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ɹʘʰʪʘʙʘʢ ɸ.ʐ. 

ʌʈɸɿɽʆʃʆɻʀɿʄʓ ɺ ʊʋʈɽʎʂʆʄ ʗɿʓʂɽ ʀ ʀʍ ʆʉʆɹɽʅʅʆʉʊʀ 
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ɹʘʰʪʘʙʘʢ ɸ.ʐ. 

ʆʊʈɸɾɽʅʀɽ ʅɸɿɺɸʅʀʁ ɾʀɺʆʊʅʓʍ ɺʆ ʌʈɸɿɽʆʃʆɻʀɿʄɸʍ ʈʋʉʉʂʆɻʆ  

ʀ ʊʋʈɽʎʂʆɻʆ ʗɿʓʂʆɺ 
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ɹʝʰʢʝʤʧʠʨʦʚʘ ɸ.ʀ. 

ʉɽʄɸʅʊʀʂʆ-ʉʊʀʃʀʉʊʀʏɽʉʂʀɽ ʆʉʆɹɽʅʅʆʉʊʀ ʇʆɼʈɸɾɸʊɽʃʔʅʓʍ ʉʃʆɺ ɺ 

ʕʇʆʉɽ çʄɸʅɸʉè 
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ɹʫʟʨʫʢʦʚʘ ʄ.ʄ., ʋʤʘʨʦʚʘ ʆ.ʉ. 

ɸʅɻʃʀʁʉʂʀɽ ɺʆɿɺʈɸʊʅʓɽ ʀ ʋʉʀʃʀʊɽʃʔʅʓɽ ʄɽʉʊʆʀʄɽʅʀʗ 
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ɺʜʦʚʠʥʘ ɺ.ʅ., ʂʘʰʠʨʠʥʘ ʅ. ɸ. 

ʉɽʄɸʅʊʀʂɸ ʂʆʅʉʊʈʋʂʎʀʀ GOING TO ɺ ɸʅɻʃʀʁʉʂʆʁ ʈɸɿɻʆɺʆʈʅʆʁ ʈɽʏʀ (ʅɸ 

ʄɸʊɽʈʀɸʃɽ ɼʀɸʃʆɻʆɺ ʉɽʈʀɸʃɸ çʂɸʂ ʗ ɺʉʊʈɽʊʀʃ ɺɸʐʋ ʄɸʄʋè) 
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ɻʦʣʦʚʘʥʝʚʘ ʄ.ɸ., ɼʦʩʧʘʝʚʘ ʂ. ʈ. 

ʆ ʅɽʂʆʊʆʈʓʍ ʄʅɽʄʆʅʀʏɽʉʂʀʍ ʇʈʀɪʄɸʍ ʈɸɹʆʊʓ ʉʆ ʉʃʆɺɸʄʀ  

ʊʈɸɼʀʎʀʆʅʅʆɻʆ ʇʈʀʅʎʀʇɸ ʅɸʇʀʉɸʅʀʗ ɺ ʅɸʏɸʃʔʅʆʁ ʐʂʆʃɽ 
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ʂʘʣʘʙʝʢʦʚʘ ʃ.ʊ. 

ʀʅɺɸʈʀɸʅʊʅʓɽ ʉʇʆʉʆɹʓ ʇɽʈɽɺʆɼɸ ɺ ʀɼʀʆʃɽʂʊʅʆʄ ʇʈʆʉʊʈɸʅʉʊɺɽ 
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ʂʦʟʣʦʚʘ ʃ.ʅ. 

ɻɽʅɼɽʈʅɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ɾɽʅʉʂʀʍ ʇɽʈʉʆʅɸɾɽʁ 

ɺ ʈʆʄɸʅɽ ʄ. ʌʈʀʐɸ çHOMO FABERè 
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ʇʣʫʞʥʠʢʦʚʘ ɼ.ʄ. 

ʂʆʉɺɽʅʅʆ-ʇʈʆʀɿɺʆɼʅʓɽ ʅʆʄʀʅɸʎʀʀ ɺ ʃʀʈʀʂɽ ɹɽʃʃʓ ɸʍʄɸɼʋʃʀʅʆʁ 

(ʅɸ ʄɸʊɽʈʀɸʃɽ ʉʃʆɺ-ʉʆʄɸʊʀɿʄʆɺ) 
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ʈʷʙʯʝʥʢʦ ʂ.ʉ., ʈʫʜʥʠʮʢʠʡ ʖ.ɸ.  

çʉʊʆʀʊ ʅɸɼ ʊʆʄʔʖ ɻʈɸɼ ʉʊɸʈʀʅʅʓʁéè ʈ. ʂʆʐʋʈʅʀʂʆɺʆʁ:  

ʄɽʉʊɸ, ʉʆɹʓʊʀʗ, ʃʖɼʀ 

 

143 

ʉʤʠʨʥʦʚʘ ʉ.ɸ. 

ʃɽʂʉʀʂʆɻʈɸʌʀʏɽʉʂʆɽ ʆʇʀʉɸʅʀɽ ʉʃʆɺɸ ʈɽɹɪʅʆʂ 

 

146 

ʌʠʣʠʤʦʥʦʚʘ ʅ. ʖ. 

ɾɽʅʉʂʀɽ ʆɹʈɸɿʓ ɺ ʊɺʆʈʏɽʉʊɺɽ ʈɸʅʅɽɻʆ ʅ. ʉ. ʃɽʉʂʆɺɸ 
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ʑʝʨʙʘʢʦʚʘ ʀ.ɺ. 

ʈɽɸʃʀɿɸʎʀʗ ʂʆʅʎɽʇʊɸ ï çʉʊʈɸʍè ("ANGST") ɺ ʅɽʄɽʎʂʆʄ ʗɿʓʂɽ 

 

150 

ʖʈʀɼʀʏɽʉʂʀɽ ʅɸʋʂʀ 

 

ɸʨʘʧʙʘʝʚ ɸ.ɸ. 

ʇʆʅʗʊʀɽ ʄɽʍɸʅʀɿʄɸ ʈɽɸʃʀɿɸʎʀʀ ʂʆʅʉʊʀʊʋʎʀʆʅʅʓʍ ʇʈɸɺ  

ʀ ʉɺʆɹʆɼ ʏɽʃʆɺɽʂɸ ʀ ɻʈɸɾɼɸʅʀʅɸ 
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ɸʨʘʧʙʘʝʚ ɸ.ɸ. 

ʂɸʊɽɻʆʈʀʗ çʕʂʆʅʆʄʀʏɽʉʂɸʗ ʉɺʆɹʆɼɸè: ʊɽʆʈɽʊʀʏɽʉʂʀɽ 

 ʀ ʅʆʈʄɸʊʀɺʅʓɽ ʆʉʅʆɺʓ 
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ɻʘʣʠʯʢʠʥʘ ʖ.ɺ. 

ʉʋɼɽɹʅʓʁ ʇʈʀʂɸɿ: ʉʊɸɼʀʗ ʀʃʀ ʉɸʄʆʉʊʆʗʊɽʃʔʅʓʁ ʇʈʆʎɽʉʉ? 

 

160 

ʂʘʨʤʦʚʘ ɸ.ɹ. 

ʋɺʆʃʔʅɽʅʀɽ ɺ ʇɽʈʀʆɼ ɹɽʈɽʄɽʅʅʆʉʊʀ 

 

162 

ʂʘʩʠʝʥʦʚʘ ʂ.ʄ. 

ʇʈɸɺʆɺʓɽ ʆʉʅʆɺʓ ʋʉʓʅʆɺʃɽʅʀʗ ɺ ʈɽʉʇʋɹʃʀʂɽ ʂɸɿɸʍʉʊɸʅ 
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ʂʣʠʤʝʥʢʦ ɸ.ʉ. 

ʇʈɸɺʆɺʓɽ ʇʈʆɹʃɽʄʓ ɿɸʑʀʊʓ ɺʆɽʅʅʆʁ ʊɸʁʅʓ 
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ʂʦʙʝʮ ʇ.ʅ. 

ʇʆʃʆɾʀʊɽʃʔʅʓʁ ʆʇʓʊ ɸɺʉʊʈʀʀ ʀ ʐɺɽʁʎɸʈʀʀ ɺ ʉʌɽʈɽ ʇʈʆʊʀɺʆɼɽʁʉʊɺʀʗ 

ʃɽɻɸʃʀɿɸʎʀʀ (ʆʊʄʓɺɸʅʀʗ) ɼʆʍʆɼʆɺ, ʇʆʃʋʏɽʅʅʓʍ ʇʈɽʉʊʋʇʅʓʄ ʇʋʊɽʄ 

 

178 

ʂʫʨʫʤʙʘʝʚ ʈ.ʂ. 

ʂ ɺʆʇʈʆʉʋ ʈɸʉʉʄʆʊʈɽʅʀʗ ʇʈʀʏʀʅ ʇʆʗɺʃɽʅʀʗ ʀʄʄʋʅʀʊɽʊɸ 

 

179 

ʃʘʥʦʚʦʡ ɺ.ɻ. 

ʈɸɿɺʀʊʀɽ ʎʀɺʀʃʀɿɸʎʀʆʅʅʆɻʆ ʇʆɼʍʆɼɸ ʂ ʊʀʇʆʃʆɻʀʀ ɻʆʉʋɼɸʈʉʊɺ ɺ 

ʊʈʋɼɸʍ ʃ. ʅ. ɻʋʄʀʃɽɺɸ 

 

181 

ʃʝʩʦʚʠʢ ʀ.ɺ., ʀʱʝʥʢʦ ɽ.ɺ., ʏʝʪʚʝʨʠʢʦʚʘ ɸ.ʀ. 

ʅɽʂʆʊʆʈʓɽ ɺʆʇʈʆʉʓ ʇʈɽɼʋʇʈɽɾɼɽʅʀʗ ʇʈɽʉʊʋʇʃɽʅʀʁ, 

ʇʈɽɼʋʉʄʆʊʈɽʅʅʓʍ ʉʊ. 207 ʋʂ ʈʌ 

 

184 

ʄʝʣʴʥʠʢʦʚ ɺ.ʖ. 

ʅɽʂʆʊʆʈʓɽ ɺʆʇʈʆʉʓ ɿɽʄɽʃʔʅʆʁ ʈɽʌʆʈʄʓ 
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ʄʠʬʪʘʭʦʚ ʂ.ʈ., ʈʘʰʠʪʦʚʘ ʃ.ʂ. 

ʇʈʆɹʃɽʄʓ ʋʉʓʅʆɺʃɽʅʀʗ ʈʆʉʉʀʁʉʂʀʍ ɼɽʊɽʁ ʀʅʆʉʊʈɸʅʅʓʄʀ 

ɻʈɸɾɼɸʅɸʄʀ 

 

188 

ʄʠʭʘʡʣʝʥʢʦ ʀ.ɸ. 

ʂ ɺʆʇʈʆʉʋ ʆ ʎɽʃɽʉʆʆɹʈɸɿʅʆʉʊʀ ʆɻʈɸʅʀʏɽʅʀʗ ʇʈɸɺɸ ʅɸ ɿɸɹɸʉʊʆɺʂʋ 

ʆʊɼɽʃʔʅʓʍ ʂɸʊɽɻʆʈʀʁ ʈɸɹʆʊʅʀʂʆɺ 

 

189 

ʉʤʘʛʫʣʦʚʘ ɸ.ʉ. 

ʂ ʀʉʊʆʈʀʀ ɻʆʉʋɼɸʈʉʊɺɽʅʅʆ-ʇʈɸɺʆɺʓʍ ʌʆʈʄ ʂɸɿɸʍʉʂʆɻʆ ʆɹʑɽʉʊɺɸ 

 

192 

ʉʤʘʛʫʣʦʚʘ ɸ.ʉ. 

ʂ ʇʈʆɹʃɽʄɽ ʉʆʆʊʅʆʐɽʅʀʗ ʆɹʓʏʅʆɻʆ ʇʈɸɺɸ ʀ ʉʆɺʈɽʄɽʅʅʆɻʆ 

ʇʆɿʀʊʀɺʅʆɻʆ ʇʈɸɺɸ ʂɸɿɸʍʉʊɸʅɸ 

 

195 

ʉʫʧʦʥʠʥʘ ɽ.ɸ. 

ʂ ɺʆʇʈʆʉʋ ʆ ʇɽʈʉʇɽʂʊʀɺɸʍ ɸɼʄʀʅʀʉʊʈɸʊʀɺʅʆʁ ʆʊɺɽʊʉʊɺɽʅʅʆʉʊʀ  

ɿɸ ʉɽʄɽʁʅʆ-ɹʓʊʆɺʆɽ ɼɽɹʆʐʀʈʉʊɺʆ ɺ ʈʆʉʉʀʀ 
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ʎʳʛʘʥʦʚ ʀ.ʀ. 

ʆʉʆɹɽʅʅʆʉʊʀ ʇʈɸɺʆɺʆɻʆ ʈɽɾʀʄɸ ʉʃʋɾɽɹʅʆɻʆ ʅɸʋʏʅʆɻʆ ʇʈʆʀɿɺɽɼɽʅʀʗ 
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ʏʝʨʥʝʮʦʚʘ ɸ. ʉ. 

ʉʆɼɽʈɾɸʅʀɽ ɺʓɿʆɺɸ ʅɽʉʆɺɽʈʐɽʅʅʆʃɽʊʅɽɻʆ ʇʆɼʆɿʈɽɺɸɽʄʆɻʆ, 

ʆɹɺʀʅʗɽʄʆɻʆ 
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ʐʘʣʢʳʙʘʝʚ ʂ.ɾ. 

ʂ ʂʆʅʉʊʀʊʋʎʀʆʅʅʆʄʋ ʇʆʅʀʄɸʅʀʖ ʆʈɻɸʅʆɺ ʀʉʇʆʃʅʀʊɽʃʔʅʆʁ ɺʃɸʉʊʀ ɺ 

ʂɸɿɸʍʉʊɸʅɽ ʀ ʂʓʈɻʓɿʉʊɸʅɽ 
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ʓʥʪʳʢʙʘʝʚ ɸ.ʂ. 

ʂ ɺʆʇʈʆʉʋ ʈɸʉʉʄʆʊʈɽʅʀʗ ʇʆʅʗʊʀʁ çʉʊɸʊʋʉè, çʇʈɸɺʆɺʆʁ ʉʊɸʊʋʉè, 

çʂʆʅʉʊʀʊʋʎʀʆʅʅʓʁ ʉʊɸʊʋʉè ʀ çʂʆʅʉʊʀʊʋʎʀʆʅʅʆ-ʇʈɸɺʆɺʆʁ ʉʊɸʊʋʉè 
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ɻɽʆʃʆɻʆ-ʄʀʅɽʈɸʃʆɻʀʏɽʉʂʀɽ ʅɸʋʂʀ 

 

ʋɼʂ 550.83 

ʂʦʛʘʡ ʄʠʭʘʠʣ ʀʣʣʘʨʠʦʥʦʚʠʯ 

ʤʘʛʠʩʪʨʘʥʪ ʢʘʬ. ɻʈʄʇʀ, ʂʘʨɻʊʋ, ʛ. ʂʘʨʘʛʘʥʜʘ, ʈʂ 

ɽ-mail: mikegeophysics@mail.ru 

ʉʘʢʠʥ ʉʫʣʪʘʥ ɹʘʭʠʪʞʘʥʦʚʠʯ 

ʤʘʛʠʩʪʨʘʥʪ ʢʘʬ. ɻʈʄʇʀ, ʂʘʨɻʊʋ, ʛ. ʂʘʨʘʛʘʥʜʘ, ʈʂ 

ɽ-mail: sultikkst@gmail.com 

ʉʘʜʯʠʢʦʚ ɸʣʝʢʩʘʥʜʨ ɺʠʢʪʦʨʦʚʠʯ 

ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ɻʈʄʇʀ, ʛ. ʂʘʨʘʛʘʥʜʘ, ʈʂ 

 

ɺʆɿʄʆɾʅʆʉʊʔ ʇʈʀʄɽʅɽʅʀʗ ʊʈɽʍʂʆʄʇʆʅɽʅʊʅʆɻʆ ɻɽʆɸʂʋʉʊʀʏɽʉʂʆɻʆ 

ʂɸʈʆʊɸɾɸ ɼʃʗ ʇʆɺʓʐɽʅʀʗ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʈɸɹʆʊ ʇʆ ʉʊʀʄʋʃʀʈʆɺɸʅʀʖ 

ʋɻʆʃʔʅʓʍ ʇʃɸʉʊʆɺ ɺ ʂɸʈɸɻɸʅɼʀʅʉʂʆʄ ʋɻʆʃʔʅʆʄ ɹɸʉʉɽʁʅɽ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʦʙʦʙʱʝʥʳ ʨʘʙʦʪʳ ʤʥʦʛʠʭ ʘʚʪʦʨʦʚ ʧʦ ʠʟʫʯʝʥʠʶ ʘʢʫʩʪʠʯʝʩʢʦʡ ʵʤʠʩʩʠʠ ʨʝʛʠʩʪʨʠʨʫʝʤʦʡ ʚ 

ʛʦʨʥʳʭ ʧʦʨʦʜʘʭ ʠ ʫʛʣʷʭ, ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ. ʆʧʠʩʘʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʪʨʝʭʢʦʤʧʦʥʝʥʪʥʦʛʦ ʛʝʦʘʢʫʩʪʠʯʝʩʢʦʛʦ ʢʘʨʦʪʘʞʘ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʟʦʥ 

ʧʦʚʳʰʝʥʥʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ. ɺ ʦʩʥʦʚʝ ʩʪʘʪʴʠ ʧʦʣʦʞʝʥʳ ʜʘʥʥʳʝ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʘʢʫʩʪʠʯʝʩʢʦʡ ʵʤʠʩʩʠʠ 

ʢʘʥʜʠʜʘʪʦʤ ʪʝʭ. ʥʘʫʢ ʊʨʦʷʥʦʚʳʤ ɸ.ʂ., ʥʘʫʯʥʳʤ ʩʦʪʨʫʜʥʠʢʦʤ ʋʦʈɸʅ ʀʥʩʪʠʪʫʪʘ ʛʝʦʬʠʟʠʢʠ ʠʤ ʖ.ʇ. 

ɹʘʣʘʰʝʚʠʯʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ɸʢʫʩʪʠʯʝʩʢʘʷ ʵʤʠʩʩʠʷ, ʤʝʪʘʥ, ʫʛʦʣʴʥʳʡ ʧʣʘʩʪ, ʛʠʜʨʦʨʘʟʨʳʚ, ʘʥʠʟʦʪʨʦʧʠʷ,  

ʪʨʝʭʢʦʤʧʦʥʝʥʪʥʳʡ ʛʝʦʘʢʫʩʪʠʯʝʩʢʠʡ ʢʘʨʦʪʘʞ. 

 

ʆʙʱʠʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ ʤʝʪʘʥʘ ʚ ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʘʭ ʠ ʧʦʨʦʜʘʭ ʜʦ ʥʠʞʥʝʡ ʛʨʘʥʠʮʳ ʟʘʣʝʛʘʥʠʷ 

ʧʣʘʩʪʦʚ (1500 ʤ.) ʚ ʂʘʨʘʛʘʥʜʠʥʩʢʦʤ ʫʛʦʣʴʥʦʤ ʙʘʩʩʝʡʥʝ (ʂʋɹ) ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 4000 ʤʣʨʜ.ʤ3, ʚ ʪʦʤ ʯʠʩʣʝ ʚ 

ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʘʭ ʠ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜʘʭ ʚ ʨʘʚʥʳʭ ʜʦʣʷʭ - ʧʦ 2000 ʤʣʨʜ.ʤ3. ʇʨʦʤʳʰʣʝʥʥʳʝ ʞʝ ʨʝʩʫʨʩʳ ʤʝʪʘʥʘ 

ʚ ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʘʭ ʂʋɹ ʧʨʝʚʳʰʘʶʪ 1000 ʤʣʨʜ.ʤ3. ʋʯʠʪʳʚʘʷ ʯʪʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦ ʚʝʣʠʯʠʥʝ ʠʟʚʣʝʯʝʥʠʷ ʠ 

ʟʘʧʘʩʘʤ ʫʛʦʣʴʥʦ-ʛʘʟʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʝ ʩʫʱʝʩʪʚʫʝʪ, ʪʦ ʧʨʠʤʝʥʷʷ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʥʝʬʪʝʛʘʟʦʚʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʛʜʝ ʫʥʠʢʘʣʴʥʳʤʠ ʩʯʠʪʘʶʪʩʷ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʦʪ 500 ʤʣʨʜ.ʤ3, ʂʋɹ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʫʥʠʢʘʣʴʥʳʤ ʧʦ ʟʘʧʘʩʘʤ ʛʘʟʘ ʤʝʪʘʥʘ [5].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʂʋɹ ʧʦ ʨʘʟʚʝʜʢʝ ʠ ʜʦʙʳʯʝ ʤʝʪʘʥʘ ʠʟ ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʦʚ ʨʘʙʦʪʘʝʪ ʜʚʘ ʧʠʣʦʪʥʳʭ 

ʧʨʦʝʢʪʘ ʥʘ ʫʯʘʩʪʢʘʭ ʰʘʭʪʳ ʉʘʨʘʥʩʢʦʡ ʠ ʫʯʘʩʪʦʢ ʐʝʨʫʙʘʡʥʫʨʠʥʩʢʠʡ. ɼʘʥʥʳʝ ʧʨʦʝʢʪʳ ʥʘ ʨʘʟʚʝʜʢʫ ʤʝʪʘʥʘ 

ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʦʚ, ʩʦʩʪʦʷʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʵʪʘʧʦʚ: 

1. ʉʙʦʨ, ʦʙʦʙʱʝʥʠʝ, ʘʥʘʣʠʟ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʫʯʘʩʪʢʫ, ʦʮʝʥʢʘ ʧʣʦʱʘʜʝʡ ʧʦ ʛʘʟʦʥʦʩʥʦʩʪʠ 

ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʦʚ ʠ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ, ʛʝʦʪʝʨʤʠʯʝʩʢʠʤ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ, ʧʦ ʟʘʧʘʩʘʤ ʫʛʣʷ, 

ʨʝʩʫʨʩʘʤ ʤʝʪʘʥʘ; 

2. ʆʧʨʝʜʝʣʝʥʠʝ ʤʝʩʪ ʟʘʣʦʞʝʥʠʷ ʨʘʟʚʝʜʦʯʥʳʭ ʠ ʦʧʳʪʥʦ-ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʢʚʘʞʠʥ (ʙʦʣʴʰʦʛʦ ʢʦʥʝʯʥʦʛʦ 

ʜʠʘʤʝʪʨʘ), ʧʦ ʢʦʪʦʨʳʤ ʙʫʜʫʪ ʧʨʦʚʝʜʝʥʳ ʛʝʦʬʠʟʠʯʝʩʢʠʝ, ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʪʝʩʪʠʨʦʚʘʥʠʝ ʠ 

ʛʠʜʨʦʨʘʟʨʳʚ ʧʣʘʩʪʦʚ (ɻʈʇ) ʫʛʣʷ ʠ ʦʮʝʥʢʘ ʛʘʟʦʦʪʜʘʯʠ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʫʛʦʣʴʥʳʡ ʧʣʘʩʪ ʤʘʣʦʧʨʦʥʠʮʘʝʤʘʷ ʙʣʦʯʥʦ-ʪʨʝʱʠʥʦʚʘʪʘʷ ʩʨʝʜʘ ʩ 

ʦʛʨʦʤʥʦʡ ʘʥʠʟʦʪʨʦʧʠʝʡ ʩʚʦʡʩʪʚ, ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʤʝʪʘʥʘ ʚ ʢʦʪʦʨʦʡ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʨʙʠʨʦʚʘʥʥʦʤ ʩʦʩʪʦʷʥʠʠ. 

ʋʩʪʘʥʦʚʣʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʩʨʝʜʥʠʝ ʚʝʣʠʯʠʥʳ ʛʘʟʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʦʚ ʚ ʰʘʭʪʘʭ 

ʂʘʨʘʛʘʥʜʠʥʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʥʘ ʨʷʜʝ ʧʣʘʩʪʦʚ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 1, ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʶʪ 

ʛʘʟʦʧʨʦʥʠʮʘʝʤʦʩʪʴ ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʦʚ ɼʦʥʙʘʩʩʘ ʠ ʥʘ 10-15% ʚʳʰʝ, ʯʝʤ ʛʘʟʦʧʨʦʥʠʮʘʝʤʦʩʪʴ ʧʣʘʩʪʦʚ ʚ 

ʂʫʟʥʝʮʢʦʤ ʠ ʇʝʯʦʨʩʢʦʤ ʙʘʩʩʝʡʥʘʭ ʥʘ ʘʥʘʣʦʛʠʯʥʳʭ ʛʣʫʙʠʥʘʭ [5]. 
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ɻʘʟ ʥʠʟʢʦ ʧʨʦʥʠʮʘʝʤʳʭ ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʦʚ ʢʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 1 ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʜʦʙʳʪ ʵʢʦʥʦʤʠʯʥʦ 

ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ɻʈʇ ʠ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʜʣʷ ʜʦʙʳʯʠ ʤʝʪʘʥʘ ʠʟ ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʦʚ ʷʚʣʷʶʪʩʷ 

ʫʛʦʣʴʥʳʝ ʧʣʘʩʪʳ ʂ12, ʂ10, ʂ7. 

ʊʘʙʣʠʮʘ 1 

ʉʨʝʜʥʠʝ ʚʝʣʠʯʠʥʳ ʛʘʟʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʦʚ ʂʘʨʘʛʘʥʜʠʥʩʢʦʛʦ ʙʘʩʩʝʡʥʘ 

ʋʛʦʣʴʥʳʡ ʧʣʘʩʪ 
ɻʣʫʙʠʥʘ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʤ 

ɺʳʭʦʜ ʣʝʪʫʯʠʭ 

ʚʝʱʝʩʪʚ, % 

ʉʨʝʜʥʷʷ ʚʝʣʠʯʠʥʘ ʛʘʟʦʧʨʦʥʠʮʘʝʤʦʩʪʠ, 

103 ʤɼ 

1 2 3 4 

ʂ18 ʅʦʚʳʡ 400-500 28-32 0,6-0,9 

ʂ14 ʏʝʪʳʨʝʭʬʫʪʦʚʳʡ 350-500 26-31 0,3-0,7 

ʂ13 ʐʝʩʪʠʬʫʪʦʚʳʡ 400-500 25-30 0,9-1,1 

K12 ɺʝʨʭʥʷʷ ʄʘʨʠʘʥʥʘ 250-450 23-28 3,3-5,5 

ʂ10 ʌʝʣʠʢʩ 400-450 21-27 1,0-1,5 

ʂ7 ɿʘʤʝʯʘʪʝʣʴʥʳʡ 400-500 20-26 1,2-1,8 

ʂ4 ɺʳʰʝʩʨʝʜʥʠʡ 250-400 20-25 1,0-1,1 

ʂ3 ʉʨʝʜʥʠʡ 300-400 19-24 0,8-1,0 

ʂ2 ʅʠʞʝʩʨʝʜʥʠʡ 200-300 28-22 0,7-0,9 

a5 ɼʚʦʡʥʦʡ 300-450 23-25 0,7-0,9 

 

ʉʫʱʥʦʩʪʴ ʛʠʜʨʦʨʘʟʨʳʚʘ ʫʛʦʣʴʥʦʛʦ ʧʣʘʩʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʚ ʫʛʦʣʴʥʦʤ ʧʣʘʩʪʝ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʢʦʣʣʝʢʪʦʨʘ, ʩ ʨʘʟʚʠʪʦʡ ʩʠʩʪʝʤʦʡ ʪʨʝʱʠʥ, ʩʦʝʜʠʥʷʶʱʠʭʩʷ ʯʝʨʝʟ ʩʢʚʘʞʠʥʫ ʩ ʜʥʝʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ. 

ʆʙʨʘʟʦʚʘʥʠʝ ʩʝʪʠ ʪʨʝʱʠʥ ʚ ʨʘʜʠʫʩʝ ʜʦ 100 ʤ ʦʪ ʩʢʚʘʞʠʥʳ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʫʪʝʤ ʟʘʢʘʯʢʠ ʚ ʫʛʦʣʴʥʳʡ ʧʣʘʩʪ 

ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ, ʠʟ ʩʤʝʩʠ ʚʦʜʳ ʠ ʧʨʦʧʧʘʥʪʘ (ʢʚʘʨʮʝʚʦʛʦ ʧʝʩʢʘ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʨʘʟʤʝʨʘ) ʩ ʪʝʤʧʦʤ, 

ʧʨʝʚʳʰʘʶʱʠʤ ʝʩʪʝʩʪʚʝʥʥʫʶ ʧʨʠʝʤʠʩʪʦʩʪʴ ʤʘʩʩʠʚʘ [5]. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʠʚʝʜʝʥʘ ʦʩʥʦʚʥʘʷ ʩʫʱʥʦʩʪʴ ʨʘʙʦʪ 

ʧʦ ʪʝʭʥʦʣʦʛʠʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʦʚ. 

ʉ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ɻʈʇ, ʚ ʧʨʦʮʝʩʩʝ ʚʝʜʝʥʠʷ ʨʘʙʦʪ, ʚʦʟʥʠʢʣʠ ʥʦʚʳʝ ʟʘʜʘʯʠ:  

1. ʆʮʝʥʢʘ ʘʟʠʤʫʪʘʣʴʥʦʡ ʘʥʠʟʦʪʨʦʧʠʠ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʩʣʝʜʩʪʚʠʝʤ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ;  

2. ɸʥʠʟʦʪʨʦʧʠʷ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʠ ʩʣʦʞʥʦʡ ʩʪʨʫʢʪʫʨʳ ʢʦʣʣʝʢʪʦʨʦʚ; 

3. ʆʧʨʝʜʝʣʝʥʠʝ ʘʟʠʤʫʪʘ ʧʨʦʩʪʠʨʘʥʠʷ ʦʩʥʦʚʥʦʡ ʩʠʩʪʝʤʳ ʢʣʠʚʘʞʘ ʫʛʣʝʚʤʝʱʘʶʱʝʛʦ ʤʘʩʩʠʚʘ; 

4. ʆʧʨʝʜʝʣʝʥʠʝ ʭʘʨʘʢʪʝʨʘ ʥʘʩʳʱʝʥʠʷ. 

 

 
ʈʠʩʫʥʦʢ 1 ï ɿʘʚʝʨʰʝʥʠʷ ʩʢʚʘʞʠʥʳ ʩ ɻʈʇ ʠ ʝʩʪʝʩʪʚʝʥʥʦʝ ʟʘʚʝʨʰʝʥʠʝ ʩʢʚʘʞʠʥʳ. 

