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ʈɸɿɺʀʊʀɽ ʎʀʌʈʆɺʆʁ ɻʈɸʄʆʊʅʆʉʊʀ ʋ ʇɽɼɸɻʆɻʆɺ 
23 

ɹʦʩʪʘʥʦʚʘ ʃ.ʂ., ɹʘʡʯʦʨʦʚʘ ʂ.ʊ., ɹʘʡʯʦʨʦʚ  ɼ.ʊ. 
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ɹʘʡʨʘʤʫʢʦʚʘ ɸ. ʉ., ʇʘʧʰʫʦʚʘ ɼ.ʐ., ʂʦʯʢʘʨʦʚʘ ɸ.ʍ. 

ʀʉʂʋʉʉʊɺɽʅʅʓʁ ʀʅʊɽʃʃɽʂʊ ɺ ʄɽɼʀʎʀʅɽ  
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ɹʠʜʞʠʝʚʘ ʉ.ʍ., ɹʘʪʯʘʝʚʘ ɸ.ʄ., ʂʦʡʯʫʝʚʘ ʄ.ʄ. 

ʀʉʂʋʉʉʊɺɽʅʅʓʁ ʀʅʊɽʃʃɽʂʊ ɺ ʖʈʀɼʀʏɽʉʂʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ 
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ɹʦʨʣʘʢʦʚʘ ʄ.ɸ., ɹʘʡʯʦʨʦʚ ɼ.ʊ., ɹʘʡʯʦʨʦʚʘ ʂ.ʊ. 

ʆʉʅʆɺʓ ʀʅʌʆʈʄɸʎʀʆʅʅʆʁ ɹɽɿʆʇɸʉʅʆʉʊʀ ɺ 

ʇʈɸɺʆʆʍʈɸʅʀʊɽʃʔʅʓʍ ʆʈɻɸʅɸʍ - ʂɸʂ ʌɸʂʊʆʈ ʇʈɸɺʆɺʆɻʆ 

ʈɽɻʋʃʀʈʆɺɸʅʀʗ ʖʈʀɼʀʏɽʉʂʆʁ ʉʀʉʊɽʄʓ. 

63 

ɹʦʪʘʰʝʚʘ ʌ.ʖ., ʇʠʣʷʨʦʚʘ ɼ.ʊ. 

ɼʀʌʌɽʈɽʅʎʀɸʃʔʅʓɽ ʋʈɸɺʅɽʅʀʗ ɺ ʊɽʆʈʀʀ ʕʇʀɼɽʄʀʀ (ʄʆɼɽʃʀ 

ɹɽʁʃʀ) ʈɽɸʃʀɿɸʎʀʗ ɺ ʉʈɽɼɽ R 

67 

ɹʦʪʘʰʝʚʘ ʌ.ʖ., ʇʠʣʷʨʦʚʘ ɼ.ʊ. 

ʉʋɹʂʃɽʊʆʏʅɸʗ ʀ ʂʃɽʊʆʏʅɸʗ ʈɸɼʀʆɹʀʆʃʆɻʀʗ 
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ɹʦʪʘʰʝʚʘ ʌ.ʖ., ʋʟʜʝʥʦʚʘ ɿ.ɹ. 75 
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ɹʦʪʘʰʝʚʘ ʌ.ʖ., ʋʨʫʩʦʚʘ ʌ.ʂ., ʇʠʣʷʨʦʚʘ ɼ.ʊ. 

ʄʆɼɽʃʔ ɼʀʅɸʄʀʂʀ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʃɽʏɽʅʀʗ ʊʋɹɽʈʂʋʃɪɿɸ, 

ʈɽɸʃʀɿɸʎʀʗ ʅɸ ʗɿʓʂɽ R 
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ɻʦʯʠʷʝʚʘ ʄ.ɼ., ɹʘʪʯʘʝʚʘ ɸ.ʄ., ɼʞʫʞʫʝʚ ɼ.ɸ. 

ɻʈɸʌʀʏɽʉʂʆɽ ʄʆɼɽʃʀʈʆɺɸʅʀɽ WEB-ʉɸʁʊɸ ɺ ʉʈɽɼɽ STARUML 
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ɻʦʯʠʷʝʚʘ ʄ.ɼ., ɹʦʛʘʪʳʨʝʚʘ ɼ.ɸ., ʅʘʧʰʝʚ ʐ.ʄ. 

ʉʊʈʋʂʊʋʈʅʓʁ ʇʆɼʍʆɼ ʇʈʆɽʂʊʀʈʆɺɸʅʀʗ ʀʅʊɽʈʅɽʊ-ʄɸɻɸɿʀʅɸ 
90 

ɼʦʢʫʤʦʚʘ ʃ. ʐ.  

ɺʃʀʗʅʀɽ ʎʀʌʈʆɺʓʍ ʊɽʍʅʆʃʆɻʀʁ ʅɸ ɼʀʅɸʄʀʂʋ ʎɽʅʅʆʉʊɽʁ ʀ 

ʄʀʈʆɺʆɿɿʈɽʅʀʗ ɺ ʉʆɺʈɽʄɽʅʅʆʄ ʆɹʑɽʉʊɺɽ 

96 

ʂʠʧʢʝʝʚʘ ɸ.ʄ. 

ʇʈʀʄɽʅɽʅʀɽ ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʊɽʍʅʆʃʆɻʀʁ ɺ ʌʀʅɸʅʉʆɺʆʄ 

ʉɽʂʊʆʈɽ ʕʂʆʅʆʄʀʂʀ 

99 

ʂʠʧʢʝʝʚʘ ɸ.ʄ., ʐʘʭʘʥʦʚʘ ɿ.ʖ. 

ʇʈʀʄɽʅɽʅʀɽ ʉʆɺʈɽʄɽʅʅʓʍ ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʊɽʍʅʆʃʆɻʀʁ ɺ 

ʉʀʉʊɽʄɽ ɺʓʉʐɽɻʆ ʆɹʈɸɿʆɺɸʅʀʗ 

101 

ʂʦʯʢʘʨʦʚʘ ʇ.ɸ., ʍʫʙʠʝʚ ʄ.ʅ. 

ɺʅɽɼʈɽʅʀɽ ʂʆʈʇʆʈɸʊʀɺʅʆʁ ʂʆʄʄʋʅʀʂɸʎʀʆʅʅʆʁ ʇʃɸʊʌʆʈʄʓ BIG 

BLUE BUTTON ɺ ʋʏɽɹʅʓʁ ʇʈʆʎɽʉʉ ɺʋɿɸ 

104 

ʄʦʨʦʟʦʚʘ ʅ.ɺ., ɿʶʟʠʥʘ ɼ.ʇ. 

ʉʆɿɼɸʅʀɽ ʐɸɹʃʆʅɸ ʇʈʆʌʀʃʗ ɼʃʗ ʉʆʎʀɸʃʔʅʆʁ ʉɽʊʀ ɺ ANDROID 

STUDIO 
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ʄʦʨʦʟʦʚʘ ʅ.ɺ., ʊʫʨʢʣʠʝʚ ʈ.ɸ. 

ʉʆɿɼɸʅʀɽ ʀʅʌʆʈʄɸʎʀʆʅʅʆʁ ɹɸɿʓ ɼʃʗ ʇʈɽɼʇʈʀʗʊʀʗ ʇʆ 

ʈɽɸʃʀɿɸʎʀʀ ʉɺɽʊʆʊɽʍʅʀʏɽʉʂʆʁ ʇʈʆɼʋʂʎʀʀ 

113 

ʊʝʤʠʨʦʚʘ ʃ.ɻ., ʐʘʧʦʰʥʠʢʦʚ ɼ.ʀ. 

ʈɽʃʗʎʀʆʅʅɸʗ ɹɸɿɸ ɼɸʅʅʓʍ ʀ ɽɽ ʇʈʆɽʂʊʀʈʆɺɸʅʀɽ ɼʃʗ ʀʉ 
118 

ʐʘʚʪʠʢʦʚʘ ʃ.ʄ., ʄʘʤʯʫʝʚ ɸ.ʂ. 

ʆʉʆɹɽʅʅʆʉʊʀ ʇʈʆɻʈɸʄʄʀʈʆɺɸʅʀʗ ɹɸɿ ɼɸʅʅʓʍ ʅɸ ʗɿʓʂɽ ʉ# 
121 

ʕʨʢʝʥʦʚʘ ʄ.ʋ., ɹʳʪʜʘʝʚʘ ʃ.ʀ. 

ʆɹʋʏɸʖʑʀɽ ʉʀʉʊɽʄʓ ɺ ʆɹʈɸɿʆɺɸʅʀʀ 
125 

 

  

ʄɽɼʀʎʀʅʉʂʀɽ ʅɸʋʂʀ 
   

ʋʟʜʝʥʦʚ ʄ.ɸ., ʋʟʜʝʥʦʚ ɸ.ʄ. 

ɸʅɸʊʆʄʀʏɽʉʂʀɽ ʀ  ʌʋʅʂʎʀʆʅɸʃʔʅʓɽ ʆʉʆɹɽʅʅʆʉʊʀ 

ɻʀɼʈʆʅɽʌʈʆɿɸ III ɸ ʉʊ. ʋ ɹʆʃʔʅʓʍ ʅɽ ʇʆʃʅʆʉʊʔʖ ʋɼɺʆɽʅʅʆʁ 

ʃʆʍɸʅʂʆʁ ʀ ʈɽɿʋʃʔʊɸʊʓ ʃɽʏɽʅʀʗ  ʕʊʀʍ ɹʆʃʔʅʓʍ   ʇʈʀ 

ʇʈʀʄɽʅɽʅʀʀ ʆʈʀɻʀʅɸʃʔʅʆɻʆ ʆʇɽʈɸʊʀɺʅʆɻʆ ʄɽʊʆɼɸ: çʄɽʊʆɼ 

ʆʇɽʈɸʊʀɺʅʆɻʆ ʃɽʏɽʅʀʗ ɹʆʃʔʅʓʍ ʇʆɿɼʅɽʁ ʉʊɸɼʀɽʁ ɻʀɼʈʆʅɽʌʈʆɿɸ 

(III  ɸ ʩʪ.) ʅɽ ʇʆʃʅʆʉʊʔʖ ʋɼɺʆɽʅʅʆʁ ʃʆʍɸʅʂʀè 

130 

ʋʟʜʝʥʦʚ ʄ.ɸ., ʋʟʜʝʥʦʚ ɸ.ʄ., ɼʠʧʘʢ ʉʝʰʘʜʨʠ ʈʘʤʘʨʘʪʭʥʘʤ, ɹʘʪʯʘʝʚʘ ʂ. ɸ. 

ɸʂʊʋɸʃʔʅʆʉʊʔ ʀɿʋʏɽʅʀʗ ɺɿɸʀʄʆʉɺʗɿʀ ʇɸʊʆɻɽʅɽɿʆɺ  

ʄʆʏɽʂɸʄɽʅʅʆʁ ɹʆʃɽɿʅʀ ʀ ʉɽʈɼɽʏʅʆ ï ʉʆʉʋɼʀʉʊʓʍ ɿɸɹʆʃɽɺɸʅʀʁ  

134 

ʋʟʜʝʥʦʚ ʄ.ɸ., ʋʟʜʝʥʦʚ ɸ.ʄ., ʍʫʙʠʝʚʘ ɸ.ʄ. 

ʅɸʐ ʆʇʓʊ ʈɸɼʀʂɸʃʔʅʆʁ ʎʀʉʊʕʂʊʆʄʀʀ ʉ ʆʈʊʆʊʆʇʀʏɽʉʂʆʁ 

ʀʃɽʆʎʀʉʊʆʇʃɸʉʊʀʂʆʁ ʇʆ ʄɽʊʆɼʋ U.E. STUDER 

140 

ʋʟʜʝʥʦʚ ʄ.ɹ., ɸʡʙʘʟʦʚʘ ʌ.ʋ., ʍʫʧʩʝʨʛʝʥʦʚ ɹ.ɸ. 

ɻɽʅɽʊʀʏɽʉʂʀɽ ɿɸɹʆʃɽɺɸʅʀʗ ʋ ɼɽʊɽʁ ʅɸ ʇʈʀʄɽʈɽ 

ʌɽʅʀʃʂɽʊʆʅʋʈʀʀ 

145 

ʋʟʜʝʥʦʚ ʄ.ɹ., ɹʦʣʦʪʯʠʝʚʘ ɸ.ʉ., ʋʟʜʝʥʦʚʘ ʃ.ʍ. 

ɸʅɸʃʀɿ ʂʃʀʅʀʏɽʉʂʀʍ ʇʈʆʗɺʃɽʅʀʁ ɼʀʉʄɽʅʆʈɽʀ ʆɹʋʏɸʖʑʀʍʉʗ 

ʄɽɼʀʎʀʅʉʂʆɻʆ ʀʅʉʊʀʊʋʊɸ ʉɽɺɽʈʆ-ʂɸɺʂɸɿʉʂʆʁ ɻʆʉʋɼɸʈʉʊɺɽʅʅʆʁ 

ɸʂɸɼɽʄʀʀ 

148 
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ʋʨʫʩʦʚʘ ɸ.ɸ., ɸʙʨʘʶʢʦʚʘ ʄ.ɸ. 

ʊʋɹɽʈʂʋʃɽɿ ʂɸʂ ʄɽɼʀʂʆ-ʉʆʎʀɸʃʔʅɸʗ ʇʈʆɹʃɽʄɸ 
152 

ʋʨʫʩʦʚʘ ɸ.ɸ., ʂʦʧʩʝʨʛʝʥʦʚʘ ʄ.ʍ. 

ʄɽɼʀʂʆ ʉʆʎʀɸʃʔʅɸʗ ʇʈʆɹʃɽʄɸ ɸʃʂʆɻʆʃʀɿʄɸ ʀ 

ʅɸʈʂʆɿɸɺʀʉʀʄʆʉʊʀ 

158 

ʋʨʫʩʦʚʘ ɸ.ɸ., ʂʦʧʩʝʨʛʝʥʦʚʘ ʄ.ʍ., ʋʨʫʩʦʚ ɸ.ɸ. 

ɸɹʆʈʊ ʂɸʂ ʄɽɼʀʂʆ-ʉʆʎʀɸʃʔʅɸʗ ʇʈʆɹʃɽʄɸ ɺ ʈʌ, ʂʏʈ ʀ ɿɸ ʈʋɹɽɾʆʄ 
163 

ʋʨʫʩʦʚʘ ɸ.ɸ., ʇʠʣʷʨʦʚʘ ɼ.ʊ. 

ɼʀʅɸʄʀʂɸ ʂʆɽʏʅʆɻʆ ʌʆʅɼɸ ɺ ʂɸʈɸʏɸɽɺʆ-ʏɽʈʂɽʉʉʂʆʁ ʈɽʉʇʋɹʃʀʂɽ 

ʅɸ ʌʆʅɽ COVID -19 

168 

ʋʨʫʩʦʚʘ ɸ.ɸ., ʋʨʫʩʦʚʘ ʌ.ʂ., ʋʨʫʩʦʚ ɸ.ɸ. 

ʉʊɸʊʀʉʊʀʏɽʉʂʀʁ ɸʅɸʃʀɿ ʉʊʈʋʂʊʋʈʓ ɿɸɹʆʃɽɺɸɽʄʆʉʊʀ ʀ 

ʉʄɽʈʊʅʆʉʊʀ ʆʅʂʆʃʆɻʀʏɽʉʂʀʄʀ ɿɸɹʆʃɽɺɸʅʀʗʄʀ ɺ ʂʏʈ 

173 

ʍʘʧʘʝʚ ɹ.ɸ., ɹʘʡʨʘʤʫʢʦʚʘ ɸ.ɸ., ʍʘʧʘʝʚʘ ɸ.ɹ., ɻʫʨʪʫʝʚʘ ʄ.ɸ., ʊʘʤʙʠʝʚʘ ɿ.ʅ. 

ʉɺʗɿʔ ɿɸɹʆʃɽɺɸɽʄʆʉʊʀ ʀʅʌɸʈʂʊʆʄ ʄʀʆʂɸʈɼɸ ʀ ʅɽʉʊɸɹʀʃʔʅʆʁ 

ʉʊɽʅʆʂɸʈɼʀɽʁ ʉ ʉʆʃʅɽʏʅʆʁ ʀ ɻɽʆʄɸɻʅʀʊʅʆʁ ɸʂʊʀɺʅʆʉʊʔʖ 

179 

 

  

ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʓɽ ʅɸʋʂʀ 
 

ɻʝʜʠʝʚ ʂ.ʊ., ʅʠʢʦʣʝʥʢʦ ɸ.ʅ. 

ɼʀʅɸʄʀʂɸ ʕʃɽʄɽʅʊʆɺ ʇʀʊɸʅʀʗ ʈɸʉʊɽʅʀʁ ʇʈʀ ʇʈʀʄɽʅɽʅʀʀ 

ɸɿʆʊʅʓʍ ʋɼʆɹʈɽʅʀʁ 

188 

ʊʝʢʝʝʚ ʄ.ʕ., ɹʘʡʯʦʨʦʚ ʄ-ɸ. ʄ., ʊʝʢʝʝʚʘ ʄ.ɼ. 

ʇʋʊʀ ʉʆʂʈɸʑɽʅʀʗ ʇʆʊɽʈʔ ʇʀʊɸʊɽʃʔʅʓʍ ɺɽʑɽʉʊɺ ʇʈʀ ɿɸɻʆʊʆɺʂɽ 

ʉɽʅɸ 

191 

ʊʝʢʝʝʚ ʄ.ʕ., ɹʘʡʯʦʨʦʚ ʄ-ɸ. ʄ., ʊʝʢʝʝʚʘ ʄ.ɼ. 

ʈɸʎʀʆʅɸʃʔʅʆɽ ʂʆʈʄʃɽʅʀɽ ʉʋʍʆʉʊʆʁʅʓʍ ʀ ʅʆɺʆʊɽʃʔʅʓʍ ʂʆʈʆɺ 
193 

ʊʝʢʝʝʚ ʄ.ʕ., ɹʘʡʯʦʨʦʚʘ ʈ.ʂ., ʊʝʢʝʝʚʘ ʄ.ɼ. 

ʆʈɻɸʅʀɿɸʎʀʗ ʈɸʎʀʆʅɸʃʔʅʆɻʆ ʂʆʈʄʃɽʅʀʗ ʀ ʉʆɼɽʈɾɸʅʀʗ ʂʆʈʆɺ-

ʇɽʈɺʆʊɽʃʆʂ ʃɽʊʆʄ 

195 

 

  

ʊɽʍʅʀʏɽʉʂʀɽ ʅɸʋʂʀ 
   

ɹʘʡʨʘʤʫʢʦʚ ɸ.ʆ. 

ʆ ɹɽɿɸɹʈɸɿʀɺʅʆʁ ʋʃʔʊʈɸɿɺʋʂʆɺʆʁ ʌʀʅʀʐʅʆʁ ʆɹʈɸɹʆʊʂɽ 

ʇʆɺɽʈʍʅʆʉʊʅʓʄ ʇʃɸʉʊʀʏɽʉʂʀʄ ɼɽʌʆʈʄʀʈʆɺɸʅʀɽʄ 

198 

ʂʷʪʦʚ ʅ.ʍ. 

ʆʎɽʅʂɸ ʅɸʇʈʗɾɽʅʅʆ-ɼɽʌʆʈʄʀʈʆɺɸʅʅʆɻʆ ʉʆʉʊʆʗʅʀʗ ʆʉʅʆɺɸʅʀʗ 

ɾɽʉʊʂʆɻʆ ʃɽʅʊʆʏʅʆɻʆ ʌʋʅɼɸʄɽʅʊɸ 

201 

 

   

ʕʂʆʅʆʄʀʂɸ 

ɹʦʩʪʘʥʦʚʘ ʇ.ʀ., ɸʜʞʠʝʚʘ ʉ.ʉ. 

ʂʈɽɼʀʊʅɸʗ ʉʊʈɸʊɽɻʀʗ ʆʈɻɸʅʀɿɸʎʀʀ 
205 

ʐʢʦʣʴʥʠʢʦʚʘ ʅ.ʅ., ʉʝʤʝʥʦʚʘ ʂ.ʉ. 

ʇʈʆɹʃɽʄʓ ʀ ʇɽʈʉʇɽʂʊʀɺʓ ʕʌʌɽʂʊʀɺʅʆɻʆʀʉʇʆʃʔɿʆɺɸʅʀʗ 

ʈɽʉʋʈʉʅʆʁ ɹɸɿʓ ʂʆʄʄɽʈʏɽʉʂʆɻʆ ɹɸʅʂɸ 

208 

 

 

  

ʖʈʀʉʇʈʋɼɽʅʎʀʗ 

ʏʦʯʫʝʚʘ ɿ.ɸ. 

ʉʆɼɽʈɾɸʅʀɽ ʀʅʉʊʀʊʋʊɸ ʉʄʗɻʏɽʅʀʗ ʅɸʂɸɿɸʅʀʗ ɺ ʋɻʆʃʆɺʅʆʄ 

ɿɸʂʆʅʆɼɸʊɽʃʔʉʊɺɽ 

212 

 ʐʘʤʘʥʩʢʠʡ ɼ.ɸ. 

ʇʈʆɹʃɽʄʓ ɸʅʊʀʂʆʈʈʋʇʎʀʆʅʅʆʁ ɹɽɿʆʇɸʉʅʆʉʊʀ ɺ ʇɸʈɸɼʀɻʄɽ 

ʈɸɿɺʀʊʀʗ ʅɸʎʀʆʅɸʃʔʅʆɻʆ ʕɻʆʀɿʄɸ 

215 
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ʉʆʎʀɸʃʔʅʓɽ ʀ ɻʋʄɸʅʀʊɸʈʅʓɽ ʅɸʋʂʀ  

 

ʋɼʂ 159.9 

 ɸ24 

   

ʇʉʀʍʆʃʆɻʀʏɽʉʂʀɽ ʆʉʆɹɽʅʅʆʉʊʀ ɺʃʀʗʅʀʗ ʇʈʆʌɽʉʉʀʀʀ 

ʕʂʆʅʆʄʀʉʊɸ  ʅɸ ʌʆʈʄʀʈʆɺɸʅʀɽ ʍɸʈɸʂʊɽʈɸ 

 ɸʛʠʨʙʦʚʘ ɼ.ʄ., ɹʘʡʨʘʤʢʫʣʦʚʘ ʈ.ʍ-ɸ.   

(ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ, ʛ. ʏʝʨʢʝʩʩʢ) 

 

ʃʶʜʠ, ʥʠʢʦʛʜʘ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ  

ʥʝ ʠʟʫʯʘʚʰʠʝ ʵʢʦʥʦʤʠʢʫ, ʧʦʭʦʞʠ ʥʘ ʛʣʫʭʠʭ, 

 ʢʦʪʦʨʳʝ ʧʳʪʘʶʪʩʷ ʦʮʝʥʠʪʴ ʟʚʫʯʘʥʠʝ ʦʨʢʝʩʪʨʘ.  

ʇ. ʉʘʤʫʵʣʴʩʦʥ 

ʇʨʦʬʝʩʩʠʷ ï (ʣʘʪ. ʩʣʦʚʦ professio), ʦʟʥʘʯʘʝʪ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʯʝʣʦʚʝʢʘ, ʦʙʣʘʜʘʶʱʝʛʦ ʥʘʙʦʨʘʤ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ 

ʟʥʘʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʧʨʦʮʝʩʩʝ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʧʳʪʘ ʠ ʩʧʝʮʠʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ. ʍʦʯʝʪʩʷ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʦʬʝʩʩʠʷ  - ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʚʠʜ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʦ  ʠ ʩʧʝʮʠʘʣʴʥʘʷ 

ʝʛʦ ʩʦʮʠʘʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʦʧʨʝʜʝʣʝʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʯʝʣʦʚʝʢʘ. ɹʨʠʪʘʥʩʢʠʝ 

ʵʢʦʥʦʤʠʩʪʳ ɸʣʝʢʩʘʥʜʨ ʂʘʨʨ-ʉʦʥʜʝʨʩ ʠ ʇʦʣ ʋʠʣʩʦʥ ʫʢʘʟʳʚʘʣʠ, ʯʪʦ ʧʨʝʜʩʪʘʚʠʪʝʣʠ 

ʢʘʞʜʦʡ ʧʨʦʬʝʩʩʠʠ ʞʠʚʫʪ ʚ ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʥʥʦʤ ʩʦʙʩʪʚʝʥʥʦʤ ʤʠʨʝ. ɾʠʟʥʝʥʥʳʝ 

ʦʨʠʝʥʪʠʨʳ, ʮʝʥʥʦʩʪʠ, ʫʩʪʘʥʦʚʢʠ, ʪʨʘʜʠʮʠʠ, ʷʟʳʢ ʤʦʛʫʪ ʧʦʥʷʪʴ ʣʠʰʴ ʪʝ ʣʶʜʠ, ʢʦʪʦʨʳʝ 

ʞʠʚʫʪ ʩʨʝʜʠ ʥʠʭ.  

ɺʩʝ ʤʳ ʟʘʤʝʯʘʝʤ, ʢʘʢ ʤʝʥʷʝʤʩʷ ʩ ʛʦʜʘʤʠ, ʢʦʤʫ-ʪʦ ʧʨʠʭʦʜʠʪʩʷ ʙʳʪʴ ʩʪʨʦʞʝ, ʢʦʤʫ-

ʪʦ ʤʷʛʯʝ. ʀ ʜʝʣʦ ʪʫʪ ʥʝ ʪʦʣʴʢʦ ʚ ʦʙʨʘʟʝ ʞʠʟʥʠ, ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ  ʠ ʚʦʟʨʘʩʪʝ. ɿʥʘʯʠʪʝʣʴʥʳʡ 

ʩʣʝʜ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʰʝʛʦ  ʭʘʨʘʢʪʝʨʘ ʥʘʢʣʘʜʳʚʘʝʪ ʠ ʥʘʰʘ ʧʨʦʬʝʩʩʠʷ. 

ʇʨʦʬʝʩʩʠʷ,  ʢʦʥʝʯʥʦ, ʦʩʪʘʚʣʷʝʪ ʦʛʨʦʤʥʳʡ ʦʪʧʝʯʘʪʦʢ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʭʘʨʘʢʪʝʨʘ. ɺ 

ʥʘʫʯʥʳʡ ʦʙʠʭʦʜ ʪʝʨʤʠʥ çʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʜʝʬʦʨʤʘʮʠʷè ʚʧʝʨʚʳʝ ʚʚʝʣ ʩʦʮʠʦʣʦʛ 

ʇʠʪʠʨʠʤ ʉʦʨʦʢʠʥ. ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʜʝʬʦʨʤʘʮʠʷ ï ʵʪʦ ʣʶʙʳʝ ʠʟʤʝʥʝʥʠʷ ʣʠʯʥʦʩʪʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʯʝʣʦʚʝʢʘ, ʚʦʟʥʠʢʘʶʱʠʝ ʚʩʣʝʜʩʪʚʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ [3]. 

 ɺʩʝ ʤʳ ʟʥʘʝʤ, ʯʪʦ ʠʥʪʝʥʩʠʚʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʭʘʨʘʢʪʝʨʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʜʝʪʩʢʠʡ 

ʧʝʨʠʦʜ, ʢʦʛʜʘ ʧʝʨʚʠʯʥʳʤʠ ʘʛʝʥʪʘʤʠ  ʟʘʢʣʘʜʳʚʘʝʪʩʷ ʧʝʨʚʦʥʘʯʘʣʴʥʳʡ ʬʫʥʜʘʤʝʥʪ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʣʠʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʝʙʝʥʢʘ. ʉʪʘʥʦʚʣʝʥʠʝ ʭʘʨʘʢʪʝʨʘ ʥʘ ʵʪʦʤ ʥʝ 

ʟʘʢʘʥʯʠʚʘʝʪʩʷ. 

ʇʦ ʤʥʝʥʠʶ ʙʦʣʴʰʠʥʩʪʚʘ ʧʩʠʭʦʣʦʛʦʚ, ʭʘʨʘʢʪʝʨ ʬʦʨʤʠʨʫʝʪʩʷ ʝʱʸ ʚ ʩʘʤʦʤ ʨʘʥʥʝʤ 

ʜʝʪʩʪʚʝ, ʠ ʠʟʤʝʥʠʪʴ ʝʛʦ ʨʝʘʣʴʥʦ ʥʝʚʦʟʤʦʞʥʦ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʯʘʩʪʴ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʩʬʝʨʝ 

ʧʩʠʭʦʣʦʛʠʠ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʭʘʨʘʢʪʝʨ ʯʝʣʦʚʝʢʘ ʤʝʥʷʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ ʥʘʰʝʡ ʞʠʟʥʠ [2]. ɺʦ 

ʚʟʨʦʩʣʦʤ ʚʦʟʨʘʩʪʝ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʧʨʦʮʝʩʩʝ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʘʥʦʚʣʝʥʠʝ ʭʘʨʘʢʪʝʨʘ ʥʝ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ, ʧʨʦʩʪʦ 

ʧʝʨʝʭʦʜʠʪ ʥʘ ʙʦʣʝʝ ʩʦʟʥʘʪʝʣʴʥʳʡ ʠ ʥʦʚʳʡ ʵʪʘʧ ʞʠʟʥʠ. ʊʘʢʞʝ ʚʳʨʘʙʘʪʳʚʘʶʪʩʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʭʘʨʘʢʪʝʨʘ ʫ ʣʶʜʝʡ ʨʘʟʥʳʭ ʧʨʦʬʝʩʩʠʡ. ʅʘ ʧʦʨʷʜʦʯʥʦʛʦ 

ʯʝʣʦʚʝʢʘ ʣʶʙʘʷ ʧʨʦʬʝʩʩʠʷ ʦʪʢʣʘʜʳʚʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʦʪʧʝʯʘʪʦʢ, ʦʥʘ ʢʘʢ ʙʳ 

ʩʦʚʝʨʰʝʥʩʪʚʫʝʪ ʠ ʫʣʫʯʰʘʝʪ ʪʝ ʢʘʯʝʩʪʚʘ ʭʘʨʘʢʪʝʨʘ, ʯʪʦ ʫʞʝ ʟʘʣʦʞʝʥʳ ʠ ʠʤʝʶʪʩʷ ʫ 

ʯʝʣʦʚʝʢʘ. ɼʝʣʘʝʪ ʯʝʣʦʚʝʢʘ ʛʘʨʤʦʥʠʯʥʝʝ, ʤʫʜʨʝʝ, ʣʫʯʰʝ, ʰʠʨʝ, ʣʫʯʰʝ, ʪʦ ʝʩʪʴ ʩʦʚʝʨʰʘʝʪʩʷ 

ʩʚʦʝʦʙʨʘʟʥʦʝ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʯʝʣʦʚʝʯʝʩʢʦʡ ʣʠʯʥʦʩʪʠ, ʯʝʣʦʚʝʢ ʚʦʟʚʳʰʘʝʪʩʷ ʥʘ ʥʦʚʫʶ 

ʩʪʝʧʝʥʴ ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ [4].  

  



7 

 

ʊʘʙʣʠʮʘ 1. ʌʦʨʤʫʣʘ ʚʳʙʦʨʘ ʧʨʦʬʝʩʩʠʠ 

çʍʦʯʫè çʄʦʛʫè çʅʘʜʦè 

ʉʢʣʦʥʥʦʩʪʠ ï ʵʪʦ 

ʧʨʠʪʷʟʘʥʠʷ, ʞʝʣʘʥʠʷ, 

ʯʝʣʦʚʝʢʘ, ʧʦʙʫʞʜʘʶʱʠʝ ʢ 

ʢʘʢʦʡ-ʪʦ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʩʪʨʝʤʣʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʢ 

ʢʦʥʝʯʥʦʤʫ ʨʝʟʫʣʴʪʘʪʫ, ʥʦ 

ʢ ʧʨʦʮʝʩʩʫ. 

ʀʥʪʝʨʝʩ ï ʧʦʣʦʞʠʪʝʣʴʥʳʡ 

ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʧʨʦʮʝʩʩ 

ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ 

ʅʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ:  

ʃʠʯʥʦʩʪʥʳʝ  ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʉʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ 

ʉʧʦʩʦʙʥʦʩʪʠ ï 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʯʝʣʦʚʝʢʘ, ʦʪ 

ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʫʩʧʝʭ ʚ 

ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʇʦʪʨʝʙʥʦʩʪʠ ʚ ʨʳʥʢʝ 

ʪʨʫʜʘ ï ʥʘʣʠʯʠʝ ʨʘʙʦʯʠʭ 

ʤʝʩʪ ʧʦ ʠʟʙʨʘʥʥʦʡ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʡ 

ʧʨʦʬʝʩʩʠʠ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ. 

ʅʫʞʥʘ ʣʠ ʦʥʘ ʤʦʝʡ 

ʈʝʩʧʫʙʣʠʢʝ, ʤʥʝ, ʤʦʝʡ 

ʩʝʤʴʝ. 

 

ʅʘ ʚʳʩʦʢʦʤʝʨʥʳʭ, ʵʛʦʠʩʪʠʯʥʳʭ, ʛʦʨʜʳʭ ʣʶʜʝʡ, ʧʨʦʬʝʩʩʠʷ ʦʙʳʯʥʦ ʥʘʢʣʘʜʳʚʘʝʪ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʡ ʦʪʧʝʯʘʪʦʢ, ʪʦ ʝʩʪʴ ʪʘʢʠʝ ʣʶʜʠ ʧʦʧʨʦʩʪʫ ʧʦʨʪʷʪʩʷ ʠ ʩʪʘʥʦʚʷʪʩʷ ʭʫʞʝ, 

ʯʘʩʪʦ ʥʝʚʳʥʦʩʠʤʳʤʠ. ʊʘʢʦʡ ʯʝʣʦʚʝʢ, ʟʘʥʷʚ ʢʘʢʫʶ-ʣʠʙʦ ʧʨʦʬʝʩʩʠʶ, ʯʝʨʝʟ ʦʧʨʝʜʝʣʸʥʥʳʡ 

ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʧʨʝʚʨʘʱʘʝʪʩʷ ʠʥʳʤʠ ʩʣʦʚʘʤʠ ʚ ʞʠʚʦʛʦ ʨʦʙʦʪʘ, ʢʦʪʦʨʳʡ ʛʜʝ ʙʳ ʵʪʦ ʥʠ 

ʙʳʣʦ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʫ ʩʝʙʷ ʜʦʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʦʜʦʣʞʘʝʪ ʚʳʧʦʣʥʷʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ 

ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ ʧʦʣʥʦʩʪʴʶ ʩʣʠʚʘʶʪʩʷ ʩ ʝʛʦ ʭʘʨʘʢʪʝʨʦʤ. ʏʝʣʦʚʝʢ ʤʝʥʷʝʪʩʷ, ʥʦ ʥʝ ʚ 

ʣʫʯʰʫʶ ʩʪʦʨʦʥʫ. ʏʘʩʪʦ ʩ ʪʘʢʠʤʠ ʣʶʜʴʤʠ ʩʪʘʥʦʚʠʪʩʷ ʥʝʚʦʟʤʦʞʥʦ ʜʘʞʝ ʦʙʱʘʪʴʩʷ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʩʠʭʦʣʦʛʦ-ʣʠʯʥʦʩʪʥʳʝ ʢʘʯʝʩʪʚʘ ʵʢʦʥʦʤʠʩʪʘ.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 1. ʇʩʠʭʦʣʦʛʦ-ʣʠʯʥʦʩʪʥʳʝ ʢʘʯʝʩʪʚʘ ʵʢʦʥʦʤʠʩʪʘ 

 

ʕʢʦʥʦʤʠʩʪʳ ʪʘʢʞʝ ʩ ʧʝʨʠʦʜʦʤ ʩʪʘʥʦʚʷʪʩʷ ʚʝʩʴʤʘ ʨʘʩʯʸʪʣʠʚʳʤʠ. ʋ ʥʠʭ ʚʩʝ ʙʝʟ 

ʠʩʢʣʶʯʝʥʠʷ ʚʳʯʠʩʣʝʥʦ ʠ ʨʘʩʩʯʠʪʘʥʦ, ʦʥʠ ʚʩʸ ʩʧʣʘʥʠʨʦʚʘʣʠ ʥʘ ʜʣʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ. ɺ 

ʩʣʫʯʘʝ ʝʩʣʠ ʯʪʦ-ʥʠʙʫʜʴ ʤʝʰʘʝʪ ʠʭ ʧʣʘʥʘʤ, ʪʘʢʞʝ, ʝʩʣʠ ʢʪʦ-ʪʦ ʥʠʢʘʢ ʥʝ ʧʦʢʦʨʷʝʪʩʷ ʠʭ 

ʚʣʘʩʪʠ ð ʫ ʥʠʭ ʧʦʨʦʞʜʘʝʪʩʷ ʨʘʟʜʨʘʞʠʪʝʣʴʥʦʩʪʴ,  ʪʘʢʞʝ ʚʦʟʤʫʱʝʥʠʝ. ʇʦʜʦʙʥʳʝ ʣʶʜʠ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʚʝʩʴʤʘ ʞʘʜʥʳ, ʩʢʫʧʳ ʪʘʢʞʝ ʤʝʣʦʯʥʳ. ɺʳʙʦʨ ʧʨʦʬʝʩʩʠʠ ð ʦʜʠʥ ʠʟ ʩʘʤʳʭ 

ʦʩʥʦʚʥʳʭ ʵʪʘʧʦʚ ʚ ʞʠʟʥʠ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ. ʊʦ, ʥʘʩʢʦʣʴʢʦ ʧʨʦʬʝʩʩʠʷ ʙʫʜʝʪ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʧʦʩʦʙʥʦʩʪʷʤ ʠ ʩʢʣʦʥʥʦʩʪʷʤ ʯʝʣʦʚʝʢʘ, ʥʘʩʢʦʣʴʢʦ ʵʬʬʝʢʪʠʚʥʦ ʯʝʣʦʚʝʢ 

ʇʩʠʭʦʣʦʛʦ-ʣʠʯʥʦʩʪʥʳʝ ʢʘʯʝʩʪʚʘ ʵʢʦʥʦʤʠʩʪʘ 

1. ʈʘʟʚʠʪʘʷ ʣʦʛʠʯʝʩʢʘʷ ʧʘʤʷʪʴ 

2. ʋʚʝʨʝʥʥʦʩʪʴ ʚ ʩʝʙʝ, ʦʪʚʝʪʩʪʚʝʥʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʜʝʣʫ, 

ʦʨʛʘʥʠʟʦʚʘʥʥʦʩʪʴ 

3. ɺʳʩʦʢʘʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ 

4. ʉʧʦʩʦʙʥʦʩʪʴ ʨʘʙʦʪʘʪʴ ʩ ʙʦʣʴʰʠʤ ʦʙʲʸʤʦʤ ʠʥʬʦʨʤʘʮʠʠ 

5. ʉʢʣʦʥʥʦʩʪʴ ʢ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤ ʚʠʜʘʤ ʜʝʷʪʝʣʴʥʦʩʪʠ 

6. ʋʤʝʝʪ ʘʨʛʫʤʝʥʪʠʨʦʚʘʪʴ, ʜʦʢʘʟʳʚʘʪʴ, ʩʚʦʶ ʪʦʯʢʫ ʟʨʝʥʠʷ (ʧʠʩʴʤʝʥʥʦ ʠ 

ʫʩʪʥʦ)  

7. ɸʢʪʠʚʥʘʷ ʞʠʟʥʝʥʥʘʷ ʧʦʟʠʮʠʷ 

8. ɺʳʩʦʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚʥʠʤʘʥʠʷ 
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ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʚ ʝʛʦ ʧʨʦʬʝʩʩʠʠ ʜʝʡʩʪʚʠʷ ð ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʙʫʜʝʪ 

ʦʧʨʝʜʝʣʷʪʴ ʢʘʯʝʩʪʚʦ ʝʛʦ ʞʠʟʥʠ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʯʝʥʴ ʚʘʞʥʦ ʧʨʠ ʚʳʙʦʨʝ ʧʨʦʬʝʩʩʠʠ ʫʯʠʪʳʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦ-ʪʠʧʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʯʝʣʦʚʝʢʘ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʙʫʜʫʱʝʡ 

ʧʨʦʬʝʩʩʠʠ.  ɺʳʙʠʨʘʪʴ ʥʝʦʙʭʦʜʠʤʦ ʪʫ ʧʨʦʬʝʩʩʠʶ, ʛʜʝ ʯʝʣʦʚʝʢ ʤʦʞʝʪ ʩʝʙʷ 

ʩʘʤʦʨʝʘʣʠʟʦʚʘʪʴ ʠ ʨʘʟʚʠʚʘʪʴ ʩʚʦʡ ʣʠʯʥʦʩʪʥʳʡ ʧʦʪʝʥʮʠʘʣ. 
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ʄɽʊɸʌʆʈʀʏɽʉʂʀɽ ʄʆɼɽʃʀ ɺ ʉʆɺʈɽʄɽʅʅʆʄ ɸʅɻʃʆʗɿʓʏʅʆʄ 

ʄɸʉʉɽɼʀʁʅʆʄ ʅʋʊʈʀʎʀʆʅɸʃʔʅʆʄ ɼʀʉʂʋʈʉɽ 

 ɸʢʙʘʝʚʘ ʌ.ɹ.   

(ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ, ʛ. ʏʝʨʢʝʩʩʢ) 

 

ʀʟʫʯʝʥʠʝ ʤʝʪʘʬʦʨʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʪʳʩʷʯʝʣʝʪʠʡ. 

ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʪ ʧʦ ʪʝʤʝ ʠ ʥʝ ʤʝʥʝʝ ʟʥʘʯʠʪʝʣʴʥʳʡ 

ʥʘʢʦʧʣʝʥʥʳʡ ʦʧʳʪ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʬʝʥʦʤʝʥʘ ʤʝʪʘʬʦʨʳ ʧʨʦʜʦʣʞʘʝʪʩʷ ʠ ʩʝʛʦʜʥʷ. 

ʊʝʥʜʝʥʮʠʷ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʦʙʲʷʩʥʷʝʪʩʷ ʫʥʠʢʘʣʴʥʦʡ ʧʨʠʨʦʜʦʡ ʤʝʪʘʬʦʨʳ ʠ ʝʝ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʦʪʦʙʨʘʞʘʪʴ ʧʦʩʨʝʜʩʪʚʦʤ ʘʥʘʣʦʛʠʠ ʨʘʟʣʠʯʥʳʝ ʧʨʦʮʝʩʩʳ ʠ ʷʚʣʝʥʠʷ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ [2; 3; 6; 7 ʠ ʜʨ.]. 

ʈʘʟʜʝʣʷʷ ʧʦʟʠʮʠʶ ʫʯʝʥʳʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʛʦ, ʯʪʦ ʚʩʷ ʞʠʟʥʴ ʯʝʣʦʚʝʢʘ ʚʦ ʚʩʝʭ ʝʝ 

ʧʨʦʷʚʣʝʥʠʷʭ ʤʝʪʘʬʦʨʠʯʥʘ [3 ʠ ʜʨ.], ʦʩʦʙʦ ʧʦʜʯʝʨʢʥʝʤ ʝʝ ʟʥʘʯʠʤʦʩʪʴ ʚ ʩʬʝʨʝ ʉʄʀ, 

ʧʦʩʢʦʣʴʢʫ ʠʤʝʥʥʦ ʟʜʝʩʴ ʤʝʪʘʬʦʨʘ ʚʳʩʪʫʧʘʝʪ ʥʝʦʪʲʝʤʣʝʤʳʤ ʘʪʨʠʙʫʪʦʤ ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ 

ʵʬʬʝʢʪʠʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʘʜʨʝʩʘʪʘ [5]. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ 

ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʉʄʀ ʦʙʝʩʧʝʯʠʚʘʶʪ ʠʥʪʝʨʝʩ ʫʯʝʥʳʭ ʢ ʷʟʳʢʫ ʉʄʀ, 

ʠʤʝʶʱʝʤʫ ʜʠʥʘʤʠʯʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʩʚʦʶ ʫʥʠʢʘʣʴʥʦʩʪʴ [1; 9]. 

ɺ ʨʘʤʢʘʭ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ ʨʘʩʩʤʦʪʨʠʤ ʩʧʝʮʠʬʠʢʫ ʧʨʦʮʝʩʩʘ ʤʝʪʘʬʦʨʠʟʘʮʠʠ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ʉʄʀ. ʆʪʤʝʪʠʤ, ʯʪʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤ ʧʦʣʝʤ ʩʣʫʞʠʪ 

ʤʘʩʩʤʝʜʠʡʥʳʡ ʥʫʪʨʠʮʠʦʥʘʣʴʥʳʡ ʜʠʩʢʫʨʩ, ʪʨʘʢʪʫʝʤʳʡ ʥʘʤʠ ʢʘʢ ʧʨʦʩʪʨʘʥʩʪʚʦ ʫʩʪʥʳʭ ʠ 

ʧʠʩʴʤʝʥʥʳʭ ʘʥʛʣʦʷʟʳʯʥʳʭ ʤʘʩʩʤʝʜʠʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ, ʵʣʝʢʪʨʦʥʥʳʤʠ 

ʚʝʨʩʠʷʤʠ ʞʫʨʥʘʣʦʚ, ʟʘʪʨʘʛʠʚʘʶʱʠʭ ʚʦʧʨʦʩʳ ʧʨʘʚʠʣʴʥʦʛʦ ʧʠʪʘʥʠʷ.  

mailto:agirbova35@mail.ru
mailto:bayramkulovaramina@gmail.com
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ʕʤʧʠʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʬʘʢʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʚʢʣʶʯʘʶʱʝʛʦ 500 ʪʝʢʩʪʦʚ 

ʢʫʣʠʥʘʨʥʳʭ ʨʝʮʝʧʪʦʚ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʚ ʞʫʨʥʘʣʘʭ Olive ʠ Cooking light ʠ ʨʘʟʤʝʱʝʥʥʳʭ 

ʥʘ ʦʬʠʮʠʘʣʴʥʳʭ ʩʘʡʪʘʭ ʫʢʘʟʘʥʥʳʭ ʠʟʜʘʪʝʣʴʩʪʚ, ʧʦʢʘʟʘʣ, ʯʪʦ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʦʨʬʦʣʦʛʠʠ, 

ʚ ʧʨʦʮʝʩʩʝ ʘʢʪʫʘʣʠʟʘʮʠʠ ʤʝʪʘʬʦʨʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʫʯʘʩʪʚʫʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʨʝʜʩʪʚʘ 

ʷʟʳʢʘ, ʢʦʥʢʨʝʪʥʳʝ ʯʘʩʪʠ ʨʝʯʠ, ʘ ʠʤʝʥʥʦ: ʘ) ʠʤʝʥʘ ʩʫʱʝʩʪʚʠʪʝʣʴʥʳʝ; ʙ) ʛʣʘʛʦʣʳ; ʚ) ʠʤʝʥʘ 

ʧʨʠʣʘʛʘʪʝʣʴʥʳʝ. ʂʘʞʜʘʷ ʣʝʢʩʠʯʝʩʢʘʷ ʢʘʪʝʛʦʨʠʷ, ʫʢʘʟʘʥʥʘʷ ʚʳʰʝ, ʠʤʝʝʪ ʩʚʦʡ ʧʦʢʘʟʘʪʝʣʴ 

ʯʘʩʪʦʪʥʦʩʪʠ ʚ ʧʨʝʜʝʣʘʭ ʚʳʙʦʨʢʠ (ʩʤ. ɼʠʘʛʨʘʤʤʘ 1). 

 

 
ɼʠʘʛʨʘʤʤʘ 1. ʏʘʩʪʝʨʝʯʥʳʝ ʚʝʨʙʘʣʠʟʘʪʦʨʳ ʤʝʪʘʬʦʨʳ ʚ ʘʥʛʣʦʷʟʳʯʥʳʭ ʪʝʢʩʪʘʭ 

ʢʫʣʠʥʘʨʥʳʭ ʨʝʮʝʧʪʦʚ 

 

ʉʦʛʣʘʩʥʦ ɼʠʘʛʨʘʤʤʝ 1, ʩʘʤʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʷʟʳʢʦʚʳʤ ʩʨʝʜʩʪʚʦʤ, ʧʨʠ 

ʧʦʤʦʱʠ ʢʦʪʦʨʦʛʦ ʚ ʢʦʥʪʝʢʩʪʝ ʘʥʛʣʦʷʟʳʯʥʳʭ ʢʫʣʠʥʘʨʥʳʭ ʨʝʮʝʧʪʦʚ ʨʝʘʣʠʟʫʝʪʩʷ ʤʝʪʘʬʦʨʘ, 

ʷʚʣʷʝʪʩʷ ʠʤʷ ʩʫʱʝʩʪʚʠʪʝʣʴʥʦʝ (53% ʚʩʝʭ ʤʝʪʘʬʦʨʠʯʝʩʢʠʭ ʫʧʦʪʨʝʙʣʝʥʠʡ ʚ ʚʳʙʦʨʢʝ). ʅʘ 

ʥʘʰ ʚʟʛʣʷʜ, ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʪʝʥʜʝʥʮʠʷ ʦʙʲʷʩʥʷʝʪʩʷ ʧʨʘʛʤʘʪʠʢʦʡ ʩʘʤʦʛʦ ʢʫʣʠʥʘʨʥʦʛʦ 

ʨʝʮʝʧʪʘ ʠ ʠʥʪʝʥʮʠʝʡ ʘʚʪʦʨʘ ʪʝʢʩʪʘ ʤʘʢʩʠʤʘʣʴʥʦ ʵʬʬʝʢʪʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʮʝʣʝʚʦʡ 

ʘʫʜʠʪʦʨʠʠ ʦʙʩʫʞʜʘʝʤʦʝ ʙʣʶʜʦ, ʘʩʩʦʮʠʠʨʫʷ ʝʛʦ ʩ ʪʝʤ ʠʣʠ ʠʥʳʤ ʧʨʝʜʤʝʪʦʤ, ʷʚʣʝʥʠʝʤ ʠ 

ʪ.ʜ., ʚʝʨʙʘʣʠʟʫʝʤʳʤ ʩʝʤʘʥʪʠʢʦʡ ʠʤʝʥʠ ʩʫʱʝʩʪʚʠʪʝʣʴʥʦʛʦ. ʇʨʠʚʝʜʝʤ ʧʨʠʤʝʨ:r 

1). Made from roasted red peppers and chiles, harissa (ñMoroccan ketchupò) is a flavor 

bomb that transforms this dish [8]. 

2). Spend ten simple minutes tossing this together, and youôll end with a deliciously 

filling vegetarian masterpiece [8]. 

3). If you can find white sweet potatoes, use them ï theyôre drier and less sweet than 

their orange cousins, but traditional sweet potatoes will work just fine, too [8]. 

ɺ ʢʘʞʜʦʤ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚʳʰʝ ʬʨʘʛʤʝʥʪʦʚ ʢʫʣʠʥʘʨʥʳʭ ʨʝʮʝʧʪʦʚ ʥʘʣʠʯʝʩʪʚʫʝʪ 

ʤʝʪʘʬʦʨʘ, ʢʣʶʯʝʚʳʤ ʩʝʤʘʥʪʠʯʝʩʢʠʤ ʵʣʝʤʝʥʪʦʤ ʢʦʪʦʨʦʡ ʩʣʫʞʠʪ ʠʤʷ ʩʫʱʝʩʪʚʠʪʝʣʴʥʦʝ: ʚ 

ʧʨʠʤʝʨʝ (1), ʩʪʨʝʤʷʩʴ ʩʜʝʣʘʪʴ ʘʢʮʝʥʪ ʥʘ ʧʨʝʚʦʩʭʦʜʥʦʤ ʚʢʫʩʝ, ʘʚʪʦʨ ʪʝʢʩʪʘ ʦʪʦʞʜʝʩʪʚʣʷʝʪ 

ʦʙʩʫʞʜʘʝʤʦʝ ʙʣʶʜʦ ʩ ʙʦʤʙʦʡ (bomb), ʩʧʦʩʦʙʥʦʡ ʧʨʦʠʟʚʝʩʪʠ ʵʬʬʝʢʪ ʠ ʧʨʝʦʙʨʘʟʦʚʘʪʴ 

ʢʫʣʠʥʘʨʥʦʝ ʪʚʦʨʝʥʠʝ; ʚ ʧʨʠʤʝʨʝ (2) ʩʦʜʝʨʞʠʪʩʷ ʘʥʘʣʦʛʠʷ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ï ʘʩʩʦʮʠʘʮʠʷ 

ʙʣʶʜʘ ʩ ʧʨʦʠʟʚʝʜʝʥʠʝʤ ʠʩʢʫʩʩʪʚʘ (masterpiece); ʚ ʧʨʠʤʝʨʝ (3) ʧʨʠ ʦʧʠʩʘʥʠʠ 

ʥʝʦʙʭʦʜʠʤʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ ʠʜʝʷ ʦ ʪʝʩʥʦʡ ʩʚʷʟʠ ʧʨʦʜʫʢʪʦʚ ʠ ʠʭ 

ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʦʩʪʠ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʯʝʤ, ʪʦʪ ʠʣʠ ʠʥʦʡ ʧʨʦʜʫʢʪ, ʧʦʜʦʙʥʦ ʯʝʣʦʚʝʢʫ, 

ʠʤʝʝʪ çʨʦʜʩʪʚʝʥʥʠʢʦʚè (cousin), ʥʘʜʝʣʝʥʥʳʭ ʩʭʦʞʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʚ 

ʨʘʤʢʘʭ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʤʝʪʘʬʦʨ ʠʤʝʥʥʦ ʣʝʢʩʝʤʳ-ʩʫʱʝʩʪʚʠʪʝʣʴʥʳʝ bomb, masterpiece, 

cousin ʩʦʜʝʨʞʘʪ ʢʦʤʧʦʥʝʥʪ ʦʮʝʥʢʠ ʠ ʘʢʪʫʘʣʠʟʠʨʫʶʪ ʩʦʙʦʡ ʦʩʥʦʚʥʫʶ ʤʝʪʘʬʦʨʠʯʝʩʢʫʶ 

ʥʘʛʨʫʟʢʫ ʚ ʢʦʥʪʝʢʩʪʝ. 

53%36%

11%
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ɺʪʦʨʫʶ ʧʦʟʠʮʠʶ ʧʦ ʩʪʝʧʝʥʠ ʚʝʨʙʘʣʠʟʘʮʠʠ ʤʝʪʘʬʦʨʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʚ ʚʳʙʦʨʢʝ 

ʟʘʥʠʤʘʝʪ ʛʣʘʛʦʣ, ʥʘ ʜʦʣʶ ʢʦʪʦʨʦʛʦ ʧʨʠʭʦʜʠʪʩʷ 36% ʚʩʝʭ ʩʣʫʯʘʝʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʤʝʪʘʬʦʨʳ. ʂʘʢ ʧʨʘʚʠʣʦ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʧʦʜʨʘʟʫʤʝʚʘʶʪʩʷ ʪʝ ʠʣʠ ʠʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ ʙʣʶʜʘ, 

ʪ.ʝ. ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ ʝʛʦ ʜʝʡʩʪʚʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʥʘʙʣʶʜʘʝʪʩʷ ʘʥʘʣʦʛʠʷ ʚ ʚʳʧʦʣʥʝʥʠʠ 

ʢʦʥʢʨʝʪʥʳʭ ʜʝʡʩʪʚʠʡ. ʊʘʢ, ʚ ʧʨʠʤʝʨʘʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʠʞʝ, ʜʝʣʘʝʪʩʷ ʘʢʮʝʥʪ ʥʘ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ ʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʪʦʚ ʠ ʠʭ ʥʝʩʧʦʩʦʙʥʦʩʪʠ ʨʘʟʦʨʠʪʴ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ 

ʧʦʢʫʧʘʪʝʣʷ (ʧʨʠʤʝʨ 4), ʘ ʪʘʢʞʝ ʥʘ ʫʜʘʯʥʦʝ ʩʦʯʝʪʘʥʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʢʦʪʦʨʳʝ 

ʫʩʧʝʰʥʦ ʦʙʨʘʟʫʶʪ ʧʘʨʫ (ʧʨʠʤʝʨ 5). ʇʦʣʘʛʘʝʤ, ʯʪʦ ʠʤʝʥʥʦ ʩʝʤʘʥʪʠʢʦʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʛʣʘʛʦʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ (break the bank, pairs perfectly with) ʜʦʩʪʠʛʘʝʪʩʷ ʵʬʬʝʢʪ 

ʤʝʪʘʬʦʨʳ ʠ ʚʦʧʣʦʱʘʝʪʩʷ ʟʘʤʳʩʝʣ ʘʚʪʦʨʘ ʪʝʢʩʪʘ. 

4). Plenty of stores, like Trader Joeôs, offer diet friendly foods that wonôt break the bank 

[8]. 

5). Rich brown crab tartare sauce pairs perfectly with delicate white crabmeat in this 

classic starter idea [10]. 

ʅʘʢʦʥʝʮ, ʪʨʝʪʴʶ ʧʦʟʠʮʠʶ ʧʦ ʩʪʝʧʝʥʠ ʨʝʧʨʝʟʝʥʪʘʮʠʠ ʚ ʚʳʙʦʨʢʝ ʟʘʥʠʤʘʶʪ 

ʤʝʪʘʬʦʨʳ, ʘʢʪʫʘʣʠʟʠʨʫʝʤʳʝ ʠʤʝʥʘʤʠ ʧʨʠʣʘʛʘʪʝʣʴʥʳʤʠ (11% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʤʝʪʘʬʦʨ). ʉʣʝʜʫʝʪ ʩʢʘʟʘʪʴ, ʯʪʦ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʤʝʪʘʬʦʨʳ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʩʪʨʦʷʪʩʷ ʧʦ ʩʭʝʤʝ Adj + N, ʛʜʝ ʠʤʷ ʧʨʠʣʘʛʘʪʝʣʴʥʦʝ ï ʢʣʶʯʝʚʦʡ ʩʤʳʩʣʦʚʦʡ 

ʵʣʝʤʝʥʪ ʤʝʪʘʬʦʨʳ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʧʦʩʣʝʜʫʶʱʝʝ ʩʫʱʝʩʪʚʠʪʝʣʴʥʦʝ. ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨʳ: 

6). These moist, 5-star pumpkin muffins get a burst of sweet and sour notes from the 

dried cranberries [8]. 

7). As this tempting dessert bakes, the cake batter rises a and buckles around the fruit, 

giving it a wrinkled appearance [8]. 

ɿʜʝʩʴ ʚ ʤʝʪʘʬʦʨʘʭ, ʦʙʨʘʟʦʚʘʥʥʳʭ ʩ ʫʯʘʩʪʠʝʤ ʠʤʝʥ ʧʨʠʣʘʛʘʪʝʣʴʥʳʭ, ʦʪʤʝʯʘʝʤ, ʯʪʦ 

ʣʝʢʩʝʤʳ-ʧʨʠʣʘʛʘʪʝʣʴʥʳʝ 5-star, tempting, wrinkled, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʛʤʘʪʠʢʦʡ ʠ ʠʭ 

ʯʘʩʪʝʨʝʯʥʦʡ ʩʧʝʮʠʬʠʢʦʡ [4], ʩʣʫʞʘʪ ʵʢʩʧʨʝʩʩʠʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʦʮʝʥʢʠ ʙʣʶʜʘ. ʇʦʣʘʛʘʝʤ, 

ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʢʘʟʘʥʥʳʭ ʷʟʳʢʦʚʳʭ ʝʜʠʥʠʮ ʚ ʢʫʣʠʥʘʨʥʳʭ ʨʝʮʝʧʪʘʭ ʷʚʣʷʝʪʩʷ 

ʥʝʩʣʫʯʘʡʥʳʤ ʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʢʨʘʪʢʦʩʪʴ ʠ ʯʝʪʢʦʩʪʴ ʩʘʤʦʛʦ ʨʝʮʝʧʪʘ, ʦʥʠ ʘʢʪʫʘʣʠʟʠʨʫʶʪ, ʩ 

ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʟʥʘʯʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʘʯʝʩʪʚʘ, ʚʢʫʩʘ ʠ ʚʥʝʰʥʝʛʦ ʚʠʜʘ 

ʧʨʦʜʫʢʪʘ, ʩ ʜʨʫʛʦʡ ï ʦʧʨʝʜʝʣʝʥʥʫʶ ʘʩʩʦʮʠʘʮʠʶ, ʥʘʧʨʠʤʝʨ, ʩ ʯʝʣʦʚʝʢʦʤ (wrinkled). 

ʈʝʟʶʤʠʨʫʷ ʚʩʝ ʩʢʘʟʘʥʥʦʝ ʚʳʰʝ, ʦʪʤʝʪʠʤ, ʯʪʦ ʤʝʪʘʬʦʨʘ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʤʘʩʩʤʝʜʠʘ ʠ ʚʳʩʪʫʧʘʝʪ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʩʧʦʩʦʙʦʤ ʚʝʨʙʘʣʠʟʘʮʠʠ ʟʥʘʯʝʥʠʷ 

ʦʮʝʥʢʠ, ʘ ʩ ʜʨʫʛʦʡ ï ʩʨʝʜʩʪʚʦʤ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʮʝʣʝʚʫʶ ʘʫʜʠʪʦʨʠʶ. ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ 

ʢʫʣʠʥʘʨʥʳʤ ʨʝʮʝʧʪʘʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚ ʘʥʛʣʦʷʟʳʯʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʪʝʤʘʪʠʯʝʩʢʠʭ 

ʞʫʨʥʘʣʘʭ ʧʦ ʟʜʦʨʦʚʦʤʫ ʧʠʪʘʥʠʶ, ʧʦʜʯʝʨʢʥʝʤ, ʯʪʦ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʤʝʪʘʬʦʨʠʯʝʩʢʦʛʦ 

ʟʥʘʯʝʥʠʷ ʚ ʫʢʘʟʘʥʥʳʭ ʪʝʢʩʪʘʭ ʧʨʝʚʘʣʠʨʫʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʯʘʩʪʝʨʝʯʥʳʝ ʣʝʢʩʠʯʝʩʢʠʝ 

ʢʘʪʝʛʦʨʠʠ (ʩʫʱʝʩʪʚʠʪʝʣʴʥʳʝ, ʛʣʘʛʦʣʳ ʠ ʧʨʠʣʘʛʘʪʝʣʴʥʳʝ), ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʩʚʦʶ 

ʧʨʘʢʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʠ ʟʥʘʯʠʤʦʩʪʴ.  
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ʇʈʆɽʂʊʅʓʁ ʄɽʊʆɼ, ʂɸʂ ʉʈɽɼʉʊɺʆ ʆɹʋʏɽʅʀʗ ʀ ʉɸʄʆʆɹʈɸɿʆɺɸʅʀʗ 

ɸʣʠʝʚʘ ɸ.ɹ., ɹʘʡʢʫʣʦʚʘ ʌ.ɸ. 

(ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ, ʛ. ʏʝʨʢʝʩʩʢ) 

 

ɸʥʥʦʪʘʮʠʷ: ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʝʯʴ ʠʜʝʪ ʦʙ ʦʙʦʩʥʦʚʘʥʠʠ ʧʨʠʦʨʠʪʝʪʥʦʛʦ ʚʳʙʦʨʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʝʢʪʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚ ʨʘʟʚʠʪʠʷ ʩʘʤʦʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʪʨʫʢʪʫʨʘ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʩʪʫʧʝʥʯʘʪʫʶ ʩʠʩʪʝʤʫ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʵʪʘʧʦʚ. ʂʘʞʜʳʡ ʠʟ ʵʪʠʭ 

ʵʪʘʧʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʯʘʩʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʀʊ, ʧʨʦʝʢʪ, ʤʝʪʦʜ ʧʨʦʝʢʪʦʚ, ʧʨʦʝʢʪʥʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ, ʛʨʫʧʧʦʚʘʷ ʨʘʙʦʪʘ, ʚʠʟʫʘʣʠʟʘʮʠʷ, ʩʘʤʦʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, 

ʜʠʜʘʢʪʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʧʨʠ ʧʨʠʝʤʝ ʥʘ ʨʘʙʦʪʫ, ʢ ʩʧʝʮʠʘʣʠʩʪʘʤ, ʦʩʦʙʝʥʥʦ ʤʦʣʦʜʳʤ, 

ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʚʳʩʦʢʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ. ʆʜʥʦ ʠʟ ʦʩʥʦʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ï 

ʵʪʦ ʫʤʝʥʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʥʘʭʦʜʠʪʴ ʠ ʧʨʠʥʠʤʘʪʴ ʧʨʘʚʠʣʴʥʳʝ ʨʝʰʝʥʠʷ ʚ ʩʣʦʞʥʳʭ 

ʩʠʪʫʘʮʠʷʭ, ʧʦʥʠʤʘʪʴ ʚʩʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʥʠʭ ʠ ʠʭ ʧʦʩʣʝʜʩʪʚʠʷ.  

ʆʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʧʝʜʘʛʦʛʠʢʝ ʷʚʣʷʝʪʩʷ 

ʛʘʨʘʥʪʠʨʦʚʘʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʦʙʫʯʘʶʱʠʭʩʷ, ʩʧʦʩʦʙʥʦʡ ʨʘʟʚʠʚʘʪʴ ʠʭ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ ʩʘʤʦʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ. ʇʨʝʧʦʜʘʚʘʪʝʣʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʚʘʞʥʦʡ 

ʟʘʜʘʯʝʡ ʩʦʟʜʘʥʠʷ ʫʩʣʦʚʠʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ 

ʣʠʯʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʦʙʣʘʜʘʝʪ ʥʝ ʪʦʣʴʢʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴʶ, ʥʦ ʠ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴʶ, ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴʶ ʠ ʥʨʘʚʩʪʚʝʥʥʦʩʪʴʶ ʚ ʨʝʰʝʥʠʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ. 

çʆʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʚʳʰʝʥʠʝʤ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʫʯʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʦʣʫʯʝʥʠʝ ʥʫʞʥʦʛʦ ʢʦʥʝʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ. ɺ ʜʘʥʥʦʝ ʚʨʝʤʷ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʦʣʫʯʘʶʪ 

ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʘ ʪʘʢʞʝ ʤʝʪʦʜ ʧʨʦʝʢʪʦʚè [1]. 

ʄʝʪʦʜ ʧʨʦʝʢʪʦʚ ï ʥʘʧʨʘʚʣʝʥ ʥʘ ʨʘʩʰʠʨʝʥʠʝ ʩʧʦʩʦʙʥʦʩʪʝʡ ʩʪʫʜʝʥʪʦʚ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʨʘʙʦʪʘʪʴ ʩ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʝʡ, ʪʦ ʝʩʪʴ, ʥʘʭʦʜʠʪʴ ʠ ʦʙʨʘʙʘʪʳʚʘʪʴ 

ʠʥʬʦʨʤʘʮʠʶ, ʘ ʪʘʢʞʝ ʧʨʠʥʠʤʘʪʴ ʝʜʠʥʩʪʚʝʥʥʦ ʧʨʘʚʠʣʴʥʦʝ ʠ ʚʝʨʥʦʝ ʨʝʰʝʥʠʝ. ʕʪʦʪ ʤʝʪʦʜ 

ʦʙʨʘʱʝʥ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʥʘʚʳʢʦʚ ʦʙʫʯʘʶʱʠʭʩʷ. 
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ʆʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʤʝʪʦʜʘ ʧʨʦʝʢʪʦʚ ï ʵʪʦ ʫʤʝʥʠʝ ʟʘʠʥʪʝʨʝʩʦʚʘʪʴ 

ʩʪʫʜʝʥʪʘ ʚ ʚʳʧʦʣʥʝʥʠʠ ʟʘʜʘʥʠʷ ʠ ʨʘʟʚʠʪʴ ʚ ʥʝʤ ʠʥʪʝʨʝʩ ʢ ʧʦʣʫʯʝʥʥʦʤʫ ʨʝʟʫʣʴʪʘʪʫ. 

ʊʦʣʴʢʦ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʣʠʮʦ ʙʫʜʝʪ ʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʦ ʨʘʙʦʪʘʪʴ ʥʘʜ 

ʧʨʦʙʣʝʤʦʡ, ʠʩʢʘʪʴ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʝʝ ʨʝʰʝʥʠʷ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʦʙʨʘʥʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ, ʚʳʜʝʣʷʪʴ ʛʣʘʚʥʦʝ ʠ ʦʪʩʝʠʚʘʪʴ ʥʝʥʫʞʥʫʶ. ɺʩʝ ʵʪʦ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʟʘʣʦʛʦʤ 

ʫʩʧʝʭʘ, ʪʦʣʴʢʦ ʧʨʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʚ ʢʦʥʝʯʥʦʤ ʨʝʟʫʣʴʪʘʪʝ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʤʦʪʠʚʘʮʠʠ ʩʪʫʜʝʥʪʘ. 

ʈʝʰʝʥʠ ̫ ʟʘʜʘʥʠʡ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʧʨʦʝʢʪʦʚ, ʤʦʞʝʪ 

ʙʳʪʴ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʢʘʢ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʩʪʫʜʝʥʪʘ (ʠʥʜʠʚʠʜʫʘʣʴʥʦ), ʪʘʢ ʠ ʜʣʷ ʛʨʫʧʧʳ 

ʩʪʫʜʝʥʪʦʚ. ɺʩʝ ʟʘʚʠʩʠʪ ʦʪ ʩʣʦʞʥʦʩʪʠ ʟʘʜʘʥʠʷ ʠ ʨʝʟʫʣʴʪʘʪʘ, ʢʦʪʦʨʳʡ ʤʳ ʭʦʪʠʤ ʧʦʣʫʯʠʪʴ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʨʘʙʦʪʘ ï ʙʦʣʝʝ ʩʣʦʞʥʘʷ, ʪʨʝʙʫʝʪ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ ʜʣʷ 

ʨʝʰʝʥʠʷ, ʥʦ ʧʦʟʚʦʣʷʝʪ ʨʘʟʚʠʪʴ ʫ ʦʙʫʯʘʝʤʦʛʦ ʪʘʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ, ʢʘʢ ʧʦʠʩʢ ʠʥʬʦʨʤʘʮʠʠ, 

ʝʝ ʘʥʘʣʠʟ, ʚʳʜʝʣʝʥʠʝ ʛʣʘʚʥʦʛʦ, ʧʨʠʥʷʪʠʝ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʩʚʦʝʛʦ ʨʝʰʝʥʠʷ. ɻʨʫʧʧʦʚʘʷ 

ʨʘʙʦʪʘ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʙʳʩʪʨʦ ʧʨʠʥʷʪʴ ʨʝʰʝʥʠʝ, ʨʘʟʚʠʚʘʝʪ ʥʘʚʳʢʠ ʣʠʜʝʨʩʪʚʘ, ʪ.ʢ. ʚ 

ʣʶʙʦʡ ʛʨʫʧʧʝ ʜʦʣʞʝʥ ʙʳʪʴ ʣʠʜʝʨ, ʥʘʚʳʢʠ ʨʘʙʦʪʳ ʚ ʢʦʤʘʥʜʝ, ʫʤʝʥʠʝ ʚʝʩʪʠ 

ʘʨʛʫʤʝʥʪʠʨʦʚʘʥʥʳʡ ʜʠʘʣʦʛ ʠ ʥʘʢʦʥʝʮ, ʧʦʣʫʯʠʪʴ ʩʧʣʦʯʝʥʥʳʡ ʢʦʣʣʝʢʪʠʚ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʠʤʝʨʦʚ, ʚʩʝ ʟʘʚʠʩʠʪ ʦʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʦʩʪʠʞʝʥʠʷ ʢʦʥʢʨʝʪʥʦʛʦ 

ʨʝʟʫʣʴʪʘʪʘ. 

ʈʦʣʴ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʚ ʜʘʥʥʦʤ ʤʝʪʦʜʝ ʦʙʫʯʝʥʠʷ ʪʦʣʴʢʦ ʩʚʦʜʠʪʩʷ ʢ ʧʨʦʚʝʜʝʥʠʶ 

ʢʦʥʩʫʣʴʪʘʪʠʚʥʦʡ ʨʘʙʦʪʳ ʠ ʢʦʥʪʨʦʣʶ ʟʘ ʧʨʦʮʝʩʩʦʤ. ʇʨʝʧʦʜʘʚʘʪʝʣʴ ʩʪʘʥʦʚʠʪʩʷ 

ʦʨʛʘʥʠʟʘʪʦʨʦʤ, ʚʩʝ ʦʩʪʘʣʴʥʦʝ ʜʝʣʘʶʪ ʩʘʤʠ ʩʪʫʜʝʥʪʳ. 

ʈʝʘʣʠʟʫʷ ʤʝʪʦʜ ʧʨʦʝʢʪʦʚ ʥʘ ʧʨʘʢʪʠʢʝ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʤʥʠʪʴ ʩʣʝʜʫʶʱʝʝ: 

ï ʇʨʦʝʢʪ ï ʵʪʦ ʩʣʦʞʥʘʷ ʠ ʮʝʣʴʥʘʷ ʨʘʙʦʪʘ, ʢʦʪʦʨʘʷ ʪʨʝʙʫʝʪ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ 

ʨʝʰʝʥʠʷ, ʪ.ʢ. ʟʜʝʩʴ ʚʘʞʝʥ ʧʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ, ʘ ʥʝ ʧʨʦʮʝʩʩ. 

ï ʇʨʦʝʢʪ ʚʢʣʶʯʘʝʪ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ: ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʷ, ʧʦʠʩʢ, ʘʥʘʣʠʟ 

ʠ ʦʪʩʝʠʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ, ʨʘʙʦʪʘ ʚ ʢʦʣʣʝʢʪʠʚʝ, ʧʨʠʥʷʪʠʝ ʧʨʘʚʠʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʠ 

ʧʦʣʫʯʝʥʠʝ ʞʝʣʘʝʤʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. 

ï ʇʨʦʝʢʪ ʥʝ ʜʦʣʞʝʥ ʚʳʟʳʚʘʪʴ ʩʪʨʘʭ ʧʝʨʝʜ ʚʦʟʤʦʞʥʦʡ ʥʝʫʜʘʯʝʡ, ʥʝ ʩʪʦʠʪ 
ʦʛʨʘʥʠʯʠʚʘʪʴ ʩʚʦʙʦʜʫ ʚʳʙʦʨʘ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ (ʥʦʩʠʪʴ ʠʛʨʦʚʦʡ 

ʭʘʨʘʢʪʝʨ, ʪ.ʢ. ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ï ʵʪʦ ʪʦʞʝ ʨʝʟʫʣʴʪʘʪ). 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʨʦʝʢʪʦʚ: 

ï ʧʨʦʝʢʪʳ ʙʳʚʘʶʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʣʠʙʦ ʛʨʫʧʧʦʚʳʤʠ (ʧʦ ʢʦʣʠʯʝʩʪʚʫ 

ʦʙʫʯʘʶʱʠʭʩʷ); 

ï ʧʨʦʝʢʪʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʤʝʞʧʨʝʜʤʝʪʥʳʝ ʠ ʤʦʥʦʧʨʝʜʤʝʪʥʳʝ (ʧʦ ʩʦʜʝʨʞʘʥʠʶ 

ʠ ʧʨʠʚʷʟʢʝ ʢ ʫʯʝʙʥʳʤ ʜʠʩʮʠʧʣʠʥʘʤ); 

ï ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʢʨʘʪʢʦʩʨʦʯʥʦʡ, 

ʩʨʝʜʥʝʩʨʦʯʥʦʡ ʠ ʜʦʣʛʦʩʨʦʯʥʦʡ; 

ï ʧʦ ʧʨʝʚʘʣʠʨʫʶʱʝʤʫ ʚʠʜʫ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʳʜʝʣʷʶʪʩʷ: 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ, ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ, ʪʚʦʨʯʝʩʢʠʝ ʠ ʧʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ  ʧʨʦʝʢʪʳ. 

ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʩʪʨʫʢʪʫʨʳ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʦʥʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʪʫʧʝʥʯʘʪʫʶ ʩʠʩʪʝʤʫ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʵʪʘʧʦʚ, ʪʘʢʠʭ ʢʘʢ:  

ï ʵʪʘʧ ʧʣʘʥʠʨʦʚʘʥʠʷ (ʵʪʘʧ ʧʨʝʜʧʨʦʝʢʪʥʦʡ ʧʦʜʛʦʪʦʚʢʠ);  

ï ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʵʪʘʧ;  

ï ʵʪʘʧ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʃʶʙʳʝ ʧʨʦʝʢʪʳ, ʥʫʞʥʦ ʥʘʯʠʥʘʪʴ ʩ ʚʳʙʦʨʘ ʪʝʤʘʪʠʢʠ, ʪʠʧʘ ʧʨʦʝʢʪʘ ʠ ʯʠʩʣʘ 

ʫʯʘʩʪʥʠʢʦʚ. ɼʘʣʝʝ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʦʧʨʝʜʝʣʷʝʪ ʧʨʦʙʣʝʤʫ, ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ 

ʨʝʰʠʪʴ ʦʙʫʯʘʶʱʠʤʩʷ. ʆʙʫʯʘʶʱʠʤʩʷ ʥʫʞʥʦ ʙʫʜʝʪ ʝʝ ʨʘʩʩʤʦʪʨʝʪʴ ʠ ʨʝʰʠʪʴ, ʦʧʨʝʜʝʣʠʚ, 

ʢʘʢʠʤ ʤʝʪʦʜʦʤ ʦʥʘ ʙʫʜʝʪ ʨʝʰʝʥʘ. ɿʘʪʝʤ ʦʙʫʯʘʶʱʠʭʩʷ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʛʨʫʧʧʳ, ʠ 

ʜʘʣʝʝ ʦʥʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʨʝʰʘʶʪ ʧʦʩʪʘʚʣʝʥʥʫʶ ʟʘʜʘʯʫ. ɿʘʚʝʨʰʘʶʱʠʤ ʵʪʘʧʦʤ ʜʦʣʞʥʘ 

ʙʳʪʴ ʟʘʱʠʪʘ ʧʨʦʝʢʪʦʚ ʠ ʦʧʧʦʥʠʨʦʚʘʥʠʝ. ʈʝʟʶʤʠʨʫʷ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, 

ʦʙʫʯʘʶʱʠʝʩʷ ʜʦʣʞʥʳ ʩʜʝʣʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʚʳʚʦʜʳ. 
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ʋʯʝʙʥʳʡ ʧʨʦʝʢʪ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʙʫʯʘʶʱʝʛʦʩʷ:  

ï ʵʪʦ ʚʦʟʤʦʞʥʦʩʪʴ ʜʝʣʘʪʴ ʯʪʦ-ʪʦ ʠʥʪʝʨʝʩʥʦʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʚ ʛʨʫʧʧʝ ʠʣʠ 

ʩʘʤʦʤʫ, ʤʘʢʩʠʤʘʣʴʥʦ ʠʩʧʦʣʴʟʫʷ ʩʚʦʠ ʚʦʟʤʦʞʥʦʩʪʠ;  

ï ʵʪʦ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʧʦʟʚʦʣʷʶʱʘʷ ʧʨʦʷʚʠʪʴ ʩʝʙʷ, ʧʦʧʨʦʙʦʚʘʪʴ ʩʚʦʠ ʩʠʣʳ, 

ʧʨʠʣʦʞʠʪʴ ʩʚʦʠ ʟʥʘʥʠʷ, ʧʨʠʥʝʩʪʠ ʧʦʣʴʟʫ ʠ ʧʦʢʘʟʘʪʴ ʧʫʙʣʠʯʥʦ ʜʦʩʪʠʛʥʫʪʳʡ ʨʝʟʫʣʴʪʘʪ;  

ï ʵʪʦ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʨʝʰʝʥʠʝ ʠʥʪʝʨʝʩʥʦʡ ʧʨʦʙʣʝʤʳ, 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʦʡ ʩʘʤʠʤʠ ʫʯʘʱʠʤʠʩʷ ʚ ʚʠʜʝ ʮʝʣʠ ʠ ʟʘʜʘʯʠ, ʢʦʛʜʘ ʨʝʟʫʣʴʪʘʪ ʵʪʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ï ʥʘʡʜʝʥʥʳʡ ʩʧʦʩʦʙ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ï ʥʦʩʠʪ ʧʨʘʢʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ, 

ʠʤʝʝʪ ʚʘʞʥʦʝ ʧʨʠʢʣʘʜʥʦʝ ʟʥʘʯʝʥʠʝ ʠ, ʯʪʦ ʚʝʩʴʤʘ ʚʘʞʥʦ, ʠʥʪʝʨʝʩʝʥ ʠ ʟʥʘʯʠʤ ʜʣʷ ʩʘʤʠʭ 

ʦʪʢʨʳʚʘʪʝʣʝʡ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʜʠʜʘʢʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʦʩʦʙʝʥʥʦ ʩʨʝʜʩʪʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʩʧʝʮʠʘʣʴʥʳʤ ʜʠʩʮʠʧʣʠʥʘʤ ʥʘ ʦʩʥʦʚʝ 

ʤʝʪʦʜʘ ʧʨʦʝʢʪʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ: 

ï ʌʦʨʤʠʨʦʚʘʥʠʶ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ, 
ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʘʢʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʩ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʦʡ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʩʪʫʜʝʥʪʘʤ ʩʪʘʪʴ ʙʦʣʝʝ ʢʦʤʧʝʪʝʥʪʥʳʤʠ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʦʚʨʝʤʝʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʦʚʳʰʘʝʪ ʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʧʦʜʛʦʪʦʚʢʫ. 

ï ʈʘʟʚʠʪʠʶ ʥʘʛʣʷʜʥʦ-ʦʙʨʘʟʥʦʛʦ, ʠʥʪʫʠʪʠʚʥʦʛʦ ʠ ʪʚʦʨʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʫ 

ʩʪʫʜʝʥʪʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʜʠʜʘʢʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʛʣʫʙʦʢʦʤʫ ʧʦʥʠʤʘʥʠʶ ʤʘʪʝʨʠʘʣʘ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʢʨʝʘʪʠʚʥʦʤʫ ʤʳʰʣʝʥʠʶ. 

ï ʇʦʜʜʝʨʞʘʥʠʶ ʤʦʪʠʚʘʮʠʠ ʩʪʫʜʝʥʪʦʚ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʦʚʨʝʤʝʥʥʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʀʥʪʝʨʝʩʥʳʝ ʠ ʠʥʪʝʨʘʢʪʠʚʥʳʝ 

ʫʯʝʙʥʳʝ ʤʝʪʦʜʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ IT-ʪʝʭʥʦʣʦʛʠʷʭ, ʤʦʛʫʪ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʠʥʪʝʨʝʩ ʠ 

ʫʚʣʝʯʝʥʠʝ ʫʯʘʱʠʭʩʷ ʢ ʠʟʫʯʘʝʤʳʤ ʧʨʝʜʤʝʪʘʤ. 

ï ʈʘʟʚʠʪʠʶ ʵʩʪʝʪʠʯʝʩʢʦʛʦ ʠ ʦʙʲʝʢʪʠʚʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʦʙʲʝʢʪʦʚ. ɺʠʟʫʘʣʴʥʳʝ 
ʩʨʝʜʩʪʚʘ, ʪʘʢʠʝ ʢʘʢ ʛʨʘʬʠʢʘ, ʘʥʠʤʘʮʠʠ ʠ ʚʠʜʝʦ, ʤʦʛʫʪ ʧʦʤʦʯʴ ʩʪʫʜʝʥʪʘʤ ʣʫʯʰʝ ʧʦʥʷʪʴ ʠ 

ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʘ ʪʘʢʞʝ ʨʘʟʚʠʚʘʪʴ ʠʭ ʵʩʪʝʪʠʯʝʩʢʠʡ ʚʢʫʩ. 

ï ʌʦʨʤʠʨʦʚʘʥʠʶ ʫʤʝʥʠʡ ʧʨʠʥʠʤʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʨʝʰʝʥʠʷ ʠ ʥʘʭʦʜʠʪʴ 

ʘʜʝʢʚʘʪʥʳʝ ʚʘʨʠʘʥʪʳ ʨʝʰʝʥʠʷ ʚ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ. ʇʨʦʝʢʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʝʪ ʩʪʫʜʝʥʪʘʤ ʨʘʟʚʠʚʘʪʴ 

ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʠ ʧʨʦʙʣʝʤʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘʚʳʢʠ. 

ï ʈʘʟʚʠʪʠʶ ʫʤʝʥʠʡ ʦʩʫʱʝʩʪʚʣʷʪʴ ʠ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ. ɺʠʨʪʫʘʣʴʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʩʠʤʫʣʷʮʠʠ ʩʨʝʜʩʪʚʘʤʠ IT 

ʧʦʤʦʛʘʶʪ ʩʪʫʜʝʥʪʘʤ ʦʩʚʘʠʚʘʪʴ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʨʦʚʦʜʠʪʴ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ 

ʙʝʟ ʨʠʩʢʘ ʜʣʷ ʨʝʘʣʴʥʦʛʦ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ. 

ï ʈʘʟʚʠʪʠʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʚʦʦʙʨʘʞʝʥʠʷ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫ ʩʪʫʜʝʥʪʦʚ. 

ɺʠʟʫʘʣʠʟʘʮʠʷ ʩʣʦʞʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʦʙʲʝʢʪʦʚ ʩ ʧʦʤʦʱʴʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʣʫʯʰʝʤʫ ʧʦʥʠʤʘʥʠʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ ʠ ʩʪʨʫʢʪʫʨ [2]. 

ɺ ʮʝʣʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʜʠʜʘʢʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ ʧʦʟʠʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʠʭ ʫʯʝʙʥʳʡ 

ʧʨʦʮʝʩʩ, ʘʢʪʠʚʠʟʠʨʫʝʪ ʫʯʘʩʪʠʝ ʩʪʫʜʝʥʪʦʚ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʛʣʫʙʦʢʦʤʫ ʠ 

ʵʬʬʝʢʪʠʚʥʦʤʫ ʫʩʚʦʝʥʠʶ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʈʝʟʶʤʠʨʫʷ ʚʩʝ ʚʳʰʝ ʩʢʘʟʘʥʥʦʝ, ʭʦʯʝʪʩʷ ʦʪʤʝʪʠʪʴ ʪʦ, ʯʪʦ ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʠ 

ʚʥʝʜʨʝʥʠʝ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʚʫʟʦʚ ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠʪʴ 

ʧʨʦʜʚʠʞʝʥʠʝ ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʫʯʝʙʝ ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʜʛʦʪʦʚʢʝ ʚʳʩʦʢʦʦʙʨʘʟʦʚʘʥʥʳʭ ʠ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. 
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ʢʘʢ ʥʝʦʙʭʦʜʠʤʦʛʦ ʬʘʢʪʦʨʘ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ɺʋɿʝ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʦʙʫʯʘʶʱʠʭʩʷ ʤʝʜʠʮʠʥʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʉʂɻɸ  ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʦʧʳʪ 

ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʚʝʜʝʥʠʷ ʩʘʤʦʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ, ʘʥʢʝʪʠʨʦʚʘʥʠʝ, ʧʦʟʥʘʚʘʪʝʣʴʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ, ʤʦʪʠʚʘʮʠʷ. 

 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ ʩʠʩʪʝʤʝ ʚʳʩʰʝʡ ʰʢʦʣʳ ʚʩʝ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ ʫʜʝʣʷʝʪʩʷ 

ʚʦʧʨʦʩʘʤ  ʦʨʛʘʥʠʟʘʮʠʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ.  ʕʪʘ ʪʝʥʜʝʥʮʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ  ʟʘʧʨʦʩʘʤ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ, ʢʦʪʦʨʘʷ ʥʫʞʜʘʝʪʩʷ ʚ ʩʧʝʮʠʘʣʠʩʪʘʭ, ʩʧʦʩʦʙʥʳʭ ʢ  

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʢʦʤʧʝʪʝʥʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢ ʧʦʩʪʦʷʥʥʦʡ 

ʛʦʪʦʚʥʦʩʪʠ ʢ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʶ ʠ ʩʘʤʦʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ. ʇʝʜʘʛʦʛʠʯʝʩʢʠʡ ʦʧʳʪ  

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠ ʣʶʙʦʡ ʩʠʩʪʝʤʝ ʦʙʨʘʟʦʚʘʥʠʷ ʦʚʣʘʜʝʥʠʝ  ʟʥʘʥʠʷʤʠ ʥʝʤʳʩʣʠʤʦ ʙʝʟ 

ʩʦʟʥʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʘʤʦʛʦ  ʦʙʫʯʘʶʱʝʛʦʩʷ ʧʦ ʫʩʚʦʝʥʠʶ ʥʝʦʙʭʦʜʠʤʳʭ ʟʥʘʥʠʡ.  

