕôþô óôýþ ðñü Č óÿð îúüôðô ýìüăìĄøìô 
(ėìíìþô) úí ïìüðôðì, ýìíìíïúüô ïôüôĀþúüô öìýì÷ôĕúô óñüôù Ąÿðì øñþìîúùìùð: 

ØìîĔÿðôċþô ìó øñĆČü óôČðô øôėðúüô øôĄċö (ìüýñù - øìüïô øÿĄ), íúü, Āþúü, øôý, 
þýôìùôðĕú, þüôā÷úüĉþô÷ñù ðìü úí íúôýô íì öìýì÷ôô ìùñøôċ (öìøāÿùĒ) ïôüôĀþúü 
Ąÿðìù øñïìüðìð. 

ØìîĔÿðôċþô íñùóú÷ ðìü þìüöôíô úí, úøô÷ô íìüìùïñóìùðìô öìýì÷ôô 
ìû÷ìýþôăñýöìċ ìùñøôċ (öìøāÿùĒ) íì ĕôýúí øñüìîìð. 

ØìîĔÿðôċþô Āñùú÷ĕúô ā÷úüúùôðìĄÿðì îì íñùóú÷ ðìü úí íúôýô öìýì÷ôô 
÷ñõöñøôċ (ýìĀñðāÿùĒ), øìîĔÿðôċþô Āþúü íúôýô óôėėô ùìĀìýô ùìõăìĕúô ĄÿĄ 
(íüúùāôì÷Ĉùìċ ìýþøì) øñïìüðìð. 

Ô÷÷ìþô üúĕô ÿóîĕúô ĕúóôøì ìó þìĆýôüô úíĕúô ðúüúô øôĄċö, íñüô÷÷ôõ, íúü, 
ā÷úüúĀúüø, ðôùôþüúĀñùú÷ĕú, ýôøúí, üĘĕ, óìĕüĕúô óôððô ĕìĄìüúþô óìüìüüìýúù 
(ûñýþôðýôðĕú) ðúĄþì íì øôČù øñúċð. 

Íìüìùïñóìùðìïôô íúü, üĘĕ (ýôùö), þñþüìā÷úüĉþôøñù, Āþúü, øôý, ýÿüí, ýôøúí, 
íñùóú÷, ā÷úüúĀúüø, þýôìùôðĕú, þüôā÷úüĉþô÷ñù, þüôïì÷úøñþìùĕú, ì÷ðüôù 
(ôùýñöþôþýôð) îì ĕúýô÷ìĕúô úù íúôýô ô÷÷ìþČíôô ðô÷ øñïìüðìùð. 

Íìüìùïñóìùðìïôô øćĄċö (øìüïô øÿĄ), ì÷ðüôù îì ĕúýô÷ìĕúô úù, íúü, íñüô÷÷ôõ, 
ā÷úü, Āñùú÷ĕúô ā÷úüúùôðìĄÿðì, ā÷úüúùìĀþì÷ôùĕú, āüúø, þüôā÷úüĉþô÷ñù, 
ðñþñüïñùþĕú, Āþúü, öúíì÷þ, ùôöñ÷, øìĕýÿ÷ô ýúĀöìüðìĄÿðìô ùìĀþ (üìîĎìùĕú), 
û÷ìýþøìýýìĕú, ýôøúí, ýô÷ýô÷ìöìüíúïôðüôðĕúô āÿĄíĘõ íúôýô öìýì÷ôĕúô ûĘýþ îì 
ĄÿöÿĀì (ðñüøìþúóĕú îì ĉöóñøì) øñïìüðìùð. 

Ô÷÷ìþô ÿýþÿāúùíìùðĒ (Ā÷Ċüúó ýö÷ñþì) Āþúü íì Ąÿøúü øñüìîìð. 
á÷úü, øìïùôõ, íñùóú÷, ā÷úüúĀúüø, Āÿ÷ÿóúþô îìóùôù ðìü úí íúôýô öìýì÷ôô Ĕôïìü 

(Ăôüüúó ûñăñù) øñïìüðìùð. 
Ùôþüìþĕú, ùôþüôþĕú, ùôþüúïñù, ā÷úüìþĕú, ûñüā÷úüìþĕú, þñþüìā÷úüôðô öìüíúù, 

ðôùôþüúĀñùú÷ĕú, Āñùú÷ ðìü úí íúôýô öìýì÷ôô øñþïñøúï÷úíôùñøôċ (Ăôìùúó - 
öìíÿðûĘýþĒ) øñïìüðìð. (úðìþìù, ìó ĕôýúíô ôùþôāúíô ùúðÿüÿýþô ėìíüôýþúùĔúõĕú ðìü 
øìîóñĆĕúô ýìþĕô úíô óñüôóìøôùôìĄúù íì÷ìùð óôČð ïìüðôðìùô ôù ĉ÷ñøñùþĕú íì 
øÿĄúĕôðì øñüìýìð). 
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ØìîĔÿðôċþô øôý, ýÿüí, ýôøúí ðìü úí ýìíìíïúüô ìýúýôô öìýì÷ôô ÿüñøôċ 
(āÿùĄúĄĒ, āÿù øñóôðìù) íì Ąÿøúü øñüìîìùð. 

Öúíì÷þ íúĄìð, íì öìýì÷ôô ĀìĆú÷ôċþô ýÿýþô Ďìðÿðô ýôûìüĄìö÷ (ïôûúĀÿùöĂôċ 
ąôþúîôðùúõ òñ÷ñóć) ïôüôĀþúü øñùìøúċð. 

ØìîĔÿðôċþô Āþúü, ðñþñüïñùþĕú, öüñøùôõ, øôý ðìü úí öìýì÷ôô óìĆĀô øñĆðìĊ 
üĘðì (ùñýîìüñùôñ òñ÷ÿðúö ô öôĄúö)-üú íì îÿĔÿð øñúüìð. 