 

ʕʪʠ ʟʘʜʘʯʠ ʩʦʛʣʘʩʥʦ ʧʨʦʝʢʪʥʦʤʫ ʢʦʤʧʣʝʢʩʫ ʤʝʪʦʜʦʚ ʨʝʰʘʶʪʩʷ ʥʘ ʩʪʘʜʠʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʨʘʙʦʪ 

ʢʦʤʧʣʝʢʩʦʤ ʤʝʪʦʜʦʤ ʛʘʤʤʘ ʢʘʨʦʪʘʞʘ (ɻʂ), ʛʘʤʤʘ-ʛʘʤʤʘ ʢʘʨʦʪʘʞ ʧʣʦʪʥʦʩʪʥʦʛʦ (ɻɻʂ-ʇ), ʙʦʢʦʚʦʛʦ ʢʘʨʦʪʘʞʘ 

(ɹʂ), ʙʦʢʦʚʦʛʦ ʢʘʨʦʪʘʞʘ ʩʢʘʥʠʨʫʶʱʝʛʦ (ɹʂʉ), ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦʡ ʧʦʣʷʨʠʟʘʮʠʠ (ʇʉ), ʢʘʞʫʱʝʛʦʩʷ  

ʩʦʧʨʦʪʠʚʣʝʥʠʷ (ʂʉ), ʠʥʢʣʠʥʦʤʝʪʨʠʠ, ʢʘʚʝʨʥʦʤʝʪʨʠʠ, ʪʝʨʤʦʤʝʪʨʠʠ [5]. 
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ɺ ʩʠʣʫ ʩʣʦʞʥʦʩʪʠ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʫʯʘʩʪʢʦʚ ʠ ʚʩʝʛʦ ʂʋɹ ʚ ʮʝʣʦʤ ʟʘʯʘʩʪʫʶ ʙʫʨʝʥʠʝ ʩʢʚʘʞʠʥ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʘʚʘʨʠʡʥʳʤʠ ʩʠʪʫʘʮʠʷʤʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʪʢʣʦʥʝʥʠʶ ʦʪ ʧʨʦʝʢʪʥʦʛʦ ʛʝʦʣʦʛʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʥʘʨʷʜʘ ʠ ʟʘʯʘʩʪʫʶ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʦʩʘʜʢʦʡ ʦʙʩʘʜʥʳʭ ʢʦʣʦʥ, ʩ ʮʝʣʴʶ ʠʭ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ. ʇʦʪʝʨʷ 

ʠʥʬʦʨʤʘʮʠʠ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʰʝʥʠʷ ʚʳʰʝ ʫʢʘʟʘʥʥʳʭ ʟʘʜʘʯ ʟʘʪʨʫʜʥʷʝʪʩʷ. 

ʆʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʠʟʫʯʝʥʠʷ ʩʚʦʡʩʪʚ, ʩʦʩʪʦʷʥʠʷ ʠ ʩʪʨʫʢʪʫʨʳ ʛʦʨʥʳʭ 

ʧʦʨʦʜ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʘ ʘʢʫʩʪʠʯʝʩʢʦʡ ʵʤʠʩʩʠʠ (ɸʕ) [7]. ʆʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ɸʕ ʷʚʣʷʶʪʩʷ 

ʧʨʦʮʝʩʩʳ ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʷʚʣʝʥʠʝʤ, ʜʚʠʞʝʥʠʝʤ ʠ ʠʩʯʝʟʥʦʚʝʥʠʝʤ ʜʝʬʝʢʪʦʚ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʠ, ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʠ ʨʘʟʚʠʪʠʝʤ ʤʠʢʨʦ- ʠ ʤʘʢʨʦʪʨʝʱʠʥ, ʘ ʪʘʢʞʝ ʪʨʝʥʠʝ, ʚ ʪʦʤ ʯʠʩʣʝ 

çʙʝʨʝʛʦʚè ʪʨʝʱʠʥʳ ʜʨʫʛ ʦ ʜʨʫʛʘ[8]. 

ʇʦʩʪʦʷʥʥʦʝ ʥʘʧʨʷʞʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʨʦʜ ʚ ʟʝʤʥʦʡ ʢʦʨʝ ʚʳʟʳʚʘʝʪ ʠʭ ʜʝʬʦʨʤʘʮʠʶ, ʧʨʠʚʦʜʠʪ ʢ 

ʦʙʨʘʟʦʚʘʥʠʶ ʥʦʚʳʭ ʩʠʩʪʝʤ ʪʨʝʱʠʥ ʠ ʜʝʬʝʢʪʦʚ, ʯʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʘʢʫʩʪʠʯʝʩʢʦʡ ʵʤʠʩʩʠʝʡ ʀʩʭʦʜʷ ʠʟ ʦʧʳʪʘ 

ʨʘʙʦʪ [7], ʛʨʘʬʠʢʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʘʢʫʩʪʠʯʝʩʢʦʡ ʵʤʠʩʩʠʠ ʧʨʠ ʜʝʬʦʨʤʠʨʦʚʘʥʠʠ ʦʙʨʘʟʮʦʚ ʫʛʣʷ ʜʦʚʦʣʴʥʦ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳ ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʧʝʨʝʭʦʜʥʳʝ ʧʨʦʮʝʩʩʳ ʜʝʬʦʨʤʘʮʠʠ ʫʛʣʷ ʠ ʚʳʜʝʣʠʪʴ ʫʛʦʣʴ ʢʘʢ 

ʢʣʘʩʩ ʛʝʦʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ɸʕ. ʐʠʨʦʢʠʡ ʩʧʝʢʪʨ ʘʢʫʩʪʠʯʝʩʢʠʭ ʰʫʤʦʚ ʦʪ ʜʝʩʷʪʢʦʚ ɻʝʨʮ ʜʦ 

ʥʝʩʢʦʣʴʢʠʭ ʂʠʣʦɻʝʨʮ ʜʘʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʧʨʦʪʝʢʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

ɻʘʟʦʧʨʦʥʠʮʘʝʤʦʩʪʴ ʠʩʢʦʧʘʝʤʳʭ ʫʛʣʝʡ ʚ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʟʘʚʠʩʠʪ ʦʪ ʤʘʢʨʦʩʪʨʫʢʪʫʨʳ ʫʛʦʣʴʥʦʛʦ 

ʧʣʘʩʪʘ ʩʠʩʪʝʤ ʪʨʝʱʠʥ ʠ ʢʣʠʚʘʞʘ. ʈʝʰʝʥʠʝ ʚʦʧʨʦʩʘ ʦ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʠ ʢʦʣʠʯʝʩʪʚʝ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ 

ʚʦʟʤʦʞʥʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʨʝʭʢʦʤʧʦʥʝʥʪʥʦʛʦ ʛʝʦʘʢʫʩʪʠʯʝʩʢʦʛʦ ʢʘʨʦʪʘʞʘ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʣʝʞʠʪ 

ʧʨʠʤʝʥʝʥʠʝ ʧʨʠʙʦʨʘ ʩ ʧʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʜʘʪʯʠʢʘʤʠ ʘʢʩʝʣʝʨʦʤʝʪʨʦʚ ʚ ʦʨʪʦʛʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ, 

ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʚ ʀʥʩʪʠʪʫʪʝ ʛʝʦʬʠʟʠʢʠ ʋʨʘʣʴʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʈɸʅ. ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʠʙʦʨʘ, ʨʘʩʧʦʣʦʞʝʥʠʝ ʜʘʪʯʠʢʦʚ ʚ ʦʨʪʦʛʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʦʩʝʡ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ [4]. 

ʅʘ ʧʨʘʢʪʠʢʝ ʥʘʙʣʶʜʘʝʪʩʷ ʯʪʦ ʟʦʥʳ ʩ ʧʦʚʳʰʝʥʥʳʤ ʟʥʘʯʝʥʠʝʤ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʚʳʜʝʣʷʶʪʩʷ 

ʘʥʦʤʘʣʠʷʤʠ ʩʝʡʩʤʦʘʢʫʩʪʠʯʝʩʢʦʡ ʵʤʠʩʩʠʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʝʰʝʥʠʶ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ [4]. 

ʄʘʢʩʠʤʘʣʴʥʳʝ ʘʤʧʣʠʪʫʜʳ ɸʕ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʩʦʚʧʘʜʘʶʪ ʩ ʟʦʥʘʤʠ ʨʘʟʣʦʤʦʚ, ʜʨʦʙʣʝʥʠʷ ʠ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ 

ʧʦʨʦʜ ʧʦ ʨʘʟʨʝʟʘʤ ʩʢʚʘʞʠʥ. ʅʘʣʠʯʠʝ ʪʘʢʠʭ ʘʥʦʤʘʣʠʡ ʩʝʡʩʤʦʘʢʫʩʪʠʯʝʩʢʦʡ ʵʤʠʩʩʠʠ (ʉɸʕ) ʷʚʣʷʝʪʩʷ 

ʦʪʨʘʞʝʥʠʝʤ ʜʠʥʘʤʠʯʝʩʢʦʡ ʨʘʩʩʣʦʝʥʥʦʩʪʠ ʪʝʢʪʦʥʠʯʝʩʢʠ ʥʘʨʫʰʝʥʥʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ [2]. 
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ɹʣʘʛʦʜʘʨʷ ʨʘʙʦʪʘʤ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʪʨʝʱʠʥʦʦʙʨʘʟʦʚʘʥʠʷ, ʨʘʟʨʫʰʝʥʠʝ 

ʦʙʨʘʟʮʦʚ ʫʛʣʷ ʠ ʛʦʨʥʳʭ ʧʦʨʦʜ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʛʝʥʝʨʠʨʦʚʘʥʠʝʤ ʘʢʫʩʪʠʯʝʩʢʦʡ ʵʤʠʩʩʠʠ ʩ ʨʘʟʣʠʯʥʳʤ ʫʨʦʚʥʝʤ 

ʘʤʧʣʠʪʫʜ ʠ ʯʘʩʪʦʪʥʦʛʦ ʩʧʝʢʪʨʘ. ɺ ʪʘʙʣʠʮʝ 2 ʧʨʝʜʩʪʘʚʣʝʥ ʯʘʩʪʦʪʥʳʡ ʩʧʝʢʪʨ ʠʤʧʫʣʴʩʦʚ ʧʨʠ ʨʘʟʨʫʰʝʥʠʠ 

ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ ʠ ʫʛʣʝʡ ɼʦʥʙʘʩʩʘ [10]. 

ʀʩʧʳʪʘʥʠʝ ʦʙʨʘʟʮʦʚ ʧʦʢʘʟʳʚʘʶʪ ʯʪʦ ʧʨʠ ʨʘʟʨʫʰʝʥʠʠ ʦʙʨʘʟʮʦʚ ʫʛʣʷ, ʚ ʚʚʠʜʫ ʨʘʟʣʠʯʠʷ ʠʭ ʩʪʨʦʝʥʠʷ ʠ 

ʩʦʩʪʘʚʘ ʦʙʨʘʟʫʶʪʩʷ ʨʘʟʥʳʝ ʚʠʜʳ ʪʨʝʱʠʥ ï ʩʜʚʠʛʦʚʳʝ, ʩʢʦʣʦʚʳʝ, ʈʝʜʝʣʷ ʠ ʠʭ ʢʦʤʙʠʥʘʮʠ [10]. 

ʊʘʙʣʠʮʘ 2 

ɼʠʘʧʘʟʦʥ ʯʘʩʪʦʪ, ʛʝʥʝʨʠʨʫʝʤʳʭ ʧʨʠ ʨʘʟʨʫʰʝʥʠʠ ʛʝʦʤʘʪʝʨʠʘʣʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʛʝʦʤʘʪʝʨʠʘʣʘ ɼʠʘʧʘʟʦʥ ʯʘʩʪʦʪ ʵʤʠʩʩʠʠ, ɻʮ 

ʋʛʦʣʴ ɻ-ɼ (ʛʘʟʦʚʳʝ - ʜʣʠʥʥʦʧʣʘʤʝʥʥʳʝ) 100 ï 11000 

ʂ (ʢʦʢʩʦʚʳʝ ʫʛʣʠ) 60 ï 6000 

ɾ (ʞʠʨʥʳʝ ʫʛʣʠ) 80 ï 5600 

ɸ (ʘʥʪʨʘʮʠʪʳ) 190 ï 10000 

ɸʨʛʠʣʣʠʪ 80 ï 7500 

ɸʣʝʚʨʦʣʠʪ 120 ï 10000 

ʇʝʩʯʘʥʠʢ 250 ï 20000 

ʀʟʚʝʩʪʥʷʢ 150 ï15000 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʞʝ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʪʨʝʱʠʥ ʠ ʦʯʘʛʦʚ ʛʝʥʝʨʠʨʦʚʘʥʠʷ ɸʕ, ʨʝʰʘʝʪʩʷ ʧʫʪʝʤ ʠʟʫʯʝʥʠʷ ʰʫʤʦʚ 

ʧʦ ʯʘʩʪʦʪʥʦʤʫ ʩʦʩʪʘʚʫ ʠ ʜʠʘʧʘʟʦʥʫ ʛʝʥʝʨʠʨʦʚʘʥʠʷ, ʘʤʧʣʠʪʫʜʝ, ʚʨʝʤʝʥʠ ʚʩʪʫʧʣʝʥʠʷ ʠ ʟʥʘʢʫ ʧʝʨʚʦʡ ʬʘʟʳ ɸʕ. 

ʆʧʳʪ ʧʦʢʘʟʳʚʘʝʪ ʯʪʦ ʧʦ ʚʟʘʠʤʥʳʤ ʦʪʥʦʰʝʥʠʷʤ ʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʨʝʛʠʩʪʨʘʮʠʠ ʠʤʧʫʣʴʩʦʚ ʚʦʟʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ ʦʯʘʛʠ ʦʙʨʘʟʦʚʘʥʠʷ ʰʫʤʦʚ. ɹʣʘʛʦʜʘʨʷ ʦʨʪʦʛʦʥʘʣʴʥʦʤʫ ʨʘʩʧʦʣʦʞʝʥʠʶ ʜʘʪʯʠʢʦʚ ʨʝʛʠʩʪʨʠʨʫʶʱʝʛʦ 

ʧʨʠʙʦʨʘ ʚʦʟʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ ʯʪʦ ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʚʦʟʤʦʞʥʦ ʧʦ ʦʪʥʦʰʝʥʠʶ 

ʘʤʧʣʠʪʫʜʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ɸʕ ʩ ʜʘʪʯʠʢʦʚ ʨʘʟʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʠʢʠ ʪʨʝʭʢʦʤʧʦʥʝʥʪʥʦʛʦ ʛʝʦʘʢʫʩʪʠʯʝʩʢʦʛʦ ʢʘʨʦʪʘʞʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʘʤʧʣʠʪʫʜʥʳʡ ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʦʚ ʩ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʜʘʪʯʠʢʘ ʩʦʩʪʘʚʣʷʝʪ 60-70 % ʦʪ ʩʠʛʥʘʣʦʚ ʩ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʜʘʪʯʠʢʦʚ. ʋʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʷ ʩʠʛʥʘʣʦʚ ʩ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʜʘʪʯʠʢʘ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʠʟʤʝʨʝʥʠʷʭ 

ʚʙʣʠʟʠ ʘʢʪʠʚʥʦʛʦ ʩʫʙʚʝʨʪʠʢʘʣʴʥʦʛʦ ʨʘʟʣʦʤʘ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʝʦʙʣʘʜʘʥʠʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ 

ʩʦʚʨʝʤʝʥʥʳʭ ʤʠʢʨʦʢʦʣʝʙʘʥʠʡ ʤʘʩʩʠʚʘ ʧʦʨʦʜ [9]. 

ʇʦʷʚʣʝʥʠʝ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ ʚ ʪʦʣʱʝ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʚʷʟʘʥʦ ʩ 

ʧʨʦʮʝʩʩʘʤʠ ʬʣʶʠʜʦʛʘʟʦʜʠʥʘʤʠʢʠ [3]. ʅʘ ʧʨʘʢʪʠʢʝ ʫʩʪʘʥʦʚʣʝʥʳ ʛʨʘʥʠʮʳ ʯʘʩʪʘʪʥʳʭ ʜʠʘʧʘʟʦʥʦʚ 

ʩʝʡʩʤʦʘʢʫʩʪʠʯʝʩʢʦʡ ʵʤʠʩʩʠʠ (ʉɸʕ) ʧʨʠ ʜʚʠʞʝʥʠʠ ʚʦʜʳ, ʛʘʟʘ, ʛʘʟʦʚʦʛʦ ʢʦʥʜʝʥʩʘʪʘ ʚ ʫʩʣʦʚʠʷʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʉʝʚʝʨʘ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʛʦ ʦʩʘʜʦʯʥʦʛʦ ʤʝʛʘʙʘʩʩʝʡʥʘ, ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʗʤʘʣʦ-ʅʝʥʝʮʢʦʛʦ 

ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʧʨʝʜʝʣʝʥʠʪʴ ʠʭ ʪʝʢʫʱʫʶ ʥʘʩʳʱʝʥʦʩʪʴ, ʧʦʣʦʞʝʥʠʝ ʠ ʤʦʱʥʦʩʪʴ 

ʛʘʟʦʞʠʜʢʦʩʪʥʦʛʦ ʢʦʥʪʘʢʪʘ ʚ ʧʣʘʩʪʘʭ-ʢʦʣʣʝʢʪʦʨʘʭ [4]. 

ʀʩʩʣʝʜʫʷ ʚʳʰʝ ʫʢʘʟʘʥʥʫʶ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʝʝ ʧʨʠʤʝʥʝʥʠʷ ʚ ʂʋɹ, 

ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʩʫʤʤʘʨʥʳʡ ʫʛʣʝʚʦʜʦʨʦʜʥʳʡ ʩʧʝʢʪʨ ʉɸʕ ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 500-5000 ɻʮ. ʠ ʚʢʣʶʯʘʝʪ 

ʟʦʥʫ ʚʳʜʝʣʝʥʠʷ ʭʘʨʘʢʪʝʨʥʳʭ ʉɸʕ ʛʘʟʘ ʚ ʜʠʘʧʘʟʦʥʝ 2500-5000 ɻʮ. ʀʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʠ 

ʨʝʛʠʩʪʨʘʮʠʠ ʉɸʕ (ʘʢʫʩʪʠʯʝʩʢʠʭ ʰʫʤʦʚ) ʠ ʝʛʦ ʧʦʩʣʝʜʫʶʱʝʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʤʦʞʥʦ ʨʝʰʠʪʴ ʟʘʜʘʯʠ 

ʥʘʧʨʘʚʣʝʥʠʷ ʭʘʨʘʢʪʝʨʘ, ʧʦʪʦʢʦʚ ʜʚʠʞʝʥʠʷ ʛʘʟʘ ʠ ʬʣʶʠʜʘ. 

ɸʤʧʣʠʪʫʜʥʳʝ ʘʥʦʤʘʣʠʠ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʘʢʫʩʪʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʦʪʨʘʞʘʶʪ ʥʘʣʠʯʠʝ ʠ ʜʚʠʞʝʥʠʝ ʛʘʟʘ 

ʠʣʠ ʬʣʶʠʜʘ ʩ ʛʘʟʦʚʳʤ ʬʘʢʪʦʨʦʤ, ʧʨʠ ʵʪʦʤ ʫʚʝʣʠʯʝʥʠʝ ʩʠʛʥʘʣʘ ʢʦʤʧʦʥʝʥʪʳ Z, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʝʨʪʠʢʘʣʴʥʦʤ ʜʚʠʞʝʥʠʠ ʛʘʟʘ ʠʣʠ ʛʘʟʦʞʠʜʢʦʩʪʥʦʡ ʩʤʝʩʠ. ʇʨʠ ʩʣʘʙʦʤ 

ʞʝ ʜʚʠʞʝʥʠʠ ʛʘʟʘ ʠʣʠ ʛʘʟʦʞʠʜʢʦʩʪʥʦʡ ʩʤʝʩʠ ʧʦ ʧʣʘʩʪʫ, ʚ ʦʪʩʪʫʪʩʚʠʠ ʠʥʪʝʥʩʠʚʥʳʭ ʘʤʧʣʠʪʫʜʥʳʭ ʘʥʦʤʘʣʠʡ 

ʩʠʛʥʘʣʦʚ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʜʘʪʯʠʢʦʚ, ʧʨʠʤʝʥʷʶʪ ʧʘʨʘʤʝʪʨ M=X/Y ʚ ʨʘʟʥʳʭ ʧʦʣʦʩʘʭ ʯʘʩʪʦʪ ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʵʪʦ ʜʚʠʞʝʥʠʝ, ʧʨʠ ʫʩʣʦʚʠʠ X/Y ʥʝ ʨʘʚʥʦ ʝʜʠʥʠʮʝ [3]. 

ʀʟʫʯʝʥʠʝ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʛʦʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʘʥʠʟʦʪʨʦʧʠʠ ʧʦʨʦʜ ʪʘʢ ʞʝ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʪʘʢ 

ʢʘʢ ʛʘʟʦʧʨʦʥʠʮʘʝʤʦʩʪʴ ʫʛʦʣʴʥʦʛʦ ʧʣʘʩʪʘ ʟʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝʥʷʝʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʛʦʨʥʳʭ ʨʘʙʦʪ. ɺ ʟʦʥʘʭ 

ʚʣʠʷʥʠʷ ʛʦʨʥʳʭ ʨʘʙʦʪ ʠʟʤʝʥʷʝʪʩʷ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʫʝʤʦʝ ʩʦʩʪʦʷʥʠʝ ʫʛʦʣʴʥʦʛʦ ʤʘʩʩʠʚʘ. 

ʇʨʦʷʚʣʝʥʠʝ ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʭ ʚʝʣʠʯʠʥ ʛʦʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚʝʜʝʪ ʢ ʠʟʤʝʥʝʥʠʶ ʛʘʟʦʧʨʦʥʠʮʘʝʤʦʩʪʠ 

ʧʣʘʩʪʘ ʥʘ 2-5 ʧʦʨʷʜʢʦʚ [5]. ɹʣʘʛʦʜʘʨʷ ʨʘʙʦʪʘʤ ʧʦ ʠʟʤʝʨʝʥʠʶ ʛʝʦʘʢʫʩʪʠʯʝʩʢʠʭ ʰʫʤʦʚ ʚ ʂʦʣʴʩʢʦʡ 
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ʩʚʝʨʭʛʣʫʙʦʢʦʡ ʩʢʚʘʞʠʥʝ, ʧʨʠʤʝʥʝʥʠʝ ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʄ1 ʠ ʄ2, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʩʦʦʪʥʦʰʝʥʠʝ  

ʩʠʛʥʘʣʦʚ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʜʘʪʯʠʢʦʚ ʦʜʠʥʘʢʦʚʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʚ ʧʦʣʦʩʘʭ ʯʘʩʪʦʪ 0.1-0.5 ʢɻʮ ʠ 0.5-2.5 

ʢɻʮ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦʟʚʦʣʷʝʪ ʦʙʥʘʨʫʞʠʪʴ ʫʯʘʩʪʢʠ ʘʥʠʟʦʪʨʦʧʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʩʪʦʯʥʠʢʦʚ 

ʛʝʦʘʢʫʩʪʠʯʝʩʢʠʭ ʰʫʤʦʚ [9], ʯʪʦ ʚ ʧʝʨʚʦʤ ʧʨʝʜʧʦʣʦʞʝʥʠʠ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʦ ʧʦʢʘʟʘʪʝʣʝ ʘʥʠʟʦʪʨʦʧʠʠ ʛʦʨʥʳʭ 

ʧʦʨʦʜ ɺ ʦʜʥʦʨʦʜʥʦʡ ʠʟʦʪʨʦʧʥʦʡ ʩʨʝʜʝ ʚʝʣʠʯʠʥʘ ʩʦʦʪʥʦʰʝʥʠʷ ʩʠʛʥʘʣʦʚ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪ ʙʣʠʟʢʘ 

ʢ ʝʜʠʥʠʮʝ  

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʣʠʯʠʥʳ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʨʘʚʥʦʤʝʨʥʦʛʦ ʩʞʘʪʠʷ ʠ ʪʝʢʩʪʫʨʳ ʧʦʨʦʜ ʨʝʟʢʦ 

ʠʟʤʝʥʷʶʪʩʷ ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ, ʢʦʵʬʬʠʮʠʝʥʪ ʇʫʘʩʩʦʥʘ, ʧʨʦʯʥʦʩʪʴ ʥʘ ʩʞʘʪʠʝ ʠ ʜʨʫʛʠʝ ʩʚʦʡʩʪʚʘ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʠʣʠ ʫʤʝʥʴʰʝʥʠʶ ʧʦʢʘʟʘʪʝʣʷ ʘʥʠʟʦʪʨʦʧʠʠ [6]. ɺ ʩʣʝʜʩʪʚʠʠ ʯʝʛʦ ʤʦʞʥʦ 

ʧʨʝʜʧʦʣʦʞʠʪʴ ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʠʙʦʣʴʰʝʛʦ ʛʦʨʥʦʛʦ ʜʘʚʣʝʥʠʷ. 

ɺʳʚʦʜʳ: 

1. ɺʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʪʨʝʭʢʦʤʧʦʥʝʥʪʥʦʛʦ ʛʝʦʘʢʫʩʪʠʯʝʩʢʦʛʦ ʢʘʨʦʪʘʞʘ ʚ ʂʋɹ ʜʦʢʘʟʘʥʘ ʨʷʜʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʫʯʝʥʠʶ ɸʕ, ʠ ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʨʝʰʝʥʠʷ ʨʷʜʘ ʟʘʜʘʯ ʚ ʩʣʦʞʥʳʭ ʛʝʦʣʦʛʠʯʝʢʠʭ 

ʫʩʣʦʚʠʷʭ. 

2. ɸʧʧʘʨʘʪʫʨʘ ʪʨʝʭʢʦʤʧʦʥʝʥʪʥʦʛʦ ʛʝʦʘʢʫʩʪʠʯʝʩʢʦʛʦ ʢʘʨʦʪʘʞʘ ʠʩʭʦʜʷ ʠʟ ʦʧʳʪʥʳʭ ʨʘʙʦʪ 

ɻʨʝʤʠʭʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʥʝ ʧʦʜʚʝʨʞʝʥʘ ʥʘʣʠʯʠʶ ʦʙʩʘʜʥʦʡ ʢʦʣʦʥʳ ʠ ʥʝ ʚʣʠʷʝʪ ʥʘ ʘʤʧʣʠʪʫʜʥʳʡ 

ʫʨʦʚʝʥʴ ʩʝʡʩʤʦʘʢʫʩʪʠʯʝʩʢʦʡ ʵʤʠʩʩʠʠ [4], ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʝʰʠʪʴ ʚʳʰʝ ʫʢʘʟʘʥʥʳʝ ʟʘʜʘʯʠ ʧʨʠ ʧʦʪʝʨʷʭ 

ʠʥʬʦʨʤʘʮʠʠ ʧʦʩʣʝ ʦʙʩʘʜʢʠ ʩʢʚʘʞʠʥʳ. 

3. . ʀʟʫʯʝʥʠʝ ʛʝʦʘʢʫʩʪʠʯʝʩʢʠʭ ʰʫʤʦʚ ʚ ʩʢʚʘʞʠʥʘʭ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ 

ʠ ʩʧʦʩʦʙʥʦ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʥʝ ʪʦʣʴʢʦ ʛʝʦʜʠʥʘʤʠʢʠ ʥʦ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʣʝʢʪʦʨʩʢʠʭ ʩʚʦʡʩʪʚ ʛʦʨʥʳʭ ʧʦʨʦʜ, 

ʭʘʨʘʢʪʝʨʘ ʥʘʩʳʱʝʥʠʷ ʠ ʜʨʫʛʠʝ. 

4. ʈʝʰʝʥʠʝ ʚʦʧʨʦʩʘ ʦ ʟʦʥʘʭ ʧʦʚʳʰʝʥʥʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʧʦ ʜʘʥʥʳʤ ʘʥʦʤʘʣʠʡ ɸʕ ʩʯʠʪʘʝʪʩʷ 

ʚʦʟʤʦʞʥʳʤ. 

5. ɺʳʩʢʘʟʘʥʳ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦ ʧʨʠʤʝʥʝʥʠʷ ʪʨʝʭʢʦʤʧʦʥʝʥʪʥʦʛʦ ʛʝʦʘʢʫʩʪʠʯʝʩʢʦʛʦ ʢʘʨʦʪʘʞʘ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʘʥʠʟʦʪʨʦʧʠʠ ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʷ ʧʦʚʳʰʝʥʥʦʛʦ ʛʦʨʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʙʣʘʛʦʜʘʨʷ 

ʩʦʧʦʩʪʘʚʣʝʥʠʶ ʩʠʛʥʘʣʦʚ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʜʘʪʯʠʢʦʚ ʚ ʨʘʟʥʳʭ ʧʦʣʦʩʘʭ ʯʘʩʪʦʪ ʠ ʦʙʥʘʨʫʞʝʥʠʷ ʫʯʘʩʪʢʦʚ 

ʘʥʠʟʦʪʨʦʧʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʩʪʦʯʥʠʢʦʚ ʛʝʦʘʢʫʩʪʠʯʝʩʢʠʭ ʰʫʤʦʚ. 

6. ʀʩʭʦʜʷ ʠʟ ʚʦʟʤʦʞʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʤʠʢʨʦʢʦʣʝʙʘʥʠʡ ʧʦʨʦʜ ʠ ʦʩʥʦʚʥʳʭ ʩʠʩʪʝʤ 

ʪʨʝʱʠʥ, ʚʦʟʤʦʞʥʦ ʩʦʟʜʘʥʠʝ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʦʛʦ ʘʧʧʘʨʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʪʨʝʭʢʦʤʧʦʥʝʥʪʥʦʛʦ 

ʛʝʦʘʢʫʩʪʠʯʝʩʢʦʛʦ ʢʘʨʦʪʘʞʘ ʚ ʢʦʥʩʪʨʫʢʮʠʶ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʚʢʣʶʯʠʪʴ ʙʣʦʢ ʠʥʢʣʠʥʦʤʝʪʨʠʯʝʩʢʠʭ ʜʘʪʯʠʢʦʚ 

ʜʣʷ ʧʨʠʚʷʟʢʠ ʧʦʢʘʟʘʥʠʡ ʟʦʥʜʘ ʢ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʢʦʦʨʜʠʥʘʪʘʤ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʦʧʨʝʜʝʣʠʪʴ ʘʟʠʤʫʪ 

ʧʨʦʩʪʠʨʘʥʠʷ ʦʩʥʦʚʥʳʭ ʩʠʩʪʝʤ ʪʨʝʱʠʥ. 
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ʆʉʆɹɽʅʅʆʉʊʀ ʄɽɼʅʆ-ʉʂɸʈʅʆɺʆʁ ʄʀʅɽʈɸʃʀɿɸʎʀʀ 

ɹɸʈɸʅʏʀʅʉʂʆʁ ʇʃʆʑɸɼʀ (ɻʆʈʅʓʁ ɸʃʊɸʁ) 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʧʨʝʜʝʣʘʭ ɹʘʨʘʥʯʠʥʩʢʦʡ ʧʣʦʱʘʜʠ ʚʳʜʝʣʷʝʪʩʷ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʘʷ ʟʦʥʘ ʚ ʩʢʘʨʥʘʭ, ʧʝʨʩʧʝʢʪʠʚʥʘʷ ʜʣʷ 

ʧʦʠʩʢʦʚ ʟʦʣʦʪʦ-ʩʫʣʴʬʠʜʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ. ʆʨʫʜʝʥʝʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʞʠʣʘʤʠ, ʧʨʦʞʠʣʢʘʤʠ ʩʫʣʴʬʠʜʦʚ 

ʤʝʜʠ. ʍʘʨʘʢʪʝʨʥʳ ʩʪʨʫʢʪʫʨʳ ʨʘʩʧʘʜʘ ʪʚʝʨʜʳʭ ʨʘʩʪʚʦʨʦʚ, ʧʦʟʚʦʣʷʶʱʠʝ ʫʩʪʘʥʦʚʠʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠ 

ʪʝʤʧʝʨʘʪʫʨʫ ʦʙʨʘʟʦʚʘʥʠʷ ʤʠʥʝʨʘʣʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ɻʦʨʥʳʡ ɸʣʪʘʡ, ʩʢʘʨʥʳ, ʤʝʜʴʩʦʜʝʨʞʘʱʠʝ ʤʠʥʝʨʘʣʳ, ʤʝʜʥʦ-ʩʢʘʨʥʦʚʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ. 