ʆʜʥʘʢʦ ʥʝ ʚʩʝ ʚʯʝʨʘʰʥʠʝ ʘʙʠʪʫʨʠʝʥʪʳ, ʧʦʩʪʫʧʠʚʰʠʝ ʚ ʚʫʟ, ʛʦʪʦʚʳ ʢ ʪʘʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʇʦʵʪʦʤʫ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʜʦʣʞʝʥ ʥʘʫʯʠʪʴ ʩʪʫʜʝʥʪʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʜʦʙʳʚʘʪʴ ʟʥʘʥʠʷ ʩ 

ʧʝʨʚʳʭ ʜʥʝʡ ʫʯʝʙʳ ʚ ʠʥʩʪʠʪʫʪʝ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʥʳʭ ʤʝʪʦʜʠʢ ʧʦ  ʉʈʉ. ʆʩʥʦʚʥʦʡ 

ʮʝʣʴʶ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʘ ʷʚʣʷʝʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʠ ʫʩʚʦʝʥʠʝ 

ʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɸʥʘʣʠʟ ʠʟʫʯʝʥʥʦʡ ʥʘʤʠ ʣʠʪʝʨʘʪʫʨʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʦʜ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʦʡ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ çʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʧʦʠʩʢ ʥʝʦʙʭʦʜʠʤʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʧʨʠʦʙʨʝʪʝʥʠʝ ʟʥʘʥʠʡ, ʫʤʝʣʦʝ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʨʝʰʝʥʠʷ ʫʯʝʙʥʳʭ, 

ʥʘʫʯʥʳʭ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ; ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ 

ʜʝʷʪʝʣʴʥʦʩʪʴ, ʩʢʣʘʜʳʚʘʶʱʘʷʩʷ ʠʟ ʤʥʦʛʠʭ ʵʣʝʤʝʥʪʦʚ: ʪʚʦʨʯʝʩʢʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʠ 

ʦʩʤʳʩʣʝʥʠʷ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʣʘ ʚ ʭʦʜʝ ʣʝʢʮʠʠ, ʧʦʜʛʦʪʦʚʢʠ ʢ ʟʘʥʷʪʠʷʤ, ʵʢʟʘʤʝʥʘʤ, ʟʘʯʝʪʘʤ, 

ʚʳʧʦʣʥʝʥʠʷ ʢʫʨʩʦʚʳʭ ʠ ʜʠʧʣʦʤʥʳʭ ʨʘʙʦʪ; ʢʘʢ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʚʠʜʳ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ, 

ʛʨʫʧʧʦʚʦʡ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʥʘ ʟʘʥʷʪʠʷʭ ʠʣʠ ʚʦ ʚʥʝʘʫʜʠʪʦʨʥʦʝ 

ʚʨʝʤʷ ʙʝʟ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʨʫʢʦʚʦʜʩʪʚʘ, ʥʦ ʧʦʜ ʥʘʙʣʶʜʝʥʠʝʤ ʧʨʝʧʦʜʘʚʘʪʝʣʷè. 

https://infourok.ru/metod-proektov-kak-sovremennaya-innovacionnaya-tehnologiya-v-obrazovanii-1418671.html
https://infourok.ru/metod-proektov-kak-sovremennaya-innovacionnaya-tehnologiya-v-obrazovanii-1418671.html
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ʌʝʜʝʨʘʣʴʥʳʤʠ  ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ  ʩʪʘʥʜʘʨʪʘʤʠ  ʚʳʩʰʝʛʦ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ  ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʨʘʙʦʪʫ ʦʪʚʦʜʠʪʩʷ  ʜʦʩʪʘʪʦʯʥʦ 

ʚʨʝʤʝʥʠ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʘ (ʜʦ 50%). ʉʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ  

ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʣʘʥʠʨʫʝʤʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ ʧʦ ʦʩʚʦʝʥʠʶ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, 

ʢʦʪʦʨʘʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʚʳʜʘʥʥʦʤʫ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʟʘʜʘʥʠʶ ʧʨʠ ʤʝʪʦʜʠʯʝʩʢʦʤ 

ʨʫʢʦʚʦʜʩʪʚʝ ʠ ʢʦʥʪʨʦʣʝ ʧʦʩʣʝʜʥʝʛʦ,  ʥʦ ʙʝʟ ʝʛʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʫʯʘʩʪʠʷ. ʂʘʞʜʳʡ 

ʩʪʫʜʝʥʪ ʜʦʣʞʝʥ ʥʘʫʯʠʪʴʩʷ  ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ (ʙʝʟ  ʧʦʤʦʱʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ) ʧʦʣʫʯʘʪʴ ʥʦʚʳʝ 

ʟʥʘʥʠʷ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʨʝʧʦʜʘʚʘʪʝʣʴ ʚʫʟʘ ʜʦʣʞʝʥ ʚʩʷʯʝʩʢʠ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʪʦʤʫ, ʯʪʦʙʳ ʩʪʫʜʝʥʪʳ ʧʦʚʩʝʜʥʝʚʥʦ ʠ ʚ  ʧʣʘʥʦʚʦʤ ʧʦʨʷʜʢʝ ʠʟʫʯʘʣʠ 

ʫʯʝʙʥʠʢʠ ʠ ʫʯʝʙʥʳʝ ʧʦʩʦʙʠʷ, ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʣʠʪʝʨʘʪʫʨʫ ʠ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʦʚʘʣʠ ʚ 

ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ. ʇʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʥʝ ʜʦʣʞʝʥ  

ʟʘʙʳʚʘʪʴ ʦ ʩʧʝʮʠʬʠʢʝ ʧʨʝʧʦʜʘʚʘʝʤʦʡ ʜʠʩʮʠʧʣʠʥʳ ʠ ʦʩʦʙʝʥʥʦʩʪʷʭ  ʢʦʥʪʠʥʛʝʥʪʘ 

ʩʪʫʜʝʥʪʦʚ. ʇʣʘʥʠʨʦʚʘʥʠʝ ʉʈʉ ʨʘʩʩʯʠʪʘʥʦ  ʥʘ ʩʝʤʝʩʪʨ, ʤʝʩʷʮ  ʩ ʜʝʪʘʣʠʟʘʮʠʝʡ ʥʘ ʢʘʞʜʳʡ 

ʜʝʥʴ.  ʈʝʟʫʣʴʪʘʪʦʤ ʪʘʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʩʪʫʜʝʥʪʘʤʠ ʠ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ. ʇʨʠ ʥʘʨʫʰʝʥʠʠ  ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʧʣʘʥʦʚʳʭ  ʟʘʪʨʘʪ ʚʨʝʤʝʥʠ  ʥʘ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʚʳʧʦʣʥʝʥʠʝ  ʟʘʜʘʥʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʚʧʨʘʚʝ ʠʟʤʝʥʠʪʴ ʦʙʲʝʤ ʨʘʙʦʪʳ ʠʣʠ 

ʩʣʦʞʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʥʘ ʩʘʤʦʧʦʜʛʦʪʦʚʢʫ. 

 

 
ʏʪʦ  ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʧʦʜ ʧʦʥʷʪʠʝʤ çʉʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘè 

 

ʇʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʟʘʜʘʥʠʡ ʜʣʷ ʚʥʝʘʫʜʠʪʦʨʥʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ 

ʠʩʧʦʣʴʟʫʶʪ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ ʨʘʙʦʪʳ: 

ï ʨʝʧʨʦʜʫʢʪʠʚʥʘʷ, ʚʢʣʶʯʘʶʱʘʷ ʚ ʩʝʙʷ ʨʷʜ ʟʘʜʘʥʠʡ ʥʘ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʟʥʘʥʠʡ ʠ 

ʫʤʝʥʠʡ, ʘ ʨʦʣʴ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʜʣʷ ʢʘʞʜʦʛʦ ʩʪʫʜʝʥʪʘ ʦʧʨʝʜʝʣʠʪʴ 

ʦʧʪʠʤʘʣʴʥʳʡ  ʦʙʲʝʤ ʨʘʙʦʪʳ; 

ï ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʘʷ, ʢʦʪʦʨʘʷ ʦʪʣʠʯʘʝʪʩʷ ʪʝʤ,  ʯʪʦ ʫʞʝ ʚ ʩʘʤʦʤ ʟʘʜʘʥʠʠ 

ʫʢʘʟʳʚʘʝʪʩʷ ʦʙʱʘʷ ʠʜʝʷ ʨʝʰʝʥʠʷ, ʘ ʩʪʫʜʝʥʪ ʜʦʣʞʝʥ    ʨʘʟʚʠʪʴ ʝʝ ʚ ʢʦʥʢʨʝʪʥʳʡ ʩʧʦʩʦʙ 

ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʫʩʣʦʚʠʷʤ ʟʘʜʘʥʠʷ. ʇʨʠ ʵʪʦʤ ʉʈʉ ʜʦʣʞʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʷʤ  

ʦʙʫʯʘʶʱʠʭʩʷ ʠ ʩʦʙʣʶʜʘʪʴ ʧʨʠʥʮʠʧ ʧʦʩʪʝʧʝʥʥʦʛʦ  ʧʝʨʝʭʦʜʘ ʦʪ ʧʨʦʩʪʦʛʦ ʢ ʩʣʦʞʥʦʤʫ. 

ï ʪʚʦʨʯʝʩʢʘʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ  ʨʘʙʦʪʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ  ʘʥʘʣʠʟ ʧʨʦʙʣʝʤʥʦʡ 

ʩʠʪʫʘʮʠʠ           ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʦʣʫʯʝʥʠʝʤ ʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʉʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʩʪʫʜʝʥʪʘ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʥʘʧʨʘʚʣʝʥʘ ʥʘ  

ʚʳʧʦʣʥʝʥʠʝ ʜʚʫʭ  ʬʫʥʢʮʠʡ: 

ï ʢʦʥʩʫʣʴʪʘʪʠʚʥʫʶ,  ʢʦʪʦʨʘʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʚʳʩʪʫʧʘʝʪ ʚ 
ʨʦʣʠ ʢʦʥʩʫʣʴʪʘʥʪʘ, ʦʢʘʟʳʚʘʷ ʧʦʤʦʱʴ ʩʪʫʜʝʥʪʘʤ  ʣʫʯʰʝ ʫʩʚʦʠʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʘʫʜʠʪʦʨʥʳʭ ʟʘʥʷʪʠʡ   ʠ ʚʳʨʘʙʦʪʘʪʴ  ʧʦʣʝʟʥʳʝ ʥʘʚʳʢʠ. 
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ï ʢʦʥʪʨʦʣʠʨʫʶʱʫʶ, ʮʝʣʴʶ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ  

ʪʝʢʫʱʝʛʦ ʠ ʨʫʙʝʞʥʦʛʦ ʢʦʥʪʨʦʣʷ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʥʘʙʣʶʜʘʝʪʩʷ ʫʩʪʦʡʯʠʚʘʷ ʪʝʥʜʝʥʮʠʷ ʢ 

ʚʦʟʨʘʩʪʘʥʠʶ  ʨʦʣʠ  ʉʈʉ.  ɺʘʞʥʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʫʩʧʝʰʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʮʝʩʩʘ  ʉʈʉ 

ʟʘʚʠʩʠʪ ʦʪ ʫʤʝʥʠʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷ  ʦʨʛʘʥʠʟʦʚʘʪʴ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʝʛʦ ʥʘ 

ʢʘʞʜʦʤ ʵʪʘʧʝ ʠʟʫʯʝʥʠʷ  ʜʠʩʮʠʧʣʠʥʳ.  ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʦʙʷʟʘʥ ʧʦʩʪʦʷʥʥʦ 

ʨʘʟʚʠʚʘʪʴʩʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴʩʷ,  ʠʟʫʯʘʪʴ ʠ ʧʨʠʤʝʥʷʪʴ  ʥʦʚʳʝ ʤʝʪʦʜʠʢʠ ʦʙʫʯʝʥʠʷ 

ʩʪʫʜʝʥʪʦʚ. ɺ ʵʪʦʤ ʧʣʘʥʝ ʙʦʣʴʰʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʪʘʢʞʝ ʠ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʫʯʝʙʥʦʛʦ  ʧʨʦʮʝʩʩʘ. ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʉʈʉ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ ʩʪʫʜʝʥʪʦʚ. ɺ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ  ʧʨʦʮʝʩʩʝ ʧʦʜʛʦʪʦʚʢʘ ʙʫʜʫʱʝʛʦ ʩʧʝʮʠʘʣʠʩʪʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʩʧʦʩʦʙ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʦʩʥʦʚʳ, ʚʢʣʶʯʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴ ʘʥʘʣʠʪʠʯʝʩʢʠ 

ʤʳʩʣʠʪʴ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʨʘʙʦʪʘʪʴ ʥʘʜ ʫʣʫʯʰʝʥʠʝʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʠ 

ʦʙʱʝʢʫʣʴʪʫʨʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ. ʊʘʢʠʝ  ʢʘʯʝʩʪʚʘ, ʢʘʢ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʷ, ʩʘʤʦʨʘʟʚʠʪʠʝ, 

ʩʘʤʦʫʧʨʘʚʣʝʥʠʝ, ʩʘʤʦʢʦʥʪʨʦʣʴ, ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʠ ʪ.ʜ. ʧʨʦʷʚʣʷʶʪʩʷ ʠʤʝʥʥʦ ʚ 

ʧʨʦʮʝʩʩʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʨʘʚʠʣʴʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʉʈʉ 

ʢʘʞʜʦʤʫ ʧʨʝʧʦʜʘʚʘʪʝʣʶ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ 

ʨʘʙʦʪʳ ʤʥʝʥʠʝ ʠ ʧʨʝʜʧʦʯʪʝʥʠʷ ʦʙʫʯʘʶʱʠʭʩʷ.  ʇʦʵʪʦʤʫ ʩ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʦʪʥʦʰʝʥʠʷ 

ʫʯʘʱʠʭʩʷ  ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʝ ʚ ʨʘʤʢʘʭ ʉʂɻɸ ʤʝʜʠʮʠʥʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʥʘʤʠ ʙʳʣʦ 

ʧʨʦʚʝʜʝʥʦ ʩʦʮʠʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ ʧʝʨʚʦʛʦ,  ʚʪʦʨʦʛʦ ʠ ʪʨʝʪʴʝʛʦ 

ʢʫʨʩʦʚ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʘʥʢʝʪʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ 25 ʚʦʧʨʦʩʦʚ, 

ʢʘʩʘʶʱʠʭʩʷ  ʥʝʢʦʪʦʨʳʭ ʘʩʧʝʢʪʦʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʢʝʪʠʨʦʚʘʥʠʷ 

ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ 39% ʧʨʦʮʝʥʪʦʚ ʨʝʩʧʦʥʜʝʥʪʦʚ ʩʯʠʪʘʶʪ, ʯʪʦ ʉʈʉ  ʜʦʣʞʥʘ 

ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʙʝʟ ʫʯʘʩʪʠʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʘ 28% - ʩʪʦʨʦʥʥʠʢʠ ʧʨʠʩʫʪʩʪʚʠʷ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ɸ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʫʣʫʯʰʝʥʠʶ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ, ʢʘʢ ʩʯʠʪʘʶʪ 

ʤʥʦʛʠʝ ʨʝʩʧʦʥʜʝʥʪʳ, ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʢʦʥʪʨʦʣʴ ʜʘʥʥʦʛʦ ʚʠʜʘ 

ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (55%). ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʩʪʘʨʰʝʢʫʨʩʥʠʢʦʚ ʤʦʛʫʪ 

ʩʘʤʠ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʠ ʧʣʘʥʠʨʦʚʘʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʨʘʙʦʪʫ (72%).  ɸ  ʤʥʦʛʠʝ ʩʪʫʜʝʥʪʳ 

ʤʣʘʜʰʠʭ ʢʫʨʩʦʚ ʧʨʝʜʧʦʯʠʪʘʶʪ ʚʳʧʦʣʥʠʪʴ ʨʘʙʦʪʫ ʧʦʜ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʢʦʥʪʨʦʣʝʤ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʤʫ ʩʦʩʪʘʚʫ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʚʝʜʝʥʠʷ 

ʫʯʝʙʥʳʭ ʟʘʥʷʪʠʡ ʩʣʝʜʫʝʪ ʫʜʝʣʷʪʴ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ  ʧʨʠʤʝʥʝʥʠʶ ʥʦʚʳʭ ʤʝʪʦʜʠʢ ʜʣʷ 

ʧʨʠʚʠʪʠʷ ʩʪʫʜʝʥʪʘʤ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʚ ʵʬʬʝʢʪʠʚʥʦʤ ʚʳʧʦʣʥʝʥʠʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ 

ʨʘʙʦʪʳ. ʕʪʦ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ, ʪʘʢ ʢʘʢ ʪʦʣʴʢʦ 32% ʦʧʨʦʰʝʥʥʳʭ ʩʪʫʜʝʥʪʦʚ ʚʣʘʜʝʶʪ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʥʘʚʳʢʘʤʠ.  ʈʝʟʫʣʴʪʘʪʳ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʞʝʣʘʥʠʝ ʠʤʝʪʴ 

ʛʣʫʙʦʢʠʝ ʟʥʘʥʠʷ ʧʦ ʠʟʙʨʘʥʥʦʡ ʧʨʦʬʝʩʩʠʠ (70%) ʠ ʚʟʘʠʤʦʩʚʷʟʴ ʠʟʫʯʘʝʤʳʭ ʧʨʝʜʤʝʪʦʚ ʩ 

ʜʘʣʴʥʝʡʰʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ (69,8%) ʩʪʠʤʫʣʠʨʫʶʪ ʦʙʫʯʘʶʱʠʭʩʷ ʢ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʝ.  ɹʦʣʴʰʠʥʩʪʚʦ ʨʝʩʧʦʥʜʝʥʪʦʚ ʩʯʠʪʘʶʪ, ʯʪʦ ʦʥʠ ʚ ʜʦʩʪʘʪʦʯʥʦʤ 

ʦʙʲʝʤʝ  ʦʙʝʩʧʝʯʝʥʳ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʠ ʩʧʨʘʚʦʯʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ (79,5%), ʢʦʪʦʨʳʝ 

ʷʚʣʷʶʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʫʩʧʝʰʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʫʯʝʙʥʦʡ 

ʨʘʙʦʪʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ,  ʉʈʉ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ,  ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʫʩʧʝʰʥʦʡ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʫʯʝʙʥʦʡ ʠ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʘʢ ʦʙʫʯʘʶʱʠʭʩʷ, ʪʘʢ ʠ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ. ʇʨʘʚʠʣʴʥʦ ʦʨʛʘʥʠʟʦʚʘʥʥʘʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ, ʦʨʛʘʥʠʟʦʚʘʥʥʦʩʪʠ,  

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʫʤʝʥʠʶ  ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʠʦʙʨʝʪʘʪʴ ʥʦʚʳʝ ʥʘʫʯʥʳʝ ʩʚʝʜʝʥʠʷ, 

ʠʤʝʶɦʠʝ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ  ʜʣʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʰʠʨʦʢʦʛʦ  ʧʨʦʬʠʣʷ, ʢʦʪʦʨʳʝ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ 

ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʷʟʘʥʳ ʧʦʚʳʰʘʪʴ ʩʚʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʟʚʠʪʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʥʦʚʘʮʠʡ ʚ ʥʘʫʯʥʦʤ ʤʠʨʝ. 
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ʆ ɺɸɾʅʆʉʊʀ  ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʊʆʃʂʆɺʆ-ʕʊʀʄʆʃʆɻʀʏɽʉʂʆɻʆ ʀ 

ʕʃɽʂʊʈʆʅʅʆɻʆ ʉʃʆɺɸʈʗ ɺ ʇʈʆʎɽʉʉɽ ʆɹʋʏɽʅʀʗ ʄɽɼʀʎʀʅʉʂʀʄ 

ɼʀʉʎʀʇʃʀʅɸʄ 

 ɸʨʛʫʥʦʚʘ ɻ.ɸ., ʂʘʪʯʠʝʚʘ ʌ.ʂ.    

(ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ, ʛ. ʏʝʨʢʝʩʩʢ) 

 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ ʢ ʫʨʦʚʥʶ 

ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʤʝʜʠʮʠʥʳ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʧʦʚʳʰʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ. ɺ 

ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʠʟʘʮʠʠ ʤʝʜʠʮʠʥʩʢʦʡ ʥʘʫʢʠ ʠ ʫʩʠʣʝʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚ 

ʦʙʣʘʩʪʠ ʤʝʜʠʮʠʥʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʟʥʘʥʠʝ ʣʘʪʠʥʩʢʦʛʦ ʷʟʳʢʘ. 

ʉʦʚʨʝʤʝʥʥʳʡ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʡ ʩʧʝʮʠʘʣʠʩʪ ʜʦʣʞʝʥ ʟʥʘʪʴ ʥʝ ʪʦʣʴʢʦ 

ʢʣʠʥʠʯʝʩʢʠʝ ʠ ʘʥʘʪʦʤʠʯʝʩʢʠʝ ʪʝʨʤʠʥʳ, ʥʘʟʚʘʥʠʷ ʤʝʜʠʮʠʥʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʠ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ, ʥʦ ʠ ʭʦʨʦʰʦ ʨʘʟʙʠʨʘʪʴʩʷ ʚ ʩʧʦʩʦʙʘʭ ʩʣʦʚʦʦʙʨʘʟʦʚʘʥʠʷ 

ʤʝʜʠʮʠʥʩʢʠʭ ʪʝʨʤʠʥʦʚ. ʉʧʝʮʠʘʣʠʩʪ-ʤʝʜʠʢ ʜʦʣʞʝʥ ʛʨʘʤʦʪʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʧʦʩʪʦʷʥʥʦ 

ʦʙʥʦʚʣʷʶʱʠʤʩʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʷʟʳʢʦʤ ʠ ʧʦʥʠʤʘʪʴ ʩʧʦʩʦʙʳ ʦʙʨʘʟʦʚʘʥʠʷ ʥʦʚʳʭ 

ʪʝʨʤʠʥʦʚ. 

ʃʘʪʠʥʩʢʠʡ ʷʟʳʢ ʜʦʣʛʦʝ ʚʨʝʤʷ ʦʩʪʘʚʘʣʩʷ ʦʙʱʝʧʨʠʟʥʘʥʥʳʤ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʷʟʳʢʦʤ 

ʥʘʫʢʠ ʠ ʣʠʪʝʨʘʪʫʨʳ. ʀ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʝʛʦ ʫʧʦʪʨʝʙʣʝʥʠʝ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ 

ʩʦʢʨʘʪʠʣʦʩʴ, ʦʥ ʩʦʭʨʘʥʷʝʪ ʩʚʦʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʚ ʥʘʫʯʥʦʡ ʩʬʝʨʝ, ʦʩʦʙʝʥʥʦ ʚ ʤʝʜʠʮʠʥʩʢʦʡ 

ʥʘʫʢʝ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʝʨʚʳʝ ʪʝʨʤʠʥʳ ʚ ʣʘʪʠʥʩʢʦʡ ʪʝʨʤʠʥʦʣʦʛʠʠ ʧʦʷʚʠʣʠʩʴ ʦʢʦʣʦ 3000 

ʪʳʩʷʯ ʣʝʪ ʥʘʟʘʜ ʚ ɼʨʝʚʥʝʤ ʈʠʤʝ 

ʉʝʛʦʜʥʷʰʥʝʝ ʚʨʝʤʷ ʪʘʢʞʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʣʘʪʠʥʩʢʠʡ ʷʟʳʢ ʚ ʤʝʜʠʮʠʥʝ 

ʧʨʦʜʦʣʞʘʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴʩʷ. ʅʝʢʦʪʦʨʳʝ ʧʦʥʷʪʠʷ ʫʭʦʜʷʪ ʚ ʧʨʦʰʣʦʝ, ʘ 

ʜʨʫʛʠʝ ʧʦʷʚʣʷʶʪʩʷ ʩʦʛʣʘʩʥʦ ʪʨʝʙʦʚʘʥʠʷʤ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʥʘʫʢʠ.  

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʢʦʥʪʝʢʩʪʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩʪʫʜʝʥʪʳ, 

ʟʘʥʠʤʘʶʱʠʝʩʷ ʠʟʫʯʝʥʠʝʤ ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ, ʢʣʠʥʠʯʝʩʢʠʭ ʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ 

ʜʠʩʮʠʧʣʠʥ, ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʧʨʦʙʣʝʤʦʡ ʦʙʠʣʠʷ ʥʝʟʥʘʢʦʤʳʭ ʩʣʦʚ, ʯʪʦ ʩʦʟʜʘʝʪ 
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ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʨʫʜʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʠ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʠʣʠʡ ʜʣʷ ʠʭ 

ʟʘʧʦʤʠʥʘʥʠʷ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ ʯʪʦ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʣʘʪʠʥʩʢʠʡ ʠ ʜʨʝʚʥʝʛʨʝʯʝʩʢʠʡ 

ʷʟʳʢʠ ʥʝ ʷʚʣʷʶʪʩʷ ʯʘʩʪʴʶ ʫʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤ ʚ ʩʨʝʜʥʝʡ ʰʢʦʣʝ. ʂʨʦʤʝ ʪʦʛʦ, ʩʪʫʜʝʥʪʳ 

ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʪʝʨʤʠʥʘʤʠ, ʩʭʦʞʠʤʠ ʧʦ ʥʘʧʠʩʘʥʠʶ, ʥʦ ʦʪʣʠʯʘʶʱʠʤʠʩʷ ʧʦ ʟʥʘʯʝʥʠʶ. 

ʅʘʧʨʠʤʝʨ: 

-çʦʬʪʘʣʴʤʦʣʦʛʠʷè ʠ çʦʬʪʘʣʴʤʦʩʢʦʧʠʷè: ʦʙʘ ʪʝʨʤʠʥʘ ʥʘʯʠʥʘʶʪʩʷ ʩ çʦʬʪʘʣʴʤʦ-è, ʥʦ 

ʦʬʪʘʣʴʤʦʣʦʛʠʷ ï ʵʪʦ ʦʪʨʘʩʣʴ ʤʝʜʠʮʠʥʳ, ʢʦʪʦʨʘʷ ʟʘʥʠʤʘʝʪʩʷ ʣʝʯʝʥʠʝʤ ʟʘʙʦʣʝʚʘʥʠʡ ʛʣʘʟ, ʘ 

ʦʬʪʘʣʴʤʦʩʢʦʧʠʷ ï ʵʪʦ ʤʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʣʘʟʥʦʛʦ ʜʥʘ; 

-çʛʘʩʪʨʠʪè ʠ çʛʘʩʪʨʦʵʥʪʝʨʠʪè: ʦʙʘ ʪʝʨʤʠʥʘ ʥʘʯʠʥʘʶʪʩʷ ʩ çʛʘʩʪʨʦ-è ʠ ʦʪʥʦʩʷʪʩʷ ʢ 

ʞʝʣʫʜʢʫ ʠ ʢʠʰʝʯʥʠʢʫ, ʥʦ ʛʘʩʪʨʠʪ ï ʵʪʦ ʚʦʩʧʘʣʝʥʠʝ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʞʝʣʫʜʢʘ, ʘ 

ʛʘʩʪʨʦʵʥʪʝʨʠʪ ï ʵʪʦ ʚʦʩʧʘʣʝʥʠʝ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʞʝʣʫʜʢʘ ʠ ʢʠʰʝʯʥʠʢʘ; 

-çʘʨʪʝʨʠʦʩʢʣʝʨʦʟè ʠ çʘʪʝʨʦʩʢʣʝʨʦʟè: ʦʙʘ ʪʝʨʤʠʥʘ ʩʦʜʝʨʞʘʪ çʩʢʣʝʨʦʟè ʠ ʦʪʥʦʩʷʪʩʷ 

ʢ ʩʦʩʫʜʘʤ, ʥʦ ʘʨʪʝʨʠʦʩʢʣʝʨʦʟ ï ʵʪʦ ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʢʦʪʦʨʳʡ ʧʨʠʚʦʜʠʪ ʢ 

ʫʪʦʣʱʝʥʠʶ ʩʪʝʥʦʢ ʘʨʪʝʨʠʡ, ʘ ʘʪʝʨʦʩʢʣʝʨʦʟ ï ʵʪʦ ʪʠʧ ʘʨʪʝʨʠʦʩʢʣʝʨʦʟʘ, ʢʦʪʦʨʳʡ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝʤ ʙʣʷʰʝʢ ʠʟ ʭʦʣʝʩʪʝʨʠʥʘ ʠ ʜʨʫʛʠʭ ʚʝʱʝʩʪʚ ʥʘ ʩʪʝʥʢʘʭ 

ʘʨʪʝʨʠʡ; 

-çʢʘʨʜʠʦʣʦʛʠʷè ʠ çʢʘʨʜʠʦʛʨʘʬʠʷè: ʦʙʘ ʪʝʨʤʠʥʘ ʥʘʯʠʥʘʶʪʩʷ ʩ çʢʘʨʜʠʦ-è ʠ 

ʦʪʥʦʩʷʪʩʷ ʢ ʩʝʨʜʮʫ, ʥʦ ʢʘʨʜʠʦʣʦʛʠʷ ï ʵʪʦ ʦʪʨʘʩʣʴ ʤʝʜʠʮʠʥʳ, ʢʦʪʦʨʘʷ ʟʘʥʠʤʘʝʪʩʷ 

ʣʝʯʝʥʠʝʤ ʟʘʙʦʣʝʚʘʥʠʡ ʩʝʨʜʮʘ, ʘ ʢʘʨʜʠʦʛʨʘʬʠʷ ï ʵʪʦ ʤʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʝʨʜʮʘ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʟʘʧʠʩʘʪʴ ʝʛʦ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ. 

ʄʝʜʠʮʠʥʩʢʘʷ ʪʝʨʤʠʥʦʣʦʛʠʷ - ʦʙʰʠʨʥʳʡ ʧʣʘʩʪ ʩʧʝʮʠʘʣʴʥʦʛʦ ʷʟʳʢʘ, ʚʢʣʶʯʘʶʱʠʡ ʚ 

ʩʝʙʷ ʘʥʘʪʦʤʠʯʝʩʢʫʶ ʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʫʶ ʥʦʤʝʥʢʣʘʪʫʨʫ, ʢʣʠʥʠʯʝʩʢʫʶ ʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʫʶ 

ʪʝʨʤʠʥʦʣʦʛʠʠ. ʉʦʚʨʝʤʝʥʥʘʷ ʤʝʜʠʮʠʥʩʢʘʷ ʪʝʨʤʠʥʦʣʦʛʠʷ ʚ ʦʩʥʦʚʥʦʤ ʩʦʩʪʦʠʪ ʠʟ ʜʝʨʠʚʘʪʦʚ 

- ʩʣʦʞʥʳʭ ʩʣʦʚ ʠ ʘʬʬʠʢʩʘʣʴʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ, ʩʦʟʜʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʨʘʥʝʝ ʫʩʪʘʥʦʚʣʝʥʥʳʭ 

ʩʣʦʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʤʦʜʝʣʝʡ. ʉʦʩʪʘʚʣʷʶʱʠʝ ʩʣʦʚʘ, ʘ ʠʤʝʥʥʦ ʧʨʠʩʪʘʚʢʘ, ʢʦʨʝʥʴ ʠ 

ʩʫʬʬʠʢʩ, ʠʤʝʶʪ ʩʚʦʡ ʩʦʙʩʪʚʝʥʥʳʡ ʩʤʳʩʣ ʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ 

ʧʦʥʠʤʘʥʠʷ ʪʝʨʤʠʥʘ. ʅʘʧʨʠʤʝʨ, ʧʦʥʠʤʘʷ ʟʥʘʯʝʥʠʝ ʪʝʨʤʠʥʦʤʦʜʝʣʠ çʥʘʠʤʝʥʦʚʘʥʠʝ ʦʨʛʘʥʘè 

+ çʠʪè ʚ ʥʘʟʚʘʥʠʷʭ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʨʛʘʥʠʟʤʝ, ʤʦʞʥʦ ʣʝʛʢʦ ʧʦʥʷʪʴ ʟʥʘʯʝʥʠʝ 

ʪʘʢʠʭ ʪʝʨʤʠʥʦʚ, ʢʘʢ çʮʠʩʪʠʪè, çʜʝʨʤʘʪʠʪè, çʛʘʩʪʨʠʪè, çʦʪʠʪè ʠ çʩʪʦʤʘʪʠʪè. ʀʣʠ ʜʨʫʛʘʷ 

ʪʝʨʤʠʥʦʤʦʜʝʣʴ çʜʠʩè + çʘʢʪʠʚʥʳʡ ʢʦʨʝʥʴè ʧʦʟʚʦʣʷʝʪ ʣʝʛʢʦ ʧʦʥʷʪʴ ʟʥʘʯʝʥʠʝ ʪʘʢʠʭ 

ʪʝʨʤʠʥʦʚ, ʢʘʢ çʜʠʟʫʨʠʷè, çʜʠʩʧʝʧʩʠʷè, çʜʠʩʪʨʦʬʠʷè, çʜʠʩʬʘʛʠʷè, çʜʠʩʧʣʘʟʠʷè. ɸʥʘʣʠʟ 

ʩʪʨʫʢʪʫʨʳ ʩʣʦʚʘ ʧʦʟʚʦʣʠʪ ʩʪʫʜʝʥʪʫ ʣʝʛʯʝ ʟʘʧʦʤʥʠʪʴ ʝʛʦ ʟʥʘʯʝʥʠʝ ʚ ʢʣʠʥʠʯʝʩʢʦʤ 

ʢʦʥʪʝʢʩʪʝ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʦʙʣʘʩʪʠ ʷʟʳʢʦʚʝʜʝʥʠʷ, ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʣʦʚʘʨʝʡ ʤʦʞʝʪ ʫʣʫʯʰʠʪʴ ʟʘʧʦʤʠʥʘʥʠʝ ʥʦʚʳʭ ʩʣʦʚ ʠ ʧʦʥʠʤʘʥʠʝ ʪʝʢʩʪʘ ʥʘ 

ʠʥʦʩʪʨʘʥʥʦʤ ʷʟʳʢʝ. ʅʘʧʨʠʤʝʨ, ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʦʧʫʙʣʠʢʦʚʘʥʥʦʤ ʚ ʞʫʨʥʘʣʝ "Memory & 

Cognition" ʚ 2010 ʛʦʜʫ, ʫʯʘʩʪʥʠʢʘʤ ʧʨʝʜʣʘʛʘʣʦʩʴ ʠʟʫʯʘʪʴ ʥʦʚʳʝ ʩʣʦʚʘ ʥʘ ʘʥʛʣʠʡʩʢʦʤ 

ʷʟʳʢʝ. ʆʜʥʘ ʛʨʫʧʧʘ ʫʯʘʩʪʥʠʢʦʚ ʠʟʫʯʘʣʘ ʩʣʦʚʘ ʩ ʧʦʤʦʱʴʶ ʩʣʦʚʘʨʷ, ʘ ʜʨʫʛʘʷ ʛʨʫʧʧʘ ï ʙʝʟ 

ʥʝʛʦ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʪʝ, ʢʪʦ ʠʩʧʦʣʴʟʦʚʘʣ ʩʣʦʚʘʨʴ, ʟʘʧʦʤʥʠʣʠ ʙʦʣʴʰʝ ʩʣʦʚ, ʯʝʤ 

ʪʝ, ʢʪʦ ʥʝ ʠʩʧʦʣʴʟʦʚʘʣ ʝʛʦ. ɼʨʫʛʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʦʧʫʙʣʠʢʦʚʘʥʥʦʝ ʚ ʞʫʨʥʘʣʝ "Language 

Learning" ʚ 2012 ʛʦʜʫ, ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʣʦʚʘʨʷ ʥʘ 

ʧʦʥʠʤʘʥʠʝ ʪʝʢʩʪʘ ʥʘ ʠʥʦʩʪʨʘʥʥʦʤ ʷʟʳʢʝ. ʋʯʘʩʪʥʠʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʩʣʦʚʘʨʴ ʚʦ ʚʨʝʤʷ ʯʪʝʥʠʷ ʪʝʢʩʪʘ ʥʘ ʠʥʦʩʪʨʘʥʥʦʤ ʷʟʳʢʝ, ʧʦʥʠʤʘʣʠ ʪʝʢʩʪ ʣʫʯʰʝ, ʯʝʤ ʪʝ, ʢʪʦ 

ʥʝ ʠʩʧʦʣʴʟʦʚʘʣ ʩʣʦʚʘʨʴ. 

ɺ ʪʨʝʪʴʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʦʧʫʙʣʠʢʦʚʘʥʥʦʤ ʚ ʞʫʨʥʘʣʝ "The Modern Language 

Journal" ʚ 2014 ʛʦʜʫ, ʫʯʘʩʪʥʠʢʠ ʠʟʫʯʘʣʠ ʠʩʧʘʥʩʢʠʡ ʷʟʳʢ, ʠʩʧʦʣʴʟʫʷ ʘʫʜʠʦ-ʫʨʦʢʠ. ʇʨʠ 

ʵʪʦʤ ʦʜʥʘ ʛʨʫʧʧʘ ʫʯʘʩʪʥʠʢʦʚ ʠʩʧʦʣʴʟʦʚʘʣʘ ʩʣʦʚʘʨʴ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʘʢʞʝ 

ʜʦʢʘʟʘʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʣʦʚʘʨʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʝ ʪʨʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʣʦʚʘʨʝʡ ʧʨʠ 

ʠʟʫʯʝʥʠʠ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ ʤʦʞʝʪ ʫʣʫʯʰʠʪʴ ʟʘʧʦʤʠʥʘʥʠʝ ʥʦʚʳʭ ʩʣʦʚ ʠ ʧʦʥʠʤʘʥʠʝ 

ʪʝʢʩʪʘ ʥʘ ʠʥʦʩʪʨʘʥʥʦʤ ʷʟʳʢʝ. ʇʦʵʪʦʤʫ ʜʣʷ ʦʙʣʝʛʯʝʥʠʷ ʦʩʚʦʝʥʠʷ ʩʪʫʜʝʥʪʘʤʠ ʤʝʜʠʮʠʥʩʢʦʡ 
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ʪʝʨʤʠʥʦʣʦʛʠʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʢʣʠʥʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ ʤʳ 

ʧʨʝʜʣʘʛʘʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʣʢʦʚʦ-ʵʪʠʤʦʣʦʛʠʯʝʩʢʠʝ ʩʣʦʚʘʨʠ ʣʘʪʠʥʩʢʦʡ ʢʣʠʥʠʯʝʩʢʦʡ 

ʪʝʨʤʠʥʦʣʦʛʠʠ. 

ʋʯʝʙʥʠʢʠ  ʧʦ ʙʠʦʣʦʛʠʠ  ʜʣʷ ʤʝʜʠʮʠʥʩʢʠʭ ʠʥʩʪʠʪʫʪʦʚ ʥʘʯʘʣʘ-ʩʝʨʝʜʠʥʳ XX ʚʝʢʘ 

ʩʦʜʝʨʞʘʣʠ ʩʧʨʘʚʦʯʥʠʢʠ ʦʩʥʦʚʥʳʭ ʪʝʨʤʠʥʦʚ ʠ ʥʘʟʚʘʥʠʡ ʩ ʫʢʘʟʘʥʠʝʤ ʠʭ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, 

ʥʦ ʩʧʠʩʦʢ ʠʭ ʙʳʣ ʢʨʘʪʢʠʤ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʤʠʤʦ ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʝʯʘʪʥʳʭ ʩʣʦʚʘʨʝʡ 

ʠʤʝʶʪʩʷ ʵʣʝʢʪʨʦʥʥʳʝ ʚʝʨʩʠʠ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʰʠʨʦʢʠʡ ʜʦʩʪʫʧ ʢ 

ʣʝʢʩʠʯʝʩʢʠʤ ʦʧʨʝʜʝʣʝʥʠʷʤ. ʇʨʠʤʝʥʝʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʩʣʦʚʘʨʝʡ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʨʠʯʠʥʘʤ: 

-ʙʦʣʝʝ ʰʠʨʦʢʠʡ ʦʭʚʘʪ: ʵʣʝʢʪʨʦʥʥʳʝ ʩʣʦʚʘʨʠ ʤʦʛʫʪ ʚʢʣʶʯʘʪʴ ʙʦʣʝʝ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʩʣʦʚ ʠ ʬʨʘʟ, ʯʝʤ ʙʫʤʘʞʥʳʝ ʩʣʦʚʘʨʠ, ʢʦʪʦʨʳʝ ʦʛʨʘʥʠʯʝʥʳ ʬʠʟʠʯʝʩʢʠʤ ʦʙʲʝʤʦʤ; 

- ʙʳʩʪʨʳʡ ʜʦʩʪʫʧ: ʵʣʝʢʪʨʦʥʥʳʡ ʩʣʦʚʘʨʴ ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʠ ʫʜʦʙʥʦ ʥʘʡʪʠ ʥʫʞʥʦʝ 

ʩʣʦʚʦ ʠʣʠ ʬʨʘʟʫ. ʅʝʢʦʪʦʨʳʝ ʵʣʝʢʪʨʦʥʥʳʝ ʩʣʦʚʘʨʠ ʤʦʛʫʪ ʪʘʢʞʝ ʧʨʝʜʣʘʛʘʪʴ ʘʚʪʦʟʘʧʦʣʥʝʥʠʝ 

ʠʣʠ ʘʚʪʦʢʦʨʨʝʢʮʠʶ, ʯʪʦ ʤʦʞʝʪ ʩʵʢʦʥʦʤʠʪʴ ʚʨʝʤʷ ʧʨʠ ʥʘʙʦʨʝ ʩʣʦʚ; 

-ʫʜʦʙʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ: ʵʣʝʢʪʨʦʥʥʳʡ ʩʣʦʚʘʨʴ ʣʝʛʢʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘ ʢʦʤʧʴʶʪʝʨʝ 

ʠʣʠ ʤʦʙʠʣʴʥʦʤ ʫʩʪʨʦʡʩʪʚʝ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʫʜʦʙʥʝʝ, ʯʝʤ ʥʝʩʪʠ ʩ ʩʦʙʦʡ ʪʷʞʝʣʳʡ 

ʙʫʤʘʞʥʳʡ ʩʣʦʚʘʨʴ; 

-ʦʙʥʦʚʣʝʥʠʷ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʠ: ʵʣʝʢʪʨʦʥʥʳʡ ʩʣʦʚʘʨʴ ʤʦʞʝʪ ʦʙʥʦʚʣʷʪʴʩʷ ʠ 

ʠʩʧʨʘʚʣʷʪʴʩʷ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʦʯʥʦʩʪʴ ʠ ʘʢʪʫʘʣʴʥʦʩʪʴ 

ʩʦʜʝʨʞʠʤʦʛʦ. ɹʫʤʘʞʥʳʡ ʩʣʦʚʘʨʴ, ʥʘʧʨʦʪʠʚ, ʤʦʞʝʪ ʫʩʪʘʨʝʪʴ ʠ ʥʝ ʩʦʜʝʨʞʘʪʴ ʥʦʚʳʭ ʩʣʦʚ 

ʠʣʠ ʬʨʘʟ; 

-ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ: ʵʣʝʢʪʨʦʥʥʳʡ ʩʣʦʚʘʨʴ ʤʦʞʝʪ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ, ʪʘʢʫʶ ʢʘʢ ʟʚʫʢʦʚʦʝ ʧʨʦʠʟʥʦʰʝʥʠʝ ʩʣʦʚ ʠʣʠ ʧʝʨʝʚʦʜʯʠʢ 

-ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʘʩʧʝʢʪ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʩʣʦʚʘʨʷ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʩʦʢʨʘʱʝʥʠʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʫʤʘʞʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʯʪʦ ʩʥʠʞʘʝʪ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʩʣʝʜ 

ʯʝʣʦʚʝʯʝʩʪʚʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʣʘʪʠʥʩʢʦʛʦ ʩʣʦʚʘʨʷ ʠʤʝʝʪ ʤʥʦʞʝʩʪʚʦ 

ʧʨʝʠʤʫʱʝʩʪʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʫʤʘʞʥʦʡ ʚʝʨʩʠʝʡ. ʂʘʞʜʳʡ ʪʝʨʤʠʥ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚ 

ʪʦʣʢʦʚʦ-ʵʪʠʤʦʣʦʛʠʯʝʩʢʦʤ ʩʣʦʚʘʨʝ, ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʧʦʣʥʦʡ, ʜʦʩʪʦʚʝʨʥʦʡ ʠ ʥʘʠʙʦʣʝʝ 

ʧʦʜʭʦʜʷʱʝʡ ʜʣʷ ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ ʩʣʫʯʘʷ ʠʥʬʦʨʤʘʮʠʝʡ. 

ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʥʘʰʝʡ ʛʠʧʦʪʝʟʳ ʙʳʣʦ ʦʩʫʱʝʩʪʚʣʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʚ ʨʘʤʢʘʭ 

ʢʦʪʦʨʦʛʦ ʙʳʣ ʧʨʦʚʝʜʝʥ ʦʧʨʦʩ ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ ʄʝʜʠʮʠʥʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʉʂɻɸ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ 50 ʠʟ 75 ʨʝʩʧʦʥʜʝʥʪʦʚ ʧʦʜʪʚʝʨʜʠʣʠ  ʧʦʣʝʟʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʪʦʣʢʦʚʦ-ʵʪʠʤʦʣʦʛʠʯʝʩʢʠʭ ʩʣʦʚʘʨʝʡ ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʠ ʫʧʨʦʱʝʥʠʷ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ 

ʤʝʜʠʮʠʥʩʢʠʤ ʜʠʩʮʠʧʣʠʥʘʤ. ʂʨʦʤʝ ʪʦʛʦ, 65 ʠʟ 75 ʩʪʫʜʝʥʪʦʚ ʦʪʜʘʶʪ ʧʨʝʜʧʦʯʪʝʥʠʝ 

ʵʣʝʢʪʨʦʥʥʦʡ ʚʝʨʩʠʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʨʤʠʥʦʣʦʛʠʠ ʚ ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢʘʭ ʠʤʝʝʪ ʚʘʞʥʦʝ 

ʟʥʘʯʝʥʠʝ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ ʤʝʞʜʫ ʫʯʝʥʳʤʠ, ʤʝʜʠʮʠʥʩʢʠʤʠ ʨʘʙʦʪʥʠʢʘʤʠ ʠ 

ʧʘʮʠʝʥʪʘʤʠ. ʊʦʣʢʦʚʦ-ʵʪʠʤʦʣʦʛʠʯʝʩʢʠʝ ʩʣʦʚʘʨʠ ʧʦʤʦʛʘʶʪ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʧʨʘʚʠʣʴʥʦʝ 

ʧʦʥʠʤʘʥʠʝ ʪʝʨʤʠʥʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʪʦʯʥʦʩʪʴ ʠ ʯʝʪʢʦʩʪʴ ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʂʨʦʤʝ ʪʦʛʦ,  ʧʦʥʠʤʘʥʠʝ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʢʦʥʪʝʢʩʪʘ ʠ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

ʪʝʨʤʠʥʦʚ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢʘʭ. ʊʦʣʢʦʚʦ-

ʵʪʠʤʦʣʦʛʠʯʝʩʢʠʝ ʩʣʦʚʘʨʠ ʣʘʪʠʥʩʢʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʪʝʨʤʠʥʦʣʦʛʠʠ ʧʦʤʦʛʘʶʪ  ʧʦʥʷʪʴ 

ʠʩʪʦʨʠʯʝʩʢʠʝ ʢʦʨʥʠ ʪʝʨʤʠʥʦʚ ʠ ʩʚʷʟʘʪʴ ʠʭ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʥʘʫʯʥʳʤʠ ʧʦʥʷʪʠʷʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʦʣʢʦʚʦ-ʵʪʠʤʦʣʦʛʠʯʝʩʢʠʭ 

ʩʣʦʚʘʨʝʡ ʩʫʱʝʩʪʚʝʥʥʦ ʦʙʣʝʛʯʘʝʪ ʠ ʫʩʢʦʨʷʝʪ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʤʝʜʠʮʠʥʩʢʠʤ 

ʜʠʩʮʠʧʣʠʥʘʤ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʦʛʘʱʝʥʠʶ ʣʝʢʩʠʯʝʩʢʦʛʦ ʟʘʧʘʩʘ, ʘ ʪʘʢʞʝ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʥʘʚʳʢʦʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʫ ʦʙʫʯʘʶʱʠʭʩʷ. 
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2. ɸʨʭʠʧʦʚʘ ʀ.ʉ. ʃʘʪʠʥʩʢʦ-ʨʫʩʩʢʠʡ ʠ ʨʫʩʩʢʦ-ʣʘʪʠʥʩʢʠʡ ʩʣʦʚʘʨʴ çʊʝʤʧʫʩè. 
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ʢʫʨʩʘʤʠ ʣʘʪʠʥʩʢʦʛʦ ʷʟʳʢʘ ʠ ʦʩʥʦʚ ʪʝʨʤʠʥʦʣʦʛʠʠ çʅʘʫʯʥʳʝ ʠ ʤʝʪʦʜʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ 
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ʇʈʆɹʃɽʄʓ ɸɼɸʇʊɸʎʀʀ ʀʅʆʉʊʈɸʅʅʓʍ ʉʊʋɼɽʅʊʆɺ ʂ ʉʆʎʀɸʃʔʅʆʁ 

ʉʈɽɼɽ ʄɽɼʀʎʀʅʉʂʆɻʆ ɺʋɿɸ ʀ ʇʋʊʀ ʀʍ ʈɽʐɽʅʀʗ 

ɹʘʡʨʘʤʫʢʦʚʘ ɸ.ʉ., ʕʜʠʝʚʘ ɿ.ʄ., ʂʘʥʛʣʠʝʚʘ ɹ.ʈ. 

(ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ, ʛ. ʏʝʨʢʝʩʩʢ) 

 

ʉʦʮʠʘʣʴʥʘʷ ʘʜʘʧʪʘʮʠʷ ð ʵʪʦ ʦʜʠʥ ʠʟ ʚʠʜʦʚ ʩʦʮʠʘʣʴʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʠʥʜʠʚʠʜʘ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ, ʝʛʦ ʘʢʪʠʚʥʦʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ ʢ ʫʩʣʦʚʠʷʤ ʞʠʟʥʠ ʚ 

ʢʦʥʢʨʝʪʥʦʡ ʩʨʝʜʝ. 

ʇʨʦʮʝʩʩ ʘʜʘʧʪʘʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʪʨʝʭ ʫʨʦʚʥʷʭ: ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ, ʩʦʮʠʘʣʴʥʦʤ ʠ 

ʧʩʠʭʠʯʝʩʢʦʤ. ʕʪʠ ʪʨʠ ʫʨʦʚʥʷ ʪʝʩʥʦ ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʠ ʠʤʝʶʪ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪʚʦ 

ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ, ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ï ʦʙʫʯʘʶʱʝʛʦʩʷ ʚʫʟʘ. ʉʪʝʧʝʥʴ ʘʜʘʧʪʘʮʠʠ ʦʙʫʯʘʶʱʠʭʩʷ ʢ 

ʩʣʦʞʠʚʰʠʤʩʷ ʫʩʣʦʚʠʷʤ ʥʦʚʦʛʦ ʵʪʘʧʘ ʞʠʟʥʠ ʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʢʘʯʝʩʪʚʦ ʧʦʣʫʯʝʥʥʳʭ 

ʟʥʘʥʠʡ, ʘ ʪʘʢ ʞʝ ʫʩʚʦʝʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ. ʇʦʤʠʤʦ ʵʪʦʛʦ, 

ʨʫʢʦʚʦʜʩʪʚʫʷʩʴ ʦʧʨʝʜʝʣʝʥʠʝʤ ʟʜʦʨʦʚʴʷ, ʧʨʠʥʷʪʳʤ ʋʩʪʘʚʦʤ ɺʆɿ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ ʦ 

ʥʝʤʘʣʦʚʘʞʥʦʤ ʟʥʘʯʝʥʠʠ ʘʜʘʧʪʘʮʠʠ ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ.  

ʉʫʱʝʩʪʚʫʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʘʜʘʧʪʠʨʦʚʘʥʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ  ʚ ʚʫʟʝ. 

ʋʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʫʶ ʘʜʘʧʪʘʮʠʶ ʢ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤʫ ʧʨʦʮʝʩʩʫ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʥʘʣʠʯʠʝ 

ʩʣʝʜʫʶʱʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚ ʧʦʚʝʜʝʥʠʠ ʦʙʫʯʘʶʱʠʭʩʷ: 

1) ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʠ ʬʠʟʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʩʪʫʜʝʥʪʘ ʥʝ 

ʪʦʣʴʢʦ ʚ ʩʪʝʥʘʭ ʚʫʟʘ, ʥʦ ʠ ʚʦ ʚʥʝ;  

2) ʧʨʠʥʷʪʠʝ ʩʪʫʜʝʥʪʦʤ ʩʦʮʠʘʣʴʥʳʭ ʦʞʠʜʘʥʠʡ ʠ ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʢ ʥʝʤʫ ʪʨʝʙʦʚʘʥʠʡ, 
ʘ ʪʘʢʞʝ ʩʪʨʝʤʣʝʥʠʝ ʦʙʫʯʘʶʱʝʛʦʩʷ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʦʞʠʜʘʥʠʷʤ ʠ 

ʪʨʝʙʦʚʘʥʠʷʤ;  
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3) ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠʜʘʚʘʪʴ ʧʨʦʠʩʭʦʜʷʱʝʤʫ ʚ ʚʫʟʝ ʞʝʣʘʪʝʣʴʥʦʝ ʜʣʷ ʩʝʙʷ 

ʥʘʧʨʘʚʣʝʥʠʝ ʠ ʫʤʝʪʴ ʧʦʣʴʟʦʚʘʪʴʩʷ ʠʤʝʶʱʠʤʠʩʷ ʫʩʣʦʚʠʷʤʠ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʩʚʦʠʭ ʫʯʝʙʥʳʭ ʠ ʣʠʯʥʦʩʪʥʳʭ ʩʪʨʝʤʣʝʥʠʡ ʠ ʮʝʣʝʡ.  

ɸʢʪʫʘʣʴʥʦʩʪʴ: ʚʦʧʨʦʩ ʘʜʘʧʪʘʮʠʠ ʠʥʦʩʪʨʘʥʥʳʭ ʩʪʫʜʝʥʪʦʚ ʚ ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʘʢʘʜʝʤʠʠ ʩʪʘʣ ʘʢʪʫʘʣʝʥ ʩ 2016 ʛʦʜʘ - ʧʦʩʣʝ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʤʝʜʠʮʠʥʩʢʠʡ 

ʠʥʩʪʠʪʫʪ ʉʂɻɸ ʠʥʜʠʡʩʢʠʝ ʩʪʫʜʝʥʪʳ ʩʪʦʣʢʥʫʣʠʩʴ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ 

ʥʦʚʦʡ ʜʣʷ ʥʠʭ ʢʫʣʴʪʫʨʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʝ. ʕʪʘ ʧʨʦʙʣʝʤʘ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʠ ʧʦ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʪʘʢ ʢʘʢ ʥʘʙʦʨ ʠʥʦʩʪʨʘʥʥʳʭ ʩʪʫʜʝʥʪʦʚ ʚʦʟʦʙʥʦʚʣʷʝʪʩʷ ʢʘʞʜʳʡ ʛʦʜ.  

ʎʝʣʴ ʨʘʙʦʪʳ: ʀʟʫʯʠʪʴ ʠ ʥʘʛʣʷʜʥʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʩʪʝʧʝʥʴ ʘʜʘʧʪʠʨʦʚʘʥʥʦʩʪʠ 

ʨʘʟʥʳʭ ʢʫʨʩʦʚ ʠʥʦʩʪʨʘʥʥʳʭ ʦʙʫʯʘʶʱʠʭʩʷ ʢ ʛʨʫʧʧʝ ʠ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʮʝʣʦʤ. 

ʅʘʡʪʠ ʠ ʧʨʝʜʣʦʞʠʪʴ ʧʫʪʠ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ.  

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʥʦʩʪʨʘʥʥʳʝ ʩʪʫʜʝʥʪʳ. 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʨʦʙʣʝʤʳ ʘʜʘʧʪʘʮʠʠ ʠʥʜʫʩʦʚ ʚ ʘʢʘʜʝʤʠʠ. 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ 

ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʤʝʪʦʜʠʢʘ ʘʜʘʧʪʠʨʦʚʘʥʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʚ ʚʫʟʝ ɼʫʙʦʚʠʮʢʦʡ ʊ.ɼ. - 

ʜʦʢʪʦʨʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ ʠ ʂʨʳʣʦʚʦʡ ɸ.ɺ. - ʘʩʧʠʨʘʥʪʘ ʢʘʬʝʜʨʳ ʧʩʠʭʦʣʦʛʠʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʘʢʘʜʝʤʠʠ ʠʤ. ɿʘʡʥʘʙ ɹʠʠʰʝʚʦʡ. 

ɼʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʚʳʙʨʘʥʘ ʥʘʤʠ ʥʝ ʩʣʫʯʘʡʥʦ. ʆʥʘ ʦʢʘʟʘʣʘʩʴ ʚʧʦʣʥʝ ʜʦʩʪʫʧʥʘ ʠ 

ʧʦʥʷʪʥʘ  ʠʩʩʣʝʜʫʝʤʳʤ ʩʪʫʜʝʥʪʘʤ ʠ ʚʧʦʣʥʝ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʨʝʰʝʥʠʷ ʩʣʝʜʫʶʱʠʭ 

ʧʨʦʙʣʝʤ:  

1) ʚʳʷʚʣʝʥʠʝ ʩʪʫʜʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʠʩʧʳʪʳʚʘʶʪ ʪʨʫʜʥʦʩʪʠ ʚ ʘʜʘʧʪʘʮʠʠ ʥʝ ʪʦʣʴʢʦ ʢ 

ʛʨʫʧʧʝ, ʥʦ ʠ ʢ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ;  

2) ʤʝʪʦʜʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʘʜʘʧʪʘʮʠʠ 

ʩʪʫʜʝʥʪʦʚ ʚ ʚʫʟʝ;  

3) ʠʩʩʣʝʜʦʚʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʨʨʝʢʮʠʦʥʥʦ-ʨʘʟʚʠʚʘʶʱʝʡ ʠ ʚʦʩʧʠʪʘʪʝʣʴʥʦʡ 

ʨʘʙʦʪʳ ʩʦ ʩʪʫʜʝʥʪʘʤʠ; 

ʅʘʤʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʪʝʩʪʠʨʦʚʘʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʛʨʫʧʧ ʠʥʦʩʪʨʘʥʥʳʭ ʩʪʫʜʝʥʪʦʚ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʩ ʨʘʟʥʳʭ ʢʫʨʩʦʚ. ʅʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʙʳʣʠ ʩʜʝʣʘʥʳ 

ʟʘʢʣʶʯʝʥʠʷ ʦ ʘʜʘʧʪʠʨʦʚʘʥʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ 2 ʠ 5 ʢʫʨʩʦʚ. 

ɺʳʚʦʜʳ: ʨʝʟʫʣʴʪʘʪʳ ʚʳʧʦʣʥʝʥʥʦʡ ʨʘʙʦʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʘʭ. 

 

ʊʘʙʣʠʮʘ 1. ʋʨʦʚʝʥʴ ʚʣʘʜʝʥʠʷ ʨʫʩʩʢʠʤ ʷʟʳʢʦʤ ʦʙʫʯʘʶʱʠʤʠʩʷ ï ʛʨʘʞʜʘʥʘʤʠ ʀʥʜʠʠ 

(ʄʝʜʠʮʠʥʩʢʠʡ ʠʥʩʪʠʪʫʪ) 

ʂʫʨʩ 
ʏʠʩʣʦ 

ʦʧʨʦʰʝʥʥʳʭ  

ʋʨʦʚʝʥʴ ʚʣʘʜʝʥʠʷ ʨʫʩʩʢʠʤ ʷʟʳʢʦʤ 

ʥʫʣʝʚʦʡ  ʩʣʘʙʳʡ ʩʨʝʜʥʠʡ ʭʦʨʦʰʠʡ 

II  55 2 27 26 - 

V 64 - 21 28 13 

ʀʊʆɻʆ 119 2 48 54 13 

 

ʊʘʙʣʠʮʘ 2.  ʆʮʝʥʢʘ ʩʦʮʠʘʣʴʥʳʭ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʥʘʚʳʢʦʚ ʠʥʦʩʪʨʘʥʥʳʭ ʩʪʫʜʝʥʪʦʚ 2 ʠ 5 

ʢʫʨʩʦʚ 

ʂʫʨʩ ʂʦʣʠʯʝʩʪʚʦ 

ʦʧʨʦʰʝʥʥʳʭ 

ʋʩʨʝʜʥʝʥʥʦʝ ʯʠʩʣʦ 

ʘʜʘʧʪʠʨʦʚʘʥʥʦʩʪʠ ʢ 

ʫʯʝʙʥʦʡ ʛʨʫʧʧʝ 

ʋʩʨʝʜʥʝʥʥʦʝ ʯʠʩʣʦ 

ʘʜʘʧʪʠʨʦʚʘʥʥʦʩʪʴ ʢ 

ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ  

II  36 8,1 7,6 

V 36 8,6 11,3 
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ʊʘʙʣʠʮʘ 3.  ʏʠʩʣʝʥʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʩ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ ʘʜʘʧʪʠʨʦʚʘʥʥʦʩʪʠ 

ʂʫʨ

ʩ 

ʂʦʣʠʯʝʩʪʚʦ 

ʩʪʫʜʝʥʪʦʚ ʩʦ 

ʩʨʝʜʥʝʡ 

ʘʜʘʧʪʠʨʦʚʘʥʥʦʩ

ʪʴʶ ʢ ʫʯʝʙʥʦʡ 

ʛʨʫʧʧʝ 

ʂʦʣʠʯʝʩʪʚʦ 

ʩʪʫʜʝʥʪʦʚ ʩ 

ʚʳʩʦʢʦʡ 

ʘʜʘʧʪʠʨʦʚʘʥʥʦʩʪʴ

ʶ ʢ ʫʯʝʙʥʦʡ 

ʛʨʫʧʧʝ  

ʂʦʣʠʯʝʩʪʚʦ 

ʩʪʫʜʝʥʪʦʚ ʩʦ 

ʩʨʝʜʥʝʡ 

ʘʜʘʧʪʠʨʦʚʘʥʥʦʩʪʴ 

ʢ ʫʯʝʙʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ  

ʂʦʣʠʯʝʩʪʚʦ 

ʩʪʫʜʝʥʪʦʚ ʩ 

ʚʳʩʦʢʦʡ 

ʘʜʘʧʪʠʨʦʚʘʥʥʦʩ

ʪʴ ʢ ʫʯʝʙʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ  

II  32 4 36 0 

V 21 14 27 9 

ʇʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʧʨʦʮʝʩʩʘ ʧʦʣʫʯʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ 

ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʩʦʮʠʘʣʴʥʦʡ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʦʙʫʯʘʶʱʠʤʩʷ, 

ʨʦʜʠʪʝʣʷʤ, ʧʝʜʘʛʦʛʘʤ. ʅʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʦʙʫʯʝʥʠʷ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʚʳʧʦʣʥʷʝʪ ʨʘʟʥʳʝ 

ʬʫʥʢʮʠʠ. ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʶʪ ʦʙʱʠʝ ʧʨʠʥʮʠʧʳ, ʢʦʪʦʨʳʭ ʩʣʝʜʫʝʪ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʧʨʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʥʘ ʣʶʙʦʤ ʵʪʘʧʝ ʦʙʫʯʝʥʠʷ: 

ï ʧʨʠʦʨʠʪʝʪ ʠʥʪʝʨʝʩʦʚ ʩʦʧʨʦʚʦʞʜʘʝʤʦʛʦ; 

ï ʥʝʧʨʝʨʳʚʥʦʩʪʴ ʩʦʧʨʦʚʦʞʜʝʥʠʷ; 

ï ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʩʦʧʨʦʚʦʞʜʝʥʠʷ; 

ï ʩʠʩʪʝʤʘʪʠʯʥʦʩʪʴ; 

ï ʛʠʙʢʦʩʪʴ; 

ï ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ; 

ï ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʴ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʦʙʨʘʟʦʚʘʥʠʷ; 

ï ʨʝʢʦʤʝʥʜʘʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʩʦʚʝʪʦʚ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩʦʧʨʦʚʦʞʜʝʥʠʷ. 

ʇʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʧʨʦʡʪʠ ʧʨʦʮʝʩʩ ʘʜʘʧʪʘʮʠʠ ʥʘ 

ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʦʙʨʘʟʦʚʘʥʠʷ ʩ ʥʘʠʤʝʥʴʰʠʤʠ ʧʦʪʝʨʷʤʠ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ 

ʧʩʠʭʠʯʝʩʢʦʛʦ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʬʠʟʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʩʪʫʜʝʥʪʦʚ. 

ʆʩʥʦʚʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ, ʚʳʷʚʣʝʥʥʳʤʠ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ, ʷʚʣʷʶʪʩʷ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ 

ʟʥʘʥʠʷ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʠʥʜʠʡʩʢʠʤʠ ʩʪʫʜʝʥʪʘʤʠ ʠ, ʢʘʢ ʨʝʟʫʣʴʪʘʪ, ʦʪʩʫʪʩʪʚʠʝʤ 

ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʤʝʥʘ ʫʯʝʙʥʳʤʠ ʟʥʘʥʠʷʤʠ ʩ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʩʪʫʜʝʥʪʘʤʠ ʦ ʧʦʣʫʯʘʝʤʦʡ 

ʧʨʦʬʝʩʩʠʠ.  

ʂʨʦʤʝ ʪʦʛʦ, ʤʳ ʠʟʫʯʠʣʠ ʚʩʝ ʧʨʠʥʠʤʘʝʤʳʝ ʥʘʰʝʡ ʘʢʘʜʝʤʠʝʡ ʤʝʨʳ ʜʣʷ ʧʦʤʦʱʠ ʚ 

ʦʩʚʦʝʥʠʠ ʠʥʜʠʡʩʢʠʤʠ ʩʪʫʜʝʥʪʘʤʠ ʥʦʚʦʡ ʩʨʝʜʳ. ɺ ʠʭ ʯʠʩʣʦ ʚʭʦʜʷʪ:  

1) ʂʫʨʠʨʦʚʘʥʠʝ ʜʝʢʘʥʦʤ ʬʘʢʫʣʴʪʝʪʘ ʠʥʦʩʪʨʘʥʥʳʭ ʩʪʫʜʝʥʪʦʚ ʠ ʢʘʞʜʦʡ ʛʨʫʧʧʳ 
ʦʪʜʝʣʴʥʳʤ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ 

2) ʇʨʦʚʝʜʝʥʠʝ ʤʝʨʦʧʨʠʷʪʠʡ, ʚ ʢʦʪʦʨʳʭ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʤʝʩʪʥʳʝ ʠ 

ʠʥʦʩʪʨʘʥʥʳʝ ʦʙʫʯʘʶʱʠʝʩʷ 

ʄʳ ʩʬʦʨʤʠʨʦʚʘʣʠ 3 ʰʘʛʘ ʜʣʷ ʘʜʘʧʪʘʮʠʠ ʠʥʦʩʪʨʘʥʥʳʭ ʦʙʫʯʘʶʱʠʭʩʷ: 

1 ʰʘʛ ʆʨʛʘʥʠʟʘʮʠʷ ʠ ʧʨʦʚʝʜʝʥʠʝ ʢʫʨʩʦʚ ʧʦ ʠʟʫʯʝʥʠʶ ʷʟʳʢʦʚ, ʥʘ ʢʦʪʦʨʳʭ 

ʨʦʩʩʠʡʩʢʠʝ ʩʪʫʜʝʥʪʳ ʧʦʤʦʛʫʪ ʚ ʠʟʫʯʝʥʠʠ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʠʥʜʫʩʘʤ, ʘ ʪʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʙʫʜʫʪ ʧʨʘʢʪʠʢʦʚʘʪʴ ʢʘʚʢʘʟʩʢʠʭ ʩʪʫʜʝʥʪʦʚ ʚ ʟʥʘʥʠʠ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ.  

2 ʰʘʛ ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʧʝʨʚʦʛʦ ʰʘʛʘ ʙʫʜʝʪ ʚʦʟʤʦʞʥʳʤ ʧʨʦʚʝʜʝʥʠʝ 

ʩʦʚʤʝʩʪʥʳʭ ʣʝʢʮʠʡ ʧʦ ʠʟʫʯʘʝʤʳʤ ʤʝʜʠʮʠʥʩʢʠʤ ʧʨʝʜʤʝʪʘʤ.  

3 ʰʘʛ ʅʘʰʝʡ ʘʢʘʜʝʤʠʝʡ ʤʦʞʝʪ ʙʳʪʴ ʦʨʛʘʥʠʟʦʚʘʥʘ ʧʨʦʛʨʘʤʤʘ ʧʦ çʩʤʝʰʝʥʥʳʤ 

ʛʨʫʧʧʘʤè, ʪʦ ʝʩʪʴ ʧʦʩʣʝ 3 ʢʫʨʩʘ ʛʨʫʧʧʳ ʠʥʦʩʪʨʘʥʥʳʭ ʠ ʤʝʩʪʥʳʭ ʩʪʫʜʝʥʪʦʚ ʙʫʜʫʪ 

ʨʘʩʬʦʨʤʠʨʦʚʘʥʳ ʠ ʟʘʥʦʚʦ ʨʘʩʧʨʝʜʝʣʝʥʳ ʚ ʦʙʲʝʜʠʥʝʥʥʳʝ.  
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ʈɸɿɺʀʊʀɽ ʎʀʌʈʆɺʆʁ ɻʈɸʄʆʊʅʆʉʊʀ ʋ ʇɽɼɸɻʆɻʆɺ 

ɹʦʩʪʘʥʦʚʘ ʃ.ʂ., ɹʘʡʯʦʨʦʚʘ ʂ.ʊ., ɹʘʡʯʦʨʦʚ ɼ.ʊ. 

(ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ, ʛ. ʏʝʨʢʝʩʩʢ) 

 

ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʣʠʷʥʠʝ ʮʠʬʨʦʚʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʧʝʜʘʛʦʛʦʚ 

ʥʘ ʢʘʯʝʩʪʚʦ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʆʩʚʝʱʘʶʪʩʷ ʘʩʧʝʢʪʳ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʦʚʨʝʤʝʥʥʳʭ ʮʠʬʨʦʚʳʭ ʩʨʝʜʩʪʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʦʙʨʘʟʦʚʘʥʠ,̫ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ ʚʘʞʥʦʩʪʴ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʮʠʬʨʦʚʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʫ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ. ɺ ʩʪʘʪʴʝ ʚʳʜʝʣʷʶʪʩʷ 

ʢʣʶʯʝʚʳʝ ʢʦʤʧʝʪʝʥʮʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʮʠʬʨʦʚʦʡ ʛʨʘʤʦʪʥʦʩʪʠ.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʠʬʨʦʚʘʷ ʛʨʘʤʦʪʥʦʩʪʴ, ʦʙʨʘʟʦʚʘʥʠʝ, ʧʝʜʘʛʦʛʠ, ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʦʙʨʘʟʦʚʘʥʠʠ, ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ, ʢʦʤʧʝʪʝʥʮʠʠ, ʦʮʝʥʢʘ ʮʠʬʨʦʚʦʡ ʛʨʘʤʦʪʥʦʩʪʠ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʩʪʘʥʦʚʠʪʴʩʷ 

ʚʝʩʴʤʘ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤ ʷʚʣʝʥʠʝʤ.  

ʎʠʬʨʦʚʳʝ ʫʯʝʙʥʠʢʠ, ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʜʦʩʢʠ, ʦʥʣʘʡʥ-ʢʫʨʩʳ, ʵʣʝʢʪʨʦʥʥʳʝ ʧʦʨʪʬʦʣʠʦ 

ʪʝʧʝʨʴ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ɼʣʷ ʫʩʧʝʰʥʦʡ 

ʠʥʪʝʛʨʘʮʠʠ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʫʯʠʪʝʣʷʤ ʥʝʦʙʭʦʜʠʤʦ ʦʙʣʘʜʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʢʦʤʧʝʪʝʥʮʠʝʡ ʚ ʦʙʣʘʩʪʠ ʮʠʬʨʦʚʳʭ ʥʘʚʳʢʦʚ. çʎʠʬʨʦʚʘʷ ʛʨʘʤʦʪʥʦʩʪʴ ï ʩʧʦʩʦʙʥʦʩʪʴ 

ʯʝʣʦʚʝʢʘ ʵʬʬʝʢʪʠʚʥʦ ʧʨʠʤʝʥʷʪʴ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚʦ ʚʨʝʤʷ ʧʨʠʚʳʯʥʦʡ ʞʠʟʥʠ, ʥʘ 

ʨʘʙʦʪʝ.  

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʠʤ, ʩʧʦʩʦʙʳ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʫ ʧʝʜʘʛʦʛʦʚ, 

ʥʘʩʪʘʚʥʠʢʦʚ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʦʥʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʩʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʮʠʬʨʦʚʳʝ 

ʪʝʭʥʦʣʦʛʠʠè [1]  

ʆʩʦʙʦʝ ʧʦʥʠʤʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʩʨʝʜʠ 

ʧʝʜʘʛʦʛʦʚ ʥʘʨʘʩʪʘʝʪ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʦʥʠ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʥʘʚʳʢʦʚ ʫ 

ʫʯʘʱʠʭʩʷ. ʋʯʠʪʝʣʴ ʜʦʣʞʝʥ ʥʘʭʦʜʠʪʩɹʷ ʚ ʛʦʪʦʚʥʦʩʪʠ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʮʠʬʨʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ, ʧʨʘʚʠʣʴʥʦʤʫ ʧʨʠʤʝʥʝʥʠʶ ʎʊ. ɺʥʝʜʨʝʥʠʝ ʮʠʬʨʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʩʚʷʟʘʥʦ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʢʣʶʯʝʚʳʤʠ ʘʩʧʝʢʪʘʤʠ, 

ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ:  

1. ʇʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ.  

ʇʨʠʤʝʥʝʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʨʘʩʰʠʨʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʫʯʠʪʝʣʷʤ ʛʠʙʢʦ 

ʥʘʩʪʨʘʠʚʘʪʴ ʦʙʫʯʝʥʠʝ ʚ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʩ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʢʘʞʜʦʛʦ 

ʫʯʘʱʝʛʦʩʷ. ɺʳʰʝʩʢʘʟʘʥʥʦʝ ʚʢʣʶʯʘʝʪ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ 

ʙʳʩʪʨʦ ʫʩʚʘʠʚʘʶʱʠʭ ʠʥʬʦʨʤʘʮʠʶ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʜʣʷ ʪʝʭ, 

ʢʪʦ ʥʫʞʜʘʝʪʩʷ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʦʜʜʝʨʞʢʝ.  
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2. ʀʥʪʝʨʘʢʪʠʚʥʦʩʪʴ.  

ʎʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ 

ʤʘʪʝʨʠʘʣʳ, ʩʪʠʤʫʣʠʨʫʷ ʙʦʣʝʝ ʛʣʫʙʦʢʦʝ ʧʦʥʠʤʘʥʠʝ ʤʘʪʝʨʠʘʣʘ. ʅʘʧʨʠʤʝʨ, ʦʙʫʯʘʶʱʠʝʩʷ 

ʩʤʦʛʫʪ ʧʨʦʭʦʜʠʪʴ ʪʝʩʪʳ, ʠʛʨʳ ʠ ʟʘʜʘʥʠʷ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʠʣʠ ʧʣʘʥʰʝʪʝ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʩ 

ʤʘʪʝʨʠʘʣʦʤ.  

3. ʋʜʦʙʩʪʚʦ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʫʧʨʦʱʘʝʪ ʧʨʦʮʝʩʩ ʦʩʚʦʝʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ ʠʭ 

ʚ ʨʘʙʦʯʝʤ ʧʨʦʮʝʩʩʝ. ʋʯʠʪʝʣʷ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘ ʜʦʩʪʘʪʦʯʥʦ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ 

ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʟʘʥʷʪʠʷ ʠ ʧʨʦʠʟʚʦʜʠʪʴ ʦʮʝʥʢʫ ʟʥʘʥʠʡ, ʚʦʩʧʦʣʴʟʦʚʘʚʰʠʩʴ ʩʧʝʮʠʘʣʴʥʳʤʠ 

ʧʨʦʛʨʘʤʤʘʤʠ ʠ ʧʣʘʪʬʦʨʤʘʤʠ.  

4. ɼʦʩʪʫʧʥʦʩʪʴ.  

ʎʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʥʠʞʘʶʪ ʠʟʜʝʨʞʢʠ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʠ ʨʘʩʰʠʨʷʶʪ ʜʦʩʪʫʧʥʦʩʪʴ 

ʦʙʨʘʟʦʚʘʥʠʷ. ʆʥʣʘʡʥ-ʢʫʨʩʳ ʠ ʚʝʙʠʥʘʨʳ ʤʦʛʫʪ ʩʪʘʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʜʦʩʪʫʧʥʝʝ ʠ 

ʵʢʦʥʦʤʠʯʥʝʝ, ʯʝʤ ʪʨʘʜʠʮʠʦʥʥʳʝ ʫʯʝʙʥʳʝ ʧʨʦʛʨʘʤʤʳ.  

5. ʊʝʭʥʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ.  

ʕʢʩʧʣʫʘʪʘʮʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʦʧʨʠʢʘʩʘʝʪʩʷ ʩ ʪʝʭʥʠʯʝʩʢʠʤʠ ʪʨʫʜʥʦʩʪʷʤʠ, 

ʥʘʧʨʠʤʝʨ, ʦʪʩʫʪʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʥʝʜʦʩʪʫʧʥʦʩʪʴ ʩʝʪʝʚʳʭ ʨʝʩʫʨʩʦʚ, ʩʙʦʠ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ʋʯʘʱʠʝʩʷ ʠ ʧʝʜʘʛʦʛʠ ʤʦʛʫʪ ʠ ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ ʜʦʩʪʘʪʦʯʥʳʤ ʫʨʦʚʥʝʤ ʮʠʬʨʦʚʦʡ 

ʛʨʘʤʦʪʥʦʩʪʠ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʋʯʠʪʳʚʘʷ ʚʳʰʝʫʢʘʟʘʥʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ, ʪʨʝʙʫʝʪʩʷ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ. çɿʥʘʯʠʤʦʩʪʴ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʦʡ 

ʛʨʘʤʦʪʥʦʩʪʠ ʫʯʠʪʝʣʝʡ ʥʘʨʘʩʪʘʝʪ, ʠʟ-ʟʘ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʮʠʬʨʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, 

ʧʦʩʪʝʧʝʥʥʦ ʩʪʘʥʦʚʷʱʠʭʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʀʥʩʪʨʫʤʝʥʪʳ 

ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʚʘʪʴ ʠʥʪʝʨʘʢʪʠʚʥʳʝ, ʵʬʬʝʢʪʠʚʥʳʝ ʫʨʦʢʠ, ʧʦʚʳʰʘʶʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʅʝʜʦʩʪʘʪʦʢ ʟʥʘʥʠʡ, ʦʧʳʪʘ ʚ ʦʙʣʘʩʪʠ 

ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʪʘʥʦʚʠʪʩʷ ʧʨʝʧʷʪʩʪʚʠʝʤ ʧʦʣʥʦʮʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʎʊ, ʵʪʦ 

ʧʨʠʚʝʩʪʠ ʢ ʫʧʫʱʝʥʠʶ ʚʦʟʤʦʞʥʦʩʪʝʡ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʫʣʫʯʰʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷè [2]  

ʇʝʜʘʛʦʛʠ, ʦʚʣʘʜʝʚʰʠʝ ʮʠʬʨʦʚʳʤʠ ʥʘʚʳʢʘʤʠ ʠ ʦʙʫʯʝʥʠʝʤ, ʩʧʦʩʦʙʥʳ ʫʩʧʝʰʥʦ 

ʧʨʠʤʝʥʷʪʴ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩ ʮʝʣʴʶ ʫʣʫʯʰʝʥʠʷ ʦʙʫʯʝʥʠʷ, ʩʦʟʜʘʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʳʭ, 

ʜʦʩʪʫʧʥʳʭ ʫʨʦʢʦʚ, ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʪʘʢʠʝ ʥʦʚʰʝʩʪʚʘ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ 

ʦʙʨʘʟʦʚʘʥʠʷ. ʅʝʦʙʭʦʜʠʤʳʝ ʥʘʚʳʢʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʩʨʝʜʩʪʚ ʚ ʫʯʝʙʥʦʤ 

ʧʨʦʮʝʩʩʝ ʤʦʛʫʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʠ ʭʘʨʘʢʪʝʨʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʝʜʘʛʦʛʠ ʜʦʣʞʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʥʘʚʳʢʠ, ʤʘʢʩʠʤʘʣʴʥʦ 

ʵʬʬʝʢʪʠʚʥʦ ʚʥʝʜʨʷʪʴ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ:  

1. ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʛʨʘʤʦʪʥʦʩʪʴ.  

ʋʚʝʨʝʥʥʦʝ ʚʣʘʜʝʥʠʝ ʢʦʤʧʴʶʪʝʨʦʤ ʠ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ, ʧʦʟʚʦʣʷʶʱʝʝ 

ʧʝʜʘʛʦʛʫ ʢʘʯʝʩʪʚʝʥʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʮʠʬʨʦʚʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ.  

2. ʀʥʪʝʨʥʝʪ-ʥʘʚʳʢʠ.  

ʂʦʤʧʝʪʝʥʪʥʦʩʪʴ ʚ ʨʘʙʦʯʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩ ʦʥʣʘʡʥ-ʨʝʩʫʨʩʘʤʠ, ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʦʡ, 

ʩʦʮʠʘʣʴʥʳʤʠ ʩʝʪʷʤʠ ʠ ʠʥʳʤʠ ʠʥʪʝʨʥʝʪ ʠʥʩʪʨʫʤʝʥʪʘʤʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʵʬʬʝʢʪʠʚʥʫʶ 

ʢʦʤʤʫʥʠʢʘʮʠʶ ʠ ʧʦʠʩʢ ʠʥʬʦʨʤʘʮʠʠ.  

3. ʌʦʨʤʠʨʦʚʘʥʠʝ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʢʦʥʪʝʥʪʘ.  

ʋʤʝʥʠʝ ʛʝʥʝʨʠʨʦʚʘʪʴ ʠ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ ʮʠʬʨʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ, 

ʚʢʣʶʯʘʷ ʪʝʢʩʪʳ, ʛʨʘʬʠʢʫ, ʘʫʜʠʦ ʠ ʚʠʜʝʦʤʘʪʝʨʠʘʣʳ.  

4. ʆʨʛʘʥʠʟʘʮʠʷ ʠ ʘʥʘʣʠʟ ʜʘʥʥʳʭ.  

ʅʘʚʳʢʠ ʪʨʫʜʳ ʩ ʙʘʟʘʤʠ ʜʘʥʥʳʭ, ʫʤʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʷʪʴ ʠʥʬʦʨʤʘʮʠʝʡ ʠ 

ʠʟʫʯʘʪʴ ʜʘʥʥʳʝ ʚ ʮʠʬʨʦʚʦʡ ʩʨʝʜʝ.  

5. ʕʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʫʯʝʙʥʳʭ ʧʣʘʪʬʦʨʤ.  

ɿʥʘʥʠʝ ʤʝʪʦʜʦʚ ʨʘʙʦʪʳ ʩ ʵʣʝʢʪʨʦʥʥʳʤʠ ʫʯʝʙʥʳʤʠ ʧʣʘʪʬʦʨʤʘʤʠ ʠ ʩʝʨʚʠʩʘʤʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʫʨʦʢʦʚ, ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʫʯʘʱʠʭʩʷ.  
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6. ɹʝʟʦʧʘʩʥʦʩʪʴ ʚ ʀʥʪʝʨʥʝʪ ʧʨʦʩʪʨʘʥʩʪʚʝ.  

ʆʩʚʝʜʦʤʣʝʥʥʦʩʪʴ ʦ ʧʨʠʥʮʠʧʘʭ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʦʥʣʘʡʥ-ʧʨʦʩʪʨʘʥʩʪʚʝ, ʚʢʣʶʯʘʷ 

ʟʘʱʠʪʫ ʣʠʯʥʳʭ ʜʘʥʥʳʭ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʫʯʝʥʠʷ ʫʯʘʱʠʭʩʷ ʦʩʥʦʚʘʤ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ.  

7. ʀʥʥʦʚʘʮʠʦʥʥʦʩʪʴ.  

ʉʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʢ ʚʥʝʜʨʝʥʠʶ ʥʦʚʳʭ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʥʦʚʘʪʦʨʩʢʠʭ 

ʩʧʦʩʦʙʘʭ ʦʙʫʯʝʥʠʷ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʵʬʬʝʢʪʠʚʥʦʤʫ ʠ ʫʚʣʝʢʘʪʝʣʴʥʦʤʫ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤʫ 

ʧʨʦʮʝʩʩʫ.  

ɺʳʝh ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʥʘʚʳʢʠ ʩʦʩʪʘʚʣʷʶʪ ʦʩʥʦʚʫ, ʷʚʣʷʶʪʩʷ ʧʨʠʚʦʜʷʱʠʤʠ, ʤʦʛʫʪ 

ʜʦʧʦʣʥʷʪʩɹʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʨʦʙʣʝʤ ʠ ʟʘʜʘʯ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. ɺ 

ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʦʙʨʘʟʫʶʪ ʩʧʦʩʦʙʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʤʘʪʝʨʠʘʣʘ ʠ ʦʙʦʛʘʱʘʶʪ ʦʧʳʪ ʩʪʫʜʝʥʪʦʚ. ʇʨʝʧʦʜʘʚʘʪʝʣʠ ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʶʪ ʥʦʚʳʝ 

ʮʠʬʨʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʠ ʦʙʣʝʛʯʝʥʠʷ ʩʚʦʝʡ ʨʘʙʦʪʳ.  

ʈʘʩʩʤʦʪʨʠʤ ʚʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ:  

1. ʀʥʪʝʨʘʢʪʠʚʥʳʝ ʜʦʩʢʠ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʜʦʩʦʢ ʚ ʘʫʜʠʪʦʨʠʠ ʦʪʢʨʳʚʘʝʪ ʫʯʠʪʝʣʷʤ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʚʘʪʴ ʫʨʦʢʠ, ʥʘʧʦʣʥʝʥʥʳʝ ʤʫʣʴʪʠʤʝʜʠʡʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʘʥʠʤʘʮʠʷʤʠ 

ʠ ʚʠʜʝʦ ʤʘʪʝʨʠʘʣʦʤ.  

2. ʕʣʝʢʪʨʦʥʥʳʝ ʫʯʝʙʥʠʢʠ ʠ ʦʥʣʘʡʥ-ʢʫʨʩʳ.  

