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ʄʠʥʠʩʪʝʨʩʪʚʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
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ʄ34 

 

ʆ ʨ ʛ ʢ ʦ ʤ ʠ ʪ ʝ ʪ : ɼʫʰʠʥ ɸ.ɺ., ʠ.ʦ. ʨʝʢʪʦʨʘ ʋɻɻʋ, ʜ-ʨ ʵʢʦʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ɺʘʣʠʝʚ ʅ. ɻ., ʧʝʨʚʳʡ ʧʨʦʨʝʢʪʦʨ ʋɻɻʋ, ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬ. 

ʌʨʦʣʦʚ ʉ. ɻ., ʧʨʦʨʝʢʪʦʨ ʧʦ ʫʯʝʙʥʦʡ ʨʘʙʦʪʝ ʋɻɻʋ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ 

ɸʧʘʢʘʰʝʚ ʈ. ɸ., ʟʘʤ. ʧʨʦʨʝʢʪʦʨʘ ʧʦ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ ʋɻɻʋ, ʜ-ʨ ʭʠʤ. ʥʘʫʢ, ʧʨʦʬ. 

ʉʠʤʠʩʠʥʦʚ ɼ. ʀ., ʟʘʤ. ʧʨʦʨʝʢʪʦʨʘ ʧʦ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ ʋɻɻʋ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʂʦʟʠʥ ɺ. ɿ., ʜʝʢʘʥ ʛʦʨʥʦ-ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʋɻɻʋ, ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬ. 

ɺʦʣʢʦʚ ʄ.ʅ., ʜʝʢʘʥ ʛʦʨʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʋɻɻʋ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʉ̦ʤʠʥ ɸ. ʅ., ʜʠʨʝʢʪʦʨ ʀʥʩʪʠʪʫʪʘ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʋɻɻʋ, ʜ-ʨ ʵʢʦʥ. ʥʘʫʢ, ʧʨʦʬ. 

ɻʨʝʚʮʝʚ ʅ. ɺ., ʜʝʢʘʥ ʠʥʞʝʥʝʨʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʋɻɻʋ, ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬ. 

ʊʘʣʘʣʘʡ ɸ.ɻ., ʜʝʢʘʥ ʬʘʢʫʣʴʪʝʪʘ ʛʝʦʣʦʛʠʠ ʠ ʛʝʦʬʠʟʠʢʠ ʋɻɻʋ, ʜ-ʨ ʛʝʦʣ.-ʤʠʥ. ʥʘʫʢ, ʧʨʦʬ. 

ʉʝʤʯ̫ʢʦʚ ɸ. ʀ., ʜʝʢʘʥ ʬʘʢʫʣʴʪʝʪʘ ʛʨʘʞʜʘʥʩʢʦʡ ʟʘʱʠʪʳ ʋɻɻʋ, ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬ. 

ʄʦʨʦʟʦʚ ʖ. ʇ., ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʦʙʦʛʘʱʝʥʠʷ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ 

ʃʘʛʫʥʦʚʘ ʖ. ɸ., ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʛʦʨʥʳʭ ʤʘʰʠʥ ʠ ʢʦʤʧʣʝʢʩʦʚ, ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ 

ʂʦʩʪʶʢ ʇ. ɸ., ʧʨʝʜʩʝʜʘʪʝʣʴ ʉʦʚʝʪʘ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʠ ʩʪʫʜʝʥʪʦʚ ʋɻɻʋ 

 

 

ʇʝʯʘʪʘʝʪʩʷ ʧʦ ʨʝʰʝʥʠʶ ʈʝʜʘʢʮʠʦʥʥʦ-ʠʟʜʘʪʝʣʴʩʢʦʛʦ ʩʦʚʝʪʘ 

ʋʨʘʣʴʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʛʦʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

 

 

ʆʨʛʢʦʤʠʪʝʪ ʥʝ ʥʝʩʝʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʩʦʜʝʨʞʘʥʠʝ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʕʪʘ ʢʥʠʛʘ ʠʣʠ ʝʝ ʯʘʩʪʴ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʚʦʩʧʨʦʠʟʚʝʜʝʥʳ 

ʚ ʣʶʙʦʡ ʬʦʨʤʝ ʙʝʟ ʧʠʩʴʤʝʥʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʠʟʜʘʪʝʣʝʡ. 

 

ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʋʨʘʣʴʩʢʘʷ ʛʦʨʥʘʷ ʰʢʦʣʘ ï 

ʨʝʛʠʦʥʘʤè, ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛ, 9-18 ʘʧʨʝʣʷ 2018 ʛ. (ʋʨʘʣʴʩʢʘʷ ʛʦʨʥʦʧʨʦʤʳʰʣʝʥʥʘʷ ʜʝʢʘ-

ʜʘ, ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛ, 9-18 ʘʧʨʝʣʷ 2018 ʛ.): ʩʙʦʨʥʠʢ ʜʦʢʣʘʜʦʚ / ʆʨʛʢʦʤʠʪʝʪ: ʅ. ɻ. ɺʘʣʠʝʚ 

(ʦʪʚ. ʟʘ ʚʳʧʫʩʢ) [ʠ ʜʨ.]; ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ. ï ɽʢʘʪʝʨʠʥ-

ʙʫʨʛ: ʀʟʜ-ʚʦ ʋɻɻʋ, 2018. ï 1009 ʩ. 

 

 

ɺ ʩʙʦʨʥʠʢ ʚʢʣʶʯʝʥʳ ʜʦʢʣʘʜʳ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥ-

ʮʠʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʠ ʩʪʫʜʝʥʪʦʚ çʋʨʘʣʴʩʢʘʷ ʛʦʨʥʘʷ ʰʢʦʣʘ ï ʨʝʛʠʦʥʘʤè, ʧʨʦʭʦʜʠʚʰʝʡ 

ʚ ʨʘʤʢʘʭ ʌʝʩʪʠʚʘʣʷ ʤʦʣʦʜʝʞʥʦʡ ʥʘʫʢʠ ʋʨʘʣʴʩʢʦʡ ʛʦʨʥʦʧʨʦʤʳʰʣʝʥʥʦʡ ʜʝʢʘʜʳ. ʉʪʘ-

ʪʴʠ ʧʨʦʰʣʠ ʨʝʮʝʥʟʠʨʦʚʘʥʠʝ ʚ ʋʨʘʣʴʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʛʦʨʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ. 

ʇʫʙʣʠʢʫʝʤʳʝ ʤʘʪʝʨʠʘʣʳ ʤʦʛʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʠʥʪʝʨʝʩ ʜʣʷ ʩʪʫʜʝʥʪʦʚ, ʘʩʧʠʨʘʥ-

ʪʦʚ, ʧʨʦʬʝʩʩʦʨʩʢʦ-ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ ʩʦʩʪʘʚʘ ʚʫʟʦʚ, ʨʝʘʣʠʟʫʶʱʠʭ ʧʨʦʛʨʘʤʤʳ ʚʳʩʰʝ-

ʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʛʝʦʣʦʛʠʠ, ʛʝʦʬʠʟʠʢʠ, ʛʦʨʥʦʛʦ ʜʝʣʘ, ʵʢʦʣʦʛʠʠ, ʵʢʦʥʦʤʠʢʠ, ʠʥ-

ʬʦʨʤʘʪʠʢʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʘʫʢʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʛʦʨʥʦʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ. 

 

É ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

 ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 2018 

É ɸʚʪʦʨʳ, ʧʦʩʪʘʪʝʡʥʦ, 2018 
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ʋɼʂ 378.2 

 ʋʈɸʃʔʉʂɸʗ ɻʆʈʅɸʗ ʐʂʆʃɸ ï ʈɽɻʀʆʅɸʄ.  

ʀʅʅʆɺɸʎʀʀ ʂɸʂ ʂʃʖʏɽɺʆʁ ʌɸʂʊʆʈ ʈɸɿɺʀʊʀʗ  

ʈɽɻʀʆʅɸʃʔʅʆɻʆ ʀ ʄɽɾɼʋʅɸʈʆɼʅʆɻʆ ʉʆʊʈʋɼʅʀʏɽʉʊɺɸ 
 

ʉʀʄʀʉʀʅʆɺ ɼ. ʀ., ʂʆʉʊʖʂ ʇ. ɸ. 

 

ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

ɺ 2018 ʛʦʜʫ ʪʨʘʜʠʮʠʦʥʥʳʡ ʜʣʷ ʋʨʘʣʴʩʢʦʛʦ ʛʦʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʌʝʩʪʠʚʘʣʴ ʤʦʣʦʜʝʞʥʦʡ 

ʥʘʫʢʠ ʧʨʦʰʝʣ ʧʦʜ ʟʥʘʢʦʤ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʩʦʙʨʘʣ ʥʘ ʩʚʦʝʡ ʧʣʦʱʘʜʢʝ ʧʦʯʪʠ ʪʳʩʷʯʫ 

ʩʪʫʜʝʥʪʦʚ, ʤʘʛʠʩʪʨʘʥʪʦʚ, ʘʩʧʠʨʘʥʪʦʚ ʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ. 

ʌʝʩʪʠʚʘʣʴ ʧʦʣʫʯʠʣ ʧʦʜʜʝʨʞʢʫ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘ-

ʮʠʠ ʠ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʚ ʘʧʨʝʣʝ 2018 ʛʦʜʘ ʫʞʝ 18-ʡ ʨʘʟ ʥʘ ʥʝʤ ʨʘʩʩʤʦʪ-

ʨʝʣʠ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ ʧʨʦʙʣʝʤʳ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ ʦʪʨʘʩʣʠ ʥʝ ʪʦʣʴʢʦ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘ-

ʩʪʠ, ʥʦ ʠ ʚʩʝʡ ʩʪʨʘʥʳ, ʥʘʯʠʥʘʷ ʦʪ ʧʨʦʙʣʝʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʤʝʪʨʦʧʦʣʠʪʝʥʘ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ ʠ 

ʟʘʢʘʥʯʠʚʘʷ ʨʘʟʣʠʯʥʳʤʠ ʚʦʧʨʦʩʘʤʠ ʪʝʦʣʦʛʠʠ. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʛʨʘʥʪʦʚʦʡ ʧʨʦʛʨʘʤʤʳ ʕʈɸɿʄʋʉ+ ʚ ʥʘʯʘʣʝ 2018 ʛʦ-

ʜʘ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʟʠʤʥʷʷ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʰʢʦʣʘ çʖʥʳʡ ʛʝʦʣʦʛè, ʢʦʪʦʨʘʷ ʦʩʚʝʪʠʣʘ ʥʘʠʙʦʣʝʝ 

ʚʘʞʥʳʝ ʘʩʧʝʢʪʳ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚʦ ʚʩʝʤ ʤʠʨʝ. ɺ ʨʘʤʢʘʭ ʌʝʩʪʠʚʘʣʷ ʧʨʦʰʣʦ ʪʦʨʞʝ-

ʩʪʚʝʥʥʦʝ ʚʨʫʯʝʥʠʝ ʩʝʨʪʠʬʠʢʘʪʦʚ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʦʙʨʘʟʮʘ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʚʳʜʘʥʳ ʣʠʯʥʦ ʢʫʨʘ-

ʪʦʨʦʤ ʧʨʦʝʢʪʘ ï ʧʨʦʬʝʩʩʦʨʦʤ ʌʨʘʡʙʝʨʛʩʢʦʡ ʛʦʨʥʦʡ ʘʢʘʜʝʤʠʠ ʂʘʨʩʪʝʥʦʤ ɼʨʝʙʝʥʰʪʝʜʪʦʤ. 

ʋʞʝ ʰʝʩʪʦʡ ʛʦʜ ʧʦʜʨʷʜ ʚ ɻʦʨʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʩʦʩʪʦʷʣʦʩʴ ʧʨʦʚʝʜʝʥʠʝ ʦʪʙʦʨʦʯʥʳʭ ʵʪʘ-

ʧʦʚ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʯʝʤʧʠʦʥʘʪʘ ʧʦ ʨʝʰʝʥʠʶ ʠʥʞʝʥʝʨʥʳʭ ʟʘʜʘʯ çCASE-INè. ɺ ʩʪʝʥʘʭ ʚʫʟʘ 

ʪʨʘʜʠʮʠʦʥʥʦ ʧʨʦʚʦʜʷʪʩʷ ʣʠʛʠ ʧʦ ʛʦʨʥʦʤʫ ʜʝʣʫ ʠ ʛʝʦʣʦʛʦʨʘʟʚʝʜʢʝ. ʂʦʤʘʥʜʳ-ʧʦʙʝʜʠʪʝʣʠ ʙʳʣʠ 

ʥʘʛʨʘʞʜʝʥʳ ʮʝʥʥʳʤʠ ʧʨʠʟʘʤʠ ʠ ʦʪʧʨʘʚʠʣʠʩʴ ʚ ʬʠʥʘʣ ʏʝʤʧʠʦʥʘʪʘ ʚ ʄʦʩʢʚʫ, ʛʜʝ ɽʚʛʝʥʠʡ 

ɾʫʢʣʠʥ, ɸʨʪʝʤ ʊʨʫʪʥʝʚ ʠ ʀʣʴʷ ʆʚʯʠʥʥʠʢʦʚ (ʛʨ. ʈʄ-13) ʚ ʩʦʩʪʘʚʝ ʢʦʤʘʥʜʳ çʄʋʈè ʩʪʘʣʠ ʧʦʙʝ-

ʜʠʪʝʣʷʤʠ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʠʥʞʝʥʝʨʥʦʛʦ ʯʝʤʧʠʦʥʘʪʘ ʧʦ ʨʝʰʝʥʠʶ ʢʝʡʩʦʚ çCase-Inè ʚ ʣʠʛʝ ʧʦ 

ʛʝʦʣʦʛʦʨʘʟʚʝʜʢʝ. ɺ ʧʨʦʰʣʦʤ ʛʦʜʫ ʨʝʙʷʪʘ ʫʞʝ ʦʪʙʠʨʘʣʠʩʴ ʥʘ ʬʠʥʘʣ ʯʝʤʧʠʦʥʘʪʘ, ʥʦ ʪʦʛʜʘ ʚʦʡʪʠ 

ʚ ʪʨʦʡʢʫ ʧʨʠʟʝʨʦʚ ʠʤ ʥʝ ʫʜʘʣʦʩʴ. ɻʦʨʥʷʢʠ ʫʯʣʠ ʟʘʤʝʯʘʥʠʷ ʵʢʩʧʝʨʪʦʚ, ʠ ʨʝʟʫʣʴʪʘʪ ʥʝ ʟʘʩʪʘʚʠʣ 

ʩʝʙʷ ʞʜʘʪʴ. ɺʩʝʛʦ ʞʝ ʧʦ ʨʝʡʪʠʥʛʫ ʚʩʝʡ ʠʩʪʦʨʠʠ ʧʨʦʚʝʜʝʥʠʷ ʯʝʤʧʠʦʥʘʪʘ ɻʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʟʘʥʠʤʘʝʪ 4 ʤʝʩʪʦ ʠʟ 23 ʚʫʟʦʚ.  

ʇʝʨʚʳʡ ʰʘʛ ʚ ʥʘʫʢʫ ʜʣʷ ʢʘʞʜʦʛʦ ʩʪʫʜʝʥʪʘ-ʛʦʨʥʷʢʘ ʵʪʦʡ ʫʯʘʩʪʠʝ ʚ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯ-

ʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʠ ʩʪʫʜʝʥʪʦʚ çʋʨʘʣʴʩʢʘʷ ʛʦʨʥʘʷ ʰʢʦʣʘ ï ʨʝʛʠʦ-

ʥʘʤè. ɺʦ ʚʨʝʤʷ ʨʘʙʦʪʳ 27 ʩʝʢʮʠʡ ʩʪʫʜʝʥʪʳ ʧʨʝʜʩʪʘʚʠʣʠ ʙʦʣʝʝ 600 ʜʦʢʣʘʜʦʚ, ʘ ʵʢʩʧʝʨʪʥʳʝ ʢʦ-

ʤʠʩʩʠʠ ʦʪʦʙʨʘʣʠ ʣʫʯʰʠʭ ʠʟ ʣʫʯʰʠʭ. ɺʩʝ ʧʦʙʝʜʠʪʝʣʠ ʙʳʣʘ ʥʘʛʨʘʞʜʝʥʳ ʧʘʤʷʪʥʳʤʠ ʧʨʠʟʘʤʠ ʠ 

ʜʠʧʣʦʤʘʤʠ. ʇʦ ʠʪʦʛʘʤ ʢʦʥʬʝʨʝʥʮʠʠ ʙʳʣ ʠʟʜʘʥ ʩʙʦʨʥʠʢ ʩʪʫʜʝʥʯʝʩʢʠʭ ʨʘʙʦʪ, ʢʦʪʦʨʳʡ ʚʭʦʜʠʪ ʚ 

ʈʦʩʩʠʡʩʢʠʡ ʠʥʜʝʢʩ ʥʘʫʯʥʦʛʦ ʮʠʪʠʨʦʚʘʥʠʷ. 

ʂʘʞʜʳʡ ʩʪʫʜʝʥʪ, ʟʘʥʠʤʘʶʱʠʡʩʷ ʥʘʫʢʦʡ ʚ ʩʪʝʥʘʭ ʨʦʜʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʤʦʞʝʪ ʧʨʝʪʝʥʜʦ-

ʚʘʪʴ ʥʘ ʧʦʚʳʰʝʥʥʫʶ ʘʢʘʜʝʤʠʯʝʩʢʫʶ ʩʪʠʧʝʥʜʠʶ, ʧʨʠʯʝʤ ʢʦʥʢʫʨʩ ʜʦʭʦʜʠʪ ʜʦ 3-ʭ ʯʝʣʦʚʝʢ ʥʘ 

ʤʝʩʪʦ. ʇʦʤʠʤʦ ʵʪʦʡ ʩʪʠʧʝʥʜʠʠ ʦʪʣʠʯʥʠʢʠ ʫʯʝʙʳ ʝʞʝʛʦʜʥʦ ʩʪʘʥʦʚʷʪʩʷ ʣʘʫʨʝʘʪʘʤʠ ʩʪʠʧʝʥʜʠʠ 

ɻʫʙʝʨʥʘʪʦʨʘ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ, ʇʨʝʟʠʜʝʥʪʘ ʈʌ ʠ ʨʘʟʣʠʯʥʳʭ ʠʤʝʥʥʳʭ 

ʩʪʠʧʝʥʜʠʡ ʦʪ ʧʨʝʜʧʨʠʷʪʠʡ-ʧʘʨʪʥʝʨʦʚ. 

ʇʦ ʪʨʘʜʠʮʠʠ ɻʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʨʠʥʠʤʘʣ ʚ ʩʚʦʠʭ ʩʪʝʥʘʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʪʫʜʝʥʯʝʩʪʚʘ, 

ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʥʘʫʯʥʳʭ ʨʘʙʦʪʥʠʢʦʚ ʥʝ ʪʦʣʴʢʦ ʠʟ ʈʦʩʩʠʠ, ʥʦ ʠ ʠʟ ʩʪʨʘʥ-ʧʘʨʪʥʝʨʦʚ, ʢʦʪʦʨʳʝ ʚʳ-

ʩʦʢʦ ʦʮʝʥʠʣʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʡ ʫʨʦʚʝʥʴ ʚʩʝʭ ʤʝʨʦʧʨʠʷʪʠʡ.  

ʊʨʘʜʠʮʠʦʥʥʦ ʧʨʦʰʣʘ ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʩʪʫʜʝʥʯʝʩʢʘʷ ʦʣʠʤʧʠʘʜʘ çʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʛʠʜʨʦ-

ʧʨʠʚʦʜʘè, ʚ ʢʦʪʦʨʦʡ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ ʩʪʫʜʝʥʪʳ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ çʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʤʘʰʠʥʳ 

ʠ ʦʙʦʨʫʜʦʚʘʥʠʝè ʠ çɻʦʨʥʦʝ ʜʝʣʦè. ɺ ʦʣʠʤʧʠʘʜʝ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ ʩʪʫʜʝʥʪʳ ʠʟ ʪʘʢʠʭ ʛʦʨʦʜʦʚ, 

ʢʘʢ ʄʦʩʢʚʘ, ʆʨʝʣ, ʂʝʤʝʨʦʚʦ, ʄʘʛʥʠʪʦʛʦʨʩʢ, ʇʝʨʤʴ ʠ ʈʫʜʥʳʡ. ʇʦʤʠʤʦ ʚʩʝʛʦ ʧʨʦʯʝʛʦ ʙʳʣʠ ʠ 
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ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʢʦʤʘʥʜʳ, ʢʦʪʦʨʳʝ ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʠʝ ʨʝʟʫʣʴʪʘʪʳ, ʥʦ ʧʦ ʫʩʣʦʚʠʷʤ ʦʣʠʤʧʠʘʜʳ 

ʥʝ ʤʦʛʣʠ ʧʨʝʪʝʥʜʦʚʘʪʴ ʥʘ ʧʨʠʟʦʚʳʝ ʤʝʩʪʘ. 

ʀʪʦʛʦʤ ʨʘʙʦʪʳ ʢʦʥʬʝʨʝʥʮʠʠ ʩ ʥʘʯʘʣʘ ʝʸ ʧʨʦʚʝʜʝʥʠʷ ʚ 2003 ʛ. ʩʪʘʣʦ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝ-

ʩʪʚʘ ʧʫʙʣʠʢʘʮʠʡ ʠ ʫʯʘʩʪʥʠʢʦʚ (ʨʠʩ. 1, 2), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʦʩʪʝ ʠʥʪʝʨʝʩʘ ʠ ʘʢʪʠʚʥʦʤ ʚʦ-

ʚʣʝʯʝʥʠʠ ʤʦʣʦʜʳʭ ʫʯʸʥʳʭ ʠ ʩʪʫʜʝʥʪʦʚ ʚ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʨʘʙʦʪʫ [1]. 

 

 
 

ʈʠʩ. 1. ʏʠʩʣʦ ʧʫʙʣʠʢʘʮʠʡ ʫʯʘʩʪʥʠʢʦʚ ʢʦʥʬʝʨʝʥʮʠʡ 

 

 
 

ʈʠʩ. 2. ɼʠʥʘʤʠʢʘ ʯʠʩʣʘ ʫʯʘʩʪʥʠʢʦʚ ʢʦʥʬʝʨʝʥʮʠʠ 

(ʥʘ ʛʠʩʪʦʛʨʘʤʤʝ ʩʥʠʟʫ ï ʯʠʩʣʦ ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ʦʯʥʦʡ ʬʦʨʤʝ; ʩʚʝʨʭʫ ï ʜʦʣʷ ʦʙʫʯʘʶʱʠʭʩʷ, 

ʧʨʠʥʷʚʰʠʭ ʫʯʘʩʪʠʝ ʚ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʠ ʩʪʫʜʝʥʪʦʚ) 
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ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 

1. ʉʠʤʠʩʠʥʦʚ ɼ.ʀ., ʂʦʩʪʶʢ ʇ.ɸ. ʌʝʩʪʠʚʘʣʴ ʤʦʣʦʜʝʞʥʦʡ ʥʘʫʢʠ ʚ ʋʨʘʣʴʩʢʦʤ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʤ ʛʦʨʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ. ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʋʨʘʣʴʩʢʘʷ 

ʛʦʨʥʘʷ ʰʢʦʣʘ ï ʨʝʛʠʦʥʘʤè, ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛ, 11-12 ʘʧʨʝʣʷ 2016 ʛ.: ʩʙʦʨʥʠʢ ʜʦʢʣʘʜʦʚ. ï ɽʢʘʪʝ-

ʨʠʥʙʫʨʛ: ʀʟʜ-ʚʦ ʋɻɻʋ, 2016. ʉ. 3-5. 

2. ʉʠʤʠʩʠʥʦʚ ɼ.ʀ., ʂʦʩʪʶʢ ʇ.ɸ. ʌʝʩʪʠʚʘʣʴ ʤʦʣʦʜʝʞʥʦʡ ʥʘʫʢʠ ʚ ʋʨʘʣʴʩʢʦʤ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʤ ʛʦʨʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ. ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʋʨʘʣʴʩʢʘʷ 

ʛʦʨʥʘʷ ʰʢʦʣʘ ï ʨʝʛʠʦʥʘʤè, ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛ, 11-12 ʘʧʨʝʣʷ 2017 ʛ.: ʩʙʦʨʥʠʢ ʜʦʢʣʘʜʦʚ. ï ɽʢʘʪʝ-

ʨʠʥʙʫʨʛ: ʀʟʜ-ʚʦ ʋɻɻʋ, 2017. ʉ. 3-5. 
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ʄɽɾɼʋʅɸʈʆɼʅɸʗ ʅɸʋʏʅʆ-ʇʈɸʂʊʀʏɽʉʂɸʗ ʂʆʅʌɽʈɽʅʎʀʗ  

çʋʈɸʃʔʉʂɸʗ ɻʆʈʅɸʗ ʐʂʆʃɸ ï ʈɽɻʀʆʅɸʄè 

 

16-17 ʘʧʨʝʣʷ 2018 ʛʦʜʘ 

 

ʇʆɼɻʆʊʆɺʂɸ ʂɸɼʈʆɺ ʀ ʆɹʈɸɿʆɺɸʊɽʃʔʅʓɽ ʊɽʍʅʆʃʆɻʀʀ 
 

 

ʋɼʂ 504.054 

ɿɸɼɸʏʀ ɻɽʆʄɽʊʈʀɿɸʎʀʀ 

 

ɹɸɹʀʏ ɺ. ʅ., ʌʈʆʃʆɺ ɸ. ʇ.   

 

ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ʇʨʦʮʝʩʩ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ (ʀʄʄ) ʦʩʦʙʝʥʥʦ ʵʬʬʝʢʪʠ-

ʚʝʥ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʛʝʦʤʝʪʨʠʟʘʮʠʠ. ʀʄʄ ʦʧʨʝʜʝʣʷʝʪ ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʢ ʘʥʘʣʠʟʫ ʠ ʠʩʩʣʝ-

ʜʦʚʘʥʠʶ ʬʦʨʤʳ, ʩʪʨʫʢʪʫʨʳ, ʚʟʘʠʤʦʩʚʷʟʝʡ ʨʝʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ (ʦʙʲʝʢʪʦʚ ï ʦʨʠʛʠʥʘʣʦʚ) ʚ ʮʝʣʷʭ 

ʩʦʟʜʘʥʠʷ ʠʣʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʠ (ʚʠʟʫʘʣʠʟʘʮʠʠ, ʚʢʣʶʯʘʷ ʢʦʤʧʴʶʪʝʨʥʫʶ), 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʷʚʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʠʭ ʙʘʟʦʚʳʭ ʩʚʦʡʩʪʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ (ʧʨʠ ʜʦ-

ʩʪʘʪʦʯʥʦʤ ʫʨʦʚʥʝ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʩʫʙʲʝʢʪʘ ï ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʠ ʚʦʟʤʦʞʥʦʩʪʷʭ ʠʤʝʶʱʠʭʩʷ 

ʩʨʝʜʩʪʚ ʠʩʩʣʝʜʦʚʘʥʠʷ): 

1) ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʚ ʛʝʦʤʝʪʨʠʯʝʩʢʦʤ ʩʤʳʩʣʝ ʧʦʩʪʘʚʣʝʥʥʫʶ ʧʨʦʙʣʝʤʫ ʯʝʨʝʟ ʚʳʷʚʣʝʥ-

ʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ; 

2) ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʚ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʧʦʩʪʘʥʦʚʢʝ ʧʨʦʙʣʝʤʫ, ʧʨʠ ʵʪʦʤ, ʚʦʟʤʦʞʥʦ ʧʦʪʨʝ-

ʙʫʝʪʩʷ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʟʘʜʘʯ; 

3)   ʦʮʝʥʠʪʴ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʧʫʪʠ ʨʝʰʝʥʠʷ ʵʪʠʭ ʟʘʜʘʯ; 

4) ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʩʦʜʝʨʞʘʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ (ʫʪʦʯʥʷʶʱʝʛʦ ʠ/ʠʣʠ ʢʦʥʢʨʝʪʠʟʠʨʫʶʱʝʛʦ ʭʘʨʘʢʪʝʨʘ) [1]. 

ɼʘʣʴʥʝʡʰʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʮʝʣʝʚʦʡ ʧʨʦʙʣʝʤʳ (ʚ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʧʦʩʪʘʥʦʚʢʝ) ʚʳʧʦʣʥʷ-

ʝʪʩʷ ʤʝʪʦʜʘʤʠ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ (ɻʄ). ɼʣʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʣʦʞ-

ʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʬʦʨʤ, ʙʝʟ ʩʛʣʘʞʠʚʘʶʱʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʦʧʦʣʦ-

ʛʠʠ ʪʦʥʢʦʡ ʩʪʨʫʢʪʫʨʳ ʨʝʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʪʨʝʙʫʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ɻʄ, ʥʘʧʨʘʚʣʝʥ-

ʥʳʭ ʥʘ ʧʦʠʩʢ ʧʨʠʝʤʣʝʤʳʭ (ʧʨʘʢʪʠʯʝʩʢʠ ʨʝʘʣʠʟʫʝʤʳʭ) ʨʝʰʝʥʠʡ ʪʨʝʙʫʝʤʳʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ 

ʟʘʜʘʯ, ʧʨʘʢʪʠʯʝʩʢʠʭ ʩʧʦʩʦʙʦʚ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ (ʦʪʦʙʨʘʞʝʥʠʷ) ʠ ʢʦʥʩʪʨʫʠʨʦʚʘ-

ʥʠʷ ʦʙʲʝʤʥʳʭ ʪʝʣ ʠ ʬʦʨʤ, ʧʦʚʝʨʭʥʦʩʪʝʡ ʠ ʢʨʠʚʳʭ, ʨʘʩʯʝʪʘ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʤʝʪʦʜʦʚ ʛʝʦʤʝʪʨʠʟʘʮʠʠ ʦʩʦʙʝʥʥʦ ʩʫʱʝʩʪʚʝʥʥʦ ʚ ʧʨʦʮʝʩʩʘʭ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦ ï ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʧʨʘʢʪʠʢʠ. ʊʨʝʙʫʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʧʦʣʫʯʝʥʠʝ ʛʝʦʤʝʪʨʦ- ʛʨʘʬʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ (ʚ ʮʝʣʷʭ ʬʦʨʤʠʨʦ-

ʚʘʥʠʷ ʚʠʟʫʘʣʴʥʦ ʦʙʨʘʟʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʤʦʜʝʣʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʠʣʠ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʦʙʲʝʢʪʘ), 

ʥʦ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʢʦʨʨʝʢʪʥʦʩʪʠ ʪʘʢʦʛʦ ʦʧʠʩʘʥʠʷ ʚ ʢʦʥʪʝʢʩʪʝ ʧʦʩʣʝʜʫʶʱʝʛʦ ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʷ 

(ʨʝʘʣʴʥʦʛʦ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ), ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʜʦʧʫʩʢʘʪʴ ʦʜʥʦʟʥʘʯʥʦʝ ʧʦʥʠʤʘʥʠʝ ʢʦʥʩʪʨʫʠʨʦ-

ʚʘʥʠʷ ʦʙʲʝʢʪʘ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʝʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʚʦʧʣʦʱʝʥʠʝ. ʊʘʢʦʝ ʦʧʠʩʘʥʠʝ ʚʢʣʶʯʘʝʪ ʧʦ-

ʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙʲʝʢʪʘ: ʩʦʩʪʘʚ ʠ ʩʪʨʫʢʪʫʨʫ, ʨʘʟʤʝʨʥʦʩʪʠ, 

ʩʧʦʩʦʙʳ ʩʦʝʜʠʥʝʥʠʷ ʯʘʩʪʝʡ ʠ ʵʣʝʤʝʥʪʦʚ, ʩʦʧʨʷʞʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʪʦʯʥʫʶ ʢʦʦʨʜʠʥʘʮʠʶ ʦʜ-

ʥʠʭ ʵʣʝʤʝʥʪʦʚ ʠ ʫʟʣʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʠʭ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʦʪʦʙʨʘʞʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʝʡ 

ʠ ʚ ʮʝʣʦʤ, ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʧʨʦʝʢʮʠʠ ʠ ʩʝʯʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʦʩʦʙʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʚʦʟʤʦʞʥʦ-

ʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥ-

ʥʳʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʦʩʪʨʦʝʥʠʷ 

ʦʙʲʝʤʥʳʭ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ [2]. 

ɺʳʧʦʣʥʝʥʠʝ ɻʄ ʚ ʨʘʤʢʘʭ ʦʙʱʝʛʦ ʧʨʦʮʝʩʩʘ ʀʄʄ ʨʝʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʟʘ-

ʠʤʦʩʚʷʟʴʶ ʦʩʥʦʚʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʨʠʯʝʤ ʢʘʞʜʘʷ ʠʟ ʚʳʜʝʣʝʥʥʳʭ ʩʦʩʪʘʚʣʷ-
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ʶʱʠʭ ʀʄʄ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʦʜʭʦʜ ʢ ʦʧʠʩʘʥʠʶ ʠ ʠʟʫʯʝʥʠʶ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʲʝʢ-

ʪʘ, ʦʪʨʘʞʘʷ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʝʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʬʦʨʤʝ 

ʠ ʦʧʨʝʜʝʣʝʥʥʳʤ ʩʧʦʩʦʙʦʤ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʝʘʣʠʟʘʮʠʶ ʨʘʟʣʠʯʥʳʭ ʘʩʧʝʢʪʦʚ ʩʠ-

ʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ, ʧʦʣʥʦʪʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʚʤʝʩʪʥʳʤ ʜʦʧʦʣʥʝʥʠʝʤ ʨʘʟʥʳʭ ʩʠʩʪʝʤʥʳʭ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʡ. 

ɻʝʦʤʝʪʨʠʟʘʮʠʷ ʦʙʲʝʢʪʦʚ ʠʩʧʦʣʴʟʫʝʪ ʤʝʪʦʜʳ ɻʄ, ʧʨʝʜʤʝʪʦʤ ʢʦʪʦʨʦʡ ʷʚʣʷʶʪʩʷ ʢʘʢ ʪʝʦ-

ʨʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʚʦʧʨʦʩʘʤ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ, ʪʦʧʦʣʦʛʠʠ ʠ ʤʦʨʬʦʣʦʛʠʠ ʦʙʲʝʢʪʦʚ, 

ʪʘʢ ʠ ʨʝʰʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ. ʆʩʥʦʚʫ ɻʄ ʩʦʩʪʘʚʣʷʶʪ 

ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʥʘʯʝʨʪʘʪʝʣʴʥʦʡ ʠ ʧʨʦʝʢʪʠʚʥʦʡ ʛʝʦʤʝʪʨʠʡ, ʘʣʛʝʙʨʘʠʯʝʩʢʦʡ ʛʝʦʤʝʪ-

ʨʠʠ, ʧʨʘʢʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʥʞʝʥʝʨʥʦʡ ʛʨʘʬʠʢʠ. ɺ ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʦʙʣʘʩʪʴ ɻʄ ʙʦʣʴʰʦʡ ʚʢʣʘʜ 

ʚʥʝʩʣʠ ʅ. ʌ. ʏʝʪʚʝʨʫʭʠʥ, ʂ. ʀ. ɺʘʣʴʢʦʚ, ʀ. ʉ. ɼʞʘʧʘʨʠʜʟʝ, ɻ. ɹ. ɻʫʨʝʚʠʯ, ɻ. ʉ. ʀʚʘʥʦʚ, ɺ. ɸ. 

ʇʝʢʣʠʯ, ɿ. ɸ. ʉʢʦʧʝʮ ʠ ʜʨʫʛʠʝ. ɿʥʘʯʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʦʙʣʘʩʪʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʨʠʣʦʞʝʥʠʡ 

ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʧʦʣʫʯʠʣʠ ɺ. ɸ. ʂʘʣʠʥʠʥ, ɺ. ʅ. ʇʝʨʚʠʢʦʚʘ, ɸ. ʃ. ʇʦʜ-

ʛʦʨʥʳʡ, ɽ. ɺ. ʇʦʧʦʚ, ɸ. ɼ. ʊʫʟʦʚ, ɺ. ɽ. ʊʫʨʣʘʧʦʚ, ɸ. ɻ. ʂʨʝʤʣʝʚ, ʠ ʜʨ. 

ʆʙʱʠʝ ʚʦʧʨʦʩʳ ʤʥʦʛʦʤʝʨʥʦʡ ʛʝʦʤʝʪʨʠʠ ʨʘʩʩʤʦʪʨʝʥʳ ʢʘʢ ʚ ʨʘʙʦʪʘʭ ʟʘʨʫʙʝʞʥʳʭ ʫʯʝʥʳʭ 

ï R. Sturm, D. M. Y. Summerville, H. F. Baker, Th. Reye, W. Burau ʠ ʜʨ., ʪʘʢ ʠ ʚ ʨʘʙʦʪʘʭ ʦʪʝʯʝ-

ʩʪʚʝʥʥʳʭ ï ɹ. ɸ. ʈʦʟʝʥʬʝʣʴʜʘ, ʇ. ɺ. ʌʠʣʠʧʧʦʚʘ, ʇ. ʉ. ɸʣʝʢʩʘʥʜʨʦʚʘ, ɺ. ʇ. ʈʘʜʠʱʝʚʘ, ɼ. ɿ. ɻʦʨ-

ʜʝʚʩʢʦʛʦ, ɸ. ʉ. ʃʝʡʙʠʥʘ. ʅ. ʌ. ɽʬʠʤʦʚʘ, ʕ. ɺ. ʈʦʟʝʥʜʦʨʥʘ ʠ ʜʨ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʟʘʤʝʪʥʦ ʫʢʨʝ-

ʧʠʣʠʩʴ ʩʚʷʟʠ ɻʄ ʩ ʪʝʦʨʠʝʡ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʣʠʥʝʡʯʘʪʳʭ ʤʥʦʛʦʦʙʨʘʟʠʡ (ɸ. ʃ. ʇʦʜʛʦʨʥʳʡ), ʪʝʦʨʠ-

ʝʡ ʢʨʝʤʦʥʦʚʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ (ɻ. ʉ. ʀʚʘʥʦʚ, ɺ. ɸ. ʇʝʢʣʠʯ), ʠʩʯʠʩʣʠʪʝʣʴʥʦʡ ʛʝʦʤʝʪʨʠʝʡ (ɺ. ʗ. 

ɺʦʣʢʦʚ, ɺ. ʖ. ʖʨʢʦʚ). ʇʨʦʥʠʢʥʦʚʝʥʠʝ ʚ ɻʄ ʠʜʝʡ (ʤʝʪʦʜʦʚ) ʪʝʦʨʠʠ ʛʨʫʧʧ, ʘʣʛʝʙʨʘʠʯʝʩʢʦʡ ʛʝʦ-

ʤʝʪʨʠʠ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʠʪʴ ʩʧʝʢʪʨ ʠʩʧʦʣʴʟʫʝʤʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ [3]. 

ʆʙʨʘʪʠʤʳʝ ʦʪʦʙʨʘʞʝʥʠʷ, ʠʟʫʯʘʝʤʳʝ ʚ ɻʄ, ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʩʚʷʟʠ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ ʨʘʟʣʠʯ-

ʥʦʡ ʧʨʠʨʦʜʳ ʠ ʩʣʦʞʥʦʩʪʠ, ʧʦʟʚʦʣʷʶʪ ʩʚʦʜʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʣʦʞʥʳʭ ʦʙʲʝʢʪʦʚ ʢ ʠʟʫʯʝʥʠʶ ʧʨʦ-

ʩʪʳʭ. ɼʘʥʥʳʝ ʠ ʠʩʢʦʤʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʦʙʨʘʟʳ ʠ ʩʦʩʪʦʷʥʠʷ ʤʝʞʜʫ ʥʠʤʠ ʪʨʘʥʩʬʦʨʤʠʨʫʶʪʩʷ ʚ 

ʜʨʫʛʠʝ ʦʙʨʘʟʳ ʩ ʜʨʫʛʠʤʠ ʩʦʦʪʥʦʰʝʥʠʷʤʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʧʨʦʩʪʠʪʴ ʠʩʭʦʜʥʫʶ ʟʘʜʘʯʫ. ʆʜʥʘʢʦ ʩʣʝ-

ʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʢʘʞʜʘʷ ʤʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ ʣʠʰʴ ʦʧʨʝʜʝʣʝʥʥʳʡ, ʩʨʘʚʥʠʪʝʣʴʥʦ ʫʟʢʠʡ ʢʨʫʛ 

ʟʘʜʘʯ. ʇʦʵʪʦʤʫ ʧʨʦʜʦʣʞʘʝʪ ʦʩʪʘʚʘʪʴʩʷ ʘʢʪʫʘʣʴʥʦʡ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ɻʄ, ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʥʦʚʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʣʠʥʝʡʥʳʭ ʠ ʥʝʣʠʥʝʡʥʳʭ ʤʦʜʝʣʝʡ ʤʥʦʛʦʤʝʨʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʠ ʥʝʣʠʥʝʡʥʳʭ 

ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʤʥʦʛʦʦʙʨʘʟʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʦʠʩʢ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʘʥʘʣʦʛʦʚ ʜʣʷ 

ʤʥʦʛʠʭ ʢʣʘʩʩʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʚʳʩʰʝʡ ʠ ʘʣʛʝʙʨʘʠʯʝʩʢʦʡ ʛʝʦʤʝʪʨʠʡ. 
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ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʨʘʟʚʠʪʠʝ ʧʝʜʘʛʦʛʠʢʠ, ʤʝʪʦʜʠʢʠ ʧʨʝʧʦʜʘʚʘʥʠʷ ʥʝʤʳʩʣʠʤʦ ʙʝʟ ʠʥʪʝ-

ʛʨʘʮʠʠ ʩ ʜʨʫʛʠʤʠ ʥʘʫʢʘʤʠ ʠ ʥʘʫʯʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ. ʆʩʥʦʚʦʡ ʵʪʦʛʦ ʧʝʨʝʭʦʜʘ ʜʦʣʞʥʘ ʩʪʘʪʴ 

ʥʦʚʘʷ ʧʘʨʘʜʠʛʤʘ ʦʙʨʘʟʦʚʘʥʠʷ ï çʠʥʥʦʚʘʮʠʦʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝè, ʛʣʘʚʥʳʤ ʧʨʠʥʮʠʧʦʤ ʢʦʪʦʨʦʡ 

ʷʚʣʷʶʪʩʷ ʩʦʭʨʘʥʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʯʝʣʦʚʝʢʘ. ʈʘʟʣʠʯʠʝ ʤʝʞʜʫ ʪʨʘʜʠʮʠ-

ʦʥʥʦʡ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʘʤʠ ʦʙʨʘʟʦʚʘʥʠʷ ʟʘʢʣʶʯʘʶʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚ ʮʝʣʝʚʦʤ ʘʩʧʝʢʪʝ. 

ʊʨʘʜʠʮʠʦʥʥʘʷ ʧʘʨʘʜʠʛʤʘ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʮʝʥʥʦʩʪʠ, ʥʦʨʤʳ ʠ ʦʙʨʘʟʮʳ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʫʥʘʩʣʝ-

ʜʦʚʘʥʥʳʝ ʦʪ ʧʨʝʜʳʜʫʱʠʭ ʧʦʢʦʣʝʥʠʡ. ʀʥʥʦʚʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʦʙʨʘʟʦʚʘʥʠʷ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʢʫʣʴ-

ʪʫʨʥʳʭ ʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʪʨʘʜʠʮʠʷʭ ʠ ʦʩʦʙʝʥʥʦʩʪʷʭ, ʫʩʪʨʝʤʣʝʥʘ ʚ ʙʫʜʫʱʝʝ, ʥʦʩʠʪ ʦʧʝʨʝʞʘʶ-

ʱʠʡ ʠ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ. ʊʨʘʜʠʮʠʦʥʥʦʝ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʛʝʥʝʪʠʯʝʩʢʠ 

ʚʟʘʠʤʦʩʚʷʟʘʥʳ, ʙʝʟ ʧʝʨʚʦʛʦ ʥʝʪ ʚʪʦʨʦʛʦ. ʆʪ ʦʙʲʝʤʘ ʠ ʭʘʨʘʢʪʝʨʘ ʪʨʘʜʠʮʠʡ ʚ ʙʦʣʴʰʦʡ ʩʪʝʧʝʥʠ 

ʟʘʚʠʩʠʪ ʦʙʲʝʤ ʠ ʭʘʨʘʢʪʝʨ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʠʥʥʦʚʘʮʠʡ. ʆʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʜʚʝ ʧʨʦʪʠʚʦ-

ʧʦʣʦʞʥʳʝ ʩʪʦʨʦʥʳ ʝʜʠʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʧʨʦʪʠʚʦʨʝʯʠʝ ʤʝʞʜʫ 

ʢʦʪʦʨʳʤʠ ʚʳʩʪʫʧʘʝʪ ʚʥʫʪʨʝʥʥʠʤ ʠʩʪʦʯʥʠʢʦʤ ʩʘʤʦʜʚʠʞʝʥʠʷ, ʪ.ʝ. ʧʝʨʝʭʦʜʘ ʢ ʙʦʣʝʝ ʚʳʩʦʢʦʤʫ 

ʢʘʯʝʩʪʚʝʥʥʦʤʫ ʫʨʦʚʥʶ ʨʘʟʚʠʪʠʷ ʦʙʨʘʟʦʚʘʥʠʷè. 

ɻʝʦʤʝʪʨʦ-ʛʨʘʬʠʯʝʩʢʠʝ ʜʠʩʮʠʧʣʠʥʳ ʟʘʥʠʤʘʶʪ ʦʩʦʙʦʝ ʤʝʩʪʦ ʚ ʦʙʱʝʡ ʩʠʩʪʝʤʝ ʧʦʜʛʦʪʦʚ-

ʢʠ ʩʦʚʨʝʤʝʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʂ ʛʝʦʤʝʪʨʦ-ʛʨʘʬʠʯʝʩʢʠʤ ʜʠʩʮʠʧʣʠʥʘʤ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʤ ʙʘʟʦ-

ʚʫʶ ʛʝʦʤʝʪʨʦ-ʛʨʘʬʠʯʝʩʢʫʶ ʧʦʜʛʦʪʦʚʢʫ ʠʥʞʝʥʝʨʦʚ ʚ ʚʫʟʝ, ʦʪʥʦʩʷʪʩʷ: ʥʘʯʝʨʪʘʪʝʣʴʥʘʷ ʛʝʦʤʝʪʨʠʷ 

(ʅɻ), ʠʥʞʝʥʝʨʥʘʷ ʠ ʢʦʤʧʴʶʪʝʨʥʘʷ ʛʨʘʬʠʢʘ. ɺʩʝ ʵʪʠ ʜʠʩʮʠʧʣʠʥʳ ʚʭʦʜʷʪ ʚ ʮʠʢʣ ʦʙʱʝʠʥʞʝʥʝʨ-

ʥʳʭ ʜʠʩʮʠʧʣʠʥ, ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʷʜʨʦʤ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʥʘʯʝʨʪʘʪʝʣʴʥʘʷ ʛʝʦʤʝʪʨʠʷ. ʅʘʯʝʨʪʘ-

ʪʝʣʴʥʘʷ ʛʝʦʤʝʪʨʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʝʧʦʜʘʚʘʥʠʝ ʮʝʣʦʛʦ ʨʷʜʘ ʢʫʨʩʦʚ ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʦʙʨʘʟʦʚʘʥʠʠ. 

ɹʫʜʫʯʠ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʠʥʞʝʥʝʨʥʦʡ ʛʝʦʤʝʪʨʠʠ ʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ ʦʥʘ ʦʧʨʝʜʝʣʷʝʪ 

ʦʩʚʦʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʝʦʤʝʪʨʠʠ ʠ ʛʨʘʬʠʢʠ, ʠ ʷʚʣʷʝʪʩʷ ʙʘʟʦʡ ʜʣʷ ʛʝʦ-

ʤʝʪʨʦ-ʛʨʘʬʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʚʫʟʝ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ 

ʨʦʣʴ ʛʝʦʤʝʪʨʦ-ʛʨʘʬʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʩʰʠʨʷʝʪʩʷ. ʇʨʝʠʤʫʱʝʩʪʚʦ ʧʦʣʫʯʘʶʪ ʪʝ 

ʩʧʝʮʠʘʣʠʩʪʳ, ʤʳʰʣʝʥʠʝ ʢʦʪʦʨʳʭ ʩʧʦʩʦʙʥʦ ʢ ʩʠʥʪʝʟʫ ʦʙʨʘʟʥʦʛʦ ʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʦʚʣʘʜʝʥʠʝ 

ʤʝʪʦʜʘʤʠ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʠ ʧʨʦʮʝʩʩʦʚ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʩʧʦʩʦʙ-

ʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʪʘʢʦʤʫ ʩʠʥʪʝʟʫ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʦʙʠʣʠʝ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʫʙʣʠʢʘʮʠʡ ʧʦ ʅɻ, ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʥʝ ʜʦ ʢʦʥʮʘ ʩʬʦʨʤʠʨʦʚʘʥʘ ʦʙʱʝʧʨʠʥʷʪʘʷ ʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʅɻ ʢʘʢ ʦ ʨʘʟʜʝʣʝ ʤʘ-

ʪʝʤʘʪʠʢʠ, ʷʚʣʷʶʱʝʡʩʷ ʙʘʟʦʚʦʡ ʯʘʩʪʴʶ ʪʝʦʨʠʠ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ (ʊɻʄ) ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʳʭ ʬʦʨʤ ʨʘʟʣʠʯʥʦʡ ʨʘʟʤʝʨʥʦʩʪʠ ʠ ʨʘʟʣʠʯʥʦʡ ʩʪʨʫʢʪʫʨʳ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʚʳʨʘ-

ʙʦʪʢʘ ʪʘʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦʙʣʝʛʯʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʦʧʨʝʜʝʣʝʥʥʳʡ ʢʨʫʛ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʨʝʜʩʪʘʚ-

ʣʝʥʠʡ ʫʞʝ ʠʩʪʦʨʠʯʝʩʢʠ ʠ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʩʣʦʞʠʣʩʷ ʥʘ ʧʨʘʢʪʠʢʝ. ɹʦʣʝʝ ʪʦʛʦ, ʣʶʙʦʡ ʩʧʝ-

ʮʠʘʣʠʩʪ, ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʩʚʦʝʡ ʧʨʦʬʝʩʩʠʠ ʟʥʘʶʱʠʡ ʥʘʯʝʨʪʘʪʝʣʴʥʫʶ ʛʝʦʤʝʪʨʠʶ, ʥʘʨʷʜʫ ʩ ʪʘʢʠ-

ʤʠ ʧʦʥʷʪʠʷʤʠ, ʢʘʢ ʯʝʨʪʝʞ, ʧʨʦʝʢʮʠʷ, ʧʨʷʤʘʷ, ʧʣʦʩʢʦʩʪʴ ʠ ʜʨ., ʜʦʣʞʝʥ ʚʣʘʜʝʪʴ ʢʣʶʯʝʚʳʤʠ ʧʦ-

ʥʷʪʠʷʤʠ ʊɻʄ: ʤʦʜʝʣʴ, ʦʪʦʙʨʘʞʝʥʠʝ, ʧʨʦʩʪʨʘʥʩʪʚʦ, ʨʘʟʤʝʨʥʦʩʪʴ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʴ, ʩʠʤʤʝʪ-

ʨʠʷ ʠ ʜʨ. ʊʝʤ ʩʘʤʳʤ, ʛʝʦʤʝʪʨʦ-ʛʨʘʬʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ, ʚʢʣʶʯʘʶʱʘʷ ʦʩʚʦʝʥʠʝ ʙʫʜʫʱʠʤʠ ʩʧʝ-

ʮʠʘʣʠʩʪʘʤʠ ʪʝʦʨʠʠ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʜʦʣʞʥʘ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʩʘʤʦʮʝʥʥʳʡ 

ʢʦʤʧʦʥʝʥʪ ʦʙʨʘʟʦʚʘʥʠʷ. ɻʣʫʙʦʢʦʝ ʦʚʣʘʜʝʥʠʝ ʩʧʝʮʠʘʣʠʩʪʦʤ ʤʝʪʦʜʘʤʠ ʠ ʩʨʝʜʩʪʚʘʤʠ ʊɻʄ ʧʨʦ-

ʷʚʣʷʝʪʩʷ ʚ ʫʤʝʥʠʠ ʩʪʨʦʠʪʴ ʧʦʣʥʫʶ ʮʝʧʦʯʢʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤʧʴʶʪʝʨʘ: ʨʝʘʣʴʥʘʷ ʩʠʪʫʘʮʠʷ, 

ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʘʣʛʦʨʠʪʤ, ʚʠʟʫʘʣʠʟʘʮʠʷ ʤʦʜʝʣʠ, ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ. ʇʦʵʪʦʤʫ ʦʩʥʦʚ-

ʥʳʤʠ ʮʝʣʷʤʠ ʛʝʦʤʝʪʨʦ-ʛʨʘʬʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʷʚʣʷʶʪʩʷ: ʦʙʫʯʝʥʠʝ ʫʤʝʥʠʶ 

ʩʪʘʚʠʪʴ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʟʘʜʘʯʠ (ʠʥʳʤʠ ʩʣʦʚʘʤʠ ʦʙʫʯʘʪʴ ʧʝʨʝʚʦʜʫ ʨʝʘʣʴʥʦʡ ʩʠʪʫʘʮʠʠ ʟʘʜʘʯʠ ʥʘ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʷʟʳʢ ï ʚʠʟʫʘʣʴʥʦ-ʦʙʨʘʟʥʳʡ); ʩʪʨʦʠʪʴ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʚʳʙʠʨʘʪʴ ʧʦʜ-

ʭʦʜʷʱʠʡ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ (ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ) ʤʝʪʦʜ ʠ ʘʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ, ʥʘ ʦʩʥʦʚʝ ʧʨʦ-

ʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʚʳʨʘʙʘʪʳʚʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠʝ ʚʳʚʦʜʳ. ʆʙʫʯʝʥʠʝ ʧʦʩʪʨʦʝʥʠʶ ʧʦʣʥʦʡ ʮʝʧʦʯʢʠ 
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ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤʧʴʶʪʝʨʘ ʥʘʠʙʦʣʝʝ ʛʣʫʙʦʢʦ ʦʪʨʘʞʘʝʪ ʩʫʪʴ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʦʙʫʯʝʥʠʷ 

ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʥʘ ʦʩʥʦʚʝ ʊɻʄ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʝʩʪʝʩʪʚʝʥʥʳʝ ʩʚʷʟʠ ʤʘʪʝʤʘʪʠʢʠ, ʠʥʬʦʨʤʘ-

ʪʠʢʠ ʠ ʜʨʫʛʠʭ ʜʠʩʮʠʧʣʠʥ ʠ ʩʧʦʩʦʙʩʪʚʫʶʱʝʛʦ ʨʘʟʚʠʪʠʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʦʤʧʝʪʝʥʮʠʡ. 

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʛʝʦʤʝʪʨʦ-ʛʨʘʬʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʞʝʥʝʨʦʚ ʚ ʥʦʚʦʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʧʦʠʩʢ, ʩʦʟʜʘʥʠʝ ʠ ʚʥʝʜʨʝʥʠʝ ʥʝʪʨʘʜʠʮʠʦʥ-

ʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ - ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ, ʢʦʤʧʴʶʪʝʨʥʳʭ, ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ 

ï ʠʥʥʦʚʘʮʠʡ, ʧʨʠʤʝʥʝʥʠʝ ʢʦʪʦʨʳʭ ʪʨʝʙʫʝʪ ʨʘʜʠʢʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʤʝʪʦʜʘʭ ʠ ʩʨʝʜʩʪʚʘʭ ʦʙʫ-

ʯʝʥʠʷ, ʬʦʨʤʘʭ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʪʝʦʨʠʠ ʠ ʤʝʪʦʜʦʣʦʛʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʚʘʞʝʥ, ʥʦ ʥʝ ʜʦʣʞʝʥ ʠʜʪʠ ʚ ʫʱʝʨʙ ʟʥʘʥʠʶ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʥʘʫʢ, 

ʨʘʟʚʠʚʘʶʱʠʭ ʪʚʦʨʯʝʩʢʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ. ʅʝʣʴʟʷ ʟʘʙʳʚʘʪʴ ʦ ʪʦʤ, ʯʪʦ ʢʦʤʧʴʶʪʝʨ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʧʨʠ ʨʝʰʝʥʠʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʫʯʝʙʥʳʭ ʟʘʜʘʯ ʠ ʩʣʫʞʠʪ ʮʝʣʷʤ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ. 

ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʡ ʢʦʤʧʴʶʪʝʨ, ʦʧʝʨʠʨʫʷ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʠʥʬʦʨʤʘʮʠʠ, ʤʦʞʝʪ 

ʩʦʟʜʘʪʴ ʫ ʥʝʠʩʢʫʰʝʥʥʦʛʦ ʩʪʫʜʝʥʪʘ ʠʣʠ ʤʦʣʦʜʦʛʦ ʫʯʝʥʦʛʦ ʠʣʣʶʟʠʶ ʚʩʝʦʭʚʘʪʥʦʩʪʠ ʠʟʫʯʘʝʤʦʡ 

ʧʨʦʙʣʝʤʳ. ɺ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʞʝ ʢʦʤʧʴʶʪʝʨ ʥʝʨʝʜʢʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʤʥʦʞʝʥʠʶ ʜʝʪʘʣʝʡ ʠ 

ʯʘʩʪʥʦʩʪʝʡ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʷʚʣʝʥʠʷ, ʧʨʠʜʘʚʘʷ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʥʥʦ ʯʘʩʪʥʳʤ ʩʣʫʯʘʷʤ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʢʦʤʧʴ-

ʶʪʝʨʥʳʤ ʩʦʧʨʦʚʦʞʜʝʥʠʝʤ, ʜʦʣʞʥʦ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʠʟʫʯʝʥʠʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʥʘʫʢʘʤ. 
ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʧʨʠʥʮʠʧʳ ʜʝʷʪʝʣʴʥʦʩʪʥʦʡ ʢʦʥʮʝʧʮʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʩʠʭʠʢʠ, ʩʦ-

ʟʜʘʥʥʦʡ ʪʨʫʜʘʤʠ ʚʳʜʘʶʱʠʭʩʷ ʧʩʠʭʦʣʦʛʦʚ ʃ. ʉ. ɺʳʛʦʪʩʢʦʛʦ, ʉ. ʃ. ʈʫʙʠʥʰʪʝʡʥʘ, ʇ. ʗ. ɻʘʣʴ-
ʧʝʨʠʥʘ, ʨʘʩʢʨʳʚʘʶʪ ʩʦʦʪʥʦʰʝʥʠʝ ʧʩʠʭʠʯʝʩʢʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ: ʧʩʠʭʠ-
ʢʘ, ʩʦʟʥʘʥʠʝ ʥʝ ʪʦʣʴʢʦ ʧʨʦʷʚʣʷʶʪʩʷ, ʥʦ ʠ ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʚʥʝʰʥʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝ-
ʣʦʚʝʢʘ. ɽʩʣʠ ʧʝʨʚʠʯʥʳʤʠ ʜʣʷ ʦʙʨʘʟʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʧʦʥʷʪʠʡ ʷʚʣʷʶʪʩʷ ʚʥʝʰʥʠʝ ʧʨʝʜʤʝʪʳ, 
ʪʦ ʧʝʨʚʠʯʥʳʤʠ ʜʣʷ ʧʩʠʭʠʯʝʩʢʠʭ, ʫʤʩʪʚʝʥʥʳʭ ʜʝʡʩʪʚʠʡ ʷʚʣʷʶʪʩʷ ʚʥʝʰʥʠʝ ʤʘʪʝʨʠʘʣʴʥʳʝ ʜʝʡ-
ʩʪʚʠʷ, ʠ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ, ʤʘʪʝʨʠʘʣʴʥʳʝ ʜʝʡʩʪʚʠʷ ʩʘʤʦʛʦ ʩʫʙʲʝʢʪʘ, ʘ ʥʝ ʜʨʫʛʠʭ ʣʶʜʝʡ. ʀʩ-
ʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʴʶʪʝʨʘ ʥʝ ʤʦʞʝʪ ʠʟʤʝʥʠʪʴ ʟʘʢʦʥʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʩʠʭʠʢʠ, ʩʦʟʥʘʥʠʷ, ʫʤ-
ʩʪʚʝʥʥʳʭ ʜʝʡʩʪʚʠʡ. ʉʝʛʦʜʥʷ, ʢʘʢ ʠ ʩʪʦ ʣʝʪ ʥʘʟʘʜ, ʯʝʣʦʚʝʢ, ʫʯʘʩʴ ʩʯʠʪʘʪʴ, ʩʥʘʯʘʣʘ ʤʘʥʠʧʫʣʠʨʫʝʪ 
ʨʘʟʣʠʯʥʳʤʠ ʧʨʝʜʤʝʪʘʤʠ (ʧʝʨʝʢʣʘʜʳʚʘʝʪ ʧʘʣʦʯʢʠ, ʟʘʛʠʙʘʝʪ ʧʘʣʴʮʳ), ʩʦʚʝʨʰʘʷ ʚʥʝʰʥʝʝ ʜʝʡ-
ʩʪʚʠʝ, ʠ ʪʦʣʴʢʦ ʟʘʪʝʤ ʵʪʠ ʦʧʝʨʘʮʠʠ ʧʨʦʠʟʚʦʜʠʪ ʚ ʫʤʝ. ɿʥʘʥʠʷ, ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ ʤʦʞʥʦ ʧʨʠʦʙ-
ʨʝʩʪʠ ʪʦʣʴʢʦ ʚ ʨʘʤʢʘʭ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʧʳʪʘ, ʧʦʩʢʦʣʴʢʫ ʦʙʨʘʟʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʥʝ 
ʪʨʘʥʩʣʷʮʠʝʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʜʘʞʝ ʥʝ ʩʪʦʣʴʢʦ ʦʙʨʘʱʝʥʠʝʤ ʢ ʠʥʪʝʣʣʝʢʪʫ ʯʝʣʦʚʝʢʘ, ʩʢʦʣʴʢʦ ʦʙʨʘ-
ʱʝʥʠʝʤ ʢ ʯʫʚʩʪʚʘʤ, ʢ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤʫ ʠ ʥʝʧʦʚʪʦʨʠʤʦʤʫ ʤʠʨʫ ʯʝʣʦʚʝʢʘ, ʢ ʝʛʦ ʤʠʨʦʚʦʟʟʨʝʥʠʶ. 
ʇʦʵʪʦʤʫ ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩ ʚʩʝʡ ʤʥʦʛʦʘʩʧʝʢʪʥʦʡ ʠ ʤʥʦʛʦʬʘʢʪʦʨʥʦʡ ʧʨʦʙʣʝʤʳ ʠʥ-
ʬʦʨʤʘʪʠʟʘʮʠʠ ʩʬʝʨʳ ʦʙʨʘʟʦʚʘʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ ʛʝʦʤʝʪʨʦ-ʛʨʘʬʠʯʝʩʢʦʛʦ. ʈʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʝ ʢʦʤʧʴʶʪʝʨʦʚ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʠ ʥʘʧʦʣʥʷʝʪ ʜʝʷʪʝʣʴʥʦʩʪʴ 
ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʥʦʚʳʤ ʩʦʜʝʨʞʘʥʠʝʤ, ʧʦʟʚʦʣʷʝʪ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʪʴ ʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʧʨʦ-
ʮʝʩʩ ʦʙʫʯʝʥʠʷ, ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʦʙʫʯʘʶʱʠʭʩʷ. 
ʇʨʠʤʝʥʝʥʠʝ ʢʦʤʧʴʶʪʝʨʦʚ ʥʝ ʜʦʣʞʥʦ ʦʪʤʝʥʠʪʴ ʧʦʜʛʦʪʦʚʢʫ ʚ ʨʝʘʣʴʥʦʤ ʧʨʝʜʤʝʪʥʦʤ ʥʘʧʨʘʚʣʝ-
ʥʠʠ, ʪ.ʝ. ʥʝʜʦʧʫʩʪʠʤʘ ʟʘʤʝʥʘ ʨʝʘʣʴʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ (ʷʚʣʝʥʠʡ) ʪʦʣʴʢʦ ʤʦʜʝʣʴʥʳʤ 
ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʥʘ ʵʢʨʘʥʝ ʢʦʤʧʴʶʪʝʨʘ, ʯʪʦ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʥʠʞʝʥʠʶ ʠʥʪʝʣ-
ʣʝʢʪʫʘʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣ ʙʫʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʋʩʠʣʝʥʠʝ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʩʦʜʝʨʞʘʥʠʷ ʦʙʨʘ-
ʟʦʚʘʥʠʷ ʠ ʰʠʨʦʢʦʝ ʚʥʝʜʨʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʪʨʝʙʫʝʪ ʚʳʨʘʚ-
ʥʠʚʘʥʠʷ ʜʠʥʘʤʠʢʠ ʨʘʟʚʠʪʠʷ ʤʝʞʜʫ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʦʙʨʘ-
ʟʦʚʘʥʠʷ. ʃʶʙʦʡ ʢʦʤʧʴʶʪʝʨ ï ʚʩʝʛʦ ʣʠʰʴ ʩʨʝʜʩʪʚʦ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴ-
ʥʦʡ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʳʧʦʣʥʷʶʱʝʝ ʩʫʛʫʙʦ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ ʧʨʝʜʦʩʪʘʚʣʝ-
ʥʠʷ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʲʝʢʪʠʚʥʦʡ ʫʯʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʤʦʛʘʶʱʝʡ ʧʝʜʘʛʦʛʫ ʠ ʦʙʫʯʘʶʱʝʤʫ-
ʩʷ ʚ ʨʝʘʣʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʮʝʣʝʡ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʦʣʴ ʥʘʯʝʨʪʘʪʝʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ ʩ ʝʝ ʤʝʪʦʜʦʣʦʛʠʝʡ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 
ʚʦʟʨʘʩʪʘʝʪ, ʧʦʩʢʦʣʴʢʫ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʷʝʪʩʷ ʦʙʣʘʩʪʴ ʧʨʠʣʦʞʝʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʚ 
ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʠʥʞʝʥʝʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʚ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦ-
ʛʠʷʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚʘʞʥʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʦʪʧʨʘʚ-
ʥʦʡ ʪʦʯʢʦʡ, ʥʘʯʘʣʴʥʳʤ ʟʚʝʥʦʤ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʦʚ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʠʟʛʦʪʦʚʣʝʥʠʠ ʠ ʵʢʩʧʣʫ-
ʘʪʘʮʠʠ ʠʟʜʝʣʠʡ ʠ ʪ.ʜ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʚʟʘʠʤʦʚʳʛʦʜʥʳʡ ʢʦʤʧʨʦʤʠʩʩ ʚ ʤʝʪʦ-
ʜʦʣʦʛʠʠ ʠ ʤʝʪʦʜʠʢʝ ʠʟʫʯʝʥʠʷ ʠ ʧʦʩʪʨʦʝʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ. 
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ʋɼʂ 378.1 
 

ɺʃʀʗʅʀɽ ʐʂʆʃʔʅʆɻʆ ʆɹʈɸɿʆɺɸʅʀʗ ʅɸ ɺʓʉʐʀɽ ʋʏɽɹ-

ʅʓɽ ɿɸɺɽɼɽʅʀʗ ʅɸ ʇʈʀʄɽʈɽ ʈɽɿʋʃʔʊɸʊʆɺ ɽɼʀʅʆɻʆ ɻʆʉ-

ʋɼɸʈʉʊɺɽʅʅʆɻʆ ʕʂɿɸʄɽʅɸ ʇʆ ʄɸʊɽʄɸʊʀʂɽ 
 

ʀʉʃɸʄɻɸʃʀɽɺ ɼ. ɺ. 

 

ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

ʆʩʥʦʚʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ ʫʩʧʝʰʥʦʛʦ ʦʩʚʦʝʥʠʷ ʜʠʩʮʠʧʣʠʥʳ çʄʘʪʝʤʘʪʠʢʘè ʷʚʣʷʶʪʩʷ:  

1. ɹʘʟʦʚʳʡ ʫʨʦʚʝʥʴ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ. 

2. ʊʨʫʜʥʦʩʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʦʩʚʦʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʩʪʫʜʝʥʪʘʤʠ.  

3. ʈʝʰʝʥʠʝ ʟʘʜʘʥʠʡ ʩ ʧʦʤʦʱʴʶ ʧʦʩʪʦʨʦʥʥʠʭ ʣʠʮ (ʙʝʟ ʣʠʯʥʦʛʦ ʚʢʣʘʜʘ ʩʪʫʜʝʥʪʘ) [1]. 

ʈʘʩʩʤʦʪʨʠʤ ʜʠʥʘʤʠʢʫ ʩʜʘʯʠ ʵʢʟʘʤʝʥʘ ɽɻʕ ʧʦ ʤʘʪʝʤʘʪʠʢʝ (ʧʨʦʬʠʣʴʥʦʡ) ʟʘ ʧʦʩʣʝʜʥʠʝ 

ʯʝʪʳʨʝ ʛʦʜʘ ʚ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʈʘʩʩʤʦʪʨʠʤ ʪʘʙʣʠʮʫ 1. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʙʳʣʘ ʚʚʝʜʝʥʘ ʤʘ-

ʪʝʤʘʪʠʢʘ (ʙʘʟʦʚʘʷ), ʟʘʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ ʩʜʘʯʠ ʚʳʧʫʩʢʥʠʢʘʤʠ ʤʘʪʝʤʘʪʠʢʠ (ʧʨʦʬʠʣʴʥʦʡ). ʏʘʱʝ 

ʚʩʝʛʦ ʦʩʪʘʶʪʩʷ ʘʙʠʪʫʨʠʝʥʪʳ ʪʝʭʥʠʯʝʩʢʠʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʢʦʪʦʨʳʤ ʤʘ-

ʪʝʤʘʪʠʢʘ ʪʨʝʙʫʝʪʩʷ ʜʣʷ ʧʦʩʪʫʧʣʝʥʠʷ. ʄʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʪʘʣʦ ʤʝʥʴʰʝ ñʟʘʚʘʣʦʚò ʥʘ ʵʢʟʘ-

ʤʝʥʝ. ʉʨʝʜʥʠʡ ʧʨʦʮʝʥʪ ʥʝʩʜʘʯʠ ʵʢʟʘʤʝʥʘ ʫʧʘʣ, ʦʜʥʘʢʦ ʧʨʠ ʵʪʦʤ ʩʨʝʜʥʠʡ ʙʘʣʣ ʧʦ ʉʚʝʨʜʣʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ ʫʧʘʣ ʥʘ 3 ʧʫʥʢʪʘ ʚ 2017 ʛʦʜʫ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ, 2016 ʛʦʜʦʤ. 

 

ʊʘʙʣʠʮʘ 1 ï ʈʝʟʫʣʴʪʘʪʳ ʩʜʘʯʠ ɽɻʕ ʧʦ ʤʘʪʝʤʘʪʠʢʝ (ʧʨʦʬʠʣʴʥʦʡ) ʚ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ [2] 

 
 2014 2015 2016 2017 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʯʝʣʦʚʝʢ 19985 13247 11724 11392 

% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʫʯʘʩʪʥʠʢʦʚ 93,38 71,48 61,95 64,52 

ʅʝ ʧʨʝʦʜʦʣʝʣʠ ʤʠʥʠʤʘʣʴʥʦʛʦ 

ʙʘʣʣʘ 
356 (1,74%) 2413 (17,74%) 1254 (10,67%) 12,88% 

ʉʨʝʜʥʠʡ ʙʘʣʣ 45,0 45,12 50,24 47,56 

ʇʦʣʫʯʠʣʠ ʦʪ 81 ʜʦ 100 ʙʘʣʣʦʚ 149 (0,73%) 183 (1,35%) 556 (4,73%) 412 (3,86%) 

ʇʦʣʫʯʠʣʠ 100 ʙʘʣʣʦʚ 1 (0,005%) 0 6 (0,05%) 6(0,05%) 

 

ʈʘʩʩʤʦʪʨʠʤ, ʩ ʯʝʤ ʩʚʷʟʘʥʳ ʪʘʢʠʝ ʧʝʨʝʤʝʥʳ.  ɺʦ-ʧʝʨʚʳʭ, ʥʝʤʥʦʛʦ ʫʩʣʦʞʥʠʣʘʩʴ ʧʝʨʚʘ ̫

ʯʘʩʪʴ. ʇʨʠ ʵʪʦʤ ʤʠʥʠʤʫʤ ʧʨʝʦʜʦʣʝʥ ʙʳʣ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʫʯʘʩʪʥʠʢʦʚ (ʯʪʦ ʚ ʈʦʩʩʠʠ, ʯʪʦ 

ʚ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ). ɺ ʧʨʦʰʣʦʤ ʛʦʜʫ ʙʫʜʫʱʠʭ ʘʙʠʪʫʨʠʝʥʪʦʚ ʝʱʝ ʚ ʙʦʣʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ 

çʥʘʪʘʩʢʠʚʘʣʠè ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʠʧʳ ʟʘʜʘʯ, ʘ ʥʝ ʚ ʮʝʣʦʤ ʜʘʚʘʣʠ ʟʥʘʥʠʷ ʧʦ ʢʘʢʦʤʫ-ʪʦ ʨʘʟʜʝʣʫ. 

ʉʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʫʧʘʣ: ʝʩʣʠ ʚ ʮʝʣʦʤ ʚ ʬʝʜʝʨʘʣʴʥʳʝ ʫʥʠʚʝʨʩʠʪʝʪʳ ʤʦʞʥʦ ʙʳʣʦ ʧʦʩʪʫʧʠʪʴ ʥʘ 

ʙʶʜʞʝʪʥʦʝ ʤʝʩʪʦ  ʩ ʙʘʣʣʦʤ ʧʦ ʤʘʪʝʤʘʪʠʢʝ 60, ʪʦ ʚ ʨʝʛʠʦʥʘʣʴʥʳʝ ï ʩ ʙʘʣʣʦʤ 45. ɼʨʫʛʠʤʠ ʩʣʦ-

ʚʘʤʠ, ʰʢʦʣʘ ʫʞʝ ʥʝ ʩʧʨʘʚʣʷʝʪʩʷ ʩʦ ʩʚʦʠʤʠ ʦʙʷʟʘʥʥʦʩʪʷʤʠ ʧʦ ʚʳʧʫʩʢʫ ʘʙʠʪʫʨʠʝʥʪʦʚ ʠ ʙʫʜʫʱʠʭ 

ʩʪʫʜʝʥʪʦʚ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ. ɺ ʩʣʫʯʘʝ ʥʝʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʰʢʦʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʦʩʪʘʥʦʚʢʠ 

ʝʛʦ ʥʘ ʥʦʚʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʨʝʣʴʩʳ ʩʠʪʫʘʮʠʷ ʤʦʞʝʪ ʪʦʣʴʢʦ ʫʭʫʜʰʘʪʴʩʷ. 

ʂʘʢ ʞʝ ʧʦʤʦʯʴ ʰʢʦʣʘʤ ʧʨʝʦʜʦʣʝʪʴ ʢʨʠʟʠʩ? ɺ ʩʚʷʟʠ ʩ ʨʘʟʚʠʪʠʝʤ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʫ-

ʟʘʤ ʥʝʦʙʭʦʜʠʤʦ ʙʨʘʪʴ ʥʘ ʩʝʙʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʝʱʝ ʟʘ ʰʢʦʣʴʥʠʢʦʚ ʠ ʛʦʪʦʚʠʪʴ ʠʭ ʫʞʝ ʥʘʯʠʥʘʷ ʩ 

9 ʢʣʘʩʩʘ. ʅʘʧʨʠʤʝʨ, ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʨʘʟʨʘʙʦʪʘʪʴ ʢʫʨʩ ʧʦʚʳʰʝʥʥʦʡ ʩʣʦʞʥʦʩʪʠ (ʚ ʪʦʤ ʯʠʩʣʝ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ), ʯʪʦ ʧʦʟʚʦʣʠʪ ʙʝʟ ʪʨʫʜʘ ʨʝʰʘʪʴ ʟʘʜʘʥʠʷ 2 ʯʘʩʪʠ ɽɻʕ 

ʠ ʧʨʦʱʝ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʦʙʫʯʝʥʠʶ ʚ ɺʋɿʝ, ʯʪʦ ʚʠʜʠʤ ʥʘ ʧʨʠʤʝʨʝ ʩʦʟʜʘʥʠ̫ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥ-

ʥʳʭ ʫʯʝʙʥʦ-ʥʘʫʯʥʳʭ ʮʝʥʪʨʦʚ (ʉʋʅʎ) ʧʨʠ ʫʥʠʚʝʨʩʠʪʝʪʘʭ ʚ ʈʦʩʩʠʠ. 

ɺ ʩʣʫʯʘʝ ʨʘʙʦʪʳ ʩʦ ʰʢʦʣʴʥʠʢʘʤʠ ʜʠʩʪʘʥʮʠʦʥʥʦ ʪʨʝʙʫʝʪʩʷ ʧʨʦʜʝʣʘʪʴ ʩʣʝʜʫʶʱʫʶ ʨʘʙʦʪʫ: 

- ʩʦʟʜʘʪʴ ʢʫʨʩ ʚʠʜʝʦ-ʣʝʢʮʠʡ; 

- ʧʨʦʚʦʜʠʪʴ ʚʝʙʠʥʘʨʳ ʥʝ ʨʝʞʝ, ʯʝʤ 2 ʨʘʟʘ ʚ ʥʝʜʝʣʶ; 

- ʧʨʦʚʦʜʠʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʢʦʥʩʫʣʴʪʘʮʠʠ ʧʦʩʨʝʜʩʪʚʦʤ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʠʣʠ ʧʨʦ-

ʛʨʘʤʤ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʙʱʘʪʴʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʚʠʜʝʦʩʚʷʟʠ. 
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ʇʨʠ ʵʪʦʤ ʜʣʷ ʰʢʦʣʴʥʠʢʦʚ ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʩʪʫʧʝʥʠ ʠʟʫʯʝʥʠʷ ʤʘʪʝʨʠʘʣʘ: 

- ʠʟʫʯʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ; 

- ʨʝʝhʥʠʝ ʟʘʜʘʯ 1 ʫʨʦʚʥʷ (ʟʘʜʘʥʠʷ ʣʝʛʢʦʡ ʩʣʦʞʥʦʩʪʠ); 

- ʦʪʨʘʙʦʪʢʘ ʟʘʜʘʥʠʡ 1 ʫʨʦʚʥʷ; 

- ʨʝʝhʥʠʝ ʟʘʜʘʯ 2 ʫʨʦʚʥʷ (ʟʘʜʘʥʠʷ ʩʨʝʜʥʝʡ ʩʣʦʞʥʦʩʪʠ); 

- ʦʪʨʘʙʦʪʢʘʢ ʟʘʜʘʥʠʡ 2 ʫʨʦʚʥʷ; 

- ʨʝʝhʥʠʝ ʟʘʜʘʯ 3 ʫʨʦʚʥʷ ʠʣʠ ʫʨʦʚʥʷ ʩʣʦʞʥʦʩʪʠ ʦʣʠʤʧʠʘʜ ʜʣʷ ʰʢʦʣʴʥʠʢʦʚ, ʦʙʣʘʜʘʶ-

ʱʠʭ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʟʥʘʥʠʡ ʧʦ ʤʘʪʝʤʘʪʠʢʝ. 

  

 
 

ʈʠʩ. 1. ʉʠʩʪʝʤʘ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ çʇʨʦʤʝʪʝʡè ʚ  ʋʨʘʣʴʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ 

ʛʦʨʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ [3] 

 

ɸʥʘʣʦʛʠʯʥʳʝ ʫʨʦʚʥʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʟʘʦʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ 

ʠ ʬʘʢʫʣʴʪʝʪʘ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠ,̫ ʘ ʪʘʢʞʝ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʦʯʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʠʩʧʦʣʴʟʫʷ ʯʘ-

ʩʳ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ. ɺ ʢʘʯʝʩʪʚʝ ñʧʨʝʧʦʜʘʚʘʪʝʣʷ-ʪʨʝʥʝʨʘò ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʳʡ ʦʙʫʯʘʶʱʠʡ ʧʦʨʪʘʣ, ʥʘʧʨʠʤʝʨ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʠʩʪʝʤʫ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝ-

ʥʠʷ çʇʨʦʤʝʪʝʡè [4]. ʅʦ ʛʣʘʚʥʦʝ, ʯʪʦʙʳ ʦʙʫʯʘʶʱʠʝ ʥʘʫʯʠʣʠʩʴ ʨʝʰʘʪʴ ʟʘʜʘʥʠʷ, ʘ ʥʝ ʧʨʦʩʪʦ ʟʘ-

ʤʝʥʷʪʴ ʮʠʬʨʳ ʚ ʢʦʥʝʯʥʦʤ ʚʳʨʘʞʝʥʠʠ. 

ɼʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʚ ʨʘʤʢʘʭ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʛʨʘʥʪʘ ɽʉ ʕʨʘʟʤʫʩ + 

574061-ɽʈʈ-1-2016-1-DE-EPPKA2-CBHE-JP çʄʦʜʝʨʥʠʟʘʮʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʨʦʩ-

ʩʠʡʩʢʠʭ ʠ ʚʴʝʪʥʘʤʩʢʠʭ ʫʥʠʚʝʨʩʠʪʝʪʘʭè (ʄʀʅɽʈɸʃ). 
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ʋɼʂ 514.18 

ʋɼʂ 004.92:371.3 
 

ʆʈʀɻɸʄʀ ʂɸʂ ʀʅʉʊʈʋʄɽʅʊ ʈɸɿɺʀʊʀʗ ʇʈʆʉʊʈɸʅʉʊɺɽʅʅʆɻʆ 

ʄʓʐʃɽʅʀʗ ɺ ʈɽʐɽʅʀʀ ɻɽʆʄɽʊʈʆ-ɻʈɸʌʀʏɽʉʂʀʍ ɿɸɼɸʏ 
 

ɼɽʅʀʉʆɺɸ ʄ. ɺ.  

 

ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 
ɸʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʧʨʝʧʦʜʘʚʘʥʠʷ ʥʘʯʝʨʪʘʪʝʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ ʦʩʪʘʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ 

ʙʫʜʫʱʠʭ ʠʥʞʝʥʝʨʦʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʤʳʰʣʝʥʠʷ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʧʦʩʪʫʧʘʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ 

ʠʤʝʝʪ ʛʨʘʬʠʯʝʩʢʫʶ ʬʦʨʤʫ ʠ ʢʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʷʶʪ ʚʦʟʤʦʞʥʦʩʪʠ 

ʚʦʩʩʦʟʜʘʪʴ ʨʝʘʣʴʥʦʶ ʦʙʩʪʘʥʦʚʢʫ ʠʤʝʥʥʦ ʛʨʘʬʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ. ʀʥʩʪʨʫʤʝʥʪʦʤ ʚ ʨʝʰʝʥʠʠ 

ʟʘʜʘʯ ʧʨʠʢʣʘʜʥʦʡ ʛʝʦʤʝʪʨʠʠ ʷʚʣʷʝʪʩʷ ʚʠʟʫʘʣʠʟʘʮʠʷ ʤʦʜʝʣʝʡ, ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʪʦʨʳʭ ʘʧʧʨʦʢʩʠ-

ʤʠʨʦʚʘʥʳ ʥʠʟʢʦʧʦʣʠʛʦʥʘʣʴʥʳʤʠ ʩʝʛʤʝʥʪʘʤʠ. 

 ɻʨʘʬʠʯʝʩʢʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʙʨʘʟʥʦʩʪʴʶ, ʩʠʤʚʦʣʠʯʥʦʩʪʴʶ ʢʦʤʧʘʢʪʥʦ-

ʩʪʴʶ ʠ ʣʝʛʢʦʩʪʴʶ ʧʨʦʯʪʝʥʠʷ. ʕʪʠʤʠ ʞʝ ʩʚʦʡʩʪʚʘʤʠ ʦʙʣʘʜʘʶʪ ʤʦʜʝʣʠ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʧʦ ʪʝʭ-

ʥʠʢʝ ʦʨʠʛʘʤʠ.     

ɺ ʧʝʨʝʚʦʜʝ ʩ ʷʧʦʥʩʢʦʛʦ çʦʨʠʛʘʤʠè ʦʟʥʘʯʘʝʪ çʩʣʦʞʝʥʥʘʷ ʙʫʤʘʛʘè, ʚ ʩʪʨʘʥʝ ʚʦʩʭʦʜʷʱʝʛʦ 

ʩʦʣʥʮʘ ʠʩʢʫʩʩʪʚʦ ʦʨʠʛʘʤʠ ʥʘʟʳʚʘʶʪ ʠʩʢʫʩʩʪʚʦʤ ʮʝʣʦʛʦ ʣʠʩʪʘ. ʕʪʦ ʦʜʥʦ ʠʟ ʩʘʤʳʭ ʛʣʘʚʥʳʭ ʧʨʘ-

ʚʠʣ ʦʨʠʛʘʤʠ ï ʥʝ ʧʨʠʙʘʚʣʷʪʴ ʠ ʥʝ ʚʳʯʠʪʘʪʴ ʥʠʯʝʛʦ ʣʠʰʥʝʛʦ. ʗʧʦʥʠʷ ʷʚʣʷʝʪʩʷ ʟʘʢʦʥʦʜʘʪʝʣʴʥʠ-

ʮʝʡ ʚʩʝʭ ʢʣʘʩʩʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʦʚ ʦʨʠʛʘʤʠ, ʠʤʝʥʥʦ ʟʜʝʩʴ ʥʘʭʦʜʠʪʩʷ ʢʣʘʩʩʠʯʝʩʢʘʷ ʰʢʦʣʘ ʵʪʦʛʦ 

ʠʩʢʫʩʩʪʚʘ. ʀʤʝʥʥʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʬʠʛʫʨʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʦ ʩʠʭ ʧʦʨ. ɺʧʦʩʣʝʜʩʪʚʠʠ ʧʦʷʚʠ-

ʣʠʩʴ ʩʘʤʳʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʰʢʦʣʳ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʦʨʠʛʘʤʠ.   

ʊʝʭʥʠʢʦʡ ʦʨʠʛʘʤʠ ʟʘʠʥʪʝʨʝʩʦʚʘʣʠʩʴ ʫʯʝʥʳʝ ʠ ʢʦʥʩʪʨʫʢʪʦʨʳ, ʩʦʟʜʘʶʪʩʷ ʩʣʦʞʥʝʡʰʠʝ 

ʪʝʭʥʠʯʝʩʢʠʝ ʢʦʥʩʪʨʫʢʮʠʠ.  

 

 
 

ʈʠʩ. 1. ɸʨʭʠʪʝʢʪʫʨʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʢʦʥʩʪʨʫʢʮʠʠ 

 

ʃʶʙʫʶ ʩʠʩʪʝʤʫ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʩʪʨʦʝʥʠʠ  ʧʨʠʥʷʪʦ ʩʨʘʚʥʠʚʘʪʴ ʩ çʵʚʢʣʠʜʦʚʳʤʠè. 

ɺ ʛʝʦʤʝʪʨʠʠ ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʩʠʩʪʝʤʝ ʘʢʩʠʦʤ ʠ ʪʘʢʠʭ ʧʦʥʷʪʠʷʭ, ʢʘʢ ʪʦʯʢʘ, ʧʨʷʤʘʷ, ʧʣʦʩʢʦʩʪʴ, 

ʠʟʚʝʩʪʥʳ ʪʨʠ ʟʘʜʘʯʠ: 

ʋʜʚʦʝʥʠʝ ʢʫʙʘ ï ʜʣʷ ʢʫʙʘ ʩ ʟʘʜʘʥʥʳʤ ʨʝʙʨʦʤ ʧʦʩʪʨʦʠʪʴ ʜʨʫʛʦʡ ʢʫʙ ʚʜʚʦʝ ʙʦʣʴʰʝʛʦ 

ʦʙʲʸʤʘ;  

ʊʨʠʩʝʢʮʠʷ ʫʛʣʘ ï ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ ʯʘʩʪʠ ʧʨʦʠʟʚʦʣʴʥʳʡ ʟʘʜʘʥʥʳʡ ʫʛʦʣ;  

ʂʚʘʜʨʘʪʫʨʘ ʢʨʫʛʘ ï ʜʣʷ ʟʘʜʘʥʥʦʛʦ ʢʨʫʛʘ ʧʦʩʪʨʦʠʪʴ ʨʘʚʥʦʚʝʣʠʢʠʡ ʚ ʩʤʳʩʣʝ ʧʣʦʱʘʜʠ 

ʢʚʘʜʨʘʪ ʠʣʠ ʜʨʫʛʫʶ ʵʣʝʤʝʥʪʘʨʥʫʶ ʬʦʨʤʫ. 
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ʆʜʥʘʢʦ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ, ʤʝʪʦʜʳ ʦʨʠʛʘʤʠ ʧʦʟʚʦʣʷʶʪ ʙʳʩʪʨʦ ʠ ʪʦʯʥʦ ʨʝ-

ʰʘʪʴ ʟʘʜʘʯʠ ʦʙ ʫʜʚʦʝʥʠʠ ʢʫʙʘ ʠ ʪʨʠʩʝʢʮʠʠ ʫʛʣʘ. 

ʊʨʠʩʝʢʮʠʷ ʫʛʣʘ: 

        
ʋʜʚʦʝʥʠʝ ʢʫʙʘ: 

     
ʆʨʠʛʘʤʝʪʨʠʷ - ʵʪʦ ʩʦʯʝʪʘʥʠʝ ʦʨʠʛʘʤʠ ʠ ʛʝʦʤʝʪʨʠʠ, ʢʦʪʦʨʦʝ ʥʝʩʝʪ ʚ ʩʝʙʝ ʦʨʠʛʠʥʘʣʴʥʦʩʪʴ 

ʜʨʫʛʦʛʦ ʧʦʜʭʦʜʘ ʢ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ ʟʘʜʘʯʘʤ.  

ɺ ʦʨʠʛʘʤʝʪʨʠʠ ʩʯʠʪʘʝʪʩʷ:  

- ʨʦʣʴ ʧʨʷʤʳʭ ʙʫʜʫʪ ʠʛʨʘʪʴ ʢʨʘʷ ʣʠʩʪʘ ʠ ʣʠʥʠʠ ʩʛʠʙʦʚ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʧʨʠ ʝʛʦ ʧʝʨʝʛʠʙʘʥʠʠ;  

- ʨʦʣʴ ʪʦʯʝʢ - ʚʝʨʰʠʥʳ ʫʛʣʦʚ ʣʠʩʪʘ ʠ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʣʠʥʠʡ ʩʛʠʙʦʚ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠʣʠ ʩ ʢʨʘ-

ʷʤʠ ʣʠʩʪʦʚ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʜʣʷ ʣʶʜʝʡ ʤʥʦʛʠʭ 

ʧʨʦʬʝʩʩʠʡ ʠ ʪʝʭʥʠʢʘ ʦʨʠʛʘʤʠ ʧʦʜʭʦʜʠʪ ʜʣʷ ʠʟʫʯʝʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ.  

ɿʘʜʘʯʘ ʨʘʙʦʪʳ ï ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʚʷʟʴ ʦʨʠʛʘʤʠ ʠ 

ʧʨʠʢʣʘʜʥʦʡ ʛʝʦʤʝʪʨʠʠ ʠ ʥʘʡʪʠ ʧʨʠʤʝʥʝʥʠʝ ʚ ʦʙʣʘʩʪʠ 

ʥʘʯʝʨʪʘʪʝʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ. 

ɺ ʵʪʦʤ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʤʦʞʥʦ ʜʦʩʪʠʯʴ, 

ʧʨʠʤʝʥʷʷ ʢʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʨʝ-

ʰʘʪʴ ʛʝʦʤʝʪʨʦ-ʛʨʘʬʠʯʝʩʢʠʝ ʟʘʜʘʯʠ ʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ 

ʨʝʞʠʤʘʭ. ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʘʣʛʦʨʠʪʤʳ  ʧʦʟʚʦʣʠʣʠ ʧʦʷʚʠʪʴʩʷ 

ʪʘʢʠʤ ʧʨʦʛʨʘʤʤʥʳʤ ʧʨʦʜʫʢʪʘʤ ʢʘʢ çTreeMakerè, çOri-

gamizerè. 

ʇʨʠʤʝʥʝʥʠʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʢʦʤʧʴʶʪʝʨʥʦʡ ʚʠʟʫʘ-

ʣʠʟʘʮʠʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʜʠʩʮʠʧʣʠʥ çʅʘʯʝʨʪʘʪʝʣʴʥʘʷ ʛʝʦ-

ʤʝʪʨʠʷè, çʠʥʞʝʥʝʨʥʘʷ ʛʨʘʬʠʢʘè ʠ çʢʦʤʧʴʶʪʝʨʥʘʷ ʛʨʘʬʠ-

ʢʘè ʚʳʟʦʚʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʢ ʨʝ-

ʟʫʣʴʪʘʪʘʤ ʦʙʫʯʝʥʠʷ, ʧʦʵʪʦʤʫ ʥʘʨʷʜʫ ʩ ʠʥʪʝʛʨʘʮʠʝʡ ʢʦʤ-

ʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ, 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʨʘʙʘʪʳʚʘʪʴ ʥʦʚʳʝ ʧʦʜʭʦʜʳ ʢ ʧʦʚʳʰʝʥʠʶ 

ʥʘʛʣʷʜʥʦʩʪʠ ʧʦʜʘʯʠ ʤʘʪʝʨʠʘʣʘ.  

ɺ ʜʘʥʥʦʡ ʧʫʙʣʠʢʘʮʠʠ ʨʘʩʩʤʦʪʨʝʥʳ ʩʧʦʩʦʙʥʦʩʪʠ, 

ʩʦʚʤʝʱʘʪʴ ʪʝʦʨʠʶ ʩ ʧʨʘʢʪʠʢʦʡ, ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʟʥʘʥʠʷ ʚ 

ʧʨʘʢʪʠʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. 

     ʈʠʩ. 4. ɸʣʛʦʨʠʪʤ ʨʘʙʦʪʳ 

           ʇʆ çOrigamizerè 

 

 

ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 
1. ɹʘʣʘʥʜʠʥ ʄ. ɸʢʩʠʦʤʘʪʠʢʘ ʌʫʜʟʠʪʳ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʩʪʨʦʝʥʠʷ. ʅʦʚʦʩʠʙʠʨʩʢ. 

http://blog.balandin.guru/wp-content/uploads/2016/06/ʆʨʠʛʘʤʠ-ʌʫʜʟʠʪʳ.pdf 

2. ʉʪʦʣʙʦʚʘ ʀ. ɼ., ʐʘʭʦʚʘ ɸ.ɹ. ʀʥʪʝʛʨʘʪʠʚʥʘʷ ʤʦʜʝʣʴ ʛʝʦʤʝʪʨʦ-ʛʨʘʬʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚ-

ʢʠ ʩʪʫʜʝʥʪʦʚ//GraphiCon2017, ɻʝʦʤʝʪʨʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. ʂʦʤʧʴʶʪʝʨʥʘʷ ʛʨʘʬʠʢʘ ʚ ʦʙʨʘ-

ʟʦʚʘʥʠʠ, 24ï28 ʩʝʥʪʷʙʨʷ, ʇʝʨʤʴ, 2017.   

http://blog.balandin.guru/wp-content/uploads/2016/06/Оригами-Фудзиты.pdf
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ʋɼʂ 514  

 

ʅɸɻʃʗɼʅʆʉʊʔ ʂɸʂ ʆɼʀʅ ʀɿ ʇʈʀʅʎʀʇʆɺ ʕʌʌɽʂʊʀɺʅʆɻʆ 

ʆɹʋʏɽʅʀʗ ɻɽʆʄɽʊʈʆ-ɻʈɸʌʀʏɽʉʂʀʄ ɼʀʉʎʀʇʃʀʅɸʄ 

 
ʉɸɺʀʅɸ ʊ. ɽ. 

 

ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

ʀʟʫʯʝʥʠʝ ʛʝʦʤʝʪʨʦ-ʛʨʘʬʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ ʚ ɺʋɿʘʭ ʧʨʝʩʣʝʜʫʝʪ ʢʨʦʤʝ ʦʙʱʝʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʳʭ, ʪʘʢʠʝ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʮʝʣʠ, ʢʘʢ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʤʳʰʣʝ-

ʥʠʷ ʙʫʜʫʱʠʭ ʠʥʞʝʥʝʨʦʚ. ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʧʨʠʥʮʠʧʦʚ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʷʚ-

ʣʷʝʪʩʷ ʧʨʠʥʮʠʧ ʥʘʛʣʷʜʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʨʘʟ-

ʣʠʯʥʳʭ ʤʦʜʝʣʝʡ, ʯʝʨʪʝʞʝʡ, ʩʭʝʤ.  

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʦʜʥʫ ʠʟ ʧʨʝʜʤʝʪʥʳʭ ʤʦʜʝʣʝʡ ï ʯʝʨʪʝʞʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʪʨʝʫʛʦʣʴʥʠʢ, 

ʫʜʦʙʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʠʟʣʦʞʝʥʠʠ ʪʘʢʠʭ ʩʣʝʜʫʶʱʠʭ ʪʝʤ ʥʘʯʝʨʪʘʪʝʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ: çʆʧʨʝ-

ʜʝʣʝʥʠʝ ʥʘʪʫʨʘʣʴʥʦʡ ʚʝʣʠʯʠʥʳ ʦʪʨʝʟʢʘ ʧʨʷʤʦʡ ʦʙʱʝʛʦ ʧʦʣʦʞʝʥʠʷ ʤʝʪʦʜʦʤ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ 

ʪʨʝʫʛʦʣʴʥʠʢʘè, çʆʧʨʝʜʝʣʝʥʠʝ ʥʘʪʫʨʘʣʴʥʦʡ ʚʝʣʠʯʠʥʳ ʪʨʝʫʛʦʣʴʥʠʢʘ ʦʙʱʝʛʦ ʧʦʣʦʞʝʥʠʷ ʩʧʦʩʦ-

ʙʦʤ ʚʨʘʱʝʥʠʷ ʚʦʢʨʫʛ ʣʠʥʠʠ ʫʨʦʚʥʷè. ɸ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʥʘ ʩʝʯʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʦʩʢʦʩʪʷ-

ʤʠ (ʪʝʣʦ ʩ ʚʳʨʝʟʦʤ), ʧʝʨʝʩʝʯʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʝʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʮʠʬʨʦʚʳʝ ʜʠʥʘ-

ʤʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʚ ʩʨʝʜʝ ʉɸʇʈ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ ʧʦʩʪʨʦʝʥʠʷ ʪʘʢʦʡ ʪʚʝʨʜʦʪʝʣʴʥʦʡ ʤʦʜʝʣʠ ʚ ʩʨʝʜʝ AutoCAD (ʨʠʩ. 1). 

 

 
 

ʈʠʩ. 1. ʊʚʝʨʜʦʪʝʣʴʥʘʷ ʤʦʜʝʣʴ 

 

ʄʦʜʝʣʴ ʤʦʞʥʦ ʚʨʘʱʘʪʴ, ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩ ʨʘʟʥʳʭ ʪʦʯʝʢ ʟʨʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʦʣʫʯʘʪʴ ʥʝʦʙ-

ʭʦʜʠʤʳʝ ʠʟʦʙʨʘʞʝʥʠʷ: ʧʨʦʝʢʮʠʠ (ʚʠʜʳ), ʨʘʟʨʝʟʳ, ʩʝʯʝʥʠʷ. ʀʟʦʙʨʘʞʝʥʠʷ ʩʪʨʦʷʪʩʷ ʚ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝ çʣʠʩʪʘè ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʧʨʦʝʢʮʠʦʥʥʦʡ ʩʚʷʟʠ, ʨʠʩ. 2. ʊʘʢ, ʧʝʨʝʢʣʶʯʘʷʩʴ ʤʝʞʜʫ ʧʨʦʩʪʨʘʥ-

ʩʪʚʦʤ çʣʠʩʪʘè ʠ ʧʨʦʩʪʨʘʥʩʪʚʦʤ çʤʦʜʝʣʠè, ʚ ʢʦʪʦʨʦʤ ʠʟʥʘʯʘʣʴʥʦ ʩʪʨʦʠʪʩʷ ʪʚʝʨʜʦʪʝʣʴʥʘʷ ʤʦ-

ʜʝʣʴ, ʤʦʞʥʦ ʥʘʛʣʷʜʥʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʦʜʝʣʠ ʠ ʝʝ ʧʨʦʝʢʮʠʡ. 
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ʈʠʩ. 2. ʇʨʦʝʢʮʠʠ ʤʦʜʝʣʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ çʣʠʩʪʘè 

 

ɺ ʢʫʨʩʝ ʠʥʞʝʥʝʨʥʦʡ ʛʨʘʬʠʢʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʩʙʦʨʦʯʥʳʭ ʝʜʠʥʠʮ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʜʝʪʘʣʝʡ 

ʧʦʜʚʠʞʥʦ ʠʣʠ ʥʝʧʦʜʚʠʞʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ, ʩʦʟʜʘʚʘʪʴ ʤʦʜʝʣʠ ʚ AutoCAD ʥʝ ʚʩʝʛʜʘ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ. ɺ ʩʣʫʯʘʝ ʚʳʧʦʣʥʝʥʠʷ ʤʦʜʝʣʠ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʜʝʪʘʣʝʡ, ʠʣʠ 

ʠʤʝʶʱʝʡ ʧʦʜʚʠʞʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʣʫʯʰʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʉɸʇʈ ʩ 3D ʧʘʨʘʤʝʪʨʠʟʘʮʠʝʡ, ʥʘʧʨʠʤʝʨ 

Autodesk Inventor. 

Autodesk Inventor ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ 3D ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʤʝ-

ʭʘʥʠʟʤʦʚ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʪʦʯʥʦʩʪʴʶ ʠ ʥʘʛʣʷʜʥʦʩʪʴʶ. 3D ʧʘʨʘʤʝʪʨʠʟʘʮʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʜʦʙ-

ʥʦʝ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʤʦʜʝʣʝʡ ʚ ʧʨʦʮʝʩʩʝ ʧʦʩʪʨʦʝʥʠʷ ʠ ʧʨʠ ʩʙʦʨʢʝ ʠʟʜʝʣʠʷ. ʉʪʘʥʜʘʨʪʥʳʝ ʜʝʪʘʣʠ 

ʥʝ ʩʪʨʦʷʪ, ʠʭ ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʙʠʙʣʠʦʪʝʢʝ ʢʦʤʧʦʥʝʥʪʦʚ. ʅʘʛʣʷʜʥʦʩʪʴ ʧʦʨʷʜʢʘ ʧʦʰʘʛʦʚʦʡ ʩʙʦʨʢʠ 

ʪʘʢʞʝ ʤʦʞʥʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʩ ʧʦʤʦʱʴʶ ʬʘʡʣʘ ï ʩʭʝʤʳ Autodesk Inventor. ɸʥʠʤʘʮʠʷ ʤʦ-

ʞʝʪ ʚʢʣʶʯʘʪʴ ʠʟʤʝʥʝʥʠʷ ʚʠʜʘ ʠ ʩʦʩʪʦʷʥʠʝ ʚʠʜʠʤʦʩʪʠ ʜʝʪʘʣʝʡ (ʢʦʤʧʦʥʝʥʪʦʚ) ʜʣʷ ʢʘʞʜʦʛʦ ʵʪʘʧʘ 

ʩʙʦʨʢʠ. 

 

 

ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 

1. ʇʦʣʝʞʘʝʚ ʖ.ʆ., ʊʝʣʴʥʦʡ ɺ.ʀ. ʄʝʪʦʜʠʢʘ ʠʟʫʯʝʥʠʷ ʜʠʩʮʠʧʣʠʥʳ çʅʘʯʝʨʪʘʪʝʣʴʥʘʷ ʛʝ-

ʤʝʪʨʠʷè // ɺʝʩʪʥʠʢ ʄɻʉʋ. 2007.  ̄1. ʉ. 82. 

2.  ʇʦʣʝʱʫʢ ʅ.ʅ. ʉʘʤʦʫʯʠʪʝʣʴ AutoCAD 2016. ʉʇʙ.: ɹʍɺ-ʇʝʪʝʨʙʫʨʛ, 2016. ï ʉ. 464. 

3.  ɿʠʥʦʚʴʝʚ ɼ.ɺ. ʆʩʥʦʚʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚ Autodesk Inventor 2016. ʄ.: ɼʄʂ ʇʨʝʩʩ, 

2017. ï ʉ. 255. 
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ʇʆɺʓʐɽʅʀɽ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ɼʀʉʊɸʅʎʀʆʅʅʆɻʆ  

ʆɹʋʏɽʅʀʗ ɺ ʋʈɸʃʔʉʂʆʄ ɻʆʉʋɼɸʈʉʊɺɽʅʅʆʄ ɻʆʈʅʆʄ 

ʋʅʀɺɽʈʉʀʊɽʊɽ ʇʈʀ ʀɿʋʏɽʅʀʀ ʆɹʑɽʆɹʈɸɿʆɺɸʊɽʃʔʅʓʍ 

ɼʀʉʎʀʇʃʀʅ 
 

ʉɸɼʓʈɽɺɸ ʆ. ɺ. 

 

ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʵʣʝʢʪʨʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʢʘʢ 

ʚ ʈʦʩʩʠʠ, ʪʘʢ ʠ ʟʘ ʨʫʙʝʞʦʤ. ɺʦ ʤʥʦʛʠʭ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʩʦʟʜʘʥʳ ʮʝʥʪʨʳ e-learning, 

ʧʦʟʚʦʣʷʶʱʠʝ ʧʨʦʡʪʠ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʩ ʧʦʣʫʯʝʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʜʠʧʣʦʤʘ. ʊʘ-

ʢʦʡ ʮʝʥʪʨ ʝʩʪʴ ʠ ʚ ʋʨʘʣʴʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʛʦʨʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ. 

ɹʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʢ ʵʣʝʢʪʨʦʥʥʦʤʫ ʦʙʫʯʝʥʠʶ ʩʚʷʟʘʥ ʩ ʨʦʩʪʦʤ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʝʨʩʦʥʘʣʫ, 

ʰʠʨʦʢʠʤ ʚʥʝʜʨʝʥʠʝʤ  ʀʊ-ʪʝʭʥʦʣʦʛʠʡ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝ ʩʬʝʨʳ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʦʜʦʙʥʳʝ ʠʟ-

ʤʝʥʝʥʠʷ ʦʙʫʩʣʦʚʠʣʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʫʩʣʦʚʠʡ ʜʣʷ ʥʝʧʨʝʨʳʚʥʦʡ, ʙʳʩʪʨʦʡ, ʛʠʙʢʦʡ  ʠ  

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ. ʊʨʘʜʠʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʦʙʫʯʝʥʠʷ ʥʝ ʩʧʦʩʦʙʥʳ ʩʦʦʪ-

ʚʝʪʩʪʚʦʚʘʪʴ ʜʘʥʥʳʤ ʧʦʪʨʝʙʥʦʩʪʷʤ, ʧʦʵʪʦʤʫ ʧʦʪʨʝʙʦʚʘʣʩʷ ʧʦʠʩʢ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʩʠʩʪʝʤ. 

ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʠʤʝʝʪ ʨʷʜ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʧʨʝʠʤʫʱʝʩʪʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘ-

ʜʠʮʠʦʥʥʳʤ ʦʙʫʯʝʥʠʝʤ. 

ʆʩʥʦʚʫ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʠ ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʦʙʫʯʝʥʠʠ ʩʦʩʪʘʚʣʷʝʪ ʮʝʣʝʥʘ-

ʧʨʘʚʣʝʥʥʘʷ ʠ ʢʦʥʪʨʦʣʠʨʫʝʤʘʷ ʠʥʪʝʥʩʠʚʥʘʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʫʯʘʱʝʛʦʩʷ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ 

ʩʘʤ ʦʧʨʝʜʝʣʷʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʩʚʦʝʥʠʷ ʧʨʝʜʤʝʪʦʚ, ʫʯʠʪʴʩʷ ʚ ʫʜʦʙʥʦʤ ʜʣʷ ʩʝʙʷ ʤʝʩʪʝ, ʩ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ, ʘ ʯʘʩʪʦ ʠ ʚ ʫʜʦʙʥʦʝ ʜʣʷ ʩʝʙʷ ʚʨʝʤʷ. ʇʦʵʪʦʤʫ ʦʩʥʦʚʥʳʤ ʧʨʝʠʤʫʱʝ-

ʩʪʚʦʤ e-learning ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʦʧʨʝʜʝʣʝʥʥʫʶ ʩʚʦʙʦʜʫ ʚ ʧʣʘʥʝ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ, ʚʨʝʤʝʥʠ 

ʦʙʫʯʝʥʠʷ ʠ ʝʛʦ ʪʝʤʧʦʚ, ʯʪʦ ʜʝʣʘʝʪ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʜʣʷ ʪʝʭ ʧʦʣʴʟʦ-

ʚʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʧʦ ʪʦʡ ʠʣʠ ʠʥʦʡ ʧʨʠʯʠʥʝ ʥʝ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʫʯʘʪʴʩʷ ʦʯʥʦ, ʥʦ ʞʝʣʘʶʪ 

ʧʦʚʳʩʠʪʴ ʩʚʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʫʨʦʚʝʥʴ. 

ʆʜʠʥ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʣʶʩʦʚ e-learning ð ʤʝʥʴʰʘʷ ʩʪʦʠʤʦʩʪʴ ʦʙʫʯʝʥʠʷ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʦʧʣʘʪʦʡ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʦʯʥʦʛʦ ʦʙʫʯʝʥʠʷ ʥʘ ʢʦʤʤʝʨʯʝʩʢʦʡ ʦʩʥʦʚʝ. ʆʜʥʘʢʦ ʵʪʦ ʥʝ ʦʩʥʦʚʥʦʡ ʜʦ-

ʚʦʜ ʚ ʝʛʦ ʧʦʣʴʟʫ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʙʘʟʦʚʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʘʢʘʜʝʤʠʯʝʩʢʦʤ ʚʫʟʝ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ 

ʜʘʣʝʢʦ ʥʝ ʢʘʞʜʳʡ ʯʝʣʦʚʝʢ ʚ ʩʠʣʫ ʩʚʦʠʭ ʣʠʯʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʧʦʩʦʙʝʥ ʧʦʣʫʯʠʪʴ ʜʠʩʪʘʥʮʠʦʥ-

ʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ: ʩʫʱʝʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʨʦʮʝʥʪ ʣʶʜʝʡ, ʜʣʷ ʢʦʪʦʨʳʭ ʝʜʠʥʩʪʚʝʥʥʦ ʚʦʟʤʦʞ-

ʥʳʤ ʩʧʦʩʦʙʦʤ ʚʦʩʧʨʠʷʪʠʷ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʷʚʣʷʝʪʩʷ ʘʫʜʠʪʦʨʥʘʷ ʬʦʨʤʘ ʦʙʫʯʝʥʠʷ, ʘ ʢʦʤʫ-ʪʦ 

ʤʦʞʝʪ ʧʨʦʩʪʦ ʥʝ ʭʚʘʪʠʪʴ ʜʠʩʮʠʧʣʠʥʠʨʦʚʘʥʥʦʩʪʠ ʠ ʫʩʠʜʯʠʚʦʩʪʠ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʳʭ ʟʘʥʷʪʠʡ. 

ʅʝʤʘʣʦʚʘʞʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝ-

ʥʠ ʦʙʫʯʝʥʠʷ ʟʘ ʩʯʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʧʨʘʚʠʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. ʆʜʥʘʢʦ, ʜʘʥʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ 

ʨʘʙʦʪʘʝʪ ʥʝ ʚʩʝʛʜʘ ʠ ʟʘʚʠʩʠʪ ʦʪ ʠʟʫʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʦʪ ʤʝʪʦʜʘ ʝʛʦ ʧʦʜʘʯʠ. ɹʦʣʴʰʘʷ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴ ʦʙʫʯʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʘ ʪʦʣʴʢʦ ʧʨʠ ʭʦʨʦʰʝʡ ʩʪʨʫʢʪʫʨʝ ʢʫʨʩʘ ʠ ʢʘʯʝʩʪʚʝʥʥʦʡ 

ʤʝʪʦʜʠʢʝ ʧʦʜʘʯʠ ʠʟʫʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʉʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʦʩʚʦʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʧʦʩʪʝʧʝʥʥʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʨʘʙʦʪʢʫ ʪʘʢʠʭ ʢʘ-

ʯʝʩʪʚ, ʢʘʢ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ, ʦʨʛʘʥʠʟʦʚʘʥʥʦʩʪʴ ʠ ʫʤʝʥʠʝ ʨʝʘʣʴʥʦ ʦʮʝʥʠʚʘʪʴ ʩʚʦʠ ʩʠʣʳ, ʨʝʰʝʥʠʷ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʫʩʧʝʰʥʦʡ ʢʘʨʴʝʨʳ. 

ʅʝʣʴʟʷ ʟʘʙʳʚʘʪʴ ʠ ʦ ʪʦʤ, ʯʪʦ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ð ʝʜʠʥʩʪʚʝʥʥʳʡ ʩʧʦʩʦʙ ʧʦʣʫ-

ʯʠʪʴ ʦʙʨʘʟʦʚʘʥʠʝ ʜʣʷ ʪʝʭ, ʢʪʦ ʧʦ ʨʷʜʫ ʧʨʠʯʠʥ (ʦʪʩʫʪʩʪʚʠʝ ʚʨʝʤʝʥʠ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʯʝʪʘʪʴ 

ʫʯʝʙʫ ʩ ʨʘʙʦʪʦʡ, ʪʝʨʨʠʪʦʨʠʘʣʴʥʘʷ ʫʜʘʣʝʥʥʦʩʪʴ ʦʪ ʚʫʟʘ ʠ ʧʨ.) ʥʝ ʤʦʞʝʪ ʫʯʠʪʴʩʷ ʦʙʳʯʥʳʤ ʦʯʥʳʤ 

ʦʙʨʘʟʦʤ. 

ʉʝʛʦʜʥʷ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʧʨʦʯʥʦ ʟʘʥʠʤʘʝʪ ʩʚʦʶ ʥʠʰʫ ʥʘ ʨʳʥʢʝ ʦʙʨʘʟʦʚʘʥʠʷ ʠ 

ʫʚʝʨʝʥʥʦ ʧʦʟʠʮʠʦʥʠʨʫʝʪʩʷ ʢʘʢ ʘʣʴʪʝʨʥʘʪʠʚʘ ʪʨʘʜʠʮʠʦʥʥʦʤʫ ʦʙʫʯʝʥʠʶ. ʆʥʣʘʡʥʦʚʦʝ ʦʙʫʯʝʥʠʝ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦ ʜʣʷ ʘʙʠʪʫʨʠʝʥʪʦʚ ʢʘʢ ʚʦʟʤʦʞʥʳʡ ʚʘʨʠʘʥʪ ʧʦʣʫʯʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ. ɺ ʫʯʝʙʥʳʭ 
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ʟʘʚʝʜʝʥʠʷʭ ʠ ʫʯʝʙʥʳʭ ʮʝʥʪʨʘʭ ʜʠʩʪʘʥʮʠʦʥʥʳʝ ʠ ʩʤʝʰʘʥʥʳʝ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʦʭʚʘ-

ʪʠʪʴ ʦʙʫʯʝʥʠʝʤ ʫʜʘʣʝʥʥʳʝ ʨʝʛʠʦʥʳ ʠ ʩʥʠʟʠʪʴ ʧʨʷʤʳʝ ʟʘʪʨʘʪʳ ʥʘ ʦʙʫʯʝʥʠʝ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʪʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʟʚʘʥʠʷ ʙʘʢʘʣʘʚʨʘ ʙʦʣʴʰʠʥʩʪʚʦ 

ʩʪʫʜʝʥʪʦʚ ʧʨʝʜʧʦʯʠʪʘʶʪ ʦʯʥʫʶ ʬʦʨʤʫ, ʘ ʜʠʩʪʘʥʮʠʦʥʥʦ ʟʘʢʘʥʯʠʚʘʶʪ ʢʘʢʠʝ-ʣʠʙʦ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʳʝ ʢʫʨʩʳ. ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ ʦʙʫʯʝʥʠʠ ʧʨʦʮʝʥʪ ʚʳʙʠʨʘʶʱʠʭ ʦʥʣʘʡʥʦʚʦʝ ʦʙʫʯʝʥʠʝ ʚʦʟʨʘʩʪʘʝʪ, 

ʧʨʠʯʝʤ ʧʨʠ ʦʩʚʦʝʥʠʠ ʢʘʢ ʦʩʥʦʚʥʳʭ, ʪʘʢ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ. 

ʏʪʦ ʤʦʞʥʦ ʧʨʝʜʧʨʠʥʷʪʴ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ 

ʋʨʘʣʴʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʛʦʨʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʠ ʚʳʚʝʜʝʥʠʝ ʝʛʦ ʥʘ ʥʦʚʳʡ ʫʨʦʚʝʥʴ?  

ʇʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʩʠʣʴʥʦ ʤʝʰʘʝʪ ʙʦʣʴʰʦʝ ʨʘʟʣʠʯʠʝ ʚ ʯʘʩʘʭ 

ʧʨʦʛʨʘʤʤ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʧʦ ʬʠʟʠʢʝ ʠ ʜʨʫʛʠʭ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʝʜʤʝʪʦʚ ʜʣʷ ʩʪʫʜʝʥʪʦʚ 

ʨʘʟʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʠ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ. ʆʜʥʠ ʩʧʝʮʠʘʣʴʥʦʩʪʠ, ʥʘʧʨʠʤʝʨ, "ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ" 

ʠʟʫʯʘʶʪ ʚʝʩʴ ʢʫʨʩ ʬʠʟʠʢʠ ʟʘ ʜʚʘ ʩʝʤʝʩʪʨʘ. ʕʪʦ ʚʝʜʝʪ ʢ ʦʛʨʦʤʥʦʡ ʥʘʛʨʫʟʢʝ ʥʘ ʩʪʫʜʝʥʪʘ, ʝʤʫ 

ʧʨʠʭʦʜʠʪʩʷ ʦʩʚʦʠʪʴ ʦʯʝʥʴ ʙʦʣʴʰʦʡ ʤʘʪʝʨʠʘʣ ʟʘ ʢʦʨʦʪʢʠʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ. ʀ, ʢʘʢ ʧʦʢʘʟʘʣ 

ʦʧʳʪ ʧʦʩʣʝʜʥʠʭ ʜʚʫʭ ʣʝʪ, 70 %  ʩʪʫʜʝʥʪʦʚ ʥʝ ʩʧʨʘʚʣʷʶʪʩʷ ʩ ʪʘʢʠʤ ʦʙʲʝʤʘʤ ʠ ʫʭʦʜʷʪ ʥʘ ʜʨʫʛʠʝ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠ, ʚ ʧʨʦʛʨʘʤʤʝ ʦʙʫʯʝʥʠʷ ʢʦʪʦʨʳʭ ʬʠʟʠʢʘ ʦʪʩʫʪʩʪʚʫʝʪ. ɺ ʧʨʦʛʨʘʤʤʘʭ  ʜʨʫʛʠʭ  

ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʥʘ ʠʟʫʯʝʥʠʝ ʬʠʟʠʢʠ ʦʪʚʦʜʠʪʩʷ ʪʨʠ ʠʣʠ ʯʝʪʳʨʝ ʩʝʤʝʩʪʨʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴ-

ʰʠʪʴ ʥʘʛʨʫʟʢʫ ʥʘ ʩʪʫʜʝʥʪʘ ʚ ʪʝʯʝʥʠʠ ʦʜʥʦʛʦ ʩʝʤʝʩʪʨʘ. ʇʦʵʪʦʤʫ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʙʫʜʝʪ ʫʨʘʚ-

ʥʷʪʴ ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʦʚ, ʦʪʚʦʜʠʤʳʭ ʥʘ ʠʟʫʯʝʥʠʝ ʬʠʟʠʢʝ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʨʘʟʥʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʠ 

ʥʘʛʨʫʟʢʫ ʨʘʩʧʨʝʜʝʣʠʪʴ ʥʘ ʪʨʠ ʩʝʤʝʩʪʨʘ. 

ɺʚʝʜʝʥʠʝ ʝʜʠʥʦʡ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʚʩʝʭ ʩʪʫʜʝʥʪʦʚ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʦʙʫʯʘʶ-

ʱʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʪʘʢ ʢʘʢ ʥʝ ʧʨʠʜʝʪʩʷ ʟʘʪʨʘʯʠʚʘʪʴ ʨʝʩʫʨʩʳ  ʥʘ ʩʦʩʪʘʚʣʝʥʠʝ ʨʘʟʥʳʭ ʢʦʥʩʧʝʢʪʦʚ 

ʣʝʢʮʠʡ, ʟʘʧʠʩʠ ʨʘʟʥʳʭ ʚʠʜʝʦ-ʫʨʦʢʦʚ ʠ ʤʝʪʦʜʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʨʘʟʥʳʭ ʩʧʝʮʠ-

ʘʣʴʥʦʩʪʝʡ. 

ɹʦʣʴʰʦʡ ʧʨʦʙʣʝʤʦʡ ʦʩʪʘʝʪʩʷ ʢʦʥʪʨʦʣʴ ʟʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʦʡ ʩʪʫʜʝʥʪʦʚ ʚʦ ʚʨʝʤʷ 

ʦʙʫʯʝʥʠʷ. ʂ ʩʦʞʘʣʝʥʠʶ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʚʦʟʤʦʞʥʦ ʧʨʦʩʣʝʜʠʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʣʠ ʩʪʫ-

ʜʝʥʪ ʚʳʧʦʣʥʷʝʪ ʚʩʝ ʟʘʜʘʥʠʷ ʠʣʠ ʵʪʦ ʟʘ ʥʝʛʦ ʜʝʣʘʝʪ ʢʪʦ-ʪʦ ʜʨʫʛʦʡ. ɺ ʧʨʘʢʪʠʢʝ ʧʨʠʤʝʥʷʶʪʩʷ ʩʠ-

ʩʪʝʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʩ ʫʜʘʣʝʥʥʳʤ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʣʠʯʥʦʩʪʠ ʦʙʫʯʘʶʱʝʛʦʩʷ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʚʦ ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ ʵʢʟʘʤʝʥʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʟʘʧʠʩʴ ʚʠʜʝʦ ʠ ʤʦʞʥʦ ʧʨʦʢʦʥʪʨʦʣʠ-

ʨʦʚʘʪʴ ʣʠʯʥʦʩʪʴ ʩʪʫʜʝʥʪʘ, ʩʜʘʶʱʝʛʦ ʵʢʟʘʤʝʥ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʋʨʘʣʴʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʛʦʨʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʜʣʷ ʦʙʫʯʝʥʠʷ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʠʩʪʝʤʘ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ "ʇʨʦʤʝʪʝʡ 4.8". ʉ ʤʦʝʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʵʪʘ ʩʠ-

ʩʪʝʤʘ ʤʦʨʘʣʴʥʦ ʫʩʪʘʨʝʣʘ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʪʦ ʢʘʩʘʝʪʩʷ ʫʜʦʙʩʪʚʘ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʢ ʧʨʝʧʦ-

ʜʘʚʘʪʝʣʝʤ, ʪʘʢ ʠ ʩʪʫʜʝʥʪʦʤ. ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʥʫʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʙʠʙʣʠʦʪʝʢʝ ʩʠʩʪʝʤʳ ʪʨʝʙʫ-

ʝʪʩʷ ʦʯʝʥʴ ʤʥʦʛʦ ʚʨʝʤʝʥʠ, ʪʘʢ ʢʘʢ ʦʥʘ ʥʝ ʫʧʦʨʷʜʦʯʝʥʘ. ʊʘʢʞʝ ʧʣʦʭʦ ʧʨʦʜʫʤʘʥʦ ʚʝʜʝʥʠʝ ʜʦʢʫ-

ʤʝʥʪʘʮʠʠ ʠ ʦʪʯʝʪʥʦʩʪʠ ʦ ʧʨʦʭʦʞʜʝʥʠʠ ʦʙʫʯʝʥʠʷ. ɺʩʪʨʦʝʥʥʳʡ ʜʠʟʘʡʥʝʨ ʪʝʩʪʦʚ ʚʝʩʴʤʘ ʧʨʠʤʠ-

ʪʠʚʝʥ ʠ ʥʝ ʧʦʟʚʦʣʷʝʪ ʦʪʦʙʨʘʞʘʪʴ ʩʦʜʝʨʞʘʥʠʝ ʪʝʩʪʘ ʚ ʬʦʨʤʘʪʝ, ʥʘʠʣʫʯʰʝʤ ʜʣʷ ʚʦʩʧʨʠʷʪʠʷ. 

ɼʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʚ ʨʘʤʢʘʭ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʛʨʘʥʪʘ ɽʉ ʕʨʘʟʤʫʩ + 

574061-ɽʈʈ-1-2016-1-DE-EPPKA2-CBHE-JP çʄʦʜʝʨʥʠʟʘʮʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ 

ʨʦʩʩʠʡʩʢʠʭ ʠ ʚʴʝʪʥʘʤʩʢʠʭ ʫʥʠʚʝʨʩʠʪʝʪʘʭè (ʄʀʅɽʈɸʃ). 
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ɻɽʆʄɽʊʈʀʏɽʉʂʀɽ ʕʃɽʄɽʅʊʓ ʀ ʇʈʆʉʊʈɸʅʉʊɺɸ 
 

ʉɸʄʆʍɺɸʃʆɺ ʖ. ʀ.  

 

ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

ʕʣʝʤʝʥʪ (ʦʪ ʣʘʪ. elementum ï ʩʪʠʭʠʷ, ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ ʚʝʱʝʩʪʚʦ, ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʩʪʴ), 

ʥʘʧʨʠʤʝʨ, ʵʣʝʤʝʥʪʘʨʥʘʷ ʜʣʠʥʘ ï ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʜʣʠʥʘ1. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦ-

ʥ̫ ʪʠʷ ʪʦʯʢʘ, ʧʨʷʤʘʷ, ʧʣʦʩʢʦʩʪʴ ʷʚʣʷʶʪʩʷ ʧʦʥʷʪʠʷʤʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤʠ. 

ʆʜʥʦʤʝʨʥʦʝ ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠʤʝʝʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ ʵʣʝʤʝʥʪ ï ʧʨʷʤʫʶ 

ʣʠʥʠʶ, ʥʘ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʨʘʩʧʦʣʦʞʠʪʴ ʪʦʯʢʠ, ʛʨʫʧʧʳ ʪʦʯʝʢ, ʨʷʜʳ ʠ ʪ.ʜ. ʇʨʦʩʪʝʡʰʘʷ ʢʦʥʩʪʨʫʢ-

ʮʠʷ (ʨʠʩ. 1) ʠʟ ʜʚʫʭ ʪʦʯʝʢ ʠ ʧʨʷʤʦʡ ʣʠʥʠʠ ʦʧʨʝʜʝʣʷʝʪ ʚʩʝ ʦʜʥʦʤʝʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʚʢʣʶʯʘʷ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʪʦʯʝʢ, ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ ʩʠʤʧʣʝʢʩ ʦʜʥʦʤʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

 

 
 

ʈʠʩ. 1. ʉʠʤʧʣʝʢʩ ʦʜʥʦʤʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 

 

ʇʨʷʤʘʷ ʣʠʥʠʷ ʘ ʷʚʣʷʝʪʩʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ ʠ ʟʘʩʣʫʞʠʚʘʝʪ ʧʝʨʩʦʥʘʣʴʥʦʝ 

ʦʧʨʝʜʝʣʝʥʠʝ ï ʧʨʷʤʘʷ ʣʠʥʠʷ ï ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ ʠʤʝʝʪ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʧʨʠ ʧʦʣʥʦʤ ʦʪ-

ʩʫʪʩʪʚʠʠ ʪʦʣʱʠʥʳ, ʥʝʧʨʝʨʳʚʥʳʡ, ʦʜʥʦʨʦʜʥʳʡ ʠ ʙʝʩʢʦʥʝʯʥʳʡ ʥʝ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʥʠʢʘʢʠʭ ʛʝʦ-

ʤʝʪʨʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ. ʏʪʦʙʳ ʧʦʩʪʨʦʠʪʴ ʦʜʥʦʤʝʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʥʫʞʥʦ ʚʟʷʪʴ ʬʫʥʜʘʤʝʥ-

ʪʘʣʴʥʳʡ ʵʣʝʤʝʥʪ ï ʧʨʷʤʫʶ ʠ çʟʘʩʝʣʠʪʴè ʝʛʦ ʪʦʯʢʘʤʠ, ʤʥʦʞʝʩʪʚʦʤ ʪʦʯʝʢ ʠʣʠ ʦʪʨʝʟʢʘʤʠ ʧʨʷʤʦʡ, 

ʜʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ ʧʨʷʤʘʷ ʣʠʥʠʷ ʤʦʞʥʦ ʢʨʘʪʢʦ ʥʘʟʚʘʪʴ ʛʠʧʝʨʵʣʝʤʝʥ-

ʪʦʤ ï 1. çɻʠʧʝʨè ʦʟʥʘʯʘʝʪ çʩʚʝʨʭè ʠʣʠ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʚʩʝʦʙʲʝʤʣʶʱʝʝ ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʦʜ-

ʥʦʤʝʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʮʠʬʨʘ 1 ʦʟʥʘʯʘʝʪ ʤʝʨʥʦʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʅʫʣʴʤʝʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ 

ʠʤʝʝʪ ʛʠʧʝʨʵʣʝʤʝʥʪ ï 0, ʪ. ʝ. ʪʦʯʢʫ. ʊʦʯʢʘ ʜʣʷ ʥʫʣʴʤʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʦʧʨʝʜʝʣʷʝʪ ʚʩʝ: ʛʠʧʝ-

ʨʵʣʝʤʝʥʪ, ʩʠʤʧʣʝʢʩ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʦʙʲʝʢʪ ʥʫʣʴʤʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʩʘʤʦ ʧʨʦʩʪʨʘʥʩʪʚʦ. 

ɼʚʫʤʝʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʇʣʦʩʢʦʩʪʴ ʠʣʠ ʧʦʚʝʨʭʥʦʩʪʴ R2 ʠʤʝʝʪ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʧʦ ʜʚʫʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ ʧʨʠ ʧʦʣʥʦʤ ʦʪʩʫʪʩʪʚʠʠ ʪʦʣʱʠʥʳ (ʨʠʩ. 2). ʇʣʦʩʢʦʩʪʴ a ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʜʚʫʤʝʨ-

ʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʟʘʜʘʝʪʩʷ ʪʨʝʤʷ ʥʝʢʦʣʣʝʥʠʘʨʥʳʤʠ ʪʦʯʢʘʤʠ, ʩʦʝʜʠʥʝʥʠʝ ʠʭ ʦʪʨʝʟʢʘʤʠ ʧʨʷ-

ʤʳʭ, ʦʧʨʝʜʝʣʷʝʪ ʧʣʦʩʢʫʶ ʬʠʛʫʨʫ ï ʪʨʝʫʛʦʣʴʥʠʢ. ʇʣʦʩʢʦʩʪʴ a ʦʛʨʘʥʠʯʝʥʘ ʟʘʤʢʥʫʪʦʡ ʢʨʠʚʦʡ 

ʣʠʥʠʝʡ, ʯʪʦ ʦʟʥʘʯʘʝʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʣʦʩʢʦʩʪʠ ʜʦ ʙʝʩʢʦʥʝʯʥʦʩʪʠ. 

 

 
 

ʈʠʩ. 2. ɼʚʫʤʝʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ R2 

 

ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝʜʫʶʱʠʡ ʘʣʛʦʨʠʪʤ. 

                                                           
1
 ʕʣʝʤʝʥʪ. ɹʕʉ. ʄ.: ʅʘʫʯʥ. ʀʟʜ-ʚʦ çɹʦʣʴʰʘʷ ʈʦʩʩʠʡʩʢʘʷ ʵʥʮʠʢʣʦʧʝʜʠʷè, ʉʇʙ.: ʅʦʨʠʥʪ. 2000. ʉ. 1401.  
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1. ʉʪʨʦʠʪʩʷ ʛʠʧʝʨʵʣʝʤʝʥʪ ï 2 ʧʨʦʩʪʨʘʥʩʪʚʘ R2, ʜʣʷ ʵʪʦʛʦ ʚʳʙʠʨʘʝʪʩʷ ʧʣʦʩʢʦʩʪʴ a. ʊʦʣ-

ʱʠʥʘ ʧʣʦʩʢʦʩʪʠ ʨʘʚʥʘ ʥʫʣʶ. ʊ. ʝ. ʵʪʦ ʚʠʨʪʫʘʣʴʥʘʷ ʧʣʦʩʢʦʩʪʴ, ʯʪʦ ʥʝ ʤʝʰʘʝʪ ʧʦʣʴʟʦʚʘʪʴʩʷ ʵʪʠʤ 

ʵʣʝʤʝʥʪʦʤ, ʢʘʢ ʨʝʘʣʴʥʳʤ ʥʘ ʯʝʨʪʝʞʝ. ʆʧʨʝʜʝʣʝʥʠʝ ʛʠʧʝʨʵʣʝʤʝʥʪʘ ʧʨʦʩʪʨʘʥʩʪʚʘ R2 ʘʥʘʣʦʛʠʯʥʦ 

ʧʨʠʚʝʜʝʥʥʦʤʫ ʛʠʧʝʨʵʣʝʤʝʥʪʫ ï 1: ʛʠʧʝʨʵʣʝʤʝʥʪ ï 2 ʥʝʧʨʝʨʳʚʥʳʡ, ʦʜʥʦʨʦʜʥʳʡ, ʙʝʩʢʦʥʝʯʥʳʡ, 

ʥʝ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʥʠʢʘʢʠʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ. 

1. çɿʘʩʝʣʠʪʴè ʛʠʧʝʨʵʣʝʤʝʥʪ ï 2 ʪʦʯʢʘʤʠ, ʧʨʷʤʳʤʠ ʣʠʥʠʷʤʠ, ʧʣʦʩʢʠʤʠ ʬʠʛʫʨʘʤʠ. ʊ. ʝ. 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʦʙʲʝʢʪʘʤʠ, ʦʙʨʘʟʫʶʱʠʤʠ ʛʝʦʤʝʪʨʠʶ ï ʧʣʘʥʝʤʝʪʨʠʶ. 

2. ʀʟ ʚʩʝʛʦ ʤʥʦʞʝʩʪʚʘ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʥʫʞʥʦ ʚʳʙʨʘʪʴ ʪʨʠ ʪʦʯʢʠ (ʩʤ. ʨʠʩ. 2 ï 

1, 2, 3), ʩʦʝʜʠʥʝʥʥʳʝ ʧʨʷʤʳʤʠ ʣʠʥʠʷʤʠ ï ʩʠʤʧʣʝʢʩ ʜʚʫʤʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʌʫʥʢʮʠʠ ʩʠʤ-

ʧʣʝʢʩʘ: 

1) ʦʧʨʝʜʝʣʠʪʝʣʴ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʚ ʩʤʳʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ 

ʦʙʲʝʢʪʘ ʜʘʥʥʦʤʫ ʧʨʦʩʪʨʘʥʩʪʚʫ; 

2) ʦʧʨʝʜʝʣʠʪʝʣʴ ʛʝʦʤʝʪʨʠʠ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʩʠʤʧʣʝʢʩ ʧʦ ʛʨʘʬʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʦʧʨʝʜʝ-

ʣʷʝʪ ʧʨʦʝʢʪʠʚʥʦʝ, ʘʬʬʠʥʥʦʝ ʠʣʠ ʤʝʪʨʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ; 

3) ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʠʤʧʣʝʢʩʘ ʧʦʟʚʦʣʷʶʪ ʚʳʙʨʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʤʝʪʨʠ-

ʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʨʦʮʝʩʩʘ ʨʝʰʝʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʟʘʜʘʯ ʠʣʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʝʰʝʥʠʷ ʚ ʫʜʦʙ-

ʥʦʡ ʬʦʨʤʝ; 

4) ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʠʝʨʘʨʭʠʷ ʩʠʤʧʣʝʢʩʦʚ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʨʦʩʪʨʘʥʩʪʚ. 

ʊʨʝʭʤʝʨʥʦʝ ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ɻʠʧʝʨʵʣʝʤʝʥʪ 3 ï ʛʠʧʝʨʵʣʝʤʝʥʪ ʪʨʝʭʤʝʨʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʢʦʪʦʨʦʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʜʦ ʙʝʩʢʦʥʝʯʥʦʩʪʠ, ʧʨʠʯʝʤ ʩ ʪʝʣʝʩʥʳʤ ʫʛʣʦʤ 360Á. 

ʉʠʤʧʣʝʢʩ R 3 (ʨʠʩ. 3), 1234 ʪʝʪʨʘʵʜʨ, ʬʫʥʢʮʠʠ ʝʛʦ ʦʧʠʩʘʥʳ ʥʠʞʝ. ʕʣʝʤʝʥʪʳ R 3:  ʛʠʧʝʨʵʣʝʤʝʥʪ 

0 ï ʪʦʯʢʘ, ʛʠʧʝʨʵʣʝʤʝʥʪ 1 ï ʧʨʷʤʘʷ, ʛʠʧʝʨʵʣʝʤʝʥʪ 2 ï ʧʣʦʩʢʦʩʪʴ, ʛʠʧʝʨʵʣʝʤʝʥʪ 3- ʛʠʧʦʪʝʪʠʯʝ-

ʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. 

 

 
  

ʈʠʩ. 3. ʊʨʝʭʤʝʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ R 3 

 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʩʚʦʡʩʪʚ ʪʨʝʭʤʝʨʥʳʭ ʦʙʲʝʢʪʦʚ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʦʙʲʝʢʪʳ ʧʨʦʩʪʳʝ ʠ ʩʣʦʞ-

ʥʳʝ, ʥʘʧʨʠʤʝʨ, ʢʠʨʧʠʯ, ï ʥʠʢʦʤʫ ʚ ʛʦʣʦʚʫ ʥʝ ʧʨʠʜʝʪ ʠʟʫʯʘʪʴ, ʯʪʦ ʫ ʥʝʛʦ ʚʥʫʪʨʠ. ʉʣʦʞʥʳʝ ʦʙʲ-

ʝʢʪʳ ï ʨʫʜʳ ʠ ʛʦʨʥʳʝ ʧʦʨʦʜʳ, ʠʣʠ ʤʘʰʠʥʳ ʠ ʤʝʭʘʥʠʟʤʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʜʝʪʘʣʝʡ, ʩʦʝʜʠʥʝʥʠʝ 

ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʲʝʤʥʳʤ ʠ ʥʝʨʘʟʲʝʤʥʳʤ: ʧʦʜʦʙʥʳʝ ʢʦʤʧʦʟʠʮʠʠ ʠʟʫʯʘʶʪʩʷ ʨʘʟʣʠʯʥʳʤʠ 

ʤʝʪʦʜʘʤʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʃ. ʕʡʣʝʨʘ. 
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ʋɼʂ 514.18 

 

ʈɸɿʄɽʈʅʆʉʊʔ ɻɽʆʄɽʊʈʀʏɽʉʂʀʍ ʄʅʆɻʆʆɹʈɸɿʀʁ 
 

ʉʀʈɸɿʋʊɼʀʅʆɺɸ ʅ. ɹ.  

 

ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʦʨʳʥʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

ʇʦʜ ʨʘʟʤʝʨʥʦʩʪʴʶ ʧʦʥʠʤʘʶʪ ʯʠʩʣʦ n ʠʟʤʝʨʝʥʠʡ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʬʠʛʫʨʳ (ʣʠʥʠʠ, ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʠ ʪ. ʧ.). 

ʃʠʥʠʷ (ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʷʤʘʷ) - ʦʜʥʦʤʝʨʥʦʝ ʤʥʦʞʝʩʪʚʦ, ʧʦʚʝʨʭʥʦʩʪʴ (ʧʣʦʩ-

ʢʦʩʪʴ) - ʜʚʫʤʝʨʥʦʝ ʤʥʦʞʝʩʪʚʦ, ʘ ɽʚʢʣʠʜʦʚʦ ʧʨʦʩʪʨʘʥʩʪʚʦ - ʪʨʝʭʤʝʨʥʦʝ ʤʥʦʞʝʩʪʚʦ ʪʦʯʝʢ. 

ʄʥʦʞʝʩʪʚʘ, ʩʦʜʝʨʞʘʱʠʝ ʢʦʥʝʯʥʦʝ ʯʠʩʣʦ ʵʣʝʤʝʥʪʦʚ, ʥʘʟʳʚʘʶʪ ʥʫʣʴʤʝʨʥʳʤʠ. 

ʇʦʥʷʪʠʝ ʤʥʦʛʦʤʝʨʥʦʛʦ ʪʦʯʝʯʥʦʛʦ ʤʥʦʞʝʩʪʚʘ - n-ʤʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, m-ʤʝʨʥʦʡ ʧʣʦʩ-

ʢʦʩʪʠ ʚ ʪʘʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ - ʜʦʚʦʣʴʥʦ ʘʙʩʪʨʘʢʪʥʦ. ʅʦ ʦʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʚ ʦʙʳʯʥʦʤ ʝʚʢʣʠʜʦʚʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʦʚʩʶʜʫ ʚʩʪʨʝʯʘʶʪʩʷ ʤʥʦʛʦʤʝʨʥʳʝ ʤʥʦʞʝʩʪʚʘ. ʅʘʧʨʠʤʝʨ, ʤʥʦʞʝʩʪʚʦ ʩʬʝʨ ʠ 

ʤʥʦʞʝʩʪʚʦ ʧʨʷʤʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘ ʯʝʪʳʨʝʭʤʝʨʥʳ, ʤʥʦʞʝʩʪʚʦ ʢʦʥʠʢ (ʢʨʠʚʳʭ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ) ʥʘ 

ʧʣʦʩʢʦʩʪʠ - ʧʷʪʠʤʝʨʥʦʝ, ʤʥʦʞʝʩʪʚʦ ʪʝʪʨʘʵʜʨʦʚ ʧʨʦʩʪʨʘʥʩʪʚʘ - ʜʚʝʥʘʜʮʘʪʠʤʝʨʥʦʝ ʠ ʪ. ʜ. ɺʳʨʘ-

ʞʝʥʠʝ çn-ʤʝʨʥʦʝ ʤʥʦʞʝʩʪʚʦè ʧʨʠʤʝʨʥʦ ʵʢʚʠʚʘʣʝʥʪʥʦ ʚʳʨʘʞʝʥʠʷʤ çʤʥʦʞʝʩʪʚʦ 

ʨʘʟʤʝʨʥʦʩʪʠ nè, çʤʥʦʞʝʩʪʚʦ (ʤʥʦʛʦʦʙʨʘʟʠʝ, ʩʝʤʝʡʩʪʚʦ) n-ʠʟʤʝʨʝʥʠʡè, çn-ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʝ 

ʤʥʦʞʝʩʪʚʦè, çʤʥʦʞʝʩʪʚʦ, ʵʣʝʤʝʥʪ ʢʦʪʦʨʦʛʦ ʠʤʝʝʪ n ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳè, çʤʥʦʞʝʩʪʚʦ, ʩʦʜʝʨ-

ʞʘʱʝʝ ¤n ʯʣʝʥʦʚ ʵʣʝʤʝʥʪʦʚè, çʤʥʦʞʝʩʪʚʦ n-ʡ ʩʪʫʧʝʥʠè. ʋʧʦʪʨʝʙʣʷʝʪʩʷ ʪʘʢʞʝ ʟʘʧʠʩʴ dim N = 

n, ʦʟʥʘʯʘʶʱʘʷ, ʯʪʦ çʨʘʟʤʝʨʥʦʩʪʴ ʤʥʦʞʝʩʪʚʘ N ʨʘʚʥʘ nè (ʘʥʛʣ. dimension - ʨʘʟʤʝʨʥʦʩʪʴ) 

[1,2,3,4]. 

ɿʘ ʵʪʘʣʦʥ ʧ-ʤʝʨʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ʧʨʠʥʠʤʘʶʪ ʤʥʦʞʝʩʪʚʦ Rn, ʵʣʝʤʝʥʪʦʤ ʢʦʪʦʨʦʛʦ ʩʣʫʞʠʪ ʧ-

ʢʘ (ʯʠʪʘʝʪʩʷ çʵʥʢʘè) ʚʝʱʝʩʪʚʝʥʥʳʭ ʯʠʩʝʣ (ʘ1,  ʘ2; ...  ʘn), ʪ. ʝ. n-ʷ ʜʝʢʘʨʪʦʚʘ ʩʪʝʧʝʥʴ ʤʥʦʞʝ-

ʩʪʚʘ R ʚʝʱʝʩʪʚʝʥʥʳʭ ʯʠʩʝʣ. 

ʇʨʠʤʝʨʳ ʦʜʥʦʤʝʨʥʳʭ ʤʥʦʞʝʩʪʚ 

ʇʫʯʦʢ ʧʨʷʤʳʭ (ʥʘ ʧʣʦʩʢʦʩʪʠ) - ʦʜʥʦʤʝʨʥʦʝ ʤʥʦʞʝʩʪʚʦ. ʇʨʦʚʝʜʝʤ ʧʦ ʧʣʦʩʢʦʩʪʠ ʧʫʯʢʘ 

ʧʨʦʠʟʚʦʣʴʥʫʶ ʧʨʷʤʫʶ, ʥʝ ʧʨʦʭʦʜʷʱʫʶ ʯʝʨʝʟ ʝʛʦ ʮʝʥʪʨ, ʠ ʧʦʩʪʘʚʠʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʚʩʝʤ ʧʨʷ-

ʤʳʤ ʧʫʯʢʘ ʪʦʯʢʠ ʠʭ ʧʝʨʝʩʝʯʝʥʠʷ ʩ ʵʪʦʡ ʧʨʷʤʦʡ. ʊʘʢʦʝ ʦʪʦʙʨʘʞʝʥʠʝ (ʩʝʯʝʥʠʝ) ʚʟʘʠʤʥʦ ʦʜʥʦ-

ʟʥʘʯʥʦ, ʪ. ʝ. ʦʙʨʘʪʠʤʦ ʠ ʥʝʧʨʝʨʳʚʥʦ. ʇʦʵʪʦʤʫ ʧʫʯʦʢ ʠʤʝʝʪ ʪʫ ʞʝ ʨʘʟʤʝʨʥʦʩʪʴ, ʯʪʦ ʠ ʧʨʷʤʘʷ, ʪ. 

ʝ. ʧʫʯʦʢ - ʵʪʦ ʦʜʥʦʧʘʨʘʤʝʪʨʠʯʝʩʢʦʝ ʤʥʦʞʝʩʪʚʦ ʧʨʷʤʳʭ. 

ʇʫʯʦʢ ʧʣʦʩʢʦʩʪʝʡ - ʪʘʢʞʝ ʦʜʥʦʤʝʨʥʦʝ ʤʥʦʞʝʩʪʚʦ. ʇʣʦʩʢʦʩʪʠ ʧʫʯʢʘ ʦʪʦʙʨʘʞʘʝʤ ʥʘ ʪʦʯ-

ʢʠ ʠʭ ʧʝʨʝʩʝʯʝʥʠʷ ʩ ʧʨʦʠʟʚʦʣʴʥʦʡ ʧʨʷʤʦʡ, ʥʝ ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʦʩʴ ʧʫʯʢʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʨʘʟʤʝʨʥʦʩʪʴ ʧʫʯʢʘ ʧʣʦʩʢʦʩʪʝʡ ʪʘʢʞʝ ʨʘʚʥʘ ʝʜʠʥʠʮʝ. 

ʄʥʦʞʝʩʪʚʦ ʢʘʩʘʪʝʣʴʥʳʭ ʢ ʢʨʠʚʦʡ - ʦʜʥʦʧʘʨʘʤʝʪʨʠʯʝʩʢʦʝ ʤʥʦʞʝʩʪʚʦ. ʂʘʞʜʦʡ ʢʘʩʘ-

ʪʝʣʴʥʦʡ ʩʪʘʚʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʦʯʢʘ ʢʨʠʚʦʡ, ʪ. ʝ., ʢʘʢ ʠ ʪʦʯʢʠ ʢʨʠʚʦʡ, ʢʘʩʘʪʝʣʴʥʳʝ ʟʘʚʠʩʷʪ ʦʪ 

ʦʜʥʦʛʦ ʧʘʨʘʤʝʪʨʘ. 

ʇʘʨʘʙʦʣʠʯʝʩʢʠʡ ʧʫʯʦʢ ʩʬʝʨ - ʩʝʤʝʡʩʪʚʦ ʩʬʝʨ, ʢʘʩʘʶʱʠʭʩʷ ʜʘʥʥʦʡ ʧʣʦʩʢʦʩʪʠ Ŭ ʚ ʜʘʥʥʦʡ 

ʪʦʯʢʝ ɸ. ʉʬʝʨ ʚ ʧʫʯʢʝ ʩʪʦʣʴʢʦ ʞʝ, ʩʢʦʣʴʢʦ ʪʦʯʝʢ ʥʘ ʧʨʷʤʦʡ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʪʦʯʢʫ ɸ ʠ ʧʝʨ-

ʧʝʥʜʠʢʫʣʷʨʥʦʡ ʢ ʧʣʦʩʢʦʩʪʠ Ŭ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʮʝʥʪʨʘʤʠ ʩʬʝʨ. 

ʕʣʣʠʧʪʠʯʝʩʢʠʡ ʧʫʯʦʢ ʦʢʨʫʞʥʦʩʪʝʡ - ʦʜʥʦʧʘʨʘʤʝʪʨʠʯʝʩʢʦʝ ʩʝʤʝʡʩʪʚʦ ʦʢʨʫʞʥʦʩʪʝʡ ʥʘ 

ʧʣʦʩʢʦʩʪʠ, ʧʨʦʭʦʜʷʱʠʭ ʯʝʨʝʟ ʜʚʝ ʜʘʥʥʳʝ ʪʦʯʢʠ. ʎʝʥʪʨʳ ʵʪʦʛʦ ʧʫʯʢʘ ʦʢʨʫʞʥʦʩʪʝʡ ʣʝʞʘʪ ʥʘ 

ʧʨʷʤʦʡ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ ʢ ʩʝʨʝʜʠʥʝ ʦʪʨʝʟʢʘ ʟʘʜʘʥʥʳʭ ʪʦʯʝʢ. 

ʇʨʠʤʝʨʳ ʜʚʫʤʝʨʥʳʭ ʤʥʦʞʝʩʪʚ 

ʉʚʷʟʢʘ ʧʨʷʤʳʭ - ʜʚʫʧʘʨʘʤʝʪʨʠʯʝʩʢʦʝ ʤʥʦʞʝʩʪʚʦ ʧʨʷʤʳʭ. ʂʘʞʜʦʡ ʧʨʷʤʦʡ ʩʚʷʟʢʠ ʩʪʘ-

ʚʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʦʜʥʘ ʪʦʯʢʘ ʧʣʦʩʢʦʩʪʠ, ʥʝ ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʮʝʥʪʨ ʩʚʷʟʢʠ, ʠ ʣʶʙʦʡ ʪʦʯʢʝ 

ʵʪʦʡ ʧʣʦʩʢʦʩʪʠ ʩʪʘʚʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʨʦʚʥʦ ʦʜʥʘ ʧʨʷʤʘʷ ʩʚʷʟʢʠ. 

ʉʚʷʟʢʘ ʧʣʦʩʢʦʩʪʝʡ - ʜʚʫʧʘʨʘʤʝʪʨʠʯʝʩʢʦʝ ʤʥʦʞʝʩʪʚʦ. ʇʣʦʩʢʦʩʪʷʤ ʵʪʦʡ ʩʚʷʟʢʠ ʩʪʘʚʠʤ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʧʨʷʤʳʝ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʝ ʢ ʥʠʤ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪ ʩʚʷʟʢʫ ʧʨʷʤʳʭ. 

ʇʣʦʩʢʦʝ ʧʦʣʝ ʧʨʷʤʳʭ - ʤʥʦʞʝʩʪʚʦ ʧʨʷʤʳʭ ʧʣʦʩʢʦʩʪʠ. ʆʥʦ ʩʦʜʝʨʞʠʪ ʜʚʫʧʘʨʘʤʝʪʨʠʯʝ-

ʩʢʦʝ ʤʥʦʞʝʩʪʚʦ ʧʨʷʤʳʭ. ʂʘʞʜʦʡ ʧʨʷʤʦʡ ʧʣʦʩʢʦʩʪʠ ʩʪʘʚʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʦʜʥʘ ʧʣʦʩʢʦʩʪʴ 

ʩʚʷʟʢʠ ʧʣʦʩʢʦʩʪʝʡ. 
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ʄʥʦʞʝʩʪʚʦ ʢʘʩʘʪʝʣʴʥʳʭ ʧʣʦʩʢʦʩʪʝʡ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʜʚʫʤʝʨʥʦ. ʂʘʞʜʦʡ ʧʣʦʩʢʦʩʪʠ ʩʪʘ-

ʚʠʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʝʝ ʪʦʯʢʫ ʢʘʩʘʥʠʷ. ʈʘʟʚʝʨʪʳʚʘʶʱʠʝʩʷ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʟʜʝʩʴ ʠʩ-

ʢʣʶʯʝʥʠʝ. ʋ ʪʘʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʨʦʣʴ ʪʦʯʝʢ ʢʘʩʘʥʠʷ ʚʳʧʦʣʥʷʝʪ ʧʨʷʤʦʣʠʥʝʡʥʘʷ ʦʙʨʘʟʫʶʱʘʷ 

ʵʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʆʢʨʫʞʥʦʩʪʠ ʥʘ ʧʣʦʩʢʦʩʪʠ, ʧʨʦʭʦʜʷʱʠʝ ʯʝʨʝʟ ʬʠʢʩʠʨʦʚʘʥʥʫʶ ʪʦʯʢʫ, ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʜʚʫʤʷ ʧʘʨʘʤʝʪʨʘʤʠ. ʂʘʞʜʦʡ ʦʢʨʫʞʥʦʩʪʠ ʤʦʞʥʦ ʧʦʩʪʘʚʠʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʧʨʦʠʟʚʦʣʴʥʫʶ ʪʦʯʢʫ 

ʧʣʦʩʢʦʩʪʠ, ʷʚʣʷʶʱʫʶʩʷ ʝʝ ʮʝʥʪʨʦʤ. 

ʆʢʨʫʞʥʦʩʪʠ ʥʘ ʧʣʦʩʢʦʩʪʠ, ʢʘʩʘʶʱʠʝʩʷ ʜʘʥʥʦʡ ʧʨʷʤʦʡ, ʠʤʝʶʪ ʜʚʝ ʩʪʝʧʝʥʠ ʩʚʦʙʦʜʳ.  

ʇʨʠʤʝʨʳ ʪʨʝʭʤʝʨʥʳʭ ʤʥʦʞʝʩʪʚ 

ʇʣʦʩʢʦʩʪʝʡ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ - ʪʨʝʭʧʘʨʘʤʝʪʨʠʯʝʩʢʦʝ ʤʥʦʞʝʩʪʚʦ. ʂʘʞʜʦʡ ʪʦʯʢʝ ʩʪʘʚʠʤ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʦʩʥʦʚʘʥʠʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʘ, ʦʧʫʱʝʥʥʦʛʦ ʥʘ ʥʝʝ ʠʟ ʥʝʢʦʪʦʨʦʡ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʪʦʯ-

ʢʠ ʈ. ʕʪʦ ʩʦʦʪʚʝʪʩʪʚʠʝ ʄ ­ N, ʛʜʝ ʄ - ʤʥʦʞʝʩʪʚʦ ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʘ N - ʤʥʦʞʝʩʪʚʦ 

ʪʦʯʝʢ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʙʫʜʝʪ ʩʪʨʦʛʦ ʚʟʘʠʤʥʦ ʦʜʥʦʟʥʘʯʥʳʤ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʠʟ N ʚʳʙʨʦ-

ʩʠʪʴ ʪʦʯʢʫ ʈ, ʘ ʠʟ ʄ - ʩʚʷʟʢʫ p ʧʣʦʩʢʦʩʪʝʡ, ʧʨʦʭʦʜʷʱʠʭ ʯʝʨʝʟ ʈ. ʅʦ ʧʦʩʢʦʣʴʢʫ dim N = 3 ʠ 

dim ʈ = 0, ʪʦ dim (N \ ʈ) = 3, ʠ ʧʦʩʢʦʣʴʢʫ dim (ʄ\p) = 1 ʠ dim p = 2, ʪʦ dim ʄ = 3. 

ʉʧʝʮʠʘʣʴʥʳʡ ʣʠʥʝʡʥʳʡ ʢʦʤʧʣʝʢʩ ʧʨʷʤʳʭ ʩ ʦʩʴʶ q - ʪʨʝʭʧʘʨʘʤʝʪʨʠʯʝʩʢʦʝ ʤʥʦʞʝʩʪʚʦ 

ʧʨʷʤʳʭ, ʧʝʨʝʩʝʢʘʶʱʠʭ ʧʨʷʤʫʶ g - ʦʩʴ ʢʦʤʧʣʝʢʩʘ. ʇʨʷʤʦʡ ʢʦʤʧʣʝʢʩʘ ʩʪʘʚʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʧʣʦʩʢʦʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʅʦ ʧʦʩʢʦʣʴʢʫ ʨʘʟʤʝʨʥʦʩʪʴ ʚʩʝʭ ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʩʪʨʘʥʩʪʚʘ - ʪʨʝʭʧʘʨʘ-

ʤʝʪʨʠʯʝʩʢʦʝ ʤʥʦʞʝʩʪʚʦ, ʪʦ ʠ ʧʨʷʤʳʭ ʚ ʩʧʝʮʠʘʣʴʥʦʤ ʣʠʥʝʡʥʦʤ ʢʦʤʧʣʝʢʩʝ ʪʘʢʞʝ ʪʨʝʭʧʘʨʘʤʝʪ-

ʨʠʯʝʩʢʦʝ ʤʥʦʞʝʩʪʚʦ. 

ʉʬʝʨ, ʧʨʦʭʦʜʷʱʠʭ ʯʝʨʝʟ ʜʘʥʥʫʶ ʪʦʯʢʫ, - ʪʨʝʭʧʘʨʘʤʝʪʨʠʯʝʩʢʦʝ ʤʥʦʞʝʩʪʚʦ. ʆʪʦʙʨʘʞʝ-

ʥʠʝ: ʩʬʝʨʘ ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʵʪʦʡ ʪʦʯʢʦʡ ʠ ʝʝ ʮʝʥʪʨʦʤ, ʥʘ ʢʦʪʦʨʳʡ ʪʨʘʪʠʪʩʷ ʪʨʠ ʧʘʨʘ-

ʤʝʪʨʘ (ʪʨʠ ʢʦʦʨʜʠʥʘʪʳ ʦʧʨʝʜʝʣʷʶʪ ʪʦʯʢʫ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ). 

ʉʬʝʨ, ʢʘʩʘʶʱʠʭʩʷ ʜʘʥʥʦʡ ʧʣʦʩʢʦʩʪʠ, - ʪʨʝʭʧʘʨʘʤʝʪʨʠʯʝʩʢʦʝ ʤʥʦʞʝʩʪʚʦ.  

ʆʢʨʫʞʥʦʩʪʝʡ ʥʘ ʧʣʦʩʢʦʩʪʠ - ʪʨʝʭʧʘʨʘʤʝʪʨʠʯʝʩʢʦʝ ʤʥʦʞʝʩʪʚʦ. ʃʶʙʳʝ ʪʨʠ ʥʝʢʦʣʣʠʥʝʡ-

ʥʳʝ ʪʦʯʢʠ ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʷʶʪ ʦʨʠʝʥʪʠʨʦʚʘʥʥʫʶ ʦʢʨʫʞʥʦʩʪʴ. 

ʄʥʦʞʝʩʪʚʦ ʧʘʨ ʪʦʯʝʢ ʥʘ ʧʨʷʤʳʭ ʧʫʯʢʘ - ʪʨʝʭʧʘʨʘʤʝʪʨʠʯʝʩʢʦʝ ʤʥʦʞʝʩʪʚʦ, ʚ ʩʠʣʫ ʚʟʘ-

ʠʤʥʦʡ ʦʜʥʦʟʥʘʯʥʦʩʪʠ ʦʪʦʙʨʘʞʝʥʠʷ ʄʦʥʞʘ. 

ʄʥʦʞʝʩʪʚʦ ʧʦʚʦʨʦʪʦʚ ʧʣʦʩʢʦʩʪʠ ʪʨʝʭʤʝʨʥʦ ʚ ʩʠʣʫ ʚʟʘʠʤʥʦʡ ʦʜʥʦʟʥʘʯʥʦʩʪʠ ʦʪʦʙʨʘʞʝ-

ʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʵʪʠ ʧʦʚʦʨʦʪʳ ʩʣʫʞʘʪ ʦʙʨʘʟʘʤʠ ʪʦʯʝʢ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʆʜʥʘʢʦ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʤʥʦʛʦʦʙʨʘʟʠʡ ʤʦʞʥʦ ʧʦʜʦʙʨʘʪʴ ʠ ʜʨʫʛʠʝ ʦʪʦʙ-

ʨʘʞʝʥʠʷ - ʨʝʟʫʣʴʪʘʪ ʧʨʠ ʵʪʦʤ ʥʝ ʠʟʤʝʥʠʪʩʷ. ʅʘʧʨʠʤʝʨ, ʧʘʨʘʤʝʪʨʘʤʠ ʧʣʦʩʢʦʩʪʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʜʣʠʥʳ ʦʪʨʝʟʢʦʚ, ʦʪʩʝʢʘʝʤʳʭ ʝʶ ʥʘ ʢʦʦʨʜʠʥʘʪʥʳʭ ʦʩʷʭ. 
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ʈɸɿʃʀʏʅʓɽ ʄɽʊʆɼʓ ʀɿʋʏɽʅʀʗ.  

ʋʅʀɺɽʈʉɸʃʔʅʓʁ ʄɽʊʆɼ ɼɽʂɸʈʊɸ 
 

ʉʄʀʈʅʆɺɸ ɼ. ʅ. 

 

ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

ɻʝʦʤʝʪʨʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ ʥʝʣʴʟʷ ʩʯʠʪʘʪʴ ʯʠʩʪʦ ʬʦʨʤʘʣʴʥʳʤ ï ʦʥʦ ʥʝ ʙʘʟʠʨʫʝʪʩʷ ʣʠʰʴ 

ʥʘ ʦʜʥʠʭ ʘʢʩʠʦʤʘʭ, ʦʧʨʝʜʝʣʷʝʤʳʭ ʠ ʩʪʨʦʛʠʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚ, ʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ, ʧʦʤʠʤʦ ʵʪʦʛʦ, ʠ 

ʤʥʦʛʦʝ ʜʨʫʛʦʝ: ʦʙʦʙʱʝʥʠʠ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʩʣʫʯʘʷʭ, ʧʨʠʤʝʥʝʥʠʝ ʠʥʜʫʢʮʠʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʥʘ-

ʣʦʛʠʠ, ʨʘʩʢʨʳʪʠʝ ʠʣʠ ʚʳʜʝʣʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʢʘʢʦʡ ʣʠʙʦ ʢʦʥʢʨʝʪʥʦʡ ʩʠʪʫʘ-

ʮʠʠ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ, ʥʝ ʪʦʣʴʢʦ ʫʯʠʪʩʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘʤ, ʥʦ ʠ ʠʩʢʫʩʩʪʚʫ ʜʦʛʘʜʳʚʘʪʴʩʷ. 

ʊʨʠ ʧʨʠʥʮʠʧʘ ʠʟʫʯʝʥʠʷ 

-  ɸʢʪʠʚʥʦʝ ʠʟʫʯʝʥʠʝ. ʀʟʫʯʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʘʢʪʠʚʥʳʤ, ʘ ʥʝ ʧʘʩʩʠʚʥʳʤ, ʠʣʠ ʨʝʮʝʧʪʠʚ-
ʥʳʤ, ʪʦ ʝʩʪʴ ʦʩʥʦʚʘʥʥʦʤ ʥʘ ʦʜʥʦʤ ʣʠʰʴ ʚʦʩʧʨʠʷʪʠʠ. ʉʫʱʝʩʪʚʫʝʪ ʝʱʝ ʦʜʥʦ ʤʥʝʥʠʝ: ʣʫʯʰʠʡ 

ʩʧʦʩʦʙ ʠʟʫʯʠʪʴ ʯʪʦ ʣʠʙʦ ï ʵʪʦ ʦʪʢʨʳʪʴ ʩʘʤʦʤʫ. ʊʦ, ʯʪʦ ʚʳ ʚʳʥʫʞʜʝʥʳ ʦʪʢʨʳʪʴ ʩʘʤʠ, ʦʩʪʘʚʣʷʝʪ 

ʚ ʚʘʰʝʤ ʫʤʝ ʜʦʨʦʞʢʫ, ʢʦʪʦʨʦʡ ʚʳ ʩʤʦʞʝʪʝ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ, ʢʦʛʜʘ ʚ ʪʦʤ ʚʦʟʥʠʢʥʝʪ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʴ. 

-  ʅʘʠʣʫʯʰʠʡ ʩʪʠʤʫʣ. ʀʟʫʯʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʘʢʪʠʚʥʳʤ. ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʫʯʝʥʠʷ 
ʩʣʝʜʫʝʪ ʠʥʪʝʨʝʩʦʚʘʪʴʩʷ ʠʟʫʯʘʝʤʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʥʘʭʦʜʠʪʴ ʫʜʦʚʦʣʴʩʪʚʠʝ ʚ ʩʘʤʦʤ ʧʨʦʮʝʩʩʝ ʠʟʫ-

ʯʝʥʠʷ. ʆʜʥʘʢʦ ʧʦʤʠʤʦ ʵʪʠʭ ʩʘʤʳʭ ʭʦʨʦʰʠʭ ʩʪʠʤʫʣʘʭ ʠʟʫʯʝʥʠʷ ʠʤʝʶʪʩʷ ʠ ʜʨʫʛʠʝ ʯʘʩʪʴ ʢʦʪʦ-

ʨʳʭ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʞʝʣʘʪʝʣʴʥʳʤʠ.  

-  ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʬʘʟ ʠʟʫʯʝʥʠʷ. ʀʟʫʯʝʥʠʝ ʥʘʯʠʥʘʝʪʩʷ ʩ ʜʝʡʩʪʚʠʷ ʠ ʚʦʩʧʨʠʷʪʠʷ, ʧʝ-
ʨʝʭʦʜʠʪ ʦʪ ʠʭ ʩʣʦʚʘʤ ʠ ʧʦʥʷʪʠʷʤ ʠ ʜʦʣʞʥʦ ʟʘʢʘʥʯʠʚʘʪʴʩʷ ʚʳʨʘʙʦʪʢʦʡ ʢʘʢʠʭ ʣʠʙʦ ʥʦʚʳʭ ʦʩʦ-

ʙʝʥʥʦʩʪʝʡ ʫʤʩʪʚʝʥʥʦʛʦ ʩʢʣʘʜʘ. ʆʜʥʘʢʦ ʟʜʝʩʴ ʥʘʜʦ ʫʯʠʪʳʚʘʪʴ ʦʜʥʦ ʥʝʦʙʭʦʜʠʤʦʝ ʫʩʣʦʚʠʝ: ʯʪʦ 

ʙʳ ʠʟʚʣʝʯʴ ʧʦʣʴʟʫ ʠʟ ʵʪʠʭ ʧʨʠʥʮʠʧʦʚ ʚʳ ʜʦʣʞʥʳ ʛʣʫʙʦʢʦ ʧʦʯʫʚʩʪʚʦʚʘʪʴ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʚʦʝʛʦ 

ʣʠʯʥʦʛʦ ʭʦʨʦʰʦ ʦʩʤʳʩʣʝʥʥʦʛʦ ʦʧʳʪʘ. ʇʨʝʞʜʝ ʯʝʤ ʨʝʰʠʪʴ ʟʘʜʘʯʫ, ʩʣʝʜʫʝʪ ʦʙʩʫʜʠʪʴ ʭʦʜ ʝʝ ʨʝ-

ʰʝʥʠʷ, ʵʪʦ ʧʦʤʦʞʝʪ ʠ ʜʘʣʴʰʝ ʧʨʠ ʨʝʰʝʥʠʠ ʜʨʫʛʠʭ ʟʘʜʘʯ. 

ʄʝʪʦʜ ɼʝʢʘʨʪʘ. ʈʝʥʝ ɼʝʢʘʨʪ (1596 ï 1650) ʙʳʣ ʦʜʥʠʤ ʠʟ ʚʝʣʠʯʘʡʰʠʭ ʫʤʦʤ ʯʝʣʦʚʝʯʝ-

ʩʪʚʘ. ʌʨʘʥʮʫʟʩʢʠʡ ʤʘʪʝʤʘʪʠʢ ʠ ʬʠʣʦʩʦʬ ʧʦ ʧʨʦʬʝʩʩʠʠ ʶʨʠʩʪ. ɺʧʝʨʚʳʝ ʚʚʝʣ ʧʦʥʷʪʠʝ ʧʝʨʝʤʝʥ-

ʥʳʭ ʚʝʣʠʯʠʥ, ʨʘʟʨʘʙʦʪʘʣ ʤʝʪʦʜ ʢʦʦʨʜʠʥʘʪ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʣ ʩʠʩʪʝʤʫ ʙʫʢʚʝʥʥʳʭ ʦʙʦʟʥʘʯʝ-

ʥʠʡ, çʨʘʥʥʝʝ ʚʚʝʜʝʥʥʫʶ ʌ. ɺʠʝʪʦʤè, ʦʧʨʝʜʝʣʠʚ ʦʙʱʝʧʨʠʥʷʪʳʝ ʩʠʤʚʦʣʳ ʜʣʷ ʧʝʨʝʤʝʥʥʳʭ ʚʝʣʠ-

ʯʠʥ (x, y, z, é), ʢʦʵʬʬʠʮʠʝʥʪʦʚ (ʘ, ʙ, ʩ, ...) ʦʙʦʟʥʘʯʝʥʠʝ ʩʪʝʧʝʥʝʡ x3, ʘ4,é ) ʟʘʧʠʩʴ ʬʦʨʤʫʣ ʫ ɼʝ-

ʢʘʨʪʘ ʧʦʯʪʠ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʦʚʨʝʤʝʥʥʦʡ, ʦʩʥʦʚʥʘʷ ʝʛʦ ʨʘʙʦʪʘ (ɻʝʦʤʝʪʨʠʷ 1637 ʛ.), ʩʦʜʝʨʞʠʪ 

ʨʝʰʝʥʠʝ ʨʷʜʘ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʟʘʜʘʯ ʥʘ ʦʩʥʦʚʝ ʢʦʦʨʜʠʥʘʪʥʦʛʦ ʩʧʦʩʦʙʘ ʩʚʦʜʷ ʠʭ ʢ ʘʣʛʝʙʨʘʠʯʝ-

ʩʢʠʤ ʤʝʪʦʜʘʤ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ɼʝʢʘʨʪʫ ʠʩʩʣʝʜʦʚʘʪʴ ʣʠʥʠʠ ʧʦ ʠʭ ʫʨʘʚʥʝʥʠʷʤ. ʆʥ ʠʟʣʦʞʠʣ ʩʧʦ-

ʩʦʙ ʧʦʩʪʨʦʝʥʠʷ ʥʦʨʤʘʣʝʡ ʠ ʢʘʩʘʪʝʣʴʥʳʭ ʢ ʢʨʠʚʳʤ ʥʘ ʧʣʦʩʢʦʩʪʠ, ʧʨʠʤʝʥʠʣ ʝʛʦ ʢ ʥʝʢʦʪʦʨʳʤ 

ʢʨʠʚʳʤ ʯʝʪʚʝʨʪʦʛʦ ʧʦʨʷʜʢʘ (ʥʘʟʚʘʥʳʤ ʧʦ ʝʛʦ ʠʤʝʥʠ ʦʚʘʣʳ ɼʝʢʘʨʪʘ). ʆʜʥʘ ʠʟ ʛʣʘʚʥʳʭ ʝʛʦ ʨʘ-

ʙʦʪ, ʘ ʠʤʝʥʥʦ çʇʨʘʚʠʣʦ ʜʣʷ ʨʫʢʦʚʦʜʩʪʚʘ ʫʤʘè, ʛʜʝ ʘʚʪʦʨ ʩʪʨʝʤʠʣʩʷ ʜʘʪʴ ʘʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ ʟʘ-

ʜʘʯ. ɺ ʵʪʦʡ ʨʘʙʦʪʝ, ɼʝʢʘʨʪ, ʩʪʨʝʤʠʣʩʷ ʜʘʪʴ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʤʝʪʦʜ ʨʝʰʝʥʠʷ ʟʘʜʘʯ [1]. 

ɼʘʜʠʤ ʛʨʫʙʳʡ ʥʘʙʨʦʩʦʢ ʩʭʝʤʳ, ʢʦʪʦʨʘʷ, ʢʘʢ ʦʞʠʜʘʣ ɼʝʢʘʨʪ, ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʘ ʜʣʷ 

ʚʩʝʭ ʚʠʜʦʚ ʟʘʜʘʯ: 

-  ʟʘʜʘʯʘ ʣʶʙʦʛʦ ʚʠʜʘ ʩʚʦʜʠʪʴʩʷ ʢ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʟʘʜʘʯʝ; 

-  ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʟʘʜʘʯʘ ʣʶʙʦʛʦ ʚʠʜʘ ʩʚʦʜʠʪʴʩʷ ʢ ʘʣʛʝʙʨʘʠʯʝʩʢʦʡ ʟʘʜʘʯʝ; 

-  ʣʶʙʘʷ ʘʣʛʝʙʨʘʠʯʝʩʢʘʷ ʟʘʜʘʯʘ ʩʚʦʜʠʪʴʩʷ ʢ ʨʝʰʝʥʠʶ ʦʜʥʦʛʦ ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʫʨʘʚʥʝʥʠʷ. 

ʆʜʥʘʢʦ ʯʝʤ ʙʦʣʴʰʝ ʦʙʲʸʤ ʚʘʰʠʭ ʟʥʘʥʠʡ, ʪʝʤ ʙʦʣʴʰʝ ʧʨʦʙʝʣʦʚ ʚʳ ʤʦʞʝʪʝ ʫʩʤʦʪʨʝʪʴ ʚ 

ʵʪʦʡ ʧʨʦʛʨʘʤʤʝ. ʉ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʩʘʤ ɼʝʢʘʨʪ ʜʦʣʞʝʥ ʙʳʣ ʧʨʠʟʥʘʪʴ, ʯʪʦ, ʠʤʝʶʪʩʷ ʩʣʫʯʘʠ, 

ʢʦʛʜʘ ʝʛʦ ʩʭʝʤʘ ʷʚʣʷʝʪʩʷ ʥʝʧʨʠʛʦʜʥʦʡ, ʢʘʢ ʙʳ ʪʦ ʥʠ ʙʳʣʦ, ʦʥ ʦʩʪʘʚʠʣ ʩʚʦʠ ʧʨʘʚʠʣʘ ʥʝ ʟʘʢʦʥ-

ʯʝʥʥʳʤʠ, ʠ ʚʢʣʶʯʠʣ ʪʦʣʴʢʦ ʥʝʢʦʪʦʨʳʝ ʬʨʘʛʤʝʥʪʳ ʨʘʙʦʪʳ ʚ ʩʚʦʶ ʙʦʣʝʝ ʧʦʟʜʥʶʶ (ʠ ʣʫʯʰʝ ʠʟ-

ʚʝʩʪʥʫʶ ʨʘʙʦʪʫ) çʈʘʩʩʫʞʜʝʥʠʷ ʦ ʤʝʪʦʜʝè. 
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ʍʦʪʷ ʩʭʝʤʘ ɼʝʢʘʨʪʘ ʠ ʥʝ ʧʨʠʤʝʥʠʤʘ ʚʦ ʚʩʝʭ ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ ʩʣʫʯʘʷʭ, ʦʥʘ ʧʨʠʛʦʜʥʘ ʜʣʷ 

ʙʦʣʴʰʠʥʩʪʚʘ ʠʟ ʥʠʭ ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʥʝʠʩʯʝʨʧʘʝʤʦʝ ʨʘʟʥʦʦʙʨʘʟʠʠ ʚʘʞʥʝʡʰʠʭ ʩʣʫʯʘʷʭ. 

ʈʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʚ ʨʝʰʝʥʠʠ ʟʘʜʘʯ.  

1. ʇʦʜʙʦʨ ʨʝʰʝʥʠʷ. 

2. ɹʣʝʩʪʷʱʘʷ ʤʳʩʣʴ. ɿʘʜʘʯʫ ʤʦʞʥʦ ʨʝʰʠʪʴ ʤʝʥʝʝ ʵʤʧʠʨʠʯʝʩʢʠ, ʙʦʣʝʝ çʜʝʜʫʢʪʠʚʥʦè ʪʦ 

ʝʩʪʴ ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʙʦʣʝʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʩʩʫʞʜʝʥʠʡ. 

3. ʇʨʠ ʧʦʤʦʱʠ ʘʣʛʝʙʨʳ. ɸʣʛʝʙʨʘ ï ʵʪʦ ʷʟʳʢ, ʥʝ ʧʦʣʴʟʫʶʱʠʡʩʷ ʩʣʦʚʘʤʠ, ʘ ʪʦʣʴʢʦ ʤʘʪʝ-

ʤʘʪʠʯʝʩʢʠʤʠ ʩʠʤʚʦʣʘʤʠ. 

4. ʆʙʦʙʱʝʥʠʝ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʟʘʤʝʥʘ ʯʠʩʝʣ ʙʫʢʚʘʤʠ[2]. 

ʉʦʩʪʘʚʣʝʥʠʝ ʫʨʘʚʥʝʥʠʝ ʧʦ ɼʝʢʘʨʪʫ 

1. ʍʦʨʦʰʦ ʨʘʟʦʙʨʘʚʰʠʩʴ ʚ ʟʘʜʘʯʝ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʧʨʠʚʝʜʠʪʝ ʝʝ ʢ ʥʘʭʦʞʜʝʥʠʶ ʥʝʢʦ-

ʪʦʨʳʭ ʥʝʠʟʚʝʩʪʥʳʭ ʢʦʣʠʯʝʩʪʚ. ʈʘʟʦʙʨʘʚʰʠʩʴ ʚ ʟʘʜʘʯʝ ʚ ʮʝʣʦʤ, ʩʣʝʜʫʝʪ ʧʝʨʝʥʝʩʪʠ ʚʥʠʤʘʥʠʝ 

ʥʘ ʛʣʘʚʥʝʡʰʠʝ ʝʝ ʩʦʩʪʘʚʥʳʝ ʯʘʩʪʠ ʠ ʷʩʥʦ ʨʘʟʣʠʯʘʪʴ: 

- ʢʘʢʦʛʦ ʨʦʜʘ ʦʙʲʝʢʪ ʪʨʝʙʫʝʪʩʷ ʥʘʡʪʠ (ʥʝʠʟʚʝʩʪʥʦʝ ʠʣʠ ʥʝʠʟʚʝʩʪʥʳʝ); 

- ʯʪʦ ʜʘʥʦ ʠʣʠ ʯʪʦ ʠʟʚʝʩʪʥʦ (ʢʘʢʦʚʳ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ); 

- ʢʘʢ, ʩ ʧʦʤʦʱʴʶ, ʢʘʢʠʭ ʩʦʦʪʥʦʰʝʥʠʡ, ʥʝʠʟʚʝʩʪʥʦʝ ʠ ʜʘʥʥʳʝ ʟʘʜʘʯʠ ʩʚʷʟʘʥʳ ʜʨʫʛ ʩ ʜʨʫ-
ʛʦʤ. 

2. ʀʩʩʣʝʜʫʡʪʝ ʟʘʜʘʯʫ ʥʘʠʙʦʣʝʝ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʫʪʝʤ, ʜʦʧʫʩʢʘʷ ʯʪʦ ʦʥʘ ʫʞʝ ʨʝʰʝʥʘ, 

ʠ ʧʦʩʪʘʨʘʡʪʝʩʴ, ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʧʦʨʷʜʢʝ, ʥʘʛʣʷʜʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚʩʝ ʩʦʦʪʥʦʰʝʥʠʷ, ʢʦ-

ʪʦʨʳʝ, ʩʦʛʣʘʩʥʦ ʫʩʣʦʚʠʶ, ʜʦʣʞʥʳ ʠʤʝʪʴ ʤʝʩʪʦ ʤʝʞʜʫ ʥʝʠʟʚʝʩʪʥʳʤʠ ʠ ʜʘʥʥʳʤʠ. ɿʜʝʩʴ 

ʥʘʰʘ ʮʝʣʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʙʳ ʧʦʣʫʯʠʪʴ ʢʘʢʠʝ-ʥʠʙʫʜʴ ʫʢʘʟʘʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʩʣʝʜʫ-

ʶʱʝʛʦ ʵʪʘʧʘ. 

3. ɺʳʜʝʣʠʪʝ ʯʘʩʪʴ ʫʩʣʦʚʠʷ, ʧʦʟʚʦʣʷʶʱʫʶ ʚʳʨʘʟʠʪʴ ʦʜʥʦ ʠ ʪʦʞʝ ʢʦʣʠʯʝʩʪʚʦ ʜʚʫʤʷ 

ʩʧʦʩʦʙʘʤʠ, ʯʪʦ ʙʳ ʧʦʣʫʯʠʪʴ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʨʘʚʥʝʥʠʝ, ʩʚʷʟʳʚʘʶʱʠʝ ʥʝʠʟʚʝʩʪʥʳʝ. ɺ ʢʦ-

ʥʝʯʥʦʤ ʩʯʝʪʝ, ʧʦʪʨʝʙʫʝʪʩʷ ʨʘʩʯʣʝʥʠʪʴ ʫʩʣʦʚʠʝ ʥʘ ʩʪʦʣʴʢʦ ʯʘʩʪʝʡ ï ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʧʨʠʡʪʠ ʢ ʩʠʩʪʝʤʝ ʠʟ ʩʪʦʣʴʢʠʭ ʫʨʘʚʥʝʥʠʡ, - ʩʢʦʣʴʢʦ ʠʤʝʝʪʩʷ ʥʝʠʟʚʝʩʪʥʳʭ. ʎʝʣʴ, ʧʦʩʪʘʚ-

ʣʝʥʥʘʷ ʜʦʩʪʘʪʦʯʥʦ ʷʩʥʦ: ʥʘʤ ʥʫʞʥʦ ʧʦʣʫʯʠʪʴ ʩʠʩʪʝʤʫ ʠʟ n ʫʨʘʚʥʝʥʠʡ ʩ n ʥʝʠʟʚʝʩʪʥʳʤʠ. ɺʳ-

ʯʠʩʣʠʚ, ʵʪʠ ʥʝʠʟʚʝʩʪʥʳʝ ʤʳ ʜʦʣʞʥʳ ʧʦʣʫʯʠʪʴ ʨʝʰʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ. ʇʦʵʪʦʤʫ ʩʠʩʪʝʤʘ 

ʫʨʘʚʥʝʥʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʟʘʜʘʥʥʦʤʫ ʫʩʣʦʚʠʶ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʙʳ ʩʦʩʪʘʚʠʪʴ n 

ʫʨʘʚʥʝʥʠʡ ʤʳ ʜʦʣʞʥʳ ʨʘʩʯʣʝʥʠʪʴ ʫʩʣʦʚʠʝ ʥʘ n ʯʘʩʪʝʡ . ʂʘʢ ʵʪʦ ʩʜʝʣʘʪʴ?  

ɹʝʟʫʩʣʦʚʥʦ, ʥʫʞʥʦ ʭʦʨʦʰʦ ʠʟʫʯʠʪʴ ʟʘʜʘʯʫ, ʚʝʩʴʤʘ ʠ ʚʝʩʴʤʘ ʚʥʠʤʘʪʝʣʴʥʦ ʠʩʩʣʝʜʦʚʘʪʴ 

ʥʝʠʟʚʝʩʪʥʳʝ, ʜʘʥʥʳʝ ʠ ʫʩʣʦʚʠʷ. ʄʦʞʥʦ ʪʘʢ ʞʝ ʠʟʚʣʝʯʴ ʧʦʣʴʟʫ, ʠʟʫʯʘʷ ʨʘʟʣʠʯʥʳʝ ʧʫʥʢʪʳ ʫʩʣʦ-

ʚʠʷ ʚ ʦʪʜʝʣʴʥʦʩʪʠ ʠ ʠʟʦʙʨʘʞʘʷ ʥʘʛʣʷʜʥʦ ʩʚʷʟʠ ʤʝʞʜʫ ʥʝʠʟʚʝʩʪʥʳʤʠ ʠ ʜʘʥʥʳʤʠ. ʏʪʦ ʙʳ ʧʦʣʫ-

ʯʠʪʴ ʫʨʘʚʥʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʚʳʨʘʟʠʪʴ ʦʜʥʦ ʠ ʪʦ ʞʝ ʢʦʣʠʯʝʩʪʚʦ ʜʚʫʤʷ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ. 

ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʠʤʝʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʭʦʨʦʰʠʭ ʨʝʮʝʧʪʦʚ, ʥʦ ʥʝʪ ʥʠʢʘʢʠʭ ʧʨʘʚʠʣ, ʧʨʝʜʦ-

ʭʨʘʥʷʶʱʠʭ ʦʪ ʦʰʠʙʦʢ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʫʨʘʚʥʝʥʠʷ. 

ʆʜʥʘʢʦ ʪʘʤ ʛʜʝ ʥʝ ʧʦʤʦʛʘʶʪ ʧʨʘʚʠʣʘ, ʤʦʞʝʪ ʧʦʤʦʯʴ ʧʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ.  

4. ʇʨʠʚʝʜʠʪʝ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ ʢ ʦʜʥʦʤʫ ʝʜʠʥʩʪʚʝʥʥʦʤʫ ʫʨʘʚʥʝʥʠʶ. 

ʇʨʦʚʝʨʢʘ ʢʦʨʨʝʢʪʥʦʩʪʠ ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯʠ: 

¶ ɺʦʟʤʦʞʥʦ ʣʠ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʫʩʣʦʚʠʶ? 

¶ ɼʦʩʪʘʪʦʯʥʦ ʣʠ ʫʩʣʦʚʠʡ ʤʳ ʠʤʝʝʤ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʥʝʠʟʚʝʩʪʥʦʛʦ? 

¶ ʀʣʠ ʠʤʝʝʤ ʩʣʠʰʢʦʤ ʤʥʦʛʦ ʫʩʣʦʚʠʡ?  

ʆʪʚʝʪ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ ʜʘʝʪ ʥʘʤ ʫʤʝʥʠʝ ʩʯʠʪʘʪʴ ʧʘʨʘʤʝʪʨʳ ʟʘʜʘʥʥʳʭ ʤʥʦʛʦʦʙʨʘʟʠʡ ʠʩ-

ʢʦʤʳʭ ʜʘʥʥʳʭ.  

 

 
ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 

1.ɹʠʦʛʨʘʬʠʷ ʈʝʥʝ ɼʝʢʘʨʪʘ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

http://toname.ru/biography/rene-dekart.htm. 

2. ʇʦʡʘ ɼ. ʂʘʢ ʨʝʰʘʪʴ ʟʘʜʘʯʫ. ʄ., 1961. ʉ. 16-17. 
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ʋʇʈɸɺʃɽʅʀɽ ɺʀʈʊʋɸʃʔʅʓʄ ʆɹʈɸɿʆɺɸʊɽʃʔʅʓʄ ʇʈʆ-

ʉʊʈɸʅʉʊɺʆʄ ʉʆɺʈɽʄɽʅʅʆɻʆ ɺʋɿɸ 
 

ɸʈɾɸʅʋʍʀʅ ʉ. ɺ. 

 

ʋʨʘʣʴʩʢʠʡ  ʠʥʩʪʠʪʫʪ ʫʧʨʘʚʣʝʥʠʷ ï ʬʠʣʠʘʣ ʈɸʅʍʠɻʉ ʧʨʠ ʇʨʝʟʠʜʝʥʪʝ ʈʌ  
 

ʄʦʜʝʣʴ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʠ, ʧʦʩʪʨʦʝʥʥʘʷ ʧʦ ʧʨʝʠʤʫʱʝʩʪʚʫ ʥʘ ʚʳʩʦʢʠʭ 

ʤʠʨʦʚʳʭ ʮʝʥʘʭ ʥʘ ʩʳʨʴʝʚʳʝ ʨʝʩʫʨʩʳ, ʠʩʯʝʨʧʘʣʘ ʩʚʦʠ ʚʦʟʤʦʞʥʦʩʪʠ. ʅʘ ʬʦʥʝ ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʭ 

ʤʝʨ ʩʦ ʩʪʦʨʦʥʳ ʉʐɸ ʠ ʨʷʜʘ ʝʚʨʦʧʝʡʩʢʠʭ ʛʦʩʫʜʘʨʩʪʚ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʭʘʨʘʢ-

ʪʝʨʘ ʚ ʦʪʥʦʰʝʥʠʠ ʈʦʩʩʠʠ ʯʝʪʢʦ ʦʙʦʟʥʘʯʠʣʩʷ ʢʨʠʟʠʩ ʦʩʥʦʚʥʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʩʦʮʠʘʣʴʥʳʭ ʠʥ-

ʩʪʠʪʫʪʦʚ: ʦʙʨʘʟʦʚʘʥʠʷ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʩʝʤʴʠ, ʧʝʥʩʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ɺʳʭʦʜ ʠʟ ʢʨʠʟʠʩʘ ï 

ʵʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʘʢʦʛʦ ʢʘʯʝʩʪʚʘ ʩʦʮʠʘʣʴʥʳʭ ʠʥʩʪʠʪʫʪʦʚ, ʢʦʪʦʨʦʝ ʦʪʚʝʯʘʝʪ ʦʙʲʝʢʪʠʚʥʦʡ ʣʦ-

ʛʠʢʝ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʩʝʭ ʩʦʮʠʘʣʴʥʳʭ ʠʥʩʪʠʪʫʪʦʚ ʚʣʘʩʪʠ ʢʘʢ çʥʘʫʢʦʝʤʢʠʭè. 

ʆʙʱʠʤ ʪʨʝʥʜʦʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ ʩʪʘʥʦʚʠʪʩʷ 

ʧʨʝʚʨʘʱʝʥʠʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚʫʟʘ ʚ ʯʝʣʦʚʝʯʝʩʢʠʡ ʢʘʧʠʪʘʣ, ʘ ʦʙʨʘʟʦʚʘʥʠʝ ï ʚ ʛʣʘʚ-

ʥʫʶ ʩʦʮʠʘʣʴʥʫʶ ʪʝʭʥʦʣʦʛʠʶ ʨʘʟʚʠʪʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ. ʏʝʣʦʚʝʯʝ-

ʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ  ʥʘʩʪʦʷʪʝʣʴʥʦ ʪʨʝʙʫʝʪ ʩʚʦʝʡ ʢʘʧʠʪʘʣʠʟʘʮʠʠ ʚ ʠʥʪʝʨʝ-

ʩʘʭ ʝʛʦ ʚʣʘʜʝʣʴʮʘ. ʏʝʣʦʚʝʯʝʩʢʠʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʢʘʧʠʪʘʣ ʩʪʘʥʦʚʠʪʩʷ ʥʝ ʪʦʣʴʢʦ ʬʘʢʪʦʨʦʤ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʥʦ ʠ ʮʝʥʪʨʘʣʴʥʳʤ ʬʘʢʪʦʨʦʤ ʨʦʩʩʠʡʩʢʦʡ ʧʦʣʠʪʠʢʠ. ʇʦʣʠʪʠʯʝʩʢʠʡ 

ʭʘʨʘʢʪʝʨ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʢʘʧʠʪʘʣʘ ʚʳʨʘʞʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʜʘʥʥʳʡ ʢʘʧʠʪʘʣ 

ʦʧʨʝʜʝʣʷʝʪ: ʘ) ʫʩʪʦʡʯʠʚʦʩʪʴ, ʙ) ʥʘʜʝʞʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ ʠ, ʚ) ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʩʦʮʠʘʣʴʥʦʡ 

ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʩʦʮʠʘʣʴʥʳʭ ʩʪʘʨʪ ʠ ʛʨʫʧʧ. ʆʙʨʘʟʦʚʘʥʠʝ ʚ ʛʣʦʙʘʣʴʥʦʡ ʠʥʩʪʠʪʫʮʠʦ-

ʥʘʣʴʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʚʳʧʦʣʥʷʝʪ ʢʣʶʯʝʚʫʶ ʩʠʩʪʝʤʦʦʙʨʘʟʫʶʱʫʶ ʨʦʣʴ. 

ʆʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʨʝʜʥʝʛʦ ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʪʝʩʥʳʤ ʦʙʨʘʟʦʤ ʚʟʘʠ-

ʤʦʩʚʷʟʘʥʳ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʦʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ IT-

ʢʦʤʧʝʪʝʥʮʠʠ ʚ ʨʝʛʠʦʥʘʣʴʥʳʭ ʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʤʦʜʝʣʷʭ ʢʣʶʯʝʚʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʩʨʝʜʥʝʛʦ ʦʙʨʘ-

ʟʦʚʘʥʠʷ. ʅʘʢʦʧʣʝʥʥʳʡ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʦʧʳʪ ʠʤʝʝʪ ʧʨʠʥʮʠʧʠʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʩʦʟʜʘʥʠʠ 

ʌʝʜʝʨʘʣʴʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʚʩʝʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʨʦʚʥʝʡ  ʚ 

ʯʘʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʚʠʨʪʫʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʂʣʶʯʝʚʳʝ ʢʦʤʧʝʪʝʥʮʠʠ ʫʯʝʥʠʢʦʚ ɸʚʩʪʨʘʣʠʠ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʯʝʪʳʨʝ ʛʨʫʧʧʳ, ʩʨʝʜʠ 

ʢʦʪʦʨʳʭ ʚʳʜʝʣʷʝʪʩʷ ʢʣʘʩʪʝʨ çʀʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʨʘʙʦʪʳè, ʚʢʣʶʯʘʶʱʠʡ: ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʛʨʘ-

ʤʦʪʥʦʩʪʴ (ʨʘʙʦʪʘ ʩ ʠʩʪʦʯʥʠʢʘʤʠ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʠ ʩʨʘʚʥʝʥʠʝ) ʠ ɻʨʘʤʦʪʥʦʩʪʴ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ. ʂ ʯʠʩʣʫ ʢʣʶʯʝʚʳʭ ʢʦʤʧʝʪʝʥʮʠʡ, ʧʨʠʥʷʪʳʭ ʉʦʚʝ-

ʪʦʤ ɽʚʨʦʧʳ ʚ 1996 ʛʦʜʫ, ʦʪʥʝʩʝʥʳ ʢʦʤʧʝʪʝʥʮʠʠ ʚʳʧʫʩʢʥʠʢʦʚ ʰʢʦʣ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʦʟʨʘʩʪʘʥʠʝʤ 

ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʦʙʱʝʩʪʚʘ: ʥʘʚʳʢʠ ʠ ʫʤʝʥʠʷ ʧʨʠʤʝʥʝʥʠʷ IT-ʪʝʭʥʦʣʦʛʠʡ, ʟʥʘʥʠʝ ʠʭ ʩʠʣʴʥʳʭ ʠ 

ʩʣʘʙʳʭ ʩʪʦʨʦʥ, ʢʨʠʪʠʯʝʩʢʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʦʡ ʚ ʚʠʨʪʫʘʣʴ-

ʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʇʦʜʦʙʥʳʡ ʞʝ ʧʦʜʭʦʜ ʚ ʯʘʩʪʠ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʦʙʱʝʩʪʚʘ ʨʝʘʣʠʟʦʚʘʥ ʠ ʚ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʡ ʧʨʦʛʨʘʤʤʝ çʆʧʨʝʜʝʣʝʥʠʝ ʂʦʤʧʝʪʝʥʮʠʠ 21 ʚʝʢʘ  ʠ ʚʳʙʦʨ 

ʢʦʤʧʝʪʝʥʮʠʡ: ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʢʦʥʮʝʧʪʫʘʣʴʥʳʝ ʦʩʥʦʚʳè: ʢʣʘʩʪʝʨ çʅʘʚʳʢʠ ʚ ʩʬʝʨʝ ʠʥʬʦʨʤʘ-

ʮʠʠ, ʤʝʜʠʘ ʠ ʪʝʭʥʦʣʦʛʠʡè ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʛʨʘʤʦʪʥʦʩʪʴ, ʤʝʜʠʘ-ʛʨʘʤʦʪʥʦʩʪʴ, 

ʛʨʘʤʦʪʥʦʩʪʴ ʚ ʩʬʝʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʅʦʚʘʷ ʦʙʷʟʘʪʝʣʴʥʘʷ ʧʨʦ-

ʛʨʘʤʤʘ ʦʙʱʝʛʦ ʩʨʝʜʥʝʛʦ (ʙʘʟʦʚʦʛʦ) ʦʙʨʘʟʦʚʘʥʠʷ, ʧʨʠʥʷʪʘʷ ʚ ʌʠʥʣʷʥʜʠʠ ʚ ʢʦʥʮʝ 2014 ʛʦʜʘ, ʪ.ʞ. 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʮʠʬʨʦʚʫʶ ʀʂʊ-ʛʨʘʤʦʪʥʦʩʪʴ. 

ʉʨʝʜʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʢʣʶʯʝʚʳʭ ʢʦʤʧʝʪʝʥʮʠʡ 

ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʉʪʘʥʜʘʨʪ ISTE (International Society for Technology Education).  ʉʫʱʝʩʪʚʝʥʥʦʡ 

ʦʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʦʛʦ ʩʪʘʥʜʘʨʪʘ, ʢʦʪʦʨʳʤ ʨʫʢʦʚʦʜʩʪʚʫʶʪʩʷ ʘʤʝʨʠʢʘʥʩʢʠʝ ʰʢʦʣʳ, ʩʦʩʪʦʠʪ ʚ 

ʪʦʤ, ʯʪʦ ʦʥ ʩʦʟʜʘʥ ʠ ʨʘʟʚʠʚʘʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʧʝʜʘʛʦʛʠʯʝʩʢʦʤʫ ʩʦʦʙʱʝʩʪʚʫ ï ʘʩʩʦʮʠʘʮʠʠ ʄʝʞʜʫ-

ʥʘʨʦʜʥʦʛʦ ʦʙʱʝʩʪʚʘ ʟʘ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʨʘʟʦʚʘʥʠʠ, ʠ, ʘʤʝʨʠʢʘʥʩʢʦʝ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʥʝ 

ʠʤʝʝʪ ʥʠʢʘʢʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʝʛʦ ʨʘʟʨʘʙʦʪʢʝ. ʇʦ ʩʫʱʝʩʪʚʫ ʤʳ ʠʤʝʝʤ ʧʨʝʮʝʜʝʥʪ ʩʦʟʜʘʥʠʷ ʦʙʨʘ-

ʟʦʚʘʪʝʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʩʦ ʩʪʦʨʦʥʳ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ. ʉʪʘʥʜʘʨʪ ISTE 
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ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʟʚʠʪʠʝ ʫ ʫʯʘʱʠʭʩʷ ʰʝʩʪʠ ʙʘʟʦʚʳʭ ʢʦʤʧʝʪʝʥʮʠʡ: ʊʚʦʨʯʝʩʪʚʦ ʠ ʀʥʥʦʚʘʮʠʠ, 

ʂʦʤʤʫʥʠʢʘʮʠʠ ʠ ʉʦʪʨʫʜʥʠʯʝʩʪʚʦ, ʀʩʩʣʝʜʦʚʘʥʠʷ ʠ ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʂʦʤʧʝʪʝʥʪʥʦʩʪʴ, ʂʨʠʪʠ-

ʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ, ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ ʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʎʠʬʨʦʚʦʝ ʛʨʘʞʜʘʥʩʪʚʦ, ʇʦʥʠʤʘʥʠʝ 

ʢʣʶʯʝʚʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʥʮʝʧʮʠʡ ʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ[1].  ʊʚʦʨʯʝʩʪʚʦ ʠ ʠʥʥʦʚʘʮʠʠ - ʫʯʘ-

ʱʠʝʩʷ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʪʚʦʨʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ, ʩʧʦʩʦʙʥʦʩʪʴ ʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʟʥʘʥʠʷ, ʠʩʩʣʝʜʦʚʘ-

ʪʝʣʴʩʢʠʝ ʧʦʜʭʦʜʳ ʠ ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʨʦʜʫʢʪʳ ʠ ʧʨʦʮʝʩʩʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʀʂʊ. ʂʦʤʤʫʥʠʢʘʮʠʠ ʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ - ʫʯʘʱʠʝʩʷ ʠʩʧʦʣʴʟʫʶʪ ʮʠʬʨʦʚʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʦʙʱʝ-

ʥʠʷ ʠ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʨʘʩʩʪʦʷʥʠʠ, ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ 

ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʫʯʝʥʠʷ ʜʨʫʛʠʭ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ - ʫʯʘʱʠʝʩʷ 

ʫʤʝʶʪ ʧʨʠʤʝʥʷʪʴ ʮʠʬʨʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʩʙʦʨʘ, ʦʮʝʥʢʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. 

ʎʠʬʨʦʚʦʝ ʛʨʘʞʜʘʥʩʪʚʦ - ʫʯʘʱʠʝʩʷ ʧʦʥʠʤʘʶʪ ʛʫʤʘʥʠʪʘʨʥʳʝ, ʢʫʣʴʪʫʨʥʳʝ ʠ ʩʦʮʠʘʣʴʥʳʝ ʚʦʧʨʦ-

ʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʟʚʠʪʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʠ ʢʦʥʮʝʧ-

ʮʠʠ - ʧʦʥʠʤʘʥʠʝ ʫʯʘʱʠʤʠʩʷ ʢʣʶʯʝʚʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʩʠʩʪʝʤ, ʦʧʝʨʘʮʠʡ ʠ ʠʭ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ [2].   

ʇʨʠʥʮʠʧʠʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʚʠʨʪʫʘʣʴʥʳʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʧʨʦʩʪʨʘʥ-

ʩʪʚʦʤ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʚʫʟʘ ʷʚʣʷʝʪʩʷ ʫʯʸʪ ʦʧʳʪʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʣʶʯʝʚʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʩʦ ʉʪʘʥʜʘʨʪʦʤ ISTE ʥʝ ʪʦʣʴʢʦ ʫ ʫʯʘʱʠʭʩʷ, ʥʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʫ ʫʯʠʪʝʣʝʡ ʠ ʘʜʤʠʥʠ-

ʩʪʨʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ. ʅʘʟʚʘʥʥʳʝ ʚʳʰʝ ʢʣʶʯʝʚʳʝ ʢʦʤʧʝʪʝʥʮʠʠ ʫʯʘʱʠʭʩʷ 

ʬʦʨʤʠʨʫʶʪʩʷ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʫ ʫʯʠʪʝʣʝʡ ʠ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʝʩʪʴ 

ʥʝʦʙʭʦʜʠʤʳʡ ʠ ʜʦʩʪʘʪʦʯʥʳʡ ʥʘʙʦʨ ʫʞʝ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʢʣʶʯʝʚʳʭ ʢʦʤʧʝʪʝʥʮʠʡ. ʋʯʠʪʝʣʷ 

ʬʦʨʤʠʨʫʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʣʶʯʝʚʳʝ ʢʦʤʧʝʪʝʥʮʠʠ ʫ ʫʯʘʱʠʭʩʷ, ʝʩʣʠ ʫʯʠʪʝʣʴ: 1. ʉʦʜʝʡʩʪʚʫ-

ʝʪ ʦʙʫʯʝʥʠʶ ʠ ʪʚʦʨʯʝʩʪʚʫ ʫʯʝʥʠʢʦʚ ʚ ʨʝʘʣʴʥʦʤ ʤʠʨʝ ʠ ʚ ʚʠʨʪʫʘʣʴʥʦʡ ʩʨʝʜʝ; 2. ɺʣʘʜʝʶʪ ʠʥ-

ʩʪʨʫʤʝʥʪʘʤʠ ʜʠʟʘʡʥʘ ʠ ʨʘʟʨʘʙʦʪʢʠ ʮʠʬʨʦʚʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʦʮʝʥʢʠ; 3. ʈʘʟʨʘʙʘʪʳʚʘʶʪ ʤʦʜʝʣʠ 

ʨʘʙʦʪʳ ʠ ʦʙʫʯʝʥʠʷ ʚ ʮʠʬʨʦʚʦʤ ʦʙʱʝʩʪʚʝ; 4. ʇʦʦʱʨʷʶʪ ʠ ʟʘʢʨʝʧʣʷʶʪ ʛʨʘʞʜʘʥʩʢʫʶ ʦʪʚʝʪʩʪʚʝʥ-

ʥʦʩʪʴ ʫʯʝʥʠʢʦʚ ʚ ʠʭ ʨʘʙʦʪʝ ʚ ʮʠʬʨʦʚʳʭ ʩʨʝʜʘʭ; 5. ʇʦʩʪʦʷʥʥʦ ʨʘʟʚʠʚʘʶʪ ʩʚʦʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʫʶ ʧʨʘʢʪʠʢʫ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʘʜʤʠʥʠʩʪʨʘʪʦʨʘʮʠʷ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ 

ʉʪʘʥʜʨʘʪʦʤ ISTE, ʜʦʣʞʥʘ ʚ ʦʪʥʦʰʝʥʠʠ ʫʯʝʥʠʢʦʚ ʠ ʫʯʠʪʝʣʝʡ ʦʙʣʘʜʘʪʴ ʩʣʝʜʫʶʱʠʤ ʥʘʙʦʨʦʤ 

ʢʣʶʯʝʚʳʭ ʢʦʤʧʝʪʝʥʮʠʡ: 1. ʈʘʟʨʘʙʘʪʳʚʘʪʴ ʩʪʨʘʪʝʛʠʶ ʢʦʤʧʣʝʢʩʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʮʠʬʨʦʚʳʭ ʪʝʭ-

ʥʦʣʦʛʠʡ ʚ ʦʙʫʯʝʥʠʝ; 2. ʈʘʟʚʠʚʘʪʴ ʮʠʬʨʦʚʦʝ ʦʙʫʯʝʥʠʝ ʚ ʨʘʤʢʘʭ ʙʘʟʦʚʦʛʦ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʦʙʫʯʝʥʠʷ; 3. ʉʦʟʜʘʚʘʪʴ ʫʯʠʪʝʣʷʤ ʫʩʣʦʚʠʷ ʜʣʷ ʫʩʪʦʡʯʠʚʳʭ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʠʥʥʦʚʘʮʠʡ ʚ ʩʬʝʨʝ 

ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ; 4. ʇʦʚʳʰʘʪʴ ʢʘʯʝʩʪʚʦ ʫʧʨʘʚʣʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʟʘ ʩʯʝʪ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ; 5. ʆʙʝʩʧʝʯʠʚʘʪʴ 

ʧʦʥʠʤʘʥʠʝ ʩʦʮʠʘʣʴʥʳʭ, ʥʨʘʚʩʪʚʝʥʥʳʭ ʠ ʧʨʘʚʦʚʳʭ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʥʝʜʨʝʥʠʝʤ ʠ ʨʘʟʚʠ-

ʪʠʝʤ ʮʠʬʨʦʚʦʡ ʢʫʣʴʪʫʨʳ. 

ɼʣʷ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ ʩʪʘʥʦʚʠʪʩʷ ʷʩʥʳʤ, 

ʯʪʦ: 

- ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʩʪʘʥʜʘʨʪʳ ʚ ʦʙʷʟʘʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ ʜʦʣʞʥʳ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʢʣʶʯʝ-

ʚʳʝ ʢʦʤʧʝʪʝʥʮʠʠ ʩʫʙʲʝʢʪʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ: çʫʯʘʱʝʛʦʩʷ-ʧʨʝʧʦʜʘʚʘʪʝʣʷ-

ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷè;  

- ʦʙʱʠʤ ʪʨʝʥʜʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʢʣʶʯʝʚʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʩʫʙʲʝʢʪʦʚ ʦʙʨʘʟʦ-

ʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʷʚʣʷʶʪʩʷ IT-ʪʝʭʥʦʣʦʛʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʝʜʠʥʩʪʚʦ ʨʝʘʣʴʥʦʛʦ ʠ ʚʠʨʪʫ-

ʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ɻʣʘʚʥʳʡ ʚʨʘʛ ʢʣʶʯʝʚʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ï ʵʪʦ ʥʝ ʠʭ ʦʪʩʫʪ-

ʩʪʚʠʝ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʩʪʘʥʜʘʨʪʝ, ʘ ʢʦʤʧʝʪʝʥʮʠʷ-ʩʠʤʫʣʷʢʨ. 

 

ɼʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʚ ʨʘʤʢʘʭ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʛʨʘʥʪʘ ɽʉ ʕʨʘʟʤʫʩ + 

574061-ɽʈʈ-1-2016-1-DE-EPPKA2-CBHE-JP çʄʦʜʝʨʥʠʟʘʮʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʨʦʩ-

ʩʠʡʩʢʠʭ ʠ ʚʴʝʪʥʘʤʩʢʠʭ ʫʥʠʚʝʨʩʠʪʝʪʘʭè (ʄʀʅɽʈɸʃ). 
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ʋʇʈɸɺʃɽʅʀɽ ʕʃɽʂʊʈʆʅʅʆʁ ʆɹʈɸɿʆɺɸʊɽʃʔʅʆʁ ʉʈɽɼʆʁ 

ɺʋɿɸ  ʅɸ ʆʉʅʆɺɽ ʉʊɸʅɼɸʈʊʆɺ ʂɸʏɽʉʊɺɸ ʕʃɽʂʊʈʆʅʅʆɻʆ 

ʆɹʈɸɿʆɺɸʊɽʃʔʅʆɻʆ ʇʈʆɼʋʂʊɸ 
 

ʄɸʂʆɺʀʏ ɻ. ɺ. 

 

ʋʨʘʣʴʩʢʠʡ  ʠʥʩʪʠʪʫʪ ʫʧʨʘʚʣʝʥʠʷ ï ʬʠʣʠʘʣ ʈɸʅʍʠɻʉ ʧʨʠ ʇʨʝʟʠʜʝʥʪʝ ʈʌ 
 

ʇʦʣʦʞʠʪʝʣʴʥʘ ̫ʧʨʘʢʪʠʢʘ ʚʥʫʪʨʝʥʥʝʡ ʵʢʩʧʝʨʪʠʟʳ ʢʘʯʝʩʪʚʘ ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʳʭ ʨʝʩʫʨʩʦʚ, ʤʝʞʜʫ ʪʝʤ, ʩʫʱʝʩʪʚʫʶʪ ʚ ʮʝʣʦʤ ʨʷʜʝ ʨʦʩʩʠʡʩʢʠʭ ʚʫʟʦʚ, ʥʦ ʚ ʫʩʣʦʚʠʷʭ ʦʪʩʫʪ-

ʩʪʚʠʷ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʟʘʢʨʝʧʣʝʥʥʦʩʪʠ ʧʘʨʘʤʝʪʨʦʚ ʠ ʧʦʢʘʟʘʪʝʣʝʡ ʜʠʘʛʥʦʩʪʠʢʠ ʣʶʙʳʝ ʵʢʩ-

ʧʝʨʪʥʳʝ ʦʮʝʥʢʠ ʥʦʩʷʪ ʫʩʣʦʚʥʳʡ ʠ ʥʝʚʝʨʠʬʠʮʠʨʫʝʤʳʡ ʭʘʨʘʢʪʝʨ. ʊʘʢʞʝ ʵʢʩʧʝʨʪʥʳʝ ʘʥʢʝʪʳ ʚ 

ʨʘʟʥʳʭ ʚʫʟʘʭ ʚʢʣʶʯʘʶʪ ʨʘʟʥʳʡ ʥʘʙʦʨ ʧʘʨʘʤʝʪʨʦʚ ʦʮʝʥʢʠ. ɸʥʢʝʪʠʨʦʚʘʥʠʝ 14 ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ 

ʨʘʟʥʳʭ ʚʫʟʦʚ ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛʘ, ʠʤʝʶʱʠʭ ʦʧʳʪ ʵʢʩʧʝʨʪʥʦʡ ʨʘʙʦʪʳ ʧʦ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʵʣʝʢ-

ʪʨʦʥʥʳʭ ʢʫʨʩʦʚ, ʧʦʢʘʟʘʣ, ʯʪʦ ʨʝʛʫʣʷʨʥʦ ʦʮʝʥʠʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʦʟʠʮʠʠ: ʘ) ʧʦʣʥʦʪʘ, ʢʦʨ-

ʨʝʢʪʥʦʩʪʴ, ʘʢʪʫʘʣʴʥʦʩʪʴ ʩʦʜʝʨʞʘʥʠʷ, ʙ) ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ʠ ʥʘʛʣʷʜʥʦʝ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʝ ʵʪʦʡ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʩʪʠ, ʚ) ʥʘʣʠʯʠʝ ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʯʘʩʪʷʤʠ 

(ʤʦʜʫʣʷʤʠ) ʜʠʜʘʢʪʠʯʝʩʢʦʛʦ ʢʦʥʪʝʥʪʘ, ʛ) ʜʠʟʘʡʥ ʠ ʝʛʦ ʵʨʛʦʥʦʤʠʯʥʦʩʪʴ, ʜ) ʜʦʩʪʘʪʦʯʥʦʩʪʴ ʠ ʨʘʟ-

ʥʦʦʙʨʘʟʠʝ ʬʦʨʤ ʢʦʥʪʨʦʣʷ, ʝ) ʜʦʩʪʘʪʦʯʥʦʩʪʴ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ ʬʦʨʤ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʥʠʡ, ʞ) ʜʦ-

ʩʪʘʪʦʯʥʦʩʪʴ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ ʬʦʨʤ ʢʦʤʤʫʥʠʢʘʮʠʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʩʪʫʜʝʥʪʘ, ʟ) ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʘ-

ʪʝʨʠʘʣʦʚ ʢʫʨʩʘ ʩʪʘʥʜʘʨʪʘʤ ʧʦʜʛʦʪʦʚʢʠ ʙʘʢʘʣʘʚʨʦʚ, ʤʘʛʠʩʪʨʘʥʪʦʚ, ʘʩʧʠʨʘʥʪʦʚ, ʠ) ʥʘʣʠʯʠʝ ʤʝ-

ʜʠʘʬʨʘʛʤʝʥʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʠʜʘʢʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʢ) ʦʨʬʦʛʨʘʬʠʯʝʩʢʘʷ, ʧʫʥʢʪʫʘʮʠʦʥ-

ʥʘʷ ʛʨʘʤʦʪʥʦʩʪʴ ʪʝʢʩʪʘ. 

ɺ ʩʠʪʫʘʮʠʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʤʦʜʝʣʠ ʚʫʟʦʚʩʢʦʛʦ ʦʙʫʯʝʥʠʷ ʫʢʘʟʘʥʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʦʮʝʥʢʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʢʫʨʩʘ ʥʝʜʦʩʪʘʪʦʯʥʦ. ɺʘʞʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ 

ʵʢʩʧʝʨʪʠʟʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʨʝʩʫʨʩʘ ʜʦʣʞʥʘ ʩʪʘʪʴ ʵʢʩʧʝʨʪʠʟʘ ʟʘʜʘʥʠʡ. ʇʦʜ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ ʟʘʜʘʥʠʝʤ ʧʦʥʠʤʘʝʤ ʟʘʜʘʥʠʝ, ʢʦʪʦʨʦʝ ʪʨʝʙʫʝʪ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʟʥʘʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʠ ʦʨʛʘʥʠʟʫʝʪ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ ʪʘʢ, ʯʪʦʙʳ  ʠʤ 

ʧʨʠʭʦʜʠʣʦʩʴ ʥʝ ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ  ʠʥʬʦʨʤʘʮʠʶ ʠʣʠ ʦʪʜʝʣʴʥʳʝ ʜʝʡʩʪʚʠʷ, ʧʨʠʤʝʥʷʪʴ ʧʦʣʫʯʝʥʥʳʝ 

ʟʥʘʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʩʠʪʫʘʮʠʷʭ, ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʠ ʠʜʝʥʪʠʯʥʳʤ ʩʠʪʫʘʮʠʷʤ, ʪʠ-

ʧʠʯʥʳʤ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʕʪʠ ʟʘʜʘʥʠʷ ʩʦʟʜʘʶʪ ʫʩʣʦʚʠʷ ʠ ʩʨʝʜʫ ʜʣʷ ʩʘʤʦʨʝʘ-

ʣʠʟʘʮʠʠ ʠ ʨʘʩʢʨʳʪʠʷ ʪʚʦʨʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʩʪʫʜʝʥʪʦʚ. 

 ʂʦʤʧʝʪʝʥʪʥʦʩʪʥʦʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʟʘʜʘʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-

ʩʠʪʫʘʪʠʚʥʦʡ ʪʝʤʘʪʠʢʦʡ, ʥʘʣʠʯʠʝʤ ʩʶʞʝʪʘ ʠʣʠ ʧʨʦʙʣʝʤʳ,  ʧʨʝʜʧʦʣʘʛʘʶʪ ʜʝʷʪʝʣʴʥʦʩʪʥʳʡ ʢʦʤ-

ʧʦʥʝʥʪ, ʩʦʙʩʪʚʝʥʥʦʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʨʝʰʝʥʠʝ, ʢʘʢʠʝ ʟʥʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʧʨʠ-

ʤʝʥʠʪʝʣʴʥʦ ʢ ʢʘʢʠʤ ʦʙʲʝʢʪʘʤ, ʵʣʝʤʝʥʪʘʤ ʩʠʪʫʘʮʠʠ. ɿʘʜʘʯʘ, ʧʦʩʪʘʚʣʝʥʥʘʷ ʚ ʟʘʜʘʥʠʠ, ʥʝʩʪʘʥ-

ʜʘʨʪʥʘʷ, ʝʝ ʢʚʘʣʠʬʠʢʘʮʠʷ ʥʝ ʦʯʝʚʠʜʥʘʷ, ʚ ʩʪʨʫʢʪʫʨʝ ʟʘʜʘʯʠ ʝʩʪʴ ʦʪʩʫʪʩʪʚʫʶʱʠʝ, ʠʟʙʳʪʦʯʥʳʝ, 

ʧʨʦʪʠʚʦʨʝʯʠʚʳʝ ʢʦʤʧʦʥʝʥʪʳ. ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʧʨʘʢʪʠʯʝ-

ʩʢʠ ʟʥʘʯʠʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʩʪʦʡʯʠʚʫʶ ʥʘ ʚʝʩʴ ʧʝʨʠʦʜ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʷ 

ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ ʤʦʪʠʚʘʮʠʶ ʩʪʫʜʝʥʪʦʚ[2]. 

ʂʦʤʧʝʪʝʥʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʝʡʩʪʚʠʝ ʠʣʠ ʥʘʙʦʨ ʜʝʡʩʪʚʠʡ, ʠ ʚ ʢʘʞʜʦʤ ʟʘʜʘʥʠʠ ʜʦʣʞʥʦ 

ʙʳʪʴ ʯʝʪʢʦʝ ʦʧʠʩʘʥʠʝ ʢʦʥʝʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʟʘʜʘʥʠʷ, ʬʦʨʤʠʨʫʝʤʦʡ ʢʦʤʧʝʪʝʥʮʠʠ, ʥʘʙʦʨʘ ʦʮʝ-

ʥʠʚʘʝʤʳʭ ʜʝʡʩʪʚʠʡ, ʧʨʦʷʚʣʝʥʥʳʡ ʫʨʦʚʝʥʴ ʚʳʧʦʣʥʝʥʠʷ ʜʝʡʩʪʚʠʷ (ʥʠʟʢʠʡ, ʩʨʝʜʥʠʡ ʚʳʩʦʢʠʡ), 

ʣʠʯʥʦʩʪʥʳʡ ʚʢʣʘʜ (ʧʨʦʷʚʣʝʥʘ ʣʠ ʵʪʘ ʢʦʤʧʝʪʝʥʮʠʷ ʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʠʣʠ ʚ ʛʨʫʧʧʦʚʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ). ʊʘʢʞʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʠ ʠʩʭʦʜʷ ʠʟ ʟʘʜʘʯ ʢʦʤʧʝʪʝʥʪʥʦʩ ʪʥʦʦʨʠʝʥʪʠ-

ʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʪʨʝʙʫʝʪ ʠ ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʴʥʳʡ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʢʫʨʩʫ. ʊʝʩʪʦʚʳʝ ʟʘʜʘʥʠʷ 

ʜʦʣʞʥʳ ʥʝ ʪʦʣʴʢʦ ʚʳʷʚʣʷʪʴ ʟʥʘʥʠʷ, ʥʦ ʠ ʚʳʷʚʣʷʪʴ ʫʨʦʚʝʥʴ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʢʣʶʯʝʚʳʭ ʢʦʤ-

ʧʝʪʝʥʮʠʡ ʩʪʫʜʝʥʪʦʚ. ɺʳʧʦʣʥʝʥʠʝ ʪʝʩʪʦʚʳʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʟʘʜʘʥʠʡ ʪʨʝʙʫʝʪ 

ʦʪ ʩʪʫʜʝʥʪʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʧʦʠʩʢʫ, ʘʥʘʣʠʟʠʨʦʚʘʥʠʶ, ʦʙʨʘʙʦʪʢʝ ʠʥʬʦʨʤʘʮʠʠ, ʨʘʟʨʝʰʝʥʠʶ 

ʚʦʟʥʠʢʰʝʡ ʧʨʦʙʣʝʤʳ ʠ ʦʬʦʨʤʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʝʸ ʨʝʰʝʥʠʷ. ʇʨʦʮʝʥʪ ʢʦʥʪʨʦʣʴʥʳʭ ʪʝʩʪʦʚ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʪʠʧʘ ʜʦʣʞʝʥ ʧʨʝʚʳʰʘʪʴ ʯʠʩʣʦ ʟʥʘʥʠʝʚʳʭ ʪʝʩʪʦʚ. 
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ʕʢʩʧʝʨʪʥʘʷ ʘʥʢʝʪʘ ʜʦʣʞʥʘ ʙʳʪʴ ʜʦʧʦʣʥʝʥʘ ʩʣʝʜʫʶʱʠʤ ʥʘʙʦʨʦʤ ʧʦʟʠʮʠʡ ʜʣʷ ʦʮʝʥʢʠ: ʘ) 

ʦʙʦʟʥʘʯʝʥʠʝ ʚ ʟʘʜʘʥʠʠ ʬʦʨʤʠʨʫʝʤʦʡ ʢʦʤʧʝʪʝʥʮʠʠ, ʥʘʙʦʨʘ ʪʨʝʙʫʝʤʳʭ ʢ ʚʳʧʦʣʥʝʥʠʶ ʜʝʡʩʪʚʠʡ, 

ʰʢʘʣʳ ʩ ʫʨʦʚʥʷʤʠ ʚʳʧʦʣʥʝʥʠʷ ʜʝʡʩʪʚʠʡ, ʙ) ʥʘʣʠʯʠʝ ʚ ʟʘʜʘʥʠʠ ʦʧʠʩʘʥʠʷ ʩʠʪʫʘʮʠʠ ʠʣʠ ʧʨʦʙʣʝ-

ʤʳ, ʠʤʝʶʱʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ, ʚ) ʥʝʩʪʘʥʜʘʨʪʥʦʩʪʴ ʩʠʪʫʘʮʠʠ/ʧʨʦʙʣʝʤʳ, 

ʦʧʠʩʘʥʥʦʡ ʚ ʟʘʜʘʥʠʠ, ʛ) ʥʘʣʠʯʠʝ  ʚʘʨʠʘʥʪʦʚ ʨʝʰʝʥʠʷ ʩʠʪʫʘʮʠʠ, ʜ) ʩʦʦʪʥʦʰʝʥʠʝ ʢʦʤʧʝʪʝʥʪ-

ʥʦʩʪʥʦʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʠ ʟʥʘʥʠʝʚʳʭ ʚʦʧʨʦʩʦʚ ʚ ʢʦʥʪʨʦʣʴʥʳʭ ʪʝʩʪʘʭ, ʝ) ʥʘʣʠʯʠʝ ʚ ʢʦʥʪʝʧʝʥʪ-

ʥʦʩʪʥʦʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʚʦʧʨʦʩʘʭ ʦʧʠʩʘʥʠʷ ʩʠʪʫʘʮʠʠ/ʝʝ ʢʦʤʧʦʥʝʥʪʦʚ ʠʣʠ ʧʨʦʙʣʝʤʳ, ʩʪʝʧʝʥʴ 

ʝʝ ʥʝʩʪʘʥʜʘʨʪʥʦʩʪʠ. 

ʕʢʩʧʝʨʪʠʟʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʢʫʨʩʦʚ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ, ʦʧʨʝʜʝʣʷʶʱʝʡ ʛʦ-

ʪʦʚʥʦʩʪʴ ʢʫʨʩʘ ʢ ʧʠʣʦʪʥʦʤʫ ʟʘʧʫʩʢʫ ʚ ʵʣʝʢʪʨʦʥʥʫʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʚʫʟʘ. ʅʦ ʧʨʦʬʝʩʩʠ-

ʦʥʘʣʴʥʦ ʟʥʘʯʠʤʘʷ ʵʢʩʧʝʨʪʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʢʫʨʩʘ ʜʦʣʞʥʘ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʧʦ ʠʪʦʛʘʤ ʧʠʣʦʪʥʦʡ 

ʨʝʘʣʠʟʘʮʠʠ ʢʫʨʩʘ. ʎʝʣʴ ʣʶʙʦʡ ʵʢʩʧʝʨʪʠʟʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ, ʘ ʦʮʝʥʢʘ ʵʣʝʢ-

ʪʨʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʢʫʨʩʦʚ ʩ ʧʦʟʠʮʠʠ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʧʘʨʘʤʝʪʨʦʚ ï ʨʝʛʫʣʷʨʥʦ ʧʨʠʤʝ-

ʥʷʶʠɦʭʩʷ ʠ ʧʨʝʜʣʘʛʘʶʱʠʭʩʷ ʘʚʪʦʨʦʤ ï ʥʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʷʚʠʪʴ ʧʨʦʙʣʝʤʳ ʦʨʛʘʥʠʟʘʮʠʠ 

ʢʫʨʩʦʚ, ʪʨʝʙʫʶʱʠʝ ʨʝʰʝʥʠʷ. ʇʨʝʧʦʜʘʚʘʪʝʣʴ ʧʨʠʟʚʘʥ ʫʧʨʘʚʣʷʪʴ ʧʦʚʝʜʝʥʠʝʤ ʩʪʫʜʝʥʪʦʚ, ʢʦʪʦʨʳʝ 

ʧʦʪʨʝʙʣʷʶʪ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʢʦʥʪʝʥʪ, ʘ ʜʣʷ ʵʪʦʛʦ ʚʘʞʥʦ ʧʦʥʷʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʚʝʜʝʥʠʷ ʩʪʫ-

ʜʝʥʪʦʚ ʚ ʨʘʤʢʘʭ ʢʦʥʢʨʝʪʥʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʢʫʨʩʘ [1]. ʕʢʩʧʝʨʪʠʟʘ ʜʦʣʞʥʘ ʚʳ-

ʷʚʠʪʴ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʦʙʫʯʘʶʱʠʭʩʷ, ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʱʠʭ ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ. 

ɼʦʣʞʥʘ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʩʪʝʧʝʥʠ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʢʦʤʧʝʪʝʥʮʠʠ ʦʪ ʪʠʧʘ ʨʘʙʦʪʳ 

ʩ ʢʦʥʪʝʥʪʦʤ ʢʫʨʩʘ. ʅʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʝʩʪʠ ʟʘʤʝʨ ʩʦʦʪʚʝʪʩʪʚʠʷ ʮʝʧʦʯʢʠ ʥʝʦʙʭʦʜʠʤʳʭ ʜʝʡ-

ʩʪʚʠʡ, ʩʤʦʜʝʣʠʨʦʚʘʥʥʦʡ ʜʣʷ ʩʪʫʜʝʥʪʘ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ, ʠ ʬʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʝʡ ʜʝʡʩʪʚʠʡ 

ʵʪʦʡ ʮʝʧʦʯʢʠ ʩʪʫʜʝʥʪʦʤ. ɺʘʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ ʩʪʫʜʝʥʪʘ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʢʫʨʩʘ. ɼʘʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʵʢʩʧʝʨʪ ʤʦʞʝʪ ʧʦʣʫʯʠʪʴ, ʠʩʧʦʣʴʟʫʷ 

ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʨʝʟʫʣʴʪʘʪʳ ʚʝʙ-ʘʥʘʣʠʪʠʢʠ.  

ʂʦʤʧʦʥʝʥʪʘʤʠ ʵʢʩʧʝʨʪʠʟʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʢʫʨʩʘ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʢʘʟʘ-

ʪʝʣʠ, ʧʦʣʫʯʝʥʥʳʝ   ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʦʪ ʩʪʫʜʝʥʪʦʚ-ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʨʝʩʫʨ-

ʩʘ, ʘ ʠʤʝʥʥʦ: ʘ) ʧʨʦʩʪʦʪʘ ʧʦʠʩʢʘ  ʠ ʧʨʦʩʤʦʪʨʘ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʙ) ʩʪʝʧʝʥʴ ʫʜʦʚʣʝʪʚʦ-

ʨʝʥʥʦʩʪʠ ʵʣʝʢʪʨʦʥʥʳʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʨʝʩʫʨʩʦʤ ʠ ʝʛʦ ʢʦʥʢʨʝʪʥʳʤʠ ʬʨʘʛʤʝʥʪʘʤʠ, ʚ) ʢʘʢʠʝ 

ʟʘʧʨʦʩʳ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʝ ʩʫʤʝʣ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʨʝʩʫʨʩ, ʛ) ʪʨʫʜʥʦʩʪʠ, ʩ ʢʦʪʦʨʳʤʠ ʩʪʦʣʢʥʫʣʩʷ 

ʧʦʣʴʟʦʚʘʪʝʣʴ. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʦʙʫʯʝʥʠʷ ʚ ʚʫʟʘʭ ʪʨʝʙʫʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʩʪʘʥʜʘʨʪʦʚ ʢʘʯʝʩʪʚʘ, 

ʨʝʛʫʣʠʨʫʶʱʠʭ ʩʦʟʜʘʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʢʫʨʩʦʚ. ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʵʪʠʭ ʩʪʘʥ-

ʜʘʨʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʧʘʨʘʤʝʪʨʳ, ʨʝʛʫʣʷʨʥʦ ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʨʦʩʩʠʡʩʢʠʭ ʚʫ-

ʟʘʭ ʧʨʠ ʚʥʫʪʨʝʥʥʝʡ ʵʢʩʧʝʨʪʠʟʝ ʵʣʝʢʪʨʦʥʥʳʭ ʢʫʨʩʦʚ, ʥʦ ʠ ʩʪʝʧʝʥʴ ʨʝʘʣʠʟʘʮʠʠ ʚ ʢʫʨʩʘʭ ʟʘʜʘʯʠ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʪʨʘʝʢʪʦʨʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʵʣʝʢʪʨʦʥʥʳʤ ʢʫʨʩʦʤ ʧʦʪʨʝʙʠʪʝʣʝʡ ʦʙʫʯʘʶʱʠʭ ʢʫʨʩʦʚ [3].  

 

ɼʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʚ ʨʘʤʢʘʭ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʛʨʘʥʪʘ ɽʉ ʕʨʘʟʤʫʩ + 

574061-ɽʈʈ-1-2016-1-DE-EPPKA2-CBHE-JP çʄʦʜʝʨʥʠʟʘʮʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʨʦʩ-

ʩʠʡʩʢʠʭ ʠ ʚʴʝʪʥʘʤʩʢʠʭ ʫʥʠʚʝʨʩʠʪʝʪʘʭè (ʄʀʅɽʈɸʃ). 
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ɺ ʆɹʈɸɿʆɺɸʊɽʃʔʅʆʄ ʇʈʆʎɽʉʉɽ ʅɸ ʆʉʅʆɺɽ  

ʅɸʋʏʅʆɻʆ ɻɽʆʂʃɸʉʊɽʈɸ 

 
ʉʀʃʀʅɸ ʊ. ʉ. 

ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

ɸʥʘʣʠʟʠʨʫʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʝʨʚʠʩʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝ-

ʜʫʶʱʠʝ ʥʝʦʙʭʦʜʠʤʳʝ ʟʘʜʘʯʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʬʝʨʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ: 

- ʘʢʪʠʚʥʘʷ ʢʘʜʨʦʚʘʷ ʧʦʜʜʝʨʞʢʘ, 

- ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, 

- ʥʘʫʯʥʦʝ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʧʨʝʜʧʨʠʷʪʠʡ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʫʩʣʦʚʠʷʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʨʝʜʥʠʭ ʠ ʤʝʣʢʠʭ ʩʝʨʚʠʩʥʳʭ ʛʝʦ-

ʢʦʤʧʘʥʠʡ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʠʤʝʪʴ ʩʣʦʞʥʳʝ ʦʙʨʘʙʘʪʳʚʘʶʱʠʝ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʦʥ-

ʥʳʝ ʩʠʩʪʝʤʳ, ʠʥʳʤʠ ʩʣʦʚʘʤʠ, ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʦʙʝʩʧʝʯʠʪʴ ʚʳʩʦʢʠʡ ʢʚʘʣʠʬʠʢʘ-

ʮʠʦʥʥʳʡ ʫʨʦʚʝʥʴ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʦʜʜʝʨʞʢʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʪʘʢʠʭ ʥʝʜʨʦʧʦʣʴʟʦ-

ʚʘʪʝʣʝʡ, ʠʩʧʦʣʴʟʫʷ ʩʠʩʪʝʤʫ ʥʘʫʯʥʦʛʦ ʢʣʘʩʪʝʨʘ - ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʛʝʦʮʝʥʪʨʘ ʩ ʦʙʨʘʙʘʪʳʚʘʶʱʠʤʠ 

ʩʝʨʚʝʨʘʤʠ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʚʝʪʚʣʝʥʥʦʡ ʀʥʪʝʨʥʝʪ ʩʝʪʠ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ 

[1].  

ɺ ʨʘʤʢʘʭ ʛʨʘʥʪʘ ɽʉ ʕʨʘʟʤʫʩ + ʧʨʠʦʙʨʝʪʝʥʳ ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʩʠʩʪʝʤʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʦʨ-

ʛʘʥʠʟʘʮʠʠ ʥʘʫʯʥʦʛʦ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʢʣʘʩʪʝʨʘ ʥʘ ʬʘʢʫʣʴʪʝʪʝ ʛʝʦʣʦʛʠʠ ʠ ʛʝʦʬʠʟʠʢʠ ʋɻ-

ɻʋ, ʚʢʣʶʯʘʶʱʠʝ ʩʠʩʪʝʤʫ ʩʝʨʚʝʨʦʚ ʠ ʨʘʙʦʯʠʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ.   

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʤʦʜʝʣʴ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʥʘʫʯʥʦʛʦ ʢʣʘʩʪʝʨʘ: 

- ʩʨʝʜʩʪʚʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʤʝʥʘ ʚ ʦʥʣʘʡʥ ʠ ʦʬʣʘʡʥ ʨʝʞʠʤʘʭ, 

- ʧʨʦʛʨʘʤʤʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʧʦʪʦʢʘʤʠ, 

- ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʩʠʩʪʝʤʥʳʝ ʩʨʝʜʩʪʚʘ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, 

- ʧʨʦʛʨʘʤʤʥʳʝ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʛʝʦʜʘʥʥʳʭ, 

- ʧʨʦʛʨʘʤʤʥʳʝ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʧʨʦʚʝʜʝʥʠʷ ʚʝʙʠʥʘʨʦʚ, ʪʨʘʥʩʣʠʨʦʚʘʥʠʷ ʚʠ-

ʜʝʦʢʦʥʪʝʥʪʘ ʠ ʦʥʣʘʡʥ ʣʝʢʮʠʡ. 

ɺ ʨʘʤʢʘʭ ʜʦʛʦʚʦʨʘ ʩ ʤʠʨʦʚʳʤ ʣʠʜʝʨʦʤ ï ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʨʠ ʧʦʠʩʢʘʭ, ʨʘʟʚʝʜʢʝ ʠ ʜʦʙʳʯʝ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʬʠʨʤʳ Halliburton (ʧʦʜʨʘʟʜʝʣʝʥʠʝ Landmark) 

ʧʦʩʪʘʚʣʷʝʪʩʷ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʷʚʣʷʶʱʝʝʩʷ ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʙʨʝʥʜʦʤ.  

ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʤʦʜʫʣʠ, ʚʭʦʜʷʱʠʝ ʚ 

ʩʠʩʪʝʤʫ ʦʙʨʘʙʦʪʢʠ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ.  

1. ʉʠʩʪʝʤʘ ʦʙʨʘʙʦʪʢʠ SeisSpace - ʉʝʡʩʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ Landmark 

ʉʦʜʝʨʞʠʪ ʚʩʝ ʩʪʘʜʠʠ ʦʪ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʜʦ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʠ ʧʦʩʪʨʦʝʥʠʷ ʩʪʨʫʢʪʫʨʥʦ-

ʛʦ ʢʘʨʢʘʩʘ, ʚʢʣʶʯʘʶʱʘʷ ʚ ʩʝʙʷ ʘʥʘʣʠʟ ʩʝʡʩʤʠʯʝʩʢʠʭ ʘʪʨʠʙʫʪʦʚ ʠ ʜʘʥʥʳʭ ʜʦ ʩʫʤʤʠʨʦʚʘʥʠʷ, 

ʩʢʦʨʦʩʪʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʜʠʥʘʤʠʯʝʩʢʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʛʣʫʙʠʥ [2]. 

ɼʘʥʥʳʝ ʢʦʥʚʝʨʪʠʨʫʶʪʩʷ, ʧʝʨʝʜʘʶʪʩʷ ʥʘ ʥʝʦʙʭʦʜʠʤʳʡ ʤʦʜʫʣʴ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʙʦʪ-

ʢʘ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ. ʕʪʠ ʟʘʜʘʥʠʷ ʩʦʜʝʨʞʘʪ ʥʘʙʦʨʳ ʥʝʦʙʭʦʜʠʤʳʭ ʧʨʦʮʝʜʫʨ, ʩ ʚʳʙʨʘʥ-

ʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ʇʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪ ʚʦʟʚʨʘʱʘʝʪʩʷ ʟʘʢʘʟʯʠʢʫ.  

2. ʉʠʩʪʝʤʘ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʛʝʦʜʘʥʥʳʭ DecisionSpace Geoscience ï ʀʥʪʝʛʨʠʨʦʚʘʥʥʘʷ 

ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ.  

ʆʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ:  

ʆʙʨʘʙʦʪʢʘ ʨʘʟʨʝʟʦʚ, 

ʨʘʙʦʪʘ ʩ ʨʘʟʥʦʨʦʜʥʳʤʠ ʜʘʥʥʳʤʠ,  

ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʛʝʦʜʘʥʥʳʭ, 

ʢʘʨʪʦʧʦʩʪʨʦʝʥʠʝ, 

ʘʥʘʣʠʟ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʥʝʩʫʤʤʠʨʦʚʘʥʥʦʡ ʩʝʡʩʤʠʢʠ. 
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3. ʉʠʩʪʝʤʘ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʝʜʨ, ʦʧʨʝʜʝʣʝʥʠʝ ʩʚʦʡʩʪʚ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝ ʩʢʚʘʞʠʥ 

DecisionSpace Earth Modeling  

ʉʣʫʞʠʪ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʪʘʪʠʯʝʩʢʦʡ 3D ʤʦʜʝʣʠ ʥʝʜʨ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 

ʧʦʩʣʝʜʫʶʱʠʭ ʨʘʙʦʪ, ʪʘʢʠʭ ʢʘʢ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʜʠʥʘʤʠʢʠ ʬʣʶʠʜʦʚ ʠʣʠ ʙʘʩʩʝʡʥʘ, ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʩʢʚʘʞʠʥ, ɻʈʇ ʠ ʘʥʘʣʠʟʘ ʨʠʩʢʦʚ. ʇʦʩʢʦʣʴʢʫ ʩʝʡʩʤʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʠʟʤʝʨʷʶʪʩʷ ʚ ʰʢʘʣʝ ʚʨʝʤʝʥʠ, 

ʘ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʜʘʥʥʳʝ - ʚ ʰʢʘʣʝ ʛʣʫʙʠʥ, ʜʣʷ ʤʘʢʩʠʤʠʟʘʮʠʠ ʦʪʜʘʯʠ, ʧʦʣʫʯʘʝʤʦʡ 

ʦʪ ʜʘʥʥʳʭ, ʪʨʝʙʫʝʪʩʷ ʧʦʣʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ʨʘʟʥʦʨʦʜʥʳʭ ʜʘʥʥʳʭ ʚ ʪʦʯʥʫʶ ʛʝʦʣʦʛʠʯʝʩʢʫʶ ʤʦʜʝʣʴ. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʚʦʧʨʦʩʦʚ ʷʚʣʷʝʪʩʷ ʪʦ, ʢʘʢ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʝʡʩʤʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʨʘʟʣʠʯʥʦʛʦ 

ʢʘʯʝʩʪʚʘ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʘʟʥʦʝ ʚʨʝʤʷ, ʜʣʷ ʧʨʦʛʥʦʟʘ ʛʝʦʣʦʛʠʠ ʤʝʞʜʫ ʩʢʚʘʞʠʥʘʤʠ.  

4. ɽʜʠʥʘʷ ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʚʩʝʭ ʚʠʜʦʚ ʧʦʠʩʢʦʚʳʭ ʠ ʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ DecisionSpace 

ʉʦʩʪʘʚʥʳʝ ʩʠʩʪʝʤʳ:  

OpenWorks  

DecisionSpace Geophysics 

DecisionSpace Geology 

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʩʣʦʞʥʦʩʪʠ ʟʘʜʘʯ ʧʦ ʨʘʟʚʝʜʢʝ ʠ ʜʦʙʳʯʝ, ʚʩʝ ʙʦʣʝʝ ʚʘʞʥʳʤʠ ʩʪʘʥʦʚʷʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ E&P ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʭ ʵʪʘʧʦʚ ʨʘʙʦʪ. ɼʣʷ 

ʧʨʠʥʷʪʠʷ ʚʘʞʥʳʭ ʙʠʟʥʝʩ-ʨʝʰʝʥʠʡ ʦʪʚʝʪʩʪʚʝʥʥʳʤ ʩʧʝʮʠʘʣʠʩʪʘʤ E&P ʥʝʦʙʭʦʜʠʤ ʵʬʬʝʢʪʠʚʥʳʡ 

ʜʦʩʪʫʧ ʢ ʧʦʣʥʳʤ ʥʘʙʦʨʘʤ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ 

ʩʠʩʪʝʤʦʡ. 

ɺ ʦʩʥʦʚʝ ʣʝʞʠʪ ʢʦʨʧʦʨʘʪʠʚʥʘʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩʝʪʴ ʩ ʩʝʨʚʝʨʘʤʠ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʶʪ 

ʯʝʨʝʟ ʰʣʶʟ ʦʪ ʟʘʢʘʟʯʠʢʘ (ʢʣʠʝʥʪʘ) ʟʘʜʘʥʠʝ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʘʤ ʤʘʩʩʠʚ ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʠʥ-

ʬʦʨʤʘʮʠʠ ʚ ʮʠʬʨʦʚʦʤ ʚʠʜʝ, ʠʤʝʶʱʠʡ ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʙʲʝʤ. [3] ʏʝʤ ʪʦʯʥʝʝ ʛʝʦʣʦʛʠ, ʛʝʦʬʠʟʠʢʠ 

ʠ ʠʥʞʝʥʝʨʳ ʠʥʪʝʨʧʨʝʪʠʨʫʶʪ, ʤʦʜʝʣʠʨʫʶʪ ʠ ʨʘʟʙʫʨʠʚʘʶʪ ʛʝʦʣʦʛʠʯʝʩʢʫʶ ʩʨʝʜʫ, ʪʝʤ ʫʩʧʝʰʥʝʝ 

ʢʦʤʧʘʥʠʷ, ʨʘʙʦʪʘʶʱʘʷ ʚ ʩʬʝʨʝ E&P. 

ɺ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʬʝʨʝ ʥʘʫʯʥʳʡ ʢʣʘʩʪʝʨ ʦʙʝʩʧʝʯʠʪ ʠʟʫʯʝʥʠʝ ʩʪʫʜʝʥʪʘʤʠ  ʚ ʨʝʞʠʤʘʭ 

ʦʥʣʘʡʥ ʠ ʦʬʣʘʡʥ (ʫʜʘʣʝʥʥʦ) ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʠʩʪʝʤ, ʦʧʨʦʙʦʚʘʥʠʝ 

ʧʨʦʮʝʜʫʨ, ʧʦʣʫʯʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʘʪʝʨʠʘʣʘʭ.  

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʩʪʫʜʝʥʯʝʩʢʠʝ ʛʨʫʧʧʳ ʩʪʘʨʰʠʭ ʢʫʨʩʦʚ, ʤʘʛʠʩʪʨʘʥʪʳ ʠ ʘʩʧʠʨʘʥʪʳ 

ʙʫʜʫʪ ʢʫʨʠʨʦʚʘʪʴʩʷ ʥʘʩʪʘʚʥʠʢʘʤʠ ʩ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʙʨʘʙʘʪʳʚʘʶʱʝʛʦ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʚʦʠ 

ʤʘʩʩʠʚʳ ʛʝʦʜʘʥʥʳʭ. ʉʪʫʜʝʥʪʳ ʧʦʣʫʯʘʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʧʨʦʮʝʩʩʘʭ ʩʦʟʜʘʥʠʷ ʨʘʙʦʯʠʭ 

ʟʘʜʘʥʠʡ ʥʘ ʦʙʨʘʙʦʪʢʫ, ʪʝʩʪʠʨʦʚʘʪʴ ʠ ʧʦʜʙʠʨʘʪʴ ʧʘʨʘʤʝʪʨʳ ʦʙʨʘʙʦʪʢʠ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ ʨʝʜʘʢ-

ʪʠʨʦʚʘʪʴ ʩʝʡʩʤʠʯʝʩʢʠʝ ʜʘʥʥʳʝ. 

ɺʳʚʦʜʳ. ʊʘʢ ʢʘʢ ʵʬʬʝʢʪʠʚʥʘʷ ʨʘʙʦʪʘ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʤʧʘʥʠʠ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠ-

ʩʠʪ ʦʪ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʨʦʚʥʷ ʧʦʜʛʦʪʦʚʢʠ ʨʘʙʦʪʥʠʢʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʨʦʮʝʩʩʳ ʧʦʠʩʢʦʚ ʠ 

ʨʘʟʚʝʜʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʫʯʝʙʥʦʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ 

ʧʨʦʮʝʩʩʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʨʳʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʠʪ ʟʥʘʯʠʪʝʣʴʥʦ  ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ 

ʛʦʨʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

 

ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʛʨʘʥʪʘ ɽʉ ʕʨʘʟʤʫʩ + 574061-

ɽʈʈ-1-2016-1-DE-EPPKA2-CBHE-JP çʄʦʜʝʨʥʠʟʘʮʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʨʦʩʩʠʡʩʢʠʭ 

ʠ ʚʴʝʪʥʘʤʩʢʠʭ ʫʥʠʚʝʨʩʠʪʝʪʘʭè (ʄʀʅɽʈɸʃ). 
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ɺʀʈʊʋɸʃʔʅʓɽ ʃɸɹʆʈɸʊʆʈʅʓɽ ʈɸɹʆʊʓ  

ɺ ɼʀʉʊɸʅʎʀʆʅʅʆʄ ʆɹʋʏɽʅʀʀ 
 

ʐʀʅʂɸʈʖʂ ɺ. ɸ., ʂɸʈʇʆɺɸ ɺ. ɺ. 

 

ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʠʩʪʘʥʮʠʦʥʥʘʷ ʬʦʨʤʘ ʦʙʫʯʝʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ-

ʥʦʡ ʚʦ ʤʥʦʛʠʭ ʨʦʩʩʠʡʩʢʠʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʚʫʟʘʭ. ʉʦʚʨʝʤʝʥʥʳʝ ʜʠʩʪʘʥʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʙʫ-

ʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʨʘʟʚʠʚʘʶʪʩʷ ʩʪʨʝʤʠʪʝʣʴʥʳʤʠ ʪʝʤʧʘʤʠ ʠ ʩʦʩʪʦʷʪ ʥʝ ʪʦʣʴʢʦ ʠʟ ʙʘʟʦʚʳʭ ʩʦʩʪʘʚ-

ʣʷʶʱʠʭ (ʪʘʢʠʝ ʢʘʢ ʫʯʝʙʥʳʝ ʧʦʩʦʙʠʷ, ʣʝʢʮʠʠ ʚ ʵʣʝʢʪʨʦʥʥʦʡ ʬʦʨʤʝ), ʥʦ ʠ ʚʝʙʠʥʘʨʦʚ, ʚʠʜʝʦʣʝʢ-

ʮʠʡ, ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ, ʥʦʚʳʭ ʩʨʝʜʩʪʚ ʢʦʥʪʨʦʣʷ ʩʜʘʯʠ ʩʪʫʜʝʥʪʘʤʠ ʠʪʦʛʦʚʳʭ ʪʝʩʪʦʚ (ʧʨʦʢʪʦ-

ʨʠʥʛ).  