 

ɹʘʨʘʥʯʠʥʩʢʘʷ ʧʣʦʱʘʜʴ ʥʘʭʦʜʠʪʩʷ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɻʦʨʥʦʛʦ ɸʣʪʘʷ ʚ ʟʦʥʝ ʩʦʯʣʝʥʝʥʠʷ ɸʣʘʤʙʘʡʩʢʦ-

ʂʘʠʤʩʢʦʡ ʠ ɸʥʫʡʩʢʦ-ʏʫʡʩʢʦʡ ʟʦʥ ʉʘʣʘʠʨʩʢʦ-ɸʣʪʘʡʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʩʠʩʪʝʤʳ.[1, c.65] ʊʝʨʨʠʪʦʨʠʷ ʙʳʣʘ 

ʠʥʪʝʥʩʠʚʥʦ ʧʦʜʚʝʨʞʝʥʘ ʤʘʛʤʘʪʠʟʤʫ, ʯʪʦ ʧʦʚʣʠʷʣʦ ʥʘ ʩʣʦʞʥʦʝ ʙʣʦʢʦʚʦʝ ʩʪʨʦʝʥʠʝ ʩ ʩʠʩʪʝʤʦʡ ʚʟʙʨʦʩʦʚʦ-

ʥʘʜʚʠʛʦʚʳʭ ʠ ʥʘʜʚʠʛʦʚʳʭ ʨʘʟʣʦʤʦʚ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʧʣʦʱʘʜʠ ʩʣʦʞʝʥʘ ʦʨʜʦʚʠʢʩʢʦ-ʨʘʥʥʝʜʝʚʦʥʩʢʠʤʠ 

ʢʘʨʙʦʥʘʪʥʦ-ʪʝʨʨʠʛʝʥʥʳʤʠ ʠ ʩʨʝʜʥʝʜʝʚʦʥʩʢʠʤʠ ʦʩʘʜʦʯʥʦ-ʚʫʣʢʘʥʦʛʝʥʥʳʤʠ ʧʦʨʦʜʘʤʠ ʩ ʜʘʡʢʘʤʠ ʛʨʘʥʠʪ-

ʧʦʨʬʠʨʦʚ, ʨʠʦʣʠʪʦʚ. ʇʘʣʝʦʟʦʡʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ʧʝʨʝʢʨʳʪʳ ʦʩʘʜʢʘʤʠ ʥʝʦʧʣʝʡʩʪʦʮʝʥʘ ʠ ʛʦʣʦʮʝʥʘ. [2, ʩ.35] 

ɹʘʨʘʥʯʠʥʩʢʦʝ ʟʦʣʦʪʦʨʫʜʥʦ-ʨʦʩʩʳʧʥʦʝ ʧʦʣʝ ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʦʜʥʦʠʤʝʥʥʦʛʦ 

ʟʦʣʦʪʦʨʫʜʥʦ-ʨʦʩʩʳʧʥʦʛʦ ʫʟʣʘ, ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ɹʘʨʘʥʯʘ ʠ ʝʸ ʧʨʠʪʦʢʦʚ. 

ɺ ʧʝʨʠʦʜ ʧʨʠʚʝʜʝʥʠʷ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ɹʘʨʘʥʯʠʥʩʢʦʡ ʧʣʦʱʘʜʠ ʙʳʣʘ ʚʳʜʝʣʝʥʘ ʧʝʨʩʧʝʢʪʠʚʥʘʷ 

ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʘʷ ʟʦʥʘ: ʟʦʥʘ ʨʘʟʚʠʪʠʷ ʧʨʦʞʠʣʢʦʚʦ-ʚʢʨʘʧʣʝʥʥʦʡ ʦʢʠʩʣʝʥʥʦʡ ʤʝʜʠʩʪʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚ 

ʧʠʨʦʢʩʝʥ-ʛʨʘʥʘʪ-ʚʝʟʫʚʠʘʥʦʚʳʭ ʩʢʘʨʥʘʭ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʜʣʷ ʚʩʝʛʦ ʨʘʡʦʥʘ ʭʘʨʘʢʪʝʨʥʳ ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠ 

ʠʟʤʝʥʝʥʥʳʝ ʠ ʚ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʝ ʩʢʘʨʥʳ. 

ʄʠʥʝʨʘʣʠʟʦʚʘʥʥʳʝ ʩʢʘʨʥʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʝʣʦʤ 4 ʤʝʪʨʘ ʚ ʧʦʧʝʨʝʯʥʠʢʝ. ʉʦʩʪʘʚ ʢʦʥʪʘʢʪʦʚʦ-

ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʭ ʧʦʨʦʜ ï ʧʠʨʦʢʩʝʥ-ʚʝʟʫʚʠʘʥ-ʛʨʘʥʘʪʦʚʳʝ, ʧʠʨʦʢʩʝʥ-ʚʦʣʣʘʩʪʦʥʠʪ-ʚʝʟʫʚʠʘʥ-ʛʨʘʥʘʪʦʚʳʝ 

http://cyberleninka.ru/journal/n/vestnik-murmanskogo-gosudarstvennogo-tehnicheskogo-universiteta
http://cyberleninka.ru/journal/n/vestnik-murmanskogo-gosudarstvennogo-tehnicheskogo-universiteta
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ʩʢʘʨʥʳ ʩ ʢʘʣʴʮʠʪʦʤ, ʪʦʥʢʦʯʝʰʫʡʯʘʪʳʤ ʩʝʨʠʮʠʪʦʤ ʠ ʩʫʣʴʬʠʜʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ. ʈʫʜʦʦʙʨʘʟʫʶʱʠʝ 

ʤʠʥʝʨʘʣʳ - ʭʘʣʴʢʦʧʠʨʠʪ, ʩʬʘʣʝʨʠʪ, ʙʦʨʥʠʪ, ʭʘʣʴʢʦʟʠʥ, ʢʦʚʝʣʣʠʥ ʠ ʛʠʧʝʨʛʝʥʥʳʡ ʙʦʨʥʠʪ. ʅʝʨʫʜʥʳʝ ʤʠʥʝʨʘʣʳ 

- ʢʚʘʨʮ, ʢʘʨʙʦʥʘʪʳ.  

ʍʘʣʴʢʦʧʠʨʠʪ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʤʝʜʴʩʦʜʝʨʞʘʱʠʤ ʤʠʥʝʨʘʣʦʤ ʚ ʨʫʜʘʭ. ʍʘʣʴʢʦʧʠʨʠʪ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ 

ʢʩʝʥʦʤʦʨʬʥʳʭ ʦʪʜʝʣʴʥʳʭ ʟʝʨʝʥ ʨʘʟʤʝʨʦʤ ʜʦ 1,5 ʤʤ ʠ ʚ ʚʠʜʝ ʩʨʘʩʪʘʥʠʷ ʩ ʨʫʜʦʦʙʨʘʟʫʶʱʠʤʠ ʩʫʣʴʬʠʜʘʤʠ, ʚ 

ʚʠʜʝ ʚʢʨʘʧʣʝʥʥʦʩʪʠ ʚ ʩʬʘʣʝʨʠʪʝ. ʄʠʥʝʨʘʣ ʦʙʨʘʟʫʝʪ ʛʥʝʟʜʦʦʙʨʘʟʥʳʝ ʩʢʦʧʣʝʥʠʷ, ʨʝʰʝʪʯʘʪʳʝ ʩʪʨʫʢʪʫʨʳ 

ʪʚʝʨʜʦʛʦ ʨʘʩʪʚʦʨʘ ʚ ʩʬʘʣʝʨʠʪʝ, ʨʦʚʥʳʝ ʧʣʘʩʪʠʥʯʘʪʳʝ ʚʳʜʝʣʝʥʠʷ ʧʦ ʪʨʝʱʠʥʘʤ ʩʧʘʡʥʦʩʪʠ ʚ ʙʦʨʥʠʪʝ, ʨʝʞʝ 

ʦʪʜʝʣʴʥʳʝ ʟʝʨʥʘ.  

ʍʘʣʴʢʦʧʠʨʠʪ I ʛʝʥʝʨʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥ ʚʢʣʶʯʝʥʠʷʤʠ ʚ ʩʬʘʣʝʨʠʪʝ. ʆʥʠ ʨʘʟʥʦʦʙʨʘʟʥʳ ʧʦ ʬʦʨʤʘʤ ʠ 

ʪʠʧʘʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʠʤʝʶʪ ʨʝʟʢʠʝ ʠ ʨʦʚʥʳʝ ʛʨʘʥʠʮʳ, ʦʙʳʯʥʦ ʚ ʚʠʜʝ ʧʣʘʩʪʠʥʯʘʪʦʡ ʠʣʠ ʪʨʝʫʛʦʣʴʥʦʡ ʬʦʨʤʳ, 

ʨʘʟʤʝʨʦʤ ʦʪ 0,01 ʤʤ ʚ ʧʦʧʝʨʝʯʥʠʢʝ ʜʦ 0,05 ʤʤ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚʢʣʶʯʝʥʠʡ ʭʘʣʴʢʦʧʠʨʠʪʘ ʯʘʱʝ ʚʩʝʛʦ ʥʦʩʠʪ 

ʟʘʢʦʥʦʤʝʨʥʳʡ ʭʘʨʘʢʪʝʨ ï ʨʘʩʧʦʣʦʞʝʥʳ ʚʜʦʣʴ ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʬʘʣʝʨʠʪʘ. 

ɺʢʣʶʯʝʥʠʷ ʦʙʨʘʟʫʶʪ ʨʝʰʝʪʯʘʪʫʶ ʩʪʨʫʢʪʫʨʫ ʠ ʚʦʟʤʦʞʥʦ ʷʚʣʷʶʪʩʷ ʧʨʦʜʫʢʪʘʤʠ ʨʘʩʧʘʜʘ ʪʚʝʨʜʦʛʦ ʨʘʩʪʚʦʨʘ ʚ 

ʩʬʘʣʝʨʠʪʝ ʧʨʠ 350Áʉ. [3, c 13] 

ʍʘʣʴʢʦʧʠʨʠʪ II ʛʝʥʝʨʘʮʠʠ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʚʠʜʝ ʧʣʘʩʪʠʥʯʘʪʳʭ ʚʳʜʝʣʝʥʠʡ, ʟʝʨʝʥ ʩ ʯʝʪʢʠʤʠ ʛʨʘʥʠʮʘʤʠ ʚ 

ʙʦʨʥʠʪʝ. ʈʘʟʚʠʪʠʝ ʭʘʣʴʢʦʧʠʨʠʪʘ ʩ ʙʦʨʥʠʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʝʰʝʪʯʘʪʦʡ ʩʪʨʫʢʪʫʨʝ ʨʘʩʧʘʜʘ ʪʚʝʨʜʦʛʦ 

ʨʘʩʪʚʦʨ ʧʨʠ ~270Áʉ ʩ ʜʘʣʴʥʝʡʰʠʤ ʧʦʥʠʞʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʥʘʯʘʣʦʤ ʩʪʘʜʠʠ ʦʢʠʩʣʝʥʠʷ ʨʫʜ 

(ɸ.ɸ.ʌʠʣʠʤʦʥʦʚ (1952 ʛ.)).  

ʍʘʣʴʢʦʧʠʨʠʪ III  ʛʝʥʝʨʘʮʠʠ ʦʙʨʘʟʫʝʪ ʦʪʜʝʣʴʥʳʝ ʟʝʨʥʘ (ʜʦ 1 -1,5 ʤʤ) ʚ ʩʢʘʨʥʘʭ, ʛʥʝʟʜʦʚʳʝ ʩʢʦʧʣʝʥʠʷ. 

ʍʘʣʴʢʦʟʠʥ ï ʦʙʨʘʟʫʝʪ ʧʨʦʞʠʣʢʦʚʦ-ʨʝʰʝʪʯʘʪʫʶ ʩʪʨʫʢʪʫʨʫ (ʟʝʨʥʘ ʭʘʣʴʢʦʧʠʨʠʪʘ ʥʘʭʦʜʷʪʩʷ ʚ 

ʭʘʣʴʢʦʟʠʥʦʚʳʭ ʧʨʦʞʠʣʢʘʭ). ʇʨʦʞʠʣʢʠ ʭʘʣʴʢʦʟʠʥʘ ʠʤʝʶʪ ʟʦʥʘʣʴʥʳʝ ʩʪʨʦʝʥʠʝ: ʢʚʘʨʮ ʚ ʩʝʨʝʜʠʥʝ, ʚ 

ʟʘʣʴʙʘʥʜʘʭ ʭʘʣʴʢʦʟʠʥ, ʘ ʚ ʦʪʦʨʦʯʢʘʭ ʚʩʪʨʝʯʘʝʪʩʷ ʚʪʦʨʠʯʥʳʡ ʢʦʚʝʣʣʠʥ, ʦʙʨʘʟʫʶʱʠʡ ʢʨʫʩʪʠʬʠʢʘʮʠʦʥʫʶ 

ʩʪʨʫʢʪʫʨʫ. ʂʚʘʨʮ ʚ ʧʨʦʞʠʣʢʘʭ ʣʠʙʦ ʥʘʭʦʜʠʪʩʷ ʝʛʦ ʚ ʮʝʥʪʨʝ ʩʦʚʤʝʩʪʥʦ ʩ ʭʘʣʴʢʦʟʠʥʦʤ, ʠʣʠ ʦʥ ʦʙʨʘʟʫʝʪ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʧʨʦʞʠʣʢʠ, ʢʦʪʦʨʳʝ ʧʝʨʝʩʝʢʘʶʪ ʭʘʣʴʢʦʟʠʥʦʚʳʝ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʤʳʩʣʠ ʦ ʥʝʩʢʦʣʴʢʠʭ 

ʛʝʥʝʨʘʮʠʷʭ ʢʚʘʨʮʘ ʠʣʠ ʙʣʠʟʢʦ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ ʩʠʩʪʝʤʳ ʪʨʝʱʠʥ, ʧʦʟʞʝ ʟʘʧʦʣʥʝʥʥʳʭ ʢʚʘʨʮʝʤ ʩ 

ʩʫʣʴʬʠʜʘʤʠ. 

ʉʬʘʣʝʨʠʪ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʩʨʘʩʪʘʥʠʠ ʩ ʚʢʣʶʯʝʥʠʷʤʠ ʭʘʣʴʢʦʧʠʨʠʪʘ I ʛʝʥʝʨʘʮʠʠ, ʦʙʨʘʟʫʷ ʭʘʨʘʢʪʝʨʥʦʝ 

ʨʝʰʝʪʯʘʪʦʝ ʩʪʨʦʝʥʠʝ; ʩʠʣʴʥʦ ʢʘʪʘʢʣʘʟʠʨʦʚʘʥ, ʚʦʟʤʦʞʥʦ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʚʥʝʜʨʝʥʠʝʤ ʜʨʫʛʦʛʦ, ʙʦʣʝʝ ʧʦʟʜʥʝʛʦ 

ʢʘʢʦʛʦ-ʪʦ ʤʠʥʝʨʘʣʘ ʚ ʧʨʝʜʝʣʘʭ ʟʦʥʳ. 

ɹʦʨʥʠʪ I (ʧʝʨʚʠʯʥʳʡ) ʚ ʩʢʘʨʥʘʭ ʠʤʝʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ. ɺʩʪʨʝʯʘʶʪʩʷ ʟʝʨʥʘ ʨʘʟʤʝʨʦʤ 0,13-0,35 

ʤʤ. ʉʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʧʣʘʩʪʠʥʯʘʪʳʝ ʚʢʣʶʯʝʥʠʷ ʭʘʣʴʢʦʧʠʨʠʪʘ, ʷʚʣʷʶʱʠʝʩʷ ʧʨʦʜʫʢʪʦʤ ʨʘʩʧʘʜʘ ʪʚʝʨʜʦʛʦ 

ʨʘʩʪʚʦʨʘ. ʌʦʨʤʠʨʫʝʪ ʥʝʧʨʘʚʠʣʴʥʳʝ ʧʝʪʝʣʴʯʘʪʳʝ ʩʪʨʫʢʪʫʨʳ ʟʘʤʝʱʝʥʠʷ ʚ ʩʢʘʨʥʘʭ, ʪʝʤ ʩʘʤʳʤ ʟʘʧʦʣʥʷʷ 

ʧʫʩʪʦʪʳ ʚ ʦʩʥʦʚʥʦʡ ʤʘʩʩʝ.  

ɹʦʨʥʠʪ II  (ʛʠʧʝʨʛʝʥʥʳʡ) - ʨʘʟʚʠʪ ʧʦ ʭʘʣʴʢʦʧʠʨʠʪʫ ʩʦʚʤʝʩʪʥʦ ʩ ʢʦʚʝʣʣʠʥʦʤ, ʦʙʨʘʟʫʷ ʢʘʝʤʢʠ. 

ʂʦʚʝʣʣʠʥ ï ʚʪʦʨʠʯʥʳʡ ʛʠʧʝʨʛʝʥʥʳʡ ʤʠʥʝʨʘʣ, ʦʙʨʘʟʫʶʱʠʡʩʷ ʚ ʦʪʦʨʦʯʢʘʭ ʧʦ ʢʨʘʷʤ ʪʨʝʱʠʥ 

ʭʘʣʴʢʦʟʠʥʦʚʳʭ ʧʨʦʞʠʣʢʦʚ. ʊʘʢ ʞʝ ʥʘʙʣʶʜʘʶʪʩʷ ʥʝʧʨʘʚʠʣʴʥʳʝ ʚʳʜʝʣʝʥʠʷ ʩ ʙʦʨʥʠʪʦʤ ʧʨʠ ʦʢʠʩʣʝʥʠʠ ʧʦ 

ʭʘʣʴʢʦʧʠʨʠʪʫ. 

ʊʘʙʣʠʮʘ 1 

ʉʭʝʤʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʤʠʥʝʨʘʣʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʩʢʘʨʥʘʭ ʫʯʘʩʪʢʘ ʃʳʩʫʭʘ 

 ʉʪʘʜʠʠ ʠ ʘʩʩʦʮʠʘʮʠʠ 

ʄʠʥʝʨʘʣʳ ɼʦʨʫʜʥʘʷ 

ʈʫʜʥʘʷ ʇʦʩʪʨʫʜʥʘʷ 

(ʩʪʘʜʠʷ ʦʢʩʠʣʝʥʠʷ 

ʨʫʜ) 
400Áʉ 350Áʉ 270Áʉ <200Áʉ 

ʂʘʣʴʮʠʪ       

ʂʚʘʨʮ       

ʍʘʣʴʢʦʧʠʨʠʪ       

ʉʬʘʣʝʨʠʪ       

ʍʘʣʴʢʦʟʠʥ       

ɹʦʨʥʠʪ       

ʂʦʚʝʣʣʠʥ       

 ʛʣʘʚʥʳʝ ʤʠʥʝʨʘʣʳ   ,  ʚʪʦʨʦʩʪʝʧʝʥʥʳʝ 
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ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʪʘʙʣʠʮʳ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʘʩʩʦʮʠʘʮʠʡ: 1) ʭʘʣʴʢʦʧʠʨʠʪ-ʩʬʘʣʝʨʠʪʦʚʘʷ; 

2) ʭʘʣʴʢʦʧʠʨʠʪ-ʙʦʨʥʠʪʦʚʘʷ; 3) ʢʚʘʨʮ-ʭʘʣʴʢʦʟʠʥ-ʭʘʣʴʢʦʧʠʨʠʪʦʚʘʷ. ʇʨʠʚʝʜʸʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʪʦʤ, ʯʪʦ ʨʫʜʥʳʝ ʤʠʥʝʨʘʣʳ ʨʘʩʧʨʝʜʝʣʝʥʳ ʚ ʦʙʲʝʤʝ ʩʢʘʨʥʦʚ ʥʝʨʘʚʥʦʤʝʨʥʦ. ʇʦ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ 

ʩʫʣʴʬʠʜʥʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʥʝʩʦʤʥʝʥʥʦ ʦʪʥʦʩʠʪʩʷ ʢ ʝʜʠʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʡ ʩʪʘʜʠʠ ʦʨʫʜʝʥʝʥʠʷ ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʨʘʟʥʳʭ ʘʩʩʦʮʠʘʮʠʡ. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʠʟʫʯʝʥʠʷ ʚʩʝʡ 

ʚʩʢʨʳʪʦʡ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʦʡ ʟʦʥʳ ʩ ʮʝʣʴʶ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʦʠʩʢʘ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʠ ʦʩʦʙʝʥʥʦ 

ʟʦʣʦʪʘ. 
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ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʜʝʣʠ ʤʝʜʥʦ-ʧʦʨʬʠʨʦʚʦʡ ʩʠʩʪʝʤʳ. ɼʣʷ 

ʥʘʧʠʩʘʥʠʷ ʩʪʘʪʴʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʬʦʥʜʦʚʳʝ ʤʘʪʝʨʠʘʣʳ ʦʪʯʝʪʦʚ ʧʨʠ ʧʦʠʩʢʘʭ ʤʝʜʥʦ-ʧʦʨʬʠʨʦʚʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ʆʩʚʝʱʘʝʪʩʷ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦ-ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʘʷ ʟʦʥʘʣʴʥʦʩʪʴ ʧʦʨʬʠʨʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. 

ʇʨʠʚʦʜʷʪʩʷ ʧʨʠʥʮʠʧʠʘʣʴʥʳʝ ʧʨʠʟʥʘʢʠ ʤʦʜʝʣʴʥʦʡ ʧʦʨʬʠʨʦʚʦʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʙʘʟʦʚʦʡ ʦʩʥʦʚʦʡ 

ʧʨʦʚʝʜʝʥʠʷ ʧʦʠʩʢʦʚʳʭ ʨʘʙʦʪ ʥʘ ʢʦʥʪʨʘʢʪʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʪʠʧʳ ʛʝʥʝʨʘʮʠʡ 

ʨʘʟʣʠʯʥʳʭ ʧʨʦʞʠʣʢʦʚ ʥʘ ʢʨʫʧʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʄʝʜʥʦ-ʧʦʨʬʠʨʦʚʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ. ʕʪʘʣʦʥʥʘʷ ʤʦʜʝʣʴ. ɿʦʥʘʣʴʥʦʩʪʴ ʧʦʨʬʠʨʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ʄʝʜʴ. 

 

ʄʝʜʥʦ-ʧʦʨʬʠʨʦʚʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʷʚʣʷʶʪʩʷ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʴʶ ʢʨʫʧʥʳʭ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦ-

ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʟʘʥʠʤʘʶʱʠʭ ʧʣʦʱʘʜʴ ʦʪ 10 ʜʦ 100 ʢʚ.ʢʤ, ʢʦʪʦʨʳʤ ʧʨʠʩʫʱʠ ʯʝʨʪʳ ʚʝʨʪʠʢʘʣʴʥʦʡ 

ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʟʦʥʘʣʴʥʦʩʪʠ, ʢʘʢ ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ, ʪʘʢ ʠ ʣʦʢʘʣʠʟʘʮʠʠ ʧʦʣʠʬʦʨʤʘʮʠʦʥʥʦʡ 

ʨʫʜʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ. ɺ ʧʨʝʜʝʣʘʭ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦ-ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʤʦʞʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ 

ʢʣʘʩʪʝʨ ʥʝʩʢʦʣʴʢʠʭ ʧʦʨʬʠʨʦʚʳʭ ʮʝʥʪʨʦʚ ʩ ʤʝʜʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ. ʎʝʥʪʨʘʣʴʥʳʤ ʨʫʜʦʥʦʩʥʳʤ ʵʣʝʤʝʥʪʦʤ 

ʧʦʨʬʠʨʦʚʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʬʘʟʥʳʡ ʧʦʨʬʠʨʦʚʳʡ ʰʪʦʢ ʠʥʪʨʫʟʠʚʥʳʭ ʧʦʨʦʜ ʦʙʳʯʥʦ ʠʟʚʝʩʪʢʦʚʦ-

ʱʝʣʦʯʥʦʛʦ ʨʷʜʘ (ʜʠʦʨʠʪʳ, ʛʨʘʥʦʜʠʦʨʠʪʳ, ʪʦʥʘʣʠʪʳ, ʤʦʥʮʦʜʠʦʨʠʪʳ, ʤʦʥʮʦʥʠʪʳ), ʥʘ ʛʣʫʙʠʥʝ ʩʚʷʟʘʥʥʳʡ ʩ  

ʤʘʪʝʨʠʥʩʢʠʤ ʙʘʪʦʣʠʪʦʤ [3]. ʄʦʜʝʣʴ ʤʝʜʥʦ-ʧʦʨʬʠʨʦʚʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

ʂʦʣʠʯʝʩʪʚʦ ʧʦʨʬʠʨʦʚʳʭ ʬʘʟ ʚ ʧʨʝʜʝʣʘʭ ʮʝʥʪʨʘʣʴʥʦʛʦ ʰʪʦʢʘ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 5-7. ʉ ʨʘʥʥʠʤʠ ʬʘʟʘʤʠ  
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ʦʙʳʯʥʦ ʩʚʷʟʘʥʳ ʙʦʣʝʝ ʙʦʛʘʪʳʝ ʤʝʜʥʳʝ ʨʫʜʳ, ʧʦʟʜʥʠʝ ʟʘʯʘʩʪʫʶ ʙʝʟʨʫʜʥʳ. ʈʘʟʣʠʯʥʳʝ ʬʘʟʳ ʚ ʩʦʩʪʘʚʝ ʰʪʦʢʘ 

ʥʝʨʝʜʢʦ ʠʤʝʶʪ ʙʣʠʟʢʠʡ ʤʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʠ ʩʪʨʫʢʪʫʨʥʳʡ ʦʙʣʠʢ, ʠ ʧʦʵʪʦʤʫ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʙʦʛʘʪʳʭ ʨʫʜ 

ʚʘʞʥʦ ʢʘʨʪʠʨʦʚʘʪʴ ʠ ʨʘʟʣʠʯʘʪʴ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʝ ʬʘʟʳ. ɻʣʘʚʥʳʤʠ ʨʫʜʦʥʝʩʫʱʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʧʦʨʬʠʨʦʚʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʷʚʣʷʶʪʩʷ ʞʠʣʴʥʳʝ ʰʪʦʢʚʝʨʢʠ, ʨʘʟʣʠʯʥʳʝ ʧʦ ʚʦʟʨʘʩʪʫ ʠ ʩʦʩʪʘʚʫ. ʂʘʞʜʘʷ ʠʥʪʨʫʟʠʚʥʘʷ ʬʘʟʘ 

ʧʦʨʬʠʨʦʚʦʛʦ ʰʪʦʢʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʚʦʠʤ ʥʘʙʦʨʦʤ ʧʨʦʞʠʣʢʦʚ, ʧʦ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʶ ʢʦʪʦʨʳʭ ʤʦʞʥʦ 

ʩʫʜʠʪʴ ʦ ʚʦʟʨʘʩʪʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʧʦʨʬʠʨʦʚʳʭ ʬʘʟ. 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʛʝʥʝʨʘʮʠʡ ʨʘʟʣʠʯʥʳʭ ʧʨʦʞʠʣʢʦʚ ʥʘ ʢʨʫʧʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 

ʧʦʣʫʪʦʨʘ-ʜʚʫʭ ʜʝʩʷʪʢʦʚ, ʦʜʥʘʢʦ ʚ ʮʝʣʦʤ ʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʤʠ ʦʩʥʦʚʥʳʤʠ ʪʠʧʘʤʠ: 

- ʈʘʥʥʠʝ ʧʨʦʞʠʣʢʠ ʙʠʦʪʠʪʦʚʦʛʦ (EB, EDM ʪʠʧ) ʠ ʘʢʪʠʥʦʣʠʪ-ʤʘʛʥʝʪʠʪʦʚʦʛʦ (M ʪʠʧ) ʩʦʩʪʘʚʘ 

ʣʦʢʘʣʠʟʫʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʧʦʨʬʠʨʦʚʳʭ ʠʥʪʨʫʟʠʡ ʠʣʠ ʙʣʠʞʘʡʰʝʤ ʦʢʨʫʞʝʥʠʠ ʠ ʩʦʜʝʨʞʘʪ ʩʫʣʴʬʠʜʳ ʤʝʜʠ 

(ʭʘʣʴʢʦʧʠʨʠʪ, ʙʦʨʥʠʪ); 

- ʇʨʦʞʠʣʢʠ ɸ ʪʠʧʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʤ ʩʪʝʢʣʦʚʘʪʳʤ ʠʣʠ ʤʝʣʢʦʟʝʨʥʠʩʪʳʤ ʢʚʘʨʮʝʤ 

ʩʝʨʦʛʦ ʮʚʝʪʘ. ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʵʪʠʭ ʧʨʦʞʠʣʢʦʚ ʷʚʣʷʝʪʩʷ ʠʭ ʠʟʚʠʣʠʩʪʘʷ, ʚʦʣʥʦʙʦʨʘʟʥʘʷ ʬʦʨʤʘ ʠ 

ʦʥʠ ʬʦʨʤʠʨʫʶʪ ʢʚʘʨʮʝʚʳʝ ʰʪʦʢʚʝʨʢʠ ʨʘʟʣʠʯʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʥʫʪʨʠ ʠ ʚ ʵʢʟʦʢʦʥʪʘʢʪʘʭ ʧʦʨʬʠʨʦʚʳʭ 

ʠʥʪʨʫʟʠʡ. ʕʪʠ ʧʨʦʞʠʣʢʠ ʥʝʩʫʪ ʦʩʥʦʚʥʫʶ ʤʝʜʥʫʶ ʤʠʥʝʨʘʣʠʟʘʮʠʶ, ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʭʘʣʴʢʦʧʠʨʠʪʦʤ, 

ʙʦʨʥʠʪʦʤ, ʜʠʛʝʥʠʪʦʤ, ʭʘʣʴʢʦʟʠʥʦʤ; 