Íìüìùïñóìùðìïôô øćĄċö (øìüïô øÿĄ), ýô÷ýô÷ìöìüíúïôðüôðĕúô āÿĄíĘõ, 
íñùóúûôüôù îì íìĆóñ ìó ïì÷úĀúüøĕú ðìü úí íì öìýì÷ôĕúô úøúýô Ąìðôðô 
(ó÷úöìăñýþîñùùćñ úûÿāú÷ô) ïÿüðì, øìýúùì, ĄÿĄ, ûĘýþ, Ĕôïìü, øñĆðì úîìüðì øñüìýúùìð. 

Ýôøúí ðìü úí úøô÷ô íìüìùïñóìùðìïôô öìýì÷ôô øñüöÿüôì÷ôóø (āìüúíĄìîôô ìýìí) 
øñíúĄìð. 

ÖìĀú÷ìþô þìĆøôùô ýì÷úøìþôô ôùýúùüú îúíìýþì íì ôýþôĀúðìô úíô ùĘĄôðìùôô 
óñüøôóìøôùĒ øñþìîúù ăÿùôù ìüóČíĒ ùìøÿð: 

ÝôĀìþô úíô ùĘĄôðìùôô óñüôóìøôùĒ íúċð ĔìîúíïĘô øñĆČüĕúô øÿėìüüìüïìüðôðì 
îì øìùíìô úíô óñüôóìøôùĒ ìó ôĀ÷úýĄìîĒ ĕôĀóĄìîìùðì íúĄìð. Çìùïúøô ôùþôāúíô 
ýìüăìĄøìĕúô úíþìĆøôùöÿùĒ ìó ĕôýúíô úíĕúô óñüôóìøôùĒ ùôĄúùðôĕìùðìĕúô ðìýþüìý 
íÿðìù, øôėðúüô óìüÿüôô úí, ýôĀìþô ðúôøôô úí Č āÿð ðìüìĔìô öìĀú÷ìþùúöôô ýôĀìþô 
úí ðìü ðúôüìô þì÷ìíúþĕúô ïôïôñùôĊ ýìùôþìüĒ, óñüô úøô÷ĕúô þìíôĒ îì ôĔþôøúĒ ėìüúü 
ðúĄþìùô ýìüăìĄøìô úíüú íì ĉĆþôíúü ïôüôĀþìù ĕìþøĒ îì óìüÿü øñíúĄìð. 

Ðìü þìøúøô ðìî÷ìþĕúô ðÿùČ øôùþìėìô ĉöú÷úïôô 500 øñþüìô ýúĕô÷ô øìîóñĆĕúô 
úíĒ ìøì÷ øñùìøúċð, ċĆùñ ðìü øìýúĀìô ûìùĔýìðøñþüìô úíĕìîóì þìùĕú íìüúô ÿýþÿîúüôô 
ýúĕô÷ ùôĕú÷ Ąôùúùôðìù ôĔúóìþ ðúðì øñĄìîìðÿ āì÷úý. Ìó ôù Ĕôĕìþ, Ąìāýúùô 
øìýĆÿ÷üú óìüÿü ìýþ, öô ĕìùïúøô ôùþôāúí, ÷úôĕìöìĄĒ îì ýúāþøúùô ĕìøìïÿùì ôùĄúúþô 
ôĔþôøúôĊ ôėþôýúðĒ îì ĉöú÷úïĒ þì÷ìíúþô ôýþôĀúðìô óìøôùĕúô úíôüú ðìü ðúôüìô 
øñĆČüĕúô øÿėìüüìüùìøÿðìô ðìî÷ìþĒ íì üúĕ øúùìùð îì úėôíìþô þìĆýôüô øúððìĕúô 
öôøôČĒ îì úüïìùôöôüú íì Ĕôýøô ôùýúù íì ùìóìüô ĉĆþôíúü ïôüôĀþì, íñ ïôüôĀþìùô 
āÿ÷úýìô øìėúøúþô îìöú÷ìþðúüô ùìóúüìþô ýôĀìþô úíĕúô óñüôóìøôùĒ Ĕÿðú ùìøÿðìùô 
óìøôùĕúô úíôüú íì ĕìøìïÿùì øìėýìðĕú üìîú ùìíôùìùð. 

ÇôĀóô ýôĀìþô úíô óñüôóìøôùĒ öìĀú÷ìþô ýì÷úøìþôô øìüðÿø íÿðì, ôýþôĀúðìô 
úėô÷úùìô úùĕú íìüúô øìüðÿøô úėô÷ ăÿù Ąìĕð îì íìüúô øìüðÿøô Ĕúĕô÷ øñþìîúùìð 
ăÿù óìĕü āôóøìþ ùìøúċð. 
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ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʇʆɼɿɽʄʅʓʍ ɺʆɼ ʂɸʂ ʀʉʊʆʏʅʀʂʆɺ ɺʆɼʆʉʅɸɹɾɽʅʀʗ - ɻɸʈɸʅʊ 

ʇʈɽɼʆʊɺʈɸʑɽʅʀʗ ɹʆʃɽɿʅɽʁ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʢʘʢ ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʷʚʣʷʶʪʩʷ ʧʨʠʦʨʠʪʝʪʦʤ ʜʣʷ 

ʚʩʝʭ ʩʪʨʘʥ, ʪʘʢ ʢʘʢ ʦʥʠ ʧʦ ʢʘʯʝʩʪʚʫ ʩʯʠʪʘʶʪʩʷ ʙʦʣʝʝ ʟʘʱʠʱʝʥʥʳʤʠ. ʇʨʘʚʠʣʴʥʘʷ ʠ ʥʘʜʝʞʥʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ 

ʩʠʩʪʝʤ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ ʠʩʪʦʯʥʠʢʦʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʦʙʝʩʧʝʯʠʚʘʪʁ ʢʘʯʝʩʪʚʦ ʫʩʣʫʛ ʠ ʷʚʣʷʪʁʩʷ ʛʘʨʘʥʪʦʤ 

ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʠʪʴʝʚʘʷ ʚʦʜʘ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ, ʙʦʣʝʟʥʠ, ʠʩʪʦʯʥʠʢ, ʚʦʜʦʩʥʘʙʞʝʥʠʝ, ʵʢʩʧʣʫʘʪʘʮʠʷ, 

ʩʠʩʪʝʤʘ, ʩʦʦʨʫʞʝʥʠʷ, ʞʠʟʥʴ, ʥʦʨʤʳ, ʙʝʟʦʧʘʩʥʦʩʪʴ. 