ʕʣʝʢʪʨʦʥʥʳʝ ʫʯʝʙʥʠʢʠ ʠ ʦʥʣʘʡʥ-ʢʫʨʩʳ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʩʪʫʜʝʥʪʘʤ ʛʠʙʢʠʡ ʜʦʩʪʫʧ ʢ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʤʘʪʝʨʠʘʣʘʤ ʚ ʣʶʙʦʝ ʫʜʦʙʥʦʝ ʜʣʷ ʫʯʝʥʠʢʦʚ ʚʨʝʤʷ ʠ ʤʝʩʪʦ.  

3. ʆʙʣʘʯʥʳʝ ʩʝʨʚʠʩʳ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʣʘʯʥʳʭ ʧʨʦʛʨʘʤʤ, ʢ ʧʨʠʤʝʨʫ, ʚʩʝʤʠʨʥʦ ʠʟʚʝʩʪʥʳʡ ʠʥʪʝʨʥʝʪ 

ʩʝʨʚʠʩ Google ɼʦʢʫʤʝʥʪʳ, ʩʪʘʥʦʚʠʪʩʷ ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʦʙʨʘʟʦʚʘʥʠʷ 21-ʛʦ ʚʝʢʘ. 

ʇʨʦʛʨʘʤʤʘ ʧʦʟʚʦʣʷʶʪ ʫʯʠʪʝʣʷʤ, ʫʯʘʱʠʤʩʷ ʠ ʩʪʫʜʝʥʪʘʤ ʩʚʷʟʳʚʘʪʴʩʷ ʤʝʞʜʫ ʩʦʙʦʡ, 

ʜʝʣʠʪʴʩʷ ʤʥʝʥʠʷʤʠ, ʧʝʨʝʜʘʚʘʪʴ ʜʨʫʛ ʜʨʫʛʫ ʠʥʬʦʨʤʘʮʠʶ.  

4. ʄʦʙʠʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʠʛʨʳ.  

ʄʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʠʛʨʳ ʷʚʣʷʶʪ ʩʦʙʦʡ 

ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʧʦʜʘʯʠ ʟʥʘʥʠʡ, ʩʪʠʤʫʣʠʨʫʶʱʠʝ ʠʥʪʝʨʝʩ ʩʪʫʜʝʥʪʦʚ, 

ʧʦʚʳʰʘʷ ʤʦʪʠʚʘʮʠʶ ʢ ʦʙʫʯʝʥʠʶ.  

ʋʢʘʟʘʥʥʳʝ ʚʳʰʝ ʧʨʦʛʨʘʤʤʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʧʦʪʝʥʮʠʘʣ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʫʣʫʯʰʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʆʮʝʥʢʘ ʮʠʬʨʦʚʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʧʝʜʘʛʦʛʦʚ ʠʛʨʘʝʪ 

ʨʦʣʴ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ.  

ɺ ʯʠʩʣʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʤʝʪʦʜʦʚ ʚʭʦʜʠʪ - ʦʧʨʦʩʥʠʢ SAMR (Substitution, 

Augmentation, Modification, Redefinition). ʆʥ ʧʦʤʦʛʘʝʪ ʧʝʜʘʛʦʛʘʤ ʧʦʥʷʪʴ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʩʨʝʜʩʪʚ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ. ʆʧʨʦʩʥʠʢ ʩʦʩʪʦʠʪ ʠʟ 20 

ʚʦʧʨʦʩʦʚ, ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʦʮʝʥʠʚʘʝʪʩʷ ʧʦ ʯʝʪʳʨʝʭʙʘʣʣʴʥʦʡ ʩʠʩʪʝʤʝ. ɺʳʩʦʢʠʡ ʙʘʣʣ 

ʜʦʢʘʟʳʚʘʝʪ, ʧʨʘʚʠʣʴʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ 

ʩʦʚʨʝʤʝʥʥʦʤ ʧʨʦʜʚʠʥʫʪʦʤ ʫʨʦʚʥʝ. çɼʨʫʛʦʡ ʤʝʪʦʜ - PCK-ʤʦʜʝʣʴ (Pedagogical Content 

Knowledge), ʦʮʝʥʠʚʘʝʪ ʟʥʘʥʠʷ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʚ ʦʙʣʘʩʪʠ ʢʦʥʢʨʝʪʥʳʭ ʜʠʩʮʠʧʣʠʥ, 

ʩʧʦʩʦʙʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʩʚʦʠʭ ʨʘʙʦʯʠʭ ʧʨʦʮʝʩʩʘʭ. ʊʘʢʦʡ ʤʝʪʦʜ 

ʦʮʝʥʢʠ ʧʦʤʦʛʘʝʪ ʧʝʜʘʛʦʛʘʤ ʧʦʥʷʪʴ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʚ ʢʦʥʪʝʢʩʪʝ ʩʚʦʝʛʦ ʧʨʝʜʤʝʪʘ.  

ʉʫʱʝʩʪʚʫʝʪ ʤʝʪʦʜ ʦʮʝʥʢʠ TPACK (Technological Pedagogical Content Knowledge), 

ʷʚʣʷʝʪʩʷ ʢʦʤʙʠʥʘʮʠʝʡ PCK ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʟʥʘʥʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝè [4]. ʆʮʝʥʢʘ ʮʠʬʨʦʚʳʭ 

ʥʘʚʳʢʦʚ ʧʝʜʘʛʦʛʦʚ ʧʦʤʦʛʘʝʪ ʚʳʷʚʠʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʥʝʜʦʩʪʘʪʢʠ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʩʧʣʘʥʠʨʦʚʘʪʴ ʜʘʣʴʥʝʡʰʠʝ ʰʘʛʠ 

ʨʘʟʚʠʪʠʷ ʢʦʤʧʝʪʝʥʮʠʡ ʫʢʘʟʘʥʥʦʡ ʦʙʣʘʩʪʠ.  
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ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʪʝʤʘ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʫ ʧʝʜʘʛʦʛʦʚ, 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ. 

ʆʧʠʩʘʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʮʠʬʨʦʚʳʭ ʩʨʝʜʩʪʚ ʚ ʦʙʫʯʝʥʠʠ, ʚʘʞʥʦʩʪʴ ʨʘʟʚʠʪʠʷ 

ʮʠʬʨʦʚʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʫ ʫʯʠʪʝʣʝʡ, ʢʣʶʯʝʚʳʝ ʢʦʤʧʝʪʝʥʮʠʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʨʘʟʦʚʘʥʠʠ. ʇʨʠʚʝʜʝʥʳ ʧʨʘʢʪʠʯʝʩʢʠʝ ʧʨʠʤʝʨʳ, 

ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʝ ʧʨʠʤʝʥʝʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ.  

ɺ ʩʪʘʪʴʝ ʚʳʜʝʣʝʥʦ, ʨʘʟʚʠʪʠʝ ʮʠʬʨʦʚʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʧʝʜʘʛʦʛʦʚ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʢʨʘʡʥʝ 

ʚʘʞʥʳʤ ʚ ʩʝʛʦʜʥʷʰʥʝʤ ʦʙʨʘʟʦʚʘʥʠʠ, ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʪʘʥʦʚʷʪʩʷ ʧʦʚʩʝʤʝʩʪʥʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ, ʥʝʦʙʭʦʜʠʤʳʤʠ ʚ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ. ʆʧʠʩʘʥʳ ʤʝʪʦʜʳ 

ʦʮʝʥʠʚʘʥʠʷ ʩʪʝʧʝʥʠ ʮʠʬʨʦʚʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʧʝʜʘʛʦʛʦʚ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʧʦʤʦʯʴ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʚʘʞʥʳʭ ʟʥʘʥʠʡ ʚ ʧʣʘʥʠʨʦʚʘʥʠʠ ʧʨʦʛʨʘʤʤ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʦʡ 

ʛʨʘʤʦʪʥʦʩʪʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʩʨʝʜʩʪʚ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʘʝʪ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ 

ʧʨʦʮʝʩʩ, ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʘʜʝʢʚʘʪʥʦʝ ʨʘʟʚʠʪʠʝ 

ʮʠʬʨʦʚʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʫ ʧʝʜʘʛʦʛʦʚ. 
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ʦʙʨʘʟʦʚʘʥʠʠ, ʠʭ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ, ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʩʚʷʱʝʥʥʳʭ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʵʪʫ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ɺ 

ʟʘʢʣʶʯʝʥʠʠ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ 

ʧʣʘʪʬʦʨʤ ʤʦʞʝʪ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʦʙʫʯʝʥʠʷ ʠ ʩʜʝʣʘʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʙʦʣʝʝ 

ʛʠʙʢʠʤ ʠ ʜʦʩʪʫʧʥʳʤ, ʦʜʥʘʢʦ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʜʦʣʞʘʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʠ 

ʫʯʠʪʳʚʘʪʴ ʦʧʳʪ ʠ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʦʪ ʩʪʫʜʝʥʪʦʚ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʧʣʘʪʬʦʨʤ ʚ ʙʫʜʫʱʝʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʣʝʢʪʨʦʥʥʳʝ ʫʯʝʙʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʵʣʝʢʪʨʦʥʥʳʝ ʧʣʘʪʬʦʨʤʳ, 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʧʨʝʠʤʫʱʝʩʪʚʘ, ʥʝʜʦʩʪʘʪʢʠ, ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʬʘʢʪʦʨʳ. 

ʉʦʚʨʝʤʝʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʩʪʘʣʦ ʥʝʚʦʟʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʕʣʝʢʪʨʦʥʥʳʝ ʫʯʝʙʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʧʣʘʪʬʦʨʤʳ ʷʚʣʷʶʪʩʷ 

ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ. ʀʭ 

ʧʨʝʠʤʫʱʝʩʪʚʘ, ʪʘʢʠʝ ʢʘʢ ʜʦʩʪʫʧʥʦʩʪʴ, ʛʠʙʢʦʩʪʴ ʠ ʫʜʦʙʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʩʜʝʣʘʣʠ ʠʭ 

ʧʦʧʫʣʷʨʥʳʤʠ ʩʨʝʜʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ ʩʪʫʜʝʥʪʦʚ.  

ɻʠʧʦʪʝʟʘ ʠʩʩʣʝʜʦʚʘʥʠʷ - ʵʣʝʢʪʨʦʥʥʳʝ ʫʯʝʙʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʧʣʘʪʬʦʨʤʳ ʤʦʛʫʪ 

ʫʣʫʯʰʠʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʫʯʝʥʠʷ ʠ ʜʘʪʴ ʥʦʚʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʫʯʝʙʳ ʠ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʷ. ʆʜʥʘʢʦ, ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʞʝ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʥʝʛʘʪʠʚʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ, ʪʘʢʠʤ ʢʘʢ ʩʥʠʞʝʥʠʝ ʚʥʠʤʘʥʠʷ ʠ ʫʩʚʦʝʥʠʷ 

ʤʘʪʝʨʠʘʣʘ, ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʪʝʭʥʦʣʦʛʠʠ ʠ ʜʨʫʛʠʝ. 

ʕʣʝʢʪʨʦʥʥʳʝ ʫʯʝʙʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʧʣʘʪʬʦʨʤʳ ʠʤʝʶʪ ʜʦʣʛʫʶ ʠʩʪʦʨʠʶ ʚ 

ʦʙʨʘʟʦʚʘʥʠʠ. ʆʥʠ ʥʘʯʘʣʠ ʨʘʟʚʠʚʘʪʴʩʷ ʝʱʝ ʚ 1960-ʭ ʛʦʜʘʭ ʩ ʧʦʷʚʣʝʥʠʝʤ ʧʝʨʚʳʭ 

ʢʦʤʧʴʶʪʝʨʦʚ ʠ ʨʘʟʨʘʙʦʪʢʦʡ ʧʝʨʚʳʭ ʧʨʦʛʨʘʤʤ ʜʣʷ ʦʙʫʯʝʥʠʷ ʥʘ ʢʦʤʧʴʶʪʝʨʘʭ. 

ɺ ʧʨʦʪʝʢʘʶʱʝʤ ʚʨʝʤʝʥʠ ʠʩʪʦʨʠʠ ʦʙʨʘʟʦʚʘʥʠʷ, 1970-ʝ ʠ 1980-ʝ ʛʦʜʳ ʧʨʠʥʝʩʣʠ ʩ 

ʩʦʙʦʡ ʥʝ ʪʦʣʴʢʦ ʚʦʣʥʫʶʱʠʝ ʤʦʜʳ, ʥʦ ʠ ʧʝʨʚʳʝ ʟʘʤʝʪʥʳʝ ʰʘʛʠ ʚ ʩʬʝʨʝ ʮʠʬʨʦʚʦʛʦ 

ʦʙʫʯʝʥʠʷ. ɿʘʨʦʜʠʚʰʠʝʩʷ ʚ ʪʝ ʜʝʩʷʪʠʣʝʪʠʷ ʧʨʦʛʨʘʤʤʳ ʧʦ ʠʟʫʯʝʥʠʶ ʷʟʳʢʦʚ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʧʝʨʚʳʝ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʠʛʨʳ ʩʪʘʣʠ 

ʥʘʩʪʦʷʱʠʤʠ ʧʠʦʥʝʨʘʤʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʫʯʝʥʠʢʘʤ ʥʝ ʪʦʣʴʢʦ ʨʘʟʚʣʝʯʝʥʠʝ, ʥʦ ʠ ʫʥʠʢʘʣʴʥʳʝ 

ʥʘʚʳʢʠ ʠ ʟʥʘʥʠʷ. 

ɺ ʩʣʝʜʫʶʱʠʝ ʜʝʩʷʪʠʣʝʪʠʷ, ʩ ʥʘʩʪʫʧʣʝʥʠʝʤ 1990-ʭ, ʠʥʪʝʨʥʝʪ ʚʳʩʪʫʧʠʣ ʢʘʢ 

ʢʘʪʘʣʠʟʘʪʦʨ ʜʣʷ ʧʦʷʚʣʝʥʠʷ ʧʝʨʚʳʭ ʦʥʣʘʡʥ-ʢʫʨʩʦʚ ʠ ʵʣʝʢʪʨʦʥʥʳʭ ʫʯʝʙʥʠʢʦʚ. ɺ ʥʘʯʘʣʝ 

2000-ʭ ʛʦʜʦʚ ʚʦʣʥʘ ʮʠʬʨʦʚʳʭ ʠʥʥʦʚʘʮʠʡ ʟʘʭʣʝʩʪʥʫʣʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʧʨʠʚʝʜʷ 

ʢ ʘʢʪʠʚʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʵʣʝʢʪʨʦʥʥʳʭ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʧʣʘʪʬʦʨʤ. ʆʥʠ 

ʩʪʘʥʦʚʠʣʠʩʴ ʚʩʝ ʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤʠ ʠ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʤʠ, ʧʦʢʦʨʷʷ ʰʢʦʣʳ, 

ʫʥʠʚʝʨʩʠʪʝʪʳ ʠ ʨʘʟʣʠʯʥʳʝ ʫʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʪʘʢʠʝ ʢʘʢ ʤʦʙʠʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʠ ʦʙʣʘʯʥʳʝ ʩʝʨʚʠʩʳ, 

ʜʦʙʘʚʠʣʠ ʥʦʚʳʝ ʠʟʤʝʨʝʥʠʷ ʫʜʦʙʩʪʚʘ ʠ ʛʠʙʢʦʩʪʠ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʣʝʢʪʨʦʥʥʳʭ ʫʯʝʙʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʧʣʘʪʬʦʨʤ. ʉʝʛʦʜʥʷ ʦʥʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʦʙʰʠʨʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʦʙʫʯʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʥʘʚʳʢʦʚ ʚ ʩʘʤʳʭ ʨʘʟʥʳʭ ʦʙʣʘʩʪʷʭ ï ʦʪ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ 

ʤʘʪʝʤʘʪʠʢʠ ʜʦ ʷʟʳʢʦʚ ʠ ʠʩʢʫʩʩʪʚʘ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʵʣʝʢʪʨʦʥʥʳʝ ʫʯʝʙʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʧʣʘʪʬʦʨʤʳ ʝʱʝ ʥʝ ʛʦʪʦʚʳ 

ʧʦʣʥʦʩʪʴʶ ʚʳʪʝʩʥʠʪʴ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ, ʦʥʠ ʧʨʦʜʦʣʞʘʶʪ ʥʘʨʘʱʠʚʘʪʴ ʩʚʦʝ 

ʚʣʠʷʥʠʝ ʠ ʨʘʩʰʠʨʷʪʴ ʩʚʦʝ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ. ɹʫʜʫʱʝʝ ʦʙʫʯʝʥʠʷ 

ʙʝʟʫʩʣʦʚʥʦ ʩʚʷʟʘʥʦ ʩ ʚʥʝʜʨʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʡ, ʠ ʵʣʝʢʪʨʦʥʥʳʝ ʫʯʝʙʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ 

ʧʣʘʪʬʦʨʤʳ, ʢʘʞʝʪʩʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʟʘʥʷʪʴ ʚʩʝ ʙʦʣʝʝ ʚʘʞʥʦʝ ʤʝʩʪʦ ʚ ʵʪʦʡ ʟʘʭʚʘʪʳʚʘʶʱʝʡ 

ʵʚʦʣʶʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʇʨʠʤʝʥʝʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʣʘʪʬʦʨʤ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʳʡ ʙʘʣʘʥʩ ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʦʛʨʘʥʠʯʝʥʠʡ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʠʥʪʝʛʨʘʮʠʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ. ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʝʩʢʦʣʴʢʦ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʘʩʧʝʢʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʨʝʩʫʨʩʦʚ: 
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1. ɻʣʦʙʘʣʴʥʘʷ ʜʦʩʪʫʧʥʦʩʪʴ - ʵʣʝʢʪʨʦʥʥʳʝ ʫʯʝʙʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʧʣʘʪʬʦʨʤʳ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʜʦʩʪʫʧ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʠʟ ʣʶʙʦʡ ʪʦʯʢʠ ʤʠʨʘ ʚ ʣʶʙʦʝ ʫʜʦʙʥʦʝ ʚʨʝʤʷ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʩʪʫʜʝʥʪʘʤ ʛʠʙʢʦ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʩʚʦʝ ʫʯʝʙʥʦʝ ʨʘʩʧʠʩʘʥʠʝ, ʥʝ ʦʛʨʘʥʠʯʠʚʘʷʩʴ 

ʤʝʩʪʦʤ ʠ ʚʨʝʤʝʥʝʤ. 

2. ʋʥʠʚʝʨʩʘʣʴʥʘʷ ʫʜʦʙʥʦʩʪʴ - ʵʣʝʢʪʨʦʥʥʳʝ ʫʯʝʙʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʧʣʘʪʬʦʨʤʳ 

ʧʦʜʜʝʨʞʠʚʘʶʪ ʤʥʦʞʝʩʪʚʦ ʫʩʪʨʦʡʩʪʚ, ʚʢʣʶʯʘʷ ʢʦʤʧʴʶʪʝʨʳ, ʧʣʘʥʰʝʪʳ ʠ ʤʦʙʠʣʴʥʳʝ 

ʫʩʪʨʦʡʩʪʚʘ. ʀʭ ʛʠʙʢʦʩʪʴ ʪʘʢʞʝ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʥʘʩʪʨʦʡʢʠ ʧʦʜ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ, ʧʦʟʚʦʣʷʷ ʠʤ ʠʟʫʯʘʪʴ ʤʘʪʝʨʠʘʣ ʚ ʩʦʙʩʪʚʝʥʥʦʤ 

ʪʝʤʧʝ. 

3. ʀʥʪʝʨʘʢʪʠʚʥʦʩʪʴ ʠ ʘʜʘʧʪʠʚʥʦʩʪʴ - ʵʣʝʢʪʨʦʥʥʳʝ ʨʝʩʫʨʩʳ ʯʘʩʪʦ ʦʙʣʘʜʘʶʪ 

ʠʥʪʝʨʘʢʪʠʚʥʳʤʠ ʬʫʥʢʮʠʷʤʠ ʠ ʘʜʘʧʪʠʚʥʦʩʪʴʶ ʢ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʧʦʪʨʝʙʥʦʩʪʷʤ 

ʩʪʫʜʝʥʪʦʚ. ʕʪʦ ʩʦʜʝʡʩʪʚʫʝʪ ʙʦʣʝʝ ʛʣʫʙʦʢʦʤʫ ʧʦʥʠʤʘʥʠʶ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

4. ʇʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʦʙʫʯʝʥʠʷ - ʧʨʠʤʝʥʝʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʠ ʧʣʘʪʬʦʨʤ ʤʦʞʝʪ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʢ ʩʦʟʜʘʥʠʶ ʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʛʦ ʠ 

ʜʦʩʪʫʧʥʦʛʦ ʢʦʥʪʝʥʪʘ. ʕʪʦ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʠ ʫʩʢʦʨʷʝʪ 

ʧʦʣʫʯʝʥʠʝ ʩʪʫʜʝʥʪʘʤʠ ʦʪʚʝʪʦʚ ʥʘ ʠʭ ʚʦʧʨʦʩʳ. 

ɺʘʞʥʦ ʦʩʦʟʥʘʚʘʪʴ, ʯʪʦ ʵʣʝʢʪʨʦʥʥʳʝ ʨʝʩʫʨʩʳ ʥʝ ʷʚʣʷʶʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤ 

ʨʝʰʝʥʠʝʤ ʠ ʪʨʝʙʫʶʪ ʚʥʠʤʘʪʝʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʠʥʪʝʛʨʘʮʠʠ, ʥʦ ʠʭ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʘʩʧʝʢʪʳ 

ʚʥʦʩʷʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʩʦʚʨʝʤʝʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʘʢʪʠʢʠ. 

ɼʘʞʝ ʩ ʫʯʝʪʦʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ, ʩʫʱʝʩʪʚʫʶʪ ʠ ʨʷʜ ʦʛʨʘʥʠʯʝʥʠʡ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʣʝʢʪʨʦʥʥʳʭ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʣʘʪʬʦʨʤ: 

1. ʆʛʨʘʥʠʯʝʥʥʦʩʪʴ ʩʦʜʝʨʞʘʥʠʷ - ʚʦʧʨʝʢʠ ʙʦʛʘʪʩʪʚʫ ʵʣʝʢʪʨʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, 

ʥʝʢʦʪʦʨʳʝ ʦʙʣʘʩʪʠ ʟʥʘʥʠʡ ʤʦʛʫʪ ʙʳʪʴ ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʩʚʝʱʝʥʳ ʠʣʠ ʣʠʰʝʥʳ ʜʦʣʞʥʦʛʦ 

ʦʙʲʝʤʘ ʤʘʪʝʨʠʘʣʦʚ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʟʘʤʝʪʥʦ ʚ ʩʣʫʯʘʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʠʣʠ 

ʫʟʢʦʥʘʧʨʘʚʣʝʥʥʳʭ ʢʫʨʩʦʚ. 

2. ʆʛʨʘʥʠʯʝʥʥʦʩʪʴ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ - ʦʜʥʠʤ ʠʟ ʥʝʜʦʩʪʘʪʢʦʚ ʵʣʝʢʪʨʦʥʥʳʭ ʧʣʘʪʬʦʨʤ 

ʷʚʣʷʝʪʩʷ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. ʕʪʦʪ ʚʘʞʥʳʡ ʠʥʩʪʨʫʤʝʥʪ 

ʦʙʫʯʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʥʝʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʳʤ, ʯʪʦ ʩʦʟʜʘʝʪ ʪʨʫʜʥʦʩʪʠ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʚ 

ʦʮʝʥʢʝ ʠ ʫʣʫʯʰʝʥʠʠ ʩʚʦʠʭ ʟʥʘʥʠʡ. 

3. ʆʛʨʘʥʠʯʝʥʥʦʩʪʴ ʩʦʮʠʘʣʠʟʘʮʠʠ - ʵʣʝʢʪʨʦʥʥʳʝ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ ʯʘʩʪʦ ʣʠʰʘʶʪ 

ʩʪʫʜʝʥʪʦʚ ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʱʝʥʠʷ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʦ ʩʚʝʨʩʪʥʠʢʘʤʠ. ʕʪʦ ʤʦʞʝʪ 

ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʪʴʩʷ ʥʘ ʨʘʟʚʠʪʠʠ ʩʦʮʠʘʣʴʥʳʭ ʥʘʚʳʢʦʚ, ʢʦʪʦʨʳʝ ʪʘʢ ʚʘʞʥʳ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ. 

4. ʊʝʭʥʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ - ʥʝʠʟʙʝʞʥʳʤʠ ʩʪʘʥʦʚʷʪʩʷ ʪʝʭʥʠʯʝʩʢʠʝ ʥʝʧʦʣʘʜʢʠ, ʩ 

ʢʦʪʦʨʳʤʠ ʤʦʛʫʪ ʩʪʦʣʢʥʫʪʴʩʷ ʵʣʝʢʪʨʦʥʥʳʝ ʧʣʘʪʬʦʨʤʳ. ʉʙʦʠ ʚ ʨʘʙʦʪʝ ʠʣʠ ʧʦʪʝʨʷ ʜʘʥʥʳʭ 

ʤʦʛʫʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʣʦʞʥʠʪʴ ʦʙʫʯʝʥʠʝ, ʧʦʜʯʝʨʢʠʚʘʷ ʚʘʞʥʦʩʪʴ ʛʨʘʤʦʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʪʝʭʥʠʯʝʩʢʠʤʠ ʘʩʧʝʢʪʘʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʦʜʠʤʳʝ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʧʨʦʣʠʚʘʶʪ ʩʚʝʪ ʥʘ 

ʤʥʦʞʝʩʪʚʦ ʧʝʨʝʤʝʥʥʳʭ, ʚʣʠʷʶʱʠʭ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ 

ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʧʣʘʪʬʦʨʤ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ. 

ʅʘʧʨʠʤʝʨ, ʚ 2018 ʛʦʜʫ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʧʦʩʚʷʱʝʥʥʦʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʵʣʝʢʪʨʦʥʥʳʭ ʫʯʝʙʥʠʢʦʚ ʚ ʰʢʦʣʘʭ. ʆʥʦ ʚʳʷʚʠʣʦ, ʯʪʦ ʵʣʝʢʪʨʦʥʥʳʝ ʫʯʝʙʥʠʢʠ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʧʦʚʳhʝʥʠʶ ʫʨʦʚʥʷ ʟʥʘʥʠʡ ʠ ʫʣʫʯʰʝʥʠʶ ʫʯʝʙʥʦʡ ʤʦʪʠʚʘʮʠʠ ʩʪʫʜʝʥʪʦʚ. ʆʜʥʘʢʦ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝ ʤʦʞʝʪ ʧʦʣʥʦʩʪʴʶ ʟʘʤʝʥʠʪʴ ʪʨʘʜʠʮʠʦʥʥʳʝ ʫʯʝʙʥʠʢʠ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʥʝ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʪʘʢʦʛʦ ʞʝ ʫʨʦʚʥʷ ʫʜʦʙʩʪʚʘ ʠ ʜʦʩʪʫʧʥʦʩʪʠ ʜʣʷ ʚʩʝʭ ʫʯʝʥʠʢʦʚ. 

ɼʨʫʛʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʧʨʦʚʝʜʝʥʥʦʝ ʚ 2019 ʛʦʜʫ, ʩʦʩʨʝʜʦʪʘʯʠʚʘʣʦʩʴ ʥʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʣʝʢʪʨʦʥʥʳʭ ʧʣʘʪʬʦʨʤ ʚ ʚʳʩʰʝʤ ʦʙʨʘʟʦʚʘʥʠʠ. ʆʥʦ ʧʦʢʘʟʘʣʦ, ʯʪʦ 

ʵʣʝʢʪʨʦʥʥʳʝ ʧʣʘʪʬʦʨʤʳ ʤʦʛʫʪ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʦʙʫʯʝʥʠʷ, ʧʦʜʥʷʪʴ ʫʨʦʚʝʥʴ ʤʦʪʠʚʘʮʠʠ 

ʩʪʫʜʝʥʪʦʚ ʠ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʦʙʫʯʝʥʠʝ. ʆʜʥʘʢʦ ʚʳʷʚʣʝʥʳ ʠ ʥʝʢʦʪʦʨʳʝ ʥʝʜʦʩʪʘʪʢʠ, 

ʪʘʢʠʝ ʢʘʢ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʥʘ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠ 
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ʧʦʜʜʝʨʞʢʫ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʚʣʝʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʦʪ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʯʝʨʢʠʚʘʶʪ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʣʝʢʪʨʦʥʥʳʭ 

ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʧʣʘʪʬʦʨʤ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ, ʚʢʣʶʯʘʷ ʮʝʣʝʚʫʶ 

ʘʫʜʠʪʦʨʠʶ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʜʦʩʪʫʧʥʦʩʪʴ ʠ ʫʜʦʙʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʣʘʪʬʦʨʤ, ʘ ʪʘʢʞʝ ʧʦʜʜʝʨʞʢʫ ʩʦ ʩʪʦʨʦʥʳ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. 

ʅʘʧʨʠʤʝʨ, ʠʩʩʣʝʜʦʚʘʥʠʝ, ʧʨʦʚʝʜʝʥʥʦʝ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ ʉʝʚʝʨʥʦʡ ʂʘʨʦʣʠʥʳ, 

ʧʦʢʘʟʘʣʦ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʧʣʘʪʬʦʨʤ ʧʨʠʚʝʣʦ ʢ 

ʫʣʫʯʰʝʥʠʶ ʦʮʝʥʦʢ ʠ ʩʦʢʨʘʱʝʥʠʶ ʚʨʝʤʝʥʠ, ʟʘʪʨʘʯʠʚʘʝʤʦʛʦ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʥʠʡ 

ʩʪʫʜʝʥʪʘʤʠ. ʊʘʢʞʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʩʪʫʜʝʥʪʳ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʵʣʝʢʪʨʦʥʥʳʝ ʫʯʝʙʥʳʝ 

ʤʘʪʝʨʠʘʣʳ ʠ ʧʣʘʪʬʦʨʤʳ, ʧʨʦʷʚʣʷʶʪ ʙʦʣʴʰʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʠ ʠʥʠʮʠʘʪʠʚʳ ʚ ʫʯʝʙʥʦʤ 

ʧʨʦʮʝʩʩʝ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʥʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ 

ʦʙʫʯʝʥʠʷ ʚʩʝ ʝʱʝ ʠʤʝʶʪ ʩʚʦʠ ʧʨʝʠʤʫʱʝʩʪʚʘ. ʅʘʧʨʠʤʝʨ, ʠʩʩʣʝʜʦʚʘʥʠʝ, ʧʨʦʚʝʜʝʥʥʦʝ ʚ 

ʫʥʠʚʝʨʩʠʪʝʪʝ ʆʛʘʡʦ, ʧʦʢʘʟʘʣʦ, ʯʪʦ ʩʪʫʜʝʥʪʳ, ʢʦʪʦʨʳʝ ʯʠʪʘʣʠ ʫʯʝʙʥʠʢʠ ʚ ʧʝʯʘʪʥʦʤ 

ʬʦʨʤʘʪʝ, ʧʦʥʠʤʘʣʠ ʤʘʪʝʨʠʘʣ ʣʫʯʰʝ, ʯʝʤ ʪʝ, ʢʪʦ ʯʠʪʘʣ ʝʛʦ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʬʦʨʤʘʪʝ. 

ʈʘʟʥʦʦʙʨʘʟʥʳʝ ʬʘʢʪʦʨʳ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʵʣʝʢʪʨʦʥʥʳʭ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʧʣʘʪʬʦʨʤ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ, ʠ ʠʭ 

ʚʦʟʜʝʡʩʪʚʠʝ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʢʨʝʪʥʦʛʦ ʢʦʥʪʝʢʩʪʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʠʪʫʘʮʠʠ: 

1. ʊʝʭʥʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ. ʂʘʯʝʩʪʚʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʪʘʢʦʝ ʢʘʢ 
ʩʢʦʨʦʩʪʴ ʠʥʪʝʨʥʝʪ-ʩʦʝʜʠʥʝʥʠʷ, ʥʘʣʠʯʠʝ ʢʦʤʧʴʶʪʝʨʦʚ, ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ 

ʜʨʫʛʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʵʣʝʢʪʨʦʥʥʳʭ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʧʣʘʪʬʦʨʤ. 

2. ʉʧʦʩʦʙʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʢʘʢ ʧʨʝʧʦʜʘʚʘʪʝʣʠ 

ʚʥʝʜʨʷʶʪ ʵʣʝʢʪʨʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ. ʆʧʳʪʥʦʩʪʴ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ 

ʚ ʨʘʙʦʪʝ ʩ ʵʣʝʢʪʨʦʥʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʫʩʧʝʰʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ. 

3. ʆʨʛʘʥʠʟʘʮʠʷ ʦʙʫʯʝʥʠʷ. ʌʘʢʪʦʨʳ, ʪʘʢʠʝ ʢʘʢ ʛʨʘʬʠʢ ʟʘʥʷʪʠʡ, ʜʦʩʪʫʧʥʦʩʪʴ 

ʤʘʪʝʨʠʘʣʦʚ, ʧʦʜʜʝʨʞʢʘ ʠ ʤʦʪʠʚʘʮʠʷ ʫʯʘʱʠʭʩʷ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʚʣʠʷʶʪ ʥʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʧʣʘʪʬʦʨʤ. 

4. ʉʦʜʝʨʞʘʥʠʝ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʂʘʯʝʩʪʚʦ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʠʭ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʠ ʩʦʦʪʚʝʪʩʪʚʠʝ ʫʯʝʙʥʦʡ ʧʨʦʛʨʘʤʤʝ, ʪʘʢʞʝ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʧʣʘʪʬʦʨʤ. 

5. ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʨʘʟʣʠʯʠʷ ʫʯʘʱʠʭʩʷ. ʋʯʠʪʳʚʘʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʧʨʝʜʧʦʯʪʝʥʠʡ ʠ ʩʪʠʣʝʡ ʦʙʫʯʝʥʠʷ ʫʯʘʱʠʭʩʷ ʧʦʤʦʛʘʝʪ ʘʜʘʧʪʠʨʦʚʘʪʴ ʧʦʜʭʦʜ ʠ ʫʣʫʯʰʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʧʣʘʪʬʦʨʤ. ʅʝʢʦʪʦʨʳʝ 

ʧʨʝʜʧʦʯʠʪʘʶʪ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʨʫʛʠʝ ʫʩʧʝʰʥʦ ʘʜʘʧʪʠʨʫʶʪʩʷ ʢ 

ʵʣʝʢʪʨʦʥʥʳʤ ʨʝʩʫʨʩʘʤ. 

ɺ ʙʫʜʫʱʝʤ ʦʙʨʘʟʦʚʘʥʠʝ ʙʫʜʝʪ ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩ ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʵʣʝʢʪʨʦʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʠ ʠʭ ʵʬʬʝʢʪʠʚʥʦʝ ʚʥʝʜʨʝʥʠʝ ʩʪʘʥʝʪ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʚ 

ʧʦʚʳʰʝʥʠʠ ʢʘʯʝʩʪʚʘ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. ɿʥʘʯʠʤʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʵʣʝʢʪʨʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʙʫʜʫʱʝʤ ʦʙʨʘʟʦʚʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʩʢʦʣʴʢʠʤʠ ʬʘʢʪʦʨʘʤʠ: 

1. ɻʠʙʢʦʩʪʴ ʠ ʜʦʩʪʫʧʥʦʩʪʴ. ʕʣʝʢʪʨʦʥʥʳʝ ʨʝʩʫʨʩʳ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʫʥʠʢʘʣʴʥʫʶ 

ʛʠʙʢʦʩʪʴ, ʧʦʟʚʦʣʷʷ ʫʯʘʱʠʤʩʷ ʠʟʫʯʘʪʴ ʤʘʪʝʨʠʘʣʳ ʚ ʫʜʦʙʥʦʝ ʜʣʷ ʥʠʭ ʚʨʝʤʷ ʠ ʤʝʩʪʦ. ʕʪʦ 

ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʚ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʛʜʝ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʤʦʞʝʪ 

ʩʪʘʥʦʚʠʪʴʩʷ ʙʦʣʝʝ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʥʥʳʤ ʠ ʘʜʘʧʪʠʨʦʚʘʥʥʳʤ ʧʦʜ ʧʦʪʨʝʙʥʦʩʪʠ ʢʘʞʜʦʛʦ 

ʫʯʘʱʝʛʦʩʷ. 

2. ʀʥʪʝʨʘʢʪʠʚʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʫʯʝʥʠʷ. ʕʣʝʢʪʨʦʥʥʳʝ ʨʝʩʫʨʩʳ 

ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʦʙʫʯʘʶʱʠʤʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʫʯʝʙʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʙʦʣʝʝ 

ʠʥʪʝʨʘʢʪʠʚʥʳʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʛʣʫʙʦʢʦʤʫ ʠ ʵʬʬʝʢʪʠʚʥʦʤʫ ʫʩʚʦʝʥʠʶ 

ʟʥʘʥʠʡ. ʕʪʦʪ ʤʝʪʦʜ ʦʙʫʯʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʠ ʤʦʪʠʚʠʨʫʶʱʠʤ ʜʣʷ 

ʩʪʫʜʝʥʪʦʚ. 
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3. ʈʘʩʰʠʨʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʫʯʝʥʠʷ. ʕʣʝʢʪʨʦʥʥʳʝ ʨʝʩʫʨʩʳ ʧʨʝʜʦʩʪʘʚʣʷʶʪ 
ʫʯʘʱʠʤʩʷ ʜʦʩʪʫʧ ʢ ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʤʘʪʝʨʠʘʣʘʤ, ʚʢʣʶʯʘʷ ʚʠʜʝʦ, ʘʫʜʠʦ, 

ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʟʘʜʘʥʠʷ ʠ ʦʥʣʘʡʥ-ʢʫʨʩʳ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʩʰʠʨʠʪʴ ʩʧʝʢʪʨ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʧʨʝʜʦʩʪʘʚʠʪʴ ʙʦʣʝʝ ʧʦʣʥʦʝ ʠ ʨʘʟʥʦʩʪʦʨʦʥʥʝʝ ʦʙʫʯʝʥʠʝ. 

4. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ. ʉ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ 

ʙʫʜʝʪ ʧʨʦʜʦʣʞʘʪʴʩʷ, ʚʥʝʜʨʷʷ ʚʩʝ ʙʦʣʝʝ ʧʨʦʜʚʠʥʫʪʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ. 

ʕʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʚʥʝʜʨʝʥʠʶ 

ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʝʪʦʜʦʚ, ʧʦʚʳʰʘʷ ʩʪʘʥʜʘʨʪʳ ʦʙʨʘʟʦʚʘʥʠʷ. 

5. ɻʣʦʙʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ. ʕʣʝʢʪʨʦʥʥʳʝ ʨʝʩʫʨʩʳ ʩʪʘʥʦʚʷʪʩʷ ʢʣʶʯʝʚʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʛʣʦʙʘʣʴʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʢ ʦʙʨʘʟʦʚʘʥʠʶ. ʆʥʠ ʩʦʢʨʘʱʘʶʪ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʩʦʮʠʦʵʢʦʥʦʤʠʯʝʩʢʠʝ ʙʘʨʴʝʨʳ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʫʯʘʱʠʤʩʷ ʩʦ ʚʩʝʛʦ ʤʠʨʘ 

ʨʘʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʦʙʫʯʝʥʠʷ. 

6. ʇʦʜʛʦʪʦʚʢʘ ʢ ʙʫʜʫʱʝʤʫ ʨʳʥʢʫ ʪʨʫʜʘ. ʕʣʝʢʪʨʦʥʥʳʝ ʨʝʩʫʨʩʳ ʤʦʛʫʪ ʙʳʪʴ 
ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʨʘʟʚʠʪʠʝ ʥʘʚʳʢʦʚ, ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʥʘ ʙʫʜʫʱʝʤ ʨʳʥʢʝ ʪʨʫʜʘ, ʪʘʢʠʭ ʢʘʢ 

ʮʠʬʨʦʚʘʷ ʛʨʘʤʦʪʥʦʩʪʴ, ʪʝʭʥʠʯʝʩʢʠʝ ʥʘʚʳʢʠ ʠ ʢʨʠʪʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ. ʕʬʬʝʢʪʠʚʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʧʦʤʦʞʝʪ ʣʫʯʰʝ ʧʦʜʛʦʪʦʚʠʪʴ ʩʪʫʜʝʥʪʦʚ ʢ 

ʪʨʝʙʦʚʘʥʠʷʤ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʩʨʝʜʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʦʙʨʘʟʦʚʘʥʠʠ 

ʩʪʘʥʦʚʠʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʠ ʘʜʘʧʪʠʚʥʦʡ ʩʠʩʪʝʤʳ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʩʧʦʩʦʙʥʦʡ ʵʬʬʝʢʪʠʚʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʚʳʟʦʚʳ ʙʫʜʫʱʝʛʦ. 

ɺ ʮʝʣʦʤ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ 

ʧʣʘʪʬʦʨʤ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ, ʠ ʠʭ ʫʯʝʪ ʠ 

ʘʜʝʢʚʘʪʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʦʙʫʯʝʥʠʷ. 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʤʦʞʥʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ 

ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʧʣʘʪʬʦʨʤ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ, 

ʚʢʣʶʯʘʷ ʢʘʯʝʩʪʚʦ ʢʦʥʪʝʥʪʘ, ʫʜʦʙʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʜʦʩʪʫʧʥʦʩʪʴ ʜʣʷ ʨʘʟʣʠʯʥʳʭ 

ʢʘʪʝʛʦʨʠʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʧʦʜʜʝʨʞʢʘ ʩʦ ʩʪʦʨʦʥʳ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ ʫʯʝʙʥʳʭ 

ʟʘʚʝʜʝʥʠʡ. ʅʝʩʤʦʪʨʷ ʥʘ ʥʝʢʦʪʦʨʳʝ ʥʝʜʦʩʪʘʪʢʠ ʠ ʦʛʨʘʥʠʯʝʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʵʣʝʢʪʨʦʥʥʳʭ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʧʣʘʪʬʦʨʤ ʤʦʞʝʪ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʦʙʫʯʝʥʠʷ ʠ 

ʩʜʝʣʘʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʙʦʣʝʝ ʛʠʙʢʠʤ ʠ ʜʦʩʪʫʧʥʳʤ ʜʣʷ ʩʪʫʜʝʥʪʦʚ. ʆʜʥʘʢʦ, 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʜʦʣʞʘʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʠ ʫʯʠʪʳʚʘʪʴ ʦʧʳʪ ʠ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ 

ʦʪ ʩʪʫʜʝʥʪʦʚ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʫʯʝʙʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʧʣʘʪʬʦʨʤ ʚ ʙʫʜʫʱʝʤ. 
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(ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ, ʛ. ʏʝʨʢʝʩʩʢ) 

 

ɽʩʣʠ ʧʦʩʧʨʘʰʠʚʘʪʴ ʣʶʜʝʡ ʥʘ ʫʣʠʮʝ ʦ ʪʦʤ, ʢʘʢʠʤ ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʝʙʝ ʦʙʨʘʟ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʫʯʸʥʦʛʦ, ʪʦ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʩʣʦʞʠʪʩʷ ʩʣʝʜʫʶʱʘʷ ʢʘʨʪʠʥʘ: ʫʚʷʟʰʠʡ ʚ 

ʩʦʙʩʪʚʝʥʥʳʭ ʬʘʥʪʘʟʠʷʭ ʯʝʣʦʚʝʢ ʩ, ʦʙʷʟʘʪʝʣʴʥʦ, ʨʘʩʪʨʸʧʘʥʥʳʤʠ ʚʦʣʦʩʘʤʠ, ʢʦʪʦʨʳʡ 

ʟʘʥʠʤʘʝʪʩʷ ʙʝʩʩʤʳʩʣʝʥʥʳʤʠ ʘʙʩʪʨʘʢʮʠʷʤʠ, ʥʝ ʠʤʝʶʱʠʤʠ ʢ ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ ʥʠʢʘʢʦʛʦ 

ʦʪʥʦʰʝʥʠʷ, ʨʘʩʪʝʨʷʥʥʳʡ ʠ ʦʪʦʨʚʘʥʥʳʡ ʦʪ ʞʠʟʥʠ. ʊʘʢʦʡ ʚʟʛʣʷʜ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʝʟʦʙʠʜʝʥ, 

ʪʘʢ ʢʘʢ ʚʩʪʨʝʯʘʶʪʩʷ ʠ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʘʛʨʝʩʩʠʚʥʳʝ ʩʫʞʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʢʨʘʪʢʦ 

ʚʳʨʘʟʠʪʴ ʩʣʝʜʫʶʱʠʤʠ ʩʣʦʚʘʤʠ: ʙʝʩʧʦʣʝʟʥʳʝ ʣʶʜʠ, ʟʘʥʠʤʘʶʱʠʝʩʷ ʧʫʩʪʳʤʠ ʠʣʠ ʜʘʞʝ 

ʦʧʘʩʥʳʤʠ ʟʘʥʷʪʠʷʤʠ. ʉʪʦʠʪ ʣʠʰʴ ʩʢʘʟʘʪʴ, ʯʪʦ ʵʪʦʪ ʦʙʨʘʟ ʙʳʣ ʩʣʦʞʝʥ ʧʦʧʫʣʷʨʥʦʡ 

ʢʫʣʴʪʫʨʦʡ, ʠʩʧʦʣʴʟʫʶʱʝʡ ʛʨʝʤʫʯʫʶ ʩʤʝʩʴ ʯʝʣʦʚʝʯʝʩʢʠʭ ʩʪʨʘʭʦʚ ʠ ʥʝʚʝʞʝʩʪʚʘ, ʥʦ ʝʩʪʴ ʠ 

ʙʦʣʝʝ ʛʣʫʙʦʢʠʝ ʧʨʠʯʠʥʳ ʪʘʢʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʫʯʸʥʳʤ ʠ ʢ ʥʘʫʢʝ ʚ ʮʝʣʦʤ. 

ɺ ʯʸʤ ʞʝ ʙʦʣʝʝ ʛʣʫʙʦʢʘʷ ʧʨʠʯʠʥʘ? ɼʣʷ ʧʦʥʠʤʘʥʠʷ ʩʠʪʫʘʮʠʠ, ʢʦʪʦʨʘʷ ʩʣʦʞʠʣʘʩʴ ʚ 

ʦʙʣʘʩʪʠ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʥʘʫʯʥʦʛʦ ʟʥʘʥʠʷ, ʩʪʦʠʪ ʚʟʛʣʷʥʫʪʴ ʥʘ ʢʨʘʪʯʘʡʰʫʶ ʠʩʪʦʨʠʶ ʝʛʦ 

ʩʘʤʦʛʦ. ʅʘʯʠʥʘʷ ʩ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥ  rXX ʚʝʢʘ, ʯʠʩʣʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʛʨʫʧʧ, ʟʘʥʷʪʳʭ ʚ 

ʩʘʤʳʭ ʨʘʟʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʥʘʫʢʠ, ʩʪʘʣʦ ʘʢʪʠʚʥʦ ʨʘʩʪʠ. ʇʦʚʳʰʘʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ 

ʩʦʙʨʘʥʥʦʡ ʠʤʠ ʠʥʬʦʨʤʘʮʠʠ, ʨʘʟʚʠʚʘʣʦʩʴ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʦʪʨʘʩʣʷʤʠ. 

ʉʪʘʣʠ ʚʦʟʥʠʢʘʪʴ ʤʘʩʰʪʘʙʥʳʝ ʥʘʫʢʠ-ʦʙʦʙʱʝʥʠʷ, ʠʥʪʝʛʨʠʨʫʶʱʠʝ ʚ ʩʝʙʷ ʮʝʣʳʝ ʜʦʤʝʥʳ 

ʥʘʫʢʠ, ʪʘʢʠʝ ʢʘʢ ʢʠʙʝʨʥʝʪʠʢʘ. ʈʝʟʫʣʴʪʘʪʦʤ ʵʪʦʛʦ ʩʪʘʣʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʚʦʣʶʮʠʠ 

(ʪʝʨʤʠʥ ʕ. ʊʦʬʬʣʝʨʘ1), ʧʦʩʣʝʜʦʚʘʚʰʠʝ ʦʜʥʘ ʟʘ ʜʨʫʛʦʡ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ XX ʚʝʢʘ. 

ʉʪʦʠʪ ʩʢʘʟʘʪʴ, ʯʪʦ ʠʤʝʣ ʤʝʩʪʦ ʠ ʦʙʨʘʪʥʳʡ ʧʨʦʮʝʩʩ. ʇʨʦʠʩʭʦʜʠʣ ʨʦʩʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʤʦʱʥʦʩʪʝʡ, ʚʦ ʤʥʦʛʦʤ ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʥʫʞʜʘʤʠ ɺʇʂ. ʉʥʘʙʞʝʥʠʝ ʚʦʡʩʢ ʟʘʚʠʩʝʣʦ ʦʪ ʚʩʸ 

ʙʦʣʝʝ ʩʣʦʞʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʩʪʘʚʦʢ, ʪʨʝʙʫʶʱʝʡ ʨʘʟʚʠʪʠʷ ʪʝʦʨʠʠ ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʣʦʛʠʩʪʠʢʠ, ʨʘʟʚʝʜʢʘ ʥʫʞʜʘʣʘʩʴ ʚ ʰʠʬʨʫʶʱʝʤ ʦʙʦʨʫʜʦʚʘʥʠʠ ʜʣʷ ʧʝʨʝʜʘʯʠ ʟʘʩʝʢʨʝʯʝʥʥʳʭ 

ʩʦʦʙʱʝʥʠʡ ʤʝʞʜʫ ʘʛʝʥʪʫʨʦʡ ʠ ʰʪʘʙʦʤ, ʘ ʩʦʣʜʘʪʳ ï ʚ ʢʘʢ ʤʦʞʥʦ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʤ 

ʦʨʫʞʠʠ. ɺʩʝ ʵʪʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʜʩʪʸʛʠʚʘʣʠ ʨʘʟʚʠʪʠʝ ʥʘʫʢʠ ʠ ʨʦʩʪ 

ʢʦʣʠʯʝʩʪʚʘ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʛʨʫʧʧ. ɼʘʞʝ ʢʦʛʜʘ ʢʦʥʬʣʠʢʪʳ ʧʝʨʝʰʣʠ ʚ ʭʦʣʦʜʥʫʶ 

ʩʪʘʜʠʶ, ʨʦʩʪ ʟʥʘʥʠʡ ʫʞʝ ʩʪʘʣ ʩʘʤʦʧʦʜʜʝʨʞʠʚʘʶʱʠʤʩʷ. ʇʦʷʚʣʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʩʣʦʞʥʦʡ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʚ ʢʦʥʮʝ ʪʨʝʪʴʝʡ ʯʝʪʚʝʨʪʠ XX ʚʝʢʘ ʩʠʣʴʥʦ ʠʟʤʝʥʠʣʦ ʨʘʩʩʪʘʥʦʚʢʫ 

ʩʠʣ ʚ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɽʩʣʠ ʨʘʥʴʰʝ ʧʨʦʙʣʝʤʦʡ ʙʳʣ ʜʦʩʪʫʧ ʢ ʠʥʬʦʨʤʘʮʠʠ, ʪʦ ʚ 

ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʛʣʘʚʥʦʡ ʮʝʣʴʶ ʩʪʘʥʦʚʠʪʩʷ ʝʸ ʦʙʨʘʙʦʪʢʘ ʠ ʢʘʯʝʩʪʚʦ, ʘ ʥʝ ʝʸ 

ʢʦʣʠʯʝʩʪʚʦ. ɿʘʥʷʪʠʝ ʥʘʫʢʦʡ ʚʩʸ ʙʦʣʝʝ ʜʨʦʙʠʪʩʷ ʥʘ ʦʪʜʝʣʴʥʳʝ ʦʪʨʘʩʣʠ, ʟʘʚʠʩʷʱʠʝ ʦʪ 

ʨʘʙʦʪʥʠʢʦʚ ʩʦ ʩʧʝʮʠʘʣʴʥʳʤ ʦʙʨʘʟʦʚʘʥʠʝʤ. ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʪʘʥʦʚʠʪʩʷ 
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ʚʩʸ ʙʦʣʝʝ ʥʝʜʦʩʪʫʧʥʦʡ ʜʣʷ ʘʜʝʢʚʘʪʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʥʝʟʥʘʢʦʤʦʛʦ ʩ ʥʝʡ ʯʝʣʦʚʝʢʘ, ʢʦʛʜʘ 

ʥʘʰʝ ʜʝʣʦ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʴʰʝ ʥʘʩ ʩʘʤʠʭ. 

ʅʘ ʬʦʥʝ ʚʩʝʭ ʵʪʠʭ ʠʟʤʝʥʝʥʠʡ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʧʦʟʥʘʢʦʤʠʪʴ ʯʝʣʦʚʝʢʘ ʩ 

ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʨʘʙʦʪʦʡ ʫʯʸʥʳʭ ʙʝʟ ʦʪʨʳʚʘ ʦʪ ʠʭ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʞʠʟʥʝʥʥʦʛʦ 

ʧʫʪʠ. ɺʘʞʥʦ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʥʘʫʯʥʦʝ ʤʠʨʦʚʦʟʟʨʝʥʠʝ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʥʝ 

ʪʦʣʴʢʦ ʥʘʜ ʪʝʦʨʠʝʡ, ʥʦ ʠ ʥʘʜ ʩʦʙʦʡ. ʏʝʣʦʚʝʢ ʚʝʜʸʪ ʧʦʩʪʦʷʥʥʳʡ ʜʠʘʣʦʛ ʩ ʧʨʠʨʦʜʦʡ, ʧʨʠʪʦʤ 

ʛʣʘʚʝʥʩʪʚʦ ʚ ʵʪʦʤ ʨʘʟʛʦʚʦʨʝ ʟʘʢʨʝʧʣʷʝʪʩʷ ʟʘ ʧʨʠʨʦʜʦʡ. ʄʳ ʟʘʜʘʸʤ ʚʦʧʨʦʩʳ ʤʠʨʫ ʠ 

ʧʦʣʫʯʘʝʤ ʦʪʚʝʪʳ, ʢʦʪʦʨʳʝ ʥʝ ʜʦʙʘʚʣʷʶʪ ʷʩʥʦʩʪʠ ʚ ʦʙʱʫʶ ʢʘʨʪʠʥʫ. ɿʘʯʘʩʪʫʶ ʚʩʸ 

ʧʨʦʠʩʭʦʜʠʪ ʨʦʚʥʦ ʥʘʦʙʦʨʦʪ, ʦʪʚʝʪʳ ʨʘʟʙʠʚʘʶʪ ʧʨʠʚʳʯʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʤʠʨʝ, ʥʝ 

ʧʦʤʦʛʘʷ ʧʦʩʪʨʦʠʪʴ ʥʦʚʳʝ. ʊʦʛʜʘ ʯʝʣʦʚʝʢ, ʦʪʢʨʳʚʰʠʡ ʜʣʷ ʩʝʙʷ ʥʝʫʶʪʥʫʶ ʧʨʘʚʜʫ, ʝʩʣʠ ʦʥ 

ʢ ʥʝʡ ʥʝ ʛʦʪʦʚ, ʤʦʞʝʪ ʧʦʩʯʠʪʘʪʴ, ʯʪʦ ʧʦʟʥʘʥʠʝ ʦʧʘʩʥʦ ʠ ʨʘʟʨʫʰʠʪʝʣʴʥʦ ʜʣʷ ʥʘʰʠʭ 

ʵʪʠʯʝʩʢʠʭ, ʨʝʣʠʛʠʦʟʥʳʭ, ʬʠʣʦʩʦʬʩʢʠʭ ʚʦʟʟʨʝʥʠʡ ʠ ʧʦʛʨʫʟʠʪʴʩʷ ʚ ʥʝʞʝʣʘʥʠʝ ʠʤʝʪʴ ʜʝʣʦ ʩ 

ʥʠʤ. ʅʦ ʫʭʦʜ ʚ ʠʨʨʘʮʠʦʥʘʣʴʥʦʩʪʴ ʪʦʞʝ ʥʝ ʚʳʭʦʜ. ʀʥʪʫʠʪʠʚʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʧʦʩʦʙʥʳ 

ʟʘʚʝʩʪʠ ʥʘʩ ʚ ʧʫʯʠʥʫ ʥʝʚʝʞʝʩʪʚʘ, ʛʜʝ ʤʳ, ʙʝʩʢʦʥʝʯʥʦ ʫʚʣʝʯʸʥʥʳʝ, ʙʫʜʝʤ ʩʤʦʪʨʝʪʴ ʥʘ ʩʚʦʠ 

ʤʳʩʣʠʤʳʝ ʭʠʤʝʨʳ, ʟʘʙʳʚʘʷ ʦ ʤʠʨʝ ʟʘ ʧʨʝʜʝʣʘʤʠ ʥʘʰʠʭ ʛʦʣʦʚ. ɼʦʣʛ ʫʯʸʥʦʛʦ ʚ ʵʪʦʡ 

ʩʠʪʫʘʮʠʠ ï ʚʟʷʪʴ ʥʘ ʩʝʙʷ ʩʤʝʣʦʩʪʴ ʥʝ ʦʪʨʳʚʘʪʴ ʟʥʘʥʠʝ ʦʪ ʧʦʚʩʝʜʥʝʚʥʦʛʦ ʦʧʳʪʘ, ʜʝʣʘʪʴ 

ʚʘʞʥʳʝ ʚʳʚʦʜʳ ʦ ʩʝʙʝ ʠ ʦʙ ʦʢʨʫʞʘʶʱʝʤ ʤʠʨʝ, ʢʘʢʠʤʠ ʙʳ ʙʝʩʧʦʢʦʷʱʠʤʠ ʠ ʚʦʣʥʫʶʱʠʤʠ 

ʦʥʠ ʥʝ ʙʳʣʠ. ʎʝʣʴ ʜʘʥʥʦʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʨʘʩʩʤʦʪʨʝʥʠʝ ʧʨʠʤʝʨʘ ʞʠʟʥʝʥʥʦʡ ʠ ʥʘʫʯʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʸʥʦʛʦ, ʯʝʡ ʧʫʪʴ ʙʳʣ ʦʤʨʘʯʸʥ ʙʝʜʘʤʠ ʠ ʧʩʠʭʠʯʝʩʢʦʡ ʙʦʣʝʟʥʴʶ, ʥʦ ʢʦʪʦʨʳʡ 

ʩʤʦʛ ʚʳʙʨʘʪʴʩʷ ʠʟ ʩʣʦʞʥʝʡʰʝʡ ʩʠʪʫʘʮʠʠ ʠ ʚʝʨʥʫʪʴʩʷ ʢ ʨʘʮʠʦʥʘʣʴʥʦʩʪʠ ʧʫʪʸʤ 

ʜʠʩʮʠʧʣʠʥʠʨʦʚʘʥʠʷ ʩʦʙʩʪʚʝʥʥʦʛʦ ʨʘʟʫʤʘ. 

ɼʞʦʥ ʌʦʨʙʩʅʵʰ ʨʦʜʠʣʩʷ ʚ ʛʦʨʦʜʢʝ ɹʣʫʬʠʣʜʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʚ ʰʪʘʪʝ ɿʘʧʘʜʥʘʷ 

ɺʠʨʜʞʠʥʠʷ. ɼʝʪʩʪʚʦ ʅʵʰʘ ʙʳʣʦ ʜʦʚʦʣʴʥʦ ʦʙʳʯʥʳʤ. ʆʥ ʧʦʰʸʣ ʩʥʘʯʘʣʘ ʚ ʜʝʪʩʢʠʡ ʩʘʜ, ʘ 

ʧʦʪʦʤ ʠ ʰʢʦʣʫ. ʋʯʸʙʘ ʧʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʧʨʝʜʤʝʪʦʚ ʦʩʪʘʚʣʷʣʘ ʞʝʣʘʪʴ ʣʫʯʰʝʛʦ, ʤʘʣʴʯʠʢ 

ʧʨʦʧʫʩʢʘʣ ʟʘʥʷʪʠʷ, ʩʧʦʨʠʣ ʩ ʫʯʠʪʝʣʷʤʠ, ʤʦʛ ʚʳʡʪʠ ʠʟ ʢʣʘʩʩʘ, ʝʩʣʠ ʫʨʦʢ ʧʦʢʘʟʘʣʩʷ ʝʤʫ 

ʩʢʫʯʥʳʤ. ɺ ʢʦʥʮʝ ʢʦʥʮʦʚ, ʝʤʫ ʧʨʠʰʣʦʩʴ ʧʝʨʝʡʪʠ ʥʘ ʯʘʩʪʠʯʥʦʝ ʜʦʤʘʰʥʝʝ ʦʙʫʯʝʥʠʝ, ʟʘ 

ʢʦʪʦʨʦʝ ʦʪʚʝʯʘʣʘ ʝʛʦ ʤʘʪʴ ï ʫʯʠʪʝʣʴʥʠʮʘ ʘʥʛʣʠʡʩʢʦʛʦ ʠ ʣʘʪʳʥʠ. ʆʜʥʘʢʦ ʫʞʝ ʚ ʵʪʦʤ 

ʚʦʟʨʘʩʪʝ ʫ ʤʘʣʴʯʠʢʘ ʤʦʞʥʦ ʙʳʣʦ ʦʙʥʘʨʫʞʠʪʴ ʦʧʨʝʜʝʣʸʥʥʳʝ ʩʢʣʦʥʥʦʩʪʠ. ɽʤʫ ʥʨʘʚʠʣʦʩʴ 

ʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʪʴ ʚ ʩʘʤʦʜʝʣʴʥʦʡ ʭʠʤʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ, ʘ ʝʛʦ ʣʶʙʠʤʳʤʠ ʢʥʠʛʘʤʠ, 

ʢʦʪʦʨʳʝ ʦʥ ʯʘʩʪʦ ʧʝʨʝʯʠʪʳʚʘʣ, ʙʳʣʠ ʦʛʨʦʤʥʘʷ çʂʘʨʪʠʥʥʘʷ ʵʥʮʠʢʣʦʧʝʜʠʷè ʌʨʵʥʢʘ 

ʕʣʙʝʨʪʘ ʂʦʤʧʪʦʥʘ (ʩʝʡʯʘʩ ï çʅʦʚʘʷ ʵʥʮʠʢʣʦʧʝʜʠʷ ɹʨʠʪʘʥʥʠʢʘè2) ʠ çʊʚʦʨʮʳ ʤʘʪʝʤʘʪʠʢʠè 

ʕʨʠʢʘ ʊʝʤʧʣʘ ɹʝʣʣʘ3 . ʇʝʨʚʘʷ ʙʳʣʘ ʩʙʦʨʥʠʢʦʤ ʪʦʤʦʚ ʩ ʦʛʨʦʤʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʠʣʣʶʩʪʨʘʮʠʡ, ʚʳʧʫʩʢʘʝʤʘʷ ʠ ʨʝʜʘʢʪʠʨʫʝʤʘʷ ʜʦ ʩʠʭ ʧʦʨ, ʘ ʚʪʦʨʘʷ ʨʘʩʩʢʘʟʳʚʘʣʘ ʚ 

ʫʚʣʝʢʘʪʝʣʴʥʦʡ ʬʦʨʤʝ ʦ ʞʠʟʥʠ ʚʝʣʠʢʠʭ ʤʘʪʝʤʘʪʠʢʦʚ ʦʪ ɼʨʝʚʥʝʡ ɻʨʝʮʠʠ ʜʦ ʩʝʨʝʜʠʥʳ 

ʜʚʘʜʮʘʪʦʛʦ ʚʝʢʘ. ʕʥʮʠʢʣʦʧʝʜʠʷ ʜʘʣʘ ʤʥʦʛʦ ʥʦʚʳʭ ʟʥʘʥʠʡ ʤʘʣʝʥʴʢʦʤʫ ʅʵʰʫ, ʘ çʊʚʦʨʮʳè 

ʦʧʨʝʜʝʣʠʣʠ ʝʛʦ ʠʥʪʝʨʝʩ ʢ ʟʘʥʷʪʠʶ ʤʘʪʝʤʘʪʠʢʦʡ ʠ ʪʦʯʥʳʤʠ ʥʘʫʢʘʤʠ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ 

ʠʥʪʝʨʝʩʫ ʚ ʩʨʝʜʥʝʡ ʰʢʦʣʝ ʦʥ ʩʤʦʛ ʙʝʟ ʧʦʤʦʱʠ ʚʟʨʦʩʣʳʭ ʜʦʢʘʟʘʪʴ ʤʘʣʫʶ ʪʝʦʨʝʤʫ ʌʝʨʤʘ. 

ʅʵʰ ʜʦʣʛʦ ʥʝ ʤʦʛ ʦʧʨʝʜʝʣʠʪʴʩʷ ʩ ʧʨʦʬʝʩʩʠʝʡ, ʢʦʪʦʨʦʡ ʦʥ ʧʦʩʚʷʪʠʪ ʩʚʦʶ ʞʠʟʥʴ. 

ɽʛʦ ʠʥʪʝʨʝʩʳ ʤʥʦʛʦʢʨʘʪʥʦ ʤʝʥʷʣʠʩʴ: ʩʥʘʯʘʣʘ ʦʥ ʭʦʪʝʣ ʙʳʪʴ ʠʥʞʝʥʝʨʦʤ-ʵʣʝʢʪʨʠʢʦʤ, ʢʘʢ 

ʝʛʦ ʦʪʝʮ. ʆʥ ʜʘʞʝ ʥʘʧʠʩʘʣ ʚ ʰʢʦʣʝ ʵʩʩʝ ʦʙ ʵʪʦʡ ʢʘʨʴʝʨʝ, ʥʦ, ʢʦʛʜʘ ʜʝʣʦ ʜʦʰʣʦ ʜʦ 

ʧʦʣʫʯʝʥʠʷ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ɼʞʦʥ ʚʳʙʨʘʣ ʬʘʢʫʣʴʪʝʪ ʭʠʤʠʯʝʩʢʦʡ ʠʥʞʝʥʝʨʠʠ 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʂʘʨʥʝʛʠ ʚ ʇʠʪʪʩʙʫʨʛʝ (ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ï ʋʥʠʚʝʨʩʠʪʝʪ 

ʂʘʨʥʝʛʠ-ʄʝʣʣʦʥʘ). ʆʥ ʯʘʩʪʦ ʥʝ ʧʦʩʝʱʘʣ ʣʝʢʮʠʠ, ʪʘʢ ʢʘʢ ʩʯʠʪʘʣ ʠʭ ʧʫʩʪʦʡ ʪʨʘʪʦʡ 

ʚʨʝʤʝʥʠ, ʤʝʰʘʶʱʝʡ ʧʨʦʜʫʢʪʠʚʥʦʡ ʫʯʸʙʝ, ʠ ʢʦʛʜʘ ʦʥʠ ʧʨʦʭʦʜʠʣʠ, ʦʩʪʘʚʘʣʩʷ ʫ ʩʝʙʷ ʚ 

ʢʦʤʥʘʪʝ ʚ ʦʙʱʝʞʠʪʠʠ. ʇʦ ʝʛʦ ʩʦʙʩʪʚʝʥʥʦʤʫ ʚʳʨʘʞʝʥʠʶ, ʚʦ ʚʨʝʤʷ ʦʙʫʯʝʥʠʷ ʥʘ ʬʘʢʫʣʴʪʝʪʝ 

ʨʝʯʴ ʰʣʘ ʥʝ ʦ ʪʦʤ, ʢʘʢ ʜʫʤʘʪʴ, ʧʦʥʠʤʘʪʴ ʠ ʨʘʟʤʳʰʣʷʪʴ ʥʘʜ ʬʘʢʪʘʤʠ, ʘ ʦ ʪʦʤ, ʢʘʢ 

 
 

2The new encyclopaedia Britannica: in 30 volumes/ Encyclopaedia Britannica, Inc.: Benton Publications ï 15-ʝʠʟʜ. 
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ʧʨʘʚʠʣʴʥʦ ʜʝʨʞʘʪʴ ʧʠʧʝʪʢʫ ʠ ʚʳʧʦʣʥʷʪʴ ʪʠʪʨʦʚʘʥʠʝ ʚ ʣʘʙʦʨʘʪʦʨʠʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʅʵʰ 

ʧʨʦʷʚʣʷʣ ʙʦʣʴʰʦʡ ʪʘʣʘʥʪ ʢ ʘʙʩʪʨʘʢʪʥʦʤʫ ʠ ʪʦʯʥʦʤʫ ʤʳʰʣʝʥʠʶ, ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ 

ʬʘʢʫʣʴʪʝʪ ʙʳʩʪʨʦ ʦʙʨʘʪʠʣ ʚʥʠʤʘʥʠʝ ʥʘ ʩʪʨʘʥʥʦʛʦ, ʥʦ ʦʜʘʨʸʥʥʦʛʦ ʩʪʫʜʝʥʪʘ, ʧʨʝʜʣʦʞʠʚ 

ʫʯʠʪʴʩʷ ʫ ʥʠʭ. ʅʵʰ ʫʩʧʝʰʥʦ ʧʝʨʝʚʸʣʩʷ, ʧʦʣʫʯʠʣ ʩʪʝʧʝʥʴ ʙʘʢʘʣʘʚʨʘ, ʘ ʧʦʪʦʤ ʠ ʤʘʛʠʩʪʨʘ ʟʘ 

ʦʩʦʙʳʝ ʫʩʧʝʭʠ ʚ ʫʯʸʙʝ. 

ʇʦ ʦʢʦʥʯʘʥʠʠ ʠʥʩʪʠʪʫʪʘ ʚʩʪʘʣ ʚʦʧʨʦʩ ʦ ʚʳʙʦʨʝ ʘʩʧʠʨʘʥʪʫʨʳ: ʇʨʠʥʩʪʦʥ ʠʣʠ 

ɻʘʨʚʘʨʜ. ʀʟ-ʟʘ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʙʣʠʟʦʩʪʠ ʠ ʙʦʣʝʝ ʱʝʜʨʦʡ ʩʪʠʧʝʥʜʠʠ ʚʳʙʦʨ ʧʘʣ ʥʘ 

ʇʨʠʥʩʪʦʥ. ɼʞʦʥ ʝʱʸ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ ʂʘʨʥʝʛʠ ʧʨʦʰʸʣ ʬʘʢʫʣʴʪʘʪʠʚʥʳʡ ʢʫʨʩ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʠ ʝʛʦ ʛʣʫʙʦʢʦ ʟʘʠʥʪʝʨʝʩʦʚʘʣʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʀʥʪʝʨʝʩ ʚʳʣʠʣʩʷ ʚ ʥʘʫʯʥʫʶ ʨʘʙʦʪʫ, ʧʦʩʚʷʱʸʥʥʫʶ 

ʥʝʢʦʦʧʝʨʘʪʠʚʥʦʡ ʪʝʦʨʠʠ ʠʛʨ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʘ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ, 

ʧʦʟʞʝ ʥʘʟʚʘʥʥʘʷ çʨʘʚʥʦʚʝʩʠʝʤ ʅʵʰʘè, ʧʦʢʘʟʳʚʘʶʱʘʷ, ʯʪʦ ʥʠ ʦʜʠʥ ʠʟ ʫʯʘʩʪʥʠʢʦʚ ʠʛʨʳ 

(ʥʘʧʨʠʤʝʨ, ʠʛʨʦʢʠ ʙʠʨʞʠ) ʥʝ ʤʦʞʝʪ ʜʦʩʪʠʛʥʫʪʴ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʧʨʠ ʠʟʤʝʥʝʥʠʠ 

ʩʪʨʘʪʝʛʠʠ, ʝʩʣʠ ʧʨʠ ʵʪʦʤ ʦʩʪʘʣʴʥʳʝ ʫʯʘʩʪʥʠʢʠ ʥʝ ʤʝʥʷʶʪ ʩʚʦʠʭ ʩʪʨʘʪʝʛʠʡ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ 

ʥʠʤ4. ɽʱʸ ʦʜʥʠʤ ʜʦʩʪʠʞʝʥʠʝʤ ʤʦʣʦʜʦʛʦ ʅʵʰʘ ʙʳʣʘ ʨʘʙʦʪʘ, ʠʩʩʣʝʜʫʶʱʘʷ ʨʝʘʣʴʥʳʝ 

ʘʣʛʝʙʨʘʠʯʝʩʢʠʝ ʤʥʦʛʦʦʙʨʘʟʠʷ ï ʚʘʞʥʦʝ ʧʦʥʷʪʠʝ ʘʣʛʝʙʨʘʠʯʝʩʢʦʡ ʛʝʦʤʝʪʨʠʠ5. ɺ 1951 ʛʦʜʫ 

ɼʞʦʥ ʧʦʰʸʣ ʚ ʄʘʩʩʘʯʫʩʝʪʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʥʘ ʜʦʣʞʥʦʩʪʴ ʠʥʩʪʨʫʢʪʦʨʘ. ɿʘ 

ʵʪʦ ʚʨʝʤʷ ʝʤʫ ʫʜʘʣʦʩʴ ʨʝʰʠʪʴ ʢʣʘʩʩʠʯʝʩʢʫʶ ʟʘʜʘʯʫ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ, 

ʦʪʥʦʩʷʱʫʶʩʷ ʢ ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʚʦʧʨʦʩʘʤ ʦʙʱʝʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʕʡʥʰʪʝʡʥʘ. 

ɿʜʝʩʴ ʩʪʦʠʪ ʦʪʚʣʝʯʴʩʷ ʦʪ ʩʫʭʠʭ ʙʠʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʬʦʨʤʫʣʠʨʦʚʦʢ ʠ 

ʚʟʛʣʷʥʫʪʴ ʥʘ ʭʘʨʘʢʪʝʨ ʠ ʘʤʙʠʮʠʠ ʫʯʸʥʦʛʦ ʥʘ ʪʦʪ ʤʦʤʝʥʪ. ʅʵʰʫ ʰʸʣ ʪʨʠʜʮʘʪʳʡ ʛʦʜ, ʦʥ ʙʳʣ 

ʚʝʩʴʤʘ ʤʦʣʦʜ ʜʣʷ ʦʙʱʝʩʪʚʘ ʩʚʦʝʡ ʧʨʦʬʝʩʩʠʠ. ɾʫʨʥʘʣ çFortuneè ʥʘʟʚʘʣ ʝʛʦ ʷʨʢʦʡ 

ʚʦʩʭʦʜʷʱʝʡ ʟʚʝʟʜʦʡ ʤʘʪʝʤʘʪʠʢʠ. ʆʥ ʙʳʣ ʥʘ ʚʳʩʦʪʝ. ʇʦ ʭʘʨʘʢʪʝʨʫ ɼʞʦʥ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ 

ʞʠʟʥʠ ʙʳʣ ʦʯʝʥʴ ʘʤʙʠʮʠʦʟʝʥ ʠ ʩʯʠʪʘʣ, ʯʪʦ ʝʛʦ ʟʘʩʣʫʛʠ ʦʮʝʥʠʚʘʣʠ ʥʝʜʦʩʪʘʪʦʯʥʦ. 

ʅʝʩʢʦʣʴʢʦ ʪʷʞʸʣʳʭ ʥʝʫʜʘʯ ʚ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ ʠ ʧʦʩʪʦʷʥʥʘʷ ʧʦʛʦʥʷ ʟʘ ʩʣʘʚʦʡ ʩʦʟʜʘʣʠ 

ʯʨʝʟʚʳʯʘʡʥʦ ʩʪʨʝʩʩʦʚʫʶ ʩʠʪʫʘʮʠʶ ʜʣʷ ʝʛʦ ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ. ʂ ʩʚʦʝʤʫ 

ʪʨʠʜʮʘʪʠʣʝʪʠʶ ʅʵʰ ʩʪʘʣ ʚʝʩʪʠ ʩʝʙʷ, ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ, ʩʪʨʘʥʥʦ. ʀʤʝʚʰʝʝʩʷ ʨʘʥʝʝ 

ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʢʘʯʝʩʪʚʦ ʭʘʨʘʢʪʝʨʘ ï ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʞʘʜʥʦʩʪʴ ï ʩʪʘʣʦ ʫʩʠʣʠʚʘʪʴʩʷ. ɼʞʦʥ 

ʩʪʨʘʩʪʥʦ ʟʘʠʥʪʝʨʝʩʦʚʘʣʩʷ ʨʳʥʢʘʤʠ ʘʢʮʠʡ ʠ ʦʙʣʠʛʘʮʠʡ, ʧʦʩʪʦʷʥʥʦ ʧʳʪʘʷʩʴ ʥʘʡʪʠ ʥʝʢʫʶ 

ʫʥʠʚʝʨʩʘʣʴʥʫʶ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʣʘ ʙʳ ʚʳʠʛʨʳʚʘʪʴ ʚ ʥʠʭ ʧʦʩʪʦʷʥʥʦ. ɼʣʷ 

ʤʘʪʝʤʘʪʠʢʘ, ʧʨʝʢʨʘʩʥʦ ʟʥʘʶʱʝʛʦ ʪʝʦʨʠʶ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ ʪʦ, ʥʘʩʢʦʣʴʢʦ ʵʪʠ ʚʳʠʛʨʳʰʠ ʚ 

ʚʳʩʰʝʡ ʩʪʝʧʝʥʠ ʩʣʫʯʘʡʥʳ, ʙʳʣʦ ʛʣʫʧʦ ʨʘʩʩʯʠʪʳʚʘʪʴ ʥʘ ʪʘʢʦʡ ʠʜʝʘʣʴʥʳʡ ʟʘʢʦʥ. ʀʤ ʩʪʘʣʠ 

ʧʨʦʠʟʥʦʩʠʪʴʩʷ ʥʝʫʤʝʩʪʥʳʝ ʠ ʥʝʧʦʥʷʪʥʳʝ ʬʨʘʟʳ: çʄʥʝ ʥʝ ʥʫʞʥʘ ʜʦʣʞʥʦʩʪʴ ʧʨʦʬʝʩʩʦʨʘ 

ʄʊʀ, ʤʝʥʷ ʞʜʸʪ ʪʨʦʥ ʠʤʧʝʨʘʪʦʨʘ ɸʥʪʘʨʢʪʠʜʳ!è ʇʦʥʘʯʘʣʫ ʵʪʦ ʤʦʞʥʦ ʙʳʣʦ ʩʧʠʩʘʪʴ ʥʘ 

ʵʢʩʪʨʘʚʘʛʘʥʪʥʦʝ ʯʫʚʩʪʚʦ ʶʤʦʨʘ, ʪʝʤ ʙʦʣʝʝ ʯʪʦ ʅʵʰ ʙʳʣ ʦʯʝʥʴ ʥʝʦʙʳʯʥʳʤ ʧʦ ʭʘʨʘʢʪʝʨʫ 

ʯʝʣʦʚʝʢʦʤ, ʠ ʧʝʨʚʦʝ ʚʨʝʤʷ ʢʦʣʣʝʛʠ ʪʘʢ ʠ ʜʝʣʘʣʠ. ʂʦʛʜʘ ʞʝ ʫ ʅʵʰʘ ʩʪʘʣʠ ʧʦʷʚʣʷʪʴʩʷ 

ʙʨʝʜʦʚʳʝ ʠʜʝʠ ʧʨʝʩʣʝʜʦʚʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʦʤ ʠʣʠ ʩʦʙʩʪʚʝʥʥʳʤʠ ʢʦʣʣʝʛʘʤʠ, ʩʢʨʳʚʘʪʴ 

ʧʨʦʙʣʝʤʫ ʩʪʘʣʦ ʥʝʚʦʟʤʦʞʥʦ, ʠ ʝʛʦ ʧʦʤʝʩʪʠʣʠ ʚ ʊʨʝʥʪʦʥʩʢʫʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ 

ʧʩʠʭʠʘʪʨʠʯʝʩʢʫʶ ʙʦʣʴʥʠʮʫ. ɼʞʦʥʫ ʅʵʰʫ ʙʳʣ ʧʦʩʪʘʚʣʝʥ ʜʠʘʛʥʦʟ: çʧʘʨʘʥʦʠʜʥʘʷ 

ʰʠʟʦʬʨʝʥʠʷè. ʇʦʜʘʚʘʚʰʠʡ ʥʘʜʝʞʜʳ ʫʯʸʥʳʡ ʪʝʧʝʨʴ ʪʦ ʫʝʟʞʘʣ ʚ ʜʨʫʛʠʝ ʩʪʨʘʥʳ, ʥʝ 

ʧʨʝʜʫʧʨʝʜʠʚ ʩʝʤʴʶ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʩʪʘʪʫʩ ʙʝʞʝʥʮʘ ʦʪ ʥʝʩʫʱʝʩʪʚʫʶʱʝʡ ʘʛʝʥʪʫʨʳ, ʪʦ 

ʧʦʩʳʣʘʣ ʙʳʚʰʠʤ ʢʦʣʣʝʛʘʤ ʤʥʦʞʝʩʪʚʦ ʧʠʩʝʤ ʩʦʚʝʨʰʝʥʥʦ ʥʝʧʦʥʷʪʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ. 

ʅʘʧʨʠʤʝʨ, ʢʦʛʜʘ ʇʠʪʝʨ ʅʴʶʤʘʥ ʭʦʪʝʣ ʥʘʡʪʠ ʅʵʰʘ, ʯʪʦʙʳ ʚʢʣʶʯʠʪʴ ʝʛʦ ʟʘʤʝʪʢʫ ʦ ʪʝʦʨʠʠ 

ʠʛʨ ʚ ʩʚʦʡ ʩʙʦʨʥʠʢ ʠʟʙʨʘʥʥʳʭ ʨʘʙʦʪ ʧʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʵʢʦʥʦʤʠʢʝ, ʦʥ ʧʦʩʣʘʣ ʝʤʫ 

ʧʠʩʴʤʦ. ɺʤʝʩʪʦ ʦʪʚʝʪʘ ʝʤʫ ʧʨʠʰʸʣ ʢʦʥʚʝʨʪ, ʥʘ ʢʦʪʦʨʦʤ ʜʝʪʩʢʠʤʠ ʮʚʝʪʥʳʤʠ ʢʘʨʘʥʜʘʰʘʤʠ 

ʙʳʣʦ ʥʘʧʠʩʘʥʦ ʩʣʦʚʦ çɺʳè ʥʘ ʨʘʟʥʳʭ ʷʟʳʢʘʭ. ɺʥʫʪʨʠ ʢʦʥʚʝʨʪʘ ʥʠʯʝʛʦ ʥʝ ʙʳʣʦ. ʆʩʪʘʚʘʷʩʴ 

ʚ ʇʨʠʥʩʪʦʥʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ, ʦʥ ʤʦʛ ʙʨʦʜʠʪʴ ʧʦ ʘʫʜʠʪʦʨʠʷʤ ʠ ʧʦʢʨʳʚʘʪʴ ʚʩʶ ʜʦʩʢʫ 

 
 

4Non-Cooperative Games/ Nash J. ï The Annals of Mathematics, Second Series, 1951 ï ʉ. 286-295 
5Real Algebraic Manifold/ Nash J. ï The Annals of Mathematics, Second Series, 1952 ï ʉ. 405-421 
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ʦʜʥʦʤʫ ʝʤʫ ʧʦʥʷʪʥʳʤʠ ʬʦʨʤʫʣʘʤʠ. ɾʠʟʥʴ ʥʘʧʦʤʠʥʘʣʘ ʥʝʢʠʡ ʩʦʥ ʥʘʷʚʫ, ʠʥʦʛʜʘ 

ʦʢʨʘʰʝʥʥʳʡ ʙʦʣʝʟʥʝʥʥʦʡ ʨʘʜʦʩʪʴʶ, ʥʦ ʚ ʧʦʜʘʚʣʷʶʱʝʡ ʩʪʝʧʝʥʠ ʩʪʨʘʰʥʳʡ, ʥʝʫʶʪʥʳʡ ʠ 

ʙʝʩʧʦʢʦʡʥʳʡ. ɻʦʩʧʠʪʘʣʠʟʘʮʠʠ ʧʦʚʪʦʨʷʣʠʩʴ ʤʥʦʛʦ ʨʘʟ ʚ ʪʝʯʝʥʠʠ ʪʨʠʜʮʘʪʠ ʣʝʪ. 

ʂʘʟʘʣʦʩʴ ʙʳ, ʯʝʣʦʚʝʢ ʙʳʣ ʫʞʝ ʧʦʣʥʦʩʪʴʶ ʧʦʪʝʨʷʥ ʜʣʷ ʦʙʱʝʩʪʚʘ. ʆʜʥʘʢʦ ʩʧʫʩʪʷ 

ʩʪʦʣʴʢʦ ʣʝʪ ʝʛʦ ʩʦʩʪʦʷʥʠʝ ʩʪʘʣʦ ʫʣʫʯʰʘʪʴʩʷ. ʆʥ, ʧʫʩʪʴ ʠ ʧʦʩʪʝʧʝʥʥʦ, ʩʤʦʛ ʚʦʟʦʙʥʦʚʠʪʴ 

ʨʘʙʦʪʫ ʚ ʩʚʦʸʤ ʨʦʜʥʦʤ ʠʥʩʪʠʪʫʪʝ, ʥʘʯʘʣ ʧʨʝʧʦʜʘʚʘʪʴ. ʆʙʲʷʩʥʠʪʴ ʵʪʦ ʚʳʟʜʦʨʦʚʣʝʥʠʝ 

ʩʪʨʦʛʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʤʦʞʥʦ ʪʦʣʴʢʦ ʦʪʯʘʩʪʠ. ʅʵʰ ʚ ʩʚʦʠ ʧʦʩʣʝʜʥʠʝ ʧʝʨʝʜ 

ʚʳʟʜʦʨʦʚʣʝʥʠʝʤ ʛʦʜʳ ʩʪʘʨʘʣʩʷ ʦʪʜʝʣʠʪʴ ʩʚʦʠ ʙʨʝʜʦʚʳʝ ʠ ʥʘʚʷʟʘʥʥʳʝ ʙʦʣʝʟʥʴʶ ʬʘʥʪʘʟʠʠ 

ʦʪ ʥʘʩʪʦʷʱʠʭ ʬʘʢʪʦʚ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ. ʕʪʘ ʩʧʦʩʦʙʥʦʩʪʴ ʫʪʨʘʯʠʚʘʝʪʩʷ ʙʦʣʴʥʳʤ 

ʯʝʣʦʚʝʢʦʤ, ʢʘʢ ʙʫʜʪʦ ʣʦʤʘʝʪʩʷ ʥʝʢʠʡ çʢʨʠʪʠʯʝʩʢʠʡ ʢʦʤʧʘʩè, ʦʪʩʝʠʚʘʶʱʠʡ ʥʝ ʩʪʦʷʱʠʝ 

ʚʥʠʤʘʥʠʷ ʜʝʪʘʣʠ ʦʪ ʚʘʞʥʳʭ ʬʘʢʪʦʚ, ʧʨʠʚʦʜʷ ʢ ʚʩʸ ʙʦʣʝʝ ʛʨʫʙʳʤ ʟʘʙʣʫʞʜʝʥʠʷʤ. ʕʪʦ 

ʜʘʚʘʣʦʩʴ ʥʝʣʝʛʢʦ, ʯʪʦ ʟʘʯʘʩʪʫʶ ʦʯʝʥʴ ʪʷʞʝʣʦ ʧʦʥʷʪʴ ʟʜʦʨʦʚʦʤʫ ʯʝʣʦʚʝʢʫ. ɺʦ ʚʨʝʤʷ 

ʦʯʝʨʝʜʥʦʡ ʜʦʣʛʦʡ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ ʅʵʰ, ʥʘʢʦʥʝʮ, ʩʤʦʛ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʥʘʠʙʦʣʝʝ ʙʨʝʜʦʚʳʭ 

ʩʚʦʠʭ ʠʜʝʡ ʠ, ʧʦ ʝʛʦ ʩʦʙʩʪʚʝʥʥʦʤʫ ʚʳʨʘʞʝʥʠʶ, ʩʪʘʣ çʯʝʣʦʚʝʢʦʤ ʙʨʝʜʦʚʦʛʦ ʤʳʰʣʝʥʠʷ, ʥʦ 

ʫʤʝʨʝʥʥʦʛʦ ʧʦʚʝʜʝʥʠʷè. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʦʥ ʩʤʦʛ ʧʨʦʚʝʩʪʠ ʜʦʚʦʣʴʥʦ ʨʝʩʧʝʢʪʘʙʝʣʴʥʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʦ ʟʘʜʘʯʝ ʂʦʰʠ ʜʣʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʦʙʱʝʡ ʞʠʜʢʦʩʪʠ6.  