ɺ ʨʘʤʢʘʭ ʜʦʛʦʚʦʨʘ ʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʤʝʞʜʫ ʋʨʘʣʴʩʢʠʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʛʦʨʥʳʤ ʫʥʠ-

ʚʝʨʩʠʪʝʪʦʤ ʠ ʊʶʤʝʥʩʢʠʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʥʝʬʪʝʛʘʟʦʚʳʤ ʫʥʠʚʝʨʩʠʪʝʪʦʤ, ʎʝʥʪʨʦʤ ʜʠʩʪʘʥʮʠ-

ʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʋɻɻʋ ʙʳʣʠ ʧʨʠʦʙʨʝʪʝʥʳ ʢʦʤʧʣʝʢʪ ʚʠʨʪʫʘʣʴʥʳʭ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʜʣʷ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʙʘʢʘʣʘʚʨʠʘʪʘ çʄʘʰʠʥʦʩʪʨʦʝʥʠʝè 

ʧʦ ʧʨʦʬʠʣʶ çʆʙʦʨʫʜʦʚʘʥʠʝ ʠ ʪʝʭʥʦʣʦʛʠʷ ʧʦʚʳʰʝʥʠʷ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʜʝʪʘ-

ʣʝʡ ʤʘʰʠʥ ʠ ʘʧʧʘʨʘʪʦʚè. ɼʘʥʥʳʝ ʚʠʨʪʫʘʣʴʥʳʝ ʣʘʙʦʨʘʪʦʨʥʳʝ ʨʘʙʦʪʳ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʰʠʨʦʢʠʡ 

ʩʧʝʢʪʨ ʨʘʙʦʪ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʩʪʫʜʝʥʪʦʚ, ʠʟʫʯʘʶʱʠʭ ʪʘʢʠʝ ʧʨʝʜʤʝʪʳ ʢʘʢ ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʝ, 

ʪʝʭʥʦʣʦʛʠʷ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʦʩʥʦʚʳ ʪʝʭʥʦʣʦʛʠʠ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ. ʈʘʙʦʪʳ ʚʳ-

ʧʦʣʥʝʥʳ ʚ ʚʠʜʝ ʧʨʠʣʦʞʝʥʠʷ ʠ ʤʝʪʦʜʠʯʝʩʢʠʭ ʫʢʘʟʘʥʠʡ ʩ ʧʦʜʨʦʙʥʳʤ ʦʧʠʩʘʥʠʝʤ ʚʳʧʦʣʥʝʥʠʷ 

ʨʘʙʦʪʳ (ʨʠʩ. 1 ʠ 2). 

 

 
 

ʈʠʩ. 1. ʆʢʥʦ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ çʥʘʩʪʨʦʡʢʘ ʬʨʝʟʝʨʥʦʛʦ ʩʪʘʥʢʘè 

 

ɼʘʥʥʳʝ ʨʘʙʦʪʳ ʫʩʧʝʰʥʦ ʚʳʧʦʣʥʷʣʠʩʴ ʩʪʫʜʝʥʪʘʤʠ ʛʨʫʧʧʳ ʄʐʉ 2016 ʛ. ʠ 2017 ʛ. ʧʦ-

ʩʪʫʧʣʝʥʠʷ, ʦʙʫʯʘʶʱʠʤʠʩʷ ʚ ʮʝʥʪʨʝ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʋɻ-

ɻʋ. ʉʪʫʜʝʥʪʳ ʦʪʤʝʯʘʣʠ ʣʝʛʢʦʩʪʴ ʚʦʩʧʨʠʷʪʠʷ ʤʘʪʝʨʠʘʣʘ, ʥʘʛʣʷʜʥʦʩʪʴ ʠ ʫʜʦʙʩʪʚʦ ʚʳʧʦʣʥʝʥʠʷ 

ʨʘʙʦʪ.   
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ʈʠʩ. 2. ʆʢʥʦ ʤʝʪʦʜʠʯʝʩʢʠʭ ʫʢʘʟʘʥʠʡ ʢ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʝ çʥʘʩʪʨʦʡʢʘ ʬʨʝʟʝʨʥʦʛʦ ʩʪʘʥʢʘè 

 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʠʨʪʫʘʣʴʥʳʝ ʣʘʙʦʨʘʪʦʨʥʳʝ ʨʘʙʦʪʳ ʩʦʩʪʦʷʪ ʠʟ ʥʠʞʝʧʝʨʝʯʠʩʣʝʥʥʳʭ 

ʪʝʤ:  

1. ʆʩʥʦʚʳ ʪʝʭʥʦʣʦʛʠʠ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ; 

2. ɻʠʜʨʦʤʝʭʘʥʠʢʘ; 

3. ɻʝʦʤʝʪʨʠʷ ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ; 

4. ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ; 

5. ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʤʝʭʘʥʠʢʘ; 

6. ɼʝʪʘʣʠ ʤʘʰʠʥ; 

7. ʄʘʪʝʨʠʘʣʦʚʝʜʝʥʠʝ. 

ɺʩʝ ʚʠʨʪʫʘʣʴʥʳʝ ʣʘʙʦʨʘʪʦʨʥʳʝ ʨʘʙʦʪʳ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʩʪʦʚʝʨʥʦ ʤʦʜʝʣʠʨʫʶʪ ʫʩʪʨʦʡ-

ʩʪʚʘ, ʤʘʪʝʨʠʘʣʳ ʦʙʨʘʟʮʦʚ, ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʧʨʝʜʤʝʪʳ ʠ ʧʦʨʷʜʦʢ ʨʘʙʦʪʳ ʩ ʥʠʤʠ ʩ ʪʝʤ ʨʘʩʯʸʪʦʤ, 

ʯʪʦʙʳ ʩʪʫʜʝʥʪʳ ʙʳʣʠ ʧʦʜʛʦʪʦʚʣʝʥʳ ʢ ʙʫʜʫʱʝʡ ʨʘʙʦʪʝ ʥʘ ʥʘʩʪʦʷʱʠʭ ʩʪʘʥʢʘʭ, ʥʝ ʦʧʘʩʘʷʩʴ ʩʣʦ-

ʤʘʪʴ ʫʩʪʨʦʡʩʪʚʘ ʠʣʠ ʠʩʧʦʨʪʠʪʴ ʜʝʪʘʣʠ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʚʠʨʪʫʘʣʴʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪʘʭ 

ʧʦ ʜʨʫʛʠʤ ʪʝʭʥʠʯʝʩʢʠʤ ʧʨʝʜʤʝʪʘʤ ʚʦʟʥʠʢʘʝʪ ʚʩʸ ʙʦʣʴʰʝ ʩ ʨʘʟʚʠʪʠʝʤ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝ-

ʥʠʷ. 
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ʄɽɾɼʋʅɸʈʆɼʅɸʗ ʅɸʋʏʅʆ-ʇʈɸʂʊʀʏɽʉʂɸʗ ʂʆʅʌɽʈɽʅʎʀʗ çʋʈɸʃʔ-

ʉʂɸʗ ɻʆʈʅɸʗ ʐʂʆʃɸ ï ʈɽɻʀʆʅɸʄè 

 

24-25 ʘʧʨʝʣʷ 2018 ʛʦʜʘ 

 
ɻɽʆʃʆɻʀʗ, ʇʆʀʉʂʀ ʀ ʈɸɿɺɽɼʂɸ ʊɺɽʈɼʓʍ ʇʆʃɽɿʅʓʍ ʀʉʂʆʇɸɽʄʓʍ, ʄʀ-

ʅɽʈɸɻɽʅʗ. ʆɹʑɸʗ ʀ ʈɽɻʀʆʅɸʃʔʅɸʗ ɻɽʆʃʆɻʀʗ 
 

 

ʋɼʂ 553 
 

ʇɽʈɽʉʏɽʊ ʈɽɿʋʃʔʊɸʊʆɺ ʄʀʅɽʈɸʃʆɻʀʏɽʉʂʆɻʆ  

ɸʅɸʃʀɿɸ ʐʃʀʍʆɺ 
 

ɸʏʀʃʆɺ ɸ. ʆ., ʃʆɹɸʅʆɺɸ ʀ. ɸ. 

 

ʀʩʦʚʩʢʠʡ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʡ ʪʝʭʥʠʢʫʤ 
 

ɺ 2017 ʛʦʜʫ ʥʘ ʦʜʥʦʤ ʠʟ ʧʦʠʩʢʦʚʳʭ ʫʯʘʩʪʢʦʚ ʧʨʠ ʰʣʠʭʦʚʦʤ ʦʧʨʦʙʦʚʘʥʠʠ ʙʳʣʠ ʚʳʷʚʣʝ-

ʥʳ ʤʠʥʝʨʘʣʳ-ʩʧʫʪʥʠʢʠ ʟʦʣʦʪʦʨʫʜʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ: ʙʘʨʠʪ, ʧʠʨʠʪ, ʣʠʤʦʥʠʪ.  ɺʦʟʥʠʢʣʘ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʩʦʜʝʨʞʘʥʠʷ ʵʪʠʭ ʤʠʥʝʨʘʣʦʚ ʚ ʵʣʶʚʠʘʣʴʥʦ-ʜʝʣʶʚʠʘʣʴʥʳʭ 

ʦʪʣʦʞʝʥʠʷʭ ʠ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜʘʭ. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʩʧʦʩʦʙʘ ʧʝʨʝʩʯʝʪʘ ʨʝʟʫʣʴʪʘʪʦʚ ʤʠʥʝʨʘʣʦ-

ʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʰʣʠʭʦʚ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʨʝʰʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1. ɺʳʷʩʥʝʥʠʝ ʦʩʥʦʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʠ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʩʦ-

ʩʪʘʚʘ ʠʩʭʦʜʥʳʭ ʧʨʦʙ ʠ ʰʣʠʭʦʚ ʩ ʫʯʘʩʪʢʘ ɺʝʨʭʥʠʡ. 

2. ʉʦʩʪʘʚʣʝʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʧʨʦʙ ʠ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʠʭ ʧʨʦʤʳʚʢʦʡ. 

3. ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʧʨʦʤʳʚʢʦʡ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʧʨʦʙ. 

4. ʈʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʘ ʧʝʨʝʩʯʝʪʘ ʨʝʟʫʣʴʪʘʪʦʚ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʰʣʠʭʦʚ. 

ʆʪʙʦʨ ʰʣʠʭʦʚʳʭ ʧʨʦʙ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʠʟ ʰʫʨʬʦʚ ʠ ʢʝʨʥʘ ʤʝʣʢʦʤʝʪʨʘʞʥʳʭ ʩʢʚʘʞʠʥ. 

ʆʙʨʘʙʦʪʢʘ ʧʨʦʙ ʚʢʣʶʯʘʣʘ ʚ ʩʝʙʷ ʫʜʘʣʝʥʠʝ ʢʨʫʧʥʳʭ ʦʙʣʦʤʢʦʚ ʧʦʨʦʜ, ʦʪʤʫʯʠʚʘʥʠʝ ʛʣʠʥʠʩʪʳʭ 

ʯʘʩʪʠʮ, ʨʘʩʩʝʚ ʦʩʪʘʪʢʦʚ ʧʦʩʣʝ ʦʪʤʫʯʠʚʘʥʠʷ ʥʘ ʬʨʘʢʮʠʠ ʠ ʠʭ ʧʨʦʤʳʚʢʫ ʚ ʜʝʨʝʚʷʥʥʦʤ ʣʦʪʢʝ ʜʦ 

çʩʝʨʦʛʦè ʰʣʠʭʘ.  

ʄʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʰʣʠʭʦʚ ʷʚʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʩʪʳʤ ʠ ʦʜʥʦʦʙʨʘʟʥʳʤ.  

ʇʦʨʦʜʦʦʙʨʘʟʫʶʱʠʝ ʤʠʥʝʨʘʣʳ: ʢʚʘʨʮ, ʩʝʨʠʮʠʪ, ʭʣʦʨʠʪ. ʄʠʥʝʨʘʣʳ ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʦʛʦ ʛʝʥʝʟʠʩʘ: 

ʞʠʣʴʥʳʡ ʢʚʘʨʮ, ʙʘʨʠʪ, ʧʠʨʠʪ. ɸʢʮʝʩʩʦʨʥʳʝ ʤʠʥʝʨʘʣʳ: ʛʝʤʘʪʠʪ, ʭʨʦʤʠʪ, ʤʘʛʥʝʪʠʪ ï ʩʦʜʝʨʞʘʪ-

ʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʥʠʯʪʦʞʥʦ ʤʘʣʳʭ ʢʦʣʠʯʝʩʪʚʘʭ. ɺʪʦʨʠʯʥʳʡ ʤʠʥʝʨʘʣ ï ʣʠʤʦʥʠʪ. 

ɼʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʝʘʣʴʥʳʝ ʧʨʦʙʳ ʨʝʰʝʥʦ ʙʳʣʦ ʟʘʤʝʥʠʪʴ ʠʩʢʫʩ-

ʩʪʚʝʥʥʦʡ ʤʠʥʝʨʘʣʴʥʦʡ ʩʤʝʩʴʶ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʜʚʫʭ ʢʦʤʧʦʥʝʥʪʦʚ: 

- çʣʝʛʢʠʡè ʢʦʤʧʦʥʝʥʪ (ʢʚʘʨʮ ʧʣʦʪʥʦʩʪʴʶ 2,7 ʛ/ʩʤ3) 

- çʩʨʝʜʥʠʡè ʢʦʤʧʦʥʝʥʪ (ʧʠʨʠʪ, ʧʣ.4,5 ʛ/ʩʤ3) ʠʤʠʪʠʨʫʶʱʠʡ ʪʘʢʞʝ ʣʠʤʦʥʠʪ ʠ ʙʘʨʠʪ. 

 ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʦ ʩʦʩʪʘʚʣʝʥʦ 2 ʩʝʨʠʠ ʧʦ 4 ʧʨʦʙʳ ʚ ʢʘʞʜʦʡ. ʂʘʞʜʘʷ ʩʝʨʠʷ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʢʣʘʩʩʫ: 1-ʷ ʩʝʨʠʷ (1,0 ï 0,5 ʤʤ), 2-ʷ ʩʝ-

ʨʠʷ (0,5 ï 0,1 ʤʤ).  

ʀʩʢʫʩʩʪʚʝʥʥʳʝ ʧʨʦʙʳ ʚʥʫʪʨʠ ʢʘʞʜʦʡ ʩʝʨʠʠ (4 ʧʨʦʙʳ) ʩʦʜʝʨʞʘʣʠ ʨʘʟʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

çʧʦʣʝʟʥʦʛʦè (ʪ. ʝ. ʩʨʝʜʥʝʛʦ ʧʦ ʧʣʦʪʥʦʩʪʠ) ʤʠʥʝʨʘʣʘ (ʧʠʨʠʪʘ). ʇʝʨʚʘʷ ʧʨʦʙʘ ï 1 %, ʚʪʦʨʘʷ ï       

0,1 %, ʪʨʝʪʴʷ ï 0,01 %, ʯʝʪʚʝʨʪʘʷ ï 0,001 %. ɺʩʝ 8 ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʧʨʦʙ ʧʨʦʤʳʚʘʣʠʩʴ ʧʨʦʤʳ-

ʚʘʣʴʱʠʢʦʤ, ʚʳʧʦʣʥʷʚʰʠʤ ʧʨʦʤʳʚʢʫ ʨʝʘʣʴʥʳʭ ʧʨʦʙ ʥʘ ʫʯʘʩʪʢʝ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ. 

ʇʨʦʮʝʩʩ ʧʨʦʤʳʚʢʠ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʧʨʦʙʳ ʧʝʨʠʦʜʠʯʝʩʢʠ (ʦʢʦʣʦ 11 ʨʘʟ) ʦʩʪʘʥʘʚʣʠʚʘʣʩʷ. ɿʘʤʝ-

ʨʷʣʩʷ ʦʙʲʝʤ ʦʩʪʘʚʰʝʛʦʩʷ ʚ ʣʦʪʢʝ ʤʘʪʝʨʠʘʣʘ (ʰʣʠʭʘ), ʚʳʯʠʩʣʷʣʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʤʳʚʢʠ ï ʦʪ-

ʥʦʰʝʥʠʝ ʦʙʲʝʤʘ ʠʩʭʦʜʥʦʡ ʧʨʦʙʳ ʢ ʦʙʲʸʤʫ ʰʣʠʭʘ (ʂʇ = Vʧʨ/Vʰʣ). ʆʧʨʝʜʝʣʷʣʦʩʴ ʩʦʜʝʨʞʘʥʠʝ 

ʧʠʨʠʪʘ ʚ ʦʩʪʘʪʢʝ (ʚ ʰʣʠʭʝ). ʆʩʪʘʥʦʚʢʠ ʚ ʧʨʦʤʳʚʢʝ ʜʝʣʘʣʠʩʴ ʧʨʠʤʝʨʥʦ ʧʨʠ ʩʣʝʜʫʶʱʠʭ ʟʥʘʯʝ-

ʥʠʷʭ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʦʤʳʚʢʠ: 2,5, 10, 20, 40 é 6000. ʉʦʜʝʨʞʘʥʠʝ ʧʠʨʠʪʘ ʚ ʰʣʠʭʝ ʧʦʩʣʝ ʢʘʞ-
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ʜʦʡ ʦʩʪʘʥʦʚʢʠ ʦʧʨʝʜʝʣʷʣʦʩʴ ʧʦʜ ʙʠʥʦʢʫʣʷʨʥʳʤ ʤʠʢʨʦʩʢʦʧʦʤ ʧʦʜʩʯʝʪʦʤ ʟʝʨʝʥ ʚ 10 ʧʦʣʷʭ ʟʨʝ-

ʥʠʷ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʳʯʠʩʣʝʥʠʝʤ ʩʨʝʜʥʝʛʦ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʤʝʨʝʥʠʷ ʦʙʲʝʤʦʚ ʠ ʩʦʜʝʨʞʘʥʠʡ 

ʩʦʩʪʘʚʣʷʣʠʩʴ ʪʘʙʣʠʮʳ ʠ ʛʨʘʬʠʢʠ, ʢʦʪʦʨʳʝ çʩʛʣʘʞʠʚʘʣʠʩʴè ʚ ʧʣʘʚʥʳʝ ʢʨʠʚʳʝ. ɺ ʨʝʘʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ [1]2 ʧʨʦʮʝʩʩʳ ʩʤʳʚʘ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʠʥʝʨʘʣʦʚ ʧʨʠ ʧʨʦʤʳʚʢʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʤʥʦʛʠ-

ʤʠ ʬʘʢʪʦʨʘʤʠ (ʨʘʟʤʝʨ ʟʝʨʝʥ, ʬʦʨʤʘ ʟʝʨʝʥ, ʧʣʦʪʥʦʩʪʴ, ʩʤʘʯʠʚʘʝʤʦʩʪʴ, ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦ-

ʩʪʘʚ ʧʨʦʙʳ, ʪʠʧ ʧʨʦʤʧʨʠʙʦʨʘ ʠ ʪ. ʜ.).  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʛʨʘʬʠʢʦʚ ʧʦʣʫʯʝʥʥʳʭ ʦʧʳʪʥʳʤ ʧʫʪʸʤ ʩʦʩʪʘʚʣʝʥʘ ʥʦʤʦʛʨʘʤʤʘ, ʧʦʟʚʦʣʷ-

ʶʱʘʷ ʧʝʨʝʡʪʠ ʦʪ ʩʦʩʪʘʚʘ ʰʣʠʭʘ ʢ ʩʦʩʪʘʚʫ ʧʨʦʤʳʪʦʡ ʬʨʘʢʮʠʠ ʠʩʭʦʜʥʦʡ ʧʨʦʙʳ (ʨʠʩ. 1). 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʇʨʠʚʝʜʝʤ ʢʦʥʢʨʝʪʥʳʡ ʧʨʠʤʝʨ ʧʝʨʝʩʯʝʪʘ ʜʣʷ ʙʘʨʠʪʘ. ʀʟ ʧʨʦʪʦʢʦʣʘ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ ʙʝʨʸʤ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ: ʦʙʲʸʤ ʬʨʘʢʮʠʠ ʤʠʥʫʩ 0,5ʤʤ ï 300 ʢʫʙ. ʩʤ; ʦʙʲʸʤ ʰʣʠʭʘ ʠʟ 

ʵʪʦʡ ʬʨʘʢʮʠʠ ï 0,6 ʢʫʙ.ʩʤ. ɺʳʯʠʩʣʷʝʤ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʤʳʚʢʠ: 

ʂʇ = 300 ʢʫʙ. ʩʤ: 0,6 ʢʫʙ. ʩʤ = 500. 

ʉʦʜʝʨʞʘʥʠʝ ʙʘʨʠʪʘ ʚ ʰʣʠʭʝ 5%.   

ʀʩʧʦʣʴʟʫʷ ʥʦʤʦʛʨʘʤʤʫ (ʨʠʩ. 1) ʥʘʭʦʜʠʤ ʪʦʯʢʫ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ: ʘʙʩʮʠʩʩʘ 500, ʦʨʜʠʥʘʪʘ 

5 % ʠ çʩʢʦʣʴʟʠʤè ʚʜʦʣʴ ʙʣʠʞʘʡʰʝʛʦ ʛʨʘʬʠʢʘ ʧʨʦʤʳʚʢʠ ʬʨʘʢʮʠʠ ʤʠʥʫʩ 0,5 ʤʤ ʥʘ ʣʝʚʫʶ ʦʩʴ 

ʦʨʜʠʥʘʪ, ʛʜʝ ʩʯʠʪʳʚʘʝʤ ʩʦʜʝʨʞʘʥʠʝ ʙʘʨʠʪʘ ʚʦ ʬʨʘʢʮʠʠ ï 0,02 %. ʉʦʜʝʨʞʘʥʠʝ ʙʘʨʠʪʘ ʚʦ ʬʨʘʢ-

ʮʠʠ 1,0-0,5 ʤʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʘʥʘʣʦʛʠʯʥʦ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʛʨʘʬʠʢʫ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʩʦʜʝʨʞʘʥʠʝ ʙʘʨʠʪʘ ʚ ʠʩʭʦʜʥʦʡ ʧʨʦʙʝ, ʝʩʣʠ ʠʟʚʝʩʪʥʦ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʚ ʦʙ-

ʣʦʤʢʘʭ ʧʦʨʦʜ, ʚʦʰʝʜʰʠʭ ʚ ʰʣʠʭʦʚʫʶ ʧʨʦʙʫ ʠ ʧʦʪʝʨʠ ʙʘʨʠʪʘ ʧʨʠ ʦʪʤʫʯʠʚʘʥʠʠ ʧʨʦʙ. ʇʦʣʫʯʝʥ-

ʥʳʝ ʥʘʤʠ çʛʨʘʬʠʢʠ ʧʨʦʤʳʚʢʠè ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʪʯʸʪʘ çʈʝ-

ʟʫʣʴʪʘʪʳ ʰʣʠʭʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʫʯʘʩʪʢʝ ɺʝʨʭʥʠʡè.  
 

                                                           
2 ʆʩʦʚʝʮʢʠʡ ɹ.ʄ. ʐʣʠʭʦʚʦʡ ʤʝʪʦʜ. ʇʝʨʤʴ: ʇʝʨʤ. ʛʦʩ. ʫʥ-ʪ, 2009. 

ʈʠʩ. 1. ʅʦʤʦʛʨʘʤʤʘ ʜʣʷ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʧʝʨʝʩʯʝ-

ʪʦʚ ʩ ʧʨʠʤʝʨʦʤ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʙʘʨʠʪʘ  (5 

ï ʩʦʜʝʨʞʘʥʠʝ ʙʘʨʠʪʘ ʚ ʰʣʠʭʝ (%); 500 ï ʢʦʵʬʬʠʮʠ-

ʝʥʪ ʧʨʦʤʳʚʢʠ (ʂʧ); 0,02 ï ʩʦʜʝʨʞʘʥʠʝ ʙʘʨʠʪʘ ʚ ʧʝʩ-

ʯʘʥʦʡ ʬʨʘʢʮʠʠ (ʤʠʥʫʩ 0,5ʤʤ) ʠʩʭʦʜʥʦʡ ʧʨʦʙʳ (%)) 
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ʋɼʂ: 550.4; 552.3 

 

ʄʀʅɽʈɸʃʆɻʀʏɽʉʂɸʗ ʀ ʇɽʊʈʆʍʀʄʀʏɽʉʂɸʗ  

ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʇʆʈʆɼ ʉʓʉʔʀʅʉʂʆɻʆ ɻɸɹɹʈʆ- 

ɼʀʆʈʀʊ-ɻʈɸʅʀʊʅʆɻʆ ʂʆʄʇʃɽʂʉɸ ʄɸʅʔʍɸʄɹʆɺʉʂʆɻʆ 

ɹʃʆʂɸ (ʉɽɺɽʈʅʓʁ ʋʈɸʃ) 
 

ɼɽʄʀʅɸ ʃ. ɸ. 

 

ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʦʨʥʳʡ ʢʥʠʚʝʨʩʠʪʝʪ 
 

ɺ ʧʨʝʜʝʣʘʭ ʶʞʥʦʡ ʯʘʩʪʠ ʃʷʧʠʥʩʢʦʛʦ ʤʝʛʘʙʣʦʢʘ ʚ ʚʦʩʪʦʯʥʦʤ ʦʙʨʘʤʣʝʥʠʠ ʤʘʩʩʠʚʘ ʄʘʥʴ-

ʭʘʤʙʦ ʠ ʩʝʚʝʨʥʝʝ, ʩʦʪʨʫʜʥʠʢʘʤʠ ʉʅʀɻʕ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ɻɼʇ-200/2 ʣʠʩʪʦʚ ʈ-40-XII  ʠ P-40-VI 

ʟʘʢʘʨʪʠʨʦʚʘʥʳ ʚʳʭʦʜʳ ʧʣʫʪʦʥʠʯʝʩʢʠʭ ʪʝʣ ʦʩʥʦʚʥʦʛʦ, ʢʠʩʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʩʦʩʪʘʚʘ.  

ʉʳʩʴʠʥʩʢʠʡ ʛʘʙʙʨʦ-ʜʠʦʨʠʪ-ʛʨʘʥʠʪʦʚʳʡ ʢʦʤʧʣʝʢʩ ʦʙʲʝʜʠʥʷʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʝ 

ʛʠʧʘʙʠʩʩʘʣʴʥʳʝ ʪʝʣʘ, ʚʢʣʶʯʘʷ ʧʝʪʨʦʪʠʧʠʯʝʩʢʠʡ ʉʳʩʴʠʥʩʢʠʡ, ʘ ʪʘʢʞʝ ʗʥʳʤʘʥʴʠʥʩʢʠʡ, ʊʫʷʭ-

ʣʘʥʴʠʥʩʢʠʡ ʠ ʇʦʥʪʩʘʠʪʩʢʠʡ ʤʘʩʩʠʚʳ. ɺʩʝ ʯʝʪʳʨʝ ʤʘʩʩʠʚʘ ʣʦʢʘʣʠʟʦʚʘʥʳ ʚ ʄʘʥʴʭʘʤʙʦʚʩʢʦʤ 

ʙʣʦʢʝ, ʛʜʝ ʧʨʦʨʳʚʘʶʪ ʦʪʣʦʞʝʥʠʷ ʤʦʨʦʠʥʩʢʦʡ ʩʚʠʪʳ (RF3mr) ʠ ʥʠʞʥʝʡ ʙʘʟʘʣʴʪʦʠʜʥʦʡ ʪʦʣʱʠ 

ʩʘʙʣʝʛʦʨʩʢʦʡ ʩʚʠʪʳ (RF3sb1), ʚʳʪʷʥʫʪʳ ʚ ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ 

ʨʘʟʣʦʤʘʤʠ ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʅʷʡʩʢʦ-ʑʫʛʦʨʩʢʦʤ ʠ ʉʝʚʝʨʦʤʘʥʴʭʘʤʙʦʚʩʢʠʤ, 

ʣʠʙʦ ʗʪʴʠʥʩʢʦ-ʆʡʢʘʥʴʝʨʩʢʦʡ ʩʠʩʪʝʤʦʡ ʜʠʟʲʶʥʢʪʠʚʦʚ [2,3]. ɺ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ï 

ʵʪʦ ʣʠʥʝʡʥʦ-ʚʳʪʷʥʫʪʳʝ, ʩʫʙʩʦʛʣʘʩʥʳʝ ʩ ʥʘʧʣʘʩʪʦʚʘʥʠʝʤ ʪʝʣʘ ʨʘʟʤʝʨʦʤ ʦʪ 1 ʜʦ 13 ʢʤ ʧʦ ʜʣʠʥ-

ʥʦʡ ʦʩʠ ʧʨʠ ʤʦʱʥʦʩʪʠ 0,5-2 ʢʤ. ʀʥʪʨʫʟʠʠ ʯʘʩʪʦ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʜʘʡʢʦʚʦʡ ʠ ʞʠʣʴʥʦʡ ʩʝʨʠʷʤʠ, 

ʢʘʢ ʧʦ ʧʝʨʠʬʝʨʠʠ, ʪʘʢ ʠ ʚ ʵʥʜʦʢʦʥʪʘʢʪʦʚʦʡ ʯʘʩʪʠ ʢʨʫʧʥʳʭ ʪʝʣ [2]. ɺʤʝʱʘʶʱʠʝ ʧʦʨʦʜʳ ʧʦʜ-

ʚʝʨʛʥʫʪʳ ʥʝʙʦʣʴʰʠʤ ʢʦʥʪʘʢʪʦʚʳʤ ʠʟʤʝʥʝʥʠʷʤ (ʦʨʦʛʦʚʠʢʦʚʘʥʠʶ), ʭʘʨʘʢʪʝʨ ʢʦʥʪʘʢʪʦʚ ʥʝʯʝʪ-

ʢʠʡ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʪʝʢʪʦʥʠʯʝʩʢʠʡ.  

ɺ ʩʦʩʪʘʚʝ ʢʦʤʧʣʝʢʩʘ ʚʳʜʝʣʷʝʪʩʷ ʪʨʠ ʠʥʪʨʫʟʠʚʥʳʝ ʬʘʟʳ: ʧʝʨʚʘʷ (ɜ,ɜɓRF3?ss1) ʧʨʝʜʩʪʘʚʣʝ-

ʥʘ ʛʘʙʙʨʦ, ʣʝʡʢʦ- ʠ ʤʝʣʘʥʦʛʘʙʙʨʦ; ʚʪʦʨʘʷ (ŭ,qŭgRF3ss2) ï ʜʠʦʨʠʪʘʤʠ, ʢʚʘʨʮʝʚʳʤʠ ʜʠʦʨʠʪʦʛʥʝʡ-

ʩʘʤʠ; ʪʨʝʪʴʷ (ɔŭ,ɔŭg,ɔRF3ss3) ï ʛʨʘʥʦʜʠʦʨʠʪʘʤʠ, ʛʨʘʥʦʜʠʦʨʠʪʦʛʥʝʡʩʘʤʠ, ʛʨʘʥʠʪʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʨʦʛʦʚʦʦʙʤʘʥʢʦʚʳʤʠ.  

ɺʟʘʠʤʦʦʪʥʦʰʝʥʠʝ ʛʘʙʙʨʦ ʩ ʜʠʦʨʠʪʘʤʠ ʠ ʛʨʘʥʠʪʘʤʠ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʦʝ. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦ 

ʦʥʠ ʪʝʩʥʦ ʩʦʧʨʷʞʝʥʳ ʠ ʛʘʙʙʨʦʠʜʳ ʠʥʪʨʫʜʠʨʫʶʪʩʷ ʛʨʘʥʠʪʦʠʜʘʤʠ. ɻʘʙʙʨʦʠʜʳ ʥʘ ʢʦʥʪʘʢʪʝ ʩ 

ʛʨʘʥʠʪʘʤʠ ʧʨʝʚʨʘʱʝʥʳ ʚ ʘʤʬʠʙʦʣʦʚʦʝ ʠʣʠ ʢʚʘʨʮʩʦʜʝʨʞʘʱʝʝ ʛʘʙʙʨʦ, ʛʨʘʥʠʪʳ ʞʝ ʚ ʟʦʥʝ ʢʦʥ-

ʪʘʢʪʦʚ ʦʙʳʯʥʦ ʦʙʦʛʘʱʝʥʳ ʪʝʤʥʦʮʚʝʪʥʳʤʠ ʤʠʥʝʨʘʣʘʤʠ. ʀʥʦʛʜʘ ʦʪʤʝʯʘʶʪʩʷ ʨʘʟʥʦʚʠʜʥʦʩʪʠ 

ʙʣʠʟʢʠʝ ʢ ʜʠʦʨʠʪʘʤ, ʯʪʦ, ʚʠʜʠʤʦ, ʩʚʷʟʘʥʦ ʩ çʟʘʛʨʷʟʥʝʥʠʝʤè ʧʝʨʚʠʯʥʦʛʦ ʨʘʩʧʣʘʚʘ ʧʦʨʦʜʘʤʠ 

ʧʝʨʚʦʡ ʬʘʟʳ. ʇʦʨʦʜʳ ʢʦʤʧʣʝʢʩʘ ʚʦ ʚʩʝʭ ʤʘʩʩʠʚʘʭ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠ ʦʜʥʦʪʠʧʥʳ [2,3]. 

ʊʝʣʘ ʛʘʙʙʨʦ ʠ ʜʘʡʢʠ ʛʘʙʙʨʦʜʦʣʝʨʠʪʦʚ ʧʝʨʚʦʡ ʬʘʟʳ (ɜ,ɜɓRF3?ss1) - ʤʝʟʦʢʨʘʪʦʚʳʝ ʩʚʝʪʣʦ-

ʩʝʨʳʝ ʩ ʟʝʣʝʥʦʚʘʪʳʤ ʦʪʪʝʥʢʦʤ, ʤʘʩʩʠʚʥʳʝ ʧʦʨʦʜʳ, ʠʤʝʶʱʠʝ ʤʝʣʢʦʟʝʨʥʠʩʪʫʶ ʩʪʨʫʢʪʫʨʫ, ʧʨʝ-

ʠʤʫʱʝʩʪʚʝʥʥʦ ʛʘʙʙʨʦʚʫʶ ʤʠʢʨʦʩʪʨʫʢʪʫʨʫ [6]. ʇʣʘʛʠʦʢʣʘʟ (30-40 %) ʧʨʝʜʩʪʘʚʣʝʥ (ʦʣʠʛʦʢʣʘʟ, 

ʘʥʜʝʟʠʥ, ʦʪʯʘʩʪʠ ʣʘʙʨʘʜʦʨ) ʚʳʪʷʥʫʪʳʤʠ ʧʦʣʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤʠ ʟʝʨʥʘʤʠ ʩ ʧʦʣʠʩʠʥʪʝʪʠʯʝʩʢʠ-

ʤʠ ʜʚʦʡʥʠʢʘʤʠ, ʩ ʚʢʣʶʯʝʥʠʷʤʠ ʵʧʠʜʦʪʘ ʠ ʨʦʛʦʚʦʡ ʦʙʤʘʥʢʠ. ɺʳʜʝʣʝʥʠʷ ʙʫʨʦʡ ʨʦʛʦʚʦʡ ʦʙʤʘʥ-

ʢʠ (50-60 %) ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʨʝʣʠʢʪʦʚʳʝ, ʪʘʢ ʢʘʢ ʟʘʤʝʱʝʥʳ ʟʝʣʝʥʦʡ ʨʦʛʦʚʦʡ ʦʙʤʘʥʢʦʡ. 

ɺʪʦʨʠʯʥʳʝ ʤʠʥʝʨʘʣʳ: ʵʧʠʜʦʪ (6-40 %) ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʳʭ ʦʢʨʫʛ-

ʣʳʭ ʟʝʨʝʥ, ʨʝʞʝ ʦʙʨʘʟʫʝʪ ʚʝʝʨʦʦʙʨʘʟʥʳʝ ʚʳʪʷʥʫʪʳʝ ʩʨʦʩʪʢʠ ʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʬʦʨʤʳ. ʍʣʦʨʠʪ 

(ʜʦ 10%) - ʯʝʰʫʡʢʠ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ ʦʢʘʡʤʣʝʥʠʠ ʟʝʨʝʥ ʨʦʛʦʚʦʡ ʦʙʤʘʥʢʠ. ʉʝʨʠʮʠʪ (ʜʦ 5%) ï 

ʤʝʣʢʠʝ ʠʛʣʦʧʦʜʦʙʥʳʝ ʘʛʨʝʛʘʪʳ ʠ ʩʪʠʣʴʧʥʦʤʝʣʘʥ ʥʘʮʝʣʦ ʟʘʤʝʱʘʶʪ ʦʪʜʝʣʴʥʳʝ ʟʝʨʥʘ ʧʣʘʛʠʦʢʣʘ-

ʟʘ [5]. ɸʢʮʝʩʩʦʨʥʳʝ ʤʠʥʝʨʘʣʳ ï ʤʘʛʥʝʪʠʪ, ʣʝʡʢʦʢʩʝʥ, ʠʣʴʤʝʥʠʪ, ʘʧʘʪʠʪ, ʨʫʪʠʣ.  

ɺ ʥʦʨʤʘʪʠʚʥʦʤ ʩʦʩʪʘʚʝ ʧʦʨʦʜ (ʤʝʪʦʜ CIPW [4]) ʫʩʪʘʥʦʚʣʝʥʳ ʩʘʣʠʯʝʩʢʠʝ ʤʠʥʝʨʘʣʳ (%) - 

ʦʨʪʦʢʣʘʟ (ʜʦ 16), ʘʣʴʙʠʪ (13-33), ʘʥʦʨʪʠʪ (22-26) ʠ ʢʚʘʨʮ (2-7); ʬʝʤʠʯʝʩʢʠʝ ʤʠʥʝʨʘʣʳ ï ʜʠʦʧʩʠʜ 

(ʚʦʣʣʘʩʪʦʥʠʪ, ʵʥʩʪʘʪʠʪ) (5-20), ʛʠʧʝʨʩʪʝʥ (ʜʦ 38), ʦʣʠʚʠʥ (ʬʦʨʩʪʝʨʠʪ) (ʜʦ 6); ʘʢʮʝʩʩʦʨʥʳʝ ʤʠ-

ʥʝʨʘʣʳ ï ʘʧʘʪʠʪ (1), ʠʣʴʤʝʥʠʪ (2-3), ʤʘʛʥʝʪʠʪ (11-23) ʠ ʛʝʤʘʪʠʪ (1-5). ʇʝʪʨʦʭʠʤʠʯʝʩʢʠʝ ʢʦʵʬ-

ʬʠʮʠʝʥʪʳ ʩʣʝʜʫʶʱʠʝ: ʢʦʵʬʬʠʮʠʝʥʪ ʞʝʣʝʟʠʩʪʦʩʪʠ f = 0,45-0,60; ʤʘʛʥʝʟʠʘʣʴʥʦʝ ʯʠʩʣʦ ʄ = 0,40-
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0,55; ʢʦʵʬʬʠʮʠʝʥʪ ʦʢʠʩʣʝʥʠʷ ʞʝʣʝʟʘ ű = 0,49-0,54; ʢʦʵʬʬʠʮʠʝʥʪ ʘʛʧʘʠʪʥʦʩʪʠ ʂʘ = 0,21-0,48; 

ʢʦʵʬʬʠʮʠʝʥʪ ʛʣʠʥʦʟʝʤʠʩʪʦʩʠ ʂɸl = 0,51-0,80. 

ʇʦ ʩʦʜʝʨʞʘʥʠʷʤ ʢʨʝʤʥʝʟʝʤʘ ʧʦʨʦʜʳ ʧʝʨʚʦʡ ʬʘʟʳ ʦʪʚʝʯʘʶʪ ʛʘʙʙʨʦʠʜʘʤ ʥʘʩʳʱʝʥʥʳʭ 

ʢʨʝʤʥʝʟʝʤʦʤ (SiO2=47-52%) (ʨʠʩ. 1). ʉʫʤʤʘ ʱʝʣʦʯʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʘʷ (Na2O+K2O=2-

5%), ʧʦʨʦʜʳ ʥʦʨʤʘʣʴʥʦʡ ʱʝʣʦʯʥʦʩʪʠ ʢʘʣʠʡ-ʥʘʪʨʠʝʚʦʛʦ ʪʠʧʘ. 

ʇʦʨʦʜʳ ʚʪʦʨʦʡ ʬʘʟʳ (ŭ,qŭgRF3ss2) ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʠʦʨʠʪʘʤʠ, ʢʚʘʨʮʝʚʳʤʠ ʜʠʦʨʠʪʘʤʠ. 

ʕʪʦ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʧʦʨʦʜʥʳʝ ʘʩʩʦʮʠʘʮʠʠ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʩʪʨʦʝʥʠʠ ʪʨʝʭ 

ʢʨʫʧʥʝʡʰʠʭ ʤʘʩʩʠʚʦʚ: ʊʫʷʭʣʘʥʴʠʥʩʢʦʛʦ, ʇʦʥʪʩʘʠʪʩʢʦʛʦ ʠ ʗʥʳʤʘʥʴʠʥʩʢʦʛʦ.  

ɼʠʦʨʠʪʳ - ʧʦʨʦʜʳ ʩʝʨʦʛʦ ʠ ʪʝʤʥʦ-ʩʝʨʦʛʦ ʮʚʝʪʘ, ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ ʠ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʨʘʟ-

ʛʥʝʡʩʦʚʘʥʥʳʝ, ʩ ʣʝʧʠʜʦʛʨʘʥʦʙʣʘʩʪʦʚʦʡ ʤʠʢʨʦʩʪʨʫʢʪʫʨʦʡ. ɺ ʤʠʥʝʨʘʣʴʥʦʤ ʩʦʩʪʘʚʝ ʧʨʠʩʫʪʩʪʚʫʝʪ 

ʢʚʘʨʮ (ʜʦ 15 %) - ʟʝʨʥʘ ʠʟʦʤʝʪʨʠʯʥʦʡ ʬʦʨʤʳ ʦʙʨʘʟʫʶʪ ʣʠʥʟʦʚʠʜʥʳʝ ʩʢʦʧʣʝʥʠʷ, ʣʠʙʦ ʚʳʩʪʨʘʠ-

ʚʘʶʪʩʷ ʚ ʮʝʧʦʯʢʠ, ʦʪʤʝʯʘʶʪʩʷ ʦʢʨʫʛʣʳʝ ʛʘʟʦʚʦ-ʞʠʜʢʠʝ ʚʢʣʶʯʝʥʠʷ ʧʨʦʜʫʢʪʦʚ ʧʨʦʮʝʩʩʘ ʛʨʘʥʫ-

ʣʷʮʠʠ ʢʚʘʨʮʘ. ʆʨʪʦʢʣʘʟ (ʜʦ 5%) ʚ ʦʩʥʦʚʥʦʤ ʧʝʣʠʪʠʟʠʨʦʚʘʥ. ʇʣʘʛʠʦʢʣʘʟ (ʜʦ 56 %) ʧʨʝʜʩʪʘʚʣʝʥ 

ʢʦʨʦʪʢʦʧʨʠʟʤʘʪʠʯʝʩʢʠʤʠ ʠ ʢʦʨʦʪʢʦʪʘʙʣʠʪʯʘʪʳʤʠ ʟʝʨʥʘʤʠ ʩ ʧʦʣʠʩʠʥʪʝʪʠʯʝʩʢʠʤʠ ʜʚʦʡʥʠʢʘʤʠ 

(ˉ 28). ʈʦʛʦʚʘʷ ʦʙʤʘʥʢʘ (28 %) ʚ ʧʘʨʘʣʣʝʣʴʥʳʭ ʥʠʢʦʣʷʭ ʙʝʩʮʚʝʪʥʘʷ, ʠʥʦʛʜʘ ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʘʷ, 

ʩ ʩʦʚʝʨʰʝʥʥʦʡ ʩʧʘʡʥʦʩʪʴʶ ʧʦ ʜʚʫʤ ʥʘʧʨʘʚʣʝʥʠʷʤ, ʦʙʨʘʟʫʷ ʨʦʤʙʳ. ʍʣʦʨʠʪ (ʜʦ 10 %) - ʯʝʰʫʡ-

ʯʘʪʳʡ ʤʠʥʝʨʘʣ, ʧʣʝʦʭʨʦʠʨʫʝʪ ʦʪ ʩʚʝʪʣʦ-ʟʝʣʝʥʦʛʦ ʜʦ ʛʫʩʪʦ-ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ. ʉʦʩʩʶʨʠʪ (2-10 %) ï 

ʠʛʣʦʧʦʜʦʙʥʳʝ ʟʝʨʥʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʤʝʞʟʝʨʥʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʨʘʟʚʠʚʘʶʪʩʷ 

ʧʦ ʟʝʨʥʘʤ ʧʦʣʝʚʦʛʦ ʰʧʘʪʘ [5]. ʅʝʢʦʪʦʨʳʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʢʘʨʙʦʥʘʪʠʟʠʨʦʚʘʥʳ. ʇʦ ʤʠʥʝʨʘʣʴʥʦ-

ʤʫ ʩʦʩʪʘʚʫ ʧʦʨʦʜʳ ʙʣʠʟʢʠ ʢ ʢʚʘʨʮʝʚʳʤ ʜʠʦʨʠʪʘʤ. ɸʢʮʝʩʩʦʨʥʳʝ ʤʠʥʝʨʘʣʳ: ʮʠʨʢʦʥ, ʤʘʛʥʝʪʠʪ, 

ʛʝʤʘʪʠʪ, ʧʠʨʠʪ, ʩʬʝʥ, ʭʘʣʴʢʦʧʠʨʠʪ.  

ɺ ʥʦʨʤʘʪʠʚʥʦʤ ʩʦʩʪʘʚʝ ʜʠʦʨʠʪʦʚ [4] ʫʩʪʘʥʦʚʣʝʥʳ ʩʘʣʠʯʝʩʢʠʝ ʤʠʥʝʨʘʣʳ (%) - ʢʚʘʨʮ (ʜʦ 

23), ʢʧʰ (ʦʨʪʦʢʣʘʟ 6-14), ʧʨʝʦʙʣʘʜʘʥʠʝ ʘʣʴʙʠʪʘ (29-32) ʥʘʜ ʘʥʦʨʪʠʪʦʤ (13-23); ʬʝʤʠʯʝʩʢʠʝ ʤʠ-

ʥʝʨʘʣʳ - ʜʠʦʧʩʠʜ ʠ ʛʠʧʝʨʩʪʝʥ (ʜʦ 10); ʘʢʮʝʩʩʦʨʥʳʝ: ʢʦʨʫʥʜ (0,5-4), ʘʧʘʪʠʪ (ʜʦ 1,6), ʠʣʴʤʝʥʠʪ 

(ʜʦ 2,6), ʤʘʛʥʝʪʠʪ (1,4-6), ʛʝʤʘʪʠʪ (1-5).  

ʇʝʪʨʦʭʠʤʠʯʝʩʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʩʣʝʜʫʶʱʠʝ (ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʦ 8 ʧʨʦʙʘʤ): ʢʦʵʬʬʠʮʠ-

ʝʥʪ ʞʝʣʝʟʠʩʪʦʩʪʠ f = 0,47; ʤʘʛʥʝʟʠʘʣʴʥʦʝ ʯʠʩʣʦ ʄ = 0,53; ʢʦʵʬʬʠʮʠʝʥʪ ʦʢʠʩʣʝʥʠʷ ʞʝʣʝʟʘ ű = 

0,65; ʢʦʵʬʬʠʮʠʝʥʪ ʘʛʧʘʠʪʥʦʩʪʠ ʂʘ = 0,53; ʢʦʵʬʬʠʮʠʝʥʪ ʛʣʠʥʦʟʝʤʠʩʪʦʩʠ ʂɸl = 0,57. 

ʉʦʛʣʘʩʥʦ ʧʝʪʨʦʭʠʤʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦʨʦʜʳ ʚʪʦʨʦʡ ʬʘʮʠʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ 

ʢʨʝʤʥʝʟʝʤʘ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʜʠʦʨʠʪʘʤ, ʢʚʘʨʮʝʚʳʤ ʜʠʦʨʠʪʘʤ (SiO2=58,5-63,6%) (ʨʠʩ. 1). 

 ʊʨʝʪʴʷ ʬʘʟʘ (ɔŭ,ɔŭg,ɔRF3ss3) ï ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʨʘʥʦʜʠʦʨʠʪʘʤʠ, ʛʨʘʥʦʜʠʦʨʠʪʦʛʥʝʡʩʘʤʠ, 

ʛʨʘʥʠʪʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʨʦʛʦʚʦʦʙʤʘʥʢʦʚʳʤʠ. ʄʘʢʨʦʩʢʦʧʠʯʝʩʢʠ ʛʨʘʥʠʪʳ - ʛʥʝʡʩʦʚʠʜʥʳʝ ʩʚʝʪ-

ʣʳʝ ʧʦʨʦʜʳ ʠʥʦʛʜʘ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ (ʜʦ 30%) ʩʦʜʝʨʞʘʥʠʝʤ ʭʣʦʨʠʪʘ, ʢʦʪʦʨʳʡ ʧʨʠʜʘʝʪ ʟʝʣʝʥʦ-

ʚʘʪʳʡ ʦʪʪʝʥʦʢ. ʄʠʢʨʦʩʪʨʫʢʪʫʨʘ ʛʨʘʥʠʪʥʘʷ. ɺ ʤʠʥʝʨʘʣʴʥʦʤ ʩʦʩʪʘʚʝ ʜʦ 35 % ʧʨʠʭʦʜʠʪʩʷ ʥʘ 

ʢʚʘʨʮ, ʤʝʣʢʠʝ ʟʝʨʥʘ (0,04 ʤʤ) ʢʦʪʦʨʦʛʦ ʚʳʧʦʣʥʷʶʪ ʤʝʞʟʝʨʥʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʄʠʢʨʦʢʣʠʥ (ʜʦ 

10 %) ʚʩʪʨʝʯʘʝʪʩʷ ʩʧʦʨʘʜʠʯʝʩʢʠ. ɺ ʦʪʜʝʣʴʥʳʭ ʨʘʟʥʦʩʪʷʭ ʦʪʤʝʯʘʝʪʩʷ ʥʘʣʠʯʠʝ ʤʠʢʨʦʢʣʠʥ-

ʧʝʨʪʠʪʘ, ʢʦʪʦʨʳʡ ʠʥʦʛʜʘ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʜʦʚʦʣʴʥʦ ʟʘʤʝʪʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ (ʜʦ 25 %). ʇʣʘʛʠʦʢʣʘʟ 

(20 %) -  ʜʣʠʥʥʦʧʨʠʟʤʘʪʠʯʝʩʢʠʝ ʟʝʨʥʘ ʩ ʧʦʣʠʩʠʥʪʝʪʠʯʝʩʢʠʤʠ ʜʚʦʡʥʠʢʘʤʠ ʘʣʴʙʠʪʘ ʠ ʦʣʠʛʦʢʣʘ-

ʟʘ, ʟʘʤʝʱʝʥʥʳʤʠ (ʜʦ 5 %) ʩʝʨʠʮʠʪʦʤ. ʈʦʛʦʚʘʷ ʦʙʤʘʥʢʘ (ʜʦ 10 %) ʦʙʨʘʟʫʝʪ ʜʣʠʥʥʦʧʨʠʟʤʘʪʠʯʝ-

ʩʢʠʝ ʟʝʨʥʘ ʩ ʜʚʫʤʷ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʩʦʚʝʨʰʝʥʥʦʡ ʩʧʘʡʥʦʩʪʠ (ʫʛʦʣ ʤʝʞʜʫ ʩʠʩʪʝʤʘʤʠ ʪʨʝʱʠʥ 

56Á), ʜʚʫʧʨʝʣʦʤʣʝʥʠʝ æ = 0,023. ɹʠʦʪʠʪ (5 %) ï ʯʝʰʫʡʢʠ (0,05-0,1 ʤʤ) ʩʣʝʛʢʘ ʫʜʣʠʥʝʥʥʦʡ ʬʦʨ-

ʤʳ, ʦʙʨʘʟʫʶʱʠʝ ʩʨʦʩʪʢʠ, ʧʣʝʦʭʨʦʠʨʫʶʪ ʧʦ Np ï ʙʣʝʜʥʦ-ʟʝʣʝʥʳʡ ʮʚʝʪ, ʧʦ Ng ï ʪʝʤʥʦ-

ʢʦʨʠʯʥʝʚʘʪʦ-ʟʝʣʝʥʳʡ. ʆʪʤʝʯʝʥʦ ʜʦʚʦʣʴʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʠʣʴʧʥʦʤʝʣʘʥʘ ~ 5%. ʄʫʩʢʦ-

ʚʠʪ (2 %) ï ʤʝʣʢʠʝ ʯʝʰʫʡʢʠ (0,8-0,1 ʤʤ), ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʝ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʚ ʙʠʦʪʠʪʦʚʳʭ 

ʩʨʦʩʪʢʘʭ. ɺʪʦʨʦʩʪʝʧʝʥʥʳʝ ʤʠʥʝʨʘʣʳ: ʘʢʪʠʥʦʣʠʪ, ʨʘʟʚʠʚʘʶʱʠʡʩʷ ʧʦ ʨʦʛʦʚʦʡ ʦʙʤʘʥʢʝ. ɸʢʮʝʩ-

ʩʦʨʥʳʝ ʤʠʥʝʨʘʣʳ: ʘʧʘʪʠʪ, ʠʣʴʤʝʥʠʪ, ʨʫʪʠʣ, ʤʘʛʥʝʪʠʪ, ʛʝʤʘʪʠʪ, ʮʠʨʢʦʥ, ʪʠʪʘʥʠʪ, ʩʬʝʥ, ʠʣʴʤʝ-

ʥʠʪ, ʛʨʘʥʘʪ, ʧʠʨʠʪ, ʭʘʣʴʢʦʧʠʨʠʪ [1]. 

ɺ ʥʦʨʤʘʪʠʚʥʦʤ ʩʦʩʪʘʚʝ [4] ʛʨʘʥʠʪʦʠʜʦʚ ʧʨʠʩʫʪʩʪʚʫʶʪ (%) ʩʘʣʠʯʝʩʢʠʝ ʤʠʥʝʨʘʣʳ ï ʘʣʴʙʠʪ 

(22-47), ʢʚʘʨʮ (30-43) ʠ ʦʨʪʦʢʣʘʟ (9-22) ʩ ʧʦʜʯʠʥʝʥʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʘʥʦʨʪʠʪʘ (1-7) ʠ ʢʦʨʫʥʜʘ 

(0,9-3,2), ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʢʠʩʣʳʡ ʩʦʩʪʘʚ ʠ ʱʝʣʦʯʥʫʶ ʩʨʝʜʫ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʧʦʨʦʜʳ; ʬʝʤʠʯʝ-

ʩʢʠʝ ï ʜʠʦʧʩʠʜ (0,8-2,6); ʘʢʮʝʩʩʦʨʥʳʝ ï ʘʧʘʪʠʪ (0,3), ʠʣʴʤʝʥʠʪ (0,2-0,5), ʨʫʪʠʣ (0,1-0,2), ʤʘʛʥʝ-

ʪʠʪ (0,9), ʛʝʤʘʪʠʪ (1-1,9). ʅʦʨʤʘʪʠʚʥʳʡ ʠʥʜʝʢʩ ʬʝʤʠʯʥʦʩʪʠ FEM<20 ï ʧʦʨʦʜʳ ʩʘʣʠʯʝʩʢʠʝ [7]. 

ʇʝʪʨʦʭʠʤʠʯʝʩʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʩʣʝʜʫʶʱʠʝ (ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʦ 5 ʧʨʦʙʘʤ): ʢʦʵʬʬʠʮʠ-

ʝʥʪ ʞʝʣʝʟʠʩʪʦʩʪʠ f = 0,53; ʤʘʛʥʝʟʠʘʣʴʥʦʝ ʯʠʩʣʦ ʄ = 0,47; ʢʦʵʬʬʠʮʠʝʥʪ ʦʢʠʩʣʝʥʠʷ ʞʝʣʝʟʘ ű = 

0,80; ʢʦʵʬʬʠʮʠʝʥʪ ʘʛʧʘʠʪʥʦʩʪʠ ʂʘ = 0,79; ʢʦʵʬʬʠʮʠʝʥʪ ʛʣʠʥʦʟʝʤʠʩʪʦʩʠ ʂɸl = 1,01. 
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ʇʦ ʭʠʤʠʟʤʫ ʛʨʘʥʠʪʦʠʜʳ ʧʨʠʥʘʜʣʝʞʘʪ ʢ ʥʦʨʤʘʣʴʥʦʱʝʣʦʯʥʳʤ, ʫʤʝʨʝʥʥʦʢʘʣʠʝʚʳʤ ʧʦʨʦ-

ʜʘʤ ʩ ʥʝʩʢʦʣʴʢʦ ʧʦʚʳʰʝʥʥʦʡ ʛʣʠʥʦʟʝʤʠʩʪʦʩʪʴʶ (SiO2 = 72-74%) (ʨʠʩ. 1). 

 

 
 

ʈʠʩ. 1. ɼʠʘʛʨʘʤʤʘ ʩʫʤʤʘ ʱʝʣʦʯʝʡ-ʢʨʝʤʥʝʟʝʤ (ʊAS) ʜʣʷ ʭʠʤʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʤʘʛʤʘʪʠ-

ʯʝʩʢʠʭ ʛʦʨʥʳʭ ʧʦʨʦʜ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʣʦʢʘʣʠʟʘʮʠʷ ʩʳʩʴʠʥʩʢʦʛʦ ʛʘʙʙʨʦ-ʛʨʘʥʦʜʠʦʨʠʪ-ʛʨʘʥʠʪʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʤʘʩʩʠʚʘ ʩʨʝʜʠ ʚʝʨʭʥʝʨʠʬʝʡʩʢʠʭ ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʪʦʣʱ, ʦʨʦʛʦʚʠʢʦʚʘʥʠʝ ʚʤʝʱʘʶʱʠʭ ʧʦ-

ʨʦʜ ʩ ʥʝʯʝʪʢʠʤ ʭʘʨʘʢʪʝʨʦʤ ʢʦʥʪʘʢʪʦʚ, ʥʘʣʠʯʠʝ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʩ ʛʨʘʥʠʪʦʠʜʘʤʠ 

ʤʘʣʳʭ ʪʝʣ ʛʘʙʙʨʦʜʦʣʝʨʠʪʦʚ ʠ ʜʦʣʝʨʠʪʦʚ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʧʘʨʘʘʚʪʦʭʪʦʥʥʦʡ ʧʨʠʨʦʜʝ ʩʪʘʥʦʚ-

ʣʝʥʠʷ ʧʦʨʦʜ.  

ʇʝʪʨʦʭʠʤʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʨʦʜ ʢʦʤʧʣʝʢʩʘ ʧʦʟʚʦʣʷʝʪ ʦʪʥʝʩʪʠ ʠʭ ʢ ʧʣʶʤʘʟʠʪʦ-

ʚʳʤ ʨʘʟʥʦʚʠʜʥʦʩʪʷʤ ʥʦʨʤʘʣʴʥʦʡ ʱʝʣʦʯʥʦʩʪʠ. 
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ʋɼʂ 552.5 

 

ʇɽʊʈʆɻʈɸʌʀʏɽʉʂʀɽ ʆʉʆɹɽʅʅʆʉʊʀ ʅʀɾʅɽʇɽʈʄʉʂʀʍ  

ʆʊʃʆɾɽʅʀʁ ɺ ʈɸʁʆʅɽ ɼ. ʂʈɸʉʅʓʁ ʇɸʈʊʀɿɸʅ  

(ʐɸʃʀʅʉʂɸʗ ʇʃʆʑɸɼʔ) 
 

ɽʌʈɽʄʆɺɸ ɽ. ʅ. 

 

ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

 ʈʘʡʦʥ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʩʧʦʣʦʞʝʥ ʚ ʟʦʥʝ ʧʝʨʝʭʦʜʘ ʋʨʘʣʴʩʢʦʛʦ ʩʢʣʘʜʯʘʪʦʛʦ ʧʦʷʩʘ ʚ ʈʫʩ-

ʩʢʫʶ ʧʣʘʪʬʦʨʤʫ, ʧʦʵʪʦʤʫ ʦʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʚ ʧʣʘʥʝ ʠʟʤʝʥʝʥʠʷ ʬʘʮʠʡ ʠ 

ʧʨʦʷʚʣʝʥʠʷ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ. ʐʘʣʠʥʩʢʠʡ ʨʘʡʦʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʭʦʣʤʠʩʪʳʤ ʨʝʣʴʝʬʦʤ, 

ʜʦʣʠʥʳ ʨʝʢ ʠ ʦʚʨʘʛʦʚ ʰʠʨʦʢʠʝ, ʯʘʩʪʦ ʟʘʙʦʣʦʯʝʥʳ. ʈʝʯʥʘʷ ʩʝʪʴ ʧʨʠʥʘʜʣʝʞʠʪ ʩʠʩʪʝʤʝ ʨ. ʉʳʣʚʳ 

ï ʧʨʠʪʦʢʘ ʨ. ʏʫʩʦʚʦʡ ʠ ʩʠʩʪʝʤʝ ʨ. ɹʠʩʝʨʪʠ ï ʧʨʠʪʦʢʘ ʨ. ʋʬʳ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʧʣʦʱʘʜʠ ʧʦʢʨʳʪʘ 

ʣʝʩʦʤ. 

ɸʚʪʦʨʦʤ ʙʳʣʠ ʠʟʫʯʝʥʳ: ʧʝʩʯʘʥʠʢ ʛʨʘʫʚʘʢʢʦʚʳʡ ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʡ, ʢʦʥʛʣʦʤʝʨʘʪʦ-

ʙʨʝʢʯʠʷ ʧʦʣʠʤʠʢʪʦʚʘʷ, ʜʣʷ ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʧʝʩʯʘʥʠʢʘ ʙʳʣ ʧʨʦʚʝʜʝʥ ʛʨʘʥʫʣʦʤʝʪʨʠ-

ʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚ ʰʣʠʬʝ. 

 ʇʝʩʯʘʥʠʢ ʛʨʘʫʚʘʢʢʦʚʳʡ ʠ ʧʦʣʠʤʠʢʪʦʚʘʷ ʢʦʥʛʣʦʤʝʨʘʪʦ-ʙʨʝʢʯʠʷ ʧʨʠʥʘʜʣʝʞʘʪ ʢ ʙʝʣʦʢʘ-

ʪʘʡʩʢʦʡ ʩʚʠʪʝ, ʘʨʪʠʥʩʢʦʛʦ ʷʨʫʩʘ, ʥʠʞʥʝʧʝʨʤʩʢʦʛʦ ʧʝʨʠʦʜʘ [1].  

ʂʦʥʛʣʦʤʝʨʘʪʳ ʚ ʩʦʩʪʘʚʝ ʙʝʣʦʢʘʪʘʡʩʢʦʡ ʩʚʠʪʳ ʩʦʩʪʘʚʣʷʶʪ 20ï30 %. ʆʩʪʘʣʴʥʦʡ ʦʙʲʝʤ 

ʨʘʟʨʝʟʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʧʝʩʯʘʥʠʢʠ, ʘʣʝʚʨʦʣʠʪʳ ʠ ʛʣʠʥʠʩʪʳʝ ʩʣʘʥʮʳ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʯʝ-

ʨʝʜʫʶʱʠʤʠʩʷ ʧʘʯʢʘʤʠ. ʂʦʥʛʣʦʤʝʨʘʪʳ ʧʨʠʫʨʦʯʝʥʳ ʢ ʥʠʟʘʤ ʩʚʠʪʳ, ʢ ʢʦʥʪʘʢʪʫ ʩ ʥʠʞʝʣʝʞʘʱʠʤʠ 

ʩʚʠʪʘʤʠ. ɺ ʚʝʨʭʘʭ ʩʚʠʪʳ ʧʨʝʦʙʣʘʜʘʶʪ ʧʝʩʯʘʥʠʢʠ. ʄʦʱʥʦʩʪʴ ʩʚʠʪʳ ʙʝʣʦʢʘʪʘʡʩʢʠʭ ʧʦʣʠʤʠʢʪʦ-

ʚʳʭ ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʠ ʧʝʩʯʘʥʠʢʦʚ ʩʦʩʪʘʚʣʷʝʪ 500ï800 ʤ ʥʘ ʶʛʝ ʠ 200ï300 ʤ ʥʘ ʩʝʚʝʨʝ. 

ʂʦʥʛʣʦʤʝʨʘʪʳ ʤʝʣʢʦ-, ʩʨʝʜʥʝ- ʠ ʢʨʫʧʥʦʛʘʣʝʯʥʳʝ (ʨʠʩ. 1). ɻʘʣʴʢʠ ʚ ʦʩʥʦʚʥʦʤ ʭʦʨʦʰʦ 

ʦʢʘʪʘʥʥʳʝ. ʈʘʟʤʝʨʳ ʠʭ ʚ ʩʨʝʜʥʝʤ ʦʪ 0,04 ʜʦ 0,4 ʤ, ʥʦ ʥʝʨʝʜʢʠ ʠ ʚʘʣʫʥʳ ʜʦ 0,5 ʤ ʚ ʜʠʘʤʝʪʨʝ.   

ʎʝʤʝʥʪ ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʠʟʚʝʩʪʢʦʚʠʩʪʳʡ, ʟʘʧʦʣʥʠʪʝʣʴ ï ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʦ-ʛʨʘʚʠʡʥʳʡ ʤʘʪʝʨʠʘʣ. 

ɻʘʣʴʢʠ ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʣʠʤʠʢʪʦʚʳʤ ʩʦʩʪʘʚʦʤ. ʉʨʝʜʠ ʥʠʭ ʦʪ 7 ʜʦ 32 %    ʩʦ-

ʩʪʘʚʣʷʶʪ ʢʨʝʤʥʠ, ʦʪ 12 ʜʦ 58 % - ʢʚʘʨʮʠʪʳ 20 ï40 %  - ʵʬʬʫʟʠʚʥʳʝ ʧʦʨʦʜʳ,   10ï30 % -

ʠʟʚʝʩʪʥʷʢʠ ʠ ʦʪ 2 ʜʦ 20 % - ʧʝʩʯʘʥʠʢʠ ʠ ʩʣʘʥʮʳ. ʉʨʘʚʥʠʚʘʷ ʩʦʩʪʘʚʳ ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʩ ʨʘʟʥʳʭ 

ʫʯʘʩʪʢʦʚ   ʨʘʡʦʥʘ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʛʨʫʧʧ ʦʪʜʝʣʴʥʳʭ ʧʦʨʦʜ ʜʦʚʦʣʴʥʦ ʩʠʣʴʥʦ 

ʚʘʨʴʠʨʫʝʪ. ʊʘʢ, ʚ ʙʘʩʩʝʡʥʝ ʨ. ɹʠʩʝʨʪʠ, ʚ ʩʦʩʪʘʚʝ ʛʘʣʝʢ ʧʨʝʦʙʣʘʜʘʶʪ ʵʬʬʫʟʠʚʳ (30ï50 %) ʠ ʦʪ-

ʯʘʩʪʠ ʢʚʘʨʮʠʪʳ (10ï50 %), ʘ ʚ ʨʘʡʦʥʝ ʙʘʩʩʝʡʥʘ ʨ. ʉʳʣʚʳ ʢʦʣʠʯʝʩʪʚʦ ʛʘʣʝʢ ʵʬʬʫʟʠʚʦʚ ʥʝʩʢʦʣʴ-

ʢʦ ʥʠʞʝ (18ï20 %, ʚ ʩʨʝʜʥʝʤ 11,8 %), ʘ ʩʦʜʝʨʞʘʥʠʝ ʢʚʘʨʮʠʪʦʚ ʠ ʢʨʝʤʥʝʡ ʚ ʩʫʤʤʝ ʦʢʦʣʦ 70 %. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʛʘʣʝʢ ʵʬʬʫʟʠʚʦʚ ʚ ʥʠʞʥʝʘʨʪʠʥʩʢʦʝ ʚʨʝʤʷ ʧʦʩʪʫʧʘʣʦ ʚ 

ʨʘʡʦʥ ɹʠʩʝʨʪʠ.  

ɺ ʩʦʩʪʘʚʝ ʪʷʞʝʣʦʡ ʬʨʘʢʮʠʠ ʛʨʫʙʦʦʙʣʦʤʦʯʥʳʭ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ ʙʝʣʦʢʘʪʘʡʩʢʦʡ ʩʚʠʪʳ 

ʙʘʩʩʝʡʥʘ ʨ. ʉʳʣʚʳ, ʧʨʝʦʙʣʘʜʘʶʪ ʭʨʦʤʠʪ (ʙʦʣʝʝ 60 %) ʠ ʮʠʨʢʦʥ (ʜʦ 16ï20 %), ʚʳʩʦʢʦʝ ʩʦʜʝʨ-

ʞʘʥʠʝ ʢʦʪʦʨʳʭ, ʘ ʪʘʢʞʝ ʛʘʣʝʢ ʢʚʘʨʮʠʪʦʚ ʠ ʢʨʝʤʥʝʡ ʚ ʙʝʣʦʢʘʪʘʡʩʢʠʭ ʢʦʥʛʣʦʤʝʨʘʪʘʭ ʙʘʩʩʝʡʥʘ 

ʨ. ʉʳʣʚʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʦ ʪʦʤ, ʯʪʦ ʦʩʥʦʚʥʳʤ ʧʦʩʪʘʚʱʠʢʦʤ ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʷʚʣʷʣʠʩʴ 

ʧʦʨʦʜʳ ʟʘʧʘʜʥʦʛʦ ʩʢʣʦʥʘ ʋʨʘʣʘ ʠ ʝʛʦ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ (ʛʘʙʙʨʦ-ʧʝʨʠʜʦʪʠʪʳ ʊʘʛʠʣʴʩʢʦʛʦ ʤʘʩ-

ʩʠʚʘ). 

ʇʝʩʯʘʥʠʢʠ ʙʝʣʦʢʘʪʘʡʩʢʦʡ ʩʚʠʪʳ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʝ, ʧʣʦʪʥʳʝ, ʩ ʢʘʨʙʦʥʘʪʥʳʤ ʮʝʤʝʥʪʦʤ, 

ʯʘʩʪʦ çʟʘʛʨʷʟʥʝʥʥʳʤè ʛʣʠʥʠʩʪʳʤ ʚʝʱʝʩʪʚʦʤ (ʨʠʩ. 2). ʎʝʤʝʥʪ ʪʠʧʘ ʨʘʟʨʘʩʪʘʥʠʷ, ʠʣʠ ʤʝʭʘʥʠʯʝ-

ʩʢʦʛʦ ʟʘʧʦʣʥʝʥʠʷ ʤʝʞʜʫ ʟʝʨʥʘʤʠ [2]. ʇʦ ʩʦʩʪʘʚʫ ʧʝʩʯʘʥʠʢʠ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʢʦʥʛʣʦʤʝʨʘʪʳ, ʧʦʣʠ-

ʤʠʢʪʦʚʳʝ. ɺ ʥʠʭ ʚʩʪʨʝʯʘʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʦʩʪʘʪʢʠ ʧʣʦʭʦʡ ʩʦʭʨʘʥʥʦʩʪʠ ʠ 

ʬʘʫʥʘ ʬʫʟʫʣʠʥʠʜ, ʤʰʘʥʦʢ ʠ ʙʨʘʭʠʦʧʦʜ. ʅʝʨʝʜʢʦ ʚ ʧʝʩʯʘʥʠʢʘʭ ʥʘʙʣʶʜʘʝʪʩʷ ʰʘʨʦʚʘʷ ʦʪʜʝʣʴ-

ʥʦʩʪʴ ʠ ʵʣʣʠʧʩʦʠʜʘʣʴʥʳʝ ʢʦʥʢʨʝʮʠʠ ʧʦʭʦʞʝʛʦ ʞʝ ʧʝʩʯʘʥʠʢʘ [1]. 
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ʈʠʩ. 1. ʂʦʥʛʣʦʤʝʨʘʪʦ-ʙʨʝʢʯʠʷ.  

ʆʙʨ. 17-301-2 

 

 
ʈʠʩ. 2. ʇʝʩʯʘʥʠʢ ʧʦʣʠʤʠʢʪʦʚʳʡ.  

ʆʙʨ. 17-301-4 

 

 

ʀʟʫʯʝʥʥʳʝ ʥʘʤʠ ʪʝʨʨʠʛʝʥʥʳʝ ʧʦʨʦʜʳ ʦʙʣʘʜʘʶʪ ʥʝʢʦʪʦʨʳʤʠ ʩʭʦʜʥʳʤʠ ʯʝʨʪʘʤʠ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʚ ʢʦʥʛʣʦʤʝʨʘʪʦ-ʙʨʝʢʯʠʠ ʠ ʚ ʧʝʩʯʘʥʠʢʘʭ ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʪʠʧʦʤ ʧʦʨʦʜ ʚ ʩʦʩʪʘʚʝ ʦʙ-

ʣʦʤʢʦʚ ʷʚʣʷʶʪʩʷ ʵʬʬʫʟʠʚʥʳʝ ʧʦʨʦʜʳ ʦʩʥʦʚʥʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʩʦʩʪʘʚʘ,  ʂʨʦʤʝ ʪʦʛʦ, ʪʝ ʠ ʜʨʫʛʠʝ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ  ʦʙʱʝʡ ʩʨʝʜʥʝʡ  ʦʢʘʪʘʥʥʦʩʪʴʶ ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʘ ʪʘʢʞʝ  ʛʣʠʥʠʩʪʦ-

ʢʘʨʙʦʥʘʪʥʳʤ ʩʦʩʪʘʚʦʤ ʮʝʤʝʥʪʘ, ʯʪʦ ʚʝʨʦʷʪʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʣʠʟʢʦʡ ʬʘʮʠʘʣʴʥʦʡ ʦʙʩʪʘʥʦʚ-

ʢʝ ʥʘʢʦʧʣʝʥʠʷ ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʠ ʧʝʩʯʘʥʠʢʦʚ. 
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ʋɼʂ 553.2 

 

ʅɽʂʆʊʆʈʓɽ ɺʆʇʈʆʉʓ ɻɽʅɽɿʀʉɸ ʈʋɼ  

ʇʈʆʗɺʃɽʅʀʗ ʊʋʈʄɸʅ 

 

ɾʋʂʃʀʅ ɽ. ɸ. 

 

ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 
ɺ ʧʨʝʜʝʣʘʭ ʫʨʘʥ-ʨʝʜʢʦʤʝʪʘʣʣʴʥʦʛʦ ʨʫʜʦʧʨʦʷʚʣʝʥʠʷ ʊʫʨʤʘʥ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʦʙʨʘʤʣʝ-

ʥʠʠ ʤʘʩʩʠʚʘ ʄʘʥʴʭʘʤʙʦ, ʚ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʧʦʠʩʢʦʚʳʭ ʨʘʙʦʪ ʙʳʣʠ ʧʨʦʡʜʝʥʳ ʩʢʚʘʞʠʥʳ ʢʦ-

ʣʦʥʢʦʚʦʛʦ ʙʫʨʝʥʠʷ, ʧʨʠ ʠʟʫʯʝʥʠʠ ʢʝʨʥʘ ʠ ʜʘʥʥʳʭ ɻʀʉ ʢʦʪʦʨʳʭ ʚʳʷʚʣʝʥʳ ʫʯʘʩʪʢʠ ʩ ʘʥʦʤʘʣʴʥʦ 

ʚʳʩʦʢʠʤ ʟʥʘʯʝʥʠʝʤ ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʠ. ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ ʠʟʫʯʝʥʠʠ ʢʝʨʥʘ, ʫʯʘʩʪʢʠ ʩ ʧʦʚʳʰʝʥʥʦʡ 

ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʴʶ ʧʦʜʚʝʨʛʣʠʩʴ ʨʝʥʪʛʝʥʦʩʧʝʢʪʨʘʣʴʥʦʤʫ ʦʧʨʦʙʦʚʘʥʠʶ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʣʫʯʝʥʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠ ʨʘʩ-

ʩʤʦʪʨʝʥʠʠ ʧʨʦʙʣʝʤʳ ʛʝʥʝʟʠʩʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʪʦʨʠʡ-ʫʨʘʥ-ʨʝʜʢʦʤʝʪʘʣʣʴʥʦʛʦ ʦʨʫʜʝʥʝʥʠʷ. 

ɼʣʷ ʨʘʩʩʤʦʪʨʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʫʜ ʧʨʦʷʚʣʝʥʠʷ ʊʫʨʤʘʥ ʙʳʣʠ ʦʙʨʘʙʦʪʘ-

ʥʳ ʠ ʠʟʫʯʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʝʥʪʛʝʥʦʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʦʙ (ʥʘ U, Th, Nb, Ta, Zr, Y, La, Ce, 

Ti), ʦʪʦʙʨʘʥʥʳʭ ʠʟ ʨʫʜʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʢʝʨʥʘ. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʨʘʙʦʪʘʥʥʳʭ ʧʨʦʙ ʩʦʩʪʘʚʠʣʦ 

1155 ʰʪ., ʯʪʦ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʡ ʚʳʙʦʨʢʦʡ.  

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʭʘʨʘʢʪʝʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʡ ʫʨʘʥʘ, ʦʪʨʘʞʘ-

ʶʱʠʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʨʫʜ ʚ ʚʳʙʦʨʢʝ.  
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ʈʠʩ. 1. ʈʘʩʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʡ ʫʨʘʥʘ ʚ ʧʨʦʙʘʭ 

 

ɸʥʘʣʠʟ ʛʠʩʪʦʛʨʘʤʤʳ (ʨʠʩ. 1) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʩʴʤʘ ʥʝʦʜʥʦʨʦʜʥʦ ʠ ʧʦʜ-

ʯʠʥʷʝʪʩʷ ʣʦʛʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ. ɺʳʜʝʣʷʶʪʩʷ ʥʝʩʢʦʣʴʢʦ (ʧʷʪʴ) ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʢʣʘʩʩʦʚ, ʯʪʦ 

ʚʝʨʦʷʪʥʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʨʘʟʣʠʯʥʦʡ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʣʠ ʛʝʦʣʦʛʦ-ʩʪʨʫʢʪʫʨʥʦʡ ʧʨʠʨʦʜʝ 

ʨʫʜ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʜʝʣʝʥʥʳʤʠ ʢʣʘʩʩʘʤʠ, ʚʳʙʦʨʢʘ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʙʳʣʘ ʦʪʩʦʨʪʠʨʦ-

ʚʘʥʘ. ʇʦ ʢʘʞʜʦʤʫ ʠʟ ʢʣʘʩʩʦʚ, ʜʘʣʝʝ, ʙʳʣʠ ʧʦʩʯʠʪʘʥʳ ʩʨʝʜʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ, 

ʭʘʨʘʢʪʝʨʥʳʭ ʜʘʥʥʦʤʫ ʦʨʫʜʝʥʝʥʠʶ (ʪʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1. ʉʨʝʜʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʨʫʜ ʧʦ ʚʳʜʝʣʝʥʥʳʤ ʢʣʘʩʩʘʤ 

 

ʂʣʘʩʩʳ 
ʉʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʵʣʝʤʝʥʪʘ, % 

ʉʨʝʜ. Th/U 

ʦʪʥ-ʝ ʚ 

ʢʣʘʩʩʝ 

U Th Nb Ta Zr Y La Ce Ti Th/U 

I 0,0004 0,0027 0,0034 0,0005 0,0183 0,0042 0,0036 0,0080 0,2178 6,46 

II  0,00102 0,01413 0,01361 0,00104 0,04415 0,00496 0,00733 0,01145 0,11166 14,01 

III  0,00257 0,01878 0,01406 0,00109 0,04598 0,00552 0,00609 0,01106 0,1286 7,29 

IV  0,0051 0,03313 0,01921 0,00126 0,06117 0,00972 0,01052 0,01808 0,17069 6,53 

V 0,0225 0,2026 0,0560 0,0035 0,1715 0,0266 0,0207 0,0427 0,2687 8,10 

ʉʨʝʜʥʝʝ ʧʦ 

ʚʩʝʡ ʚr ʙʦʨ-

ʢʝ 

0,01572 0,15798 0,04427 0,00238 0,1494 0,02008 0,01399 0,03221 0,21 10,93 

 

ʀʟ ʘʥʘʣʠʟʘ ʪʘʙʣʠʮ rʚʠʜʥʦ, ʯʪʦ ʦʜʠʥ ʠʟ ʢʣʘʩʩʦʚ (V) ʠʤʝʝʪ ʨʝʟʢʦ ʢʦʥʪʨʘʩʪʥʳʡ ʭʘʨʘʢʪʝʨ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʪʘʣʴʥʳʭ. ɺ ʥʝʡ ʦʪʤʝʯʘʶʪʩʷ ʘʥʦʤʘʣʴʥʦ ʚʳʩʦʢʠʝ ʩʦʜʝʨʞʘʥʠʷ ʪʦʨʠʷ, ʮʠʨʢʦʥʠʷ ʠ 

ʪʠʪʘʥʘ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʣʠʟʢʠʭ ʜʨʫʛ ʜʨʫʛʫ ʧʦ ʫʨʦʚʥʶ, ʦʩʪʘʣʴʥʳʭ ʢʣʘʩʩʦʚ (I-IV). ʊʘʢʦʡ ʭʘʨʘʢʪʝʨ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʡ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʦʪʣʠʯʥʫʶ ʦʪ ʧʨʦʯʠʭ, ʵʢʟʦʛʝʥʥʫʶ ʧʨʠʨʦʜʫ ʩʪʘ-

ʥʦʚʣʝʥʠʷ ʜʘʥʥʳʭ ʨʫʜ. ɺʳʩʦʢʠʝ ʩʦʜʝʨʞʘʥʠʷ ʪʦʨʠʷ, ʮʠʨʢʦʥʠʷ ʠ ʪʠʪʘʥʘ ʤʦʞʥʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ 

ʢʘʢ ʭʘʨʘʢʪʝʨʥʦʝ ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʧʝʨʚʠʯʥʦ ʨʦʩʩʳʧʥʦʡ ʧʨʠʨʦʜʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʪʦʛʦ ʫʯʘʩʪʢʘ 

ʦʨʫʜʝʥʝʥʠʷ. ɺʦʟʤʦʞʥʦ, ʧʨʦʠʩʭʦʜʠʣʦ ʥʘʢʦʧʣʝʥʠʝ ʚ ʪʠʧʠʯʥʳʭ ʵʢʟʦʛʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩ ʢʦʥʮʝʥ-

ʪʨʘʮʠʝʡ ʫʩʪʦʡʯʠʚʳʭ ʢ ʚʳʚʝʪʨʠʚʘʥʠʶ ʤʠʥʝʨʘʣʦʚ ï ʠʣʴʤʝʥʠʪʘ, ʨʫʪʠʣʘ, ʮʠʨʢʦʥʘ, ʤʦʥʘʮʠʪʘ ʚ 

ʪʦʣʱʘʭ, ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʧʨʝʪʝʨʧʝʚʰʠʭ ʧʨʦʮʝʩʩʳ ʤʝʪʘʤʦʨʬʦʛʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʠ ʧʨʝʜʩʪʘʚʰʠʭ 

ʧʝʨʝʜ ʥʘʤʠ ʚ ʚʠʜʝ ʢʦʥʛʣʦʤʝʨʘʪʦʚ, ʢʦʥʛʣʦʤʝʨʘʪʦʙʨʝʢʯʠʡ, ʢʚʘʨʮʠʪʦʛʨʘʚʝʣʠʪʦʚ, ʢʚʘʨʮʠʪʦʧʝʩʯʘ-

ʥʠʢʦʚ ʥʠʞʥʝʡ ʧʦʜʩʚʠʪʳ ʭʦʙʝʠʥʩʢʦʡ ʩʚʠʪʳ ʩʨʝʜʥʝ-ʚʝʨʭʥʝʛʦ ʨʠʬʝʷ (RF2-3hb1). 

ɼʣʷ ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʫʜ, ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ ʢʦʪʦʨʦʛʦ ʤʦʞʝʪ ʩʣʫʞʠʪʴ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʦʨʠʡ-ʫʨʘʥʦʚʦʛʦ ʦʪʥʦʰʝʥʠʷ ʚ ʧʨʦʙʘʭ, ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʛʠʩʪʦ-

ʛʨʘʤʤʘ (ʨʠʩ. 2), ʛʜʝ ʦʪʯʝʪʣʠʚʦ ʬʠʢʩʠʨʫʝʪʩʷ ʙʠʤʦʜʘʣʴʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʘ, ʯʪʦ ʚʝʨʦ-

ʷʪʥʦ, ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʛʝʥʝʟʠʩʘ ʨʫʜ. 



41 

 

 
 

ʈʠʩ. 2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʪʦʨʠʡ-ʫʨʘʥʦʚʦʛʦ ʦʪʥʦʰʝʥʠʷ ʚ ʧʨʦʙʘʭ 

 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʭʘʨʘʢʪʝʨʘ ʩʚʷʟʠ ʤʝʞʜʫ ʦʩʥʦʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʨʫʜ (U, 

Th, Nb, Ta, Zr, Y, La, Ce, Ti) ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʳ STATISTICA ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʢʦʵʬʬʠʮʠ-

ʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ. ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʤʘʪʨʠʮʘ ʧʦ ʚʩʝʤ ʦʙʨʘʙʦʪʘʥʥʳʤ ʧʨʦʙʘʤ 

(ʪʘʙʣʠʮʘ 2). 

 

ʊʘʙʣʠʮʘ 2. ʂʦʨʨʝʣʷʮʠʦʥʥʘʷ ʤʘʪʨʠʮʘ ʧʨʦʙ ʨʫʜʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʧʨʦʷʚʣʝʥʠʷ ʊʫʨʤʘʥ 

 

  
ʉʨʝʜʥʠʝ 

ʉʪ. 

ʦʪʢʣ. 
U Th Nb Ta Zr Y La Ce Ti 

U 0,005857 
0,01383

3 

1,00000

0 
0,975893 0,899076 

0,70196

2 

0,84400

6 

0,80940

8 

0,63441

0 

0,87356

8 

0,38963

6 

Th 0,050371 
0,14423

4 

0,97589

3 
1,000000 0,875610 

0,67582

5 

0,81727

1 

0,82895

5 

0,61898

8 

0,88319

1 

0,38126

8 

Nb 0,018723 
0,03147

9 

0,89907

6 
0,875610 1,000000 

0,81450

5 

0,95288

4 

0,74033

4 

0,69154

8 

0,86958

1 

0,39398

6 

Ta 0,001384 
0,00232

1 

0,70196

2 
0,675825 0,814505 

1,00000

0 

0,76154

4 

0,53027

1 

0,54422

6 

0,66883

1 

0,33836

8 

Zr 0,061383 
0,09127

2 

0,84400

6 
0,817271 0,952884 

0,76154

4 

1,00000

0 

0,67889

6 

0,67239

3 

0,83131

7 

0,39881

5 

Y 0,009939 
0,01643

5 

0,80940

8 
0,828955 0,740334 

0,53027

1 

0,67889

6 

1,00000

0 

0,57245

7 

0,80457

3 

0,35364

2 

La 0,009544 
0,01116

9 

0,63441

0 
0,618988 0,691548 

0,54422

6 

0,67239

3 

0,57245

7 

1,00000

0 

0,81514

9 

0,36293

9 

Ce 0,017752 
0,02150

9 

0,87356

8 
0,883191 0,869581 

0,66883

1 

0,83131

7 

0,80457

3 

0,81514

9 

1,00000

0 

0,42513

5 

Ti 0,195584 
0,16980

7 

0,38963

6 
0,381268 0,393986 

0,33836

8 

0,39881

5 

0,35364

2 

0,36293

9 

0,42513

5 

1,00000

0 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ, ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʚʩʝʤʠ ʵʣʝʤʝʥʪʘʤʠ ʷʚʣʷʝʪʩʷ ʟʥʘʯʠ-

ʤʦʡ, ʧʦ ʭʘʨʘʢʪʝʨʫ ï ʧʨʷʤʦʡ. ʅʘʠʙʦʣʝʝ ʪʝʩʥʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʥʘʙʣʶʜʘʝʪʩʷ ʤʝʞʜʫ: ʫʨʘʥʦʤ ʠ ʪʦʨʠ-

ʝʤ (0,976), ʥʠʦʙʠʝʤ ʠ ʮʠʨʢʦʥʠʝʤ (0,953), ʫʨʘʥʦʤ ʠ ʥʠʦʙʠʝʤ (0,899), ʮʝʨʠʝʤ ʠ ʪʦʨʠʝʤ (0,883) 

ʪʦʨʠʝʤ ʠ ʥʠʦʙʠʝʤ (0,876), ʫʨʘʥʦʤ ʠ ʮʝʨʠʝʤ (0,874). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʧʦʣʫʯʝʥʥʦʡ ʚ ʭʦʜʝ ʨʘʙʦʪʳ ʠʥʬʦʨʤʘʮʠʠ ʦ ʥʝʦʜʥʦʨʦʜʥʦ-

ʩʪʠ ʭʘʨʘʢʪʝʨʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʨʫʜ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʧʦʣʠʛʝʥʥʦʤ ʠʭ 

ʧʨʦʠʩʭʦʞʜʝʥʠʠ. ʆʜʥʘʢʦ ʦʢʦʥʯʘʪʝʣʴʥʳʡ ʚʳʚʦʜ ʤʦʞʥʦ ʙʫʜʝʪ ʩʜʝʣʘʪʴ ʪʦʣʴʢʦ ʧʦʩʣʝ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʚʳʜʝʣʝʥʥʳʭ ʢʣʘʩʩʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ɻɻʀʉ Micromine ʠ ʫʚʷʟʢʦʡ ʧʦʣʫ-

ʯʝʥʥʳʭ ʚʳʚʦʜʦʚ ʩ ʩʫʱʝʩʪʚʫʶʱʝʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ ʨʫʜʦʧʨʦʷʚʣʝʥʠʷ ʊʫʨʤʘʥ. 
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ʋɼʂ 553 

 

ɺɽʑɽʉʊɺɽʅʅʓʁ ʉʆʉʊɸɺ ʐʃɸʂʆɺ ʇʆʃɽɺʉʂʆɻʆ  

ʄɽɼɽʇʃɸɺʀʃʔʅʆɻʆ ɿɸɺʆɼɸ 
 

ʂʆʁʅʆɺ ʉ. ɸ.  

ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪʚʘʣ ʩʪʘʨʦʣʝʞʘʣʳʭ ʰʣʘʢʦʚ ʇʦʣʝʚʩʢʦʛʦ ʤʝʜʝʧʣʘʚʠʣʴʥʦʛʦ ʟʘʚʦʜʘ 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʨ. ʇʦʣʝʚʦʡ ʥʘ ʩʢʣʦʥʝ ɼʫʤʥʦʡ ʛʦʨʳ. ʐʣʘʢʠ ʦʙʥʘʞʘʶʪʩʷ ʚ ʚʠʜʝ 

ʦʩʧrʠ, ʷʚʣʷʷʩʴ ʧʨʦʜʦʣʞʝʥʠʝʤ ʩʢʣʦʥʘ ʛʦʨʳ, ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʦʪʚʘʣ ʫʞʝ ʟʘʜʝʨʥʦʚʘʥ, ʧʦʵʪʦʤʫ ʩʫ-

ʜʠʪʴ ʦ ʝʛʦ ʦʙʲʝʤʝ ʧʦʢʘ ʩʣʦʞʥʦ. ɺ ʚʠʜʠʤʦʡ ʯʘʩʪʠ ʦʪʚʘʣʘ ʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʫʛʣʦʚʘʪʳʤʠ ʦʙʣʦʤ-

ʢʘʤʠ ʨʘʟʤʝʨʦʤ ʧʝʨʚʳʝ ʜʝʩʷʪʢʠ ʩʤ, ʪʦʣʱʠʥʦʡ ʜʦ 10 ʩʤ, ʯʝʨʥʦʛʦ ʮʚʝʪʘ, ʧʦʨʠʩʪʦʡ ʪʝʢʩʪʫʨʳ. ʈʘʩ-

ʧʨʝʜʝʣʝʥʠʝ ʧʦʨ: ʤʝʣʢʠʝ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ, ʙʦʣʝʝ ʢʨʫʧʥʳʝ, ʦʢʨʫʛʣʳʝ (ʜʦ 3 ʤʤ) ï ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ, 

ʛʜʝ ʬʠʢʩʠʨʫʶʪʩʷ ʩʣʝʜʳ ʪʝʯʝʥʠʷ. ɼʣʷ ʰʣʘʢʦʚ ʭʘʨʘʢʪʝʨʥʳ ʧʨʦʮʝʩʩʳ ʦʢʠʩʣʝʥʠʷ, ʙʫʨʳʝ ʛʠʜʨʦ-

ʦʢʠʩʣʳ ʞʝʣʝʟʘ ʦʙʳʯʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʧʦ ʧʣʦʩʢʦʩʪʷʤ ʩʢʦʣʘ ʠ ʚʝʨʭʥʝʡ ʧʦʨʠʩʪʦʡ ʯʘʩʪʠ. 

ʇʦʜ ʤʠʢʨʦʩʢʦʧʦʤ ʰʣʘʢ ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ ʠʤʝʝʪ ʧʦʨʠʩʪʫʶ ʥʝʦʜʥʦʨʦʜʥʫʶ ʪʝʢʩʪʫʨʫ, ʚ 

ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʨʘʩʢʨʠʩʪʘʣʣʠʟʦʚʘʥ. ɺ ʥʝʨʘʩʢʨʠʩʪʘʣʣʠʟʦʚʘʥʥʦʡ ʯʘʩʪʠ ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʩʦʩʪʦ-

ʠʪ ʠʟ ʦʙʨʘʟʦʚʘʥʠʡ ʯʝʨʥʦʛʦ ʮʚʝʪʘ ʩ ʧʦʨʠʩʪʦʡ ʪʝʢʩʪʫʨʦʡ. ʇʦʨʳ ʨʘʟʣʠʯʥʦʛʦ ʨʘʟʤʝʨʘ ʠʤʝʶʪ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʦʢʨʫʛʣʫʶ ʬʦʨʤʫ. ɺ ʩʦʩʪʘʚ ʰʣʘʢʘ ʚʭʦʜʷʪ: ʩʠʣʠʢʘʪʥʦʝ ʩʪʝʢʣʦ, ʧʠʨʦʢʩʝʥ, ʤʘʛʥʝʪʠʪ ʠ 

ʤʠʥʝʨʘʣʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʬʝʨʨʠʪʘʤ. ɺʪʦʨʠʯʥʳʝ ʠʟʤʝʥʝʥʠʷ ʦʪʩʫʪʩʪʚʫʶʪ. ʌʦʨʤʘ ʟʝʨʝʥ ʧʠ-

ʨʦʢʩʝʥʘ ʧʣʘʩʪʠʥʯʘʪʘʷ, ʫʜʣʠʥʝʥʥʘʷ. ɺ ʧʝʨʝʭʦʜʥʦʡ ʟʦʥʝ ʦʪ ʨʘʩʢʨʠʩʪʘʣʣʠʟʦʚʘʥʥʦʡ ʢ ʩʪʝʢʣʦʚʘʪʦʡ 

ʤʘʩʩʝ ʫ ʧʠʨʦʢʩʝʥʘ ʥʘʙʣʶʜʘʝʪʩʷ çʩʢʝʣʝʪʥʘʷè ʩʪʨʫʢʪʫʨʘ, ʠʤʝʝʪ ʢʘʢ ʧʨʷʤʦʝ, ʪʘʢ ʠ ʢʦʩʦʝ ʫʛʘʩʘʥʠʝ 

(ʦʢʦʣʦ 40Á).  

ɹʳʣ ʧʨʦʚʝʜʸʥ ʩʧʝʢʪʨʘʣʴʥʳʡ ʘʥʘʣʠʟ ʰʣʘʢʦʚ ʥʘ ʙʘʟʝ ʋʯʝʙʥʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʌɻɹʆʋ 

ɺʆ çʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè (ʘʥʘʣʠʪʠʢ ʃʦʛʠʥʦʚʘ ʄ.ʉ.).   

ʕʣʝʤʝʥʪʳ-ʧʨʠʤʝʩʠ ʚ ʰʣʘʢʘʭ ʧʦ ʩʚʦʝʤʫ ʛʝʦʭʠʤʠʯʝʩʢʦʤʫ ʩʧʝʢʪʨʫ ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʪ ʛʝʦʭʠʤʠʯʝʩʢʦʤʫ ʩʧʝʢʪʨʫ ʤʝʜʥʦʢʦʣʯʝʜʘʥʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʋʨʘʣʘ. ɼʣʷ ʥʠʭ ʭʘʨʘʢʪʝʨ-

ʥʳ ʤʝʜʴ, ʮʠʥʢ, ʩʚʠʥʝʮ, ʦʣʦʚʦ, ʤʳʰʴʷʢ, ʤʦʣʠʙʜʝʥ, ʭʨʦʤ, ʥʠʢʝʣʴ, ʢʦʙʘʣʴʪ, ʙʘʨʠʡ, ʚʘʥʘʜʠʡ, ʤʘʨ-

ʛʘʥʝʮ, ʩʝʣʝʥ, ʚʦʣʴʬʨʘʤ, ʩʫʨʴʤʘ, ʟʦʣʦʪʦ ʠ ʩʝʨʝʙʨʦ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʧʦʚʳʰʝʥʥʳʝ ʩʦʜʝʨʞʘʥʠʷ ʪʘ-

ʢʠʭ ʵʣʝʤʝʥʪʦʚ ʢʘʢ ʭʨʦʤ, ʚʘʥʘʜʠʡ, ʤʘʨʛʘʥʝʮ ʠ ʚʦʣʴʬʨʘʤ ʦʙʫʩʣʦʚʣʝʥʳ ʥʘʣʠʯʠʝʤ ʚ ʧʝʨʚʫʶ ʦʯʝ-

ʨʝʜʴ ʚ ʰʣʘʢʘʭ ʤʘʛʥʝʪʠʪʘ, ʦʩʪʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʦʩʪʘʚʦʤ ʤʝʜʥʦʢʦʣʯʝʜʘʥʥʳʭ ʨʫʜ. 

ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʩʪʘʨʦʣʝʞʘʣʳʭ ʰʣʘʢʦʚ ʇʦʣʝʚʩʢʦʛʦ ʤʝʜʝʧʣʘʚʠʣʴʥʦʛʦ ʟʘʚʦʜʘ ʩ ʩʦʚʨʝʤʝʥ-

ʥʳʤʠ ʚʳʙʨʘʥʦ ʩʦʦʪʥʦʰʝʥʠʝ ʛʣʘʚʥʳʭ ʨʫʜʥʳʭ ʵʣʝʤʝʥʪʦʚ ï ʤʝʜʠ, ʩʚʠʥʮʘ ʠ ʮʠʥʢʘ. ɺ ʩʪʘʨʦʣʝʞʘ-

ʣʳʭ ʰʣʘʢʘʭ ʦʪʤʝʯʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʢʦʣʝʙʘʥʠʷ ʩʦʜʝʨʞʘʥʠʡ ʵʣʝʤʝʥʪʦʚ: ʤʝʜʠ ï ʦʪ 14,1 ʜʦ 344 

ʤʛ/ʢʛ ʧʨʠ ʩʨʝʜʥʝʤ 191,5 ʤʛ/ʢʛ, ʮʠʥʢʘ ï ʦʪ 21 ʜʦ 1860 ʤʛ/ʢʛ ʧʨʠ ʩʨʝʜʥʝʤ 636,5 ʤʛ/ʢʛ; ʩʚʠʥʮʘ ï ʦʪ 

315 ʜʦ 1870 ʤʛ/ʢʛ, ʧʨʠ ʵʪʦʤ ʧʦʚʳʰʝʥʥʳʝ ʩʦʜʝʨʞʘʥʠʷ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʮʝʣʦʤ ʢʦʨʨʝʣʠʨʫʶʪʩʷ ʩ 

ʜʨʫʛʠʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ ʤʝʜʥʦʢʦʣʯʝʜʘʥʥʳʭ ʨʫʜ. 

ɹr ʣʘ ʩʜʝʣʘʥʘ ʪʨʦʡʥʘʷ ʜʠʘʛʨʘʤʤʘ ʩ ʨʘʩʧʦʣʦʞʝʥʠʝ ʬʠʛʫʨʘʪʠʚʥʳʭ ʪʦʯʝʢ ʰʣʘʢʦʚ ʚ ʢʦʦʨ-

ʜʠʥʘʪʘʭ Cu-Zn-Pb, ʧʦ ʵʪʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʰʣʘʢʠ ʇʦʣʝʚʩʢʦʛʦ ʤʝʜʝʧʣʘʚʠʣʴʥʦʛʦ ʟʘʚʦʜʘ ʦʪʯʝʪʣʠʚʦ 

ʨʘʟʣʠʯʘʶʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʚʳʩʦʢʠʭ ʩʦʜʝʨʞʘʥʠʡ ʚ ʥʠʭ ʩʚʠʥʮʘ, ʦʩʪʘʣʴʥʳʝ ʰʣʘʢʠ (ʂʘʨʘʙʘʰʩʢʦʛʦ, 

ʉʨʝʜʥʝʫʨʘʣʴʩʢʦʛʦ ʠ ʂʠʨʦʚʛʨʘʜʩʢʦʛʦ ʤʝʜʝʧʣʘʚʠʣʴʥʦʛʦ ʟʘʚʦʜʘ) ʚ ʮʝʣʦʤ ʠʜʝʥʪʠʯʥʳ, ʦʙʨʘʟʫʷ ʧʦ-

ʣʷ ʬʠʛʫʨʘʪʠʚʥʳʭ ʪʦʯʝʢ, ʩʤʝʱʝʥʥʳʭ ʚ ʩʪʦʨʦʥʫ ʮʠʥʢʘ. ʊʘʢʫʶ ʦʩʦʙʝʥʥʦʩʪʴ ʰʣʘʢʦʚ ʇʦʣʝʚʩʢʦʛʦ 

ʤʝʜʝʧʣʘʚʠʣʴʥʦʛʦ ʟʘʚʦʜʘ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʦʣʴʢʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʫʜ ʝʜʠʥʩʪʚʝʥʥʦʛʦ ï 

ɿʶʟʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʢʦʪʦʨʦʝ ʥʘʭʦʜʠʣʦʩʴ ʚ 5 ʢʤ ʢ ʉɿ ʦʪ ʛ. ʇʦʣʝʚʩʢʦʛʦ.  
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1-4 ï ʰʣʘʢʠ ʇʦʣʝʚʩʢʦʛʦ ʤʝʜʝʧʣʘʚʠʣʴʥʦʛʦ ʟʘʚʦʜʘ; 5 ï ʩʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ; I ï ʩʦʚʨʝʤʝʥʥʳʝ ʰʣʘʢʠ ʉʨʝʜ-

ʥʝʫʨʘʣʴʩʢʦʛʦ, II  ï ʂʨʘʩʥʦʫʨʘʣʴʩʢʦʛʦ, III  ï ʂʘʨʘʙʘʰʩʢʦʛʦ ʤʝʜʝʧʣʘʚʠʣʴʥʳʭ ʟʘʚʦʜʦʚ. 

 

ʈʠʩ. 1. ʊʨʦʡʥʘʷ ʜʠʘʛʨʘʤʤʘ Cu-Zn-Pb 

 

ɺ ʮʝʣʦʤ ʧʦ ʤʠʥʝʨʘʣʴʥʦʤʫ ʩʦʩʪʘʚʫ ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʩʪʘʨʦʣʝʞʘʣʳʝ ʰʣʘʢʠ ʇʦʣʝʚʩʢʦʛʦ ʤʝ-

ʜʝʧʣʘʚʠʣʴʥʦʛʦ ʟʘʚʦʜʘ, ʟʘʚʝʨʰʠʚʰʝʛʦ ʨʘʙʦʪʫ ʚ 1930 ʛ., ʘʥʘʣʦʛʠʯʥʳ ʩʦʚʨʝʤʝʥʥʳʤ ʰʣʘʢʘʤ, ʦʪʣʠ-

ʯʘʷʩʴ, ʦʜʥʘʢʦ, ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʦʩʥʦʚʥʳʭ ʨʫʜʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

ʉʪʘʨʦʣʝʞʘʣʳʝ ʰʣʘʢʠ ʇʦʣʝʚʩʢʦʛʦ ʤʝʜʝʧʣʘʚʠʣʴʥʦʛʦ ʟʘʚʦʜʘ ʧʦʢʘ ʥʝ ʦʮʝʥʝʥʳ ʢʘʢ ʪʝʭʥʦ-

ʛʝʥʥʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ, ʦʜʥʘʢʦ ʧʦʩʣʝ ʚʦʟʤʦʞʥʦʡ ʠʭ ʧʦʩʪʘʥʦʚʢʠ ʥʘ ʢʘʜʘʩʪʨʦʚʳʡ ʫʯʝʪ ʠ ʨʝʚʠʟʠ-

ʦʥʥʦ-ʦʮʝʥʦʯʥʳʭ ʨʘʙʦʪ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʨʝʘʣʴʥʳʤ ʩʦʭʨʘʥʠʪʴ ʩʫʱʝʩʪʚʫʶʱʠʡ ʦʪʚʘʣ ʚ ʧʝʨʚʦʟʜʘʥ-

ʥʦʤ ʚʠʜʝ ʩ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʝʜʫʶʱʠʭ ʠʟʤʝʥʝʥʠʡ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʝʛʦ ʚʣʠʷʥʠʷ 

ʥʘ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ. 
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ʋɼʂ: 550.4; 550.8 

 

ʂʀʉʃʓʁ ɺʋʃʂɸʅʀɿʄ ʀ ʈɽɼʂʆʄɽʊɸʃʃʔʅʆɽ ʆʈʋɼɽʅɽʅʀɽ 

ʃɸʇʊʆʇɸʁʉʂʆʁ ʉɺʀʊʓ ʄɸʅʔʍɸʄɹʆɺʉʂʆɻʆ ɹʃʆʂɸ 
 

ʊʈʋʊʅɽɺ ɸ. ʂ. 

 

ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʨʝʜʢʠʝ ʤʝʪʘʣʣʳ ʦʧʨʝʜʝʣʷʶʪ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ ʩʪʨʘʥʳ. ʈʦʩʩʠʷ 

ʪʨʘʜʠʮʠʦʥʥʦ ʟʘʥʠʤʘʝʪ ʦʜʥʦ ʠʟ ʚʝʜʫʱʠʭ ʤʝʩʪ ʚ ʤʠʨʦʚʳʭ ʟʘʧʘʩʘʭ ʨʝʜʢʠʭ ʤʝʪʘʣʣʦʚ, ʦʜʥʘʢʦ ʥʠʟ-

ʢʦʝ ʢʘʯʝʩʪʚʦ ʠ ʚʳʩʦʢʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʩʳʨʴʷ ʪʨʝʙʫʝʪ ʧʦʠʩʢʦʚ ʥʦʚʳʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʦʙʲʝʢʪʦʚ.  

ʈʘʙʦʪʘʤʠ ʉʝʚʝʨʥʦʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʜʠʮʠʠ (ʉʅʀɻʕ) ʚʳ-

ʷʚʣʝʥʘ ʩʝʨʴʝʟʥʘʷ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʄʘʥʴʭʘʤʙʦʚʩʢʦʛʦ ʙʣʦʢʘ ʚ ʦʪʥʦʰʝʥʠʠ ʨʝʜʢʦʤʝʪʘʣʣʴʥʦʛʦ ʦʨʫʜʝ-

ʥʝʥʠʷ. ʕʪʦʪ ʙʣʦʢ ʨʘʩʧʦʣʦʞʝʥ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʃʷʧʠʥʩʢʦʛʦ ʘʥʪʠʢʣʠʥʦʨʠʷ. ʆʥ ʦʭʚʘʪʳʚʘʝʪ ʪʝʨʨʠʪʦ-

ʨʠʶ ʉʝʚʝʨʥʦʛʦ ʠ ʇʨʠʧʦʣʷʨʥʦʛʦ ʋʨʘʣʘ ʦʪ ʠʩʪʦʢʦʚ ʇʝʯʦʨʳ ʥʘ ʶʛʝ ʜʦ ʙʘʩʩʝʡʥʘ ʨ. ʄʘʥʴʠ ʥʘ ʩʝʚʝʨʝ ʠ 

ʧʨʦʪʷʛʠʚʘʝʪʩʷ ʚ ʤʝʨʠʜʠʦʥʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʧʦʯʪʠ ʥʘ 300 ʢʤ. ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʦ ʧʨʠʥʘʜʣʝʞʠʪ 

ʍʘʥʪʳïʄʘʥʩʠʡʩʢʦʤʫ ʘʚʪʦʥʦʤʥʦʤʫ ʦʢʨʫʛʫ ï ʖʛʨʝ ʠ ʦʪʯʘʩʪʠ ʈʝʩʧʫʙʣʠʢʝ ʂʦʤʠ [1]. 

ɺ ʧʨʝʜʝʣʘʭ ʄʘʥʴʭʘʤʙʦʚʩʢʦʛʦ ʙʣʦʢʘ ʰʠʨʦʢʦ ʨʘʟʚʠʪʳ ʚʫʣʢʘʥʦʛʝʥʥʳʝ ʧʦʨʦʜʳ ʢʠʩʣʦʛʦ 

ʩʦʩʪʘʚʘ: ʨʠʦʣʠʪʳ, ʨʠʦʜʘʮʠʪʳ, ʪʨʘʭʠʨʠʦʣʠʪʳ, ʱʝʣʦʯʥʳʝ ʨʠʦʣʠʪʳ. ʆʥʠ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʩʘʙʣʝʛʦʨ-

ʩʢʦʡ (RF3-V1sb) ʠ ʣʘʧʪʦʧʘʡʩʢʦʡ (V2-ɭ1lp1) ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʪʦʣʱʘʭ ʠ ʠʭ ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʠʭ 

ʢʦʤʧʣʝʢʩʘʭ [2,3].  

ʅʘʤʠ ʠʟʫʯʝʥ ʣʘʧʪʦʧʘʡʩʢʠʡ ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ, ʢʦʪʦʨʳʡ ʦʙʲʝʜʠʥʷʝʪ ʥʝʙʦʣʴ-

ʰʠʝ ʪʝʣʘ ʠ ʜʘʡʢʠ ʨʠʦʣʠʪʦʚ, ʪʨʘʭʠʨʠʦʣʠʪʦʚ ʠ ʪʨʘʭʠʨʠʦʜʘʮʠʪʦʚ. 

 ʇʝʪʨʦʭʠʤʠʯʝʩʢʠ ʧʦʨʦʜʳ ʢʦʤʧʣʝʢʩʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʰʠʨʦʢʠʤ ʨʘʟʙʨʦʩʦʤ ʩʫʤʤ ʥʘʪʨʠʷ 

ʠ ʢʘʣʠʷ (Na2O+K2O = 5,5-10,5 %), ʦʙʨʘʟʫʷ ʨʷʜ ʧʦʨʦʜ ʦʪ ʥʠʟʢʦ-ʱʝʣʦʯʥʳʭ ʨʠʦʜʘʮʠʪʦʚ ʜʦ  

ʱʝʣʦʯʥʳʭ ʧʘʥʪʝʨʝʣʣʠʪʦʚ ʠ ʢʦʤʝʥʜʠʪʦʚ. ɺʩʪʨʝʯʘʶʪʩʷ ʫʣʴʪʨʘʢʠʩʠʣʳʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʩ 

ʩʦʜʝʨʞʘʥʠʝʤ SiO2 ʜʦ 79,7 % (ʨʠʩ. 1). 

 

 
 

ʈʠʩ. 1. ʍʘʨʘʢʪʝʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʠʩʣʳʭ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʧʦʨʦʜ ʣʘʧʪʦʧʘʡʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ 

ʢʦʦʨʜʠʥʘʪʘʭ SiO2 - ×K2O + Na2O 

 

ʉʧʝʢʪʳ ʈɿʕ ʢʠʩʣʳʭ ʤʘʛʤʘʪʠʪʦʚ ʭʘʨʘʢʪʝʨʠʟʫʪʩʷ ʜʚʫʤʷ ʛʨʫʧʧʘʤʠ. ɺ ʧʝʨʚʦʡ ʛʨʫʧʧʝ 

ʣʘʥʪʦʥʦʠʜʳ ʠʤʝʶʪ V-ʦʙʨʘʟʥʫʶ ʬʦʨʤʫ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʪʨʝʥʜʦʤ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʳʷʚʣʷʝʪʩʷ 

ʜʝʬʠʮʠʪ ʪʷʞʝʣʳʭ ʵʣʝʤʝʥʪʦʚ ʥʘʜ ʣʝʛʢʠʤʠ (La/Yb = 2,4 ï 41,1). ɽʚʨʦʧʠʝʚʘʷ ʘʥʦʤʘʣʠʷ ʷʚʣʷʝʪʩʷ 

ʦʪʨʠʮʘʪʝʣʴʥʦʡ (Eu/Eu* = 0,04-0,85). ʉʦʜʝʨʞʘʥʠʝ ʣʘʥʪʦʥʦʠʜʦʚ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 98,6 ʛ/ʪ ʜʦ 1238 ʛ/ʪ.  
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ɺʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʦʙʲʝʜʠʥʝʥʳ ʩʧʝʢʪʨʳ, ʠʤʝʶʱʠʝ V-ʦʙʨʘʟʥʫʶ ʬʦʨʤʫ ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤ 

ʥʘʢʣʦʥʦʤ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʨʝʦʙʣʘʜʘʥʠʝ ʪʷʞʝʣʳʭ ʵʣʝʤʝʥʪʦʚ ʥʘʜ ʣʝʛʢʠʤʠ (La/Yb = 0,66 ï 

0,82). ɿʘʬʠʢʩʠʨʦʚʘʥʘ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʝʚʨʦʧʠʝʚʘʷ ʘʥʘʤʘʣʠʷ (Eu/Eu* = 0,29 ï 0,54). ʉʦʜʝʨʞʘʥʠʝ 

ʈɿʕ ʥʝʧʦʩʪʦʷʥʥʦ ʠ ʢʦʣʝʙʣʝʪʩʷ 45,6 ʛ/ʪ ʜʦ 347 ʛ/ʪ (ʨʠʩ. 2). 
 

 

 
 

ʈʠʩ. 2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʈɿʕ ʚ ʢʠʩʣʳʭ ʧʦʨʦʜʘʭ ʣʘʧʪʦʧʘʡʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ 

 

ɻʝʦʭʠʤʠʯʝʩʢʘʷ ʩʧʝʮʠʘʣʠʟʘʮʠʷ ʢʠʩʣʳʭ ʧʦʨʦʜ ʢʦʤʧʣʝʢʩʘ ʚʳʨʘʞʝʥʘ ʚ ʥʘʜʢʣʘʨʢʦʚʳʭ ʢʦ-

ʣʠʯʝʩʪʚʘʭ Zr, Nb, Cr, Sb, Hf, Bi, ʊʝ, Ir ʠ ʨʫʜʥʳʭ ʩʦʜʝʨʞʘʥʠʡ Ag ʧʨʠ ʜʝʬʠʮʠʪʝ Li, V, Sr, Cs, Pb, 

ʊa, ʊh. ʉʦʜʝʨʞʘʥʠʝ ʜʨʫʛʠʭ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʩʠʣʴʥʦ ʢʦʣʝʙʣʶʪʩʷ (ʨʠʩ. 3). 

 

 
 

ʈʠʩ. 3. ʉʧʘʡʜʝʨ-ʜʠʘʛʨʘʤʤʘ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʢʠʩʣʳʭ ʧʦʨʦʜ ʣʘʧʪʦʧʘʡʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ 

 

ʄʝʪʘʣʣʦʛʝʥʠʯʝʩʢʘʷ ʩʧʝʮʠʘʣʠʟʘʮʠʷ ʢʦʤʧʣʝʢʩʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʢʦʧʣʝʥʠʝʤ ʨʝʜʢʦʟʝʤʝʣʴ-

ʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʤ ʘʥʘʣʠʟʦʤ ʧʨʦʙ-ʧʨʦʪʦʣʦʯʝʢ ï ʥʘʣʠʯʠʝ 

ʢʦʣʫʤʙʠʪ-ʪʘʥʪʘʣʠʪʘ ʠ ʦʨʪʠʪʘ [2, 3].  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠ ʤʝʪʘʣʣʦʛʝʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʠ ʫʩʪʘʥʦʚʣʝʥʘ ʩʚʷʟʴ ʨʝʜ-

ʢʦʟʝʤʝʣʴʥʦʛʦ ʦʨʫʜʝʥʝʥʠʷ ʩ ʧʦʨʦʜʘʤʠ ʣʘʧʪʦʧʘʡʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʇʨʠ ʵʪʦʤ ʩʦʜʝʨʞʘʥʠʝ ʨʝʜʢʦ-

ʟʝʤʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʦʣʝʙʣʝʪʩʷ 45,6 ʜʦ 1238 ʛ/ʪ.  

 

 

ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 

1. ɼʫʰʠʥ ɺ.ɸ., ʄʘʢʘʨʦʚ ɸ.ɹ. ɻʝʦʣʦʛʠʷ ʠ ʧʦʣʝʟʥʳʝ ʠʩʢʦʧʘʝʤʳʝ ʋʨʘʣʘ ʠ ʉʠʙʠʨʠ. 
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2. ɼʫʰʠʥ ɺ.ɸ., ʉʝʨʜʶʢʦʚʘ ʆ.ʇ. ʠ ʜʨ. ʇʦʩ̫ʥʠʪʝʣʴʥʘʷ ʟʘʧʠʩʢʘ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ 

ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʤʘʩʰʪʘʙʘ 1:200 000. 2-ʝ ʠʟʜ. ʉʝʨʠʷ ʉʝʚʝʨʦ-

ʋʨʘʣʴʩʢʘʷ. ʃʠʩʪ P-40-ʍII  (ʛ. ʂʦʞʠʤ-ʀʟ). ʄ.: ʄʦʩʢʦʚʩʢʠʡ ʬʠʣʠʘʣ ʌɻɹʋ çɺʉɽɻɽʀè, 2017. 

3. ɼʫʰʠʥ ɺ.ɸ., ʉʝʨʜʶʢʦʚʘ ʆ.ʇ. ʠ ʜʨ. ʆʪʯʝʪ ʧʦ ʦʙʲʝʢʪʫ çɻɼʇ-200 ʣʠʩʪʘ P-40-VI 

(ʊʫʨʫʧʴʠʥʩʢʘʷ ʧʣʦʱʘʜʴ). ɽʢʘʪʝʨʠʥʙʫʨʛ, 2015. 

 

 

ʋɼʂ 552.3553.4 
 

ɻʀɼʈʆʊɽʈʄɸʃʔʅʓɽ ʀɿʄɽʅɽʅʀʗ ʇʆʈʆɼ ʀ ʇʈʆɾʀʃʂʆɺɸʗ 

ʄʀʅɽʈɸʃʀɿɸʎʀʗ ʇʈʆʗɺʃɽʅʀʗ ʍʆʊʆʈʏɸʅ 
 

ʂʈʓʃʆɺ ɻ. ɸ.  

ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

ʍʦʪʦʨʯʘʥʩʢʦʝ ʧʨʦʷʚʣʝʥʠʝ ʨʘʩʧʦʣʦʞʝʥʦ ʢ ʶʛʦ-ʟʘʧʘʜʫ ʦʪ ʍʘʢʘʥʜʞʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝ-

ʥʠʷ ʠ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜ ʦʪ ʧ. ʆʭʦʪʩʢ. ɺ ʩʪʨʫʢʪʫʨʥʦʤ ʦʪʥʦʰʝʥʠʠ ʦʥʦ ʧʨʠʫʨʦʯʝʥʦ ʢ ʢʘʣʴʜʝʨʦʚʠʜ-

ʥʦʡ ʩʪʨʫʢʪʫʨʝ, ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʚ ʫʟʣʝ ʧʝʨʝʩʝʯʝʥʠʷ ʘʢʪʠʚʥʳʭ ʨʘʟʣʦʤʦʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʠ 

ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʵʣʝʤʝʥʪʘʤʠ ʍʦʪʦʨʯʘʥ-ʉʝʣʝʤʜʞʠʥʩʢʦʡ ʠ 

ʂʝʪʘʥʜʠʥʩʢʦʡ ʜʠʟʲʶʥʢʪʠʚʥʳʭ ʩʠʩʪʝʤ. ʉʪʨʫʢʪʫʨʘ ʷʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜʥʦʡ ʦʙʣʘʩʪʴʶ ʤʝʞʜʫ ɻʳʨ-

ʙʳʢʘʥʩʢʠʤ ʚʘʣʦʦʙʨʘʟʥʳʤ (ʥʘ ʶʛʝ) ʠ ɺʝʨʭʥʝ-ʍʦʪʦʨʯʘʥʩʢʠʤ ʢʫʧʦʣʦʚʠʜʥʳʤ ʣʦʢʘʣʴʥʳʤʠ ʧʦʜʥʷ-

ʪʠʷʤʠ, ʦʩʣʦʞʥʷʶʱʠʤʠ ʦʩʥʦʚʥʫʶ ʩʪʨʫʢʪʫʨʫ ʨʘʡʦʥʘ ï ʍʦʪʦʨʯʘʥʩʢʫʶ ʚʧʘʜʠʥʫ [1]. ʉʪʨʘʪʠʬʠʮʠ-

ʨʫʶʱʠʝʩʷ ʦʪʣʦʞʝʥʠʷ ʨʘʡʦʥʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʝʣʦʚʳʤʠ ʠ ʧʘʣʝʦʛʝʥʦʚʳʤʠ ʚʫʣʢʘʥʦʛʝʥʥʳʤʠ ʦʙʨʘ-

ʟʦʚʘʥʠʷʤʠ. ɺʫʣʢʘʥʠʪʳ ʩʣʘʛʘʶʪ ʜʦ 85-90% ʧʣʦʱʘʜʠ. ʅʘʠʙʦʣʝʝ ʜʨʝʚʥʠʝ ʧʦʨʦʜʳ ʫʯʘʩʪʢʘ - ʧʦ-

ʢʨʦʚʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʘʤʢʠʥʩʢʦʡ ʩʚʠʪʳ (ʂ2am), ʩʣʦʞʝʥʦʡ ʨʠʦʜʘʮʠʪʘʤʠ ʠ ʠʭ ʪʫʬʘʤʠ. ʍʝʪʘʥʠʥ-

ʩʢʘʷ ʩʚʠʪʘ (K2ht) ï ʪʫʬʳ ʘʥʜʝʟʠʪʦʚ ʩ ʛʦʨʠʟʦʥʪʘʤʠ ʧʦʨʬʠʨʦʚʳʭ ʘʥʜʝʟʠʪʦʚ. ʋʨʘʢʩʢʘʷ ʩʚʠʪʘ (ʂ2ur) 

ï ʛʦʨʠʟʦʥʪʳ ʜʘʮʠʪʦʚ, ʠʭ ʠʛʥʠʤʙʨʠʪʦʚ, ʘʥʜʝʟʠʜʘʮʠʪʦʚ ʠ ʪʫʬʦʚ. ɺʝʨʭʥʝʤʝʣʦʚʳʝ ʧʦʢʨʦʚʥʳʝ ʦʙ-

ʨʘʟʦʚʘʥʠʷ ʫʯʘʩʪʢʘ ʧʨʦʨʚʘʥʳ ʤʝʣʢʠʤʠ ʰʪʦʢʦʦʙʨʘʟʥʳʤʠ ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʠʤʠ ʠʥʪʨʫʟʠʷʤʠ ʠ ʜʘʡ-

ʢʘʤʠ ʨʠʦʣʠʪʦʚ, ʨʠʦʜʘʮʠʪʦʚ, ʙʘʟʘʣʴʪʦʚ, ʜʦʣʝʨʠʪʦʚ ʠ ʘʥʜʝʟʠʪʦʚ ʧʦʟʜʥʝʤʝʣʦʚʦʛʦ ʠ ʧʘʣʝʦʛʝʥʦʚʦʛʦ 

ʚʦʟʨʘʩʪʘ.  

ɿʘʜʘʯʝʡ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʩʦʩʪʘʚʘ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ, ʠ ʤʝ-

ʪʘʤʦʨʬʠʯʝʩʢʦʡ ʠ ʧʨʦʞʠʣʢʦʚʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʫʯʘʩʪʢʘ.  

ʈʘʥʝʝ ʚ ʧʨʝʜʝʣʘʭ ʪʝʨʨʠʪʦʨʠʠ ʚʳʜʝʣʷʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʦ-

ʨʦʜ: ʨʝʛʠʦʥʘʣʴʥʘʷ ʧʨʦʧʠʣʠʪʠʟʘʮʠʷ ʠ ʘʨʛʠʣʣʠʟʘʮʠʷ, ʦʢʚʘʨʮʝʚʘʥʠʝ ʠ ʩʫʣʴʬʠʜʠʟʘʮʠʷ, ʮʝʦʣʠʪʠʟʘ-

ʮʠʷ [2]. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʧʨʝʜʝʣʘʭ ʫʯʘʩʪʢʘ ʚʳʷʚʣʝʥʳ ʧʨʦʮʝʩʩʳ ʧʨʦʧʠʣʠ-

ʪʠʟʘʮʠʠ ʠ ʘʨʛʠʣʣʠʟʘʮʠʠ. ʇʨʦʧʠʣʠʪʠʟʘʮʠʠ ʧʦʜʚʝʨʞʝʥʳ ʚʫʣʢʘʥʠʯʝʩʢʠʝ ʧʦʨʦʜʳ ʩʨʝʜʥʝʛʦ ʩʦʩʪʘ-

ʚʘ. ʇʨʠ ʵʪʦʤ ʠʟʤʝʥʝʥʠʷʤ ʧʦʜʚʝʨʛʘʶʪʩʷ ʧʣʘʛʠʦʢʣʘʟʳ, ʢʦʪʦʨʳʝ ʟʘʤʝʱʘʶʪʩʷ ʩʝʨʠʮʠʪʦʤ ʠ ʭʣʦʨʠ-

ʪʦʤ. ʅʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʧʨʦʧʠʣʠʪʠʟʘʮʠʠ ʧʦʜʚʝʨʞʝʥʳ ʜʦʣʝʨʠʪʳ. ɺ ʘʥʜʝʟʠʪʘʭ ʨʘʟʚʠʪʳ ʘʛʨʝ-

ʛʘʪʳ ʩʝʨʠʮʠʪʘ, ʭʣʦʨʠʪʘ, ʩʝʨʧʝʥʪʠʥʘ (ʘʥʪʠʛʦʨʠʪ), ʚ ʜʘʮʠʪʘʭ ʪʘʢʞʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʤʝʣʢʦʟʝʨʥʠ-

ʩʪʳʝ ʘʛʨʝʛʘʪʳ ʘʣʴʙʠʪ-ʭʣʦʨʠʪʦʚʦʛʦ ʩʦʩʪʘʚʘ, ʩʦʜʝʨʞʘʱʠʝ ʨʫʜʥʳʡ ʤʠʥʝʨʘʣ. ɺ ʤʝʥʴʰʝʡ ʤʝʨʝ ʧʨʦ-

ʷʚʣʷʶʪʩʷ ʧʨʦʮʝʩʩʳ ʘʨʛʠʣʣʠʟʘʮʠʠ, ʧʨʠ ʵʪʦʤʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʵʧʠʜʦʪ-ʭʣʦʨʠʪʦʚʦʛʦ ʩʦʩʪʘʚʘ ʟʘʤʝ-

ʱʘʝʪʩʷ ʛʣʠʥʠʩʪʳʤ ʤʠʥʝʨʘʣʦʤ ʠ ʢʚʘʨʮʝʤ. 

ɾʠʣʴʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʢʚʘʨʮ-ʢʘʨʙʦʥʘʪʥʳʤʠ, ʘʜʫʣʷʨ-

ʢʚʘʨʮ-ʢʘʨʙʦʥʘʪʥʳʤʠ, ʩʫʣʴʬʠʜʥʦ-ʢʚʘʨʮʝʚʳʤʠ ʠ ʮʝʦʣʠʪ-ʢʚʘʨʮ-ʢʘʨʙʦʥʘʪʥʳʤʠ ʞʠʣʘʤʠ ʠ ʧʨʦ-

ʞʠʣʢʘʤʠ. ɾʠʣʳ ʢʚʘʨʮ-ʢʘʨʙʦʥʘʪʥʦʛʦ ʩʦʩʪʘʚʘ ʠʤʝʶʪ ʤʦʱʥʦʩʪʴ ʦʪ 30 ʩʤ ʜʦ 1 ʤ, ʚʩʪʨʝʯʝʥʳ ʢʘʢ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʘʨʙʦʥʘʪʥʳʝ (ʢʘʨʙʦʥʘʪ ʧʨʝʜʩʪʘʚʣʝʥ ʢʘʣʴʮʠʪʦʤ), ʪʘʢ ʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʢʚʘʨʮʝʚʦʛʦ ʩʦʩʪʘʚʘ ʩ ʘʛʘʪʦʤ. ɺ ʘʨʛʠʣʣʠʟʠʪʘʭ ʥʘʙʣʶʜʘʝʪʩʷ ʢʘʨʙʦʥʘʪʥʳʡ ʧʨʦʞʠʣʦʢ ʩ ʵʧʠʜʦʪʦʤ ʠ 

ʭʣʦʨʠʪʦʤ, ʠʤʝʶʱʠʡ ʤʦʱʥʦʩʪʴ ʙʦʣʝʝ 2 ʤʤ, ʢʦʪʦʨʳʡ ʥʝʩʝʪ ʚ ʩʝʙʝ ʧʠʨʠʪ (ʜʦ 1 ʤʤ). ɾʠʣʳ ʢʘʨʙʦ-

ʥʘʪ-ʮʝʦʣʠʪʦʚʦʛʦ ʩʦʩʪʘʚʘ, ʚʩʪʨʝʯʝʥʳ ʚ ʘʥʜʝʟʠʪʘʭ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʢ ʰʘʙʘʟʠʪʦʤ (ʚʠʟʫʘʣʴʥʦʝ 

ʦʧʨʝʜʝʣʝʥʠʝ) ʩ ʢʘʣʴʮʠʪʦʚʳʤ çʷʜʨʦʤè ʤʦʱʥʦʩʪʴʶ ʙʦʣʝʝ 4 ʩʤ, ʪʘʢ ʠ ʣʦʤʦʥʪʠʪʦʤ ï ʤʦʱʥʦʩʪʴ ʜʦ 

1 ʩʤ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʚʳʷʚʣʝʥʳ ʧʦʚʳʰʝʥʥʳʝ ʩʦʜʝʨʞʘʥʠʷ (ʧʦ ʦʪʥʦʰʝ-

ʥʠʶ ʢ ʢʣʘʨʢʫ): ʩʝʨʝʙʨʘ ʚ ʢʚʘʨʮ-ʢʘʨʙʦʥʘʪʥʳʭ ʧʨʦʞʠʣʢʘʭ (ʜʦ 11 ʛ/ʪ) ʠ ʩʚʠʥʮʘ ʚʦ ʚʩʝʭ ʧʦʨʦʜʘʭ 

ʢʨʦʤʝ ʜʦʨʝʣʠʪʦʚ, ʢʚʘʨʮ-ʢʘʨʙʦʥʘʪʥʳʭ ʠ ʠ ʢʚʘʮ-ʢʘʨʙʦʥʘʪ-ʮʝʦʣʠʪʦʚʳʭ ʧʨʦʞʠʣʢʦʚ (ʜʦ 99 ʛ/ʪ). ʊʘ-

ʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʧʨʝʜʝʣʘʭ ʧʨʦʷʚʣʝʥʠʷ ʚʳʷʚʣʝʥʳ ʤʝʪʘʩʦʤʘʪʠʪʳ ʧʨʦʧʠʣʠʪʦʚʦʡ ʠ ʘʨʛʠʣʣʠʟʠʪʦʚʦʡ 
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ʬʦʨʤʘʮʠʠ. ɹʦʣʝʝ ʧʦʟʜʥʝʡ ʷʚʣʷʝʪʩʷ ʧʨʦʞʠʣʢʦʚʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʢʚʘʨʮ-

ʢʘʨʙʦʥʘʪʥʳʤʠ ʠ ʢʚʘʨʮ-ʢʘʨʙʦʥʘʪ-ʮʝʦʣʠʪʦʚʳʤʠ ʧʨʦʞʠʣʢʘʤʠ, ʚʳʷʚʣʝʥʦ ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ 

Ag ʠ Pb, ʧʨʠʫʨʦʯʝʥʥʳʭ ʢʘʢ ʢ ʤʝʪʘʩʦʤʘʪʠʪʘʤ, ʪʘʢ ʠ ʢ ʢʚʘʨʮ-ʢʘʨʙʦʥʘʪʥʳʤ ʧʨʦʞʠʣʢʘʤ. 
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ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

ɹʘʣʪʳʤʩʢʠʡ ʤʘʩʩʠʚ (D2-3) ʠʤʝʝʪ ʨʘʟʤʝʨʳ ʧʦ ʜʣʠʥʥʦʡ ʦʩʠ 16 ʢʤ, ʰʠʨʠʥʫ 4,2 ʢʤ, 

ʘʢʤʦʣʠʪʦʦʙʨʘʟʥʫʶ ʬʦʨʤʫ. ʉʫʜʷ ʧʦ ʛʝʦʬʠʟʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, ʦʥ ʧʦʛʨʫʞʘʝʪʩʷ ʥʘ ʛʣʫʙʠʥʫ 3,5ï4 

ʢʤ. ʂʦʥʪʘʢʪʳ ʤʘʩʩʠʚʘ ï ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʥʪʨʫʟʠʚʥʳʝ, ʦʩʣʦʞʥʝʥʥʳʝ ʤʝʩʪʘʤʠ ʨʘʟʨʳʚʥʦʡ 

ʪʝʢʪʦʥʠʢʦʡ. ɺʤʝʱʘʶʱʠʝ ʧʦʨʦʜʳ ʥʘ ʢʦʥʪʘʢʪʝ ʦʨʦʛʦʚʠʢʦʚʘʥʳ; ʚ ʥʠʭ ʥʘʙʣʶʜʘʶʪʩʷ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʜʘʡʢʦʦʙʨʘʟʥʳʝ ʘʧʦʬʠʟʳ ʛʘʙʙʨʦ. ʄʘʩʩʠʚ ʨʘʟʙʠʪ ʥʘ ʜʚʘ ʙʣʦʢʘ: ʶʞʥʳʡ ʙʣʦʢ 

ʩʣʦʞʝʥ ʩʨʝʜʥʝ-ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʤʠ ʤʘʩʩʠʚʥʳʤʠ ʛʘʙʙʨʦ, ʛʘʙʙʨʦʜʠʦʨʠʪʘʤʠ ʠ ʥʝʙʦʣʴʰʠʤʠ ʪʝʣʘʤʠ 

ʧʠʨʦʢʩʝʥʠʪʦʚ, ʩʝʚʝʨʥʳʡ ï ʛʘʙʙʨʦ ʪʘʢʩʠʪʦʚʦʛʦ ʦʙʣʠʢʘ. ɺ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʤʘʩʩʠʚʘ ʛʘʙʙʨʦʠʜʳ 

ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ, ʤʝʣʘʥʦʢʨʘʪʦʚʳʝ, ʦʙʦʛʘʱʝʥʥʳʝ ʤʘʛʥʝʪʠʪʦʤ [1]. ɾʠʣʴʥʘʷ ʬʘʟʘ, ʩʚʷʟʘʥʥʘʷ ʩ 

ʧʦʨʦʜʘʤʠ ʛʣʘʚʥʦʡ (ʛʘʙʙʨʦʚʦʡ) ʬʘʟʳ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʝʜʢʠʤʠ ʜʘʡʢʘʤʠ ʛʘʙʙʨʦ-ʧʦʨʬʠʨʠʪʦʚ ʠ 

ʛʘʙʙʨʦ-ʧʝʛʤʘʪʠʪʦʚ. ʇʨʦʠʟʚʦʜʥʳʝ ʚʪʦʨʦʡ ʬʘʟʳ ʩʣʘʛʘʶʪ ʨʝʜʢʠʝ ʠ ʥʝʙʦʣʴʰʠʝ ʧʦ ʨʘʟʤʝʨʘʤ (ʜʦ 

0,5ï0,75 ʢʤ2) ʜʘʡʢʦʦʙʨʘʟʥʳʝ ʪʝʣʘ ʜʠʦʨʠʪʦʚ, ʣʦʢʘʣʠʟʦʚʘʥʥʳʝ ʚ ʟʦʥʝ ʚʦʩʪʦʯʥʦʛʦ ʢʦʥʪʘʢʪʘ. 

ʇʣʘʛʠʦʛʨʘʥʠʪʳ ʟʘʢʣʶʯʠʪʝʣʴʥʦʡ ʬʘʟʳ ʨʘʟʚʠʪʳ ʫ ʩʝʚʝʨʥʦʛʦ ʦʢʦʥʯʘʥʠʷ ʤʘʩʩʠʚʘ ʠ ʩʣʘʛʘʶʪ ʛʨʫʧʧʫ 

ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʪʝʣ ʚ ʚʠʜʝ ʥʝʧʨʘʚʠʣʴʥʦʡ ʢʘʡʤʳ ʚ ʝʛʦ ʟʘʧʘʜʥʦʤ ʠ ʩʝʚʝʨʥʦʤ ʵʢʟʦʢʦʥʪʘʢʪʘʭ. 

ɼʘʡʢʠ III ʬʘʟʳ, ʬʠʥʘʣʴʥʳʝ ʜʣʷ ʢʦʤʧʣʝʢʩʘ ʚ ʮʝʣʦʤ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʣʘʛʠʦʛʨʘʥʠʪ-ʧʦʨʬʠʨʘʤʠ, 

ʧʣʘʛʠʦʘʧʣʠʪʘʤʠ, ʢʦʪʦʨʳʝ ʩʝʢʫʪ ʢʘʢ ʛʘʙʙʨʦ, ʪʘʢ ʠ ʚʤʝʱʘʶʱʠʝ ʠʭ ʧʦʨʦʜʳ.  

ɺ ʧʨʝʜʝʣʘʭ ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛʘ ʚ ʨʘʡʦʥʝ ʙʳʚʰʝʛʦ ʎʝʥʪʨʘʣʴʥʦʛʦ ʨʳʥʢʘ ʙʳʣʠ ʚʩʢʨʳʪʳ ʛʘʙʙʨʦ 

ʙʘʣʪʳʤʩʢʦʛʦ ʤʘʩʩʠʚʘ ʩ ʦʙʠʣʴʥʦʡ ʚʢʨʘʧʣʝʥʥʦʩʪʴʶ ʧʠʨʠʪʘ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʧʦʨʦʜʳ ʙʳʣʠ ʠʟʛʦʪʦʚʣʝʥʳ ʧʨʦʟʨʘʯʥʳʝ ʰʣʠʬʳ ʠ ʚʳʧʦʣʥʝʥ 

ʩʧʝʢʪʨʘʣʴʥʳʡ ʘʥʘʣʠʟ. ɺ ʰʣʠʬʘʭ ʥʘʙʣʶʜʘʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʝ ʠʟʤʝʥʝʥʠʝ ʤʠʥʝʨʘʣʦʚ ʧʝʨʚʠʯʥʦʡ 

ʧʦʨʦʜʳ. ʇʝʨʚʠʯʥʘʷ ʛʘʙʙʨʦʚʘʷ ʪʝʢʩʪʫʨʘ ʧʦʨʦʜʳ ʧʨʠ ʵʪʦʤ ʥʝ ʩʦʭʨʘʥʷʝʪʩʷ. ʇʨʠʩʫʪʩʪʚʫʶʪ 

ʥʝʙʦʣʴʰʠʝ ʪʨʝʱʠʥʳ, ʧʨʠʯʝʤ, ʤʠʥʝʨʘʣʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʛʨʘʥʠʮʝ ʵʪʠʭ ʪʨʝʱʠʥ, ʦʢʨʘʰʝʥʳ ʚ 

ʙʫʨʳʝ ʮʚʝʪʘ, ʚʩʣʝʜʩʪʚʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʛʠʜʨʦʦʢʠʩʣʦʚ ʞʝʣʝʟʘ.  

ʇʝʨʚʠʯʥʳʝ ʤʠʥʝʨʘʣʳ ʛʘʙʙʨʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʠʣʴʥʦ ʠʟʤʝʥʝʥʥʳʤʠ ʧʣʘʛʠʦʢʣʘʟʦʤ ʠ 

ʘʤʬʠʙʦʣʦʤ. ʇʣʘʛʠʦʢʣʘʟ ʠ ʧʠʨʦʢʩʝʥ ʟʘʤʝʱʝʥʳ ʘʣʴʙʠʪʦʤ, ʭʣʦʨʠʪʦʤ, ʘʢʪʠʥʦʣʠʪʦʤ, ʵʧʠʜʦʪʦʤ, 

ʢʚʘʨʮʝʤ ʩ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʝʤ ʚ ʥʠʭ ʧʠʨʠʪʘ.  

ʇʣʘʛʠʦʢʣʘʟ ʠʥʪʝʥʩʠʚʥʦ ʩʦʩʩʶʨʠʪʠʟʠʨʦʚʘʥ, ʟʘʤʝʱʝʥ ʩʝʨʠʮʠʪʦʤ, ʵʧʠʜʦʪʦʤ, ʧʨʠʯʝʤ ʵʪʦʪ 

ʧʨʦʮʝʩʩ ʨʘʟʚʠʚʘʝʪ ʙʦʣʴʰʝ ʚ ʮʝʥʪʨʝ ʟʝʨʥʘ, ʘ ʧʦ ʧʝʨʠʬʝʨʠʠ ʧʣʘʛʠʦʢʣʘʟ ʟʘʤʝʱʘʝʪʩʷ ʘʣʴʙʠʪʦʤ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʟʝʨʝʥ ʠʤʝʶʪ ʥʝʯʝʪʢʠʝ ʛʨʘʥʠʮʳ.  

ɸʢʪʠʥʦʣʠʪ ʧʨʝʜʩʪʘʚʣʝʥ ʠʛʦʣʴʯʘʪʳʤʠ ʢʨʠʩʪʘʣʣʘʤʠ, ʨʘʟʤʝʨʦʤ 0,2ʭ0,05 ʤʤ ʠ ʤʝʥʴʰʝ, 

ʭʘʨʘʢʪʝʨʝʥ ʧʣʝʦʭʨʦʠʟʤ ʦʪ ʙʝʩʮʚʝʪʥʦʛʦ ʜʦ ʩʣʘʙʦ-ʟʝʣʝʥʦʚʘʪʦʛʦ. ʅʘʠʚʳʩʰʘʷ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʘʷ 

ʦʢʨʘʩʢʘ ʩʚʝʪʣʦ-ʦʨʘʥʞʝʚʘʷ I-ʛʦ ʧʦʨʷʜʢʘ, ȹå0,015.  
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ʕʧʠʜʦʪ ʦʙʨʘʟʫʝʪ ʚ ʦʩʥʦʚʥʦʤ ʟʝʨʥʠʩʪʳʝ ʩʢʦʧʣʝʥʠʷ, ʥʦ ʚʩʪʨʝʯʘʶʪʩʷ ʠ ʦʪʜʝʣʴʥʳʝ ʟʝʨʥʘ 

ʥʝʙʦʣʴʰʠʭ ʨʘʟʤʝʨʦʚ (ʥʝ ʙʦʣʝʝ 0,1 ʤʤ). ɺ ʛʘʙʙʨʦ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʘʩʩʦʮʠʘʮʠʠ ʩ ʧʠʨʠʪʦʤ, ʠʥʦʛʜʘ 

ʦʙʨʘʟʫʷ ʚʦʢʨʫʛ ʥʝʛʦ ʪʦʥʢʫʶ ʢʘʡʤʫ, ʭʣʦʨʠʪʦʤ. ʇʣʝʦʭʨʦʠʟʤ ʵʧʠʜʦʪʘ ʦʪ ʙʝʩʮʚʝʪʥʦʛʦ ʜʦ 

ʩʣʘʙʦʞʝʣʪʦʛʦ, ʥʘʠʚʳʩʰʘʷ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʘʷ ʦʢʨʘʩʢʘ ʨʦʟʦʚʘʷ II-ʛʦ ʧʦʨʷʜʢʘ, ȹå0,035.  

ʍʣʦʨʠʪ ʦʙʨʘʟʫʝʪ ʩʢʦʧʣʝʥʠʝ ʤʝʣʢʠʭ ʯʝʰʫʝʢ, ʨʘʟʤʝʨʦʤ ʤʝʥʴʰʝ 0,05 ʤʤ. ʆʢʨʘʩʢʘ ʤʠʥʝʨʘʣʘ 

ʩʣʘʙʦʟʝʣʝʥʦʚʘʪʘʷ, ʥʝ ʧʣʝʦʭʨʦʠʨʫʝʪ. ɺ ʩʢʨʝʱʝʥʥʳʭ ʥʠʢʦʣʷʭ ʭʣʦʨʠʪ ʠʤʝʝʪ ʩʝʨʳʝ 

ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʝ ʦʢʨʘʩʢʠ, ʠʥʦʛʜʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʠʟʦʪʨʦʧʥʦʩʪʴ. ʊʘʢʞʝ ʥʘʙʣʶʜʘʝʪʩʷ 

ʦʢʚʘʨʮʝʚʘʥʠʝ, ʧʨʦʷʚʣʝʥʥʦʝ ʚ ʧʦʷʚʣʝʥʠʠ ʩʢʦʧʣʝʥʠʡ ʙʣʠʟʠʟʦʤʝʪʨʠʯʥʳʭ ʟʝʨʝʥ ʢʚʘʨʮʘ. ʈʝʞʝ 

ʚʩʪʨʝʯʘʶʪʩʷ ʟʝʨʥʘ ʘʤʬʠʙʦʣʘ, ʨʘʟʤʝʨʦʤ 0,2 ʭ 0,1 ʤʤ ʩʦ ʩʧʘʡʥʦʩʪʴʶ ʚ ʜʚʫʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʠ 

ʩʠʤʤʝʪʨʠʯʥʳʤ ʫʛʘʩʘʥʠʝʤ, ʘ ʪʘʢʞʝ ʩʦ ʩʧʘʡʥʦʩʪʴʶ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠ ʫʛʣʘʤ ʫʛʘʩʘʥʠʝ ʦʢʦʣʦ 

16-18Á. ɺ ʧʘʨʘʣʣʝʣʴʥʳʭ ʥʠʢʦʣʷʭ ʟʘʤʝʪʝʥ ʩʣʘʙʳʡ ʧʣʝʦʭʨʦʠʟʤ ʦʪ ʙʝʩʮʚʝʪʥʦʛʦ ʜʦ ʩʚʝʪʣʦ-ʞʸʣʪʦʛʦ, 

ʚ ʩʢʨʝʱʝʥʥʳʭ ï ʥʘʠʚʳʩʰʘʷ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʘʷ ʦʢʨʘʩʢʘ ʩʠʥʷʷ II-ʛʦ ʧʦʨʷʜʢʘ, ȹå0,022.  

ʇʠʨʠʪ ʬʠʢʩʠʨʫʝʪʩʷ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʳʭ ʟʝʨʝʥ ʥʝʧʨʘʚʠʣʴʥʦʡ, ʙʣʠʟʢʦʡ ʢ ʠʟʦʤʝʪʨʠʯʥʦʡ 

ʬʦʨʤʝ. ʇʨʝʦʙʣʘʜʘʶʱʠʡ ʨʘʟʤʝʨ ʟʝʨʝʥ 0,1 ʭ 0,1 ʤʤ, 0,1 ʭ 0,2 ʤʤ. ʏʘʩʪʦ ʚʦʢʨʫʛ ʧʠʨʠʪʘ ʦʙʨʘʟʫʝʪʩʷ 

ʪʦʥʢʘʷ ʢʘʡʤʘ ʛʠʜʨʦʦʢʩʠʜʦʚ ʞʝʣʝʟʘ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʠʥʝʨʘʣʦʛʦ-ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʤʠʥʝʨʘʣʴʥʘʷ ʘʩʩʦʮʠʘʮʠʷ, ʚ ʮʝʣʦʤ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʦʧʠʣʠʪʦʚʦʡ. 

ʉʦʛʣʘʩʥʦ ʆ. ʅ. ɻʨʷʟʥʦʚʫ ʠ ʜʨ. [2-6] ʧʨʦʧʠʣʠʪʠʟʘʮʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʝʩʴʤʘ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʪʠʧ ʟʝʣʝʥʦʢʘʤʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʠ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ. ʆʥʘ ʯʘʩʪʦ ʥʦʩʠʪ ʧʣʦʱʘʜʥʦʡ ʭʘʨʘʢʪʝʨ, ʦʭʚʘʪʳʚʘʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʧʦʨʦʜʳ ʩʨʝʜʥʝʛʦ ʠ ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʦʚ ʚʫʣʢʘʥʦʛʝʥʥʳʭ ʬʦʨʤʘʮʠʡ ʠ ʚʫʣʢʘʥʦ-ʧʣʫʪʦʥʠʯʝʩʢʠʭ 

ʘʩʩʦʮʠʘʮʠʡ, ʧʨʦʷʚʣʷʷʩʴ ʚ ʢʦʥʮʝ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʮʠʢʣʦʚ ʚʩʣʝʜ ʟʘ ʚʥʝʜʨʝʥʠʝʤ ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʠʭ ʠ 

ʛʠʧʘʙʠʩʩʘʣʴʥʳʭ ʠʥʪʨʫʟʠʚʦʚ.  

ʆʧʨʝʜʝʣʝʥʠʝ ʵʣʝʤʝʥʪʦʚ-ʧʨʠʤʝʩʝʡ ʚ ʧʨʦʧʠʣʠʪʠʟʠʨʦʚʘʥʥʦʤ ʛʘʙʙʨʦ ʧʨʦʚʝʜʝʥʦ ʚ 

ʣʘʙʦʨʘʪʦʨʠʠ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʋɻɻʋ, ʩʨʘʚʥʝʥʠʝ ʚʳʧʦʣʥʝʥʦ ʩʦ ʩʨʝʜʥʠʤʠ ʩʦʜʝʨʞʘʥʠʷʤʠ 

ʵʣʝʤʝʥʪʦʚ ʚ ʦʩʥʦʚʥʳʭ ʧʦʨʦʜʘʭ. ɼʣʷ ʛʘʙʙʨʦ ʭʘʨʘʢʪʝʨʥʳ ʧʦʚʳʰʝʥʥʳʝ ʢʣʘʨʢʠ ʢʦʥʮʝʥʪʨʘʮʠʡ: 

ʤʝʜʴ (206,3 ʛ/ʪ ï 2,29), ʩʚʠʥʝʮ (35 ʛ/ʪ ï 5,83), ʦʣʦʚʦ (6,4 ʛ/ʪ ï 3,2), ʤʳʰʴʷʢ (13,3 ʛ/ʪ ï 6,65), 

ʩʝʨʝʙʨʦ (0,25 ʛ/ʪ ï 2,5), ʤʦʣʠʙʜʝʥ (6,7 ʛ/ʪ ï 5,15), ʙʝʨʠʣʣʠʡ (1,1 ʛ/ʪ ï 2,75), ʩʪʨʦʥʮʠʡ (607 ʛ/ʪ ï 

1,32), ʚʠʩʤʫʪ (0,1 ʛ/ʪ ï 2), ʩʝʣʝʥ 947 ʛ/ʪ ï 361,54), ʚʦʣʴʬʨʘʤ (23 ʛ/ʪ ï 23), ʩʫʨʴʤʘ (9,7 ʛ/ʪ ï 27,71), 

ʟʦʣʦʪʦ (0,035 ʛ/ʪ ï 8,83). ɼʘʥʥʳʝ ʧʦʚʳʰʝʥʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʦ ʛʝʦʭʠʤʠʯʝʩʢʦʤʫ ʩʧʝʢʪʨʫ ʚ 

ʦʩʥʦʚʥʦʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʨʦʧʠʣʠʪʦʚʦʡ ʬʦʨʤʘʮʠʠ, ʯʘʩʪʴ ʵʣʝʤʝʥʪʦʚ (Mo, Sn, Be, W), ʚʝʨʦʷʪʥʦ 

ʦʙʫʩʣʦʚʣʝʥʳ ʚʣʠʷʥʠʝʤ ʛʨʘʥʠʪʦʠʜʦʚ ʟʘʚʝʨʰʘʶʱʝʡ III ʬʘʟʳ ʙʘʣʪʳʤʩʢʦʛʦ ʤʘʩʩʠʚʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʛʘʙʙʨʦ ɹʳʣʪʳʤʩʢʦʛʦ 

ʤʘʩʩʠʚʘ ʧʦʜʚʝʨʛʣʦʩʴ ʧʨʦʮʝʩʩʫ ʧʨʦʧʠʣʠʪʠʟʘʮʠʠ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʛʦ ʧʝʨʚʠʯʥʳʝ ʤʠʥʝʨʘʣʳ ʙʳʣʠ 

ʩʠʣʴʥʦ ʠʟʤʝʥʝʥʳ, ʘ ʩʦʜʝʨʞʘʥʠʷ ʵʣʝʤʝʥʪʦʚ-ʧʨʠʤʝʩʝʡ ʚʦʟʨʦʩʣʠ. ʄʝʪʘʩʦʤʘʪʠʪʳ ʧʨʦʧʠʣʠʪʦʚʦʡ 

ʬʦʨʤʘʮʠʠ ʦʙʳʯʥʦ ʥʝ ʥʝʩʫʪ ʢʘʢʦʛʦ-ʣʠʙʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʦʨʫʜʝʥʝʥʠʷ, ʷʚʣʷʶʪʩʷ 

ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʤʠ ʧʣʦʱʘʜʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʝʟʫʣʴʪʘʪʫ ʚʳʧʦʣʥʝʥʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ.   
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ɺɽʑɽʉʊɺɽʅʅʓʁ ʉʆʉʊɸɺ ɻʋʉɽɺʆɻʆʈʉʂʆɻʆ ʄɽʉʊʆʈʆɾɼɽʅʀʗ 

ʀ ɽɻʆ ɺʃʀʗʅʀɽ ʅɸ ʊɽʍʅʆʃʆɻʀʏɽʉʂʀɽ ʉɺʆʁʉʊɺɸ ʈʋɼ 
 

ɺʆʃʆɼʀʅɸ ʖ. ɺ.  

 

ɸʆ ɽɺʈɸɿ ʂɻʆʂ 
 

ʂʘʯʢʘʥʘʨʩʢʠʡ ʛʦʨʥʦ-ʦʙʦʛʘʪʠʪʝʣʴʥʳʡ ʢʦʤʙʠʥʘʪ ʨʘʟʨʘʙʘʪʳʚʘʝʪ ɻʫʩʝʚʦʛʦʨʩʢʦʝ ʤʝʩʪʦ-

ʨʦʞʜʝʥʠʝ ʪʠʪʘʥʦʤʘʛʥʝʪʠʪʦʚʳʭ ʤʘʣʦʪʠʪʘʥʠʩʪʳʭ ʚʘʥʘʜʠʡʩʦʜʝʨʞʘʱʠʭ ʨʫʜ, ʣʦʢʘʣʠʟʦʚʘʥʥʦʝ ʚ 

ʧʨʝʜʝʣʘʭ ʦʜʥʦʠʤʝʥʥʦʛʦ ʧʠʨʦʢʩʝʥʠʪʦʚʦʛʦ ʤʘʩʩʠʚʘ [1], ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʨʫʪʦʧʘʜʘ-

ʶʱʝʝ ʤʝʨʠʜʠʦʥʘʣʴʥʦ ʚʳʪʷʥʫʪʦʝ ʠʥʪʨʫʟʠʚʥʦʝ ʪʝʣʦ.  

ʈʫʜʳ ɻʫʩʝʚʦʛʦʨʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʪʝʩʥʦʝ ʩʨʘʩʪʘʥʠʝ ʤʠʥʝʨʘʣʦʚ, 

ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʫʣʴʪʨʘʦʩʥʦʚʥʦʡ ʤʘʛʤʳ ʠ ʧʦʩʣʝʜʫʶʱʠʭ ʤʝʪʘʩʦ-

ʤʘʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʈʫʜʥʳʝ ʤʠʥʝʨʘʣʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʘʛʥʝʪʠʪʦʤ, ʪʠʪʘʥʦʤʘʛʥʝʪʠʪʦʤ ʠ ʠʣʴ-

ʤʝʥʠʪʦʤ, ʥʝʨʫʜʥʳʝ ï ʜʠʘʣʣʘʛʦʚʳʤ ʧʠʨʦʢʩʝʥʦʤ (ʜʠʘʣʣʘʛʦʤ), ʘʤʬʠʙʦʣʦʤ, ʦʣʠʚʠʥʦʤ, ʧʣʘʛʠʦʢʣʘ-

ʟʦʤ. ɺʪʦʨʠʯʥʳʝ ʤʠʥʝʨʘʣʳ ï ʩʝʨʧʝʥʪʠʥʠʪ, ʭʣʦʨʠʪ, ʮʦʠʟʠʪ, ʧʨʝʥʠʪ, ʵʧʠʜʦʪ ʠ ʚʪʦʨʠʯʥʳʡ ʤʘʛʥʝ-

ʪʠʪ, ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʦʪʤʝʯʘʶʪʩʷ ʪʘʢʞʝ ʟʝʨʥʘ ʩʫʣʴʬʠʜʦʚ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʧʠʨʠʪʘ) ʠ ʚʳ-

ʜʝʣʝʥʠʷ ʛʠʜʨʦʦʢʠʩʣʦʚ ʞʝʣʝʟʘ. ɺ ʧʨʦʮʝʩʩʝ ʩʪʘʥʦʚʣʝʥʠʷ ʤʘʩʩʠʚʘ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʪʨʝʱʠʥʳ, ʧʦ 

ʢʦʪʦʨʳʤ ʨʘʟʚʠʚʘʣʠʩʴ ʧʣʘʛʠʦʢʣʘʟʦʚʳʝ ʞʠʣʳ (ʧʣʘʛʠʦʢʣʘʟ ʩ ʢʚʘʨʮʝʤ ʠ ʘʤʬʠʙʦʣʦʤ), ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝ ʥʝʩʫʱʠʝ ʦʨʫʜʝʥʝʥʠʷ [2]. ʉʦʯʝʪʘʥʠʝ ʤʠʥʝʨʘʣʦʚ ʦʙʨʘʟʫʶʪ ʨʘʟʣʠʯʥʳʝ ʩʦʨʪʘ ʨʫʜ, ʨʘʩʧʦʣʘʛʘʶ-

ʱʠʝʩʷ ʧʦ ʨʘʟʣʠʯʥʳʤ ʢʘʨʴʝʨʘʤ ʠ ʫʯʘʩʪʢʘʤ ʢʘʨʴʝʨʦʚ ʚʝʩʴʤʘ ʥʝʨʘʚʥʦʤʝʨʥʦ. ʇʨʠ ʜʦʙʳʯʝ ʦʙʨʘʟʫ-

ʝʪʩʷ ʩʤʝʩʴ ʨʫʜ, ʩʚʦʡʩʪʚʘ ʢʦʪʦʨʦʡ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʩʚʦʡʩʪʚ ʨʫʜʳ ʠʟ ʢʘʞʜʦʡ ʚʳʨʘʙʦʪʢʠ ʚ ʦʪʜʝʣʴ-

ʥʦʩʪʠ [3]. ʇʨʠ ʵʪʦʤ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʩʚʦʡʩʪʚʘ ʜʦʙʳʚʘʝʤʦʡ ʨʫʜʳ ʙʝʟ ʟʥʘʥʠʷ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘ-

ʚʘ ʨʫʜʥʳʭ ʫʯʘʩʪʢʦʚ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʦ. 

ʆʙʦʛʘʱʝʥʠʝ ʨʫʜ ʥʘ ʢʦʤʙʠʥʘʪʝ ʧʨʦʭʦʜʠʪ ʧʫʪʝʤ ʩʫʭʦʡ ʤʘʛʥʠʪʥʦʡ ʩʝʧʘʨʘʮʠʠ (ʉʄʉ) ʚ ʦʜ-

ʥʫ ʩʪʘʜʠʶ ʠ ʤʦʢʨʦʡ ʤʘʛʥʠʪʥʦʡ ʩʝʧʘʨʘʮʠʠ (ʄʄʉ) ʚ ʪʨʠ ʩʪʘʜʠʠ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʠʟʤʝʣʴʯʝ-

ʥʠʝʤ ʧʦʩʣʝ ʢʘʞʜʦʡ. ʆʩʥʦʚʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʨʫʜ ʟʘʚʠʩʷʪ ʦʪ ʪʝʢʩʪʫʨʥʦ-

ʩʪʨʫʢʪʫʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʚʪʦʨʠʯʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʤʠʥʝʨʘʣʴʥʦʛʦ, ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠ ʭʠʤʠ-

ʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ [4]. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʪʠʭ ʩʚʦʡʩʪʚ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ 

ʦʧʨʦʙʦʚʘʥʠʝ ʨʫʜ, ʞʝʣʘʪʝʣʴʥʦ ʝʱʝ ʜʦ ʧʨʦʮʝʩʩʘ ʦʪʛʨʫʟʢʠ ʥʘ ʜʨʦʙʠʣʴʥʦ-ʦʙʦʛʘʪʠʪʝʣʴʥʳʡ ʧʝʨʝʜʝʣ. 

ʅʘ ʚʳʭʦʜ ʭʚʦʩʪʦʚ ʉʄʉ ʠ ʧʦʪʝʨʠ ʨʫʜʥʳʭ ʤʠʥʝʨʘʣʦʚ ʚ ʭʚʦʩʪʘʭ ʚʣʠʷʝʪ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ 

ʩʢʦʧʣʝʥʠʡ ʚʢʨʘʧʣʝʥʥʠʢʦʚ ʤʘʛʥʝʪʠʪʘ (ʯʝʤ ʨʘʚʥʦʤʝʨʥʝʡ ʚʢʨʘʧʣʝʥʥʦʩʪʴ, ʪʝʤ ʥʠʞʝ ʢʦʣʠʯʝʩʪʚʦ 

ʭʚʦʩʪʦʚ ʠ ʚʳʰʝ ʧʦʪʝʨʠ ʞʝʣʝʟʘ ʚ ʥʠʭ), ʘ ʪʘʢʞʝ ʢʦʣʠʯʝʩʪʚʦ ʠ ʤʦʱʥʦʩʪʴ ʧʣʘʛʠʦʢʣʘʟʦʚʳʭ ʞʠʣ. 

ʇʨʠ ʜʨʦʙʣʝʥʠʠ ʨʫʜʳ ʪʨʝʱʠʥʳ ʧʨʦʭʦʜʷʪ ʚ ʦʩʥʦʚʥʦʤ ʧʦ ʛʨʘʥʠʮʘʤ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʭ ʨʘʟʥʦʩʪʝʡ, 

ʠ ʧʨʠ ʤʦʱʥʦʩʪʠ ʞʠʣ ʙʦʣʝʝ ʢʨʫʧʥʦʩʪʠ ʜʨʦʙʣʝʥʠʷ ʚ ʦʙʣʦʤʢʠ ʠʭ ʫʭʦʜʷʪ ʯʠʩʪʳʝ ʨʘʟʥʦʩʪʠ. ɺʳʭʦʜ 

ʭʚʦʩʪʦʚ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʜʦʣʠ ʞʠʣ ʧʣʘʛʠʦʢʣʘʟʠʪʦʚ ʚ ʠʩʭʦʜʥʦʡ ʨʫʜʝ.  

ʅʘ ʢʘʯʝʩʪʚʦ ʢʦʥʮʝʥʪʨʘʪʘ ʠ ʧʦʪʝʨʠ ʞʝʣʝʟʘ ʚ ʭʚʦʩʪʘʭ ʄʄʉ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʢʘʢ 

ʩʪʨʫʢʪʫʨʥʳʝ ʩʚʦʡʩʪʚʘ ʨʫʜʳ, ʪʘʢ ʠ ʝʸ ʚʝʱʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ.  

ʆʩʥʦʚʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʨʫʜ ʚ ʧʨʝʜʝʣʘʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʷʚʣʷʝʪʩʷ ʛʠʧʠʜʠʦʤʦʨʬʥʘʷ ʩʠʜʝʨʦ-

ʥʠʪʦʚʘʷ, ʚ ʢʦʪʦʨʦʡ ʨʫʜʥʳʡ ʘʛʨʝʛʘʪ ʮʝʤʝʥʪʠʨʫʝʪ ʟʸʨʥʘ ʧʠʨʦʢʩʝʥʘ, ʢʨʠʩʪʘʣʣʠʟʫʶʱʠʝʩʷ ʧʝʨʚʳ-

ʤʠ. ʇʦ ʨʘʟʤʝʨʘʤ ʨʫʜʥʳʭ ʦʙʦʩʦʙʣʝʥʠʡ (ʚʢʨʘʧʣʝʥʥʠʢʦʚ ʪʠʪʘʥʦʤʘʛʥʝʪʠʪʘ), ʚʳʜʝʣʷʝʪʩʷ ʧʷʪʴ ʪʠ-

ʧʦʚ ʨʫʜ: 1 - ʢʨʫʧʥʦʚʢʨʘʧʣʝʥʥʳʝ (ʙʦʣʝʝ 0,85 ʤʤ), 2 - ʩʨʝʜʥʝʚʢʨʘʧʣʝʥʥʳʝ (0,45ð0,85 ʤʤ), 3 - 

ʤʝʣʢʦʚʢʨʘʧʣʝʥʥʳʝ (0,15ð0,45 ʤʤ), 4 - ʪʦʥʢʦʚʢʨʘʧʣʝʥʥʳʝ (0,1ð0,15 ʤʤ), 5 - ʜʠʩʧʝʨʩʥʦʚʢʨʘʧ-

ʣʝʥʥʳʝ ʨʫʜʳ (ʩʨʝʜʥʠʝ ʨʘʟʤʝʨʳ ʨʫʜʥʳʭ ʚʳʜʝʣʝʥʠʡ 0,003ð0,1 ʤʤ). ʊʘʢ ʢʘʢ ʚ ʨʫʜʘʭ ʧʨʠʩʫʪʩʪʚʫ-

ʝʪ ʚʢʨʘʧʣʝʥʥʦʩʪʴ ʚʩʝʭ ʪʠʧʦʚ, ʪʦ ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʨʫʜ ʧʦ ʪʝʢʩʪʫʨʘʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʫʯʝʪʦʤ ʧʨʝʦʙ-

ʣʘʜʘʶʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʦʡ ʠʣʠ ʠʥʦʡ ʬʨʘʢʮʠʠ. ʇʦ ʦʧʳʪʫ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʙʳʣʘ 

ʫʧʨʦʱʝʥʘ, ʧʦ ʨʘʟʤʝʨʫ ʠ ʩʪʨʫʢʪʫʨʥʦʤʫ ʪʠʧʫ ʚʳʜʝʣʷʶʪʩʷ ʯʝʪʳʨʝ ʪʠʧʘ ʨʫʜ ʧʦ ʦʙʦʛʘʪʠʤʦʩʪʠ: ʣʝʛ-

ʢʦʦʙʦʛʘʪʠʤʳʝ (ʨʘʟʥʦʚʠʜʥʦʩʪʴ 1-2); ʥʦʨʤʘʣʴʥʦʦʙʦʛʘʪʠʤʳʝ (ʨʘʟʥʦʚʠʜʥʦʩʪʴ 3); ʪʨʫʜʥʦʦʙʦʛʘʪʠ-

ʤʳʝ (ʨʘʟʥʦʚʠʜʥʦʩʪʴ 4); ʚʝʩʴʤʘ ʪʨʫʜʥʦʦʙʦʛʘʪʠʤʳʝ (ʨʘʟʥʦʚʠʜʥʦʩʪʴ 5). 

ʂʨʦʤʝ ʨʘʟʤʝʨʘ ʚʢʨʘʧʣʝʥʥʦʩʪʠ, ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʨʫʜ ʦʢʘ-

ʟʳʚʘʝʪ ʠʣʴʤʝʥʠʪ, ʚʳʜʝʣʝʥʠʝ ʤʠʥʝʨʘʣʦʚ ʧʨʠ ʨʘʩʧʘʜʝ ʪʚʝʨʜʳʭ ʨʘʩʪʚʦʨʦʚ (ʠʣʴʤʝʥʠʪ, ʰʧʠʥʝʣʴ), 

ʚʪʦʨʠʯʥʳʝ ʠʟʤʝʥʝʥʠʷ (ʩʝʨʧʝʥʪʠʥʠʟʘʮʠʷ, ʘʤʬʠʙʦʣʠʪʠʟʘʮʠʷ) ʠ ʚʳʚʝʪʨʠʚʘʥʠʝ. 



50 

 

ʀʣʴʤʝʥʠʪ ʚʳʜʝʣʷʝʪʩʷ ʜʚʫʭ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ. ʇʝʨʚʘʷ - çʩʚʦʙʦʜʥʳʝè ʚʳʜʝʣʝʥʠʷ ʚ ʘʛʨʝʛʘ-

ʪʘʭ ʤʘʛʥʝʪʠʪʘ ʠ ʘʤʬʠʙʦʣʘ ʠ ʤʝʞʜʫ ʟʝʨʥʘʤʠ ʧʦʩʣʝʜʥʝʛʦ. ʈʘʟʤʝʨ ʚʳʜʝʣʝʥʠʡ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 0,1 ʜʦ 

0,3 ʤʤ, ʪʦʣʱʠʥʦʡ ʜʦ 0,05ʤʤ. ʇʨʠ ʦʙʦʛʘʪʠʪʝʣʴʥʦʤ ʧʝʨʝʜʝʣʝ ʵʪʦʪ ʠʣʴʤʝʥʠʪ, ʚ ʦʩʥʦʚʥʦʤ, ʫʭʦʜʠʪ 

ʚ ʭʚʦʩʪʳ, ʦʙʦʛʘʱʘʷ ʠʭ ʞʝʣʝʟʦʤ. ɺʪʦʨʘʷ - ʠʣʴʤʝʥʠʪ ʚ ʩʪʨʫʢʪʫʨʘʭ ʨʘʩʧʘʜʘ ʪʚʝʨʜʳʭ ʨʘʩʪʚʦʨʦʚ ʚ 

ʪʠʪʘʥʦʤʘʛʥʝʪʠʪʝ, ʚ ʚʠʜʝ ʧʣʘʩʪʠʥʦʢ ʨʘʟʤʝʨʦʤ ʦʪ 0,02 ʜʦ 0,15 ʤʤ. ʇʨʠ ʦʙʦʛʘʪʠʪʝʣʴʥʦʤ ʧʝʨʝʜʝʣʝ 

ʦʥ  ʧʦʧʘʜʘʝʪ ʚ ʢʦʥʮʝʥʪʨʘʪ ʠ, ʟʘʪʝʤ, ʚ ʜʦʤʝʥʥʳʡ ʧʝʨʝʜʝʣ, ʦʙʦʛʘʱʘʷ ʰʣʘʢʠ ʪʠʪʘʥʦʤ. ɼʦʣʷ ʜʚʫ-

ʦʢʠʩʠ ʪʠʪʘʥʘ ʚ ʢʦʥʮʝʥʪʨʘʪʝ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 3-4 %, ʚ ʰʣʘʢʘʭ ʜʦ 10 %.  

ʇʨʦʮʝʩʩ ʩʝʨʧʝʥʪʠʥʠʟʘʮʠʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʟʘʤʝʱʝʥʠʝʤ ʦʣʠʚʠʥʘ ʩʝʨʧʝʥʪʠʥʦʤ ʠ ʚʳʜʝ-

ʣʝʥʠʝʤ ʚʪʦʨʠʯʥʦʛʦ ʤʘʛʥʝʪʠʪʘ ʚ ʟʝʨʥʘʭ ʩʝʨʧʝʥʪʠʥʘ ʪʦʯʝʯʥʦʡ, ʥʠʪʝʚʠʜʥʦʡ ʬʦʨʤʳ, ʨʘʟʤʝʨʦʤ ʚ 

ʧʦʧʝʨʝʯʥʠʢʝ 0,1-0,01ʤʤ. ʆʥʠ ʦʙʨʘʟʫʶʪ ʚ ʦʙʲʝʤʝ ʟʝʨʥʘ ʩʝʨʧʝʥʪʠʥʠʪʘ ʧʝʪʝʣʴʯʘʪʫʶ ʩʪʨʫʢʪʫʨʫ, 

ʢʦʪʦʨʘʷ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʩʠʜʝʨʦʥʠʪʦʚʦʡ ʩʪʨʫʢʪʫʨʦʡ ʪʠʪʘʥʦʤʘʛʥʝʪʠʪʘ ʨʝʟʢʦ ʫʭʫʜʰʘʝʪ ʪʝʭʥʦʣʦʛʠ-

ʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʨʫʜ - ʜʨʦʙʠʤʦʩʪʴ, ʠʟʤʝʣʴʯʘʝʤʦʩʪʴ, ʦʙʦʛʘʪʠʤʦʩʪʴ. ʂʨʦʤʝ ʪʦʛʦ, ʚʪʦʨʠʯʥʳʡ ʤʘʛ-

ʥʝʪʠʪ, ʦʙʣʘʜʘʷ ʚʳʩʦʢʠʤʠ ʤʘʛʥʠʪʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʠʤʝʝʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʤʘʛʥʠʪʥʫʶ ʚʦʩʧʨʠʠʤ-

ʯʠʚʦʩʪʴ. ɺ ʧʨʦʮʝʩʩʝ ʠʟʤʝʣʴʯʝʥʠʷ ʚʪʦʨʠʯʥʳʡ ʤʘʛʥʝʪʠʪ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʨʘʩʢʨʳʚʘʝʪʩʷ, ʦʙʨʘʟʫʷ 

ʩʨʦʩʪʢʠ ʩ ʧʦʨʦʜʦʦʙʨʘʟʫʶʱʠʤʠ ʤʠʥʝʨʘʣʘʤʠ. ʐʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʘʤʬʠ-

ʙʦʣʠʪʠʟʘʮʠʷ ʧʠʨʦʢʩʝʥʠʪʦʚ, ʩʦʧʨʦʚʦʞʜʘʶʱʘʷʩʷ ʨʘʟʚʠʪʠʝʤ ʨʦʛʦʚʦʡ ʦʙʤʘʥʢʠ ʧʦ ʧʠʨʦʢʩʝʥʫ ʠ 

ʚʳʜʝʣʝʥʠʝʤ ʪʠʪʘʥʦʤʘʛʥʝʪʠʪʘ ʩʨʝʜʠ ʘʤʬʠʙʦʣʘ ʚ ʚʠʜʝ ʩʪʨʫʢʪʫʨ ʨʘʩʧʘʜʘ ʪʚʝʨʜʳʭ ʨʘʩʪʚʦʨʦʚ.  

ʂʘʢ ʧʦʢʘʟʘʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʧʳʪ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʚʝʩʴʤʘ ʪʨʫʜʥʦʦʙʦʛʘʪʠʤʳʝ  ʨʫʜʳ ʧʨʠ 

ʠʟʤʝʣʴʯʝʥʠʠ ʜʦ 85 % ʢʣʘʩʩʘ - 0,071 ʤʤ, ʜʘʶʪ ʧʨʠ ʦʙʦʛʘʱʝʥʠʠ ʢʦʥʮʝʥʪʨʘʪ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʞʝʣʝ-

ʟʘ ʤʝʥʝʝ 57,8 %, ʪʨʫʜʥʦʦʙʦʛʘʪʠʤʳʝ ð57,8ð60,8%, ʥʦʨʤʘʣʴʥʦʦʙʦʛʘʪʠʤʳʝ  ð60,8ð62,3 %, 

ʣʝʛʢʦʦʙʦʛʘʪʠʤʳʝ 62,3ð66,3 %. ʕʪʦʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʧʨʠʥʷʪ ʟʘ ʦʩʥʦʚʥʦʡ ʠ ʥʦʩʠʪ 

ʥʘ ʢʦʤʙʠʥʘʪʝ ʥʘʟʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʴ ʦʙʦʛʘʪʠʤʦʩʪʠ (ʇʆ). ʉ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 

ʧʦʣʫʯʘʝʪʩʷ ʧʨʠ ʣʘʙʦʨʘʪʦʨʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʘ ʪʨʫʙʢʝ ɼʝʚʠʩʘ ʠ ʥʝ ʪʨʝʙʫʝʪ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʠ 

ʜʨʫʛʠʭ ʜʣʠʪʝʣʴʥʳʭ ʠ ʩʣʦʞʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦ ʥʝʤʫ ʠ ʢʘʨʪʠʨʫʶʪʩʷ ʨʫʜʳ ʧʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ 

ʩʦʨʪʘʤ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚʣʠʷʥʠʝ ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʨʫʜ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʦʨʪʘ ʥʝʦʙʭʦʜʠ-

ʤʦ ʫʯʠʪʳʚʘʪʴ. ɺ ʯʘʩʪʥʦʩʪʠ ʚʝʨʣʠʪʳ, ʚʩʣʝʜʩʪʚʠʝ ʛʨʘʬʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ, ʜʘʶʪ ʇʆ ʥʝ ʚʳʰʝ 58 

% ʠ ʦʪʥʦʩʷʪʩʷ ʢ ʪʨʫʜʥʦʦʙʦʛʘʪʠʤʳʤ ʨʫʜʘʤ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʪʨʫʢʪʫʨʳ ʨʘʩʧʘʜʘ ʪʚʝʨʜʳʭ ʨʘʩʪʚʦ-

ʨʦʚ ʠ ʟʘʤʝʱʝʥʠʷ ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʧʦʣʫʯʘʝʤʦʛʦ ʢʦʥʮʝʥʪʨʘʪʘ.  

ʇʨʠ ʚʳʚʝʪʨʠʚʘʥʠʠ ʨʫʜ ʚ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʡ ʟʦʥʝ ʥʘʙʣʶʜʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʠʟʤʝʥʝʥʠʷ. ɿʦʥʘ 

ʨʘʟʚʠʪʠʷ ʛʣʠʥʠʩʪʳʭ ʤʠʥʝʨʘʣʦʚ ʜʦʩʪʠʛʘʝʪ ʤʦʱʥʦʩʪʠ 1-4 ʤ ʠ ʨʫʜʳ ʚ ʥʝʡ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʛʜʘ ʥʦʨ-

ʤʘʣʴʥʦ ʠʣʠ ʣʝʛʢʦʦʙʦʛʘʪʠʤʳʝ. ɿʦʥʘ ʛʠʜʨʦʩʣʶʜ ʜʦʩʪʠʛʘʝʪ ʤʦʱʥʦʩʪʠ 5-15 ʤ, ʨʫʜʳ ʩʪʘʥʦʚʷʪʩʷ ʪʨʫʜ-

ʥʦʦʙʦʛʘʪʠʤʳʤʠ. ɺ ʟʦʥʝ ʜʝʟʠʥʪʝʛʨʘʮʠʠ ʤʦʱʥʦʩʪʴʶ ʜʦ 20 ʤ ʠ ʙʦʣʝʝ ʬʘʢʪʠʯʝʩʢʠ ʧʦ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʥʝ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʧʨʠʨʦʜʥʳʭ ʨʫʜ ʠ ʟʜʝʩʴ ʥʘ ʇʆ ʚʣʠʷʶʪ ʪʝ ʞʝ ʬʘʢʪʦʨʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʦʙʝʥʥʦʩʪʠ ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ, ʥʘʨʷʜʫ ʩ ʨʘʟʤʝʨʦʤ ʚʢʨʘʧʣʝʥʥʦʩʪʠ, 

ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʨʫʜ: ʧʨʠ ʉʄʉ ʥʝʧʦʩʨʝʜʩʪʚʝʥ-

ʥʦ, ʘ ʧʨʠ ʄʄʉ ʦʧʦʩʨʝʜʦʚʘʥʥʦ, ʚʩʣʝʜʩʪʚʠʝ ʚʣʠʷʥʠʷ ʩʪʨʫʢʪʫʨ ʨʘʩʧʘʜʘ ʪʚʝʨʜʳʭ ʨʘʩʪʚʦʨʦʚ, ʚʪʦ-

ʨʠʯʥʳʭ ʠʟʤʝʥʝʥʠʡ ʠ ʚʳʚʝʪʨʠʚʘʥʠʷ ʧʦʨʦʜ ʠ ʨʫʜʥʳʭ ʪʝʣ ʤʝʩʪʦʨʦʞʜʝʥʠʷ.  
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ʋɼʂ 622.734 

 

ʄɽʊʆɼʀʂɸ ʆɹʆʉʅʆɺɸʅʀʗ ʈɸʎʀʆʅɸʃʔʅʓʍ ʋɻʃʆɺ  

ʉʂɺɸɾʀʅʓ ʇʈʀ ʇʆɼʉɽʏɽʅʀʀ ʈʋɼʅʆɻʆ ʊɽʃɸ 
 

ʂʆʃʆʂʆʃʔʎɽɺɸ ɽ. ʖ., ʌʈʆʃʆɺ ʉ. ɻ. 

 

ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʟʠʤʫʪʘʣʴʥʳʡ ʠ ʟʝʥʠʪʥʳʡ ʫʛʣʳ ʩʢʚʘʞʠʥʳ ʚ ʪʦʯʢʝ ʧʦʜʩʝʯʝʥʠʷ ʝʶ 

ʨʫʜʥʦʛʦ ʪʝʣʘ ʧʨʠʥʠʤʘʶʪʩʷ, ʠʩʭʦʜʷ ʠʟ ʫʩʣʦʚʠʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʝʜʝʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʫʛʣʘ • ï ʫʛʣʘ 

ʤʝʞʜʫ ʦʩʴʶ ʩʢʚʘʞʠʥʳ ʠ ʥʦʨʤʘʣʴʶ ʢ ʧʣʘʩʪʫ. ʉʫʱʝʩʪʚʫʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʪʨʝʤ-

ʣʝʥʠʝʤ ʢ ʤʠʥʠʤʠʟʘʮʠʠ ʧʦʛʨʝʰʥʦʩʪʠ ʠʩʪʠʥʥʦʡ ʤʦʱʥʦʩʪʠ m, ʝʩʣʠ ʧʦʩʣʝʜʥʷʷ ʧʨʠʥʠʤʘʝʪʩʷ ʧʦ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤʫ ʟʘʤʝʥʫ ʢʝʨʥʘ. ɺʚʝʜʝʥʠʝ ʢʦʨʨʝʢʮʠʠ 

ά ὰὧέί•ȟ 
ʛʜʝ ὰ ï ʩʪʚʦʣʦʚʘʷ (ʚʠʜʠʤʘʷ) ʤʦʱʥʦʩʪʴ, ʥʝʚʦʟʤʦʞʥʦ ʧʨʠ ʥʘʨʫʰʝʥʠʠ ʩʪʨʫʢʪʫʨʳ ʢʝʨʥʘ, ʦʪʩʫʪ-
ʩʪʚʠʠ ʩʣʝʜʦʚ ʥʘʧʣʘʩʪʦʚʘʥʠʷ ʧʦʨʦʜ ʠ ʪ.ʜ. ɼʣʷ ʵʪʠʭ ʩʣʫʯʘʝʚ ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ, ʧʦʟʚʦʣʷʶʱʘʷ 

ʥʘ ʩʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʪʨʘʩʩʳ ʩʢʚʘʞʠʥʳ, ʠʩʧʦʣʴʟʫʷ ʠʩʭʦʜʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʧʘʨʘʤʝʪʨʘʭ 

ʨʫʜʥʦʛʦ ʪʝʣʘ ʚ ʧʨʝʜʧʦʣʘʛʘʝʤʦʡ ʪʦʯʢʝ ʧʦʜʩʯʝʥʠʷ, ʚʳʙʠʨʘʪʴ ʨʘʮʠʦʥʘʣʴʥʳʝ ʫʛʣʳ ʩʢʚʘʞʠʥ. ʉʫʪʴ 

ʤʝʪʦʜʠʢʠ, ʨʝʘʣʠʟʫʶʱʝʡ ʧʨʠʥʮʠʧ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ 

(ʨʠʩ. 1). 

 
 

ʈʠʩ. 1. ɸʣʛʦʨʠʪʤ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʫʛʣʦʚ ʩʢʚʘʞʠʥʳ ʥʘ ʧʦʛʨʝʰʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ  

ʤʦʱʥʦʩʪʠ ʨʫʜʥʦʛʦ ʪʝʣʘ 

 

1. ɺʳʙʠʨʘʝʪʩʷ ʢʦʥʢʨʝʪʥʘʷ ʧʘʨʘ ʟʥʘʯʝʥʠʡ ʘʟʠʤʫʪʘ ‌ʠ ʟʝʥʠʪʘ — ʩʢʚʘʞʠʥʳ. 
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2. ʅʘ ʦʩʥʦʚʝ ʧʦʛʨʝʰʥʦʩʪʠ ʠʥʢʣʠʥʦʤʝʪʨʦʚ, ʦʧʨʝʜʝʣʷʝʤʦʡ ʧʦ ʧʘʩʧʦʨʪʥʳʤ ʜʘʥʥʳʤ ʠʣʠ ʥʘ 

ʦʩʥʦʚʝ ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʠ, ʬʠʢʩʠʨʫʶʪʩʷ ʧʨʝʜʝʣʳ ʟʥʘʯʝʥʠʡ ʘʟʠʤʫʪʘ ʠ ʟʝʥʠʪʘ 

‌ ‌ ЎȠ ‌ Ўȟ 

— — ЎȠ — ЎȢ 

ʂʘʞʜʦʝ ʟʥʘʯʝʥʠʝ, ʧʨʠʥʘʜʣʝʞʘʱʝʝ ʜʘʥʥʳʤ ʜʠʘʧʘʟʦʥʘʤ ʤʦʞʝʪ ʙʳʪʴ ʠʩʪʠʥʥʳʤ. ʀʩʭʦʜʷ 

ʠʟ ʵʪʦʛʦ ʬʦʨʤʠʨʫʝʪʩʷ ʤʘʩʩʠʚ ʚʦʟʤʦʞʥʳʭ ʨʝʘʣʠʟʘʮʠʡ ʧʦʣʦʞʝʥʠʷ ʩʢʚʘʞʠʥʳ ï ʚʘʨʠʘʥʪʦʚ ʨʝʘʣʠ-

ʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ. 

3. ʅʘ ʦʩʥʦʚʝ ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʜʠʘʧʘʟʦʥʳ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ʵʣʝʤʝʥ-

ʪʦʚ ʟʘʣʝʛʘʥʠʷ ʧʣʘʩʪʘ 

    ‌ ‌ ЎȠ ‌ Ўȟ 

‏      ‏ ЎȠ ‏ ЎȢ 
ʛʜʝ  ‏ ï ʫʛʦʣ ʧʘʜʝʥʠʷ; ‌ ï ʘʟʠʤʫʪ ʣʠʥʠʠ ʧʘʜʝʥʠʠ (ʚʦʩʩʪʘʥʠʷ) ʧʣʘʩʪʘ ʚ ʪʦʯʢʝ ʧʦʜʩʝʯʝ-

ʥʠʷ ʩʢʚʘʞʠʥʦʡ ʠ ʝʛʦ ʤʦʱʥʦʩʪʴ ά  

   ά ά ЎȠ ά ЎȢ 
ʂʦʥʢʨʝʪʥʦʝ ʩʦʯʝʪʘʥʠʝ ʟʥʘʯʝʥʠʡ ʠʟ ʫʢʘʟʘʥʥʳʭ ʧʨʝʜʝʣʦʚ ʦʧʨʝʜʝʣʷʝʪ ʚʘʨʠʘʥʪ ʨʝʘʣʠʟʘʮʠʠ 

ʦʙʲʝʢʪʘ - ὢ  

4. ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʯʝʪʘʥʠʝ ʚʘʨʠʘʥʪʘ ὢ  ʠ ʢʘʢ ʚʘʨʠʘʥʪʘ ʧʦʣʦʞʝʥʠʷ ʩʢʚʘʞʠʥʳ (˟˞ ʧʦʟ-

ʚʦʣʷʝʪ ʨʘʩʩʯʠʪʘʪʴ ʚʠʜʠʤʫʶ ʤʦʱʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʥʘʙʣʶʜʘʪʴʩʷ ʥʘ ʧʨʘʢʪʠʢʝ [1]. 

ὰ
ά

ὧέί— ὧzέί‏ ίὭὲ— ίzὭὲ‏ÃÏÓ ‌ ‌
Ȣ 

5. ʆʜʥʘʢʦ ʢ ʨʘʩʯʝʪʫ ʠʩʠʥʥʦʡ ʤʦʱʥʦʩʪʠ ʙʫʜʫʪ ʧʨʠʥʷʪʳ ʮʝʥʪʨʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʝʨʝʯʠʩ-

ʣʝʥʥʳʭ ʚʳʰʝ ʫʛʣʦʚʳʭ ʚʝʣʠʯʠʥ  

ά ὰ ὧέί— ὧzέί‏ ίὭὲ— ίzὭὲ‏ÃÏÓ‌ ‌ Ȣ 

ɿʥʘʢ ʧʣʶʩ ʚ ʬʦʨʤʫʣʘʭ (7)ʠ (8) ʙʝʨʝʪʩʷ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʩʢʚʘʞʠʥʘ ʠ ʧʣʘʩʪ ʥʘ ʨʘʟʨʝʟʝ ʧʘ-

ʜʘʶʪ ʚ ʦʜʥʫ ʩʪʦʨʦʥʫ, ʟʥʘʢ ʤʠʥʫʩ ï ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤ ʩʣʫʯʘʝ. 

6. ʇʨʦʠʟʚʦʜʠʪʩʷ ʨʘʩʯʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʠʩʪʠʥʥʦʡ ʤʦʱʥʦʩʪʠ 

Ўά
ά ά

ά
ρzππ 

ʈʘʩʯʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʦʚʪʦʨʷʝʪʩʷ ʜʣʷ ʚʩʝʭ ʚʘʨʠʘʥʪʦʚ ʟʘʣʝʛʘʥʠʷ ʧʣʘʩʪʘ ʠ ʚʩʝʭ ʚʘʨʠ-

ʘʥʪʦʚ ʟʘʪʨʘʪ ʧʦʣʦʞʝʥʠʷ ʩʢʚʘʞʠʥʳ. ʈʝʟʫʣʴʪʘʪʦʤ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʝ ʧʦʛʨʝʰʥʦʩʪʠ ʟʘʚʳ-

ʰʝʥʠʶ Ўά  ʠ ʚʳʨʘʞʝʥʠʷ Ўά  ʤʦʱʥʦʩʪʠ ʨʫʜʥʦʛʦ ʪʝʣʘ ʧʨʠ ʘʥʘʣʠʟʠʨʫʝʤʦʡ ʧʘʨʝ 

ʫʛʣʦʚ ʩʢʚʘʞʠʥʳ (‌ȟ—). ʋʢʘʟʘʥʥʳʝ ʧʦʛʨʝʰʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʢʨʠʪʝʨʠʝʤ ʧʨʠ ʚʳʙʦʨʝ ʨʘʮʠʦʥʘʣʴ-
ʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʢʚʘʞʠʥʳ ʧʨʠ ʧʦʜʩʝʯʝʥʠʠ ʧʣʘʩʪʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʧʠʩʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʧʨʦʛʨʘʤʤʦʡ ʨʘʩʯʝʪʘ ʪʨʘʩʩʳ çʩʥʠʟʫ-

ʚʚʝʨʭè ʠ ʟʘʪʨʘʪ ʥʘ ʙʫʨʝʥʠʝ ʧʦ ʜʘʥʥʦʤʫ ʚʘʨʠʘʥʪʫ ʪʨʘʩʩʳ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʩʫʱʝʩʪʚʣʷʪʴ ʚʳʙʦʨ 

ʨʘʮʠʦʥʘʣʴʥʳʭ ʫʛʣʦʚ ʩʢʚʘʞʠʥ ʚ ʪʦʯʢʝ ʧʦʜʩʝʯʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʧʫʩʪʠʤʦʛʦ ʫʨʦʚʥʷ 

ʧʦʛʨʝʰʥʦʩʪʠ ʠ ʤʠʥʠʤʫʤʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʟʘʪʨʘʪ. 
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ʆʉʆɹɽʅʅʆʉʊʀ ʈɸʉʇʈɽɼɽʃɽʅʀʗ ʄʓʐʔʗʂɸ ʀ ɿʆʃʆʊɸ  

ʀ ʀʅʊɽʈɽʉʅʓɽ ʌɸʂʊʓ ʆ ʇʀʈʀʊɽ ʅɸ ʋʏɸʉʊʂɽ ʇɽʑɽʈʅʓʁ 

(ʉɺɽʈɼʃʆɺʉʂɸʗ ʆɹʃɸʉʊʔ) 
 

ʍɸʃʀʃʆɺɸ ɸ. ʌ. 

 

ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

ʋʯʘʩʪʦʢ ʇʝʱʝʨʥʳʡ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʚʦʩʪʦʯʥʦʤ ʩʢʣʦʥʝ ʉʨʝʜʥʝʛʦ ʋʨʘʣʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛ. 

ʂʨʘʩʥʦʪʫʨʴʠʥʩʢʘ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʢ ʩʝʚʝʨʫ ʦʪ ʣʝʚʦʛʦ ʙʝʨʝʛʘ ʨ. ʂʘʢʚʘ ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʜʦʣʠʥʫ ʨʫʯ. ʇʝʱʝʨʥʳʡ. ʉ ʚʦʩʪʦʢʘ ʢ ʥʝʤʫ ʧʨʠʤʳʢʘʶʪ ʨʫʜʥʳʝ ʧʦʣʷ ʰʘʭʪʳ ʉʝʚʝʨʥʘʷ ʇʝʩʯʘʥʢʘ ʠ 

ɺʦʨʦʥʮʦʚʩʢʦʛʦ ʟʦʣʦʪʦʨʫʜʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

ɽʱʝ ʚ 2011 ʛʦʜʫ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʙʘʣʘʥʩʝ ʟʘʧʘʩʦʚ ʨʫʜʥʦʛʦ ʟʦʣʦʪʘ ʧʦ ʇʝʱʝʨʥʦʤʫ 

ʫʯʘʩʪʢʫ ʥʝ ʯʠʩʣʠʣʦʩʴ, ʦʜʥʘʢʦ, ʧʦʩʪʘʥʦʚʢʘ ʧʦʠʩʢʦʚʳʭ ʨʘʙʦʪ ʚ ʝʸ ʧʨʝʜʝʣʘʭ, ʧʦ ʜʘʥʥʳʤ ʛʝʦʣʦʛʦ-

ʩʲʝʤʦʯʥʳʭ ʨʘʙʦʪ, ʦʙʫʩʣʦʚʠʣʘ ʥʘʣʠʯʠʝ ʨʷʜʘ ʧʦʠʩʢʦʚʳʭ ʧʨʠʟʥʘʢʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʦʣʦʞʠʪʝʣʴʥʦ 

ʦʮʝʥʠʚʘʪʴ ʇʝʱʝʨʥʳʡ ʫʯʘʩʪʦʢ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʥʘʨʫʞʝʥʠʷ ʟʦʣʦʪʦʛʦ ʦʨʫʜʝʥʝʥʠʷ.   

ʋʯʘʩʪʦʢ ʇʝʱʝʨʥʳʡ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʊʘʛʠʣʴʩʢʦʛʦ ʤʝʛʘʩʠʥʢʣʠ-

ʥʦʨʠʷ ʥʘ ʧʣʦʱʘʜʠ ʊʫʨʠʥʩʢʦʡ ʙʨʘʭʠʩʠʥʢʣʠʥʘʣʠ ʠ ʩʣʦʞʝʥ, ʚ ʦʩʥʦʚʥʦʤ, ʚʫʣʢʘʥʦʛʝʥʥʦ-

ʦʩʘʜʦʯʥʳʤʠ ʧʦʨʦʜʘʤʠ ʙʦʛʦʩʣʦʚʩʢʦʡ ʪʦʣʱʠ ʠ ʫʯʘʩʪʢʘʤʠ, ʚ ʧʨʠʧʦʜʥʷʪʳʭ ʙʣʦʢʘʭ, ʙʘʰʤʘʢʦʚʩʢʦʡ 

ʠ ʬʨʦʣʦʚʩʢʦ-ʚʘʩʠʣʴʝʚʩʢʦʡ ʪʦʣʱʘʤʠ. ʆʩʘʜʦʯʥʳʝ ʠ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʝ ʧʦʨʦʜʳ ʧʨʦʨʚʘʥʳ 

ʤʥʦʛʦʬʘʟʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʠʥʪʨʫʟʠʚʥʳʭ ʧʦʨʦʜ ʥʠʞʥʝʛʦ ʩʠʣʫʨʘ ʠ ʩʨʝʜʥʝʛʦ ʜʝʚʦʥʘ. ɺʫʣʢʘ-

ʥʠʟʤ ʜʘʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʰʠʨʦʢʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʘʧʧʘʨʘʪʦʚ ʮʝʥʪʨʘʣʴʥʦʛʦ 

ʪʠʧʘ ʧʨʠ ʧʦʜʯʠʥʸʥʥʦʤ ʨʘʟʚʠʪʠʠ ʪʨʝʱʠʥʥʳʭ ʠʟʣʠʷʥʠʡ, ʫʜʘʣʸʥʥʳʭ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʩʩʪʦʷʥʠʷ 

ʦʪ ʮʝʥʪʨʦʚ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʠʟʚʝʨʞʝʥʠʡ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʢʦʤʧʣʝʢʩʘ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʦʙʩʪʘʥʦʚʢʝ 

ʤʝʣʢʦʚʦʜʥʦʛʦ ʤʦʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ. ʅʘʨʷʜʫ ʩ ʘʢʪʠʚʥʦʡ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʰʠʨʦʢʦ 

ʧʨʦʷʚʣʝʥʳ ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʚʠʜʝ ʥʝʙʦʣʴʰʠʭ ʩʦʛʣʘʩʥʳʭ ʠ ʩʝʢʫʱʠʭ ʪʝʣ. 

ʆʨʫʜʝʥʝʥʠʝ ʧʨʠʫʨʦʯʝʥʦ ʢ ʪʫʨʴʠʥʩʢʦʡ ʩʚʠʪʝ ʧʨʞʠʜʦʣʴʩʢʠʡ ʷʨʫʩʘ ʚʝʨʭʥʝʛʦ ʦʪʜʝʣʘ ʩʠʣʫ-

ʨʘ ʠ   ʞʝʜʠʥʩʢʦʛʦ ʷʨʫʩʘ ʥʠʞʥʝʛʦ ʦʪʜʝʣʘ ʜʝʚʦʥʘ (S2p-D1ģ). 

ʆʪʣʦʞʝʥʠʷ ʩʚʠʪʳ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʫʬʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʫʶ ʬʘʮʠʶ, ʩʣʦʞʝʥʥʫʶ ʧʨʦ-

ʩʣʦʷʤʠ ʪʫʬʦʧʝʩʯʘʥʠʢʦʚ, ʪʫʬʦʘʣʝʚʨʦʣʠʪʦʚ, ʪʫʬʘʤʠ ʪʨʘʭʠʘʥʜʝʟʠʪʦʚʦʛʦ ʩʦʩʪʘʚʘ ʠ ʚʫʣʢʘʥʦʛʝʥ-

ʥʫʶ, ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʧʦʜʫʰʝʯʥʳʤʠ ʣʘʚʘʤʠ ʪʨʘʭʠʘʥʜʝʟʠʪʦʚʦʛʦ, ʪʨʘʭʠʘʥʜʝʟʠʪ-ʙʘʟʘʣʴʪʦʚʦʛʦ, 

ʪʨʘʭʠʪʦʚʦʛʦ ʠ ʙʘʟʘʣʴʪʦʚʦʛʦ ʩʦʩʪʘʚʦʚ.  ɼʘʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʢʘʨʪʠʨʫʶʪʩʷ ʚ ʚʠʜʝ ʤʝʨʠʜʠʦʥʘʣʴ-

ʥʦ-ʚʳʪʷʥʫʪʦʛʦ ʢʨʫʧʥʦʛʦ ʪʝʢʪʦʥʠʯʝʩʢʠ ʦʙʦʩʦʙʣʝʥʥʦʛʦ ʢʣʠʥʦʚʠʜʥʦʛʦ ʪʝʣʘ, ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʩ ʚʦ-

ʩʪʦʢʘ ʠ ʟʘʧʘʜʘ ʨʘʟʣʦʤʘʤʠ, ʧʨʦʭʦʜʷʱʝʛʦ ʯʝʨʝʟ ʚʝʩʴ ʫʯʘʩʪʦʢ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʝʛʦ ʯʘʩʪʠ ʠ ʧʨʘʢʪʠʯʝ-

ʩʢʠ ʧʦʣʥʦʩʪʴʶ ʚʳʢʣʠʥʠʚʘʶʱʝʛʦʩʷ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʫʯʘʩʪʢʘ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʨʦʚʝʜʝʥʳ ʣʠʰʴ ʥʝʢʦʪʦʨʳʝ ʠʟ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʉ 

ʧʦʤʦʱʴʶ ʩʢʘʥʠʨʫʶʱʝʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʠʢʨʦʩʢʦʧʘ JSM-6390LV ʬʠʨʤʳ Jeol (ʣʘʙʦʨʘʪʦʨʠʷ 

ʌʍʄʀ ʀɻɻ ʋʨʆ ʈɸʅ), ʫʜʘʣʦʩʴ ʚʳʷʚʠʪʴ ʨʫʜʥʦʝ ʟʦʣʦʪʦ ʠ ʝʛʦ   ʦʩʦʙʝʥʥʦʩʪʠ ʥʘ ʜʘʥʥʦʤ ʫʯʘʩʪʢʝ.  

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʧʠʨʠʪʫ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʦʩʥʦʚʥʦʤ, ʥʘ ʫʯʘʩʪʢʝ ʨʘʙʦʪ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʳ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʠʥʜʠʚʠʜʳ ʥʝʧʨʘʚʠʣʴʥʦʡ, ʯʘʩʪʦ ʠʩʢʘʞʝʥʥʦʡ ʬʦʨʤʳ (ʨʠʩ 1). ʇʨʠ 

ʫʚʝʣʠʯʝʥʠʠ ʚ 2300 ʭ ʚ ʥʝʢʦʪʦʨʳʭ ʟʝʨʥʘʭ ʧʠʨʠʪʘ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʩʚʦʝʦʙʨʘʟʥʫʶ ʧʦʣʦʩʯʘʪʫʶ 

ʟʦʥʘʣʴʥʦʩʪʴ, ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʯʝʨʝʜʦʚʘʥʠʝʤ ʦʙʳʯʥʦʛʦ (çʯʠʩʪʦʛʦè) ʧʠʨʠʪʘ (ʪʝʤʥʦ-ʩʝʨʘʷ ʤʘʩʩʘ) 

ʠ ʧʠʨʠʪʘ ʤʳʰʴʷʢʦʚʠʩʪʦʛʦ (ʩʚʝʪʣʦ-ʩʝʨʘʷ, ʙʝʣʝʩʘʷ ʤʘʩʩʘ) ʩʦ ʩʨʝʜʥʝʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ As=5 ʘʪʦʤ 

% (ʨʠʩ 2). ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʩʧʝʢʪʨʘʤʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʥʘ ʨʠʩ 3 ʠ ʨʠʩ 4. ʍʠʤʠʯʝʩʢʠʡ ʩʦ-

ʩʪʘʚ ʩʣʝʜʫʶʱʠʡ (ʘʪʦʤ. %): ʩʧʝʢʪʨ 32 ï Fe -31.2; S ï 67.8; Au ï 0.35; Pt ï 0.25; Si ï 0.38; ʩʧʝʢʪʨ 

39 - Fe -31.03; S ï 65.6; As ï 2.31; Au ï 0.39; Pt ï 0.2; Si ï 0.45.  

 ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʨʦʚʝʥʴ ʟʦʣʦʪʦʥʦʩʥʦʩʪʠ ʘʛʨʝʛʘʪʦʚ ʧʠʨʠʪʘ ʩʦʚʧʘʜʘʝʪ ʩ 

ʫʯʘʩʪʢʘʤʠ ʨʘʟʚʠʪʠʷ ʤʳʰʴʷʢʦʚʠʩʪʦʛʦ ʠ çʯʠʩʪʦʛʦè ʧʠʨʠʪʘ ï ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʩʦʜʝʨʞʘʥʠʷ ʟʦʣʦʪʘ 

ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʤʳʰʴʷʢʦʚʠʩʪʳʭ ʬʘʟ. ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʚ ʧʠʨʠʪʘʭ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʠ ʧʣʘʪʠ-

ʥʘ, ʩʦʜʝʨʞʘʥʠʷ ʢʦʪʦʨʦʡ ʨʘʟʣʠʯʘʶʪʩʷ ʥʘ 25-30 ʦʪʥ.% (ʵʪʠ ʜʘʥʥʳʝ ʙʫʜʫʪ ʫʪʦʯʥʷʪʴʩʷ, ʩʨʝʜʥʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʣʘʪʠʥʳ 0,3 ʘʪʦʤ %).  
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ɿʦʣʦʪʦ ʚ ʨʫʜʘʭ ʫʯʘʩʪʢʘ ʇʝʱʝʨʥʳʡ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʥʘʭʦʜʠʪʩʷ ʥʝ ʚ ʚʠʜʝ ʠʟʦʤʦʨʬʥʦʡ ʧʨʠ-

ʤʝʩʠ ʚ ʧʠʨʠʪʘʭ, ʘ ʚ ʩʦʙʩʪʚʝʥʥʦʡ ʤʠʥʝʨʘʣʴʥʦʡ ï ʜʠʩʧʝʨʩʥʦʡ ʬʦʨʤʝ, ʣʦʢʘʣʠʟʫʷʩʴ ʚ ʚʠʜʝ ʫʣʴʪʨʘ-

ʜʠʩʧʝʨʩʥʳʭ, ʤʠʢʨʦ- ʠ ʤʘʢʨʦʯʘʩʪʠʮ.    

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʚʳʩʦʢʫʶ ʥʘʩʳʱʝʥʥʦʩʪʴ ʧʠʨʠʪʦʚʳʭ ʦʙʦʩʦʙʣʝʥʠʡ ʜʠʩʧʝʨʩʥʳʤʠ ʚʢʣʶ-

ʯʝʥʠʷʤʠ ʠ ʜʨʫʛʠʭ ʩʦʧʫʪʩʪʚʫʶʰʠʭ ʤʠʥʝʨʘʣʦʚ, ʪʘʢʠʭ ʢʘʢ ʢʚʘʨʮ, ʪʠʪʘʥʦʤʘʛʥʝʪʠʪ, ʩʬʘʣʝʨʠʪ, 

ʭʘʣʴʢʦʧʠʨʠʪ ʠ ʜʨʫʛʠʭ.   

 

 
 

ɺʳʚʦʜ. ʄʳʰʴʷʢʦʚʠʩʪʦʩʪʴ ʧʠʨʠʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟʦʤʦʨʬʥʦʡ ʬʦʨʤʦʡ As ʠ ʚʢʣʶʯʝʥʠʷʤʠ 

ʤʳʰʴʷʢʦʩʦʜʝʨʞʘʱʠʭ ʤʠʥʝʨʘʣʴʥʳʭ ʬʘʟ. ɿʘʤʝʱʝʥʠʝ ʩʝʨʳ ʤʳʰʴʷʢʦʤ ʚ ʩʪʨʫʢʪʫʨʝ ʧʠʨʠʪʘ ʩ ʦʙʨʘ-

ʟʦʚʘʥʠʝʤ ʛʘʥʪʝʣʝʡ As-S ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʨʦʩʪʦʤ ʥʝʢʦʤʧʝʥʩʠʨʦʚʘʥʥʳʭ ʘʥʠʦʥʥʳʭ ʚʘʢʘʥʩʠʡ, ʫʚʝ-

ʣʠʯʝʥʠʝʤ ʜʝʬʝʢʪʥʦʩʪʠ ʩʪʨʫʢʪʫʨʳ ʠ ʩʥʠʞʝʥʠʝʤ ʧʨʦʯʥʦʩʪʠ ʩʚʷʟʝʡ ʚ ʨʝʰʝʪʢʝ ʧʠʨʠʪʘ [1].  

ɺ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʝʪ ʧʨʦʠʟʚʝʜʝʥ ʘʥʘʣʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʦʣʦʪʘ ʚ ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʦʤ 

ʦʨʝʦʣʝ ʩ ʛʣʫʙʠʥʦʡ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʯʝʛʦ ʤʦʞʥʦ ʙʫʜʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʛʝʦʣʦʛʦ-ʧʨʦʤʳʰʣʝʥʥʦʤ 

ʪʠʧʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ.  

 

ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 

1. ɸʥʜʨʝʝʚ ɹ.ʉ. ʇʠʨʠʪ ʟʦʣʦʪʦʨʫʜʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ʄ.: ʅʘʫʢʘ, 1992. ï 143 ʩ.  

2. ʊʠʧʦʤʦʨʬʠʟʤ ʤʠʥʝʨʘʣʦʚ: ʉʧʨʘʚʦʯʥʠʢ / ʧʦʜ ʨʝʜ. ʃ.ɺ. ʏʝʨʥʳʰʝʚʦʡ. ï ʄ.: ʅʝʜʨʘ, 1989. 

ï 560 ʩ.  
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ʂʆʄʇʃɽʂʉʅʆɽ ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʄʀʅɽʈɸʃʔʅʓʍ ʈɽʉʋʈʉʆɺ 

ɺʆɻʋʃʔʉʂʆɻʆ ɹʆʃʆʊɸ 
 

ʌʆʄʀʅɸ ʗ. ɺ. 

 

ʀʩʦʚʩʢʠʡ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʡ ʪʝʭʥʠʢʫʤ 
 

ɺ ʀʩʦʚʩʢʦʤ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʦʤ ʪʝʭʥʠʢʫʤʝ ʨʘʟʨʘʙʦʪʘʥʘ ʧʨʦʛʨʘʤʤʘ ʠʟʫʯʝʥʠʷ ʤʠʥʝ-

ʨʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ɺʦʛʫʣʴʩʢʦʛʦ ʫʯʘʩʪʢʘ. ʈʝʘʣʠʟʘʮʠʷ ʧʨʦʛʨʘʤʤʳ ʥʘʯʘʣʘʩʴ ʣʝʪʦʤ 2016 ʛʦʜʘ. ʇʨʦ-

ʙʫʨʝʥʦ ʥʝʩʢʦʣʴʢʦ çʧʠʣʦʪʥʳʭè ʤʝʣʢʦʤʝʪʨʘʞʥʳʭ ʩʢʚʘʞʠʥ, ʦʪʦʙʨʘʥʳ ʧʨʦʙʳ. 

ʎʝʣʴ ʨʘʙʦʪʳ: ʦʙʦʙʱʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʤʝʪʠʪʴ ʧʝʨʩʧʝʢʪʠʚʳ ʢʦʤ-

ʧʣʝʢʩʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ (ʟʦʣʦʰʣʘʢʦʚ, ʛʣʠʥʠʩʪʦʛʦ ʩʳʨʴʷ ʠ ʪʦʨʬʘ), ʧʨʠ-

ʚʣʝʯʴ ʠʥʚʝʩʪʦʨʦʚ ʢ ʬʠʥʘʥʩʠʨʦʚʘʥʠʶ ʜʘʣʴʥʝʡʰʠʭ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ.  

ɿʦʣʦʰʣʘʢʠ 

çʅʦʚʳʡ ʟʦʣʴʥʠʢè, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɺʦʛʫʣʴʩʢʦʛʦ ʙʦʣʦʪʘ, ʠʤʝʝʪ ʧʣʦʱʘʜʴ 5 ʢʤ2, 

ʦʙʲʝʤ ʟʦʣʦʰʣʘʢʦʚʳʭ ʦʪʭʦʜʦʚ ʩʦʩʪʘʚʣʷʝʪ 12 ʤʣʥ ʤ3. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʙʫʨʝʥʠʷ 12 ʩʢʚʘʞʠʥ, ʤʦʱ-

ʥʦʩʪʴ ʟʦʣʴʥʦʛʦ ʩʣʦʷ ʩʦʩʪʘʚʣʷʝʪ 1,5 ï 3.0 ʤ, ʩʨʝʜʥʷʷ ï 2,5 ʤ.  

ɼʣʷ ʠʟʫʯʝʥʠʷ ʟʦʣʦʰʣʘʢʦʚ ʦʪʦʙʨʘʥʦ 3 ʧʨʦʙʳ ʤʘʩʩʦʡ 2 ʢʛ ʩ ʛʣʫʙʠʥʳ 1,0 ʤ.  

ɼʣʷ ʠʟʫʯʝʥʠʷ ʩʦʩʪʘʚʘ ʟʦʣʘ ʜʝʣʠʣʘʩʴ ʥʘ ʪʨʠ ʬʨʘʢʮʠʠ: ʤʘʛʥʠʪʥʫʶ, ʪʷʞʸʣʫʶ ʠ ʣʸʛʢʫʶ.  

ɺʳʜʝʣʝʥʠʝ ʤʘʛʥʠʪʥʦʡ ʬʨʘʢʮʠʠ ʟʦʣʳ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʚʨʫʯʥʫʶ ʤʘʛʥʠʪʦʤ ʉʦʯʥʝʚʘ. ʉʦ-

ʜʝʨʞʘʥʠʝ ʤʘʛʥʠʪʥʳʭ ʯʘʩʪʠʮ (ʤʘʛʥʝʪʠʪʘ) ʚ ʧʨʦʙʘʭ ʩʦʩʪʘʚʠʣʦ 2,5 % (ʧʦ ʦʙʲʝʤʫ). 

 

 
  

ʈʠʩ. 1. ʈʝʟʫʣʴʪʘʪʳ ʩʠʪʦʚʦʛʦ ʘʥʘʣʠʟʘ ʠ ʤʘʛʥʠʪʥʦʡ ʩʝʧʘʨʘʮʠʠ ʟʘʣʦʰʣʘʢʦʚ (ʧʨʦʙʘ ˉ 3) 

 

ʊʷʞʝʣʘʷ ʬʨʘʢʮʠʷ ʟʦʣʳ ʚʳʜʝʣʷʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʙʨʦʤʦʬʦʨʤʘ. ʅʘ ʝʸ ʜʦʣʶ ʧʨʠʭʦʜʠʪʩʷ 1-

2% ʦʪ ʚʩʝʛʦ ʦʙʲʸʤʘ ʟʦʣʳ, ʦʥʘ ʩʦʩʪʦʠʪ ʠʟ ʞʝʣʪʦʚʘʪʦ-ʩʝʨʳʭ ʫʛʣʦʚʘʪʳʭ ʟʸʨʝʥ ʠ ʩʬʝʨʠʯʝʩʢʠʭ ʦʙ-

ʨʘʟʦʚʘʥʠʡ ʨʘʟʣʠʯʥʦʛʦ ʮʚʝʪʘ (ʯʝʨʥʦʛʦ, ʢʨʘʩʥʦʚʘʪʦ-ʙʫʨʦʛʦ, ʷʜʦʚʠʪʦ-ʞʝʣʪʦʛʦ, ʙʝʣʦʛʦ) ï ʚʝʨʦʷʪʥʦ, 

ʵʪʦ ʦʢʩʠʜʳ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ï Mn, V, ʉo, ʠ ʜʨ. 

ʃʸʛʢʘʷ ʬʨʘʢʮʠʷ ʟʦʣʳ (96%) ʩʦʩʪʦʠʪ ʠʟ ʙʝʣʳʭ ʭʣʦʧʴʝʚʠʜʥʳʭ ʟʝʨʝʥ (ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ 

ʦʢʩʠʜʦʚ ʢʨʝʤʥʠʷ ʠ ʘʣʶʤʠʥʠʷ). ʏʘʩʪʠʮʳ ʫʛʣʷ ʚ ʣʸʛʢʦʡ ʬʨʘʢʮʠʠ ʩʦʩʪʘʚʣʷʶʪ 25%.  
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ɺ ʧʨʦʙʝ ˉ 3 ʦʙʥʘʨʫʞʝʥʦ ʘʥʦʤʘʣʴʥʦ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʤʘʛʥʠʪʥʳʭ ʯʘʩʪʠʮï30% ʧʦ 

ʦʙʲʸʤʫ (53% ʧʦ ʤʘʩʩʝ). ʈʝʟʫʣʴʪʘʪʳ ʩʠʪʦʚʦʛʦ ʘʥʘʣʠʟʘ ʧʨʦʙʳ ˉ3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʜʠʘʛʨʘʤʤʝ 

(ʨʠʩ. 1). ʄʘʛʥʠʪʥʳʝ ʯʘʩʪʠʮʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʸʨʥʘʤʠ ʤʘʛʥʝʪʠʪʘ ʥʝʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ ʠ ʤʘʛʥʠ-

ʪʦʩʬʝʨʘʤʠ ï ʰʘʨʠʢʘʤʠ ʤʘʛʥʝʪʠʪʘ, ʦʙʨʘʟʫʶʱʠʤʠʩʷ ʧʨʠ ʩʞʠʛʘʥʠʠ ʠʟʤʝʣʴʯʝʥʥʦʛʦ ʫʛʣʷ ʚ ʪʦʧʢʘʭ 

ʪʝʧʣʦʚʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ. ʇʨʦʩʪʝʡʰʠʝ ʨʘʩʯʝʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʟʦʣʝ ʧʨʦʙʳ ˉ3 ʩʦʜʝʨʞʠʪʩʷ 

27% ʞʝʣʝʟʘ. ʄʳ ʧʨʝʜʧʦʣʘʛʘʝʤ, ʯʪʦ ʦʙʦʛʘʱʝʥʠʝ ʟʦʣʳ ʤʘʛʥʝʪʠʪʦʤ ʧʨʦʠʩʭʦʜʠʣʦ ʥʘ ʫʯʘʩʪʢʘʭ 

ʩʣʠʚʘ ʟʦʣʳ ʠʟ ʪʨʫʙ ʛʠʜʨʦʫʜʘʣʝʥʠʷ.  
ɺʦʟʤʦʞʥʦʩʪʴ ʠʟʚʣʝʢʘʪʴ ʞʝʣʝʟʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʧʝʨʩʧʝʢʪʠʚʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʦʣʳ ʢʘʢ 

ʧʦʣʝʟʥʦʛʦ ʠʩʢʦʧʘʝʤʦʛʦ. 

ʊʦʨʬ 

ʄʝʩʪʦʨʦʞʜʝʥʠʝ ʪʦʨʬʘ ɺʦʛʫʣʴʩʢʦʛʦ ʙʦʣʦʪʘ ʯʠʩʣʠʪʩʷ ʥʘ ʙʘʣʘʥʩʝ ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʨʠʨʦʜ-

ʥʳʭ ʨʝʩʫʨʩʦʚ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ [2]. 

ʊʦʨʬʷʥʘʷ ʟʘʣʝʞʴ ɺʦʛʫʣʴʩʢʦʛʦ ʙʦʣʦʪʘ ʙʳʣʘ ʧʝʨʝʩʝʯʝʥʘ ʥʘʤʠ ʧʨʠ ʙʫʨʝʥʠʠ 12 ʩʢʚʘʞʠʥ. 

ʄʦʱʥʦʩʪʴ ʟʘʣʝʞʠ ʦʪ ʮʝʥʪʨʘ ʙʦʣʦʪʘ ʢ ʝʛʦ ʩʝʚʝʨʥʦʤʫ ʢʨʘʶ ʫʤʝʥʴʰʘʝʪʩʷ ʩ 3,5 ʤ ʜʦ 0 ʤ. ɺ ʩʝʚʝʨ-

ʥʦʡ ʯʘʩʪʠ ʙʦʣʦʪʘ, ʛʜʝ ʤʦʱʥʦʩʪʴ ʟʘʣʝʞʠ ʩʦʩʪʘʚʣʷʝʪ 0,5ï1,5ʤ. ʪʦʨʬ çʩʫʭʦʡè. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ 

ʚʳʰʝʣʝʞʘʱʘʷ ʪʦʣʱʘ ʟʦʣʦʰʣʘʢʘ (2,5 ʤ) çʦʪʞʘʣʘè ʠʟ ʥʝʛʦ ʚʦʜʫ ʠ ʚ ʮʝʣʦʤ ʫʣʫʯʰʠʣʘ ʝʛʦ ʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ï ʚ ʪʦʤ ʯʠʩʣʝ ʫʤʝʥʴʰʠʣʘ ʢʠʩʣʦʪʥʦʩʪʴ. 

ɻʣʠʥʠʩʪʦʝ ʩʳʨʴʝ 

ʄʳ ʠʩʩʣʝʜʦʚʘʣʠ ʛʣʠʥʠʩʪʫʶ ʯʘʩʪʴ ʨʘʟʨʝʟʘ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɺʦʛʫʣʴʩʢʦʛʦ ʙʦʣʦʪʘ ʩ ʮʝʣʴʶ 

ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʠʛʦʜʥʦʩʪʠ ʛʣʠʥ ʜʣʷ ʢʝʨʘʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʨʦʙʳ ʦʪʦʙʨʘʥʳ ʠʟ ʢʝʨʥʘ 

ʪʨʝʭ ʩʢʚʘʞʠʥ. ʇʦ ʤʠʥʝʨʘʣʴʥʦʤʫ ʩʦʩʪʘʚʫ ʛʣʠʥʳ ʤʦʥʪʤʦʨʠʣʣʦʥʠʪ ï ʛʠʜʨʦʩʣʶʜʠʩʪʳʝ ʄʠʥʝʨʘʣʴ-

ʥʳʝ ʟʝʨʥʘ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʤʳʚʢʠ ʦʪʣʦʞʝʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʳ: ʵʧʠʜʦʪ ï 75%, ʧʦʣʝ-

ʚʦʡ ʰʧʘʪ ï 10%, ʨʦʛʦʚʘʷ ʦʙʤʘʥʢʘ ï 10%, ʢʚʘʨʮ ï 4%, ʤʘʛʥʝʪʠʪ ï ʜʦ 1%. ɹʦʣʴʰʠʥʩʪʚʦ ʟʝʨʝʥ 

ʠʤʝʶʪ ʨʘʟʤʝʨ 0,1ï0,2 ʤʤ, ʬʦʨʤʘ ʟʝʨʝʥ ʫʛʣʦʚʘʪʘʷ. ʀʤʝʶʪʩʷ ʝʜʠʥʠʯʥʳʝ ʦʙʣʦʤʢʠ ʪʫʬʦʘʣʝʚʨʦʣʠ-

ʪʦʚ ʨʘʟʤʝʨʦʤ ʜʦ 5 ʤʤ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 21216.9-83 ʛʣʠʥʠʩʪʳʝ ʦʪʣʦʞʝʥʠʷ ɺʦʛʫʣʴʩʢʦʛʦ ʫʯʘʩʪʢʘ ʣʝʛʢʦ-

ʧʣʘʚʢʠʝ (ʤʝʥʝʝ 13500 C), ʩ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʢʨʘʩʷʱʠʭ ʦʢʩʠʜʦʚ (Fe2O3 ʤʝʥʝʝ 1.0%), ʙʝʟ ʚʦ-

ʜʦʨʘʩʪʚʦʨʠʤʳʭ ʩʦʣʝʡ, ʤʦʥʪʤʦʨʠʣʣʦʥʠʪ ï ʛʠʜʨʦʩʣʶʜʠʩʪʳʝ[1], ʩ ʥʠʟʢʠʤ (ʤʝʥʝʝ 1%) ʩʦʜʝʨʞʘʥʠ-

ʝʤ ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʭ ʚʢʣʶʯʝʥʠʡ, ʩ ʥʠʟʢʠʤ (ʜʦ 10%) ʩʦʜʝʨʞʘʥʠʝʤ ʩʚʦʙʦʜʥʦʛʦ ʢʚʘʨʮʘ, ʠʤʝʶʪ 

ʨʘʚʥʦʤʝʨʥʦ ʦʢʨʘʰʝʥʥʳʡ ʯʝʨʝʧʦʢ [3].  ɺʦʜʦʧʦʛʣʦʱʝʥʠʝ ʟʘʚʠʩʠʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʩʧʝʢʘʥʠʷ: 

9500ʉ- 7%; 10500ʉ ï 4%; 1150 0ʉ ï 1.2%. 

ʅʠʞʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʛʣʠʥʠʩʪʳʭ ʦʪʣʦʞʝʥʠʡ ɺʦʛʫʣʴʩʢʦʛʦ ʫʯʘʩʪʢʘ 

ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʚ ʥʠʭ 20% ʟʦʣʳ ʚ ʢʘʯʝʩʪʚʝ ʦʪʦʱʠʪʝʣʷ ʠ ʥʘʛʨʝʚʝ ʜʦ 1050ʦʉ: ʦʙʱʘʷ ʫʩʘʜʢʘ ï  9%, 

ʦʛʥʝʚʘʷ ʫʩʘʜʢʘ ï 10%, ʚʦʜʦʧʦʛʣʘʱʝʥʠʝ-3%,ʧʣʦʪʥʦʩʪʴ ï 1,6 ʛ/ʩʤ3,ʧʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʩʞʘʪʠʠ  

ʚʳʰʝ, ʯʝʤ ʫ ʢʠʨʧʠʯʘ ʤʘʨʢʠ 200. 

 ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʚ ʨʘʙʦʪʝ ʤʠʥʝʨʘʣʴʥʳʝ ʨʝʩʫʨʩʳ ɺʦʛʫʣʴʩʢʦʛʦ ʫʯʘʩʪʢʘ:  ʟʦʣʦʰʣʘʢʠ, ʪʦʨʬ, 
ʛʣʠʥʠʩʪʦʝ ʩʳʨʴʝ ʜʦʣʞʥʳ ʨʘʟʨʘʙʘʪʳʚʘʪʴʩʷ ʢʦʤʧʣʝʢʩʥʦ ʧʦ ʩʣʝʜʫʶʱʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: 

ʀʟʚʣʝʯʝʥʠʝ ʠʟ ʟʦʣʦʰʣʘʢʦʚ ʤʘʛʥʝʪʠʪʘ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʞʝʣʝʟʦʨʫʜʥʦʛʦ ʢʦʥʮʝʥʪʨʘʪʘ ʠ 

ʣʸʛʢʦʡ ʟʦʣʳ. ʄʘʛʥʝʪʠʪʦʚʳʡ ʧʦʨʦʰʦʢ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ  ʜʦʙʘʚʢʘ ʚ ʪʷʞʝʣʳʝ ʙʫʨʦʚʳʝ 

ʨʘʩʪʚʦʨʳ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʟʦʣʦʰʣʘʢʘ ʢʘʢ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʝʩʢʘ, ʧʝʩʢʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʙʝʪʦʥʥʳʭ ʠ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʳʭ ʩʤʝʩʝʡ  ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʠʨʧʠʯʘ ʠʟ ʤʝʩʪʥʦʡ ʛʣʠʥʳ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʦʨʬʘ ʩ ʜʦʙʘʚʢʦʡ ʟʦʣʦʰʣʘʢʘ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʫʞʜ (ʘʛʨʦʩʤʝ-

ʩʠ). 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʣʠʥʠʩʪʦʛʦ ʩʳʨʴʷ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʟʦʣʦʰʣʘʢʘ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʝʨʘʤʠʯʝ-

ʩʢʠʭ ʠʟʜʝʣʠʡ. 
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1. ɺʘʨʛʘʥʦʚ ʉ.ɻ., ʂʣʝʰʠʥʘ ʌ.ɺ. ʆʪʯʝʪ: ʉʦʩʪʘʚʣʝʥʠʝ ʢʘʨʪʳ ʨʘʟʚʝʜʘʥʥʦʩʪʠ ʨʦʩʩʳʧʝʡ ʟʦ-

ʣʦʪʘ ʠ ʧʣʘʪʠʥʳ ʧʦ ʨʘʡʦʥʫ ʜʝʷʪʝʣʴʥʦʩʪʠ ʀʩʦʚʩʢʦʛʦ ʧʨʠʠʩʢʘ ʚ ʤʘʩʰʪʘʙʝ 1:25000, ʋɻʌ, 1982. 
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ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʤʘʩʰʪʘʙʘ 1:200000. ʉʝʨʠʷ ʉʨʝʜʥʝʫʨʘʣʴʩʢʘʷ. ʃʠʩʪ 0-40-ʍII. ʋɻʌ, 2001. 

3. ʇʫʜʦʚʢʠʥ ɸ.ɽ. ʆʪʯʝʪ ʦ ʧʨʦʚʝʜʝʥʠʠ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʥʘ ʢʠʨʧʠʯʥʳʝ ʛʣʠʥʳ ʚ 

ʅʠʞʥʝʪʫʨʠʥʩʢʦʤ ʨʘʡʦʥʝ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʌʦʥʜʳ ʀɻʈʊ, 1997. 
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ʀɿʋʏɽʅʀɽ ʄɽʊɸʉʆʄɸʊʀʊʆɺ ɹɸʈɸʅʔɽɺʉʂʆɻʆ 

ʈʋɼʆʇʈʆʗɺʃɽʅʀʗ ɿʆʃʆʊɸ (ʂɸʄʏɸʊʉʂʀʁ ʂʈɸʁ) 
 

ʆɺʏʀʅʅʀʂʆɺ ʀ. ʄ. 

 

ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

ʇʨʦʷʚʣʝʥʠʝ ɹʘʨʘʥʴʝʚʩʢʦʝ ʧʨʠʫʨʦʯʝʥʦ ʢ ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʦʡ ʠʥʪʨʫʟʠʠ ʜʘʮʠʪʦʚ, ʧʨʦʨʳʚʘ-

ʶʱʝʡ ʘʥʜʝʟʠʪʳ ʠ ʪʫʬʳ. ɺʩʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠʥʘʜʣʝʞʘʪ ʢ ʢʘʭʪʫʥʩʢʦʤʫ ʢʦʤʧʣʝʢʩʫ ʤʠʦʮʝʥʘï

ʧʣʠʦʮʝʥʘ. ɺ ʧʨʠʨʘʟʣʦʤʥʳʭ ʯʘʩʪʷʭ ʨʫʜʦʧʨʦʷʚʣʝʥʠʷ ʦʙʨʘʟʦʚʘʥʳ ʢʚʘʨʮʝʚʳʝ ʟʦʣʦʪʦʨʫʜʥʳʝ ʞʠʣʳ, 

ʚʜʦʣʴ ʢʦʪʦʨʳʭ ʨʘʟʚʠʣʠʩʴ ʧʨʦʧʠʣʠʪʠʟʘʮʠʷ, ʘʨʛʠʣʣʠʟʘʮʠʷ, ʨʝʜʢʦ ʠʟʤʝʥʝʥʠʷ ʜʦ ʢʚʘʨʮʠʪʦʚ. ɺ 

2014 ʛʦʜʫ ʚ ʧʝʨʠʦʜ ʦʮʝʥʦʯʥʳʭ ʨʘʙʦʪ ʥʘ ʜʘʥʥʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʢʚʘʨʮʝʚʳʝ 

ʱʝʪʢʠ ʩ ʩʚʦʙʦʜʥʳʤ ʟʦʣʦʪʦʤ, ʠʟʫʯʝʥʠʝʤ ʢʦʪʦʨʳʭ ʟʘʥʠʤʘʣʩʷ ʧʨʦʬʝʩʩʦʨ ʜ. ʛ.-ʤ. ʥ. ʆʢʨʫʛʠʥ ɺ.ʄ.  

ʉʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʟʦʣʦʪʘ 12,7 ʛ/ʪ, ʩʝʨʝʙʨʘ 8,5 ʛ/ʪ.  

ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʵʧʠʪʝʨʤʘʣʴʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚ 

ʧʦʩʣʝʜʥʠʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʠ ʚʳʜʝʣʷʶʪʩʷ ʢʘʢ ʦʪʜʝʣʴʥʳʡ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʦʚʳʡ ʧʨʦʤʳʰʣʝʥʥʳʡ ʪʠʧ 

ʟʦʣʦʪʦʨʫʜʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ʂʨʦʤʝ ʪʦʛʦ, çʵʧʠʪʝʨʤʘʣʴʥʘʷ ʩʨʝʜʘ ʷʚʣʷʝʪʩʷ ʣʠʰʴ ʥʝʙʦʣʴʰʦʡ 

ʯʘʩʪʴʶ ʚʩʝʡ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʚʦʚʣʝʯʝʥʘ ʚ ʧʨʠʚʥʦʩ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʠ ʦʪʣʦ-

ʞʝʥʠʝ ʤʝʪʘʣʣʦʚè (Hedenquist, 1988). 

  ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʠʟʫʯʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʨʦʜ 

ʠ ʨʫʜ, ʦʧʨʝʜʝʣʠʪʴ ʪʠʧ ʨʫʜʦʥʦʩʥʳʭ ʤʝʪʘʩʦʤʘʪʠʪʦʚ ʠ ʫʩʣʦʚʠʷ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ.    

 

 

ʈʠʩ. 1. ʈʘʩʧʦʣʦʞʝʥʠʝ ʤʠʥʝʨʘʣʦʚ ʚ ʧʨʝʜʝʣʘʭ ʧʨʦʞʠʣʢʘ, ʩ ʧʨʠʚʝʜʝʥʥʦʡ ʢʘʨʪʦʡ ʵʣʝʤʝʥʪʥʦʛʦ  

ʢʘʨʪʠʨʦʚʘʥʠʷ ʚ ʟʝʨʥʝ ʘʧʘʪʠʪʘ 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʢ ʜʘʥʥʦʤʫ ʤʦʤʝʥʪʫ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʣʫʯʝʥʳ ʥʦʚʳʝ ʜʘʥʥʳʝ 

ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʩʪʨʦʝʥʠʷ      ʦʢʦʣʦʨʫʜʥʳʭ ʤʝʪʘʩʦʤʘʪʠʪʦʚ ɹʘʨʘʥʴʝʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ.  

ɺʦʟʣʝ ʢʚʘʨʮʝʚʳʭ ʧʨʦʞʠʣʢʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘʣʠʯʠʝ ʢʚʘʨʮ-ʧʦʣʝʚʦʰʧʘʪʦʚʳʭ ʤʝʪʘʩʦʤʘʪʠ-

ʪʦʚ. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʚʜʦʣʴ ʢʚʘʨʮʝʚʳʭ ʧʨʦʞʠʣʦʢ ʦʙʥʘʨʫʞʝʥʳ ʩʢʦʧʣʝʥʠʷ ʘʧʘʪʠʪʘ (ʭʠʤʠʯʝ-

ʩʢʠʡ ʩʦʩʪʘʚ ʫʪʦʯʥʷʝʪʩʷ). ʇʦʷʚʣʝʥʠʝ ʘʧʘʪʠʪʘ ʥʘʚʦʜʠʪ ʥʘ ʥʝʢʦʪʦʨʳʝ ʛʠʧʦʪʝʟʳ ʦʙʨʘʟʦʚʘʥʠʷ ʜʘʥ-

ʥʳʭ ʤʝʪʘʩʦʤʘʪʠʪʦʚ: ʧʝʨʚʘʷ ʛʠʧʦʪʝʟʘ ï ʜʘʥʥʳʡ ʘʧʘʪʠʪ ʷʚʣʷʝʪʩʷ çʧʥʝʚʤʘʪʦʣʠʪʦʚʳʤè, ʚʪʦʨʘʷ ï 
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ʘʧʘʪʠʪ ʦʙʨʘʟʦʚʘʣʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʤʝʪʘʩʦʤʘʪʦʟʘ. ʆʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ 

ʟʝʨʥʘ ʘʧʘʪʠʪʘ ʠʤʝʶʪ ʜʚʫʭʬʘʟʥʦʝ ʩʪʨʦʝʥʠʝ (ʨʠʩ. 1), ʧʨʠ ʵʪʦʤ ʧʝʨʚʘʷ ʬʘʟʘ ʩʦʩʪʘʚʣʝʥʦ ʭʣʦʨʬʪʦ-

ʨʘʧʘʪʠʪʦʤ, ʘ ʧʦʩʣʝʜʫʶʱʘʷ ʛʠʜʨʦʢʩʠʘʧʘʪʠʪʦʤ, ʯʪʦ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘʤ ʦ ʧʝʨʝʤʝʥʥʦʤ ʩʦʩʪʘʚʝ 

ʨʘʩʪʚʦʨʦʚ.  

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʠʟʫʯʝʥʥʳʭ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʦʙʨʘʟʮʘʭ ʥʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʩʚʦʙʦʜ-

ʥʦʛʦ ʟʦʣʦʪʘ, ʦʜʥʘʢʦ, ʧʨʠ ʠʟʫʯʝʥʠʠ ʘʥʰʣʠʬʦʚ ʥʘ ʩʢʘʥʠʨʫʶʱʝʤ ʵʣʝʢʪʨʦʥʥʦʤ ʤʠʢʨʦʩʢʦʧʝ JSM-

6390LV ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʟʦʣʦʪʦ ʥʘʭʦʜʠʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʤʠʢʨʦʚʢʣʶʯʝʥʠʡ ʚ ʩʫʣʴʬʠʜʘʭ, ʯʘʱʝ ʚʩʝ-

ʛʦ ʚ ʧʠʨʠʪʝ. 

 ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʦʙʨʘʟʮʦʚ, ʦʪʦʙʨʘʥʥʳʭ ʩ ʛʣʫʙʠʥʳ 100 ʠ 5-10 ʤʝʪʨʦʚ (ʨʠʩ.2), ʦʪʤʝʯʝʥʦ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʩʠʣʠʢʘʪʥʦʛʦ ʘʥʘʣʠʟʘ, ʯʪʦ ʧʦ ʤʝʨʝ ʧʨʦʜʚʠʞʝʥʠʷ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʦʠʩʭʦʜʠʣ ʚʳʥʦʩ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ ʧʦʨʦʜʦʦʙʨʘʟʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʢʚʘʨʮʘ ʠ ʩʝʨʳ, ʧʦʩʣʝʜʥʷʷ ʷʚ-

ʣʷʝʪʩʷ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʵʢʟʦʛʝʥʥʦʡ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʨʘʟʦʚʘʥʠʶ ʨʘʟʣʠʯʥʳʭ çʥʦʚʳʭè 

ʩʫʣʴʬʠʜʦʚ, ʪʘʢʠʭ ʢʘʢ ʭʘʣʴʢʦʧʠʨʠʪ ʠ ʙʣʝʢʣʳʝ ʨʫʜʳ.  ʊʘʢʞʝ ʧʦ ʤʝʨʝ ʫʤʝʥʴʰʝʥʠʷ ʛʣʫʙʠʥʳ ʟʘʣʝ-

ʛʘʥʠʷ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʩʦʜʝʨʞʘʥʠʷ ʟʦʣʦʪʘ ʚ ʧʠʨʠʪʝ, ʠ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʚ ʥʦʚʦʦʙʨʘʟʦʚʘʥʥʦʡ ʙʣʝʢʣʦʡ 

ʨʫʜʝ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʤʠʢʨʦʚʢʣʶʯʝʥʠʡ ʚʢʣʶʯʝʥʠʡ ʩʝʨʝʙʨʦ. ʇʨʠ ʧʦʵʣʝʤʝʥʪʥʦʤ ʢʘʨʪʠʨʦ-

ʚʘʥʠʠ, ʧʠʨʠʪ-ʭʘʣʴʢʦʧʠʨʠʪʦʚʦʛʦ ʩʨʦʩʪʢʘ ʧʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʟʦʣʦʪʦ ʥʠʢʘʢ ʥʝ ʩʚʷʟʘʥʦ ʩ ʤʝʜʴʶ. 

ʈʠʩ. 2. ʇʨʠʚʥʦʩ-ʚʳʥʦʩ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʦʙʨʘʟʮʦʚ, ʦʪʦʙʨʘʥʥʳʭ ʥʘ ʛʣʫʙʠʥʝ 

100ï10 ʤ 

 

ʆʩʥʦʚʥʳʝ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ:  

1. ʇʨʦʮʝʩʩ ʦʙʨʘʟʦʚʘʥʠʷ ʤʝʪʘʩʦʤʘʪʠʪʦʚ ɹʘʨʘʥʴʝʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩʣʦʞʝʥ ʠ ʧʨʦʭʦ-

ʜʠʣ ʚ ʫʩʣʦʚʠʷʭ ʩʤʝʥʳ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʨʘʩʪʚʦʨʦʚ. 

2. ɺ ʦʢʦʣʦ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʯʘʩʪʷʭ ʨʫʜʥʳʭ ʪʝʣ ʧʨʦʠʩʭʦʜʠʪ ʚʳʥʦʩ ʙʦʣʴʰʠʥʩʪʚʘ ʧʦʨʦʜʦ-

ʦʙʨʘʟʫʶʱʠʡ ʵʣʝʤʝʥʪʦʚ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʢʨʝʤʥʠʷ ʠ ʩʝʨʳ, ʟʘ ʩʯʝʪ ʧʦʩʣʝʜʥʝʡ ʧʨʦʠʟʦʰʣʦ ʦʙʨʘʟʦ-

ʚʘʥʠʝ çʥʦʚʳʭè ʩʫʣʴʬʠʜʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʧʨʠʩʫʪʩʪʚʫʝʪ ʙʣʝʢʣʘʷ ʨʫʜʘ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʩʝʨʝʙʨʘ. 

3. ʇʦ ʤʝʨʝ ʫʤʝʥʴʰʝʥʠʷ ʛʣʫʙʠʥʳ ʟʘʣʝʛʘʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʟʦʣʦʪʘ ʚ ʩʫʣʴʬʠʜʘʭ ʚʦʟʨʘʩʪʘʶʪ. 

ʊʘʢʞʝ ʠʤʝʝʪʩʷ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʟʦʣʦʪʘ, ʠʟʫʯʘʝʤʦʛʦ ʆʢʨʫʛʠ-

ʥʳʤ ɺ. ʄ., ʚʳʟʚʘʥʦ ʨʘʟʨʫʰʝʥʠʝʤ ʩʫʣʴʬʠʜʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʜʝʡʩʪʚʠʷ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ, 

ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʚʳʩʚʦʙʦʞʜʝʥʠ ʁʟʦʣʦʪʘ ʠ ʝʛʦ ʢʦʥʩʦʣʠʜʘʮʠʠ ʥʘ ʟʝʨʥʘʭ ʢʚʘʨʮʘ. 
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ʋɼʂ 553.3/.4 

 

ʈʆʃʔ ɺʄɽʑɸʖʑʀʍ ʇʆʈʆɼ ɺ ʋʉʃʆɺʀʗʍ ʈɸɿʄɽʑɽʅʀʗ ʈʋɼ 

ʄɽʉʊʆʈʆɾɼɽʅʀʗ çɿɸʇʆʃʗʈʅʆɽè  

(ʂʆʃʔʉʂʀʁ ʇʆʃʋʆʉʊʈʆɺ) 
 

ʊɸʁʄɸʉʆɺ ɼ. ɺ., ɼʋʐʀʅ ɺ. ɸ. 

ɸʆ çʈʫʩʩʢʘʷ ʤʝʜʥʘʷ ʢʦʤʧʘʥʠʷè 
 

ʅʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʨʘʟʚʠʪʳ ʪʫʬʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʝ ʧʦʨʦʜʳ (ʬʠʣʣʠʪʳ, ʘʣʝʚʨʦʣʠʪʳ, ʧʝʩ-

ʯʘʥʠʢʠ, ʪʫʬʦʧʝʩʯʘʥʥʠʢʠ), ʚʫʣʢʘʥʦʛʝʥʥʳʝ ʧʦʨʦʜʳ (ʜʦʣʝʨʠʪʳ ʪʨʝʪʴʝʛʦ ʠ ʯʝʪʚʝʨʪʦʛʦ ʵʬʬʫʟʠʚʥʦ-

ʛʦ ʧʦʢʨʦʚʘ), ʠʥʪʨʫʟʠʚʥʳʡ ʢʦʤʧʣʝʢʩ: ʛʘʙʙʨʦ-ʜʦʣʝʨʠʪʳ ʠ ʥʠʢʝʣʝʥʦʩʥʳʝ ʦʩʥʦʚʥʳʝ ʠ ʫʣʴʪʨʘʦʩ-

ʥʦʚʥʳʝ ï ʛʘʙʙʨʦ, ʧʠʨʦʢʩʝʥʠʪʳ, ʠʟʤʝʥʝʥʥʳʝ ʧʝʨʠʜʦʪʠʪʳ), ʘ ʪʘʢʞʝ ʧʦʨʦʜʳ ʜʘʡʢʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ 

(ʜʘʡʢʠ ʜʦʣʝʨʠʪʦʚ) [3ï5] . 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ ʚʳʧʦʣʥʝʥʦ ʚ ʧʨʝʜʝʣʘʭ ʨʘʟʣʠʯʥʳʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 

ʛʦʨʠʟʦʥʪʘʭ ʧʦ ʚʩʝʤʫ ʧʨʦʩʪʠʨʘʥʠʶ. 

ʊʫʬʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʝ ʧʦʨʦʜʳ çʧʨʦʜʫʢʪʠʚʥʦʡè ʞʜʘʥʦʚʩʢʦʡ ʩʚʠʪʳ ʥʘ ʫʯʘʩʪʢʝ ʤʝʩʪʦ-

ʨʦʞʜʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʬʠʣʣʠʪʦʚʳʤʠ ʩʣʘʥʮʘʤʠ, ʘʣʝʚʨʦʣʠʪʘʤʠ, ʧʝʩʯʘʥʠʢʘʤʠ ʠ ʪʫʬʦʧʝʩʯʘʥʠ-

ʢʘʤʠ.  

ʌʠʣʣʠʪʦʚʳʝ ʩʣʘʥʮʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʪʦʥʢʦʣʠʩʪʦʚʘʪʳʝ ʧʦʨʦʜʳ, ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʩʦ 

ʩʣʘʥʮʝʚʘʪʦʩʪʴʶ, ʥʝ ʩʦʚʧʘʜʘʶʱʝʡ ʩʦ ʩʣʦʠʩʪʦʩʪʴʶ, ʦʪ ʪʝʤʥʦ-ʩʝʨʦʛʦ ʜʦ ʟʝʣʝʥʦʚʘʪʦ-ʯʝʨʥʦʛʦ ʮʚʝ-

ʪʘ. ʈʘʟʤʝʨ ʟʝʨʝʥ ʜʦ 0,01 ʤʤ. ʇʦʨʦʜʘ ʩʣʦʞʝʥʘ ʟʝʨʥʘʤʠ ʢʚʘʨʮʘ, ʧʦʣʝʚʳʭ ʰʧʘʪʦʚ, ʣʝʡʩʪʘʤʠ ʭʣʦ-

ʨʠʪʘ, ʩʝʨʠʮʠʪʘ ʠ ʛʨʘʬʠʪʠʟʠʨʦʚʘʥʥʳʤʠ ʯʘʩʪʠʮʘʤʠ, ʯʘʩʪʦ ʟʘʧʦʣʥʷʶʱʠʤʠ ʦʙʱʫʶ ʤʘʩʩʫ. ʀʥʦʛʜʘ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʣʝʡʢʦʢʩʝʥ, ʩʬʝʥ, ʨʫʪʠʣ, ʤʘʛʥʝʪʠʪ, ʩʫʣʴʬʠʜʳ. ʉʪʨʫʢʪʫʨʘ ʧʦʨʦʜ ʧʝʣʠʪʦʚʘʷ ʠʣʠ 

ʘʣʝʚʨʦʧʝʣʠʪʦʚʘʷ, ʪʘʢ ʞʝ ʥʘʙʣʶʜʘʝʪʩʷ ʛʝʪʝʨʦʙʣʘʩʪʦʚʘʷ ʦʪ ʤʠʢʨʦ- ʜʦ ʤʝʣʢʦʟʝʨʥʠʩʪʦʡ, ʣʝʧʠʜʦ-

ʛʨʘʥʦʙʣʘʩʪʦʚʘʷ. ɿʝʨʥʘ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʦʢʘʪʘʥʥʦʩʪʠ. ʏʘʩʪʦ ʦʪʤʝʯʘʶʪʩʷ ʯʝʨʝʜʦʚʘʥʠʝ ʩʣʦʝʚ ʩ 

ʧʝʣʠʪʦʚʦʡ ʠʣʠ ʘʣʝʚʨʦʧʝʣʠʪʦʚʦʡ ʩʪʨʫʢʪʫʨʘʤʠ. ɺ ʧʨʦʮʝʥʪʥʦʤ ʦʪʥʦʰʝʥʠʠ ʢʦʣʠʯʝʩʪʚʦ ʧʦʨʦʜ ʩ 

ʧʝʣʠʪʦʚʦʡ ʩʪʨʫʢʪʫʨʦʡ ʙʦʣʴʰʝ, ʯʝʤ ʩ ʘʣʝʚʨʦʧʝʣʠʪʦʚʦʡ.  

ɺ ʘʣʝʚʨʦʣʠʪʘʭ ʥʝʩʢʦʣʴʢʦ ʠʟʤʝʥʷʝʪʩʷ ʩʦʩʪʘʚ ʦʙʣʦʤʦʯʥʦʡ ʯʘʩʪʠ. ʇʨʝʦʙʣʘʜʘʶʪ ʟʝʨʥʘ ʧʦ-

ʣʝʚʳʭ ʰʧʘʪʦʚ, ʘʣʴʙʠʪʘ ʠ ʤʠʢʨʦʢʣʠʥʘ, ʚ ʤʝʥʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ ʦʪʤʝʯʘʝʪʩʷ ʢʚʘʨʮ. ɿʝʨʥʘ ʢʚʘʨʮʘ 

ʤʝʥʝʝ ʦʢʘʪʘʥʥʳʝ, ʯʝʤ ʟʝʨʥʘ ʧʦʣʝʚʳʭ ʰʧʘʪʦʚ. ɺ ʮʝʤʝʥʪʝ ʘʣʝʚʨʦʣʠʪʦʚ ʧʨʝʦʙʣʘʜʘʶʪ ʭʣʦʨʠʪ, ʩʝ-

ʨʠʮʠʪ, ʧʨʠʩʫʪʩʪʚʫʶʪ ʛʣʠʥʠʩʪʳʝ ʯʘʩʪʠʮʳ. 