 

THE USE OF UNDERGROUND WATERS AS THE SOURCES OF WATER SUPPLY IS THE 

GUARANTEE OF DISEASE PREVENTION  

The use of groundwater as a source of drinking water supply is a priority for all countries, since it is 

considered to be more protected by quality. Proper and reliable operation of water supply systems from groundwater 

sources ensures the quality of services and is a guarantee of public health. 

Key words: drinking water, prevention, diseases, source, water supply, operation, system, structures, life, 

norms, safety. 
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ʈɽɼʂʆʄɽʊɸʃʔʅʆ - ʈɽɼʂʆɿɽʄɽʃʔʅʆɽ ʆʈʋɼɽʅɽʅʀɽ ʋʏɸʉʊʂɸ ʗʉʄɸʅ 

(ɿɸʇɸɼʅʆ-ɸʃɸʁʉʂʀʁ ʍʈɽɹɽʊ) 

 

ʆʰʫʨʤʘʤʘʜʦʚ ɸ.ʂ., ɼʘʚʣʘʪʰʦʝʚ ɼ.ɸ. 

ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ɻʝʦʣʦʛʦ-ʧʦʠʩʢʦʚʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ ʥʘ ʫʯʘʩʪʢʝ ʗʩʤʘʥ ʧʨʦʚʦʜʠʣʠʩʴ ʩ 

ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʪʘʥʪʘʣʦ-ʥʠʦʙʠʝʚʦʛʦ ʦʨʫʜʝʥʝʥʠʷ ʚ ʨʘʡʦʥʝ ʨʘʟʚʠʪʠʷ ʱʝʣʦʯʥʳʭ ʛʨʘʥʠʪʦʚ, 

ʩʠʝʥʠʪʦʚ, ʘ ʪʘʢʞʝ ʜʝʪʘʣʠʟʘʮʠʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʫʯʘʩʪʢʦʚ ʥʘ ʨʝʜʢʠʝ ʵʣʝʤʝʥʪʳ ʩ ʮʝʣʴʶ 

ʦʧʨʝʜʝʣʝʥʠʷ ʠʭ ʧʨʦʤʳʰʣʝʥʥʦʡ ʮʝʥʥʦʩʪʠ. 

ʈʝʜʢʦʤʝʪʘʣʴʥʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʨʘʡʦʥʘ ʩʚʷʟʘʥʘ ʩ ʠʥʪʨʫʟʠʝʡ ʱʝʣʦʯʥʳʭ 

ʣʝʡʢʦʢʨʘʪʦʚʳʭ ʛʨʘʥʠʪʦʚ ʠ ʩʠʝʥʠʪʦʚ ʗʩʤʘʥʩʢʦʛʦ ʤʘʩʩʠʚʘ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʧʨʦʷʚʣʝʥʥʳʤʠ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ. 

ɺʩʝʛʦ ʥʘ ʫʯʘʩʪʢʝ ʙʳʣʦ ʦʪʦʙʨʘʥʦ ʧʦ ʦʙʲʝʢʪʘʤ, ʟʘʩʣʫʞʠʚʘʶʱʠʤ ʚʥʠʤʘʥʠʷ 41 

ʪʦʯʝʯʥʘʷ ʠ ʙʦʨʦʟʜʦʚʘʷ ʧʨʦʙʳ. ʀʟ ʥʠʭ ʧʦ ʱʝʣʦʯʥʳʤ ʛʨʘʥʠʪʘʤ 8 ʙʠʦʪʠʪʦʚʳʤ ʛʨʘʥʠʪʘʤ-8 

ʞʠʣʴʥʳʤ ʧʦʣʝʚʦʰʧʘʪʦʚʳʤ ʧʦʨʦʜʘʤ-14 ʧʨʦʙ, ʘʣʴʙʠʪʠʟʠʨʦʚʘʥʥʳʤ ʩʣʘʥʮʘʤ-2 ʤʨʘʤʦʨʘʤ, 

ʩʣʘʥʮʘʤ ʠ 9 ʧʨʦʙ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʫʢʘʟʘʥʥʳʭ 

ʨʘʟʥʦʩʪʷʭ ʧʦʨʦʜ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʦʣʥʦʛʦ ʧʦʣʫʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ, 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ ˉ1. 

1. ʅʠʦʙʠʡ-ʚ 1 ʧʨʦʙʝ ʚ ʪʳʩʷʯʥʳʭ ʜʦ ʩʦʪʳʭ ʜʦʣʝʡ %.  
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2. ʊʘʥʪʘʣ- ʦʪʩʫʪʩʪʚʫʝʪ  

3. ʊʦʨʠʡ- ʦʪʩʫʪʩʪʚʫʝʪ  

4. ʎʠʨʢʦʥʠʡ- ʚ 25 ʧʨʦʙʘʭ ʚ ʩʦʪʳʭ ʜʦ ʜʝʩʷʪʳʭ ʜʦʣʝʡ %  

5. ʃʘʥʪʘʥ- ʚ 5 ʧʨʦʙʘʭ ʚ ʪʳʩʷʯʥʳʭ ʜʦ ʩʦʪʳʭ ʜʦʣʝʡ %  

6. ʎʝʨʠʡ- ʚ 1 ʧʨʦʙʝ ʚ ʩʦʪʳʭ ʜʦ ʜʝʩʷʪʳʭ ʜʦʣʝʡ %. 