ʉʧʫʩʪʷ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʅʵʰ ʩʫʤʝʣ, ʧʦʣʴʟʫʷʩʴ ʩʦʙʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ, 

ʧʦʣʥʦʩʪʴʶ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʩʚʦʠʭ ʠʜʝʡ ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʧʨʝʩʣʝʜʦʚʘʥʠʷ. ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ 

ɼʞʦʥ ʩʤʦʛ ʦʪʜʝʣʠʪʴ ʟʸʨʥʘ ʦʪ ʧʣʝʚʝʣ ʩʚʦʠʭ ʤʳʩʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʫʪʸʤ 

ʩʘʤʦʜʠʩʮʠʧʣʠʥʳ, ʯʪʦ ʧʨʠ ʪʘʢʦʤ ʟʘʙʦʣʝʚʘʥʠʠ ʫʜʘʸʪʩʷ ʦʯʝʥʴ ʥʝʤʥʦʛʠʤ, ʪʝʤ ʙʦʣʝʝ ʚ ʪʘʢʦʤ 

ʥʝʤʦʣʦʜʦʤ ʚʦʟʨʘʩʪʝ. ɺ 1994 ʛʦʜʫ ɼʞʦʥ ʌʦʨʙʩ ʅʵʰ ʧʦʣʫʯʠʣ ʅʦʙʝʣʝʚʩʢʫʶ ʧʨʝʤʠʶ çʟʘ 

ʘʥʘʣʠʟ ʨʘʚʥʦʚʝʩʠʷ ʚ ʪʝʦʨʠʠ ʥʝʢʦʦʧʝʨʘʪʠʚʥʳʭ ʠʛʨè, ʘ ʚ 2015 ʛʦʜʫ ï ɸʙʝʣʝʚʩʢʫʶ ʧʨʝʤʠʶ 

çʟʘ ʚʢʣʘʜ ʚ ʠʟʫʯʝʥʠʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡè. ʋʯʸʥʳʡ ʛʦʚʦʨʠʣ, ʯʪʦ ʯʫʚʩʪʚʫʝʪ ʩʝʙʷ 

ʢʘʢ ʯʝʣʦʚʝʢ, ʢʦʪʦʨʳʡ ʩʥʦʚʘ ʩʪʘʣ ʟʜʦʨʦʚʳʤ ʧʦʩʣʝ ʜʦʣʛʦʛʦ ʧʝʨʠʦʜʘ ʥʝʤʦʱʥʦʩʪʠ, ʠ ʯʪʦ ʦʥ 

ʦʱʫʱʘʝʪ ʩʜʝʨʞʘʥʥʫʶ ʨʘʜʦʩʪʴ, ʥʝʩʢʦʣʴʢʦ ʦʤʨʘʯʘʝʤʫʶ ʧʨʦʰʝʜʰʠʤ ʧʝʨʠʦʜʦʤ ʙʦʣʝʟʥʠ. 

ɿʜʝʩʴ ʘʚʪʦʨ ʭʦʯʝʪ ʚʝʨʥʫʪʴʩʷ ʢ ʧʨʦʙʣʝʤʝ ʚʳʙʦʨʘ ʤʝʞʜʫ ʨʘʮʠʦʥʘʣʴʥʳʤ ʟʥʘʥʠʝʤ ʠ 

ʠʨʨʘʮʠʦʥʘʣʴʥʳʤʠ ʦʱʫʱʝʥʠʷʤʠ, ʦ ʢʦʪʦʨʳʭ ʦʥ ʛʦʚʦʨʠʣ ʚ ʪʨʝʪʴʝʤ ʘʙʟʘʮʝ. ʅʵʰ ʥʘ ʜʦʣʛʠʝ 

ʪʨʠʜʮʘʪʴ ʣʝʪ ʧʦʪʝʨʷʣ ʪʦʪ ʦʙʨʘʟ ʤʳʩʣʠ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʣ ʝʤʫ ʨʘʟʛʦʚʘʨʠʚʘʪʴ ʩ ʤʠʨʦʤ ʥʘ 

ʝʛʦ ʧʨʘʚʘʭ. ɽʛʦ ʤʫʯʠʣʠ ʧʦʩʪʦʷʥʥʳʝ ʧʨʦʪʠʚʦʨʝʯʠʷ ʤʝʞʜʫ ʪʝʤ, ʯʪʦ ʝʤʫ ʢʘʟʘʣʦʩʴ ʠ ʪʝʤ, ʯʪʦ 

ʠʤʝʣʦ ʤʝʩʪʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ. ʆʥ ʯʫʚʩʪʚʦʚʘʣ, ʢʘʢ ʝʛʦ ʠʥʪʫʠʪʠʚʥʳʝ ʫʤʦʟʘʢʣʶʯʝʥʠʷ, 

ʠʟʚʨʘʱʸʥʥʳʝ ʙʦʣʝʟʥʴʶ, ʟʘʚʦʜʷʪ ʝʛʦ ʚʩʸ ʛʣʫʙʞʝ ʚ ʙʝʟʫʤʠʝ. ʋʤʦʟʘʢʣʶʯʝʥʠʷ ʙʝʟ ʩʪʨʦʛʠʭ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚ, ʧʦʤʥʦʞʝʥʥʳʝ ʥʘ ʠʩʢʘʞʝʥʠʷ ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, ʧʨʠʚʝʣʠ ʢ ʤʘʩʩʝ 

ʣʠʯʥʳʭ ʩʪʨʘʜʘʥʠʡ, ʚʣʘʩʪʚʦʚʘʪʴ ʥʘʜ ʢʦʪʦʨʳʤʠ ʅʵʰ, ʥʘ ʪʦʪ ʤʦʤʝʥʪ, ʙʳʣ ʥʝ ʚ ʩʠʣʘʭ. ʅʦ ʦʥ 

ʩʤʦʛ, ʧʦ ʝʛʦ ʩʦʙʩʪʚʝʥʥʦʤʫ ʚʳʨʘʞʝʥʠʶ: çʧʨʦʡʪʠ ʩʢʚʦʟʴ ʧʝʨʠʦʜ ʠʨʨʘʮʠʦʥʘʣʴʥʦʩʪʠ ʠ 

ʚʝʨʥʫʪʴʩʷ ʢ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʤʳʰʣʝʥʠʶ, ʢʦʪʦʨʦʝ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʫʯʸʥʦʛʦè. 

ɸʚʪʦʨ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʩʯʠʪʘʝʪ, ʯʪʦ ʠʩʪʦʨʠʷ ɼʞʦʥʘ ʅʵʰʘ ʧʦʢʘʟʳʚʘʝʪ ʧʨʠʤʝʨ 

ʥʘʩʪʦʷʱʝʛʦ ʫʯʸʥʦʛʦ, ʢʦʪʦʨʳʡ ʩʤʦʛ ʙʦʨʦʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʩ ʥʝʤʳʤ ʤʦʣʯʘʥʠʝʤ ʧʨʠʨʦʜʳ, ʥʝ 

ʞʝʣʘʶʱʝʡ ʦʙʲʷʩʥʷʪʴ ʩʚʦʠ ʪʘʡʥʳ, ʥʦ ʠ ʩ ʩʘʤʠʤ ʩʦʙʦʡ. ʂʘʢʦʡ ʙʳ ʥʠ ʙʳʣʘ ʩʧʝʮʠʘʣʴʥʦʩʪʴ 

ʫʯʸʥʦʛʦ, ʙʫʜʴ ʵʪʦ ʭʘʨʘʢʪʝʨ ʬʠʟʠʯʝʩʢʠʭ ʟʘʢʦʥʦʚ, ʩʣʦʞʥʳʝ ʩʚʷʟʠ ʦʪʜʝʣʴʥʳʭ ʞʠʚʳʭ 

ʦʨʛʘʥʠʟʤʦʚ ʠ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʦʥʠ ʦʙʨʘʟʫʶʪ, ʠʣʠ ʭʠʪʨʦʩʧʣʝʪʸʥʥʳʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ 

ʣʶʜʝʡ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʢʫʣʴʪʫʨ, ʚʝʟʜʝ ʦʪ ʫʯʸʥʦʛʦ ʪʨʝʙʫʝʪʩʷ ʠʟʨʷʜʥʘʷ ʜʦʣʷ 

ʩʘʤʦʦʪʨʝʯʝʥʠʷ. ʅʘʫʯʥʳʡ ʦʙʨʘʟ ʤʳʩʣʠ ʪʨʝʙʫʝʪ ʦʪ ʯʝʣʦʚʝʢʘ ʙʦʣʴʰʦʡ ʩʘʤʦʦʪʜʘʯʠ, 

ʚʥʫʪʨʝʥʥʝʛʦ ʩʪʝʨʞʥʷ, ʙʝʟ ʢʦʪʦʨʦʛʦ ʥʝʚʦʟʤʦʞʥʦ ʜʦʩʪʠʯʴ ʩʫʪʠ ʠʟʫʯʘʝʤʦʛʦ ʦʙʲʝʢʪʘ. ɹʦʨʴʙʘ 

ʢʘʞʜʦʛʦ ʫʯʸʥʦʛʦ ʙʳʣʘ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʝʛʦ ʣʠʯʥʦʡ ʙʦʨʴʙʦʡ ʢʘʢ ʯʝʣʦʚʝʢʘ, ʯʪʦ ʯʘʩʪʦ ʥʝ 

ʦʪʨʘʞʘʶʪ ʩʫʭʠʝ ʬʦʨʤʫʣʠʨʦʚʢʠ ʫʯʝʙʥʠʢʦʚ. ɼʣʷ ʥʝʢʦʪʦʨʳʭ ʠʟ ʥʠʭ ʙʦʨʴʙʘ ʦʢʘʟʘʣʘʩʴ 

ʛʦʨʘʟʜʦ ʪʷʞʝʣʝʝ. ʂʘʢ ʧʦʟʥʘʪʴ ʪʘʠʥʩʪʚʘ ʧʨʠʨʦʜʳ, ʝʩʣʠ ʪʳ ʥʝ ʤʦʞʝʰʴ ʧʦʣʥʦʩʪʴʶ 

ʚʦʩʧʨʠʥʷʪʴ ʚʩʝ ʢʨʘʩʢʠ ʞʠʟʥʠ, ʢʦʪʦʨʳʝ ʜʘʸʪ ʦʢʨʫʞʘʶʱʠʡ ʤʠʨ, ʝʩʣʠ ʩʪʨʦʛʠʝ ʣʦʛʠʯʝʩʢʠʝ 

 
 

6Le probl¯me de Cauchy pour les ®quationsdiff®rentielles d'un fluideg®n®ral/ Nash J. ï Bulletin de la 

Soci®t®Math®matique de France, 1962 ï ʉ. 487-497 
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ʨʘʟʤʳʰʣʝʥʠʷ ʠʩʢʘʞʘʝʪ ʜʦ ʥʝʫʟʥʘʚʘʝʤʦʩʪʠ ʢʦʚʘʨʥʘʷ ʙʦʣʝʟʥʴ? ʊʝʤ ʥʝ ʤʝʥʝʝ, ʵʪʠ ʣʶʜʠ 

ʩʤʦʛʣʠ ʜʦʙʠʪʴʩʷ ʦʪ ʧʨʠʨʦʜʳ ʚʟʘʠʤʥʦʩʪʠ, ʠʭ ʩʪʨʘʜʘʥʠʷ ʙʳʣʠ ʱʝʜʨʦ ʚʦʟʥʘʛʨʘʞʜʝʥʳ 

ʨʘʜʦʩʪʴʶ ʧʦʟʥʘʥʠʷ ʠ ʯʝʣʦʚʝʯʝʩʢʠʤ ʧʨʠʟʥʘʥʠʝʤ. 
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ʇʦʧʫʣʷʨʠʟʘʮʠʷ ʥʘʫʢʠ ð ʵʪʦ ʧʨʦʮʝʩʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʥʘʥʠʡ ʦ ʥʘʫʢʝ ʠ ʝʝ 

ʜʦʩʪʠʞʝʥʠʷʭ ʚ ʰʠʨʦʢʦʡ ʘʫʜʠʪʦʨʠʠ. ɽʝ ʮʝʣʴʶ ʷʚʣʷʝʪʩʷ ʧʨʠʚʣʝʯʝʥʠʝ ʚʥʠʤʘʥʠʷ 

ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʢ ʥʘʫʯʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʫʚʝʣʠʯʝʥʠʝ ʠʥʪʝʨʝʩʘ ʣʶʜʝʡ ʢ ʥʘʫʢʘʤ ʠ 

ʧʦʜʜʝʨʞʢʘ ʥʘʫʯʥʦʛʦ ʨʘʟʚʠʪʠʷ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʥʘʫʢʠ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʦʙʱʝʩʪʚʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 

1. ʈʘʩʰʠʨʝʥʠʝ ʢʨʫʛʦʟʦʨʘ ʠ ʦʙʨʘʟʦʚʘʥʠʝ. ʇʦʧʫʣʷʨʠʟʘʮʠʷ ʥʘʫʢʠ ʧʦʟʚʦʣʷʝʪ ʣʶʜʷʤ 

ʧʦʣʫʯʘʪʴ ʥʦʚʳʝ ʟʥʘʥʠʷ ʠ ʧʦʥʠʤʘʥʠʝ ʦ ʪʦʤ, ʢʘʢ ʨʘʙʦʪʘʝʪ ʤʠʨ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʭ 

ʨʘʟʚʠʪʠʶ. 

2. ʆʙʝʩʧʝʯʝʥʠʝ ʥʘʫʯʥʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʦʙʱʝʩʪʚʘ. ʇʦʧʫʣʷʨʠʟʘʮʠʷ ʥʘʫʢʠ ʧʦʤʦʛʘʝʪ 

ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʥʘʫʯʥʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʦʙʱʝʩʪʚʘ ʠ ʜʦʚʝʨʠʷ ʢ ʥʘʫʯʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, 

ʯʪʦ ʚʘʞʥʦ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʘʮʠʦʥʘʣʴʥʳʭ ʨʝʰʝʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. 

3. ʇʦʚʳʰʝʥʠʝ ʠʥʪʝʨʝʩʘ ʢ ʥʘʫʢʝ ʠ ʝʝ ʨʘʟʚʠʪʠʶ. ʇʦʧʫʣʷʨʠʟʘʮʠʷ ʥʘʫʢʠ ʤʦʞʝʪ 

ʧʨʠʚʣʝʯʴ ʙʦʣʴʰʝ ʤʦʣʦʜʳʭ ʣʶʜʝʡ ʢ ʚʳʙʦʨʫ ʥʘʫʯʥʳʭ ʢʘʨʴʝʨʥʳʭ ʧʫʪʝʡ ʠ ʧʦʦʱʨʠʪʴ 

ʠʥʚʝʩʪʠʮʠʠ ʚ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

4. ʈʘʟʚʠʪʠʝ ʠʥʥʦʚʘʮʠʡ ʠ ʥʘʫʢʦʝʤʢʠʭ ʪʝʭʥʦʣʦʛʠʡ. ʇʦʧʫʣʷʨʠʟʘʮʠʷ ʥʘʫʢʠ ʤʦʞʝʪ 

ʧʦʤʦʯʴ ʫʩʢʦʨʠʪʴ ʨʘʟʚʠʪʠʝ ʥʘʫʢʦʝʤʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʥʦʚʘʮʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʩʫʱʝʩʪʚʝʥʥʦ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʣʶʜʝʡ ʠ ʨʝʰʘʪʴ ʥʘʩʫʱʥʳʝ ʧʨʦʙʣʝʤʳ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʠʨʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʧʫʣʷʨʠʟʘʮʠʷ ʥʘʫʢʠ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʩʦʚʨʝʤʝʥʥʦʤ 

ʦʙʱʝʩʪʚʝ, ʧʦʤʦʛʘʷ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʣʶʜʝʡ, ʫʣʫʯʰʠʪʴ ʥʘʫʯʥʫʶ ʛʨʘʤʦʪʥʦʩʪʴ 

ʦʙʱʝʩʪʚʘ ʠ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʥʥʦʚʘʮʠʠ. 

ʇʦʧʫʣʷʨʠʟʘʮʠʷ ʥʘʫʢʠ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ. ʆʥʘ ʧʦʤʦʛʘʝʪ 

ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʦʙʱʝʩʪʚʝ, ʧʦʚʳʰʘʝʪ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ, ʬʦʨʤʠʨʫʝʪ 

ʢʫʣʴʪʫʨʫ ʥʘʫʯʥʦʛʦ ʤʳʰʣʝʥʠʷ ʠ ʘʢʪʠʚʥʦʛʦ ʠʥʪʝʨʝʩʘ ʢ ʥʘʫʢʝ ʠ ʪʝʭʥʦʣʦʛʠʷʤ, ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʫʣʫʯʰʝʥʠʶ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ. [3] ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ 

ʥʘʫʯʥʦʡ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʠʥʪʝʨʝʩʘ ʢ ʥʘʫʯʥʳʤ 

ʜʦʩʪʠʞʝʥʠʷʤ ʠ ʪʝʭʥʦʣʦʛʠʷʤ. ʃʶʜʠ ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ ʦʩʚʝʜʦʤʣʝʥʥʳʤʠ ʦ ʥʦʚʳʭ ʥʘʫʯʥʳʭ 

https://www.nobelprize.org/prizes/economic-sciences/1994/nash/facts/
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ʦʪʢʨʳʪʠʷʭ ʠ ʠʭ ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʨʠʤʝʥʝʥʠʷʭ, ʯʪʦ ʩʪʠʤʫʣʠʨʫʝʪ ʨʘʟʚʠʪʠʝ ʥʘʫʯʥʳʭ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʪʨʘʩʣʝʡ ʠ ʩʦʜʝʡʩʪʚʫʝʪ ʧʨʦʛʨʝʩʩʫ ʥʘʫʢʠ. 

ʇʦʧʫʣʷʨʠʟʘʮʠʷ ʥʘʫʢʠ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʫʣʴʪʫʨʳ ʥʘʫʯʥʦʛʦ 

ʤʳʰʣʝʥʠʷ, ʨʘʟʚʠʚʘʝʪ ʢʨʠʪʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ ʠ ʣʦʛʠʯʝʩʢʠʝ ʫʤʝʥʠʷ. ʃʶʜʠ ʫʯʘʪʩʷ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʚʳʩʢʘʟʳʚʘʪʴ ʩʚʦʠ ʤʳʩʣʠ ʠ ʘʨʛʫʤʝʥʪʠʨʦʚʘʪʴ ʩʚʦʠ ʚʳʚʦʜʳ, 

ʯʪʦ ʚʘʞʥʦ ʥʝ ʪʦʣʴʢʦ ʚ ʥʘʫʯʥʦʡ ʩʬʝʨʝ, ʥʦ ʠ ʚ ʞʠʟʥʠ. 

ʆʩʥʦʚʥʳʤ ʚʳʟʦʚʦʤ ʩʦʚʨʝʤʝʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʙʦʨʴʙʘ ʩ ʨʘʟʨʫʰʠʪʝʣʴʥʳʤʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ. ʇʦʧʫʣʷʨʠʟʘʮʠʷ ʥʘʫʢʠ ʧʦʟʚʦʣʷʝʪ 

ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʩʪʠʤʫʣʠʨʫʝʪ ʨʘʟʨʘʙʦʪʢʫ 

ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʫʤʝʥʴʰʝʥʠʝ 

ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʯʝʣʦʚʝʯʝʩʪʚʘ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʅʘʢʦʥʝʮ, ʧʦʧʫʣʷʨʠʟʘʮʠʷ ʥʘʫʢʠ 

ʤʦʞʝʪ ʩʦʜʝʡʩʪʚʦʚʘʪʴ ʫʣʫʯʰʝʥʠʶ ʩʦʮʠʘʣʴʥʦʛʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. ʅʘʫʯʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʝʜʫʪ ʢ ʩʦʟʜʘʥʠʶ ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ, ʫʣʫʯʰʝʥʠʶ ʤʝʜʠʮʠʥʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ, ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘʫʯʥʳʝ ʦʪʢʨʳʪʠʷ 

ʩʪʠʤʫʣʠʨʫʶʪ ʨʘʟʚʠʪʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʬʝʨʳ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʫʣʫʯʰʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʠ ʧʦʚʳʰʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʵʢʦʥʦʤʠʢʠ ʚ ʮʝʣʦʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʧʫʣʷʨʠʟʘʮʠʷ ʥʘʫʢʠ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ, 

ʧʦʤʦʛʘʷ ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʦʙʱʝʩʪʚʝ, ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʠ ʧʨʦʛʨʝʩʩ 

ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʦʥʘ ʩʪʘʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ, ʪʘʢ ʢʘʢ ʥʘʫʢʘ 

ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ ʠ ʧʨʦʛʨʝʩʩʘ ʯʝʣʦʚʝʯʝʩʪʚʘ. 

ʇʦʧʫʣʷʨʠʟʘʮʠʷ ʥʘʫʢʠ ʧʦʤʦʛʘʝʪ ʣʶʜʷʤ ʧʦʥʠʤʘʪʴ, ʢʘʢʠʝ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʦʪʢʨʳʪʠʷ 

ʚʥʦʩʷʪ ʠʟʤʝʥʝʥʠʷ ʚ ʠʭ ʞʠʟʥʴ, ʘ ʪʘʢʞʝ ʨʘʩʰʠʨʷʝʪ ʢʨʫʛʦʟʦʨ ʠ ʧʦʤʦʛʘʝʪ ʬʦʨʤʠʨʦʚʘʪʴ 

ʥʘʫʯʥʫʶ ʛʨʘʤʦʪʥʦʩʪʴ ʠ ʢʨʠʪʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ. 

ɻʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʥʘʫʢʠ ʷʚʣʷʝʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʟʥʘʥʠʡ ʦ ʪʦʤ, ʯʪʦ 

ʠ ʢʘʢ ʜʝʣʘʶʪ ʫʯʝʥʳʝ. ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ 

ʩʧʝʮʠʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʢʫʨʩʦʚ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʰʠʨʦʢʦʡ ʘʫʜʠʪʦʨʠʠ 

ʧʦʣʫʯʠʪʴ ʟʥʘʥʠʷ ʦ ʥʘʫʢʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʥʠʚʝʨʩʠʪʝʪʳ ʠ ʠʥʩʪʠʪʫʪʳ ʥʘʫʢʠ ʠ 

ʪʝʭʥʦʣʦʛʠʡ ʩʦʟʜʘʶʪ ʦʥʣʘʡʥ-ʢʫʨʩʳ ʧʦ ʨʘʟʥʳʤ ʪʝʤʘʤ ʠʟ ʨʘʟʥʳʭ ʦʙʣʘʩʪʝʡ ʥʘʫʢʠ. ʕʪʠ 

ʧʨʦʛʨʘʤʤʳ ʜʦʩʪʫʧʥʳ ʢʘʞʜʦʤʫ ʞʝʣʘʶʱʝʤʫ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʫʨʦʚʥʷ ʟʥʘʥʠʡ. 

ɽʱʝ ʦʜʥʠʤ ʩʧʦʩʦʙʦʤ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʥʘʫʢʠ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʥʘʫʯʥʳʭ 

ʢʦʥʬʝʨʝʥʮʠʡ, ʩʝʤʠʥʘʨʦʚ ʠ ʚʳʩʪʘʚʦʢ. ʕʪʠ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦʟʚʦʣʷʶʪ ʫʯʝʥʳʤ ʥʝ ʪʦʣʴʢʦ 

ʧʨʝʜʩʪʘʚʠʪʴ ʩʚʦʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʦ ʠ ʦʙʱʘʪʴʩʷ ʩ ʜʨʫʛʠʤʠ ʫʯʝʥʳʤʠ ʠ ʦʙʳʯʥʳʤʠ ʣʶʜʴʤʠ. 

ʊʘʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʤʦʛʫʪ ʧʦʟʚʦʣʠʪʴ ʙʦʣʴʰʝʤʫ ʢʨʫʛʫ ʣʶʜʝʡ ʫʟʥʘʪʴ ʦ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʢʦʪʦʨʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʚ ʨʘʟʥʳʭ ʦʙʣʘʩʪʷʭ ʥʘʫʢʠ, 

ʥʘʧʨʠʤʝʨ, ʤʝʜʠʮʠʥʝ, ʬʠʟʠʢʝ, ʙʠʦʣʦʛʠʠ ʠ ʪ.ʜ. ʆʜʥʘʢʦ ʝʩʪʴ ʨʷʜ ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʝ 

ʟʘʪʨʫʜʥʷʶʪ ʧʦʧʫʣʷʨʠʟʘʮʠʶ ʥʘʫʢʠ ʚ ʥʘʰʝʤ ʦʙʱʝʩʪʚʝ. ɺʦʪ ʦʩʥʦʚʥʳʝ, ʥʘ ʢʦʪʦʨʳʝ ʩʪʦʠʣʦ 

ʙʳ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ: 

1. ʅʝʜʦʩʪʘʪʦʯʥʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʠ ʧʦʜʜʝʨʞʢʘ ʩʦ ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʘ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʦʛʨʘʥʠʯʝʥʥʳʤ ʚʦʟʤʦʞʥʦʩʪʷʤ ʜʣʷ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʟʘʪʨʫʜʥʷʝʪ 

ʧʨʦʜʚʠʞʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʭ ʨʘʙʦʪʳ ʥʘʨʷʜʫ ʩ ʪʝʭʥʦʣʦʛʠʠ ʠ ʠʥʥʦʚʘʮʠʠ ʥʘ ʨʳʥʦʢ. 

2. ʅʠʟʢʠʡ ʫʨʦʚʝʥʴ ʠʥʪʝʨʝʩʘ ʰʠʨʦʢʦʡ ʧʫʙʣʠʢʠ ʢ ʥʘʫʢʝ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ 

ʢʦʤʧʣʝʢʩʥʦʩʪʴʶ ʪʝʤ ʠ ʤʘʣʦʡ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴʶ ʣʶʜʝʡ ʦ ʪʝʢʫʱʠʭ ʜʦʩʪʠʞʝʥʠʷʭ ʥʘʫʢʠ. 

ɺʘʞʥʦ ʩʜʝʣʘʪʴ ʥʘʫʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʥʷʪʥʳʤʠ ʠ ʜʦʩʪʫʧʥʳʤʠ ʜʣʷ ʚʩʝʭ. 

3. ʅʝʜʦʩʪʘʪʦʢ ʩʚʷʟʠ ʤʝʞʜʫ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʠ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴʶ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʥʝʵʬʬʝʢʪʠʚʥʦʤʫ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤʫ ʦʙʤʝʥʫ, ʥʝʧʦʥʠʤʘʥʠʶ ʚʘʞʥʦʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʥʘʨʫʰʝʥʠʶ ʜʦʚʝʨʠʷ ʤʝʞʜʫ ʥʘʫʯʥʳʤ ʩʦʦʙʱʝʩʪʚʦʤ ʠ ʦʙʱʝʩʪʚʦʤ ʚ ʮʝʣʦʤ. ɺʘʞʥʦ ʫʣʫʯʰʠʪʴ 

ʢʦʤʤʫʥʠʢʘʮʠʶ ʤʝʞʜʫ ʫʯʝʥʳʤʠ ʠ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴʶ. 

4. ʆʛʨʘʥʠʯʝʥʥʳʡ ʜʦʩʪʫʧ ʢ ʥʦʚʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʠ ʟʥʘʥʠʷʤ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʛʨʫʧʧ 

ʥʘʩʝʣʝʥʠʷ ʚ ʨʝʛʠʦʥʘʭ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʨʘʟʚʠʪʠʷ. ʉʶʜʘ ʦʪʥʦʩʠʪʩʷ ʥʝʭʚʘʪʢʘ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʠ ʥʘʫʯʥʳʭ ʨʝʩʫʨʩʦʚ, ʘ ʪʘʢʞʝ ʪʝʭʥʠʯʝʩʢʦʝ ʠ ʬʠʥʘʥʩʦʚʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. 
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5. ʅʝʭʚʘʪʢʘ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʡ ʨʘʙʦʯʝʡ ʩʠʣʳ ʚ ʦʙʣʘʩʪʠ ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʦʪʩʪʘʚʘʥʠʶ ʚ ʨʘʟʚʠʪʠʠ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ. 

ɺʘʞʥʦ ʩʜʝʣʘʪʴ ʨʝʰʝʥʠʝ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʧʦʣʠʪʠʢʠ. 

ʉʪʘʛʥʘʮʠʷ ʚ ʚʦʧʨʦʩʘʭ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʥʘʫʢʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʟʘʪʦʨʤʦʞʝʥʥʦʩʪʠ 

ʥʘʫʯʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʩʥʠʞʝʥʠʶ ʠʥʪʝʨʝʩʘ ʦʙʱʝʩʪʚʘ ʢ ʥʘʫʯʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʫʤʝʥʴʰʠʪʩʷ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʥʘʫʢʠ ʠ ʤʝʥʴʰʝ ʙʫʜʝʪ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʚʥʠʤʘʥʠʝ ʢ ʥʘʫʯʥʦʤʫ 

ʧʨʦʩʚʝʱʝʥʠʶ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʫʪʨʘʪʝ ʚʘʞʥʳʭ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ ʠ ʦʪʩʪʘʚʘʥʠʶ ʚ 

ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ. ʅʘʢʦʥʝʮ, ʦʪʩʫʪʩʪʚʠʝ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʥʘʫʢʠ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ 

ʪʦʤʫ, ʯʪʦ ʥʝ ʚʩʝ ʣʶʜʠ ʙʫʜʫʪ ʩʧʦʩʦʙʥʳ ʧʨʠʥʠʤʘʪʴ ʦʙʦʩʥʦʚʘʥʥʳʝ ʨʝʰʝʥʠʷ ʥʘ ʦʩʥʦʚʝ 

ʥʘʫʯʥʳʭ ʜʘʥʥʳʭ, ʠ ʵʪʦ ʤʦʞʝʪ ʦʪʨʘʟʠʪʴʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʞʠʟʥʠ, ʚʢʣʶʯʘʷ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ, ʵʢʦʥʦʤʠʢʫ ʠ ʧʦʣʠʪʠʢʫ. [2] 

ʆʪʩʫʪʩʪʚʠʝ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʥʘʫʢʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʪʦʤʫ, ʯʪʦ ʦʙʱʝʩʪʚʦ ʥʝ ʙʫʜʝʪ ʚ 

ʜʦʩʪʘʪʦʯʥʦʡ ʤʝʨʝ ʦʩʚʝʜʦʤʣʝʥʦ ʦ ʧʦʩʣʝʜʥʠʭ ʥʘʫʯʥʳʭ ʜʦʩʪʠʞʝʥʠʷʭ ʠ ʪʝʭʥʦʣʦʛʠʷʭ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʪʴ ʥʘ ʞʠʟʥʴ ʣʶʜʝʡ. ʕʪʦʪ ʬʘʢʪʦʨ ʤʦʞʝʪ ʧʦʚʣʠʷʪʴ ʥʘ 

ʤʥʦʞʝʩʪʚʦ ʩʬʝʨ ʞʠʟʥʠ, ʪʘʢ ʢʘʢ ʥʘʫʢʘ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ. 

ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʣʶʜʠ ʥʝ ʟʥʘʶʪ ʦ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʘʭ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʦʧʘʩʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʫ ʥʠʭ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʦʧʘʩʥʦʝ ʟʘʙʣʫʞʜʝʥʠʝ, ʠʟ-ʟʘ ʢʦʪʦʨʦʛʦ ʦʥʠ ʤʦʛʫʪ 

ʚʳʙʠʨʘʪʴ ʤʝʥʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʪʦʜʳ ʣʝʯʝʥʠʷ ʠʣʠ ʚʦʦʙʱʝ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʥʝʛʦ, ʯʪʦ ʚ 

ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʨʠʚʝʜʝʪ ʢ ʥʝʧʨʠʷʪʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ʜʣʷ ʠʭ ʟʜʦʨʦʚʴʷ. ɹʦʣʝʝ ʪʦʛʦ, 

ʥʝʩʧʦʩʦʙʥʦʩʪʴ ʣʶʜʝʡ ʧʨʠʥʠʤʘʪʴ ʦʙʦʩʥʦʚʘʥʥʳʝ ʨʝʰʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʥʘʫʯʥʳʭ ʜʘʥʥʳʭ 

ʤʦʞʝʪ ʦʪʨʘʟʠʪʴʩʷ ʥʘ ʵʢʦʥʦʤʠʢʝ ʠ ʧʦʣʠʪʠʢʝ. ɺ ʦʪʩʫʪʩʪʚʠʝ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʥʘʫʢʠ, ʣʶʜʠ 

ʤʦʛʫʪ ʥʝ ʧʦʥʠʤʘʪʴ, ʢʘʢʠʝ ʚʘʨʠʘʥʪʳ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤʠ, ʠ ʢʘʢʠʝ ʩʪʨʘʪʝʛʠʠ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʵʢʦʥʦʤʠʢʠ ʠ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ. ʕʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʦʙʱʝʩʪʚʝʥʥʦʤʫ ʥʝʜʦʚʦʣʴʩʪʚʫ, ʢʦʥʬʣʠʢʪʘʤ ʠ ʜʘʞʝ ʢʨʠʟʠʩʘʤ. [4] 

ɺ ʮʝʣʦʤ, ʩʪʘʛʥʘʮʠʷ ʚ ʚʦʧʨʦʩʘʭ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʥʘʫʢʠ ʤʦʞʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦ ʧʦʚʣʠʷʪʴ 

ʥʘ ʩʦʮʠʘʣʴʥʦʝ, ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʠ ʧʦʣʠʪʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʦʙʱʝʩʪʚʘ. ʇʦʵʪʦʤʫ ʚʘʞʥʦ 

ʧʨʦʜʦʣʞʘʪʴ ʨʘʙʦʪʫ ʧʦ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʥʘʫʢʠ, ʧʦʚʳʰʘʪʴ ʝʝ ʟʥʘʯʠʤʦʩʪʴ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʜʣʷ 

ʰʠʨʦʢʦʡ ʘʫʜʠʪʦʨʠʠ. 

ʇʨʦʙʣʝʤʳ ʚ ʚʦʧʨʦʩʝ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʥʘʫʢʠ ʩʫʱʝʩʪʚʦʚʘʣʠ ʠ ʚ ʧʨʦʰʣʳʭ ʚʝʢʘʭ. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ ʙʳʣʦ ʦʪʩʫʪʩʪʚʠʝ ʰʠʨʦʢʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʢ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʥʘʫʯʥʳʭ ʜʦʩʪʠʞʝʥʠʷʭ. ɺ ʩʨʝʜʥʝʚʝʢʦʚʴʝ ʠ ʚ ʧʝʨʠʦʜ ʚʦʟʨʦʞʜʝʥʠʷ ʥʘʫʢʘ ʙʳʣʘ ʜʦʩʪʫʧʥʘ 

ʣʠʰʴ ʫʟʢʦʤʫ ʢʨʫʛʫ ʣʶʜʝʡ, ʪʘʢʠʭ ʢʘʢ ʟʥʘʪʦʢʠ, ʫʯʝʥʳʝ ʠ ʧʨʘʚʠʪʝʣʠ. ɹʦʣʴʰʠʥʩʪʚʦ 

ʥʘʩʝʣʝʥʠʷ ʥʝ ʠʤʝʣʦ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʫʯʠʪʴ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʠʥʪʝʨʝʩʦʚʘʪʴʩʷ ʥʘʫʢʦʡ. [3] 

ʂʨʦʤʝ ʪʦʛʦ, ʥʘʫʯʥʳʝ ʦʪʢʨʳʪʠʷ ʠ ʤʠʨʦʚʦʟʟʨʝʥʠʝ ʫʯʝʥʳʭ ʧʦʧʘʜʘʣʠ ʧʦʜ ʚʣʠʷʥʠʝ 

ʨʝʣʠʛʠʦʟʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʯʪʦ ʤʦʛʣʦ ʧʨʠʚʦʜʠʪʴ ʢ ʢʦʥʬʣʠʢʪʘʤ ʠ ʦʛʨʘʥʠʯʝʥʠʷʤ ʚ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʥʘʫʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʊʘʢʞʝ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʫʯʝʥʳʝ ʙʳʣʠ 

ʚʳʥʫʞʜʝʥʳ ʨʘʙʦʪʘʪʴ ʚ ʩʢʨʳʪʥʦʩʪʠ ʠʟ-ʟʘ ʟʘʧʨʝʪʦʚ ʧʨʘʚʠʪʝʣʴʩʪʚ ʠʣʠ ʠʟ-ʟʘ ʫʛʨʦʟʳ 

ʧʦʣʠʪʠʯʝʩʢʦʡ ʨʝʧʨʝʩʩʠʠ. 

ʉ ʧʦʷʚʣʝʥʠʝʤ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʪʘʢʠʭ ʢʘʢ ʪʝʣʝʚʠʜʝʥʠʝ, ʨʘʜʠʦ ʠ ʀʥʪʝʨʥʝʪ, 

ʫʚʝʣʠʯʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ. ʆʜʥʘʢʦ ʧʦʥʠʤʘʥʠʝ ʥʘʫʢʠ ʠ 

ʝʝ ʟʥʘʯʠʤʦʩʪʠ ʧʦ-ʧʨʝʞʥʝʤʫ ʦʩʪʘʝʪʩʷ ʥʝʦʜʥʦʨʦʜʥʳʤ ʩʨʝʜʠ ʦʙʱʝʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʟ-ʟʘ 

ʩʣʦʞʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʠ ʥʝʜʦʩʪʘʪʢʘ ʥʘʫʯʥʦ ʦʙʨʘʟʦʚʘʥʥʳʭ ʠ ʛʨʘʤʦʪʥʳʭ ʣʶʜʝʡ, 

ʟʘʥʠʤʘʶʱʠʭʩʷ ʧʦʧʫʣʷʨʠʟʘʮʠʝʡ. ʊʘʢʞʝ ʥʝʢʦʪʦʨʳʝ ʣʶʜʠ ʤʦʛʫʪ ʥʝʧʨʘʚʠʣʴʥʦ ʚʦʩʧʨʠʥʠʤʘʪʴ 

ʥʘʫʢʫ, ʩʯʠʪʘʷ ʝʝ ʫʛʨʦʟʦʡ ʜʣʷ ʪʨʘʜʠʮʠʦʥʥʳʭ ʮʝʥʥʦʩʪʝʡ ʠʣʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʠʥʪʝʨʝʩʦʚ, ʯʪʦ 

ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʩʦʧʨʦʪʠʚʣʝʥʠʶ ʠ ʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʧʦʧʫʣʷʨʠʟʘʮʠʠ. ɺ ʩʚʷʟʠ ʩʦ ʚʩʝʤ 

ʵʪʠʤ, ʧʦʧʫʣʷʨʠʟʘʮʠʷ ʥʘʫʢʠ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ, ʪʨʝʙʫʶʱʝʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʫʯʝʥʳʭ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ, ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʦʙʱʝʩʪʚʘ. [1] 
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ɺ XXI  ʚʝʢʝ ʥʘʫʯʥʦʝ ʟʥʘʥʠʝ ʠ ʧʝʨʝʜʘʯʘ ʝʛʦ ʰʠʨʦʢʦʡ ʘʫʜʠʪʦʨʠʠ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ 

ʙʦʣʝʝ ʚʘʞʥʳʤʠ. ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʦʧʳʪ ʚ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʥʘʫʢʠ ʚʢʣʶʯʘʝʪ ʨʘʟʣʠʯʥʳʝ 

ʬʦʨʤʘʪʳ, ʪʘʢʠʝ ʢʘʢ: 

1. ʅʘʫʯʥʳʝ ʬʝʩʪʠʚʘʣʠ: ʥʘʫʯʥʳʝ ʬʝʩʪʠʚʘʣʠ ʧʨʦʚʦʜʷʪʩʷ ʧʦ ʚʩʝʤʫ ʤʠʨʫ, ʦʙʲʝʜʠʥʷʷ 

ʫʯʝʥʳʭ ʠ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴ ʚʤʝʩʪʝ. ɿʜʝʩʴ ʧʨʦʚʦʜʷʪʩʷ ʨʘʟʣʠʯʥʳʝ ʜʝʤʦʥʩʪʨʘʮʠʠ, ʣʝʢʮʠʠ ʠ 

ʜʠʩʢʫʩʩʠʠ ʥʘ ʪʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʘʫʢʦʡ. 

2. ʂʦʥʢʫʨʩʳ: ʢʦʥʢʫʨʩʳ ʥʘʫʯʥʳʭ ʨʘʙʦʪ ʠ ʟʥʘʥʠʡ, ʧʨʦʚʦʜʠʤʳʝ ʚ ʰʢʦʣʘʭ ʠ 

ʣʘʙʦʨʘʪʦʨʠʷʭ, ʧʦʟʚʦʣʷʶʪ ʧʨʠʚʣʝʯʴ ʚʥʠʤʘʥʠʝ ʩʪʫʜʝʥʪʦʚ ʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʢ ʥʘʫʯʥʳʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʣʘʪʬʦʨʤ, ʪʘʢʠʭ ʢʘʢ YouTube, ʤʦʞʝʪ ʩʜʝʣʘʪʴ ʵʪʠ ʨʘʙʦʪʳ 

ʜʦʩʪʫʧʥʳʤʠ ʜʣʷ ʤʠʣʣʠʦʥʦʚ ʣʶʜʝʡ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. 

3.ʊʝʣʝʚʠʟʠʦʥʥʳʝ ʧʝʨʝʜʘʯʠ: ʪʝʣʝʚʠʟʠʦʥʥʳʝ ʧʝʨʝʜʘʯʠ, ʧʦʩʚʷʱʝʥʥʳʝ ʥʘʫʢʝ, 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʰʠʨʦʢʫʶ ʘʫʜʠʪʦʨʠʶ ʩ ʢʦʥʪʝʥʪʦʤ ʦʙ ʘʢʪʫʘʣʴʥʳʭ ʠ ʠʥʪʝʨʝʩʥʳʭ ʥʘʫʯʥʳʭ 

ʪʝʤʘʭ. 

4.ʄʫʟʝʠ: ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʤʫʟʝʠ ʩʫʱʝʩʪʚʫʶʪ ʧʦ ʚʩʝʤʫ ʤʠʨʫ, ʛʜʝ ʤʦʞʥʦ ʫʚʠʜʝʪʴ 

ʥʘʫʯʥʳʝ ʵʢʩʧʦʥʘʪʳ ʠ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʥʘʫʯʥʳʤʠ ʜʦʩʪʠʞʝʥʠʷʤʠ. 

5.ʀʥʪʝʨʥʝʪ: ʀʥʪʝʨʥʝʪ ʩʝʛʦʜʥʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʜʦʩʪʫʧʥʳʭ ʠ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʥʘʫʢʠ. ʊʘʢʠʝ ʨʝʩʫʨʩʳ, ʢʘʢ Wikipedia ʠʣʠ 

Science Daily, ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʠʥʪʝʨʝʩʥʳʝ ʥʘʫʯʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʥʦʚʦʩʪʠ. 

ʂʘʞʜʳʡ ʠʟ ʵʪʠʭ ʘʩʧʝʢʪʦʚ ʩʪʦʠʪ ʨʘʩʩʤʦʪʨʝʪʴ ʥʝʤʥʦʛʦ ʧʦʜʨʦʙʥʝʝ. ʅʘʧʨʠʤʝʨ, 

ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʮʝʥʪʨʳ ʠ ʤʫʟʝʠ ʠʤʝʶʪ ʥʝʤʘʣʦ ʧʨʝʠʤʫʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ 

ʠʤ ʚ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ. ʀʟ ʠʭ ʧʣʶʩʦʚ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ: 

1. ɼʦʩʪʫʧʥʦʩʪʴ. ɺ ʪʘʢʠʭ ʮʝʥʪʨʘʭ ʠ ʤʫʟʝʷʭ ʤʦʞʥʦ ʧʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʥʘʫʢʦʡ ʥʘ 

ʧʨʘʢʪʠʢʝ, ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʯʠʪʘʪʴ ʪʷʞʝʣʳʝ ʫʯʝʙʥʠʢʠ. ʆʥʠ ʜʦʩʪʫʧʥʳ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʤ, 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʜʦʭʦʜʘ. 

2. ʀʥʪʝʨʝʩ. ʆʙʨʘʟʦʚʘʥʠʝ ʚ ʧʦʜʦʙʥʳʭ ʤʝʩʪʘʭ ʧʨʦʭʦʜʠʪ ʚ ʥʝʬʦʨʤʘʣʴʥʦʡ ʦʙʩʪʘʥʦʚʢʝ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʙʫʯʘʶʱʠʤʩʷ ʧʨʠʚʣʝʯʴ ʚʥʠʤʘʥʠʝ ʠ ʟʘʠʥʪʝʨʝʩʦʚʘʪʴ ʠʭ ʢ ʦʙʣʘʩʪʠ ʥʘʫʢʠ. 

3. ʅʘʫʯʥʳʡ ʧʦʪʝʥʮʠʘʣ. ʅʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʮʝʥʪʨʳ ʠ ʤʫʟʝʠ ð ʵʪʦ ʙʦʣʝʝ ʯʝʤ 

ʧʨʦʩʪʦ ʤʝʩʪʘ ʦʙʫʯʝʥʠʷ. ʆʥʠ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʧʦʣʝʟʥʳʤʠ ʧʣʦʱʘʜʢʘʤʠ, ʛʜʝ ʫʯʝʥʠʢʠ ʩʤʦʛʫʪ 

ʨʘʩʢʨʳʪʴ ʩʚʦʡ ʧʦʪʝʥʮʠʘʣ ʠ ʚʜʦʭʥʦʚʠʪʴʩʷ ʥʘ ʙʫʜʫʱʫʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. 

ʅʝʨʝʜʢʦ ʚʦ ʚʨʝʤʷ ʦʙʫʯʝʥʠʷ ʚ ʮʝʥʪʨʘʭ ʠ ʤʫʟʝʷʭ ʦʙʫʯʘʶʱʠʤʩʷ ʜʝʤʦʥʩʪʨʠʨʫʶʪʩʷ ʥʦʚʳʝ 

ʠʟʦʙʨʝʪʝʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʠ, ʯʪʦ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʥʘʫʯʥʦʛʦ ʤʳʰʣʝʥʠʷ. 

4. ɺʦʟʤʦʞʥʦʩʪʴ ʫʯʘʩʪʠʷ ʚ ʥʘʫʯʥʳʭ ʧʨʦʛʨʘʤʤʘʭ. ɿʘʯʘʩʪʫʶ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʮʝʥʪʨʘʭ ʠ ʤʫʟʝʷʭ ʧʨʦʚʦʜʷʪʩʷ ʧʨʦʛʨʘʤʤʳ ʠ ʣʝʢʮʠʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ 

ʧʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʥʦʚʳʤʠ ʥʘʫʯʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʠ ʧʦʛʨʫʟʠʪʴʩʷ ʚ ʪʝʤʫ ʚʜʫʤʯʠʚʝʝ. 

ʊʘʢʞʝ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ ʠ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ, ʧʨʠʩʫʱʠʭ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ 

ʮʝʥʪʨʘʤ: 

1. ʇʦʪʝʥʮʠʘʣʴʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ. ʅʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʮʝʥʪʨʳ ʠ ʤʫʟʝʠ ʤʦʛʫʪ 

ʦʪʦʙʨʘʞʘʪʴ ʪʦʣʴʢʦ ʦʛʨʘʥʠʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʘʫʯʥʳʭ ʪʝʤ ʠ ʪʝʭʥʦʣʦʛʠʡ. ʕʪʦ ʤʦʞʝʪ 

ʦʛʨʘʥʠʯʠʪʴ ʫʯʘʱʠʭʩʷ ʚ ʠʟʫʯʝʥʠʠ ʨʷʜʘ ʥʘʫʯʥʳʭ ʚʦʧʨʦʩʦʚ. 

2. ʅʝʪ ʛʣʫʙʦʢʦʡ ʧʨʦʨʘʙʦʪʢʠ. ɺ ʵʪʠʭ ʮʝʥʪʨʘʭ ʟʘʯʘʩʪʫʶ ʪʝʤʳ ʧʨʦʨʘʙʘʪʳʚʘʶʪʩʷ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʫʨʦʚʥʝ, ʯʪʦ ʥʝ ʚʩʝʛʜʘ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʧʦʣʥʦʝ ʧʦʥʠʤʘʥʠʝ ʠʟʫʯʘʝʤʦʡ 

ʥʘʫʢʠ. 

3. ʆʜʥʦʦʙʨʘʟʠʝ. ɺ ʥʝʢʦʪʦʨʳʭ ʮʝʥʪʨʘʭ ʠ ʤʫʟʝʷʭ ʟʨʠʪʝʣʴ ʧʦʣʫʯʘʝʪ ʦʜʥʦʦʙʨʘʟʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ, ʯʪʦ ʤʦʞʝʪ ʩʪʘʪʴ ʩʢʫʯʥʳʤ ʠ ʧʨʠʚʝʩʪʠ ʢ ʧʦʪʝʨʝ ʠʥʪʝʨʝʩʘ.  

ʊʘʢʞʝ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʣʶʩʳ ʠ ʤʠʥʫʩʳ ʟʘʚʠʩʷʪ ʦʪ ʢʦʥʢʨʝʪʥʦʛʦ 

ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ ʠʣʠ ʤʫʟʝʷ. ɼʨʫʛʦʡ ʧʨʠʤʝʨ ï ʵʪʦ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ 

ʪʝʣʝʚʠʟʠʦʥʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʝʟʥʳ ʢʘʢ ʩʨʝʜʩʪʚʦ 

ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ, ʪʘʢ ʠ ʠʤʝʪʴ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ. ʆʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ 

ʧʣʶʩʦʚ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʣʝʧʨʦʛʨʘʤʤ ï ʵʪʦ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʥʝʩʪʠ ʩʣʦʞʥʳʝ 

ʥʘʫʯʥʳʝ ʢʦʥʮʝʧʮʠʠ ʜʦ ʰʠʨʦʢʦʡ ʧʫʙʣʠʢʠ. ʊʘʢʠʝ ʧʨʦʛʨʘʤʤʳ ʚʝʩʴʤʘ ʵʬʬʝʢʪʠʚʥʳ ʚ 

ʧʨʠʚʣʝʯʝʥʠʠ ʥʦʚʳʭ ʣʶʜʝʡ ʢ ʥʘʫʢʝ, ʘ ʪʘʢʞʝ ʤʦʛʫʪ ʧʦʤʦʯʴ ʥʘʯʠʥʘʶʱʝʤʫ ʫʯʝʥʦʤʫ ʣʫʯʰʝ 
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ʧʦʥʷʪʴ ʩʚʦʶ ʧʨʦʬʝʩʩʠʶ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʤʦʛʫʪ ʙʳʪʴ 

ʦʯʝʥʴ ʠʥʪʝʨʝʩʥʳʤʠ ʠ ʟʘʭʚʘʪʳʚʘʶʱʠʤʠ ʜʣʷ ʟʨʠʪʝʣʝʡ. ʆʥʠ ʤʦʛʫʪ ʟʘʩʪʘʚʠʪʴ ʣʶʜʝʡ 

ʟʘʜʫʤʘʪʴʩʷ ʦ ʥʘʫʯʥʳʭ ʚʦʧʨʦʩʘʭ, ʢʦʪʦʨʳʝ ʦʥʠ ʨʘʥʝʝ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʣʠ. ɺ ʠʜʝʘʣʴʥʦʤ ʩʣʫʯʘʝ 

ʵʪʠ ʧʨʦʛʨʘʤʤʳ ʤʦʛʫʪ ʚʜʦʭʥʦʚʠʪʴ ʣʶʜʝʡ ʠ ʜʘʪʴ ʠʤ ʥʦʚʳʡ ʦʙʟʦʨ ʥʘ ʞʠʟʥʴ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʤʦʛʫʪ ʠʤʝʪʴ ʠ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ: 

ʦʥʠ ʤʦʛʫʪ ʩʪʨʘʜʘʪʴ ʦʪ ʥʝʭʚʘʪʢʠ ʚʨʝʤʝʥʠ, ʯʪʦʙʳ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʨʘʩʩʤʦʪʨʝʪʴ ʩʣʦʞʥʳʝ 

ʪʝʤʳ, ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʥʘʫʯʥʳʝ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʢʘʞʝʥʳ ʠʣʠ ʩʦʢʨʘʱʝʥʳ ʜʣʷ 

ʫʧʨʦʱʝʥʠʷ [6]. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʢʦʪʦʨʳʝ ʧʨʦʛʨʘʤʤʳ ʤʦʛʫʪ ʙʳʪʴ ʩʣʠʰʢʦʤ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤʠ ʠ ʠʟʫʯʘʪʴ ʫʟʢʫʶ ʦʙʣʘʩʪʴ ʟʥʘʥʠʡ, ʯʪʦ ʤʦʞʝʪ ʦʪʪʦʣʢʥʫʪʴ ʤʥʦʛʠʭ 

ʟʨʠʪʝʣʝʡ. ʀʥʦʛʜʘ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʤʦʛʫʪ ʩʪʨʘʜʘʪʴ ʦʪ ʧʝʨʝʛʨʫʞʝʥʥʦʩʪʠ 

ʠʥʬʦʨʤʘʮʠʝʡ, ʢʦʪʦʨʘʷ ʩʣʦʞʥʦ ʫʩʚʘʠʚʘʝʪʩʷ. ɺ ʮʝʣʦʤ, ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ 

ʪʝʣʝʚʠʟʠʦʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ʷʚʣʷʶʪʩʷ ʦʯʝʥʴ ʧʦʣʝʟʥʳʤ ʠ ʮʝʥʥʳʤ ʨʝʩʫʨʩʦʤ ʜʣʷ 

ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʥʘʫʢʠ, ʦʜʥʘʢʦ ʚʘʞʥʦ ʦʩʪʘʚʘʪʴʩʷ ʢʨʠʪʠʯʝʩʢʠ ʥʘʩʪʨʦʝʥʥʳʤʠ ʠ ʦʮʝʥʠʚʘʪʴ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʢʘʞʜʦʡ ʧʨʦʛʨʘʤʤʳ ʦʪʜʝʣʴʥʦ. 

ʀʣʠ ʞʝ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʞʫʨʥʘʣʳ, ʯʪʦ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ 

ʜʣʷ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʦʙʳʯʥʳʤ ʣʶʜʷʤ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ 

ʥʦʚʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʠ ʜʦʩʪʠʞʝʥʠʷʤʠ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʟʥʘʥʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʪʘʢʠʝ 

ʞʫʨʥʘʣʳ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʠʥʪʝʨʝʩʘ ʢ ʥʘʫʢʝ, ʦʩʦʙʝʥʥʦ ʫ ʤʦʣʦʜʝʞʠ. ʆʜʥʠʤ 

ʠʟ ʧʨʝʠʤʫʱʝʩʪʚ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʞʫʨʥʘʣʦʚ ʷʚʣʷʝʪʩʷ ʜʦʩʪʫʧʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʪʘʢʠʭ ʞʫʨʥʘʣʦʚ ʜʦʩʪʫʧʥʦ ʚ ʀʥʪʝʨʥʝʪʝ ʠ ʤʦʞʝʪ ʙʳʪʴ ʙʝʩʧʣʘʪʥʦ ʟʘʛʨʫʞʝʥʦ. 

ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʣʶʜʷʤ, ʢʦʪʦʨʳʝ ʞʠʚʫʪ ʚ ʦʪʜʘʣʝʥʥʳʭ ʨʘʡʦʥʘʭ ʠʣʠ ʥʝ ʤʦʛʫʪ ʧʦʟʚʦʣʠʪʴ ʩʝʙʝ 

ʧʦʢʫʧʢʫ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʥʦʚʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ. ʂʨʦʤʝ ʪʦʛʦ, 

ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʞʫʨʥʘʣʳ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʙʤʝʥʝ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ 

ʫʯʝʥʳʤʠ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʘʚʪʦʨʘʤ ʧʫʙʣʠʢʦʚʘʪʴ ʩʚʦʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʦʣʫʯʘʪʴ ʦʙʨʘʪʥʫʶ 

ʩʚʷʟʴ ʦʪ ʵʢʩʧʝʨʪʦʚ. ʊʘʢʞʝ ʞʫʨʥʘʣʳ ʤʦʛʫʪ ʧʨʠʚʣʝʢʘʪʴ ʥʦʚʳʭ ʘʚʪʦʨʦʚ ʠ ʫʯʝʥʳʭ ʠ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʦʩʪʫ ʥʘʫʯʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ. [3] 

ʂ ʩʦʞʘʣʝʥʠʶ, ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʞʫʨʥʘʣʳ ʤʦʛʫʪ ʠʤʝʪʴ ʠ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ. 

ʅʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʥʝʧʨʘʚʠʣʴʥʫʶ ʠʣʠ ʠʩʢʘʞʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʢʦʪʦʨʘʷ 

ʤʦʞʝʪ ʚʚʦʜʠʪʴ ʚ ʟʘʙʣʫʞʜʝʥʠʝ ʯʠʪʘʪʝʣʝʡ. ʂʨʦʤʝ ʪʦʛʦ, ʞʫʨʥʘʣʳ ʤʦʛʫʪ ʦʛʨʘʥʠʯʠʪʴʩʷ 

ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʦʙʣʘʩʪʷʤʠ ʟʥʘʥʠʡ ʠ ʥʝ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʠʥʬʦʨʤʘʮʠʠ.  

ʊʘʢʞʝ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʞʫʨʥʘʣʳ ʤʦʛʫʪ ʙʳʪʴ 

ʥʘʧʠʩʘʥʳ ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʤ ʷʟʳʢʝ ʠ ʩʦʜʝʨʞʘʪʴ ʪʝʨʤʠʥʳ, ʢʦʪʦʨʳʝ ʥʝʧʦʥʷʪʥʳ ʜʣʷ 

ʰʠʨʦʢʦʡ ʘʫʜʠʪʦʨʠʠ. ʕʪʦ ʤʦʞʝʪ ʩʦʟʜʘʚʘʪʴ ʪʨʫʜʥʦʩʪʠ ʜʣʷ ʪʝʭ, ʢʪʦ ʥʝ ʠʤʝʝʪ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʠʣʠ ʥʝ ʷʚʣʷʝʪʩʷ ʩʧʝʮʠʘʣʠʩʪʦʤ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʦʙʣʘʩʪʠ ʟʥʘʥʠʡ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʥʝʢʦʪʦʨʳʝ ʥʝʜʦʩʪʘʪʢʠ, ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʞʫʨʥʘʣʳ ʷʚʣʷʶʪʩʷ 

ʚʘʞʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʥʘʫʢʠ ʠ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʣʶʜʝʡ ʦ ʥʦʚʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ʆʥʠ ʤʦʛʫʪ ʩʪʘʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʫʚʣʝʢʘʪʝʣʴʥʳʭ ʥʘʫʯʥʳʭ ʧʨʦʛʨʘʤʤ ʠ 

ʪʝʣʝʧʝʨʝʜʘʯ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʤʦʯʴ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴ ʣʶʙʦʚʴ ʢ ʥʘʫʢʝ ʠ ʫʚʝʣʠʯʠʚʘʪʴ 

ʦʙʱʝʩʪʚʝʥʥʳʡ ʠʥʪʝʨʝʩ ʢ ʥʝʡ. 

ɺ ʮʝʣʦʤ, ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʦʧʳʪ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʥʘʫʢʠ ʚ XXI  ʚʝʢʝ ʧʨʝʜʩʪʘʚʣʝʥ 

ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʨʘʟʣʠʯʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʠʥʠʮʠʘʪʠʚ, ʧʨʠʟʚʘʥʥʳʭ ʧʨʠʚʣʝʯʴ ʚʥʠʤʘʥʠʝ 

ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʢ ʟʥʘʯʠʤʦʩʪʠ ʥʘʫʢʠ. ʉʝʛʦʜʥʷ, ʥʘʫʯʥʦʝ ʟʥʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʥʝ ʪʦʣʴʢʦ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ ʠ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ, ʥʦ ʠ ʜʣʷ ʨʝʰʝʥʠʷ ʨʷʜʘ ʦʙʱʝʩʪʚʝʥʥʳʭ 

ʧʨʦʙʣʝʤ, ʪʘʢʠʭ ʢʘʢ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ, ʟʜʦʨʦʚʴʝ ʠ ʪ.ʜ. ʇʦʧʫʣʷʨʠʟʘʮʠʷ ʥʘʫʢʠ ʚ 

ʩʦʚʨʝʤʝʥʥʦʡ ʈʦʩʩʠʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ. ʅʝʩʢʦʣʴʢʦ 

ʠʥʠʮʠʘʪʠʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʧʫʣʷʨʠʟʘʮʠʶ ʥʘʫʢʠ ʚ ʈʦʩʩʠʠ, ʚʢʣʶʯʘʶʪ ʩʣʝʜʫʶʱʝʝ: 

1. ʉʦʟʜʘʥʠʝ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʮʝʥʪʨʦʚ ʠ ʤʫʟʝʝʚ. ʅʘʧʨʠʤʝʨ, ɺʳʩʪʘʚʦʯʥʳʡ 

ʟʘʣ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ, ʄʫʟʝʡ ʢʦʩʤʦʥʘʚʪʠʢʠ ʚ ʄʦʩʢʚʝ, ʅʘʫʯʥʳʡ ʛʦʨʦʜʦʢ 

çʉʢʦʣʢʦʚʦè ʠ ʜʨʫʛʠʝ. 

2. ʆʨʛʘʥʠʟʘʮʠʷ ʥʘʫʯʥʦ-ʧʦʧʫʣʷʨʥʳʭ ʪʝʣʝʚʠʟʠʦʥʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʨʘʜʠʦʰʦʫ, ʪʘʢʠʭ 

ʢʘʢ çʅʘʫʢʘ 2.0è, çʇʦʟʥʘʚʘʪʝʣʴʥʦʝ ʊɺè, çɺ ʤʠʨʝ ʥʘʫʢʠè ʠ ʜʨʫʛʠʝ. 
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3. ʉʦʟʜʘʥʠʝ ʥʘʫʯʥʳʭ ʞʫʨʥʘʣʦʚ ʠ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʦʚ ʜʣʷ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʯʠʪʘʪʝʣʝʡ, 

ʥʘʧʨʠʤʝʨ, çʅʘʫʢʘ ʠ ʞʠʟʥʴè, çɿʘʥʠʤʘʪʝʣʴʥʘʷ ʬʠʟʠʢʘè, ʞʫʨʥʘʣ ʄʦʩʢʦʚʩʢʦʛʦ ʬʠʟʠʢʦ-

ʪʝʭʥʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʠ ʜʨʫʛʠʝ. 

4. ʆʨʛʘʥʠʟʘʮʠʷ ʥʘʫʯʥʦ-ʧʦʧʫʣʷʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʚʳʩʪʘʚʦʢ, ʢʦʥʬʝʨʝʥʮʠʡ ʠ 

ʩʝʤʠʥʘʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʅʝʜʝʣʷ ʥʘʫʢʠ, ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʜʝʥʴ ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ, ɼʥʠ 

ʦʪʢʨʳʪʳʭ ʜʚʝʨʝʡ ʥʘʫʯʥʳʭ ʠʥʩʪʠʪʫʪʦʚ ʠ ʜʨʫʛʠʝ. 

5. ʇʦʜʜʝʨʞʢʘ ʥʘʫʯʥʳʭ ʩʪʫʜʝʥʪʦʚ ʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ, ʥʘʧʨʠʤʝʨ, ʯʝʨʝʟ ʛʨʘʥʪʳ, 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʧʨʦʝʢʪʳ ʠ ʧʨʦʛʨʘʤʤʳ ʩʪʘʞʠʨʦʚʢʠ. 

6. ʆʙʫʯʝʥʠʝ ʰʢʦʣʴʥʠʢʦʚ ʥʘʫʯʥʳʤ ʧʨʝʜʤʝʪʘʤ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʥʘʫʯʥʳʭ ʣʘʛʝʨʝʡ ʜʣʷ 

ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ. 

7. ʇʦʜʜʝʨʞʢʘ ʵʣʝʢʪʨʦʥʥʦʡ ʙʠʙʣʠʦʪʝʢʠ, ʚ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʥʘʡʪʠ ʧʫʙʣʠʢʘʮʠʠ 

ʥʘʫʯʥʳʭ ʨʘʙʦʪ, ʚʳʧʫʩʢʠ ʞʫʨʥʘʣʦʚ ʠ ʜʨʫʛʠʝ ʥʘʫʯʥʳʝ ʤʘʪʝʨʠʘʣʳ. 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʜʨʫʛʠʭ ʩʧʦʩʦʙʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʦʚʤʝʩʪʥʦ ʧʨʠʚʝʩʪʠ ʢ 

ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʥʘʫʢʠ ʚ ʈʦʩʩʠʠ. ɺ ʮʝʣʦʤ, ʦʨʛʘʥʠʟʘʮʠʷ ʜʦʩʪʫʧʘ ʢ ʥʘʫʯʥʳʤ ʟʥʘʥʠʷʤ 

ʷʚʣ̫ʝʪʩʷ ʢʣʶʯʝʚʳʤ ʵʣʝʤʝʥʪʦʤ ʚ ʨʘʟʚʠʪʠʠ ʣʶʙʦʛʦ ʦʙʱʝʩʪʚʘ. 

ɺ ʈʦʩʩʠʠ ʧʨʦʚʦʜʠʪʩʷ ʤʥʦʛʦ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʧʫʣʷʨʠʟʘʮʠʶ ʥʘʫʢʠ. 

ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʢʦʥʬʝʨʝʥʮʠʠ, ʣʝʢʮʠʠ, ʚʳʩʪʘʚʢʠ, ʬʝʩʪʠʚʘʣʠ ʠ ʜʨʫʛʠʝ ʤʝʨʦʧʨʠʷʪʠʷ, 

ʢʦʪʦʨʳʝ ʧʨʠʟʚʘʥʳ ʧʨʠʚʣʝʯʴ ʚʥʠʤʘʥʠʝ ʰʠʨʦʢʦʡ ʘʫʜʠʪʦʨʠʠ ʢ ʥʘʫʯʥʳʤ ʜʦʩʪʠʞʝʥʠʷʤ ʠ 

ʨʘʟʚʠʪʠʶ ʥʘʫʢʠ. [3] 

ʅʝʢʦʪʦʨʳʝ ʠʟ ʪʘʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʤʦʛʫʪ ʜʦʩʪʠʛʘʪʴ ʙʦʣʴʰʦʛʦ ʫʩʧʝʭʘ ʠ ʩʪʘʥʦʚʠʪʴʩʷ 

ʧʦʧʫʣʷʨʥʳʤʠ. ɺʦʪ ʥʝʩʢʦʣʴʢʦ ʧʨʠʤʝʨʦʚ: 

- ʅʦʯʴ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ï ʝʞʝʛʦʜʥʘʷ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʘʢʮʠʷ, ʢʦʪʦʨʘʷ ʧʨʦʚʦʜʠʪʩʷ ʚ 

ʩʝʥʪʷʙʨʝ ʠ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʨʠʚʣʝʯʝʥʠʝ ʰʠʨʦʢʦʡ ʘʫʜʠʪʦʨʠʠ ʢ ʥʘʫʯʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ. ɺ 

ʨʘʤʢʘʭ ʘʢʮʠʠ ʧʨʦʚʦʜʷʪʩʷ ʙʝʩʧʣʘʪʥʳʝ ʣʝʢʮʠʠ, ʵʢʩʢʫʨʩʠʠ, ʜʝʤʦʥʩʪʨʘʮʠʠ, ʢʦʥʢʫʨʩʳ ʠ 

ʜʨʫʛʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʚ ʥʘʫʯʥʳʭ ʠʥʩʪʠʪʫʪʘʭ, ʤʫʟʝʷʭ, ʙʠʙʣʠʦʪʝʢʘʭ ʠ ʜʨʫʛʠʭ ʤʝʩʪʘʭ. ʕʪʘ 

ʘʢʮʠʷ ʧʨʦʚʦʜʠʪʩʷ ʚ ʈʦʩʩʠʠ ʩ 2006 ʛʦʜʘ ʠ ʧʦʣʴʟʫʝʪʩʷ ʙʦʣʴʰʦʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ. 

- ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʬʝʩʪʠʚʘʣʴ ʥʘʫʢʠ ï ʝʞʝʛʦʜʥʦʝ ʤʝʨʦʧʨʠʷʪʠʝ, ʢʦʪʦʨʦʝ ʧʨʦʚʦʜʠʪʩʷ ʚ 

ʨʘʟʥʳʭ ʛʦʨʦʜʘʭ ʈʦʩʩʠʠ ʩ 2008 ʛʦʜʘ. ɺ ʨʘʤʢʘʭ ʬʝʩʪʠʚʘʣʷ ʧʨʦʚʦʜʷʪʩʷ ʣʝʢʮʠʠ, 

ʜʝʤʦʥʩʪʨʘʮʠʠ, ʵʢʩʧʝʨʠʤʝʥʪʳ, ʚʳʩʪʘʚʢʠ ʠ ʜʨʫʛʠʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʢʦʪʦʨʳʝ ʧʨʠʟʚʘʥʳ 

ʧʨʠʚʣʝʯʴ ʚʥʠʤʘʥʠʝ ʢ ʥʘʫʢʝ ʠ ʝʝ ʜʦʩʪʠʞʝʥʠʷʤ. ʌʝʩʪʠʚʘʣʴ ʩʪʘʥʦʚʠʪʩʷ ʛʣʘʚʥʳʤ ʥʘʫʯʥʦ-

ʧʦʧʫʣʷʨʥʳʤ ʤʝʨʦʧʨʠʷʪʠʝʤ ʚ ʈʦʩʩʠʠ ʠ ʩʦʙʠʨʘʝʪ ʛʦʩʪʝʡ ʩʦ ʚʩʝʡ ʩʪʨʘʥʳ. 

- ʂʦʥʬʝʨʝʥʮʠʠ ʠ ʚʳʩʪʘʚʢʠ ï ʚ ʈʦʩʩʠʠ ʧʨʦʚʦʜʷʪʩʷ ʨʘʟʣʠʯʥʳʝ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ 

ʢʦʥʬʝʨʝʥʮʠʠ ʠ ʚʳʩʪʘʚʢʠ, ʥʘ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʥʦʚʳʝ ʥʘʫʯʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʪʝʭʥʦʣʦʛʠʠ. ʅʘʧʨʠʤʝʨ, ʥʘ ʄʦʩʢʦʚʩʢʦʤ ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʉʘʣʦʥʝ ʅʘʫʢʠ ʠ ʊʝʭʥʦʣʦʛʠʡ, 

ʢʦʪʦʨʳʡ ʧʨʦʚʦʜʠʪʩʷ ʨʘʟ ʚ ʜʚʘ ʛʦʜʘ, ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʥʘʫʯʥʳʝ 

ʨʘʟʨʘʙʦʪʢʠ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ. 

- ʎʝʥʪʨʳ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ï ʚ ʈʦʩʩʠʠ ʩʦʟʜʘʶʪʩʷ ʮʝʥʪʨʳ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ, ʢʦʪʦʨʳʝ 

ʧʨʠʟʚʘʥʳ ʧʨʠʚʣʝʯʴ ʜʝʪʝʡ ʠ ʚʟʨʦʩʣʳʭ ʢ ʥʘʫʢʝ ʠ ʝʝ ʜʦʩʪʠʞʝʥʠʷʤ. ɺ ʪʘʢʠʭ ʮʝʥʪʨʘʭ 

ʧʨʦʚʦʜʷʪʩʷ ʟʘʥʷʪʠʷ, ʣʝʢʮʠʠ, ʵʢʩʢʫʨʩʠʠ ʠ ʜʨʫʛʠʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʦʙʫʯʝʥʠʝ 

ʠ ʧʦʧʫʣʷʨʠʟʘʮʠʶ ʥʘʫʢʠ. 

ɺ ʮʝʣʦʤ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʥʘʫʢʠ ʚ ʈʦʩʩʠʠ 

ʜʦʩʪʠʛʘʶʪ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʫʩʧʝʭʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʨʛʘʥʠʟʘʮʠʠ, ʫʨʦʚʥʷ 

ʚʦʚʣʝʯʝʥʥʦʩʪʠ ʘʫʜʠʪʦʨʠʠ ʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ. ʆʜʥʘʢʦ, ʦʥʠ ʧʦʟʚʦʣʷʶʪ ʧʨʠʚʣʝʯʴ ʚʥʠʤʘʥʠʝ 

ʰʠʨʦʢʦʡ ʘʫʜʠʪʦʨʠʠ ʢ ʥʘʫʯʥʳʤ ʜʦʩʪʠʞʝʥʠʷʤ ʠ ʚʘʞʥʦʩʪʠ ʥʘʫʢʠ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ 

ʞʠʟʥʠ. ɺ ʙʫʜʫʱʝʤ, ʝʩʣʠ ʚʦʧʨʦʩʳ ʧʦ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʥʘʫʢʠ ʙʫʜʫʪ ʧʨʦʜʚʠʛʘʪʴʩʷ ʥʘʨʘʚʥʝ ʩ 

ʜʨʫʛʠʤʠ ʚʘʞʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʨʘʟʚʠʪʠʷ, ʤʳ ʤʦʞʝʤ ʦʞʠʜʘʪʴ ʤʥʦʛʦ ʧʦʣʦʞʠʪʝʣʴʥʳʭ 

ʠʟʤʝʥʝʥʠʡ: 

1. ʋʚʝʣʠʯʝʥʠʝ ʠʥʪʝʨʝʩʘ ʤʦʣʦʜʝʞʠ ʠ ʥʘʩʝʣʝʥʠʷ ʚ ʮʝʣʦʤ ʢ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʠ 

ʥʘʫʯʥʦʤʫ ʨʘʟʚʠʪʠʶ. 

2. ʋʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʣʶʜʝʡ, ʩʪʨʝʤʷʱʠʭʩʷ ʢ ʨʘʙʦʪʝ ʚ ʥʘʫʯʥʦʡ ʦʙʣʘʩʪʠ, ʯʪʦ 

ʧʨʠʚʝʜʝʪ ʢ ʨʘʟʚʠʪʠʶ ʥʦʚʳʭ ʥʘʫʯʥʳʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. 
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3.ʋʣʫʯʰʝʥʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʥʘʫʯʥʳʭ ʨʘʙʦʪʥʠʢʦʚ ʠ ʫʯʝʥʳʭ 

ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʈʦʩʩʠʠ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʘʨʝʥʝ. 

4. ʈʦʩʪ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʢʦʤʧʘʥʠʡ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʙʳ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʫʩʣʫʛ. 

5.ʋʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʙʣʘʛʦʜʘʨʷ ʧʨʠʤʝʥʝʥʠʶ ʥʦʚʳʭ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʥʠʞʝʥʠʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʫʣʫʯʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠ 

ʟʜʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʦʡ ʩʬʝʨ. 

ɺ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʫʚʝʣʠʯʝʥʠʝ ʠʥʚʝʩʪʠʮʠʡ ʚ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʝ 

ʥʘʫʢʠ, ʚʝʜʫʱʝʝ ʢ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʥʘʫʢʠ ʚ ʈʦʩʩʠʠ, ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʠʥʪʝʥʩʠʚʥʦʤʫ ʨʦʩʪʫ 

ʵʢʦʥʦʤʠʢʠ ʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ. ʇʦʧʫʣʷʨʠʟʘʮʠʷ ʥʘʫʢʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ, ʧʦʟʚʦʣʷʶʱʠʤ ʦʙʱʝʩʪʚʫ ʦʩʦʟʥʘʪʴ ʚʘʞʥʦʩʪʴ ʠ 

ʟʥʘʯʠʤʦʩʪʴ ʥʘʫʢʠ ʚ ʥʘʰʝʡ ʞʠʟʥʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʨʷʜ ʧʨʝʧʷʪʩʪʚʠʡ, ʚʩʝ ʞʝ ʧʨʦʙʣʝʤʳ 

ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʘʪʴ ʠ ʠʜʪʠ ʢ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʥʘʫʢʠ, ʣʫʯʰʝʤʫ ʥʘʫʯʥʦʤʫ ʧʨʦʛʨʝʩʩʫ ʠ 

ʩʦʟʜʘʥʠʶ ʫʩʣʦʚʠʡ ʜʣʷ ʙʦʣʝʝ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʦʙʱʝʩʪʚʘ. 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

1.ɺʦʟʥʝʩʝʥʩʢʘʷ ʅ.ɺ., ʍʚʘʩʪʫʥʦʚ ʅ.ʅ. ʇʦʧʫʣʷʨʠʟʘʮʠʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʪʚʦʨʯʝʩʪʚʘ ʧʦʩʨʝʜʩʪʚʦʤ ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʥʢʫʨʩʦʚ ʧʦ ʨʦʙʦʪʦʪʝʭʥʠʢʝ // ʋʯʝʙʥʳʡ 

ʵʢʩʧʝʨʠʤʝʥʪ ʚ ʦʙʨʘʟʦʚʘʥʠʠ. 2015. ˉ 4. ʉ. 28-34. 

2. ɻʫʨʦʚʘ ɽ.ʂ. ʇʦʧʫʣʷʨʠʟʘʮʠʷ ʥʘʫʢʠ: ɿʘʜʘʯʠ, ʩʪʨʘʪʝʛʠʠ, ʪʝʭʥʦʣʦʛʠʠ: ʄʝʪʦʜʠʯʝʩʢʦʝ 

ʧʦʩʦʙʠʝ ʜʣʷ ʞʫʨʥʘʣʠʩʪʦʚ. ʄ.: ʌʘʢʫʣʴʪʝʪ ʞʫʨʥʘʣʠʩʪʠʢʠ ʄɻʋ ʠʤ. ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ. 102 ʩ. 

3. ʇʠʪʝʨʦʚʘ ɸ.ʖ. ʇʦʧʫʣʷʨʠʟʘʮʠʷ ʥʘʫʢʠ ʚ ʉʄʀ // ʋʥʠʚʝʨʩʠʪʝʪʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ: 

ʉʙʦʨʥʠʢ ʩʪʘʪʝʡ XV ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ (ʛ. ʅʝʥʟʘ, 6-7 

ʘʧʨʝʣʷ 2011 ʛ.) / ʇʦʜ ʨʝʜ. ɺ.ʀ. ɺʦʣʯʠʭʠʥʘ, ʈ.ʄ. ʇʝʯʝʨʩʢʦʡ. ʇʝʥʟʘ: ʀʟʜ-ʚʦ ʇɻʋ, 2011. ʉ. 

363-365. 

4. ʇʫʰʢʘʨʝʚʘ ʃ.ɻ. ɺʩʝʨʦʩʩʠʡʩʢʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʘʢʮʠʠ ʢʘʢ ʩʦʚʨʝʤʝʥʥʳʡ ʬʦʨʤʘʪ 

ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ // ʅʘʫʯʥʳʝ ʪʨʫʜʳ ʉʠʙɻʋʌʂ. 2017. ʊ. 20. ˉ 1. ʉ. 84-89. 

5. ʉʘʡʪ ʧʨʦʝʢʪʘ çɸʢʘʜʝʤʠʯʝʩʢʠʡ (ʅʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ) ʢʣʘʩʩ ʚ ʤʦʩʢʦʚʩʢʦʡ 

ʰʢʦʣʝè. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // URL: http://profil.mos.ru/ntek/o-proekte.html / (ɼʘʪʘ 

ʦʙʨʘʱʝʥʠʷ: 20.04.2023.) 

6. ɾʫʨʘʚʣʝʚʘ ɽ. ɺ., ʌʫʨʩʦʚ ʉ. ɺ. ʇʦʧʫʣʷʨʠʟʘʮʠʷ ʥʘʫʢʠ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʈʦʩʩʠʠ // 

ʈʦʩʩʠʷ ʠ ʩʦʚʨʝʤʝʥʥʳʡ ʤʠʨ. - 2018 ʛ. - ˉ10. 

 

ʂʘʣʘʙʝʢʦʚʘ ʉ.ɺ. ï ʢ.ʬ.ʥ., ʜʦʮʝʥʪ, svmel70@mail.ru, (ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʘʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ) 

ɼʞʘʤʙʘʝʚʘ ɿ.ʋ. ï ʩʪʫʜʝʥʪʢʘ 3 ʠʥʩʪʠʪʫʪʘ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

dzhambayeva_zulida_013@mail.ru, (ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ) 

 

 

ʋɼʂ 005 

 ʂ20 

 

  ɺʅɽɼʈɽʅʀɽ ʆʉʅʆɺ ʇʈʆɽʂʊʅʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ ɺ ʋʏɽɹʅʓʁ ʇʈʆʎɽʉʉ 

ʄɽɼʀʎʀʅʉʂʆɻʆ ɺʋɿɸ 

ʂʘʧʧʫʰʝʚʘ ʄ.ʐ., ɼʞʘʪʜʦʝʚʘ ɸ. ʀ. 

(ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ, ʛ. ʏʝʨʢʝʩʩʢ) 

 

ʉʦʚʨʝʤʝʥʥʦʝ ʧʦʢʦʣʝʥʠʝ ʤʦʣʦʜʳʭ ʣʶʜʝʡ ʦʪʣʠʯʘʝʪʩʷ ʥʦʚʘʪʦʨʩʢʠʤʠ ʟʘʧʨʦʩʘʤʠ ʢ 

ʧʨʦʮʝʩʩʫ ʦʙʫʯʝʥʠʷ, ʚʳʜʚʠʛʘʝʪ ʥʦʚʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʤʝʪʦʜʠʯʝʩʢʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ ʫʯʝʙʥʳʭ 

ʟʘʥʷʪʠʡ, ʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʝ ʠʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤʫ ʧʦʪʝʥʮʠʘʣʫ. ʋʯʸʥʳʝ-ʧʝʜʘʛʦʛʠ 

ʧʦʜʯʸʨʢʠʚʘʶʪ, ʯʪʦ çʦʙʫʯʘʶʱʝʤʫʩʷ ʥʝʦʙʭʦʜʠʤʦ, ʥʝ ʪʦʣʴʢʦ ʜʘʚʘʪʴ ʩʫʤʤʫ ʙʘʟʦʚʳʭ ʟʥʘʥʠʡ 

mailto:svmel70@mail.ru
mailto:dzhambayeva_zulida_013@mail.ru


42 

 

ʠ ʥʘʙʦʨ ʧʦʣʝʟʥʳʭ ʥʘʚʳʢʦʚ ʪʨʫʜʘ, ʥʦ ʠ ʚʦʩʧʠʪʳʚʘʪʴ ʫ ʥʝʛʦ ʫʤʝʥʠʷ ʚʦʩʧʨʠʥʠʤʘʪʴ ʠ 

ʦʩʚʘʠʚʘʪʴ ʥʦʚʦʝ: ʟʥʘʥʠʷ, ʚʠʜʳ ʠ ʬʦʨʤʳ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʠʸʤʳ ʦʨʛʘʥʠʟʘʮʠʠ ʠ 

ʫʧʨʘʚʣʝʥʠʷ, ʵʩʪʝʪʠʯʝʩʢʠʝ ʠ ʢʫʣʴʪʫʨʥʳʝ ʮʝʥʥʦʩʪʠè[2].  

ʆʙʨʘʟʦʚʘʥʠʝ ʜʦʣʞʥʦ ʬʦʨʤʠʨʦʚʘʪʴ ʫ ʯʝʣʦʚʝʢʘ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʪʚʦʨʯʝʩʪʚʫ. 

ʇʦʜʛʦʪʦʚʢʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ ʜʦʣʞʥʘ ʙʳʪʴ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʨʘʟʚʠʪʠʝ 

ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʩʧʦʩʦʙʦʚ ʤʳʰʣʝʥʠʷ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʨʦʝʢʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʨʝʘʣʠʟʫʝʪʩʷ 

ʢʘʢ ʦʩʦʙʳʡ ʪʠʧ ʤʳʰʣʝʥʠʷ ʠ ʚʠʜ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʇʨʠ ʵʪʦʤ 

ʧʨʦʝʢʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʢʘʢ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʘʷ ʨʘʮʠʦʥʘʣʴʥʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʧʦ ʩʦʟʜʘʥʠʶ ʧʨʦʜʫʢʪʘ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʳʭ 

ʧʦʪʨʝʙʥʦʩʪʝʡ, ʥʦ ʠ ʢʘʢ ʩʨʝʜʩʪʚʦ ʩʘʤʦʨʘʟʚʠʪʠʷ ʠ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ ʣʠʯʥʦʩʪʠ.  

çɺʦʚʣʝʯʝʥʠʝ ʤʦʣʦʜʸʞʠ ʚ ʪʚʦʨʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʩʦʮʠʘʣʴʥʫʶ ʧʨʘʢʪʠʢʫ, 

ʧʦʚʳʰʝʥʠʝ ʛʨʘʞʜʘʥʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ, ʩʦʟʜʘʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʩʦʮʠʘʣʴʥʳʭ ʣʠʬʪʦʚ ʜʣʷ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ ʤʦʣʦʜʝʞʠ ʠ ʨʘʩʢʨʳʪʠʝ 

ʧʦʪʝʥʮʠʘʣʘ ʤʦʣʦʜʝʞʠ ʚ ʠʥʪʝʨʝʩʘʭ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳè. ʃʶʙʦʝ ʥʦʚʦʚʚʝʜʝʥʠʝ ʪʨʝʙʫʝʪ 

ʪʱʘʪʝʣʴʥʦʡ ʧʨʦʨʘʙʦʪʢʠ. ɸ ʝʩʣʠ ʵʪʦ ʢʘʩʘʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʷ, ʪʦ ʵʪʦ ʦʭʚʘʪʳʚʘʝʪ ʚʩʝ ʩʪʦʨʦʥʳ 

ʚʦʩʧʠʪʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ. ʀʟ ʣʠʯʥʦʛʦ ʦʧʳʪʘ ʷ ʩʤʝʣʦ ʤʦʛʫ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʝʩʪʴ ʧʨʠʤʝʨ, 

ʢʦʪʦʨʦʤʫ ʩʣʝʜʫʶʪ, ʙʝʟ ʧʨʠʤʝʨʘ, ʩʢʦʣʴʢʦ ʙʳ ʤʳ ʥʝ ʛʦʚʦʨʠʣʠ ʠʣʠ ʪʨʝʙʦʚʘʣʠ ʨʝʟʫʣʴʪʘʪ 

ʦʩʪʘʝʪʩʷ ʥʘ ʦʯʝʥʴ ʥʠʟʢʦʤ ʫʨʦʚʥʝ.  ʇʦʵʪʦʤʫ ʪʘʢʦʡ ʚʘʞʥʳʡ ʚʦʧʨʦʩ ʢʘʢ ʚʥʝʜʨʝʥʠʝ ʦʩʥʦʚ 

ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʤʝʜʠʮʠʥʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ, ʧʦʩʪʘʚʠʣ 

ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʘʜʘʯʫ ʩ ʢʦʥʢʨʝʪʥʳʤ ʦʞʠʜʘʝʤʳʤ ʨʝʟʫʣʴʪʘʪʦʤ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʬʘʢʪʦʨʘʤʠ ʘʢʪʫʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʘʣʠ: 

- ʠʥʪʝʛʨʘʮʠʷ ʥʘʫʢʠ, ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ; 

- ʫʩʠʣʝʥʠʝ ʨʦʣʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ;  

- ʧʦʚʳʰʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʘʜʘʧʪʘʮʠʠ ʠ ʤʦʙʠʣʴʥʦʩʪʠ ʩʧʝʮʠʘʣʠʩʪʦʚ. 

ʇʨʦʝʢʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚʦʚʣʝʢʘʝʪ ʢʘʞʜʦʛʦ ʩʪʫʜʝʥʪʘ ʚ ʘʢʪʠʚʥʳʡ ʧʦʟʥʘʚʘʪʝʣʴʥʳʡ ʠ 

ʪʚʦʨʯʝʩʢʠʡ ʧʨʦʮʝʩʩ. ʇʨʠ ʵʪʦʤ ʩʪʫʜʝʥʪʳ ʜʦʣʞʥʳ ʟʥʘʪʴ ʠ ʧʦʥʠʤʘʪʴ, ʜʣʷ ʨʝʰʝʥʠʷ ʢʘʢʠʭ 

ʞʠʟʥʝʥʥʳʭ ʟʘʜʘʯ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʝʟʥʳ. ɼʣʷ ʵʪʦʛʦ ʧʦʷʚʣʷʝʪʩʷ ʚʟʷʪʘʷ ʠʟ 

ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ ʠ ʟʥʘʯʠʤʘʷ ʜʣʷ ʩʪʫʜʝʥʪʘ ʧʨʦʙʣʝʤʘ, ʧʨʠ ʨʝʰʝʥʠʠ ʢʦʪʦʨʦʡ ʝʤʫ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʠʤʝʥʠʪʴ ʫʞʝ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ ʠ ʧʦʣʫʯʠʪʴ ʥʦʚʳʝ. 

ɺ  ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʭʦʜʠʪ: 

Á ʧʣʘʥʠʨʦʚʘʥʠʝ  ʜʝʷʪʝʣʴʥʦʩʪʠ; 

Á ʯʝʪʢʦʝ  ʦʧʨʝʜʝʣʝʥʠʝ ʮʝʣʠ ʠ ʵʪʘʧʦʚ ʝʝ ʜʦʩʪʠʞʝʥʠʷ, ʫʤʝʥʠʝ ʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴʩʷ ʥʘ 
ʜʦʩʪʠʞʝʥʠʠ ʮʝʣʠ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ; 

Á ʵʬʬʝʢʪʠʚʥʳʡ  ʧʨʠʝʤ  ʩʙʦʨʘ, ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ ʠʥʬʦʨʤʘʮʠʠ; 

Á ʇʦʜʭʦʜ ʢ ʠʟʫʯʝʥʠʶ ʥʦʚʳʭ ʢʦʥʮʝʧʮʠʡ, ʧʨʠʝʤʦʚ, ʪʝʭʥʦʣʦʛʠʡ, ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʜʝʷʪʝʣʴʥʦʩʪʠ; 

Á ʵʬʬʝʢʪʠʚʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚ ʢʦʤʘʥʜʝ ʧʨʦʝʢʪʘ; 

Á ʦʙʱʝʥʠʝ ʩ ʵʢʩʧʝʨʪʥʳʤ ʩʦʦʙʱʝʩʪʚʦʤ; 

Á ʩʧʦʩʦʙʳ ʠ ʧʨʠʝʤʳ ʥʘʧʠʩʘʥʠʷ ʧʨʦʝʢʪʥʳʭ ʟʘʷʚʦʢ, ʠʪʦʛʦʚʳʭ ʦʪʯʝʪʦʚ ʠ ʧʦʜʛʦʪʦʚʢʠ 

ʧʨʝʟʝʥʪʘʮʠʡ ʨʝʟʫʣʴʪʘʪʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʟʘʜʘʯ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʧʦʟʠʪʠʚʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʨʘʙʦʪʝ (ʧʨʦʷʚʣʝʥʠʝ ʠʥʠʮʠʘʪʠʚʳ, ʵʥʪʫʟʠʘʟʤʘ, ʚʳʧʦʣʥʝʥʠʝ 

ʨʘʙʦʪʳ ʚ ʩʨʦʢ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʝʢʪʥʦʡ ʟʘʷʚʢʦʡ (ʧʣʘʥʦʤ-ʛʨʘʬʠʢʦʤ) ʧʨʦʝʢʪʘ). 

ʇʦ ʦʩʥʦʚʥʳʤ ʚʦʧʨʦʩʘʤ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʦʙʫʯʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦ ʨʝʘʣʠʟʘʮʠʠ 

ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʤʳ  ʨʘʟʨʘʙʦʪʘʣʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʨʘʩʧʦʨʷʜʠʪʝʣʴʥʫʶ, 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʤʝʪʦʜʠʯʝʩʢʫʶ, ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʫʶ ʠ ʜʨʫʛʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ. ʋʯʝʙʥʘʷ 

ʦʨʛʘʥʠʟʘʮʠʷ  ʧʨʠʥʠʤʘʝʪ ʣʦʢʘʣʴʥʳʝ ʥʦʨʤʘʪʠʚʥʳʝ ʘʢʪʳ ʚ ʧʨʝʜʝʣʘʭ ʩʚʦʝʡ ʢʦʤʧʝʪʝʥʮʠʠ. 

ʇʨʦʝʢʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʜʦʣʞʥʘ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʦʙʫʯʝʥʠʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ[3]. ʅʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʥʝʦʙʭʦʜʠʤʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʦʙʫʯʝʥʠʝ ʦʩʥʦʚʘʤ 

ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ: ʧʦʟʥʘʢʦʤʠʪʴ ʩʪʫʜʝʥʪʦʚ ʩ ʣʦʛʠʢʦʡ ʨʘʙʦʪʳ ʥʘʜ ʧʨʦʝʢʪʘʤʠ, 
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ʵʪʘʧʘʤʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʩʦʜʝʨʞʘʥʠʶ ʠ ʦʬʦʨʤʣʝʥʠʶ ʨʝʟʫʣʴʪʘʪʦʚ. ʇʨʠ 

ʦʩʚʦʝʥʠʠ ʦʩʥʦʚʥʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʩʠʩʪʝʤʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ[1]. ʅʘ ʢʘʬʝʜʨʝ ʤʝʜʠʮʠʥʩʢʦʡ 

ʢʠʙʝʨʥʝʪʠʢʠ ʉʂɻɸ ʨʘʟʨʘʙʦʪʘʥ ʘʣʛʦʨʠʪʤ ʚʥʝʜʨʝʥʠʷ ʜʠʩʮʠʧʣʠʥʳ çʆʩʥʦʚʳ ʧʨʦʝʢʪʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠè ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʚʫʟʘ ʈʠʩ.1. 

ʅʘ ʢʘʬʝʜʨʝ ʩʦʩʪʘʚʣʷʝʪʩʷ ʙʘʟʘ (ʨʝʝʩʪʨ) ʧʨʦʝʢʪʦʚ. ɺ ʨʝʝʩʪʨʝ ʤʦʛʫʪ ʙʳʪʴ ʫʢʘʟʘʥʳ: 

ʪʝʤʳ, ʨʫʢʦʚʦʜʠʪʝʣʠ, ʢʦʥʩʫʣʴʪʘʥʪʳ (ʧʨʝʧʦʜʘʚʘʪʝʣʠ, ʩʧʝʮʠʘʣʠʩʪʳ, ʵʢʩʧʝʨʪʳ, ʧʨʠ ʥʘʣʠʯʠʠ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʘʙʦʪʦʜʘʪʝʣʝʡ) ʠ ʠʩʧʦʣʥʠʪʝʣʠ ʧʨʦʝʢʪʦʚ (ʩʪʫʜʝʥʪʳ). ʉʪʫʜʝʥʪʳ ʤʦʛʫʪ 

ʚʳʙʠʨʘʪʴ ʧʨʦʝʢʪʳ ʠʟ ʧʨʝʜʣʦʞʝʥʥʳʭ ʚ ʨʝʝʩʪʨʝ (ʤʦʛʫʪ ʧʨʝʜʣʦʞʠʪʴ ʩʚʦʶ ʪʝʤʫ) ʠ ʦʩʪʘʚʣʷʪʴ 

ʧʨʦʝʢʪʥʫʶ ʟʘʷʚʢʫ ʥʘ ʫʯʘʩʪʠʝ ʚ ʪʦʤ ʠʣʠ ʠʥʦʤ ʧʨʦʝʢʪʝ.  

 

 
ʈʠʩ.1. ɸʣʛʦʨʠʪʤ ʚʥʝʜʨʝʥʠʷ ʦʩʥʦʚ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʧʨʦʝʢʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʦʚʳʰʝʥʠʝ ʤʦʪʠʚʘʮʠʠ 

ʦʙʫʯʘʶʱʠʭʩʷ ʢ ʦʚʣʘʜʝʥʠʶ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤʠ ʥʘʚʳʢʘʤʠ, ʨʘʟʨʘʙʦʪʘʥ ʬʦʥʜ 

ʦʮʝʥʦʯʥʳʭ ʩʨʝʜʩʪʚ ʫʯʝʪʘ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʉʪʫʜʝʥʪ ʦʙʷʟʘʥ: 

Á ʦʩʚʦʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʥʘʚʳʢʠ ʠ ʢʦʤʧʝʪʝʥʮʠʠ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʥʘʜ ʧʨʦʝʢʪʦʤ; 

Á ʚʳʧʦʣʥʠʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʟʘʜʘʯʠ, ʩʪʦʷʱʠʝ ʧʝʨʝʜ ʥʠʤ ʚ ʭʦʜʝ ʨʝʘʣʠʟʘʮʠʠ 
ʧʨʦʝʢʪʘ, ʘ ʪʘʢʞʝ ʟʘʜʘʯʠ, ʩʪʦʷʱʠʝ ʚ ʧʝʨʠʦʜ ʨʘʙʦʪʳ ʥʘʜ ʧʨʦʝʢʪʦʤ, ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʫʯʝʙʥʳʤ 

ʧʣʘʥʦʤ; 

Á ʚʳʧʦʣʥʠʪʴ ʧʨʦʝʢʪ ʚ ʦʙʲʝʤʝ ʥʝ ʥʠʞʝ ʤʠʥʠʤʘʣʴʥʦ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʦʡ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʠʚʘʥʠʷ ʧʨʦʝʢʪʘ; 

Á ʧʦʜʛʦʪʦʚʠʪʴ ʦʪʯʝʪʥʳʝ ʤʘʪʝʨʠʘʣʳ ʦ ʩʚʦʝʡ ʧʨʦʝʢʪʥʦʡ ʨʘʙʦʪʝ; 

Á ʬʦʨʤʘʪ ʦʪʯʝʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʦʡ ʚ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʧʨʦʝʢʪʘ ʠ ʝʛʦ ʩʦʜʝʨʞʘʥʠʷ. 

ʉʪʫʜʝʥʪ ʠʤʝʝʪ ʧʨʘʚʦ: 

Á ʧʨʠʥʠʤʘʪʴ ʫʯʘʩʪʠʝ ʚ ʨʘʟʨʘʙʦʪʢʝ/ʫʪʦʯʥʝʥʠʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ ʧʨʦʝʢʪʘ, 

ʫʪʦʯʥʝʥʠʠ ʧʣʘʥʘ-ʛʨʘʬʠʢʘ ʠ ʦʩʥʦʚʥʳʭ ʵʪʘʧʦʚ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ, ʦʧʨʝʜʝʣʝʥʠʠ 

ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʧʨʦʮʝʜʫʨ ʠʭ ʢʦʥʪʨʦʣʷ ʠ ʦʮʝʥʢʠ, ʫʪʦʯʥʝʥʠʷ ʢʨʠʪʝʨʠʝʚ 

ʢʘʯʝʩʪʚʘ ʨʝʟʫʣʴʪʘʪʘ ʧʨʦʝʢʪʘ; 

Á ʧʦʣʫʯʘʪʴ ʢʦʥʩʫʣʴʪʘʪʠʚʥʫʶ ʧʦʤʦʱʴ ʠ ʧʦʜʜʝʨʞʢʫ ʨʫʢʦʚʦʜʠʪʝʣʷ ʧʨʦʝʢʪʘ; 

Á ʟʘʱʠʱʘʪʴ/ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʚʦʡ ʧʨʦʝʢʪ ʥʘ ʢʦʥʢʫʨʩʘʭ, ʢʦʥʬʝʨʝʥʮʠʷʭ, ʬʝʩʪʠʚʘʣʷʭ 
ʧʨʦʝʢʪʦʚ ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ; 

ɚɝəɚɎɧ ɛɜɚɑɖɞəɚɕ 

ɐɑɫɞɑɗɨəɚɝɞɔ

ͪ͊͋ͦ;͊Ύ 
͎ͨͪͦͪ͊ͣͣ͊ 
͙͒ͫͼ͙͙ͨͤ͡·

ͯͪͫ͟ ͔͟͡ͼ͙͚͙ͨͪ͊ͭͯͣ͟͟ 

͔͙ͣͭͦ͒;͔͙͔ͫ͟ ͔͔ͪͦͣͤ͒͊͟ͼ͙͙ 
ͨͦ ͦͺ͔͙ͦͪͣͤ͡Ό ͔͚ͨͪͦͭͤͦ͟  

͔͒ͦͯͣͤͭ͊͟ͼ͙͙ 

͔͔ͪͫͭͪ ͔ͭͣ 
͔ͨͪͦͭͤ͊͟Ύ 
͊͘Ύ͍͊͟

ͺͦͤ͒ 
ͦͼ͔ͤͦ;ͤ·ͻ  
͔͍ͫͪ͒ͫͭ

Ύͪͣ͊ͪ͊͟ 
͔͍ͨͪͦͭͦ͟

͙͔͙͙ͪͭͪ͟ 
ͦͼ͔͙ͤ͟ 
͔͍ͨͪͦͭͦ͟ 
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Á ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʦʮʝʥʢʝ ʩʦʙʩʪʚʝʥʥʦʛʦ ʚʢʣʘʜʘ ʠ ʚʢʣʘʜʘ ʜʨʫʛʠʭ ʫʯʘʩʪʥʠʢʦʚ ʚ 
ʜʦʩʪʠʞʝʥʠʝ ʨʝʟʫʣʴʪʘʪʘ ʧʨʦʝʢʪʘ. 

ɼʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʪʫʜʝʥʯʝʩʢʠʭ ʧʨʦʝʢʪʦʚ ʦʨʛʘʥʠʟʫʝʪʩʷ ʤʝʨʦʧʨʠʷʪʠʝ çʗʨʤʘʨʢʘ 

ʧʨʦʝʢʪʦʚè, ʧʨʦʝʢʪʳ ʦʮʝʥʠʚʘʶʪʩʷ ʧʦ ʩʣʝʜʫʶʱʠʤ ʢʨʠʪʝʨʠʷʤ 
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ʧʦʨʷʜʢʝ ʦʪʨʘʞʘʶʪʩʷ ʚ ʠʭ ʧʦʨʪʬʦʣʠʦ (ʚ ʪʦʤ ʯʠʩʣʝ ʮʠʬʨʦʚʦʤ). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʥʝʜʨʝʥʠʷ ʦʩʥʦʚ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʫ ʩʪʫʜʝʥʪʦʚ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʥʠʤʘʥʠʝ ʠ ʚʠʜʝʥʠʝ ʘʢʪʫʘʣʴʥʳʭ ʩʬʝʨ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʙʠʟʥʝʩ ʚʦʟʤʦʞʥʦʩʪʝʡ. 
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ʀʩʢʫʩʩʪʚʦ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʵʤʦʮʠʠ ʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʜʫʢʪʦʤ ʵʤʦʮʠʡ [1]. 

ʉ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ, ʪʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʵʤʦʮʠʷʤʠ ʠ ʠʩʢʫʩʩʪʚʦʤ, ʥʝ ʫʪʨʘʯʠʚʘʶʪ 

ʩʚʦʝʡ ʘʢʪʫʘʣʴʥʦʩʪʠ, ʘ ʦʩʪʘʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʚʘʞʥʝʡʰʠʭ ʜʣʷ ʯʝʣʦʚʝʯʝʩʢʦʡ ʮʠʚʠʣʠʟʘʮʠʠ. 

ʀʩʢʫʩʩʪʚʦ ʚʩʝʛʜʘ ʷʚʣʷʣʦʩʴ ʥʝ ʪʦʣʴʢʦ ʩʧʦʩʦʙʦʤ ʚʳʨʘʞʝʥʠʷ ʵʤʦʮʠʡ, ʯʫʚʩʪʚ ʠ ʤʳʩʣʝʡ, ʥʦ ʠ 

ʠʥʪʝʨʘʢʪʠʚʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʦʙʱʝʥʠʷ ʤʝʞʜʫ ʣʶʜʴʤʠ. ɺ ʈʝʟʫʣʴʪʘʪʝ ʩʦʮʠʘʣʴʥʳʭ ʠ 

ʢʫʣʴʪʫʨʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʠʩʢʫʩʩʪʚʦ ʪʘʢʞʝ ʧʦʜʚʝʨʛʣʦʩʴ ʠʟʤʝʥʝʥʠʷʤ, ʘ ʝʛʦ ʚʣʠʷʥʠʝ ʥʘ 

ʢʫʣʴʪʫʨʥʳʝ ʮʝʥʥʦʩʪʠ ʠ ʤʠʨʦʚʦʟʟʨʝʥʠʝ ʩʪʘʣʦ ʙʦʣʝʝ ʦʯʝʚʠʜʥʳʤ. ʂʨʦʤʝ ʪʦʛʦ, ʵʤʦʮʠʠ ʠ 

ʠʩʢʫʩʩʪʚʦ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʩʠʭʦʣʦʛʠʠ ʠ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʪʠ 

ʪʝʤʳ ʧʨʦʜʦʣʞʘʶʪ ʚʳʟʳʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʠ ʦʩʪʘʚʘʪʴʩʷ ʥʘ ʧʠʢʝ ʩʚʦʝʡ 

ʘʢʪʫʘʣʴʥʦʩʪʠ. 

ɺʦʩʧʨʠʷʪʠʝ ʠ ʧʦʥʠʤʘʥʠʝ ʠʩʢʫʩʩʪʚʘ ʷʚʣʷʶʪʩʷ ʩʣʦʞʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʢʦʪʦʨʳʝ 

ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʘʢʪʠʚʘʮʠʶ ʨʘʟʣʠʯʥʳʭ ʯʫʚʩʪʚʝʥʥʳʭ ʦʱʫʱʝʥʠʡ ʠ ʵʤʦʮʠʦʥʘʣʴʥʫʶ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʩʪʴ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʚʦʩʧʨʠʷʪʠʠ ʠʩʢʫʩʩʪʚʘ 

ʘʢʪʠʚʠʨʫʶʪʩʷ ʵʤʦʮʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʯʫʚʩʪʚʘʤʠ, ʯʪʦ ʚʣʠʷʝʪ ʥʘ ʝʛʦ ʚʦʩʧʨʠʷʪʠʝ. 

ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʘʢʪʠʚʘʮʠʷ ʯʫʚʩʪʚʝʥʥʳʭ ʦʱʫʱʝʥʠʡ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦʡ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʩʪʠ ʬʦʨʤʠʨʫʝʪ ʦʩʦʟʥʘʥʠʝ ʚʥʫʪʨʝʥʥʝʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʧʦʥʠʤʘʥʠʝ 

ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʯʝʤ ʩʠʣʴʥʝʝ ʚʦʚʣʝʯʝʥʳ ʵʤʦʮʠʠ, ʪʝʤ ʙʦʣʝʝ ʛʣʫʙʦʢʦ 

ʤʳ ʧʦʛʨʫʞʘʝʤʩʷ ʚ ʤʠʨ ʠʩʢʫʩʩʪʚʘ. 

ʀʥʪʝʨʝʩʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʤʦʮʠʦʥʘʣʴʥʘʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʩʪʴ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ 

ʥʝ ʪʦʣʴʢʦ ʚ ʧʨʦʮʝʩʩʝ ʚʦʩʧʨʠʷʪʠʷ, ʥʦ ʠ ʚ ʩʦʟʜʘʥʠʠ ʠʩʢʫʩʩʪʚʘ. ʄʥʦʛʠʝ ʭʫʜʦʞʥʠʢʠ 

ʠʩʧʦʣʴʟʫʶʪ ʩʚʦʶ ʵʤʦʮʠʦʥʘʣʴʥʫʶ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʩʪʴ, ʯʪʦʙʳ ʧʝʨʝʜʘʪʴ ʩʚʦʠ ʤʳʩʣʠ ʠ 

ʯʫʚʩʪʚʘ ʯʝʨʝʟ ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ ʧʨʦʠʟʚʝʜʝʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʢʦʥʪʝʢʩʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʩʧʨʠʷʪʠʷ ʠ ʩʦʟʜʘʥʠʷ ʠʩʢʫʩʩʪʚʘ, 

ʦʩʥʦʚʥʦʡ ʘʢʮʝʥʪ ʩʣʝʜʫʝʪ ʜʝʣʘʪʴ ʥʘ ʚʢʣʶʯʝʥʠʝ ʚʩʝʭ ʯʫʚʩʪʚʝʥʥʳʭ ʦʱʫʱʝʥʠʡ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʩʪʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʙʦʣʝʝ ʧʦʣʥʦʛʦ 

ʧʦʥʠʤʘʥʠʷ ʤʠʨʘ ʠʩʢʫʩʩʪʚʘ [6]. 

ʉʫʱʝʩʪʚʫʶʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦ ʪʦʤ, ʯʪʦ 

ʧʨʦʠʟʚʝʜʝʥʠʷ ʠʩʢʫʩʩʪʚʘ ʩʧʦʩʦʙʥʳ ʚʳʟʚʘʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʵʤʦʮʠʠ ʫ ʣʶʜʝʡ. ʉʨʝʜʠ ʥʠʭ 

ʤʦʛʫʪ ʙʳʪʴ ʫʜʠʚʣʝʥʠʝ, ʨʘʜʦʩʪʴ, ʛʨʫʩʪʴ, ʩʪʨʘʭ ʠ ʪ.ʜ. ʊʘʢ, ʦʙʲʝʢʪʳ ʪʘʢʦʛʦ ʨʦʜʘ, ʢʘʢ 

ʢʘʨʪʠʥʳ, ʤʫʟʳʢʘʣʴʥʳʝ ʧʨʦʠʟʚʝʜʝʥʠʷ, ʩʢʫʣʴʧʪʫʨʳ ʠʣʠ ʪʝʘʪʨʘʣʴʥʳʝ ʧʦʩʪʘʥʦʚʢʠ, ʩʧʦʩʦʙʥʳ 

ʦʢʘʟʳʚʘʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʯʫʚʩʪʚʘ ʠ ʚʳʟʳʚʘʪʴ ʚʘʨʠʘʪʠʚʥʳʝ ʨʝʘʢʮʠʠ ʫ 

ʧʝʨʩʦʥ ʩ ʨʘʟʣʠʯʥʦʡ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴʶ [6]. 

ʄʥʦʛʠʝ ʠʟʚʝʩʪʥʳʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʠʩʢʫʩʩʪʚʘ ʙʳʣʠ ʩʦʟʜʘʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʵʤʦʮʠʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʛʨʦʤʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʟʨʠʪʝʣʷ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʧʨʦʠʟʚʝʜʝʥʠʡ 

ʷʚʣʷʝʪʩʷ "ʊʘʡʥʘ ʚʝʯʝʨʷ" ʃʝʦʥʘʨʜʦ ʜʘ ɺʠʥʯʠ. ʆʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʜʘ ɺʠʥʯʠ ʠʩʧʦʣʴʟʦʚʘʣ 

ʩʧʝʮʠʘʣʴʥʳʝ ʵʤʦʮʠʦʥʘʣʴʥʳʝ ʪʨʠʘʜʳ ʚ ʢʦʤʧʦʟʠʮʠʠ ʧʨʦʠʟʚʝʜʝʥʠʷ, ʯʪʦʙʳ ʘʢʮʝʥʪʠʨʦʚʘʪʴ 

ʚʥʠʤʘʥʠʝ ʟʨʠʪʝʣʝʡ ʥʘ ʚʳʨʘʞʝʥʠʠ ʣʠʮ ʧʝʨʩʦʥʘʞʝʡ. 

ʅʘʧʨʠʤʝʨ, ʢʘʨʪʠʥʳ ʕʜʚʘʨʜʘ ʄʫʥʢʘ, ʠʟʚʝʩʪʥʦʛʦ ʥʦʨʚʝʞʩʢʦʛʦ ʭʫʜʦʞʥʠʢʘ, ʤʦʛʫʪ 

ʦʧʠʩʳʚʘʪʴʩʷ ʢʘʢ çʵʤʦʮʠʦʥʘʣʴʥʦ ʟʘʨʷʞʝʥʥʳʝè. ɿʨʠʪʝʣʠ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʯʫʚʩʪʚʫʶʪ, ʯʪʦ 

ʢʘʨʪʠʥʳ ʩʦʟʜʘʥʳ ʚ ʩʦʩʪʦʷʥʠʠ ʛʣʫʙʦʢʦʡ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʦʙʨʘʱʝʥʥʦʩʪʠ. ʄʫʥʢ, ʚʠʜʠʤʦ, 

ʠʩʧʦʣʴʟʦʚʘʣ ʩʚʦʠ ʩʠʣʴʥʳʝ ʵʤʦʮʠʠ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʩʚʦʠ ʰʝʜʝʚʨʳ, ʠ ʵʪʠ ʵʤʦʮʠʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜʘʶʪʩʷ ʥʘ ʟʨʠʪʝʣʷ [3], [5]. 

ʄʫʟʳʢʘ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʨʦʤ ʠʩʢʫʩʩʪʚʘ, ʢʦʪʦʨʦʝ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʵʤʦʮʠʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʤʫʟʳʢʘ ʩʧʦʩʦʙʥʘ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʧʩʠʭʠʢʫ ʠ ʚʳʟʳʚʘʪʴ 

ʵʤʦʮʠʦʥʘʣʴʥʳʝ ʨʝʘʢʮʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʪʝʤʧʝʨʘʤʝʥʪʦʚ ʠ ʣʠʯʥʦʩʪʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ. ɹʦʣʝʝ ʪʦʛʦ, ʤʫʟʳʢʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʣʝʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʠ ʧʩʠʭʠʘʪʨʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ, ʚʢʣʶʯʘʷ ʜʝʧʨʝʩʩʠʶ, ʪʨʝʚʦʞʥʦʩʪʴ ʠ 

ʙʦʣʝʟʥʴ ɸʣʴʮʛʝʡʤʝʨʘ [4]. 

ʄʝʣʦʜʠʷ ï ʵʪʦ ʦʩʥʦʚʥʘʷ ʪʝʤʘ ʤʫʟʳʢʘʣʴʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʥʘʩʪʨʦʝʥʠʶ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦʤʫ ʩʦʩʪʦʷʥʠʶ ʢʦʤʧʦʟʠʪʦʨʘ ʚ ʤʦʤʝʥʪ 

ʩʦʟʜʘʥʠʷ ʤʫʟʳʢʠ. ʅʘʧʨʠʤʝʨ, ʩʚʝʪʣʘʷ ʠ ʟʘʜʫʰʝʚʥʘʷ ʤʝʣʦʜʠʷ ʚ ʢʣʘʩʩʠʯʝʩʢʦʤ ʧʦʧʫʣʷʨʥʦʤ 
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ʧʨʦʠʟʚʝʜʝʥʠʠ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʯʫʚʩʪʚʦ ʫʤʠʨʦʪʚʦʨʝʥʠʷ ʠ ʨʦʤʘʥʪʠʢʠ. 

ʈʠʪʤ ʠ ʪʝʤʧ ʪʘʢʞʝ ʠʛʨʘʶʪ ʨʦʣʴ ʚ ʚʳʟʦʚʝ ʵʤʦʮʠʡ ʚ ʤʫʟʳʢʝ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ 

ʙʳʩʪʨʳʡ ʪʝʤʧ ʚ ʪʘʥʮʝʚʘʣʴʥʳʭ ʢʦʤʧʦʟʠʮʠʷʭ, ʠʣʠ ʤʝʜʣʝʥʥʳʡ ʪʝʤʧ ʚ ʤʫʟʳʢʝ ʜʣʷ 

ʨʘʩʩʣʘʙʣʝʥʠʷ. 

ʅʝʢʦʪʦʨʳʝ ʦʙʱʠʝ ʵʤʦʮʠʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʧʨʠ ʧʨʦʩʣʫʰʠʚʘʥʠʠ ʤʫʟʳʢʠ: 

1. ʈʘʜʦʩʪʴ ʠ ʚʦʩʪʦʨʛ - ʦʙʳʯʥʦ ʚʳʟʳʚʘʶʪʩʷ ʙʳʩʪʨʳʤʠ ʨʠʪʤʘʤʠ ʠ ʷʨʢʠʤʠ ʟʚʫʢʘʤʠ, 

ʥʘʧʨʠʤʝʨ, ʧʨʘʟʜʥʠʯʥʳʤʠ ʤʝʣʦʜʠʷʤʠ. 

2. ɻʨʫʩʪʴ ʠ ʤʝʣʘʥʭʦʣʠʷ - ʤʝʜʣʝʥʥʳʝ ʤʫʟʳʢʘʣʴʥʳʝ ʢʦʤʧʦʟʠʮʠʠ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʚʳʟʳʚʘʶʪ ʛʨʫʩʪʴ ʠ ʜʝʧʨʝʩʩʠʶ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʪʝʢʩʪ ʧʝʩʥʠ ʪʘʢʞʝ ʧʦʜʜʝʨʞʠʚʘʝʪ ʵʪʠ 

ʵʤʦʮʠʠ. 

3. ʉʪʨʘʭ ʠ ʪʨʝʚʦʛʘ - ʪʝʤʥʳʝ, ʤʨʘʯʥʳʝ ʟʚʫʢʠ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʯʫʚʩʪʚʦ ʪʨʝʚʦʛʠ ʠ ʜʘʞʝ 

ʩʪʨʘʭʘ. ʄʫʟʳʢʘʣʴʥʳʝ ʢʦʤʧʦʟʠʮʠʠ, ʥʘʧʨʠʤʝʨ, ʚ ʞʘʥʨʝ ʭʦʨʨʦʨʘ ʠʣʠ ʪʨʠʣʣʝʨʘ, ʤʦʛʫʪ ʙʳʪʴ 

ʥʘʧʦʣʥʝʥʳ ʪʘʢʠʤʠ ʟʚʫʢʘʤʠ. 

4. ʈʦʤʘʥʪʠʢʘ ʠ ʣʶʙʦʚʴ - ʤʷʛʢʠʝ, ʨʦʤʘʥʪʠʯʝʩʢʠʝ ʟʚʫʢʠ ʠ ʤʝʣʦʜʠʠ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ 

ʯʫʚʩʪʚʦ ʣʶʙʚʠ ʠʣʠ ʚʣʶʙʣʝʥʥʦʩʪʠ. 

5. ʕʥʝʨʛʠʷ ʠ ʜʨʘʡʚ - ʙʳʩʪʨʳʝ ʨʠʪʤʳ ʠ ʟʚʫʢʠ ʤʦʛʫʪ ʚʜʦʭʥʦʚʠʪʴ ʥʘ ʜʝʡʩʪʚʠʷ ʠ 

ʚʳʟʚʘʪʴ ʯʫʚʩʪʚʦ ʵʥʝʨʛʠʠ ʠ ʜʨʘʡʚʘ [4]. 

ʂʦʥʝʯʥʦ, ʢʘʞʜʳʡ ʩʣʫʰʘʪʝʣʴ ʤʦʞʝʪ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʤʫʟʳʢʫ ʧʦ-ʩʚʦʝʤʫ, ʧʦʵʪʦʤʫ 

ʵʤʦʮʠʠ, ʚʳʟʳʚʘʝʤʳʝ ʤʫʟʳʢʦʡ, ʤʦʛʫʪ ʙʳʪʴ ʦʯʝʥʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ. 

ɻʘʨʤʦʥʠʷ ʚ ʤʫʟʳʢʝ ʤʦʞʝʪ ʧʦʤʦʯʴ ʩʦʟʜʘʪʴ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʠʣʠ ʫʤʠʨʦʪʚʦʨʝʥʠʝ, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʢʘʢ ʦʥʘ ʠʩʧʦʣʴʟʫʝʪʩʷ. ʅʝʢʦʪʦʨʳʝ ʛʘʨʤʦʥʠʯʝʩʢʠʝ ʟʚʫʢʠ ʤʦʛʫʪ 

ʚʳʟʳʚʘʪʴ ʨʘʟʥʳʝ ʵʤʦʮʠʠ, ʥʘʧʨʠʤʝʨ, ʤʘʞʦʨʥʳʝ ʘʢʢʦʨʜʳ ʦʙʳʯʥʦ ʘʩʩʦʮʠʠʨʫʶʪʩʷ ʩ 

ʨʘʜʦʩʪʴʶ ʠ ʩʚʝʪʣʦʡ ʥʦʪʦʡ, ʪʦʛʜʘ ʢʘʢ ʤʠʥʦʨʥʳʝ ʘʢʢʦʨʜʳ ï ʩ ʛʨʫʩʪʴʶ ʠ ʤʝʣʘʥʭʦʣʠʝʡ. 

ɺ ʮʝʣʦʤ, ʤʫʟʳʢʘ ʤʦʞʝʪ ʙʳʪʴ ʩʠʣʴʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʝʨʝʜʘʯʠ ʠ ʚʳʟʦʚʘ 

ʵʤʦʮʠʡ, ʠ ʤʥʦʛʠʝ ʢʦʤʧʦʟʠʪʦʨʳ ʠ ʤʫʟʳʢʘʥʪʳ ʠʩʧʦʣʴʟʫʶʪ ʵʪʫ ʩʠʣʫ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ 

ʧʨʦʠʟʚʝʜʝʥʠʝ, ʢʦʪʦʨʦʝ ʦʩʪʘʥʝʪʩʷ ʚ ʩʝʨʜʮʝ ʩʣʫʰʘʪʝʣʝʡ ʥʘ ʜʦʣʛʠʝ ʛʦʜʳ. 

ɻʦʚʦʨʷ ʦʙ ʵʤʦʮʠʷʭ ʠ ʠʩʢʫʩʩʪʚʝ, ʥʝʣʴʟʷ ʟʘʙʳʚʘʪʴ ʠ ʦ ʪʘʢʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠʩʢʫʩʩʪʚʘ 

ʢʘʢ ʢʠʥʦ. 

ʂʠʥʦ - ʵʪʦ ʩʨʝʜʩʪʚʦ ʧʝʨʝʜʘʯʠ ʵʤʦʮʠʡ ʠ ʯʫʚʩʪʚ ʟʨʠʪʝʣʷʤ. ʂʘʢ ʧʨʘʚʠʣʦ, ʵʪʦ ʟʘʚʠʩʠʪ 

ʦʪ ʞʘʥʨʘ ʬʠʣʴʤʘ ʠ ʝʛʦ ʩʶʞʝʪʘ. 

ʅʘʧʨʠʤʝʨ, ʢʦʤʝʜʠʠ ʚʳʟʳʚʘʶʪ ʫ ʟʨʠʪʝʣʝʡ ʩʤʝʭ ʠ ʨʘʜʦʩʪʴ. ɼʨʘʤʳ ʤʦʛʫʪ ʚʳʟʚʘʪʴ 

ʛʨʫʩʪʴ, ʩʦʯʫʚʩʪʚʠʝ ʠ ʪʨʝʚʦʛʫ. ʋʞʘʩʳ ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʩʪʨʘʭ ʠ ʪʨʝʧʝʪ, ʘ ʬʘʥʪʘʩʪʠʯʝʩʢʠʝ 

ʬʠʣʴʤʳ ʩʠʣʴʥʳʝ ʯʫʚʩʪʚʘ ʫʜʠʚʣʝʥʠʷ ʠ ʠʟʫʤʣʝʥʠʷ. 

ʇʦ ʩʫʪʠ, ʢʠʥʦ ʥʝ ʪʦʣʴʢʦ ʯʝʨʝʟ ʧʣʦʪʥʦ ʦʙʜʫʤʘʥʥʫʶ ʩʶʞʝʪʥʫʶ ʣʠʥʠʶ, ʥʦ ʠ 

ʧʦʩʨʝʜʩʪʚʦʤ ʩʪʠʣʠʩʪʠʢʠ, ʤʫʟʳʢʠ, ʢʘʜʨʦʚ ʠ ʤʦʥʪʘʞʘ ʦʪʢʨʳʚʘʝʪ ʟʨʠʪʝʣʴʩʢʫʶ ʜʫʰʫ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʯʪʦ ʤʳ ʤʦʞʝʤ ʧʦ-ʥʘʩʪʦʷʱʝʤʫ ʧʦʛʨʫʟʠʪʴʩʷ ʚ ʬʠʣʴʤ ʠ ʞʠʪʴ ʠʤ ʚʤʝʩʪʝ ʩʦ ʚʩʝʤʠ 

ʛʝʨʦʷʤʠ. 

ʂʠʥʦ ʤʦʞʝʪ ʩʪʘʪʴ ʠʩʪʦʯʥʠʢʦʤ ʚʜʦʭʥʦʚʝʥʠʷ, ʧʦʤʦʯʴ ʥʘʡʪʠ ʚʳʭʦʜ ʠʟ ʞʠʟʥʝʥʥʳʭ 

ʪʨʫʜʥʦʩʪʝʡ ʠʣʠ ʥʘʦʙʦʨʦʪ, ʧʦʜʪʦʣʢʥʫʪʴ ʢ ʨʘʟʤʳʰʣʝʥʠʷʤ ʠ ʚʳʟʚʘʪʴ ʜʠʩʢʫʩʩʠʠ ʦ ʚʘʞʥʳʭ 

ʧʨʦʙʣʝʤʘʭ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ [3]. 

ʂʥʠʛʠ ʠ ʣʠʪʝʨʘʪʫʨʘ ʚ ʮʝʣʦʤ - ʵʪʦ ʥʝʦʧʠʩʫʝʤʦ ʙʦʣʴʰʦʡ ʧʣʘʩʪ ʯʝʣʦʚʝʯʝʩʢʠʭ ʟʥʘʥʠʡ, 

ʘ ʭʫʜʦʞʝʩʪʚʝʥʥʘʷ ʣʠʪʝʨʘʪʫʨʘ ʤʦʞʝʪ ʚʟrʚʘʪʴ ʥʝ ʤʝʥʴʰʠʡ ʚʩʧʣʝʩʢ ʵʤʦʮʠʡ, ʯʝʤ ʧʨʦʩʤʦʪʨ 

ʢʠʥʦ. 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʢʥʠʛ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʩʠʣʴʥʳʝ ʵʤʦʮʠʠ ʫ 

ʯʠʪʘʪʝʣʝʡ. ʅʘʧʨʠʤʝʨ, ʨʦʤʘʥ ç1984è ɼʞʦʨʜʞʘ ʆʨʫʵʣʣʘ ʚʳʟʳʚʘʝʪ ʩʪʨʘʭ ʧʝʨʝʜ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʞʠʟʥʠ ʚ ʪʦʪʘʣʠʪʘʨʥʦʤ ʦʙʱʝʩʪʚʝ. 

ʕʤʦʮʠʦʥʘʣʴʥʳʡ ʦʪʢʣʠʢ ʥʘ ʢʥʠʛʫ ʟʘʚʠʩʠʪ ʦʪ ʝʝ ʞʘʥʨʘ, ʩʶʞʝʪʘ ʠ ʩʪʠʣʷ. ʅʝʢʦʪʦʨʳʝ 

ʣʶʜʠ ʣʶʙʷʪ ʯʠʪʘʪʴ ʨʦʤʘʥʳ, ʢʦʪʦʨʳʝ ʟʘʩʪʘʚʣʷʶʪ ʠʭ ʧʨʦʥʠʢʥʫʪʴʩʷ ʯʫʚʩʪʚʘʤʠ ʛʝʨʦʝʚ, 

ʧʝʨʝʞʠʚʘʪʴ ʠʭ ʠʩʧʳʪʘʥʠʷ ʠ ʧʨʦʙʣʝʤʳ, ʘ ʜʨʫʛʠʝ ʧʨʝʜʧʦʯʠʪʘʶʪ ʬʘʥʪʘʩʪʠʯʝʩʢʠʝ ʠ ʥʘʫʯʥʦ-

ʬʘʥʪʘʩʪʠʯʝʩʢʠʝ ʨʦʤʘʥʳ, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʫ ʥʠʭ ʦʱʫʱʝʥʠʝ ʫʜʠʚʣʝʥʠʷ ʠ ʠʟʫʤʣʝʥʠʷ. 

ʃʠʪʝʨʘʪʫʨʘ ʪʘʢʞʝ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʦʪʢʣʠʢ ʫ ʯʠʪʘʪʝʣʷ, ʜʘʞʝ ʝʩʣʠ 



47 

 

ʦʥʘ ʥʝ ʥʘʧʠʩʘʥʘ ʜʣʷ ʨʘʟʚʣʝʯʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʤʝʤʫʘʨʳ ʠʣʠ ʘʚʪʦʙʠʦʛʨʘʬʠʠ, ʢʦʪʦʨʳʝ 

ʦʧʠʩʳʚʘʶʪ ʪʷʞʝʣʳʝ ʠʩʧʳʪʘʥʠʷ, ʤʦʛʫʪ ʟʘʩʪʘʚʠʪʴ ʯʠʪʘʪʝʣʷ ʩʦʧʝʨʝʞʠʚʘʪʴ ʠ ʧʝʨʝʞʠʚʘʪʴ 

ʵʤʦʮʠʠ ʘʚʪʦʨʘ. ʕʪʠ ʢʥʠʛʠ ʤʦʛʫʪ ʪʘʢʞʝ ʧʦʤʦʯʴ ʯʠʪʘʪʝʣʷʤ ʧʦʯʫʚʩʪʚʦʚʘʪʴ ʩʚʷʟʴ ʩ ʜʨʫʛʠʤʠ 

ʣʶʜʴʤʠ ʠ ʧʦʥʷʪʴ, ʯʪʦ ʦʥʠ ʥʝ ʦʜʥʠ ʚ ʩʚʦʠʭ ʠʩʧʳʪʘʥʠʷʭ. 

ʏʪʝʥʠʝ ʢʥʠʛ ʤʦʞʝʪ ʧʦʤʦʯʴ ʣʶʜʷʤ ʫʧʨʘʚʣʷʪʴ ʩʚʦʠʤʠ ʵʤʦʮʠʷʤʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʯʪʝʥʠʝ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʤʦʞʝʪ ʫʣʫʯʰʠʪʴ ʵʤʧʘʪʠʶ ʠ 

ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʧʦʥʠʤʘʥʠʶ ʯʫʚʩʪʚ ʜʨʫʛʠʭ ʣʶʜʝʡ. ʂʨʦʤʝ ʪʦʛʦ, ʯʪʝʥʠʝ ʤʦʞʝʪ ʧʦʤʦʯʴ ʣʶʜʷʤ 

ʚʳʨʘʞʘʪʴ ʩʚʦʠ ʵʤʦʮʠʠ ʠ ʯʫʚʩʪʚʘ ʚ ʙʦʣʝʝ ʪʦʯʥʦʡ ʠ ʪʦʯʥʦʡ ʬʦʨʤʝ. 

ʊʘʢʞʝ ʵʤʦʮʠʠ ʤʦʛʫʪ ʩʚʷʟʳʚʘʪʴ ʥʘʩ ʩ ʠʩʢʫʩʩʪʚʦʤ, ʢʦʪʦʨʦʝ ʤʳ ʥʝ ʧʦʥʠʤʘʝʤ 

ʧʦʣʥʦʩʪʴʶ. ʅʝʧʨʠʚʳʯʥʦʩʪʴ ʢ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʩʪʠʣʶ ʠʣʠ ʬʦʨʤʝ ʠʩʢʫʩʩʪʚʘ ʥʝ ʷʚʣʷʝʪʩʷ 

ʧʨʝʧʷʪʩʪʚʠʝʤ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʝʛʦ ʮʝʣʦʩʪʥʦʩʪʠ ʧʨʠ ʥʘʣʠʯʠʠ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʨʝʘʢʮʠʠ. ʂ 

ʩʦʞʘʣʝʥʠʶ, ʥʘʰʝ ʩʦʚʨʝʤʝʥʥʦʝ ʦʙʱʝʩʪʚʦ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʧʨʦʙʣʝʤʘʤʠ ʥʘʩʠʣʠʷ, 

ʜʠʩʢʨʠʤʠʥʘʮʠʠ ʠ ʥʝʜʦʩʪʘʪʢʘ ʚʟʘʠʤʦʫʚʘʞʝʥʠʷ, ʩʦʟʜʘʶʱʠʤʠ ʧʨʝʧʷʪʩʪʚʠʷ ʚ 

ʵʤʦʮʠʦʥʘʣʴʥʦʤ ʜʠʘʣʦʛʝ. ʆʜʥʘʢʦ, ʠʩʢʫʩʩʪʚʦ ʤʦʞʝʪ ʟʘʧʝʯʘʪʣʝʪʴ ʵʪʠ ʧʨʦʙʣʝʤʳ ʠ ʧʦʣʦʞʠʪʴ 

ʥʘʯʘʣʦ ʵʤʦʮʠʦʥʘʣʴʥʦ-ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʝʡ ʙʝʩʝʜʝ ʦ ʧʝʨʩʧʝʢʪʠʚʘʭ ʠ ʢʦʥʢʨʝʪʥʳʭ ʜʝʡʩʪʚʠʷʭ 

ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʦʙʱʝʩʪʚʘ [2]. 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʵʤʦʮʠʡ ʠ ʠʩʢʫʩʩʪʚʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʥʠʢʘʣʴʥʦʝ ʷʚʣʝʥʠʝ. 

ʊʝʩʥʦ ʧʝʨʝʧʣʝʪʘʷʩʴ, ʦʥʠ ʚʦʟʜʝʡʩʪʚʫʶʪ ʜʨʫʛ ʥʘ ʜʨʫʛʘ ʠ ʷʚʣʷʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʳʤʠ 

ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʯʝʣʦʚʝʯʝʩʢʦʡ ʞʠʟʥʠ. ʀʩʢʫʩʩʪʚʦ, ʙʫʜʴ ʪʦ ʞʠʚʦʧʠʩʴ, ʤʫʟʳʢʘ ʠʣʠ 

ʣʠʪʝʨʘʪʫʨʘ, ʩʧʦʩʦʙʥʦ ʚʳʟʚʘʪʴ ʚ ʥʘʰʝʡ ʜʫʰʝ ʨʘʟʣʠʯʥʳʝ ʯʫʚʩʪʚʘ ʠ ʵʤʦʮʠʠ. ʕʪʦ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʚʣʠʷʝʪ ʥʘ ʥʘʰʝ ʚʦʩʧʨʠʷʪʠʝ ʠ ʦʮʝʥʢʫ ʧʨʦʠʟʚʝʜʝʥʠʡ ʠʩʢʫʩʩʪʚʘ [7]. 

ʆʜʥʘʢʦ, ʠʩʢʫʩʩʪʚʦ ʥʝ ʪʦʣʴʢʦ ʩʪʠʤʫʣʠʨʫʝʪ ʥʘʰʠ ʵʤʦʮʠʠ, ʥʦ ʠ ʤʦʞʝʪ ʩʣʫʞʠʪʴ 

ʩʨʝʜʩʪʚʦʤ ʨʘʟʚʠʪʠʷ ʥʘʰʝʡ ʧʩʠʭʠʢʠ ʠ ʣʠʯʥʦʩʪʠ. ɺʝʣʠʢʠʝ ʭʫʜʦʞʥʠʢʠ, ʤʫʟʳʢʘʥʪʳ ʠ 

ʧʠʩʘʪʝʣʠ ʤʦʛʫʪ ʩʪʘʪʴ ʠʩʪʦʯʥʠʢʦʤ ʚʝʨʳ ʠ ʥʘʜʝʞʜʳ, ʧʦʤʦʛʘʷ ʥʘʤ ʥʘʭʦʜʠʪʴ ʛʘʨʤʦʥʠʶ ʠ 

ʩʦʛʣʘʩʠʝ ʚ ʤʠʨʝ. ɺ ʟʘʥʷʪʠʠ ʠʩʢʫʩʩʪʚʦʤ ʤʦʞʥʦ ʥʘʡʪʠ ʧʦʣʝʟʥʳʡ ʩʧʦʩʦʙ ʩʘʤʦʨʘʟʚʠʪʠʷ, 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʠ ʣʫʯʰʝʛʦ ʧʦʥʠʤʘʥʠʷ ʤʠʨʘ ʚʦʢʨʫʛ ʩʝʙʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʢʫʩʩʪʚʦ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʯʝʣʦʚʝʯʝʩʢʦʡ ʞʠʟʥʠ ʠ 

ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʥʝ ʪʦʣʴʢʦ ʠʩʪʦʯʥʠʢʦʤ ʚʜʦʭʥʦʚʝʥʠʷ, ʥʦ ʠ ʩʨʝʜʩʪʚʦʤ ʨʘʟʚʠʪʠʷ ʥʘʰʝʡ 

ʧʩʠʭʠʢʠ. ɺʘʞʥʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʵʤʦʮʠʠ ʠ ʠʩʢʫʩʩʪʚʦ ʪʝʩʥʦ ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʠ ʦʢʘʟʳʚʘʶʪ 

ʚʣʠʷʥʠʝ ʜʨʫʛ ʥʘ ʜʨʫʛʘ. ɺ ʟʘʥʷʪʠʠ ʠʩʢʫʩʩʪʚʦʤ ʤʳ ʤʦʞʝʤ ʥʘʡʪʠ ʤʥʦʛʦ ʧʦʣʝʟʥʦʛʦ ʜʣʷ 

ʥʘʰʝʛʦ ʨʘʟʚʠʪʠʷ ʠ ʣʫʯʰʝʛʦ ʧʦʥʠʤʘʥʠʷ ʤʠʨʘ ʚʦʢʨʫʛ ʥʘʩ. 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

1) ɹʘʩʠʥ ɽ.ɸ. ʉʝʤʘʥʪʠʯʝʩʢʘʷ ʬʠʣʦʩʦʬʠʷ ʠʩʢʫʩʩʪʚʘ. / ɽ. ʗ. ɹʘʩʠʥ; ʈʦʩʩʠʡʩʢʘʷ ʘʢʘʜ. 

ʥʘʫʢ, ʀʥ-ʪ ʬʠʣʦʩʦʬʠʠ, ɸʢʘʜ. ʛʫʤʘʥʠʪʘʨ. ʠʩʩʣʝʜ. ï 4-ʝ ʠʟʜ., ʜʦʧ. ï ʄ. : ɻʫʤʘʥʠʪʘʨʠʡ, 2012. 

ï 348 ʩ 

2) ɹʘʩʠʥ, ɽ. ʗ., ʂʨʫʪʦʫʩ, ɺ. ʇ.. ʌʠʣʦʩʦʬʩʢʘʷ ʵʩʪʝʪʠʢʘ ʠ ʧʩʠʭʦʣʦʛʠʷ ʠʩʢʫʩʩʪʚʘ: 

ʫʯʝʙ. ʧʦʩʦʙʠʝ / ɽ. ʗ. ɹʘʩʠʥ, ɺ. ʇ. ʂʨʫʪʦʫʩ. ð ʄ.: ɻʘʨʜʘʨʠʢʠ, 2007. ð 287 ʩ. 

3) ɺʳʛʦʪʩʢʠʡ ʃ.ɺ. ʇʩʠʭʦʣʦʛʠʷ ʠʩʢʫʩʩʪʚʘ ï ʄ.: ʀʟʜʘʪʝʣʴʩʪʚʦ ñ ɸʟʙʫʢʘò,2016 ʛ.- 

448ʩ. 

4) ʊʝʨʘʧʠʷ ʪʚʦʨʯʝʩʢʠʤ ʩʘʤʦʚʳʨʘʞʝʥʠʝʤ ɹʫʨʥʦ / ʇʩʠʭʦʪʝʨʘʧʝʚʪʠʯʝʩʢʘʷ 

ʵʥʮʠʢʣʦʧʝʜʠʷ / ʇʦʜ ʨʝʜ. ɹ. ɼ. ʂʘʨʚʘʩʘʨʩʢʦʛʦ. ð 3-ʝ ʠʟʜ. ð ʉʇʙ.: ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 2006. 

ð 944 ʩ. 

5) ɼʦʨʬʤʘʥ ʃ. ʗ. ʕʤʦʮʠʠ ʚ ʠʩʢʫʩʩʪʚʝ: ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʠ ʵʤʧʠʨʠʯʝʩʢʠʝ 
ʠʩʩʣʝʜʦʚʘʥʠʷ. ð ʄ.: ʉʤʳʩʣ, 1997. ð 424 ʩ. 

6) ʂʨʘʚʮʦʚ ʆ.ɺ., ʂʫʙʘʥʦʚʘ ɸ. ʂ.. ʇʩʠʭʦʣʦʛʠʷ ʵʤʦʮʠʡ ʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ 

ʯʝʣʦʚʝʯʝʩʢʫʶ ʞʠʟʥʴ.  

7) ʐʘʜʨʠʢʦʚ ɺ.ɼ. ʄʠʨ ʚʥʫʪʨʝʥʥʝʡ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ/ɺ.ɼ. ʐʘʜʨʠʢʦʚ. -2 ʠʟʜ. ï ʄ.: 

ʃʦʛʦʩ, 2010. ï 392 ʩ. 

 

ʂʫʙʘʥʦʚʘ ɸ. ʂ. ï ʢ.ʧʩ.ʥ., ʜʦʮʝʥʪ, albina-kub@mail.ru, (ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʘʷ 

mailto:albina-kub@mail.ru


48 

 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ). 
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ʌʈɸɿɽʆʃʆɻʀɿʄʓ ɺ ʈɽʏʀ ʉʊʋɼɽʅʊʆɺ 

ʍʘʨʘʪʦʢʦʚʘ ʄ.ɻ., ɹʘʡʨʘʤʫʢʦʚʘ ɸ.ʈ.  

(ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ, ʛ. ʏʝʨʢʝʩʩʢ) 

ɸʥʥʦʪʘʮʠʷ: ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʬʨʘʟʝʦʣʦʛʠʟʤʘʤ, ʚʦʰʝʜʰʠʤ ʚ ʨʫʩʩʢʠʡ ʷʟʳʢ ʚ 

ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ ʚʨʝʤʝʥʠ ʠ ʠʩʧʦʣʴʟʫʝʤʳʝ ʩʪʫʜʝʥʪʘʤʠ ʠʥʩʪʠʪʫʪʘ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʘʢʘʜʝʤʠʠ. ɾʘʨʛʦʥʳ ʪʘʢʞʝ ʚʩʝ ʘʢʪʠʚʥʝʝ ʧʦʧʦʣʥʷʶʪ 

ʩʦʚʨʝʤʝʥʥʳʡ ʨʫʩʩʢʠʡ ʷʟʳʢ, ʧʦʩʪʝʧʝʥʥʦ ʚʭʦʜʷ ʠ ʚ ʥʘʮʠʦʥʘʣʴʥʳʝ ʷʟʳʢʠ ʉʝʚʝʨʦ-

ʂʘʚʢʘʟʩʢʦʛʦ ʘʨʝʘʣʘ. ʌʨʘʟʝʦʣʦʛʠʟʤʳ ʠ ʩʦʚʨʝʤʝʥʥʳʝ ʞʘʨʛʦʥʳ ʷʚʣʷʶʪʩʷ 

ʦʙʱʝʫʧʦʪʨʝʙʠʪʝʣʴʥʦʡ ʣʝʢʩʠʢʦʡ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʦʙʠʭʦʜʥʦʡ ʨʝʯʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʞʘʨʛʦʥʳ, ʦʙʱʝʫʧʦʪʨʝʙʠʪʝʣʴʥʘʷ ʣʝʢʩʠʢʘ, ʧʨʦʩʪʦʨʝʯʥʳʝ 

ʬʨʘʟʝʦʣʦʛʠʟʤʳ, ʠʩʪʦʨʠʟʤʳ, ʘʨʭʘʠʟʤʳ.  

 

ʈʝʯʴ ʥʝʦʙʳʢʥʦʚʝʥʥʦ ʷʨʢʘ, ʘ ʣʝʢʩʠʢʦʥ ʙʦʛʘʪ, ʝʩʣʠ ʦʥ ʠʟʦʙʠʣʫʝʪ ʬʨʘʟʝʦʣʦʛʠʟʤʘʤʠ. 

ʉʝʡʯʘʩ ʵʪʦʪ ʪʝʨʤʠʥ ʠʟʚʝʩʪʝʥ ʢʘʞʜʦʤʫ ʰʢʦʣʴʥʠʢʫ ʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʨʝʯʠ. ʆʜʥʘʢʦ, 

ʟʘʜʫʤʳʚʘʣʠʩʴ ʣʠ ʚʳ, ʢʘʢʠʝ ʬʨʘʟʝʦʣʦʛʠʟʤʳ ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʶʪ ʩʪʫʜʝʥʪʳ?  

ɺ ʢʘʞʜʦʤ ʷʟʳʢʝ ʠʤʝʶʪʩʷ ʩʚʦʠ ʬʨʘʟʝʦʣʦʛʠʟʤʳ, ʠ ʚʩʝ ʦʥʠ, ʢʘʢ ʠ ʦʪʜʝʣʴʥʳʡ ʷʟʳʢ, ʧʦ-

ʩʚʦʝʤʫ ʫʥʠʢʘʣʴʥʳ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʝʯʴ ʧʦʡʜʸʪ ʦ ʬʨʘʟʝʦʣʦʛʠʟʤʘʭ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ. ʅʦ 

ʩʥʘʯʘʣʘ ʭʦʪʝʣʦʩʴ ʙʳ ʫʪʦʯʥʠʪʴ, ʯʝʤ ʦʪʣʠʯʘʶʪʩʷ ʧʦʩʣʦʚʠʮʳ ʠ ʧʦʛʦʚʦʨʢʠ, ʘ ʜʣʷ ʵʪʦʛʦ 

ʦʙʨʘʪʠʤʩʷ ʢ ʪʦʣʢʦʚʳʤ ʩʣʦʚʘʨʷʤ. 

çʇʦʩʣʦʚʠʮʳ (ʦʪ ʣʘʪʠʥʩʢʦʛʦ proverbium) ï ʵʪʦ ʧʨʦʩʪʦʝ ʠ ʧʨʦʥʠʮʘʪʝʣʴʥʦʝ 

ʪʨʘʜʠʮʠʦʥʥʦʝ ʚʳʩʢʘʟʳʚʘʥʠʝ, ʚʳʨʘʞʘʶʱʝʝ ʚʦʩʧʨʠʥʠʤʘʝʤʫʶ ʠʩʪʠʥʫ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ 

ʟʜʨʘʚʦʤ ʩʤʳʩʣʝ ʠʣʠ ʦʧʳʪʝè [3].  

çʇʦʩʣʦʚʠʮʘ ï ʠʟʨʝʯʝʥʠʝ ʚ ʚʠʜʝ ʛʨʘʤʤʘʪʠʯʝʩʢʠ ʟʘʢʦʥʯʝʥʥʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ, ʚ 

ʢʦʪʦʨʦʤ ʚʳʨʘʞʝʥʘ ʥʘʨʦʜʥʘʷ ʤʫʜʨʦʩʪʴ ʚ ʧʦʫʯʠʪʝʣʴʥʦʡ ʬʦʨʤʝè [4]. ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʧʨʦʱʝ: 

ʧʦʩʣʦʚʠʮʘ ï ʵʪʦ ʢʨʘʪʢʦʝ ʤʫʜʨʦʝ ʠʟʨʝʯʝʥʠʝ, ʠʤʝʶʱʝʝ ʧʦʫʯʠʪʝʣʴʥʳʡ ʩʤʳʩʣ. ʇʨʠʚʝʜʸʤ 

ʥʝʩʢʦʣʴʢʦ ʧʨʠʤʝʨʦʚ: ʆʪʮʘ ʩ ʤʘʪʝʨʴʶ ʧʦʯʠʪʘʪʴ ï ʛʦʨʷ ʥʝ ʟʥʘʪʴ; ʉʪʘʨʳʡ ʜʨʫʛ ʣʫʯʰʝ ʥʦʚʳʭ 

ʜʚʫʭ; ʍʫʜʦ ʪʦʤʫ, ʢʪʦ ʜʦʙʨʘ ʥʝ ʜʝʣʘʝʪ ʥʠʢʦʤʫ; ɼʝʣʘʡ ʜʨʫʛʠʤ ʜʦʙʨʦ ï ʙʫʜʝʰʴ ʩʘʤ ʙʝʟ ʙʝʜʳ; 

ʊʝʨʧʝʥʴʝ ʠ ʪʨʫʜ ʚʩʸ ʧʝʨʝʪʨʫʪ. ʇʦʩʣʦʚʠʮʳ ï ʵʪʦ ʥʘʠʙʦʣʝʝ ʜʨʝʚʥʠʡ ʞʘʥʨ ʥʘʨʦʜʥʦʛʦ 

ʪʚʦʨʯʝʩʪʚʘ. 

çʇʦʛʦʚʦʨʢʘ ï ʢʨʘʪʢʦʝ ʫʩʪʦʡʯʠʚʦʝ ʚʳʨʘʞʝʥʠʝ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʙʨʘʟʥʦʝ, ʥʝ 

ʩʦʩʪʘʚʣʷʶʱʝʝ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʦʩʣʦʚʠʮʳ, ʟʘʢʦʥʯʝʥʥʦʛʦ ʚʳʩʢʘʟʳʚʘʥʠʷè [2, ʩ. 520].  ʕʪʦ 

ʷʨʢʠʝ, ʙʦʡʢʠʝ ʥʘʨʦʜʥʳʝ ʚʳʨʘʞʝʥʠʷ, ʜʘʶʱʠʝ ʤʝʪʢʫʶ ʦʮʝʥʢʫ ʩʦʙʳʪʠʶ, ʧʦʩʪʫʧʢʫ, 

ʯʝʣʦʚʝʢʫ: ʛʜʝ ʪʦʥʢʦ, ʪʘʤ ʠ ʨʚʸʪʩʷ; ʢʘʢ ʩʥʝʛ ʥʘ ʛʦʣʦʚʫ; ʦʩʪʘʪʴʩʷ ʫ ʨʘʟʙʠʪʦʛʦ ʢʦʨʳʪʘ. ʄʦʞʥʦ 

ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʡ ʚʳʚʦʜ: ʧʦʛʦʚʦʨʢʘ ï ʯʘʩʪʴ ʩʫʞʜʝʥʠʷ, ʘ ʧʦʩʣʦʚʠʮʘ ï ʟʘʢʦʥʯʝʥʥʦʝ 

ʩʫʞʜʝʥʠʝ. 

 ɿʜʝʩʴ ʥʘʜʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʬʨʘʟʝʦʣʦʛʠʟʤʦʚ ʨʘʟʥʦʝ: 1) ʠʩʢʦʥʥʦ 

ʨʫʩʩʢʠʝ (ʧʦʩʣʦʚʠʮʳ, ʧʦʛʦʚʦʨʢʠ, ʧʨʠʙʘʫʪʢʠ ʠ ʜʨ.); 2) ʟʘʠʤʩʪʚʦʚʘʥʥʳʝ ʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ 

ʧʨʦʠʟʚʝʜʝʥʠʡ (ʤʠʬʳ, ʣʝʛʝʥʜʳ, ʩʢʘʟʢʠ); 3) ʚ ʦʩʥʦʚʝ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʣʝʞʘʪ ʬʘʢʪʳ ʠʩʪʦʨʠʠ. 

çʌʨʘʟʝʦʣʦʛʠʟʤ   ï   ʵʪʦ ʩʣʦʞʥʘʷ ʧʦ ʩʦʩʪʘʚʫ ʷʟʳʢʦʚʘʷ ʝʜʠʥʠʮʘ, ʠʤʝʶʱʘʷ ʫʩʪʦʡʯʠʚʳʡ 

ʭʘʨʘʢʪʝʨ. ʉʤʳʩʣ ʪʘʢʦʛʦ ʩʦʯʝʪʘʥʠʷ ʥʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝʤ ʚʭʦʜʷʱʠʭ ʚ ʥʝʛʦ ʩʣʦʚ, 

ʚʟʷʪʳʭ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ. ʕʪʦ ʫʩʪʦʡʯʠʚʳʡ ʦʙʦʨʦʪ ʨʝʯʠ; ʠʜʠʦʤʘè [1, ʩ. 181].  

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʠʩʪʦʨʠʠ ʷʟʳʢʘ ʬʨʘʟʝʦʣʦʛʠʟʤʳ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʬʦʨʤʝ 

ʩʫʱʝʩʪʚʦʚʘʣʠ. ɹʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʣʘʢʦʥʠʯʥʦʩʪʠ ʠ ʸʤʢʦʩʪʠ 
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ʬʨʘʟʝʦʣʦʛʠʯʝʩʢʠʝ ʝʜʠʥʠʮʳ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪ ʨʝʯʴ, ʧʦʚʳʰʘʶʪ ʢʘʯʝʩʪʚʦ ʠ ʧʨʝʦʙʨʘʟʦʚʳʚʘʶʪ 

ʝʸ. ʋʤʝʥʠʝ ʧʨʠʤʝʥʷʪʴ ʚ ʨʝʯʝʚʦʡ ʧʨʘʢʪʠʢʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʬʨʘʟʝʦʣʦʛʠʟʤʦʚ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʙʨʘʟʦʚʘʥʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʝʛʦ ʙʦʛʘʪʦʤ ʩʣʦʚʘʨʥʦʤ ʟʘʧʘʩʝ ʠ ʫʨʦʚʥʝ 

ʚʣʘʜʝʥʠʷ ʢʫʣʴʪʫʨʦʡ ʷʟʳʢʘ, ʯʪʦ ʭʦʨʦʰʦ ʧʦʜʯʸʨʢʠʚʘʝʪ ʧʨʦʩʚʝʱʸʥʥʦʩʪʴ ʯʝʣʦʚʝʢʘ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʩʪʫʜʝʥʪʘ. 

ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦʪʥʳʝ ʬʨʘʟʝʦʣʦʛʠʟʤʳ ʚ ʨʝʯʠ ʩʪʫʜʝʥʪʦʚ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʷʪʦʡ ʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ, ʪʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʦʥʠ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʩʦ 

ʩʪʦʨʦʥʳ ʩʪʠʣʠʩʪʠʢʠ. ʏʘʱʝ ʚʩʝʛʦ ʵʪʦ ʨʘʟʛʦʚʦʨʥʳʝ ʬʨʘʟʝʦʣʦʛʠʟʤʳ ʠʣʠ ʬʨʘʟʝʦʣʦʛʠʯʝʩʢʠʝ 

ʝʜʠʥʠʮʳ ʠʟ ʩʪʫʜʝʥʯʝʩʢʦʛʦ ʞʘʨʛʦʥʘ. ʊʘʢʞʝ ʜʦʚʦʣʴʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ ʫʧʦʪʨʝʙʣʝʥʠʝ 

ʬʨʘʟʝʦʣʦʛʠʟʤʦʚ ʚ ʠʩʢʘʞʸʥʥʦʤ ʚʠʜʝ. ʉʪʫʜʝʥʪʳ ʣʶʙʷʪ ʠʩʢʘʞʘʪʴ ʬʨʘʟʝʦʣʦʛʠʟʤʳ, ʠʟʤʝʥʷʪʴ 

ʠʭ ʢʦʤʧʦʥʝʥʪʳ. 

ɼʦ ʩʠʭ ʧʦʨ ʥʝʪ ʯʝʪʢʦʡ ʩʪʠʣʝʚʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʬʨʘʟʝʦʣʦʛʠʯʝʩʢʠʭ ʦʙʦʨʦʪʦʚ, ʪʘʢ 

ʢʘʢ ʤʥʝʥʠʷ ʣʠʥʛʚʠʩʪʦʚ ʨʘʟʜʝʣʠʣʠʩʴ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʢʩʧʨʝʩʩʠʚʥʦ-ʩʪʠʣʠʩʪʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʥʝʢʦʪʦʨʳʝ ʚʳʜʝʣʷʶʪ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ: ʢʥʠʞʥʳʝ, ʤʝʞʩʪʠʣʝʚʳʝ, 

ʧʨʦʩʪʦʨʝʯʥʳʝ, ʨʘʟʛʦʚʦʨʥʳʝ. ɼʨʫʛʠʝ ʧʨʠʜʝʨʞʠʚʘʶʪʩʷ ʤʥʝʥʠʷ, ʯʪʦ ʤʝʞʩʪʠʣʝʚʳʝ ʠ 

ʧʨʦʩʪʦʨʝʯʥʳʝ ʬʨʘʟʝʦʣʦʛʠʟʤʳ ʚʭʦʜʷʪ ʚ ʦʜʥʫ ʛʨʫʧʧʫ ʩ ʨʘʟʛʦʚʦʨʥʳʤʠ, ʧʦʵʪʦʤʫ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʚʩʝʛʦ ʜʚʝ ʛʨʫʧʧʳ ʫʩʪʦʡʯʠʚʳʭ ʚʳʨʘʞʝʥʠʡ - ʨʘʟʛʦʚʦʨʥʳʝ ʠ ʢʥʠʞʥʳʝ. 

ʊʨʝʪʴʠ ʩʯʠʪʘʶʪ, ʯʪʦ ʨʘʟʜʝʣʷʪʴ ʬʨʘʟʝʦʣʦʛʠʟʤʳ ʧʦ ʩʪʠʣʶ ʩʣʝʜʫʝʪ ʥʘ ʪʨʠ ʚʠʜʘ: 

ʤʝʞʩʪʠʣʝʚʳʝ, ʨʘʟʛʦʚʦʨʥʦ-ʙʳʪʦʚʳʝ ʠ ʣʠʪʝʨʘʪʫʨʥʳʝ. 

ʄʥʦʛʠʝ ʣʠʥʛʚʠʩʪʳ ʩʯʠʪʘʶʪ, ʯʪʦ ʥʝʣʴʟʷ ʠʩʢʣʶʯʘʪʴ ʠʟ ʩʪʠʣʝʚʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʬʨʘʟʝʦʣʦʛʠʟʤʦʚ ʪʘʢʦʡ ʨʘʟʜʝʣ ʢʘʢ ʘʨʭʘʠʯʝʩʢʘʷ ʣʝʢʩʠʢʘ, ʚʢʣʶʯʘʶʱʠʡ ʠʩʪʦʨʠʟʤʳ ʠ 

ʘʨʭʘʠʟʤʳ. ɸʚʪʦʨʳ ʧʨʦʠʟʚʝʜʝʥʠʡ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʫʩʪʘʨʝʚʰʠʝ ʩʣʦʚʘ ʢʘʢ ʚʳʨʘʟʠʪʝʣʴʥʦʝ 

ʩʨʝʜʩʪʚʦ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʨʝʯʠ. ʇʦʵʪʦʤʫ ʫʧʦʪʨʝʙʣʝʥʠʝ ʤʥʦʛʠʭ ʬʨʘʟʝʦʣʦʛʠʯʝʩʢʠʭ 

ʦʙʦʨʦʪʦʚ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʦʛʨʘʥʠʯʝʥʦ ʨʘʤʢʘʤʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʩʪʠʣʷ ʷʟʳʢʘ.  

ɺ ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʘʢʘʜʝʤʠʠ ʦʙʫʯʘʶʪʩʷ ʩʪʫʜʝʥʪʳ ʨʘʟʥʳʭ 

ʥʘʮʠʦʥʘʣʴʥʦʩʪʝʡ ʠʟ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʦʚ ʩʪʨʘʥʳ ʠ ʟʘʨʫʙʝʞʴʷ, ʥʦ ʚʩʝʭ  ʦʙʲʝʜʠʥʷʝʪ 

ʙʦʛʘʪʳʡ ʧʨʝʢʨʘʩʥʳʡ ʨʫʩʩʢʠʡ ʷʟʳʢ. ʄʦʞʥʦ ʧʨʠʚʝʩʪʠ ʤʥʦʛʦ ʧʨʠʤʝʨʦʚ ʬʨʘʟʝʦʣʦʛʠʟʤʦʚ ʥʘ 

ʨʫʩʩʢʦʤ ʷʟʳʢʝ, ʫʧʦʪʨʝʙʣʷʝʤʳʭ ʩʪʫʜʝʥʪʘʤʠ. ʅʦ ʥʠʞʝ ʤʳ ʦʪʤʝʪʠʤ ʬʨʘʟʝʦʣʦʛʠʟʤʳ, ʯʘʱʝ 

ʫʧʦʪʨʝʙʣʷʝʤʳʝ ʩʪʫʜʝʥʪʘʤʠ ʠʥʩʪʠʪʫʪʘ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʘʢʘʜʝʤʠʠ. 

ɺʘʣʷʪʴ ʜʫʨʘʢʘ ï ʙʘʣʦʚʘʪʴʩʷ; 

ɼʚʘ ʩʘʧʦʛʘ ʧʘʨʘ ï ʦʜʠʥʘʢʦʚʳʝ; 

ɿʘʨʫʙʠʪʴ ʥʘ ʥʦʩʫ ï ʟʘʧʦʤʥʠʪʴ; 

ʆʪʙʠʪʴʩʷ ʦʪ ʨʫʢ ï ʧʝʨʝʩʪʘʪʴ ʩʣʫʰʘʪʴʩʷ; 

ɻʨʳʟʪʴ ʛʨʘʥʠʪ ʥʘʫʢʠ ï ʫʯʠʪʴʩʷ; 

ʇʣʳʪʴ ʧʦ ʪʝʯʝʥʠʶ ï ʥʝ ʩʦʧʨʦʪʠʚʣʷʪʴʩʷ; 

ʋʤʳʪʴ ʨʫʢʠ ï ʦʪʩʪʨʘʥʠʪʴʩʷ ʦʪ ʫʯʘʩʪʠʷ ʚ ʯʸʤ-ʣʠʙʦ, ʩʥʷʪʴ ʩ ʩʝʙʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ; 

ɼʫʰʘ ʚ ʧʷʪʢʠ ʫʭʦʜʠʪ ï ʩʪʘʥʦʚʠʪʩʷ ʩʪʨʘʰʥʦ; 

ʂʨʦʢʦʜʠʣʴʠ ʩʣʸʟʳ ï ʥʝʠʩʢʨʝʥʥʝ; 

ʊʷʥʫʪʴ ʢʦʪʘ ʟʘ ʭʚʦʩʪ ï ʜʝʣʘʪʴ ʯʪʦ-ʪʦ ʤʝʜʣʝʥʥʦ; 

ʉʧʫʩʪʷ ʨʫʢʘʚʘ ï ʥʝʙʨʝʞʥʦ, ʥʝʘʢʢʫʨʘʪʥʦ; 

ɼʫʰʘ ʥʝ ʣʝʞʠʪ ï ʥʝ ʠʥʪʝʨʝʩʥʦ; 

ɼʫʰʘ ʚ ʜʫʰʫ ï ʜʨʫʞʥʦ. 

ɿʘ ʛʨʘʥʴʶ ʣʠʪʝʨʘʪʫʨʥʦʛʦ ʷʟʳʢʘ ʥʘʭʦʜʠʪʩʷ ʞʘʨʛʦʥʥʘʷ ʬʨʘʟʝʦʣʦʛʠʷ,   ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʘʷ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʞʘʨʛʦʥʦʚ ʚʦʰʣʘ ʚ ʨʫʩʩʢʠʡ ʷʟʳʢ ʠʟ 

ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ ʚ ʨʘʟʥʦʝ ʚʨʝʤʷ, ʚ ʦʩʥʦʚʥʦʤ, ʵʪʦ XX ʚʝʢ. ʉʥʘʯʘʣʘ ʦʥʠ ʚʭʦʜʠʣʠ ʚ ʦʙʠʭʦʜ 

ʤʦʣʦʜʸʞʠ ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ, ʥʦ ʧʦʩʪʝʧʝʥʥʦ ʧʝʨʝʰʣʠ ʠ ʚ ʦʢʨʘʠʥʳ ʈʦʩʩʠʠ. 

ɾʘʨʛʦʥʠʟʤʳ   ʚʳʜʝʣʷʶʪʩʷ   ʚʫʣʴʛʘʨʥʦʡ   ʦʢʨʘʩʢʦʡ,   ʩʪʠʣʠʩʪʠʯʝʩʢʦʡ   

ʩʥʠʞʝʥʥʦʩʪʴʶ: ʩʢʣʝʠʪʴ ʣʘʩʪʳ, ʬʠʣʴʪʨʫʡ ʙʘʟʘʨ, ʰʝʚʝʣʠ ʙʫʣʢʘʤʠ. ʅʦ ʥʘʜʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʨʦʩʩʠʡʩʢʠʤʠ ʚʫʟʘʤʠ ʩʪʫʜʝʥʪʳ  ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʘʢʘʜʝʤʠʠ ʚʫʣʴʛʘʨʠʟʤʳ ʠʩʧʦʣʴʟʫʶʪ ʨʝʞʝ.  
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ʆʯʝʥʴ ʯʘʩʪʦ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʩʪʫʜʝʥʪʦʚ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʬʨʘʟʝʦʣʦʛʠʟʤʳ ʠ ʥʘ ʩʚʦʸʤ 

ʨʦʜʥʦʤ ʷʟʳʢʝ. ɺʝʜʴ ʫ ʢʘʞʜʦʛʦ ʥʘʨʦʜʘ ʩʚʦʡ ʷʟʳʢ, ʩʚʦʠ ʪʨʘʜʠʮʠʠ, ʩʚʦʡ ʤʝʥʪʘʣʠʪʝʪ ʠ, 

ʢʦʥʝʯʥʦ ʞʝ, ʠʤʝʶʪʩʷ ʠ ʩʚʦʠ ʢʨʳʣʘʪʳʝ ʚʳʨʘʞʝʥʠʷ, ʞʘʨʛʦʥʳ, ʧʦʩʣʦʚʠʮʳ ʠ ʧʦʛʦʚʦʨʢʠ, ʥʦ 

ʵʪʦ ʧʨʝʜʤʝʪ ʥʘʰʠʭ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʡ ʚʳʚʦʜ: ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʬʨʘʟʝʦʣʦʛʠʟʤʦʚ 

ʨʘʟʥʦʝ; ʬʨʘʟʝʦʣʦʛʠʟʤʳ ʠ ʩʦʚʨʝʤʝʥʥʳʝ ʞʘʨʛʦʥʳ ʷʚʣʷʶʪʩʷ ʦʙʱʝʫʧʦʪʨʝʙʠʪʝʣʴʥʦʡ ʣʝʢʩʠʢʦʡ 

ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʦʙʠʭʦʜʥʦʡ ʨʝʯʠ ʩʪʫʜʝʥʪʦʚ. 
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ʀʉʂʋʉʉʊɺɽʅʅʓʁ ʀʅʊɽʃʃɽʂʊ ɺ ʄɽɼʀʎʀʅɽ 

ɹʘʡʨʘʤʫʢʦʚʘ ɸ.ʉ., ʇʘʧʰʫʦʚʘ ɼ.ʐ., ʂʦʯʢʘʨʦʚʘ ɸ.ʍ. 

(ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ, ʛ. ʏʝʨʢʝʩʩʢ) 

 

ɺʚʝʜʝʥʠʝ 

ɺ 21 ʚʝʢʝ ʦʙʱʝʩʪʚʝʥʥʳʡ ʫʢʣʘʜ ʞʠʟʥʠ ʣʶʜʝʡ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ ʩ ʥʝʚʝʨʦʷʪʥʦʡ 

ʩʢʦʨʦʩʪʴʶ. ɻʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʩʪʨʝʤʠʪʝʣʴʥʳʤ ʨʘʟʚʠʪʠʝʤ ʀʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʀʥʪʝʣʣʝʢʪʘ (ʀʀ), ʢʦʪʦʨʳʡ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʚʦʶ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʦʣʦʜʫʶ ʠʩʪʦʨʠʶ, ʙʳʩʪʨʦ 

ʧʝʨʝʭʦʜʠʪ ʦʪ ʬʘʟʳ çʵʢʩʧʝʨʠʤʝʥʪè ʢ ʬʘʟʝ çʚʥʝʜʨʝʥʠʝè.   

ɺ ʥʘʰʝ ʚʨʝʤʷ ʠʟʫʯʝʥʠʝ ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʀʀ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝ ʚ IT-ʦʪʨʘʩʣʠ, ʠʤʝʥʥʦ ʵʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʷʚʣʷʝʪʩʷ ʜʚʠʛʘʪʝʣʝʤ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ 

ʧʨʦʛʨʝʩʩʘ. ɺʝʜʴ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʧʦʜʦʙʥʦ ʵʣʝʢʪʨʠʯʝʩʪʚʫ ʚ 19 ʚʝʢʝ, ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʮʠʚʠʣʠʟʦʚʘʥʥʦʝ ʦʙʱʝʩʪʚʦ ʢ ʥʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʝʚʦʣʶʮʠʠ (çʀʥʜʫʩʪʨʠʷ 

4.0è).  

ʊʘʢʦʡ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʨʦʨʳʚ ʀʀ ʧʨʦʠʟʦʰʝʣ ʙʣʘʛʦʜʘʨʷ ʥʝʩʢʦʣʴʢʠʤ ʬʘʢʪʦʨʘʤ: 

ʭʦʨʦʰʝʡ ʠʥʪʝʨʥʝʪ-ʩʚʷʟʠ, ʨʘʩʰʠʨʝʥʠʝʤ ɹɼ (ɹʘʟʘ ɼʘʥʥʳʭ), ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʠ ʦʙʨʘʙʦʪʢʠ 

ʜʘʥʥʳʭ, ʩʠʣʴʥʦʡ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʦʙʱʝʩʪʚʘ (ʨʘʩʪʝʪ ʫʨʦʚʝʥʴ ʟʥʘʥʠʡ ʧʦʪʨʝʙʠʪʝʣʷ, ʯʪʦ 

ʜʝʣʘʝʪ ʝʛʦ ʙʦʣʝʝ ʧʨʠʚʝʨʝʜʣʠʚʳʤ, ʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʳʤ), ʘ ʪʘʢʞʝ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʘʤʠʭ ʢʦʤʧʴʶʪʝʨʦʚ ʠ ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʘʣʛʦʨʠʪʤʠʟʘʮʠʷ. 

ʉʝʡʯʘʩ, ʥʘʠʙʦʣʝʝ ʧʨʦʜʚʠʥʫʪʦʡ ʧʦ ʚʥʝʜʨʝʥʠʶ ʀʀ ʩʯʠʪʘʝʪʩʷ ʩʬʝʨʘ ʦʙʩʣʫʞʠʚʘʥʠʷ: 

ʙʘʥʢʦʚʩʢʠʝ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʫʩʣʫʛʠ, ʤʝʥʝʜʞʤʝʥʪ, ʤʘʨʢʝʪʠʥʛ ʠ ʪ.ʧ.  ɺ ʤʝʜʠʮʠʥʩʢʫʶ ʞʝ 

ʩʬʝʨʫ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʠʥʪʝʛʨʠʨʫʝʪʩʷ ʤʝʜʣʝʥʥʝʡ. ʅʦ, ʜʘʞʝ ʥʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʀʀ 

ʫʞʝ ʩʠʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʪʘʢʠʝ ʦʙʣʘʩʪʠ, ʢʘʢ ʨʘʜʠʦʣʦʛʠʷ ʠ ʵʧʠʜʝʤʠʦʣʦʛʠʷ. 

ʇʨʠʣʦʞʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʫʞʝ ʠʥʪʝʛʨʠʨʦʚʘʣʠʩʴ ʚ ʩʠʩʪʝʤʳ ʵʪʠʭ ʜʚʫʭ 

ʦʙʣʘʩʪʝʡ, ʠ ʚ ʙʣʠʞʘʡʰʠʝ 5-10 ʣʝʪ ʜʦʣʞʥʳ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʠʪʴ ʢʘʯʝʩʪʚʦ ʠ ʩʢʦʨʦʩʪʴ 

ʨʘʙʦʪʳ ʨʘʜʠʦʣʦʛʦʚ ʠ ʵʧʠʜʝʤʠʦʣʦʛʦʚ. 

ʏʪʦ ʪʘʢʦʝ ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ? 

çʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ (ʀʀ; ʘʥʛʣ. artificial  intelligence, AI) ð  ʵʪʦ 

ʩʚʦʡʩʪʚʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ ʚʳʧʦʣʥʷʪʴ ʪʚʦʨʯʝʩʢʠʝ ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ ʪʨʘʜʠʮʠʦʥʥʦ 

ʩʯʠʪʘʶʪʩʷ ʧʨʝʨʦʛʘʪʠʚʦʡ ʯʝʣʦʚʝʢʘ; ʥʘʫʢʘ ʠ ʪʝʭʥʦʣʦʛʠʷ ʩʦʟʜʘʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴ-

ʥʳʭ ʤʘʰʠʥ, ʦʩʦʙʝʥʥʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤè7.  

ʏʝʣʦʚʝʢ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʩʚʦʝʡ ʠʩʪʦʨʠʠ ʙʝʨʝʪ ʠʜʝʠ ʫ ʧʨʠʨʦʜʳ, ʧʳʪʘʝʪʩʷ ʩʘʤ 

ʩʦʟʜʘʪʴ ʪʦ, ʯʪʦ ʚʠʜʠʪ ʚʦʢʨʫʛ. ʊʘʢ ʠ ʚ IT-ʦʙʣʘʩʪʠ ʚ ʦʩʥʦʚʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 

ʣʝʞʠʪ ʢʦʥʮʝʧʮʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʥʝʡʨʦʥʘ. ʊʦ ʝʩʪʴ ʀʀ ï ʵʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

ʧʨʠʨʦʜʥʳʭ ʥʝʡʨʦʥʦʚ, ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʠ ʚ ʮʝʣʦʤ ʨʘʙʦʪʳ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʤʦʟʛʘ, ʢʦʥʝʯʥʦ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʚʳʩʰʝʡ ʥʝʨʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʇʝʨʚʦʝ ʦʩʥʦʚʥʦʝ ʧʦʥʷʪʠʝ ʀʀ - çʠʩʢʫʩʩʪʚʝʥʥʳʡ ʥʝʡʨʦʥè, ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ. 

ʅʠ ʦʜʠʥ ʩʦʚʨʝʤʝʥʥʳʡ ʢʦʤʧʴʶʪʝʨ ʥʝ ʩʧʦʩʦʙʝʥ ʩʤʦʜʝʣʠʨʦʚʘʪʴ ʮʝʣʠʢʦʤ ʥʘʰ ʤʦʟʛ, 

ʠʙʦ ʧʦʤʠʤʦ ʦʙʨʘʙʦʪʢʠ ʠ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʥʘʰʝʡ ʛʦʣʦʚʝ ʧʨʦʠʩʭʦʜʷʪ ʠ ʜʨʫʛʠʝ 

ʧʨʦʮʝʩʩʳ. ʀ ʧʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʤʳ ʚʳʥʫʞʜʝʥʳ çʤʦʟʛè ʫʧʨʦʩʪʠʪʴ, ʦʩʪʘʚʠʚ ʩʘʤʦʝ 

ʥʝʦʙʭʦʜʠʤʦʝ. ɺʝʜʴ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʥʘʤ ʥʝʦʙʭʦʜʠʤʳ ʠʤʝʥʥʦ ʧʨʦʮʝʩʩʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ 

 
 

7 ʀʩʪʦʯʥʠʢ: ɺʠʢʠʧʝʜʠʷ. 

https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D0%BB%D0%BB%D0%B5%D0%BA%D1%82%D1%83%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%A2%D0%B2%D0%BE%D1%80%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%83%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%88%D0%B8%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D0%BB%D0%BB%D0%B5%D0%BA%D1%82
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%B0%D1%8F_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B0
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ʤʳʩʣʠʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ ʤʦʟʛʘ, 

ʧʦʵʪʦʤʫ ʩʧʝʮʠʘʣʠʩʪʳ ʚ ʦʙʣʘʩʪʠ 

ʀʀ, ʨʝʰʠʣʠ ʧʨʝʥʝʙʨʝʯʴ 

ʦʩʪʘʣʴʥʳʤʠ ʙʠʦʤʝʭʘʥʠʟʤʘʤʠ.  