ʇʦʨʦʜʳ ʩ ʙʦʣʝʝ ʛʨʫʙʦʦʙʣʦʤʦʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʣʠʤʠʢʪʦʚʳʤʠ ʧʝʩʯʘʥʠ-

ʢʘʤʠ ʠ ʪʫʬʦʧʝʩʯʘʥʠʢʘʤʠ, ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʦʛʦ ʜʦ ʪʝʤʥʦ-ʩʝʨʦʛʦ ʮʚʝʪʘ. ɺ ʩʦʩʪʘʚʝ ʧʝʩʯʘʥʠʢʦʚ ʧʨʝ-

ʦʙʣʘʜʘʶʪ ʦʩʪʨʦʫʛʦʣʴʥʳʝ, ʧʣʦʭʦ ʦʢʘʪʘʥʥʳʝ ʟʝʨʥʘ ʢʚʘʨʮʘ, ʘʣʴʙʠʪʘ, ʨʝʞʝ ʤʠʢʨʦʢʣʠʥʘ. ʆʪʤʝʯʘ-

ʶʪʩʷ ʧʠʨʦʢʩʝʥ, ʩʬʝʥ, ʨʫʪʠʣ, ʤʘʛʥʝʪʠʪ, ʩʫʣʴʬʠʜʳ ʠ ʛʨʘʬʠʪʠʟʠʨʦʚʘʥʥʳʝ ʯʘʩʪʠʮʳ. ʎʝʤʝʥʪ ʙʘ-

ʟʘʣʴʥʦʛʦ ʪʠʧʘ, ʨʝʞʝ ʧʦʨʦʚʦʛʦ, ʩʦʩʪʘʚ ʩʝʨʠʮʠʪ-ʭʣʦʨʠʪʦʚʳʡ ʩ ʥʝʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʤʝʣʢʠʭ ʠ 

ʦʙʳʯʥʦ ʙʦʣʝʝ ʦʢʘʪʘʥʥʳʭ ʟʝʨʝʥ ʢʚʘʨʮʘ. ʇʝʩʯʘʥʠʢʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʨʘʩʩʣʘʥʮʦʚʘʥʥʳʝ, 

ʯʘʩʪʦ ʦʪʤʝʯʘʝʪʩʷ ʩʦʛʣʘʩʥʘʷ ʩʦ ʩʣʘʥʮʝʚʘʪʦʩʪʴʶ ʦʨʠʝʥʪʠʨʦʚʢʘ ʦʙʣʦʤʦʯʥʳʭ ʟʝʨʝʥ. 

ʕʬʬʫʟʠʚʥʳʝ ʧʦʨʦʜʳ ʩʣʘʛʘʶʪ ʦʙʰʠʨʥʫʶ ʧʣʦʱʘʜʴ ʢ ʩʝʚʝʨʫ ʠ ʶʛʫ ʦʪ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ 

ʦʪʥʦʩʷʪʩʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢ ʪʨʝʪʴʝʤʫ ʠ ʯʝʪʚʝʨʪʦʤʫ ʵʬʬʫʟʠʚʥʳʤ ʧʦʢʨʦʚʘʤ [2].  

ɼʦʣʝʨʠʪʳ ʪʨʝʪʴʝʛʦ ʧʦʢʨʦʚʘ ʚ ʣʝʞʘʯʝʤ ʙʦʢʫ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʦʥʢʦʟʝʨʥʠ-

ʩʪʳʤʠ ʧʦʨʦʜʘʤʠ ʪʝʤʥʦ-ʩʝʨʦʛʦ ʮʚʝʪʘ ʩ ʟʝʣʝʥʦʚʘʪʳʤ ʦʪʪʝʥʢʦʤ, ʤʠʥʜʘʣʝʢʘʤʝʥʥʦʡ ʪʝʢʩʪʫʨʳ. 

ʉʪʨʫʢʪʫʨʘ ʨʝʣʠʢʪʦʚʘʷ ʧʦʡʢʠʣʠʪʦ-ʦʬʠʪʦʚʘʷ, ʥʦʚʦʦʙʨʘʟʦʚʘʥʥʘʷ ï ʣʝʧʠʜʦʙʣʘʩʪʦʚʘʷ. ʇʣʘʛʠʦʢʣʘʟ 

ʧʨʝʜʩʪʘʚʣʝʥ ʣʝʡʩʪʘʤʠ ʘʣʴʙʠʪʘ, ʨʘʟʤʝʨʦʤ 0,05 ʤʤ, ʢʦʪʦʨʳʝ ʟʘʤʝʱʘʶʪʩʷ ʭʣʦʨʠʪʦʤ, ʘʢʪʠʥʦʣʠ-

ʪʦʤ, ʣʝʡʢʦʢʩʝʥʦʤ. ʄʦʥʦʢʣʠʥʥʳʡ ʧʠʨʦʢʩʝʥ ʟʘʤʝʱʘʝʪʩʷ ʭʣʦʨʠʪʦʤ, ʘʢʪʠʥʦʣʠʪʦʤ. ɺ ʨʘʟʣʠʯʥʳʭ 

ʢʦʣʠʯʝʩʪʚʘʭ ʚʩʪʨʝʯʘʶʪʩʷ ʘʤʬʠʙʦʣ, ʵʧʠʜʦʪ, ʢʘʣʴʮʠʪ ʠ ʣʝʡʢʦʢʩʝʥ. ɺ ʜʦʣʝʨʠʪʘʭ ʪʨʝʪʴʝʛʦ ʵʬʬʫ-

ʟʠʚʥʦʛʦ ʧʦʢʨʦʚʘ ʦʪʤʝʯʘʶʪʩʷ ʰʘʨʦʚʳʝ ʣʘʚʳ. 

ɼʦʣʝʨʠʪʳ ʯʝʪʚʝʨʪʦʛʦ ʵʬʬʫʟʠʚʥʦʛʦ ʧʦʢʨʦʚʘ ʧʝʨʝʢʨʳʚʘʶʱʠʝ çʧʨʦʜʫʢʪʠʚʥʫʶ ʪʦʣʱʫè, 

ʩʦʩʪʦʷʪ ʠʟ ʥʝʠʟʤʝʥʝʥʥʦʛʦ ʧʣʘʛʠʦʢʣʘʟʘ, ʤʦʥʦʢʣʠʥʥʦʛʦ ʧʠʨʦʢʩʝʥʘ ʜʠʦʧʩʠʜ-ʘʚʛʠʪʦʚʦʛʦ ʨʷʜʘ, ʧʝ-

ʨʝʤʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʭʣʦʨʠʪʘ, ʘʢʪʠʥʦʣʠʪʘ, ʵʧʠʜʦʪʘ, ʢʘʨʙʦʥʘʪʘ, ʣʝʡʢʦʢʩʝʥʘ. 

ʀʥʪʨʫʟʠʚʥʳʝ ʧʦʨʦʜʳ ʧʦ ʩʦʩʪʘʚʫ, ʦʪʥʦʩʠʪʝʣʴʥʦʤʫ ʚʦʟʨʘʩʪʫ ʠ ʫʩʣʦʚʠʷʤ ʟʘʣʝʛʘʥʠʷ ʥʘ 

ʫʯʘʩʪʢʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʜʚʝ ʛʨʫʧʧʳ: ʠʥʪʨʫʟʠʚʳ ʛʘʙʙʨʦ-ʜʦʣʝʨʠʪʦʚ ʠ ʠʥʪʨʫʟʠʚʳ 

ʦʩʥʦʚʥʳʭ ʠ ʫʣʴʪʨʘʦʩʥʦʚʥʳʭ ʧʦʨʦʜ [1]. 



60 

 

ɻʘʙʙʨʦ-ʜʦʣʝʨʠʪʳ ʦʪʥʦʩʷʪʩʷ ʢ ʥʘʠʙʦʣʝʝ ʨʘʥʥʠʤ ʩʪʘʜʠʷʤ ʧʨʦʷʚʣʝʥʠʷ ʧʣʫʪʦʛʝʥʥʦʛʦ ʤʘʛ-

ʤʘʪʠʟʤʘ, ʬʦʨʤʠʨʫʷ ʚʳʜʝʨʞʘʥʥʳʝ ʧʦ ʧʨʦʩʪʠʨʘʥʠʶ ʠ ʧʘʜʝʥʠʶ ʩʠʣʣʦʦʙʨʘʟʥʳʝ ʪʝʣʘ. ʄʦʱʥʦʩʪʴ 

ʪʝʣ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 20 ʜʦ 200 ʤ, ʧʨʦʪʷʞʝʥʥʦʩʪʴ ï ʦʪ 100 ʜʦ 2000 ʤ. ʇʦʨʦʜʳ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʦʛʦ 

ʮʚʝʪʘ, ʧʣʦʪʥʳʝ, ʤʘʩʩʠʚʥʳʝ. ʉʪʨʫʢʪʫʨʘ ʦʬʠʪʦʚʘʷ, ʥʦ ʥʘ ʬʦʥʝ ʦʩʥʦʚʥʦʡ ʤʘʩʩʳ ʚʳʜʝʣʷʶʪʩʷ ʧʦʨ-

ʬʠʨʦʚʠʜʥʳʝ ʢʨʠʩʪʘʣʣʳ ʤʦʥʦʢʣʠʥʥʦʛʦ ʧʠʨʦʢʩʝʥʘ ï ʘʚʛʠʪʘ, ʨʘʟʤʝʨʦʤ ʜʦ 2-3 ʤʤ. ʄʝʞʜʫ ʟʝʨʥʘʤʠ 

ʘʚʛʠʪʘ ʦʪʤʝʯʘʶʪʩʷ ʙʦʣʝʝ ʤʝʣʢʠʝ ʣʝʡʩʪʳ ʠʟʤʝʥʝʥʥʦʛʦ ʧʣʘʛʠʦʢʣʘʟʘ. ɺʪʦʨʠʯʥʳʝ ʤʠʥʝʨʘʣʳ ʟʘ-

ʧʦʣʥʷʶʱʠʝ ʦʙʱʫʶ ʤʘʩʩʫ - ʵʧʠʜʦʪ, ʭʣʦʨʠʪ, ʘʣʴʙʠʪ, ʣʝʡʢʦʢʩʝʥ ʧʦ ʪʠʪʘʥʦʤʘʛʥʝʪʠʪʫ. 

ʇʠʨʦʢʩʝʥʠʪʳ ʠʤʝʶʪ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʚʠʜʝ ʫʟʢʠʭ ʧʦʣʦʩ ʥʘ ʛʨʘʥʠʮʝ 

ʛʘʙʙʨʦ ʠ ʩʝʨʧʝʥʪʠʥʠʪʦʚ ʠʣʠ ʚ ʚʠʩʷʯʝʤ, ʘ ʨʝʞʝ ʚ ʣʝʞʘʯʝʤ ʙʦʢʘʭ ʥʝʙʦʣʴʰʠʭ ʤʘʩʩʠʚʦʚ ʩʝʨʧʝʥʪʠ-

ʥʠʟʠʨʦʚʘʥʥʳʭ ʧʝʨʠʜʦʪʠʪʦʚ. ʇʦʨʦʜʳ ʤʘʩʩʠʚʥʳʝ, ʯʝʨʥʦʛʦ ʮʚʝʪʘ ʩ ʟʝʣʝʥʦʚʘʪʳʤ ʦʪʪʝʥʢʦʤ. ɻʣʘʚ-

ʥʳʤ ʤʠʥʝʨʘʣʦʤ ʷʚʣʷʝʪʩʷ ʤʦʥʦʢʣʠʥʥʳʡ ʧʠʨʦʢʩʝʥ ï ʘʚʛʠʪ, ʦʪʤʝʯʘʶʪʩʷ ʭʣʦʨʠʪ, ʨʦʛʦʚʘʷ ʦʙʤʘʥʢʘ, 

ʪʨʝʤʦʣʠʪ, ʪʠʪʘʥʦʤʘʛʥʝʪʠʪ, ʟʘʤʝʱʝʥʥʳʡ ʣʝʡʢʦʢʩʝʥʦʤ. ʇʨʦʤʳʰʣʝʥʥʳʭ ʩʢʦʧʣʝʥʠʡ ʥʠʢʝʣʷ ʤʘʩ-

ʩʠʚʳ ʪʘʢʦʛʦ ʪʠʧʘ ʥʝ ʥʝʩʫʪ.  

ʇʝʨʠʜʦʪʠʪʳ. ʀʟʤʝʥʝʥʥʳʝ ʧʝʨʠʜʦʪʠʪʳ ʷʚʣʷʶʪʩʷ ʤʘʪʝʨʠʥʩʢʠʤʠ ʧʦʨʦʜʘʤʠ ʜʣʷ ʤʝʩʪʦ-

ʨʦʞʜʝʥʠʡ ʩʫʣʴʬʠʜʥʳʭ ʤʝʜʥʦ-ʥʠʢʝʣʝʚʳʭ ʨʫʜ. ʄʘʢʨʦʩʢʦʧʠʯʝʩʢʠ ʵʪʦ ʧʣʦʪʥʳʝ ʧʦʨʦʜʳ ʯʝʨʥʦʛʦ 

ʮʚʝʪʘ ʩ ʟʝʣʝʥʦʚʘʪʳʤ ʦʪʪʝʥʢʦʤ, ʯʘʩʪʦ ʩ ʪʦʥʢʠʤʠ ʧʨʦʞʠʣʢʘʤʠ ʩʝʨʧʦʬʠʪʘ, ʭʨʠʟʦʪʠʣ-ʘʩʙʝʩʪʘ. ʇʦʜ 

ʤʠʢʨʦʩʢʦʧʦʤ ʚʠʜʥʘ ʨʝʣʠʢʪʦʚʘʷ ʧʦʡʢʠʣʠʪʦʚʘʷ ʩʪʨʫʢʪʫʨʘ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʥʘʣʠʯʠʝʤ ʤʝʣʢʠʭ ʠʟʦ-

ʤʝʪʨʠʯʥʳʭ ʟʝʨʝʥ ʦʣʠʚʠʥʘ ʚ ʟʝʨʥʘʭ ʧʠʨʦʢʩʝʥʘ. ʆʣʠʚʠʥ ʧʦʯʪʠ ʚʩʝʛʜʘ ʟʘʤʝʱʝʥ ʩʝʨʧʝʥʪʠʥʦʤ. ʄʦ-

ʥʦʢʣʠʥʥʳʡ ʧʠʨʦʢʩʝʥ ʦʙʨʘʟʫʝʪ ʢʨʫʧʥʳʝ ʟʝʨʥʘ, ʦʥ ʟʘʤʝʱʘʝʪʩʷ ʙʠʦʪʠʪʦʤ, ʨʦʛʦʚʦʡ ʦʙʤʘʥʢʦʡ, ʘʢ-

ʪʠʥʦʣʠʪʦʤ. ʉʫʣʴʬʠʜʥʘʷ ʚʢʨʘʧʣʝʥʥʦʩʪʴ ʨʘʟʣʠʯʥʦʡ ʧʦ ʬʦʨʤʝ ʠ ʨʘʟʤʝʨʘ ʚʳʜʝʣʝʥʠʡ ʠ ʩʪʝʧʝʥʠ 

ʥʘʩʳʱʝʥʥʦʩʪʠ. ɺ ʩʠʣʴʥʦ ʠʟʤʝʥʝʥʥʳʭ ʧʝʨʠʜʦʪʠʪʘʭ, ʩ ʢʦʪʦʨʳʤʠ ʩʚʷʟʘʥʳ ʤʘʢʩʠʤʘʣʴʥʳʝ ʢʦʥʮʝʥ-

ʪʨʘʮʠʠ ʚʢʨʘʧʣʝʥʥʦʛʦ ʦʨʫʜʝʥʝʥʠʷ, ʨʦʛʦʚʘʷ ʦʙʤʘʥʢʘ, ʘʢʪʠʥʦʣʠʪ ʠ ʩʝʨʧʝʥʪʠʥ ʟʘʤʝʱʘʶʪʩʷ ʭʣʦʨʠ-

ʪʦʤ, ʪʘʣʴʢʦʤ ʠ ʢʘʨʙʦʥʘʪʘʤʠ.  

ʇʘʨʘʣʣʝʣʴʥʦ ʩ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ ʠʟʫʯʘʣʠʩʴ ʩʠʣʠʢʘʪʥʳʝ ʯʘʩʪʠ ʨʫʜ, ʢʦ-

ʪʦʨʳʝ ʚ ʙʨʝʢʯʠʝʚʠʜʥʳʭ ʨʫʜʘʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʦʙʣʦʤʦʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʘ ʚ 

ʦʩʪʘʣʴʥʳʭ ʨʫʜʘʭ ʩʫʙʩʪʨʘʪʦʤ ʫʣʴʪʨʘʦʩʥʦʚʥʳʭ ʧʦʨʦʜ. ɼʣʷ ʦʮʝʥʢʠ ʦʙʱʝʛʦ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ 

ʩʠʣʠʢʘʪʥʦʡ ʬʨʘʢʮʠʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʠʟʫʯʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ ʩ 

ʦʙʨʘʟʮʘʤʠ ʨʘʟʣʠʯʥʳʭ ʨʫʜ, ʨʘʟʚʠʪʳʭ ʚ ʧʨʝʜʝʣʘʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ 

ʮʝʣʦʤ ʩʠʣʠʢʘʪʥʳʝ ʬʨʘʢʮʠʠ ʨʫʜ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʩʣʘʙʦ ʨʘʟʣʠʯʘʶʪʩʷ ʛʝʦʭʠʤʠʯʝʩʢʠ ʠ ʙʣʠʟʢʦ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʦ ʭʠʤʠʟʤʫ ʩʦʩʪʘʚʫ ʫʣʴʪʨʘʦʩʥʦʚʥʳʭ ʧʦʨʦʜ ʤʝʪʘʧʝʨʠʜʦʪʠʪʦʚ. ʉʧʝʮʠʬʠʯʝʩʢʦʡ 

ʦʩʦʙʝʥʥʦʩʪʴʶ ʩʦʩʪʘʚʘ ʨʫʜʥʳʭ ʪʝʣ ʷʚʣʷʝʪʩʷ ʨʝʟʢʦʝ ʦʙʦʛʘʱʝʥʠʝ ʩʠʣʠʢʘʪʥʳʭ ʬʨʘʢʮʠʡ CO2 ʠ ʥʠʟ-

ʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʱʝʣʦʯʝʡ Na2O ʠ K2O, ʯʪʦ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʥʦʚʳʡ ʧʦʠʩʢʦʚʳʡ ʬʘʢʪʦʨ 

ʨʫʜʦʥʦʩʥʳʭ ʟʦʥ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʝʩʪʦʨʦʥʥʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ ʠ ʩʠʣʠʢʘʪʥʳʭ ʬʨʘʢʮʠʡ 

ʨʫʜ ʜʘʝʪ ʥʦʚʳʡ ʠ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʦʯʝʥʴ ʠʥʪʝʨʝʩʥʳʡ ʤʘʪʝʨʠʘʣ ʜʣʷ ʛʝʥʝʪʠʯʝʩʢʠʭ ʧʦʩʪʨʦʝʥʠʡ ʠ 

ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʧʦʠʩʢʦʚʳʭ ʧʨʠʟʥʘʢʦʚ ʨʫʜʦʥʦʩʥʳʭ ʩʫʣʴʬʠʪʠʟʠʨʦʚʘʥʥʳʭ ʟʦʥ.  
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ʇɸʅʗʂ ʉ. ɻ.1, ʀɺɸʅʆɺɸ ʀ. ɺ.2 

 
1ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

2ʊʁ ʤʝʥʩʢʠʡ ʥʝʬʪʷʥʦʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ 

 
ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʫʨʦʚʥʷ ʜʦʙʳʯʠ ʥʝʬʪʠ ʪʨʝʙʫʝʪʩʷ ʚʦʚʣʝʯʝʥʠʝ ʚ ʨʘʟʨʘʙʦʪ-

ʢʫ ʪʨʫʜʥʦʠʟʚʣʝʢʘʝʤʳʭ ʟʘʧʘʩʦʚ. ʀʤʝʥʥʦ ʢ ʪʘʢʠʤ ʦʪʥʦʩʷʪʩʷ ʟʘʧʘʩʳ ʥʝʬʪʠ ʧʣʘʩʪʦʚ ʇʂ1-2 ʧʦʢʫʨ-

ʩʢʦʡ ʩʚʠʪʳ ʦʜʥʦʛʦ ʠʟ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. ʉʚʠʪʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʣʦʞʥʳʤ ʛʝʦ-

ʣʦʛʠʯʝʩʢʠʤ ʩʪʨʦʝʥʠʝʤ ʩ ʚʳʩʦʢʦʡ ʨʘʩʯʣʝʥʝʥʥʦʩʪʴʶ ʨʘʟʨʝʟʘ, ʥʘʣʠʯʠʝʤ ʨʳʭʣʳʭ ʩʣʘʙʦʩʮʝʤʝʥʪʠ-

ʨʦʚʘʥʥʳʭ ʧʦʨʦʜ-ʢʦʣʣʝʢʪʦʨʦʚ, ʧʨʠʩʫʪʩʪʚʠʝʤ ʤʘʩʩʠʚʥʦʡ ʛʘʟʦʥʝʬʪʷʥʥʦʡ ʚʦʜʦʧʣʘʚʘʶʱʝʡ ʟʘʣʝʞʠ 

ʩ ʪʦʥʢʦʡ ʥʝʬʪʷʥʦʡ ʦʪʦʨʦʯʢʦʡ ʚʳʩʦʢʦʚʷʟʢʦʡ ʥʝʬʪʠ. 

ɺʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʙʦʣʝʝ ʪʦʯʥʦʡ ʦʮʝʥʢʠ ʟʘʧʘʩʦʚ, ʜʣʷ ʯʝʛʦ ʪʨʝʙʦʚʘʣʦʩʴ ʩʦʟʜʘʥʠʝ 

ʪʨʝʭʤʝʨʥʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ. ɼʣʷ ʵʪʦʛʦ ʧʨʦʚʝʜʝʥʘ ʚʝʨʠʬʠʢʘʮʠʷ ʙʘʟ ʜʘʥʥʳʭ ʚʩʝʛʦ ʬʦʥʜʘ 

ʩʢʚʘʞʠʥ, ʦʩʫʱʝʩʪʚʣʝʥʘ ʧʝʨʝʦʙʨʘʙʦʪʢʘ ʠ ʢʦʥʩʦʣʠʜʘʮʠʷ ʙʘʟ ʢʝʨʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʧʨʦʙ ʬʣʶʠ-

ʜʦʚ. ʉ ʮʝʣʴʶ ʙʦʣʝʝ ʥʘʜʝʞʥʦʡ ʛʝʦʤʝʪʨʠʟʘʮʠʠ ʟʘʣʝʞʠ ʧʨʦʠʟʚʝʜʝʥʦ ʫʪʦʯʥʝʥʠʝ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʣʘ-

ʥʘ ʠ ʧʦʣʦʞʝʥʠʷ ʚʦʜʦʥʝʬʪʷʥʦʛʦ ʠ ʛʘʟʦʥʝʬʪʷʥʦʛʦ ʢʦʥʪʘʢʪʦʚ.  

ʅʘ ʚʝʣʠʯʠʥʫ  ʟʘʧʘʩʦʚ ʚʣʠʷʶʪ ʦʙʲʝʤʳ ʥʝʬʪʝ- ʠ ʛʘʟʦ-ʥʘʩʳʱʝʥʥʳʭ ʧʦʨʦʜ. ʇʦʵʪʦʤʫ ʦʯʝʥʴ 

ʚʘʞʥʦ ʪʦʯʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʵʪʠ ʧʦʨʦʜʳ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ. ʆʪʣʦʞʝʥʠʷ ʧʣʘʩʪʦʚ 

ʇʂ1-2 ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ  ʜʝʣʴʪʦʚʦʡ ʠ ʦʪʯʘʩʪʠ ʧʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʦʡ ʦʙʩʪʘʥʦʚʢʘʭ, ʧʦʵʪʦʤʫ ʠʤʝʶʪ 

ʦʯʝʥʴ ʠʟʤʝʥʯʠʚʦʝ ʩʪʨʦʝʥʠʝ, ʢʘʢ ʚ ʧʣʘʥʝ, ʪʘʢ ʠ ʚ ʨʘʟʨʝʟʝ [1]. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʝʡʩʤʦʬʘʮʠʘʣʴʥʦʛʦ 

ʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʥʝ ʫʚʝʥʯʘʣʦʩʴ ʫʩʧʝʭʦʤ.  

ɼʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚ ʥʝʨʘʟʙʫʨʝʥʥʦʡ ʯʘʩʪʠ ʟʘʣʝʞʠ ʧʨʦʥʠʮʘʝʤʳʭ ʨʘʟ-

ʥʦʩʪʝʡ  ʦʩʫʱʝʩʪʚʣʝʥ ʢʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ ʤʝʪʦʜʘʤʠ ʜʠʩʢʨʠʤʠʥʘʮʠʠ ʠ ʥʝʡʨʦʩʝʪʝʚʦʛʦ ʘʣʛʦʨʠʪʤʘ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʡ ʢʦʨʨʝʣʷʮʠʠ ʚʳʜʝʣʝʥʥʳʭ ʢʣʘʩʪʝʨʦʚ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʦʙʩʪʘʥʦʚʦʢ ʩ ʘʪʨʠ-

ʙʫʪʘʤʠ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʚʦʣʥʦʚʦʛʦ ʧʦʣʷ ʠ ʢʘʨʪʘʤʠ ʠʟʦʧʘʭʠʪ ʧʦʣʫʯʠʪʴ ʥʝ ʫʜʘʣʦʩʴ [2]. 

ʇʣʦʱʘʜʴ ʟʘʣʝʞʠ ʧʣʘʩʪʘ ʇʂ1-2 ʨʘʟʙʫʨʝʥʘ ʢʨʘʡʥʝ ʥʝʨʘʚʥʦʤʝʨʥʦ. ɼʣʷ ʩʥʠʞʝʥʠʷ ʥʝʦʧʨʝ-

ʜʝʣʝʥʥʦʩʪʝʡ ʚ ʥʝʧʦʢʨʳʪʳʭ ʙʫʨʝʥʠʝʤ ʧʣʦʱʘʜʷʭ, ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʝʣʝʥʠʝ ʨʘʟʨʝʟʘ ʧʣʘʩʪʦʚ ʥʘ ʮʠʢ-

ʣʠʪʳ ʥʘ ʦʩʥʦʚʝ ʩʢʚʘʞʠʥ ʩ ʢʝʨʥʦʚʳʤʠ ʜʘʥʥʳʤʠ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʵʪʦ ʜʝʣʝʥʠʝ ʧʝʨʝʥʝʩʝʥʦ ʥʘ ʚʝʩʴ 

ʬʦʥʜ ʩʢʚʘʞʠʥ ʩ ʧʦʤʦʱʴʶ  ʢʦʤʧʣʝʢʩʘ ɻʀʉ. ɺʳʜʝʣʝʥʠʝ ʮʠʢʣʠʪʦʚ ʧʦʟʚʦʣʠʣʦ ʧʦʩʪʨʦʠʪʴ ʩʭʝʤʳ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʬʘʮʠʘʣʴʥʳʭ ʦʙʩʪʘʥʦʚʦʢ ʧʦ ʧʣʦʱʘʜʠ ʜʣʷ ʢʘʞʜʦʛʦ ʮʠʢʣʠʪʘ ʦʪʜʝʣʴʥʦ. 

ʂʘʞʜʳʡ ʮʠʢʣʠʪ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ 

ʨʘʟʥʦʩʪʝʡ - ʣʠʪʦʪʠʧʦʚ. ʇʦʩʪʨʦʝʥʥʳʝ ʢʘʨʪʳ ʧʦʩʣʫʞʠʣʠ ʪʨʝʥʜʘʤʠ ʧʨʠ ʩʦʟʜʘʥʠʠ ʢʫʙʘ ʣʠʪʦʣʦʛʠʠ. 

ʇʦ ʠʪʦʛʘʤ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʧʳʪʘʥʠʷ ʩʢʚʘʞʠʥ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʤʘʪʝʨʠʘʣʦʚ ɻʀʉ, 

ʙʳʣ ʫʪʦʯʥʝʥ ʫʨʦʚʝʥʴ ʚʦʜʦʥʝʬʪʷʥʦʛʦ ʢʦʥʪʘʢʪʘ ʠ ʩʜʝʣʘʥ ʚʳʚʦʜ ʦ ʝʛʦ ʯʘʰʝʦʙʨʘʟʥʦʡ ʬʦʨʤʝ.  ɺ 

ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʟʘʣʝʞʠ ʧʦʚʝʨʭʥʦʩʪʴ ʚʦʜʦʥʝʬʪʷʥʦʛʦ ʢʦʥʪʘʢʪʘ ʥʘʭʦʜʠʪʩʷ ʚ ʩʨʝʜʥʝʤ ʥʘ 8 ʤʝʪ-

ʨʦʚ ʥʠʞʝ ʩʝʚʝʨʥʦʡ ʠ ʶʞʥʦʡ ʯʘʩʪʝʡ. ɻʘʟʦʥʝʬʪʷʥʦʡ ʢʦʥʪʘʢʪ  ʷʚʣʷʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʛʦʨʠʟʦʥʪʘʣʴ-

ʥʳʤ. ɺʳʜʝʣʝʥʥʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ ʥʝ ʷʚʣʷʶʪʩʷ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʤʠ ʙʘʨʴʝʨʘʤʠ ʜʣʷ 

ʬʣʶʠʜʦʚ.  
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ʉʪʨʫʢʪʫʨʥʳʡ ʢʘʨʢʘʩ ʤʦʜʝʣʠ ʩʦʟʜʘʚʘʣʩʷ ʯʝʨʝʟ ʢʘʨʪʳ ʦʙʱʠʭ ʪʦʣʱʠʥ ʚʳʜʝʣʝʥʥʳʭ ʚ ʨʘʟ-

ʨʝʟʝ ʮʠʢʣʠʪʦʚ. ʂʘʨʪʳ ʪʦʣʱʠʥ ʮʠʢʣʠʪʦʚ ʧʦʩʪʨʦʝʥʳ ʧʦʵʪʘʧʥʦ ʧʦ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʣʱʠʥʳ ʤʝʞ-

ʜʫ ʙʣʠʞʘʡʰʠʤʠ ʦʪʨʘʞʘʶʱʠʤʠ ʛʦʨʠʟʦʥʪʘʤʠ çɻè ʠ çʄè. 

ɺʘʞʥʳʤ ʵʪʘʧʦʤ ʧʨʠ ʩʦʟʜʘʥʠʠ ʪʨʝʭʤʝʨʥʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʷʚʠʣʩʷ ʧʦʠʩʢ ʤʝʪʦʜʠ-

ʢʠ ʧʦʩʪʨʦʝʥʠʷ ʥʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʦʛʦ ʢʫʙʘ ʣʠʪʦʣʦʛʠʠ [3]. ʇʦʠʩʢ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʥʘ ʦʩʥʦʚʝ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʷ ʜʠʩʢʨʝʪʥʦʡ ʢʨʠʚʦʡ ʢʦʣʣʝʢʪʦʨ/ʥʝ ʢʦʣʣʝʢʪʦʨ, ʘ ʟʘʪʝʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʚʳʜʝʣʷʝʤʳʭ 

ʧʦ ʧʝʪʨʦʬʠʟʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʣʠʪʦʪʠʧʦʚ ʧʦʨʦʜ ʚʥʫʪʨʠ ʵʪʠʭ ʜʚʫʭ ʨʘʟʥʦʩʪʝʡ. ʊʘʢʞʝ ʨʘʩʩʯʠʪʳʚʘʣ-

ʩʷ ʢʫʙ ʣʠʪʦʣʦʛʠʠ ʜʝʪʝʨʤʠʥʠʩʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʠʙʦʣʝʝ ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʤ ʚʩʝʤ 

ʦʮʝʥʠʚʘʝʤʳʤ ʢʨʠʪʝʨʠʷʤ ʙʳʣ ʚʳʙʨʘʥ ʚʘʨʠʘʥʪ ʦʩʨʝʜʥʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʩʪʦʭʘʩʪʠʯʝʩʢʠʭ ʨʝʘʣʠʟʘ-

ʮʠʡ ʢʫʙʘ ʣʠʪʦʣʦʛʠʠ ʩ ʫʯʝʪʦʤ ʨʝʟʫʣʴʪʘʪʦʚ ʚʘʨʠʦʛʨʘʤʤʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʢʘʨʪ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʦʣʝʡ 

ʣʠʪʦʪʠʧʦʚ (ʨʠʩ.1). 

 

 
 

ʈʠʩ. 1. ʈʘʟʨʝʟ ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʢʫʙʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʣʠʪʦʪʠʧʦʚ 

 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʢʫʙʘ ʧʦʨʠʩʪʦʩʪʠ ʦʩʫʱʝʩʪʚʣʝʥʦ ʩ ʧʦʤʦʱʴʶ ʦʩʨʝʜʥʝʥʠʷ ʤʥʦʞʝʩʪʚʘ ʨʘʚ-

ʥʦʚʝʨʦʷʪʥʳʭ ʨʝʘʣʠʟʘʮʠʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʛʘʫʩʩʦʚʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʂʫʙ ʧʨʦʥʠʮʘʝʤʦʩʪʠ 

ʨʘʩʩʯʠʪʘʥ ʜʣʷ ʢʘʞʜʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʣʠʪʦʪʠʧʘ ʧʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʟʘʚʠʩʠʤʦʩʪʷʤ ʦʪ ʢʫʙʘ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦʨʠʩʪʦʩʪʠ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʢʫʙʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʝʬʪʝʛʘʟʦʥʘʩʳʱʝʥʥʦʩʪʠ ʧʨʦʠʟ-

ʚʝʜʝʥʦ ʩ ʧʦʤʦʱʴʶ ʢʘʧʠʣʣʷʨʥʦʡ ʤʦʜʝʣʠ Tomeer. ʈʘʩʯʝʪ ʧʨʦʠʟʚʦʜʠʣʩʷ ʦʪ ʟʘʤʝʨʝʥʥʦʛʦ ʩ ʧʦʤʦ-

ʱʴʶ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʢʘʨʦʪʘʞʘ ʫʨʦʚʥʷ ʟʝʨʢʘʣʘ ʯʠʩʪʦʡ ʚʦʜʳ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ ʚʩʝʭ ʠʤʝʶʱʠʭʩʷ ʜʘʥʥʳʭ ʩʦʟʜʘʥʘ ʥʦʚʘʷ ʪʨʝʭʤʝʨʥʘʷ 

ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʣʘʩʪʦʚ ʇʂ1-2 ʧʦʢʫʨʩʢʦʡ ʩʚʠʪʳ. ʄʦʜʝʣʴ ʧʦʟʚʦʣʠʣʘ ʩʥʠʟʠʪʴ ʥʝʦʧʨʝʜʝ-

ʣʝʥʥʦʩʪʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʟʘʣʝʞʠ, ʙʦʣʝʝ ʪʦʯʥʦ ʦʮʝʥʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʘʩʦʚ ʥʝʬʪʠ ʠ 

ʛʘʟʘ, ʘ ʪʘʢʞʝ ʫʪʦʯʥʠʪʴ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʧʣʦʱʘʜʠ. ʅʘ ʦʩʥʦʚʝ ʥʦʚʦʡ ʤʦʜʝʣʠ ʙʳʣʠ ʚʳʙʨʘʥʳ 

ʧʝʨʚʦʦʯʝʨʝʜʥʳʝ ʫʯʘʩʪʢʠ ʜʣʷ ʦʧʳʪʥʦ-ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʘʙʦʪ, ʦʙʦʩʥʦʚʘʥʦ ʢʦʣʠʯʝʩʪʚʦ, ʨʘʩʧʦʣʦ-

ʞʝʥʠʝ ʠ ʢʦʥʩʪʨʫʢʮʠʠ ʩʢʚʘʞʠʥ, ʦʩʫʱʝʩʪʚʣʝʥ ʧʨʦʛʥʦʟ ʜʦʙʳʯʠ, ʧʦʜʛʦʪʦʚʣʝʥʘ ʧʨʦʛʨʘʤʤʘ ʠʩʩʣʝ-

ʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʢʘʯʝʩʪʚʦ ʤʦʜʝʣʠ ʧʦʜʪʚʝʨʞʜʝʥʦ ʙʫʨʝʥʠʝʤ ʥʝʩʢʦʣʴ-

ʢʠʭ ʫʩʧʝʰʥʳʭ ʩʢʚʘʞʠʥ.  
 

 

ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 

1. ʇʦʟʘʤʝʥʪʴʝʨ ɻ. ɺ., ɸʣʣʝʥ ɼʞ. ʇ. ʉʝʢʚʝʥʩʥʘʷ ʩʪʨʘʪʠʛʨʘʬʠʷ ʪʝʨʨʠʛʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ. 

ʆʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʠ ʧʨʠʤʝʥʝʥʠʝ. ʀʞʝʚʩʢ: ʀʥʩʪʠʪʫʪ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʉ. 2014ï

4436. 

2. ɸʤʧʠʣʦʚ ʖ.ʇ. ʆʪ ʩʝʡʩʤʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʢ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʠ ʦʮʝʥʢʝ ʤʝʩʪʦ-

ʨʦʞʜʝʥʠʡ ʥʝʬʪʠ ʠ ʛʘʟʘ. ï ʄ, ʆʆʆ çʀʟʜʘʪʝʣʴʩʪʚʦ çʉʧʝʢʪʨè, 2008. ï 384 ʩ.  

3. ɿʘʢʨʝʚʩʢʠʡ ʂ.ɽ. ɻʝʦʣʦʛʠʯʝʩʢʦʝ 3D ʤʦʜʝʣʠʨʦʚʘʥʠʝ. ʄ: ʆʆʆ çʀʇʎ çʄʘʩʢʘèè, 2009. 

376 ʩ. 
  



63 

 

ʋɼʂ 622.2 

 

ʇʈʀɹʈɽɾʅʆ-ʄʆʈʉʂʀɽ ʋʉʃʆɺʀʗ ʌʆʈʄʀʈʆɺɸʅʀʗ ɺɽʈʍʅɽ-

ʖʈʉʂʀʍ ʆʊʃʆɾɽʅʀʁ ʅɸ ʆʉʅʆɺɽ ʌɸʎʀɸʃʔʅʆɻʆ ɸʅɸʃʀɿɸ 

(ɿɸʇɸɼʅɸʗ ʉʀɹʀʈʔ) 
 

ʇɸʅʗʂ ʉ. ɻ.1, ʃɽɹɽɼɽɺɸ ʀ. ɸ.2 

 

1ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 
2ʊʁ ʤʝʥʩʢʠʡ ʥʝʬʪʷʥʦʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ 

 

ɺ ʫʥʠʢʘʣʴʥʦʡ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʡ ʧʨʦʚʠʥʮʠʠ ʜʦʙʳʚʘʝʪʩʷ ʙʦʣʝʝ 70% 

ʚʩʝʡ ʥʝʬʪʠ ʈʦʩʩʠʠ. ɺ ʧʨʝʜʝʣʘʭ ʧʨʦʚʠʥʮʠʠ ʚʳʜʝʣʷʶʪʩʷ ʪʨʠ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ ʢʦʤʧʣʝʢʩʘ: ʶʨ-

ʩʢʠʡ, ʥʝʦʢʦʤ-ʘʧʪʩʢʠʡ, ʘʧʪ-ʩʝʥʦʤʘʥʩʢʠʡ. ʆʩʥʦʚʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʨʘʟʨʘʙʦʪʢʠ ʶʨʩʢʦʡ ʩʠʩʪʝʤʳ 

ʷʚʣʷʶʪʩʷ ʦʪʣʦʞʝʥʠʷ ʚʝʨʭʥʝʡ ʶʨʳ (ʧʣʘʩʪʳ ʖ1
1, ʖ12, ʖ13), ʢʦʪʦʨʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʝʜ-

ʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʫʱʝʩʪʚʝʥʥʳʡ ʧʨʦʤʳʰʣʝʥʥʳʡ ʠʥʪʝʨʝʩ. ʀʟʚʣʝʢʘʝʤʦʩʪʴ ʟʘʧʘʩʦʚ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, 

ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʩʣʦʞʥʝʥʘ ʯʘʩʪʦʡ ʧʝʨʝʤʝʞʘʝʤʦʩʪʴʶ ʚ ʨʘʟʨʝʟʝ ʤʘʣʦʤʦʱʥʳʭ ʧʨʦʧʣʘʩʪ-

ʢʦʚ ʨʘʟʣʠʯʥʦʡ ʟʝʨʥʠʩʪʦʩʪʠ ʧʝʩʯʘʥʠʢʦʚ ʘʣʝʚʨʦʣʠʪʦʚ, ʘʨʛʠʣʣʠʪʦʚ ʠ ʢʘʨʙʦʥʘʪʥʳʭ ʦʩʘʜʢʦʚ. ʅʘ 

ʧʨʠʤʝʨʝ ʦʜʥʦʛʦ ʠʟ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʙʳʣʠ ʠʟʫʯʝʥʳ ʦʙʩʪʘʥʦʚʢʠ ʦʩʘʜʢʦʥʘʢʦʧ-

ʣʝʥʠʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʝʨʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʩʝʡʩʤʦʬʘʮʠʡ, ʵʣʝʢʪʨʦʬʘʮʠʡ. ʉʦʧʦ-

ʩʪʘʚʣʝʥʠʝ ʬʘʮʠʡ, ʚʳʜʝʣʝʥʥʳʭ ʧʦ ʢʝʨʥʫ, ʩ ʜʘʥʥʳʤʠ ʩʪʘʥʜʘʨʪʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʧʦʢʘʟʘʣʦ ʠʭ ʙʦʣʴʰʫʶ ʠ ʥʘʜʝʞʥʫʶ ʩʭʦʜʠʤʦʩʪʴ (ʪʘʙʣʠʮʘ 1). ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʧʦʟʚʦʣʠʣʦ ʧʨʦ-

ʩʣʝʜʠʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʪʠʧʳ ʚ ʧʣʘʩʪʘʭ ʖ1
1, ʖ12, ʖ13 ʚ ʩʢʚʘʞʠʥʘʭ ʙʝʟ ʦʪʙʦʨʘ ʢʝʨ-

ʥʘ. ɺ ʧʦʩʣʝʜʫʶʱʝʤ ʧʦʣʫʯʝʥʥʘʷ ʤʝʪʦʜʠʢʘ ʫʩʧʝʰʥʦ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʘʥʘʣʦʛʠʯʥʦʡ ʠʥʪʝʨ-

ʧʦʣʷʮʠʠ ʚʦ ʚʥʝʩʢʚʘʞʠʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

 

ʊʘʙʣʠʮʘ 1. ʌʘʮʠʠ, ʚʳʜʝʣʝʥʥʳʝ ʧʦ ʬʦʨʤʝ ʘʥʦʤʘʣʠʠ ʢʨʠʚʦʡ ʇʉ 
 

                        

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʤʧʣʝʢʩ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳ-

ʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʚ ʨʘʥʥʝʶʨʩʢʠʡ ʧʝʨʠʦʜ ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʛʦ ʦʩʘʜʦʯʥʦʛʦ ʙʘʩ-

ʩʝʡʥʘ ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʦʙʦʡ ʥʠʟʤʝʥʥʫʶ ʘʢʢʫʤʫʣʷʪʠʚʥʫʶ ʢʦʥʪʠʥʝʥʪʘʣʴʥʫʶ ʨʘʚʥʠʥʫ, ʧʝʨʠʦʜʠʯʝ-
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͙͙͊ͤͦͣ͊͡ ͙͍͚ͪͦ͟ 
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ʦʟʝʨʥʦ-ʙʦʣʦʪʥʦʛʦ ʛʝʥʝʟʠʩʘ ʩ ʤʘʣʦʤʦʱʥʳʤʠ ʧʨʦʩʣʦʷʤʠ ʧʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʠʭ ʦʩʘʜʢʦʚ. ʉʫʱʝ-

ʩʪʚʦʚʘʚʰʠʝ ʚ ʵʪʦ ʚʨʝʤʷ ʥʠʟʢʠʝ ʩʢʦʨʦʩʪʠ ʧʨʦʛʠʙʘʥʠʷ ʜʥʘ ʙʘʩʩʝʡʥʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʦʛʨʘʥʠʯʠʚʘʣʠ ʘʢʢʦʤʦʜʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ. ʂʨʦʤʝ ʪʦʛʦ ʥʠʟʤʝʥʥʘʷ ʚʳʨʦʚʥʝʥʥʘʷ ʪʦʧʦʛʨʘʬʠʷ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʨʘʚʥʠʥʳ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʠʩʪʝʤ ʚʨʝʟʘʥʥʳʭ ʜʦʣʠʥ ʧʨʠ ʧʦʥʠ-

ʞʝʥʠʠ ʫʨʦʚʥʷ ʤʦʨʷ, ʢʦʪʦʨʳʝ ʚʧʦʩʣʝʜʩʪʚʠʠ ʟʘʧʦʣʥʷʣʠʩʴ ʵʩʪʫʘʨʠʝʚʳʤʠ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʤʠ 

ʦʪʣʦʞʝʥʠʷʤʠ ʚ ʪʝʯʝʥʠʠ ʧʦʩʣʝʜʫʶʱʝʡ ʪʨʘʥʩʛʨʝʩʩʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʧʨʦʠʩʭʦʜʠʣʦ ʥʘʢʦʧʣʝʥʠʝ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʤʘʣʦʤʦʱʥʳʭ ʦʩʘʜʦʯʥʳʭ ʩʣʦʝʚ, ʢʦʪʦʨʳʝ ʩʬʦʨʤʠʨʦʚʘʣʠ ʪʦʣʱʠ ʦʪ 30 ʜʦ 50 ʤ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʠʩʷ ʟʥʘʯʠʪʝʣʴʥʦʡ ʛʝʪʝʨʦʛʝʥʥʦʩʪʴʶ ʠ ʩʣʦʞʥʳʤʠ ʬʘʮʠʘʣʴʥʳʤʠ ʚʟʘʠʤʦʦʪʥʦ-

ʰʝʥʠʷʤʠ ʦʩʘʜʢʦʚ ʤʝʣʢʦʚʦʜʥʦ-ʤʦʨʩʢʦʛʦ, ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʠ ʧʨʠʙʨʝʞʥʦʛʦ ʛʝʥʝʟʠʩʘ, ʟʘʬʠʢʩʠ-

ʨʦʚʘʚʰʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʪʨʘʥʩʛʨʝʩʩʠʚʥʦ-ʨʝʛʨʝʩʩʠʚʥʳʭ ʩʦʙʳʪʠʡ. ɺʩʝ ʵʪʠ ʫʩʣʦʚʠʷ ʚ ʧʦʣ-

ʥʦʡ ʤʝʨʝ ʧʨʦʷʚʠʣʠʩʴ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʚʝʨʭʥʝʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʧʣʘʩʪʦʚ ʖ1
1, ʖ12, ʖ13 ʨʘʩ-

ʩʤʘʪʨʠʚʘʝʤʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ (ʨʠʩ. 1). 

 

 
 

ʈʠʩ. 1. ʄʦʜʝʣʴ ʜʝʣʴʪʦʚʦʡ ʩʠʩʪʝʤʳ ʧʨʠʣʠʚʥʦ-ʦʪʣʠʚʥʦʛʦ ʪʠʧʘ 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʬʘʮʠʡ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʦʪʜʝʣʴʥʦ ʧʦ ʧʣʘʩʪʘʤ ʖɺ1
1, ʖɺ1

2 ʠ ʖɺ1
3 [1], ʧʨʠ 

ʵʪʦʤ ʚ ʧʨʝʜʝʣʘʭ ʧʣʘʩʪʘ ʖɺ1
2, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʝʩʢʦʣʴʢʦ ʮʠʢʣʦʚ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ, 

ʙʳʣʦ ʚʳʜʝʣʝʥʦ 5 ʧʘʯʝʢ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ: ʖɺ1
2e, ʖɺ1

2d, ʖɺ1
2c, 

ʖɺ1
2b, ʖɺ1

2a.  

ʇʦ ʬʦʨʤʝ ʘʥʦʤʘʣʠʡ ʢʨʠʚʳʭ ʇʉ (ʧʦʪʝʥʮʠʘʣ ʩʦʙʩʪʚʝʥʥʦʡ ʧʦʣʷʨʠʟʘʮʠʠ) ʠʩʧʦʣʴʟʫʷ ʤʝʪʦ-

ʜʠʢʫ ɺ.ʉ.ʄʫʨʦʤʮʝʚʘ [2] ʚ ʩʢʚʘʞʠʥʘʭ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʦʜʥʘ ʠʟ ʜʝʩʷʪʠ ʬʘʮʠʡ ʧʨʠʙʨʝʞʥʦ-

ʤʦʨʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ (ʪʘʙʣʠʮʘ1). ɺ ʥʝʢʦʪʦʨʳʭ ʩʢʚʘʞʠʥʘʭ ʦʜʥʘ ʬʘʮʠʷ ʤʦʞʝʪ ʚʭʦʜʠʪʴ ʚ ʠʥʪʝʨʚʘʣ 

ʜʚʫʭ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʧʘʯʝʢ.  

ʉʝʡʩʤʦʬʘʮʠʘʣʴʥʳʡ ʘʥʘʣʠʟ ʚʢʣʶʯʘʣ ʦʧʠʩʘʥʠʝ ʠ ʛʝʦʣʦʛʠʯʝʩʢʫʶ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʧʘʨʘ-

ʤʝʪʨʦʚ ʩʝʡʩʤʠʯʝʩʢʠʭ ʦʪʨʘʞʝʥʠʡ (ʢʦʥʬʠʛʫʨʘʮʠʶ ʧʝʩʯʘʥʦʛʦ ʪʝʣʘ ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ, ʥʝʧʨʝʨʳʚ-

ʥʦʩʪʴ, ʘʤʧʣʠʪʫʜʫ, ʯʘʩʪʦʪʫ). ɸʥʘʣʠʟ ʩʝʡʩʤʠʯʝʩʢʠʭ ʦʪʨʘʞʝʥʠʡ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʛʝʦ-

ʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʠ ʛʝʦʣʦʛʦ-ʧʨʦʤʳʩʣʦʚʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʢʝʨ-

ʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʧʦʣʫʯʠʪʴ ʧʨʦʛʥʦʟʥʳʝ ʦʮʝʥʢʠ ʣʠʪʦʣʦʛʠʠ ʧʦ ʧʣʘʩʪʘʤ. 

ʈʘʙʦʪʘ ʧʦʟʚʦʣʠʣʘ ʦʧʨʝʜʝʣʠʪʴ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʟʦʥʳ ʨʘʟʚʠʪʠʷ ʢʦʣʣʝʢʪʦʨʦʚ ʠ ʫʤʝʥʴʰʠʪʴ 

ʨʠʩʢʠ ʧʨʠ ʙʫʨʝʥʠʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʠ ʥʘʢʣʦʥʥʦ-ʥʘʧʨʘʚʣʝʥʥʳʭ ʩʢʚʘʞʠʥ. 

 
 

ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 

1. ʈʝʜʠʥʛ ʍ.ɻ. ʆʙʩʪʘʥʦʚʢʠ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʠ ʬʘʮʠʠ. ʇʝʨ. ʩ ʘʥʛʣ. ʄ.: ʄʠʨ, 1990. 352 ʩ. 

2. ʄʫʨʦʤʮʝʚ ɺ.ʉ. ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʛʝʦʣʦʛʠʷ ʧʝʩʯʘʥʳʭ ʪʝʣ ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʣʦʚʫʰʝʢ ʥʝʬʪʠ 

ʠ ʛʘʟʘ. ʄ: ʅʝʜʨʘ, 1984. 260 ʩ. 
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ʉɸʄʆʆʈɻɸʅʀɿʆɺɸʅʅɸʗ ʂʈʀʊʀʏʅʆʉʊʔ ʅɸ ʇʈʀʄɽʈɽ  

ʇʈʆʎɽʉʉɸ ʆɹʈɸɿʆɺɸʅʀʗ ʊʋʈɹʀɼʀʊʆɺ  
 

ɹʆʈʄʆʊʆɺɸ ɸ. ʉ., ʀʉɸʂʆɺ ɸ. ʖ. 

 

ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʦʪʤʝʯʘʝʪʩʷ ʧʦʚʳʰʝʥʥʳʡ ʠʥʪʝʨʝʩ ʢ ʩʠʥʝʨʛʝʪʠʢʝ ï ʩʦʚʨʝʤʝʥʥʦʡ 

ʥʘʫʢʝ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʠʟʫʯʝʥʠʠ ʩʠʩʪʝʤ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʣʦʞʥʳʤ ʦʙʨʘ-

ʟʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʤʝʞʜʫ ʩʦʙʦʡ ʵʣʝʤʝʥʪʦʚ. ʆʜʥʠʤ ʠʟ ʧʨʠʥʮʠʧʦʚ ʩʠʥʝʨʛʝʪʠʢʠ ʷʚʣʷʝʪʩʷ 

ʩʘʤʦʦʨʛʘʥʠʟʦʚʘʥʥʘʷ ʢʨʠʪʠʯʥʦʩʪʴ (ʉʆʂ) ï ʩʚʦʡʩʪʚʦ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʠʤʝʶʱʠʭ ʪʦʯʢʠ 

ʙʠʬʫʨʢʘʮʠʠ. ʇʨʠ ʥʝʙʦʣʴʰʦʤ ʚʦʟʤʫʱʝʥʠʠ ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʧʨʦʡʪʠ ʪʦʯʢʫ ʙʠʬʫʨʢʘʮʠʠ ʠ ʧʦʣʥʦ-

ʩʪʴʶ ʠʟʤʝʥʠʪʴ ʩʚʦʶ ʤʦʜʝʣʴ ʧʦʚʝʜʝʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʢʣʘʩʩʠʯʝʩʢʠʭ ʧʨʠʤʝʨʦʚ ʉʆʂ ʦʙʳʯʥʦ ʧʨʠ-

ʚʦʜʷʪ ʬʘʟʦʚʳʡ ʧʝʨʝʭʦʜ ʠʣʠ ʧʝʩʯʘʥʫʶ ʢʫʯʫ [3]. 

ʈʘʩʩʤʦʪʨʠʤ ʵʪʦ ʩʚʦʡʩʪʚʦ ʥʘ ʧʨʠʤʝʨʝ ʤʦʜʝʣʠ ʪʘʢʦʡ ʩʣʦʞʥʦʡ ʧʨʠʨʦʜʥʦʡ ʩʠʩʪʝʤʳ, ʢʘʢ 

ʦʙʨʘʟʦʚʘʥʠʝ ʪʫʨʙʠʜʠʪʦʚ ð ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʟʘ ʩʯʝʪ ʚʝʱʝʩʪʚʘ, 

ʧʝʨʝʥʦʩʠʤʦʛʦ ʤʫʪʴʝʚʳʤʠ (ʪʫʨʙʠʜʥʳʤʠ) ʧʦʪʦʢʘʤʠ (ʨʠʩ. 1). ʆʙʳʯʥʦ ʵʪʠ ʧʦʪʦʢʠ ʙʝʨʫʪ ʩʚʦʸ 

ʥʘʯʘʣʦ ʥʘ ʙʨʦʚʢʝ ʰʝʣʴʬʘ ʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʩʠʣʳ ʫʩʪʨʝʤʣʷʶʪʩʷ ʚʥʠʟ ʧʦ ʢʦʥʪʠ-

ʥʝʥʪʘʣʴʥʦʤʫ ʩʢʣʦʥʫ ʧʦ ʩʠʩʪʝʤʝ ʧʦʜʚʦʜʥʳʭ ʢʘʥʴʦʥʦʚ ʜʦ ʝʛʦ ʧʦʜʥʦʞʠʷ ʠʣʠ ʘʙʠʩʩʘʣʴʥʦʡ ʨʘʚʥʠ-

ʥʳ. ʇʨʦʮʝʩʩ ʟʘʨʦʞʜʝʥʠʷ ʪʫʨʙʠʜʥʳʭ ʧʦʪʦʢʦʚ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʦʣʥʦʩʪʴʶ ʥʝ ʠʟʫʯʝʥ, ʥʦ ʠʟ-

ʚʝʩʪʥʦ, ʯʪʦ ʦʥ ʩʚʷʟʘʥ ʩ ʥʘʨʫʰʝʥʠʝʤ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʥʘ ʙʨʦʚʢʝ ʰʝʣʴʬʘ, ʛʜʝ ʥʘʢʦ-

ʧʠʚʰʠʡʩʷ ʪʝʨʨʠʛʝʥʥʳʡ ʤʘʪʝʨʠʘʣ ʫʞʝ ʥʝ ʤʦʞʝʪ ʫʜʝʨʞʠʚʘʪʴʩʷ ʥʘ ʩʢʣʦʥʝ. ʅʘʧʨʠʤʝʨ, ʪʨʠʛʛʝʨʘʤʠ 

(ʥʝʢʠʤʠ ʧʨʠʯʠʥʘʤʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʦʙʳʪʠʷ) ʤʫʪʴʝʚʳʭ ʧʦʪʦʢʦʚ ʤʦʛʫʪ ʙʳʪʴ ʟʝʤʣʝʪʨʷʩʝʥʠʷ, 

ʚʫʣʢʘʥʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʵʚʩʪʘʪʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ ʫʨʦʚʥʷ ʤʦʨʷ, ʮʫʥʘʤʠ, ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝ-

ʣʦʚʝʢʘ, ʧʘʜʝʥʠʝ ʤʝʪʝʦʨʠʪʦʚ [4] ʠ ʜʨ.  

 

 
 

ʈʠʩ. 1. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʤʦʜʝʣʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʫʨʙʠʜʠʪʦʚ [4, ʩ ʠʟʤʝʥʝʥʠʷʤʠ] 

 

ɼʣʷ ʦʙʲʷʩʥʝʥʠʷ ʧʦʚʝʜʝʥʠʷ ʩʣʦʞʥʳʭ ʧʨʠʨʦʜʥʳʭ ʩʠʩʪʝʤ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʠʭ ʵʢ-

ʩʪʨʝʤʘʣʴʥʳʝ ʩʦʩʪʦʷʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʩʠʩʪʝʤʘ ʣʠʙʦ ñʧʝʨʝʦʭʣʘʞʜʝʥʘò ʠ ʬʘʢʪʠʯʝʩʢʠ ʜʠʥʘʤʠʢʘ ʚ 

ʥʝʡ ʦʪʩʫʪʩʪʚʫʝʪ (ʥʘʧʨʠʤʝʨ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʡʩʷ ʢʨʠʩʪʘʣʣ), ʣʠʙʦ ñʧʝʨʝʛʨʝʪʘò ʥʘʩʪʦʣʴʢʦ, ʯʪʦ ʩʦ-

ʩʪʘʚʣʷʶʱʠʝ ʝʸ ʵʣʝʤʝʥʪʳ ʥʘʭʦʜʷʪʩʷ ʚ ʭʘʦʪʠʯʝʩʢʦʤ ʜʚʠʞʝʥʠʠ (ʥʘʧʨʠʤʝʨ, ʛʘʟʦʦʙʨʘʟʥʦʝ ʚʝʱʝ-

ʩʪʚʦ). ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ, ʯʪʦ ʚ ʩʠʩʪʝʤʝ ʠʤʝʝʪʩʷ ʩʠʣʴʥʘʷ ñʧʘʤʷʪʴò, ʪ. ʢ. ʟʥʘʷ ʩʦ-

https://www.gyrnal.ru/udk/ru/551.352/
https://www.gyrnal.ru/udk/ru/551.352/
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BE%D1%80%D0%B8%D1%8F_%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D1%85_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC
https://ru.wikipedia.org/wiki/%D0%A2%D0%BE%D1%87%D0%BA%D0%B0_%D0%B1%D0%B8%D1%84%D1%83%D1%80%D0%BA%D0%B0%D1%86%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%A2%D0%BE%D1%87%D0%BA%D0%B0_%D0%B1%D0%B8%D1%84%D1%83%D1%80%D0%BA%D0%B0%D1%86%D0%B8%D0%B8
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ʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʤʳ ʩ ʙʦʣʴʰʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʤʦʞʝʤ ʧʨʝʜʩʢʘʟʘʪʴ ʝʸ ʩʦʩʪʦʷ-

ʥʠʝ ʚ ʙʫʜʫʱʝʤ. ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ñʧʘʤʷʪʴò ʚ ʩʠʩʪʝʤʝ ʮʝʣʠʢʦʤ ʦʪʩʫʪʩʪʚʫʝʪ ʠ ʧʨʝʜʩʢʘʟʘʪʴ ʧʦʚʝ-

ʜʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʝʸ ʵʣʝʤʝʥʪʦʚ ʥʝʚʦʟʤʦʞʥʦ [1].  

ɺʦʟʥʠʢʰʠʡ ʪʫʨʙʠʜʥʳʡ ʧʦʪʦʢ ʷʚʣʷʝʪʩʷ ʷʨʢʠʤ ʧʨʠʤʝʨʦʤ ñʧʝʨʝʛʨʝʪʦʡò ʧʨʠʨʦʜʥʦʡ ʩʠʩʪʝ-

ʤʳ, ʧʘʨʘʤʝʪʨʳ ʢʦʪʦʨʦʡ ʠʟʤʝʥʷʶʪʩʷ ʭʘʦʪʠʯʝʩʢʠ. ɿʥʘʯʠʪʝʣʴʥʳʝ ʧʝʨʝʧʘʜʳ ʛʣʫʙʠʥ ʠ ʢʨʫʪʠʟʥʘ 

ʩʢʣʦʥʘ ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʛʨʦʤʥʳʡ ʟʘʧʘʩ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʨʝʣʴʝʬʘ. ʆʙʨʘʟʫʝʪʩʷ ʩʚʦʝʛʦ ʨʦʜʘ 

ʛʣʦʙʘʣʴʥʳʡ ñʪʨʘʤʧʣʠʥò, ʥʘ ʢʦʪʦʨʦʤ ʩʙʨʘʩʳʚʘʶʪʩʷ ʚʥʠʟ ʩ ʰʝʣʴʬʘ ʠ ʨʘʟʛʦʥʷʶʪʩʷ ʜʦ ʟʥʘʯʠʪʝʣʴ-

ʥʳʭ ʩʢʦʨʦʩʪʝʡ ʤʘʩʩʳ ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ [2]. ʕʪʘ ʩʪʨʫʢʪʫʨʘ ʦʙʣʘʜʘʝʪ ʤʥʦʛʦʚʘʨʠʘʥʪʥʳʤ ʠ 

ʥʝʦʜʥʦʟʥʘʯʥʳʤ ʧʦʚʝʜʝʥʠʝʤ ʠ ʥʝʣʠʥʝʡʥʦʩʪʴʶ ʚʥʫʪʨʝʥʥʠʭ ʧʨʦʮʝʩʩʦʚ. ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʩʧʫʩ-

ʢʘʷʩʴ ʧʦ ʩʢʣʦʥʫ, ʩʠʩʪʝʤʘ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʛʦ ʭʘʦʩʘ ʚʩʣʝʜʩʪʚʠʝ ʩʚʦʝʡ 

ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʘʯʘʣʴʥʳʤ ʫʩʣʦʚʠʷʤ ʠ ʧʘʨʘʤʝʪʨʘʤ: ʩʦ ʚʨʝʤʝʥʝʤ ʥʝʙʦʣʴʰʦʝ 

ʠʟʤʝʥʝʥʠʝ ʥʘʯʘʣʴʥʦʛʦ ʫʩʣʦʚʠʷ ʧʨʠʚʦʜʠʪ ʢ ʩʫʱʝʩʪʚʝʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʜʠʥʘʤʠʢʠ ʩʠʩʪʝʤʳ. ʇʨʠ 

ʧʦʪʝʨʝ ʵʥʝʨʛʠʠ ʠʟ ʤʫʪʴʝʚʦʛʦ ʧʦʪʦʢʘ ʧʦʩʪʝʧʝʥʥʦ ʚʳʧʘʜʘʝʪ ʚʝʩʴ ʧʝʨʝʥʦʩʠʤʳʡ ʤʘʪʝʨʠʘʣ. ʊʫʨ-

ʙʠʜʥʳʝ ʪʝʯʝʥʠʷ ʬʦʨʤʠʨʫʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʣʦʝʚʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʦʜʥʦʡ ʠʟ ʢʦʪʦʨʳʭ ʷʚ-

ʣʷʝʪʩʷ ʮʠʢʣ ɸ. ɹʦʫʤʘ (ʨʠʩ. 2). 

 

 

 
 

ʈʠʩ. 2. ʉʣʦʝʚʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ɸ. ɹʦʫʤʘ [4, ʩ ʜʦʧʦʣʥʝʥʠʷʤʠ] 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ñʦʭʣʘʞʜʝʥʠʠò ʩʠʩʪʝʤʳ ʧʨʦʠʩʭʦʜʠʪ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʷ ʦʩʘʜʢʘ, ʠ ʧʦʣ-

ʥʝʡʰʠʡ ʭʘʦʩ ʚ ʩʪʨʫʢʪʫʨʝ ʟʘʤʝʥʷʝʪʩʷ ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʴʶ.  

ʇʦʜʚʦʜʷ ʠʪʦʛ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠʥʮʠʧ ʉʆʂ ʤʦʞʝʪ ʥʘʡʪʠ ʧʨʠʤʝʥʝʥʠʝ ʥʝ ʪʦʣʴʢʦ 

ʚ ʬʠʟʠʢʝ ʠʣʠ ʬʠʣʦʩʦʬʠʠ, ʥʦ ʠ ʚ ʛʝʦʣʦʛʠʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʩʠʥʝʨʛʝʪʠ-

ʢʠ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʫʥʠʚʝʨʩʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʣʶʙʦʛʦ ʧʨʦʮʝʩʩʘ ʠʣʠ ʷʚʣʝʥʠʷ, ʧʨʠ ʵʪʦʤ ʥʝ ʧʨʠʥʠ-

ʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʝʛʦ ʧʨʠʨʦʜʫ.  
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ʀ ʅʀɾʅɽɻʆ ʂɸʈɹʆʅɸ ʅɸ ɺʆʉʊʆʂɽ ʋʈɸʃɸ 
 

ɺɸɻɸʅʆɺɸ ɸ. ɸ. 

 

ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

ʂʨʝʤʥʠʩʪʳʝ ʧʦʨʦʜʳ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʨʝʜʠ ʦʩʘʜʦʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʟʝʤʥʦʡ ʢʦ-

ʨʳ. ʉʦʛʣʘʩʥʦ ɺ.ɻ. ʂʫʟʥʝʮʦʚʫ [1], ʵʪʦ ʧʦʨʦʜʳ, ʙʦʣʝʝ ʯʝʤ ʥʘ ʦʜʥʫ ʚʪʦʨʫʶ ʩʦʩʪʦʷʱʠʝ ʠʟ ʘʫʪʠʛʝʥ-

ʥʦʛʦ ʢʨʝʤʥʝʟʝʤʘ. ʉʘʤʫʶ ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ ʠʭ ʯʠʩʣʝ ʠʛʨʘʶʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʧʣʘʩʪʦʚʳʝ ʢʨʝʤʥʠ, ʚ 

ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʢʦʥʢʨʝʮʠʦʥʥʳʝ ʠ ʢʦʨʢʦʚʳʝ. ʇʦ ʤʠʥʝʨʘʣʴʥʦʤʫ ʩʦʩʪʘʚʫ ʚʩʝ 

ʢʨʝʤʥʠʩʪʳʝ ʧʦʨʦʜʳ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʦʧʘʣʦʚʳʝ, ʭʘʣʮʝʜʦʥʦʚʳʝ, ʢʚʘʨʮʝʚʳʝ ʠ, ʯʘʱʝ, ʩʤʝʰʘʥʥʳʝ 

ʦʧʘʣ-ʢʨʠʩʪʦʙʘʣʠʪʦʚʳʝ ʠ, ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ, ʭʘʣʮʝʜʦʥʦ-ʢʚʘʨʮʝʚʳʝ ʧʦʨʦʜʳ. ʇʦ ʩʪʨʫʢʪʫʨʝ ʦʥʠ 

ʜʝʣʷʪʩʷ ʥʘ ʜʚʝ ʙʦʣʴʰʠʝ ʛʨʫʧʧʳ: ʩ ʙʠʦʤʦʨʬʥʦʡ ʠ ʘʙʠʦʤʦʨʬʥʦʡ (ʥʝʙʠʦʤʦʨʬʥʦʡ) ʩʪʨʫʢʪʫʨʦʡ. 

ʂʦʥʢʨʝʮʠʦʥʥʳʝ ʢʨʝʤʥʠ ʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʫʩʪʫʧʘʝʪ ʧʣʘʩʪʦʚʳʤ, ʪʝʤ ʥʝ ʤʝ-

ʥʝʝ, ʘʥʘʣʦʛʠʯʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʩʦʩʪʘʚʝ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʥʝʢʨʝʤʥʠʩʪʳʭ ʧʦʨʦʜ ʨʘʟʚʠʪʳ ʜʦ-

ʚʦʣʴʥʦ ʰʠʨʦʢʦ, ʚ  ʪʦʤ ʯʠʩʣʝ ʚ ʢʘʨʙʦʥʘʪʥʳʭ ʪʦʣʱʘʭ ʥʘ ʋʨʘʣʝ, ʛʜʝ ʦʥʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʩʩʣʝʜʦ-

ʚʘʥʳ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʮʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ï ʦʧʠʩʘʥʠʝ ʫʩʣʦʚʠʡ ʟʘʣʝʛʘʥʠʷ ʠ ʩʪʨʦʝʥʠʷ ʢʦʥʢʨʝʮʠʡ 

ʢʨʝʤʥʝʡ ʠ ʚʳʷʩʥʝʥʠʝ ʠʭ ʧʨʦʠʩʭʦʞʜʝʥʠʷ.  

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʫʧʦʤʷʥʫʪʳʝ ʢʦʥʢʨʝʮʠʠ ʚ ʩʦʩʪʘʚʝ ʠʟʚʝʩʪʥʷʢʦʚ ʥʘ ʚʦ-

ʩʪʦʯʥʦʤ ʩʢʣʦʥʝ ʋʨʘʣʘ. ɺ ʪʦʤ ʯʠʩʣʝ ʦʧʠʩʘʥʳ ʢʨʝʤʥʝʚʳʝ ʢʦʥʢʨʝʮʠʠ ʥʘ ʚʦʩʪʦʢʝ ʖʞʥʦʛʦ ʋʨʘʣʘ ï 

ʚ ʥʠʞʥʝʚʠʟʝʡʩʢʠʭ ʠʟʚʝʩʪʥʷʢʘʭ ʥʘ ʨ. ʅʠʞʥʷʷ ɻʫʩʠʭʘ (ʣʝʚʦʛʦ ʧʨʠʪʦʢʘ ʨ. ʋʨʘʣ). ʈʘʟʨʝʟ ʤʦʱʥʦ-

ʩʪʴʶ ʦʢʦʣʦ 260 ʤ ʟʜʝʩʴ ʩʣʦʞʝʥ ʪʝʤʥʳʤʠ ʠ ʯʝʨʥʳʤʠ ʩʣʦʠʩʪʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ ʙʝʟ ʚʠʜʠʤʦʡ 

ʧʨʠʤʝʩʠ ʪʝʨʨʠʛʝʥʥʦʛʦ ʠʣʠ ʚʫʣʢʘʥʦʛʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʩʦʜʝʨʞʘʱʠʭ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʨʛʘ-

ʥʠʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ, ʥʦ ʦʪʣʠʯʘʶʱʠʭʩʷ ʙʝʜʥʦʩʪʴʶ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ [3]. ʅʘ ʚʦʩʪʦʢʝ 

ʉʨʝʜʥʝʛʦ ʋʨʘʣʘ ʦʧʠʩʘʥʳ ʢʦʥʢʨʝʮʠʠ ʚ ʠʟʚʝʩʪʥʷʢʘʭ ʙʘʰʢʠʨʩʢʦʛʦ ʷʨʫʩʘ ʩʨʝʜʥʝʛʦ ʢʘʨʙʦʥʘ ʥʘ ʣʝ-

ʚʦʤ ʙʝʨʝʛʫ ʨ. ʈʝʞ. ɿʜʝʩʴ, ʥʘʧʨʦʪʠʚ ʜ. ʃʫʛʦʚʘʷ, ʦʙʥʘʞʘʶʪʩʷ ʪʦʣʱʘ ʠʟʚʝʩʪʥʷʢʦʚʳʭ ʧʝʩʯʘʥʠʢʦʚ, 

ʛʨʘʚʝʣʠʪʦʚ ʠ ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʩ ʧʨʦʩʣʦʷʤʠ ʤʠʢʨʦʟʝʨʥʠʩʪʳʭ ʙʠʪʫʤʠʥʦʟʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚ, ʤʦʱʥʦ-

ʩʪʴʶ 200-220 ʤ [4]. 

ɺ ʩʦʩʪʘʚʝ ʥʠʞʥʝʚʠʟʝʡʩʢʠʭ ʠʟʚʝʩʪʥʷʢʦʚ ʢʦʥʢʨʝʮʠʠ ʧʦ ʬʦʨʤʝ ʠ ʨʘʟʤʝʨʫ ʩʠʣʴʥʦ ʚʘʨʴʠ-

ʨʫʶʪ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʳ ʚʳʜʝʣʝʥʠʷ ʦʢʨʫʛʣʦʡ, ʣʠʥʟʦʚʠʜʥʦʡ, ʥʝʧʨʘʚʠʣʴʥʦ-ʫʛʣʦʚʘʪʦʡ, ʚʝʨʝʪʝʥʦʧʦ-

ʜʦʙʥʦʡ, ʧʣʘʩʪʦʚʦʡ ʬʦʨʤ (ʨʠʩʫʥʦʢ). ʀʥʦʛʜʘ ʣʠʥʟʦʚʠʜʥʳʝ ʬʦʨʤʳ ʩʦʝʜʠʥʷʶʪʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠ 

ʬʦʨʤʠʨʫʶʪ ʯʝʪʢʦʦʙʨʘʟʥʳʝ ʧʨʦʩʣʦʠ ʩ ʦʪʜʝʣʴʥʳʤʠ ʚʟʜʫʪʠʷʤʠ. ʀʟʦʛʥʫʪʳʝ ʢʘʪʘʛʝʥʝʪʠʯʝʩʢʠʝ 

ʢʦʥʢʨʝʮʠʠ ʥʝʨʝʜʢʦ ʩʝʢʫʪ ʩʣʦʠʩʪʦʩʪʴ, ʦʙʨʘʟʫʶʪʩʷ ʧʦ ʪʨʝʱʠʥʘʤ ʠ ʜʨʫʛʠʤ ʥʘʨʫʰʝʥʠʷʤ ʧʝʨʚʠʯ-

ʥʦʛʦ ʩʪʨʦʝʥʠʷ ʢʘʨʙʦʥʘʪʘ. ʇʣʘʩʪʦʚʳʝ ʬʦʨʤʳ ʦʪʣʠʯʘʶʪʩʷ ʙʦʣʴʰʠʤʠ ʨʘʟʤʝʨʘʤʠ ï ʢʘʢ ʧʦ ʤʦʱʥʦ-

ʩʪʠ, ʪʘʢ ʠ ʧʨʦʪʷʞʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʩʦʛʣʘʩʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʦʙʥʘʞʝʥʠʷ. 

ɼʣʷ ʢʦʥʢʨʝʮʠʡ ʢʨʝʤʥʝʡ ʭʘʨʘʢʪʝʨʝʥ ʨʘʢʦʚʠʩʪʳʡ ʠʟʣʦʤ ʦʙʳʯʥʦ ʩ ʦʩʪʨʳʤʠ ʢʨʘʷʤʠ. ʈʘʟʤʝʨʳ ʚʘ-

ʨʴʠʨʫʶʪ ʦʪ ʧʝʨʚʳʭ ʤʠʣʣʠʤʝʪʨʦʚ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʤʝʪʨʦʚ (ʧʣʘʩʪʦʚʳʝ ʢʦʥʢʨʝʮʠʠ), ʢʦʥ-

ʪʘʢʪ ʠʭ ʩ ʚʤʝʱʘʶʱʠʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ ʨʝʟʢʠʡ ʩʦ ʩʣʘʙʳʤ ʫʧʣʦʪʥʝʥʠʝʤ ʚʤʝʱʘʶʱʠʭ ʦʩʘʜʢʦʚ ʚʦ-

ʢʨʫʛ ʢʦʥʢʨʝʮʠʠ. ʂʨʝʤʥʠ ʪʸʤʥʦ-ʩʝʨʳʝ ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʘʩʩʝʷʥʥʦʛʦ ʦʨʛʘʥʠʯʝ-

ʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʦʜʥʦʨʦʜʥʳʝ ʙʝʟ ʚʠʜʠʤʦʡ ʩʣʦʠʩʪʦʩʪʠ. 

ɻʣʘʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʢʨʝʤʥʝʟʝʤʘ ʚ ʥʠʞʥʝʚʠʟʝʡʩʢʠʭ ʠʟʚʝʩʪʥʷʢʘʭ ʷʚʣʷʶʪʩʷ ʢʨʝʤʥʝʚʳʝ 

ʩʢʝʣʝʪʳ ʦʨʛʘʥʠʟʤʦʚ. ʅʘ ʩʪʘʜʠʠ ʜʠʘʛʝʥʝʟʘ ʚ ʢʘʨʙʦʥʘʪʥʦʤ ʦʩʘʜʢʝ ʩʦʟʜʘʝʪʩʷ ʱʝʣʦʯʥʘʷ ʩʨʝʜʘ, ʚ 

ʢʦʪʦʨʦʡ ʢʨʝʤʥʝʟʝʤ ʠʥʪʝʥʩʠʚʥʦ ʨʘʩʪʚʦʨʷʝʪʩʷ. ʇʦ ʤʝʨʝ ʜʝʛʠʜʨʘʪʘʮʠʠ ʠ ʧʨʦʪʝʢʘʥʠʷ ʩʣʦʞʥʳʭ 

ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʛʝʦʭʠʤʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʤʝʥʷʝʪʩʷ ʠ ʨʘʩʪʚʦʨʝʥʥʳʡ ʢʨʝʤʥʝʟʝʤ ʩʪʷʛʠʚʘ-

ʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʳʝ ʤʝʩʪʘ, ʥʝʨʝʜʢʦ ʚʦʢʨʫʛ ʦʨʛʘʥʠʟʤʦʚ ʠ ʠʭ ʩʢʝʣʝʪʥʳʭ ʦʩʪʘʪʢʦʚ, ʦʩʘʞʜʘʝʪʩʷ ʚ 

ʚʠʜʝ ʢʦʣʣʦʠʜʥʦʛʦ ʦʧʘʣʘ ʠ ʩʦ ʚʨʝʤʝʥʝʤ ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʦʚʳʚʘʝʪʩʷ ʚ ʭʘʣʮʝʜʦʥ, ʘ ʧʦʟʜʥʝʝ ʚ ʢʚʘʨʮ 

[2]. ʂʨʦʤʝ ʚʳʰʝʦʧʠʩʘʥʥʳʭ  ʜʠʘʛʝʥʝʪʠʯʝʩʢʠʭ ʢʨʝʤʥʝʡ, ʚ ʩʦʩʪʘʚʝ ʚʠʟʝʡʩʢʠʭ ʧʦʨʦʜ ʠʤʝʶʪʩʷ ʠ 

ʙʦʣʝʝ ʧʦʟʜʥʠʝ ʢʘʪʘʛʝʥʝʪʠʯʝʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ,  ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ ʫʞʝ ʪʚʝʨʜʦʡ ʧʦʨʦʜʝ. 

ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʚ ʠʟʚʝʩʪʥʷʢʝ ʛʝʦʭʠʤʠʯʝʩʢʘʷ ʩʨʝʜʘ ʤʦʞʝʪ ʦʯʝʥʴ ʙʳʩʪʨʦ ʠ ʢʘʨʜʠʥʘʣʴʥʦ ʤʝʥʷʪʴʩʷ 

(ʥʘʧʨʠʤʝʨ, ʧʨʠ ʬʠʣʴʪʨʘʮʠʠ ʧʦ ʥʠʤ ʧʣʘʩʪʦʚʳʭ ʚʦʜ). ʕʪʦ ʚʝʜʝʪ ʢ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʶ ʢʨʝʤʥʝʟʝ-

ʤʘ ʠ ʦʙʨʘʟʦʚʘʥʠʶ ʩʪʷʞʝʥʠʡ ʥʘ ʙʦʣʝʝ ʧʦʟʜʥʝʡ ʩʪʘʜʠʠ [2]. ʊʘʢʠʝ ʫʩʣʦʚʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʢʨʝʤʥʝ-
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ʚʳʭ ʢʦʥʢʨʝʮʠʡ ʦʪʥʦʩʷʪʩʷ ʥʝ ʪʦʣʴʢʦ ʢ ʅ. ɻʫʩʠʭʝ, ʦʥʠ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʚʩʝʭ ʘʥʘʣʦʛʠʯʥʳʭ ʢʦʥʢʨʝ-

ʮʠʡ, ʦʙʨʘʟʦʚʘʥʥʳʭ ʚ  ʠʟʚʝʩʪʥʷʢʘʭ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʢʘʢ ʩʘʤʦʛʦ ʚʤʝ-

ʱʘʶʱʝʛʦ ʢʘʨʙʦʥʘʪʘ, ʪʘʢ ʠ  ʢʦʥʢʨʝʮʠʠ. 

 

  
 

ʂʨʝʤʥʝʚʳʝ ʢʦʥʢʨʝʮʠʠ ʥʘ ʨ. ʅ. ɻʫʩʠʭʘ (ʩʣʝʚʘ) ʠ ʨ. ʈʝʞ (ʩʧʨʘʚʘ) 

 

ʂʨʝʤʥʝʚʳʝ ʢʦʥʢʨʝʮʠʠ ʚ ʠʟʚʝʩʪʥʷʢʘʭ ʥʘ ʨ. ʈʝʞ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʤʝʶʪ ʦʚʘʣʴʥʫʶ, 

ʩʛʣʘʞʝʥʥʫʶ ʬʦʨʤʫ (ʩʤ. ʨʠʩʫʥʦʢ), ʧʦ ʨʘʟʤʝʨʫ ʦʥʠ ʙʦʣʴʰʝ, ʯʝʤ ʦʢʨʫʞʘʶʱʠʝ ʪʝʨʨʠʛʝʥʥʳʝ ʦʙ-

ʣʦʤʢʠ. ʇʦʚʩʝʤʝʩʪʥʳʡ ʞʝʣʪʦʚʘʪʳʡ ʮʚʝʪ ʵʪʠʭ ʢʨʝʤʥʝʡ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʳʤʠ 

ʫʩʣʦʚʠʷʤʠ ʦʢʨʝʤʥʝʥʠʷ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʢʠʩʣʦʨʦʜʘ ʠ ʦʢʠʩʣʦʚ ʪʨʝʭʚʘʣʝʥʪʥʦʛʦ ʞʝʣʝʟʘ. ɺ ʨʷʜʝ ʩʣʫ-

ʯʘʝʚ ʫ ʵʪʠʭ ʢʦʥʢʨʝʮʠʡ ʚʠʜʥʳ ʥʝʙʦʣʴʰʠʝ ʚʳʩʪʫʧʳ, ʢʦʪʦʨʳʝ ʷʚʣʷʣʠʩʴ ʤʝʩʪʦʤ ʧʦʩʪʫʧʣʝʥʠʷ ʨʘʩ-

ʪʚʦʨʦʚ ʢʨʝʤʥʝʟʝʤʘ. ʋʯʠʪʳʚʘʷ ʵʪʠ ʬʘʢʪʦʨʳ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʢʨʝʤʥʝʚʳʝ ʢʦʥʢʨʝʮʠʠ 

ʟʜʝʩʴ ʙʳʣʠ ʦʙʨʘʟʦʚʘʥʳ ʧʦʩʣʝ ʫʧʣʦʪʥʝʥʠʷ ʢʘʨʙʦʥʘʪʥʳʭ ʦʩʘʜʢʦʚ. ʇʨʠ ʵʪʦʤ ʢʨʝʤʥʝʟʝʤ ʙʳʣ ʧʨʠ-

ʚʥʝʩʝʥ ʠʟʚʥʝ. ɺʦ ʚʨʝʤʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʧʝʨʝʨʳʚʘ ʪʝʨʨʠʛʝʥʥʳʝ ʪʦʣʱʠ, ʧʝʨʝʢʨʳʚʘʶʱʠʝ ʢʘ-

ʤʝʥʥʦʫʛʦʣʴʥʳʝ ʠʟʚʝʩʪʥʷʢʠ, ʚʳʚʝʪʨʠʚʘʣʠʩʴ ʠ ʯʘʩʪʠʯʥʦ ʨʘʩʪʚʦʨʷʣʠʩʴ. ɺʦʜʳ, ʥʘʩʳʱʝʥʥʳʝ 

ʢʨʝʤʥʝʟʝʤʦʤ, ʧʨʦʩʘʯʠʚʘʣʠʩʴ ʚʥʠʟ, ʛʜʝ ʚ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜʘʭ ʢʨʝʤʥʝʟʝʤ ʦʩʘʞʜʘʣʩʷ, ʦʙʨʘʟʫʷ 

ʢʦʥʢʨʝʮʠʦʥʥʳʝ ʬʦʨʤʳ [2]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ ʙʳʣʠ ʦʧʠʩʘʥʳ ʩʪʷʞʝʥʠʷ ʢʨʝʤʥʝʡ, ʚʳʷʩʥʝʥʳ 

ʠʭ ʫʩʣʦʚʠʷ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʊʘʢ ʥʘ ʚʦʩʪʦʢʝ ʖʞʥʦʛʦ ʋʨʘʣʘ, ʚ ʥʠʞʥʝʚʠʟʝʡʩʢʠʭ ʠʟʚʝʩʪʥʷʢʘʭ ʢʦʥ-

ʢʨʝʮʠʠ ʜʦʚʦʣʴʥʦ ʨʘʟʥʦʦʙʨʘʟʥʳ ʧʦ ʬʦʨʤʝ, ʙʣʘʛʦʜʘʨʷ ʤʥʦʛʦʯʠʩʣʝʥʥʦʡ ʬʘʫʥʝ ʩ ʢʨʝʤʥʝʚʦʡ ʬʫʥʢ-

ʮʠʝʡ ʠ ʱʝʣʦʯʥʦʡ ʩʨʝʜʝ, ʚ ʢʦʪʦʨʦʡ ʢʨʝʤʥʠʡ ʨʘʩʪʚʦʨʠʣʩʷ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʝʨʝʦʪʣʦʞʠʣʩʷ. ʂʨʝʤ-

ʥʝʚʳʝ ʢʦʥʢʨʝʮʠʠ ʥʘ ʚʦʩʪʦʢʝ ʉʨʝʜʥʝʛʦ ʋʨʘʣʘ ʚ ʩʦʩʪʘʚʝ ʠʟʚʝʩʪʥʷʢʦʚ ʙʘʰʢʠʨʩʢʦʛʦ ʷʨʫʩʘ ʩʨʝʜʥʝ-

ʛʦ ʢʘʨʙʦʥʘ ʦʙʨʘʟʦʚʘʣʠʩʴ ʚ ʠʥʳʭ ʫʩʣʦʚʠʷʭ ï ʫʞʝ ʥʘ ʩʪʘʜʠʠ ʢʘʪʘʛʝʥʝʟʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʩʘʯʠʚʘ-

ʥʠʷ ʥʘʩʳʱʝʥʥʦʡ ʢʨʝʤʥʝʟʝʤʦʤ ʚʦʜʳ. 
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ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

ɺ ʥʘʰʝ ʚʨʝʤʷ ʦʜʥʠʤʠ ʠʟ ʚʘʞʥʝʡʰʠʭ ʚʠʜʦʚ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ʷʚʣʷʶʪʩʷ ʫʛʦʣʴ ʠ 

ʥʝʬʪʴ. ʆʙʲʝʜʠʥʷʝʪ ʠʭ ʪʦ, ʯʪʦ ʦʥʠ ʩʦʩʪʦʷʪ ʠʟ ʩʤʝʩʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʩʦʝʜʠ-

ʥʝʥʠʡ. ʆʥʠ ʧʦʜʚʝʨʛʘʶʪʩʷ ʤʝʜʣʝʥʥʦʤʫ ʨʘʟʣʦʞʝʥʠʶ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʝʦʣʦʛʠʯʝ-

ʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʙʦʣʴʰʠʭ ʛʣʫʙʠʥʘʭ. ʅʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʙʣʠʟʦʩʪʴ, ʠʤʝʝʪʩʷ ʨʷʜ ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ 

ʨʘʟʣʠʯʠʡ ʚ ʫʩʣʦʚʠʷʭ ʦʙʨʘʟʦʚʘʥʠʷʫʛʣʷ ʠ ʥʝʬʪʠ, ʯʪʦ ʚʣʠʷʝʪ ʥʘ ʠʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʠ ʨʘʩʧʦʣʦ-

ʞʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ ʚ ʥʝʜʨʘʭ ʟʝʤʣʠ.  

ɺ ʩʪʘʪʴʝ [1] ʠʜʝʪ ʨʝʯʴ ʦ ʪʦʤ, ʯʪʦ ʚʦ ʤʥʦʛʠʭ ʫʯʘʩʪʢʘʭ, ʛʜʝ ʥʘʭʦʜʠʪʩʷ ʫʛʦʣʴ, ʚʩʪʨʝʯʘʝʪʩʷ 

ʥʝʬʪʴ, ʠ ʥʘʦʙʦʨʦʪ. ɾʠʜʢʠʝ ʫʛʣʝʚʦʜʦʨʦʜʳ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʪʘʢʠʭ ʫʛʦʣʴʥʳʭ ʙʘʩʩʝʡʥʘʭ ʢʘʢ: ʂʫʟ-

ʥʝʮʢʠʡ, ɼʦʥʝʮʢʠʡ, ʂʠʟʝʣʦʚʩʢʠʡ, ʏʝʣʷʙʠʥʩʢʠʡ ʠ ʜʨ. ʋʛʣʠ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʪʘʢʠʭ ʥʝʬʪʝʛʘʟʦʥʦʩ-

ʥʳʭ ʧʨʦʚʠʥʮʠʷʭ ʢʘʢ: ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʘʷ, ʃʝʥʦ-ɺʠʣʶʡʩʢʘʷ ʠ ʨʷʜ ʧʨʦʚʠʥʮʠʡ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ. 

ɹʳʣ ʦʪʤʝʯʝʥ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʥʝʬʪʴ ʚ ʫʛʣʷʭ ʂʫʟʙʘʩʩʘ ʦʪʣʠʯʘʝʪʩʷ ʧʦ ʩʦʩʪʘʚʫ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝ-

ʧʝʥʠ ʤʝʪʘʤʦʨʬʠʟʤʘ ʚʤʝʱʘʶʱʠʭ ʝʝ ʧʦʨʦʜ. ʈʘʡʦʥ ʨʘʟʜʝʣʝʥ ʥʘ ʩʝʚʝʨʥʫʶ (ʨʘʟʚʠʪʳ ʤʝʥʝʝ ʤʝʪʘ-

ʤʦʨʬʠʟʦʚʘʥʥʳʝ ʫʛʣʠ) ʠ ʶʞʥʫʶ (ʙʦʣʝʝ ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʝ) ʯʘʩʪʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʠʩ. 1. ɺ 

ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʥʘ ʨʠʩ. 2 ʧʨʝʜʩʪʘʚʣʝʥ ʧʘʨʘʛʝʥʝʟʠʩ ʫʛʦʣʴʥʳʭ ʠ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʚ 

ʚʠʜʝ ʨʘʟʨʝʟʘ, ʟʘ ʦʩʥʦʚʫ ʚʟʷʪʳ ʜʘʥʥʳʝ ʩʢʚʘʞʠʥ ʥʘʭʦʜʷʱʠʭʩʷ ʚ ɺʦʣʛʦ-ʋʨʘʣʴʩʢʦʡ ʥʝʬʪʝʛʘʟʦʥʦʩ-

ʥʦʡ ʧʨʦʚʠʥʮʠʠ. ʀʟʫʯʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʫʛʦʣʴʥʳʝ ʧʣʘʩʪʳ ʚʠʟʝʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʧʦʜʩʪʠʣʘʶʪ ʥʝʬʪʝʥʦʩʥʳʝ, ʥʦ, ʥʝ ʚʩʝ ʥʝʬʪʝʥʦʩʥʳʝ ʫʯʘʩʪʢʠ ʷʚʣʷʶʪʩʷ ʫʛʣʝʥʦʩʥʳʤʠ. 

ɺʘʨʠʘʥʪʳ ʩʦʚʤʝʩʪʥʦʛʦ ʟʘʣʝʛʘʥʠʷ ʫʛʦʣʴʥʳʭ ʠ ʥʝʬʪʷʥʳʭ ʟʘʣʝʞʝʡ ʨʘʟʥʦʦʙʨʘʟʥʳ ʠ ʚʳʨʘʞʘʶʪʩʷ ʚ 

ʩʧʦʩʦʙʘʭ ʠʭ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ [4]. 

 

 
 

ʈʠʩ. 1. ʋʛʣʝʚʦʜʦʨʦʜʥʳʡ ʩʦʩʪʘʚ ʥʝʬʪʝʡ ʠʟ ʫʛʣʝʡ ʂʫʟʙʘʩʩʘ 

 

ʉʚʷʟʴ ʤʝʞʜʫ ʫʛʣʝʤ ʠ ʥʝʬʪʴʶ ʚʠʜʥʘ ʥʝʚʦʦʨʫʞʝʥʥʳʤ ʛʣʘʟʦʤ, ʥʦ ʧʨʠʯʠʥʳ ʵʪʦʡ ʩʚʷʟʠ ʤʘ-

ʣʦʧʦʥʷʪʥʳ. ʋʛʦʣʴ ʝʩʪʴ ñʘʥʪʠʧʦʜò, ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴ ʢʣʘʩʩʠʯʝʩʢʦʡ ʧʦʨʦʜʝ ʢʦʣʣʝʢʪʦʨʫ (ʧʝʩ-

ʯʘʥʠʢʫ). ʆʜʥʠʤ ʠʟ ʧʦʜʪʚʝʨʞʜʝʥʠʡ ʵʪʦʤʫ ʩʣʫʞʘʪ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ 

ʨʘʙʦʪʝ [2], ʛʜʝ ʫʛʦʣʴʥʳʝ ʧʣʘʩʪʳ ʟʘʥʠʤʘʶʪ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ ʧʦʣʦʞʝʥʠʝ  ʧʝʩʯʘʥʠʢʫ ʚ ʣʠʪʦʮʠʢ-

ʣʘʭ. ʆʙʲʷʩʥʝʥʠʝʤ ʵʪʦʛʦ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʨʘʟʥʳʡ ʛʝʥʝʟʠʩ ʜʘʥʥʳʭ ʦʪʣʦʞʝʥʠʡ. ʋʛʦʣʴ ʦʙʨʘʟʫʝʪʩʷ 

ʥʘ ʛʣʫʙʠʥʝ ʧʦʜ ʙʦʣʴʰʠʤ ʜʘʚʣʝʥʠʝʤ ʚ ʫʩʣʦʚʠʷʭ ʢʠʩʣʦʨʦʜʥʦʛʦ ʛʦʣʦʜʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʷʷ ʩʦʙʦʡ 

ʘʣʝʚʨʦʣʠʪ ʠʣʠ ʘʨʛʠʣʣʠʪ, ʘ ʧʝʩʯʘʥʠʢ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʝʩʪʴ ʦʙʣʦʤʦʯʥʘʷ ʛʦʨʥʘʷ ʧʦʨʦʜʘ. ʆʪʨʠʮʘʪʴ 

ʠʭ ʩʚʷʟʴ ʩʣʦʞʥʦ, ʭʦʪʷ ʦʥʘ ʠ ʧʘʨʘʜʦʢʩʘʣʴʥʘ. ɼʘʥʥʳʡ ʚʦʧʨʦʩ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ, ʪ. ʢ. 

ʝʛʦ ʨʝʰʝʥʠʝ ʤʦʞʝʪ ʧʦʤʦʯʴ ʚ ʧʨʦʛʥʦʟʝ ʢʘʢ ʥʝʬʪʝʛʘʟʦʚʳʭ ʦʙʲʝʢʪʦʚ, ʪʘʢ ʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʫʛʣ.̫ 
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ʈʠʩ. 2. ʇʘʨʘʛʝʥʝʟʠʩ ʫʛʦʣʴʥʳʭ ʠ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ [4].  

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: 1 ï ʠʟʚʝʩʪʥʷʢ, 2 ï ʧʝʩʯʘʥʠʢ, 3 ï ʥʝʬʪʝʥʘʩʳʱʝʥʥʳʝ ʧʦʨʦʜʳ, 4 ï ʫʛʦʣʴ,  

5 ï ʘʣʝʚʨʦʣʠʪ, 6 ï ʘʨʛʠʣʣʠʪ,7 ï ʫʛʦʣʴʥʳʡ ʘʨʛʠʣʣʠʪ 

 

ʈʘʥʝʝ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʝ ʩʣʫʯʘʠ ʩʦʚʤʝʩʪʥʦʛʦ ʥʘʭʦʞʜʝʥʠʷ ʵʪʠʭ ʚʠʜʦʚ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧ-

ʣʠʚʘ ʤʦʛʫʪ ʙʳʪʴ ʚʳʛʦʜʥʦ ʠʩʧʦʣʴʟʦʚʘʥʳ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚ ʤʠʨʝ ʨʘʩʪʝʪ ʠʥʪʝʨʝʩ ʢ ʫʛʦʣʴʥʦʤʫ 

ʤʝʪʘʥʫ, ʜʦʙʳʚʘʝʤʦʤʫ ʠʟ ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʦʚ, ʣʠʜʝʨʘʤʠ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʷʚʣʷʶʪʩʷ ʉʐɸ, ʂʠʪʘʡ 

ʠ ɸʚʩʪʨʘʣʠʷ [3]. ɽʛʦ ʜʦʙʳʯʘ ʠʟ ʫʞʝ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʩʢʚʘʞʠʥ ʜʦʣʞʥʘ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʘʪʴʩʷ 

ʥʘ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʜʘʥʥʦʛʦ ʥʝʪʨʘʜʠʮʠʦʥʥʦʛʦ ʚʠʜʘ ʪʦʧʣʠʚʘ. ɼʨʫʛʠʤ ʚʠʜʦʤ ʚʳʛʦʜʥʦʛʦ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʩʦʚʤʝʩʪʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʥʝʬʪʷʥʳʭ ʠ ʫʛʦʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ,ʧʨʠʙʝʛʥʫʚ 

ʢ ʪʝʭʥʦʣʦʛʠʠ ʧʦʜʟʝʤʥʦʡ ʛʘʟʠʬʠʢʘʮʠʠ ʫʛʣʷ (ʇɻʋ). ʊʘʢ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʘʪʘʨʩʪʘʥʘ ʚʳʷʚʣʝʥʳ 

ʟʦʥʳ ʢʦʥʪʘʢʪʘ ʤʦʱʥʳʭ ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʦʚ ʩ ʥʝʬʪʝʥʘʩʳʱʝʥʥʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ ʠ ʠʟʚʝʩʪʥʷʢʘʤʠ 

ʙʦʙʨʠʢʦʚʩʢʦʛʦ ʠ ʢʠʟʝʣʦʚʩʢʦʛʦ ʛʦʨʠʟʦʥʪʦʚ [4]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʪʝʭʥʦʣʦʛʠʷ ʇɻʋ ʤʦʞʝʪ ʩʣʫʞʠʪʴ 

ʜʣʷ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʥʝʬʪʝʜʦʙʳʯʠ ʧʫʪʝʤ ʧʝʨʝʢʘʯʢʠ ʚ ʧʨʦʜʫʢʪʠʚʥʳʝ ʧʣʘʩʪʳ ʧʨʦʜʫʢʪʦʚ ʩʛʦʨʘ-

ʥʠʷ (ʥʝʛʦʨʶʯʠʭ ʛʘʟʦʚ, ʚʦʜʷʥʦʛʦ ʧʘʨʘ ʠ ʜʨ.) ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʦʚ. 

ʀʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʩʪʦʠʪ ʫʜʝʣʠʪʴ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ ʚʦʧʨʦʩʫ ʧʘʨʘʛʝʥʝʟʠʩʘ 

ʫʛʣʷ ʠ ʥʝʬʪʠ, ʯʪʦ ʤʦʞʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʘʪʴʩʷ ʢʘʢ ʥʘ ʥʝʬʪʷʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʪʘʢ ʠ ʥʘ 

ʫʛʦʣʴʥʦʡ. 
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ɾʀʏʂʆ ʗ. ɽ., ʏɽʂʋʐʀʅɸ ʖ. ɺ. 

 

ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʬʘʮʠʠ ʚ ʣʠʪʦʣʦʛʠʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʨʫʢʦʚʦʜʩʪʚʫʶʪʩʷ ʜʘʥʥʳʤʠ, 

ʧʦʣʫʯʝʥʥʳʤʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʙʦʪʢʠ ʦʙʨʘʟʮʦʚ ʛʦʨʥʦʡ ʧʦʨʦʜʳ (ʢʝʨʥʘ). ʅʦ ʜʘʥʥʳʡ ʤʝʪʦʜ ʧʦʟ-

ʚʦʣʷʝʪ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʪʦʣʴʢʦ ʬʠʢʩʠʨʦʚʘʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʟʥʘʢʦʚ (ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ 

ʩʦʩʪʘʚ, ʪʝʢʩʪʫʨʘ, ʦʙʣʦʤʢʠ ʧʦʨʦʜ ʠ ʪ.ʜ.), ʯʪʦ ʷʚʣʷʝʪʩʷ ʝʛʦ ʷʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ, ʪ.ʢ. ʦʥ ʥʝ ʧʦʟʚʦ-

ʣʷʝʪ ʥʘʤ ʧʦʥʷʪʴ, ʢʘʢ ʠʤʝʥʥʦ ʧʨʦʠʩʭʦʜʠʣ ʧʨʦʮʝʩʩ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʠʥʦʡ ʧʦʜʭʦʜ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʬʘʮʠʡ ʠ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʠʶ ʦʩʘʜʢʦʦʙʨʘʟʦʚʘʥʠʷ. 

ʇʦʜ ʪʝʨʤʠʥʦʤ ñʬʘʮʠʷò ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʦʙʩʪʘʥʦʚʢʘ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ (ʩʦʚʨʝʤʝʥʥʘʷ 

ʠʣʠ ʜʨʝʚʥʷʷ), ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ ʚʠʜʝ ʦʩʘʜʢʘ ʠʣʠ ʧʦʨʦʜʳ. ɼʣʷ ʨʘʩʰʠʨʝʥʠʷ ʤʝʪʦʜʦʚ ʠʭ ʦʧʨʝʜʝ-

ʣʝʥʠʷ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʠʤʝʥʠʪʴ ʧʦʥʷʪʠʝ ñUmweltò, ʚʚʝʜʝʥʥʦʝ ʚ 1920-30 ʛʦʜʘʭ ʗʢʦʙʦʤ ʬʦʥ ʀʢ-

ʩʢʶʣʝʤ, ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ, ʢ ʢʦʪʦʨʦʤʫ ʧʨʠʩʧʦʩʦʙʣʝʥ ʠ ʢʦ-

ʪʦʨʳʡ ʩʪʨʦʠʪ ʩʝʙʝ ʚʩʷʢʠʡ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʦʨʛʘʥʠʟʤ. ʕʪʦʪ ʪʝʨʤʠʥ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʚ ʙʠʦʣʦʛʠʠ ʠ 

ʙʠʦʩʝʤʠʦʪʠʢʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʞʠʚʳʭ ʩʫʱʝʩʪʚ, ʥʦ ʤʳ ʧʦʧʨʦʙʫʝʤ ʩʧʨʦʝʮʠʨʦʚʘʪʴ ʝʛʦ ʥʘ ʛʝʦʣʦʛʠʶ 

ʠ ʥʘ ʬʘʮʠʶ ʚ ʯʘʩʪʥʦʩʪʠ. 

ɺ ʨʘʙʦʪʝ ʀʢʩʢʶʣʷ ʚ ʢʨʘʩʢʘʭ ʦʧʠʩʘʥʘ ʩʫʪʴ ʞʠʟʥʠ ʩʘʤʢʠ ʢʣʝʱʘ, ʢʦʪʦʨʘʷ ʦʪʧʨʘʚʣʷʝʪʩʷ ʥʘ 

ʦʭʦʪʫ ʟʘ ʪʝʧʣʦʢʨʦʚʥʳʤ ʞʠʚʦʪʥʳʤ. ʊʦ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʩʠʛʥʘʣʦʤ ʜʣʷ ʢʣʝʱʘ, ʠ ʚʳʜʝʣʷʝʪʩʷ ʠʤ ʢʘʢ 

ʟʥʘʯʠʤʦʝ ʠʟ ʚʩʝʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ, ï ʵʪʦ ʪʦʣʴʢʦ ʟʘʧʘʭ ʤʘʩʣʷʥʦʡ ʢʠʩʣʦʪʳ, ʠʩ-

ʭʦʜʷʱʠʡ ʦʪ ʢʦʞʠ ʤʣʝʢʦʧʠʪʘʶʱʝʛʦ, ʪʝʧʣʦʪʘ, ʠʟʣʫʯʘʝʤʘʷ ʪʝʣʦʤ ʝʛʦ ʞʝʨʪʚʳ, ʠ ʤʝʭʘʥʠʯʝʩʢʠʝ 

ʨʘʟʜʨʘʞʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʥʠʢʥʦʚʝʥʠʝʤ ʚ ʚʦʣʦʩʷʥʦʡ ʧʦʢʨʦʚ ʢ ʢʦʞʝ ʤʣʝʢʦʧʠʪʘʶʱʝʛʦ. ʕʪʠ 

ʪʨʠ ʟʥʘʯʠʤʳʝ ʜʣʷ ʢʣʝʱʘ ʩʠʛʥʘʣʘ ʟʘʧʫʩʢʘʶʪ ʚ ʥʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʝʬʣʝʢʩʳ, ʢʘʢ ʠʭ ʥʘʟʳʚʘʝʪ 

ʀʢʩʢʶʣʴ, çʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʢʨʫʛʠè ʚʦʩʧʨʠʷʪʠʷ ʠ ʜʝʡʩʪʚʠʷ. ɺʩʝ ʦʩʪʘʣʴʥʦʝ ʚ ʦʢʨʫʞʘʶʱʝʤ ʝʛʦ 

ʤʠʨʝ ï ʪʦ, ʯʪʦ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʜʣʷ ʜʨʫʛʠʭ ʞʠʚʦʪʥʳʭ, ʪʦ, ʯʪʦ ʥʝʩʝʪ ʩʤʳʩʣ ʜʣʷ ʯʝʣʦʚʝʢʘ, - ʜʣʷ 

ʢʣʝʱʘ ʥʝ ʩʫʱʝʩʪʚʫʝʪ. ʀʟʙʠʨʘʪʝʣʴʥʦʩʪʴ ʧʝʨʮʝʧʪʠʚʥʦʡ ʠ ʤʦʪʦʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʢʣʝʱʘ ʦʧʨʝʜʝʣʷ-

ʝʪ ʝʛʦ Umwelt. ʀʢʩʢʶʣʴ ʭʦʪʝʣ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʘʢʪʠʚʥʦʩʪʴ ʠʜʝʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʞʠʚʦʛʦ ʩʫʱʝʩʪʚʘ, 

ʥʦ ʠ ʦʪ ʩʘʤʦʛʦ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ, ʢʦʪʦʨʳʡ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʩʦʟʜʘʝʪʩʷ ʞʠʚʳʤ ʩʫʱʝʩʪʚʦʤ, ʠ 

ʩʦʟʜʘʝʪ ʝʛʦ ʩʘʤʦʛʦ. ʉʤʳʩʣʳ ʚʳʜʝʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʞʠʚʦʝ ʩʫʱʝʩʪʚʦ, ʥʦ ʠ ʩʘʤʘ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʴ 

ʦʪʢʨʳʚʘʝʪʩʷ ʢʘʢ ʩʤʳʩʣʦʚʘʷ ʞʠʚʦʤʫ ʩʫʱʝʩʪʚʫ [2]. 

ɺʧʨʷʤʫʶ ʧʨʠʤʝʥʠʪʴ ʜʘʥʥʳʡ ʪʝʨʤʠʥ ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʠʪʦʣʦʛʠʠ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ, ʥʦ ʬʦʨ-

ʤʫʣʠʨʦʚʢʘ ʠ ʩʤʳʩʣ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʩ ʥʘʰʝʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʦʪʨʘʞʘʶʪ ʧʨʠʨʦʜʫ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ. ʈʘʩʩʤʦʪʨʠʤ ʬʘʮʠʶ ʣʘʛʫʥ, ʢʘʢ ʦʙʲʝʢʪ ʥʘʙʣʶʜʝʥʠʷ. ɼʣʷ ʨʘʥʝʝ ʫʧʦʤʷʥʫʪʳʭ 

ʦʪʣʦʞʝʥʠʡ ʭʘʨʘʢʪʝʨʥʳ ʧʝʩʯʘʥʠʢʠ, ʛʣʠʥʳ ʫʛʣʠʩʪʳʝ ʠʣʠ ʙʠʪʫʤʠʥʦʟʥʳʝ, ʠʥʦʛʜʘ ʩ ʧʠʨʠʪʦʤ ï ʚ 

ʥʦʨʤʘʣʴʥʦ ʩʦʣʝʥʳʭ ʣʘʛʫʥʘʭ; ʭʝʤʦʛʝʥʥʳʝ ʠʟʚʝʩʪʥʷʢʠ, ʜʦʣʦʤʠʪʳ, ʘʥʛʠʜʨʠʪ, ʛʠʧʩ, ʛʘʣʠʪ ʠ ʢʘʨ-

ʥʘʣʣʠʪ ï ʚ ʦʩʦʣʦʥʝʥʥʳʭ. ʀʟ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʦʩʪʫʧʘʶʱʝʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʧʨʝʜʝʣʘʭ ʜʘʥʥʦʡ 

ʬʘʮʠʠ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʪʦʣʴʢʦ ʭʘʨʘʢʪʝʨʥʳʝ ʦʩʘʜʢʠ (ʧʦ ʨʘʟʤʝʨʫ, ʪʠʧʫ ʦʙʣʦʤʢʦʚ, ʩʦʩʪʘʚʫ), ʠ 

ʥʘʦʙʦʨʦʪ, ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʣʘʛʫʥʥʳʭ ʬʘʮʠʡ ʷʚʣʷʝʪʩʷ ʠʭ ʦʪʣʦʞʝʥʠʝ ʚ ʚʦʜʦ-

ʝʤʘʭ ʩ ʥʝʥʦʨʤʘʣʴʥʦʡ ʩʦʣʝʥʦʩʪʴʶ. ʕʪʠʤ ʦʥʠ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʤʦʨʩʢʠʭ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʚ ʚʦʜʝ ʩ 

ʥʦʨʤʘʣʴʥʦʡ ʩʦʣʝʥʦʩʪʴʶ, ʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʝ ʠ ʚ ʧʨʝʩʥʦʚʦʜ-

ʥʳʭ ʚʦʜʦʝʤʘʭ. ʊʦ ʝʩʪʴ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʢʘʢ ʦʪʣʦʞʝʥʠʷ ʦʩʘʞʜʘʶʪʩʷ ʚ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʷʭ, 

ʪʘʢ ʠ ʚ ʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʦʩʘʞʜʘʝʪʩʷ ʢʦʥʢʨʝʪʥʳʡ ʤʘʪʝʨʠʘʣ. ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʠʟʙʠʨʘʪʝʣʴ-

ʥʦʩʪʴ ʨʘʟʤʝʨʦʚ, ʩʦʩʪʘʚʘ ʠ ʪ.ʜ. ʦʪʣʘʛʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʵʪʦ ʠ ʝʩʪʴ Umwelt ʬʘʮʠʠ ʣʘʛʫʥ. 

ʉʣʝʜʫʶʱʠʤ ʰʘʛʦʤ ʙʫʜʝʪ ʚʳʭʦʜ ʟʘ ʧʨʝʜʝʣʳ ñʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘò, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ 

ʦʙʦʟʥʘʯʝʥ ʢʘʢ Umwelt 1.0, ʧʨʠ ʵʪʦʤ ʨʘʟʚʠʚʘʶʱʠʡʩʷ, ʵʚʦʣʶʮʠʦʥʠʨʫʶʱʠʡ ʦʢʨʫʞʘʶʱʠʡ ʤʠʨ 

ʚʧʦʣʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥ ʢʘʢ Umwelt 2.0, ʘ ʚʠʨʪʫʘʣʴʥʳʝ ʤʠʨʳ ï Umwelt 3.0 [1]. ʅʘ ʨʠ-

ʩʫʥʢʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ. ɺ ʥʘʰʝʤ ʧʦʥʠʤʘʥʠʠ Umwelt 1.0 ï 

ʵʪʦ ʝʩʪʴ ʧʨʦʩʪʝʡʰʠʡ ʩʧʦʩʦʙ ʦʙʨʘʙʦʪʢʠ ʢʝʨʥʘ, ʝʛʦ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʦʧʠʩʘʥʠʝ, ʛʨʘʥʫʣʦʤʝʪʨʠʯʝ-

ʩʢʠʡ ʘʥʘʣʠʟ. Umwelt 2.0 ï ʧʝʨʝʭʦʜ ʚ 2D, ʢ ʦʙʨʘʟʮʫ ʜʦʙʘʚʣʷʝʪʩʷ ʚʨʝʤʷ, ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʦʩʘʜʢʦʥʘ-

ʢʦʧʣʝʥʠʷ, ʚʳʜʝʣʝʥʠʝ ʝʛʦ ʵʪʘʧʦʚ ʚ ʧʝʨʠʦʜ ʦʙʨʘʟʦʚʘʥʠʷ. ʅʘ ʵʪʦʡ ʩʪʘʜʠʠ ʤʦʞʥʦ ʧʨʦʩʣʝʜʠʪʴ ʠʩʪʦ-
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ʨʠʶ ʢʦʥʢʨʝʪʥʦʛʦ ʦʙʨʘʟʮʘ, ʚ ʢʘʢʦʤ ʧʦʨʷʜʢʝ ʥʘʢʘʧʣʠʚʘʣʠʩʴ, ʨʘʟʤʳʚʘʣʠʩʴ ʦʪʣʦʞʝʥʠʷ, ʚ ʢʘʢʦʡ 

ʤʦʤʝʥʪ ʧʨʦʠʩʭʦʜʠʣʠ ʧʠʢʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʠ ʢʦʛʜʘ ʦʥʠ ʟʘʢʘʥʯʠʚʘʣʠʩʴ, ʫʞʝ ʥʘ ʵʪʦʤ ʵʪʘʧʝ 

ʤʦʞʥʦ ʤʥʦʛʦʝ ʧʦʥʷʪʴ ʦ ʨʘʟʚʠʪʠʠ ʟʘ ʚʨʝʤʷ ʦʙʨʘʟʦʚʘʥʠʷ ʦʙʨʘʟʮʘ. Umwelt 3.0 ï ʚʠʨʪʫʘʣʴʥʳʡ 3D 

ʤʠʨ, ʪʦ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ, ʥʝ ʦʛʨʘʥʠʯʠʚʘʷʩʴ ʢʝʨʥʦʤ. ʇʨʠ ʧʦ-

ʤʦʱʠ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (virtual reality (VR)) ʧʦʣʫʯʠʪʴ ʚʠʟʫʘʣʠʟʘʮʠʶ ʚʩʝʛʦ ʧʨʦʮʝʩʩʘ ʩʝ-

ʜʠʤʝʥʪʘʮʠʠ, ʦʪʢʫʜʘ ʠ ʢʘʢʦʡ ʤʘʪʝʨʠʘʣ ʧʦʩʪʫʧʘʣ, ʢʘʢʦʡ ʦʪʣʦʞʠʣʩʷ, ʘ ʢʘʢʦʡ ʫʰʝʣ ʜʘʣʴʰʝ, ʢʘʢʠʝ 

ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ, ʠ ʢʘʢ ʦʥʠ ʧʦʚʣʠʷʣʠ ʥʘ ʢʦʥʝʯʥʳʡ ʦʙʣʠʢ ʜʘʥʥʦʡ ʤʝʩʪʥʦ-

ʩʪʠ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʠʪʴ ʧʦʣʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʙʘʩʩʝʡʥʝ ʩʝʜʠʤʝʥʪʘʮʠʠ, ʠʩʢʣʶʯʘʷ ʥʝʪʦʯʥʦ-

ʩʪʠ ʠ ʩʧʦʨʳ.  

ɺ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʚʩʝ ʩʪʨʝʤʠʪʩʷ ʢ ʠʜʝʘʣʫ, ʢ ʩʦʩʪʦʷʥʠʶ ʥʘʠʙʦʣʝʝ ʦʨʛʘʥʠʟʦʚʘʥʥʦʡ ʩʣʦʞ-

ʥʦʩʪʠ. ʎʝʣʴʶ ʵʚʦʣʶʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ ʊʦʯʢʘ ʆʤʝʛʘ (ʊʆ) [3]. ɺ ʭʦʜʝ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʯʝʛʦ-ʣʠʙʦ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʚʠʪʠʝ ʠ ʫʩʣʦʞʥʝʥʠʝ ʤʘʪʝʨʠʘʣʴʥʳʭ ʬʦʨʤ, ʦʙʦʟʥʘʯʠʤ ʵʪʦ ʢʘʢ Umwelt 

0.0. ʆʜʥʠʤ ʠʟ ʘʪʨʠʙʫʪʦʚ ʆʤʝʛʠ ʧʦ ʊʝʡʷʨʫ ʜʝ ʐʘʨʜʝʥʫ ʷʚʣʷʝʪʩʷ ʥʝʦʙʨʘʪʠʤʦʩʪʴ, ʚʩʝ ʥʝ ʚʝʯʥʦ, 

ʥʦ ʊʆ ʫʩʢʦʣʴʟʘʝʪ ʦʪ ʦʛʨʘʥʠʯʝʥʠʡ ʚʨʝʤʝʥʝʤ ʠ ʧʨʦʩʪʨʘʥʩʪʚʦʤ. çʆʤʝʛʘ ʜʦʣʞʝʥ ʙʳʪʴ ʥʝʟʘʚʠʩʠʤ 

ʦʪ ʛʠʙʝʣʠ ʩʠʣ, ʢʦʪʦʨʳʝ ʪʢʫʪ ʵʚʦʣʶʮʠʶè [3]. ɼʦʩʪʠʛʥʫʚ ʪʦʯʢʠ 0.0, ʧʨʦʠʩʭʦʜʠʪ ʚʦʟʚʨʘʱʝʥʠʝ ʚ 

ʥʘʯʘʣʦ ʮʠʢʣʘ, ʚ Umwelt 1.0. ɺ ʣʠʪʦʣʦʛʠʠ ʧʦʨʦʜʳ, ʧʨʦʭʦʜʷ ʩʪʘʜʠʠ ʣʠʪʦʛʝʥʝʟʘ, ʩʪʨʝʤʷʪʩʷ ʢ ʧʦʣ-

ʥʝʡʰʝʤʫ ʫʧʣʦʪʥʝʥʠʶ, ʤʝʪʘʤʦʨʬʠʟʤʫ, ʘ ʪʘʢʞʝ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʮʝʩʩ ʧʝʨʝʨʘʙʦʪʢʠ ʠʭʥʦʬʦʩʩʠʣʠ-

ʷʤʠ. ʊʘʢ ʠʣʠ ʠʥʘʯʝ, ʦʥʠ ʩʥʦʚʘ ʧʦʧʘʜʫʪ ʥʘ ʜʥʝʚʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʯʪʦ ʟʘʧʫʩʪʠʪ ʚʳʰʝʦʧʠʩʘʥʥʳʡ 

ʧʨʦʮʝʩʩ ʟʘʥʦʚʦ.  

 

 
 

ʇʦʜʚʦʜʷ ʠʪʦʛ, ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʥʦʚʦʤ ʚʟʛʣʷʜʝ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʬʘʮʠʠ, ʠ ʥʘ ʚʝʩʴ ʬʘʮʠ-

ʘʣʴʥʳʡ ʘʥʘʣʠʟ ʚ ʮʝʣʦʤ. ɸʚʪʦʨʳ ʭʦʪʝʣʠ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʥʘʙʣʶʜʘʝʤʦʛʦ ʬʘʢʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʪʦʛʦ, ʯʪʦ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ ʨʘʩʩʫʞʜʘʪʴ ʦ ʧʨʦʮʝʩʩʘʭ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ, ʪ.ʢ. ʵʪʦ 

ʚʩʝʛʦ ʣʠʰʴ ñʩʨʝʟò ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʫʯʘʩʪʢʘ, ʜʘʶʱʠʡ ʥʘʤ ʚʟʛʣʷʜ ʣʠʰʴ ʧʦʜ ʦʧʨʝʜʝʣʝʥʥʳʤ ʫʛʣʦʤ. 

ʈʘʩʰʠʨʠʚ ʤʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ, ʠʟʙʘʚʣʷʷʩʴ ʦʪ ʚʩʷʢʦʛʦ ʨʦʜʘ ñʚʦʟʤʦʞʥʦò ʠ ñʩʢʦʨʝʝ ʚʩʝʛʦò, ʧʦ-

ʷʚʠʪʩʷ ʢʦʥʢʨʝʪʠʢʘ, ʙʝʟʫʩʣʦʚʥʦ, ʜʘʶʱʘʷ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʦʠʩʢʘ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, 

ʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʯʘʩʪʥʦʩʪʠ. 
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2. ʂʥʷʟʝʚʘ ɽ.ʅ. ʇʦʥʷʪʠʝ "Umwelt" ʗʢʦʙʘ ʬʦʥ ʀʢʩʢʶʣʷ ʠ ʝʛʦ ʟʥʘʯʠʤʦʩʪʴ ʜʣʷ ʩʦʚʨʝʤʝʥ-
ʥʦʡ ʵʧʠʩʪʝʤʦʣʦʛʠʠ // ɺʦʧʨʦʩʳ ʬʠʣʦʩʦʬʠʠ. 2015. ˉ 5. ʉ. 30ï44. 

3. ʊʝʡʷʨ ʜʝ ʐʘʨʜʝʥ ʇ. ʌʝʥʦʤʝʥ ʯʝʣʦʚʝʢʘ. ʄ., 1987. 213 ʩ. 

  

t 

ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʧʝʨʝʭʦʜʘ ʦʪ Umwelt 

1.0 ʢ Umwelt 3.0 ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʝʨʝʭʦʜʦʤ 

ʢ Umwelt 0.0 

 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ:  

1.0 ï Umwelt 1.0; 

2.0 ï Umwelt 2.0;  

3.0 ï Umwelt 3.0;  

0.0 ï Umwelt 0.0;  

t ï ʚʨʝʤʷ 
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ʋɼʂ 608.1 
 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ɺʀʈʊʋɸʃʔʅʓʍ ʀʅʉʊʈʋʄɽʅʊʆɺ ɺ ɻɽʆʃʆɻʀʀ  
 

ɿɸʂʀʈʔʗʅʆɺ ʀ. ɻ. 

 

ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʠʜʸʪ ʘʢʪʠʚʥʦʝ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʢʦʤʧʴʶʪʝʨʘ. ʊʘʢʞʝ ʧʨʦʠʩʭʦʜʠʪ ʥʝʧʨʝʨʳʚʥʘʷ ʤʦʜʝʨʥʠʟʘʮʠʷ ʤʦʱʥʦʩʪʝʡ ʚʳʯʠʩʣʠʪʝʣʴ-

ʥʳʭ ʤʘʰʠʥ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʧʨʦʥʠʢʘʶʪ ʚ ʝʩʪʝ-

ʩʪʚʝʥʥʳʝ ʥʘʫʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʧʨʠʢʣʘʜʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʜʠʩʮʠʧʣʠʥʳ. 

ʇʨʠ ʨʝʰʝʥʠʠ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʟʘʜʘʯ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʝʪʦʜʳ, ʧʦʟʚʦʣʷʶʱʠʝ 

ʧʦʣʫʯʠʪʴ ʪʨʸʭʤʝʨʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ (3D-ʩʝʡʩʤʦʨʘʟʚʝʜʢʘ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ ʧʣʘ-

ʩʪʦʚ, ʨʝʥʪʛʝʥʦʚʩʢʘʷ ʪʦʤʦʛʨʘʬʠʷ ʢʝʨʥʘ (ʨʠʩ. 1) ʠ ʧʨʦʯʠʝ). ɺʤʝʩʪʝ ʩ ʪʝʤ ʧʨʠʤʝʥʷʝʪʩʷ ʠ 3D-

ʚʠʟʫʘʣʠʟʘʮʠʷ ʦʙʨʘʟʮʦʚ ʛʦʨʥʳʭ ʧʦʨʦʜ ([5]). 