7. ʀʪʪʝʨʙʠʡ- ʚ 25 ʧʨʦʙʘʭ ʜʦ ʝʜʠʥʠʮ ʪʳʩʷʯʥʳʭ ʜʦʣʝʡ % 

8. ʀʪʪʨʠʡ- ʚ 18 ʧʨʦʙʘʭ ʚ ʪʳʩʷʯʥʳʭ ʜʦ ʩʦʪʳʭ ʜʦʣʝʡ %  

9. ɹʝʨʠʣʣʠʡ- ʚ 21 ʧʨʦʙʝ ʜʦ ʝʜʠʥʠʮ ʪʳʩʷʯʥʳʭ ʜʦʣʝʡ % 

10. ɻʘʣʣʠʡ- ʚ 28 ʧʨʦʙʘʭ ʚ ʪʳʩʷʯʥʳʭ ʜʦ ʩʦʪʳʭ ʜʦʣʝʡ %  

ʂʨʦʤʝ ʪʦʛʦ, ʩʧʝʢʪʨʘʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʧʨʦʙʘʭ ʚʘʥʘʜʠʷ, ʢʦʙʘʣʴʪʘ, 

ʤʝʜʠ, ʤʦʣʠʙʜʝʥʘ, ʦʣʦʚʣʘ, ʮʠʥʢʘ, ʩʚʠʥʮʘ, ʩʢʘʥʜʠʷ ʠ ʜʨ. ʚ ʪʳʩʷʯʥʳʭ, ʨʝʜʢʦ ʚ ʩʦʪʳʭ ʜʦʣʷʭ 

%. ʇʦʨʦʜʦʦʙʨʘʟʫʶʱʠʝ ʵʣʝʤʝʥʪʳ-ʢʨʝʤʥʠʡ, ʘʣʶʤʠʥʠʡ, ʪʠʪʘʥ, ʱʝʣʦʯʥʳʝ ʤʝʪʘʣʣʳ, 

ʢʘʣʴʮʠʡ-ʧʨʠʩʫʪʩʪʚʫʪʁ ʚʦ ʚʩʝʭ ʧʨʦʙʘʭ ʧʦʚʩʝʤʝʩʪʥʦ. 

ɸʥʘʣʠʟʠʨʫʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʨʘʟʥʦʚʠʜʥʦʩʪʷʭ ʧʦʨʦʜ ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ. 

ʅʠʦʙʠʡ ʠ, ʚʝʨʦʷʪʥʦ, ʪʘʥʪʘʣ ʦʪʤʝʯʘʶʪʩʷ ʪʦʣʴʢʦ ʚ ʱʝʣʦʯʥʳʭ ʛʨʘʥʠʪʘʭ. ʅʠ ʨʘʥʥʠʤʠ ʥʠ 

ʥʘʰʠʤʠ ʨʘʙʦʪʘʤʠ ʥʝ ʚʳʷʚʣʝʥʦ ʩʢʦʣʴ-ʥʠʙʫʜʴ ʩʫʱʝʩʪʚʝʥʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʪʘʥʪʘʣʘ ʠ 

ʥʠʦʙʠʷ ʚ ʱʝʣʦʯʥʳʭ ʛʨʘʥʠʪʘʭ ʠ ʩʠʝʥʠʪʘʭ. ʊʘʥʪʘʣ ʠ ʥʠʦʙʠʡ ʚ ʥʠʭ ʩʚʷʟʘʥʳ ʩ ʨʘʩʩʝʷʥʥʳʤʠ 

ʘʢʮʝʩʩʦʨʠʷʤʠ-ʤʠʥʝʨʘʣʘʤʠ ʠʟ ʛʨʫʧʧʳ ʪʘʥʪʘʣʦ-ʥʠʦʙʘʪʦʚ, ʩʬʝʥʦʤ, ʮʠʨʢʦʥʦʤ, ʦʨʪʠʪʦʤ, 

ʪʦʨʠʪʦʤ ʠ ʜʨ. ɾʠʣʴʥʘʷ ʛʨʘʥʠʪʦʠʜʥʘʷ ʬʘʮʠʷ /ʛʨʘʥʠʪ-ʘʧʣʠʪʳ, ʧʝʛʤʘʪʠʪʳ ʠ ʜʨ./ ʧʦ ʜʘʥʥʳʤ 

ʧʨʝʜʳʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ /1,2,4,/ʙʦʣʝʝ ʤʝʪʘʣʣʦʥʦʩʥʘ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠ ʥʘʤʠ ʥʘ 

ʫʯʘʩʪʢʝ ʂʷʬʘʨ /ʤʝʞʜʫ ʩʘʷʤʠ ʂʷʬʘʨ ʠ ʏʘʧʘʥ/, ʛʜʝ ʚ ʧʝʛʤʘʪʠʪʦʚʳʭ ʞʠʣʘʭ, ʟʘʣʝʛʘʶʱʠʭ ʚ 

ʱʝʣʦʯʥʳʭ ʩʠʝʥʠʪʘʭ ʥʘ ʢʦʥʪʘʢʪʝ ʩ ʱʝʣʦʯʥʳʤʠ ʛʨʘʥʠʪʘʤʠ, ʦʪʤʝʯʘʶʪʩʷ ʚʳʜʝʣʝʥʠʷ 

ʢʦʣʫʤʙʠʪʘ ʦʙʳʯʥʦ ʪʦʣʩʪʦ ʪʘʙʣʠʪʯʘʪʦʡ ʬʦʨʤʳ, ʬʣʶʦʨʠʪʘ ʠ ʮʠʨʢʦʥʘ. 

 

ʊʘʙʣʠʮʘ ˉ1 
ˉˉ  

ʧ/ʧ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʘʪʝʨʠʘʣʘ ʉʦʜʝʨʞʘʥʠʝ ʚ % 

Nb Ta eTR Ti 

1-ʄ ʇʝʛʤʘʪʠʪ ʥ/ʦ ʥ/ʦ 0,13 0,03 

2-ʄ ʇʝʛʤʘʪʠʪ 0,009 ʩʣ 0,033 0,45 

3-ʄ ʇʝʛʤʘʪʠʪ 0,003 ʥ/ʦ 0,03 0,045 

4-ʄ ʇʝʛʤʘʪʠʪ 0,0045 0,013   

5-ʄ ʇʝʛʤʘʪʠʪ 0,012 0,013  0,02 

6-ʄ ʇʝʛʤʘʪʠʪ 0,005 0,015  0,27 

7-ʄ ʇʝʛʤʘʪʠʪ 0,005 ʥ/ʦ   

8-ʄ ʇʝʛʤʘʪʠʪ 0,005 ʩʣ ʉʣ 0,33 

9-ʄ ʇʝʛʤʘʪʠʪ 0,014 0,01   

10-ʄ ʇʝʛʤʘʪʠʪ 0,005 0,033   

11-ʄ ɾʠʣʳ ʥ/ʦ    

12-ʄ ʂʚʘʨʮ ʧʦʣʝʚʦʰʧʘʪʦʚʳʝ ʞʠʣʘ 0,005    

 

ʍʠʤʠʯʝʩʢʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʨʦʙʳ, ʧʦʢʘʟʘʚʰʠʝ ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ 

ʥʠʦʙʠʷ, ʨʝʜʢʠʭ ʟʝʤʝʣʴ ʧʨʠ ʩʧʝʢʪʨʘʣʴʥʦʤ ʘʥʘʣʠʟʝ ʜʘʣʠ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ (ʪʘʙʣʠʮʘ 

1.). 

