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ʄʀʅʀʉʊɽʈʉʊɺʆ ɺʓʉʐɽɻʆ ʆɹʈɸɿʆɺɸʅʀʗ,  

ʅɸʋʂʀ ʀ ʀʅʅʆɺɸʎʀʁ ʈɽʉʇʋɹʃʀʂʀ ʋɿɹɽʂʀʉʊɸʅ  

ʄʀʅʀʉʊɽʈʉʊɺʆ ɻʆʈʅʆɼʆɹʓɺɸʖʑɽʁ ʇʈʆʄʓʐʃɽʅʅʆʉʊʀ  

ʀ ɻɽʆʃʆɻʀʀ ʈɽʉʇʋɹʃʀʂʀ ʋɿɹɽʂʀʉʊɸʅ 

ɸʆ çɸʃʄɸʃʓʂʉʂʀʁ ɻʆʈʅʆ-ʄɽʊɸʃʃʋʈɻʀʏɽʉʂʀʁ ʂʆʄɹʀʅɸʊè 

ɸʆ çʋɿɹɽʂʉʂʀʁ ʂʆʄɹʀʅɸʊ ʊɽʍʅʆʃʆɻʀʏɽʉʂʀʍ ʄɽʊɸʃʃʆɺè 

ʌʀʃʀɸʃ ʌɽɼɽʈɸʃʔʅʆɻʆ ɻʆʉʋɼɸʈʉʊɺɽʅʅʆɻʆ ɸɺʊʆʅʆʄʅʆɻʆ 

ʆɹʈɸɿʆɺɸʊɽʃʔʅʆɻʆ ʋʏʈɽɾɼɽʅʀʗ ɺʓʉʐɽɻʆ ʆɹʈɸɿʆɺɸʅʀʗ 

  çʅɸʎʀʆʅɸʃʔʅʓʁ ʀʉʉʃɽɼʆɺɸʊɽʃʔʉʂʀʁ ʊɽʍʅʆʃʆɻʀʏɽʉʂʀʁ 

ʋʅʀɺɽʈʉʀʊɽʊ çʄʀʉʀʉè ɺ ɻ. ɸʃʄɸʃʓʂ 

 

 

 

ʉʙʦʨʥʠʢ ʤʘʪʝʨʠʘʣʦʚ ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ ʥʘ ʪʝʤʫ: 

 

çʇɽʈʉʇɽʂʊʀɺʓ ʈɸɿɺʀʊʀʗ ʇʈʆʀɿɺʆɼʉʊɺɸ, ʅɸʋʂʀ  

ʀ ʆɹʈɸɿʆɺɸʅʀʗ ɺ ʆɹʃɸʉʊʀ ʊɽʍʅʆʃʆɻʀʏɽʉʂʀʍ 

ʄɽʊɸʃʃʆɺè 
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ʋɼʂ 621.001.12+621:658.011.54+664.002.5.001(066) 

ʉʙʦʨʥʠʢ ʤʘʪʝʨʠʘʣʦʚ ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ ʥʘ ʪʝʤʫ: çʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʘʫʢʠ 

ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚ ï 2025è. ʇʦʜ ʨʝʜ. 

ʌ.ʗ.ʋʤʘʨʦʚʘ. ï ɸʣʤʘʣʳʢ, 2-3 ʠʶʥʷ, 2025 ʛ. ï 367 ʩ. 

ɺ ʩʙʦʨʥʠʢ ʚʢʣʶʯʝʥʳ ʜʦʢʣʘʜʳ ʦʯʥʦ-ʟʘʦʯʥʦʡ ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʡ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ ʥʘ ʪʝʤʫ: çʇʝʨʩʧʝʢʪʠʚʳ 

ʨʘʟʚʠʪʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚ 

ï 2025è, ʧʨʦʰʝʜʰʝʡ 2-3 ʠʶʥʷ 2025 ʛ. ʚ ʌʠʣʠʘʣʝ ʅʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ çʄʀʉʀʉè ʚ ʛ. ɸʣʤʘʣʳʢ. 

ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʚ ʤʘʪʝʨʠʘʣʘʭ ʢʦʥʬʝʨʝʥʮʠʠ ʫʜʝʣʷʝʪʩʷ 

ʚʦʧʨʦʩʘʤ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʳʭ ʨʝʩʫʨʩʦʚ, 

ʚʥʝʜʨʝʥʠʷ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʜʦʙʳʯʝ ʠ ʧʝʨʝʨʘʙʦʪʢʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʤʝʪʘʣʣʦʚ, ʧʦʚʳʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʘ ʪʘʢʞʝ 

ʨʘʟʚʠʪʠʷ ʥʘʫʯʥʦʛʦ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʦʪʨʘʩʣʠ. 

ʇʫʙʣʠʢʫʝʤʳʝ ʤʘʪʝʨʠʘʣʳ ʦʪʨʘʞʘʶʪ ʘʢʪʫʘʣʴʥʳʝ ʥʘʫʯʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʚ 

ʛʦʨʥʦʤ ʜʝʣʝ, ʤʝʪʘʣʣʫʨʛʠʠ ʠ ʩʤʝʞʥʳʭ ʦʪʨʘʩʣʷʭ ʠ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʝʟʥʳ ʜʣʷ 

ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ ʩʪʫʜʝʥʪʦʚ, ʘ 

ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ, ʥʘʫʯʥʦʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. 

 

ʈʝʜʘʢʮʠʦʥʥʘʷ ʢʦʣʣʝʛʠʷ: 

ʋʤʘʨʦʚ ʌ.ʗ. (ʦʪʚ. ʨʝʜʘʢʪʦʨ), 

ʅʘʩʠʨʦʚ ʋ.ʌ. (ʟʘʤ. ʦʪʚ. ʨʝʜʘʢʪʦʨʘ), ʍʘʩʘʥʦʚ ɸ.ʉ., ʍʫʜʦʷʨʦʚ ʉ.ʈ., ʍʘʣʠʢʫʣʦʚ ʋ.ʄ., 

ɿʘʠʨʦʚ ʐ.ʐ., ʅʫʪʬʫʣʣʦʝʚ ɻ.ʉ., ʍʫʜʦʡʙʝʨʜʠʝʚ ʐ.ʄ., ʇʘʠʟʙʝʢʦʚʘ ɸ.ɼ. (ʣʠʪ. ʨʝʜ.), 

ʄʠʨʟʘʣʠʝʚʘ ʄ.ʄ. (ʦʪʚ. ʩʝʢʨʝʪʘʨʴ). 
 

 

 

ɿʘ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʠʟʣʦʞʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʦʨʠʛʠʥʘʣʴʥʦʩʪʴ, ʦʪʩʫʪʩʪʚʠʝ 

ʧʣʘʛʠʘʪʘ, ʩʦʙʣʶʜʝʥʠʝ ʦʨʬʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʩʪʠʣʠʩʪʠʯʝʩʢʠʭ ʥʦʨʤ, ʘ ʪʘʢʞʝ  

ʟʘ ʢʦʨʨʝʢʪʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʥʝʩʫʪ ʘʚʪʦʨʳ. 
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ʇʈɽɿʀɼʀʋʄ ʂʆʅʌɽʈɽʅʎʀʀ 

ʍʫʨʩʘʥʦʚ ɸ.ʍ. ʇʨʝʜʩʝʜʘʪʝʣʴ ʧʨʘʚʣʝʥʠʷ ɸʆ çɸʣʤʘʣʳʢʩʢʠʡ ɻʄʂè. 

ɸʙʜʫʣʣʘʝʚ ʌ.ʈ. ʇʨʝʜʩʝʜʘʪʝʣʴ ʧʨʘʚʣʝʥʠʷ ɸʆ çʋʟʙʝʢʩʢʠʡ ʢʦʤʙʠʥʘʪ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚè. 

ʋʤʘʨʦʚ ʌ.ʗ. ɼʠʨʝʢʪʦʨ ʌʠʣʠʘʣʘ ʅʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

çʄʀʉʀʉè ʚ ʛ. ɸʣʤʘʣʳʢ. 

ʐʝʨʤʘʪʦʚ ʉ.ɹ. ʀ.ʦ. ʟʘʤʝʩʪʠʪʝʣʷ ʧʨʝʜʩʝʜʘʪʝʣʷ ʧʨʘʚʣʝʥʠʷ 

ɸʆ çɸʣʤʘʣʳʢʩʢʠʡ ɻʄʂè ʧʦ ʧʝʨʩʦʥʘʣʫ ʠ 

ʩʦʮʠʘʣʴʥʳʤ ʚʦʧʨʦʩʘʤ. 

ʈʫʟʠʝʚ ʋ.ʅ. ɿʘʤʝʩʪʠʪʝʣʴ ʧʨʝʜʩʝʜʘʪʝʣʷ ʧʨʘʚʣʝʥʠʷ ʧʦ 

ʦʧʝʨʘʮʠʦʥʥʳʤ ʚʦʧʨʦʩʘʤ ɸʆ çʋʟʙʝʢʩʢʠʡ ʢʦʤʙʠʥʘʪ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚè.  

ɸʙʠʜʦʚ ɸ.ʀ. ɿʘʤʝʩʪʠʪʝʣʴ ʧʨʝʜʩʝʜʘʪʝʣʷ ʧʨʘʚʣʝʥʠʷ ʧʦ ʚʦʧʨʦʩʘʤ 

ʥʘʫʢʠ ʠ ʨʘʟʚʠʪʠʷ ɸʆ çʋʟʙʝʢʩʢʠʡ ʢʦʤʙʠʥʘʪ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚè. 

ɸʩʘʜʦʚ ʀ.ʉ. ɼʠʨʝʢʪʦʨ ʧʨʝʜʧʨʠʷʪʠʷ çʇʨʦʠʟʚʦʜʩʪʚʦ ʨʝʜʢʠʭ 

ʤʝʪʘʣʣʦʚ ʠ ʪʚʝʨʜʳʭ ʩʧʣʘʚʦʚè ɸʆ çʋʟʙʝʢʩʢʠʡ 

ʢʦʤʙʠʥʘʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚè. 

ʆʈɻɸʅʀɿɸʎʀʆʅʅʓʁ ʂʆʄʀʊɽʊ 

ʍʘʩʘʥʦʚ ɸ.ʉ. ɿʘʤʝʩʪʠʪʝʣʴ ʜʠʨʝʢʪʦʨʘ ʧʦ ʪʝʭʥʦʣʦʛʠʷʤ ʎʝʥʪʨʘ ʧʦ 

ʨʘʟʨʘʙʦʪʢʝ ʠ ʚʥʝʜʨʝʥʠʶ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ɸʆ çɸʣʤʘʣʳʢʩʢʠʡ ɻʄʂè. 

ʅʘʩʠʨʦʚ ʋ.ʌ. ɿʘʤʝʩʪʠʪʝʣʴ ʜʠʨʝʢʪʦʨʘ ʧʦ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ ʠ 

ʠʥʥʦʚʘʮʠʷʤ ʌʠʣʠʘʣʘ ʅʀʊʋ çʄʀʉʀʉè  

ʚ ʛ. ɸʣʤʘʣʳʢ. 

ʍʫʜʦʷʨʦʚ ʉ.ʈ. ɿʘʤʝʩʪʠʪʝʣʴ ʜʠʨʝʢʪʦʨʘ ʧʦ ʫʯʝʙʥʦʡ ʨʘʙʦʪʝ 

ʌʠʣʠʘʣʘ ʅʀʊʋ çʄʀʉʀʉè ʚ ʛ. ɸʣʤʘʣʳʢ. 

ɿʘʠʨʦʚ ʐ.ʐ. ʅʘʯʘʣʴʥʠʢ ʩʝʢʪʦʨʘ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʠʥʥʦʚʘʮʠʡ ʠ ʧʦʜʛʦʪʦʚʢʠ ʥʘʫʯʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ 

ʢʘʜʨʦʚ ʌʠʣʠʘʣʘ ʅʀʊʋ çʄʀʉʀʉè ʚ ʛ. ɸʣʤʘʣʳʢ. 

ʍʘʣʠʢʫʣʦʚ ʋ.ʄ. ʅʘʯʘʣʴʥʠʢ ʫʧʨʘʚʣʝʥʠʷ ʜʝʣʘʤʠ ʌʠʣʠʘʣʘ ʅʀʊʋ 

çʄʀʉʀʉè ʚ ʛ. ɸʣʤʘʣʳʢ. 

ʍʫʜʘʡʙʝʨʜʠʝʚ ʐ.ʄ. ɼʝʢʘʥ ɻʦʨʥʦ-ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ 

ʌʠʣʠʘʣʘ ʅʀʊʋ çʄʀʉʀʉè ʚ ʛ. ɸʣʤʘʣʳʢ. 

ʅʫʪʬʫʣʣʦʝʚ ɻ.ʉ. ʅʘʯʘʣʴʥʠʢ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʌʠʣʠʘʣʘ ʅʀʊʋ çʄʀʉʀʉè ʚ ʛ. ɸʣʤʘʣʳʢ. 

ʇʘʠʟʙʝʢʦʚʘ ɸ.ɼ. ɼʦʮʝʥʪ ʢʘʬʝʜʨʳ çʕʢʦʥʦʤʠʢʘ ʠ ʩʦʮʠʘʣʴʥʦ-

ʛʫʤʘʥʠʪʘʨʥʳʝ ʜʠʩʮʠʧʣʠʥʳè. 
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ʆ ɻ ʃ ɸ ɺ ʃ ɽ ʅ ʀ ɽ 
 

ʉʝʢʮʠʷ 1. ɻʝʦʣʦʛʠʷ, ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ 

ʠʩʢʦʧʘʝʤʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚ ʠ ʧʨʠʤʝʥʷʝʤʦʛʦ ʛʦʨʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ 
 

ʋʤʘʨʦʚ ʌ.ʗ., ʌʘʪʭʠʜʜʠʥʦʚ ɸ.ʋ. 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʨʘʞʘʶʱʝʛʦ ʜʝʡʩʪʚʠʷ ʚʟʨʳʚʘ ʩʢʚʘʞʠʥʥʳʭ ʟʘʨʷʜʦʚ ɺɺ 
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ʉɽʂʎʀʗ 1. ɻɽʆʃʆɻʀʗ, ʇɽʈʉʇɽʂʊʀɺʓ ʈɸɿɺʀʊʀʗ ʊɽʍʅʆʃʆɻʀʀ 

ɼʆɹʓʏʀ ʇʆʃɽɿʅʓʍ ʀʉʂʆʇɸɽʄʓʍ ʊɽʍʅʆʃʆɻʀʏɽʉʂʀʍ 

ʄɽʊɸʃʃʆɺ ʀ ʇʈʀʄɽʅʗɽʄʆɻʆ ɻʆʈʅʆɻʆ ʆɹʆʈʋɼʆɺɸʅʀʗ 

 

 

ʄɽʊʆɼʀʂɸ ʀʉʉʃɽɼʆɺɸʅʀʗ ʇʆʈɸɾɸʖʑɽɻʆ ɼɽʁʉʊɺʀʗ ɺɿʈʓɺɸ 

ʉʂɺɸɾʀʅʅʓʍ ɿɸʈʗɼʆɺ ɺɺ ʇʈʀ ʇɽʈɽʍʆɼɽ ɺ ɻʆʈɽʅʀɽ ɺɽʈʍʅɽʁ 

ʏɸʉʊʀ ʉʂɺɸɾʀʅʓ ʅɸ ʆʉʅʆɺɽ ʈɸʉʊɺʆʈʆɺ ʇʈʆʉʊɽʁʐʀʍ ɺɺ 
 

1ʋʤʘʨʦʚ ʌ.ʗ., 2ʌʘʪʭʠʜʜʠʥʦʚ ɸ.ʋ. 

 
1ʌʠʣʠʘʣ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ çʄʀʉʀʉè ʚ ʛ. ɸʣʤʘʣʳʢ (farkhodbek.umarov@yandex.ru), 
2ɸʣʤʘʣʳʢʩʢʠʡ ʬʠʣʠʘʣ ʊʘʰʢʝʥʪʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʀʩʣʘʤʘ ʂʘʨʠʤʦʚʘ (asliddinjonfathiddinov@gmail.com) 

 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʜʝʪʦʥʘʮʠʦʥʥʳʭ ʚʦʣʥ ʠ ʚʦʣʥ ʨʘʟʨʝʞʝʥʠʷ ʚ ʩʢʚʘʞʠʥʥʦʤ 

ʟʘʨʷʜʝ ʚʟʨʳʚʯʘʪʳʭ ʚʝʱʝʩʪʚ (ɺɺ) ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʙʦʨʦʤ 

ʤʝʪʦʜʘ ʠʥʠʮʠʠʨʦʚʘʥʠʷ. 

ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʟʘʨʷʜʘ, ʧʝʨʝʭʦʜʷʱʝʛʦ ʚ ʛʦʨʝʥʠʝ 

ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʩʢʚʘʞʠʥʳ, ʷʚʣʷʝʪʩʷ ʪʦʨʤʦʞʝʥʠʝ ʚʦʣʥ ʜʝʪʦʥʘʮʠʠ, ʨʘʟʨʷʞʝʥʠʷ ʠ 

ʦʪʨʘʞʝʥʥʳʭ ʚʦʣʥ ʦʩʥʦʚʥʦʛʦ ʟʘʨʷʜʘ ɺɺ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʩʢʚʘʞʠʥʳ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠʤʧʫʣʴʩ, ʧʝʨʝʜʘʚʘʝʤʳʡ ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʢʚʘʞʠʥʳ ʚ ʵʪʦʡ ʝʝ 

ʯʘʩʪʠ [1].  
ɿʘʜʘʯʘ ʬʣʝʛʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʟʘʨʷʜʘ ɺɺ  ʪʦʨʤʦʞʝʥʠʝ ʚʦʣʥ, ʩʦʟʜʘʚʘʝʤʳʭ 

ʦʩʥʦʚʥʳʤ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʟʘʨʷʜʘʤʠ ɺɺ ʚ ʩʨʝʜʥʝʡ ʠ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʩʢʚʘʞʠʥʳ, 

ʯʪʦ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʠʤʧʫʣʴʩʘ, ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʙʦʢʦʚʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʩʢʚʘʞʠʥʳ ʚ ʚʝʨʭʥʝʡ ʝʝ ʯʘʩʪʠ, ʠ ʪʦʨʤʦʞʝʥʠʶ ʧʨʦʜʫʢʪʦʚ ʜʝʪʦʥʘʮʠʠ 

(ʇɼ). 

ʈʘʩʩʤʦʪʨʠʤ ʩ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ ʠʥʠʮʠʠʨʦʚʘʥʠʷ 

ʟʘʨʷʜʘ, ʧʝʨʝʭʦʜʷʱʝʛʦ ʚ ʛʦʨʝʥʠʝ [2]. ʇʨʠ ʜʚʫʭʪʦʯʝʯʥʦʤ ʠʥʠʮʠʠʨʦʚʘʥʠʠ ʥʘ ʢʦʥʮʝ 

ʦʩʥʦʚʥʦʛʦ ʟʘʨʷʜʘ ʫ ʜʥʘ ʩʢʚʘʞʠʥʳ ʠ ʥʘ ʢʦʥʪʘʢʪʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʟʘʨʷʜʘ ʩ 

ʬʣʝʛʤʘʪʠʟʠʨʦʚʘʥʥʳʤ ɺɺ ʚʦʟʥʠʢʘʝʪ ʩʠʩʪʝʤʘ ʚʦʣʥ ʜʝʪʦʥʘʮʠʠ.  ʇʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ 

ʩʢʦʨʦʩʪʴ ʜʝʪʦʥʘʮʠʠ, ʦʩʥʦʚʥʦʛʦ ʟʘʨʷʜʘ ʙʦʣʴʰʝ ʩʢʦʨʦʩʪʠ ʜʝʪʦʥʘʮʠʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠ ʬʣʝʛʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʟʘʨʷʜʘ ɺɺ, ʧʨʦʠʩʭʦʜʠʪ ʦʜʥʦʢʨʘʪʥʘʷ 

ʚʩʪʨʝʯʘ ʚʦʣʥ ʦʩʥʦʚʥʦʛʦ ʟʘʨʷʜʘ ʩ ʚʦʣʥʘʤʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ. ʆʪʨʘʞʝʥʠʝ ʚʦʣʥ 

ʦʩʥʦʚʥʦʛʦ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʟʘʨʷʜʦʚ ʦʪ ʬʨʦʥʪʘ ʜʝʪʦʥʘʮʠʠ ʠ ʛʦʨʝʥʠʷ 

ʬʣʝʛʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ɺɺ, ʢʘʢ ʧʦʢʘʟʘʣʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʨʘʩʯʝʪʳ, ʪʨʫʜʥʦ 

ʦʩʫʱʝʩʪʚʠʤʦ, ʪ.ʢ. ʜʝʪʦʥʘʮʠʦʥʥʳʝ ʚʦʣʥʳ ʦʩʥʦʚʥʦʛʦ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʟʘʨʷʜʦʚ, ʘ 

ʪʘʢʞʝ ʠʭ ʇɼ ʫʩʪʨʝʤʣʷʶʪʩʷ ʢ ʫʩʪʴʶ ʩʢʚʘʞʠʥʳ 

ʈʘʩʯʝʪ ʚʩʝʭ ʧʦʩʣʝʜʫʶʱʠʭ ʚʦʣʥ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʚʝʜʝʥ ʧʦ ʘʥʘʣʦʛʠʠ ʩ 

ʨʘʩʯʝʪʦʤ ʧʨʝʜʳʜʫʱʠʭ ʥʘ ʦʩʥʦʚʝ ʫʨʘʚʥʝʥʠʡ ʛʘʟʦʜʠʥʘʤʠʢʠ. ʆʜʥʘʢʦ ʚʢʣʘʜ ʜʘʥʥʳʭ 

ʚʦʣʥ ʚ ʠʤʧʫʣʴʩ, ʧʝʨʝʜʘʚʘʝʤʳʡ ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʢʚʘʞʠʥʳ, ʛʦʨʘʟʜʦ ʤʝʥʴʰʝ, 

ʯʝʤ ʦʩʥʦʚʥʳʭ ʚʦʣʥ [3].  
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ʂʨʦʤʝ ʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʝʩʴʤʘ ʤʦʱʥʳʝ ʚʦʣʥʳ ʦʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʟʘʨʷʜʘ ʧʨʠ ʚʩʪʨʝʯʝ ʩ ʦʪʨʘʞʝʥʥʳʤʠ ʚʦʣʥʘʤʠ ʦʩʥʦʚʥʦʛʦ ʟʘʨʷʜʘ 

ʩʣʫʞʘʪ ʜʣʷ ʥʠʭ ʞʝʩʪʢʠʤʠ ʩʪʝʥʢʘʤʠ, ʜʚʠʞʫʱʠʤʠʩʷ ʥʘ ʚʩʪʨʝʯʫ. ʇʨʠ ʪʘʢʦʤ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʚʦʣʥ ʩʣʝʜʫʝʪ ʦʞʠʜʘʪʴ ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʜʘʚʣʝʥʠʡ 

ʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʜʝʡʩʪʚʠʷ, ʦʪʨʘʞʝʥʥʳʭ ʚ ʛʣʫʙʴ ʟʘʨʷʜʘ ʚʦʣʥ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ 

ʠʤʧʫʣʴʩʘ, ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʢʚʘʞʠʥʳ, ʚ ʭʘʨʘʢʪʝʨʥʳʭ 

ʫʯʘʩʪʢʘʭ ʧʦ ʜʣʠʥʝ ʟʘʨʷʜʘ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʜʘʣʴʥʝʡʰʠʡ ʨʘʩʯʝʪ ʠʤʧʫʣʴʩʦʚ, 

ʧʝʨʝʜʘʚʘʝʤʳʭ ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʢʚʘʞʠʥʳ, ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʚʝʜʝʥ ʜʣʷ ʨʷʜʘ 

ʭʘʨʘʢʪʝʨʥʳʭ ʫʯʘʩʪʢʦʚ ʦʩʥʦʚʥʳʭ. 

1. ɸʥʘʣʠʟ ʜʝʡʩʪʚʠʷ ʚʟʨʳʚʘ ʩʢʚʘʞʠʥʥʳʭ ʟʘʨʷʜʦʚ ɺɺ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠ 

ʥʘʣʠʯʠʠ ʟʘʙʦʡʢʠ, ʫʜʝʣʴʥʳʡ ʠʤʧʫʣʴʩ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʪ.ʢ. ʧʝʨʝʜʘʝʪʩʷ ʙʦʢʦʚʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʩʢʚʘʞʠʥʳ, ʥʦ ʜʣʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʜʨʦʙʣʝʥʠʷ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʫʩʪʫʧʘ 

ʵʪʦʛʦ ʥʝʜʦʩʪʘʪʦʯʥʦ. ʇʘʨʘʤʝʪʨʳ ʫʜʘʨʥʦʡ ʚʦʟʜʫʰʥʦʡ ʚʦʣʥʳ ʦʩʪʘʶʪʩʷ ʚʳʩʦʢʠʤʠ, 

ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʧʨʘʢʪʠʢʦʡ ʚʝʜʝʥʠʷ ʚʟʨʳʚʥʳʭ ʨʘʙʦʪ. 

2. ɺʳʧʦʣʥʝʥʥʳʝ ʨʘʩʯʝʪʳ ʜʘʚʣʝʥʠʡ ʚ ʜʝʪʦʥʘʮʠʦʥʥʦʡ ʚʦʣʥʝ ʠ ʛʦʨʝʥʠʷ 

ʩʢʚʘʞʠʥʥʦʛʦ ʟʘʨʷʜʘ ɺɺ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʚ ʩʢʚʘʞʠʥʝ ʚʦʟʥʠʢʘʝʪ 

ʜʘʚʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʦʢʘʟʳʚʘʝʪ ʧʨʦʪʠʚʦʜʘʚʣʝʥʠʝ ʧʨʦʜʫʢʪʦʚ ʜʝʪʦʥʘʮʠʠ ʦʩʥʦʚʥʦʛʦ 

ʟʘʨʷʜʘ ɺɺ, ʠ ʵʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʚʳʙʨʦʩʘ ʚ ʘʪʤʦʩʬʝʨʫ ʧʨʦʜʫʢʪʦʚ 

ʜʝʪʦʥʘʮʠʠ ʠ ʧʳʣʝʛʘʟʦʚʳʜʝʣʝʥʠʷ ʦʩʥʦʚʥʦʛʦ ʟʘʨʷʜʘ, ʘ ʪʘʢʞʝ ʩʥʠʞʘʝʪ ʧʘʨʘʤʝʪʨʳ 

ʫʜʘʨʥʦʡ ʚʦʟʜʫʰʥʦʡ ʚʦʣʥʳ. 

3. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʢʚʘʞʠʥʥʦʛʦ ʟʘʨʷʜʘ ɺɺ, ʧʝʨʝʭʦʜʷʱʝʛʦ ʚ ʛʦʨʝʥʠʝ ʚʝʨʭʥʝʡ 

ʯʘʩʪʠ ʩʢʚʘʞʠʥʳ, ʧʦʟʚʦʣʷʝʪ ʫʧʨʘʚʣʷʪʴ ʚʝʣʠʯʠʥʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʫʜʝʣʴʥʦʛʦ 

ʠʤʧʫʣʴʩʘ, ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʢʚʘʞʠʥʳ ʧʦ ʚʩʝʡ ʝʝ ʜʣʠʥʝ, ʯʪʦ ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʧʨʘʚʣʷʪʴ ʢʘʯʝʩʪʚʦʤ ʜʨʦʙʣʝʥʠʷ ʠ 

ʧʳʣʝʛʘʟʦʚʳʜʝʣʝʥʠʷ ʦʩʥʦʚʥʦʛʦ ʟʘʨʷʜʘ ɺɺ. 
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ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀɽ ʇʆɼʍʆɼʆɺ ʀ ʀʅʉʊʈʋʄɽʅʊʆɺ ɼʃʗ 
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ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʦʙʳʚʘʶʱʝʛʦ 

ʦʙʲʝʢʪʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʳʨʴʝʚʳʭ 

ʨʝʩʫʨʩʦʚ, ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʭ ʚ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʧʨʠʨʦʜʥʦʛʦ ʠ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʊʘʢʦʝ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʷʚʣʷʝʪʩʷ ʯʝʨʝʟ 

ʤʘʢʩʠʤʠʟʘʮʠʶ ʩʦʜʝʨʞʘʥʠʷ ʚ ʪʦʚʘʨʥʦʡ ʨʫʜʝ, ʦʪʛʨʫʞʘʝʤʦʡ ʥʘ ʧʝʨʝʨʘʙʦʪʢʫ, 

ʩʦʟʜʘʥʠʝ ʧʨʝʜʧʦʩʳʣʦʢ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʦʪʛʨʫʟʢʠ ʪʦʚʘʨʥʦʡ ʨʫʜʳ ʠ ʧʦʚʳʰʝʥʠʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʛʦ ʟʘʚʦʜʘ. 

ʄʘʢʩʠʤʠʟʘʮʠʷ ʩʦʜʝʨʞʘʥʠʷ ʚ ʪʦʚʘʨʥʦʡ ʨʫʜʝ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʨʘʟʨʘʙʦʪʘʥʥʦʡ 

ʩʭʝʤʝ ʮʠʢʣʠʯʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʦʩʚʦʝʥʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʜʦʧʦʣʥʷʝʤʦʛʦ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʤ ʤʝʪʦʜʦʤ ʪʝʢʫʱʝʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʛʦʨʥʳʭ ʨʘʙʦʪ ʥʘ ʦʩʥʦʚʝ 

ʘʥʠʟʦʪʨʦʧʠʠ ʩʦʜʝʨʞʘʥʠʡ ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʢʦʥʜʠʮʠʡ [1,2].  

ʉʦʟʜʘʥʠʝ ʧʨʝʜʧʦʩʳʣʦʢ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʦʪʛʨʫʟʢʠ ʪʦʚʘʨʥʦʡ ʨʫʜʳ ʦʩʥʦʚʘʥʦ ʥʘ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʘʚʪʦʩʘʤʦʩʚʘʣʦʚ ʤʝʞʜʫ ʚʩʢʨʳʰʥʳʤʠ ʠ ʨʫʜʥʳʤʠ 

ʛʨʫʟʦʧʦʪʦʢʘʤʠ, ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʢʦʪʦʨʦʛʦ ʧʦʷʚʣʷʝʪʩʷ ʦʪ ʩʦʢʨʘʱʝʥʠʷ ʨʘʩʩʪʦʷʥʠʷ 

ʧʝʨʝʚʦʟʢʠ ʚʩʢʨʳʰʥʳʭ ʧʦʨʦʜ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʣʠʟʘʮʠʠ ʮʠʢʣʘ çɿʘʧʦʣʥʝʥʠʝ ï 

ʦʩʚʦʙʦʞʜʝʥʠʝ ï ʟʘʧʦʣʥʝʥʠʝè ʧʨʠ ʦʪʨʘʙʦʪʢʝ ʨʫʜʥʳʭ ʩʢʣʘʜʦʚ ʚʦ ʚʥʝʰʥʝʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ʉʦʟʜʘʥʠʝ ʧʨʝʜʧʦʩʳʣʦʢ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʛʦ ʟʘʚʦʜʘ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʩʦʢʨʘʱʝʥʠʠ ʧʨʦʩʪʦʝʚ ʤʝʣʴʥʠʮ ʠʟ-ʟʘ 

ʧʦʧʘʜʘʥʠʷ ʥʝʛʘʙʘʨʠʪʘ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʝʛʨʝʛʘʮʠʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʡ 

ʦʪʚʘʣʳ ʧʦ ʚʳʩʦʪʝ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʪʝʭʥʦʛʝʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʟʦʥʳ ʩ ʨʘʟʥʳʤ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ ʧʦʨʦʜ. ʊʘʢʦʝ ʨʘʟʜʝʣʝʥʠʝ ʦʪʚʘʣʦʚ ʥʘ ʟʦʥʳ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʩʝʣʝʢʪʠʚʥʦʡ ʨʘʟʨʘʙʦʪʢʝ ʦʪʚʘʣʦʚ ʩ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʤ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʛʨʫʟʦʧʦʪʦʢʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʨʫʧʥʦʩʪʠ ʢʫʩʢʦʚ ʚ ʦʪʛʨʫʞʘʝʤʦʡ 

ʨʫʜʝ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʧʨʠʝʤʥʦʤ ʫʟʣʝ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʛʦ ʟʘʚʦʜʘ [3,4]. 

ʈʘʟʨʘʙʦʪʢʘ ʩʭʝʤʳ ʮʠʢʣʠʯʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ, ʦʧʨʝʜʝʣʝʥʥʦʡ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʦʨʠʪʝʪʘʤʠ ʚ ʦʩʚʦʝʥʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʪʘʢʘʷ 

ʩʭʝʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʝʰʝʥʠʝ ʦʧʝʨʘʪʠʚʥʳʭ ʟʘʜʘʯ ʧʦ ʚʳʧʫʩʢʫ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʚ 

ʫʩʣʦʚʠʷʭ ʟʘʢʦʥʦʤʝʨʥʦ ʩʥʠʞʘʶʱʝʛʦʩʷ ʩʦʜʝʨʞʘʥʠʷ ʠ ʫʚʝʣʠʯʠʚʘʶʱʝʡʩʷ ʮʝʥ r

ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ.  
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ʇʨʠʥʷʪʘʷ ʩʪʨʘʪʝʛʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʩʥʠʞʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʚ ʪʦʚʘʨʥʦʡ ʨʫʜʝ ɻ ʪʘʧʘʤʠ ̫ ʚʣʷʝʪʩʷ 

ʦʩʥʦʚʦʡ ʜʣ ̫ʧʝʨʝʭʦʜʘ ʥʘ ʜʠʥʘʤʠʯʝʩʢʠʝ ʢʦʥʜʠʮʠʠ ʧʨʠ ʦʩʚʦʝʥʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʩ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʫʩʪʘʥʘʚʣʠʚʘʝʤʦʡ ʛʨʘʥʠʮʝʡ ʤʝʞʜʫ ʪʦʚʘʨʥʦʡ ʨʫʜʦʡ ʠ ʦʪʭʦʜʘʤʠ 

ʪʝʢʫʱʝʡ ʜʦʙʳʯʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʘʥ ʘʣʛʦʨʠʪʤ ʫʧʨʘʚʣʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʨʠʨʦʜʥʦʛʦ ʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʚ ʦʩʥʦʚʫ ʢʦʪʦʨʦʛʦ 

ʧʦʣʦʞʝʥʦ, ʯʪʦ ʢʘʞʜʳʡ ʦʙʲʝʢʪ ʛʦʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ̫ ʚʣʷʝʪʩʷ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ 

ʠʝʨʘʨʭʠʯʝʩʢʠ ʦʨʛʘʥʠʟʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʳʨʴʝʚʳʝ ʨʝʩʫʨʩʳ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʮʠʢʣʠʯʥʦ ʥʘ ʦʩʥʦʚʝ ʧʨʠʤʝʥʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ 

ʢʦʥʜʠʮʠʡ, ʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʛʦʨʥʦ-ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʛʦ ʢʦʤʧʣʝʢʩʘ 

ʠʟʤʝʥʷʝʪʩʷ ʚ ʩʦʛʣʘʩʦʚʘʥʥʦʤ ʨʝʞʠʤʝ ʩ ʠʟʤʝʥʝʥʠʝʤ ʜʠʥʘʤʠʯʝʩʢʠʭ ʢʦʥʜʠʮʠʡ, 

ʩʤʝʱʘʶʱʠʭ ʛʨʘʥʠʮʫ ʤʝʞʜʫ ʙʘʣʘʥʩʦʚʳʤʠ ʠ ʟʘʙʘʣʘʥʩʦʚʳʤʠ ʟʘʧʘʩʘʤʠ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʨʠʨʦʜʥʦʛʦ ʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ ʩʪʦʨʦʥʫ ʨʘʩʰʠʨʝʥʠʷ 

ʩʳʨʴʝʚʦʡ ʙʘʟʳ. ʈʘʟʨʘʙʦʪʘʥʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʭʝʤʳ ʠ ʦʙʦʩʥʦʚʘʥʳ ʧʘʨʘʤʝʪʨʳ 

ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʙʫʬʝʨʥʳʭ ʚʨʝʤʝʥʥʳʭ ʩʢʣʘʜʦʚ ʧʨʠ ʠʭ ʦʪʩʳʧʢʝ ʥʘ ʧʣʦʱʘʜʢʘʭ 

ʫʩʪʫʧʦʚ ʢʘʨʴʝʨʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʣʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ 

ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʭʝʤ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʙʫʬʝʨʥʳʭ ʚʨʝʤʝʥʥʳʭ 

ʩʢʣʘʜʦʚ. 
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ʆʇʊʀʄʀɿɸʎʀʗ ʇʆʊɽʈʔ ʀ ʈɸɿʋɹʆɾʀɺɸʅʀʗ ʇʈʀ ɺʓɽʄʂɽ 

ʈʋɼʓ ɺ ɿɸɹʆɽ ʋʉʊʋʇɸ ʂɸʈʔɽʈɸ ʕʂʉʂɸɺɸʊʆʈɸ 

 

ʊʦʣʠʧʦʚ ʅ.ʋ., ʈʘʠʤʞʘʥʦʚ ɹ.ʈ. 

 

ʌʠʣʠʘʣ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ çʄʀʉʀʉè ʚ ʛ. ɸʣʤʘʣʳʢ (b.raimjanov@mail.ru) 

 

ʈʘʮʠʦʥʘʣʴʥʦʝ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʝ ʥʝʜʨ ʪʨʝʙʫʝʪ ʪʦʯʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʧʦʪʝʨʷʤʠ ʠ ʨʘʟʫʙʦʞʠʚʘʥʠʝʤ ʧʦʣʝʟʥʦʛʦ ʠʩʢʦʧʘʝʤʦʛʦ, ʯʪʦ ʚʘʞʥʦ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʧʦʣʥʦʪʳ ʠʟʚʣʝʯʝʥʠʷ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ 

ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʛʦʨʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʩʣʦʞʥʳʭ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʚʳʰʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʦʙʳʯʠ ʠ 

ʧʝʨʝʨʘʙʦʪʢʠ. ɼʣʷ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʫʧʨʘʚʣʝʥʠʶ ʠʟʚʣʝʯʝʥʠʝʤ ʧʦʣʝʟʥʳʭ 

ʠʩʢʦʧʘʝʤʳʭ ʧʨʠʤʝʥʷʝʪʩʷ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ, ʚʢʣʶʯʘʶʱʘʷ ʵʪʘʧʳ ʛʝʦʣʦʛʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʮʝʥʢʠ, ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʳʝʤʢʠ, ʢʦʥʪʨʦʣʴ ʧʦʪʝʨʴ 

ʠ ʨʘʟʫʙʦʞʠʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʥʦʨʤʘʪʠʚʦʚ.  

ɼʣʷ ʦʮʝʥʢʠ ʧʦʪʝʨʴ ʠ ʨʘʟʫʙʦʞʠʚʘʥʠʷ ʨʫʜʳ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʧʨʠʤʝʥʝʥʘ ʤʝʪʦʜʠʢʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʬʘʢʪʠʯʝʩʢʦʛʦ ʠ ʧʨʦʝʢʪʥʦʛʦ 

ʢʦʥʪʫʨʦʚ ʚʳʝʤʢʠ ʨʫʜʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʦʨʤʘʪʠʚʥʳʭ ʠ ʨʘʩʯʸʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ, 

ʜʘʥʥʳʝ ʦʧʝʨʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʘ ʪʘʢʞʝ ʧʨʦʝʢʪʥʳʝ ʨʝʰʝʥʠʷ ʧʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʛʨʘʥʠʮʘʤ ʦʯʠʩʪʥʦʡ ʚʳʝʤʢʠ. 

ʈʘʩʯʸʪʳ ʚʳʧʦʣʥʝʥʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʣʝʜʫʶʱʝʡ ʤʝʪʦʜʠʢʠ: 

1. ʆʧʨʝʜʝʣʝʥʠʝ ʛʝʦʤʝʪʨʠʠ ʧʨʠʢʦʥʪʫʨʥʳʭ ʟʦʥ.  

ɸʥʘʣʠʟ ʧʦʣʦʞʝʥʠʡ ʟʘʙʦʷ ʵʢʩʢʘʚʘʪʦʨʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʝʢʪʥʦʛʦ ʢʦʥʪʫʨʘ 

ʨʫʜʥʦʛʦ ʪʝʣʘ ʧʦʟʚʦʣʠʣ ʚʳʜʝʣʠʪʴ ʪʨʠ ʭʘʨʘʢʪʝʨʥʳʭ ʨʝʞʠʤʘ ʨʘʙʦʪʳ (ʨʠʩ. 1): 

ʥʝʜʦʨʘʙʦʪʢʘ ʜʦ ʨʫʜʥʦʛʦ ʢʦʥʪʫʨʘ; 

ʚʳʝʤʢʘ ʧʦ ʨʫʜʥʦʤʫ ʢʦʥʪʫʨʫ; 

ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʧʨʦʝʢʪʥʦʛʦ ʨʫʜʥʦʛʦ ʢʦʥʪʫʨʘ. 

2. ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʪʝʨ ɹʠ ʨʘʟʫʙʦʞʠʚʘʥʠʷ.  

ʇʦʪʝʨʠ ʠ ʨʘʟʫʙʦʞʠʚʘʥʠʝ ʨʫʜʳ ʦʧʨʝʜʝʣʷʣʠʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʣʝʜʫʶʱʠʭ 

ʬʦʨʤʫʣ: 

ʧʦʪʝʨʠ ʨʫʜʳ ὖ ὑ ẗὛ̓ ẗ̑πȟυȟ           (1) 

ʨʘʟʫʙʦʞʠʚʘʥʠʝ ʨʫʜʳ Ὑ ὑ ẗὛ̐ ẗ̑πȟυȟ         (2) 

ʧʦʪʝʨʠ ʤʝʪʘʣʣʘ ὖ̍̆̓ ὖẗὅȟ               (3) 

ʛʜʝ  ὑ  ï ʢʦʵʬʬʠʮʠʝʥʪ ʩʣʦʞʥʦʩʪʠ (ʠʟʤʝʥʯʠʚʦʩʪʠ) ʨʫʜʥʦʛʦ ʢʦʥʪʫʨʘ, 

ʦʧʨʝʜʝʣʷʝʤʳʡ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʧʝʨʠʤʝʪʨʘ ʨʫʜʥʳʭ ʪʝʣ ʢ ʠʭ ʧʣʦʱʘʜʠ ʚ ʧʣʘʥʝ; Ὓ̓  ̑ï 

ʧʣʦʱʘʜʴ ʧʦʪʝʨʴ ʨʫʜʳ ʥʘ ʚʭʦʜʝ ʠ ʚʳʭʦʜʝ ʠʟ ʤʘʩʩʠʚʘ, ʤĮ; Ὓ̐  ̑ï ʧʣʦʱʘʜʴ ʧʨʠʨʝʟʦʢ 

ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ, ʤĮ; ὅ ï ʩʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʤʝʪʘʣʣʘ ʚ ʪʝʨʷʝʤʦʡ ʨʫʜʝ. 

3. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʪʝʨʴ.  

mailto:b.raimjanov@mail.ru
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ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʫʪʦʯʥʝʥʠʶ ʨʘʟʤʝʨʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʚʤʝʱʘʶʱʠʭ 

ʧʦʨʦʜ ʠ ʥʝʜʦʦʪʙʦʨʘ ʨʫʜʳ ʧʨʠ ʟʘʯʠʩʪʢʝ ʦʪʢʦʩʦʚ ʫʩʪʫʧʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʨʦʜʦʣʴʥʳʭ ʟʘʭʦʜʦʢ. ʕʪʦʪ ʩʧʦʩʦʙ ʧʦʟʚʦʣʷʝʪ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʚʣʠʷʥʠʝ 

ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʛʨʘʥʠʮ ʨʫʜʥʦʛʦ ʪʝʣʘ. ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʧʨʠʢʦʥʪʫʨʥʳʭ 

ʟʦʥ ʫʪʦʯʥʷʶʪʩʷ ʧʦ ʩʭʝʤʝ, ʧʨʠʚʝʜʸʥʥʦʡ ʥʘ ʨʠʩ. 2. 

 

  

ʈʠʩ. 1. ʉʭʝʤʘ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʧʦʪʝʨʴ ʠ ʨʘʟʫʙʦʞʠʚʘʥʠʷ ʨʫʜʳ ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʧʦʣʦʞʝʥʠʷʭ ʟʘʙʦʷ 

ʈʠʩ. 2. ʉʭʝʤʘ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʧʦʪʝʨʴ ʠ ʨʘʟʫʙʦʞʠʚʘʥʠʷ ʨʫʜʳ 

ʧʨʠ ʟʘʯʠʩʪʢʝ ʧʨʦʜʦʣʴʥʳʤʠ 

ʟʘʭʦʜʢʘʤʠ 

ɼʣʷ ʨʘʩʯʝʪʘ ʧʣʦʱʘʜʠ ʦʪʢʦʩʘ ʧʨʠʤʝʥʷʣʘʩʴ ʩʣʝʜʫʶʱʘʷ ʬʦʨʤʫʣʘ: 

Ὓ
ẗ

,       (4) 

ʛʜʝ  Ὄ ï ʚʳʩʦʪʘ ʫʩʪʫʧʘ; Ŭ ï ʫʛʦʣ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʪʢʦʩʘ ʧʨʠ ʟʘʯʠʩʪʢʝ. 

ʄʝʪʦʜʠʢʘ ʧʨʠʤʝʥʠʤʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʜʣʷ ʨʫʜʥʳʭ ʪʝʣ ʞʠʣʴʥʦʛʦ ʪʠʧʘ ʩ 

ʯʸʪʢʦ ʚʳʨʘʞʝʥʥʳʤʠ ʛʨʘʥʠʮʘʤʠ ʤʝʞʜʫ ʨʫʜʦʡ ʠ ʚʤʝʱʘʶʱʠʤʠ ʧʦʨʦʜʘʤʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʜʪʚʝʨʜʠʣʦ ʚʘʞʥʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʦʪʝʨʷʤʠ ʠ 

ʨʘʟʫʙʦʞʠʚʘʥʠʝʤ ʨʫʜʳ ʧʨʠ ʦʪʢʨʳʪʦʡ ʨʘʟʨʘʙʦʪʢʝ. ʄʝʪʦʜʠʢʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ 

ʘʥʘʣʠʟʝ ʧʨʠʢʦʥʪʫʨʥʳʭ ʟʦʥ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʣʦʞʥʦʩʪʠ ʢʦʥʪʫʨʦʚ, ʧʦʟʚʦʣʷʝʪ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʮʝʥʠʚʘʪʴ ʧʦʪʝʨʠ ʠ ʦʙʦʩʥʦʚʳʚʘʪʴ ʧʫʪʠ ʧʦʚʳʰʝʥʠʷ ʧʦʣʥʦʪʳ 

ʠʟʚʣʝʯʝʥʠʷ. ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʨʫʜʦʧʦʪʦʢʦʚ ʠ ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ 

ʧʨʝʜʧʨʠʷʪʠʡ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
1. ʆʪʨʘʩʣʝʚʘʷ ʠʥʩʪʨʫʢʮʠʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ, ʫʯʝʪʫ, ʥʦʨʤʠʨʦʚʘʥʠʶ ʠ 

ʧʣʘʥʠʨʦʚʘʥʠʶ ʧʦʪʝʨʴ ʠ ʨʘʟʫʙʦʞʠʚʘʥʠʷ ʨʫʜʳ ʧʨʠ ʧʦʜʟʝʤʥʦʡ ʠ ʦʪʢʨʳʪʦʡ 

ʨʘʟʨʘʙʦʪʢʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʨʘʜʠʦʘʢʪʠʚʥʳʭ, ʨʝʜʢʠʭ ʠ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ (ʈɼ 

8-19-92). ï ʄ.: ɺʅʀʇʀʧʨʦʤʪʝʭʥʦʣʦʛʠʠ, 1993. 

2. ʊʠʧʦʚʳʝ ʤʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʧʦ ʥʦʨʤʠʨʦʚʘʥʠʶ, ʧʦ ʦʮʝʥʢʝ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ ʠ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʠ ʫʯʝʪʫ ʧʦʪʝʨʴ ʪʚʝʨʜʳʭ ʧʦʣʝʟʥʳʭ 

ʠʩʢʦʧʘʝʤʳʭ ʧʨʠ ʜʦʙʳʯʝ, ʫʪʚʝʨʞʜʝʥʥʳʝ ɻʦʩʛʦʨʪʝʭʥʘʜʟʦʨʦʤ ʉʉʉʈ 28 ʤʘʨʪʘ 1972 

ʛ. // ʉʙʦʨʥʠʢ ʨʫʢʦʚʦʜʷʱʠʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʦʭʨʘʥʝ ʥʝʜʨ. ï ʄ.: ʅʝʜʨʘ, 1973. 
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ʆɹ ʆʉɺʆɽʅʀʀ ʄɽʉʊʆʈʆɾɼɽʅʀʁ ʉɽʈɽɹʈʆʉʆɼɽʈɾɸʑʀʍ ʈʋɼ  

ɺ ʋɿɹʂʀʉʊɸʅɽ 

 
1ʀʩʤʘʠʣʦʚ ɼ.ʂ., 2ʈʘʠʤʞʘʥʦʚ ɹ.ʈ., 1ɸʰʫʨʦʚ ɹ.ʅ., 1ʉʘʪʪʘʨʦʚ ʋ.ɹ. 
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ʉʦʩʪʦʷʥʠʝ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʡ ʙʘʟʳ ʠ ʫʨʦʚʝʥʴ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ 

ʤʠʥʝʨʘʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ̫ ʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʛʣʦʙʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʢʘʢ 

ʜʣʷ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʩʪʨʘʥ. ʗʚʣʷʷʩʴ ʦʩʥʦʚʦʡ 

ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ, ʤʠʥʝʨʘʣʴʥʳʝ ʨʝʩʫʨʩʳ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʶʪ 

ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʩʪʨʘʥʳ, ʨʘʟʚʠʪʠʝ ʠ ʨʘʟʤʝʱʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʩʠʣ, 

ʙʦʣʝʝ ʧʦʣʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ, ʫʨʦʚʝʥʴ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ ʠ 

ʧʨʦʛʨʝʩʩ ʩʦʚʨʝʤʝʥʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ [1]. 

ʉʝʨʝʙʨʦʩʦʜʝʨʞʘʱʠʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʅʫʢʨʘʢʦʥ, ʂʦʩʤʦʥʘʯʠ ʠ ʆʢʞʝʪʧʝʩ 

ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʅʘʚʦʠʡʩʢʦʡ ʦʙʣʘʩʪʠ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ.  

ʋʯʠʪʳʚʘʷ ʫʩʣʦʚʠʷ ʟʘʣʝʛʘʥʠʷ ʨʫʜʥʳʭ ʟʘʣʝʞʝʡ, ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʫʜ ʠ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ, ʧʨʦʩʪʳʝ 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʜʘʥʥʳʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʙʫʜʫʪ ʦʪʨʘʙʘʪʳʚʘʪʴʩʷ ʦʪʢʨʳʪʳʤ ʩʧʦʩʦʙʦʤ. 

ʉ ʫʯʝʪʦʤ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚʦ ʚʩʝʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʧʨʠʥʷʪʘ 

ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʠʩʪʝʤʘ ʨʘʟʨʘʙʦʪʢʠ ʩ ʚʳʚʦʟʦʤ ʧʦʨʦʜ ʚʩʢʨʳʰʠ ʚʦ ʚʥʝʰʥʠʝ ʦʪʚʘʣʳ, 

ʘ ʨʫʜʳ ʥʘ ʧʨʠʨʝʣʴʩʦʚʳʝ ʧʝʨʝʛʨʫʟʦʯʥʳʝ ʫʟʣʳ, ʧʨʦʝʢʪʠʨʫʝʤʳʝ ʜʣʷ ʢʘʞʜʦʛʦ ʢʘʨʴʝʨʘ 

ʦʪʜʝʣʴʥʦ. ʉʠʩʪʝʤʘ ʨʘʟʨʘʙʦʪʢʠ ʩ ʚʥʝʰʥʠʤ ʦʪʚʘʣʦʦʙʨʘʟʦʚʘʥʠʝʤ ʚʳʙʨʘʥʘ ʠʟ-ʟʘ 

ʦʪʩʫʪʩʪʚʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʤʝʱʝʥʠʷ ʚʩʢʨʳʰʥʳʭ ʧʦʨʦʜ ʚ ʚʳʨʘʙʦʪʘʥʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ʆʪʨʘʙʦʪʢʘ ʛʦʨʠʟʦʥʪʦʚ ʥʘʯʠʥʘʝʪʩʷ ʩ ʨʘʩʰʠʨʝʥʠʷ ʨʘʟʨʝʟʥʦʡ ʪʨʘʥʰʝʠ. ʌʨʦʥʪ 

ʨʘʙʦʪ ʥʘ ʨʘʙʦʯʝʤ ʛʦʨʠʟʦʥʪʝ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚ ʧʨʦʜʦʣʴʥʦ-ʧʦʧʝʨʝʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ 

ʦʪ ʮʝʥʪʨʘ ʢ ʬʣʘʥʛʘʤ [2].  

ʇʨʠʥʷʪʳʡ ʧʦʨʷʜʦʢ ʦʪʨʘʙʦʪʢʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʠʥʠʤʘʣʴʥʳʤʠ ʪʝʢʫʱʠʤʠ 

ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʚʩʢʨʳʰʠ ʠ ʤʘʣʳʤ ʨʘʩʩʪʦʷʥʠʝʤ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʩ ʚʳʩʦʢʠʤʠ 

ʪʝʤʧʘʤʠ ʧʦʜʚʠʛʘʥʠʷ ʬʨʦʥʪʘ ʜʦʙʳʯʥʳʭ ʨʘʙʦʪ (150-250 ʤ/ʛʦʜ), ʯʪʦ ʜʦʩʪʠʛʘʝʪʩʷ 

ʧʨʠʤʝʥʝʥʠʝʤ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʚʠʜʘ ʪʨʘʥʩʧʦʨʪʘ.  

ɺʳʩʦʪʘ ʚʩʢʨʳʰʥʳʭ ʫʩʪʫʧʦʚ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʩʦʩʪʘʚʣʷʶʪ - 10-15 ʤ, 

ʜʦʙʳʯʥʳʭ ʫʩʪʫʧʦʚ - 5 ʤ, ʚ ʢʦʥʝʯʥʦʤ ʧʦʣʦʞʝʥʠʠ ʫʩʪʫʧʳ ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʛʨʫʧʧʫ, 

ʬʦʨʤʠʨʫʷ ʤʝʞʜʫ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʠ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʤʠ ʙʝʨʤʘʤʠ ʦʙʲʝʜʠʥʸʥʥʳʝ 

ʫʩʪʫʧʳ ʢʘʨʴʝʨʘ ʚʳʩʦʪʦʡ ʜʦ 30 ʤ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʥʦʨʤʘʪʠʚʘ ʛʦʪʦʚʳʭ ʢ ʚʳʝʤʢʝ ʟʘʧʘʩʦʚ ʠ 

ʩʪʘʙʠʣʴʥʦʡ ʨʘʙʦʪʳ ʢʘʨʴʝʨʦʚ ʩ ʧʨʦʝʢʪʥʦʡ ʤʦʱʥʦʩʪʴʶ ʧʦ ʜʦʙʳʯʝ ʨʫʜʳ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪʩʷ ʛʦʨʥʦ-ʢʘʧʠʪʘʣʴʥʳʝ ʨʘʙʦʪʳ. 
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ʄʝʩʪʘ ʟʘʣʦʞʝʥʠʷ ʪʨʘʥʰʝʡ ʚʳʙʨʘʥʳ ʩ ʫʯʝʪʦʤ ʨʝʣʴʝʬʘ ʤʝʩʪʥʦʩʪʠ, 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʪʚʘʣʦʚ ʧʫʩʪʳʭ ʧʦʨʦʜ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʚʳʚʦʟʘ ʨʫʜʳ. ʊʨʘʥʰʝʠ 

ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʚʳʜʘʯʠ ʠʟ ʢʘʨʴʝʨʘ ʚʩʝʡ ʛʦʨʥʦʡ ʤʘʩʩʳ. 

ɼʦʩʪʘʚʢʘ ʨʫʜʳ ʚʦ ʚʩʝʭ ʢʘʨʴʝʨʘʭ ʥʘ ɻʄɿ-5 ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ. ʇʨʠʨʝʣʴʩʦʚʳʝ ʧʝʨʝʛʨʫʟʦʯʥʳʝ ʫʟʣʳ 

ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʨʠʝʤʘ ʠ ʩʢʣʘʜʠʨʦʚʘʥʠʷ ʨʫʜʳ ʧʦʩʪʫʧʘʶʱʝʡ ʠʟ ʢʘʨʴʝʨʦʚ ʠ 

ʟʘʛʨʫʟʢʠ ʝʝ ʚ ʜʫʤʧʢʘʨʳ ʠ ʦʪʧʨʘʚʢʠ ʝ y ʧʦ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʝ ʥʘ ɻʄɿ-5 ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʡ ʧʝʨʝʨʘʙʦʪʢʠ. 

ʇʨʝʜʫʩʤʘʪʨʠʚʘʶʪʩʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʪʨʝʭ ʧʨʠʨʝʣʴʩʦʚʳʭ ʧʦʛʨʫʟʦʯʥʳʭ 

ʧʫʥʢʪʦʚ, ʥʘ ʪʨʝʭ ʦʪʨʘʙʘʪʳʚʘʝʤʳʭ ʢʘʨʴʝʨʘʭ (ʨʠʩ.1): 

 ï ʧʨʠʨʝʣʴʩʦʚʳʡ-ʧʝʨʝʛʨʫʟʦʯʥʳʡ ʫʟʝʣ  ̄1 ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʨʠʝʤʘ ʨʫʜʳ ʩ 

ʢʘʨʴʝʨʘ ʅʫʢʨʘʢʦʥ ʚ ʦʙʲʝʤʝ ï 4 ʤʣʥ. ʪ ʨʫʜʳ ʚ ʛʦʜ. ʇʨʠʨʝʣʴʩʦʚʳʡ ʧʦʛʨʫʟʦʯʥʳʡ ʫʟʝʣ 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʧʣʦʱʘʜʢʝ ʫ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʚʝʪʢʠ, ʩʦʝʜʠʥʷʶʱʝʡ ʧʣʦʱʘʜʢʫ 

ɻʄɿ-5 ʠ ʦʪʨʘʙʘʪʳʚʘʝʤʳʡ ʢʘʨʴʝʨ ʅʫʢʨʘʢʦʥ; 

 ï ʧʨʠʨʝʣʴʩʦʚʳʡ-ʧʝʨʝʛʨʫʟʦʯʥʳʡ ʫʟʝʣ  ̄2 ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʨʠʝʤʘ ʨʫʜʳ ʩ 

ʢʘʨʴʝʨʘ ʂʦʩʤʦʥʘʯʠ, ʚ ʦʙʲʝʤʝ - 1,1 ʤʣʥ. ʪ ʨʫʜʳ ʚ ʛʦʜ. ʇʨʠʨʝʣʴʩʦʚʳʡ ʧʦʛʨʫʟʦʯʥʳʡ 

ʫʟʝʣ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʧʣʦʱʘʜʢʝ ʫ ʩʫʱʝʩʪʚʫʶʱʝʡ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʚʝʪʢʠ, 

ʩʦʝʜʠʥʷʶʱʝʡ ʧʣʦʱʘʜʢʫ ɻʄɿ-5 ʠ ʦʪʨʘʙʘʪʳʚʘʝʤʳʡ ʢʘʨʴʝʨ ʂʦʩʤʦʥʘʯʠ. 

  ï ʧʨʠʨʝʣʴʩʦʚʳʡ-ʧʝʨʝʛʨʫʟʦʯʥʳʡ ʫʟʝʣ  ̄3 ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʨʠʝʤʘ ʨʫʜʳ ʩ 

ʢʘʨʴʝʨʘ ʆʢʞʝʪʧʝʩ, ʚ ʦʙʲʝʤʝ ï 0,5 ʤʣʥ. ʪ ʨʫʜʳ ʚ ʛʦʜ. ʇʨʠʨʝʣʴʩʦʚʳʡ ʧʦʛʨʫʟʦʯʥʳʡ 

ʫʟʝʣ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʧʣʦʱʘʜʢʝ ʫ ʩʫʱʝʩʪʚʫʶʱʝʡ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʚʝʪʢʠ, 

ʠʤʝʶʱʝʡ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʧʫʪʴ ʜʦ ɻʄɿ-5.  

 
ʈʠʩ. 1. ʉʭʝʤʘ ʧʨʠʨʝʣʴʩʦʚʦʛʦ-ʧʝʨʝʛʨʫʟʦʯʥʦʛʦ ʫʟʣʘ ʥʘ ʢʘʨʴʝʨʘʭ 

 



ɻʝʦʣʦʛʠʷ, ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚ ʠ ʧʨʠʤʝʥʷʝʤʦʛʦ ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

 

25 

 

ɼʣʷ ʩʥʠʞʝʥʠʷ ʧʳʣʝʚʳʜʝʣʝʥʠʷ ʧʨʠ ʧʦʛʨʫʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʳʭ ʨʘʙʦʪʘʭ 

ʩʣʝʜʫʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʦʨʦʰʝʥʠʝ ʥʘ ʩʢʣʘʜʝ ʨʫʜʳ ʛʠʜʨʦʤʦʥʠʪʦʨʦʤ ʦʪ 

ʚʥʫʪʨʠʧʣʦʱʘʜʦʯʥʳʭ ʚʦʜʦʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ [3]. 

ʈʦʩʪ ʮʝʥ ʥʘ ʩʝʨʝʙʨʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʵʢʦʥʦʤʠʯʝʩʢʫʶ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʤʥʦʛʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʜʝʣʘʷ ʠʭ ʨʘʟʨʘʙʦʪʢʫ ʬʠʥʘʥʩʦʚʦ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʡ ʠ ʨʝʥʪʘʙʝʣʴʥʦʡ. 

ʉʝʨʝʙʨʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʟʦʣʦʪʘ, ʢʦʪʦʨʦʝ ʪʨʘʜʠʮʠʦʥʥʦ ʚʳʠʛʨʳʚʘʝʪ ʚʦ ʚʨʝʤʝʥʘ 

ʨʳʥʦʯʥʦʡ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ, ʦʥʦ ʠʤʝʝʪ ʙʦʣʝʝ ʰʠʨʦʢʫʶ ʩʬʝʨʫ ʧʨʠʤʝʥʝʥʠʷ. ɽʛʦ 

ʘʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʪʘʢʠʭ ʦʪʨʘʩʣʷʭ, ʢʘʢ ʩʦʣʥʝʯʥʘʷ ɻ ʥʝʨʛʝʪʠʢʘ, ɻ ʣʝʢʪʨʦʥʠʢʘ 

ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ, ʜʝʣʘʝʪ ʩʪʦʠʤʦʩʪʴ ʩʝʨʝʙʨʘ ʦʩʦʙʝʥʥʦ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʡ ʢ ʩʦʩʪʦʷʥʠʶ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ.  

ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ, ʟʘ ʢʦʪʦʨʳʤ ʩʪʦʠʪ ʥʘʙʣʶʜʘʪʴ, ʷʚʣʷʝʪʩʷ 

ʩʦʦʪʥʦʰʝʥʠʝ ʮʝʥ ʥʘ ʟʦʣʦʪʦ ʠ ʩʝʨʝʙʨʦ, ʢʦʪʦʨʦʝ ʧʦʢʘʟʳʚʘʝʪ, ʩʢʦʣʴʢʦ ʫʥʮʠʡ ʩʝʨʝʙʨʘ 

ʪʨʝʙʫʝʪʩʷ ʜʣʷ ʧʦʢʫʧʢʠ ʦʜʥʦʡ ʫʥʮʠʠ ʟʦʣʦʪʘ. ʈʦʩʪ ʵʪʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʚʳʰʝʥʠʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʟʦʣʦʪʘ ʜʣʷ ʠʥʚʝʩʪʦʨʦʚ ʠ ʝʛʦ 

ʮʝʥʦʚʦʤ ʧʨʝʚʦʩʭʦʜʩʪʚʝ (ʨʠʩ. 2) [4]. 

 
ʈʠʩ. 2. ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʮʝʥʳ ʥʘ ʟʦʣʦʪʦ ʠ ʩʝʨʝʙʨʦ 

 

ʈʦʩʪ ʩʧʨʦʩʘ ʥʘ ʩʝʨʝʙʨʦ ʩʪʠʤʫʣʠʨʦʚʘʣʩʷ ʥʝʩʢʦʣʴʢʠʤʠ ʪʝʥʜʝʥʮʠʷʤʠ, ʚ ʯʠʩʣʝ 

ʢʦʪʦʨʳʭ ʚʳʩʦʢʠʡ ʩʧʨʦʩ ʥʘ ʙʳʪʦʚʫʶ ʵʣʝʢʪʨʦʥʠʢʫ ʥʘ ʬʦʥʝ ʧʝʨʝʭʦʜʘ ʢ ʫʜʘʣʝʥʥʦʡ 

ʨʘʙʦʪʝ, ʠʥʚʝʩʪʠʮʠʠ ʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ 5G ʠ ʨʦʩʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʨʝʙʨʘ ʚ 

çʟʝʣʝʥʦʡè ʵʥʝʨʛʝʪʠʢʝ. ʈʦʩʪ ʩʧʨʦʩʘ ʥʘ ʩʝʨʝʙʨʦ ʩʦ ʩʪʦʨʦʥʳ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 

ʩʝʢʪʦʨʘ ʤʦʞʝʪ ʧʦʣʫʯʠʪʴ ʠʤʧʫʣʴʩ ʚ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ, ʯʪʦ ʜʦʣʞʥʦ ʧʦʜʜʝʨʞʘʪʴ 

ʩʪʦʠʤʦʩʪʴ ʩʝʨʝʙʨʘ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʚ ʙʫʜʫʱʝʤ.  

ʆʩʚʦʝʥʠʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʩʝʨʝʙʨʦʩʦʜʝʨʞʘʱʠʭ ʨʫʜ ʠʛʨʘʝʪ 

ʚʘʞʥʝʡʰʠʡ ʨʦʣʴ ʚ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʤ ʢʦʤʧʣʝʢʩʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ɺɺʇ, ʠʥʚʝʩʪʠʮʠʦʥʥʦʤ ʧʨʦʮʝʩʩʝ, ʟʘʥʷʪʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʦʙʝʩʧʝʯʝʥʠʠ ʚʥʫʪʨʝʥʥʠʭ ʠ 

ʚʥʝʰʥʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʩʪʨʘʥʳ ʚ ʩʳʨʴʝ ʚ ʪʝʢʫʱʝʤ ʧʝʨʠʦʜʝ ʠ ʥʘ ʧʝʨʩʧʝʢʪʠʚʫ. 
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ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʜʣʷ ʩʪʘʙʠʣʠʟʘʮʠʠ ʛʨʫʟʦʧʦʪʦʢʘ ʛʦʨʥʦʡ 

ʤʘʩʩʳ ʥʘ ʢʦʥʚʝʡʝʨʥʳʡ ʪʨʘʥʩʧʦʨʪ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʣʥʦʪʳ ʝʛʦ ʟʘʛʨʫʟʢʠ ʷʚʣʷʝʪʩʷ 

ʦʪʩʳʧʢʘ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʩʢʣʘʜʦʚ ʦʢʦʣʦ ʧʝʨʝʛʨʫʟʦʯʥʦʛʦ ʧʫʥʢʪʘ. ʊʘʢʦʡ ʩʢʣʘʜ 

ʩʣʫʞʠʪ ʚ ʢʘʯʝʩʪʚʝ ʢʦʤʧʝʥʩʘʮʠʦʥʥʦʡ ʝʤʢʦʩʪʠ ʧʨʠ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʚʘʨʠʘʮʠʷʭ 

ʛʨʫʟʦʧʦʪʦʢʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʠʝʤʣʝʤʦʡ ʝʤʢʦʩʪʴʶ ʢʦʥʚʝʡʝʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠʣʠ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʜʧʠʪʢʘ ʧʨʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʚʘʨʠʘʮʠʷʭ. 

ʆʪʩʳʧʢʘ ʛʦʨʥʦʡ ʤʘʩʩʳ ʚ ʩʢʣʘʜ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʘʚʪʦʩʘʤʦʩʚʘʣʘʤʠ ʧʨʠ 

ʧʨʝʚʳʰʝʥʠʠ ʧʦʯʘʩʦʚʳʭ ʛʨʫʟʦʧʦʪʦʢʦʚ, ʧʦʩʪʫʧʘʶʱʠʭ ʥʘ ʧʝʨʝʛʨʫʟʦʯʥʳʡ ʧʫʥʢʪ ʠʣʠ 

ʧʨʠ ʥʝʧʨʝʜʚʠʜʝʥʥʳʭ ʦʩʪʘʥʦʚʢʘʭ ʢʦʥʚʝʡʝʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʆʪʛʨʫʟʢʘ ʩʦ ʩʢʣʘʜʘ ʥʘ 

ʢʦʥʚʝʡʝʨʥʳʡ ʢʦʤʧʣʝʢʩ ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʠ ʛʨʫʟʦʧʦʪʦʢʘʭ, ʤʝʥʴʰʝ ʧʦʪʨʝʙʥʳʭ ʜʣʷ 

ʧʦʣʥʦʡ ʟʘʛʨʫʟʢʠ ʢʦʥʚʝʡʝʨʘ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʤʝʩʪʦ ʚ ʥʘʯʘʣʝ, ʩʝʨʝʜʠʥʝ ʠ ʢʦʥʮʝ 

ʩʤʝʥʳ. 

ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʛʣʘʞʠʚʘʥʠʝ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ 

ʛʨʫʟʦʧʦʪʦʢʘ ʧʨʠ ʙʫʥʢʝʨʥʳʭ ʧʝʨʝʛʨʫʟʦʯʥʳʭ ʧʫʥʢʪʘʭ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʩʪʨʦʠʪʝʣʴʥʦʡ ʚʳʩʦʪʳ ʠ ʠʭ ʢʦʣʠʯʝʩʪʚʘ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʙʫʬʝʨʥʳʭ ʩʢʣʘʜʦʚ ʥʘ 

ʧʣʦʱʘʜʢʘʭ ʫʩʪʫʧʦʚ ʚʥʫʪʨʠ ʢʘʨʴʝʨʘ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʩʭʝʤʘʤʠ, 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʦ, ʧʨʠ ʵʪʦʤ ʥʝ ʪʨʝʙʫʝʪʩʷ 

ʢʘʧʠʪʘʣʴʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʠ ʫʩʪʨʦʡʩʪʚ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʠʭ 

ʧʨʝʠʤʫʱʝʩʪʚʦʤ. ʆʜʥʘʢʦ ʪʘʢʠʝ ʩʢʣʘʜʳ ʧʨʝʜʧʦʣʘʛʘʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠ ʠʭ 

ʦʪʛʨʫʟʢʝ ɻ ʢʩʢʘʚʘʮʠʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʮʠʢʣʠʯʥʦʛʦ ʠʣʠ 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʜʝʡʩʪʚʠʷ. ɺ ʩʚʷʟʠ ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ ʚʦʟʤʦʞʥʦʩʪʴʶ ʚ ʢʘʨʴʝʨʝ ʦʪʩʳʧʢʠ 

ʩʢʣʘʜʘ, ʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʣʦʱʘʜʢʠ ʜʣʷ ʥʝʛʦ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʦʙʲʝʤ 

ʛʦʨʥʳʭ ʨʘʙʦʪ ʧʨʠ ʨʘʟʥʦʩʝ ʙʦʨʪʘ ʢʘʨʴʝʨʘ, ʪʘʢʦʡ ʩʢʣʘʜ ʤʦʞʝʪ ʦʪʩʳʧʘʪʴʩʷ ʥʘ 
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ʧʣʦʱʘʜʢʝ ʛʦʨʠʟʦʥʪʘ ʩ ʚʨʝʤʝʥʥʳʤ ʝʛʦ ʟʘʮʝʣʠʯʠʚʘʥʠʝʤ. ʇʨʠ ʵʪʦʤ ʨʘʮʠʦʥʘʣʴʥʦ 

ʫʩʪʨʦʡʩʪʚʦ ʧʝʨʝʛʨʫʟʦʯʥʦʛʦ ʧʫʥʢʪʘ ʚʥʝ ʪʨʘʥʰʝʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʝʨʝʜʘʪʦʯʥʦʛʦ 

ʢʦʥʚʝʡʝʨʘ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʥʝ ʪʦʣʴʢʦ ʧʨʠʙʣʠʟʠʪʴ ʝʛʦ ʢ ʧʨʦʤʝʞʫʪʦʯʥʦʤʫ ʩʢʣʘʜʫ, ʥʦ 

ʠ ʦʩʫʱʝʩʪʚʠʪʴ ʫʩʪʨʦʡʩʪʚʦ ʧʣʦʱʘʜʢʠ ʜʣʷ ʤʘʥʝʚʨʦʚ ʘʚʪʦʩʘʤʦʩʚʘʣʦʚ ʥʘ ʧʫʥʢʪʝ ʥʝ 

ʢʘʧʠʪʘʣʴʥʦʡ, ʘ ʚʨʝʤʝʥʥʦʡ ʩ ʟʘʮʝʣʠʯʠʚʘʥʠʝʤ ʵʪʦʛʦ ʛʦʨʠʟʦʥʪʘ[1,2].  

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʩʢʣʘʜʦʚ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʭʝʤʘʭ ʝʛʦ ʦʪʛʨʫʟʢʠ ʠ ʨʘʩʩʪʦʷʥʠʡ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ ʦʪ ʟʘʙʦʝʚ 

ʥʘ ʩʢʣʘʜ ʠ ʦʪ ʥʝʛʦ ʥʝ ʧʝʨʝʛʨʫʟʦʯʥʳʡ ʧʫʥʢʪ ʠʣʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʚ ʦʪʚʘʣ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʣʠʯʠʥʳ ʛʨʫʟʦʧʦʪʦʢʦʚ (ʧʦʪʝʨʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʛʨʫʟʦʯʥʦʛʦ ʢʦʤʧʣʝʢʩʘ) ʧʨʠʚʝʜʝʥʘ ʥʠʞʝ. ʇʨʠ ʮʠʢʣʠʯʥʦ-

ʧʦʪʦʯʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚ ʩʣʫʯʘʝ ʦʩʪʘʥʦʚʢʠ ʢʦʥʚʝʡʝʨʘ ʚʦʟʤʦʞʥʳ ʩʣʝʜʫʶʱʠʝ ʩʭʝʤʳ 

ʨʘʙʦʪʳ ʚʥʫʪʨʠʢʘʨʴʝʨʥʦʛʦ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ: ʚʳʚʦʟʢʘ ʛʦʨʥʦʡ ʤʘʩʩʳ ʠʟ ʟʘʙʦʷ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʙʫʣʴʜʦʟʝʨʥʳʤ 

ʦʪʚʘʣʦʦʙʨʘʟʦʚʘʥʠʝʤ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʝ ʛʦʨʥʦʡ ʤʘʩʩʳ ʠʟ ʟʘʙʦʷ ʥʘ 

ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʩʢʣʘʜ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʦʢʦʣʦ ʧʝʨʝʛʨʫʟʦʯʥʦʛʦ ʧʫʥʢʪʘ. ɺʦ ʚʪʦʨʦʤ 

ʩʣʫʯʘʝ ʧʦʩʣʝ ʧʫʩʢʘ ʢʦʥʚʝʡʝʨʘ ʟʘʩʢʣʘʜʠʨʦʚʘʥʥʘʷ ʛʦʨʥʘʷ ʤʘʩʩʘ ʪʨʘʥʩʧʦʨʪʠʨʫʝʪʩʷ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ, ʘʚʪʦʧʦʛʨʫʟʯʠʢʘʤʠ ʠʣʠ ʢʦʥʚʝʡʝʨʦʤ ʥʘ ʧʝʨʝʛʨʫʟʦʯʥʳʡ ʧʫʥʢʪ ʠ 

ʧʝʨʝʛʨʫʞʘʝʪʩʷ ʥʘ ʧʦʜʲʝʤʥʳʡ ʢʦʥʚʝʡʝʨ.ʉʦʩʪʘʚ ʨʘʙʦʪ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ 

ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʩʢʣʘʜʘ - ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʝ ʠʟ ʟʘʙʦʷ ʜʦ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʩʢʣʘʜʘ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ, ʧʦʛʨʫʟʢʘ ʵʢʩʢʘʚʘʪʦʨʦʤ ʥʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʝ 

ʥʘ ʧʝʨʝʛʨʫʟʦʯʥʳʡ ʧʫʥʢʪ, ʧʝʨʝʛʨʫʟʢʘ ʩ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʥʘ ʢʦʥʚʝʡʝʨ, 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʝ ʢʦʥʚʝʡʝʨʘʤʠ ʜʦ ʦʪʚʘʣʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ, ʦʪʚʘʣʦʦʙʨʘʟʦʚʘʥʠʝ 

ʦʪʚʘʣʦʦʙʨʘʟʦʚʘʪʝʣʝʤ. ʇʨʦʤʝʞʫʪʦʯʥʳʝ ʩʢʣʘʜʳ ʵʢʦʥʦʤʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʳ ʧʨʠ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʦʪʝʨʷʭ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʢʦʥʚʝʡʝʨʘ ʠ ʙʦʣʴʰʠʭ ʨʘʩʩʪʦʷʥʠʷʭ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ ʛʦʨʥʦʡ ʤʘʩʩʳ ʦʪ ʟʘʙʦʷ ʥʘ ʦʪʚʘʣ [3,4]. 

ʅʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʳ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʩʢʣʘʜʳ ʩ ʧʦʛʨʫʟʢʦʡ ʛʦʨʥʦʡ ʤʘʩʩʳ 

ʵʢʩʢʘʚʘʪʦʨʦʤ ʕʂɻ-8ʀ ʥʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪ (ʧʨʠ ʧʦʪʝʨʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʢʦʥʚʝʡʝʨʘ 3-15%) ʠ ʩʢʣʘʜʳ ʩ ʧʦʛʨʫʟʢʦʡ ʛʦʨʥʦʡ ʤʘʩʩʳ ʘʚʪʦʧʦʛʨʫʟʯʠʢʦʤ ʥʘ 

ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʢʦʥʚʝʡʝʨ (ʧʨʠ ʧʦʪʝʨʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʚʳʰʝ 15 %) ʇʨʠ 

ʥʝʙʦʣʴʰʠʭ ʧʦʪʝʨʷʭ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʢʦʥʚʝʡʝʨʘ (ʜʦ 3-5 %) ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʛʦʨʥʫʶ ʤʘʩʩʫ ʧʨʠ ʦʩʪʘʥʦʚʢʝ ʢʦʥʚʝʡʝʨʘ ʚʳʚʦʟʠʪʴ ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ ʥʘ ʦʪʚʘʣ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʄʠʮʳʭ ʀ. ʅ. ʆʮʝʥʢʘ ʚʣʠʷʥʠʷ ʧʳʣʠ ʥʘ ʟʘʛʨʷʟʥʝʥʠʝ ʨʘʡʦʥʦʚ ʜʦʙʳʯʠ ʫʛʣʷ 

ʠ ʤʝʨʳ, ʧʨʠʥʠʤʘʝʤʳʝ ʜʣʷ ʩʥʠʞʝʥʠʷ ʚʘʣʦʚʳʭ ʚʳʙʨʦʩʦʚ ʥʘ ʧʨʠʤʝʨʝ ʂʝʤʝʨʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ: ʤʘʛʠʩʪʝʨʩʢʘʷ ʜʠʩ. ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʜʛʦʪʦʚʢʠ 05.04.06 ï ʕʢʦʣʦʛʠʷ ʠ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ. ï 2023. 

2. ɼʨʠʞʝʥʢʦ ɸ. ʖ., ʅʠʢʦʥʝʥʢʦ ɸ. ɺ. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ 

ʣʝʥʪʦʯʥʳʭ ʢʦʥʚʝʡʝʨʦʚ ʧʨʠ ʫʛʣʫʙʣʝʥʠʠ ʞʝʣʝʟʦʨʫʜʥʳʭ ʢʘʨʴʝʨʦʚ // 

ʄʝʪʘʣʣʫʨʛʠʯʝʩʢʘʷ ʠ ʛʦʨʥʦʨʫʜʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ. ï 2014. ï  ̄6. ï ʉ. 78ï83. 

3. Zairov Sh.Sh., Urinov Sh.R., Nomdorov R.U. Developing a method of forming 

a sustainable slot of career boards that provide safe mining work // Academic Journal of 

Digital Economics and Stability. ï 2021. ï ˉ6. ï URL: https://economics. 

academicjournal.io/index.php/economics/article/view/268.  



ɻʝʦʣʦʛʠʷ, ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚ ʠ ʧʨʠʤʝʥʷʝʤʦʛʦ ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

 

28 

 

4. ɹʘʨʘʜʫʣʠʥ ʀ. ʄ. ʆʙʦʩʥʦʚʘʥʠʝ ʛʦʨʥʦʪʝʭʥʠʯʝʩʢʦʡ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʢʘʨʴʝʨʦʚ 

ʧʦ ʜʦʙʳʯʝ ʥʝʨʫʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʱʝʙʥʷ: ʜʠʩ. ... ʜ-ʨʘ ʪʝʭʥ. ʥʘʫʢ. 

ï ʂʨʘʩʥʦʷʨʩʢ: ʉʠʙ. ʬʝʜʝʨ. ʫʥ-ʪ, 2018. 

 

 

ɿɸɺʀʉʀʄʆʉʊʔ ʀɿʄɽʅɽʅʀʗ ɼɸɺʃɽʅʀʗ ʇʈʆɼʋʂʊʆɺ 

ɼɽʊʆʅɸʎʀʀ ʇʈʀ ɺɿʈʓɺɽ ʉʂɺɸɾʀʅʅʆɻʆ ɿɸʈʗɼɸ ʇʈʀ 

ʀʉʇʆʃʔɿʆɺɸʅʀʀ  ʇɽʅʆɻɽʃɽɺʆʁ ɿɸɹʆʁʂʀ ʇɽʈɽʄɽʅʅʆɻʆ 

ɸɻʈɽɻɸʊʅʆɻʆ ʉʆʉʊʆʗʅʀʗ 

 

ʅʫʪʬʫʣʣʦʝʚ ɻ.ʉ., ʈʠʟʘʝʚ ɸ.ɸ., ʍʘʤʠʜʦʚ ʈ.ɹ. 

 

ʌʠʣʠʘʣ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ çʄʀʉʀʉè ʚ ʛ. ɸʣʤʘʣʳʢ  

(gafurcom@mail.ru, rizayev.abdulla@mail.ru) 

 

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʦʧʳʪʝ ʧʨʠʤʝʥʝʥʠʷ ʩʢʚʘʞʠʥʥʳʭ ʟʘʨʷʜʦʚ ʩ ʥʠʟʢʦʧʣʦʪʥʦʡ 

ʟʘʙʦʡʢʦʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʜʛʦʪʦʚʢʠ ʧʦʨʦʜʳ ʢ 

ʵʢʩʢʘʚʘʮʠʠ ʚʟʨʳʚʦʤ, ʥʝʦʙʭʦʜʠʤʦ ʦʮʝʥʠʪʴ ʪʝʭʥʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʥʦʚʦʛʦ ʩʦʩʪʘʚʘ ʧʝʥʦʛʝʣʝʚʦʡ ʟʘʙʦʡʢʠ ʚ ʩʢʚʘʞʠʥʥʦʤ ʟʘʨʷʜʝ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʠʪ 

ʧʦʚʳʩʠʪʴ ɻ ʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʨʫʰʝʥʠʷ ʤʘʩʩʠʚʘ ʠ ʫʤʝʥʴʰʠʪʴ ʟʦʥʫ ʥʝʨʝʛʫʣʠʨʫʝʤʦʛʦ 

ʜʨʦʙʣʝʥʠʷ.  

ʈʘʩʯʝʪ ʠʟʤʝʥʝʥʠʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʟʨʫʰʝʥʠʷ 

ʧʦʨʦʜʥʦʛʦ ʤʘʩʩʠʚʘ ʩ ʢʨʝʧʦʩʪʴʶ ʧʦʨʦʜʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ ʙʦʣʝʝ 60 % ʦʪ ʦʙʱʝʛʦ 

ʦʙʲʝʤʘ ʚʩʢʨʳʰʠ ʥʘ ʢʘʨʴʝʨʘʭ ʋʟʙʝʢʠʩʪʘʥʘ ʩʢʚʘʞʠʥʥʳʤʠ ʟʘʨʷʜʘʤʠ ɺɺ ʪʠʧʘ 

çʕʤʫʣʴʛʠʪ-30è ʩ ʨʘʟʣʠʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʟʘʙʦʡʢʠ, ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ 

ʠʟʤʝʥʝʥʠʝ ʚʝʣʠʯʠʥʳ ʜʘʚʣʝʥʠʷ ʧʨʦʜʫʢʪʦʚ ʜʝʪʦʥʘʮʠʠ [1]:  
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ʛʜʝ ὖ̒  ̑ï ʥʘʯʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʇɼ; ὸ̃ ï ʚʨʝʤʷ ʚʦʟʜʝʡʩʪʚʠʷ ʇɼ; ὸ̎   ï ʚʨʝʤʷ 

ʥʘʨʘʩʪʘʥʠʷ ʜʘʚʣʝʥʠʷ ʇɼ;.  

ɺʨʝʤʷ ʥʘʨʘʩʪʘʥʠʷ ʜʘʚʣʝʥʠʷ ʇɼ ʦʧʨʝʜʝʣʠʪʩʷ ʚʨʝʤʝʥʝʤ ʜʝʪʦʥʘʮʠʠ ʟʘʨʷʜʘ ɺɺ 

ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʜʝʨʞʠʚʘʥʠʷ ʇɼ ʚ ʩʢʚʘʞʠʥʝ: 

,1 sʜʥ ttt Ö=                                                     (2) 

ʛʜʝ tʜ ï ʚʨʝʤʷ ʜʝʪʦʥʘʮʠʠ ʟʘʨʷʜʘ ɺɺ: 

,
D

l
t ʟ
ʜ=                                                        (3) 

ʛʜʝ ὰ̈ ï ʜʣʠʥʘ ʟʘʨʷʜʘ; D ï ʩʢʦʨʦʩʪʴ ʜʝʪʦʥʘʮʠʠ ɺɺ. 

 ɺʨʝʤʷ ʩʤʝʱʝʥʠʷ ʟʘʙʦʡʢʠ ʟʘʚʠʩʠʪ ʦʪ ʩʦʦʪʥʦʰʝʥʠʷ ʝʝ ʤʘʩʩʦʚʦʡ ʩʢʦʨʦʩʪʠ ʩ 

ʯʘʩʪʠʮʘʤʠ ʤʘʩʩʠʚʘ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʯʘʩʪʠʮ ʚ ʤʘʩʩʠʚʝ ʠ ʧʝʥʦʛʝʣʝʚʦʡ ʟʘʙʦʡʢʝ, 
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ɻʝʦʣʦʛʠʷ, ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚ ʠ ʧʨʠʤʝʥʷʝʤʦʛʦ ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 
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ʩʤʝʱʘʶʱʠʭʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ, ʢʦʪʦʨʘʷ ʠʟʤʝʥʷʝʪʩʷ ʚ ʤʘʩʩʠʚʝ ʦʪ ʤʘʢʩʠʤʘʣʴʥʦʡ ʜʦ 

ʢʨʠʪʠʯʝʩʢʦʡ ʚʝʣʠʯʠʥʳ 2-5 ʤ/ʩ, ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʧʝʨʝʞʘʪʠʝ ʩʢʚʘʞʠʥʳ ʥʘ ʚʝʣʠʯʠʥʫ, 

ʨʘʚʥʫʶ 32 ʨʘʜʠʫʩʘʤ ʟʘʨʷʜʘ, ʧʨʦʜʫʢʪʘʤʠ ʨʘʟʨʫʰʝʥʠʷ ʧʦʨʦʜʳ, ʯʪʦ ʚ ʩʨʝʜʥʝʤ 

ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 4,0 ʤ. 

ɺʨʝʤʷ ʚʳʙʨʦʩʘ ʪʚʝʨʜʦʡ ʟʘʙʦʡʢʠ ʩʦ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʴʶ ʦʢʦʣʦ 100 ʤ/ʩ, 

ʧʨʦʠʩʭʦʜʠʪ ʟʘ 6-10 ʤʩ, ʯʪʦ ʧʦʯʪʠ ʚ 3-5 ʨʘʟ ʙʳʩʪʨʝʝ, ʯʝʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʥʠʟʢʦʧʣʦʪʥʦʡ, ʧʦʨʠʩʪʦʡ (ʧʝʥʦʛʝʣʝʚʦʡ) ʟʘʙʦʡʢʠ ʧʝʨʝʤʝʥʥʦʛʦ ʘʛʨʝʛʘʪʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ. ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʧʦʟʚʦʣʷʝʪ, ʠʩʧʦʣʴʟʫʷ ʬʦʨʤʫʣʫ (1) ʧʦʣʫʯʠʪʴ 

ʟʘʚʠʩʠʤʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʜʘʚʣʝʥʠʷ ʧʨʦʜʫʢʪʦʚ ʜʝʪʦʥʘʮʠʠ ʧʨʠ ʚʟʨʳʚʝ ʩʢʚʘʞʠʥʥʦʛʦ 

ʟʘʨʷʜʘ ʩ ʟʘʙʦʡʢʘʤʠ ʠʟ ʨʘʟʥʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʨʠʩ. 1).  

 

 
1 ï ʩ ʟʘʙʦʡʢʦʡ ʠʟ ʙʫʨʦʚʦʡ ʤʝʣʦʯʠ; 2 ï ʩ ʧʝʥʦʛʝʣʝʚʦʡ ʟʘʙʦʡʢʦʡ  

ʈʠʩ. 1. ʀʟʤʝʥʝʥʠʝ ʜʘʚʣʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʤʘʩʩʠʚ ʇɼ ʩʢʚʘʞʠʥʥʦʛʦ ʟʘʨʷʜʘ 

 

ʀʟ ʛʨʘʬʠʢʘ ʚʠʜʥʦ, ʯʪʦ ʜʘʚʣʝʥʠʝ ʧʨʦʜʫʢʪʦʚ ʜʝʪʦʥʘʮʠʠ ʩʢʚʘʞʠʥʥʦʛʦ ʟʘʨʷʜʘ ʩ 

ʧʝʥʛʝʛʝʣʝʚʦʡ ʟʘʙʦʡʢʦʡ ʧʘʜʘʝʪ ʚ 1,5 ʨʘʟʘ ʤʝʜʣʝʥʥʝʝ, ʯʝʤ ʧʨʠ ʟʘʙʦʡʢʝ ʠʟ ʙʫʨʦʚʦʡ 

ʤʝʣʦʯʠ, ʯʪʦ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʫʜʝʣʴʥʦʛʦ ʠʤʧʫʣʴʩʘ. 
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TOGó-KON VA KOóMIR LAXMLARIDA  ANKER  MUSTAHKAMLASH  

NAZARIYASI NING ILMIY  ASOSLARI  

 

Muminov R.O., To`xtayev B.I 

 

Navoiy davlat konchilik  va texnologiyalar universiteti 

(rashid_81@mail.ru), (boburjont999@gmail.com) 

 

Anker mustahkamlash tizimlarini loyihalashtirish va qoóllashning ilmiy asoslarini 

takomillashtirishga, shuningdek, oltin va koómir laxmlarining barqarorligi va 

xavfsizligini oshirishga xizmat qiladi [1]. Anker mustahkamlash nazariyasini 

oórganishning fundamental maqsadi ï anker mustahkamlash tizimining murakkab 

dinamik jarayonlarini, xususan, mustahkamlash elementlarining atrofdagi togó jinslari 

bilan oózaro taôsir mexanizmini chuqur anglashdir. Bundan tashqari, tadqiqot 

mustahkamlash elementlarining ish prinsiplarini aniqlash, mustahkamlash 

samaradorligiga taôsir etuvchi turli geologik, muhandislik va texnologik omillarni 

kompleks tahlil qilish hamda anker mustahkamlashning umumiy konseptual asoslarini 

shakllantirishni oóz ichiga oladi. Mazkur fundamental tadqiqotning amaliy ahamiyati 

beqiyosdir. Chunki u kelgusida oltin va koómir konlarini xavfsiz va iqtisodiy jihatdan 

samarali qazib olishni taôminlash uchun zarur boólgan anker mustahkamlash loyihalarini 

ilmiy asoslab ishlab chiqishga zamin yaratadi [2].  

Hozirgi kunda anker mustahkamlashning dastlabki rivojlanish bosqichlarida 

uning mexanizmini tushuntirishga qaratilgan bir qator klassik nazariyalar taklif etilgan. 

Masalan, çosib qoóyishè (suspension) nazariyasi togó jinslarining pastki qismini 

yuqoridagi mustahkam qatlamga osib qoóyish orqali mustahkamlashni talqin etsa, 

çkombinatsiyalashgan balkaè (composite beam) nazariyasi ankerlar yordamida alohida 

qavatlarning birgalikda ishlashi va umumiy mustahkamlikning oshishini koórsatadi. 

Shuningdek, çmustahkamlangan arkaè (reinforced arch) nazariyasi togó bosimining arka 

shaklida taqsimlanishini va ankerlarning bu arkani mustahkamlashini izohlaydi. Bu va 

boshqa klassik nazariyalar anker mustahkamlash texnologiyasining shakllanishi va 

amaliyotga keng joriy etilishida muhim ijobiy rol oóynaydi [3]. 

Yuqorida qayd etilgan muammolarni hal etish maqsadida anker mustahkamlash 

nazariyasini chuqurlashtirish va takomillashtirish zarurati yuzaga kelmoqda. Buning 

uchun quyidagi yoónalishlarda qoóshimcha fundamental va amaliy tadqiqotlar oótkazish 

muhim ahamiyatga ega: 

Togó jinslarining aniqroq reologik modellarini ishlab chiqish va ularni anker 

mustahkamlash tizimi bilan oózaro taôsirini hisobga olish; 

Anker va togó jinsi oórtasidagi kontakt zonasidagi adgeziya, ishqalanish va 

mexanik qulflanish kabi murakkab fizik-mexanik jarayonlarni chuqur oórganish; 

Anker mustahkamlashning dinamik yuklanishlar (seysmik taôsirlar, portlatish 

ishlari) va vaqt omili taôsiridagi xulq-atvorini tadqiq qilish; 

Anker mustahkamlash samaradorligini oshirishning innovatsion usullarini 

(masalan, faol mustahkamlash, oóz-oózidan mustahkamlanuvchi ankerlar, kompozitsion 

materiallar) ishlab chiqish va nazariy asoslash; 

mailto:rashid_81@mail.ru
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Anker mustahkamlash tizimlarini optimallashtirish uchun zamonaviy sonli 

modellashtirish usullarini (chekli elementlar usuli, chekli farqlar usuli, diskret 

elementlar usuli) qoóllash va ularning natijalarini eksperimental maôlumotlar bilan 

tasdiqlash [4]. 

Ushbu yoónalishlarda olib boriladigan ilmiy  izlanishlar anker mustahkamlashning 

fundamental nazariyasini yanada rivojlantirishga, zamonaviy konchilik sharoitlarida 

yuqori samaradorlik va xavfsizlikni taôminlaydigan yangi avlod anker mustahkamlash 

texnologiyalarini yaratishga xizmat qiladi. Biroq, shuni taôkidlash joizki, mavjud klassik 

nazariyalarning har biri oóziga xos cheklanishlarga ega. Ular zamonaviy konchilik 

sharoitlarida, xususan, murakkab geologik tuzilishlar, yuqori togó bosimi, dinamik 

yuklanishlar mavjud boólganda anker mustahkamlash texnologiyasini yanada 

rivojlantirish ehtiyojlarini toóliq qondira olmaydi va ushbu muammo oldindan 

aniqlanadi va bartaraf etiladi. 

Shunday qilib, anker mustahkamlash nazariyasini chuqurlashtirish va 

takomillashtirish dolzarb ahamiyat kasb etadi. Bu borada qoóshimcha fundamental va 

amaliy tadqiqotlar oótkazish, mavjud nazariyalarni tanqidiy tahlil qilish, yangi ilmiy 

yondashuvlarni ishlab chiqish va zamonaviy eksperimental hamda modellashtirish 

usullarini qoóllash zarur. Bu esa anker mustahkamlashning murakkab mexanizmlarini 

yanada toóliq va aniq tushunishga, shuningdek, konchilik amaliyotida yuqori 

samaradorlik va xavfsizlikni taôminlaydigan innovatsion mustahkamlash 

texnologiyalarini yaratishga imkon beradi. 

 

Adabiyotlar  roóyhati 

1. Suchowerska Iwanec A. M., Carter J. P., Hambleton J. P. Geomechanics of 

subsidence above single and multi-seam coal mining // Journal of Rock Mechanics and 

Geotechnical Engineering. ï 2016. ï Vol. 8,  ̄ 3. ï P. 304ï313. ï DOI: 

https://doi.org/10.1016/j.jrmge.2015.11.007. 

2. Nikiforov A. V., Vinogradov E. A., Kochneva A. A. Analysis of multiple seam 

stability // International Journal of Civil  Engineering and Technology. ï 2019. ï Vol. 

10,  ̄2. ï P. 1132ï1139. 

3. Peng S. S. Longwall mining. ï Boca Raton : CRC Press, 2019. ï DOI: 

https://doi.org/10.1201/9780429260049. 

4. Nikiforov A. V., Vinogradov E. A., Kochneva A. A. Analysis of multiple seam 

stability // International Journal of Civil  Engineering and Technology. ï 2019. ï Vol. 

10,  ̄2. ï P. 1132ï1139. 

 

 

 

 

 

 

 

 

https://doi.org/10.1016/j.jrmge.2015.11.007
https://doi.org/10.1201/9780429260049


ɻʝʦʣʦʛʠʷ, ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚ ʠ ʧʨʠʤʝʥʷʝʤʦʛʦ ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

 

32 

 

ʀʉʉʃɽɼʆɺɸʅʀɽ ɺʃʀʗʅʀʗ ɿɸʈʗɼʆɺ ɺɿʈʓɺʏɸʊʓʍ ɺɽʑɽʉʊɺ 

ʈɸɿʃʀʏʅʓʍ ʊʀʇʆɺ ʅɸ ʇʆʂɸɿɸʊɽʃʀ ʆʊɹʆʁʂʀ ʈʋɼʓ 

 

ʍʘʩʘʥʦʚ ʆ.ɸ., ʄʘʚʣʷʥʦʚ ɸ.ɸ., ʄʝʣʴʥʠʢʦʚʘ ʊ.ɽ. 

 
2ɸʣʤʘʣʳʢʩʢʠʡ ʬʠʣʠʘʣ ʊʘʰʢʝʥʪʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʀʩʣʘʤʘ ʂʘʨʠʤʦʚʘ (obid_xasanov@mail.ru) 

 

ʆʪ ʪʦʯʥʦʩʪʠ ʦʪʙʦʡʢʠ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʷʪ ʧʦʪʝʨʠ ʠ ʨʘʟʫʙʦʞʠʚʘʥʠʝ ʨʫʜʳ. 

ʍʦʨʦʰʝʝ ʜʨʦʙʣʝʥʠʝ ʨʫʜʳ, ʤʠʥʠʤʘʣʴʥʳʝ ʧʦʪʝʨʠ ʠ ʨʘʟʫʙʦʞʠʚʘʥʠʝ ʝʝ ʚʩʣʝʜʩʪʚʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʪʦʯʥʦ ʩʣʝʜʦʚʘʪʴ ʟʘ ʢʦʥʪʫʨʘʤʠ ʨʫʜʥʦʛʦ ʪʝʣʘ, ʥʝʟʥʘʯʠʪʝʣʴʥʳʡ 

ʩʝʡʩʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʜʦʩʪʦʠʥʩʪʚʘʤʠ ʰʧʫʨʦʚʦʡ ʦʪʙʦʡʢʠ. 

ʉ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʟʘʨʷʜʦʚ ʚʟʨʳʚʯʘʪʳʭ ʚʝʱʝʩʪʚ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ 

ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʦʪʙʦʡʢʠ ʨʫʜʳ ʚ ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ ɸʆ çɸʣʤʘʣʳʢʩʢʠʡ ʛʦʨʥʦ-

ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʡ ʢʦʤʙʠʥʘʪè ʚ ʰʘʭʪʝ ʂʦʯʙʫʣʘʢ ʥʘ ʫʯʘʩʪʢʝ ʋʟʫʥ ʠ ʚ ʰʘʭʪʝ 

ʂʘʡʨʘʛʘʯ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʄʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ɺɺ (ʧʦ ʚʝʣʠʯʠʥʝ 

ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʟʘʨʷʜʘ, ʩ ʫʯʝʪʦʤ ʠʭ ʜʠʘʤʝʪʨʦʚ ʠ ʫʩʣʦʚʠʡ ʧʨʠʤʝʥʝʥʠʷ) 

ʜʘʝʪ ʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʭʦʨʦʰʦ ʢʦʨʨʝʣʠʨʫʝʪʩʷ ʩ ʜʘʥʥʳʤʠ ʧʨʘʢʪʠʢʠ 

ʚʥʝʜʨʝʥʠʷ ʧʨʦʩʪʝʡʰʠʭ ɺɺ ʚ ʨʘʟʣʠʯʥʳʭ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. 

ɼʣʷ ʢʘʞʜʦʛʦ ʪʠʧʘ ʧʘʪʨʦʥʠʨʦʚʘʥʥʦʛʦ ɺɺ ʠ ʜʠʘʤʝʪʨʘ ʰʧʫʨʘ ʩʫʱʝʩʪʚʫʝʪ 

ʧʨʝʜʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʟʘʨʷʜʘ (ɟ), ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ 

ʜʦʧʫʩʪʠʤʳʤ ʩʦʦʪʥʦʰʝʥʠʝʤ ʜʠʘʤʝʪʨʦʚ ʰʧʫʨʘ ʠ ʟʘʨʷʜʘ ʠ ʦʙʲʝʤʥʳʤ ʚʝʩʦʤ ɺɺ ʚ 

ʧʘʪʨʦʥʝ (ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʘ 1  

ʇʣʦʪʥʦʩʪʴ ʟʘʨʷʜʘ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʰʧʫʨʘ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ 

ʧʘʪʨʦʥʠʨʦʚʘʥʥʳʭ ɺɺ ʧʨʠ ʦʛʥʝʚʦʤ ʚʟʨʳʚʘʥʠʠ 

ʅʘʟʚʘʥʠʝ ɺɺ 
ʇʣʦʪʥʦʩʪʴ ɺɺ ʚ 

ʧʘʪʨʦʥʝ, ʛ/ʩʤ3 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʟʘʨʷʜʘ  

(ʚ ʛ/ʩʤ3) ʧʨʠ ʜʠʘʤʝʪʨʝ ʰʧʫʨʘ, ʤʤ 

30 34 38 42 

ɸʤʤʦʥʠʪ  ̄6 1,15 0,73 0,79 0,81 0,84 

ɼʝʪʦʥʠʪ 10ɸ 1,1- 1,2 0,73 0,79 0,81 0,84 

ɼʝʪʦʥʠʪ 15ɸ10 1,3 0,83 0,88 0,92 0,95 
ʇʨʠʤʝʯʘʥʠʝ. ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʜʠʘʤʝʪʨʦʤ ʰʧʫʨʘ ʠ ʧʘʪʨʦʥʘ 6 ʤʤ. 

 

ʋ ʀʛʜʘʥʠʪʘ ʧʣʦʪʥʦʩʪʴ ʟʘʨʷʜʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʜʠʘʤʝʪʨʘ ʰʧʫʨʘ ʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʦʣʴʢʦ ʪʝʭʥʠʯʝʩʢʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʧʥʝʚʤʦʟʘʨʷʞʘʶʱʠʭ 

ʫʩʪʨʦʡʩʪʚ ʠ ʩʦʨʪʦʤ ʧʨʠʤʝʥʷʝʤʦʡ ʩʝʣʠʪʨʳ. ʅʘʠʙʦʣʴʰʘʷ ʧʣʦʪʥʦʩʪʴ ʟʘʨʷʜʘ 

ʀʛʜʘʥʠʪʘ ʧʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʘʙʦʪʘʭ ʙʳʣʘ ʜʦʩʪʠʛʥʫʪʘ ʧʨʠ ʟʘʨʷʞʘʥʠʠ 

ʰʧʫʨʦʚ ʜʠʘʤʝʪʨʦʤ 32 ʤʤ ʧʨʠ ʧʦʤʦʱʠ ʵʞʝʢʪʦʨʥʦʛʦ ʟʘʨʷʜʯʠʢʘ ʇʇɿ-2, ʦʥʘ 

ʩʦʩʪʘʚʠʣʘ 1,41 ʛ/ʩʤ3 (ʧʨʠ ʜʘʚʣʝʥʠʠ ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ ʚ ʩʝʪʠ 5,6 ʘʪʤ).  

ʈʘʩʯʝʪʥʳʝ ʟʥʘʯʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʰʧʫʨʦʚʳʭ ʟʘʨʷʜʦʚ 

ʥʝʢʦʪʦʨʳʭ ʧʘʪʨʦʥʠʨʦʚʘʥʥʳʭ ʠ ʨʦʩʩʳʧʥʳʭ ɺɺ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʜʣʷ 
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ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ɻ ʬʬʝʢʪʠʚʥʦʩʪʠ h ʧʫʨʦʚ ʤʘʣʦʛʦ ʜʠʘʤʝʪʨʘ (32 ʤʤ) ʥʘʠʙʦʣʴʰʝʝ 

ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʟʘʨʷʜʘ.  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʝʛʦ ʚ ʨʘʩʯʝʪʘʭ ʠ ʧʨʘʢʪʠʢʝ ʧʦʟʚʦʣʠʪ 

ʜʦʩʪʠʛʥʫʪʴ ʣʫʯʰʠʭ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʟʨʳʚʥʦʡ ʦʪʙʦʡʢʠ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ ɸʆ 

çɸʣʤʘʣʳʢʩʢʠʡ ʛʦʨʥʦ-ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʡ ʢʦʤʙʠʥʘʪè ʚ ʰʘʭʪʝ ʂʦʯʙʫʣʘʢ ʥʘ ʫʯʘʩʪʢʝ 

ʋʟʫʥ ʠ ʚ ʰʘʭʪʝ ʂʘʡʨʘʛʘʯ, ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʧʨʠʤʝʥʷʶʱʠʭ 

ʧʨʦʩʪʝʡʰʠʝ ɺɺ ʜʣʷ ʧhʫʨʦʚʦʡ ʦʪʙʦʡʢʠ ʨʫʜʳ, ʀʛʜʘʥʠʪ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʠʙʦʣʝʝ 

ʚʳʩʦʢʠʝ ʨʝʟʫʣʴʪʘʪʳ. ʂʘʢ ʧʨʘʚʠʣʦ, ʚʝʣʠʯʠʥʘ ʂʀʐ ʠ ʚʳʭʦʜ ʨʫʜʳ ʩ ʝʜʠʥʠʮʳ ʜʣʠʥʳ 

ʰʧʫʨʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʀʛʜʘʥʠʪʘ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ, ʯʝʤ ʧʨʠ ɼʝʪʦʥʠʪʘʭ ʠ 

ʟʘʤʝʪʥʦ ʧʨʝʚʦʩʭʦʜʷʪ ʧʦʢʘʟʘʪʝʣʠ ʦʪʙʦʡʢʠ ɸʤʤʦʥʠʪʦʤ  ̄6ɾɺ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʣʦʞʝʥʥʦʝ ʚʳʰʝ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ 

ʚʳʚʦʜʳ: 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʢʨʠʪʝʨʠʡ ʦʮʝʥʢʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ɺɺ ʦʪʢʨʳʚʘʝʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʮʠʦʥʘʣʴʥʳʭ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʦʪʙʦʡʢʠ ʞʠʣʴʥʦʡ ʤʘʩʩʳ ʚ ʨʘʟʣʠʯʥʳʭ ʛʦʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʦʪʙʦʡʢʠ; 

ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʦʙʲʝʤʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʦʩʪʝʡʰʠʭ ʩʦʩʪʘʚʦʚ ɺɺ ʚʦʟʤʦʞʥʦ 

ʟʘ ʩʯʝʪ ʩʦʩʪʘʚʘ ʠ ʩʦʦʪʥʦʰʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʥʠʭ, ʘ ʪʘʢʞʝ ʟʘ ʩʯʝʪ ʫʧʣʦʪʥʝʥʠʷ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ɺɺ ʚ ʟʘʨʷʜʥʦʡ ʧʦʣʦʩʪʠ; 

ʢʨʠʪʝʨʠʡ ʫʜʝʣʴʥʦʡ ʵʥʝʨʛʠʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ɺɺ ʚʳʷʚʣʷʝʪ ʧʨʝʠʤʫʱʝʩʪʚʘ 

ʟʘʨʷʜʦʚ ʧʨʦʩʪʝʡʰʠʭ ʩʦʩʪʘʚʦʚ ɺɺ ʫʤʝʥʴʰʝʥʥʦʛʦ ʠ ʤʘʣʦʛʦ ʜʠʘʤʝʪʨʦʚ, ʘ ʪʘʢʞʝ 

ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʥʝʨʛʠʶ ʚʟʨʳʚʘ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ 

ʩʣʦʞʥʳʭ ʛʦʨʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʦʪʙʦʡʢʠ ʞʠʣʴʥʳʭ ʨʫʜʥʳʭ ʟʘʣʝʞʝʡ; 

ʤʘʩʩʦʚʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʨʦʩʪʝʡʰʠʭ ʩʦʩʪʘʚʦʚ ɺɺ ʩ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʤ 

ʟʘʨʷʞʘʥʠʝʤ ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʨʘʚʠʣʴʥʦʩʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʨʠʪʝʨʠʷ ʦʮʝʥʢʠ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ɺɺ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʚʟʨʳʚʘ ʟʘʧʘʩʫ ʵʥʝʨʛʠʠ ʟʘʨʷʜʘ 

ɺɺ ʠ ʧʨʝʚʘʣʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ ʦʙʲʝʤʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ɻ ʥʝʨʛʠʠ ʥʘ ɻ ʢʦʥʦʤʠʯʥʦʩʪʴ 

ʙʫʨʦʚʟʨʳʚʥʳʭ ʨʘʙʦʪ. 
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ʊʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʝ ʛʦʨʥʦʡ ʤʘʩʩʳ ʚ ʦʪʢʨʳʪʳʭ ʛʦʨʥʳʭ ʨʘʙʦʪʘʭ ʜʘʚʥʦ 

ʧʨʝʚʨʘʪʠʣʦʩʴ ʚ ʦʩʥʦʚʥʳʝ ʟʘʪʨʘʪʳ ʜʦʙʳʯʠ ʧʦʣʝʟʥʦʛʦ ʠʩʢʦʧʘʝʤʦʛʦ ʦʪʢʨʳʪʳʤ 

ʩʧʦʩʦʙʦʤ. ʇʦ ʤʝʨʝ ʨʦʩʪʘ ʛʣʫʙʠʥʳ ʢʘʨʴʝʨʘ ʜʦʣʷ ʨʘʩʭʦʜʦʚ ʥʘ ʜʦʩʪʘʚʢʫ ʨʫʜʳ ʠ 

ʚʩʢʨʳʰʥʳʭ ʧʦʨʦʜ ʩʧʦʩʦʙʥʘ ʧʨʝʚʳʰʘʪʴ ʧʦʣʦʚʠʥʫ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʜʦʙʳʯʠ.  

ʆʜʥʘʢʦ ʜʘʥʥʳʡ ʚʦʧʨʦʩ ʤʦʞʥʦ ʨʝʰʠʪʴ ʫʤʝʨʝʥʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ 

ʧʨʦʜʦʣʴʥʦʛʦ ʫʢʣʦʥʘ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʩʦʢʨʘʪʠʪʴ ʧʨʦʪʷʞʸʥʥʦʩʪʴ ʪʨʘʩʩʳ ʠ ʪʝʤ ʩʘʤʳʤ 

ʫʤʝʥʴʰʠʪʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʮʠʢʣʘ, ʥʝ ʚʳʚʦʜʷ ʣʦʢʦʤʦʪʠʚ ʠʟ ʜʦʧʫʩʪʠʤʦʛʦ 

ʩʠʣʦʚʦʛʦ ʨʝʞʠʤʘ. ʂʣʶʯʝʚʦʡ ʚʦʧʨʦʩ ʩʚʦʜʠʣʩʷ ʢ ʧʦʠʩʢʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ: 

ʩʣʠʰʢʦʤ ʤʘʣʳʡ ʫʢʣʦʥ ʦʩʪʘʚʠʪ ʤʘʨʰʨʫʪ ʠʟʣʠʰʥʝ ʜʣʠʥʥʳʤ, ʪʦʛʜʘ ʢʘʢ ʯʨʝʟʤʝʨʥʦ 

ʢʨʫʪʦʡ ʧʨʦʬʠʣʴ ʧʦʥʠʟʠʪ ʩʢʦʨʦʩʪʴ ʠ ʧʦʪʨʝʙʫʝʪ ʥʝʦʧʨʘʚʜʘʥʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʟʘʪʨʘʪ. ɼʣʷ ʧʨʦʚʝʨʢʠ ʛʠʧʦʪʝʟʳ ʚ ʨʘʩʯʸʪʳ ʙʳʣ ʟʘʣʦʞʝʥ ʵʣʝʢʪʨʦʚʦʟ ʇʕ-2ʄ, 

ʪʠʧʠʯʥʳʡ ʜʣʷ ʢʨʫʧʥʳʭ ʨʫʜʥʠʢʦʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ, ʘ ʪʘʢʞʝ 

ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ çʂʘʣʴʤʘʢʳʨʘè ï ʛʣʫʙʠʥʘ ʫʩʪʫʧʦʚ, ʩʭʝʤʘ 

ʙʫʜʫʱʠʭ ʛʦʨʠʟʦʥʪʦʚ ʠ ʧʣʦʪʥʦʩʪʴ ʧʦʣʝʟʥʦʡ ʪʦʣʱʠ. 

ɺ ʨʘʤʢʘʭ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ɻ ʪʘʣʦʥʥʦʛʦ ʪʷʛʦʚʦʛʦ ʘʛʨʝʛʘʪʘ 

ʚʳʙʨʘʥ ʢʘʨʴʝʨʥʳʡ ʵʣʝʢʪʨʦʚʦʟ ʩʝʨʠʠ ʇʕ 2ʄ. ʅʘ ʦʩʥʦʚʝ ʘʢʪʫʘʣʴʥʳʭ 

ʛʦʨʥʦ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʦʨʥʦʪʝʭʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

çʂʘʣʴʤʘʢʳʨè ʚʳʧʦʣʥʝʥ ʢʦʤʧʣʝʢʩ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦ ʩʠʣʦʚʳʭ ʨʘʩʯʸʪʦʚ ʜʣʷ 

ʜʠʘʧʘʟʦʥʘ ʧʨʦʜʦʣʴʥʳʭ ʫʢʣʦʥʦʚ ʧʫʪʝʡ 22 ï 35 ă. ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʠʥʞʝʥʝʨʥʦ-

ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʫʢʣʦʥʘ ʠ ʤʠʥʠʤʠʟʘʮʠʠ ʩʦʚʦʢʫʧʥʳʭ ʠʟʜʝʨʞʝʢ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʧʨʠʤʝʥʸʥ ʤʝʪʦʜ ʦʧʪʠʤʠʟʘʮʠʠ çʇʦʠʩʢ ʛʨʘʥʠʮè, ʧʦʟʚʦʣʷʶʱʠʡ ʫʯʠʪʳʚʘʪʴ 

ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʪʷʛʦʚʦ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʠ ʫʩʣʦʚʠʷʤ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ. ʉʚʦʜʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1 ʠ ʥʘʛʣʷʜʥʦ 

ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʤʦʥʦʪʦʥʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʩʫʪʦʯʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʣʦʢʦʤʦʪʠʚʦʩʦʩʪʘʚʘ ʦʪ ʚʝʣʠʯʠʥʳ ʫʢʣʦʥʘ.  
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ʊʘʙʣʠʮʘ 1 

ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʵʣʝʢʪʨʦʚʦʟʘ ʇʕ 2ʄ ʧʨʠ ʨʘʟʥʳʭ 

ʧʨʦʜʦʣʴʥʳʭ ʫʢʣʦʥʘʭ ʧʫʪʠ 
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Q
ʣ
ʩ, 
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ʣ
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ʥ
ʘ

 

ʧ
ʫ
ʪ
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, 
ʢ
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22 635 894,5 3 423 29,3 582 015,5 126,6 18 937 7,5 

27 753 663 2 788 24,0 699 785 124,5 19 256 5,7 

30 824 324 2 500 22,0 770 446 123,0 19 491 5,1 

35 942 094 2 121 19,0 888 215 124,0 19 334 4,4 

ʀʪʦʛʦʚʳʡ ʘʥʘʣʠʟ ʧʦʜʪʚʝʨʜʠʣ, ʯʪʦ ʫʢʣʦʥ 30 ă ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʠʣʫʯʰʝʝ 

ʩʦʦʪʥʦʰʝʥʠʝ çʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ / ʟʘʪʨʘʪʳè. ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 1, ʠʤʝʥʥʦ 

ʧʨʠ ʵʪʦʡ ʚʝʣʠʯʠʥʝ ʜʦʩʪʠʛʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʫʪʦʯʥʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʣʦʢʦʤʦʪʠʚʦʩʦʩʪʘʚʘ (å 19,5 ʪʳʩ. ʪ), ʘ ʩʦʛʣʘʩʥʦ ʨʠʩʫʥʢʫ 2 ʜʣʠʥʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʤʘʨʰʨʫʪʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʩ 7,5 ʢʤ ʜʦ 5,1 ʢʤ ( å 2,4 ʢʤ). ʊʘʢʦʝ 

ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʦʪʜʘʯʠ ʠ ʩʦʢʨʘʱʝʥʠʝ ʧʨʦʙʝʛʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʫʱʝʩʪʚʫʶʱʝʡ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʢʘʨʴʝʨʘ. 

 

 

 

 

ʈʠʩ. 1. ɿʘʚʠʩʝʤʦʩʪʴ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʦʪ ʫʢʣʦʥʘ 
 
ʈʠʩ. 2. ʉʦʢʨʘʱʝʥʠʝ ʪʨʘʩʩʳ 

ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʫʢʣʦʥʘ 

  

ʇʘʨʘʤʝʪʨʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʨʘʙʦʪʳ ʵʣʝʢʪʨʦʚʦʟʘ ʇʕ 2ʄ ʥʘ 

ʚʥʫʪʨʠʢʘʨʴʝʨʥʦʡ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʩʝʪʠ çʂʘʣʴʤʘʢʳʨè ʧʦʢʘʟʘʣʦ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ 

ʧʨʦʜʦʣʴʥʦʛʦ ʫʢʣʦʥʘ ʧʫʪʠ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʨʳʯʘʛʦʤ ʧʦʚʳʰʝʥʠʷ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ɻ ʬʬʝʢʪʠʚʥʦʩʪʠ ʙʝʟ ʢʘʧʠʪʘʣʦʸʤʢʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʥʦʚʦʚʚʝʜʝʥʠʡ. 

ʂʦʤʧʣʝʢʩ ʨʘʩʯʸʪʦʚ ʩʠʣ ʪʷʛʠ, ʧʦʣʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʧʨʠʮʝʧʥʦʡ ʤʘʩʩʳ ʠ 

ʚʨʝʤʝʥʥʳʭ ʮʠʢʣʦʚ ʚʳʧʦʣʥʝʥ ʜʣʷ ʜʠʘʧʘʟʦʥʘ 22ï35 ă; ʨʝʟʫʣʴʪʘʪʳ ʩʚʝʜʝʥʳ ʚ 

ʪʘʙʣʠʮʫ 1 ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʠʟʫʘʣʠʟʠʨʦʚʘʥʳ ʥʘ ʜʚʫʭ ʢʣʶʯʝʚʳʭ ʛʨʘʬʠʢʘʭ. 

ʉ ʫʯʸʪʦʤ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʫʢʣʦʥ 30 ă ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 

ʚʝʨʭʥʶʶ ʨʘʮʠʦʥʘʣʴʥʫʶ ʛʨʘʥʠʮʫ ʜʣʷ ʘʥʘʣʦʛʠʯʥʳʭ ʛʦʨʥʦ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, 

ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ çʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ / ʟʘʪʨʘʪʳ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦʜʝʨʥʠʟʘʮʠʷ ʩʫʱʝʩʪʚʫʶʱʝʡ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʢʘʨʴʝʨʘ ʜʦ ʫʢʘʟʘʥʥʦʛʦ ʫʢʣʦʥʘ ʷʚʣʷʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ 



ɻʝʦʣʦʛʠʷ, ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚ ʠ ʧʨʠʤʝʥʷʝʤʦʛʦ ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 
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ʦʧʨʘʚʜʘʥʥʦʡ ʠ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʤʦʜʝʣʴʶ ʜʣʷ ʜʨʫʛʠʭ ʛʣʫʙʦʢʠʭ ʢʘʨʴʝʨʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ.  
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ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʛʦʨʥʳʭ ʨʘʙʦʪ ʚ ʢʘʨʴʝʨʘʭ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʨʘʮʠʦʥʘʣʴʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʛʦʨʥʦʡ ʤʘʩʩʳ ʦʪ 

ʵʢʩʢʘʚʘʪʦʨʥʳʭ ʟʘʙʦʝʚ ʢ ʧʝʨʝʛʨʫʟʦʯʥʳʤ ʧʫʥʢʪʘʤ. ʅʘ ʧʨʘʢʪʠʢʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʪʘʢʠʭ 

ʨʘʙʦʪ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʛʦʜʦʚʳʭ ʠ ʤʝʩʷʯʥʳʭ ʢʘʣʝʥʜʘʨʥʳʭ ʧʣʘʥʦʚ, ʚ 

ʢʦʪʦʨʳʭ ʬʠʢʩʠʨʫʝʪʩʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʟʘʙʦʝʚ. ʊʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʛʦʨʥʦʡ ʤʘʩʩʳ 

ʚʳʧʦʣʥʷʝʪʩʷ ʘʚʪʦʩʘʤʦʩʚʘʣʘʤʠ ʧʦ ʩʧʝʮʠʘʣʴʥʦ ʧʨʦʣʦʞʝʥʥʳʤ ʜʦʨʦʛʘʤ. ʆʜʥʘʢʦ 

ʜʣʠʥʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʧʫʪʠ ʫʚʝʣʠʯʠʚʘʶʪ ʟʘʪʨʘʪʳ ʥʘ ʪʦʧʣʠʚʦ, ʦʙʩʣʫʞʠʚʘʥʠʝ 

ʪʝʭʥʠʢʠ ʠ ʚʨʝʤʷ, ʯʪʦ ʩʥʠʞʘʝʪ ʦʙʱʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ 

ʧʨʦʙʣʝʤʳ ʥʝʦʙʭʦʜʠʤʦ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʨʘʩʩʪʦʷʥʠʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ, ʩʦʭʨʘʥʷʷ 

ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʟʘʪʨʘʪ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʅʘʩʪʦʷʱʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʧʨʝʜʣʘʛʘʝʪ ʥʦʚʳʡ ʤʝʪʦʜ ʦʧʪʠʤʠʟʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʫʪʝʡ, ʢʦʪʦʨʳʡ ʦʙʲʝʜʠʥʷʝʪ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʦʜʭʦʜʦʚ ʠ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʥʘ 

ʚʩʝʭ ʩʪʘʜʠʷʭ ʨʘʟʨʘʙʦʪʢʠ ʢʘʨʴʝʨʘ. 

ɼʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʫʪʝʡ ʚ ʢʘʨʴʝʨʘʭ ʧʨʠʤʝʥʷʶʪʩʷ ʜʚʘ 

ʦʩʥʦʚʥʳʭ ʤʝʪʦʜʘ. ʇʝʨʚʳʡ ʤʝʪʦʜ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʥʘ ʜʚʠʞʝʥʠʝ ʦʪ ʟʘʙʦʷ ʢ 

ʢʦʥʝʯʥʦʡ ʪʦʯʢʝ, ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʦʧʨʝʜʝʣʝʥʠʠ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʛʨʫʟʦʧʦʪʦʢʘ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʩʙʘʣʘʥʩʠʨʦʚʘʪʴ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʘʚʪʦʩʘʤʦʩʚʘʣʦʚ. 

ʎʝʥʪʨ ʪʷʞʝʩʪʠ ʛʨʫʟʦʧʦʪʦʢʘ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ὼ
В άὼ

В ά
ȟ                ώ

В άώ

В ά
 

ʛʜʝ ὼȟώ ï ʢʦʦʨʜʠʥʘʪʳ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʛʨʫʟʦʧʦʪʦʢʘ, ά  ï ʤʘʩʩʘ ʛʦʨʥʦʡ ʧʦʨʦʜʳ 

ʚ Ὥ-ʤ ʟʘʙʦʝ, ὼȟώ ï ʢʦʦʨʜʠʥʘʪʳ Ὥ -ʛʦ ʟʘʙʦʷ. ʕʪʦʪ ʮʝʥʪʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ 
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ɻʝʦʣʦʛʠʷ, ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚ ʠ ʧʨʠʤʝʥʷʝʤʦʛʦ ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 
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ʦʧʪʠʤʘʣʴʥʳʡ ʧʫʥʢʪ ʩʙʦʨʘ (ʆʇʉ), ʦʪ ʢʦʪʦʨʦʛʦ ʧʨʦʢʣʘʜʳʚʘʝʪʩʷ ʤʘʨʰʨʫʪ ʢ 

ʧʝʨʝʛʨʫʟʦʯʥʦʤʫ ʧʫʥʢʪʫ, ʤʠʥʠʤʠʟʠʨʫʷ ʩʨʝʜʥʝʝ ʨʘʩʩʪʦʷʥʠʝ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ. 

ɼʘʥʥʳʡ ʤʝʪʦʜ ʵʬʬʝʢʪʠʚʝʥ ʜʣʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʛʦʨʥʳʭ ʨʘʙʦʪ, 

ʪʘʢ ʢʘʢ ʧʦʟʚʦʣʷʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʨʘʩʧʦʣʦʞʝʥʠʝ ʟʘʙʦʝʚ ʠ ʤʘʨʰʨʫʪʦʚ ʥʘ ʦʩʥʦʚʝ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ. 

ɺʪʦʨʦʡ ʤʝʪʦʜ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʥʘ ʜʚʠʞʝʥʠʝ ʦʪ ʢʦʥʝʯʥʦʡ ʪʦʯʢʠ ʢ ʟʘʙʦʶ, 

ʬʦʢʫʩʠʨʫʝʪʩʷ ʥʘ ʤʠʥʠʤʠʟʘʮʠʠ ʟʘʪʨʘʪ ʧʫʪʝʤ ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʟʘʙʦʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʫʱʝʩʪʚʫʶʱʝʡ ʜʦʨʦʞʥʦʡ ʩʝʪʠ. 

ʆʧʪʠʤʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʟʘʙʦʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩ ʫʯʝʪʦʤ ʪʨʘʥʩʧʦʨʪʥʳʭ ʟʘʪʨʘʪ, 

ʚʳʨʘʞʝʥʥʳʭ ʯʝʨʝʟ ʬʫʥʢʮʠʶ: 

ὅ ὧϽὰ 

ʛʜʝ  ὅ  ï ʩʫʤʤʘʨʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʟʘʪʨʘʪʳ, ὧ ï ʫʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʥʘ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʝʜʠʥʠʮʳ ʤʘʩʩʳ ʧʦ i-ʤʫ ʤʘʨʰʨʫʪʫ, ὰ ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʟʘʙʦʷ ʜʦ 

ʧʝʨʝʛʨʫʟʦʯʥʦʛʦ ʧʫʥʢʪʘ ʧʦ ʩʫʱʝʩʪʚʫʶʱʠʤ ʜʦʨʦʛʘʤ (ʢʤ). ʄʝʪʦʜ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʚʳʙʦʨ ʪʘʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʟʘʙʦʷ, ʢʦʪʦʨʦʝ ʤʠʥʠʤʠʟʠʨʫʝʪ ὅ, ʫʯʠʪʳʚʘʷ ʜʦʩʪʫʧʥʳʝ 

ʜʦʨʦʛʠ ʠ ʠʭ ʧʘʨʘʤʝʪʨʳ (ʥʘʧʨʠʤʝʨ, ʫʢʣʦʥ, ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ). ʕʪʦʪ ʧʦʜʭʦʜ 

ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʬʘʢʪʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʟʘʙʦʝʚ ʚ 

ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʘʨʴʝʨʘ, ʦʩʦʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʦʡ ʜʦʨʦʞʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ʅʦʚʳʡ ʤʝʪʦʜ ʦʙʨʘʪʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʙʲʝʜʠʥʷʝʪ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʦʙʦʠʭ ʧʦʜʭʦʜʦʚ, ʧʨʝʜʣʘʛʘʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʢʘʨʴʝʨʘ çʩʥʠʟʫ-ʚʚʝʨʭè. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʚʝʨʭʫ ʚʥʠʟ, ʜʘʥʥʳʡ ʤʝʪʦʜ 

ʥʘʯʠʥʘʝʪʩʷ ʩ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥʝʯʥʦʛʦ ʟʘʙʦʷ ʠ ʧʝʨʝʛʨʫʟʦʯʥʦʛʦ ʧʫʥʢʪʘ ʥʘ ʤʦʤʝʥʪ 

ʟʘʚʝʨʰʝʥʠʷ ʦʪʨʘʙʦʪʢʠ ʢʘʨʴʝʨʘ. ʆʧʪʠʤʘʣʴʥʳʡ ʤʘʨʰʨʫʪ ʦʪ ʢʦʥʝʯʥʦʛʦ ʟʘʙʦʷ 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʩ ʫʯʝʪʦʤ ʤʠʥʠʤʠʟʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʨʘʙʦʪʳ, ʚʳʨʘʞʝʥʥʦʡ 

ʬʦʨʤʫʣʦʡ: 

ˍ ά Ͻὰ 

ʛʜʝ  ̱ï ʪʨʘʥʩʧʦʨʪʥʘʷ ʨʘʙʦʪʘ (ʪĿʢʤ), ά  ï ʤʘʩʩʘ ʛʦʨʥʦʡ ʧʦʨʦʜʳ, ὰ ï ʨʘʩʩʪʦʷʥʠʝ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ. ʇʦ ʤʝʨʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚʚʝʨʭ ʤʝʪʦʜ ʦʧʨʝʜʝʣʷʝʪ 

ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʟʘʙʦʠ, ʠʩʧʦʣʴʟʫʷ ʮʝʥʪʨ ʪʷʞʝʩʪʠ ʛʨʫʟʦʧʦʪʦʢʘ ʜʣʷ ʢʘʞʜʦʛʦ 

ʛʦʨʠʟʦʥʪʘ, ʠ ʧʨʦʢʣʘʜʳʚʘʝʪ ʦʧʪʠʤʘʣʴʥʳʝ ʤʘʨʰʨʫʪʳ, ʩʦʝʜʠʥʷʶʱʠʝ ʠʭ ʩ 

ʧʝʨʝʛʨʫʟʦʯʥʳʤ ʧʫʥʢʪʦʤ. ʉʨʝʜʥʝʝ ʨʘʩʩʪʦʷʥʠʝ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʜʣʷ ʢʘʞʜʦʛʦ 

ʛʦʨʠʟʦʥʪʘ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʘʢ: 

ὰ̒̑
Ḁ ὼ ὼ ώ ώ ὨὼὨώ

Ḁ ὨὼὨώ
 

ʛʜʝ ὰ̒  ̑ï ʩʨʝʜʥʝʝ ʨʘʩʩʪʦʷʥʠʝ, ὼȟώ  ï ʢʦʦʨʜʠʥʘʪʳ ʆʇʉ, Ὂ ï ʧʣʦʱʘʜʴ ʛʦʨʠʟʦʥʪʘ. 