 

 
 

ʈʠʩ. 1. ʇʨʠʤʝʨ ʨʝʥʪʛʝʥʦʚʩʢʦʡ ʪʦʤʦʛʨʘʬʠʠ ʢʝʨʥʘ [3] 

 

ʋʤʝʥʴʰʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠʚʝʣʦ ʢ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦ-

ʩʪʠ (virtual reality, ʠʣʠ VR). ʀʟʥʘʯʘʣʴʥʦ VR ʙʳʣʘ ʩʦʟʜʘʥʘ ʜʣʷ ʨʝʢʣʘʤʥʦʡ ʩʬʝʨʳ, ʥʦ ʧʦ ʤʝʨʝ ʨʘʟ-

ʚʠʪʠʷ ʝʸ ʧʝʨʝʥʝʩʣʠ ʠ ʚ ʜʨʫʛʠʝ ʩʬʝʨʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʊʘʢ, ʚ ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩ-

ʣʠ, ʛʜʝ ʤʥʦʛʠʝ ʠʥʞʝʥʝʨʥʳʝ ʦʙʲʝʢʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʣʦʞʥʳʝ ʠ ʜʦʨʦʛʦʩʪʦʷʱʠʝ ʢʦʥʩʪʨʫʢ-

ʮʠʠ, ʪʝʭʥʦʣʦʛʠʷ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1) ʦʙʫʯʝʥʠʝ ʥʦʚʳʭ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʧʦʜʨʷʜʯʠʢʦʚ; 

2) ʦʙʝʩʧʝʯʝʥʠʝ ʧʝʨʚʠʯʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʢʦʥʩʪʨʫʢʮʠʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙ-
ʩʣʫʞʠʚʘʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ. 

ɺ ʩʣʫʯʘʝ ʧʦʣʦʤʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʡ ʧʝʨʩʦʥʘʣ ʜʦʣʞʝʥ ʚʳʧʦʣʥʠʪʴ ʧʝʨʚʠʯʥʫʶ 

ʦʮʝʥʢʫ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʟʘʧʯʘʩʪʠ ʠ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʝʤʦʥʪ-

ʥʳʭ ʨʘʙʦʪ. ʊʘʢʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʤʦʞʝʪ ʟʘʥʷʪʴ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ. ʀʩʧʦʣʴʟʫʷ ʛʘʨʥʠʪʫʨʫ VR, ʢʦʪʦʨʘʷ 

ʠʥʪʝʛʨʠʨʫʝʪ ʚʠʨʪʫʘʣʴʥʳʡ ʚʠʜ ʦʙʲʝʢʪʘ ʩ ʜʘʥʥʳʤʠ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʪʝʭʥʠʯʝʩʢʠʝ ʩʧʝʮʠʘʣʠ-

ʩʪʳ ʤʦʛʫʪ ʦʮʝʥʠʪʴ ʩʪʝʧʝʥʴ ʦʧʘʩʥʦʩʪʠ ʜʦ ʪʦʛʦ, ʢʘʢ ʦʥʠ ʬʠʟʠʯʝʩʢʠ ʧʦʩʝʪʷʪ ʦʙʲʝʢʪ. ʕʪʦ ʤʦʞʝʪ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʟʘʚʝʨʰʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʠ, ʯʪʦ 

ʙʦʣʝʝ ʚʘʞʥʦ, ʦʙʝʩʧʝʯʠʪʴ ʣʫʯʰʫʶ ʧʦʜʛʦʪʦʚʢʫ ʢ ʚʳʧʦʣʥʝʥʠʶ ʨʘʙʦʪʳ.  

ʂʣʶʯʦʤ ʢ ʤʘʢʩʠʤʠʟʘʮʠʠ ʧʨʝʠʤʫʱʝʩʪʚ VR ʷʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜ ʟʘ ʧʨʝʜʝʣʳ çʚʠʨʪʫʘʣʴʥʦʛʦ 

ʚʠʜʘè ʢ çʚʠʨʪʫʘʣʴʥʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʠʶè. ʇʦʩʣʝʜʥʝʝ ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʜʦʩʪʫʧ ʢ ʠʥʬʦʨʤʘ-

ʮʠʠ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʠʟ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʠʩʪʝʤ ʠ ʩʠʩʪʝʤʳ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʥʘ ʦʩ-

ʥʦʚʝ IoT (Internet of Things, ʪ.ʥ. çʠʥʪʝʨʥʝʪ ʚʝʱʝʡè), ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʭ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʦʤ, ʯʪʦ 

ʙʳʣʦ ʩʜʝʣʘʥʦ ʚ ʧʨʦʰʣʦʤ ʩ ʜʘʥʥʳʤ ʦʙʲʝʢʪʦʤ (ʜʘʪʘ ʫʩʪʘʥʦʚʢʠ, ʢʘʢʠʝ ʟʘʧʯʘʩʪʠ ʠ ʪ. ʜ.), ʘ ʪʘʢʞʝ 

ʧʝʨʝʜʘʯʫ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʢʣʶʯʝʚʳʭ ʧʘʨʘʤʝʪʨʦʚ (ʪʝʤʧʝʨʘʪʫʨʳ, ʜʘʚʣʝʥʠʷ ʚ ʩʢʚʘʞʠʥʘʭ ʠ       

ʪ. ʜ.), ʩʚʷʟʘʥʥʳʭ ʩ ʦʙʦʨʫʜʦʚʘʥʠʝʤ. 
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ʄʥʦʛʠʝ ʥʝʬʪʝʛʘʟʦʚʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘʯʘʣʠ ʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʪʴ ʩ VR. ʂʦʤʧʘʥʠʷ çPacific 

gas & electricè, ʥʘʧʨʠʤʝʨ, ʠʥʚʝʩʪʠʨʫʝʪ ʚ ʵʪʫ ʪʝʭʥʦʣʦʛʠʶ, ʯʪʦʙʳ ʧʦʤʦʯʴ ʝʝ ʨʘʟʚʠʪʠʶ. ʊʘʢʞʝ 

ʦʪʝʯʝʩʪʚʝʥʥʘʷ ʢʦʤʧʘʥʠʷ çʃʫʢʦʡʣè ʩ 2007 ʛʦʜʘ ʧʨʠʤʝʥʷʝʪ ʧʦʜʦʙʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʨʝʰʝʥʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʜʘʯ ([2]). ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʬʦʨʤʠʨʫʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ çʩʤʝ-

ʰʘʥʥʦʡè ʨʝʘʣʴʥʦʩʪʠ [1]. 

ɺ ʊʦʤʩʢʦʤ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʛʨʘʤʤʘ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷ-

ʝʪ ʩʦʙʦʡ ʠʤʠʪʘʮʠʶ ʨʘʟʣʠʯʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʜ ([4]), ʢʘʢ ʪʦ: ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥ-

ʥʳʭ ʫʯʘʩʪʢʦʚ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚʨʝʤʝʥʥʳʭ ʠ ʧʦʩʪʦʷʥʥʳʭ ʚʦʜʦʪʦʢʦʚ, ʚʳʭʦʜ ʩʢʘʣʴʥʳʭ ʧʦʨʦʜ ʠ 

ʪ.ʜ. ɺʩʸ ʵʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʛʨʦʤʥʫʶ ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʚ ʧʣʘʥʝ ʧʨʠʦʙʨʝʪʝʥʠʷ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʨʘʙʦʪʳ ʛʝʦʣʦʛʘ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʦʪʢʨʳʚʘʶʪʩʷ ʧʨʦʩʪʦʨʳ 

ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʝʨʝʥʝʩʪʠ ʵʪʠ ʧʦʣʠʛʦʥʳ ʥʝ ʧʨʦʩʪʦ ʚ ʚʠʜʝ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʢʦʤʧʴʶʪʝʨʘ, ʘ ʚ ʚʠʜ 

ʦʙʲʝʢʪʦʚ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. 

ʕʪʦ ʚʩʝʛʦ ʣʠʰʴ ʥʝʩʢʦʣʴʢʦ ʧʨʠʤʝʨʦʚ ʪʦʛʦ, ʢʘʢ VR ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ ʥʝʬʪʝʛʘʟʦʚʫʶ ʦʪ-

ʨʘʩʣʴ. ʇʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ VR ʤʦʞʝʪ ʠʛʨʘʪʴ ʚʘʞʥʫʶ ʨʦʣʴ ʠ ʚʦ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ (ʥʘʧʨʠ-

ʤʝʨ, ʚ ʦʙʣʘʩʪʠ ʩʪʨʘʪʠʛʨʘʬʠʠ ʧʫʪʸʤ ʚʠʨʪʫʘʣʠʟʘʮʠʠ ʜʦʩʪʫʧʥʳʭ ʜʣʷ ʠʟʫʯʝʥʠʷ ʩʪʨʘʪʦʪʠʧʦʚ ʚ ʨʝ-

ʞʠʤ Augmented Reality (AR), ʠʣʠ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ). 

ʊʝʨʤʠʥ AR ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʚ 1990 ʛʦʜʫ. ʉʫʪʴ ʝʛʦ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʘ: ʵʪʘ ʪʝʭʥʦʣʦʛʠʷ ʜʦ-

ʧʦʣʥʷʝʪ ʦʢʨʫʞʘʶʱʫʶ ʥʘʩ ʨʝʘʣʴʥʦʩʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ, ʚʠʨʪʫʘʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʯʪʦ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʥʝʩʢʦʣʴʢʠʤʠ ʩʧʦʩʦʙʘʤʠ: 

1) ʦʪʦʙʨʘʞʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘ ʵʢʨʘʥʝ ʪʝʣʝʬʦʥʦʚ, ʢʦʤʧʴʶʪʝʨʦʚ ʠ ʪ.ʜ. (ʨʠʩ. 2); 

2) ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʩʨʝʜʩʪʚ (ʥʘʧʨʠʤʝʨ, ʦʯʢʦʚ ʠ ʰʣʝʤʦʚ). 
 

 

 
 

ʈʠʩ. 2. ʇʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʚ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʝ 

 

ʇʨʠ ʵʪʦʤ ʚʘʞʥʦ ʦʪʣʠʯʘʪʴ AR ʦʪ VR: ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʨʝʯʴ ʠʜʸʪ ʠʤʝʥʥʦ ʦʙ ʜʦʧʦʣʥʝʥʠʠ 

ʨʝʘʣʴʥʦʩʪʠ, ʘ ʥʝ ʦ ʟʘʤʝʥʝ ʨʝʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘ ʚʠʨʪʫʘʣʴʥʳʝ, ʢʘʢ ʚʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʭʥʦʣʦʛʠʠ ʜʦʧʦʣʥʝʥʥʦʡ ʠ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʝʡ ʷʚʣʷʶʪʩʷ ʩʦʚʨʝ-

ʤʝʥʥʳʤ ʚʳʩʦʢʦʪʝʭʥʠʯʝʩʢʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʚ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ. ʇʦ ʤʝʨʝ ʫʩʦʚʝʨʰʝʥʩʪʚʦ-

ʚʘʥʠʷ ʵʪʠ ʩʠʩʪʝʤʳ ʙʫʜʫʪ ʠʛʨʘʪʴ ʮʝʥʪʨʘʣʴʥʫʶ ʨʦʣʴ ʚ ʧʦʚʳʰʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʫʣʫʯʰʝʥʠʠ 

ʩʦʙʣʶʜʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʩʥʠʞʝʥʠʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʘʩʭʦʜʦʚ ʜʣʷ ʥʝʬʪʝʛʘʟʦ-

ʚʦʡ ʦʪʨʘʩʣʠ. 

 
ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 
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ʆʉʆɹɽʅʅʆʉʊʀ ʂɸʈɹʆʅɸʊʅʓʍ ʊʋʈɹʀɼʀʊʆɺ ɺ ʈɸɿʈɽɿɽ 

ʅʀɾʅɽʂɸʄɽʅʅʆʋɻʆʃʔʅʆʁ ɾʋʂʆɺʉʂʆʁ ʉɺʀʊʓ 

(ɺʆʉʊʆʏʅʓʁ ʉʂʃʆʅ ʉʈɽɼʅɽɻʆ ʋʈɸʃɸ) 
 

ʀʉɸʂʆɺ ɸ. ʖ., ɹʆʈʄʆʊʆɺɸ ɸ. ʉ.  

 

ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

ɾʫʢʦʚʩʢʘʷ ʩʚʠʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʘʨʙʦʥʘʪʥʦ-ʪʝʨʨʠʛʝʥʥʫʶ ʪʦʣʱʫ ʚʠʟʝʡʩʢʦʛʦ ʚʦʟ-

ʨʘʩʪʘ ʤʦʱʥʦʩʪʴʶ ʧʦʨʷʜʢʘ 800ï1000 ʤ, ʩʪʨʘʪʦʪʠʧʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʢʦʪʦʨʦʡ ʦʙʥʘʞʘʝʪʩʷ ʥʘ ʚʦ-

ʩʪʦʯʥʦʤ ʩʢʣʦʥʝ ʉʨʝʜʥʝʛʦ ʋʨʘʣʘ, ʚ ʨʘʡʦʥʝ ʜʝʨ. ɾʫʢʦʚʦ ʠ ʉʦʭʘʨʝʚʦ ʥʘ ʣʝʚʦʤ ʙʝʨʝʛʫ ʨ. ʈʝʞ. 

ʉʚʠʪʘ ʩʣʦʞʝʥʘ ʘʨʛʠʣʣʠʪʘʤʠ, ʧʝʩʯʘʥʠʢʘʤʠ, ʛʨʘʚʝʣʠʪʘʤʠ, ʙʨʝʢʯʠʷʤʠ ʠ ʠʟʚʝʩʪʥʷʢʘʤʠ (ʚ ʪʦʤ ʯʠʩ-

ʣʝ ʠ ʚ ʩʦʩʪʘʚʝ ʦʙʣʦʤʢʦʚ). ʌʦʨʤʠʨʦʚʘʥʠʝ ʦʪʣʦʞʝʥʠʡ ʩʚʷʟʳʚʘʝʪʩʷʩ ʧʨʦʢʩʠʤʘʣʴʥʳʤʠ ʦʙʩʪʘʥʦʚ-

ʢʘʤʠ ʛʣʫʙʦʢʦʚʦʜʥʦʛʦ ʢʦʥʫʩʘ ʚʳʥʦʩʘ, ʪʫʨʙʠʜʥʳʤʠ ʠ ʦʙʣʦʤʦʯʥʳʤʠ ʧʦʪʦʢʘʤʠ, ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝ-

ʥʠ ʩ ʦʧʦʣʟʥʷʤʠ ʠ ʦʙʚʘʣʘʤʠ [1].  

ɺ ʦʜʥʦʤ ʠʟ ʢʘʨʴʝʨʦʚ ʚʙʣʠʟʠ ʩʝʚʝʨʥʦʡ ʦʢʨʘʠʥʳ ʜʝʨ. ɾʫʢʦʚʦ ʚʩʢʨʳʪʘ ʮʠʢʣʠʯʝʩʢʠ ʧʦ-

ʩʪʨʦʝʥʥʘʷ ʧʘʯʢʘ ʢʘʨʙʦʥʘʪʥʳʭ ʪʫʨʙʠʜʠʪʦʚ. ʀʟ ʦʪʯʸʪʣʠʚʦ ʚʳʨʘʞʝʥʥʦʡ ʟʦʥʳ ʢʦʥʪʘʢʪʘ ʜʚʫʭ ʮʠʢ-

ʣʠʪʦʚ (GPS-ʢʦʦʨʜʠʥʘʪʳ: 57Á30'6"ʩ.ʰ., 61Á31'47" ʚ.ʜ.) ʙʳʣʦ ʦʪʦʙʨʘʥʦ ʥʝʩʢʦʣʴʢʦ ʦʙʨʘʟʮʦʚ ʜʣʷ 

ʜʝʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 1. 

 

 
 

ʈʠʩ. 1. ʂʦʥʪʘʢʪ ʜʚʫʭ ʮʠʢʣʠʪʦʚ ʠʟ ʧʘʯʢʠ ʢʘʨʙʦʥʘʪʥʳʭ ʪʫʨʙʠʜʠʪʦʚ 
 

ɺ ʜʘʥʥʦʤ ʦʙʨʘʟʮʝ ʚʝʨʭʥʠʡ ʵʣʝʤʝʥʪ ʥʠʞʥʝʛʦ ʮʠʢʣʠʪʘ (1) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʯʸʨʥʳʡ ʦʜ-

ʥʦʨʦʜʥʳʡ ʤʠʢʨʦʟʝʨʥʠʩʪʳʡ ʤʘʜʩʪʦʫʥ ʩ ʨʘʩʩʝʷʥʥʳʤ ʪʦʥʢʦʜʠʩʧʝʨʩʥʳʤ ʦʨʛʘʥʠʯʝʩʢʠʤ ʚʝʱʝ-

ʩʪʚʦʤ. ɺʠʜʠʤʘʷ ʪʦʣʱʠʥʘ ʜʦ 5 ʩʤ. ʅʠʞʥʠʡ ʵʣʝʤʝʥʪ ʚʝʨʭʥʝʛʦ (2) ï ʧʨʝʜʩʪʘʚʣʝʥ ʥʝʦʜʥʦʨʦʜʥʳʤ 

ʩʚʝʪʣʦ-ʩʝʨʳʤ ʤʝʣʢʦʟʝʨʥʠʩʪʳʤʠʟʚʝʩʪʥʷʢʦʚʳʤ ʧʝʩʯʘʥʠʢʦʤ (ʢʘʣʴʢʘʨʝʥʠʪʦʤ). ʊʦʣʱʠʥʘ ʵʪʦʛʦ 

ʵʣʝʤʝʥʪʘʩʦʩʪʘʚʣʷʝʪ 2,5 ï 7 ʩʤ. ɺ ʝʛʦ ʩʦʩʪʘʚʝ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʪʨʠ ʤʠʢʨʦʮʠʢʣʠʪʘʪʦʣʱʠʥʦʡ ʦʪ 5 

ʜʦ 13 ʤʤ (2ʘï2ʚ ʥʘ ʨʠʩ. 1), ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʧʦʜ ʧʦʣʦʛʠʤ ʫʛʣʦʤ (ʜʦ 5ï15Á) ʢ ʣʠʥʠʠ ʢʦʥʪʘʢʪʘ ʩ 

ʤʠʢʨʦʟʝʨʥʠʩʪʳʤ ʠʟʚʝʩʪʥʷʢʦʤ. ʂʘʞʜʳʡ ʠʟ ʥʠʭ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʸʢ ʩʨʝʜʥʝ ʩʦʨʪʠʨʦʚʘʥʥʦ-

ʛʦ ʧʝʩʯʘʥʠʢʘ, ʧʨʠ ʵʪʦʤ ʨʘʟʤʝʨʥʦʩʪʴ ʟʸʨʝʥ ʠʟʤʝʥʷʝʪʩʷ ʦʪ ʩʨʝʜʥʝʡ ʚ ʝʛʦ ʦʩʥʦʚʘʥʠʠ ʜʦ ʪʦʥʢʦʡ ï ʚ 

ʚʝʨʭʥʝʡ ʯʘʩʪʠ. ɻʨʘʥʠʮʳ ʩʣʦʡʢʦʚ (ʤʠʢʨʦʮʠʢʣʠʪʦʚ) ʚ ʦʙʨʘʟʮʝ ʧʦʜʯʸʨʢʥʫʪʳ ʪʸʤʥʳʤ ʛʣʠʥʠʩʪʳʤ 

ʤʘʪʝʨʠʘʣʦʤ.  

ɺ ʮʝʣʦʤ ʦʧʠʩʘʥʥʳʡ ʵʣʝʤʝʥʪ ʮʠʢʣʠʪʘ (ʩʦʩʪʦʷʱʠʡ ʠʟ ʤʠʢʨʦʮʠʢʣʠʪʦʚ) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʥʝʦʪʯʝʪʣʠʚʦʡ ʛʨʘʜʘʮʠʦʥʥʦʡ ʩʦʨʪʠʨʦʚʢʦʡ ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʇʨʠ ʵʪʦʤ ʘʣʣʦʪʠʛʝʥʥʳʝ 

ʢʦʤʧʦʥʝʥʪʳ ʧʣʦʭʦ ʦʢʘʪʘʥʳ. ʆʙʣʦʤʦʯʥʘʷ ʯʘʩʪʴ ʧʦʨʦʜʳ ʙʦʣʝʝ ʯʝʤ ʥʘ 90% ʩʦʩʪʦʠʪ ʠʟ ʢʘʨʙʦʥʘʪ-

ʥʳʭ ʟʸʨʝʥ. ʉʠʣʠʢʦʢʣʘʩʪʠʯʝʩʢʘʷ ʧʨʠʤʝʩʴ ʚ ʧʦʨʦʜʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʸʨʥʘʤʠ ʢʚʘʨʮʘ, ʧʦʣʝʚʳʭ ʰʧʘ-
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ʪʦʚ, ʦʙʣʦʤʢʘʤʠ ʤʠʢʨʦʢʚʘʨʮʠʪʦʚ, ʢʨʝʤʥʠʩʪʳʭ ʧʦʨʦʜ, ʵʬʬʫʟʠʚʦʚ ʩʨʝʜʥʝʛʦ ʠ/ʠʣʠ ʦʩʥʦʚʥʦʛʦ ʩʦ-

ʩʪʘʚʘ ʩ ʭʣʦʨʠʪʠʟʠʨʦʚʘʥʥʳʤ ʚʫʣʢʘʥʠʯʝʩʢʠʤ ʩʪʝʢʣʦʤ. ʀʟ ʩʣʶʜ ʚʩʪʨʝʯʘʶʪʩʷ ʤʫʩʢʦʚʠʪ, ʩʠʣʴʥʦ 

ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʝʧʣʘʩʪʠʥʢʠ ʙʠʦʪʠʪʘ. ʇʦ ʦʙʣʦʤʦʯʥʳʤ ʟʝʨʥʘʤ ʨʘʟʚʠʚʘʝʪʩʷʘʫʪʠʛʝʥʥʳʡ ʢʘʣʴʮʠʪ, 

ʦʩʦʙʝʥʥʦ ʠʥʪʝʥʩʠʚʥʦ ʢʦʨʨʦʜʠʨʫʶʱʠʡ ʧʣʘʛʠʦʢʣʘʟʳ. ʅʘʙʣʶʜʘʶʪʩʷ ʚʳʜʝʣʝʥʠʷ ʛʠʜʨʦʦʢʠʩʣʦʚ 

ʞʝʣʝʟʘ, ʘ ʪʘʢʞʝ ʩʪʷʞʝʥʠʷ ʠ ʢʨʠʩʪʘʣʣʳ (ʜʦ 1%) ʘʫʪʠʛʝʥʥʦʛʦ ʧʠʨʠʪʘ, ʧʨʠʫʨʦʯʝʥʥʳʝ ʢ ʢʘʨʙʦʥʘʪ-

ʥʳʤ ʟʸʨʥʘʤ.  

ʌʦʨʤʝʥʥʳʝ ʵʣʝʤʝʥʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʙʠʦʢʣʘʩʪʘʤʠ ʧʣʦʭʦʡ ʩʦʭʨʘʥʥʦʩʪʠ 

(ʨʠʩ. 2, ʘ), ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʨʘʟʣʠʯʠʪʴ ʬʨʘʛʤʝʥʪʳ ʯʣʝʥʠʢʦʚ ʢʨʠʥʦʠʜʝʡ, ʦʙʣʦʤʢʠ ʢʦʣʦʥʠʡ 

ʤʰʘʥʦʢ ʠ ʨʘʢʦʚʠʥ ʤʦʣʣʶʩʢʦʚ, ʨʘʢʦʚʠʥʳ ʬʦʨʘʤʠʥʠʬʝʨ, ʙʠʦʢʣʘʩʪʳ ʠʟʚʝʩʪʢʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ, ʘ 

ʪʘʢʞʝ ʨʝʜʢʠʝ ʢʘʣʴʮʠʪʘʨʭʠ. 
 

    
ʘ) ʢʘʣʴʢʘʨʝʥʠʪ ʮʠʢʣʠʪʘ 1 (ʫʚʝʣʠʯʝʥʠʝ 100ʭ); ʙ) ʢʦʥʪʘʢʪ ʮʠʢʣʠʪʦʚ 1 ʠ 2 (ʫʚʝʣʠʯʝʥʠʝ 25ʭ) 

 

ʈʠʩ. 2. ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʠ (ʚ ʧʨʦʭʦʜʷʱʝʤ ʩʚʝʪʝ) ʠʟʚʝʩʪʥʷʢʦʚ ʧʨʠʢʦʥʪʘʢʪʦʚʦʡ ʟʦʥʳ 
 

ʄʘʪʨʠʢʩ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 40% ʧʦʨʦʜʳ ʠ ʧʨʝʜʩʪʘʚʣʝʥ ʢʨʠʧʪʦʟʝʨʥʠʩʪʦʡ ʢʘʨʙʦʥʘʪʥʦʡ-

ʤʘʩʩʦʡ. ʎʝʤʝʥʪ (ʦʢʦʣʦ 1%) ʪʦʥʢʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʡ ʢʘʣʴʮʠʪʦʚʳʡ, ʢʦʨʨʦʟʠʦʥʥʳʡ. 

ʂʦʥʪʘʢʪ ʤʝʞʜʫ ʩʣʦʷʤʠ (ʮʠʢʣʠʪʘʤʠ) ʨʝʟʢʠʡ (ʨʠʩʫʥʦʢ 2 ʙ), ʩ ʧʨʦʤʦʠʥʘʤʠ ʨʘʟʣʠʯʥʦʡ ʛʣʫ-

ʙʠʥʳ (ʦʪ ʧʝʨʚʳʭ ʤʠʣʣʠʤʝʪʨʦʚ ʜʦ 1 ʩʘʥʪʠʤʝʪʨʘ ʠ ʙʦʣʝʝ). ɺʙʣʠʟʠ ʧʦʜʦʰʚʳ ʩʣʦʷ 2, ʚ ʪʦʤ ʯʠʩʣʝ ʚ 

ʧʨʦʤʦʠʥʘʭ, ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʪʦʥʢʠʝ ʣʠʪʦʢʣʘʩʪʳʤʘʜʩʪʦʫʥʘ ʠʟ ʧʦʜʩʪʠʣʘʶʱʝʛʦ ʩʣʦʷ, ʘ ʩʣʦʡʢʠ ʚ 

ʩʘʤʦʤ ʥʠʞʥʝʤ ʤʠʢʨʦʮʠʢʣʠʪʝ ʚʳʢʣʠʥʠʚʘʶʪʩʷ (ʵʣʝʤʝʥʪ 2.1 ʥʘ ʨʠʩ. 1). 

ʆʧʠʩʘʥʥʳʝ ʩʣʦʠ (ʮʠʢʣʠʪʳ) ʧʨʦʥʠʟʘʥʳ ʩʝʪʴʶ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʨʘʟʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ 

ʧʨʦʞʠʣʢʦʚ ʪʦʣʱʠʥʦʡ ʜʦ 2ï3 ʤʤ, ʚʳʧʦʣʥʝʥʥʳʭ ʩʚʝʪʣʳʤ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤ ʢʘʣʴʮʠʪʦʤ (ʚ ʚʠʜʝ 

ʤʦʟʘʠʯʥʦʡ ʤʘʩʩʳ ʠʟʦʤʝʪʨʠʯʥʳʭ ʢʨʠʩʪʘʣʣʦʚ ʠʣʠ ʰʝʩʪʦʚʘʪʳʤʠ ʢʨʠʩʪʘʣʣʘʤʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳ-

ʤʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʩʪʝʥʢʘʤ ʧʨʦʞʠʣʢʦʚ). ʆʪʯʝʪʣʠʚʦ ʚʳʜʝʣʷʶʪʩʷ ʩʪʠʣʦʣʠʪʦʚʳʝ ʰʚʳ, ʟʘʧʦʣ-

ʥʝʥʥʳʝ ʦʨʛʘʥʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʦʤ. ʉʪʠʣʦʣʠʪʦʦʙʨʘʟʦʚʘʥʠʝ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʞʠʣʢʦʚ ʷʚʣʷʣʠʩʴ 

ʥʘʠʙʦʣʝʝ ʧʦʟʜʥʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʡ ʠʩʪʦʨʠʠ ʠʩʩʣʝʜʫʝʤʳʭ ʧʦʨʦʜ. 

ʉʪʨʫʢʪʫʨʥʦ-ʪʝʢʩʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠʟʫʯʝʥʥʳʭʧʦʨʦʜ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʢʦʥʪʘʢʪ ʜʚʫʭ ʮʠʢʣʠʪʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝ ʯʪʦ ʠʥʦʝ, ʢʘʢ ʢʦʥʪʘʢʪ ʵʣʝʤʝʥ-

ʪʦʚ TA (ʩʣʦʡ 2)ʠ TE-3 (ʩʣʦʡ 1) ʩʣʦʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʇ. ɼʞ. ʊʘʣʣʠʥʛʘ ʩ ʩʦʘʚʪʦʨʘʤʠ [2], 

ʣʠʙʦ, ʯʪʦ ʪʘʢʞʝ ʚʝʨʦʷʪʥʦ, ʢʦʥʪʘʢʪ ʵʣʝʤʝʥʪʘ TA ʠ ʛʝʤʠʧʝʣʘʛʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ. ɼʣʷ ʵʣʝʤʝʥʪʘ 

TA ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʟ ʥʠʟʢʦʧʣʦʪʥʦʩʪʥʦʛʦʪʫʨʙʠʜʥʦʛʦ ʧʦʪʦʢʘ ʚ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴ-

ʥʳʭ ʫʩʣʦʚʠʷʭ, ʘ ʜʣʷ TE-3 ï ʩʝʜʠʤʝʥʪʘʮʠʷ ʠʟ ʛʣʠʥʠʩʪʦʛʦ ʧʣʦʪʥʦʩʪʥʦʛʦ ʧʦʪʦʢʘ [2]. 
 

 

ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 

1. ʉʪʝʧʘʥʦʚʘ ʊ.ʀ., ʄʠʟʝʥʩ ɻ.ɸ., ʂʫʯʝʚʘ ʅ.ɸ. ʅʦʚʳʝ ʜʘʥʥʳʝ ʧʦ ʣʠʪʦʣʦʛʠʠ ʠ ʬʘʫʥʝ ʞʫ-
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2. Talling P.J., Masson D.G., Sumner E.J., Malgesini G. Subaqueous sediment density flows: 
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ʉʆʃʅɽʏʅɸʗ ɸʂʊʀɺʅʆʉʊʔ ɺ ɻɽʆʃʆɻʀʀ ʅɸ ʇʈʀʄɽʈɽ 

ʆʊʃʆɾɽʅʀʁ ɸʏʀʄʆɺʉʂʆʁ ʊʆʃʑʀ ʋʈɽʅɻʆʁʉʂʆɻʆ  

ʄɽʉʊʆʈʆɾɼɽʅʀʗ, ɿɸʇɸɼʅɸʗ ʉʀɹʀʈʔ 
 

ʂɸʐʅʀʂʆɺ ʉ. ɻ., ʂʈʋɻʃʆɺ ʅ. ɼ., ʏʋʈʂʀʅ ʊ. ʖ. 

 

ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

ʄʥʦʛʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʥʝ ʨʘʟ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʉʦʣʥʮʝ ʦʢʘʟʳʚʘʝʪ ʩʝʨʴʝʟʥʦʝ ʚʣʠ-

ʷʥʠʝ ʥʘ ʞʠʟʥʴ ɿʝʤʣʠ ʠ ʝʸ ʦʙʠʪʘʪʝʣʝʡ. ɼʘʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʦʙʫʩʣʦʚʣʝʥʦ ʥʝ ʪʦʣʴʢʦ ʪʝʤ, ʯʪʦ çʩʚʝ-

ʪʠʣʦè ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʠʩʪʦʯʥʠʢʦʤ ʵʥʝʨʛʠʠ, ʥʦ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʞʠʟʥʴ ʥʘ ʥʘʰʝʡ ʧʣʘʥʝʪʝ. 

ʉʫʱʝʩʪʚʫʝʪ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʧʨʦʮʝʩʩʘʤʠ ʧʨʦʠʩʭʦʜʷʱʠʤʠ ʥʘ ʉʦʣʥʮʝ ʠ ʟʝʤʥʳʤʠ ʠʟʤʝʥʝʥʠʷ-

ʤʠ. ɻʣʘʚʥʘʷ ʟʚʝʟʜʘ ʥʘʰʝʡ ʩʠʩʪʝʤʳ ʧʦʩʪʦʷʥʥʦ ʧʫʣʴʩʠʨʫʝʪ, ʠ ʵʪʠ ʢʦʣʝʙʘʥʠʷ ʠʤʝʶʪ ʩʚʦʸ ʦʪʨʘʞʝ-

ʥʠʝ ʥʘ ʧʣʘʥʝʪʝ ɿʝʤʣʷ. ɹʠʦʬʠʟʠʢ ɸ. ʃ. ʏʠʞʝʚʩʢʠʡ ʚ ʦʜʥʦʡ ʠʟ ʩʚʦʠʭ ʨʘʙʦʪ ʥʘʧʠʩʘʣ: çʎʠʢʣʳ ʩʦʣ-

ʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʷʚʣʷʶʪ ʩʝʙʷ ʚ ʙʠʦʩʬʝʨʝ, ʠʟʤʝʥʷʷ ʞʠʟʥʝʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʥʘʯʠʥʘʷ ʦʪ ʫʨʦ-

ʞʘʡʥʦʩʪʠ ʠ ʢʦʥʯʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴʶ ʠ ʧʩʠʭʠʯʝʩʢʦʡ ʥʘʩʪʨʦʝʥʥʦʩʪʴʶ ʯʝʣʦʚʝʯʝʩʪʚʘè [2]. ʉ ʵʪʠʤ 

ʚʳʩʢʘʟʳʚʘʥʠʝʤ ʪʨʫʜʥʦ ʥʝ ʩʦʛʣʘʩʠʪʴʩʷ, ʪʘʢ ʢʘʢ ʤʥʦʛʠʤ ʟʥʘʯʠʤʳʤ ʩʦʙʳʪʠʷʤ, ʧʨʦʠʟʦʰʝʜʰʠʤ ʥʘ 

ɿʝʤʣʝ, ʧʨʠʧʠʩʳʚʘʶʪʩʷ ʧʠʢʠ (ʤʠʥʠʤʫʤʳ ʠʣʠ ʤʘʢʩʠʤʫʤʳ) ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʙʫʜʴ ʪʦ ʨʝʚʦ-

ʣʶʮʠʠ, ʚʦʡʥʳ ʠʣʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʢʨʠʟʠʩʳ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʦʜʨʦʙʥʝʝ ʨʘʩʩʤʦʪʨʝʥʦ ʚʣʠʷʥʠʝ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘ ʬʦʨʤʠʨʦʚʘ-

ʥʠʝ ʦʪʣʦʞʝʥʠʡ, ʘ ʠʤʝʥʥʦ ʮʠʢʣʠʯʥʦʩʪʴ ʐʚʘʙʝ-ɺʦʣʴʬʘ.  ɻʦʚʦʨʷ ʦʙ ʵʪʦʤ ʮʠʢʣʝ, ʠʤʝʶʪ ʚʚʠʜʫ, ʯʪʦ 

ʚ ʩʨʝʜʥʝʤ ʯʝʨʝʟ ʢʘʞʜʳʝ 11 ʣʝʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʉʦʣʥʮʘ ʩ ʪʦʡ 

ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʴʶ ʪʦʯʥʦʩʪʠ ʧʦʚʪʦʨʷʝʪʩʷ. ʍʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʵʪʦ ʪʝʤ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʜʦʚʦʣʴʥʦ 

ʙʳʩʪʨʦʝ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʩʦʣʥʝʯʥʳʭ ʧʷʪʝʥ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʝ ʧʨʦʷʚʣʝʥʠʷ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, 

ʠ ʧʦʩʣʝʜʫʶʱʝʝ, ʙʦʣʝʝ ʤʝʜʣʝʥʥʦʝ ʝʛʦ ʫʤʝʥʴʰʝʥʠʝ [3]. ɺʣʠʷʥʠʝ ʜʘʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʤʦʞʥʦ 

ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʚ ʦʪʣʦʞʝʥʠʷʭ ʧʦʨʦʜ ʚ ʚʠʜʝ ʦʪʯʝʪʣʠʚʦʛʦ ʠʥʪʝʨʚʘʣʘ ʩʣʦʞʝʥʥʦʛʦ 9-11 ʧʘʨʘʤʠ 

ʩʣʦʡʢʦʚ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʨʝʤʝʥʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʮʠʢʣʘʤ ʐʚʘʙʝ-ɺʦʣʴʬʘ ʚ ʛʦʜʘʭ, ʩʦʦʪʚʝʪ-

ʩʪʚʫʝʪ ʢʦʣʠʯʝʩʪʚʦ ʧʘʨ. ɿʥʘʯʠʪ, ʦʜʥʘ ʧʘʨʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʛʦʜʠʯʥʦʤʫ ʮʠʢʣʫ ʩʝʜʠʤʝʥʪʘʮʠʠ. 

 ʇʦʜʦʙʥʦʝ ʷʚʣʝʥʠʝ ʥʘʟʳʚʘʝʪʩʷ ï ʚʘʨʚʘʤʠ, ʵʪʦ ʧʦʩʣʫʞʠʣʦ ʦʙʨʘʟʦʚʘʥʠʶ ʚʘʨʚʦʭʨʦʥʦʣʦʛʠʠ, 

ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʦʤ, ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʰʚʝʜʩʢʠʡ ʛʝʦʣʦʛ ɻʝʨʘʨʜ ɼʝ ɻʝʝʨ, ʦʥ ʠʩʩʣʝʜʦʚʘʣ ʠ ʢʦʨʨʝ-

ʣʠʨʦʚʘʣ ʨʘʟʨʝʟʳ ʣʝʥʪʦʯʥʳʭ ʛʣʠʥ ʚ ʧʨʠʣʝʜʥʠʢʦʚʳʭ ʚʦʜʦʝʤʘʭ ʚʙʣʠʟʠ ʉʪʦʢʛʦʣʴʤʘ [4]. ʄʝʭʘʥʠʟʤ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʣʝʜʫʶʱʠʡ: ʛʨʫʙʦʟʝʨʥʠʩʪʳʡ ʘʣʝʚʨʦʣʠʪʦ-ʧʝʩʯʘʥʠʩʪʳʡ ʩʣʦʸʢ ʦʪʢʣʘʜʳʚʘʝʪʩʷ ʚ 

ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʧʝʨʠʦʜ, ʚʩʣʝʜʩʪʚʠʝ ʙʳʩʪʨʦʛʦ ʪʘʷʥʠʷ ʣʴʜʘ; ʪʦʥʢʦʟʝʨʥʠʩʪʳʡ ʪʝʤʥʦʦʢʨʘʰʝʥʥʳʡ 

ʛʣʠʥʠʩʪʳʡ ʬʨʘʛʤʝʥʪ ʬʦʨʤʠʨʫʝʪʩʷ, ʚ ʦʩʝʥʥʝ-ʟʠʤʥʠʡ ʩʝʟʦʥ, ʪʘʢ ʢʘʢ ʛʣʠʥʠʩʪʳʝ ʯʘʩʪʠʯʢʠ ʦʩʪʘʶʪ-

ʩʷ ʜʦʣʛʦʝ ʚʨʝʤʷ ʚʦ ʚʟʚʝʰʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠ ʦʩʘʞʜʘʶʪʩʷ, ʢʦʛʜʘ ʩʪʦʢ ʪʘʣʳʭ ʚʦʜ ʫʤʝʥʴʰʘʝʪʩʷ. ɺ 

ʜʘʣʴʥʝʡʰʝʤ ʩʠʪʫʘʮʠʷ ʧʦʚʪʦʨʷʝʪʩʷ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʧʨʦʠʩʭʦʜʠʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʣʝʥʪʦʯʥʳʭ ʛʣʠʥ, 

ʥʘʟʳʚʘʝʤʳʭ ʚʘʨʚʘʤʠ. ʇʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʚʘʨʚʳ ï ʨʝʟʫʣʴʪʘʪ ʩʝʟʦʥʥʦʡ ʮʠʢʣʠʯʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʧʦ-

ʚʪʦʨʷʝʪʩʷ ʠʟ ʛʦʜʘ ʚ ʛʦʜ ʠ ʵʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʤʝʣʢʦʚʦʜʥʳʭ ʚʦʜʦʝʤʦʚ, ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʪʦʨʳʭ ʚ 

ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʧʦʢʨʳʚʘʝʪʩʷ ʣʴʜʦʤ. ɼʣʷ ʢʨʫʧʥʳʭ ʙʘʩʩʝʡʥʦʚ ʤʝʭʘʥʠʟʤ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʥʝʩʢʦʣʴ-

ʢʦ ʦʪʣʠʯʘʝʪʩʷ. ʇʘʨʘ ʩʣʦʡʢʦʚ ʪʘʢʞʝ ʬʦʨʤʠʨʫʝʪʩʷ ʟʘ ʛʦʜ, ʥʦ ʩʦʦʪʥʦʰʝʥʠʝ ʮʚʝʪʘ ʠ ʚʨʝʤʝʥʠ ʛʦʜʘ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ. ɺ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʧʨʦʠʩʭʦʜʠʪ ʦʙʠʣʴʥʳʡ ʧʨʦʛʨʝʚ ʚʦʜ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫ-

ʝʪ ʫʚʝʣʠʯʝʥʠʶ ʧʦʧʫʣʷʮʠʠ ʤʦʨʩʢʠʭ ʦʨʛʘʥʠʟʤʦʚ. ʇʦʵʪʦʤʫ ʦʪʣʦʞʝʥʠʷ ʩʪʘʥʦʚʷʪʩʷ ʥʘʩʳʱʝʥʳ ʦʨ-

ʛʘʥʠʢʦʡ, ʠ ʚ ʜʘʣʴʥʝʡʰʠʭ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ, ʧʨʠʦʙʨʝʪʘʶʪ ʙʦʣʝʝ ʪʝʤʥʳʡ ʮʚʝʪ. 

ʉʚʝʪʣʳʝ ʩʣʦʡʢʠ ʫʢʘʟʳʚʘʶʪ ʥʘ ʟʠʤʥʠʝ ʧʝʨʠʦʜʳ, ʥʠʟʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʝ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʪ ʫʚʝ-

ʣʠʯʝʥʠʶ ʤʦʨʩʢʠʭ ʦʙʠʪʘʪʝʣʝʡ [5]. 

 ʀʟʚʝʩʪʥʦ, ʯʪʦ ʤʝʞʜʫ ʮʠʢʣʘʤʠ ʐʚʘʙʝ-ɺʦʣʴʬʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 11 ʣʝʪ, ʩʫʱʝʩʪʚʫʶʪ 

ʧʝʨʝʨʳʚʳ, ʧʦʵʪʦʤʫ ʚ ʦʪʣʦʞʝʥʠʷʭ ʧʦʨʦʜ ʠʥʪʝʨʚʘʣʳ, ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʟʘ ʚʨʝʤʷ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚ-

ʥʦʩʪʠ, ʦʪʯʝʪʣʠʚʦ ʥʘʙʣʶʜʘʶʪʩʷ.  ʆʩʘʜʢʠ ʩ ʜʘʥʥʦʡ ʮʠʢʣʠʯʥʦʩʪʴʶ ʙʳʣʠ ʠʟʫʯʝʥʳ ʷʧʦʥʩʢʠʤʠ ʠ 

ʢʦʨʝʡʩʢʠʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ, ʚ ʘʢʚʘʪʦʨʠʷʭ ɹʝʨʠʥʛʦʚʘ ʤʦʨʷ [5]. ʇʨʦʚʝʜʷ ʨʷʜ ʘʥʘʣʠʟʦʚ, ʚʳʷʩʥʠʣʠ, 

ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚʦʟʨʦʩʣʦ ʩʦʜʝʨʞʘʥʠʝ ʦʟʦʥʘ, ʫʚʝʣʠʯʠʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ 

ʦʩʘʜʢʦʚ ʠ ʧʦʚʳʩʠʣʘʩʴ ʪʝʤʧʝʨʘʪʫʨʘ, ʩʬʦʨʤʠʨʦʚʘʣʦʩʴ ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʫʩʣʦʚʠʝ ʜʣʷ ʧʨʠʨʦʩʪʘ ʧʦ-



78 

 

ʧʫʣʷʮʠʠ ʜʠʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ. ʊʘʢʦʝ ʷʚʣʝʥʠʝ ʩʦʦʪʥʝʩʣʠ ʩ ʝʞʝʛʦʜʥʳʤʠ ʧʝʨʠʦʜʘʤʠ ʮʚʝʪʝʥʠʷ 

ʚʦʜʦʨʦʩʣʝʡ [5].  

ɺ ʘʯʠʤʦʚʩʢʦʡ ʪʦʣʱʝ, ʚʩʢʨʳʪʦʡ ʥʘ ʋʨʝʥʛʦʡʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ, ʪʘʢʞʝ ʚʩʪʨʝʯʘʝʪʩʷ 11 

ʣʝʪʥʷʷ ʮʠʢʣʠʯʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʚʳʜʝʣʷʝʪʩʷ ʥʘ ʦʙʨʘʟʮʝ (ʨʠʩʫʥʦʢ).  

 

 
 

ʆʙʨʘʟʝʮ ʘʯʠʤʦʚʩʢʦʡ ʪʦʣʱʠ: M ʠ N ʧʘʯʢʠ, ʩʣʦʞʝʥʥʳʝ 11-ʶ ʧʘʨʘʤʠ ʩʣʦʡʢʦʚ 

 
ʆʙʨʘʟʝʮ ʧʨʝʜʩʪʘʚʣʝʥ ʨʠʪʤʠʯʥʳʤ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʩʝʨʦʛʦ ʦʜʥʦʨʦʜʥʦ-ʤʝʣʢʦʟʝʨʥʠʩʪʦʛʦ 

ʘʣʝʚʨʦʣʠʪʘ ʩ ʪʝʤʥʦ-ʩʝʨʳʤ ʤʝʣʢʦʟʝʨʥʠʩʪʳʤ ʘʣʝʚʨʦʣʠʪʦʤ ʩ ʪʦʥʢʦʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʣʦʠʩʪʦ-
ʩʪʴʶ. ʆʩʦʙʝʥʥʦʩʪʴ ʠʥʪʝʨʚʘʣʦʚ ʩʣʦʞʝʥʥʳʭ ʪʝʤʥʦ-ʩʝʨʳʤ ʘʣʝʚʨʦʣʠʪʦʤ (N ʠ M) ʚ ʪʦʤ, ʯʪʦ ʦʥʠ 
ʩʦʩʪʦʷʪ ʠʟ 20-22 ʩʣʦʡʢʦʚ, ʚ ʢʦʪʦʨʳʭ ʥʘʙʣʶʜʘʝʪʩʷ ʨʠʪʤʠʯʥʦʝ ʯʝʨʝʜʦʚʘʥʠʝ. ʉʥʠʟʫ ʚʚʝʨʭ: ʩʥʘʯʘ-
ʣʘ  ʪʝʤʥʦ-ʩʝʨʳʡ ʘʣʝʚʨʦʣʠʪ, ʟʘʪʝʤ ʩʚʝʪʣʦʡ ʦʢʨʘʩʢʠ, ʠ ʩʥʦʚʘ ʩʣʦʡʢʠ ʪʝʤʥʦʛʦ ʠ ʙʦʣʝʝ ʩʚʝʪʣʦʛʦ 
ʮʚʝʪʦʚ, ʪʘʢʦʡ ʧʦʨʷʜʦʢ ʧʨʦʜʦʣʞʘʝʪʩʷ ʥʘ ʚʩʶ ʪʦʣʱʠʥʫ ʚʳʜʝʣʝʥʥʳʭ ʧʘʯʝʢ. ɿʥʘʯʠʪ, ʠʥʪʝʨʚʘʣʳ 
ʩʦʩʪʦʷʪ ʠʟ 10-11 ʧʘʨ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʝ ʧʨʦʠʩʭʦʜʠʣʦ ʚʦ ʚʨʝʤʷ ʩʦʣʥʝʯʥʦʡ ʘʢ-
ʪʠʚʥʦʩʪʠ. ʇʨʠʤʝʥʠʚ ʟʥʘʥʠʷ ʚʘʨʚʦʭʨʦʥʦʣʦʛʠʠ, ʤʦʞʝʤ ʨʘʩʩʯʠʪʘʪʴ ʩʢʦʨʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥ-
ʪʝʨʚʘʣʦʚ M ʠ N. ʊʦʣʱʠʥʘ ʠʭ ʩʦʩʪʘʚʣʷʝʪ 20-22 ʤʤ, ʟʥʘʯʠʪ, ʚʝʨʦʷʪʥʘʷ ʩʢʦʨʦʩʪʴ ʟʘʢʨʝʧʣʝʥʠʷ ʩʦ-
ʩʪʘʚʣʷʝʪ 2 ʤʤ ʚ ʛʦʜ. ʕʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʨʝʜʥʝʤʫ ʪʝʤʧʫ ʦʩʘʜʢʦʟʘʢʨʝʧʣʝʥʠʷ ʚ ʤʝʟʦʟʦʡʩʢʦ-
ʢʘʡʥʦʟʦʡʩʢʦʝ ʚʨʝʤʷ [1].  

ʇʦ ʠʪʦʛʘʤ ʧʨʦʚʝʜʝʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ, ʤʦʞʥʦ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʚʘʞʥʳʭ ʤʦʤʝʥ-
ʪʦʚ. ɺʦ-ʧʝʨʚʳʭ, ʤʝʭʘʥʠʟʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʘʨʚʦʚ ʚ ʦʟʝʨʘʭ ʧʨʠ ʩʝʟʦʥʥʦʡ ʮʠʢʣʠʯʥʦʩʪʠ ʠ ʦʙʨʘʟʦ-
ʚʘʥʠʝ ʩʣʦʡʢʦʚ ʚ ʘʯʠʤʦʚʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ ʩʭʦʞ, ʧʘʨʘ ʩʣʦʡʢʦʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʜʥʦʤʫ ʛʦʜʫ ʦʩʘʜ-
ʢʦʥʘʢʦʧʣʝʥʠʷ. ʈʘʟʣʠʯʠʷ ʚ ʪʦʤ, ʯʪʦ ʛʝʥʝʟʠʩ ʵʪʠʭ ʦʩʘʜʢʦʚ ʨʘʟʣʠʯʝʥ (ʚ ʦʜʥʦʤ ʩʣʫʯʘʝ ʦʟʸʨʘ, ʚ ʜʨʫ-
ʛʦʤ ï ʤʦʨʝ) ʠ ʧʨʦʚʦʜʠʪʴ ʩʦʧʦʩʪʘʚʣʝʥʠʷ, ʠʩʭʦʜʷ ʠʟ ʝʜʠʥʳʭ ʢʨʠʪʝʨʠʝʚ, ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ. ɺʦ-
ʚʪʦʨʳʭ, ʚ ʧʦʨʦʜʘʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʦʙʨʘʟʮʝ, ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ 11 ʣʝʪʥʷʷ ʮʠʢʣʠʯʥʦʩʪʴ ð ʵʪʦ 
ʘʥʦʤʘʣʠʷ, ʢʦʪʦʨʘʷ ʥʘʨʫʰʘʝʪ ʧʨʠʚʳʯʥʳʡ ʨʝʞʠʤ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ. ʀʟ ʨʘʙʦʪʳ [5] ʷʩʥʦ, ʯʪʦ ʥʘ 
ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ, ʦʪʥʦʩʷʱʠʡʩʷ ʢ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʤʦʤʝʥʪʫ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʤʝʥʷʶʪʩʷ 
ʫʩʣʦʚʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʠʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ. ɺ-ʪʨʝʪʴʠʭ, ʧʨʠʤʝʥʠʚ ʟʥʘʥʠʷ ʚʘʨʚʦʭʨʦʥʦʣʦʛʠʠ, 
ʩʤʦʛʣʠ ʨʘʩʩʯʠʪʘʪʴ ʩʢʦʨʦʩʪʴ ʟʘʢʨʝʧʣʝʥʠʷ ʫ ʠʥʪʝʨʚʘʣʦʚ ʦʙʨʘʟʮʘ ʘʯʠʤʦʚʩʢʦʡ ʪʦʣʱʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʜʦʣʝʡ ʚʝʨʦʷʪʥʦʩʪʠ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʛʝʦʣʦʛʠʯʝʩʢʠʝ 
ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʥʘ ɿʝʤʣʝ, ʧʦʜʚʝʨʞʝʥʳ ʚʣʠʷʥʠʶ ʩʦʙʳʪʠʡ, ʢʦʪʦʨʳʝ ʟʘʨʦʞʜʘʶʪʩʷ ʜʘʣʝ-
ʢʦ ʟʘ ʧʨʝʜʝʣʘʤʠ ʥʘʰʝʡ ʧʣʘʥʝʪʳ.  
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ʅɽʌʊɽɻɸɿʆʅʆʉʅʓʁ ɹɸʉʉɽʁʅ  

ʂɸʂ ʉɸʄʆʆʈɻɸʅʀɿʋʖʑɸʗʉʗ ʉʀʉʊɽʄɸ 
 

ʂʆʃʆɹʆɺɸ ɼ. ɸ. 

 

ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

ʉ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ, ʚʦ ʚʩʝ ʩʬʝʨʳ ʥʘʫʯʥʦʛʦ ʤʳʰʣʝʥʠʷ ʚʥʝʜʨʷʶʪʩʷ ʧʦ-

ʥʷʪʠʷ ʦ ʥʝʣʠʥʝʡʥʦʩʪʠ, ʪʦ ʝʩʪʴ ʧʨʦʮʝʩʩʳ, ʢʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ʢʦʪʦʨʳʭ ʥʝʧʨʝʜʩʢʘʟʫʝʤ. ʂ ʪʘʢʦ-

ʚʳʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʤʝʭʘʥʠʟʤ ʥʝʬʪʝʛʘʟʦʦʙʨʘʟʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʷʚʣʷʝʪʩʷ 

ʧʨʝʜʤʝʪʦʤ ʜʠʩʢʫʩʩʠʡ. ɻʝʥʝʨʘʮʠʷ, ʤʠʛʨʘʮʠʷ ʠ ʘʢʢʫʤʫʣʷʮʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʋɺ) ʨʝʘʣʠʟʫʶʪʩʷ ʚ 

ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ ʙʘʩʩʝʡʥʘʭ (ʅɻɹ). ʇʦʜ ʅɻɹ ʧʦʥʠʤʘʝʪʩʷ ʦʙʣʘʩʪʴ ʫʩʪʦʡʯʠʚʦʛʦ ʠ ʜʣʠʪʝʣʴʥʦʛʦ 

ʧʦʛʨʫʞʝʥʠʷ ʟʝʤʥʦʡ ʢʦʨʳ, ʚ ʧʨʦʮʝʩʩʝ ʢʦʪʦʨʦʛʦ 

ʬʦʨʤʠʨʫʝʪʩʷ ʤʦʱʥʳʡ ʢʦʤʧʣʝʢʩ ʦʩʘʜʦʯʥʳʭ ʧʦ-

ʨʦʜ, ʩʦʩʪʘʚ, ʩʪʨʦʝʥʠʝ ʠ ʫʩʣʦʚʠʷ ʟʘʣʝʛʘʥʠʷ ʦʙʫ-

ʩʣʦʚʣʠʚʘʶʪ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʥʠʭ ʩʢʦʧʣʝʥʠʡ 

ʥʝʬʪʠ ʠ ʛʘʟʘ. ʅʘʢʦʧʣʝʥʥʳʝ ʟʥʘʥʠʷ ʚ ʛʝʦʣʦʛʠʠ 

ʧʦʟʚʦʣʷʶʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʅɻɹ, ʪʘʢ ʠ ʦʩʘ-

ʜʦʯʥʫʶ ʦʙʦʣʦʯʢʫ ɿʝʤʣʠ ʚ ʮʝʣʦʤ, ʢʘʢ ʩʠʥʝʨʛʝ-

ʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ. 

ʊʝʨʤʠʥ ñʩʠʥʝʨʛʝʪʠʢʘò ʧʨʦʠʩʭʦʜʠʪ ʦʪ 

ʛʨʝʯʝʩʢʦʛʦ ñʩʠʥʝʨʛʦʩò, ʯʪʦ ʟʥʘʯʠʪ çʩʦʚʤʝʩʪʥʦ 

ʜʝʡʩʪʚʫʶʱʠʡè. ɺʧʝʨʚʳʝ ʝʛʦ ʧʨʠʤʝʥʠʣ   ɻ. ʍʘ-

ʢʝʥ ʚ 1969 ʛ. ʉʠʥʝʨʛʝʪʠʢʘ ï ʵʪʦ ʥʘʫʯʥʘʷ ʜʠʩʮʠ-

ʧʣʠʥʘ, ʚʦʟʥʠʢʰʘʷ ʥʘ ʩʪʳʢʝ ʥʝʩʢʦʣʴʢʠʭ ʥʘʫʢ, ʚ 

ʨʘʤʢʘʭ ʢʦʪʦʨʦʡ ʠʟʫʯʘʶʪʩʷ ʦʪʢʨʳʪʳʝ (ʦʙʤʝʥʠ-
ʚʘʶʱʠʝʩʷ ʚʝʱʝʩʪʚʦʤ, ʵʥʝʨʛʠʝʡ ʠ ʠʥʬʦʨʤʘʮʠ-

ʝʡ), ʥʝʣʠʥʝʡʥʳʝ, ʩʘʤʦʨʘʟʚʠʚʘʶʱʠʝʩʷ (ʠʟʤʝʥʷ-

ʶʱʠʝʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʚʥʫʪʨʝʥʥʠʭ ʧʨʦʪʠʚʦʨʝ-

ʯʠʡ, ʬʘʢʪʦʨʦʚ ʠ ʫʩʣʦʚʠʡ) ʠ ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʠ-

ʝʩʷ (ʩʧʦʥʪʘʥʥʦ ʫʧʦʨʷʜʦʯʠʚʘʶʱʠʝʩʷ, ʧʝʨʝʭʦ-

ʜʷʱʠʝ ʦʪ ʭʘʦʩʘ ʢ ʧʦʨʷʜʢʫ) ʩʠʩʪʝʤʳ.  
ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʨʦ-

ʮʝʩʩʦʚ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʩʪʘʣʠ ʛʣʘʚʥʳʤ ʦʙʲʝʢ-

ʪʦʤ ʩʠʥʝʨʛʝʪʠʢʠ. ɼʣʷ ʣʶʙʦʡ ʩʘʤʦʦʨʛʘʥʠʟʫʶ-

ʱʝʡʩʷ ʩʠʩʪʝʤʳ ʭʘʨʘʢʪʝʨʥʳ ʩʣʝʜʫʶʱʠʝ ʩʚʦʡ-

ʩʪʚʘ: ʥʝʣʠʥʝʡʥʦʩʪʴ, ʦʪʢʨʳʪʦʩʪʴ, ʥʝʨʘʚʥʦʚʝʩ-

ʥʦʩʪʴ (ʩʦʩʪʦʷʥʠʝ ʦʪʢʨʳʪʦʡ ʩʠʩʪʝʤʳ, ʧʨʠ ʢʦʪʦ-

ʨʦʤ ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ ʝʝ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ, ʝʝ ʩʦʩʪʘʚʘ, ʩʪʨʫʢʪʫʨʳ ʠ ʬʫʥʢʮʠʦ-

ʥʠʨʦʚʘʥʠʷ), ʜʠʩʩʠʧʘʪʠʚʥʦʩʪʴ (ʩʚʦʡʩʪʚʦ ʨʘʩʩʝʠ-

ʚʘʪʴ ʩʚʦʶ ʵʥʝʨʛʠʶ) ʠ ʬʣʫʢʪʫʘʮʠʷ (ʩʣʫʯʘʡʥʳʝ 

ʦʪʢʣʦʥʝʥʠʷ).  

ʉʝʛʦʜʥʷ ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʥʝʬʪʝ-

ʛʘʟʦʦʙʨʘʟʦʚʘʥʠʝ ï ʵʪʦ ʝʜʠʥʳʡ ʟʘʢʦʥʦʤʝʨʥʦ 

ʨʘʟʚʠʚʘʶʱʠʡʩʷ ʧʨʦʮʝʩʩ, ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʦʙʲ-

ʝʢʪʠʚʥʳʤʠ ʧʨʠʨʦʜʥʳʤʠ ʟʘʢʦʥʘʤʠ. ʕʪʦʪ ʧʨʦ-

ʮʝʩʩ ʧʨʦʪʝʢʘʝʪ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ʆʥ ʥʘʯʠʥʘʝʪʩʷ ʚ ʜʠʘʛʝʥʝʟʝ, ʥʦ ʦʩʦʙʝʥʥʦ ʘʢʪʠʚ-

ʥʦ ʧʨʦʪʝʢʘʝʪ ʚ ʢʘʪʘʛʝʥʝʟʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʨʛʘʥʠ-

ʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ (ʜʘʣʝʝ ʧʦ ʪʝʢʩʪʫ ʆɺ) ʧʦʜʚʝʨ-

ʛʘʝʪʩʷ ʙʠʦʭʠʤʠʯʝʩʢʠʤ, ʪʝʨʤʦʢʘʪʘʣʠʪʠʯʝʩʢʠʤ ʠ 

ʌʣʶʜʦʜʠʥʘʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʥʝʬʪʝʦʙʨʘʟʦ-

ʚʘʥʠʷ  (ʩ ʫʧʨʦʱʝʥʠʷʤʠ) [2]: 

1 ï ʦʩʘʜʦʯʥʳʡ ʨʘʟʨʝʟ ʚ ʫʩʣʦʚʠʷʭ ʧʦʛʨʫʞʝ-

ʥʠʷ (I); 2 ï ʬʣʶʠʜʦʥʘʩʳʱʝʥʥʳʝ ʟʦʥʳ 

ʨʘʟʫʧʣʦʪʥʝʥʠʷ (ʩʥʠʟʫ ʚʚʝʨʭ: ʛʘʟʦʨʫʜʥʘʷ, 

ʢʠʩʣʳʭ ʛʘʟʦʚ, ʪʝʨʤʘʣʴʥʦʛʦ ʛʘʟʘ, ɻɿɻ, ɻɿʅ, 

ʥʝʬʪʝʛʘʟʦʚʘʷ); 3 ï ʘʩʪʝʥʦʩʬʝʨʘ; 4 ï ʟʝʤʥʘʷ 

ʢʦʨʘ; 5 ï ʚʝʨʭʥʷʷ ʤʘʥʪʠʷ; 6 ï ʣʠʩʪʨʠʯʝʩʢʠʝ 

ʥʘʨʫʰʝʥʠʷ; 7 ï ʠʟʦʪʝʨʤʳ, Áʉ; 8 ï ʧʝʨʝʤʝ-

ʱʝʥʠʝ ʥʝʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʪʝʧʣʦʥʦʩʠʪʝʣʝʡ 

(III);  9 ï ʧʝʨʝʤʝʱʝʥʠʝ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʧʦ-

ʪʦʢʦʚ (II); 10 ï ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ;  

11 ï ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ ʚʦʜʥʦʫʛʣʝʢʠʩ-

ʣʳʭ ʬʣʶʠʜʦʚ 
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ʤʝʭʘʥʦʭʠʤʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ ʟʘ ʩʯʝʪ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚʦʤ ʠ ʵʥʝʨʛʠʝʡ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ ʠ 

ʚ ʜʠʩʧʝʨʩʥʦʤ ʩʦʩʪʦʷʥʠʠ ʨʘʩʩʝʠʚʘʝʪʩʷ ʚ ʤʘʪʝʨʠʥʩʢʠʭ ʧʦʨʦʜʘʭ. ʅʘ ʵʪʘʧʝ ʧʝʨʚʠʯʥʦʡ ʤʠʛʨʘʮʠʠ, 

ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʥʝʜʨ, ʨʘʩʩʝʷʥʥʦʝ ʆɺ ʧʨʠʭʦʜʠʪ ʚ ʩʦʛʣʘʩʦʚʘʥʥʦʝ ʜʚʠʞʝʥʠʝ ʠ 

ʧʝʨʝʤʝʱʘʝʪʩʷ  ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ. ʇʨʠ ʵʪʦʤ ʩʢʦʨʦʩʪʴ ʘʢʢʫʤʫʣʷʮʠʠ ʋɺ ʦʪ ʠʥ-

ʪʝʥʩʠʚʥʦʩʪʠ ʠʭ ʛʝʥʝʨʘʮʠʠ ʥʦʩʠʪ ʥʝʣʠʥʝʡʥʳʡ ʭʘʨʘʢʪʝʨ.  ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʦʙʨʘʟʫʶʪʩʷ ʤʥʦʞʝʩʪʚʦ 

ʥʝʙʦʣʴʰʠʭ ʩʢʦʧʣʝʥʠʡ ʥʝʬʪʠ ʠ ʛʘʟʘ. ʇʦʩʢʦʣʴʢʫ ʜʦʣʷ ʘʢʢʫʤʫʣʠʨʫʶʱʠʭʩʷ ʩʢʦʧʣʝʥʠʡ ʥʘ ʵʪʦʤ 

ʵʪʘʧʝ ʥʝʚʝʣʠʢʘ, ʟʘ ʩʯʝʪ ʜʠʬʬʫʟʠʠ ʠ ʚʳʤʳʚʘʥʠʷ ʙʦʣʴʰʘʷ ʠʭ ʯʘʩʪʴ ʨʘʩʩʝʠʚʘʝʪʩʷ ʠʟ ʅɻɹ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʅɻɹ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʦʡ ʜʠʩʩʠʧʘʪʠʚʥʦʡ [1].  

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦ ʚʝʣʠʯʠʥʝ ʩʢʦʧʣʝʥʠʷ ʋɺ ʬʦʨʤʠʨʫʶʪʩʷ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ 

ʩʦʩʪʦʷʥʠʝ ʅɻɹ ʥʝʫʩʪʦʡʯʠʚʦ. ʊʘʢ, ɸ. ʕ. ʂʦʥʪʦʨʦʚʠʯ ʫʢʘʟʘʣ, ʯʪʦ ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ ʠ ʝʝ ʩʪʨʫʢ-

ʪʫʨʫ ʤʦʛʫʪ ʠʟʤʝʥʠʪʴ, ʭʦʪʴ ʠ ʩ ʤʘʣʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ, ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦ ʚʝʣʠʯʠʥʝ ʬʣʫʢʪʫʘʮʠʠ. 

ʅʘʧʨʠʤʝʨ, ʨʝʟʢʦʝ ʚʦʟʜʳʤʘʥʠʝ ʠʣʠ ʧʦʚʳʰʝʥʠʝ (ʧʦʥʠʞʝʥʠʝ) ʵʚʩʪʘʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʄʠʨʦʚʦʛʦ 

ʦʢʝʘʥʘ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ɹ. ɸ. ʉʦʢʦʣʦʚ, ʧʨʝʜʣʦʞʠʚʰʠʡ ʬʣʶʠʜʦʜʠʥʘʤʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʥʝʬ-

ʪʝʦʦʙʨʘʟʦʚʘʥʠʷ, ʦʪʤʝʪʠʣ çéʩʘʤʦʨʘʟʚʠʪʠʝ ʦʩʘʜʦʯʥʦʛʦ ʙʘʩʩʝʡʥʘ, ʠʩʧʳʪʳʚʘʶʱʝʛʦ ʠʥʪʝʥʩʠʚʥʦʝ 

ʧʦʛʨʫʞʝʥʠʝ, ʧʨʠʚʦʜʠʪ ʢ ʩʦʟʜʘʥʠʶ ʤʦʱʥʦʡ ʩʠʩʪʝʤʳ ʚʦʩʭʦʜʷʱʠʭ ʪʝʧʣʦʚʳʭ ʧʦʪʦʢʦʚ, ʘʢʪʠʚʠʟʠ-

ʨʫʶʱʠʭ ʧʨʦʮʝʩʩʳ ʥʝʬʪʝʛʘʟʦʦʙʨʘʟʦʚʘʥʠʷ ʚʦ ʚʩʝʤ ʙʘʩʩʝʡʥʝè [2]. ʌʣʶʠʜʳ, ʥʘʩʳʱʘʶʱʠʝ 

ʨʘʟʫʧʣʦʪʥʝʥʥʳʝ ʟʦʥʳ, ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʩʪʨʝʤʷʪʩʷ ʨʘʩʰʠʨʠʪʴʩʷ , ʠ ʚʩʣʝʜʩʪʚʠʝ 

ʦʙʨʘʟʫʶʪ ʥʝʢʫʶ çʧʦʜʫʰʢʫè, ʢʦʪʦʨʘʷ ʧʨʠʧʦʜʥʠʤʘʝʪ ʚʳʰʝʣʝʞʘʱʠʝ ʩʣʦʠ, ʯʪʦ ʭʦʨʦʰʦ ʧʦʢʘʟʘʥʦ 

ʥʘ ʨʠʩʫʥʢʝ. ʂʦʛʜʘ ʚʥʫʪʨʠʧʣʘʩʪʦʚʦʝ ʜʘʚʣʝʥʠʝ ʘʥʦʤʘʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʬʣʶʠʜʳ ʧʨʦʨʳʚʘʶʪʩʷ 

ʚ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʯʘʩʪʠ ʙʘʩʩʝʡʥʘ, ʯʪʦ ʠ ʝʩʪʴ ʬʣʫʢʪʫʘʮʠʷ. ɿʜʝʩʴ ʦʙʨʘʟʫʶʪʩʷ ʜʚʘ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥ-

ʥʳʭ ʧʦʪʦʢʘ. ʆʜʠʥ ʠʟ ʥʠʭ ʩʚʷʟʘʥ ʩ ʧʦʛʨʫʞʝʥʠʝʤ ʠ ʢʘʪʘʛʝʥʝʪʠʯʝʩʢʠʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʧʦʨʦʜ ʠ 

ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʥʠʭ ʆɺ, ʘ ʜʨʫʛʦʡ ï ʩ ʧʦʜʲʝʤʦʤ ʢʦʥʚʝʢʪʠʚʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ, ʦʩʫʱʝʩʪʚʣʷ-

ʶʱʝʛʦ ʪʝʧʣʦʤʘʩʩʦʧʝʨʝʥʦʩ ʠʟ ʥʠʞʥʠʭ ʯʘʩʪʝʡ ʙʘʩʩʝʡʥʘ ʢ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʠ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʫʛ-

ʣʝʚʦʜʦʨʦʜʥʳʝ ʧʦʪʦʢʠ ʧʦʜʥʠʤʘʶʪʩʷ ʧʦ ʪʨʝʱʠʥʘʤ ʠ ʧʦʨʘʤ ʚʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ. ʕʪʠ ʧʦʪʦʢʠ, ʧʦʧʘ-

ʜʘʷ ʚ ʟʦʥʳ ʙʦʣʝʝ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʠ ʜʘʚʣʝʥʠʡ, ʥʘʩʳʱʘʶʪ ʜʘʥʥʳʝ ʛʦʨʠʟʦʥʪʳ ʥʝʬʪʴʶ ʠ ʛʘʟʦʤ. 

çɽʩʣʠ ʧʨʦʮʝʩʩ ʧʦʛʨʫʞʝʥʠʷ ʙʘʩʩʝʡʥʘ ʜʦʩʪʘʪʦʯʥʦ ʜʣʠʪʝʣʝʥ, ʪʦ ʚ ʝʛʦ ʨʘʟʨʝʟʝ ʧʦʷʚʣʷʝʪʩʷ ʥʝʩʢʦʣʴ-

ʢʦ ʫʨʦʚʥʝʡ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʯʘʛʦʚ ʛʝʥʝʨʘʮʠʠ, ʘ ʥʘʜ ʥʠʤʠ ʥʝʩʢʦʣʴʢʦ ʵʪʘʞʝʡ ʨʘʟʤʝʱʝʥʠʷ ʟʘʣʝʞʝʡ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚè [2].   

ʆʜʥʘʢʦ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʥʪʝʥʩʠʚʥʦʝ ʥʝʬʪʝʥʘʢʦʧʣʝʥʠʝ ʥʝ ʧʨʦʠʟʦʡʜʝʪ ʥʠ ʧʨʠ ʢʘʢʠʭ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʬʣʫʢʪʫʘʮʠʷʭ, ʝʩʣʠ ʥʝ ʩʦʟʜʘʣʠʩʴ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʛʣʘʚʥʦʡ ʬʘʟʳ ʥʝʬʪʝʛʘʟʦ-

ʦʙʨʘʟʦʚʘʥʠʷ. ʀ ʥʘʦʙʦʨʦʪ,  ʧʨʠʚʝʜʝʪ ʢ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʡ ʜʠʩʩʠʧʘʮʠʠ ʋɺ, ʝʩʣʠ ʚ ʧʝʨʠʦʜ ʛʝʥʝ-

ʨʘʮʠʠ ʠ ʤʠʛʨʘʮʠʠ ʨʘʩʩʝʷʥʥʦʛʦ ʆɺ ʥʝ ʙʫʜʫʪ ʠʤʝʪʴ ʤʝʩʪʦ ʩʠʣʴʥʳʝ ʬʣʫʢʪʫʘʮʠʠ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦ-

ʨʳʤ ʚʦʟʥʠʢʘʝʪ "ʨʝʞʠʤ ʥʘʢʦʧʣʝʥʠʷ ʋɺ". 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʣʦʞʝʥʥʳʡ ʤʘʪʝʨʠʘʣ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʅɻɹ, ʢʘʢ ʩʠʩʪʝʤʘ, ʦʙʣʘʜʘʝʪ ʦʩ-

ʥʦʚʥʳʤʠ ʯʝʨʪʘʤʠ ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʠʭʩʷ ʩʠʩʪʝʤ. ɺʝʩʴ ʵʪʦʪ ʧʨʦʮʝʩʩ ʧʝʨʝʭʦʜʘ ʚʝʱʝʩʪʚʘ ʠʟ ʨʘʩʩʝ-

ʷʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʯʝʨʝʟ ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʬʣʶʠʜʥʳʡ ʵʪʘʧ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʘʢʢʫʤʫʣʷʮʠʝʡ ʚ ʧʨʦ-

ʤʳʰʣʝʥʥʳʝ ʩʢʦʧʣʝʥʠʷ ʝʩʪʴ ʥʝ ʯʪʦ ʠʥʦʝ, ʢʘʢ ʤʝʭʘʥʠʟʤ ʧʨʝʚʨʘʱʝʥʠʷ ʙʝʩʧʦʨʷʜʦʯʥʦʛʦ ʨʘʩʧʨʝʜʝ-

ʣʝʥʠʷ ʚ ʫʧʦʨʷʜʦʯʝʥʥʦʝ, ʪ. ʝ. ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʷ. 
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ʂɸʐʅʀʂʆɺ ʉ. ɻ., ʂʈʋɻʃʆɺ ʅ. ɼ., ʏʋʈʂʀʅ ʊ. ʖ. 

 

ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

ʄʥʦʛʠʝ ʧʨʠʨʦʜʥʳʝ ʧʨʦʮʝʩʩʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʛʝʦʣʦʛʠʯʝʩʢʠʝ, ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʠʭ ʮʠʢʣʠʯʥʦʩʪʠ. ʅʘʙʣʶʜʘʪʴ ʠʭ ʤʦʞʥʦ ʧʦʚʩʝʤʝʩʪʥʦ: ʢʨʫʛʦʚʦʨʦʪ ʚʦʜʳ ʚ ʧʨʠʨʦʜʝ, ʩʤʝʥʷ-

ʝʤʦʩʪʴ ʜʥʷ ʠ ʥʦʯʠ ʠ ʪ. ʜ. ʅʘ ʦʩʥʦʚʝ ʵʪʦʛʦ ʙʳʣʠ ʩʜʝʣʘʥʳ ʚʘʞʥʳʝ ʦʪʢʨʳʪʠʷ ʠ ʚʳʚʦʜʳ ʚʦ ʤʥʦʛʠʭ 

ʥʘʫʢʘʭ, ʪʘʢʠʭ ʢʘʢ ʭʠʤʠʷ, ʙʠʦʣʦʛʠʷ, ʬʠʣʦʩʦʬʠʷ, ʵʢʦʥʦʤʠʢʘ ʠ ʪ. ʜ. ʂʘʢ ʧʨʠʤʝʨ, ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ: 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʮʠʢʣʳ ʂʦʥʜʨʘʪʴʝʚʘ, ʮʠʢʣʠʯʥʦʩʪʴ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʏʠʞʝʚʩʢʦʛʦ, ʮʠʢʣʠʯʝ-

ʩʢʠʝ ʢʦʣʝʙʘʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ ʜʦʩʪʠʛʘʶʱʝʛʦ ɿʝʤʣʠ, ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʄʠʣʘʥʢʦʚʠ-

ʯʝʤ.  ɿʜʝʩʴ ʦʪʤʝʯʝʥʳ ʮʠʢʣʳ ʠʟ ʨʘʟʣʠʯʥʳʭ, ʥʝ ʢʘʩʘʶʱʠʭʩʷ ʜʨʫʛ ʜʨʫʛʘ ʦʙʣʘʩʪʝʡ, ʵʪʠʤ ʠ ʧʦʜʯʝʨ-

ʢʠʚʘʝʪʩʷ ʚʩʶʜʥʦʩʪʴ ʮʠʢʣʠʯʥʦʩʪʠ. 

ɻʝʦʣʦʛʠʯʝʩʢʘʷ ʠʩʪʦʨʠʷ ʥʘʩʯʠʪʳʚʘʝʪ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʮʠʢʣʦʚ, ʥʘʯʠʥʘʷ ʦʪ ʩʫʪʦʯʥʳʭ ʠ 

ʩʝʟʦʥʥʳʭ, ʧʨʦʜʦʣʞʘʷ 11- ʠ 22-ʣʝʪʥʠʤʠ ʮʠʢʣʘʤʠ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʐʚʘʙʝ-ɺʦʣʴʬʘ, ʜʘʣʝʝ ʦʨʙʠ-

ʪʘʣʴʥʳʤʠ ʮʠʢʣʘʤʠ ʄʠʣʘʥʢʦʚʠʯʘ ʠ ʮʠʢʣʘʤʠ ʪʨʘʥʛʨʝʩʩʠʡ ʠ ʨʝʛʨʝʩʩʠʡ ɺʝʡʣʘ, ʠ ʟʘʢʘʥʯʠʚʘʷ ʪʝʢʪʦʥʠ-

ʯʝʩʢʠʤʠ ʮʠʢʣʘʤʠ ʐʪʠʣʣʝ, ɹʝʨʪʨʘʥʘ, ɺʠʣʩʦʥʘ. ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʠʝʨʘʨʭʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ, 

ʩʪʨʫʢʪʫʨʠʨʫʶʱʠʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʮʠʢʣʳ, ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ. 

 

ʉʪʨʫʢʪʫʨʥʘʷ ʠʝʨʘʨʭʠʷ ʦʩʥʦʚʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʮʠʢʣʦʚ [4] 
 

 
 

ʀʟʥʘʯʘʣʴʥʦ ʮʠʢʣʠʯʥʦʩʪʴ ʙʳʣʘ ʧʦʜʨʦʙʥʦ ʠʟʫʯʝʥʘ ʚ ʫʛʦʣʴʥʦʡ ʛʝʦʣʦʛʠʠ, ʛʜʝ ʝʸ ʥʘʙʣʶʜʘʣʠ 

ʦʪʯʝʪʣʠʚʦ, ʟʘ ʩʯʝʪ ʭʘʨʘʢʪʝʨʥʳʭ ʫʩʣʦʚʠʡ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʨʦʜ ʠ ʪʠʧʠʯʥʦʩʪʠ ʦʪʣʦʞʝʥʠʡ, ʩʣʘʛʘʶʱʠʭ 

ʫʛʦʣʴʥʳʝ ʪʦʣʱʠ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʮʠʢʣʠʯʥʦʩʪʴ ʠʟʫʯʝʥʘ ʚʦ ʤʥʦʛʠʭ ʫʛʦʣʴʥʳʭ ʙʘʩʩʝʡʥʘʭ. 

ʋʯʠʪʳʚʘʷ ʵʪʦʪ ʬʘʢʪ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʦʩʘʜʦʯʥʳʝ ʧʦʨʦʜʳ ʥʝʬʪʝʛʘʟʦʚʳʭ ʙʘʩʩʝʡ-

ʥʦʚ ʠʤʝʶʪ ʟʘʢʦʥʦʤʝʨʥʦʝ ʮʠʢʣʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʩʦʛʣʘʩʥʦ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʪʘʙʣʠʮʳ ʦʪ ʩʘʤʦʛʦ 

ʥʠʟʢʦʛʦ (ʩʝʟʦʥʥʦʡ ʩʣʦʠʩʪʦʩʪʴ) ʜʦ ʩʘʤʦʛʦ ʚʳʩʦʢʦʛʦ (ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʝ ʢʦʤʧʣʝʢʩʳ) ʫʨʦʚʥʷ.  

ʈʘʩʩʤʦʪʨʝʥʥʘʷ ʚ ʜʦʢʣʘʜʝ ʠʟ ʵʪʦʛʦ ʩʙʦʨʥʠʢʘ 11-ʣʝʪʥʷʷ ʮʠʢʣʠʯʥʦʩʪʴ ʦʙʨʘʟʮʘ ʢʝʨʥʘ ʘʯʠ-

ʤʦʚʩʢʦʡ ʪʦʣʱʠ, ʦʪʚʝʯʘʝʪ ʜʠʘʧʘʟʦʥʫ ʤʠʥʠʮʠʢʣʠʪʘ. ʆʙʨʘʟʦʚʘʥʠʝ ʩʚʷʟʘʥʦ ʩ ʩʝʟʦʥʥʳʤ ʠʟʤʝʥʝʥʠ-

ʝʤ ʨʝʞʠʤʘ ʚʦʜʦʝʤʘ ʠ ʪʝʤʧʝʨʘʪʫʨʳ, ʟʘ ʩʯʝʪ ʯʝʛʦ ʦʙʨʘʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʧʦʨʦʜ. ɼʘʥʥʦʝ ʷʚ-

ʣʝʥʠʝ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʥʝ ʚ ʦʜʥʦʤ ʦʙʨʘʟʮʝ ʠ ʧʦʜʯʠʥʷʝʪʩʷ ʟʘʢʦʥʦʤʝʨʥʦʤʫ ʨʘʩʧʦʣʦʞʝʥʠʶ.    
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ʌʨʘʛʤʝʥʪ ʢʦʣʦʥʢʠ ʧʦ ʩʢʚʘʞʠʥʝ 551 ɿʘʧʘʜʥʦ-ʍʘʨʘʤʧʫʨʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʩ ʫʢʘʟʘʥʠʝʤ  

ʤʝʟʦʮʠʢʣʠʪʦʚ [1]. ʂʨʘʩʥʳʤ ʮʚʝʪʦʤ ʚʳʜʝʣʝʥʳ ʛʨʘʥʠʮʳ ʤʝʟʦʮʠʢʣʠʪʦʚ 

 

ʄʝʟʦʮʠʢʣʠʪʳ ʦʪʤʝʯʘʶʪʩʷ ʚ ʨʘʙʦʪʝ ɸ. ʕ. ɹʝʡʟʝʣʷ [1], ʧʨʠʤʝʨʦʤ ʩʣʫʞʠʪ ʮʠʢʣʠʯʝʩʢʘʷ 

ʩʪʨʫʢʪʫʨʘ ʛʝʦʨʛʠʝʚʩʢʦ-ʙʘʞʝʥʦʚʩʢʦʛʦ ʵʪʘʧʘ, ʢʦʪʦʨʘʷ ʚʩʢʨʳʪʘ ʥʘ ɿʘʧʘʜʥʦ-ʍʘʨʘʤʧʫʨʩʢʦʡ ʧʣʦʱʘ-

ʜʠ. ʅʘ ʨʠʩʫʥʢʝ ʧʨʝʜʩʪʘʚʣʝʥ ʬʨʘʛʤʝʥʪ ʢʦʣʦʥʢʠ ʩʢʚʘʞʠʥʳ, ʛʜʝ ʥʘʛʣʷʜʥʦ ʦʪʦʙʨʘʞʝʥʳ ʤʝʟʦʮʠʢ-

ʣʠʪʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʪʨʘʥʩʛʨʝʩʩʠʚʥʦ-ʨʝʛʨʝʩʩʠʚʥʳʤ ʵʪʘʧʘʤ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʙʘʞʝʥʦʚ-

ʩʢʘʷ ʩʚʠʪʘ ʚ ʦʙʱʝʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ, ʦʪʥʦʩʠʪʩʷ ʢ ʛʨʫʧʧʝ ʥʝʬʪʝʤʘʪʝʨʠʥʩʢʠʭ ʧʦʨʦʜ ʠ ʷʚʣʷʝʪʩʷ 

ʧʝʨʩʧʝʢʪʠʚʥʦʡ, ʪʦ ʝʩʪʴ ʤʦʞʥʦ ʧʨʝʜʧʦʣʘʛʘʪʴ ʥʘʣʠʯʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ ʚ ʥʝʢʦʪʦʨʳʭ ʧʨʦʜʫʢ-

ʪʠʚʥʳʭ ʧʣʘʩʪʘʭ.  

ɹʦʣʴʰʘʷ ʨʘʙʦʪʘ ʧʦ ʠʟʫʯʝʥʠʶ ʮʠʢʣʠʯʥʦʩʪʠ ʙʳʣʘ ʧʨʦʜʝʣʘʥʘ ʩʦʚʝʪʩʢʠʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ, 

ʧʨʠ ʠʟʫʯʝʥʠʠ ʬʘʥʝʨʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ [3]. ʆʥʠ ʚʳʷʩʥʠʣʠ, ʯʪʦ ʚʝʜʫʱʠʤʠ ʷʚʣʝʥʠʷʤʠ ʮʠʢʣʠʯʥʦ-

ʩʪʠ ʥʘ ɿʝʤʣʝ ʷʚʣʷʶʪʩʷ: ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʠʟʤʝʥʝʥʠʷ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʠ ʢʣʠʤʘʪʘ (ʘʚʪʦ-

ʮʠʢʣʳ). ʆʪʤʝʯʝʥʦ, ʯʪʦ ʦʥʠ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʝʥʦʤʝʥʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʥʘ ʛʘ-

ʣʘʢʪʠʯʝʩʢʦʤ ʫʨʦʚʥʝ (ʢʦʩʤʦʮʠʢʣʳ). ʉʦʣʥʝʯʥʘʷ ʩʠʩʪʝʤʘ, ʧʝʨʝʤʝʱʘʷʩʴ ʧʦ ʛʘʣʘʢʪʠʯʝʩʢʦʡ ʦʨʙʠʪʝ, 

ʧʨʝʪʝʨʧʝʚʘʝʪ ʨʷʜ ʚʦʟʜʝʡʩʪʚʠʡ ʚ ʩʚʷʟʠ ʩ ʚʘʨʠʘʮʠʷʤʠ ʧʣʦʪʥʦʩʪʠ ʩʨʝʜʳ, ʫʨʦʚʥʷ ʨʘʜʠʘʮʠʠ, ʤʝʪʝʦ-

ʨʠʪʥʳʭ ʧʨʦʷʚʣʝʥʠʡ, ʢʦʪʦʨʳʝ ʦʪʨʘʞʘʶʪʩʷ ʥʘ ʥʘʰʝʡ ʧʣʘʥʝʪʝ. ʉʦʯʝʪʘʥʠʝ ʘʚʪʦʮʠʢʣʦʚ, ʠʤʝʶʱʠʭ 

ʙʦʣʴʰʠʡ ʧʝʨʠʦʜ ʧʦʚʪʦʨʝʥʠʡ, ʩ ʢʦʩʤʦʮʠʢʣʘʤʠ, ʦʙʣʘʜʘʶʱʠʭ ʤʝʥʴʰʝʡ ʯʘʩʪʦʪʦʡ, ʧʨʦʩʤʘʪʨʠʚʘʣʘʩʴ 

ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ɿʝʤʣʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʯʝʪʳʨʝ ʢʨʫʧʥʳʭ ʤʝʛʘʮʠʢʣʘ ʠ 

ʦʧʨʝʜʝʣʝʥʘ ʩʚʷʟʴ ʥʝʬʪʝ- ʛʘʟʦʦʙʨʘʟʦʚʘʥʠʷ ʩ ʪʨʘʥʩʛʨʝʩʩʠʚʥʦ-ʨʝʛʨʝʩʩʠʚʥʳʤʠ ʵʪʘʧʘʤʠ. 

ʀʩʭʦʜʷ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʜʘʥʥʳʭ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʮʠʢʣʠʯʥʦʩʪʴ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ ʪʦʣʱʘʭ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʵʪʦʛʦ ʬʝʥʦʤʝʥʘ ï ʩʣʦʞʥʘʷ ʠ ʦʯʝʥʴ 

ʚʘʞʥʘʷ ʟʘʜʘʯʘ, ʢʦʪʦʨʘʷ ʧʨʠʚʝʜʝʪ ʢ ʥʦʚʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʦ ʩʪʨʦʝʥʠʠ ʠ ʛʝʥʝʟʠʩʝ ʦʩʘʜʦʯʥʳʭ 

ʪʦʣʱ. ʇʦʜʳʪʦʞʠʪʴ ʨʘʙʦʪʫ ʭʦʪʝʣʦʩʴ ʙʳ ʚʳʩʢʘʟʳʚʘʥʠʝʤ ʕ. ʆʛʘ [2], ʢʦʪʦʨʦʝ ʛʣʘʩʠʪ: çɻʝʦʣʦʛʠʯʝ-

ʩʢʘʷ ʠʩʪʦʨʠʷ ʥʘʰʝʡ ʧʣʘʥʝʪʳ ʝʩʪʴ ʥʝ ʯʪʦ ʠʥʦʝ, ʢʘʢ ʠʩʪʦʨʠʷ ʩʣʝʜʫʶʱʠʭ ʜʨʫʛ ʟʘ ʜʨʫʛʦʤ ʮʠʢʣʦʚè.  
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ʋɼʂ 550.8.012 

 

ʆʎɽʅʂɸ ɻɽʆʃʆɻʀʏɽʉʂʆʁ ʅɽʆɼʅʆʈʆɼʅʆʉʊʀ ʇʃɸʉʊɸ ɸʉ12
3  

ʖɻʆ-ɺʆʉʊʆʏʅʆʁ ʏɸʉʊʀ ʇʈʀʆɹʉʂʆɻʆ ʄɽʉʊʆʈʆɾɼɽʅʀʗ 

(ɿɸʇɸɼʅɸʗ ʉʀɹʀʈʔ) ʅɸ ʆʉʅʆɺɽ ɻɽʆʃʆɻʆ-ʊɽʍʅʀʏɽʉʂʀʍ 

ʀʉʉʃɽɼʆɺɸʅʀʁ ʉʂɺɸɾʀʅ 
 

ʃɸʈʂʀʅ ʅ. ɸ. 

 

ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 
ɻʝʦʣʦʛʠʯʝʩʢʘʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ï ʦʜʥʘ ʠʟ ʚʘʞʥʝʡʰʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʨʦʜ-ʢʦʣʣʝʢʪʦʨʦʚ 

ʥʝʬʪʠ ʠ ʛʘʟʘ. ɽʸ ʠʟʫʯʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠ ʧʦʜʩʯʝʪʝ ʟʘʧʘʩʦʚ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʧʦʩʪʨʦʝʥʠʠ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ [1]. ʅʝʩʤʦʪʨʷ ʥʘ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʝʱʝ ʥʝ 

ʚʳʨʘʙʦʪʘʥʳ ʝʜʠʥʳʝ ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ.  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʦʜʠʥ ʠʟ ʧʦʜʭʦʜʦʚ ʚ ʦʮʝʥʢʝ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʩʪʨʦʝʥʠʷ 

ʧʣʘʩʪʦʚ-ʢʦʣʣʝʢʪʦʨʦʚ ʥʝʬʪʠ ʠ ʛʘʟʘ. ʆʙʲʝʢʪʦʤ ʠʟʫʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʧʣʘʩʪ ɸʉ12
3, ʧʦʜʩʝʯʝʥʥʳʡ ʛʦʨʠ-

ʟʦʥʪʘʣʴʥʦʡ ʩʢʚʘʞʠʥʦʡ 13884 ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʇʨʠʦʙʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ʆʮʝʥʢʘ ʧʨʦʚʦ-

ʜʠʣʘʩʴ ʥʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʛʝʦʣʦʛʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ɻʊʀ). ɺ ʢʘʯʝʩʪʚʝ ʧʨʦʚʝʨʢʠ 

ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʦʢʘʟʘʥʠʷ ʛʘʤʤʘ-ʢʘʨʦʪʘʞʘ (ɻʂ) ʠ ʢʘʞʫʱʝʛʦʩʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ (ʂʉ).  

ɻʊʀ ʧʨʦʚʦʜʷʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʨʦʮʝʩʩʝ ʙʫʨʝʥʠʷ ʩʢʚʘʞʠʥʳ ʠ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦ-

ʣʷʶʪ ʨʝʰʘʪʴ ʤʥʦʞʝʩʪʚʦ ʟʘʜʘʯ ʦʧʝʨʘʪʠʚʥʦ ʙʝʟ ʧʨʦʩʪʦʷ ʙʫʨʦʚʦʡ ʙʨʠʛʘʜʳ. ʊʘʢ ʧʝʨʚʦʦʯʝʨʝʜʥʦʝ ʨʘʩ-

ʯʣʝʥʝʥʠʝ ʨʘʟʨʝʟʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʩʢʦʨʦʩʪʠ ʧʨʦʭʦʜʢʠ ʜʦʣʦʪʘ ʧʦ ʨʘʟʨʝʟʫ. ʊʘʢʞʝ ʚ ɻʊʀ ʚʭʦʜʠʪ ʛʘʟʦ-

ʚʳʡ ʢʘʨʦʪʘʞ, ʢʦʪʦʨʳʡ ʦʩʥʦʚʘʥ ʥʘ ʠʟʫʯʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʠ ʩʦʩʪʘʚʘ ʛʘʟʘ, ʧʦʧʘʚʰʝʛʦ ʚ ʙʫʨʦʚʦʡ ʨʘʩ-

ʪʚʦʨ ʚ ʧʨʦʮʝʩʩʝ ʙʫʨʝʥʠʷ [2]. ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ çʧʨʦʷʚʣʝʥʠʷè 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ʇʨʠ ʠʭ ʥʘʣʠʯʠʠ ʛʝʦʣʦʛ ʧʨʠʥʠʤʘʝʪ ʨʝʰʝʥʠʷ ʦʙ ʦʪʙʦʨʝ ʢʝʨʥʘ ʠʣʠ ʧʨʦʚʝʜʝʥʠʠ ʦʧʨʦ-

ʙʦʚʘʥʠʷ ʠʥʪʝʨʚʘʣʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʠʨʘʪʴ ʧʨʦʤʝʞʫʪʢʠ ʪʨʝʙʫʶʱʠʭ ʦʪ-

ʙʦʨ ʢʝʨʥʘ ʠʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʘʙʦʪ [3]. 

ʇʦ ʢʦʤʧʣʝʢʩʫ ʜʘʥʥʳʭ ɻʊʀ ʠ ʬʠʣʴʪʨʘʮʠʦʥʥʦ-ʝʤʢʦʩʪʥʳʭ ʩʚʦʡʩʪʚ (ʌɽʉ), ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ 

ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʚʠʜʝ ʥʘ ʨʠʩʫʥʢʝ 1, ʚ ʧʣʘʩʪʝ ɸʉ12
3 ʚʳʜʝʣʝʥʦ ʜʚʘ ʧʨʦʥʠʮʘʝʤʳʭ ʧʨʦʧʣʘʩʪʢʘ ʚ 

ʚʝʨʭʥʝʡ ʠ ʥʠʞʥʝʡ ʯʘʩʪʠ ʠʥʪʝʨʚʘʣʘ. ʄʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʠʭ ʩʦʩʪʘʚ ʚʭʦʜʠʪ 

ʧʝʩʯʘʥʠʢ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʣʦʭʦ ʧʨʦʥʠʮʘʝʤʘʷ ʯʘʩʪʴ ʧʣʘʩʪʘ ʩʣʦʞʝʥʘ ʚ ʦʩʥʦʚʥʦʤ ʘʣʝʚʨʦʣʠʪʦʤ. 

ʉʢʦʨʦʩʪʴ ʧʨʦʭʦʜʢʠ ʜʦʣʦʪʘ ʚʳʰʝ ʚ ʧʨʦʥʠʮʘʝʤʳʭ ʯʘʩʪʷʭ ʨʘʟʨʝʟʘ, ʠ ʛʘʟʦʚʳʝ ʘʥʦʤʘʣʠʠ ʚ 2 ʨʘʟʘ 

ʧʨʝʚʳʰʘʶʱʠʝ ʬʦʥʦʚʫʶ ʛʘʟʦʥʘʩʳʱʝʥʥʦʩʪʴ ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʘʣʠʯʠʝ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ [2].   
 

 
ʈʠʩ. 1. ʈʝʟʫʣʴʪʘʪʳ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ ʧʣʘʩʪʘ ɸʉ12

3 (ɻʊʀ, ɻʂ, ʂʉ) 
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ʀʟʦʙʨʘʞʝʥʥʘʷ ʥʘ ʨʠʩ. 2 ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʤʘʪʨʠʮʘ ʧʦʢʘʟʳʚʘʝʪ ʟʘʚʠʩʠʤʦʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʝʞʜʫ ʩʦʙʦʡ. ʇʦʣʫʞʠʨʥʳʤ ʢʝʛʣʝʤ ʚʳʜʝʣʝʥʳ ʢʦʨʨʝʣʷʪʳ ʟʥʘʯʠʤʳʝ ʥʘ ʫʨʦʚʥʝ     

p < 0,01, ʢʫʨʩʠʚʦʤ ï ʥʘ ʫʨʦʚʥʝ p < 0,05. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʟʥʘʯʠʪʝʣʴʥʫʶ 

ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʧʦʨʠʩʪʦʩʪʴʶ, ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ ʠ ʧʝʩʯʘʥʠʢʦʤ; ʩ ʘʣʝʚʨʦʣʠʪʦʤ ʟʘʚʠʩʠʤʦʩʪʴ 

ʦʙʨʘʪʥʘʷ, ʘ ʌɽʉʳ ʠʤʝʶʪ ʤʝʥʝʝ ʟʥʘʯʠʤʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʩʢʦʨʦʩʪʠ ʧʨʦʭʦʜʢʠ. 

 

 
 

ʈʠʩ. 2. ʂʦʨʨʝʣʷʮʠʦʥʥʘʷ ʤʘʪʨʠʮʘ 

 

ʅʘ ʨʠʩ. 3 ʠʟʦʙʨʘʞʝʥʘ ʜʝʥʜʨʦʛʨʘʤʤʘ, ʦʙʲʝʜʠʥʷʶʱʘʷ ʙʣʠʞʘʡʰʠʝ ʩʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ. ɻʦʨʠ-

ʟʦʥʪʘʣʴʥʦʡ ʣʠʥʠʝʡ ʦʪʯʝʨʯʝʥʳ ʟʥʘʯʠʤʳʝ ʩʚʷʟʠ. ʂʦʥʝʯʥʘʷ ʩʚʷʟʴ ʘʣʝʚʨʦʣʠʪʘ ʩʦ ʚʩʝʤʠ ʧʘʨʘʤʝʪ-

ʨʘʤʠ ʧʦʢʘʟʳʚʘʝʪ ʥʘ ʦʙʨʘʪʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ. 

 

 
 

ʈʠʩ. 3. ɼʝʥʜʨʦʛʨʘʤʤʘ 

 

ʀʟʤʝʨʝʥʠʷ ʧʦ ʛʘʟʫ, ʣʠʪʦʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʨʦʜ ʠ ʩʢʦʨʦʩʪʴ ʧʨʦʭʦʜʢʠ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫ-

ʯʠʪʴ ʩʘʤʳʝ ʧʝʨʚʳʝ ʩʚʝʜʝʥʠʷ ʦ ʧʣʘʩʪʦʚʦʤ ʧʦʪʝʥʮʠʘʣʝ. ʂʦʤʧʣʝʢʩ ʦʧʝʨʘʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʪʘʢʞʝ ʥʝ-

ʟʘʤʝʥʠʤ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʮʝʥʥʳʭ ʧʣʘʩʪʦʚʳʭ ʩʚʝʜʝʥʠʡ ʠʟ ʩʢʚʘʞʠʥ, ʚ ʢʦʪʦʨʳʭ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ 

ʫʩʣʦʚʠʷ ʙʫʨʝʥʠʷ ʩʦʟʜʘʶʪ ʧʨʝʧʷʪʩʪʚʠʷ ʜʣʷ ʨʘʙʦʪʳ ʢʘʨʦʪʘʞʥʳʭ ʧʨʠʙʦʨʦʚ, ʩʧʫʩʢʘʝʤʳʭ ʥʘ ʢʘʙʝʣʝ.  

ɺ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʨʦʮʝʩʩʘ ʙʫʨʝʥʠʷ ʜʠʘʛʨʘʤʤʳ ʛʘʟʦʚʦʛʦ ʢʘʨʦʪʘʞʘ ʢʦʨʨʝʣʠʨʫʶʪ ʚ ʨʝʞʠʤʝ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʩ ʢʘʨʦʪʘʞʥʳʤʠ ʜʠʘʛʨʘʤʤʘʤʠ ʩʦʩʝʜʥʠʭ ʩʢʚʘʞʠʥ, ʯʪʦ ʧʦʤʦʛʘʝʪ ʦʪʩʣʝʞʠʚʘʪʴ 

ʧʦʣʦʞʝʥʠʝ ʜʦʣʦʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʦʚ [3]. ʊʘʢ ʢʘʢ ʜʠʘʛʨʘʤʤʘ ʛʘʟʦʚʦʛʦ ʢʘʨʦ-

ʪʘʞʘ ʩʪʨʦʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʙ, ʦʥʘ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠʥ-

ʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʘʚʝ ʧʦʨʦʜ ʠ ʩʦʜʝʨʞʘʥʠʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ɼʘʥʥʳʡ ʧʦʜʭʦʜ, ʧʦʤʠʤʦ ʦʧʝʨʘʪʠʚʥʦ-

ʩʪʠ, ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʚ ʩʣʫʯʘʝ ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʢʘʨʦʪʘʞʥʳʭ 

ʜʠʘʛʨʘʤʤ ʠʣʠ ʦʩʣʦʞʥʝʥʠʡ ʚ ʧʨʦʮʝʩʩʝ ʙʫʨʝʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʘʨʦʪʘʞʘ, ʘ ʪʘʢʞʝ ʜʘʥʥʳʤʠ ʢʝʨʥʘ ʦʧʝʨʘ-

ʪʠʚʥʳʝ ʤʝʪʦʜʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʙʦʣʝʝ ʧʦʣʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʥʝʦʜ-

ʥʦʨʦʜʥʦʩʪʠ ʠ ʜʨʫʛʠʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʣʘʩʪʘ-ʢʦʣʣʝʢʪʦʨʘ. 

 

ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 

1. ʇʫʣʴʢʠʥʘ ʅ.ʕ., ɿʠʤʠʥʘ ʉ.ɺ. ʀʟʫʯʝʥʠʝ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʦʚ. 

ʊʦʤʩʢ: ʊʇʋ, 2012. 79 ʩ. 

2. ʌʘʪʝʝʚ ɺ. ɻʝʦʣʦʛʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʛʘʟʦʚʳʡ ʢʘʨʦʪʘʞ ʥʝʬʪʷʥʳʭ ʠ ʛʘʟʦ-

ʚʳʭ ʩʢʚʘʞʠʥ // ɺʝʩʪʥʠʢ ʠʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ ʂʅʎ ʋʨʆ ʈɸʅ. 2005. ̄  2. ʉ. 19-21. 

3. Chris B, Peter E, and etc.: The Expanding Role of Mud Logging, Oilfield Review Spring 2012, 

ˉ 1, 24 ʨ. 
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ɺʓɼɽʃɽʅʀɽ ʇɸʈɸʉɽʂɺɽʅʎʀʁ ʂɸʂ ʉʇʆʉʆɹ ɼɽʊɸʃʔʅʆɻʆ 

ʈɸʉʏʃɽʅɽʅʀʗ ʆʊʃʆɾɽʅʀʁ, ʅɸ ʇʈʀʄɽʈɽ ɺɸʉʖɻɸʅʉʂʆɻʆ 

ɻʆʈʀɿʆʅʊɸ ʉɸɺʋʁʉʂʆɻʆ ʄɽʉʊʆʈʆɾɼɽʅʀʗ (ʉʋʈɻʋʊʉʂʀʁ ʈɸʁʆʅ) 
 

ʄɸʈʂʀʅ ɺ. ɸ. 

 

ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 
ʇʨʦʙʣʝʤʳ ʨʘʩʯʣʝʥʝʥʠʷ ʠ ʢʦʨʨʝʣʷʮʠʠ ʚʝʨʭʥʝʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɿʘʧʘʜ-

ʥʦʡ ʉʠʙʠʨʠ ʠʟʜʘʚʥʘ ʧʨʠʚʣʝʢʘʣʠ ʛʝʦʣʦʛʦʚ. ʆʩʥʦʚʥʦʡ ʥʝʬʪʝʥʦʩʥʳʡ ʛʦʨʠʟʦʥʪ ʖ1 (ʥʠʞʥʷʷ ʯʘʩʪʴ 

ʚʝʨʭʥʝʡ ʶʨʳ), ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, ʠʤʝʝʪ ʩʣʦʞʥʦʝ 

ʩʪʨʦʝʥʠʝ. ʉʠʣʴʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʵʪʦʛʦ ʛʦʨʠʟʦʥʪʘ ʧʦ ʣʘʪʝʨʘʣʠ ʟʘʯʘʩʪʫʶ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʣʠʯʥʳʤ 

ʩʭʝʤʘʤ ʢʦʨʨʝʣʷʮʠʠ ʦʩʥʦʚʥʳʭ ʨʘʟʨʝʟʦʚ ʵʪʦʡ ʪʦʣʱʠ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢ ʨʘʟʥʦʡ ʠʥʜʝʢʩʘʮʠʠ ʦʜ-

ʥʠʭ ʠ ʪʝʭ ʞʝ ʧʣʘʩʪʦʚ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʘ ʤʝʪʦʜʠʢʘ ʚʳʜʝʣʝʥʠʷ ʧʘʨʘʩʝʢʚʝʥʮʠʡ (parasequence) ʧʦ   

A. A. Krassay3. ʆʩʥʦʚʦʡ ʤʝʪʦʜʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʢʨʠʚʳʭ ʛʘʤʤʘ-ʢʘʨʦʪʘʞʘ ʩ ʮʝʣʴʶ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʨʝʪʨʦʛʨʘʜʘʮʠʦʥʥʦʛʦ (ñʢʦʣʦʢʦʣò), ʘʛʛʨʘʜʘʮʠʦʥʥʦʛʦ (ñʮʠʣʠʥʜʨò) ʠ ʧʨʦʛʨʘʜʘʮʠʦʥ-

ʥʦʛʦ (ñʚʦʨʦʥʢʘò) ʪʨʝʥʜʦʚ (ʨʠʩ. 1). ʊʘʢ, ʛʨʘʥʠʮʘ ʧʘʨʘʩʝʢʚʝʥʮʠʠ ʧʨʦʚʦʜʠʪʩʷ ʚ ʪʦʯʢʝ, ʚ ʢʦʪʦʨʦʡ 

ʧʨʦʠʩʭʦʜʠʪ ʩʤʝʥʘ ʫʚʝʣʠʯʝʥʠʷ ʟʝʨʥʠʩʪʦʩʪʠ ʥʘ ʫʤʝʥʴʰʝʥʠʝ, ʘ ʧʦʚʝʨʭʥʦʩʪʴ ʤʦʨʩʢʦʛʦ ʟʘʪʦʧʣʝʥʠʷ 

(marine flooding surface), ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʪʦʯʢʝ, ʛʜʝ ʥʘ ʩʤʝʥʫ ʫʤʝʥʴʰʝʥʠʷ 

ʟʝʨʥʠʩʪʦʩʪʠ ʧʨʠʭʦʜʠʪ ʝʝ ʫʚʝʣʠʯʝʥʠʝ (ʨʠʩ. 1). 

 

 
ʈʠʩ. 1. ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʪʨʝʥʜʦʚ ʢʨʠʚʦʡ ʛʘʤʤʘ-ʢʘʨʦʪʘʞʘ ʧʦ A.A. Krassay, 1998 [1]  

(ʩ ʠʟʤʝʥʝʥʠʷʤʠ); a ï ʠʥʪʝʨʧʨʝʪʘʮʠʷ (ʪʨʝʥʜʳ), b ï ʧʨʠʤʝʨ 
 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʩʪʨʦʝʥʠʷ ʨʘʩʩʤʦʪʨʝʥʘ ʤʝʪʦʜʦʣʦʛʠʷ ʚʳʜʝʣʝʥʠʷ ʪʨʝʥʜʦʚ 

ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʠʥʪʝʨʚʘʣʫ ʚʘʩʶʛʘʥʩʢʦʡ ʩʚʠʪʳ ʉʘʚʫʡʩʢʦʛʦ ʛʘʟʦʥʝʬʪʷʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʉʫʨʛʫʪʩʢʦʤ ʨʘʡʦʥʝ ʍʄɸʆ-ʖʛʨʳ. ʂʦʨʨʝʣʷʮʠʷ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʝʨʭʥʠʡ ʨʝ-

ʧʝʨ (ʛʝʦʨʛʠʝʚʩʢʘʷ ʩʚʠʪʘ) ʚʳʜʝʨʞʘʥʘ ʧʦ ʣʠʪʦʣʦʛʠʯʝʩʢʦʤʫ ʩʪʨʦʝʥʠʶ ʠ ʟʘʧʠʩʠ ɻʀʉ, ʝʝ ʪʦʣʱʠʥʘ 

                                                           
3 Krassay A.A. Gamma-ray logging and sequence stratigraphy // AGSO Journal of Australian Geology & Geo-

physics. Australia, 1998. P. 285-299. 
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ʩʦʩʪʘʚʣʷʝʪ 5-6 ʤ (ʧʦʜʦʰʚʘ ʩʚʠʪʳ ʧʨʠʥʷʪʘ ʟʘ ʥʫʣʝʚʫʶ ʣʠʥʠʶ). ʅʘ ʪʶʤʝʥʩʢʦʡ ʩʚʠʪʝ ʟʘʣʝʛʘʝʪ 

ʧʝʩʯʘʥʳʡ ʧʣʘʩʪ, ʠʥʜʝʢʩʠʨʫʝʤʳʡ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʢʘʢ ʖ2
0 ï ʧʘʭʦʤʦʚʩʢʘʷ ʧʘʯʢʘ. ʊʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʚʳʜʝʣʷʝʪʩʷ ʩʦʙʩʪʚʝʥʥʦ ʚʘʩʶʛʘʥʩʢʘʷ ʯʘʩʪʴ ʪʦʣʱʠʥʦʡ 78 ʤ (ʨʠʩ. 2). ɺʘʩʶʛʘʥʩʢʘʷ ʩʚʠʪʘ ʜʝ-

ʣʠʪʩʷ ʥʘ ʜʚʝ ʧʦʜʩʚʠʪʳ: ʥʠʞʥʶʶ ï ʦʜʥʦʨʦʜʥʦʛʦ ʩʪʨʦʝʥʠʷ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʪʦʥʢʦʟʝʨʥʠʩʪʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʠ ʚʝʨʭʥʶʶ ï ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʝʩʯʘʥʫʶ (ʨʠʩ. 2). ɺʝʨʭʥʝʚʘʩʶʛʘʥʩʢʠʝ ʧʝʩʯʘʥʳʝ 

ʧʣʘʩʪʳ ʨʘʟʜʝʣʝʥʳ ʠ ʠʥʜʝʢʩʠʨʫʶʪʩʷ ʦʪ ʖ1
1 ʜʦ ʖ1

3. ɻʨʘʥʠʮʘ ʥʠʞʥʝʡ ʠ ʚʝʨʭʥʝʡ ʧʦʜʩʚʠʪ ʪʨʘʜʠ-

ʮʠʦʥʥʦ ʧʨʦʚʦʜʠʪʩʷ ʧʦʜ ʧʣʘʩʪʦʤ ʖ1
3. 

 

 
 

ʈʠʩ. 2. ʈʘʩʯʣʝʥʝʥʠʝ ʚʘʩʶʛʘʥʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ 
 

 

ʆʜʠʥ ʵʪʘʞ ʦʪʣʦʞʝʥʠʡ ʚ ʨʘʡʦʥʘʭ ʪʨʝʭ ʩʢʚʘʞʠʥ ʠʤʝʝʪ ʨʘʟʥʫʶ ʬʘʮʠʘʣʴʥʫʶ ʧʨʠʨʦʜʫ (ʨʠʩ. 

2). ɺ ʨʘʡʦʥʝ ʩʢʚʘʞʠʥʳ 1 ʦʪʣʦʞʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʜʝʣʴʪʦʚʳʤʠ ʬʘʮʠʷʤʠ, ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ 

ʧʨʦʛʨʘʜʘʮʠʦʥʥʦʛʦ ʥʘʧʣʘʩʪʦʚʘʥʠʷ. ɼʘʣʝʝ ʧʨʦʠʩʭʦʜʠʪ ʩʤʝʥʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʦʛʨʘʜʘʮʠʦʥʥʦ-

ʛʦ ʪʨʝʥʜʘ ʠ ʚ ʨʘʡʦʥʝ ʩʢʚʘʞʠʥʳ 2 ʠʜʝʥʪʠʬʠʮʠʨʫʝʪʩʷ ʧʨʦʛʨʘʜʘʮʠʦʥʥʦ-ʘʛʛʨʘʜʘʮʠʦʥʥʘʷ ʧʦʩʣʝʜʦ-

ʚʘʪʝʣʴʥʦʩʪʴ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʩʤʝʥʫ ʜʝʣʴʪʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʥʘ ʪʨʘʥʩʛʨʝʩʩʠʚʥʳʝ (ʧʨʠʣʠʚʥʳʝ). 

ɼʘʣʝʝ ʩʠʪʫʘʮʠʷ ʩʤʝʥʠʣʘʩʴ ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ ʠ ʚ ʨʘʡʦʥʝ ʩʢʚʘʞʠʥʳ 3 ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʤʝ-

ʥʦʡ ʫʞʝ ʧʨʠʣʠʚʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʥʘʩʪʫʧʣʝʥʠʝʤ ʬʨʦʥʪʘ ʜʝʣʴʪʳ. 

ʉʤʝʥʘ ʪʨʘʥʩʛʨʝʩʩʠʚʥʳʭ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʘʛʛʨʘʜʘʮʠʦʥʥʳʭ, ʪʨʝʥʜʦʚ ʥʘ ʨʝʛʨʝʩʩʠʚʥʫʶ 

ʧʨʦʛʨʘʜʘʮʠʦʥʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʩʦʯʣʝʥʝʥʠʝ ʛʨʘʥʠʮ ʧʣʘʩʪʦʚ 

ʖ1
2 ʠ ʖ13 ʬʦʨʤʠʨʫʶʪ ʧʦʚʝʨʭʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʦʙʦʡ ʤʦʨʩʢʦʝ ʜʥʦ ʚ ʤʦʤʝʥʪ ʤʘʢʩʠ-

ʤʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʛʨʝʩʩʠʠ ï ʧʦʚʝʨʭʥʦʩʪʴ ʤʦʨʩʢʦʛʦ ʟʘʪʦʧʣʝʥʠʷ (marine flooding surface). 

ʀʤʝʥʥʦ ʵʪʦʡ ʛʨʘʥʠʮʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʘʩʶʛʘʥʩʢʠʡ ʨʝʛʠʦʥʘʣʴʥʳʡ ʮʠʢʣʠʪ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʫʷ ʤʝʪʦʜʦʣʦʛʠʶ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʢʨʠʚʳʭ ʛʘʤʤʘ-ʢʘʨʦʪʘʞʘ ʧʦ A.A. 

Krassay ʚʳʧʦʣʥʝʥʦ ʜʝʪʘʣʴʥʦʝ ʨʘʩʯʣʝʥʝʥʠʝ ʦʪʣʦʞʝʥʠʡ ʚʘʩʶʛʘʥʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ; ʚʳʷʚʣʝʥʘ ʟʘʢʦ-

ʥʦʤʝʨʥʘʷ ʬʘʮʠʘʣʴʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʥʘ ʙʦʣʴʰʦʤ ʨʘʩʩʪʦʷʥʠʠ; ʚʳʜʝʣʝʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʤʦʨʩʢʦʛʦ 

ʟʘʪʦʧʣʝʥʠʷ, ʥʘʣʠʯʠʝ ʢʦʪʦʨʦʡ ʧʦʜʪʚʝʨʞʜʘʝʪ ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʚʘʩʶʛʘʥʩʢʦʡ ʩʚʠʪʳ ʫʩʣʦʚʠʷ ʬʦʨ-

ʤʠʨʦʚʘʥʠʷ. 
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ʂ ɺʆʇʈʆʉʋ ʆ ʌɸʂʊʆʈɸʍ, ɺʃʀʗʖʑʀʍ ʅɸ ʇʆʈʀʉʊʆʉʊʔ 

ʇɽʉʏɸʅʀʂʆɺ 
 

ʅɽʂʀʇɽʃʆɺ ɼ. ɺ. 
 

ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

ʇʦʨʠʩʪʦʩʪʴ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʢʦʣʣʝʢʪʦʨʩʢʠʭ ʩʚʦʡʩʪʚ ʛʦʨʥʳʭ ʧʦʨʦʜ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʥʘ ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʚʣʠʷʶʪ ʢʘʢ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʝ ʬʘʢʪʦʨʳ (ʩʦʨʪʠʨʦʚʢʘ, ʫʧʘʢʦʚʢʘ 

ʠ ʩʪʝʧʝʥʴ ʩʬʝʨʠʯʥʦʩʪʠ ʟʸʨʝʥ, ʥʘʣʠʯʠʝ ʛʣʠʥʠʩʪʳʭ ʯʘʩʪʠʮ), ʪʘʢ ʠ ʧʦʩʪʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʝʩʷ ʫʧʣʦʪʥʝʥʠʝʤ, ʘʫʪʠʛʝʥʥʳʤ ʤʠʥʝʨʘʣʦʦʙʨʘʟʦʚʘʥʠʝʤ ʠ 

ʨʘʩʪʚʦʨʝʥʠʝʤ ʢʦʤʧʦʥʝʥʪʦʚ. 

ʅʘʤʠ  ʧʨʦʚʝʜʝʥʳ  ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʝʩʯʘʥʠʢʦʚ ʠʟ ʨʘʟʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʦʙʲʝʢʪʦʚ: ʩʳʣʚʠʮʢʦʡ ʩʝʨʠʠ ʚʝʥʜʘ ʟʘʧʘʜʥʦʛʦ ʩʢʣʦʥʘ ʉʨʝʜʥʝʛʦ ʋʨʘʣʘ, ʢʦʜʠʥʩʢʦʡ ʩʚʠʪʳ ʜʝʚʦʥʘ 

ʚʦʩʪʦʯʥʦʛʦ ʩʢʣʦʥʘ ʉʨʝʜʥʝʛʦ ʋʨʘʣʘ, ʘ ʪʘʢʞʝ ʚʘʥʘʚʘʨʩʢʦʡ ʩʚʠʪʳ ʚʝʥʜʘ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʠʟ 

ʥʝʬʪʝʛʘʟʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ɹʘʡʢʠʪʩʢʦʡ ʘʥʪʝʢʣʠʟʳ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʚʩʝ ʠʟʫʯʝʥʥʳʝ ʦʙʨʘʟʮʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʫʣʝʚʦʡ ʧʦʨʠʩʪʦʩʪʴʶ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʜʝʪʘʣʴʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʦʮʝʩʩʳ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʣʠ ʢ ʪʘʢʦʤʫ ʨʝʟʫʣʴʪʘʪʫ, ʦʪ ʦʙʲʝʢʪʘ ʢ 

ʦʙʲʝʢʪʫ ʨʘʟʣʠʯʘʣʠʩʴ. ʈʘʩʩʤʦʪʨʠʤ ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʚ ʦʪʜʝʣʴʥʦʩʪʠ. 

 

  
ʈʠʩ. 1. ɸʣʝʚʨʦʣʠʪʦʚʳʝ ʦʙʣʦʤʢʠ ʚ ʧʝʩʯʘʥʠʢʝ 

ʩʳʣʚʠʮʢʦʡ ʩʝʨʠʠ 

ʈʠʩ. 2. ʍʣʦʨʠʪʦʚʳʡ ʮʝʤʝʥʪ ʚ ʧʝʩʯʘʥʠʢʝ ʢʦ-

ʜʠʥʩʢʦʡ ʩʚʠʪʳ 

  
ʈʠʩ. 3. ʂʘʨʙʦʥʘʪʥʳʡ ʧʦʡʢʠʣʠʪʦʚʳʡ ʮʝʤʝʥʪ 

ʧʝʩʯʘʥʠʢʘ ʚʘʥʘʚʘʨʩʢʦʡ ʩʚʠʪʳ 
ʈʠʩ. 4. ʉʫʣʴʬʘʪʥʳʡ ʧʦʡʢʠʣʠʪʦʚʳʡ ʮʝʤʝʥʪ 

ʧʝʩʯʘʥʠʢʘ ʚʘʥʘʚʘʨʩʢʦʡ ʩʚʠʪʳ 
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ʇʝʩʯʘʥʠʢʠ ʩʳʣʚʠʮʢʦʡ ʩʝʨʠʠ ʤʝʣʢʦ- ʠ ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʝ, ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ɺ. ɼ. 

ʐʫʪʦʚʘ ʩ ʠʟʤʝʥʝʥʠʷʤʠ [5] ʦʪʥʦʩʷʪʩʷ ʢ ʢʚʘʨʮʝʚʳʤ ʛʨʘʫʚʘʢʢʘʤ. ʆʥʠ ʚ ʮʝʣʦʤ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʚʳʩʦʢʦʡ ʩʛʨʫʞʝʥʥʦʩʪʴʶ ʠ ʧʣʦʭʦʡ ʩʦʨʪʠʨʦʚʢʦʡ ʦʙʣʦʤʢʦʚ. ʇʨʠ ʵʪʦʤ ʦʙʣʦʤʢʠ ʧʦʨʦʜ ʚ ʦʩʥʦʚʥʦʤ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʣʠʥʠʩʪʳʤʠ ʘʣʝʚʨʦʣʠʪʘʤʠ (ʨʠʩ. 1), ʛʣʠʥʠʩʪʳʡ ʤʘʪʝʨʠʘʣ ʚ ʢʦʪʦʨʳʭ ʚʠʟʫʘʣʴʥʦ ʚʦ 

ʤʥʦʛʦʤ ʩʭʦʜʝʥ ʩ ʮʝʤʝʥʪʦʤ ʧʝʩʯʘʥʠʢʘ, ʯʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʝʜʠʥʦʡ ʜʣʷ ʥʠʭ 

ʦʙʩʪʘʥʦʚʢʝ ʩʝʜʠʤʝʥʪʘʮʠʠ. ʊʘʢʦʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʦʙʣʦʤʢʠ ʧʦʨʦʜ, 

ʩʦʜʝʨʞʘʱʠʭ ʛʣʠʥʠʩʪʳʡ ʤʘʪʝʨʠʘʣ, ʯʘʩʪʦ ʜʝʬʦʨʤʠʨʦʚʘʥʳ. ʕʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʭ ʦʪʥʦʩʠʪʝʣʴʥʫʶ 

ʧʣʘʩʪʠʯʥʦʩʪʴ ʚʦ ʚʨʝʤʷ ʧʦʩʪʩʝʜʠʤʝʥʪʘʮʠʦʥʥʦʛʦ ʫʧʣʦʪʥʝʥʠʷ. ʋʢʘʟʘʥʥʦʝ ʩʚʦʡʩʪʚʦ, ʥʝʩʦʤʥʝʥʥʦ, 

ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʘʣʦʩʴ ʥʘ ʧʦʨʠʩʪʦʩʪʠ ʧʦʨʦʜ. 