ʆʙʦʙʱʘʷ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʧʦʠʩʢʦʚʳʭ ʨʘʙʦʪ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʝʝ 

ʟʘʢʣʶʯʝʥʠʝ. ʅʘ ʧʣʦʰʘʜʷʭ ʨʘʟʚʠʪʠʷ ʱʝʣʦʯʥʳʭ ʠʥʪʨʫʟʠʡ ʊʫʨʢʝʩʪʘʥʦ-ɸʣʘʡʩʢʦʡ ʛʦʨʥʦʡ 

ʩʠʩʪʝʤʳ ʧʦʚʩʝʤʝʩʪʥʦ ʦʪʤʝʯʘʝʪʩʷ ʨʘʩʩʝʷʥʥʦʝ ʨʝʜʢʦʤʝʪʘʣʴʥʦʝ ʠ ʨʝʜʢʦʟʝʤʝʣʴʥʦʝ 

ʦʨʫʜʝʥʝʥʠʝ, ʛʝʥʝʪʠʯʝʩʢʠ ʩʚʷʟʘʥʥʦʝ ʩ ʱʝʣʦʯʥʳʤʠ ʠʥʪʨʫʟʠʷʤʠ. ʈʝʜʢʦʤʝʪʘʣʴʥʦʝ 

ʦʨʫʜʝʥʝʥʠʝ ʩ ʧʦʚʳʰʝʥʥʳʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʨʝʜʢʠʭ ʟʝʤʝʣʴ ʠ ʤʝʪʘʣʣʦʚ ʣʦʢʘʣʠʟʫʝʪʩʷ ʚ 

ʞʠʣʴʥʳʭ ʜʝʨʠʚʘʪʘʭ ʱʝʣʦʯʥʦʡ ʤʘʛʤʳ, ʢʘʨʙʦʥʘʪʘʭ ʠ ʟʦʥʘʭ ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠ ʠʟʤʝʥʝʥʥʳʭ 

ʧʦʨʦʜ. ʅʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʷʚʣʷʶʪʩʷ ʵʥʜʦ-ʠ ʵʢʟʦʝʦʥʪʘʢʪʦʚʳʝ ʟʦʥʳ ʠʥʪʨʫʟʠʡ. 
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ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʦʪʤʝʪʠʪ,ɹ ʯʪʦ ʊʫʨʢʝʩʪʘʥʩʢʠʡ ʠ ɸʣʘʡʩʢʠʡ ʭʨʝʙʪʳ ʚʭʦʜʷʪ ʚ ʪʘʢ 

ʥʘʟʳʚʘʝʤʫʶ ɸʣʘʡ-ʂʦʢʰʘʘʣʴʩʢʫʶ ʩʪʨʫʢʪʫʨʥʦ-ʬʘʮʠʘʣʴʥʫʶ ʟʦʥʫ, ʭʘʨʘʢʪʝʨʠʟʫʝʤʫʶ 

ʨʘʟʚʠʪʠʝʤ ʱʝʣʦʯʥʳʭ ʠ ʫʣʴʪʨʘʱʝʣʦʯʥʳʭ ʠʥʪʨʫʟʠʚʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʩ ʢʦʪʦʨʳʤʠ ʩʚʷʟʘʥʳ 

ʨʝʜʢʦʤʝʪʘʣʴʥʦʝ ʠ ʨʝʜʢʦʟʝʤʝʣʥʦʝ ʦʨʫʜʝʥʝʥʠʷ. 
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ʈɽɼʂʆʄɽʊɸʃʔʅʆ - ʈɽɼʂʆɿɽʄɽʃʔʅʆɽ ʆʈʋɼɽʅɽʅʀɽ ʋʏɸʉʊʂɸ ʗʉʄɸʅ (ɿɸʇɸɼʅʆ-

ɸʃɸʁʉʂʀʁ ʍʈɽɹɽʊ) 

ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʦʪʤʝʪʠʪ,ɹ ʯʪʦ ʊʫʨʢʝʩʪʘʥʩʢʠʡ ʠ ɸʣʘʡʩʢʠʡ ʭʨʝʙʪʳ ʚʭʦʜʷʪ ʚ ʪʘʢ ʥʘʟʳʚʘʝʤʫʶ ɸʣʘʡ-

ʂʦʢʰʘʘʣʴʩʢʫʶ ʩʪʨʫʢʪʫʨʥʦ-ʬʘʮʠʘʣʴʥʫʶ ʟʦʥʫ, ʭʘʨʘʢʪʝʨʠʟʫʝʤʫʶ ʨʘʟʚʠʪʠʝʤ ʱʝʣʦʯʥʳʭ ʠ ʫʣʴʪʨʘʱʝʣʦʯʥʳʭ 

ʠʥʪʨʫʟʠʚʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʩ ʢʦʪʦʨʳʤʠ ʩʚʷʟʘʥʳ ʨʝʜʢʦʤʝʪʘʣʴʥʦʝ ʠ ʨʝʜʢʦʟʝʤʝʣʥʦʝ ʦʨʫʜʝʥʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʬʝʥ, ʮʠʨʢʦʥ, ʦʨʪʠʪ, ʪʦʨʠʪ, ʛʨʘʥʠʪ. 

 

RARE METAL AND RARE EARTH MINERALIZATION OF THE PLOT OF  YASMAN  (WESTERN-

ALAYSKY RIDGE)  
It should also be noted that the Turkestan and Alai ranges are part of the so-called Alai-Kokshala structural-

facies zone, characterized by the development of alkaline and ultrabasic intrusive complexes, with which rare-metal 

and rare-earth mineralization is associated. 