ɼʣʷ ʫʧʨʦʱʝʥʠʷ ʨʘʩʯʝʪʦʚ ʆʇʉ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʳʤ ʮʝʥʪʨʫ ʪʷʞʝʩʪʠ ʩ 

ʧʦʛʨʝʰʥʦʩʪʴʶ 3ï5%. ʅʘ ʵʪʦʪ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʟʘʨʘʥʝʝ ʧʨʦʝʢʪʠʨʦʚʘʪʴ 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʜʦʨʦʛʠ, ʤʠʥʠʤʠʟʠʨʫʷ ʟʘʪʨʘʪʳ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʨʘʟʨʘʙʦʪʢʠ ʢʘʨʴʝʨʘ, 



ɻʝʦʣʦʛʠʷ, ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚ ʠ ʧʨʠʤʝʥʷʝʤʦʛʦ ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 
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ʠ ʵʬʬʝʢʪʠʚʥʦ ʠʥʪʝʛʨʠʨʫʝʪ ʜʦʣʛʦʩʨʦʯʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʩ ʦʧʝʨʘʪʠʚʥʳʤ 

ʫʧʨʘʚʣʝʥʠʝʤ. 

ʉʨʘʚʥʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ ʧʦʢʘʟʳʚʘʝʪ ʠʭ ʦʛʨʘʥʠʯʝʥʠʷ ʠ 

ʧʨʝʠʤʫʱʝʩʪʚʘ. ʇʝʨʚʳʡ ʤʝʪʦʜ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʥʘ ʮʝʥʪʨ ʪʷʞʝʩʪʠ ʛʨʫʟʦʧʦʪʦʢʘ, 

ʭʦʨʦʰʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʥʦ ʥʝ ʫʯʠʪʳʚʘʝʪ 

ʜʠʥʘʤʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʜʦʨʦʞʥʦʡ ʩʝʪʠ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ. ɺʪʦʨʦʡ ʤʝʪʦʜ 

ʘʜʘʧʪʠʨʫʝʪʩʷ ʢ ʪʝʢʫʱʠʤ ʫʩʣʦʚʠʷʤ ʠ ʩʫʱʝʩʪʚʫʶʱʠʤ ʜʦʨʦʛʘʤ, ʦʜʥʘʢʦ ʥʝ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʛʣʦʙʘʣʴʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʥʘ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ. ʅʦʚʳʡ 

ʤʝʪʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʦʙʨʘʪʥʦʤ ʧʣʘʥʠʨʦʚʘʥʠʠ ʛʨʫʟʦʧʦʪʦʢʘ ʢʘʨʴʝʨʘ, ʧʨʝʦʜʦʣʝʚʘʝʪ 

ʵʪʠ ʦʛʨʘʥʠʯʝʥʠʷ, ʦʙʲʝʜʠʥʷʷ ʜʦʣʛʦʩʨʦʯʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʩ ʫʯʝʪʦʤ ʢʦʥʝʯʥʦʛʦ 

ʟʘʙʦʷ ʠ ʪʝʢʫʱʫʶ ʦʧʪʠʤʠʟʘʮʠʶ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʟʘʙʦʝʚ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ 

ʟʘʨʘʥʝʝ ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʪʨʘʥʩʧʦʨʪʥʳʝ ʜʦʨʦʛʠ, ʤʠʥʠʤʠʟʠʨʫʷ ʟʘʪʨʘʪʳ ʥʘ ʚʩʝʭ 

ʩʪʘʜʠʷʭ ʨʘʟʨʘʙʦʪʢʠ ʢʘʨʴʝʨʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʛʨʫʟʦʧʦʪʦʢʘ ʢʘʢ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʫʥʢʪʘ ʩʙʦʨʘ ʫʧʨʦʱʘʝʪ ʨʘʩʯʝʪʳ, ʦʙʝʩʧʝʯʠʚʘʷ ʧʨʠʝʤʣʝʤʫʶ 

ʪʦʯʥʦʩʪʴ. ʆʜʥʘʢʦ ʤʝʪʦʜ ʪʨʝʙʫʝʪ ʪʦʯʥʳʭ ʜʘʥʥʳʭ ʦ ʢʦʥʝʯʥʦʤ ʧʦʣʦʞʝʥʠʠ ʟʘʙʦʷ ʠ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʘ ʩʣʦʞʥʦʩʪʴ ʨʘʩʯʝʪʦʚ ʜʣʷ ʬʠʛʫʨ ʧʨʦʠʟʚʦʣʴʥʦʡ ʬʦʨʤʳ 

ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴ ʧʨʠʤʝʥʝʥʠʷ ʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ ʠʣʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʠʥʪʝʛʨʘʮʠʷ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʤʝʪʦʜʘ ʩ 

ʮʠʬʨʦʚʳʤʠ ʤʦʜʝʣʷʤʠ ʢʘʨʴʝʨʦʚ ʠ ʩʠʩʪʝʤʘʤʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʝʛʦ ʪʦʯʥʦʩʪʴ ʠ ʫʜʦʙʩʪʚʦ 

ʧʨʠʤʝʥʝʥʠʷ, ʜʝʣʘʷ ʝʛʦ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʘʨʴʝʨʦʚ. 

ʇʨʝʜʣʦʞʝʥʥʳʡ ʤʝʪʦʜ ʦʙʨʘʪʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʘʨʴʝʨʥʦʛʦ ʛʨʫʟʦʧʦʪʦʢʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʦʜʭʦʜ, ʦʙʲʝʜʠʥʷʶʱʠʡ ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʚʫʭ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʦʧʪʠʤʠʟʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʫʪʝʡ: ʦʪ ʟʘʙʦʷ ʢ ʢʦʥʝʯʥʦʡ 

ʪʦʯʢʝ ʠ ʦʪ ʢʦʥʝʯʥʦʡ ʪʦʯʢʠ ʢ ʟʘʙʦʶ. ɿʘ ʩʯʝʪ ʫʯʝʪʘ ʢʦʥʝʯʥʦʛʦ ʟʘʙʦʷ ʠ 

ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʮʝʥʪʨʦʚ ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʩʪʠ ʛʨʫʟʦʧʦʪʦʢʘ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ 

ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʤʘʨʰʨʫʪʳ, ʩʥʠʞʘʷ ʨʘʩʩʪʦʷʥʠʷ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ ʟʘʪʨʘʪʳ. ʇʦʜʭʦʜ ʧʨʠʤʝʥʠʤ ʢʘʢ ʥʘ ʩʪʘʜʠʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʪʘʢ ʠ ʚ ʧʨʦʮʝʩʩʝ ʪʝʢʫʱʝʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʛʦʨʥʳʭ ʨʘʙʦʪ, 

ʦʩʦʙʝʥʥʦ ʚ ʢʘʨʴʝʨʘʭ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʘʚʪʦʪʨʘʥʩʧʦʨʪ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʪʦʜʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʮʠʬʨʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ 

ʯʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʘʪ ʙʦʣʝʝ ʪʦʯʥʳʝ ʨʘʩʯʝʪʳ ʜʣʷ ʩʣʦʞʥʳʭ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʢʦʥʬʠʛʫʨʘʮʠʡ ʢʘʨʴʝʨʦʚ. ɺʥʝʜʨʝʥʠʝ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʩʧʦʩʦʙʥʦ 

ʧʦʚʳʩʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʦʪʢʨʳʪʳʭ 

ʛʦʨʥʳʭ ʨʘʟʨʘʙʦʪʦʢ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚ ʠ ʧʨʠʤʝʥʷʝʤʦʛʦ ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

 

39 

 

ʆʇʊʀʄʀɿɸʎʀʗ ʐʀʈʀʅʓ ʈɸɹʆʏɽʁ ʇʃʆʑɸɼʂʀ ʀ ʇɸʈɸʄɽʊʈʆɺ 

ʕʂʉʂɸɺɸʊʆʈʆɺ ɼʃʗ ʇʆɺʓʐɽʅʀʗ ʋʉʊʆʁʏʀɺʆʉʊʀ ʋʉʊʋʇʆɺ 

ɻʃʋɹʆʂʀʍ ʂɸʈʔɽʈʆɺ 

 

ʂʘʨʠʤʦʚ ʐ.ɺ., ʂʘʨʰʠʙʦʝʚ ɿ.ɾ., ʊʫʡʯʠʙʦʝʚ ʕ.ʀ. 

 

ʌʠʣʠʘʣ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ çʄʀʉʀʉè ʚ ʛ. ɸʣʤʘʣʳʢ (qarshiboyevzuhriddin@gmail.com) 

 

ɿʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʛʣʫʙʠʥʘ ʢʨʫʧʥʳʭ ʦʪʢʨʳʪʳʭ ʢʘʨʴʝʨʦʚ ʚʦ ʚʩʸʤ 

ʤʠʨʝ ʧʨʝʚʳʩʠʣʘ ʦʪʤʝʪʢʫ 500 ʤ, ʘ ʚʳʩʦʪʘ ʨʘʙʦʯʠʭ ʟʦʥ ʜʦʩʪʠʛʣʘ 120ï150 ʤ ʧʦ ʨʫʜʝ 

ʠ ʜʦ 200 ʤ ʧʦ ʚʩʢʨʳʰʥʳʤ ʧʦʨʦʜʘʤ. ʇʦ ʤʝʨʝ ʫʛʣʫʙʣʝʥʠʷ ʤʝʥʷʶʪʩʷ 

ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʩʫʞʘʶʪʩʷ ʨʘʙʦʯʠʝ ʧʣʦʱʘʜʢʠ, 

ʫʩʣʦʞʥʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʵʢʩʢʘʚʘʪʦʨʦʚ ʪʨʘʥʩʧʦʨʪʦʤ ʠ ʚʦʟʨʘʩʪʘʝʪ ʤʘʩʩʘ 

ʧʨʠʤʝʥʷʝʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʕʪʠ ʬʘʢʪʦʨʳ ʚʳʟʳʚʘʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ 

ʥʘʧʨʷʞʸʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʦʪʢʦʩʦʚ, ʩʥʠʞʘʷ ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʫʩʪʫʧʦʚ ʠ ʫʚʝʣʠʯʠʚʘʷ ʨʠʩʢ ʪʝʭʥʦʛʝʥʥʳʭ ʦʙʨʫʰʝʥʠʡ. ʆʜʥʦʚʨʝʤʝʥʥʦ 

ʨʘʩʪʫʪ ʢʘʧʠʪʘʣʴʥʳʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʦʨʪʦʚ ʢʘʨʴʝʨʦʚ, ʪʦʛʜʘ ʢʘʢ ʪʨʝʙʦʚʘʥʠʷ ʢ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʫʞʝʩʪʦʯʘʶʪʩʷ. 

ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦ ʚʳʷʚʠʪʴ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ 

ʧʘʨʘʤʝʪʨʘʤʠ ʚʳʝʤʦʯʥʦ-ʧʦʛʨʫʟʦʯʥʳʭ ʤʘʰʠʥ, ʛʝʦʤʝʪʨʠʝʡ ʨʘʙʦʯʝʡ ʧʣʦʱʘʜʢʠ ʠ 

ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʦʪʢʦʩʦʚ. ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʫʤʝʥʴʰʝʥʠʝ ʰʠʨʠʥʳ 

ʧʣʦʱʘʜʢʠ ʙʝʟ ʫʯʸʪʘ ʤʘʩʩʳ ʠ ʧʦʣʦʞʝʥʠʷ ʵʢʩʢʘʚʘʪʦʨʘ ʩʧʦʩʦʙʥʦ ʧʨʠʚʝʩʪʠ ʢ 

ʘʚʘʨʠʡʥʦʡ ʧʦʪʝʨʝ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʪʦʛʜʘ ʢʘʢ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʦʣʝʝ ʣʸʛʢʠʭ ʠ 

ʢʦʤʧʘʢʪʥʳʭ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʵʢʩʢʘʚʘʪʦʨʦʚ ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ 

ʦʙʲʸʤ ʚʩʢʨʳʰʥʳʭ ʨʘʙʦʪ ʠ ʫʚʝʣʠʯʠʪʴ ʛʝʥʝʨʘʣʴʥʳʡ ʫʛʦʣ ʙʦʨʪʘ ʙʝʟ ʫʱʝʨʙʘ 

ʙʝʟʦʧʘʩʥʦʩʪʠ [1]. 

ɼʣʷ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʫʩʪʫʧʦʚ ʧʨʠʤʝʥʸʥ ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ, 

ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʤʝʪʦʜʝ ɹʠʰʦʧʘ ï ʢʣʘʩʩʠʯʝʩʢʦʤ ʚʘʨʠʘʥʪʝ ʤʝʪʦʜʘ ʧʨʝʜʝʣʴʥʦʛʦ 

ʨʘʚʥʦʚʝʩʠʷ, ʛʜʝ ʧʦʚʝʨʭʥʦʩʪʴ ʩʢʦʣʴʞʝʥʠʷ ʘʧʧʨʦʢʩʠʤʠʨʫʝʪʩʷ ʜʫʛʦʡ ʦʢʨʫʞʥʦʩʪʠ, ʘ 

ʟʘʧʘʩ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʪʥʦʰʝʥʠʝʤ ʫʜʝʨʞʠʚʘʶʱʠʭ ʠ ʩʜʚʠʛʘʶʱʠʭ ʩʠʣ. 

ʊʘʢʦʡ ʧʦʜʭʦʜ ʮʝʣʝʩʦʦʙʨʘʟʝʥ ʜʣʷ ʩʢʘʣʴʥʳʭ ʧʦʨʦʜ, ʧʦʩʢʦʣʴʢʫ ʫʯʠʪʳʚʘʝʪ 

ʟʘʚʠʩʠʤʦʩʪʴ ʢʫʣʦʥʦʚʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʦʪ ʥʦʨʤʘʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʠ 

ʧʦʟʚʦʣʷʝʪ ʢʦʨʨʝʢʪʥʦ ʚʚʦʜʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʥʘʛʨʫʟʢʠ ʦʪ ʪʷʞʸʣʦʡ ʪʝʭʥʠʢʠ [2]. 

ɺ ʨʘʩʯʸʪ ʚʢʣʶʯʝʥʳ ʪʨʠ ʵʢʩʢʘʚʘʪʦʨʘ, ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʨʘʟʚʝʜʘʥʥʳʭ 

ʨʫʜʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʋʟʙʝʢʠʩʪʘʥʘ: ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʕʂɻ 15 (672 ʪ), ʘ ʪʘʢʞʝ 

ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ Cat 6030 (294 ʪ) ʠ Komatsu PC 3000 6 (261 ʪ). ɼʣʷ ʢʘʞʜʦʡ ʤʘʰʠʥʳ 

ʤʦʜʝʣʴʥʘʷ ʥʘʛʨʫʟʢʘ ʚʚʦʜʠʣʘʩʴ ʢʘʢ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʸʥʥʳʡ ʚʝʩ ʥʘ ʝʜʠʥʠʮʫ 

ʜʣʠʥʳ ʫʩʪʫʧʘ; ʢʨʦʤʝ ʪʦʛʦ, ʠʩʩʣʝʜʦʚʘʥʳ ʪʨʠ ʭʘʨʘʢʪʝʨʥʳʝ ʧʦʟʠʮʠʠ ʵʢʩʢʘʚʘʪʦʨʘ ˈ 

2,5 ʤ, 20 ʤ ʠ 40 ʤ ʦʪ ʙʨʦʚʢʠ, ʦʪʨʘʞʘʶʱʠʝ ʤʠʥʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʝ, ʦʙʳʯʥʦʝ ʠ 

ʤʘʢʩʠʤʘʣʴʥʦ ʙʝʟʦʧʘʩʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʷ. 

ʈʘʩʯʸʪʥʘʷ ʧʨʦʮʝʜʫʨʘ ʚʢʣʶʯʘʣʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʵʪʘʧʳ: 
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ɻʝʦʣʦʛʠʷ, ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚ ʠ ʧʨʠʤʝʥʷʝʤʦʛʦ ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

 

40 

 

ʦʧʨʝʜʝʣʝʥʠʝ ʰʠʨʠʥʳ ʨʘʙʦʯʝʡ ʧʣʦʱʘʜʢʠ ʩ ʫʯʸʪʦʤ ʚʳʙʨʘʥʥʦʡ ʩʭʝʤʳ 

ʜʚʠʞʝʥʠʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʠ ʛʝʦʤʝʪʨʠʠ ʧʨʠʟʤʳ ʦʙʨʫʰʝʥʠʷ. 

ʧʦʩʪʨʦʝʥʠʝ ʢʨʫʛʣʦʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʢʦʣʴʞʝʥʠʷ ʠ ʨʘʟʙʠʝʥʠʝ 

ʧʨʠʟʤʳ ʥʘ ʢʦʥʝʯʥʦʝ ʯʠʩʣʦ ʚʝʨʪʠʢʘʣʴʥʳʭ ʙʣʦʢʦʚ ʜʣʷ ʠʥʪʝʛʨʘʣʴʥʦʛʦ 

ʩʫʤʤʠʨʦʚʘʥʠʷ ʩʠʣ. 

ʚr ʯʠʩʣʝʥʠʝ ʥʦʨʤʘʣʴʥʳʭ ʠ ʢʘʩʘʪʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚʝʩʘ ʢʘʞʜʦʛʦ ʙʣʦʢʘ, 

ʜʦʙʘʚʣʝʥʠʝ ʜʠʥʘʤʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʦʪ ʵʢʩʢʘʚʘʪʦʨʘ ʠ ʧʝʨʝʩʯʸʪ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʟʘʧʘʩʘ ʫʩʪʦʡʯʠʚʦʩʪʠ (ʂʟʫ). 

ʩʨʘʚʥʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʂʟʫ ʩ ʥʦʨʤʘʪʠʚʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ 1,1ï1,5, 

ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʤʠ ʜʣʷ ʨʘʙʦʯʠʭ ʫʩʪʫʧʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʨʦʢʘ ʠʭ ʩʣʫʞʙʳ ʠ 

ʨʝʞʠʤʦʚ ʧʨʦʪʠʚʦʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

ʈʘʩʯʸʪʳ ʚʳʧʦʣʥʝʥʳ ʜʣʷ ʚʳʩʦʪʳ ʫʩʪʫʧʘ 15 ʤ, ʫʛʣʘ ʨʘʙʦʯʝʛʦ ʦʪʢʦʩʘ 45Áï75Á 

(ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʘʪʝʛʦʨʠʠ ʧʦʨʦʜ) ʠ ʩʨʝʜʥʝʡ ʧʣʦʪʥʦʩʪʠ ʩʢʘʣʴʥʳʭ ʙʣʦʢʦʚ 2,7 ʪ/ʤį. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʘ ʟʘʚʠʩʠʤʦʩʪʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʫʩʪʫʧʘ ʦʪ ʚʝʩʘ ʵʢʩʢʘʚʘʪʦʨʘ ʠ 

ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʢʨʘʷ ʨʘʙʦʯʝʡ ʧʣʦʱʘʜʢʠ ʜʦ ʛʫʩʝʥʠʮʳ ʵʢʩʢʘʚʘʪʦʨʘ ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʘ ʟʘʚʠʩʠʤʦʩʪʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʫʩʪʫʧʘ ʦʪ ʚʝʩʘ 

ʵʢʩʢʘʚʘʪʦʨʘ ʠ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʢʨʘʷ ʨʘʙʦʯʝʡ ʧʣʦʱʘʜʢʠ ʜʦ ʛʫʩʝʥʠʮʳ 

ʵʢʩʢʘʚʘʪʦʨʘ. 
ʄʦʜʝʣʴ ʵʢʩʢʘʚʘʪʦʨʘ ʕʂɻ 15 CAT 6030 Komatsu PC 3000-6 

ɺʝʩ ʵʢʩʢʘʚʘʪʦʨʘ (ʪʦʥʥʳ) 672 294 261 

 ʂʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʫʩʪʫʧʘ 

ʈʘʩʩʪʦʷʥʠʝ ʦʪ 

ʢʨʘʷ ʨʘʙʦʯʝʡ 

ʧʣʦʱʘʜʢʠ 

ɺʘʨʠʘʥʪ 1 (2,5 ʤ) 1,568 1,691 1,727 

ɺʘʨʠʘʥʪ 2 (20 ʤ) 2,433 2,473 2,478 

ɺʘʨʠʘʥʪ 3 (40 ʤ) 3,688 3,711 3,714 

 

 
ʈʠʩ. 1. ɿʘʚʠʩʠʤʦʩʪʴ ʫʩʪʦʡʯʠʚʦʩʪʠ ʫʩʪʫʧʘ ʦʪ ʚʝʩʘ ʵʢʩʢʘʚʘʪʦʨʘ ʠ 

ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʢʨʘʷ ʨʘʙʦʯʝʡ ʧʣʦʱʘʜʢʠ ʜʦ ʛʫʩʝʥʠʮʳ ʵʢʩʢʘʚʘʪʦʨʘ 

 

ɸʥʘʣʠʪʠʯʝʩʢʠʡ ʤʝʪʦʜ ʨʘʩʯʸʪʘ ʜʘʸʪ ʥʘʠʙʦʣʴʰʫʶ ʪʦʯʥʦʩʪʴ ʧʨʠ ʦʮʝʥʢʝ ʢʘʢ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʪʢʦʩʘ, ʪʘʢ ʠ ʰʠʨʠʥʳ ʧʨʠʟʤʳ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ 
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ʦʙʨʫʰʝʥʠʷ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ɻ ʪʠ ʚʝʣʠʯʠʥʳ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʥʝ ʪʦʣʴʢʦ ʢ ʤʝʭʘʥʠʯʝʩʢʠʤ 

ʩʚʦʡʩʪʚʘʤ ʧʦʨʦʜ, ʥʦ ʠ ʢ ʚʳʩʦʪʝ ʫʩʪʫʧʘ, ʫʜʝʣʴʥʦʡ ʥʘʛʨʫʟʢʝ ʵʢʩʢʘʚʘʪʦʨʘ ʥʘ 

ʧʦʛʦʥʥʳʡ ʤʝʪʨ ʧʣʦʱʘʜʢʠ, ʘ ʪʘʢʞʝ ʨʘʩʩʪʦʷʥʠʶ ʤʘʰʠʥʳ ʜʦ ʙʨʦʚʢʠ; ʚʩʝ ʵʪʠ 

ʧʘʨʘʤʝʪʨʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘʜʘʶʪ ʪʨʝʙʫʝʤʫʶ ʰʠʨʠʥʫ ʫʩʪʦʡʯʠʚʦʡ ʨʘʙʦʯʝʡ 

ʧʣʦʱʘʜʢʠ ʜʣʷ ɻ ʢʩʢʘʚʘʪʦʨʘ ʙʝʟ ʫʯʝʪʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʇʨʠʤʝʥʝʥʠʝ 

ʢʦʤʧʘʢʪʥʳʭ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʵʢʩʢʘʚʘʪʦʨʦʚ ʩʦ ʩʥʠʞʝʥʥʦʡ ʤʘʩʩʦʡ ʧʦʟʚʦʣʷʝʪ ʙʝʟ 

ʩʥʠʞʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʦʢʨʘʪʠʪʴ ʧʣʦʱʘʜʢʫ ʥʘ 3-5 ʤ, ʫʚʝʣʠʯʠʪʴ ʛʝʥʝʨʘʣʴʥʳʡ 

ʫʛʦʣ ʙʦʨʪʘ ʠ ʪʝʤ ʩʘʤʳʤ ʫʤʝʥʴʰʠʪʴ ʦʙʲʸʤ ʚʩʢʨʳʰʥʳʭ ʨʘʙʦʪ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʝ 

ʟʘʪʨʘʪʳ.  
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ʀʩʩʣʝʜʦʚʘʥʳ ʠʥʞʝʥʝʨʥʳʝ ʤʝʪʦʜʳ ʨʘʩʯʝʪʘ ʧʘʨʘʤʝʪʨʦʚ ɦ ʘʜʷʱʝʛʦ ʚʟʨʳʚʘʥʠʷ 

ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʭʨʘʥʥʦʩʪʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʙʦʨʪʦʚ ʥʘ ʢʘʨʴʝʨʘʭ ʥʝʦʙʭʦʜʠʤʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʶ ʱʘʜʷʱʝʛʦ ʚʟʨʳʚʘʥʠʷ ʚ ʧʨʠʢʦʥʪʫʨʥʳʭ ʫʯʘʩʪʢʘʭ 

ʤʘʩʩʠʚʘ, ʰʠʨʠʥʘ ʢʦʪʦʨʳʭ ʜʦʣʞʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʨʘʜʠʫʩʫ ʟʦʥʳ ʦʩʪʘʪʦʯʥʳʭ 

ʤʝʞʙʣʦʯʥʳʭ ʧʦʜʚʠʞʝʢ ʦʪ ʚʟʨʳʚʦʚ [1]. 

ɼʠʘʤʝʪʨ ʦʢʦʥʪʫʨʠʚʘʶʱʠʭ ʩʢʚʘʞʠʥ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʩʭʦʜʷ ʠʟ ʜʦʧʫʩʪʠʤʦʡ 

ʰʠʨʠʥʳ ʟʦʥʳ ʥʘʨʫʰʝʥʠʡ ʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʦʣʝʟʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʲʝʤʘ 

ʩʢʚʘʞʠʥ ʧʦ ʬʦʨʤʫʣʝ: 

Ὠ φȟχ , ʤ.      (1) 

ʛʜʝ [Ů] ï ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʦʩʪʘʪʦʯʥʘʷ ʜʝʬʦʨʤʘʮʠʷ ʤʘʩʩʠʚʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ 

ʛʨʘʥʠʮʝ ʟʦʥʳ ʥʘʨʫʰʝʥʠʷ ʤʝʞʙʣʦʯʥʳʭ ʩʚʷʟʝʡ. ʇʨʠ ʜʝʬʦʨʤʘʮʠʷʭ ʩʞʘʪʠʷ 

https://doi.org/10.1051/e3sconf/202130402002
mailto:sh_tadjiev@mail.ru
mailto:fy.zairova@ngmk.uz
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(ʨʘʩʪʷʞʝʥʠʷ) [Ů]=0,002; n ï ʧʦʢʘʟʘʪʝʣʴ ʩʪʝʧʝʥʠ ʟʘʪʫʭʘʥʠʷ ʦʩʪʘʪʦʯʥʳʭ ʜʝʬʦʨʤʘʮʠʡ 

ʩ ʨʘʩʩʪʦʷʥʠʝʤ. ʆʧʨʝʜʝʣʷʝʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʧʫʪʝʤ ʠʣʠ ʧʨʠʥʠʤʘʝʪʩʷ nå2,0; 

R ï ʜʦʧʫʩʪʠʤʘʷ h ʠʨʠʥʘ ʟʦʥʳ ʥʘʨʫʰʝʥʠʡ ʤʝʞʙʣʦʯʥʳʭ ʩʚʷʟʝʡ ʚ ʧʨʠʦʪʢʦʩʥʦʡ ʯʘʩʪʠ 

ʫʩʪʫʧʘ, ʟʘʜʘʚʘʝʤʘʷ ʠʟ ʩʦʦʙʨʘʞʝʥʠʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʜʣʷ ʧʨʦʠʟʚʦʣʴʥʦʡ ʪʦʯʢʠ ʧʦ 

ʚʳʩʦʪʝ ʫʩʪʫʧʘ, ʥʦ ʟʘ ʧʨʝʜʝʣʘʤʠ ʩʠʣʴʥʦ ʥʘʨʫʰʝʥʥʦʡ ʟʦʥʳ ʚ ʚʝʨʭʥʠʡ ʯʘʩʪʠ ʫʩʪʫʧʘ, 

ʤ; Pʥʦ ï ʘʢʫʩʪʠʯʝʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʪʨʝʱʠʥʥʦʡ ʥʘʨʫʰʝʥʥʦʩʪʠ ʤʘʩʩʠʚʘ ʚ ʫʩʣʦʚʠʷʭ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʟʘʣʝʛʘʥʠʷ. ʍʘʨʘʢʪʝʨʠʟʫʝʪ ʚʣʠʷʥʠʝ ʧʨʠʨʦʜʥʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʥʘ 

ʧʨʦʯʥʦʩʪʥʳʝ ʠ ʜʝʬʦʨʤʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʢʘʣʴʥʦʛʦ ʤʘʩʩʠʚʘ ʚ ʩʨʘʚʥʝʥʠʠ 

ʩ ʦʙʨʘʟʮʦʤ ʧʦʨʦʜʳ. ʆʧʨʝʜʝʣʷʝʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ. ɼʣʷ ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʭ 

ʨʘʩʯʝʪʦʚ ʟʥʘʯʝʥʠʝ Pʥʦ ʤʦʞʥʦ ʧʨʠʥʠʤʘʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʧʦʨʦʜ; 

Pʥ ï ʘʢʫʩʪʠʯʝʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʪʨʝʱʠʥʦʡ ʥʘʨʫʰʝʥʥʦʩʪʠ ʤʘʩʩʠʚʘ ʥʘ ʛʣʫʙʠʥʝ, ʜʣʷ 

ʢʦʪʦʨʦʡ ʟʘʜʘʝʪʩʷ ʦʛʨʘʥʠʯʝʥʠʝ ʧʦ ʰʠʨʠʥʝ ʟʦʥʳ ʥʘʨʫʰʝʥʠʡ [2]. 

ɼʦʧʫʩʪʠʤʘʷ ʰʠʨʠʥʘ ʟʦʥʳ ʥʘʨʫʰʝʥʠʡ ʤʝʞʙʣʦʯʥʳʭ ʩʚʷʟʝʡ ʟʘ ʧʨʝʜʝʣʘʤʠ 

ʟʦʥʳ ʚʣʠʷʥʠʷ ʧʨʝʜʳʜʫʱʠʭ ʚʟʨʳʚʦʚ ʩʣʝʜʫʝʪ ʧʨʠʥʠʤʘʪʴ ʨʘʚʥʦʡ R=1,5-3,0 ʤ. ɼʣʷ 

ʥʘʠʙʦʣʝʝ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʫʯʘʩʪʢʦʚ, ʛʜʝ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʪʨʝʱʠʥʥʦʡ 

ʧʫʩʪʦʪʥʦʩʪʠ ʤʘʩʩʠʚʘ ʚ ʧʨʠʦʪʢʦʩʥʦʡ ʯʘʩʪʠ, ʩʣʝʜʫʝʪ ʧʨʠʥʠʤʘʪʴ R=1,0-2,0 ʤ. 

ʄʝʥʴʰʠʝ ʟʥʘʯʝʥʠʷ ʦʪʥʦʩʷʪʩʷ ʢ ʤʝʣʢʦʙʣʦʯʥʦʤʫ ʤʘʩʩʠʚʫ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ 

ʦʨʠʝʥʪʘʮʠʠ ʩʠʩʪʝʤ ʪʨʝʱʠʥ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʪʢʦʩʘ. ɹʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ ʦʪʥʦʩʷʪʩʷ ʢ 

ʢʨʫʧʥʦʙʣʦʯʥʦʤʫ ʤʘʩʩʠʚʫ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʦʧʘʩʥʳʭ ʩʠʩʪʝʤ ʪʨʝʱʠʥ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʚʷʟʘʥ ʩ ʧʘʨʘʤʝʪʨʘʤʠ ʵʢʨʘʥʠʨʫʶʱʝʡ ʱʝʣʠ ʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ɹɺʈ ʚ ʧʨʠʢʦʥʪʫʨʥʦʡ ʟʦʥʝ ʟʘʚʠʩʠʤʦʩʪʴʶ: 

ὑ̞
Ⱦ Ⱦ Ⱦ

Ⱦ Ⱦ Ⱦ ,                                           (2) 

ʛʜʝ ʂʘ ï ʘʤʧʣʠʪʫʜʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʵʢʨʘʥʠʨʦʚʘʥʠʷ; ɜ ï ʧʦʢʘʟʘʪʝʣʴ ʩʪʝʧʝʥʠ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʟʘʪʫʭʘʥʠʝ ʤʘʩʩʦʚʦʡ ʩʢʦʨʦʩʪʠ ʩʤʝʱʝʥʠʷ ʟʘ ʬʨʦʥʪʦʤ ʚʦʣʥʳ 

ʥʘʧʨʷʞʝʥʠʡ ʩ ʨʘʩʩʪʦʷʥʠʝʤ, ɜ å 1,5; Un ï ʟʥʘʯʝʥʠʝ ʤʘʩʩʦʚʦʡ ʩʢʦʨʦʩʪʠ ʩʤʝʱʝʥʠʷ ʟʘ 

ʬʨʦʥʪʦʤ ʚʦʣʥʳ ʥʘʧʨʷʞʝʥʠʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʛʨʘʥʠʮʝ ʟʦʥʳ ʜʨʦʙʣʝʥʠʷ (ʥʘ 

ʫʨʦʚʥʝ ʵʢʨʘʥʘ), ʩʤ/ʩ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʦʯʥʦʩʪʴʶ ʧʦʨʦʜʳ ʥʘ ʨʘʟʨʳʚ; [U] ï 

ʢʨʠʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʤʘʩʩʦʚʦʡ ʩʢʦʨʦʩʪʠ ʩʤʝʱʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʛʨʘʥʠʮʝ 

ʟʦʥʳ ʜʦʧʫʩʪʠʤʳʭ ʦʩʪʘʪʦʯʥʳʭ ʜʝʬʦʨʤʘʮʠʡ, ʩʤ/ʩ.  

ɸʤʧʣʠʪʫʜʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʵʢʨʘʥʠʨʦʚʘʥʠʷ ʜʣʷ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ (ʧʦ ʥʦʨʤʘʣʠ ʢ ʵʢʨʘʥʫ) ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʣʥʳ ʥʘʧʨʷʞʝʥʠʡ 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ὑ

̞

̞̞

̞

ȟ

,     (3) 

ʛʜʝ ɟV ï ʘʢʫʩʪʠʯʝʩʢʘʷ ʞʝʩʪʢʦʩʪʴ ʧʦʨʦʜʳ, ʢʛ/ʤ2ʩ; ɟɻV  ɻï ʘʢʫʩʪʠʯʝʩʢʘʷ ʞʝʩʪʢʦʩʪʴ 

ʟʘʧʦʣʥʠʪʝʣʷ ʵʢʨʘʥʠʨʫʶʱʝʡ ʱʝʣʠ, ʢʛ/ʤ2ʩ; f ï ʯʘʩʪʦʪʘ ʥʘʛʨʫʞʝʥʠʡ, ɻʮ, 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʠʤʧʫʣʴʩʘ ʥʘʧʨʷʞʝʥʠʡ. ʇʨʠ ʢʦʨʦʪʢʦʟʘʤʝʜʣʝʥʥʦʤ 

ʚʟʨʳʚʘʥʠʠ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʚʨʝʤʝʥʠ ʟʘʤʝʜʣʝʥʠʷ; l  ɻ ï ʰʠʨʠʥʘ 

ʵʢʨʘʥʠʨʫʶʱʝʡ ʱʝʣʠ; ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʨʘʮʠʦʥʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʢʦʥʪʫʨʥʦʛʦ 

ʚʟʨʳʚʘʥʠʷ l  ɻ= (1,0-1,1) dc; ïʦʪʥʦʰʝʥʠʝ ʤʦʜʫʣʷ ʜʝʬʦʨʤʘʮʠʠ ʥʘ ʚʝʪʚʠ ʥʘʛʨʫʞʝʥʠʷ 

ʢ ʤʦʜʫʣʶ ʜʝʬʦʨʤʘʮʠʡ ʥʘ ʚʝʪʚʠ ʨʘʟʛʨʫʟʢʠ ʜʣʷ ʜʨʦʙʣʝʥʦʛʦ ʤʘʪʝʨʠʘʣʘ [3]. 
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ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʠʟʣʦʞʝʥʥʦʡ ʚʳʰʝ ʤʝʪʦʜʠʢʠ ʨʘʟʨʘʙʦʪʘʥ ʘʣʛʦʨʠʪʤ ʨʘʩʯʸʪʘ ʥʘ 

ʢʦʤʧʴʶʪʝʨʝ ʠ ʧʦʣʫʯʝʥ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʡ ʤʘʩʩʠʚʘ ʦʧʪʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ 

ʦʢʦʥʪʫʨʠʚʘʶʱʠʭ ʩʢʚʘʞʠʥ, ʧʦʟʚʦʣʷʶʰʠʡ ʩʦʭʨʘʥʠʪʴ ʙʣʦʯʥʦʩʪʠ ʤʘʩʩʠʚʘ ʠ 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʦʚʠʩʠʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ɹɺʈ ʚ ʧʨʠʢʦʥʪʫʨʥʦʡ ʟʦʥʝ ʢʘʨʲʝʨʘ. 

ʇʨʠ ʢʦʨʦʪʢʦʟʘʤʝʜʣʝʥʥʦʤ ʚʟʨʳʚʘʥʠʠ ʤʥʦʛʦʨʷʜʥʳʭ ʩʠʩʪʝʤ ʩʢʚʘʞʠʥʥʳʭ ʠ 

ʰʧʫʨʦʚʳʭ ʟʘʨʷʜʦʚ ʩʝʡʩʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʠ ʩʪʝʧʝʥʴ ʜʨʦʙʣʝʥʠʷ ʛʦʨʥʳʭ ʧʦʨʦʜ 

ʦʢʘʟʘʣʠʩʴ ʟʘʚʠʩʠʤʳʤʠ ʦʪ ʧʦʨʷʜʢʘ ʠʥʠʮʠʠʨʦʚʘʥʠʷ ʟʘʨʷʜʦʚ ʠ ʚʝʣʠʯʠʥʳ ʠʥʪʝʨʚʘʣʦʚ 

ʟʘʤʝʜʣʝʥʠʷ. ʋʩʪʘʥʦʚʣʝʥʠʝ ʵʪʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʤʝʭʘʥʠʟʤ 

ʨʘʟʨʫʰʝʥʠʷ ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ ʭʘʨʘʢʪʝʨ ʩʪʝʧʝʥʠ ʜʨʦʙʣʝʥʠʷ ʧʦʨʦʜ ʦʪ ʩʪʨʫʢʪʫʨʳ 

ʤʘʩʩʠʚʘ, ʢʨʝʧʦʩʪʠ ʧʦʨʦʜ ʠ ʧʘʨʘʤʝʪʨʦʚ ɹɺʈ. 
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Bugungi kunda jahonda mavjud energiya resurslarini tejash va qayta tiklanuvchi 

energiya manbalaridan oqilona foydalanish hamda yangidan-yangi muqobil energiya 

manbalarini aniqlashga alohida ahamiyat berilmoqda. Shu sababli bugungi kunda 

muqobil energiya manbalarini Respublikamizdagi mavjud markazlashgan energiya 

tizimini uzluksiz, ishonchli va sifatli holatda isteômolchilarga yetkazib berish uchun 

zaxira elektr energiya manbai sifatida qoôllash mumkinligiga alohida eótibor 

qaratilmoqda. 

Iqtisodiyotning muhim tarmoqlaridan biri hisoblangan energetika tizimlarida 

Respublikamizning chekka togôli xududlarida, qishloq xoójaligi obóektlarda muqobil 

energiya manbalaridan foydalangan holda ishonchli va uzluksiz elektr energiya ishlab 

chiqarish, energiya tejovchi texnologiyalarni joriy qilish masalalari yuzasidan bir qator 

ishlar olib borilmoqda. Maólumki, mamlakatimizda elektr energiya ishlab chiqarish 

asosan issiqlik elektr stantsiyalarida organik yoqilgôini yoqish vositasida amalga 

oshiriladi.  

Bunda 1 kVtĀs elektr energiya ishlab chiqarish uchun 0,3 kub metr tabiiy gaz yoki 

2,5 kg koômir yoqiladi. Ammo bu qimmatbaho xomashyolarning aniqlangan yer osti 
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zaxiralari cheksiz emasligini ham bilamiz. Tiklanuvchan energiya manbalari (TEM) 

negizida ishlaydigan gidravlik elektr stantsiyalar (GES) yordamida esa yurtimizda 

olinayotgan umumiy elektr energiyaning faqat 10 % i ishlab chiqariladi. 

Hozirgi kunda iqtisodiyoti rivojlangan davlatlarda mikro GESlar ishlab 

chiqarilishi keng yoôlga qoôyilgan [1]. Ularni kichik daryolarga oôrnatib montaj qilish, 

elektr energetika tizimining amaldagi tarmogôiga parallel ulash, energiyani tarmoqqa 

uzatish jarayonlarining yoôriqnomalari  ishlab chiqilgan.  

Kichik GES tarkibida generator sifatida, tarmoqqa ulash oôta ogôir kechadigan 

sinxron mashinalar ishlatilmoqda. Tarmoqqa ulanishi lozim boôlgan sinxron generator 

(SG) stator chulgóami kuchlanishining chastotasi tarmoq kuchlanishi chastotasiga teng 

boôlishini taôminlash uchun generator rotori aylanish tezligini rostlash zarur. Buning 

uchun, birinchidan, daryoda toógóon qurib suv havzasini hosil qilish shart. Ikkinchidan, 

mikro GES tarkibida suv havzasi hosil qilgan suv zaxirasi oqimini boshqarish va maólum 

miqdordagi suv bosimini hosil qilib, turbina rotori aylanish tezligini boshqaradigan 

tezlik rostlagichi boôlishi zarur.   

Kichik GESlar qurish tajribasini oórganib, ularni tahlil qilish shuni koôrsatadiki, 

toógóon qurishdagi beton ishlari va suv havzasini hosil qilishdagi yerni kavlash ishlariga 

sarflanadigan kapital xarajatlar GES qurilishiga sarflanadigan umumiy kapital 

xarajatlarning 60-70% ini tashkil etadi. Bundan tashqari, tezlik rostlagichining narxi 

nisbatan baland boôladi. Bularning barchasini eôtiborga oladigan boôlsak, kichik 

GESlarga sarflanadigan kapital xarajatlar issiqlik elektr stantsiyalar kapital 

xarajatlaridan 4-5 marta katta boôladi [2].   

 

 

 

 

 

 

 

 

 

 

 

 

1-rasm. Togôli hududlarda mikro  GES qurilmasini  oôrnatish usuli 

 

Aynan shu sabablarga koóra mikro GESlar kapital xarajatlarini keskin pasaytirish 

maqsadida ular toógóonsiz yaratilishi koôplab qoôllaniladi. Biroq, bunday vaziyatda GES 

chiqish kuchlanishining chastotasi oózgarmas (50 Gts) holatda saqlab boólmaydi, chunki 

kuchlanish chastotasi rotor aylanish tezligiga toógóri proportsional. Oôz navbatida, 

zaxiradagi havza suvi boólmaganligi sababli rotor aylanish tezligini oózgarmas saqlashga 

moóljallangan qimmatbaho tezlik rostlagichi ham ishlatilmaydi. Shu sababli, chet el 

davlatlari (masalan Rossiya Federatsiyasi)da, yuqorida keltirilganlarga nisbatan arzon 

hisoblangan toógóonsiz mikro GESlar faqat avtonom rejimda, yaóni elektr energetika 
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tizimi tarmogôiga ulanmasdan, tarmoqdan ancha uzoqda joylashgan chekka hududlar 

yoki obôektlarning elektr taóminoti uchun ishlatiladi. Bizning davlatimiz hududida 

bunday avtonom mikro GESlarning tarqalmaganligining asosiy sababi - ularni samarali 

ishlatish imkoni boôlmaganligidadir. Bunday mikro GESlar faqat mazkur hudud yoki 

obóekt elektr taóminotiga xizmat qilib, qolgan vaqt ishlamaydi, yaóni tabiatning suv 

resursidan foydalanilmaydi.     

Ushbu maqolada mikro GESlarning kapital sarflarini pasaytirish, texnik 

imkoniyatlarini oshirish (tarmoqqa parallel ulash) ekspluatatsion xarajatlarini 

kamaytirishga, shu bilan Oôzbekistonning togóli  hududlarida mikro GESlarni koôplab 

qoóllash maqsadiga erishish yoôllari koórsatilgan.   
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Bugungi kunda dunyoda foydali qazilma konlarini qazib olish chuqurligining 

oshib borishi tufayli namoyon bʦóladigan kon bosimni boshqarish va kon 

lahimlarining turgóunligini zarur va yetarli darajada oshirish texnologiyalarini 

takomillashtirishga oid ilmiy amaliy izlanishlar olib borilmoqda [1]. Examine 2D 

dasturiy taôminoti katta chuqurlikdagi yer osti kon lahimi konturiga yaqin zonadagi 

togó jinslari massivining kuchlanish holatini va deformatsiyalanish jarayonlarini tahlil 

qilishda tezkor va foydalanish uchun qulay bʦólib, xavfsiz geotexnologik jarayonlar 

tahlilini raqamli kʦórsatkichlarda ifodalash uchun samarali vositadir. 

Bitta yoki ʦózaro parallel joylashagan bir nechta yer osti kon lahimlari 

atrofidagi massivning kuchlanish va deformatsiyalanish holatini ikki  ʦólchovli 

vertikal tekislikda baholash Examine 2D dasturiy taôminotining asosiy 

avfzalliklaridan biridir. Dastur imkoniyatlaridan foydalangan holda parametrlarni 

kiritish blokidagi maôlumotlar asosida Angren kon boshqarmasiga qarashli konlarga 
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tegishli boólgan tadqiqot natijalari olindi (1-rasm). 

 

 

 

 

 

 

 

 

 

1-rasm. Kon lahimi  atrofidagi  masssivning siljishi  haqidagi maôlumotlarni 

kʦórsatadigan grafik  oyna 

 

Matn maôlumotlarini chiqarish blokida kon lahimi atrofidagi masssivning 

siljishi bʦóyicha hisoblangan maôlumotlar kʦórsatiladi. 

çQizil-Olmaè konining +805-gorizontidagi nimqavat shtrekini (PK18) 

kuzatishlar natijasida mustahkamlagichdagi siljishlar kon laximlarini barpo etish 

ishlari tugatilganidan sʦóng 16-18 kun ʦótgach boshlanganligi aniqlandi. Bu vaqtga 

kelib shiftdagi togó jinslari 110 mm ga kon lahimi yon tomonidagi jinslar 130 mm ga 

siljigan. Ikki  oy ichida togó jinslarining siljish jarayoni tezligi mustahkamlagich 

elementlarining siljish tezligidan oshib ketdi, shundan sʦóng  mustahkamlagich 6 oy 

davomida yanada jadal deformatsiyaga uchradi, keyin togó jinslari va 

mustahkamlagich elementlarining siljishi barqarorlashib deyarli baravar tezlikka ega 

bʦóldi [2]. 

Bundan tashqari tadqiqot ishlari davomida 400 m chuqurlikda joylashgan kon 

lahimi konturi siljishinining yon tomonlama bosim koeffitsiyentiga bogóliqligi 

Examine 2D dasturiy taôminoti yordamida aniqlandi (2-rasm). 

a)                                                          b) 

     a ï minimal siljishi,                            b ï maksimal siljishi 

2-rasm. 400 m chuqurlikda  joylashgan kon lahimi  konturining  siljishi  

 

Kon lahimi atrofidagi togó jinsi massivi holatining ifodalaydigan matematik 

modeli yordamida massiv siljishini aniqlash bʦóyicha Examine 2D dasturida 

hisoblash natijasida olingan kon lahimi yon devori silijishining qiymati 183 mm ni 

kʦórsatdi. Bu kʦórasatkich amalda kon lahimi yon devori siljishining haqiqiy 

miqdoriga yaqin qiymatdaligi etirof etildi [2]. 
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Raqamli eksperiment natijalaridagi maôlumotlar Examine 2D dasturidan 

Microsoft Excel dasturiga eksport qilindi va natijalar grafik kʦórinishda olish 

imkoniyati mavjud. Examine 2D dasturining ʦóziga xos xususiyati shundaki, aniq bir 

muammoning emas, balki çMustahkamlagich ï togó jinslari massiviè tizimining 

ʦózaro taôsir qiluvchi deformatsiyalar rejimini hisobga olgan holda mustahkamlagich 

va massivning birgalikda ishlashi jaryonini yetarlicha ifodalaydi. Yer osti kon 

lahimining turgóunligi va xavfsizligi bilan bogóliq muammolarni hal qilishda 

modellashtirish va analitik usullar bilan bir qatorda raqamli eksperiment usullardan 

foydalanib olingan natijalar ishonchli boôlishini taôminlaydi degan xulosaga asos 

boôladi. 
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Mazkur maqola konchilik sanoatida ankerli mustahkamlash texnologiyasining 

samaradorligi va xavfsizligini taôminlashning muhim asosi sifatida milliy  va tarmoq 

standartlarining ishlab chiqilishi va joriy etilishi masalalarini tahlil qiladi. Maqolada 

standartlashtirish jarayonining zarurati ankerlash tizimlarining ishonchliligini oshirish, 

avariya holatlarining oldini olish va kon ishlarining umumiy xavfsizlik darajalari koôrib 

chiqilgan. 

Tadqiqot anker mustahkamlash materiallarining sifatini kafolatlash, 

qoóllaniladigan qurilmalarning texnik parametrlarini aniqlash, qurilish texnologiyalariga 

qoóyiladigan talablarni belgilash hamda sifatni nazorat qilish usullarini 

reglamentlashning konchilik sanoati uchun strategik ahamiyatini asoslab beradi. Xorijiy  

mamlakatlarda ankerli mustahkamlash texnologiyasining muvaffaqiyatli rivojlanishi va 

keng qoóllanilishida texnik standartlar tizimining shakllantirilishi muhim rol oóynadi. 
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Anker mustahkamlash materiallarining sifati, qoóllaniladigan qurilmalarning texnik 

parametrlari, qurilish texnologiyalarining talablari va sifatni nazorat qilish usullarini 

belgilovchi milliy  va tarmoq standartlarining ishlab chiqilishi konchilik sanoatida ushbu 

texnologiyaning samaradorligi va xavfsizligini taôminlashning asosiy sharti hisoblanadi 

[1]. 

Anker mustahkamlash uchun texnik standartlar tizimining shakllanishi quyidagi 

muhim jihatlarni oóz ichiga oladi: 

Materiallar standartlashtirilishi: Ankerlar (metall, kompozit), mahkamlovchi 

smolalar va sementlar, poólat lentalar va toórlar, anker troslari va boshqa mustahkamlash 

elementlari uchun aniq sifat talablari, mexanik xossalar (mustahkamlik, 

choóziluvchanlik, egilishga qarshilik), geometrik oólchamlar va korroziyaga chidamlilik 

kabi koórsatkichlar boóyicha standartlarning ishlab chiqilishi. Bu materiallarning bir 

xilligi  va loyihaviy talablarga muvofiqligini kafolatlaydi [2].  

Qurilmalar standartlashtirilishi: Anker teshiklarini burgóulash uskunalari, 

ankerlarni oórnatish va tortish mexanizmlari, sifat nazorati asboblari va boshqa konchilik 

qurilmalarining texnik parametrlari, ishonchlilik koórsatkichlari, xavfsizlik talablari va 

foydalanish qoidalari boóyicha standartlarning belgilanishi. Bu uskunalarning samarali 

va xavfsiz ishlashini taôminlaydi. 

Qurilish texnologiyalarini standartlashtirish: Ankerlarni oórnatish, 

mustahkamlash, oldindan tortish va sifatini nazorat qilish boóyicha texnologik 

jarayonlarning optimal ketma-ketligi, usullari va parametrlari boóyicha standartlarning 

ishlab chiqilishi. Bu ishlarni bajarishning eng samarali va xavfsiz usullarini belgilaydi. 

Sifatni nazorat qilish standartlari: Oórnatilgan ankerlarning geometrik 

parametrlarini, mustahkamligini va ishonchliligini tekshirish usullari, oólchash 

aniqligiga qoóyiladigan talablar va aniqlangan nuqsonlarni baholash mezonlari boóyicha 

standartlarning belgilanishi. Bu mustahkamlash ishlarining yuqori sifatini kafolatlaydi 

[3]. 

Xavfsizlik standartlari: Ankerli mustahkamlash ishlarini olib borish jarayonida 

ishchilarning xavfsizligini taôminlashga qaratilgan qoidalar, talablar va tavsiyalarning 

belgilanishi. Bu konlarda baxtsiz hodisalarning oldini olishga yordam beradi.  

Xavfsizlik darajasining yuqorilashi: Xavfsizlik standartlari ish jarayonida baxtsiz 

hodisalarning oldini olishga va konlarda sogólom ish muhitini yaratishga xizmat qildi 

[4]. 

Ushbu standartlashtirish materiallari va uskunalaridan oqilona foydalanish, ish 

jarayonlarini optimallashtirish va takroriy xatolarni kamaytirish orqali iqtisodiy 

samaradorlikni oshirishga yordam berdi. Standartlar yangi texnologiyalar va 

materiallarni ishlab chiqish va joriy etish uchun muayyan talablarni belgilash orqali 

innovatsion faoliyatni ragóbatlantirdi. Mazkur standartlar, xususan koómir va oltin 

konlarida xavfsizlik talablariga javob beradigan va ishlab chiqarish jarayonlarining 

optimallashuvini taôminlaydigan zarur normativ-texnik asosni shakllantirdi. 

Standartlashtirishning muvaffaqiyatli tajribasi ankerlash tizimlarining sifatini 

kafolatlash, ularning ekspluatatsion ishonchliligini oshirish va kon ishlarining umumiy 

xavfsizlik madaniyatini yuksaltirishda muhim rol oóynaganligini koórsatadi. 
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Yakuniy xulosa sifatida taôkidlash joizki, xorijiy  mamlakatlarda ankerli 

mustahkamlash texnologiyasiga oid texnik standartlar tizimining konchilik sanoatida 

ushbu texnologiyaning barqaror rivojlanishi va keng miqyosda tatbiq etilishining 

fundamental omili boólgan. Kelgusida milliy  konchilik sanoatida ham xorijiy  tajribani 

inobatga olgan holda zamonaviy va samarali standartlar tizimini yaratish ankerli 

mustahkamlash texnologiyasining potensialidan toóliq foydalanish va sohaning barqaror 

rivojlanishiga xizmat qiladi. 
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Mazkur maqoladada konchilik sanoatida ekologik xavfsizlikni taôminlash 

masalalari hamda foydali qazilma konlarini ochiq usulda qazib olish jarayonida yuzaga 

keladigan ekologik muammolar chuqur oórganiladi. Ochiq usulda qazib olish natijasida 

katta maydonlardagi unumdor yerlarning yoóqolishi, atmosfera havosining chang va 

zararli gazlar bilan ifloslanishi, yer osti va yer usti suvlarining kimyoviy moddalar bilan 

zaharlanishi kabi ekologik xavflar paydo boóladi. Shuningdek, kon atrofidagi biologik 

xilma-xillikning  kamayishi va tabiiy landshaftning buzilishi ham ushbu jarayonning 

salbiy oqibatlaridandir. Tadqiqotda ushbu muammolarni yumshatish va bartaraf etish 

yoóllari sifatida ekologik monitoring tizimlari, rekultivatsiya, chiqindilarsiz 

texnologiyalarni joriy etish va barqaror kon boshqaruvi tizimlari taklif etiladi. Maqolada 

amaliy va nazariy yondashuvlar asosida ekologik xavfsizlikni taôminlash boóyicha taklif 

va tavsiyalar ishlab chiqilgan. 

Ochiq usulda qazib olishning ekologik salbiy oqibatlari: 
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Yer resurslarini yoóqotish: Foydali qazilmalarni ochiq usulda qazib olish 

natijasida katta maydondagi unumdor yerlar qishloq xoójalik oborotidan chiqariladi. Bu 

nafaqat agrar yerlarni qisqartiradi, balki hududiy ekotizimning barqarorligiga ham 

salbiy taôsir koórsatadi. 

Atrof-muhitning degradatsiyasi: Karyerda olib boriladigan kon qazish jarayonlari 

tuproq qatlamining yopishqoqligini, strukturasini va unumdorligini pasaytiradi. 

Shuningdek, ochiq usulda qazib olish jarayonida yirik  chang bulutlari hosil boóladi, bu 

esa havoning sifatini pasaytiradi va ekologik muvozanatga tahdid soladi (1 a,b-rasm). 

a)                                      b) 

 
1-rasm. 

 

Suv resurslarining ifloslanishi: Kon maydonidan oqib chiqadigan drenaj suvlarida 

kimyoviy moddalarning, ogóir metallar va boshqa zararli elementlarning miqdori ortib, 

yer osti va yuzaki suvlar ifloslanishi mumkin (2-rasm). 

 
2-rasm. Suv resurslarining ifloslanishi 
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Chang tarqalishi: Karyerda qazib olish ishlari davomida paydo boóladigan chang 

va tozalar nafaqat hududiy havoni ifloslantiradi, balki atrofdagi qishloq xoójalik 

yerlariga ham zararlidir. Chang havoda tarqalib, inson salomatligiga zarar yetkazishi, 

oósimliklar fotosintez jarayonlarini susaytirishi va tuproq unumdorligini pasaytirishi 

mumkin. 

Bostirish texnologiyalari: Chang miqdorini kamaytirish uchun suv purkash, 

maxsus chang bostiruvchi kimyoviy moddalardan qoóllash uchun qoóshimcha mablagó 

va uskunalar talab qilinadi, shuningdek, ularni doimiy nazorat ostida boólishi ham zarur. 

Rekultivatsiya jarayoni:  Kon ishlari tugagach, yerning rekultivatsiyasi uning 

ekologik holatini tiklashda eng muhim bosqich hisoblanadi. Rekultivatsiya jarayonida 

tuproq qatlami tiklanadi, oósimliklar ekiladi va hudud strukturasini tiklash uchun maxsus 

texnologiyalar qoóllaniladi. Bu jarayon oóz navbatida yerning qayta unumdor holatga 

kelishini taôminlaydi. 

Kon ishlari natijasida buzilgan yerlarni tiklash atrof-muhitni muhofaza qilishning 

eng muhim jihatlaridan biridir. Rekultivatsiya jarayoni nafaqat tuproq qatlamini tiklash, 

balki butun ekotizimning muvozanatini qayta tiklashga qaratilgan kompleks chora-

tadbirlarni oóz ichiga oladi.   

Rekultivatsiyaning asosiy bosqichlari:   

- Texnik rekultivatsiya: Yerning relyefini tiklash, tuproqni tozalash va 

unumdorligini oshirish.   

- Biologik rekultivatsiya: Oósimliklar ekish va hududning biologik xilma-xilligini  

tiklash.   

- Ijtimoiy-iqtisodiy jihatlar: Tiklangan yerlarni qishloq xoójaligi, yashil 

maydonlar yoki rekreatsiya maqsadlarida foydalanishga moslash.   

Rekultivatsiya nafaqat atrof-muhitni tiklash, balki kelajak avlodlar uchun 

barqaror resurslarni taóminlashning asosiy vositasi hisoblanadi. Bu jarayon tabiat va 

inson faoliyati oórtasidagi muvozanatni saqlashga yordam beradi (3 a,b-rasm) 

 
a)                                                                                 b) 

3-rasm. 

 

Agar hududda rekultivatsiya qiyin boólsa yoki darhol amalga oshirib 

boólmaydigan boólsa, quyidagi muqobil choralar koóriladi: 

 Å Boógólar tashkil etish: Qazib olinadigan yerlar va karyer hududida suv yigóilish 

joylari, boógólar va boshqa yashil makonlar tashkil etish orqali ekologik muvozanatni 

saqlashga erishiladi. 
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Koóngilochar joylar va dam olish zonalari: Eski kon maydonlarini koóngilochar 

parklar, sport inshootlari yoki dam olish komplekslariga aylantirish orqali hududiy 

rivojlanishga hissa qoóshiladi. 

Muzeylar va sanoat merosi obyektlari: Baôzi mamlakatlarda, masalan, Avstraliya, 

Qoóshma Shtatlar va Janubiy Afrika kabi davlatlarda, qazib olish tugagan joylar muzey 

va sanoat merosi sifatida tiklanib, ulardan turizm manfaatlari ham olinmoqda. 

 Xalqaro tajriba shuni koórsatadiki, Australia, AQSh va Janubiy Afrikada 

rekultivatsiya jarayonlari doimiy ravishda takomillashtirilib, muvaffaqiyatli natijalarga 

erishilgan. 

Ushbu mamlakatlarda qadamma-qadam yerni tiklash, ekologik monitoring va 

mahalliy hamjamiyat bilan hamkorlik asosida amalga oshirilayotgan loyihalar nafaqat 

hududning ekologik holatini yaxshilaydi, balki hududiy iqtisodiyotga ham ijobiy taôsir 

koórsatadi. 

Konchilik sanoatida foydali qazilma konlarini ochiq usulda qazib olish katta 

maydonlardagi unumdor yerlarni qishloq xoójalik oborotidan chiqarishi bilan bir 

qatorda, atrof-muhit ekologik holatiga jiddiy salbiy taôsir koórsatadi. Karyer jarayonida 

paydo boóladigan chang ifloslanishi, yer va suv resurslarining degradatsiyasi katta 

muammolarga olib keladi. Ushbu muammolarni kamaytirish uchun samarali chang 

bostirish texnologiyalari, ekologik monitoring tizimlari va qatôiy nazorat mexanizmlari 

joriy etilishi zarur. Shuningdek, kon ishlari tugagandan soóng hududni rekultivatsiya 

qilish orqali yerning avvalgi unumdor holatiga qaytarilishi va uni yangi maqsadlarda ï 

boógólar, koóngilochar joylar yoki muzeylar sifatida qayta tiklash yoóllari keng koórib 

chiqilgan. Xalqaro tajriba asosida, ushbu yondoshuvlar nafaqat atrof-muhitning 

tiklanishiga yordam beradi, balki hududiy rivojlanish va ijtimoiy  qabulni oshiradi. 
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ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʜʨ ʧʨʠ ʧʦʜʟʝʤʥʦʡ ʜʦʙʳʯʝ 

ʟʦʣʦʪʦʩʦʜʝʨʞʘʱʠʭ ʨʫʜ. ʈʘʩʩʤʦʪʨʝʥʳ ʪʝʭʥʦʣʦʛʠʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ 

ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʧʦʪʝʨʠ ʟʦʣʦʪʘ, ʦʧʪʠʤʠʟʠʨʫʶʱʠʝ ʚʦʜʦ- ʠ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʠ 

ʩʥʠʞʘʶʱʠʝ ɻ ʢʦʣʦʛʠʯʝʩʢʠʡ ʫʱʝʨʙ ʦʪ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʤʦʱʥʦʩʪʝʡ, ʚ ʯʘʩʪʥʦʩʪʠ 

ʦʪ ʭʠʤʠʯʝʩʢʦʛʦ ʦʙʦʛʘʱʝʥʠʷ ʇʨʝʜʣʦʞʝʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʚʥʝʜʨʝʥʠʶ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʥʦʨʤʘʪʠʚʥʦʡ ʧʦʜʜʝʨʞʢʝ  

ʈʝʢʦʨʜʥʦ ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʟʦʣʦʪʘ (2,900$/ʫʥʮʠʷ, ʠʣʠ $93/ʛ ʚ ʥʘʯʘʣʝ 2025 

ʛʦʜʘ) ʜʝʣʘʝʪ ʟʦʣʦʪʦʜʦʙʳʚʘʶʱʫʶ ʦʪʨʘʩʣʴ ʵʢʦʥʦʤʠʯʝʩʢʠ ʟʥʘʯʠʤʦʡ, ʥʦ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʦʧʨʷʞʝʥʥʦʡ ʩ ʧʦʪʝʨʷʤʠ ʤʝʪʘʣʣʘ, ʠʥʪʝʥʩʠʚʥʳʤ ʧʦʪʨʝʙʣʝʥʠʝʤ 

ʠʤʝʶʱʠʭʩʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʘ ʪʘʢʞʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ 

ʨʠʩʢʘʤʠ ʠʟ-ʟʘ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʦʚ ʮʠʘʥʠʨʦʚʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʧʝʨʝʨʘʙʦʪʢʠ 

ʟʦʣʦʪʦʩʦʜʝʨʞʘʱʠʭ ʨʫʜ [1]. ɺ ʫʩʣʦʚʠʷʭ ʠʩʪʦʱʝʥʠʷ ʙʦʛʘʪʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

(ʩʦʜʝʨʞʘʥʠʝ ʟʦʣʦʪʘ <5 ʛ/ʪ) ʠ ʫʩʠʣʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʥʦʨʤ (çʆʙ ʦʭʨʘʥʝ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳè, ISO 14001) ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʜʨ ʩʪʘʥʦʚʠʪʩʷ 

ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤ [2].  

ʃʠʜʝʨʘʤʠ ʤʠʨʦʚʦʡ ʜʦʙʳʯʠ ʟʦʣʦʪʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʶʪʩʷ ʂʠʪʘʡ (380 

ʪʦʥʥ), ʈʦʩʩʠʷ (310 ʪʦʥʥ), ɸʚʩʪʨʘʣʠʷ (290 ʪʦʥʥ) ʠ ʜʨʫʛʠʝ ʩʪʨʘʥʳ (ʪʘʙʣ. 1), ʥʦ ʧʨʠ 

ʵʪʦʤ ʧʦʪʝʨʠ ʤʝʪʘʣʣʘ ʜʦʩʪʠʛʘʶʪ 20ï30% ʠʟ-ʟʘ ʥʝʩʦʚʝʨʰʝʥʩʪʚʘ ʪʝʭʥʦʣʦʛʠʡ [3].  

ʊʘʙʣʠʮʘ 1 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʟʦʣʦʪʘ ʚ ʤʠʨʝ ʧʦ ʛʦʜʘʤ ʜʣʷ ʚʝʜʫʱʠʭ ʩʪʨʘʥ, ʪʦʥʥ 
ˉ ʉʪʨʘʥʘ 2010 2012 2014 2016 2018 2020 2021 2022 2023 

1 ʂʠʪʘʡ 351,1 413,3 462,0 463,7 404,1 368,3 332,0 375,0 378,2 

2 ʈʦʩʩʠʷ 203,1 233,4 252,7 262,4 295,4 331,1 330,9 324,7 321,8 

3 ɸʚʩʪʨʘʣʠ ̫ 256,7 250,4 274,0 287,7 313,0 327,8 315,1 313,9 293,8 

4 ʉʐɸ 231,3 234,6 210,0 229,1 224,9 190,2 186,8 172,7 166,7 

5 ʂʘʥʘʜʘ 102,1 106,4 151,2 163,1 188,9 170,6 192,9 194,5 191,9 

6 ɻʘʥʘ 94,3 106,0 106,3 131,4 149,1 138,7 129,2 127,0 135,1 

7 ɹʨʘʟʠʣʠʷ 71,5 80,2 90,4 95,9 96,7 107,0 90,1 86,7 90,7 

8 ʄʝʢʩʠʢʘ 78,7 107,5 113,3 130,7 118,4 101,6 124,5 124,0 126,6 

9 ʋʟʙʝʢʠʩʪʘʥ 69,0 77,0 79,5 90,0 92,0 101,6 104,9 110,8 119,6 

ʀʩʪʦʯʥʠʢ: Surbiton Associates, World Gold Council. 

 

ɸʥʘʣʠʟ ʤʝʪʦʜʦʚ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʜʨ ʧʦʢʘʟʳʚʘʝʪ, ʥʘʩʪʦʣʴʢʦ 

ʵʬʬʝʢʪʠʚʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʠʤʝʶʱʠʝʩʷ ʪʝʭʥʦʣʦʛʠʠ ʚ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ ʦʪʨʘʩʣʠ, ʘ 

ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʚʦʜʠʤʳʭ ʛʦʨʥʳʭ ʨʘʙʦʪ ʧʦʟʚʦʣʷʝʪ ʥʘ ʧʝʨʩʧʝʢʪʠʚʫ 

ʨʘʟʨʘʙʦʪʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ.  
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ʈʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʜʨ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʠʟʚʣʝʯʝʥʠʝ 

ʟʦʣʦʪʘ, ʧʦʚʪʦʨʥʦʝ (ʦʙʦʨʦʪʥʦʝ) ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ 

ʵʥʝʨʛʠʠ, ʘ ʪʘʢʞʝ ʩʦʢʨʘʱʝʥʠʶ ʠ ʤʠʥʠʤʠʟʘʮʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ ʚ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ.  

ʇʦʜʟʝʤʥʘʷ ʜʦʙʳʯʘ ʟʦʣʦʪʦʩʦʜʝʨʞʘʱʠʭ ʨʫʜ ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ 

ʜʦʣʶ ʤʠʨʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʦʣʦʪʘ. ʇʨʠ ʵʪʦʤ, ʢʣʶʯʝʚʳʤʠ ʨʝʩʫʨʩʘʤʠ ʷʚʣʷʶʪʩʷ 

ʟʦʣʦʪʦʩʦʜʝʨʞʘʱʘʷ ʨʫʜʘ (ʩʦʜʝʨʞʘʥʠʝ ʟʦʣʦʪʘ, ʢʦʪʦʨʦʛʦ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 1 ʛ/ʪ ʜʦ 10 

ʛ/ʪ), ʚʦʜʘ (ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ, ʦʙʦʛʘʱʝʥʠʷ) ʠ ɻ ʥʝʨʛʠʷ (ʜʣʷ ʜʨʦʙʣʝʥʠʷ, 

ʜʣʷ ʧʦʜʘʯʠ ʩʚʝʞʝʛʦ ʚʦʟʜʫʭʘ ʠ ʚʝʥʪʠʣʷʮʠʠ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ) [4]. ʊʝʦʨʝʪʠʯʝʩʢʘʷ 

ʙʘʟʘ ʦʧʠʨʘʝʪʩʷ ʥʘ ʧʨʠʥʮʠʧʳ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ ʈ ʀʉʆ 14001-2016.  

ɺʦʧʨʦʩ ʚ ʪʦʤ, ʥʘʩʪʦʣʴʢʦ ʤ  rʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʫʝʤ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ. 

ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘ ʚʩʝʭ ʜʦʙʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʧʦʪʝʨʠ ʟʦʣʦʪʘ 

ʧʨʦʠʩʭʦʜʷʪ ʠʟ-ʟʘ ʩʣʦʞʥʦʩʪʠ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʦʩʪʘʚʣʝʥʠʷ ʮʝʣʠʢʦʚ ʜʣʷ ʙʝʟʦʧʘʩʥʦʛʦ ʚʝʜʝʥʠʷ ʛʦʨʥʳʭ ʨʘʙʦʪ ʠ 

ʥʠʟʢʦʛʦ ʠʟʚʣʝʯʝʥʠʷ ʧʨʠ ʦʙʦʛʘʱʝʥʠʠ (ʦʢʦʣʦ 80%) ʥʘ ʦʙʦʛʘʪʠʪʝʣʴʥʳʭ ʬʘʙʨʠʢʘʭ ʠ 

ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ.  

ɺ ʮʝʣʦʤ ʥʘ ɻ ʪʠʭ ʩʪʘʜʠʷʭ ʤʠʨʦʚʳʝ ʧʦʪʝʨʠ ʩʦʩʪʘʚʣʷʶʪ ʚ ʨʘʡʦʥʝ 660ï990 ʪʦʥʥ, 

ʯʪʦ ʵʢʚʠʚʘʣʝʥʪʥʳ 20ï30% ʧʨʦʠʟʚʦʜʩʪʚʘ, (ʠʣʠ 61ï92 ʤʣʨʜ. $ [5]. ʕʢʦʣʦʛʠʯʝʩʢʠʝ 

ʧʨʦʙʣʝʤʳ, ʚʢʣʶʯʘʷ ʟʘʛʨʷʟʥʝʥʠʝ ʮʠʘʥʠʜʘʤʠ ʠ ʚʳʙʨʦʩʳ ʚ ʘʪʤʦʩʬʝʨʫ ˞  ̨(0.6 ʪ/ʪ 

ʨʫʜʳ), ʫʩʠʣʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʚʦʜʠʤʳʭ ʛʦʨʥʳʭ ʨʘʙʦʪ ʥʘ 

ʜʦʙʳʚʘʶʱʠʭ ʠ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ. ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʘʩ ʩʪʘʥʦʚʷʪʩʷ 

ʩʚʠʜʝʪʝʣʷʤʠ ʧʦʚʩʝʤʝʩʪʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚʦʜʘ ʟʘʛʨʷʟʥʷʝʪʩʷ 

ʮʠʘʥʠʜʘʤʠ, ʵʥʝʨʛʠʷ ʨʘʩʭʦʜʫʝʪʩʷ ʥʝʵʬʬʝʢʪʠʚʥʦ ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ 

ʫʩʪʘʨʝʚʰʠʭ ʪʝʭʥʦʣʦʛʠʡ [6].  

ʄʝʪʦʜʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʧʦʜʟʝʤʥʦʡ ʜʦʙʳʯʠ ʩ ʫʯʝʪʦʤ ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʷ 

ʊʨʘʜʠʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʜʟʝʤʥʦʡ ʜʦʙʳʯʠ ʟʦʣʦʪʦʩʦʜʝʨʞʘʱʠʭ ʨʫʜ 

(ʥʘʧʨʠʤʝʨ, ʢʘʤʝʨʥʦ-ʩʪʦʣʙʦʚʘʷ ʩʠʩʪʝʤʘ ʨʘʟʨʘʙʦʪʢʠ) ʧʨʠʚʦʜʷʪ ʢ ʧʦʪʝʨʷʤ 20ï30% 

ʨʫʜʳ ʠʟ-ʟʘ ʥʠʟʢʦʡ ʪʦʯʥʦʩʪʠ ʚʳʝʤʢʠ. ɼʣʷ ʰʘʭʪʳ ʩ ʜʦʙʳʯʝʡ 100,000 ʪ ʨʫʜʳ 

(ʩʦʜʝʨʞʘʥʠʝʤ ʟʦʣʦʪʘ 5 ʛ/ʪ) ʵʪʦ 20 000ï30 000 ʪʦʥʥ ʨʫʜʳ, ʠʣʠ 100ï150 ʢʛ ʟʦʣʦʪʘ (ʚ 

ʵʢʚʠʚʘʣʝʥʪʝ 9,3ï13,95 ʤʣʥ.$) [8]. ʅʘ ʦʙʦʛʘʪʠʪʝʣʴʥʳʭ ʬʘʙʨʠʢʘʭ, ʧʨʠ ʦʙʦʛʘʱʝʥʠʝ 

ʮʠʘʥʠʜʘʤʠ, ʠʟʚʣʝʯʝʥʠʝ ʤʝʪʘʣʣʘ ʩʦʩʪʘʚʣʷʝʪ 75%, ʪʝʨʷʷ ʧʨʠ ʵʪʦʤ ʧʦʨʷʜʢʘ 25% 

ʤʝʪʘʣʣʘ. ʄʠʨʦʚʳʝ ʧʦʪʝʨʠ ʚ 660ï990 ʪ ʟʦʣʦʪʘ ʚ ʛʦʜ ʧʦʜʪʚʝʨʞʜʘʶʪ ʤʘʩʰʪʘʙʳ ʵʪʦʡ 

ʧʨʦʙʣʝʤʳ. 

ɺʥʝʜʨʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʦʚʳʰʘʝʪ ʢʘʯʝʩʪʚʘ ʜʦʙʳʚʘʝʤʦʡ ʨʫʜʳ, 

ʩʥʠʞʘʷ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʪʝʨʴ ʜʦ 10ï15% [5]. ɺ ʈʦʩʩʠʠ (ʥʘʧʨʠʤʝʨ, ʥʘ h ʘʭʪʘʭ ʗʢʫʪʠʠ) 

ʧʨʠʤʝʥʝʥʠʝ ʜʘʪʯʠʢʦʚ ʩʦʢʨʘʪʠʣʠ ʘʚʘʨʠʡʥʦʩʪʴ ʥʘ 20% [9].  

ʈʝʮʠʨʢʫʣʷʮʠʷ ʚʦʜʳ ʩʥʠʞʘʝʪ ʧʦʪʨʝʙʣʝʥʠʝ ʩ 10 ʤį/ʪ ʜʦ 3 ʤį/ʪ, ʥʝʡʪʨʘʣʠʟʘʮʠʷ 

ʮʠʘʥʠʜʦʚ, ʧʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ, ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʘʛʝʥʪʦʚ 

ʫʤʝʥʴʰʘʝʪ ʠʭ ʪʦʢʩʠʯʥʦʩʪʴ [8].  

ɺʥʝʜʨʝʥʠʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʦʢʨʘʱʘʝʪ 

ʨʘʩʭʦʜ ʵʥʝʨʛʠʠ ʩ 700 ʢɺʪĿʯ/ʪ ʜʦ 560 ʢɺʪĿʯ/ʪ ʜʦʙʳʚʘʝʤʦʡ ʨʫʜʳ [6]. ɺʦʚʣʝʯʝʥʠʝ 

ʩʘʤʳʭ ʙʝʜʥʳʭ ʧʨʦʜʫʢʪʦʚ ʥʘ ʭʚʦʩʪʘʭ ʦʙʦʛʘʪʠʪʝʣʴʥʳʭ ʬʘʙʨʠʢ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʟʘʢʣʘʜʦʯʥʳʭ ʨʘʙʦʪ ʠʣʠ ʩʪʨʦʡʤʘʪʝʨʠʘʣʦʚ ʩʦʢʨʘʱʘʝʪ ʧʣʦʱʘʜʝʡ ʦʪʚʘʣʦʚ ʥʘ 40% [7].  
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ʅʘʧʨʠʤʝʨ, ʚ ɸʚʩʪʨʘʣʠʠ ʠ ʂʘʥʘʜʝ ʭʚʦʩʪʳ ʧʝʨʝʨʘʙʦʪʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʮʝʤʝʥʪʘ, ʵʢʦʥʦʤʷ ʧʨʠ ʵʪʦʤ 0.3 ʤʣʥ.$ ʚ ʛʦʜ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ. ɺ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʙʘʟʝ ʜʚʫʭ ʤʦʱʥʝʡʰʠʭ ʃʝʙʝʜʠʥʩʢʦʛʦ ʠ ʉʪʦʡʣʝʥʩʢʦʛʦ 

ʛʦʨʥʦ-ʦʙʦʛʘʪʠʪʝʣʴʥʳʭ ʢʦʤʙʠʥʘʪʦʚ ʧʦʩʪʨʦʝʥ ʩʧʝʮʠʘʣʴʥʦ ʧʦʜ ʵʪʦ ʩʳʨʴʝ ʠ 

ʜʝʡʩʪʚʫʝʪ ʫʞʝ ʙʦʣʝʝ 20 ʣʝʪ ʮʝʤʝʥʪʥʳʡ ʟʘʚʦʜ - ʦʜʠʥ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʚ ɽʚʨʦʧʝ. 

ɼʝʡʩʪʚʫʶʪ ʢʨʫʧʥʳʝ (ʜʦ 5 ʤʣʥ ̍/ʛʦʜ) ʜʨʦʙʠʣʴʥʦ-ʩʦʨʪʠʨʦʚʦʯʥʳʝ ʫʩʪʘʥʦʚʢʠ ʧʦ 

ʧʨʦʠʟʚʦʜʩʪʚʫ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʠ ʜʦʨʦʞʥʦʛʦ ʱʝʙʥʷ. ɺʦʟʚʝʜʝʥʦ ʥʝʩʢʦʣʴʢʦ ʟʘʚʦʜʦʚ 

ʢʝʨʘʤʠʯʝʩʢʦʛʦ ʠ ʩʠʣʠʢʘʪʥʦʛʦ ʢʠʨʧʠʯʘ, ʢʨʫʧʥʝʡʰʠʡ ʠʟ ʢʦʪʦʨʳʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 100 ʤʣʥ ʰʪʫʢ ʚ ʛʦʜ. ʇʦʩʪʨʦʝʥʦ ʥʝʩʢʦʣʴʢʦ ʣʠʥʠʡ ʧʦ 

ʧʨʦʠʟʚʦʜʩʪʚʫ ʢʝʨʘʤʟʠʪʦʙʝʪʦʥʥʳʭ ʙʣʦʢʦʚ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʧʦ 10 

ʤʣʥ.ʰʪʫʢ/ʛʦʜ ʢʘʞʜʘʷ, ʘ ʪʘʢʞʝ ʮʝʭʘ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʠʟʜʝʣʠʡ 

(15ʪʳʩ.̍/ʛʦʜ) ʠ ʜʨ. [9]. 

1. ʄʠʨʦʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʦʣʦʪʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʧʦʪʝʨʷʤʠ, 

ʯʪʦ ʧʦʜʯʝʨʢʠʚʘʝʪ ʙʳʩʪʨʦʝ ʠʩʪʦʱʝʥʠʝ ʙʘʣʘʥʩʦʚʳʭ ʟʘʧʘʩʦʚ ʟʦʣʦʪʘ ʚ ʥʝʜʨʘʭ ɿʝʤʣʠ, 

ʪʝʤ ʩʘʤʳʤ ʜʦʢʘʟʳʚʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʜʨ. 

2. ɻʦʩʫʜʘʨʩʪʚʘ ʜʦʣʞʥʳ ʠʜʪʠ ʥʘ ʚʩʪʨʝʯʫ ʧʦ ʧʝʨʝʚʦʦʨʫʞʝʥʠʶ ʠ 

ʤʦʜʝʨʥʠʟʘʮʠʠ ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʭ ʢʦʤʧʘʥʠʡ, ʚʳʜʝʣʠʪʴ ʩʫʙʩʠʜʠʠ, ʧʨʝʜʩʪʘʚʣʷʪʴ 

ʥʘʣʦʛʦʚʳʝ ʣʴʛʦʪʳ ʥʘ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʧʦ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʜʦʙʳʯʠ ʠ 

ʧʝʨʝʨʘʙʦʪʢʠ ʟʦʣʦʪʦʩʦʜʝʨʞʘʱʠʭ ʨʫʜ, ʚʢʣʶʯʘʷ ʟʘʱʠʪʳ ʆʉ. 

3.  ʅʝʦʙʭʦʜʠʤʦ ʚʥʝʜʨʠʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦ 

ʧʝʨʝʨʘʙʦʪʢʝ ʭʚʦʩʪʦʚ ʦʙʦʛʘʱʝʥʠʷ, ʢʦʪʦʨʳʝ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʪʘʢʠʭ ʩʪʨʘʥʘʭ 

ʢʘʢ ɸʚʩʪʨʘʣʠʷ, ʂʘʥʘʜʘ ʠ ʈʦʩʩʠʷ. 

4. ʇʝʨʩʧʝʢʪʠʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʪʘʢʞʝ ʩʚʷʟʘʥʳ ʩ ʚʦʚʣʝʯʝʥʠʝʤ ʚ ʦʪʨʘʙʦʪʢʫ 

ʪʝʭʥʦʛʝʥʥʳʭ ʦʪʭʦʜʦʚ, ʩʢʣʘʜʦʚ ʟʘʙʘʣʘʥʩʦʚʳʭ ʨʫʜ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ 

ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʙʠʦʪʝʭʥʦʣʦʛʠʡ, ʚʟʘʤʝʥ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʮʠʘʥʠʜʦʚ. 

5. ɺ ʫʩʣʦʚʠʷʭ ʞʝʩʪʢʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʨʘʮʠʦʥʘʣʴʥʳʝ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʝ 

ʧʦʜʭʦʜʳ ʦʪʚʝʯʘʶʪ ɻ ʢʦʣʦʛʠʯʝʩʢʠʤ ʥʦʨʤʘʤ ʠ ʪʨʝʙʦʚʘʥʠʷʤ ʚʨʝʤʝʥʠ, ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʧʨʦʜʣʝʚʘʷ ʩʨʦʢ ʩʣʫʞʙʳ ʩʫʱʝʩʪʚʫʶʱʠʭ ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʭ ʠ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ 

ʧʨʝʜʧʨʠʷʪʠʡ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ, ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʣʞʥʳ 

ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʥʘ çʮʠʬʨʦʚʠʟʘʮʠʠè ʠ çʟʝʣʝʥʳʭè ʪʝʭʥʦʣʦʛʠʷʭ. 
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1ɸʣʤʘʣʳʢʩʢʠʡ ʬʠʣʠʘʣ ʊʘʰʢʝʥʪʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʀʩʣʘʤʘ ʂʘʨʠʤʦʚʘ,  
2ʆʆʆ çʉʧʝʮʫʧʨʘʚʣʝʥʠʝ ˉ75è,  

3ʊʘʰʢʝʥʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʠʤʝʥʠ ʀʩʣʘʤʘ ʂʘʨʠʤʦʚʘ  

   
ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʛʜʝ ʧʨʠʤʝʥʷʶʪʩʷ ʙʫʨʦʚʟʨʳʚʥʳʝ 

ʨʘʙʦʪʳ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʘʩʩʠʚʦʚ ʚʝʩʴʤʘ  ʥʝʦʜʥʦʨʦʜʥʳʭ 

ʩʣʦʞʥʦʩʪʨʫʢʪʫʨʥʳʭ ʧʦʨʬʠʨʠʪʦʚ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʚʩʪʨʝʯʘʝʪʩʷ ʧʨʝʚʳʰʝʥʠʝ 

ʚʳʭʦʜʘ ʥʝʛʘʙʘʨʠʪʥʳʭ ʢʫʩʢʦʚ ʧʦʩʣʝ ʚʟʨʳʚʥʳʭ ʨʘʙʦʪ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʘʨʘʤʝʪʨʦʚ, 

ʢʦʪʦʨʳʝ ʫʢʘʟʘʥʳ ʚ ʧʨʦʝʢʪʘʭ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ 

ʫʚʝʣʠʯʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʥʝʛʘʙʘʨʠʪʥʳʭ ʢʫʩʢʦʚ ʩ 2,5% ʜʦ 5% ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʵʢʩʢʘʚʘʪʦʨʘ ʩʥʠʞʘʝʪʩʷ ʥʘ 10-20%, ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʥʝʛʘʙʘʨʠʪʥʳʭ 

ʢʫʩʢʦʚ 10% ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʵʢʩʢʘʚʘʪʦʨʘ ʫʤʝʥʴʰʘʝʪʩʷ ʚ 1,5-2,0 ʨʘʟʘ. ʅʘ 

ʦʩʥʦʚʘʥʠʠ ʵʪʠʭ ʜʘʥʥʳʭ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʩʥʠʞʝʥʠʝ 

ʚʳʭʦʜʘ ʥʝʛʘʙʘʨʠʪʥʳʭ ʢʫʩʢʦʚ. ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ 

ʚʝʜʝʥʠʝ ʙʫʨʦʚʟʨʳʚʥʳʭ ʨʘʙʦʪ ʥʘ ʢʘʨʴʝʨʘʭ ʧʦʨʬʠʨʠʪʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʠ 

çʂʫʷʥʯʠʢ-IIè, çʂʝʢʣʠʢʪʘʫ-ʍè ʠ çʂʝʢʣʠʢʪʘʫ VIè (ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ). ʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʙʫʨʦʚʟʨʳʚʥʳʭ ʨʘʙʦʪ ʥʘ ʢʘʨʴʝʨʘʭ ʧʦ 

ʜʦʙʳʯʝ ʧʦʨʬʠʨʠʪʦʚ ʩʯʠʪʘʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ ʚ ʵʪʦʤ ʨʝʛʠʦʥʝ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʥʘ 

ʩʝʚʝʨʝ ʋʟʙʝʢʠʩʪʘʥʘ, ʘ ʠʤʝʥʥʦ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ ʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʝ 

ʍʦʨʝʟʤʩʢʦʡ ʦʙʣʘʩʪʠ ʦʩʥʦʚʥʳʤ ʩʳʨʴʝʤ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ɦ ʝʙʥʷ ʜʣʷ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʠ ʜʦʨʦʞʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʷʚʣʷʶʪʩʷ ʠʤʝʥʥʦ ʧʦʨʬʠʨʠʪʳ. ɺ ʜʘʥʥʦʝ ʚʨʝʤʷ 

ʨʘʟʨʘʙʦʪʢʫ ʠ ʧʝʨʝʨʘʙʦʪʢʫ ʧʦʨʬʠʨʠʪʦʚ ʚʝʜʫʪ ʚ ʦʩʥʦʚʥʦʤ ʯʘʩʪʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʆʩʦʙʝʥʥʦʩʪʴ ʠʭ ʨʘʟʨʘʙʦʪʢʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʪʝʭʥʠʢʠ ʤʘʣʦʡ ʤʦʱʥʦʩʪʠ, ʫʯʠʪʳʚʘʶʱʠʝ ʝʤʢʦʩʪʴ ʢʦʚʰʘ ʵʢʩʢʘʚʘʪʦʨʦʚ, ʝʤʢʦʩʪʴ 

ʢʫʟʦʚʘ ʪʨʘʥʩʧʦʨʪʘ ʠ ʨʘʟʤʝʨʳ ʧʨʠʝʤʥʳʭ ʦʪʚʝʨʩʪʠʡ ʜʨʦʙʠʣʦʢ. ʅʘ ɻ ʪʠʭ ʢʘʨʴʝʨʘʭ ʜʣʷ 

ʚʳʝʤʢʠ ʠ ʧʦʛʨʫʟʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ʵʢʩʢʘʚʘʪʦʨʳ ʩ ʦʙʲʝʤʦʤ ʢʦʚʰʘ 

1,6 ʤ3 ʩ ʦʙʨʘʪʥʦʡ ʣʦʧʘʪʦʡ. ɿʘʢʘʟʯʠʢʠ ʙʫʨʦʚʟʨʳʚʥʳʭ ʨʘʙʦʪ, ʝʩʪʝʩʪʚʝʥʥʦ, 

ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʨʘʟʤʝʨʫ ʥʝʛʘʙʘʨʠʪʥʳʭ ʢʫʩʢʦʚ ʜʣʷ ʵʪʠʭ ʢʘʨʴʝʨʦʚ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʤʝʨʘ ʢʦʚʰʘ ʠʤʝʶʱʠʭʩʷ ɻ ʢʩʢʘʚʘʪʦʨʦʚ. ʆʧʳʪʥʦ-ʧʨʦʤʳʰʣʝʥʥʳʝ 

ʚʟʨʳʚʳ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʢʘʨʴʝʨʘʭ, ʚʝʜʫʱʠʭ ʜʦʙʳʯʫ ʧʦʨʬʠʨʠʪʦʚ ʦʪʢʨʳʪʳʤ 
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ɻʝʦʣʦʛʠʷ, ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚ ʠ ʧʨʠʤʝʥʷʝʤʦʛʦ ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

 

57 

 

ʩʧʦʩʦʙʦʤ. ɽʩʣʠ ʦʧʨʝʜʝʣʠʪʴ ʨʘʟʤʝʨ ʥʝʛʘʙʘʨʠʪʥʳʭ ʢʫʩʢʦʚ ʧʨʠ ʚʟʨʳʚʥʦʤ ʨʳʭʣʝʥʠʠ 

ʧʦ ʬʘʢʪʦʨʫ ʝʤʢʦʩʪʠ ʢʦʚʰʘ ʵʢʩʢʘʚʘʪʦʨʘ, ʪʦ ʣʠʥʝʡʥʳʡ ʨʘʟʤʝʨ ʙʫʜʝʪ ʩʣʝʜʫʶʱʠʤ: 

ὒ πȟχЍὉ πȟχЍρȟφ πȟψ ̍, 

ʛʜʝ ɽ=1,6 ʤ3 ï ʝʤʢʦʩʪʴ ʢʦʚʰʘ ʵʢʩʢʘʚʘʪʦʨʘ. 

ʉʦʛʣʘʩʥʦ ʪʝʭʥʠʯʝʩʢʦʤʫ ʟʘʜʘʥʠʶ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʛʘʙʘʨʠʪʥʳʭ 

ʢʫʩʢʦʚ ʫʩʪʘʥʦʚʣʝʥʦ ʚ ʧʨʝʜʝʣʘʭ ʜʦ 5-7%. ɺ ʩʨʝʜʥʝʤ ʟʘ ʦʜʠʥ ʤʘʩʩʦʚʳʡ ʚʟʨʳʚ 

ʦʪʙʠʚʘʝʪʩʷ ʧʦʨʷʜʢʘ ʦʪ 10 ʜʦ 25 ʪʳʩ. ʤ3 ʛʦʨʥʦʡ ʤʘʩʩʳ. ʀʟ ʢʘʞʜʦʛʦ ʢʘʨʴʝʨʘ 

ʜʦʙʳʚʘʝʪʩʷ ʠ ʧʝʨʝʨʘʙʘʪʳʚʘʝʪʩʷ ʦʢʦʣʦ 180-240 ʪʳʩ. ʤ3 ʛʦʨʥʳʭ ʧʦʨʦʜ ʚ ʛʦʜ. 

ʇʦʢʘʟʘʪʝʣʴ ʧʨʦʯʥʦʩʪʠ ʧʦʨʬʠʨʠʪʦʚ ʥʘ ʵʪʠʭ ʢʘʨʴʝʨʘʭ ʧʦ ʰʢʘʣʝ ʧʨʦʬʝʩʩʦʨʘ ʄ.ʄ. 

ʇʨʦʪʦʜʴʷʢʦʥʦʚʘ ʨʘʚʥʘ f = 18-20, ʧʣʦʪʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ ű = 2,9-3,0 ʪ/ʤ3.  

ɺʩʢʨʳʰʥʳʝ ʧʦʨʦʜʳ ʚ ʦʩʥʦʚʥʦʤ ʦʪʩʫʪʩʪʚʫʶʪ, ʪʦʣʴʢʦ ʤʝʩʪʘʤʠ ʠʭ ʪʦʣʱʠʥʘ 

ʩʦʩʪʘʚʣʷʶʪ ʦʪ 0,5ʤ ʜʦ 1,0 ʤ. ʇʦʨʬʠʨʠʪʳ ɻ ʪʠʭ ʢʘʨʴʝʨʦʚ ʦʪʥʦʩʷʪʩʷ ʢ ʨʘʟʨʷʜʫ ʚʝʩʴʤʘ 

ʪʨʫʜʥʦʙʫʨʠʤʳʭ. ʇʦʵʪʦʤʫ ʜʣʷ ʙʫʨʝʥʠʷ ʥʘ ʵʪʠʭ ʢʘʨʴʝʨʘʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʫʨʦʚʳʝ ʩʪʘʥʢʠ ʉɹʋ-100ɻ ʠ Kaishan KY-140, Kaishan KG-

510 ʩ ʧʥʝʚʤʦʫʜʘʨʥʠʢʘʤʠ, ʠʤʝʶʱʠʝ ʩʭʦʞʫʶ ʧʦ ʚʩʝʤ ʧʘʨʘʤʝʪʨʘʤ ʣʝʛʢʫʶ 

ʢʦʥʩʪʨʫʢʮʠʶ ʠ ʧʨʠʟʥʘʥʥʳʝ ʧʨʠʝʤʣʝʤʳʤʠ. ʉʝʪʢʘ ʚʟʨʳʚʥʳʭ ʩʢʚʘʞʠʥ ʧʨʠ ʙʫʨʝʥʠʠ 

ʵʪʠʤʠ ʩʪʘʥʢʘʤʠ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 2,5ʭ2,5 ʜʦ 3,0ʭ3,0 ʤ. ɻʣʫʙʠʥʘ ʩʢʚʘʞʠʥ ʦʪ 5 ʜʦ 15 

ʤʝʪʨʦʚ. ɺʦʜʘ ʚ ʩʢʚʘʞʠʥʘʭ ʦʪʩʫʪʩʪʚʫʝʪ. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʜʣʷ 

ʚʟʨʳʚʥʳʭ ʨʘʙʦʪ ʙʳʣʠ ʧʨʠʥʷʪʳ ʩʢʚʘʞʠʥʥʳʝ ʟʘʨʷʜʳ ʜʠʘʤʝʪʨʦʤ 105-110 ʤʤ.  

ʇʨʦʝʢʪ ʙʫʨʦʚʟʨʳʚʥʳʭ ʨʘʙʦʪ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʣʝʜʫʶʱʝʝ: 

ʩʦʩʪʘʚʣʝʥʠʝ ʩʝʪʢʠ ʩʢʚʘʞʠʥ ʩʙʣʠʞʝʥʥʳʤʠ; 

ʛʣʫʙʠʥʘ ʧʝʨʝʙʫʨʘ 10% ʦʪ ʚʳʩʦʪʳ ʫʩʪʫʧʘ; 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʪʨʝʙʫʝʤʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʚʟʦʨʚʘʥʥʦʡ ʛʦʨʥʦʡ 

ʧʦʨʦʜʳ ʠ, ʫʯʠʪʳʚʘʷ ʝʩʪʝʩʪʚʝʥʥʫʶ ʪʨʝʱʠʥʦʚʘʪʦʩʪʴ ʤʘʩʩʠʚʘ, ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ 

ʠʛʜʘʥʠʪʘ ɸʉ (95%) + ɼʊ (5%) ʩʦʩʪʘʚʣʷʝʪ ʦʪ 0,9 ʢʛ/ʤ3 ʜʦ 1,1 ʢʛ/ʤ3.  ɺ ʢʘʯʝʩʪʚʝ 

ʠʥʠʮʠʠʨʫʶʱʝʛʦ ʙʦʝʚʠʢʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʘʪʨʦʥʠʨʦʚʘʥʥʳʡ ʘʤʤʦʥʠʪ ˉ6 ɾɺ 

ʜʠʘʤʝʪʨʦʤ 32 ʤʤ, ʚʝʩʦʤ ʢʘʞʜʦʛʦ ʧʘʪʨʦʥʘ ʧʦ 200 ʛʨʘʤʤʦʚ, ʵʪʠ ʧʘʪʨʦʥʳ 

ʠʥʠʮʠʠʨʫʶʪʩʷ ʥʝʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ ʚʟʨʳʚʘʥʠʷ çʀʩʢʨʘ-ʉè. ʂʦʥʩʪʨʫʢʮʠʷ 

ʩʢʚʘʞʠʥʥʦʛʦ ʟʘʨʷʜʘ ʩʧʣʦʰʥʘʷ-ʢʦʣʦʥʢʦʚʘʷ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʤʝʨʝʥʠʡ ʠ ʨʘʩʯʝʪʦʚ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʥʘ ʢʘʨʴʝʨʘʭ ʢʦʣʠʯʝʩʪʚʦ ʥʝʛʘʙʘʨʠʪʥʳʭ ʢʫʩʢʦʚ ʥʝ ʧʨʝʚʳʰʘʝʪ 3,5-4,0% 

ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʚʟʦʨʚʘʥʥʦʡ ʛʦʨʥʦʡ ʧʦʨʦʜʳ. ɿʜʝʩʴ ʫʯʠʪʳʚʘʣʠʩʴ ʨʝʟʫʣʴʪʘʪʳ 

ʟʘʤʝʨʦʚ ʠ ʥʘʙʣʶʜʝʥʠʡ ʧʦ ʚʳʭʦʜʫ ʢʦʣʠʯʝʩʪʚʘ ʥʝʛʘʙʘʨʠʪʥʳʭ ʢʫʩʢʦʚ ʜʦ ʠ ʧʦʩʣʝ 

ʧʦʣʥʦʡ ʦʪʛʨʫʟʢʠ ʚʟʦʨʚʘʥʥʳʭ ʛʦʨʥʳʭ ʧʦʨʦʜ.  

ʅʘ ʪʘʢʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʫʯʠʪʳʚʘʪʴ ʠʟʤʝʥʯʠʚʦʩʪʴ 

ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʪʨʦʝʥʠʷ 

ʚʟʨʳʚʘʝʤʦʛʦ ʤʘʩʩʠʚʘ. ʋʯʠʪʳʚʘʷ ʨʘʟʥʦʦʙʨʘʟʠʝ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʚ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʤʝʥʷʪʴ ʙʫʨʦʚʳʝ ʩʪʘʥʢʠ ʪʠʧʘ 

ʉɹʋ-100ɻ ʠʣʠ Kaishan KY-140, Kaishan KG-510, ʠʤʝʶʱʠʝ ʣʝʛʢʫʶ ʢʦʥʩʪʨʫʢʮʠʶ 

ʠ ʧʨʠʟʥʘʥʥʳʝ ʵʬʬʝʢʪʠʚʥʳʤʠ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠ ʨʘʩʯʝʪʘʭ ʙʫʨʦʚʟʨʳʚʥʳʭ ʨʘʙʦʪ 

ʫʯʠʪʳʚʘʪʴ ʪʨʝʱʠʥʦʚʘʪʦʩʪʴ ʤʘʩʩʠʚʘ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʪʨʝʱʠʥʦʦʙʨʘʟʦʚʘʥʠʷ ʪʘʢ-

ʢʘʢ ʚ ʵʪʠʭ ʩʣʫʯʘʷʭ ʜʠʩʩʠʧʘʮʠʷ ʵʥʝʨʛʠʠ, ʚʳʜʝʣʷʝʤʦʡ ʚʟʨʳʚʦʤ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ.  
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ʇʨʠ ʧʨʠʥʷʪʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʢʦʤʧʣʝʢʩʝ ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ ʥʝʩʢʦʣʴʢʦ 

ʩʭʝʤ ʚʩʢʨʳʪʠʷ ʠʩʭʦʜʷ ʠʟ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚʩʢʨʳʚʘʶʱʠʭ ʚʳʨʘʙʦʪʦʢ ʠ ʩʧʦʩʦʙʘ 

ʚʩʢʨʳʪʠʷ. ɺ ɻ ʪʦʡ ʩʚʷʟʠ ʥʝʦʙʭʦʜʠʤʳ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʩʭʝʤ ʚʩʢʨʳʪʠʷ, ʤʝʪʦʜʠʯʝʩʢʠʝ 

ʦʩʥʦʚʳ ʠʭ ʚʳʙʦʨʘ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʢʦʤʧʣʝʢʩʦʚ [1]. 

ʉʭʝʤʳ ʚʩʢʨʳʪʠʷ ʛʦʨʠʟʦʥʪʦʚ ʢʘʨʴʝʨʘ ʧʨʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʤ ʘʚʪʦʤʦʙʠʣʴʥʦ-

ʢʦʥʚʝʡʝʨʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʚʫʤʷ ʧʨʠʟʥʘʢʘʤʠ. ʇʝʨʚʳʡ ï 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʭʝʤʫ ʚʩʢʨʳʪʠʷ ʛʦʨʠʟʦʥʪʦʚ ʚʠʜʦʤ ʚʩʢʨʳʚʘʶʱʠʭ ʚʳʨʘʙʦʪʦʢ: 

ʦʪʢʨʳʪʳʝ, ʧʦʜʟʝʤʥʳʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ; ʚʪʦʨʦʡ ï ʩʭʝʤʫ ʚʩʢʨʳʪʠʷ 

ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʚʩʢʨʳʚʘʶʱʠʭ ʚʳʨʘʙʦʪʦʢ: ʥʘ ʥʝʨʘʙʦʯʝʤ ʙʦʨʪʫ (Bʥ), ʚʨʝʤʝʥʥʦ 

ʥʝʨʘʙʦʯʝʤ (Bʥ.ʨ), ʠ ʥʘ ʨʘʙʦʯʝʤ ʙʦʨʪʘʭ ʢʘʨʴʝʨʘ (Bʨ). ɺʳʩʦʪʫ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʫʥʢʪʘ 

ʠ ʩʨʦʢ ʧʝʨʝʭʦʜʘ, ʨʘʩʩʪʦʷʥʠʝ ʘʚʪʦʧʝʨʝʚʦʟʦʢ ʫʯʠʪʳʚʘʶʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʭʝʤʳ ʚʩʢʨʳʪʠʷ [2,3]. ʅʘ ʨʠʩʫʥʢʝ ʧʨʠʚʝʜʝʥʘ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʩʭʝʤ 

ʚʩʢʨʳʪʠʷ ʛʦʨʠʟʦʥʪʦʚ ʧʦ ʫʢʘʟʘʥʥʳʤ ʚʳʰʝ ʧʨʠʟʥʘʢʦʤ. 

ʉʭʝʤʳ ʚʩʢʨʳʪʠʷ ʛʦʨʠʟʦʥʪʦʚ ʦʪʢʨʳʪʳʤʠ ʛʦʨʠʟʦʥʪʘʤʠ. ʈʘʩʩʤʦʪʨʠʤ ʩʭʝʤʳ 

ʚʩʢʨʳʪʠʷ ʛʦʨʠʟʦʥʪʦʚ ʩ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʚʩʢʨʳʚʘʶʱʠʭ ʚʳʨʘʙʦʪʦʢ ʥʘ ʥʝʨʘʙʦʯʝʤ 

ʙʦʨʪʫ ʢʘʨʴʝʨʘ: ʧʨʠ ʫʛʣʫʙʦʯʥʳʭ ʦʜʥʦʙʦʨʪʦʚʳʭ ʩʠʩʪʝʤʘʭ ʨʘʟʨʘʙʦʪʢʠ 

ʚʩʢʨʳʚʘʶʱʫʶ ʚʳʨʘʙʦʪʢʫ ʨʘʩʧʦʣʘʛʘʶʪ ʩʪʘʮʠʦʥʘʨʥʦ; ʧʝʨʝʛʨʫʟʦʯʥʳʡ ʧʫʥʢʪ 

ʨʘʟʤʝʱʘʶʪ ʥʠʞʝ ʨʘʙʦʯʝʡ ʟʦʥʳ ʢʘʨʴʝʨʘ; ʂ=0,885 (ʩʭʝʤʘ 1); 

ʜʣʷ ʧʝʨʝʛʨʫʟʢʠ ʛʦʨʥʦʡ ʤʘʩʩʳ ʥʘ ʚʥʫʪʨʠʢʘʨʴʝʨʥʳʡ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ 

ʪʨʘʥʩʧʦʨʪ ʚʩʢʨʳʚʘʶʱʫʶ ʚʳʨʘʙʦʪʢʫ ʜʣʷ ʢʦʥʚʝʡʝʨʥʦʛʦ ʧʦʜʲʝʤʥʠʢʘ ʨʘʩʧʦʣʘʛʘʶʪ 

ʧʦ ʥʝʨʘʙʦʯʝʤʫ ʙʦʨʪʫ ʥʘ ʩʨʝʜʥʠʭ ʧʦ ʛʣʫʙʠʥʝ ʢʘʨʴʝʨʘ ʠ ʛʣʫʙʦʢʠʭ ʛʦʨʠʟʦʥʪʘʭ; 

ʂ=0,880 (ʩʭʝʤʘ 2); 
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ʧʨʠ ʦʜʥʦʙʦʨʪʦʚʳʭ ʩʠʩʪʝʤʘʭ ʨʘʟʨʘʙʦʪʢʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʜʘʥʥʳʭ ʫʩʣʦʚʠʡ 

ʨʘʙʦʪʳ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʠ ʩʦʟʜʘʥʠʶ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʢʦʥʚʝʡʝʨʘ ʩ 

ʙʦʣʴʰʦʡ ʜʣʠʥʦʡ ʩʪʘʚʘ ʧʨʠʤʝʥʷʶʪ ʧʝʨʝʥʦʩʥʦʡ ʢʦʥʚʝʡʝʨ; ʂ=0,837 (ʩʭʝʤʘ 3); 

ʧʨʠ ʜʚʫʭʙʦʨʪʦʚʳʭ ʩʠʩʪʝʤʘʭ ʨʘʟʨʘʙʦʪʢʠ ʚʩʢʨʳʚʘʶʱʫʶ ʚʳʨʘʙʦʪʢʫ 

ʨʘʩʧʦʣʘʛʘʶʪ ʩʪʘʮʠʦʥʘʨʥʦ ʥʘ ʥʝʨʘʙʦʯʝʤ ʙʦʨʪʫ; ʧʝʨʝʛʨʫʟʦʯʥʳʡ ʧʫʥʢʪ ʨʘʟʤʝʱʘʶʪ 

ʥʘʜ ʨʘʙʦʯʝʡ ʟʦʥʦʡ; ʂ=0,592; 

ʜʣʷ ʫʩʪʨʦʡʩʪʚʘ ʚʩʢʨʳʚʘʶʱʝʡ ʚʳʨʘʙʦʪʢʠ ʥʘ ʥʝʨʘʙʦʯʝʤ ʙʦʨʪʫ ʩʦʟʜʘʶʪ 

ʦʧʝʨʝʞʘʶʱʫʶ ʚʳʝʤʢʫ ʜʣʷ ʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ; ʂ=0,473 (ʩʭʝʤʘ 5). 

ʈʘʩʩʤʦʪʨʠʤ ʩʭʝʤʳ ʚʩʢʨʳʪʠʷ ʛʦʨʠʟʦʥʪʦʚ ʩ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʚʩʢʨʳʚʘʶʱʠʭ 

ʚʳʨʘʙʦʪʦʢ ʥʘ ʚʨʝʤʝʥʥʦ ʥʝʨʘʙʦʯʝʤ ʙʦʨʪʫ: 

ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʵʪʘʧʘʤʠ ʚʩʢʨʳʚʘʶʱʫʶ ʚʳʨʘʙʦʪʢʫ 

ʨʘʩʧʦʣʘʛʘʶʪ ʥʘ ʚʨʝʤʝʥʥʦ ʥʝʨʘʙʦʯʝʤ ʙʦʨʪʫ ʢʘʨʴʝʨʘ, ʟʘʪʝʤ ʝ y ʧʝʨʝʥʦʩʷʪ ʥʘ 

ʧʦʩʪʦʷʥʥʳʡ ʥʝʨʘʙʦʯʠʡ ʙʦʨʪ; ʂ=0,844 (ʩʭʝʤʘ 6); 

ʜʣ̫ ʫʣʫʯʰʝʥʠʷ ʫʩʣʦʚʠʡ ʦʪʨʘʙʦʪʢʠ ʚʨʝʤʝʥʥʦ ʥʝʨʘʙʦʯʠʭ ʠ ʨʘʙʦʯʠʭ ʙʦʨʪʦʚ 

ʢʦʥʚʝʡʝʨʳ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʥʘ ʚʟʦʨʚʘʥʥʦʡ ʛʦʨʥʦʡ ʤʘʩʩʝ; ʂ=0,741 (ʩʭʝʤʘ 7). 

ʈʘʩʩʤʦʪʨʠʤ ʩʭʝʤʳ ʚʩʢʨʳʪʠʷ ʛʦʨʠʟʦʥʪʦʚ ʩ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʚʩʢʨʳʚʘʶʱʠʭ 

ʚʳʨʘʙʦʪʦʢ ʥʘ ʨʘʙʦʯʝʤ ʙʦʨʪʫ ʢʘʨʴʝʨʘ: 

ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʢʘʨʴʝʨʘ ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʚʚʦʜʘ ʝʛʦ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ 

ʚʩʢʨʳʚʘʶʱʫʶ ʚʳʨʘʙʦʪʢʫ ʩ ʧʝʨʝʥʦʩʥʳʤ ʢʦʥʚʝʡʝʨʦʤ ʨʘʩʧʦʣʘʛʘʶʪ ʥʘ ʨʘʙʦʯʝʤ 

ʙʦʨʪʫ; ʂ=0,807 (ʩʭʝʤʘ 8); 

ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʜʘʥʥʳʭ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʧʨʠ 

ʜʚʫʭʙʦʨʪʦʚʳʭ ʩʠʩʪʝʤʘʭ ʨʘʟʨʘʙʦʪʢʠ ʢʦʥʚʝʡʝʨʥʳʡ ʧʦʜʲʝʤʥʠʢ ʨʘʩʧʦʣʦʛʘʶʪ ʥʘ 

ʥʝʨʘʙʦʯʝʤ (ʩʪʘʮʠʦʥʘʨʥʦ) ʠ ʨʘʙʦʯʝʤ (ʧʝʨʝʥʦʩʥʦʤ) ʙʦʨʪʘʭ ʢʘʨʴʝʨʘ; ʂ=0,741 (ʩʭʝʤʘ 

9.). 

 
ʈʠʩ. 1. ʉʭʝʤʳ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚʩʢʨʳʚʘʶʱʠʭ ʚʳʨʘʙʦʪʦʢ: 1,2,3,4,5 - ʥʘ 

ʥʝʨʘʙʦʯʝʤ ʙʦʨʪʫ; 6,7 ʥʘ ʚʨʝʤʝʥʥʦ ʥʝʨʘʙʦʯʝʤ ʙʦʨʪʫ; 8,9 ï ʥʘ ʨʘʙʦʯʝʤ ʙʦʨʪʫ 

 

ʂʘʞʜʘʷ ʩʭʝʤʘ ʚʩʢʨʳʪʠʷ ʛʦʨʠʟʦʥʪʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʤ 

ʠʟʤʝʥʝʥʠʝʤ ʨʘʩʩʪʦʷʥʠʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ ʛʦʨʥʦʡ ʤʘʩʩʳ ʘʚʪʦʤʦʙʠʣʴʥʳʤ ʠ 

ʢʦʥʚʝʡʝʨʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ. ʇʦʵʪʦʤʫ ʝʩʣʠ ʧʦʵʪʘʧʥʦʝ ʚʩʢʨʳʪʠʝ ʦʮʝʥʠʚʘʪʴ ʧʦ 
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ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚ ʠ ʧʨʠʤʝʥʷʝʤʦʛʦ ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

 

60 

 

ʟʘʪʨʘʪʘʤ ʥʘ ʢʘʢʦʡ-ʣʠʙʦ ʨʘʩʯʸʪʥʳʡ ʛʦʜ, ʪʦ ʩʭʝʤ ʚʩʢʨʳʪʠʷ, ʚʝʩʴʤʘ ʦʪʣʠʯʘʶʱʠʝʩʷ 

ʧʦ ʟʘʪʨʘʪʘʤ ʚ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʳʝ ʟʘʪʨʘʪʳ ʚ 

ʢʘʢʦʡ-ʣʠʙʦ ʧʝʨʠʦʜ ʨʘʟʨʘʙʦʪʢʠ ʠ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʥʷʪʳ ʨʘʚʥʦʮʝʥʥʳʤ. 
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ɻʠʜʨʘʚʣʠʯʝʩʢʠʝ ʵʢʩʢʘʚʘʪʦʨʳ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ ʩʦʚʨʝʤʝʥʥʦʡ 

ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ ʠ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʠʟʚʦʜʠʪʝʣʠ 

ʵʢʩʢʘʚʘʪʦʨʦʚ ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʶʪ ʧʝʨʝʜʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʚʢʣʶʯʘʷ 

ʵʣʝʢʪʨʠʬʠʢʘʮʠʶ, ʘʚʪʦʤʘʪʠʟʘʮʠʶ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʠ ʩʠʩʪʝʤʳ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ɻ ʢʦʣʦʛʠʯʥʦʩʪʴ ʪʝʭʥʠʢʠ. ʉʦʚʨʝʤʝʥʥʳʡ ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ɻ ʢʩʢʘʚʘʪʦʨ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʳʡ ʠʥʞʝʥʝʨʥʳʡ ʢʦʤʧʣʝʢʩ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʵʣʝʢʪʨʦʥʥʳʭ, 

ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʨʘʙʦʪʘʶʱʠʭ ʩʦʛʣʘʩʦʚʘʥʥʦ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʟʘʜʘʯ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʵʢʩʢʘʚʘʪʦʨ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ: 

ʭʦʜʦʚʘʷ ʯʘʩʪʴ - ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʝʨʝʜʚʠʞʝʥʠʝ ʤʘʰʠʥʳ (ʛʫʩʝʥʠʯʥʘʷ ʠʣʠ 

ʢʦʣʝʩʥʘʷ); 

ʧʦʚʦʨʦʪʥʘʷ ʧʣʘʪʬʦʨʤʘ - ʚʢʣʶʯʘʝʪ ʢʘʙʠʥʫ ʦʧʝʨʘʪʦʨʘ, ʩʠʣʦʚʫʶ ʫʩʪʘʥʦʚʢʫ, 

ʛʠʜʨʦʩʠʩʪʝʤʫ; 

ʨʘʙʦʯʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ - ʩʪʨʝʣʘ, ʨʫʢʦʷʪʴ ʠ ʢʦʚʰ (ʠʣʠ ʜʨʫʛʦʝ ʥʘʚʝʩʥʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ); 

ʩʠʣʦʚʘʷ ʫʩʪʘʥʦʚʢʘ - ʜʠʟʝʣʴʥʳʡ ʠʣʠ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʜʚʠʛʘʪʝʣʴ; 

ʛʠʜʨʘʚʣʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ - ʥʘʩʦʩʳ, ʛʠʜʨʦʤʦʪʦʨʳ, ʮʠʣʠʥʜʨʳ, ʨʘʩʧʨʝʜʝʣʠʪʝʣʠ, 

ʪʨʫʙʦʧʨʦʚʦʜʳ; 

ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ - ʦʪ ʤʝʭʘʥʠʯʝʩʢʦʡ ʜʦ ʩʦʚʨʝʤʝʥʥʦʡ 

ʵʣʝʢʪʨʦʛʠʜʨʘʚʣʠʯʝʩʢʦʡ. 
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ʈʠʩ. 1. ʉʭʝʤʘʪʠʯʝʩʢʠʡ ʯʝʨʪʝʞ ʦʩʥʦʚʥʳʭ ʫʟʣʦʚ 

 

ʊʘʙʣʠʮʘ 1 

ʕʢʦʥʦʤʠʷ ʵʥʝʨʛʠʠ ʠ ʚʳʙʨʦʩʳ CO ʧʦ ʪʠʧʘʤ ʵʢʩʢʘʚʘʪʦʨʦʚ 

(ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʜʠʟʝʣʴʥʦʛʦ ʵʢʩʢʘʚʘʪʦʨʘ) 

ʊʠʧ ʵʢʩʢʘʚʘʪʦʨʘ 
ʉʥʠʞʝʥʠʝ ʨʘʩʭʦʜʘ 

ʪʦʧʣʠʚʘ, % 
ʉʥʠʞʝʥʠʝ ʚʳʙʨʦʩʦʚ CO, % 

ɼʠʟʝʣʴʥʳʡ ʩ 

ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʤʠ 

ʩʠʩʪʝʤʘʤʠ 

15-25% 15-25% 

ɻʠʙʨʠʜʥʳʡ ʵʢʩʢʘʚʘʪʦʨ 25-35% 25-35% 

ʇʦʣʥʦʩʪʴʶ ʵʣʝʢʪʨʠʯʝʩʢʠʡ 

100%* (*ʧʨʠ ʧʠʪʘʥʠʠ ʦʪ 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ 

ʠʩʪʦʯʥʠʢʦʚ) 

100%* (*ʧʨʠ ʧʠʪʘʥʠʠ ʦʪ 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ) 

 

ʉʦʚʨʝʤʝʥʥʳʝ ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ʵʢʩʢʘʚʘʪʦʨʳ ʦʩʥʘʱʘʶʪʩʷ ʧʝʨʝʜʦʚʳʤʠ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʶʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ: 

ʉʠʩʪʝʤʳ ʤʘʰʠʥʥʦʛʦ ʟʨʝʥʠʷ - ʨʘʩʧʦʟʥʘʶʪ ʦʢʨʫʞʘʶʱʠʝ ʦʙʲʝʢʪʳ, 

ʦʧʨʝʜʝʣʷʶʪ ʢʦʥʪʫʨʳ ʚʳʝʤʢʠ ʛʨʫʥʪʘ; 

GPS/ɻʃʆʅɸʉʉ ʥʘʚʠʛʘʮʠʷ - ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʦʯʥʦʝ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ ʢʦʚʰʘ 

ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ; 

ɸʚʪʦʤʘʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʛʣʫʙʠʥʳ ʠ ʫʢʣʦʥʘ - ʧʦʟʚʦʣʷʶʪ 

ʚʳʧʦʣʥʷʪʴ ʟʝʤʣʷʥʳʝ ʨʘʙʦʪʳ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʩʘʥʪʠʤʝʪʨʦʚ; 

ʉʠʩʪʝʤʳ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʩʪʦʣʢʥʦʚʝʥʠʡ - ʦʪʩʣʝʞʠʚʘʶʪ ʨʘʙʦʯʫʶ ʟʦʥʫ ʠ 

ʧʨʝʜʫʧʨʝʞʜʘʶʪ ʦʧʝʨʘʪʦʨʘ ʦ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʦʧʘʩʥʦʩʪʷʭ; 

ʇʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʨʝʞʠʤʳ ʨʘʙʦʪʳ - ʘʚʪʦʤʘʪʠʟʠʨʫʶʪ ʧʦʚʪʦʨʷʶʱʠʝʩʷ 

ʦʧʝʨʘʮʠʠ. 

ɻʠʜʨʘʚʣʠʯʝʩʢʠʝ ʵʢʩʢʘʚʘʪʦʨʳ ʧʝʨʝʞʠʚʘʶʪ ʧʝʨʠʦʜ ʘʢʪʠʚʥʦʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʦʙʱʠʤʠ ʪʝʥʜʝʥʮʠʷʤʠ 

ʵʣʝʢʪʨʠʬʠʢʘʮʠʠ, ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʮʠʬʨʦʚʠʟʘʮʠʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʉʦʚʨʝʤʝʥʥʳʝ 

ʤʦʜʝʣʠ ʦʪʣʠʯʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ, 

ʵʢʦʣʦʛʠʯʥʦʩʪʴʶ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʘʰʠʥʘʤʠ ʧʨʝʜʳʜʫʱʠʭ 

ʧʦʢʦʣʝʥʠʡ. 
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Mazkur tadqiqot ishining asosiy maqsadi karyer bir choómichli EKG-8I, EKG-10 

va EKG-15 ekskavatorlari strelasini ushlab turuvchi poólat sim arqonlarga tushadigan 

dinamik yuklamalarni tahlil qilish va ularni kamaytirish boóyicha konstruktiv yechimlar 

ishlab chiqilgan. Taklif etilgan konstruktiv yechim orqali poólat sim arqonlarning 

avtomatik taranglik muvozanatini saqlashga erishildi, bu esa dinamik yuklamalarni 

kamaytirishga va ishchi mexanizmlarning xizmat muddatini uzaytirishga imkon 

yaratildi. 

Dunyo boóylab ekskavatorlar ishchi aôzolarining ishonchliligini oshirish boóyicha 

tadqiqotlar olib borilmoqda. Poólat sim arqonlari ekskavatorlarning yuk koótarish 

samaradorligi va ishonchliligini mexanik nuqtayi nazaridan tahlil  qilgan [2]. 

Ekskavatorlarda poólat sim arqonlari asosan, EKG-5A ekskavatorlarida ◖39 mm 

diametrli poólat sim arqonlar, EKG-8I ekskavatorlarida ◖45,5 mm diametrli poólat sim 

arqonlar, EKG-10 ekskavatorlarida ◖52 mm diametrli poólat sim arqonlar hamda EKG-

15 ekskavatorlarida ◖57 mm diametrli poólat sim arqonlardan foydalaniladi. Ushbu 

poólat sim arqonlari ishlab chiqaruvchiga qarab GOST 2688-80 standartlariga muvofiq 

ishlab chiqariladi [3,4].  

Hozirgi kunda EKG-8I, EKG-10 va EKG-15 tipidagi ekskavatorlarning poólat sim 

arqonlari konstruksiyasi strelaga poólat sim arqonlarni oórnatganda arqonlarga yuklama 

toógóri taqsimlanmasligi ekskavator strelasining xizmat qilish vaqtini kamayishiga, 
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poólat sim arqonlrga nuqsonlar va uzilib ketishiga olib kelidi. Ekskavatorning poólat sim 

arqonlari bir xil  uzunlik yoki taranglikka ega boólmasa, strela dinamik va statik 

yuklamalar taôsirida notekis joylashadi. Quyidagi 1-rasmda ekskavator ishchi aôzosi va 

poólat sim arqonlarida hosil boóladigan kuchlar koórsatilgan.  

Ekskavator choómichining harakat trayektoriyasi koordinatalar tizimi (1) va (2) 

ifodalar orqali ifodalanadi [1, 2]: 

ὢ ὢ ὒϽὧέί‌ ὒϽὧέί‌ ,                      (1) 

ὣ ὣ ὒϽίὭὲ‌ ὒϽίὭὲ‌ .                         (2) 

Choómichining burilish burchagi (Ὧ) va ogóirlik kuchi (Gk) hisobga olindi. 

Harakatni differensial tenglamalar (3) va (4) orqali aniq ifodasi quyidagicha boóladi: 

‫ὢ ς‫ ȟ                                         (3) 

Ὣ ς‫  ,                                            (4) 

bu yerda, ɤ ï burilish burchak tezligi; g ï erkin tushish tezlanishi. 

 

 
1-rasm. Ekskavator ishchi aôzosi va poólat sim arqonlarida  hosil boóladigan 

kuchlar  

 

Choómichni harakatga keltiruvchi asosiy kuchlar quyidagicha ifodalanadi: 

Ὂ ὖ Ὃ ὔȟ                                                (5) 

bu yerda, Po ï qazib olish qarshilik kuchi, Gk  ï choómichning ogóirligi, Nk ï normal 

reaksiya kuchi. 

Ishqalanish va deformatsiyani hisobga olish uchun yangi parametrlar qoóshiladi: 

Ὂ ὖ Ὃ ὔ ‘Ὂȟ                                          (6) 

bu yerda, ɛk ï ishqalanish koeffitsienti; Fs ï strukturaning elastik reaksiya kuchi. 

EKG-8I, EKG-10 va EKG-15 tipidagi ekskavatorlarning poólat sim arqonlari bir 

xil  taranglikka ega boólmasa, momentlar disbalansi paydo boóladi va bu strelaning 

notekis joylashishiga olib keladi. Tenglamalar asosida moment va kuchlar balansini 

hisoblab, ushbu muammoni oldindan aniqlanadi va bartaraf etiladi. 

Nomutanosib yuklanishlarni oldini olish natijasida poólat sim arqonlarning ishdan 

chiqish ehtimoli 40-50% kamaytiriladi. Dinamik yuklamalarni real vaqt rejimida 

nazorat qilish orqali avariya xavfini 30-40% kamaytirish va texnik xizmat xarajatlarini 

20-25% kamaytirishga erishiladi. Umuman olganda, bu yechimlar ekskavator ish 
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samaradorligini 25-35% oshirishga hamda xizmat muddati va xavfsizlikni sezilarli 

darajada yaxshilashga olib keladi. 
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ɼʝʬʦʨʤʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʙʦʨʪʘʭ ʢʘʨʴʝʨʦʚ, 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʣʦʞʥʦʝ ʩʦʯʝʪʘʥʠʝ ʤʝʭʘʥʠʯʝʩʢʠʭ, ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ, ʦʢʘʟʳʚʘʶʱʠʭ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʙʦʨʪʦʚ ʢʘʨʴʝʨʘ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʚʝʜʝʥʠʷ ʛʦʨʥʳʭ ʨʘʙʦʪ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ [1]. ʈʘʟʚʠʪʠʝ ʵʪʠʭ 

ʧʨʦʮʝʩʩʦʚ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʢʘʢ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ, ʪʘʢ ʠ ʚ ʛʣʫʙʠʥʝ ʤʘʩʩʠʚʘ 

ʛʦʨʥʳʭ ʧʦʨʦʜ, ʩʦʟʜʘʚʘʷ ʫʛʨʦʟʫ ʦʙʨʫʰʝʥʠʡ, ʦʧʦʣʟʥʝʡ, ʜʝʬʦʨʤʘʮʠʠ ʙʦʨʪʦʚ ʠ 

ʨʘʟʨʫʰʝʥʠʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʘʨʴʝʨʘ. ʅʝʩʚʦʝʚʨʝʤʝʥʥʦʝ ʚʳʷʚʣʝʥʠʝ ʠ 

ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʠʟʫʯʝʥʠʝ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʩʝʨʴʝʟʥʳʤ 

ʘʚʘʨʠʡʥʳʤ ʩʠʪʫʘʮʠʷʤ, ʯʪʦ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʯʝʣʦʚʝʯʝʩʢʠʝ ʞʝʨʪʚʳ, ʨʘʟʨʫʰʝʥʠʝ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʢʘʨʴʝʨʘ, ʫʚʝʣʠʯʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ ʠ 

ʩʥʠʞʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʜʦʙʳʯʠ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʯʨʝʟʚʳʯʘʡʥʦ ʚʘʞʥʦ ʧʨʦʚʝʜʝʥʠʝ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ, ʚʢʣʶʯʘʶʱʝʛʦ ʜʝʪʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ 
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ʨʘʟʚʠʪʠʝ ʜʝʬʦʨʤʘʮʠʡ, ʤʦʥʠʪʦʨʠʥʛ ʠʭ ʜʠʥʘʤʠʢʠ ʠ ʨʘʟʨʘʙʦʪʢʫ ʤʝʨ ʧʦ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʨʘʟʨʫʰʠʪʝʣʴʥʳʭ ʷʚʣʝʥʠʡ [2].  

ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʛʝʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʟʚʦʣʷʶʪ 

ʩʚʦʝʚʨʝʤʝʥʥʦ ʚʳʷʚʣʷʪʴ ʢʨʠʪʠʯʝʩʢʠʝ ʟʦʥʳ, ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʚʦʟʤʦʞʥʳʝ ʩʮʝʥʘʨʠʠ 

ʜʝʬʦʨʤʘʮʠʡ ʠ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʠʥʞʝʥʝʨʥʳʝ ʨʝʰʝʥʠʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʪʢʦʩʦʚ. ɼʝʬʦʨʤʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʙʦʨʪʘʭ ʢʘʨʴʝʨʦʚ ʫʩʣʦʚʥʦ 

ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʝ ʛʨʫʧʧʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʭʘʨʘʢʪʝʨʘ ʠ ʛʣʫʙʠʥʳ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ: ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʳʝ ʠ ʛʣʫʙʠʥʥʳʝ [3]. ʇʨʠʧʦʚʝʨʭʥʦʩʪʥʳʝ 

ʜʝʬʦʨʤʘʮʠʠ ʩʚʷʟʘʥʳ ʩ ʠʟʤʝʥʝʥʠʝʤ ʩʚʦʡʩʪʚ ʧʦʨʦʜ ʚ ʚʝʨʭʥʠʭ ʩʣʦʷʭ ʤʘʩʩʠʚʘ, ʯʪʦ 

ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʚʳʚʝʪʨʠʚʘʥʠʷ, 

ʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʦʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʚʝʜʝʥʠʷ ʛʦʨʥʳʭ 

ʨʘʙʦʪ. ʆʩʥʦʚʥʳʝ ʚʠʜʳ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʳʭ ʜʝʬʦʨʤʘʮʠʡ [1-3]: ʦʙʨʫʰʝʥʠʷ 

(ʚʥʝʟʘʧʥʦʝ ʨʘʟʨʫʰʝʥʠʝ ʧʦʨʦʜʳ ʩ ʦʪʨʳʚʦʤ ʦʪʜʝʣʴʥʳʭ ʙʣʦʢʦʚ ʠʣʠ ʤʘʩʩʠʚʦʚ, ʯʪʦ 

ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʠʟ-ʟʘ ʠʟʤʝʥʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʨʦʜ, ʧʦʜʤʳʚʘ, 

ʚʳʚʝʪʨʠʚʘʥʠʷ ʠʣʠ ʧʦʜʟʝʤʥʳʭ ʨʘʙʦʪ); ʦʩʘʜʢʠ ʠ ʧʨʦʩʘʜʢʠ (ʣʦʢʘʣʴʥʳʝ ʠ 

ʨʝʛʠʦʥʘʣʴʥʳʝ ʜʝʬʦʨʤʘʮʠʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʧʣʦʪʥʝʥʠʷ ʧʦʨʦʜ, 

ʚʳʱʝʣʘʯʠʚʘʥʠʷ, ʢʘʨʩʪʦʦʙʨʘʟʦʚʘʥʠʷ ʠʣʠ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ); ʦʧʣʳʚʫʥʳ 

(ʧʣʘʩʪʠʯʝʩʢʠʝ ʜʝʬʦʨʤʘʮʠʠ ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʠʭ ʥʘʩʳʱʝʥʠʠ 

ʚʦʜʦʡ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʧʨʠ ʩʝʟʦʥʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʚʣʘʞʥʦʩʪʠ); ɻ ʨʦʟʠʦʥʥʳʝ 

ʧʨʦʮʝʩʩʳ (ʨʘʟʤʳʚ ʠ ʜʝʬʣʷʮʠʷ ʧʦʨʦʜʥʳʭ ʤʘʩʩ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʘʪʤʦʩʬʝʨʥʳʭ 

ʦʩʘʜʢʦʚ, ʪʘʣʳʭ ʚʦʜ ʠ ʚʝʪʨʘ, ʯʪʦ ʩʦ ʚʨʝʤʝʥʝʤ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʨʘʟʨʫʰʝʥʠʶ 

ʦʪʢʦʩʦʚ ʠ ʦʙʨʘʟʦʚʘʥʠʶ ʦʚʨʘʛʦʚ). ʕʪʠ ʧʨʦʮʝʩʩʳ ʦʩʦʙʝʥʥʦ ʦʧʘʩʥʳ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʢʘʨʴʝʨʦʚ ʚ ʨʘʡʦʥʘʭ ʩ ʠʥʪʝʥʩʠʚʥʳʤ ʘʪʤʦʩʬʝʨʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ, ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʠ ʩʣʦʞʥʳʤʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ.  