ʇʝʩʯʘʥʠʢʠ ʢʦʜʠʥʩʢʦʡ ʩʚʠʪʳ ʠʤʝʶʪ ʩʨʝʜʥʝ- ʠ ʤʝʣʢʦʟʝʨʥʠʩʪʫʶ ʩʪʨʫʢʪʫʨʫ ʠ ʷʚʣʷʶʪʩʷ 

ʧʦʣʝʚʦʰʧʘʪʦʚʳʤʠ ʛʨʘʫʚʘʢʢʘʤʠ. ʉʦʨʪʠʨʦʚʢʘ ʟʸʨʝʥ ʚ ʥʠʭ ʩʨʝʜʥʷʷ, ʦʙʣʦʤʦʯʥʳʡ ʤʘʪʝʨʠʘʣ ʧʣʦʭʦ 

ʦʢʘʪʘʥ. ʆʙʣʦʤʢʠ ʧʦʨʦʜ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʚʫʣʢʘʥʠʪʘʤʠ ʩʨʝʜʥʝʛʦ ʠ ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ. 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʫʢʘʟʘʥʥʳʝ ʧʝʩʯʘʥʠʢʠ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ ʜʝʣʴʪʦʚʦʡ ʩʠʩʪʝʤʳ ʥʘ 

ɺʦʩʪʦʯʥʦ-ʋʨʘʣʴʩʢʦʤ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʝ [2]. ɼʨʝʚʥʠʝ ʜʝʣʴʪʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʩʯʠʪʘʶʪʩʷ ʦʜʥʠʤʠ 

ʠʟ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘ ʥʝʬʪʴ ʠ ʛʘʟ, ʚ ʦʩʥʦʚʥʦʤ ʙʣʘʛʦʜʘʨʷ ʠʭ ʭʦʨʦʰʠʤ ʢʦʣʣʝʢʪʦʨʩʢʠʤ 

ʩʚʦʡʩʪʚʘʤ [3]. ʆʜʥʘʢʦ ʥʘ ʧʦʨʠʩʪʦʩʪʴ ʠʟʫʯʝʥʥʳʭ ʧʦʨʦʜ ʟʘʤʝʪʥʦ ʧʦʚʣʠʷʣʠ ʢʘʪʘʛʝʥʝʪʠʯʝʩʢʠʝ 

ʧʨʦʮʝʩʩʳ, (ʭʣʦʨʠʪʠʟʘʮʠʷ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʩʪʝʢʣʘ, ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʛʣʠʥʠʩʪʳʭ ʤʠʥʝʨʘʣʦʚ ʠ 

ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʧʦʨʦʚʦʛʦ ʭʣʦʨʠʪʦʚʦʛʦ ʮʝʤʝʥʪʘ, ʨʠʩ. 2) ʩʚʝʜʷ ʝʸ ʜʦ ʤʠʥʠʤʫʤʘ. ɽʱʝ ʦʜʥʦʡ 

ʧʨʠʯʠʥʦʡ ʥʠʟʢʦʡ ʧʦʨʠʩʪʦʩʪʠ ʧʝʩʯʘʥʠʢʦʚ ʢʦʜʠʥʩʢʦʡ ʩʚʠʪʳ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ ʩʛʨʫʞʝʥʥʦʩʪʴ ʟʝ-

ʨʝʥ. 
ʇʝʩʯʘʥʠʢʠ ʚʘʥʘʚʘʨʩʢʦʡ ʩʚʠʪʳ ʷʚʣʷʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʤʦʥʦʤʠʢʪʦʚʳʤʠ ʢʚʘʨʮʝʚʳ-

ʤʠ. ʆʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʤʝʣʢʦʟʝʨʥʠʩʪʦʡ ʩʪʨʫʢʪʫʨʦʡ. ʈʘʟʤʝʨ ʩʣʘʛʘʶʱʠʭ ʠʭ ʟʝʨʝʥ ʟʥʘʯʠʪʝʣʴʥʦ 

ʚʘʨʴʠʨʫʝʪ, ʯʘʩʪʦ ʙʦʣʝʝ ʤʝʣʢʠʝ ʯʘʩʪʠʮʳ ʟʘʥʠʤʘʶʪ ʧʦʨʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʦʙʨʘʟʦʚʘʥʥʦʝ ʙʦʣʝʝ 

ʢʨʫʧʥʳʤʠ, ʪʝʤ ʩʘʤʳʤ ʫʤʝʥʴʰʘʶʪ ʚʝʣʠʯʠʥʫ ʧʦʨʠʩʪʦʩʪʠ. ʇʣʦʭʘʷ ʦʢʘʪʘʥʥʦʩʪʴ ʦʙʣʦʤʢʦʚ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʧʦʨʠʩʪʦʩʪʴ ʧʝʩʯʘʥʠʢʦʚ ʜʦʣʞʥʘ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʡ [4], ʥʦ ʵʪʦ 

ʫʩʣʦʚʠʝ ʨʘʙʦʪʘʝʪ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʟʝʨʥʘ ʦʜʠʥʘʢʦʚʦʡ ʨʘʟʤʝʨʥʦʩʪʠ. ɺʘʥʘʚʘʨʩʢʘʷ ʩʚʠʪʘ ʷʚʣʷʝʪ-

ʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ ʦʙʲʝʢʪʦʚ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ [1]. ʆʜʥʘʢʦ ʥʝ ʚʩʝ  ʝʸ 

ʫʨʦʚʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ ʧʦʨʠʩʪʦʩʪʴʶ ʠ ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ. ʉʫʱʝʩʪʚʝʥʥʦʤʫ ʩʥʠʞʝʥʠʶ 

ʫʢʘʟʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚʦ ʤʥʦʛʦʤ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʟʜʥʠʡ ʧʦʡʢʠʣʠʪʦʚʳʡ (ʨʘʟʤʝʨ ʢʨʠʩʪʘʣʣʦʚ ʜʦ 2 

ʤʤ) ʢʘʨʙʦʥʘʪʥʳʡ ʠ ʩʫʣʴʬʘʪʥʳʡ ʮʝʤʝʥʪ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʡ ʚ ʧʝʩʯʘʥʠʢʘʭ (ʨʠʩ. 3, 4). 

ʇʨʠʚʝʜʝʥʥʳʝ ʧʨʠʤʝʨʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ, ʜʘʞʝ ʝʩʣʠ ʥʘ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʦʤ ʵʪʘʧʝ 

ʧʦʨʠʩʪʦʩʪʴ ʧʝʩʯʘʥʳʭ ʦʪʣʦʞʝʥʠʡ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘ, ʚʝʣʠʢʘ ʚʝʨʦʷʪʥʦʩʪʴ, ʯʪʦ ʦʥʘ ʙʫʜʝʪ 

ʩʥʠʞʝʥʘ ʚ ʧʨʦʮʝʩʩʝ ʣʠʪʦʛʝʥʝʟʘ. ɽʩʣʠ ʚ ʚʝʥʜʩʢʠʭ ʧʝʩʯʘʥʠʢʘʭ ʋʨʘʣʘ ʩʦʜʝʨʞʘʥʠʝ ʧʦʨ ʠʟʥʘʯʘʣʴʥʦ 

ʙʳʣʦ ʥʝ ʦʯʝʥʴ ʚʳʩʦʢʠʤ (ʚ ʩʚʷʟʠ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ ʩʧʝʮʠʬʠʢʦʡ 

ʦʙʩʪʘʥʦʚʢʠ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ), ʪʦ ʚ ʦʪʣʦʞʝʥʠʷʭ ʜʝʚʦʥʘ ʋʨʘʣʘ ʠ ʚʝʥʜʘ ʉʠʙʠʨʠ  ʩʦʢʨʘʱʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ ʧʦʨ ʧʨʦʠʟʦʰʣʦ ʚ ʦʩʥʦʚʥʦʤ  ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʫʪʠʛʝʥʥʦʛʦ ʤʠʥʝʨʘʣʦʦʙʨʘʟʦʚʘʥʠʷ.  ʕʪʦ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʦʮʝʩʩʳ, ʚʝʜʫʱʠʝ ʢ ʩʥʠʞʝʥʠʶ ʧʦʨʠʩʪʦʩʪʠ, ʚʝʩʴʤʘ ʨʘʟʥʦʦʙʨʘʟʥʳ, ʤʦʛʫʪ 

ʩʦʯʝʪʘʪʴʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠ ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʦʪʣʦʞʝʥʠʷ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʠʭ ʛʝʦʣʦʛʠʯʝʩʢʦʡ 

ʠʩʪʦʨʠʠ. 

 

 

ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 

1. ʃʝʙʝʜʝʚ ʄ.ɺ., ʄʦʠʩʝʝʚ ʉ.ɸ. ʈʝʟʫʣʴʪʘʪʳ ʜʝʪʘʣʴʥʦʡ ʢʦʨʨʝʣʷʮʠʠ ʪʝʨʨʠʛʝʥʥʳʭ ʦʪʣʦʞʝ-

ʥʠʡ ʚʝʥʜʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʘ ʅʝʧʩʢʦ-ɹʦʪʫʦʙʠʥʩʢʦʡ ʘʥʪʝʢʣʠʟʳ // ɻʝʦʣʦʛʠʷ, ʛʝʦʬʠʟʠʢʘ ʠ ʨʘʟʨʘʙʦʪʢʘ 

ʥʝʬʪʷʥʳʭ ʠ ʛʘʟʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, 2012. ˉ 8. ʉ. 4-13. 

2. ʄʝʣʴʥʠʯʫʢ ʆ.ʖ. ʇʦʟʜʥʝʜʝʚʦʥʩʢʘʷ ʜʝʣʴʪʦʚʘʷ ʩʠʩʪʝʤʘ ʥʘ ʚʦʩʪʦʢʝ ʉʨʝʜʥʝʛʦ ʋʨʘʣʘ // 

ɺʝʩʪʥʠʢ ʇʝʨʤʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ɻʝʦʣʦʛʠʷ. 2018. ʊ. 17. ˉ 1. ʉ. 18ï32. 

3. ʄʘʨʢʦʚʩʢʠʡ ʅ.ʀ. ʇʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʧʦʠʩʢʦʚ ʥʝʬʪʠ ʠ ʛʘʟʘ. M.: ʅʝʜʨʘ, 

1973. 304 ʩ. 

4. ʊʫʛʘʨʦʚʘ ʄ.ɸ. ʇʦʨʦʜʳ-ʢʦʣʣʝʢʪʦʨʳ: ʩʚʦʡʩʪʚʘ, ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ, ʢʣʘʩʩʠ-

ʬʠʢʘʮʠʠ: ʫʯʝʙʥʦ-ʤʝʪʦʜ. ʧʦʩʦʙʠʝ. ʉʇʙ., 2004. 36 ʩ. 

5. ʐʚʘʥʦʚ ɺ.ʅ., ʌʨʦʣʦʚ ɺ.ʊ., ʉʝʨʛʝʝʚʘ ʕ.ʀ. ʉʠʩʪʝʤʘʪʠʢʘ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʦʩʘʜʦʯʥʳʭ 

ʧʦʨʦʜ ʠ ʠʭ ʘʥʘʣʦʛʦʚ. ʉʇʙ.: ʅʝʜʨʘ, 1998. 352 ʩ. 

 
  



89 

 

ʋɼʂ 519.676:553.98 
 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʊɽʆʈʀʀ ʇɽʈʂʆʃʗʎʀʀ  

ʇʈʀ ʄʆɼɽʃʀʈʆɺɸʅʀʀ ʅɽʌʊɽɻɸɿʆʅʆʉʅʓʍ ʆʊʃʆɾɽʅʀʁ 
 

ʏɽʂʋʐʀʅɸ ʖ. ɺ. 

 

ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

 

ʅʝʬʪʷʥʳʝ ʠ ʛʘʟʦʚʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʦ ʩʚʦʝʤʫ ʩʪʨʦʝʥʠʶ ʷʚʣʷʶʪʩʷ ʩʣʦʞʥʳʤ ʢʦʤʧʣʝʢ-

ʩʦʤ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʧʦ ʨʘʟʨʝʟʫ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʢʘʟʳʚʘʝʪ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʦʠʩʢ, ʨʘʟʚʝʜʢʫ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠ ʠʟʚʣʝʯʝʥʠʝ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ʇʦʠʩʢʦ-

ʚʳʝ ʠ ʨʘʟʚʝʜʦʯʥʳʝ ʨʘʙʦʪʳ ʪʨʝʙʫʶʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʠʥʚʝʩʪʠʮʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʦʚʝʜʝʥʠʝʤ ʛʝʦ-

ʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʣʷ ʩʦʢʨʘʱʝʥʠʷ ʟʘʪʨʘʪ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʣʴʪʝʨʥʘʪʠʚ-

ʥʳʝ ʤʝʪʦʜʳ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ.  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʣʦʞʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʜʭʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʪʝʦʨʠʠ ʧʝʨʢʦʣʷʮʠʠ, 

ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʜʟʝʤʥʳʭ ʨʝʟʝʨʚʫʘʨʦʚ ʠ ʙʳʩʪʨʦʡ ʦʮʝʥʢʠ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʧʣʘʩʪʘ.  

ʇʝʨʢʦʣʷʮʠʷ (ʧʨʦʩʘʯʠʚʘʥʠʝ) ï ʵʪʦ ʢʦʥʮʝʧʮʠʷ, ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʘʷ ʚʦ ʤʥʦʛʠʭ ʦʙʣʘʩʪʷʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʪʥʦʩʠʪʩʷ ʢ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʚʝʱʝʩʪʚ ʯʝʨʝʟ ʧʦʨʠʩʪʳʝ ʩʨʝʜʳ (ʥʘʧʨʠʤʝʨ, ʦʙʨʘʟʦ-

ʚʘʥʠʝ ʟʘʣʝʞʝʡ ʫʛʣʝʚʦʜʦʨʦʜʦʚ). ɼʘʥʥʘʷ ʪʝʦʨʠʷ ʩʚʷʟʳʚʘʝʪ ʧʨʦʚʦʜʠʤʦʩʪʴ c ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʵʣʝ-

ʤʝʥʪʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʇʨʦʩʪʝʡʰʘʷ ʧʝʨʢʦʣʷʮʠʦʥʥʘʷ ʤʦ-

ʜʝʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʝʰʝʪʢʫ ʩ ʥʝʦʛʨʘʥʠʯʝʥʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʢʚʘʜʨʘʪʦʚ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʚʦʜʷʱʠʤʠ ʠ ʥʝʧʨʦʚʦʜʷʱʠʤʠ. ʇʨʦʩʘʯʠʚʘʥʠʝ ʧʨʦʠʟʦʡʜʝʪ ʚ ʪʦʪ ʤʦʤʝʥʪ, 

ʢʦʛʜʘ ʧʦʷʚʠʪʩʷ ʭʦʪʷ ʙʳ ʦʜʠʥ ʥʝʧʨʝʨʳʚʥʳʡ ʧʫʪʴ ʯʝʨʝʟ ʩʦʩʝʜʥʠʝ ʧʨʦʚʦʜʷʱʠʝ ʷʯʝʡʢʠ, ʩʦʧʨʠʢʘ-

ʩʘʶʱʠʝʩʷ ʨʝʙʨʘʤʠ, ʦʪ ʦʜʥʦʛʦ ʜʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʛʦ ʢʨʘʷ. ʉʦʚʦʢʫʧʥʦʩʪʴ ʧʨʦʚʦʜʷʱʠʭ ʵʣʝʤʝʥ-

ʪʦʚ ʥʘʟʳʚʘʝʪʩʷ ʧʝʨʢʦʣʷʮʠʦʥʥʳʤ ʢʣʘʩʪʝʨʦʤ (ʨʠʩ. 1).  

 

  
  

ɺ ʩʪʘʪʴʝ [4] ʦʧʠʩʘʥʳ ʧʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʦʨʠʠ ʧʝʨʢʦʣʷʮʠʠ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʧʦʪʦʢʦʚ ʬʣʶʠʜʘ. ɻʝʦʣʦʛʠʯʝʩʢʠʝ ʬʦʨʤʘʮʠʠ ʩʦʩʪʦʷʪ ʠʟ ʩʤʝʩʠ ʧʝʩʯʘʥʠʢʦʚ ʩ ʚʳʩʦʢʦʡ ʛʠʜʨʘʚʣʠʯʝ-

ʩʢʦʡ ʧʨʦʚʦʜʠʤʦʩʪʴʶ (ʪʦ ʝʩʪʴ ʝʜʠʥʠʮʳ ʨʘʩʭʦʜʘ) ʠ ʧʦʨʦʜ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ 

(ʥʘʧʨʠʤʝʨ, ʘʣʝʚʨʦʣʠʪʳ, ʘʨʛʠʣʣʠʪʳ ʠ ʩʣʘʥʮʳ). ʇʝʩʯʘʥʠʢʠ ʩ ʚʳʩʦʢʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ ʠ ʧʦʨʠ-

ʩʪʦʩʪʴʶ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʪʝʣʘʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ ʞʠʜʢʦʩʪʴ ʚ ʧʨʝʜʝʣʘʭ ʠʭ ʧʦʨʳ.  

ʄʥʦʛʠʝ ʫʛʣʝʚʦʜʦʨʦʜʥʳʝ ʨʝʟʝʨʚʫʘʨʳ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʨʘʟʜʨʦʙʣʝʥʳ. ʇʦʜ ʨʘʟʣʦʤʘ-

ʤʠ ʧʦʥʠʤʘʶʪʩʷ ʣʶʙʳʝ ʨʘʟʨʳʚʳ ʚ ʤʘʩʩʝ ʛʦʨʥʦʡ ʧʦʨʦʜʳ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʦʚʘʣʠʩʴ ʢʘʢ ʨʝʘʢʮʠʷ ʥʘ 

ʩʪʨʝʩʩ. ʇʨʦʚʦʜʷʱʠʝ ʪʨʝʱʠʥʳ ʦʙʨʘʟʫʶʪ ʩʝʪʴ. ʍʘʨʘʢʪʝʨ ʧʦʪʦʢʘ ʞʠʜʢʦʩʪʠ ʚ ʪʨʝʱʠʥʦʚʘʪʳʭ ʨʝ-

ʟʝʨʚʫʘʨʘʭ ʩ ʥʠʟʢʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ ʤʘʪʨʠʮʳ ʩʠʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝ-

ʣʝʥʠʷ ʪʨʝʱʠʥ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʦʥʠ ʷʚʣʷʶʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤʠ ʧʫʪʷʤʠ ʜʣʷ ʧʦʪʦʢʘ.  

ʈʠʩ. 1. ʇʨʦʩʪʝʡʰʘʷ ʧʝʨʢʦʣʷʮʠʦʥʥʘʷ ʤʦʜʝʣʴ [4]: ʮʚʝ-

ʪʘʤʠ ʦʙʦʟʥʘʯʝʥʳ ʧʝʨʢʦʣʷʮʠʦʥʥʳʝ ʢʣʘʩʪʝʨʳ, ʚ ʯʘʩʪ-

ʥʦʩʪʠ ʩʠʥʠʤ ï ʢʣʘʩʪʝʨ, ʧʦ ʢʦʪʦʨʦʤʫ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦ-

ʪʝʢʘʥʠʝ; ʢʨʘʩʥʘʷ ʩʪʨʝʣʢʘ ï ʦʜʠʥ ʠʟ ʧʫʪʝʡ ʧʨʦʩʘʯʠʚʘ-

ʥʠʷ 
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ʊʘʢʞʝ ʧʝʨʢʦʣʷʮʠʦʥʥʳʡ ʧʦʜʭʦʜ ʧʨʠʤʝʥʷʣʩʷ ʜʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʦʜʦʚʳʭ ʰʪʦ-

ʢʚʝʨʢʦʚ ʚ ʍʠʙʠʥʩʢʦʤ ʱʝʣʦʯʥʦʤ ʤʘʩʩʠʚʝ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʥʘʯʘʣʦʤ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩ-

ʩʦʚ ʚ ʙʦʨʪʘʭ ʢʘʨʴʝʨʦʚ ʎʝʥʪʨʘʣʴʥʦʛʦ ʠ ɺʦʩʪʦʯʥʦʛʦ ʨʫʜʥʠʢʦʚ ʧʨʦʷʚʣʷʶʪʩʷ ʟʦʥʳ ʠʥʪʝʥʩʠʚʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʨʘʩʪʚʦʨʠʤʳʭ ʢʘʨʙʦʥʘʪʦʚ ʥʘʪʨʠʷ (ʟʦʥʳ ʩʦʜʦʚʦʛʦ ʤʠʥʝʨʘʣʦʦʙʨʘʟʦʚʘʥʠʷ). ʇʦ ʩʚʦʝʡ 

ʛʝʦʤʝʪʨʠʠ ʩʦʜʦʚʳʝ ʰʪʦʢʚʝʨʢʠ ʙʦʣʝʝ ʚʩʝʛʦ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʝʨʢʦʣʷʮʠʦʥʥʳʤ ʢʣʘʩʪʝʨʘʤ, ʚʦʟʥʠ-

ʢʘʶʱʠʤ ʧʨʠ ʩʣʫʯʘʡʥʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʞʠʜʢʦʩʪʠ ʩʢʚʦʟʴ ʧʦʨʠʩʪʫʶ ʩʨʝʜʫ. ʊʘʢʦʡ ʩʨʝʜʦʡ, ʚ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʷʚʣʷʶʪʩʷ ʧʦʨʦʜʳ ʨʷʜʘ ʤʝʣʴʪʝʡʛʠʪ-ʫʨʪʠʪ ʠ ʨʠʩʯʦʨʨʠʪʳ. ʇʝʨʢʦʣʷʮʠʦʥʥʘʷ ʤʦ-

ʜʝʣʴ ʪʝʢʪʦʥʦʩʬʝʨʳ ʦʪʢʨʳʚʘʝʪ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʜʣʷ ʤʝʪʘʣʣʦʛʝʥʠʯʝʩʢʠʭ 

ʧʦʩʪʨʦʝʥʠʡ, ʠ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʛʥʦʟʘ [1]. 

ɺʘʣʠʜʘʮʠʝʡ ʠʩʧʦʣʴʟʫʝʤʦʡ ʪʝʦʨʠʠ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʦʜʠʥ ʠʟ ʧʘʨʘʤʝʪʨʦʚ ʚʳʜʝʣʝʥʠʷ ʛʠʜʨʘ-

ʚʠʣʠʯʝʩʢʠʭ ʝʜʠʥʠʮ ʧʦʪʦʢʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʝʜʠʥʳʤ ʭʘʨʘʢʪʝʨʦʤ ʪʝʯʝʥʠʷ ʬʣʶʠʜʘ. ʊʘʢʦʚʳʤ 

ʚ ʧʨʘʢʪʠʢʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʠʥʜʠʢʘʪʦʨ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʝʜʠʥʠʮʳ FZI (Flow Zone 

Indicator). ɺ ʨʘʩʯʝʪ ʧʘʨʘʤʝʪʨʘ ʚʭʦʜʷʪ ʦʩʥʦʚʥʳʝ ʧʝʪʨʦʬʠʟʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ï ʧʦʨʠʩʪʦʩʪʴ 

ʠ ʧʨʦʥʠʮʘʝʤʦʩʪʴ. ɽʩʣʠ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ FZI ʨʘʟʥʳʭ ʪʠʧʦʚ ʢʦʣʣʝʢʪʦʨʦʚ ʫ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ 

ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʦʚ ʜʦʩʪʘʪʦʯʥʦ ʙʣʠʟʢʠ, ʪʦ ʠʭ ʤʦʞʥʦ ʦʙʲʝʜʠʥʠʪʴ ʚ ʦʙʱʫʶ ʩʠʩʪʝʤʫ (ʨʠʩ. 2). 

ɼʣʷ ʢʘʞʜʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʫʚʷʟʳʚʘʝʪʩʷ ʪʠʧ ʩ ʚʳʜʝʣʝʥʥʳʤʠ ʬʘʮʠʷʤʠ, ʧʦʩʣʝ ʯʝʛʦ ʬʦʨʤʠʨʫʝʪ-

ʩʷ ʝʜʠʥʘʷ ʩʠʩʪʝʤʘ ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʪʠʧʦʚ ʧʦʨʦʜ ʜʣʷ ʧʨʦʚʝʨʷʝʤʦʡ ʟʦʥʳ ʥʝʬʪʝʛʘʟʦʥʘʢʦʧʣʝʥʠʷ. 

ɺʳʜʝʣʝʥʠʝ FZI ï ʵʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʩʨʝʜʩʪʚʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʚ 

ʧʨʦʜʫʢʪʠʚʥʳʭ ʠʥʪʝʨʚʘʣʘʭ.  [2] ɽʩʣʠ ʩʧʨʦʝʮʠʨʦʚʘʪʴ ʪʝʦʨʠʶ ʧʝʨʢʦʣʷʮʠʠ ʥʘ ʜʘʥʥʳʡ ʤʝʪʦʜ, ʪʦ 

ʠʥʜʠʢʘʪʦʨ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʝʜʠʥʠʮʳ ï ʵʪʦ ʠ ʝʩʪʴ ʧʦʪʦʢ, ʢʦʪʦʨʳʡ ʧʨʦʪʝʢʘʝʪ ʧʦ ʧʝʨʢʦʣʷʮʠʦʥʥʦ-

ʤʫ ʢʣʘʩʪʝʨʫ.  

 ʇʦʜʚʦʜʷ ʠʪʦʛ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʪʝʦʨʠʠ ʧʝʨʢʦʣʷʮʠʠ, 

ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʠ ʩʨʘʚʥʠʤʦ ʜʝʰʝʚʦ ʦʮʝʥʠʪʴ ʩʚʦʡʩʪʚʘ ʟʘʣʝʞʝʡ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ɺ ʨʘʙʦʪʝ ʧʨʠ-

ʚʦʜʠʣʠʩʴ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ, ʘ ʪʘʢʞʝ ʢʦʥʢʨʝʪʥʳʡ ʤʝʪʦʜ, ʥʘ ʢʦʪʦ-

ʨʦʤ ʩʪʨʦʠʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʪʠʧʦʚ ʢʦʣʣʝʢʪʦʨʦʚ. ɺʩʝ ʵʪʦ ʜʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʧʠʩʳʚʘʝʤʳʡ ʤʝʪʦʜ 

ʧʨʠʤʝʥʠʤ ʜʣʷ ʧʦʠʩʢʘ ʠ ʨʘʟʚʝʜʢʠ ʥʝʬʪʠ ʠ ʛʘʟʘ ʚ ʯʘʩʪʥʦʩʪʠ.  
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ʈʠʩ. 2. ɻʣʦʙʘʣʴʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ 

ʢʦʣʣʝʢʪʦʨʦʚ ʥʘ ʦʩʥʦʚʝ ʚʳʜʝʣʝʥʠʷ ʛʠʜ-

ʨʘʚʣʠʯʝʩʢʠʭ ʝʜʠʥʠʮ ʧʦʪʦʢʘ (HU) ʧʦ 

ʜʘʥʥʳʤ ʛʨʫʧʧʠʨʦʚʢʠ ʠʥʜʠʢʘʪʦʨʦʚ 

ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʝʜʠʥʠʮʳ (FZI) ([4]: 

ʧʝʨʝʚʝʜʝʥʦ ʧʦ [3]) 
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ɹʆʂʆɺʆɻʆ ʉʊɺʆʃɸ 
 

ʐʃʗʇʅʀʂʆɺɸ ʃ. ɸ. 

 

ʋʨʘʣʴʩʢʘʷ ʛʝʦʣʦʛʦʩʲʝʤʦʯʥʘʷ ʵʢʩʧʝʜʠʮʠʷ 

 
ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ï ʙʦʢʦʚʳʝ ʩʪʚʦʣʳ ʩʢʚʘʞʠʥ ʥʘ ʜʦʙʳʚʘʶʱʝʤ ʬʦʥʜʝ 

N ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʮʝʣʴʶ ʟʘʙʫʨʠʚʘʥʠʷ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʧʝʨʝʥʦʩ ʦʪʙʦʨʦʚ ʚ ʟʦʥʫʥʝʚʳʨʘʙʦʪʘʥ-

ʥʳʭ ʟʘʧʘʩʦʚ ʥʝʬʪʠ ʠʣʠ ʩʣʘʙʦ ʜʨʝʥʠʨʫʝʤʳʭ ʫʯʘʩʪʢʦʚ ʟʘʣʝʞʝʡ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʘ 

ʟʘʚʝʨʰʘʶʱʝʡ ʩʪʘʜʠʠ. 

ʅʝʬʪʝʛʘʟʦʥʦʩʪʴ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩʚʷʟʘʥʘ ʩ ʦʪʣʦʞʝʥʠʷʤʠ ʥʠʞʥʝʛʦ ʤʝʣʘ ʠ ʩʨʝʜʥʝʡ ʶʨʳ. 

ʆʩʥʦʚʥʳʤ ʦʙʲʝʢʪʦʤ ʨʘʟʨʘʙʦʪʢʠ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʧʦʩʪʨʦʝʥʥʳʡ ʥʝʬʪʝʛʘʟʦʢʦʥʜʝʥʩʘʪʥʳʡ ʦʙʲʝʢʪ 

ɸʉ9-11, ʥʘ ʜʦʣʶ ʢʦʪʦʨʳʭ ʧʨʠʭʦʜʠʪʩʷ 99% ʜʝʡʩʪʚʫʶʱʝʛʦ ʬʦʥʜʘ ʜʦʙʳʚʘʶʱʠʭ ʩʢʚʘʞʠʥ. 

ɼʘʥʥʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʥʘʭʦʜʠʪʩʷ ʥʘ ʧʦʟʜʥʝʡ ʩʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠ, ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʨʘʩʩʝ-

ʷʥʥʦʩʪʴ ʪʝʢʫʱʠʭ ʦʩʪʘʪʦʯʥʳʭ ʟʘʧʘʩʦʚ ʥʝʬʪʠ ʢʘʢ ʧʦ ʧʣʦʱʘʜʠ, ʪʘʢ ʠ ʧʦ ʨʘʟʨʝʟʫ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ 

ʝʛʦ ʩʣʦʞʥʳʤ ʩʪʨʦʝʥʠʝʤ. ɼʘʥʥʳʡ ʬʘʢʪʦʨ ʩʫʱʝʩʪʚʝʥʥʦ ʦʩʣʦʞʥʷʝʪ ʧʦʜʙʦʨ ʩʢʚʘʞʠʥ ʜʣʷ ʟʘʨʝʟʢʠ 

ʙʦʢʦʚʳʭ ʩʪʚʦʣʦʚ. 

ʉʢʚʘʞʠʥʳ-ʢʘʥʜʠʜʘʪʳ ʧʦʜʙʠʨʘʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦ-

ʜʠʢʦʡ [1]. ʇʨʠ ʧʦʜʙʦʨʝ ʨʝʰʘʝʪʩʷ ʦʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʟʘʨʝʟʢʠ ʧʨʠ ʢʘʧʠʪʘʣʴʥʦʤ ʨʝʤʦʥʪʝ 

(ʂʈ-6) ï ʧʦʚʳʰʝʥʠʝ ʦʭʚʘʪʘ ʧʣʘʩʪʦʚ ʚʦʟʜʝʡʩʪʚʠʝʤ ʠ ʜʦʚʳʨʘʙʦʪʢʘʩʣʘʙʦʜʨʝʥʠʨʫʝʤʳʭ ʟʦʥ ʧʣʘʩʪʘ. 

ʋʯʘʩʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʧʦʜʚʠʞʥʳʭ ʟʘʧʘʩʦʚ ʦʢʘʟʳʚʘʶʪʩʷ ʥʝ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʜʣʷ ʟʘʨʝʟʢʠ ɹʉ ʧʦ ʧʨʠʯʠʥʝ ʥʠʟʢʦʛʦ ʥʘʩʳʱʝʥʠʷ ʥʝʬʪʴʶ, çʨʘʟʤʘʟʘʥʥʦʡè ʧʦ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʛʘʟʦʥʘʩʳʱʝʥʥʦʡ ʪʦʣʱʝ ʧʣʘʩʪʘ, ʘ ʪʘʢʞʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʨʳʚʦʚ ʚʦʜʳ ʧʦ ʦʪʜʝʣʴ-

ʥʳʤ ʚʳʩʦʢʦʧʨʦʥʠʮʘʝʤʳʤ ʧʨʦʧʣʘʩʪʢʘʤ. ɸʥʘʣʠʟ, ʧʨʦʚʝʜʝʥʥʳʡ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʙʦʢʦʚʳʭ ʩʪʚʦʣʦʚ, ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʢʦʧʣʝʥʥʘʷ ʜʦʙʳʯʘ ʥʝʬʪʠ ʟʘ ʧʝʨʚʳʝ ʪʨʠ ʛʦʜʘ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʩʣʘʙʦ ʟʘʚʠʩʠʪ ʦʪ ʧʣʦʪʥʦʩʪʠ ʧʦʜʚʠʞʥʳʭ ʟʘʧʘʩʦʚ ʚ ʨʘʡʦʥʝ ʟʘʨʝʢʠ ɹʉ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʧʨʝʞʜʝ 

ʚʩʝʛʦ, ʪʝʢʫʱʝʡ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʴʶ ʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ.  

ʀʟ ʩʘʤʳʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʫʯʘʩʪʢʦʚ ʚ ʩʠʣʫ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ ʧʦʜʚʠʞʥʳʭ ʦʩʪʘʪʦʯʥʳʭ 

ʟʘʧʘʩʦʚ ʜʣʷ ʟʘʨʝʟʢʠ ɹʉ ʚʳʙʨʘʥʘ ʩʢʚʘʞʠʥʘ ˉ5585 (ʨʠʩ 1). ʈʝʞʠʤ ʨʘʙʦʪʳ ʩʢʚʘʞʠʥʳ ʥʘ ʪʝʢʫʱʫʶ 

ʜʘʪʫ: Qʞ - 233 ʤ3/ʩʫʪ, Qʥ ï 1,3 ʪ, ʦʙʚʦʜʥʝʥʥʦʩʪʴ ï 99,4%. ʅʘʧʨʘʚʣʝʥʠʝ ʧʣʘʥʠʨʫʝʤʦʛʦ ʙʦʢʦʚʦʛʦ 

ʩʪʚʦʣʘ ʩ ʘʟʠʤʫʪʦʤ 160ʦ ʚʳʙʨʘʥʦ ʚ ʟʦʥʫ ʦʩʪʘʪʦʯʥʳʭ ʟʘʧʘʩʦʚ 6 ʪʳʩ. ʪ/ʛʘ (ʨʠʩ. 1, ʬʨʘʛʤʝʥʪ ɸ). ʅʘ 

ʩʝʢʪʦʨʥʦʡ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʝʢʫʱʘʷ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʴ ʨʘʚʥʘʷ        

0,7 ʜ. ʝ. (ʨʠʩ. 1, ʬʨʘʛʤʝʥʪ ɺ). ɸʥʘʣʠʟʠʨʫʷ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ɿɹʉ ʦʢʨʫʞʘʶʱʠʭ ʩʢʚʘʞʠʥ ʠ 

ʠʭ ʚʳʩʦʢʠʭ ʜʝʙʠʪʦʚ (ʩʢʚ. 5589 ï 86,7 ʪ/ʩʫʪ, 5576 ï 102,9 ʪ/ʩʫʪ) ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʥʘʣʠ-

ʯʠʝ ʛʣʠʥʠʩʪʦʡ ʥʘʜʝʞʥʦʡ ʧʝʨʝʤʳʯʢʠ ʤʝʞʜʫ ʧʣʘʩʪʘʤʠ, ʘ ʪʘʢ ʞʝ ʛʣʠʥʠʩʪʳʝ ʵʢʨʘʥʠʨʫʶʱʠʝ ʧʨʦ-

ʧʣʘʩʪʢʠ ʚʥʫʪʨʠ ʧʣʘʩʪʘ ʷʚʣʷʶʪʩʷ ʥʘʜʝʞʥʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʦʥʳ ʟʘʧʘʩʦʚ ʩ ʚʳʩʦ-

ʢʦʡ ʧʣʦʪʥʦʩʪʴʶ.  

ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʢʠ ʙʦʢʦʚʦʛʦ ʩʪʚʦʣʘ 

ʧʨʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʷʭ N ʤʝʩʪʦʨʦʞʜʝʥʠʷ [2].  ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚ-

ʥʳʝ ʢʨʠʪʝʨʠʠ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʧʦʜʙʦʨʘ ʩʢʚʘʞʠʥ ï ʢʘʥʜʠʜʘʪʦʚ ʜʣʷ ʟʘʙʫʨʠʚʘʥʠʷ 

ʙʦʢʦʚʳʭ ʩʪʚʦʣʦʚ: 

- ʥʘʣʠʯʠʝ ʛʣʠʥʠʩʪʦʡ ʥʘʜʝʞʥʦʡ ʧʝʨʝʤʳʯʢʠ ʤʝʞʜʫ ʧʣʘʩʪʘʤʠ;  

- ʛʣʠʥʠʩʪʳʝ ʵʢʨʘʥʠʨʫʶʱʠʝ ʧʨʦʧʣʘʩʪʢʠ ʚʥʫʪʨʠ ʧʣʘʩʪʘ; 

- ʧʣʦʪʥʦʩʪʴ ʦʩʪʘʪʦʯʥʳʭ ʟʘʧʘʩʦʚ, ʘ ʪʘʢʞʝ ʠʭ ʢʦʥʪʘʢʪʥʦʩʪʴ (ʥʘʣʠʯʠʝ ɺʅʂ ʠ ɻʅʂ ʚ ʨʘʟʨʝ-

ʟʝ ʧʨʦʬʠʣʷ ʧʨʦʚʦʜʢʠ ɹʉ ʩʢʚʘʞʠʥ). 

ʇʨʠʤʝʥʝʥʠʝ ʩʝʢʪʦʨʥʦʛʦ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʫʧʨʦʱʘʝʪ ʧʝʨʝ-

ʩʯʝʪ ʜʘʥʥʳʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʦʜʝʣʴʶ ʚʩʝʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

ʈʘʩʯʝʪ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʣʷ ʜʘʥʥʦʡ ʩʢʚʘʞʠʥʳ ʢʘʥʜʠʜʘʪʘ ʦʪ ʟʘʙʫʨʠʚʘʥʠʷ 

ʙʦʢʦʚʳʭ ʩʪʚʦʣʦʚ ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ çɸʣʴʬʘ-ʵʬʬʝʢʪʠʚʥʦʩʪʴè. ʇʨʠ 
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ʦʞʠʜʘʝʤʦʤ ʩʨʝʜʥʝʤ ʧʨʠʨʦʩʪʝ ʥʝʬʪʠ 6 ʪ/ʩʫʪ ʛʦʜʦʚʦʡ ʵʬʬʝʢʪ ʩʦʩʪʘʚʠʪ 8,3 ʤʣʥ. ʨʫʙʣʝʡ. ʆʞʠʜʘʝ-

ʤʳʡ ʜʝʙʠʪ ʥʝʬʪʠ ʧʦ ʩʢʚʘʞʠʥʝ ʚʟʷʪ ʥʘ ʚʨʝʤʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʵʬʬʝʢʪʘ 1560 ʩʫʪ (4,2 ʛʦʜʘ) 

(ʧʨʝʜʝʣʴʥʳʡ ʩʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ). ʆʢʫʧʘʝʤʦʩʪʴ ʨʝʤʦʥʪʘ ʩʦʩʪʘʚʠʪ ʚ ʩʨʝʜʥʝʤ 610 ʩʫʪ. ʇʨʠ ʦʞʠʜʘ-

ʝʤʦʤ ʜʝʙʠʪʝ ʥʝʬʪʠ, ʨʘʚʥʦʤ 40 ʪ/ʩʫʪ ʨʝʤʦʥʪ ʩʢʚʘʞʠʥ ʦʢʫʧʠʪʩʷ ʚ ʩʨʝʜʥʝʤ ʟʘ 95 ʩʫʪ.  

 

 
 

ʈʠʩ. 1. ʌʨʘʛʤʝʥʪʳ ʩʝʢʪʦʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʢʚʘʞʠʥʳ ˉ 5585: 

ʬʨʘʛʤʝʥʪ ɸ ï ʥʘʧʨʘʚʣʝʥʠʝ (ʚʳʜʝʣʝʥʦ ʢʨʘʩʥʦʡ ʩʪʨʝʣʢʦʡ) ʧʣʘʥʠʨʫʝʤʦʛʦ ʙʦʢʦʚʦʛʦ ʩʪʚʦʣʘ 

ʥʘ ʢʘʨʪʝ ʧʣʦʪʥʦʩʪʠ ʧʦʜʚʠʞʥʳʭ ʟʘʧʘʩʦʚ; ʬʨʘʛʤʝʥʪ ɹ ï ʩʭʝʤʘ ʢʦʨʨʝʣʷʮʠʠ ʙʣʠʟʣʝʞʘʱʠʭ ʩʢʚʘʞʠʥ 

ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ɹʉ; ʬʨʘʛʤʝʥʪʳ ɺ ʠ ɻ ï ʧʨʦʬʠʣʴʥʳʝ ʨʘʟʨʝʟʳ ʥʘ ʢʘʨʪʝ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʤʦ-

ʜʝʣʠ ʥʘʯʘʣʴʥʦʛʦ ʠ ʪʝʢʫʱʝʛʦ ʥʘʩʳʱʝʥʠʷ 

 

ʇʦʜʚʦʜʷ ʠʪʦʛʠ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ,ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ: ʩʢʚʘʞʠʥʘ-ʢʘʥʜʠʜʘʪ ˉ 5585 ʧʦʣ-

ʥʦʩʪʴʶ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʩʣʦʚʠʷʤ ʜʣʷ ʫʩʧʝʰʥʦʡ ʟʘʨʝʟʢʠ ʙʦʢʦʚʳʭ ʩʪʚʦʣʦʚ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʪʁ 

ʨʠʩ. 1 ʠ ʧʨʠʚʝʜʝʥʥʳʝ ʥʘ ʥʝʤ ʢʘʨʪʳ, ʘ ʪʘʢʞʝ ʨʘʩʯʝʪ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʉʝʢʪʦʨʥʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʧʨʠ ɿɹʉ. 
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ʅɽʃʀʅɽʁʅʆɻʆ ʇʆɼʍʆɼɸ ʂ ʀɿʋʏɽʅʀʖ ɻɽʆʃʆɻʀʀ 
 

ʖʅ ɺ. ɸ. 
 

ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

 ʎʝʣʴʶ ʜʘʥʥʦʡ  ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʩʰʠʨʝʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʟʥʘ-

ʥʠʷ ʧʨʠ ʧʦʤʦʱʠ  NBICS-ʢʦʥʚʝʨʛʝʥʮʠʠ. ʇʦʥʷʪʠʝ ʢʦʥʚʝʨʛʝʥʮʠʠ (ʦʪ ʣʘʪ. convergo ï ʧʨʠʙʣʠʞʘ-

ʶʩʴ, ʩʭʦʞʫʩʴ) ʤʥʦʛʦʛʨʘʥʥʦ, ʦʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʭʦʞʜʝʥʠʶ ʚ ʧʘʨʘʤʝʪʨʘʭ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʠʩ-

ʩʣʝʜʫʝʤʳʝ ʦʙʲʝʢʪʳ, ʢʦʪʦʨʳʝ ʠʟʥʘʯʘʣʴʥʦ ʙʳʣʠ ʜʘʣʝʢʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ɼʘʥʥʳʡ ʪʝʨʤʠʥ ʦʭʚʘʪʳʚʘ-

ʝʪ ʨʘʟʥʳʝ ʦʙʣʘʩʪʠ ʟʥʘʥʠʷ ʠ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʜʠʩʢʫʨʩʘʭ ʨʘʟʥʳʭ ʥʘʫʢ: ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʭ, ʩʦʮʠ-

ʘʣʴʥʳʭ, ʛʫʤʘʥʠʪʘʨʥʳʭ [4]. 

ʂʦʥʚʝʨʛʝʥʮʠʷ, ʧʫʩʪʴ ʠ ʥʝ ʚ ʩʪʦʣʴ ʟʥʘʯʠʤʦʤ ʪʦʣʢʦʚʘʥʠʠ, ʢʘʢ ʟʘʢʦʥ,ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʚ ʛʝʦʣʦʛʠʠ. ʅʘʧʨʠʤʝʨ, ʚ ʠʟʜʘʥʠʠ ɻʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʣʦʚʘʨʷ 2011 ʛ. ʨʘʟʥʳʤʠ ʩʪʘʪʴʷʤʠ ʧʨʝʜʣʦʞʝ-

ʥʦ 7 ʦʧʨʝʜʝʣʝʥʠʡ, ʠʟ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʦ ʦʙʱʝʛʝʦʣʦʛʠʯʝʩʢʦʝ: çʦʙʨʘʟʦʚʘʥʠʝ ʩʭʦʜʥʳʭ 

ʧʦ ʬʦʨʤʝ, ʩʦʩʪʘʚʫ, ʩʪʨʫʢʪʫʨʝ ʠ ʜʨʫʛʠʤ ʩʚʦʡʩʪʚʘʤ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʨʘʟʣʠʯʥʦʛʦ ʛʝʥʝʟʠʩʘ, 

ʧʨʦʜʫʢʪʦʚ ʨʘʟʣʠʯʥʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ, ʭʠʤʠʯʝʩʢʦʛʦ ʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚè[3]. ʊʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʤʳ ʠʤʝʝʤ ʜʝʣʦ ʩ ʥʝʯʸʪʢʠʤ ʧʦʥʷʪʠʝʤ, ʯʪʦ ʧʨʠʩʫʱʝ ʛʝʦʣʦʛʠʠ. ʇʦʵʪʦʤʫ, ʜʣʷ ʝʛʦ ʦʩʦʟʥʘʥʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʞʜʳʡ ʨʘʟ ʥʝʦʙʭʦʜʠʤʦ ʫʪʦʯʥʷʪʴ, ʚ ʢʘʢʦʤ ʢʦʥʪʝʢʩʪʝ ʠʜʸʪ ʨʝʯʴ. ʅʝʩʤʦʪʨʷ ʥʘ 

ʵʪʦ, ʠʜʝʠ ʦ ʢʦʥʚʝʨʛʝʥʮʠʠ ʧʦʩʪʦʷʥʥʦ ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʚ ʨʘʙʦʪʘʭ ʨʘʟʥʳʭ ʘʚʪʦʨʦʚ, ʠ ʩʦ ʚʨʝʤʝʥʝʤ 

ʜʘʥʥʳʡ ʪʝʨʤʠʥ ʧʦʣʫʯʠʣ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʦʝ ʟʚʫʯʘʥʠʝ.  

ʊʘʢ, ʚ 2002 ʛ. ʙʳʣ ʦʧʫʙʣʠʢʦʚʘʥ ʩʙʦʨʥʠʢ ʩʪʘʪʝʡ, ʚ ʢʦʪʦʨʦʤ ʚʧʝʨʚʳʝ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ 

ʪʝʨʤʠʥ NBIC-ʢʦʥʚʝʨʛʝʥʮʠʷ, ʥʘʟʚʘʥʥʳʡ ʪʘʢ ʧʦ ʧʝʨʚʳʤ ʙʫʢʚʘʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʙʣʘʩʪʝʡ ʟʥʘ-

ʥʠʡ (N ï ʥʘʥʦ, ɺ  ï  ʙʠʦ, I ï ʠʥʬʦ, C ï ʢʦʛʥʦ). ʆʜʥʘʢʦ ʫʞʝ ʥʘ ʧʝʨʚʳʭ ʵʪʘʧʘʭ ʩʪʘʥʦʚʣʝʥʠʷ ʜʘʥʥʦ-

ʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʦʷʚʠʣʠʩʴ ʠ ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ, ʧʦʟʚʦʣʠʚʰʠʝ ʢ ʩʝʛʦʜʥʷʰʥʝʤʫ ʜʥʶ ʛʦ-

ʚʦʨʠʪʴ ʦ NBICS ï ʢʦʥʚʝʨʛʝʥʮʠʠ, ʜʦʙʘʚʠʚ ʪʝʤ ʩʘʤʳʤ ʢ ʠʟʥʘʯʘʣʴʥʦʤʫ ʪʝʪʨʘʵʜʨʫ ʄ. ʈʦʢʦ ʠ ʋ. 

ɹʝʡʥʙʨʠʜʞʘ ʧʷʪʫʶ ʚʝʨʰʠʥʫ (ʨʠʩ. 1). 

 

 

 
 

ʈʠʩ. 1. ʇʝʨʝʭʦʜ ʦʪ ʠʟʥʘʯʘʣʴʥʦʛʦ ʪʝʪʨʘʵʜʨʘ ʢ ʩʭʝʤʝ ʧʝʨʝʩʝʯʝʥʠʡ ʥʦʚʝʡʰʠʭ ʪʝʭʥʦʣʦʛʠʡ,  

ʩ ʫʧʨʦʱʝʥʠʝʤ ʠ ʜʦʧʦʣʥʝʥʠʝʤ ʚʝʨʰʠʥʳ S. ʂʨʘʧʦʤ ʧʦʢʘʟʘʥʘ ʦʙʣʘʩʪʴ ʥʘʫʢ ʦ ɿʝʤʣʝ 

 

 NBICSïʢʦʥʚʝʨʛʝʥʮʠʷ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʚ ʩʝʙʝ ʪʘʢʦʡ ʪʠʧ ʧʦʟʥʘʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʠʩʩʣʝʜʫʝ-

ʤʳʝ ʦʙʣʘʩʪʠ ʨʘʚʥʦʧʨʘʚʥʳ ʠ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʙʝʩʩʪʨʘʩʪʥʳʤʠ çʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠè ʧʨʠʸʤʘʤʠ, 

ʧʦʜʦʙʥʳʡ ʧʦʜʭʦʜ ʧʦʣʦʞʝʥ ʚ ʦʩʥʦʚʫ ʥʘʫʢʦʤʝʪʨʠʠ, ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʝʤʦʡ ʚ ʧʨʘʢʪʠʢʫ. ɺʦʧʨʦʩ ʦʙ 

ʦʙʲʝʜʠʥʝʥʠʠ ʚʩʝʭ ʚʝʢʪʦʨʦʚ ʠ ʥʘʧʨʘʚʣʝʥʠʡ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ʧʦʜ ʦʜʥʠʤ çʟʦʥʪʠʯʥʳʤè ʪʝʨʤʠʥʦʤ 

NBICSï ʢʦʥʚʝʨʛʝʥʮʠʠ ʜʦʩʪʘʪʦʯʥʦ ʩʧʦʨʝʥ, ʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʘʥʩʜʠʩʮʠʧʣʠʥʘʨʥʦʡ ʩʪʨʘʪʝʛʠʠ 

ʠʩʩʣʝʜʦʚʘʥʠʡ [2]. 

 ʈʘʩʩʤʘʪʨʠʚʘʷ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʟʥʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʠʩ. 2, 

ʤʦʞʥʦ ʧʦʥʘʙʣʶʜʘʪʴ, ʢʘʢ ʥʘʨʘʚʥʝ ʩ ʪʘʢʠʤʠ ʦʪʨʘʩʣʷʤʠ ʢʘʢ ʥʝʦʨʛʘʥʠʯʝʩʢʘʷ ʠ ʦʨʛʘʥʠʯʝʩʢʘʷ ʭʠ-

ʤʠʷ, ʤʠʢʨʦʙʠʦʣʦʛʠʷ ʠ ʜʨ. ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʘʣʝʦʥʪʦʣʦʛʠʷ ʠ ʤʠʥʝʨʘʣʦʛʠʷ (ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʷ 

ʚʦʦʙʱʝ ʦʪʥʝʩʝʥʘ ʚ ʨʘʟʨʷʜ ʬʠʟʠʢʠ). 
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ʈʠʩ. 2. ʕʪʘʧʳ ʧʦʟʥʘʥʠʷ ʦʢʨʫʞʘʶʱʝʛʦ 

ʤʠʨʘ [5] 

 

 

 

 

 

 

 

ʉ ʫʯʸʪʦʤ ʵʪʠʭ ʩʚʝʜʝʥʠʡ ʤʦʞʝʪ ʠʜʪʠ ʨʝʯʴ ʦ ʨʘʩʰʠʨʝʥʠʠ ʛʨʘʥʠʮ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʟʥʘʥʠʷ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʤʝʪʴ ʩʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʚ NBICS-ʢʦʥʚʝʨʛʝʥʮʠʠ. ɺʩʸ ʙʦʣʴʰʝʝ ʯʠʩʣʦ ʠʩ-

ʩʣʝʜʦʚʘʪʝʣʝʡ ʦʩʦʟʥʘʥʥʦ ʧʨʠʭʦʜʠʪ ʢ ʚʳʚʦʜʫ ʦ ʪʦʤ, ʯʪʦ ʤʝʞʜʫ ʞʠʚʦʡ ʠ ʥʝʞʠʚʦʡ ʧʨʠʨʦʜʦʡ ʨʘʟ-

ʨʳʚʘ ʥʝʪ. ʇʨʠʥʷʪʠʝ ʠʤʝʥʥʦ ʪʘʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʤʦʞʝʪ ʚʳʚʝʩʪʠ ʠʤʝʥʥʦ ʛʝʦʣʦʛʠʶ ʥʘ ʚʝʜʫʱʠʝ 

ʧʦʟʠʮʠʠ ʥʦʚʦʛʦ ʚʠʪʢʘ ʩʧʠʨʘʣʠ ʧʦʟʥʘʥʠʷ, ʭʦʨʦʰʦ ʠʣʣʶʩʪʨʠʨʫʝʤʦʡ ʧʨʠʥʮʠʧʘʤʠ NBICS-

ʢʦʥʚʝʨʛʝʥʮʠʠ [1]. 

 ʂʘʢ ʫʞʝ ʙʳʣʦ ʩʢʘʟʘʥʦ, NBICS-ʢʦʥʚʝʨʛʝʥʮʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʘʥʩʜʠʩʮʠʧʣʠʥʘʨʥʦʡ ʩʪʨʘ-

ʪʝʛʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩ ʝʸ ʧʦʤʦʱʴʶ ɹ.ʅ. ʠ ʖ.ɹ. ʄʝʣʴʥʠʢʦʚʳ, ʚ ʜʚʫʭ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʤʦʥʦʛʨʘ-

ʬʠʷʭ, ʥʘʧʠʩʘʣʠ ʦʙ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʣʠʷʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʥʘ ʥʝʦʙʨʘʪʠʤʦʝ 

ʠʟʤʝʥʝʥʠʝ ʧʣʘʥʝʪʳ ɿʝʤʣʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʤʠ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʪʝʦʨʠʷ ʛʝʦʪʝʭʥʦʛʝʥʥʳʭ 

ʩʪʨʫʢʪʫʨ (ɻʊʉ). ɼʘʥʥʘʷ ʪʝʦʨʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʥʦʚʳʡ ʪʠʧ ʩʪʨʫʢʪʫʨ, ʩʦʯʝʪʘʶʱʠʭ ʚ ʩʚʦʸʤ 

ʦʙʲʸʤʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ, ʚʢʣʶʯʘʷ ʧʦʜʟʝʤʥʳʝ ʛʠʜʨʦʩʠʩʪʝʤʳ ʠ ʙʠʦʛʝʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ ʪʝʭʥʦʛʝʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ[6]. ʆʜʥʘʢʦ ʮʝʥʪʨʘʣʴʥʦʝ ʤʝʩʪʦ ʚ 

ʪʝʦʨʠʠ ɻʊʉ ʟʘʥʠʤʘʝʪ ʜʠʘʣʦʛʦʚʘʷ ʪʝʦʨʠʷ, ʧʨʠʟʚʘʥʥʘʷ ʦʙʝʩʧʝʯʠʪʴ ʧʦʣʥʦʮʝʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʤʝʞʜʫ ʥʘʫʯʥʳʤʠ ʜʠʩʮʠʧʣʠʥʘʤʠ, ʠʤʝʶʱʠʤʠ ʦʪʥʦʰʝʥʠʝ ʢ ʦʙʲʝʢʪʘʤ ɻʊʉ (ʚ ʧʨʝʜʝʣʝ ʵʪʦ ʚʩʸ 

ʝʩʪʝʩʪʚʝʥʥʳʝ, ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʛʫʤʘʥʠʪʘʨʥʳʝ ʥʘʫʢʠ, ʯʪʦ ʦʙʲʝʜʠʥʷʝʪ ʜʠʘʣʦʛʦʚʫʶ ʪʝʦʨʠʶ ʩ 

NBICS-ʢʦʥʚʝʨʛʝʥʮʠʝʡ). 

 ʀʪʦʛʦʤ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʩʩʫʞʜʝʥʠʡ ʷʚʣʷʝʪʩʷ ʥʘʰʝ ʛʣʫʙʦʢʦʝ ʫʙʝʞʜʝʥʠʝ ʚ ʪʦʤ, ʯʪʦ ʰʠ-

ʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʥʷʪʠʷ ʢʦʥʚʝʨʛʝʥʮʠʠ ʚ ʛʝʦʣʦʛʠʠ ʤʦʞʝʪ ʧʦʣʫʯʠʪʴ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʦʝ 

ʟʚʫʯʘʥʠʝ ʚ ʢʦʥʮʝʧʪʫʘʣʴʥʦʤ ʧʦʥʠʤʘʥʠʠ NBICS-ʢʦʥʚʝʨʛʝʥʮʠʠ. ɹʦʣʝʝ ʪʦʛʦ, ʢʘʢ ʨʘʟ ʛʝʦʣʦʛʠʷ, ʠ 

ʧʨʝʞʜʝ ʚʩʝʛʦ ï ʝʝ ʛʝʥʝʪʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ, ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʤʘʷ ʚ ʦʙʣʘʩʪʠ ʛʝʦʣʦ-

ʛʠʠ ʛʦʨʶʯʠʭ ʠʩʢʦʧʘʝʤʳʭ (ʥʝʬʪʴ, ʛʘʟ, ʫʛʦʣʴ), ʤʦʛʫʪ ʷʚʠʪʴʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ 

ʦʙʰʠʨʥʦʡ ʦʙʣʘʩʪʠ ʟʥʘʥʠʷ. 
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ɺ ɻʆʈʆɼɽ ɽʂɸʊɽʈʀʅɹʋʈɻɽ 
 

ʇʆʃʆɿʆɺ ɼ. ɸ. 
 

ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʠʟʷʱʥʳʭ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʬʦʨʤ ʠ ʤʘʩʩʠʚʥʳʭ ʤʦʥʦʣʠʪʥʳʭ ʦʙʲʝʤʦʚ ʚ ʧʦ-

ʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʚ ʩʚʷʟʠ ʩ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʩʠʩʪʝʤ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʘʢʪʠʚʥʳʤ ʚʥʝʜʨʝʥʠʝʤ ʪʨʝʭʤʝʨ-

ʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʛʨʘʞʜʘʥʩʢʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. ɺʝʩʴ ʩʪʨʦʠʪʝʣʴʥʳʡ ʦʙʲʝʤ 

ʚʳʰʝ ʥʫʣʝʚʦʡ ʦʪʤʝʪʢʠ ʪʱʘʪʝʣʴʥʦ ʦʙʜʫʤʳʚʘʝʪʩʷ ʠ ʧʨʦʩʯʠʪʳʚʘʝʪʩʷ ʚ ʯʘʩʪʠ ʥʝʨʘʚʥʦʤʝʨʥʳʭ ʜʝ-

ʬʦʨʤʘʮʠʡ ʠ ʥʝʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʫʩʠʣʠʡ, ʯʝʛʦ ʥʝʣʴʟʷ ʩʢʘʟʘʪʴ ʦ ʧʦʜʟʝʤʥʳʭ ʯʘʩʪʷʭ ʟʜʘʥʠʡ.  

ʆʩʥʦʚʘʥʠʝʤ ʧʦʜ ʙʦʣʴʰʠʥʩʪʚʦʤ ʟʜʘʥʠʡ ʚ ɽʢʘʪʝʨʠʥʙʫʨʛʝ ʷʚʣʷʶʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʳʚʝʪ-

ʨʝʣʳʝ ʧʦʨʦʜʳ ʨʘʟʣʠʯʥʦʛʦ ʛʝʥʝʟʠʩʘ. ɿʘʯʘʩʪʫʶ ʵʪʠ ʵʣʶʚʠʘʣʴʥʳʝ ʛʨʫʥʪʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ 

ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʠʭ ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʣʠʥʠʩʪʳʤʠ, ʩʫ-

ʛʣʠʥʠʩʪʳʤʠ, ʧʝʩʯʘʥʳʤʠ, ʜʨʝʩʚʷʥʳʤʠ, ʩʫʧʝʩʯʘʥʳʤʠ ʨʘʟʥʦʚʠʜʥʦʩʪʷʤʠ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʨʘʟʣʠʯ-

ʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʤʘʩʩʠʚʝ, ʥʝʦʜʠʥʘʢʦʚʫʶ ʩʪʝʧʝʥʴ ʚʳʚʝʪʨʝʣʦʩʪʠ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʦʪʣʠʯʘ-

ʶʪʩʷ ʜʝʬʦʨʤʘʮʠʦʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʕʣʶʚʠʘʣʴʥʳʝ ʛʨʫʥʪʳ ʦʪʥʦʩʷʪʩʷ ʢ ʢʘʪʝʛʦʨʠʠ ʩʧʝ-

ʮʠʬʠʯʝʩʢʠʭ ʛʨʫʥʪʦʚ ʧʦ ʉʇ 22.13330.2016, ʪ.ʝ. ʦʩʥʦʚʘʥʠʷ ʩʣʦʞʝʥʥʳʝ ʠʤʠ ʜʦʣʞʥʳ ʧʨʦʝʢʪʠʨʦ-

ʚʘʪʴʩʷ ʩ ʫʯʝʪʦʤ ʚʝʨʦʷʪʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʝʛʘʪʠʚʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ (ʧʨʦʩʘʜʦʯ-

ʥʦʩʪʴ, ʨʘʟʫʧʣʦʪʥʝʥʠʝ, ʧʝʨʝʭʦʜ ʚ ʧʣʳʚʫʥʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʬʠʟʠʯʝʩʢʦʝ ʚʳʚʝʪʨʠʚʘʥʠʝ, ʨʘʟʙʫʭʘʥʠʝ).  

ʊʨʝʙʦʚʘʥʠʷ ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʦ ʙʝʟʦʧʘʩʥʦʡ ʠ ʙʝʟʘʚʘʨʠʡʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʟʜʘʥʠʡ [ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ çʊʝʭʥʠʯʝʩʢʠʡ ʨʝʛʣʘʤʝʥʪ ʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡè ʦʪ 

30.12.2009 ˉ 384-ʌɿ], ʦʜʥʦʟʥʘʯʥʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʘʥʘʣʠʟʘ ʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦ-

ʧʨʠʷʪʠʡ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ (ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʵʢʩʧʣʫʘʪʘʮʠʷ) ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ 

ʟʜʘʥʠʷ. ʅʘʧʨʠʤʝʨ, ʚ ʯʘʩʪʠ ʪʨʝʙʦʚʘʥʠʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ: ʚ ʧʨʦʮʝʩʩʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʩʢʣʶʯʠʪʴ ʜʝʬʦʨʤʘʮʠʠ ʥʝʜʦʧʫʩʪʠʤʦʡ ʚʝʣʠʯʠʥʳ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʦʩ-

ʥʦʚʘʥʠʷ ʟʜʘʥʠʷ ʠʣʠ ʩʦʦʨʫʞʝʥʠʷ ʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʤʘʩʩʠʚʦʚ ʧʨʠʣʝʛʘʶʱʝʡ ʪʝʨʨʠʪʦʨʠʠ.  

ʈʝʘʣʠʟʘʮʠʷ ʵʪʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʦʚʤʝʩʪʥʦ ʩ ʛʝʦʪʝʭʥʠʯʝʩʢʠʤ ʤʦʥʠʪʦʨʠʥ-

ʛʦʤ, ʚʢʣʶʯʘʶʱʝʛʦ ʚ ʩʝʙʷ ʟʘʜʘʯʠ ʥʝʧʨʝʨʳʚʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʦʙʲʝʢʪʦʤ, 

ʧʨʠʨʦʜʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ -çʢʦʪʣʦʚʘʥ - ʟʜʘʥʠʝè. ɻʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚʣʠʷʶʪ ʥʘ 

ʨʝʟʫʣʴʪʘʪʳ ʜʘʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ. ʅʘ ʦʩʥʦʚʝ ʥʘʙʣʶʜʝʥʠʡ ʦʪʩʣʝʞʠʚʘʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʦʩʥʦʚʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʦʙʲʝʢʪʘ ʜʣʷ ʦʮʝʥʢʠ ʠ ʧʨʝʜʩʢʘʟʘʥʠʷ ʧʝʨʝʭʦʜʘ ʠʭ ʢ ʧʨʝʜʝʣʴʥʳʤ ʩʦʩʪʦʷʥʠʷʤ, ʯʪʦ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʘʥʘʣʠʟʘ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ ʜʘʥʥʦʛʦ ʦʙʲʝʢʪʘ ʠ ʜʣʷ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʨʝʰʝʥʠʡ ʧʦ 

ʜʨʫʛʠʤ ʦʙʲʝʢʪʘʤ ʧʣʘʥʠʨʫʝʤʦʤ ʚ ʧʨʝʜʝʣʘʭ ʘʥʘʣʦʛʠʯʥʦʛʦ ʛʝʦʤʘʩʩʠʚʘ. ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʧʨʠ ʤʦ-

ʥʠʪʦʨʠʥʛʝ ʢʘʢ ʧʨʘʚʠʣʦ ʚʳʧʦʣʥʷʶʪ ʚ ʭʦʜʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʧʨʝʜʩʪʘʚʣʝʥ ʤʥʦʛʦʵʪʘʞʥʳʡ ʞʠʣʦʡ ʜʦʤ ʚ ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛʝ. ɺʳʩʦʪʘ 

ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ ʜʦʤʘ ʩʦʩʪʘʚʣʷʝʪ 75 ʤ, ʛʘʙʘʨʠʪʳ ʚ ʧʣʘʥʝ 30ʭ30 ʤ. 

ʇʨʠ ʨʘʩʯʝʪʝ ʤʦʥʦʣʠʪʥʦʛʦ ʧʣʠʪʥʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʜʘʥʥʦʛʦ ʜʦʤʘ ʧʨʠʤʝʥʷʣʘʩʴ çʩʧʣʦʰʥʘʷè 

ʤʦʜʝʣʴ ʇʘʩʪʝʨʥʘʢʘ ʢʦʪʦʨʘʷ ʜʘʣʘ ʥʝʩʢʦʣʴʢʦ ʟʘʚʳʰʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʩʘʜʢʠ ʥʘ ʜʘʥʥʦʤ ʦʙʲʝʢʪʝ. 



96 

 

ʆʪʣʠʯʠʝ ʦʪ ʬʘʢʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ ʜʝʬʦʨʤʘʮʠʡ ʩʦʩʪʘʚʠʣʦ 7-10 ʨʘʟ. ɺ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʥʘʣʠʯʠʝ 

ʦʧʳʪʥʳʭ ʜʘʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʚʳʧʦʣʥʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʟʳʩʢʘʥʠʡ, 

ʘʥʘʣʠʟ ʛʝʦʪʝʭʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦʩʣʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʨʝʜʳʜʫʱʠʭ ʦʙʲʝʢʪʦʚ ʥʘ ʜʘʥʥʦʤ 

ʫʯʘʩʪʢʝ ʧʦʟʚʦʣʠʣʠ ʩʜʝʣʘʪʴ ʥʝʩʢʦʣʴʢʦ ʚʳʚʦʜʦʚ:  

1. ʄʝʪʦʜ ʇʘʩʪʝʨʥʘʢʘ ʜʘʝʪ ʟʘʥʠʞʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʜʝʬʦʨʤʘʮʠʡ;  

2. ɺ ʫʩʣʦʚʠʷʭ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʵʣʶʚʠʘʣʴʥʳʭ ʛʨʫʥʪʦʚ ʧʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʪʝʭʥʠʢʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʪʠʧʘ ʬʫʥʜʘʤʝʥʪʦʚ, ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʘʝʪ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ 

ʩʚʘʡʥʦ-ʧʣʠʪʥʳʡ ʬʫʥʜʘʤʝʥʪ; 

3. ɺʝʜʝʥʠʝ ʛʝʦʪʝʭʥʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʤʦʛʘʝʪ ʩʚʦʝʚʨʝʤʝʥʥʦ ʫʩʪʨʘʥʷʪʴ ʧʨʦʙʣʝʤʳ 

ʚʦʟʥʠʢʰʠʝ ʚ ʭʦʜʝ ʥʘʨʫʰʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ. 

ɼʘʥʥʳʝ ʚʳʚʦʜʳ ʙʳʣʠ ʫʯʪʝʥʳ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʜʦʤʘ ʞʠʣʦʛʦ ʢʦʤ-

ʧʣʝʢʩʘ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʫʯʘʩʪʢʘ.  

 

 

ʋɼʂ 504.062.4 

 

ʂʆʕʌʌʀʎʀɽʅʊ ʇɽʈɽʋʇʃʆʊʅɽʅʀʗ OCR ɼʃʗ ɻʈʋʅʊʆɺ ʋʈɸʃɸ 
 

ɸʃɽʂʉɸʅɼʈʆɺ ʉ. ɸ. 
 

ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ ʚʘʞʥʦ ʥʝ ʪʦʣʴʢʦ ʦʧʨʝʜʝʣʠʪʴ ʬʠ-

ʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʛʨʫʥʪʦʚ, ʥʦ ʠ ʧʨʘʚʠʣʴʥʦ ʦʮʝʥʠʪʴ ʫʩʣʦʚʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʨʫʥʪʦʚʦ-

ʛʦ ʤʘʩʩʠʚʘ. ɼʣʷ ʵʪʦʛʦ ʥʘʨʷʜʫ ʩ ʙʘʟʦʚʳʤʠ ʦʧʨʝʜʝʣʝʥʠʷʤʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, 

ʩʣʝʜʫʝʪ ʦʧʨʝʜʝʣʷʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʪʘʢʠʝ ʢʘʢ: ʜʘʚʣʝʥʠʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʫʧʣʦʪ-

ʥʝʥʠʷ ůp (ʠʩʪʦʨʠʯʝʩʢʦʝ), ʜʘʚʣʝʥʠʝ ʧʝʨʝʫʧʣʦʪʥʝʥʠʷ POP (pre-overburden pressure) ʠ ʢʦʵʬʬʠʮʠ-

ʝʥʪ ʧʝʨʝʫʧʣʦʪʥʝʥʠʷ OCR (overconsolidation ratio). 

ʂʦʵʬʬʠʮʠʝʥʪʦʤ ʧʝʨʝʫʧʣʦʪʥʝʥʠʷ ʛʨʫʥʪʘ ʥʘʟʳʚʘʝʪʩʷ ʦʪʥʦʰʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʳʭ ʥʘʧʨʷ-

ʞʝʥʠʡ ʦʪ ʩʦʙʩʪʚʝʥʥʦʛʦ ʚʝʩʘ ʛʨʫʥʪʘ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʢ ʚʝʨʪʠʢʘʣʴʥʳʤ ʥʘʧʨʷ-

ʞʝʥʠʷʤ ʦʪ ʩʦʙʩʪʚʝʥʥʦʛʦ ʚʝʩʘ ʛʨʫʥʪʘ ʚ ʥʘʩʪʦʷʱʠʡ ʧʝʨʠʦʜ.  

ʊʝʨʨʠʪʦʨʠʷ ʈʦʩʩʠʠ ʠʩʧʳʪʳʚʘʣʘ ʚ ʭʦʜʝ ʠʩʪʦʨʠʠ ʨʘʟʣʠʯʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ, ʛʝʦʣʦʛʠʯʝ-

ʩʢʠʝ ʠ ʜʨ. ʷʚʣʝʥʠʷ. ʇʦʯʪʠ ʪʨʝʪʴ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʥʘʭʦʜʠʣʦʩʴ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʜʨʝʚʥʝʛʦ 

ʦʣʝʜʝʥʝʥʠʷ. ʅʝʢʦʪʦʨʳʝ ʫʯʘʩʪʢʠ ʙʳʣʠ ʧʦʜʚʝʨʞʝʥʳ ʪʨʘʥʩʛʨʝʩʩʠʠ ʠ ʨʝʛʨʝʩʩʠʠ ʤʦʨʷ. ʅʘ ʦʧʨʝʜʝ-

ʣʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʧʨʦʠʟʦʰʝʣ ʵʨʦʟʠʦʥʥʳʡ ʩʨʝʟ ʚʝʨʭʥʝʡ ʨʳʭʣʦʡ ʯʘʩʪʠ ʥʦʨʤʘʣʴʥʦ ʫʧʣʦʪʥʝʥ-

ʥʦʛʦ ʤʘʩʩʠʚʘ ʛʨʫʥʪʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚ ʢʨʦʚʣʝ ʪʦʣʱʠ ʦʙʥʘʞʘʶʪʩʷ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʳʝ ʦʪʣʦ-

ʞʝʥʠʷ ʥʠʞʥʝʡ ʝʛʦ ʯʘʩʪʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʙʨʘʟʦʚʘʣʠʩʴ ʛʨʫʥʪʳ, ʠʩʧʳʪʳʚʘʶʱʠʝ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʥʘʧʨʷʞʝʥʠʷ ʤʝʥʴʰʠʝ, ʯʝʤ ʚ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ ʩʚʦʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ.  

ɺ ʟʘʨʫʙʝʞʥʳʭ ʩʪʘʥʜʘʨʪʘʭ (BS ï ʙʨʠʪʘʥʩʢʠʡ ʩʪʘʥʜʘʨʪ ʠ ASTM ï ʘʤʝʨʠʢʘʥʩʢʠʡ ʩʪʘʥ-

ʜʘʨʪ), ʚ ʦʪʣʠʯʠʝ ʦʪ ɻʆʉʊ, ʙʦʣʴʰʝ ʦʪʨʘʞʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʘʤʠ ʩʦʩʪʦʷʥʠʷ ʠ ʬʠʟʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʛʨʫʥʪʦʚ. ɺ ʟʘʨʫʙʝʞʥʦʡ ʤʝʭʘʥʠʢʝ ʛʨʫʥʪʦʚ 

ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʥʷʪʠʷ ʥʦʨʤʘʣʴʥʦ ʫʧʣʦʪʥʝʥʥʳʭ ʠ ʧʝʨʝʫʧʣʦʪʥʝʥʥʳʭ ʛʨʫʥʪʦʚ, ʢʦʪʦʨʳʝ 

ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʩʚʦʠʤ ʜʝʬʦʨʤʘʮʠʦʥʥʳʤ ʩʚʦʡʩʪʚʘʤ. ɺ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʩʪʘʥʜʘʨʪʘʭ ʧʦʢʘʟʘʪʝʣʴ 

ʧʝʨʝʫʧʣʦʪʥʝʥʠʷ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʧʨʝʜʝʣʷʪʴ, ʥʦ ʤʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʥʝ ʨʝʛʣʘʤʝʥʪʠʨʫʶʪʩʷ, ʠʟ-ʟʘ 

ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʠʟʫʯʝʥʥʦʩʪʠ ʠ ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʉʦʛʣʘʩʥʦ ʨʦʩʩʠʡʩʢʠʤ ʩʪʘʥʜʘʨʪʘʤ, ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʫʧʣʦʪʥʝʥʠʷ ʩʣʝʜʫʝʪ ʦʧʨʝʜʝʣʷʪʴ: 

- ʉʇ 24.13330.2011 ʉʚʘʡʥʳʝ ʬʫʥʜʘʤʝʥʪʳ, ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʚʘʡʥʳʭ ʬʫʥʜʘʤʝʥʪʦʚ 

ʜʣʷ ʟʜʘʥʠʡ ʩ ʫʨʦʚʥʝʤ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʂʉ-3 ʠʣʠ ʩʚʘʷʤʠ ʜʣʠʥʦʡ ʙʦʣʝʝ 40 ʤ ʜʣʷ ʛʣʠʥʠʩʪʳʭ 

ʛʨʫʥʪʦʚ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʧʨʝʜʝʣʷʪʴ ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʫʧʣʦʪʥʝʥʠʷ ʛʨʫʥʪʘ OCR (ʚ ʪʦʤ ʯʠʩʣʝ ʚ 

ʧʨʝʜʝʣʘʭ ʩʞʠʤʘʝʤʦʡ ʪʦʣʱʠ ʧʦʜ ʥʠʞʥʠʤ ʢʦʥʮʦʤ ʩʚʘʡ). 

- ʉʇ 22.13330.2016 ʆʩʥʦʚʘʥʠʷ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ: 

 1. ʇʦ ʩʧʝʮʠʘʣʴʥʦʤʫ ʟʘʜʘʥʠʶ. 

 2. ʇʨʠ ʛʣʫʙʠʥʝ ʢʦʪʣʦʚʘʥʘ ʙʦʣʝʝ 5 ʤ. 
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 3. ɼʣʷ ʨʘʩʯʝʪʘ ʢʦʵʬʬʠʮʠʝʥʪ ʙʦʢʦʚʦʛʦ ʜʘʚʣʝʥʠʷ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʧʨʦʯʥʦʩʪʴ 

ʛʨʫʥʪʦʚ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʠʭ ʥʘʯʘʣʴʥʦʝ, ʧʨʠʨʦʜʥʦʝ, ʩʦʩʪʦʷʥʠʝ, ʭʘʨʘʢʪʝʨʠʟʫʝ-

ʤʦʝ ʥʘʯʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦʨʠʩʪʦʩʪʠ e ʜʣʷ ʩʳʧʫʯʠʭ ʛʨʫʥʪʦʚ ʠʣʠ ʢʦʵʬʬʠʮʠʝʥ-

ʪʦʤ ʧʝʨʝʫʧʣʦʪʥʝʥʠʷ ʜʣʷ ʛʣʠʥʠʩʪʳʭ ʛʨʫʥʪʦʚ OCR. ʀʩʧʳʪʘʥʠʷ ʥʦʨʤʘʣʴʥʦ ʫʧʣʦʪʥʝʥʥʳʭ ʛʣʠʥʠ-

ʩʪʳʭ ʛʨʫʥʪʦʚ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʠʣʳ ʩʮʝʧʣʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ, ʧʨʦʯʥʦʩʪʴ ʭʘʨʘʢʪʝʨʠ-

ʟʫʝʪʩʷ ʪʦʣʴʢʦ ʫʛʣʦʤ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ. ʇʨʦʯʥʦʩʪʴ ʧʝʨʝʫʧʣʦʪʥʝʥʥʳʭ ʛʣʠʥʠʩʪʳʭ ʛʨʫʥʪʦʚ ʭʘ-

ʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʚʫʤʷ ʧʘʨʘʤʝʪʨʘʤʠ ï ʫʛʣʦʤ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ʠ ʩʠʣʘʤʠ ʩʮʝʧʣʝʥʠʷ, ʧʨʠʯʝʤ 

ʚʝʣʠʯʠʥʘ ʩʮʝʧʣʝʥʠʷ ʛʦʨʘʟʜʦ ʚʳʰʝ, ʯʝʤ ʧʨʠ ʩʪʘʥʜʘʨʪʥʳʭ ʠʩʧʳʪʘʥʠʷʭ ʛʨʫʥʪʦʚ. 

ʇʝʨʝʫʧʣʦʪʥʝʥʥʳʡ ʛʨʫʥʪ ʦʙʣʘʜʘʝʪ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ. ʊʘʢ ʙʦʣʴʰʠʥʩʪʚʦ 

ʥʦʨʤʘʣʴʥʦ ʫʧʣʦʪʥʝʥʥʳʭ ʛʨʫʥʪʦʚ ʠʤʝʝʪ ʥʠʟʢʫʶ ʧʨʦʯʥʦʩʪʴ, ʘ ʧʝʨʝʫʧʣʦʪʥʝʥʥʳʝ ʛʨʫʥʪʳ ʦʪʣʠʯʘ-

ʶʪʩʷ ʚʳʩʦʢʦʡ ʧʨʦʯʥʦʩʪʴʶ ʠ ʤʝʥʴʰʝʡ ʜʝʬʦʨʤʠʨʫʝʤʦʩʪʴʶ.  

ʋ ʧʝʨʝʫʧʣʦʪʥʝʥʥʳʭ ʛʨʫʥʪʦʚ ʚ ʤʘʩʩʠʚʝ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʙʦʣʴʰʝ ʚʝʨʪʠʢʘʣʴ-

ʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. 

ʗʚʣʝʥʠʝ ʜʠʣʘʪʘʥʩʠʠ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʦ ʚ ʧʣʦʪʥʳʭ ʩʳʧʫʯʠʭ ʛʨʫʥʪʘʭ ʠ ʧʝʨʝʫʧʣʦʪʥʝʥ-

ʥʳʭ ʩʚʷʟʥʳʭ ʛʨʫʥʪʘʭ.  

ʇʨʠ ʢʦʤʧʨʝʩʩʠʦʥʥʳʭ ʠʩʧʳʪʘʥʠʷʭ ʥʘ ʧʝʨʝʫʧʣʦʪʥʝʥʥʳʭ ʛʨʫʥʪʘʭ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 

ʩʪʫʧʝʥʠ ʥʦʨʤʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʤʝʥʝʝ ʯʝʤ ʚ ʯʝʪʳʨʝ ʨʘʟʘ ʙʦʣʴʰʝ ʟʥʘʯʝʥʠʷ ʜʘʚ-

ʣʝʥʠʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʫʧʣʦʪʥʝʥʠʷ. ɽʩʣʠ ʥʝ ʫʯʝʩʪʴ ʜʘʥʥʦʝ ʫʩʣʦʚʠʝ, ʪʦ ʢʦʵʬʬʠʮʠʝʥʪ ʩʞʠʤʘʝ-

ʤʦʩʪʠ ʙʫʜʝʪ ʥʝʜʦʦʮʝʥʝʥ. ʇʝʨʝʫʧʣʦʪʥʝʥʥʳʡ ʛʨʫʥʪ ʧʦʢʘʟʳʚʘʝʪ ʤʝʥʝʝ ʢʨʫʪʦʡ ʧʦʜʲʝʤ ʢʨʠʚʦʡ ʜʝ-

ʬʦʨʤʠʨʦʚʘʥʠʷ (ʤʝʥʴʰʫʶ ʩʞʠʤʘʝʤʦʩʪʴ) ʠ ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʧʠʢʦʚʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʧʦ ʩʨʘʚʥʝ-

ʥʠʶ ʩ ʥʦʨʤʘʣʴʥʦ ʫʧʣʦʪʥʝʥʥʳʤ. ʇʦʩʣʝ ʧʠʢʘ ʥʘʧʨʷʞʝʥʠʡ ʥʘʙʣʶʜʘʝʪʩʷ ʝʱʝ ʙʦʣʴʰʝʝ ʨʘʟʣʠʯʠʝ ʚ 

ʭʘʨʘʢʪʝʨʝ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ. 

ɿʥʘʯʝʥʠʝ ʜʘʚʣʝʥʠʷ ʧʦʢʦʷ ɝ ʚʦʟʨʘʩʪʘʝʪ ʜʣʷ ʧʝʨʝʫʧʣʦʪʥʝʥʥʳʭ ʛʨʫʥʪʦʚ ʠ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴ-

ʢʦ ʦʪ ʫʛʣʘ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ה, ʥʦ ʠ ʦʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʝʨʝʫʧʣʦʪʥʝʥʠʷ OCR. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʝʪʦʜʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʧʝʨʝʫʧʣʦʪʥʝʥʠʷ ʛʨʫʥʪʦʚ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʤʝʪʦʜʳ ʛʨʘʬʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ OCR ʧʦ 

ʢʦʤʧʨʝʩʩʠʦʥʥʦʡ ʢʨʠʚʦʡ. ɺ ʠʭ ʯʠʩʣʦ ʚʭʦʜʷʪ ʤʝʪʦʜʳ: ʂʘʟʘʛʨʘʥʜʘ, ʇʘʰʝʢʦ-ʉʠʣʚʘ ʠ ʜʨ. ʂ ʛʨʘʬʠ-

ʯʝʩʢʠʤ ʤʝʪʦʜʘʤ ʦʪʥʦʩʷʪʩʷ ʠ ʤʝʪʦʜ ɹʝʢʢʝʨʘ (ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʤʝʪʦʜ). ʉʫʱʝʩʪʚʫʝʪ ʢʦʨʨʝʣʷʮʠʦʥ-

ʥʘʷ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʬʠʟʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʛʨʫʥʪʦʚ ʠ ʥʘʧʨʷʞʝʥʠʷʤʠ (ʤʝʪʦʜ ɺʅʀ-

ʀɻ). ʄʝʥʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʤʝʪʦʜʳ ʧʘʩʪʳ, ʧʦʨʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʙʦʢʦʚʦʛʦ ʜʘʚʣʝʥʠʷ. 

ʂʨʦʤʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʩʧʦʩʦʙʦʚ ʜʘʚʣʝʥʠʝ ʧʝʨʝʫʧʣʦʪʥʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ 

ʧʨʠʙʦʨʦʚ ʪʨʝʭʦʩʥʦʛʦ ʩʞʘʪʠʷ, ʜʠʣʘʪʦʤʝʪʨʦʚ, ʧʨʝʩʩʠʦʤʝʪʨʦʚ, ʩʪʘʪʠʯʝʩʢʠʤ ʟʦʥʜʠʨʦʚʘʥʠʝʤ ʠ ʠʩ-

ʧʳʪʘʥʠʝʤ ʢʨʳʣʴʯʘʪʢʦʡ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʫʧʣʦʪʥʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʛʣʠʥʠʩʪʳʭ ʛʨʫʥʪʦʚ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʪʦʨʠʠ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ. ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʥʝʪ ʝʜʠʥʦʡ ʩʠʩʪʝʤʳ ʢʣʘʩʩʠʬʠ-

ʢʘʮʠʠ OCR. ʉʫʱʝʩʪʚʫʝʪ ʢʣʘʩʩʠʬʠʢʘʮʠʷ, ʚ ʄʦʩʢʦʚʩʢʠʭ ɻʦʨʦʜʩʢʠʭ ʉʪʨʦʠʪʝʣʴʥʳʭ ʅʦʨʤʘʭ 

(ʄɻʉʅ 2.07-01 2001), ʚ ʢʦʪʦʨʦʡ ʛʨʫʥʪʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʝʨʝʫʧʣʦʪʥʝʥʠʷ ʧʦʜ-

ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ: -1<OCR <4 - ʥʦʨʤʘʣʴʥʦ ʫʧʣʦʪʥʝʥʥʳʝ; - OCR> 4 - ʧʝʨʝʫʧʣʦʪʥʝʥʥʳʝ. ɹʦʣʜʳʨʝ-

ʚʳʤ ɻ.ɻ. ʧʨʝʜʣʦʞʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ, ʚ ʢʦʪʦʨʦʡ ʥʦʨʤʘʣʴʥʦ ʫʧʣʦʪʥʝʥʥʳʝ ʛʣʠʥʠʩʪʳʝ ʛʨʫʥʪʳ ʭʘ-

ʨʘʢʪʝʨʠʟʫʶʪʩʷ ʟʥʘʯʝʥʠʝʤ OCR =1, ʘ ʧʝʨʝʫʧʣʦʪʥʝʥʥʳʝ ï ʟʥʘʯʝʥʠʝʤ OCR >1. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʋʨʘʣʘ ʤʦʛʫʪ ʙʳʪʴ ʚʩʪʨʝʯʝʥʳ ʛʨʫʥʪʳ ʩ ʨʘʟʣʠʯʥʳʤ ʛʝʥʝʟʠʩʦʤ, ʚʦʟʨʘʩʪʦʤ 

ʠ ʤʦʱʥʦʩʪʴʶ ʦʪʣʦʞʝʥʠʡ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʩʣʝʜʫʝʤʳʭ, ʙʳʣʠ ʚʳʙʨʘʥʳ ʪʨʠ ʛʝʥʝʪʠʯʝʩʢʠʭ ʪʠʧʘ ʛʨʫʥ-

ʪʘ: ʜʝʣʶʚʠʘʣʴʥʳʝ ʩʫʛʣʠʥʢʠ, ʤʝʟʦʟʦʡʩʢʠʝ ʵʣʶʚʠʘʣʴʥʳʝ ʩʫʛʣʠʥʢʠ ʧʦ ʩʣʘʥʮʘʤ ʠ ʠʥʪʨʫʟʠʚʥʳʤ 

ʧʦʨʦʜʘʤ, ʠ ʶʨʩʢʠʝ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʝ ʩʫʧʝʩʠ ʠ ʩʫʛʣʠʥʢʠ. ʅʘ ʢʘʞʜʳʡ ʪʠʧ ʛʨʫʥʪʦʚ ʦʪʦʙʨʘʥʦ ʧʦ 

10 ʦʙʨʘʟʮʦʚ ʩ ʨʘʟʣʠʯʥʳʭ ʛʣʫʙʠʥ. 

ʀʟ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʫʚʠʜʝʪʴ, ʯʪʦ ʟʥʘʯʝʥʠʷ OCR ʤʦʛʫʪ ʙʳʪʴ <1. ʕʪʦ 

ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʙʦʣʴʰʦʡ ʛʣʫʙʠʥʦʡ ʦʪʙʦʨʘ ʦʙʨʘʟʮʘ ʠʣʠ ʩ ʥʘʨʫʰʝʥʠʝʤ ʩʪʨʫʢʪʫʨʳ ʦʙʨʘʟʮʘ 

ʧʨʠ ʦʪʙʦʨʝ. ʅʘʨʫʰʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʦʙʨʘʟʮʘ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʭʦʜ ʢʦʤʧʨʝʩʩʠ-

ʦʥʥʦʛʦ ʠʩʧʳʪʘʥʠʷ. 

ʅʘ ʩʪʘʥʜʘʨʪʥʳʭ ʢʦʤʧʨʝʩʩʠʦʥʥʳʭ ʧʨʠʙʦʨʘʭ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʥʘ ʦʙʨʘʟʝʮ ʦʛʨʘʥʠ-

ʯʝʥʦ ʜʠʘʧʘʟʦʥʦʤ 0,6ï1,0 ʄʇʘ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʝʨʝʫʧʣʦʪʥʝʥʠʷ, ʪʘʢʦʛʦ ʜʠʘʧʘ-

ʟʦʥʘ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʠ ʜʦʩʪʦʚʝʨʥʦ ʦʧʨʝʜʝʣʠʪʴ ʜʘʚʣʝʥʠʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʫʧʣʦʪʥʝʥʠʷ ʥʝ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ. ɿʥʘʯʝʥʠʷ ʚ ʭʦʜʝ ʪʘʢʠʭ ʠʩʧʳʪʘʥʠʡ ʟʘʥʠʞʝʥʳ. ʅʘ ʙʦʣʴʰʠʭ ʛʣʫʙʠʥʘʭ, 

ʛʨʫʥʪ ʠʩʧʳʪʳʚʘʝʪ ʙʳʪʦʚʦʝ ʜʘʚʣʝʥʠʝ ʙʦʣʴʰʝ, ʯʝʤ ʤʘʢʩʠʤʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʥʘ ʦʙʨʘʟʝʮ ʤʦʞʝʪ 

ʚʳʜʘʪʴ ʧʨʠʙʦʨ. 



98 

 

 ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʢʦʤʧʨʝʩʩʠʦʥʥʦʛʦ ʠʩʧʳʪʘʥʠʷ ʩ ʜʠʘʧʘʟʦʥʦʤ ʥʘʛʨʫʟʦʢ 0,025ï0,4 ʄʇʘ, 

ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʚʣʝʥʠʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʫʧʣʦʪʥʝʥʠʷ ʥʘʩʪʫʧʘʝʪ ʥʘ ʫʯʘʩʪʢʝ 0,09ï0,2 

ʄʇʘ. OCR ʠʟʤʝʥʷʝʪʩʷ ʦʪ 0,05 ʜʦ 1,8. 

ʆʧʠʨʘʷʩʴ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʥʘ ʢʦʵʬʬʠʮʠʝʥʪ ʧʝ-

ʨʝʫʧʣʦʪʥʝʥʠʷ ʥʝ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ: ʛʝʥʝʟʠʩ ʛʨʫʥʪ ʠ ʪʠʧ ʛʨʫʥʪʘ, ʘ ʛʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ ʦʙʨʘʟʮʘ 

ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ ʠʟʤʝʥʝʥʠʝ OCR. ʊʘʢ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʛʣʫʙʠʥʳ ʩ 5 ʜʦ 100 ʤ, OCR ʠʟʤʝʥʷʝʪ-

ʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 1,8ï0,005.  

 

 

ʋɼʂ 504.5 

 

ʆʎɽʅʂɸ ʕʂʆʃʆɻʀʏɽʉʂʆɻʆ ʉʆʉʊʆʗʅʀʗ ʊɽʈʈʀʊʆʈʀʀ  

ɸɺʊʆɼʆʈʆɻʀ, ʇʈʆɽʂʊʀʈʋɽʄʆʁ ɺ ʂʈʀʆʃʀʊʆɿʆʅɽ 

 
ʅʋɻʄɸʅʆɺɸ ʕ. ɼ. 

 

ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

ʎʝʣʝʚʳʤ ʥʘʟʥʘʯʝʥʠʝʤ ʨʘʙʦʪ ʷʚʣʷʣʦʩʴ ʧʦʣʫʯʝʥʠʝ ʠʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʦʙʝʩʧʝʯʠʚʘʶ-

ʱʠʭ ʢʦʤʧʣʝʢʩʥʦʝ ʠʟʫʯʝʥʠʝ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ ʨʘʡʦʥʘ, ʘ ʪʘʢʞʝ ʧʦʣʫʯʝʥʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʠ ʜʦ-

ʩʪʘʪʦʯʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʪʝʭʥʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʭ ʨʝʰʝ-

ʥʠʡ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʘʚʪʦʜʦʨʦʛʠ. 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʣʠʥʝʡʥʳʭ ʦʙʲʝʢʪʦʚ ʠʟʳʩʢʘʥʠʷ ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝ-

ʙʦʚʘʥʠʷʤʠ ʉʇ 47.13330.2012 ʠ ʉʇ 11-102-97. ʉʦʙʣʶʜʝʥʠʝ ʵʪʘʧʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʪʱʘʪʝʣʴʥʘʷ 

ʧʦʜʛʦʪʦʚʢʘ ʧʨʝʜʧʨʦʝʢʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʜʦʩʪʦʚʝʨʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʭʘʨʘʢ-

ʪʝʨʠʟʫʶʱʫʶ ʢʘʯʝʩʪʚʦ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʪʴ ʧʨʠʥʷʪʠʝ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ 

ʥʘ ʦʩʥʦʚʝ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʩʦʙʣʶʜʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʛʦ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ [1, 2]. 

ʀʟʫʯʝʥʠʝ ʵʢʦʣʦʛʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʳʧʦʣʥʝʥʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʘʚʪʦʜʦʨʦʛʠ ʧʨʦ-

ʝʢʪʠʨʫʝʤʦʡ ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʦʜʥʦʛʦ ʠʟ ʛʦʨʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ 

ʆʡʤʷʢʦʥʩʢʦʤ ʫʣʫʩʝ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ). ɼʣʷ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʙʳʣʠ 

ʚʳʧʦʣʥʝʥʳ ʨʘʙʦʪʳ ʧʦ ʧʦʣʫʯʝʥʠʶ ʩʚʝʜʝʥʠʡ ʦʙ ʦʛʨʘʥʠʯʝʥʠʷʭ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ, ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ ʢʦʤʧʣʝʢʩʥʳʭ ʠʥ-

ʞʝʥʝʨʥʳʭ ʠʟʳʩʢʘʥʠʡ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ, ʛʝʦʣʦʛʠʯʝʩʢʦʤ 

ʩʪʨʦʝʥʠʠ, ʛʠʜʨʦʤʝʪʨʠʯʝʩʢʠʭ ʠ ʨʝʣʴʝʬʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʝʨʨʠʪʦʨʠʠ, ʘ ʪʘʢ ʞʝ ʨʝʢʦ-

ʤʝʥʜʦʚʘʥʳ ʧʨʦʝʢʪʥʳʝ ʨʝʰʝʥʠʷ ʠ ʧʘʨʘʤʝʪʨʳ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʘʚʪʦʜʦʨʦʛʠ. 

ʋʯʘʩʪʦʢ ʠʟʳʩʢʘʥʠʡ ï ʵʪʦ ʪʨʘʩʩʘ ʘʚʪʦʜʦʨʦʛʠ, ʩʦʝʜʠʥʷʶʱʘʷ ʪʝʨʨʠʪʦʨʠʠ ʧʨʠʠʩʢʦʚʦʡ ʜʦ-

ʙʳʯʠ ʟʦʣʦʪʘ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ ʮʝʥʪʨ ʨʘʡʦʥʘ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʧʨʦʤʳʰʣʝʥʥʦʝ ʦʩʚʦʝʥʠʝ 

ʟʘʧʘʩʦʚ ʟʦʣʦʪʘ ʧʨʠʚʝʣʦ ʢ ʠʟʤʝʥʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʪʝʨʨʠʪʦʨʠʠ 

ʨʘʡʦʥʘ. ʇʦ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʫ ʚʦʟʜʫʭʘ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʭʦʣʦʜʥʳʭ ʜʥʝʡ ʚ ʛʦʜʫ, 

ʨʘʡʦʥ ʦʪʥʦʩʠʪʩʷ ʢ ʢʘʪʝʛʦʨʠʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ (ʜʠʩʢʦʤʬʦʨʪʥʳʭ) ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʧʨʘʢʪʠ-

ʯʝʩʢʠ ʥʝʧʨʠʛʦʜʥʳʭ ʜʣʷ ʧʨʦʞʠʚʘʥʠʷ ʯʝʣʦʚʝʢʘ. ʊʠʧ ʨʝʣʴʝʬʘ ʠʟʫʯʘʝʤʦʡ ʪʨʘʩʩʳ ʘʚʪʦʜʦʨʦʛʠ ï 

ʧʣʦʩʢʦʛʦʨʥʳʡ, ʩ ʢʨʫʪʳʤʠ ʛʨʝʙʥʝʚʠʜʥʳʤʠ ʠ ʫʧʣʦʱʝʥʥʳʤʠ ʚʦʜʦʨʘʟʜʝʣʘʤʠ ʩʦ ʩʛʣʘʞʝʥʥʳʤʠ 

ʚʝʨʰʠʥʘʤʠ ʛʦʣʴʮʦʚʦʛʦ ʪʠʧʘ, ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʧʨʝʚʳʰʝʥʠʝ ï ʜʦ 400 ʤ, ʢʨʫʪʠʟʥʘ ʩʢʣʦʥʦʚ ʩʦʩʪʘʚ-

ʣʷʝʪ ʜʦ 30Ü. 

ʊʝʨʨʠʪʦʨʠʷ ʦʪʥʦʩʠʪʩʷ ʢ ʦʙʣʘʩʪʠ ʩʧʣʦʰʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʤʥʦʛʦʣʝʪʥʝʤʝʨʟʣʳʭ ʧʦ-

ʨʦʜ, ʩʧʝʮʠʬʠʯʝʩʢʠ ʚʣʠʷʶʱʠʭ ʥʘ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʠ ʟʘʱʠʱʝʥʥʦʩʪʴ ʧʦʜʟʝʤʥʳʭ ʚʦʜ 

ʦʪ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ. ʐʠʨʦʢʦ ʚ ʨʘʡʦʥʝ ʠʟʳʩʢʘʥʠʡ ʨʘʟʚʠʪʳ ʢʨʠʦʛʝʥʥʳʝ ʧʨʦʮʝʩʩʳ, 

ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʧʨʝʦʙʣʘʜʘʶʪ ʩʦʣʠʬʣʶʢʮʠʷ, ʢʨʠʦʛʝʥʥʦʝ ʨʘʩʪʨʝʩʢʠʚʘʥʠʝ, ʘ ʪʘʢʞʝ ʵʨʦʟʠʦʥʥʳʝ 

ʧʨʦʮʝʩʩʳ ʠ ʥʘʣʝʜʝʦʙʨʘʟʦʚʘʥʠʝ [3]. ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʫʯʘʩʪʢʘ ʠʟʳʩʢʘʥʠʡ ʷʚʣʷʝʪʩʷ 

ʥʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʦʜʦʪʦʢʦʚ ʢʘʢ ʧʦʩʪʦʷʥʥʳʭ, ʪʘʢ ʠ ʚʨʝʤʝʥʥʳʭ, ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʚ 

ʧʝʨʠʦʜ ʧʘʚʦʜʢʘ. ɺ ʜʦʣʠʥʘʭ ʨʝʢ ʨʘʟʚʠʪʳ ʥʝʩʢʚʦʟʥʳʝ ʧʦʜʨʫʩʣʦʚʳʝ ʛʨʫʥʪʦʚʦ-ʬʠʣʴʪʨʘʮʠʦʥʥʳʝ 

ʪʘʣʠʢʠ, ʬʦʨʤʠʨʫʶʱʠʝ ʥʘʣʝʜʠ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ. ʇʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʧʨʠʨʦʜʥʳʝ ʚʦʜʳ ʧʦ-
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ʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʦʪʦʢʦʚ ʠ ʪʘʣʠʢʦʚʳʭ ʟʦʥ ʦʪʣʠʯʘʶʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʚʘʨʠʘʪʠʚʥʦʩʪʴʶ, ʚ ʮʝʣʦʤ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʢʘʢ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʳʝ, ʢʘʣʴʮʠʝʚʳʝ ʠ ʢʘʣʴʮʠʝʚʦ-ʤʘʛʥʠʝʚʳʝ, ʩ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ 

ʜʦ 0,2 ʛ/ʣ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʧʨʦʙʦʚʘʥʠʷ ʠ ʧʨʦʚʝʜʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʧʳʪʘʥʠʡ, ʚ ʝʜʠʥʠʯʥʳʭ ʚʦʜ-

ʥʳʭ ʦʙʲʝʢʪʘʭ, ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʧʨʝʚʳʰʝʥʠʝ ʇɼʂ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʩʦʜʝʨʞʘ-

ʥʠʶ ʤʘʨʛʘʥʮʘ, ʮʠʥʢʘ ʠ ʤʝʜʠ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʪʘʣʠʢʦʚʳʭ ʟʦʥ ʙʳʣʠ ʚʳʷʚʣʝʥʳ 

ʧʨʝʚʳʰʝʥʠʷ ʥʦʨʤʘʪʠʚʦʚ ʧʦ: ʧʝʨʤʘʥʛʘʥʘʪʥʦʡ ʦʢʠʩʣʷʝʤʦʩʪʠ, ʩʦʜʝʨʞʘʥʠʶ ʤʘʨʛʘʥʮʘ, ʥʠʢʝʣʷ ʠ ʚ 

ʝʜʠʥʠʯʥʳʭ ʧʨʦʙʘʭ ï ʢʘʜʤʠʷ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʯʘʩʪʢʘ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʧʨʦʙʳ ʧʦʯʚ ʠ ʛʨʫʥʪʦʚ ʜʣʷ ʦʧʨʝ-

ʜʝʣʝʥʠʡ ʭʠʤʠʯʝʩʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʦʮʝʥʢʠ ʦʩʪʨʦʡ ʪʦʢʩʠʯʥʦʩʪʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʠʩʧʳʪʘʥʠʡ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʤʳʰʴʷʢʘ, ʦʩʪʨʦʡ ʪʦʢʩʠʯʥʦʩʪʴʶ ʧʨʦʙʳ ʥʝ 

ʦʙʣʘʜʘʣʠ. ʊʘʢʠʝ ʘʥʦʤʘʣʠʠ (ʧʨʝʚʳʰʝʥʠʷ ʥʦʨʤʘʪʠʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʚʦʜʝ, ʧʦʯʚʘʭ ʠ ʛʨʫʥʪʘʭ) 

ʩʚʷʟʘʥʳ ʩ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʩʪʨʦʝʥʠʝʤ ʠ ʛʝʦʭʠʤʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʤʠ ʤʠʥʝ-

ʨʘʣʦʛʠʝʡ ʧʦʨʦʜ. 

ʈʘʜʠʦʣʦʛʠʯʝʩʢʠʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʫʯʘʩʪʢʘ ʟʘʢʣʶʯʘʣʠʩʴ ʚ ʠʟʤʝʨʝʥʠʠ ʄʕɼ ʛʘʤʤʘ ʠʟʣʫʯʝ-

ʥʠʠ, ʦʧʨʝʜʝʣʝʥʠʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ ʛʨʫʥʪʘʭ ʠ ʘʣʴʬʘ- ʠ ʙʝʪʘ- ʠʟʣʫʯʝʥʠʷ ʚ ʧʦʚʝʨʭ-

ʥʦʩʪʥʳʭ ʚʦʜʘʭ. ʉʦʛʣʘʩʥʦ ʥʦʨʤʘʪʠʚʥʳʤ ʜʦʢʫʤʝʥʪʘʤ (ʉʇ 2.6.1.2612-10, ʉʘʥʇʠʅ 2.6.1.2523-09) 

ʨʘʜʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʟʥʘʯʝʥʠʡ ʥʝ ʧʨʝʚʳʰʘʶʪ. 

ʆʩʦʙʦ ʦʭʨʘʥʷʝʤʳʝ ʧʨʠʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʠ ʜʨʫʛʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʧʨʠʨʦ-

ʜʦʧʦʣʴʟʦʚʘʥʠʷ ʜʘʣʴʥʝʡʰʝʤʫ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʥʝ ʧʨʝʧʷʪʩʪʚʫʶʪ ʚ ʚʠʜʫ ʠʭ ʦʪʩʫʪʩʪʚʠʷ. 

ʈʝʣʠʢʪʦʚʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʬʣʦʨʳ ʠ ʬʘʫʥʳ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ, ʦʜʥʘʢʦ, ʧʨʠ ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʜʦʨʦʛʠ ʦʞʠʜʘʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʧʦʢʨʦʚʘ, ʘ ʪʘʢ ʞʝ ʥʘʨʫʰʝʥʠʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʡ ʦʙʠʪʘʥʠʷ ʞʠʚʦʪʥʳʭ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʠʭ ʧʝ-

ʨʝʤʝʱʝʥʠʝʤ ʚ ʙʦʣʝʝ ʩʧʦʢʦʡʥʳʝ ʤʝʩʪʘ. 

ʆʮʝʥʢʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʦʢʘ-

ʟʘʣʘ, ʯʪʦ ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʠʩʪʦʯʥʠʢʠ ʟʘʛʨʷʟʥʝʥʠʷ ʩʚʷʟʘʥʳ ʩ ʜʝʡʩʪʚʫʶʱʠʤʠ ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʤʠ 

ʧʣʦʱʘʜʢʘʤʠ, ʢʦʪʦʨʳʝ ʧʝʨʝʩʝʢʘʝʪ ʧʨʦʝʢʪʠʨʫʝʤʘʷ ʪʨʘʩʩʘ ʘʚʪʦʜʦʨʦʛʠ [4]. 

ʆʩʥʦʚʥʳʝ ʧʨʦʛʥʦʟʠʨʫʝʤʳʝ ʠʩʪʦʯʥʠʢʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʧʨʠ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʝ ʘʚʪʦʜʦʨʦʛʠ: ʩʪʨʦʠʪʝʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʩʪʨʦʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘ, ʜʠʟʝʣʴʥʘʷ ʵʣʝʢʪʨʦ-

ʩʪʘʥʮʠʷ, ʟʘʧʨʘʚʦʯʥʘʷ ʩʪʘʥʮʠʷ, ʧʳʣʝʥʠʝ ʛʨʫʥʪʘ ʧʨʠ ʟʝʤʣʷʥʳʭ ʨʘʙʦʪʘʭ, ʰʫʤʦʚʘʷ ʥʘʛʨʫʟʢʘ; ʚ ʧʝ-

ʨʠʦʜ ʵʢʩʧʣʫʘʪʘʮʠʠ ï ʘʚʪʦʤʦʙʠʣʴʥʘʷ ʪʝʭʥʠʢʘ, ʧʳʣʝʥʠʝ ʛʨʫʥʪʘ ʧʨʠ ʜʚʠʞʝʥʠʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ. 

ʆʞʠʜʘʝʤʳʡ ʭʘʨʘʢʪʝʨ ʚʦʟʜʝʡʩʪʚʠʷ ʚ ʧʝʨʠʦʜ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ï ʚʨʝʤʝʥʥʳʡ, ʘ ʚ ʧʝʨʠʦʜ ʵʢʩ-

ʧʣʫʘʪʘʮʠʠ ï ʤʠʥʠʤʘʣʴʥʳʡ. 
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ɺ ɻʆʈʆɼɽ ʂʆʄʉʆʄʆʃʔʉʂ-ʅɸ-ɸʄʋʈɽ 
 

ʂʆʈʏɸʂ ʉ. ɸ., ɿɸʂʀʈʆɺ ʈ. ʊ. 
 

ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 
ɺ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʠʩʩʣʝʜʫʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʧʨʝʜʝʣʘʭ ʃʝʥʠʥ-

ʩʢʦʛʦ ʨʘʡʦʥʘ, ʛ. ʂʦʤʩʦʤʦʣʴʩʢ-ʥʘ-ɸʤʫʨʝ, ʍʘʙʘʨʦʚʩʢʦʛʦ ʢʨʘʷ ʥʘ ʣʝʚʦʤ ʙʝʨʝʛʫ ʨ. ɸʤʫʨ, ʛʜʝ ʧʨʝʜ-

ʧʦʣʘʛʘʝʪʩʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʘʚʪʦʜʦʨʦʛʠ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 2,3 ʢʤ ʦʪ ʧʝʨʝʢʨʝʩʪʢʘ ʂʦʤʩʦʤʦʣʴʩʢʦʛʦ 

ʰʦʩʩʝ ï ʧʨʦʩʧʝʢʪ ʇʦʙʝʜʳ ʜʦ ʫʣ. ʇʝʨʤʩʢʦʡ ʩ ʧʦʜʭʦʜʦʤ ʢ ʧʣʦʱʘʜʢʝ ʊʆʉʕʈ. 

ʀʩʩʣʝʜʫʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ ʯʘʩʪʠʯʥʦ ʟʘʩʪʨʦʝʥʘ, ʩʧʣʘʥʠʨʦʚʘʥʘ ʥʘʤʳʚʥʳʤʠ ʛʨʫʥʪʘʤʠ ʩ 

ʨʝʜʢʠʤʠ ʙʝʩʩʠʩʪʝʤʥʳʤʠ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʤʠ ʥʘʚʘʣʘʤʠ ʙʳʪʦʚʳʭ ʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʦʪʭʦʜʦʚ, 

ʥʘʩʳʱʝʥʘ ʩʝʪʴʶ ʠʥʞʝʥʝʨʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ, ʤʝʩʪʘʤʠ ʟʘʜʝʨʥʦʚʘʥʘ, ʫʯʘʩʪʦʢ ʥʘʯʘʣʘ ʪʨʘʩʩʳ ʧʦ-

ʢʨʳʪ ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ. ɸʙʩʦʣʶʪʥʳʝ ʦʪʤʝʪʢʠ ʧʦʚʝʨʭʥʦʩʪʠ ʫʯʘʩʪʢʘ ʠʟʳʩʢʘʥʠʡ ʠʟʤʝʥʷ-

ʶʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ, ʦʪ 20,92 ʤ ʜʦ 25,53 ʤ[4]. 

ʅʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʧʨʦʮʝʩʩʦʤ, ʦʩʣʦʞʥʷʶʱʠʤ ʫʩʣʦʚʠʷ ʙʝʟʦʧʘʩʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʦʝʢ-

ʪʠʨʫʝʤʦʡ ʘʚʪʦʜʦʨʦʛʠ, ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩ ʩʫʬʬʦʟʠʠ ʠ ʩʚʷʟʘʥʥʦʝ ʩ ʥʠʤ ʦʙʨʘʟʦʚʘʥʠʝ ʧʨʦʚʘʣʦʚ ʚ 

ʧʨʝʜʝʣʘʭ ʪʦʣʱʠ ʥʘʤʳʚʥʳʭ ʧʝʩʢʦʚ.  

ʉʫʬʬʦʟʠʷ ï ʧʨʦʮʝʩʩ ʨʘʟʨʫʰʝʥʠʷ ʠ ʚʳʥʦʩʘ ʧʦʪʦʢʦʤ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦ-

ʥʝʥʪʦʚ ʠ ʢʨʫʧʥʳʭ ʤʘʩʩ ʜʠʩʧʝʨʩʥʳʭ ʠ ʩʮʝʤʝʥʪʠʨʦʚʘʥʥʳʭ ʦʙʣʦʤʦʯʥʳʭ ʛʦʨʥʳʭ ʧʦʨʦʜ. ʇʦ ʭʘʨʘʢ-

ʪʝʨʫ ʨʘʟʨʫʰʝʥʠʷ ʛʦʨʥʳʭ ʧʦʨʦʜ ʚʳʜʝʣʷʶʪ ʭʠʤʠʯʝʩʢʫʶ ʠ ʤʝʭʘʥʠʯʝʩʢʫʶ ʩʫʬʬʦʟʠʶ [3]. ɺ ʩʪʨʦʠ-

ʪʝʣʴʥʦʡ ʠ ʛʦʨʥʦʡ ʧʨʘʢʪʠʢʝ ʭʠʤʠʯʝʩʢʫʶ ʩʫʬʬʦʟʠʶ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʠ ʠʟʫʯʘʶʪ ʢʘʢ ʢʘʨʩʪʦʚʦ-

ʩʫʬʬʦʟʠʦʥʥʳʡ ʧʨʦʮʝʩʩ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʤʝʭʘʥʠʯʝʩʢʘʷ ʩʫʬʬʦʟʠʷ ï ʧʨʦʮʝʩʩ 

ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʚʳʥʦʩʘ ʬʠʣʴʪʨʘʮʠʦʥʥʳʤ ʧʦʪʦʢʦʤ ʤʝʣʢʠʭ ʥʝʨʘʩʪʚʦʨʠʤʳʭ ʯʘʩʪʠʮ ʠʟ ʥʝʦʜʥʦʨʦʜ-

ʥʳʭ ʧʝʩʢʦʚ. ɼʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʫʬʬʦʟʠʠ ʥʝʦʙʭʦʜʠʤʦ ʥʝʩʢʦʣʴʢʦ 

ʫʩʣʦʚʠʡ: ʥʘʣʠʯʠʝ ʚʦʜʦʥʘʩʳʱʝʥʥʦʛʦ ʧʝʩʢʘ, ʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ ʧʦʪʦʢʘ ʚ ʥʝʤ ʠ ʩʨʝʜʳ, ʚ ʢʦʪʦʨʦʡ 

ʤʦʞʝʪ ʘʢʢʫʤʫʣʠʨʦʚʘʪʴʩʷ ʤʝʣʢʦʟʝʨʥʠʩʪʘʷ ʧʝʩʯʘʥʘʷ ʤʘʩʩʘ ʚʳʥʦʩʠʤʘʷ ʚʦʜʦʡ.ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ 

ʨʘʟʚʠʪʠʷ ʩʫʬʬʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʷʚʣʷʝʪʩʷ ʩʠʣʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʚʦʜʳ, ʩʚʦ-

ʙʦʜʥʦ ʜʚʠʞʫʱʝʡʩʷ ʚ ʧʦʨʦʜʝ ʠ ʧʨʦʠʟʚʦʜʷʱʝʡ ʨʘʟʨʫʰʠʪʝʣʴʥʫʶ ʨʘʙʦʪʫ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʚʦʟ-

ʜʝʡʩʪʚʠʷ ʛʦʨʥʘʷ ʧʦʨʦʜʘ ʪʝʨʷʶʪ ʩʚʦʶ ʩʪʨʫʢʪʫʨʥʫʶ ʧʨʦʯʥʦʩʪʴ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʚ 

ʥʠʭ ʦʩʣʘʙʣʝʥʥʳʭ ʟʦʥ ʩ ʧʦʚʳʰʝʥʥʦʡ ʧʦʨʠʩʪʦʩʪʴʶ ʠ ʨʘʟʣʠʯʥʳʭ ʧʦʣʦʩʪʝʡ. 

ʇʨʦʷʚʣʝʥʠʷ ʩʫʬʬʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʯʨʝʟʚʳʯʘʡʥʦ ʨʘʟʥʦʦʙʨʘʟʥʳ. ʆʥʠ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʠ ʧʦʜʟʝʤʥʳʝ. ʇʦʜʟʝʤʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʦʙʥʘʨʫʞʝʥʳ ʪʦʣʴʢʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʦʚʝʨʭʥʦʩʪʥʳʝ ʧʨʦʷʚʣʝ-

ʥʠʷʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʬʦʨʤʳ ʨʝʣʴʝʬʘ, ʯʝʪʢʦ ʚʳʨʘʞʝʥʳ ʠ ʣʝʛʢʦ ʠʜʝʥʪʠʬʠʮʠ-

ʨʫʶʪʩʷ. ʅʘʠʙʦʣʝʝ ʪʠʧʠʯʥʳʝ ï ʦʩʝʜʘʥʠʷ ʠ ʧʨʦʚʘʣʳ. ʆʩʝʜʘʥʠʷ ʥʝ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʥʘʨʫʰʝʥʠʝʤ 

ʩʧʣʦʰʥʦʩʪʠ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʘ ʧʨʦʚʘʣʳ ʚʩʝʛʜʘ ʦʛʨʘʥʠʯʝʥʳ ʫʟʢʠʤ ʫʩʪʫʧʦʤ ʠ ʠʤʝʶʪ ʬʦʨʤʫ 

ʦʙʨʘʱʝʥʥʦʛʦ ʚʝʨʰʠʥʦʡ ʚʥʠʟ ʫʩʝʯʝʥʥʦʛʦ ʢʦʥʫʩʘ [1]. 

ɼʦʤʠʥʠʨʫʶʱʫʶ ʨʦʣʴ ʚ ʩʫʬʬʦʟʠʦʥʥʦʤ ʨʘʟʨʫʰʝʥʠʠ ʥʝʩʚʷʟʥʳʭ ʧʦʨʦʜ ʠʛʨʘʶʪ ʬʠʣʴʪʨʘ-

ʮʠʦʥʥʳʝ ʜʝʬʦʨʤʘʮʠʠ. ɺ ʥʝʩʚʷʟʥʳʭ ʧʦʨʦʜʘʭ ʩ ʧʦʩʪʝʧʝʥʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ 

ʛʨʘʜʠʝʥʪʘ ʚʥʘʯʘʣʝ ʧʨʦʠʩʭʦʜʠʪ ʩʚʦʙʦʜʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʤʝʣʢʠʭ ʯʘʩʪʠʮ ʚ ʧʦʨʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, 

ʘ ʟʘʪʝʤ ʥʘʩʪʫʧʘʝʪ ʧʦʣʥʦʝ ʨʘʟʨʫʰʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʧʦʨʦʜʳ ï ʩʫʬʬʦʟʠʷ ʤʘʩʩʳ (ʚʳʧʦʨ). ɽʩʣʠ ʚ ʥʝ-

ʩʚʷʟʥʳʭ ʧʦʨʦʜʘʭ ʠʤʝʶʪʩʷ ʢʘʥʘʣʳ ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʡ ʬʠʣʴʪʨʘʮʠʠ, ʚ ʥʠʭ ʨʘʟʚʠʚʘʝʪʩʷ ʨʘʟʤʳʚ[3].  

ɺ ʩʫʱʝʩʪʚʫʶʱʝʡ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʦʡ ʩʠʩʪʝʤʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʫʯʘʩʪʢʘ ʧʨʦʚʘʣʳ ʦʙʨʘ-

ʟʫʶʪʩʷ ʧʨʠ ʬʠʣʴʪʨʘʮʠʦʥʥʦʤ ʨʘʟʨʫʰʝʥʠʠ ʩʫʬʬʦʟʠʦʥʥʦ-ʥʝʫʩʪʦʡʯʠʚʳʭ ʥʘʤʳʚʥʳʭ ʧʝʩʢʦʚ ʟʦʥʳ 

ʘʵʨʘʮʠʠ ʠ ʠʭ ʨʘʟʤʳʚʘʥʠʷ ʥʠʩʭʦʜʷʱʠʤ ʧʦʪʦʢʦʤ ʚʦʜ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ. ʇʨʠʯʝʤ ʥʘʠʙʦʣʝʝ 
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ʩʫʬʬʦʟʠʦʥʥʦ-ʦʧʘʩʥʳʤʠ ʷʚʣʷʶʪʩʷ ʫʯʘʩʪʢʠ, ʛʜʝ ʤʝʞʜʫ ʪʦʣʱʝʡ ʥʘʤʳʚʥʳʭ ʧʝʩʢʦʚ ʠ ʛʘʣʝʯʥʠʢʦ-

ʚʳʤ ʛʨʫʥʪʦʤ ʦʪʩʫʪʩʪʚʫʝʪ ʩʣʦʡ ʩʣʘʙʦʧʨʦʥʠʮʘʝʤʦʛʦ ʛʣʠʥʠʩʪʦʛʦ ʛʨʫʥʪʘ. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʩʫʬʬʦʟʠʦʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʥʘʤʳʚʥʦʛʦ ʛʨʫʥʪʘ ʚʳʧʦʣʥʝʥʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʦʨʤʫʣʳ 13 (ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʧʦ ʦʮʝʥʢʝ ʤʝʩʪʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʪʢʦʩʦʚ 

ʠ ʚʳʙʦʨʫ ʩʧʦʩʦʙʦʚ ʠʭ ʫʢʨʝʧʣʝʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ, ʄ., 1970 ʛ), ʘʥʘʣʠʟ ʚʳ-

ʧʦʣʥʝʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʢʘʟʘʪʝʣʝʡ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 23 ʧʨʦʙ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʝ, 

ʧʨʦʮʝʩʩ ʩʫʬʬʦʟʠʦʥʥʦʛʦ ʚʳʥʦʩʘ ʥʝʚʦʟʤʦʞʝʥ, ʝʩʣʠ ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ: 
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ʛʜʝ D3, D10, D17, D60 -  ʜʠʘʤʝʪʨʳ ʯʘʩʪʠʮ ʛʨʫʥʪʘ, ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʳʭ ʧʦ ʚʝʩʫ ʩʦʩʪʘʚʣʷʝʪ 

3, 10, 17, 60 %, ʤʤ;  

wmmʚ - ʤʘʢʩʠʤʘʣʴʥʘʷ ʤʦʣʝʢʫʣʷʨʥʘʷ ʚʣʘʛʦʝʤʢʦʩʪʴ ʛʨʫʥʪʘ, ʜ.ʝ. (ʜʣʷ ʧʝʩʢʘ ʤʝʣʢʦʛʦ ʧʨʠʥʷ-

ʪʘʷ ʨʘʚʥʦʡ 0,028 ʜ.ʝ.). 

ɖű - ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʟʥʦʟʝʨʥʠʩʪʦʩʪʠ ʛʨʫʥʪʘ; 

mű - ʬʘʢʪʠʯʝʩʢʘʷ ʧʦʨʠʩʪʦʩʪʴ ʛʨʫʥʪʘ;                                                     

m - ʨʘʩʯʝʪʥʘʷ ʧʦʨʠʩʪʦʩʪʴ ʛʨʫʥʪʘ;                                                                

ɔʩʢ -ʦʙʲʝʤʥʳʡ ʚʝʩ ʩʢʝʣʝʪʘ ʛʨʫʥʪʘ, ʛ/ʩʤ3; 

ȹ - ʫʜʝʣʴʥʳʡ ʚʝʩ ʛʨʫʥʪʘ, ʛ/ʩʤ3; 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʯʝʪʘ ʧʦʣʫʯʝʥʦ ʥʝʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʥʥʦʛʦ ʫʩʣʦʚʠʷ ʜʣʷ ʚʩʝʭ ʠʩʩʣʝʜʫʝ-

ʤʳʭ ʧʨʦʙ, ʧʨʠ ʨʘʩʯʝʪʝ ʧʦ ʫʩʨʝʜʥʝʥʥʳʤ ʟʥʘʯʝʥʠʷʤ ʧʦʢʘʟʘʪʝʣʝʡ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʣʫʯʝʥʦ 

ʩʣʝʜʫʶʱʝʝ ʯʠʩʣʝʥʥʦʝ ʥʝʨʘʚʝʥʩʪʚʦ: 

0,15 Ó 0,426, 

ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʚʳʩʦʢʫʶ ʜʦʣʶ ʚʝʨʦʷʪʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʩʫʬʬʦʟʠʦʥʥʦʛʦ ʚʳʥʦʩʘ ʚ ʥʘʤʳʚʥʳʭ 

ʧʝʩʢʘʭ. 

ɼʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʩʫʬʬʦʟʠʠ ʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ ʤʝʨ ʟʘʱʠʪʳ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʫʤʝʥʴʰʝʥʠʝ ʛʨʘʜʠʝʥʪʦʚ ʠ ʩʢʦʨʦʩʪʝʡ ʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ ʧʦʪʦʢʘ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʫʩʪʨʘʠʚʘʶʪ ʰʧʫʥ-

ʪʦʚʳʝ ʦʛʨʘʞʜʝʥʠʷ ʠ ʧʨʦʪʠʚʦʬʠʣʴʪʨʘʮʠʦʥʥʳʝ ʟʘʚʝʩʳ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʜʣʠʥʳ ʧʫʪʠ ʬʠʣʴʪʨʘʮʠʠ 

ʧʦʪʦʢʘ ʠʣʠ ʧʦʣʥʦʛʦ ʦʛʨʘʞʜʝʥʠʷ ʦʪ ʥʝʛʦ ʟʘʱʠʱʘʝʤʦʛʦ ʫʯʘʩʪʢʘ. ʊʘʢʞʝ ʫʩʪʨʘʠʚʘʶʪ ʦʙʨʘʪʥʳʝ 

ʬʠʣʴʪʨʳ, ʪ.ʝ. ʦʪʩʳʧʘʶʪ ʚʦʜʦʧʨʦʥʠʮʘʝʤʳʝ ʧʦʨʦʜʳ ʩʣʦʷʤʠ ʚ ʧʦʨʷʜʢʝ ʧʦʩʪʝʧʝʥʥʦʛʦ ʚʦʟʨʘʩʪʘʥʠʷ 

ʯʘʩʪʠʮ ʦʪ ʤʝʣʢʠʭ ʢ ʢʨʫʧʥʳʤ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ ʧʦʪʦʢʘ[2].ɺ ʯʘʩʪʥʦʩʪʠ, ʥʘ ʠʩʩʣʝ-

ʜʫʝʤʦʤ ʫʯʘʩʪʢʝ ʦʙʱʝʡ ʨʝʢʦʤʝʥʜʘʮʠʝʡ ʧʦ ʥʝʜʦʧʫʱʝʥʠʶ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʦʚʘʣʦʚ ʠ ʟʘʱʠʪʝ ʜʦ-

ʨʦʞʥʦʛʦ ʧʦʣʦʪʥʘ ʦʪ ʨʘʟʨʫʰʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʠʝ ʥʘʜʝʞʥʦʡ ʛʠʜʨʦʠʟʦʣʷʮʠʠ ʩ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʥʘʤʳʚʥʳʭ ʧʝʩʢʦʚ, ʟʘʣʝʛʘʶʱʠʭ ʚ ʦʩʥʦʚʘʥʠʠ ʘʚʪʦʜʦʨʦʛʠ ʠ ʥʘ ʦʙʦʯʠʥʘʭ. ɼʣʷ ʵʪʦʛʦ ʚ ʧʨʦ-

ʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʫʚʝʣʠʯʝʥʥʫʶ ʰʠʨʠʥʫ ʦʙʦʯʠʥ 

ʠ ʧʦʢʨʳʪʠʝ ʠʭ ʛʣʠʥʠʩʪʳʤʠ ʩʣʘʙʦʧʨʦʥʠʮʘʝʤʳʤʠ ʵʢʨʘʥʘʤʠ, ʫʩʪʨʦʡʩʪʚʦ ʚʦʜʦʦʪʚʦʜʥʳʭ ʣʦʪʢʦʚ 

ʚʜʦʣʴ ʜʦʨʦʞʥʦʛʦ ʧʦʣʦʪʥʘ, ʘ ʪʘʢʞʝ ʩʦʙʣʶʜʝʥʠʷ ʨʝʛʣʘʤʝʥʪʘ ʫʢʣʘʜʢʠ ʘʩʬʘʣʴʪʦʙʝʪʦʥʘ ʚ ʧʨʦʮʝʩʩʝ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʘʚʪʦʜʦʨʦʛʠ.  
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ʕʂʉʇʃʋɸʊɸʎʀʀ  ɾɽʃɽɿʅʆɼʆʈʆɾʅʓʍ ʇʋʊɽʁ ʅɸ ʋʏɸʉʊʂɽ 

ʇɽʈɽɻʆʅɸ çɸʐɸ ï ʄʀʅʔʗʈè 
 

ʂʆʈʏɸʂ ʉ. ɸ. 
  

ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʦʧʘʩʥʳʭ ʪʝʭʥʦʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʟʘʯʘʩʪʫʶ ʩʚʷʟʘʥʦ ʩ ʘʢʪʠʚʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ. ʗʨʢʠʤ ʧʨʠʤʝʨʦʤ ʵʪʦʛʦ ʷʚʣʷʝʪʩʷ ʘʚʘʨʠʡʥʘʷ ʩʠʪʫʘʮʠʷ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞ-

ʥʳʭ ʧʫʪʷʭ ʚ ʨʘʡʦʥʝ ʩʪʘʥʮʠʠ ɹʠʷʥʢʘ, ʛʜʝ ʣʝʪʦʤ 2017 ʛ. ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʝ ʧʦʣʦʪʥʦ, ʧʦ ʢʦʪʦ-

ʨʦʤʫ ʢʘʞʜʳʝ 5-8 ʤʠʥʫʪ ʧʨʦʠʩʭʦʜʠʪ ʜʚʠʞʝʥʠʝ ʧʘʩʩʘʞʠʨʩʢʠʭ ʠ ʪʦʚʘʨʥʳʭ ʧʦʝʟʜʦʚ ʧʨʦʠʟʦʰʣʦ 

ʦʙʨʫʰʝʥʠʝ ʢʨʫʧʥʦʡ ʦʪʜʝʣʴʥʦʩʪʠ ʩʢʘʣʴʥʦʛʦ ʤʘʩʩʠʚʘ. ɾʝʣʝʟʥʘʷ ʜʦʨʦʛʘ ʧʨʠʤʳʢʘʝʪ ʢ ʢʨʫʪʦʤʫ 

ʩʢʣʦʥʫ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 500 ʤ, ʩʣʦʞʝʥʥʦʤʫ ʠʟʚʝʩʪʥʷʢʘʤʠ. ʄʘʩʩʠʚ ʛʦʨʥʳʭ ʧʦʨʦʜ ʠʤʝʝʪ ʩʣʦʞ-

ʥʫʶ ʪʨʝʱʠʥʦʚʘʪʫʶ ʩʪʨʫʢʪʫʨʫ, ʢʦʪʦʨʦʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʛʦ ʫʩʪʦʡʯʠʚʦʝ ʩʦʩʪʦʷʥʠʝ. ɼʨʫʛʠʤ ʚʘʞ-

ʥʳʤ ʬʘʢʪʦʨʦʚ ʚʣʠʷʶʱʠʤ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʟʘʧʦʣʥʠʪʝʣʷ ʠ ʚʦʜʳ ʚ ʪʨʝʱʠʥʘʭ. ɺ 

ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʪʦʣʯʢʦʤ ʢ ʨʘʟʚʠʪʠʶ ʦʙʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʤʦʛʣʠ ʧʦʩʣʫʞʠʪʴ ʚʦʟʥʠʢʘʶʱʠʝ 

ʩʝʡʩʤʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ ʦʪ ʧʨʦʭʦʜʷʱʠʭ ʧʦʝʟʜʦʚ ʠ ʚʟʨʳʚʥʳʭ ʨʘʙʦʪ ʥʘ ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʨʷʜʦʤ 

ʢʘʨʴʝʨʝ.  

ʇʨʠʦʨʠʪʝʪʥʦʡ ʟʘʜʘʯʝʡ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʲʝʢʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʧʨʝʜʝʣʘʭ ʫʯʘʩʪʢʦʚ 

ʨʘʟʚʠʪʠʷ ʦʧʘʩʥʳʭ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ  ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʨʠʩʢʦʚ ʚʦʟʥʠʢʥʦ-

ʚʝʥʠʷ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ, ʜʣʷ ʯʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʢʦʤʧʣʝʢʩʥʦʝ ʠʟʫʯʝʥʠʝ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʧʨʦʚʝ-

ʜʝʥʠʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ ʠ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ʀʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʢʘʨʪʠʨʦʚʘʥʠʝ ʚʢʣʶʯʘʣʦ ʚ ʩʝʙʷ ʜʦʢʫʤʝʥʪʘʮʠʶ ʪʨʝʱʠʥ ʥʘ 6 

ʩʧʝʮʠʘʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʨʘʚʥʦʤʝʨʥʦ ʧʦ ʚʩʝʡ ʠʟʫʯʘʝʤʦʡ ʧʣʦʱʘʜʠ [1]. ɹʳʣʠ ʚʳ-

ʧʦʣʥʝʥʳ ʟʘʤʝʨʳ ʵʣʝʤʝʥʪʦʚ ʟʘʣʝʛʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʪʨʝʱʠʥ, ʦʙʱʠʡ ʦʙʲʝʤ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʠʣ 615 

ʰʪʫʢ (ʥʝ ʤʝʥʝʝ 100 ʥʘ ʢʘʞʜʦʤ ʫʯʘʩʪʢʝ) [2]. ʄʝʪʦʜʠʢʘ ʩʝʡʩʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʩʥʦʚʘʥʘ ʥʘ 

ʨʝʛʠʩʪʨʘʮʠʠ ʩ ʧʦʤʦʱʴʶ ʩʝʡʩʤʦʧʨʠʝʤʥʠʢʦʚ ʤʝʭʘʥʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʛʨʫʥʪʘ ʠ ʟʘʧʠʩʴʶ ʠʭ ʥʘ 

ʩʝʡʩʤʦʨʝʛʠʩʪʨʘʪʦʨ çʋʈɸʅè [3]. ʇʨʦʠʟʚʝʜʝʥʦ ʥʝ ʤʝʥʝʝ 16 ʟʘʤʝʨʦʚ, ʠʟ ʥʠʭ 12 ʦʪ ʧʨʦʭʦʜʷʱʠʭ 

ʧʦʝʟʜʦʚ ʠ ʦʪ ʚʟʨʳʚʥʳʭ ʨʘʙʦʪ ʥʘ ɹʠʷʥʢʦʚʩʢʦʤ ʢʘʨʴʝʨʝ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʥʞʝʥʝʥʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʳ ʪʨʠ ʦʩʥʦʚʥʳʭ 

ʪʠʧʘ  ʙʣʦʯʥʦʩʪʠ: ʛʣʳʙʦʚʳʡ, ʧʣʠʪʯʘʪʳʡ ʠ ʩʪʦʣʙʯʘʪʳʡ. ʇʦʩʣʝʜʥʠʡ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʤ, 

ʪʘʢ ʢʘʢ ʨʘʟʤʝʨ ʙʣʦʢʦʚ ʜʦʩʪʠʛʘʝʪ ʥʝʩʢʦʣʴʢʠʭ ʤʝʪʨʦʚ. ʆʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʩʚʦʜʥʳʭ ʟʘʤʝʨʦʚ 

ʪʨʝʱʠʥ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʫʩʪʦʡʯʠʚʳʤʠ (ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʧʦʚʩʝʤʝʩʪʥʦ) ʷʚʣʷʶʪʩʷ 3 ʩʠʩʪʝʤʳ 

ʪʨʝʱʠʥ: 

I ï ʘʟʠʤʫʪ ʧʘʜʝʥʠʷ 15-60Á (ʩʨʝʜʥʠʡ 45Á) ʩ ʫʛʣʘʤʠ ʧʘʜʝʥʠʷ 5-40Á (ʩʨʝʜʥʠʡ 25Á); 

II ï ʩʠʩʪʝʤʘ ʩʫʙʚʝʨʪʠʢʘʣʴʥʳʭ ʪʨʝʱʠʥ, ʧʨʦʷʚʣʷʶʱʘʷʩʷ ʚ ʜʚʫʭ ʢʚʘʜʨʘʥʪʘʭ: ʘʟʠʤʫʪ ʧʘʜʝ-

ʥʠʷ 120 - 165Á (ʩʨʝʜʥʠʡ 140Á) ʩ ʫʛʣʘʤʠ ʧʘʜʝʥʠʷ 79-90Á (ʩʨʝʜʥʠʡ 75Á) ʠ ʘʟʠʤʫʪʘʤʠ ʧʘʜʝʥʠʷ 307-

325Á  (ʩʨʝʜʥʠʡ 310Á) ʩ ʫʛʣʘʤʠ ʧʘʜʝʥʠʷ 80-90Á (ʩʨʝʜʥʠʡ 87Á); 

III ï ʘʟʠʤʫʪ ʧʘʜʝʥʠʷ 210-230Á (ʩʨʝʜʥʠʡ 215Á) ʩ ʫʛʣʘʤʠ ʧʘʜʝʥʠʷ 55-80Á (ʩʨʝʜʥʠʡ 70Á). 

ɼʣʷ ʣʫʯʰʝʡ ʥʘʛʣʷʜʥʦʩʪʠ ʧʦ ʩʚʦʜʥʳʤ ʟʘʤʝʨʘʤ ʧʦʩʪʨʦʝʥʘ ʧʝʨʩʧʝʢʪʠʚʥʘʷ ʜʠʘʛʨʘʤʤʘ 

ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ, ʦʪʨʘʞʘʶʱʘʷ ʦʨʠʝʥʪʠʨʦʚʢʫ ʦʩʥʦʚʥʳʭ ʩʠʩʪʝʤ ʪʨʝʱʠʥ ʚ ʚʠʜʝ ʧʣʦʩʢʦʩʪʝʡ (ʨʠ-

ʩʫʥʦʢ 1). 

ɼʦʧʫʩʪʠʤʘʷ ʩʢʦʨʦʩʪʴ ʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʜʣʷ ʜʦʣʦʤʠʪʠʟʠʨʦʚʘʥʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚ 

ʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ ʩʢʣʦʥʘ (ʦʪʢʦʩʘ) 1751 ʢʤ ʧʝʨʝʛʦʥʘ ɸʰʘ-ʄʠʥʴʷʨ  ʩʦʩʪʘʚʣʷʝʪ 20 ʩʤ/ʩ.  

ʇʨʦʭʦʜʷʱʠʝ ʞ/ʜ ʩʦʩʪʘʚʳ ʥʝ ʦʢʘʟʳʚʘʶʪ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʢʘʣʴʥʳʡ ʤʘʩʩʠʚ 

ʥʠʞʥʝʛʦ ʫʯʘʩʪʢʘ ʩʢʣʦʥʘ ʠ ʥʝ ʚʳʟʳʚʘʶʪ ʥʘʨʫʰʝʥʥʦʩʪʠ ʤʘʩʩʠʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʧʨʠʚʦʜʷʱʝʡ ʢ 

ʢʘʤʥʝʧʘʜʘʤ ʠ ʦʧʦʣʟʥʷʤ, ʪʘʢ ʢʘʢ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʝ ʚʝʣʠʯʠʥʳ ʩʢʦʨʦʩʪʠ ʩʝʡʩʤʠ-

ʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʛʨʫʥʪʘ ʤʝʥʴʰʝ ʜʦʧʫʩʪʠʤʦʡ ʚ 100 ʨʘʟ.  
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ʈʠʩ. 1. ʇʝʨʩʧʝʢʪʠʚʥʘʷ ʜʠʘʛʨʘʤʤʘ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʧʦ ʩʚʦʜʥʳʤ ʟʘʤʝʨʘʤ  

 

ʇʦ ʩʪʝʧʝʥʠ ʦʧʘʩʥʦʩʪʠ ʫʯʘʩʪʢʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 3 ʢʘʪʝʛʦʨʠʠ:  

ï ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʝʟʦʧʘʩʥʳʝ ʫʯʘʩʪʢʠ ˉ1ï3. ʆʨʠʝʥʪʠʨʦʚʢʘ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʥʘ ʫʯʘʩʪʢʘʭ 

ʚ ʮʝʣʦʤ ʥʝ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʝʪ ʦʙʨʘʟʦʚʘʥʠʶ ʢʨʫʧʥʳʭ ʚʳʚʘʣʦʚ: ʩʫʙʚʝʨʪʠʢʘʣʴʥʳʝ ʪʨʝʱʠʥʳ ʦʨʠʝʥ-

ʪʠʨʦʚʘʥʳ ʧʦʜ ʫʛʣʦʤ 25-27Á ʢ ʣʠʥʠʠ ʩʢʣʦʥʘ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʦʧʨʦʢʠʜʳʚʘʥʠʝ ʙʣʦʢʦʚ ʠ ʦʙʨʘʟʦʚʘ-

ʥʠʝ ʚʳʚʘʣʦʚ. ɼʚʝ ʦʩʪʘʚʰʠʝʩʷ ʩʠʩʪʝʤʳ ʪʨʝʱʠʥ ʧʨʘʢʪʠʯʝʩʢʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ ʩʢʣʦʥʫ. ʇʨʠ ʵʪʦʤ 

ʧʦʣʦʛʠʡ ʫʛʦʣ ʧʘʜʝʥʠʷ (ʚ ʩʨʝʜʥʝʤ 25Á) ʪʨʝʱʠʥ ʦʜʥʦʡ ʠʟ ʩʠʩʪʝʤ ʥʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʝʨʝ-

ʤʝʱʝʥʠʷ ʙʣʦʢʦʚ. ʅʝʙʦʣʴʰʠʝ ʚʳʚʘʣʳ ʤʦʛʫʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʟʘ ʩʯʝʪ ʚʘʨʠʘʮʠʠ ʦʨʠʝʥʪʠʨʦʚʢʠ 

ʪʨʝʱʠʥ ʚ ʦʩʥʦʚʥʦʤ ʚ ʧʝʨʠʦʜ ʠʥʪʝʥʩʠʚʥʳʭ ʜʦʞʜʝʡ ʠʣʠ ʩʥʝʛʦʪʘʷʥʠʷ. 

ï ʦʧʘʩʥʳʝ ʫʯʘʩʪʢʠ ˉ5,6 ï ʘʥʘʣʦʛʠʯʥʳ ʫʯʘʩʪʢʫ ˉ 4 ʧʦ ʩʪʝʧʝʥʠ ʦʧʘʩʥʦʩʪʠ: ʫʛʦʣ ʤʝʞʜʫ 

ʩʢʣʦʥʦʤ ʠ ʧʣʦʩʢʦʩʪʷʤʠ ʩʫʙʚʝʨʪʠʢʘʣʴʥʳʭ ʪʨʝʱʠʥ ʥʝʩʢʦʣʴʢʦ ʫʚʝʣʠʯʠʣʩʷ (ʜʦ 6-15Á), ʥʦ ʦʜʥʦ-

ʚʨʝʤʝʥʥʦ ʯʝʪʢʦ ʧʨʦʷʚʠʣʘʩʴ ʩʠʩʪʝʤʘ ʪʨʝʱʠʥ ʩ ʧʦʣʦʛʠʤ (15-20Á) ʫʛʣʦʤ ʧʘʜʝʥʠʷ ʚ ʩʪʦʨʦʥʫ ʩʢʣʦ-

ʥʘ. ʇʨʠ ʵʪʦʤ ʧʨʦʩʪʠʨʘʥʠʝ ʵʪʠʭ ʪʨʝʱʠʥ ʧʨʘʢʪʠʯʝʩʢʠ ʧʘʨʘʣʣʝʣʴʥʦ ʩʢʣʦʥʫ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʫʯʘʩʪʢʘ 

ˉ3, ʛʜʝ ʵʪʦʪ ʫʛʦʣ ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 18Á;  

ï ʚʝʩʴʤʘ ʦʧʘʩʥʳʡ ʫʯʘʩʪʦʢ ˉ4, ʪ.ʢ. ʩʠʩʪʝʤʳ ʩʫʙʚʝʨʪʠʢʘʣʴʥʳʭ ʪʨʝʱʠʥ ʧʨʘʢʪʠʯʝʩʢʠ ʧʘ-

ʨʘʣʣʝʣʴʥʳ ʩʢʣʦʥʫ (ʫʛʦʣ ʤʝʞʜʫ ʧʨʦʩʪʠʨʘʥʠʝʤ ʪʨʝʱʠʥ ʠ ʩʢʣʦʥʦʤ ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 3Á), ʪ.ʝ. 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʨʫʧʥʳʭ ʚʳʚʘʣʦʚ ʟʘ ʩʯʝʪ ʦʧʨʦʢʠʜʳʚʘʥʠʷ ʙʣʦʢʦʚ, ʧʦʜʨʝʟʘʥʥʳʭ ʚʩʪʨʝʯʥʦ ʧʘʜʘʶ-

ʱʠʤʠ ʪʨʝʱʠʥʘʤʠ ʩ ʫʛʣʘʤʠ ʧʘʜʝʥʠʷ 30Á ʠ 67Á, ʜʦʩʪʘʪʦʯʥʦ ʚʝʨʦʷʪʥʦ. 

ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʦʙʨʫʰʝʥʠʷ ʠ ʚʳʚʘʣʘ ʛʦʨʥʦʡ ʧʦʨʦʜʳ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʧʫʪʠ, 

ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʤʝʨʦʧʨʠʷʪʠʷ: ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʢʘʤʥʝʫʣʘʚʣʠʚʘʶʱʠʭ ʙʘʨʴʝʨʦʚ; ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʦ ʛʘʣʝʨʝʡ ʥʘʜ ʞ/ʜ ʧʫʪʷʤʠ; ʘʥʢʝʨʥʦʝ ʢʨʝʧʣʝʥʠʝ ʦʪʢʦʩʦʚ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʟʘʪʷʞʢʦʡ ʪʨʦʩʦ-

ʚʦʡ ʟʘʚʝʩʦʡ; ʪʝʨʨʘʩʠʨʦʚʘʥʠʝ ʦʧʘʩʥʳʭ ʫʯʘʩʪʢʦʚ ʩʢʣʦʥʘ; ʩʙʨʦʩ ʥʘʚʠʩʘʶʱʝʡ ʩʢʘʣʴʥʦʡ ʤʘʩʩʳ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʚʟʨʳʚʘ; ʛʦʨʥʦ-ʢʘʧʠʪʘʣʴʥʳʝ ʠ ʟʘʦʪʢʦʩʥʳʝ ʨʘʙʦʪʳ ʥʘ ʩʢʣʦʥʝ ʛʦʨʳ ʩ 

ʥʘʨʝʟʘʥʠʝʤ ʫʩʪʫʧʦʚ ʜʣʷ ʫʣʘʚʣʠʚʘʥʠʷ ʢʘʤʥʝʧʘʜʘ, ʚʟʘʤʝʥ ʢʘʤʥʝʫʣʘʚʣʠʚʘʶʱʠʭ ʙʘʨʴʝʨʦʚ. 

 
ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 
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ʥʳʭ ʠʩʢʦʧʘʝʤʳʭ // ʀʥʞʝʥʝʨʥʘʷ ʛʝʦʣʦʛʠʷ. 2011.  ̄1. ʉ. 68-72. 
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ʪʝʭʥ. ʠʟʜ-ʚʦ ʣʠʪ. ʧʦ ʛʝʦʣ. ʠ ʦʭʨ. ʥʝʜʨ. 1956. 132 ʩ. 

3. ɾʘʨʠʢʦʚ ʉ.ʅ., ʐʝʤʝʥʝʚ ɺ. ɻ. ʆ ʚʣʠʷʥʠʠ ʚʟʨʳʚʥʳʭ ʨʘʙʦʪ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʙʦʨʪʦʚ ʢʘ-

ʨʴʝʨʦʚ // ʀʟʚʝʩʪʠʷ ʚʫʟʦʚ. ɻʦʨʥʳʡ ʞʫʨʥʘʣ. - 2013. - ˉ 2. - ʉ. 80-83. 
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ʋɼʂ 55 

 

ʈɽʉʋʈʉʓ ʇʆɼɿɽʄʅʓʍ ɺʆɼ ɻʆʈʆɼɸ ɽʂɸʊɽʈʀʅɹʋʈɻɸ ʀ ʀʍ 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ 
 

ʂʈʋʇʀʅʉʂɸʗ ʅ. ʄ. 
 

ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

ɻʦʨʦʜ ɽʢʘʪʝʨʠʥʙʫʨʛ ï ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ ʮʝʥʪʨ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ 

ʚ ʶʞʥʦʡ ʝʝ ʯʘʩʪʠ. ʉʨʝʜʥʷʷ ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ï 1113 ʯʝʣʦʚʝʢ ʥʘ ʢʤ2, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʚ ʞʠʣʦʤ 

ʩʝʢʪʦʨʝ ʧʣʦʪʥʦʩʪʴ ʜʦʩʪʠʛʘʝʪ 11457 ʯʝʣʦʚʝʢ ʥʘ ʢʤ2. ʉ ʢʘʞʜʳʤ ʜʥʝʤ ʩʧʨʦʩ ʥʘ ʚʦʜʫ ʨʘʩʪʝʪ, ʥʦ 

ʧʦʜʟʝʤʥʳʝ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ ʦʛʨʘʥʠʯʝʥʳ.  

ʉʪʘʥʦʚʠʪʩʷ ʷʩʥʳʤ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʠʩʢʘ ʠ ʨʘʩʩʤʦʪʨʝʥʠʷ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʥʝ ʠʩʢʣʶʯʘʷ ʪʘʢʦʡ ʥʝʤʘʣʦʚʘʞʥʳʡ ʨʝʩʫʨʩ ʢʘʢ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ.  ɼʣʷ ʦʮʝʥʢʠ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʨʝʩʫʨʩʘʤʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʜʣʷ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝ-

ʥʠʷ ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʧʨʦʛʥʦʟʥʳʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ʧʠʪʴʝʚʳʭ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ (ʇʕʈʇɺ). 

ɼʣʷ ʪʝʨʨʠʪʦʨʠʠ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʇʕʈʇɺ ʠ ʦʩʫʱʝʩʪʚʣʷ-

ʣʘʩʴ ʦʥʘ ʥʘ ʜʣʠʪʝʣʴʥʳʡ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʦʛʨʘʥʠʯʝʥʥʳʡ, ʧʝʨʠʦʜ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʇʨʠ ʵʪʦʤ, ʤʥʦʛʦ-

ʣʝʪʥʷʷ ʩʨʘʙʦʪʢʘ ʝʤʢʦʩʪʥʳʭ ʟʘʧʘʩʦʚ ʥʝ ʫʯʠʪʳʚʘʣʘʩʴ, ʘ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʇʕʈʇɺ ʧʨʠʥʠʤʘʣʦʩʴ ʧʠʪʘʥʠʝ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʘ (ʝʩʪʝʩʪʚʝʥʥʳʝ ʨʝʩʫʨʩʳ). ʆʮʝʥʢʘ ʚʳʧʦʣ-

ʥʝʥʘ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʩʧʦʩʦʙʫ ʦʪʙʦʨʘ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʚʦʜʦʟʘʙʦʨʥʳʤʠ ʩʢʚʘʞʠʥʘʤʠ, ʨʘʟʤʝʱʝʥ-

ʥʳʤʠ ʧʦ ʧʣʦʱʘʜʠ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʘ. ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʧʨʦʛʥʦʟʥʳʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 

ʨʝʩʫʨʩʦʚ ʚʳʨʘʞʝʥʳ ʚʝʣʠʯʠʥʦʡ ʧʣʦʱʘʜʥʦʛʦ ʤʦʜʫʣʷ ʇʕʈʇɺ (ʄʧʣ), ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦ-

ʙʦʡ ʨʘʩʭʦʜ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʚ ʣ/ʩ ʩ 1ʢʤ2 ʧʣʦʱʘʜʠ ʦʮʝʥʠʚʘʝʤʦʛʦ ʛʦʨʠʟʦʥʪʘ. 

ʆʮʝʥʢʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʙʘʣʘʥʩʦʚʳʤ ʤʝʪʦʜʦʤ: 
 

Qʕ = ʄʕ Ŀ F, 
 

ʄʕ ï ʤʦʜʫʣʴ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʝʥ ʧʦ ʢʘʨʪʝ ʧʨʦʛʥʦʟʥʳʭ ʵʢʩ-

ʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʧʨʝʩʥʳʭ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ; ɼʣʷ ʨʘʩʯʝʪʦʚ ʧʨʠʥʠ-

ʤʘʝʤ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʤʦʜʫʣʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʚ 

ʪʘʙʣ. 1. 

F ï ʧʣʦʱʘʜʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʢʤ2. 

ɺʩʷ ʧʣʦʱʘʜʴ ʛʦʨʦʜʘ ɽʢʘʪʝʨʠʥʙʫʨʛʘ ʚ ʧʨʝʜʝʣʘʭ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʛʨʘʥʠʮ ʧʦʜʝʣʝʥʘ ʥʘ 4 

ʫʯʘʩʪʢʘ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʤʦʜʫʣʷʤ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ. 

 

ʊʘʙʣʠʮʘ 1 ï ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ 
 

ˉ 1 2 3 4 ʀʪʦʛʦ 

F, ʢʤ2 127,70 224,08 183,06 571,09 1105,93 

Mʕ, ʣ/ʩ*ʢʤ2 4,0-5,0 1,0-1,5 0,1-0,5 1,5-2,0 - 

Qʕ, ʣ/ʩʫʪ 574,65 280,10 54,92 999,41 1909,08 

Qʕ, ʤ3/ʩʫʪ                                                                                                                164944,51 

 

ʂʘʢ ʧʦʢʘʟʘʣʠ ʧʨʦʚʝʜʝʥʥʳʝ ʦʮʝʥʢʠ, ɽʢʘʪʝʨʠʥʙʫʨʛ ʦʙʣʘʜʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʧʨʦʛʥʦʟʥʳ-

ʤʠ ʨʝʩʫʨʩʘʤʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʦʙʱʘʷ ʚʝʣʠʯʠʥʘ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 164944,51 ʤ3/ʩʫʪ. ʕʢ-

ʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʟʘʧʘʩʳ ʨʘʟʚʝʜʘʥʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʩʦʩʪʘʚʣʷʶʪ ʧʦʨʷʜʢʘ 70,687 ʤ3/ʩʫʪ. ɺ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʦʙʱʠʡ ʦʪʙʦʨ (ʜʦʙʳʯʘ ʠ ʠʟʚʣʝʯʝʥʠʝ) ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʚ 2016 ʛʦʜʫ, ʩʦʩʪʘʚʠʣ 45966 

ʤ3/ʩʫʪ. ɺ ʪʦʤ ʯʠʩʣʝ ʥʘ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʠʪʴʝʚʦʝ ʚʦʜʦʩʥʘʙʞʝʥʠʝ ʨʘʩʭʦʜʫʝʪʩʷ ʦʢʦʣʦ 17129 ʤ3/ʩʫʪ, 

ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʚʦʜʦʩʥʘʙʞʝʥʠʝ ï 3867 ʤ3/ʩʫʪ ʠ ʥʘ ʦʨʦʰʝʥʠʝ ʟʝʤʝʣʴ ï 625 

ʤ3/ʩʫʪ. ʅʘ ʧʦʪʝʨʠ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʠ ʩʙʨʦʩʝ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʭʦʜʠʪʩʷ 24346 ʤ3/ʩʫʪ. 
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ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʜʘʥʥʳʭ ʠ ʨʘʩʯʝʪʦʚ ʚʠʜʥʦ, ʯʪʦ ʦʪʙʦʨ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʤʦʞʝʪ ʙʳʪʴ ʩʫʱʝ-

ʩʪʚʝʥʥʦ ʫʚʝʣʠʯʝʥ.  

ʅʘʜʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʦʪʢʘʯʠʚʘʝʤʦʡ ʧʨʠ ʨʘʟʨʘ-

ʙʦʪʢʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʠ ʧʨʠ ʟʘʱʠʪʝ ʧʦʜʪʦʧʣʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ ʧʨʘʢʪʠʯʝ-

ʩʢʠ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠ ʙʝʩʮʝʣʴʥʦ ʩʙʨʘʩʳʚʘʝʪʩʷ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʦʪʦʢʠ, ʪʘʢ ʧʦ ʜʘʥʥʳʤ ʟʘ 

2016 ʛʦʜ ʢʦʣʠʯʝʩʪʚʦ ʠʟʚʣʝʯʝʥʥʦʡ ʚʦʜʳ ʩʦʩʪʘʚʠʣʦ 24301 ʤ3/ʩʫʪ, ʧʨʠ ʵʪʦʤ 24283 ʤ3/ʩʫʪ ʵʪʦ ʚʦʜʳ, 

ʩʙʨʘʩʳʚʘʝʤʳʝ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʕʪʘ ʚʦʜʘ ʙʝʟʫʩʣʦʚʥʦ ʤʦʞʝʪ ʠ ʜʦʣʞʥʘ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚ 

ʨʘʟʣʠʯʥʳʭ ʮʝʣʷʭ, ʝʩʣʠ ʥʝʦʙʭʦʜʠʤʦ - ʧʦʩʣʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʚʦʜʦʧʦʜʛʦʪʦʚʢʠ. 

ɸʥʘʣʠʟʠʨʫʷ ʧʝʨʩʧʝʢʪʠʚʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʩʥʳʭ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ 

ɽʢʘʪʝʨʠʥʙʫʨʛʘ, ʦʯʝʚʠʜʥʦ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʠʪʴ ʧʨʦʛʥʦʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʧʨʝʩ-

ʥʳʭ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʥʘ ʜʦʣʛʦʩʨʦʯʥʳʡ ʧʝʨʠʦʜ. 

 

ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 

1. ʅʦʚʠʢʦʚ ɺ.ʇ., ɻʝʨʘʩʠʤʝʥʢʦ ɹ.ʅ. ʆʮʝʥʢʘ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤʠ 

ʟʘʧʘʩʘʤʠ ʠ ʨʝʩʫʨʩʘʤʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʥʘʩʝʣʝʥʠʷ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ,  II ʵʪʘʧ. ɽʢʘʪʝʨʠʥʙʫʨʛ - 

ʄʦʩʢʚʘ, 2000.  

2. ʇʨʦʝʢʪ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʨʘʙʦʪ ʧʦ ʦʙʲʝʢʪʫ: çɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ 

ʥʝʜʨ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʋʨʘʣʴʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ʚ 2017 - 2019 ʛʦʜʘʭè. ɽʢʘʪʝʨʠʥʙʫʨʛ, 2017. 

3. ʉʚʦʜʥʳʝ ʜʘʥʥʳʝ ʦ ʩʦʩʪʦʷʥʠʠ ʨʝʩʫʨʩʥʦʡ ʙʘʟʳ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʪʝʨʨʠʪʦʨʠʠ ʉʚʝʨʜ-

ʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2016 ʛʦʜʫ. ɽʢʘʪʝʨʠʥʙʫʨʛ, 2016. 

4. ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ ʙʶʣʣʝʪʝʥʴ ʦ ʩʦʩʪʦʷʥʠʠ ʥʝʜʨ ʪʝʨʨʠʪʦʨʠʠ ʋʨʘʣʴʩʢʦʛʦ ʬʝʜʝ-

ʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʟʘ 2016 ʛʦʜ; ɺʳʧ. 17. ɽʢʘʪʝʨʠʥʙʫʨʛ, 2017. 

5. ʇʨʦʪʦʢʦʣ ˉ 4 ɿʘʩʝʜʘʥʠʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʢʦʤʠʩʩʠʠ ʧʦ ʟʘʧʘʩʘʤ ʧʦʣʝʟʥʳʭ ʠʩʢʦ-

ʧʘʝʤʳʭ ʧʨʠ ʋʨʘʣʛʝʦʣʢʦʤʝ (ʋʨʘʣʊʂɿ), 16 ʤʘʷ 1997 ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛ. 

6. ʇʨʦʪʦʢʦʣ ˉ 6 ɿʘʩʝʜʘʥʠʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʢʦʤʠʩʩʠʠ ʧʦ ʟʘʧʘʩʘʤ ʧʦʣʝʟʥʳʭ ʠʩʢʦ-

ʧʘʝʤʳʭ ʧʨʠ ʋʨʘʣʛʝʦʣʢʦʤʝ (ʋʨʘʣʊʂɿ), 25 ʠʶʣʷ 1997 ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛ. 

7. ʇʨʦʦʪʦʢʦʣ ˉ 9 ɿʘʩʝʜʘʥʠʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʵʢʩʧʝʨʪʥʦʡ ʢʦʤʠʩʩʠʠ ʧʦ ʟʘʧʘʩʘʤ 

ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʧʦ ʋʨʌʆ 16 ʜʝʢʘʙʨʷ 2005 ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛ. 

 

 

ʋɼʂ 504.064 

 

ʕʃɽʂʊʈʆʅʅʓʁ ʇɸʉʇʆʈʊ ɿʆʅʓ ɼɽɻʊʗʈʉʂʆɻʆ ʊɽʍʅʆɻɽʅɽɿɸ 
 

ʂʀʅɼʃɽʈ ɸ. ɸ. 
 

ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

ʊʝʨʨʠʪʦʨʠʷ ɼʝʛʪʷʨʩʢʦʛʦ ʨʫʜʥʠʢʘ ʧʦ ʦʢʦʥʯʘʥʠʶ ʝʛʦ ʦʪʨʘʙʦʪʢʠ ʠ ʧʦʣʥʦʛʦ ʦʪʢʘʟʘ ʦʪ ʜʨʝ-

ʥʘʞʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʙʳʣʘ ʧʦʨʘʞʝʥʘ ʛʫʩʪʦʡ ʩʝʪʴʶ ʧʨʦʚʘʣʦʚ ʠ ʢʘʥʘʚ, ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʢʘʨʴ-

ʝʨʥʳʤʠ ʠ ʧʦʜʦʪʚʘʣʴʥʳʤʠ ʦʟʝʨʘʤʠ, ʧʦʢʘʟʘʪʝʣʴ pH ʚ ʢʦʪʦʨʳʭ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 2,5-2,8.  

ɻʣʘʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʧʨʦʙʣʝʤ ʷʚʣʷʝʪʩʷ ʦʙʦʛʘʱʝʥʥʳʡ ʞʝʣʝʟʦʤ ʠ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ 

ʢʠʩʣʳʡ ʠ ʘʛʨʝʩʩʠʚʥʳʡ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʠ ʧʦʜʟʝʤʥʳʡ ʩʪʦʢ. ʇʦ ʜʘʥʥʳʤ ʩʧʝʮʠʘʣʴʥʦʛʦ ʵʢʦʣʦʛʦ-

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʚ 2014 ʛ. ʬʦʥʦʚʳʝ ʟʥʘʯʝʥʠʷ ʢʠʩʣʦʪʥʦʩʪʠ ʚʦ-

ʜʳ ʚ ʨʝʢʘʭ ɼʝʛʪʷʨʢʘ ʠ ʀʩʪʦʢ ʚʥʝ ʟʦʥʳ ɼʝʛʪʷʨʩʢʦʛʦ ʨʫʜʥʠʢʘ, ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 7-7,5, ʥʘ ʪʝʨ-

ʨʠʪʦʨʠʠ ʧʨʠʨʦʜʥʳʡ ʦʙʣʠʢ ʨʝʢ ʧʦʣʥʦʩʪʴʶ ʤʝʥʷʝʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʰʘʭʪʥʳʭ ʚʦʜ, ʧʦʢʘʟʘʪʝʣʴ 

ʢʠʩʣʦʪʥʦʩʪʠ ʩʥʠʞʘʝʪʩʷ ʜʦ 2,5. ɼʦ ʩʪʘʥʮʠʠ ʥʝʡʪʨʘʣʠʟʘʮʠʠ pH ʜʣʷ ʨʝʢʠ ʀʩʪʦʢ ʩʦʩʪʘʚʣʷʝʪ 4,86 

ʜʣʷ ʨ.ɼʝʛʪʷʨʢʠ 2,58. ʂʨʘʪʥʦʩʪʴ ʧʨʝʚʳʰʝʥʠʷ ʬʦʥʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʧʦ 

ʤʥʦʛʠʤ ʢʦʤʧʦʥʝʥʪʘʤ ʠʩʯʠʩʣʷʝʪʩʷ ʜʝʩʷʪʢʘʤʠ. 

ʇʦʤʠʤʦ ʫʧʦʤʷʥʫʪʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ 2014 ʛʦʜʘ ʤʘʪʝʨʠʘʣʳ ʧʦ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘ-

ʪʝʣʷʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɼʝʛʪʷʨʩʢʦʛʦ ʨʫʜʥʠʢʘ ʩʦʙʠʨʘʣʠʩʴ ʠ ʚ ʜʨʫʛʠʝ ʧʝʨʠʦʜʳ (1999, 2005, ʠ ʪ.ʜ.). 

ɺʩʝ ʦʥʠ ʭʨʘʥʠʪʴʩʷ ʨʘʟʨʦʟʥʝʥʥʦ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʳʭ ʦʪʯʝʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʉʦʟʜʘʥʠʝ ʝʜʠʥʦʡ ʩʠ-

ʩʪʝʤʳ ʩʙʦʨʘ, ʭʨʘʥʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʟʘʜʘʯ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʥʝʜʨ. ɼʣʷ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʠʤʝʶʱʠʭʩʷ ʜʘʥʥʳʭ ʧʨʝʜ-
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ʣʦʞʝʥʦ ʠ ʨʝʘʣʠʟʫʝʪʩʷ ʩʦʟʜʘʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʧʘʩʧʦʨʪʦʚ ʦʩʦʙʦ ʦʧʘʩʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʦʙʲʝʢʪʦʚ 

ʥʘʢʦʧʣʝʥʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʚʨʝʜʘ [1-4]. ɺ ʜʘʥʥʦʡ ʩʠʩʪʝʤʝ ʟʘʣʦʞʝʥʳ ʚʩʝ ʧʘʨʘʤʝʪʨʳ ʜʣʷ 

ʥʘʠʙʦʣʝʝ ʧʦʣʥʦʛʦ ʠ ʨʝʘʣʴʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʩʠʪʫʘʮʠʠ ʥʘ ʦʪʨʘʙʦʪʘʥʥʳʭ ʨʫʜʥʠʢʘʭ. ʉʪʨʫʢʪʫʨʘ 

ʧʘʩʧʦʨʪʘ ʆɻɺ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʥʘ ʦʩʥʦʚʝ ʨʘʟʜʝʣʝʥʠʷ ʚʩʝʡ ʠʤʝʶʱʝʡʩʷ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ 

ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʠʭ ʧʘʨʘʤʝʪʨʘʤ ʣʦʛʠʯʝʩʢʠʤ ʙʣʦʢʘʤ (ʛʦʨʥʦʪʝʭʥʠʯʝʩʢʠʡ, ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʡ, ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʡ, ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ, ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʠ ʜʨʫʛʠʝ ʙʣʦʢʠ), ʢʘʞʜʳʡ 

ʠʟ ʢʦʪʦʨʳʭ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʦʜʝʨʞʠʪ ʥʘʙʦʨ ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʪʘʙʣʠʮ, ʦʪʦʙʨʘʞʘʶʱʠʭ 

ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʧʘʨʘʤʝʪʨʳ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʠʟʫʯʘʝʤʦʛʦ ʦʙʲʝʢʪʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʵʣʝʢʪʨʦʥʥʦʡ ʚʝʨʩʠʠ ʧʘʩʧʦʨʪʘ ʙʳʣʘ ʚʳʙʨʘʥʘ ʨʝ-

ʣʷʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ (ʉʋɹɼ) Microsoft Access ʚ ʚʠʜʫ ʮʝʣʦʛʦ ʨʷʜʘ ʜʦ-

ʩʪʦʠʥʩʪʚ (ʧʨʦʩʪʦʡ ʛʨʘʬʠʯʝʩʢʠʡ ʠʥʪʝʨʬʝʡʩ, ʚʳʩʦʢʘʷ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʙʘʟ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʦʧʝʨʘ-

ʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʠʭ ʚʝʨʩʠʡ Windows/Linux/Mac OS ʠ ʜʨ., ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʩʪʦʛʦ ʠʤʧʦʨʪʘ 

/ʵʢʩʧʦʨʪʘ ʜʘʥʥʳʭ ʠ ʜʨ.). ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʦʜʥʠʤ ʠʟ ʪʘʢʠʭ ʦʙʲʝʢʪʦʚ ʷʚʣʷ-

ʝʪʩʷ ʟʦʥʘ ɼʝʛʪʷʨʩʢʦʛʦ ʪʝʭʥʦʛʝʥʝʟʘ. ʈʘʩʩʤʦʪʨʝʥʳ ʥʝʢʦʪʦʨʳʝ ʧʨʠʤʝʨʳ ʪʝʤʘʪʠʯʝʩʢʠʭ ʚʳʙʦʨʦʢ ʧʦ 

ɼʝʛʪʷʨʩʢʦʤʫ ʦʙʲʝʢʪʫ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʝ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʵʣʝʢʪʨʦʥʥʳʭ ʧʘʩʧʦʨʪʦʚ.  

ʇʨʠʤʝʨ 1. ʊʘʢ, ʝʩʣʠ ʥʘʤ ʥʝ ʠʟʚʝʩʪʝʥ ʪʦʯʥʳʡ ʢʦʜ ʠʩʢʦʤʦʡ ʪʦʯʢʠ ʠʣʠ ʝʝ ʪʦʯʥʦʝ ʥʘʟʚʘ-

ʥʠʝ, ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʬʫʥʢʮʠʝʡ ʯʘʩʪʠʯʥʦʛʦ ʧʦʠʩʢʘ ʠʥʬʦʨʤʘʮʠʠ (ʧʦ ʯʘʩʪʠʯʥʦʤʫ ʥʘʟʚʘ-

ʥʠʶ ʦʙʲʝʢʪʘ). ʇʦ ʫʩʣʦʚʠʶ ʟʘʧʨʦʩʘ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʥʘʡʪʠ ʩʚʝʜʝʥʠʷ ʦ ʧʨʦʙʘʭ, ʦʪʦʙʨʘʥʥʳʭ ʥʘ 

ʦʙʲʝʢʪʝ ʠ ʪʦʯʥʳʭ ʢʦʦʨʜʠʥʘʪʘʭ ʦʪʙʦʨʘ, ʥʝ ʙʳʣʠ ʠʟʚʝʩʪʥʳ ʪʦʯʥʳʝ ʢʦʜʳ ʪʦʯʝʢ ʥʘʙʣʶʜʝʥʠʷ, ʦʜ-

ʥʘʢʦ ʵʪʦ ʥʝ ʧʦʤʝʰʘʣʦ ʥʘʡʪʠ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʪʘʢ ʢʘʢ ʙʳʣʦ ʠʟʚʝʩʪʥʦ ʧʨʠʤʝʨʥʦʝ 

ʥʘʟʚʘʥʠʝ ʦʙʲʝʢʪʘ çɽʣʴʯʝʚʩʢʠʡ ʧʨʫʜ/ʧʨʫʜ-ʦʪʩʪʦʡʥʠʢè (ʧʦʠʩʢ ʧʨʦʠʩʭʦʜʠʣ ʧʦ ʩʣʦʚʫ çɽʣʴʯʝʚ-

ʩʢʠʡè. ʈʝʟʫʣʴʪʘʪʳ ʚʳʙʦʨʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1 (ʜʚʘ ʧʝʨʚʳʭ ʨʝʟʫʣʴʪʘʪʘ). ʉʫʤʤʘʨʥʦʝ ʢʦ-

ʣʠʯʝʩʪʚʦ ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʪʘʙʣʠʮ ʚ ʧʦʠʩʢʝ 3 (ʪʘʙʣʠʮʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʙʲʝʢʪʘ, ʢʦʦʨʜʠʥʘʪʥʘʷ 

ʧʨʠʚʷʟʢʘ, ʢʘʪʘʣʦʛ ʧʨʦʙ).  

ʇʨʠʤʝʨ 2. ʇʦ ʫʩʣʦʚʠʶ ʟʘʧʨʦʩʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʚʳʙʦʨʢʫ ʦʙʲʝʢʪʦʚ ʛʜʝ ʧʨʦʚʦʜʠ-

ʣʠʩʴ ʦʧʨʦʙʦʚʘʥʠʷ. ɺ ʫʩʣʦʚʠʷ ʚʳʙʦʨʢʠ ʤʦʞʥʦ ʟʘʣʦʞʠʪʴ ʪʘʢʠʝ ʧʘʨʘʤʝʪʨʳ ʢʘʢ ʜʘʪʘ ʦʪʙʦʨʘ (ʪʦʯ-

ʥʘʷ /ʥʝ ʨʘʥʝʝ/ʥʝ ʧʦʟʜʥʝʝ), ʵʣʝʤʝʥʪ ʦʪʙʦʨʘ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʤʝʜʴ), ʪʠʧ ʧʨʦʙʳ (ʜʦʥʥʳʝ ʦʪʣʦʞʝ-

ʥʠʷ, ʧʦʜʟʝʤʥʳʭ/ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ) ʠ ʪ.ʜ., ʧʦ ʪʘʢʠʤ ʜʘʥʥʳʤ ʚʦʟʤʦʞʥʦ ʧʦʩʪʨʦʠʪ ʛʠʩʪʦʛʨʘʤʳ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʧʦ ʪʝʨʨʠʪʦʨʠʠ, ʧʨʠʯʝʤ ʵʪʦ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʩʪʨʦʝʥʥʳʝ ʬʫʥʢʮʠʠ 

Ms Acces. ʇʨʠʤʝʨ ʪʘʢʦʡ ʚʳʙʦʨʢʠ ʧʨʝʜʩʪʘʚʣʝʥ ʪʘʙʣ. 2 (ʧʝʨʚʳʝ 2 ʨʝʟʫʣʴʪʘʪʘ).  

ʇʨʠʤʝʨ 3. ʇʦ ʫʩʣʦʚʠʶ ʟʘʧʨʦʩʘ ʥʝʦʙʭʦʜʠʤʦ ʦʪʦʙʨʘʪʴ ʪʦʯʢʠ, ʛʜʝ ʥʘʙʣʶʜʘʶʪʩʷ ʧʨʦʩʘʜʢʠ 

ʥʘʜ ʨʝʢʫʣʴʪʠʚʠʨʦʚʘʥʥʳʤʠ ʛʦʨʥʳʤʠ ʚʳʨʘʙʦʪʢʘʤʠ, ʨʝʟʫʣʴʪʘʪ ʧʨʝʜʩʪʘʚʣʝʥ ʪʘʙʣ. 3.  

 

ʊʘʙʣʠʮʘ 1. ʈʝʟʫʣʴʪʘʪʳ ʚʳʙʦʨʢʠ ʧʦ ʧʨʠʤʝʨʫ 1 
 

ʋʥʠʢʘʣʴʥʳʡ 

ʢʦʜ ʪʦʯʢʠ 

ʆʧʠʩʘʥʠʝ ʪʦʯʢʠ 

ʢʦʥʪʨʦʣʷ 
ʊʠʧ ʧʨʦʙʳ 

ɼʘʪʘ ʦʪ-

ʙʦʨʘ 
ʂʦʜ ʧʨʦʙʳ ʐʠʨʦʪʘ ɼʦʣʛʦʪʘ 

65736000001-

03-000-10 

ɽʣʴʯʝʚʩʢʠʡ ʧʨʫʜ 

ʦʪʩʪʦʡʥʠʢ  ʊ.ʆ. 1 

ʧʨʦʙʘ ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʡ 
22.07.2014 800ʢ 56,769 60,064 

65736000001-

03-000-22 

ɽʣʴʯʝʚʩʢʠʡ ʧʨʫʜ 

ʦʪʩʪʦʡʥʠʢ  ʊ.ʆ. 11 

ʧʨʦʙʘ ʧʦʚʝʨʭ-

ʥʦʩʪʥʳʭ ʚʦʜ 
15.08.2014 512 56,775 60,058 

 

ʊʘʙʣʠʮʘ 2. ʈʝʟʫʣʴʪʘʪʳ ʚʳʙʦʨʢʠ ʧʦ ʧʨʠʤʝʨʫ 2 
 

ʋʥʠʢʘʣʴʥʳʡ 

ʢʦʜ ʪʦʯʢʠ 
ʆʧʠʩʘʥʠʝ ʪʦʯʢʠ ʢʦʥʪʨʦʣʷ 

ɼʘʪʘ ʦʪ-

ʙʦʨʘ 

ʆʧʨʝʜʝʣʷʝʤʳʡ 

ʵʣʝʤʝʥʪ 

ʈʝʟʫʣʴʪʘʪ 

ʠʟʤʝʨʝʥʠʡ 

ʅʦʨʤʘʪʠʚ 

ʤʛ/ʜʤ3 

65736000001-

03-000-05 

ʊ.ʅ. 6 ʨ.ɼʝʛʪʷʨʢʘ ʥʘ ʫʯʘʩʪʢʝ 

ʟʘʚʦʜʘ çɻʠʜʨʦʤʝʜʴè 
15.08.2014 ʄʝʜʴ 63,46 1,0 

65736000001-

03-003-03 

ʊ.ʅ. 8 (ʧʦʜʦʪʚʘʣʴʥʳʝ ʪʝʨʨʠ-

ʢʦʥʘ ʰʭ.ʂʘʧʠʪʘʣʴʥʘʷ 1) 
05.08.2014 ʄʝʜʴ 46,65 1,0 

 

ʊʘʙʣʠʮʘ 3. ʈʝʟʫʣʴʪʘʪʳ ʚʳʙʦʨʢʠ ʧʦ ʧʨʠʤʝʨʫ 3 
 

ʋʥʠʢʘʣʴʥʳʡ 

ʢʦʜ ʪʦʯʢʠ 
ʆʧʠʩʘʥʠʝ ʪʦʯʢʠ ʢʦʥʪʨʦʣʷ ʇʨʦʠʩʭʦʜʷʱʠʡ ʧʨʦʮʝʩʩ ʐʠʨʦʪʘ ɼʦʣʛʦʪʘ 

65736000001-

03-006-01 

ʊ.ʅ. 29 ʇʨʦʩʘʜʢʠ ʨʘʡʦʥʝ ʧʨʦ-

ʚʘʣʦʚ ʥʘʜ ʧʦʜʟʝʤʥʳʤʠ ʛʦʨ-

ʥʳʤʠ ʚʳʨʘʙʦʪʢʘʤʠ 

ʇʨʦʩʝʜʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ 

ʟʝʤʣʠ ʥʘʜ ʧʦʜʨʘʙʦʪʘʥʥʳʤʠ 

ʫʯʘʩʪʢʘʤʠ 

56,690 60,103 
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ɹʣʘʛʦʜʘʨʷ çʧʨʦʟʨʘʯʥʦʡè, ʥʦ ʚ ʪʦʞʝ ʚʨʝʤʷ ʛʠʙʢʦʡ ʩʪʨʫʢʪʫʨʝ ʵʣʝʢʪʨʦʥʥʦʡ ʚʝʨʩʠʠ ʧʘʩ-

ʧʦʨʪʘ ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʨʝʘʣʠʟʘʮʠʷ ʟʘʧʨʦʩʦʚ ʧʦ ʣʶʙʦʤʫ ʧʨʠʥʮʠʧʫ, ʧʦʜʢʣʶʯʝʥʠʝ ʙʝʟ ʢʘ-

ʢʠʭ-ʣʠʙʦ ʦʛʨʘʥʠʯʝʥʠʡ ʪʘʙʣʠʮ ʠʟ ʜʨʫʛʠʭ ʙʣʦʢʦʚ, ʧʦʩʪʨʦʝʥʠʝ ʜʠʘʛʨʘʤʤ, ʚʳʚʦʜ ʠ ʭʨʘʥʝʥʠʝ ʢʘʨ-

ʪʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʬʦʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ. ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ ʜʝʣʘʷ ʚʦʟʤʦʞʥʳʤ ʦʧʝʨʘʪʠʚʥʦ 

ʦʪʩʣʝʞʠʚʘʪʴ ʜʠʥʘʤʠʢʫ ʧʨʦʠʩʭʦʜʷʱʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʟʚʦʜʠʪʴ ʚʳʙʦʨʢʠ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʭ ʪʦ-

ʯʝʢ ʥʘ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʚʳʚʦʜʠʪʴ ʤʘʩʩʠʚ ʪʦʯʝʢ, ʦʙʲʝʜʝʥʥʳʭ ʦʜʥʠʤ ʦʧʘʩʥʳʤ ʧʨʦʮʝʩʩʦʤ 

ʠʣʠ ʛʨʫʧʧʦʡ ʧʨʦʮʝʩʩʦʚ, ʩʦʧʦʩʪʘʚʣʷʪʴ ʠ ʩʨʘʚʥʠʚʘʪʴ ʠʭ ʩ ʜʨʫʛʠʤʠ ʪʝʨʨʠʪʦʨʠʷʤʠ. ʇʨʦʩʪʦʪʘ ʦʩʚʦ-

ʝʥʠʷ Ms Access ʧʦʟʚʦʣʠʪʴ ʧʨʦʚʦʜʠʪʴ ʜʘʥʥʳʝ ʦʧʝʨʘʮʠʠ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʩʚʦʝʥʠʷ ʷʟʳʢʦʚ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠʣʠ ʩʣʦʞʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʣʷ ʨʘʙʦʪʳ ʚ ʜʘʥʥʦʡ ʩʨʝʜʝ. 
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ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 
ʇʷʪʠʵʪʘʞʥʦʝ ʟʜʘʥʠʝ ʦʙʱʝʞʠʪʠʷ ʋʨʘʣʴʩʢʦʛʦ ʛʦʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʂʦʨʧʫʩ ɺ) ʧʦʩʪʨʦʝʥʦ 

ʚ 1969 ʛʦʜʫ. ɿʜʘʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʷʤʦʫʛʦʣʴʥʠʢ ʩ ʨʘʟʤʝʨʘʤʠ 72Ĭ12 ʤ ʠ ʚʳʩʦʪʦʡ 16 ʤ. 

ʌʫʥʜʘʤʝʥʪ ʦʙʱʝʞʠʪʠʷ ʣʝʥʪʦʯʥʳʡ, ʩʦʩʪʦʠʪ ʠʟ ʩʙʦʨʥʳʭ ʙʝʪʦʥʥʳʭ ʙʣʦʢʦʚ ʠ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʧʣʠʪ. 

ɿʜʘʥʠʝ ʦʙʦʨʫʜʦʚʘʥʦ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʠ ʢʘʥʘʣʠ-

ʟʘʮʠʝʡ [1].  

ʇʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʠ ʚʠʟʫʘʣʴʥʦʤ ʦʩʤʦʪʨʝ ʟʜʘʥʠʷ ʩʪʘʣʠ ʚʳʷʚʣʷʪʴʩʷ ʚʝʨʪʠʢʘʣʴʥʳʝ ʪʨʝ-

ʱʠʥʳ. ʈʘʟʤʝʨ ʪʨʝʱʠʥ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʩʪʘʚʣʷʝʪ ʦʪ ʧʝʨʚʳʭ ʤʤ ʜʦ 2 ʩʤ. ʏʘʩʪʴ ʚʝʨʪʠʢʘʣʴʥʳʭ 

ʪʨʝʱʠʥ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʟʜʘʥʠʷ, ʨʘʩʩʝʢʘʶʪ ʟʜʘʥʠʝ ʦʪ ʦʩʥʦʚʘʥʠʷ ʜʦ ʢʨʳʰʠ. 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʪʨʝʱʠʥ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʫʛʣʘʭ ʦʢʦʥʥʳʭ ʠ ʜʚʝʨʥʳʭ ʧʨʦʝʤʦʚ. ɺʥʫʪʨʝʥʥʠʡ ʦʩʤʦʪʨ 

ʧʦʤʝʱʝʥʠʡ ʦʙʱʝʞʠʪʠʷ ʚʳʷʚʣʷʝʪ ʥʘʣʠʯʠʝ ʪʨʝʱʠʥ ʠ ʨʘʟʨʫʰʘʶʱʠʭ ʜʝʬʦʨʤʘʮʠʡ ʚ ʧʝʨʝʛʦʨʦʜʢʘʭ 

ʠ ʥʝʩʫʱʠʭ ʩʪʝʥʘʭ. ɺ ʧʦʜʚʘʣʴʥʳʭ ʧʦʤʝʱʝʥʠʷʭ ʦʪʤʝʯʘʝʪʩʷ ʜʝʬʦʨʤʘʮʠʠ ʧʦʣʘ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʪʨʝ-

ʱʠʥ ʚ ʥʝʩʫʱʝʡ ʩʪʝʥʝ.  

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʧʨʠʯʠʥ ʜʝʬʦʨʤʘʮʠʡ ʟʜʘʥʠʷ ʙʳʣ ʚʳʧʦʣʥʝʥ ʢʦʤʧʣʝʢʩ ʛʝʦʣʦʛʠʯʝʩʢʠʭ, 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʠ ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʩʪʨʦʝʥʠʝ ʠʟʫʯʘʝʤʦʛʦ ʫʯʘʩʪʢʘ ʦʪʤʝʯʘʶʪʩʷ ʥʘʣʠʯʠʝ ʩʣʝʜʫʶʱʠʭ ʛʨʫʥʪʦʚ: 1. 

ʅʘʩʳʧʥʦʡ ʛʨʫʥʪ; 2. ʇʈʉ; 3. ʊʦʨʬ; 4. ʉʫʛʣʠʥʦʢ ʘʣʣʶʚʠʘʣʴʥʳʡ; 5. ɼʨʝʩʚʷʥʳʡ ʛʨʫʥʪ; 6. ʑʝʙʝʥʠ-

ʩʪʳʡ ʛʨʫʥʪ; 7. ʉʣʘʥʮʳ ʩʠʣʴʥʦʚʳʚʝʪʨʝʣʳʝ (ʨʫʭʣʷʢ); 8 ʈʠʦʣʠʪʳ ʧʦʨʬʠʨʦʚʳʝ ʚʳʚʝʪʨʝʣʳʝ. ʂ ʩʧʝ-

ʮʠʬʠʯʝʩʢʠʤ ʛʨʫʥʪʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʵʣʶʚʠʘʣʴʥʳʝ ʩʫʛʣʠʥʢʠ [1].  

ʂ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʘʤ ʠ ʷʚʣʝʥʠʷʤ, ʦʩʣʦʞʥʷʶʱʠʤ ʵʢʩʧʣʫʘʪʘʮʠʶ ʟʜʘ-

ʥʠʷ, ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ: ʧʨʦʮʝʩʩʳ ʚʳʚʝʪʨʠʚʘʥʠʷ, ʧʫʯʝʥʠʝ ʧʨʠ ʩʝʟʦʥʥʦʤ ʧʨʦʤʝʨʟʘʥʠʠ, ʧʦʜʪʦʧʣʝ-
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ʥʠʝ. ʊʘʢ ʞʝ ʧʨʠ ʚʠʟʫʘʣʴʥʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ ʪʝʨʨʠʪʦʨʠʠ ʦʙʱʝʞʠʪʠʷ ʚʠʜʥʳ ʫʯʘʩʪʢʠ ʧʨʦʩʝʜʘʥʠʷ 

ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʯʪʦ ʛʦʚʦʨʠʪ ʦʙ ʘʢʪʠʚʥʦʤ ʧʨʦʮʝʩʩʝ ʩʫʬʬʦʟʠʦʥʥʦʛʦ ʚʳʥʦʩʘ.  

ɼʣʷ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʨ. ʄʦʥʘʩʪʳʨʢʠ ʚʳʧʦʣʥʝʥʦ ʦʙʩʣʝʜʦʚʘʥʠʝ ʢʦʣʣʝʢʪʦʨʘ ʵʪʦʡ ʨʝʢʠ. 

ʂʦʣʣʝʢʪʦʨ ʩʦʩʪʦʠʪ ʠʟ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʪʶʙʠʥʛʦʚ ʨʘʟʤʝʨʦʤ 1,5ʭ2 ʤ. ɺʝʨʭʥʷʷ ʯʘʩʪʴ ʢʦʣʣʝʢʪʦʨʘ 

ʥʘʭʦʜʠʪʩʷ ʥʘ ʩʨʝʜʥʝʡ ʛʣʫʙʠʥʝ 2 ʤ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ, ʥʘ ʫʨʦʚʥʝ ʦʩʥʦʚʘʥʠʷ ʬʫʥʜʘʤʝʥʪʘ, ʚ 1 ʤ ʦʪ 

ʥʝʛʦ. ɺʠʟʫʘʣʴʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʢʦʣʣʝʢʪʦʨʘ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚ ʮʝʣʦʤ ʩʦʩʪʦʷʥʠʝ ʙʝʪʦʥʥʳʭ ʪʶʙʠʥ-

ʛʦʚ ʠ ʠʭ ʩʦʯʣʝʥʝʥʠʡ ʭʦʨʦʰʝʝ. ʅʝ ʚʳʷʚʣʝʥʦ ʪʨʝʱʠʥ ʫʯʘʩʪʢʦʚ ʨʘʟʨʫʰʝʥʠʷ ʠ ʢʦʨʨʦʟʠʦʥʥʳʭ ʷʚ-

ʣʝʥʠʡ ʧʦ ʙʝʪʦʥʫ. ɺʙʣʠʟʠ ʦʙʱʝʞʠʪʠʷ ʚ ʢʦʣʣʝʢʪʦʨʝ ʥʘʙʣʶʜʘʝʪʩʷ ʨʘʩʭʦʞʜʝʥʠʷ ʰʚʦʚ ʤʝʞʜʫ ʪʶ-

ʙʠʥʛʘʤʠ ʩ ʥʝʙʦʣʴʰʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʩʤʝʱʝʥʠʷ. ɺ ʢʦʣʣʝʢʪʦʨʝ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ 

ʛʠʜʨʦʤʝʪʨʠʯʝʩʢʠʝ ʨʘʙʦʪʳ ʧʦ ʠʟʤʝʨʝʥʠʶ ʨʘʩʭʦʜʘ ʨ. ʄʦʥʘʩʪʳʨʢʠ. ʕʪʠ ʨʘʙʦʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʩʨʝʜʥʠʡ ʨʘʩʭʦʜ ʨ. ʄʦʥʘʩʪʳʨʢʠ ʩʦʩʪʘʚʣʷʝʪ 100 ʣ/ʩ. ʅʘ ʫʯʘʩʪʢʝ, ʛʜʝ ʥʘʙʣʶʜʘʝʪʩʷ ʨʘʩʭʦʞʜʝʥʠʝ 

ʪʶʙʠʥʛʦʚ, ʨʘʩʭʦʜ ʨʝʢʠ ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ 87 ʣ/ʩ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʙʣʠʟʠ ʦʙʱʝʞʠʪʠʷ ʬʠʣʴʪʨʘʮʠ-

ʦʥʥʳʝ ʧʦʪʝʨʠ ʨ. ʄʦʥʘʩʪʳʨʢʠ ʩʦʩʪʘʚʣʷʶʪ 13 ʣ/ʩ. 

ɻʝʦʬʠʟʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʠ ʩʪʨʫʢʪʫʨʳ 

ʛʨʫʥʪʦʚ, ʩʣʘʛʘʶʱʠʭ ʦʩʥʦʚʘʥʠʝ ʦʙʱʝʞʠʪʠʷ. ʅʘ ʫʯʘʩʪʢʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʟʜʘʥʠʷ ʙʳʣʠ ʧʨʠʤʝʥʝʥʳ 

ʤʝʪʦʜʳ ʵʣʝʢʪʨʦʨʘʟʚʝʜʢʠ, ʛʨʘʚʠʨʘʟʚʝʜʢʠ ʠ ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ. ʕʣʝʢʪʨʦʨʘʟʚʝʜʢʘ ʧʦʟʚʦʣʠʣʘ ʚʳʷʚʠʪʴ 

ʟʦʥʳ ʧʦʚʳʰʝʥʥʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʠ ʨʘʟʫʧʣʦʪʥʝʥʠʷ ʛʦʨʥʳʭ ʧʦʨʦʜ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʷʣʠʩʴ 

ʤʝʪʦʜʦʤ ʩʨʝʜʠʥʥʦʛʦ ʛʨʘʜʠʝʥʪʘ. ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʵʣʝʢʪʨʦʨʘʟʚʝʜʢʠ ʧʦʟʚʦʣʠʣʘ ʚʳʷʚʠʪʴ ʫʯʘʩʪʢʠ 

ʛʦʨʥʳʭ ʧʦʨʦʜ ʩ ʫʜʝʣʴʥʳʤ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʤʝʥʝʝ 40 ʆʤ.ʤ. ʅʠʟʢʠʝ ʟʥʘʯʝʥʠʷ 

ʫʜʝʣʴʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʷʚʣʷʶʪʩʷ ʠʥʜʠʢʘʪʦʨʦʤ ʧʦʚʳʰʝʥʥʦʡ ʧʦʨʠʩʪʦʩʪʠ 

(ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ) ʠ ʚʣʘʞʥʦʩʪʠ ʩʨʝʜʳ [2]. ʕʪʠ ʟʦʥʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʦʜ ʶʞʥʦʡ ʯʘʩʪʴʶ ʦʙʱʝʞʠ-

ʪʠʷ, ʛʜʝ ʥʘʙʣʶʜʘʶʪʩʷ ʤʘʢʩʠʤʘʣʴʥʳʝ ʜʝʬʦʨʤʘʮʠʠ ʟʜʘʥʠʷ.  

ɻʨʘʚʠʨʘʟʚʝʜʢʘ ʧʨʦʠʟʚʝʜʝʥʘ ʚʦʢʨʫʛ ʚʩʝʛʦ ʟʜʘʥʠʷ ʦʙʱʝʞʠʪʠʷ. ɹʳʣʦ ʧʨʦʡʜʝʥʦ 5 ʧʨʦʬʠ-

ʣʝʡ. ʉʫʱʝʩʪʚʝʥʥʘʷ ʜʝʪʘʣʴʥʦʩʪʴ ʥʘʙʣʶʜʝʥʠʡ ʧʦʟʚʦʣʠʣʘ ʧʦʩʪʨʦʠʪʴ ʧʣʘʥ ʠʟʦʘʥʦʤʘʣ ʦʪʥʦʩʠʪʝʣʴ-

ʥʳʭ ʟʥʘʯʝʥʠʡ ʩʠʣʳ ʪʷʞʝʩʪʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʛʨʘʚʠʨʘʟʚʝʜʢʠ ʭʦʨʦʰʦ ʚʳʷʚʣʷʝʪʩʷ ʫʯʘʩʪʦʢ ʨʘʩʧʦ-

ʣʦʞʝʥʠʷ ʢʦʣʣʝʢʪʦʨʘ ʨ. ʄʦʥʘʩʪʳʨʢʠ ʠ ʪʝʧʣʦʪʨʘʩʩʘ, ʧʨʦʭʦʜʷʱʘʷ ʚ ʙʝʪʦʥʥʳʭ ʣʦʪʢʘʭ. ʂʨʦʤʝ ʪʝʭ-

ʥʠʯʝʩʢʠʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʧʦʜ ʶʞʥʳʤ ʢʨʘʝʤ ʦʙʱʝʞʠʪʠʷ ʥʘʭʦʜʠʪʩʷ ʦʙʣʘʩʪʴ ʨʘʟʫʧʣʦʪʥʝʥʥʦʡ 

ʩʨʝʜʳ, ʢʦʪʦʨʘʷ, ʚʝʨʦʷʪʥʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʥʠʞʝʥʥʳʤʠ ʧʣʦʪʥʦʩʪʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ [3].  

ʈʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ, ʧʦʟʚʦʣʠʣʠ ʧʦʩʪʨʦʠʪʴ ʩʝʡʩʤʠʯʝʩʢʠʝ ʨʘʟʨʝʟʳ 

ʜʦ ʛʣʫʙʠʥʳ 35 ʤ ʧʦ ʪʨʝʤ ʧʨʦʬʠʣʷʤ. ʅʘ ʨʘʟʨʝʟʘʭ ʯʝʪʢʦ ʚʳʷʚʣʷʝʪʩʷ ʟʦʥʘ ʨʘʟʫʧʣʦʪʥʝʥʥʳʭ ʧʦʨʦʜ ʚ 

ʶʞʥʦʡ ʯʘʩʪʠ ʠʟʫʯʘʝʤʦʛʦ ʦʙʲʝʢʪʘ. ʕʪʘ ʟʦʥʘ ʨʘʟʚʠʚʘʝʪʩʷ ʧʨʠʤʝʨʥʦ ʜʦ ʛʣʫʙʠʥʳ 35 ʤ. ɸʥʘʣʠʟ ʩʝʡ-

ʩʤʠʯʝʩʢʠʭ ʧʨʦʬʠʣʝʡ ʧʦʟʚʦʣʠʣ ʚʳʜʝʣʠʪʴ ʚ ʧʣʘʥʝ ʟʦʥʫ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʘʟʫʧʣʦʪʥʝʥʠʷ. ʕʪʘ ʟʦʥʘ ʩ 

ʷʚʥʦ ʥʠʟʢʠʤʠ ʥʝʩʫʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚʙʣʠʟʠ ʶʞʥʦʡ ʯʘʩʪʠ ʟʜʘʥʠʷ [4].  

ʉʦʚʤʝʩʪʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʨʘʙʦʪ ʠ ʚʠʟʫʘʣʴʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʪʝʨʨʠʪʦ-

ʨʠʠ ʚʦʢʨʫʛ ʦʙʱʝʞʠʪʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʙʠʦʣʦʢʘʮʠʠ, 

ʧʦʟʚʦʣʠʣ ʩʦʩʪʘʚʠʪʴ ʪʝʢʪʦʥʠʯʝʩʢʫʶ ʩʭʝʤʫ ʫʯʘʩʪʢʘ ʨʘʩ-

ʧʦʣʦʞʝʥʠʷ ʦʙʱʝʞʠʪʠʷ (ʈʠʩʫʥʦʢ 1). ɺʙʣʠʟʠ ʦʙʱʝʞʠ-

ʪʠʷ ʚʳʷʚʣʝʥʦ ʪʨʠ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʷ [5]. ʇʦ 

ʘʥʘʣʦʛʠʠ ʩ ʜʘʥʥʳʤʠ ʠʟʫʯʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʢʪʦʥʠ-

ʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʚ ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛʝ, ʤʦʞʥʦ ʩʯʠʪʘʪʴ, 

ʯʪʦ ʜʚʘ ʥʘʨʫʰʝʥʠʷ ʷʚʣʷʶʪʩʷ ʩʜʚʠʛʘʤʠ ʧʨʘʚʦʡ ʢʠʥʝʤʘ-

ʪʠʢʠ ʠ ʠʤʝʶʪ ʘʟʠʤʫʪ ʧʨʦʩʪʠʨʘʥʠʷ 220ʦ [6]. ʉʫʙʤʝʨʠ-

ʜʠʦʥʘʣʴʥʳʡ ʨʘʟʣʦʤ, ʚʝʨʦʷʪʥʝʝ ʚʩʝʛʦ, ʷʚʣʷʝʪʩʷ ʚʟʙʨʦ-

ʩʦʤ. ʂʠʥʝʤʘʪʠʯʝʩʢʘʷ ʩʭʝʤʘ, ʦʪʨʘʞʘʶʱʘʷ ʥʘʧʨʘʚʣʝʥʠʷ 

ʜʚʠʞʝʥʠʡ ʧʦ ʰʚʘʤ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ, ʟʘʩʪʘʚ-

ʣʷʝʪ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʥʘ ʫʯʘʩʪʢʝ ʧʝʨʝʩʝʯʝʥʠʷ çʩʜʚʠʛʘ-2è 

ʠ ʚʟʙʨʦʩʘ ʬʦʨʤʠʨʫʝʪʩʷ ʟʦʥʘ ʨʘʩʪʷʞʝʥʠʷ, ʢʦʪʦʨʘʷ ʩʧʦ-

ʩʦʙʩʪʚʫʝʪ ʨʘʟʫʧʣʦʪʥʝʥʠʶ ʧʦʨʦʜ, ʩʣʘʛʘʶʱʠʭ ʦʩʥʦʚʘ-

ʥʠʝ ʦʙʱʝʞʠʪʠʷ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʟʦʥʳ ʨʘʩʪʷʞʝʥʠʷ ʷʚ-

ʣʷʝʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʦʩʣʘʙʣʝʥʠʷ ʥʝʩʫʱʝʡ ʩʧʦ-

ʩʦʙʥʦʩʪʠ ʛʨʫʥʪʦʚ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʤʧʣʝʢʩʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ 

ʟʜʘʥʠʷ ʦʙʱʝʞʠʪʠʷ ʠ ʧʦʨʦʜ, ʟʘʣʝʛʘʶʱʠʭ ʧʦʜ ʬʫʥʜʘ-

ʤʝʥʪʦʤ, ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ ʦ ʧʨʠʯʠʥʘʭ ʜʝʬʦʨ-

ʤʘʮʠʠ ʟʜʘʥʠʷ. ɺʙʣʠʟʠ ʙʳʚʰʝʛʦ ʨʫʩʣʘ ʨ. ʄʦʥʘʩʪʳʨʢʠ ʚ 

ʈʠʩ. 1. ʊʝʢʪʦʥʠʯʝʩʢʘʷ ʩʭʝʤʘ 
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ʩʚʷʟʠ ʩ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʦʚʘʣ ʙʣʦʢ ʨʘʟʫʧʣʦʪʥʝʥʥʳʭ ʧʦ-

ʨʦʜ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʢʦʣʣʝʢʪʦʨʘ ʙʳʣʠ ʩʦʟʜʘʥʳ ʫʩʣʦʚʠʷ ʜʣʷ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ 

ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʧʦʪʝʨʴ ʚʦʜʳ ʨ. ʄʦʥʘʩʪʳʨʢʠ. ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʵʪʦʪ ʧʨʦʮʝʩʩ ʩʫʱʝ-

ʩʪʚʝʥʥʦ ʫʩʠʣʠʣʩʷ ʚ ʧʝʨʠʦʜ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʤʝʪʨʦ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʚʦʢʨʫʛ ʪʫʥʥʝʣʝʡ ʜʝʧʨʝʩʩʠʦʥ-

ʥʦʡ ʚʦʨʦʥʢʠ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʱʝʞʠʪʠʷ ʥʘ ʚʦʜʦʥʝʩʫʱʠʭ ʢʦʤ-

ʤʫʥʠʢʘʮʠʷʭ ʧʨʦʠʩʭʦʜʠʣʠ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦʪʝʨʠ ʭʦʣʦʜʥʦʡ ʠ ʛʦʨʷʯʝʡ ʚʦʜʳ. ʕʪʠ ʪʝʭʥʦʛʝʥʥʳʝ 

ʬʘʢʪʦʨʳ ʥʝʩʦʤʥʝʥʥʦ ʫʩʠʣʠʚʘʣʠ ʩʫʬʬʦʟʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʪʝʭʥʦ-

ʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʦʜ ʶʞʥʳʤ ʢʨʘʝʤ ʦʙʱʝʞʠʪʠʷ ʧʦʩʪʦʷʥʥʦ ʧʨʦʠʩʭʦʜʠʪ ʩʫʬʬʦʟʠʦʥʥʦʝ 

ʨʘʟʫʧʣʦʪʥʝʥʠʝ ʛʨʫʥʪʦʚ, ʩʣʘʛʘʶʱʠʭ ʦʩʥʦʚʘʥʠʝ ʟʜʘʥʠʷ. ʉʣʝʜʫʝʪ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʵʪʠ ʷʚʣʝʥʠʷ ʧʨʠ-

ʚʦʜʷʪ ʢ ʧʨʦʩʘʜʢʘʤ ʠ ʜʝʬʦʨʤʘʮʠʷʤ ʟʜʘʥʠʷ ʦʙʱʝʞʠʪʠʷ. 
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ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʠʩʪʝʤ ʧʦʜʜʝʨʞʘʥʠʷ ʧʣʘʩʪʦʚʦʛʦ 

ʜʘʚʣʝʥʠʷ. ɺ ʨʝʛʠʦʥʝ ʦʱʫʱʘʝʪʩʷ ʥʝʭʚʘʪʢʘ ʧʨʝʩʥʳʭ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʧʦʵʪʦʤʫ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦ 

ʚʚʝʜʝʥʳ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʩʥʦʡ ʚʦʜʳ ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʮʝʣʷʭ.  

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ - ʚʳʷʚʣʝʥʠʝ ʤʝʩʪʦʨʦʞʜʝ-

ʥʠʡ ʩ ʩʦʣʦʥʦʚʘʪʳʤʠ ʠ ʩʦʣʝʥʳʤʠ ʚʦʜʘʤʠ.  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʥʝʬʪʝʥʦʩʥʳʭ ʧʣʦʱʘʜʝʡ ʩ ʧʦʤʦʱʴʶ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʚʳʷʚʣʝʥʳ 

ʚʦʜʦʥʦʩʥʳʝ ʟʦʥʳ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪʩʷ ʧʦʚʳʰʝʥʥʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʴʶ ʢʦʨʝʥʥʳʭ ʧʘʣʝʦʟʦʡʩʢʠʭ 

ʧʦʨʦʜ. ʕʪʠ ʟʦʥʳ ʠʤʝʶʪ ʣʠʥʝʡʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʧʦ ʩʚʦʝʤʫ ʨʘʩʧʦʣʦʞʝʥʠʶ ʪʷʛʦʪʝʶʪ ʢ ʜʦʣʠʥʘʤ 

ʩʨʝʜʥʠʭ ʠ ʢʨʫʧʥʳʭ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʦʪʦʢʦʚ.  

ɸʥʘʣʠʟ ʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʟʘʩʪʘʚʣʷʝʪ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʚʳʷʚʣʝʥʥʳʝ ʚʦʜʦʥʦʩʥʳʝ ʟʦʥʳ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʦʚʘʣʠʩʴ ʠʣʠ ʙʳʣʠ ʦʙʥʦʚʣʝʥʳ ʚ 

ʩʦʚʨʝʤʝʥʥʫʶ ʛʝʦʣʦʛʠʯʝʩʢʫʶ ʵʧʦʭʫ. 

ʆʧʳʪ ʛʠʜʨʦʛʝʦʤʝʭʘʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʟʦʥ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʋʨʘ-

ʣʝ, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʩʥʦʚʥʳʝ ʚʦʜʦʥʦʩʥʳʝ ʟʦʥʳ ʩʚʷʟʘʥʳ ʩ ʩʦʚʨʝʤʝʥʥʳʤ ʥʘʧʨʷʞʝʥʥʦ-

ʜʝʬʦʨʤʘʮʠʦʥʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʤʘʩʩʠʚʦʚ ʛʦʨʥʳʭ ʧʦʨʦʜ. 

ʆʨʠʝʥʪʠʨʦʚʢʘ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʧʨʘʚʣʝʥʠʝʤ ʩʠʣʦʚʦʛʦ ʚʦʟʜʝʡ-

ʩʪʚʠʷ ʛʣʘʚʥʳʭ ʤʘʢʩʠʤʘʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ (ɻʄʅ). ʅʘ ʋʨʘʣʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʳʷʚʣʷʶʪʩʷ ʜʚʝ ʦʩ-
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ʥʦʚʥʳʝ ʦʨʠʝʥʪʠʨʦʚʢʠ ɻʄʅ - 260Á ʠ ɻʄʅ - 285Á. ɺ ʨʘʟʣʠʯʥʳʭ ʨʘʡʦʥʘʭ ʤʦʞʝʪ ʬʠʢʩʠʨʦʚʘʪʴʩʷ 

ʦʜʥʘ ʠʟ ʫʢʘʟʘʥʥʳʭ ʦʨʠʝʥʪʠʨʦʚʦʢ ʠʣʠ ʠʭ ʩʦʚʤʝʩʪʥʦʝ, ʧʦʧʝʨʝʤʝʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. 

ʊʝʢʪʦʥʠʯʝʩʢʠʝ ʨʘʟʣʦʤʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʤʠ ʢʠʥʝʤʘʪʠʯʝʩʢʠʤʠ ʪʠʧʘʤʠ: ʥʘʜʚʠʛʠ, 

ʩʙʨʦʩʳ, ʠ ʩʜʚʠʛʠ (ʣʝʚʦʡ ʠʣʠ ʧʨʘʚʦʡ ʢʠʥʝʤʘʪʠʢʠ). ɺ ʪʝʭ ʨʘʡʦʥʘʭ, ʛʜʝ ʦʩʥʦʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʩʚʷ-

ʟʘʥʦ ʩ ʦʨʠʝʥʪʠʨʦʚʢʦʡ ɻʄʅ - 260Á, ʩʙʨʦʩʳ ʠʤʝʶʪ ʧʨʦʩʪʠʨʘʥʠʝ ʧʘʨʘʣʣʝʣʴʥʦʝ ʦʩʠ ɻʄʅ (260Á). ɸ 

ʥʘʜʚʠʛʠ, ʧʦ ʩʚʦʝʤʫ ʧʨʦʩʪʠʨʘʥʠʶ, ʠʤʝʶʪ ʦʨʠʝʥʪʠʨʦʚʢʫ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʫʶ ʦʩʠ ʛʣʘʚʥʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ (350Á). 

ʉʜʚʠʛʠ ʟʘʥʠʤʘʶʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʦʪʩʪʘʶʱʠʝ ʦʪ ʦʩʠ ɻʄʅ, ʚ ʩʨʝʜʥʝʤ, ʥʘ 

40Á (ʥʘ ʫʛʦʣ ʩʢʦʣʘ). ʃʝʚʳʝ ʩʜʚʠʛʠ ʠʤʝʶʪ ʩʨʝʜʥʶʶ ʦʨʠʝʥʪʠʨʦʚʢʫ - 300Á, ʘ ʧʨʘʚʳʝ ï 220Á 

ɼʣʷ ʦʮʝʥʢʠ ʦʨʠʝʥʪʠʨʦʚʢʠ ʚʦʜʦʥʦʩʥʳʭ ʟʦʥ, ʚʳʷʚʣʝʥʥʳʭ ʚ ʧʨʦʮʝʩʩʝ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʨʘʙʦʪ [2] ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʨʦʟʳïʜʠʘʛʨʘʤʤʳ ʣʠʥʠʘʤʝʥʪʦʚ, ʠʟ ʢʦʪʦʨʳʭ ʩʦʩʪʦʷʪ ʚʦʜʦʥʦʩʥʳʝ ʟʦʥʳ 

(ʨʠʩʫʥʦʢ 1). 

 
ʈʠʩ. 1. ʈʦʟʘ-ʜʠʘʛʨʘʤʤʘ ʣʠʥʠʘʤʝʥʪʦʚ ʠʟʫʯʘʝʤʦʛʦ ʨʘʡʦʥʘ 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʣʠʥʠʘʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʦ, ʯʪʦ ʚʦʜʦʥʦʩʥʳʝ ʟʦʥʳ, ʧʦ ʩʚʦʝʡ ʦʨʠʝʥ-

ʪʠʨʦʚʢʠ, ʠʤʝʶʪ ʜʚʘ, ʧʨʝʦʙʣʘʜʘʶʱʠʭ, ʥʘʧʨʘʚʣʝʥʠʷ. ʅʘʠʙʦʣʝʝ ʷʨʢʦ ʚʳʨʘʞʝʥʘ ʦʨʠʝʥʪʠʨʦʚʢʘ ʪʝʢ-

ʪʦʥʠʯʝʩʢʠʭ ʟʦʥ ʠʤʝʶʱʝʝ ʩʨʝʜʥʠʡ ʘʟʠʤʫʪ 300Á. ʅʝʩʢʦʣʴʢʦ ʩʣʘʙʝʝ, ʚʳʨʘʞʝʥʳ ʥʘʧʨʘʚʣʝʥʠʷ ʩ 

ʦʨʠʝʥʪʠʨʦʚʢʦʡ 260Á. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʣʝʜʫʝʪ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠ ʛʠʜʨʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʨʘʙʦʪ ʚʳʷʚʣʷʶʪʩʷ ʩʙʨʦʩʳ (260Á) ʠ ʩʜʚʠʛʠ ʣʝʚʦʡ ʢʠʥʝʤʘʪʠʢʠ. 

ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʛʠʜʨʦʛʝʦʤʝʭʘʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ ʚʳʧʦʣʥʝʥ 

ʘʥʘʣʠʟ ʪʠʧʦʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ. ʍʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʦʙ ʚʦʜʳ ʧʨʦʠʟʚʦ-

ʜʠʣʩʷ ʧʦ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʤ ʩʢʚʘʞʠʥʘʤ [1]. 

ɼʘʥʥʳʝ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʦʜʦʥʦʩʥʳʝ ʟʦʥʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʩʙʨʦ-

ʩʘʤʠ, ʠʤʝʶʪ ʩʦʣʦʥʦʚʘʪʳʡ ʠʣʠ ʩʦʣʝʥʳʡ ʭʣʦʨʠʜʥʳʡ ʭʣʦʨʠʜʥʦ-ʩʫʣʴʬʘʪʥʳʡ ʩʦʩʪʘʚ ʧʦʜʟʝʤʥʳʭ 

ʚʦʜ. 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʩʙʨʦʩʳ ʠʤʝʶʪ ʙʦʣʝʝ ʛʣʫʙʠʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʠʭ ʚʠʜʦʚ 

ʨʘʟʣʦʤʦʚ, ʩʣʝʜʫʝʪ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʜʘʥʥʳʝ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʧʦʜʪʚʝʨʞʜʘʶʪ 

ʨʝʟʫʣʴʪʘʪʳ ʛʠʜʨʦʛʝʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. 

ʊʝʢʪʦʥʠʯʝʩʢʠʝ ʚʦʜʦʥʦʩʥʳʝ ʟʦʥʳ, ʚʳʷʚʣʝʥʥʳʝ, ʛʝʦʬʠʟʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ, ʠ ʧʦʜʪʚʝʨ-

ʞʜʝʥʥʳʝ, ʙʫʨʦʚʳʤʠ ʨʘʙʦʪʘʤʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʪʦʣʴʢʦ ʯʘʩʪʴ ʨʘʟʣʦʤʦʚ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʦʙʨʘʟʦ-

ʚʳʚʘʪʴʩʷ ʚ ʧʦʣʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʝʤʥʦʡ ʢʦʨʳ. 

ɺʳʷʚʣʝʥʥʳʝ ʟʦʥʳ ʧʨʠʫʨʦʯʝʥʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʢ ʜʦʣʠʥʘʤ ʨʝʢ. ʄʦʞʥʦ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ 

ʦʙʱʠʡ ʨʠʩʫʥʦʢ ʨʝʯʥʦʡ ʩʝʪʠ, ʚ ʮʝʣʦʤ, ʩʚʷʟʘʥ ʩ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʥʘʨʫʰʝʥʠʡ ʨʘʟʣʠʯʥʳʭ ʢʠʥʝʤʘ-

ʪʠʯʝʩʢʠʭ ʪʠʧʦʚ. 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʵʪʦʡ ʛʠʧʦʪʝʟʳ ʙʳʣ ʚʳʧʦʣʥʝʥ ʣʠʥʘʤʝʥʪʥʳʡ ʘʥʘʣʠʟ ʠ ʧʦʩʪʨʦʝʥʳ ʨʦʟʳ ʜʠʘ-

ʛʨʘʤʤʳ, ʧʦ ʦʩʥʦʚʥʳʤ ʣʠʥʠʘʤʝʥʪʘʤ ʨʝʯʥʦʡ ʩʝʪʠ, ʠʟʫʯʘʝʤʦʛʦ ʨʘʡʦʥʘ. ɸʥʘʣʠʟ, ʦʜʥʦʟʥʘʯʥʦ, ʧʦʢʘ-

ʟʘʣ, ʯʪʦ ʨʝʯʥʘʷ ʩʝʪʴ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʦʨʠʝʥʪʠʨʦʚʢʦʡ ʦʩʥʦʚʥʦʛʦ ʧʝʨʝʯʥʷ ʪʝʢʪʦʥʠʯʝ-

ʩʢʠʭ ʥʘʨʫʰʝʥʠʡ (ʩʙʨʦʩʳ ʥʘʜʚʠʛʠ, ʣʝʚʳʝ ʠ ʧʨʘʚʳʝ ʩʜʚʠʛʠ)  

ʆʨʠʝʥʪʠʨʦʚʢʘ ʨʘʟʣʦʤʦʚ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʨʠʝʥʪʠʨʦʚʢʠ ʩʪʨʫʢʪʫʨ, ʢʦ-

ʪʦʨʳʝ ʦʙʨʘʟʫʶʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ɻʄʅ - 260Á. ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ, ʧʦ ʜʘʥʥʳʤ ʛʝʦʬʠʟʠʯʝ-

ʩʢʠʭ ʨʘʙʦʪ, ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʚʦʜʦʥʦʩʥʳʭ ʟʦʥ ʦʩʪʘʣʘʩʴ ʥʝ ʚʳʷʚʣʝʥʥʦʡ.  

ɼʣʷ ʚʳʜʝʣʝʥʠʷ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʚʦʜʦʥʦʩʥʳʭ ʟʦʥ ʥʝʦʙʭʦʜʠʤʦ: 
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- ʧʨʦʠʟʚʝʩʪʠ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʨʝʟʫʣʴʪʘʪʦʚ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ;  

- ʚʳʧʦʣʥʠʪʴ ʧʦʣʝʚʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʦʪʦʢʦʚ, ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʦʨʠʝʥʪʠ-

ʨʦʚʢʠ, ʩ ʦʪʙʦʨʦʤ ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʙ ʚʦʜʳ.  

ʉʣʝʜʫʝʪ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʩʫʙʰʠʨʦʪʥʫʶ ʦʨʠʝʥʪʠʨʦʚʢʫ ʚʦʜʦʪʦʢʦʚ ʠ ʧʨʦʷʚʣʝʥʠʷ ʧʦ-

ʚʝʨʭʥʦʩʪʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʭʣʦʨʠʜʥʦʛʦ ʠ ʩʫʣʴʬʘʪʥʦʛʦ ʩʦʩʪʘʚʘ ʩ ʧʦʚʳʰʝʥʥʦʡ ʤʠʥʝʨʘʣʠʟʘ-

ʮʠʝʡ. ʋʢʘʟʘʥʥʳʝ ʧʨʠʟʥʘʢʠ, ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ ʧʦʠʩʢʦʚʳʤʠ ʢʨʠʪʝʨʠʷʤʠ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʫʯʘʩʪ-

ʢʦʚ ʣʦʢʘʣʠʟʘʮʠʠ ʚʳʭʦʜʦʚ ʩʦʣʦʥʦʚʘʪʳʭ ʠ ʩʦʣʝʥʥʳʭ ʧʦʜʟʝʤʥʳʭ ʚʦʜ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʛʠʜʨʦʝʛʝʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʦ-

ʢʘʟʳʚʘʶʪ, ʯʪʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʥʝʬʪʝʥʦʩʥʳʭ ʨʘʡʦʥʦʚ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ ʩʫʱʝʩʪʚʫʶʪ ʫʙʝʜʠ-

ʪʝʣʴʥʳʝ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʫʯʘʩʪʢʦʚ, ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʩʠʩʪʝʤ ʧʦʜ-

ʜʝʨʞʘʥʠʷ ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. 
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ʩʢʦʡ ʚʧʘʜʠʥʳ // ʅʘʫʢʘ ʠ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ. 2017. ˉ 10. ʉ. 84-91. 

3. ʊʘʛʠʣʴʮʝʚ ʉ.ʅ. ɸʢʪʠʚʥʳʝ ʨʘʟʣʦʤʳ ʠ ʦʨʠʝʥʪʠʨʦʚʢʘ ʛʣʘʚʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 
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ʄɽɾɼʋʅɸʈʆɼʅɸʗ ʅɸʋʏʅʆ-ʇʈɸʂʊʀʏɽʉʂɸʗ ʂʆʅʌɽʈɽʅʎʀʗ 

çʋʈɸʃʔʉʂɸʗ ɻʆʈʅɸʗ ʐʂʆʃɸ ï ʈɽɻʀʆʅɸʄè 

 

16-17 ʘʧʨʝʣʷ 2018 ʛʦʜʘ 

 
ʄʀʅɽʈɸʃʆɻʀʗ, ʂʈʀʉʊɸʃʃʆɻʈɸʌʀʗ. ɻɽʆʍʀʄʀʗ, ɻɽʆʍʀʄʀʏɽʉʂʀɽ 

ʄɽʊʆɼʓ ʇʆʀʉʂʆɺ ʇʆʃɽɿʅʓʍ ʀʉʂʆʇɸɽʄʓʍ 
 

 

ʋɼʂ 553 

 

ʂʆʉɺɽʅʅʓɽ ʉʇʆʉʆɹʓ ʆʇʈɽɼɽʃɽʅʀʗ ʄɸʉʉʓ  

ʉɸʄʆʈʆɼʅʆɻʆ ɿʆʃʆʊɸ 
 

ɺɸʉɽʅʀʅ ɼ. ʖ. 
 

ʀʩʦʚʩʢʠʡ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʡ ʪʝʭʥʠʢʫʤ 

 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʦʠʩʢʦʚʳʭ ʨʘʙʦʪ ʥʘ ʫʯʘʩʪʢʝ ʊʘʣʠʩʤʘʥ, ʚʦʟʥʠʢʣʘ ʧʨʦʙʣʝʤʘ ʦʧʝʨʘʪʠʚʥʦ-

ʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʟʦʣʦʪʘ ʚ ʧʨʦʙʘʭ ʩ çʥʝ ʚʝʩʦʚʳʤè ʤʝʪʘʣʣʦʤ ʠ ʤʝʪʘʣʣʦʤ, ʥʘʭʦʜʷʱʝʤ-

ʩʷ ʚ ʩʨʦʩʪʢʘʭ ʩ ʢʚʘʨʮʝʤ. 

 ɿʦʣʦʪʦʥʦʩʥʳʝ ʧʦʨʦʜʳ ʫʯʘʩʪʢʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʣʠʥʠʩʪʦʡ ʢʦʨʦʡ ʚʳʚʝʪʨʠʚʘʥʠʷ ʚʫʣʢʘʥʦ-

ʛʝʥʥʳʭ ʧʦʨʦʜ ʩ ʢʚʘʨʮʝʚʳʤʠ ʞʠʣʘʤʠ ʠ ʧʨʦʞʠʣʢʘʤʠ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʦʙʨʘʟʫʶʱʠʤʠ ʰʪʦ-

ʢʚʝʨʢʦʚʳʝ ʟʦʥʳ. ʉʘʤʦʨʦʜʥʦʝ ʟʦʣʦʪʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʝʣʢʠʤʠ ʟʝʨʥʘʤʠ ʢʦʤʢʦʚʘʪʦʡ ʬʦʨʤʳ. ɺ 

ʢʚʘʨʮʝʚʳʭ ʧʨʦʞʠʣʢʘʭ ʟʦʣʦʪʦ ʨʘʩʧʨʝʜʝʣʝʥʦ ʥʝʨʘʚʥʦʤʝʨʥʦ. ɺ ʦʩʥʦʚʥʦʤ ʵʪʦ ʤʝʣʴʯʘʡʰʠʝ ʟʸʨʥʘ, 

ʨʝʜʢʦ ʩʘʤʦʨʦʜʢʠ ʨʘʟʤʝʨʦʤ ʜʦ 4 ʩʤ.   

ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʝʰʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1. ʆʧʨʝʜʝʣʝʥʠʝ ʤʘʩʩʳ çʩʚʦʙʦʜʥʦʛʦè ʰʣʠʭʦʚʦʛʦ ʟʦʣʦʪʘ. 

2. ʆʧʨʝʜʝʣʝʥʠʝ ʤʘʩʩʳ ʰʣʠʭʦʚʦʛʦ ʟʦʣʦʪʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʩʨʦʩʪʢʘʭ ʩ ʢʚʘʨʮʝʤ ʠ ʣʠʤʦʥʠʪʦʤ. 

3. ʆʮʝʥʢʘ ʪʦʯʥʦʩʪʠ ʢʦʩʚʝʥʥʳʭ ʩʧʦʩʦʙʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʤʘʩʩʳ ʟʥʘʢʦʚ ʟʦʣʦʪʘ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʤʘʩʩʳ ʰʣʠʭʦʚʦʛʦ ʟʦʣʦʪʘ 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʟʦʣʦʪʘ ʚ ʰʣʠʭʦʚʦʡ ʧʨʦʙʝ ʚʳʧʦʣʥʷʝʪʩʷ ʠʩʭʦʜʷ ʠʟ ʧʨʝʜʧʦʣʦʞʝ-

ʥʠʷ, ʯʪʦ ʚʩʝ ʩʚʦʙʦʜʥʦʝ ʟʦʣʦʪʦ ʧʨʦʙʳ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʣʦʩʴ ʚ ʰʣʠʭʝ. ʅʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ 

ʤʘʩʩʫ ʟʦʣʦʪʘ ʠ ʩʦʦʪʥʝʩʪʠ ʝʝ ʩ ʤʘʩʩʦʡ ʠʩʭʦʜʥʦʡ ʧʨʦʙʳ. ʉʘʤʦʨʦʜʥʦʝ ʟʦʣʦʪʦ ʚ ʰʣʠʭʘʭ ʩ ʫʯʘʩʪʢʘ 

ʯʘʩʪʦ ʥʝʚʦʟʤʦʞʥʦ ʚʟʚʝʩʠʪʴ ï ʵʪʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝʩʢʦʣʴʢʦ ʟʥʘʢʦʚ ʠʤʝʶʱʠʭ ʨʘʟʤʝʨ 0.05-0,3 ʤʤ. 

ʇʨʝʜʣʘʛʘʝʪʩʷ ʦʧʨʝʜʝʣʷʪʴ ʤʘʩʩʫ ʦʪʜʝʣʴʥʳʭ ʟʦʣʦʪʠʥ ʢʦʩʚʝʥʥʳʤʠ (çʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠè) ʩʧʦʩʦʙʘ-

ʤʠ. ʅʘʤʠ ʨʘʟʨʘʙʦʪʘʥʦ ʠ ʦʧʨʦʙʦʚʘʥʦ ʪʨʠ ʩʧʦʩʦʙʘ: 

çɺʦʦʙʨʘʞʘʝʤʳʡ ʰʘʨʠʢè. ʂʘʞʜʳʡ ʟʥʘʢ ʟʦʣʦʪʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ, ʤʳʩ-

ʣʝʥʥʦ ʫʧʦʜʦʙʣʷʝʪʩʷ ʰʘʨʠʢʫ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʛʦ ʜʠʘʤʝʪʨ. ʏʝʨʝʟ ʜʠʘʤʝʪʨ ʰʘʨʠʢʘ ʚʳʯʠʩʣʷʝʪʩʷ 

ʦʙʲʸʤ, ʟʘʪʝʤ ʤʘʩʩʘ ʟʦʣʦʪʠʥʳ (ʦʙʲʸʤ ʥʘ ʧʣʦʪʥʦʩʪʴ). ʇʣʦʪʥʦʩʪʴ ʟʦʣʦʪʘ ʧʨʠʥʠʤʘʝʪʩʷ 15,0 

ʛ/ʢʫʙ.ʩʤ (ʩʨʝʜʥʷʷ ʧʨʦʙʥʦʩʪʴ ʟʦʣʦʪʘ ʥʘ ʫʯʘʩʪʢʝ 830, ʦʩʥʦʚʥʘʷ ʧʨʠʤʝʩʴ ʩʝʨʝʙʨʦ). ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʤʥʦʛʦʢʨʘʪʥʳʭ ʠʟʤʝʨʝʥʠʡ ʠ ʚʳʯʠʩʣʝʥʠʡ ʨʘʟʥʳʤʠ ʠʩʧʦʣʥʠʪʝʣʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ 

ʩʧʦʩʦʙʘ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʟʥʘʯʠʪʝʣʴʥʳʭ ʩʣʫʯʘʡʥʳʭ ʦʰʠʙʦʢ. ʇʦ ʥʘʰʠʤ ʜʘʥʥʳʤ 

ʩʨʝʜʥʷʷ ʢʚʘʜʨʘʪʠʯʝʩʢʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʤʘʩʩʳ ʟʦʣʦʪʠʥ ʵʪʠʤ ʩʧʦʩʦʙʦʤ ʜʦʩʪʠʛʘʝʪ 

100%. 

çʈʘʩʧʣʶʱʠʚʘʥʠʝ ʚ ʧʣʘʩʪʠʥʢʫè. ɿʥʘʢ ʟʦʣʦʪʘ ʠʟ ʰʣʠʭʘ ʧʦʤʝʱʘʝʪʩʷ ʤʝʞʜʫ ʩʪʝʢʦʣ ʠ ʩʜʘʚ-

ʣʠʚʘʝʪʩʷ ʩ ʫʩʠʣʠʝʤ 100 ʢʛ. ʋ ʩʧʣʶʩʥʫʪʳʭ ʟʝʨʝʥ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʭ ʛʝʦʤʝʪʨʠʷ: 

ʧʣʦʱʘʜʴ ʩʧʦʩʦʙʦʤ 4-ʭ ʜʠʘʤʝʪʨʦʚ (ʜʠʘʤʝʪʨʳ ʠʟʤʝʨʷʶʪʩʷ ʩ ʫʯʸʪʦʤ ʟʘʢʨʫʛʣʝʥʠʷ ʢʨʘʸʚ) ʠ ʪʦʣʱʠ-

ʥʘ ʩ ʧʦʤʦʱʴʶ ʤʠʢʨʦʤʝʪʨʠʯʝʩʢʦʛʦ ʥʘʚʦʜʷʱʝʛʦ ʚʠʥʪʘ ʧʦʣʷʨʠʟʘʮʠʦʥʥʦʛʦ ʤʠʢʨʦʩʢʦʧʘ. ʇʦ ʨʝ-

ʟʫʣʴʪʘʪʘʤ ʠʟʤʝʨʝʥʠʡ ʚʳʯʠʩʣʷʝʪʩʷ ʦʙʲʝʤ ʠ ʤʘʩʩʘ ʟʦʣʦʪʠʥʳ. ɺ ʧʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʨʝʢʦʤʝʥ-

ʜʫʝʪʩʷ ʚʚʝʩʪʠ ʧʦʧʨʘʚʢʫ ʟʘ ʷʤʯʘʪʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʩʧʣʶʩʥʫʪʦʡ ʟʦʣʦʪʠʥʳ ï ʤʠʥʫʩ 3-5%. ɼʘʥʥʳʡ 

ʩʧʦʩʦʙ ʜʘʸʪ ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ. ʇʨʠ ʠʩʢʣʶʯʝʥʠʠ ʛʨʫʙʳʭ ʦʰʠʙʦʢ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʠʟ-ʟʘ 
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ʥʝʚʥʠʤʘʪʝʣʴʥʦʩʪʠ ʠʩʧʦʣʥʠʪʝʣʷ, ʚʳʧʦʣʥʷʶʱʝʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʨʘʩʯʸʪʳ, ʩʨʝʜʥʷʷ ʢʚʘʜʨʘʪʠʯʝ-

ʩʢʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʤʘʩʩʳ ʟʦʣʦʪʠʥ ʩʦʩʪʘʚʣʷʝʪ 5-10%. 

çʉʧʣʘʚʣʝʥʠʝ ʚ ʰʘʨʠʢè. ɿʥʘʢʠ ʟʦʣʦʪʘ ʧʦʤʝʱʘʶʪʩʷ ʥʘ ʬʘʨʬʦʨʦʚʫʶ ʧʣʘʩʪʠʥʢʫ ʠ ʥʘʛʨʝ-

ʚʘʶʪʩʷ ʜʦ 1100ęʉ ʚ ʤʫʬʝʣʴʥʦʡ ʧʝʯʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʣʘʚʣʝʥʠʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʠʣ ʧʦʚʝʨʭʥʦʩʪʥʦ-

ʛʦ ʥʘʪʷʞʝʥʠʷ ʟʦʣʦʪʠʥʳ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ çʰʘʨʠʢʠè. ʇʦʩʣʝ ʦʩʪʳʚʘʥʠʷ ʧʨʝʧʘʨʘʪʘ ʧʦʜ ʤʠʢʨʦʩʢʦ-

ʧʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʠʘʤʝʪʨ ʰʘʨʠʢʦʚ.  ʆʪ ʜʠʘʤʝʪʨʘ ʯʝʨʝʟ ʦʙʲʝʤ ʰʘʨʠʢʘ, ʠ ʧʣʦʪʥʦʩʪʴ ʟʦʣʦʪʘ ʧʝ-

ʨʝʭʦʜʠʤ ʢ ʤʘʩʩʝ ʟʦʣʦʪʠʥ. ʇʨʠ ʢʘʞʫʱʝʡʩʷ ʥʘʜʸʞʥʦʩʪʠ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʩʧʦʩʦʙʘ ʙʳʣ ʧʦʣʫʯʝʥ 

ʥʝʦʞʠʜʘʥʥʳʡ ʨʝʟʫʣʴʪʘʪ: ʧʦʛʨʝʰʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʤʘʩʩʳ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʧʨʝʚʳʩʠʣʘ 200%. 

ʇʨʠʯʠʥʘʤʠ ʙʦʣʴʰʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʥʘ ʥʘʰ ʚʟʛʣʷʜ ʷʚʣʷʶʪʩʷ: 

 - ʥʝʧʨʘʚʠʣʴʥʘʷ ʬʦʨʤʘ ʰʘʨʠʢʘ (ʟʦʣʦʪʦ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʰʘʨʠʢʘ ʩʧʝʢʘʝʪʩʷ ʩ ʯʘʩʪʠʯʢʘʤʠ 

ʬʘʨʬʦʨʘ, ʦʙʨʘʟʫʷ ʥʝʨʦʚʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ); 

- ʧʨʠ ʨʘʩʧʣʘʚʣʝʥʠʠ ʤʝʪʘʣʣʘ ʚ ʤʫʬʝʣʴʥʦʡ ʧʝʯʠ ʧʨʦʠʩʭʦʜʠʪ ʝʛʦ ʨʘʟʙʨʳʟʛʠʚʘʥʠʝ (ʨʷʜʦʤ 

ʧʦʷʚʣʷʶʪʩʷ ʤʝʣʢʠʝ ʰʘʨʠʢʠ); 

- ʤʘʣʝʡʰʠʝ ʥʝʪʦʯʥʦʩʪʠ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʜʠʘʤʝʪʨʘ ʰʘʨʠʢʘ ʩʠʣʴʥʦ ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ ʨʝʟʫʣʴ-

ʪʘʪʝ ʚʳʯʠʩʣʝʥʠʷ ʝʛʦ ʦʙʲʸʤʘ; 

ʈʝʰʝʥʠʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʨʦʙʣʝʤ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʈʘʩʩʤʘʪʨʠʚʘ-

ʝʪʩʷ ʠʜʝʷ ʧʨʠʤʝʥʝʥʠʷ ʚʤʝʩʪʦ ʤʫʬʝʣʴʥʦʡ ʧʝʯʠ ʶʚʝʣʠʨʥʦʡ ʙʝʥʟʠʥʦʚʦʡ ʛʦʨʝʣʢʠ4.  

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʧʳʪʦʚ ʩʦ ʩʧʣʘʚʣʝʥʠʝʤ ʰʣʠʭʦʚʦʛʦ ʟʦʣʦʪʘ ʫʩʪʘʥʦʚʣʝʥʦ: 

 - ʧʨʠ ʧʣʘʚʣʝʥʠʠ ʟʦʣʦʪʦ ʦʩʚʦʙʦʞʜʘʝʪʩʷ ʦʪ ʤʝʭʘʥʠʯʝʩʢʠʭ ʤʠʢʨʦʧʨʠʤʝʩʝʡ ï ʛʣʠʥʠʩʪʳʭ, 

ʣʠʤʦʥʠʪʦʚʳʭ, ʢʚʘʨʮʝʚʳʭ ʯʘʩʪʠʮ, ʢʦʪʦʨʳʝ çʚʩʧʣʳʚʘʶʪè ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʰʘʨʠʢʘ; ʵʪʦ ʜʘʝʪ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʠʪʴ ʤʘʩʩʫ çʯʠʩʪʦʛʦè ʟʦʣʦʪʘ ʚ ʰʣʠʭʦʚʦʤ ʟʥʘʢʝ; 

- ʰʘʨʠʢʠ ʩʧʣʘʚʣʝʥʥʳʭ ʟʥʘʢʦʚ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʮʚʝʪʦʤ ʠ ʨʝʣʴʝʬʦʤ ʧʦʚʝʨʭʥʦ-

ʩʪʠ. ʇʦʩʣʝʜʥʝʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʥʘ ʫʯʘʩʪʢʝ ʊʘʣʠʩʤʘʥ ʚ ʧʨʦʙʘʭ 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʥʝ ʦʜʠʥ, ʢʘʢ ʩʯʠʪʘʣʦʩʴ ʨʘʥʝʝ, ʘ ʜʚʘ ʪʠʧʘ ʟʦʣʦʪʘ.  

ʆʧʨʝʜʝʣʝʥʠʝ ʤʘʩʩʳ ʟʦʣʦʪʘ ʚ ʩʨʦʩʪʢʘʭ ʩ ʢʚʘʨʮʝʤ 

ʇʨʠ ʧʝʨʝʩʝʯʝʥʠʠ ʩʢʚʘʞʠʥʘʤʠ ʢʚʘʨʮʝʚʳʭ ʞʠʣ ʠ ʧʨʦʞʠʣʢʦʚ ʚ ʰʣʠʭʘʭ ʢʝʨʥʦʚʳʭ ʧʨʦʙ ʧʦ-

ʷʚʣʷʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʤʝʣʢʠʝ ʠ ʨʝʜʢʦ ʢʨʫʧʥʳʝ ʩʨʦʩʪʢʠ ʟʦʣʦʪʘ ʩ ʢʚʘʨʮʝʤ.  

ʆʧʨʝʜʝʣʝʥʠʝ ʤʘʩʩʳ ʟʦʣʦʪʘ ʚ ʤʝʣʢʠʭ ʩʨʦʩʪʢʘʭ ʩ ʢʚʘʨʮʝʤ ʠ ʧʠʨʠʪʦʤ (ʧ.ʣ.ʧ.ʧ.) ʚʳʧʦʣʥʷ-

ʝʪʩʷ ʩʧʦʩʦʙʦʤ çʩʧʣʘʚʣʝʥʠʷ ʚ ʰʘʨʠʢè. ʀʜʝʘʣʴʥʳʡ ʰʘʨʠʢ ʥʝ ʧʦʣʫʯʘʝʪʩʷ, ʥʦ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʠʤʝʨʥʦ ʦʮʝʥʠʪʴ ʦʙʲʸʤ ʚʳʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʤʘʩʩʳ ʟʦʣʦʪʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʢʨʫʧʥʳʭ ʩʨʦʩʪʢʘʭ ʩ ʢʚʘʨʮʝʤ, ʫʢʘʟʘʥʥʳʤʠ 

ʚʳʰʝ ʩʧʦʩʦʙʘʤʠ ʩʪʘʥʦʚʠʪʩʷ ʥʝʚʦʟʤʦʞʥʳʤ (ʚʳʧʣʘʚʠʪʴ ʚʩʸ ʟʦʣʦʪʦ ʠʟ ʢʨʫʧʥʦʛʦ ʩʨʦʩʪʢʘ ʥʝ ʫʜʘ-

ʸʪʩʷ, ʨʘʩʧʣʶʱʠʚʘʥʠʝ ʠʩʢʣʶʯʘʝʪʩʷ).  ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʦʧʨʝʜʝʣʝʥʠʝ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʡ ʧʦ-

ʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: 

ʆʧʨʝʜʝʣʠʪʴ ʤʘʩʩʫ ʤʠʥʝʨʘʣʴʥʦʛʦ ʘʛʨʝʛʘʪʘ ʄ (ʟʦʣʦʪʦ+ʢʚʘʨʮ) ʩ ʪʦʯʥʦʩʪʴʶ Ñ 0,005 ʛ. 

ʆʧʨʝʜʝʣʠʪʴ ʦʙʲʝʤ ʤʠʥʝʨʘʣʴʥʦʛʦ ʘʛʨʝʛʘʪʘ V ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʦʟʤʦʞʥʦʡ ʪʦʯʥʦʩʪʴʶ (ʥʝ 

ʥʠʞʝ 0.02 ʢʫʙ.ʩʤ), ʠʩʧʦʣʴʟʫʷ ʩʧʝʮʠʘʣʴʥʫʶ ʤʝʥʟʫʨʢʫ. 

ɺʳʯʠʩʣʠʪʴ ʧʣʦʪʥʦʩʪʴ ʟʦʣʦʪʘ ʈʟ. ʅʘ ʫʯʘʩʪʢʝ ʊʘʣʠʩʤʘʥ ʩʘʤʦʨʦʜʥʦʝ ʟʦʣʦʪʦ ʠʤʝʝʪ ʧʣʦʪ-

ʥʦʩʪʴ 15.0 ʛ/ʢʫʙ.ʩʤ (ʩʤ. ʚʳʰʝ). 

ʆʧʨʝʜʝʣʠʪʴʩʷ ʩ ʧʣʦʪʥʦʩʪʴʶ ʢʚʘʨʮʘ ʈʢ. ʇʣʦʪʥʦʩʪʴ ʞʠʣʴʥʦʛʦ ʢʚʘʨʮʘ ʫʯʘʩʪʢʘ ʊʘʣʠʩʤʘʥ 

ʠʟʤʝʨʝʥʘ 10 ʨʘʟ ʜʝʥʩʠʪʦʤʝʪʨʦʤ ʠ ʩʦʩʪʘʚʠʣʘ ʚ ʩʨʝʜʥʝʤ 2.75 ʛ/ʢʫʙ.ʩʤ. 

ɺʳʯʠʩʣʠʪʴ ʤʘʩʩʫ ʟʦʣʦʪʘ ʄʟ ʚ ʤʠʥʝʨʘʣʴʥʦʤ ʘʛʨʝʛʘʪʝ ʧʦ ʬʦʨʤʫʣʝ:  

 

˙̈
˙̋ ̈ ὠ̋ ̈̋ ̋

˝̈ ˝̋
ȟ 

 

ʛʜʝ V ï ʦʙʲʝʤ ʤʠʥʝʨʘʣʴʥʦʛʦ ʘʛʨʝʛʘʪʘ  (ʢʫʙ.ʩʤ.); ʄ ï ʤʘʩʩʘ ʤʠʥʝʨʘʣʴʥʦʛʦ ʘʛʨʝʛʘʪʘ (ʛ); ʈʟ ï 

ʧʣʦʪʥʦʩʪʴ ʩʘʤʦʨʦʜʥʦʛʦ ʟʦʣʦʪʘ ʫʯʘʩʪʢʘ (ʛ/ʢʫʙ.ʩʤ); ʈʢ ï ʧʣʦʪʥʦʩʪʴ ʞʠʣʴʥʦʛʦ ʢʚʘʨʮʘ ʫʯʘʩʪʢʘ 

(ʛ/ʢʫʙ. ʩʤ). 

ʌʦʨʤʫʣʘ ʧʦʣʫʯʝʥʘ ʧʨʠ ʨʝʰʝʥʠʠ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ: 

 

V = ʄʟ/ʈʟ + ʄʢ/ʈʢ, 

                                                           
4 ʅʦʚʠʢʦʚ ɺ.ʇ. ʇʘʚʣʦʚ ɺ.ʉ. ʈʫʯʥʦʝ ʠʟʛʦʪʦʚʣʝʥʠʝ ʶʚʝʣʠʨʥʳʭ ʫʢʨʘʰʝʥʠʡ. ʃ.: ʇʦʣʠʪʝʭʥʠʢʘ, 1991. 
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ʄ = ʄʟ + ʄʢ, 

ʛʜʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢ ʚʳʰʝʫʢʘʟʘʥʥʳʤ ʩʠʤʚʦʣʘʤ: ʄʢ ï ʤʘʩʩʘ ʢʚʘʨʮʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʚʳʧʦʣʥʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʦʠʩʢʦ-

ʚʳʭ ʨʘʙʦʪ ʥʘ ʫʯʘʩʪʢʝ ʊʘʣʠʩʤʘʥ, ʘ ʪʘʢʞʝ ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʚ ʧʨʘʢʪʠʢʫ ʛʝʦʣʦʛʦʨʘʟ-

ʚʝʜʦʯʥʳʭ ʨʘʙʦʪ. 

 

 

ʋɼʂ 544.228 + 537.9 

 

ʉʀʅʊɽɿ ʀ ʄɸɻʅʀʊʅʓɽ ʉɺʆʁʉʊɺɸ ʅɸʅʆʉʊʈʋʂʊʋʈʅʆɻʆ 

ʂʆʄʇʆɿʀʊɸ (CACU3TI 4O12)1-X(SRFE12O19)X (X = 0.01, 0.03, 0.07 ʀ 0.1) 
 

ɼɽɽɺɸ ʖ. ɸ. 2, ʏʋʇɸʍʀʅɸ ʊ. ʀ.1, ɻɸɺʈʀʃʆɺɸ ʊ. ʇ.3, ɽʈɽʄʀʅɸ ʈ. ʄ.3 

 
1ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

2ʀʥʩʪʠʪʫʪ ʭʠʤʠʠ ʪʚʝʨʜʦʛʦ ʪʝʣʘ ʋʨʆ ʈɸʅ 
3ʂʘʟʘʥʩʢʠʡ ʬʠʟʠʢʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʤ. ɽ. ʂ. ɿʘʚʦʡʩʢʦʛʦ 

 

ʄʘʛʥʠʪʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʠʤʝʶʪ ʟʘʤʘʥʯʠʚʳʝ ʧʝʨʩʧʝʢʪʠʚʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʨʘʟʣʠʯʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ ʪʚʝʨʜʦʪʝʣʴʥʦʡ ʵʣʝʢʪʨʦʥʠʢʠ. ɼʣʷ ʠʭ ʧʦʣʫʯʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦ ʠʩʩʣʝʜʫʶʪ-

ʩʷ ʢʦʤʧʦʟʠʪʥʳʝ ʩʪʨʫʢʪʫʨʳ ʪʠʧʘ çʷʜʨʦ-ʦʙʦʣʦʯʢʘè, ʩʦʜʝʨʞʘʱʠʝ ʜʚʝ ʠʣʠ ʙʦʣʝʝ ʬʝʨʨʦʤʘʛʥʠʪʥʳʭ 

ʠ ʧʘʨʘʤʘʛʥʠʪʥʳʭ ʬʘʟʳ, ʤʝʭʘʥʠʯʝʩʢʠ ʩʚʷʟʘʥʥʳʝ ʤʝʞʜʫ ʩʦʙʦʡ. ʀʥʪʝʨʝʩ ʢ ʵʪʠʤ ʤʘʪʝʨʠʘʣʘʤ ʚʳ-

ʟʚʘʥ ʪʝʤ, ʯʪʦ ʚʦʟʥʠʢʘʶʱʠʡ ʚ ʥʠʭ ʤʘʛʥʠʪʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʷʚʣʷʝʪʩʷ ʥʦʚʳʤ ʩʚʦʡʩʪʚʦʤ, 

ʢʦʪʦʨʦʝ ʦʪʩʫʪʩʪʚʫʝʪ ʚ ʠʩʭʦʜʥʳʭ ʢʦʤʧʦʥʝʥʪʘʭ. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʣʩʷ ʩʠʥʪʝʟ ʥʘʥʦʢʦʤʧʦʟʠʪʘ ʩʦʩʪʘʚʘ 

(SrFe12O19)x(CaCu3Ti4O12)1-x (x = 0.01, 0.03, 0.07 ʠ 0.1) ʩʦ ʩʪʨʫʢʪʫʨʦʡ çʷʜʨʦ-ʦʙʦʣʦʯʢʘè ʠ ʠʟʫʯʝ-

ʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʤʘʛʥʠʪʥʳʭ ʩʚʦʡʩʪʚ.  

ʅʘʯʘʣʴʥʦʡ ʩʪʫʧʝʥʴʶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʥʦʢʦʤʧʦʟʠʪʘ ʩʦʩʪʘʚʘ (SrFe12O19)x(CaCu3Ti4O12)1-x 

ʷʚʣʷʣʩʷ ʩʠʥʪʝʟ ʛʝʢʩʘʬʝʨʨʠʪʘ ʩʪʨʦʥʮʠʷ SrFe12O19 (SFO), ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʡ ʩʪʘʥʜʘʨʪʥʳʤ ʤʝʪʦʜʦʤ 

ʪʚʝʨʜʦʬʘʟʥʦʛʦ ʩʠʥʪʝʟʘ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ SFO ʙʳʣʠ ʚʟʷʪʳ ʩʪʝʭʠʦʤʝʪʨʠʯʝʩʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʭʠʤʠ-

ʯʝʩʢʠ ʯʠʩʪʳʭ ʨʝʘʛʝʥʪʦʚ SrCO3 ʠ Fe2O3. ʇʦʣʫʯʝʥʥʘʷ ʩʤʝʩʴ ʙʳʣʘ ʧʦʜʚʝʨʛʥʫʪʘ ʦʪʞʠʛʫ ʧʨʠ 10000ʉ 

ʚ ʪʝʯʝʥʠʝ 8 ʯ. 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʧʦʟʠʪʘ (SrFeO)x(CCTO)1-x (x = 0.01, 0.03, 0.07 ʠ 0.1) 

ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʧʦʣʫʯʝʥʥʳʡ SFO, ʚ ʢʦʪʦʨʦʤ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ ʥʘʣʠʯʠʝ ʧʨʠʤʝʩʝʡ, ʠ ʩʪʝʭʠʦʤʝʪ-

ʨʠʯʝʩʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʢʩʠʜʦʚ CaO, CuO ʠ TiO. ʆʪʞʠʛ ʧʦʣʫʯʝʥʥʦʡ ʩʤʝʩʠ ʧʨʦʠʟʚʦʜʠʣʩʷ ʧʨʠ 

10000ʉ ʚ ʪʝʯʝʥʠʝ 24 ʯ ʩ ʧʨʦʤʝʞʫʪʦʯʥʳʤ ʧʝʨʝʪʠʨʘʥʠʝʤ.  

ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʧʦʣʫʯʝʥʠʷ ʢʦʤʧʦʟʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (SrFeO)x(CCTO)1-x ʩʪʨʫʢʪʫʨʳ 

çʷʜʨʦ-ʦʙʦʣʦʯʢʘè ʙʳʣ ʧʨʦʚʝʜʝʥ ʨʝʥʪʛʝʥʦʬʘʟʦʚʳʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʦʙʨʘʟʮʦʚ. ɼʠʬʨʘʢʪʦʛʨʘʤ-

ʤʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 1. 
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ʈʠʩ. 1. ʊʝʦʨʝʪʠʯʝʩʢʘʷ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʠ ʨʘʟʥʦʩʪʥʘʷ ʜʠʬʨʘʢʪʦʛʨʘʤʤʘ ʦʙʨʘʟʮʘ SFOxCCTO1-x 

ʧʨʠ x = 0.01; 0.03; 0.07; 0.1 