- ʇʨʦʞʠʣʢʠ B ʪʠʧʘ, ʪʘʢʞʝ ʢʚʘʨʮʝʚʳʝ ʧʨʦʞʠʣʢʠ, ʦʙʳʯʥʦ ʚʳʧʦʣʥʝʥʥʳʝ ʜʨʫʟʦʚʠʜʥʳʤ ʢʚʘʨʮʝʤ, ʠ ʥʝʩʫʪ 

ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʤʦʣʠʙʜʝʥʠʪ, ʧʠʨʠʪ ʚ ʤʝʥʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ ʭʘʣʴʢʦʧʠʨʠʪ. ʇʨʦʞʠʣʢʠ ʵʪʦʛʦ ʪʠʧʘ ʪʘʢʞʝ 

ʬʦʨʤʠʨʫʶʪ ʰʪʦʢʚʝʨʢʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʦʚʤʝʱʘʪʴʩʷ ʩ ʙʦʣʝʝ ʨʘʥʥʠʤʠ ʰʪʢʦʚʝʨʢʘʤʠ, ʠʣʠ ʩʣʘʛʘʪʴ 

ʧʝʨʠʬʝʨʠʡʥʳʝ ʯʘʩʪʠ ʨʫʜʦʥʦʩʥʳʭ ʰʪʦʢʦʚ. ɺʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʪʠʧʳ ʧʨʦʞʠʣʢʦʚ ʬʦʨʤʠʨʫʶʪ ʰʪʦʢʚʝʨʢʦʚʳʝ 

ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʦʩʥʦʚʥʫʶ ʧʨʦʤʳʰʣʝʥʥʫʶ ʤʠʥʝʨʘʣʠʟʘʮʠʶ ʤʝʜʥʦ-ʧʦʨʬʠʨʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ; 

 
ʈʠʩʫʥʦʢ 1 ï ʄʦʜʝʣʴ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʤʝʜʥʦ-ʧʦʨʬʠʨʦʚʦʡ ʩʠʩʪʝʤʳ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʫʜʥʦʡ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʨʘʟʣʠʯʥʦʛʦ ʬʦʨʤʘʮʠʦʥʥʦʛʦ ʪʠʧʘ 
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- ʇʨʦʞʠʣʢʠ D ʪʠʧʘ ʦʜʥʠ ʠʟ ʥʘʠʙʦʣʝʝ ʧʦʟʜʥʠʭ ʧʨʦʞʠʣʢʦʚ ʧʦʨʬʠʨʦʚʦʡ ʩʠʩʪʝʤʳ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ 

ʢʚʘʨʮ-ʧʠʨʠʪʦʚʦʛʦ ʩʦʩʪʘʚʘ ʩ ʧʦʜʯʠʥʝʥʥʳʤʠ ʢʦʣʠʯʝʩʪʚʘʤʠ ʭʘʣʴʢʦʧʠʨʠʪʘ ʠ ʤʦʣʠʙʜʝʥʠʪʘ. ʍʘʨʘʢʪʝʨʥʦʡ 

ʦʩʦʙʝʥʥʦʩʪʴʶ ʧʨʦʞʠʣʢʦʚ ʵʪʦʛʦ ʪʠʧʘ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʩʝʨʠʮʠʪʦʚʦʡ ʦʪʦʨʦʯʢʠ. ʆʥʠ ʥʝ ʥʝʩʫʪ ʩʢʦʣʴʢʦ-ʥʠʙʫʜʴ 

ʟʥʘʯʠʤʦʡ ʤʝʜʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ, ʥʦ ʤʦʛʫʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʤ ʫʜʘʣʝʥʠʠ ʦʪ ʧʦʨʬʠʨʦʚʦʡ 

ʠʥʪʨʫʟʠʠ ʢʘʢ ʧʦ ʣʘʪʝʨʘʣʠ, ʪʘʢ ʠ ʧʦ ʚʝʨʪʠʢʘʣʠ ʠ ʠʤʝʶʪ ʧʨʠʥʮʠʧʠʘʣʴʥʦʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ï ʥʘʣʠʯʠʝ 

ʵʪʠʭ ʧʨʦʞʠʣʢʦʚ ʚ ʦʨʝʦʣʝ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦ-ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʩʯʠʪʘʝʪʩʷ ʧʨʷʤʳʤʠ ʫʢʘʟʘʥʠʝʤ ʥʘ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʧʦʨʬʠʨʦʚʦʡ ʩʠʩʪʝʤʳ; 

- ʂʨʦʤʝ ʚʳʰʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ, ʚ ʧʨʝʜʝʣʘʭ ʧʦʨʬʠʨʦʚʦʡ ʩʠʩʪʝʤʳ ʚʩʪʨʝʯʘʶʪʩʷ ʭʣʦʨʠʪʦʚʳʝ, 

ʪʫʨʤʘʣʠʥʦʚʳʝ, ʵʧʠʜʦʪʦʚʳʝ, ʩʝʨʠʮʠʪʦʚʳʝ, ʘʥʜʫʣʘʟʠʪʦʚʳʝ, ʢʘʨʙʦʥʘʪʥʳʝ, ʮʝʦʣʠʪʦʚʳʝ, ʘʣʫʥʠʪʦʚʳʝ, 

ʢʘʦʣʠʥʠʪʦʚʳʝ, ʧʠʨʦʬʠʣʣʠʪʦʚʳʝ ʠ ʜʨ. ʧʨʦʞʠʣʢʠ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʧʦʜʯʠʥʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠ ʥʝ ʠʛʨʘʶʪ 

ʩʫʱʝʩʪʚʝʥʥʦʡ ʨʦʣʠ ʚ ʨʘʟʤʝʱʝʥʠʠ ʤʝʜʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ [2]. 

ɻʠʜʨʦʪʝʨʤʘʣʴʥʦ-ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʘʷ ʟʦʥʘʣʴʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʝʨʪʠʢʘʣʴʥʳʤ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ 

ʨʷʜʘʤʠ. ʇʦ ʦʩʠ ʨʫʜʥʦʡ ʟʦʥʳ ʵʪʦʪ ʨʷʜ ʩʥʠʟʫ ʚʚʝʨʭ ʧʨʝʜʩʪʘʚʣʝʥ: ʢʘʣʠʝʚʳʝ ʤʝʪʘʩʦʤʘʪʠʪʳ (ʢʘʣʠʰʧʘʪ, ʙʠʦʪʠʪ, 

ʤʘʛʥʝʪʠʪ) ­ ʧʝʨʝʭʦʜʥʳʝ ʘʨʛʠʣʣʣʠʟʠʪʳ (ʭʣʦʨʠʪ, ʩʝʨʠʮʠʪ, ʢʚʘʨʮ) ­ ʢʚʘʨʮ-ʩʝʨʠʮʠʪʦʚʳʝ ʤʝʪʘʩʦʤʘʪʠʪʳ 

(ʬʠʣʣʠʟʠʪʳ) ­ʧʠʨʦʬʠʣʣʠʪʦʚʳʝ ʚʪʦʨʠʯʥʳʝ ʢʚʘʨʮʠʪʳ­ ʘʣʫʥʠʪʦʚʳʝ ʚʪʦʨʠʯʥʳʝ ʢʚʘʨʮʠʪʳ­ ʥʦʟʜʨʝʚʘʪʳʝ ʠ 

ʤʦʥʦʢʚʘʨʮʠʪʳ, ʦʧʘʣʠʪʳ. ʈʫʜʦʚʤʝʱʘʶʱʠʝ ʤʝʪʘʩʦʤʘʪʠʪʳ ʠʤʝʶʪ ʚ ʧʣʘʥʝ ʨʘʟʤʝʨ ʜʦ 1 ʢʤ ʚ ʧʦʧʝʨʝʯʥʠʢʝ. 

ʆʙʨʘʤʣʝʥʠʝ ʨʫʜʦʚʤʝʱʘʶʱʠʭ ʤʝʪʘʩʦʤʘʪʠʪʦʚ ʪʘʢʞʝ ʩʥʠʟʫ ʚʝʨʭ ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʷʜʦʤ: ʘʢʪʠʥʦʣʠʪ-

ʤʘʛʥʝʪʠʪʦʚʳʝ ʠʟʤʝʥʝʥʠʷ ʥʘ ʥʠʞʥʝʨʫʜʥʦʤ ʠ ʧʦʜʨʫʜʥʦʤ ʫʨʦʚʥʷʭ ­ʵʧʠʜʦʪʦʚʳʝ ʧʨʦʧʠʣʠʪʳ ʥʘ ʨʫʜʥʦʤ 

ʫʨʦʚʥʝ­ʭʣʦʨʠʪʦʚʳʝ ʧʦʨʧʠʣʠʪʳ ʥʘ ʚʝʨʭʥʝʨʫʜʥʦʤ ʠ ʥʘʜʨʫʜʥʦʤ ʫʨʦʚʥʷʭ. ʄʦʱʥʦʩʪʴ ʧʨʦʧʠʣʠʪʦʚʳʭ 

ʠʟʤʝʥʝʥʠʡ ʜʦʩʪʠʛʘʝʪ ʦʪ 1 ʜʦ 6 ʢʤ ʠ ʦʥʠ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʠʥʜʠʢʘʪʦʨʦʤ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʚʝʢʪʦʨʘ ʨʫʜʥʦʡ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ [3]. 

ʉʫʱʝʩʪʚʝʥʥʳʤ ʵʣʝʤʝʥʪʦʤ ʧʦʨʬʠʨʦʚʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ʤʘʩʩʠʚʳ ʚʪʦʨʠʯʥʳʭ ʢʚʘʨʮʠʪʦʚ, 

ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʚ ʙʣʠʟʧʦʚʝʨʭʥʦʩʪʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘʟʝʤʥʦʛʦ ʚʫʣʢʘʥʠʟʤʘ ʠ ʠʤʝʶʱʠʭ ʨʘʟʤʝʨʳ ʦʪ ʥʝʩʢʦʣʴʢʠʭ 

ʜʦ ʧʝʨʚʳʭ ʜʝʩʷʪʢʦʚ ʢʚ. ʢʤ. ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʤʘʩʢʠʨʫʶʱʠʝ ʨʫʜʦʥʦʩʥʳʝ ʧʦʨʬʠʨʦʚʳʝ ʮʝʥʪʨʳ. ʕʪʠ ʦʙʨʘʟʦʚʘʥʠʷ 

ʠʤʝʶʪ ʩʣʦʞʥʦʝ ʟʦʥʘʣʴʥʦʝ ʩʪʨʦʝʥʠʝ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʥʘʣʠʯʠʝʤ ʚ ʠʭ ʩʦʩʪʘʚʝ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʛʣʠʥʠʩʪʳʭ 

ʤʠʥʝʨʘʣʦʚ (ʢʘʦʣʠʥʠʪ, ʜʠʢʢʠʪ, ʩʤʝʢʪʠʪ, ʠʣʣʠʪ), ʘʣʫʥʠʪʘ, ʧʠʨʦʬʠʣʣʠʪʘ, ʜʠʘʩʧʦʨʘ, ʪʦʧʘʟʘ, ʟʫʥʠʪʘ ʠ ʜʨ.  

ɺ ʧʨʝʜʝʣʘʭ ʧʦʨʬʠʨʦʚʳʭ ʩʠʩʪʝʤ ʦʙʳʯʥʦ ʬʦʨʤʠʨʫʝʪʩʷ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʨʦʷʚʣʝʥʠʡ ʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʤʝʜʠ, ʩʚʠʥʮʘ, ʮʠʥʢʘ, ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʨʘʟʣʠʯʥʦʡ ʬʦʨʤʘʮʠʦʥʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ, ʨʘʟʚʝʜʢʘ ʠ ʠʟʫʯʝʥʠʝ 

ʢʦʪʦʨʳʭ ʥʝʨʝʜʢʦ ʧʨʠʚʦʜʠʣʘ ʢ ʦʪʢʨʳʪʠʶ ʢʨʫʧʥʳʭ ʤʝʜʥʦ-ʧʦʨʬʠʨʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ʇʨʠ ʥʘʣʠʯʠʠ 

ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ, ʦʙʣʘʜʘʶʱʠʭ ʚʳʩʦʢʦʡ ʨʝʘʢʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ, ʚ ʧʨʝʜʝʣʘʭ ʧʦʨʬʠʨʦʚʦʡ ʩʠʩʪʝʤʳ 

ʤʦʛʫʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʢʦʥʪʘʢʪʦʚʳʝ ʤʘʛʥʝʪʠʪʦʚʳʝ ʠ ʫʜʘʣʝʥʥʳʝ ʨʝʜʫʮʠʨʦʚʘʥʥʳʝ ʩʢʘʨʥʳ ʩ ʟʦʣʦʪʦ-ʤʝʜʥʦʡ, 

ʟʦʣʦʪʦ-ʧʦʣʠʤʝʪʘʣʣʠʯʝʩʢʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʤʦʛʫʪ ʚʦʚʣʝʢʘʪʴʩʷ ʚ ʜʦʙʳʯʫ ʩʦʚʤʝʩʪʥʦ ʩ 

ʧʦʨʬʠʨʦʚʳʤʠ ʨʫʜʘʤʠ. ʇʦ ʤʝʨʝ ʫʜʘʣʝʥʠʷ ʦʪ ʮʝʥʪʨʘ ʩʠʩʪʝʤʳ, ʪʘʢʞʝ ʚ ʢʘʨʙʦʥʘʪʥʳʭ ʪʦʣʱʘʭ ʤʦʛʫʪ 

ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʢʦʣʯʝʜʘʥʥʳʝ ʧʦʣʠʤʝʪʘʣʣʠʯʝʩʢʠʝ ʟʘʣʝʞʠ ʠ ʜʘʣʝʝ ʨʘʩʩʝʷʥʥʘʷ Au-As-Sb-Hg ʤʠʥʝʨʘʣʠʟʘʮʠʷ 

ʢʘʨʣʠʥʩʢʦʛʦ ʪʠʧʘ. ɺ ʩʠʣʠʢʘʪʥʳʭ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜʘʭ ʦʙʳʯʥʳ ʩʫʙʵʧʠʪʝʨʤʘʣʴʥʳʝ ʠ ʤʝʟʦʪʝʨʤʘʣʴʥʳʝ 

ʞʠʣʴʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʩ Zn-Pb-AgÑAu ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ [1]. 

ʆʩʥʦʚʥʳʝ ʪʠʧʳ ʧʨʦʞʠʣʢʦʚ ʤʝʜʥʦ-ʧʦʨʬʠʨʦʚʳʭ ʩʠʩʪʝʤ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 2.  

ɺ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʷʭ ʤʘʩʩʠʚʦʚ ʚʪʦʨʠʯʥʳʭ ʢʚʘʨʮʠʪʦʚ ʚ ʥʘʜʨʫʜʥʦʡ ʯʘʩʪʠ ʧʦʨʬʠʨʦʚʳʭ ʠʥʪʨʫʟʠʡ 

ʦʙʨʘʟʫʶʪʩʷ ʢʚʘʨʮʝʚʦ-ʞʠʣʴʥʳʝ ʚʳʩʦʢʦ- ʠ ʫʤʝʨʝʥʥʦ ʩʫʣʴʬʠʜʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʟʦʣʦʪʦ-ʩʝʨʝʙʨʷʥʦʛʦ ʪʠʧʘ. ʅʦ 

ʥʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʚ ʤʠʨʝ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʵʧʠʪʝʨʤʘʣʴʥʦʡ ʚʳʩʦʢʦ 

ʩʫʣʴʬʠʜʥʦʡ ʟʦʣʦʪʦ-ʩʝʨʝʙʨʷʥʦʡ ʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʳʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʥʠʟʢʠʝ ʩʦʜʝʨʞʘʥʠʷ ʟʦʣʦʪʘ ʠ ʩʝʨʝʙʨʘ, 

ʦʙʣʘʜʘʶʪ ʟʘʧʘʩʘʤʠ ʚ ʧʝʨʚʳʝ ʩʦʪʥʠ ʜʦ ʧʦʣʫʪʦʨʘ ʪʳʩʷʯ ʪʦʥʥ ʟʦʣʦʪʘ. ʀʟʫʯʝʥʠʝ ʛʣʫʙʦʢʠʭ ʛʦʨʠʟʦʥʪʦʚ ʵʪʠʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʢʘʟʘʣʦ ʥʘʣʠʯʠʝ ʧʦʜ ʥʠʤʠ ʮʝʥʪʨʦʚ ʤʝʜʥʦ-ʧʦʨʬʠʨʦʚʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ. 

ʋʯʠʪʳʚʘʷ ʦʩʦʙʝʥʥʦʩʪʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʠ ʭʘʨʘʢʪʝʨʘ ʨʫʜʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʤʝʜʥʦ-

ʧʦʨʬʠʨʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʦʩʥʦʚʥʳʤʠ ʤʝʪʦʜʘʤʠ ʧʦʠʩʢʘ ʷʚʣʷʣʠʩʴ ʠ ʙʫʜʫʪ ʷʚʣʷʪʴʩʷ ʤʘʛʥʠʪʦʨʘʟʚʝʜʢʘ, 

ʵʣʝʢʪʨʦʨʘʟʚʝʜʢʘ, ʣʠʪʦʭʠʤʠʯʝʩʢʘʷ ʩʲʝʤʢʘ/ʨʘʜʠʦʤʝʪʨʠʯʝʩʢʘʷ ʩʲʝʤʢʘ. 
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ʈʠʩʫʥʦʢ 2 ï ʆʩʥʦʚʥʳʝ ʪʠʧʳ ʧʨʦʞʠʣʢʦʚ ʤʝʜʥʦ-ʧʦʨʬʠʨʦʚʳʭ ʩʠʩʪʝʤ, ʠ ʠʭ ʚʦʟʨʘʩʪʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ 

 

ʀʟʫʯʝʥʠʝ ʦʪʯʝʪʦʚ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʂʘʟʘʭʩʪʘʥʝ, ʥʝʨʝʜʢʦ ʩʪʝʨʝʦʪʠʧʥʳʤʠ ʵʪʘʣʦʥʥʳʤʠ 

ʧʨʠʟʥʘʢʘʤʠ ʤʝʜʥʦ-ʧʦʨʬʠʨʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʚ ʧʦʠʩʢʦʚʦʡ ʧʨʘʢʪʠʢʝ ʩʯʠʪʘʶʪʩʷ ʘʥʦʤʘʣʠʠ ɺʇ ʠ 

ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʘʥʦʤʘʣʠʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. ʆʜʥʘʢʦ ʩʪʨʫʢʪʫʨʘ ʵʪʠʭ ʧʦʣʝʡ ʛʦʨʘʟʜʦ ʤʥʦʛʦʦʙʨʘʟʥʝʝ ʠ ʩʣʦʞʥʝʝ 

ʠ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʫʨʦʚʥʷ ʵʨʦʟʠʦʥʥʦʛʦ ʩʨʝʟʘ ʩʠʩʪʝʤʳ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ 

ʢʦʥʢʨʝʪʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ɺʘʞʥʦʝ ʧʦʠʩʢʦʚʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʢʪʦʨʘ ʨʫʜʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ 

ʠʤʝʝʪ ʘʥʘʣʠʟ ʘʥʦʤʘʣʴʥʳʭ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʧʦʣʝʡ (ɸɻʇ), ʩʦʧʨʦʚʦʞʜʘʶʱʠʭ ʧʦʨʬʠʨʦʚʳʝ ʩʠʩʪʝʤʳ. ʆʧʳʪ 

ʠʟʫʯʝʥʠʷ ʤʝʜʥʦ-ʧʦʨʬʠʨʦʚʳʭ ʩʠʩʪʝʤ ʚ ʂʘʟʘʭʩʪʘʥʝ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʪʘʪʠʪʠʩʪʠʯʝʩʢʠʝ ʤʥʦʛʦʤʝʨʥʳʝ ʤʝʪʦʜʳ 

ʘʥʘʣʠʟʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ɻʀʉ ʚʠʟʫʘʣʠʟʘʮʠʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʫʣʴʪʠʵʣʝʤʝʥʪʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʙ, ʧʦʟʚʦʣʷʶʪ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʠ ʦʪʦʙʨʘʞʘʪʴ ʛʝʦʭʠʤʠʯʝʩʢʠʝ 

ʘʩʩʦʮʠʘʮʠʠ ʨʫʜʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ ʘʩʩʦʮʠʘʮʠʠ ʛʨʫʧʧʳ ʚʳʥʦʩʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ 

ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʢʪʦʨʘ ʤʠʥʝʨʘʣʠʟʘʮʠʠ [4]. 

ʇʨʠʚʝʜʝʥʥʳʝ ʧʨʠʥʮʠʧʠʘʣʴʥʳʝ ʧʨʠʟʥʘʢʠ ʤʦʜʝʣʴʥʦʡ ʧʦʨʬʠʨʦʚʦʡ ʩʠʩʪʝʤʳ ʙʫʜʫʪ ʷʚʣʷʪʴʩʷ ʙʘʟʦʚʦʡ 

ʦʩʥʦʚʦʡ ʧʨʦʚʝʜʝʥʠʷ ʧʦʠʩʢʦʚʳʭ ʨʘʙʦʪ ʥʘ ʢʦʥʪʨʘʢʪʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɻʝʦʣʦʛʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ɸʪʘʩʫʡʩʢʦʤ ʨʫʜʥʦʤ ʨʘʡʦʥʝ ʎʝʥʪʨʘʣʴʥʦʛʦ 

ʂʘʟʘʭʩʪʘʥʘ (ʠʪʦʛʠ ʦʙʦʙʱʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪ). ʉʪʨʦʠʪʝʣʝʚʘ ɸ.ɺ. ʂʦʤʦʨʥʳʡ ɸ.ʌ. 1954 ʛ. 

2. ʀʟʫʯʝʥʠʝ ʛʝʦʣʦʛʦ-ʩʪʨʫʢʪʫʨʥʳʭ ʠ ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʝʜʥʦ-ʧʦʨʬʠʨʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. 

ʆʩʪʨʦʚʩʢʘʷ ɻ.ʗ. 1956 ʛ. 

3. ʀʟʫʯʝʥʠʝ ʛʣʫʙʠʥʥʦʛʦ ʩʪʨʦʝʥʠʷ ʠ ʛʣʫʙʠʥʥʳʭ ʢʨʠʪʝʨʠʝʚ ʣʦʢʘʣʠʟʘʮʠʠ ʦʨʫʜʝʥʝʥʠʷ ɹʘʣʭʘʰʩʢʦʛʦ ʩʝʛʤʝʥʪʘ 

ʟʝʤʥʦʡ ʢʦʨʳ. ʃʶʙʝʮʢʠʡ ɺ.ʅ. 1986 ʛ. 

4. ʆʙʦʙʱʝʥʠʝ ʠ ʘʥʘʣʠʟ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʠʟʫʯʝʥʠʷ ʛʣʫʙʠʥʥʳʭ ʨʫʜʦʢʦʥʪʨʦʣʠʨʫʶʱʠʭ ʩʪʨʫʢʪʫʨ 

ʠ ʦʮʝʥʢʠ ʧʝʨʩʧʝʢʪʠʚ ʤʝʜʥʦ-ʧʦʨʬʠʨʦʚʳʭ ʩʠʩʪʝʤ ʎʝʥʪʨʘʣʴʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ. ɹʝʢʞʘʥʦʚ ɻ.ʈ., ʃʶʙʝʮʢʠʡ ɺ.ʅ. 

1978 ʛ. 

É ʉʘʢʠʥ ʉ.ɹ., ʂʦʛʘʡ ʄ.ʀ., ʇʘʢ ɼ.ʖ., 2016  
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Abstract 

In this paper I started overviewing exploring ITIL as an IT service managment, in brief I talked about ITIL's 

components, and the ISMS, that created by using circle of Deming.  

Key words 
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Introduction :  

Information technologies (IT) are a very important for developing and ensuring activity of the modern 

industrial enterprises and organizations of various levels. Information security plays an important role in protecting 

the data and asset of an organization. Organization needs to be fully aware of the needs to devote more resources to 

the protection of information assets. The paper describes the need for an appropriate, business-based approach to 

ISM, and how that relates to standards, certification and best practices, particularly ITIL. It will explore the alignment 

of ITIL with the wider ISM best practice captured in the ISO ISM standards, indicating ISM areas that are and are 

not addressed by the published ITIL guidance. 

Overview of ITIL : 

IT infrastructure is shown in a standard called Information Technology Infrastructure library (ITIL V3) as a 

combined set of hardware, software, networks, facilities, etc. (including all of the information technology). In order 

to develop, test, deliver, monitor, control, control or support IT services. The information technology Infrastructure 

library (ITIL) is a combined of services in  IT sector which labeled as a (IT service management). ITIL present a 

broad set of management procedures, apply to all aspects of IT Infrastructure, with which an organization can manage 

it's IT operations. 

ITIL is considered as a best practice of IT service management, because of ITIL has shown results superior to 

those achieved with other means, and a continual process improvement. ITIL V3 has five services:  

I. service strategy. 

II.  Service design. 

III.  Service transition. 

IV.  Service operation. 

V. Continual service improvement. 

In (Figure.1) shows the services life cycle 
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A) ITIL service life cycle :- 

I. service strategy ï guides to how to design, develop and implement service management from organizational 

capabilities perspective and strategic asset. 

It covers these part of IT systems : the development of markets, internal and external, service assets, service 

catalogue and implementation of strategy through the service life-cycle. 

II.  Service design ï guides the design and development of services, service management and how to develop 

design capabilities for service management. 

It covers design principles and methods for converting strategic objectives into portfolios of services and 

service assets. It includes the changes and improvements necessary to increase or maintain value to customers over 

the life-cycle of services, the continuity of services, achievements of service levels and conformance to standards 

and regulations, it guides organizations on how to develop design capabilities for service management.   

III.  Service transition ï it is guides on how to develop improve the capabilities to transit new and changed 

services into operations. It is also supply guidance on how the requirements of service strategy encoded in service 

design are affectively realized in service operation while controlling the risks of failure and disruption. 

This service integrate practices in release management, program management and risk management and places 

them in the practical content of service management. 

B) ITIL security Management :- 

the main concept of security management is the information security beside the aim of information security is 

to secure information that comes after the value of information. 

Information security is a management activity within the corporate governance framework which provides the 

strategic direction for security activities and ensures objectives are achieved. The purpose of Information Security 

Management (ISM) is to provide a focus for all aspects of IT security and manage all IT security activities. 

ISM should be the focal point for all IT security issues, to insure the best ISM, it should know all the total IT 

and business security environment. The ISM within ITIL can help companies assets their risks, and respond to 

incident. ITIL have more specifically, the ITIL security management process, is widely used, for the implementation 

of information security within an organization. ITIL V3 has placed the Information Security Management process 

within the Service design core practice book, the goal of the information security management process is to align IT 

security with business security and ensure that information security with business security and ensure that information 

security is effectively managed in all services and service management activities.  

The security management process consists of activities that are carried out by the security management itself 

or activities that are controlled by the security management. Because the organizations and their activities within the 

security management process must be revised continuously, in order to stay up-to-date and effective. 

Security management is a continuous process and it can be compared to the quality circle of Deming Plan-Do-

Check-Act, as an ISMS created by the need of organization. The inputs are the requirements which are formed by 

the clients. The requirements are translated into security services, security quality that needs to be provided in the 

security section of the service level agreements. In (figure 2) shows ITIL security management framework.  

- The five elements within this framework are as follows (OGC, 2007): 

Control ï The objectives of the control element are to: Establish a management framework to initiate and 

manage information security in the organization. 

Plan ï the objective of the plan is to device and recommend the appropriate security measures, based on an 

understanding of the requirements of the organization. 

Implement ï the objectives of the implementation is to ensure that appropriate procedures, tools and controls 

are in place to underpin the information security policy. 

Evolution ï the objectives of the evolution element are to: supervise and check compliance with the security 

policy and security requirements in SLAs and OLAs; carry out regular audits of the technical security of IT systems.  

Maintain - the objectives of this maintain element are to: improve security agreements as specified in, for 

example, SLAs and OLAs; improve the implementation of security measures and contents.     
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The process in framework is divided into sub-processes, these sub-processes: control sub-process organizes 

and manages the security management process itself. 
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The following (figure.3) is the meta-process model of the control sub-process: the following (figure.3.1) is the 

process-data model of the control sub-process. This picture shows the integration of the two models. The dotted 

arrows indicate which concepts are created or adjusted in the corresponding activities. 

 
 

Conclusion: 

Information security describes activities that relate to the protection of information and information 

infrastructure assets against the risks of loss, misuse, disclosure or damage. There is a need for a set of benchmarks 

or standards to help ensure an adequate 

level of security is attained, resources are used efficiently, and the best security practices are adopted. Systems 

such as ITIL can be used as a foundation for the development of a sound information security process. In this paper 

I wrote an overview of ITIL and a little focus on service design which evaluated as a core of information security 

management to describe the construction of ITIL services. ITIL considered as a best practice of IT service 

Management. Service design is a phase of the ITIL service life-cycle. Since the security of information is one of the 

most important services which needed in data's life. 
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çʇɸʉʉʀɺʅʓʁ ɼʆʄè - ʏʊʆ ʕʊʆ ʊɸʂʆɽ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺʳʩʰʘʷ ʩʪʝʧʝʥʴ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʧʦʥʷʪʠʠ çʧʘʩʩʠʚʥʳʡ ʜʦʤè. ʅʘʤʠ ʙʳʣ ʧʨʦʚʝʜʝʥ 

ʢʨʘʪʢʠʡ ʘʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ ʚʦʧʨʦʩʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʕʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʪʝʧʣʦʟʘʱʠʪʘ, ʚʝʥʪʠʣʷʮʠʷ, çʧʘʩʩʠʚʥʳʡ ʜʦʤè 

 

ʆʜʥʦʡ ʠʟ ʛʣʦʙʘʣʴʥʳʭ ʧʨʦʙʣʝʤ, ʩ ʢʦʪʦʨʦʡ ʩʪʦʣʢʥʫʣʦʩʴ ʥʘʩʝʣʝʥʠʝ ʈʦʩʩʠʠ ʚ ʥʘʰʝ ʚʨʝʤʷ, ʷʚʣʷʝʪʩʷ 

ʩʪʨʝʤʠʪʝʣʴʥʳʡ ʨʦʩʪ ʮʝʥ ʥʘ ʵʥʝʨʛʦʥʦʩʠʪʝʣʠ. ɽʚʨʦʧʝʡʮʳ ʫʞʝ ʜʘʚʥʦ ʠ ʫʩʧʝʰʥʦ ʚʥʝʜʨʷʶʪ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʝ 

ʪʝʭʥʦʣʦʛʠʠ ʚ ʛʨʘʞʜʘʥʩʢʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. 

ʊʝʨʤʠʥʳ çʧʘʩʩʠʚʥʳʡ ʜʦʤè ʠ çʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʡ ʜʦʤè ʧʦʷʚʠʣʠʩʴ ʚ ʈʦʩʩʠʠ ʚʩʝʛʦ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʥʘʟʘʜ. 