ʅʘʩ ʚʦʣʥʫʝʪ ʪʦʣʴʢʦ 

çʚʭʦʜʥʦʡ ʩʠʛʥʘʣè (ʧʨʠʥʷʪʠʝ 

ʩʠʛʥʘʣʘ) ʠ ʦʧʨʝʜʝʣʝʥʥʳʡ ʜʣʷ 

ʵʪʦʛʦ ʩʠʛʥʘʣʘ çʚʳʭʦʜè. ʉʠʛʥʘʣʳ 

ʧʦʜʘʶʪʩʷ ʚ ʚʠʜʝ ʯʠʩʝʣ, ʘ 

ʢʘʞʜʳʡ ʚʭʦʜ ʠʤʝʝʪ ʩʚʦʡ ʚʝʩ, 

ʟʘʪʝʤ ʩʠʛʥʘʣʳ ʫʤʥʦʞʘʶʪʩʷ ʥʘ 

ʚʝʩʘ ʚʭʦʜʦʚ. ɺ ʠʪʦʛʝ ʤʳ ʠʤʝʝʤ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʟʚʝʰʝʥʥʳʭ 

ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʫʤʤʠʨʫʶʪʩʷ. ʈʝʟʫʣʴʪʘʪʦʤ ʵʪʦʡ ʩʫʤʤʘʮʠʠ 

ʷʚʣʷʝʪʩʷ ʪ.ʥ. çʚʟʚʝʰʝʥʥʘʷ ʩʫʤʤʘè, ʢʦʪʦʨʘʷ ʟʘʪʝʤ ʠʩʧʦʣʴʟʫʝʪʩʷ, ʢʘʢ ʘʨʛʫʤʝʥʪ ʚ ʬʫʥʢʮʠʠ 

ʘʢʪʠʚʘʮʠʠ (ʜʣʷ ʨʘʟʥʳʭ ʪʠʧʦʚ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʦʚ ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʬʫʥʢʮʠʠ 

ʘʢʪʠʚʘʮʠʠ). ɿʥʘʯʝʥʠʝ ʵʪʦʡ ʬʫʥʢʮʠʠ ʠ ʝʩʪʴ ʚʳʭʦʜ ʥʝʡʨʦʥʘ.   

çʀʩʢʫʩʩʪʚʝʥʥʳʝ ʥʝʡʨʦʥʳè ʩʧʦʩʦʙʥʳ ʦʙʲʝʜʠʥʷʪʴʩʷ ʠ ʩʦʟʜʘʚʘʪʴ ʥʝʡʨʦʥʥʫʶ ʩʝʪʴ.  ɺ 

ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʩʦʝʜʠʥʝʥʠʷ ʥʝʡʨʦʥʦʚ ʤʝʞʜʫ ʩʦʙʦʡ ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ 

ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. ɽʩʪʴ ʦʜʥʦʩʣʦʡʥʳʝ ʢʣʘʩʩʠʯʝʩʢʠʝ ʩʝʪʠ, ʚʳʧʦʣʥʷʶʱʠʝ ʧʨʦʩʪʳʝ ʟʘʜʘʯʠ. 

ʇʦʤʠʤʦ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʚʘʨʠʘʥʪʘ ʝʩʪʴ ʝʱʝ ʠ ʤʥʦʛʦʩʣʦʡʥʳʝ (ʢʘʩʢʘʜʥʳʝ) ʥʝʡʨʦʥʥʳʝ 

ʩʝʪʠ(MNN). ɺ ʥʠʭ ὣᴼὢ ȟ̄ ̅ ̆ὣ ̜̖̃̏̅ ̐̆̑̃̏̊ ̎̆̊̑̏̎̎̏̊ ̒̆̓̉ȟ́ ὢ
̖̃̏̅ ̅̑̔̄̏̊ ̎̆̊̑̏̒̆̓̉Ȣ ʊʦ ʝʩʪʴ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʭʦʜ ʚʳʭʦʜʘ ʧʝʨʚʦʡ ʢ ʚʭʦʜʫ ʚʪʦʨʦʡ, ʚ 
ʠʪʦʛʝ ʧʦʷʚʣʷʝʪʩʷ ʢʘʩʢʘʜʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʥʝʡʨʦʩʝʪʷʤʠ (ʇʝʨʩʝʧʪʨʦʥ). ʕʪʠ ʤʦʱʥʳʝ 

ʧʝʨʩʝʧʪʨʦʥ rʪʨʝʙʫʶʪ ʦʛʨʦʤʥʳʭ ʨʝʩʫʨʩʦʚ, ʠ ʦʙʣʘʜʘʶʪ ʦʯʝʥʴ ʩʠʣʴʥʳʤʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤʠ 

ʩʧʦʩʦʙʥʦʩʪʷʤʠ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ MNN ʷʚʣʷʝʪʩʷ ʬʫʥʜʘʤʝʥʪʦʤ ʜʣʷ ʤʥʦʛʠʭ ʀʀ-

ʨʝʰʝʥʠʡ.  

 

 
 

 

ʅʦ ʩʘʤʘʷ ʠʥʪʝʨʝʩʥʘʷ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʧʝʨʩʝʧʪʨʦʥʦʚ, ʵʪʦ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʩ ʦʙʨʘʪʥʦʡ 

ʩʚʷʟʴʶ, ʠʣʠ ʨʝʢʫʨʨʝʥʪʥʘʷ ʥʝʡʨʦʥʥʘ̫ ʩʝʪʴ (RNN). ʇʨʠʥʮʠʧ ʵʪʦʡ ʩʝʪʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, 

ʯʪʦ ʚʳʭʦʜʳ ʩʥʦʚʘ ʚʦʟʚʨʘʱʘʶʪʩʷ ʥʘ ʚʭʦʜʳ.  ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʨʷʤʦʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʠʛʥʘʣʦʚ, ʚʳʭʦʜ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʚʭʦʜʥʦʛʦ ʚʝʩʘ ʠ ʩʠʛʥʘʣʘ, ʥʦ ʠ ʦʪ 

ʧʨʝʜʳʜʫʱʝʛʦ ʚʳʭʦʜʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʨʝʢʫʨʨʝʥʪʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʷʭ ʩʠʛʥʘʣ ʩʧʦʩʦʙʝʥ 

ʮʠʨʢʫʣʠʨʦʚʘʪʴ, ʧʦʵʪʦʤʫ ʠ ʧʦʷʚʣʷʝʪʩʷ, ʚʦʟʤʦʞʥʦʩʪʴ, ʩʦʟʜʘʪʴ ʧʝʨʩʝʧʪʨʦʥ,r ʢʦʪʦʨʳʝ 

ʩʧʦʩʦʙʥʳ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʠʣʠ ʜʦʧʦʣʥʷʪʴ ʩʠʛʥʘʣʳ. ʕʪʦ ʠ ʝʩʪʴ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ çʵʬʬʝʢʪ 

ʈʠʩ.2. ʉʭʝʤʘ RNN. 
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ʈʠʩ.3. ʉʭʝʤʘ RNN ʜʣʷ çʨʦʞʠè. 

ʧʘʤʷʪʠè ʚ RNN.  ʇʨʦʩʪʦʡ ʧʨʠʤʝʨ 

ʧʨʠʤʝʥʝʥʠʷ RNN- ʫʣʳʙʢʘ.  ʂʦʛʜʘ ʤʳ 

ʪʦʣʴʢʦ ʥʘʯʠʥʘʝʤ ʫʣʳʙʘʪʴʩʷ, ʩʠʩʪʝʤʘ 

ʨʝʢʫʨʨʝʥʪʥʦʡ ʥʝʡʨʦʩʝʪʠ ʤʦʞʝʪ 

ʨʘʩʧʦʟʥʘʪʴ ʯʫʪʴ ʟʘʤʝʪʥʳʝ ʜʚʠʞʝʥʠʷ 

ʤʠʤʠʯʝʩʢʠʭ ʤʳʰʮ. ʕʪʦ ʧʦʤʦʛʘʝʪ 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʧʦʚʝʜʝʥʠʝ ʞʠʚʳʭ 

ʦʨʛʘʥʠʟʤʦʚ. 

ʂʦʥʝʯʥʦ, ʝʱʝ ʚʘʞʥʝʝ ʪʦ, ʯʪʦ 

RNN ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ 

ʪʝʯʝʥʠʷ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ.  

ʂ ʧʨʠʤʝʨʫ, ʚʦʟʴʤʝʤ ʚʦʧʨʦʩ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʙʦʣʝʟʥʠ ʨʦʞʠʩʪʦʛʦ 

ʚʦʩʧʘʣʝʥʠʷ8  (ʨʦʞʘ). ʋ ʟʘʙʦʣʝʚʘʥʠʷ ʝʩʪʴ 

ʣʝʛʢʘʷ, ʩʨʝʜʥʝʪʷʞʝʣʘʷ ʠ ʪʷʞʝʣʘʷ ʩʪʘʜʠʠ. 

ʊʘʢʞʝ ʚʳʜʝʣʷʶʪ ʥʝʩʢʦʣʴʢʦ ʬʦʨʤ ʨʦʞʠ: 

ʵʨʠʤʘʪʦʟʥʘʷ, ʵʨʠʤʘʪʦʟʥʦ-ʙʫʣʣʝʟʥʘʷ, ʵʨʠʤʘʪʦʟʥʦ-ʛʝʤʦʨʨʘʛʠʯʝʩʢʦʝ, ʙʫʣʣʝʟʥʘʷ. ʇʨʦʙʣʝʤʘ ʚ 

ʪʦʤ, ʯʪʦ ʝʩʣʠ ʚʦʚʨʝʤʷ ʥʝ ʦʩʪʘʥʦʚʠʪʴ ʠʥʬʝʢʮʠʶ, ʪʦ ʫʚʝʣʠʯʠʪʩʷ ʯʠʩʣʦ ʣʝʪʘʣʴʥʳʭ ʠʩʭʦʜʦʚ. 

ʀ ʧʦʵʪʦʤʫ, ʚʨʘʯʫ ʥʫʞʥʦ ʚʝʨʥʦ ʠ ʙʳʩʪʨʦ ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʪʝʯʝʥʠʝ ʙʦʣʝʟʥʠ ʠ ʧʨʘʚʠʣʴʥʦ 

ʩʧʣʘʥʠʨʦʚʘʪʴ ʣʝʯʝʥʠʝ. ʊ.ʢ. ʯʝʣʦʚʝʢʫ ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʪʘʢʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʙʫʜʝʪ ʩʣʦʞʥʦ, 

ʦʪʣʠʯʥʳʤ ʧʦʤʦʱʥʠʢʦʤ ʚ ʵʪʦʤ ʜʝʣʝ ʤʦʞʝʪ ʩʪʘʪʴ ʤʘʰʠʥʘ, ʦʙʫʯʝʥʥʘʷ ʥʝʡʨʦʩʝʪʴ, ʘ ʠʤʝʥʥʦ 

RNN, ʧʦʪʦʤʫ ʯʪʦ ʨʝʢʫʨʨʝʥʪʥʘʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ, ʩʦʜʝʨʞʠʪ ʮʠʢʣʳ, ʦʥʘ ʪʨʝʙʦʚʘʪʝʣʴʥʘ ʢ 

ʜʝʪʘʣʷʤ ʪʘʢʠʤ, ʢʘʢ ʚʨʝʤʝʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʠ ʢʦʥʪʝʢʩʪ.  

ʇʨʦʛʥʦʟ ʜʠʥʘʤʠʢʠ ʨʦʞʠʩʪʦʛʦ ʟʘʙʦʣʝʚʘʥʠʝ ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʥʘ ʦʩʥʦʚʝ ʚʨʝʤʝʥʥʦʡ 

ʬʫʥʢʮʠʠ y(t)=f(t),. ɽʩʣʠ ʥʘʤ ʜʘʥ ʦʧʨʝʜʝʣʝʥʥʳʡ ʚʨʝʤʝʥʥʦʡ ʨʷʜ, ʠ ʥʘʤ ʠʟʚʝʩʪʝʥ ʚʝʢʪʦʨ 

(ʥʘʧʨʘʚʣʝʥʠʝ ) ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʘ ʪʘʢʞʝ ʚʨʝʤʷ t, ʪʦ ʟʘʜʘʯʘ ʩʚʦʜʠʪʴʩʷ ʢ 

ʩʦʟʜʘʥʠʶ ʪʘʢʦʡ ʤʦʜʝʣʠ ʅʉ, ʢʦʪʦʨʘʷ ʩʤʦʛʣʘ ʙʳ ʥʘʡʪʠ ʟʥʘʯʝʥʠʝ ʚʝʢʪʦʨʘ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʰʘʛ 

ʚʧʝʨʝʜ, ʪʦ ʝʩʪʴ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ (t+1). 

ʅʘ ʨʠʩ.2, ʤʳ ʤʦʞʝʤ ʨʘʩʩʤʦʪʨʝʪʴ ʩʭʝʤʫ ʨʝʢʫʨʨʝʥʪʥʦʡ ʅʉ ʜʣʷ çʨʦʞʠè, ʛʜʝ:  

 

╩ ̠̃̑̆̍̆̎̎́ ̈́̅̆̑̇̋́ ̓́̋̓́ 
╝ ̋̏̌̃  ̞̏̌̆̍̆̎̓̏̃ ̈́̅̆̑̇̋̉ 

 ◐◄  ɀ ̐̑̏̄̎̏̈̉̑̔̆̍̏̆ ̘̈̎́̆̎̉̆ ̐́̑́̍̆̓̑́Ȣ 
 

ʀʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʩʣʫʞʠʪ ʘʥʘʤʥʝʟ ʧʘʮʠʝʥʪʘ, ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʧʦʣ, ʚʦʟʨʘʩʪ, 

ʚʨʝʤʷ ʥʘʯʘʣʘ ʟʘʙʦʣʝʚʘʥʠʷ, ʪʷʞʝʩʪʴ ʩʦʩʪʦʷʥʠʷ, ʬʦʨʤʘ ʚʳʷʚʣʝʥʠʷ, ʣʦʢʘʣʠʟʘʮʠʷ, ʩʝʟʦʥ ʠ ʜʨ.  

ʆ ʥʝʡʨʦʩʝʪʠ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʜʠʥʘʤʠʢʠ ʟʘʙʦʣʝʚʘʥʠʷ çʨʦʞʠè ʧʦʜʨʦʙʥʦ 

ʥʘʧʠʩʘʥʦ ʚ ʨʘʙʦʪʝ ɸ. ɻ. ʍʘʩʘʥʦʚʘ, ɼ. ɻ. ʐʘʡʙʘʢʦʚʘ, ʉ. ɺ. ɾʝʨʥʘʢʦʚʘ çʅʝʡʨʦʥʥʳʝ ʩʝʪʠ ʜʣʷ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʜʠʥʘʤʠʢʠ ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝʚʘʥʠʡè.  ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʘʚʪʦʨʳ ʦʙʨʘʙʦʪʘʣʠ 

ʜʘʥʥʳʝ ʠʩʪʦʨʠʠ ʙʦʣʝʟʥʝʡ ʧʘʮʠʝʥʪʦʚ, ʣʝʯʠʚʰʠʭʩʷ ʦʪ ʨʦʞʠʩʪʦʛʦ ʚʦʩʧʘʣʝʥʠʷ ʥʘ ʙʘʟʝ ɻɹʋɿ 

ʈɹ ɻʂɹ ˉ 8, ʛ. ʋʬʳ.  ʍʘʩʘʥʦʚ ʠ ʜʨʫʛʠʝ ʝʛʦ ʩʦʘʚʪʦʨʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʨʝʜʫ ʨʘʟʨʘʙʦʪʢʠ 

MATLAɺ, ʘ, ʚ ʢʘʯʝʩʪʚʝ ʨʝʰʝʥʠʷ, ʠʤʠ ʙʳʣʘ ʚʳʙʨʘʥʘ ʠʤʝʥʥʦ ʨʝʢʫʨʨʝʥʪʥʘʷ ʩʝʪʴ ʩ ʧʨʷʤʳʤ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ.  ʇʦʤʠʤʦ ʵʪʦʛʦ, ʘʚʪʦʨʳ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ ʦʪʤʝʪʠʣʠ ʥʝʩʢʦʣʴʢʦ ʜʦʩʪʦʠʥʩʪʚ 

ʅʉ: 

1. ç- ʩʧʦʩʦʙʥʦʩʪʴ ʬʠʣʴʪʨʘʮʠʠ ʧʦʩʪʦʨʦʥʥʠʭ ʰʫʤʦʚ. ʇʦʩʣʝ ʦʙʫʯʝʥʠʷ ʅʉ ʩʧʦʩʦʙʥʳ 

ʚʦʩʧʨʠʥʠʤʘʪʴ ʪʦʣʴʢʦ ʥʫʞʥʫʶ ʠʥʬʦʨʤʘʮʠʶè; 

 
 

8  ʀʥʬʝʢʮʠʦʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ, ʩʦʧʨʦʚʦʞʜʘʶʱʝʝʩʷ ʚʳʨʘʞʝʥʥʦʡ ʠʥʪʦʢʩʠʢʘʮʠʝʡ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʠ ʦʯʘʛʦʚʳʤ 
ʧʦʨʘʞʝʥʠʝʤ ʫʯʘʩʪʢʦʚ ʢʦʞʠ (ʦʙʳʯʥʦ ʣʠʮʘ ʠʣʠ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ).  
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2. ç- ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʅʉ ʥʝʧʨʝʨʳʚʥʦ ʥʘʭʦʜʷʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ 

ʩʘʤʦʦʙʫʯʝʥʠʷ, ʯʪʦ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʠʭ ʘʜʘʧʪʘʮʠʠè; 

3. ç- ʙʳʩʪʨʦʝ ʚʳʧʦʣʥʝʥʠʝ ʢʦʤʘʥʜ ʟʘ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷè; 

4. ç- ʚʦʟʤʦʞʥʦʩʪʴ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʧʘʨʘʤʝʪʨʦʚ ʦʜʥʦʚʨʝʤʝʥʥʦè; 

5. ç- ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʩ ʙʦʣʴʰʠʤ ʦʙʲʝʤʦʤ ʜʘʥʥʳʭè; 

6. ç- ʫʜʦʙʥʳ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠè. 

ɺʪʦʨʦʝ ʦʩʥʦʚʥʦʝ ʧʦʥʷʪʠʝ ʀʀ ï ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ. 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʝʨʘʨʭʠʯʥʫʶ ʩʠʩʪʝʤʫ. ɽʩʣʠ 

ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʪʴ ʵʪʫ ʠʝʨʘʨʭʠʶ ʩ ʧʦʤʦʱʴʶ ʜʠʘʛʨʘʤʤʳ ɺʝʥʥʘ (ʨʠʩ. 4), ʪʦ ʦʯʝʚʠʜʥʦ, ʯʪʦ 

ʢʣʶʯʝʚʦʡ ʩʪʫʧʝʥʴʶ ʵʪʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ çʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝè.   

     
 

ʄʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ(ML)- ʵʪʦ ʥʘʫʢʘ ʦ ʜʘʥʥʳʭ ʠ ʦʙʰʠʨʥʘʷ ʯʘʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ 

ʀʀ. ML ʩʪʨʝʤʠʪʩʷ ʧʝʨʝʜʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʢʦʤʧʴʶʪʝʨʫ ʩ ʧʦʤʦʱʴʶ ʥʝʷʚʥʦʛʦ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ.  

ʀʟʥʘʯʘʣʴʥʦ ʩ ʧʦʤʦʱʴʶ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʩʦʟʜʘʶʪʩʷ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʥʘʩʪʨʦʡʢʠ ʚ ʘʣʛʦʨʠʪʤʘʭ, ʢʦʪʦʨʳʝ ʦʧʪʠʤʠʟʠʨʫʶʪ ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ 

ʚʚʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʝʡ (ʪʝʢʩʪ, ʚʠʜʝʦ, ʬʦʪʦ ʠ ʪ.ʧ.) ʠ ʚʳʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ (ʢʣʘʩʩʠʬʠʢʘʮʠʷ, 

ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʧʦʣʫʯʘʝʤ ʤʥʦʞʝʩʪʚʦ ʩʭʦʜʥʳʭ ʟʘʜʘʯ, ʠ ʩ 

ʧʦʤʦʱʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʤ ʨʝʰʝʥʠʡ ʧʨʦʠʩʭʦʜʠʪ ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʪ.ʝ. 

ʧʨʠʦʙʨʝʪʝʥʥʳʝ ʟʥʘʥʠʷ ʧʦʤʦʛʘʶʪ ʢʦʤʧʴʶʪʝʨʘʤ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʥʦʚʳʤ ʥʘʩʪʨʦʡʢʘʤ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʘʟʚʠʪʠʝ ʘʣʛʦʨʠʪʤʦʚ ML ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʢʦʣʠʯʝʩʪʚʫ ʧʦʣʫʯʘʝʤʦʡ 

ʠʥʬʦʨʤʘʮʠʠ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʧʦʯʪʠ ʚʩʝ ʘʣʛʦʨʠʪʤʳ ML, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʘʥʘʣʠʟʘ 

ʧʠʢʩʝʣʴʥʳʭ ʜʘʥʥʳʭ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, çʫʯʘʪʩʷè ʜʘʚʘʪʴ ʢʦʥʢʨʝʪʥʳʡ 

ʦʪʚʝʪ, ʦʮʝʥʠʚʘʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʩʪʦʚ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʚʚʝʜʝʥʳ ʚʨʫʯʥʫʶ.  ʅʘʧʨʠʤʝʨ, 

ʘʣʛʦʨʠʪʤ ML ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʫʟʝʣʢʦʚ ʣʝʛʢʠʭ ʥʘ ʨʝʥʪʛʝʥʦʛʨʘʤʤʘʭ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʦʙʫʯʝʥ 

ʧʫʪʝʤ ʘʥʘʣʠʟʘ ʪʳʩʷʯ ʨʝʥʪʛʝʥʦʛʨʘʤʤ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʠʤ ʤʝʜʠʮʠʥʩʢʦʡ 

ʨʘʩʰʠʬʨʦʚʢʠ, ʚʚʝʜʝʥʥʦʡ ʣʶʜʴʤʠ.  

ʂʘʢ ʠ ʚ ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ, ʜʣʷ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʩʫʱʝʩʪʚʫʝʪ ʜʚʘ ʧʦʜʭʦʜʘ- 

ʩʘʤʦʦʙʫʯʝʥʠʝ ʠ ʦʙʫʯʝʥʠʝ ʩ çʫʯʠʪʝʣʷʤè. ʇʨʠʤʝʨ ʩ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʤʠ ʩʥʠʤʢʘʤʠ ʠ ʠʭ 

ʘʥʘʣʠʟʦʤ, ʧʨʠʚʝʜʝʥʥʳʡ ʚʳʰʝ, ʷʚʣʷʝʪʩʷ ʦʙʫʯʝʥʠʝʤ ʩ çʫʯʠʪʝʣʝʤè. ɺ ʜʘʥʥʦʤ ʤʝʪʦʜʝ 

ʩʧʝʮʠʘʣʠʩʪ, ʝʛʦ ʩʫʙʲʝʢʪʠʚʥʦʩʪʴ, ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʫʨʦʚʝʥʴ ʟʥʘʥʠʡ ʙʫʜʫʪ ʠʛʨʘʪʴ ʢʣʶʯʝʚʫʶ 

ʨʦʣʴ. ɸ ʧʨʠ ʩʘʤʦʦʙʫʯʝʥʠʠ, ʀʀ ʩʘʤʦ ʘʥʘʣʠʟʠʨʫʝʪ ʜʘʥʥʳʝ ʠ ʚʳʷʚʣʷʝʪ ʩʢʨʳʪʳʝ 

ʩʦʦʪʥʦʰʝʥʠʷ, ʟʘʚʠʩʠʤʦʩʪʠ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʤʘʰʠʥʘ 

ʩʦʩʨʝʜʦʪʘʯʠʚʘʝʪʩʷ ʥʘ ʢʣʶʯʝʚʳʭ ʜʝʪʘʣʷʭ, ʠ ʠʛʥʦʨʠʨʫʝʪ ʚʩʶ ʦʩʪʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, 

ʢʦʪʦʨʘʷ ʤʝʥʝʝ ʚʘʞʥʘ, ʥʦ ʤʦʛʣʘ ʙʳ ʙʳʪʴ ʧʦʣʝʟʥʘ. ʇʦʵʪʦʤʫ ʪʨʝʙʫʝʪʩʷ ʙʦʣʝʝ ʛʣʫʙʦʢʠʡ 

ʧʦʜʭʦʜ ʢ ʦʙʫʯʝʥʠʶ.  

ɻʣʫʙʦʢʦʝ ʦʙʫʯʝʥʠʝ (deep learning, DL), ʵʪʦ 3-ʷ ʩʪʫʧʝʥʴ ML. ʆʥʦ ʠʩʧʦʣʴʟʫʝʪ 

ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ ʠ ʤʥʦʛʦʩʣʦʡʥʳʝ ʅʉ. ʀʤʝʥʥʦ ʵʪʦʪ ʤʝʭʘʥʠʟʤ ʩʦʟʜʘʣ ʀʀ, 

ʢʦʪʦʨʳʡ ʤʛʥʦʚʝʥʥʦ ʨʘʩʧʦʟʥʘʝʪ ʣʠʮʘ ʥʘ ʬʦʪʦʛʨʘʬʠʷʭ.  

ʂʘʢ ʦʪʤʝʯʘʣʦʩʴ ʚʳʰʝ, ʯʝʤ ʙʦʣʴʰʝ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʥʦʚʳʭ ʜʘʥʥʳʭ, ʪʝʤ ʣʫʯʰʝ 

ʩʠʩʪʝʤʘ ʀʀ. ʂ ʧʨʠʤʝʨʫ, ʩ ʧʦʤʦʱʴʶ ʦʛʨʦʤʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʦʡ 

ʈʠʩ.4. ʀʝʨʘʨʭʠʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʀʀ: 

ʀʀ(AI )- artificial intelligence, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ 

ML (MO)-ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ 

RL(ʇʆ)- Representation learning, ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʝ 

ʦʙʫʯʝʥʠʝ (ʥʝ ʪʨʝʙʫʝʪ ʨʫʯʥʦʡ ʨʘʙʦʪʳ), ʢʦʤʧʴʶʪʝʨ ʩʘʤ 

ʢʣʘʩʩʠʬʠʮʠʨʫʝʪ ʜʘʥʥʳʝ. 

DP(ɻʆ)- Deep learning, ʛʣʫʙʦʢʦʝ ʦʙʫʯʝʥʠʝ. 
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ʠʥʬʦʨʤʘʮʠʠ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʠʟʦʙʨʘʞʝʥʠʡ ʨʝʥʪʛʝʥʦʛʨʘʤʤ ʠ ʄʈʊ, MNN ʩʧʦʩʦʙʥʦ ʩʦʩʪʘʚʠʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʘʥʘʪʦʤʠʠ ʯʝʣʦʚʝʢʘ. ʅʦ ʧʨʦʙʣʝʤʘ ʚ ʪʦʤ, ʯʪʦ ʤʥʦʛʦʩʣʦʡʥʳʝ ʥʝʡʨʦʩʝʪʠ ʥʝ 

ʩʤʦʛʫʪ ʦʙʲʷʩʥʠʪʴ, ʢʘʢ ʦʥʠ ʧʨʠʰʣʠ ʢ ʪʦʤʫ, ʠʣʠ ʠʥʦʤʫ ʚʳʚʦʜʫ. ʀ ʪʫʪ ʦʧʷʪʴ ʥʝʦʙʭʦʜʠʤ 

ʩʧʝʮʠʘʣʠʩʪ, ʪ.ʝ. ʚʩʝ ʨʘʚʥʦ ʙʝʟ ʯʝʣʦʚʝʢʘ, ʜʘʞʝ ʧʨʠ ʩʘʤʦʦʙʫʯʝʥʠʠ, ʀʀ ʥʝ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ 

ʘʚʪʦʥʦʤʥʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʀʀ ʙʫʜʝʪ ʵʬʬʝʢʪʠʚʥʦ ʠ ʪʦʯʥʦ, ʝʩʣʠ ʙʫʜʝʪ ʜʦʩʪʘʪʦʯʥʦ 

ʢʘʯʝʩʪʚʝʥʥʦʡ, ʦʮʠʬʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʝʛʦ ʦʙʫʯʝʥʠʷ. ʊʘʢʞʝ ʜʣʷ ʘʢʪʠʚʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʨʦʩʩʠʡʩʢʦʡ ʤʝʜʠʮʠʥʳ, ʥʝʦʙʭʦʜʠʤʦ ʘʢʪʠʚʥʦʝ ʠʥʪʝʛʨʠʨʦʚʘʥʠʝ ML ʠ ʄʀʉ. 

ʇʦʜʦʙʥʦʝ ʚʥʝʜʨʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʀʀ ʚ ʤʝʜʠʮʠʥʫ ʙʫʜʝʪ ʵʬʬʝʢʪʠʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʢʘʢʠʭ-ʣʠʙʦ ʤʝʜʠʮʠʥʩʢʠʭ ʩʦʙʳʪʠʡ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ. ʊʘʢʞʝ, ʝʩʣʠ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʩʪʘʪʝʡ, ʥʘʧʠʩʘʥʥʳʭ ʧʦ ʧʨʦʙʣʝʤʝ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ, ʪʦ ʤʦʞʥʦ ʧʨʠʡʪʠ ʢ ʚʳʚʦʜʫ ʦ ʪʦʤ, ʯʪʦ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʠʥʪʝʨʝʩ ʢ ʜʘʥʥʦʡ 

ʪʝʤʝ ʪʦʣʴʢʦ ʨʘʩʪʝʪ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ML ʚ ʄʀʉ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʦ 

ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɺ ʥʘʰʝ ʚʨʝʤʷ, ʤʝʪʦʜʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʝʛʦ ʢʦʤʧʦʥʝʥʪʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʘʥʜʝʤʠʠ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ. ʊ.ʢ. ʤʝʜʠʮʠʥʩʢʠʝ ʨʝʩʫʨʩʳ ʩʠʣʴʥʦ 

ʦʛʨʘʥʠʯʝʥʳ, ʥʝʦʙʭʦʜʠʤ ʪʦʯʥʳʡ ʧʨʦʛʥʦʟ ʩʢʦʨʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʬʝʢʮʠʠ.  ʕʪʦ 

ʜʝʣʘʝʪʩʷ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʧʝʨʝʛʨʫʟʢʠ ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ.  

ʆʩʥʦʚʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʜʣʷ ʧʨʦʛʥʦʟʘ ʷʚʣʷʝʪʩʷ: 

¶ ʏʠʩʣʦ ʟʘʨʘʞʝʥʥʳʭ; 

¶ ʏʠʩʣʦ ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʥʳʭ; 

¶ ʉʢʦʨʦʩʪʴ ʨʘʟʚʠʪʠʷ COVID-19; 

¶ ʂʦʣʠʯʝʩʪʚʦ ʣʝʪʘʣʴʥʳʭ ʠʩʭʦʜʦʚ. 

ʊʘʢʞʝ ʩʫʱʝʩʪʚʫʶʪ çʯʘʩʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠè-ʜʝʤʦʛʨʘʬʠʷ  ʢʘʞʜʦʛʦ ʨʝʛʠʦʥʘ ʈʌ.  

ʉʝʡʯʘʩ ʩʫʱʝʩʪʚʫʶʪ ʜʝʩʷʪʢʠ ʤʦʜʝʣʝʡ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʘʥʜʝʤʠʠ. ʅʘʠʙʦʣʝʝ 

ʠʟʚʝʩʪʥʘ- ʤʦʜʝʣʴ SEIR9. 

SEIR ʷʚʣʷʝʪʩʷ ʜʦʧʦʣʥʝʥʥʦʡ ʚʝʨʩʠʝʡ ʤʦʜʝʣʠ SIR, ʩʦʟʜʘʥʥʦʡ ʚ ʧʨʦʰʣʦʤ ʚʝʢʝ. ʆʙʝ 

ʤʦʜʝʣʠ ʧʦʩʪʨʦʝʥʳ ʥʘ ʦʜʥʦʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʧʨʠʥʮʠʧʝ, ʨʘʟʥʠʮʘ ʣʠʰʴ ʚ ʪʦʤ, ʯʪʦ 

ʨʘʟʜʝʣʝʥʠʝ ʧʦʧʫʣʷʮʠʠ ʠʜʝʪ ʥʝ ʥʘ ʪʨʠ ʛʨʫʧʧʳ, ʘ ʥʘ ʯʝʪʳʨʝ- ʜʦʙʘʚʣʷʝʪʩʷ ʠʥʢʫʙʘʮʠʦʥʥʳʡ 

ʧʝʨʠʦʜ (E). 

ʏʪʦʙʳ ʥʘʯʘʣʘʩʴ ʵʧʠʜʝʤʠʷ, ʥʫʞʝʥ ʭʦʪʷ ʙʳ ʦʜʠʥ ʟʘʙʦʣʝʚʰʠʡ. ʇʦʵʪʦʤʫ ʧʦ ʵʪʠʤ 

ʛʨʫʧʧʘʤ ʠʟʥʘʯʘʣʴʥʦ ʤʳ ʠʤʝʝʤ: 

 

S 

(ɺʦʩʧʨʠʠʤʯʠʚʳʝ) 

E 

(ʂʦʥʪʘʢʪʥʳʝ) 

I  

(ʠʥʬʠʮʠʨʦʚʘʥʥʳʝ) 

R 

(ʚʳʟʜʦʨʦʚʝʚʰʠʝ) 

99 0 1 0 

  

ɼʘʣʝʝ ʧʦʷʚʣʷʝʪʩʷ ʜʚʘ ʚʦʟʤʦʞʥʳʭ (ʚʝʨʦʷʪʥʦʩʪʥʳʭ) ʩʦʙʳʪʠʷ: 

¶ ʆʙʳʯʥʦʝ ʢʦʥʪʘʢʪʠʨʦʚʘʥʠʝ ʠʥʜʠʚʠʜʦʚ ʚ ʧʦʧʫʣʷʮʠʠ (ʝʩʣʠ ʫʯʝʩʪʴ ʯʪʦ ʢʘʞʜʳʡ 
ʢʦʥʪʘʢʪʠʨʫʝʪ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʩ ʣʶʙʳʤ ʜʨʫʛʠʤ ʯʝʣʦʚʝʢʦʤ- ʵʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʨʘʚʥʘ 1/H, 

ʛʜʝ ʅ- ʦʙʲʝʤ ʧʦʧʫʣʷʮʠʠ). 

¶ ɺʝʨʦʷʪʥʦʩʪʴ ʟʘʨʘʞʝʥʠʷ ʧʨʠ ʢʦʥʪʘʢʪʝ (ɓ). 

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʤʳ ʩʤʦʞʝʤ ʧʦʩʯʠʪʘʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʟʘʨʘʞʝʥʠʷ ʢʦʥʢʨʝʪʥʦʛʦ 

ʚʦʩʧʨʠʠʤʯʠʚʦʛʦ ʚ ʦʧʨʝʜʝʣʝʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ: 
‍

Ὄ
Ƞ 

 
 

9 SEIR- çsusceptibleè-ʚʦʩʧʨʠʠʤʯʠʚʳʝ, çexposedè-ʢʦʥʪʘʢʪʥʳʝ, çinfectedè-ʠʥʬʠʮʠʨʦʚʘʥʥʳʝ, çrecoveredè- 

ʚʳʟʜʦʨʦʚʝʚʰʠʝ.  
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ɸ ʝʩʣʠ ʚʟʷʪʴ ʚ ʨʘʩʯʝʪ ʚʩʝʭ  ʚʦʩʧʨʠʠʤʯʠʚʳʭ, ʧʦʣʫʯʠʪʩʷ: 
Ὓ ‍

Ὄ
Ƞ 

ɽʩʣʠ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʩʪʘʥʝʪ ʙʦʣʴʰʝ ʪʦ ʫʨʘʚʥʝʥʠʝ ʧʨʠʤʝʪ ʪʘʢʦʡ ʚʠʜ 
Ὓ Ὅ ‍

Ὄ
Ƞ 

Cʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʦʣ-ʚʦ ʚʦʩʧʨʠʠʤʯʠʚʳʭ ʥʘ ʰʘʛʝ (n+1) ʙʫʜʝʪ ʫʤʝʥʴʰʘʪʴʩʷ ʥʘ 0,99*ɓ: 

Ὓ Ὓ
ὛϽὍϽ‍

ὔ
Ƞ 

ɼʘʣʝʝ, ʚʦʩʧʨʠʠʤʯʠʚʳʝ ʧʦʧʘʜʘʶʪ ʚ ʛʨʫʧʧʫ E. ʊʫʜʘ ʧʦʧʘʜʘʶʪ ʪʝ, ʢʪʦ ʢʦʥʪʘʢʪʠʨʦʚʘʣ 

ʩ ʙʦʣʴʥʳʤʠ, ʥʦ ʩʘʤʠ ʝʱʝ ʥʝ ʟʘʨʘʟʥʳ. ʏʠʩʣʦ ʢʦʥʪʘʢʪʥʳʭ ʙʫʜʝʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʟʘ ʩʯʝʪ 

ʚʝʨʦʷʪʥʦʩʪʠ ʢʦʥʪʘʢʪʠʨʦʚʘʥʠʷ S c I, ʠ ʫʤʝʥʴʰʘʪʴʩʷ ʟʘ ʩʯʝʪ ʧʦʧʘʜʘʥʠʷ ʚ ʛʨʫʧʧʫ 

ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ (ʟʘʨʘʟʥʳʭ) ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ Ŭ (ʯʠʩʣʦ ʦʙʨʘʪʥʦʝ 

ʜʣʠʪʝʣʴʥʦʩʪʠ ɽ-ʧʝʨʠʦʜʘ, 

 Ὁ ‌z]); 

Ὁ Ὁ
ὛϽὍϽ‍

ὔ
Ὁ Ͻ‌Ƞ 

ʊʝʧʝʨʴ, ʯʠʩʣʦ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʧʝʨʝʭʦʜʘ ὉᴼὍ, ʠ 

ʫʤʝʥʴʥʴhʘʝʪʩʷ ʟʘ ʩʯʝʪ ʚʳʟʜʦʨʘʚʣʠʚʘʶʱʠʭ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ ɔ (ʯʠʩʣʦ ʦʙʨʘʪʥʦʝ ʚʨʝʤʝʥʠ 

ʙʦʣʝʟʥʠ).  

Ὅ Ὅ Ὁ Ͻ‌ ὍϽ‎Ƞ 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʠʩʣʦ R ʫʚʝʣʠʯʠʪʩʷ ʟʘʩʯʝʪ ʧʝʨʝʭʦʜʘ ὍO Ὑ, ʪ.ʝ: 

Ὑ Ὑ ὍϽ‎Ƞ 
 

 
ɽʩʣʠ ʙʨʘʪʴ ʚ ʨʘʩʯʝʪ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʚʨʝʤʝʥʠ, ʥʫʞʥʦ ʧʨʦʩʪʦ ʧʨʦʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ 

ʫʨʘʚʥʝʥʠʷ, ʧʨʠ ʵʪʦʤ ʫʯʠʪʳʚʘʪʴ ʢʦʵʬʬʠʮʠʝʥʪ ʩʤʝʨʪʥʦʩʪʠ Õ (ʫʨʦʚʝʥʴ ʩʤʝʨʪʥʦʩʪʠ- 

ʦʪʥʦʰʝʥʠʝ ʢʦʣ-ʚʘ ʫʤʝʨʰʠʭ ʢ ʦʙʲʝʤʫ ʧʦʧʫʣʷʮʠʠ).  

 

 

 

  

  

 

 

 

ʈʠʩ.5. ɻʨʘʬʠʢ ʤʦʜʝʣʠ SEIR. 
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ʕʪʠ ʫʨʘʚʥʝʥʠʷ ʠ ʣʝʞʘʪ ʚ ʦʩʥʦʚʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʤʦʜʝʣʠ SEIR. ɺʭʦʜʥʳʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʜʣʷ ʧʨʦʛʨʘʤʤʳ ʙʫʜʫʪ: ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ, ʢʦʣʠʯʝʩʪʚʦ ʚʦʩʧʨʠʠʤʯʠʚʳʭ, 

ʥʘʯʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʨʘʞʝʥʥʳʭ, ʠʥʢʫʙʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ, ʢʦʣʠʯʝʩʪʚʦ ʚʳʰʝʜʰʠʭ ʠʟ 

ʩʠʩʪʝʤʳ (ʫʜʘʣʝʥʠʝ, ʪ.ʝ. ʩʤʝʨʪʴ ʠʣʠ ʚʳʟʜʦʨʦʚʣʝʥʠʝ).  ɼʘʣʝʝ, ʧʨʦʛʨʘʤʤʘ ʩʘʤʘ, ʥʘ ʦʩʥʦʚʝ 

ʚʣʦʞʝʥʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʘʣʛʦʨʠʪʤʦʚ, ʙʫʜʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʭʦʜ ʧʘʥʜʝʤʠʠ, ʢʦʥʝʯʥʦ 

ʙʫʜʫʪ ʧʦʛʨʝʰʥʦʩʪʠ, ʚʝʜʴ ʚʩʝ ʩʯʠʪʳʚʘʝʤʦʝ ʚʝʨʦʷʪʥʦʩʪʥʦ. ɻʣʘʚʥʦʝ, ʯʪʦʙʳ ʧʦʛʨʝʰʥʦʩʪʴ ʥʝ 

ʙʳʣʘ ʚʝʣʠʢʘ, ʧʦʪʦʤʫ ʯʪʦ ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʧʨʦʛʨʘʤʤʘ ʙʝʩʧʦʣʝʟʥʘ.  

ʇʦʤʠʤʦ ʵʧʠʜʝʤʠʦʣʦʛʠʠ ʠ ʨʘʜʠʦʣʦʛʠʠ, ʀʀ ʠʩʧʦʣʴʟʫʶʪ ʠ ʚ ʨʝʰʝʥʠʠ ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʧʨʦʙʣʝʤ. ʅʘʧʨʠʤʝʨ, ʚ 2016 ʛʦʜʫ ʫʯʝʥʳʝ ʉʠʨʠʥ ʋ., ʕʨʜʦʛʜʫ ʋ., ʇʦʣʘʪ ʌ., ʊʘʥ ʄ. ʠ 

ɸʣʴʭʘʜʞ ʈ. ʚ ʩʚʦʝʡ ʩʪʘʪʴʝ çʕʬʬʝʢʪʠʚʥʘʷ ʩʠʩʪʝʤʘ ʛʝʥʝʨʘʮʠʠ ʜʘʥʥʳʭ ʦʙ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ, 

ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʤ ʧʦʜʭʦʜʝè, ʜʦʢʘʟʘʣʠ, ʯʪʦ ʀʀ ʠʜʝʘʣʴʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ 

ʦʮʝʥʢʠ ʧʘʪʪʝʨʥʦʚ ʛʝʥʥʦʡ ʵʢʩʧʨʝʩʩʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʥʠ ʦʪʦʙʨʘʣʠ ʩʘʤʳʝ 

ʵʬʬʝʢʪʠʚʥʳʝ ʤʦʜʝʣʠ ʠ ʘʣʛʦʨʠʪʤʳ: ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ, ʠʝʨʘʨʭʠʯʝʩʢʫʶ 

ʄʘʨʢʦʚʩʢʫʶ ʤʦʜʝʣʴ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʷʢʦʙʳ ʩʣʫʯʘʡʥʦ 

ʠʟʤʝʥʷʶʱʠʭʩʷ ʩʠʩʪʝʤ, ʠ ɹʫʣʝʚʳʝ ʩʝʪʠ (bool-ʣʦʛʠʯʝʩʢʠʡ ʪʠʧ ʜʘʥʥʳʭ), ʠʩʧʦʣʴʟʫʶʱʠʝʩʷ ʚ 

ʙʠʦʣʦʛʠʠ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʝʛʫʣʷʪʦʨʥʳʭ ʩʝʪʝʡ. 

ʇʝʨʩʧʝʢʪʠʚʳ  ʨʘʟʚʠʪʠʷ ʀʀ  

ɺ 21 ʚʝʢʝ, ʚʝʜʫʱʠʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʢʦʤʧʘʥʠʠ ʘʢʪʠʚʥʦ ʠʥʚʝʩʪʠʨʫʶʪ ʚ ʨʘʟʚʠʪʠʝ ʀʀ. 

ɻʣʘʚʥʳʤ ʥʘ ʨʳʥʢʝ ʚʳʩʪʫʧʘʝʪ IBM ʠ ʝʛʦ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨ WATSON ʩʦ ʚʩʪʨʦʝʥʥʳʤ ʀʀ.  

ɼʣʷ ʦʙʫʯʝʥʠʷ ʵʪʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʢʦʤʧʘʥʠʷ ʧʨʠʦʙʨʝʣʘ 30 ʤʣʨʜ. ʤʝʜʠʮʠʥʩʢʠʭ 

ʩʥʠʤʢʦʚ ʟʘ 1 ʤʣʨʜ. ʜʦʣʣʘʨʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ IBM ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʧʨʦʝʢʪ, ʩ ʧʦʤʦʱʴʶ 

ʢʦʪʦʨʦʛʦ ʢʦʤʧʴʶʪʝʨ ʙʫʜʝʪ ʩʘʤ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʤʝʜʠʮʠʥʩʢʠʝ ʩʥʠʤʢʠ, ʪʝʤ ʩʘʤʳʤ 

ʵʢʦʥʦʤʠʪʩʷ ʚʨʝʤʷ ʚʨʘʯʘ ʠ ʧʦʚʳʩʠʪʩʷ ʪʦʯʥʦʩʪʴ ʦʮʝʥʠʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ. ʇʨʦʝʢʪ 

ʥʘʟʳʚʘʝʪʩʷ - IBM Medical Sieve. 

ʇʦʤʠʤʦ IBM ʚ ʨʘʟʚʠʪʠʝ ʀʀ ʚʢʣʘʜʳʚʘʶʪʩʷ ʠ ʜʨʫʛʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʛʠʛʘʥʪʳ- 

Amazon, Microsoft, Apple.  

ɺ ʈʦʩʩʠʠ ʞʝ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʀʀ ʚ ʤʝʜʠʮʠʥʝ ʚʥʝʩ ʌʝʜʝʨʘʣʴʥʳʡ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ çʀʥʬʦʨʤʘʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝè ʈɸʅ. ʅʘʧʨʠʤʝʨ, ʥʘ ʵʪʦʡ 

ʧʣʘʪʬʦʨʤʝ ʙʳʣʘ ʩʦʟʜʘʥʘ ʀʀ, ʩʧʦʩʦʙʥʘʷ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʨʘʟʚʠʪʠʝ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ ʫ 

ʙʦʣʴʥʳʭ ʧʘʥʢʨʝʘʪʠʪʦʤ. ɺʪʦʨʳʤ ʜʚʠʛʘʪʝʣʝʤ IT-ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʧʨʦʛʨʝʩʩʘ ʚ ʨʦʩʩʠʡʩʢʦʡ 

ʤʝʜʠʮʠʥʝ ʷʚʣʷʝʪʩʷ ʢʦʤʧʘʥʠʷ ʂ-ʉʢʘʡ. ʆʥʠ ʧʝʨʚʳʝ ʚ ʈʦʩʩʠ ʨʘʟʤʝʩʪʠʣʠ ʀʀ ʜʣʷ ʤʝʜʠʮʠʥʳ ʚ 

ʨʝʝʩʪʨʝ ʨʦʩʩʠʡʩʢʦʛʦ ʇʆ. ʊʘʢʞʝ ʚ ʩʝʪʠ ʨʘʟʤʝʱʝʥʘ ʠʭ ʧʣʘʪʬʦʨʤʘ ʧʨʦʛʥʦʟʥʦʡ ʘʥʘʣʠʪʠʢʠ 

Webiomed, ʥʘ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʥʘʡʪʠ ʠʥʪʝʨʝʩʥʳʝ ʩʪʘʪʴʠ ʧʦ ʀʀ ʚ ʤʝʜʠʮʠʥʝ.  

ɿʘʢʣʶʯʝʥʠʝ 

ʀʪʘʢ, ʚ ʩʪʘʪʴʝ ʤʳ ʨʘʩʩʤʦʪʨʝʣʠ ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʀʀ ʠ ʧʨʠʤʝʨʳ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʚ 

ʤʝʜʠʮʠʥʝ. ɹʳʣʘ ʨʘʩʩʤʦʪʨʝʥʘ SEIR ʤʦʜʝʣʴ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʘʥʜʝʤʠʠ ʠ ʝʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʦʩʥʦʚʘ. ʊʘʢʞʝ ʚ ʧʨʦʮʝʩʩʝ ʧʦʠʩʢʘ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʜʘʥʥʦʡ ʩʪʘʪʴʠ, ʩʪʘʣʦ 

ʧʦʥʷʪʥʦ, ʯʪʦ ʚʝʜʫʱʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʢʦʤʧʘʥʠʠ ʜʝʣʘʶʪ ʚʝʩʦʤʳʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʀʀ ʚ 

ʤʝʜʠʮʠʥʝ. IBM, Microsoft, Amazon, Apple ʪʨʘʪʷʪ ʦʛʨʦʤʥʳʝ ʜʝʥʴʛʠ ʜʣʷ ʟʘʢʫʧʢʠ 

ʠʥʬʦʨʤʘʮʠʠ, ʯʪʦʙʳ ʦʙʫʯʠʪʴ ʩʚʦʠ ʩʫʧʝʨ-ʢʦʤʧʴʶʪʝʨʳ. ɼʣʷ ʵʪʦʛʦ ʦʥʠ ʧʦʛʣʦʱʘʶʪ ʤʝʣʢʠʝ 

ʢʦʤʧʘʥʠʠ ʠ ʩʪʘʨʪʘʧʳ. 

ɹʣʘʛʦʜʘʨʷ ʪʘʢʠʤ ʠʥʚʝʩʪʠʮʠʷʤ ʀʀ ʚ ʥʘʰʝ ʚʨʝʤʷ ʩʧʦʩʦʙʥʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ, 

ʩʦʙʠʨʘʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʨʘʩʰʠʨʷʪʴ ʙʘʟʫ ʜʘʥʥʳʭ ʦ ʧʘʮʠʝʥʪʘʭ, ʪ.ʝ. ʩʫʱʝʩʪʚʝʥʥʦ ʦʙʣʝʛʯʘʝʪ 

ʨʘʙʦʪʫ ʚʨʘʯʘ. ʊʝ ʞʝ ʩʘʤʳʝ ʨʘʟʨʘʙʦʪʢʠ IBM-  ʧʣʘʪʬʦʨʤʘ Watson Health- ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʦʥʢʦʣʦʛʠʠ, ʝʩʪʴ ʠ ʝʛʦ ʨʦʩʩʠʡʩʢʠʡ ʘʥʘʣʦʛ - ʨʘʟʨʘʙʦʪʢʘ TeleMD. ʊʘʢʞʝ ʚ ʤʝʜʠʮʠʥʝ 

ʟʥʘʯʠʪʝʣʴʥʳ ʪʝʭʥʦʣʦʛʠʠ Google, ʥʘʧʨʠʤʝʨ, DeepMind Health, ʩʧʦʩʦʙʥʦ ʚʳʷʚʣʷʪʴ 

ʥʝʢʦʪʦʨʳʝ ʛʣʘʟʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʚʠʪʠʝ ʀʀ ʚ ʤʝʜʠʮʠʥʝ ʚʝʩʴʤʘ ʧʝʨʩʧʝʢʪʠʚʥʦ ʠ ʩʪʨʝʤʠʪʝʣʴʥʦ, ʠ 

ʜʘʞʝ ʫʞʝ ʚ ʥʘʰʝ ʚʨʝʤʷ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʠ ʟʘʙʦʣʝʚʘʥʠʡ, 

ʧʨʝʜʩʢʘʟʘʥʠʠ, ʦʪʩʣʝʞʠʚʘʥʠʠ ʠ ʢʦʥʩʫʣʴʪʘʮʠʠ.  
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ʀʥʬʦʨʤʘʪʠʟʘʮʠʷ ʦʙʱʝʩʪʚʘ, ʚʚʝʜʝʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦ ʚʩʝ ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ 

ʚʦ ʦʙʣʘʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʥʘʧʨʘʚʣʝʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʩʜʝʣʘʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʵʪʦʡ 

ʦʙʣʘʩʪʠ ʘʢʪʫʘʣʴʥʳʤʠ. 

ɼʝʬʠʥʠʮʠʷ çʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪè ʦʙʩʫʞʜʘʝʪʩʷ ʠ ʠʟʫʯʘʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚ 

ʨʘʟʥʳʭ ʦʙʣʘʩʪʷʭ ʥʘʫʢʠ ʠ ʨʘʟʥʳʝ ʩʧʝʮʠʘʣʠʩʪʳ ʦʧʨʝʜʝʣʷʶʪ ʝʝ ʧʦ-ʨʘʟʥʦʤʫ. 

ɻ. ʉ. ʆʩʠʧʦʚ [3] ʩʯʠʪʘʝʪ, ʯʪʦ ʀʀ ʷʚʣʷʝʪʩʷ ʧʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʥʘʫʢ ʠ ʪʝʭʥʦʣʦʛʠʡ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʥʘ ʝʛʦ ʦʩʥʦʚʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʨʘʮʠʦʥʘʣʴʥʳʝ ʜʝʡʩʪʚʠʷ ʠ ʫʤʦʟʘʢʣʶʯʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤ ʠ 

ʜʨʫʛʠʭ ʫʩʪʨʦʡʩʪʚ. 

ʇ. ʄ. ʄʦʨʭʘʪ ʦʧʨʝʜʝʣʷʝʪ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʢʘʢ ʧʦʣʥʦʩʪʴʶ 

ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʫʶʩʷ ʪʝʭʥʠʢʫ, ʚʢʣʶʯʘʷ ʢʠʙʝʨʥʝʪʠʯʝʩʢʫʶ ʙʠʦʩʠʩʪʝʤʫ, ʢʦʪʦʨʘʷ ʨʘʩʰʠʨʷʝʪ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʜʝʣʘʝʪ ʚʦʟʤʦʞʥʳʤ ʤʳʰʣʝʥʠʝ, ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʶ, ʥʝʟʘʚʠʩʠʤʦʝ ʦʙʫʯʝʥʠʝ, 

ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʠ ʪ. ʜ. ɿʜʝʩʴ ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʝʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʨʘʟʫʤʫ. 

ʉʝʨʜʝʥ ɻʘʨʨʠ ʧʠʰʝʪ, ʯʪʦ ʀʀ ð ʵʪʦ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʘʷ ʦʙʣʘʩʪʴ, ʚʢʣʶʯʘʶʱʘʷ 

ʠʜʝʠ, ʤʝʪʦʜʳ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠʟ ʨʘʟʣʠʯʥʳʭ ʥʘʫʢ, ʚʢʣʶʯʘʷ (ʩʨʝʜʠ ʧʨʦʯʝʛʦ) ʩʪʘʪʠʩʪʠʢʫ, 

ʣʠʥʛʚʠʩʪʠʢʫ, ʨʦʙʦʪʦʪʝʭʥʠʢʫ, ʵʣʝʢʪʨʦʪʝʭʥʠʢʫ, ʤʘʪʝʤʘʪʠʢʫ, ʵʢʦʥʦʤʠʢʫ, ʣʦʛʠʢʫ ʠ 

ʬʠʣʦʩʦʬʠʶ... ʀʀ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʥʘʙʦʨ ʪʝʭʥʦʣʦʛʠʡ, ʚʦʟʥʠʢʰʠʭ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʥʘʫʯʥʳʭ ʠ ʯʘʩʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʤʦʞʝʤ ʩʦʟʜʘʪʴ ʜʣʷ ʩʝʙʷ ʙʦʣʝʝ 

ʧʦʣʝʟʥʫʶ ʢʦʥʮʝʧʮʠʶ ʀʀ, ʝʩʣʠ ʥʘʯʥʝʤ ʨʘʟʙʠʨʘʪʴʩʷ ʚ ʙʘʟʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʪʦ ʣʫʯʰʝ 

ʦʙʝʩʧʝʯʠʤ ʝʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ [5]. 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʨʳʥʢʝ ʀʊ-ʪʝʭʥʦʣʦʛʠʡ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʧʨʦʜʫʢʪʦʚ, 

ʠʩʧʦʣʴʟʫʶʱʠʭ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʜʣʷ ʬʠʥʘʥʩʦʚʦʡ ʩʬʝʨʳ, ʵʢʦʥʦʤʠʢʠ, ʙʠʟʥʝʩ-

https://www.sciencedirect.com/science/article/pii/S0846537118300305
https://webiomed.ai/blog/
https://nplus1.ru/material/2019/12/26/epidemic-math
mailto:bayramukova-79@mail.ru
mailto:diana.papshuova@bk.ru
mailto:lialinka5@gmail.com
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ʘʥʘʣʠʪʠʢʠ. ʈʳʥʦʢ ʀʊ-ʧʨʦʜʫʢʪʦʚ ʜʣʷ ʶʨʠʜʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʪʦʣʴʢʦ 

ʨʘʟʚʠʚʘʝʪʩʷ. ʉʨʝʜʠ ʀʊ-ʧʨʦʜʫʢʪʦʚ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʘʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʢʘʢ LegalTech 

(ʨʠʩ.1) ï ʨʳʥʦʢ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʜʣʷ ʶʨʠʩʪʦʚ ʠ ʠʭ ʢʣʠʝʥʪʦʚ, ʢʦʪʦʨʳʡ ʚ 

ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʩʪʘʣ ʦʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ 

ʙʠʟʥʝʩʘ. 

 

 
ʈʠʩ.1 ïʩʪʨʫʢʪʫʨʘ ʨʳʥʢʘ LegalTech 

 

ʇʨʝʞʜʝ ʯʝʤ ʧʨʝʜʩʪʘʚʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʨʳʥʢʘ ʀʊ-ʧʨʦʜʫʢʪʦʚ ʜʣʷ 

ʶʨʠʜʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʠ, ʨʘʩʩʤʦʪʨʠʤ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʵʪʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʦʧʨʝʜʝʣʷʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʵʪʦʡ ʩʬʝʨʝ. 

ʉʧʝʮʠʬʠʢʦʡ ʨʘʙʦʪʳ ʶʨʠʩʪʘ ʷʚʣʷʝʪʩʷ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʩʠʪʫʘʮʠʶ ʠ 

ʧʨʝʜʣʘʛʘʪʴ ʥʝʩʪʘʥʜʘʨʪʥʳʝ ʨʝʰʝʥʠʷ ʚ ʧʦʣʴʟʫ ʢʣʠʝʥʪʘ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʨʠʩʢʘʤʠ ʠ 

ʩʫʜʝʙʥʳʤʠ ʠʟʜʝʨʞʢʘʤʠ. 

ʀʩʧʦʣʴʟʫʝʤʳʝ ʚ ʶʨʠʜʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʜʦʢʫʤʝʥʪʳ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ 

ʛʨʫʧʧʳ: ʚʳʩʦʢʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ, ʩʣʘʙʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʠ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ 

ʜʦʢʫʤʝʥʪʳ. 

 ɽʩʣʠ ʢ ʩʣʦʞʥʳʤ ʷʟʳʢʦʚʳʤ ʨʝʰʝʥʠʷʤ ʤʘʰʠʥʥʘʷ ʦʙʨʘʙʦʪʢʘ ʜʦʢʫʤʝʥʪʦʚ ʥʝ ʥʫʞʥʘ, 

ʪʦ ʜʣʷ ʜʦʢʫʤʝʥʪʦʚ ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʛʨʫʧʧʳ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪ ʙʦʣʴʰʠʥʩʪʚʦ ʚ ʦʙʣʘʩʪʠ 

ʧʨʘʚʘ ʪʝʭʥʦʣʦʛʠʷ NLP  - ʝʜʠʥʩʪʚʝʥʥʳʡ ʠʥʩʪʨʫʤʝʥʪ, ʩʧʦʩʦʙʥʳʡ ʩʧʨʘʚʠʪʴʩʷ ʩ ʵʪʦʡ ʟʘʜʘʯʝʡ 

ɺʩʝ ʜʦʩʪʫʧʥʳʝ ʶʨʠʩʪʘʤ ʪʝʭʥʦʣʦʛʠʠ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʧʷʪʴ ʛʨʫʧʧ: 

- ʢʦʥʩʪʨʫʢʪʦʨʳ ʜʦʢʫʤʝʥʪʦʚ, ʨʘʙʦʪʘʶʱʠʝ ʥʘ ʦʩʥʦʚʝ ʪʠʧʦʚʳʭ ʠ 

ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʰʘʙʣʦʥʦʚ; 

- ʙʦʪʳ - ʶʨʠʩʪʳ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʚ ʧʨʝʜʲʷʚʣʝʥʠʠ ʠʩʢʦʚʳʭ ʟʘʷʚʣʝʥʠʡ, 

ʩʦʩʪʘʚʣʝʥʠʠ ʜʦʛʦʚʦʨʦʚ, ʨʝʛʠʩʪʨʘʮʠʠ ʢʦʤʧʘʥʠʡ, ʦʪʯʝʪʥʦʩʪʠ ʦ ʜʦʭʦʜʘʭ; 

- ʩʝʨʚʠʩʳ ʧʨʦʚʝʨʢʠ ʢʦʥʪʨʘʛʝʥʪʘ, ʦʙʲʝʜʠʥʷʶʱʠʝ ʦʙʱʝʜʦʩʪʫʧʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʠʟ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʨʝʝʩʪʨʦʚ (ʌʝʜʨʝʩʫʨʩ, ʂɸɼ ʠ ʪ.ʜ.); 

- ʩʠʩʪʝʤʳ ʦʪʙʦʨʘ ʧʨʝʮʝʜʝʥʪʥʦʛʦ ʧʨʘʚʘ ʠ ʩʧʨʘʚʦʯʥʦ-ʧʨʘʚʦʚʳʝ ʩʠʩʪʝʤʳ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʚʳʧʦʣʥʠʪʴ ʙʘʟʦʚʳʡ ʧʦʠʩʢ ʢʣʶʯʝʚʳʭ ʩʣʦʚ, ʬʨʘʟ, ʪʝʛʦʚ ʚ ʦʪʢʨʳʪʦʡ ʙʘʟʝ 

ʜʘʥʥʳʭ ʜʘʥʥʳʝ ʩʫʜʝʙʥʳʭ ʨʝʰʝʥʠʡ, ʤʦʛʫʪ ʧʨʝʜʦʩʪʘʚʠʪʴ ʚʩʝ ʜʦʢʫʤʝʥʪʳ, ʩʦʜʝʨʞʘʱʠʝ 

ʠʩʢʦʤʦʝ ʩʣʦʚʦ, ʙʝʟ ʢʦʥʪʝʢʩʪʘ ʠ ʪ. ʜ.; 

- - ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ, ʟʘʜʘʯʘʤʠ ʠ ʜʦʢʫʤʝʥʪʘʤʠ. 
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ʊʝʢʩʪʦʚʳʝ ʠʣʠ ʛʦʣʦʩʦʚʳʝ ʙʦʪʳ - çʮʠʬʨʦʚʳʝ ʶʨʠʩʪʳè ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʶʨʠʜʠʯʝʩʢʠʝ 

ʢʦʥʩʫʣʴʪʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʜʦʢʫʤʝʥʪʳ. ʆʜʥʘʢʦ ʚʩʝʩʪʦʨʦʥʥʝʝ ʚʥʝʜʨʝʥʠʝ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʩʬʝʨʝ ʶʨʠʜʠʯʝʩʢʠʭ ʫʩʣʫʛ ʠʤʝʝʪ çʧʣʶʩʳè ʠ çʤʠʥʫʩʳè. 

ʂ ʯʘʪ-ʙʦʪʫ (Docubot, LawBot, RentersUnion, Legalibot, Lexi) ʤʦʞʥʦ ʙʫʜʝʪ 

ʦʙʨʘʪʠʪʴʩʷ ʟʘ ʧʦʤʦʱʴʶ ʚ ʣʶʙʦʝ ʚʨʝʤʷ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʜʣʷ ʟʘʥʷʪʳʭ ʣʶʜʝʡ. 

ʊʘʢʞʝ ʞʠʪʝʣʠ ʦʪʜʘʣʝʥʥʳʭ ʨʘʡʦʥʦʚ ʪʘʢʞʝ ʠʩʧʳʪʳʚʘʶʪ ʪʨʫʜʥʦʩʪʠ ʩ ʧʦʣʫʯʝʥʠʝʤ 

ʶʨʠʜʠʯʝʩʢʦʡ ʧʦʤʦʱʠ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʥʝʙʦʣʴʰʦʡ ʥʘʩʝʣʝʥʥʳʡ ʧʫʥʢʪ ʠʣʠ ʞʠʣʘʷ ʟʦʥʘ 

ʚʜʘʣʠ ʦʪ ʛʦʨʦʜʘ. ɺ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʯʘʪ-ʙʦʪʳ ʪʘʢʞʝ ʤʦʛʫʪ ʧʨʠʡʪʠ ʥʘ ʧʦʤʦʱʴ, ʧʦʩʢʦʣʴʢʫ 

ʢʦʥʩʫʣʴʪʠʨʦʚʘʪʴʩʷ ʤʦʞʥʦ ʠʟ ʣʶʙʦʡ ʪʦʯʢʠ ʤʠʨʘ, ʛʜʝ ʧʦʜʢʣʶʯʝʥ ʀʥʪʝʨʥʝʪ. 

ʀʀ ʨʘʙʦʪʘʝʪ ʥʘ ʦʩʥʦʚʝ ʟʘʣʦʞʝʥʥʦʛʦ ʚ ʥʝʛʦ ʘʣʛʦʨʠʪʤʘ, ʪʦ ʝʩʪʴ ʦʥ ʥʝ ʩʤʦʞʝʪ 

ʦʪʚʝʯʘʪʴ ʥʘ ʚʦʧʨʦʩʳ, ʥʘʧʠʩʘʥʥʳʝ ʠʥʘʯʝ, ʯʝʤ ʟʘʜʘʥʥʳʡ ʘʣʛʦʨʠʪʤʦʤ ʚʘʨʠʘʥʪ. ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʜʘʞʝ ʥʝʧʨʘʚʠʣʴʥʦʝ ʩʣʦʚʦ ʤʦʞʝʪ ʛʨʦʟʠʪʴ ʪʝʤ, ʯʪʦ ʀʀ ʥʝ ʩʤʦʞʝʪ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʠ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ. 

ʀʟ-ʟʘ ʥʝʜʦʩʪʘʪʢʘ ʟʥʘʥʠʡ ʶʨʠʩʧʨʫʜʝʥʮʠʠ ʠʣʠ ʧʨʦʩʪʦʛʦ ʵʥʪʫʟʠʘʟʤʘ ʛʨʘʞʜʘʥʝ ʥʝ 

ʚʩʝʛʜʘ ʤʦʛʫʪ ʯʝʪʢʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʩʚʦʠ ʚʟʛʣʷʜʳ ʠʣʠ ʧʨʦʙʣʝʤʳ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʶʨʠʩʪ, 

ʦʙʣʘʜʘʷ ʦʧʨʝʜʝʣʝʥʥʳʤ ʦʙʲʝʤʦʤ ʟʥʘʥʠʡ ʠ ʦʧʳʪʘ, ʟʥʘʷ ʯʝʣʦʚʝʯʝʩʢʫʶ ʧʩʠʭʦʣʦʛʠʶ, ʤʦʞʝʪ 

ʩʦʟʜʘʪʴ ʙʣʘʛʦʧʨʠʷʪʥʫʶ ʦʙʩʪʘʥʦʚʢʫ ʜʣʷ ʯʝʣʦʚʝʢʘ, ʦʙʨʘʱʘʶʱʝʛʦʩʷ ʟʘ ʧʦʤʦʱʴʶ, 

ʩʠʪʫʘʮʠʦʥʥʳʡ ʢʦʤʬʦʨʪ ʠ ʧʦʤʦʯʴ ʝʤʫ ʧʦʜʛʦʪʦʚʠʪʴ ʚʦʧʨʦʩ ʠ, ʢʦʥʝʯʥʦ ʞʝ, ʜʘʪʴ ʦʪʚʝʪ.  

ɺ ʢʦʥʩʪʨʫʢʪʦʨʘʭ ʜʦʢʫʤʝʥʪʦʚ ʤʦʞʥʦ ʩʢʘʯʘʪʴ ʙʦʣʝʝ 150 ʰʘʙʣʦʥʦʚ ʨʘʟʣʠʯʥʳʭ 

ʜʦʛʦʚʦʨʦʚ, ʢʘʜʨʦʚʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʠʩʢʦʚʳʭ ʟʘʷʚʣʝʥʠʡ ʠ ʜʦʢʫʤʝʥʪʦʚ, ʦʙʨʘʟʮʳ ʜʣʷ 

ʙʘʥʢʨʦʪʩʪʚʘ, ʟʘʱʠʪʳ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠ ʪ.ʧ. ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤʠ 

ʢʦʥʩʪʨʫʢʪʦʨʘʤʠ ʜʦʢʫʤʝʥʪʦʚ ʷʚʣʷʶʪʩʷ ʊʫʨʙʦʂʦʥʪʨʘʢʪ, ʖʨʘʡʪ,  FreshDoc, DOGOVOR.RU 

. 

 

 
ʈʠʩ.2 ï ʊʫʨʙʦʂʦʥʪʨʘʢʪ 
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ʈʠʩ.3ï FreshDoc 

 

ʉʠʩʪʝʤʳ ʧʦʜʙʦʨʢʠ ʩʫʜʝʙʥʦʡ ʧʨʘʢʪʠʢʠ (Caselook,) ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʙʘʟʫ ʘʢʪʦʚ ʘʨʙʠʪʨʘʞʥʳʭ ʩʫʜʦʚ, ʘ ʪʘʢʞʝ ʩʫʜʦʚ ʦʙʱʝʡ ʶʨʠʩʜʠʢʮʠʠ ʩ ʧʨʦʤʝʞʫʪʦʯʥʳʤʠ 

ʜʘʥʥʳʤʠ, ʦʩʫʱʝʩʪʚʣʷʶʪ ʜʝʪʘʣʴʥʳʡ ʧʦʠʩʢ ʧʦ ʣʶʙʳʤ ʧʘʨʘʤʝʪʨʘʤ, ʦʪʩʣʝʞʠʚʘʶʪ ʥʦʚʳʝ 

ʩʣʫʯʘʠ ʧʦ ʠʥʪʝʨʝʩʫʶʱʠʤ ʢʨʠʪʝʨʠʷʤ, ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʛʦʪʦʚʳʡ ʘʥʘʣʠʟ ʥʘʡʜʝʥʥʳʭ 

ʜʦʢʫʤʝʥʪʦʚ ʠ ʪ.ʜ. 

 

 
ʈʠʩ.4 ï Caselook 
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ʈʠʩ.5 ï Casebook 

 

ʂ ʩʦʞʘʣʝʥʠʶ, ʵʪʠ ʠʥʩʪʨʫʤʝʥʪʳ ʥʝ ʧʨʠʙʣʠʞʘʶʪ ʢ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʚʦʨʯʝʩʢʦʡ ʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʶʨʠʩʧʨʫʜʝʥʮʠʠ. ʆʥʠ ʣʠʰʴ ʦʙʣʝʛʯʘʶʪ ʨʘʙʦʪʫ ʶʨʠʩʪʦʚ, ʥʦ ʪʦʣʴʢʦ ʚ 

ʧʦʠʩʢʝ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʥʝ ʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ ʚ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʘʚʦʚʦʡ ʣʦʛʠʢʠ. 

ʋʯʠʪʳʚʘʷ ʩʧʝʮʠʬʠʢʫ ʶʨʠʜʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʦʥʠ ʥʝ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʠʟʘʮʠʠ ʪʨʫʜʘ ʶʨʠʩʪʦʚ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʨʳʥʦʢ Legaltech ʚ ʈʦʩʩʠʠ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʵʪʦʛʦ ʨʘʟʚʠʪʠʷ: ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʩʪʘʥʜʘʨʪʥʳʭ ʶʨʠʜʠʯʝʩʢʠʭ ʫʩʣʫʛ, ʨʦʩʪ ʦʥʣʘʡʥ 

ʶʨʠʜʠʯʝʩʢʠʭ ʫʩʣʫʛ ʜʣʷ ʢʣʠʝʥʪʦʚ, ʧʝʨʝʭʦʜ ʩʫʜʝʙʥʦʡ ʩʠʩʪʝʤʳ ʚ ʀʥʪʝʨʥʝʪ, ʩʦʟʜʘʥʠʝ 

ʨʝʰʝʥʠʡ ʥʘ ʙʘʟʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. ʊʘʢʞʝ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʥʘ 

ʦʪʝʯʝʩʪʚʝʥʥʦʤ ʨʳʥʢʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʥʝ ʤʦʛʫʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʙʝʩʧʝʯʠʪʴ 

ʩʫʱʝʩʪʚʝʥʥʫʶ ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʶʨʠʜʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ, ʧʦʟʚʦʣʷʶʪ ʨʝʰʘʪʴ ʣʦʢʘʣʴʥʳʝ 

ʟʘʜʘʯʠ, ʥʝ ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʪʚʦʨʯʝʩʢʦʤʫ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ ʧʨʘʚʫ. 

ʂʘʢʘʷ ʙʳ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʠ ʩʢʦʨʦʩʪʴ ʥʝ ʙʳʣʘ ʙʳ ʫ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ, ʦʥ ʦʩʪʘʝʪʩʷ ʠʩʢʫʩʩʪʚʝʥʥʳʤ. ɺ ʨʘʙʦʪʝ ʶʨʠʩʪʦʚ ʠ ʘʜʚʦʢʘʪʦʚ ʝʩʪʴ ʤʥʦʛʦ 

ʥʶʘʥʩʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʣʶʜʴʤʠ. ʖʨʠʩʪ ʜʦʣʞʝʥ ʫʤʝʪʴ ʨʘʩʧʦʣʦʞʠʪʴ ʢ ʩʝʙʝ ʢʣʠʝʥʪʘ, 

ʚʩʝʣʠʪʴ ʚ ʥʝʛʦ ʫʚʝʨʝʥʥʦʩʪʴ ʚ ʪʦʤ, ʯʪʦ ʢ ʝʛʦ ʧʨʦʙʣʝʤʝ ʦʪʥʝʩʫʪʩʷ ʩ ʜʦʣʞʥʳʤ ʚʥʠʤʘʥʠʝʤ. ɺ 

ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʘʜʚʦʢʘʪʫ ʥʝʦʙʭʦʜʠʤʦ ʵʤʦʮʠʦʥʘʣʴʥʦ ʥʘʩʪʨʦʠʪʴʩʷ ʚʦ ʚʨʝʤʷ 

ʚʳʩʪʫʧʣʝʥʠʷ ʚ ʩʫʜʝ, ʯʪʦʙʳ ʩʫʜʴʷ ʠʣʠ ʧʨʠʩʷʞʥʳʝ ʤʦʛʣʠ ʫʚʠʜʝʪʴ ʠʩʪʠʥʥʫʶ ʯʝʣʦʚʝʯʝʩʢʫʶ 

ʩʫʜʴʙʫ ʟʘ ʧʨʦʩʪʦʡ ʬʘʙʫʣʦʡ ʜʝʣʘ. ʖʨʠʩʪʳ ʦʩʦʟʥʘʶʪ, ʯʪʦ ʨʝʰʘʶʪ ʙʫʜʫʱʝʝ ʪʘʢʦʛʦ ʞʝ 

ʯʝʣʦʚʝʢʘ ʢʘʢ ʦʥʠ. ɺʩʪʘʝʪ ʚʦʧʨʦʩ, ʢʘʢ ʩ ʵʪʠʤ ʩʧʨʘʚʠʪʩʷ ʤʘʰʠʥʘ, ʢʦʪʦʨʘʷ ʣʠʰʝʥʘ 

ʯʝʣʦʚʝʯʝʩʢʠʭ ʯʫʚʩʪʚ ʠ ʵʤʦʮʠʡ ʠ ʤʳʩʣʠʪ ʠʥʘʯʝ, ʯʝʤ ʯʝʣʦʚʝʢ. 
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ʆʉʅʆɺʓ ʀʅʌʆʈʄɸʎʀʆʅʅʆʁ ɹɽɿʆʇɸʉʅʆʉʊʀ ɺ 

ʇʈɸɺʆʆʍʈɸʅʀʊɽʃʔʅʓʍ ʆʈɻɸʅɸʍ - ʂɸʂ ʌɸʂʊʆʈ ʇʈɸɺʆɺʆɻʆ 

ʈɽɻʋʃʀʈʆɺɸʅʀʗ ʖʈʀɼʀʏɽʉʂʆʁ ʉʀʉʊɽʄʓ. 

ɹʦʨʣʘʢʦʚʘ ʄ.ɸ., ɹʘʡʯʦʨʦʚ ɼ.ʊ., ɹʘʡʯʦʨʦʚʘ ʂ.ʊ. 

(ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ, ʛ. ʏʝʨʢʝʩʩʢ) 

 

ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʠʩʩʣʝʜʫʝʪʩʷ ʦʩʥʦʚʥʘʷ ʨʦʣʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ 

ʧʨʘʚʦʧʦʨʷʜʢʝ ʠ ʧʨʘʚʦʚʦʤ ʨʝʛʫʣʠʨʦʚʘʥʠʠ. ʊʘʢʞʝ ʚ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʨʦʣʴ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʠ ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʦʚ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ 

ʦʨʛʘʥʦʚ, ʦʙʩʫʞʜʘʶʪʩʷ ʧʨʠʥʮʠʧʳ ʩʦʙʣʶʜʝʥʠʷ ʥʦʨʤ ʠ ʩʪʘʥʜʘʨʪʦʚ ʜʣʷ ʛʘʨʘʥʪʠʨʦʚʘʥʠʷ ʧʨʘʚ 

ʛʨʘʞʜʘʥ ʠ ʙʦʨʴʙʳ ʩ ʧʨʝʩʪʫʧʥʦʩʪʴʶ.  

ʅʘʯʘʣʦ XXI ʚʝʢʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʪʯʝʪʣʠʚʦ ʚʳʨʘʞʝʥʥʳʤʠ ʷʚʣʝʥʠʷʤʠ 

ʛʣʦʙʘʣʠʟʘʮʠʠ ʠ ʧʝʨʝʭʦʜʘ ʦʪ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʦʙʱʝʩʪʚʘ ʢ ʦʙʱʝʩʪʚʫ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤʫ. 

ʕʪʦʪ ʧʝʨʝʭʦʜ ʦʟʥʘʯʘʝʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʪʨʫʢʪʫʨʝ ʵʢʦʥʦʤʠʢʠ, ʩʦʮʠʘʣʴʥʳʭ 

ʦʪʥʦʰʝʥʠʷʭ ʠ ʢʫʣʴʪʫʨʥʦʡ ʜʠʥʘʤʠʢʝ, ʘ ʝʩʣʠ ʙʳʪʴ ʪʦʯʥʝʝ:  

 ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʨʝʚʦʣʶʮʠʷ: ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʥʪʝʨʥʝʪʘ ʠ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʤʝʥʷʝʪ 

ʩʧʦʩʦʙʳ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʦʙʨʘʟʦʚʘʥʠʷ, ʨʘʙʦʪʳ ʠ ʨʘʟʚʣʝʯʝʥʠʡ. ʕʪʦ ʩʦʟʜʘʝʪ ʥʦʚʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʚʳʟʦʚʳ.  

- ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʱʝʩʪʚʦ: ʆʙʱʝʩʪʚʦ, ʛʜʝ ʜʦʩʪʫʧ ʢ ʟʥʘʥʠʷʤ ʠ ʠʥʬʦʨʤʘʮʠʠ ʩʪʘʥʦʚʠʪʩʷ 

ʢʣʶʯʝʚʳʤ ʨʝʩʫʨʩʦʤ, ʠ ʛʜʝ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʛʨʘʤʦʪʥʦʩʪʴ ʠʤʝʶʪ ʦʩʦʙʝʥʥʦʝ 

ʟʥʘʯʝʥʠʝ.  

- ɹʝʟʦʧʘʩʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ: ʩ ʨʦʩʪʦʤ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʚʦʟʨʘʩʪʘʶʪ ʠ ʫʛʨʦʟʳ ʚ ʦʙʣʘʩʪʠ 

ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ. ɿʘʱʠʪʘ ʜʘʥʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʩʪʘʥʦʚʠʪʩʷ ʧʨʠʦʨʠʪʝʪʦʤ. 

- ʉʦʮʠʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ: ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʱʝʩʪʚʦ ʤʝʥʷʝʪ ʩʦʮʠʘʣʴʥʳʝ ʩʪʨʫʢʪʫʨʳ ʠ 

ʦʪʥʦʰʝʥʠʷ. ʉʝʪʝʚʳʝ ʤʝʜʠʘ ʠ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʚʣʠʷʶʪ ʥʘ ʦʙʱʝʩʪʚʝʥʥʦʝ ʤʥʝʥʠʝ ʠ 

ʘʢʪʠʚʠʟʘʮʠʶ ʛʨʘʞʜʘʥ.  

-ʋʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ: ʇʝʨʝʭʦʜ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤʫ ʦʙʱʝʩʪʚʫ ʪʘʢʞʝ ʪʨʝʙʫʝʪ 

ʨʘʩʩʤʦʪʨʝʥʠʷ ʚʦʧʨʦʩʦʚ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ.  

ɺʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʪʨʝʙʫʶʪ ʧʨʠʤʝʥʝʥʠʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚʦ ʤʥʦʛʠʭ ʘʩʧʝʢʪʘʭ ʠ ʩʬʝʨʘʭ ʞʠʟʥʠ. 

ʂʨʘʪʢʦ ʨʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ: 
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- ɹʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʦʝ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ: ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ 

ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʙʦʣʝʝ ʪʦʯʥʳʝ ʠ ʩʚʦʝʚʨʝʤʝʥʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʯʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʣʫʯʰʝʡ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʦʨʠʝʥʪʘʮʠʠ ʠ ʧʣʘʥʠʨʦʚʘʥʠʶ.  

- ʋʣʫʯʰʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʢ ʠʥʬʦʨʤʘʮʠʠ: ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʜʝʣʘʶʪ ʠʥʬʦʨʤʘʮʠʶ 

ʜʦʩʪʫʧʥʦʡ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʯʪʦ ʫʣʫʯʰʘʝʪ ʜʦʩʪʫʧ ʢ ʟʥʘʥʠʷʤ ʠ ʜʘʥʥʳʤ ʜʣʷ 

ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʢʣʠʝʥʪʦʚ.  

- ʋʣʫʯʰʝʥʠʝ ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʘʤʠ: ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ, ʦʪ ʵʥʝʨʛʝʪʠʢʠ ʜʦ ʫʧʨʘʚʣʝʥʠʷ 

ʛʦʨʦʜʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʧʦʤʦʛʘʶʪ ʵʬʬʝʢʪʠʚʥʝʝ 

ʨʘʩʭʦʜʦʚʘʪʴ ʨʝʩʫʨʩʳ ʠ ʧʦʚʳʰʘʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ  

- ʈʘʟʚʠʪʠʝ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ: ʧʨʠʤʝʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʩʪʠʤʫʣʠʨʫʝʪ ʨʦʩʪ 

ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʠ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ ʚ ʩʬʝʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ.  

- ʋʣʫʯʰʝʥʥʦʝ ʢʣʠʝʥʪʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ: ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʪʘʢʠʝ ʢʘʢ CRM 

(ʫʧʨʘʚʣʝʥʠʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʤʠ ʩ ʢʣʠʝʥʪʘʤʠ), ʧʦʤʦʛʘʶʪ ʢʦʤʧʘʥʠʷʤ ʣʫʯʰʝ ʧʦʥʠʤʘʪʴ ʠ 

ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʢʣʠʝʥʪʦʚ.  

ʕʪʠ ʘʩʧʝʢʪʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ, ʢʘʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʚʣʠʷʶʪ ʥʘ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʘʩʧʝʢʪʳ ʥʘʰʝʡ ʞʠʟʥʠ, ʫʣʫʯʰʘʷ ʨʘʙʦʪʫ ʦʨʛʘʥʠʟʘʮʠʡ, ʧʦʚʳʰʘʷ ʢʘʯʝʩʪʚʦ 

ʫʩʣʫʛ ʠ ʩʧʦʩʦʙʩʪʚʫʷ ʠʥʥʦʚʘʮʠʦʥʥʦʤʫ ʨʘʟʚʠʪʠʶ.  

ɻʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʷʚʣʷʝʪʩʷ ʟʘʱʠʪʘ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ, 

ʮʝʣʦʩʪʥʦʩʪʠ ʠ ʜʦʩʪʫʧʥʦʩʪʠ ʜʘʥʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʦʪ ʫʛʨʦʟ, ʘʪʘʢ ʠ 

ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ.  

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ (ʀɹ) - ʵʪʦ ʥʘʙʦʨ ʤʝʨ ʠ ʧʨʘʢʪʠʢ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʟʘʱʠʪʫ ʠʥʬʦʨʤʘʮʠʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʦʪ ʫʛʨʦʟ, ʪʘʢʠʭ ʢʘʢ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʡ 

ʜʦʩʪʫʧ, ʚʨʝʜʦʥʦʩʥʳʝ ʘʪʘʢʠ ʠ ʫʪʝʯʢʠ ʜʘʥʥʳʭ, ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ, 

ʮʝʣʦʩʪʥʦʩʪʠ ʠ ʜʦʩʪʫʧʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ.  

ʉʨʝʜʠ ʫʛʨʦʟ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʚʳʜʝʣʷʶʪ ʩʣʫʯʘʡʥʳʝ, ʠʣʠ 

ʥʝʧʨʝʜʥʘʤʝʨʝʥʥʳʝ. ʀʭ ʩʣʝʜʩʪʚʠʝʤ ʤʦʛʫʪ ʩʣʫʞʠʪʴ, ʢʘʢ ʚʳʭʦʜ ʠʟ ʩʪʨʦʷ ʘʧʧʘʨʘʪʥʳʭ 

ʩʨʝʜʩʪʚ, ʪʘʢ ʠ ʥʝʧʨʘʚʠʣʴʥʳʝ ʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʥʝʧʨʦʠʟʚʦʣʴʥʳʝ ʦʰʠʙʢʠ ʚ 

ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ ʠ ʪ.ʜ.  

ʉʪʦʠʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʫʛʨʦʟʳ ʫʤʳʰʣʝʥʥʳʝ. ʕʪʦ ʥʘʤʝʨʝʥʥʳʝ ʜʝʡʩʪʚʠʷ ʠʣʠ 

ʘʢʪʳ, ʩʦʚʝʨʰʘʝʤʳʝ ʩ ʮʝʣʴʶ ʥʘʥʝʩʪʠ ʚʨʝʜ ʠʥʬʦʨʤʘʮʠʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʩʠʩʪʝʤʘʤ, ʠʣʠ 

ʥʘʨʫʰʠʪʴ ʠʭ ʥʦʨʤʘʣʴʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ.  