ɻʣʫʙʠʥʥʳʝ ʜʝʬʦʨʤʘʮʠʠ ʧʨʦʠʩʭʦʜʷʪ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʡ ʛʣʫʙʠʥʝ ʠ ʩʚʷʟʘʥʳ ʩ 

ʠʟʤʝʥʝʥʠʝʤ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʘʩʩʠʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ, 

ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥʦ ʢʘʢ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʪʘʢ ʠ 

ʪʝʭʥʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʦʡ. ʆʩʥʦʚʥʳʝ ʚʠʜʳ ʛʣʫʙʠʥʥʳʭ ʜʝʬʦʨʤʘʮʠʡ [1-3]: 

ʩʢʦʣʴʟʷʱʠʝ ʦʧʦʣʟʥʠ (ʧʝʨʝʤʝʱʝʥʠʝ ʟʥʘʯʠʪʝʣʴʥʳʭ ʦʙʲʝʤʦʚ ʧʦʨʦʜ ʧʦ ʥʘʢʣʦʥʥʳʤ 

ʧʦʚʝʨʭʥʦʩʪʷʤ ʩʢʦʣʴʞʝʥʠʷ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʤʘʩʰʪʘʙʥʳʤ ʨʘʟʨʫʰʝʥʠʷʤ 

ʙʦʨʪʦʚ ʢʘʨʴʝʨʘ); ʨʘʟʨʳʚʳ ʠ ʪʨʝʠɦʥʳ (ʚʦʟʥʠʢʘʶʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʥʘʧʨʷʞʝʥʠʡ ʚ ʤʘʩʩʠʚʝ ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʠʥʜʠʢʘʪʦʨʘʤʠ 

ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʦʪʢʦʩʦʚ); ʩʜʚʠʛʦʚʳʝ ʜʝʬʦʨʤʘʮʠʠ (ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʩʤʝʱʝʥʠʷ 

ʩʣʦʝʚ ʧʦʨʦʜ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʠʣ ʠʣʠ ʠʟʤʝʥʝʥʠʷ 

ʥʘʛʨʫʟʢʠ ʚ ʧʨʦʮʝʩʩʝ ʛʦʨʥʳʭ ʨʘʙʦʪ); ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʠ ʚʝʨʪʠʢʘʣʴʥʳʝ ʧʝʨʝʤʝʱʝʥʠʷ 

ʤʘʩʩʠʚʘ (ʚʦʟʥʠʢʘʶʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʟʤʝʥʝʥʠʷ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ, 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʠʣʠ ʧʦʜʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ 

ʥʝʨʘʚʥʦʤʝʨʥʦʤʫ ʦʩʝʜʘʥʠʶ ʠ ʨʘʟʨʫʰʝʥʠʶ ʦʪʢʦʩʦʚ). ʕʪʠ ʧʨʦʮʝʩʩʳ ʪʨʝʙʫʶʪ 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʧʨʠʤʝʥʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʪʢʦʩʦʚ ʢʘʨʴʝʨʦʚ.  

ɼʝʬʦʨʤʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʙʦʨʪʘʭ ʢʘʨʴʝʨʦʚ ʦʙʫʩʣʦʚʣʝʥʳ ʨʘʟʣʠʯʥʳʤʠ 

ʬʘʢʪʦʨʘʤʠ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ [1-3]: ʛʝʦʣʦʛʠʯʝʩʢʦʝ 

ʩʪʨʦʝʥʠʝ (ʣʠʪʦʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʨʦʜ, ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ, ʫʨʦʚʝʥʴ 

ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʠ ʩʣʦʠʩʪʦʩʪʠ ʤʘʩʩʠʚʘ); ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ (ʫʨʦʚʝʥʴ 



ɻʝʦʣʦʛʠʷ, ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚ ʠ ʧʨʠʤʝʥʷʝʤʦʛʦ ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 
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ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʬʠʣʴʪʨʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʧʦʨʦʜ, ʠʟʤʝʥʝʥʠʝ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ 

ʚ ʨʘʟʥʳʝ ʩʝʟʦʥʳ); ʛʣʫʙʠʥʘ ʠ ʧʘʨʘʤʝʪʨʳ ʢʘʨʴʝʨʘ (ʫʛʦʣ ʥʘʢʣʦʥʘ ʦʪʢʦʩʦʚ, 

ʩʦʦʪʥʦʰʝʥʠʝ ʚʳʩʦʪʳ ʫʩʪʫʧʦʚ ʢ ʰʠʨʠʥʝ ʙʝʨʤ, ʦʙʱʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʚʳʨʘʙʦʪʢʠ); 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ (ʤʝʪʦʜʳ ʚʳʝʤʢʠ ʧʦʣʝʟʥʦʛʦ ʠʩʢʦʧʘʝʤʦʛʦ, 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʙʫʨʦʚʟʨʳʚʥʳʭ ʨʘʙʦʪ, ʧʘʨʘʤʝʪʨʳ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ); 

ʩʝʡʩʤʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ (ʚʣʠʷʥʠʝ ʧʨʠʨʦʜʥʳʭ ʠ ʪʝʭʥʦʛʝʥʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ 

ʢʦʣʝʙʘʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʦʚʦʮʠʨʦʚʘʪʴ ʦʙʨʫʰʝʥʠʷ ʠ ʦʧʦʣʟʥʠ).  

ɼʣʷ ʠʟʫʯʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʟʘ ʜʝʬʦʨʤʘʮʠʦʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʧʨʠʤʝʥʷʶʪʩʷ 

ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʥʘʙʣʶʜʝʥʠʷ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʚʢʣʶʯʘʷ [1-3]: 

ʛʝʦʜʝʟʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ (ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʭʝʦʤʝʪʨʦʚ, GPS-ʩʪʘʥʮʠʡ ʠ 

ʥʠʚʝʣʠʨʦʚ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʩʤʝʱʝʥʠʡ ʧʦʨʦʜʥʳʭ ʤʘʩʩʠʚʦʚ); ʛʝʦʬʠʟʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ (ʧʨʠʤʝʥʝʥʠʝ ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ, ɻ ʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʨʦʬʠʣʠʨʦʚʘʥʠʷ, 

ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʩʢʨʳʪʳʭ ʟʦʥ ʦʩʣʘʙʣʝʥʠʷ); 

ʛʝʦʤʝʭʘʥʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ (ʨʘʩʯʸʪ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʤʘʩʩʠʚʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʜʠʩʢʨʝʪʥʦ-

ʵʣʝʤʝʥʪʥʳʭ ʤʦʜʝʣʝʡ); ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʥʘʙʣʶʜʝʥʠʷ (ʜʘʪʯʠʢʠ ʥʘʢʣʦʥʘ, 

ʧʴʝʟʦʤʝʪʨʳ, ʪʝʥʟʦʤʝʪʨʳ ʜʣʷ ʢʦʥʪʨʦʣʷ ʥʘʧʨʷʞʝʥʠʡ ʠ ʜʝʬʦʨʤʘʮʠʡ ʚ ʤʘʩʩʠʚʝ); 

ʣʘʟʝʨʥʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ ʠ ʘʵʨʦʬʦʪʦʩʲʸʤʢʘ ʩ ʜʨʦʥʦʚ (ʩʦʟʜʘʥʠʝ 3D-ʤʦʜʝʣʝʡ ʢʘʨʴʝʨʘ 

ʜʣʷ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʩʦʩʪʦʷʥʠʷ ʙʦʨʪʦʚ).  

ʂʦʤʧʣʝʢʩʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʠʭ ʤʝʪʦʜʦʚ ʧʦʟʚʦʣʷʝʪ ʩʚʦʝʚʨʝʤʝʥʥʦ 

ʚʳ̫ʚʣʷʪʴ ʢʨʠʪʠʯʝʩʢʠʝ ʟʦʥʳ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʨʘʟʚʠʪʠʝ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ. ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ ʨʘʟʨʫʰʝʥʠʡ ʧʨʠʤʝʥʷʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ ʠʥʞʝʥʝʨʥʳʝ ʤʝʨʳ: ʦʧʪʠʤʠʟʘʮʠʷ ʫʛʣʦʚ ʥʘʢʣʦʥʘ ʦʪʢʦʩʦʚ (ʧʦʜʙʦʨ 

ʦʧʪʠʤʘʣʴʥʳʭ ʫʛʣʦʚ ʩ ʫʯʸʪʦʤ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʨʦʜ); ʜʨʝʥʘʞʥʳʝ 

ʩʠʩʪʝʤʳ (ʫʜʘʣʝʥʠʝ ʠʟʙʳʪʦʯʥʦʡ ʚʣʘʛʠ ʜʣʷ ʩʥʠʞʝʥʠʷ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʜʘʚʣʝʥʠʷ); ʟʘʢʨʝʧʣʝʥʠʝ ʦʪʢʦʩʦʚ (ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʥʢʝʨʦʚ, ʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, 

ʛʝʦʪʝʢʩʪʠʣʷ); ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʩʪʫʧʦʚ ʠ ʙʝʨʤ (ʫʤʝʥʴʰʝʥʠʝ ʚʳʩʦʪʳ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʦʙʨʫʰʝʥʠʡ ʟʘ ʩʯʸʪ ʩʪʫʧʝʥʯʘʪʦʡ ʩʪʨʫʢʪʫʨʳ ʢʘʨʴʝʨʘ); ʧʦʩʪʦʷʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ (ʩʠʩʪʝʤʥʳʡ ʢʦʥʪʨʦʣʴ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʤʘʩʩʠʚʘ). ʂʦʤʧʣʝʢʩʥʳʡ 

ʘʥʘʣʠʟ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʙʦʨʪʘʭ ʢʘʨʴʝʨʦʚ ʧʦʟʚʦʣʷʝʪ ʩʚʦʝʚʨʝʤʝʥʥʦ 

ʚʳʷʚʣʷʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʫʛʨʦʟʳ, ʩʥʠʞʘʪʴ ʨʠʩʢʠ ʨʘʟʨʫʰʝʥʠʡ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʙʝʟʦʧʘʩʥʦʝ ʚʝʜʝʥʠʝ ʛʦʨʥʳʭ ʨʘʙʦʪ. ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʤʦʥʠʪʦʨʠʥʛʘ ʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʪʢʦʩʦʚ 

ʢʘʨʴʝʨʦʚ ʠ ʧʦʚʳʰʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ.  
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ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʢʚʘʞʠʥʳ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʟʚʝʥʦʤ ʚ ʪʝʭʥʠʯʝʩʢʦʤ 

ʦʩʥʘʱʝʥʠʠ ʧʨʝʜʧʨʠʷʪʠʡ ʧʦʜʟʝʤʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ. ɺʳʭʦʜ ʠʟ ʩʪʨʦʷ ʜʘʞʝ ʦʜʥʦʡ 

ʩʢʚʘʞʠʥʳ ʠʣʠ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʝ y ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʘʜʘʥʥʳʤ, 

ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʪʝʭʥʦʣʦʛʠʶ ʧʨʦʮʝʩʩʘ ʇʉɺ ʠ ʪʨʝʙʫʝʪ ʦʧʝʨʘʪʠʚʥʦʡ 

ʧʝʨʝʩʪʨʦʡʢʠ ʨʝʞʠʤʦʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʷʯʝʡʢʠ ʠʣʠ ʙʣʦʢʘ [1].  

ɺ ʭʦʜʝ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʚ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʘʙʣʶʜʘʝʪʩʷ 

ʩʥʠʞʝʥʠʝ ʜʝʙʠʪʘ ʠʣʠ ʧʨʠʸʤʠʩʪʦʩʪʠ ʩʢʚʘʞʠʥ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʦʪʣʦʞʝʥʠʝʤ ʥʘ 

ʬʠʣʴʪʨʝ ʠ ʚ ʧʨʠʬʠʣʴʪʨʦʚʦʡ ʟʦʥʝ ʢʦʣʴʤʘʪʠʨʫʶʱʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʭʠʤʠʯʝʩʢʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʛʣʠʥʠʩʪʳʭ ʯʘʩʪʠʮ, ʦʩʪʘʚʰʠʭʩʷ  ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʝʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʫʜʘʣʝʥʠʷ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʧʨʠ ʦʩʚʦʝʥʠʠ ʩʢʚʘʞʠʥʳ, ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʝʩʯʘʥʳʭ 

ʧʨʦʙʦʢ ʚ ʬʠʣʴʪʨʝ, ʚʩʣʝʜʩʪʚʠʝ ʩʫʬʬʦʟʠʠ ʧʝʩʢʘ ʠʟ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ, 

ʤʝʭʘʥʠʯʝʩʢʦʡ ʢʦʣʴʤʘʪʘʮʠʠ ʟʘʢʘʯʥʳʭ ʩʢʚʘʞʠʥ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʘʣʠʯʠʷ ʚ 

ʚʳʱʝʣʘʯʠʚʘʶʱʠʭ ʨʘʩʪʚʦʨʘʭ ʤʝʭʚʟʚʝʩʝʡ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʚʦʟʥʠʢʘʶʪ ʥʘʨʫʰʝʥʠʷ 

ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʦʙʩʘʜʥʳʭ ʢʦʣʦʥ, ʥʘʨʫʰʝʥʠʝ ʮʝʣʦʩʪʥʦʩʪʠ ʬʠʣʴʪʨʦʚ, ʦʙʨʳʚʳ 

ʚʦʜʦʧʦʜʲʸʤʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʜʨ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʨʦʚʝʜʝʥʠʠ ʨʘʟʣʠʯʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʜʝʙʠʪʘ - ʫʜʘʣʝʥʠʝ ʧʝʩʯʘʥʳʭ ʧʨʦʙʦʢ, ʘ ʪʘʢʞʝ 

ʢʦʣʴʤʘʪʠʨʫʶʱʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʬʠʣʴʪʨʘ ʠ ʧʨʠʬʠʣʴʪʨʦʚʦʡ ʟʦʥʳ, 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʦʙʩʘʜʥʳʭ ʢʦʣʦʥ, ʟʘʤʝʥʘ ʬʠʣʴʪʨʦʚ. ʈʝʤʦʥʪʥʦ-

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ ʚ ʩʢʚʘʞʠʥʘʭ ï ʵʪʦ ʢʦʤʧʣʝʢʩ ʨʘʙʦʪ, ʧʨʦʚʦʜʠʤʳʭ ʚ 

ʩʢʚʘʞʠʥʘʭ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠʭ ʢʦʵʬʬʠʮʠʝʥʪʘ ʬʠʣʴʪʨʘʮʠʠ, ʧʦʢʘʟʘʪʝʣʷ 

ʧʨʦʥʠʮʘʝʤʦʩʪʠ, ʤʘʩʩʘ ʧʝʨʝʥʦʩʘ ʠ ʜʚʠʞʝʥʠ ̫ʞʠʜʢʦʩʪʠ ʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠʭ. 

ɸʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʫ ʢʘʞʜʦʛʦ ʠʟ ʥʘʩʦʩʦʚ ʠʤʝʶʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ. ʆʙʱʠʤ ʜʣʷ ʥʠʭ ̫ ʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʨʝʩʫʨʩ ʨʘʙʦʪʳ 

ʥʘʩʦʩʦʚ, ʩʚʷʟʘʥʥʳʡ ʩ ʧʨʠʩʫʩʪʚʠʝʤ ʚ ʧʨʦʜʫʢʪʠʚʥʦʤ ʨʘʩʪʚʦʨʝ ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʧʨʠʤʝʩʝʡ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʝʩʢʘ, ʪʘʢ ʢʘʢ ʧʨʦʜʫʢʪʠʚʥʳʝ ʧʣʘʩʪʳ ʩʬʦʨʤʠʨʦʚʘʥʳ 

ʩʣʘʙʦʩʮʝʤʝʥʪʠʨʦʚʘʥʥʳʤʠ ʧʦʨʦʜʘʤʠ, ʧʨʦʯʥʦʩʪʴ ʢʦʪʦʨʳʭ ʩʥʠʞʘʝʪʩʷ ʚ ʢʠʩʣʦʡ 

ʩʨʝʜʝ ʠ ʛʠʜʨʦʤʝʭʘʥʠʢʦʡ ʨʘʩʪʚʦʨʘ ʚ ʧʦʨʦʜʝ ʧʨʠ ʥʘʣʠʯʠʠ ʧʦʜʧʦʨʘ ʩʦ ʩʪʦʨʦʥʳ 

ʥʘʛʥʝʪʘʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥ. 

ʄʝʭʘʥʠʯʝʩʢʠʝ ʧʨʠʤʝʩʠ ʚ ʧʨʦʜʫʢʪʠʚʥʦʤ ʨʘʩʪʚʦʨʝ ʧʨʠʚʦʜʷʪ ʢ 

ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʘʙʨʘʟʠʚʥʦʛʦ ʠʟʥʦʩʘ ʵʣʝʤʝʥʪʦʚ ʥʘʩʦʩʥʦʡ ʯʘʩʪʠ, ʧʝʨʝʛʨʝʚʫ ʠ 

ʟʘʢʣʠʥʫ ʥʘʩʦʩʘ ʠʟ-ʟʘ ʨʦʩʪʘ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʪʝʨʴ ʥʘ ʪʨʝʥʠʝ, ʩʥʠʞʝʥʠʶ ʂʇɼ 

ʥʘʩʦʩʥʳʭ ʫʩʪʘʥʦʚʦʢ ʠ ʧʝʨʝʨʘʩʭʦʜʫ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʅʝʩʦʤʥʝʥʥʦ, ʯʪʦ ʥʘ 

ʠʥʪʝʥʩʠʚʥʦʩʪ ɹ ʠʟʥʦʩʘ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʠ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ 

ʚʳʥʦʩʠʤʦʛʦ ʧʝʩʢʘ. 
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ɻʝʦʣʦʛʠʷ, ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚ ʠ ʧʨʠʤʝʥʷʝʤʦʛʦ ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

 

68 

 

ʅʘ ʨʠʩʫʥʢʝ ʧʨʠʚʝʜʝʥʘ ʜʠʘʛʨʘʤʤʘ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʦʪʢʘʟʦʚ 

ʛʣʫʙʠʥʥʦʥʘʩʦʩʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʟʘ 5 ʣʝʪ, ʦʪʢʫʜʘ ʪʘʢʞʝ ʩʣʝʜʫʝʪ, ʯʪʦ ʦʩʥʦʚʥʳʤʠ 

ʧʨʠʯʠʥʘʤʠ ʦʪʢʘʟʦʚ ʥʘʩʦʩʦʚ ʷʚʣʷʶʪʩʷ ʤʝʭʘʥʠʯʝʩʢʠʡ ʠʟʥʦʩ ʧʦʜʚʠʞʥʳʭ ʯʘʩʪʝʡ 

ʥʘʩʦʩʘ ï ʚ ʩʨʝʜʥʝʤ 48%, ʜʘʣʝʝ ʩʣʝʜʫʝʪ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʯʘʩʪʠ 

(ʢʘʙʝʣʷ, ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ) ï 21% ʠ 31% ʧʨʦʯʠʝ. 

ʆʩʣʦʞʥʝʥʠʷ ʧʨʠ ʚʳʚʦʜʝ ʩʢʚʘʞʠʥʳ ʥʘ ʨʝʞʠʤ ʦʙʫʩʣʦʚʣʝʥʳ ʙʦʣʴʰʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʂɺʏ ʚ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ ʨʘʙʦʪʳ ʧʦʩʣʝ ʧʦʜʟʝʤʥʦʛʦ ʨʝʤʦʥʪʘ ïʦʪ 

200 ʜʦ 1000 ʤʛ/ʣ. ʕʪʦ ʯʘʩʪʦ ʧʨʝʚʳʰʘʝʪ ʧʘʩʧʦʨʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʩʦʩʦʚ, ʜʘʞʝ 

ʠʟʥʦʩʦʩʪʦʡʢʦʛʦ ʠʩʧʦʣʥʝʥʠʷ. ʄʝʭʘʥʠʯʝʩʢʠʝ ʯʘʩʪʠʮʳ, ʧʨʦʭʦʜʷ ʯʝʨʝʟ ʨʘʙʦʯʠʝ 

ʦʨʛʘʥʳ ʥʘʩʦʩʦʚ, ʧʨʦʠʟʚʦʜʷʪ ʘʙʨʘʟʠʚʥʫʶ ʨʘʙʦʪʫ ʠ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ 

ʠʟʥʦʩʘ ʨʘʙʦʯʠʭ ʢʘʤʝʨ, ʨʘʙʦʯʠʭ ʢʦʣʝʩ ʠ ʚʘʣʦʚ, ʧʝʨʝʛʨʝʚʘ ʦʙʤʦʪʦʢ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʠʟ-ʟʘ ʟʘʙʠʚʘʥʠʷ ʬʠʣʴʪʨʦʚ. 

ɺʦ ʤʥʦʛʠʭ ʚʥʦʚʴ ʦʩʚʘʠʚʘʝʤʳʭ ʥʘʩʦʩʥʳʭ ʩʢʚʘʞʠʥʘʭ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʤʝʭʧʨʠʤʝʩʝʡ ʧʦʩʪʫʧʘʝʪ ʠʟ ʧʣʘʩʪʘ ʪʦʣʴʢʦ ʚ ʧʝʨʚʳʝ ʜʥʠ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʆʩʥʦʚʥʘʷ ʤʘʩʩʘ ʦʪʢʘʟʦʚ ʛʣʫʙʠʥʥʦ-ʥʘʩʦʩʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦ ʟʘʩʦʨʝʥʠʶ ï 

ʧʦʨʷʜʢʘ 80 %, ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʚʥʦʚʴ ʚʚʝʜʝʥʥʳʝ ʩʢʚʘʞʠʥʳ ʠʟ ʙʫʨʝʥʠʷ, ʧʦʩʣʝ 

ʟʘʙʫʨʠʚʘʥʠʷ ʚʪʦʨʦʛʦ ʩʪʚʦʣʘ ʠʣʠ ʧʨʦʚʝʜʝʥʠʷ ʧʦʜʟʝʤʥʦʛʦ ʨʝʤʦʥʪʘ. ɺ ʜʘʣʴʥʝʡʰʝʤ, 

ʧʨʠ ʦʪʨʘʙʦʪʢʝ ʩʢʚʘʞʠʥʳ ʚ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʦʪʢʘʟʳ ʧʦ ʧʨʠʯʠʥʝ 

ʟʘʩʦʨʝʥʠʷ ʥʘ ʵʪʠʭ ʩʢʚʘʞʠʥʘʭ ʩʥʠʞʘʶʪʩʷ. 

 
ʈʠʩ. 1. ʇʨʠʯʠʥʳ ʦʪʢʘʟʦʚ ʛʣʫʙʠʥʥʦ-ʥʘʩʦʩʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʠʟʢʘʷ ʥʘʜʝʞʥʦʩʪʴ ʠ ʨʝʩʫʨʩ ʨʘʙʦʪʳ ʛʣʫʙʠʥʥʦ-ʥʘʩʦʩʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʨʫʜʥʠʢʘʭ ʧʨʠʚʦʜʠʪ ʢ ʨʦʩʪʫ ʥʘʢʣʘʜʥʳʭ ʨʘʩʭʦʜʦʚ ʥʘ ʠʭ 

ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʨʝʤʦʥʪ, ʘ ʪʘʢʞʝ ʨʦʩʪʫ ʧʨʦʩʪʦʝʚ ʩʢʚʘʞʠʥ. ʅʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʜʣʷ 

ʙʦʨʴʙʳ ʩ ʤʝʭʧʨʠʤʝʩʷʤʠ ʠ ʟʘʱʠʪʳ ʥʘʩʦʩʘ ʯʘʩʪʦ ʧʨʠʤʝʥʷʶʪʩʷ ʩʢʚʘʞʠʥʥʳʝ 

ʬʠʣʴʪʨʳ ʪʠʧʘ ʂɼʌ-118/0,8-1,2 (ʬʠʣʴʪʨʦʚʘʷ ʢʦʣʦʥʥʘ). ʉʦʜʝʨʞʘʥʠʝ ʪʚʝʨʜʳʭ 

ʧʨʠʤʝʩʝʡ ʚ ʦʪʢʘʯʠʚʘʝʤʦʤ ʨʘʩʪʚʦʨʝ, ʩʦʛʣʘʩʥʦ ʪʝʭʥʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʥʝ 

ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 50 ʤʛ/ʣ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʂʦʩʪʝʥʶʢ ʉ.ɸ. ʊʝʭʥʦʣʦʛʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʢʚʘʞʠʥ 

ʵʣʝʢʪʨʦʮʝʥʪʨʦʙʝʞʥʳʤʠ ʥʘʩʦʩʘʤʠ ʧʨʠ ʧʦʚʳʰʝʥʥʦʤ ʛʘʟʦʩʦʜʝʨʞʘʥʠʠ / 

ʉ.ɸ.ʂʦʩʪʝʥʶʢ, ɸ.ʀ.ʇʦʜʲʷʧʦʣʴʩʢʠʡ // ʅʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ 

ʞʫʨʥʘʣ çʅʝʬʪʷʥʦʝ ʭʦʟʷʡʩʪʚʦè. ï 2010. ï ˉ1. ï ʉ. 98-99. 
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2. ʄʘʭʤʫʜʦʚ ɸ.ʄ., ʂʫʨʙʦʥʦʚ ʆ.ʄ., ʉʘʬʘʨʦʚʘ ʄ.ɼ. ʊʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ 

ʧʦ ʧʦʚʳʰʝʥʠʶ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʩʦʩʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ // ʄʘʪʝʨʠʘʣʳ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

ʧʦʩʚʷʱʸʥʥʘʷ 60-ʣʝʪʠʶ ʅɻʄʂ çʇʝʨʩʧʝʢʪʠʚʳ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʛʦʨʥʦ-

ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘè. ï ʅʘʚʦʠ, 22-23 ʥʦʷʙʨʷ 2018 ʛ. ï ʉ. 251-252. 

 

 

ʇʈʀʄɽʅɽʅʀɽ ʌʈɽɿɽʈʅʓʍ ʂʆʄɹɸʁʅʆɺ  

ʅɸ ɿʆʃʆʊʆʈʋɼʅʓʍ ʄɽʉʊʆʈʆɾɼɽʅʀʗʍ 

 

ɸʰʫʨʦʚ ɹ.ʅ., ʅʦʨʢʫʣʦʚ ʄ.ɹ. 

 

ʊʘʰʢʝʥʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀʩʣʘʤʘ 

ʂʘʨʠʤʦʚʘ (B.Ashurov@georang.uz), (norkulov.makhmud@yandex.ru) 

 

ɺ ʜʘʥʥʦʤ ʤʘʪʝʨʠʘʣʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ 

ʛʦʨʥʳʭ ʢʦʤʙʘʡʥʦʚ ʧʨʠ ʦʪʨʘʙʦʪʢʝ ʟʦʣʦʪʦʨʫʜʥʦʡ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʗʥʛʠʢʘʟʛʘʥ.  

ʊʘʢʞʝ ʧʨʠʚʦʜʷʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʛʦ ʪʠʧʘ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʦʪʢʨʳʪʳʭ ʛʦʨʥʳʭ ʨʘʙʦʪʘʭ. 

ʉʧʦʩʦʙ ʧʦʜʛʦʪʦʚʢʠ ʛʦʨʥʳʭ ʧʦʨʦʜ ʢ ʚʳʝʤʢʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʣʳ ʚʟʨʳʚʘ 

ʥʘ ʢʘʨʴʝʨʘʭ ʧʨʠʚʦʜʠʪ ʢ ʥʝʨʘʚʥʦʤʝʨʥʦʤʫ ʨʘʟʨʳʭʣʝʥʠʶ ʛʦʨʥʦʡ ʤʘʩʩʳ. 

ʊʨʘʜʠʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʙʫʨʦʚʟʨʳʚʥʳʭ ʨʘʙʦʪ ʧʨʠ ʦʩʚʦʝʥʠʠ 

ʩʣʦʞʥʦʩʪʨʫʢʪʫʨʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʧʝʨʝʤʝʰʠʚʘʥʠʝʤ ʧʦʣʝʟʥʦʛʦ 

ʠʩʢʦʧʘʝʤʦʛʦ ʠ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ 

ʧʦʪʝʨʷʤ ʠ ʨʘʟʫʙʦʞʠʚʘʥʠʶ ʜʦʙʳʚʘʝʤʦʡ ʨʫʜʳ [1]. 

ɿʦʣʦʪʦʨʫʜʥʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʥʘʭʦʜʠʪʩʷ ʚ ʅʘʚʦʠʡʩʢʦʤ ʦʙʣʘʩʪʠ 

ʂʘʥʠʤʝʭʩʢʦʛʦ ʨʘʡʦʥʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʛʦʨ ʂʫʣʴʜʞʫʢʪʘʫ. 

ɺʤʝʱʘʶʱʠʝ ʧʦʨʦʜʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʣʘʙʦʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʤʠ 

ʫʛʣʝʨʦʜʠʩʪʦ-ʪʝʨʨʠʛʝʥʥʳʤʠ ʧʦʨʦʜʘʤʠ ʪʘʫʰʘʥʩʢʦʡ ʩʚʠʪʳ: ʘʣʝʚʨʦʣʠʪʳ, ʧʝʩʯʘʥʠʢʠ, 

ʛʨʘʚʝʣʠʪʳ, ʢʦʥʛʣʦʤʝʨʘʪʳ, ʩʣʘʥʮʳ. ɼʘʡʢʠ ʤʠʢʨʦʜʠʦʨʠʪʦʚ ʥʝʟʥʘʯʠʪʝʣʴʥʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʠ ʚʳʧʦʣʥʷʶʪ ʪʦʣʴʢʦ ʥʘʠʙʦʣʝʝ ʜʨʝʚʥʠʝ ʧʦ 

ʟʘʣʦʞʝʥʠʶ ʩʫʙʰʠʨʦʪʥʳʝ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʝ ʨʘʟʨʳʚʳ [2].  

ɼʘʥʥʳʝ ʩʚʦʡʩʪʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ ʧʨʝʜʧʦʣʘʛʘʶʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʠʭ 

ʨʳʭʣʝʥʠʝ. 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ ʧʦʜʛʦʪʦʚʢʠ ʛʦʨʥʳʭ ʧʦʨʦʜ ʢ ʚʳʝʤʢʝ 

ʇʦʜʛʦʪʦʚʢʘ ʩʢʘʣʴʥʳʭ ʠ ʧʦʣʫʩʢʘʣʴʥʳʭ ʧʦʨʦʜ ʢ ʚʳʝʤʢʝ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʪʴ: 

ï ʥʝʦʙʭʦʜʠʤʫʶ ʩʪʝʧʝʥʴ ʜʨʦʙʣʝʥʠʷ ʛʦʨʥʳʭ ʧʦʨʦʜ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ 

ʩʦʨʪʥʦʩʪʠ, ʢʘʯʝʩʪʚʘ ʧʦʣʝʟʥʦʛʦ ʠʩʢʦʧʘʝʤʦʛʦ ʠ ʧʦʣʥʦʝ ʨʘʟʨʫʰʝʥʠʝ ʤʘʩʩʠʚʘ ʟʘʙʦʷ; 

ï ʩʦʦʪʚʝʪʩʪʚʠʝ ʨʘʟʤʝʨʦʚ ʠ ʬʦʨʤ ʨʘʟʨʳʭʣʝʥʥʦʛʦ ʩʣʦʷ ʧʘʨʘʤʝʪʨʘʤ 

ʢʦʥʢʨʝʪʥʦʛʦ ʢʦʤʧʣʝʢʪʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʪʦʢʘ; 

ï ʦʙʲʝʤ ʛʦʨʥʦʡ ʤʘʩʩʳ ʚ ʟʘʙʦʝ, ʜʦʩʪʘʪʦʯʥʳʡ ʜʣʷ ʙʝʩʧʝʨʝʙʦʡʥʦʡ ʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʚʳʝʤʦʯʥʦ-ʧʦʛʨʫʟʦʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

ï ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚʝʜʝʥʠʷ ʛʦʨʥʳʭ ʨʘʙʦʪ. 
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ʉʪʝʧʝʥʴ ʜʨʦʙʣʝʥʠʷ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʢʦʤʧʣʝʢʪʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʠʩʭʦʜʷ ʠʟ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʚʩʝʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʪʦʢʘ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʥʘʠʙʦʣʝʝ çʯʫʚʩʪʚʠʪʝʣʴʥʦʛʦè ʟʚʝʥʘ (ʧʨʦʮʝʩʩ ʵʢʩʢʘʚʘʮʠʠ) ʢ ʩʦʩʪʘʚʫ 

ʛʦʨʥʦʡ ʤʘʩʩʳ ʧʦ ʢʨʫʧʥʦʩʪʠ. 

ʆʙʲʝʤ ʛʦʨʥʦʡ ʤʘʩʩʳ ʚ ʟʘʙʦʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʫʩʣʦʚʠʷ ʙʝʩʧʝʨʝʙʦʡʥʦʡ 

ʨʘʙʦʪʳ ʚʳʝʤʦʯʥʦ-ʧʦʛʨʫʟʦʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩ ʫʯʝʪʦʤ ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʪʳ 

ʬʨʝʟʝʨʥʦʛʦ ʢʦʤʙʘʡʥʘ. 

ɿʘʧʘʩ ʨʘʟʨʳʭʣʝʥʥʦʡ ʛʦʨʥʦʡ ʤʘʩʩʳ ʚ ʟʘʙʦʝ ʜʦʣʞʝʥ ʙʳʪʴ ʙʦʣʴʰʝ, ʯʝʤ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʚʳʝʤʦʯʥʦ-ʧʦʛʨʫʟʦʯʥʳʭ ʤʘʰʠʥ. ʕʪʦ ʦʙʝʩʧʝʯʠʪ ʥʝʧʨʝʨʳʚʥʫʶ 

ʨʘʙʦʪʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʪʦʢʘ ʚ ʩʣʫʯʘʝ ʧʦʣʦʤʢʠ ʬʨʝʟʝʨʥʦʛʦ ʢʦʤʙʘʡʥʘ. 

ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʴ, ʧʦʣʫʯʝʥʠʝ ʦʜʥʦʨʦʜʥʦʡ ʬʨʘʢʮʠʠ ʥʝʙʦʣʴʰʦʛʦ 

ʨʘʟʤʝʨʘ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʝ y ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʪʴ ʠ ʩʥʠʟʠʪʴ ʨʘʩʭʦʜ 

ʵʥʝʨʛʠʠ ʧʨʠ ʧʦʩʣʝʜʫʶʱʝʤ ʜʨʦʙʣʝʥʠʠ. 

ɿʘʤʝʪʥʦʝ ʨʘʟʚʠʪʠʝ ʚʦ ʚʩʝʤ ʤʠʨʝ ʧʨʠʦʙʨʝʪʘʝʪ ʤʝʭʘʥʠʯʝʩʢʠʡ ʩʧʦʩʦʙ 

ʧʦʜʛʦʪʦʚʢʠ ʛʦʨʥʳʭ ʧʦʨʦʜ ʢ ʚʳʝʤʢʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʥʘ ʢʘʨʴʝʨʘʭ ʬʨʝʟʝʨʥʳʭ 

ʢʦʤʙʘʡʥʦʚ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʦʪʢʨʳʪʳʭ ʛʦʨʥʳʭ ʨʘʙʦʪ. ʈʘʙʦʯʠʡ 

ʦʨʛʘʥ ʵʪʠʭ ʢʦʤʙʘʡʥʦʚ - ʬʨʝʟʘ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʬʦʨʤʳ, ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʪʦʨʦʡ 

ʨʘʟʤʝʱʝʥʳ ʨʝʟʮʳ (ʟʫʙʴʷ). ʊʘʢʠʝ ʢʦʤʙʘʡʥʳ ʩʧʦʩʦʙʥʳ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʧʨʠʨʦʜʥʳʡ 

ʤʘʩʩʠʚ ʩʣʦʷʤʠ ʦʪ 1 ʜʦ 60 ʩʤ. 

ɺ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʗʥʛʠʢʘʟʛʘʥ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʤʝʭʘʥʠʯʝʩʢʠʡ ʩʧʦʩʦʙ 

ʧʦʜʛʦʪʦʚʢʠ ʛʦʨʥʳʭ ʧʦʨʦʜ ʢ ʚʳʝʤʢʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʬʨʝʟʝʨʥʦʛʦ ʢʦʤʙʘʡʥʘ Vermeer 

1255 DD. ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʨʝʟʝʨʥʦʛʦ ʢʦʤʙʘʡʥʘ Vermeer 1255 DD 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 1.  

ʊʘʙʣʠʮʘ 1 

ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʨʝʟʝʨʥʦʛʦ ʢʦʤʙʘʡʥʘ 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ Vermeer 1255 DD 

ɺʝʩ ʥʘʚʝʩʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʢʛ 52 163 

ʆʙʱʠʡ ʚʝʩ, ʢʛ 120 202 

ɻʣʫʙʠʥʘ ʬʨʝʟʝʨʦʚʘʥʠʷ, ʩʤ 50,8 

ʐʠʨʠʥʘ ʙʘʨʘʙʘʥʘ, ʤ 3,65 

ʉʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʙʘʨʘʙʘʥʘ, ʦʙ/ʤʠʥ 35 

 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʚʢʠ ʧʨʠ ʧʨʠʤʝʥʝʥʠʝ ʬʨʝʟʝʨʥʦʛʦ ʢʦʤʙʘʡʥʘ ʚ 

ʢʘʨʴʝʨʝ [3]: 

ʫʤʝʥʴʰʠʪʴ ʚʝʣʠʯʠʥʳ ʧʦʪʝʨʴ ʠ ʨʘʟʫʙʦʞʠʚʘʥʠʷ ʧʦʣʝʟʥʦʛʦ ʠʩʢʦʧʘʝʤʦʛʦ ʟʘ 

ʩʯʝʪ ʩʦʭʨʘʥʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ ʤʘʩʩʠʚʘ ʧʦʩʣʝ ʧʦʩʣʦʡʥʦʛʦ ʬʨʝʟʝʨʦʚʘʥʠʷ ʠ 

ʩʝʣʝʢʪʠʚʥʦʡ ʚʳʝʤʢʝ ʨʫʜʳ; 

ʫʣʫʯʰʠʪʴ ʧʦʢʘʟʘʪʝʣʠ ʧʦʩʣʝʜʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʟʘ ʩʯʝʪ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʦʪʙʠʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ; 

ʧʦʚʳʩʠʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʦʪʢʦʩʦʚ ʫʩʪʫʧʦʚ ʠ ʙʦʨʪʦʚ ʢʘʨʴʝʨʘ ʟʘ ʩʯʝʪ 

ʠʩʢʣʶʯʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʚʟʨʳʚʘ ʥʘ ʤʘʩʩʠʚ; 

ʠʩʢʣʶʯʠʪʴ ʢʦʤʧʣʝʢʩ ʙʫʨʦʚʳʭ ʠ ʚʟʨʳʚʥʳʭ ʨʘʙʦʪ; 

ʵʬʬʝʢʪʠʚʥʘʷ ʠ ʩʝʣʝʢʪʠʚʥʘʷ ʜʦʙʳʯʘ ʧʦʣʝʟʥʦʛʦ ʠʩʢʦʧʘʝʤʦʛʦ; 

ʫʣʫʯʰʝʥʠʝ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʛʦ 

ʢʦʤʧʣʝʢʩʘ; 



ɻʝʦʣʦʛʠʷ, ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚ ʠ ʧʨʠʤʝʥʷʝʤʦʛʦ ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 
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ʩʥʠʞʝʥʠʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ʆʩʥʦʚʥʳʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʨʝʟʝʨʥʦʛʦ ʢʦʤʙʘʡʥʘ ʷʚʣʷʶʪʩʷ 

ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʘʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʠ ʚʳʩʦʢʦʝ ʫʜʝʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʥʘ ʛʨʫʥʪ, ʘ ʪʘʢʞʝ ʦʛʨʘʥʠʯʝʥʥʳʡ ʩʨʦʢ ʠʭ ʩʣʫʞʙʳ 

(ʛʦʨʥʳʡ ʢʦʤʙʘʡʥʳ ʦʢʦʣʦ ï 10 ʣʝʪ, ʦʜʥʦʢʦʚʰʦʚʳʡ ɻ ʢʩʢʘʚʘʪʦʨʳ ʪʠʧʘ ʕʂɻ ʥʝ ʤʝʥʝʝ 

15-18 ʣʝʪ).  

ʉʦʚʨʝʤʝʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʙʝʟʚʟʨʳʚʥʦʡ ʚʳʝʤʢʠ ʛʦʨʥʦʡ ʤʘʩʩʳ 

ʵʬʬʝʢʪʠʚʥʦ ʧʨʠ ʥʝʙʦʣʴʰʦʤ ʧʨʝʜʝʣʝ ʧʨʦʯʥʦʩʪʠ ʥʘ ʦʜʥʦʦʩʥʦʝ ʩʞʘʪʠʝ ʛʦʨʥʳʭ 

ʧʦʨʦʜ, ʘ ʧʨʠ ʚʳʝʤʢʝ ʙʦʣʝʝ ʢʨʝʧʢʠʭ ʧʦʨʦʜ ʪʘʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʥʝ ʢʦʥʢʫʨʝʥʪʥʦ 

ʩʧʦʩʦʙʥʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʜʥʦʢʦʚʰʦʚʳʤʠ ʵʢʩʢʘʚʘʪʦʨʘʤʠ ʠ ʧʦʜʛʦʪʦʚʢʦʡ ʤʘʩʩʠʚʘ 

ʙʫʨʦʚʟʨʳʚʥʳʤ ʩʧʦʩʦʙʦʤ.    

ʀʩʢʣʶʯʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʙʫʨʦʚʟʨʳʚʥʳʭ ʨʘʙʦʪ ʠʟ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʦʙʝʩʧʝʯʠʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʝʜʝʥʠʷ ʛʦʨʥʳʭ ʨʘʙʦʪ ʚʙʣʠʟʠ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʠʥʞʝʥʝʨʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʘ ʪʘʢʞʝ ʵʢʦʥʦʤʠʪ ʜʝʥʝʞʥʳʝ 

ʩʨʝʜʩʪʚʘ ʥʘ ɹɺʈ ʠ ʠʟʤʝʣʴʯʝʥʠʝ ʨʫʜʳ, ʢʦʪʦʨʳʝ ʚ ʮʝʣʦʤ ʧʨʠʚʝʜʫʪ ʢ ʩʥʠʞʝʥʠʶ 

ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ.   
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ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʦʠʟʚʝʜʝʥ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʤʝʪʦʜʦʚ ʠ ʩʧʦʩʦʙʦʚ ʫʧʨʘʚʣʝʥʠʷ 

ʨʘʟʨʫʰʝʥʠʷ ʠ ʜʝʡʩʪʚʫʶʱʠʤʠ ʥʘʛʨʫʟʢʘʤʠ ʧʨʠ ʜʦʙʳʯʠ ʦʙʣʠʮʦʚʦʯʥʦʛʦ ʢʘʤʥʷ. 

ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʦʙʳʯʠ ʢʘʤʥʷ ʩ ʧʦʤʦʱʴʶ ʙʫʨʦʦʪʨʳʚʥʳʭ 

ʩʨʝʜʩʪʚ ʚʦʟʤʦʞʥʦ ʧʫʪʝʤ ʦʧʪʠʤʠʟʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʤ 

ʨʘʟʨʫʰʝʥʠʷ ʚʳʙʦʨʦʤ ʦʧʪʠʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʦʙʳʯʥʳʭ ʨʘʙʦʪ (ʰʘʛʘ ʫʩʪʘʥʦʚʢʠ 

ʠʥʩʪʨʫʤʝʥʪʘ; ʦʧʪʠʤʘʣʴʥʦʡ ʧʣʦʱʘʜʠ ʥʘ ʦʜʠʥ ʠʥʩʪʨʫʤʝʥʪ ʠ ʜʨʫʛʠʝ) ʨʘʚʥʦʤʝʨʥʳʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʫʩʠʣʠʡ ʨʘʟʨʫʰʝʥʠʷ ʥʘ ʧʣʦʩʢʦʩʪʠ ʦʪʜʝʣʝʥʠʷ ʤʦʥʦʣʠʪʦʚ, ʥʘ 

ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ ʤʝʭʘʥʠʟʤʘ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʚʝʣʠʯʠʥʳ ʨʘʟʨʫʰʘʶʱʠʭ ʥʘʧʨʷʞʝʥʠʡ 

ʧʨʠ ʦʪʢʦʣʝ.  

ʄʥʦʛʦʣʝʪʥʠʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʦʨʦʜ ʨʘʩʪʷʞʝʥʠʶ ʚ 10-50 ʨʘʟ, ʘ ʩʨʝʟʫ 8-12 ʨʘʟ ʤʝʥʴʰʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʦʨʦʜ ʩʞʘʪʠʶ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʨʠ ʨʘʩʢʘʣʳʚʘʥʠʠ 

ʤʝʥʴʰʝ ʧʨʝʜʝʣʘ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʨʘʩʪʷʞʝʥʠʠ ʚ 3-7 ʨʘʟ [1]. 

ʄʘʣʘʷ ʚʝʣʠʯʠʥʘ ʧʨʝʜʝʣʦʚ ʧʨʦʯʥʦʩʪʠ ʥʘ ʦʪʜʝʣʝʥʠʝ ʙʣʦʢʦʚ ʢʘʤʥʷ ʦʪ ʤʘʩʩʠʚʘ 

ʧʦ ʢʦʥʪʫʨʫ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʠʥʩʪʨʫʤʝʥʪ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʚʩʶ 

ʧʦʚʝʨʭʥʦʩʪʴ, ʧʦʜʣʝʞʘʱʫʶ ʦʪʢʦʣʫ, ʪ.ʝ. ʢʦʥʮʝʥʪʨʘʮʠʠ ʫʩʠʣʠʡ ʨʘʟʨʫʰʝʥʠʷ ʚ 

ʧʣʦʩʢʦʩʪʠ ʦʪʜʝʣʝʥʠʷ ʤʦʥʦʣʠʪʦʚ, ʛʜʝ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʘʧʨʷʞʝʥʠʡ ʩʪʘʥʝʪ 

ʢʨʠʪʠʯʝʩʢʦʡ. ʅʘʧʨʘʚʣʝʥʥʳʡ ʦʪʢʦʣ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʧʨʷʞʝʥʠʡ ʚ 

ʥʝʦʙʭʦʜʠʤʳʭ ʧʣʦʩʢʦʩʪʷʭ ʧʨʠ ʛʨʫʧʧʦʚʦʡ ʩʠʥʭʨʦʥʥʦʡ ʨʘʙʦʪʝ ʥʝʩʢʦʣʴʢʠʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʥʘ ʦʪʢʦʣ [2,3].  

ʇʨʠ ʦʪʜʝʣʝʥʠʠ ʢʨʫʧʥʳʭ ʙʣʦʢʦʚ ʦʪ ʤʘʩʩʠʚʘ, ʨʘʟʜʝʣʝʥʠʠ ʙʣʦʢʘ ʥʘ ʯʘʩʪʠ, ʘ 

ʪʘʢʞʝ ʧʨʠ ʢʦʥʪʫʨʥʦʤ ʚʟʨʳʚʘʥʠʠ ï ʦʙʨʘʟʦʚʘʥʠʠ ʱʝʣʠ, ʦʛʨʘʥʠʯʠʚʘʶʱʝʡ 

ʨʘʟʨʫʰʘʶʱʝʝ ʜʝʡʩʪʚʠʝ ʫʜʘʨʥʳʭ ʚʦʣʥ ʟʘ ʝ yʛʨʘʥʠʮʝʡ, ɻ ʥʝʨʛʠʷ ʚʦʣʥʳ ʥʘʧʨʷʞʝʥʠʡ 

ʥʝ ʜʦʣʞʥʘ ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʝʚʳʰʘʪʴ ʵʥʝʨʛʠʶ, ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʱʝʣʠ 

ʧʦʪʨʝʙʥʦʡ h ʠʨʠʥʳ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ɻ ʥʝʨʛʠʷ ʚʦʣʥʳ ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʚʥʘ ɻ ʥʝʨʛʠʠ, 

ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʩʠʣ ʩʮʝʧʣʝʥʠʷ ʚʜʦʣʴ ʥʘʤʝʯʝʥʥʦʡ ʧʣʦʩʢʦʩʪʠ ʦʪʨʳʚʘ 

ʠʣʠ ʢʦʥʪʫʨʘ ʚʳʝʤʢʠ ʠ ʵʥʝʨʛʠʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʥʘ ʧʝʨʝʤʝʱʝʥʠʝ ʧʦʨʦʜʳ, ʥʘ 

ʨʘʩʩʪʦʷʥʠʝ, ʨʘʚʥʦʝ ʰʠʨʠʥʝ ʱʝʣʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʦʙʱʝʥʠʷ ʜʘʥʥʳʭ ʧʨʘʢʪʠʢʠ ʠ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ 

ʫʧʨʘʚʣʝʥʠʶ ʜʝʡʩʪʚʠʝʤ ʫʩʠʣʠʡ ʨʘʟʨʫʰʝʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʭ ʤʦʞʥʦ 

ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʥʘ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ: ʧʝʨʚʘʷ ʛʨʫʧʧʘ - ʫʧʨʘʚʣʝʥʠʝ ʜʝʡʩʪʚʠʝʤ 

ʩʪʘʪʠʯʝʩʢʠʭ ʫʩʠʣʠʡ ʨʘʟʨʫʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʝ 

ʧʦʜʛʨʫʧʧʳ: ʘ) ʤʝʭʘʥʠʯʝʩʢʦʝ ʧʨʦʨʝʟʘʥʠʝ ʱʝʣʝʡ; ʙ) ʦʪʜʝʣʝʥʠʝ ʤʦʥʦʣʠʪʦʚ ʩ 

ʧʦʤʦʱʴʶ ʫʧʨʘʚʣʝʥʠʷ ʜʝʡʩʪʚʠʷ ʛʠʜʨʦʢʣʠʥʴʝʚ ʥʝʚʟʨʳʚʥʳʭ ʨʘʟʨʫʰʘʶʱʠʭ ʩʨʝʜʩʪʚ 

ʠ ʤʘʪʝʨʠʘʣʦʚ ʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʨʘʩʢʘʣʳʚʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ; ʚ) ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ 

ʪʝʭʥʦʣʦʛʠʷ ʨʘʟʨʘʙʦʪʢʠ ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʥʘʛʨʫʞʝʥʠʝʤ ʩʪʘʪʠʯʝʩʢʠʭ ʫʩʠʣʠʡ 
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ɻʝʦʣʦʛʠʷ, ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚ ʠ ʧʨʠʤʝʥʷʝʤʦʛʦ ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

 

73 

 

ʚʦʟʜʝʡʩʪʚʠʷ (ʛʠʜʨʦʢʣʠʥ+ʅʈʉ, ʛʠʜʨʦʢʣʠʥ + ʤʝʭʘʥʠʯʝʩʢʦʝ ʨʘʩʢʘʣʳʚʘʶʱʝʝ 

ʫʩʪʨʦʡʩʪʚʦ ʠ ʜʨ.); ʛ) ʠʟʤʝʥʝʥʠʝ ʢʦʥʪʫʨʘ ʠ ʬʦʨʤʳ ʰʧʫʨʘ ʠ ʩʢʚʘʞʠʥ, ʧʨʠʤʝʥʝʥʠʝ 

ʩʧʝʮʠʘʣʴʥʳʭ ʚʩʪʘʚʦʢ ʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʪʨʝʱʠʥʳ 

ʦʪʨʳʚʘ ʧʨʦʭʦʜʢʦʡ ʱʝʣʝʡ ʚʥʫʪʨʠ ʚʳʝʤʦʢ. ɺʪʦʨʘʷ ʛʨʫʧʧʘ ʫʧʨʘʚʣʝʥʠʝ 

ʜʠʥʘʤʠʯʝʩʢʠʤ ʫʩʠʣʠʝʤ ʨʘʟʨʫʰʝʥʠʷ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʝ ʧʦʜʛʨʫʧʧʳ: ʘ) 

ʤʝʭʘʥʠʯʝʩʢʦʝ ʧʨʦʨʝʟʘʥʠʝ ʱʝʣʝʡ ʠ ʢʦʥʪʫʨʥʦʝ ʦʪʜʝʣʝʥʠʝ ʤʦʥʦʣʠʪʦʚ ʩ ʧʦʤʦʱʴʶ 

ʩʢʚʘʞʠʥʥʳʭ ʠʣʠ ʰʧʫʨʦʚʳʭ ʟʘʨʷʜʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʝʪʦʥʠʨʫʶʱʝʛʦ ʰʥʫʨʘ, 

ʤʘʣʦʧʣʦʪʥʳʭ ʠ ʚʷʟʢʠʭ ɺɺ ʠ ʵʣʝʢʪʨʦʠʤʧʫʣʴʩʥʳʭ ʩʨʝʜʩʪʚ; ʙ) ʢʦʤʙʠʥʘʮʠʝʡ 

ʢʦʥʪʫʨʥʦʡ ʰʧʫʨʦʚʦʡ ʠ ʩʢʚʘʞʠʥʥʦʡ ʦʪʙʦʡʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʠʜʨʦʚʟʨʳʚʘʥʠʷ ʠ 

ʜʨʫʛʠʭ ʤʘʣʦʧʣʦʪʥʳʭ ʩʨʝʜʩʪʚ; ʚ) ʫʧʨʘʚʣʝʥʠʝ ʥʘʧʨʘʚʣʝʥʠʝʤ ʫʜʘʨʥʳʭ ʠ 

ʢʚʘʟʠʩʪʘʪʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʚʟʨʳʚʘ ʩʧʝʮʠʘʣʴʥʦʡ ʢʦʥʩʪʨʫʢʮʠʡ ʟʘʨʷʜʘ ɺɺ, 

ʠʟʤʝʥʝʥʠʝʤ ʬʦʨʤʳ ʠ ʢʦʥʪʫʨʘ, ʧʨʠʤʝʥʝʥʠʝʤ ʩʧʝʮʠʘʣʴʥʳʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʚʩʪʘʚʦʢ ʠ ʜʨʫʛʠʝ; ʪʨʝʪʴʷ ʛʨʫʧʧʘ ï ʫʧʨʘʚʣʝʥʠʝ ʩʪʘʪʠʢʦ-ʜʠʥʘʤʠʯʝʩʢʠʭ ʫʩʠʣʠʡ 

ʨʘʟʨʫʰʝʥʠʷ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʥʘʛʨʫʞʝʥʠʷ ʧʣʦʩʢʦʩʪʠ ʦʪʨʳʚʘ 

ʩʪʘʪʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʦʡ ʠ ʨʘʟʚʠʪʠʝ ʪʨʝʱʠʥʳ ʦʪʨʳʚʘ ʜʠʥʘʤʠʯʝʩʢʠʤ ʧʨʠʣʦʞʝʥʠʝʤ 

ʫʩʠʣʠʡ ʨʘʟʨʫʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʝ ʧʦʜʛʨʫʧʧʳ: ʘ) 

ʩʦʟʜʘʥʠʝ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʧʣʦʩʢʦʩʪʠ ʦʪʢʦʣʘ ʩ ʧʦʤʦʱʴʶ ʅʈʉ ʠ ʅʈʄ, 

ʨʘʟʨʷʞʝʥʠʝ ʩ ʧʦʤʦʱʴʶ h ʧʫʨʦʚʦʡ ʢʦʥʪʫʨʥʦʡ ʦʪʙʦʡʢʦʡ; ʙ) ʩʦʟʜʘʥʠʝ ʥʘʧʨʷʞʝʥʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʚ ʧʣʦʩʢʦʩʪʠ ʦʪʢʦʣʘ ʩ ʧʦʤʦʱʴʶ ʛʠʜʨʦʢʣʠʥʴʝʚ ʠ ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʨʘʩʢʘʣʳʚʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ, ʨʘʟʨʷʞʝʥʠʝ ʩ ʧʦʤʦɦɹ  ʁ ʰʧʫʨʦʚʦʡ ʢʦʥʪʫʨʥʦʡ 

ʦʪʙʦʡʢʦʡ; ʚ) ʨʘʟʨʘʙʦʪʢʘ ʤʝʞʜʫ ʰʧʫʨʦʚʳʭ ʧʦʣʦʩʪʝʡ ʤʘʰʠʥʘʤʠ ʯʘʩʪʦ-ʫʜʘʨʥʦʛʦ, 

ʩʪʘʪʠʢʦ-ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʥʘ ʚʩʶ ʚʳʩʦʪʫ ʚ ʧʣʦʩʢʦʩʪʠ ʦʪʜʝʣʝʥʠʷ 

ʤʦʥʦʣʠʪʦʚ; ʛ) ʧʨʠʤʝʥʝʥʠʝ ʜʣʷ ʨʘʟʨʫʰʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʨʘʙʦʯʠʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʫʜʘʨʥʳʭ ʤʘʰʠʥ ʠ ʛʠʨʦʨʘʩʢʘʣʳʚʘʶʱʠʭ ʩʧʣʠʪʪʝʨʦʚ; ʜ) ʩʦʟʜʘʥʠʝ 

ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʧʣʦʩʢʦʩʪʠ ʦʪʢʦʣʘ ʩ ʧʦʤʦʱʴʶ ʩʨʝʜʩʪʚ ʩʪʘʪʠʯʝʩʢʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʧʨʠʣʦʞʝʥʠʝʤ ʜʠʥʘʤʠʯʝʩʢʠʭ ʵʣʝʢʪʨʦʬʠʟʠʯʝʩʢʠʭ ʠ 

ʵʣʝʢʪʨʦʠʤʧʫʣʴʩʥʳʭ ʫʩʠʣʠʡ ʨʘʟʨʫʰʝʥʠʷ. 

ɼʘʥʥʳʝ ʧʨʘʢʪʠʢʠ ʠ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʜʝʡʩʪʚʠʝʤ 

ʫʩʠʣʠʡ ʨʘʟʨʫʰʝʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʭ ʤʦʞʥʦ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʥʘ ʨʘʟʣʠʯʥʳʝ 

ʛʨʫʧʧʳ ʧʦ ʧʨʠʟʥʘʢʫ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʜʝʡʩʪʚʠʷ ʥʘ ʤʘʩʩʠʚ ʧʨʠ ʦʪʜʝʣʝʥʠʠ ʙʣʦʢʦʚ 

ʢʘʤʥʷ. 
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ɺ ʜʘʥʥʦʤ ʤʘʪʝʨʠʘʣʝ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʨʘʟʨʫʰʝʥʠʷ ʙʣʦʯʥʦʛʦ ʢʘʤʥʷ ʢʣʠʥʦʚʠʜʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ. ʇʨʠʚʝʜʝʥʳ ʬʦʨʤʫʣʳ 

ʜʣ ̫ʦʧʨʝʜʝʣʝʥʠʷ ɻʥʝʨʛʦʝʤʢʦʩʪʠ ʧʨʦʮʝʩʩʘ ʨʘʟʨʫʰʝʥʠʷ ʛʦʨʥʳʭ ʧʦʨʦʜ ʢʣʠʥʦʚʠʜʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ. 

ʆʧʨʝʜʝʣʷʶʱʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ɻ ʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʨʘʟʨʫʰʝʥʠʷ ʤʦʞʥʦ 

ʩʯʠʪʘʪʴ ɻ ʥʝʨʛʦʝʤʢʦʩʪʴ ɽ, (ʫʜʝʣʴʥʫʶ ʠʣʠ ʧʦʚʝʨʭʥʦʩʪʥʫʶ), ʧʨʝʜʩʪʘʚʣʷʶʱʫʶ 

ʩʦʙʦʡ ʢʦʣʠʯʝʩʪʚʦ ɻʥʝʨʛʠʠ (ʨʘʙʦʪʳ), ʢʦʪʦʨʦʝ ʥʝʦʙʭʦʜʠʤʦ ʟʘʪʨʘʪʠʪʴ ʥʘ ʦʪʜʝʣʝʥʠʝ 

ʝʜʠʥʠʮʳ ʦʙʲʝʤʘ ʛʦʨʥʳʭ ʧʦʨʦʜ ʦʪ ʤʘʩʩʠʚʘ. ɽʩʪʝʩʪʚʝʥʥʦ, ʯʝʤ ʤʝʥʴʰʝ 

ʵʥʝʨʛʦʝʤʢʦʩʪʴ, ʪʝʤ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʤ ̫ʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩ ʨʘʟʨʫʰʝʥʠʷ [1]. 

ʕʥʝʨʛʦʝʤʢʦʩʪʴ ʨʘʟʨʫʰʝʥʠʷ ʛʦʨʥʳʭ ʧʦʨʦʜ ʫʜʘʨʥʳʤ ʢʣʠʥʦʚʠʜʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʩʣʝʜʫʶʱʝʤ 

ʩʪʨʫʢʪʫʨʥʦʤ ʚʠʜʝ 

[][][]
[ ][ ][ ][][]

,
,,

ö
ö

÷

õ

æ
æ

ç

å
=

ä ah

we

bvA

K
fE

ʇʋʝɼ                                                (1)

 

ʛʜʝ ʂ ï ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʪʝʭʥʦʣʦʛʠʶ ʨʘʙʦʪʳ ʤʘʰʠʥʳ; Ů ï 

ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʪʠʧ ʛʦʨʥʳʭ ʧʦʨʦʜ; ɸʝʜ ï ʨʘʙʦʪʘ ʝʜʠʥʠʯʥʦʛʦ ʫʜʘʨʘ; ɤ 

ï ʚʣʘʞʥʦʩʪʴ ʛʦʨʥʳʭ ʧʦʨʦʜ; ɖ× ï ʩʫʤʤʘʨʥʳʡ ʢ. ʧ. ʜ. ʜʘʥʥʦʛʦ ʚʠʜʘ ʨʘʙʦʯʝʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ; vʧʫ ï ʧʨʝʜʫʜʘʨʥʘʷ ʩʢʦʨʦʩʪʴ ʙʦʡʢʘ; Ŭ, b ï ʫʛʦʣ ʠ hʠʨʠʥʘ ʟʘʦʩʪʨʝʥʠʷ 

ʨʘʙʦʯʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. 

ʉ ʧʦʤʦʱʴʶ ʩʪʨʫʢʪʫʨʥʦʡ ʬʦʨʤʫʣʳ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʚʣʠʷʥʠʝ ʥʘ 

ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʨʘʟʨʫʰʝʥʠʷ ʩʣʝʜʫʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ (ʧʦʤʠʤʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʚʭʦʜʷʱʠʭ ʚ ʬʦʨʤʫʣʫ): ʯʠʩʣʦ ʜʠʥʘʤʠʯʝʩʢʠʭ ʫʜʘʨʦʚ; ʯʠʩʣʦ ʧʣʘʩʪʠʯʥʦʩʪʠ; 

ʚʝʣʠʯʠʥʳ ʝʜʠʥʠʯʥʦʡ ʠ ʩʫʤʤʘʨʥʦʡ ʛʣʫʙʠʥ ʧʦʛʨʫʞʝʥʠʷ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ; 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʝʜʝʣʳ ʧʨʦʯʥʦʩʪʠ ʛʦʨʥʳʭ ʧʦʨʦʜ ʥʘ ʩʞʘʪʠʝ, ʨʘʟʨʳʚ ʠ 

ʚʜʘʚʣʠʚʘʥʠʝ; ʯʘʩʪʦʪʘ ʫʜʘʨʦʚ; ʚʨʝʤʷ ʩʦʫʜʘʨʝʥʠʷ; ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʢʣʠʥʘ ʜʦ ʢʨʦʤʢʠ 

ʟʘʙʦʷ; ʫʛʦʣ ʥʘʢʣʦʥʘ ʦʩʠ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʢ ʛʦʨʠʟʦʥʪʫ; ʚʨʝʤʷ ʨʘʙʦʯʝʛʦ ʮʠʢʣʘ;  

ʩʪʝʧʝʥʴ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʟʘʙʦʷ; ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ ʫʩʪʘʥʦʚʢʘʤʠ 

ʨʘʙʦʯʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʜʨ. 

ʕʥʝʨʛʦʝʤʢʦʩʪʴ ʨʘʟʨʫʰʝʥʠʷ ʛʦʨʥʳʭ ʧʦʨʦʜ ʟʘʚʠʩʠʪ ʦʪ ʬʠʟʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʛʦʨʥʦʡ ʧʦʨʦʜʳ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʦʨʤ ʠ ʨʘʟʤʝʨʦʚ ʠʥʩʪʨʫʤʝʥʪʘ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʨʘʟʨʘʙʦʪʢʠ, ʩʧʦʩʦʙʘ ʧʦʜʛʦʪʦʚʢʠ ʟʘʙʦʷ, ʂʇɼ ʫʜʘʨʘ ʠ ʜʨʫʛʠʝ. ɺ ʩʠʩʪʝʤʝ 

ʨʘʙʦʯʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʫʜʘʨʥʦʛʦ ʜʝʡʩʪʚʠʷ ʨʘʩʩʤʦʪʨʠʤ ʩʠʩʪʝʤʫ çʠʥʩʪʨʫʤʝʥʪ-ʛʦʨʥʘʷ 

ʧʦʨʦʜʘè, ʩʦʫʜʘʨʝʥʠʝ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ ʦʧʨʝʜʝʣʝʥʥʦʡ ʛʨʘʥʠʯʥʦʡ ʩʢʦʨʦʩʪʴʶ. ʀʟ 

ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʩʪʘʪʠʯʝʩʢʦʛʦ ʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʜʘʚʣʠʚʘʥʠʷ ʢʦʥʠʯʝʩʢʠʭ hʪʘʤʧʦʚ ʚ 

mailto:maxmudov-azamat@inbox.ru


ɻʝʦʣʦʛʠʷ, ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚ ʠ ʧʨʠʤʝʥʷʝʤʦʛʦ ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

 

75 

 

ʛʦʨʥʫʶ ʧʦʨʦʜʫ ʩʣʝʜʫʝʪ, ʯʪʦ ʨʘʙʦʪʘ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʥʝʜʨʝʥʠʷ ʚ 2ï2,5 ʨʘʟʘ ʙʦʣʴʰʝ, 

ʯʝʤ ʩʪʘʪʠʯʝʩʢʦʛʦ [2]. 

ɼʣ ̫ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ɻʬʬʝʢʪʠʚʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʧʦʨʦʜ ʥʝʦʙʭʦʜʠʤʦ ʫʧʨʘʚʣʷʪʴ 

ʧʦʜʚʦʜʠʤʦʡ ʵʥʝʨʛʠʝʡ, ʠʟʤʝʥʝʥʠʝʤ ʧʘʨʘʤʝʪʨʦʚ ʝʜʠʥʠʯʥʦʛʦ ʫʜʘʨʘ ʠ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʬʦʨʤʦʡ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ (ʠʥʜʝʥʪʦʨʘ). ʅʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʜʣ ̫ʨʘʟʨʘʙʦʪʢʠ ʛʦʨʥʳʭ ʧʦʨʦʜ ʧʨʠʤʝʥʷʪʴ ʨʘʙʦʯʠʡ ʦʨʛʘʥ ʢʣʠʥʦʦʙʨʘʟʥʦʡ ʬʦʨʤʳ ʩ 

ʦʩʪʨʳʤʠ ʛʨʘʥʷʤʠ.  

ʆʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ ʩʚʷʟʘʥʳ ʩ ʩʠʩʪʝʤʦʡ, ʦʧʨʝʜʝʣʷʶʱʝʡ ʫʩʣʦʚʠʷ, ɻ ʥʝʨʛʠʝʡ, 

ʧʝʨʝʜʘʥʥʦʡ ʦʪ ʫʜʘʨʥʠʢʘ ʤʘʰʠʥʳ ʢʣʠʥʫ (ɸ2)  

ɸ2 =A1ɖ ,       (2) 

ʛʜʝ ̱ ά̂ Ö̔ Ⱦ̅ς ï ɻʥʝʨʛʠʷ ʫʜʘʨʘ. 

ʇʦ ʟʘʢʦʥʫ ʩʦʭʨʘʥʝʥʠʷ ɻʥʝʨʛʠʠ ʠ ʧʨʠʥʮʠʧʘ ʩʫʧʝʨʧʦʟʠʮʠʠ ʩʦʩʪʘʚʣʷʶʱʠʭ ɻʥʝʨʛʠʠ 

ʫʜʘʨʘ ʚʝʣʠʯʠʥʘ ɸ2 ʨʘʩʭʦʜʫʝʪʩʷ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʦʩʥʦʚʥʦʡ ʨʘʙʦʪʳ ʠ ʚʦʟʤʦʞʥʳʭ ʧʦʪʝʨʴ 

ɸ2=ɸ3+ɸ4+ɸ5+ɸ6+ɸ7 ,       (3) 

ʛʜʝ ɸ3 ï ɻ ʥʝʨʛʠʷ, ʦʪʨʘʞʝʥʥʘʷ ʦʪ ʛʦʨʥʦʡ ʧʦʨʦʜʳ ʚ ʢʣʠʥ; ɸ4 ï ɻ ʥʝʨʛʠʷ ʧʣʘʩʪʠʯʝʩʢʦʛʦ 

ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ; ɸ5 ï ɻʥʝʨʛʠʷ ʚʦʣʥʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʛʨʫʥʪʝ; ɸ6 ï ɻʥʝʨʛʠʷ, ʠʜʫʱʘʷ ʥʘ 

ʢʦʣʝʙʘʥʠʝ ʧʣʘʩʪʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ; ɸ7 ï ʪʝʧʣʦʚʳʝ ʧʦʪʝʨʠ ʚ ʛʦʨʥʦʡ ʧʦʨʦʜʝ.  

ʇʨʠ ʚʥʝʜʨʝʥʠʠ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʚ ʛʦʨʥʫʶ ʧʦʨʦʜʫ ʚʝʣʠʯʠʥʳ ɻ ʥʝʨʛʠʠ ɸ5 ʠ ɸ6 
ʠʟʤʝʥʷʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʣʫʙʠʥʳ ʚʥʝʜʨʝʥʠʷ, ʩʢʦʨʦʩʪʠ ʫʜʘʨʘ, ʧʣʦʱʘʜʠ 

ʢʦʥʪʘʢʪʘ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʧʨʦʯʥʦʩʪʥʳʭ ʩʚʦʡʩʪʚ ʛʦʨʥʦʡ ʧʦʨʦʜʳ. ɼʣ ̫ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ 

ʢʣʠʥʦʚʠʜʥʦʡ ʬʦʨʤʳ hʠʨʠʥʦʡ 0,1 ʤ ʠ ʛʣʫʙʠʥʦʡ ʧʦʛʨʫʞʝʥʠʷ 0,05 ʤ ʧʦʪʝʨʠ ɻʥʝʨʛʠʠ 

ʫʜʘʨʘ ɸ6 ʙʫʜʫʪ ʩʦʩʪʘʚʣʷʪʴ 3-5 % ʥʘ ʫʜʘʨ. ʇʦʪʝʨʷ ɻ ʥʝʨʛʠʠ ɸ5 ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʜʣ ̫

ʧʦʪʝʨʠ ɻʥʝʨʛʠʠ ɸ3 ʠ ʟʘʚʠʩʠʪ ʦʪ ʧʨʦʯʥʦʩʪʠ ʛʦʨʥʦʡ ʧʦʨʦʜʳ ʠ ʩʦʩʪʘʚʣʷʝʪ ʜʦ 7%. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʱʠʝ ʧʦʪʝʨʠ ʩʦʩʪʘʚʣʷʶʪ ʥʝ ʙʦʣʝʝ 19% ɻ ʥʝʨʛʠʠ 

ʝʜʠʥʠʯʥʦʛʦ ʫʜʘʨʘ, ʧʨʠ ɻ ʪʦʤ ʦʥʠ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʚ ɻ ʪʦʤ ʧʨʝʜʝʣʝ ʦʪ ʤʠʥʠʤʫʤʘ ʧʨʠ 

h = 0 ʜʦ ʤʘʢʩʠʤʫʤʘ ʧʨʠ h = hmax = 400õ500 ʤʤ. 

ɺ ʠʪʦʛʝ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʡ ʦʩʥʦʚʥʦʡ ʚʳʚʦʜ: ʜʘʞʝ ʧʨʠ ʥʘʣʠʯʠʠ 

ʠʜʝʘʣʴʥʦʡ ʫʜʘʨʥʦʡ ʩʠʩʪʝʤʳ, ʛʘʨʘʥʪʠʨʫʶʱʝʡ ʥʘʤ ʚʝʣʠʯʠʥʫ ɖ1=1,0, ʩʫʤʤʘʨʥʳʡ 

ʢ.ʧ.ʜ. ɖ× ʙʫʜʝʪ ʠʤʝʪʴ ʟʥʘʯʝʥʠʷ ʥʘʤʥʦʛʦ ʥʠʞʝ, ʝʩʣʠ ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʧʘʨʘʤʝʪʨʳ ʨʘʙʦʯʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʥʝ ʧʦʜʦʙʨʘʥʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʤʠʥʠʤʠʟʘʮʠʶ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʪʝʨʴ ʚ ʦʢʨʫʞʘʶʱʫʶ ʧʦʨʦʜʥʫʶ 

ʩʨʝʜʫ. 

ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ɻ ʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʙʦʪʳ ʫʜʘʨʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ɻ ʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʜʣ ̫ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʡ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʩ ʫʯʝʪʦʤ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʩʣʘʛʘʶʱʠʭ ʛʦʨʥʳʭ ʧʦʨʦʜ. 
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TASMALI  KONVEYER  BARABANLARIGA  OPTIMAL  QOPLAMA  

TURINI  TANLASH  

 

Polvonov N.O., Nazarov T.A., Adizov D.SH. 

 

Navoiy davlat konchilik  va texnologiyalar universiteti (asd9010@mail.ru) 

 

Dunyoda bugungi kunda tasmali konveyerlarning texnik-iqtisodiy 

koórsatkichlarini oshirishtasmali konveyerning barabanlari va ularning tayanchlariga 

tushayotgan yuklamalarning taôsir kuchini soóndirish usullarini ishlab chiqish, konveyer 

barabanlari konstruksiyasini takomillashtirish boóyicha ilmiy  izlanishlar olib 

borilmoqda.  

Biroq, bugungi kunda tasmali konveyer barabanlarining konstruktsiyasini 

takomillashtirish, baraban qoplamalarini oózgartirish, barabanga taósir qiladigan 

kuchlarni kamaytirish, kesuvchi togó jinslari taósirida baraban yuzalarini yemirilishini 

oldini olish boóyicha ishlar hozirgi kunga qadar toóliq oórganilmagan. Konchilik 

korxonalaridagi tasmali konveyerlarni tasmasi va barabanlarning xizmat muddatini 

uzaytirish, shu bilan birga taômirlash ishlarida sarflanadigan vaqtni kamaytirish 

zaruriyati yuzaga keladi va bu yoónalish boóyicha tadqiqotlarni davom ettirish lozim. 

Baraban tasmali konveyerning asosiy elementlaridan biri hisoblanadi. Barabanlar 

tasmali konveyerlarda bajaradigan vazifalariga koóra tortuvchi va taranglovchi turlarga 

boólinadi. Tasmali konveyer tortuvchi barabani valga oórnatilib unga berilgan aylanish 

momenti va belgilangan tezlik natijasida tasmani harakatga keltiradi. 

a. 

 

 

 

 

 

b. 

a. quyma. b. payvandlangan. 

1-rasm. Tortuvchi  baraban  

 

Tadqiqot davomida tortuvchi barabanining qoplamasi uchun taklif etilayotgan 

materialning xususiyatlarini oórganish va talabga javob beruvchi hamda zarur 

xususiyatlarga ega boólgan materialni aniqlash lozim. 

Tortuvchi barabanining qoplamasi uchun asosiy qoóllaniladigan material ï 

rezinadir.  U katta deformatsiyalarga uchrashi mumkin va deyarli toóliq dastlabki 

holatiga qaytadi. Biroq, rezinalarning abraziv chidamliligi past, ish harorati diapazoni 

tor, elastiklik moduli uncha yuqori emas va boshqa materiallar bilan solishtirganda 

qattiqligi kichikligini  hisobga olgan holda barabanlarga qoplama sifatida rezina oórniga 

poliuerten materialidan foydalanishni taklif qilamiz. 
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Poliuretanlar amaliy qoóllashda eng universal materiallardan biridir. Poliuretan 

mahsulotlari kauchuk, plastmassa va baôzi hollarda rangli hamda qora metallarga 

nisbatan 50 barobar bardoshlidir. Poliuretan mahsulotlarining ish harorati diapazoni - 50 

dan + 80 ÁC gacha, qisqa muddatli esa + 100Á C gacha yetishi mumkin. Poliuretanlar 

juda past haroratlarda ham oózining egiluvchanligini saqlab qoladi va issiqlik zarbasiga 

yaxshi chidamlilikka ega.  

 

 
                 a. rezina.                                      b. poliuerten. 

2-rasm. Baraban qoplamasi materiali  
 

Tadqiqotda tortuvchi barabanlar qoplamasi uchun rezina va poliuretan 

materiallari taqqoslandi. Natijalar shuni koórsatdiki, poliuretan materiallari rezinaga 

nisbatan yuqori mustahkamlik, elastiklik va yemirilishga chidamlilik xususiyatlariga 

ega boólib, tasmali konveyer barabanlari uchun samarali yechim hisoblanadi. Poliuretan 

qoplamalarining yuqori ishqalanish koeffitsiyenti, mexanik shikastlanishlarga 

bardoshliligi va xizmat muddati uzoqligi sababli, ularni konchilik sanoatida keng 

qoóllash tavsiya etiladi.   
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TASMALI  KONVEYER  ROLIKLARI  VA PODSHIPNIKLARIGA  

TAôSIR QILAYOTGAN  KUCHLAR  TAHLILI  

 

Ataqulov L.N., Adizov D.Sh., Polvonov N.O. 

 

Navoiy davlat konchilik  va texnologiyalar universiteti (asd9010@mail.ru) 

 

Ushbu tezisda muallifning tasmali konveyer roliklari va podshipniklariga taôsir 

qilayotgan kuchlar keltirib oótilgan. Konlarda ishlatilayotgan tasmali konveyerlar 

konstruksiyasi, konveyer roliklari chidamliligi va ishonchliligi turli ortiqcha 

yuklanishlar, dinamik ta'sirlar, turli mexanik ta'sirlari tahlil qilindi. Shundan kelib 

chiqgan xolda, roliklar va podshipniklarga taôsir qilayotgan kuchlarni kamaytirish orqali 

ularning ishlash muddatini uzaytirish ustida izlanishlar olib bordik. Yuklash nuqtasida 

joylashgan roliklar tayanchlariga tushayotgan kuchlar aniqlandi.  

Olib borilgan ilmiy tadqiqot izlanishlarga qaramasdan tasmali konveyer rolik va 

rolik tayanchlariga taôsir qiluvchi yuk oqimi ularning ishdan chiqishiga hamda konveyer 

uskunasining samaradorligi pasayishiga sabab boólmoqda. Qoóllanilib kelayotgan qattiq 

mustahkamlangan tayanchlarga oórnatilgan roliklarga SolidWorks dasturiy taôminoti 

yordamida yuklama berilganda asosiy taôsir kuchlari ikki  chetlarida joylashgan 

podshipniklarga tushishi 1 b-rasmda keltirilib  oótilgan. 

a.  b.  

a-rolik tayanchlari                       b-rolik 

1-rasm. Tayanchga oórnatilgan rolik  

 

Podshipnikka tushyotgan yuklama P doimiy yoki tasodifiy ekanligini hiobga 

olgan holda roliklarning oórtacha yuklanganlik darajasi matematik jihatdan quyidagi 

ifoda orqali aniqlanadi: 

ὖ Ὃ ς Ὃ ς Ὃ ς Ὃ ίὭὲ‍ᴂϳϳϳ                      (1) 

bu yerda: Ὃ ȟὋȟὋ ï yuk, tasma va rolik tomonidan taôsir qilayotgan yukalama; Ὃ  

ï rolikka yon tarafdan taôsir etuvchi kuch. 

Agar taôsir qilayotgan yuklama vaqt oótishi bilan oózgarib tursa, ekvivalent 

yuklama:  

ὖ ὖὲ ὖὲ  ȣ ὖὲȾὲ                     (2) 

bu yerda: P1, P2,é, Pn ï doimiy yuklamalar; n1, n2,é, nn ï aylanishlar vaqtidagi. 
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3- rasm. Katta  boólaklarga ega boólgan yumshoq togó jinsi  va b-katta 

boólakli togójinslari 

 

Agar rolikning koóndalang kesim yuzasi dS va uzunligini l deb oladigan boólsak 

unga taôsir qiluvchi dinamik zarba quyidagicha aniqlanadi: 

 ὨὊ ‎ὰύὙ•ὨὛ                                                                   (3) 

bu yerda ‎ ï podshipnik halqasi zichligi, kg/m3; ύ ï burchak tezligi, rad/sek; Ὑ•
 element aylanish ogóirlik markazi radiusi, m; ὰ- rolik uzunligi, m. 

Yuqorida keltirib oótilgan tahlillar shuni koósatadiki tasmali konveyer rolik va 

podshipniklarini ishlash muddatini oshirish, ularda yuzaga kelayotgan kamchiliklarni 

bartaraf etish uchun konstruktiv oózgarishlarni amalga oshirish zarur. Bunda 

mamlakatimizda ishlab chiqilayotgan resurslardan foydalanish bilan birga yoroqsiz 

holga kelgan elementlarni qayta tiklash yoki kerakli vazifalarda ishlatish maqsadga 

muvoffiq.  Shunday ekan roliklar va podshipniklarga kelib tushyotgan togó jinslari 

hisobiga yuzaga kelayotgan dinamik zarbalar taôsirini kamaytirish ustida izlanishlar olib 

borish zarurdir. 
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KARYER  EKSKAVATORLARINING  ISHCHI  ORGANLARINI  OPTIMAL  

KONSTRUKTIV  PARAMETRLAR  ASOSIDA TAKOMILLASHTIRISH  

 

Haydarov Sh.B., Usmonov M.Z.  

 

Navoiy davlat konchilik  va texnologiyalar universiteti 

(shohidh@mail.ru), (usmonovmaftunjon@gmail.com) 

 

Ushbu maqolada karyer ekskavatorlarining ishchi uskunalari uchun optimal 

konstruktiv parametrlarini aniqlash va dinamik yuklanishlarni kamaytirish boóyicha 

tadqiqot natijalari keltirilgan. Metall konstruktsiyalarning ishonchliligini oshirish va 

xizmat muddatini uzaytirish maqsadida ANSYS dasturi yordamida yuklama-taqsimot 

tahlillari oótkazildi. Tadqiqot natijalari shuni koórsatdiki, yangi sxema asosida umumiy 

yuklanish 17% ga kamaygan, bu esa konstruktsiyalarning chidamliligini oshirish va 

ekspluatatsion xarajatlarni kamaytirishga yordam beradi. Ushbu natijalar karyer 

ekskavatorini takomillashtirish uchun muhim ahamiyat kasb etadi. 

Karyer ekskavatorlarining ishchi uskunalari yuqori dinamik yuklamalarga duch 

keladi, bu esa metall konstruktsiyalarining ishonchliligi va xizmat muddatiga ta'sir 

qiladi. Ushbu tadqiqotning maqsadi optimal konstruktiv parametrlari asosida 

yuklamalarni kamaytirish va ekskavator ishchi uskunalarining samaradorligini 

oshirishdir [1,2]. 

Karyer ekskavatorlari asosan ochiq usulda qazib olish ishlari uchun ishlatiladi va 

katta hajmdagi qattiq jinslarni qazib olish va yuklash uchun moóljallangan. Ishchi 

uskunalarining ogóirligi odatda umumiy ekskavator massasining 25-30% ni tashkil 

qiladi [4].  

Tadqiqot obyekti sifatida bir choómichli EKG-20K markali ekskavatori tanlandi. 

Metall konstruktsiyalarining yuklanish tahlili ANSYS dasturi yordamida bajarildi. 

Tadqiqot jarayonida ikkita asosiy sxema koórib chiqildi [3]:  

Klassik sxema: Ekskavator choómichining koótarish kanatlari toógóridan-toógóri 

koótarish mexanizmi barabaniga ulanadi. 

Yangi sxema: Kanatlar ikkita tirkama orqali barabanga ulanadi, bu esa umumiy 

yuklanishni kamaytirishga imkon beradi. 

Tadqiqot jarayonida yuklanish tahlili quyidagi bosqichlardan iborat boóldi: 

ekskavator ishchi uskunalarining 3D modeli yaratildi; 

yuklanish sharoitlari va chegaraviy shartlar belgilandi; 

har xil  sxemalar boóyicha statik va dinamik tahlil oótkazildi; 

olingan natijalar eksperimental maôlumotlar bilan solishtirildi. 

Har bir sxema boóyicha metall konstruktsiyalarning yuklama-taqsimot xaritalari 

tuzilib, natijalar eksperimental tadqiqot maôlumotlari bilan solishtirildi. 

Natijalar shuni koórsatdiki, yangi sxema boóyicha hisoblangan variantlarda 

umumiy kuchlanishlar kamaydi. Ishchi organ elementlaridagi kuchlanishlar va strela 

osma troslaridagi kuchlarning hisoblash natijalari ekskavator ishchi organi 

elementlarining ikkita joylashuv sxemasi uchun quyida keltirilgan. Har bir sxemada 

variantlar ikki  oyoqli tayanch konfiguratsiyasini oózgartirish orqali olingan. 
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1-rasm. ANSYS dasturi yordamida ekskavator ishchi uskunalarining 3D modeli 

 

Tadqiqot natijalari shuni koórsatdiki, ANSYS dasturi yordamida metall 

konstruktsiyalarining optimal yuklanish holati aniqlanishi mumkin. Bu model 

konstruksiyaviy elementlarning yuk koótarish qobiliyatini baholash uchun ishonchli 

vosita ekanligini koórsatadi. 

Tadqiqotdan xulosa qilish mumkinki, ANSYS dasturi yordamida ekskavator 

ishchi uskunalarining optimal parametrlarini aniqlash loyihalash bosqichida dinamik 

yuklamalarni kamaytirish va metall konstruktsiyalarining xizmat muddatini oshirish 

imkonini beradi. 

Tadqiqot natijalari shuni koórsatdiki, yangi sxema qoóllanganda maksimal 

kuchlanish 17% ga kamayadi, bu esa ekskavatorning umumiy ekspluatatsion 

samaradorligini oshiradi. Ushbu yondashuv kelajakda karyer ekskavatorlari 

konstruktivini takomillashtirish va resurs samaradorligini oshirish uchun qoóllanilishi 

mumkin. Kelgusidagi tadqiqotlarda dinamik yuklanishlarning kengroq modelini 

yaratish va ishchi uskunalarining real sharoitdagi taôsirini batafsil oórganish 

rejalashtirilmoqda. 
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The main mechanisms of single-bucket excavators include lifting, pressure 

(traction), rotary and running mechanisms, which have different types of loads during 

excavator operation. The operation of the lifting, pressure and rotary mechanisms is 

cyclical. The operation of the rotary mechanisms is associated with overcoming large 

moments of inertia of the rotating parts of excavators. If  we exclude short-term 

maneuvering operations with a bucket over the unloading site from the excavator 

operation cycle, then in calculations to determine the power of the drive motors of the 

lifting, pressure and rotary mechanisms, the cycle time can be divided into three periods: 

digging, turning the platform with a loaded bucket to the unloading site and turning the 

platform with an empty bucket into the face. 

Calculations have shown that the selected DEV-812 motor meets the requirements 

of the rotary mechanism. 

However, the DC motor has significant disadvantages: 

labor-intensive maintenance, unreliable brush device, the need for 

electromechanical conversion of electrical energy. 

An asynchronous motor with a squirrel-cage rotor, due to its simplicity, low cost, 

small dimensions, is widely used in unregulated drives of various machines used in 

industry. But the well-known disadvantages of this type of motor (lack of the ability to 

regulate the rotation speed, significant starting currents, low starting torque ratio, loss of 

slip energy and low power factor during starts and parametric control methods, lack of 

smoothness in the increase of the starting torque of the motor and a number of others) 

do not allow them to be used effectively and sharply limit  the scope of their application. 

The above disadvantages of an asynchronous motor can be eliminated by using 

frequency control. To regulate the frequency of the voltage supplied to the electric 

motor, a frequency converter is required. 

Semiconductor frequency converters used in AC electric drives are widely used. 

Semiconductor frequency converters are divided into two main groups: 

with direct coupling (DC); 

converters with an intermediate DC link (IC). 
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DC have smaller dimensions and weight, are more reliable in operation due to the 

absence of switching capacitors. IC provides a full  range of voltage frequency regulation 

and a smooth increase in frequency to 80-90 Hz. And they are also able to optimally use 

the engine in terms of its thermal characteristics. IC are used in electric drives that have 

high requirements for productivity, quality of regulation and other parameters. 

Based on the obtained data, we construct load and speed diagrams of the EKG-

5A excavatorôs rotary mechanism (fig. 1). 
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Fig. 1. Load and speed diagrams of the EKG-5A excavator's rotary  

mechanism 

 

The use of a frequency-controlled asynchronous electric drive ensures: 

Smooth regulation and high rigidity of mechanical characteristics, which allows 

speed regulation in a wide range; 

Efficiency of regulation, determined by the fact that the engine operates with 

small values of absolute slip, and losses in the engine do not exceed nominal values. 

Calculation of the electric drive of the ekg-5a single-bucket excavator rotation 

mechanism showed that the selected dev-812 engine meets the requirements of the 

rotation mechanism. however, the dc motor has significant drawbacks: labor-intensive 

maintenance, unreliable brush device, the need for electromechanical conversion of 

electrical energy. A replacement with an asynchronous motor with a squirrel-cage rotor 

of the 4A series, type 4A315M8UZ, is proposed. Due to its simplicity, low cost, and 

small dimensions, it is widely used in unregulated drives of various machines used in 

industry. But the well-known disadvantages of this type of engine (lack of the ability to 

regulate the rotation speed, significant starting currents, low starting torque ratio, loss of 

slip energy and low power factor during starts and parametric control methods, lack of 

smoothness in the increase of the starting torque of the engine, and a number of others) 

do not allow their effective use and sharply limit  the scope of their application. The 

elimination of the above-mentioned disadvantages of the asynchronous motor was 

achieved through the use of frequency control of the Universal-110 frequency converter. 
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Vʝntilyʘtʦr ish rʝjimini rʦtʦrning ʘylʘnish tʝzligini ʦózgʘrtirish usuli bilʘn 

mʦslʘshtirilmʘydigʘn vʝntilyʘtʦr qurilmʘlʘrdʘ ʘsinʭrʦn yʦki sinʭrʦn elʝktr yuritgchlʘri 

qʦóllʘnilʘdi. Ulʘrdʘn qʘysi birini tʘnlʘb ʦlish vʝntilyʘtʦrning istʝômʦl quvvʘtigʘ bʦgóliq. 

Istʝômʦl quvvʘt 100-150 kVt.gʘchʘ bʦólgʘn qurilmʘlʘrdʘ pʘst kuchlʘnishli 

(kuchlʘnish 380V) qisqʘ tutʘshgʘn rʦtʦrli ʘsinʭrʦn, 150-350kVt.gʘchʘ bʦólgʘn hʦllʘrdʘ 

esʘ pʘst kuchlʘnishli sinʭrʦn vʘ 350 kVt dʘn yuqʦri bʦólgʘndʘ kuchlʘnishi 6000 V, 

quvvʘti 400-1000 kVt bʦólgʘn ʉɼ, ʉɼʉ vʘ ʉɼɺ rusumli sinʭrʦn elʝktr yuritgichlʘr 

qʦóllʘnilʘdi. 

Buyurtmʘchining tʘlʘbigʘ kʦórʘ ɺʎ-31,5M vʘ ɺʎɼ-31,5M rusumli vʝntilyʘtʦr 

ʘsinʭrʦn elʝktryuritgichli mʘshinʘ vʝntilli kʘskʘd tizimi kʦórinishdʘgi yuritmʘ bilʘn 

jihʦzlʘnʘdi. ɺʎɼ-47 çʉʝʚʝʨè rusumli vʝntilyʘtʦr esʘ fʘqʘt ʘylʘnish tʝzligi 

ʦózgʘrtirilʘdigʘn ʘsinʭrʦn elʝktr yuritgichli mʘshinʘ vʝntilli kʘskʘd tizimidʘgi yuritmʘ 

bilʘn jihʦzlʘngʘn vʝntilyʘtʦrlʘrning ish rʝjimi rʦtʦrni ʘylʘnish tʝzligini ʦózgʘrtirish 

usuli bilʘn ʘmʘlgʘ ʦshirilʘdi. 

Vʝntilyʘtʦr qurilmʘning ish hʦlʘti quyidʘgi kʦórsʘtkichlʘr bilʘn tʘvsiflʘnʘdi: 

hʘvʦ bʦsimi vʘ uning hʘjmi; 

elʝktr yuritgich vʘ vʝntilyʘtʦr rʦtʦrlʘri pʦdshinniklʘrining hʘrʦrʘti; 

elʝktr yuritgich chʦólgóʘmi vʘ mʦylʘsh tizimidʘgi mʦyninghʘrʦrʘtlʘri; 

mʦyning bʦsimi vʘ uning miqdʦri. 

ʍʘvfsizlik qʦidʘlʘri kʦórsʘtmʘsi bʦóyichʘ kʦómir vʘ slʘnʝts shʘʭtʘlʘridʘ 

ishlʘtilʘdigʘn vʝntilyʘtʦr qurilmʘlʘrning unumdʦrlik vʘ zʦóriqmʘsi, uning nʦrmʘl vʘ 

rʝvʝrs (hʘvʦ yʦónʘlishini ʦózgʘrtirish) ish hʦlʘtlʘridʘ ʦólchʘnishi shʘrt. Buning uchun 

gʘzsiz bʦólgʘn shʘʭtʘlʘrdʘ dʝprʝssiʦmʝtr vʘ III -kʘtʝgʦriyʘgʘ kirʘdigʘn hʘmdʘ sʝrgʘz 
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shʘʭtʘlʘrdʘ ʦózi yʦzʘdigʘn dʝprʝssiʦmʝtr bilʘn hʘvʦ sʘrfini ʦólchʦvchi (ʨʘʩʭʦʜʦʤʝʪʨ) 

ʦórnʘtilʘdi. 

Unumdʦrlik vʘ zʦóriqmʘ uzluksiz rʘvishdʘ nʘzʦrʘt qilib turilʘdigʘn vʘ ikkitʘ (biri 

vʝntilyʘtʦr hʘmdʘ, ikkinchisi esʘ shʘʭtʘ dispʝchʝri ʭʦnʘsidʘ) ʦózi yʦzʘr 

dʝprissiʦmʝtrlʘr ʦórnʘtilgʘn vʝntilyʘtʦr qurilmʘlʘr mʘshinistsiz ekspluʘtʘtsiyʘ qilishgʘ 

ruʭsʘt etilʘdi. Ulʘrni ishini ʘvtʦmʘtlʘshtirish uchun hʦzirgi kundʘ ʋʂɸɺ-2 rusumli 

kʦmplʝkt ʘvtʦmʘtlʘshtirish vʦsitʘlʘri qʦóllʘnilmʦqdʘ[8-14]. 

Shʘʭtʘ shʘmʦllʘtish ventilyʘtʦri elektr yuritmʘsining ish rejimi ʘvtʦmʘtlʘshtirish 

chʦrʘ tʘdbirlʘri hʘqidʘgi teʭnik mʘᾷlumʦtlʘr, ʘsʦsʘn, ventilyʘtʦrning ishlʘshini 

mʘksimʘl sʘmʘrʘdʦrlikdʘ tʘᾷminlʘsh vʘ energiyʘ tejʘshgʘ qʘrʘtilgʘn bʦólishi kerʘk. Bu 

hʦldʘ, ventilyʘtʦrlʘrning ish rejimi ʘvtʦmʘtlʘshtirishning ʘsʦsiy mʘqsʘdlʘri 

quyidʘgichʘ bʦólʘdi: Ventilyʘtʦrning ishgʘ tushishi vʘ ʦóchishi shʘʭtʘni shʘmʦllʘtishgʘ 

bʦólgʘn ehtiyʦjgʘ ʘsʦsʘn ʘvtʦmʘtik rʘvishdʘ bʘjʘrilishi kerʘk. Buning uchun ishchi 

rejimlʘrgʘ mʦnitʦring qilib, turli sensʦrlʘr vʘ dʘtchiklʘr ʦrqʘli tegishli signʘllʘr qʘbul 

qilinʘdi; Ventilyʘtʦr ishlʘydigʘn pʘrʘmetrlʘr (mʘsʘlʘn, ishlʘshi uchun zʘrur bʦólgʘn 

hʘvʦ bʦsimi vʘ hʘrʦrʘti) ʘvtʦmʘtik tʘrzdʘ nʘzʦrʘt qilinʘdi vʘ iʭtiyʦriy hʦlʘtlʘrdʘ 

tʦóʭtʘtish yʦki ishgʘ tushirish meʭʘnizmi ʘmʘlgʘ ʦshirilʘdi; Ventilyʘtʦrlʘr elektr 

energiyʘsini tejʘsh mʘqsʘdidʘ ishlʘsh tezligini ʘvtʦmʘtik rʘvishdʘ ʦózgʘrtirʘ ʦlishi 

kerʘk. Mʘsʘlʘn, shʘʭtʘdʘgi hʘvʦ fluksining ʦózgʘrishigʘ qʘrʘb ventilyʘtʦrning ish tizimi 

yuqʦri yʦki pʘst tezlikkʘ ʦótish imkʦnigʘ egʘ bʦólishi kerʘk. Elektr yuritmʘsi vʘ 

ventilyʘtʦrning ish rejimi mikrʦkʦntrʦller yʦki PLK (Prʦgrʘmmʘlʘshtirilʘdigʘn Lʦgik 

Kʦntrʦller) ʦrqʘli ʘvtʦmʘtlʘshtirilʘdi, bu bilʘn uning ish rejimi ʦptimʘllʘshtirilishi 

mumkin; ventilyʘtʦrning ishishining hʘr qʘndʘy nʦmutʘnʦsibligi  (mʘsʘlʘn, 

ventilyʘtʦrning ʦrtiqchʘ yuklʘnishi, yʘngiliklʘr)gʘ ʘvtʦmʘtik signʘlizʘtsiyʘ tizimi ishgʘ 

tushishi vʘ shʘʭtʘ ʭʦdimlʘrigʘ yʦrdʘmchi signʘl berishi kerʘk. 

Ventilyʘtʦrning ishlʘsh jʘrʘyʦnidʘ teʭnik nuqsʦnlʘr vʘ mʦórlʘr mʦnitʦring 

qilinʘdi. ɸgʘr tizimdʘ teʭnik ʭʘtʦ yʦki ʘnʦmʘliy hʦlʘtlʘr kuzʘtilsʘ, ʘvtʦmʘtik 

diʘgnʦstikʘ tizimi ishgʘ tushishi vʘ yʦrdʘmchi tizimlʘrning ishini tʦóʭtʘtish yʦki ulʘrni 

tekshirishni tʘlʘb qilishi mumkin. 

Ventilyʘtʦrning vʘ bʦshqʘ elektr yuritmʘ uskunʘlʘrining ishlʘsh dʘvʦmidʘ 

prʦfilʘktik tekshirishlʘr ʦótkʘzilʘdi, bu ʘvtʦmʘtik tʘrzdʘ vʘ mʘᾷlum bir dʘvrlʘrdʘ 

bʘjʘrilʘdi. Bu vʘqtdʘ sizib chiqishlʘr, zʘrbʘ yʦki mʘksimʘl hʘrʘkʘtlʘngʘn vʘqtlʘr 

ʘniqlʘnib, ventilyʘtʦrlʘrdʘn fʦydʘlʘnishning sʘmʘrʘdʦrligi ʦshirilʘdi. 

Ventilyʘtʦrlʘr vʘ bʦshqʘ tizimlʘrning ishlʘsh shʘrʦiti hʘmdʘ shʘʭtʘdʘgi hʘvʦ 

ʘrʘfʘsining reʘl vʘqtdʘ mʦnitʦring qilinishi. Bu simulyʘtsiyʘ usullʘri ʦrqʘli mʘksimʘl 

sʘmʘrʘdʦrlik vʘ energiyʘ tejʘshgʘ erishish. Shʘʭtʘ hʘvʦsi vʘ ʘtmʦsferʘsigʘ zʘrʘrsiz 

tʘᾷsir qilish mʘqsʘdidʘ, ventilyʘtsiʦn tizimlʘr fʘʦliyʘtining ekʦlʦgik kʦórsʘtkichlʘri 

(mʘsʘlʘn, ʘtmʦsferʘgʘ gʘz chiqishlʘri) nʘzʦrʘt qilinʘdi.  

Shuningdek, energiyʘ sʘrfini kʘmʘytirish uchun ventilyʘtʦrlʘrning mʘksimʘl 

sʘmʘrʘdʦrligi mʦnitʦring qilinʘdi. Ventilyʘtʦrlʘrning ish rejimi ʘvtʦmʘtlʘshtirish tizimi 

shʘʭtʘdʘgi bʦshqʘ muhʘndislik tizimlʘri (mʘsʘlʘn, yʦrdʘmchi nʘsʦslʘr, issiqlik 

ʘlmʘshtirgichlʘr vʘ bʦshqʘlʘr) bilʘn integrʘtsiyʘlʘshishi lʦzim. Bu shʘʭtʘ hʘvʦsi vʘ 

ventilyʘtsiʦn tizimining tʦóliq kʦórsʘtkichlʘrigʘ ʘsʦslʘngʘn, muvʦzʘnʘtlʘngʘn 

bʦshqʘrishni tʘᾷminlʘydi. 
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Ushbu maqolada konlarda ishlatilayotgan tasmali konveyer tasmalarini xizmat 

muddatini oshirish va yirtilishini  nazorat qilish, taômirlash ishlariga sarflanadigan vaqtni 

kamaytirish ishlari keng tahlil qilindi. Konveyer tasmalarida boóylama yirtilishlarni 

aniqlash uchun ultrotovushli, lazerli, termal tasvirlagich, mexanik tarzda ishlovchi 

nazorat qurilmalaridan foydalanish boóyicha taxlillar olib borilgan. 

Konveyer tasmalarida boóylama yirtilishlarni aniqlash uchun dunyoda har xil  

turdagi qurilmalardan foydalanib kelinmoqda. Ulardan ultrotovushli, lazerli, termal 

tasvirlagich, mexanik tarzda ishlovchi nazorat qurilmalaridan foydalanish mumkin va 

boóylama yirtilishlarni hamda yuqorida keltirilgan omillarni bartaraf etish uchun 

konveyer tasmasini nazorat qiluvchi qurilmalar yordamida konveyerni oóz vaqtida 

toóxtatish lozim boóladi. 

Tasmani boóylama yirtilishini  mexanik nazorat qurilmasi konstruktiv sxemasi 

ishlab chiqildi (1-rasm). Konstruktiv sxema 1-konveyer koóndalang pastki ramasi 

(konveyerda mavjud); 2- chegara kaliti (kontsevik); 3-shipilka; 4-pals; 5-koóndalang 

metall list; 6,7-vtulka; 8,16-shiplintovka; 9-metall richak; 10-poólat list (plastina); 

11,12-kronshteynlar; 13,14,15,17-bolt va gaykalardan iborat. 

Muruntau karyerining Davriy uzliksiz transport uchastkasiga qarashli KL-3 

tasmali konveyeriga tasmani boóylama yirtilishini  nazorat qiluvchi qurilma konveyerni 

pastki boósh turgan shaxobchasi ustiga oórnatildi (1-rasm). 1 konveyerning koóndalang 

ramasiga 10 poólat list (plastina) va 11, 12 kronshteynlar payvandlanadi. Poólat listga 2 

chegara kaliti (kontsevik) mahkamlanadi. Kronshteynlarga 3 shipilka oórnatilgan boólib 

15 gayka yordamida 5 koóndalang metall listni yuqoriga koótarib yoki pastga tushirib 

sozlash mumkin. 2 chegara kaliti (kontsevik) ning richagi vertikal holda 5 koóndalang 

metall listga tegib turadi. Togó jinsi 5 koóndalang metall listga tegib 15-200 burchak 
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ostida burilganida 2 chegara kaliti (kontsevik) ishga tushib konveyerni toóxtatishi 

taminlandi. 

 

a  b  

1-rasm. Tasmani boóylama yirtilishini  mexanik nazorat qiluvchi  qurilma : 

a-konstruktiv sxemasi, b-ishlab chiqilgan qurilma; 1-konveyer koóndalang ramasi; 2- 

chegara kaliti (kontsevik); 3-shipilka; 4-pals; 5-koóndalang metall list; 6,7-vtulka; 8,16-

shiplintovka; 9-metall richak; 10-poólat list (plastina); 11,12-kronshteynlar; 13,14,17-

bolt va gaykalar; 15-gayka 

 

Yuqorida keltirilgan nazorat datchiklaridan foydalangan holda tasmani boóylama 

yirtilishlarni nazorat qilish uchun bu qurilmalarni sifati, arzonligi, oórnatish qulayligi, 

oólchovlarda xatoliklar boólmasligi, chang va boshqa tashqi omillarga bardoshli boólishi 

bilan bir-biridan ajralib turishi hamda qurilmani tayyorlash va oórnatish oson, taômirlash 

paytida konveyerga, ishchilarga halaqit bermasligi, narxining arzonligi hamda 

maxalliylashtirish mumkin boólishi lozim. Shularni inobatga olib mexanik tarzda 

nazorat qiluvchi qurilmadan foydalanish arzon, changga bardoshli, maxalliylashtirish 

mumkinligi hamda aniq ishlashi bilan samarali boóldi. 

 

Adabiyotlar  roóyxati 

1. Atakulov L. N., Khaidarov Sh. B., Istablaev F. F., Narzullaev B. Sh. 

Investigation of an alternative method of connecting rubber cord belts // Achievements, 

problems and modern trends in the development of the mining and metallurgical 

complex: proc. of the IX Int. Sci.-Techn. Conf. ï 2017. 

2. Atakulov L. N., Haydarov Sh. B. Distribution analysis of conveyor roller 

tension // The American Journal of Engineering and Technology. ï Las Vegas (USA), 

2021. ï P. 81ï89. 

3. Hou C., Qiao T., Zhang H., Pang Y., Xiong X. Multispectral visual detection 

method for conveyor belt longitudinal tear // Measurement: Journal of the International 

Measurement Confederation. ï 2019. ï Vol. 143. ï P. 246ï257. 

4. Polvonov N. O., Atakulov L. N. Method of conveyor belts jointing when using 

special vulcanization compounds // ISJ Theoretical & Applied Science. ï 2021. ï No. 

08 (100). ï P. 17ï21. 



ɻʝʦʣʦʛʠʷ, ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚ ʠ ʧʨʠʤʝʥʷʝʤʦʛʦ ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

 

88 

 

5. Atakulov L. N., Haydarov Sh. B., Ochilov Kh. B., Gaffarov A. A. Application 

of the scheme of effective conveyor transport in the conditions of Daugiztau quarry // 

Technical Science and Innovation. ï 2021. ï No. 2. ï P. 74ï86. 

 

 

TɽʍNʆLʆGIK RUDɸ ZʆNɸLɸRINI KʆMPLɽKS 

ʆóZLɸSHTIRISHDɸ YUK  ʆQIMLɸRINI SHɸKLLɸNTIRISH TAHLILI  

 

Maxmudov A., Maxmudov Sh.A., Xudoyberdiyev L.N. 
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Dunyʦdʘ tʝʭnʦlʦgik rudʘ zʦnʘlʘrigʘ ʭʦs bʦólgʘn ʦmillʘrni hisʦbgʘ ʦlib ochiq kʦn 

ishlarida tʘshilʘdigʘn yuk ʦqimlʘri gʝʦlʦgik shʘrʦitlʘrni, rudʘ tʘnʘlʘrining jʦylʘshishini 

vʘ ulʘrni qʘzib ʦlishning kʦn-tʝʭnʦlʦgik ʭususiyʘtlʘrini, hʘmdʘ yʝtkʘzib bʝrish uchun 

tʝʭnʦlʦgik ʦqim sʭʝmʘsidʘgi ʘsʦsiy bʝlgilʦvchi ʦmillʘrni hisʦbgʘ ʦlish ustidʘ 

tʘdqiqʦtlʘr ʦlib bʦrilmʦqdʘ. 

Ochiq kon ishlarida bir nechta ruda qazib olish korxonalaridan qʘytʘ ishlʘsh 

kʦrʭʦnʘsining rudʘ ʦmbʦrigʘ tʘshqi rudʘ ʦqimlʘri uchun ʦptimʘl lʦgistik tizimlʘrni 

shʘkllʘntirish bʦóyichʘ tʝʭnik yʝchimlʘrni ishlʘb chiqish. 

Tʘdqiqʦtlʘr jʘrʘyʦnidʘ nʘzʘriy umumlʘshtirish vʘ sʘnʦʘt shʘrʦitidʘ 

ʝkspʝrimʝntʘl tʘdqiqʦtlʘr, ʦltin qʘzib ʦlish zʦnʘsining tʘshqi trʘnspʦrti lʦgistikʘ 

tizimini mʘtʝmʘtik mʦdʝllʘshtirish vʘ muhʘndislik  hisʦblʘsh usullʘri, kʦmpyutʝrdʘ 

dʘsturlʘsh usuli vʘ jʘrʘyʦnning sʘmʘrʘli pʘrʘmʝtrlʘrini hisʦblʘsh, rudʘ yʝtkʘzib bʝrishni 

chiziqli dʘsturlʘsh simplʝʭ usuli, shuningdʝk mʘtʝmʘtik stʘtistikʘ usuli vʘ tʘdqiqʦt 

nʘtijʘlʘrining kʦrrʝlyʘtsiʦn tʘhlili qʦóllʘnilgʘn. 

Tʘdqiqʦtlʘr jʘrʘyʦnidʘ NKMK ɸJ yirik kʦn qʘzish vʘ qʘytʘ ishlʘsh kʦmplʝkslʘri 

kʦnlʘrining ʘsʦsiy ʦmillʘrini vʘ ʦltin qʘzib ʦlish zʦnʘlʘri rudʘlʘrini qʘytʘ ishlʘsh 

qʦbiliyʘtini umumlʘshtirish nʘtijʘsidʘ, ulʘr çQʘzib ʦlish - tʘshish - qʘytʘ ishlʘshè 

sifʘtidʘ tizimlʘshtirildi vʘ yʘkuniy nʘtijʘ qʘzib ʦlish, tʘshish vʘ qʘytʘ ishlʘsh 

bʦsqichlʘridʘ bʘrchʘ ʭʘrʘjʘtlʘrni hisʦbgʘ ʦlgʘn hʦldʘ tʘrkibidʘ ʦltin sʘqlʦvchi pʘst 

sulfidli rudʘlʘrni qʘytʘ ishlʘshning ʦptimʘl sʭʝmʘlʘri ʘniqlʘndi. 

Ushbu yʦndʘshuv kʦn sʘnʦʘti kʦrʭʦnʘlʘrining trʘnspʦrt lʦgistikʘsini tʘdqiq 

qilishdʘ kʦn ishlʘb chiqʘrishining yʘgʦnʘ mʘshinʘ-tʝʭnʦlʦgik jʘrʘyʦnining ʘjrʘlmʘs 

qismi sifʘtidʘ jʘrʘyʦnlʘr mʦdullʘrining ʦózʘrʦ bʦgóliq bʦógóini sifʘtidʘ qʘrʘlʘdi, 

rudʘning sifʘtini shʘkllʘntirish ichki vʘ tʘshqi lʦgistikʘ yuk ʦqimlʘridʘ qismʘn hʘl 

qilinʘdi.  

ʆptimʘllʘshtirilgʘn pʘrʘmʝtrlʘr - ʝkspluʘtʘtsiʦn ʭʘrʘjʘtlʘr bʦólib, u hʘm lʦgistikʘ 

tizimini bʦshqʘrishning sʘmʘrʘdʦrligi mʝzʦni hisʦblʘnʘdi. Nʘtijʘdʘ, qʘytʘ ishlʘsh 

kʦrʭʦnʘlʘrining  ishlʘb chiqʘrish quvvʘtlʘri, hʘmdʘ shʘʭtʘlʘr, kʘryʝrlʘr vʘ tʝʭnʦgʝn 

rudniklʘr yillik  ish unumdʦrligi vʘ rudʘ sifʘti bʦóyichʘ tʘqsimʦti mʝtʘll uchun vʘqt 

birligidʘ dirʝktiv tʦpshiriqlʘr bilʘn bʝlgilʘnʘshi ʘniqlʘndi (1-rʘsm).  

Tʘdqiqʦt jʘrʘyʦnidʘ rudʘni qʘzib ʦlish vʘ qʘytʘ ishlʘsh tʝʭnʦlʦgiyʘsini 
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bʝlgilʦvchi ʘsʦsiy ʦmillʘrni tizimlʘshtirish vʘ tʘrkibiy qismlʘrining sifʘti hʘr ʭil bʦólgʘn 

rudʘ mʘssʘlʘrini qʘzib ʦlish, tʘshish vʘ bʦyitish uchun tʘyyʦrlʘshning prinsipiʘl sʭʝmʘsi 

ishlʘb chiqilgʘn (2-rʘsm).  

  
1-rʘsm. Kʦn ishlʘrini  

bʝlgilʦvchi ʘsʦsiy ʦmillʘrni  

tizimlʘshtirish 

2-rʘsm. Turli  ʭil  tʘrkibgʘ vʘ sifʘtgʘ 

ʝgʘ bʦólgʘn rudʘ mʘssʘlʘrini  qʘzib ʦlish, 

tʘshish vʘ bʦyitish uchun tʘyyʦrlʘshning 

prinsipiʘl sʭʝmʘsi 

 

Kʦn kʦrʭʦnʘlʘrining funksiʦnʘl fʘʦliyʘti dʘstlʘb lʦgistikʘ - kʦnning ʘsʦsiy vʘ 

yʦrdʘmchi yuk ʦqimlʘrini shʘkllʘntirish uchun ishlʘb chiqʘrish fʘʦliyʘtini rʝjʘlʘshtirish, 

bʦshqʘrish vʘ nʘzʦrʘt qilish tʘmʦyillʘri ʘsʦsidʘ qurilgʘn. Tʘdqiqʦtlʘrdʘ tʝʭnʦlʦgik rudʘ 

zʦnʘlʘridʘ ishlʘtilʘdigʘn ʘsbʦb-uskunʘlʘrni, shu jumlʘdʘn kʘryʝr trʘnspʦrt vʦsitʘlʘrini 

tʝʭnik ʝkspluʘtʘtsiyʘ qilishdʘ sʝzilʘrli vʘqt yʦóqʦtishlʘri mʘvjudligini ʘniqlʘndi vʘ 

tizimlʘshtirildi. 

Trʘnspʦrt lʦgistikʘ tizimi ish sʘmʘrʘdʦrligini ʦshirish, murʘkkʘb rʝlyʝf shʘrʦitidʘ 

trʘnspʦrt uskunʘsidʘn fʦydʘlʘnish ishʦnchliligini ʦshirish vʘ ʘtrʦf-muhitgʘ yʝtkʘzilgʘn 

zʘrʘrni kʘmʘytirish uchun ʘsʦs hisʦblʘnʘdi. 

Qʘzib ʦlish vʘ qʘytʘ ishlʘsh tʝʭnʦlʦgiyʘsining sʘmʘrʘdʦrligi vʘ 

tʘkʦmillʘshgʘnlik dʘrʘjʘsi mʘssivdʘn rudʘ ʘjrʘtib ʦlish kʦʝffitsiyʝnti vʘ rudʘ 

mʘssʘsidʘn fʦydʘli kʦmpʦnʝntlʘrni ʘjrʘtib ʦlish kʦʝffitsiyʝnti bilʘn bʘhʦlʘnʘdi vʘ 

ʭʦmʘshyʦning sifʘt pʘrʘmʝtrlʘrini tʘrtibgʘ sʦluvʩhi bʦógóin sifʘtidʘ trʘnspʦrt ishining 

lʦgistikʘ tizimi hʘm hisʦblʘnʘdi. 
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pʘrʘmʝtrlʘrini hisʦblʘsh mʝtʦdikʘsi. ï Nʘvʦiy, 2024-yil.  ï 31 b. 

3. Mʘkhmudʦv ɸ., Mʘkhmudʦv Sh., Khudʦybʝrdiyʝv L.N., Rʘkhmʦnʦv I. 
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Currently, the process of developing a mine project is the most complex process, 

the term of service of the mine is directly related to the correct selection of the design of 

the mine, taking care of technical economic indicators and work. slash in this article 

consists in choosing the most effective method in the design of the Tebinbulok mine, 

and çCareer designè is one of the most relevant treats for specialists in open-pit mining 

of mineral deposits. We are confident that the correct design of the mine through this 

article will  ensure safe and economical extraction, while ensuring maximum resource 

savings and storage. 

Quarries are dynamic objects, opening work and mining loading transport work 

develop in an interconnected field, as a result of which , as a result of the increase in 

mining conditions, the volume of quarrying work, the values of the parameters of 

transport communications and other factors change every year. 

Fundamentals of the Design of Mining Enterprises Using Mathematical Methods. 

At the end of the 19th ï beginning of the 20th centuries, significant contributions 

to the development of mining enterprise design were made by scientists such as M.M. 

Protodyakonov, A.A. Skochinsky, A.M. Terpigorev, and L.D. Shevyakov. The first 

works on the theory of quarry design date back to the 1930sï1940s, when the quarries 

of the Krivoy Rog iron ore basin reached depths of 80ï115 meters, and the issue of 

transitioning to underground mining methods arose. 

During this period, mining engineers such as M.I. Goberman published a series 

of articles. S.I. Pilyavsky and others proposed analytical methods for determining quarry 

boundaries and studying the factors that influence the efficiency of open-pit mining. 

The development of quarry design theory in the 1940sï1950s is associated with 

the names of N.V. Melnikov, V.V. Rzhevsky, V.S. Khokhryakov, M.G. Novozhilov, 

and others. Special attention was given to the works of V.V. Rzhevsky and A.I. 

Arsentyev, which introduced a dynamic approach to quarry design ï namely, the 

economic evaluation of technical solutions with consideration of the time factor. 

At present, with the advancement of computer technologies, up to 90% of design 

work has been automated. 

mailto:embergenovallabergen2@gmail.com
mailto:o_hayitov@mail.ru
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Fig. 1. Tebinbuloc mine reserve 

 

World achievements in the field of Mechanical Engineering make it possible to 

ensure a high level of mechanization of profitable mining operations in the quarry, and 

with modern means of Information Management, collection, processing and 

transmission, to effectively control technological processes in optimal modes with a high 

level of reliability. 

Design is a complex creative process that requires a lot of knowledge and 

experience, the ability to make sound decisions. This is because each decision requires 

a large number of factors to be taken into account, and the results of the decisions 

directly or directly affect the safety of mining operations, economic efficiency and the 

social conditions of workers. In complex natural conditions, the design of a mining 

enterprise requires çmining artè. In the design process, it is necessary to set the 

parameters and determine the values of their quantities. As an example, the following 

parameters can be given: the size of the quarry mine, the volume of reserves, the volume 

of losses in reserves during the operation of the mine, the procedure for mastering the 

mining front, calendar volumes of cleaning and cleaning. mining operations, parameters 

of the elements of the production system, technical and technological descriptions of 

mining transport equipment, features of technological flows and useful mining opening 

Systems, volumes of landfill deposits, areas of land plot boundaries, etc. The definition 

of each parameter is strictly related to almost all career parameters. For example, the 

choice of drilling and loading equipment affects the height of the excavated horizons, 

the slope of the working Board of the quarry, the parameters of drilling and blasting 

work, mining technology, etc. 

In the general case of design, the designer is explained by the fact that he has all 

the initial data (Geological, climatic, economic, etc.), has a certain level of reliability 

and is implemented, as mentioned above. Decisions made take a long time. In certain 

situations, there is no pre-prepared algorithm for solving some problems, and therefore 

the çartè of the designer is required to make independent subjective decisions. In 

general, the design of a mining enterprise consists in successively approaching optimal 

solutions through a series of calculations that gradually narrow the range of changes in 

the desired value or the number of possible solutions (çapproaching realityè). In the 

design process, almost all methods used to obtain accurate and reliable results are used: 

statistical, analytical, graphic, graphic-analytical, energy, mathematical or physical 

modeling, technical-economic analysis and the method of options. 

Studied Reserve 

Approximate Reserve 

 

Measured Reserve 
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The statistical method consists in using reporting (statistical) data or observational 

data to select important parameters. This method is very widely used in the design of a 

career similar to a career operating under similar conditions. Often statistical method 

development systems, opening systems,  

the parameters that characterize the productivity of equipment and workers are 

used to determine the importance of certain economic indicators, etc. 

Mathematical processing of statistical data is carried out in the following order: 

the maximum number of observations is determined, a one-dimensional statistical 

analysis is carried out, which allows you to select the most çstrongè factors and 

eliminate çweakè ones. Processing ends with a multidimensional analysis aimed at 

constructing mathematical or economic-mathematical models of the phenomenon or 

process under study. The statistical method is used in conjunction with other methods 

for solving design problems. 

The advantages of the statistical method are sufficient reliability of the initial data 

and the specificity of the results obtained. The disadvantage of this method is that they 

reflect the past results of design decisions and the practice of using quarries, which does 

not allow to reflect the predicted progress of the organization of Technology, 

Technology and production in the project of future mining operations. 

The analytical method is used in the design process in all cases where there are 

mathematical correlations between the parameters that determine them. The analytical 

method is based on the study of the existing correlations between the parameters under 

study and the costs taken as a criterion of optimality. Therefore, the functional 

correlations between the parameters under study and the criterion of optimality should 

be as clear as possible, taking into account all the influencing factors. Due to the 

complexity of the phenomena under study, an analytical method of solving problems is 

used in the design of mining enterprises: first, when the number of active and 

qualitatively determined factors is limited, and ignoring the influence of factors not 

taken into account, proves their existence. irrelevance; secondly, y=f(x) is a continuous 

function when a functional connection can be established between any value represented 

by the formula and certain parameters, and f(x). Solving problems when working with 

cost parameters often has to determine the maximum or minimum of the function. The 

advantage of the method is the simplicity of calculations, the abundance of solutions, 

especially when using computer technology and the accuracy of the results obtained 

with reliable initial data. The disadvantage of the analytical method is the impossibility 

of introducing parameters describing the natural conditions of deposits of minerals that 

change in time and space into analytical dependencies. 

Graphical method. It is used to select and justify the direction of development of 

the mining front at the boundaries of the mining site in the design of the main parameters 

of quarries, especially in the analysis of the mine. The method is based on the method 

of mining geometric analysis.  

The advantage of the graphical method is the clarity and reliability of design 

solutions. The disadvantage is the high complexity of graphic work, but the need to 

graphically build solutions on paper with the use of computers currently provided with 

practical applications for deposit analysis disappears, which makes it possible to 
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consider. to improve the accuracy and reliability of all possible options, design plans for 

the development of a short-time mining facade.  

In the design of the graphic-analytical method, it is used in cases where the initial 

data for calculations is obtained as a result of graphic constructions on geological and 

topographic materials. The advantages and disadvantages of this method are 

accumulated by their components.  

The energy method belongs to the analytical group, but stands out in the design 

of mining enterprises, since the development of mineral deposits is the most energy-

intensive production process. It is based on taking into account the work performed in 

mining production processes in physical units. The calculation of energy costs (physical) 

allows you to choose options with lower values and, therefore, the most economical 

solution.  

The advantage of the method is the ability to take into account the natural 

properties of the mine, the technical parameters of the equipment used and the 

technology of mining, which makes it possible to quantitatively assess the solution 

options under specific mining conditions. 

The method of mathematical modeling is used in the analysis of deposits, in the 

calculation of reserves, in the selection of transport and in other sections of the project, 

for which mathematical models for exposures are compiled and debugged. The great 

advantage of this method is the ability of the computer to perform a large amount of 

accounting work in a short time due to its speed. It allows you to consider a large number 

of options, providing a high level of reliability in decisions made on a competitive basis. 

The design method using full -scale experiments is based on the use of the results 

of experimental work in the project. Natural experiments are the basis for building a 

project (especially for conditions in which information is needed, which can only be 

obtained through Special Studies or surveys). 

The advantages of the method are accuracy and less labor intensity compared to 

other methods. 

The method of economic-mathematical modeling is based on mathematical 

methods and computer technologies, which not only reduce the complexity of 

calculations, but also provide qualitatively new opportunities for putting and solving 

open-source development problems. 

By comparing possible options, the method allows you to make rational decisions 

that determine the effectiveness of production. In design, this method is used to justify 

decisions and obtain the resulting technical and economic indicators. 

The most common in the design of the method of options. Its essence lies in the 

fact that to solve important problems, several, and sometimes all possible options are 

considered, which are compared with each other by some criterion, but ultimately by 

economic indicators.  

The method of variants is used in combination with analytical, statistical and other 

methods. 

 The advantage of the method is its objectivity; the disadvantage is high labor 

intensity. However, when using computer programs, this drawback is eliminated. 

In conclusion, the establishment of a career takes a lot of time to develop large 
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capital investments, construction and production capacities. In the process of use, the 

mining enterprise requires large working capital. These circumstances create difficulties 

in choosing an option with lower capital costs, construction time, and operating costs. 

In addition, when designing a quarry, it is necessary to take into account some features 

inherent in the open-pit mining of a mineral deposit, in particular: the effect of the 

limitation conditions of open-pit mining, first of all, the cleaning ratio; increasing costs 

with the development of the mining front; complication of mining-geological conditions 

with the depth of The design of a particular quarry reflects not only the technical 

indicators of construction and use, but also the main economic results of development, 

which makes it possible to evaluate and compare this enterprise with other existing or 

designed quarries according to certain technical and economic indicators. 

These indicators include:  

Types of minerals that are mined in the quarry and economically possible 

production capacity for the production of minerals (million tons per year or million m3 

per year); construction deadlines until the first stage is launched and the full  project 

capacity is reached; total, operational and capital unit costs until the first turn of the 

quarry is launched and its development of; 

additional capital costs for the development of the territory (according to the 

development stages), which are not directly included in the estimates of the construction 

of the Quarry (roads, housing stock, power plants, ports, railway stations, water pipes, 

etc.); the total cost of mined minerals (according to the main stages of mining work) and 

the cost of use for; 

labor productivity in relation to the main stages of mining work (in tons of 

minerals per worker per month). In all cases of evaluating design solutions, the final 

result is usually the permissible and approximate value of the mineral from the 

consumer, which determines the amount of profit. 

When comparing individual quarries, it should be taken into account that the 

named minerals mined in different quarries, as a rule, have different quality and value. 

Therefore, the main economic indicators of the quarry are calculated not only by çraw 

oreè, but also by the results of its processing at a stage when the quality and value of a 

particular quarry product is comparable to the products of other mining enterprises. 

Mining enterprises should be profitable, that is, ensure that the income of the 

product sold exceeds the costs associated with the extraction and processing of raw 

materials. However, in some cases, if  it is necessary to mine scarce materials under 

unfavorable natural conditions, production costs at certain periods of the existence of 

the enterprise may exceed the income from the sale of the product. In this case, the state 

can set a subsidy to eliminate the difference between expenses and income. 
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1. ɻʝʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ: ɸʥʛʨʝʥʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʠʤʝʝʪ ʩʣʦʞʥʦʝ 

ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ. ʅʝʦʜʥʦʨʦʜʥʦʩʪʴ ʠ ʩʢʣʘʜʯʘʪʦʩʪʴ ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʦʚ, 

ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʜʘʚʣʝʥʠʝ ʧʦʜʟʝʤʥʳʭ ʚʦʜ 

ʦʢʘʟʳʚʘʶʪ ʩʝʨʴʝʟʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʛʦʨʥʳʝ ʨʘʙʦʪʳ. ʕʪʠ ʬʘʢʪʦʨʳ ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʜʦʙʳʯʠ ʠ ʚʳʙʦʨʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

2. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ: ʆʙʦʨʫʜʦʚʘʥʠʝ, ʠʩʧʦʣʴʟʫʝʤʦʝ ʜʣʷ ʙʫʨʝʥʠʷ, 

ʚʟʨʳʚʥʳʭ ʨʘʙʦʪ, ʧʦʛʨʫʟʢʠ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ, ʜʦʣʞʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. ʉʦʩʪʦʷʥʠʝ ʠ ʥʦʚʠʟʥʘ ʵʢʩʢʘʚʘʪʦʨʦʚ, ʢʦʥʚʝʡʝʨʦʚ, 

ʛʨʫʟʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʜʨʫʛʦʛʦ ʪʝʭʧʘʨʢʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʥʘ ʩʢʦʨʦʩʪʴ 

ʜʦʙʳʯʠ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʝʭʥʠʢʠ ʟʘʚʠʩʠʪ ʦʪ ʝʝ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ, ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʤ 

mailto:ergasheva825@gmail.com
mailto:emilezapparov2002@gmail.com
mailto:yakuntsovartyom@gmail.com


ɻʝʦʣʦʛʠʷ, ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚ ʠ ʧʨʠʤʝʥʷʝʤʦʛʦ ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

 

96 

 

ʫʩʣʦʚʠʷʤ. ʊʘʢʞʝ ʚʘʞʥʳ ʧʘʨʘʤʝʪʨʳ ʙʫʨʦʚʟʨʳʚʥʳʭ ʨʘʙʦʪ, ʦʨʛʘʥʠʟʘʮʠʷ 

ʦʪʚʘʣʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʢʦʥʪʨʦʣʴ ʟʘ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʙʦʨʪʦʚ. 

3. ʆʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʠ ʩʦʮʠʘʣʴʥʳʝ ʬʘʢʪʦʨʳ: ʇʨʘʚʠʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ 

ʪʨʫʜʘ, ʩʦʙʣʶʜʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʪʝʭʥʠʢʝ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʚʘʣʠʬʠʢʘʮʠʷ ʨʘʙʦʯʝʛʦ 

ʧʝʨʩʦʥʘʣʘ, ʫʩʣʦʚʠʷ ʪʨʫʜʘ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʣʦʛʠʩʪʠʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ï ʚʩʝ ʵʪʠ 

ʬʘʢʪʦʨʳ ʩʧʦʩʦʙʩʪʚʫʶʪ ʦʙʱʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ʅʘʣʠʯʠʝ 

ʵʬʬʝʢʪʠʚʥʦʡ ʣʦʛʠʩʪʠʢʠ ʠ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ; ʉʦʮʠʘʣʴʥʳʝ 

ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʙʦʪʥʠʢʦʚ, ʚʢʣʶʯʘʷ ʞʠʣʴʸ, ʧʠʪʘʥʠʝ, ʤʝʜʠʮʠʥʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ. 

ʉʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʢ ʵʪʠʤ ʚʦʧʨʦʩʘʤ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪ ɹ

ʘʚʘʨʠʡʥʦʩʪʴ ʠ ʧʦʚʳʩʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʧʨʦʮʝʩʩ ʜʦʙʳʯʠ ʫʛʣʷ ʥʘ ɸʥʛʨʝʥʩʢʦʤ 

ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʥʦʛʦʛʨʘʥʥʫʶ ʠ ʩʣʦʞʥʫʶ ʩʠʩʪʝʤʫ, ʜʣʷ 

ʢʦʪʦʨʦʡ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʛʣʫʙʦʢʠʡ ʘʥʘʣʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ɺʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʢʘʜʨʦʚ, 

ʘ ʪʘʢʞʝ ʫʣʫʯʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʤʦʛʫʪ ʩʫʱʝʩʪʚʝʥʥʦ 

ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʦʙʳʯʠ. ʇʨʦʮʝʩʩ ʦʪʢʨʳʪʦʡ ʜʦʙʳʯʠ ʫʛʣʷ ʥʘ ɸʥʛʨʝʥʩʢʦʤ 

ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʫʶ ʩʠʩʪʝʤʫ, ʥʘ ɻ ʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʪʦʨʦʡ 

ʚʣʠʷʶʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʝ ʬʘʢʪʦʨʳ. ʂʦʤʧʣʝʢʩʥʦʝ ʠʟʫʯʝʥʠʝ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʚʥʝʜʨʝʥʠʝ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʤʦʜʝʨʥʠʟʘʮʠʷ 

ʪʝʭʥʠʢʠ, ʫʣʫʯʰʝʥʠʝ ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʠ ʩʦʙʣʶʜʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʜʘʨʪʦʚ 

ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʛʣʝʜʦʙʳʯʠ. 

ʈʘʮʠʦʥʘʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʫʧʨʘʚʣʝʥʠʶ ʵʪʠʤʠ ʘʩʧʝʢʪʘʤʠ ʧʦʟʚʦʣʠʪ ʥʝ ʪʦʣʴʢʦ 

ʫʚʝʣʠʯʠʪʴ ʦʙʲʝʤʳ ʜʦʙʳʯʠ, ʥʦ ʠ ʦʙʝʩʧʝʯʠʪʴ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʫʛʦʣʴʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʨʝʛʠʦʥʘ. 
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ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀɽ ʊɽʍʅʆʃʆɻʀʀ ʈɸɿʈɸɹʆʊʂʀ ʈʋɼʅʓʍ 

ʄɽʉʊʆʈʆɾɼɽʅʀʁ ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ɼʆʇʆʃʅʀʊɽʃʔʅʓʍ 

ʄɽʈʆʇʈʀʗʊʀʁ ʇʆ  ʋʇʈɸɺʃɽʅʀʖ ɻʆʈʅʓʄ ɼɸɺʃɽʅʀɽʄ ɺʆʂʈʋɻ 

ʆʏʀʉʊʅʓʍ ɺʓʈɸɹʆʊʆʂ. 
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ʈʘʩʩʤʦʪʨʝʥ ʘʥʘʣʠʟ ʧʦʚʳʰʝʥʠʷ ʧʦʪʨʝʙʣʝʥʠʷ ʟʦʣʦʪʘ ʚ ʤʠʨʝ. 

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤ ʨʘʟʨʘʙʦʪʢʠ ʩ ʟʘʢʣʘʜʢʦʡ ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, 

ʧʫʪʠ ʩʥʠʞʝʥʠʷ ʟʘʪʨʘʪ ʥʘ ʠʥʝʨʪʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʩʥʠʞʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʜʦʙʳʯʠ 

ʜʨʘʛʦʮʝʥʥʳʭ ʨʫʜ  

 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ World Gold Council (WGC), ʧʦ ʠʪʦʛʘʤ ʯʝʪʚʝʨʪʦʛʦ ʢʚʘʨʪʘʣʘ 

2022 ʛʦʜʘ ʩʧʨʦʩ ʥʘ ʟʦʣʦʪʦ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʚʳʨʦʩ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʤ ʞʝ 

ʧʝʨʠʦʜʦʤ 2021 ʛʦʜʘ ʥʘ 17%, ʜʦ 1337,4 ʪʦʥʥʳ. ʇʦʪʨʝʙʣʝʥʠʝ ʦʢʘʟʘʣʦʩʴ 

ʤʘʢʩʠʤʘʣʴʥʳʤ ʙʦʣʝʝ ʯʝʤ ʟʘ 30 ʣʝʪ. ʇʦ ʠʪʦʛʘʤ ʚʩʝʛʦ 2022 ʛʦʜʘ ʩʧʨʦʩ ʥʘ ʟʦʣʦʪʦ 

ʚʳʨʦʩ ʥʘ 18%, ʜʦ 4741 ʪʦʥʥʳ, ʤʘʢʩʠʤʫʤʘ ʩ 2011 ʛʦʜʘ.[1]  

ʇʦ ʧʨʠʚʝʜʝʥʥʳʤ ʜʘʥʥʳʤ ʚ ʠʥʪʝʨʥʝʪ-ʩʝʪʠ, ʘʥʘʣʠʟʘ ʤʠʨʦʚʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ 

ʟʦʣʦʪʘ, ʩʧʨʦʩ ʥʘ ʥʝʛʦ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤ, ʪ.ʢ. 

ʦʥ ʩʯʠʪʘʝʪʩʷ ʙʦʣʝʝ ʥʘʜʝʞʥʳʤ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʩʚʦʝʛʦ ʢʘʧʠʪʘʣʘ ʢʘʢ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʘ 

ʚ ʮʝʣʦʤ, ʪʘʢ ʠ ʜʣʷ ʯʘʩʪʥʳʭ ʣʠʮ.  

ʉ ʢʘʞʜʳʤ ʛʦʜʦʤ ʜʦʙʳʯʘ ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʭ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʘ ʚ 

ʯʘʩʪʥʦʩʪʠ, ʪʘʢʠʭ ʢʘʢ ʟʦʣʦʪʦ, ʩʪʘʥʦʚʠʪʩʷ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʤ, ʪ.ʢ. ʧʦʥʠʞʘʝʪʩʷ 

ʫʨʦʚʝʥʴ ʛʦʨʥʳʭ ʨʘʙʦʪ, ʩʦʧʨʦʚʦʞʜʘʶʱʝʝʩʷ ʧʦʚʳʰʝʥʠʝʤ ʛʦʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠ 

ʫʩʣʦʞʥʝʥʠʝʤ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. ʊʘʢʞʝ ʠʟ-ʟʘ ʫʚʝʣʠʯʝʥʠʷ ʩʧʨʦʩʘ ʥʘ 

ʵʪʦʪ ʤʝʪʘʣʣ ʩʪʘʥʦʚʠʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʚʦʚʣʝʯʝʥʠʝ ʚ ʦʪʨʘʙʦʪʢʫ ʟʘʧʘʩʦʚ ʜʘʞʝ ʙʦʣʝʝ 

ʙʝʜʥʳʭ ʨʫʜ, ʢʦʪʦʨʳʝ ʨʘʥʥʝʝ ʥʝ ʩʯʠʪʘʣʠʩʴ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʟʘʧʘʩʘʤʠ. 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʚ ʦʩʥʦʚʥʦʤ ʪʨʠ ʠʩʪʦʯʥʠʢʘ ʬʦʨʤʠʨʫʶʪ ʧʦʪʨʝʙʣʝʥʠʝ 

ʟʦʣʦʪʘ ʚ ʤʠʨʝ: ʚʦ-ʧʝʨʚʳʭ, ʩʧʨʦʩ ʥʘ ʠʟʜʝʣʠʷ ʶʚʝʣʠʨʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʚʦ-

ʚʪʦʨʳʭ, ʧʦʪʨʝʙʥʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʤʝʜʠʮʠʥʳ, ʠ, ʥʘʢʦʥʝʮ, 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʩʧʨʦʩ. ʉ 2000 ʛ.- ʚʨʝʤʝʥʠ ʥʘʯʘʣʘ ʪʝʢʫʱʝʛʦ ʩʳʨʴʝʚʦʛʦ çʙʳʯʴʝʛʦè 

ʨʳʥʢʘ - ʝʞʝʛʦʜʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʟʦʣʦʪʘ ʚ ʤʠʨʝ ʩʦʩʪʘʚʣʷʣʦ, ʩʦʛʣʘʩʥʦ ʜʘʥʥʳʤ 

ʄʠʨʦʚʦʛʦ ʩʦʚʝʪʘ ʧʦ ʟʦʣʦʪʫ, ʚ ʩʨʝʜʥʝʤ 3707ʪ.[1]. 

ʊʘʙʣʠʮʘ 1 
2000  2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 

3822ʪ 3728ʪ 3362ʪ 3206ʪ 3512ʪ 3745ʪ 3424ʪ 3569ʪ 3811ʪ 3593ʪ 4143ʪ 4574ʪ 

 

ʉʝʛʦʜʥʷ, ʧʝʨʝʜ ʛʦʨʥʦʡ ʥʘʫʢʦʡ ʩʪʦʠʪ ʦʜʠʥ ʠʟ ʚʘʞʥʳʭ ʚʦʧʨʦʩʦʚ ʧʦ ʚʳʙʦʨʫ 

ʦʧʪʠʤʘʣʴʥʳʭ ʚʘʨʠʘʥʪʦʚ ʧʨʠ ʧʦʜʟʝʤʥʦʡ ʜʦʙʳʯʝ ʠ ʦʪʨʘʙʦʪʢʝ ʧʦʣʝʟʥʳʭ 
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ɻʝʦʣʦʛʠʷ, ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚ ʠ ʧʨʠʤʝʥʷʝʤʦʛʦ ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

 

98 

 

ʠʩʢʦʧʘʝʤʳʭ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʜʨʘʛʦʮʝʥʥʳʭ ʤʝʪʘʣʣʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙ  r

ʨʝʛʫʣʠʨʦʚʘʪʴ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʛʦʨʥʳʭ ʨʘʙʦʪ ʥʘ ʚʩʝʭ 

ʵʪʘʧʘʭ ʦʪʨʘʙʦʪʢʠ ʨʫʜʥʳʭ ʪʝʣ ʠ ʚʦ ʚʪʦʨʫʶ ʦʯʝʨʝʜʴ, ʥʘʠʙʦʣʝʝ ʙʳʩʪʨʦʝ ʚʦʚʣʝʯʝʥʠʝ 

ʚ ʦʪʨʘʙʦʪʢʫ ʨʫʜʥʳʭ ʪʝʣ ʥʘ ʙʦʣʝʝ ʥʠʞʥʠʭ ʛʦʨʠʟʦʥʪʘʭ ʠ ʚ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʛʦʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ.  

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʭ ʩʧʦʩʦʙʦʚ ʠ ʚʘʨʠʘʥʪʦʚ ʚʩʸ ʪʘʢʞʝ ʦʩʪʘʸʪʩʷ 

ʘʢʪʫʘʣʴʥʳʤ ʦʪʨʘʙʦʪʢʘ ʨʫʜʥʳʭ ʪʝʣ ʩ ʟʘʢʣʘʜʢʦʡ ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ.  

ʍʦʪʷ ʚʘʨʠʘʥʪʳ ʩʠʩʪʝʤ ʨʘʟʨʘʙʦʪʢʠ ʩ ʟʘʢʣʘʜʢʦʡ ʦʩʪʘʶʪʩʷ ʜʦʨʦʛʦʩʪʦʷʱʠʤʠ 

(30-40% ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʜʦʙʳʯʠ, ʧʨʠʯʸʤ ʧʦʯʪʠ ʜʦ 80% ʟʘʪʘʨʘʪ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 

ʤʘʪʝʨʠʘʣʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʦ 55%- ʥʘ ʮʝʤʝʥʪ [2,3]), ʥʦ ʘʥʘʣʠʟ ʤʠʨʦʚʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ 

ʟʦʣʦʪʘ ʜʦʢʘʟʳʚʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʥʘ ʣʶʙʦʤ ʵʪʘʧʝ ʠ ʜʘʞʝ ʩ ʥʠʟʢʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʜʨʘʛʦʮʝʥʥʳʭ ʤʝʪʘʣʣʦʚ. 

ʀʟ ʚʩʝʭ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ ʩ ʟʘʢʣʘʜʢʦʡ ʥʘʠʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ, 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʩʪʘʸʪʩʷ 

ʩʧʦʩʦʙ ʩ ʚʦʚʣʝʯʝʥʠʝʤ ʧʫʩʪʳʭ ʛʦʨʥʳʭ ʧʦʨʦʜ ʜʦʙʳʚʘʝʤʳʭ ʧʨʠ ʧʨʦʭʦʜʢʝ 

ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʚʳʨʘʙʦʪʦʢ ʚ ʟʘʢʣʘʜʦʯʥʳʝ ʨʘʙʦʪʳ, ʪ.ʝ. ʩʧʦʩʦʙʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ çʩʫʭʦʡ ʟʘʢʣʘʜʢʠè, ʢʦʪʦʨʳʡ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʥʘ ʨʫʜʥʠʢʝ 

çʂʘʫʣʴʜʳè ɸʆ çɸʣʤʘʣʳʢʩʢʠʡ ɻʄʂè ʥʘ ʛʦʨ 827ʤ ʨ.ʪ ˉ8, ʛʦʨ 853ʤ ʨ.ʪ ˉ2,  ʢʦʛʜʘ 

ʧʫʩʪʳʝ ʧʦʨʦʜʳ ʩʢʣʘʜʠʨʫʶʪʩʷ ʚ ʰʘʭʪʝ, ʘ ʧʦʩʣʝ ʦʪʨʘʙʦʪʢʠ ʩʣʦʷ ʨʫʜʥʦʛʦ ʪʝʣʘ, 

ʧʫʩʪʦʡ ʧʦʨʦʜʦʡ ʟʘʧʦʣʥʷʝʪʩʷ ʦʪʨʘʙʦʪʘʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʥʘ 2/3 ʯʘʩʪʠ, ʘ ʜʘʣʝʝ 

ʦʙʳʯʥʳʤ ʩʧʦʩʦʙʦʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʤʦʥʪʘʞ ʩʪʘʚʘ ʟʘʢʣʘʜʦʯʥʳʭ ʪʨʫʙ ʠ 

ʠʟʦʣʷʮʠʦʥʥʳʭ ʧʝʨʝʤʳʯʝʢ ʠ ʟʘʢʣʘʜʳʚʘʝʪʩʷ ʪʚʝʨʜʝʶʱʝʡ ʩʤʝʩʴʶ. 

ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʧʨʦʚʝʜʝʥʠʷ ʟʘʢʣʘʜʦʯʥʳʭ ʨʘʙʦʪ ʢʨʦʤʝ ʪʦʛʦ, ʯʪʦ ʫʤʝʥʴʰʘʝʪ 

ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʵʢʦ ʩʠʩʪʝʤʫ, ʟʜʝʩʴ ʢʣʶʯʝʚʳʤ ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ 

ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʧʦʜʟʝʤʥʳʤ ʩʧʦʩʦʙʦʤ ʪ.ʝ. 

ʫʤʝʥʴʰʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʧʦʢʫʧʢʫ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʝʨʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʪʘʢʠʭ ʢʘʢ 

ʮʝʤʝʥʪ, ʣʝʩʦ ʠ ʧʠʣʦ ʤʘʪʝʨʠʘʣʦʚ. 

 

 
ʈʠʩ. 1. ɼʠʥʘʤʠʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʮʝʤʝʥʪʘ ʚ ʈʋʟ, ʤʣʥ. ʪ 



ɻʝʦʣʦʛʠʷ, ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚ ʠ ʧʨʠʤʝʥʷʝʤʦʛʦ ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

 

99 

 

 

 ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʚ ʦʩʥʦʚʥʦʤ ʮʝʣʝʩʦʦʙʨʘʟʝʥ ʧʨʠ ʟʘʢʣʘʜʢʝ ʪʚʝʨʜʝʶʱʝʡ 

ʩʤʝʩʴʶ ʚʪʦʨʠʯʥʳʭ ʢʘʤʝʨ, ʪ.ʝ. ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʦʪʨʘʙʦʪʢʠ ʮʝʣʦʛʦ ʩʣʦʷ ʨʫʜʥʦʛʦ 

ʪʝʣʘ  

 
I, II  ï ʦʯʝʨʝʜʥʦʩʪʴ ʦʪʨʘʙʦʪʢʠ ʢʘʤʝʨ; I ï ʧʦʨʦʜʳ ʦʪ ʧʨʦʭʦʜʢʠ ʚʳʨʘʙʦʪʦʢ 

(ʧʫʩʪʳʝ ʦʪʚʘʣʴʥʳʝ ʧʦʨʦʜʳ); 2 ï ʟʘʢʣʘʜʢʘ ʪʚʝʨʜʝʶʱʝʡ ʩʤʝʩʴʶ; 3 ï ʢʘʤʝʨʳ 

(ʟʘʭʦʜʢʘ) ʚ ʦʯʠʩʪʥʦʡ ʚʳʝʤʢʝ; 4 ï ʨʫʜʘ 

ʈʠʩ. 2. ʉʠʩʪʝʤʘ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʚʝʜʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʤʘʩʩʠʚʘ ʠʟ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ (ʩʫʭʦʡ ʟʘʢʣʘʜʢʠ, ʧʦʨʦʜʥʦïʪʚʝʨʜʝʶʱʝʡ) ʟʘʢʣʘʜʢʠ 

 

ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʘʥʘʣʠʟ ʤʠʨʦʚʦʛʦ ʠ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ, ʦʜʥʠʤ ʠʟ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʧʫʪʝʡ ʩʥʠʞʝʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʟʘʢʣʘʜʦʯʥʳʭ ʨʘʙʦʪ ʧʨʠ ʢʘʤʝʨʥʳʭ 

ʩʠʩʪʝʤʘʭ ʨʘʟʨʘʙʦʪʢʠ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʧʦʨʦʜʥʦ-ʙʝʪʦʥʥʦʡ ʟʘʢʣʘʜʢʠ, ʛʜʝ ʚ 

ʢʘʯʝʩʪʚʝ ʟʘʧʦʣʥʠʪʝʣʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʨʦʜʘ ʦʪ ʧʨʦʭʦʜʢʠ ʚʳʨʘʙʦʪʦʢ [4,5]  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʟʘʪʨʘʪ ʩʪʦʠʤʦʩʪʠ ʟʘʢʣʘʜʦʯʥʳʭ ʨʘʙʦʪ ʧʨʠ ʧʦʨʦʜʦ-

ʙʝʪʦʥʥʦʡ ʠ ʣʠʪʦʡ ʪʚʝʨʜʝʶʱʝʡ ʟʘʢʣʘʜʢʝ ʧʦʢʘʟʳʚʘʝʪ ʩʥʠʞʝʥʠʝ ʨʘʩʭʦʜʦʚ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʚʝʨʜʝʶʱʝʡ ʩʤʝʩʠ ʧʨʠ ʦʙʳʯʥʳʭ ʤʝʪʦʜʘʭ ʚ ʦʪʣʠʯʠʠ ʦʪ ʧʦʨʦʜʥʦ-

ʙʝʪʦʥʥʦʡ ʟʘʢʣʘʜʢʝ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʧʫʩʪʦʡ ʧʦʨʦʜʳ ʚ ʢʘʯʝʩʪʚʝ ʠʥʝʨʪʥʦʛʦ 

ʟʘʧʦʣʥʠʪʝʣʷ ʥʘ 14-28% ʚ ʦʙʱʝʤ ʦʙʲʸʤʝ ʟʘʪʨʘʪ ʥʘ ʤʘʪʝʨʠʘʣʳ. 

ɺʥʝʜʨʝʥʠʝ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʤʝʪʦʜʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʨʦʜʥʦ-ʙʝʪʦʥʥʦʛʦ 

ʟʘʢʣʘʜʦʯʥʦʛʦ ʤʘʩʩʠʚʘ ʠ ʤʝʪʦʜʠʢʠ ʨʘʩʯʝʪʘ ʩʦʩʪʘʚʘ ʧʦʨʦʜʦ-ʙʝʪʦʥʥʦʡ ʟʘʢʣʘʜʢʠ ʜʣʷ 

ʢʘʤʝʨʥʳʭ ʩʠʩʪʝʤ ʨʘʟʨʘʙʦʪʢʠ ʧʦʟʚʦʣʠʪ ʥʝ ʤʝʥʝʝ ʯʝʤ ʥʘ 30% ʫʤʝʥʴʰʠʪʴ ʩʪʦʠʤʦʩʪʴ 

ʟʘʢʣʘʜʦʯʥʳʭ ʨʘʙʦʪ, ʘ ʪʘʢʞʝ ʩʜʝʣʘʪʴ ʨʝʥʪʘʙʝʣʴʥʦʡ ʦʪʨʘʙʦʪʢʫ ʙʝʜʥʳʭ ʠ ʩʨʝʜʥʝʡ 

ʮʝʥʥʦʩʪʠ ʨʫʜ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʤʠ ʢʘʤʝʨʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʨʘʟʨʘʙʦʪʢʠ ʩ 

ʟʘʢʣʘʜʢʦʡ.[6]. 
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OOO çɸʭʘʥʛʘʨʘʥʮʝʤʝʥʪè 

 

ɺʟʨʳʚʥʳʝ ʨʘʙʦʪʳ ʚ ʛʦʨʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʤ ʵʪʘʧʦʤ ʚ 

ʧʨʦʮʝʩʩʝ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʵʪʠʭ ʦʧʝʨʘʮʠʡ ʟʘʚʠʩʠʪ 

ʦʪ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ, ʚʢʣʶʯʘʷ ʚʳʙʦʨ ʚʟʨʳʚʯʘʪʳʭ ʚʝʱʝʩʪʚ, ʪʝʭʥʦʣʦʛʠʠ ʠʭ 

ʧʨʠʤʝʥʝʥʠʷ ʠ ʤʝʪʦʜʳ ʜʝʪʦʥʘʮʠʠ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʙʣʶʜʘʝʪʩʷ ʘʢʪʠʚʥʦʝ 

ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʚʳʰʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʟʨʳʚʥʳʭ ʨʘʙʦʪ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʘʚʦʜʳ, ʧʨʦʠʟʚʦʜʷʱʠʝ ʩʨʝʜʩʪʚʘ ʚʟʨʳʚʘʥʠʷ, ʚʳʧʫʩʢʘʶʪ 

ʰʠʨʦʢʠʡ ʘʩʩʦʨʪʠʤʝʥʪ ʚʟʨʳʚʯʘʪʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʚ 

ʢʘʯʝʩʪʚʝ ʧʘʪʨʦʥʦʚ-ʙʦʝʚʠʢʦʚ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʚʟʨʳʚʥʳʭ ʨʘʙʦʪ ʤʝʪʦʜʦʤ 

ʩʢʚʘʞʠʥʥʳʭ ʟʘʨʷʜʦʚ ʥʘ ʦʪʢʨʳʪʳʭ ʛʦʨʥʳʭ ʨʘʙʦʪʘʭ. ɺʳʙʦʨ ʠʟʜʝʣʠʡ, 

ʧʨʠʤʝʥʷʶʱʠʭʩʷ ʚ ʢʘʯʝʩʪʚʝ ʧʘʪʨʦʥʘ ʙʦʝʚʠʢʘ, ʦʙʫʩʣʦʚʣʝʥ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 

ʩʦʟʜʘʥʠʷ ʜʦʩʪʘʪʦʯʥʦʛʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʠʤʧʫʣʴʩʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʡ 

ʜʝʪʦʥʘʮʠʠ ʩʢʚʘʞʠʥʥʦʛʦ ʟʘʨʷʜʘ ɺɺ [1]. 

ʇʨʠ ʚʝʜʝʥʠʠ ʚʟʨʳʚʥʳʭ ʨʘʙʦʪ ʚ ʢʘʨʴʝʨʘʭ ʦʯʝʥʴ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʚʳʙʦʨ 

ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʜʝʪʦʥʘʪʦʨʦʚ (ʇɼ) ʩ ʜʦʩʪʘʪʦʯʥʳʤ ʥʘʯʘʣʴʥʳʤ ʠʤʧʫʣʴʩʦʤ ʜʣʷ 

ʠʥʠʮʠʠʨʦʚʘʥʠʷ ʩʢʚʘʞʠʥʥʳʭ ʟʘʨʷʜʦʚ. ʋʩʪʘʥʦʚʣʝʥʦ ʚʣʠʷʥʠʝ ʤʘʩʩʳ ʇɼ ʥʘ ʩʢʦʨʦʩʪʴ 

ʜʝʪʦʥʘʮʠʠ ʦʩʥʦʚʥʳʭ ʟʘʨʷʜʦʚ ʚʟʨʳʚʯʘʪʳʭ ʚʝʱʝʩʪʚ (ɺɺ). ʄʘʩʩʘ ʟʘʨʷʜʘ ʠʥʠʮʠʘʪʦʨʘ 

ʥʘʯʘʣʴʥʦʛʦ ʠʤʧʫʣʴʩʘ ʩʢʚʘʞʠʥʥʳʭ ʟʘʨʷʜʦʚ ʵʤʫʣʴʩʠʦʥʥʳʭ ɺɺ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ 

ʤʝʥʝʝ 500 ʛ ʜʣʷ ʠʟʙʝʞʘʥʠʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʪʢʘʟʘʚʰʠʭ ʚʟʨʳʚʦʚ ʩʢʚʘʞʠʥʥʳʭ 

ʟʘʨʷʜʦʚ. ɺʣʠʷʥʠʝ ʤʘʩʩʳ ʇɼ ʥʘ ʩʢʦʨʦʩʪʴ ʜʝʪʦʥʘʮʠʠ ʦʩʥʦʚʥʦʛʦ ʩʢʚʘʞʠʥʥʦʛʦ ʟʘʨʷʜʘ 

ʧʨʦʠʩʭʦʜʠʪ ʣʠʰʴ ʚ ʥʘʯʘʣʝ ʨʘʟʛʦʥʥʦʡ ʯʘʩʪʠ ʥʘ ʫʯʘʩʪʢʝ ʟʘʨʷʜʘ ɺɺ ʜʣʠʥʦʡ ʜʦ 0,5-1 
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ʤ, ʜʘʣʝʝ ʩʢʦʨʦʩʪʴ ʜʝʪʦʥʘʮʠʠ ʩʪʘʙʠʣʠʟʠʨʫʝʪʩʷ ʚ ʩʪʘʮʠʦʥʘʨʥʦʤ ʨʝʞʠʤʝ ʧʦ ʚʩʝʡ 

ʜʣʠʥʝ ʟʘʨʷʜʘ [2]. 

ʆʩʥʦʚʥʳʤʠ ʪʠʧʘʤʠ ʇɼ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʘʩʩʦʚʳʭ 

ʚʟʨʳʚʦʚ ʥʘ ʢʘʨʴʝʨʘʭ ʆʆʆ ɸʭʘʥʛʘʨʘʥʮʝʤʝʥʪè, ʷʚʣʷʶʪʩʷ ʧʘʪʨʦʥʠʨʦʚʘʥʥʳʝ ʕɺɺ 

ʤʘʩʩʦʡ 300ʛʨ. ɿʘʯʘʩʪʫʶ ʵʪʦʡ ʤʘʩʩʳ ʥʝ ʭʚʘʪʘʝʪ ʜʣʷ  ʩʦʟʜʘʥʠʷ ʜʦʩʪʘʪʦʯʥʦʛʦ 

ʥʘʯʘʣʴʥʦʛʦ ʠʤʧʫʣʴʩʘ (ʩʢʦʨʦʩʪʠ ʜʝʪʦʥʘʮʠʠ), ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʤʝʜʣʝʥʥʦʡ ʜʝʪʦʥʘʮʠʠ 

ʠ ʛʦʨʝʥʠʶ ɺɺ. ɺʟʨʳʚʯʘʪʳʝ ʚʝʱʝʩʪʚʘ ʪʨʝʙʫʶʪ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʢʦʨʦʩʪʠ ʜʝʪʦʥʘʮʠʠ, 

ʯʪʦʙʳ ʠʥʠʮʠʠʨʦʚʘʪʴ ʨʝʘʢʮʠʶ, ʢʦʪʦʨʘʷ ʧʨʠʚʦʜʠʪ ʢ ʚʟʨʳʚʫ. ʕʪʘ ʩʢʦʨʦʩʪʴ ʟʘʚʠʩʠʪ 

ʦʪ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ɺɺ ʠ ʫʩʣʦʚʠʡ, ʚ ʢʦʪʦʨʳʭ ʦʥʠ ʥʘʭʦʜʷʪʩʷ. ɼʣʷ ʩʦʟʜʘʥʠʷ 

ʥʝʦʙʭʦʜʠʤʦʡ ʥʘʯʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʥʘʚʝʩʢʘ ʠʟ ɼʐ ʚ 

ʢʦʣʠʯʝʩʪʚʝ ʦʪ 1 ʜʦ 2 ʤ, ʢʦʪʦʨʘʷ ʦʙʦʨʘʯʠʚʘʝʪʩʷ ʚʦʢʨʫʛ ʇɼ. 
 

 

çʆʙʦʨʘʯʠʚʘʥʠʝè ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʥʘʚʝʩʢʠ ʠʟ ɼʐ ʚʦʢʨʫʛ ʇɼ ʧʦʟʚʦʣʷʝʪ 

ʦʙʝʩʧʝʯʠʪʴ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʵʥʝʨʛʠʠ ʠ ʠʤʧʫʣʴʩʘ, ʯʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʥʘʜʝʞʥʦʡ ʠ ɻ ʬʬʝʢʪʠʚʥʦʡ ʜʝʪʦʥʘʮʠʠ ʦʩʥʦʚʥʦʛʦ ʟʘʨʷʜʘ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʜʘʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʙʦʝʚʠʢʘ ʦʧʠʩʳʚʘʝʪ ʤʝʪʦʜʠʢʫ, ʠʩʧʦʣʴʟʫʝʤʫʶ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ ʜʝʪʦʥʘʮʠʠ ʧʫʪʝʤ ʜʦʙʘʚʣʝʥʠʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʟʨʳʚʯʘʪʦʛʦ ʚʝʱʝʩʪʚʘ ʚʦʢʨʫʛ ʧʝʨʚʠʯʥʦʛʦ 

ʜʝʪʦʥʘʪʦʨʘ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʘʪʦʯʥʳʡ ʩʪʘʨʪʦʚʳʡ ʠʤʧʫʣʴʩ ʜʣ̫ 

ʠʥʠʮʠʠʨʦʚʘʥʠʷ ʦʩʥʦʚʥʦʛʦ ɺɺ.  

ɺʥʝʜʨʝʥʠʝ ʥʦʚʦʛʦ ʚʠʜʘ ʰʘʰʢʠ-ʙʦʝʚʠʢʘ ʩ ʜʝʪʦʥʠʨʫʶʱʠʤ ʰʥʫʨʦʤ ʪʘʢʞʝ 

ʠʤʝʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ. ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʚʟʨʳʚʥʳʭ ʨʘʙʦʪ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʟʘʪʨʘʪ ʥʘ ʜʦʙʳʯʫ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. 
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Konlarni ayniqsa chuqur gorizontlarini yer osti usulida ʦózlashtirishda kon-

geologik sharoitlariga bogôliq kon bosimiga mos keladigan hamda kon ishlari 

xavfsizligi va samaradorligini taôminlash talablariga toôliq javob beradigan yer osti 

kon lahimlarini mustahkamligichlarining optimal parametrlarini aniqlash tobora 

muhim ahamiyat kasb etmoqda. Yer osti kon lahimi atrofidagi massiv kontur 

qismining kuchlanish-deformatsiya holatini hisobga olgan holda yer osti kon 

lahimlarining turgóunligini baholash kon geomexanikasining muhim muammolaridan 

biri hisoblanadi.  

Hozirgi vaqtda raqamli chekli elementlar usuli (CHEU) fan va texnikaning bir 

qator sohalarida statik va dinamik masalalarni yechishda keng qʦóllaniladi va 

elastiklikning chegaraviy masalalarini chiziqli algebraik tenglamalar tizimini qoôllab 

amalga oshiradigan samarali kompyuter algoritmlari ishlab chiqilgan. Examine 2D 

dasturining ʦóziga xos xususiyati shundaki, aniq bir muammoning emas, balki 

çmustahkamlagichïtogó jinslari massiviè tizimining ʦózaro taôsir qiluvchi 

deformatsiyalar jarayonini hisobga olgan holda mustahkamlagich va massivning 

birgalikda ishlashi natijasini ifodalaydi. Dastur kon lahimini barpo etish jaryonida kon 

massivida kuchlanish ʦózgarishini, muhitda mikro va makro darzliklarning 

rivojlanishi natijasida kon lahimi konturi bʦóylab siljishlarni ham raqamli baholash 

imkoniyatiga ega (baôzi natijalaridan misollar 1,2-rasmlarda koôrsatigan). 

 

   

 

 

 

 

 

 

 

1-rasm. Kon lahimlar ini  barpo etishda miqdori  va yoônalishi 

oôzgaruvchan kon bosimi taôsirlarini baholash 
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Natijalarni qayta ishlash jarayonida, kon lahimining joylashish chuqurligining 

va togó jinslarining deformatsiyalanuvchanlik moduli qiymatlari ʦózgarganda 

mustahkamlagichga tushgan yuklama deyarli mutanosib ravishda ʦózgaradi. Masalan, 

1000 m chuqurlikda taôsir etuvchi eguvchi moment M, koôndalang kuch N va 

boôylama kuch Q ning qiymatlari arka romli tik ustunli mustahkamlagich uchun yon 

tomonlama bosim koeffitsiyenti 1 ga teng bʦólganda, 100 m chuqurlikdagi 

qiymatlariga nisbatan 10 marotabagacha farq qilishi aniqlandi [1].  

Metal romli mustahkamlagich vertical oôqga nisbatan simmetriyaga ega 

boôlgani tufayli hisoblash uchun uning yarmi qismidan foydalanilgan. Maxsus 

profilga ega metall mustahkamlagichning ishlash holati moslashuvchan bʦólgani 

uchun, mustahkamlagichning butun konturi boôylab hisoblash shart emas. Arka romli 

mustahkamlagichga taôsir etuvchi eguvchi moment M va koôndalang kuch N ning 

epyuralari simmetriya qoidasiga muvofiq, boôylama kuch Q epyurasi esa ï egri 

simmetriya qoidasiga kʦóra ifolangan (2-rasm) [2]. 

  

 

 

 

 

 

 

 

 

2-rasm. Tik  ustunli arka romli  mustahkamlagichlarni hisoblash  

natijalaridan  hosil bʦólgan epyura 

 

Kon lahimining konturi boôylab har bir mustahkamlagich romning uzunligi 

sakkizta segmentga bʦólingan. Natijada mustahkamlagich qismining butun uzunligi 

pastki chap sharnirdan boshlanuvchi tʦógóri burchakli koordinatalar tizimida tʦóqqizta 

nuqta bilan tasvirlangan. Hisoblash jarayonida olingan yuklamalarning qiymati 

mustahkamlagichning chizmada mos keladigan nuqta koordinatalariga 

perpendikulyar boôlgan tʦógóri chiziq bʦóylab qiymati miqyos asosida qʦóyiladi. 

Shartli ravishda musbat qiymatlar kon lahimi mustahkamlagichi konturining tashqi 

tomoniga, manfiy qiymatlar esa ichki tomoniga yʦónaltiriladi. Kon bosiminig 

mustahkamlagichga yon tomonlama taôsir etuvchi proyeksiyasi ʦózgarishi 

mustahkamlagich ichki kuchlarining qiymatini sezilarli ʦózgarishiga olib keladi. 

Yer osti kon lahimining turgóunligi bilan bogóliq muammolarni hal qilishda 

muhandislik, modellashtirish va analitik usullar bilan bir qatorda raqamli usullardan 

zamonaviy kompyuter texnologiyalari bilan qurollanib foydalanish katta istiqbolga 

ega. 

Adabiyotlar  roóyxati 

1. ʄʝʣʠʢʫʣʦʚ ɸ.ɼ., ɸʢʙʘʨʦʚ ʊ.ɻ., ʀʤʘʠʣʦʚ ɸ.ʉ., ɹʘʢʠʨʦʚ ɻ.ʍ., 

ʄʫʭʠʪʜʠʥʦʚ ʐ.ʈ. ʌʘʢʪʦʨʳ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʠʪʝʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ 



ɻʝʦʣʦʛʠʷ, ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚ ʠ ʧʨʠʤʝʥʷʝʤʦʛʦ ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

 

104 

 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʜʟʝʤʥʳʭ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʰʘʭʪ ʠ ʨʫʜʥʠʢʦʚ ʚ ʫʩʣʦʚʠʷʭ 

ʧʨʦʷʚʣʝʥʠʷ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ // ɺʦʧʨʦʩʳ ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ. 2019. ï 

 ̄19 (66). DOI: 10.24411/2542-081X-2019-11901. ï ʉ. 7ï17. 

2. ʕ׳ʄ ʫʯʫʥ ʷʨʘʪʠʣʛʘʥ çRMK.EXEè ʜʘʩʪʫʨʠʥʠ ʨʘʩʤʠʡ ʨ˄ʡʭʘʪʜʘʥ 

˄ʪʢʘʟʠʣʛʘʥʣʠ ʪ˄סʨʠʩʠʜʘʛʠ DGU 01452-ʩʦʥʣʠ ʛʫʚʦ״ʥʦʤʘ / ʄʫʘʣʣʠʬʣʘʨʠ: 

ʄʝʣʠʢʫʣʦʚ ɸ.ɼ., ʉʘʣʷʤʦʚʘ ʂ.ɼ. ï ʊʦʰʢʝʥʪ: ɶʟʙʝʢʠʩʪʦʥ ʈʝʩʧʫʙʣʠʢʘʩʠ ʜʘʚʣʘʪ 

ʇʘʪʝʥʪ ʠʜʦʨʘʩʠ. ï 2007. 

 

 

MURUNTAU  KONI  RUDALARINI  QAZIB  OLISHGA  TAYYORLASH  

UCHUN SUVLI  SKVAJINALARIDAGI  PORTLATISH  ISHLARI  

PARAMETRLARINI  TAKOMILLASHTIRISH  

 

Tuxtashev A.B., Nematov A.R., Quvondiqov K.X. 

 

Navoiy davlat konchilik  va texnologiyalar universiteti (a.tuxtashev_79@list.ru) 

 

Bugungi kunda konchilik sanoati keng miqyosda rivojlanib bormoqda bunga 

binoan shuni takidlab oôtish joizki yillar oôtib yangi konlar oôzlashtirilib eski konlar 

chuqurligi oshib bormoqda. Bilamizki Qizilqum choôlida juda koôplab konlar mavjud 

ulardan eng yirigi  çMuruntauè koni hisoblanadi uning chuqurligi bugungi kunda 650 m 

ga yetdi. Shunga binoan yani kon qancha chuqurlashgani sari yer osti suvlarini miqdori 

ham oshib bormoqda. Suvli holatdagi togô jinslarini hozirgi kunda çMuruntauè konida 

sharoitida imulsiyali portlovchi moddalarni qoôllagan holda qazib olishga 

tayyorlanayapti. Bilamizki imulsiyali portlovchi moddalarni kamchilik hamda foydali 

taraflari mavjud. 

Foydali jihatlari shundan iborat: yuqori suvga ustivorlik va portlash energiyasini 

yuqoriligi. 

Kamchilik taraflari quyidagilardan iborat: portlash jarayonidan keyin katta 

miqdorda zaharli moddalar chiqadi (CO2, CO va boshqalar), suv tarkibidagi mineral 

tuzlarga tasirchanligi buni tasirida portlovchi moddaning portlash inergiyasi kamayadi. 

Men shuni taklif etamanki suvli holatdagi skvajinalarni imulsiyali portlovchi 

modda ishlatmasdan ANFO yani igdanit portlovchi modda turini  skvajina ichidagi 

suvni  yuza qismini maxsus suvga bardosh materiallar bilan  tamponlagan holda 

qoôllashni taklif etaman.Bu usul suvni tamponlab portlatish(STP) usuli deb 

nomlanadi.Bu usulni avzalliklari quyidagilardan iborat : skvajina ichidagi suv yuqori 

tempiraturada vadarod (H2
+) hamda kislarod (O-) ionlariga ajraladi va kislarod ionlari 

skvajina ichida kislarod balansini oshiradi bu oôz navbatida portlash inergiyasini 

oshishiga sabab boôladi. 

Bu usulning kamchilik tamoni shundan iborat: skvajina ichida suvni sathi bir xil  

boôlmasligi jarayonni bir xil  bormasligiga sabab boôladi. 
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1-rasm. (STP) suvni tamponlab portlatish usulini sxematik chizmasi 
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ʧʦʚʝʨʭʥʦʩʪʠ. ʇʨʠʤʝʥʝʥʠʝ ʩʠʩʪʝʤʳ ʨʘʟʨʘʙʦʪʢʠ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʟʘʢʣʘʜʢʦʡ 

ʦʯʠʩʪʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʨʫʜʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʚ ʩʣʦʞʥʳʭ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʠ ʚʳʩʦʢʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʷʭ. 

mailto:nasridinov@yahoo.com
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ʇʨʠ ʧʦʜʟʝʤʥʦʡ ʨʘʟʨʘʙʦʪʢʝ ʨʫʜʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʨʠʤʝʥʷʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʟʘʢʣʘʜʦʯʥʳʭ ʨʘʙʦʪ: 

1. ʉʫʭʘʷ (ʥʝʩʚʷʟʥʘʷ) ʟʘʢʣʘʜʢʘ ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʳʧʫʯʠʭ ʤʘʪʝʨʠʘʣʦʚ 

(ʧʝʩʢʘ, ʜʨʦʙʣʝʥʦʡ ʧʦʨʦʜʳ), ʧʨʠʤʝʥʷʝʤʳʭ ʙʝʟ ʜʦʙʘʚʣʝʥʠʷ ʚʦʜʳ ʠʣʠ ʩʚʷʟʫʶʱʠʭ 

ʚʝʱʝʩʪʚ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʦʪʨʘʙʦʪʢʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʩʪʦʡʯʠʚʳʭ, ʢʨʫʪʦʧʘʜʘʶʱʠʭ 

ʠ ʤʘʣʦʤʦʱʥʳʭ ʨʫʜʥʳʭ ʪʝʣ [1]. 

2. ɻʠʜʨʘʚʣʠʯʝʩʢʘʷ ʟʘʢʣʘʜʢʘ ï ʟʘʢʘʯʢʘ ʚ ʚʳʨʘʙʦʪʘʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ 

ʩʤʝʩʠ ʠʟ ʚʦʜʳ ʠ ʟʘʢʣʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʧʫʣʴʧʳ). ʇʦʜʭʦʜʠʪ ʜʣʷ ʫʩʪʦʡʯʠʚʳʭ 

ʧʦʨʦʜ, ʦʜʥʘʢʦ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʚʣʘʞʥʝʥʠʶ ʠ ʦʩʣʘʙʣʝʥʠʶ ʦʢʨʫʞʘʶʱʠʭ 

ʧʦʨʦʜ [2]. 

3. ʊʚʝʨʜʝʶʱʘʷ ʟʘʢʣʘʜʢʘ ï ʩʤʝʩʴ ʟʘʢʣʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʩʚʷʟʫʶʱʠʭ 

ʚʝʱʝʩʪʚ (ʮʝʤʝʥʪ, ʛʠʧʩ), ʦʙʨʘʟʫʶʱʘʷ ʧʨʦʯʥʳʡ ʟʘʢʣʘʜʦʯʥʳʡ ʤʘʩʩʠʚ ʧʦʩʣʝ 

ʪʚʝʨʜʝʥʠʷ. ʕʬʬʝʢʪʠʚʥʘ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʩʦʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʚʳʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʫʩʣʦʚʠʷʭ ʩʣʘʙʳʭ ʠ ʥʝʫʩʪʦʡʯʠʚʳʭ ʧʦʨʦʜ [3]. 

ɺʳʙʦʨ ʚʠʜʘ ʟʘʢʣʘʜʢʠ ʟʘʚʠʩʠʪ ʦʪ ʛʝʦʤʝʪʨʠʠ ʨʫʜʥʦʛʦ ʪʝʣʘ, ʬʠʟʠʢʦ-

ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʨʦʜ, ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʪʨʝʙʦʚʘʥʠʡ. ɿʘʢʣʘʜʦʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʵʬʬʝʢʪʠʚʥʳ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʩ ʤʦʱʥʦʩʪʴʶ ʨʫʜʥʦʛʦ ʪʝʣʘ ʦʪ 2 ʤ ʜʦ 10 ʤ ʠ ʚʳʰʝ, ʩ ʫʛʣʘʤʠ 

ʧʘʜʝʥʠʷ ʦʪ ʧʦʣʦʛʠʭ ʜʦ ʢʨʫʪʦʧʘʜʘʶʱʠʭ, ʚ ʥʝʫʩʪʦʡʯʠʚʳʭ ʠ ʩʣʘʙʳʭ ʚʤʝʱʘʶʱʠʭ 

ʧʦʨʦʜʘʭ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʩʠʩʪʝʤ ʨʘʟʨʘʙʦʪʢʠ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʟʘʢʣʘʜʢʦʡ ʷʚʣʷʶʪʩʷ 

ʩʥʠʞʝʥʠʝ ʧʦʪʝʨʴ ʧʦʣʝʟʥʦʛʦ ʠʩʢʦʧʘʝʤʦʛʦ, ʫʚʝʣʠʯʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʯʠʩʪʥʳʭ ʚʳʨʘʙʦʪʦʢ ʠ ʤʠʥʠʤʠʟʘʮʠʷ ɻ ʢʦʣʦʛʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ ʟʘ ʩʯʝʪ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʦʩʝʜʘʥʠʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ ʛʦʨʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʅʝʜʦʩʪʘʪʢʦʤ ʩʠʩʪʝʤ ʨʘʟʨʘʙʦʪʢʠ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʟʘʢʣʘʜʢʦʡ ʚʳʨʘʙʦʪʘʥʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʷʚʣʷʶʪʩʷ ʚʳʩʦʢʠʝ ʟʘʪʨʘʪʳ ʥʘ ʟʘʢʣʘʜʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʠʭ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʪʦʯʥʦʛʦ ʩʦʙʣʶʜʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʛʦʪʦʚʣʝʥʠʷ 

ʠ ʫʢʣʘʜʢʠ ʟʘʢʣʘʜʦʯʥʦʡ ʩʤʝʩʠ ʠ ʚʦʟʤʦʞʥʦʝ ʩʥʠʞʝʥʠʝ ʦʙʱʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʛʦʨʥʳʭ ʨʘʙʦʪ. 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʟʘʢʣʘʜʢʘ ʦʯʠʩʪʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʦʩʣʝ ʚʳʝʤʢʠ ʨʫʜʳ 

ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠ ʥʝ ʤʘʣʦ ʫʩʠʣʠʡ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʢʣʘʜʦʯʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʟʘʧʦʣʥʷʶʱʠʭ ʧʫʩʪʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʈʘʮʠʦʥʘʣʴʥʳʡ ʚʳʙʦʨ ʪʠʧʘ ʠ ʤʘʪʝʨʠʘʣʘ ʟʘʢʣʘʜʢʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʫʩʣʦʚʠʝʤ 

ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʜʟʝʤʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʨʫʜʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ɺʘʩʠʣʴʝʚ ɺ.ʅ. ʊʝʭʥʦʣʦʛʠʷ ʩʫʭʦʡ ʟʘʢʣʘʜʢʠ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʢʨʫʪʦʧʘʜʘʶʱʠʭ ʨʫʜʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ // ɻʦʨʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-
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1ʉʳʟʜʳʢʙʘʝʚʘ ɼ.ʉ., 1ɼʝʤʠʥ ɺ.ʌ., 2ʄʫʩʪʘʬʠʥ ʄ.ɻ. 

 
1ʅɸʆ çʂʘʨʘʛʘʥʜʠʥʩʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ  
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 ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʧʨʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʭʝʤ ʥʘʛʥʝʪʘʪʝʣʴʥʦʛʦ ʠʥʲʝʢʪʠʨʦʚʘʥʠʷ 

ʧʦʣʠʤʝʨʥʳʭ ʩʤʦʣ ʚ ʥʘʨʫʰʝʥʥʳʡ ʛʦʨʥʳʡ ʤʘʩʩʠʚ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ, 

ʦʙʦʩʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʫʧʨʦʯʥʝʥʠʷ ʠ ʩʚʷʟʳʚʘʥʠʷ ʥʘʨʫʰʝʥʥʳʭ ʚʤʝʱʘʶʱʠʭ 

ʫʛʣʝ-ʧʦʨʦʜʥʳʭ ʤʘʩʩʠʚʦʚ ʩ ʫʯʝʪʦʤ ʠʭ ʛʝʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʪʝʭʥʦʛʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʩʪʘʙʠʣʠʟʘʮʠʠ ʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ.  

ɼʦʙʳʯʘ ʫʛʣʷ ʠʟ ʦʯʠʩʪʥʳʭ ʟʘʙʦʝʚ ʰʘʭʪ ʚ ʫʩʣʦʚʠʷʭ ʪʨʝʱʠʥʦʚʘʪʳʭ 

ʥʝʫʩʪʦʡʯʠʚʳʭ ʫʛʣʝʧʦʨʦʜʥʳʭ ʤʘʩʩʠʚʦʚ ʩʦʧʨʷʞʝʥʘ ʩ ʦʧʘʩʥʦʩʪʴʶ ʪʨʘʚʤʘʪʠʟʤʘ 

ʛʦʨʥʦʨʘʙʦʯʠʭ.  

ʇʨʠ ʦʙʨʫʰʝʥʠʠ ʧʦʨʦʜ ʢʨʦʚʣʠ, ʦʪʞʠʤʝ ʠ ʚʳʩʳʧʘʥʠʷ ʫʛʣʷ ʥʘʨʫʰʘʝʪʩʷ 

ʨʠʪʤʠʯʥʘʷ ʨʘʙʦʪʘ ʦʯʠʩʪʥʳʭ ʟʘʙʦʝʚ, ʩʥʠʞʘʝʪʩʷ ʜʦʙʳʯʘ, ʪʝʤʧʳ ʧʨʦʭʦʜʢʠ 

ʚʳʨʘʙʦʪʦʢ ʠ ʫʭʫʜʰʘʝʪʩʷ ʢʘʯʝʩʪʚʦ ʫʛʣʷ. ɺʳʥʫʞʜʝʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʩʧʦʩʦʙʦʚ ʧʨʝʜʦʪʚʨʘʱʝʥʠʡ ʚʳʚʘʣʦʦʙʨʘʟʦʚʘʥʠʡ ʧʦʨʦʜ ʠ ʫʜʝʨʞʘʥʠʷ ʢʨʝʧʣʝʥʠʷ 

ʧʦʜʚʦʜʷʱʠʭ ʚʳʨʘʙʦʪʦʢ ʠ ʣʘʚ ʧʫʪʝʤ ʫʩʪʘʥʦʚʢʠ ʫʩʠʣʠʚʘʶʱʠʭ ʢʨʝʧʝʡ, ʚʳʢʣʘʜʢʠ 

ʢʣʝʪʝʡ ʠ ʧʨʠʤʝʥʝʥʠʷ ʜʨʫʛʠʭ ʤʝʨ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʘʩʭʦʜʦʚ ʤʘʪʝʨʠʘʣʦʚ ʠ 

ʩʚʷʟʘʥʦ ʩ ʪʨʫʜʦʝʤʢʠʤʠ, ʩʦʧʨʷʞʝʥʥʳʤʠ ʩ ʦʧʘʩʥʦʩʪʴʶ ʪʨʘʚʤʘʪʠʟʤʘ ʛʦʨʥʦʨʘʙʦʯʠʭ 

[1, 2]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʠʤʝʶʱʠʡʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʦʧʳʪ ʟʘʧʦʣʥʝʥʠʷ ʢʫʧʦʣʦʚ ʠ 

ʫʢʨʝʧʣʝʥʠʷ ʫʛʦʣʴʥʦʛʦ ʤʘʩʩʠʚʘ ʩʠʥʪʝʪʠʯʝʩʢʠʤʠ ʩʤʦʣʘʤʠ, ʚʳʙʦʨ ʩʨʝʜʩʪʚ ʠ 

ʧʘʨʘʤʝʪʨʦʚ ʪʝʭʥʦʣʦʛʠʠ ʫʢʨʝʧʣʝʥʠʷ ʧʦʢʘ ʝʱʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʙʦʩʥʦʚʘʥ [3]. 

ʇʦ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʠ ʛʦʨʥʦʪʝʭʥʠʯʝʩʢʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʫʧʨʦʯʥʷʝʤʳʭ 

ʦʙʲʝʢʪʦʚ ʩʧʦʩʦʙ ʧʨʠʤʝʥʷʶʪ ʧʨʠ: ʧʝʨʝʩʝʯʝʥʠʠ ʫʯʘʩʪʢʦʚ ʩ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ 

ʥʘʨʫʰʝʥʠʷʤʠ; ʧʨʠ ʧʣʘʩʪʘʭ ʩ ʢʦʣʝʙʘʥʠʷʤʠ ʤʦʱʥʦʩʪʠ, ʢʨʦʚʣʷ ʢʦʪʦʨʳʭ ʩʣʦʞʝʥʳ 

ʩʣʘʙʳʤʠ ʥʝʫʩʪʦʡʯʠʚʳʤʠ ʧʦʨʦʜʥʳʤʠ ʧʨʦʩʣʦʡʢʘʤʠ; ʧʝʨʝʩʝʯʝʥʠʝ ʫʯʘʩʪʢʦʚ, 

ʧʦʨʦʜʳ ʢʦʪʦʨʳʭ ʠʤʝʶʪ ʤʝʣʢʦʩʣʦʠʩʪʫʶ ʪʝʢʩʪʫʨʫ ʠ ʨʘʟʙʠʪʳ ʩʠʩʪʝʤʦʡ ʨʘʟʣʠʯʥʳʭ 

ʪʨʝʱʠʥ. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʦʧʨʝʜʝʣʷʶʱʠʭ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʦʯʠʩʪʥʳʭ ʨʘʙʦʪ, ʷʚʣʷʝʪʩʷ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʴ.  
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ɻʝʦʣʦʛʠʷ, ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚ ʠ ʧʨʠʤʝʥʷʝʤʦʛʦ ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

 

108 

 

 ʉʫʱʝʩʪʚʝʥʥʳʡ ʦʧʳʪ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʧʦʣʠʤʝʨʥʳʭ ʩʤʦʣ ʜʣʷ ʫʢʨʝʧʣʝʥʠʷ 

ʩʣʘʙʳʭ ʫʯʘʩʪʢʦʚ ʚ ʤʘʩʩʠʚʝ ʛʦʨʥʳʭ ʧʦʨʦʜ ʠʤʝʝʪʩʷ ʟʘʨʫʙʝʞʥʦʡ ʧʨʘʢʪʠʢʝ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʚ ɻʝʨʤʘʥʠʠ, ʇʦʣʴʰʝ, ɸʚʩʪʨʘʣʠʠ, ʈʦʩʩʠʠ, ʂʘʟʘʭʩʪʘʥʝ ʠ ʜʨ. ʇʦʣʠʤʝʨʥʳʝ 

ʩʤʦʣʳ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʢʦʥʚʝʨʛʝʥʮʠʠ, ʫʢʨʝʧʣʝʥʠʷ ʢʦʥʪʫʨʦʚ ʚ 

ʨʳʭʣʳʭ ʧʦʨʦʜʘʭ, ʦʧʝʨʝʞʘʶʱʝʛʦ ʢʨʝʧʣʝʥʠʷ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ, ʟʘʧʦʣʥʝʥʠʷ ʧʫʩʪʦʪ 

(ʢʫʧʦʣʦʚ) ʥʘ ʨʫʜʥʠʢʘʭ ʠ ʰʘʭʪʘʭ [2-3]. 

ʅʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ ʫʧʨʦʯʥʝʥʠʷ ʤʘʩʩʠʚʘ ʛʦʨʥʳʭ 

ʧʦʨʦʜ ʷʚʣʷʶʪʩʷ ʧʦʣʠʫʨʝʪʘʥʦʚʳʝ ʩʤʦʣʳ. ʆʙʣʘʜʘʷ ʚʳʩʦʢʦʡ ʧʨʦʥʠʢʘʶʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʴʶ, ʫʧʨʦʯʥʷʶʱʠʡ ʩʦʩʪʘʚ, ʧʨʠ ʥʘʛʥʝʪʘʥʠʠ ʝʛʦ ʧʦʜ ʚʳʩʦʢʠʤ ʜʘʚʣʝʥʠʝʤ, 

ʟʘʧʦʣʥʷʝʪ 90 - 95% ʚʩʝʭ ʠʤʝʶʱʠʭʩʷ ʚ ʤʘʩʩʠʚʝ ʪʨʝʱʠʥ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʦʧʳʪʘ ʨʘʙʦʪ ʧʦ ʫʧʨʦʯʥʝʥʠʶ ʤʘʩʩʠʚʘ ʧʫʪʝʤ ʠʥʲʝʢʮʠʡ ʩʤʦʣ ʚ ʂʘʟʘʭʩʪʘʥʝ ʠ ʩʪʨʘʥʘʭ 

ʉʅɻ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʪʝʤ ʙʦʣʝʝ ʥʝʪ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʫʯʝʪʦʤ 

ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʥʝʫʩʪʦʡʯʠʚʳʭ ʧʦʨʦʜ ʠ ʤʝʪʦʜʠʢ 

ʨʘʩʯʝʪʘ ʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʝ. ʕʪʘ ʧʨʦʙʣʝʤʘ ʪʨʝʙʫʝʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʧʨʦʤʳʰʣʝʥʥʦ - ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʧʨʘʢʪʠʢʝ ʩʤʦʣʦʠʥʲʝʢʮʠʦʥʥʦʛʦ ʫʧʨʦʯʥʝʥʠʷ ʛʦʨʥʳʭ ʧʦʨʦʜ 

ʨʘʟʣʠʯʘʶʪ ʪʨʠ ʩʭʝʤʳ ʠʥʲʝʢʪʠʨʦʚʘʥʠʷ ʤʘʩʩʠʚʘ: ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ, ʦʧʝʨʝʞʘʶʱʝʝ ʠ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʝ. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʛʦʨʥʳʝ ʧʦʨʦʜʳ ʫʢʨʝʧʣʷʶʪ ʜʦ ʧʨʦʚʝʜʝʥʠʷ ʚ ʥʠʭ ʛʦʨʥʳʭ 

ʚʳʨʘʙʦʪʦʢ ʠʣʠ ʜʦ ʥʘʯʘʣʘ ʜʦʙʳʯʥʳʭ ʨʘʙʦʪ, ʯʪʦ ʜʦʣʞʥʦ ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦ 

ʦʙʝʩʧʝʯʠʪʴ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʠ ʙʝʟʦʧʘʩʥʳʝ ʫʩʣʦʚʠʷ ʚʝʜʝʥʠʷ ʛʦʨʥʳʭ ʨʘʙʦʪ. 

ʆʜʥʦʚʨʝʤʝʥʥʦʝ ʫʢʨʝʧʣʝʥʠʝ ʚʳʧʦʣʥʷʶʪ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʚʝʜʝʥʠʷ ʚʳʨʘʙʦʪʦʢ, ʠ ʦʥʦ 

ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʧʨʦʭʦʜʯʝʩʢʦʛʦ ʮʠʢʣʘ. ʇʦʩʣʝʜʫʶʱʝʝ ʫʢʨʝʧʣʝʥʠʝ ʧʨʠʤʝʥʷʶʪ ʜʣʷ 

ʫʧʨʦʯʥʝʥʠʷ ʛʦʨʥʳʭ ʧʦʨʦʜ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʚʳʨʘʙʦʪʢʠ ʫʞʝ ʧʨʦʡʜʝʥʳ. 

ʀʥʲʝʢʮʠʦʥʥʳʝ ʩʦʩʪʘʚʳ ʚ ʤʘʩʩʠʚ ʦʙʳʯʥʦ ʥʘʛʥʝʪʘʶʪ ʥʘʩʦʩʘʤʠ, ʨʘʟʚʠʚʘʶʱʠʤʠ 

ʜʘʚʣʝʥʠʝ ʜʦ 30 ʄʇʘ.  

ʅʘ ʫʛʦʣʴʥʳʭ h ʘʭʪʘʭ ɻ ʪʠ ʤʝʪʦʜʳ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʢʨʦʚʣʠ ʦʯʠʩʪʥʳʭ ʟʘʙʦʝʚ, ʩʦʧʨʷʞʝʥʠʡ ʣʘʚ ʩʦ ʰʪʨʝʢʘʤʠ, ʤʝʞʩʣʦʝʚʳʭ ʧʘʯʝʢ ʧʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʤʦʱʥʳʭ ʧʦʣʦʛʠʭ ʧʣʘʩʪʦʚ, ʢʨʦʚʝʣʴ ʠ ʥʘʚʠʩʘʶʱʠʭ ʫʛʦʣʴʥʳʭ ʤʘʩʩʠʚʦʚ 

ʧʨʠ ʫʧʨʦʯʥʝʥʠʠ ʢʨʦʚʣʠ ʤʦʥʪʘʞʥʳʭ ʢʘʤʝʨ, ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʛʦʨʥʳʭ 

ʧʦʨʦʜ ʚ ʣʘʚʘʭ, ʚ ʟʦʥʘʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ (ʚ ʪʦʤ ʯʠʩʣʝ, ʧʨʠ ʧʦʜ- ʠ 

ʥʘʜʨʘʙʦʪʢʝ ʧʣʘʩʪʦʚ), ʧʝʨʝʭʦʜʘʭ ʦʜʥʠʭ ʚʳʨʘʙʦʪʦʢ ʜʨʫʛʠʤʠ ʠ ʧʨʦʯʠʭ ʦʩʣʘʙʣʝʥʥʳʭ 

ʟʦʥ. ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʘʛʥʝʪʘʥʠʝ ʫʢʨʝʧʣʷʶʱʠʭ ʩʦʩʪʘʚʦʚ ʚ 

ʧʦʨʦʜʥʳʡ ʤʘʩʩʠʚ ʧʦʟʚʦʣʷʝʪ ʫʧʨʦʯʥʷʪʴ ʣʦʢʘʣʴʥʳʝ ʠ ʢʨʫʧʥʳʝ ʫʯʘʩʪʢʠ 

ʪʨʝʱʠʥʦʚʘʪʳʭ ʤʘʩʩʠʚʦʚ.  
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OOO çɸʭʘʥʛʘʨʘʥʮʝʤʝʥʪè 

 

ʂʦʥʪʨʬʦʨʩ ʚ ʛʦʨʥʦʤ ʜʝʣʝ ï ʵʪʦ ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʵʣʝʤʝʥʪ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ 

ʜʣʷ ʫʩʠʣʝʥʠʷ ʠ ʩʪʘʙʠʣʠʟʘʮʠʠ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ. ɽʛʦ ʧʨʠʤʝʥʝʥʠʝ ʠʛʨʘʝʪ 

ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʦʣʝʟʥʳʭ 

ʠʩʢʦʧʘʝʤʳʭ ʧʦʜʟʝʤʥʳʤ ʠ ʦʪʢʨʳʪʳʤ ʩʧʦʩʦʙʦʤ. ʅʠʞʝ ʧʨʠʚʝʜʝʥʘ ʧʦʜʨʦʙʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʦ ʢʦʥʪʨʬʦʨʩʘʭ ʚ ʛʦʨʥʦʤ ʜʝʣʝ: 

ʂʦʥʪʨʬʦʨʩ ï ʵʪʦ ʚʳʩʪʫʧ ʠʣʠ ʫʪʦʣʱʝʥʠʝ ʚ ʤʘʩʩʠʚʝ ʧʦʨʦʜʳ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ 

ʙʳʪʴ ʢʘʢ ʝʩʪʝʩʪʚʝʥʥʳʤ, ʪʘʢ ʠ ʩʦʟʜʘʥʥʳʤ ʠʩʢʫʩʩʪʚʝʥʥʦ. ʆʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʷ ʥʘʛʨʫʟʦʢ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʦʙʳʯʥʳʭ 

ʨʘʙʦʪ, ʯʪʦ ʧʦʤʦʛʘʝʪ ʠʟʙʝʞʘʪʴ ʣʦʢʘʣʴʥʳʭ ʦʙʨʫʰʝʥʠʡ ʠ ʜʝʬʦʨʤʘʮʠʡ ʛʦʨʥʳʭ 

ʚʳʨʘʙʦʪʦʢ. 

 ʂʦʥʪʨʬʦʨʩʳ ʜʝʡʩʪʚʫʶʪ ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʦʧʦʨʘ, ʧʦʚʳʰʘʷ ʧʨʦʯʥʦʩʪʴ 

ʩʪʝʥ ʪʫʥʥʝʣʝʡ, ʰʪʦʣʝʥ, ʰʘʭʪ ʠ ʢʘʨʴʝʨʦʚ. ɿʘ ʩʯʸʪ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʠʣ ʫʤʝʥʴʰʘʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ ʦʧʦʣʟʥʝʡ ʠ 

ʦʙʨʫʰʝʥʠʡ ʧʦʨʦʜ. ʂʦʥʪʨʬʦʨʩʳ ʧʦʤʦʛʘʶʪ ʩʦʭʨʘʥʠʪʴ ʮʝʣʦʩʪʥʦʩʪʴ ʩʢʘʣʴʥʳʭ ʤʘʩʩ, 

ʦʩʦʙʝʥʥʦ ʚ ʟʦʥʘʭ ʩ ʦʩʣʘʙʣʝʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʠʣʠ ʧʨʠʩʫʪʩʪʚʠʝʤ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʦʝ ʫʢʨʝʧʣʝʥʠʝ ʩʥʠʞʘʝʪ ʨʠʩʢ ʘʚʘʨʠʡ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʱʠʪʫ ʞʠʟʥʠ 

ʨʘʙʦʪʥʠʢʦʚ ʠ ʩʦʭʨʘʥʥʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ: 

ï ʝʩʪʝʩʪʚʝʥʥʳʝ ʢʦʥʪʨʬʦʨʩʳ ï ʦʙʨʘʟʫʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʠʣʠ ʦʩʪʘʶʪʩʷ ʚ ʤʘʩʩʠʚʝ ʧʦʩʣʝ ʚʳʝʤʦʯʥʳʭ ʨʘʙʦʪ. ʄʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʢʘʢ ʝʩʪʝʩʪʚʝʥʥʳʝ ʦʧʦʨʳ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʚʳʨʘʙʦʪʦʢ; 

ï ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʢʦʥʪʨʬʦʨʩʳ ï ʩʦʟʜʘʶʪʩʷ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʫʢʨʝʧʣʝʥʠʷ 

ʚʳʨʘʙʦʪʦʢ. ʀʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʠʟ ʪʘʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʢʘʢ ʙʝʪʦʥ, ʤʝʪʘʣʣ, ʢʘʤʝʥʴ ʠʣʠ 

ʢʦʤʧʦʟʠʪʥʳʝ ʤʘʪʝʨʠʘʣʳ. ʇʨʠʤʝʥʷʶʪʩʷ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʧʨʠʨʦʜʥʳʝ 

ʢʦʥʪʨʬʦʨʩʳ ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʨʦʯʥʳ ʠʣʠ ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʝ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʠʥʞʝʥʝʨʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. 

ʇʨʠʤʝʥʝʥʠʝ ʚ ʛʦʨʥʦʤ ʜʝʣʝ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʢʘʨʴʝʨʦʚ ʢʦʥʪʨʬʦʨʩʳ 

ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʫʢʨʝʧʣʝʥʠʷ ʦʪʢʦʩʦʚ, ʯʪʦ ʩʥʠʞʘʝʪ ʨʠʩʢ ʦʙʨʫʰʝʥʠʷ ʦʪʚʘʣʴʥʳʭ 

ʤʘʩʩ ʠ ʦʧʦʣʟʥʝʡ. 

ɺ ʩʣʦʞʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʛʜʝ ʧʦʨʦʜʳ ʠʤʝʶʪ ʧʦʥʠʞʝʥʥʫʶ 

ʧʨʦʯʥʦʩʪʴ ʠʣʠ ʧʨʠʩʫʪʩʪʚʫʝʪ ʟʥʘʯʠʪʝʣʴʥʘʷ ʪʨʝʱʠʥʦʚʘʪʦʩʪʴ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 



ɻʝʦʣʦʛʠʷ, ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚ ʠ ʧʨʠʤʝʥʷʝʤʦʛʦ ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 
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ʢʦʥʪʨʬʦʨʩʦʚ ʧʦʟʚʦʣʷʝʪ ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ ʩʢʣʦʥʳ ʠ ʟʘʱʠʪʠʪʴ ʚʳʨʘʙʦʪʢʠ ʦʪ 

ʜʝʬʦʨʤʘʮʠʡ. 

ʈʝʰʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʠʥʞʝʥʝʨʥʦʡ ʟʘʱʠʪʳ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ, ʚʝʜʫʱʠʭ ʜʦʙʳʯʫ 

ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʦʪʢʨʳʪʳʤ ʩʧʦʩʦʙʦʤ, ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʦʩʥʦʚʥʳʝ 

ʛʨʫʧʧʳ. ʂ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʦʪʥʦʩʷʪʩʷ ʪʝʭʥʦʣʦʛʠʠ ʫʧʨʘʚʣʷʝʤʦʛʦ ʦʙʨʫʰʝʥʠʷ 

ʩʢʣʦʥʦʚ, ʚʢʣʶʯʘʶʱʠʝ ʚ ʩʝʙʷ ʨʝʰʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʟʨʳʚʯʘʪʳʭ ʚʝʱʝʩʪʚ, 

ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʢʣʠʥʴʝʚ, ʨʘʩʰʠʨʷʶʱʠʭʩʷ ʮʝʤʝʥʪʥʳʭ ʩʦʩʪʘʚʦʚ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʳ 

ʨʫʯʥʦʡ ʦʙʦʨʢʠ ʩʢʣʦʥʦʚ. 

ʊʝʭʥʦʣʦʛʠʠ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʷʚʣʷʶʪʩʷ ʠʩʧʳʪʘʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ 

ʨʝʰʝʥʠʷʤʠ, ʦʜʥʘʢʦ ʠʤʝʶʪ ʨʷʜ ʦʛʨʘʥʠʯʝʥʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʥʠ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʵʬʬʝʢʪʠʚʥʳ ʚ ʩʣʫʯʘʝ ʨʘʙʦʪ ʩ ʧʦʨʦʜʘʤʠ ʩ ʚʳʩʦʢʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʴʶ. 

ʂʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʦʪʥʦʩʷʪʩʷ ʪʝʭʥʦʣʦʛʠʠ ʫʢʨʝʧʣʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʝʡ ʢʘʨʴʝʨʘ 

ʤʝʪʘʣʣʠʯʝʩʢʠʤʠ ʪʨʦʩʘʤʠ ʠ ʩʝʪʢʘʤʠ. ʕʪʦ ʜʦʩʪʘʪʦʯʥʦ ʥʦʚʦʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ 

ʨʝʰʝʥʠʝ ʜʣʷ ʛʦʨʥʦʡ ʦʪʨʘʩʣʠ, ʢʦʪʦʨʦʝ, ʦʜʥʘʢʦ, ʠʤʝʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʠʩʪʦʨʠʶ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʬʝʨʝ ʧʨʦʪʠʚʦʦʧʦʣʟʥʝʚʦʡ ʠ ʧʨʦʪʠʚʦʩʝʣʝʚʦʡ ʟʘʱʠʪʳ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʦʙʲʝʢʪʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʘʣʴʥʳʭ ʩʝʪʦʢ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʚʝʣʠʯʠʪʴ ʚʝʨʪʠʢʘʣʴʥʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʦʪʢʦʩʦʚ ʢʘʨʴʝʨʘ [1-4]. 

ʅʘ ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʦʚʦʜʠʪʩʷ ʛʝʦʪʝʭʥʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʦʮʝʥʠʚʘʶʪʩʷ 

ʧʨʦʯʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʥʘʛʨʫʟʢʠ, ʢʦʪʦʨʳʤ 

ʙʫʜʝʪ ʧʦʜʚʝʨʛʘʪʴʩʷ ʚʳʨʘʙʦʪʢʘ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʠʭ ʜʘʥʥʳʭ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ 

ʢʦʥʩʪʨʫʢʮʠʷ ʢʦʥʪʨʬʦʨʩʘ ʩ ʫʯʝʪʦʤ ʥʝʦʙʭʦʜʠʤʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʄʝʪʦʜʳ ʫʩʪʘʥʦʚʢʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʢʦʥʪʨʬʦʨʩʦʚ: 

ï ʙʫʨʝʥʠʝ ʠ ʟʘʣʠʚʢʘ ʙʝʪʦʥʘ: ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʘʩʩʠʚʥʳʭ ʙʝʪʦʥʥʳʭ 

ʫʪʦʣʱʝʥʠʡ; 

ï ʫʩʪʘʥʦʚʢʘ ʘʨʤʘʪʫʨʥʳʭ ʩʠʩʪʝʤ ʠ ʘʥʢʝʨʦʚ: ʧʦʟʚʦʣʷʝʪ ʟʘʢʨʝʧʠʪʴ ʢʦʥʪʨʬʦʨʩ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʛʦʨʥʦʤ ʤʘʩʩʠʚʝ; 

ï ʤʦʥʪʘʞ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʡ: ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʪʨʝʙʫʝʪʩʷ 

ʙʳʩʪʨʦʝ ʫʢʨʝʧʣʝʥʠʝ ʠ ʚʳʩʦʢʘʷ ʥʝʩʫʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ. 

ʕʬʬʝʢʪʠʚʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʢʦʥʪʨʬʦʨʩʦʚ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ 

ʨʠʩʢʠ ʦʙʨʫʰʝʥʠʡ ʠ ʘʚʘʨʠʡ ʚ ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʯʪʦ ʥʘʧʨʷʤʫʶ 

ʚʣʠʷʝʪ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʝʨʩʦʥʘʣʘ.  

ʇʨʠʤʝʥʷʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʚ ʩʣʦʞʥʳʭ ʛʦʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʥʘʧʨʠʤʝʨ, ʧʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʩ ʚʳʩʦʢʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʢʦʥʪʨʬʦʨʩʳ 

ʷʚʣʷʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʢʦʤʧʣʝʢʩʥʦʡ ʩʠʩʪʝʤʳ ʫʢʨʝʧʣʝʥʠʷ. 

ɺ ʢʘʨʴʝʨʘʭ, ʛʜʝ ʭʘʨʘʢʪʝʨ ʧʦʨʦʜ ʠʣʠ ʫʛʦʣ ʥʘʢʣʦʥʘ ʦʪʢʦʩʦʚ ʚʳʟʳʚʘʝʪ 

ʧʦʚʳʰʝʥʥʳʝ ʥʘʛʨʫʟʢʠ, ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʢʦʥʪʨʬʦʨʩʳ ʧʦʤʦʛʘʶʪ ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ 

ʦʪʚʘʣʳ, ʧʨʝʜʦʪʚʨʘʱʘʷ ʦʧʦʣʟʥʠ. 
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 2ʋʥʠʚʝʨʩʠʪʝʪ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ (pmajid@bk.ru) 

 

ʏʘʪʢʘʣʴʩʢʘʷ ʩʪʨʫʢʪʫʨʥʦ-ʬʦʨʤʘʮʠʦʥʥʘʷ ʧʦʜʟʦʥʘ, ʦʭʚʘʪʳʚʘʶʱʘʷ ʯʘʩʪʴ 

ʂʘʨʘʪʘʫ-ʅʘʨʳʥʩʢʦʡ ʟʦʥʳ ʚ ʧʨʝʜʝʣʘʭ ʋʟʙʝʢʠʩʪʘʥʘ, ʂʘʟʘʭʩʪʘʥʘ ʠ ʂʠʨʛʠʟʠʠ, 

ʚʢʣʶʯʘʝʪ ʫʯʘʩʪʢʠ ʁ ʛʦ-ʚʦʩʪʦʯʥʦʛʦ ʩʢʣʦʥʘ ʋʛʘʤʩʢʦʛʦ ʠ ʄʘʡʜʘʥʪʘʣʴʩʢʦʛʦ ʭʨʝʙʪʦʚ, 

ʘ ʪʘʢʞʝ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʩʢʣʦʥʘ ʇʩʢʝʤʩʢʦʛʦ ʭʨʝʙʪʘ. ɺ ʧʨʝʜʝʣʘʭ ʋʟʙʝʢʠʩʪʘʥʘ ʦʥʘ 

ʪʷʥʝʪʩʷ ʜʦ ʶʞʥʦʛʦ ʩʢʣʦʥʘ ʊʘʣʘʩʩʢʦʛʦ ʭʨʝʙʪʘ (ʚʝʨʭʦʚʴʷ ʨ. ʆʡʛʘʠʥʛ). ʊʝʨʤʠʥ 

çʏʘʪʢʘʣʴʩʢʘʷ ʧʦʜʟʦʥʘè ʙʳʣ ʚʚʝʜʸʥ ɺ.ʀ. ʇʦʧʦʚʳʤ (1938). 

ʀʟʫʯʝʥʠʝ ʤʘʛʤʘʪʠʟʤʘ ʨʝʛʠʦʥʘ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʣʦʩʴ ʩ ʩʝʨʝʜʠʥʳ XX ʚʝʢʘ 

ʙʣʘʛʦʜʘʨʷ ʪʨʫʜʘʤ ɸ.ʉ. ɸʜʝʣʫʥʛʘ, ʀ.ʄ. ɽʚʬʠʤʝʥʢʦ, ɸ.ʆ. ʂʘʡʟʝʨʘ, ɽ.ʄ. ɻʦʣʦʚʠʥʘ, 

ʅ.ʄ. ʉʠʥʠʮʳʥʘ ʠ ʜʨ. ʈʘʥʥʠʝ ʩʭʝʤʳ ʤʘʛʤʘʪʠʟʤʘ ʣʝʛʣʠ ʚ ʦʩʥʦʚʫ ʤʥʦʛʠʭ 

ʤʝʪʘʣʣʦʛʝʥʠʯʝʩʢʠʭ ʧʦʩʪʨʦʝʥʠʡ. ʆʜʥʘʢʦ ʩ ʥʘʯʘʣʦʤ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʡ 

ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʲʸʤʢʠ (ɺ.ʅ. ɸʧʦʣʣʦʥʦʚ, ɿ.ɸ. ʖʜʘʣʝʚʠʯ ʠ ʜʨ.) ʠ ʧʨʦʚʝʜʝʥʠʝʤ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʪʝʤʘʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʥʦʚʳʝ ʜʘʥʥʳʝ, 

ʢʦʪʦʨʳʝ ʩʫʱʝʩʪʚʝʥʥʦ ʫʪʦʯʥʠʣʠ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ. ʆʜʥʦʡ ʠʟ ʧʝʨʚʳʭ 

ʥʦʚʳʭ ʩʭʝʤ ʤʘʛʤʘʪʠʟʤʘ ʩʪʘʣʘ ʨʘʙʦʪʘ ʖ.ɹ. ɽʞʢʦʚʘ ʠ ʩʦʪʨʫʜʥʠʢʦʚ ʣʘʙʦʨʘʪʦʨʠʠ 

ʤʝʪʘʣʣʦʛʝʥʠʯʝʩʢʠʭ ʠ ʧʨʦʛʥʦʟʥʳʭ ʢʘʨʪ (1964). 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʠʥʪʨʫʟʠʚʥʳʡ ʤʘʛʤʘʪʠʟʤ ʏʘʪʢʘʣʴʩʢʦʡ 

ʧʦʜʟʦʥʳ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʜʚʘ ʦʩʥʦʚʥʳʭ ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʮʠʢʣʘ: 

ʙʘʡʢʘʣʴʩʢʠʡ ʠ ʛʝʨʮʠʥʩʢʠʡ. ɹʘʡʢʘʣʴʩʢʠʡ ʮʠʢʣ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʝʨʭʥʝʤ ʨʠʬʝʝ 

ʣʝʡʢʦʢʨʘʪʦʚʳʤʠ ʧʣʘʛʠʦʛʨʘʥʠʪʘʤʠ, ʢʦʪʦʨʳʝ ʟʘʣʝʛʘʶʪ ʚ ʷʜʨʝ ʇʩʢʝʤʩʢʦʡ 

ʘʥʪʠʢʣʠʥʘʣʠ. ɹʦʣʝʝ ʧʦʣʥʦ ʠʩʩʣʝʜʦʚʘʥ ʛʝʨʮʠʥʩʢʠʡ ʮʠʢʣ, ʧʦʜʨʘʟʜʝʣʷʶʱʠʡʩʷ ʥʘ 

ʨʘʥʥʶʶ (ʚʝʨʭʥʝ-ʚʠʟʝʡʩʢʘʷ ʠ ʙʘʰʢʠʨʩʢʘʷ ʩʝʨʠʠ) ʠ ʧʦʟʜʥʶʶ (ʧʝʨʤʩʢʘʷ ʠ ʧʝʨʤʦ-

ʪʨʠʘʩʦʚʘʷ) ʩʪʘʜʠʠ [1]. 

ʍʘʨʘʢʪʝʨʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʧʦʟʜʥʝʧʘʣʝʦʟʦʡʩʢʦʛʦ ʵʪʘʧʘ ʨʘʟʚʠʪʠʷ ï ʤʦʱʥʦʝ 

ʨʘʟʚʠʪʠʝ ʠʥʪʨʫʟʠʚʥʦʛʦ ʤʘʛʤʘʪʠʟʤʘ ʢʠʩʣʦʛʦ ʠ ʩʫʙʱʝʣʦʯʥʦʛʦ ʩʦʩʪʘʚʘ, 

ʚʢʣʶʯʘʶʱʝʛʦ ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʝ ʙʠʦʪʠʪʦʚʳʝ ʠ ʨʦʛʦʚʦʦʙʤʘʥʢʦʚʦ-ʙʠʦʪʠʪʦʚʳʝ 
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ʛʨʘʥʠʪʳ, ʘʣʷʩʢʠʪʳ ʠ ʛʨʘʥʠʪ-ʧʦʨʬʠʨʳ. ʕʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʬʠʢʩʠʨʫʶʪʩʷ ʚ 

ʄʘʡʜʘʥʪʘʣʴʩʢʦʤ, ɸʨʘʰʘʥʩʢʦʤ, ʄʘʥʘʩʩʢʦʤ ʠ ʜʨʫʛʠʭ ʤʘʩʩʠʚʘʭ. 

ɺ ʤʦʨʬʦʛʝʥʝʪʠʯʝʩʢʦʤ ʧʣʘʥʝ ʛʝʨʮʠʥʩʢʠʝ ʠʥʪʨʫʟʠʚʳ ʏʘʪʢʘʣʴʩʢʦʡ ʧʦʜʟʦʥʳ 

ʜʝʣʷʪʩʷ ʥʘ ʪʨʠ ʛʨʫʧʧʳ: 

ʂʨʫʧʥʳʝ ʤʝʞʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʣʘ (ʜʦ 400ï700 ʢʤĮ) ï ʄʘʡʜʘʥʪʘʣʴʩʢʠʡ, 

ʉʫʩʠʥʛʝʥʩʢʠʡ, ʄʘʥʘʩʩʢʠʡ, ɸʣʤʘʩʘʡʩʢʠʡ ʤʘʩʩʠʚʳ. ʕʪʠ ʦʙʨʘʟʦʚʘʥʠʷ 

ʣʦʢʘʣʠʟʫʶʪʩʷ ʚ ʦʧʫʱʝʥʥʳʭ ʙʣʦʢʘʭ (ʥʘʧʨʠʤʝʨ, ʋʛʘʤ-ʄʘʡʜʘʥʪʘʣʴʩʢʠʡ ʙʣʦʢ). 

ʉʢʚʦʟʥʳʝ ʪʨʝʱʠʥʥʳʝ ʠʥʪʨʫʟʠʚʳ (100ï300 ʢʤĮ) ï ʀʭʥʘʯʩʢʠʡ, ɸʨʘʰʘʥʩʢʠʡ ʠ 

ʜʨ., ʧʨʠʫʨʦʯʝʥʳ ʢ ʧʦʧʝʨʝʯʥʳʤ ʚʥʫʪʨʠʙʣʦʢʦʚʳʤ ʨʘʟʣʦʤʘʤ. 

ʐʪʦʢʦʦʙʨʘʟʥʳʝ ʠ ʪʨʝʱʠʥʥʳʝ ʪʝʣʘ ï ʏʘʧʪʘʰʩʢʠʡ, ʉʘʨʛʘʨʜʦʥʩʢʠʡ, 

ɹʘʨʢʨʘʢʩʢʠʡ ʠʥʪʨʫʟʠʚʳ. ʕʪʠ ʪʝʣʘ ʦʙʳʯʥʦ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʚʝʨʭʥʠʭ ʩʪʨʫʢʪʫʨʥʳʭ 

ʷʨʫʩʘʭ ʠ ʯʘʩʪʦ ʚʳʩʪʫʧʘʶʪ ʢʘʢ ʩʘʪʝʣʣʠʪʳ ʢ ʙʦʣʝʝ ʛʣʫʙʦʢʠʤ ʠʥʪʨʫʟʠʚʘʤ. 

ʀʥʪʨʫʟʠʠ ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʛʨʫʧʧʳ ʘʢʪʠʚʥʦ ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʚʤʝʱʘʶʱʠʝ 

ʧʦʨʦʜʳ, ʚʳʟʳʚʘʷ ʦʙʨʘʟʦʚʘʥʠʝ ʢʫʧʦʣʦʚ ʠ ʜʨʫʛʠʝ ʩʪʨʫʢʪʫʨʥʳʝ ʥʘʨʫʰʝʥʠʷ. ʄʝʣʢʠʝ 

ʠʥʪʨʫʟʠʚʳ ʯʘʩʪʦ ʬʠʢʩʠʨʫʶʪʩʷ ʥʘʜ ʟʦʥʘʤʠ ʛʣʫʙʠʥʥʳʭ ʨʘʟʣʦʤʦʚ, ʘ ʠʭ ʤʦʨʬʦʣʦʛʠʷ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʠʭ ʩʚʷʟʴ ʩ ʙʦʣʝʝ ʢʨʫʧʥʳʤʠ ʩʢʨʳʪʳʤʠ ʪʝʣʘʤʠ. 

ɼʦʧʘʣʝʦʟʦʡʩʢʘʷ ʠʩʪʦʨʠʷ ʟʦʥʳ ʥʘʯʘʣʘ ʧʨʦʷʩʥʷʪʴʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ. ɺ 

ʧʦʟʜʥʝʤ ʧʨʦʪʝʨʦʟʦʝ ʦʥʘ ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʦʙʦʡ ʦʢʨʘʠʥʫ ʖʞʥʦ-ʊʷʥʴʰʘʥʴʩʢʦʛʦ 

ʩʪʘʙʠʣʴʥʦʛʦ ʤʘʩʩʠʚʘ, ʦʪ ʢʦʪʦʨʦʛʦ ʦʪʜʝʣʷʣʘʩʴ ʢʨʘʝʚʳʤ ʰʚʦʤ ï çʚʘʞʥʝʡʰʝʡ 

ʩʪʨʫʢʪʫʨʥʦʡ ʣʠʥʠʝʡ ʊʷʥʴ-ʐʘʥè̫. ɺʝʥʜ ʧʨʝʜʩʪʘʚʣʝʥ ʤʦʱʥʳʤʠ ʚʫʣʢʘʥʦʛʝʥʥʦ-

ʤʦʣʘʩʩʦʚʳʤʠ ʪʦʣʱʘʤʠ, ʧʨʦʨʚʘʥʥʳʤʠ ʛʨʘʥʠʪʦʠʜʘʤʠ ʙʘʡʢʘʣʴʩʢʦʛʦ ʚʦʟʨʘʩʪʘ. 

ʅʠʞʥʠʡ ʧʘʣʝʦʟʦʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʪʣʦʞʝʥʠʝʤ ʩʫʙʧʣʘʪʬʦʨʤʝʥʥʳʭ ʢʨʝʤʥʠʩʪʦ-

ʢʘʨʙʦʥʘʪʥʳʭ ʦʩʘʜʢʦʚ ʥʘ ʬʦʥʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʙʠʣʴʥʦʡ ʪʝʢʪʦʥʠʢʠ. 

ʂʘʣʝʜʦʥʩʢʠʝ ʜʚʠʞʝʥʠʷ ʚʳʟʚʘʣʠ ʦʙʱʝʝ ʧʦʜʥʷʪʠʝ ʪʝʨʨʠʪʦʨʠʠ, ʥʦ ʥʝ 

ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ ʠʥʪʝʥʩʠʚʥʳʤ ʤʘʛʤʘʪʠʟʤʦʤ. ʉ ʬʨʘʥʩʢʦʛʦ ʚʝʢʘ ʥʘʯʠʥʘʝʪʩʷ 

ʧʦʛʨʫʞʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʩ ʤʘʢʩʠʤʫʤʦʤ ʚ ʬʘʤʝʥʩʢʦʤ ʠ ʥʠʞʥʝʢʘʨʙʦʥʦʚʳʭ 

ʦʪʣʦʞʝʥʠʷʭ. ɻʝʨʮʠʥʩʢʠʡ ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʠʡ ʮʠʢʣ ʥʘʯʘʣʩʷ ʩ ʢʦʥʮʘ 

ʥʠʞʥʝʙʘʰʢʠʨʩʢʦʛʦ ʚʝʢʘ, ʜʦʩʪʠʛ ʧʠʢʘ ʚ ʩʨʝʜʥʝʤ ʢʘʨʙʦʥʝ, ʢʦʛʜʘ ʨʝʛʠʦʥ 

ʧʨʝʚʨʘʪʠʣʩʷ ʚ ʛʝʦʘʥʪʠʢʣʠʥʘʣʴ ʩ ʤʦʱʥʳʤ ʨʘʟʚʠʪʠʝʤ ʛʨʘʥʠʪʦʠʜʥʦʛʦ ʤʘʛʤʘʪʠʟʤʘ. 

ʇʦʟʜʥʝʧʘʣʝʦʟʦʡʩʢʠʝ ʠ ʨʘʥʥʝʤʝʟʦʟʦʡʩʢʠʝ ʚʥʝʜʨʝʥʠʷ ʛʨʘʥʠʪʦʠʜʦʚ ʢʠʩʣʦʛʦ ʠ 

ʱʝʣʦʯʥʦʛʦ ʩʦʩʪʘʚʘ ʦʪʨʘʞʘʶʪ ʬʠʥʘʣʴʥʳʝ ʵʪʘʧʳ ʛʝʨʮʠʥʩʢʦʛʦ ʮʠʢʣʘ. ɺ 

ʧʦʩʪʛʝʨʮʠʥʩʢʦʝ ʚʨʝʤʷ (ʘʣʴʧʠʡʩʢʠʡ ɻ ʪʘʧ) ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʜʚʠʞʝʥʠʷ ʧʨʦʜʦʣʞʘʣʠʩʴ, 

ʥʦ ʤʘʛʤʘʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʦʪʩʫʪʩʪʚʦʚʘʣʘ. 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʛʝʨʮʠʥʩʢʠʭ ʠʥʪʨʫʟʠʡ ʞʸʩʪʢʦ 

ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʛʣʫʙʠʥʥʳʤʠ ʨʘʟʣʦʤʘʤʠ. ʆʩʥʦʚʥʳʝ (ʙʘʟʠʪʦʚʳʝ) ʧʦʨʦʜʳ ʨʘʟʚʠʪʳ 

ʩʣʘʙʦ, ʦʜʥʘʢʦ ʦʥʠ ʪʘʢʞʝ ʧʨʠʫʨʦʯʝʥʳ ʢ ʛʣʫʙʠʥʥʳʤ ʨʘʟʣʦʤʘʤ, ʯʪʦ ʧʦʜʯʸʨʢʠʚʘʝʪ ʠʭ 

ʩʚʷʟʴ ʩ ʙʘʟʘʣʴʪʦʚʳʤʠ ʫʨʦʚʥʷʤʠ ʟʝʤʥʦʡ ʢʦʨʳ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʘʛʤʘʪʠʟʤʘ ʏʘʪʢʘʣʴʩʢʦʡ ʧʦʜʟʦʥʳ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʚʘʞʥʫʶ ʙʘʟʫ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʝʰʝʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʤʝʪʘʣʣʦʛʝʥʠʯʝʩʢʠʭ ʟʘʜʘʯ. ʄʦʨʬʦʣʦʛʠʷ, ʩʦʩʪʘʚ, ʩʪʨʫʢʪʫʨʥʦʝ ʧʦʣʦʞʝʥʠʝ 

ʠʥʪʨʫʟʠʚʥʳʭ ʪʝʣ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʚʘʞʥʳʤʠ ʢʨʠʪʝʨʠʷʤʠ ʜʣʷ ʧʨʦʛʥʦʟʘ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ (ʚ ʯʘʩʪʥʦʩʪʠ, ʨʝʜʢʦʤʝʪʘʣʣʴʥʦʛʦ ʠ 

ʧʦʣʠʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʪʠʧʘ) ʠ ʫʪʦʯʥʝʥʠʷ ʩʭʝʤ ʛʣʫʙʠʥʥʦʛʦ ʩʪʨʦʝʥʠʷ ʨʝʛʠʦʥʘ. 
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ʇʨʠ ʦʙʨʫʰʝʥʠʠ ʧʦʨʦʜ ʢʨʦʚʣʠ, ʦʪʞʠʤʝ ʠ ʚʳʩʳʧʘʥʠʷ ʫʛʣʷ ʥʘʨʫʰʘʝʪʩʷ 

ʨʠʪʤʠʯʥʘʷ ʨʘʙʦʪʘ ʦʯʠʩʪʥʳʭ ʟʘʙʦʝʚ, ʩʥʠʞʘʝʪʩʷ ʜʦʙʳʯʘ, ʫʭʫʜʰʘʝʪʩʷ ʢʘʯʝʩʪʚʦ ʫʛʣʷ. 

ɺʳʥʫʞʜʝʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʧʦʩʦʙʦʚ ʧʨʝʜʦʪʚʨʘʱʝʥʠʡ 

ʚʳʚʘʣʦʦʙʨʘʟʦʚʘʥʠʡ ʧʦʨʦʜ ʠ ʫʜʝʨʞʘʥʠʷ ʢʨʝʧʣʝʥʠʷ ʧʦʜʚʦʜʷʱʠʭ ʚʳʨʘʙʦʪʦʢ 

ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʘʩʭʦʜʦʚ ʤʘʪʝʨʠʘʣʦʚ ʠ ʩʚʷʟʘʥʦ ʩ ʪʨʫʜʦʝʤʢʠʤʠ, 

ʩʦʧʨʷʞʝʥʥʳʤʠ ʩ ʦʧʘʩʥʦʩʪʴʶ ʪʨʘʚʤʘʪʠʟʤʘ ʛʦʨʥʦʨʘʙʦʯʠʭ. 

ʈʝʰʝʥʠʝ ʵʪʦʡ ʟʘʜʘʯʠ ʟʥʘʯʠʪʝʣʴʥʦ ʦʙʣʝʛʯʘʝʪʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʡ 

ʫʢʨʝʧʣʝʥʠʷ ʪʨʝʱʠʥʦʚʘʪʳʭ ʧʦʨʦʜ ʠ ʫʛʣʝʡ ʪʚʝʨʜʝʶʱʠʤʠ ʭʠʤʠʯʝʩʢʠʤʠ ʩʦʩʪʘʚʘʤʠ, 

ʥʘ ʦʩʥʦʚʝ ʧʦʣʠʫʨʝʪʘʥʦʚʳʭ ʩʤʦʣ. ʉʧʦʩʦʙ ʫʧʨʦʯʥʝʥʠʷ ʧʦʨʦʜ ʭʠʤʠʯʝʩʢʠʤʠ 

ʩʦʩʪʘʚʘʤʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʘʛʥʝʪʘʥʠʠ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʪʨʝʱʠʥʦʚʘʪʳʡ ʤʘʩʩʠʚ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʥʘʛʥʝʪʘʥʠʷ ʦʙʨʘʟʫʝʪʩʷ ʚʩʧʝʥʝʥʥʘʷ ʦʪʚʝʨʞʜʝʥʥʘʷ ʤʘʩʩʘ, ʘ 

ʚʦʟʥʠʢʘʶʱʠʡ ʧʨʠ ʵʪʦʤ ʨʘʩʧʦʨʥʳʡ ʵʬʬʝʢʪ ʠ ʚʳʩʦʢʘʷ ʘʜʛʝʟʠʷ ʩʦʩʪʘʚʘ ʢ ʧʦʨʦʜʝ ʠ 

ʫʛʣʶ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʤʘʩʩʠʚʘ. ʇʣʘʩʪʠʯʥʳʝ ʩʚʦʡʩʪʚʘ ʥʘʛʥʝʪʘʝʤʳʭ 

ʩʤʦʣ ʧʨʝʧʷʪʩʪʚʫʶʪ ʨʘʟʨʫʰʝʥʠʶ ʘʜʛʝʟʠʦʥʥʳʭ ʩʚʷʟʝʡ ʧʨʠ ʩʤʝʱʝʥʠʷʭ ʯʘʩʪʝʡ 

ʤʘʩʩʠʚʘ ʠ ʧʨʠʣʦʞʝʥʥʳʭ ʢ ʥʝʤʫ ʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ. ʇʦ ʠʩʪʝʯʝʥʠʶ 10 - 15 

ʤʠʥ. ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʦʙʨʝʪʘʝʪ ʨʘʙʦʯʫʶ ʧʨʦʯʥʦʩʪʴ, ʧʨʠ ʢʦʪʦʨʦʡ ʤʦʞʥʦ 

ʧʨʠʩʪʫʧʘʪʴ ʢ ʚʝʜʝʥʠʶ ʛʦʨʥʳʭ ʨʘʙʦʪ, ʘ ʧʦ ʠʩʪʝʯʝʥʠʶ 1 - 3 ʯʘʩ. (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʠʜʘ ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʤʦʣ) ʥʘʛʥʝʪʝʥʥʳʡ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʨʠʦʙʨʝʪʘʝʪ ʩʚʦʠ 

ʦʢʦʥʯʘʪʝʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʠ ʚ ʟʦʥʝ ʥʘʛʥʝʪʘʥʠʷ ʤʦʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʚʳʝʤʢʫ ʫʛʣʷ. 

ʊʝʭʥʦʣʦʛʠʠ ʫʢʨʝʧʣʝʥʠʷ ʛʦʨʥʳʭ ʧʦʨʦʜ ʢʘʢ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʛʦʨʥʳʡ ʤʘʩʩʠʚ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʫʣʫʯʰʘʶʪʩʷ ʝʛʦ ʧʨʦʯʥʦʩʪʥʳʝ ʠ ʜʨʫʛʠʝ 
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ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʫʞʝ ʤʥʦʛʠʝ ʛʦʜʳ ʠʟʚʝʩʪʥʳ ʠ ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʛʦʨʥʦʤ 

ʜʝʣʝ ʚʦ ʚʩʝʤ ʤʠʨʝ ʥʘ ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʦʩʦʙʦʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʧʦʣʴʟʫʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʧʝʨʩʧʝʢʪʠʚʥʳʡ ʠ ʩʦʚʨʝʤʝʥʥʳʡ ʩʧʦʩʦʙ ʫʧʨʦʯʥʝʥʠʷ ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ ʧʦʚʳʰʝʥʠʷ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʤʘʩʩʠʚʘ ʪʨʝʱʠʥʦʚʘʪʳʭ ʛʦʨʥʳʭ ʧʦʨʦʜ - ʩʤʦʣʦʠʥʲʝʢʮʠʦʥʥʦʝ 

ʟʘʢʨʝʧʣʝʥʠʝ [1-2]. 

ʊʘʢʦʡ ʩʧʦʩʦʙ ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʪʘʢʠʭ 

ʛʦʨʥʳʭ ʧʦʨʦʜ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʩʦʙʩʪʚʝʥʥʫʶ ʧʨʦʯʥʦʩʪʴ ʭʦʪʷ ʙ  rʥʘ ʤʦʣʝʢʫʣʷʨʥʦʤ 

ʫʨʦʚʥʝ - ʚʩʝ ʢʨʝʧʢʠʝ ʪʨʝʱʠʥʦʚʘʪʳʝ, ʩʨʝʜʥʝʡ ʢʨʝʧʦʩʪʠ ʠ ʩʣʘʙʳʝ, ʚʢʣʶʯʘʶʱʠʝ 

ʧʝʩʢʠ, ʩʫʧʝʩʠ ʠ ʜʨʫʛʠʝ ʛʦʨʥʳʝ ʧʦʨʦʜʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʨʦʚʣʠ ʚ 

ʦʯʠʩʪʥʳʭ ʟʘʙʦʷʭ ʠ ʧʨʠʤʳʢʘʶʱʠʤ ʢ ʥʠʤ ʚʳʨʘʙʦʪʢʘʤ ʚ ʫʛʦʣʴʥʳʭ h ʘʭʪʘʭ ̫ ʚʣʷʝʪʩʷ 

ʘʢʪʫʘʣʴʥʳʤ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʩʤʦʣ. 

ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʘʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʣʠʫʨʝʪʘʥʦʚʘʷ ʩʤʦʣʘ 

ɹʝʚʝʜʦʣ - ɹʝʚʝʜʘʥ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʞʠʜʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʚ ʦʙʲʝʤʥʦʤ 

ʩʦʦʪʥʦʰʝʥʠʠ 1:1 ʧʨʠ ʧʦʤʦʱʠ ʥʘʩʦʩʘ ʧʦʜʘʶʪʩʷ ʨʘʟʜʝʣʴʥʦ ʧʦ ʰʣʘʥʛʘʤ, 

ʧʝʨʝʤʝʰʠʚʘʶʪʩʷ ʚ ʩʤʝʩʠʪʝʣʝ ʠ ʯʝʨʝʟ ʘʥʢʝʨʥʫʶ ʩʠʩʪʝʤʫ ʩ ʛʝʨʤʝʪʠʟʘʪʦʨʦʤ 

ʥʘʛʥʝʪʘʶʪʩʷ ʚ ʤʘʩʩʠʚ.  

ʇʨʠ ʢʦʥʪʘʢʪʝ ʩ ʚʦʜʦʡ ʨʝʘʢʮʠʷ ʚʩʧʝʥʠʚʘʥʠʷ ʧʦʣʠʤʝʨʥʦʡ ʩʤʝʩʠ ʧʨʦʪʝʢʘʝʪ ʩʦ 

ʟʥʘʯʠʪʝʣʴʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʦʙʲʝʤʘ ʧʦʣʠʤʝʨʥʦʛʦ ʩʦʩʪʘʚʘ. 

ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʩʤʦʣʳ ɹʝʚʝʜʦʣ ï ɹʝʚʝʜʘʥ: ʫʧʨʦʯʥʝʥʠʝ ʧʦʨʦʜ ʢʨʦʚʣʠ ʚ 

ʦʯʠʩʪʥʳʭ ʠ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʟʘʙʦʷʭ, ʥʝʫʩʪʦʡʯʠʚʳʭ ʠ ʥʘʨʫʰʝʥʥʳʭ ʛʦʨʥʳʭ 

ʧʦʨʦʜ; ʪʘʤʧʦʥʘʞ ʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʛʘʟʦʧʨʦʥʠʮʘʝʤʦʩʪʠ; 

ʘʥʢʝʨʦʚʘʥʠʝ ʛʦʨʥʳʭ ʧʦʨʦʜ ʩ ʩʦ ʩʪʘʙʠʣʠʟʘʮʠʝʡ ʦʢʨʫʞʘʶʱʝʛʦ ʤʘʩʩʠʚʘ [3].  

ʊʝʭʥʦʣʦʛʠʷ ʧʨʠʤʝʥʝʥʠʷ ʩʤʦʣʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ ʜʣʷ ʩʪʘʙʠʣʠʟʘʮʠʠ 

ʥʝʫʩʪʦʡʯʠʚʦʛʦ ʠ ʥʘʨʫʰʝʥʥʦʛʦ ʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ, ʟʘʢʨʝʧʣʝʥʠʷ ʘʥʢʝʨʦʚ ʩ 

ʫʢʨʝʧʣʝʥʠʝʤ ʦʢʨʫʞʘʶʱʝʛʦ ʤʘʩʩʠʚʘ, ʛʠʜʨʦʠʟʦʣʷʮʠʠ ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ ʨʘʟʣʠʯʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ. 

 

 
ʘ                                                                    ʙ 

ʈʠʩ. 1. ʊʝʭʥʦʣʦʛʠʷ ʧʨʠʤʝʥʝʥʠʷ ʜʚʫʭʢʦʤʧʦʥʝʥʪʥʦʡ ʧʦʣʠʫʨʝʪʘʥʦʚʦʡ 

ʩʤʦʣʳ ʚ ʙʦʢʘ (ʘ) ʠ ʢʨʦʚʣʶ (ʙ) ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʡ ʚʳʨʘʙʦʪʢʠ 
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ʂʘʢ ʧʨʘʚʠʣʦ, ʧʦʜʛʦʪʦʚʢʘ ʨʫʜʥʳʭ ʧʦʣʝʡ ʩ ʭʘʨʘʢʪʝʨʥʳʤ ʚʳʜʝʨʞʘʥʥʳʤ 

ʧʣʘʩʪʦʚʳʤ ʟʘʣʝʛʘʥʠʝʤ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʣʘʩʪʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʨʘʜʠʮʠʦʥʥʦ 

ʣʠʙʦ ʧʦ ʩʧʦʩʦʙʫ ʧʘʥʝʣʴʥʦʡ, ʣʠʙʦ ʧʦ ʩʧʦʩʦʙʫ ʧʘʥʝʣʴʥʦ-ʙʣʦʯʥʦʡ ʧʦʜʛʦʪʦʚʢʠ. 

ɺʪʦʨʦʡ ʚʘʨʠʘʥʪ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʦʩʪʘʚʣʝʥʠʝ ʤʝʞʙʣʦʢʦʚʳʭ ʮʝʣʠʢʦʚ. ʊʘʢʠʝ ʩʭʝʤʳ 

ʧʦʜʛʦʪʦʚʢʠ ʚʢʣʶʯʘʶʪ ʧʣʘʩʪʦʚʳʝ ʛʣʘʚʥʳʝ, ʧʘʥʝʣʴʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʠ ʧʘʥʝʣʴʥʳʝ 

ʚʝʥʪʠʣʷʮʠʦʥʥʳʝ ʰʪʨʝʢʠ. ʇʨʠ ʙʣʦʯʥʦʡ ʧʦʜʛʦʪʦʚʢʝ ʩʶʜʘ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʪʘʢʞʝ 

ʙʣʦʢʦʚʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʠ ʙʣʦʢʦʚʳʝ ʚʝʥʪʠʣʷʮʠʦʥʥʳʝ ʰʪʨʝʢʠ [1-3].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʢʘʣʠʡʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʥʘʠʙʦʣʴʰʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʤʝʶʪ ʢʘʤʝʨʥʳʝ ʩʠʩʪʝʤʳ ʨʘʟʨʘʙʦʪʢʠ. ʆʩʥʦʚʥʳʤʠ ʚʠʜʘʤʠ ʪʘʢʠʭ 

ʩʠʩʪʝʤ ʨʘʟʨʘʙʦʪʢʠ ʷʚʣʷʶʪʩʷ: ʦʪʨʘʙʦʪʢʠ ʫʯʘʩʪʢʦʚ ʰʘʭʪʥʳʭ ʧʦʣʝʡ ʨʝʛʫʣʷʨʥʦ 

ʨʘʩʧʦʣʘʛʘʝʤʳʤʠ ʢʘʤʝʨʘʤʠ, ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʦʩʪʘʚʣʷʶʪʩʷ ʤʝʞʜʫʢʘʤʝʨʥʳʝ 

ʮʝʣʠʢʠ (ʰʠʨʠʥʘ ʮʝʣʠʢʦʚ ʠ ʧʨʦʣʝʪʳ ʢʘʤʝʨ ʷʚʣʷʶʪʩʷ ʧʦʩʪʦʷʥʥʳʤʠ ʚ ʧʨʝʜʝʣʘʭ 

ʦʪʨʘʙʘʪʳʚʘʝʤʦʛʦ ʙʣʦʢʘ ʠʣʠ ʧʘʥʝʣʠ); ʦʪʨʘʙʦʪʢʘ ʫʯʘʩʪʢʦʚ h ʘʭʪʥʳʭ ʧʦʣʝʡ ʧʘʨʥʳʤʠ 

ʢʘʤʝʨʘʤʠ ï ʤʝʞʜʫ ʢʘʞʜʦʡ ʧʘʨʦʡ ʢʘʤʝʨ ʦʩʪʘʚʣʷʶʪʩʷ ʤʝʞʜʫʢʘʤʝʨʥʳʝ (ʞʝʩʪʢʠʝ) 

ʮʝʣʠʢʠ, ʘ ʩʘʤʠ ʢʘʤʝʨʳ ʦʪʜʝʣʷʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʮʝʣʠʢʘʤʠ ʤʝʥʴʰʠʭ ʨʘʟʤʝʨʦʚ 

(ʤʝʞʭʦʜʦʚʳʤʠ ʮʝʣʠʢʘʤʠ). ɺʪʦʨʦʡ ʚʘʨʠʘʥʪ ʦʪʨʘʙʦʪʢʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʴʰʫʶ 

ʩʪʝʧʝʥʴ ʠʟʚʣʝʯʝʥʠʷ ʟʘʧʘʩʦʚ ʠʟ ʥʝʜʨ. ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʫʩʣʦʚʠʷʤ ʨʘʟʨʘʙʦʪʢʠ 

ʊʶʙʝʛʘʪʝʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ ʣʶʙʦʛʦ ʠʟ ʵʪʠʭ ʚʘʨʠʘʥʪʦʚ 

ʢʘʤʝʨʥʦʡ ʩʠʩʪʝʤʳ ʨʘʟʨʘʙʦʪʢʠ.  

ʇʘʨʘʤʝʪʨʘʤʠ ʪʘʢʠʭ ʩʠʩʪʝʤ ʨʘʟʨʘʙʦʪʢʠ ʷʚʣʷʶʪʩʷ: ʧʨʦʣʝʪʳ ʢʘʤʝʨ, ʨʘʟʤʝʨʳ 

ʤʝʞʜʫʢʘʤʝʨʥʳʭ ʠ ʤʝʞʭʦʜʦʚʳʭ ʮʝʣʠʢʦʚ. ɼʘʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʦʙʦʩʥʦʚʳʚʘʶʪʩʷ 

ʛʝʦʤʝʭʘʥʠʯʝʩʢʠ ʠʩʭʦʜʷ ʠʟ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʮʝʣʠʢʦʚ ʠ ʧʦʨʦʜ ʢʨʦʚʣʠ. ɺʳʩʦʪʘ 

ʢʘʤʝʨʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʥʠʤʘʝʤʦʡ ʤʦʱʥʦʩʪʴʶ ʧʣʘʩʪʘ.  

ʆʪʨʘʙʦʪʢʘ ʢʘʤʝʨ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʧʘʨʘʤʝʪʨʦʚ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʢʘʢ 

ʩ ʦʜʥʦʡ ʫʩʪʘʥʦʚʢʠ ʢʦʤʙʘʡʥʘ (ʙʝʟ ʤʘʥʝʚʨʦʚʳʭ ʦʧʝʨʘʮʠʡ), ʪʘʢ ʠ ʩ ʥʘʣʦʞʝʥʠʝʤ 
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ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚ ʠ ʧʨʠʤʝʥʷʝʤʦʛʦ ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 
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ʭʦʜʦʚ ʢʦʤʙʘʡʥʘ ʧʦ ʰʠʨʠʥʝ (ʩ ʨʘʩʰʠʨʝʥʠʝʤ ʢʘʤʝʨʳ) ʠ ʧʦ ʚʳʩʦʪʝ (ʧʨʠ ʚʳʩʦʪʝ 

ʢʘʤʝʨʳ, ʙʦʣʴʰʝʡ ʤʘʢʩʠʤʘʣʴʥʦʡ ʪʝʭʥʠʯʝʩʢʦʡ ʚʳʥʠʤʘʝʤʦʡ ʤʦʱʥʦʩʪʠ ʢʦʤʙʘʡʥʘ).  

ʈʘʟʣʠʯʥʦʝ ʩʪʨʦʝʥʠʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʣʘʩʪʘ ʊʶʙʝʛʘʪʘʥʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʝʛʦ ʦʪʨʘʙʦʪʢʠ ʣʠʙʦ ʥʘ ʧʦʣʥʫʶ 

ʤʦʱʥʦʩʪʴ, ʣʠʙʦ ʧʦʩʣʦʡʥʦ ʩ ʦʩʪʘʚʣʝʥʠʝʤ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʩʣʦʷ ʢʘʤʝʥʥʦʡ ʩʦʣʠ. 

ɺʘʨʠʘʥʪʳ ʪʘʢʦʡ ʦʪʨʘʙʦʪʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 1. 

 
ʦʜʥʦʩʣʦʝʚʘʷ (ʘ) ʠ ʜʚʫʭʩʣʦʝʚʘʷ (ʙ) ʦʪʨʘʙʦʪʢʘ ʨʝʛʫʣʷʨʥʳʤʠ ʢʘʤʝʨʘʤʠ; 

ʜʚʫʭʩʣʦʝʚʘʷ ʦʪʨʘʙʦʪʢʘ ʧʘʨʥʳʤʠ ʢʘʤʝʨʘʤʠ ʩ ʦʜʥʦʡ ʫʩʪʘʥʦʚʢʠ  

ʢʦʤʙʘʡʥʘ (ʚ) ʠ ʩ ʨʘʩʰʠʨʝʥʠʝʤ ʢʘʤʝʨ (ʛ) 

ʈʠʩ. 1. ɺʘʨʠʘʥʪʳ ʦʪʨʘʙʦʪʢʠ 

 

ʇʨʠʥʷʪʳʝ ʧʘʨʘʤʝʪʨʳ ʩʠʩʪʝʤʳ ʨʘʟʨʘʙʦʪʢʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʦʪ ʚʣʠʷʥʠʷ ʛʦʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

ʉ ʮʝʣʴʶ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʙʨʫʰʝʥʠʝʤ 

ʧʦʨʦʜ ʢʨʦʚʣʠ, ʦʯʠʩʪʥʳʝ ʠ ʛʦʨʥʦ-ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʝ ʚʳʨʘʙʦʪʢʠ ʧʨʦʭʦʜʠʪʴʩʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʧʘʩʧʦʨʪʦʚ ʧʨʦʭʦʜʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʢʨʦʚʣʠ. ɺ ʪʝʭ 

ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʚ ʢʨʦʚʣʝ ʦʯʠʩʪʥʳʭ ʠ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʚʳʨʘʙʦʪʦʢ ʠʤʝʶʪ ʤʝʩʪʦ 

ʥʘʨʫʰʝʥʠʷ ʣʠʙʦ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʧʘʩʧʦʨʪʦʚ ʧʨʦʭʦʜʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʢʨʦʚʣʝʡ, 

ʧʨʠʚʦʜʷʱʠʝ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʦʧʘʩʥʳʭ ʟʦʥ, ʥʝʦʙʭʦʜʠʤʦ ʥʝʤʝʜʣʝʥʥʦ ʧʨʦʠʟʚʦʜʠʪʴ 

ʦʙʦʨʢʫ ʠʣʠ ʢʨʝʧʣʝʥʠʝ ʵʪʠʭ ʟʦʥ, ʩʦʛʣʘʩʥʦ ʧʘʩʧʦʨʪʘʤ ʫʧʨʘʚʣʝʥʠʷ ʢʨʦʚʣʝʡ 

ʚʳʨʘʙʦʪʦʢ. ʂʨʝʧʣʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʘʥʢʝʨʥʦʡ ʢʨʝʧʴʶ. ʅʝʟʘʢʨʝʧʣʝʥʥʳʝ ʫʯʘʩʪʢʠ 

ʢʨʦʚʣʠ, ʧʨʦʡʜʝʥʥʳʝ ʙʝʟ ʥʘʨʫʰʝʥʠʷ ʧʘʩʧʦʨʪʘ ʧʨʦʭʦʜʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʢʨʦʚʣʝʡ, ʥʦ 

ʦʧʘʩʥʳʝ ʧʦ ʦʙʨʫʰʝʥʠʶ, ʧʦʜʣʝʞʘʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤʫ ʢʨʝʧʣʝʥʠʶ ʠʣʠ ʦʙʦʨʢʝ, ʩ 

ʮʝʣʴʶ ʧʨʠʚʝʜʝʥʠʷ ʢʨʦʚʣʠ ʚʳʨʘʙʦʪʢʠ ʚ ʙʝʟʦʧʘʩʥʦʝ ʩʦʩʪʦʷʥʠʝ. 

ʆʧʝʨʝʞʝʥʠʝ ʦʯʠʩʪʥʳʭ ʨʘʙʦʪ ʧʦ ʧʣʘʩʪʫ ʅʠʞʥʠʡ 2ʘ ʥʘʜ ʦʯʠʩʪʥʳʤʠ ʨʘʙʦʪʘʤʠ 

ʧʦ ʧʣʘʩʪʫ ʅʠʞʥʠʡ 2ʙ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 50 ʤ.  
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ʇʨʦʭʦʜʢʘ ʚʳʨʘʙʦʪʦʢ ʠ ʫʧʨʘʚʣʝʥʠʝ ʢʨʦʚʣʝʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʦʛʣʘʩʥʦ 

ʪʠʧʦʚʳʤ ʧʘʩʧʦʨʪʘʤ ʥʘ ʦʩʥʦʚʥʳʝ ʚʠʜʳ ʛʦʨʥʳʭ ʨʘʙʦʪ. 
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ʅʘʣʠʯʠʝ ʚ ʦʩʘʜʦʯʥʦʤ ʯʝʭʣʝ ʨʘʡʦʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩʫʣʴʬʘʪʥʳʭ ʠ 

ʭʣʦʨʠʜʥʳʭ ʧʦʨʦʜ ʧʨʝʜʦʧʨʝʜʝʣʠʣʦ ʨʘʟʚʠʪʠʝ ʢʘʨʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʠ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʢʘʨʩʪʦʛʝʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ. ʅʝʩʤʦʪʨʷ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʰʠʨʦʢʦʝ 

ʨʘʟʚʠʪʠʝ ʠʟʚʝʩʪʥʷʢʦʚ, ʢʘʨʙʦʥʘʪʥʳʡ ʢʘʨʩʪ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʥʝ ʦʙʥʘʨʫʞʝʥ. ɹʦʣʝʝ 

ʪʦʛʦ, ʧʨʠ ʚʳʚʝʪʨʠʚʘʥʠʠ ʧʣʘʩʪʳ ʠʟʚʝʩʪʥʷʢʘ ʦʙʨʘʟʫʶʪ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʬʦʨʤʳ 

ʤʠʢʨʦʨʝʣʴʝʬʘ ʚ ʚʠʜʝ ʪʦʥʢʠʭ ʛʨʠʚ (ʩʪʝʥʦʢ) ʜʣʠʥʦʡ ʚ ʥʝʩʢʦʣʴʢʦ ʢʠʣʦʤʝʪʨʦʚ. 

ʀʤʝʶʱʠʝʩʷ ʩʣʫʯʘʠ ʧʦʛʣʦʱʝʥʠʷ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʧʨʠ ʧʨʦʭʦʜʢʝ ʥʘʜʩʦʣʝʚʳʭ 

ʦʪʣʦʞʝʥʠʡ ʩʚʷʟʘʥʳ, ʚʝʨʦʷʪʥʝʝ ʚʩʝʛʦ, ʩ ʫʯʘʩʪʢʘʤʠ ʜʨʦʙʣʝʥʠʷ ʠ ʧʦʚʳʰʝʥʥʦʡ 

ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʧʦʨʦʜ ʚ ʟʦʥʘʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʨʫʧʥʳʭ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ 

(ʨʘʟʣʦʤʦʚ). 

ʉʫʣʴʬʘʪʥʳʡ ʢʘʨʩʪ ʦʪʤʝʯʘʝʪʩʷ ʚʳʭʦʜʘʤʠ ʥʘ ʜʥʝʚʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʨʦʜ 

ʘʥʛʠʜʨʠʪʦʚʦʡ ʧʦʜʩʚʠʪʳ. ʂ ʶʛʦ-ʚʦʩʪʦʢʫ ʦʪ ʢʦʥʪʫʨʘ ʩʦʣʷʥʦʡ ʪʦʣʱʠ ʦʪʤʝʯʘʶʪʩʷ 

ʢʘʨʩʪʦʚʳʝ ʚʦʨʦʥʢʠ ʠ ʢʘʨʩʪʦʚʳʝ ʣʦʛʘ (ʜʣʠʥʦʡ ʜʦ 100-150 ʤ). ɿʜʝʩʴ, ʧʨʠ ʧʨʦʭʦʜʢʝ 

ʧʦʠʩʢʦʚʳʭ ʩʢʚʘʞʠʥ ʥʘ ʢʘʣʠʡʥʳʝ ʩʦʣʠ (ʩʢʚ. 75 ʠ 76) ʚ ʘʥʛʠʜʨʠʪʘʭ ʚʩʪʨʝʯʝʥʳ 

ʢʘʨʩʪʦʚʳʝ ʧʦʣʦʩʪʠ, ʜʣʷ ʟʘʧʦʣʥʝʥʠʷ ʢʦʪʦʨʳʭ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ 140 ʪ ʮʝʤʝʥʪʘ, 

495 ʤ ʙʘʣʣʘʩʪʘ ʠ 57 ʪ ʜʨʫʛʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʯʪʦ, ʦʜʥʘʢʦ, ʥʝ ʧʨʠʚʝʣʦ ʢ ʧʨʝʢʨʘʱʝʥʠʶ 

ʧʦʛʣʦʱʝʥʠʷ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ. ʀʥʪʝʨʚʘʣʳ ʩ ʧʦʚʳʰʝʥʥʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʴʶ ʠ 

ʟʘʢʘʨʩʪʦʚʘʥʥʦʩʪʴʶ ʧʦʨʦʜ ʵʪʦʡ ʧʦʜʩʚʠʪʳ, ʬʠʢʩʠʨʫʶʪʩʷ ʚʳʰʝ ʤʝʩʪʥʦʛʦ ʙʘʟʠʩʘ 

ʵʨʦʟʠʠ, ʥʦ ʠʥʦʛʜʘ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʠ ʥʘ ʙʦʣʴʰʠʭ ʛʣʫʙʠʥʘʭ (ʜʦ 200-300 ʤ) [1-3]. 
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ʂʘʨʩʪ ʩʦʣʝʡ ʧʨʦʷʚʣʷʝʪʩʷ ʥʘ ʫʯʘʩʪʢʘʭ ʚʳʚʦʜʘ ʩʦʣʝʥʦʩʥʳʭ ʪʦʣʱ ʚ ʟʦʥʫ 

ʘʢʪʠʚʥʦʛʦ ʚʦʜʦʦʙʤʝʥʘ. ʅʘʧʦʤʥʠʤ, ʯʪʦ ʩʦʣʝʥʦʩʥʳʤʠ ʪʦʣʱʘʤʠ ʷʚʣʷʶʪʩʷ 

ʧʝʨʝʭʦʜʥʘʷ ʠ ʛʘʣʠʪʦʚʘʷ ʧʦʜʩʚʠʪʳ. 

ɿʘʢʘʨʩʪʦʚʘʥʥʦʩʪʴ ʧʝʨʝʭʦʜʥʦʡ ʧʦʜʩʚʠʪʳ ʩʚʷʟʘʥʘ ʩ ʚʳʱʝʣʘʯʠʚʘʥʠʝʤ ʧʘʯʝʢ, 

ʧʣʘʩʪʦʚ ʠ ʣʠʥʟ ʢʘʤʝʥʥʦʡ ʩʦʣʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚʳʰʝʣʝʞʘʱʠʝ ʘʥʛʠʜʨʠʪʳ 

ʦʙʨʫʰʠʣʠʩʴ ʚ ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʧʦʣʦʩʪʠ. ɺ ʢʝʨʥʝ ʘʥʛʠʜʨʠʪʦʚ ʚʳʷʚʣʝʥʳ ʢʘʚʝʨʥʳ, 

ʟʘʧʦʣʥʝʥʥʳʝ ʛʣʠʥʘʤʠ, ʧʝʩʢʦʤ, ʤʝʣʢʠʤʠ ʦʙʣʦʤʢʘʤʠ ʠʟʚʝʩʪʥʷʢʘ. ʆʜʥʘʢʦ ʙʦʣʴʰʘʷ 

ʯʘʩʪʴ ʢʘʚʝʨʥ ʥʝ ʟʘʧʦʣʥʝʥʘ. 

ʂʘʨʩʪ ʩʦʣʷʥʦʡ ʪʦʣʱʠ (ʛʘʣʠʪʦʚʦʡ ʧʦʜʩʚʠʪʳ) ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʫʩʣʦʚʥʦ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʘ ʪʠʧʘ - ʧʝʨʝʢʨʳʪʳʡ (ʜʨʝʚʥʠʡ) ʠ ʦʪʢʨʳʪʳʡ 

(ʩʦʚʨʝʤʝʥʥʳʡ). ʇʝʨʝʢʨʳʪʳʡ ʢʘʨʩʪ ʩʦʣʝʡ ʨʘʟʚʠʪ ʚ ʧʨʝʜʝʣʘʭ ʢʨʘʝʚʦʡ ʪʦʣʱʠ 

ʢʘʤʝʥʥʦʡ ʩʦʣʠ, ʦʙʨʘʤʣʷʶʱʝʡ ʚʳʭʦʜʳ ʘʥʛʠʜʨʠʪʦʚ ʷʜʝʨʥʦʡ ʯʘʩʪʠ ʊʶʙʝʛʘʪʘʥʩʢʦʡ 

ʘʥʪʠʢʣʠʥʘʣʠ. ʈʝʟʫʣʴʪʘʪʦʤ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝ ʤʦʱʥʦʡ 

ʛʣʠʥʠʩʪʦ-ʛʠʧʩʦʚʦʡ ʰʣʷʧʳ. 

ʆʪʢʨʳʪʳʡ ʢʘʨʩʪ ʠʤʝʝʪ ʤʝʩʪʦ ʥʘ ʫʯʘʩʪʢʘʭ ʚʳʭʦʜʘ ʢʘʤʝʥʥʦʡ ʩʦʣʠ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ ʠʣʠ ʧʦʜ ʪʦʥʢʠʡ ʧʣʘʱ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ. ɺ ʩʚʦʜʦʚʦʡ ʯʘʩʪʠ 

ʃʷʣʠʤʢʘʥʩʢʦʡ ʘʥʪʠʢʣʠʥʘʣʠ ʠʤʝʶʪʩʷ ʢʘʨʩʪʦʚʳʝ ʚʦʨʦʥʢʠ ʠ ʧʨʦʚʘʣʳ, ʥʘ ʩʪʝʥʢʘʭ 

ʢʦʪʦʨʳʭ ʦʙʥʘʞʘʝʪʩʷ ʢʘʤʝʥʥʘʷ ʩʦʣʴ ʨʦʟʦʚʦʛʦ, ʪʝʤʥʦ-ʨʦʟʦʚʦʛʦ ʠ ʩʝʨʦʛʦ ʮʚʝʪʘ. ʆʙ 

ʠʥʪʝʥʩʠʚʥʦʤ ʧʨʦʷʚʣʝʥʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʢʘʨʩʪʘ ʥʘ ʵʪʦʡ ʩʪʨʫʢʪʫʨʝ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʥʝ ʪʦʣʴʢʦ ʢʘʨʩʪʦʚʳʝ ʤʠʢʨʦʬʦʨʤʳ ʨʝʣʴʝʬʘ, ʥʦ ʠ ʥʘʣʠʯʠʝ 

ʨʦʜʥʠʢʦʚ ʜʝʙʠʪʦʤ 0,1-2,5 ʣ/ʩ ʭʣʦʨʠʜʥʦʛʦ ʥʘʪʨʠʝʚʦʛʦ ʩʦʩʪʘʚʘ ʩ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ 

260-270 ʛ/ʜʤ3. 

ɺ ʧʨʝʜʝʣʘʭ ʫʟʙʝʢʩʢʦʡ ʯʘʩʪʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʦʪʢʨʳʪʦʛʦ ʢʘʨʩʪʘ ʥʝ 

ʦʙʥʘʨʫʞʝʥʦ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʦʜʥʘʢʦ, ʯʪʦ ʧʦʜʟʝʤʥʦʝ ʚʳʱʝʣʘʯʠʚʘʥʠʝ ʩʦʣʝʡ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʜʝʪ ʤʝʜʣʝʥʥʦ, ʥʦ ʥʝʧʨʝʨʳʚʥʦ ʥʘ ʚʩʝʡ ʧʣʦʱʘʜʠ ʩʦʣʷʥʦʛʦ 

ʟʝʨʢʘʣʘ. ʆʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʭʣʦʨʠʜʥʦ-ʥʘʪʨʠʝʚʳʡ ʩʦʩʪʘʚ ʠ ʚʳʩʦʢʘʷ 

ʤʠʥʝʨʘʣʠʟʘʮʠʷ (38,7-81,6 ʛ/ʜʤ3) ʚʦʜ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʚ ʧʝʩʯʘʥʠʢʘʭ 

ʢʘʨʘʙʠʣʴʩʢʦʡ ʩʚʠʪʳ, ʪ.ʝ. ʙʣʠʞʘʡʰʝʛʦ ʢ ʢʨʦʚʣʝ ʩʦʣʝʡ. ʆ ʩʦʚʨʝʤʝʥʥʦʤ ʢʘʨʩʪʝ ʩʦʣʝʡ 

ʛʦʚʦʨʠʪ ʩʦʩʪʘʚ (ʭʣʦʨʠʜʥʦ-ʩʫʣʴʬʘʪʥʳʡ ʥʘʪʨʠʝʚʳʡ, ʩʫʣʴʬʘʪʥʦ-ʭʣʦʨʠʜʥʳʡ 

ʢʘʣʴʮʠʝʚʳʡ) ʠ ʧʦʚʳʰʝʥʥʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ (ʜʦ 13,4 ʛ/ʜʤ3) ʧʦʜʟʝʤʥʳʭ ʚʦʜ 

ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʚʦʜʦʥʦʩʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 
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ʉʝʛʦʜʥʷ ʚ ʤʠʨʝ ʧʨʦʚʦʜʷʪʩʷ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ 

ʪʨʝʙʦʚʘʥʠʡ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʜʦʙʳʚʘʝʤʦʡ ʨʫʜʥʦʡ ʤʘʩʩʳ, ʢʦʪʦʨʳʝ 

ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʩʝʣʝʢʪʠʚʥʫʶ ʜʦʙʳʯʫ ʨʫʜʳ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʫʜʥʳʭ ʧʦʪʦʢʦʚ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʘʯʝʩʪʚʘ ʥʘ ʦʩʥʦʚʝ ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʩʚʦʡʩʪʚ ʜʦʙʳʚʘʝʤʳʭ 

ʧʦʨʦʜ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʥʘ ʦʧʨʝʜʝʣʷʪʴ ʢʨʠʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʫʜʥʳʭ ʧʦʪʦʢʦʚ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʘʯʝʩʪʚʘ, ʩʦʩʪʘʚʘ ʮʝʥʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ, ʨʘʟʜʝʣʝʥʠʷ ʨʫʜʥʦʡ ʤʘʩʩʳ ʥʘ ʠʟʚʣʝʢʘʝʤʳʝ ʧʦʨʮʠʠ. 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ ʨʫʜʥʳʭ ʧʦʪʦʢʦʚ ʠ ʪʝʭʥʦʣʦʛʠʠ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʠ 

ʥʘ ʧʨʝʤʝʨʝ ʨʘʟʨʘʙʦʪʢʝ ʬʦʩʬʦʨʠʪʦʚʦʛʦ ʢʘʨʴʝʨʘ çɼʞʝʨʦʡ ʖʞʥʳʡè ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ɼʞʝʨʦʡ-ʉʘʨʜʘʨʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʬʦʩʬʦʨʠʪʦʚ ʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʪʝʭʥʦʣʦʛʠʠ ʜʦʙʳʯʠ ʨʫʜʥʦʡ ʤʘʩʩʳ ʠ ʩ ʧʨʠʤʝʥʝʥʠʷʤ 

ʬʨʝʟʝʨʥʳʭ ʢʦʤʙʘʡʥʦʚ.  