ʏʘʩʪʦ ʠʭ ʩʯʠʪʘʶʪ ʩʠʥʦʥʠʤʘʤʠ, ʯʪʦ ʥʝ ʢʦʨʨʝʢʪʥʦ. ʇʘʩʩʠʚʥʳʡ ʜʦʤ ʧʨʦʝʢʪʠʨʫʝʪʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʥʝ 

ʙʳʣʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʩʠʩʪʝʤʝ ʦʪʦʧʣʝʥʠʷ. ʊʨʝʙʫʝʤʘʷ ʪʝʧʣʦʪʘ ʜʣʷ ʢʦʤʬʦʨʪʥʦʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʙʫʜʝʪ 

ʦʙʝʩʧʝʯʠʚʘʪʴʩʷ ʟʘ ʩʯʝʪ ʨʝʢʫʧʝʨʘʮʠʠ ʪʝʧʣʦʪʳ ʚʦʟʜʫʭʘ ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʷ, ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ, ʙʳʪʦʚʦʛʦ 

ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ ʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʏʪʦ ʞʝ ʢʘʩʘʝʪʩʷ çʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʛʦ ʜʦʤʘè, ʪʦ ʦʥ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʣʠʯʠʝʤ ʦʪʦʧʣʝʥʠʷ ʠ ʥʠʟʢʠʤ ʦʙʱʠʤ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝʤ[3]. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ çʧʘʩʩʠʚʥʦʛʦ ʜʦʤʘè ʩʣʝʜʫʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʝʨʝʩʤʦʪʨʝʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʪʠʧʦʚʳʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. ɺ ʪʘʢʦʤ ʜʦʤʝ ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʥʘ ʦʪʦʧʣʝʥʠʝ 

ʥʝ ʜʦʣʞʝʥ ʧʨʝʚʳʰʘʪʴ 15 ʢɺʪĿʯ/(ʤ2 ʛʦʜ). ʕʪʦ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʩʯʝʪʥʦʡ ʤʦʱʥʦʩʪʠ ʧʦʜʦʛʨʝʚʘ 

7-10 ɺʪ ʥʘ ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 10% ʦʪ ʫʨʦʚʥʷ ʨʘʩʯʝʪʥʦʡ ʤʦʱʥʦʩʪʠ ʦʪʦʧʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ 

ʦʙʳʯʥʳʭ ʜʦʤʦʚ. ʆʙʱʝʝ ʧʦʪʨʝʙʣʝʥʠʝ ʧʝʨʚʠʯʥʦʡ ʵʥʝʨʛʠʠ ʜʣʷ ʚʩʝʭ ʙʳʪʦʚʳʭ ʥʫʞʜ ( ʦʪʦʧʣʝʥʠʝ, ʛʦʨʷʯʘʷ ʚʦʜʘ ʠ 

ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ), ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 120 ʢɺʪĿʯ/(ʤ2 ʛʦʜ). ʕʪʦ ʤʝʥʴʰʝ ʪʦʛʦ, ʯʪʦ ʩʝʛʦʜʥʷ ʚ ʩʨʝʜʥʝʤ 

ʧʦʪʨʝʙʣʷʝʪʩʷ ʚ ʜʦʤʘʰʥʝʤ ʭʦʟʷʡʩʪʚʝ ʪʦʣʴʢʦ ʥʘ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʜʣʷ ʙʳʪʦʚʳʭ ʧʨʠʙʦʨʦʚ ʠ ʥʘ 

ʦʩʚʝʱʝʥʠʝ. 

ɽʩʣʠ ʩʨʘʚʥʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʪʝʧʣʘ ʦʙʳʯʥʦʛʦ ʜʦʙʨʦʪʥʦʛʦ ʢʠʨʧʠʯʥʦʛʦ ʜʦʤʘ ʩ ʪʦʣʱʠʥʦʡ 

ʩʪʝʥ ʚ 2 ʢʠʨʧʠʯʘ ʠ "ʧʘʩʩʠʚʥʦʛʦ ʜʦʤʘ", ʪʦ ʧʨʠ ʚʥʝʰʥʝʡ ʪʝʤʧʝʨʘʪʫʨʝ -26 ʛʨʘʜʫʩʦʚ ʤʦʨʦʟʘ ʠ ʦʪʢʣʶʯʝʥʠʠ 

ʠʩʪʦʯʥʠʢʦʚ ʪʝʧʣʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʦʙʳʯʥʦʤ ʜʦʤʝ ʟʘ ʩʫʪʢʠ ʩʥʠʟʠʪʩʷ ʜʦ +2-3 ʛʨʘʜʫʩʦʚ, ʚ ʧʘʩʩʠʚʥʦʤ ʜʦʤʝ ʜʦ + 

16 ʛʨʘʜʫʩʦʚ ʧʦ ʎʝʣʴʩʠʶ. ʇʦʵʪʦʤʫ ʪʘʢ ʠ ʧʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʜʘʞʝ ʚ ʩʠʣʴʥʳʡ ʤʦʨʦʟ ʟʘ ʩʯʝʪ ʪʝʧʣʘ ʦʪ ʧʨʠʛʦʪʦʚʣʝʥʠʷ 

ʧʠʱʠ, ʨʘʙʦʪʳ ʙʳʪʦʚʦʡ ʪʝʭʥʠʢʠ ʠ ʦʩʚʝʱʝʥʠʷ ʚ ʜʦʤʝ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʥʦʨʤʘʣʴʥʳʡ ʤʠʢʨʦʢʣʠʤʘʪ[4]. 

ɼʣʷ ʪʦʛʦ, ʯʪʦ ʙʳ ʦʧʨʝʜʝʣʠʪʴʩʷ ʩ ʥʝʦʙʭʦʜʠʤʳʤʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʨʝʰʝʥʠʷʤʠ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 

çʧʘʩʩʠʚʥʦʛʦ ʜʦʤʘè, ʥʫʞʥʦ ʩʦʩʪʘʚʠʪʴ ʝʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʙʘʣʘʥʩ. ʆʙʳʯʥʦ ʧʨʠʭʦʜ-ʨʘʩʭʦʜ ʪʝʧʣʘ ʠʤʝʝʪ 

ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 
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ʇʨʠʭʦʜ-ʨʘʩʭʦʜ ʪʝʧʣʘ 

ʋʪʝʯʢʠ ʪʝʧʣʘ ʀʩʪʦʯʥʠʢʠ ʪʝʧʣʘ 

ʂʨʦʚʣʷ 10% ʉʦʣʥʝʯʥʘʷ ʵʥʝʨʛʠʷ 3% 

ɺʝʥʪʠʣʷʮʠʷ (ʬʦʨʪʦʯʢʠ, ʚʳʪʷʞʥʘʷ ʚʝʥʪʠʣʷʮʠʷ) 27% ʏʝʣʦʚʝʢ (ʩʦʙʩʪʚʝʥʥʦʝ ʪʝʧʣʦ) 2% 

ʆʢʥʘ ʠ ʜʚʝʨʠ 21% ʆʩʚʝʱʝʥʠʝ 1% 

ʉʪʝʥʳ 20% ɹʳʪʦʚʳʝ ʧʨʠʙʦʨʳ ʠ ʧʨʠʛʦʪʦʚʣʝʥʠʝ ʧʠʱʠ 5%  

ʌʫʥʜʘʤʝʥʪ 18% ɻʦʨʷʯʘʷ ʚʦʜʘ 6% 

ʉʪʦʢʠ 4% ʉʠʩʪʝʤʘ ʦʪʦʧʣʝʥʠʷ 83% 
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ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʜʘʥʥʳʭ ʚʠʜʥʦ, ʯʪʦ ʦʢʦʣʦ 70% ʫʪʝʯʝʢ ʪʝʧʣʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʢʦʥʩʪʨʫʢʮʠʶ ʟʜʘʥʠʷ, 30% 

- ʥʘ ʨʝʟʫʣʴʪʘʪ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ: ʚʝʥʪʠʣʷʮʠʶ ʠ ʩʪʦʢʠ. ɿʥʘʯʠʪ, ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦ 

ʫʜʝʣʷʪʴ ʪʝʧʣʦʠʟʦʣʷʮʠʠ[5, ʩ.1].  

ʇʦʜ ʵʛʠʜʦʡ ʀʥʩʪʠʪʫʪʘ ʇʘʩʩʠʚʥʦʛʦ ʜʦʤʘ (Passivhaus Institut), ɻʝʨʤʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʧʨʦʝʢʪ 

çʇʘʩʩʠʚʥʳʝ ʜʦʤʘ ʚ ʧʷʪʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭè. ʆʜʥʫ ʠʟ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥ ʧʨʝʜʩʪʘʚʣʷʣ ʨʦʩʩʠʡʩʢʠʡ 

ɽʢʘʪʝʨʠʥʙʫʨʛ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʦʙʲʝʢʪ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʢʨʠʪʝʨʠʷʤ ʧʘʩʩʠʚʥʦʛʦ ʜʦʤʘ, ʚ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ɽʢʘʪʝʨʠʥʙʫʨʛʘ ʜʦʣʞʝʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʩʥʦʚʥʳʤ ʧʘʨʘʤʝʪʨʘʤ[1, ʩ.25]: 
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ʇʘʨʘʤʝʪʨʳ çʧʘʩʩʠʚʥʦʛʦ ʜʦʤʘè ʚ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ɽʢʘʪʝʨʠʥʙʫʨʛʘ 

ʉʪʝʥʳ: U, ʪʦʣʱʠʥʘ ʪʝʧʣʦʠʟʦʣʷʮʠʠ 0,64 ɺʪ/(ʤ2*ʂ); 50ʩʤ. 

ʂʨʦʚʣʷ: U, ʪʦʣʱʠʥʘ ʪʝʧʣʦʠʟʦʣʷʮʠʠ 0,42 ɺʪ/(ʤ2*ʂ); 80ʩʤ. 

ʎʦʢʦʣʴʥʦʝ ʧʝʨʝʢʨʳʪʠʝ: U, ʪʦʣʱʠʥʘ ʪʝʧʣʦʠʟʦʣʷʮʠʠ 0,83 ɺʪ/(ʤ2*ʂ); 40ʩʤ. 

ʆʢʦʥʥʳʝ ʨʘʤʳ, U 0,67 ɺʪ/(ʤ2*ʂ) 

ʆʩʪʝʢʣʝʥʠʝ, U/g 0,51 ɺʪ/(ʤ2*ʂ);0,52 

ɺʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʴ, n50 0,3 h-1 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʪʝʧʣʦʦʙʤʝʥʘ (ʚʝʥʪʠʣʷʮʠʠ),% 0,92 

 

ʇʦ ʧʦʜʩʯʝʪʘʤ ʀʥʩʪʠʪʫʪʘ ʇʘʩʩʠʚʥʦʛʦ ʜʦʤʘ, ʟʜʘʥʠʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʪʨʝʙʦʚʘʥʠʷʤ ʩʪʘʥʜʘʨʪʘ 

ʧʘʩʩʠʚʥʦʛʦ ʜʦʤʘ ʚ ʫʩʣʦʚʠʷʭ ʩʨʝʜʥʝʡ ʧʦʣʦʩʳ ʈʦʩʩʠʠ ʙʫʜʝʪ ʧʦʪʨʝʙʣʷʪʴ ʚ 10-15 ʨʘʟ ʤʝʥʴʰʝ ʵʥʝʨʛʠʠ ʥʘ 

ʦʪʦʧʣʝʥʠʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʳʯʥʳʤʠ ʜʦʤʘʤʠ ʪʦʡ ʞʝ ʧʣʦʱʘʜʠ. ʇʨʠ ʵʪʦʤ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʣʝʜʫʝʪ ʫʜʝʣʷʪʴ 

ʨʘʩʧʦʣʦʞʝʥʠʶ ʟʜʘʥʠʷ (ʥʘʠʙʦʣʴʰʘʷ ʜʦʧʫʩʪʠʤʘʷ ʧʣʦʱʘʜʴ ʦʩʪʝʢʣʝʥʠʷ ʩ ʶʞʥʦʡ ʩʪʦʨʦʥʳ, ʦʪʩʫʪʩʪʚʠʝ 

ʟʘʪʝʥʝʥʠʷ) ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʳʭ ʪʝʧʣʦʧʦʩʪʫʧʣʝʥʠʡ ʦʪ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ.  

 ʂʘʢ ʫʢʘʟʳʚʘʝʪ ʛʣʘʚʥʳʡ ʠʥʞʝʥʝʨ ʆʆʆ çʇʇʋ XXI ɺɽʂè ʆʩʠʧʦʚ ɻʝʦʨʛʠʡ ʃʴʚʦʚʠʯ, ʧʨʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ çʧʘʩʩʠʚʥʳʭ ʜʦʤʦʚè ʩ ʚʳʩʦʢʠʤ ʪʝʨʤʠʯʝʩʢʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʦʛʨʘʞʜʘʶʱʝʡ ʢʦʥʩʪʨʫʢʮʠʠ 

(ʙʦʣʝʝ 4,5é) ʦʩʥʦʚʥʳʝ ʧʦʪʝʨʠ ʪʝʧʣʘ ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʩʠʩʪʝʤʫ ʚʝʥʪʠʣʷʮʠʠ. ɼʣʷ ʩʥʠʞʝʥʠʷ ʧʦʪʝʨʴ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚʝʥʪʠʣʷʮʠʦʥʥʳʝ ʫʩʪʘʥʦʚʢʠ ʩ ʨʝʢʫʧʝʨʘʮʠʝʡ ʪʝʧʣʘ. ʇʦʩʣʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʤʝʥʘ ʚ 

ʨʝʢʫʧʝʨʘʪʦʨʝ ʚʭʦʜʷʱʠʡ ʠ ʠʩʭʦʜʷʱʠʡ ʚʦʟʜʫʭ ʠʤʝʝʪ ʪʝʤʧʝʨʘʪʫʨʫ ʨʘʚʥʫʶ ʩʨʝʜʥʝʘʨʠʬʤʝʪʠʯʝʩʢʦʤʫ ʤʝʞʜʫ 

ʫʣʠʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʠ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʥʫʪʨʠ ʜʦʤʘ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʟʜʘʥʠʝ, ʧʦʟʚʦʣʷʶʱʝʝ ʢʘʨʜʠʥʘʣʴʥʦ ʫʤʝʥʴʰʠʪʴ ʨʘʩʭʦʜʳ ʥʘ ʦʙʦʛʨʝʚ, ʧʦʯʪʠ ʥʝ 

ʪʨʝʙʫʶʱʝʝ ʦʪʦʧʣʝʥʠʷ ʚ ʧʨʠʚʳʯʥʦʤ ʩʤʳʩʣʝ ʩʣʦʚʘ ʠ ʧʨʠ ʵʪʦʤ ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʚʳʩʦʢʠʡ ʢʦʤʬʦʨʪ ʝʛʦ 

ʦʙʠʪʘʪʝʣʝʡ, ʥʝ ʤʦʞʝʪ ʥʝ ʧʨʠʚʣʝʢʘʪʴ ʚʥʠʤʘʥʠʝ. ʆʜʥʘʢʦ, ʭʦʪʝʣʦʩʴ ʙʳ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʚ ʈʦʩʩʠʠ ʣʶʜʠ ʥʘʯʘʣʠ ʩʪʨʦʠʪʴ çʧʘʩʩʠʚʥʳʝ ʜʦʤʘè, ʩʦ ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʘ ʥʝʦʙʭʦʜʠʤʳ ʤʝʨʳ 

ʧʦʜʜʝʨʞʢʠ ʚ ʦʙʣʘʩʪʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʪʘʢʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʅʘʧʨʠʤʝʨ, ʧʨʘʚʠʪʝʣʴʩʪʚʦ ɻʝʨʤʘʥʠʠ ʥʝ ʩʢʫʧʠʪʩʷ ʥʘ ʩʫʙʩʠʜʠʠ, ʢʦʪʦʨʳʝ ʧʦʢʨʳʚʘʶʪ ʟʘʪʨʘʪʳ ʥʘ 

ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʟʜʘʥʠʡ ʠ ʫʚʝʣʠʯʝʥʠʝ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʠ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ [1, ʩ.12]. ɺ ʐʚʝʮʠʠ ʪʝ, ʢʪʦ 

ʚʢʣʘʜʳʚʘʶʪ ʩʨʝʜʩʪʚʘ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʟʜʘʥʠʡ ʩ ʫʯʝʪʦʤ ʥʦʨʤʘʪʠʚʦʚ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ, ʧʦʣʫʯʘʶʪ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʩʫʙʩʠʜʠʶ, ʨʘʟʤʝʨʦʤ ʦʪ 50 ʪʳʩ. ʝʚʨʦ ʠ ʚʳʰʝ[2]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʥʘʫʯʥʦ ʧʨʦʨʘʙʦʪʘʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʟʜʘʥʠʡ 

ʠ ʨʘʩʯʝʪʫ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʙʘʣʘʥʩʦʚ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʫʜʦʙʥʳʤ ʠʥʩʪʨʫʤʝʥʪʘʨʠʝʤ ʧʨʦʝʢʪʠʨʦʚʱʠʢʘ ʜʝʣʘʶʪ 

ʩʪʘʥʜʘʨʪ ʧʘʩʩʠʚʥʦʛʦ ʜʦʤʘ ʥʘʠʙʦʣʝʝ ʘʚʪʦʨʠʪʝʪʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʟʜʘʥʠʡ 

ʚʳʩʦʯʘʡʰʝʡ ʩʪʝʧʝʥʠ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ. 
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ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʂʆʅʎɽʇʊʋɸʃʔʅʓʍ ɻʈɸʌʆɺ ɼʃʗ ʇʆʀʉʂɸ ʇʆ ɼʃʀʅʅʓʄ ɿɸʇʈʆʉɸʄ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʧʦʣʥʦʪʝʢʩʪʦʚʦʛʦ ʧʦʠʩʢʘ, ʚ ʢʦʪʦʨʦʡ 

ʧʦʠʩʢʦʚʳʤ ʟʘʧʨʦʩʦʤ ʷʚʣʷʝʪʩʷ ʪʝʢʩʪ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʧʨʝʜʣʦʞʝʥʠʡ. ʊʘʢʘʷ ʟʘʜʘʯʘ ʘʢʪʫʘʣʴʥʘ ʜʣʷ 

ʩʝʨʚʠʩʦʚ, ʧʦʩʚʷʱʝʥʥʳʭ ʦʪʚʝʪʘʤ ʥʘ ʚʦʧʨʦʩʳ (ʧʦʨʪʘʣʳ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ, ʬʦʨʫʤʳ ʠ ʪ.ʧ.). ɼʣʷ ʨʝʰʝʥʠʷ 

ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʘʣʛʦʨʠʪʤ, ʧʦʟʚʦʣʷʶʱʠʡ ʩʚʝʩʪʠ ʧʦʠʩʢ ʧʦ ʪʝʢʩʪʫ ʢ ʧʦʠʩʢʫ ʧʦ ʩʣʦʚʦʩʦʯʝʪʘʥʠʷʤ. 

ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ, 

ʩʯʠʪʘʶ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʧʨʝʜʣʦʞʝʥʠʡ ʚ ʩʣʦʚʘ ʠ ʩʣʦʚʦʩʦʯʝʪʘʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʠʩʢ, ʦʙʨʘʙʦʪʢʘ ʩʣʦʚʦʩʦʯʝʪʘʥʠʡ, ʢʦʥʮʝʧʪʫʘʣʴʥʳʝ ʛʨʘʬʳ. 

 

ʅʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʨʝʚʦʣʶʮʠʷ, ʰʠʨʦʢʦ ʨʘʟʚʝʨʥʫʚʰʘʷʩʷ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ XX ʚʝʢʘ, ʧʦʨʦʜʠʣʘ ʥʝ 

ʪʦʣʴʢʦ ʧʨʦʙʣʝʤʳ ʠ ʧʨʦʪʠʚʦʨʝʯʠʷ, ʥʦ ʠ ʥʘʜʝʞʜʳ ʥʘ ʪʦ, ʯʪʦ ʩ ʧʦʤʦʱʴʶ ʥʦʚʳʭ ʥʘʫʯʥʳʭ ʜʠʩʮʠʧʣʠʥ ʠ ʥʦʚʦʡ 

ʪʝʭʥʠʢʠ ʙʫʜʫʪ, ʥʘʢʦʥʝʮ, ʨʘʟʨʝʰʝʥʳ ʧʨʦʪʠʚʦʨʝʯʠʷ ʯʝʣʦʚʝʯʝʩʢʦʡ ʞʠʟʥʠ. ʀʥʬʦʨʤʘʪʠʟʘʮʠʷ ʦʙʱʝʩʪʚʘ ï 

ʧʦʚʩʝʤʝʩʪʥʦʝ ʚʥʝʜʨʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʤʝʨ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʣʥʦʛʦ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʩʪʦʚʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʟʘʚʠʩʠʪ ʦʪ ʩʪʝʧʝʥʠ ʦʩʚʦʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʥʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ. ʕʣʝʢʪʨʦʥʥʳʝ ʨʝʩʫʨʩʳ, ʧʦ ʤʝʨʝ ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ ʥʘʢʘʧʣʠʚʘʶʪ ʚʩʝ ʙʦʣʴʰʝ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʠʩʢ ʧʦ 

ʢʦʪʦʨʦʡ ʩʧʦʩʦʙʝʥ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʧʦʤʦʯʴ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʪʘʢʠʭ ʩʠʩʪʝʤ ʧʦʣʫʯʠʪʴ ʦʪʚʝʪ ʥʝʤʝʜʣʝʥʥʦ, ʥʝ 

ʦʞʠʜʘʷ ʦʪʚʝʪʘ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʘ ʩ ʜʨʫʛʦʡ ï ʩʥʠʟʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʜʫʙʣʠʨʫʶʱʠʭ ʚʦʧʨʦʩʦʚ ʠ ʥʘʛʨʫʟʢʫ ʣʶʜʝʡ, 

ʦʪʚʝʯʘʶʱʠʭ ʥʘ ʚʦʧʨʦʩʳ. 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ. ʉʪʨʫʢʪʫʨʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʜʦʩʪʘʪʦʯʥʦ ʪʠʧʠʯʥʘ ʜʣʷ 

ʣʶʙʦʡ ʢʦʤʧʘʥʠʠ: ʠʤʝʝʪʩʷ ʙʘʟʘ ʜʘʥʥʳʭ ʦʧʫʙʣʠʢʦʚʘʥʥʦʡ ʚ ʀʥʪʝʨʥʝʪʝ ʩʧʨʘʚʦʯʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʦ 

ʧʨʦʜʫʢʪʘʤ, ʘ ʪʘʢʞʝ ʙʘʟʘ ʜʘʥʥʳʭ ʪʝʭʧʦʜʜʝʨʞʢʠ, ʚ ʢʦʪʦʨʫʶ ʩʦʙʠʨʘʶʪʩʷ ʚʦʧʨʦʩʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʧʦʩʪʫʧʘʶʱʠʝ 

ʩ ʬʦʨʫʤʦʚ ʠ ʧʦ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ. ɺ ʪʦʡ ʞʝ ʙʘʟʝ ʜʘʥʥʳʭ ʭʨʘʥʷʪʩʷ ʦʪʚʝʪʳ ʥʘ ʵʪʠ ʚʦʧʨʦʩʳ. 

ɸʣʛʦʨʠʪʤʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʠʩʢʦʚʦʡ ʩʠʩʪʝʤʳ. ɸʣʛʦʨʠʪʤ, ʧʨʝʜʣʘʛʘʝʤʳʡ ʜʣʷ ʨʝʰʝʥʠʷ 

ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ, ʤʦʞʥʦ ʨʘʟʙʠʪʴ ʥʘ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ. 

1. ʆʙʨʘʙʦʪʢʘ ʟʘʧʨʦʩʘ (ʨʘʟʙʠʝʥʠʝ ʥʘ ʩʣʦʚʘ, ʚʳʜʝʣʝʥʠʝ ʩʣʦʚʦʩʦʯʝʪʘʥʠʡ). 

2. ʇʦʠʩʢ (ʚʳʯʠʩʣʝʥʠʝ ʨʝʣʝʚʘʥʪʥʦʩʪʠ ʧʦ ʩʣʦʚʦʩʦʯʝʪʘʥʠʷʤ). 

3. ʆʙʫʯʝʥʠʝ (ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʚʝʩʘ ʥʘʡʜʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ). ʇʦʩʣʝʜʥʷʷ ʦʧʝʨʘʮʠʷ ʥʝ ʷʚʣʷʝʪʩʷ 

ʦʙʷʟʘʪʝʣʴʥʦʡ, ʥʦ ʧʦʟʚʦʣʷʝʪ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʧʦʠʩʢʘ, ʦ ʯʝʤ ʙʫʜʝʪ ʨʘʩʩʢʘʟʘʥʦ ʥʠʞʝ. ʇʨʠʚʝʜʝʤ ʧʦʜʨʦʙʥʦʝ 

ʦʧʠʩʘʥʠʝ ʘʣʛʦʨʠʪʤʘ, ʨʝʰʘʶʱʝʛʦ ʢʘʞʜʫʶ ʠʟ ʧʦʜʟʘʜʘʯ. 

ʆʙʨʘʙʦʪʢʘ ʟʘʧʨʦʩʦʚ. ʅʘ ʵʪʘʧʝ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʦʚ ʧʨʦʠʟʚʦʜʷʪʩʷ ʨʘʟʙʦʨ ʪʝʢʩʪʘ ʥʘ ʩʣʦʚʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ, 

ʬʠʣʴʪʨʘʮʠʷ ʰʫʤʦʚʳʭ ʩʣʦʚ, ʨʘʩʢʨʳʪʠʝ ʬʦʨʤ ʩʣʦʚ ʠ ʚʳʷʚʣʝʥʠʝ ʩʣʦʚʦʩʦʯʝʪʘʥʠʡ. ʇʦʩʣʝʜʥʝʝ ʨʘʩʩʤʦʪʨʠʤ 

ʧʦʜʨʦʙʥʝʝ. ɺʳʷʚʣʝʥʠʝ ʩʣʦʚʦʩʦʯʝʪʘʥʠʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʫʪʝʤ ʦʙʨʘʙʦʪʢʠ ʟʥʘʢʦʚ ʧʨʝʧʠʥʘʥʠʷ ʚ ʠʥʜʝʢʩʠʨʫʝʤʳʭ 

ʜʦʢʫʤʝʥʪʘʭ, ʘ ʪʘʢʞʝ ʧʫʪʝʤ ʧʦʩʪʨʦʝʥʠʷ ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʛʨʘʬʦʚ [1], ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʝʜʣʦʞʝʥʠʷʤ 

ʟʘʧʨʦʩʦʚ. ʂʦʥʮʝʧʪʫʘʣʴʥʳʡ ʛʨʘʬ ʢʘʢ ʩʝʤʘʥʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʪʝʢʩʪʘ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʥʘʡʪʠ ʚ ʥʝʤ 

ʩʣʦʚʦʩʦʯʝʪʘʥʠʷ ʚ ʚʠʜʝ ʧʘʨ ʢʦʥʮʝʧʪʦʚ, ʩʚʷʟʘʥʥʳʭ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʦʪʥʦʰʝʥʠʷʤʠ, ʥʘʧʨʠʤʝʨ, ʦʪʥʦʰʝʥʠʝʤ 
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çʘʪʨʠʙʫʪè. ɺ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʩʪʨʦʝʥʠʷ 

ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʛʨʘʬʦʚ ʜʣʷ ʪʝʢʩʪʦʚ [2]. 

ʇʨʠʤʝʥʝʥʠʝ ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʛʨʘʬʦʚ. ɼʣʷ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʢʦʥʮʝʧʪʫʘʣʴʥʳʝ ʛʨʘʬʳ, ʫʯʠʪʳʚʘʶʱʠʝ ʠʥʬʦʨʤʘʮʠʶ ʦ ʬʦʨʤʘʭ ʩʣʦʚ, ʯʘʩʪʷʭ ʨʝʯʠ ʠ ʪ.ʜ. ʅʝʟʥʘʯʘʱʠʝ 

ʧʨʝʜʣʦʞʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʧʨʠʚʝʪʩʪʚʠʷ, ʧʦʜʧʠʩʠ, ʠ ʪ.ʧ.) ʯʘʩʪʦ ʥʝ ʷʚʣʷʶʪʩʷ ʛʨʘʤʤʘʪʠʯʝʩʢʠ ʢʦʨʨʝʢʪʥʳʤʠ, ʠ ʠʭ 

ʤʦʞʥʦ ʦʪʬʠʣʴʪʨʦʚʘʪʴ ʧʨʦʩʪʳʤ ʩʧʦʩʦʙʦʤ, ʧʦʩʪʨʦʠʚ ʜʣʷ ʥʠʭ ʢʦʥʮʝʧʪʫʘʣʴʥʳʝ ʛʨʘʬʳ. ʊʘʢʠʝ ʛʨʘʬʳ ʦʢʘʞʫʪʩʷ 

ʥʝʢʦʨʨʝʢʪʥʳʤʠ, ʪ. ʝ. ʚ ʥʠʭ ʦʢʘʞʫʪʩʷ ʢʦʥʮʝʧʪʳ, ʥʝ ʩʚʷʟʘʥʥʳʝ ʥʠʢʘʢʠʤʠ ʦʪʥʦʰʝʥʠʷʤʠ. ʆʙʥʘʨʫʞʝʥʠʝ ʪʘʢʠʭ 

ʢʦʥʮʝʧʪʦʚ ʚʳʧʦʣʥʷʝʪʩʷ ʪʘʢʞʝ ʧʨʠ ʧʦʤʦʱʠ ʩʠʩʪʝʤʳ ʧʦʩʪʨʦʝʥʠʷ ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʛʨʘʬʦʚ [2]. ʈʘʩʩʤʦʪʨʠʤ 

ʧʨʠʤʝʨ ʟʘʧʨʦʩʘ ʚ ʪʝʭʧʦʜʜʝʨʞʢʫ ʢʦʤʧʘʥʠʠ: 

ɼʦʙʨʳʡ ʜʝʥʴ! ʋ ʤʝʥʷ ʝʩʪʴ ʩʢʨʠʧʪ ʪʝʩʪʘ ʩ ʢʫʯʝʡ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ, ʥʦ ʢʦʛʜʘ ʦʥ ʜʦʩʪʠʛʘʝʪ 

ʢʦʥʪʨʦʣʴʥʫʶ ʪʦʯʢʫ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʚʝʨʝʥ, ʚʳʧʦʣʥʝʥʠʝ ʩʢʨʠʧʪʘ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ, ʣʶʙʳʝ ʪʝʩʪʳ 

ʧʦʩʣʝ ʥʝʫʜʘʯʥʦʡ ʢʦʥʪʨʦʣʴʥʦʡ ʪʦʯʢʠ ʥʝ ʚʳʧʦʣʥʷʶʪʩʷ. ɿʘʨʘʥʝʝ ʩʧʘʩʠʙʦ. 