ʕʪʠ ʫʛʨʦʟʳ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ:  

ï ʍʘʢʝʨʩʢʠʝ ʘʪʘʢʠ  

ï ɺʨʝʜʦʥʦʩʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ  

ï ʌʠʰʠʥʛ ʠ ʩʦʮʠʘʣʴʥʘʷ ʠʥʞʝʥʝʨʠʷ  

ï ɼʝʥʝʞʥʳʝ ʤʦʰʝʥʥʠʯʝʩʪʚʘ  

ï ʋʪʝʯʢʘ ʜʘʥʥʳʭ  

ï ʂʠʙʝʨʰʧʠʦʥʘʞ  

ï ʉʝʪʝʚʳʝ ʘʪʘʢʠ ʠ ʦʪʢʘʟ ʚ ʦʙʩʣʫʞʠʚʘʥʠʠ  

ï ɺʥʫʪʨʝʥʥʠʝ ʫʛʨʦʟʳ  

ï ʂʠʙʝʨʪʝʨʨʦʨʠʟʤ  

ï ʂʠʙʝʨʚʦʡʥʳ  

 

ʏʝʣʦʚʝʢʘ, ʩʪʨʝʤʷʱʝʛʦʩʷ ʥʘʨʫʰʠʪʴ ʨʘʙʦʪʫ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʠʣʠ ʧʦʣʫʯʠʪʴ 

ʜʦʩʪʫʧ ʢ ʠʥʬʦʨʤʘʮʠʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘʟʳʚʘʶʪ ʚʟʣʦʤʱʠʢʦʤ ʠʣʠ ʭʘʢʝʨʦʤ. ɺʟʣʦʤʱʠʢʠ 

ʧʳʪʘʶʪʩʷ ʥʘʡʪʠ ʠʥʬʦʨʤʘʮʠʶ, ʢʦʪʦʨʘʷ ʜʘʝʪ ʜʦʩʪʦʚʝʨʥʳʝ ʩʚʝʜʝʥʠʷ ʚ ʩʬʝʨʝ ʠʥʪʝʨʝʩʦʚ 

ʚʟʣʦʤʱʠʢʘ, ʚ ʤʘʢʩʠʤʘʣʴʥʳʭ ʦʙʲʝʤʘʭ ʠ ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʟʘʪʨʘʪʘʭ ʜʣʷ ʯʝʛʦ ʧʨʠʤʝʥʷʶʪʩʷ 

ʨʘʟʣʠʯʥʳʝ ʫʣʦʚʢʠ ʠ ʧʨʠʝʤʳ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʥʝ ʧʨʦʩʪʦ 

ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʭʘʥʠʟʤʳ ʟʘʱʠʪʳ, ʘ, ʥʝʩʦʤʥʝʥʥʦ, ʨʝʘʣʠʟʦʚʘʪʴ ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ, ʩ 
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ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʤʝʨ. ʕʬʬʝʢʪʠʚʥʘʷ ʩʪʨʘʪʝʛʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʢʦʤʧʣʝʢʩ ʤʝʨ, ʦʭʚʘʪʳʚʘʶʱʠʭ ʪʝʭʥʠʯʝʩʢʠʝ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʠ 

ʦʙʫʯʘʶʱʠʝ ʘʩʧʝʢʪʳ, ʠ ʪʨʝʙʫʝʪ ʧʦʩʪʦʷʥʥʦʛʦ ʦʙʥʦʚʣʝʥʠʷ ʠ ʘʜʘʧʪʘʮʠʠ ʚ ʦʪʚʝʪ ʥʘ ʥʦʚʳʝ 

ʫʛʨʦʟʳ.  

ʇʦʜ "ʫʛʨʦʟʦʡ" ʧʦʥʠʤʘʶʪ ʣʶʙʦʡ ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʬʘʢʪʦʨ, ʩʦʙʳʪʠʝ ʠʣʠ ʜʝʡʩʪʚʠʝ, 

ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʦʧʘʩʥʦʩʪʴ ʠʣʠ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʩʠʩʪʝʤʳ, ʜʘʥʥʳʝ ʠʣʠ ʦʧʝʨʘʮʠʠ. ʂ ʦʩʥʦʚʥʳʤ ʫʛʨʦʟʘʤ ʦʪʥʦʩʷʪʩʷ:  

 

ï ʫʪʝʯʢʘ ʠʥʬʦʨʤʘʮʠʠ;  

ï ʢʦʤʧʨʦʤʝʪʘʮʠʷ ʠʥʬʦʨʤʘʮʠʠ;  

ï ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ;  

ï ʥʝʧʨʘʚʠʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ;  

ï ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʡ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʘʙʦʥʝʥʪʘʤʠ;  

ï ʦʪʢʘʟ ʦʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ;  

ï ʥʘʨʫʰʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ;  

ï ʥʝʟʘʢʦʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʚʠʣʝʛʠʡ.  

 

ʇʨʦʬʠʣʘʢʪʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʝʩʪʫʧʣʝʥʠʡ 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʠ ʵʬʬʝʢʪʠʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɺʘʞʥʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʝʩʪʫʧʣʝʥʠʡ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʜʝʰʝʚʦ 

ʠ ʵʬʬʝʢʪʠʚʥʦ, ʯʝʤ ʙʦʨʴʙʘ ʩ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʘʪʘʢ ʠʣʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦʩʣʝ ʠʥʮʠʜʝʥʪʦʚ.  

ʇʨʠ ʨʘʩʢʨʳʪʠʠ ʠ ʨʘʩʩʣʝʜʦʚʘʥʠʠ ʧʨʝʩʪʫʧʣʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʢʦʤʧʴʶʪʝʨʘʤʠ ʠ ʵʣʝʢʪʨʦʥʥʦʡ 

ʪʝʭʥʠʢʦʡ, ʦʧʝʨʘʪʠʚʥʳʝ ʩʦʪʨʫʜʥʠʢʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʥʝʪʨʘʜʠʮʠʦʥʥʳʤʠ ʩʣʝʜʘʤʠ 

ʧʨʝʩʪʫʧʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʮʠʬʨʦʚʳʤʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘʤʠ. ʇʦʵʪʦʤʫ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʘʥʘʣʠʟʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʘʢʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʭʦʜʝ ʦʧʝʨʘʪʠʚʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʪʘʢʠʭ ʩʣʫʯʘʷʭ, ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʟʥʘʥʠʷ ʠ ʥʘʚʳʢʠ, 

ʢʦʪʦʨʳʝ ʚʳʭʦʜʷʪ ʟʘ ʧʨʝʜʝʣʳ ʙʘʟʦʚʦʡ ʶʨʠʜʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ.  

ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʦʧʝʨʘʪʠʚʥʦ-ʨʦʟʳʩʢʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʆʈɼ) 

ʩʦʪʨʫʜʥʠʢʘʤ ʚ ʩʬʝʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʝʦʙʭʦʜʠʤʦ ʦʙʣʘʜʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʤʠ 

ʥʘʚʳʢʘʤʠ, ʟʥʘʥʠʷʤʠ ʠ ʨʝʩʫʨʩʘʤʠ, ʘ ʪʘʢʞʝ ʩʦʙʣʶʜʘʪʴ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʠ ʵʪʠʯʝʩʢʠʝ 

ʩʪʘʥʜʘʨʪʳ, ʚ ʜʦʙʘʚʦʢ ʢ ʨʘʥʝʝ ʩʢʘʟʘʥʥʦʤʫ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʥʘʣʠʯʠʷ ʭʦʨʦʰʠʭ 

ʟʥʘʥʠʡ ʠ ʧʦʥʠʤʘʥʠʷ ʧʩʠʭʦʣʦʛʠʠ ʭʘʢʝʨʘ, ʟʥʘʪʴ ʝʛʦ ʪʘʢʪʠʢʫ ʧʨʦʚʝʜʝʥʠʷ ʘʪʘʢ ʥʘ 

ʢʦʤʧʴʶʪʝʨʥʳʝ ʩʠʩʪʝʤʳ, ʫʨʦʚʝʥʴ ʝʛʦ ʟʥʘʥʠʡ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʧʦʧʦʣʥʝʥʠʷ. ʂʪʦ ʢʘʢ ʥʝ 

ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʚʳʩʰʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʟʘʚʝʜʝʥʠʡ, ʦʙʫʯʘʶʱʠʭ ʩʪʫʜʝʥʪʦʚ ʩʦʚʨʝʤʝʥʥʳʤ 

ʢʦʤʧʴʶʪʝʨʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʤʦʛʫʪ ʧʦʤʦʯʴ ʩʦʪʨʫʜʥʠʢʘʤ ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʧʦʚʝʜʝʥʠʷ 

ʧʨʝʩʪʫʧʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʧʦʜʩʢʘʟʘʪʴ ʚʦʟʤʦʞʥʳʝ ʧʫʪʠ ʧʨʝʩʝʯʝʥʠʷ ʧʨʝʩʪʫʧʥʳʭ ʜʝʡʩʪʚʠʡ.  

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʬʘʢʪʦʨʦʚ ʠ ʫʩʣʦʚʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʦʟʜʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʜʣʷ ʥʝʟʘʢʦʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʕʪʠ ʩʠʪʫʘʮʠʠ ʤʦʛʫʪ 

ʚʦʟʥʠʢʘʪʴ ʠʟ-ʟʘ ʥʝʜʦʨʘʙʦʪʦʢ ʚ ʨʘʙʦʪʝ ʨʫʢʦʚʦʜʩʪʚʘ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʠʭ ʩʦʪʨʫʜʥʠʢʦʚ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʨʴʙʘ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʫʛʨʦʟʘʤʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʫʶ 

ʟʘʜʘʯʫ, ʪʘʢ ʢʘʢ, ʧʦʤʠʤʦ ʥʝʚʥʠʤʘʪʝʣʴʥʦʩʪʠ ʨʫʢʦʚʦʜʩʪʚʘ, ʩʫʱʝʩʪʚʫʝʪ ʧʦʩʪʦʷʥʥʘʷ ʵʚʦʣʶʮʠʷ 

ʚʨʝʜʦʥʦʩʥʳʭ ʧʨʦʛʨʘʤʤ, ʢʦʪʦʨʳʝ ʧʨʠʟʚʘʥʳ ʧʦʚʨʝʜʠʪʴ ʢʦʤʧʴʶʪʝʨʥʳʝ ʩʠʩʪʝʤʳ. ʀʟ-ʟʘ 

ʦʛʨʦʤʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʪʘʢʠʭ ʧʨʦʛʨʘʤʤ ʩʪʘʥʦʚʠʪʩʷ ʩʣʦʞʥʳʤ ʨʘʟʨʘʙʦʪʘʪʴ ʧʦʩʪʦʷʥʥʳʝ ʠ 

ʥʘʜʝʞʥʳʝ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʦʪ ʥʠʭ.  

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʨʦʛʨʘʤʤ ʜʣʷ ʚʟʣʦʤʘ ʇʂ:  

ï ʉʢʘʥʝʨʳ ʫʷʟʚʠʤʦʩʪʝʡ  

ï ʀʥʩʪʨʫʤʝʥʪʳ ʘʥʘʣʠʟʘ ʪʨʘʬʠʢʘ  

ï ɺʨʝʜʦʥʦʩʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ (ʚʠʨʫʩʳ, ʪʨʦʷʥʩʢʠʝ ʧʨʦʛʨʘʤʤʳ, ʯʝʨʚʠ)  

ï ʀʥʩʪʨʫʤʝʥʪʳ ʚʟʣʦʤʘ ʧʘʨʦʣʝʡ  

ï ʀʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʧʝʨʝʙʦʨʘ ʢʣʶʯʝʡ ʠ ʰʠʬʨʦʚʘʥʠʷ  

ï ʉʝʪʝʚʳʝ ʘʪʘʢʠ ʠ ʵʢʩʧʣʦʡʪʳ  
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ï ʀʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʦʙʭʦʜʘ ʟʘʱʠʪʳ  

ï ʉʦʮʠʘʣʴʥʘʷ ʠʥʞʝʥʝʨʠʷ  

ï ʈʫʪʢʠʪʳ  

ï ʉʧʘʤ-ʨʘʩʩʳʣʢʠ ʠ ʬʠʰʠʥʛ  

 

ʉʫʱʝʩʪʚʫʝʪ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʫʛʨʦʟ ʚ ʩʬʝʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʠ 

ʦʥʠ ʧʦʩʪʦʷʥʥʦ ʵʚʦʣʶʮʠʦʥʠʨʫʶʪ. ʂʠʙʝʨʧʨʝʩʪʫʧʥʠʢʠ ʠ ʟʣʦʫʤʳʰʣʝʥʥʠʢʠ ʧʦʩʪʦʷʥʥʦ 

ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʥʦʚʳʝ ʤʝʪʦʜʳ ʠ ʪʝʭʥʠʢʠ ʜʣʷ ʘʪʘʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʜʘʥʥʳʭ  

ʇʦʵʪʦʤʫ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʫʜʝʣʠʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ 

ʫʛʨʦʟ, ʪʘʢʦʡ ʢʘʢ ʢʦʤʧʴʶʪʝʨʥʳʝ ʚʠʨʫʩʳ.  

ʉʠʩʪʝʤʘ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ (ʉʆɼ) ʠ ʧʨʠʥʮʠʧʳ ʝʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʦʛʫʪ 

ʩʦʟʜʘʚʘʪʴ ʫ ʧʨʝʩʪʫʧʥʠʢʦʚ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʥʘʨʫʞʠʚʘʪʴ ʠʣʠ ʩʦʟʜʘʚʘʪʴ ʫʷʟʚʠʤʦʩʪʠ ʜʣʷ 

ʩʢʨʳʪʦʛʦ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʠ.  

ʅʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʡ ʜʦʩʪʫʧ ʢ ʠʥʬʦʨʤʘʮʠʠ ʙʳʚʘʝʪ:  

1. ʂʦʩʚʝʥʥʳʡ - ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʬʠʟʠʯʝʩʢʦʛʦ ʜʦʩʪʫʧʘ ʢ ʵʣʝʤʝʥʪʘʤ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ 

ʜʘʥʥʳʭ (ʉʆɼ).  

2. ʇʨʷʤʦʡ - ʩ ʬʠʟʠʯʝʩʢʠʤ ʜʦʩʪʫʧʦʤ ʢ ʵʣʝʤʝʥʪʘʤ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ (ʉʆɼ).  

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ, ʛʜʝ ʧʦʚʩʝʤʝʩʪʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʢʦʤʧʴʶʪʝʨʥʘʷ ʪʝʭʥʠʢʘ, ʩʦʚʩʝʤ 

ʧʦʤʝʥʷʣʩʷ ʧʦʜʭʦʜ ʢ ʧʦʥʠʤʘʥʠʶ ʠʥʬʦʨʤʘʮʠʠ. ʏʪʦ ʞʝ ʪʘʢʦʝ ʠʥʬʦʨʤʘʮʠʷ? ʇʦʯʝʤʫ ʝʡ 

ʥʝʦʙʭʦʜʠʤʘ ʦʙʨʘʙʦʪʢʘ ʠ, ʪʝʤ ʙʦʣʝʝ, ʧʨʘʚʦʚʘʷ ʟʘʱʠʪʘ?  

ʀʥʬʦʨʤʘʮʠʶ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʧʨʘʚʦʚʫʶ ʠ ʥʝʧʨʘʚʦʚʫʶ.  

ʇʝʨʚʘʷ ʙʳʚʘʝʪ ʥʦʨʤʘʪʠʚʥʘʷ ʠ ʥʝʥʦʨʤʘʪʠʚʥʘʷ. ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ, ʯʪʦ ʦʙʝʩʧʝʯʝʥʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʦʡ ʟʘʜʘʯʝʡ. ʕʪʦ ʦʧʨʝʜʝʣʝʥʦ ʪʝʤ, ʯʪʦ 

ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʨʝʜʘ ʵʪʦ ʥʝ ʧʨʦʩʪʦʡ ʤʝʭʘʥʠʟʤʦʤ, ʛʜʝ ʨʘʙʦʪʘʶʪ ʪʘʢʠʝ ʢʦʤʧʦʥʝʥʪʳ, ʢʘʢ 

ʵʣʝʢʪʨʦʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʧʝʨʩʦʥʘʣ. ʋʯʝʪʳ ʦʨʛʘʥʦʚ 

ʚʥʫʪʨʝʥʥʠʭ ʜʝʣ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʘ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʪʨʠ 

ʚʠʜʘ: ʨʫʯʥʳʝ, ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʝ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ.  

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʫʯʝʪʳ ʩʦʩʪʦʷʪ ʠʟ ʨʷʜʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤ (ɸʀʇʉ). ʅʘʢʦʧʣʝʥʠʝ ʠ ʦʙʨʘʙʦʪʢʘ ʢʨʠʤʠʥʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩ 

ʧʦʤʦʱʴʶ ɸʀʇʉ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʚ ʨʝʛʠʦʥʘʣʴʥʳʭ ʙʘʥʢʘʭ ʢʨʠʤʠʥʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 

(ʈɹʂʀ).  

ɺ ʟʘʢʣʶʯʝʥʠʠ ʜʘʥʥʦʡ ʩʪʘʪʴʠ, ʤʦʞʥʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʦʙʝʩʧʝʯʝʥʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʘʭ ʠʤʝʝʪ ʢʨʠʪʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʮʠʬʨʦʚʦʤ ʤʠʨʝ. ʉ ʫʯʝʪʦʤ ʨʘʩʪʫʱʠʭ ʫʛʨʦʟ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, 

ʜʦʩʪʫʧʥʳʭ ʧʨʝʩʪʫʧʥʠʢʘʤ, ʦʙʝʩʧʝʯʝʥʠʝ ʟʘʱʠʪʳ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʩʪʘʥʦʚʠʪʩʷ ʢʣʶʯʝʚʦʡ ʟʘʜʘʯʝʡ.  

ʅʦʨʤʘʪʠʚʳ ʠ ʟʘʢʦʥʳ, ʪʘʢʠʝ ʢʘʢ ʟʘʢʦʥʳ ʦ ʟʘʱʠʪʝ ʜʘʥʥʳʭ ʠ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʢʘʨʢʘʩ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʪʘʥʜʘʨʪʦʚ ʠ ʪʨʝʙʦʚʘʥʠʡ ʚ ʩʬʝʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ  

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʘʭ ʥʝ ʪʦʣʴʢʦ ʟʘʱʠʱʘʝʪ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʜʘʥʥʳʝ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʨʴʙʫ ʩ ʢʠʙʝʨʧʨʝʩʪʫʧʥʦʩʪʴʶ, ʥʦ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʦʜʜʝʨʞʘʥʠʶ ʟʘʢʦʥʥʦʩʪʠ ʠ ʜʦʚʝʨʠʷ ʦʙʱʝʩʪʚʘ ʢ ʶʨʠʜʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ.  
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ʋɼʂ 51-7 

ɹ86, ʇ32 

 

ɼʀʌʌɽʈɽʅʎʀɸʃʔʅʓɽ ʋʈɸɺʅɽʅʀʗ ɺ ʊɽʆʈʀʀ ʕʇʀɼɽʄʀʀ (ʄʆɼɽʃʀ 

ɹɽʁʃʀ) ʈɽɸʃʀɿɸʎʀʗ ɺ ʉʈɽɼɽ R 

ɹʦʪʘʰʝʚʘ ʌ.ʖ., ʇʠʣʷʨʦʚʘ ɼ.ʊ. 

(ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ, ʛ. ʏʝʨʢʝʩʩʢ) 

 

ʀʟʫʯʝʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʨʘʟʚʠʪʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʵʧʠʜʝʤʠʡ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʙʦʨʴʙʳ ʩ ʙʦʣʝʟʥʷʤʠ ʥʘʨʷʜʫ ʩ ʧʦʠʩʢʦʤ ʥʦʚʳʭ ʣʝʢʘʨʩʪʚ, ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ 

ʤʝʨ ʠ ʧʨʠʚʠʚʦʢ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʥʘ ʧʦʤʦʱʴ ʤʝʜʠʢʘʤ ʧʨʠʰʣʠ ʤʘʪʝʤʘʪʠʢʠ ð 

ʦʥʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʝʦʨʠʶ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ[1].  

ʇʝʨʚʘʷ ʧʦʧʳʪʢʘ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʜʣʷ ʠʟʫʯʝʥʠʷ ʤʝʭʘʥʠʟʤʦʚ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʙʦʣʝʟʥʝʡ ʙʳʣʘ ʧʨʝʜʧʨʠʥʷʪʘ ɼʘʥʠʠʣʦʤ ɹʝʨʥʫʣʣʠ. ʉʣʝʜʫʶʱʠʡ ʰʘʛ ʙʳʣ 

ʩʜʝʣʘʥ ʋʠʣʴʷʤʦʤ ʌʘʨʨʦʤ, ʢʦʪʦʨʳʡ ʧʨʠʤʝʥʠʣ ʥʦʨʤʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢ ʘʥʘʣʠʟʫ 

ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʦʩʧʳ ʚ 1840 ʛ.  

ɺ ʥʘʰʝʡ ʨʘʙʦʪʝ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʅʠʢʦʣʩʦʥʘ ɹʝʡʣʠ. 

çʄʦʜʝʣʴ ʦʩʥʦʚʘʥʘ ʥʘ ʪʦʤ ʧʨʠʥʮʠʧʝ, ʯʪʦ ʠʥʬʝʢʮʠʷ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ, ʢʦʛʜʘ 

ʠʥʬʠʮʠʨʦʚʘʥʥʳʝ ʣʶʜʠ ʚʩʪʨʝʯʘʶʪʩʷ ʩ ʥʝʠʥʬʠʮʠʨʦʚʘʥʥʳʤʠ ʣʶʜʴʤʠ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʢʦʣʠʯʝʩʪʚʦ ʥʝʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʣʶʜʝʡ ʩʦ ʚʨʝʤʝʥʝʤ ʙʫʜʝʪ ʫʤʝʥʴʰʘʪʴʩʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ 

ʢʦʣʠʯʝʩʪʚʫ ʩʪʦʣʢʥʦʚʝʥʠʡ ʤʝʞʜʫ ʠʥʬʠʮʠʨʦʚʘʥʥʳʤʠ ʠ ʥʝʠʥʬʠʮʠʨʦʚʘʥʥʳʤʠ ʣʶʜʴʤʠè [3].  

ʈʘʩʩʤʦʪʨʠʤ ʧʨʦʙʣʝʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʨʘʤʢʘʭ 

ʦʜʥʦʡ ʧʦʧʫʣʷʮʠʠ. 

çɺʚʝʜʝʤ ʜʚʝ ʬʫʥʢʮʠʠ x(t) ʠ y(t), ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʚʳʨʘʞʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʟʘʨʘʞʝʥʥʳʭ ʠ 

ʥʝʟʘʨʘʞʝʥʥʳʭ ʦʩʦʙʝʡ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ  t. ʇʨʠ ʵʪʦʤ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʧʦʧʫʣʷʮʠʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʫ ʤʳ ʧʨʝʥʝʙʨʝʛʘʝʤè [3]. ʇʫʩʪʴ ʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t=0 

ʠʟʚʝʩʪʥʳ ʟʥʘʯʝʥʠʷ x(0) = n ʠ y(0) = a [2] 

æx = x(t + æt) ī x(t) = īɓxyæt                                           (1) 

ʋʨʘʚʥʝʥʠʝ (1) ʧʦʢʘʟʳʚʘʝʪ ʠʟʤʝʥʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʥʝʟʘʨʘʞʝʥʥʳʭ ʦʩʦʙʝʡ ʟʘ ʚʨʝʤʷ æt. 

ɺʝʣʠʯʠʥʘ ɓ ʚ ʵʪʦʤ ʫʨʘʚʥʝʥʠʠ ʷʚʣʷʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ. 

ʆʧʨʝʜʝʣʠʤ ʧʨʝʜʝʣ ʧʨʠ Ўὸ O  π: 

ÌÉÍ
Ўᴼ

Ў

Ў
   ɼØÙ    (2) 

ɼʣʷ ʟʘʢʨʳʪʠʷ ʤʦʜʝʣʠ ʜʦʧʫʩʪʠʤ, ʯʪʦ ʟʘʙʦʣʝʚʘʥʠʝ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʣʝʪʘʣʴʥʦʤʫ ʠʩʭʦʜʫ: 

a + n = x + y = const                                             (3) 

ʋʨʘʚʥʝʥʠʝ(3) ʷʚʣʷʝʪʩʷ ʫʩʣʦʚʠʝʤ ʙʘʣʘʥʩʘ. 

ʋʯʠʪʳʚʘʷ (3), ʧʝʨʝʧʠʰʝʤ (2) ʠ ʜʦʙʘʚʠʤ ʥʘʯʘʣʴʥʦʝ ʫʩʣʦʚʠʝ: 

ÄØȾÄÔ  ɼØÎ  Á  Ø     (4) 
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x(0) = n.      (5) 

ʋʨʘʚʥʝʥʠʷ(4) ʠ (5) ï ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʜʠʥʘʤʠʢʠ ʯʠʩʣʝʥʥʦʩʪʠ 

ʥʝʟʘʨʘʞʝʥʥʳʭ ʦʩʦʙʝʡ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ɓ ʚ ʤʦʜʝʣʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʝʨʦʷʪʥʦʩʪʴ 

ʧʝʨʝʜʘʯʠ ʠʥʬʝʢʮʠʠ ʧʨʠ ʚʩʪʨʝʯʘʭ ʤʝʞʜʫ ʙʦʣʴʥʳʤʠ ʠ ʟʜʦʨʦʚʳʤʠ ʣʶʜʴʤʠ. ɺ ʮʝʣʦʤ 

ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ɓ ʟʘʚʠʩʠʪ ʦʪ ʚʠʜʘ ʦʩʦʙʠ ʠ ʪʠʧʘ ʟʘʙʦʣʝʚʘʥʠʷ.  

ɽʩʣʠ x(t) ʠʟʚʝʩʪʥʦ, ʪʦ ʢʦʣʠʯʝʩʪʚʦ y(t) ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʠʥʜʠʚʠʜʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʫʨʘʚʥʝʥʠʷ ʙʘʣʘʥʩʘ (3): 

y = a + n ï x                                                     (6) 

ʇʨʠʥʠʤʘʷ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ɓ ʟʘ ʧʦʩʪʦʷʥʥʫʶ ʚʝʣʠʯʠʥʫ, 

ʦʧʨʝʜʝʣʠʤ ʯʠʩʣʝʥʥʦʝ ʨʝʰʝʥʠʝ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷ. 

ʌʨʘʛʤʝʥʪ ʢʦʜʘ: 

Listing 1: ʏʠʩʣʝʥʥʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ (4)-(6) ʚ R 

library (deSolve) 

fMB<-function(t,x,parms){ 

dX.dt<-(-b)*x[1]*(n+a-x[1]) 

return(list(dX.dt))} 

a<-100;n<-1000;t0<-seq(0,1,0.1); 

b<-0.01; 

sol1<-ode(y=n,t=t0,func=fMB,parms=NNULL) 

Y1<-a+n-sol1[,2] 

b<-0.02; 

sol2<-ode(y=n,t=t0,func=fMB,parms=NULL) 

Y2<-a+n-sol2[,2] 

b<-0.03; 

sol3<-ode(y=n,t=t0,func=fMB,parms=NULL) 

Y3<-a+n-sol3[,2] 

#ʇʦʩʪʨʦʝʥʠʝ ʛʨʘʬʠʢʘ ʬʫʥʢʮʠʠ x(t)ʧʨʠ ʨʘʟʣʠʯʥʳʭ b 

plot(sol1[,1],sol1[,2],type="l",xlab="t",ylab="x(t)", 

 ylim=c(0,201),col="red",lwd=4) 

 lines(sol2[,1],sol2[,2],col="green",lwd=4,lty=5) 

 lines(sol3[,1],sol3[,2],col="blue",lwd=4,lty=6) 

 legend("topright",legend=c("b=0.01","b=0.02","b=0.03"), 

 col=c("red","green","blue"),lty=c(1,5,6), 

 lwd=4,xjust=1,yjust=1) 

 

ʈʝʟʫʣʴʪʘʪ: 
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ʈʠʩ.1: ɼʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʟʘʨʘʞʝʥʥʳʭ ʦʩʦʙʝʡ ʧʨʠ ɓ = {0.01, 0.02, 0.03}, n = 200, a = 

100. 

 
ʈʠʩ.2: ɼʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʥʝʟʘʨʘʞʝʥʥʳʭ ʦʩʦʙʝʡ ʧʨʠ ɓ = {0.01, 0.02, 0.03}, n = 

200, a = 100. 

 

ʅʘʯʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʠ ʥʝʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʦʩʦʙʝʡ ʧʨʠʥʠʤʘʶʪʩʷ 

ʨʘʚʥʳʤʠ n = 200, a = 100 (Listing 1). ʉ ʨʦʩʪʦʤ ʢʦʵʬʬʠʮʠʝʥʪʘ ɓ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ 

ʠʥʬʝʢʮʠʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʠ ʯʠʩʣʦ ʥʝʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʣʠʮ ʩʦʢʨʘʱʘʝʪʩʷ ʙʳʩʪʨʝʝ. ɽʩʣʠ 

ʅʘʯʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʠ ʥʝʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʣʠʮ ʧʨʠʥʠʤʘʶʪʩʷ ʨʘʚʥʳʤʠ n 

= 1000, a=100, ʛʨʘʬʠʢʠ ʧʨʠʤʫʪ ʚʠʜ: 

  
ʈʠʩ.3: ɼʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʟʘʨʘʞʝʥʥʳʭ ʦʩʦʙʝʡ ʧʨʠ ɓ = {0.01, 0.02, 0.03}, n = 

1000,  a = 100. 

 

 
ʈʠʩ.4: ɼʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʥʝʟʘʨʘʞʝʥʥʳʭ ʦʩʦʙʝʡ ʧʨʠ ɓ = {0.01, 0.02, 0.03},  
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n = 1000, a = 100 

çʄʳ ʨʘʩʩʤʦʪʨʝʣʠ ʤʦʜʝʣʴ ʙʝʟ ʫʯʝʪʘ ʚʳʟʜʦʨʦʚʝʚʰʠʭ ʦʩʦʙʝʡ, ʪʝʧʝʨʴ ʨʘʩʩʤʦʪʨʠʤ 

ʤʦʜʝʣʴ ʩ ʫʯʝʪʦʤ ʚʳʟʜʦʨʦʚʣʝʥʠʷ ʙʦʣʴʥʳʭ ʦʩʦʙʝʡ. ɼʦʙʘʚʠʤ ʥʦʚʫʶ ʬʫʥʢʮʠʶ z(t) , ʢʦʪʦʨʘʷ 

ʦʧʠʩʳʚʘʝʪ  ʯʠʩʣʦ ʚʳʟʜʦʨʦʚʝʚʰʠʭ ʦʩʦʙʝʡ. ʅʦʚʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʠʩʪʝʤʦʡ ʫʨʘʚʥʝʥʠʡè[2]: 

ừ
Ử
Ừ

Ử
ứ ‍ὼώ

‍ὼώ‎ώ

‎ώ

                          (7) 

 

ʇʘʨʘʤʝʪʨ ɔ ̫ʚʣʷʝʪʩʷ ʩʪʝʧʝʥʴʶ ʚʳʟʜʦʨʦʚʣʝʥʠʷ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʠʜʦʤ ʙʦʣʝʟʥʠ ʠ 

ʪʠʧʦʤ ʦʩʦʙʠ. 

ὼπ ὲȟώπ ὥȟᾀπ π                                                   (8) 

ʋʨʘʚʥʝʥʠʝ(8) ï ʥʘʯʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʩʠʩʪʝʤʳ, ʪ.ʢ. ʏʠʩʣʦ ʚʳʟʜʦʨʦʚʝʚʰʠʭ ʦʩʦʙʝʡ 

ʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʨʘʚʥʦ ʥʫʣʶ. 

ʋʩʣʦʚʠʝ ʙʘʣʘʥʩʘ (3) ʧʨʠʤʝʪ ʚʠʜ: 

ὼ ώ ᾀ ὲ ὥ                                                                   (9) 

ʌʨʘʛʤʝʥʪ ʢʦʜʘ: 

Listing 2: ʏʠʩʣʝʥʥʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ (7)-(9) ʚ R 

 

library (deSolve) 

fMB2<-function(t,y,parms){ 

X<-y[1];Y<-y[2];Z<-y[3]; 

with(as.list(p),{ 

dX.dt<--b*X*Y  

dY.dt<-b*X*Y -g*Y 

dZ.dt<-g*Y+X+Y+Z -n-a 

return (list(c(dX.dt,dY.dt,dZ.dt)))})}; 

a<-100;n<-1000; 

b<-0.01;g<-0.5; 

y0<-c(X=n,Y=a,Z=0) 

p<-c(a=a,n=n,b=b,g=g) 

t0<-seq(0,10,0.1); 

out<-ode(y=y0,t=t0,fMB2,parms=p) 

 

ʈʝʟʫʣʴʪʘʪ: 

 
ʈʠʩ.5: ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʥʝʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʭ(t), 

ʥʝʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʫ(t) ʠ ʚʳʟʜʦʨʦʚʝʚʰʠʭ z(t) 
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ʇʨʠ n=1000, a = 100 ʤʳ ʧʦʣʫʯʘʝʤ ʩʣʝʜʫʶʱʠʝ ʛʨʘʬʠʢʠ. 

 
ʈʠʩ.6: ɼʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʥʝʠʥʬʠʮʠʨʦʚʘʥʥʳʭ x (t), ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ y (t), 

ʚʳʟʜʦʨʦʚʝʚʰʠʭ z (t) ʦʩʦʙʝʡ. 

 

ʇʨʠ ʙʦʣʴʰʦʤ ʫʚʝʣʠʯʝʥʠʠ ʚʨʝʤʝʥʠ ʚʩʝ ʦʩʦʙʠ ʫʩʧʝʚʘʶʪ ʟʘʙʦʣʝʪʴ, ʪ. ʝ. ʟʥʘʯʝʥʠʝ x 

ʧʘʜʘʝʪ ʜʦ ʥʫʣʷ. ʏʠʩʣʦ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʦʩʦʙʝʡ, ʪ. ʝ. ʫ, ʩʥʘʯʘʣʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʥʦ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʫʤʝʥʴʰʘʝʪʩʷ ʟʘ ʩʯʝʪ ʠʭ ʚʳʟʜʦʨʦʚʣʝʥʠʷ. ʇʨʠ t ŸÐ ʤʦʜʝʣʴ ʧʨʝʜʩʢʘʟʳʚʘʝʪ 

ʧʦʣʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʚʩʝʭ ʦʩʦʙʝʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ: 

1. ʇʦʩʪʨʦʠʣʠ ʢʦʤʧʴʶʪʝʨʥʫʶ ʤʦʜʝʣʴ  ʜʠʥʘʤʠʢʠ ʧʦʧʫʣʷʮʠʡ ʥʘ ʦʩʥʦʚʝ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ. 

2. ʇʦʢʘʟʘʣʠ ʢʘʢ ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʧʦʩʦʙʥʦ ʨʝʰʘʪʴ ʨʘʟʣʠʯʥʳʝ ʟʘʜʘʯʠ 
ʚ ʤʝʜʠʮʠʥʝ. 
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ʨʘʜʠʘʮʠʠ ʥʘ ʟʜʦʨʦʚʴʝ.  
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ʀʦʥʠʟʠʨʫʶʱʝʝ ʠʟʣʫʯʝʥʠʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʨʝʜʥʦ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦ ʩʤʝʨʪʝʣʴʥʦ ʜʣʷ 

ʞʠʚʳʭ ʩʫʱʝʩʪʚ, ʥʦ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʳʤ ʜʣʷ ʟʜʦʨʦʚʴʷ ʧʨʠ ʣʫʯʝʚʦʡ ʪʝʨʘʧʠʠ ʨʘʢʘ ʠ 

ʪʠʨʝʦʪʦʢʩʠʢʦʟʘ. ɽʛʦ ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʷʚʣʷʝʪʩʷ ʠʥʜʫʢʮʠʷ ʨʘʢʘ ʩ ʣʘʪʝʥʪʥʳʤ 

ʧʝʨʠʦʜʦʤ ʚ ʛʦʜʳ ʠʣʠ ʜʝʩʷʪʠʣʝʪʠʷ ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ. ɺʳʩʦʢʠʝ ʜʦʟʳ ʤʦʛʫʪ ʚʳʟʚʘʪʴ 

ʚʠʟʫʘʣʴʥʳʝ ʜʨʘʤʘʪʠʯʝʩʢʠʝ ʣʫʯʝʚʳʝ ʦʞʦʛʠ ʠ/ʠʣʠ ʙʳʩʪʨʫʶ ʩʤʝʨʪʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʩʪʨʦʛʦ 

ʣʫʯʝʚʦʛʦ ʩʠʥʜʨʦʤʘ. ʂʦʥʪʨʦʣʠʨʫʝʤʳʝ ʜʦʟʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʤʝʜʠʮʠʥʩʢʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʠ ʣʫʯʝʚʦʡ ʪʝʨʘʧʠʠ. [1] 

 çʉʫʙʢʣʝʪʦʯʥʳʝè ʩʪʨʫʢʪʫʨʳ ï ʵʪʦ ʩʪʨʫʢʪʫʨʳ ʤʦʣʝʢʫʣʷʨʥʦʛʦ (ʥʘʜʤʦʣʝʢʫʣʷʨʥʦʛʦ), 

ʥʠʞʝ ʢʣʝʪʦʯʥʦʛʦ ʫʨʦʚʥʷ, ʚʳʰʝ (ʥʫʢʣʝʦʧʨʦʪʝʠʜʳ, ʤʝʤʙʨʘʥʳ, ʭʨʦʤʦʩʦʤʳ ʠ ʜʨ.) 

 

 
 

ʂʣʝʪʢʘ ʩ ʪʨʘʥʩʣʦʢʘʮʠʷʤʠ ʤʦʞʝʪ ʜʘʪʴ ʥʘʯʘʣʦ ʤʫʪʘʛʝʥʥʦʤʫ ʢʣʦʥʫ, ʢʦʪʦʨʳʡ, 

ʚʦʟʤʦʞʥʦ, ʩʪʘʥʝʪ ʢʘʥʮʝʨʦʛʝʥʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʩʪʘʙʠʣʴʥʳʝ ʘʙʝʨʨʘʮʠʠ ʦʙʤʝʥʥʦʛʦ ʪʠʧʘ 

(ʪʨʘʥʩʣʦʢʘʮʠʠ) ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʠʚʦʜʷʪ ʢʣʝʪʢʫ ʢ ʛʠʙʝʣʠ ʧʨʠ ʜʝʣʝʥʠʠ. ʇʦʤʝʝɦʥʥʳʝ ʚ 

ʥʦʚʳʝ ʩʘʡʪʳ ʫʯʘʩʪʢʠ ʛʝʥʦʤʘ ʧʨʦʜʦʣʞʘʶʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ. 

ʇʦʤʝʱʝʥʥʳʝ ʚ ʠʥʦʝ ʤʝʩʪʦ ʛʝʥʦʤʘ ʦʥʢʦʛʝʥʳ, ʛʝʥʳ-ʩʫʧʨʝʩʩʦʨʳ ʦʧʫʭʦʣʠ ʠ ʜʨʫʛʠʝ 

ʨʝʛʫʣʷʪʦʨʥʳʝ ʛʝʥʳ ʤʦʛʫʪ ʨʘʟʨʝʛʫʣʠʨʦʚʘʪʴʩʷ ʠ ʧʨʠʚʝʩʪʠ ʢ ʤʫʪʘʮʠʷʤ, ʦʪʤʝʥʷʶʱʠʤ ʙʣʦʢ 

ʢʣʝʪʦʯʥʦʛʦ ʜʝʣʝʥʠʷ. 

ʊʨʘʥʩʣʦʢʘʮʠʠ ï ʘʢʪʠʚʘʮʠʷ ʧʨʦʪʦʦʥʢʦʛʝʥʦʚ ï ʵʪʦ ʤʝʭʘʥʠʟʤ ʠʥʜʫʢʮʠʠ 

ʨʘʜʠʘʮʠʦʥʥʳʭ ʣʝʡʢʦʟʦʚ. [1]  
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ʈʘʜʠʘʮʠʦʥʥʦʝ ʧʦʚʨʝʞʜʝʥʠʝ ʥʫʢʣʝʦʧʨʦʪʝʠʥʘ. 

 

ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʤʘʢʨʦʤʦʣʝʢʫʣʷʨʥʦʡ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʠ ʙʳʣ ʜʦʩʪʠʛʥʫʪ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʨʦʛʨʝʩʩ ʢʘʢ ʚ ʧʦʥʠʤʘʥʠʠ, ʪʘʢ ʠ ʚ ʫʤʝʥʴʰʝʥʠʠ ʨʘʜʠʘʮʠʦʥʥʦʛʦ 

ʧʦʚʨʝʞʜʝʥʠʷ, ʚʳʟʚʘʥʥʦʛʦ ʨʝʥʪʛʝʥʦʚʩʢʠʤ ʠʟʣʫʯʝʥʠʝʤ, ʧʨʠ ʩʙʦʨʝ ʜʘʥʥʳʭ ʜʠʬʨʘʢʮʠʠ ʦʪ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʙʝʣʢʦʚ. ʅʘʧʨʦʪʠʚ, ʥʝʩʤʦʪʨʷ ʥʘ ʦʙʰʠʨʥʫʶ ʦʙʣʘʩʪʴ, ʧʨʦʜʫʢʪʠʚʥʦ 

ʟʘʥʠʤʘʶʱʫʶʩʷ ʠʟʫʯʝʥʠʝʤ ʨʘʜʠʘʮʠʦʥʥʦʡ ʭʠʤʠʠ ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ, ʦʩʦʙʝʥʥʦ ɼʅʂ, ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʯʝʥʴ ʤʘʣʦ ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʝʭʘʥʠʟʤʦʚ 

ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ. ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʨʘʚʥʝʥʠʝ 

ʧʦʚʨʝʞʜʝʥʠʡ ʙʝʣʢʦʚ ʠ ʢʨʠʩʪʘʣʣʦʚ ɼʅʂ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ, ʥʦ 

ʤʥʦʛʠʝ ʧʨʦʙʣʝʤʳ ʤʦʞʥʦ ʦʙʦʡʪʠ, ʠʟʫʯʘʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ 

ʥʫʢʣʝʦʧʨʦʪʝʠʥʦʚʳʝ ʢʦʤʧʣʝʢʩʳ, ʛʜʝ ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʧʨʷʤʦʝ ʩʨʘʚʥʝʥʠʝ ʢʘʞʜʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʚ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʫʩʣʦʚʠʷʭ.        

ʏʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʫʯʘʩʪʢʦʚ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʧʦʨʘʞʝʥʠʷ ʥʘ 

ʦʩʥʦʚʝ ʩʣʦʞʥʦʡ ʩʝʨʠʠ ʜʘʥʥʳʭ ʜʠʬʨʘʢʮʠʠ ʤʘʢʨʦʤʦʣʝʢʫʣ, ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʤʝʪʦʜ, ʢʦʪʦʨʳʡ ʦʙʳʯʥʦ ʧʨʠʤʝʥʠʤ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ. ʊʠʧʠʯʥʳʝ 

ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʧʦʚʨʝʞʜʝʥʠʷ ʥʘʙʣʶʜʘʣʠʩʴ ʢʘʢ ʜʣʷ ʙʝʣʢʘ ʥʘ ʦʪʜʝʣʴʥʳʭ ʘʤʠʥʦʢʠʩʣʦʪʘʭ, ʪʘʢ 

ʠ ʜʣʷ ɼʅʂ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʨʘʟʨʳʚʝ ʩʚʷʟʝʡ ʦʩʥʦʚʘʥʠʝ-ʩʘʭʘʨ N1ðʉ ʠ ʩʘʭʘʨ-ʬʦʩʬʘʪ ʉðʆ. 

ʇʦʨʘʟʠʪʝʣʴʥʦ, ʯʪʦ ʢʦʤʧʦʥʝʥʪ ɼʅʂ ʦʢʘʟʘʣʩʷ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʤ ʢ ʩʧʝʮʠʬʠʯʝʩʢʠʤ 

ʧʦʚʨʝʞʜʝʥʠʷʤ, ʯʝʤ ʙʝʣʦʢ, ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʜʦʟ. ɹʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʧʨʠ 

ʥʠʟʢʠʭ ʜʦʟʘʭ ʙʝʣʦʢ ʧʦʜʚʝʨʞʝʥ ʨʘʜʠʘʮʠʦʥʥʦʤʫ ʧʦʚʨʝʞʜʝʥʠʶ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ɼʅʂ ʙʳʣʘ 

ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʦʡ, ʧʦʚʨʝʞʜʝʥʠʝ ʥʘʙʣʶʜʘʣʦʩʴ ʪʦʣʴʢʦ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ 

ʚʳʩʦʢʠʭ ʜʦʟʘʭ.[2] 

ʈʘʜʠʘʮʠʦʥʥʦʝ ʧʦʚʨʝʞʜʝʥʠʝ ʢʣʝʪʦʢ ʠ ʪʢʘʥʝʡ ʚʢʣʶʯʘʝʪ ʦʙʨʘʟʦʚʘʥʠʝ ʘʢʪʠʚʥʳʭ ʬʦʨʤ 

ʢʠʩʣʦʨʦʜʘ (ɸʌʂ) ʩ ʧʦʩʣʝʜʫʶʱʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʣʠʧʠʜʘʭ, ɼʅʂ ʠ ʙʝʣʢʘʭ, ʯʪʦ ʚ 

ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʨʠʚʦʜʠʪ ʢ ʢʣʝʪʦʯʥʦʡ ʜʠʩʬʫʥʢʮʠʠ ʠʣʠ ʛʠʙʝʣʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʢʣʝʪʦʯʥʦʡ 

ʨʘʜʠʦʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʯʘʩʪʦ ʙʳʣʠ ʧʦʩʚʷʱʝʥʳ ʦʮʝʥʢʝ ʧʦʚʨʝʞʜʝʥʠʡ ʠ ʨʝʧʘʨʘʮʠʠ ɼʅʂ.[3]. 

ʀʦʥʠʟʘʮʠʷ ʨʘʜʠʘʮʠʦʥʥʦ-ʛʝʥʝʨʠʨʫʝʤʳʭ ʘʢʪʠʚʥʳʭ ʬʦʨʤ ʢʠʩʣʦʨʦʜʘ (ɸʌʂ), ʧʨʠʚʦʜʷʱʠʭ ʢ 

ʦʢʠʩʣʠʪʝʣʴʥʦʤʫ ʧʦʚʨʝʞʜʝʥʠʶ ʢʣʝʪʦʯʥʦʡ ʤʝʤʙʨʘʥʳ ʠ ʠʭ ʧʦʩʣʝʜʫʶʱʝʡ ʨʦʣʠ ʚ ʤʝʭʘʥʠʟʤʝ 

ʘʧʦʧʪʦʪʠʯʝʩʢʦʡ ʛʠʙʝʣʠ ʢʣʝʪʦʢ, ʧʨʠʚʣʝʢʘʝʪ ʚʩʝ ʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ ʚ ʢʣʝʪʦʯʥʦʡ 

ʨʘʜʠʦʙʠʦʣʦʛʠʠ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʢʦʧʠʣʠʩʴ ʜʘʥʥʳʝ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦ ʪʦʤ, ʯʪʦ 

ʠʤʝʥʥʦ ʧʦʚʨʝʞʜʝʥʠʝ ʢʣʝʪʦʯʥʦʡ ʤʝʤʙʨʘʥʳ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʜʠʘʮʠʦʥʥʦʤʫ ʫʥʠʯʪʦʞʝʥʠʶ 

ʢʣʝʪʦʢ. [4]. 
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ʎʠʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ (ʧʝʨʝʩʪʨʦʡʢʠ) ʜʝʣʷʪʩʷ ʥʘ: 

 
1. Cʝʩʪʨʠʥʩʢʠʝ ʭʨʦʤʘʪʠʜʥʳʝ ʦʙʤʝʥʳ; 

 

 
2. ɸʙʝʨʨʘʮʠʠ ʭʨʦʤʦʩʦʤ; 

 
3. ʄʠʢʨʦʷʜʨʘ 

ʅʘʠʙʦʣʴʰʫʶ ʟʥʘʯʠʤʦʩʪʴ ʠʤʝʶʪ ʘʙʝʨʨʘʮʠʠ ʭʨʦʤʦʩʦʤʥʦʛʦ ʪʠʧʘ.  

ʅʝʩʪʘʙʠʣʴʥʳʝ ʘʙʝʨʨʘʮʠʠ ʭʨʦʤʦʩʦʤ ʥʝ ʬʦʨʤʠʨʫʶʪ ʢʘʥʮʝʨʦʛʝʥʥʫʶ 

ʤʫʪʘʮʠʶ, ʧʦʩʢʦʣʴʢʫ ʢʣʝʪʢʘ ʩ ʥʝʩʪʘʙʠʣʴʥʳʤʠ ʘʙʝʨʨʘʮʠʷʤʠ ʧʨʠ ʜʝʣʝʥʠʠ ʛʠʙʥʝʪ, ʘ 

ʥʝʜʝʣʷʱʘʷʩʷ ʢʣʝʪʢʘ ʥʝ ʤʦʞʝʪ ʩʪʘʪʴ ʨʘʢʦʚʦʡ. 

ɺʠʜʘʤʠ ʛʠʙʝʣʠ ʢʣʝʪʦʢ ʩʯʠʪʘʣʠʩʴ:  

1. ʀʥʪʝʨʬʘʟʥʘʷ ï ʪ.ʝ. ʢʦʛʜʘ ʢʣʝʪʢʘ ʧʦʛʠʙʘʝʪ ʚ ʵʪʘʧʝ ʠʥʪʝʨʬʘʟʳ, ʢʦʪʦʨʘʷ ʩʚʷʟʘʥʘ ʩ 

ʦʩʦʙʦ ʚʳʩʦʢʦʡ ʨʘʜʠʦʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʢʣʝʪʦʢ ʠ ʩ ʚʨʝʤʝʥʥʳʤ ʬʘʢʪʦʨʦʤ. 

2. ʈʝʧʨʦʜʫʢʪʠʚʥʘʷ ï ʚ ʤʦʤʝʥʪ ʜʝʣʝʥʠʷ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʥʪʝʨʬʘʟʥʫʶ ʛʠʙʝʣʴ ʩʚʷʟʳʚʘʶʪ ʩ ʘʧʦʧʪʦʟʦʤ. 
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ʈʝʧʨʦʜʫʢʪʠʚʥʫʶ ʛʠʙʝʣʴ ʩʚʷʟʳʚʘʶʪ ʩ ʥʝʢʨʦʪʠʯʝʩʢʠʤ ʧʫʪʝʤ ʨʘʟʚʠʪʠʷ ʣʫʯʝʚʦʛʦ 

ʧʦʨʘʞʝʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʳʤ ʫʪʨʘʪʦʡ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʧʨʦʮʝʩʩʝ ʜʝʣʝʥʠʷ ʢʣʝʪʢʠ. 

ɼʝʣʷʱʠʝʩʷ ʢʣʝʪʢʠ ʛʠʙʥʫʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦ ʨʝʧʨʦʜʫʢʪʠʚʥʦʤʫ ʤʝʭʘʥʠʟʤʫ.[1]  

ʂʘʨʜʠʥʘʣʴʥʦʡ ʯʝʨʪʦʡ ʨʘʜʠʦʙʠʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʧʦʩʪʘʚʣʝʥʠʝ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʵʬʬʝʢʪʘ ʩ ʚʳʟʚʘʚʰʝʡ ʝʛʦ ʜʦʟʦʡ ʠʟʣʫʯʝʥʠʷ, ʩ ʝʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʚʦ 

ʚʨʝʤʝʥʠ ʠ ʦʙʲʝʤʝ ʨʝʘʛʠʨʫʶʱʝʛʦ ʦʙʲʝʢʪʘ (ʜʦʟʘ, ʤʦʱʥʦʩʪʴ ʜʦʟʳ, ʦʙʱʝʝ ʠʣʠ ʣʦʢʘʣʴʥʦʝ 

ʦʙʣʫʯʝʥʠʝ ʠ ʧʨ.). 

ʀʥʦʛʜʘ ʨʘʜʠʦʙʠʦʣʦʛʠʶ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʢʘʢ ʢʦʤʧʣʝʢʩ ʩʣʝʜʫʶʱʠʭ ʧʨʝʜʤʝʪʦʚ: 

ʨʘʜʠʘʮʠʦʥʥʦʡ ʙʠʦʬʠʟʠʢʠ; ʨʘʜʠʘʮʠʦʥʥʦʡ ʙʠʦʭʠʤʠʠ; ʨʘʜʠʘʮʠʦʥʥʦʡ ʛʝʥʝʪʠʢʠ; 

ʨʘʜʠʘʮʠʦʥʥʦʡ ʮʠʪʦʣʦʛʠʠ; ʨʘʜʠʘʮʠʦʥʥʦʡ ʵʢʦʣʦʛʠʠ; ʨʘʜʠʘʮʠʦʥʥʦʡ ʧʘʪʦʬʠʟʠʦʣʦʛʠʠ; 

ʨʘʜʠʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʥʦʚ ʣʫʯʝʚʦʡ ʪʝʨʘʧʠʠ ʠ ʜʠʘʛʥʦʩʪʠʢʠ; ʢʦʩʤʠʯʝʩʢʦʡ ʨʘʜʠʦʙʠʦʣʦʛʠʠ; 

ʨʘʜʠʦʙʠʦʣʦʛʠʠ ʥʝʠʦʥʠʟʠʨʫʶʱʠʭ ʠʟʣʫʯʝʥʠʡ; ʨʘʜʠʘʮʠʦʥʥʦʡ ʵʧʠʜʝʤʠʦʣʦʛʠʠ; 

ʨʘʜʠʘʮʠʦʥʥʦʡ ʛʠʛʠʝʥʳ ʠ ʜʨ.[1] 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

1. https://ozlib.com/ 

2. Journal of Synchrotron Radiation 
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ɹʦʪʘʰʝʚʘ ʌ.ʖ. ï ʢ.ʧ.ʥ., ʜʦʮʝʥʪ, fatima_botash@mail.ru, (ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʘʷ 
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ɹ86, ʋ34 

 

ʀʅʊɽʈʅɽʊ ɺɽʑɽʁ ɺ ʄɽɼʀʎʀʅɽ 

ɹʦʪʘʰʝʚʘ ʌ.ʖ., ʋʟʜʝʥʦʚʘ ɿ.ɹ. 

(ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ, ʛ. ʏʝʨʢʝʩʩʢ) 

 

ɺ ʥʘʰʝ ʚʨʝʤʷ ʠʥʪʝʨʥʝʪ ʚʝʱʝʡ (IoT) ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ. ʀ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ʥʝ ʩʪʘʣʦ ʠʩʢʣʶʯʝʥʠʝʤ. ʇʦʷʚʣʝʥʠʝ ʤʝʜʠʮʠʥʩʢʠʭ IoT-ʫʩʪʨʦʡʩʪʚ ʧʦʟʚʦʣʷʝʪ 

ʚʨʘʯʘʤ ʠ ʧʘʮʠʝʥʪʘʤ ʦʙʤʝʥʠʚʘʪʴʩʷ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʩʦʩʪʦʷʥʠʠ ʟʜʦʨʦʚʴʷ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʝʪ ʠ ʷʚʥʦ ʦʙʣʝʛʯʘʝʪ ʣʝʯʝʥʠʝ ʭʨʦʥʠʯʝʩʢʠʭ ʠ ʪʷʞʝʣʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ. ʊʘʢʠʝ ʫʩʪʨʦʡʩʪʚʘ ʤʦʛʫʪ ʠʟʤʝʨʷʪʴ ʧʦʢʘʟʘʪʝʣʠ ʟʜʦʨʦʚʴʷ, ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʬʦʨʤʠʨʦʚʘʪʴ ʨʘʩʧʠʩʘʥʠʷ ʠ ʥʘʧʦʤʠʥʘʥʠʷ, ʦʥʣʘʡʥ ʢʦʥʩʫʣʴʪʠʨʦʚʘʪʴ ʧʘʮʠʝʥʪʦʚ ʚ ʨʝʞʠʤʝ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʤʳ ʨʘʩʩʤʦʪʨʠʤ, ʢʘʢ ʠʥʪʝʨʥʝʪ ʚʝʱʝʡ 

ʧʦʤʦʛʘʝʪ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʝ, ʘ ʪʘʢʞʝ ʢʘʢʦʡ ʧʫʪʴ ʦʥ ʧʨʦʰʝʣ ʦʪ ʥʘʯʘʣʘ ʜʦ ʥʘʰʠʭ 

ʜʥʝʡ. 

ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ (IoT) - ʵʪʦ ʧʦʥʷʪʠʝ, ʢʦʪʦʨʦʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚ ʧʝʨʚʳʡ ʨʘʟ ʚ 1999 

ʛʦʜʫ, ʢʦʛʜʘ ʂʝʚʠʥ ʕʰʪʦʥ (Kevin Ashton) ʠʩʧʦʣʴʟʦʚʘʣ ʝʛʦ ʚ ʧʨʝʟʝʥʪʘʮʠʠ ʜʣʷ ʧʨʦʝʢʪʘ RFID 

(Radio Frequency Identification). ʆʥ ʛʦʚʦʨʠʣ ʦ ʪʦʤ, ʢʘʢ ʙʫʜʫʱʝʝ ʩʚʷʟʘʥʦ ʩ ʤʘʰʠʥʘʤʠ, 

ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʠʤʝʪʴ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʦʙʤʝʥʫ ʜʘʥʥʳʤʠ ʠʣʠ ʠʥʬʦʨʤʘʮʠʠ. 

ʆʜʥʘʢʦ, ʚ ʪʦ ʚʨʝʤʷ ʩʦʟʜʘʥʠʝ ʪʘʢʠʭ ʫʩʪʨʦʡʩʪʚ ʙʳʣʦ ʥʝʚʦʟʤʦʞʥʦ ʠʟ-ʟʘ ʚʳʩʦʢʦʡ 

ʩʪʦʠʤʦʩʪʠ ʠ ʦʪʩʫʪʩʪʚʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɺ 2000 ʛʦʜʫ ʢʦʤʧʘʥʠʷ LG ʟʘʧʫʩʪʠʣʘ 

ʧʝʨʚʦʝ ʤʘʩʩʦʚʦʝ IoT-ʫʩʪʨʦʡʩʪʚʦ, ʢʦʪʦʨʦʝ ʙʳʣʦ ʠʥʪʝʛʨʠʨʦʚʘʥʦ ʚ ʭʦʣʦʜʠʣʴʥʠʢ - ʧʨʦʩʪʘʷ 

https://ozlib.com/
mailto:fatima_botash@mail.ru
mailto:yourbiaaas@gmail.com


76 

 

ʫʩʪʨʦʡʩʪʚʦ, ʢʦʪʦʨʦʝ ʦʪʧʨʘʚʣʷʣʦ ʩʦʦʙʱʝʥʠʝ ʥʘ ʧʦʯʪʫ ʚʣʘʜʝʣʴʮʘ, ʢʦʛʜʘ ʟʘʢʘʥʯʠʚʘʣʩʷ 

ʧʨʦʜʫʢʪ. 

ʇʝʨʚʳʝ ʫʩʪʨʦʡʩʪʚʘ IoT ʩʪʘʣʠ ʧʦʷʚʣʷʪʴʩʷ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ 2000-ʭ. ɺ ʯʘʩʪʥʦʩʪʠ, 

ʢʦʤʧʘʥʠʷ Amazon ʩʦʟʜʘʣʘ ʵʣʝʢʪʨʦʥʥʳʡ ʩʯʠʪʳʚʘʪʝʣʴ ʜʣʷ ʯʪʝʥʠʷ ʙʠʨʦʢ ʩ ʠʥʬʨʘʢʨʘʩʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʣ ʧʦʢʫʧʘʪʝʣʷʤ ʩʢʘʥʠʨʦʚʘʪʴ ʙʠʨʢʠ ʚ ʤʘʛʘʟʠʥʘʭ, ʯʪʦʙʳ 

ʧʦʣʫʯʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʦʜʫʢʪʘʭ. 

ɺ 2010 ʛʦʜʫ ʢʦʤʧʘʥʠʷ Nest Labs ʩʦʟʜʘʣʘ ʧʝʨʚʳʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ 

ʪʝʨʤʦʨʝʛʫʣʷʪʦʨ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʦʚʘʣ ʜʘʥʥʳʝ ʦʙ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʠ ʠ ʧʦʚʝʜʝʥʠʠ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʨʘʩʭʦʜʦʚ ʥʘ ʦʪʦʧʣʝʥʠʝ ʠ ʢʦʥʜʠʮʠʦʥʝʨ. ʀʥʪʝʛʨʘʮʠʷ 

ʜʘʪʯʠʢʦʚ ʜʚʠʞʝʥʠʷ ʠ ʜʨʫʛʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʠʣʘ ʩʥʠʟʠʪʴ ʧʦʪʨʝʙʣʝʥʠʝ ʛʘʟʘ ʥʘ 20% ʠ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ 30%. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʠʥʪʝʨʥʝʪ ʚʝʱʝʡ (IoT) ʩʪʘʣ ʥʝʨʘʟʨʳʚʥʦʡ ʯʘʩʪʴʶ ʠ ʤʝʜʠʮʠʥʩʢʦʡ 

ʠʥʜʫʩʪʨʠʠ. ʉʠʩʪʝʤʳ IoT ʧʦʤʦʛʘʶʪ ʤʝʜʠʮʠʥʩʢʠʤ ʫʯʨʝʞʜʝʥʠʷʤ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ, ʣʝʯʠʪʴ, 

ʫʧʨʘʚʣʷʪʴ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʠ ʫʣʫʯʰʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʟʜʦʨʦʚʴʶ ʧʘʮʠʝʥʪʦʚ. ɺ ʵʪʦʡ ʩʪʘʪʴʝ 

ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʠʩʪʦʨʠʶ ʧʦʷʚʣʝʥʠʷ IoT ʚ ʤʝʜʠʮʠʥʝ ʠ ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. 

ʀʩʪʦʨʠʷ ʨʘʟʚʠʪʠʷ IoT ʚ ʤʝʜʠʮʠʥʝ ʥʘʯʠʥʘʝʪʩʷ ʩ ʪʝʭʥʦʣʦʛʠʠ Remote Patient 

Monitoring (RPM), ʢʦʪʦʨʘʷ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʚ ʥʘʯʘʣʝ 2000-ʭ ʛʦʜʦʚ. ʕʪʦʪ ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʣ 

ʧʘʮʠʝʥʪʘʤ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʚʦʶ ʟʜʦʨʦʚʫʶ ʯʝʨʝʟ ʜʘʪʯʠʢʠ ʠ ʩʧʝʮʠʘʣʴʥʳʝ ʤʦʙʠʣʴʥʳʝ 

ʧʨʠʣʦʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʩʦʙʠʨʘʣʠ ʠ ʧʝʨʝʜʘʚʘʣʠ ʠʥʬʦʨʤʘʮʠʶ ʚʨʘʯʘʤ ʠʣʠ ʤʝʜʠʮʠʥʩʢʠʤ 

ʫʯʨʝʞʜʝʥʠʷʤ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʚʨʘʯʘʤ ʦʧʨʝʜʝʣʷʪʴ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʧʘʮʠʝʥʪʘ ʚ ʨʝʞʠʤʝ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʧʨʠʥʠʤʘʪʴ ʙʳʩʪʨʳʝ ʨʝʰʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʣʝʯʝʥʠʝʤ. 

ʉ ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʪʝʛʨʘʮʠʠ IoT, ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʩʪʘʣʠ ʝʱʝ ʙʦʣʝʝ 

ʧʨʦʩʪʳʤʠ ʠ ʫʜʦʙʥʳʤʠ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

IoT-ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʟʜʦʨʦʚʴʷ, ʚʢʣʶʯʘʷ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʢʨʦʚʷʥʦʛʦ 

ʜʘʚʣʝʥʠʷ, ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ, ʧʫʣʴʩʘ, ʥʘʩʳʱʝʥʠʷ ʢʨʦʚʠ ʢʠʩʣʦʨʦʜʦʤ ʠ ʜʨʫʛʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʟʜʦʨʦʚʴʷ. ʕʪʠ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʩʦʙʨʘʥʳ ʚ ʙʘʟʫ ʜʘʥʥʳʭ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚʨʘʯʘʤʠ ʜʣʷ 

ʜʠʘʛʥʦʩʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʫʧʨʘʚʣʝʥʠʷ ʣʝʯʝʥʠʝʤ. 

ɽʱʝ ʦʜʥʠʤ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ IoT ʚ ʤʝʜʠʮʠʥʝ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ 

ʤʝʜʠʮʠʥʩʢʠʤʠ ʨʝʩʫʨʩʘʤʠ. ʕʪʘ ʩʠʩʪʝʤʘ ʠʩʧʦʣʴʟʫʝʪ IoT-ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʧʨʦʮʝʩʩʘ ʟʘʢʘʟʘ ʠ ʜʦʩʪʘʚʢʠ ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʨʝʧʘʨʘʪʦʚ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʤʝʜʠʮʠʥʩʢʠʤ ʫʯʨʝʞʜʝʥʠʷʤ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʷʪʴ ʩʚʦʠʤʠ ʨʝʩʫʨʩʘʤʠ ʠ ʫʣʫʯʰʘʪʴ 

ʢʘʯʝʩʪʚʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. 

ʉʠʩʪʝʤʳ IoT ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʟʜʦʨʦʚʴʝʤ ʧʦʞʠʣʳʭ ʣʶʜʝʡ ʠ 

ʣʶʜʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ. ʉʧʝʮʠʘʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʤʦʛʫʪ ʧʦʤʦʯʴ ʪʘʢʠʤ 

ʣʶʜʷʤ ʫʧʨʘʚʣʷʪʴ ʩʚʦʠʤ ʟʜʦʨʦʚʴʝʤ ʠ ʦʙʱʘʪʴʩʷ ʩ ʤʝʜʠʮʠʥʩʢʠʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ 

ʜʠʩʪʘʥʮʠʦʥʥʳʤ ʦʙʨʘʟʦʤ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʠʤ ʞʠʪʴ ʙʦʣʝʝ ʥʝʟʘʚʠʩʠʤʦ ʠ ʫʣʫʯʰʠʪʴ ʠʭ 

ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ. 

ʀʥʪʝʨʥʝʪ ʤʝʜʠʮʠʥʩʢʠʭ ʚʝʱʝʡ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ: 

¶ ʋʣʫʯʰʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʣʝʯʝʥʠʷ 

¶ ʋʣʫʯʰʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʝʤ 

¶ ɼʠʩʪʘʥʮʠʦʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ  

¶ ʋʣʫʯʰʝʥʥʦʝ ʫʯʘʩʪʠʝ ʧʘʮʠʝʥʪʘ  

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʦʪʚʝʪʦʚ ʥʘ ʥʝʢʦʪʦʨʳʝ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ IoT, ʥʘʤʠ ʙʳʣ ʧʨʦʚʝʜʝʥ 

ʠʥʪʝʨʥʝʪ-ʦʧʨʦʩ c ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ Google-ʬʦʨʤ, ʚ ʢʦʪʦʨʦʤ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 70 

ʨʝʩʧʦʥʜʝʥʪʦʚ. ʆʩʥʦʚʥʫʶ ʜʦʣʶ ʨʝʩʧʦʥʜʝʥʪʦʚ ʩʦʩʪʘʚʣʷʶʪ ʤʦʣʦʜʳʝ ʣʶʜʠ.    

ɻʝʥʜʝʨʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʨʝʩʧʦʥʜʝʥʪʦʚ ʩʦʩʪʘʚʣʷʝʪ ʤʫʞʯʠʥʳ (26 %) ʠ ʞʝʥʱʠʥʳ (74 

%) (ʨʠʩ. 1)  
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ʈʠʩʫʥʦʢ 1. 

 

ɺ ʧʨʦʮʝʩʩʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʦʧʨʦʩʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʨʝʟʫʣʴʪʘʪʳ, ʢʘʩʘʶʱʠʝʩʷ ʧʨʠʤʝʥʝʥʠʷ ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ. ʇʨʝʜʩʪʘʚʣʝʥʦ ʩʦʦʪʥʦʰʝʥʠʝ 

ʨʝʩʧʦʥʜʝʥʪʦʚ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʠʤʝʶʱʠʭʩʷ ʚ ʠʭ ʨʘʩʧʦʨʷʞʝʥʠʠ ʫʤʥʳʭ ʚʝʱʝʡ. ʂ ʥʠʤ ʤʦʞʥʦ 

ʦʪʥʝʩʪʠ: ʩʤʘʨʪʬʦʥ; ʫʤʥʳʝ ʯʘʩʳ/ʙʨʘʩʣʝʪ; ʫʤʥʳʡ ʧʳʣʝʩʦʩ; ʢʦʣʦʥʢʫ ʩ ʛʦʣʦʩʦʚʳʤ 

ʧʦʤʦʱʥʠʢʦʤ; ʫʤʥʳʡ ʭʦʣʦʜʠʣʴʥʠʢ; ʫʤʥʫʶ ʩʪʠʨʘʣʴʥʫʶ ʤʘʰʠʥʫ; ʘʚʪʦʤʦʙʠʣʴ ʩ 

ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ (ʘʚʪʦʧʠʣʦʪ). ʂʘʢ ʚʠʜʠʤ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʚ 

ʨʘʩʧʦʨʷʞʝʥʠʠ ʦʧʨʦʰʝʥʥʳʭ ʠʤʝʝʪʩʷ 2, 3 ʠʣʠ 4 ʫʤʥʳʭ ʚʝʱʠ (ʨʠʩ. 2).  

 

ʈʠʩʫʥʦʢ 2. 

 

ʆʙʲʝʜʠʥʝʥʠʝ ʫʤʥʳʭ ʚʝʱʝʡ ʚ ʩʝʪʴ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʩʠʩʪʝʤʫ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ 

ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʩ ʚʥʝʰʥʠʤ ʤʠʨʦʤ ʚʝʱʝʡ, ʩʧʦʩʦʙʥʫʶ ʫʚʝʣʠʯʠʪʴ ʟʥʘʯʠʤʦʩʪʴ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ. ʉʦʛʣʘʩʥʦ ʨʘʥʝʝ ʧʨʦʚʝʜʝʥʥʳʤ ʦʧʨʦʩʘʤ, 30 % ʨʝʩʧʦʥʜʝʥʪʦʚ 

ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʚʦʧʨʦʩ ʚʥʝʜʨʝʥʠʷ ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʚ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʡ ʠ 

ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʷʚʣʷʝʪʩʷ ʥʝ ʦʯʝʥʴ ʚʘʞʥʳʤ ʠʣʠ ʩʦʚʩʝʤ ʥʝ ʚʘʞʥʳʤ. ʅʘʦʙʦʨʦʪ, 34 

% ʩʯʠʪʘʶʪ, ʯʪʦ ʚʥʝʜʨʝʥʠʝ ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʚʘʞʥʳʤ. 

 ʉʦʛʣʘʩʥʦ ʧʨʦʚʝʜʝʥʥʦʤʫ ʦʧʨʦʩʫ ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʨʝʩʧʦʥʜʝʥʪʦʚ (94 %) 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʪʥʦʩʷʪʩʷ ʢ ʠʜʝʝ ʩʦʚʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʤʥʳʭ ʚʝʱʝʡ ʠ ʧʨʝʚʨʘʱʝʥʠʷ 

ʠʭ ʚ ʠʥʪʝʨʥʝʪ-ʚʝʱʠ. ɹʦʣʴʰʠʥʩʪʚʦ ʨʝʩʧʦʥʜʝʥʪʦʚ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʦ ʦʮʝʥʠʚʘʶʪ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʘʥʥʳʭ, ʧʦʣʫʯʘʝʤʳʭ ʙʣʘʛʦʜʘʨʷ ʠʥʪʝʨʥʝʪʫ ʚʝʱʝʡ (ʤʠʢʨʦʬʦʥ ʚ ʢʦʣʦʥʢʝ, GPS 

ʚ ʙʨʘʩʣʝʪʝ, ʜʘʪʯʠʢʠ, ʠʟʤʝʨʷʶʱʠʝ ʧʫʣʴʩ, ʪʝʤʧʝʨʘʪʫʨʫ ʠ ʜʨ.). ʊʘʢʦʝ ʤʥʝʥʠʝ ʠʤʝʝʪʩʷ ʥʘʨʷʜʫ 

ʩ ʪʝʤ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʦʙʱʝʩʪʚʝ ʰʠʨʦʢʦ ʦʙʩʫʞʜʘʶʪʩʷ ʚʦʧʨʦʩʳ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʧʦʚʳʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʵʣʝʢʪʨʦʥʥʳʭ ʜʘʥʥʳʭ. ɺʝʨʦʷʪʥʦ, ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʩʚʷʟʘʥʳ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʛʣʫʙʦʢʦʛʦ ʧʦʥʠʤʘʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʥʪʝʨʥʝʪʘ 

ʚʝʱʝʡ ʠ ʧʦʢʘ ʝʱʝ ʤʘʣʦʤʫ ʝʛʦ ʧʨʘʢʪʠʯʝʩʢʦʤʫ ʧʨʠʤʝʥʝʥʠʶ.  

ʇʦ ʠʪʦʛʘʤ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ:  

¶ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ, ʚ ʨʘʩʧʦʨʷʞʝʥʠʠ ʦʧʨʦʰʝʥʥʳʭ ʠʤʝʝʪʩʷ 2, 3 , 4  ʠ ʙʦʣʝʝ 

ʫʤʥʳʭ ʚʝʱʝʡ. 
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¶ ʢʦʣʠʯʝʩʪʚʦ ʫʤʥʳʭ ʚʝʱʝʡ, ʢʦʪʦʨʳʤʠ ʨʘʩʧʦʣʘʛʘʶʪ ʨʝʩʧʦʥʜʝʥʪʳ, ʠʤʝʝʪ 

ʪʝʥʜʝʥʮʠʶ ʚʦʟʨʘʩʪʘʪʴ ʚ ʩʚʷʟʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʦʙʩʫʞʜʝʥʠʷ ʚ ʦʙʱʝʩʪʚʝ ʪʝʭʥʦʣʦʛʠʠ 

ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ;  

¶ ʨʝʩʧʦʥʜʝʥʪʳ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 20 ʜʦ 30 ʣʝʪ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʨʠʤʝʥʷʶʪ ʫʤʥʳʝ 

ʚʝʱʠ ʜʣʷ ʨʘʙʦʪʳ ʠ ʨʘʟʚʣʝʯʝʥʠʷ; 

¶ ʨʝʩʧʦʥʜʝʥʪʳ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 20 ʣʝʪ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʠʩʧʦʣʴʟʫʶʪ ʫʤʥʳʝ ʚʝʱʠ 
ʜʣʷ ʦʙʫʯʝʥʠʷ;  

¶ ʪʦʣʴʢʦ 8,8 % ʨʝʩʧʦʥʜʝʥʪʦʚ ʧʨʠʤʝʥʷʶʪ ʫʤʥʳʝ ʚʝʱʠ ʜʣʷ ʨʘʙʦʪʳ;  

¶ ʨʝʩʧʦʥʜʝʥʪʳ, ʫ ʢʦʪʦʨʳʭ ʤʘʣʦ ʩʚʦʙʦʜʥʦʛʦ ʚʨʝʤʝʥʠ, ʯʘʱʝ ʥʘ ʧʨʘʢʪʠʢʝ 

ʠʩʧʦʣʴʟʫʶʪ ʫʤʥʳʝ ʚʝʱʠ ʜʣʷ ʨʘʙʦʪʳ ʠ ʦʙʫʯʝʥʠʷ;  

¶ ʨʝʩʧʦʥʜʝʥʪʳ, ʫ ʢʦʪʦʨʳʭ ʤʥʦʛʦ ʩʚʦʙʦʜʥʦʛʦ ʚʨʝʤʝʥʠ, ʯʘʱʝ ʧʨʠʤʝʥʷʶʪ ʫʤʥʳʝ 
ʚʝʱʠ ʜʣʷ ʨʘʟʚʣʝʯʝʥʠʷ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʪʝʨʥʝʪ ʚʝʱʝʡ ʷʚʣʷʝʪʩʷ ʪʝʭʥʦʣʦʛʠʝʡ, ʢʦʪʦʨʘʷ ʧʨʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʠ ʩʠʩʪʝʤʥʦʤ ʨʝʰʝʥʠʠ ʨʷʜʘ ʟʘʜʘʯ ʤʦʞʝʪ ʩʪʘʪʴ ʟʥʘʯʠʤʳʤ ʬʘʢʪʦʨʦʤ 

ʨʘʟʚʠʪʠʷ ʢʘʢ ʦʪʜʝʣʴʥʳʭ ʩʬʝʨ ʞʠʟʥʠ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʘʢ ʠ ʩʪʨʘʥʳ ʚ ʮʝʣʦʤ. ʇʨʠ ʵʪʦʤ 

ʚʘʞʥʦ ʠʟʫʯʘʪʴ ʠ ʫʯʠʪʳʚʘʪʴ ʩʦʮʠʘʣʴʥʦʝ ʚʣʠʷʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ. ʕʪʦ 

ʧʦʟʚʦʣʠʪ ʫʚʝʣʠʯʠʪʴ ʜʦʚʝʨʠʝ ʢ IoT ʠ ʫʩʪʨʘʥʠʪʴ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ. ʂʘʢ 

ʧʦʢʘʟʳʚʘʝʪ ʦʧʨʦʩ, ʤʦʣʦʜʝʞʴ ʩʪʨʝʤʠʪʩʷ ʙʦʣʴʰʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʤʥʳʝ ʚʝʱʠ. ʅʝʦʙʭʦʜʠʤʦ 

ʨʘʩʰʠʨʷʪʴ ʢʨʫʛ ʫʤʥʳʭ ʚʝʱʝʡ, ʫʚʝʨʝʥʥʝʝ ʚʚʦʜʠʪʴ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʦʩʥʦʚʳ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ, ʰʠʨʦʢʦ ʦʙʩʫʞʜʘʪʴ ʚ ʩʨʝʜʩʪʚʘʭ 

ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʨʦʙʣʝʤʳ, ʧʫʪʠ ʠʭ ʨʝʰʝʥʠʷ ʠ ʧʠʣʦʪʥʳʝ ʧʨʦʝʢʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʵʪʦʡ 

ʪʝʭʥʦʣʦʛʠʝʡ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʤʦʞʥʦ ʧʦʜʛʦʪʦʚʠʪʴ ʥʝ ʪʦʣʴʢʦ ʧʨʘʢʪʠʯʝʩʢʠ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʚ IoT ʣʶʜʝʡ, ʥʦ ʠ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ ʢʘʜʨʳ, ʩʧʦʩʦʙʥʳʝ ʨʝʰʘʪʴ ʟʘʜʘʯʠ 

ʧʦ-ʥʦʚʦʤʫ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ ï ʵʪʦ ʪʝʭʥʦʣʦʛʠʷ, ʢʦʪʦʨʘʷ ʧʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʠ 

ʩʠʩʪʝʤʥʦʤ ʨʝʰʝʥʠʠ ʨʷʜʘ ʟʘʜʘʯ ʤʦʞʝʪ ʩʪʘʪʴ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʨʘʟʚʠʪʠʷ ʢʘʢ ʦʪʜʝʣʴʥʳʭ 

ʩʬʝʨ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʪʘʢ ʠ ʩʪʨʘʥʳ ʚ ʮʝʣʦʤ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚʘʞʥʦ ʠʟʫʯʘʪʴ ʠ 

ʫʯʠʪʳʚʘʪʴ ʩʦʮʠʘʣʴʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ. ʕʪʦ ʧʦʚʳʩʠʪ ʜʦʚʝʨʠʝ ʢ 

IoT ʠ ʫʩʪʨʘʥʠʪ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ. ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʤʦʣʦʜʳʝ ʣʶʜʠ 

ʧʳʪʘʶʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝ ʫʤʥʳʭ ʚʝʱʝʡ. ʅʝʦʙʭʦʜʠʤʦ ʨʘʩʰʠʨʷʪʴ 

ʘʩʩʦʨʪʠʤʝʥʪ ʫʤʥʳʭ ʚʝʱʝʡ, ʩ ʙʦʣʴʰʝʡ ʫʚʝʨʝʥʥʦʩʪʴʶ ʚʥʝʜʨʷʪʴ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ 

ʧʨʦʛʨʘʤʤʳ ʦʩʥʦʚʳ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ, ʰʠʨʦʢʦ 

ʦʙʩʫʞʜʘʪʴ ʚ ʉʄʀ ʧʨʦʙʣʝʤʳ, ʧʫʪʠ ʠʭ ʨʝʰʝʥʠʷ ʠ ʧʠʣʦʪʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʵʪʦʡ 

ʪʝʭʥʦʣʦʛʠʝʡ.  ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʤʦʞʥʦ ʧʦʜʛʦʪʦʚʠʪʴ ʥʝ ʪʦʣʴʢʦ, ʧʨʘʢʪʠʯʝʩʢʠ 

ʠʥʪʝʨʝʩʫʶʱʠʭʩʷ IoT ʣʶʜʝʡ, ʥʦ ʠ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ ʢʘʜʨʳ, ʩʧʦʩʦʙʥʳʝ ʨʝʰʘʪʴ ʟʘʜʘʯʠ 

ʧʦ-ʥʦʚʦʤʫ. 

 çʇʦ  ʧʨʦʛʥʦʟʫ ʢʦʤʧʘʥʠʠ ʄʊʉ, ʚ 2021 ʛʦʜʫ ʦʙʲʝʤ ʨʳʥʢʘ IoT ʚ ʈʦʩʩʠʠ ʜʦʩʪʠʛʥʝʪ 

117 ʤʣʨʜ. ʨʫʙʣʝʡ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʚ  ɾʂʍ ʠ  

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ  ʙʫʜʝʪ ʨʘʩʪʠ ʩʦ ʩʨʝʜʥʝʛʦʜʦʚʳʤ ʪʝʤʧʦʤ 16,5% ʜʦ 2023 ʛʦʜʘ 

ʚʢʣʶʯʠʪʝʣʴʥʦè [5].  

çʉʦʛʣʘʩʥʦ ʧʨʦʛʥʦʟʫ ʢʦʤʧʘʥʠʠ PWC, ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʦʪ  ʚʥʝʜʨʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʡ IoT ʚ  ʩʬʝʨʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚ  ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʤʦʞʝʪ ʩʦʩʪʘʚʠʪʴ ʜʦ  

536 ʤʣʨʜ. ʨʫʙʣʝʡ ʜʦ 2025 ʛʦʜʘè [6]. 

çʆʩʥʦʚʥʦʡ ʵʬʬʝʢʪ, ʩʚʷʟʘʥʥʳʡ ʩ ʚʥʝʜʨʝʥʠʝʤ IoT ʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ, 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʥʘʛʨʫʟʢʠ ʥʘ  ʩʪʘʮʠʦʥʘʨʳ. ɼʠʩʪʘʥʮʠʦʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ 

ʙʦʣʴʥʳʭ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ 1-ʛʦ ʠ 2-ʛʦ ʪʠʧʘ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʨʠʩʢʠ 

ʚʥʝʧʣʘʥʦʚʦʡ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʨʘʟʣʠʯʥʳʤʠ ʬʦʨʤʘʤʠ ʦʩʣʦʞʥʝʥʠʡ. ʂʨʦʤʝ ʪʦʛʦ, 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʨʦʛʨʝʩʩ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʪʝʭʥʦʣʦʛʠʡ IoT ʜʣʷ  ʤʦʥʠʪʦʨʠʥʛʘ 

ʙʦʣʴʥʳʭ ʩ  ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʘʩʪʤʦʡ, ʧʨʠ ʚʝʜʝʥʠʠ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ  ʚ 

ʭʦʜʝ ʦʢʘʟʘʥʠʷ ʧʦʤʦʱʠ ʧʨʝʩʪʘʨʝʣʳʤ ʣʶʜʷʤ.  
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ʆʧʝʨʘʪʠʚʥʘʷ ʠ ʪʦʯʥʘʷ ʧʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʤʦʥʠʪʦʨʠʥʛʘ ʚ  ʵʣʝʢʪʨʦʥʥʫʶ ʤʝʜʠʮʠʥʩʢʫʶ 

ʢʘʨʪʫ ʠ ʜʠʩʪʘʥʮʠʦʥʥʘʷ ʩʚʷʟʴ ʧʦʟʚʦʣʷʪ ʯʘʩʪʠʯʥʦ ʧʝʨʝʨʘʩʧʨʝʜʝʣʠʪʴ ʥʘʛʨʫʟʢʫ ʩ ʚʨʘʯʝʡ ʥʘ 

ʩʨʝʜʥʠʡ ʤʝʜʠʮʠʥʩʢʠʡ ʧʝʨʩʦʥʘʣ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʜʦʣʷ ʧʝʨʚʠʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʦʙʨʘʱʝʥʠʡ ʧʦ  

ʧʨʦʙʣʝʤʘʤ, ʥʝ ʩʚʷʟʘʥʥʳʤ ʩʦ ʟʜʦʨʦʚʴʝʤ ʧʘʮʠʝʥʪʦʚ, ʤʦʞʝʪ ʦʙʨʘʙʘʪʳʚʘʪʴʩʷ ʩʨʝʜʥʠʤ 

ʤʝʜʠʮʠʥʩʢʠʤ ʧʝʨʩʦʥʘʣʦʤ ʙʝʟ ʧʨʠʚʣʝʯʝʥʠʷ ʚʨʘʯʝʡ ʚʳʩʦʢʦʡ ʢʘʪʝʛʦʨʠʠè [8].  

çɼʨʫʛʦʡ ʚʘʞʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʵʬʬʝʢʪʘ ʧʨʠʤʝʥʝʥʠʷ IoT ʚ  ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ 

ʷʚʣʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʦʧʪʠʤʠʟʘʮʠʦʥʥʳʝ ʟʘʜʘʯʠ ʚ  ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ. ʉʠʩʪʝʤʳ 

ʣʦʢʘʣʴʥʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ ʠ  ʧʝʨʝʥʦʩʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʪ ʩʦʢʨʘʪʠʪʴ ʥʝʧʨʦʜʫʢʪʠʚʥʫʶ ʥʘʛʨʫʟʢʫ ʠ  ʧʦʚʳʩʠʪʴ ʫʪʠʣʠʟʘʮʠʶ 

ʨʝʩʫʨʩʦʚè [6]. 

ɺ 2019 ʛʦʜʫ ʮʝʥʪʨ ʥʘʯʘʣ ʨʘʙʦʪʫ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ: ʦʩʪʨʳʡ ʢʦʨʦʥʘʨʥʳʡ ʩʠʥʜʨʦʤ, 

ʨʘʢ ʣʝʛʢʦʛʦ, ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ 2-ʛʦ ʪʠʧʘ, ʙʨʦʥʭʠʘʣʴʥʘʷ ʘʩʪʤʘ. ɺ 2020 ʛʦʜʫ ʪʝʤʘʪʠʢʘ ʠ 

ʵʢʩʧʦʟʠʮʠʠ ʮʝʥʪʨʘ ʨʘʩʰʠʨʷʣʠʩʴ. ʂ ʠʤʝʶʱʠʤʩʷ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʙʳʣʠ 

ʜʦʙʘʚʣʝʥʳ ʪʝʤʘʪʠʯʝʩʢʠʝ ʟʦʥʳ: çʭʨʦʥʠʯʝʩʢʘʷ ʩʝʨʜʝʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴè, 

çʦʥʢʦʛʝʤʘʪʦʣʦʛʠʷè, çʨʘʢ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳè, çʨʘʢ ʷʠʯʥʠʢʦʚè, çʨʘʢ ʧʨʝʜʩʪʘʪʝʣʴʥʦʡ 

ʞʝʣʝʟʳè [7] . 