Key words: sphene, zircon, allanite, thorite, granite. 
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ʂʆʉʄʀʏɽʉʂʀɽ ʉʇʆʉʆɹʓ ʅɸʋʏʅʆɻʆ ʇʆɿʅɸʅʀʗ ʊɸʁʅ ʂɸʉʇʀʁʉʂʆɻʆ ʀ 

ɸʈɸʃʔʉʂʆɻʆ ʄʆʈɽʁ 

 

 

ʀʰʘʥʦʚ ʄ.ʍ., ʀʰʘʥʦʚ ɼ.ʄ., ʆʜʠʥʘʝʚ ʐ.ɸ. 

ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ɻʝʦʣʦʛʠʯʝʩʢʠʡ ʦʪʜʝʣ çʊʘʜʞʠʢʥʝʬʪʴè 

 

ʂʘʩʧʠʡ ʧʝʨʝʧʦʣʥʷʝʪʩʷ, ɸʨʘʣ ʤʝʣʝʝʪ. ʕʪʫ ʛʣʦʙʘʣʴʥʫʶ ʢʘʪʘʩʪʨʦʬʫ, ʢʦʪʦʨʫʶ ʤʦʞʝʪ 

ʧʨʠʥʝʩʪʠ ʵʪʦʪ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʤʦʞʥʦ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ. ʈʘʩʢʨʳʪʴ ʟʘʛʘʜʢʫ ʵʪʠʭ 

ʤʦʨʝʡ ʥʘʤ ʧʦʤʦʛ ʢʦʩʤʦʩ. 

ʂʘʩʧʠʡʩʢʠʡ ʬʝʥʦʤʝʥ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ 30-ʝ ʛʦʜʳ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʂʘʩʧʠʡʩʢʦʝ 

ʤʦʨʝ ʥʘʯʘʣʦ ʤʝʣʝʪʴ. ʇʦ ʤʥʝʥʠʶ [7, 8, 15, 16] ʚ 20-ʝ ʛʦʜʳ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʦʥʦ ʠʤʝʣʦ 

ʘʙʩʦʣʶʪʥʫʶ ʦʪʤʝʪʢʫ ʤʠʥʫʩ 26 ʤʝʪʨʦʚ, ʘ, ʥʘʯʠʥʘʷ ʧʨʠʤʝʨʥʦ ʩ 1930 ʧʦ 1978 ʛʛ., ʝʞʝʛʦʜʥʦ 

ʫʨʦʚʝʥʴ ʚʦʜʳ ʚ ʤʦʨʝ ʧʘʜʘʣ ʧʨʠʤʝʨʥʦ ʥʘ 6 ʩʤ (ʨʠʩ.1).  

mailto:vulcanite@bk.ru
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ʈʠʩ. 1. ʉʭʝʤʘ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ 

 

ʂ 1978 ʛ. ʫʨʦʚʝʥʴ ʚʦʜʳ ʚ ʤʦʨʝ ʫʧʘʣ ʙʦʣʝʝ ʯʝʤ ʥʘ 2 ʤ. ʆʙʥʘʞʠʣʩʷ ʰʝʣʴʬ ʥʘ ʧʣʦʱʘʜʠ 

54 ʪʳʩ. ʢʤ
2
. ʇʦʵʪʦʤʫ ʤʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʨʦʛʥʦʟʠʨʦʚʘʣʠ, ʯʪʦ ʫʨʦʚʝʥʴ ʚʦʜʳ ʚ 

ʂʘʩʧʠʡʩʢʦʤ ʤʦʨʝ ʢ 2000 ʛ. ʩʥʠʟʠʪʩʷ ʜʦ ʦʪʤʝʪʢʠ ʤʠʥʫʩ 30,5 ʤ ʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 1930 ʛ. 

ʫʨʦʚʝʥʴ ʚʦʜʳ ʦʧʫʩʪʠʪʩʷ ʥʘ 2,5 ʤ. ʏʪʦʙʳ ʫʜʝʨʞʘʪʴ ʫʨʦʚʝʥʴ ʚʦʜʳ ʚ ʂʘʩʧʠʡʩʢʦʤ ʤʦʨʝ ʥʘ 

ʦʪʤʝʪʢʝ ʤʠʥʫʩ 29 ʤʝʪʨʦʚ ʠ ʩʧʘʩʪʠ ʝʛʦ ʧʨʠʨʦʜʥʳʝ ʙʦʛʘʪʩʪʚʘ ʠ ʥʘʟʝʤʥʳʝ 

ʥʝʬʪʝʧʨʦʤʳʩʣʦʚʳʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʙʳʣ ʩʦʩʪʘʚʣʝʥ ʧʨʦʝʢʪ ʧʝʨʝʙʨʦʩʢʠ ʯʘʩʪʠ ʩʪʦʢʘ ʨʝʢ 

ɺʳʯʝʛʜʘ ʠ ʇʝʯʦʨʘ ʚ ʙʘʩʩʝʡʥ ʨʝʢʠ ɺʦʣʛʘ, ʘ ʂʘʨʘ-ɹʦʛʘʟ-ɻʦʣ, ʝʞʝʛʦʜʥʦ ʦʪʥʠʤʘʶʱʠʡ ʫ 

ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ ʜʦ 4 ʢʤ
3
 ʤʦʨʩʢʦʡ ʚʦʜʳ, ʙʳʣ ʠʟʦʣʠʨʦʚʘʥ ʜʘʤʙʦʡ. ɺ 1977 ʛ. ʫʨʦʚʝʥʴ ʚʦʜʳ 

ʚ ʂʘʩʧʠʡʩʢʦʤ ʤʦʨʝ ʜʦʩʪʠʛ ʦʪʤʝʪʢʠ ʤʠʥʫʩ 29.4 ʤ, ʷʚʠʚʰʝʡʩʷ ʢʨʠʪʠʯʝʩʢʦʡ. ʆʜʥʘʢʦ, ʚ 1978 