ɾʠʨʥʳʤ ʚʳʜʝʣʝʥʳ ʩʣʦʚʦʩʦʯʝʪʘʥʠʷ, ʠʤʝʶʱʠʝ ʪʝʭʥʠʯʝʩʢʠʡ ʩʤʳʩʣ ʠ ʚʳʷʚʣʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʙʦʨʘ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʧʨʝʜʣʦʞʝʥʠʷ ɼʦʙʨʳʡ ʜʝʥʴ ʠ ɿʘʨʘʥʝʝ ʩʧʘʩʠʙʦ ʙʳʣʠ ʦʪʬʠʣʴʪʨʦʚʘʥʳ ʥʘ ʵʪʘʧʝ ʧʦʩʪʨʦʝʥʠʷ 

ʢʦʥʮʝʧʪʫʘʣʴʥʦʛʦ ʛʨʘʬʘ, ʧʦʩʢʦʣʴʢʫ ʤʝʞʜʫ ʩʣʦʚʘʤʠ ʥʝ ʦʙʥʘʨʫʞʠʣʘʩʴ ʩʝʤʘʥʪʠʯʝʩʢʘʷ ʩʚʷʟʴ. ʂʦʥʮʝʧʪʫʘʣʴʥʳʡ 

ʛʨʘʬ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ç ʫ ʤʝʥʷ ʝʩʪʴè, çʩʢʨʠʧʪ ʪʝʩʪʘè ʠ çʢʫʯʝʡ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢè, 

ʭʦʪʷ ʚ ʠʩʭʦʜʥʦʤ ʪʝʢʩʪʝ ʵʪʠ ʩʣʦʚʦʩʦʯʝʪʘʥʠʷ ʨʘʟʜʝʣʝʥʳ ʧʨʝʜʣʦʛʘʤ. ʇʦʜʩʯʝʪ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʨʷʜʦʤ ʩʣʦʚ, ʢʘʢ, 

ʥʘʧʨʠʤʝʨ, ʧʨʠ ʣʘʪʝʥʪʥʦ-ʩʝʤʘʥʪʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ [3] ʠʣʠ ʚ ʘʣʛʦʨʠʪʤʝ TextRank[4], ʥʝ ʧʦʟʚʦʣʠʣ ʙʳ ʚʳʷʚʠʪʴ ʵʪʫ 

ʩʚʷʟʴ. ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʢʦʥʮʝʧʪʫʘʣʴʥʦʛʦ ʛʨʘʬʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʚʘ ʚʥʝʰʥʠʭ ʨʝʩʫʨʩʘ: ʩʣʦʚʘʨʴ, ʭʨʘʥʷʱʠʡ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʯʘʩʪʷʭ ʨʝʯʠ, ʬʦʨʤʘʭ ʩʣʦʚ ʠ ʪ.ʧ. ʠ ʥʘʙʦʨ ʰʘʙʣʦʥʦʚ, ʦʧʠʩʳʚʘʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʩʝʤʘʥʪʠʯʝʩʢʠʝ 

ʨʦʣʠ, ʪ.ʝ. ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʩʣʦʚʘʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʦʤ ʨʘʟʙʦʨʘ ʟʘʧʨʦʩʘ ʷʚʣʷʝʪʩʷ ʨʷʜ 

ʩʣʦʚʦʩʦʯʝʪʘʥʠʡ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʩʝʤʘʥʪʠʯʝʩʢʠ ʩʚʷʟʘʥʥʳʭ (ʘ ʥʝ ʧʨʦʩʪʦ ʠʜʫʱʠʭ ʧʦʜʨʷʜ) ʩʣʦʚ. ɽʩʣʠ ʢʘʢʦʝ-ʪʦ 

ʩʣʦʚʦʩʦʯʝʪʘʥʠʝ ʧʦʚʪʦʨʷʝʪʩʷ ʚ ʪʝʢʩʪʝ ʥʝʩʢʦʣʴʢʦ ʨʘʟ, ʝʤʫ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʙʦʣʴʰʠʡ ʚʝʩ. ɼʘʣʝʝ ʵʪʠ 

ʩʣʦʚʦʩʦʯʝʪʘʥʠʷ ʦʙʲʝʜʠʥʷʶʪʩʷ ʦʧʝʨʘʪʦʨʦʤ ʀʃʀ (ʧʦʩʢʦʣʴʢʫ ʪʝʢʩʪ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʥʝʩʢʦʣʴʢʦ ʥʝ ʩʚʷʟʘʥʥʳʭ 

ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʚʦʧʨʦʩʦʚ) ʠ ʧʦʜʘʶʪʩʷ ʥʘ ʚʭʦʜ ʧʦʠʩʢʦʚʦʡ ʩʠʩʪʝʤʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʟʘʜʘʯʘ ʧʦʠʩʢʘ ʧʦ ʪʝʢʩʪʫ 

ʩʚʦʜʠʪʩʷ ʢ ʧʦʠʩʢʫ ʧʦ ʥʘʙʦʨʫ ʩʣʦʚʦʩʦʯʝʪʘʥʠʡ, ʘ ʵʪʘ ʟʘʜʘʯʘ ʨʝʰʘʝʪʩʷ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩ ʧʦʤʦʱʴʶ 

ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʘʣʛʦʨʠʪʤʘ. ʇʦʠʩʢ ʧʦ ʩʣʦʚʘʤ ʠ ʩʣʦʚʦʩʦʯʝʪʘʥʠʷʤ. ʊʝʧʝʨʴ ʨʘʩʩʤʦʪʨʠʤ ʩʘʤ ʘʣʛʦʨʠʪʤ ʧʦʠʩʢʘ, 

ʠʩʧʦʣʴʟʫʶʱʠʡʩʷ ʢʘʢ ʜʣʷ ʧʦʠʩʢʘ ʧʦ ʢʦʨʦʪʢʠʤ ʟʘʧʨʦʩʘʤ, ʪʘʢ ʠ ʜʣʷ ʧʦʠʩʢʘ ʧʦ ʪʝʢʩʪʘʤ. 

ʅʘ ʠʪʦʛʦʚʫʶ ʨʝʣʝʚʘʥʪʥʦʩʪʴ ʜʦʢʫʤʝʥʪʘ ʟʘʧʨʦʩʫ ʚʣʠʷʶʪ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ: 

1) ʦʧʝʨʘʪʦʨʳ ʧʦʠʩʢʘ (ʀ, ʅɽ ʀ, ʀʃʀ, ʠ ʪ.ʧ.); 

2) ʚʝʩ ʢʣʶʯʝʚʳʭ ʩʣʦʚ; 

3) ʧʦʟʠʮʠʠ ʩʣʦʚ ʚ ʜʦʢʫʤʝʥʪʝ ʠ ʟʥʘʢʠ ʧʨʝʧʠʥʘʥʠʷ; 

4) ʨʝʟʫʣʴʪʘʪʳ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʙʦʨʘ ʟʘʧʨʦʩʘ. 

ʉʥʘʯʘʣʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʙʫʣʝʚʩʢʠʡ ʧʦʠʩʢ, ʪ.ʝ. ʦʪʙʦʨ ʜʦʢʫʤʝʥʪʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʤʝʶʱʠʤʩʷ ʚ ʟʘʧʨʦʩʝ 

ʦʧʝʨʘʪʦʨʘʤ ʧʦʠʩʢʘ (ʝʩʣʠ ʦʧʝʨʘʪʦʨʳ ʥʝ ʟʘʜʘʥʳ ʷʚʥʦ, ʚʩʝ ʩʣʦʚʘ ʩʯʠʪʘʶʪʩʷ ʦʙʲʝʜʠʥʝʥʥʳʤʠ ʦʧʝʨʘʪʦʨʦʤ ʀ). 

ʇʦʩʣʝ ʵʪʦʛʦ ʚʳʯʠʩʣʷʝʪʩʷ ʨʝʣʝʚʘʥʪʥʦʩʪʴ ʧʦ ʩʣʦʚʦʩʦʯʝʪʘʥʠʷʤ. ʇʦʩʢʦʣʴʢʫ ʧʨʦʠʥʜʝʢʩʠʨʦʚʘʥʥʳʝ ʜʦʢʫʤʝʥʪʳ 

ʩʯʠʪʘʶʪʩʷ ʩʦʩʪʦʷʱʠʤʠ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʧʦʣʝʡ (ʟʘʛʦʣʦʚʦʢ ʠ ʪʝʢʩʪ, ʟʘʛʦʣʦʚʦʢ ʠʤʝʝʪ ʙʦʣʴʰʠʡ ʚʝʩ), ʨʝʣʝʚʘʥʪʥʦʩʪʴ 

ʚʳʯʠʩʣʷʝʪʩʷ ʦʪʜʝʣʴʥʦ ʧʦ ʢʘʞʜʦʤʫ ʧʦʣʶ. ʇʦʩʣʝ ʵʪʦʛʦ ʩ ʫʯʝʪʦʤ ʚʝʩʘ ʧʦʣʷ ʩʯʠʪʘʝʪʩʷ ʠʪʦʛʦʚʘʷ ʨʝʣʝʚʘʥʪʥʦʩʪʴ. 

ʇʨʠ ʚʳʯʠʩʣʝʥʠʠ ʨʝʣʝʚʘʥʪʥʦʩʪʠ ʧʦ ʩʣʦʚʦʩʦʯʝʪʘʥʠʷʤ ʫʯʠʪʳʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʨʝʜʧʦʣʦʞʝʥʠʷ: 

1) ʩʣʦʚʦʩʦʯʝʪʘʥʠʷ, ʧʦʚʪʦʨʷʶʱʠʝʩʷ ʚ ʪʝʢʩʪʝ ʟʘʧʨʦʩʘ ʥʝʩʢʦʣʴʢʦ ʨʘʟ, 

ʠʤʝʶʪ ʙʦʣʴʰʠʡ ʚʝʩ (ʟʘʚʠʩʷʱʠʡ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʧʦʚʪʦʨʝʥʠʡ); 

2) ʯʝʤ ʙʦʣʴʰʝ ʩʣʦʚ ʚ ʩʣʦʚʦʩʦʯʝʪʘʥʠʠ, ʪʝʤ ʙʦʣʝʝ ʫʟʢʠʡ ʩʤʳʩʣ ʦʥʦ 

ʚʳʨʘʞʘʝʪ, ʘ ʟʥʘʯʠʪ, ʪʝʤ ʙʦʣʴʰʝ ʩʤʳʩʣʦʚʘʷ ʙʣʠʟʦʩʪʴ ʤʝʞʜʫ ʜʦʢʫʤʝʥʪʘʤʠ, 

ʩʦʜʝʨʞʘʱʠʤʠ ʵʪʦ ʩʣʦʚʦʩʦʯʝʪʘʥʠʝ; 

3) ʯʝʤ ʜʘʣʴʰʝ ʩʣʦʚʘ ʨʘʩʧʦʣʦʞʝʥʳ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʪʝʤ ʤʝʥʴʰʝ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʦʥʠ ʩʚʷʟʘʥʳ; 

ʇʨʘʚʠʣʦ ʧʦʜʩʯʝʪʘ ʢʦʣʠʯʝʩʪʚʘ ʠʩʢʦʤʳʭ ʩʣʦʚʦʩʦʯʝʪʘʥʠʡ ʚ ʜʦʢʫʤʝʥʪʝ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʪʦʤ, ʯʪʦ ʩʣʦʚʘ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʜʘʣʝʢʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʠ/ʠʣʠ ʚ ʨʘʟʥʳʭ ʧʨʝʜʣʦʞʝʥʠʷʭ ʩʢʦʨʝʝ ʚʩʝʛʦ ʥʝ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢʦʥʪʝʢʩʪʥʦʝ ʦʢʥʦ ʜʦʣʞʥʦ ʫʯʠʪʳʚʘʪʴ ʦʙʘ ʬʘʢʪʦʨʘ, ʯʪʦ ʣʝʛʢʦ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʧʦʟʠʮʠʠ ʩʣʦʚ ʧʨʠ ʦʙʨʘʙʦʪʢʝ 

ʟʥʘʢʦʚ ʧʨʝʧʠʥʘʥʠʷ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʠʩʢʦʤʦʝ ʩʣʦʚʦʩʦʯʝʪʘʥʠʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʜʦʢʫʤʝʥʪʝ, ʝʩʣʠ ʨʘʩʩʪʦʷʥʠʝ 

ʤʝʞʜʫ ʢʘʞʜʦʡ ʧʘʨʦʡ ʩʦʩʪʘʚʣʷʶʱʠʭ ʝʛʦ ʩʣʦʚ ʤʝʥʴʰʝ ʥʝʢʦʡ ʚʝʣʠʯʠʥʳ, ʨʘʚʥʦʡ ʠʩʢʫʩʩʪʚʝʥʥʦʤʫ ʧʨʠʨʘʱʝʥʠʶ 
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ʧʦʟʠʮʠʠ ʧʦʩʣʝ ʢʦʥʮʘ ʧʨʝʜʣʦʞʝʥʠʷ. ɼʘʥʥʦʝ ʫʩʣʦʚʠʝ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʛʠʙʢʠʤ, ʯʝʤ ʪʦ, ʯʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʥʝʜʘʚʥʦ ʧʦʷʚʠʚʰʝʤʩʷ ʘʣʛʦʨʠʪʤʝ PATeR [5], ʚ ʢʦʪʦʨʦʤ ʫʯʠʪʳʚʘʝʪʩʷ ʪʦʣʴʢʦ ʨʘʟʙʠʝʥʠʝ ʪʝʢʩʪʘ ʥʘ ʧʨʝʜʣʦʞʝʥʠʷ, 

ʥʦ ʥʝ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʜʚʘ ʩʣʦʚʘ ʥʘʭʦʜʷʪʩʷ ʥʘ ʨʘʟʥʳʭ ʢʦʥʮʘʭ ʜʣʠʥʥʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ. 

ʊʘʢʞʝ ʧʨʝʜʣʘʛʘʝʤʳʡ ʘʣʛʦʨʠʪʤ ʫʯʠʪʳʚʘʝʪ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʬʘʢʪʦʨʦʚ (ʥʘʧʨʠʤʝʨ, ʢʦʣʠʯʝʩʪʚʦ ʩʣʦʚ ʚ 

ʩʣʦʚʦʩʦʯʝʪʘʥʠʠ). 

ʆʪʤʝʪʠʤ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʨʝʣʝʚʘʥʪʥʦʩʪʠ ʧʦ ʢʣʶʯʝʚʳʤ ʩʣʦʚʘʤ ʥʝ ʙʫʜʝʪ ʧʨʝʚʳʰʘʪʴ 1, ʘ, 

ʟʥʘʯʠʪ, ʜʦʢʫʤʝʥʪʳ, ʠʤʝʶʱʠʝ ʥʝʥʫʣʝʚʫʶ ʨʝʣʝʚʘʥʪʥʦʩʪʴ ʧʦ ʩʣʦʚʦʩʦʯʝʪʘʥʠʷʤ (ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 

ʢʦʪʦʨʦʡ ʥʝ ʦʛʨʘʥʠʯʝʥʦ ʠ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʥʘʤʥʦʛʦ ʙʦʣʴʰʠʭ ʚʝʣʠʯʠʥ) ʙʫʜʫʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʪʦʷʪʴ ʚ ʨʝʡʪʠʥʛʝ 

ʚʳʰʝ. 

ʌʦʨʤʫʣʘ ʠʪʦʛʦʚʦʡ ʨʝʣʝʚʘʥʪʥʦʩʪʠ ʫʯʠʪʳʚʘʝʪ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ. 

1. ʈʝʣʝʚʘʥʪʥʦʩʪʴ ʧʦ ʩʣʦʚʦʩʦʯʝʪʘʥʠʷʤ ʜʦʣʞʥʘ ʠʤʝʪʴ ʙʦʣʴʰʠʡ ʚʝʩ, ʯʝʤ ʨʝʣʝʚʘʥʪʥʦʩʪʴ ʧʦ ʦʪʜʝʣʴʥʳʤ 

ʩʣʦʚʘʤ, ʥʦ ʝʝ ʦʪʩʫʪʩʪʚʠʝ ʥʝ ʜʦʣʞʥʦ ʧʨʠʚʦʜʠʪʴ ʢ ʥʫʣʝʚʦʤʫ ʠʪʦʛʦʚʦʤʫ ʟʥʘʯʝʥʠʶ. 

2. ʈʝʣʝʚʘʥʪʥʦʩʪʴ ʧʦ ʩʣʦʚʘʤ ʠ ʩʣʦʚʦʩʦʯʝʪʘʥʠʷʤ ʚʳʯʠʩʣʷʝʪʩʷ ʜʣʷ ʢʘʞʜʦʛʦ ʧʨʦʠʥʜʝʢʩʠʨʦʚʘʥʥʦʛʦ ʧʦʣʷ 

ʦʪʜʝʣʴʥʦ, ʧʦʩʣʝ ʯʝʛʦ ʫʤʥʦʞʘʝʪʩʷ ʥʘ ʚʝʩ ʧʦʣʷ. 

3. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʜʝʣʘʪʴ ʬʦʨʤʫʣʫ ʠʪʦʛʦʚʦʡ ʨʝʣʝʚʘʥʪʥʦʩʪʠ ʙʦʣʝʝ ʫʥʠʚʝʨʩʘʣʴʥʦʡ, ʣʦʛʠʯʥʦ ʥʝ ʩʚʷʟʳʚʘʪʴ 

ʝʝ ʩ ʢʦʥʢʨʝʪʥʳʤʠ ʘʣʛʦʨʠʪʤʘʤʠ, ʠʩʧʦʣʴʟʫʶʱʠʤʠʩʷ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʢʘʞʜʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʨʝʣʝʚʘʥʪʥʦʩʪʠ. 

ɺʳʚʦʜ: ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʧʦʠʩʢʘ ʧʦ ʜʣʠʥʥʦʤʫ ʟʘʧʨʦʩʫ, ʩʦʩʪʦʷʱʝʤʫ ʠʟ ʥʝʩʢʦʣʴʢʠʭ 

ʧʨʝʜʣʦʞʝʥʠʡ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʘʣʛʦʨʠʪʤ, ʚʳʜʝʣʷʶʱʠʡ ʠʟ ʪʝʢʩʪʘ ʟʘʧʨʦʩʘ ʩʚʷʟʘʥʥʳʝ ʩʣʦʚʦʩʦʯʝʪʘʥʠʷ ʧʫʪʝʤ 

ʧʦʩʪʨʦʝʥʠʷ ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʛʨʘʬʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʜʘʯʘ ʧʦʠʩʢʘ ʧʦ ʪʝʢʩʪʫ ʩʚʦʜʠʪʩʷ ʢ ʟʘʜʘʯʝ ʧʦʠʩʢʘ ʧʦ 

ʩʣʦʚʦʩʦʯʝʪʘʥʠʷʤ. ɼʣʷ ʧʦʠʩʢʘ ʧʦ ʩʣʦʚʦʩʦʯʝʪʘʥʠʷʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʘʣʛʦʨʠʪʤ, ʫʯʠʪʳʚʘʶʱʠʡ ʙʦʣʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʬʘʢʪʦʨʦʚ, ʯʝʤ ʩʫʱʝʩʪʚʫʶʱʠʝ ʘʥʘʣʦʛʠʯʥʳʝ ʘʣʛʦʨʠʪʤʳ. 
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ʚʠʙʨʘʮʠʦʥʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʜʦʟʠʨʫʝʤʳʡ ʤʘʪʝʨʠʘʣ. 

 ɺʠʙʨʘʮʠʦʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʧʨʠʚʦʜʠʪ ʩʳʧʫʯʠʡ ʢʦʨʤʦʚʦʡ ʤʘʪʝʨʠʘʣ ʚ ʩʦʩʪʦʷʥʠʝ çʧʩʝʚʜʦʦʞʠʞʝʥʠʷè, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʩʠʣ ʪʨʝʥʠʷ ʧʦʣʫʯʠʪ ʨʘʚʥʦʤʝʨʥʦʝ ʠʩʪʝʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʣʝʛʢʦ ʧʦʜʜʘʝʪʩʷ 

ʫʧʨʘʚʣʝʥʠʶ, ʟʘʚʠʩʷʱʝʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʦʪ ʧʘʨʘʤʝʪʨʦʚ ʚʠʙʨʘʮʠʡ. ʇʨʠ ʵʪʦʤ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʩʳʧʫʯʝʛʦ ʢʦʨʤʘ 

ʚ ʩʨʝʜʥʝʤ ʦʩʪʘʝʪʩʷ ʧʦʩʪʦʷʥʥʦʡ, ʘ ʵʪʦ ʷʚʣʷʝʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʤʘʣʦʡ ʧʦʛʨʝʰʥʦʩʪʠ 

ʜʦʟʠʨʦʚʘʥʠʷ. 

 ɺʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ ʚʚʦʜʘ ʠʥʛʨʝʜʠʝʥʪʦʚ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʛʥʫʪʴ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʢʦʨʤʦʚʦʡ ʩʤʝʩʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: 

ɼʦʟʠʨʦʚʘʥʠʝ, ʢʦʤʧʦʥʝʥʪʳ, ʚʠʙʨʘʮʠʷ, ʧʦʛʨʝʰʥʦʩʪʴ. 

  

 ʆʩʥʦʚʦʡ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʦʪʨʘʩʣʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʷʚʣʷʶʪʩʷ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʝ ʢʦʨʤʘ. 

ʅʘʫʯʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʠ ʧʨʘʢʪʠʢʦʡ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʦʪ ʢʘʯʝʩʪʚʘ ʢʦʤʙʠʢʦʨʤʦʚ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ 

ʧʦʚʳʰʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮʳ. ʉʢʘʨʤʣʠʚʘʥʠʝ ʟʝʨʥʦʬʫʨʘʞʘ ʚ ʚʠʜʝ 

ʜʝʨʪʠ ʤʘʣʦʵʬʬʝʢʪʠʚʥʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ. ʇʦʵʪʦʤʫ ʫʩʣʦʚʠʝʤ ʨʝʥʪʘʙʝʣʴʥʦʛʦ ʚʝʜʝʥʠʷ ʦʪʨʘʩʣʠ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʦʤʙʠʢʦʨʤʦʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʤʝʩʪʘʭ ʧʦʪʨʝʙʣʝʥʠʷ. 

 ɺ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʢʦʤʙʠʢʦʨʤʦʚ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʝʡʰʠʭ ʟʚʝʥʴʝʚ ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩ 

ʜʦʟʠʨʦʚʘʥʠʷ, ʧʦʜʯʠʥʝʥʥʳʡ ʦʩʦʙʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦ ʪʦʯʥʦʩʪʠ ʚʚʦʜʘ ʢʦʤʧʦʥʝʥʪʦʚ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʜʥʦʨʦʜʥʦʡ 

ʢʦʨʤʦʚʦʡ ʩʤʝʩʠ. ʆʪʢʣʦʥʝʥʠʷ ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʦʪʜʝʣʴʥʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ ʦʪ ʟʘʜʘʥʥʦʡ ʨʝʮʝʧʪʦʤ 

ʚʝʣʠʯʠʥʳ ʩʥʠʞʘʝʪ ʢʦʨʤʦʚʫʶ ʠ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʧʠʪʘʪʝʣʴʥʫʶ ʮʝʥʥʦʩʪʴ ʢʦʤʙʠʢʦʨʤʘ, ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ 

ʙʘʣʘʥʩʘ ʤʠʥʝʨʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʦʛʦ, ʯʪʦ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʨʦʩʪʝ ʠ ʟʜʦʨʦʚʴʝ ʞʠʚʦʪʥʳʭ. ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʪʠʧʦʚ 

ʜʦʟʘʪʦʨʦʚ ʠ ʢʦʤʙʠʢʦʨʤʦʚʳʭ ʘʛʨʝʛʘʪʦʚ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʩʳʧʫʯʠʭ ʢʦʨʤʦʚʳʭ ʩʤʝʩʝʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʜʥʠʤ 

ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʦʪʚʝʯʘʶʱʠʤ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʝ, ʷʚʣʷʝʪʩʷ ʧʦʣʝʟʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʚʠʙʨʘʮʠʡ.  

 ʄʘʰʠʥʳ ʚʠʙʨʘʮʠʦʥʥʦʛʦ ʧʨʠʥʮʠʧʘ ʜʝʡʩʪʚʠʷ ʚʳʧʦʣʥʷʶʪ ʩʘʤʳʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʦʧʝʨʘʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʜʦʟʠʨʦʚʘʥʠʝ, ʠ ʨʘʩʮʝʥʠʚʘʶʪʩʷ ʢʘʢ ʦʩʥʦʚʘ ʪʝʭʥʦʣʦʛʠʠ ʙʫʜʫʱʝʛʦ [1,2,3,4]. 

 ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ ʦʙʣʘʩʪʠ ʜʦʟʠʨʦʚʘʥʠʷ ʧʨʦʛʨʝʩʩʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʨʠʟʥʘʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʚʠʙʨʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʘʰʠʥ, ʧʦʟʚʦʣʷʶʱʠʭ ʜʦʩʪʠʯʴ ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦ ʧʦʚʳʰʝʥʠʶ 

ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʆʙʲʷʩʥʷʝʪʩʷ ʵʪʦ ʪʝʤ, ʯʪʦ ʟʘ ʩʯʝʪ ʚʠʙʨʘʮʠʦʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʩʳʧʫʯʠʡ ʢʦʨʤʦʚʦʡ 

ʤʘʪʝʨʠʘʣ ʧʨʠʭʦʜʠʪ ʚ ʩʦʩʪʦʷʥʠʝ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ çʚʠʙʨʦʦʞʠʞʝʥʠʝè, ʢʦʪʦʨʦʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝʤ 

ʩʮʝʧʣʝʥʠʷ ʤʝʞʜʫ ʯʘʩʪʠʮʘʤʠ ʢʦʨʤʘ, ʠʟʤʝʥʝʥʠʝʤ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʢʦʨʤʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʪʨʝʥʠʷ ʢʘʢ ʚʥʫʪʨʝʥʥʝʛʦ, ʪʘʢ ʠ ʚʥʝʰʥʝʛʦ. ʇʨʠ ʵʪʦʤ ʢʦʨʤʦʚʦʡ ʤʘʪʝʨʠʘʣ ʧʦʜʦʙʥʦ ʞʠʜʢʦʩʪʠ 

ʧʨʠʦʙʨʝʪʘʝʪ ʩʚʦʡʩʪʚʦ çʪʝʢʫʯʝʩʪʠè, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʥʘʙʣʶʜʘʝʪʩʷ ʚʳʨʘʚʥʠʚʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʩʣʦʷ ʢʦʨʤʘ ʠ 

ʨʘʚʥʦʤʝʨʥʳʡ ʩʭʦʜ ʩ ʛʨʫʟʦʥʝʩʫʱʝʛʦ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ, ʯʪʦ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠ ʧʦʚʳʰʘʝʪ ʢʘʯʝʩʪʚʦ 

ʜʦʟʠʨʦʚʘʥʠʷ[5]. 

 ɺʠʙʨʘʮʠʦʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʧʦʟʚʦʣʷʝʪ, ʧʦʣʫʯʠʪ ʨʘʚʥʦʤʝʨʥʦʝ ʠʩʪʝʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʣʝʛʢʦ ʧʦʜʜʘʝʪʩʷ 

ʫʧʨʘʚʣʝʥʠʶ, ʟʘʚʠʩʷʱʝʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʦʪ ʧʘʨʘʤʝʪʨʦʚ ʚʠʙʨʘʮʠʡ. ʇʨʠ ʵʪʦʤ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʩʳʧʫʯʝʛʦ ʢʦʨʤʘ 

ʚ ʩʨʝʜʥʝʤ ʦʩʪʘʝʪʩʷ ʧʦʩʪʦʷʥʥʦʡ, ʘ ʵʪʦ ʷʚʣʷʝʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʤʘʣʦʡ ʧʦʛʨʝʰʥʦʩʪʠ 

ʜʦʟʠʨʦʚʘʥʠʷ. 

 ʇʦʵʪʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʫ ʜʦʟʠʨʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʠ ʜʣʷ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʦʛʦ ʜʦʟʠʨʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʚʝʩʴʤʘ ʚʘʞʥʳʤʠ ʠ ʘʢʪʫʘʣʴʥʳʤʠ.  

 ʉ ʫʯʝʪʦʤ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ, ʚ ʆʤʩʢʦʤ ɻɸʋ ʥʘ ʢʘʬʝʜʨʝ ʘʛʨʦʠʥʞʝʥʝʨʠʠ ʚʝʜʫʪʩʷ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 
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ʂ ɺʆʇʈʆʉʋ ʆʎɽʅʂʀ ʅɸʇʈʗɾɪʅʅʆ-ɼɽʌʆʈʄʀʈʆɺɸʅʅʆɻʆ ʉʆʉʊʆʗʅʀʗ 

ɹɽʊʆʅɸ ʇʈʀ ʉʊɽʉʅɽʅʅʆʁ ʋʉɸɼʂɽ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥ ʧʦʜʭʦʜ ʢ ʚʦʧʨʦʩʫ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʙʝʪʦʥʘ ʚ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʧʨʠ ʫʩʘʜʦʯʥʳʭ ʜʝʬʦʨʤʘʮʠʷʭ. ʇʦʢʘʟʘʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʥʠʡ 

ʩʪʝʩʥʸʥʥʦʡ ʫʩʘʜʢʠ ʙʝʪʦʥʘ ʦʪ ʝʛʦ ʩʦʩʪʘʚʘ, ʫʩʣʦʚʠʡ ʥʘʙʦʨʘ ʧʨʦʯʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʚʣʠʷʶʪ ʥʘ 

ʩʠʣʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʝʬʦʨʤʠʨʦʚʘʥʠʶ ʠ ʨʘʟʨʫʰʝʥʠʶ ʙʝʪʦʥʦʚ ʚ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ɹʝʪʦʥ, ʪʨʝʱʠʥʦʦʙʨʘʟʦʚʘʥʠʝ, ʧʨʦʯʥʦʩʪʴ, ʧʦʣʟʫʯʝʩʪʴ, ʥʘʧʨʷʞʝʥʠʷ, ʫʩʘʜʢʘ. 

 

ɺʘʞʥʝʡʰʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʥʦʚʳʭ 

ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʯʪʦ ʢʘʩʘʝʪʩʷ ʙʝʪʦʥʘ, ʪʦ ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ 

ʪʦʚʘʨʥʦʛʦ ʙʝʪʦʥʘ ʪʘʢʦʛʦ ʢʘʯʝʩʪʚʘ, ʢʦʪʦʨʳʡ ʩʧʦʩʦʙʝʥ ʦʙʝʩʧʝʯʠʪʴ ʥʝ ʪʦʣʴʢʦ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʡ, ʥʦ 

ʪʘʢ ʞʝ ʫʤʝʥʴʰʠʪʴ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʠ ʛʣʘʚʥʦʝ ï ʫʤʝʥʴʰʠʪʴ ʩʦʙʩʪʚʝʥʥʳʡ ʚʝʩ ʞʝʣʝʟʦʙʝʪʦʥʘ. 

ʅʘʧʨʷʞʸʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚ ʙʝʪʦʥʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʘʟʚʠʪʠʝʤ ʪʨʝʱʠʥʦʦʙʨʘʟʦʚʘʥʠʷ [6, ʩ.26] [8, ʩ.197]. 

ʂʦʪʦʨʦʝ ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥʦ ʬʠʟʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʧʣʘʩʪʠʯʝʩʢʦʡ ʫʩʘʜʢʠ [11, ʩ.530], 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ʦʪʥʦʰʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʚʦʜʳ ʢ ʮʝʤʝʥʪʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʙʝʪʦʥʘ, ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ 

ʫʩʣʦʚʠʷʤʠ ʥʘʙʦʨʘ ʧʨʦʯʥʦʩʪʠ (ʥʘʧʨʠʤʝʨ, ʪʚʝʨʜʝʥʠʝ ʚ ʩʫʭʦʤ ʠ ʞʘʨʢʦʤ ʢʣʠʤʘʪʝ), ʘ ʪʘʢʞʝ ʪʝʤʧʝʨʘʪʫʨʥʳʤʠ 

ʧʝʨʝʧʘʜʘʤʠ ʤʝʞʜʫ ʧʦʚʝʨʭʥʦʩʪʴʶ ʙʝʪʦʥʘ ʠ ʚʥʫʪʨʝʥʥʠʤʠ ʩʣʦʷʤʠ ʚ ʢʦʥʩʪʨʫʢʮʠʠ.  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠ ʩʞʘʪʠʠ ʦʙʳʯʥʦʛʦ ʙʝʪʦʥʘ ʧʝʨʚʳʝ ʪʨʝʱʠʥʳ ʚʦʟʥʠʢʘʶʪ ʚʦʢʨʫʛ ʢʨʫʧʥʦʛʦ ʟʘʧʦʣʥʠʪʝʣʷ. 

ʇʨʠ ʥʘʛʨʫʟʢʘʭ, ʩʦʩʪʘʚʣʷʶʱʠʭ 70...90% ʧʨʝʜʝʣʴʥʦʡ, ʪʨʝʱʠʥʳ ʚ ʤʘʪʨʠʮʝ (ʨʘʩʪʚʦʨʝ) ʥʘʯʠʥʘʶʪ ʠʥʪʝʥʩʠʚʥʦ 

ʨʘʟʚʠʚʘʪʴʩʷ, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʙʲʝʤ ʙʝʪʦʥʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ɼʝʬʝʢʪʳ ʩʪʨʫʢʪʫʨʳ, ʪʘʢʠʝ ʢʘʢ ʤʠʢʨʦʪʨʝʱʠʥʳ ʚ 

ʙʝʪʦʥʝ ʦʪ ʫʩʘʜʢʠ, ʩʫʱʝʩʪʚʫʶʪ ʚ ʙʝʪʦʥʝ ʜʦ ʥʘʛʨʫʞʝʥʠʷ. ɼʝʬʦʨʤʘʮʠʠ ʫʩʘʜʢʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳ ʜʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ 

ʙʝʪʦʥʘ ʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʟʘʚʠʩʷʪ ʦʪ ʩʚʦʡʩʪʚ ʧʨʠʤʝʥʷʝʤʳʭ ʟʘʧʦʣʥʠʪʝʣʝʡ [14, ʩ.4]. 

ʈʘʩʪʷʛʠʚʘʶʱʠʝ ʩʪʨʫʢʪʫʨʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʫʨʘʚʥʦʚʝʰʝʥʥʳʝ ʩʞʠʤʘʶʱʠʤʠ ʥʘʧʨʷʞʝʥʠʷʤʠ ʦʙʨʘʟʫʶʪʩʷ 

ʚʦʢʨʫʛ ʧʦʨ ʠ ʧʫʩʪʦʪ ʧʨʠ ʦʜʥʦʦʩʥʦʤ ʩʞʘʪʠʠ ʧʦ ʧʨʦʜʦʣʴʥʳʤ ʧʣʦʱʘʜʢʘʤ. ɺʩʣʝʜʩʪʚʠʝ ʯʘʩʪʦʛʦ ʠ ʭʘʦʪʠʯʝʩʢʦʛʦ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʫʩʪʦʪ ʧʨʦʠʩʭʦʜʠʪ ʚʟʘʠʤʥʦʝ ʥʘʣʦʞʝʥʠʝ ʨʘʩʪʷʛʠʚʘʶʱʠʭ ʥʘʧʨʷʞʝʥʠʡ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʧʦʷʚʣʝʥʠʶ ʠ ʨʘʟʚʠʪʠʶ ʤʠʢʨʦʪʨʝʱʠʥ ʟʘʜʦʣʛʦ ʜʦ ʨʘʟʨʫʰʝʥʠʷ ʦʙʨʘʟʮʘ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʥʘʙʦʨʘ 

ʧʨʦʯʥʦʩʪʠ ʚ ʢʦʥʩʪʨʫʢʮʠʷʭ ʠʟ ʞʝʣʝʟʦʙʝʪʦʥʘ, ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʚʣʘʞʥʦʩʪʠ, ʢʦʣʠʯʝʩʪʚʦ ʧʦʨ ʚ ʮʝʤʝʥʪʥʦʤ ʢʘʤʥʝ 

ʩʥʠʞʘʝʪʩʷ ʥʘ 12-15%, ʠ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʤʝʥʷʝʪʩʷ ʧʨʦʮʝʩʩ ʨʘʟʚʠʪʠʷ ʤʠʢʨʦʨʘʟʨʫʰʝʥʠʡ [10, ʩ.44]. 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʠ ʨʝʰʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʥʘʜʝʞʥʦ ʚʦʟʚʦʜʠʪʴ ʠ ʧʨʦʝʢʪʠʨʦʚʘʪʴ  

ʨʘʟʣʠʯʥʳʝ ʩʪʨʦʠʪʝʣʴʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ [7, ʩ.46].  
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ʉʝʛʦʜʥʷ ʠʤʝʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʜʦʩʪʦʚʝʨʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʚʝʣʠʯʠʥʝ ʫʩʘʜʦʯʥʳʭ ʜʝʬʦʨʤʘʮʠʡ, ʨʘʟʨʘʙʦʪʘʥʳ ʪʝʦʨʠʠ 

ʧʦʣʟʫʯʝʩʪʠ, ʢʦʪʦʨʳʝ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʙʦʣʝʝ ʛʣʫʙʦʢʦ ʠʩʩʣʝʜʦʚʘʪʴ ʥʘʧʨʷʞʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʙʝʪʦʥʘ, 

ʚʳʟʳʚʘʝʤʦʝ ʦʙʲʝʤʥʦʡ ʫʩʘʜʢʦʡ.  

ɼʦ ʥʘʙʦʨʘ ʧʨʦʯʥʦʩʪʠ ʚ ʙʝʪʦʥʝ ʧʦʷʚʣʷʶʪʩʷ ʪʨʝʱʠʥʳ, ʦʪ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʫʩʘʜʢʠ ʚ ʤʘʩʩʠʚʝ ʙʝʪʦʥʘ 

ʠʣʠ ʦʪ ʫʩʘʜʢʠ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʙʝʪʦʥʘ ʠʟ-ʟʘ ʙʳʩʪʨʦʛʦ ʠʩʧʘʨʝʥʠʷ ʚʦʜʳ. ɺ ʩʚʝʞʝʤ ʙʝʪʦʥʝ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʧʦʷʚʣʝʥʠʷ ʪʨʝʱʠʥ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʘʨʤʘʪʫʨʳ ʠ ʯʘʩʪʠʮ ʢʨʫʧʥʦʛʦ ʟʘʧʦʣʥʠʪʝʣʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʜʝʬʦʨʤʘʮʠʡ ʙʝʪʦʥʘ ʥʘ ʩʪʘʜʠʠ, ʧʨʝʜʰʝʩʪʚʫʶʱʝʡ ʥʝʩʪʘʙʠʣʴʥʦʤʫ ʨʘʟʚʠʪʠʶ ʪʨʝʱʠʥ, ʧʦʢʘʟʘʣʦ, 

ʯʪʦ ʟʝʨʥʘ ʢʨʫʧʥʦʛʦ ʟʘʧʦʣʥʠʪʝʣʷ ʚʳʟʳʚʘʶʪ ʢʦʥʮʝʥʪʨʘʮʠʶ ʥʘʧʨʷʞʝʥʠʡ ʚ ʟʦʥʝ ʤʠʢʨʦʪʨʝʱʠʥʦʦʙʨʘʟʦʚʘʥʠʷ. 

ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʥʘʣʠʯʠʝʤ ʤʠʢʨʦʪʨʝʱʠʥ ʠ ʩʦ ʩʢʘʯʢʦʤ ʜʝʬʦʨʤʘʮʠʡ ʥʘ ʢʦʥʪʘʢʪʝ ʩʮʝʧʣʝʥʠʷ ʢʨʫʧʥʦʛʦ 

ʟʘʧʦʣʥʠʪʝʣʷ ʩ ʮʝʤʝʥʪʥʳʤ ʢʘʤʥʝʤ.  

ʅʠʟʢʦʝ ʚʦʜʦ-ʮʝʤʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʩʘʤʦʦʙʝʟʚʦʞʠʚʘʥʠʶ ʙʝʪʦʥʘ ʠ ʪʘʢʞʝ ʚʳʟʳʚʘʝʪ 

ʦʙʨʘʟʦʚʘʥʠʝ ʫʩʘʜʦʯʥʳʭ ʪʨʝʱʠʥ. ʉʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʪʨʝʱʠʥʦʦʙʨʘʟʦʚʘʥʠʶ ʢʨʠʪʠʯʝʩʢʘʷ ʚʣʘʞʥʦʩʪʴ ʧʨʠ 

ʚʳʩʫʰʠʚʘʥʠʠ ʥʝʠʟʚʝʩʪʥʘ, ʥʦ ʧʨʠ ʚʣʘʞʥʦʩʪʠ 79% ʮʝʤʝʥʪʥʳʡ ʢʘʤʝʥʴ ʨʘʩʪʨʝʩʢʠʚʘʝʪʩʷ ʚʩʣʝʜʩʪʚʠʝ 

ʚʳʩʫʰʠʚʘʥʠʷ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʪʨʝʱʠʥ ʢʨʠʪʠʯʝʩʢʠʤ ʷʚʣʷʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʥʳʡ 

ʧʝʨʝʧʘʜ ʨʘʚʥʳʡ 200ʉ. 

ɺʦ ʚʣʘʞʥʳʭ ʫʩʣʦʚʠʷʭ ʪʘʢ ʞʝ ʚʩʪʨʝʯʘʶʪʩʷ ʪʨʝʱʠʥʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʨʘʟʚʠʚʘʪʴʩʷ ʚ ʧʨʠʩʫʪʩʪʚʠʠ 

ʭʠʤʠʯʝʩʢʠʭ ʜʦʙʘʚʦʢ ʠʟ-ʟʘ ʩʧʝʮʠʬʠʢʠ ʩʭʚʘʪʳʚʘʥʠʷ ʮʝʤʝʥʪʘ. ʅʘ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʚ ʤʦʤʝʥʪ 

ʠʩʧʘʨʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʧʣʝʥʢʠ ʚʦʜʳ ʧʦʷʚʣʷʶʪʩʷ ʪʨʝʱʠʥʳ ʦʪ ʧʣʘʩʪʠʯʝʩʢʦʡ ʫʩʘʜʢʠ.  

ʊʘʢ ʞʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʷʚʣʝʥʠʶ ʫʩʘʜʦʯʥʳʭ ʪʨʝʱʠʥ ʧʦʧʝʨʝʤʝʥʥʦʝ ʟʘʤʦʨʘʞʠʚʘʥʠʝ-ʦʪʪʘʠʚʘʥʠʝ ʠʣʠ 

ʫʚʣʘʞʥʝʥʠʝ-ʚʳʩʫʰʠʚʘʥʠʝ, ʧʝʨʝʧʘʜ ʪʝʤʧʝʨʘʪʫʨ ʚ ʜʥʝʚʥʦʝ ʠ ʥʦʯʥʦʝ ʚʨʝʤʷ, ʚʳʟʳʚʘʶʱʠʡ ʫʢʦʨʦʯʝʥʠʝ ʙʝʪʦʥʘ.  

ʄʝʪʦʜʘʤʠ ʪʝʦʨʠʠ ʫʧʨʫʛʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʘ ʣʠʰʴ ʦʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘʧʨʷʞʝʥʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ [13 ʩ. 358] ʙʝʟ ʫʯʝʪʘ ʮʝʣʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʧʨʦʮʝʩʩʦʚ. ʇʦʩʢʦʣʴʢʫ ʜʝʬʦʨʤʘʮʠʠ ʫʩʘʜʢʠ 

ʷʚʣʷʶʪʩʷ ʚʳʥʫʞʜʝʥʥʳʤʠ ʜʝʬʦʨʤʘʮʠʷʤʠ ʠ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʜʣʠʪʝʣʴʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ 

ʧʦʣʟʫʯʝʩʪʴʶ ʠ ʩʪʘʨʝʥʠʝʤ ʙʝʪʦʥʘ, ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʪʝʦʨʠʠ ʫʧʨʫʛʦʩʪʠ ʥʝ ʤʦʛʫʪ ʜʘʪʴ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʭ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ.  

ʇʦ ʵʪʦʤʫ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʪʝʩʥʝʥʥʦʡ ʫʩʘʜʢʠ ʧʨʠʥʷʪʘ ʤʦʜʝʣʴ ʠʟ 

ʮʝʤʝʥʪʥʦʛʦ ʮʠʣʠʥʜʨʘ ʩ ʞʝʩʪʢʠʤ ʩʝʨʜʝʯʥʠʢʦʤ (ʨʠʩ.1). ʇʨʠ ʵʪʦʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʪʘʢʞʝ, ʯʪʦ ʥʘʧʨʷʞʝʥʠʷ ʧʦ 

ʧʣʦʱʘʜʢʘʤ, ʧʘʨʘʣʣʝʣʴʥʳʤ ʦʩʠ ʮʠʣʠʥʜʨʘ, ʚʦʟʥʠʢʘʶʪ ʪʦʣʴʢʦ ʦʪ ʧʨʦʪʝʢʘʶʱʝʡ ʚ ʧʦʧʝʨʝʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ 

ʫʩʘʜʢʠ.  

ɼʣʷ ʨʘʩʪʷʛʠʚʘʶʱʠʭ ʥʘʧʨʷʞʝʥʠʡ 0s  
ʧʫʪʝʤ ʨʝʰʝʥʠʷ ʧʣʦʩʢʦʡ ʟʘʜʘʯʠ ʪʝʦʨʠʠ ʫʧʨʫʛʦʩʪʠ ʧʨʠʚʦʜʠʤ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ, ʘʥʘʣʦʛʠʯʥʦʝ ʫʨʘʚʥʝʥʠʶ ʃʘʤʝ ʜʣʷ ʪʦʣʩʪʦʩʪʝʥʥʳʭ ʩʦʩʫʜʦʚ ʜʣʷ ʣʶʙʦʡ ʪʦʯʢʠ 

ʙʝʪʦʥʥʦʛʦ ʢʦʣʴʮʘ: 
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ʈʠʩʫʥʦʢ  1 ï ʈʘʩʯʝʪʥʘʷ ʩʭʝʤʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʩʥʝʥʥʦʡ ʫʩʘʜʢʠ 
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ʇʨʠʤʝʤ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ: 1 - ʨʘʚʝʥʩʪʚʦ ʨʘʜʠʘʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʠ ʧʝʨʝʤʝʱʝʥʠʡ ʜʣʷ ʮʝʤʝʥʪʥʦʛʦ 

ʢʘʤʥʷ ʠ ʞʝʩʪʢʦʛʦ ʩʝʨʜʝʯʥʠʢʘ ʧʦ ʢʦʥʪʫʨʫ ʠʭ ʢʦʥʪʘʢʪʦʚ, 2 - ʨʘʚʝʥʩʪʚʦ ʥʫʣʶ ʨʘʜʠʘʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʧʦ 

ʚʥʝʰʥʝʤʫ ʢʦʥʪʫʨʫ ʙʝʪʦʥʥʦʛʦ ʢʦʣʴʮʘ. ʇʨʠ ʵʪʦʤ ʤʘʢʩʠʤʘʣʴʥʳʝ ʨʘʩʪʷʛʠʚʘʶʱʠʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʮʝʤʝʥʪʥʦʤ 

ʢʘʤʥʝ ʚ ʪʦʯʢʘʭ ʧʦ ʢʦʥʪʫʨʫ ʞʝʩʪʢʦʛʦ ʩʝʨʜʝʯʥʠʢʘ:  
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ɻʜʝ b - ʧʨʠʥʷʪʘʷ ʦʜʠʥʘʢʦʚʦʡ ʚʦ ʚʩʝʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʝʣʠʯʠʥʘ ʩʚʦʙʦʜʥʦʡ ʜʝʬʦʨʤʘʮʠʠ 
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=n  - ʙʝʟʨʘʟʤʝʨʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʦʣʱʠʥʳ ʩʪʝʥʦʢ ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʥʷ, ʟʜʝʩʴ 1-=

b

r
g ; ɽʢ 

- ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʥʷ;

 K

c

E

E
n=

 

- ʦʪʥʦʰʝʥʠʝ ʤʦʜʫʣʝʡ ʫʧʨʫʛʦʩʪʠ ʞʝʩʪʢʦʛʦ ʩʝʨʜʝʯʥʠʢʘ ʠ 

ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʥʷ; vk ʠ vc- ʢʦʵʬʬʠʮʠʝʥʪʳ ʇʫʘʩʩʦʥʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʥʷ ʠ ʞʝʩʪʢʦʛʦ 

ʩʝʨʜʝʯʥʠʢʘ. 

ʂʘʢ ʚʠʜʠʤ ʠʟ (2) ʚʝʣʠʯʠʥʘ ʨʘʩʪʷʛʠʚʘʶʱʠʭ ʥʘʧʨʷʞʝʥʠʡ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʚʝʣʠʯʠʥʳ ʫʩʘʜʢʠ ʠ ʤʦʜʫʣʷ 

ʫʧʨʫʛʦʩʪʠ ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʥʷ, ʥʦ ʪʘʢʞʝ ʦʪ ʞʝʩʪʢʦʩʪʠ ʩʝʨʜʝʯʥʠʢʘ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʪʦʣʱʠʥʳ ʦʙʦʣʦʯʢʠ ʠʟ 

ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʥʷ. ʆʪ ʧʨʦʯʥʦʩʪʠ ʙʝʪʦʥʘ ʟʘʚʠʩʠʪ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʝʣʠʯʠʥʘ ʧʨʦʯʥʦʩʪʠ ʚ ʤʦʤʝʥʪ ʥʘʯʘʣʘ 

ʪʨʝʱʠʥʦʦʙʨʘʟʦʚʘʥʠʷ ʢ ʧʨʠʟʤʝʥʥʦʡ ʧʨʦʯʥʦʩʪʠ ʙʝʪʦʥʘ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ Rb ʩʥʠʞʘʝʪʩʷ ʚʝʣʠʯʠʥʘ 

ʧ, ʧʦʩʢʦʣʴʢʫ ʧʦʚʳʰʘʝʪʩʷ ʞʝʩʪʢʦʩʪʴ ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʥʷ. ɺ ʫʩʣʦʚʠʷʭ ʝʩʪʝʩʪʚʝʥʥʦʡ ʫʩʘʜʢʠ ʮʝʤʝʥʪʥʳʡ ʢʘʤʝʥʴ 

ʤʦʞʝʪ ʧʨʦʷʚʣʷʪʴ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʘʩʪʷʞʠʤʦʩʪʴ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʚʠʜʠʤʳʭ ʧʨʠʟʥʘʢʦʚ ʨʘʟʨʫʰʝʥʠʷ.  

ɺʣʠʷʥʠʝ ʧʦʣʟʫʯʝʩʪʠ ʥʘ ʚʝʣʠʯʠʥʫ ʚʳʟʳʚʘʝʤʳʭ ʫʩʘʜʢʦʡ ʨʘʩʪʷʛʠʚʘʶʱʠʭ ʥʘʧʨʷʞʝʥʠʡ, ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ 

ʚʳʯʠʩʣʝʥʥʳʭ ʧʦ ʬʦʨʤʫʣʝ (2), ʩ ʫʯʝʪʦʤ ʬʫʥʢʮʠʠ ʚʨʝʤʝʥʠ: 

() ()tft Ö= maxmax ss  . (3) 

ʇʦʩʢʦʣʴʢʫ ʫʩʘʜʦʯʥʳʝ ʷʚʣʝʥʠʷ ʨʘʟʚʠʚʘʶʪʩʷ ʚʦ ʚʨʝʤʝʥʠ ʧʦ ʦʧʨʝʜʝʣʝʥʥʳʤ ʟʘʢʦʥʘʤ ʠ ʚʦʟʥʠʢʘʶʪ ʚ 

ʮʝʤʝʥʪʥʦʤ ʢʘʤʥʝ ʚ ʨʘʥʥʝʤ ʚʦʟʨʘʩʪʝ, ʬʫʥʢʮʠʷ ʚʨʝʤʝʥʠ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʜʦʣʞʥʘ ʫʯʠʪʳʚʘʪʴ ʠ ʚʩʝ 

ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʜʣʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ, ʢ ʢʦʪʦʨʳʤ, ʚ ʯʘʩʪʥʦʩʪʠ ʦʪʥʦʩʷʪʩʷ: ʧʦʣʟʫʯʝʩʪʴ ʠ ʚʣʠʷʥʠʝ ʥʘ ʥʝʝ 

ʩʪʘʨʝʥʠʷ ʙʝʪʦʥʘ [9, ʩ.352], ʨʦʩʪ ʤʦʜʫʣʷ ʫʧʨʫʛʦ-ʤʛʥʦʚʝʥʥʦʡ ʜʝʬʦʨʤʘʮʠʠ ʠ ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʨʦʪʝʢʘʥʠʷ ʫʩʘʜʢʠ. 

ʀʩʧʦʣʴʟʫʶ ʨʘʟʜʝʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʫʯʝʪʫ ʧʦʣʟʫʯʝʩʪʠ (ʥʝʣʠʥʝʡʥʦʩʪʠ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ) ʠ ʚʣʠʷʥʠʷ 

ʩʪʘʨʝʥʠʷ ʙʝʪʦʥʘ [12, ʩ.23] ʥʘ ʥʘʧʨʷʞʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʪʘʢ ʢʘʢ ʩʦʚʤʝʩʪʥʳʡ ʫʯʝʪ ʚʩʝʭ ʫʢʘʟʘʥʥʳʭ ʬʘʢʪʦʨʦʚ 

ʥʝʚʦʟʤʦʞʝʥ, ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ:  

() () ()tHttf Ö=y .
  (4) 

ʊʦʛʜʘ ʚʳʨʘʞʝʥʠʝ (3) ʧʨʝʜʩʪʘʚʠʤ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ: 

 
() () ()tHtt cp ÖÖ= yshs max0max  ,  (5) 
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=h - ʦʪʥʦʰʝʥʠʝ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʤʦʜʫʣʷ ʫʧʨʫʛʦ-ʤʛʥʦʚʝʥʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʮʝʤʝʥʪʥʦʛʦ 

ʢʘʤʥʷ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʠʥʪʝʨʚʘʣʝ ʚʨʝʤʝʥʠ ʢ ʝʛʦ ʚʝʣʠʯʠʥʝ ʚ ʚʦʟʨʘʩʪʝ 28 ʩʫʪʦʢ; ()ty - ʬʫʥʢʮʠʷ ʧʦʣʟʫʯʝʩʪʠ 

ʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʨʦʪʝʢʘʥʠʷ ʫʩʘʜʦʯʥʳʭ ʜʝʬʦʨʤʘʮʠʡ; H(t) - ʬʫʥʢʮʠʷ ʚʣʠʷʥʠʷ ʩʪʘʨʝʥʠʷ ʥʘ ʧʦʣʟʫʯʝʩʪʴ ʙʝʪʦʥʘ. 

ɼʣʷ ʬʫʥʢʮʠʡ ()ty ʠ H(t) ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚʳʨʘʞʝʥʠʷ: 
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ʇʘʨʘʤʝʪʨʳ dg ,,,, pca  ʧʨʠʥʠʤʘʶʪʩʷ ʧʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʜʘʥʥʳʤ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʢʣʘʩʩʦʚ ʙʝʪʦʥʘ. 

ʂʘʢ ʚʠʜʥʦ, ʯʪʦ ʥʘ ʚʝʣʠʯʠʥʫ ʫʩʘʜʦʯʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʠ ʥʘ ʧʨʦʮʝʩʩ ʤʠʢʨʦʨʘʟʨʫʰʝʥʠʡ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ 

ʠʟʤʝʥʝʥʠʝ ʩʚʦʡʩʪʚ ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʥʷ ʟʘ ʩʯʝʪ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʮʝʤʝʥʪʘ, ʢʦʥʩʠʩʪʝʥʮʠʠ ʙʝʪʦʥʥʦʡ 

ʩʤʝʩʠ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʢʦʥʩʪʨʫʢʮʠʡ, ʫʩʣʦʚʠʡ ʪʚʝʨʜʝʥʠʷ, ʥʝʣʠʥʝʡʥʳʝ ʩʚʦʡʩʪʚʘ ʙʝʪʦʥʘ (ʧʦʣʟʫʯʝʩʪʴ) [3, ʩ.19]. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʜʝʬʦʨʤʘʮʠʡ ʫʩʘʜʢʠ ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʥʷ ʚʦʢʨʫʛ ʞʝʩʪʢʠʭ 

ʚʢʣʶʯʝʥʠʡ ʚ ʚʠʜʝ ʢʨʫʧʥʦʛʦ ʠ ʤʝʣʢʦʛʦ ʟʘʧʦʣʥʠʪʝʣʷ ʣʠʰʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦ (ʚ ʧʨʝʜʝʣʘʭ 15-20%) ʦʪʨʘʞʘʝʪʩʷ ʥʘ 

ʚʝʣʠʯʠʥʝ ʥʘʧʨʷʞʝʥʠʡ ʚ ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʪʨʝʱʠʥʦʦʙʨʘʟʦʚʘʥʠʷ.  

ʇʨʠ ʥʘʣʠʯʠʠ ʫʩʘʜʢʠ ʠ ʞʝʩʪʢʠʭ ʚʢʣʶʯʝʥʠʡ, ʧʨʦʷʚʣʷʝʪʩʷ ʫʨʦʚʝʥʴ ʚʪʦʨʠʯʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʚ ʮʝʤʝʥʪʥʦʤ 

ʢʘʤʥʝ, ʢʦʪʦʨʳʡ ʩʦʠʟʤʝʨʠʤ ʩ ʧʨʦʯʥʦʩʪʴʶ ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʥʷ ʥʘ ʨʘʩʪʷʞʝʥʠʝ. ʇʦ ʵʪʦʤʫ, ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʠ 

ʨʘʟʚʠʪʠʝ ʤʠʢʨʦʪʨʝʱʠʥ ʚ ʙʝʪʦʥʝ ʧʨʠ ʝʛʦ ʥʘʛʨʫʞʝʥʠʠ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʦʙʲʷʩʥʝʥʦ ʪʦʣʴʢʦ ʩʣʦʞʝʥʠʝʤ ʫʩʘʜʦʯʥʳʭ 

ʥʘʧʨʷʞʝʥʠʡ ʩ ʥʘʧʨʷʞʝʥʠʷʤʠ ʦʪ ʚʥʝʰʥʝʡ ʥʘʛʨʫʟʢʠ, ʚʦʟʥʠʢʘʶʱʠʤʠ ʠʟ-ʟʘ ʥʝʦʜʥʦʨʦʜʥʦʡ ʩʪʨʫʢʪʫʨʳ [4, ʩ.148], 

[5, ʩ.162]. ʇʨʠʯʠʥʫ ʪʨʝʱʠʥʦʦʙʨʘʟʦʚʘʥʠʷ ʩʣʝʜʫʝʪ ʠʩʢʘʪʴ ʚ ʮʝʤʝʥʪʥʦʤ ʢʘʤʥʝ. ʉ ʨʦʩʪʦʤ ʥʘʛʨʫʟʢʠ ʪʨʝʱʠʥʳ ʦʪ 

ʫʩʘʜʢʠ ʚ ʮʝʤʝʥʪʥʦʤ ʢʘʤʥʝ ʨʘʩʪʫʪ ʜʦ ʥʝʢʦʪʦʨʦʡ ʚʝʣʠʯʠʥʳ ʠ ʦʩʪʘʥʘʚʣʠʚʘʶʪʩʷ. ɼʘʣʝʝ ʥʘʯʠʥʘʶʪ ʨʘʟʚʠʪʠʝ 

ʜʨʫʛʠʝ ʧʨʦʮʝʩʩʳ, ʧʨʦʷʚʣʷʶʪʩʷ ʜʝʬʝʢʪʳ ʩʪʨʫʢʪʫʨʳ ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʥʷ ʪʠʧʘ ʧʦʨ. ʉʪʨʫʢʪʫʨʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʥʘʣʠʯʠʠ ʧʦʨ ʠ ʧʫʩʪʦʪ ʠʤʝʝʪ ʥʝʦʜʥʦʟʥʘʯʥʫʶ ʦʮʝʥʢʫ ʧʨʦʯʥʦʩʪʠ. ʆʧʳʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʫʞʝ 

ʧʨʠ 13% ʥʘʣʠʯʠʷ ʧʦʨʠʩʪʦʩʪʠ, ʧʦʢʘʟʘʪʝʣʠ ʧʣʦʪʥʦʩʪʠ ʠʤʝʶʪ ʚʘʞʥʝʡʰʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʙʳʯʥʦʛʦ ʪʷʞʝʣʦʛʦ 

ʙʝʪʦʥʘ.  

ɹʝʪʦʥ, ʢʘʢ ʠ ʙʦʣʴʰʠʥʩʪʚʦ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʛʠʛʨʦʩʢʦʧʠʯʥʳ ʠ ʧʨʦʚʦʮʠʨʫʝʪ ʥʘʯʘʣʦ 

ʢʦʨʨʦʟʠʦʥʥʳʭ ʠ ʨʘʟʨʫʰʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʘʭ. 