ʇʦʩʣʦʡʥʦ-ʧʦʨʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʚʳʝʤʢʠ ʩ ʧʨʠʤʝʥʝʥʠʝ ʬʨʝʟʝʨʥʳʭ 

ʢʦʤʙʘʡʥʦʚ ʧʨʠ ʦʩʚʦʝʥʠʠ ʢʘʨʴʝʨʘ çɼʞʝʨʦʡ ʖʞʥʳʡè ɼʞʝʨʦʡ-ʉʘʨʜʘʨʠʥʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʬʦʩʬʦʨʠʪʦʚ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʧʝʨʝʤʝʰʠʚʘʥʠʝ ʢʦʥʜʠʮʠʦʥʥʦʡ, 

ʥʝʢʦʥʜʠʮʠʦʥʥʦʡ ʨʫʜʳ ʠ ʧʫʩʪʦʡ ʧʦʨʦʜʳ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʢʦʤʙʘʡʥʦʚʘʷ ʚʳʝʤʢʘ 

ʧʨʠʚʦʜʠʪ ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤʫ ʨʘʟʫʙʦʞʠʚʘʥʠʷ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʢʦʥʪʨʦʣʷ ʟʘ ʩʦʜʝʨʞʘʥʠʝʤ ʈ2ʆ2 ʚ ʜʦʙʳʚʘʝʤʦʡ ʨʫʜʥʦʡ ʤʘʩʩʝ [1]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʩʥʠʟʠʪʴ ʨʘʟʫʙʦʞʠʚʘʥʠʷ ʠ ʧʦʪʝʨʠ ʨʫʜʳ ʧʨʠ ʦʪʨʘʙʦʪʢʝ 

ʩʣʦʠʩʪʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʶ ʚʝʜʝʥʠʷ ʛʦʨʥʳʭ ʨʘʙʦʪ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʨʝʟʝʨʥʳʭ ʢʦʤʙʘʡʥʦʚ ʧʨʠ ʦʪʢʨʳʪʳʭ ʛʦʨʥʳʭ ʨʘʙʦʪʘʭ ʠ 

ʧʨʝʜʦʩʪʘʚʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ.  

ʉʪʘʥʦʚʠʪʩʷ ʦʯʝʚʠʜʥʳʤ, ʯʪʦ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʨʫʜʥʦʛʦ ʧʦʣʷ ɼʞʝʨʦʡ-

ʉʘʨʜʘʨʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʬʨʝʟʝʨʥʳʤʠ ʢʦʤʙʘʡʥʘʤʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʦʩʣʦʡʥʦ-ʧʦʨʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʜʦʙʳʯʠ, ʛʣʘʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ɻ ʪʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʫʩʣʦʚʠʷʭ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʜʦʙʳʪʦʡ 

ʨʫʜʥʦʡ ʤʘʩʩʳ. 

ʇʦʜ ʛʦʨʥʦ ʪʝʭʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ ʧʨʠ ʦʩʚʦʝʥʠʠ ʩʣʦʞʥʦʩʪʨʫʢʪʫʨʥʦʛʦ 

ʧʣʘʩʪʦʚʦʛʦ ʬʦʩʬʦʨʠʪʦʚʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ɼʞʝʨʦʡ-ʉʘʨʜʘʨʷ ʧʦʥʠʤʘʝʪʩʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʥʘ ʦʩʚʘʠʚʘʝʤʦʤ ʫʯʘʩʪʢʝ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʚʩʢʨʳʚʘʶʱʠʭ, ʪʨʘʥʩʧʦʨʪʥʳʭ ʚʳʨʘʙʦʪʦʢ, ʜʦʙʳʯʥʦʛʦ ʟʘʙʦʷ 

ʚʦʚʟʘʠʤʦʩʚʷʟʠ ʩ ʫʯʘʩʪʢʦʤ ʥʝʜʨ. ɿʘʙʦʡ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʩʣʫʯʘʝ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʚʳʝʤʦʯʥʫʶ ʧʦʣʦʩʫ, ʬʦʨʤʠʨʫʝʤʫʶ ʬʨʝʟʝʨʥʳʤ ʢʦʤʙʘʡʥʦʤ.  
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ʅʘ ʦʩʥʦʚʝ ʠʟʚʝʩʪʥʦʡ ʤʝʪʦʜʠʢʠ ʫʩʪʘʥʦʚʣʝʥʦ ʧʘʨʘʤʝʪʨʳ ʛʦʨʥʦʪʝʭʥʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ ʠ ʝʝ ʦʧʨʝʜʝʣʷʶʱʠʝ ʬʘʢʪʦʨʳ ʧʨʠ ʚʳʝʤʢʠ ʨʫʜʳ ʢʦʤʙʘʡʥʦʤ ʧʨʠ ʦʩʚʦʝʥʠʷ 

ʩʣʦʞʥʦʩʪʨʫʢʪʫʨʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʬʦʩʬʦʨʠʪʦʚ ʥʘ ʧʨʠʤʝʨʝ ɼʞʝʨʦʡ-

ʉʘʨʜʘʨʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ɸʥʘʣʠʟ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʧʳʪʘ 

ʧʨʠʤʝʥʝʥʠʷ ʙʝʟʚʟʨʳʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ɼʞʝʨʦʡ-

ʉʘʨʜʘʨʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚʳʷʚʠʣ, ʯʪʦ ʢʘʨʴʝʨʥʳʝ ʬʨʝʟʝʨʥʳʝ ʢʦʤʙʘʡʥʳ 

ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʚʳʙʦʨʦʤ. [2]. 

ʅʘʧʨʠʤʝʨ, ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʢʘʨʴʝʨʘ çɼʞʝʨʦʡ ʖʞʥʳʡè ʥʘ ɼʞʝʨʦʡ-

ʉʘʨʜʘʨʠʥʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʜʣʠʥʘ ʬʨʦʥʪʘ ʜʦʙʳʯʠ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 200 ʜʦ 600 

ʤʝʪʨʦʚ. ʄ  rʩʦʟʜʘʣʠ ʥʦʚʫʶ ʪʠʧʦʚʫʶ ʧʨʠʥʮʠʧʠʘʣʴʥʫʶ ʩʭʝʤʫ ʨʘʙʦʪʳ ʬʨʝʟʝʨʥʦʛʦ 

ʢʦʤʙʘʡʥʘ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʣʘʩʪʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ʆʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1 

[3]. 

 
1 ï ʬʨʝʟʝʨʥʳʡ ʢʦʤʙʘʡʥ; 2 ï ʨʘʙʦʯʠʡ ʛʦʨʠʟʦʥʪ; 3 ï ʨʘʟʛʨʫʟʦʯʥʘʷ ʢʦʥʩʦʣʴ;  

4 ï ʘʚʪʦʩʘʤʦʩʚʘʣ ʧʦʜ ʧʦʛʨʫʟʢʦʡ; 5 ï ʛʨʫʞʝʥʳʡ ʘʚʪʦʩʘʤʦʩʚʘʣ; 6 ï ʤʦʱʥʦʩʪʴ ʩʣʦʷ 

ʬʨʝʟʝʨʦʚʘʥʠʷ; 7 ï ʧʦʨʦʞʥʠʡ ʘʚʪʦʩʘʤʦʩʚʘʣ, ʧʦʜʛʦʪʦʚʣʝʥʥʳʡ ʢ ʧʦʛʨʫʟʢʝ;  

8 ï ʨʫʜʥʘʷ ʤʘʩʩʘ ʩ ʨʘʟʣʠʯʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʦʣʝʟʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. 

ʈʠʩ. 1. ʊʠʧʦʚʘʷ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʨʘʙʦʪʳ ʬʨʝʟʝʨʥʦʛʦ 

ʢʦʤʙʘʡʥʘ 

 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʢʘʨʴʝʨʘ çɼʞʝʨʦʡ ʖʞʥʳʡè ɼʞʝʨʦʡ-

ʉʘʨʜʘʨʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʬʦʩʬʦʨʠʪʦʚ ʬʨʝʟʝʨʥʳʤʠ ʢʦʤʙʘʡʥʘʤʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʩʣʦʡʥʦ-ʧʦʣʦʩʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʜʦʙʳʯʠ, ʛʣʘʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʚ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʫʩʣʦʚʠʷʭ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʜʦʙʳʪʦʡ 

ʨʫʜʥʦʡ ʤʘʩʩʳ. ʆʙʦʩʥʦʚʘʥʳ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʝʨʝʩʝʯʝʥʠʷ ʚʳʝʤʦʯʥʦʡ ʧʦʣʦʩʳ 

ʬʨʝʟʝʨʦʚʘʥʠʷ ʛʨʘʥʠʮʳ ʨʫʜʘ-ʧʦʨʦʜʘ ʠ ʧʦʨʦʜʘ-ʨʫʜʘ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʧʦʪʝʨʴ. 
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ʌʠʣʠʘʣ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ  

ʫʥʠʚʝʨʩʠʪʝʪʘ çʄʀʉʀʉè ʚ ʛ. ɸʣʤʘʣʳʢ (nasridinov@yahoo.com) 

 

ʅʘ ʨʫʜʥʠʢʝ çʂʘʫʣʴʜʳè ɸʆ çɸʣʤʘʣʳʢʩʢʠʡ ɻʄʂè ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʟʦʣʦʪʦʨʫʜʥʦʛʦ ʪʝʣʘ ʩʠʩʪʝʤʦʡ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʣʦʸʚ ʩ ʪʚʝʨʜʝʶʱʝʡ ʟʘʢʣʘʜʢʦʡ 

ʝʞʝʛʦʜʥʦ ʚʦʟʚʦʜʷʪ ʦʢʦʣʦ 110 ʧʝʨʝʤʳʯʝʢ ʜʣʷ ʠʟʦʣʷʮʠʠ ʟʘʢʣʘʜʦʯʥʳʭ ʢʘʤʝʨ. ʕʪʠ 

ʦʛʨʘʞʜʘʶʱʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʪʨʘʜʠʮʠʦʥʥʦ ʚʳʧʦʣʥʷʶʪʩʷ ʠʟ ʜʨʝʚʝʩʠʥʳ, ʯʪʦ 

ʩʦʧʨʷʞʝʥʦ ʩ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʴʶ ʠ ʦʛʨʘʥʠʯʝʥʥʳʤ ʩʨʦʢʦʤ ʩʣʫʞʙʳ ʚ ʫʩʣʦʚʠʷʭ 

ʚʳʩʦʢʦʡ ʚʣʘʞʥʦʩʪʠ [1, 2]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʚʦʟʤʦʞʥʦʩʪʠ ʟʘʤʝʥʳ ʜʝʨʝʚʷʥʥʳʭ 

ʧʝʨʝʤʳʯʝʢ ʥʘ ʙʣʦʢʦʚʳʝ ʘʥʘʣʦʛʠ ï ʧʝʥʦʙʣʦʢʠ D500 ʠ ʧʦʣʠʩʪʠʨʦʣʙʣʦʢʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʢʣʶʯʘʣʦ ʨʘʩʯʸʪ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʪʚʝʨʜʝʶʱʝʡ ʩʤʝʩʠ, 

ʧʨʦʯʥʦʩʪʥʫʶ ʧʨʦʚʝʨʢʫ ʤʘʪʝʨʠʘʣʦʚ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʟʘʧʘʩʘ, ʘ ʪʘʢʞʝ ʘʥʘʣʠʟ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ɻʠʜʨʦʩʪʘʪʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ ʧʦʩʣʝ ʧʦʣʥʦʛʦ ʟʘʧʦʣʥʝʥʠʷ ʢʘʤʝʨʳ ʜʦʩʪʠʛʘʣʦ 

58,9 ʢʇʘ, ʧʨʠ ʵʪʦʤ ʤʘʢʩʠʤʘʣʴʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʧʝʨʝʤʳʯʢʫ ʩʦʩʪʘʚʣʷʣʘ 706 ʢʅ. 

ʇʨʦʚʝʨʢʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ ɻ ʪʦ ʟʥʘʯʝʥʠʝ ʚ ʜʝʩʷʪʢʠ ʨʘʟ ʥʠʞʝ ʧʨʝʜʝʣʦʚ ʧʨʦʯʥʦʩʪʠ ʜʘʞʝ 

ʫ ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳʭ ʤʘʪʝʨʠʘʣʦʚ: ʜʣʷ ʩʦʩʥʳ ï 5 ʄʇʘ, ʧʝʥʦʙʣʦʢʦʚ ï 1,5 ʄʇʘ, 

ʧʦʣʠʩʪʠʨʦʣʙʣʦʢʦʚ ï 2,5 ʄʇʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʝ ʪʨʠ ʚʘʨʠʘʥʪʘ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʪʨʝʙʫʝʤʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ, ʥʦ ʙʣʦʢʦʚʳʝ ʨʝʰʝʥʠʷ ʦʙʣʘʜʘʶʪ ʨʷʜʦʤ ʟʥʘʯʠʤʳʭ 

ʧʨʝʠʤʫʱʝʩʪʚ. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʢʦʥʦʤʠʯʥʦʩʪʠ, ʧʝʥʦʙʣʦʯʥʘʷ ʧʝʨʝʤʳʯʢʘ ʦʙʭʦʜʠʪʩʷ ʚ 2 ʤʣʥ 

ʩʫʤ ʧʨʦʪʠʚ 11,1 ʤʣʥ. ʩʫʤ ʟʘ ʜʝʨʝʚʷʥʥʫʶ, ʦʙʝʩʧʝʯʠʚʘʷ ʛʦʜʦʚʫʶ ʵʢʦʥʦʤʠʶ ʜʦ 1 

ʤʣʨʜ ʩʫʤ. ʇʦʣʠʩʪʠʨʦʣʙʣʦʢʠ, ʭʦʪʴ ʠ ʜʦʨʦʞʝ (6,23 ʤʣʥ. ʩʫʤ), ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʤʘʢʩʠʤʘʣʴʥʫʶ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʠ ʩʪʦʡʢʦʩʪʴ ʢ ʚʣʘʛʝ. ʇʨʠ ʵʪʦʤ ʤʦʥʪʘʞ ʙʣʦʢʦʚʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʟʘʥʠʤʘʝʪ ʚ 3 ʨʘʟʘ ʤʝʥʴʰʝ ʚʨʝʤʝʥʠ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʙʣʦʯʥʳʭ ʧʝʨʝʤʳʯʝʢ ʚʢʣʶʯʘʶʪ ʩʥʠʞʝʥʥʦʝ 

ʚʦʜʦʧʦʛʣʦʱʝʥʠʝ (ʫ ʧʝʥʦʙʣʦʢʦʚ Ò8%, ʫ ʧʦʣʠʩʪʠʨʦʣʙʣʦʢʦʚ Ò4% ʧʨʦʪʠʚ ʩʦʩʥʳ 

>60%) ʠ ʫʤʝʥʴʰʝʥʠʝ ʨʘʩʭʦʜʘ ʧʝʩʢʘ ʥʘ 35 000 ʪ ʚ ʛʦʜ ʟʘ ʩʯʸʪ ʯʘʩʪʠʯʥʦʛʦ 

ʚʳʪʝʩʥʝʥʠʷ ʦʙʲʝʤʘ ʟʘʢʣʘʜʦʯʥʦʡ ʩʤʝʩʠ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʳʨʘʙʦʪʦʢ ʧʨʠ ʩʥʠʞʝʥʠʠ ʦʙʲʸʤʘ ʧʨʠʤʝʥʷʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

mailto:nasridinov@yahoo.com


ɻʝʦʣʦʛʠʷ, ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚ ʠ ʧʨʠʤʝʥʷʝʤʦʛʦ ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

 

122 

 

ʇʨʠʤʝʥʝʥʠʝ ʙʣʦʯʥʳʭ ʧʝʨʝʤʳʯʝʢ ï ʦʩʦʙʝʥʥʦ ʥʘ ʦʩʥʦʚʝ ʧʝʥʦʙʣʦʢʦʚ ï 

ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʧʦʚʳʩʠʪʴ ʥʘʜʸʞʥʦʩʪʴ ʩʠʩʪʝʤʳ ʟʘʢʣʘʜʢʠ, ʥʦ ʠ ʩʥʠʟʠʪʴ 

ʤʘʪʝʨʠʘʣʴʥʳʝ ʠ ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ. 
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ʉʪʨʦʠʪʝʣʴʩʪʚʦ ɸʆ çɼʝʭʢʘʥʘʙʘʜʩʢʦʛʦ ʢʘʣʠʡʥʦʛʦ ʟʘʚʦʜʘè ʥʘʯʘʣʦʩʴ ʚ 2008 

ʛʦʜʫ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʂʘʙʠʥʝʪʘ ʤʠʥʠʩʪʨʦʚ ʠ ʈʘʩʧʦʨʷʞʝʥʠʝʤ 

ʇʨʝʟʠʜʝʥʪʘ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʥʘ ʙʘʟʝ ʊʶʙʝʛʘʪʘʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʢʘʣʠʡʥʳʭ ʩʦʣʝʡ.  

ʂʘʣʠʡʥʳʝ ʫʜʦʙʨʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʶʪ ʚʦʩʧʦʣʥʝʥʠʶ ʢʘʣʠʷ ʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʦʯʚʘʭ, ʦʙʝʩʧʝʯʠʚʘʷ ʧʦʚʳʰʝʥʠʝ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʯʪʦ 

ʙʣʘʛʦʪʚʦʨʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʧʦʚʳʰʝʥʠʠ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʝ ʢʘʢ ʧʠʱʝʚʳʭ, ʪʘʢ 

ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ.  

ʇʨʦʠʟʚʦʜʩʪʚʦ ʢʘʣʠʡʥʳʭ ʫʜʦʙʨʝʥʠʡ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʳʤ 

ʛʦʨʥʦʪʝʭʥʠʯʝʩʢʠʤ ʢʦʤʧʣʝʢʩʦʤ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʦʚ ʠ ʩʣʫʞʙ, ʛʣʘʚʥʳʤ ʠʟ ʢʦʪʦʨʳʭ 

ʷʚʣʷʝʪʩʷ ʧʦʜʟʝʤʥʦʝ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʝ ʢʦʤʧʣʝʢʩʝ ï ʢʘʣʠʡʥʳʡ ʨʫʜʥʠʢ, ʚ ʢʦʪʦʨʦʤ 

ʚʝʜʝʪʩʷ ʜʦʙʳʯʘ ʢʘʣʠʡʥʦʡ ʨʫʜʳ, ʷʚʣʷʶʱʝʡʩʷ ʠʩʭʦʜʥʳʤ ʩʳʨʴʝʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʢʘʣʠʡʥʳʭ ʫʜʦʙʨʝʥʠʡ [1-3].  

ɼʦʙʳʯʘ ʢʘʣʠʡʥʦʡ ʨʫʜʳ, ʚʢʣʶʯʘʶʱʝʡ ʦʪʙʦʡʢʫ ʨʫʜʳ ʦʪ ʤʘʩʩʠʚʘ, ʧʦʛʨʫʟʢʫ ʝʝ 

ʚ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ ʠ ʜʦʩʪʘʚʢʫ ʜʦ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʪʨʘʥʩʧʦʨʪʘ, 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʤʠ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʤʠ ʢʦʤʙʘʡʥʦʚʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ 

ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʘʭ ʢʘʤʝʨʥʦʡ ʩʠʩʪʝʤʳ ʨʘʟʨʘʙʦʪʢʠ. ʆʩʦʙʫʶ ʩʣʦʞʥʦʩʪʴ ʧʨʠ 

ʵʪʦʤ ʧʨʠʦʙʨʝʪʘʶʪ ʚʦʧʨʦʩʳ ʢʦʨʨʝʢʪʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʪʘʢʠʭ ʩʠʩʪʝʤ, ʘ 

ʪʘʢʞʝ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʜʟʝʤʥʳʭ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ.  

ʀʩʭʦʜʷ ʠʟ ɻ ʪʦʛʦ, ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʠʟʫʯʝʥʠʝ ʛʝʦʤʝʭʘʥʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ çʚʤʝʱʘʶʱʠʡ ʤʘʩʩʠʚ ï ʛʦʨʥʳʝ ʚʳʨʘʙʦʪʢʠè ʚ ʩʣʦʞʥʳʭ ʫʩʣʦʚʠʷʭ 

ʊʶʙʝʛʘʪʘʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʢʘʣʠʡʥʳʭ ʩʦʣʝʡ, ʷʚʣʷʶʪʩʷ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʳʤʠ. 

ʇʨʠ ʵʪʦʤ ʦʩʦʙʝʥʥʦ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʮʝʣʠʢʦʚ ʠ 
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ɻʝʦʣʦʛʠʷ, ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚ ʠ ʧʨʠʤʝʥʷʝʤʦʛʦ ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 
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ʢʨʦʚʣʠ ʚʳʨʘʙʦʪʦʢ ʨʫʜʥʠʢʘ, ʘʥʘʣʠʟ ʫʩʪʦʡʯʠʚʦʩʪʠ ʮʝʣʠʢʦʚ ʠ ʢʨʦʚʣʠ ʛʦʨʥʳʭ 

ʚʳʨʘʙʦʪʦʢ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʩʦʩʪʘʚʘ ʠ ʩʪʨʦʝʥʠʷ ʧʦʨʦʜ ʠ ʧʘʨʘʤʝʪʨʦʚ ʢʘʤʝʨʥʦʡ 

ʩʠʩʪʝʤʳ ʨʘʟʨʘʙʦʪʢʠ, ʨʘʟʨʘʙʦʪʢʘ ʛʝʦʤʝʭʘʥʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠʝʚ ʙʝʟʦʧʘʩʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʚʳʨʘʙʦʪʦʢ, ʦʙʦʩʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʠ ʨʘʟʨʘʙʦʪʢʘ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ 

ʢʨʝʧʣʝʥʠʶ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ, ʦʙʝʩʧʝʯʝʥʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘʙʣʶʜʝʥʠʡ ʟʘ 

ʧʨʦʷʚʣʝʥʠʷʤʠ ʛʦʨʥʦʛʦ ʜʘʚʣʝʥʠʷ.  

ʆʩʥʦʚʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʧʦʜʛʦʪʦʚʢʠ ʧʣʘʩʪʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʢʘʣʠʡʥʳʭ 

ʨʫʜ ʚ ʫʩʣʦʚʠʷʭ ʊʶʙʝʛʘʪʘʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʷʚʣʷʝʪʩʷ ʧʘʥʝʣʴʥʳʡ ʠʣʠ 

ʧʘʥʝʣʴʥʦ-ʙʣʦʯʥʳʡ. ɸʥʘʣʠʟ ʦʪʨʘʙʦʪʢʠ ʧʦʜʦʙʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʚ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʷʚʣʷʝʪʩʷ ʢʘʤʝʨʥʘʷ ʩʠʩʪʝʤʘ ʨʘʟʨʘʙʦʪʢʠ, 

ʚʘʨʠʘʥʪʘʤʠ ʢʦʪʦʨʦʡ ʷʚʣʷʶʪʩʷ ʦʪʨʘʙʦʪʢʘ ʨʝʛʫʣʷʨʥʳʤʠ ʢʘʤʝʨʘʤʠ ʠ ʦʪʨʘʙʦʪʢʘ 

ʧʘʨʥʳʤʠ ʢʘʤʝʨʘʤʠ. ʇʨʠ ʵʪʦʤ ʚ ʮʝʣʷʭ ʫʚʝʣʠʯʝʥʠʷ ʧʦʣʥʦʪʳ ʠʟʚʣʝʯʝʥʠ ̫ʧʦʣʝʟʥʦʛʦ 

ʠʩʢʦʧʘʝʤʦʛʦ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʦʪʨʘʙʦʪʢʘ ʢʘʤʝʨʘʤʠ ʩ ʨʘʩʰʠʨʝʥʠʝʤ ʠ ʚ 2 ʭʦʜʘ ʜʣʷ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʳʝʤʢʠ ʧʦ ʚʳʩʦʪʝ ʢʘʤʝʨʳ. ɺ ʢʘʯʝʩʪʚʝ ʦʯʠʩʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦʭʦʜʯʝʩʢʦʡ-ʦʯʠʩʪʥʳʝ ʢʦʤʙʘʡʥʳ çʋʨʘʣ-10ɸè ʠ çʋʨʘʣ-20ʈè.  
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ʇʨʠ ʫʛʣʫʙʣʝʥʠʠ ʛʦʨʥʳʭ ʨʘʙʦʪ ʛʝʦʤʝʭʘʥʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩʦ 

ʩʜʚʠʞʝʥʠʝʤ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʧʨʠʦʙʨʝʪʘʶʪ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʚ ʩʚʷʟʠ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʤʘʩʰʪʘʙʦʚ ʧʨʦ ʠʩʭʦʜʷʱʠʭ ʧʨʦʮʝʩʩʦʚ. ʆʧʠʩʘʥʠʝ ʩʪʨʫʢʪʫʨ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʨʦʚʦʜʠʪʩʷ ʯʘʱʝ ʚʩʝʛʦ ʩʪʘʪʠʯʥʦ, ʙʝʟ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʠʥʘʤʠʢʠ, 

ʦʙʫʩʣʘʚʣʠʚʘʶʱʝʡ ʧʨʦʮʝʩʩʳ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʘ. ʉʦʙʩʪʚʝʥʥʦ 

ʜʠʥʘʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʧʨʦʮʝʩʩʘ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ 

ʛʝʥʝʪʠʯʝʩʢʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʩʪʨʫʢʪʫʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 
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ʦʩʪʘʶʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʥʝ ʧʦʣʷ ʟʨʝʥʠʷ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʠʟʫʯʘʶʱʠʭ ʛʝʦʣʦʛʠʶ 

ʨʫʜʥʳʭ ʦʙʲʝʢʪʦʚ. 

ʄʝʩʪʦʨʦʞʜʝʥʠʝ ʂʘʣʴʤʘʢʳʨ ʨʘʩʧʦʣʦʞʝʥʦ ʥʘ ʧʝʨʝʛʠʙʝ ʜʚʫʭ ʢʨʫʧʥʳʭ, 

ʣʠʥʝʡʥʦ ʚʳʪʷʥʫʪʳʭ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʩʢʣʘʜʯʘʪʳʭ ʩʪʨʫʢʪʫʨ. 

ʉʘʤʦʡ ʢʨʫʧʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʷʚʣʷʝʪʩʷ ɿʘʧʘʜʥʦ-ɸʣʤʘʣʳʢʩʢʠʡ 

ʛʣʫʙʠʥʥʳʡ ʨʘʟʣʦʤ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. ʇʦʨʦʜʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʧʨʝʪʝʨʧʝʣʠ ʩʣʦʞʥʳʝ ʠ ʤʥʦʛʦʢʨʘʪʥʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʧʦʜʚʠʞʢʠ ʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʨʦʷʚʣʝʥʠʷʤʠ ɻ ʧʦʭ ʂʘʣʝʜʦʥʩʢʦʛʦ, ɻʝʨʮʠʥʩʢʦʛʦ ʠ ɸʣʴʧʠʡʩʢʦʛʦ 

ʪʝʢʪʦʛʝʥʝʟʘ. ɿʘʧʘʜʥʦ-ɸʣʤʘʣʳʢʩʢʠʡ ʨʘʟʣʦʤ ʚ ʧʨʝʜʝʣʘʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʧʝʨʝʩʝʢʘʝʪʩʷ ʢʨʫʧʥʳʤʠ ʨʘʟʣʦʤʘʤʠ ʩʫʙʰʠʨʦʪʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ: ʂʘʨʘʙʫʣʘʢʩʢʠʤ, 

ʂʘʣʴʤʘʢʳʨʩʢʠʤ. 

ʂʘʨʘʙʫʣʘʢʩʢʠʡ ʨʘʟʣʦʤ ʧʨʝʜʩʪʘʚʣʝʥ ʟʦʥʦʡ ʜʨʦʙʣʝʥʠʷ, ʤʦʱʥʦʩʪʴʶ 50-60 ʤ, 

ʘ ʂʘʣʴʤʘʢʳʨʩʢʠʡ ʨʘʟʣʦʤ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʟʦʥʦʡ ʜʨʦʙʣʝʥʠʷ ʩ ʛʣʠʥʢʦʡ ʪʨʝʥʠʷ, 

ʤʦʱʥʦʩʪʴʶ 20-25 ʤ. 

ɺʩʝ ʨʘʟʣʦʤʳ ʠʤʝʶʪ ʢʨʫʪʳʝ ʫʛʣʳ ʧʘʜʝʥʠʷ (70-85Ü), ʟʘʣʦʞʝʥʳ ʦʥʠ ʚ 

ɻʝʨʮʠʥʩʢʠʡ ʮʠʢʣ ʪʝʢʪʦʛʝʥʝʟʘ. ɺ ɸʣʴʧʠʡʩʢʠʡ ʮʠʢʣ ʧʨʦʠʩʭʦʜʠʣʦ ʠʭ ʦʙʥʦʚʣʝʥʠʝ. 

ɹʦʣʝʝ ʤʝʣʢʘʷ ʧʦʩʪʨʫʜʥʘʷ ʪʝʢʪʦʥʠʢʘ ʬʠʢʩʠʨʫʝʪʩʷ ʩʤʝʱʝʥʠʝʤ ʨʫʜʥʳʭ ʪʝʣ 

ʧʦ ʪʨʝʱʠʥʘʤ. ɹʣʦʢʦʚʦʝ ʩʪʨʦʝʥʠʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʦʙʫʩʣʦʚʣʝʥʦ ʥʘʣʠʯʠʝʤ 

ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʦ ʣʠʥʝʡʥʦ-ʚʳʪʷʥʫʪʳʭ ʨʘʟʨʳʚʥʳʭ ʩʪʨʫʢʪʫʨ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʧʣʦʱʘʜʴ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʦʢʘʟʘʣʘʩʴ ʨʘʟʙʠʪʦʡ ʥʘ ʨʷʜ ʙʦʣʝʝ ʤʝʣʢʠʭ 

ʙʣʦʢʦʚ ʩʦ ʟʥʘʯʠʪʝʣʴʥʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʴʶ ʧʦʨʦʜ. 

ʋʯʠʪʳʚʘʷ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ ʠ ʩʣʦʞʥʦʩʪʴ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ 

ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʚʳʷʩʥʠʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʨʘʟʣʦʤʦʚ. 

ʉ ʵʪʦʡ ʮʝʣʴʶ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʠʟʤʝʨʝʥʠʷ ʧʦ ʜʚʫʤ ʧʨʦʬʠʣʴʥʳʤ ʣʠʥʠʷʤ, 

ʢʦʪʦʨʳʝ ʧʝʨʝʩʝʢʘʣʠ ʩʫʱʝʩʪʚʫʶʱʠʝ ʥʘ ʫʯʘʩʪʢʘʭ ʨʘʟʣʦʤʳ: ʂʘʨʘʙʫʣʘʢʩʢʠʡ, 

ʂʘʣʴʤʘʢʳʨʩʢʠʡ, ʎʝʥʪʨʘʣʴʥʳʡ ʠ ʦʪʚʝʪʚʣʝʥʠʝ ʨʘʟʣʦʤʘ (ʙʝʟ ʥʘʟʚʘʥʠʷ). ʂ 

ʩʦʞʘʣʝʥʠʶ, ʧʦ ʂʘʣʴʤʘʢʳʨʩʢʦʤʫ ʢʘʨʴʝʨʫ ʥʘʙʣʶʜʝʥʠʷ ʧʦ ʧʦʣʥʦʡ ʧʨʦʛʨʘʤʤʝ 

ʧʨʦʚʝʩʪʠ ʥʝ ʫʜʘʣʦʩʴ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪ ʧʦ ʚʩʝʤ ʧʨʠʚʝʜʝʥʥʳʤ 

ʚʳʰʝ ʨʘʟʣʦʤʘʤ ʧʦʣʫʯʝʥʳ ʠʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ [1,2]. ɿʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʂʘʣʴʤʘʢʳʨʩʢʦʛʦ ʨʘʟʣʦʤʘ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʨʝʧʝʨʦʚ ʤʝʞʜʫ 

ʮʠʢʣʘʤʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʩ ʜʚʫʭ ʩʪʦʨʦʥ ʧʦ ʣʠʥʠʷʤ ʨʘʟʣʦʤʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 

1.1, ʘ ʠʟʤʝʥʝʥʠʝ ʨʘʩʩʪʦʷʥʠʡ ʥʘʤ ʫʜʘʣʦʩʴ ʦʧʨʝʜʝʣʠʪʴ ʪʦʣʴʢʦ ʧʦ ʨʘʟʣʦʤʫ ʙʝʟ 

ʥʘʟʚʘʥʠʷ, ʜʘʥʥʳʝ ʚ ʪʘʙʣ. 1.2. ʇʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮ 1.1 ʥʘʤ ʫʜʘʣʦʩʴ ʫʩʪʘʥʦʚʠʪʴ 

ʩʣʝʜʫʶʱʝʝ: ʠʟ ʪʘʙʣ. 1.1 ʚʠʜʥʦ, ʯʪʦ ʩʨʝʜʥʠʝ ʩʢʦʨʦʩʪʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʤʝʱʝʥʠʡ 

ʨʝʧʝʨʦʚ ʩʦʩʪʘʚʣʷʶʪ, ʧʦʨʷʜʢʘ 0,4-4,2 ʤʤ/ʤʝʩ. ʕʪʦ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ 

ʜʚʠʞʝʥʠʷ ʜʣʷ ʨʘʟʣʦʤʦʚ ʠ ʚ ʪʦʞʝ ʚʨʝʤʷ ʚʝʣʠʯʠʥʳ ʠʟʤʝʥʝʥʠʷ ʨʘʩʩʪʦʷʥʠʡ ʤʝʞʜʫ 

ʪʝʤʠ ʞʝ ʨʝʧʝʨʘʤʠ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʪʦʯʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ, 

ʢʨʦʤʝ ʨʘʟʣʦʤʘ çʎʝʥʪʨʘʣʴʥʳʡè, ʛʜʝ ʠʤʝʣʠ ʤʝʩʪʦ ʘʥʦʤʘʣʴʥʳʝ ʩʤʝʱʝʥʠʷ ʚ 3 ʮʠʢʣʝ 

(Rp313) ï 11,4 ʤʤ. ʀʟ ʩʨʘʚʥʝʥʠʷ ʪʘʙʣ. 1.1 ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʠʤʝʝʪ 

ʤʝʩʪʦ ʚ ʦʩʥʦʚʥʦʤ ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʩʤʝʱʝʥʠʡ ʧʦ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʯʘʩʪʠ ʨʘʟʣʦʤʦʚ. 

ʉʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʨʝʧʝʨʦʚ ʤʝʞʜʫ ʮʠʢʣʘʤʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʩ ʜʚʫʭ 

ʩʪʦʨʦʥ ʨʘʟʚʝʜʘʥʥʳʭ ʨʘʟʣʦʤʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 1.1 [3]. 

  



ɻʝʦʣʦʛʠʷ, ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ 
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ʊʘʙʣʠʮʘ 1 
 ̄

ʨʝʧʝʨ

ʦʚ 

ʉʢʦʨʦʩʪʠ ʩʤʝʱʝʥʠʷ ʨʝʧʝʨʦʚ ʤʝʞʜʫ ʮʠʢʣʘʤʠ, ʤʤ/ʤʝʩ. 

2-1 3-2 4-3 5-4 ʉʨʝʜʥʝʝ 

ɻʦʨ. ɺʝʨʪ. ɻʦʨ. ɺʝʨʪ. ɻʦʨ. ɺʝʨʪ ɻʦʨ. ɺʝʨʪ. ɻʦʨ. ɺʝʨʪ. 

ʂʘʨʘʙʫʣʘʢʩʢʠʡ ʨʘʟʣʦʤ (ʧʨʦʬʠʣʴʥʘʷ ʣʠʥʠʷ III -III ) 

B302     1,6 5,5 0,5 +1,0 1,0 +3,2 

B303     4,0 0,3 1,2 +0,4 2,9 +0,4 

ʂʘʣʴʤʘʢʳʨʩʢʠʡ ʨʘʟʣʦʤ (ʧʨʦʬʠʣʴʥʘʷ ʣʠʥʠʷ II-II ) 

0214 3,5 1,9         

ʈʘʟʣʦʤ ʙʝʟ ʥʘʟʚʘʥʠʷ (ʧʨʦʬʠʣʴʥʘʷ ʣʠʥʠʷ III -III ) 

0307 0,5 1,9 1,8 -9,1 1,6 -0,6 1,2 -1,3 1,0 -2,3 

0308 1,2 1,5 2,6 -9,3 3,7 1,6 2,1 -1,0 2,4 -2,1 

ʎʝʥʪʨʘʣʴʥʳʡ ʨʘʟʣʦʤ (ʧʨʦʬʠʣʴʥʘʷ ʣʠʥʠʷ III -III ) 

0313 7,2 3,0 7,8 -11,4     7,5 -4,2 

0314 0,7 5,1 1,2 -8,3     1,0 -1,6 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦ ʨʝʧʝʨʘʤ ʠ ʩ ʫʯʝʪʦʤ ʦʪʩʪʦʷʥʠʷ 

ʠʭ ʦʪ ʣʠʥʠʡ ʨʘʟʣʦʤʦʚ ʥʘʤʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʣʝʜʫʶʱʝʝ: 

ʧʨʠ ʧʨʦʜʦʣʞʝʥʠʠ ʥʘʙʣʶʜʝʥʠʡ ʧʦ ʚʩʝʤ ʧʨʦʬʠʣʴʥʳʤ ʣʠʥʠʷʤ, ʛʜʝ ʦʥʠ 

ʧʝʨʝʩʝʢʘʶʪ ʨʘʟʣʦʤʳ, ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʨʝʧʝʨʘ ʧʦ ʦʙʝʠʤ 

ʩʪʦʨʦʥʘʤ (ʙʣʠʞʝ ʢ ʣʠʥʠʷʤ ʨʘʟʣʦʤʦʚ), ʧʨʠʯʝʤ ʵʪʠ ʟʥʘʢʠ ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʣʦʞʝʥʳ 

ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʛʣʫʙʠʥʳ ʩ ʫʯʝʪʦʤ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʤʝʩʪʘ 

ʫʩʪʘʥʦʚʢʠ; 

ʟʥʘʢʠ ʜʦʣʞʥʳ ʙʳʪʴ ʠʩʢʣʶʯʘʶʱʠʤʠ ʵʣʝʤʝʥʪʳ ʧʨʠʚʝʜʝʥʠʷ ʠ ʧʦʟʚʦʣʷʶʱʠʝ 

ʧʨʦʚʦʜʠʪʴ ʠʟʤʝʨʝʥʠʷ ʚ ʪʨʝʭ ʧʣʦʩʢʦʩʪʷʭ [3]; ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ ʠ ʚ 

ʜʨʫʛʠʭ ʤʝʩʪʘʭ, ʥʦ ʩ ʦʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʦʙʝʩʧʝʯʝʥʠʷ ʠʭ ʩʦʭʨʘʥʥʦʩʪʠ ʥʘ 

ʧʝʨʠʦʜ ʥʘʤʝʯʘʝʤʳʭ ʥʘʙʣʶʜʝʥʠʡ (2-3 ʛʦʜʘ); ʢ ʩʦʞʘʣʝʥʠʶ, ʤʥʦʛʠʝ ʟʥʘʢʠ ʚʳʭʦʜʷʪ 

ʠʟ ʩʪʨʦʷ ʨʘʥʴʰʝ ʥʘʤʝʯʝʥʥʦʛʦ ʩʨʦʢʘ; 

ʤʝʩʪʘ ʫʩʪʘʥʦʚʢʠ ʟʥʘʢʦʚ ʚ ʦʙʷʟʘʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ ʩʦʛʣʘʩʦʚʳʚʘʶʪʩʷ ʩ 

ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʣʫʞʙʦʡ ʢʦʤʙʠʥʘʪʘ. 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʜʦ ʩʠʭ ʧʦʨ ʪʦʯʥʳʭ ʚʝʣʠʯʠʥ ʩʤʝʱʝʥʠʡ ʧʦ ʨʘʟʣʦʤʘʤ ʥʝ 

ʫʩʪʘʥʦʚʣʝʥʳ ʦʯʝʥʴ ʚʘʞʥʳʤ ʤʦʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʩʘʤʦʛʦ ʬʘʢʪʘ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʦʜʚʠʞʝʢ ʧʦ ʨʘʟʣʦʤʘʤ. ʏʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ 

ʪʘʢʠʝ ʚʝʣʠʯʠʥʳ ʩʤʝʱʝʥʠʡ, ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ ʜʦʣʞʥʘ ʙʳʪʴ, ʢʘʢ ʤʠʥʠʤʫʤ, ʚ 3 

ʨʘʟʘ ʚʳʰʝ ʩʘʤʠʭ ʚʝʣʠʯʠʥ ʠ ʜʦʣʞʥʘ ʥʘʭʦʜʠʪʴʩʷ ʚ ʧʨʝʜʝʣʘʭ +0,3-0,7 ʤʤ. ʂ 

ʩʦʞʘʣʝʥʠʶ, ʪʘʢʫʶ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʩʠʩʪʝʤʳ GPS ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ. ɺʦʪ 

ʧʦʯʝʤʫ ʜʦʣʞʥʳ ʙʳʪʴ ʦʨʛʘʥʠʟʦʚʘʥʳ ʧʦ ʩʫʱʝʩʪʚʫʶʱʠʤ ʨʘʟʣʦʤʘʤ ʩʪʘʮʠʦʥʘʨʥʳʝ 

ʚʳʩʦʢʦʪʦʯʥʳʝ ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ ʩ ʫʯʝʪʦʤ ʵʪʠʭ ʪʨʝʙʦʚʘʥʠʡ. 
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ɺʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʚʥʝʰʥʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʦʪʚʘʣʦʚ ʚʩʢʨʳʰʥʳʭ ʧʦʨʦʜ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʦ ʪʦʤ, ʯʪʦ ʪʘʢʠʝ ʦʪʚʘʣʳ 

ʚ ʢʘʯʝʩʪʚʝ ʨʝʟʝʨʚʥʦʛʦ ʩʳʨʴʝʚʦʛʦ ʠʩʪʦʯʥʠʢʘ ʧʨʝʞʜʝ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʟʦʚʘʣʠʩʴ ʪʝʭʥʦʛʝʥʥʳʝ ʤʘʩʩʠʚʳ ʩ ʥʝʠʟʚʝʩʪʥʳʤʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ 

ʠ ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʦʣʦʪʘ. ɺʳʷʩʥʠʚ, ʵʪʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠ ʦʮʝʥʠʚ ʫʩʣʦʚʠʷ ʚʳʜʝʣʝʥʠʷ ʠʟ ʦʪʚʘʣʦʚ ʨʫʜʥʦʡ ʤʘʩʩʳ, ʧʨʠʛʦʜʥʦʡ 

ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʜʦʣʶ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʨʝʩʫʨʩʘ ʜʣʷ ʧʦʚʪʦʨʥʦʛʦ ʩʢʣʘʜʠʨʦʚʘʥʠʷ ʧʦʨʦʜ [1, 2].  

ɼʣʷ ʵʪʦʛʦ ʪʨʝʙʫʝʪʩʷ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

ʦʧʨʝʜʝʣʠʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʨʦʜ ʚ 

ʦʪʚʘʣʘʭ; 

ʦʙʦʩʥʦʚʘʪʴ ʛʨʘʥʠʯʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʦʧʨʝʜʝʣʠʪʴ ʚʳʭʦʜ ʨʝʟʝʨʚʥʦʡ 

ʨʫʜʥʦʡ ʤʘʩʩʳ ʧʨʠ ʦʩʚʦʝʥʠʠ ʦʪʚʘʣʦʚ ʚʩʢʨʳʰʥʳʭ ʧʦʨʦʜ; 

ʦʧʨʝʜʝʣʠʪʴ ʫʨʦʚʝʥʴ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʪʚʘʣʦʚ ʚʩʢʨʳʰʥʳʭ ʧʦʨʦʜ ʚ ʢʘʯʝʩʪʚʝ ʨʝʟʝʨʚʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʩʳʨʴʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʩʢʨʳʰʥʳʭ 

ʧʦʨʦʜ ʚ ʦʪʚʘʣʘʭ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʠʟʫʯʝʥʠʝ ʝʛʦ ʚʟʘʠʤʦʩʚʷʟʠ cʦ ʩʧʦʩʦʙʦʤ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʪʚʘʣʦʚ. ʇʨʠ ʵʪʦʤ ʘʥʘʣʠʟʫ ʧʦʜʚʝʨʛʘʣʠʩʴ ʧʦʨʦʜʳ ʚʥʫʪʨʝʥʥʝʡ 

ʚʩʢʨʳʰʠ ʚ ʥʝʜʨʘʭ, ʦʪʚʘʣʘʭ ʢʦʤʧʣʝʢʩʘ ʎʇʊ ʠ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʦʪʚʘʣʘʭ.  

ʆʮʝʥʢʘ ʢʘʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʨʦʜ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʛʠʩʪʦʛʨʘʤʤ, ʧʦʢʘʟʘʣʘ, ʯʪʦ ʧʦʪʝʥʮʠʘʣʴʥʦ ʠʭ ʯʘʩʪʴ ʧʨʠʛʦʜʥʘ ʚ ʢʘʯʝʩʪʚʝ ʨʝʟʝʨʚʥʦʛʦ 

ʩʳʨʴʷ [2]. ʂʦʣʠʯʝʩʪʚʦ ʪʘʢʦʛʦ ʩʳʨʴʷ ʚ ʦʪʚʘʣʘʭ ʠ ʩʦʜʝʨʞʘʥʠʝ ʚ ʥʝʤ ʟʘʚʠʩʠʪ ʝʝ ʦʪ 

ʧʨʠʥʷʪʦʛʦ ʙʦʨʪʦʚʦʛʦ ʩʦʜʝʨʞʘʥʠʷ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʦʪʚʘʣʘʭ ʎʇʊ 

ʩʦʜʝʨʞʘʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʦ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʚʪʦʤʦʙʠʣʴʥʳʤʠ 

ʦʪʚʘʣʘʤʠ. ʊʘʢʠʝ ʨʘʟʣʠʯʠʷ ʦʙʲʷʩʥʷʶʪʩʷ ʪʝʤ, ʯʪʦ ʢʦʥʚʝʡʝʨʥʳʡ ʪʨʘʥʩʧʦʨʪ ʦʙʣʘʜʘʝʪ 

ʧʦʚʳʰʝʥʥʳʤʠ ʫʩʨʝʜʥʠʪʝʣʴʥʳʤʠ ʩʧʦʩʦʙʥʦʩʪʷʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʚʪʦʤʦʙʠʣʴʥʳʤ 

ʪʨʘʥʩʧʦʨʪʦʤ. 
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ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʠʩʢʣʶʯʝʥʠʝ ʠʟ ʧʦʨʦʜ ʚʩʢʨʳʰʠ ʜʦʣʶ ʧʦʨʦʜ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʤʝʥʝʝ 

0,15 ʛ/ʪ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʩʨʝʜʥʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʩ 0,22 ʛ/ʪ ʜʦ 0,32 ʛ/ʪ. 

ʉʝʣʝʢʪʠʚʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʩ ʨʘʟʜʝʣʝʥʠʝʤ ʧʦ ʪʘʢʦʤʫ ʩʦʜʝʨʞʘʥʠʶ ʚʧʦʣʥʝ ʨʝʘʣʴʥʘ, 

ʧʦʵʪʦʤʫ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʳʧʦʣʥʠʪʴ ʜʝʪʘʣʴʥʫʶ ʦʮʝʥʢʫ ʵʪʠʭ ʧʦʨʦʜ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʦʪʚʘʣʦʚ ʢʘʢ ʦʙʲʝʢʪʘ ʨʘʟʨʘʙʦʪʢʠ 

ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʠʟʫʯʝʥʠʠ ʩʪʨʫʢʪʫʨʳ ʪʝʭʥʦʛʝʥʥʦʛʦ ʤʘʩʩʠʚʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ. ɼʣʷ ʵʪʦʛʦ ʚʳʙʨʘʥʳ ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʦʪʚʘʣʳ ʚ ɿʦʥʝ 1-4 

ʦʪʚʘʣʦʚ ʢʘʨʴʝʨʘ ʄʫʨʫʥʪʘʫ ʢʘʢ ʥʘʠʙʦʣʝʝ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʝ ʧʦ ʟʘʧʘʩʘʤ ʠ ʩʧʦʩʦʙʫ 

ʬʦʨʤʠʨʦʚʘʥʠʷ. ʉʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʜʚʝʨʛʘʣʠʩʴ ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʦʙʦʚʘʥʠʷ 

32 ʩʢʚʘʞʠʥ ʛʣʫʙʠʥʦʡ 50 ʤ (ʰʘʛ ʦʧʨʦʙʦʚʘʥʠʷ 3 ʤ, 523 ʧʨʦʙʳ).  

ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʝ ʦʧʨʦʙʦʚʘʥʠʝ ʩ ʠʥʪʝʨʚʘʣʦʤ 3 ʤ ʩʢʚʘʞʠʥ ʚ 

ʦʪʚʘʣʘʭ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʛʦʨʥʘʷ ʤʘʩʩʘ ʚ ʩʨʝʜʥʝʤ ʠʤʝʝʪ ʩʦʜʝʨʞʘʥʠʝ 0,45 ʫ.ʝ. [3] ʠ 

ʧʨʝʜʩʪʘʚʣʝʥʘ: ʥʘ 61% ʧʫʩʪʦʡ ʧʦʨʦʜʦʡ (ʦʪʭʦʜʳ ʜʦʙʳʯʠ) ʩʦ ʩʨʝʜʥʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

0,13 ʫ.ʝ.); ʥʘ 25 % - ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʦʡ ʤʘʩʩʦʡ ʩʦ ʩʨʝʜʥʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 0,63 ʫ.ʝ., ʠ 

ʥʘ 14 % - ʨʫʜʦʡ ʩʦ ʩʨʝʜʥʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 1,47 ʫ.ʝ. ʉʝʣʝʢʪʠʚʥʦʝ ʠʟʚʣʝʯʝʥʠʝ ʦʪʭʦʜʦʚ 

ʜʦʙʳʯʠ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʤʠʥʝʨʘʣʴʥʳʡ ʧʨʦʜʫʢʪ ʩʦ ʩʨʝʜʥʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 0,9 ʫ.ʝ, 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʨʦʙʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʨʘʟʜʝʣʠʪʴ 

ʛʦʨʥʫʶ ʤʘʩʩʫ ʚ ʦʪʚʘʣʘʭ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʥʘ ʪʨʠ ʛʨʫʧʧʳ. ʇʨʠ ʵʪʦʤ ʥʘʙʣʶʜʘʝʪʩʷ 

ʩʣʦʞʥʘʷ ʧʣʦʱʘʜʥʘʷ ʠ ʚʝʨʪʠʢʘʣʴʥʘʷ ʟʦʥʘʣʴʥʦʩʪʴ ʚ ʝʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʠ. ɼʣ ̫ʦʮʝʥʢʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʡ ʚ ʦʪʚʘʣʘʭ ʢʦʤʧʣʝʢʩʘ ʎʇʊ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 

ʧʨʦʙʳ ʧʦ 23 ʨʘʟʚʝʜʦʯʥʳʤ ʩʢʚʘʞʠʥʘʤ ʛʣʫʙʠʥʦʡ ʦʪ 24,5 ʤ ʜʦ 45 ʤ. ʇʨʦʙʳ 

ʦʪʙʠʨʘʣʠʩʴ ʩ ʠʥʪʝʨʚʘʣʦʤ 1,5 ʤ.  

ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʨʦʙʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʩʣʦʞʥʦʤ ʩʪʨʦʝʥʠʠ ʦʪʚʘʣʘ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʟʦʥ ʧʦʚʳʰʝʥʥʦʛʦ ʠ 

ʧʦʥʠʞʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʘʢʠʝ ʟʦʥʳ ʠʤʝʶʪ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʟʤʝʨʳ ʚ ʧʣʘʥʝ ʠ ʟʘʭʚʘʪʳʚʘʶʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʪʚʘʣ ʥʘ ʚʩʶ ʚʳʩʦʪʫ.  

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʡ ʧʦ 

ʛʣʫʙʠʥʝ ʦʪʚʘʣʘ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ʉʦʜʝʨʞʘʥʠʝ ʧʦ ʛʣʫʙʠʥʝ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʦʪʚʘʣʘ ʚ ʟʦʥʝ 1-3 ʠʟʤʝʥʷʝʪʩʷ ʚ 

ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ ʦʪ 0 ʜʦ ʫʨʦʚʥʷ ʩʢʣʘʜʘ 3. ʇʨʠ ʵʪʦʤ ʦʪʤʝʯʘʝʪʩʷ ʧʦʥʠʞʝʥʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʚ ʚʝʨʭʥʝʤ ʩʣʦʝ ʦʪʚʘʣʘ, ʤʦʱʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 6 ʜʦ 12õ15 ʤ. 

2. ʆʪʤʝʯʘʝʪʩʷ ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʥʠʞʥʝʤ ʩʣʦʝ ʦʪʚʘʣʘ, ʤʦʱʥʦʩʪʴ 

ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʣʷʝʪ ~6 ʤ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʦʙʲʷʩʥʝʥʦ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʢʫʩʢʦʚ ʩ 

ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʝʛʨʝʛʘʮʠʠ ʧʦʨʦʜ. 

3. ʉʪʨʫʢʪʫʨʘ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʦʪʚʘʣʘ ʧʦʟʚʦʣʷʝʪ ʥʘʜʝʞʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ 

ʩʝʣʝʢʪʠʚʥʫʶ ʨʘʟʨʘʙʦʪʢʫ ʩ ʚʳʜʝʣʝʥʠʝʤ ʧʫʩʪʦʡ ʧʦʨʦʜʳ ʠ ʨʝʟʝʨʚʥʦʡ ʨʫʜʥʦʡ ʤʘʩʩʳ, 

ʧʨʠʛʦʜʥʦʡ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʧʦ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʢʨʠʪʝʨʠʷʤ. 

4. ʉʪʨʫʢʪʫʨʘ ʚʥʫʪʨʝʥʥʝʛʦ ʩʪʨʦʝʥʠʷ ʦʪʚʘʣʦʚ ʪʨʝʙʫʝʪ ʦʨʛʘʥʠʟʘʮʠʠ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʳʭ ʟʦʥ 

ʚ ʨʘʟʨʝʟʝ ʠ ʧʣʘʥʝ ʩ ʩʦʩʪʘʚʣʝʥʠʝʤ ʩʦʨʪʦʚʳʭ ʧʣʘʥʦʚ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʩʝʣʝʢʪʠʚʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 



ɻʝʦʣʦʛʠʷ, ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚ ʠ ʧʨʠʤʝʥʷʝʤʦʛʦ ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 
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5. ʆʪʚʘʣ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʧʨʠ ʘʚʪʦʤʦʙʠʣʴʥʦʤ ʪʨʘʥʩʧʦʨʪʝ, ʠʤʝʝʪ ʙʦʣʝʝ 

ʩʣʦʞʥʦʝ ʚʥʫʪʨʝʥʥʝʝ ʩʪʨʦʝʥʠʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʪʚʘʣʦʤ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʤ ʧʨʠ 

ʢʦʥʚʝʡʝʨʥʦʤ ʪʨʘʥʩʧʦʨʪʝ. 
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ʊʘʰʢʝʥʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ 

ʀʩʣʘʤʘ ʂʘʨʠʤʦʚʘ (nrano-67@rambler.ru) 

 

ɺ ʛʣʫʙʦʢʠʭ ʢʘʨʴʝʨʘʭ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʷʚʣʷʝʪʩʷ ʚʳʙʦʨ ʠʤʝʥʥʦ 

ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʪʝʭʥʠʢʠ, ʢʦʪʦʨʳʝ ʧʨʠʩʧʦʩʘʙʣʠʚʘʶʪʩʷ ʢ ʩʣʦʞʥʳʤ 

ʛʦʨʥʦʪʝʭʥʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʢʘʨʴʝʨʘ. ɹʦʣʴʰʠʝ ʦʙʲʸʤʳ ʜʦʙʳʯʠ, ʚʳʩʦʢʘʷ 

ʪʨʫʜʦʸʤʢʦʩʪʴ ʠ ʩʪʦʠʤʦʩʪʴ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ ʛʦʨʥʦʡ ʤʘʩʩʳ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʩ 

ʦʪʢʨʳʪʳʤ ʩʧʦʩʦʙʦʤ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʠ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʨʝʛʫʣʷʨʥʦʝ 

ʧʨʦʚʝʜʝʥʠʝ ʨʘʙʦʪ ʧʦ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʦʣʴʰʝʛʨʫʟʥʳʭ ʢʘʨʴʝʨʥʳʭ 

ʘʚʪʦʩʘʤʦʩʚʘʣʦʚ.  

ʆʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʭ ʚʦʧʨʦʩʦʚ ʨʘʟʨʘʙʦʪʢʠ ʢʨʫʪʦʧʘʜʘʶʱʠʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ï ʵʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʨʘʟʥʦʩ ʙʦʨʪʦʚ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ 

ʚʩʢʨʳʚʘʶʱʠʭ ʚʳʨʘʙʦʪʦʢ. ʆʙʲʸʤʳ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʨʘʟʥʦʩʘ ʙʦʨʪʦʚ ʜʣʷ 

ʨʘʟʤʝʱʝʥʠʷ ʚʩʢʨʳʚʘʶʱʠʭ ʚʳʨʘʙʦʪʦʢ ʥʘ ʛʣʫʙʦʢʠʭ ʢʘʨʴʝʨʘʭ ʩʦʩʪʘʚʣʷʶʪ 

ʤʠʣʣʠʦʥʳ ʠ ʜʝʩʷʪʢʠ ʤʠʣʣʠʦʥʦʚ ʢʫʙʦʤʝʪʨʦʚ ʚʩʢʨʳʚʘʶʱʠʭ ʧʦʨʦʜ. ʕʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʨʘʟʤʝʱʝʥʠʝ ʚʩʢʨʳʚʘʶʱʠʭ ʚʳʨʘʙʦʪʦʢ ʚʝʜʸʪ ʢ 

ʚr ʧʦʣʘʞʠʚʘʥʠʶ ʙʦʨʪʦʚ ʢʘʨʴʝʨʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʭ ʫʩʪʦʡʯʠʚʳʤʠ ʟʥʘʯʝʥʠʷʤʠ.  

ʆʩʥʦʚʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʘʯʝʩʪʚʘ ʧʝʨʝʚʦʟʦʢ ʷʚʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʠ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ [1]. ʂʘʨʴʝʨʥʳʝ ʘʚʪʦʩʘʤʦʩʚʘʣʳ ʙʦʣʴʰʦʡ 



ɻʝʦʣʦʛʠʷ, ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚ ʠ ʧʨʠʤʝʥʷʝʤʦʛʦ ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 
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ʛʨʫʟʦʧʦʜʲʸʤʥʦʩʪʴʶ ɻ ʢʩʧʣʫʘʪʠʨʫʶʪʩʷ ʚ ʪʷʞʸʣʳʭ ʫʩʣʦʚʠʷʭ ʠ ʦʙʳʯʥʦ ʥʝ ʜʦʩʪʠʛʘʶʪ 

ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʟʘʚʦʜʦʤ-ʠʟʛʦʪʦʚʠʪʝʣʝʤ ʨʝʩʫʨʩʘ.  

ɺ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʦ ʚʦʧʨʦʩʘʤ ʵʬʬʝʢʪʠʚʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʙʦʣʴʰʝʛʨʫʟʥʦʛʦ ʢʘʨʴʝʨʥʦʛʦ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʫʜʝʣʷʝʪʩʷ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ. 

ʅʘʧʨʠʤʝʨ, ʚ ʨʘʙʦʪʝ [2] ʫʩʪʘʥʦʚʣʝʥʳ ʚʟʘʠʤʦʩʚʷʟʠ ʧʘʨʘʤʝʪʨʦʚ ʩʠʩʪʝʤ ʨʘʟʨʘʙʦʪʢʠ ʩ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʢʘʨʴʝʨʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʧʨʠ ʦʪʨʘʙʦʪʢʝ ʛʣʫʙʦʢʠʭ ʛʦʨʠʟʦʥʪʦʚ ʞʝʣʝʟʦʨʫʜʥʳʭ 

ʢʘʨʴʝʨʦʚ. ʋʩʪʘʥʦʚʣʝʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦʩʣʫʞʠʣʠ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʦʛʦ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʚʟʘʠʤʥʦ ʘʜʘʧʪʠʨʦʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʩʠʩʪʝʤ 

ʨʘʟʨʘʙʦʪʢʠ ʢʘʨʴʝʨʦʚ ʩ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ ʢʘʨʴʝʨʥʳʭ 

ʘʚʪʦʩʘʤʦʩʚʘʣʦʚ ʥʘ ʛʣʫʙʦʢʠʭ ʛʦʨʠʟʦʥʪʘʭ. ɺ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʵʪʦ ʧʦʟʚʦʣʠʣʦ 

ʦʙʦʩʥʦʚʘʪʴ ʨʘʮʠʦʥʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʩʠʩʪʝʤ ʨʘʟʨʘʙʦʪʢʠ ʛʣʫʙʦʢʠʭ ʢʘʨʴʝʨʦʚ ʧʨʠ 

ʧʨʠʤʝʥʝʥʠʠ ʘʚʪʦʩʘʤʦʩʚʘʣʦʚ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤ ʨʘʟʨʘʙʦʪʢʠ [3].  

ɸʚʪʦʤʦʙʠʣʴʥʳʝ ʛʨʫʟʦʧʦʪʦʢʠ ʛʣʫʙʦʢʦʛʦ ʢʘʨʴʝʨʘ ʄʫʨʫʥʪʘʫ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʧʝʨʝʚʦʟʦʢ, ʨʘʟʥʦʨʦʜʥʦʩʪʴʶ ʪʨʘʥʩʧʦʨʪʠʨʫʝʤʦʡ ʛʦʨʥʦʡ 

ʤʘʩʩʳ, ʥʝʩʪʘʙʠʣʴʥʦʩʪʴʶ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. ɺ ʪʝʯʝʥʠʠ ʩʤʝʥʳ ʚ ʨʘʙʦʪʝ 

ʥʘʭʦʜʠʪʴʩʷ 10-25 ʟʘʙʦʝʚ, ʦʪ 5 ʜʦ 15 ʧʝʨʝʛʨʫʟʦʯʥʳʭ ʧʫʥʢʪʦʚ, ʦʙʨʘʟʫʶʱʠʭ ʩʚʳʰʝ 

100 ʤʘʨʰʨʫʪʦʚ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʛʨʫʟʦʧʦʪʦʢʘ ʥʘ ʦʪʜʝʣʴʥʳʭ 

ʤʘʨʰʨʫʪʘʭ ʜʦʩʪʠʛʘʝʪ ʩʚʳʰʝ 48 ʪʳʩ. ʤ3 ʛʦʨʥʦʡ ʤʘʩʩʳ ʚ ʩʤʝʥʫ. ʆʩʦʙʝʥʥʦʩʪʴ 

ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ 

ʟʦʣʦʪʦʨʫʜʥʦʛʦ ʢʘʨʴʝʨʘ ʄʫʨʫʥʪʘʫ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʩʝ ʚʦʟʨʘʩʪʘʶʱʝʡ ʛʣʫʙʠʥʦʡ 

ʛʦʨʥʳʭ ʨʘʙʦʪ (ʩʚʳʰʝ 600 ʤ). ʕʪʘ ʪʝʥʜʝʥʮʠʷ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ (ʩʚʳʰʝ 60%) ʚ ʢʘʯʝʩʪʚʝ ʩʙʦʨʦʯʥʦʛʦ 

ʟʚʝʥʘ, ʩʦʩʨʝʜʦʪʦʯʝʥʠʝ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʛʦ ʛʨʫʟʦʧʦʪʦʢʘ ʚ ʨʘʙʦʯʝʡ ʟʦʥʝ ʛʣʫʙʦʢʦʛʦ 

ʢʘʨʴʝʨʘ ʩʦ ʩʪʝʩʥʸʥʥʳʤʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʫʩʣʦʚʠʷʤʠ. ʊʨʘʩʩʳ ʜʚʠʞʝʥʠʷ 

ʘʚʪʦʩʘʤʦʩʚʘʣʦʚ ʧʨʠ ʩʨʝʜʥʝʤ ʨʘʩʩʪʦʷʥʠʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ 3,73 ʢʤ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʠʤ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʳʤ ʫʢʣʦʥʦʤ 6,1%, ʚʳʩʦʢʦʡ 

ʩʣʦʞʥʦʩʪʴʶ ʜʦ 3-4 ʧʦʚʦʨʦʪʦʚ ʥʘ 1 ʢʤ ʨʘʜʠʫʩʦʤ 30 ʤ. ɼʦʣʷ ʟʘʙʦʡʥʳʭ ʜʦʨʦʛ ʧʦ 

ʪʨʘʩʩʘʤ ʜʚʠʞʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 15-30%. ɼʦ 80% ʜʦʨʦʛ ʠʤʝʶʪ ʩʨʦʢ ʩʣʫʞʙʳ ʜʦ 1 ʛʦʜʘ. 

ʉʣʦʞʥʦʩʪʴ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʫʩʫʛʫʙʣʷʝʪʩʷ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 

ʛʦʨʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʤʠʥʠʤʘʣʴʥʳʤ ʬʨʦʥʪʦʤ ʵʢʩʢʘʚʘʮʠʠ, 

ʩʪʝʩʥʸʥʥʳʤʠ ʨʘʙʦʯʠʤʠ ʠ ʤʘʥʸʚʨʦʚʳʤʠ ʧʣʦʱʘʜʢʘʤʠ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʦʩʥʦʚʘʥʠʷ ʚʣʠʷʥʠʷ 

ʛʨʫʟʦʧʦʜʲʸʤʥʦʩʪʠ ʘʚʪʦʩʘʤʦʩʚʘʣʦʚ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʙʦʨʪʦʚ ʚ ʢʦʥʝʯʥʦʤ 

ʧʦʣʦʞʝʥʠʠ ʠ ʧʨʠ ʦʙʦʩʥʦʚʘʥʠʠ ʚʝʣʠʯʠʥʳ ʧʨʦʜʦʣʴʥʦʛʦ ʫʢʣʦʥʘ ʘʚʪʦʤʦʙʠʣʴʥʳʭ 

ʜʦʨʦʛ. 

 ʉʪʨʦʝʥʠʝ ʙʦʨʪʘ ʢʘʨʴʝʨʘ ʚ ʧʨʝʜʝʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʠʩʪʝʤʫ ʥʝʩʢʦʣʴʢʠʭ ʵʣʝʤʝʥʪʦʚ ʢʘʨʴʝʨʘ (ʫʩʪʫʧʳ, ʙʝʨʤ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʙʝʨʤ, ʫʛʣʳ ʦʪʢʦʩʦʚ ʫʩʪʫʧʦʚ, ʙʦʨʪʦʚ ʠ ʪ.ʜ.) ʩ ʧʘʨʘʤʝʪʨʘʤʠ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʤʝʥʷʪʴʩʷ ʚ ʦʙʰʠʨʥʳʭ ʛʨʘʥʠʮʘʭ. 

ɺʣʠʷʥʠʝ ʛʨʫʟʦʧʦʜʲʸʤʥʦʩʪʠ ʙʦʣʴʰʝʛʨʫʟʥʳʭ ʢʘʨʴʝʨʥʳʭ ʘʚʪʦʩʘʤʦʩʚʘʣʦʚ ʥʘ 

ʢʦʥʝʯʥʳʝ ʢʦʥʪʫʨʳ ʢʘʨʴʝʨʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʯʝʥʴ ʩʫʱʝʩʪʚʝʥʥʳ ʠ ʦʮʝʥʠʚʘʶʪʩʷ 



ɻʝʦʣʦʛʠʷ, ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚ ʠ ʧʨʠʤʝʥʷʝʤʦʛʦ ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 
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ʯʝʨʝʟ ʰʠʨʠʥʫ ʪʨʘʥʩʧʦʨʪʥʳʭ ʙʝʨʤ, ʯʪʦ ʪʨʝʙʫʝʪ ʙʦʣʝʝ ʢʦʥʢʨʝʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʧʦʜʭʦʜʘ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʛʦʨʥʦʪʨʘʥʩʧʦʨʪʥʳʭ ʨʘʙʦʪ. 

ʆʙʲʝʤ ʢʦʥʝʯʥʦʛʦ ʢʦʥʪʫʨʘ ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ [4, 5] ʚʦ ʤʥʦʛʦ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʫʛʣʦʤ ʧʦʛʘʰʝʥʠʷ ʙʦʨʪʦʚ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʯʝʤ ʤʝʥʴʰʝ ʵʪʦʪ ʫʛʦʣ ʪʝʤ ʙʦʣʴʰʝ ʨʘʟʥʦʩ 

ʙʦʨʪʦʚ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʙʦʣʴʰʝ ʦʙʲʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʠʟʚʣʝʢʘʝʤʦʡ ʛʦʨʥʦʡ 

ʤʘʩʩʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʨʠ 

ʚʦʚʣʝʯʝʥʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʙʲʸʤʦʚ ʛʦʨʥʦʡ ʤʘʩʩʳ ʚ ʧʨʝʜʝʣʴʥʳʭ ʢʦʥʪʫʨʘʭ 

ʢʘʨʴʝʨʘ ʜʦʣʞʥʦ ʦʧʨʝʜʝʣʷʪʴʩʷ ʩ ʨʘʮʠʦʥʘʣʴʥʳʤ ʚʳʙʦʨʦʤ ʛʨʫʟʦʧʦʜʲʸʤʥʦʩʪʠ 

ʙʦʣʴʰʝʛʨʫʟʥʦʛʦ ʢʘʨʴʝʨʥʦʛʦ ʘʚʪʦʩʘʤʦʩʚʘʣʘ. 
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ʠ ʦʙʨʫʰʝʥʠʡ. ʉɸʄ ʧʦʟʚʦʣʷʝʪ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ ʥʘ 

ʨʘʥʥʝʡ ʩʪʘʜʠʠ, ʜʦ ʧʝʨʝʭʦʜʘ ʤʘʩʩʠʚʘ ʚ ʥʝʫʩʪʦʡʯʠʚʦʝ ʩʦʩʪʦʷʥʠʝ. 

ʈʘʟʨʘʙʦʪʢʘ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʣʝʢʩʘ ʩʝʡʩʤʦʘʢʫʩʪʠʯʝʩʢʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʳʷʚʣʝʥʠʷ ʟʦʥ ʘʥʦʤʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʘʟʨʫʰʠʪʝʣʴʥʳʭ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ [1-5]: 

ʨʝʛʠʩʪʨʘʮʠʷ ʠ ʘʥʘʣʠʟ ʧʘʨʘʤʝʪʨʦʚ ʩʝʡʩʤʦʘʢʫʩʪʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ; 

ʦʧʨʝʜʝʣʝʥʠʝ ʜʠʥʘʤʠʢʠ ʘʢʫʩʪʠʯʝʩʢʦʡ ʵʤʠʩʩʠʠ ʚ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʘʭ 

ʤʘʩʩʠʚʘ; 

ʢʦʨʨʝʣʷʮʠʷ ʩʝʡʩʤʦʘʢʫʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʩ ʜʘʥʥʳʤʠ ʛʝʦʤʝʭʘʥʠʯʝʩʢʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ; 

ʚʳʜʝʣʝʥʠʝ ʟʦʥ ʣʦʢʘʣʠʟʘʮʠʠ ʥʘʧʨʷʞʝʥʠʡ ʠ ʚʝʨʦʷʪʥʳʭ ʦʯʘʛʦʚ 

ʪʨʝʱʠʥʦʦʙʨʘʟʦʚʘʥʠʷ. 

ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ: 

ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʝʨʝʜ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʪʨʝʱʠʥʥʦ-ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʟʦʥ 

ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʯʘʩʪʦʪʳ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʠ ʠʭ ʵʥʝʨʛʠʠ. 

ɹʳʣʦ ʚʳʜʝʣʝʥʦ ʥʝʩʢʦʣʴʢʦ ʬʘʟ ʨʘʟʚʠʪʠʷ ʜʝʬʦʨʤʘʮʠʠ ʤʘʩʩʠʚʘ: 

ʬʘʟʘ ʢʫʤʫʣʷʪʠʚʥʦʛʦ ʥʘʢʦʧʣʝʥʠʷ ʤʠʢʨʦʜʝʬʝʢʪʦʚ; 

ʬʘʟʘ ʫʩʢʦʨʝʥʥʦʛʦ ʨʦʩʪʘ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ; 

ʬʘʟʘ ʤʘʢʨʦʨʘʟʨʫʰʝʥʠʷ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʠʩʪʦʯʥʠʢʦʚ ʘʢʫʩʪʠʯʝʩʢʦʡ ʵʤʠʩʩʠʠ ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʝ ʟʦʥʳ ʟʘʜʦʣʛʦ ʜʦ ʧʨʦʷʚʣʝʥʠʷ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʭ 

ʜʝʬʦʨʤʘʮʠʡ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʧʦʟʚʦʣʷʝʪ [6-10]: 

ʦʮʝʥʠʚʘʪʴ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʤʘʩʩʠʚʘ ʚ ʨʝʘʣʴʥʦʤ 

ʚʨʝʤʝʥʠ; 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʧʘʩʥʳʭ ʧʨʦʮʝʩʩʦʚ; 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʩʭʝʤʳ ʙʫʨʦʚʟʨʳʚʥʳʭ ʨʘʙʦʪ ʠ ʩʠʩʪʝʤʳ ʢʨʝʧʣʝʥʠʷ ʛʦʨʥʳʭ 

ʚʳʨʘʙʦʪʦʢ. 

ʉʝʡʩʤʦʘʢʫʩʪʠʯʝʩʢʠʡ ʤʝʪʦʜ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʘʥʘʣʠʟʘ ʧʘʨʘʤʝʪʨʦʚ 

ʘʢʫʩʪʠʯʝʩʢʦʡ ʵʤʠʩʩʠʠ ʠ ʧʦʩʪʨʦʝʥʠʝʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʤʦʜʝʣʝʡ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʩʪʦʯʥʠʢʦʚ ʩʦʙʳʪʠʡ, ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ 

ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʧʨʦʛʥʦʟʘ ʩʦʩʪʦʷʥʠʷ ʛʦʨʥʳʭ ʤʘʩʩʠʚʦʚ ʚ ʫʩʣʦʚʠʷʭ ʩʣʦʞʥʳʭ 

ʩʪʨʫʢʪʫʨʥʳʭ ʞʠʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. 
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ɺ ʧʨʦʮʝʩʩʝ ʚʝʜʝʥʠʷ ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʭ ʨʘʙʦʪ ʥʘʨʫʰʘʝʪʩʷ ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ 

ʛʝʦʤʝʭʘʥʠʯʝʩʢʦʝ ʨʘʚʥʦʚʝʩʠʝ ʛʦʨʥʳʭ ʧʦʨʦʜ. ʕʪʦ ʥʘʨʫʰʝʥʠʝ ʧʨʠʚʦʜʠʪ ʢ 

ʠʟʤʝʥʝʥʠʷʤ ʛʝʦʤʝʭʘʥʠʯʝʩʢʠʭ, ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ. ʉ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʧʨʠ 

ʧʨʦʭʦʜʢʝ ʪʦʥʥʝʣʝʡ, ʠʤʝʶʪ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ. ɻʦʨʥʦʜʦʙʳʚʘʶʱʠʝ ʨʘʙʦʪʳ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʠʥʪʝʥʩʠʬʠʢʘʮʠʝʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʯʪʦ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʚʳʜʝʣʝʥʠʷ ʛʘʟʘ ʠ ʧʳʣʠ. 

ʄʥʦʛʦʣʝʪʥʠʡ ʦʧʳʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠ ʦʩʚʦʝʥʠʠ ʧʦʜʟʝʤʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ 

ʜʦʙʳʯʝ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʨʘʟʨʫʰʝʥʠʝ ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ ʫʛʣʷ ʧʫʪʝʤ ʚʟʨʳʚʥʳʭ, 

ʤʝʭʘʥʠʯʝʩʢʠʭ ʠʣʠ ʠʥʳʭ ʤʝʪʦʜʦʚ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʟʘʛʨʷʟʥʝʥʠʶ 

ʘʪʤʦʩʬʝʨʳ ʰʘʭʪ. ɺ ʧʨʦʮʝʩʩʝ ʨʘʟʨʫʰʝʥʠʷ ʛʦʨʥʳʭ ʧʦʨʦʜ ʠʣʠ ʫʛʣʷ ʚʳʜʝʣʷʶʪʩʷ 

ʤʝʣʢʦʜʠʩʧʝʨʩʥʘʷ ʧʳʣʴ, ʤʝʪʘʥ, ʘ ʪʘʢʞʝ ʪʦʢʩʠʯʥʳʝ ʛʘʟʳ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʧʨʠ 

ʨʘʟʣʦʞʝʥʠʠ ʚʟʨʳʚʯʘʪʳʭ ʚʝʱʝʩʪʚ, ʪʘʢʠʝ ʢʘʢ ʦʢʩʠʜ ʫʛʣʝʨʦʜʘ, ʦʢʩʠʜʳ ʘʟʦʪʘ, 

ʩʦʝʜʠʥʝʥʠʷ ʩʝʨʳ ʠ ʜʨʫʛʠʝ ʚʨʝʜʥʳʝ ʚʝʱʝʩʪʚʘ ʚ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ [1]. 

ʆʙʨʘʟʦʚʘʚʰʝʝʩʷ ʧʳʣʝʚʦʝ ʦʙʣʘʢʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʨʘʩʩʪʦʷʥʠʷ, ʧʝʨʝʤʝʱʘʷʩʴ ʧʦ ʚʝʥʪʠʣʷʮʠʦʥʥʳʤ ʧʦʪʦʢʘʤ ʚʜʦʣʴ ʚʩʝʡ ʪʨʘʩʩʳ ʰʘʭʪʳ. 

ʇʦʩʣʝ ʨʘʟʨʫʰʝʥʠʷ ʛʦʨʥʳʭ ʧʦʨʦʜ ʚ ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʧʫʩʪʦʪʘʭ ʥʘʙʣʶʜʘʝʪʩʷ 
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ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚ ʠ ʧʨʠʤʝʥʷʝʤʦʛʦ ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

 

133 

 

ʦʩʘʞʜʝʥʠʝ ʧʳʣʠ ʠ ʚʳʩʦʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚʨʝʜʥʳʭ ʛʘʟʦʚ, ʯʪʦ ʧʨʝʚʳʰʘʝʪ 

ʥʦʨʤʘʪʠʚʥʦ ʜʦʧʫʩʪʠʤʳʝ ʧʨʝʜʝʣʳ ʢʦʥʮʝʥʪʨʘʮʠʠ. ɼʘʥʥʘʷ ʩʠʪʫʘʮʠʷ ʧʨʠʚʦʜʠʪ ʢ 

ʥʘʨʫʰʝʥʠʶ ʧʨʘʚʠʣ ʙʝʟʦʧʘʩʥʦʩʪʠ ʞʠʟʥʠ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʚ ʫʩʣʦʚʠʷʭ 

ʰʘʭʪʥʦʡ ʩʨʝʜʳ [2-4]. 

ʂʨʫʛʣʦʚ ʖ.ɺ. ʠ ɻʘʟʠʫʣʣʠʥ ʈ.ʈ. ʚ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʘʵʨʦʛʘʟʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʨʫʜʥʠʯʥʦʡ ʘʵʨʦʣʦʛʠʠ ʧʨʠʤʝʥʷʣʠ ʤʝʪʦʜʳ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʛʠʜʨʦʜʠʥʘʤʠʢʠ. ʆʥʠ ʦʧʠʩʘʣʠ ʧʦʜʭʦʜ ʢ ʠʟʫʯʝʥʠʶ ʧʨʦʮʝʩʩʦʚ, 

ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʟʦʥʘʭ ʣʦʢʘʣʴʥʦʛʦ ʘɻ ʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚ 

ʚʝʥʪʠʣʷʮʠʦʥʥʳʭ ʩʝʪʷʭ ʨʫʜʥʠʢʦʚ. ʊʘʢʞʝ ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʦʮʝʩʩ ʦʧʪʠʤʠʟʘʮʠʠ 

ʣʦʢʘʣʴʥʳʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʩʥʠʞʝʥʠʝ ʠʭ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ ʚ ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʭ 

ʚʳʨʘʙʦʪʢʘʭ ʠ ʣʶʙʳʭ ʚʦʟʜʫʭʦʧʨʦʚʦʜʘʭ ʩʫʱʝʩʪʚʫʶʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʪʠʧʘ ʧʦʪʝʨʴ 

ʜʘʚʣʝʥʠʷ: ʣʠʥʝʡʥʳʝ ʧʦʪʝʨʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʚʥʫʪʨʝʥʥʠʤ ʪʨʝʥʠʝʤ ʦʪʜʝʣʴʥʳʭ 

ʚʦʟʜʫʰʥʳʭ ʧʦʪʦʢʦʚ ʚ ʦʙʱʝʤ ʧʦʪʦʢʝ ʠʣʠ ʪʨʝʥʠʝʤ ʚʩʝʛʦ ʧʦʪʦʢʘ ʦ ʩʪʝʥʢʠ ʛʦʨʥʳʭ 

ʚʳʨʘʙʦʪʦʢ; ʣʦʢʘʣʴʥʳʝ ʧʦʪʝʨʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʠʟ-ʟʘ ʜʝʬʦʨʤʘʮʠʠ ʚʦʟʜʫʰʥʦʛʦ 

ʧʦʪʦʢʘ, ʚʳʟʚʘʥʥʦʡ ʦʪʢʣʦʥʝʥʠʝʤ ʧʦʪʦʢʘ ʦʪ ʧʨʷʤʦʣʠʥʝʡʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʠʣʠ 

ʨʝʟʢʠʤ ʠʟʤʝʥʝʥʠʝʤ ʧʣʦʱʘʜʠ ʩʝʯʝʥʠʷ. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʩʢʦʨʦʩʪʴ ʚʦʟʜʫʭʘ 

ʠʟʤʝʥʷʝʪʩʷ ʢʘʢ ʧʦ ʚʝʣʠʯʠʥʝ, ʪʘʢ ʠ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ [2, 4]. 

ʃʦʢʘʣʴʥʳʝ ʧʨʝʧʷʪʩʪʚʠʷ (ʠʣʠ ʦʙʲʝʢʪ r ʣʦʢʘʣʴʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ), 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʩ ʚʦʟʜʫʰʥʳʤ ʧʦʪʦʢʦʤ, ʙʳʩʪʨʦ ʠʟʤʝʥʷʶʪ ʝʛʦ ʩʪʨʫʢʪʫʨʫ ʠ 

ʢʦʥʬʠʛʫʨʘʮʠʶ. ʕʪʠ ʷʚʣʝʥʠʷ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʧʦʪʝʨʷʤʠ ʜʘʚʣʝʥʠʷ 

ʧʦʪʦʢʘ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʘʢʠʤʠ ʧʦʪʝʨʷʤʠ, ʧʦʪʝʨʠ ʜʘʚʣʝʥʠʷ ʠʟ-ʟʘ ʪʨʝʥʠʷ ʚ ʟʦʥʝ 

ʦʙʲʝʢʪʘ ʣʦʢʘʣʴʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ, ʠ ʚ ʥʝʢʦʪʦʨʳʭ 

ʩʣʫʯʘʷʭ ʠʭ ʤʦʞʥʦ ʥʝ ʫʯʠʪʳʚʘʪʴ. 

ɺ ʧʨʦʰʣʦʤ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʜʝʡʩʪʚʫʶʱʠʭ ʨʫʜʥʠʢʦʚ ʧʨʦʝʢʪʥʳʝ 

ʦʨʛʘʥʠʟʘʮʠʠ ʥʝ ʨʘʩʧʦʣʘʛʘʣʠ ʩʦʚʨʝʤʝʥʥʳʤʠ ʧʨʦʛʨʘʤʤʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ. 

ʀʩʧʦʣʴʟʫʝʤʳʝ ʠʤʠ ʤʝʪʦʜʳ (ʤʝʪʦʜ ʚʘʨʠʘʥʪʦʚ, ʨʘʙʦʪʳ ʀʜʝʣʴʯʠʢʘ ʀ.ɽ.) ʥʝ 

ʧʦʟʚʦʣʷʣʠ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʫʯʠʪʳʚʘʪʴ ʚʣʠʷʥʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʝʥʪʠʣʷʮʠʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʨʫʜʥʠʢʦʚ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ 

ʠʩʧʦʣʴʟʦʚʘʪ ɹ ʤʦʱʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʧʘʢʝʪʳ, ʪʘʢʠʝ ʢʘʢ ANSYS CFX ʠ Flow 

Simulation. ʕʪʠ ʧʨʦʛʨʘʤʤʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʵʬʬʝʢʪʠʚʥʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯ 

ʛʠʜʨʦʜʠʥʘʤʠʢʠ.  

ʗʨʢʠʤ ʧʨʠʤʝʨʦʤ ʧʨʠʤʝʥʝʥʠʷ CFD-ʧʨʦʛʨʘʤʤ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʧʨʦʮʝʩʩ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʫʟʣʘ ʩʦʝʜʠʥʝʥʠʷ ʚʝʥʪʠʣʷʮʠʦʥʥʦʛʦ ʢʘʥʘʣʘ ʠ ʰʪʨʝʢʘ ʥʘ 

ʂʘʨʘʢʫʪʘʥʩʢʦʤ ʨʫʜʥʠʢʝ. 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʤʝʩʪʝ ʩʦʝʜʠʥʝʥʠʷ ʰʪʨʝʢʘ ʩ 

ʚʝʥʪʠʣʷʮʠʦʥʥʳʤ ʢʘʥʘʣʦʤ ʧʨʝʜʫʩʤʦʪʨʝʥ ʨʘʜʠʫʩ ʦʢʨʫʛʣʦʛʦ ʧʦʚʦʨʦʪʘ 5,4 ʤʝʪʨʘ, ʘ 

ʪʘʢʞʝ ʦʩʪʘʚʣʝʥʠʝ ʢʦʟʳʨʴʢʘ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʢʘʥʘʣʘ (ʨʠʩ. 1). 



ɻʝʦʣʦʛʠʷ, ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚ ʠ ʧʨʠʤʝʥʷʝʤʦʛʦ ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 
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ʈʠʩ. 1. ʇʦʣʝ ʩʢʦʨʦʩʪʝʡ ʚ ʤʝʩʪʝ ʩʦʝʜʠʥʝʥʠʷ ʚʝʥʪʠʣʷʮʠʦʥʥʦʛʦ ʢʘʥʘʣʘ ʠ 

ʰʪʨʝʢʘ 

 

ʀʥʩʪʠʪʫʪʦʤ ʛʦʨʥʦʛʦ ʜʝʣʘ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʠʟʫʯʠʪʴ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʜʠʥʘʤʠʢʫ ʚʦʟʜʫʰʥʳʭ ʧʦʪʦʢʦʚ ʚ ʫʢʘʟʘʥʥʦʡ ʟʦʥʝ, ʘ ʪʘʢʞʝ 

ʚʣʠʷʥʠʝ ʛʝʦʤʝʪʨʠʠ ʢʘʥʘʣʘ ʥʘ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʝʩʪʥʳʭ 

ʚʝʥʪʠʣʷʮʠʦʥʥʳʭ ʫʩʪʘʥʦʚʦʢ (ʛʘʟʦ-ʚʦʟʜʫʰʥʳʭ ʚʝʥʪʠʣʷʪʦʨʦʚ). ʉ ʵʪʦʡ ʮʝʣʴʶ ʙʳʣʘ 

ʩʦʟʜʘʥʘ ʤʦʜʝʣʴ ʩʦʝʜʠʥʝʥʠʷ, ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʘʷ ʩ ʫʯʝʪʦʤ ʚʩʝʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ [6]. ʅʘ ʨʠʩʫʥʢʝ 1.5 ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʢʦʨʦʩʪʝʡ ʚ ʫʟʣʝ 

ʩʦʝʜʠʥʝʥʠʷ ʚʝʥʪʠʣʷʮʠʦʥʥʦʛʦ ʢʘʥʘʣʘ ʠ ʰʪʨʝʢʘ ʩ ʨʘʜʠʫʩʦʤ ʧʦʚʦʨʦʪʘ 5,4 ʤʝʪʨʘ, 

ʩʦʛʣʘʩʥʦ ʧʨʝʜʣʦʞʝʥʥʦʤʫ ʚʘʨʠʘʥʪʫ ʚ ʧʨʦʝʢʪʝ ʂʘʨʘʢʫʪʘʥʩʢʦʛʦ ʨʫʜʥʠʢʘ. 

ʀʟ ʨʠʩʫʥʢʘ ʚʠʜʥʦ, ʯʪʦ ʟʘʚʠʭʨʝʥʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ ʚʩʣʝʜʩʪʚʠʝ ʦʩʪʘʚʣʝʥʥʦʛʦ 

ʢʦʟʳʨʴʢʘ ʥʘ ʩʚʦʜʝ ʪʫʥʥʝʣʷ, ʚʳʟʳʚʘʶʪ ʩʫʞʝʥʠʝ ʷʜʨʘ ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ, ʯʪʦ ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʠʚʦʜʠʪ ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʣʦʢʘʣʴʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʷʤ. 

ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʛʘʟʦʚʳʭ ʩʦʩʪʦʷʥʠʡ ʚ ʩʪʨʦʷʱʠʭʩʷ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʢʘʭ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʪʫʨʙʫʣʝʥʪʥʦʛʦ ʜʚʠʞʝʥʠʷ 

ʚʦʟʜʫʰʥʳʭ ʧʦʪʦʢʦʚ ʠ ʢʦʥʚʝʢʪʠʚʥʦ-ʪʫʨʙʫʣʝʥʪʥʦʡ ʜʠʬʬʫʟʠʠ ʛʘʟʦʚʳʭ ʩʤʝʩʝʡ. 
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ʈʘʟʨʘʙʦʪʢʘ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʛʦʨʥʦʪʝʭʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʩ 

ʪʝʭʥʦʣʦʛʠʝʡ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʧʨʠʨʦʜʥʳʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʪʦʢʦʚ, 

ʧʝʨʝʤʝʱʘʝʤʳʭ ʠ ʧʦʪʨʝʙʣʷʝʤʳʭ ʚ ʧʦʜʟʝʤʥʦʤ ʨʫʜʥʠʢʝ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʩʦʙʫʶ 

ʟʥʘʯʠʤʦʩʪʴ ʧʨʠ ʦʩʚʦʝʥʠʠ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʛʣʫʙʦʢʠʭ ʛʦʨʠʟʦʥʪʦʚ ʨʫʜʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ʇʦʵʪʦʤʫ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʚ ʩʦʟʜʘʥʠʠ ʟʘʜʝʣʘ ʚ ʦʙʣʘʩʪʠ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚ ʚʦʜʥʳʭ ʧʨʠʪʦʢʦʚ, ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʤʦʱʥʦʩʪʠ ʩʠʩʪʝʤʳ 

ʚʦʜʦʦʪʣʠʚʘ ʧʦʜʟʝʤʥʦʛʦ ʨʫʜʥʠʢʘ.  

 ʎʝʣʴ ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ ʚ ʨʘʟʨʘʙʦʪʢʝ ʠ ʦʙʦʩʥʦʚʘʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʩʭʝʤʳ 

ʚʦʜʦʦʪʣʠʚʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʥʝʨʛʠʠ ʛʠʜʨʦʧʦʪʦʢʦʚ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʧʦʚʳʰʝʥʠʷ ɻ ʬʬʝʢʪʠʚʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʛʦʨʥʦʪʝʭʥʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ ʧʦʜʟʝʤʥʦʛʦ ʨʫʜʥʠʢʘ. 

ɺ ʛʦʨʥʳʭ ʤʘʩʩʠʚʘʭ ʬʦʨʤʘ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠ ʩʦʯʝʪʘʥʠʝ ʩʠʩʪʝʤ ʪʨʝʱʠʥ, ʧʦ 

ʢʦʪʦʨʳʤ ʧʨʦʥʠʢʘʝʪ ʚʦʜʘ ʚ ʰʘʭʪʳ, ʥʘʩʪʦʣʴʢʦ ʨʘʟʥʦʦʙʨʘʟʥʳ, ʯʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ 

ʨʘʩʯʝʪʳ ʷʚʣʷʶʪʩʷ ʫʩʣʦʚʥʳʤʠ ʠ ʥʝʪʦʯʥʳʤʠ. ʇʦʵʪʦʤʫ ʥʘ ʧʨʘʢʪʠʢʝ ʟʘʯʘʩʪʫʶ 

ʠʩʧʦʣʴʟʫʶʪ ʩʧʦʩʦʙ, ʩʚʷʟʘʥʥʳʡ ʩ ʦʙʨʘʙʦʪʢʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʥʘʪʫʨʥʳʭ 

ʥʘʙʣʶʜʝʥʠʡ, ʩʦʙʨʘʥʥʳʭ ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦʜʟʝʤʥʳʭ ʨʫʜʥʠʢʦʚ 

ɼʠʥʘʤʠʢʘ ʠ ʚʟʘʠʤʦʩʚʷʟʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʦʜʥʳʭ ʧʦʪʦʢʦʚ, ʧʨʦʥʠʢʘʶʱʠʭ ʚ 

ʛʦʨʥʳʝ ʚʳʨʘʙʦʪʢʠ, ʠ ʧʨʦʮʝʩʩʦʚ ʦʪʚʝʜʝʥʠʷ ʰʘʭʪʥʳʭ ʚʦʜ ʥʘʩʦʩʘʤʠ ʥʘ ʜʥʝʚʥʫʶ 

ʧʦʚʝʨʭʥʦʩʪʴ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ 

ʜʦʙʳʯʠ ʪʚʝʨʜʳʭ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. ʇʦʵʪʦʤʫ ʜʣʷ ʦʮʝʥʢʠ ʧʦʢʘʟʘʪʝʣʝʡ 

ʧʨʦʮʝʩʩʦʚ ʚʦʜʦʦʪʣʠʚʘ ʙʳʣ ʠʩʩʣʝʜʦʚʘʥ ʙʘʣʘʥʩ ʩʦʦʪʥʦʰʝʥʠʷ ʦʙʲʝʤʦʚ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʰʘʭʪʥʳʭ ʚʦʜʥʳʭ ʧʨʠʪʦʢʦʚ ʠ ʦʙʲʝʤʦʚ ʠʩʧʦʣʴʟʫʝʤʳʭ ʪʝʭʥʠʯʝʩʢʠʭ 

ʚʦʜ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʦʩʥʦʚʥʳʭ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʮʠʢʣʘ ʩ ʦʙʲʝʤʘʤʠ ʚʦʜʦʦʩʫʰʝʥʠʷ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʥʘʩʦʩʥʳʤʠ ʫʩʪʘʥʦʚʢʘʤʠ.  

 ʇʦʣʥʳʡ ʦʙʲʝʤ ʦʪʢʘʯʠʚʘʝʤʦʡ ʥʘʩʦʩʘʤʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʚʦʜʳ ʩʦʩʪʦʠʪ ʠʟ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʨʠʪʦʢʦʚ Qʝʩʪ ʠ ʧʨʠʪʦʢʦʚ ʪʝʭʥʠʯʝʩʢʦʡ ʚʦʜʳ Qʪʝʭʥ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʮʠʢʣʝ ʜʦʙʳʯʠ ʨʫʜʳ: 

Qʦʪʢ = Qʝʩʪ+Qʪʝʭʥ, ʤ3/ʯ.                                               (1) 

ɺ ʭʦʜʝ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪ ʨʘʩʯʝʪʥʳʡ 

ʤʝʪʦʜ ʦʮʝʥʢʠ ʦʞʠʜʘʝʤʦʛʦ ʧʨʠʪʦʢʘ ʚ ʙʫʨʦʚʳʝ ʩʢʚʘʞʠʥʳ, ʧʨʦʚʦʜʠʤʳʝ ʯʝʨʝʟ 

ʨʳʭʣʳʝ ʧʦʨʠʩʪʳʝ ʧʦʨʦʜʳ. ʇʦʜʦʙʥʳʡ ʤʝʪʦʜ ʧʦʜʯʠʥʷʝʪʩʷ ʟʘʢʦʥʫ ʬʠʣʴʪʨʘʮʠʠ 

ʞʠʜʢʦʩʪʝʡ ʠ ʛʘʟʦʚ ʚ ʧʦʨʠʩʪʦʡ ʪʚʝʨʜʦʡ ʩʨʝʜʝ ʧʦ ʟʘʢʦʥʫ ɼʘʨʩʠ, ʪʘʢ ʢʘʢ ʨʳʭʣʘʷ 

ʛʦʨʥʘʷ ʧʦʨʦʜʘ (ʛʘʣʝʯʥʠʢ, ʧʝʩʦʢ) ʩʦʩʪʦʠʪ ʠʟ ʨʘʚʥʦʤʝʨʥʦʛʦ ʩʦʩʪʘʚʘ ʟʝʨʝʥ. 

ɸʥʘʣʦʛʠʯʥʳʡ ʤʝʪʦʜ ʧʨʠʤʝʥʷʝʪʩʷ ʠ ʢʦʛʜʘ ʩʪʚʦʣʳ, ʰʫʨʬʳ ʠʣʠ ʩʢʚʘʞʠʥʳ 

ʧʝʨʝʩʝʢʘʶʪ ʙʝʟʥʘʧʦʨʥʳʝ ʚʦʜʦʥʦʩʥʳʝ ʩʣʦʠ ʨʳʭʣʳʭ ʧʦʨʦʜ (ʨʠʩ. 1).  
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ɻʝʦʣʦʛʠʷ, ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚ ʠ ʧʨʠʤʝʥʷʝʤʦʛʦ ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 
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ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ɼʘʨʩʠ [1-3], ʜʚʠʞʝʥʠʝ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʧʦ ʨʳʭʣʳʤ 

ʧʦʨʦʜʘʤ ʧʦʜʯʠʥʷʝʪʩʷ ʩʣʝʜʫʶʱʝʤʫ ʚʳʨʘʞʝʥʠʶ: 

ὗ = Ὂό, ʤ3/ʯ,                                                  (2) 

ʛʜʝ Q ï ʦʙʲʝʤʥʳʡ ʨʘʩʭʦʜ ʞʠʜʢʦʩʪʠ, ʤ3/ʯ; F ï ʵʬʬʝʢʪʠʚʥʘʷ ʧʣʦʱʘʜʴ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʦʙʲʝʤʘ ʨʳʭʣʦʡ ʛʦʨʥʦʡ ʧʦʨʦʜʳ, ʤ2; u ï ʩʢʦʨʦʩʪʴ ʬʠʣʴʪʨʘʮʠʠ 

ʞʠʜʢʦʩʪʠ, ʤ/ʯ.  

 
 

Q ï ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ, ʦʪʢʘʯʠʚʘʝʤʦʝ ʠʟ ʩʪʚʦʣʘ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ, ʤ3/ʩ; k ï 

ʢʦʵʬʬʠʮʠʝʥʪ ʬʠʣʴʪʨʘʮʠʠ; y,x ï ʢʦʦʨʜʠʥʘʪʳ ʩʣʫʯʘʡʥʦʡ ʪʦʯʢʠ ʜʝʧʨʝʩʩʠʦʥʥʦʡ 

ʢʨʠʚʦʡ, ʤ; h ï ʫʨʦʚʝʥʴ ʦʩʥʦʚʘʥʠʷ ʜʝʧʨʝʩʩʠʦʥʥʦʡ ʚʦʨʦʥʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʦʩʥʦʚʘʥʠʷ ʚʦʜʦʧʨʦʚʦʜʥʦʛʦ ʧʣʘʩʪʘ, ʤ; h0 ï ʫʨʦʚʝʥʴ ʚʦʜʳ ʚ ʩʪʚʦʣʝ, ʤ; r ï ʨʘʜʠʫʩ 

ʩʪʚʦʣʘ ʰʘʭʪʳ, ʤ; R ï ʨʘʜʠʫʩ ʚʣʠʷʥʠʷ ʜʝʧʨʝʩʩʠʦʥʥʦʡ ʚʦʨʦʥʢʠ, ʤ; H ï ʫʨʦʚʝʥʴ 

ʚʦʜʳ ʚ ʚʦʜʦʥʦʩʥʦʤ ʛʦʨʠʟʦʥʪʝ ʥʘʜ ʥʝʧʨʦʥʠʮʘʝʤʳʤ ʩʣʦʝʤ ʜʦ ʦʪʢʘʯʢʠ, ʤ. 

ʈʠʩ. 1. ɺʣʠʷʥʠʝ ʩʪʚʦʣʘ ʰʘʭʪʳ, ʧʝʨʝʩʝʢʘʶʱʝʛʦ ʧʦʣʦʩʪʴ ʙʝʟʥʘʧʦʨʥʦʛʦ 

ʚʦʜʦʥʦʩʥʦʛʦ ʧʣʘʩʪʘ, ʥʘ ʧʘʨʘʤʝʪʨʳ ʜʝʧʨʝʩʩʠʦʥʥʦʡ ʚʦʨʦʥʢʠ 
 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʠʩ. 1, ʟʘʢʦʥ ɼʘʨʩʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ 

ʬʦʨʤʝ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʣʦʱʘʜʠ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʧʦʪʦʢʘ ʞʠʜʢʦʩʪʠ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʣʦʱʘʜʴ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʨʘʜʠʫʩʦʤ x ʠ 

ʚʳʩʦʪʦʡ y ʠ ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ ʩʦʙʦʡ ʢʨʫʛʣʦ ʮʠʣʠʥʜʨʠʯʝʩʢʦʝ ʩʝʯʝʥʠʝ ʧʣʦʱʘʜʴʶ 

F:  

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʩʧʦʩʦʙʳ ʦʮʝʥʢʠ ʧʨʠʪʦʢʦʚ ʚʦʜʳ ʚ ʰʘʭʪʫ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʜʘʥʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʷ ʭ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʘʭ ʧʦʟʚʦʣʷʝʪ 

ʚʳʷʚʠʪʴ ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʠʪʦʢʘ ʚ ʛʦʨʥʳʝ ʚʳʨʘʙʦʪʢʠ ʦʪ ʚʣʠʷʥʠʷ ʧʨʠʨʦʜʥʳʭ ʠʣʠ 

ʪʝʭʥʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʦʨʥʦʪʝʭʥʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʜʠʥʘʤʠʢʫ ʧʨʠʪʦʢʘ ʰʘʭʪʥʦʡ ʚʦʜʳ ʚ 

ʧʦʜʟʝʤʥʳʝ ʚʳʨʘʙʦʪʢʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʩʠʩʪʝʤ 

ʨʝʢʫʧʝʨʘʮʠʠ ʵʥʝʨʛʠʠ ʛʠʜʨʦʧʦʪʦʢʦʚ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʐʝʚʷʢʦʚ ʃ.ɼ., ɹʨʝʜʠʭʠʥ ɸ.ʅ. ʐʘʭʪʥʳʡ ʚʦʜʦʦʪʣʠʚ: ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ ʜʣʷ 
ʚʫʟʦʚ. 5-ʝ ʠʟʜ., ʧʝʨʝʨʘʙ. ï ʄʦʩʢʚʘ: ʈʦʩʛʦʨʪʝʭʠʟʜʘʪ, 1960. ï 354 ʩ. 



ɻʝʦʣʦʛʠʷ, ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚ ʠ ʧʨʠʤʝʥʷʝʤʦʛʦ ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

 

137 

 

2. ʐʫʣʝʥʠʥʘ ɿ.ʄ., ɹʘʛʨʦʚ ɺ.ɺ., ɼʝʩʷʪʦʚ ɸ.ɺ. ʠ ʜʨ. ɺʦʜʘ ʪʝʭʥʦʛʝʥʥʘʷ: 
ʧʨʦʙʣʝʤʳ, ʪʝʭʥʦʣʦʛʠʠ, ʨʝʩʫʨʩʥʘʷ ʮʝʥʥʦʩʪʴ. ï ʄʦʩʢʚʘ: ʀʟʜʘʪʝʣʴʩʪʚʦ ʄɻʊʋ ʠʤ. ʅ. 

ʕ. ɹʘʫʤʘʥʘ, 2015. ï 401 ʩ. 

3. ʂʥʷʟʴʢʠʥ ɽ.ɸ., ɹʝʜʨʝʪʜʠʥʦʚ ʈ.ʐ. ʕʥʝʨʛʦʵʬʬʝʢʪʠʚʥʘʷ ʩʭʝʤʘ ʚʦʜʦʦʪʣʠʚʘ 
ʩ ʢʦʤʧʣʝʢʩʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʥʝʨʛʠʠ ʛʠʜʨʦʧʦʪʦʢʦʚ // ʄʘʪʝʨʠʘʣʳ II 

ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çɿʦʣʦʪʦ. ʇʦʣʠʤʝʪʘʣʣʳ. XXI 

ʚʝʢè. 2020. ï ʉ. 41ï43. 

 

 

 

ʆɹʆʉʅʆɺɸʅʀɽ ʇɸʈɸʄɽʊʈʆɺ ʉʀʉʊɽʄʓ ʈɸɿʈɸɹʆʊʂʀ 

ɼʈɸɻʆʎɽʅʅʓʍ ɾʀʃʔʅʓʍ ʈʋɼʅʓʍ ʊɽʃ ɺ ʋʉʃʆɺʀʗʍ 

ʂʆʅʎɽʅʊʈɸʎʀʀ ʅɸʇʈʗɾɽʅʀʁ 

 
1ʈʘʠʤʞʘʥʦʚ ɹ., 2ʍʘʢʠʤʦʚ ʐ.ʀ., 2ʂʦʙʠʣʦʚ ʆ.ʉ., 2ʉʘʡʜʫʣʣʘʝʚʘ ʉ.ɸ. 

 
1ʌʠʣʠʘʣ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ çʄʀʉʀʉè ʚ ʛ. ɸʣʤʘʣʳʢ (b.raimjanov@mail.ru), 
2ʅʘʚʦʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʦʨʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

(sh.xakimov2020@gmail.com), (olimjonkobilov@ gmail.com) 

 

ɹʝʟʦʧʘʩʥʳʝ ʫʩʣʦʚʠʷ ʪʨʫʜʘ ʠ ʚʳʩʦʢʠʝ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʩʠʩʪʝʤ ʨʘʟʨʘʙʦʪʢʠ ʞʠʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴʶ 

ʦʙʥʘʞʝʥʠʡ ʧʦʨʦʜ, ʧʨʦʯʥʦʩʪʴʶ ʮʝʣʠʢʦʚ ʚ ʦʯʠʩʪʥʳʭ ʢʘʤʝʨʘʭ ʠ ʧʨʘʚʠʣʴʥʳʤ 

ʚʳʙʦʨʦʤ ʠʭ ʧʘʨʘʤʝʪʨʦʚ.  

ʎʝʣʠʢʠ, ʩ ʠʭ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʙʝʟʦʧʘʩʥʳʭ ʫʩʣʦʚʠʡ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ, ʤʦʞʝʪ ʙʳʪʴ, ʨʘʟʣʠʯʥʦʡ. ʊʘʢ, ʧʨʠ ʩʠʩʪʝʤʘʭ ʨʘʟʨʘʙʦʪʢʠ 

ʢʨʫʪʦʧʘʜʘʶʱʠʭ ʞʠʣ ʦʩʪʘʚʣʷʶʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʨʝʤʝʥʥʳʝ ʮʝʣʠʢʠ, ʠʟʚʣʝʢʘʝʤʳʝ 

ʧʦʩʣʝ ʚʳʝʤʢʠ ʢʘʤʝʨʥʳʭ ʟʘʧʘʩʦʚ, ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ ʥʝʦʙʭʦʜʠʤʳʤʠ ʟʘʧʘʩʘʤʠ 

ʧʨʦʯʥʦʩʪʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩ ʤʦʤʝʥʪʘ ʦʬʦʨʤʣʝʥʠʷ ʜʦ ʧʦʛʘʰʝʥʠʷ. 

ɺ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʠʭ ʥʘʧʨʷʞʝʥʠʡ ʨʫʜʘ, ʚ ʵʪʠʭ ʮʝʣʠʢʘʭ, ʦʪʨʘʙʘʪʳʚʘʝʪʩʷ ʩ ʥʠʟʢʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʠʣʠ ʪʝʨʷʝʪʩʷ ʙʝʟʚʦʟʚʨʘʪʥʦ, ʯʪʦ ʥʝʜʦʧʫʩʪʠʤʦ ʦʩʦʙʝʥʥʦ ʧʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʨʫʜʳ ʜʨʘʛʦʮʝʥʥʳʭ ʤʝʪʘʣʣʦʚ. ʇʦʵʪʦʤʫ ʦʙʦʩʥʦʚʘʥʠʝ ʨʘʟʤʝʨʦʚ ʢʘʤʝʨ ʠ 

ʮʝʣʠʢʦʚ, ʠʤʝʝʪ ʚʘʞʥʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ, ï ʫʩʧʝʰʥʦʝ ʨʝʰʝʥʠʝ ʵʪʦʡ ʟʘʜʘʯʠ 

ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʨʘʙʦʪ, ʤʠʥʠʤʘʣʴʥʳʝ ʧʦʪʝʨʠ ʠ ʨʘʟʫʙʦʞʠʚʘʥʠʝ ʨʫʜʳ, 

ʠ ʦʙʱʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʠ ʦʯʠʩʪʥʦʡ ʚʳʝʤʢʠ [1-4]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʨʦʝʢʪʦʚ ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʨʘʟʤʝʨʳ ʤʝʞʜʫʢʘʤʝʨʥʳʭ ʠ ʤʝʞʜʫʵʪʘʞʥʳʭ ʮʝʣʠʢʦʚ ʧʨʠʥʠʤʘʶʪʩʷ ʦʙʳʯʥʦ ʥʘ 

ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʘ ʦʙʱʝʡ ʘʥʘʣʦʛʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦ ʛʝʦʣʦʛʠʯʝʩʢʦʤʫ ʩʪʨʦʝʥʠʶ ʠ 

ʛʦʨʥʦʪʝʭʥʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ. ɿʘʢʣʘʜʳʚʘʝʤʳʝ ʚ ʧʨʦʝʢʪ r ʧʘʨʘʤʝʪʨʳ ʠʤʝʶʪ 

ʦʙʦʙʱʸʥʥʳʡ ʭʘʨʘʢʪʝʨ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ, ʢʨʝʧʦʩʪʠ ʨʫʜʳ ʠ ʧʦʨʦʜ, ʩʪʝʧʝʥʠ 

ʠʭ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ, ʤʦʱʥʦʩʪʠ ʨʫʜʥʳʭ ʪʝʣ ʠ ʫʛʣʘ ʧʘʜʝʥʠʷ ʠ ʜʨʫʛʠʝ. ɺʳʙʦʨ 

ʧʘʨʘʤʝʪʨʦʚ ʩʠʩʪʝʤʳ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʢʦʥʢʨʝʪʥʳʤ ʫʩʣʦʚʠʷʤ 

ʜʝʡʩʪʚʫʶʱʝʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ, ʧʦ ʩʫʱʝʩʪʚʫ, ʩʘʤʠʤ 
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ɻʝʦʣʦʛʠʷ, ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚ ʠ ʧʨʠʤʝʥʷʝʤʦʛʦ ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 
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ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʠʢʘʤ ʠ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʠʭ ʣʠʯʥʦʤ ʦʧʳʪʝ, ʠʥʪʫʠʮʠʠ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʝʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ ʤʥʦʛʦʣʝʪʥʝʡ ʧʨʘʢʪʠʢʠ ʨʘʙʦʪʳ 

ʧʨʝʜʧʨʠʷʪʠʷ. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʚʚʝʜʝʥʠʷ ʚ ʧʦʚʩʝʜʥʝʚʥʫʶ ʧʨʘʢʪʠʢʫ ʨʘʙʦʪ, ʨʘʩʯʸʪʥʳʭ 

ʤʝʪʦʜʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʥʝʩʫʱʠʭ ʵʣʝʤʝʥʪʦʚ ʦʯʠʩʪʥʳʭ ʙʣʦʢʦʚ ʦʯʝʚʠʜʥʘ. 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʨʦʝʢʪʦʚ ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠ ʧʨʘʢʪʠʢʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʫʜʥʠʢʦʚ ʪʘʢʠʝ ʨʘʩʯʸʪʳ ʧʦʟʚʦʣʷʪ ʧʨʘʚʠʣʴʥʦ 

ʦʮʝʥʠʪʴ ʩʦʦʪʥʦʰʝʥʠʝ ʦʙʲʸʤʦʚ ʨʘʙʦʪ ʧʦ ʩʪʘʜʠʷʤ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʘʩʯʸʪʘʭ [5]. ʅʝʦʙʭʦʜʠʤʦʩʪʴ 

ʨʘʩʯʸʪʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʤʝʨʦʚ ʮʝʣʠʢʦʚ ʠ ʦʙʥʘʞʝʥʠʡ ʧʦʨʦʜ ʚʦʟʥʠʢʘʝʪ ʢʘʞʜʳʡ 

ʨʘʟ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʣʦʢʘʣʴʥʳʭ ʧʨʦʝʢʪʦʚ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦʤ ʠʟʤʝʥʝʥʠʠ 

ʫʩʣʦʚʠʡ ʨʘʟʨʘʙʦʪʢʠ ʠʣʠ ʫʩʣʦʚʠʡ ʟʘʣʝʛʘʥʠʷ ʨʫʜʥʳʭ ʪʝʣ ʥʘ ʚʥʦʚʴ ʚʚʦʜʠʤʳʭ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʶ ʫʯʘʩʪʢʘʭ ʠ ʜʣʷ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʧʘʨʘʤʝʪʨʦʚ ʥʝʩʫʱʠʭ ʵʣʝʤʝʥʪʦʚ 

ʩʠʩʪʝʤ ʨʘʟʨʘʙʦʪʢʠ. 

ɺ ʨʘʙʦʪʝ ʠʩʩʣʝʜʦʚʘʥʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʣʠʷʥʠʝ ʬʘʢʪʦʨʦʚ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʮʝʣʠʢʦʚ, ʢʘʢ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʨʦʜ, ʩʪʨʫʢʪʫʨʥʘʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ 

ʠ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʤʘʩʩʠʚʘ, ʫʩʣʦʚʠʷ ʥʘ ʢʦʥʪʘʢʪʝ ʨʫʜʳ ʩ ʚʤʝʱʘʶʱʠʤʠ ʧʦʨʦʜʘʤʠ, 

ʥʘʧʨʷʞʸʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʤʘʩʩʠʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʤʦʱʥʦʩʪʴ, ʫʛʦʣ ʧʘʜʝʥʠʷ, ʜʣʠʥʫ ʧʦ 

ʧʨʦʩʪʠʨʘʥʠʶ ʨʫʜʥʳʭ ʪʝʣ, ʛʣʫʙʠʥʳ ʛʦʨʥʳʭ ʨʘʙʦʪ. ʉ ʫʯʝʪʦʤ ʠʟʣʦʞʝʥʥʳʭ ʚʳʰʝ 

ʬʘʢʪʦʨʦʚ ʦʧʨʝʜʝʣʝʥʳ ʠ ʦʙʦʩʥʦʚʘʥʳ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʡ ʬʦʨʤʳ ʠ ʨʘʟʤʝʨʳ 

ʮʝʣʠʢʦʚ, ʪʘʢʞʝ ʧʘʨʘʤʝʪʨʳ ʩʠʩʪʝʤ ʨʘʟʨʘʙʦʪʢʠ ʞʠʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʝ y

ʥʝʩʫʱʠʭ ʵʣʝʤʝʥʪʦʚ ʧʦʜ ʥʘʛʨʫʟʢʦʡ ʚ ʫʩʣʦʚʠʷʭ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʘʧʨʷʞʝʥʠʡ. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʨʘʟʤʝʨʦʚ ʮʝʣʠʢʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʟʦʥʘʭ ʦʧʦʨʥʦʛʦ 

ʜʘʚʣʝʥʠʷ, ʫʯʪʝʥʦ, ʧʨʠʨʦʩʪ ʥʘʛʨʫʟʦʢ, ʚʳʟʚʘʥʥʳʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʥʘʧʨʷʞʝʥʠʡ ʚ 

ʟʦʥʝ, ʦʢʨʫʞʘʶʱʝʡ ʦʩʥʦʚʘʥʠʝ ʥʝʧʦʛʘʰʝʥʥʳʭ ʚʳʨʘʙʦʪʘʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ, 

ʧʦʩʨʝʜʩʪʚʦʤ ʚʚʝʜʝʥʠʷ ʚ ʨʘʩʯʸʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʧʨʷʞʝʥʠʡ, 

ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ ʢʦʪʦʨʦʛʦ ʧʨʠʥʷʪ ʧʦ ʜʘʥʥʳʤ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʥʳʭ ʘʚʪʦʨʦʚ. 
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1 ɻʋ çʀʥʩʪʠʪʫʪ ʤʠʥʝʨʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚè, 

2 ʋʥʠʚʝʨʩʠʪʝʪ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 

 

ʌʦʥʜ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʟʦʣʦʪʘ ʚ ʤʠʨʝ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʳʭ 

ʫʩʣʦʚʠʷʭ, ʚʙʣʠʟʠ ʧʦʜʛʦʪʦʚʣʝʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʩ ʥʝʩʣʦʞʥʳʤʠ ʛʦʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʠʩʯʝʨʧʘʥ. ʆʪʢʨʳʪʠʝ ʥʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʩ ʢʘʞʜʳʤ 

ʛʦʜʦʤ ʩʪʘʥʦʚʠʪʩʷ ʩʣʦʞʥʝʝ, ʪʘʢ ʢʘʢ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʧʣʦʱʘʜʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʛʣʫʙʠʥʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʝʝ ʩʣʦʞʥʳʤʠ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ 

ʫʩʣʦʚʠʷʤʠ ʠ ʤʝʥʴʰʠʤʠ ʨʘʟʤʝʨʘʤʠ [1]. 

ʆʩʥʦʚʥʳʝ ʘʩʧʝʢʪʳ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʫʜʦʣʦʢʘʣʠʟʘʮʠʠ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ 

ʨʘʟʤʝʱʝʥʠʷ ʟʦʣʦʪʦʛʦ ʦʨʫʜʝʥʝʥʠʷ ʚ ʚʝʜʫʱʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʏʘʪʢʘʣʦ-

ʂʫʨʘʤʠʥʩʢʦʛʦ ʨʝʛʠʦʥʘ ʠ ʚ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʷʭ ʦʩʚʝʱʝʥʳ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʙʦʣʴʰʦʛʦ ʢʨʫʛʘ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ [2-5].  

ʄʝʩʪʦʨʦʞʜʝʥʠʝ ʏʘʢʤʘʢʪʘʰ ʨʘʩʧʦʣʦʞʝʥʦ ʥʘ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʂʫʨʘʤʠʥʩʢʦʛʦ 

ʭʨʝʙʪʘ. ʆʥʦ ʚʳʷʚʣʝʥʦ ʚ ʚʠʜʝ ʩʝʨʠʠ ʧʦʣʦʛʦʧʘʜʘʶʱʠʭ (15-50Á) ʢʚʘʨʮ-ʢʘʨʙʦʥʘʪʥʳʭ 

ʞʠʣ ʩ ʧʨʦʤʳʰʣʝʥʥʦʡ ʟʦʣʦʪʦʥʦʩʥʦʩʪʴʶ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʦʠʩʢʦʚʳʭ ʨʘʙʦʪ 1964-

65ʛʛ. ɻʦʜʦʤ ʧʦʟʞʝ ɻ ʪʘ ʠ ʩʦʧʨʝʜʝʣʴʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʙʳʣʘ ʧʦʢʨʳʪʘ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʲʝʤʢʦʡ ʤʘʩʰʪʘʙʘ 1:25000. 

ʇʣʦʱʘʜʴ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩʣʦʞʝʥʘ ʚʫʣʢʘʥʦʛʝʥʥʳʤʠ ʧʦʨʦʜʘʤʠ 

ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʩʨʝʜʥʝʢʘʨʙʦʥʦʚʦʛʦ ʠ ʧʝʨʤʴ-ʥʠʞʥʝʪʨʠʘʩʦʚʦʛʦ ʚʦʟʨʘʩʪʦʚ [4]. 

ʇʦ ʫʩʣʦʚʠʷʤ ʟʘʣʝʛʘʥʠʷ ʠ ʚʝʱʝʩʪʚʝʥʥʦʤʫ ʩʦʩʪʘʚʫ ʧʦʨʦʜʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʜʚʝ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʝ ʘʥʜʝʟʠʪ-ʜʘʮʠʪʦʚʫʶ ʠ ʣʠʧʘʨʠʪ-ʧʦʨʬʠʨʦʚʫʶ 

ʬʦʨʤʘʮʠʠ. ʇʝʨʚʘʷ, ʜʘʪʠʨʫʝʤʘʷ ʘʢʯʠʥʩʢʠʤ ʚʦʟʨʘʩʪʦʤ, ʧʨʝʜʩʪʘʚʣʝʥʘ ɻ ʢʩʧʣʦʟʠʚʥʦʡ 

ʩʫʙʬʘʮʠʝʡ ʣʠʪʦʢʨʠʩʪʘʣʣʦʢʣʘʩʪʠʯʝʩʢʠʭ ʪʫʬʦʚ ʘʥʜʝʟʠʪʦʚʦʛʦ ʩʦʩʪʘʚʘ ʠ ʩʠʣʣʘʤʠ ʠ 

ʜʘʡʢʘʤʠ ʩʠʝʥʠʪʦ-ʜʘʮʠʪʦʚʳʭ ʧʦʨʬʠʨʠʪʦʚ. 

ʂ ʚʪʦʨʦʡ, ʣʠʧʘʨʠʪʦ-ʧʦʨʬʠʨʦʚʦʡ ʬʦʨʤʘʮʠʠ ʦʪʥʝʩʝʥʳ ʢʠʩʣʳʝ 

ʚʫʣʢʘʥʦʛʝʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʨʘʚʘʰʩʢʦʡ ʠ ʢʳʟʳʣʥʫʨʠʥʩʢʦʡ ʩʚʠʪ, ʟʘʣʝʛʘʶʱʠʭ ʥʘ 

ʘʢʯʝ ʨʝʟʢʠʤ ʫʛʣʦʚʳʤ ʥʝʩʦʛʣʘʩʠʝʤ. ʅʘʠʙʦʣʴʰʝʝ ʨʘʟʚʠʪʠʝ ʩʨʝʜʠ ʥʠʭ, ʚ ʚʠʜʝ ʩʠʣʣʦʚ 

ʠ ʜʘʝʢ ʢʚʘʨʮʝʚʳʭ ʧʦʨʬʠʨʦʚ, ʧʦʣʫʯʠʣʘ ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʘʷ ʬʘʮʠʷ. 

ʅʘ ʧʣʦʱʘʜʠ ʜʘʡʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʨʝʤʷ ʨʘʟʥʦʚʠʜʥʦʩʪʷʤʠ: ʢʚʘʨʮʝʚʳʤʠ 

ʧʦʨʬʠʨʘʤʠ, ʛʨʘʥʠʪ-ʧʦʨʬʠʨʘʤʠ ʠ ʜʠʘʙʘʟʦʚʳʤʠ ʧʦʨʬʠʨʠʪʘʤʠ. ɼʘʡʢʘ ʢʚʘʨʮʝʚʳʭ 



ɻʝʦʣʦʛʠʷ, ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚ ʠ ʧʨʠʤʝʥʷʝʤʦʛʦ ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 
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ʧʦʨʬʠʨʦʚ ʦʙʥʘʞʘʝʪʩʷ ʥʘ ʚʦʩʪʦʯʥʦʤ ʬʣʘʥʛʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩʨʝʜʠ ʣʠʧʘʨʠʪʦ-

ʜʘʮʠʪʦʚʳʭ ʧʦʨʬʠʨʦʚ. ʆʥʘ ʠʤʝʝʪ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʝ ʧʨʦʩʪʠʨʘʥʠʝ ʠ ʢʨʫʪʦʡ ʫʛʦʣ (65ï

700) ʧʘʜʝʥʠʷ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ. 

ɼʦʨʫʜʥʳʡ ʇʨʠʢʦʥʪʘʢʪʦʚʳʡ ʨʘʟʣʦʤʦʚ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʨʫʧʥʳʭ 

ʨʘʟʚʠʚʘʝʪʩʷ ʥʘ ʢʦʥʪʘʢʪʝ ʘʢʯʠʥʩʢʠʭ ʠ ʨʘʚʘʰʩʢʠʭ ʵʬʬʫʟʠʚʦʚ. ʇʦ ʨʘʟʣʦʤʫ 

ʤʥʦʛʦʢʨʘʪʥʦ ʧʨʦʠʩʭʦʜʠʣʠ ʧʦʜʚʠʞʢʠ ʢʘʢ ʚ ʜʦʨʫʜʥʦʝ, ʪʘʢ ʠ ʧʦʩʪʨʫʜʥʦʝ ʚʨʝʤʷ. 

ʈʘʟʣʦʤ ʚʳʧʦʣʥʝʥ ʙʨʝʢʯʠʝʡ ʤʦʱʥʦʩʪʴʶ ʜʦ 3 ʤ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʧʦʣʫʦʢʘʪʘʥʥʳʭ ʠ 

ʦʢʘʪʘʥʥʳʭ ʦʙʣʦʤʢʦʚ ʨʘʟʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ. ʈʘʟʣʦʤ ʠʤʝʝʪ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʝ 

ʧʨʦʩʪʠʨʘʥʠʝ ʠ ʧʦʣʦʛʦʝ ʧʘʜʝʥʠʝ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜ. ʆʥ ʷʚʣʷʝʪʩʷ 

ʨʫʜʦʢʦʥʪʨʦʣʠʨʫʶʱʝʡ ʩʪʨʫʢʪʫʨʦʡ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʚ ʪʨʝʱʠʥʘʭ ʦʧʝʨʝʥʠʷ, 

ʢʦʪʦʨʦʛʦ ʣʦʢʘʣʠʟʦʚʘʥʦ ʦʨʫʜʥʝʥʠʝ. 

ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʤʠ ʠʟ ʧʦʩʪʨʫʜʥʳʭ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʷʚʣʷʶʪʩʷ 

ʏʘʢʤʘʢʪʘʰʩʢʠʡ, ɼʠʘʛʦʥʘʣʴʥʳʡ ʠ ʌʣʘʥʛʦʚʳʡ ʨʘʟʣʦʤʳ. 

ɾʠʣʘ çʄʦʱʥʘʷè ʷʚʣʷʝʪʩʷ ʩʘʤʦʡ ʢʨʫʧʥʦʡ ʞʠʣʦʡ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʩʨʝʜʠʥʥʦʡ ʯʘʩʪʠ ʜʘʡʢʦʦʙʨʘʟʥʦʛʦ ʪʝʣʘ ʣʠʧʘʨʠʪʦ-ʜʘʮʠʪʦʚʳʭ 

ʧʦʨʬʠʨʦʚ. ʆʙʱʘʷ ʧʨʦʪʷʞʸʥʥʦʩʪʴ 350ʤ, ʧʦ ʧʘʜʝʥʠʶ ï 250ʤ. ʉʨʝʜʥʷʷ ʚʝʨʪʠʢʘʣʴʥʘʷ 

ʤʦʱʥʦʩʪʴ ʞʠʣʳ 9,49ʤ. ɾʠʣʘ ʠʤʝʝʪ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʝ ʧʨʦʩʪʠʨʘʥʠʝ ʩ ʧʘʜʝʥʠʝʤ ʢ 

ʩʝʚʝʨʦ-ʟʘʧʘʜʫ ʧʦʜ ʫʛʣʦʤ 35-450. ɻʣʘʚʥʳʤʠ ʤʠʥʝʨʘʣʘʤʠ ʞʠʣr ʷʚʣʷʶʪʩʷ ʢʚʘʨʮ, 

ʢʘʨʙʦʥʘʪʳ, ʧʠʨʠʪ; ʨʝʞʝ ʚʩʪʨʝʯʘʝʤʳʝ ï ʭʘʣʴʢʦʧʠʨʠʪ, ʩʬʘʣʝʨʠʪ, ʛʘʣʝʥʠʪ, ʙʘʨʠʪ, 

ʟʦʣʦʪʦ. ɿʦʣʦʪʦ ʥʘʭʦʜʠʪʩʷ ʚ ʚʠʜʝ ʧʳʣʝʚʠʜʥʦʡ ʚʢʨʘʧʣʝʥʥʦʩʪʠ ʙʝʣʦʤ 

ʧʦʣʫʧʨʦʟʨʘʯʥʦʤ ʢʚʘʨʮʝ ʚ ʪʝʩʥʦʡ ʘʩʩʦʮʠʘʮʠʠ ʩ ʤʝʣʢʦʟʝʨʥʠʩʪʳʤ ʧʠʨʠʪʦʤ. 

ʅʘʨʷʜʫ ʩ ʞʠʣʦʡ çʄʦʱʥʘʷè ʥʘ ʧʣʦʱʘʜʠ ʚʳʷʚʣʝʥʦ ʩʚʳʰʝ 20 ʢʚʘʨʮʝʚʳʭ ʠ 

ʢʚʘʨʮ-ʢʘʨʙʦʥʘʪʥʳʭ ʞʠʣ, ʨʘʩʧʦʣʘʛʘʶʱʠʭʩʷ, ʚ ʧʨʝʜʝʣʘʭ ʜʘʡʢʦʦʙʨʘʟʥʦʛʦ ʪʝʣʘ 

ʚʫʣʢʘʥʦʛʝʥʥʳʭ ʧʦʨʦʜ ʢʠʩʣʦʛʦ ʩʦʩʪʘʚʘ, ʚ ʩʠʩʪʝʤʝ ʩʙʣʠʞʝʥʥʳʭ ʩʫʙʧʘʨʘʣʣʝʣʴʥʳʭ 

ʨʘʟʣʦʤʦʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ, ʧʦʣʦʛʦ- ʠ ʢʨʫʪʦʧʘʜʘʶʱʠʭ (10-15Á ʠ 70-

85Á), ʜʣʠʥʦʡ 20-200 ʤ ʠ ʤʦʱʥʦʩʪʴʶ ʜʦ 18 ʤ.  