ʛ., ʚʦʧʨʝʢʠ ʤʥʝʥʠʶ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʧʨʦʜʦʣʞʘʶʱʝʝʩʷ ʚ ʪʝʯʝʥʠʝ ʙʦʣʝʝ 48 ʣʝʪ 

ʧʘʜʝʥʠʝ ʫʨʦʚʥʷ ʚʦʜʳ ʚ ʂʘʩʧʠʡʩʢʦʤ ʤʦʨʝ ʧʨʠʦʩʪʘʥʦʚʠʣʦʩʴ, ʠ ʦʥʦ ʧʦʩʪʝʧʝʥʥʦ ʩʪʘʣʦ 

ʚʦʟʚʨʘʱʘʪʴ ʩʝʙʝ ʩʫʰʫ, ʢʦʪʦʨʫʶ ʫʪʨʘʪʠʣʦ ʚ ʪʝʯʝʥʠʝ ʧʝʨʠʦʜʘ ʩʚʦʝʛʦ ʦʪʩʪʫʧʣʝʥʠʷ. ʕʪʦʪ 

ʧʦʜʲʝʤ ʚʦʜʳ ʧʨʠʚʝʣ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʧʝʨʝʤʝʱʝʥʠʶ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʠ ʯʘʩʪʠʯʥʦʤʫ 

ʟʘʪʦʧʣʝʥʠʶ ʥʝʬʪʝʧʨʦʤʳʩʣʦʚ ʠ ʜʨʫʛʦʡ ʥʘʟʝʤʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ 

ʩʝʚʝʨʥʦʡ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʷʭ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦ ʤʥʦʛʠʭ ʨʘʡʦʥʘʭ 

ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʤʦʨʷ, ʛʜʝ ʨʘʩʧʦʣʦʞʝʥʳ ʥʝʬʪʝʧʨʦʤʳʩʣʳ ʂʘʣʘʥʢʦʩ ʠ ʜʨ., ʥʘʯʘʣʦʩʴ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʟʘʱʠʪʥʦʡ ʜʘʤʙʳ. ʅʦ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʜʘʤʙʳ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʦʥʘ ʚ 

ʢʘʢʦʡ-ʪʦ ʩʪʝʧʝʥʠ ʤʦʞʝʪ ʟʘʱʠʪʠʪʴ ʥʝʬʪʝʧʨʦʤʳʩʝʣ ʦʪ ʚʦʜ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ, ʥʦ ʥʝ ʦʪ ʚʦʜ, 

ʢʦʪʦʨʳʝ ʧʦʩʪʫʧʘʶʪ ʩ ʚʦʩʪʦʢʘ ʩʦ ʩʪʦʨʦʥʳ ʋʩʪʶʨʪʩʢʦʛʦ ʧʣʘʪʦ. ʕʪʠ ʚʦʜʳ ʚʤʝʩʪʝ ʩ 

ʘʪʤʦʩʬʝʨʥʳʤʠ ʦʩʘʜʢʘʤʠ ʥʘʯʘʣʠ ʩʢʘʧʣʠʚʘʪʴʩʷ ʟʘ ʜʘʤʙʦʡ ʚ ʚʠʜʝ ʦʟʝʨ ʠ ʦʟʝʨʢʦʚ. ʀʟ-ʟʘ ʵʪʠʭ 

ʥʝʛʘʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ 80
ʭ
 ʛʦʜʦʚ ʥʘ ʤʥʦʛʠʭ ʥʝʬʪʝʧʨʦʤʳʩʣʘʭ ʚʝʩʥʦʡ ʠ 

ʟʠʤʦʡ ʨʘʙʦʪʳ ʧʨʝʢʨʘʱʘʣʠʩʴ, ʠ ʪʦʣʴʢʦ ʧʦʩʣʝ ʧʨʦʢʣʘʜʢʠ ʥʦʚʳʭ ʠʥʞʝʥʝʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ 

ʙʳʣʘ ʧʨʦʜʦʣʞʝʥʘ ʥʦʨʤʘʣʴʥʘʷ ʨʘʙʦʪʘ. ʕʪʦʪ ʬʝʥʦʤʝʥ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ ʥʝʢʦʪʦʨʳʝ 
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ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʦʙʲʷʩʥʷʣʠ ʫʚʝʣʠʯʝʥʠʝʤ ʩʪʦʢʘ ʚʦʜ ʨʝʢʠ ɺʦʣʛʘ, ʜʨʫʛʠʝï ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ 

ʜʚʠʞʝʥʠʷʤʠ ʊʫʨʘʥʩʢʦʡ ʧʣʠʪʳ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʧʝʨʤʘʥʝʥʪʥʳʤʠ ʩʞʘʪʠʷʤʠ ɿʝʤʣʠ [10]. 

ɺʳʩʳʭʘʥʠʝ ɸʨʘʣʘ. ɽʱʝ ʦʜʥʦʡ ʟʘʛʘʜʢʦʡ ʧʨʠʨʦʜʳ ʩʪʘʣʦ ʚʥʝʟʘʧʥʦʝ ʚʳʩʳʭʘʥʠʝ 

ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ. ʇʦ ʤʥʝʥʠʶ ʨʷʜʘ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, [1, 5, 7, 8], ʜʦ 1961 ʛ. ɸʨʘʣ 

ʧʨʝʜʩʪʘʚʣʷʣ ʩʦʙʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʙʠʣʴʥʳʡ ʚʦʜʦʝʤ. ɺʳʩʳʭʘʪʴ ɸʨʘʣ ʥʘʯʘʣ ʩ 1961 ʛ., ʠ ʢ 

2004 ʛ.ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ ʩʦʭʨʘʥʠʣʦʩʴ ʪʦʣʴʢʦ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʙʳʚʰʝʛʦ 

ʤʦʨʷ. ʇʦʯʝʤʫ? ʉʦʚʨʝʤʝʥʥʫʶ ʧʨʠʯʠʥʫ ʚʳʩʳʭʘʥʠʷ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ ʧʦʜʘʚʣʷʶʱʝʝ 

ʙʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʦʙʲʷʩʥʷʶʪ ʯʨʝʟʤʝʨʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʦʜ ʨʝʢ ɸʤʫʜʘʨʴʠ ʠ 