ʈʘʩʩʤʦʪʨʝʥʥʘʷ ʢʦʥʮʝʧʮʠʷ ʤʠʢʨʦʪʨʝʱʠʥʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʙʝʪʦʥʝ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʦʧʨʝʜʝʣʷʝʪ 

ʩʚʷʟʴ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʩ ʜʝʬʦʨʤʘʮʠʷʤʠ ʫʩʘʜʢʠ ʠ ʚ ʧʨʦʪʠʚʦʚʝʩ ʝʡ ʧʦʣʟʫʯʝʩʪʠ ʤʘʪʝʨʠʘʣʘ. ʂʘʢ ʚʠʜʥʦ, ʯʪʦ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʠʥʪʝʨʝʩ ʠʤʝʝʪ ʠʟʫʯʝʥʠʝ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʥʝʦʜʥʦʨʦʜʥʦʤ ʧʦ 

ʧʨʦʯʥʦʩʪʠ ʤʘʪʝʨʠʘʣʝ, ʢʘʢʠʤ ʷʚʣʷʝʪʩʷ ʙʝʪʦʥ. ʆʧʨʝʜʝʣʝʥʠʝ ʪʦʯʥʳʭ ʧʨʦʮʝʩʩʦʚ ʫʩʘʜʢʠ ʠ ʧʦʣʟʫʯʝʩʪʠ 

ʧʨʦʚʦʜʠʣʦʩʴ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʤʠ, ʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʨʫʜʥʦʩʪʠ, ʥʝʚʦʟʤʦʞʥʦʩʪʴ 

ʫʯʝʩʪʴ ʚʩʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʧʨʦʮʝʩʩ ʪʚʝʨʜʝʥʠʷ, ʯʪʦ ʚ ʦʩʥʦʚʥʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝʩʦʚʝʨʰʝʥʩʪʚʦʤ ʠ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʴʶ ʩʪʨʫʢʪʫʨʳ ʞʝʣʝʟʦʙʝʪʦʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʡ. ʈʘʟʥʳʝ ʧʨʦʯʥʦʩʪʥʳʝ ʠ ʜʝʬʦʨʤʘʮʠʦʥʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʤʧʦʥʝʥʪʦʚ ʙʝʪʦʥʘ, ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʨʘʟʤʝʨʳ ʠ ʬʦʨʤʳ, ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʘʪʨʫʜʥʷʶʪ 

ʨʝʰʝʥʠʝ ʪʘʢʠʭ ʧʨʦʙʣʝʤ. ʇʦʵʪʦʤʫ ʧʨʝʜʣʦʞʝʥʦ ʫʧʨʦʱʝʥʥʦʝ ʨʝʰʝʥʠʝ ʜʘʥʥʦʡ ʟʘʜʘʯʠ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʠʪ 

ʥʘʠʙʦʣʝʝ ʪʦʯʥʦ ʦʮʝʥʠʪʴ ʧʨʦʮʝʩʩʳ ʚʣʠʷʥʠʷ ʫʩʘʜʢʠ ʠ ʧʦʣʟʫʯʝʩʪʠ ʥʘ ʧʨʦʯʥʦʩʪʴ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ. 

 ʉʦʚʨʝʤʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʥʘʧʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʘʩʯʝʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʜʣʷ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʦʩʥʦʚʘʥʥʳʤʠ ʥʘ ʤʝʪʦʜʝ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʨʝʰʘʶʪʩʷ 

ʩʣʦʞʥʳʝ ʟʘʜʘʯʠ ʦʮʝʥʢʠ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ ʥʘʛʨʫʞʝʥʠʷ [1, ʩ.48],[2, ʩ.26]. 

ɿʥʘʯʝʥʠʝ ʪʘʢʠʭ ʨʝʰʝʥʠʡ ʜʦʩʪʘʪʦʯʥʦ ʥʘʜʝʞʥʦ [3, ʩ.19], ʥʦ ʨʘʩʩʤʘʪʨʠʚʘʷ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʙʝʪʦʥʫ ʠ 

ʞʝʣʝʟʦʙʝʪʦʥʫ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ, ʦʮʝʥʢʘ ʬʘʢʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʚʦ ʚʨʝʤʝʥʠ ʥʝ ʠʤʝʝʪ ʬʠʟʠʯʝʩʢʠʭ ʢʦʥʩʪʘʥʪ ʙʝʪʦʥʘ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʪʘʢʠʝ 

ʢʦʥʩʪʨʫʢʮʠʠ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʟʘʪʨʘʪʘʤʠ. 
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ʂ ɺʆʇʈʆʉʋ ʆ ʈɽʐɽʅʀʀ ɿɸɼɸʏʀ ʊɽʍʅʆʃʆɻʀʏɽʉʂʆʁ  

ʈɽɻʋʃʀʈʆɺʂʀ ɿɽʈʅʆʂʆʄɹɸʁʅɸ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʨʝʛʫʣʠʨʦʚʢʠ 

ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʟʝʨʥʦʫʙʦʨʦʯʥʦʛʦ ʢʦʤʙʘʡʥʘ. ʇʨʦʛʨʘʤʤʥʘʷ ʩʠʩʪʝʤʘ ʠʩʧʦʣʴʟʫʝʪ ʵʚʨʠʩʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ 

ʵʢʩʧʝʨʪʦʚ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ çʫʙʦʨʢʘ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨè. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ɿʝʨʥʦʫʙʦʨʦʯʥʳʡ ʢʦʤʙʘʡʥ, ʨʝʛʫʣʠʨʦʚʢʘ, ʵʚʨʠʩʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ. 

 

ɿʘʜʘʯʠ ʥʘʩʪʨʦʡʢʠ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʨʝʛʫʣʠʨʦʚʢʠ ʢʦʤʙʘʡʥʘ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ. 

ʆʜʥʘʢʦ ʦʥʠ ʦʪʥʦʩʷʪʩʷ ʢ ʢʣʘʩʩʫ ʤʥʦʛʦʬʘʢʪʦʨʥʳʭ, ʪʨʫʜʥʦʬʦʨʤʘʣʠʟʫʝʤʳʭ ʟʘʜʘʯ [1, ʩ. 1255], [2]. ʊʨʫʜʥʦʩʪʠ ʩ 

ʨʝʰʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ ʢʦʤʙʘʡʥʦʤ ʩʚʷʟʘʥʳ ʩ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴʶ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʬʘʢʪʦʨʘʭ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʘ ʪʘʢʞʝ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʠʟʫʯʝʥʥʦʩʪʴʶ ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ ʬʘʢʪʦʨʘʤʠ ʫʙʦʨʢʠ, 

ʨʝʛʫʣʠʨʦʚʦʯʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʢʦʤʙʘʡʥʘ ʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʘʯʝʩʪʚʘ ʝʛʦ ʨʘʙʦʪʳ. ʆʪʤʝʯʝʥʥʳʝ ʧʨʠʟʥʘʢʠ 

ʩʦʟʜʘʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʦʧʝʨʘʪʦʨʘ. ʇʦʵʪʦʤʫ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʶʪ 

ʚʦʧʨʦʩʳ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤ ʧʦʜʜʝʨʞʢʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʧʝʨʘʪʦʨʘ, ʧʦʤʦʛʘʶʱʠʝ ʝʤʫ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʢʦʤʧʣʝʢʩʘ ʫʙʦʨʦʯʥʳʭ ʨʘʙʦʪ. ʆʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʷʚʣʷʝʪʩʷ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʧʨʠ 
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ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʟʝʨʥʦʫʙʦʨʦʯʥʦʡ ʪʝʭʥʠʢʠ [3]. ɼʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʨʘʟʨʘʙʦʪʘʥʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ (ʀʀʉ) [4]. ʇʨʠ ʵʪʦʤ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʨʘʟʣʠʯʥʳʝ ʩʭʝʤʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ 

ʨʝʛʫʣʠʨʦʚʢʠ (ʨʠʩ.). 

ʇʨʦʛʨʘʤʤʘ ʠʤʝʝʪ ʤʥʦʛʦʦʢʦʥʥʳʡ ʠʥʪʝʨʬʝʡʩ, ʧʦʟʚʦʣʷʶʱʠʡ ʨʘʟʙʠʪʴ ʧʦʠʩʢ ʨʝʰʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʨʝʛʫʣʠʨʦʚʢʠ ʥʘ ʵʪʘʧʳ: ʚʳʙʦʨ ʚʥʝʰʥʝʛʦ ʧʨʠʟʥʘʢʘ ʥʘʨʫʰʝʥʠʷ, ʚʳʙʦʨ ʚʦʟʤʦʞʥʦʡ ʧʨʠʯʠʥʳ, ʜʠʘʣʦʛ ʩ ʕʉ, 

ʧʦʣʫʯʝʥʠʝ ʠ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʘ. ɻʣʘʚʥʦʝ ʦʢʥʦ ʨʘʙʦʪʳ ʩ ʧʨʦʛʨʘʤʤʦʡ (ʨʠʩ.) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʧʠʩʦʢ 

ʚʥʝʰʥʠʭ ʧʨʠʟʥʘʢʦʚ ʥʘʨʫʰʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ɺ ʵʪʦʤ ʦʢʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʵʣʝʤʝʥʪʳ 

ʫʧʨʘʚʣʝʥʠʷ. 

ɺʥʝʰʥʠʝʧʨʠʟʥʘʢʠʥʘʨʫʰʝʥʠʡʢʘʯʝʩʪʚʘʨʘʙʦʪʳ

ʈʝʛʫʣʠʨʦʚʢʘ

ɻʣʘʚʥʦʝʤʝʥʧʁʨʦʛʨʘʤʤʳ

é

ʉʭʝʤʘ1.

ɼʠʘʣʦʛ

ʚʦʧʨʦʩ-ʦʪʚʝʪ

ʉʭʝʤʘ3.

ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ

ʨʝʞʠʤ

ʉʭʝʤʘ2.

ʆʪʚʝʪ

«ʧʦʯʝʤʫ»

ʉʭʝʤʘ4.
ɺʚʦʜ

ʵʢʩʧʝʨʪʥʳʭ
ʟʥʘʥʠʡ

ɼʝʨʝʚʦ
ʨʝʰʝʥʠʡ

 
ʈʠʩʫʥʦʢ ï ʉʭʝʤʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʨʝʛʫʣʠʨʦʚʢʠ 

 

ɼʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʦ ʩʭʝʤʝ 1 ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʠʪʴ ʜʠʘʣʦʛ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʀʀʉ (ʚ ʚʠʜʝ ʦʧʨʦʩʘ). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʠʘʣʦʛʘ ʬʦʨʤʠʨʫʝʪʩʷ ʢʦʥʢʨʝʪʥʦʝ ʨʝʰʝʥʠʝ, ʪ.ʝ. ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʳʭʦʜ ʥʘ ʢʦʥʢʨʝʪʥʫʶ ʧʨʠʯʠʥʫ 

ʥʘʨʫʰʝʥʠʷ ʠ ʤʝʪʦʜ ʫʩʪʨʘʥʝʥʠʷ ʵʪʦʛʦ ʥʘʨʫʰʝʥʠʷ. ʈʘʙʦʪʘ ʧʦ ʩʭʝʤʝ 2 ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʩʪʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ 

ʘʥʘʣʠʟ ʚʦʟʤʦʞʥʳʭ ʧʨʠʯʠʥ ʥʘʨʫʰʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ.  

ʉʭʝʤʘ 3 ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʧʦʠʩʢ ʨʝʰʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ 

ʚʭʦʜʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʧʘʨʘʤʝʪʨʦʚ ʢʦʤʙʘʡʥʘ. ʇʦ ʩʭʝʤʝ 4 ʨʝʘʣʠʟʫʝʪʩʷ ʨʝʞʠʤ ʨʘʙʦʪʳ ʵʢʩʧʝʨʪʘ ʩ ʙʘʟʦʡ ʟʥʘʥʠʡ. 

ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʪʦʣʴʢʦ ʵʢʩʧʝʨʪ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʠ ʜʦʧʦʣʥʝʥʠʷ ʟʥʘʥʠʡ. ʇʨʦʛʨʘʤʤʥʦ-

ʘʧʧʘʨʘʪʥʳʡ ʢʦʤʧʣʝʢʩ çʕʣʝʢʪʨʦʥʥʳʡ ʵʢʩʧʝʨʪè, ʨʝʘʣʠʟʦʚʘʥ ʥʘ ʨʘʟʣʠʯʥʳʭ ʧʣʘʪʬʦʨʤʘʭ. ʅʘ ʧʨʦʛʨʘʤʤʥʳʝ 

ʩʨʝʜʩʪʚʘ ʧʦʣʫʯʝʥʳ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʦ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʦʛʨʘʤʤ ʜʣʷ ʕɺʄ ʠ ɹɼ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʀʀʉ ʚ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʨʝʛʫʣʠʨʦʚʢʠ ʧʦʟʚʦʣʠʣʦ ʫʤʝʥʴʰʠʪʴ ʟʘʪʨʘʯʠʚʘʝʤʦʝ 

ʚʨʝʤʷ ʚ 2 ï 5 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʦʚʳʩʠʪʴ ʥʘ 10 - 12% ʩʤʝʥʥʫʶ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʢʦʤʙʘʡʥʘ. 
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ɸʥʥʦʪʘʮʠʷ 

ʀʟ ʚʩʝʭ ʠʟʚʝʩʪʥʳʭ ʩʧʦʩʦʙʦʚ ʢʦʥʩʝʨʚʠʨʦʚʘʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʟʘʤʦʨʘʞʠʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʥʘʠʙʦʣʝʝ 

ʧʦʣʥʦ ʩʦʭʨʘʥʠʪʴ ʝʛʦ ʥʘʪʫʨʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ. ʂʘʯʝʩʪʚʦ ʧʨʦʜʫʢʪʦʚ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʩʧʦʩʦʙʘ ʟʘʤʦʨʘʞʠʚʘʥʠʷ, ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ ʠ ʩʦʟʜʘʥʠʷ 

ʦʧʪʠʤʘʣʴʥʦʡ ʩʨʝʜʳ ʜʣʷ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʧʨʦʜʫʢʪʘ [1, ʩ. 83; 3, ʩ. 183]. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʟʘʤʦʨʦʞʝʥʥʳʭ ʷʛʦʜ ʢʣʶʢʚʳ ʧʫʪʝʤ ʚʳʙʦʨʘ 

ʦʧʪʠʤʘʣʴʥʦʡ ʦʩʤʦʪʠʯʝʩʢʠ ʜʝʷʪʝʣʴʥʦʡ ʩʨʝʜʳ ʟʘʤʦʨʘʞʠʚʘʥʠʷ. ʇʨʠ ʜʦʩʪʠʞʝʥʠʠ ʜʘʥʥʦʡ ʮʝʣʠ ʚ ʧʨʦʮʝʩʩʝ 

ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ ʙʳʣʠ ʨʝʰʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: ʨʘʩʩʤʦʪʨʝʥʦ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʦʩʤʦʪʠʯʝʩʢʠ 

ʜʝʷʪʝʣʴʥʳʭ ʩʨʝʜ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʥʘ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ; ʚʳʙʨʘʥʘ ʦʧʪʠʤʘʣʴʥʘʷ 

ʦʩʤʦʪʠʯʝʩʢʠ ʜʝʷʪʝʣʴʥʘʷ ʩʨʝʜʘ ʜʣʷ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʢʣʶʢʚʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʂʣʶʢʚʘ, ʟʘʤʦʨʘʞʠʚʘʥʠʝ, ʜʝʬʨʦʩʪʘʮʠʷ, ʦʩʤʦʪʠʯʝʩʢʠ ʜʝʷʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ. 

 

ɺ ʫʩʣʦʚʠʷʭ ʣʘʙʦʨʘʪʦʨʠʠ ʀʥʩʪʠʪʫʪʘ ʧʠʱʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʜʠʟʘʡʥʘ ʢʣʶʢʚʘ ʟʘʤʦʨʘʞʠʚʘʣʘʩʴ ʚ 

ʭʦʣʦʜʠʣʴʥʦʡ ʢʘʤʝʨʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʤʠʥʫʩ 210ʉ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʨʝʭ ʚʘʨʠʘʥʪʦʚ 

ʧʦʜʛʦʪʦʚʢʠ ʷʛʦʜ: ʚ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʝ ʙʝʟ ʜʦʙʘʚʣʝʥʠʷ ʢʘʢʠʭ-ʣʠʙʦ ʢʦʤʧʦʥʝʥʪʦʚ (1 ʚʘʨʠʘʥʪ); ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʢ 

ʢʣʶʢʚʝ ʩʘʭʘʨʥʦʡ ʧʫʜʨʳ (10% ʦʪ ʤʘʩʩʳ ʧʣʦʜʦʚ) (2 ʚʘʨʠʘʥʪ); ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʣʷ ʟʘʤʦʨʘʞʠʚʘʥʠʷ 40% - ʥʦʛʦ 
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ʩʘʭʘʨʥʦʛʦ ʩʠʨʦʧʘ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʨʦʚʦʜʠʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʘʥʘʣʠʟʦʤ ʠʟʤʝʥʝʥʠʷ ʤʘʩʩʦʚʦʡ ʜʦʣʠ 

ʚʣʘʛʠ, ʩʦʜʝʨʞʘʥʠʷ ʚʠʪʘʤʠʥʘ ʉ ʠ ʪʠʪʨʫʝʤʳʭ ʢʠʩʣʦʪ ʚ ʦʙʨʘʟʮʘʭ ʷʛʦʜ ʧʦʩʣʝ ʨʘʟʤʦʨʘʞʠʚʘʥʠʷ. 

 ʍʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʚʣʘʛʠ ʚ ʢʣʶʢʚʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʨʝʜʳ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʧʦʢʘʟʘʥ ʥʘ 

ʨʠʩʫʥʢʝ 1.  

 
ʈʠʩʫʥʦʢ 1 ï ʀʟʤʝʥʝʥʠʝ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʚʣʘʛʠ ʚ ʦʙʨʘʟʮʘʭ ʨʘʟʤʦʨʦʞʝʥʥʦʡ ʢʣʶʢʚʳ 

 

ɽʩʣʠ ʢʣʶʢʚʫ ʟʘʤʦʨʘʞʠʚʘʪʴ ʙʝʟ ʜʦʙʘʚʦʢ, ʪʦ ʦʥʘ ʧʦʩʣʝ ʨʘʟʤʦʨʘʞʠʚʘʥʠʷ ʙʫʜʝʪ ʠʤʝʪʴ ʚʣʘʛʠ 62,1% 

(ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʪʝʨʠ ʚʣʘʛʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʦʜʝʨʞʘʥʠʶ ʚ ʩʚʝʞʝʡ ʢʣʶʢʚʝ ʙʫʜʫʪ ʩʦʩʪʘʚʣʷʪʴ 30,5%).  

ʇʨʠ ʟʘʤʦʨʘʞʠʚʘʥʠʠ ʷʛʦʜ ʩ ʩʘʭʘʨʥʦʡ ʧʫʜʨʦʡ ʧʦʪʝʨʠ ʚʣʘʛʠ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʷʪʩʷ. ʄʘʩʩʦʚʘʷ ʜʦʣʷ 

ʚʣʘʛʠ ʚ ʵʪʦʤ ʦʙʨʘʟʮʝ ʧʦʩʣʝ ʨʘʟʤʦʨʘʞʠʚʘʥʠʷ ʙʫʜʝʪ ʩʦʩʪʘʚʣʷʪʴ 88,02%. ɽʩʣʠ ʨʘʩʩʯʠʪʘʪʴ ʧʦʪʝʨʠ ʧʦ ʦʪʥʦʰʝʥʠʶ 

ʢ ʤʘʩʩʦʚʦʡ ʜʦʣʝ ʚʣʘʛʠ ʚ ʩʚʝʞʝʡ ʢʣʶʢʚʝ, ʪʦ ʦʥʠ ʙʫʜʫʪ ʩʦʚʩʝʤ ʥʝʟʥʘʯʠʪʝʣʴʥʳ ï ʚʩʝʛʦ 1,5%.  

ʆʯʝʚʠʜʥʦ, ʵʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʧʝʨʝʩʳʧʘʥʠʝ ʩʘʭʘʨʥʦʡ ʧʫʜʨʦʡ ʷʛʦʜ ʩʦʟʜʘʝʪ ʧʦʩʣʝ ʨʘʟʤʦʨʘʞʠʚʘʥʠʷ 

ʩʫʱʝʩʪʚʝʥʥʳʡ ʦʩʤʦʪʠʯʝʩʢʠʡ ʙʘʨʴʝʨ, ʢʦʪʦʨʳʡ ʟʘʜʝʨʞʠʚʘʝʪ ʚʳʪʝʢʘʥʠʝ ʚʦʜʳ ʠʟ ʢʣʝʪʦʢ [2, ʩ. 50]. 

ʇʨʠ ʟʘʤʦʨʘʞʠʚʘʥʠʠ ʢʣʶʢʚʳ ʚ ʩʘʭʘʨʥʦʤ ʩʠʨʦʧʝ ʧʨʦʯʥʳʡ ʦʩʤʦʪʠʯʝʩʢʠʡ ʙʘʨʴʝʨ ʙʫʜʝʪ ʩʦʭʨʘʥʷʪʴʩʷ 

ʪʦʣʴʢʦ ʜʦ ʜʝʬʨʦʩʪʘʮʠʠ. ɺʦ ʚʨʝʤʷ ʜʝʬʨʦʩʪʘʮʠʠ ʦʥ ʙʫʜʝʪ ʤʝʥʝʝ ʧʨʦʯʥʳʤ, ʪʘʢ ʢʘʢ ʩʘʭʘʨʥʳʡ ʩʠʨʦʧ ʙʫʜʝʪ 

ʩʪʘʥʦʚʠʪʴʩʷ ʞʠʜʢʠʤ. ʇʦʩʣʝ ʨʘʟʤʦʨʘʞʠʚʘʥʠʷ, ʯʘʩʪʴ ʚʦʜʳ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʨʘʚʥʦʚʝʩʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʩʘʭʘʨʘ ʚ ʷʛʦʜʘʭ ʠ ʚ ʩʠʨʦʧʝ, ʧʝʨʝʡʜʝʪ ʠʟ ʢʣʝʪʦʢ ʷʛʦʜ ʚ ʩʠʨʦʧ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚ ʨʘʟʤʦʨʦʞʝʥʥʦʡ ʢʣʶʢʚʝ ʦʩʪʘʥʝʪʩʷ 

ʚʦʜʳ 76,68%, ʘ ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʝʝ ʧʦʪʝʨʠ ʩʦʩʪʘʚʷʪ 14,2%. 

ʍʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ ʚʠʪʘʤʠʥʘ ʉ ʚ ʦʙʨʘʟʮʘʭ ʢʣʶʢʚʳ ʧʦʩʣʝ ʨʘʟʤʦʨʘʞʠʚʘʥʠʷ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 2. ɽʩʣʠ 

ʜʘʪʴ ʦʙʱʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʵʪʠʭ ʠʟʤʝʥʝʥʠʡ, ʪʦ ʦʥʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʝʠʟʙʝʞʥʳʭ ʧʦʪʝʨʷʭ ʚ ʧʨʦʮʝʩʩʝ 

ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʠ ʦʩʦʙʝʥʥʦ ʧʦʩʣʝ ʜʝʬʨʦʩʪʘʮʠʠ. 

 
ʈʠʩʫʥʦʢ 2 ï ʀʟʤʝʥʝʥʠʝ ʩʦʜʝʨʞʘʥʠʝ ʚʠʪʘʤʠʥʘ ʉ ʚ ʦʙʨʘʟʮʘʭ ʨʘʟʤʦʨʦʞʝʥʥʦʡ ʢʣʶʢʚʳ 
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ʕʪʠ ʧʦʪʝʨʠ ʩʚʷʟʘʥʳ ʢʘʢ ʩ ʫʜʘʣʝʥʠʝʤ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʤʦʨʘʞʠʚʘʥʠʷ ʚʤʝʩʪʝ ʩ 

ʚʦʜʦʡ, ʪʘʢ ʠ ʩ ʦʢʠʩʣʠʪʝʣʴʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʧʨʦʪʝʢʘʶʱʠʤʠ ʚ ʧʨʦʮʝʩʩʝ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʠ ʨʘʟʤʦʨʘʞʠʚʘʥʠʷ 

ʩʳʨʴʷ. 

ɺ ʩʚʝʞʝʡ ʢʣʶʢʚʝ ʩʦʜʝʨʞʠʪʩʷ ʚʠʪʘʤʠʥʘ ʉ ʚ ʩʨʝʜʥʝʤ 19,78 ʤʛ %. ɽʩʣʠ ʟʘʤʦʨʘʞʠʚʘʪʴ ʢʣʶʢʚʫ ʙʝʟ 

ʜʦʙʘʚʦʢ, ʪʦ ʜʝʬʨʦʩʪʠʨʦʚʘʥʥʳʝ ʷʛʦʜʳ ʙʫʜʫʪ ʩʦʜʝʨʞʘʪʴ 12,38 ʤʛ ʥʘ 100 ʛ ʧʨʦʜʫʢʪʘ. ʇʦʪʝʨʠ ʘʩʢʦʨʙʠʥʦʚʦʡ 

ʢʠʩʣʦʪʳ ʧʨʠ ʵʪʦʤ ʙʫʜʫʪ ʩʦʩʪʘʚʣʷʪʴ 37,5%. ʕʪʠ ʧʦʪʝʨʠ ʚʝʩʴʤʘ ʟʥʘʯʠʪʝʣʴʥʳ. 

ʂʣʶʢʚʘ, ʟʘʤʦʨʦʞʝʥʥʘʷ ʚ ʩʘʭʘʨʥʦʡ ʧʫʜʨʝ, ʧʦʩʣʝ ʦʪʪʘʠʚʘʥʠʷ ʪʝʨʷʝʪ ʚʠʪʘʤʠʥ ʉ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. 

ɼʝʬʨʦʩʪʠʨʦʚʘʥʥʳʝ ʷʛʦʜʳ ʩʦʜʝʨʞʘʪ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ 17,8 ʤʛ ʥʘ 100 ʛ ʧʨʦʜʫʢʪʘ. ʕʪʦ ʟʥʘʯʝʥʠʝ ʦʯʝʥʴ 

ʙʣʠʟʢʦ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʟʥʘʯʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʚʠʪʘʤʠʥʘ ʉ ʚ ʷʛʦʜʘʭ ʜʦ ʟʘʤʦʨʘʞʠʚʘʥʠʷ. ɺʳʩʦʢʠʡ 

ʦʩʤʦʪʠʯʝʩʢʠʡ ʙʘʨʴʝʨ, ʦʙʨʘʟʫʝʤʳʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʷʛʦʜ ʩʘʭʘʨʥʦʡ ʧʫʜʨʦʡ, ʟʘʤʝʜʣʷʝʪ ʦʢʠʩʣʝʥʠʝ ʚʠʪʘʤʠʥʘ. 

ʂʨʦʤʝ ʵʪʦʛʦ, ʚ ʷʛʦʜʘʭ ʦʙʨʘʟʫʝʪʩʷ ʤʝʥʴʰʝ ʢʣʝʪʦʢ, ʧʦʜʚʝʨʛʥʫʪʳʭ ʧʣʘʟʤʦʣʠʟʫ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʦʢʘ ʚʳʪʝʢʘʝʪ 

ʤʝʥʴʰʝ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʠʪʘʤʠʥʘ ʉ ʪʝʨʷʝʪʩʷ ʪʦʞʝ ʤʝʥʴʰʝ. 

ʇʦʩʣʝ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʩʳʨʴʷ ʚ ʩʘʭʘʨʥʦʤ ʩʠʨʦʧʝ, ʜʠʬʬʫʟʠʦʥʥʳʡ ʧʨʦʮʝʩʩ ʥʘʯʠʥʘʝʪʩʷ ʛʦʨʘʟʜʦ ʨʘʥʴʰʝ. 

ɸʢʪʠʚʥʘʷ ʩʘʭʘʨʦʟʘ, ʨʘʩʪʚʦʨʝʥʥʘʷ ʚ ʚʦʜʝ, ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʢʣʝʪʦʢ ʷʛʦʜ, ʚ ʢʦʪʦʨʳʭ ʥʘʨʫʰʝʥ ʪʫʨʛʦʨ. ɺ 

ʩʠʨʦʧ ʙʫʜʝʪ ʚʳʪʝʢʘʪʴ ʙʦʣʴʰʝ ʢʣʝʪʦʯʥʦʛʦ ʩʦʢʘ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʠʪʘʤʠʥʘ ʉ ʩʦʭʨʘʥʠʪʩʷ ʤʝʥʴʰʝ, ʯʝʤ ʚ 

ʷʛʦʜʘʭ ʧʝʨʝʩʳʧʘʥʥʳʭ ʩʘʭʘʨʥʦʡ ʧʫʜʨʦʡ (16,3%). 

ʀʟʤʝʥʝʥʠʝ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʪʠʪʨʫʝʤʳʭ ʢʠʩʣʦʪ ʚ ʦʙʨʘʟʮʘʭ ʨʘʟʤʦʨʦʞʝʥʥʦʡ ʢʣʶʢʚʳ, ʧʦʢʘʟʘʥʥʦʝ ʥʘ 

ʨʠʩʫʥʢʝ 3, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʥʠʟʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠʚʦʜʷʪ ʢ ʦʩʣʘʙʣʝʥʠʶ ʭʠʤʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʚʦʜʳ 

ʩ ʢʠʩʣʦʪʘʤʠ. 

 
ʈʠʩʫʥʦʢ 3 ï ʀʟʤʝʥʝʥʠʝ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʪʠʪʨʫʝʤʳʭ ʢʠʩʣʦʪ ʚ ʦʙʨʘʟʮʘʭ ʨʘʟʤʦʨʦʞʝʥʥʦʡ ʢʣʶʢʚʳ 

 

ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʡ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʪʠʪʨʫʝʤʳʭ ʢʠʩʣʦʪ ʚ ʨʘʟʤʦʨʦʞʝʥʥʳʭ ʦʙʨʘʟʮʘʭ ʚʦ ʤʥʦʛʦʤ ʩʭʦʞʘ ʩ 

ʭʘʨʘʢʪʝʨʦʤ ʠʟʤʝʥʝʥʠʡ ʚʠʪʘʤʠʥʘ ʉ. ɺ ʦʙʨʘʟʮʝ ʢʣʶʢʚʳ, ʢʦʪʦʨʘʷ ʟʘʤʦʨʘʞʠʚʘʣʘʩʴ ʩ ʩʘʭʘʨʥʦʡ ʧʫʜʨʦʡ, ʧʦʪʝʨʠ 

ʢʠʩʣʦʪ ʤʠʥʠʤʘʣʴʥʳ. ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʪʠʪʨʫʝʤʳʭ ʢʠʩʣʦʪ ʚ ʜʝʬʨʦʩʪʠʨʦʚʘʥʥʦʤ ʦʙʨʘʟʮʝ ʙʫʜʝʪ ʩʦʩʪʘʚʣʷʪʴ 2,93%. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʣʘʛʠ, ʢʠʩʣʦʪ, ʚʠʪʘʤʠʥʘ ʉ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʪʦʤ ʦʙʨʘʟʮʝ 

ʟʘʤʦʨʦʞʝʥʥʳʭ ʷʛʦʜ, ʢʦʪʦʨʳʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʝʨʝʩʳʧʘʣʠʩʴ ʩʘʭʘʨʥʦʡ ʧʫʜʨʦʡ. 
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