ʇʦ ʨʫʜʥʦ-ʬʦʨʤʘʮʠʦʥʥʦʡ (ʛʝʦʣʦʛʦ-ʧʨʦʤʳʰʣʝʥʥʦʡ) ʩʠʩʪʝʤʘʪʠʢʝ ʨʫʜʳ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʦʪʥʦʩʷʪʩʷ ʢ ʫʙʦʛʦʩʫʣʴʬʠʜʥʦʤʫ ʟʦʣʦʪʦ-ʩʫʣʴʬʠʜʥʦ-ʢʚʘʨʮʝʚʦʤʫ 

ʪʠʧʫ [3, 5]. ʆʥʠ ʧʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤʫ ʨʘʩʧʦʣʦʞʝʥʠʶ ʠ ʚʝʱʝʩʪʚʝʥʥʦʤʫ ʩʦʩʪʘʚʫ 

ʷʚʣʷʶʪʩʷ, ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʤ ʨʝʟʝʨʚʦʤ ʜʣʷ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʡ ʙʘʟʳ 

ʏʘʜʘʢʩʢʦʡ ɿʀʌ, ʠʩʧʳʪʳʚʘʶʱʝʡ ʦʩʪʨʳʡ ʜʝʬʠʮʠʪ ʚ ʘʢʪʠʚʥʳʭ ʟʘʧʘʩʘʭ ʟʦʣʦʪʘ. 

ʅʘʨʷʜʫ ʩ ʵʪʠʤ, ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʢʨʝʤʥʝʟʝʤʘ, ʛʣʠʥʦʟʝʤʘ ʠ ʚʨʝʜʥʳʭ ʧʨʠʤʝʩʝʡ 

ʫʩʪʘʥʦʚʣʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʠ ʚ ʢʘʯʝʩʪʚʝ ʬʣʶʩʘ ʧʨʠ 

ʢʦʥʚʝʨʪʠʨʦʚʘʥʠʠ ʤʝʜʥʳʭ ʰʪʝʡʥʦʚ. ʇʨʠ ʵʪʦʤ ʠʟʚʣʝʯʝʥʠʝ ʟʦʣʦʪʘ ʠ ʩʝʨʝʙʨʘ 

ʩʦʩʪʘʚʣʷʶʪ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 90,9 ʠ 88,9%.  

ʅʝʩʤʦʪʨʷ ʥʘ ʤʝʣʢʠʡ ʤʘʩʰʪʘʙ ʨʘʟʚʝʜʘʥʥʦʡ ʯʘʩʪʠ ʟʦʣʦʪʦʛʦ ʦʨʫʜʝʥʝʥʠʷ, ʥʘ 

ʬʣʘʥʛʘʭ ʠ ʛʣʫʙʦʢʠʭ ʛʦʨʠʟʦʥʪʘʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠʤʝʶʪʩʷ ʜʦʩʪʘʪʦʯʥʳʝ ʧʨʦʛʥʦʟʥʳʝ 

ʨʝʩʫʨʩʳ, ʧʨʠʛʦʜʥʳʝ, ʚ ʥʘʙʣʶʜʘʝʤʳʭ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʜʣʷ ʟʦʣʦʪʘ ʨʳʥʦʯʥʦʡ 

ʢʦʥʲʶʥʢʪʫʨʝ, ʜʣʷ ʧʨʠʨʦʩʪʘ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʟʘʧʘʩʦʚ.  
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ʋʚʝʣʠʯʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʤʦʱʥʦʩʪʠ ʠ ʙʳʩʪʨʳʝ ʪʝʤʧʳ ʦʪʨʘʙʦʪʢʠ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʪʨʝʙʫʶʪ hʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʤʘʩʩʦʚʳʭ ʚʟʨʳʚʦʚ ʚ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʦʙʲʝʤʘʭ. ʉʝʡʩʤʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʚʟʨʳʚʦʚ ʥʘ ʟʜʘʥʠʷ ʠ 

ʩʦʦʨʫʞʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʧʦʨʦʜ, ʠʟ 

ʢʦʪʦʨʳʭ ʩʦʩʪʦʠʪ ʤʘʩʩʠʚ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʛʜʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʳʧʦʣʥʷʶʪʩʷ 

ʚʟʨʳʚʥʳʝ ʨʘʙʦʪʳ. ʇʨʠ ʙʣʠʟʢʦʤ ʨʘʩʧʦʣʦʞʝʥʠʠ ʢʘʧʠʪʘʣʴʥʳʭ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ, 

ʠʥʞʝʥʝʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʧʨʦʤʧʣʦʱʘʜʦʢ ʰʘʭʪ ʧʨʠʭʦʜʠʪʩʷ ʦʛʨʘʥʠʯʠʚʘʪʴ 

ʚʝʣʠʯʠʥʫ ʟʘʨʷʜʦʚ, ʯʪʦ ʩʥʠʞʘʝʪ ɻʬʬʝʢʪʠʚʥʦʩʪʴ ʚʟʨʳʚʥʳʭ ʠ ʛʦʨʥʳʭ ʨʘʙʦʪ, ʘ ʪʘʢʞʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʤʦʱʥʦʩʪʴ ʛʦʨʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʋʯʝʩʪʴ ʚʩʝ ʩʪʦʨʦʥʳ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚʟʨʳʚʘ ʥʘ ʧʦʜʟʝʤʥʳʝ 

ʚʳʨʘʙʦʪʢʠ, ʘ ʪʘʢʞʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʟʜʘʥʠʷ ʠ ʩʦʦʨʫʞʝʥʠʷ ̫ ʚʣʷʝʪʩʷ ʦʯʝʥʴ 

ʪʨʫʜʥʦʡ ʟʘʜʘʯʝʡ [1]. ɺ ɻ ʪʠʭ ʫʩʣʦʚʠʷʭ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ̫ ʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ 

ʧʨʠʙʣʠʞʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʦʙʱʝʡ ʟʘʜʘʯʠ, ʚ ʮʝʣʷʭ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʦʪʜʝʣʴʥʳʭ 

ʬʘʢʪʦʨʦʚ ʠ ʧʝʨʠʦʜʦʚ ʩʚʦʙʦʜʥʳʭ ʢʦʣʝʙʘʥʠʡ ʠ ʟʘʪʫʭʘʥʠ ̫ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʣʥ 

ʚʳʟʚʘʥʥʳʭ ʚʟʨʳʚʦʤ [2].  

ʇʨʠ ɻ ʪʦʤ ʧʦʜʟʝʤʥʳʝ ʢʘʧʠʪʘʣʴʥʳʝ ʛʦʨʥʳʝ ʚʳʨʘʙʦʪʢʠ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʝ 

ʩʦʦʨʫʞʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʦʙʱʘʷ ʫʧʨʫʛʘʷ ʩʠʩʪʝʤʘ, ʠ ʠʩʩʣʝʜʫʶʪʩʷ ʧʝʨʚʳʡ 

ʧʦʨʷʜʦʢ ʢʦʣʝʙʘʥʠʷ ɻʪʠʭ ʚʳʨʘʙʦʪʦʢ ʠ ʩʦʦʨʫʞʝʥʠʡ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʝʡʩʤʠʯʝʩʢʠʭ 

ʚʦʣʥ ʚʳʟʚʘʥʥʦʝ ʚʟʨʳʚʦʤ. ʆʥʦ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʩʠʤʤʝʪʨʠʯʥʳʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʚʫʭ 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʧʣʦʩʢʦʩʪʝʡ, ʧʨʠʥʠʤʘʝʪʩʷ ʢʘʢ ʚʝʨʪʠʢʘʣʴʥʘʷ ʩʠʩʪʝʤʘ, ʠʤʝʶɦʘ ̫

ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʝ ʤʘʩʩʳ [3]. 

ʆʩʥʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʩʦʚʝʨʰʘʝʪ ʢʦʣʝʙʘʪʝʣʴʥʦʝ ʧʦʣʷʨʠʟʦʚʘʥʥʦʝ ʜʚʠʞʝʥʠʝ ʧʦ 

ʟʘʢʦʥʫ ʤʦʜʫʣʠʨʦʚʘʥʥʦʡ ʩʠʥʫʩʦʠʜʳ ʩ ʯʘʩʪʦʪʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ U(t), ʦʪʢʣʦʥʝʥʠʝ 

ʣʶʙʦʡ ʪʦʯʢʠ ʩʠʩʪʝʤʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʥʦʚʘʥʠʷ ʨʘʚʥʦ yʢ (t) ʠ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ 
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ɻʝʦʣʦʛʠʷ, ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚ ʠ ʧʨʠʤʝʥʷʝʤʦʛʦ ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 
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ʩʤʝʱʝʥʠʶ ʤʘʷʪʥʠʢʘ, ʠʤʝʶʱʝʛʦ ʧʝʨʠʦʜ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʊ0 ʠ 

ʣʦʛʘʨʠʬʤʠʯʝʩʢʠʡ ʜʝʢʨʝʤʝʥʪ ʟʘʪʫʭʘʥʠʷ ɚ. 

ʇʨʠ ʥʝʩʪʘʮʠʦʥʘʨʥʳʭ ʢʦʣʝʙʘʥʠʷʭ ʛʨʫʥʪʘ ʩʝʡʩʤʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʚʟʨʳʚʦʚ ʥʘ 

ʢʘʧʠʪʘʣʴʥʳʝ ʛʦʨʥʳʝ ʚʳʨʘʙʦʪʢʠ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʩʧʝʢʪʨʦʤ ʜʝʡʩʪʚʠʷ. ʆʨʜʠʥʘʪʳ ʩʧʝʢʪʨʘ ʜʝʡʩʪʚʠʷ ʙʫʜʫʪ ʨʘʚʥʳ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʩʤʝ-

ʱʝʥʠʶ ʤʘʷʪʥʠʢʦʚ, ʠʤʝʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʧʝʨʠʦʜʳ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʠ 

ʣʦʛʘʨʠʬʤʠʯʝʩʢʠʝ ʜʝʢʨʝʤʝʥʪʳ ʟʘʪʫʭʘʥʠʷ.  

ʉʧʝʢʪʨ ʜʝʡʩʪʚʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʠʟʚʝʜʝʥʠʝ ʪʨʝʭ ʚʝʣʠʯʠʥ ʪʘʢʠʭ ʢʘʢ: 

x0 - ʩʤʝʱʝʥʠʝ ʩʪʘʥʜʘʨʪʥʦʛʦ ʤʘʷʪʥʠʢʘ, ʧʨʠ ɻʪʦʤ T0=0,25 ʠ ɚ=25; 

ɣ - ʩʧʝʢʪʨʘʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ; 

Ů - ʢʦʵʬʬʠʮʠʝʥʪ ʜʝʤʧʬʠʨʦʚʘʥʠʷ. 

ɺ ɻʪʦʤ ʩʣʫʯʘʝ ʬʦʨʤʫʣʘ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ  

Ø ØϽʕϽʀȢ                                 (1) 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʉ.ɺ.ʄʝʜʚʝʜʝʚʘ [2] ʩʧʝʢʪʨʘʣʴʥʳʡ 

ʢʦʵʬʬʠʮʠʝʥʪ 

ʕ 4 ʧʨʠ 0,5 ʩʝʢ Ò T0Ò 2 ʩʝʢ, 

ʕ 4 ʧʨʠ 0,1 ʩʝʢ Ò T0Ò 0,5 ʩʝʢ, 

ʘ ʢʦʵʬʬʠʮʠʝʥʪ ʜʝʤʧʬʠʨʦʚʘʥʠʷ  

ʀ
Ѝ
ȟ  ʧʨʠ 0,25 Ò ɚ Ò 2. 

ʇʦʩʢʦʣʴʢʫ ʢʦʣʝʙʘʥʠʷ ʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ   ʠʟ ʨʘʟʥʳʭ ʛʦʨʥʳʭ 

ʧʦʨʦʜ ʥʝʩʪʘʮʠʦʥʘʨʥʳ ʜʣ ̫ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʣʠʯʠʥʳ ʩʤʝʱʝʥʠʷ ʩʪʘʥʜʘʨʪʥʦʛʦ 

ʤʘʷʪʥʠʢʘ, ʤʦʞʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʫʯʘʩʪʢʘʤʠ ʩʝʡʩʤʦʛʨʘʤʤ, ʨʘʩʩʤʘʪʨʠʚʘʷ ʠʭ ʢʘʢ 

ʤʦʜʫʣʠʨʦʚʘʥʥʳʝ ʧʦ ʘʤʧʣʠʪʫʜʝ ʠ ʯʘʩʪʦʪʝ ʢʦʣʝʙʘʥʠʷ. ɼʣ ̫ɻ ʪʠʭ ʫʩʣʦʚʠʡ ʤʝʪʦʜʦʤ 

ʬʘʟʦʚʳʭ ʧʣʦʩʢʦʩʪʝʡ ʚ ʀʥʩʪʠʪʫʪʝ ʬʠʟʠʢʠ ʟʝʤʣʠ ɸʅ ʈʌ ʥʘʡʜʝʥʘ ʚʝʣʠʯʠʥʘ 

ʩʤʝʱʝʥʠʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʤʘʷʪʥʠʢʘ x 

x0=U0(m)ĀA0                                                             (2) 

ʛʜʝ U0(m)ïʘʤʧʣʠʪʫʜʥʦ-ʯʘʩʪʦʪʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʪʘʥʜʘʨʪʥʦʛʦ ʤʘʷʪʥʠʢʘ, 

ʧʨʠʥʠʤʘʝʤʘʷ ʧʦ ʜʘʥʥʳʤ ʉ. ɺ. ʄʝʜʚʝʜʝʚʘ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʣʠʯʠʥʳ ʧʝʨʠʦʜʦʚ 

ʩʚʦʙʦʜʥʳʭ ʠ ʚʳʥʫʞʜʘʶʱʠʭ ʢʦʣʝʙʘʥʠʡ [4]; ɸ0 ï ʩʤʝʱʝʥʠʝ ʦʩʥʦʚʘʥʠʷ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʤʘʷʪʥʠʢʘ. 

ʇʦʜʩʪʘʚʠʚ ʚʳʨʘʞʝʥʠʝ (2) ʚ ʫʨʘʚʥʝʥʠʝ (1) ʠ ʨʘʟʜʝʣʠʚ ʝʛʦ ʥʘ ɸ0, ʧʦʣʫʯʠʤ 

ʘʤʧʣʠʪʫʜʥʦ-ʯʘʩʪʦʪʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʜʣ ̫ʧʨʠʥʷʪʦʡ ʤʦʜʝʣʠ ʨʘʩʯʝʪʘ ʛʦʨʥʳʭ 

ʚʳʨʘʙʦʪʦʢ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ 

Um=U0(m)ĀɣĀŮ                                                           (3) 

ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʭʘʨʘʢʪʝʨʝ ʢʦʣʝʙʘʥʠʡ ʧʦʜʟʝʤʥʳʭ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʠ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʣʝʙʘʥʠʷʤ ʛʨʫʥʪʘ ʚ ʨʘʡʦʥʝ ʟʜʘʥʠʡ 

ʜʘʝʪ ʘʤʧʣʠʪʫʜʥʦ-ʯʘʩʪʦʪʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʣʠ, ʢʘʢ ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʚ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʩʯʝʪʘʭ, ʜʠʥʘʤʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ ʙ rʜʝʡʩʪʚʠʪʝʣʴʥʳʡ ʩʝʡʩʤʠʯʝʩʢʠʡ ʪʦʣʯʦʢ ʦʪ ʚʟʨʳʚʘ 

ʚʳʟʚʘʣ ʪʦʣʴʢʦ ʦʜʥʦʪʦʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʩʣʘʛʘʶʱʠʭ ʛʦʨʥʳʡ ʤʘʩʩʠʚ ʠ 

ʝʩʣʠ ʙ rɻ ʪʠʤ ʦʜʥʦʪʦʥʥʳʤ ʢʦʣʝʙʘʥʠʷʤ ʦʪʚʝʯʘʣʠ ʤʘʢʩʠʤʘʣʴʥʳʝ ʩʤʝʱʝʥʠʷ, 

ʩʢʦʨʦʩʪʠ ʠ ʫʩʢʦʨʝʥʠʷ, ʪʦ ʜʠʥʘʤʠʯʝʩʢʠʡ ɻ ʬʬʝʢʪ ʪʘʢʦʛʦ ʪʦʣʯʢʘ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ 



ɻʝʦʣʦʛʠʷ, ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚ ʠ ʧʨʠʤʝʥʷʝʤʦʛʦ ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 
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ʩʦʦʨʫʞʝʥʠʡ ʧʨʦʤʧʣʦʱʘʜʦʢ hʘʭʪ, ʦʙʣʘʜʘʶʱʠʭ ʧʝʨʠʦʜʦʤ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ, 

ʨʘʚʥʳʤ ʧʝʨʠʦʜʫ ʢʦʣʝʙʘʥʠʷ ʛʨʫʥʪʘ, ʨʘʚʥʷʣʩʷ ʙ rʟʥʘʯʝʥʠʷʤ, ʧʨʠʚʝʜʝʥʥʳʤ ʚ ʨʘʙʦʪʝ 

[3]. 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ [5] ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʘʤʧʣʠʪʫʜʥʳʝ ʟʥʘʯʝʥʠʷ 

ʢʦʣʝʙʘʥʠʡ ʧʦʜʟʝʤʥʳʭ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʧʨʠ 

ʫʩʣʦʚʠʠ, ʨʝʟʦʥʘʥʩʘ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʧʨʝʚʦʩʭʦʜʷʪ ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ ʛʦʨʥʳʭ 

ʧʦʨʦʜ ʩʣʘʛʘʶʱʠʡ ʛʦʨʥʳʡ ʤʘʩʩʠʚ, ʚʳʟʚʘʥʥʳʝ ʤʘʩʩʦʚʳʤʠ ʚʟʨʳʚʘʤʠ. ʇʦʵʪʦʤʫ ʧʨʠ 

ʨʘʩʯʝʪʘʭ ʙʝʟʦʧʘʩʥʳʭ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʝʡʩʤʠʯʥʦʩʪʠ ʚʝʩʦʚ ʟʘʨʷʜʦʚ ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʘʤʧʣʠʪʫʜʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʪʜʝʣʴʥʳʭ ɻ ʣʝ-

ʤʝʥʪʦʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʘ ʪʘʢʞʝ ʟʥʘʯʝʥʠʝ ʠ ʩʨʦʢ ʩʣʫʞʙʳ ʛʦʨʥʳʭ 

ʚʳʨʘʙʦʪʦʢ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ɸʢʪʫʘʣʴʥʦʩʪʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʠʩʪʝʤʳ 

çʙʦʨʪ-ʦʪʚʘʣè ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʦʪʢʨʳʪʳʤ ʩʧʦʩʦʙʦʤ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʝʡʰʠʤ ʬʘʢʪʦʨʦʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʛʦʨʥʳʭ ʨʘʙʦʪ. ɺ ʫʩʣʦʚʠʷʭ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʝʨʭʥʝʛʦ ʵʣʝʤʝʥʪʘ ʙʦʨʪʘ ʚ ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜʘʭ, ʦʩʦʙʝʥʥʦ ʚ 

ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʷʭ, ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʪʦʯʥʦʛʦ ʨʘʩʯʝʪʘ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʨʘʟʤʝʱʝʥʠʷ ʦʪʚʘʣʦʚ ʠ ʩʢʣʘʜʦʚ, ʯʪʦʙʳ ʠʩʢʣʶʯʠʪʴ ʨʠʩʢ 

ʦʙʨʫʰʝʥʠʷ ʠ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʚʣʠʷʥʠʝ ʚʥʝʰʥʠʭ ʥʘʛʨʫʟʦʢ.  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ ʨʘʩʯʝʪʘ ʦʧʪʠʤʘʣʴʥʳʭ ʨʘʩʩʪʦʷʥʠʡ 

ʨʘʟʤʝʱʝʥʠʷ ʦʪʚʘʣʦʚ ʠ ʩʢʣʘʜʦʚ ʦʪ ʙʦʨʪʘ ʢʘʨʴʝʨʘ ʩ ʫʯʝʪʦʤ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʧʦʨʦʜ, ʬʦʨʤʳ ʦʪʚʘʣʘ ʠ ʫʩʣʦʚʠʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʠʩʪʝʤʳ çʙʦʨʪ-ʦʪʚʘʣè. 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʤʝʥʷʣʠʩʴ ʤʝʪʦʜʳ ʢʘʢ ʘʥʘʣʠʟ ʢʣʘʩʩʠʯʝʩʢʠʭ ʠ 

ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʦʮʝʥʢʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʠʩʪʝʤʳ çʙʦʨʪ-ʦʪʚʘʣè, 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʪʚʘʣʦʚ ʠ ʙʦʨʪʘ ʩ ʫʯʝʪʦʤ 

ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʦʪʚʘʣʦʚ, ʧʨʠʤʝʥʝʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ Slide ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ ʠ ʨʘʩʯʝʪʘ ʫʩʪʦʡʯʠʚʦʩʪʠ. 

ʇʨʦʚʝʜʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʧʦʩʪʨʦʝʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʩʠʩʪʝʤʳ 

çʙʦʨʪ-ʦʪʚʘʣè, ʧʦʟʚʦʣʷʶʱʘʷ ʫʯʠʪʳʚʘʪʴ, ʢʘʢ ʩʪʘʪʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ, ʪʘʢ ʠ 

ʧʨʦʠʟʚʦʣʴʥʫʶ ʬʦʨʤʫ ʦʪʚʘʣʦʚ, ʦʧʨʝʜʝʣʝʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʨʘʩʩʪʦʷʥʠʷ ʨʘʟʤʝʱʝʥʠʷ 

ʦʪʚʘʣʦʚ ʠ ʩʢʣʘʜʦʚ ʦʪ ʙʦʨʪʘ ʢʘʨʴʝʨʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʧʘʨʘʤʝʪʨʘʭ ʫʩʪʫʧʦʚ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʘʩʯʝʪʥʘʷ ʰʠʨʠʥʘ ʙʝʨʤʳ ʚ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʥʝ 

ʧʨʝʚʳʰʘʝʪ 7 ʤ, ʦʜʥʘʢʦ ʩ ʫʯʝʪʦʤ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʧʳʪʘ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʧʨʠʥʠʤʘʪʴ 

ʥʝ ʤʝʥʝʝ 30 ʤ. 

ʅʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʨʘʟʤʝʱʝʥʠʠ 

ʦʪʚʘʣʦʚ ʚ ʧʨʠʙʦʨʪʦʚʳʭ ʟʦʥʘʭ ʦʪʢʨʳʪʦʡ ʛʦʨʥʦʡ ʚʳʨʘʙʦʪʢʠ, ̫ ʚʣʷʝʪʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʚʝʨʭʥʝʛʦ ʵʣʝʤʝʥʪʘ ʙʦʨʪʘ, ʬʦʨʤʠʨʫʝʤʦʛʦ ʚ ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜʘʭ, ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʚʩʝʡ ʩʠʩʪʝʤʳ çʙʦʨʪ-ʦʪʚʘʣè, ʘ ʪʘʢʞʝ ʨʘʟʤʝʱʝʥʠʝ ʦʪʚʘʣʘ ʟʘ ʛʨʘʥʠʮʘʤʠ ʧʨʠʟʤʳ 

ʚʦʟʤʦʞʥʦʛʦ ʦʙʨʫʰʝʥʠʷ ʚʝʨʭʥʝʛʦ ʫʩʪʫʧʘ ʦʪʢʨʳʪʦʡ ʛʦʨʥʦʡ ʚʳʨʘʙʦʪʢʠ (ʚʝʣʠʯʠʥʘ 

ʙʝʨʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ) ʨʠʩ. 1. 
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ʈʠʩ. 1. ʉʭʝʤʘ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤʳ çʙʦʨʪ-ʦʪʚʘʣè ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʚʝʣʠʯʠʥʳ ʙʝʨʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ 

 

ʆʜʥʘʢʦ, ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʨʘʩʯʝʪʥʳʭ ʩʧʦʩʦʙʘʭ ʜʝʡʩʪʚʠʝ ʚʥʝʰʥʝʡ ʥʘʛʨʫʟʢʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʝ ʚʝʣʠʯʠʥʦʡ, ʧʣʦʱʘʜʴʶ ʥʘʛʨʫʞʝʥʠʷ, ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ, ʘ ʪʘʢʞʝ 

ʟʘʢʦʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʛʨʫʟʢʠ. ʆʧʠʩʘʥʠʝ ʜʝʡʩʪʚʫʶʱʝʡ ʥʘʛʨʫʟʢʠ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʘʥʘʣʠʪʠʯʝʩʢʠʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʟʘʚʠʩʠʤʦʩʪʷʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʫʯʝʪ ʩʪʘʪʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ, ʩʦʟʜʘʚʘʝʤʳʭ ʚʥʝʰʥʠʤ ʦʪʚʘʣʦʤ ʧʨʠ ʝʛʦ ʨʘʟʤʝʱʝʥʠʠ 

ʚʙʣʠʟʠ ʚʝʨʭʥʝʡ ʙʨʦʚʢʠ ʫʩʪʫʧʘ. ɼʣʷ ʩʠʩʪʝʤʳ çʙʦʨʪ ʦʪʚʘʣè, ʚ ʢʦʪʦʨʦʡ ʫʯʠʪʳʚʘʝʪʩʷ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʩʢʦʣʴʞʝʥʠʷ ʚ ʪʝʣʝ ʦʪʚʘʣʘ, ʜʝʡʩʪʚʠʝ ʚʥʝʰʥʝʡ ʥʘʛʨʫʟʢʠ 

ʫʜʦʙʥʝʝ ʫʯʝʩʪʴ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘʜʘʚ ʧʘʨʘʤʝʪʨʳ ʦʪʚʘʣʦʚ ʠ ʠʭ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ. 

ʕʪʠ ʧʘʨʘʤʝʪʨʳ ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʚʝʣʠʯʠʥʫ ʥʘʛʨʫʟʢʠ, ʝʝ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠ ʰʠʨʠʥʫ 

ʥʘʛʨʫʞʝʥʠʷ [1]. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʦʪʚʘʣʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʜʠʩʢʨʝʪʥʦʡ ʧʝʨʚʠʯʥʦʡ 

ʤʦʜʝʣʠ, ʧʦ ʢʦʪʦʨʦʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʧʠʩʘʥʠʝ ʢʦʥʪʫʨʘ ʦʪʚʘʣʘ, ʟʘʜʘʥʥʦʛʦ ʩʚʦʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ: ʫʛʣʦʤ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʢʦʩʘ ʠ ʚʳʩʦʪʦʡ ʷʨʫʩʘ ʠʣʠ ʚʩʝʛʦ ʦʪʚʘʣʘ ʥʘ 

ʦʧʨʝʜʝʣʝʥʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʚʝʨʭʥʝʡ ʙʨʦʚʢʠ ʙʦʨʪʘ ʢʘʨʴʝʨʘ. ʇʦʜʦʙʥʳʤ ʦʙʨʘʟʦʤ 

ʤʦʞʥʦ ʫʯʝʩʪʴ ʣʶʙʦʡ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʥʝʰʥʝʡ ʥʘʛʨʫʟʢʠ, ʪ.ʝ. ʬʦʨʤʘ ʦʪʚʘʣʘ 

ʤʦʞʝʪ ʙʳʪʴ ʥʝ ʪʦʣʴʢʦ ʪʨʝʫʛʦʣʴʥʘʷ ʠʣʠ ʪʨʘʧʝʮʠʝʚʠʜʥʘʷ, ʥʦ ʠ ʧʨʦʠʟʚʦʣʴʥʘʷ. 

ʇʦʵʪʦʤʫ, ʚʢʣʶʯʘʷ ʤʦʜʝʣʴ ʦʪʚʘʣʘ ʚ ʦʙʱʫʶ ʤʦʜʝʣʴ ʙʦʨʪʘ, ʧʦʣʫʯʘʝʤ ʤʦʜʝʣʴ ʜʣʷ 

ʦʧʠʩʘʥʠʷ ʩʠʩʪʝʤʳ çʙʦʨʪ - ʦʪʚʘʣè [2]. ʇʨʠʯʝʤ ʢʦʥʪʫʨ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʞʝʪ 

ʩʯʠʪʘʪʴʩʷ ʛʨʘʥʠʮʝʡ ʚʝʨʭʥʝʛʦ ʩʣʦʷ ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ ʪʝʣʦʤ ʦʪʚʘʣʘ, ʧʦʵʪʦʤʫ ʤʦʞʝʪ 

ʙʳʪʴ ʚʢʣʶʯʝʥ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʥʝʦʜʥʦʨʦʜʥʦʛʦ ʤʘʩʩʠʚʘ. 

ʊʘʢʦʡ ʧʦʜʭʦʜ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥ ʚ ʧʨʦʛʨʘʤʤʝ Slide ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ 

ʚ ʧʣʦʩʢʦʡ ʧʦʩʪʘʥʦʚʢʝ, ʢʦʛʜʘ ʫʯʠʪʳʚʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʨʝʟʫʣʴʪʠʨʫʶʱʠʝ ʫʛʣʳ ʩʠʩʪʝʤʳ 

ʠ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʘʩʯʝʪ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʦʨʪʘ ʠ 

ʚʥʝʰʥʝʛʦ ʦʪʚʘʣʘ ʧʦ ʢʦʥʢʨʝʪʥʦ ʟʘʜʘʥʥʳʤ ʢʦʥʪʫʨʘʤ ʠ ʫʩʣʦʚʠʷʤ. [3]. ʇʨʠʤʝʨ 

ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩ. 2. 
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ʈʠʩ. 2. ʉʭʝʤʘ ʢ ʨʘʩʯʝʪʫ ʩʠʩʪʝʤʳ çʙʦʨʪ-ʦʪʚʘʣè ʚ ʧʨʦʛʨʘʤʤʝ Slide 

 

ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʩʢʘʟʘʥʥʳʤ, ʨʘʩʯʝʪ ʦʧʪʠʤʘʣʴʥʳʭ ʨʘʩʩʪʦʷʥʠʡ ʨʘʟʤʝʱʝʥʠʷ 

ʦʪʚʘʣʦʚ ʠ ʩʢʣʘʜʦʚ ʦʪ ʙʦʨʪʘ ʢʘʨʴʝʨʘ ʧʨʦʠʟʚʝʜʝʥ ʜʚʫʤʷ ʤʝʪʦʜʘʤʠ, ʚ ʢʘʯʝʩʪʚʝ 

ʠʪʦʛʦʚʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʧʨʠʥʷʪʘ ʥʘʠʙʦʣʴʰʘʷ ʰʠʨʠʥʘ ʧʣʦʱʘʜʢʠ ʤʝʞʜʫ ʚʝʨʭʥʝʡ 

ʙʨʦʚʢʦʡ ʙʦʨʪʘ ʠ ʥʠʞʥʝʡ ʙʨʦʚʢʦʡ ʚʥʝʰʥʝʛʦ ʦʪʚʘʣʘ (ʩʢʣʘʜʘ). ʉʦʛʣʘʩʥʦ ʩʭʝʤʝ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʚʥʝʰʥʠʭ ʦʪʚʘʣʦʚ ʠ ʩʢʣʘʜʦʚ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʚʳʩʦʪʘ ʦʪʚʘʣʘ ʧʨʠʥʷʪʘ 

30 ʤ. 

ʆʧʪʠʤʘʣʴʥʳʝ ʨʘʩʩʪʦʷʥʠʷ ʨʘʟʤʝʱʝʥʠʷ ʦʪʚʘʣʦʚ ʠ ʩʢʣʘʜʦʚ ʦʪ ʙʦʨʪʘ ʢʘʨʴʝʨʘ 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 1. 

ʊʘʙʣʠʮʘ 1 

ʇʘʨʘʤʝʪʨʳ ʫʩʪʫʧʘ ʚ ʯʝʪʚʝʨʪʠʯʥʳʭ 

ʦʪʣʦʞʝʥʠʷʭ ʐʠʨʠʥʘ ʙʝʨʤʳ (ʤ) ʧʨʠ ʚʳʩʦʪʝ ʦʪʚʘʣʘ (ʤ) 

ɺʳʩʦʪʘ, ʤ ʋʛʦʣ ʥʘʢʣʦʥʘ, ʛʨʘʜʫʩ 30 20 30 

1 2 3 4 5 

5 50 4,0 5,0 6,0 

10 50 5,0 6,0 7,0 

 

ɺ ʪʘʙʣ. 1, ʧʨʠʚʝʜʝʥʳ ʨʘʩʯʝʪʥʳʝ ʟʥʘʯʝʥʠʷ ʩʠʩʪʝʤʳ çʙʦʨʪ-ʦʪʚʘʣè, ʚ ʩʚʷʟʠ ʩ 

ʚʳʩʦʢʠʤʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ 

ʰʠʨʠʥʘ ʙʝʨʤʳ ʥʝ ʧʨʝʚʳʰʘʝʪ 7 ʤ. ʆʜʥʘʢʦ, ʠʩʭʦʜʷ ʠʟ ʦʧʳʪʘ ɻ ʢʩʧʣʫʘʪʘʮʠʠ ʢʘʨʴʝʨʦʚ 

ʋʟʙʝʢʠʩʪʘʥʘ, ʫʯʠʪʳʚʘʷ ʚʳʧʦʣʘʞʠʚʘʥʠʷ ʨʘʟʨʳʭʣʝʥʥʳʭ ʦʪʚʘʣʴʥʳʭ ʧʦʨʦʜ ʠ 

ʩʨʘʙʘʪʳʚʘʥʠʝ ʫʩʪʫʧʦʚ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʧʨʦʮʝʩʩʦʚ 

ʜʝʥʫʜʘʮʠʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʥʠʤʘʪʴ ʨʘʩʩʪʦʷʥʠʝ ʨʘʟʤʝʱʝʥʠʷ ʦʪʚʘʣʦʚ ʠ ʩʢʣʘʜʦʚ ʦʪ 

ʙʦʨʪʘ ʢʘʨʴʝʨʘ ʥʝ ʤʝʥʴʰʝ 30 ʤ. 

ʇʨʠʤʝʥʝʥʠʝ ʤʦʜʝʣʠ ʩ ʟʘʜʘʥʠʝʤ ʢʦʥʢʨʝʪʥʳʭ ʢʦʥʪʫʨʦʚ ʦʪʚʘʣʦʚ ʧʦʟʚʦʣʷʝʪ 

ʙʦʣʝʝ ʪʦʯʥʦ ʫʯʠʪʳʚʘʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʥʝʰʥʝʡ ʥʘʛʨʫʟʢʠ ʠ ʦʧʨʝʜʝʣʷʪʴ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʠʩʪʝʤʳ. 

ʄʝʪʦʜʠʢʘ, ʨʝʘʣʠʟʦʚʘʥʥʘʷ ʚ ʧʨʦʛʨʘʤʤʝ Slide, ʦʙʝʩʧʝʯʠʚʘʝʪ ʘʜʝʢʚʘʪʥʫʶ 

ʦʮʝʥʢʫ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩ ʫʯʝʪʦʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʤʘʩʩʠʚʘ ʠ ʦʪʚʘʣʦʚ. 



ɻʝʦʣʦʛʠʷ, ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚ ʠ ʧʨʠʤʝʥʷʝʤʦʛʦ ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

 

147 

 

ʈʝʢʦʤʝʥʜʦʚʘʥʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʨʘʟʤʝʱʝʥʠʷ ʦʪʚʘʣʦʚ ʠ ʩʢʣʘʜʦʚ ʦʪ ʙʦʨʪʘ 

ʢʘʨʴʝʨʘ ʜʦʣʞʥʦ ʩʦʩʪʘʚʣʷʪʴ ʥʝ ʤʝʥʝʝ 30 ʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʣʛʦʩʨʦʯʥʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʙʦʪ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ɼʝʡʩʪʚʠʝ ʚʟʨʳʚʘ ʟʘʨʷʜʘ ɺɺ ʚ ʛʦʨʥʦʡ ʩʨʝʜʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠʤʧʫʣʴʩʦʤ 

ʜʘʚʣʝʥʠʷ ʚ ʟʘʨʷʜʥʦʡ ʢʘʤʝʨʝ, ʢʦʪʦʨʦʝ ʚʦʟʙʫʞʜʘʝʪ ʚ ʤʘʩʩʠʚʝ ʠʤʧʫʣʴʩ ʥʘʧʨʷʞʝʥʠʡ. 

ʀʤʧʫʣʴʩʳ ʜʘʚʣʝʥʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʟʤʝʥʝʥʠʝʤ ʝʛʦ ʚʝʣʠʯʠʥʳ ʚʦ ʚʨʝʤʝʥʠ ʠ 

ʠʥʪʝʨʚʘʣʦʤ ʚʨʝʤʝʥʠ ʧʨʠʣʦʞʝʥʠʷ ʥʘʛʨʫʟʢʠ. ʇʘʨʘʤʝʪʨʳ ʠʤʧʫʣʴʩʘ ʥʘʧʨʷʞʝʥʠʷ ʚ 

ʛʦʨʥʦʡ ʩʨʝʜʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʘʨʘʤʝʪʨʘʤʠ ʠʤʧʫʣʴʩʘ ʜʘʚʣʝʥʠʷ ʚ ʟʘʨʷʜʥʦʡ ʢʘʤʝʨʝ 

[1, 2]. 

                                                        ()ñ=
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dttPI
0

,                                                    (1) 

ʛʜʝ ὖ ï ʤʘʢʩʠʤʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʥʘ ʩʪʝʥʢʠ ʟʘʨʷʜʥʦʡ ʢʘʤʝʨʳ, ʇʘ; ὸ- ʚʨʝʤʷ, ʩ. 

ʀʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʠʤʧʫʣʴʩʘ ʚʦʟʤʦʞʥʦ ʟʘ ʩʯʝʪ ʠʟʤʝʥʝʥʠʷ ʥʘʯʘʣʴʥʦʛʦ 

ʜʘʚʣʝʥʠʷ ʧʨʦʜʫʢʪʦʚ ʜʝʪʦʥʘʮʠʠ ʠ ʚʨʝʤʝʥʠ ʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʛʦʨʥʳʡ ʤʘʩʩʠʚ. 

ʇʦʵʪʦʤʫ, ʧʝʥʦʛʝʣʝʚʘʷ ʟʘʙʦʡʢʘ ̫ ʚʣʷʝʪʩʷ ʨʝʟʝʨʚʦʤ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ 

ʚʩʢʨʳʰʥʳʭ ʧʦʨʦʜ ʚʟʨʳʚʥʳʤ ʩʧʦʩʦʙʦʤ ʟʘ ʩʯʝʪ ʨʘʩʰʠʨʝʥʠʝ ʨʘʜʠʫʩʘ ʟʦʥʳ 

ʨʝʛʫʣʠʨʫʝʤʦʛʦ ʜʨʦʙʣʝʥʠʷ ʧʦʨʦʜ ʩʢʚʘʞʠʥʥʳʤ ʟʘʨʷʜʦʤ ʙʝʟ ʫʚʝʣʠʯʝʥʠʷ ʫʜʝʣʴʥʦʛʦ 

ʨʘʩʭʦʜʘ ɺɺ (ʨʠʩ. 1). 
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ɻʝʦʣʦʛʠʷ, ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚ ʠ ʧʨʠʤʝʥʷʝʤʦʛʦ ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

 

148 

 

 
1 ï ʩ ʟʘʙʦʡʢʦʡ ʠʟ ʙʫʨʦʚʦʡ ʤʝʣʦʯʠ; 2 ï ʩ ʧʝʥʦʛʝʣʝʚʦʡ ʟʘʙʦʡʢʦʡ  

ʈʠʩ. 1. ʀʟʤʝʥʝʥʠʝ ʫʜʝʣʴʥʦʛʦ ʠʤʧʫʣʴʩʘ ʩʢʚʘʞʠʥʥʦʛʦ ʟʘʨʷʜʘ 

 

ɺʟʨʳʚʥʦʡ ʠʤʧʫʣʴʩ ʚ ʩʧʣʦʰʥʦʡ ʩʨʝʜʝ ʠʤʝʝʪ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʠ 

ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʬʘʟʳ. ʇʨʠ ʥʘʣʠʯʠʠ ʜʚʫʭ ʩʚʦʙʦʜʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ (ʫʩʪʫʧʘ) 

ʜʚʠʞʝʥʠʷ ʤʘʩʩʠʚʘ ʚ ʠʭ ʩʪʦʨʦʥʫ ʥʘʯʠʥʘʝʪʩʷ ʪʦʣʴʢʦ ʧʦʩʣʝ ʜʝʡʩʪʚʠʷ ʧʦʣʦʞʠʪʝʣʴʥʦʡ 

ʬʘʟʳ, ʭʘʨʘʢʪʝʨʠʟʫʝʤʦʡ ʚʨʝʤʝʥʝʤ ʜʝʪʦʥʘʮʠʠ ʟʘʨʷʜʘ ʠ ʥʘʨʘʩʪʘʥʠʝʤ ʜʘʚʣʝʥʠʷ ʜʦ 

ʤʘʢʩʠʤʫʤʘ, ʚʨʝʤʝʥʝʤ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʜʘʚʣʝʥʠʝ ʚ ʩʢʚʘʞʠʥʝ ʦʩʪʘʝʪʩʷ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʠʟʤʝʥʥʳʤ ʠ ʚʨʝʤʝʥʝʤ ʚʩʧʫʯʠʚʘʥʠʷ ʧʨʠʟʤʳ ʚʳʙʨʦʩʘ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʦʩʪʘʪʦʯʥʦʛʦ ʜʘʚʣʝʥʠʷ ʧʨʦʜʫʢʪʦʚ ʚʟʨʳʚʘ, ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʢʦʪʦʨʦʛʦ 

ʨʘʩʰʠʨʠʚʰʠʝʩʷ ʛʘʟʳ ʥʘʯʥʫʪ ʧʨʦʥʠʢʘʪʴ ʚ ʪʨʝʱʠʥʳ, ʦʙʨʘʟʦʚʘʥʥʳʝ ʪʘʥʛʝʥʮʠʘʣʴʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʨʷʤʦʡ ʚʦʣʥʳ ʩʞʘʪʠʷ ʠ ʠʩʪʝʢʘʪʴ ʠʟ ʩʢʚʘʞʠʥʳ.  

ʇʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʫʜʝʣʴʥʦʛʦ ʠʤʧʫʣʴʩʘ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʚʝʨʭʥʦʩʪʴ 

ʧʝʨʚʠʯʥʦʛʦ ʧʦʣʷ ʥʘʧʨʷʞʝʥʠʡ. ɽʩʣʠ ʢʦʥʩʪʨʫʢʮʠʷ ʩʢʚʘʞʠʥʥʦʛʦ ʟʘʨʷʜʘ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʫʜʝʣʴʥʦʛʦ ʠʤʧʫʣʴʩʘ, ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʩ ʧʝʥʦʛʝʣʝʚʦʡ 

ʟʘʙʦʡʢʦʡ ʧʝʨʝʤʝʥʥʦʛʦ ʘʛʨʝʛʘʪʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʪʦ ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʩʨʘʚʥʝʥʠʝ ʜʚʫʭ 

ʟʘʨʷʜʦʚ [3]: 
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ʛʜʝ ὍȟὍ ï ʠʤʧʫʣʴʩʳ ʚʟʨʳʚʦʚ ʩʢʚʘʞʠʥʥʳʭ ʟʘʨʷʜʦʚ ʨʘʟʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʟʘʙʦʡʢʠ; 

ὛȟὛ ï ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʝʨʚʠʯʥʦʛʦ ʧʦʣʷ ʥʘʧʨʷʞʝʥʠʷ ʪʝʭ ʞʝ ʟʘʨʷʜʦʚ.  

 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ɹʘʫʤ ʌ. ɸ. ʆʧʨʝʜʝʣʝʥʠʝ ʥʘʯʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʫʜʘʨʥʳʭ ʚʦʣʥ ʚ ʛʦʨʥʳʭ 

ʧʦʨʦʜʘʭ ʚ ʫʩʣʦʚʠʷʭ ʢʦʥʪʘʢʪʥʦʛʦ ʚʟʨʳʚʘ ʠ ʟʘʢʦʥʘ ʩʞʠʤʘʝʤʦʩʪʠ ʧʦʨʦʜ ʧʨʠ ʚʳʩʦʢʠʭ 

ʜʘʚʣʝʥʠʷʭ / ʌ. ɸ. ɹʘʫʤ, ʄ. ɸ. ɹʝʨʝʞʝʮ // ʉʙ.: ɺʟʨʳʚʥʦʝ ʜʝʣʦ  ̄ 49/6. ï ʄ.: 

ɻʦʩʛʦʨʪʝʭʠʟʜʘʪ, 1962. 
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ɼʣʷ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʩʢʚʘʞʠʥʥʦʛʦ ʟʘʨʷʜʘ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʝʛʦ ʧʨʦʜʦʣʴʥʦʡ 

ʦʩʠ ʜʦ ʧʦʚʝʨʭʥʦʩʪʠ, ʦʛʨʘʥʠʯʠʚʘʶʱʝʡ ʟʦʥʫ ʨʘʟʨʫʰʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʜʠʫʩʫ 

ʥʝʢʦʪʦʨʦʛʦ ʪʝʣʘ ʚʨʘʱʝʥʠʷ ʚʦʢʨʫʛ ʵʪʦʡ ʦʩʠ. ʇʨʠ ʵʪʦʤ ʨʘʜʠʫʩ ʟʦʥʳ ʦʩʣʘʙʣʝʥʠʷ 

ʤʘʩʩʠʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ ʚ ʩʣʫʯʘʝ ʧʨʠʤʝʥʝʥʠʷ ʧʝʥʦʛʝʣʝʚʦʡ ʟʘʙʦʡʢʠ ʧʝʨʝʤʝʥʥʦʛʦ 

ʘʛʨʝʛʘʪʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʙʦʣʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʘʨʷʜʦʤ, 

ʦʩʥʘʱʸʥʥʳʤ ʠʥʝʨʪʥʦʡ ʪʚʸʨʜʦʡ ʟʘʙʦʡʢʦʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʥʘʷ ʨʘʜʠʫʩ ʟʦʥʳ ʨʘʟʨʫʰʝʥʠʷ R1, ʬʦʨʤʠʨʫʶʱʝʡʩʷ ʚʦʢʨʫʛ 

ʩʢʚʘʞʠʥʥʦʛʦ ʟʘʨʷʜʘ ʩ ʪʚʸʨʜʦʡ ʟʘʙʦʡʢʦʡ ʧʨʠ ʜʝʡʩʪʚʠʠ ʠʤʧʫʣʴʩʘ I1, ʤʦʞʥʦ ʦʮʝʥʠʪʴ 

ʨʘʜʠʫʩ ʟʦʥʳ ʨʘʟʨʫʰʝʥʠʷ R2 ʜʣʷ ʟʘʨʷʜʘ ʩ ʧʝʥʦʛʝʣʝʚʦʡ ʟʘʙʦʡʢʦʡ, ʩʦʟʜʘʶʱʝʡ 

ʠʤʧʫʣʴʩ I2, ʠʩʭʦʜʷ ʠʟ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʠʤʧʫʣʴʩʦʚ: 
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ʀʟ ʬʦʨʤʫʣʳ (1) ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʠ ʟʘʜʘʥʥʦʤ ʟʥʘʯʝʥʠʠ ʠʤʧʫʣʴʩʘ ʚʟʨʳʚʘ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʠʟʚʝʩʪʥʦʤʫ ʨʘʜʠʫʩʫ ʟʦʥʳ ʨʘʟʨʫʰʝʥʠʷ ʛʦʨʥʦʡ ʧʦʨʦʜʳ, 

ʫʚʝʣʠʯʝʥʠʝ ʠʤʧʫʣʴʩʘ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʨʘʜʠʫʩʘ ʟʦʥʳ ʨʘʟʨʫʰʝʥʠʷ ʧʦ 

ʩʪʝʧʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʨʘʜʠʫʩ ʩʪʨʝʤʠʪʩʷ ʢ ʥʝʢʦʪʦʨʦʡ ʢʨʠʪʠʯʝʩʢʦʡ 

ʚʝʣʠʯʠʥʝ, ʘʩʠʤʧʪʦʪʠʯʝʩʢʠ ʧʨʠʙʣʠʞʘʷʩʴ ʢ ʥʝʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʜʠʫʩ ʟʦʥʳ 

ʨʘʟʨʫʰʝʥʠʷ ʤʘʩʩʠʚʘ, ʩʦʟʜʘʚʘʝʤʳʡ ʟʘʨʷʜʦʤ ʚʟʨʳʚʯʘʪʦʛʦ ʚʝʱʝʩʪʚʘ, ʤʦʞʥʦ 

ʨʘʩʩʯʠʪʘʪʴ ʧʦ ʬʦʨʤʫʣʝ (1) ʢʘʢ ʬʫʥʢʮʠʶ ʠʤʧʫʣʴʩʘ ʚʟʨʳʚʘ ʧʨʠ ʫʩʣʦʚʠʠ 

ʦʜʠʥʘʢʦʚʦʛʦ ʢʘʯʝʩʪʚʘ ʜʨʦʙʣʝʥʠʷ. 

ʋʚʝʣʠʯʝʥʠʝ ʨʘʜʠʫʩʘ ʟʦʥʳ ʜʨʦʙʣʝʥʠʷ ʤʘʩʩʠʚʘ ʧʨʠ ʟʘʜʘʥʥʳʭ ʧʘʨʘʤʝʪʨʘʭ 

ʚʟʨʳʚʥʳʭ ʨʘʙʦʪ ʤʦʞʝʪ ʙʳʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʮʝʥʝʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʦʵʬʬʠʮʠʝʥʪʘ, ʫʯʠʪʳʚʘʶʱʝʛʦ ʚʣʠʷʥʠʝ ʧʝʥʦʛʝʣʝʚʦʡ ʟʘʙʦʡʢʠ. ʂʘʢ ʚʠʜʥʦ, ʚ 
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ɻʝʦʣʦʛʠʷ, ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚ ʠ ʧʨʠʤʝʥʷʝʤʦʛʦ ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 
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ʧʨʝʜʝʣʘʭ ʟʦʥʳ ʨʘʟʨʫʰʝʥʠʷ ʤʘʩʩʠʚʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʥʘʧʨʷʞʸʥʥʦʛʦ ʧʦʣʷ ʜʘʥʥʳʡ 

ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ Ὧ= 1,15-1,25 (ʨʠʩ. 1).  

ʈʠʩ. 1. ʀʟʤʝʥʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ, ʫʯʠʪʳʚʘʶʱʝʛʦ ʚʣʠʷʥʠʝ ʧʝʥʦʛʝʣʝʚʦʡ 

ʟʘʙʦʡʢʠ ʩʢʚʘʞʠʥʥʦʛʦ ʟʘʨʷʜʘ ʥʘ ʨʘʜʠʫʩ ʟʦʥʳ ʜʨʦʙʣʝʥʠʷ 

 

ʀʩʧʦʣʴʟʫʷ ʢʦʵʬʬʠʮʠʝʥʪ Ὧώ, ʦʪʨʘʞʘʶʱʠʡ ʠʟʤʝʥʝʥʠʝ ʨʘʜʠʫʩʘ ʟʦʥʳ 

ʜʨʦʙʣʝʥʠʷ ʤʘʩʩʠʚʘ ʟʘ ʩʯʸʪ ʧʨʠʤʝʥʝʥʠʷ ʧʝʥʦʛʝʣʝʚʦʡ ʟʘʙʦʡʢʠ, ʤʦʞʥʦ 

ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʧʨʦʚʝʜʝʥʠʝ ʦʧʳʪʥʳʭ ʚʟʨʳʚʦʚ ʥʘ ʢʘʨʴʝʨʝ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʧʘʨʘʤʝʪʨʦʚ ʩʝʪʢʠ ʩʢʚʘʞʠʥ ʥʘ 15ï25 %. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʥʳʤʠ ʧʨʝʜʧʦʩʳʣʢʘʤʠ ʧʦʚʳʰʝʥʠʷ ʬʫʛʘʩʥʦʛʦ ʜʝʡʩʪʚʠʷ 

ʩʢʚʘʞʠʥʥʦʛʦ ʟʘʨʷʜʘ ʟʘ ʩʯʸʪ ʟʘʧʠʨʘʶʱʝʛʦ ʵʬʬʝʢʪʘ ʥʠʟʢʦʧʣʦʪʥʦʡ, ʧʦʨʠʩʪʦʡ 

ʟʘʙʦʡʢʠ (ʥʘʧʨʠʤʝʨ, ʧʝʥʦʛʝʣʝʚʦʡ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʚʸʨʜʦʡ ʟʘʙʦʡʢʦʡ ʠʟ ʙʫʨʦʚʦʡ 

ʤʝʣʦʯʠ ʷʚʣʷʶʪʩʷ: ʩʧʦʩʦʙʥʦʩʪʴ ʧʫʟʳʨʴʢʦʚʳʭ ʩʤʝʩʝʡ ʢ ʩʞʘʪʠʶ ʠ ʙʦʣʝʝ 

ʠʥʪʝʥʩʠʚʥʦʝ ʟʘʪʫʭʘʥʠʝ ʤʘʩʩʦʚʦʡ ʩʢʦʨʦʩʪʠ ʠʭ ʯʘʩʪʠʮ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʯʘʩʪʠʮʘʤʠ 

ʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ. ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʝʨʝʞʘʪʠʶ ʢʘʥʘʣʘ ʩʢʚʘʞʠʥʳ ʠ ʫʚʝʣʠʯʝʥʠʶ 
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ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʧʦʚʳʰʝʥʠʷ ʵʢʦʥʦʤʠʯʥʦʩʪʠ ʦʪʨʘʙʦʪʢʠ ʢʨʫʪʦʧʘʜʘʶʱʠʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʷʚʣʷʝʪʩʷ ʦʪʨʘʙʦʪʢʘ ʛʣʫʙʦʢʠʭ ʢʘʨʴʝʨʦʚ ʵʪʘʧʘʤʠ. 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʨʘʟʚʠʪʠʷ ʢʘʨʴʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, 

ʧʨʠ ʦʪʨʘʙʦʪʢʝ ʚ ʜʚʘ ʵʪʘʧʘ, ʢʦʥʪʫʨ ʢʘʨʴʝʨʘ ʠ ʨʫʜʥʦʝ ʪʝʣʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʚʠʜʝ 

ʫʧʨʦʱʝʥʥʳʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʨʘʚʠʣʴʥʳʭ ʬʠʛʫʨ ʨʠʩʫʥʦʢ 1.  

 

ʈʠʩ. 1. ʆʪʨʘʙʦʪʢʘ ʛʣʫʙʦʢʦʛʦ ʢʨʫʪʦʧʘʜʘʶʱʝʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʵʪʘʧʥʳʤ 

ʩʧʦʩʦʙʦʤ 

 

ɿʘʣʝʞʴ ʧʦʣʝʟʥʦʛʦ ʠʩʢʦʧʘʝʤʦʛʦ ʩ ʧʨʦʩʪʳʤʠ ʫʩʣʦʚʠʷʤʠ ʟʘʣʝʛʘʥʠʷ ʩ 

ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʴʶ ʪʦʯʥʦʩʪʠ ʧʨʠʚʦʜʠʪʩʷ ʢ ʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʝ ʩ ʧʦʤʦʱʴʶ 

ʧʦʩʪʨʦʝʥʠʷ ʨʫʜʥʦʛʦ ʪʝʣʘ ʧʦ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʷʤ ʠʩʪʠʥʥʦʡ ʤʦʱʥʦʩʪʠ ʠ ʫʛʣʫ 

ʧʘʜʝʥʠʷ ʨʫʜʥʦʛʦ ʪʝʣʘ. ʈʘʟʨʘʙʦʪʢʘ ʢʘʨʴʝʨʘ ɻ ʪʘʧʘʤʠ ʚ ʧʨʝʜʝʣʘʭ ʢʦʥʝʯʥʳʭ ʢʦʥʪʫʨʦʚ 

ʧʦʟʚʦʣʷʝʪ ʚʳʙʠʨʘʪʴ ʨʘʟʣʠʯʥʫʶ ʚʝʣʠʯʠʥʫ ʛʣʫʙʠʥʳ ʧʝʨʚʦʛʦ ɻ ʪʘʧʘ ʦʪʨʘʙʦʪʢʠ ʅɻ ʧʨʠ 

ʵʪʦʤ ʯʠʩʪʳʡ ʜʠʩʢʦʥʪʠʨʦʚʘʥʥʳʡ ʜʦʭʦʜ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʦʪʨʘʙʦʪʢʠ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩ ʫʯʝʪʦʤ ʢʘʧʠʪʘʣʴʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʨʝʘʣʠʟʘʮʠʶ 

ʧʨʦʝʢʪʘ ʠ ʥʦʨʤʘ ʜʠʩʢʦʥʪʘ. 

ʊʘʢ ʢʘʢ ʨʘʟʨʘʙʦʪʢʘ ʤʦʱʥʳʭ ʟʘʣʝʞʝʡ ʧʦʣʝʟʥʦʛʦ ʠʩʢʦʧʘʝʤʦʛʦ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ 

ʚ ʪʝʯʝʥʠʠ ʙʦʣʴʰʦʛʦ ʩʨʦʢʘ ʚʨʝʤʝʥʠ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʨʝʘʣʠʟʦʚʳʚʘʪʴ 

ʧʨʦʮʝʩʩ ʨʝʠʥʚʝʩʪʠʨʦʚʘʥʠʷ. ʂʘʧʠʪʘʣʴʥʦʝ ʚʣʦʞʝʥʠʝ ʠʥʚʝʩʪʠʮʠʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʥʘ ʵʪʘʧʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʢʘʨʴʝʨʘ, ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʠʥʚʝʩʪʠʨʦʚʘʥʠʝ ʜʦʭʦʜʥʳʭ 

ʩʨʝʜʩʪʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʧʝʨʠʦʜʳ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ʂʘʞʜʳʡ 

ʧʨʦʮʝʩʩ ʠʥʚʝʩʪʠʮʠʡ ʥʝʦʙʭʦʜʠʤʦ ʜʠʩʢʦʥʪʠʨʦʚʘʪʴ ʧʦ ʪʝʢʫʱʝʡ ʧʨʦʮʝʥʪʥʦʡ ʩʪʘʚʢʝ 

[1]. 

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʩʧʦʩʦʙʦʚ ʨʝʘʣʠʟʘʮʠʠ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ 

ʧʨʦʝʢʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʠʩʢʣʶʯʠʪʴ ʨʠʩʢʠ ʧʦʪʝʨʠ ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʚʦʟʥʠʢʥʫʪʴ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʨʘʟʤʝʨʘ ʧʨʦʮʝʥʪʥʦʡ ʩʪʘʚʢʠ. ʇʨʠ ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ 

file:///C:/Users/User/Desktop/ДИС.%20ФОМИН%20Этап.docx%23_bookmark7
file:///C:/Users/User/Desktop/ДИС.%20ФОМИН%20Этап.docx%23_bookmark7
file:///C:/Users/User/Desktop/ДИС.%20ФОМИН%20Этап.docx%23_bookmark7
file:///C:/Users/User/Desktop/ДИС.%20ФОМИН%20Этап.docx%23_bookmark7
mailto:inomjonibodullayev702@gmail.com


ɻʝʦʣʦʛʠʷ, ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ 
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ʩʫʱʝʩʪʚʫʝʪ ʨʠʩʢ ʥʝʜʦʧʦʣʫʯʠʪʴ ʦʞʠʜʘʝʤʳʡ ʧʨʦʮʝʥʪ ʧʨʠʙʳʣʠ ʩ ʠʥʚʝʩʪʠʨʫʝʤʳʭ 

ʩʨʝʜʩʪʚ. ʊʘʢʦʡ ʨʠʩʢ ʚʳʨʘʞʝʥ ʢʘʢ ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʚʥʫʪʨʝʥʥʝʡ ʥʦʨʤʦʡ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʠ ʩʪʘʚʢʦʡ ʜʦʭʦʜʥʦʩʪʠ.  

ʆʜʥʠʤ ʠʟ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ, 

ʫʯʠʪʳʚʘʶʱʠʡ ʧʨʦʮʝʥʪʥʳʡ ʚʳʠʛʨʳʰ ʙʝʟ ʨʠʩʢʦʚ ʧʦʪʝʨʠ ʚʣʦʞʝʥʠʡ, ̫ ʚʣʷʝʪʩʷ ʪʘʢʦʡ 

ʜʠʥʘʤʠʯʝʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ, ʢʘʢ ʯʠʩʪʘʷ ʪʝʢʫʱʘʷ ʩʪʦʠʤʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʩ 

ʫʯʝʪʦʤ ʨʝʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʵʬʬʝʢʪʘ [2]. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʠʚʝʩʪʠ ʨʘʟʥʦʚʨʝʤʝʥʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢ 

ʝʜʠʥʦʤʫ ʤʦʤʝʥʪʫ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʜʠʩʢʦʥʪʠʨʫʶʱʠʡ ʬʘʢʪʦʨ, ʢʦʪʦʨʳʡ 

ʧʦʟʚʦʣʠʪ ʫʯʝʩʪʴ ʠʟʤʝʥʝʥʠʷ ʮʝʥʥʦʩʪʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʚʣʦʞʝʥʠʡ [3] 

ɼʣʷ ʢʘʞʜʦʛʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʚʘʨʠʘʥʪʘ ʨʘʟʜʝʣʝʥʠʷ ʢʘʨʴʝʨʘ ʥʘ ʵʪʘʧʳ 

ʟʥʘʯʝʥʠʝ ʯʠʩʪʦʡ ʩʪʦʠʤʦʩʪʠ ʧʨʦʝʢʪʘ (ʏʉʇ) ʙʫʜʝʪ ʨʘʟʣʠʯʥʦ. ʉʫʱʝʩʪʚʫʝʪ 

ʟʘʚʠʩʠʤʦʩʪʴ ʧʘʨʘʤʝʪʨʦʚ ʨʘʟʨʘʙʦʪʢʠ ʢʘʨʴʝʨʘ ʠ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʚʝʜʝʥʠʷ 

ʛʦʨʥʳʭ ʨʘʙʦʪ ʦʪ ʧʨʠʥʷʪʦʡ ʚʝʣʠʯʠʥʳ ʛʣʫʙʠʥʳ ʵʪʘʧʘ Hʕ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʨʷʜ ʟʥʘʯʠʤʳʭ 

ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ 

ʨʘʩʯʝʪʥʫʶ ʚʝʣʠʯʠʥʫ ʏʉʇ. 

ʇʦ ʩʪʝʧʝʥʠ ʚʣʠʷʥʠʷ ʛʦʨʥʦʪʝʭʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʢʘʨʴʝʨʘ ʥʘ ʚʝʣʠʯʠʥʫ 

ʯʠʩʪʦʛʦ ʜʠʩʢʦʥʪʠʨʦʚʘʥʥʦʛʦ ʜʦʭʦʜʘ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 2 ʪʠʧʘ ʜʘʥʥʳʭ, 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʟʥʘʯʠʤʦʩʪʴ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ: 

ɺʳʩʦʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ï ʰʠʨʠʥʘ ʨʘʙʦʯʝʡ ʧʣʦʱʘʜʢʠ, ʫʛʦʣ ʦʪʢʦʩʘ ʨʘʙʦʯʝʛʦ 

ʙʦʨʪʘ, ʜʣʠʥʘ ʙʣʦʢʘ, ʛʣʫʙʠʥʘ ʵʪʘʧʘ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʵʪʘʧʘ. 

ʅʠʟʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ï ʚʳʩʦʪʘ ʫʩʪʫʧʘ. 

ʇʦ ʩʪʝʧʝʥʠ ʚʣʠʷʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʢʘʨʴʝʨʘ ʥʘ ʚʝʣʠʯʠʥʫ 

ʯʠʩʪʦʛʦ ʜʠʩʢʦʥʪʠʨʦʚʘʥʥʦʛʦ ʜʦʭʦʜʘ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 3 ʪʠʧʘ ʜʘʥʥʳʭ, 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʟʥʘʯʠʤʦʩʪʴ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ: 

ɺʳʩʦʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ï ʮʝʥʘ ʥʘ ʨʫʜʫ, ʜʠʩʢʦʥʪʠʨʫʶʱʠʡ ʬʘʢʪʦʨ ʚ ʧʝʨʠʦʜ 

ʦʪʨʘʙʦʪʢʠ ʵʪʘʧʘ. 

ʉʨʝʜʥʷʷ ʟʥʘʯʠʤʦʩʪʴ ï ʜʠʩʢʦʥʪʠʨʫʶʱʠʡ ʬʘʢʪʦʨ ʚ ʧʝʨʠʦʜ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, 

ʚʝʣʠʯʠʥʘ ʠʥʚʝʩʪʠʮʠʡ ʚ ʧʝʨʠʦʜ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʅʠʟʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ï ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʜʦʙʳʯʠ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ, ʵʢʦʥʦʤʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʛʦ 

ʚʘʨʠʘʥʪʘ ʛʣʫʙʠʥʳ ʧʝʨʚʦʛʦ ʵʪʘʧʘ ʦʪʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʢʘʨʴʝʨʦʤ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʚʦʜʠʪʴ ʧʦ ʢʨʠʪʝʨʠʶ ʤʘʢʩʠʤʫʤʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʥʘ 

ʨʘʮʠʦʥʘʣʴʥʫʶ ʛʣʫʙʠʥʫ ʧʝʨʚʦʛʦ ʵʪʘʧʘ ʨʘʟʨʘʙʦʪʢʠ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ 

ʚʳʚʦʜʳ: 

1. ʅʘ ʨʘʮʠʦʥʘʣʴʥʫʶ ʛʣʫʙʠʥʫ ʵʪʘʧʘ ʨʘʟʨʘʙʦʪʢʠ ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʚʣʠʷʥʠʝ ʬʘʢʪʦʨʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʪʝʢʫʱʠʤʠ ʦʙʲʝʤʘʤʠ ʛʦʨʥʳʭ ʨʘʙʦʪ ʠ ʚʨʝʤʝʥʥʳʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ. 

2. ɼʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʨʝʜʝʣʦʚ ʦʧʨʝʜʝʣʷʶʱʠʭ ʬʘʢʪʦʨʦʚ ʩʦʦʪʥʦʰʝʥʠʝ 

ʢʦʥʝʯʥʦʡ ʛʣʫʙʠʥʳ ʢʘʨʴʝʨʘ ʠ ʨʘʮʠʦʥʘʣʴʥʦʡ ʛʣʫʙʠʥʳ ʵʪʘʧʘ ʨʘʟʨʘʙʦʪʢʠ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 0,44-0,67, ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 0,55. 

3. ɼʣʷ ʧʨʠʥʷʪʳʭ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 



ɻʝʦʣʦʛʠʷ, ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚ ʠ ʧʨʠʤʝʥʷʝʤʦʛʦ ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 
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ʢʦʵʬʬʠʮʠʝʥʪʘ ʵʣʘʩʪʠʯʥʦʩʪʠ, ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʨʘʮʠʦʥʘʣʴʥʫʶ ʛʣʫʙʠʥʫ 

ʵʪʘʧʘ, ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʦʪ ʩʘʤʦʛʦ ʟʥʘʯʠʤʦʛʦ ʢ ʤʝʥʝʝ ʟʥʘʯʠʤʦʤʫ: ʢʦʥʝʯʥʘʷ ʛʣʫʙʠʥʘ 

ʢʘʨʴʝʨʘ, ʫʛʦʣ ʦʪʢʦʩʘ ɺʅɹ, ʧʨʦʮʝʥʪʥʘʷ ʩʪʘʚʢʘ, ʩʢʦʨʦʩʪʴ ʧʦʥʠʞʝʥʠʷ ʛʦʨʥʳʭ ʨʘʙʦʪ 

ʧʨʠ ʨʘʟʥʦʩʝ ʚʨʝʤʝʥʥʦ ʥʝʨʘʙʦʯʝʛʦ ʙʦʨʪʘ ʢʘʨʴʝʨʘ, ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʚʩʢʨʳʰʠ, 

ʫʜʝʣʴʥʳʝ ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʦʙʦʩʥʦʚʘʥʠʠ ʛʣʫʙʠʥʳ ʧʝʨʚʦʛʦ ʵʪʘʧʘ ʦʪʨʘʙʦʪʢʠ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʢʘʨʴʝʨʦʤ ʚ ʢʦʥʝʯʥʳʭ ʢʦʥʪʫʨʘʭ, ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʥʘʠʙʦʣʝʝ 

ʟʥʘʯʠʤʳʭ ʬʘʢʪʦʨʦʚ ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʧʦʚʳʩʠʪʴ ʥʘʜʸʞʥʦʩʪʴ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʨʠʥʷʪʠʷ ʧʨʦʝʢʪʥʳʭ 

ʨʝʰʝʥʠʡ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀɽ ʉʇʆʉʆɹɸ ʊɺɽʈɼɽʖʑɽʁ ɿɸʂʃɸɼʂʀ 

ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ʈɽɻʋʃʀʈʋɽʄʆɻʆ ʈɸʉʐʀʈɽʅʀʗ 

ɿɸʂʃɸɼʆʏʅʆʁ ʉʄɽʉʀ ɺ ʋʉʃʆɺʀʗʍ ʇʆɼɿɽʄʅʆʁ ʈɸɿʈɸɹʆʊʂʀ 

ʉʃʆɾʅʆʉʊʈʋʂʊʋʈʅʓʍ ʈʋɼʅʓʍ ʄɽʉʊʆʈʆɾɼɽʅʀʁ 

 

ʅʘʩʨʠʜʠʥʦʚ ʀ.ɹ., ɼʫʰʘʥʦʚ ɼ.ɼ., ʂʘʨʠʤʦʚ ɾ.ɸ. 

 

ʌʠʣʠʘʣ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ çʄʀʉʀʉè ʚ ʛ.ɸʣʤʘʣʳʢ (nasridinov@yahoo.com) 

 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʛʦʨʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʦʧʨʘʚʜʘʥʥʳʭ ʩʧʦʩʦʙʦʚ ʟʘʧʦʣʥʝʥʠʷ ʚʳʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ 

ʤʝʪʦʜʦʚ ʷʚʣʷʝʪʩʷ ʪʚʝʨʜʝʶʱʘʷ ʟʘʢʣʘʜʢʘ, ʦʪʣʠʯʘʶʱʘʷʩʷ ʚʳʩʦʢʦʡ ʧʨʦʯʥʦʩʪʴʶ, 

ʜʦʣʛʦʚʝʯʥʦʩʪʴʶ ʠ ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʦʜʙʦʨʘ ʩʦʩʪʘʚʘ ʩʤʝʩʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. 

ʊʚʝʨʜʝʶʱʘʷ ʟʘʢʣʘʜʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʤʝʩʴ, ʚʢʣʶʯʘʶʱʫʶ 

ʟʘʢʣʘʜʦʯʥʳʡ ʤʘʪʝʨʠʘʣ (ʧʝʩʦʢ, ʦʪʩʝʚ, ʤʨʘʤʦʨʥʘʷ ʢʨʦʰʢʘ), ʚʷʞʫʱʝʝ (ʮʝʤʝʥʪ, h ʣʘʢ, 

ʟʦʣʦʰʣʘʢʦʚʳʡ ʤʘʪʝʨʠʘʣ) ʠ ʚʦʜʫ. ʇʦʩʣʝ ʧʦʜʘʯʠ ʚ ʦʯʠʩʪʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʤʝʩʴ 

ʪʚʝʨʜʝʝʪ, ʬʦʨʤʠʨʫʷ ʧʨʦʯʥʳʡ ʤʦʥʦʣʠʪ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʦʢʨʫʞʘʶʱʠʭ ʧʦʨʦʜ ʠ ʧʨʝʧʷʪʩʪʚʫʶʱʠʡ ʜʝʬʦʨʤʘʮʠʷʤ ʤʘʩʩʠʚʘ [1]. 

mailto:nasridinov@yahoo.com


ɻʝʦʣʦʛʠʷ, ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚ ʠ ʧʨʠʤʝʥʷʝʤʦʛʦ ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 
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ʆʩʦʙʝʥʥʦʩʪʴ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ï ʚʦʟʤʦʞʥʦʩʪʴ ʚʘʨʴʠʨʦʚʘʪ ɹʩʦʩʪʘʚ ʩʤʝʩʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʟʘʜʘʯ ʛʦʨʥʳʭ ʨʘʙʦʪ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ 

ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʤʦʜʠʬʠʢʘʮʠʠ ʟʘʢʣʘʜʦʯʥʳʭ ʩʤʝʩʝʡ ʩ ʵʬʬʝʢʪʦʤ 

ʨʘʩʰʠʨʝʥʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʩʰʠʨʷʶʱʠʭʩʷ ʩʤʝʩʝʡ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ 

ʩʦʢʨʘʪʠʪʴ ʦʙʲʸʤ ʪʨʝʙʫʝʤʦʛʦ ʮʝʤʝʥʪʘ ʠ ʟʘʧʦʣʥʠʪʝʣʝʡ ʟʘ ʩʯʸʪ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʘ 

ʧʦʩʣʝ ʟʘʪʚʦʨʝʥʠʷ ʚʦʜʦʡ. ʈʘʩʰʠʨʝʥʠʝ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʸʪ ʜʦʙʘʚʦʢ, ʢʦʪʦʨʳʝ ʧʨʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʚʦʜʦʡ ʚʳʟʳʚʘʶʪ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʸʤʘ ʩʤʝʩʠ ʥʘ 10ï15%. 

ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ: 

ʫʤʝʥʴʰʠʪʴ ʦʙʱʝʝ ʧʦʪʨʝʙʣʝʥʠʝ ʮʝʤʝʥʪʘ ʠ ʜʨʫʛʠʭ ʢʦʤʧʦʥʝʥʪʦʚ, 

ʩʥʠʟʠʪʴ ʩʪʦʠʤʦʩʪʴ ʟʘʢʣʘʜʦʯʥʳʭ ʨʘʙʦʪ, 

ʦʙʝʩʧʝʯʠʪʴ ʧʣʦʪʥʦʝ ʟʘʧʦʣʥʝʥʠʝ ʧʫʩʪʦʪ ʚ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʫʯʘʩʪʢʘʭ 

ʚʳʨʘʙʦʪʦʢ, 

ʧʦʚʳʩʠʪʴ ʢʦʵʬʬʠʮʠʝʥʪ ʩʮʝʧʣʝʥʠʷ ʩ ʦʢʨʫʞʘʶʱʠʤ ʤʘʩʩʠʚʦʤ. 

ʆʜʥʘʢʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʯʨʝʟʤʝʨʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʩʤʝʩʠ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʫʚʝʣʠʯʝʥʠʶ ʜʘʚʣʝʥʠʷ ʥʘ ʦʢʨʫʞʘʶʱʠʝ ʧʦʨʦʜʳ ʠ ʟʘʢʣʘʜʦʯʥʳʝ 

ʧʝʨʝʛʦʨʦʜʢʠ. ʇʦʵʪʦʤʫ ʨʘʩʰʠʨʝʥʠʝ ʜʦʣʞʥʦ ʩʪʨʦʛʦ ʨʝʛʫʣʠʨʦʚʘʪʴʩʷ 

ʣʘʙʦʨʘʪʦʨʥʳʤʠ ʠʩʧʳʪʘʥʠʷʤʠ ʠ ʠʥʞʝʥʝʨʥʳʤʠ ʨʘʩʯʝʪʘʤʠ. 

ʇʨʠʤʝʥʝʥʠʝ ʪʚʝʨʜʝʶʱʝʡ ʟʘʢʣʘʜʢʠ ʦʩʦʙʝʥʥʦ ʵʬʬʝʢʪʠʚʥʦ ʚ ʫʩʣʦʚʠʷʭ: 

ʥʝʫʩʪʦʡʯʠʚʳʭ ʠ ʩʣʘʙʳʭ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ; 

ʚʳʩʦʢʠʭ ʛʦʨʥʳʭ ʜʘʚʣʝʥʠʡ; 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʣʥʦʛʦ ʠʟʚʣʝʯʝʥʠʷ ʨʫʜʥʦʛʦ ʪʝʣʘ ʩ ʧʦʩʣʝʜʫʶʱʝʡ 

ʙʝʟʦʧʘʩʥʦʡ ʟʘʢʣʘʜʢʦʡ; 

ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʚʳʨʘʙʦʪʘʥʥʦʤʫ ʧʨʦʩʪʨʘʥʩʪʚʫ. 

ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʧʨʠʤʝʥʝʥʠʝ ʪʚʝʨʜʝʶʱʝʡ ʩʤʝʩʠ ʩ 

ʢʦʥʪʨʦʣʠʨʫʝʤʳʤ ʨʘʩʰʠʨʝʥʠʝʤ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʯʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʚʳʨʘʙʦʪʦʢ ʥʝ ʤʝʥʝʝ 1.5, ʧʨʠ ʵʪʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʥʘʜʸʞʥʘʷ ʬʠʢʩʘʮʠʷ ʤʘʩʩʠʚʘ ʠ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʧʨʦʤʳʰʣʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʧʨʦʯʥʦʩʪʠ [2]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʚʝʨʜʝʶʱʘʷ ʟʘʢʣʘʜʢʘ ʩ ʨʝʛʫʣʠʨʫʝʤʳʤ ʨʘʩʰʠʨʝʥʠʝʤ 

ʟʘʢʣʘʜʦʯʥʦʡ ʩʤʝʩʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʧʦʚʳʰʝʥʠʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʵʢʦʣʦʛʠʯʥʦʩʪʠ ʧʦʜʟʝʤʥʳʭ ʛʦʨʥʳʭ ʨʘʙʦʪ. 
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Bizga ma'lumki yer osti konchilik ishida ochish va tayyorlash ishlari ko'p vaqt va 

xarajat talab qiladigan jarayon hisoblanadi. Chunki bu jarayonlarda nafaqat qazib olish 

balkim mustahkamlash ishlari ham bajariladi. Shuning uchun konning butun qismi 

tayyorlanmasdan balkim ma'lum qismi tayyorlanib, undan so'ng tayyorlash va qazib 

olish ishlari parallel ravishda davom etadi. Bundan maqsad qazib olingan foydali 

qazilmadan daromad olish orqali tayyorlash ishlarini davom etish. Tayyorlash ishlari 

qancha kam bo'ladigan bo'lsa unga ketadigan xarajatlar ham kamayadi. Men bu tezis 

orqali ko'rsatmoqchi bo'lgan ish Qizil olma sharoitida nimqavatlar sonini kamaytirib 

iqtisodiy samaraga erishishga qaratilgan. 

Qizil olma konida nimqavatni qulatib qazib olish tizimi qo'llaniladi. Bu tizimda 

qavat uzunligi bo'yicha bloklarga, bloklar esa balandligi bo'yicha nimqavatlarga 

bo'lindi. Bu tizimda atrof tog' jinslari qum kabi mayda bo'lmasligi talab etiladi. Chunki 

bu holatda rudaga aralashib ketishi kuzatiladi. Ruda tanasining yotish burchagi turlicha 

bo'lganda nimqavatni qulatib qazib olish tizimini qo'llash mumkin, lekin ruda tanasi 

yotish burchagi20-25Ü bo'lganda osilgan tomondagi tog' jinslari qazib olish paytida 

rudani orqasidan tushishi kerak. Agar qulamasa qazib olish jarayoni uchun xavfli sharoit 

paydo bo'ladi va bir qancha muammolar paydo bo'ladi. 

Qavatni qulatib qazib olish tizimlari variantlari 3 guruhga bo'linadi. 1) himoya 

qatlamini qo'llash bilan; 2) Kesilgan massivni qulatish va qulatilgan zaxirasining 80-

90% ni puch tog' jinslari bosimi ortidan chiqarish bilan 3) Dastlab rudali seliklarni 

qoldirish bilan, 30-40% rudani kameralardan qazib olishdan keyin seliklarni qulatish 

bilan. 

Birinchi guruhdagi tizimda ruda atrofidagi tog' jinmslari ruda ortidan qulashi 

kerak bo'ladi. Himoya qatlami nimqavat balandligidan katta va ruda ortidan biroz 

kechikib qulashi kerak bo'ladi va bu rudani to'liq chiqarib olish va ishlatiladigan yog'och 

mustahkamlagichdan to'shama to'shash imkonini beradi. 

Ikkinchi guruhdagi tizim variantlarini birinchi variantdagi sharoitda qo'llasa 

bo'ladi faqat, ruda qayta zichlanishga moyil bo'lmasligi va suvsizlantirilgan bo'lishi 

lozim. 

Uchinchi variantda ruda mustahkamlik koeffitsiyenti 7 dan ortiq bo'lganda, 

ochilgan yuza maydoni katta bo'lmaganda va turg'unligi yuqori bo'lgan ruda tanalarida 

qo'llaniladi 

Bu tizimda ishlar quyidagicha olib boriladi: ruda yoki puch tog' jinslaridan tashish 

shtreki o'tiladi, ort o'tkazilgandan keyin blok markazida puch tog' jinslaridan 
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yuqorilovchi lahim o'tkaziladi. Bu yuqorilovchi lahim narvon, shamollatish va ruda 

tushirgich bo'linmalaridan iborat bo'ladi. 

Qizil olma koni sharoitida tog' jinslari turg'unligini va mustahkamligini oshirish 

uchun nimqavatlar orasidagi masofa 10 m dan kam bo'lmasligi talab etiladi. Blok 

balandligi 60 m nimqavatlar orasidagi masofa 12 m ni tashkil qiladi. Shu holatda 4 ta 

nimqavat shtreki o'tish va uni tayyorlash va portlatish ishlarini amalga oshirish kerak 

bo'ladi.1 ta nimqavatni o'tish, tayyorlash va portlatishga ma'lum miqdorda vaqt va 

harajat ketadi, shuning uchun nimqavatlar sonini 4 tadan 3 taga kamaytirsak biz nafaqat 

vaqt va xarajatdan yutgan qolaversa ish unumdorligini ham oshira olamiz. Buning 

sababi biz nimqavatlar sonini kamaytirish orqali nimqavatlar orasidagi masofani 

oshiramiz bu orqali esa kattaroq hajmdagi ruda massasini qazib olish imkoniga ega 

bo'lamiz. Quyida jadval asosida ushbu qiymatlar bo'yicha solishtirib ko'ramiz (1-jadval). 

1-jadval 

 

Kon lahimlari 

 

Blokda

gi soni 

Uzunligi, m Yuzasi. m2 Hajmi, m3 

Bitta 

lahimda 
Umumiy 

Ruda 

bo'yicha 

Atro

f tog' 

jinsi 

Umumiy 

Shundan 

ruda 

bo'yicha 

Tashish shtreki 1 50 50 - 6 300 - 

Yuqorilovchi 

lahim 
1 64 64 4 - 256 256 

Asosiy 

vostayushidagi 

tutashma 

1 10 10 4 4 40 8 

Shamollatish 

shtreki 
1 50 50 5 - 250 250 

Shamollatish orti 3 9 27 4 - 108 108 

Yuklash 

kamerasi 
3 10 30 8 8 240 48 

Nimqavat shtreki 4 / 3 50 / 50 200 / 150 5 - 1000 / 750 1000 / 750 

Kesuvchi 

yuqorilovchi 

lahim 

1 56 56 4 - 224 224 

Ruda tushirgich 6 8 48 2 - 96 96 

Jami 21 / 20 307 535 / 485 36 18 2514 / 2264 1990 /1740 

 

Demak nimqavatlar sonini 4 tadan 3 taga kamaytirish orqali tayyorlash ishlari 250 

m3 ga kamayar ekan. Bu orqali tayyorlash ishlariga ketadigan vaqt kamayadi qolaversa 

qazib olish ishlari tezlashadi. Bundan tashqari mustahkamlash materiallari va portlovchi 

moddalar sarfi ham sezilarli darajada kamayadi. 
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The Kuldzhuktau ore district, in a geologically complex area, holds promising but 

underexplored gold mineralization. Understanding the key geological and structural 

controls is essential for improving exploration and resource evaluation, especially given 

increasing demand for precious metals and the importance of structurally controlled 

deposits. 

To analyze and compare the tectonic settings, geological structures, mineralogy, 

geochemistry, and productivity of three main gold sitesïTaushan, Adylsay, and 

Yangikazganïto identify factors influencing gold deposit formation and distribution in 

the district. 

Integrated geological-structural mapping, petrology, and geochemical analysis 

were used to compare: 

fault system characteristics; 

role of intrusive rocks and dikes; 

types and intensity of metasomatic alteration; 

lithological position within the Taushan Formation; 

structural complexityôs effect on ore localization; 

preliminary gold resource potential estimates based on geological data. 

The findings demonstrate a progressive decline in structural complexity, intrusive 

activity, and hydrothermal alteration from Taushan to Adylsay to Yangikazgan, which 

is mirrored by a corresponding decrease in gold productivity: 

Taushan, located along a prominent northïnorthwest-striking fault zone, exhibits 

the most favorable structural conditions. It contains subparallel folds, abundant pre-ore 

dikes, and widespread metasomatic zones [1]. These features support a robust quartz-

gold and quartz-sulfide vein system, and the site is considered close to economic 

viability. 

Adylsay, while structurally less developed than Taushan, still shows some 

positive indicators. It is controlled by a weakly expressed northwest-trending flexure, 

intruded by late-stage dikes, and shows localized gold mineralization. The fault system 

is of lower displacement, and alteration zones are narrower. 

Yangikazgan, situated on the eastern margin of the district, is the least structurally 

complex. It lacks any prominent transverse fault system and instead is influenced by the 

intersection of westïnorthwest and eastïnortheast trending fractures [2]. Gold is 
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primarily confined to subhorizontal fractures, and the mineralized zones are more 

limited and less diverse. 

In terms of vertical stratigraphy, Taushan is situated near the base of the Taushan 

Formation in fine-grained, homogenous sandstones and siltstones, which provides a 

favorable medium for metasomatic alteration. Conversely, Adylsay and Yangikazgan 

are located in the more heterogeneous middle to upper levels of the formation, which 

encourages the development of sub-concordant faults and folding but leads to more 

localized mineralization. 

Across all three sites, gold is interpreted to be hosted in quartz-gold and quartz-

sulfide-gold metasomatic vein systems. The geochemical halos and mineral 

assemblages suggest that the currently exposed levels likely correspond to the middle to 

lower portions of the ore columns, further supporting their exploration potential. 

Conclusions. This comparative study demonstrates that the most favorable 

conditions for gold mineralization in the Kuldzhuktau ore district are primarily linked 

to well-developed, reactivated northïnorthwest-trending fault zones, intrusive activityï

especially pre- and syn-ore dikesïand intense metasomatic alterations such as 

beresitization and listvenitization. Structural features like subparallel folding and 

diverse fault orientations further enhance rock permeability and ore control. Among the 

three evaluated sites, the Taushan site stands out as the most prospective due to its 

structural complexity and consistent geological characteristics. The Adylsay site shows 

moderate potential, while the structurally simpler Yangikazgan site may still contain 

localized economic zones, particularly at fracture intersections. Additionally, the 

western flank of the district, especially around the Tozbuloq granitoid massif, presents 

considerable promise due to northeast-trending dike swarms and favorable structural 

settings. Given the scattered and small-scale nature of mineralized zones throughout the 

district, future exploration should focus on systematic structural mapping, targeted 

geochemical sampling, re-evaluation of known occurrences, and integrated, multi-site 

analysis. This comprehensive approach will  facilitate the efficient identification of 

economically viable gold deposits and strengthen the long-term exploration potential of 

the district.  
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 Ushbu tezisda qazilgan bo'shliqni to'ldirish, foydali qazilmani to'laroq ajratib 

olish imkonini yaratilgani, bo'shliqni to'ldirib qazish variantlarining ko'pchiligi ruda 

bilan birga qo'porilgan yondosh jinslarni ajratib olib, ularni qazilgan bo'shliqda qoldirish 

imkonini berishi, qazib olingan bo'shliqni ochiq qoldirib qazish tizimida, rudani 

magazinlab va kombinatsiyalashtirib qazib olish tizimlarida qo'llanilishi haqida so`z 

boradi.  

 Bo'shliqni to'ldirib qazish tizimini boshqa tizimlardan farq qiladigan asosiy 

xususiyati shundan iboratki, qazib olishdan hosil bo'lgan bo'shliqni, qazilanayotgan 

kavjoyning ilgarilab siljishi bilan to'ldiruvchi materiallarni tushirib to'ldirib borishdan 

iborat. 

  To'ldirish operatsiyasi qatlamni yoki pag'onani qazib olish sikliga kiradi. 

Bo'shliqni to'ldirib qazib olish tizimini, kamerani qazib olganidan so'ng to'ldirish 

tizimidan farq qilishi kerak. Qazilgan bo'shliqni keyinchalik to'ldirish, qazib olingan 

bo'shliqni ochiq qoldirib qazish tizimida, rudani magazinlab va Kombinatsiyalashtirib 

qazib olish tizimlarida qo'llaniladi. U blokni qazib olib bo'lganidan keyin yondosh 

jinslarni siljish ehtimolini bartaraf etish uchun xizmat qiladi. Ba'zan seliklarni qazib 

olishda qulay sharoit yaratish uchun ham qo'llaniladi, keyingisi qotuvchi materiallar 

bilan to'ldiriladi. Bu seliklardagi rudani qazishda miqdor yo'qotilishini qisqartirishga 

imkoniyat yaratadi. 

  Qazilgan bo'shliqni to'ldirish, foydali qazilmani to'laroq ajratib olish imkonini 

yaratadi. Murakkab kon-geologik sharoitida ish olib borishda xavfsizlikni ta'minlaydi. 

Rudani o'z-o'zidan yonish ehtimoliga barham beradi. Chuqur joylashgan konlarni qazib 

olishda kon jinslari bosimini boshqarib, ship jinslarning turg'unligini ta'minlashda 

samarali vosita bo'lib xizmat qiladi. 

    Hozirgi davrda rangli metall rudniklarida foydali qazilmani yer osti usulida 

qazib olishda bo'shliqlarni to'ldirib qazish tizimi 25-30% ni tashkil etsa ham yildan-yilga 

bu tizimning solishtirma salmog'i o'sib bormoqda. O'zi yurar uskunalar qo'llanilganida 

arzon to'ldiruvchi materiallardan foydalanish va gidrotransportni oôzlashtirish, 

bo'shliqni to'ldirib qazib olish tizimlarining ko'proq samarali bo'lishini taôminlaydi. 

Bo'shliqni to'ldirib qazish tizimida guruhlar bir-biridan qazib olish yo'nalishiga, 

to'ldiruvchi materiallarni yetkazib berishi, usullariga va qazilayotgan joyning shakliga 

bog'liq holda farqlanadi: 

Gorizontal tabaqalarga ajratib bo'shliqni to'ldirib qazish tizimi. 

Qiya qatlamlab bo'shliqni to'ldirib qazish tizimi. 

Ship pog'onali tizim qo'llab, yupqa ruda tomirlarini alohida-alohida ajratib  

qazib olib bo'shliqni to'ldirish tizimi. 

mailto:ft355724@gmail.com
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Pastlashib borish tartibida qatlamlab boôshliqni to'ldirib qazish tizimi. 

Rudani sidirg'asiga qazib olib bo'shliqni to'ldirish tizimi. 

 

 
1-vastayushiy, 2-yuklash shtreki, 3-yuqori shtrek, 4- ruda tushurgich,5-

massivdan ajratilgan ruda, 6- toôldiruvchi material, 7-qulatuvchi shpurlar, 8- tashish 

transporti 

1-rasm. Qazilgan boôshliqni toôldirib qazib olish tizimi  

 

Bo'shliqni to'ldirib qazish tizimi uchun quyidagi shart-sharoitning qo'llanilishi 

ko'proq xarakterlidir: 

1. Ruda tanasi deyarli qalin emas, bir necha santimetrdan 6 metrgacha va undan 

ham ko'proq. Buni shunday tushuntirish mumkin, qazib olinadigan joyni eni katta 

bo'lmagan bo'shliqni to'ldirish uchun zarur bo'lgan to'ldiruvchi materiallarni shaxtadagi 

kapital va tayyorlovchi lahimlar o'tkazishda chiqarilgan puch jinslar hisobiga va ruda 

qazib olinayotgan joyidagi yondosh jinslarni ruda bilan birga qo'shilib o'pirilishi 

hisobiga ham olish mumkin. Bulardan tashqari, yondosh jinslari turg'un bo'lmagan, ruda 

tanasini qalinligi kam bo'lgan konlarni qazib olishda bo'shliqni to'ldirib qazish tizimini 

boshqa birorta tizim bilan ham almashtirishning imkoni yo'q.  

Bunday sharoitda ruda tanasi qalin bo'lsa, yondosh jinslarni qulatib qazish tizimi 

yoki qisman tabaqalab qulatish tizimi qo'llaniladi. Ruda tanasi qalin bo'lgan konlarda, 

bo'shliqni to'ldirib qazish tizimi qoplama jinslarni siljitilishidan yoki yer yuzasini 

cho'kishdan saqlash uchun qo'llaniladi. 

2. Ruda tanasining og'ish burchagi tikga yaqin, salgina qiya joylashgan ruda 

konlarini qazib olib, bo'shliqqa to'ldiruvchi materiallarni joylashtirishda ancha 

qiyinchiliklarni yuzaga keltiradi, shuning uchun salgina qiya joylashgan ruda konlarida 

bo'shliqni to'ldirib qazish tizimi kam ko'lamda qo'llaniladi. 

3. Rudalar turg'un bo'lgan holda mustahkamlagichlarni muntazam tartibda o'rnatib 

qazish tizimi qo'llanilsa, u holda mustahkamlab va bo'shliqni i to'ldirib qazish sinfidagi 

tizimga kiradi. 

4. Qoidadagidek yondosh jinslar turg'un emas, chunki ruda mustahkam, yondosh  

jinslari turg'un bo'lgan holda yuqori unumli qazish tizimi qo'llab qazilgan 

bo'shliqni ochiq qoldirib qazish tizimi va magazinlab qazish tizimini qo'llab qazish 
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mumkin. Bunda yondosh jinslarning turg'unligi bo'shliqni to'ldirib qazish tizimi 

qo'llanilishga ta'sir etmaydi. 

5. Rudani qazib olish tannarxining yuqoriligi tufayli rudaning narxi ham yuqori 

bo'ladi. Ruda tanasini shakli va yotish elementlarining o'zgarmasligi, bo'shliqni to'ldirib 

qazish tizimining har xil  variantlarini qo'llanilish sharoiti bir xil  emas. Masalan, ulardan 

ba'zilarida qiya tabaqalab qazish tizimini qo'llash mumkin emas; agar ruda tanasining 

qalinligi keskin o'zgarsa, og'ish burchagi kichrayib borsa, tektonik buzilishlar mavjud 

bo'lib, puch jinslar ruda tanasiga suqilib kirib qolgan bo'lsa, bunday kon geologik 

sharoitda rudani gorizontal tabaqalarga ajratib qazishda qiyinchiliklar yuzaga kelmaydi. 

   Bo'shliqni to'ldirib qazish variantlarining ko'pchiligi ruda bilan birga 

qo'porilgan yondosh jinslarni ajratib olib, ularni qazilgan bo'shliqda qoldirish imkonini 

beradi. Ruda va puch jinslarni alohida-alohida qo'porish va blokdan har xil  navli rudani 

alohida-alohida chiqarish mumkin. Bo'shliqni to'ldirib qazish tizimini bu afzalligi qazish 

tizimini tanlashda hal qiluvchi muhim rol o'ynaydi. Ba'zan bo'shliqni to'ldirib qazish 

tizimi mis kolchidanli konlarni qazib olishda ham qo'llaniladi, chunki qulatib qazish 

tizimini qo'llanish yong'in nuqtai nazaridan ancha xavflidir. 
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SELECTION  OF SCHEMES FOR DISCOVERING  DEPOSITS 

LOCATED  IN MOUNTAIN  AREAS 

 

Mislibayev I.T., Ochilova M.Sh. 
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The article examines the schemes for opening up deposits located in mountainous 

areas and the dependence of layered and increasing volumes of overburden on the angle 

of incidence of the ore body and on the slope angles [1-3]. 

The current times in the world require increased attention to the problems of open-

pit mining of mountain deposits. It is very specific and requires non-standard solutions 

on the methods of opening, the sequence and system of field development, the choice of 
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equipment, the organization of production, labor and management. Meanwhile, open-

pit mining in the mountains has a number of significant features. These include the 

difficulty of laying ground transport communications on steep slopes, cramped working 

space, lack of convenient places to place dumps and tailings, difficulties for people and 

equipment to work outdoors in high mountains, the presence of avalanche and mudflow 

hazards, and much more. In accordance with the above, the justification and 

development of technological solutions for the development of upland deposits with 

unconformable occurrence of ore bodies on a relatively steep slope is an urgent problem 

and has important scientific and practical significance for the mining industry. 

In the process of research, theoretical generalizations and experimental studies in 

industrial conditions, methods of graph-analytical, mathematical modeling and 

engineering calculations, a computer programming method using modern technology 

were used in order to substantiate the effective procedure for mining upland deposits, as 

well as the method of mathematical statistics and correlation analysis of research results. 

The design and production solutions for open-pit mining of deposits with an unfavorable 

combination of topographical and mining-geological conditions are analyzed, and the 

data available in the literature on the technology of mining upland deposits are reviewed. 

The transition from traditional deposit development to stage-by-stage 

development in the area of unconformable occurrence of ore bodies relative to the slope 

ensures a reduction in the volume of capital overburden by 2-6 times and a reduction in 

the construction period of new quarry horizons to 1-3 years. 

During the stage-by-stage development of deposits of the type under study with 

the creation of inactive zones (fixed pillars) on the working side of the quarry, 

continuous, although uneven, ore production is ensured only with a decrease in the 

intensity of mining operations compared to the traditional procedure for deposit 

development. The decrease in the speed of advance of the mining front required for 

continuous production occurs according to a parabolic dependence, the more 

significantly, the more pillars are built on the side of the quarry and the greater the 

maximum height of the pillars for the same number. As a result of the technical and 

economic analysis of the conducted research, it was established that the transition from 

traditional deposit development to cascade development in the area of unconformable 

occurrence of ore bodies relative to the slope will  ensure a reduction in the volume of 

capital overburden by 2-2.5 times, reducing the construction period of new quarry 

horizons to 1-2 years. 
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ɺ ʤʠʨʝ ʠʤʝʝʪʩʷ ʢʦʣʦʩʩʘʣʴʥʳʝ ʦʙʲʸʤʳ ʦʪʭʦʜʦʚ ʛʦʨʥʦʛʦ, ʦʙʦʛʘʪʠʪʝʣʴʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʢʫʯʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʚ ʚʠʜʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ ʩ ʥʠʟʢʠʤʠ 

ʩʦʜʝʨʞʘʥʠʷʤʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. ʏʘʩʪʴ ʪʘʢʠʭ ʦʪʭʦʜʦʚ, ʟʘʩʢʣʘʜʠʨʦʚʘʥʥʳʭ ʚ 

ʨʘʟʥʳʭ ʨʦʜʘ ʦʪʚʘʣʘʭ, ʫʞʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʦʛʫʪ ʩʯʠʪʘʪʴʩʷ ʧʦʣʥʦʮʝʥʥʳʤʠ 

ʪʝʭʥʦʛʝʥʥʳʤʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷʤʠ. ʆʙʲʸʤʳ ʪʘʢʠʭ ʦʪʭʦʜʦʚ ʠʟ ʛʦʜʘ ʚ ʛʦʜ 

ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʪʝʤʧʘʤʠ, ʢʦʪʦʨʳʝ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʷʚʣʷʶʪʩʷ 

ʘʢʪʫʘʣʴʥʳʤʠ ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ ʠʭ ʢ ʧʝʨʝʨʘʙʦʪʢʝ. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʨʘʟʨʘʙʦʪʢʘ ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʭʝʤ ʜʣʷ 

ʦʙʨʘʙʦʪʢʠ ʨʫʜʥʦ-ʧʦʨʦʜʥʳʭ ʪʝʭʥʦʛʝʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʨʷʜ ʥʘʫʯʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʨʘʙʦʪ ʧʦʩʚʷʰʝʥʳ ʨʘʟʨʘʙʦʪʢʝ ʪʝʭʥʦʛʝʥʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʤʠʥʝʨʘʣʥʦʛʦ ʩʳʨʴʷ 

ʭʚʦʩʪʦʚ ʦʙʦʛʘʱʝʥʠʷ, ʨʫʜʥʳʭ ʩʢʣʘʜʦʚ ʠ ʦʪʚʘʣʦʚ [1]. 

ʇʦʜʫʩʪʫʧʥʘʷ ʦʪʨʘʙʦʪʢʘ ʩʢʣʘʜʘ ʬʨʦʥʪʘʣʴʥʳʤʠ ʧʦʛʨʫʟʯʠʢʘʤʠ ʪʠʧʘ ʉɸʊ 992 

ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʤʦʙʠʣʴʥʳʤʠ ʧʣʘʩʪʠʥʯʘʪʳʤʠ ʧʠʪʘʪʝʣʷʤʠ ʇʇʄ-2000 ʠʣʠ MAF-200 

(ʨʠʩ. 1). ʈʘʙʦʪʘ ʩʠʩʪʝʤʳ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʦʧʝʨʘʮʠʡ: 

1. ʌʨʦʥʪʘʣʴʥʳʡ ʧʦʛʨʫʟʯʠʢ ʚʝʜʸʪ ʧʦʛʨʫʟʢʫ ʨʫʜʳ ʥʘ ʤʦʙʠʣʴʥʳʡ 

ʧʣʘʩʪʠʥʯʘʪʳʡ ʧʠʪʘʪʝʣʴ ʇʇʄ-2000 ʠʣʠ MAF-200; 

2. ʄʦʙʠʣʴʥʳʡ ʧʣʘʩʪʠʥʯʘʪʳʡ ʧʠʪʘʪʝʣʴ ʇʇʄ-2000 ʠʣʠ MAF-200 [2] 

ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʨʠʸʤ ʠ ʟʘʛʨʫʟʢʫ ʨʫʜʳ ʥʘ ʧʝʨʝʜʚʠʞʥʳʝ ʩʘʤʦʭʦʜʥʳʝ ʧʝʨʝʛʨʫʞʘʪʝʣʠ, 

ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʠʝ ʨʫʜʫ ʜʦ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʢʦʥʚʝʡʝʨʘ, ʜʘʣʝʝ ʜʦ 

ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʛʦ ʢʦʤʧʣʝʢʩʘ.  

ʆʪʨʘʙʦʪʢʘ ʟʘʙʦʷ ʩʢʣʘʜʘ ʬʨʦʥʪʘʣʴʥʳʤʠ ʧʦʛʨʫʟʯʠʢʘʤʠ ʪʠʧʘ ʉɸʊ 992 ʠʣʠ 

ʘʥʘʣʦʛʘ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʤʦʙʠʣʴʥʳʤʠ ʧʣʘʩʪʠʥʯʘʪʳʤʠ ʧʠʪʘʪʝʣʷʤʠ ʇʇʄ-2000 ʠʣʠ 

MAF-200 ʩ ʥʘʢʣʦʥʥʳʤʠ ʩʨʝʟʘʤʠ ʙʫʣʴʜʦʟʝʨʘʤʠ ʉɸʊ-D10 (ʨʠʩ. 2). ʈʘʙʦʪʘ ʩʠʩʪʝʤʳ 

ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʦʧʝʨʘʮʠʡ: 

ʙʫʣʴʜʦʟʝʨ ʧʝʨʝʤʝʱʘʝʪ ʨʫʜʫ ʥʘ ʨʘʙʦʯʠʡ ʛʦʨʠʟʦʥʪ ʩʚʝʨʭʫ ʚʥʠʟ ʧʦ ʦʪʢʦʩʫ 

ʟʘʙʦʷ; 

ʬʨʦʥʪʘʣʴʥʳʡ ʧʦʛʨʫʟʯʠʢ ʚʝʜʸʪ ʧʦʛʨʫʟʢʫ ʨʫʜʳ ʥʘ ʤʦʙʠʣʴʥʳʡ ʧʣʘʩʪʠʥʯʘʪʳʡ 

ʧʠʪʘʪʝʣʴ ʇʇʄ-2000 ʠʣʠ MAF-200, ʢʦʪʦʨʳʡ ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʨʠʸʤ ʠ ʟʘʛʨʫʟʢʫ ʨʫʜʳ 
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ɻʝʦʣʦʛʠʷ, ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚ ʠ ʧʨʠʤʝʥʷʝʤʦʛʦ ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 
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ʥʘ ʧʝʨʝʜʚʠʞʥʳʝ ʩʘʤʦʭʦʜʥʳʝ ʧʝʨʝʛʨʫʞʘʪʝʣʠ, ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʠʝ ʨʫʜʫ ʜʦ 

ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʢʦʥʚʝʡʝʨʘ, ʜʘʣʝʝ ʜʦ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʛʦ ʢʦʤʧʣʝʢʩʘ. 

 
ʈʠʩ. 1. ʇʦʜʫʩʪʫʧʥʘʷ ʦʪʨʘʙʦʪʢʘ ʟʘʙʦʷ ʩʢʣʘʜʘ ʬʨʦʥʪʘʣʴʥʳʤʠ ʧʦʛʨʫʟʯʠʢʘʤʠ 

ʪʠʧʘ ʉɸʊ 992 ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʤʦʙʠʣʴʥʳʤʠ ʧʣʘʩʪʠʥʯʘʪʳʤʠ ʧʠʪʘʪʝʣʷʤʠ 

ʇʇʄ-2000 ʠʣʠ MAF -200 

 

 
ʈʠʩ. 2. ʆʪʨʘʙʦʪʢʘ ʟʘʙʦʷ ʩʢʣʘʜʘ ʬʨʦʥʪʘʣʴʥʳʤʠ ʧʦʛʨʫʟʯʠʢʘʤʠ ʪʠʧʘ 

ʉɸʊ 992 ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʤʦʙʠʣʴʥʳʤʠ ʧʣʘʩʪʠʥʯʘʪʳʤʠ ʧʠʪʘʪʝʣʷʤʠ ʇʇʄ-

2000 ʠʣʠ MAF -200 ʩ ʥʘʢʣʦʥʥʳʤʠ ʩʨʝʟʘʤʠ ʙʫʣʴʜʦʟʝʨʘʤʠ ʉɸʊ-D10 

 

ɺʦ ʚʩʝʭ ʧʨʝʜʣʦʞʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʭʝʤʘʭ ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʛʦʣ ʦʪʢʦʩʘ 

ʧʨʠ ʜʚʠʞʝʥʠʠ ʙʫʣʴʜʦʟʝʨʘ ʩʚʝʨʭʫ ʚʥʠʟ ʩ ʛʨʫʟʦʤ ʥʘ ʣʝʤʝʭʝ ʚʧʝʨʸʜ ʧʨʠʥʷʪ ʨʘʚʥʳʤ 

ʥʝ ʙʦʣʝʝ 25Á ʦʪʥʦʩʠʪʝʣʴʥʦ ʢ ʛʦʨʠʟʦʥʪʘʣʠ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʪʝʭʥʦʣʦʛʠʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʭʝʤ ʦʪʨʘʙʦʪʢʠ ʨʫʜʥʦ-

ʧʦʨʦʜʥʳʭ ʪʝʭʥʦʛʝʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʜʣʷ ʫʩʣʦʚʠʡ ɸʆ çʅɻʄʂè ʦʧʠʨʘʣʠʩʴ ʥʘ 

ʩʣʝʜʫʶʱʠʝ ʣʠʪʝʨʘʪʫʨʥʳʝ ʠʩʪʦʯʥʠʢʠ. 

ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʩʭʝʤʳ ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʠʟʚʣʝʯʝʥʠʠ 

ʧʦʣʝʟʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠʟ ʪʝʭʥʦʛʝʥʥʳʭ ʦʪʭʦʜʦʚ. 

ʇʨʦʚʝʜʸʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦʜʪʚʝʨʜʠʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʩʥʠʞʝʥʠʷ ʟʘʪʨʘʪ ʥʘ 

ʧʝʨʝʨʘʙʦʪʢʫ ʠ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ. 

ɼʣʷ ʩʝʣʝʢʪʠʚʥʦʡ ʠ ʚʘʣʦʚʦʡ ʚʳʝʤʢʠ ʥʘ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʘʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʭʝʤ ʧʨʝʜʣʦʞʝʥʘ ʪʝʭʥʦʣʦʛʠʷ ʦʪʨʘʙʦʪʢʠ ʨʫʜʦ-ʧʦʨʦʜʥʳʭ 

ʪʝʭʥʦʛʝʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ. ʈʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʠʢʠ ʨʘʩʯʸʪʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʭʝʤ ʦʪʨʘʙʦʪʢʠ ʨʫʜʥʦ-ʧʦʨʦʜʥʳʭ ʪʝʭʥʦʛʝʥʥʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ ʧʨʠ ʧʦʜʫʩʪʫʧʥʦʡ ʦʪʨʘʙʦʪʢʝ ʠ ʥʘ ʚʩʶ ʚʳʩʦʪʫ ʩ ʥʘʢʣʦʥʥʳʤʠ 

ʙʫʣʴʜʦʟʝʨʥʳʤʠ ʩʨʝʟʘʤʠ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ʉʈɸɺʅɽʅʀɽ ɼɸʅʅʓʍ ʈɸɿɺɽɼʂʀ ʀ ʈɸɿʈɸɹʆʊʂʀ, ʀɿʋʏɽʅʀɽ 

ʇʈʀʏʀʅ ɺʓʗɺʃɽʅʅʓʍ ʈɸʉʍʆɾɼɽʅʀʁ 

 

ʆʯʠʣʦʚ ʐ.ʍ. 

 

ɻʋ çʀʥʩʪʠʪʫʪ ʤʠʥʝʨʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚè 

(ochilovshaxrux2408@gmail.com) 

 

ʆʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʧʨʦʤʳʰʣʝʥʥʦʝ ʦʩʚʦʝʥʠʝ ʨʘʟʚʝʜʘʥʥʳʭ 

ʟʘʧʘʩʦʚ, ʷʚʣʷʝʪʩʷ ʥʘʜʝʞʥʦʩʪʴ ʟʘʧʘʩʦʚ. ʅʘ ʦʩʥʦʚʝ ʟʘʧʘʩʦʚ ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʧʨʝʜʧʨʠʷʪʠʡ ʜʣʷ ʙʫʜʫʱʝʡ ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ʉʨʘʚʥʝʥʠʝ 

ʨʘʟʚʝʜʦʯʥʳʭ ʠ ʜʦʙʳʯʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʪʩʷ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ ʠʭ 

ʩʭʦʜʠʤʦʩʪʠ, ʚʳʷʚʣʝʥʠʷ ʧʨʠʯʠʥ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʘʩʭʦʞʜʝʥʠʡ ʠ ʧʨʠʥʷʪʠʷ ʤʝʨ ʧʦ 

ʠʭ ʫʩʪʨʘʥʝʥʠʶ [1, 2]. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʟʘʧʘʩʳ, ʚʳʷʚʣʝʥʥʳʝ ʠ ʧʦʜʪʚʝʨʞʜʝʥʥʳʝ ʚ ʭʦʜʝ 

ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ, ʤʦʛʫʪ ʙʳʪʴ ʥʝʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳ ʟʘʧʘʩʘʤ, ʚʳʷʚʣʝʥʥʳʤ 

ʚ ʭʦʜʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʨʘʟʚʝʜʢʠ. ɺʳʷʚʣʝʥʳ 3 ʬʘʢʪʦʨʘ, ʚʳʟʳʚʘʶʱʠʝ 

ʥʝʧʦʜʪʚʝʨʞʜʝʥʠʝ ʟʘʧʘʩʦʚ: 1) ʛʝʦʣʦʛʠʯʝʩʢʠʡ; 2) ʤʝʪʦʜʠʯʝʩʢʠʡ; 3) ʪʝʭʥʠʯʝʩʢʠʡ. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʥʝ ʜʦʢʘʟʘʥʳ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʤʦʨʬʦʣʦʛʠʠ ʨʫʜʥʳʭ ʪʝʣ, ʩʪʝʧʝʥʠ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʫʜʥʳʭ ʪʝʣ ʚ ʩʪʨʫʢʪʫʨʝ, ʢʦʥʪʨʦʣʠʨʫʶʱʝʡ ʦʨʫʜʝʥʝʥʠʝ, ʠ 

ʚʥʫʪʨʝʥʥʝʤ ʩʪʨʦʝʥʠʠ ʨʫʜʥʦʛʦ ʪʝʣʘ. ʉʨʝʜʠ ʤʝʪʦʜʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ 

ʜʦʩʪʦʚʝʨʥʫʶ ʦʮʝʥʢʫ ʟʘʧʘʩʦʚ ʚʣʠʷʶʪ: ʧʣʦʪʥʦʩʪʴ ʠ ʬʦʨʤʘ ʨʘʟʚʝʜʦʯʥʦʡ ʩʝʪʠ, ʩʧʦʩʦʙ 

ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʯʝʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ - ʨʘʩʯʝʪ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʤʦʱʥʦʩʪʠ ʠ 

ʩʦʜʝʨʞʘʥʠʷ ʧʦʣʝʟʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʉʨʝʜʠ ʪʝʭʥʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʜʦʩʪʦʚʝʨʥʫʶ 

ʦʮʝʥʢʫ ʟʘʧʘʩʦʚ ʚʣʠʷʶʪ: ʩʧʦʩʦʙ ʦʪʙʦʨʘ ʧʨʦʙ, ʘʥʘʣʠʟ ʧʨʦʙ, ʠʭ ʥʘʜʝʞʥʦʩʪʴ, 

ʠʩʢʨʠʚʣʝʥʠʝ ʩʢʚʘʞʠʥ ʠ ʧʦʛʨʝʰʥʦʩʪʠ ʧʨʦʭʦʜʢʠ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ [3, 4]. 

ʆʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ, ʚʳʟʳʚʘʶʱʠʤ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ, ̫ ʚʣʷʝʪʩʷ ʛʝʦʣʦʛʠʯʝʩʢʠʡ 

ʬʘʢʪʦʨ. ʇʨʠ ʵʪʦʤ ʤʦʨʬʦʣʦʛʠʷ ʨʫʜʥʳʭ ʪʝʣ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʘʩʧʝʢʪʦʚ, 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʚʝʜʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ʄʦʨʬʦʣʦʛʠʷ ʨʫʜʥʦʛʦ 

ʪʝʣʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʝʪ ʤʥʦʛʠʝ ʧʘʨʘʤʝʪʨʳ ʧʦʩʣʝʜʫʶʱʝʡ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ; ʚ ʯʘʩʪʥʦʩʪʠ, ʦʪ ʥʝʝ ʟʘʚʠʩʷʪ ʧʦʪʝʨʠ ʠ ʨʘʟʫʙʦʞʠʚʘʥʠʝ ʨʫʜ, ʚʳʙʦʨ 

ʩʠʩʪʝʤ ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ. ʅʘ ʧʨʠʤʝʨʝ ʨʫʜʥʦʛʦ ʪʝʣʘ 

ˉ10 ʨʘʩʩʤʦʪʨʠʤ ʧʨʠʯʠʥʳ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʧʨʠ ʧʦʜʩʯʝʪʝ ʟʘʧʘʩʦʚ. 

ʈʫʜʥʦʝ ʪʝʣʦ ˉ10 ʩʦʩʪʦʠʪ ʚʩʝʛʦ ʠʟ 3 ʙʣʦʢʦʚ, ʠʟ ʢʦʪʦʨʳʭ ʚʩʝ 3 ʦʪʥʦʩʷʪʩʷ ʢ 

ʙʘʣʘʥʩʦʚʳʤ ʟʘʧʘʩʘʤ ʢʘʪʝʛʦʨʠʠ ʉ1. ɿʘʧʘʩʳ ʨʫʜʥʦʛʦ ʪʝʣʘ ̄ 10 ʙʳʣʠ ʧʦʜʩʯʠʪʘʥʳ ʥʘ 
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ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʨʘʟʚʝʜʢʠ ʧʦ ʚʩʝʤ ʙʣʦʢʘʤ. ʇʨʦʙʳ ʩ ʚʳʩʦʢʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʙʳʣʠ ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʀ.ɼ. ʂʦʛʘʥʘ 

(1971).[1,3] 

ɹʣʦʢʠ 10-4-ʉ1, 10-5-ʉ1, 10-6-ʉ1 ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ ʧʦʜʟʝʤʥʳʤ ʩʧʦʩʦʙʦʤ. 

ʇʦʜʪʚʝʨʜʠʣʠʩʴ ʟʘʧʘʩʳ ʙʣʦʢʘ 10-5-ʉ1. ɺʳʷʚʣʝʥʥʳʝ ʟʘʧʘʩʳ ʚ ʙʣʦʢʘʭ 10-4-ʉ1 ʠ 10-

6-ʉ1 ʥʝ ʧʦʜʪʚʝʨʜʠʣʠʩʴ. ʀʟʤʝʥʯʠʚʦʩʪʴ ʩʨʝʜʥʝʡ ʤʦʱʥʦʩʪʠ ʧʦ ʨʫʜʥʦʤʫ ʪʝʣʫ ˉ10 

ʢʦʣʝʙʣʝʪʩʷ ʦʪ -24,4% ʜʦ 36,2%. ʉʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʟʦʣʦʪʘ ʚʘʨʴʠʨʫʝʪ ʦʪ -6,2% ʜʦ 

19,2%. ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʥʝʧʦʜʪʚʝʨʞʜʝʥʥʳʤʠ ʟʘʧʘʩʘʤʠ ʩʦʩʪʘʚʣʷʝʪ ʦʪ -48,5% ʜʦ -

36,2%. ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʥʝʧʦʜʪʚʝʨʞʜʝʥʠʷ ʟʘʧʘʩʦʚ ʷʚʣʷʝʪʩʷ ʥʝʨʘʚʥʦʤʝʨʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʦʣʦʪʘ ʚ ʨʫʜʝ ʠ ʠʟʤʝʥʯʠʚʦʩʪʴ ʩʨʝʜʥʝʡ ʤʦʱʥʦʩʪʠ. 

  
ʈʠʩ. 1. ʈʘʟʨʝʟ, ʩʦʩʪʘʚʣʝʥʥʳʡ ʥʘ 

ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʨʘʟʚʝʜʢʠ ʠ ʜʦʙʳʯʠ ʧʦ 

ʙʣʦʢʫ 10-4-ʉ1 

ʈʠʩ. 2. ʈʘʟʨʝʟ, ʩʦʩʪʘʚʣʝʥʥʳʡ ʥʘ 

ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʨʘʟʚʝʜʢʠ ʠ ʜʦʙʳʯʠ 

ʧʦ ʙʣʦʢʫ 10-6-ʉ1 

 

ʅʘ ʨʘʟʨʝʟʝ, ʩʦʩʪʘʚʣʝʥʥʦʤ ʧʦ ʜʘʥʥʳʤ ʨʘʟʚʝʜʢʠ ʠ ʜʦʙʳʯʠ ʧʦ ʙʣʦʢʫ 10-4-ʉ1 

ʨʫʜʥʦʛʦ ʪʝʣʘ 10, ʚʠʜʥʦ, ʯʪʦ ʤʦʱʥʦʩʪʴ ʨʫʜʥʦʛʦ ʪʝʣʘ ʫʤʝʥʴʰʠʣʘʩʴ ʠʟ-ʟʘ 

ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʟʣʦʤʘ, ʧʨʦʭʦʜʷʱʝʛʦ ʧʘʨʘʣʣʝʣʴʥʦ ʨʫʜʥʦʤʫ ʪʝʣʫ. ʇʦʵʪʦʤʫ 

ʠʟʤʝʥʯʠʚʦʩʪʴ ʩʨʝʜʥʝʡ ʤʦʱʥʦʩʪʠ ʙʣʦʢʘ 10-4-ʉ1 ʨʫʜʥʦʛʦ ʪʝʣʘ 10 ʩʦʩʪʘʚʣʷʝʪ -

36,2%. ʀʟʤʝʥʯʠʚʦʩʪʴ ʩʨʝʜʥʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʟʦʣʦʪʘ ʜʦʩʪʠʛʣʘ ʨʘʟʥʠʮʳ ʚ 19,2%. 

(ʨʠʩ.1) ʇʦ ʙʣʦʢʫ 10-6-C1 ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʧʨʠʚʝʣʠ ʢ ʠʟʤʝʥʝʥʠʶ ʤʦʱʥʦʩʪʠ 

ʨʫʜʥʦʛʦ ʪʝʣʘ ʥʘ 24,4%. ʀʟʤʝʥʯʠʚʦʩʪʴ ʩʨʝʜʥʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʟʦʣʦʪʘ ʚʘʨʴʠʨʦʚʘʣʘ ʜʦ 

19,2%. (ʨʠʩ.2) ʇʦ ʙʣʦʢʫ 10-4-ʉ1 ʦʪʤʝʯʝʥʘ ʨʘʟʥʠʮʘ ʚ ʫʪʚʝʨʞʜʝʥʥʦʤ ʟʘʧʘʩʝ ʥʘ -

33,4%, ʧʦ ʙʣʦʢʫ 10-6-ʉ1 - ʥʘ 25,2%. 
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ʀʅʅʆɺɸʎʀʆʅʅʓɽ ʇʆɼʍʆɼʓ ʂ ʉʆɿɼɸʅʀʖ 

ʀʅʊɽɻʈʀʈʆɺɸʅʅʓʍ ʈɽʉʋʈʉʆʉɹɽʈɽɻɸʖʑʀʍ ʊɽʍʅʆʃʆɻʀʁ 

ɻʆʈʅʆɻʆ ʇʈʆʀɿɺʆɼʉʊɺɸ 

 

ɸʪʨʫʰʢʝʚʠʯ ɺ.ɸ., ʂʨʘʚʮʦʚ ɸ. ɸ. 

 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʥʘʫʢʠ 

çʀʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʩʚʦʝʥʠʷ ʥʝʜʨ ʠʤ. ʘʢʘʜʝʤʠʢʘ 

ʅ.ɺ.ʄʝʣʴʥʠʢʦʚʘè ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ 

 

ɼʦʙʳʯʘ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩ ʠʭ 

ʧʝʨʝʨʘʙʦʪʢʦʡ ʠ ʦʙʦʛʘʱʝʥʠʝʤ, ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʦʩʪʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʦʙʝʩʧʝʯʠʚʘʷ ʧʦʚʳʰʝʥʠʝ 

ʢʘʯʝʩʪʚʘ ʠ ʨʘʩʰʠʨʝʥʠʝ ʘʩʩʦʨʪʠʤʝʥʪʘ ʧʨʦʜʫʢʮʠʠ. ɺ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʵʪʦ 

ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʫʛʣʝʜʦʙʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʛʜʝ 

ʫʢʘʟʘʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʭʦʨʦʰʦ ʩʦʯʝʪʘʝʪʩʷ ʩ ʧʦʚʳʰʝʥʠʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʯʠʩʪʦʪʳ ʛʦʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ [1]. ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʚ 

ʈʦʩʩʠʠ ʧʨʦʚʝʜʝʥʘ ʤʘʩʰʪʘʙʥʘʷ ʨʘʙʦʪʘ ʧʦ ʤʦʜʝʣʠʨʦʚʘʥʠʶ, ʩʦʟʜʘʥʠʶ, 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʘʧʨʦʙʘʮʠʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʛʝʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ ʦʪʢʨʳʪʦʡ, ʧʦʜʟʝʤʥʦʡ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʜʦʙʳʯʠ ʫʛʣʷ ʩ ʝʛʦ ʧʦʧʫʪʥʦʡ 

ʧʝʨʝʨʘʙʦʪʢʦʡ ʠ ʦʙʦʛʘʱʝʥʠʝʤ [2].  

ʅʘʢʦʧʣʝʥʥʳʡ ʦʧʳʪ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʦʩʤʳʩʣʠʪʴ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ 

ʨʘʟʚʠʪʠʷ ʫʛʣʝʜʦʙʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʚʝʢʪʦʨʝ ʙʦʣʝʝ ʧʦʣʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ 

ʩʚʦʝʡ ʧʨʦʜʫʢʮʠʠ.  

ɼʣʷ ʦʪʢʨʳʪʳʭ ʛʦʨʥʳʭ ʨʘʙʦʪ, ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʨʘʟʨʝʟʦʚ, 

ʧʨʝʜʣʘʛʘʶʪʩʷ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʝ 

ʢʦʤʧʣʝʢʩʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ 

ʫʛʦʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ: ʩʥʠʞʝʥʠʝ ʟʦʣʴʥʦʩʪʠ, ʧʫʪʝʤ çʩʙʝʨʝʛʘʶʱʝʛʦ ʢʨʫʧʥʫʶ 

ʬʨʘʢʮʠʶè ʜʨʦʙʣʝʥʠʷ ʫʛʣʷ ʩ ʧʦʧʫʪʥʳʭ ʫʜʘʣʝʥʠʝʤ ʠ ʫʪʠʣʠʟʘʮʠʝʡ ʚ ʦʪʢʨʳʪʳʭ 

ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʢʘʭ ʢʨʫʧʥʦʡ ʧʦʨʦʜʳ; ʩʥʠʞʝʥʠʝ ʚʣʘʞʥʦʩʪʠ; ʧʦʚʳʰʝʥʠʝ çʯʠʩʪʦʪʳè 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦ ʢʨʫʧʥʦʩʪʠ; ʫʧʨʦʱʝʥʠʝ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʭʝʤ ʩʢʣʘʜʠʨʦʚʘʥʠʷ ʠ 

ʦʪʛʨʫʟʢʠ ʫʛʣʷ. ɺ ʫʩʣʦʚʠʷʭ ʤʘʩʩʦʚʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠ ʨʘʟʚʠʪʠʷ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʢʦʥʚʝʡʝʨʠʟʘʮʠʠ ʪʨʘʥʩʧʦʨʪʘ, ʧʨʝʜʣʘʛʘʝʤʳʝ 



ɻʝʦʣʦʛʠʷ, ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚ ʠ ʧʨʠʤʝʥʷʝʤʦʛʦ ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 
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ʥʘʤʠ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʝ ʢʦʤʧʣʝʢʩʳ ʤʦʛʫʪ ʛʠʙʢʦ ʚʩʪʨʘʠʚʘʪʴʩʷ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ 

ʠ ʣʦʛʠʩʪʠʯʝʩʢʫʶ ʮʝʧʦʯʢʠ ʨʘʟʨʝʟʦʚ ʠ ʙʳʩʪʨʦ ʧʝʨʝʩʪʨʘʠʚʘʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʠʟʤʝʥʝʥʠʝʤ ʢʦʥʲʶʥʢʪʫʨʳ ʠ ʪʨʝʙʦʚʘʥʠʡ ʨʳʥʢʘ.  

ɺ ʦʙʣʘʩʪʠ ʧʦʜʟʝʤʥʦʡ ʫʛʣʝʜʦʙʳʯʠ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʚʥʝʜʨʝʥʳ ʥʘ ʨʷʜʝ ʦʙʲʝʢʪʦʚ 

ʫʥʠʢʘʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʝʣʝʢʪʠʚʥʦʡ ʛʠʜʨʦʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠ 

ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʩ ʚʳʜʘʯʝʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʦʙʦʛʘʱʝʥʥʦʛʦ ʫʛʣʷ ʠ ʫʪʠʣʠʟʘʮʠʝʡ 

ʚʳʩʦʢʦʟʦʣʴʥʳʭ ʬʨʘʢʮʠʡ ʚ ʚʳʨʘʙʦʪʘʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʰʘʭʪ [3,4]. ʇʨʠʤʝʥʝʥʠʝ 

ʤʝʭʘʥʦʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʚʳʝʤʢʠ ʠ ʛʠʜʨʦʪʨʘʥʩʧʦʨʪʘ ʫʛʣʷ ʤʠʥʠʤʠʟʠʨʫʝʪ 

ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʰʘʭʪʥʳʭ ʢʘʪʘʩʪʨʦʬ, ʚʳʟʚʘʥʥʳʭ ʚʟʨʳʚʦʤ ʧʳʣʝ-

ʤʝʪʘʥʦʚʦʟʜʫʰʥʦʡ ʩʤʝʩʠ, ʠ ʥʝ ʪʨʝʙʫʶʪ ʩʣʦʞʥʳʭ ʠ, ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠʢʘ, ʥʝ 

ʚʩʝʛʜʘ - ʥʝʥʘʜʝʞʥʳʭ ʩʠʩʪʝʤ ʧʳʣʝʛʘʟʦʚʦʛʦ ʢʦʥʪʨʦʣʷ [5]. 

ʅʘʢʦʧʣʝʥʥʳʡ ʦʧʳʪ ʨʘʟʨʘʙʦʪʢʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʜʣʷ ʦʪʢʨʳʪʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʨʘʙʦʪ ʤʦʞʝʪ 

ʙʳʪʴ ʚʦʩʪʨʝʙʦʚʘʥ ʜʣʷ ʢʦʥʮʝʧʪʫʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʨʘʟʨʘʙʦʪʢʠ 

ʫʛʣʷ. ɺʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʪʦʛʦ ʧʦʜʭʦʜʘ ʧʦʜʪʚʝʨʞʜʝʥʘ ʚʥʝʜʨʝʥʠʝʤ ʥʘ 

ʥʝʩʢʦʣʴʢʠʭ ʛʦʨʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʂʫʟʙʘʩʩʘ ʧʨʠ ʜʦʨʘʙʦʪʢʝ ʧʨʠʢʦʥʪʫʨʥʳʭ ʟʘʧʘʩʦʚ 

ʨʘʟʨʝʟʦʚ. ʅʦ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʩ ʛʦʨʘʟʜʦ ʙʦʣʴʰʠʤ ʵʬʬʝʢʪʦʤ ʜʘʥʥʳʝ ʠʥʥʦʚʘʮʠʠ 

ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʜʠʩʪʘʥʮʠʦʥʥʦ ʫʧʨʘʚʣʷʝʤʳʭ ʠ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʧʨʦʦʙʨʘʟʦʤ ʢʦʪʦʨʳʭ ʤʦʞʝʪ 

ʧʦʩʣʫʞʠʪʴ ʪʝʭʥʦʣʦʛʠʷ HIGHWALL.  ʇʨʠ ʚʩʝʡ ʩʚʦʝʡ ʧʦʧʫʣʷʨʥʦʩʪʠ ʚ ʨʷʜʝ ʩʪʨʘʥ 

ʦʥʘ ʠʤʝʝʪ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ: ʦʛʨʘʥʠʯʝʥʥʘʷ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ, ʦʪʩʫʪʩʪʚʠʝ 

ʛʠʙʢʦʩʪʠ, ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʫʛʦʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʩʣʦʞʥʦʩʪʴ 

ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʫʛʣʷ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʳʨʘʙʦʪʦʢ, ʦʪʩʫʪʩʪʚʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʩʝʣʝʢʪʠʚʥʦʡ ʚʳʝʤʢʠ ʠ ʫʪʠʣʠʟʘʮʠʠ ʧʦʨʦʜ ʚ ʚʳʨʘʙʦʪʘʥʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ. ʕʪʠ ʚʦʧʨʦʩʳ ʤʦʛʫʪ ʙʳʪʴ ʫʩʧʝʰʥʦ ʨʝʰʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʠ ʧʨʝʜʣʘʛʘʝʤʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ ʧʦ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʶ 

ʘʜʘʧʪʠʚʥʳʭ, ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʠ ʙʝʟʦʧʘʩʥʳʭ ʛʝʦʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ.  
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ʕʢʩʧʣʫʘʪʘʮʠʷ ʪʷʞʸʣʦʡ ʢʘʨʴʝʨʥʦʡ ʪʝʭʥʠʢʠ ʚ ʫʩʣʦʚʠʷʭ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ï 

ʦʜʥʘ ʠʟ ʢʣʶʯʝʚʳʭ ʟʘʜʘʯ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ ʦʪʨʘʩʣʠ. ɺ ʨʝʛʠʦʥʘʭ 

ʩ ʨʝʟʢʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤ ʢʣʠʤʘʪʦʤ, ʵʬʬʝʢʪʠʚʥʘʷ ʨʘʙʦʪʘ ʩʠʩʪʝʤʳ ʦʭʣʘʞʜʝʥʠʷ ʠ 

ʦʪʦʧʣʝʥʠʷ ʩʘʤʦʩʚʘʣʦʚ ʩʪʘʥʦʚʠʪʩʷ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦʡ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʨʝʟʢʦʛʦ ʩʥʠʞʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʦʭʣʘʞʜʘʶʱʝʡ 

ʞʠʜʢʦʩʪʠ (ʆɾ) ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʠ ʧʨʝʜʣʘʛʘʶʪʩʷ ʧʫʪʠ ʝ y

ʨʝʰʝʥʠʷ. 