ʉʳʨʜʘʨʴʠ ʜʣʷ ʦʨʦʰʝʥʠʷ ʟʝʤʝʣʴ. ʊʘʢ, ʩʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʫʯʝʥʳʭ, ʚ ʧʝʨʠʦʜ ʩ 1930 ʧʦ 

1960 ʛʛ. ʢ ɸʨʘʣʴʩʢʦʤʫ ʤʦʨʶ ʝʞʝʛʦʜʥʦ ʧʨʠʪʝʢʘʣʦ ʚ ʩʨʝʜʥʝʤ ʙʦʣʝʝ 50 ʢʤ
3
 ʨʝʯʥʳʭ ʚʦʜ. ʆʪ 9 

ʜʦ 10 ʢʤ
3
 ʧʨʠʥʦʩʠʣʠ ʦʩʘʜʢʠ, ʚʳʧʘʜʘʚʰʠʝ ʥʘʜ ʘʢʚʘʪʦʨʠʝʡ ʤʦʨʷ. ʄʝʞʜʫ ʪʝʤ, ʢʦʣʠʯʝʩʪʚʦ 

ʚʦʜʳ, ʧʦʧʘʜʘʝʤʦʝ ʚ ɸʨʘʣʴʩʢʦʝ ʤʦʨʝ, ʢ 1970 ʛ. ʩʦʢʨʘʪʠʣʦʩʴ ʜʦ 35.2 ʢʤ, ʘ ʢ 1980 ʛ. ï ʜʦ 10 

ʢʤ [7]. ɿʘ 30 ʣʝʪ ʫʨʦʚʝʥʴ ʤʦʨʷ ʩʥʠʟʠʣʩʷ ʥʘ 13 ʤʝʪʨʦʚ, ʧʣʦʱʘʜʴ ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ ʪʨʝʪʴ, 

ʦʙʲʝʤ ʚʦʜʳ ï ʚ 2.5 ʨʘʟʘ, ʚʦʜʘ ʩʦʭʨʘʥʠʣʘʩʴ ʪʦʣʴʢʦ ʚ ʨʘʡʦʥʝ ɿʘʧʘʜʥʦ-ɸʨʘʣʴʩʢʦʛʦ 

ʛʣʫʙʦʢʦʚʦʜʥʦʛʦ ʞʝʣʦʙʘ (ʨʠʩ.2). ʇʣʦʱʘʜʴ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʙʳʣʘ ʜʦʚʝʜʝʥʘ ʜʦ 7.2 ʤʣʥ.ʛʘ. 

ɸʨʘʣʴʩʢʦʝ ʤʦʨʝ ʥʘʯʘʣʦ ʚʳʩʳʭʘʪʴ. 

 
ʈʠʩ. 2. ʉʭʝʤʘ ʨʘʟʣʦʤʦʚ ʚ ʜʦʤʝʟʦʟʦʡʩʢʦʤ ʬʫʥʜʘʤʝʥʪʝ ʇʨʠʘʨʘʣʴʷ (ʧʦ çʂʘʨʪʝ ʨʘʟʣʦʤʦʚ éè 1980, ʩ 

ʠʟʤʝʥʝʥʠʷʤʠ) 

ɻʝʦʩʠʥʢʣʠʥʘʣʴʥʳʝ ʩʢʣʘʜʯʘʪʳʝ ʪʝʢʪʦʥʦ-ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ: 1ï ʘʨʭʝʡʩʢʦ-ʥʠʞʥʝʧʨʦʪʝʨʦʟʦʡʩʢʠʡ; 

2ïʥʠʞʥʝ-ʩʨʝʜʥʝʧʨʦʪʝʨʦʟʦʡʩʢʠʡ; 3ï ʚʝʨʭʥʝʧʨʦʪʝʨʦʟʦʡʩʢʠʡ (ʨʠʬʝʡʩʢʠʡ); 4ïʜʦʧʘʣʝʦʟʦʡʩʢʠʡ; 5ïʥʠʞʥʝ-

ʩʨʝʜʥʝʧʘʣʝʦʟʦʡʩʢʠʡ; 6ïʩʨʝʜʥʝʧʘʣʝʦʟʦʡʩʢʠʡ; 7ïʩʠʣʫʨʠʡʩʢʦ-ʥʠʞʥʝʜʝʚʦʥʩʢʠʡ; 8ïʩʨʝʜʥʝʜʝʚʦʥʩʢʦ-

ʥʠʞʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʳʡ; 9ï ʥʠʞʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʳʡ; 10ïʚʝʨʭʥʝʧʘʣʝʦʟʦʡʩʢʠʡ. ʄʘʛʤʘʪʠʯʝʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʠʥʪʨʫʟʠʚʥʳʝ, 11 ï 12 (11 ï ʛʨʘʥʠʪʦʠʜʳ ʜʦʧʘʣʝʦʟʦʡʩʢʠʝ ʠ ʧʘʣʝʦʟʦʡʩʢʠʝ, 12ïʛʨʘʥʠʪʳ ʚʝʨʭʥʝʧʘʣʝʦʟʦʡʩʢʠʝ); 

13ïɻ ʬʬʫʟʠʚʥʦ-ʦʩʘʜʦʯʥʳʝ ʠ ʵʬʬʫʟʠʚʥʳʝ: ʘ ï ʵʬʬʫʟʠʚʥʦ-ʦʩʘʜʦʯʥʳʝ, ʙ ï ʦʩʥʦʚʥʳʝ; ʨʘʟʣʦʤʳ 14 ï 16 ï 

ʧʝʨʚʦʛʦ, 17 ï ʚʪʦʨʦʛʦ, 18 ï ʪʨʝʪʴʝʛʦ ʧʦʨʷʜʢʘ, 14 ï ʩʙʨʦʩ; 15 ï ʨʘʟʣʦʤʳ ʚ ʩʢʣʘʜʯʘʪʦʤ ʦʩʥʦʚʘʥʠʠ ʠ ʯʝʭʣʝ, 16 ï 

18 ï ʪʦʣʴʢʦ ʚ ʩʢʣʘʜʯʘʪʦʤ ʦʩʥʦʚʘʥʠʠ. 

 