ʆʙʝʩʧʝʯʝʥʠʝ ʫʩʪʦʡʯʠʚʦʛʦ ʧʨʦʛʨʝʚʘ ʜʚʠʛʘʪʝʣʷ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʨʘʙʦʯʝʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʆɾ ʚ ʫʩʣʦʚʠʷʭ ʦʩʪʘʥʦʚʦʢ ʘʚʪʦʩʘʤʦʩʚʘʣʘ ʠ ʤʘʣʳʭ ʥʘʛʨʫʟʦʢ ʥʘ 

ʜʚʠʛʘʪʝʣʴ. 

ʇʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʘʤʦʩʚʘʣʘ ʚ ʟʠʤʥʝʝ ʚʨʝʤʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʧʦʨʷʜʢʘ ï30 ÁC, ʥʘʙʣʶʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʆɾ 

ʜʚʠʛʘʪʝʣʷ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʦʩʣʝ 15 ʤʠʥʫʪ ʨʘʙʦʪʳ ʥʘ ʭʦʣʦʩʪʦʤ ʭʦʜʫ ʠʣʠ ʧʨʠ 

ʜʚʠʞʝʥʠʠ ʙʝʟ ʥʘʛʨʫʟʢʠ, ʪʝʤʧʝʨʘʪʫʨʘ ʆɾ ʩʥʠʞʘʝʪʩʷ ʩ +86 ÁC ʜʦ +46 ÁC. 

ʊʘʢʦʝ ʩʥʠʞʝʥʠʝ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʰʪʘʪʥʦʛʦ 

ʦʪʦʧʣʝʥʠʷ ʢʘʙʠʥʳ, ʨʘʙʦʪʘʶʱʝʛʦ ʦʪ ʩʠʩʪʝʤʳ ʦʭʣʘʞʜʝʥʠʷ ʜʚʠʛʘʪʝʣʷ, ʯʪʦ ʥʝ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʦʤʬʦʨʪʥʳʝ ʫʩʣʦʚʠʷ ʪʨʫʜʘ ʜʣʷ ʦʧʝʨʘʪʦʨʘ. 

ɸʥʘʣʠʟ ʧʨʠʯʠʥ 

ʇʨʦʚʝʜʸʥʥʳʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʠʣ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʚʦʟʤʦʞʥʳʝ ʧʨʠʯʠʥʳ 

ʧʝʨʝʦʭʣʘʞʜʝʥʠʷ: 

1. ʀʟʙʳʪʦʯʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤʳ ʦʭʣʘʞʜʝʥʠʷ, ʨʘʩʩʯʠʪʘʥʥʦʡ ʥʘ 

ʨʘʙʦʪʫ ʜʚʠʛʘʪʝʣʷ ʧʨʠ ʧʦʣʥʦʡ ʥʘʛʨʫʟʢʝ. 

2. ʅʝʜʦʩʪʘʪʦʯʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʪʝʨʤʦʩʪʘʪʦʚ ï ʟʘʣʠʧʘʥʠʝ ʚ 

ʦʪʢʨʳʪʦʤ ʧʦʣʦʞʝʥʠʠ, ʥʝʢʦʨʨʝʢʪʥʘʷ ʨʝʛʫʣʠʨʦʚʢʘ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪʢʨʳʪʠʷ. 

3. ʅʠʟʢʘʷ ʪʝʧʣʦʚʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʜʚʠʛʘʪʝʣʴ ʧʨʠ ʨʘʙʦʪʝ ʥʘ ʭʦʣʦʩʪʦʤ ʭʦʜʫ, 

ʢʦʪʦʨʘʷ ʥʝ ʧʦʟʚʦʣʷʝʪ ʝʤʫ ʧʨʦʛʨʝʚʘʪʴʩʷ. 

4. ʇʣʦʭʘʷ ʪʝʧʣʦʠʟʦʣʷʮʠʷ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʭʦʣʦʜʥʦʛʦ ʢʦʥʪʫʨʘ. 

5. ɺʳʩʦʢʘʷ ʪʝʧʣʦʦʪʜʘʯʘ ʨʘʜʠʘʪʦʨʦʚ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʜʚʠʞʝʥʠʠ ʥʘ ʤʘʣʦʡ 

ʩʢʦʨʦʩʪʠ. 
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ʕʢʩʧʣʫʘʪʘʮʠʷ ʜʚʠʛʘʪʝʣʷ ʚ ʨʝʞʠʤʝ ʧʝʨʝʦʭʣʘʞʜʝʥʠʷ ʠʤʝʝʪ ʨʷʜ ʥʝʛʘʪʠʚʥʳʭ 

ʧʦʩʣʝʜʩʪʚʠʡ, ʪʘʢ, ʢʘʢ ʧʦʚʳʰʝʥʥʦʝ ʤʝʭʘʥʠʯʝʩʢʦʝ ʪʨʝʥʠʝ ʚ ʮʠʣʠʥʜʨʦ-ʧʦʨʰʥʝʚʦʡ 

ʛʨʫʧʧʝ (ʎʇɻ) ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʧʨʦʛʨʝʚʘ ʤʘʩʣʘ, ʧʨʦʠʩʭʦʜʠʪ ʥʝʧʦʣʥʦʝ 

ʩʛʦʨʘʥʠʝ ʪʦʧʣʠʚʘ, ʦʙʨʘʟʦʚʘʥʠʝ ʥʘʛʘʨʘ ʠ ʫʭʫʜʰʝʥʠʝ ɻ ʢʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, 

ʘ ʪʘʢʞʝ ʦʙʨʘʟʦʚʘʥʠʝ ʢʦʥʜʝʥʩʘʪʘ ʚ ʢʘʨʪʝʨʝ, ʧʨʠʚʦʜʷʱʝʝ ʢ ʧʦʷʚʣʝʥʠʶ ʢʠʩʣʦʪ ʠ 

ʢʦʨʨʦʟʠʠ ʚʥʫʪʨʝʥʥʠʭ ʵʣʝʤʝʥʪʦʚ. 

ɺʩʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʬʘʢʪʦʨʳ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʶʪ ʨʝʩʫʨʩ ʜʚʠʛʘʪʝʣʷ ʠ 

ʫʚʝʣʠʯʠʚʘʶʪ ʟʘʪʨʘʪʳ ʥʘ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʨʝʤʦʥʪ ʢʘʨʴʝʨʥʳʭ 

ʩʘʤʦʩʚʘʣʦʚ. 

ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʫʩʪʨʘʥʝʥʠʶ ʧʨʦʙʣʝʤʳ 

ʋʩʪʘʥʦʚʢʘ ʪʨʫʙʯʘʪʦʛʦ ʵʣʝʢʪʨʦʥʘʛʨʝʚʘʪʝʣʷ (ʊʕʅ).  

ʊɽʅ ʦʙʝʩʧʝʯʠʪ ʫʩʪʦʡʯʠʚʳʡ ʧʨʦʛʨʝʚ ʜʚʠʛʘʪʝʣʷ ʠ ʩʦʟʜʘʩʪ ʫʩʣʦʚʠʷ ʜʣʷ 

ʧʦʜʜʝʨʞʘʥʠʷ ʨʘʙʦʯʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʆɾ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ: 

ʙʳʩʪʨʳʡ ʠ ʨʘʚʥʦʤʝʨʥʳʡ ʧʨʦʛʨʝʚ ʆɾ; 

ʧʦʜʜʝʨʞʘʥʠʝ ʪʝʧʣʘ ʚ ʜʚʠʛʘʪʝʣʝ ʧʨʠ ʜʣʠʪʝʣʴʥʦʡ ʩʪʦʷʥʢʝ; 

ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʰʪʘʪʥʦʛʦ ʦʪʦʧʣʝʥʠʷ ʢʘʙʠʥʳ; 

ʩʥʠʞʝʥʠʝ ʠʟʥʦʩʘ ʜʚʠʛʘʪʝʣʷ ʟʘ ʩʯʸʪ çʪʸʧʣʦʛʦ ʧʫʩʢʘè. 

ʊʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ: 

ʄʦʱʥʦʩʪʴ ʊʕʅʘ: 2,6 ʢɺʪ (ʜʣʷ ʜʚʠʛʘʪʝʣʷ ʦʙʲʸʤʦʤ 65 ʣ); 

ʋʩʪʘʥʦʚʢʘ ʩ ʪʝʨʤʦʨʝʣʝ ʠ ʜʘʪʯʠʢʦʤ ʧʝʨʝʛʨʝʚʘ; 

ɺʦʟʤʦʞʥʦʩʪʴ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʚʥʝʰʥʝʤʫ ʠʩʪʦʯʥʠʢʫ ʧʠʪʘʥʠʷ (220 ɺ); 

 

 
 

ʈʠʩ. 1. ʆʙʱʠʡ ʚʠʜ ʊʕʅʘ 

 

ʇʨʦʙʣʝʤʘ ʧʝʨʝʦʭʣʘʞʜʝʥʠʷ ʆɾ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʪʨʝʙʫʝʪ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʧʦʜʭʦʜʘ ʢʘʢ ʥʘ ʪʝʭʥʠʯʝʩʢʦʤ, ʪʘʢ ʠ ʥʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʤ ʫʨʦʚʥʝ. ʄʦʜʝʨʥʠʟʘʮʠʷ 

ʩʠʩʪʝʤʳ ʦʭʣʘʞʜʝʥʠʷ, ʚʥʝʜʨʝʥʠʝ ʊʕʅʘ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʨʝʞʠʤʦʚ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʧʦʟʚʦʣʷʪ ʥʝ ʪʦʣʴʢʦ ʦʙʝʩʧʝʯʠʪʴ ʢʦʤʬʦʨʪʥʫʶ ʨʘʙʦʯʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʢʘʙʠʥʝ, ʥʦ ʠ 

ʧʨʦʜʣʠʪʴ ʨʝʩʫʨʩ ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʜʚʠʛʘʪʝʣʷ. 
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ʆɹɽʉʇɽʏɽʅʀɽ ʋʉʊʆʁʏʀɺʆʉʊʀ ɹʆʈʊʆɺ ʅɸ ʂɸʈʔɽʈɸʍ ʉ 

ɺʅɽɼʈɽʅʀɽʄ ʉʆɺʈɽʄɽʅʅʓʍ ʄɽʊʆɼʆɺ ʇʈʆɻʅʆɿʀʈʆɺɸʅʀʗ 

ɿʘʧʧʘʨʦʚ ʕ.ʐ., ɸʭʤʘʜʦʚ ʋ.ɸ. 

 

ɸʣʤʘʣʳʢʩʢʠʡ ʬʠʣʠʘʣ ʊʘʰʢʝʥʪʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʀʩʣʘʤʘ ʂʘʨʠʤʦʚʘ 

(emilezapparov2002@gmail.com), (akhmadovulugbek@gmail.com) 

 

ʅʘ ʢʘʨʴʝʨʘʭ ʦʙʝʩʧʝʯʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʦʨʪʦʚ ʠ ʫʩʪʫʧʦʚ ʠʤʝʝʪ 

ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʦʙʨʫʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʧʨʠʚʝʩʪʠ ʢ ʧʦʪʝʨʝ ʞʠʟʥʠ, ʧʦʚʨʝʞʜʝʥʠʶ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʩʨʳʚʫ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ. ɺ ʫʩʣʦʚʠʷʭ ʫʚʝʣʠʯʝʥʠʷ ʛʣʫʙʠʥʳ ʢʘʨʴʝʨʦʚ ʠ ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʳʭ 

ʤʝʪʦʜʦʚ ʜʦʙʳʯʠ ʧʨʦʙʣʝʤʳ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʪʘʥʦʚʷʪʩʷ ʚʩʸ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤʠ. 

ʅʘʨʫʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʠʚʦʜʷʪ ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʪʝʨʷʤ ʠʟ-

ʟʘ ʘʚʘʨʠʡ, ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ ʠ ʧʨʝʢʨʘʱʝʥʠʷ ʜʦʙʳʯʠ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʦʨʠʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʦʨʪʦʚ ʢʘʨʴʝʨʦʚ ʦʩʥʦʚʘʥʳ ʥʘ 

ʢʣʘʩʩʠʯʝʩʢʠʭ ʛʝʦʤʝʭʘʥʠʯʝʩʢʠʭ ʤʦʜʝʣʷʭ, ʦʜʥʘʢʦ ʩ ʨʘʟʚʠʪʠʝʤ ʛʦʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʫʪʦʯʥʝʥʠʠ ʠ ʜʦʨʘʙʦʪʢʝ ʵʪʠʭ ʤʦʜʝʣʝʡ ʩ ʫʯʸʪʦʤ 

ʩʧʝʮʠʬʠʢʠ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʨʘʟʨʘʙʦʪʢʠ ʠ ʠʟʤʝʥʝʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. ʕʪʦ 

ʪʨʝʙʫʝʪ ʧʝʨʝʩʤʦʪʨʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʦʜʭʦʜʦʚ, ʧʦʩʢʦʣʴʢʫ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʦʜʝʣʠ 

ʥʝ ʚʩʝʛʜʘ ʤʦʛʫʪ ʫʯʠʪʳʚʘʪʴ ʪʘʢʠʝ ʜʠʥʘʤʠʯʥʳʝ ʬʘʢʪʦʨʳ, ʢʘʢ ʠʟʤʝʥʝʥʠʝ ʚʣʘʞʥʦʩʪʠ, 

ʩʝʡʩʤʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠʣʠ ʚʣʠʷʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʛʦʨʥʳʡ 

ʤʘʩʩʠʚ. 

ʆʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʜʣʷ ʦʮʝʥʢʠ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʦʨʪʦʚ ʠ ʫʩʪʫʧʦʚ ʚ ʫʩʣʦʚʠʷʭ ʠʟʤʝʥʝʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʘ ʪʘʢʞʝ ʚʥʝʜʨʝʥʠʠ ɻ ʬʬʝʢʪʠʚʥʳʭ ʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ, 

ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʘʚʘʨʠʡʥʳʝ ʩʠʪʫʘʮʠʠ ʠ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ 

ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʙʦʪʥʠʢʦʚ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. 
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ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʦʨʪʦʚ ʠ ʫʩʪʫʧʦʚ ʚ ʢʘʨʴʝʨʘʭ ʩ ʫʯʸʪʦʤ ʥʦʚʳʭ ʛʦʨʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʟʤʝʥʝʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. ʕʪʦ ʙʫʜʝʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ 

ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʧʨʦʛʥʦʟʥʳʭ ʤʦʜʝʣʝʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʚʥʝʜʨʝʥʠʝ ʵʬʬʝʢʪʠʚʥʳʭ 

ʤʝʪʦʜʦʚ ʤʦʥʠʪʦʨʠʥʛʘ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʫʣʫʯʰʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʨʘʙʦʪʳ ʢʘʨʴʝʨʦʚ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

ʠʟʫʯʠʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʦʨʪʦʚ 

ʠ ʫʩʪʫʧʦʚ, ʦʧʨʝʜʝʣʠʪʴ ʠʭ ʦʛʨʘʥʠʯʝʥʠʷ ʠ ʦʙʣʘʩʪʠ ʜʣʷ ʫʣʫʯʰʝʥʠʷ; 

ʨʘʟʨʘʙʦʪʘʪʴ ʥʦʚʳʝ ʧʦʜʭʦʜʳ ʢ ʦʮʝʥʢʝ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ 

ʫʯʠʪʳʚʘʪʴ ʚʣʠʷʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʨʘʟʨʘʙʦʪʢʠ ʢʘʨʴʝʨʦʚ (ʥʘʧʨʠʤʝʨ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʳʭ ʤʘʰʠʥ, ʤʝʪʦʜʦʚ ʚʩʢʨʳʪʠʷ, ʛʣʫʙʦʢʠʭ ʩʢʚʘʞʠʥ); 

ʧʨʦʚʝʩʪʠ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʚʢʣʶʯʘʷ 

ʚʣʠʷʥʠʝ ʠʟʤʝʥʝʥʠʷ ʚʣʘʞʥʦʩʪʠ, ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘ 

ʛʦʨʥʳʡ ʤʘʩʩʠʚ; 

ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʚʥʝʜʨʠʪʴ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʦʪʩʣʝʞʠʚʘʥʠʷ ʩʦʩʪʦʷʥʠʷ ʫʩʪʫʧʦʚ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ; 

ʦʮʝʥʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʜʣʦʞʝʥʥʳʭ ʤʝʪʦʜʦʚ ʥʘ ʨʝʘʣʴʥʳʭ ʧʨʠʤʝʨʘʭ 

ʢʘʨʴʝʨʦʚ, ʩʨʘʚʥʠʚ ʠʭ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʧʦʜʭʦʜʘʤʠ. 

ɺ ʦʩʥʦʚʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʝʞʘʪ ʤʝʪʦʜʳ ʛʝʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠ 

ʠʥʞʝʥʝʨʥʦʡ ʛʝʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʩʢʣʦʥʦʚ. ʀʩʧʦʣʴʟʫʝʤʳʝ ʤʦʜʝʣʠ ʦʩʥʦʚʘʥʳ ʥʘ ʨʘʙʦʪʘʭ ʚʝʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ 

ʦʙʣʘʩʪʠ ʛʦʨʥʦʛʦ ʜʝʣʘ, ʪʘʢʠʭ ʢʘʢ ɸ.ʄ. ɻʘʣʴʧʝʨʠʥ, ʢʦʪʦʨʳʡ ʨʘʟʨʘʙʦʪʘʣ ʤʦʜʝʣʠ ʜʣʷ 

ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʪʚʘʣʴʥʳʭ ʠ ʢʘʨʴʝʨʥʳʭ ʙʦʨʪʦʚ. ɼʣʷ ʘʥʘʣʠʟʘ ʠ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ, ʪʘʢʠʝ ʢʘʢ 

ʤʝʪʦʜʳ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʫʯʠʪʳʚʘʪʴ ʥʝʣʠʥʝʡʥʳʝ 

ʟʘʚʠʩʠʤʦʩʪʠ ʠ ʜʠʥʘʤʠʯʝʩʢʦʝ ʠʟʤʝʥʝʥʠʝ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʩʩʠʚʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʝʪʦʜʳ ʤʦʥʠʪʦʨʠʥʛʘ, 

ʚʢʣʶʯʘʷ ʜʘʪʯʠʢʠ ʥʘʧʨʷʞʝʥʠʷ, ʛʝʦʨʘʜʘʨʳ ʠ ʩʠʩʪʝʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʟʦʥʜʠʨʦʚʘʥʠʷ ʜʣʷ ʢʦʥʪʨʦʣʷ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʙʦʨʪʦʚ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ (ʩʤ. ʥʘ ʨʠʩ. 

1). 

ʘ 

 

ʙ 

 

ʚ 

 
ʘ) ʜʘʪʯʠʢ ʥʘʧʨʷʞʝʥʠʷ, ʙ) ʛʝʦʨʘʜʘʨ, ʚ) ʩʠʩʪʝʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ 

ʈʠʩ. 1. ʇʨʠʙʦʨʳ ʤʦʥʠʪʦʨʠʥʛʘ 

 

ʈʝʟʫʣʴʪʘʪʳ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʛʫʪ ʩʪʘʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʥʦʚʳʭ ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʦʚ ʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʦʨʪʦʚ 
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ʚ ʢʘʨʴʝʨʘʭ, ʘ ʪʘʢʞʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʪʘʥʜʘʨʪʦʚ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʩʦʚʨʝʤʝʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʤʦʥʠʪʦʨʠʥʛʘ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʵʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ 

ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʛʦʨʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʘ ʪʘʢʞʝ ʩʦʢʨʘʪʠʪʴ 

ʟʘʪʨʘʪʳ ʥʘ ʘʚʘʨʠʡʥʳʝ ʨʘʙʦʪʳ ʠ ʨʝʤʦʥʪʳ. 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʚʥʝʜʨʝʥʠʝ ʧʨʝʜʣʦʞʝʥʥʳʭ ʤʝʪʦʜʦʚ ʚ ʢʘʨʴʝʨʘʭ ʧʦʚʳʩʠʪ 

ʪʦʯʥʦʩʪʴ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʢʦʣʠʯʝʩʪʚʦ 

ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ. ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʚʝʣʠʯʝʥʠʶ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʙʦʪʳ ʢʘʨʴʝʨʦʚ ʠ ʦʪʚʘʣʦʚ. 
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3ɸʆ çʋʟʙʝʢʛʝʦʣʦʛʦʨʘʟʚʝʜʢʘè 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʤʠʨʦʚʘʷ ʛʦʨʥʦʜʦʙʳʚʘʶʱʘʷ ʦʪʨʘʩʣʴ ʜʝʤʦʥʩʪʨʠʨʫʝʪ 

ʫʩʪʦʡʯʠʚʫʶ ʪʝʥʜʝʥʮʠʶ ʢ ʨʘʩʰʠʨʝʥʠʶ ʘʩʩʦʨʪʠʤʝʥʪʘ ʙʫʨʦʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʨʘʟʨʫʰʝʥʠʷ ʛʦʨʥʳʭ ʧʦʨʦʜ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʚʦʟʨʘʩʪʘʶʱʝʡ 

ʢʦʥʢʫʨʝʥʮʠʝʡ ʤʝʞʜʫ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʠ ʩʪʨʝʤʣʝʥʠʝʤ ʦʭʚʘʪʠʪʴ ʙʦʣʝʝ ʰʠʨʦʢʠʡ 

ʩʝʛʤʝʥʪ ʨʳʥʢʘ. ʉʦʚʨʝʤʝʥʥʳʝ ʙʫʨʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʨʦʜ, ʜʣʷ ʢʦʪʦʨʳʭ ʦʥʠ 

ʧʨʝʜʥʘʟʥʘʯʝʥʳ. ʆʩʦʙʝʥʥʦ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ ʩʪʘʥʦʚʠʪʩʷ ʙʫʨʝʥʠʝ ʩʢʚʘʞʠʥ ʚ 

ʫʩʣʦʚʠʷʭ ʯʘʩʪʦʡ ʩʤʝʥʳ ʧʦʨʦʜ ʨʘʟʣʠʯʥʦʡ ʧʨʦʯʥʦʩʪʠ, ʛʜʝ ʪʨʝʙʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ ʠʥʩʪʨʫʤʝʥʪʘ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʧʦʜ ʢʦʥʢʨʝʪʥʳʝ ʫʩʣʦʚʠʷ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʩʦʙʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʧʨʠʦʙʨʝʣʠ ʙʫʨʦʚʳʝ 

ʠʥʩʪʨʫʤʝʥʪʳ ʩ ʘʣʤʘʟʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʠʭ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, 

ʦʥʠ ʦʪʣʠʯʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʦʠʤʦʩʪʴʶ, ʯʪʦ ʜʝʣʘʝʪ ʧʨʦʮʝʩʩ ʙʫʨʝʥʠʷ ʦʩʦʙʝʥʥʦ 

ʟʘʪʨʘʪʥʳʤ. ɺ ʧʨʦʠʟʚʦʜʩʪʚʝ ʘʣʤʘʟʥʳʭ ʙʫʨʦʚʳʭ ʢʦʨʦʥʦʢ ʧʨʠʤʝʥʷʶʪʩʷ ʢʘʢ 

ʧʨʠʨʦʜʥʳʝ, ʪʘʢ ʠ ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʘʣʤʘʟʳ. ʇʦʩʣʝʜʥʠʝ ʧʦʣʫʯʘʶʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
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ɻʝʦʣʦʛʠʷ, ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚ ʠ ʧʨʠʤʝʥʷʝʤʦʛʦ ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

 

174 

 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʤʝʪʦʜʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʜʦʙʠʪʴʩʷ ʧʨʦʯʥʦʩʪʥʳʭ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʩʦʧʦʩʪʘʚʠʤʳʭ ʩ ʧʨʠʨʦʜʥʳʤʠ ʘʥʘʣʦʛʘʤʠ. 

ɸʣʤʘʟ - ʩʘʤʳʡ ʪʚʸʨʜʳʡ ʠʟʚʝʩʪʥʳʡ ʧʨʠʨʦʜʥʳʡ ʤʠʥʝʨʘʣ. ɽʛʦ ʤʠʢʨʦʪʚʸʨʜʦʩʪʴ 

ʜʦʩʪʠʛʘʝʪ 95 000ï100 000 ʄʇʘ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʦʡ ʠ 

ʧʨʦʯʥʳʤʠ ʢʦʚʘʣʝʥʪʥʳʤʠ ʩʚʷʟʷʤʠ ʤʝʞʜʫ ʘʪʦʤʘʤʠ ʫʛʣʝʨʦʜʘ. ɸʣʤʘʟ ʫʩʪʦʡʯʠʚ ʢ 

ʚʳʩʦʢʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤ (ʜʦ 4000 Áʉ), ʠʤʝʝʪ ʥʠʟʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʚʦʛʦ 

ʨʘʩʰʠʨʝʥʠʷ - ʦʢʦʣʦ  

(0,9ï1,45)Ŀ10 Áʉ ĭ, ʘ ʧʨʦʯʥʦʩʪʴ ʥʘ ʩʞʘʪʠʝ ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 2000 ʄʇʘ. 

ɹʣʘʛʦʜʘʨʷ ʵʪʠʤ ʩʚʦʡʩʪʚʘʤ ʦʥ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʠʩʢʣʶʯʠʪʝʣʴʥʫʶ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ, 

ʤʥʦʛʦʢʨʘʪʥʦ ʧʨʝʚʦʩʭʦʜʷʱʫʶ ʪʨʘʜʠʮʠʦʥʥʳʝ ʘʙʨʘʟʠʚʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʪʘʢʠʝ ʢʘʢ 

ʢʘʨʙʠʜ ʢʨʝʤʥʠʷ, ʢʘʨʙʠʜ ʙʦʨʘ ʠ ʵʣʝʢʪʨʦʢʦʨʫʥʜ [1, 2]. 

ʂʦʥʩʪʨʫʢʮʠʷ ʘʣʤʘʟʥʦʛʦ ʙʫʨʦʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʦʙʳʯʥʦ ʚʢʣʶʯʘʝʪ ʪʨʠ 

ʦʩʥʦʚʥʳʝ ʯʘʩʪʠ: ʢʦʨʧʫʩ ʩ ʨʝʟʴʙʦʚʳʤ ʩʦʝʜʠʥʝʥʠʝʤ, ʤʘʪʨʠʮʫ (ʠʣʠ ʤʝʪʘʣʣʠʯʝʩʢʫʶ 

ʦʩʥʦʚʫ) ʠ ʨʝʞʫʱʠʝ ʚʩʪʘʚʢʠ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʦʭʣʘʞʜʝʥʠʷ ʠ ʚʳʥʦʩʘ ʨʘʟʨʫʰʝʥʥʳʭ 

ʯʘʩʪʠʮ ʧʦʨʦʜʳ, ʚ ʠʥʩʪʨʫʤʝʥʪʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʢʘʥʘʣʳ ʜʣʷ 

ʧʦʜʘʯʠ ʧʨʦʤʳʚʦʯʥʦʛʦ ʘʛʝʥʪʘ. 

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʧʦʨʦʜʳ ʨʝʞʫʱʠʝ ʵʣʝʤʝʥʪʳ ʜʦʣʞʥʳ 

ʧʨʦʥʠʢʘʪʴ ʚ ʥʝʸ ʥʘ ʦʧʨʝʜʝʣʸʥʥʫʶ ʛʣʫʙʠʥʫ. ʇʨʠ ɻ ʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʩʦʭʨʘʥʷʪʴ ʟʘʟʦʨ 

ʤʝʞʜʫ ʪʦʨʮʦʤ ʤʘʪʨʠʮʳ ʠ ʜʥʦʤ ʩʢʚʘʞʠʥʳ ʜʣʷ ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʦʡ ʮʠʨʢʫʣʷʮʠʠ 

ʦʭʣʘʞʜʘʶʱʝʡ ʞʠʜʢʦʩʪʠ. ɺʳʩʦʪʘ ʚʳʩʪʫʧʘ ʘʣʤʘʟʦʚ ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ʤʘʪʨʠʮʳ 

ʜʦʣʞʥʘ ʦʩʪʘʚʘʪʴʩʷ ʩʪʘʙʠʣʴʥʦʡ, ʜʘʞʝ ʧʦ ʤʝʨʝ ʠʭ ʠʟʥʦʩʘ. ɽʩʣʠ ʤʘʪʨʠʮʘ ʩʣʠʰʢʦʤ 

ʪʚʸʨʜʘʷ, ʟʝʨʥʘ ʧʣʦʭʦ ʦʙʥʘʞʘʶʪʩʷ, ʠ ɻ ʬʬʝʢʪʠʚʥʦʩʪʴ ʙʫʨʝʥʠʷ ʩʥʠʞʘʝʪʩʷ. ʉʣʠʰʢʦʤ 

ʤʷʛʢʘʷ ʤʘʪʨʠʮʘ, ʥʘʦʙʦʨʦʪ, ʧʨʠʚʦʜʠʪ ʢ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʤʫ ʚʳʧʘʜʝʥʠʶ ʘʣʤʘʟʦʚ, 

ʪʘʢʞʝ ʩʥʠʞʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. 

ɺ ʢʘʯʝʩʪʚʝ ʨʝʞʫʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʠʤʝʥʷʶʪ ʢʘʢ ʧʨʠʨʦʜʥʳʝ, ʪʘʢ ʠ 

ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʘʣʤʘʟʳ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʝ ʤʘʪʝʨʠʘʣʳ ʩ ʚʳʩʦʢʦʡ ʪʚʸʨʜʦʩʪʴʶ. ʀʭ 

ʙʫʨʦʚʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʟʘʚʠʩʠʪ ʦʪ ʬʦʨʤʳ, ʨʘʟʤʝʨʦʚ, ʧʨʦʯʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʦʪ 

ʩʪʝʧʝʥʠ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ. ʆʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʙʫʨʦʚʳʝ 

ʩʚʦʡʩʪʚʘ ʘʣʤʘʟʦʚ, ʚʢʣʶʯʘʶʪ ʛʣʫʙʠʥʫ ʚʥʝʜʨʝʥʠʷ, ʩʢʦʨʦʩʪʴ ʙʫʨʝʥʠʷ ʠ ʨʘʩʭʦʜ 

ʘʣʤʘʟʦʚ ʥʘ ʢʘʞʜʳʡ ʤʝʪʨ ʧʨʦʙʫʨʝʥʥʦʡ ʩʢʚʘʞʠʥʳ [3]. 

ʇʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʨʘʟʨʫʰʝʥʠʝ ʘʣʤʘʟʦʚ ʧʨʦʠʩʭʦʜʠʪ 

ʙʳʩʪʨʝʝ, ʯʝʤ ʧʨʠ ʩʪʘʪʠʯʝʩʢʠʭ ʫʩʠʣʠʷʭ. ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʩʨʦʢʘ ʩʣʫʞʙʳ ʠ 

ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʩʪʨʫʤʝʥʪʘ ʧʨʠʤʝʥʷʶʪʩʷ ʤʝʪʦʜʳ ʧʦʣʠʨʦʚʢʠ 

ʘʣʤʘʟʥʳʭ ʟʸʨʝʥ. ɻʣʘʜʢʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʩʥʠʞʘʝʪ ʩʠʣʫ ʪʨʝʥʠʷ, ʫʤʝʥʴʰʘʝʪ 

ʥʘʛʨʝʚʘʥʠʝ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʦʚʳʰʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʘʣʤʘʟʦʚ ʚ ʧʨʦʮʝʩʩʝ ʙʫʨʝʥʠʷ. 

ʇʦʣʠʨʦʚʢʘ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ: ʤʝʭʘʥʠʯʝʩʢʠʤ, 

ʭʠʤʠʯʝʩʢʠʤ ʠʣʠ ʛʘʟʦʧʣʘʤʝʥʥʳʤ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʤ ʤʝʪʦʜʦʤ ʧʦʚʳʰʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʘʣʤʘʟʦʚ ʷʚʣʷʝʪʩʷ 

ʪʝʨʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ. ʆʥʘ ʚʢʣʶʯʘʝʪ ʥʘʛʨʝʚ ʜʦ ʪʝʤʧʝʨʘʪʫʨ 920ï940 Áʉ ʚ 

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʡ ʩʨʝʜʝ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʤʝʜʣʝʥʥʳʤ ʦʭʣʘʞʜʝʥʠʝʤ. ʊʘʢʘʷ 

ʦʙʨʘʙʦʪʢʘ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʚʥʫʪʨʝʥʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʝ ʠ ʧʦʚʳʩʠʪʴ ʤʝʭʘʥʠʯʝʩʢʫʶ ʧʨʦʯʥʦʩʪʴ ʘʣʤʘʟʦʚ ʚ 1,5ï1,8 ʨʘʟʘ. 

ʇʝʨʩʧʝʢʪʠʚʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʨʘʟʚʠʪʠʷ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʶʪʩʷ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ, ʧʦʣʠʨʦʚʢʠ ʘʣʤʘʟʦʚ ʠ ʨʘʟʨʘʙʦʪʢʘ 



ɻʝʦʣʦʛʠʷ, ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚ ʠ ʧʨʠʤʝʥʷʝʤʦʛʦ ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

 

175 

 

ʥʦʚʳʭ ʩʚʷʟʫʶʱʠʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʤʘʪʨʠʮ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʜʦʙʠʪʴʩʷ ʣʫʯʰʝʛʦ 

ʙʘʣʘʥʩʘ ʤʝʞʜʫ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴʶ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʨʝʟʘʥʠʷ. ʂʦʤʧʣʝʢʩʥʳʡ 

ʧʦʜʭʦʜ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʠ ʧʨʠʤʝʥʝʥʠʶ ʘʣʤʘʟʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ï ʢʣʶʯ ʢ 

ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʫʨʝʥʠʷ ʠ ʩʥʠʞʝʥʠʶ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʠʟʜʝʨʞʝʢ ʚ 

ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 
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ʫʥʠʚʝʨʩʠʪʝʪʘ çʄʀʉʀʉè, ʚ ʛ. ɸʣʤʘʣʳʢ,  
2ɸʣʤʘʣʳʢʩʢʠʡ ʬʠʣʠʘʣ ʊʘʰʢʝʥʪʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʀʩʣʘʤʘ ʂʘʨʠʤʦʚʘ 

 

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʛʣʫʙʠʥʳ ʨʘʟʨʘʙʦʪʦʢ - ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ 

ʫʩʣʦʞʥʷʶʪʩʷ, ʚʦʟʨʘʩʪʘʝʪ ʛʦʨʥʦʝ ʜʘʚʣʝʥʠʝ, ʨʘʩʪʸʪ ʪʝʤʧʝʨʘʪʫʨʘ, ʫʩʠʣʠʚʘʝʪʩʷ 

ʩʝʡʩʤʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʤʘʩʩʠʚʦʚ, ʠ ʜʦʙʳʯʘ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʩʦʧʨʷʞʝʥʘ 

ʚʳʩʦʢʠʤʠ ʨʠʩʢʘʤʠ. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʦʧʝʨʝʞʘʶʱʝʝ 

ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ, ʠʩʩʣʝʜʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʩʧʦʩʦʙʳ ʟʘʱʠʪʳ ʛʦʨʥʳʭ 

ʚʳʨʘʙʦʪʦʢ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʩʦʭʨʘʥʠʪʴ ʞʠʟʥʴ ʠ ʟʜʦʨʦʚʴʝ ʛʦʨʥʷʢʦʚ, ʩʥʠʟʠʪʴ 

ʚʩʝʚʦʟʤʦʞʥʳʝ ʧʨʦʩʪʦʠ ʰʘʭʪ, ʤʘʪʝʨʠʘʣʴʥʳʝ ʧʦʪʝʨʠ ʠ ʫʱʝʨʙ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚʦʧʨʦʩʳ 

ʧʦʚʳʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʜʟʝʤʥʳʭ ʛʦʨʥʳʭ ʨʘʙʦʪ ʧʨʠʦʙʨʝʪʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʢʘʢ 

ʚ ʛʦʨʥʦʡ ʥʘʫʢʝ, ʪʘʢ ʠ ʚ ʪʝʭʥʦʣʦʛʠʠ ʚʝʜʝʥʠʷ ʛʦʨʥʳʭ ʨʘʙʦʪ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʢʦʤʧʣʝʢʩʘ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʚʳʰʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʝʜʝʥʠʷ 

ʧʦʜʟʝʤʥʳʭ ʛʦʨʥʳʭ ʨʘʙʦʪ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʜʟʝʤʥʳʭ ʛʦʨʥʳʭ 

ʚʳʨʘʙʦʪʦʢ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. ʆʥʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʩʥʠʞʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ 



ɻʝʦʣʦʛʠʷ, ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚ ʠ ʧʨʠʤʝʥʷʝʤʦʛʦ ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 
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ʘʚʘʨʠʡʥʳʭ ʦʙʨʫʰʝʥʠʡ, ʚʳʙʨʦʩʦʚ ʠ ʚʟʨʳʚʦʚ ʧʫʪʝʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʝʪʦʜʦʚ 

ʢʨʝʧʣʝʥʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʚʳʨʘʙʦʪʦʢ, ʨʘʟʨʘʙʦʪʢʫ ʧʨʝʚʝʥʪʠʚʥʳʭ ʤʝʨ ʧʨʦʪʠʚ 

ʦʧʘʩʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ʛʦʨʥʦʛʦ ʜʘʚʣʝʥʠʷ (ʫʜʘʨʦʚ, ʦʙʨʫʰʝʥʠʡ) ʠ ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʷʚʣʝʥʠʡ, ʘ ʪʘʢʞʝ ʚʥʝʜʨʝʥʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʤʦʥʠʪʦʨʠʥʛʘ ʜʣʷ 

ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʧʘʩʥʳʭ ʩʠʪʫʘʮʠʡ.  

ʀʩʧʦʣʴʟʦʚʘʥʳ ʦʙʦʙʱʝʥʥʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʠʟʫʯʝʥʠʝ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʠ ʟʘʨʫʙʝʞʥʦʛʦ ʦʧʳʪʘ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʧʦʜʟʝʤʥʳʭ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʢʘʭ, ʘʥʘʣʠʟ ʩʪʘʪʠʩʪʠʢʠ ʛʦʨʥʳʭ ʘʚʘʨʠʡ 

ʠ ʜʨ.  

ʅʘ ʨʠʩ. 1 ʧʦʢʘʟʘʥʘ ʫʩʪʘʥʦʚʢʘ ʘʥʢʝʨʦʚ ʠ ʩʪʘʣʴʥʦʡ ʩʝʪʢʠ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ 

ʢʨʦʚʣʠ ʠ ʙʦʢʦʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʚʳʨʘʙʦʪʢʠ. ʇʨʠʤʝʥʝʥʠʝ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʧʦʟʚʦʣʷʝʪ ʦʧʝʨʘʪʠʚʥʦ ʟʘʢʨʝʧʣʷʪʴ ʧʦʨʦʜʳ ʩʨʘʟʫ, ʚʩʣʝʜ ʟʘ ʧʨʦʚʝʜʝʥʠʝʤ ʚʳʨʘʙʦʪʢʠ, 

ʥʝ ʧʦʜʚʝʨʛʘʷ ʞʠʟʥʠ ʛʦʨʥʷʢʦʚ ʦʧʘʩʥʦʩʪʠ ʦʙʨʫʰʝʥʠʷ ʥʝʟʘʢʨʝʧʣʝʥʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʚʠʜʳ ʢʨʝʧʠ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʧʦʜʟʝʤʥʳʭ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʢʘʭ 

- ʪʘʢʠʝ ʢʘʢ ʥʘʙʨʳʟʛʙʝʪʦʥ (ʪʦʨʢʨʝʪʴ) ʩ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʬʠʙʨʦʡ, ʙʳʩʪʨʦʪʚʝʨʜʝʶʱʠʝ 

ʩʤʦʣʳ ʜʣʷ ʘʥʢʝʨʦʚ, ʛʠʙʢʠʝ ʧʦʣʠʤʝʨʥʳʝ ʘʨʦʯʥʳʝ ʩʠʩʪʝʤʳ - ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʠʩʧʳʪʘʥʠʷʭ.  

 

    
ʈʠʩ. 1. ɸʥʢʝʨʥʦʝ ʢʨʝʧʣʝʥʠʝ ʚ ʧʦʜʟʝʤʥʦʡ ʚʳʨʘʙʦʪʢʝ 

 

ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʘʙʦʪ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʢʨʝʧʠ (ʫʩʪʨʦʡʩʪʚ ʧʦʜʜʝʨʞʘʥʠʷ) ʧʦʜʟʝʤʥʳʭ ʚʳʨʘʙʦʪʦʢ ʚ 

ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʷʞʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʠʤʝʶʱʝʛʦʩʷ ʛʦʨʥʦʛʦ ʜʘʚʣʝʥʠʷ. ʇʨʝʜʣʦʞʝʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʘʥʢʝʨʥʳʝ ʩʠʩʪʝʤʳ ʩ ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʧʦʜʘʪʣʠʚʦʩʪʴʶ 

(ʥʘʧʨʠʤʝʨ, ʙʦʣʪʳ ʩ ʨʘʟʨʳʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʠʣʠ ʩʢʦʣʴʟʷʱʠʝ ʘʥʢʝʨʳ), ʩʧʦʩʦʙʥʳʝ 

ʧʦʛʣʦʱʘʪʴ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ɻ ʥʝʨʛʠʠ ʛʦʨʥʦʛʦ ʫʜʘʨʘ, ʧʨʝʜʦʪʚʨʘʱʘʷ ʨʘʟʨʫʰʝʥʠʝ 

ʢʨʝʧʠ ʠ ʛʦʨʥʦʡ ʤʘʩʩʳ (ʨʠʩ.1) 

ʋʚʝʣʠʯʝʥʠʝ ʛʣʫʙʠʥʳ ʧʦʜʟʝʤʥʳʭ ʨʘʟʨʘʙʦʪʦʢ, ʧʦʤʠʤʦ ʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨ, 

ʦʙʷʟʳʚʘʝʪ ʩʪʨʦʛʦ ʩʦʙʣʶʜʘʪʴ ʜʠʩʮʠʧʣʠʥʫ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɻʦʨʥʳʡ ʥʘʜʟʦʨ ʜʦʣʞʝʥ 

ʦʧʝʨʘʪʠʚʥʦ ʦʪʩʣʝʞʠʚʘʪʴ ʚʳʧʦʣʥʝʥʠʝ ʚʩʝʭ ʪʨʝʙʦʚʘʥʠʡ ʚ ʯʘʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʝʜʝʥʠʷ ʛʦʨʥʳʭ ʨʘʙʦʪ. ʅʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʩʣʝʜʫʝʪ ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʪʴ 

ʢʫʣʴʪʫʨʫ çʥʫʣʝʚʦʛʦ ʪʨʘʚʤʘʪʠʟʤʘè, ʢʦʛʜʘ ʨʘʙʦʪʥʠʢ, ʟʘʤʝʯʘʷ ʦʧʘʩʥʫʶ ʩʠʪʫʘʮʠʶ, 



ɻʝʦʣʦʛʠʷ, ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚ ʠ ʧʨʠʤʝʥʷʝʤʦʛʦ ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 
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ʙʝʨʝʪ ʥʘ ʩʝʙʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʠ ʛʨʘʤʦʪʥʦ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʠʣʠ ʨʝʰʘʝʪ ʧʦʜʦʙʥʫʶ 

ʠʥʞʝʥʝʨʥʫʶ ʟʘʜʘʯʫ  
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The systematic geological exploration of the Kyzylkum began with small-scale 

and medium-scale mapping conducted in the first half of the 20th century. The initial 

studies in the region were carried out by researchers such as K.P. Gerasimov and P.K. 

Chikhachev (1928), A.F. Sosedko (1931), S.A. Kushnaryov (1938), M.L. Ryvkin and 

A.S. Starodubtseva (1954), K.V. Stukova (1955), K.K. Pyatkov (1958), V.M. Shurygin 

(1959), and others. Through their efforts, important stratigraphic and structural 

challenges were addressed, and promising areas for the exploration of gold, radioactive 

elements, and rare earth elements were identified. 

In 1958, the Kulkuduk Geophysical Party of the Ordzhonikidze Expedition, led 

by Yu.N. Mordvintsev, P.V. Khramyshkin, and S.I. Lukyanov, conducted a 1:50,000 

scale metallometric survey in the Southern Tamdytau region. As a result, an arsenic 

dispersion field extending 20 km was identified south of the Muruntau range. Here, near 

the Myutenbai well, a gold-arsenic occurrence was discovered, which became an 

important milestone in the study of the region. 
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By 1960, the first quartz bodies with industrial gold content were discovered in 

the Muruntau area. Thanks to the work of V.M. Shurygin, N.M. Feigin, and E.A. 

Abramov, the deposit began to be regarded as one of the largest gold ore sites in the 

USSR. In 1965, the first report on reserve estimates was approved by the USSR State 

Commission on Mineral Reserves (G.V. Kasavchenko, S.A. Denisov, and others). 

From 1962 to 1966, A.T. Bendik and his colleagues conducted a geological survey 

at a scale of 1:5000 along with exploration work. They identified the areas of 

Myutenbay, Eastern Besapantau (later known as the Besapantau deposit), and 

Tashkumyr. In the 1970s, geochemical studies carried out by P.V. Khramyshkin and 

B.A. Gorshkov in the northwestern part of the ore field revealed distinct arsenic 

dispersion halos. Within these halos, V.F. Chechulin discovered numerous gold ore 

occurrences. 

From 1975 to 1979, M.M. Purkin and his co-authors conducted deep geological 

mapping within the Syrdarya depression. They compiled a basement map at a scale of 

1:100,000 and identified promising horizons for phosphate raw materials. 

Simultaneously, Yu.I. Paramonov, A.K. Voronkov, and G.I. Pevnev carried out detailed 

prospecting work in the Besapan-Kosmanachi ore field, which led to the discovery of a 

gold-silver deposit south of the Northern Kosmanachi site (Yu.I. Paramonov, G.V. 

Kasavchenko, 1977; A.K. Voronkov, P.L. Gainullin, 1984). 

In 1983, work began on estimating the predicted gold resources at depths of up to 

1000 m (Sh.Sh. Sabdyushev, I.K. Bragin), and later up to 2000 m (V.I. Vorontsov, A.K. 

Voronkov). Geophysical and geological survey work was carried out, based on the 

results of which promising zones were identified in areas covered by Mesozoic-

Cenozoic deposits and in the basement rocks. 

From 1989 to 1997, extensive work was carried out in the South Tamdytau area 

to develop a comprehensive geological-structural model to a depth of 2 km. Under the 

leadership of V.I. Vorontsov, leading scientific and industrial organizations (TsNIGRI, 

IMGRE, SAIGIMS, VIMS, NGMK Central Research Laboratory, and others) were 

involved. In 2001, Yu.I. Paramonov and co-authors completed thematic research on the 

patterns of gold mineralization distribution in the Muruntau ore field, which included 

the creation of specialized maps at a scale of 1:10,000 and a local database. 

Concurrently, concepts regarding the formation of gold-bearing ores also evolved. 

V.G. Garkovets (1976, 1982) was the first to identify the carbonaceous-ore formation in 

the Southern Tien Shan. Building on this, A.K. Voronkov and Yu.S. Savchuk 

substantiated the stratiform nature of the mineralization and its sedimentary origin. 

The deposit model, adopted in the 1960s, proposed a steep southward dip of ore 

bodies associated with the Southern fault. However, drilling of deep wells (MS-2, MS-

3) confirmed the presence of promising ore bodies in the northern block as well, at a 

depth of 1400-1800 m. This corroborated the syngenetic-epigenetic nature of gold 

mineralization and justified the revision of the deposit's structural model. 

In 2010, the assessment of deep horizons in the northern flank of Mutenbay and 

the preliminary evaluation of the Chukurkuduk deposit were completed. Ore bodies No. 

2-1, 3-1, 4-1, 7a, and 7b were delineated, and reserves were calculated using the 
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geological block method. These findings formed the foundation for further geological 

exploration and the development of the region's mineral resource base. 

To date, various geological thematic studies are being conducted in the Muruntau 

ore field and at the Chukurkuduk deposit for further exploration. 

 

References 
1. ʇʨʦʮʝʥʢʦ ɺ. ʌ. ʄʠʥʝʨʘʛʝʥʠʷ ʯʝʨʥʦʩʣʘʥʮʝʚʳʭ ʪʦʣʱ. ï ʊʘʰʢʝʥʪ, 2014. ï 

ʉ. 87ï90. 

2. ʈʫʜʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʋʟʙʝʢʠʩʪʘʥʘ. ï ʊʘʰʢʝʥʪ: ɻʀɼʈʆʀʅɻɽʆ, 2001. ï 

161 ʩ. 

 

 

 

ʇɽʈʉʇɽʂʊʀɺʓ ʈɸʉʐʀʈɽʅʀʗ ʄʀʅɽʈɸʃʔʅʆ-ʉʓʈʔɽɺʆʁ 

ɹɸɿʓ ʄɽʊɸʃʃʆɺ ʇʃɸʊʀʅʆɺʆʁ ɻʈʋʇʇʓ ɺʆʉʊʆʏʅʆɻʆ 

ʋɿɹɽʂʀʉʊɸʅɸ 

 

ʍʦʣʠʢʦʚ ɸ.ɹ., ʇʠʨʥʘʟʘʨʦʚ ʄ.ʄ. 

 

ʋʥʠʚʝʨʩʠʪʝʪ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ (akholikov@yandex.ru) 

 

ʇʨʝʜʧʦʩʳʣʢʦʡ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʪʠʧʦʚ ʧʣʘʪʠʥʦʠʜʥʦʡ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚ ʏʘʪʢʘʣʦ-ʂʫʨʘʤʠʥʩʢʦʤ ʨʝʛʠʦʥʝ ʷʚʣʷʝʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝ ʤʝʪʘʣʣʦʚ 

ʧʣʘʪʠʥʦʚʦʡ ʛʨʫʧʧʳ (ʄʇɻ) ʚ ʨʫʜʘʭ, ʢʦʥʮʝʥʪʨʘʪʘʭ, ʤʠʥʝʨʘʣʘʭ ʟʦʣʦʪʦ-(ʩʫʣʴʬʠʜʥʦ)-

ʢʚʘʨʮʝʚʦʡ (ʂʦʯʙʫʣʘʢ, ʂʳʟʳʣʘʣʤʘ), ʩʝʨʝʙʨʦ-ʟʦʣʦʪʦ-ʢʚʘʨʮʝʚʦʡ (ʏʘʜʘʢ), 

ʩʫʣʴʬʠʜʥʦ-ʩʝʨʝʙʨʦʨʫʜʥʦʡ (ɸʢʪʝʧʝ), ʤʝʜʥʦ-ʧʦʨʬʠʨʦʚʦʡ (ɸʣʤʘʣʳʢʩʢʘʷ ʛʨʫʧʧʘ) ʠ 

ʜʨʫʛʠʭ ʬʦʨʤʘʮʠʡ, ʘ ʪʘʢʞʝ ʥʘʭʦʜʢʘ ʩʘʤʦʨʦʜʥʦʡ ʧʣʘʪʠʥʳ ʚ h ʣʠʭʝ ʧʦ ʨ.ɹʝʣʴʜʝʨʩʘʡ. 

ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʠʟʚʣʝʯʝʥʠʝ ʠʟ ʨʫʜ ɸʣʤʘʣʳʢʩʢʠʤ ɻʄʂ ʢʘʢ ʧʦʧʫʪʥʳʡ 

ʧʦʣʝʟʥʳʡ ʢʦʤʧʦʥʝʥʪ ʦʩʤʠʷ, ʧʘʣʣʘʜʠʷ ʠ, ʩ 2024 ʛʦʜʘ, ʧʣʘʪʠʥʳ. 

ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʢʦʤʧʣʝʢʩʥʦʩʪʴ ʨʫʜ, ʪ.ʝ. ʧʦʧʫʪʥʦʝ 

ʠʟʚʣʝʯʝʥʠʝ ʄʇɻ ʠ ʜʨʫʛʠʭ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʭ ʚʠʜʦʚ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʪʘʢ 

ʢʘʢ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʜʧʦʩʳʣʢʠ ʦʙʨʘʟʦʚʘʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʄʇɻ ʚ 

ʨʝʛʠʦʥʝ ʤʘʣʦʟʥʘʯʠʤʳ. 

ʄʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʨʫʜ ʂʦʯʙʫʣʘʢʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʯʨʝʟʚʳʯʘʡʥʦ ʙʦʛʘʪ 

ʠ ʨʘʟʥʦʦʙʨʘʟʝʥ. ʄʇɻ ʦʪʤʝʯʘʶʪʩʷ ʚ ʩʘʤʦʨʦʜʥʦʤ ʟʦʣʦʪʝ ʠ ʚʦ ʤʥʦʛʠʭ ʤʠʥʝʨʘʣʘʭ ʚ 

ʚʠʜʝ ʧʨʠʤʝʩʠ (1,24% Pd ʚ ʩʘʤʦʨʦʜʥʦʤ ʟʦʣʦʪʝ, 2,4% Pt ʚ ʘʣʪʘʠʪʝ) [1, 2]. 

ɺ ʩʫʣʴʬʠʜʥʳʭ ʢʦʥʮʝʥʪʨʘʪʘʭ ʨʫʜ ʂʦʯʙʫʣʘʢʘ ʧʘʣʣʘʜʠʡ ʦʪʤʝʯʝʥ ʜʦ 1,454 ʛ/ʪ, 

ʨʦʜʠʡ ʜʦ 0,411, ʧʣʘʪʠʥʘ ʜʦ 0,401 ʛ/ʪ [3].  

ɿʦʣʦʪʦ ʷʚʣʷʝʪʩʷ ʤʠʥʝʨʘʣʦʤ-ʢʦʥʮʝʥʪʨʘʪʦʨʦʤ ʄʇɻ, ʪʘʢ ʢʘʢ ʚ ʥʝʤ 

ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʦʩʥʦʚʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʄʇɻ (ʜʦ 6 ʛ/ʪ). ʄʠʥʝʨʘʣʳ ʥʦʩʠʪʝʣʠ 

ʧʣʘʪʠʥʦʠʜʦʚ ï ʧʠʨʠʪ, ʩʬʘʣʝʨʠʪ, ʙʣʝʢʣʘʷ ʨʫʜʘ, ʢʦʣʦʨʦʜʦʠʪ ʠ ʜʨ. 

ʉʝʨʝʙʨʦ-ʟʦʣʦʪʦ-ʢʚʘʨʮʝʚʳʭ ʨʫʜʘʭ ʏʘʜʘʢʩʢʦʛʦ ʨʫʜʥʦʛʦ ʧʦʣʷ (ʏʘʜʘʢ, 

ʇʠʨʤʠʨʘʙ, ɻʫʟʘʢʩʘʡ, ɼʘʣʴʥʝʝ, ʄʘʟʘʨ, ɸʢʙʫʣʘʢ ʠ ʜʨ.) ʤʝʪʘʩʦʤʘʪʠʪʳ ʥʝʩʫʪ 

ʧʦʚʳʰʝʥʥʳʝ ʩʦʜʝʨʞʘʥʠʷ ʟʦʣʦʪʘ, ʩʝʨʝʙʨʘ, ʄʇɻ ʠ ʠʭ ʵʣʝʤʝʥʪʦʚ-ʩʧʫʪʥʠʢʦʚ.  
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ɺ ʩʫʣʴʬʠʜʥʳʭ ʢʦʥʮʝʥʪʨʘʪʘʭ ʏʘʜʘʢʘ ʦʪʤʝʯʝʥʦ ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʄʇɻ. ʂʦʣʠʯʝʩʪʚʦ ʧʣʘʪʠʥʦʠʜʦʚ ʚ ʩʘʤʦʨʦʜʥʦʤ ʟʦʣʦʪʝ ʏʘʜʘʢʘ (ʛ/ʪ): Pd - 0,333, Rh - 

0,026, Ru - 0,134, Ir - 0,122 ʠ Pt - 0,089. ʉʫʤʤʘ ʄʇɻ ʚ ʤʝʪʘʩʦʤʘʪʠʪʘʭ ʚ ʦʩʥʦʚʥʦʤ 

ʙʝʨʝʟʠʪʦʚʦʛʦ ʭʘʨʘʢʪʝʨʘ ʜʦʩʪʠʛʘʝʪ 4,0 ʛ/ʪ [3]. 

ʅʘ ʨʫʜʦʧʨʦʷʚʣʝʥʠʠ ɸʢʙʫʣʘʢ (ʏʘʜʘʢʩʢʦʝ ʨʫʜʥʦʝ ʧʦʣʝ) ʚ ʢʚʘʨʮ-ʭʣʦʨʠʪ-

ʧʠʨʠʪ-ʛʝʤʘʪʠʪʦʚʦʡ ʘʩʩʦʮʠʘʮʠʠ ʦʙʥʘʨʫʞʝʥʦ ʟʝʨʥʦ ʩʘʤʦʨʦʜʥʦʡ ʧʣʘʪʠʥʳ ʨʘʟʤʝʨʦʤ 

1 ʤʢʤ ʚ ʚʠʜʝ ʚʢʣʶʯʝʥʠʷ ʚ ʧʠʨʠʪʝ. ɽʛʦ ʩʦʩʪʘʚ (ʛ/ʪ) Pt - 93,28, Pd - 1,15, Rh - 0,69, 

ʊʝ - 4,58, Ag - 0,15 ʠ ʉu - 0,15 (ʉ.ʂ.ʉʤʠʨʥʦʚʘ, 2005).  

ʅʘʠʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʤ ʥʘ ʄʇɻ ʩʨʝʜʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʬʦʨʤʘʮʠʡ 

ʷʚʣʷʝʪʩʷ ʟʦʣʦʪʦ-ʧʣʘʪʠʥʦʠʜʥʦ-ʤʝʜʥʦ-ʧʦʨʬʠʨʦʚʘʷ ʨʫʜʥʘʷ ʬʦʨʤʘʮʠʷ ɸʣʤʘʣʳʢʩʢʦʡ 

ʛʨʫʧʧʳ ʤʝʩʪʦʨʦʞʜʝʥʠʡ (ʂʘʣʤʘʢʳʨ, ɪʰʣʠʢ I, II, ʉʘʨ-rʏʝʢʫ, ʂʳʟʘʪʘ). ɺʝʜʫʱʝʝ 

ʤʝʩʪʦ ʚ ʨʫʜʘʭ ʂʘʣʴʤʘʢʳʨʘ ʧʨʠʥʘʜʣʝʞʘʪʴ ʦʩʤʠʶ, ʘ ʪʘʢʞʝ ʧʣʘʪʠʥʝ ʠ ʧʘʣʣʘʜʠʶ [4, 

5]. ʅʘʣʠʯʠʝ ʤʝʨʝʥʩʢʠʠʪʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʦʣʫʯʝʥʠʷ ʦʙʦʛʘʱʝʥʥʦʛʦ ʧʘʣʣʘʜʠʝʤ ʢʦʥʮʝʥʪʨʘʪʘ ʙʣʘʛʦʜʘʨʷ ʭʦʨʦʰʝʡ 

ʬʣʦʪʠʨʫʝʤʦʩʪʠ ʪʝʣʣʫʨʠʜʦʚ ʠ ʦ ʚʦʟʤʦʞʥʦʤ ʥʘʭʦʞʜʝʥʠʠ ʩʦʙʩʪʚʝʥʥʦ ʧʘʣʣʘʜʠʝʚʦʡ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚ ɸʣʤʘʣʳʢʩʢʦʤ ʨʫʜʥʦʤ ʨʘʡʦʥʝ. ʇʨʠʩʪʘʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ 

ʟʘʩʣʫʞʠʚʘʶʪ ʰʣʘʤʳ ʤʝʜʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʛʜʝ ʦʪʤʝʯʝʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷ Pd ï 370 

ʛ/ʪ, Pt ï 64 ʛ/ʪ, Au ʜʦ 80 ʛ/ʪ, Te ʜʦ 8 ʢʛ/ʪ (ʉ.ʊ.ɹʘʜʘʣʦʚ, 1999). 

ɺ ʩʫʣʴʬʠʜʥʦ-ʩʝʨʝʙʨʦʨʫʜʥʦʤ (ʧʷʪʠʵʣʝʤʝʥʪʥʦʤ) ʤʝʩʪʦʨʦʞʜʝʥʠʠ ɸʢʪʝʧʝ 

ʚʳʷʚʣʝʥʥʦʝ ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʫʤʤʘʨʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʣʘʪʠʥʦʠʜʦʚ ʩʦʩʪʘʚʣʷʝʪ 15 ʛ/ʪ; 

ʚ ʩʘʤʦʨʦʜʥʦʤ ʩʝʨʝʙʨʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝ ʧʣʘʪʠʥʦʠʜʦʚ (ʚ %): Pt ï 0,08, 

Pd ï 0,44 ʠ Rh ï 1,30. ɺ ʩʝʨʝʙʨʦ-ʩʫʣʴʬʠʜʥʳʭ ʞʠʣʴʥʳʭ ʧʦʨʦʜʘʭ 

ʨʘʜʠʦʘʢʪʠʚʘʮʠʦʥʥʳʤ ʤʝʪʦʜʦʤ (ʀʗʌ ɸʅ ʈʋʟ) ʦʙʥʘʨʫʞʝʥʳ (ʚ ʛ/ʪ): Pt ï 1,103; Pd ï 

5,307; Ru ï 3,076; Rh ï 10,107; Os ï 0,09 ʠ Ir ï 0,107 [6]. ʕʪʦ ʝʜʠʥʩʪʚʝʥʥʦʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʝ, ʛʜʝ ʨʫʪʝʥʠʡ ʠ ʨʦʜʠʡ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʧʨʝʚʳʰʘʶʪ ʦʩʪʘʣʴʥʳʝ 

ʧʣʘʪʠʥʦʠʜʳ. 

ʉʫʣʴʬʠʜʳ (ʧʠʨʠʪ, ʩʬʘʣʝʨʠʪ, ʭʘʣʴʢʦʧʠʨʠʪ) ʩʝʨʝʙʨʦ-ʧʦʣʠʤʝʪʘʣʣʠʯʝʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʃʘʰʢʝʨʝʢ ʤʝʩʪʘʤʠ ʩʦʜʝʨʞʘʪ ʙʦʣʝʝ 3 ʛ/ʪ ʄʇɻ [3]. 

ʆʪʤʝʯʝʥʦ ʧʦʩʪʦʷʥʥʦʝ ʧʨʠʩʫʪʩʪʚʠʝ ʨʫʜʘʭ ʣʠʪʠʝʚʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʐʘʚʘʟʩʘʡʩʢʦʝ ʨʦʜʠʷ, ʨʫʪʝʥʠʷ, ʠʨʠʜʠʷ, ʧʣʘʪʠʥʳ (ʩʫʤʤʘ ʄʇɻ ʜʦ 0,7 ʛ/ʪ), ʘ ʪʘʢʞʝ 

ʟʦʣʦʪʘ (ʄ.ʄ.ʄʘʥʩʫʨʦʚ, 2004). 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʂʦʯʙʫʣʘʢ ʦʪʨʘʙʘʪʳʚʘʝʪʩʷ ʩ 1966 ʛʦʜʘ 

ʠ ʝʞʝʛʦʜʥʦ ʦʪʨʘʙʘʪʳʚʘʝʪʩʷ ʚ ʩʨʝʜʥʝʤ ʦʢʦʣʦ 110 ʪʳʩ.ʪʦʥʥ ʨʫʜʳ. ɺ ʏʘʜʘʢʩʢʦʤ 

ʨʫʜʥʦʤ ʧʦʣʝ ʵʪʘ ʮʠʬʨʘ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 120 ʪʳʩ. ʪʦʥʥ ʨʫʜʳ. ʉ ʆʣʠʡ ɿʠʸ ʠ ʉʘʨʳ-

ʏʝʢʫ ʝʞʝʛʦʜʥʦ ʜʦʙʳʚʘʝʪʩʷ ʦʢʦʣʦ 35 ʤʣʥ ʪʦʥʥ ʨʫʜʳ. ʇʨʦʜʫʢʪʳ ʠʭ ʩʚʳʰʝ 

ʧʦʣʫʚʝʢʦʚʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ (ʭʚʦʩʪʳ), ʘ ʪʘʢʞʝ ʟʘʩʢʣʘʜʠʨʦʚʘʥʳʝ 

ʟʘʧʘʩʳ ʟʘʙʘʣʘʥʩʦʚʳʭ ʨʫʜ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʶʪʩʷ ʪʝʭʥʦʛʝʥʥʳʤʠ ʦʙʲʝʢʪʘʤʠ 

ʥʝ ʪʦʣʴʢʦ ʟʦʣʦʪʘ, ʥʦ ʠ ʄʇɻ.  

ʆʜʥʘʢʦ, ʛʝʦʣʦʛʦ-ʤʠʥʝʨʘʣʦʛʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʝ ʙʦʣʴʰʠʥʩʪʚʘ 

ʦʙʲʝʢʪʦʚ (ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʧʣʦʱʘʜʝʡ) ʚ ʨʝʩʧʫʙʣʠʢʝ ʠʤʝʝʪ 

ʬʨʘʛʤʝʥʪʘʨʥʳʡ ʠ ʪʦʯʝʯʥʳʡ ʭʘʨʘʢʪʝʨ. ɼʝʪʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʦʪʚʘʣʦʚ ʠ 

ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʵʥʜʦʛʝʥʥʳʭ ʨʫʜʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ɺʦʩʪʦʯʥʦʛʦ ʋʟʙʝʢʠʩʪʘʥʘ 

ʢʦʤʧʣʝʢʩʦʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ - ʤʠʥʝʨʘʣʦʛʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ 

ʢʘʨʪʠʨʦʚʘʥʠʝʤ (ʩ ʦʪʙʦʨʦʤ ʧʨʦʙ), ʠʟʫʯʝʥʠʝʤ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ (ʧʨʦʚʝʜʝʥʠʝ 
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ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʩ ʫʩʪʘʥʦʚʣʝʥʠʝʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʄʇɻ, ʟʦʣʦʪʘ ʠ ʜʨ. 

ʤʝʪʘʣʣʦʚ), ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʘ ʦʧʪʠʤʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠʟʚʣʝʯʝʥʠʷ ʙʣʘʛʦʨʦʜʥʳʭ, 

ʮʚʝʪʥʳʭ, ʨʝʜʢʠʭ, ʨʘʩʩʝʷʥʥʳʭ, ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʠ ʜʨ. ʤʝʪʘʣʣʦʚ, ʙʝʟ ʩʦʤʥʝʥʠʷ, 

ʩʣʫʞʠʪ ʧʦʚʳʰʝʥʠʶ ʛʝʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʚʳʰʝʦʪʤʝʯʝʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʜʘʪʴ 

ʩʠʩʪʝʤʥʳʡ ʭʘʨʘʢʪʝʨ, ʩ ʘʢʮʝʥʪʦʤ ʥʘ ʦʪʨʘʙʘʪʳʚʘʝʤʳʝ (ʆʣʠʡ ɿʠʸ, ʂʦʯʙʫʣʘʢ, ʏʘʜʘʢ, 

ʂʳʟʳʣʘʣʤʘʩʘʡ ʠ ʜʨ.), ʘ ʪʘʢʞʝ, ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ, ʥʘ ʨʝʟʝʨʚʥʦ-ʨʘʟʚʝʜʘʥʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 
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ʪʘʨʤʦץʣʘʨʠʥʠ ʤʫʩʪʘ״ʢʘʤʣʘʰ ʙʦʨʘʩʠʜʘ ʤʫ״ʠʤ ʚʘʟʠʬʘʣʘʨ ʙʝʣʛʠʣʘʙ ץ˄ʡʠʣʛʘʥ. 

ɸʡʥʠץʩʘ, ״ʦʟʠʨʛʠ ʢʫʥʜʘ ɶʟʙʝʢʠʩʪʦʥ ʈʝʩʧʫʙʣʠʢʘʩʠʜʘ ʩʘʥʦʘʪ ʫʯʫʥ ʤʫ״ʠʤ 

ʘ״ʘʤʠʷʪʛʘ ʵʛʘ ʙ˄ʣʛʘʥ ʚʦʣʴʬʨʘʤ, ʤʦʣʠʙʜʝʥ, ʣʠʪʠʡ, ʥʠʢʝʣʴ, ʮʝʟʠʡ, ʛʝʨʤʘʥʠʡ, 

ʛʘʣʣʠʡ, ʪʝʣʣʫʨ, ʠʥʜʠʡ, ʨʝʥʠʡ, ʚʘʥʘʜʠʡ, ʢʦʙʘʣʴʪ, ʢʨʝʤʥʠʡ, ʤʘʛʥʠʡ, ʤʘʨʛʘʥʝʮ, 

ʪʘʥʪʘʣ, ʥʠʦʙʠʡ, ʮʠʨʢʦʥʠʡ, ʢʘʜʤʠʡ, ʩʝʣʝʥ, ʪʠʪʘʥ, ʧʣʘʪʠʥʘ, ʩʢʘʥʜʠʡ, ʘʣʶʤʠʥʠʡ, 

ʙʦʨ, ʚʠʩʤʫʪ, ʛʨʘʬʠʪ, ʙʝʨʠʣʣʠʡ, ʨʫʙʠʜʠʡ, ʛʘʬʥʠʡ, ʩʫʨʴʤʘ ʢʘʙʠ ʤʝʪʘʣʣʘʨʛʘ ʙ˄ʣʛʘʥ 

ʪʘʣʘʙ ʡʠʣ ʩʘʡʠʥ ʦʨʪʠʙ ʙʦʨʤʦץʜʘ.  

ʖץʦʨʠʜʘʛʠ ʢʠʤʸʚʠʡ ʵʣʝʤʝʥʪʣʘʨ ʥʘʬʘץʘʪ ʩʘʥʦʘʪ, ʙʘʣʢʠ ʵʥʝʨʛʝʪʠʢʘ, ʢʠʤʸ, 

ʵʣʝʢʪʨʦʥʠʢʘ, ץʫʨʠʣʠʰ, ʘʵʨʦʢʦʩʤʠʢ ʚʘ ʶץʦʨʠ ʪʝʭʥʦʣʦʛʠʷʣʠ ʩʦ״ʘʣʘʨ ʫʯʫʥ 

ʩʪʨʘʪʝʛʠʢ ʘ״ʘʤʠʷʪ ʢʘʩʙ ʵʪʘʜʠ. 

 ʘʪʜʘʥ ˄ʭʰʘʰ ʙ˄ʣʛʘʥ ʥʦʸʙ ʤʝʪʘʣʣʠ״ʘʨʙʠʡ ɶʟʙʝʢʠʩʪʦʥʜʘʛʠ ʛʝʥʝʪʠʢ ʞʠנ

ʤʘʚʞʫʜ ״ʫʜʫʜʣʘʨ ʦʨʘʩʠʜʘ ʃʦʣʘʙʫʣʦץ-ɹʦʷʥʢʘʨʘ ʥʦʸʙ ʤʝʪʘʣʣʠ ʟʦʥʘʩʠ ʦʙʲʝʢʪʣʘʨʠ 

ʩʘʥʦʘʪ ʪʘʣʘʙʣʘʨʠʛʘ ʵʥʛ ʤʦʩʣʘʨʠ ״ʠʩʦʙʣʘʥʘʜʠʣʘʨ. 

ɾʘʥʫʙʠʡ פʦʨʘʪʝʧʘ ʥʦʸʙ ʤʝʪʘʣʣʠ ʤʘʲʜʘʥʣʘʰʫʚʠʥʠʥʛ ʛʝʦʣʦʛʠʢ-

ʩʪʨʫʢʪʫʨʘʚʠʡ h ʘʨʦʠʪʣʘʨʠʥʠ ʚʘ ʤʦʜʜʠʡ ʪʘʨʢʠʙʠʥʠ ʙʘʪʘʬʩʠʣ ˄ ʨʛʘʥʠʰ ʥʘʪʠʞʘʩʠʜʘ, 

-ʘʨʙʜʘʥ ʞʘʥʫʙʛʘ ʚʘ ʞʘʥʫʙס-ʠʩʦʨ ʥʦʸʙ ʤʝʪʘʣʣʠ ʟʦʥʘʩʠʜʘ ʙʠʨ-ʙʠʨʠʥʠ ʰʠʤʦʣʠʡ׳

ʰʘʨץץʘ ץʘʨʘʙ ˄ʟʘʨʦ ˄ʨʠʥ ʘʣʤʘʰʘʜʠʛʘʥ ʂ ʚʘ Na ʛʨʘʥʠʪʣʠ ʧʝʛʤʘʪʠʪʣʠ ɾʘʥʫʙʠʡ 

 .ʟʦʥʘʩʠʥʠʥʛ 2 ʪʘ ʤʘʡʜʦʥʠ ʘʞʨʘʪʠʣʜʠ (ʦʨʘץɹʦʸʥ-ץʃʦʣʘʙʫʣʦ) ʦʨʘʪʝʧʘפ

ʇʝʛʤʘʪʠʪʣʠ ʥʘʤʦʸʥ ״ʫʜʫʜʣʘʨʠ ʃʦʣʘʙʫʣʦץ-ɹʦʸʥץʦʨʘ ʟʦʥʘʩʠʜʘ ʫʟʫʥʣʠʛʠ 30 

ʢʤ ʚʘ ʢʝʥʛʣʠʛʠ 4 ʢʤ ʛʘʯʘ ʙ˄ʣʛʘʥ ʤʘʡʜʦʥʜʘ ʞʦʡʣʘʰʛʘʥ. ʋʣʘʨ ʸʪʠʰ ʰʘʨʦʠʪʣʘʨʠ ʚʘ 

ʤʦʨʬʦʛʝʥʝʪʠʢ ʭʫʩʫʩʠʷʪʣʘʨʠ ʢʝʪʤʘ-ʢʝʪʣʠʢʜʘ ʰʠʤʦʣʠʡ-סʘʨʙʠʡ ʸʥʙʘסʠʨʠʜʘʥ 

ʞʘʥʫʙʠʡ-ʰʘʨץץʘ ץʘʨʘʙ ˄ʟʛʘʨʠʙ ʙʦʨʠʰʠ ʙʠʣʘʥ ʪʘʚʩʠʬʣʘʥʘʜʠ. ɹʫ ʵʩʘ ʫʰʙʫ ʤʘʲʜʘʥ 

ʟʦʥʘʩʠʜʘ ʧʝʛʤʘʪʠʪʣʘʨʥʠʥʛ ʰʘʢʣʣʘʥʠʰʠ ʚʘ ʞʦʡʣʘʰʠʰʠʜʘʛʠ ʟʦʥʘʣʣʠʢʥʠ 

ʢ˄ʨʩʘʪʘʜʠ. ɹʫ ״ʦʣʘʪ נʘʨʙʠʡ ʃʦʣʘʙʫʣʦץ ʤʘʡʜʦʥʠʥʠʥʛ ʤʝʣʘʥʦʢʨʘʪ 

ʛʨʘʥʦʩʠʝʥʠʪʣʘʨʠʜʘ ʞʦʡʣʘʰʛʘʥ ʠʥʪʨʫʟʠʚ ʠʯʠʜʘʛʠ ʧʣʠʪʘʩʠʤʦʥ ʧʝʛʤʘʪʠʪʣʘʨʥʠʥʛ 

ɸʨʨʘʙʘʥʜ ʚʘ ʄʘʨʢʘʟʠʡ ʃʦʣʘʙʫʣʦץ ʤʘʡʜʦʥʣʘʨʠʜʘʛʠ ʧʣʠʪʘʩʠʤʦʥ ״ʘʤʜʘ ʪʦʤʠʨʣʠ 

ʧʝʛʤʘʪʠʪʣʘʨ ʙʠʣʘʥ ʘʣʤʘʰʠʥʫʚʠʜʘ ʥʘʤʦʸʥ ʙ˄ʣʘʜʠ.  

ʋʣʘʨʥʠʥʛ ʛʝʥʝʪʠʢ ʜʘʚʦʤʠ ʩʠʬʘʪʠʜʘ ʐʘʨץʠʡ ʃʦʣʘʙʫʣʦץ ʤʘʡʜʦʥʠʜʘʛʠ 

ʜʘʡʢʘʛʘ ˄ʭʰʘʰ ʤʘʛʤʘʪʠʪʣʘʨ ʚʘ ʄʘʥסʠʪ ʵʟʠʣʠʰ ʟʦʥʘʩʠʥʠʥʛ ʤʝʪʘʤʦʨʬʦʛʝʥ-

ʪʝʨʨʠʛʝʥ ʞʠʥʩʣʘʨʠ ʦʨʘʩʠʜʘ ʞʦʡʣʘʰʛʘʥ ʥʦʜʠʨ ʤʝʪʘʣʣʠ ʯʠʟʠץʣʠ-˄ʯʦץʣʠ ʘʣʴʙʠʪʣʠ 

ʧʝʛʤʘʪʠʪʣʠ ʟʦʥʘʣʘʨʠ ʭʠʟʤʘʪ ץʠʣʘʜʠ (ʄʘʥסʠʪ ʢʦʥʠ, ɹʦʸʥץʦʨʘ ʚʘ ʄʠʥʞʠʨ 

ʫʯʘʩʪʢʘʣʘʨʠ).  

ʉʪʨʫʢʪʫʨʘʚʠʡ ʚʘʟʠʷʪʣʘʨʥʠʥʛ ʷʛʦʥʘ ʤʘʢʦʥʠʜʘ ʃʦʣʘʙʫʣʦץ-ɹʦʸʥץʦʨʘ 

ʧʝʛʤʘʪʠʪʣʠ ʟʦʥʘʩʠʥʠʥʛ ʞʦʡʣʘʰʠʰ ʰʘʨʦʠʪʣʘʨʠ ʚʘ ʛʝʦʢʠʤʸʚʠʡ ʙʝʣʛʠʣʘʨʠ, 

ʧʝʛʤʘʪʠʪʣʠ ʙʦסʣʘʤʣʘʨʥʠʥʛ ʪʘʨʢʠʙʠʜʘʛʠ ʘʣʴʙʠʪ ʬʘʟʘʩʠ סʘʨʙʜʘʥ ʰʘʨץץʘ ץʘʨʘʙ 

ʢʝʪʤʘ-ʢʝʪ ʟʦʥʘʣ ʢ˄ʥʜʘʣʘʥʛ ʡ˄ʥʘʣʠʰʜʘ ʦʨʪʠʙ ʙʦʨʘʜʠ. ɹʫʥʜʘʡ ʟʦʥʘʣʣʠʢ 

ʧʝʛʤʘʪʠʪʣʘʨʥʠʥʛ ʥʦʸʙ ʤʝʪʘʣʣʠ ʤʠʥʝʨʘʣ ʪʫʨʣʘʨʠʥʠ ʯʫץʫʨʣʠʢʛʘʯʘ ʠʟʣʘʰ ʚʘ 

ʙʘʰʦʨʘʪ ץʠʣʠʰʥʠ ʤʫ״ʠʤ ʞʠ״ʘʪʠ ״ʠʩʦʙʣʘʥʘʜʠ. 

ʃʦʣʘʙʫʣʦץïɹʦʸʥץʦʨʘ ʟʦʥʘʩʠʜʘʛʠ ʧʝʛʤʘʪʠʪʣʠ ʤʘʲʜʘʥʣʘʨʥʠʥʛ ʤʦʜʜʠʡ 

ʪʘʨʢʠʙʠ ʪʘʥʪʘʣ-ʥʠʦʙʠʡʣʠ, ʣʠʪʠʡ-ʙʝʨʠʣʣʠʡʣʠ ʚʘ ʠʰץʦʨʣʠ ʵʣʝʤʝʥʪʣʘʨʛʘ ʙʦʡ 

ʵʢʘʥʣʠʛʠ ʙʠʣʘʥ ʘʞʨʘʣʠʙ ʪʫʨʘʜʠ. 

ʃʦʣʘʙʫʣʦץ-ɹʦʸʥץʦʨʘ ʟʦʥʘʩʠʜʘʛʠ ʧʝʛʤʘʪʠʪ ʪʘʥʘʣʘʨʠ ʤʠʥʝʨʘʣʣʘʰʫʚ 

ʙʦʩץʠʯʠʥʠʥʛ ״ʦʩʠʣ ʙ˄ʣʠʰ ʢʝʪʤʘ-ʢʝʪʣʠʛʠ ʩʭʝʤʘʩʠ ʠʰʣʘʙ ʯʠץʠʣʛʘʥ. ɹʫ ʝʨ ʦʩʪʠʜʘ 

ʧʝʛʤʘʪʠʪ ʞʠʥʩʣʘʨʠʜʘ (ʡʠʨʠʢ ʜʦʥʘʜʦʨ, ʦʜʘʪʜʘ ʥʦʸʙ ʤʝʪʘʣʣʘʨʛʘ ʙʦʡ ʞʠʥʩʣʘʨ) 



ɻʝʦʣʦʛʠʷ, ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚ ʠ ʧʨʠʤʝʥʷʝʤʦʛʦ ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 
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ʪʫʨʣʠ ʜʘʚʨʣʘʨʜʘ ʚʘ ʙʦʩץʠʯʣʘʨʜʘ ʤʠʥʝʨʘʣʣʘʨ ʧʘʡʜʦ ʙ˄ʣʠʰ (ʢʨʠʩʪʘʣʣʘʥʠʰ) 

ʪʘʨʪʠʙʠʥʠ ʠʬʦʜʘʣʘʡʜʠ.  

ʋʰʙʫ ʤʠʥʝʨʘʣ ״ʦʩʠʣ ʙ˄ʣʠʰ ʙʦʩץʠʯʣʘʨʠ ʄʘʥסʠʪ ʢʦʥʠ ʧʝʛʤʘʪʠʪʣʘʨʠʥʠʥʛ 

ʨʠʚʦʞʣʘʥʠʰʠʥʠ ʘʢʩ ʵʪʪʠʨʘʜʠ ʚʘ ʧʝʛʤʘʪʠʪ ʤʘʲʜʘʥʣʘʨʠʥʠʥʛ ʰʘʢʣʣʘʥʠʰ ʞʘʨʘʸʥʠ 

ʜʘʚʦʤʠʜʘ ʛʝʦʢʠʤʸʚʠʡ ʰʘʨʦʠʪʣʘʨʥʠʥʛ ʠʟʯʠʣ ˄ʟʛʘʨʠʰʠʜʘʥ ʜʘʣʦʣʘʪ ʙʝʨʘʜʠ. 

ʇʝʛʤʘʪʠʪʣʘʨʥʠʥʛ ʪʘʨʢʠʙʠ ʚʘ ʠʯʢʠ ʩʪʨʫʢʪʫʨʘʩʠʥʠʥʛ ʵʥʛ ʤʫ״ʠʤ ״ʫʩʫʩʠʷʪʣʘʨʠ 

 ʡʠʜʘʛʠʣʘʨ: Ta, Nb, Be, Li, Cs ʢʘʙʠ ʥʦʸʙ ʵʣʝʤʝʥʪʣʘʨʥʠ ʚʘ ʫʣʘʨʥʠ ʪʘʰʫʚʯʠʣʘʨʠ ï˄ץ

F, P, B, Cl ï ʤʘʲʜʘʥ ʘʪʨʦʬʠʜʘ ʪʦʤʠʨʩʠʟ, ʤʠʥʝʨʘʣʩʠʟ ʪ˄ʧʣʘʥʠʰʠ ʙʠʣʘʥ 

ʠʬʦʜʘʣʘʥʘʜʠ. 

ʄʘʡʜʦʥʜʘ ʘʤʘʣʛʘ ʦʰʠʨʠʣʛʘʥ ʤʠʥʝʨʘʣʦʛʠʢ ʚʘ ʛʝʦʢʠʤʸʚʠʡ ʪʘʜץʠץʦʪʣʘʨ 

ʘʩʦʩʠʜʘ ʃʦʣʘʙʫʣʦץ-ɹʦʸʥץʦʨʘ ʟʦʥʘʩʠʜʘʛʠ ʄʘʥסʠʪ, ʉʫʣʦʪʩʦʡ, ɹʦʸʥץʦʨʘ ʚʘ 

ɸʨʨʘʙʘʥʜ ʠʩʪʠץʙʦʣʣʠ ʫʯʘʩʪʢʘʣʘʨʠ ʧʦʪʝʥʮʠʘʣ ʩʘʥʦʘʪ ʘ״ʘʤʠʷʪʠʛʘ ʵʛʘ ʤʘʡʜʦʥʣʘʨ 

ʩʠʬʘʪʠʜʘ ʘʞʨʘʪʠʣʜʠ. 

ʃʦʣʘʙʫʣʦץ-ɹʦʸʥץʦʨʘ ʟʦʥʘʩʠʜʘʛʠ ʥʦʸʙ ʤʝʪʘʣʣʠ ʧʝʛʤʘʪʠʪʣʘʨ ʶץʦʨʠ ʩʘʥʦʘʪ 

ʘ״ʘʤʠʷʪʠʛʘ ʵʛʘ ʙ˄ʣʛʘʥ ʩʘʥʦʘʪ ʫʯʫʥ ʤʫ״ʫʤ ʤʠʥʝʨʘʣʣʘʨʛʘ ʙʦʡ ʙ˄ʣʠʙ, ʫʣʘʨʥʠ 

˄ʟʣʘʰʪʠʨʠʰ ʠʩʪʠץʙʦʣʣʘʨʠ ʶץʦʨʠ ʙʘ״ʦʣʘʥʘʜʠ.  

ʄʘʥסʠʪ, ɹʦʸʥץʦʨʘ ʚʘ ʉʫʣʦʪʩʦʡ ʢʦʥʣʘʨʠ ɶʟʙʝʢʠʩʪʦʥʜʘ ʢʝʨʘʤʠʢʘ ʚʘ ʥʦʸʙ 

ʤʝʪʘʣʣ ʭʦʤʘʰʸʩʠʥʠ ʢʦʤʧʣʝʢʩ ʩʘʥʦʘʪ ʫʩʫʣʠʜʘ ץʘʟʠʙ ʦʣʠʰ ʫʯʫʥ ʢʝʥʛ ʢ˄ʣʘʤʣʠ ʚʘ 

ʠʩʪʠץʙʦʣʣʠ ʦʙʲʝʢʪʣʘʨ ʙ˄ʣʠʙ, ʫʥʠʥʛ ʥʝʛʠʟʠʜʘ ʪʦס-ʢʦʥ ʙʦʡʠʪʠʰ ʢʦʤʙʠʥʘʪʠ ʙʘʨʧʦ 

ʵʪʠʣʠʰʠ ʤʫʤʢʠʥ. ʂʦʤʙʠʥʘʪʥʠʥʛ ʙʘʨץʘʨʦʨ, ʫʟʦץ ʤʫʜʜʘʪʣʠ ʬʘʦʣʠʷʪʠ ״ʘʤʜʘ 

ʠץʪʠʩʦʜʠʡ ʩʘʤʘʨʘʜʦʨʣʠʛʠ ʃʦʣʘʙʫʣʦץ-ɹʦʷʥʢʘʨʘ ʥʦʙy ʤʝʪʘʣʣʠ ״ʫʜʫʜʠʜʘ 

ʘʥʠץʣʘʥʛʘʥ ʙʘʨʯʘ ʥʦʸʙ ʤʝʪʘʣʣʠ ʦʙʲʝʢʪʣʘʨʥʠ ʩʘʥʦʘʪ ʤʠץʸʩʠʜʘ ˄ ʟʣʘʰʪʠʨʠʰʛʘ ʞʘʣʙ 

 .ʠʣʠʰ ʠʤʢʦʥʠʥʠ ʷʨʘʪʘʜʠץ

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ɽʞʢʦʚ ʖ.ɹ., ʍʘʣʜʘʨʦʚ ʊ.ɸ., ɸʙʜʫʨʘʭʤʘʥʦʚ ʉ.ʐ. ʇʝʛʤʘʪʠʪʦʚʳʝ 

ʬʦʨʤʘʮʠʠ ʋʟʙʝʢʠʩʪʘʥʘ ʠ ʠʭ ʨʝʜʢʦʤʝʪʘʣʣʴʥʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ. ï ʊʘʰʢʝʥʪ: ʌʘʥ, 

2001. ï 212 ʩ. 

2. ʊʦʰʤʝʪʦʚ ʋ.ʍ., ʍʦʣʤʫʨʦʜʦʚ ɸ.ʄ. ɻʝʦʣʦʛʠʷ ʠ ʨʝʜʢʦʤʝʪʘʣʣʴʥʘʷ 

ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʃʦʣʘʙʫʣʦʢ-ɹʦʷʥʢʦʨʘ ʧʝʛʤʘʪʠʪʦʚʦʡ ʟʦʥʳ. // ɻʝʦʣʦʛʠʷ ʠ ʧʦʣʝʟʥʳʝ 

ʠʩʢʦʧʘʝʤʳʝ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ. ï 2020. ï ˉ3. ï ʉ. 45ï52. 

3. ʇʦʧʦʚ ɺ.ʀ. ʉʪʨʫʢʪʫʨʥʦ-ʬʦʨʤʘʮʠʦʥʥʳʝ ʫʩʣʦʚʠʷ ʨʘʟʤʝʱʝʥʠʷ 

ʨʝʜʢʦʤʝʪʘʣʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʉʨʝʜʥʝʡ ɸʟʠʠ. ï ʄ.: ʅʝʜʨʘ, 1986. ï 178 ʩ. 

4. ʍʦʜʞʘʝʚʘ ʄ.ʍ., ʂʘʩʳʤʦʚ ʋ.ʊ. ʄʠʥʝʨʘʣʦʛʠʷ ʧʝʛʤʘʪʠʪʦʚ ʄʘʥʛʠʪʩʢʦʛʦ 

ʫʯʘʩʪʢʘ. // ɺʝʩʪʥʠʢ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ ʋʟʙʝʢʠʩʪʘʥʘ. ï 2021. ï ˉ2. ï ʉ. 64ï71. 

5.  ɽʞʢʦʚ ʖ.ɹ. ʉʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʧʨʦʛʥʦʟʫ ʠ ʦʮʝʥʢʝ 

ʨʝʜʢʦʤʝʪʘʣʣʴʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ. // ʄʘʪʝʨʠʘʣʳ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ çʄʠʥʝʨʘʣʴʥʳʝ ʨʝʩʫʨʩʳ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠè. ï ʊʘʰʢʝʥʪ, 2019. ï ʉ. 

89ï93. 

6. Holiyorov A.T., Toshmetov U.Kh. Structural and mineralogical features of 

pegmatite zones in the Hissar metallogenic belt. // Abstracts of the International 

Geoscience Conference ñRare Earth Elements and Strategic Mineralsò. ï Tashkent, 

2022. ï P. 112ï115. 



ʀʥʥʦʚʘʮʠʠ ʚ ʦʙʦʛʘʱʝʥʠʠ ʠ ʧʝʨʝʨʘʙʦʪʢʝ ʩʳʨʴʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚ 

184 

 

ʉɽʂʎʀʗ 2. ʀʅʅʆɺɸʎʀʀ ɺ ʆɹʆɻɸʑɽʅʀʀ ʀ ʇɽʈɽʈɸɹʆʊʂɽ ʉʓʈʔʗ 

ʊɽʍʅʆʃʆɻʀʏɽʉʂʀʍ ʄɽʊɸʃʃʆɺ 

 

 

ʄɽʍɸʅʀɿʄʓ ʄʀʂʈʆɹʀʆʃʆɻʀʏɽʉʂʆɻʆ ɺʆɿɼɽʁʉʊɺʀʗ ʅɸ 

ʆʉʊɸʊʆʏʅʆɽ ɿʆʃʆʊʆ ɺ ɿʆʃʆʊʆʉʋʃʔʌʀɼʅʓʍ ʊɽʍʅʆɻɽʅʅʓʍ 

ʉʀʉʊɽʄɸʍ 

 

ʉʘʥʘʢʫʣʦʚ ʂ.ʉ. 

 

ɸʆ çʅʘʚʦʠʡʩʢʠʡ ʛʦʨʥʦ-ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʡ ʢʦʤʙʠʥʘʪè (info@ngmk.uz) 

 

ʀʥʪʝʥʩʠʚʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʭʚʦʩʪʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʟʦʣʦʪʦʩʦʜʝʨʞʘʱʠʭ ʠ ʤʝʜʥʦ-

ʧʦʨʬʠʨʦʚʳʭ ʨʫʜ ʪʨʝʙʫʝʪ ʚʥʝʜʨʝʥʠʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʠʟʚʣʝʯʝʥʠʷ 

ʦʩʪʘʪʦʯʥʦʛʦ ʟʦʣʦʪʘ. ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʦʮʝʩʩʳ ʙʠʦʜʝʩʪʨʫʢʮʠʠ 

ʩʫʣʴʬʠʜʦʚ ʠ ʧʦʚʝʜʝʥʠʝ ʟʦʣʦʪʘ ʚ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘʭ ʅɻʄʂ. ʇʦʢʘʟʘʥʦ, ʯʪʦ 

ʧʨʠʤʝʥʝʥʠʝ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ Acidithiobacillus ferrooxidans ʠ 

Pseudomonas fluorescens ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʨʫʰʝʥʠʶ ʩʫʣʴʬʠʜʥʦʡ ʤʘʪʨʠʮʳ ʠ 

ʨʘʩʧʘʜʫ ʫʩʪʦʡʯʠʚʳʭ ʮʠʘʥʠʩʪʳʭ ʠ ʩʫʣʴʬʠʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʟʦʣʦʪʘ. ʕʪʦ ʧʨʠʚʦʜʠʪ 

ʢ ʝʛʦ ʚʳʩʚʦʙʦʞʜʝʥʠʶ ʠ ʦʩʘʞʜʝʥʠʶ ʥʘ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʢʣʝʪʢʘʭ, ʬʦʨʤʠʨʫʷ 

ʚʪʦʨʠʯʥʳʝ ʟʦʥʳ ʦʙʦʛʘʱʝʥʠʷ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʩʧʦʩʦʙʥʳ ʥʝ 

ʪʦʣʴʢʦ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʙʠʦʚʳʱʝʣʘʯʠʚʘʥʠʠ, ʥʦ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʝʨʝʥʦʩʫ ʠ 

ʘʢʢʫʤʫʣʷʮʠʠ ʟʦʣʦʪʘ ʚ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʙʘʨʴʝʨʘʭ. ʈʝʟʫʣʴʪʘʪʳ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʧʦʣʫʧʨʦʤʳʰʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʜʪʚʝʨʞʜʘʶʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʠʟʚʣʝʯʝʥʠʷ ʟʦʣʦʪʘ 

ʠʟ ʪʝʭʥʦʛʝʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ. 

ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ 

ʜʝʩʪʨʫʢʮʠʠ ʩʫʣʴʬʠʜʦʚ ʚ ʭʚʦʩʪʘʭ ʧʝʨʝʨʘʙʦʪʢʠ ʤʝʜʥʦ-ʧʦʨʬʠʨʦʚʳʭ ʠ 

ʟʦʣʦʪʦʩʦʜʝʨʞʘʱʠʭ ʨʫʜ, ʘ ʪʘʢʞʝ ʧʦʚʝʜʝʥʠʝ ʦʩʪʘʪʦʯʥʦʛʦ ʟʦʣʦʪʘ ʚ ʫʩʣʦʚʠʷʭ 

ʪʝʭʥʦʛʝʥʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ʇʨʦʚʝʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʙʠʦʚʳʱʝʣʘʯʠʚʘʥʠʶ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʘʢʪʝʨʠʡ Acidithiobacillus ferrooxidans ʠ Pseudomonas fluorescens, 

ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʧʦʚʳʩʠʪʴ ʠʟʚʣʝʯʝʥʠʝ ʟʦʣʦʪʘ ʜʦ 25ï30%. ʆʙʦʩʥʦʚʘʥʘ ʧʝʨʩʧʝʢʪʠʚʘ 

ʙʠʦʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ ʟʦʣʦʪʘ ʠ ɻ ʢʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʪʝʨʨʠʪʦʨʠʡ. 

ʄʘʩʩʦʚʦʝ ʥʘʢʦʧʣʝʥʠʝ ʪʝʭʥʦʛʝʥʥʳʭ ʦʪʭʦʜʦʚ ʛʦʨʥʦʨʫʜʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, 

ʦʩʦʙʝʥʥʦ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʝʨʴʝʟʥʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʠ 

ʨʝʩʫʨʩʥʫʶ ʧʨʦʙʣʝʤʫ. ɺ ʭʚʦʩʪʘʭ ʩʦʜʝʨʞʠʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʦʩʪʘʪʦʯʥʦʛʦ ʟʦʣʦʪʘ, ʥʦ ʝʛʦ ʠʟʚʣʝʯʝʥʠʝ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʟʘʪʨʫʜʥʝʥʦ ʠʟ-

ʟʘ ʩʣʦʞʥʦʛʦ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʚʢʣʶʯʘʷ ʧʨʠʩʫʪʩʪʚʠʝ ʩʫʣʴʬʠʜʦʚ ʠ 

ʭʠʤʠʯʝʩʢʠ ʩʚʷʟʘʥʥʦʛʦ ʟʦʣʦʪʘ. 

ʀʟʫʯʝʥ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʭʚʦʩʪʦʚ ʤʝʜʥʦ-ʧʦʨʬʠʨʦʚʳʭ ʠ ʟʦʣʦʪʦʥʦʩʥʳʭ ʨʫʜ, 

ʧʨʦʚʝʜʝʥʦ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʫʣʴʪʫʨ 

Acidithiobacillus ferrooxidans ʠ Pseudomonas fluorescens. ʇʨʠʤʝʥʝʥʳ ʤʝʪʦʜʳ 

ʙʠʦʚʳʱʝʣʘʯʠʚʘʥʠʷ ʜʣʷ ʦʮʝʥʢʠ ʠʟʚʣʝʯʝʥʠʷ ʟʦʣʦʪʘ ʠ ʠʟʤʝʥʝʥʠʡ 

ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. 

mailto:info@ngmk.uz
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ʍʚʦʩʪʳ ʩʦʜʝʨʞʘʪ ʟʦʣʦʪʦ ʚ ʬʦʨʤʝ ʩʚʦʙʦʜʥʦʛʦ ʤʝʪʘʣʣʘ, ʩʫʣʴʬʠʜʥʳʭ 

ʚʢʣʶʯʝʥʠʡ (ʧʠʨʠʪ, ʘʨʩʝʥʦʧʠʨʠʪ), ʘ ʪʘʢʞʝ ʟʦʣʦʪʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʠ 

ʩʠʣʠʢʘʪʥʳʤʠ ʬʘʟʘʤʠ. ʊʨʫʜʥʦʠʟʚʣʝʢʘʝʤʦʝ ʟʦʣʦʪʦ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 60%. 

ɹʘʢʪʝʨʠʠ Pseudomonas fluorescens ʨʘʟʨʫʰʘʶʪ ʮʠʘʥʠʩʪʳʝ ʢʦʤʧʣʝʢʩʳ ʟʦʣʦʪʘ, 

ʩʧʦʩʦʙʩʪʚʫʷ ʧʨʝʚʨʘʱʝʥʠʶ ʟʦʣʦʪʘ ʚ ʵʣʝʤʝʥʪʘʨʥʦʝ ʩʦʩʪʦʷʥʠʝ: 

[Au(CN)2
ī]+P.f.ŸAu0+NH3+CO2 

Acidithiobacillus ferrooxidans ʦʢʠʩʣʷʝʪ ʩʫʣʴʬʠʜʳ, ʚʳʩʚʦʙʦʞʜʘʷ ʟʦʣʦʪʦ ʠ 

ʩʧʦʩʦʙʩʪʚʫʷ ʦʙʨʘʟʦʚʘʥʠʶ ʨʘʩʪʚʦʨʠʤʳʭ ʪʠʦʩʫʣʴʬʘʪʥʳʭ ʠ ʩʫʣʴʬʠʪʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʤʦʙʠʣʠʟʘʮʠʶ ʟʦʣʦʪʘ: 

2FeS2+7O2+2H2OŸ2FeSO4+2H2SO4 + Au0 

ɺ ʧʨʦʮʝʩʩʝ ʙʠʦʚʳʱʝʣʘʯʠʚʘʥʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝ ʥʘʥʦʯʘʩʪʠʮ 

ʟʦʣʦʪʘ ʨʘʟʤʝʨʦʤ 3ï4 ʥʤ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʘʛʨʝʛʘʮʠʠ ʠ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʠʶ 

ʤʝʪʘʣʣʘ. 

ʄʝʭʘʥʠʟʤʳ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʟʦʣʦʪʘ: ʚ ʧʨʦʮʝʩʩʝ ʙʠʦʦʢʠʩʣʝʥʠʷ ʟʦʣʦʪʦ ʤʦʞʝʪ 

ʨʘʩʪʚʦʨʷʪʴʩʷ ʚ ʚʠʜʝ ʪʠʦʩʫʣʴʬʘʪʥʳʭ ʠʣʠ ʩʫʣʴʬʠʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʧʦʩʣʝ ʯʝʛʦ 

ʙʘʢʪʝʨʠʠ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪ ʝʛʦ ʜʦ ʥʘʥʦʯʘʩʪʠʮ: 

Au++ʙʘʢʪʝʨʠʷŸAu0(3ï4 ʥʤ) 

ʅʘʥʦʯʘʩʪʠʮʳ ʟʦʣʦʪʘ ʤʦʛʫʪ ʘʢʢʫʤʫʣʠʨʦʚʘʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʣʝʪʦʢ ʠ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʦʙʨʘʟʦʚʳʚʘʪʴ ʟʦʥʳ ʚʪʦʨʠʯʥʦʛʦ ʦʙʦʛʘʱʝʥʠʷ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʠʟʦʢʘʨʢʘʩʘʤʠ ʩʦʜʝʨʞʘʥʠʷ ʟʦʣʦʪʘ ʠ ʢʘʨʪʘʤʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘʭ 

ʅɻʄʂ. 

ɹʠʦʧʝʨʝʨʘʙʦʪʢʘ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʠʟʚʣʝʯʝʥʠʝ ʟʦʣʦʪʘ ʜʦ 25ï30% ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤ ʮʠʘʥʠʨʦʚʘʥʠʝʤ. 

ʄʠʥʠʤʠʟʠʨʫʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʟʘ ʩʯʸʪ ʠʩʢʣʶʯʝʥʠʷ 

ʚʳʩʦʢʦʪʦʢʩʠʯʥʳʭ ʨʝʘʛʝʥʪʦʚ. 

ɺʦʩʩʪʘʥʦʚʣʝʥʥʳʝ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʟʦʥʳ ʦʙʦʛʘʱʝʥʠʷ ʤʦʛʫʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʥʦʚʳʝ ʦʙʲʝʢʪʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ 

ʧʨʦʮʝʩʩʘʭ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʦʣʦʪʘ ʚ ʪʝʭʥʦʛʝʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ. 

ɹʠʦʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʥʝ ʪʦʣʴʢʦ ʧʦʚʳʩʠʪʴ ʠʟʚʣʝʯʝʥʠʝ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ, 

ʥʦ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ, ʩʥʠʞʘʷ 

ʪʦʢʩʠʯʥʦʩʪʴ ʦʪʭʦʜʦʚ. 

ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʧʝʨʝʨʘʙʦʪʢʠ ʭʚʦʩʪʦʚ ʦʙʦʛʘʱʝʥʠʷ ʷʚʣʷʶʪʩʷ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʠʟʚʣʝʯʝʥʠʷ ʟʦʣʦʪʘ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʛʦ 

ʦʙʨʘʱʝʥʠʷ ʩ ʪʝʭʥʦʛʝʥʥʳʤʠ ʦʪʭʦʜʘʤʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʫʣʴʪʫʨ Acidithiobacillus 

ferrooxidans ʠ Pseudomonas fluorescens ʵʬʬʝʢʪʠʚʥʦ ʨʘʟʨʫʰʘʝʪ ʩʫʣʴʬʠʜʥʳʝ 

ʤʠʥʝʨʘʣʳ ʠ ʤʦʙʠʣʠʟʫʝʪ ʟʦʣʦʪʦ, ʩʦʟʜʘʚʘʷ ʫʩʣʦʚʠʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʦʥ 

ʚʪʦʨʠʯʥʦʛʦ ʦʙʦʛʘʱʝʥʠʷ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ɹʘʢʘʣʦʚ ʉ.ʇ., ʂʦʨʘʙʣʝʚʘ ʃ.ʇ. ɹʠʦʛʠʜʨʦʤʝʪʘʣʣʫʨʛʠʷ: ʪʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘ. 

ï ʄ.: ʅʘʫʢʘ, 2015. ï 304 ʩ. 
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2. ʄʫʣʶʢʦʚʘ ɸ.ʅ., ʊʠʰʢʦʚʘ ɸ.ɺ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ Acidithiobacillus 

ferrooxidans ʜʣʷ ʦʢʠʩʣʝʥʠʷ ʩʫʣʴʬʠʜʥʳʭ ʨʫʜ. // ɺʝʩʪʥʠʢ ʙʠʦʪʝʭʥʦʣʦʛʠʠ. ï 2019. ï 
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ʦʪʭʦʜʦʚ. ï ʊʘʰʢʝʥʪ: ʋʟʅʀʀɻʈ, 2020. ï 118 ʩ. 
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ʊɽʍʅʆʃʆɻʀʂ ʏʀפʀʅɼʀ ɻɸɿʃɸʈɼɸʅ ʈɽʅʀʁ ʊʋɿʀʅʀ 

ɸɾʈɸʊʀɹ ʆʃʀʐ 

 

ʄʫʥʦʩʠʙʦʚ ʐ., ʀʣʭʘʤʦʚ ʄ. 

 

ʊʦס-ʢʦʥ ʩʘʥʦʘʪʠ ʚʘ ʛʝʦʣʦʛʠʷ ʚʘʟʠʨʣʠʛʠ ״ʫʟʫʨʠʜʘʛʠ ʊʦס-ʢʦʥ ʩʘʥʦʘʪʠʜʘ 

ʤʘ״ʘʣʣʠʡʣʘʰʪʠʨʠʰ ʚʘ ʩʘʥʦʘʪ ʢʦʦʧʝʨʘʮʠʷʩʠʥʠ ʨʠʚʦʞʣʘʥʪʠʨʠʰ ʠʣʤʠʡ-

ʘʤʘʣʠʡ ʤʘʨʢʘʟʠ (shokhrukhmunosibov@gmail.com), (m.ilkhamov@mininglocal.uz) 

 

ɾʘ״ʦʥ ʙʦʟʦʨʠʜʘ ʨʝʥʠʡʛʘ ʙ˄ʣʛʘʥ ʪʘʣʘʙʥʠʥʛ ˄ʩʠʙ ʙʦʨʠʰʠ, ʠʰʣʘʙ ʯʠץʘʨʠʰʛʘ 

ʙ˄ʣʛʘʥ ʪʘʣʘʙʥʠ ʷʥʘʜʘ ʦʰʠʨʘʜʠ. 1 ʢʛ ʨʝʥʠʡʥʠʥʛ ˄ʨʪʘʯʘ ʥʘʨʭʠ 1,932$ ɸפʐ 

ʜʦʣʣʘʨʠʥʠ ʪʘʰʢʠʣ ץʠʣʘʜʠ. ɼʫʥʸʜʘ ʨʝʥʠʡʥʠʥʛ ʪʘʩʜʠץʣʘʥʛʘʥ ʟʘʭʠʨʘʣʘʨʠ ʚʘ ʠʰʣʘʙ 

ʯʠץʘʨʠʰ ʙ˄ʡʠʯʘ ʏʠʣʠ 1,300,000 ʪʦʥʥʘ ʟʘʭʠʨʘ ʚʘ 29,000 ʪʦʥʥʘ ʠʰʣʘʙ ʯʠץʘʨʠʰ 

ʙʠʣʘʥ ʜʫʥʸʜʘ ʙʠʨʠʥʯʠ ˄ʨʠʥʥʠ ʵʛʘʣʣʘʙ ʢʝʣʤʦץʜʘ. 

  

1-ʨʘʩʤ. ʈʝʥʠʡʥʠ ʜʫʥʸʜʘ 

ʪʘʩʜʠץʣʘʥʛʘʥ ʟʘʭʠʨʘʣʘʨʠ 

(2024 ʡ.) 

2-ʨʘʩʤ. ʈʝʥʠʡ ʠʰʣʘʙ ʯʠץʘʨʫʚʯʠ 

ʘʩʦʩʠʡ ʜʘʚʣʘʪʣʘʨ (2024 ʡ.) 

 

ʄʦʣʠʙʜʝʥ ʠʰʣʘʙ ʯʠץʘʨʠʰʜʘ ״ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ ʛʘʟʣʘʨʥʠ ʥʘʤ ʫʩʫʣʜʘ 

ʪʦʟʘʣʘʛʘʥʜʘ, ʘʪʤʦʩʬʝʨʘʛʘ V-750-900 m3/c ʦʣʪʠʥʛʫʛʫʨʪ ʦʢʩʠʜʣʠ ʯʠץʠʥʜʠ ʛʘʟʣʘʨ 

ʙʠʣʘʥ ʨʝʥʠʡ ״ʘʤ ʘʞʨʘʣʠʙ ʯʠץʘʜʠ. ʋʰʙʫ ʛʘʟ, ʯʘʥʛ ʘʨʘʣʘʰʤʘʩʠʥʠʥʛ ʥʘʤʫʥʘʩʠ 

ʩʢʘʥʝʨʣʦʚʯʠ ʵʣʝʢʪʨʦʥ ʤʠʢʨʦʩʢʦʧʠʢ ʪʘʩʚʠʨʣʘʨʠ 3-ʨʘʩʤʜʘ ʢʝʣʪʠʨʠʣʛʘʥ. 

mailto:shokhrukhmunosibov@gmail.com
mailto:m.ilkhamov@mininglocal.uz
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3-ʨʘʩʤ. ʄʦʣʠʙʜʝʥ ʙʦʡʠʪʤʘʩʠʥʠ ʢʫʡʜʠʨʠʰʜʘ ״ʦʩʠʣ ʙ˄ʣʛʘʥ ʯʘʥʛʥʠʥʛ 

ʩʢʘʥʝʨʣʦʚʯʠ ʵʣʝʢʪʨʦʥ ʤʠʢʨʦʩʢʦʧʜʘʛʠ ʪʘʩʚʠʨʣʘʨʠ 
 

ʏʘʥʛ ʥʘʤʫʥʘʩʠʜʘ ʤʦʣʠʙʜʝʥ ʶץʦʨʠ ʤʠץʜʦʨʜʘ ʵʢʘʥʣʠʛʠ, ʷʰʠʣ ʨʘʥʛ ʙʠʣʘʥ 

ʪʘʩʚʠʨʣʘʥʛʘʥ ʙ˄ʣʠʙ ʘʩʦʩʘʥ ʢʠʩʣʦʨʦʜ ʚʘ ʩʫʣʴʬʠʜ ʙʠʨʠʢʤʘʣʘʨʠ ʙʠʣʘʥ ʘʨʘʣʘʰʤʘ 

ʢ˄ʨʠʥʠʰʠʜʘ ʫʯʨʘʰʠʥʠ ʢ˄ʨʠʰʠʤʠʟ ʤʫʤʢʠʥ. 

 
 

4-ʨʘʩʤ. C:״ פʘʞʤʠ ʦʰʠʰʠ 

ʙʠʣʘʥ ʘʞʨʘʣʠʰ ʜʘʨʘʞʘʩʠʥʠʥʛ 

˄ʟʛʘʨʠʰʠ 

5-ʨʘʩʤ. ɻʠʧʩ ʪʘʨʢʠʙʣʠ ʯ˄ʢʤʘʜʘʥ 

ʨʝʥʠʡʥʠ ʵʨʠʪʤʘʛʘ ˄ʢʘʟʠʰʜʘ 

 ʘʨʦʨʘʪʥʠʥʛ ʪʘʴʩʠʨʠ״

 

ʏʠץʠʥʜʠ ʛʘʟʣʘʨ ʪʘʨʢʠʙʠʜʘ ʨʝʥʠʡʥʠʥʛ ʤʠץʜʦʨʠ 0,5 ʜʘʥ 2,14% ʛʘʯʘ ʯʠץʘʜʠ. ʋ 

ʛʘʟʣʘʨʥʠ ʦ״ʘʢ ʩʫʚʠ ʙʠʣʘʥ ʘʜʩʦʨʙʝʨʜʘ C:10:1-פ ʥʠʩʙʘʪʜʘ ʘʙʩʦʨʙʮʠʷʣʘʰ ʦʨץʘʣʠ 

ʛʠʧʩʣʠ ʯ˄ʢʤʘ ʦʣʠʰ. ɻʠʧʩ ʪʘʨʢʙʣʠ ʯ˄ʢʤʘʛʘ ʘʤʤʦʥʠʡ ʩʫʣʴʬʘʪʥʠ 1,15 ʦʨʪʠץʯʘʣʠʢ 

ʢʦʝʬʬʠʮʠʝʥʪʠ ʤʠץʜʦʨʠʜʘ ץ˄ʰʠʙ, 90 ʦʉ ʪʝʤʧʝʨʘʪʫʨʘʜʘ 25 ʜʘץʠץʘ ʜʘʚʦʤʠʜʘ ʪʘʥʣʘʙ 

ʵʨʠʪʠʰ ʥʘʪʠʞʘʩʠʜʘ 97,2% ʨʝʥʠʡ ʵʨʠʪʤʘʛʘ ˄ʪʢʘʟʠʣʜʠ. ʈʝʥʠʡ ʪʘʨʢʠʙʣʠ ʵʨʠʪʤʘʥʠ 

Sim 202/4408 ʤʘʨʢʘʣʠ ʩʦʨʙʝʥʪ ʙʠʣʘʥ ʩʦʨʙʮʠʷ ʚʘ ʜʝʩʦʨʙʮʠʷ ץʠʣʠʥʘʜʠ. ʉ˄ʥʛ 

ʢʨʠʩʪʘʣʣʘʥʠʙ, ʬʠʣʴʪʠʨʜʘʥ ˄ʪʢʘʟʠʙ ץʫʨʠʪʠʙ ʤʘʩʩʘʩʠ ˄ʣʯʘʥʛʘʥʜʘ 69,11% ʙ˄ʣʛʘʥ 

ʨʝʥʠʡʥʠ 0,79 ʛ ʪʫʟʠ ʦʣʠʥʜʠ.  
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6-ʨʘʩʤ. ʏʠץʠʥʜʠ ʛʘʟʣʘʨʜʘʥ ʦʣʠʥʛʘʥ ʨʝʥʠʡ ʪʫʟʠʥʠʥʛ ʩʢʘʥʝʨʣʦʚʯʠ 

ʵʣʝʢʪʨʦʥ ʤʠʢʨʦʩʢʦʧʜʘʛʠ ʪʘʩʚʠʨʠ. 

 

ʉʕʄ ʪʘʩʚʠʨʣʘʨʠʜʘʥ ʨʝʥʠʡʥʠ ʢʠʩʣʦʨʦʜ, ʘʟʦʪ ʚʘ ʚʦʜʦʨʦʜ ʙʠʨʠʢʤʘʩʠ ʨʝʥʠʡ 

ʪʫʟʠ ʵʢʘʥʣʠʛʠ, ץ˄ʰʠʤʯʘʣʘʨʥʠʥʛ ʜʝʷʨʣʠ ʡ˄ץʣʠʛʠ ʙʠʣʘʥ ʠʟʦ״ʣʘʥʘʜʠ. 

 

ɸʜʘʙʠʸʪʣʘʨ ʨ˄ʡʭʘʪʠ 

1. ʄʫʥʦʩʠʙʦʚ ʐ. ʄʦʣʠʙʜʝʥ ʠʰʣʘʙ ʯʠץʘʨʠʰʜʘ ʪʝʭʥʦʛʝʥ ʯʠץʠʥʜʠ ʛʘʟʣʘʨʥʠ 

 ʘʡʪʘ ʠʰʣʘʰ ʪʝʭʥʦʣʦʛʠʷʩʠʥʠ ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʰ: ʜʠʩ. ... ʪʝʭʥ. ʬʘʥ. ʜ-ʨʠ. ïץ

ʊʦʰʢʝʥʪ, 2024. ï 120 ʩ.  

 

 

ʆʇʓʊ ʄɸɻʅʀʊʅʆʁ ʆɹʈɸɹʆʊʂʀ ʈɸʉʊɺʆʈʆɺ ʈɽɸɻɽʅʊʆɺ 

ʇʈʀ ʌʃʆʊɸʎʀʀ ʈʋɼ 

 
1ʉʘʜʫʣʣʘʝʚ ɹ.ʉ., 2ʅʫʨʤʫʭʘʤʝʜʦʚ ʀ.ʉ., 2ɸʢʨʘʤʦʚʘ ʆ.ɻ., 

1ʋʩʤʦʥʦʚ ɸ.ʉ., 2ɾʘʙʙʦʨʦʚ ʕ.ʖ. 

 
1ʊʘʰʢʝʥʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ 

ʀʩʣʘʤʘ ʂʘʨʠʤʦʚʘ (sadullevbaxtiyor55@gmail.com), 

(abrorusmonov102490@gmail.com), 
2 ɻʋ çʀʥʩʪʠʪʫʪ ʤʠʥʝʨʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚè (Ibragim287.@gmail.com), 

(molgaflower2@gmail.com), (jabborovergash92@gmail.com). 

 

ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʧʨʦʮʝʩʩʘ ʬʣʦʪʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʨʫʜ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʝʘʛʝʥʪʦʚ ʧʦʩʣʝ ʤʘʛʥʠʪʥʦʡ ʦʙʨʘʙʦʪʢʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʩʚʠʥʮʦʚʦ ï ʮʠʥʢʦʚʳʭ ʠ ʬʣʶʦʨʠʪʦʚʳʭ ʨʫʜʘʭ.  

ʇʦʩʣʝ ʤʘʛʥʠʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʢʩʘʥʪʦʛʝʥʘʪʘ ʚ ʧʫʣʴʧʝ ʫʣʫʯʰʘʝʪʩʷ 

ʢʦʣʣʝʢʪʠʨʫʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʘʥʠʦʥʥʦʛʦ ʩʦʙʠʨʘʪʝʣʷ (ʪʘʙʣ. 1).  

ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʤʘʛʥʠʪʥʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʜʚʝʨʛʘʣʘʩʴ ʩʤʝʩʴ: ʪʘʣʣʦʚʦʝ ʤʳʣʦ, 

ʢʝʨʦʩʠʥ ʠ ʢʫʙʦʚʳʝ ʦʩʪʘʪʢʠ ɺɾʉ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:0,7:0,5; ʚʦ ʚʪʦʨʦʤ ï 5%ʥʠʡ 

ʨʘʩʪʚʦʨ ʙʫʪʠʣʦʚʦʛʦ ʢʩʘʥʪʦʛʝʥʘʪʘ. ʄʘʛʥʠʪʥʘʷ ʦʙʨʘʙʦʪʢʘ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʧʫʪʝʤ 

ʧʨʦʧʫʩʢʘʥʠʷ ʨʘʩʪʚʦʨʦʚ ʨʝʘʛeʥʪʦʚ ʯʝʨʝʟ ʜʚʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ 

ʘʧʧʘʨʘʪʘ ʇʄʋ ʧʨʠ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 2200 ʵʨʩʪʝʜ.  

ɿʘ ʩʯʝʪ ʦʤʘʛʥʠʯʠʚʘʥʠʷ ʩʤʝʩʠ ʩʦʙʠʨʘʪʝʣʝʡ ʠʟʚʣʝʯʝʥʠʝ ʈ2ʆ5 ʚ ʢʦʥʮʝʥʪʨʘʪ 

ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 1,3%. ɺʦʟʨʘʩʪʘʝʪ ʠʟʚʣʝʯʝʥʠʝ ʤʝʪʘʣʣʦʚ ʚ ʧʝʥʥʳʡ ʧʨʦʜʫʢʪ 

ʢʦʣʣʝʢʪʠʚʥʦʡ ʬʣʦʪʘʮʠʠ - ʩʚʠʥʮʘ ʥʘ 2,1%, ʮʠʥʢʘ ʥa 2,9%. 
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ʊʘʙʣʠʮʘ -1 

ʈʝʟʫʣʴʪʘʪʳ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʧʳʪʘʥʠʡ ʤʘʛʥʠʪʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʢʩʘʥʪʦʛʝʥʘʪʘ ʧʨʠ ʦʙʦʛʘʱʝʥʠʠ ʩʚʠʥʮʦʚʦ ï ʮʠʥʢʦʚʳʭ ʨʫʜ 

ʇʨʦʜʫʢʪʳ 
ɺʳʭʦʜ, 

% 

ʉʦʜʝʨʞʘʥʠʝ, % 
ʀʟʚʣʝʯʝʥʠʝ, 

% 
ʋʩʣʦʚʠʷ 

ʠʩʧʳʪʘʥʠʡ 
Zn Pb Zn Pb 

ʂʦʣʣʝʢʪʠʚʥʳʡ 

ʢʦʥʮʝʥʪʨʘʪ 
9,71 16,4 13,4 85,62 86,6 ɹʝʟ ʤʘʛʥʠʪʥʦʡ 

ʦʙʨʘʙʦʪʢʠ 

ʙʫʪʠʣʦʚʦʛʦ 

ʢʩʘʥʪʦʛʝʥʘʪʘ 

ʍʚʦʩʪʳ 90,29 0,3 0,24 14,38 14,4 

ʀʩʭʦʜʥʘʷ 

ʨʫʜʘ 
100 1,86 1,52 100 100 

ʂʦʣʣʝʢʪʠʚʥʳʡ 

ʢʦʥʮʝʥʪʨʘʪ 
10,12 15,85 12,5 86,24 83,22 ʉ ʤʘʛʥʠʪʥʦʡ 

ʦʙʨʘʙʦʪʢʦʡ 

ʙʫʪʠʣʦʚʦʛʦ 

ʢʩʘʥʪʦʛʝʥʘʪʘ 

ʍʚʦʩʪʳ 89,88 0,28 0,28 13,72 16,78 

ʀʩʭʦʜʥʘʷ 

ʨʫʜʘ 
100 1,86 1,52 100 100 

 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʧʳʪʘʥʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʤʘʛʥʠʯʝʥʥʦʛʦ 

ʞʠʜʢʦʛʦ ʩʪʝʢʣʘ ʢʘʯʝʩʪʚʦ ʬʣʦʪʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ. ʈʝʟʫʣʴʪʘʪʳ ʚʣʠʷʥʠʷ ʤʘʛʥʠʪʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʞʠʜʢʦʛʦ ʩʪʝʢʣʘ ʥʘ ʬʣʦʪʘʮʠʶ ʬʣʶʦʨʠʪʦʚʳʭ ʨʫʜ ʧʦʢʘʟʘʥʳ ʚ ʪʘʙʣ. 2 

ʊʘʙʣʠʮʘ -2 

ɺʣʠʷʥʠʝ ʤʘʛʥʠʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʞʠʜʢʦʛʦ ʩʪʝʢʣʘ ʥʘ ʧʦʢʘʟʘʪʝʣʠ 

ʬʣʦʪʘʮʠʠ ʬʣʶʦʨʠʪʦʚʦʡ ʨʫʜʳ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʧʨʦʜʫʢʪʦʚ 

ɺʳʭʦʜ, 

% 

ʉʦʜʝʨʞʘʥʠʝ, 

% 

ʀʟʚʣʝʯʝʥʠʝ, 

% 

ʋʩʣʦʚʠʷ 

ʬʣʦʪʘʮʠʠ 

ʂʦʥʮʝʥʪʨʘʪ 21,02 93,79 81,4 
ɹʝʟ ʤʘʛʥʠʪʥʦʡ 

ʦʙʨʘʙʦʪʢʠ 
ʍʚʦʩʪʳ 78,98 5,74 18,6 

ʈʫʜʘ 100 24,29 100 

ʂʦʥʮʝʥʪʨʘʪ 21,9 93,91 83,97 
ʉ ʤʘʛʥʠʪʥʦʡ 

ʦʙʨʘʙʦʪʢʦʡ 
ʍʚʦʩʪʳ 78,1 5,09 16,03 

ʈʫʜʘ 100 24,53 100 

 

ʌʣʦʪʘʮʠʷ ʬʣʶʦʨʠʪʦʚʳʭ ʨʫʜ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʤʘʛʥʠʯʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ 

ʞʠʜʢʦʛʦ ʩʪʝʢʣʘ (ʉ=5%) ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʠʟʚʣʝʯʝʥʠʝ ʬʪʦʨʠʩʪʦʛʦ ʢʘʣʴʮʠʷ ʥʘ 

2,6%. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʧʦ ï ʚʠʜʠʤʦʤʫ, ʩʚʷʟʘʥʳ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʥʘʤʠ 

ʨʘʥʝʝ ʫʣʫʯʰʝʥʠʝʤ ʘʜʩʦʨʙʮʠʠ ʞʠʨʥʦʢʠʩʣʦʪʥʦʛʦ ʩʦʙʠʨʘʪʝʣʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʢʘʣʴʮʠʝʚʳʭ ʤʠʥʝʨʘʣʦʚ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʦʤʘʛʥʠʯʝʥʥʦʛʦ ʞʠʜʢʦʛʦ ʩʪʝʢʣʘ.  

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʤʘʛʥʠʯʝʥʥʳʝ ʩʦʙʠʨʘʪʝʣʠ 

ʘʜʩʦʨʙʠʨʫʶʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʠʥʝʨʘʣʦʚ ʣʫʯʰʝ, ʯʝʤ ʩʦʙʠʨʘʪʝʣʠ, ʥʝ ʧʨʦʰʝʜʰʠʝ 

ʤʘʛʥʠʪʥʫʶ ʦʙʨʘʙʦʪʢʫ. 
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ɸʥʘʣʠʟ ʠ ʧʨʘʢʪʠʢʘ ʜʝʡʩʪʚʫʶʱʠʭ ʩʦʨʙʮʠʦʥʥʳʭ ʩʭʝʤ ʠʟʚʣʝʯʝʥʠʷ ʨʝʜʢʠʭ 

ʤʝʪʘʣʣʦʚ ʚʦʣʴʬʨʘʤʘ, ʤʦʣʠʙʜʝʥʘ ʠ ʨʝʥʠʷ ʠʟ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʩʙʨʦʩʥʳʭ ʨʘʩʪʚʦʨʦʚ 

ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʣʦʥʥ ʩ ʧʦʜʚʠʞʥʳʤ ʩʣʦʝʤ ʠʦʥʠʪʦʚ (ʉʅʂ) ʧʦʢʘʟʘʣ, ʯʪʦ ʢʘʯʝʩʪʚʦ 

ʢʦʥʝʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʤʠʨʦʚʦʛʦ ʩʪʘʥʜʘʨʪʘ. 

ʊʨʝʙʫʝʪʩʷ ʧʨʦʚʝʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʦʯʠʩʪʢʫ ʢʦʥʝʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʦʪ ʧʨʠʤʝʩʥʳʭ 

ʤʝʪʘʣʣʦʚ ʠ ʵʣʝʤʝʥʪʦʚ.  ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʦʣʫʯʝʥʠʝ ʦʩʦʙʦ ʯʠʩʪʳʭ ʤʝʪʘʣʣʦʚ ʟʘʚʠʩʠʪ 

ʥʝ ʪʦʣʴʢʦ ʦʪ ʚʳʙʨʘʥʥʦʛʦ ʤʝʪʦʜʘ ʠʦʥʥʦʛʦ ʦʙʤʝʥʘ ʠ ʩʝʣʝʢʪʠʚʥʦʛʦ ʠʦʥʠʪʘ, ʥʦ ʠ ʦʪ 

ʧʨʠʤʝʥʷʝʤʦʛʦ ʪʠʧʘ ʘʧʧʘʨʘʪʘ. 

ʊʝʦʨʝʪʠʯʝʩʢʠ ʚʳʙʨʘʥʥʳʡ ʠʦʥʠʪ ʩʝʣʝʢʪʠʚʥʦ ʩʦʨʙʠʨʫʝʪ ʠʟʚʣʝʢʘʝʤʳʡ ʤʝʪʘʣʣ, 

ʪ. ʝ. ʧʨʠʤʝʩʥʳʝ ʠʦʥʳ ʥʝ ʧʨʦʥʠʢʘʶʪ ʚ ʩʪʨʫʢʪʫʨʫ ʠʦʥʠʪʘ. ʅʘ ʧʨʘʢʪʠʢʝ    ʩʦʨʙʝʥʪ 

ʥʘʭʦʜʠʪʩʷ ʚ ʩʨʝʜʝ ʩʦʣʝʚʦʛʦ ʩʦʩʪʘʚʣʷʶʱʝʛʦ (ʬʦʥʘ) ʠ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʴ ʩʤʦʯʝʥʘ 

ʠʩʭʦʜʥʳʤ ʨʘʩʪʚʦʨʦʤ. ɺ ʧʨʦʮʝʩʩʝ ʧʝʨʝʜʚʠʞʝʥʠʷ ʥʘʩʳʱʝʥʥʦʡ ʩʤʦʣʳ ʪʨʘʥʩʧʦʨʪʥʘʷ 

ʚʣʘʛʘ ʩʫʞʘʝʪ ʵʪʦʪ ʞʝ ʨʘʩʪʚʦʨ ʩʦ ʩʣʦʞʥʳʤ ʩʦʣʝʚʳʤ ʬʦʥʦʤ ʠ ʧʦʧʘʜʘʝʪ ʚ ʧʨʦʮʝʩʩ 

ʜʝʩʦʨʙʮʠʠ, ʟʘʛʨʷʟʥʷʷ ʪʦʚʘʨʥʳʡ ʜʝʩʦʨʙʘʪ ʧʨʠʤʝʩʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʝʩʴʤʘ ʚʘʞʥʳʤ ʫʩʣʦʚʠʝʤ ʚ ʧʦʣʫʯʝʥʠʠ ʚʳʩʦʢʦ ʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʜʝʩʦʨʙʘʪʘ ʷʚʣʷʝʪʩʷ ʛʣʫʙʦʢʘʷ ʠ ʵʬʬʝʢʪʠʚʥʘʷ ʦʯʠʩʪʢʘ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʩʳʱʝʥʥʦʛʦ 

ʠʦʥʠʪʘ ʦʪ ʩʦʣʝʚʦʛʦ ʬʦʥʘ, ʩʦʟʜʘʚʘʝʤʳʤ ʠʩʭʦʜʥʳʤ ʨʘʩʪʚʦʨʦʤ, ʘ ʪʘʢʞʝ 

ʦʙʨʘʟʫʶʱʠʭʩʷ ʨʘʩʩʦʣʦʚ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʤʳʚʢʠ.  ʅʘ ʧʨʘʢʪʠʢʝ ʙʘʣʘʥʩʠʨʦʚʘʥʠʝ 

ʧʦʪʦʢʦʚ ʥʘ ʩʦʨʙʮʠʦʥʥʳʭ ʫʩʪʘʥʦʚʢʘʭ ʉʅʂ   ʚ ʦʩʥʦʚʥʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ 
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ʩʦʢʨʘʱʝʥʠʷ ʧʨʦʤʳʚʥʳʭ ʚʦʜ, ʦʜʥʘʢʦ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʥʝ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʦʤʳʚʢʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʩʤʦʣʳ ʦʪ ʧʨʠʤʝʩʥʳʭ ʩʦʣʝʡ.   ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʩʣʝʜʫʶʱʠʡ ʚʳʚʦʜ: ʠʩʪʦʯʥʠʢʦʤ ʟʘʛʨʷʟʥʝʥʠʷ ʪʦʚʘʨʥʦʛʦ ʜʝʩʦʨʙʘʪʘ ʷʚʣʷʝʪʩʷ 

ʪʨʘʥʩʧʦʨʪʥʘʷ ʚʣʘʛʘ. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠ ʘʥʘʣʠʟʘʭ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʩʦʨʙʮʠʦʥʥʳʭ ʘʧʧʘʨʘʪʘʭ ʩ ʧʦʜʚʠʞʥʳʤ ʩʣʦʝʤ ʩʦʨʙʝʥʪʘ ʥʝ 

ʜʦʩʪʠʛʘʝʪʩʷ ʛʣʫʙʦʢʘʷ ʧʨʦʤʳʚʢʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʤʦʣʳ ʦʪ ʧʨʠʤʝʩʝʡ.  

ʉ ʮʝʣʴʶ   ʠʩʢʣʶʯʝʥʠʷ ʚʳʰʝ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ, ʧʨʦʪʝʢʘʶʱʠʭ ʚ 

ʢʦʣʦʥʥʘʭ ʩ ʧʦʜʚʠʞʥʳʤ ʩʣʦʝʤ ʠʦʥʠʪʘ ʥʘʤʠ ʨʘʟʨʘʙʦʪʘʥ ʠʥʥʦʚʘʮʠʦʥʥʳʡ   

ʠʦʥʦʦʙʤʝʥʥʳʡ ʘʧʧʘʨʘʪ.  ʇʨʦʪʦʪʠʧʦʤ ʜʣʷ ʨʘʟʨʘʙʦʪʢʘ ʧʨʠʥʷʪʘ ʜʠʟʘʡʥ ʢʦʣʦʥʥʳ 

ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ    ʬʠʨʤʳ Gekko [1]. ʂʦʣʦʥʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʤʥʦʛʦʩʝʢʮʠʦʥʥʫʶ, ʧʨʦʪʠʚʦʪʦʯʥʫʶ, ʧʫʣʴʩʠʨʫʶʱʫʶ ʢʦʥʪʘʢʪʥʫʶ ʝʤʢʦʩʪʴ ʠ 

ʩʦʩʪʦʠʪ ʠʟ 4ï5 ʩʝʢʮʠʡ, ʟʘʧʦʣʥʝʥʥʳʭ ʠʦʥʠʪʦʤ ʠ ʨʘʟʜʝʣʝʥʥʳʭ ʧʨʦʚʦʣʦʯʥʳʤʠ 

ʩʠʪʘʤʠ 400 ʤʠʢʨʦʥ. 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʢʦʣʦʥʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʮʠʣʠʥʜʨʠʯʝʩʢʫʶ ʝʤʢʦʩʪʴ, ʚ ʥʝʝ 

ʩʤʦʥʪʠʨʦʚʘʥʳ ʬʠʣʴʪʨʫʶʱʘʷ ʢʘʩʩʝʪʘ, ʣʠʥʠʠ ʧʦʜʘʯʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʘʩʪʚʦʨʦʚ, 

ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʛʝʥʪʦʚ, ʦʯʠʱʝʥʥʦʡ ʚʦʜʳ, ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ ʠ ʢʦʣʣʝʢʪʦʨʘ ʜʣʷ 

ʧʝʨʝʚʦʜʘ ʨʘʩʪʚʦʨʦʚ ʢ ʩʣʝʜʫʶʱʫʶ ʢʦʣʦʥʥʫ. ɺ ʥʠʞʥʶʶ ʯʘʩʪʠ ʢʦʣʦʥʥʳ 

ʩʤʦʥʪʠʨʦʚʘʥ ʬʠʣʴʪʨʫʶʱʠʡ ʧʘʪʨʦʥ, ʣʠʥʠʠ ʜʣʷ ʧʦʜʘʯʠ ʠʩʭʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ ʠ 

ʢʦʣʣʝʢʪʦʨʘ ʜʣʷ ʪʦʚʘʨʥʦʛʦ ʜʝʩʦʨʙʘʪʘ, ʧʨʦʤʳʚʥʳʭ ʠ ʦʙʦʨʦʪʥʳʭ ʨʘʩʪʚʦʨʦʚ.   

ɸʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʫʩʪʘʥʦʚʢʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ, ʧʦʩʣʝ    ʢʘʞʜʦʛʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʮʠʢʣʘ ʞʠʜʢʦʩʪʴ (ʠʩʭʦʜʥʳʡ ʨʘʩʪʚʦʨ, ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʨʘʩʪʚʦʨʳ ʠ 

ʧʨʦʤʳʚʥʳʝ ʚʦʜʳ) ʚʳʜʘʚʣʠʚʘʶʪʩʷ ʚʦʟʜʫʭʦʤ ʠʟ ʦʙʲʝʤʘ ʢʦʣʦʥʥʳ, ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʫʜʘʣʝʥʠʝ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʩʳʱʝʥʥʦʛʦ ʠʦʥʠʪʘ ʦʩʪʘʪʢʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʩʦʣʝʚʳʝ 

ʨʘʩʪʚʦʨʳ, ʪʦʥʢʠʝ ʩʣʦʠ ʧʨʠʤʝʩʥʳʭ ʵʣʝʤʝʥʪʦʚ.   

 
ʈʠʩ.1. ʀʦʥʦʦʙʤʝʥʥʘʷ ʫʩʪʘʥʦʚʢʘ ʩ ʥʝʧʦʜʚʠʞʥʳʤ ʩʣʦʝʤ ʠʦʥʠʪʘ 
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ʆʧʳʪʥʦ ʧʨʦʤʳʰʣʝʥʥʘʷ ʫʩʪʘʥʦʚʢʘ ʧʨʦʰʣʘ ʠʩʧʳʪʘʥʠʷ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʨʘʩʪʚʦʨʘʭ ɸʆ çɸʣʤʘʣʳʢʩʢʠʡ ɻʄʂè, ʧʦʣʫʯʝʥ ʚʳʩʦʢʦ ʯʠʩʪʳʡ ʧʘʨʘʤʦʣʠʙʜʘʪ 

ʘʤʤʦʥʠʷ ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʡ ʪʨʝʙʦʚʘʥʠʝ ʤʠʨʦʚʦʛʦ ʨʳʥʢʘ. 

       ʇʨʦʤʳʰʣʝʥʥʘʷ ʫʩʪʘʥʦʚʢʘ ʚʥʝʜʨʝʥʘ ʥʘ ʦʧʳʪʥʦʤ ʮʝʭʝ ʊʆʆ ɻʈʂ çʉʘʨʳ 

ɸʨʢʘè ʈʂ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʦʣʫʯʝʥʠʷ ʩʦʣʠ ʩʫʣʴʬʘʪʘ ʥʠʢʝʣʷ ʚʳʩʦʢʦʡ ʯʠʩʪʦʪʳ.     
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Grafit, bir qator noyob xususiyatlar bilan birga, yuqori issiqlikka chidamliligi va 

kislotaga chidamliligiga ega, bu esa uning refrakter sanoatida keng qoóllanilishiga olib 

keldi. Katta qismi grafitdan tashkil topgan sintetik materiallar odatda alyuminiydan 

yengilroq, yuqori refrakterlik va juda past kengayish koeffitsientiga ega. Soónggi 

paytlarda grafit asosidagi kombinatsiyalangan materiallar (grafit-keramika buyumlari, 

grafit oóz ichiga olgan oótga chidamli materiallar va boshqalar) paydo boólishi 

munosabati bilan sanoatning grafit xom ashyosiga boólgan talabi barqaror oósib 

bormoqda, shuning uchun uni rivojlantirish uchun respublika chet eldan grafit import 

qiladi. Shu munosabat bilan mahalliy foydali qazilmalarni batafsil oórganish, 

oórganilayotgan mineral xomashyo turlarining texnologik xususiyatlarini baholash va 

respublikada import oórnini bosuvchi navlarning mavjudligini asoslash asosida barqaror 

mineral-xom ashyo bazasini yaratish, grafit-keramika buyumlari, oótga chidamli 

materiallar va boshqa grafit saqlovchi materiallarni ishlab chiqarish hozirgi kunda 

respublika konchilik va qayta ishlash sanoatining dolzarb muammosi hisoblanadi. 

Toshqazgon konidan grafit rudalarini kompleks qayta ishlash va baholash. 

Rudaning moddiy tarkibi zamonaviy laboratoriya asbob-uskunalari yordamida 

oórganildi. Toshqazgon konidan grafit rudalarini eguluvchanligit yuqori boólgan sifatli 

grafit konsentratini olish boóyicha texnologik sxema ishlab chiqildi. 

Texnologik namunalarni moddiy tarkibini organishda spektral, kimyoviy, 

rentgenostrukturniy, granulometrik va mineralogik usullardan foydalanildi. 

Grafit namunasining kimyoviy tarkibi quyidagi birikmalardan tashkil topgan (%): 

SiO2 - 22,92, TiO2 - 0,32, Fe2O3 - 6,75, FeO - 1,02, Al2O3 - 5,02, MnO - 0,05, CaO - 

34,24, MgO - 1,21, Na2O - 0,09, K2O - 0,12, P2O5 - 0,06, SErkinï 0,21, ʂYʄ(ʇʇʇ) 

- 2,06, H2O - 1,04, SO3 - 0,69, CO2 - 28,26. 

mailto:ilkhom90@list.ru
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Grafit namunasida asosiy jins hosil qiluvchi minerallardan: kvars, muskovit, biotit 

uchraydi. Asosiy maôdanli minerallardan temir oksid va gidrooksidlari hamda kamdan-

kam pirit minerali uchraydi. Ushbu namunalarning asosiy qismini kvars hamda ohaktosh 

egallaydi. Kvars bulutsimon va ovalsimon koórinishda uchraydi. Oólchami 0,02 mm dan 

0,3mm gacha. Rangi 1 nikolda rangsiz oq, 2 nikolda oqdan kulrang qoragacha soónib 

oózgaradi (mikroskop stolchasini 360o gacha aylantirganda). 

1. Asl ruda va boyitish mahsulotlarini spektral, optik-emissiya, kimyoviy 

tahlillarini oótkazish.  

2. Rudani flotatsion boyitish ishlarini olib borish. 

3. Konsentratga issiqlik bilan ishlov berishni oótkazish. 

4. Gidrometallurgiya tadqiqotlarini olib borish. 

5. Tayyor grafit mahsulotlarining prototiplarini ishlab chiqarish. 

Maôlumki, grafit minerali tabiiy oórtacha gidrofoblik xususiyatiga ega mineral 

boólganligi sababli jahon amaliyotida ushbu mineralni boyitishda flotatsiya usulidan 

keng foydalaniladi. Bunda grafit miqdori 56,24 % gacha oshgan, kremniy oksidi miqdori 

7,65 %, temir oksidi miqdori 3,72 % gacha kamaygan. Dastlabki namunada oótkazilgan 

sinovlarning eng yaxshi koórsatgichga ega boólgan tajriba natijalari keltirilgan. Lekin 

zararli qoóshimchalar miqdori GOST standart talablariga muvofiq darajada kamayishiga 

erishilmadi. Shu sababli konsentratsion stolda boyitilgan mahsulotlarda flotatsiya 

jarayoni amalga oshirildi. Bunda eng yaxshi koórsatgich quydagicha -0,25+0,0 

mmgacha yanchilib konsentratsion stoldan oótkazilganda yengil fraksiyani 

flotatsiyalangandan soóng boyitmaning chiqishi 25,8% ni, grafit miqdori 64,28 %, 

mahsulotga ajralishi 62,46% ni, zararli qoóshimchalar 35,72% ni tashkil etmoqda. 

Toshqazgan grafit namunalarini qayta ishlash natijasida olingan flotaboyitmani 

termik qayta ishlaganda oz massasining yoqolishi 7-7,6% ni va grafitning miqdori 69,1-

69,6% ni tashkil qildi. Grafit namunalarini 950 va 1000ʦʉ larda termik qayta 

ishlanganda grafitning miqdori deyarli bir xilligi  uchun optimal harorat 950oʉ deb qabul 

qilindi. 

Olingan mahsulot asosan qora va rangliy metallurgiyada, mashina sozlikda keng 

qoóllaniladi. Shunigdek GOST 4596-75: metallurgiyada qoóllaniligan olovbardosh 

idishlar tayyorlashda, GOST 10274-79: moylash materiallariga toóldiruvchi sifatida, 

GOST 8295-73: elektr oótkazuvchan qoplama va rezina ishlab chiqarish, metallurgik 

jarayonlarda turli toóldiruvchi mahsulot sifatida foydalanish talablariga mos keladi.  
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Maqolada issiq presslash usulida qattiq qotishmalarning tarkibi, tuzilishi va 

xossalarini oórganish natijalari keltirilgan, bu esa tahlil qilingan qattiq qotishma 

chiqindilarining kerosin va distillangan suvda elektroeroziya dispersiyasi yordamida 

hosil boólgan kukundan yuqori oqim oótishi bilan ta`vsiflanadi. 

Zamonaviy muhandislik sanoatida ishlatiladigan asboblar qattiq qotishmalari 

volfram karbid, titan karbid, tantal karbid yoki bu karbidlarning kombinatsiyasi asosida 

ishlab chiqariladi, ba`zida niobiy, vanadiy, xrom karbidlari kichik qoóshimchalar 

sifatida ishlatiladi. Qotishmalarda bog`lovchi material sifatida kobalt, ba`zan nikel va 

temir ishlatiladi.  

Qattiq qotishmalar aralashmani press yordamida bosish va presslangan aralashma 

mahsulotlarini sintezlash orqali ishlab chiqariladi. Olovbardosh metallarning karbidlari, 

nitridlari, boridlari va silisidlari yuqori erish nuqtasiga (2000-3800 ÁC), qattiqligi juda 

yuqori, qattiqligi boóyicha bor va kremniyning olmos karbidlaridan keyin ikkinchi 

oórinda turadi, elastiklik moduli esa yuqori. Ular kimyoviy jihatdan kislotalar, gidroksidi 

va suv bugólariga chidamli. Ular, xususan, yuqori issiqlik va elektr oótkazuvchanligi 

boóyicha oóziga xos metall xususiyatlarga ega va ularning aksariyati çOraliq fazaè deb 

ataladigan oóziga xos kristalli tuzilishga ega [1-2]. 

Hozirgi vaqtda asosan karbidlar, asosan volframli monokarbid ɺʂ, titan kobalt 

karbidi Tʂ va titan tantal kobalt karbidi Tʊʂ tilga olingan birikmalardan sintezlangan 

qattiq qotishmalarni ishlab chiqarishda keng amaliy qoóllaniladi. Bugungi kunda qattiq 

qotishmalardan foydalanishning asosiy muammolaridan biri bu chiqindilarni qayta 

ishlash va undan keyingi foydalanishdir.  

Qattiq qotishma chiqindilarni qayta ishlashning asosiy sanoat texnologiyalarining 

oóziga xos xususiyatlari katta tannarx, energiya intensivligi, yirik  sanoat hududlari va 

koópincha ekologik muammolar (chiqindi suvlar, chiqindilar). Elektroeroziya 

dispersiyasi usuli deyarli har qanday oqim oótkazuvchi metalldan, shu jumladan qattiq 

qotishmalardan kukun olishning eng istiqbolli usullaridan biridir. Bu usul nisbatan past 

energiya sarfiga ega va ekologik toza hisoblanadi [3].  
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 Ushbu ishning maqsadi volfram tarkibli qattiq qotishma chiqindilarni tahqlil 

qilish orqali, chiqindini qayta ishlash usulini ishlab chiqish. 

 Rejalashtirilgan tadqiqotni amalga oshirish uchun T15K6 markali qattiq qotishma 

chiqindi plastinkalari tanlandi. Ishchi suyuqlik sifatida kerosin va distillangan suv 

ishlatilgan. 

T15K6 qattiq qotishma chiqindilarining elektroeroziya dispersiyasidan 

foydalangan holda ishlab chiqarilgan kukundan vakuumda 3 daqiqalik yuqori oqim 

oótishi bilan issiq presslash dastgohi yordamida olingan qattiq qotishmaning dastlabki 

aralashma tarkibi va xossalari boóyicha eksperimental natijalari keltirilgan. Jarayonning 

asosi sifatida elektr toki tashqi isitgich orqali emas, balki toógóridan-toógóri qolip va 

zaxira materiali orqali oótadigan oózgartirilgan issiq presslash texnologiyasidan 

foydalaniladi. Impulsli elektr toki yordamida juda tez isitish va juda qisqa ish davriga 

erishiladi. Bu donadorlik oósishini kamaytirish va muvozanat saqlay olish imkonini 

beradi, bu esa ilgari mavjud boólmagan kompozitsiyalar va xususiyatlarga ega, 

submikron yoki nanomiqyosli donalar bilan yangi materiallarni, shuningdek noyob yoki 

góayrioddiy tarkibga ega kompozitsion materiallarni yaratish imkonini beradi. Qattiq 

qotishma góovakligini oórganish natijalari 1-jadvalda keltirilgan. 

1-jadval 

Qattiq  qotishma góovakligini oórganish 

Xususiyatlari 

Ishlab chiqarilgan Qattiq qotishma 

suvdagi kukundan 
kerosindagi 

kukundan 

standart 

kukundan 

Tahlil nuqtalari soni 5 5 - 

Tahlil qilish maydoni, ‘m 317775,8 317295,4 - 

Góovaklik, % 9,18 0,1 gacha 1 gacha 

  

Aniqlanishicha, T15K6 markali sintezlangan qattiq qotishma chiqindilarining 

elektroeroziya dispersiyasi yordamida ishlab chiqarilgan kukundan 1320 ÁC haroratda 3 

daqiqalik yuqori oqim oótishi bilan issiq presslash usulida ishlab chiqarilgan qattiq 

metall mahsulotlari sanoat texnologiyasi boóyicha standart kukundan ishlab chiqarilgan 

qattiq metall mahsulotlarga nisbatan kerosinda quyidagi xususiyatlarga ega: ī ular 

deyarli góovaklikka ega emas; ī ularning donadorlik hajmi 3 barobar kichik. 
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ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʨʘʟʚʠʪʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʪʘʣʣʫʨʛʠʠ ʥʘʧʨʘʚʣʝʥʦ ʥʘ 

ʢʦʤʧʣʝʢʩʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʳʨʴʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʤʝʪʘʣʣʦʚ ʟʘ ʩʯʸʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠʟʚʣʝʯʝʥʠʷ ʚʩʝʭ ʮʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʠʟ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʠ ʥʘʢʦʧʣʝʥʥʳʭ ʪʝʭʥʦʛʝʥʥʳʭ ʦʪʭʦʜʦʚ.  

ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʝʜʠ ʚ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʤ ʮʝʭʝ ɸʆ çɸʣʤʘʣʳʢʩʢʠʡ 

ɻʄʂè ʦʙʨʘʟʫʝʪʩʷ ʛʘʟ, ʢʦʪʦʨʳʡ ʦʪʧʨʘʚʣʷʝʪʩʷ ʚ ʩʝʨʥʦʢʠʩʣʦʪʥʳʡ ʮʝʭ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ. ɺ ʥʘʯʘʣʝ ʦʥ ʧʦʧʘʜʘʝʪ ʚ ʧʨʦʤʳʚʥʦʝ ʦʪʜʝʣʝʥʠʝ, ʛʜʝ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʝʛʦ ʦʯʠʩʪʢʘ. ʆʯʠʱʝʥʥʳʡ ʛʘʟ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ, ʘ 

ʧʨʠʤʝʩʠ, ʚʳʧʘʚʰʠʝ ʚ ʰʣʘʤʳ, ʦʪʧʨʘʚʣʷʶʪʩʷ ʥʘ ʫʯʘʩʪʦʢ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʢʠʩʣʳʭ 

ʩʪʦʢʦʚ, ʟʘʪʝʤ ʧʦʩʪʫʧʘʶʪ ʚ ʜʚʘ ʥʘʢʦʧʠʪʝʣʷ, ʦʪʢʫʜʘ ʚʳʚʦʟʷʪʩ ̫ʠ ʩʢʣʘʜʠʨʫʶʪʩʷ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʤʝʜʝʧʣʘʚʠʣʴʥʦʛʦ ʟʘʚʦʜʘ. ɿʘ ʚʨʝʤʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʩʝʨʥʦʢʠʩʣʦʪʥʦʛʦ 

ʮʝʭʘ ʚ ʟʘʚʦʜʝ ʩʢʦʧʠʣʦʩʴ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʉɺʐ ʠ ʢʦʥʚʝʨʪʦʨʥʦʡ ʧʳʣʠ. 

ʊʘʙʣʠʮʘ 1  

ʉʨʝʜʥʠʡ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʩʚʠʥʮʦʚʦ-ʚʠʩʤʫʪʦʚʦʛʦ ʰʣʘʤʘ ʠ ʪʦʥʢʠʭ 

ʢʦʥʚʝʨʪʦʨʥʳʭ ʧʳʣʝʡ 

 
 

 ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʩʢʘʟʘʥʥʳʤ, ʚʦʚʣʝʯʝʥʠʝ ʚ ʧʝʨʝʨʘʙʦʪʢʫ ʉɺʐ ʩʝʨʥʦʢʠʩʣʦʪʥʦʛʦ 

ʮʝʭʘ ʤʝʜʝʧʣʘʚʠʣʴʥʦʛʦ ʟʘʚʦʜʘ, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʦʛʦ ʩʦʜʝʨʞʘʥʠʝ ʩʚʠʥʮʘ, ʤʝʜʠ, 

ʟʦʣʦʪʘ, ʩʝʨʝʙʨʘ ʠ ʜʨʫʛʠʭ ʮʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʧʨʝʚʳʰʘʝʪ ʠʭ ʩʦʜʝʨʞʘʥʠʝ ʚ 

ʨʫʜʥʦʤ ʩʳʨʴʝ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʦ ʠ ʪʨʝʙʫʝʪ ʩʚʦʝʛʦ ʨʝʰʝʥʠʷ.  

ɼʣʷ ʠʟʫʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʨʘʩʪʚʦʨʦʚ ʭʣʦʨʠʜʘ ʩʚʠʥʮʘ ʚ 

ʢʘʯʝʩʪʚʝ ʨʘʩʪʚʦʨʠʪʝʣʷ ʩʫʣʴʬʘʪʘ ʩʚʠʥʮʘ ʠʟʫʯʝʥʘ ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʩʚʠʥʮʘ ʚ ʩʠʩʪʝʤʝ 

PbSO4 ï Naʉl ï H2O. 

ʈʘʩʪʚʦʨʝʥʠʝ ʩʫʣʴʬʘʪʘ ʩʚʠʥʮʘ ʧʨʦʪʝʢʘʝʪ ʧʦ ʨʝʘʢʮʠʠ: 

PbSO4 + 4NaCl ź Na2[PbCl4] + Na2SO4    (1)  

ʅʘʧʨʘʚʣʷʝʤʳʡ ʥʘ ʚʳʱʝʣʘʯʠʚʘʥʠʝ ʨʘʩʪʚʦʨʘʤʠ ʭʣʦʨʠʜʘ ʥʘʪʨʠʷ ʚ ʢʝʢʝ ʧʦʩʣʝ 

ʛʦʨʷʯʝʡ ʧʨʦʤʳʚʢʠ, ʢʨʦʤʝ ʩʚʠʥʮʘ ʩʦʜʝʨʞʠʪ ʨʷʜ ʢʦʤʧʦʥʝʥʪʦʚ, %: Pb ï 61,57; Zn ï 

0,45; Cu ï 0,39; Bi -0,46; Au-12,4 ʛ/ʪ; Ag-330,0 ʛ/ʪ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʠ ʩʦʣʝʚʦʤ 
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ʚʳʱʝʣʘʯʠʚʘʥʠʠ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʪʝʢʘʥʠʝ ʧʦʙʦʯʥʳʭ ʨʝʘʢʮʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʧʨʠʚʝʩʪʠ ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʨʘʩʭʦʜʘʤ ʚʳʱʝʣʘʯʠʚʘʶʱʝʛʦ ʨʝʘʛʝʥʪʘ. 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʠʟʚʣʝʯʝʥʠʝ ʩʚʠʥʮʘ ʚ ʨʘʩʪʚʦʨʝ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

95 0ʉ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʩʪʚʦʨʘ ʭʣʦʨʠʜʘ ʥʘʪʨʠʷ 300 ʛ/ ʜʤ3. ɼʣʷ ʧʦʚʳʰʝʥʠʷ 

ʠʟʚʣʝʯʝʥʠʷ ʩʚʠʥʮʘ, ʪʚʸʨʜʳʝ ʦʩʪʘʪʢʠ ʧʦʜʚʝʨʛʘʣʠʩʴ ʚʪʦʨʦʡ ʩʪʘʜʠʠ ʩʦʣʝʚʦʛʦ 

ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʨʘʩʪʚʦʨʘʤʠ ʭʣʦʨʠʜʘ ʥʘʪʨʠʷ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 150 ʛ/ ʜʤ3. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʚʪʦʨʦʡ ʩʪʘʜʠʠ ʩʦʣʝʚʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʠʟʚʣʝʯʝʥʠʝ ʩʚʠʥʮʘ ʚ ʨʘʩʪʚʦʨ 

ʩʦʩʪʘʚʠʣʦ 85,3 %. ʇʨʠ ʩʦʣʝʚʦʤ ʚʳʱʝʣʘʯʠʚʘʥʠʠ ʩʚʠʥʝʮ ʚ ʚʠʜʝ ʭʣʦʨʠʜʘ ʧʝʨʝʭʦʜʠʪ 

ʚ ʨʘʩʪʚʦʨ. 
 

 
ʈʠʩ. 1. ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʦʪʭʦʜʦʚ ʤʝʜʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ 

 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʪʚʸʨʜʳʭ ʦʩʪʘʪʢʦʚ ʩʦʣʝʚʦʛʦ 

ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʢʝʢʦʚ ʩʝʨʥʦʢʠʩʣʦʪʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʉɺʐ, ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, 
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ʯʪʦ ʩ ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʩʪʚʦʨʘ ʭʣʦʨʠʜʘ ʥʘʪʨʠʷ, ʚ 

ʪʚʸʨʜʳʭ ʦʩʪʘʪʢʘʭ ʩʥʠʞʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʩʚʠʥʮʘ. 

ɺ ʧʦʣʫʯʝʥʥʦʤ ʢʝʢʝ ʧʦʩʣʝ ʩʦʣʝʚʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʝ ʩʦʜʝʨʞʘʥʠʝ 

ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʠ ʩʦʜʝʨʞʘʥʠʝ ʚʠʩʤʫʪʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʙʦʣʝʝ ʚ 2 ʨʘʟʘ. ɼʘʣʝʝ 

ʢʝʢ ʧʦʜʚʝʨʛʘʝʪʩʷ ʢ ʩʫʰʢʝ ʠ ʰʠʭʪʫʝʪʩʷ ʩ ʘʤʤʦʥʠʝʤ ʭʣʦʨʠʜʘ ʠ ʥʘʧʨʘʚʣʷʝʪʩʷ ʥʘ 

ʦʙʞʠʛ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 6500ʉ. ʇʨʠ ʵʪʦʤ ʚʠʩʤʫʪ 85-95 % ʧʝʨʝʭʦʜʠʪ ʚ ʧʳʣʴ ʠ 

ʫʣʘʚʣʠʚʘʝʪʩʷ ʚ ʨʫʢʘʚʥʳʭ ʬʠʣʴʪʨʘʭ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʦʣʫʯʝʥʥʳʡ ʙʦʛʘʪʳʡ ʚʠʩʤʫʪ 

ʩʦʜʝʨʞʘʱʘʷ ʧʳʣʴ ʦʯʠʱʘʝʪʩʷ ʦʪ ʧʨʠʤʝʩʝʡ. ɿʘʥʦʚʦ ʧʨʦʚʦʜʠʪʩʷ ʩʝʨʥʦʢʠʩʣʦʪʥʦʝ 

ʚʳʱʝʣʘʯʠʚʘʥʠʝ, ʦʩʪʘʪʢʠ ʤʝʜʠ ʠ ʮʠʥʢʘ ʧʝʨʝʚʦʜʷʪʩʷ ʚ ʨʘʩʪʚʦʨ ʠ ʧʦʣʫʯʘʝʪʩʷ ʚʠʩʤʫʪ 

ʩʦʜʝʨʞʘʱʠʡ ʢʦʥʮʝʥʪʨʘʪ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʦʪʭʦʜʦʚ ʤʝʜʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʨʠʚʝʜʝʥʘ ʥʠʞʝ.  
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YONUVCHI  SLANETSLARNI  BOYITISH  BOóYICHA TEXNOLOGIK  

TADQIQOTLAR  NATIJALARI  

 

Asrorov Z.A., Farxodov B.F., Tolipov F.R., Yusupova D.S., Sadullayev S.R. 

 

çMineral  resurslar insititut iè DM Analitik  tadqiqotlar  markazi 
(zafarasrorov9@gmail.com) 

 

Yonuvchi slanetsi qadimdan kimyo va gaz sanoati uchun xom ashyo va energiya 

yoqilgóisi sifatida eótirof etilgan. Shu munosabat bilan slanets konlarini oózlashtirish va 

qazib olingan slanetslarni boyitish masalalari tobora dolzarb boólib bormoqda. Slanetsni 

mexanik boyitish muammosi koómir muammosiga oóxshaydi va uni qazib olishning 

keskin oósishi bilan bogóliq holda paydo boóldi. Mexanik boyitish jarayonlaridan eng 

koóp oórganilgani gidrogravitatsion jarayondir. 

Tadqiqot obôektlari ï Sangruntau va Boysun konining yonuvchi slanetslari. Ish 

davomida Sangruntau konining tajriba maydonidan olingan namunalarda granulometrik 

tarkib oórganildi. Barcha tadqiqotlar natijasida olingan materiallar Sangruntau va 

Boysun konlarining yonuvchi slanetslarini boyitish obôekti sifatida baholash va ularni 

boyitishning taxminiy koórsatkichlarini aniqlash imkonini beradi. 

Materiallar tarkibini oórganish uchun slanets konlaridan 3 ta texnologik 

namunalar taqdim etildi: ikkita Sangruntau konidan (C1, C2), Boysun konidan (B1) bitta 

namuna. 

mailto:zafarasrorov9@gmail.com
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Slanetsning zarracha oólchamlari tahlili, yonuvchi slanetsning granulometrik 

tarkibini va organik va boshqa qimmatli komponentlarning oólcham sinflari boóyicha 

taqsimlanishini aniqlash uchun elak tahlili oótkazildi. 1-3-jadvallarda C1, C2, B1 

namunalaridagi organik moddalarning (OM) granulometrik tarkibi, hosildorligi, 

taqsimlanishi va miqdori koórsatilgan, boshlangóich oólchami 100% - 25 mm. 

1-jadval 

C1 boshlangóich namunasining granulometrik  tarkibi  va undagi organik 

komponentlarning oólcham sinflari  boóyicha taqsimlanishi 

Sinflar, mm. 
Sinf rentabelligi, 

% 

Organik moddalar, % 

Tarkibi Taqsimlanishi 

-25+ 15 35,1 10,0 35,9 

-15+ 10 20,3 9,4 19,4 

-10+ 3 28,5 9,7 27,5 

-3+ 1 13,4 10,5 14,3 

-1+ 0 2,7 10,2 3,0 

Asl namuna 100 9,82 100,0 

 

2-jadval 

C2 boshlangóich namunasining granulometrik  tarkibi  va undagi organik 

komponentlarning oólcham sinflari  boóyicha taqsimlanishi 

Sinflar, mm. Sinf rentabelligi,% 
Organik moddalar, % 

Tarkib Taqsimlanishi 

-25+ 15 9,5 6,9 7,5 

-15+ 10 9,9 8,8 10,0 

-10+ 3 27,8 8,3 26,4 

-3+ 1 47,9 9,5 52,1 

-1+ 0 4,9 7,2 4,0 

Asl namuna 100 8,74 100,0 

 

3-jadval 

B1 boshlangóich namunasining granulometrik  tarkibi  va undagi organik 

komponentlarning oólcham sinflari  boóyicha taqsimlanishi 

Sinflar, mm. Sinf rentabelligi,% 
Organik moddalar, % 

Tarkib Ekstraksiya 

-25+ 15 41,6 32,71 42,9 

-15+ 10 18,9 29,7 17,7 

-10+ 3 20,1 30,9 19,6 

-3+ 1 15,8 32,3 16,1 

-1+ 0 3,6 32,4 3,7 

Asl namuna 100 31,7 100,0 

 

Natijalarga koóra, dastlabki oólchami -25 mm boólgan va 100% - 3 mm gacha 

maydalangandan keyin texnologik namunalarning granulometrik tahlilini oótkazishda 

hech qanday oólcham sinfida organik moddalarning ustun konsentratsiyasi aniqlanmadi. 

Deyarli barcha sinflar oózining dastlabki konsentratsiyasi chegarasida organik 

moddalarni oóz ichiga oladi. 
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ʆʇʈɽɼɽʃɽʅʀʗ ʀʆʅA ʂʆɹɸʃʔʊɸ (II)  ɺ ʇʈʆʄʓʐʃɽʅʅʓʍ 

ʉʊʆʏʅʓʍ ɺʆɼɸʍ ɸʆ çɸʃʄɸʃʓʂʉʂʀʁ ɻʄʂè 

 
1ʄʠʨʟʘʭʤʝʜʦʚ ʈ., 1ʍʦʣʠʢʫʣʦʚ ɼ., 2ʀʣʭʘʤʦʚ ʄ., 2ʄʫʥʦʩʠʙʦʚ ʐ. 

 
1ɸʣʤʘʣʳʢʩʢʠʡ ʬʠʣʠʘʣ ʊʘʰʢʝʥʪʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʀʩʣʘʤʘ ʂʘʨʠʤʦʚʘ 

(rustam.mirzaxmedov23@mail.ru), (doniyor_xb@mail.ru), 
2ʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ ʮʝʥʪʨ ʧʦ ʨʘʟʚʠʪʠʶ, ʣʦʢʘʣʠʟʘʮʠʠ ʠ 

ʧʨʦʤrh ʣʝʥʥʦʡ ʢʦʦʧʝʨʘʮʠʠ ʚ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ ʦʪʨʘʩʣʠ 
(m.ilkhamov@mininglocal.uz), (shokhrukhmunosibov@gmail.com) 

 

ɼʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʠʦʥʦʚ ʢʦʙʘʣʴʪʘ ʚ ʩʪʦʯʥʳʭ ʚʦʜʘʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʨʘʩʪʚʦʨʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʝʜʠ ʠ ʮʠʥʢʘ ɸʆ çɸʣʤʘʣʳʢʩʢʠʡè ɻʄʂ ʚ ʢʘʯʝʩʪʚʝ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʨʝʘʛʝʥʪʘ ʚʳʙʨʘʥ 2-ʥʠʪʨʦʟʦ-1-ʥʘʬʪʦʣ. 2 ʅʠʪʨʦʟʦ-1-

ʥʘʬʪʦʣ ʠʤʤʦʙʠʣʠʟʫʝʪ ʦʨʛʘʥʠʯʝʩʢʠʡ ʨʝʘʛʝʥʪ ʥʘ ʨʘʟʣʠʯʥʳʝ ʚʦʣʦʢʥʠʩʪʳʝ ʥʦʩʠʪʝʣʠ, 

ʦʙʥʘʨʫʞʠʚʘʝʪ ʠʦʥʳ ʢʦʙʘʣʴʪʘ, ʢʨʦʤʝ ʪʦʛʦ, ʧʦʢʘʟʘʥ ʵʢʩʧʨʝʩʩ-ʤʝʪʦʜ ʦʙʥʘʨʫʞʝʥʠʷ. 

ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʤʝʪʦʜ ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʭʠʤʠʯʝʩʢʠʭ ʣʘʙʦʨʘʪʦʨʠʷʭ ʮʠʥʢʦʚʦʛʦ ʟʘʚʦʜʘ 

ɸʆ çɸʣʤʘʣʳʢʩʢʠʡ ɻʄʂè, ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʠʦʥʦʚ ʥʠʢʝʣʷ ʠ ʢʦʙʘʣʴʪʘ (II)  ʠʟ 

ʦʙʲʝʢʪʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʦʪʭʦʜʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʩʦʨʙʮʠʦʥʥʦ-

ʬʦʪʦʤʝʪʨʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʦʧʨʝʜʝʣʝʥʠʷ ʠʦʥʦʚ ʥʠʢʝʣʷ ʠ ʢʦʙʘʣʴʪʘ (II)  ʦʙʨʘʙʦʪʘʥʳ 

ʤʝʪʦʜʘʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ. ʅʘʡʜʝʥʳ ʪʠʤʦʣʩʫʣʴʬʦʬʪʘʣʝʠʥ ʢʘʢ ʥʦʚʳʡ 

ʩʦʨʙʮʠʦʥʥʦ-ʬʦʪʦʤʝʪʨʠʯʝʩʢʠʡ ʨʝʘʛʝʥʪ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠʦʥʦʚ ʥʠʢʝʣʷ (II)  ʠ 2-

ʥʠʪʨʦʟʦ-1-ʥʘʬʪʦʣʦʨʛʘ ʥʠʯʝʩʢʠʝ ʨʝʘʛʝʥʪʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠʦʥʦʚ ʢʦʙʘʣʴʪʘ (II). 

ʀʟʫʯʝʥʘ ʩʪʨʫʢʪʫʨʘ ʢʦʤʧʣʝʢʩʘ, ʦʙʨʘʟʦʚʘʥʥʦʛʦ ʠʦʥʥʳʤ ʢʦʤʧʣʝʢʩʦʤ ʢʦʙʘʣʴʪʘ (II)  

ʩʦ ʩʨʝʜʦʡ pH = 4, ʚ ʨʘʟʣʠʯʥʳʝ ʚʨʝʤʝʥʥʳʝ ʠʥʪʝʨʚʘʣʳ, ʧʦʜʦʙʨʘʥʳ ʦʧʪʠʤʘʣʴʥʳʝ 

ʪʝʤʧʝ ʨʘʪʫʨʥʳʝ ʫʩʣʦʚʠʷ, ʠʤʤʦʙʠʣʠʟʦʚʘʥ ʦʨʛʘʥʠʯʝʩʢʠʡ ʨʝʘʛʝʥʪ 2-ʥʠʪʨʦʟʦ-1-

ʥʘʬʪʦʣʘ, ʦʧʨʝʜʝʣʝʥ ʤʝʭʘʥʠʟʤ ʠʤʤʦʙʠʣʠ ʟʘʮʠʠ ʨʝʘʛʝʥʪʘ ʢ ʚʦʣʦʢʥʫ ʩ ʧʦʤʦʱʴʶ 

ʀʂ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ, ʨʝʥʪʛʝʥʦʚʩʢʦʡ ʬʣʫʦʨʝʩʮʝʥʮʠʠ. 

mailto:rustam.mirzaxmedov23@mail.ru
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ʈʠʩ. 1. ʈʝʥʪʛʝʥʦ-ʬʣʫʦʨʝʩʮʝʥʪʥʳʡ ʩʧʝʢʪʨ ʩʪʘʥʜʘʨʪʥʦʛʦ  

ʦʙʨʘʟʮʘ ʠʦʥʦʚ ʢʦʙʘʣʴʪʘ (II)  

 

ɼʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʠʦʥʘ ʢʦʙʘʣʴʪʘ (II)  ʨʝʥʪʛʝʥʦ-

ʬʣʫʦʨʝʩʮʝʥʪʥʳʤ ʤʝʪʦʜʦʤ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʢʦʪʦʨʳʭ ʜʣʷ ʠʦʥʘ ʢʦʙʘʣʴʪʘ (II)  ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʩʧʝʢʪʨʘʣʴʥʳʝ 

ʣʠʥʠʠ ʩ ʜʣʠʥʘʤʠ ʚʦʣʥ, ʧʦʢʘʟʘʥʥʳʤʠ ʥʘ ʨʠʩ. 1. 

ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʨʘʩʪʚʦʨʦʚ. ʈʘʩʪʚʦʨ ʠʦʥʘ ʢʦʙʘʣʴʪʘ ʢʦʥʮʝʥʪʨʘʮʠʠ 1 ʤʛ/ʤʣ ʙʳʣ 

ʧʨʠʛʦʪʦʚʣʝʥ ʨʘʩʪʚʦʨʝʥʠʝʤ ʚ ʯʠʩʪʦʡ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʙʘʚʣʝʥʥʦʡ (1:1) ʩʦʣʷʥʦʡ 

ʢʠʩʣʦʪʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʝʪʘʣʣʘ (ʭʠʤʠʯʝʩʢʠ ʯʠʩʪʦʛʦ). ɿʘʪʝʤ ʚʟʚʝʩʠʣʠ 

ʢʝʢ ʢʦʙʘʣʴʪʘ 1 ʤʛ/ʤʣ ʠ ʨʘʩʪʚʦʨʠʣʠ ʚ HCl ʠ H2SO4 ʩʪʘʥʜʘʨʪʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ. ʀʟ 

ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʩ ʧʦʤʦʱʴʶ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʘ ʋʌ (UV 1800, 

SHIMADZU) ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʠʦʥʳ Co2+. 

ɿʘʚʠʩʠʤʦʩʪʴ ʚʨʝʤʝʥʠ ʠʤʤʦʙʠʣʠʟʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʨʝʘʛʝʥʪʘ 2-ʥʠʪʨʦʟʦ-1-

ʥʘʬʪʦʣʘ ʥʘ ʚʦʣʦʢʥʠʩʪʦʤ ʩʦʨʙʝʥʪʝ. ɹʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʨʠ 

ʦʧʪʠʤʘʣʴʥʦʤ ʟʥʘʯʝʥʠʠ ʨʅ (ʨʅ=4) ʚ ʨʘʟʣʠʯʥʳʝ ʧʨʦ- ʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ ʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 25Ñ5 0C. ʆʧʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ ʠʟʫʯʘʣʠ ʯʝʨʝʟ ʨʘʟʣʠʯʥʳʝ 

ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ, ʠʩʧʦʣʴʟʫʷ ʚʦʣʦʢʥʦ PAH-TEA, ʚʳʙʨʘʥʥʦʝ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩ ʦʨʛʘʥʠʯʝʩʢʠʤ ʨʝʘʛʝʥʪʦʤ 2-ʥʠʪʨʦʟʦ-1-ʥʘʬʪʦʣʦʤ, ʩ ʜʦʙʘʚʣʝʥʠʝʤ 5 

ʤʣ 0,05 % ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʙʫʬʝʨʥʦʛʦ (ʨʅ=4) ʨʘʩʪʚʦʨʘ ʨʝʘʛʝʥʪʘ ʚ ʯʘʰʢʠ ʦʙʲʝʤʦʤ 

50 ʤʣ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 2. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʨʝʙʫʝʪʩʷ 15 ʤʠʥʫʪ, ʯʪʦʙʳ ʦʨʛʘʥʠʯʝʩʢʠʡ ʨʝʘʛʝʥʪ 2-ʥʠʪʨʦʟʦ-

1-ʥʘʬʪʦʣ PAH-TEA ʧʦʣʥʦʩʪʴʶ ʟʘʢʨʝʧʠʣʩʷ ʚ ʚʦʣʦʢʥʝ. ɼʣʷ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ 

ʚʨʝʤʝʥʠ ʥʘ ʢʦʤʧʣʝʢʩʦʦʙʨʘʟʦʚʘʥʠʝ ʙʳʣʦ ʧʨʠ ʛʦʪʦʚʣʝʥʦ ʥʝʩʢʦʣʴʢʦ ʨʘʩʪʚʦʨʦʚ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʢʘʞʜʳʡ ʠʟ ɻ ʪʠʭ ʨʘʩʪʚʦʨʦʚ ʩʦʜʝʨʞʠʪ 0,5 ʛ ʠʦʥʘ Co2+, ʠ ʢʦʛʜʘ ʨʘʩʪʚʦʨ 

ʠʦʥʘ Co2+ ʥʘʥʦʩʠʣʠ ʥʘ ʠʤʤʦʙʠʣʠʟʦʚʘʥʥʳʡ ʨʝʘʛʝʥʪ, ʩʨʘʟʫ ʥʘʙʣʶʜʘʣʦʩʴ 

ʦʙʨʘʟʦʚʘʥʠʝ ʢʦʤʧʣʝʢʩʘ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʨʝʘʛʝʥʪ ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ ʠʦʥʫ Co2+ ʧʨʠ 

æɚ=460 ʥʤ. 
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ʈʠʩ. 2. ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʨʙʮʠʦʥʥʦ-ʬʦʪʦʤʝʪʨʠʯʝʩʢʡ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ 

ʠʦʥʳ ʢʦʙʘʣʴʪʘ (II)  ʚ ʩʪʦʯʥʳʭ ʚʦʜʘʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʘʩʪʚʦʨʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʤʝʜʠ ʠ ʮʠʥʢʘ ɸʆ çɸʣʤʘʣʳʢʩʢʠʡè ɻʄʂ. 
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ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʩʥʦʚʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʤʝʜʠ ʚʳʨʘʙʦʪʘʥʳ ʠ ʧʦʯʪʠ ʚʝʩʴ ʤʝʪʘʣʣ ʧʝʨʝʨʘʙʘʪʳʚʘʝʪʩʷ ʠʟ ʥʠʟʢʦʩʦʨʪʥʳʭ ʨʫʜ, ʥʝ 

ʧʨʝʚʳʰʘʶʱʠʭ 1% ʤʝʜʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ. ʏʪʦʙʳ ʧʦʣʫʯʠʪʴ ʪʘʢʦʡ ʞʝ ʦʙʲʝʤ 

ʧʨʦʜʫʢʮʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʨʘʙʦʪʘʪʴ ʙʦʣʴʰʝ ʛʦʨʥʦʡ ʤʘʩʩʳ ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ 
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ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʠʩʪʦʯʥʠʢʠ, ʪʘʢʠʝ ʢʘʢ ʦʢʠʩʣʝʥʥʳʝ ʤʝʜʥʳʝ ʨʫʜʳ. ʉʦʩʪʘʚ ʨʫʜʳ 

ʠʤʝʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʵʬʬʝʢʪʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ [1]. 

ʂʘʞʜʦʝ ʤʝʜʥʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʠʤʝʝʪ ʟʦʥʫ ʦʢʠʩʣʝʥʠʷ. ɿʦʥʘ ʩʤʝʰʘʥʥʳʭ ʨʫʜ 

ʥʘʭʦʜʠʪʩʷ ʤʝʞʜʫ ʦʢʠʩʣʝʥʥʦʡ ʠ ʭʘʣʴʢʦʟʠʥʦʚʦʡ ʟʦʥʘʤʠ. ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʢʨʠʪʝʨʠʠ 

ʚʚʝʜʝʥʳ ʜʣʷ ʦʪʥʝʩʝʥʠʷ ʨʫʜ ʢ ʨʘʟʣʠʯʥʳʤ ʪʠʧʘʤ: ʦʢʠʩʣʝʥʥʘʷ ʤʝʜʴ (ʦʪ 50 ʜʦ 100% 

ʦʙʱʝʛʦ ʩʦʜʝʨʞʘʥʠʷ) ï ʚ ʦʢʠʩʣʝʥʥʳʭ ʨʫʜʘʭ; ʚ ʩʤʝʰʘʥʥʳʭ ï ʦʪ 11 ʜʦ 50%; ʚ 

ʩʫʣʴʬʠʜʥʳʭ ï ʤʝʥʝʝ 10% ʦʢʠʩʣʝʥʥʦʡ ʤʝʜʠ. 

ʉʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʩʭʝʤ, ʚ ʪ.ʯ.: ʯʘʩʪʠʯʥʦʝ ʚʳʱʝʣʘʯʠʚʘʥʠʝ (ʧʨʦʤʧʨʦʜʫʢʪʳ, 

ʭʚʦʩʪʳ, ʰʣʘʤʳ), ʧʦʣʥʦʝ ʚʳʱʝʣʘʯʠʚʘʥʠʝ (ʚʝʩʴ ʦʙʲʝʤ ʜʦʙʳʚʘʝʤʦʡ ʨʫʜʳ). 

ʎʝʤʝʥʪʘʮʠʷ, ʵʢʩʪʨʘʢʮʠʷ, ʩʦʨʙʮʠʷ ʠ ʵʣʝʢʪʨʦʣʠʟ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʠ ʠʟʚʣʝʯʝʥʠʠ 

ʤʝʜʠ ʠʟ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʨʘʩʪʚʦʨʘ [2-3]. 

ʂʫʯʥʦʝ ʚʳʱʝʣʘʯʠʚʘʥʠʝ ʥʠʟʢʦʩʦʨʪʥʳʭ ʟʘʙʘʣʘʥʩʦʚʳʭ ʦʢʠʩʣʝʥʥʳʭ ʨʫʜ ʩ 

ʧʦʩʣʝʜʫʶʱʝʡ ʵʢʩʪʨʘʢʮʠʝʡ ʨʘʩʪʚʦʨʦʚ ʠ ʵʣʝʢʪʨʦʣʠʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʦʡ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʭʦʨʦʰʦ ʦʪʨʘʙʦʪʘʥʦ ʠ ʜʦʩʪʫʧʥʦ [4]. 

ʇʦ ʜʘʥʥʳʤ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʛʨʫʧʧʳ ʧʦ ʠʟʫʯʝʥʠʶ ʤʝʜʠ (ICSG) ʚ 2023 ʛʦʜʫ 

ʚʳʧʫʩʢ ʤʝʜʠ ʩʦʩʪʘʚʠʣʦ 22,4 ʤʣʥ.ʪ. ʠʟ ʥʠʭ 4,6 ʤʣʥ.ʪ. (20% ʦʪ ʦʙʱʝʛʦ) ʧʨʦʠʟʚʝʜʝʥʦ 

ʧʦ ʪʝʭʥʦʣʦʛʠʠ SX-EW [5]. ʅʘ ʨʠʩ.1 ʧʦʢʘʟʘʥʦ ʦʩʥʦʚʥʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʤʝʜʠ ʧʦ 

ʪʝʭʥʦʣʦʛʠʠ SX-EW. 

 

 
ʈʠʩ. 1. ʆʩʥʦʚʥʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʤʝʜʠ ʧʦ ʪʝʭʥʦʣʦʛʠʠ SX-EW 

 

ʋʟʙʝʢʠʩʪʘʥ ʥʘʤʝʨʝʥ ʫʚʝʣʠʯʠʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʝʜʠ ʢ 2031 ʛʦʜʫ ʜʦ 500 ʪʳʩʷʯ 

ʪʦʥʥ. ɺ ʯʘʩʪʥʦʩʪʠ, ʦʞʠʜʘʝʪʩʷ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʩʚʦʝʥʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʷ çɪʰʣʠʢ-

1è ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ (2021ī2025 ʛʦʜʳ) ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʘʪʦʜʥʦʡ ʤʝʜʠ ʫʚʝʣʠʯʠʪʩʷ ʜʦ 

300 ʪʳʩʷʯ ʪʦʥʥ, ʥʘ ʚʪʦʨʦʤ ɻ ʪʘʧʝ (2024ī2028 ʛʦʜʳ) ï ʜʦ 400 ʪʳʩʷʯ ʪʦʥʥ, ʥʘ ʪʨʝʪʴʝʤ 

ʵʪʘʧʝ (2026ī2030 ʛʦʜʳ) ï ʜʦ 500 ʪʳʩʷʯ ʪʦʥʥ [6] 

ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʝʜʠ, ʦʢʠʩʣʝʥʥʳʝ ʤʝʜʥʳʝ ʨʫʜʳ ʠʛʨʘʶʪ 

ʥʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʚ ʩʚʷʟʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʪʝʭʥʦʣʦʛʠʠ 

ʠʟʚʣʝʯʝʥʠʷ ʤʝʪʘʣʣʦʚ ʠʟ ʦʢʠʩʣʝʥʥʳʭ ʠ ʩʤʝʰʘʥʥʳʭ ʤʝʜʥʳʭ ʨʫʜ, ʚ ʦʪʚʘʣʘʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʂʘʣʴʤʘʢʳʨ ʥʘʢʦʧʣʝʥʳ ʥʝʩʢʦʣʴʢʦ ʤʠʣʣʠʦʥʦʚ ʪʦʥʥ ʧʦʜʦʙʥʳʭ ʨʫʜ ʩ 

ʧʨʦʤʳʰʣʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʤʝʜʠ ʦʪ 0,3 ʜʦ 0,8% [7]. 
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ʊʘʙʣʠʮʘ 1 

ʆʢʠʩʣʝʥʥʳʝ ʨʫʜʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʂʘʣʴʤʘʢʳʨ (01.01.2023 ʛ.) 

 
 

ʇʨʠ ʧʝʨʝʨʘʙʦʪʢʝ ʦʪʚʘʣʦʚ ʦʢʠʩʣʝʥʥʳʭ ʤʝʜʥʳʭ ʨʫʜ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʂʘʣʴʤʘʢʳʨ ʛʠʜʨʦʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 221,8 ʪʳʩ. ʪ. ʤʝʜʠ 

(ʩʢʚʦʟʥʦʝ ʠʟʚʣʝʯʝʥʠʝ ʤʝʜʠ ʠʟ ʠʩʭʦʜʥʦʡ ʨʫʜʳ ʧʨʠʤʝʨʥʦ 60%). 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠʟʚʣʝʯʝʥʠʷ ʤʝʜʠ ɻʋ èʀʥʩʪʠʪʫʪ 

ʤʠʥʝʨʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚè, ɸʆ èɸʣʤʘʣʳʢʩʢʠʡ ʛʦʨʥʦ-ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʡ ʢʦʤʙʠʥʘʪè 

ʠ ʢʦʤʧʘʥʠʷ SEBINE Technology Inc. ʩʦʚʤʝʩʪʥʦ ʧʨʦʚʝʣʠ ʨʷʜ ʧʨʦʝʢʪʦʚ. 

ʀʩʭʦʜʷ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʣʫʯʝʥ ʚʳʚʦʜ, ʯʪʦ ʧʝʨʝʨʘʙʦʪʢʫ ʦʢʠʩʣʝʥʥʳʭ ʤʝʜʥʳʭ 

ʨʫʜ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʂʘʣʴʤʘʢʳʨ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʘ ʵʪʘʧʘ. ʇʝʨʚʳʡ ï 

ʧʝʨʝʨʘʙʦʪʢʘ ʙʘʣʘʥʩʦʚʳʭ ʦʪʚʘʣʦʚ ʚ ʪʝʯʝʥʠʝ 3 ʣʝʪ; ʚʪʦʨʦʡ ï ʧʝʨʝʨʘʙʦʪʢʘ 

ʟʘʙʘʣʘʥʩʦʚʳʭ ʦʪʚʘʣʦʚ ʚ ʪʝʯʝʥʠʝ 20 ʣʝʪ ʠ ʙʦʣʝʝ. 
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ʀɿɻʆʊʆɺʃɽʅʀɽ ɹɸɿɸʃʔʊʆɺʓʍ ʂʀʈʇʀʏɽʁ ʀɿ ʊɽʍʅʆɻɽʅʅʓʍ 

ʆʊʍʆɼʆɺ ɹɸɿɸʃʔʊɸ ʀ ɾʀɼʂʆɻʆ ʉʊɽʂʃɸ 
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1ʌʠʣʠʘʣ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ çʄʀʉʀʉè ʚ ʛ. ɸʣʤʘʣʳʢ 
2ʆʆʆ çEnter IMS Groupè (sarvinoz.imomnazarova@group-ims.de) 

 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʦʛʥʝʫʧʦʨʥʳʡ ʢʠʨʧʠʯ ï ʵʪʦ ʚʠʜ ʢʠʨʧʠʯʘ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ 

ʚʳʜʝʨʞʠʚʘʪʴ ʦʯʝʥʴ ʚʳʩʦʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʪʘʢʠʭ 

ʦʪʨʘʩʣʷʭ, ʢʘʢ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʧʝʯʝʡ ʠ ʢʘʤʠʥʦʚ. ʆʥʠ ʦʙʣʘʜʘʶʪ ʪʘʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, 

ʢʘʢ ʪʝʨʤʦʩʪʦʡʢʦʩʪʴ, ʥʠʟʢʘʷ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ʠ ʭʠʤʠʯʝʩʢʘʷ ʩʪʦʡʢʦʩʪʴ. ʈʘʟʚʠʪʠʝ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ ʪʨʝʙʫʝʪ ʧʦʠʩʢʘ ʥʦʚʳʭ, ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʙʝʟʦʧʘʩʥʳʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ.  

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ, ʨʘʩʩʤʦʪʨʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʪʝʭʥʦʛʝʥʥʳʭ ʦʪʭʦʜʦʚ ʙʘʟʘʣʴʪʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʞʠʜʢʠʤ ʩʪʝʢʣʦʤ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʠʨʧʠʯʝʡ. ʉʥʠʟʠʪʴ ʥʘʛʨʫʟʢʫ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʫʤʝʥʴʰʠʪʴ 

ʦʙʲʝʤ ʧʨʦʤʳʰʣʝʥʥʳʭ ʚʳʙʨʦʩʦʚ ʠ ʫʜʝʰʝʚʠʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ. ɾʠʜʢʦʝ ʩʪʝʢʣʦ 

ʚʳʧʦʣʥʷʝʪ ʨʦʣʴ ʩʚʷʟʫʶʱʝʛʦ ʢʦʤʧʦʥʝʥʪʘ, ʦʙʝʩʧʝʯʠʚʘʷ ʧʨʦʯʥʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʤʘʪʝʨʠʘʣʘ ʢ ʘʛʨʝʩʩʠʚʥʳʤ ʩʨʝʜʘʤ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʝ 

ʢʠʨʧʠʯʠ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʴʶ, ʦʛʥʝʩʪʦʡʢʦʩʪʴʶ ʠ 

ʜʦʣʛʦʚʝʯʥʦʩʪʴʶ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. 

ʊʘʙʣʠʮʘ 1 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʝʭʥʦʛʝʥʥʦʛʦ ʦʪʭʦʜʘ 
 ̄ ʅʘʠʤʝʥʦʚʘʥʠʝ ʤʘʪʝʨʠʘʣʘ ʆʙʲʝʤ, ʪ. ʆʙʲʝʤ 

ʦʙʨʘʟʦʚʘʥʠʷ, 

ʪ./ʤʝʩ. 

ɺʣʘʞʥʦʩʪʴ, % 

1 ʊʝʭʥʦʛʝʥʥʳʝ ʦʪʭʦʜʳ 

ʙʘʟʘʣʴʪʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

5800 100,0-120,0 40,0-50,0 

 

ʅʝʦʙʭʦʜʠʤʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ:  

1. ʂʘʤʝʨʥʘʷ ʧʝʯʴ 

2. ɻʠʜʨʘʚʣʠʯʝʩʢʠʡ ʧʨʝʩʩ 

3. ʄʝʰʘʣʢʘ 

4. ʇʨʝʩʩ-ʬʦʨʤʘ 

ʇʨʦʮʝʩʩ ʠʟʛʦʪʦʚʣʝʥʠʷ ʢʠʨʧʠʯʝʡ 

mailto:sarvinoz.imomnazarova@group-ims.de
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ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʛʥʝʫʧʦʨʥʳʭ ʢʠʨʧʠʯʝʡ ʩʤʝʰʠʚʘʶʪʩʷ ʪʝʭʥʦʛʝʥʥʳʝ 

ʦʪʭʦʜʳ ʙʘʟʘʣʴʪʘ ʩ ʞʠʜʢʠʤ ʩʪʝʢʣʦʤ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:0.8 

ʇʦʩʣʝ ʩʤʝʰʠʚʘʥʠʷ ʧʦʣʫʯʘʝʤʘʷ ʩʤʝʩʴ ʧʨʝʩʩʫʝʪʩʷ ʚ ʧʨʝʩʩ-ʬʦʨʤʫ ʠ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʦʪʧʨʘʚʣʷʝʪʩʷ ʚ ʩʫʰʠʣʴʥʫʶ ʧʝʯʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 100-120 ÁC ʜʣʷ 

ʩʫʰʢʠ. 

ʊʘʙʣʠʮʘ 2 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʣʫʯʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ 
ʇʨʦʯʥʦʩʪʴ 35-40 ʄʇʘ 

ʊʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʠʷ 800-900 ÁC 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 1. ʇʨʦʜʫʢʪ, ʧʦʣʫʯʝʥʥʳʡ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʘʟʘʣʴʪʦʚʳʝ ʢʠʨʧʠʯʠ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʠʟ ʪʝʭʥʦʛʝʥʥʳʭ 

ʦʪʭʦʜʦʚ ʙʘʟʘʣʴʪʘ ʠ ʞʠʜʢʦʛʦ ʩʪʝʢʣʘ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ɻ ʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʡ 

ʠ ʜʦʣʛʦʚʝʯʥʳʡ ʩʪʨʦʠʪʝʣʴʥʳʡ ʤʘʪʝʨʠʘʣ. ʀʭ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ 

ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʟʘ ʩʯʝʪ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ, ʘ 

ʜʣʠʪʝʣʴʥʳʡ ʩʨʦʢ ʩʣʫʞʙʳ ʫʤʝʥʴʰʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʟʘʤʝʥʝ ʠ ʩʦʢʨʘʱʘʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ɹʣʘʛʦʜʘʨʷ ʚʳʩʦʢʦʡ ʪʝʨʤʦʩʪʦʡʢʦʩʪʠ ʠ 

ʦʛʥʝʫʧʦʨʥʦʩʪʠ, ʵʪʠ ʢʠʨʧʠʯʠ ʥʘʭʦʜʷʪ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ, 

ʚʢʣʶʯʘʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʤʝʪʘʣʣʫʨʛʠʶ, ʭʠʤʠʯʝʩʢʫʶ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʠ 

ʵʥʝʨʛʝʪʠʢʫ, ʛʜʝ ʦʥʠ ʵʬʬʝʢʪʠʚʥʦ ʚʳʜʝʨʞʠʚʘʶʪ ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ 

ʵʢʩʧʣʫʘʪʘʮʠʠ. 
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ʀʉʉʃɽɼʆɺɸʅʀɽ ʇʈʆʎɽʉʉʆɺ ʇɽʈɽʈɸɹʆʊʂʀ ʎʀʅʂʆɺʓʍ 

ʂɽʂʆɺ ʇʆʉʃɽ ʉɽʈʅʆʂʀʉʃʆʊʅʆʁ ɺʓʑɽʃɸʏʀɺɸʅʀɽ ɺ 

ʋʉʃʆɺʀʗʍ ɸʆ çɸʃʄɸʃʓʂʉʂʀʁ ɻʄʂè 

 
1ʌʘʡʟʫʣʣʦʝʚ ʉ.ʅ., 2ʀʤʦʤʥʘʟʘʨʦʚʘ ʉ.ɿ. 
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ʫʥʠʚʝʨʩʠʪʝʪʘ çʄʀʉʀʉè ʚ ʛ. ɸʣʤʘʣʳʢ (sultonfayzulloyev@mail.ru), 
2ʆʆʆ çEnter IMS Groupè (sarvinoz.imomnazarova@group-ims.de) 

 

ʅʘʰʘ ʩʪʨʘʥʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʤʠʨʦʚʳʭ ʣʠʜʝʨʦʚ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʪʷʞʝʣʳʭ 

ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ. ʅʘʧʨʠʤʝʨ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ɸʆ çɸɻʄʂè ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ 

ʤʝʜʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 149 ʪʳʩʷʯ ʪʦʥʥ ʚ ʛʦʜ, ʘ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʮʠʥʢʘ 150 ʪʳʩʷʯ 

ʪʦʥʥ ʚ ʛʦʜ. 

ɺ ɸʆ çɸʣʤʘʣʠʢʩʢʠʡ ɻʄʂè ʧʨʦʠʟʚʦʜʩʪʚʦ ʮʠʥʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʛʠʜʨʦʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʤ ʩʧʦʩʦʙʦʤ, ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ: ʦʢʠʩʣʠʪʝʣʴʥʳʡ ʦʙʞʠʛ, ʩʝʨʥʦʢʠʩʣʦʪʥʦʝ 

ʚr ʱʝʣʘʯʠʚʘʥʠʝ ʮʠʥʢʦʚʦʛʦ ʦʛʘʨʢʘ; ʦʯʠʩʪʢʘ ʩʝʨʥʦʢʠʩʣʦʛʦ ʨʘʩʪʚʦʨʘ ʮʠʥʢʘ ʦʪ 

ʧʨʠʤʝʩʠ, ʢʘʢ ʞʝʣʝʟʦ, ʢʘʜʤʠʡ, ʩʫʨʴʤʘ ʠ ʜʨ.; ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʮʠʥʢʘ ʠʟ ʩʝʨʥʦʢʠʩʣʦʛʦ 

ʨʘʩʪʚʦʨʘ ʤʝʪʦʜʦʤ ʵʣʝʢʪʨʦʣʠʟʘ. 

ʆʜʥʘʢʦ ʧʨʠ ʧʦʩʣʝ ʦʙʞʠʛʘ ʠ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʦʙʨʘʟʫʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ (ʦʢʦʣʦ 30-45 % ʦʪ ʤʘʩʩʳ ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʦʛʦ ʮʠʥʢʦʚʦʛʦ ʦʛʘʨʢʘ) 

ʪʚʝʨʜʦʛʦ ʧʨʦʤʧʨʦʜʫʢʪʘ - ʮʠʥʢʦʚʳʭ ʢʝʢʦʚ, ʚ ʢʦʪʦʨʦʤ ʩʦʜʝʨʞʠʪʩʷ 17 ï 25% Zn ʠ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʢʦʣʠʯʝʩʪʚʘ ʮʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʢʘʢ ʩʚʠʥʮʘ, ʤʝʜʠ, ʢʘʜʤʠʷ, 

ʩʝʨʝʙʨʦ, ʟʦʣʦʪʦ, ʘ ʪʘʢʞʝ ʨʘʩʩʝʷʥʥʳʝ ʵʣʝʤʝʥʪʳ: ʪʘʣʣʠʡ, ʠʥʜʠʡ ʠ ʜʨ. ʆʩʥʦʚʥʘʷ 

ʯʘʩʪʴ ʮʠʥʢ ʚ ʢʝʢʝ ʥʘʭʦʜʠʪʴʩʷ ʚ ʬʦʨʤʝ ʬʝʨʨʠʪ ʮʠʥʢʘ (ZnOĿFe2O3) ʠ ʩʠʣʠʢʘʪ ʮʠʥʢʘ 

(ZnOĿSiO2). ʌʝʨʨʠʪʳ - ʠ ʩʠʣʠʢʘʪ ʮʠʥʢʘ ʪʨʫʜʥʦ ʨʘʩʪʚʦʨʷʝʪʩʷ ʚ ʨʘʟʙʘʚʣʝʥʥʦʤ 

ʩʝʨʥʦʤ ʢʠʩʣʦʪʝ (ʪ.ʝ. 140-170ʛ/ʣ H2SO4), ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ 

ʚʳʱʝʣʘʯʠʚʘʥʠʠ ʮʠʥʢʦʚʦʛʦ ʦʛʘʨʢʘ [1]. ɺ ʪʘʙʣʠʮʝ 1. ʧʨʝʜʩʪʘʚʣʝʥ ʭʠʤʠʯʝʩʢʠʡ 

ʩʦʩʪʘʚ ʮʠʥʢʦʚʦʛʦ ʢʝʢʘ ʧʦʩʣʝ ʩʝʨʥʦʢʠʩʣʦʪʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʮʠʥʢʦʚʦʛʦ ʦʛʘʨʢʘ. 

 ʊʘʙʣʠʮʝ-1 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʮʠʥʢʦʚʦʛʦ ʢʝʢʘ 

ʂʦʤʧʦʥʝʥʪʳ ʉʦʜʝʨʞʘʥʠʝ, % ʂʦʤʧʦʥʝʥʪʳ ʉʦʜʝʨʞʘʥʠʝ, % 

1. Zn ʦʙʱ. 18,06 -22,97 9. Cd 0,21 -0,43 

2. Zn ʚʦʜʘ ʨʘʩ. 6,19 ï 7,22 10. In 0,0036 -0,019 

3. Zn ʤʝʪ 9,28 -13,31 11. Li  ʜʦ 0,0005 

4. Cu 2,5 ï 3,0 12. Ge ʜʦ 0,0001 

5. Pb 6,61 ï 7,74 13. Au ʜʦ 1,82 ʛ/ʪ 

6. Fe 10,64 ï 12,67 14. Ag ʜʦ 255,2 ʛ/ʪ 

7. Sʦʙ ɦ 8,06 ï 9,46 15. SiO2 11,0 ï 15,48 

8. Sso4 7.07 -8,03 16. C 0,12 ï 0,08 

 

ʅʘ ʮʠʥʢʦʚʦʤ ʟʘʚʦʜʝ ɸʆ çɸʣʤʘʣʳʢʩʢʠʡ ɻʄʂè ʮʠʥʢʦʚʳʝ ʢʝʢʠ ʪʘʢʞʝ 

ʧʝʨʝʨʘʙʘʪʳʚʘʝʪʩʷ ʚʝʣʴʮʝʚʘʥʠʝʤ. ʇʨʠ ʵʪʦʤ ʚ ʢʘʯʝʩʪʚʝ ʚʦʩʩʪʘʥʦʚʠʪʝʣʷ 
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ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʡ ʢʦʢʩ ʤʝʣʦʯʴ ʠ ʥʝʬʪʷʥʦʡ ʢʦʢʩ. ɽʛʦ ʜʦʙʘʚʣʷʶʪ ʚ 

ʰʠʭʪʫ ʜʦ 35-40% ʦʪ ʤʘʩʩʳ ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʦʛʦ ʮʠʥʢʦʚʦʛʦ ʢʝʢʘ, ʘ ʚ ʢʘʯʝʩʪʚʝ 

ʪʦʧʣʠʚʘ ʜʣʷ ʥʘʛʨʝʚʘ ʧʝʯʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠʨʦʜʥʳʡ ʛʘʟ ʜʦ 500 ̍ ̘́̒ϳ . ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ 85-93% Zn ʚʦʟʛʦʥʷʝʪʩʷ ʠʟ ʢʝʢ ʚ ʚʠʜʝ Znʆ ʠ ʚʦʟʚʨʘʱʘʝʪʩʷ ʢ 

ʧʨʦʮʝʩʩʫ ʚʳʱʝʣʘʯʠʚʘʥʠʶ, ʘ ʪʘʢʞʝ ʦʙʨʘʟʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʢʦʣʠʯʝʩʪʚʘ ʤʝʜʥʦʛʦ 

ʢʣʠʥʢʝʨʘ. ɺ ʥʘʩʪʦʷʱʝʡ ʚʨʝʤʷ ʤʝʜʥʳʝ ʢʣʠʥʢʝʨʳ ʘ ʢʦʤʙʠʥʘʪʝ ʠ ʟʘ ʩʦʜʝʨʞʘʥʠʝ ʚ 

ʥʠʭ ʤʝʜʠ, ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ, ʩʢʣʘʜʠʨʫʝʪʩʷ, ʢʦʪʦʨʳʡ ʟʘʥʠʤʘʝʪ ʦʛʨʦʤʥʳʡ 

ʧʣʦʱʘʜʠ ʧʣʦʜʦʨʦʜʥʳʭ ʟʝʤʝʣʴ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʝʪ ʵʢʦʣʦʛʠʶ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʠ. 

ɺ ʜʘʥʥʦʤ ʨʘʙʦʪʝ ʩ ʮʝʣʴʶ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʟʚʣʝʯʝʥʠʷ ʚʩʝʡ ʮʝʥʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʠʟ ʮʠʥʢʦʚʦʛʦ ʢʝʢʘ ʠʩʩʣʝʜʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʘʤʤʠʘʯʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʨʘʩʪʚʦʨʠʪʝʣʷ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʘ ʨʘʩʪʚʦʨ 

ʠʟʛʦʪʦʚʣʝʥʥʳʡ ʠʟ ʨʘʟʣʠʯʥʳʭ ʘʤʤʦʥʠʡʥʳʝ ʩʦʣʠ, ʢʘʢ ʭʣʦʨʠʜ ʘʤʤʦʥʠʷ, ʩʫʣʴʬʘʪ 

ʘʤʤʦʥʠʷ ʠ ʜʨ. 

ʉʦʛʣʘʩʥʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ 

ʘʤʤʠʘʯʥʦ-ʭʣʦʨʠʜʥʦʤ ʚʳʱʝʣʘʯʠʚʘʥʠʠ ʮʠʥʢʦʚʦʛʦ ʢʝʢʘ, ʬʝʨʨʠʪʥʳʝ ʠ ʩʠʣʠʢʘʪʥʳʝ 

ʩʦʝʜʠʥʝʥʠʷ ʮʠʥʢʘ ʨʘʟʨʫʰʘʝʪʩʷ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʘʤʤʠʘʯʥʳʭ ʢʦʤʧʣʝʢʩʦʚ 

(ʭʣʦʨʘʮʠʥʢʘʪʳ ʘʤʤʦʥʠʷ ([Zn(NH4)2]Cl4), ʤʝʜʥʦʭʣʦʨʠʜ ʘʤʤʦʥʠʠʷ ([Cu(NH4)2]Cl4), 

ʛʝʢʩʘʭʣʦʨʘʧʣʶʙʘʪ ʘʤʤʦʥʠʷ ([Pb(NH4)2]Cl6) ʠ ʪ.ʜ. (ʜʨʫʛʠʝ ʤʝʪʘʣʣʣ)). ʄʦʞʥʦ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʯʪʦ, ʠʟʚʣʝʯʝʥʠʝ ʮʠʥʢʘ ʧʨʝʚʳʰʘʝʪ 95-96%, ʧʨʠ ʵʪʦʤ ʚ ʨʘʩʪʚʦʨʝ 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʜʨʫʛʠʝ ʮʝʥʥʳʡ ʢʦʤʧʦʥʝʥʪʳ ʪʦʞʝ. 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʦʮʝʩʩ ʘʤʤʠʘʯʥʳʡ ʚʳʱʝʣʘʯʠʚʘʥʠʷ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʜʨʫʛʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʦʩʪʦʪʦʡ ʧʨʦʪʝʢʘʥʠʷ ʠ ʥʘʤʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʙʝʟʦʧʘʩʝʥ ʪʝʤ, ʘ ʪʘʢʞʝ ʧʨʦʪʝʢʘʥʠʝʤ ʧʨʦʮʝʩʩʘ ʧʨʠ ʥʝʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. ʊʘʢʞʝ 

ʧʨʦʮʝʩʩ ʵʢʦʥʦʤʠʯʝʩʢʠ ʨʝʥʪʘʙʝʣʝʥ ʪʝʤ, ʯʪʦ ʨʘʩʪʚʦʨʳ ʧʨʦʮʝʩʩʘ ʤʦʞʥʦ 

ʨʝʛʝʥʝʨʠʨʦʚʘʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʚʪʦʨʥʦ ʚ ʧʨʦʮʝʩʩʝ, ʥʠʟʢʠʤ ʧʦʪʨʝʙʣʝʥʠʝ ʟʘʪʨʘʪ 

ʥʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ. ɹʣʘʛʦʜʘʨʷ ʧʨʦʮʝʩʩʫ ʪʘʢʞʝ ʥʘʙʣʶʜʘʣʦʩʴ ʚʳʩʦʢʦʝ ʠʟʚʣʝʯʝʥʠʝ 

ʮʠʥʢʘ, ʘ ʪʘʢʞʝ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʩʦʙʝʥʥʦ ʚʘʞʥʳʤ 

ʬʘʢʪʦʨʦʤ. 
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ʧʳʣʝʡ ʵʣʝʢʪʨʦʜʫʛʦʚʳʭ ʧʝʯʝʡ // ʎʚʝʪʥʳʝ ʤʝʪʘʣʣʳ. ï 2009. ï  ̄7. ï ʉ. 36-40. 
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ʆʃʊʀʅ-ɺʆʃʔʌʈɸʄ ʊɸʈʂʀɹʃʀ ʗʍʊʆʅ ʄɸʒɼɸʅʃɸʈʀʅʀʅɻ 

ʌʀɿʀʂ-ʂʀʄɪɺʀʁ ʍʋʉʋʉʀʗʊʃɸʈʀʅʀ ɶʈɻɸʅʀʐ 

 
1ʈʘʭʤʘʥʦʚ ʀ.ʖ., 2ʐʘʢʘʨʦʚ ʊ.ʀ., 3ʉʘʡʜʫʣʣʘʝʚ ɹ.ʉ. 

 
1ɻʝʦʣʦʛʠʷ ʬʘʥʣʘʨʠ ʫʥʠʚʝʨʩʠʪʝʪʠ (iqboljonrahmonov79@gmail.com), 

2ʄʠʣʣʠʡ ʪʘʜץʠץʦʪ ʪʝʭʥʦʣʦʛʠʢ ʫʥʠʚʝʨʩʠʪʝʪʠ çʄʀʉʀʉèʥʠʥʛ  ʆʣʤʘʣʠץ 

ʰʘ״ʨʠʜʘʛʠ ʬʠʣʠʘʣʠ, 

3ʀʩʣʦʤ ʂʘʨʠʤʦʚ ʥʦʤʠʜʘʛʠ ʊʦʰʢʝʥʪ ʜʘʚʣʘʪ ʪʝʭʥʠʢʘ ʫʥʠʚʝʨʩʠʪʝʪʠ 

 

ʀʰʥʠʥʛ ʜʦʣʟʘʨʙʣʠʛʠ. ɾʘ״ʦʥ ʙʦʟʦʨʠʜʘ ʦʣʪʠʥ ʩʘʨʤʦʷ ʚʘ ʩʪʘʪʫʩ ʙʝʣʛʠʩʠʜʠʨ. 

ʐʫʥʠʥʛʜʝʢ ʫ ʢ˄ʧʣʘʙ ʵʣʝʢʪʨʦʥ ץʫʨʠʣʤʘʣʘʨ ʠʰʣʘʙ ʯʠץʘʨʠʰʜʘ ʤʫ״ʠʤ ʢʦʤʧʦʥʝʥʪ 

 ʦʨʠʜʠʨ. ɹʫʥʠץʠʩʦʙʣʘʥʘʜʠ. ʐʫ ʩʘʙʘʙʣʠ ʜʫʥʸ ʙʦʟʦʨʠʜʘ ʫʥʛʘ ʙ˄ʣʛʘʥ ʪʘʣʘʙ ˄ʪʘ ʶ״

 ʦʥ ʙʦʟʦʨʠʜʘ ʙʠʨ ʪʨʦʷ ʫʥʮʠʷ ʦʣʪʠʥ ʥʘʨʭʠ 2900 ʜʦʣʣʘʨ ʙ˄ʣʠʙ״ʦʟʠʨʛʠ ʢʫʥʜʘʛʠ ʞʘ״

ʨʝʢʦʨʜ ʜʘʨʘʞʘʛʘ ʝʪʛʘʥʣʠʛʠ ʙʠʣʘʥ ״ʘʤ ʢ˄ʨʠʰ ʤʫʤʢʠʥ. ʄʘʲʣʫʤʦʪ ˄ ʨʥʠʜʘ ̫ ʥʘ h ʫʥʠ 

ʘʡʪʠʰ ʞʦʠʟʢʠ ɸפʐ ɻʝʦʣʦʛʠʢ ץʠʜʠʨʫʚ ʘʛʝʥʪʣʠʛʠ ʤʘʲʣʫʤʦʪʣʘʨʠʛʘ ʢ˄ʨʘ ʜʫʥʸʜʘ h ʫ 

ʢʫʥʛʘ ץʘʜʘʨ ʞʘʤʠ     190 000 ʪʦʥʥʘ ʦʣʪʠʥ ץʘʟʠʙ ʦʣʠʥʛʘʥ ʚʘ ״ʦʟʠʨʛʠ ʟʘʭʠʨʘʩʠ ʞʦʨʠʡ 

 .ʠʩʦʙʣʘʨʛʘ ʢ˄ʨʘ, 50 000 ʪʦʥʥʘ ʘʪʨʦʬʠʜʘʜʠʨ״

ɶʟʙʝʢʠʩʪʦʥʜʘ 2030 ʡʠʣʛʘʯʘ ʦʣʪʠʥ ʠʰʣʘʙ ʯʠץʘʨʠʰ 50 ʬʦʠʟʛʘ ʦʰʠʨʠʣʠʰʠ 

ʨʝʞʘʣʘʰʪʠʨʠʣʛʘʥ. ɹʫ ʙʦʨʘʜʘ ʈʝʩʧʫʙʣʠʢʘʤʠʟʜʘʛʠ ʡʠʨʠʢ ʤʝʪʘʣʣʫʨʛʠʷ 

ʢʦʨʭʦʥʘʣʘʨʠʥʠ ʨʠʚʦʞʣʘʥʪʠʨʠʰ ʚʘ ʩʘʤʘʨʘʜʦʨʣʠʛʠʥʠ ʦʰʠʨʠʰ ʙ˄ʡʠʯʘ ʪʠʟʠʤʣʠ 

ʯʦʨʘ-ʪʘʜʙʠʨʣʘʨ ʠʰʣʘʙ ʯʠץʠʣʤʦץʜʘ. ʋʣʘʨʜʘ ʞʘ״ʦʥʜʘ ʢʫʯʘʡʠʙ ʙʦʨʘʸʪʛʘʥ 

ʨʘץʦʙʘʪʥʠ ʠʥʦʙʘʪʛʘ ʦʣʛʘʥ ״ʦʣʜʘ ʠʥʚʝʩʪʠʮʠʷʣʘʨʥʠ ʬʘʦʣ ʞʘʣʙ ʵʪʠʰ, ʷʥʛʠ ʢʦʥ ʚʘ 

ʷʥʛʠ ʣʦʡʠ״ʘʣʘʨʥʠ ʞʘʜʘʣ ˄ʟʣʘʰʪʠʨʠʰ ʢ˄ʟʜʘ ʪʫʪʠʣʛʘʥ [1]. 

ʊʘʜץʠץʦʪ ʤʘץʩʘʜʠ. ɹʫ ʙʦʨʘʜʘ çʄʠʥʝʨʘʣ ʨʝʩʫʨʩʣʘʨ ʠʥʩʪʠʪʫʪʠè ɼʄ 

çʆʣʤʘʣʠץ ʪʘʞʨʠʙʘ-ʩʠʥʦʚ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʤʘʨʢʘʟʠèʜʘ 1490/2-ʩʦʥʣʠ çɹʦʡʠʪʠʣʠʰʠ 

 ʠʡʠʥ ʙ˄ʣʛʘʥ ʦʣʪʠʥ-ʚʦʣʴʬʨʘʤʣʠ ʚʘ ʥʠʢʝʣʣʠ ʤʘʲʜʘʥʣʘʨʥʠ ʤʘʚʞʫʜ ʙʦʡʠʪʠʰץ

ʪʝʭʥʦʣʦʛʠʷʩʠʥʠ ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʰ ʚʘ ʠʰʣʘʙ ʯʠץʠʰè ʣʦʡʠ״ʘʩʠ ʘʩʦʩʠʜʘ ʷʥʛʠ 

ʠʩʪʠץʙʦʣʣʠ ʦʣʪʠʥ-ʚʦʣʴʬʨʘʤ ʪʘʨʢʠʙʣʠ ʗʭʪʦʥ ʢʦʥʠ ʤʘʲʜʘʥʣʘʨʠʥʠ ʪʘʜץʠץ ץʠʣʠʰ 

ʠʰʣʘʨʠ ʦʣʠʙ ʙʦʨʠʣʜʠ. 

ʗʭʪʦʥ ʤʘʡʜʦʥʠ ʋʨʛʫʪʩʦʡ ״ʘʚʟʘʩʠʥʠʥʛ ʏʘץʠʣ-פʘʣʘʥ ʪʦסʣʘʨʠ ʩʫʚ ʘʡʠʨʛʠʯ 

 ʘʥʜ ʚʠʣʦʷʪʠץʘʪʜʘʥ ʉʘʤʘʨ״ʠʩʤʠʜʘ ʞʦʡʣʘʰʛʘʥ ʙ˄ʣʠʙ ʤʘʲʤʫʨʠʡ ʭʫʜʫʜʠʡ ʞʠץ

ʋʨʛʫʪ ʪʫʤʘʥʠʛʘ ץʘʨʘʰʣʠ.  

ʊʘʜץʠץʦʪ ʫʩʫʣʣʘʨʠ, ʥʘʪʠʞʘʣʘʨ ʚʘ ʭʫʣʦʩʘʣʘʨ. ʅʘʤʫʥʘʥʠʥʛ ʤʠʥʝʨʘʣʦʛʠʢ 

ʪʘ״ʣʠʣ ʥʘʪʠʞʘʣʘʨʠʛʘ ʢ˄ʨʘ ʗʭʪʦʥ ʤʘʲʜʘʥʣʘʨʠ ʛʨʘʥʦʜʠʦʨʠʪ, ʛʨʘʥʦʜʠʦʨʠʪ-

ʧʦʨʬʠʨʣʠ, ʜʠʦʨʠʪʣʠ ʧʦʨʬʠʨʠʪ, ʦ״ʘʢʪʦʰ, ʤʝʪʘʩʦʤʘʪʠʪʣʘʨ (ʩʢʘʨʥʦʠʜ), 

ʪʦʤʠʨʩʠʤʦʥ ʢʚʘʨʮ-ʢʘʨʙʦʥʘʪʣʘʨʠ ʢʘʙʠ ʪʦס ʞʠʥʩ ʪʫʨʣʘʨʠʜʘʥ ʪʘʰʢʠʣ ʪʦʧʛʘʥ ʙ˄ʣʠʙ, 

ʫʣʘʨ ʪʫʨʣʠ ʜʘʨʘʞʘʜʘʛʠ ʤʝʪʘʩʦʤʘʪʠʢ ˄ʟʛʘʨʠʰʣʘʨʛʘ ʛɻʘʜʠʨ. ɸ.ɸ. ʄʘʨʘʢʫʰʝʚ 

ʪʦʤʦʥʠʜʘʥ ʠʰʣʘʙ ʯʠץʠʣʛʘʥ ʤʘʛʤʘʪʠʢ ʪʦס ʞʠʥʩʣʘʨʥʠ ʉʆ2 ʚʘ ʂ2ʆ+Nʘ2ʆ ʪʘʨʢʠʙʠ 

ʙ˄ʡʠʯʘ ʪʘʩʥʠʬʣʘʰ ʜʠʘʛʨʘʤʤʘʩʠʛʘ ʘʩʦʩʘʥ ʗʭʪʦʥ ʤʘʲʜʘʥʣʘʨʠ ʥʘʤʫʥʘʩʠ ʛʨʘʥʠʪʣʘʨ, 

ʛʨʘʥʦʜʠʦʨʠʪʣʘʨ ʚʘ ʢʚʘʨʮ ʜʠʦʨʠʪʣʠ ʪʦס ʞʠʥʩʣʘʨʠ ʪʫʨʠʛʘ ʢʠʨʘʜʠ. ʋʰʙʫ 

ʘʣʶʤʠʥʦʩʠʣʠʢʘʪ ʪʘʨʢʠʙʣʠ ʗʭʪʦʥ ʤʘʲʜʘʥʣʘʨʠ ʥʘʤʫʥʘʩʠʜʘʛʠ ʩʠʣʠʢʘʪ (Siʆ2) 

ʤʠץʜʦʨʠ 43,8-72,8 % ʛʘʯʘ, ʛʣʠʥʦʟʝʤ (ɸL2ʆ3) ʤʠץʜʦʨʠ 16,8 % ʛʘʯʘ, Cʘʆ ʤʠץʜʦʨʠ 

19,7 % ʛʘʯʘ, Fʝ2ʆ3 ʤʠץʜʦʨʠ 3,23 % ʛʘʯʘ, ʠʰץʦʨʣʘʨʥʠʥʛ (Nʘ2ʆ+ ʂ2ʆ) 

mailto:iqboljonrahmonov79@gmail.com
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ʡʠסʠʥʜʠʩʠʥʠʥʛ ʤʠץʜʦʨʠ 3,6-5,7 % ʛʘʯʘʥʠ ʚʘ ʫʤʫʤʠʡ ʩʫʣʴʬʠʜ ʤʠץʜʦʨʠ 2,36 % 

ʛʘʯʘʥʠ ʪʘʰʢʠʣ ʵʪʘʜʠ.  

ʅʘʤʫʥʘʥʠ ʤʦʜʜʠʡ ʪʘʨʢʠʙʠ ʘʩʠʣʣʠʢ ʪʘ״ʣʠʣʠ, ʦʧʪʠʢ-ʵʤʠʩʩʠʦʥ, ʘʪʦʤ-

ʘʙʩʦʨʙʮʠʦʥ, ʪʠʪʨʠʤʝʪʨʠʢ ʚʘ ʬʦʪʦʤʝʪʨʠʢ ʢʘʙʠ ʢʠʤʸʚʠʡ ʪʘ״ʣʠʣ ʫʩʫʣʣʘʨʠ ʦʨץʘʣʠ 

ʘʥʠץʣʘʥʜʠ. ʋʥʛʘ ʢ˄ʨʘ ʘʩʦʩʠʡ ʢʦʤʧʦʥʝʥʣʘʨ ʤʠץʜʦʨʠ ʦʣʪʠʥ 4,66 ʛ/ʪ, ʢʫʤʫʰ 3,21 ʛ/ʪ 

ʚʘ ʚʦʣʴʬʨʘʤ 700 ʛ/ʪ ʵʢʘʥʣʠʛʠ ʘʥʠץʣʘʥʜʠ. ʌʘʟʘʚʠʡ ʪʘ״ʣʠʣ ʥʘʪʠʞʘʣʘʨʠʛʘ ʢ˄ʨʘ 

ʤʘʲʜʘʥ ʪʘʨʢʠʙʠʜʘʛʠ ʚʦʣʴʬʨʘʤ ץʫʡʠʜʘʛʠ ʤʠʥʝʨʘʣʣʘʨ ״ʦʣʘʪʠʜʘ ʫʯʨʘʡʜʠ: 9,0 % 

ʪʫʥʛʩʪʝʥʪ, 39,3 % ʚʦʣʬʨʘʤʠʪ ʚʘ 51,7 % ʰʝʝʣʠʪ. 

ʅʘʤʫʥʘʥʠʥʛ ʨʘʮʠʦʥʘʣ ʪʘ״ʣʠʣʠ ʦʣʪʠʥ ʚʘ ʢʫʤʫʰʥʠʥʛ ʞʦʡʣʘʰʫʚ h ʘʢʣʣʘʨʠ ʚʘ 

ʤʘʲʜʘʥ ʤʠʥʝʨʘʣʣʘʨʠ ʙʠʣʘʥ ʙʠʨʠʢʠʰ ״ʫʩʫʩʠʷʪʣʘʨʠʥʠ, ʢʝʪʤʘ ï ʢʝʪ ʠʰץʦʨʣʘʰ ʚʘ 

ʮʠʘʥʠʜʣʘʰ ʦʨʘץʘʣʠ ʘʥʠץʣʘʥʜʠ [2]. ʋʥʛʘ ʢ˄ʨʘ ʥʘʤʫʥʘʜʘʛʠ ʮʠʘʥʠʜʣʘʥʘʜʠʛʘʥ ɻ ʨʢʠʥ 

 ʜʦʨʠ 82,7 % ʥʠ ʪʘʰʢʠʣץʜʦʨʠ 85,5 % ʚʘ ʢʫʤʫʰʥʠʥʛ ʤʠץʦʣʘʪʜʘʛʠ ʦʣʪʠʥʥʠʥʛ ʤʠ״

ʵʪʘʜʠ. ʉʫʨʴʤʘ ʚʘ ʤʘʨʛʫʤʫʰʥʠʥʛ ʢʠʤʸʚʠʡ ʙʠʨʠʢʤʘʣʘʨʠ ʙʠʣʘʥ 4,6 % ʦʣʪʠʥ ʚʘ 3,2 

% ʢʫʤʫʰ ʙʠʨʠʢʢʘʥ. 6,4 % ʦʣʪʠʥ ʚʘ 6,7 % ʢʫʤʫʰ ʵʩʘ ʪʝʤʠʨ, ʤʘʨʛʘʥʝʮ 

ʛʠʜʨʦʢʩʠʜʣʘʨʠ ʚʘ ʢʘʨʙʦʥʘʪʣʘʨ ʙʠʣʘʥ ʙʠʨʠʢʢʘʥ. 1,3 % ʦʣʪʠʥ ʚʘ 2,0 % ʢʫʤʫʰ 

ʩʫʣʴʬʠʜʣʘʨ (ʧʠʨʠʪ ʚʘ ʘʨʩʝʥʦʧʠʨʠʪ) ʙʠʣʘʥ ʙʠʨʠʢʢʘʥ ״ʦʣʘʪʜʘ ʫʯʨʘʡʜʠ. 2,2 % ʦʣʪʠʥ 

ʚʘ 5,5 % ʢʫʤʫʰ ʢʠʩʣʦʪʘʜʘ ʵʨʠʤʘʡʜʠʛʘʥ ʢʚʘʨʮ, ʘʣʶʤʦʩʠʣʠʢʘʪʣʘʨ ʚʘ ʙʦʰץʘ 

ʤʠʥʝʨʘʣʣʘʨ ʙʠʣʘʥ ʙʠʨʠʢʢʘʥ ״ʦʣʘʪʜʘ ʫʯʨʘʡʜʠ. 

ʅʘʤʫʥʘʥʠ ʛʨʘʥʫʣʦʤʝʪʨʠʢ ʪʘʨʢʠʙʠ - ʙʫ ʬʦʡʜʘʣʠ ץʘʟʠʣʤʘ ʙʦʡʣʠʢʣʘʨʠʥʠʥʛ 

ʪʘʨʢʠʙʠʛʘ ʢʠʨʫʚʯʠ ״ʘʨ ʭʠʣ ˄ʣʯʘʤʜʘʛʠ ʟʘʨʨʘʣʘʨʥʠʥʛ ʤʘʩʩʘʚʠʡ ʪʘʨʢʠʙʠʛʘ 

ʥʠʩʙʘʪʠʜʠʨ. ɻʨʘʥʫʣʦʤʝʪʨʠʢ ʪʘʨʢʠʙʠʥʠ ʘʥʠץʣʘʰ, ʬʦʡʜʘʣʠ ץʘʟʠʣʤʘ ʥʘʤʫʥʘʩʠʥʠ 

ʡʠʨʠʢʣʠʛʠʥʠʥʛ ץʠʩץʘ ˄ʣʯʘʤʣʠ ʦʨʘʣʠסʠ ʙʠʣʘʥ ʯʝʛʘʨʘʣʘʥʛʘʥ ʩʠʥʬʣʘʨʛʘ 

ʘʞʨʘʪʠʰʜʘʥ ʠʙʦʨʘʪʜʠʨ [3]. ʗʭʪʦʥ ʤʘʲʜʘʥʣʘʨʠ ʥʘʤʫʥʘʩʠʥʠʥʛ ʛʨʘʥʫʣʦʤʝʪʨʠʢ 

ʪʘʨʢʠʙʠ ɻʆʉʊ 24598-81 ʪʘʣʘʙʣʘʨʠ ʘʩʦʩʠʜʘ ʣɻʘʢʣʠ ʪʘ״ʣʠʣ ʦʨץʘʣʠ ʘʥʠץʣʘʥʜʠ. 

ʕʣʘʢʣʠ ʪʘ״ʣʠʣ ץʠʣʠʰ ״ʘʨ ʭʠʣ ʡʠʨʠʢʣʠʢʜʘʛʠ ʩʠʥʬʣʘʨ ʫʯʫʥ ץʫʨʫץ ʸʢʠ ʩʫʚʣʠ ʫʩʫʣ 

ʙʠʣʘʥ ʘʤʘʣʛʘ ʦʰʠʨʠʣʜʠ. ʋʥʛʘ ʢ˄ʨʘ ʦʣʪʠʥʥʠʥʛ ʵʥʛ ʶץʦʨʠ ʤʠץʜʦʨʠ (6,58 ʛ/ʪ) 

ʡʠʨʠʢʣʠʢ ʜʘʨʘʞʘʩʠ 1-2 ʤʤ ʙ˄ʣʛʘʥ, ʢʫʤʫʰʥʠʥʛ ʵʥʛ ʶץʦʨʠ ʤʠץʜʦʨʠ (7,55 ʛ/ʪ) ʵʩʘ 

ʡʠʨʠʢʣʠʢ ʜʘʨʘʞʘʩʠ 2-5 ʤʤ ʙ˄ʣʛʘʥ ʩʠʥʬʜʘ ʘʥʠץʣʘʥʜʠ. ɺʦʣʴʬʨʘʤʥʠʥʛ ʵʥʛ ʶץʦʨʠ 

ʤʠץʜʦʨʠ (1360 ʛ/ʪ) ʡʠʨʠʢʣʠʢ ʜʘʨʘʞʘʩʠ 0,074-0,1 ʤʤ ʙ˄ʣʛʘʥʜʘ ʘʥʠץʣʘʥʜʠ. ɹʫ ʵʩʘ 

ʥʘʤʫʥʘʜʘ ʬʦʡʜʘʣʠ ʢʦʤʧʦʥʝʥʪʣʘʨ ʥʦʪʝʢʠʩ ʪʘץʩʠʤʣʘʥʛʘʥʣʠʛʠʥʠ ʢ˄ʨʩʘʪʘʜʠ. 

ʅʘʤʫʥʘʥʠ ʷʥʯʠʣʠʰ ʜʘʨʘʞʘʩʠ  ʷʥʯʠʰʜʘ ʬʦʡʜʘʣʘʥʠʣʘʸʪʛʘʥ ʫʩʢʫʥʘʥʠʥʛ 

 ʠʯ ʤʘʪʝʨʠʘʣʥʠʥʛ ʭʫʩʫʩʠʷʪʣʘʨʠʛʘסʫʩʫʩʠʷʪʣʘʨʠʛʘ (ʠʰ ʪʘʨʪʠʙʠ) ʚʘ ʙʦʰʣʘʥ״

(ʛʨʘʥʫʣʦʤʝʪʨʠʢ ʚʘ ʤʠʥʝʨʘʣʦʛʠʢ ʪʘʨʢʠʙʠ, ʤʠʥʝʨʘʣʥʠʥʛ ץʘʪʪʠץʣʠʛʠ, ʩʠʥʠʰʠ ʚʘ 

ʙʦʰץʘʣʘʨ) ʙʦסʣʠץʜʠʨ. ʅʘʤʫʥʘʥʠ ʷʥʯʠʣʠʰ ʭʫʩʫʩʠʷʪʠ ʄʐʃ-14ʂ ʪʫʨʜʘʛʠ 

ʣʘʙʦʨʘʪʦʨʠʷ ʰʘʨʣʠ ʪʝʛʠʨʤʦʥʠʜʘ ʪʫʨʣʠ ʚʘץʪ ʦʨʘʣʠסʠʜʘ (5 ʜʘץʠץʘʜʘʥ 40 

ʜʘץʠץʘʛʘʯʘ) ʦʣʠʙ ʙʦʨʠʣʜʠ. ɹʫʥʜʘ פ:ʉ:ʐ ʥʠʩʙʘʪʠ 1:3:11 ʙ˄ʣʛʘʥʜʘ ʚʘ ʷʥʯʠʣʛʘʥ 

ʤʘ״ʩʫʣʦʪʥʠ ʩʠʥʬʣʘʨʛʘ ʘʞʨʘʪʠʰ ï 0,074 ʤʤ סʘʣʚʠʨʜʘ ʩʫʚʣʠ ʫʩʫʣʜʘ ʦʣʠʙ ʙʦʨʠʣʜʘ. 

 ,ʫʨʠʪʠʣʠʙץ ʩʫʣʦʪʣʘʨʠ ʩʫʚʩʠʟʣʘʥʪʠʨʠʣʜʠ ʚʘ״ʘʣʚʠʨ ʫʩʪʠ ʚʘ ʦʩʪʠ ʤʘס ʦʩʠʣ ʙ˄ʣʛʘʥ׳

ʚʘʟʥʠ ˄ʣʯʘʥʜʠ. ʆʣʠʥʛʘʥ ʥʘʪʠʞʘʣʘʨ ʘʩʦʩʠʜʘ ץʫʡʜʘʛʠʣʘʨ ʘʥʠץʣʘʥʜʠ: ʷʥʯʠʣʠʰ 

ʜʘʨʘʞʘʩʠ 70 % -0,074 ʤʤ ʙ˄ʣʠʰʠ ʫʯʫʥ 18 ʜʘץʠץʘ, 80 % ʙ˄ʣʠʰʠ ʫʯʫʥ 25 ʜʘץʠץʘ ʚʘ 

90 % ʙ˄ʣʠʰʠ ʫʯʫʥ 38 ʜʘץʠץʘ ʥʘʤʫʥʘʥʠ ʰʘʨʣʠ ʪʝʛʠʨʤʦʥʜʘ ʩʫʚʣʠ ʷʥʯʠʣʠʰʠ ʪʘʣʘʙ 

ʵʪʠʣʘʜʠ. 
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ʀʉʉʃɽɼʆɺɸʅʀɽ ʆɹʈɸɿʆɺɸʅʀʗ ʄɽɼʀʉʊʆʁ 

ɾɽʃɽɿʆʄɽʊɸʃʃʀʏɽʉʂʆʁ ʂʆʄʇʆɿʀʎʀʀ ɺɿɸʀʄʆɼɽʁʉʊɺʀɽʄ 

ʊɽʍʅʆɻɽʅʅʓʍ ʆɹʈɸɿʆɺɸʅʀʁ ɸʆ çɸʃʄɸʃʓʂʉʂʀʁ ɻʄʂè 

 
1ɪʢʫʙʦʚ ʆ.ʄ., 2ʂʘʨʠʤʦʚʘ ʊ.ʇ. 

 
1ʌʠʣʠʘʣ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ çʄʀʉʀʉè ʚ ʛ. ɸʣʤʘʣʳʢ (oybek.yoqubov6600@gmail.com), 
2ʊʘʰʢʝʥʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀʩʣʘʤʘ 

ʂʘʨʠʤʦʚʘ 

 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʤʝʜʠ ʧʠʨʦʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ ʧʣʘʚʣʝʥʠʝ 

ʩʫʣʴʬʠʜʥʳʭ ʢʦʥʮʝʥʪʨʘʪʘ ʚ ʘʚʪʦʛʝʥʥʦʡ ʂʌʇ, ʧʝʯʠ ɺʘʥʶʢʦʚʘ ʠ ʦʪʨʘʞʘʪʝʣʴʥʦʡ 

ʧʝʯʠ, ʢʦʥʚʝʨʪʠʨʦʚʘʥʠʝ, ʦʛʥʝʚʦʝ ʨʘʬʠʥʠʨʦʚʘʥʠʝ, ʵʣʝʢʪʨʦʣʠʪʠʯʝʩʢʦʝ 

ʨʘʬʠʥʠʨʦʚʘʥʠʝ ʩ ʧʦʣʫʯʝʥʠʝʤ ʢʘʪʦʜʥʦʡ ʤʝʜʠ ʚ ʫʩʣʦʚʠʷʭ ɸʆ çɸʣʤʘʣʳʢʩʢʠʡ 

ɻʄʂè, ʚ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ ʷʚʣʷʝʪʩʷ ʚ ʤʠʨʝ ʪʨʘʜʠʮʠʦʥʥʳʤ ʠ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ.  ɸʚʪʦʛʝʥʥʘʷ ʧʝʯʴ ʧʣʘʚʢʘ ʚ ʧʝʯʠ ɺʘʥʶʢʦʚʘ ʠʤʝʝʪ ʦʯʝʥʴ 

ʙʦʣʴʰʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʝʨʝʜ ʜʨʫʛʠʤʠ ʧʣʘʚʠʣʴʥʳʤʠ ʧʝʯʘʤʠ, ʦʥ ʚʦ ʤʥʦʛʦ ʨʘʟ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʝʡ ʦʪʨʘʞʘʪʝʣʴʥʦʡ ʧʝʯʠ, ʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʛʘʟʳ ʠʜʫʪ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ.  ʆʜʥʘʢʦ ʦʙʦʨʦʪʥʳʡ ʧʨʦʜʫʢʪ ʢʦʥʚʝʨʪʝʨʥʳʝ ʰʣʘʢʠ 

ʚ ʩʘʤʦʡ ʧʝʯʠ ʧʣʘʚʢʘ ʚ ʞʠʜʢʦʡ ʚʘʥʥʝ ʥʝ ʧʝʨʝʨʘʙʘʪʳʚʘʶʪʩʷ, ʥʝʦʙʭʦʜʠʤʳ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʭ ʧʝʨʝʨʘʙʦʪʢʝ, ʩ ʮʝʣʴʶ ʫʚʝʣʠʯʝʥʠʷ ʚʳʭʦʜʘ 

ʤʝʪʘʣʣʘ ʠʣʠ ʚʳʧʫʩʢʘ ʥʦʚʦʛʦ ʧʨʦʜʫʢʪʘ [1]. 

ʅʘ ɸʆ çɸʣʤʘʣʳʢʩʢʠʡ ɻʄʂè ʢʦʥʚʝʨʪʝʨʥʳʝ ʰʣʘʢʠ ʧʦʣʫʯʘʝʤʳʝ ʧʨʠ 

ʢʦʥʚʝʨʪʠʨʦʚʘʥʠʠ ʤʝʜʥʳʭ ʰʪʝʡʥʦʚ ʩ ʪʨʝʭ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ ʧʝʯʝʡ,  ʩ 

ʩʦʜʝʨʞʘʥʠʝʤ ʤʝʜʠ 2,2 ï 3,5%, ʧʝʨʝʨʘʙʦʪʢʫ ʧʨʦʚʦʜʷʪ ʯʘʩʪʴ (30%) ʚ ʦʪʨʘʞʘʪʝʣʴʥʦʡ 

ʧʝʯʠ ʤʝʜʥʦʛʦ ʟʘʚʦʜʘ ʩ ʠʟʚʣʝʯʝʥʠʝʤ ʤʝʜʠ ʠ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʚ ʰʪʝʡʥ 75%, ʘ 

ʜʨʫʛʫʶ ʯʘʩʪʴ (70%) ʥʘ ʦʙʦʛʘʪʠʪʝʣʴʥʦʡ ʬʘʙʨʠʢʝ ʢʦʤʙʠʥʘʪʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʩʫʣʴʬʠʜʥʦʛʦ ʢʦʥʮʝʥʪʨʘʪʘ ʠ ʧʨʠ ʧʣʘʚʢʝ ʝʛʦ ʥʘ ʰʪʝʡʥ  ʩʢʚʦʟʥʦʝ ʠʟʚʣʝʯʝʥʠʝ ʤʝʜʠ 

ʠʟ ʢʦʥʚʝʨʪʝʨʥʦʛʦ ʰʣʘʢʘ ʩʦʩʪʘʚʣʷʝʪ 50%. ɼʘʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ 

ʠʟ-ʟʘ ʦʢʠʩʣʠʪʝʣʴʥʦʡ ʘʪʤʦʩʬʝʨʳ ʚ ʘʚʪʦʛʝʥʥʦʡ ʧʝʯʠ ɾʠʜʢʘʷ ʚʘʥʥʘ (ʧʝʯʠ 

ɺʘʥʶʢʦʚʘ) ʧʦ ʪʝʭʥʦʣʦʛʠʠ ʥʝʣʴʟʷ ʧʝʨʝʨʘʙʘʪʳʚʘʪʴ ʢʦʥʚʝʨʪʝʨʥʳʝ ʰʣʘʢʠ. ʅʘʭʦʜʷʩʴ 

ʚ ʠʟʙʳʪʢʝ ʤʘʛʥʝʪʠʪ ʚ ʩʦʩʪʘʚʝ ʢʦʥʚʝʨʪʝʨʥʦʛʦ ʰʣʘʢʘ ʩʧʦʩʦʙʝʥ ʚʳʜʝʣʷʪʴʩʷ ʠʟ 

ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʪʚʝʨʜʦʝ ʠ ʤʦʞʝʪ ʦʙʨʘʟʦʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʝʱʝ ʦʜʥʫ 

ʛʝʪʝʨʦʛʝʥʥʫʶ ʬʘʟʫ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʪʚʝʨʜʘʷ ʬʘʟʘ ʤʘʛʥʝʪʠʪʘ ʚ ʧʨʦʮʝʩʩʝ ʧʣʘʚʢʠ ʚ 
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ʦʪʨʘʞʘʪʝʣʴʥʦʡ ʧʝʯʠ ʦʩʝʜʘʷ ʦʙʨʘʟʫʝʪ ʤʘʛʥʝʪʠʪʦʚʫʶ ʥʘʩʪʳʣʴ ʚ ʜʦʥʥʦʡ ʯʘʩʪʠ 

(ʧʦʜʠʥʝ) ʧʝʯʠ, ʘ ʧʨʠ ʧʣʘʚʢʝ ʚ ʧʝʯʠ ɺʘʥʶʢʦʚʘ ʙʘʨʙʘʪʠʨʫʝʪʩʷ (ʮʠʨʢʫʣʠʨʫʝʪ) ʚ 

ʦʙʲʸʤʝ ʧʝʯʠ ʚ ʚʠʜʝ ʚʟʚʝʩʠ-ʛʨʷʟʠ ʥʘʨʫʰʘʷ ʪʝʭʥʦʣʦʛʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʫʚʝʣʠʯʠʚʘʷ 

ʧʦʪʝʨʠ ʤʝʪʘʣʣʦʚ ʩ ʦʪʚʘʣʴʥʳʤʠ ʰʣʘʢʘʤʠ [2,3]. 

ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ ʢʦʥʚʝʨʪʝʨʥʳʝ ʰʣʘʢʠ ʤʝʜʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʥʘʧʨʘʚʣʷʶʪ ʥʘ ʦʙʦʛʘʪʠʪʝʣʴʥʫʶ ʬʘʙʨʠʢʫ ʠ ʚʤʝʩʪʝ ʩ ʨʫʜʥʦʡ ʤʘʩʩʦʡ ʦʥʠ ʧʨʦʭʦʜʷʪ 

ʧʦʚʪʦʨʥʦʝ ʦʙʦʛʘʱʝʥʠʝ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʩʩʣʝʜʦʚʘʥʦ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʚʣʝʯʝʥʠʝ ʚ ʧʝʨʝʨʘʙʦʪʢʫ 

ʢʦʥʚʝʨʪʝʨʥʳʝ ʰʣʘʢʠ ʤʝʜʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʢʣʠʥʢʝʨʘ ʪʝʭʥʦʛʝʥʥʦʛʦ ʩʳʨʴʷ 

ʮʠʥʢʦʚʦʛʦ ʟʘʚʦʜʘ ʧʨʠ ʧʠʨʦʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʝʜʠ ʠʟ ʩʫʣʴʬʠʜʥʳʭ 

ʢʦʥʮʝʥʪʨʘʪʦʚ ʚ ʧʝʯʘʭ ɸʆ çɸʣʤʘʣʳʢʩʢʠʡ ɻʄʂè, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʤʝʜʠʩʪʦʡ ʞʝʣʝʟʦ 

ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʢʦʤʧʦʟʠʮʠʠ ʷʚʣʷʶʱʠʤʩʷ ʦʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʨʘʟʚʠʪʠʷ ʤʝʜʥʦʛʦ 

ʢʣʘʩʪʝʨʘ. ʀʩʩʣʝʜʦʚʘʥʳ, ʧʨʦʮʝʩʩʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʢʣʠʥʢʝʨʘ ï 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʦʪʭʦʜʘ ʮʠʥʢʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʩʠʩʪʝʤʝ ʢʦʥʚʝʨʪʝʨʥʳʡ ʰʣʘʢ-

ʢʣʠʥʢʝʨ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʪʨʝʭ ʞʠʜʢʠʭ ʬʘʟ ʰʣʘʢ, ʰʪʝʡʥ ʠ ʞʝʣʝʟʦ ʤʝʪʘʣʣʠʯʝʩʢʠʡ 

ʩʧʣʘʚ, ʧʦʟʚʦʣʷʶʱʠʝ ʩʦʟʜʘʪʴ ʵʬʬʝʢʪʠʚʥʫʶ ʪʝʭʥʦʣʦʛʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʯʝʨʥʦʚʦʡ 

ʤʝʜʠ ʩ ʧʝʨʝʨʘʙʦʪʢʦʡ ʦʙʦʨʦʪʥʦʛʦ ʧʨʦʜʫʢʪʘ ʢʦʥʚʝʨʪʝʨʥʦʛʦ ʰʣʘʢʘ. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʨʘʩʭʦʜʘ ʢʣʠʥʢʝʨʘ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʩʥʠʞʝʥʠʷ ʤʝʜʠ 

ʚ ʩʦʩʪʘʚʝ ʢʦʥʚʝʨʪʝʨʥʦʛʦ ʰʣʘʢʘ ʧʝʨʚʘʷ ʩʝʨʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʩ 

ʜʦʙʘʚʢʘʤʠ ʨʘʟʣʠʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʦʩʩʪʘʥʦʚʠʪʝʣʷ (ʢʣʠʥʢʝʨʘ) ʢ ʠʩʭʦʜʥʦʤʫ 

ʨʘʩʧʣʘʚʫ. 

ʇʨʦʙʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ, ʥʘʚʝʩʢʘ ʰʣʘʢʘ-70 ʛʨ.  ʊ-1300ʦʉ, t - 2 ʯʘʩʘ, ʉu ʚ 

ʰʣʘʢʝ-2,3 %ʧʦʢʘʟʘʣʠ, ʯʪʦ ʨʘʩʭʦʜ ʢʣʠʥʢʝʨʘ ʚ ʢʦʣʠʯʝʩʪʚʝ 10ï30 % ʩʥʠʞʘʝʪ 

ʩʦʜʝʨʞʘʥʠʝ ʤʝʜʠ ʚ ʰʣʘʢʝ ʦʪ 2,95ï3,5 ʜʦ 0,5ï0,1 %. ʇʨʠ ʵʪʦʤ ʩʦʜʝʨʞʘʥʠʝ 

ʤʘʛʥʝʪʠʪʘ ʚ ʰʣʘʢʝ ʩʥʠʞʘʝʪʩʷ ʦʪ 20 ʜʦ 3,0ï5,0 %. ʋʯʠʪʳʚʘʷ ʵʪʠ ʨʝʟʫʣʴʪʘʪʳ, ʘ 

ʪʘʢʞʝ ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ, ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʦʙʘʚʢʠ ʢʣʠʥʢʝʨʘ ʢ ʠʩʭʦʜʥʦʤʫ ʢʦʥʚʝʨʪʦʨʥʦʤʫ ʰʣʘʢʫ ʩʦʩʪʘʚʠʣʠ 5ï

25 %. 

ʈʝʟʫʣʴʪʘʪʳ ʣʘʙʦʨʘʪʦʨʥʳʭ ʧʣʘʚʦʢ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʜʦʙʘʚʢʝ ʦʪ 10 % ʜʦ 25 

% ʢʣʠʥʢʝʨʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʣʘʚʢʠ ʦʙʨʘʟʦʚʘʣʠʩʴ ʪʨʠ ʞʠʜʢʠʝ ʬʘʟʳ: ʰʣʘʢ, ʰʪʝʡʥ ʠ 

ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʞʝʣʝʟʥʳʡ ʩʧʣʘʚ. ɺʳʭʦʜ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʬʘʟʳ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 5 ʜʦ 

17 %, ʚ ʥʝʤ ʩʦʜʝʨʞʠʪʩʷ Fe-85ï90 %, ʉ ï 2ï4%, ʉu-3ï5 %, S-1ï2%. ɽʛʦ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʡ ʠ ʩʪʘʣʝʣʠʪʝʡʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʚʠʜʝ 

ʤʝʜʠʩʪʦʡ ʩʪʘʣʠ. ʄʝʜʴ (0,8ï3,5%) ʚ ʩʪʘʣʠ ʧʦʚʳʰʘʝʪ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʢ ʢʦʨʨʦʟʠʠ ʚ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʨʝʜʘʭ, ʧʦʥʠʞʘʝʪ ʩʢʣʦʥʥʦʩʪʴ ʢ ʢʦʨʨʦʟʠʦʥʥʦʤʫ ʨʘʩʪʨʝʩʢʠʚʘʥʠʶ 

ʧʦʜ ʥʘʧʨʷʞʝʥʠʝʤ, ʧʨʠʚʦʜʠʪ ʢ ʜʠʩʧʝʨʩʠʦʥʥʦʤʫ ʪʚʝʨʜʝʥʠʶ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʦʢʩʠʜʘ ʪʨʝʭʚʘʣʝʥʪʥʦʛʦ ʞʝʣʝʟʘ 

ʚ ʞʝʣʝʟʦʩʠʣʠʢʘʪʥʦʤ ʰʣʘʢʦʚʦʤ ʨʘʩʧʣʘʚʝ ʢʣʠʥʢʝʨʦʤ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 13000ʉ, 

ʫʜʘʝʪʩʷ ʩʥʠʟʠʪʴ ʩʦʜʝʨʞʘʥʠʝ ʤʘʛʥʝʪʠʪʘ ʚ h ʣʘʢʝ ʦʪ 23,5 ʜʦ 6,0ï12,0 %, ʯʪʦ ʧʨʠʚʦʜʠʪ 

ʢ ʨʘʚʥʦʚʝʩʥʦʤʫ ʩʦʩʪʘʚʫ ʰʣʘʢʘ ʠ ʩʥʠʞʝʥʠʶ ʤʝʜʠ ʚ ʢʦʥʚʝʨʪʝʨʥʦʤ ʰʣʘʢʝ ʤʝʜʠ ʚ 

ʰʣʘʢʝ ʦʪ 3,95 ʜʦ 0,8 % ʠ ʦʙʨʘʟʦʚʘʥʠʶ ʪʨʝʭ ʞʠʜʢʠʭ ʬʘʟ ʰʣʘʢ, ʰʪʝʡʥ ʠ ʤʝʜʠʩʪʳʡ 

ʞʝʣʝʟʦ ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʩʧʣʘʚ. 
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ʫʥʠʚʝʨʩʠʪʝʪʘ çʄʀʉʀʉè ʚ ʛ. ɸʣʤʘʣʳʢ (oybek.yoqubov6600@gmail.com) 

 

ʈʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʮʝʥʳ ʟʦʣʦʪʘ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ, ʧʨʠʚʝʣʦ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʘ ʨʫʙʝʞʦʤ ʠ ʫ ʥʘʩ ʚ ʩʪʨʘʥʝ ʠʟ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ. ɺ 

ʋʟʙʝʢʠʩʪʘʥʝ ʟʦʣʦʪʦ ʧʦʣʫʯʘʶʪ ʧʦ ʢʣʘʩʩʠʯʝʩʢʦʡ ʛʠʜʨʦʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʥʘ ɸʆ çʅʘʚʦʠʡʩʢʠʡ ɻʄʂè ʠ ɸʆ çɸʣʤʘʣʳʢʩʢʠʡ ɻʄʂè ʢʘʢ ʩʧʫʪʥʠʢ ʚ 

ʧʠʨʦʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʤ ʩʧʦʩʦʙʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʝʜʠ. 

ɺ ʙʦʣʴʰʦʤ ʦʙʲʸʤʝ ʧʦʩʪʫʧʘʶʪ ʙʝʜʥʳʝ ʟʦʣʦʪʦʩʦʜʝʨʞʘʱʠʝ ʨʫʜʳ ʫʧʦʨʥʳʝ, 

ʩʣʦʞʥʦʛʦ ʩʦʩʪʘʚʘ ʚ ʚʠʜʝ ʚʢʨʘʧʣʝʥʥʦʡ, ʩʣʶʜʠʩʪʳʤʠ ʛʣʠʥʠʩʪʳʤʠ 

ʰʣʘʤʦʦʙʨʘʟʫʶʱʠʤʠ ʤʠʥʝʨʘʣʘʤʠ ʠ ʜʚʦʡʥʦʡ ʫʧʦʨʥʦʩʪʠ ʫʛʣʠʩʪʦʡ, 

ʤʳʰʴʷʢʦʚʠʩʪʦʡ, ʩ ʚʢʣʶʯʝʥʠʷʤʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʤʝʣʢʠʭ ʢʫʩʦʯʢʦʚ 

ʩʘʤʦʨʦʜʥʦʛʦ ʟʦʣʦʪʘ, ʢʦʪʦʨʳʝ ʪʝʨʷʶʪʩʷ ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ ʨʫʜ 

ʛʠʜʨʦʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ [1].  

ʄʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʤʝʣʢʠʝ ʢʫʩʦʯʢʠ ʩʘʤʦʨʦʜʥʦʛʦ ʟʦʣʦʪʘ, ʪʝʨʷʶʪʩʷ   ʪʘʢʞʝ 

ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʟʦʣʦʪʦʩʦʜʝʨʞʘʱʝʛʦ ʢʦʥʮʝʥʪʨʘʪʘ ʦʙʦʛʘʱʝʥʠʝʤ (ʠʟʤʝʣʴʯʝʥʠʝ, 

ʬʣʦʪʘʮʠʷ) ʨʫʜʥʦʛʦ ʩʳʨʴʷ ɸʥʛʨʝʥʩʢʦʛʦ ʨʫʜʦʫʧʨʘʚʣʝʥʠʷ ɸʆ çɸʣʤʘʣʳʢʩʢʠʡ ɻʄʂè. 

ɸ ʧʨʠ ʨʘʩʪʫʱʝʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʟʦʣʦʪʘ ʧʦ ʦʙʦʠʤ ʪʝʭʥʦʣʦʛʠʷʤ ʨʫʜʥʦʛʦ ʩʳʨʴʷ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʤʠʥʝʨʘʣʴʥʦʤ ʩʳʨʴʝ ʨʘʙʦʪʳ 

ʢʦʤʙʠʥʘʪʦʚ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʵʢʦʥʦʤʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʚʠʜʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʟʦʣʦʪʦʩʦʜʝʨʞʘʱʠʝ ʪʝʭʥʦʛʝʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ 

ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ, ʢ ʧʨʠʤʝʨʫ, ʚ ʦʪʚʘʣʘʭ ʪʝʭʥʦʛʝʥʥʳʭ ʦʪʭʦʜʦʚ ʥʘ ɸʆ 

çɸʣʤʘʣʳʢʩʢʠʡ ɻʄʂè ʚ ʚʠʜʝ ʦʪʚʘʣʴʥʳʭ ʠ ʢʦʥʚʝʨʪʝʨʥʳʭ ʰʣʘʢʦʚ ʤʝʜʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʢʣʠʥʢʝʨʘ ʪʝʭʥʦʛʝʥʥʦʛʦ ʩʳʨʴʷ ʮʠʥʢʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʪ 

ʚʝʣʴʮʝʚʘʥʠʷ ʮʠʥʢʦʚʳʭ ʢʝʢʦʚ ʧʨʠʩʫʪʩʪʚʫʝʪ: ʟʦʣʦʪʦ ʦʪ 0,3 ï 3,2 ʛ/ʪ ʠ ʩʝʨʝʙʨʦ 16-

260 ʛ/ʪ [2].  

ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝ ʧʝʨʝʨʘʙʦʪʢʠ ʫʧʦʨʥʳʭ ʨʫʜ 
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ʟʦʣʦʪʘ ʧʠʨʦʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ ʩ ʚʦʚʣʝʯʝʥʠʝʤ ʟʦʣʦʪʦʩʦʜʝʨʞʘʱʠʭ 

ʪʝʭʥʦʛʝʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ. ɺʳʩʦʢʦʝ ʠʟʚʣʝʯʝʥʠʝ ʮʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʰʪʝʡʥʳ, 

ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʫʜʘʣʝʥʠʷ ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ ʨʫʜʥʦʛʦ ʩʳʨʴʷ ʜʦ 0,074ʤʤ ʠ 

ʝʝ ʬʣʦʪʘʮʠʠ, ʘ ʧʨʠ ʧʣʘʚʢʝ ʚʩʷ ʰʠʭʪʘ ʥʘʭʦʜʠʪʩʷ ʚ ʨʘʩʧʣʘʚʣʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, 

ʠʩʯʝʟʘʝʪ ʚʢʨʘʧʣʝʥʥʦʩʪʴ ʨʫʜʳ, ʫʛʣʠʩʪʳʝ ʤʘʪʝʨʠʘʣʳ ʩʛʦʨʘʶʪ. ɺ ʩʚʷʟʠ ʩ ʯʝʤ, 

ʩʢʚʦʟʥʦʝ ʠʟʚʣʝʯʝʥʠʝ ʤʝʪʘʣʣʦʚ ʠʟ ʫʧʦʨʥʳʭ ʨʫʜ ʟʦʣʦʪʘ ʠ ʟʦʣʦʪʦʩʦʜʝʨʞʘʱʝʛʦ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʩʳʨʴʷ ʚ ʰʪʝʡʥʳ ʚʳʩʦʢʦʝ, ʪʘʢ ʢʘʢ ʰʪʝʡʥʳ ʷʚʣʷʶʪʩʷ ʢʦʣʣʝʢʪʦʨʦʤ 

ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ.  

ʊʘʙʣʠʮʘ 1 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʦʙʲʸʤ ʧʨʦʙ ʠʩʩʣʝʜʫʝʤʦʛʦ ʩʳʨʴʷ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʩʳʨʴʷ 

ʂʦʣ-ʚʦ 

ʩʳʨʴʷ 
Cu S CaO SiO2 Fe Zn Au Ag 

ʛʨ % ʛ/ʪ 

ʈʫʜʘ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

çʂʘʣʴʤʘʢʳʨè 

10 0,37 1,08 0,43 65,14 2,3 - 0,18 1,98 

ʂʦʥʮʝʥʪʨʘʪ 

ʄʆʌ ɸɻʄʂ 
35 16,56 23,5 1,05 24,06 18,92 - 1,8 64,7 

ʂʦʥʚʝʨʪʝʨʥʳʡ 

ʰʣʘʢ 
35 2,70 1,61 1,00 23,35 46,74 1,2 2,6 18,2 

ʂʣʠʥʢʝʨ 10 2,64 8,39 6,23 17,3 19,53 2,1 3,2 260,7 

ʀʟʚʝʩʪʴ 

(ɻʆʉʊ 8677-76). 
10 - - 96,0 - - - - - 

 

ʃʘʙʦʨʘʪʦʨʥʳʝ ʦʧʳʪʳ ʧʨʦʚʦʜʠʣʠ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʥʘʚʝʩʢʫ ʰʠʭʪʳ 

(ʪʘʙʣ. 1) ʚʝʩʦʤ 100 ʛʨ.  ʟʘʛʨʫʞʘʣʠ ʚ ʘʣʫʥʜʦʚʳʡ ʪʠʛʝʣʴ ʠ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʚ 

ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʧʝʯʴ (Nabertherm ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʥʘʛʨʝʚʘ 1823 ʂ), 

ʚ ʪʝʯʝʥʠʝ 2 ʯʘʩʦʚ, ʪʝʤʧʝʨʘʪʫʨʝ1573 ʂ. ʧʨʠ ʢʦʪʦʨʦʡ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʨʘʩʧʣʘʚʣʝʥʠʝ 

(ʚʢʨʘʧʣʝʥʥʦʩʪʴ ʨʫʜʳ ʠʩʯʝʟʘʝʪ) ʚʩʝʛʦ ʦʙʲʝʤʘ ʤʘʪʝʨʠʘʣʘ ʠ ʧʦʣʥʦʝ ʨʘʟʜʝʣʝʥʠʝ 

ʧʨʦʜʫʢʪʦʚ ʧʣʘʚʢʠ, ʧʨʠ ʩʦʩʪʘʚʝ ʰʣʘʢʦʚʳʭ ʨʘʩʧʣʘʚʦʚ, ʩʦʜʝʨʞʘʱʠʭ, ʤʘʩ. %: 48,1- 

52,3Feʆ; 23,77-25,32SiO2; 8,12-10,77ʉʘʆ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʭʦʨʦʰʝʝ ʨʘʟʜʝʣʝʥʠʝ 

ʨʘʩʧʣʘʚʘ ʥʘ h ʪʝʡʥ ʠ h ʣʘʢ ʩ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʠ ʤʝʜʠ ʚ 

ʰʣʘʢʘʭ.   

ʇʨʠ ʧʣʘʚʢʝ ʰʠʭʪʳ ʩʦʩʪʘʣʝʥʥʦʡ ʩʢʚʦʟʥʦʝ ʠʟʚʣʝʯʝʥʠʝ ʤʝʪʘʣʣʦʚ ʠʟ ʫʧʦʨʥʳʭ 

ʨʫʜ ʟʦʣʦʪʘ ʠ ʟʦʣʦʪʦʩʦʜʝʨʞʘʱʝʛʦ ʪʝʭʥʦʛʝʥʥʦʛʦ ʩʳʨʴʷ ʚ ʰʪʝʡʥʳ ʩʦʩʪʘʚʠʣʦ 97,2ï

98,5%, ʩʝʨʝʙʨʘ 90,6ï93,1%, ʤʝʜʠ 93,1ï95,6%. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ʊʦס-ʢʦʥ ʩʘʥʦʘʪʠ ʚʘ ʛʝʦʣʦʛʠʷ ʚʘʟʠʨʣʠʛʠ 

(shokhrukhmunosibov@gmail.com), (o.usmankulov@mingeo.uz) 

 

çʆʣʤʘʣʠץ ʂʄʂè ɸɾʜʘ ʧʣʘʪʠʥʘ ʘʞʨʘʪʠʙ ʦʣʠʰ ʫʯʫʥ ʘʩʦʩʠʡ ʭʦʤʘʰʸ ʤʠʩ 

ʰʣʘʤʣʘʨʠ ״ʠʩʦʙʣʘʥʘʜʠ. ʋʰʙʫ ʰʣʘʤʣʘʨʜʘ 0,25% ʧʣʘʪʠʥʘ ʤʘʚʞʫʜ ʙ˄ʣʠʙ, ʉʕʄ 

JSM-IT 200 ʘʥʠץʣʘʥʜʠ, ʘʥʘʣʠʟ ʥʘʪʠʞʘʣʘʨʠ 1-ʨʘʩʤʜʘ ʢʝʣʪʠʨʠʣʛʘʥ.   

 
1-ʨʘʩʤ. ʄʠʩ ʰʣʘʤʣʘʨʠʥʠʥʛ ʩʢʘʥʝʨʣʦʚʯʠ ʵʣʝʢʪʨʦʥ ʤʠʢʨʘʩʢʦʧʜʘʛʠ 

ʪʘʩʚʠʨʣʘʨʠ 

 

321 ʤʛ/ʣ ʧʣʘʪʠʥʘ, 226 ʤʣ/ʣ ʧʘʣʣʘʜʠʡ ʙ˄ʣʛʘʥ ɻ ʨʠʪʤʘʥʠ  ʪʠʦʤʦʯʝʚʠʥʘʥʠʥʛ 10-

35% ʢʦʥʮʝʥʪʨʘʮʠʷʣʠ ʵʨʠʪʤʘʩʠ ʸʨʜʘʤʠʜʘ 80 ʦʉ ʪʝʤʧʝʨʘʪʫʨʘʜʘ ʯ˄ʢʪʠʨʠʰ ʙ˄ʡʤʚʘ 

ʪʘʞʨʠʙʘ ʠʰʣʘʨʠ ʦʣʠʙ ʙʦʨʠʣʜʠ, ʥʘʪʠʞʘʩʠʜʘ 95,1% ʧʘʣʣʘʜʠʡ, 2,1% ʧʣʘʪʠʥʘ 

ʯ˄ʢʤʘʛʘ ˄ʪʜʠ. 

H2PdCl4 + SC(NH2)2 =  [PdSC(NH2)2ʉl2]Ź + 2HCl, 

H2PtCl4 + SC(NH2)2 =  [PtSC(NH2)2]ʉl2 + 2HCl. 

ʇʣʘʪʠʥʘʥʠ ʪ˄ʣʠץ ʯ˄ʢʤʘʛʘ ˄ʪʢʘʟʠʰ ʫʯʫʥ ʬʠʣʴʪʨʣʘʥʛʘʥ ʵʨʠʪʤʘʥʠ ʩʫʣʴʬʘʪ 

ʢʠʩʣʦʪʘʥʠʥʛ 10-35% ʢʦʥʮʝʥʪʨʘʮʠʷʣʠ ʵʨʠʪʤʘʩʠʜʘ ʪʘʞʨʠʙʘ ʠʰʣʘʨʠ ʦʣʠʙ ʙʦʨʠʣʜʠ, 

ʥʘʪʠʞʘʣʘʨ 2-ʨʘʩʤʜʘ ʢʝʣʪʠʨʠʣʛʘʥ. 
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