ɺ ʮʝʣʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʜʠʮʠʥʩʢʠʭ IoT-ʫʩʪʨʦʡʩʪʚ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʧʨʦʩʪʠʪʴ ʠ ʫʣʫʯʰʠʪʴ ʧʨʦʮʝʩʩʳ ʣʝʯʝʥʠʷ ʚ ʨʘʟʥʳʭ ʩʬʝʨʘʭ ʤʝʜʠʮʠʥʳ. ʆʜʥʘʢʦ ʵʪʦ ʪʨʝʙʫʝʪ 

ʥʝ ʪʦʣʴʢʦ ʜʦʩʪʘʪʦʯʥʦʡ ʪʝʭʥʠʯʝʩʢʦʡ ʦʩʥʘʱʝʥʥʦʩʪʠ, ʥʦ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʝʛʫʣʷʪʦʨʥʳʭ 

ʤʝʨ ʠ ʦʙʫʯʝʥʠʷ ʚʨʘʯʝʡ ʠ ʧʘʮʠʝʥʪʦʚ ʪʝʭʥʦʣʦʛʠʷʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʘʢʠʭ ʫʩʪʨʦʡʩʪʚ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ IoT-ʫʩʪʨʦʡʩʪʚʘ ʠʤʝʶʪ ʦʛʨʦʤʥʳʡ ʧʦʪʝʥʮʠʘʣ 

ʜʣʷ ʤʦʜʝʨʥʠʟʘʮʠʠ ʤʝʜʠʮʠʥʳ ʠ ʩʦʟʜʘʥʠʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʠ ʜʝʡʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. 
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ʋɼʂ 51-7 

ʋ73 

ʄʆɼɽʃʔ ɼʀʅɸʄʀʂʀ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʃɽʏɽʅʀʗ ʊʋɹɽʈʂʋʃɪɿɸ, 

ʈɽɸʃʀɿɸʎʀʗ ʅɸ ʗɿʓʂɽ R 

ɹʦʪʘʰʝʚʘ ʌ.ʖ., ʋʨʫʩʦʚʘ ʌ.ʂ. 

(ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ, ʛ. ʏʝʨʢʝʩʩʢ) 

 

ʉʠʪʫʘʮʠʷ ʧʦ ʪʫʙʝʨʢʫʣʸʟʫ ʚ ʤʠʨʝ ʧʨʦʜʦʣʞʘʝʪ ʦʩʪʘʚʘʪʴʩʷ ʥʘʧʨʷʞʸʥʥʦʡ. ʊʫʙʝʨʢʫʣʸʟ 

ʚ XXI ʚʝʢʝ ʚʭʦʜʠʪ ʚ ʜʝʩʷʪʢʫ ʚʝʜʫʱʠʭ ʧʨʠʯʠʥ ʩʤʝʨʪʥʦʩʪʠ ʯʝʣʦʚʝʯʝʩʪʚʘ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʤʦʤʝʥʪ, ʪʫʙʝʨʢʫʣʸʟʦʤ ʙʦʣʝʶʪ ʦʢʦʣʦ 1/3 ʥʘʩʝʣʝʥʠʷ ɿʝʤʣʠ. ɿʘʥʠʤʘʝʪ ʪʨʝʪʴʝ ʤʝʩʪʦ ʩʨʝʜʠ 

ʟʘʙʦʣʝʚʘʥʠʡ ʧʦ ʩʤʝʨʪʥʦʩʪʠ. ɺʆɿ ʦʨʠʝʥʪʠʨʫʝʪ ʤʠʨʦʚʦʝ ʩʦʦʙʱʝʩʪʚʦ ʥʘ ʩʦʢʨʘʱʝʥʠʝ ʢ 2035 

ʛ. ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2015 ʛ. ʩʤʝʨʪʥʦʩʪʠ ʥʘ 95%, ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ï ʥʘ 90%.ʅʝʜʦʩʪʘʪʦʯʥʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʪʫʙʝʨʢʫʣʸʟʦʤ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʨʝʧʷʪʩʪʚʫʝʪ 

ʙʳʩʪʨʦʤʫ ʩʥʠʞʝʥʠʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʪʫʙʝʨʢʫʣʸʟʘ. ɼʣʷ ʧʦʠʩʢʘ ʩʧʦʩʦʙʦʚ ʧʦʚʳʰʝʥʠʷ 

ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤ ʧʦʠʩʢ ʵʬʬʝʢʪʠʚʥʳʭ ʤʦʜʝʣʝʡ ʠʭ ʨʝʰʝʥʠʷ [3]. 

ʈʘʩʩʤʦʪʨʠʤ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʨʦʪʠʚʦʪʫʙʝʨʢʫʣʝʟʥʳʭ ʧʨʦʛʨʘʤʤ [1]. ɺ 

ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʚʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʚ ʢʦʪʦʨʳʭ 

ʚ ʷʚʥʦʤ ʚʠʜʝ ʫʯʠʪʳʚʘʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʝ ʧʨʦʪʠʚʦʪʫʙʝʨʢʫʣʝʟʥʳʭ ʧʨʦʛʨʘʤʤ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ 

ʤʳ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʦʜʝʣʴ ʙʝʟ ʫʯʸʪʘ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ. ʆʩʦʙʝʥʥʦʩʪʴ ʵʪʦʡ 

ʤʦʜʝʣʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʜʦʙʘʚʣʝʥʠʠ ʯʣʝʥʦʚ, ʦʪʨʘʞʘʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʝ ʭʠʤʠʦʧʨʦʬʠʣʘʢʪʠʢʠ 

ʠ ʣʝʯʝʥʠʷ. 

ɹʫʜʝʤ ʠʟʫʯʘʪʴ ʜʠʥʘʤʠʢʫ ʵʪʦʡ ʤʦʜʝʣʠ, ʩ ʧʦʤʦʱʴʶ ʩʣʝʜʫʶʱʠʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ 

ʫʨʘʚʥʝʥʠʡ [1]: 

= ɄīɚSīÕS, 

= (1ī p)ɚSī (ŭ + Õ +ů)L, 

= ůLīÕP, 

= ŭL+ pɚSī (Õ + ÕT + ɔ)T, 

= ɔT īÕC, 

 ɚ (t) =  

ʇʘʨʘʤʝʪʨʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʬʦʨʤʫʣʘʭ, ʧʦ ʜʘʥʥʳʤ [1,3]: 

ɻʨʫʧʧʫ S ʩʦʩʪʘʚʣʷʶʪ - ʅʝʠʥʬʠʮʠʨʦʚʘʥʥʳʝ (ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʢ ʠʥʬʝʢʮʠʠ) 

ʠʥʜʠʚʠʜʳ ï ʪʝ, ʚ ʯʝʡ ʦʨʛʘʥʠʟʤ ʝʱʝ ʥʝ ʧʨʦʥʠʢʘʣʠ ʚʦʟʙʫʜʠʪʝʣʠ ʪʫʙʝʨʢʫʣʝʟʘ. ʂ ʵʪʦʡ ʛʨʫʧʧʝ 

ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʣʶʜʝʡ ʩ ( ɺʀʏ- ʠʥʬʝʢʮʠʝʡ, ʜʠʘʙʝʪʦʤ, ʜʝʪʝʡ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ, ʧʦʞʠʣʦʛʦ 

ʚʦʟʨʘʩʪʘ, ʢʫʨʷʱʠʭ) [1]. 
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ɻʨʫʧʧʘ L - ʅʦʩʠʪʝʣʠ ʣʘʪʝʥʪʥʦʡ ʠʥʬʝʢʮʠʠ ï ʠʥʜʠʚʠʜʳ, ʚ ʯʴʝʤ ʦʨʛʘʥʠʟʤʝ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʚʦʟʙʫʜʠʪʝʣʠ ʪʫʙʝʨʢʫʣʝʟʘ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʨʘʚʥʦʚʝʩʠʠ ʩ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʦʡ; 

ʪʘʢʠʝ ʠʥʜʠʚʠʜʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʪʩʫʪʩʪʚʠʝʤ ʢʘʢʠʭ-ʣʠʙʦ ʚʥʝʰʥʠʭ ʧʨʦʷʚʣʝʥʠʡ ʙʦʣʝʟʥʠ 

ʠʣʠ ʧʦʚʳʰʝʥʥʦʛʦ ʨʠʩʢʘ ʩʤʝʨʪʠ. ɺ ʥʝʢʦʪʦʨʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʣʘʪʝʥʪʥʘʷ ʠʥʬʝʢʮʠʷ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʩʘʤʘʷ ʨʘʥʥʷʷ ʩʪʘʜʠʷ ʙʦʣʝʟʥʠ, ʯʪʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʚʳʷʚʣʝʥʠʷ ʠ ʣʝʯʝʥʠʷ ʝʝ ʥʦʩʠʪʝʣʝʡ [1]. 

P ï ʣʶʜʠ, ʧʨʦʰʝʜʰʠʝ ʵʬʬʝʢʪʠʚʥʫʶ ʭʠʤʠʦʧʨʦʬʠʣʘʢʪʠʢʫ. ʉʫʱʝʩʪʚʫʶʪ 2 ʚʠʜʘ 

ʭʠʤʠʦʧʨʦʬʠʣʘʢʪʠʢʠ:  

ʇʝʨʚʠʯʥʘʷ ï ʢʦʛʜʘ ʧʨʦʪʠʚʦʪʫʙʝʨʢʫʣʸʟʥʳʝ ʧʨʝʧʘʨʘʪʳ ʥʘʟʥʘʯʘʶʪʩʷ ʜʣʷ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʨʘʟʚʠʪʠʷ ʙʦʣʝʟʥʠ (ʥʦʚʦʨʦʞʜʸʥʥʳʤ ʠʣʠ ʥʘʭʦʜʷʱʠʤʩʷ ʚ ʢʦʥʪʘʢʪʝ ʩ 

ʠʥʬʠʮʠʨʦʚʘʥʥʳʤʠ);  

ɺʪʦʨʠʯʥʘʷ ï ʢʦʛʜʘ ʇʊʇ ʥʘʟʥʘʯʘʶʪʩʷ ʫʞʝ ʠʥʬʠʮʠʨʦʚʘʥʥʳʤ ʣʠʮʘʤ ʜʣʷ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʙʦʣʝʟʥʠ ʠ ʧʝʨʝʭʦʜʘ ʠʟ ʛʨʫʧʧʳ  L  ʚ ʛʨʫʧʧʫ ʊ [1]. 

ɹʦʣʴʥʳʝ (T ) ï ʠʥʜʠʚʠʜʳ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʪʫʙʝʨʢʫʣʝʟʘ, ʚʳʟʚʘʥʥʳʤʠ 

ʜʦʩʪʘʪʦʯʥʦ ʦʙʰʠʨʥʳʤʠ ʧʦʚʨʝʞʜʝʥʠʷʤʠ ʪʢʘʥʝʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʢʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʤʠʢʦʙʘʢʪʝʨʠʡ ʚ ʠʭ ʦʨʛʘʥʠʟʤʘʭ. ɻʨʘʥʠʮʘ ʤʝʞʜʫ ʩʦʩʪʦʷʥʠʝʤ ʣʘʪʝʥʪʥʦʡ ʠʥʬʝʢʮʠʠ ʠ 

ʙʦʣʝʟʥʴʶ ʥʝ ʷʚʣʷʝʪʩʷ ʩʪʨʦʛʦ ʦʧʨʝʜʝʣʝʥʥʦʡ ʠ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʝʪʦʜʦʚ 

ʜʠʘʛʥʦʩʪʠʢʠ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʢ ʙʦʣʴʥʳʤ ʩ ʘʢʪʠʚʥʳʤ ʪʫʙʝʨʢʫʣʝʟʦʤ ʧʨʠʯʠʩʣʷʶʪʩʷ 

ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʠʥʜʠʚʠʜʳ ʩ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠ ʜʦʢʘʟʘʥʥʦʡ ʢʘʨʪʠʥʦʡ ʪʫʙʝʨʢʫʣʝʟʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʪʢʘʥʝʡ (ʚ ʦʩʥʦʚʥʦʤ, ʜʣʷ ʊʆɼ) ʠʣʠ ʩ ʦʙʥʘʨʫʞʝʥʥʳʤ ʙʘʢʪʝʨʠʦʚʳʜʝʣʝʥʠʝʤ [1]. 

ʂ ʛʨʫʧʧʝ C ʦʪʥʦʩʷʪʩʷ ï ʠʟʣʝʯʝʥʥʳʝ ʦʪ ʪʫʙʝʨʢʫʣʸʟʘ ( ʤʝʜʠʢʘʤʝʥʪʦʟʥʦ). ɺ ʛʨʫʧʧʘʭ P 

ʠ C ʠʥʜʠʚʠʜʳ ʧʨʝʙʳʚʘʶʪ ʜʦ ʢʦʥʮʘ ʩʚʦʝʡ ʞʠʟʥʠ, ʯʪʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʦʞʠʟʥʝʥʥʳʡ 

ʟʘʱʠʪʥʳʡ ʵʬʬʝʢʪ ʢʘʢ ʭʠʤʠʦʧʨʦʬʠʣʘʢʪʠʢʠ, ʪʘʢ ʠ ʣʝʯʝʥʠʷ [1]. 

  

 

 

  ů ɔ 

    

   ʇ   (1ī p)ɚ   ŭ 

   

 

 pɚ 

ʉʭʝʤʘ ʤʦʜʝʣʠ [5]. ʇʦʪʦʢʠ ʩʤʝʨʪʥʦʩʪʠ ʥʝ ʧʦʢʘʟʘʥʳ. 

 

нлмл ͎ͦ͒

S ͔͙ͤͤͺ͙ͼ͙͍ͪͦ͊ͤͤ·͔ 15 299 785 

L ͙ͤͺ͙ͼ͙͍ͪͦ͊ͤͤ·͔ 1 334 686

P ͨͪͦ΄͔͒΄͙͔ Ήͺͺ͔͙͍ͭͤͯ͟Ό ͻ͙͙ͣͦͨͪͦͺ͙͙͊ͭͯ͟͟͡750 000

T ͋ͦ͡Έͤ·͔ 7 720 000

C ͙͔͘͡;͔ͤͤ·͔ 2516720

ʃ ͙ͨͪͭͦ͟ ͔͙ͣͦͦ͒͗͡ 284628

ҡ ͟ΦͫΦ ͔͙ͫͣͪͭͤͦͫͭ ͔ͤ ͦͭ ͔͖ͭͯ͋ͪͯ͊͘͟͡0,0081

˂ ͙ͫ͊͡ ͙ͤͺ͔͟ͼ͙͙ 0.000033

p ˤ͔ͪͦΎͭͤͦͫͭΈ ͙ͤͺ͙ͼ͙͍͙ͪͦ͊ͤΎ 0,0005

ˋ ͟ΦͫΦ ͍͊͟ͼ͙ͤ͊ͼ͙͙ 0,0075

ʵ ͟ΦͫΦ Ή͎͔͚ͤ͒ͦͤͤͦ ͙͍͊ͭ͊͟ͼ͙͙ 0,000173

ʴ ͟ΦͫΦ ͙͔͘͡;͔͙ͤΎ 0,0533

ҡ¢ ͙͔͒ͦͨͦͤͭ͡͡Έͤ͊Ύ ͔ͫͣͪͭͤͦͫͭΈΣ ͍·͘·͍͔͊ͣ͊Ύ ͙͍͊ͭͤ͟·ͣ ͔͔ͭͯ͋ͪͯͦͣ͘͟͡0,0206

ʲ ͦ͟Ήͺͺ͙ͼ͙͔ͤͭ ͔͔ͨͪ͒͊;͙  ͔͔͚ͭͯ͋ͪͯͤͦ͘͟͡ ͙ͤͺ͔͟ͼ͙͙0,016

P                                  
˽ͪͦ΄͔͒΄͙͔ 

ͻ͙͙ͣͦͨͪͦͺ͙͙͊ͭͯ͟͟͡ 

C                                 
ˮ͔͘͡;͔ͤͤ·͔ 

                 S 
˹͔͙ͤͺ͙ͼ͙͍ͪͦ͊ͤͤ·͔ 

SSSSSS 

                 L   

ˮͤͺ͙ͼ͙͍ͪͦ͊ͤͤ·͔ 

   

T                                 
ˣͦ͡Έͤ·͔ 
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ʇʦ ʜʘʥʥʦʡ ʩʭʝʤʝ ʜʠʥʘʤʠʢʘ ʥʝʠʥʬʠʮʠʨʦʚʘʥʥʳʭ (S) ʟʘʚʠʩʠʪ ʦʪ ʧʦʪʦʢʘ ʤʦʣʦʜʸʞʠ 

(ʢʦʣʠʯʝʩʪʚʦ ʥʦʚʦʨʦʞʜʸʥʥʳʭ ʜʝʪʝʡ). ʇʨʠ ʙʳʩʪʨʦʤ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʙʦʣʝʟʥʠ 

(ʠʥʬʠʮʠʨʦʚʘʥʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʛʦ ʠʥʜʠʚʠʜʘ(S)  ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ pɚ ʧʝʨʝʚʦʜʠʪ ʝʛʦ ʚ ʛʨʫʧʧʫ 

ʙʦʣʴʥʳʭ (T) ʠ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ (1ī p) ɚ ï ʚ ʛʨʫʧʧʫ ʣʘʪʝʥʪʥʦ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ(L) ʠ ʚ 

ʦʪʩʫʪʩʪʚʠʠ ʚʦʟʤʦʞʥʦʩʪʠ ʩʧʦʥʪʘʥʥʦʛʦ ʩʘʤʦʠʟʣʝʯʝʥʠʷ ʜʣʷ ʠʥʜʠʚʠʜʦʚ ʠʟ ʛʨʫʧʧʳ T . 

ʀʥʬʠʮʠʨʦʚʘʥʥʳʝ (L) ʧʨʠ ʩʚʦʝʚʨʝʤʝʥʥʦʤ ʚʳʷʚʣʝʥʠʠ ʠ ʧʨʦʭʦʞʜʝʥʠʠ ʢʫʨʩʘ 

ʭʠʤʠʦʧʨʦʬʠʣʘʢʪʠʢʠ ʫʜʝʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ ů ʧʝʨʝʭʦʜʷʪ ʚ ʛʨʫʧʧʫ ʧʨʦʰʝʜʰʠʭ ʵʬʬʝʢʪʠʚʥʫʶ  

ʭʠʤʠʦʧʨʦʬʠʣʘʢʪʠʢʫ(P).  ʇʨʠ ʚʳʷʚʣʝʥʠʠ ʫʞʝ ʚ ʘʢʪʠʚʥʦʡ ʬʦʨʤʝ ʙʦʣʝʟʥʠ(ʧʨʠ ʵʥʜʦʛʝʥʥʦʡ 

ʘʢʪʠʚʘʮʠʠ ŭ )- ʧʝʨʝʭʦʜʷʪ ʚ ʛʨʫʧʧʫ ʙʦʣʴʥʳʭ (T). ɹʦʣʴʥʳʝ ʞʝ ʧʨʠ ʵʬʬʝʢʪʠʚʥʦʤ ʣʝʯʝʥʠʠ ʩʦ 

ʩʢʦʨʦʩʪʴʶ (ɔ) ʧʝʨʝʭʦʜʷʪ ʚ ʛʨʫʧʧʫ ʠʟʣʝʯʝʥʥʳʭ(ʉ). 

ʀʩʧʦʣʴʟʫʷ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʩʦʟʜʘʜʠʤ ʢʦʤʧʴʶʪʝʨʥʫʶ ʤʦʜʝʣʴ 

çʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʨʦʪʠʚʦʪʫʙʝʨʢʫʣʸʟʥʳʭ ʧʨʦʛʨʘʤʤè ʥʘ ʷʟʳʢʝ R. 

ʂʦʜ ʤʦʜʝʣʠ: 

 

library(ggplot2) 

library(deSolve) 

library(reshape2) 

# Model inputs 

initial_state_values=c(S=15299785, 

                       L=1334686, 

                       P=750000, 

                       T=7720000, 

                       C=2516720) 

parameters=c(gamma=0.0533,lambda=0.000033, ʇ=284628,mu=0.0081,p=0.0005, 

             delta=0.000173, 

             sigma=0.0075,muT=0.0206) 

# Time points 

time=seq(from=1,to=21,by=1) 

# SLPTC model function  

slptc_model <- function(time,state,parameters){ 

  with(as.list(c(state,parameters)),{ 

    dS <- ʇ-lambda*S - mu*S 

    dL <- (1-p)*lambda*S - (delta + mu + sigma)*L 

    dP <- sigma*L - mu*P 

    dT <- delta*L + p*lambda*S - (mu + muT + gamma)*T 

    dC <- gamma * T - mu*C    

    return(list(c(dS,dL,dP,dT,dC))) 

  }  

  ) 

}  

#Solving the differential equations 

output<-as.data.frame(ode(y=initial_state_values,func = slptc_model,parms=parameters,times = 

time)) 

out_long=melt(output,id="time") 

# To plot the proportion of susceptible, infected and recovered individuals over time 

ggplot(data = out_long,           

       aes(x = time, y = value/100000, colour = variable, group = variable)) +   

  geom_line() +xlab("Time (years)")+ylab("Proportion of the 

population")+scale_color_discrete(name="State") 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʝʤ ʜʘʥʥʫʶ ʪʘʙʣʠʮʫ, ʛʜʝ ʠʜʸʪ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʣʝʯʝʥʠʷ ʟʘ 20 ʣʝʪ, ʥʘʯʠʥʘʷ ʩ 2010 ʛʦʜʘ ʧʦ 2030 ʛʦʜ. 

 

 
   

 
ʈʠʩ.1. ɻʨʘʬʠʢ ʤʦʜʝʣʠ ʥʘ ʷʟʳʢʝ R 
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ɸʥʘʣʠʟʠʨʫʷ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʜʠʥʘʤʠʢʘ  ʥʝʠʥʬʝʮʠʨʦʚʥʥʳʭ 

(S)  ʩʦ ʚʨʝʤʝʥʝʤ ʚʦʟʨʘʩʪʘʝʪ , ʝʩʣʠ ʚ 2010 ʛʦʜʫ ʩʦʩʪʘʚʣʷʣʘ 15299785,ʪʦ ʢ 2022 ʛʦʜʫ ï 

17131296, ʘ ʢ 2030 ʛʦʜʫ ʧʨʠʤʝʨʥʦ ʙʫʜʝʪ ʩʦʩʪʘʚʣʷʪʴ ï 18256681. ɼʠʥʘʤʠʢʘ 

ʥʝʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʥʘʦʦʙʦʨʦʪ ʫʙʳʚʘʝʪ, ʚ 2010 ʛʦʜʫ ʩʦʩʪʘʚʣʷʣʘ 1334686, ʥʘ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ ï 1110393,  ʘ ʧʨʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʥʘ 2030 ʛʦʜ ʚʭʦʜʠʪ 983149. ʂʦʣʠʯʝʩʪʚʦ 

ʧʨʦʰʝʜʰʠʭ ʭʠʤʠʦʧʨʦʬʠʣʘʢʪʠʢʫ ʩ 2010 ʛʦʜʘ (750000) ʫʚʝʣʠʯʠʚʘʝʪʩʷ , ʢ 2022 ʛʦʜʫ 

ʩʦʩʪʘʚʣʷʝʪ 78491, ʯʠʩʣʝʥʥʦʩʪʴ ʥʘ 2030 ʛʦʜ ʩʦʩʪʘʚʣʷʝʪ 796363. ɺ ʜʠʥʘʤʠʢʝ ʛʨʫʧʧʳ 

ʙʦʣʴʥʳʭ ʥʘʙʣʶʜʘʝʪʩʷ ʩʠʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ. ɺ 2010 ʛʦʜʫ ʙʳʣʦ 7720000, ʘ ʢ 2022 

ʛʦʜʫ ʩʦʩʪʘʚʠʣʘ 2887425, ʚ 2030 ʛʦʜʫ ï 1499407. ʕʪʦ ʤʦʞʝʪ ʛʦʚʦʨʠʪʴ ʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʦʚʝʜʸʥʥʳʭ ʭʠʤʠʦʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. ɸ ʯʠʩʣʝʥʥʦʩʪʴ ʠʟʣʝʯʸʥʥʳʭ 

ʫʯʝʣʠʯʠʚʘʝʪʩʷ ʩʦ ʚʨʝʤʝʥʝʤ. ɺ ʠʩʣʝʜʫʝʤʦʤ 2010 ʛʦʜʫ ʩʦʩʪʘʚʣʷʣʘ 2516720,  ʚ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ 5255077,  ʚ ʧʨʦʛʥʦʟʠʨʫʝʤʦʤ 2030 ʛʦʜʫ ï 5796790. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʧʨʦʛʥʦʟ ʥʘ 2030 ʛʦʜ ʙʣʘʛʦʧʨʠʷʪʥʳʡ. ʏʠʩʣʦ 

ʧʨʦʰʝʜʰʠʭ ʭʠʤʠʦʧʨʦʬʠʣʘʢʪʠʢʫ ʠ ʵʬʬʝʢʪʠʚʥʦ ʠʟʣʝʯʝʥʥʳʭ ʙʫʜʝʪ ʨʘʩʪʠ. 
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ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʦʧʠʩʳʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʰʘʛʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʛʨʘʬʠʯʝʩʢʦʡ 

ʤʦʜʝʣʠ web-ʩʘʡʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ StarUML. ɸʚʪʦʨʳ ʧʨʝʜʣʘʛʘʶʪ ʥʘʯʘʪʴ ʩ ʦʧʨʝʜʝʣʝʥʠʷ 

ʦʩʥʦʚʥʳʭ ʢʣʘʩʩʦʚ ʠ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʟʘʪʝʤ ʧʝʨʝʭʦʜʷʪ ʢ ʜʝʪʘʣʠʟʘʮʠʠ ʢʘʞʜʦʛʦ ʢʣʘʩʩʘ ʩ 

ʧʦʤʦʱʴʶ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʜʠʘʛʨʘʤʤ, ʧʨʝʜʣʘʛʘʶʪ ʚʟʛʣʷʥʫʪʴ ʥʘ ʚʦʟʤʦʞʥʦʩʪʠ ʠ 

ʧʨʝʠʤʫʱʝʩʪʚʘ StarUML, ʘ ʪʘʢʞʝ ʦʙʲʷʩʥʷʶʪ, ʢʘʢ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʬʫʥʢʮʠʠ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʛʨʘʬʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ web-ʩʘʡʪʦʚ. ʉʪʘʪʴʷ ʥʘʯʠʥʘʝʪʩʷ ʩ ʢʨʘʪʢʦʛʦ ʦʙʟʦʨʘ StarUML ʠ ʝʛʦ 

ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʡ, ʚʢʣʶʯʘʷ ʜʠʘʛʨʘʤʤʳ ʢʣʘʩʩʦʚ, ʜʠʘʛʨʘʤʤʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠ 

ʜʠʘʛʨʘʤʤʳ ʩʦʩʪʦʷʥʠʡ. ɿʘʪʝʤ ʘʚʪʦʨʳ ʧʝʨʝʭʦʜʷʪ ʢ ʦʙʲʷʩʥʝʥʠʶ, ʢʘʢ ʵʪʠ ʬʫʥʢʮʠʠ ʤʦʛʫʪ 

ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʢ ʩʦʟʜʘʥʠʶ ʤʦʜʝʣʝʡ web-ʩʘʡʪʘ. ɺ ʟʘʢʣʶʯʝʥʠʝ ʩʪʘʪʴʠ ʘʚʪʦʨʳ ʧʦʜʚʦʜʷʪ 

ʠʪʦʛʠ ʠ ʜʝʣʷʪʩʷ ʩʚʦʠʤʠ ʤʳʩʣʷʤʠ ʦ ʪʦʤ, ʥʘʩʢʦʣʴʢʦ ʠʥʩʪʨʫʤʝʥʪ StarUML ʧʦʣʝʟʝʥ ʧʨʠ 

ʛʨʘʬʠʯʝʩʢʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ web-ʩʘʡʪʦʚ. 
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ʜʠʟʘʡʥʘ, StarUML. 

Web-ʩʘʡʪʳ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʢʘʥʘʣʦʤ ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ. ʉʦʟʜʘʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ web-ʧʨʦʝʢʪʘ - ʵʪʦ ʩʣʦʞʥʘʷ 

ʟʘʜʘʯʘ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʝ ʪʦʣʴʢʦ ʨʘʟʨʘʙʦʪʢʫ ʬʨʦʥʪʝʥʜʘ ʠ ʙʵʢʝʥʜʘ, ʥʦ ʪʘʢʞʝ ʠ 

ʧʣʘʥʠʨʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʠ ʜʠʟʘʡʥʘ ʩʘʡʪʘ. ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, 

ʧʦʤʦʛʘʶʱʠʭ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʚ ʩʦʟʜʘʥʠʠ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʤʦʜʝʣʠ web-ʩʘʡʪʘ, ʷʚʣʷʝʪʩʷ 

ʛʨʘʬʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ.  

ʈʘʩʩʤʦʪʨʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ StarUML ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʛʨʘʬʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ web-ʩʘʡʪʘ. ɻʨʘʬʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ StarUML ʧʦʟʚʦʣʷʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʟʦʙʨʘʞʝʥʠʷ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʢʦʤʧʦʥʝʥʪʦʚ, ʠʥʪʝʨʬʝʡʩʦʚ ʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʘ web-ʩʘʡʪʝ. ʉʦʟʜʘʥʠʝ ʛʨʘʬʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʪʘʢʞʝ ʤʦʞʝʪ ʧʦʤʦʯʴ 

ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʣʫʯʰʝ ʧʦʥʷʪʴ, ʢʘʢʠʝ ʵʣʝʤʝʥʪʳ ʩʚʦʡʩʪʚ ʠ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʭ ʩʘʡʪʦʚ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʠʤ ʩʦʟʜʘʚʘʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʝ ʢʘʨʪʳ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʣʫʯʰʝʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʠ ʩʘʡʪʦʤ. ɺʩʝ ʵʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ 

ʢʦʤʘʥʜʳ. 

ʈʘʟʨʘʙʦʪʢʘ ʩʘʡʪʘ ʜʣʷ ʩʪʫʜʠʠ ʜʠʟʘʡʥʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʷʜ ʩʣʦʞʥʳʭ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʦʚ. ʇʦʥʠʤʘʥʠʝ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʦʧʪʠʤʠʟʘʮʠʠ web-ʩʘʡʪʘ. ɺ ʩʪʘʪʴʝ ʤʳ ʨʘʩʩʤʦʪʨʠʤ, ʢʘʢ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ UML ʜʣʷ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ web-ʩʘʡʪʘ ʩʪʫʜʠʠ ʜʠʟʘʡʥʘ. StarUML - ʵʪʦ ʠʥʩʪʨʫʤʝʥʪ 

ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʟʥʳʭ ʪʠʧʦʚ ʧʨʠʣʦʞʝʥʠʡ, ʚʢʣʶʯʘʷ web-ʩʘʡʪʳ. ʆʥ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʤʦʱʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʠʟʫʘʣʴʥʳʭ ʜʠʘʛʨʘʤʤ, ʪʘʢʠʭ ʢʘʢ ʜʠʘʛʨʘʤʤʘ ʢʣʘʩʩʦʚ, 

ʜʠʘʛʨʘʤʤʘ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʜʠʘʛʨʘʤʤʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠ ʜʨʫʛʠʝ. ʆʜʥʠʤ ʠʟ 

ʛʣʘʚʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ StarUML ʷʚʣʷʝʪʩʷ ʝʛʦ ʠʥʪʫʠʪʠʚʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ, 

ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʜʣʷ ʥʘʯʠʥʘʶʱʠʭ ʠ ʦʧʳʪʥʳʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ.  

ʉʦʟʜʘʥʠʝ ʛʨʘʬʠʯʝʩʢʦʡ ʤʦʜʝʣʠ web-ʩʘʡʪʘ ʚ StarUML - ʵʪʦ ʦʧʨʝʜʝʣʝʥʠʝ ʩʪʨʫʢʪʫʨʳ 

ʩʘʡʪʘ. ʆʙʳʯʥʦ ʩʪʨʫʢʪʫʨʘ ʩʘʡʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʝʨʘʨʭʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʩʪʨʘʥʠʮ, 

ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʩʩʳʣʢʘʤʠ ʠ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʢʦʥʪʝʥʪʘ. 

ʇʨʠʤʝʨʳ ʩʪʨʘʥʠʮ ʤʦʛʫʪ ʚʢʣʶʯʘʪʴ ʜʦʤʘʰʥʶʶ ʩʪʨʘʥʠʮʫ, ʩʪʨʘʥʠʮʳ ʪʦʚʘʨʦʚ ʠʣʠ ʫʩʣʫʛ, 

ʩʪʨʘʥʠʮʳ ʢʦʥʪʘʢʪʦʚ ʠ ʪ.ʜ. ɼʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʩʘʡʪʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʜʠʘʛʨʘʤʤʫ ʢʣʘʩʩʦʚ ʠʣʠ ʜʠʘʛʨʘʤʤʫ ʢʦʤʧʦʥʝʥʪʦʚ StarUML.  

ʇʝʨʚʳʤ ʰʘʛʦʤ ʚ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ web-ʩʘʡʪʘ ʩʪʫʜʠʠ ʜʠʟʘʡʥʘ 

ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʦʧʝʨʘʮʠʡ. ʕʪʠ ʦʧʝʨʘʮʠʠ ʤʦʛʫʪ 

ʚʢʣʶʯʘʪʴ ʩʦʟʜʘʥʠʝ ʠ ʫʪʚʝʨʞʜʝʥʠʝ ʜʠʟʘʡʥʘ, ʦʙʱʝʥʠʝ ʩ ʢʣʠʝʥʪʘʤʠ, ʩʦʚʤʝʩʪʥʫʶ ʨʘʙʦʪʫ ʚ 

ʢʦʤʘʥʜʝ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝ web-ʩʘʡʪʘ. ʇʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʝʨʘʮʠʡ ʠʭ ʤʦʞʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ 

ʚ ʨʘʟʣʠʯʥʳʝ ʤʦʜʝʣʠ UML. ʅʘʧʨʠʤʝʨ, ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʠ ʫʪʚʝʨʞʜʝʥʠʷ ʜʠʟʘʡʥʘ ʤʦʞʥʦ 

ʩʤʦʜʝʣʠʨʦʚʘʪʴ ʩ ʧʦʤʦʱʴʶ ʜʠʘʛʨʘʤʤʳ ʧʨʝʮʝʜʝʥʪʦʚ. ʅʘ ʵʪʦʡ ʜʠʘʛʨʘʤʤʝ ʧʦʢʘʟʘʥʳ 

ʨʘʟʣʠʯʥʳʝ ʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʳʝ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴ ʚ ʧʨʦʮʝʩʩʝ ʩʦʟʜʘʥʠʷ ʠ 

ʫʪʚʝʨʞʜʝʥʠʷ ʧʨʦʝʢʪʘ. 

ɺʪʦʨʦʡ ʰʘʛ ð ʩʦʟʜʘʥʠʝ ʤʦʜʝʣʠ ʜʘʥʥʳʭ. ʕʪʘ ʤʦʜʝʣʴ ʧʦʢʘʟʳʚʘʝʪ ʨʘʟʣʠʯʥʳʝ 

ʦʙʲʝʢʪʳ ʜʘʥʥʳʭ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʝ. ɺ ʩʣʫʯʘʝ web-ʩʘʡʪʘ ʩʪʫʜʠʠ ʜʠʟʘʡʥʘ 

ʦʙʲʝʢʪʳ ʜʘʥʥʳʭ ʤʦʛʫʪ ʚʢʣʶʯʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʣʠʝʥʪʝ, ʜʝʪʘʣʠ ʧʨʦʝʢʪʘ, ʵʣʝʤʝʥʪʳ 

ʜʠʟʘʡʥʘ ʠ ʠʥʬʦʨʤʘʮʠʶ ʦ ʯʣʝʥʘʭ ʢʦʤʘʥʜʳ. ʄʦʜʝʣʴ ʜʘʥʥʳʭ ʤʦʞʝʪ ʙʳʪʴ ʩʦʟʜʘʥʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʠʘʛʨʘʤʤ ʢʣʘʩʩʦʚ UML. ʅʘ ʵʪʠʭ ʜʠʘʛʨʘʤʤʘʭ ʧʦʢʘʟʘʥʳ ʘʪʨʠʙʫʪʳ ʠ 

ʚʟʘʠʤʦʩʚʷʟʠ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʦʚ ʜʘʥʥʳʭ. 

ʊʨʝʪʠʡ ʰʘʛ ï ʩʦʟʜʘʥʠʝ ʤʦʜʝʣʠ ʧʨʦʮʝʩʩʘ. ʕʪʘ ʤʦʜʝʣʴ ʧʦʢʘʟʳʚʘʝʪ ʧʦʪʦʢ ʠʥʬʦʨʤʘʮʠʠ 

ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʦʧʝʨʘʮʠʷʤʠ, ʫʯʘʩʪʚʫʶʱʠʤʠ ʚ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʝ. ɺ ʩʣʫʯʘʝ web-ʩʘʡʪʘ 

ʩʪʫʜʠʠ ʜʠʟʘʡʥʘ ʤʦʜʝʣʴ ʧʨʦʮʝʩʩʘ ʤʦʞʝʪ ʙʳʪʴ ʩʦʟʜʘʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʠʘʛʨʘʤʤ 

ʜʝʷʪʝʣʴʥʦʩʪʠ UML. ʅʘ ʵʪʠʭ ʜʠʘʛʨʘʤʤʘʭ ʧʦʢʘʟʘʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ, ʢʦʪʦʨʳʝ 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʜʣʷ ʟʘʚʝʨʰʝʥʠʷ ʪʦʡ ʠʣʠ ʠʥʦʡ ʦʧʝʨʘʮʠʠ. 

ʏʝʪʚʝʨʪʳʡ ʰʘʛ ï ʩʦʟʜʘʥʠʝ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ. ʕʪʘ ʤʦʜʝʣʴ ʧʦʢʘʟʳʚʘʝʪ 
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ʨʘʟʣʠʯʥʳʝ ʢʘʥʘʣʳ ʩʚʷʟʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʝ. ɺ ʩʣʫʯʘʝ web-ʩʘʡʪʘ ʩʪʫʜʠʠ 

ʜʠʟʘʡʥʘ ʢʘʥʘʣʳ ʩʚʷʟʠ ʤʦʛʫʪ ʚʢʣʶʯʘʪʴ ʵʣʝʢʪʨʦʥʥʫʶ ʧʦʯʪʫ, ʦʙʤʝʥ ʩʦʦʙʱʝʥʠʷʤʠ ʠ 

ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʠ. ʂʦʤʤʫʥʠʢʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʤʦʞʝʪ ʙʳʪʴ ʩʦʟʜʘʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʜʠʘʛʨʘʤʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ UML. ʅʘ ʵʪʠʭ ʜʠʘʛʨʘʤʤʘʭ ʧʦʢʘʟʘʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʩʦʦʙʱʝʥʠʡ, ʢʦʪʦʨʳʤʠ ʦʙʤʝʥʠʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʦʙʲʝʢʪʳ. 

ʇʦʩʣʝʜʥʠʤ ʰʘʛʦʤ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʤʦʜʝʣʠ ʨʘʟʚʝʨʪʳʚʘʥʠʷ. ʕʪʘ ʤʦʜʝʣʴ 

ʧʦʢʘʟʳʚʘʝʪ ʬʠʟʠʯʝʩʢʠʝ ʢʦʤʧʦʥʝʥʪʳ, ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʝ ʚ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʝ. ɺ ʩʣʫʯʘʝ web-

ʩʘʡʪʘ ʩʪʫʜʠʠ ʜʠʟʘʡʥʘ ʤʦʜʝʣʴ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ web-ʩʝʨʚʝʨ, ʩʝʨʚʝʨ ʙʘʟʳ 

ʜʘʥʥʳʭ ʠ ʢʣʠʝʥʪʩʢʠʝ ʢʦʤʧʴʶʪʝʨʳ. ʄʦʜʝʣʴ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʩ ʧʦʤʦʱʴʶ 

ʜʠʘʛʨʘʤʤ ʨʘʟʚʝʨʪʳʚʘʥʠʷ UML. ʅʘ ʵʪʠʭ ʜʠʘʛʨʘʤʤʘʭ ʧʦʢʘʟʘʥʳ ʬʠʟʠʯʝʩʢʠʝ ʢʦʤʧʦʥʝʥʪʳ, 

ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʝ, ʠ ʪʦ, ʢʘʢ ʦʥʠ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ. 

ʈʘʩʩʤʦʪʨʠʤ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ UML ʥʘ ʧʨʠʤʝʨʝ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ web-ʩʘʡʪʘ ʩʪʫʜʠʠ ʜʠʟʘʡʥʘ. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʩʪʘʚʣʝʥʘ ʜʠʘʛʨʘʤʤʘ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦ ʩʪʦʨʦʥʳ 

ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ.  

ɼʠʘʛʨʘʤʤʘ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʠʩʳʚʘʝʪ ʨʘʟʣʠʯʥʳʝ ʬʫʥʢʮʠʠ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʩʠʩʪʝʤʳ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʵʣʝʤʝʥʪʘʤʠ ʜʠʘʛʨʘʤʤʳ ʷʚʣʷʶʪʩʷ:  

1. "ɸʜʤʠʥʠʩʪʨʘʪʦʨ" (ɸʢʪʸʨ): ɻʣʘʚʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʡ 
ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʠ ʨʘʙʦʪʳ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ ʩʘʡʪʘ.  

2. "ɸʚʪʦʨʠʟʘʮʠʷ": ʇʨʦʮʝʩʩ ʚʭʦʜʘ ʚ ʩʠʩʪʝʤʫ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʝʛʦ ʧʨʘʚ 
ʜʦʩʪʫʧʘ. ʕʪʦʪ ʵʣʝʤʝʥʪ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʘʫʪʝʥʪʠʬʠʮʠʨʦʚʘʪʴʩʷ ʚ ʩʠʩʪʝʤʝ, ʯʪʦʙʳ 

ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʥʝʦʙʭʦʜʠʤʳʤ ʬʫʥʢʮʠʷʤ.  

3. "ʈʝʛʠʩʪʨʘʮʠʷ ʢʘʪʘʣʦʛʘ": ʕʪʦʪ ʵʣʝʤʝʥʪ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʝʪ ʘʜʤʠʥʠʩʪʨʘʪʦʨʫ ʨʘʙʦʪʘʪʴ ʩ 

ʪʘʙʣʠʮʝʡ ʜʠʟʘʡʥ ʧʨʦʝʢʪʦʚ. ɺ ʥʝʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʬʫʥʢʮʠʠ ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʦʛʦ ʧʨʦʝʢʪʘ, 

ʠʟʤʝʥʝʥʠʷ ʜʘʥʥʳʭ ʦ ʧʨʦʝʢʪʝ ʠ ʫʜʘʣʝʥʠʷ ʧʨʦʝʢʪʘ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ.  

4. "ʋʧʨʘʚʣʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʩʠʩʪʝʤʦʡ": ʕʪʦʪ ʵʣʝʤʝʥʪ ʧʦʟʚʦʣʷʝʪ ʘʜʤʠʥʠʩʪʨʘʪʦʨʫ 

ʨʘʙʦʪʘʪʴ ʩ ʪʘʙʣʠʮʝʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʚʢʣʶʯʘʷ ʬʫʥʢʮʠʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ʦ 

ʧʦʣʴʟʦʚʘʪʝʣʝ, ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʫʜʘʣʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠʟ ʩʠʩʪʝʤʳ.  

5. ʇʦʜʪʚʝʨʞʜʝʥʠʝ ʟʘʢʘʟʘ": ʕʪʦʪ ʵʣʝʤʝʥʪ ʦʪʦʙʨʘʞʘʝʪ ʠʟʤʝʥʝʥʠʝ ʠʥʜʠʢʘʪʦʨʘ ʦ ʚʳʧʦʣʥʝʥʠʠ 
ʜʠʟʘʡʥ ʧʨʦʝʢʪʘ. ʆʥ ʧʦʟʚʦʣʷʝʪ ʘʜʤʠʥʠʩʪʨʘʪʦʨʫ ʧʦʜʪʚʝʨʜʠʪʴ ʠʣʠ ʠʟʤʝʥʠʪʴ ʩʪʘʪʫʩ ʟʘʢʘʟʘ.  

ɺʩʝ ʵʪʠ ʵʣʝʤʝʥʪʳ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʤʝʞʜʫ ʩʦʙʦʡ, ʦʙʝʩʧʝʯʠʚʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ 

ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʦʡ ʜʘʥʥʳʭ ʠ ʜʠʟʘʡʥ ʧʨʦʝʢʪʘʤʠ, ʘ ʪʘʢʞʝ ʫʧʨʘʚʣʝʥʠʝ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ. 

 
ʈʠʩʫʥʦʢ 1 ï ɼʠʘʛʨʘʤʤʘ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ çɸʜʤʠʥʠʩʪʨʘʪʦʨè 
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ɼʘʣʝʝ ʥʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʘʛʨʘʤʤʘ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦ ʩʪʦʨʦʥʳ 

ʧʦʣʴʟʦʚʘʪʝʣʷ.  

 
ʈʠʩʫʥʦʢ 2 ï ɼʠʘʛʨʘʤʤʘ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ çʇʦʣʴʟʦʚʘʪʝʣʴè 

ʆʧʠʩʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʜʠʘʛʨʘʤʤʳ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ:  

1. "ʇʦʣʴʟʦʚʘʪʝʣʴ" (ɸʢʪʸʨ): ʆʙʳʯʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʡ 
ʤʦʞʝʪ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʠ ʟʘʢʘʟʳʚʘʪʴ ʧʨʦʝʢʪʳ.  

2. "ɸʚʪʦʨʠʟʘʮʠʷ": ʇʨʦʮʝʩʩ ʚʭʦʜʘ ʚ ʩʠʩʪʝʤʫ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʝʛʦ ʧʨʘʚ 
ʜʦʩʪʫʧʘ. ʕʪʦʪ ʵʣʝʤʝʥʪ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʘʫʪʝʥʪʠʬʠʮʠʨʦʚʘʪʴʩʷ ʚ ʩʠʩʪʝʤʝ.  

3. "ʈʝʛʠʩʪʨʘʮʠʷ": ʕʪʦʪ ʵʣʝʤʝʥʪ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʩʚʦʠ 
ʣʠʯʥʳʝ ʜʘʥʥʳʝ ʚ ʩʠʩʪʝʤʝ. ɺ ʥʝʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʬʫʥʢʮʠʠ ʨʝʛʠʩʪʨʘʮʠʠ ʧʝʨʩʦʥʘʣʴʥʳʭ 

ʜʘʥʥʳʭ, ʨʝʛʠʩʪʨʘʮʠʠ ʩʧʦʩʦʙʘ ʦʧʣʘʪʳ ʠ ʧʦʜʘʯʠ ʟʘʷʚʢʠ ʥʘ ʠʟʤʝʥʝʥʠʝ ʜʘʥʥʳʭ.  

4. "ʇʨʦʩʤʦʪʨ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʪʫʜʠʠ" ʠ "ʇʨʦʩʤʦʪʨ ʢʘʪʘʣʦʛʘ": ʕʪʠ ʵʣʝʤʝʥʪʳ 

ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʪʫʜʠʠ, 

ʨʘʟʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʝʢʪʳ, ʠ ʢʘʪʘʣʦʛ ʜʠʟʘʡʥ ʧʨʦʝʢʪʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

5. "ʆʧʣʘʪʘ ʟʘʢʘʟʘ": ʕʪʦʪ ʵʣʝʤʝʥʪ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʠʟʤʝʥʠʪʴ ʠʥʜʠʢʘʪʦʨ ʦ ʟʘʢʘʟʝ 

ʜʠʟʘʡʥ ʧʨʦʝʢʪʘ, ʩʚʷʟʘʥʥʳʡ ʩ ʝʛʦ ʦʧʣʘʪʦʡ.  

ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʩʪʘʚʣʝʥʘ ʜʠʘʛʨʘʤʤʘ ʢʣʘʩʩʦʚ: 

1. "ɸʜʤʠʥʠʩʪʨʘʪʦʨ": ʂʣʘʩʩ, ʦʧʠʩʳʚʘʶʱʠʡ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʩʠʩʪʝʤʳ.  

2. "ʇʦʣʴʟʦʚʘʪʝʣʴ": ʂʣʘʩʩ, ʦʧʠʩʳʚʘʶʱʠʡ ʦʙʳʯʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩʠʩʪʝʤʳ.  

3. "ɼʠʟʘʡʥ-ʧʨʦʝʢʪ": ʂʣʘʩʩ, ʦʧʠʩʳʚʘʶʱʠʡ ʜʠʟʘʡʥ ʧʨʦʝʢʪʘ.  

4. "ɿʘʢʘʟ": ʂʣʘʩʩ, ʦʧʠʩʳʚʘʶʱʠʡ ʟʘʢʘʟ.  

ɸʪʨʠʙʫʪʳ ʠ ʦʧʝʨʘʮʠʠ ʢʣʘʩʩʘ "ɸʜʤʠʥʠʩʪʨʘʪʦʨ" ʦʧʠʩʳʚʘʶʪ ʝʛʦ ʠʜʝʥʪʠʬʠʢʘʪʦʨ, 

ʣʦʛʠʥ, ʧʘʨʦʣʴ ʠ ʧʨʘʚʦ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ, ʘ ʪʘʢʞʝ ʦʧʝʨʘʮʠʠ ʚʭʦʜʘ ʠ ʚʳʭʦʜʘ ʠʟ ʩʠʩʪʝʤʳ.  

ɸʪʨʠʙʫʪʳ ʠ ʦʧʝʨʘʮʠʠ ʢʣʘʩʩʘ "ʇʦʣʴʟʦʚʘʪʝʣʴ" ʦʧʠʩʳʚʘʶʪ ʝʛʦ ʠʜʝʥʪʠʬʠʢʘʪʦʨ, ʣʦʛʠʥ, 

ʧʘʨʦʣʴ ʠ ʧʨʘʚʦ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ, ʘ ʪʘʢʞʝ ʦʧʝʨʘʮʠʠ ʨʝʛʠʩʪʨʘʮʠʠ, ʠʟʤʝʥʝʥʠʷ ʠ ʫʜʘʣʝʥʠʷ 

ʜʘʥʥʳʭ ʦ ʧʦʣʴʟʦʚʘʪʝʣʝ.  

ɸʪʨʠʙʫʪʳ ʠ ʦʧʝʨʘʮʠʠ ʢʣʘʩʩʘ "ɼʠʟʘʡʥ-ʧʨʦʝʢʪ" ʦʧʠʩʳʚʘʶʪ ʝʛʦ ʠʜʝʥʪʠʬʠʢʘʪʦʨ, 

ʥʘʠʤʝʥʦʚʘʥʠʝ ʠ ʮʝʥʫ, ʘ ʪʘʢʞʝ ʦʧʝʨʘʮʠʠ ʫʜʘʣʝʥʠʷ, ʠʟʤʝʥʝʥʠʷ, ʧʨʦʩʤʦʪʨʘ ʠ ʨʝʛʠʩʪʨʘʮʠʠ 

ʥʦʚʦʛʦ ʧʨʦʝʢʪʘ.  

ɸʪʨʠʙʫʪʳ ʠ ʦʧʝʨʘʮʠʠ ʢʣʘʩʩʘ "ɿʘʢʘʟ" ʦʧʠʩʳʚʘʶʪ ʝʛʦ ʠʜʝʥʪʠʬʠʢʘʪʦʨ, ʜʘʪʫ 

ʦʬʦʨʤʣʝʥʠʷ, ʟʘʢʘʟʯʠʢʘ, ʩʦʜʝʨʞʠʤʦʝ ʠ ʩʪʘʪʫʩ ʚʳʧʦʣʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʦʧʝʨʘʮʠʠ ʧʨʦʩʤʦʪʨʘ ʠ 

ʠʟʤʝʥʝʥʠʷ ʩʪʘʪʫʩʘ ʚʳʧʦʣʥʝʥʠʷ ʟʘʢʘʟʘ. 

 



88 

 

 
ʈʠʩʫʥʦʢ 3 ï ɼʠʘʛʨʘʤʤʘ ʢʣʘʩʩʦʚ. 

ʅʘ ʨʠʩʫʥʢʝ 4 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʘʛʨʘʤʤʘ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

 
ʈʠʩʫʥʦʢ 4 ï ɼʠʘʛʨʘʤʤʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʚʳʙʦʨʫ ʠ ʦʧʣʘʪʝ ʜʠʟʘʡʥ ʧʨʦʝʢʪʘ. 



89 

 

 

ʅʘ ʜʠʘʛʨʘʤʤʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥ ʧʦʪʦʢ ʩʦʙʳʪʠʡ ʟʘʢʘʟʘ ʧʨʦʝʢʪʘ, 

ʚʢʣʶʯʘʶʱʠʡ ʪʨʠ ʩʝʢʮʠʠ: "ʇʦʣʴʟʦʚʘʪʝʣʴ", "ʉʠʩʪʝʤʘ" ʠ "ɹʘʥʢʦʚʩʢʘʷ ʩʠʩʪʝʤʘ". ʅʠʞʝ 

ʧʨʠʚʝʜʝʥʦ ʦʧʠʩʘʥʠʝ ʢʘʞʜʦʡ ʩʝʢʮʠʠ ʠ ʜʝʡʩʪʚʠʡ, ʚʳʧʦʣʥʷʝʤʳʭ ʚ ʢʘʞʜʦʡ ʠʟ ʥʠʭ.  

ʉʝʢʮʠʷ "ʇʦʣʴʟʦʚʘʪʝʣʴ":  

ʇʦʣʴʟʦʚʘʪʝʣʴ ʚʳʙʠʨʘʝʪ ʦʧʮʠʶ "ɿʘʢʘʟʘʪʴ ʧʨʦʝʢʪ" ʥʘ ʚʝʙ-ʩʘʡʪʝ. ʇʦʣʴʟʦʚʘʪʝʣʴ 

ʚʚʦʜʠʪ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʪʘʢʫʶ ʢʘʢ ʪʠʧ ʧʨʦʝʢʪʘ, ʪʨʝʙʦʚʘʥʠʷ, ʩʨʦʢʠ ʠ ʪ.ʜ. 

ʇʦʣʴʟʦʚʘʪʝʣʴ ʥʘʞʠʤʘʝʪ ʢʥʦʧʢʫ "ʆʪʧʨʘʚʠʪʴ". ʉʝʢʮʠʷ "ʉʠʩʪʝʤʘ": ʉʠʩʪʝʤʘ ʧʦʣʫʯʘʝʪ 

ʜʘʥʥʳʝ, ʦʪʧʨʘʚʣʝʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. ʉʠʩʪʝʤʘ ʧʨʦʚʝʨʷʝʪ ʜʘʥʥʳʝ ʥʘ ʢʦʨʨʝʢʪʥʦʩʪʴ ʠ 

ʧʦʣʥʦʪʫ. 6. ɽʩʣʠ ʜʘʥʥʳʝ ʥʝ ʧʦʣʥʳʝ ʠʣʠ ʥʝʢʦʨʨʝʢʪʥʳʝ, ʩʠʩʪʝʤʘ ʦʪʧʨʘʚʣʷʝʪ ʩʦʦʙʱʝʥʠʝ 

ʧʦʣʴʟʦʚʘʪʝʣʶ ʩ ʫʢʘʟʘʥʠʝʤ ʥʝʜʦʩʪʘʶʱʠʭ ʠʣʠ ʥʝʢʦʨʨʝʢʪʥʳʭ ʜʘʥʥʳʭ. ɽʩʣʠ ʜʘʥʥʳʝ 

ʢʦʨʨʝʢʪʥʳ, ʩʠʩʪʝʤʘ ʩʦʭʨʘʥʷʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʟʘʢʘʟʝ ʚ ʙʘʟʝ ʜʘʥʥʳʭ. ʉʠʩʪʝʤʘ ʛʝʥʝʨʠʨʫʝʪ 

ʫʚʝʜʦʤʣʝʥʠʝ ʦ ʟʘʢʘʟʝ ʠ ʦʪʧʨʘʚʣʷʝʪ ʝʛʦ ʧʦʣʴʟʦʚʘʪʝʣʶ. ʉʝʢʮʠʷ "ɹʘʥʢʦʚʩʢʘʷ ʩʠʩʪʝʤʘ":  

ɹʘʥʢʦʚʩʢʘʷ ʩʠʩʪʝʤʘ ʧʦʣʫʯʘʝʪ ʫʚʝʜʦʤʣʝʥʠʝ ʦ ʟʘʢʘʟʝ. ɹʘʥʢʦʚʩʢʘʷ ʩʠʩʪʝʤʘ ʧʨʦʚʝʨʷʝʪ 

ʜʦʩʪʫʧʥʦʩʪʴ ʩʨʝʜʩʪʚ ʥʘ ʩʯʝʪʫ ʧʦʣʴʟʦʚʘʪʝʣʷ. ɽʩʣʠ ʥʘ ʩʯʝʪʫ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʩʨʝʜʩʪʚ, ʙʘʥʢʦʚʩʢʘʷ ʩʠʩʪʝʤʘ ʦʪʧʨʘʚʣʷʝʪ ʫʚʝʜʦʤʣʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʶ ʦʙ ʵʪʦʤ. ɽʩʣʠ ʩʨʝʜʩʪʚ 

ʜʦʩʪʘʪʦʯʥʦ, ʙʘʥʢʦʚʩʢʘʷ ʩʠʩʪʝʤʘ ʧʨʦʚʦʜʠʪ ʪʨʘʥʟʘʢʮʠʶ, ʩʧʠʩʳʚʘʷ ʩʪʦʠʤʦʩʪʴ ʧʨʦʝʢʪʘ ʩ 

ʩʯʝʪʘ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʕʪʦʪ ʧʦʪʦʢ ʩʦʙʳʪʠʡ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʜʠʘʛʨʘʤʤʝ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʯʪʦ 

ʧʦʤʦʛʘʝʪ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ, ʚʳʧʦʣʥʷʝʤʳʭ ʚ ʢʘʞʜʦʡ ʩʝʢʮʠʠ, ʘ 

ʪʘʢʞʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʥʠʤʠ. ɼʘʥʥʳʡ ʧʦʪʦʢ ʩʦʙʳʪʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʪʠʧʠʯʥʳʡ 

ʧʨʦʮʝʩʩ ʟʘʢʘʟʘ ʧʨʦʝʢʪʘ ʥʘ web-ʩʘʡʪʝ, ʛʜʝ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʟʘʧʦʣʥʠʪʴ ʜʘʥʥʳʝ ʠ ʦʧʣʘʪʠʪʴ ʫʩʣʫʛʠ. 

ʇʨʠʚʝʜʝʤ ʦʧʠʩʘʥʠʝ ʜʠʘʛʨʘʤʤʳ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʧʨʝʜʦʩʪʘʚʣʝʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ: ʅʘʯʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ: ʉʠʩʪʝʤʘ ʛʦʪʦʚʘ ʢ ʥʘʯʘʣʫ ʧʨʦʮʝʩʩʘ ʟʘʢʘʟʘ ʧʨʦʝʢʪʘ. 

ɼʝʷʪʝʣʴʥʦʩʪʴ: ʇʦʣʴʟʦʚʘʪʝʣʴ ʚʳʙʠʨʘʝʪ ʦʧʮʠʶ "ʆʬʦʨʤʠʪʴ ʟʘʢʘʟ". ʇʝʨʝʭʦʜ: ʇʦʪʦʢ 

ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʝʭʦʜʠʪ ʢ ʜʝʷʪʝʣʴʥʦʩʪʠ "ɿʘʛʨʫʟʠʪʴ ʬʦʨʤʫ ʚʚʦʜʘ ʜʘʥʥʳʭ". ɼʝʷʪʝʣʴʥʦʩʪʴ: 

ʉʠʩʪʝʤʘ ʟʘʛʨʫʞʘʝʪ ʬʦʨʤʫ ʚʚʦʜʘ ʜʘʥʥʳʭ. ɼʝʷʪʝʣʴʥʦʩʪʴ: ʇʦʣʴʟʦʚʘʪʝʣʴ ʚʚʦʜʠʪ ʣʠʯʥʳʝ 

ʜʘʥʥʳʝ. ʇʝʨʝʭʦʜ: ʇʦʪʦʢ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʝʭʦʜʠʪ ʢ ʜʝʷʪʝʣʴʥʦʩʪʠ "ɿʘʛʨʫʟʠʪʴ ʬʦʨʤʫ 

ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʟʘʢʘʟʘ". ʋʩʣʦʚʥʳʡ ʚʳʙʦʨ: ɽʩʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʩʦʛʣʘʰʘʝʪʩʷ ʩ ʟʘʢʘʟʦʤ, ʧʦʪʦʢ 

ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʝʭʦʜʠʪ ʢ ʜʝʷʪʝʣʴʥʦʩʪʠ "ʇʨʦʚʝʩʪʠ ʦʧʣʘʪʫ". ɽʩʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʦʪʤʝʥʷʝʪ 

ʟʘʢʘʟ, ʧʦʪʦʢ ʟʘʢʘʥʯʠʚʘʝʪʩʷ. ɼʝʷʪʝʣʴʥʦʩʪʴ: ʉʠʩʪʝʤʘ ʦʪʤʝʥʷʝʪ ʟʘʢʘʟ. ɼʝʷʪʝʣʴʥʦʩʪʴ: 

ɹʘʥʢʦʚʩʢʘʷ ʩʠʩʪʝʤʘ ʧʨʦʚʦʜʠʪ ʦʧʣʘʪʫ (ɹʉ). ʋʩʣʦʚʥʳʡ ʚʳʙʦʨ: ɽʩʣʠ ʦʧʣʘʪʘ ʫʩʧʝʰʥʘ, ʧʦʪʦʢ 

ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʝʭʦʜʠʪ ʢ ʜʚʫʤ ʜʝʷʪʝʣʴʥʦʩʪʷʤ, "ʇʦʢʘʟʘʪʴ ʜʠʟʘʡʥ-ʧʨʦʝʢʪ ʥʘ ʵʢʨʘʥʝ" ʠ 

"ʆʪʧʨʘʚʠʪʴ ʜʘʥʥʳʝ ʦ ʟʘʢʘʟʝ ʧʦʣʴʟʦʚʘʪʝʣʶ" (ʉ), ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʶʪʩʷ ʧʘʨʘʣʣʝʣʴʥʦ. ɽʩʣʠ 

ʦʧʣʘʪʘ ʥʝ ʫʜʘʣʘʩʴ, ʧʦʪʦʢ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʝʭʦʜʠʪ ʢ ʜʝʷʪʝʣʴʥʦʩʪʠ "ɺʳʚʝʩʪʠ ʩʦʦʙʱʝʥʠʝ", 

ʩʦʦʙʱʘʷ ʦʙ ʦʰʠʙʢʝ ʦʧʣʘʪʳ ʠ ʚʦʟʚʨʘʱʘʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ "ɿʘʛʨʫʟʠʪʴ ʬʦʨʤʫ 

ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʟʘʢʘʟʘ". ʉʠʥʭʨʦʥʠʟʘʮʠʷ: "ʇʦʢʘʟʘʪʴ ʜʠʟʘʡʥ-ʧʨʦʝʢʪ ʥʘ ʵʢʨʘʥʝ" ʠ 

"ʆʪʧʨʘʚʠʪʴ ʜʘʥʥʳʝ ʦ ʟʘʢʘʟʝ ʧʦʣʴʟʦʚʘʪʝʣʶ" ʚʳʧʦʣʥʷʶʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ. ʂʦʥʝʯʥʳʝ 

ʩʦʩʪʦʷʥʠʷ: ʋʩʧʝʰʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʟʘʢʘʟʘ ʠ ɺʦʟʚʨʘʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʢ ʥʘʯʘʣʫ ʧʨʦʮʝʩʩʘ ʟʘʢʘʟʘ. 

ʕʪʦ ʦʧʠʩʘʥʠʝ ʜʠʘʛʨʘʤʤʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʧʦʥʷʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʦʙʳʪʠʡ ʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʩʝʢʮʠʷʤʠ "ʇʦʣʴʟʦʚʘʪʝʣʴ", "ʉʠʩʪʝʤʘ" ʠ "ɹʘʥʢʦʚʩʢʘʷ ʩʠʩʪʝʤʘ". 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʦʪʤʝʪʠʤ, ʯʪʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ web-ʩʘʡʪʘ ʩʪʫʜʠʠ ʜʠʟʘʡʥʘ ʚ UML 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʰʘʛʦʤ ʥʘ ʧʫʪʠ ʢ ʩʦʟʜʘʥʠʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʘʡʪʘ. 

ʆʥʦ ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʣʝʛʯʝ ʧʣʘʥʠʨʦʚʘʪʴ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʩʦʟʜʘʥʠʝ ʩʘʡʪʦʚ, ʘ 

ʪʘʢʞʝ ʩʦʛʣʘʩʦʚʳʚʘʪʴ ʠʭ ʩ ʢʣʠʝʥʪʘʤʠ ʠ ʜʨʫʛʠʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʧʨʦʝʢʪʘ. StarUML ʷʚʣʷʝʪʩʷ 

ʤʦʱʥʳʤ ʠ ʧʨʦʩʪʳʤ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʩʪʨʫʤʝʥʪʦʤ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʦʪʯʠʢʘʤ 

ʩʦʟʜʘʚʘʪʴ ʛʨʘʬʠʯʝʩʢʠʝ ʤʦʜʝʣʠ web-ʩʘʡʪʘ ʥʘ ʣʶʙʦʡ ʩʪʘʜʠʠ ʧʨʦʝʢʪʘ ʀʩʧʦʣʴʟʫʷ ʜʠʘʛʨʘʤʤʳ 

UML, ʪʘʢʠʝ ʢʘʢ ʜʠʘʛʨʘʤʤʳ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʜʝʡʩʪʚʠʡ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, 

ʨʘʟʨʘʙʦʪʯʠʢ web-ʩʘʡʪʘ ʤʦʞʝʪ ʙʦʣʝʝ ʯʝʪʢʦ ʧʦʥʷʪʴ ʪʨʝʙʦʚʘʥʠʷ ʘ ʠ ʧʝʨʝʡʪʠ ʢ ʵʪʘʧʫ 

ʨʘʟʨʘʙʦʪʢʠ. 

ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʠʘʛʨʘʤʤ UML ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ 
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ʦʥʠ ʧʨʝʜʣʘʛʘʶʪ ʦʙʱʠʡ ʷʟʳʢ ʜʣʷ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ ʜʣʷ ʦʙʱʝʥʠʷ 

ʠ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʥʘʜ ʜʠʟʘʡʥʦʤ ʠ ʨʘʟʨʘʙʦʪʢʦʡ web-ʩʘʡʪʘ. ʕʪʦ ʧʦʤʦʛʘʝʪ ʫʤʝʥʴʰʠʪʴ 

ʥʝʜʦʧʦʥʠʤʘʥʠʝ ʠ ʢʦʥʬʣʠʢʪʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʠʟ-ʟʘ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʦʞʠʜʘʥʠʡ. 

ʂʨʦʤʝ ʪʦʛʦ, UML ʧʦʚʳʰʘʝʪ ʢʘʯʝʩʪʚʦ web-ʩʘʡʪʘ, ʛʘʨʘʥʪʠʨʫʷ, ʯʪʦ ʜʠʟʘʡʥ ʭʦʨʦʰʦ 

ʦʨʛʘʥʠʟʦʚʘʥ ʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥ. ʕʪʦ ʪʘʢʞʝ ʧʦʤʦʛʘʝʪ ʚʳʷʚʣʷʪʴ ʣʶʙʳʝ ʧʦʪʝʥʮʠʘʣʴʥʳʝ 

ʧʨʦʙʣʝʤʳ ʠ ʫʟʢʠʝ ʤʝʩʪʘ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠ, ʧʦʟʚʦʣʷʷ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʫʩʪʨʘʥʷʪʴ 

ʧʨʦʙʣʝʤʳ ʜʦ ʪʦʛʦ, ʢʘʢ ʦʥʠ ʧʦʚʣʠʷʶʪ ʥʘ ʨʘʙʦʪʫ ʢʦʥʝʯʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

StarUML ʜʣʷ ʛʨʘʬʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ web-ʩʘʡʪʘ - ʥʘʜʝʞʥʳʡ ʩʧʦʩʦʙ ʧʦʚʳʩʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʠ ʢʘʯʝʩʪʚʦ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ. 
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ɸʥʥʦʪʘʮʠʷ: ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʩʪʨʫʢʪʫʨʥʳʡ ʧʦʜʭʦʜ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ 

ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘ. ɸʚʪʦʨʳ ʜʝʣʘʶʪ ʘʢʮʝʥʪ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʩʪʨʫʤʝʥʪʘ BPwin, ʢʦʪʦʨʳʡ 

ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʙʘʟʫ ʜʘʥʥʳʭ ʠ ʤʦʜʝʣʠʨʦʚʘʪʴ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ 
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ʜʦʩʪʘʚʢʠ, ʘ ʪʘʢʞʝ ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʘʚʪʦʨʠʟʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ɸʚʪʦʨʳ ʧʦʜʨʦʙʥʦ 

ʦʙʩʫʞʜʘʶʪ ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʚʢʣʶʯʘʷ ʚʳʙʦʨ ʫʜʦʙʥʦʛʦ ʠ ʠʥʪʫʠʪʠʚʥʦ 

ʧʦʥʷʪʥʦʛʦ ʜʠʟʘʡʥʘ, ʦʧʪʠʤʠʟʘʮʠʶ ʧʨʦʮʝʩʩʘ ʦʬʦʨʤʣʝʥʠʷ ʟʘʢʘʟʘ ʠ ʦʙʝʩʧʝʯʝʥʠʝ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʘʚʪʦʨʠʟʘʮʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʨʫʢʪʫʨʥʳʡ ʧʦʜʭʦʜ, ʵʣʝʢʪʨʦʥʥʘʷ ʢʦʤʤʝʨʮʠʷ, ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥ, 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʨʘʟʨʘʙʦʪʢʘ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚ ʩʝʪʠ ʤʦʞʥʦ ʢʫʧʠʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ. ʀʥʦʛʜʘ ʚʦʟʥʠʢʘʶʪ 

ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʀʥʪʝʨʥʝʪ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʰʠʨʦʢʦʝ ʧʦʣʝ ʜʣʷ ʚʳʙʦʨʘ, ʯʝʤ 

ʨʝʘʣʴʥʦ ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʘʛʘʟʠʥʳ ʠ ʩʫʧʝʨʤʘʨʢʝʪʳ, ʠʥʳʤʠ ʩʣʦʚʘʤʠ, ʚ ʀʥʪʝʨʥʝʪʝ ʤʦʞʥʦ 

ʥʘʡʪʠ ʪʦ, ʯʪʦ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʥʝʚʦʟʤʦʞʥʦ ʢʫʧʠʪʴ ʯʝʨʝʟ ʧʨʠʣʘʚʦʢ. ʀʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥ - 

ʵʪʦ ʩʘʡʪ ʠʣʠ ʧʦʨʪʘʣ, ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ ʧʨʦʜʘʞʠ ʧʦʩʨʝʜʩʪʚʦʤ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. 

ʇʦʣʴʟʦʚʘʪʝʣʷʤ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʥʝ ʚʳʭʦʜʷ ʠʟ 

ʜʦʤʘ ʟʘʢʘʟʘʪʴ ʪʦʚʘʨ, ʚʳʙʨʘʪʴ ʩʧʦʩʦʙ ʜʦʩʪʘʚʢʠ ʠ ʦʧʣʘʪʳ [2]. 

ʉʪʨʫʢʪʫʨʥʳʡ ʧʦʜʭʦʜ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘ ï ʵʪʦ ʦʜʠʥ ʠʟ ʧʦʜʭʦʜʦʚ, 

ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʧʦʤʦʯʴ ʩʦʟʜʘʪʴ ʢʘʯʝʩʪʚʝʥʥʳʡ ʠ ʫʜʦʙʥʳʡ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥ.  

ʉʪʨʫʢʪʫʨʥʳʡ ʧʦʜʭʦʜ - ʵʪʦ ʘʙʩʪʨʘʢʪʥʘʷ ʤʝʪʦʜʦʣʦʛʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʘʷ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ, ʪʘʢʠʭ ʢʘʢ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʳ. ʇʦʜʭʦʜʠʪ ʜʣʷ 

ʩʦʟʜʘʥʠʷ, ʵʬʬʝʢʪʠʚʥʦ ʬʫʥʢʮʠʦʥʠʨʫʶʱʝʛʦ ʦʥʣʘʡʥ-ʤʘʛʘʟʠʥʘ, ʩʪʨʫʢʪʫʨʥʳʡ ʧʦʜʭʦʜ 

ʧʦʟʚʦʣʷʝʪ ʣʫʯʰʝ ʦʨʛʘʥʠʟʦʚʘʪʴ ʨʘʙʦʪʫ ʩʘʡʪʘ, ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʝʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʠ 

ʫʧʨʦʩʪʠʪʴ ʩʦʧʨʦʚʦʞʜʝʥʠʝ. ʆʜʠʥ ʠʟ ʢʣʶʯʝʚʳʭ ʘʩʧʝʢʪʦʚ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʦʜʭʦʜʘ ʚ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʙʠʝʥʠʠ ʩʠʩʪʝʤʳ ʥʘ ʦʪʜʝʣʴʥʳʝ 

ʢʦʤʧʦʥʝʥʪʳ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʤʦʛʫʪ ʙʳʪʴ ʣʝʛʢʦ ʤʘʩʰʪʘʙʠʨʫʝʤʳʤʠ ʠ ʤʦʜʠʬʠʮʠʨʫʝʤʳʤʠ. 

ʂʘʞʜʳʡ ʢʦʤʧʦʥʝʥʪ ʠʛʨʘʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʨʦʣʴ ʚ ʨʘʙʦʪʝ ʤʘʛʘʟʠʥʘ ʠ ʚʳʧʦʣʥʷʝʪ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʬʫʥʢʮʠʠ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʪʘʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʤʦʛʫʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ [5]: 

1. ʌʨʦʥʪʝʥʜ: ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʩʝ, ʯʪʦ ʚʠʜʠʪ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʨʠ ʧʦʩʝʱʝʥʠʠ 

ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘ. ɺʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʜʠʟʘʡʥ, ʩʪʨʫʢʪʫʨʫ ʩʪʨʘʥʠʮ, ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

ʠʥʪʝʨʬʝʡʩ, ʚʳʧʦʣʥʝʥʠʝ ʟʘʧʨʦʩʦʚ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ.  

2. ɹʵʢʝʥʜ: ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʟʘ ʦʙʨʘʙʦʪʢʫ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʩʪʫʧʘʶʱʝʡ ʦʪ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ɺʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʙʘʟʫ ʜʘʥʥʳʭ, ʣʦʛʠʢʫ ʦʙʨʘʙʦʪʢʠ ʟʘʢʘʟʦʚ, ʩʠʩʪʝʤʫ 

ʫʧʨʘʚʣʝʥʠʷ ʩʦʜʝʨʞʠʤʳʤ ʠ ʜʨʫʛʠʝ ʢʦʤʧʦʥʝʥʪʳ, ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʶʪ ʚʥʫʪʨʝʥʥʝ, ʥʝ ʚʠʜʠʤʳʝ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤ.  

3. ɹʘʟʘ ʜʘʥʥʳʭ: ʭʨʘʥʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʦʜʫʢʪʘʭ, ʢʣʠʝʥʪʘʭ, ʟʘʢʘʟʘʭ, ʧʣʘʪʝʞʘʭ ʠ 

ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʘʭ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘ. ɹʘʟʘ ʜʘʥʥʳʭ ʦʙʝʩʧʝʯʠʚʘʝʪ ʭʨʘʥʝʥʠʝ ʠ ʙʳʩʪʨʳʡ 

ʜʦʩʪʫʧ ʢ ʜʘʥʥʳʤ.  

4. ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʩʦʜʝʨʞʠʤʳʤ: ʧʦʟʚʦʣʷʝʪ ʫʧʨʘʚʣʷʪʴ ʩʦʜʝʨʞʠʤʳʤ ʠʥʪʝʨʥʝʪ-

ʤʘʛʘʟʠʥʘ, ʪʘʢʠʤ ʢʘʢ ʪʦʚʘʨʳ, ʮʝʥʳ, ʘʢʮʠʠ ʠ ʧʨʦʤʦ-ʤʘʪʝʨʠʘʣʳ. ʆʙʣʝʛʯʘʝʪ ʜʦʙʘʚʣʝʥʠʝ, 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʠ ʫʜʘʣʝʥʠʝ ʢʦʥʪʝʥʪʘ ʥʘ ʩʘʡʪʝ.  

5. ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʟʘʢʘʟʘʤʠ: ʦʪʚʝʯʘʝʪ ʟʘ ʦʙʨʘʙʦʪʢʫ ʟʘʢʘʟʦʚ, ʦʪʩʣʝʞʠʚʘʥʠʝ ʠʭ 

ʩʪʘʪʫʩʘ, ʫʚʝʜʦʤʣʝʥʠʝ ʢʣʠʝʥʪʘ ʦ ʚʳʧʦʣʥʝʥʠʠ ʠ ʜʦʩʪʘʚʢʝ ʟʘʢʘʟʘ.  

ɺʩʝ ʵʪʠ ʢʦʤʧʦʥʝʥʪʳ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʤʝʞʜʫ ʩʦʙʦʡ, ʦʙʝʩʧʝʯʠʚʘʷ 

ʧʦʣʥʦʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʨʘʙʦʪʫ ʤʘʛʘʟʠʥʘ. ʂʨʦʤʝ ʪʦʛʦ, ʩʪʨʫʢʪʫʨʥʳʡ ʧʦʜʭʦʜ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʘʥʜʘʨʪʥʳʭ ʧʨʦʪʦʢʦʣʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ, ʪʘʢʠʭ ʢʘʢ HTTP, HTML, CSS, 

JavaScript, MySQL ʠ ʪ.ʜ. ʕʪʦ ʦʙʣʝʛʯʘʝʪ ʨʘʟʨʘʙʦʪʢʫ, ʠʥʪʝʛʨʘʮʠʶ ʠ ʧʦʜʜʝʨʞʢʫ ʩʠʩʪʝʤʳ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘ ʚʢʣʶʯʘʶʪ 

ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʛʠʙʢʦʩʪʠ ʩʠʩʪʝʤʳ, ʫʧʨʦʱʝʥʠʝ ʨʘʟʨʘʙʦʪʢʠ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʷ, 

ʫʣʫʯʰʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʢʣʠʝʥʪʦʚ.  

ʏʪʦʙʳ ʩʦʟʜʘʪʴ ʵʬʬʝʢʪʠʚʥʳʡ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʪʱʘʪʝʣʴʥʫʶ 

ʨʘʙʦʪʫ ʧʦ ʝʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ. ʊʱʘʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʥʘʜ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʠʥʪʝʨʥʝʪ-

ʤʘʛʘʟʠʥʘ ʧʦʤʦʞʝʪ ʩʦʟʜʘʪʴ ʵʬʬʝʢʪʠʚʥʫʶ ʠ ʫʩʧʝʰʥʫʶ ʧʣʘʪʬʦʨʤʫ, ʩʧʦʩʦʙʥʫʶ ʧʨʠʚʣʝʢʘʪʴ ʠ 

ʫʜʝʨʞʠʚʘʪʴ ʢʣʠʝʥʪʦʚ.  

ɼʠʟʘʡʥ ʠ ʨʘʟʨʘʙʦʪʢʘ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘ - ʵʪʦ ʩʣʦʞʥʳʡ ʠ ʤʥʦʛʦʵʪʘʧʥʳʡ ʧʨʦʮʝʩʩ, 
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ʪʨʝʙʫʶʱʠʡ ʧʦʜʭʦʜʘ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʤʥʦʛʠʝ ʨʘʟʨʘʙʦʪʯʠʢʠ 

ʚʦʩʧʦʣʴʟʫʶʪʩʷ ʩʨʝʜʩʪʚʘʤʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʪʘʢʠʤʠ ʢʘʢ BPwin, ʜʣʷ 

ʫʧʨʦʱʝʥʠʷ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ. ʈʘʩʩʤʦʪʨʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ BPwin ʥʘ ʧʨʠʤʝʨʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘ. 

BPwin - ʵʪʦ ʠʥʩʪʨʫʤʝʥʪ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ 

ʩʦʟʜʘʚʘʪʴ ʠ ʫʧʨʘʚʣʷʪʴ ʤʦʜʝʣʷʤʠ ʧʨʦʮʝʩʩʦʚ ʩ ʧʦʤʦʱʴʶ ʛʨʘʬʠʢʦʚ ʠ ʜʠʘʛʨʘʤʤ. ʆʥ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʧʦʪʦʢʠ ʜʘʥʥʳʭ ʠ ʨʝʩʫʨʩʦʚ ʚʥʫʪʨʠ ʠʥʪʝʨʥʝʪ-

ʤʘʛʘʟʠʥʘ, ʯʪʦ ʧʦʤʦʛʘʝʪ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʧʦʥʷʪʴ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʝʛʦ ʩʪʨʫʢʪʫʨʫ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ [4]. 

ʇʝʨʚʳʤ ʰʘʛʦʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ BPwin ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘ 

ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʤʦʜʝʣʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ 

ʧʨʦʮʝʩʩ ʦʬʦʨʤʣʝʥʠʷ ʟʘʢʘʟʘ. ɺ BPwin ʨʘʟʨʘʙʦʪʯʠʢʠ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴ ʜʠʘʛʨʘʤʤʳ ʧʦʪʦʢʦʚ 

ʜʘʥʥʳʭ, ʛʜʝ ʦʥʠ ʫʢʘʟʳʚʘʶʪ, ʢʘʢʠʝ ʜʘʥʥʳʝ ʠʜʫʪ ʦʪ ʦʜʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʢ ʜʨʫʛʦʤʫ. 

ʅʘʧʨʠʤʝʨ, ʥʘ ʜʠʘʛʨʘʤʤʝ ʤʦʞʥʦ ʧʦʢʘʟʘʪʴ ʧʦʪʦʢ ʜʘʥʥʳʭ ʦʪ ʬʦʨʤʳ ʟʘʢʘʟʘ ʢ ʙʘʟʝ ʜʘʥʥʳʭ, ʦʪ 

ʙʘʟʳ ʜʘʥʥʳʭ ʢ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʩʦʜʝʨʞʠʤʳʤ ʠ ʪ.ʜ. 

ʉʣʝʜʫʶʱʠʤ ʰʘʛʦʤ ʙʫʜʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ʢʣʶʯʝʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘ. 

ɺ BPwin ʨʘʟʨʘʙʦʪʯʠʢʠ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴ ʜʠʘʛʨʘʤʤʳ ʢʣʘʩʩʦʚ, ʛʜʝ ʦʥʠ ʫʢʘʟʳʚʘʶʪ ʦʩʥʦʚʥʳʝ 

ʢʣʘʩʩʳ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʠʩʪʝʤʝ. ɺ ʩʣʫʯʘʝ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘ, ʵʪʦ 

ʤʦʞʝʪ ʙʳʪʴ ʢʣʘʩʩ ʧʨʦʜʫʢʪʘ, ʢʣʘʩʩ ʟʘʢʘʟʘ, ʢʣʘʩʩ ʢʣʠʝʥʪʘ ʠ ʪ.ʜ. ʕʪʦ ʧʦʤʦʛʘʝʪ ʨʘʟʨʘʙʦʪʯʠʢʘʤ 

ʧʦʥʷʪʴ, ʢʘʢʠʝ ʦʙʲʝʢʪʳ ʪʨʝʙʫʶʪʩʷ ʜʣʷ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʠ ʢʘʢ ʦʥʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʜʨʫʛ ʩ 

ʜʨʫʛʦʤ. ʂʨʦʤʝ ʪʦʛʦ, ʚ BPwin ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʜʠʘʛʨʘʤʤʳ ʩʦʩʪʦʷʥʠʡ ʜʣʷ ʢʘʞʜʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘ. ɼʠʘʛʨʘʤʤʳ ʩʦʩʪʦʷʥʠʡ ʧʦʢʘʟʳʚʘʶʪ, ʢʘʢ ʢʦʤʧʦʥʝʥʪʳ 

ʠʟʤʝʥʷʶʪ ʩʚʦʠ ʩʦʩʪʦʷʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʦʙʳʪʠʡ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʢʣʘʩʩʘ 

ʟʘʢʘʟʘ ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʜʠʘʛʨʘʤʤʫ ʩʦʩʪʦʷʥʠʡ, ʢʦʪʦʨʘʷ ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢ ʟʘʢʘʟ ʤʝʥʷʝʪ ʩʚʦʝ 

ʩʦʩʪʦʷʥʠʝ ʦʪ çʚ ʦʙʨʘʙʦʪʢʝè ʜʦ çʚʳʧʦʣʥʝʥè. ʇʦʩʣʝ ʩʦʟʜʘʥʠʷ ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʳʭ ʜʠʘʛʨʘʤʤ 

ʠ ʤʦʜʝʣʝʡ ʚ BPwin ʤʦʞʥʦ ʧʨʠʩʪʫʧʠʪʴ ʢ ʨʝʘʣʠʟʘʮʠʠ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘ. ʈʘʟʨʘʙʦʪʯʠʢʠ 

ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʣʫʯʝʥʥʫʶ ʤʦʜʝʣʴ ʜʣʷ ʦʨʠʝʥʪʠʨʦʚʢʠ ʠ ʩʦʟʜʘʥʠʷ ʢʦʜʘ, ʢʦʪʦʨʳʡ 

ʙʫʜʝʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘ. ʪ.ʜ. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʦʥʪʝʢʩʪʥʘʷ ʜʠʘʛʨʘʤʤʘ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʧʨʦʝʢʪʘ, 

ʦʪʨʘʞʘʶʱʘʷ ʚʩʝ ʧʨʦʮʝʩʩʳ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʨʦʠʩʭʦʜʠʪʴ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʪʝʨʥʝʪ-

ʤʘʛʘʟʠʥʘ. ʂʣʠʝʥʪʳ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʦʣʴʟʦʚʘʪʴʩʷ ʩʘʡʪʦʤ, ʜʝʣʷʪʩʷ ʥʘ ʜʚʝ ʢʘʪʝʛʦʨʠʠ: 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʠ ʥʝʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ. ɺʩʝ ʧʨʦʮʝʩʩʳ ʫʧʨʘʚʣʷʶʪʩʷ 

ʅʘʣʦʛʦʚʳʤ ʢʦʜʝʢʩʦʤ ʈʌ ʠ ʟʘʢʦʥʦʤ çʆ ʟʘʱʠʪʝ ʧʨʘʚ ʧʦʪʨʝʙʠʪʝʣʝʡè. ʊʘʢʞʝ ʢ ʠʥʬʦʨʤʘʮʠʠ 

ʫʧʨʘʚʣʷʶʱʝʡ ʜʝʡʩʪʚʠʷʤʠ ʷʚʣʷʝʪʩʷ ʦʥʣʘʡʥ ʢʘʪʘʣʦʛ ʪʦʚʘʨʦʚ. ɺʳʧʦʣʥʝʥʠʝ ʧʨʦʮʝʩʩʦʚ 

ʚʳʧʦʣʥʷʶʪ ʧʝʨʩʦʥʘʣ ʠ ʧʦʢʫʧʘʪʝʣʴ. ɺʳʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʚʳʧʦʣʥʝʥʥʳʡ ʟʘʢʘʟ ʠ 

ʦʪʯʝʪ ʦ ʟʘʢʘʟʝ. 

 
ʈʠʩʫʥʦʢ 1 ï ʂʦʥʪʝʢʩʪʥʘʷ ʜʠʘʛʨʘʤʤʘ 

 

ɼʣʷ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʘʡʪʘ ʜʦʩʪʫʧʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ 

ʠ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʪʘʢʠʝ ʢʘʢ ʩʦʭʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʦʰʣʳʭ ʟʘʢʘʟʘʭ, ʩʢʠʜʢʠ ʠ ʘʢʮʠʠ, 

ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʡ ʢʘʪʘʣʦʛ ʪʦʚʘʨʦʚ ʠ ʜʨʫʛʠʝ ʫʜʦʙʩʪʚʘ. ʇʨʦʮʝʩʩ ʦʬʦʨʤʣʝʥʠʷ ʟʘʢʘʟʘ 
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ʥʘʯʠʥʘʝʪʩʷ ʩ ʚʳʙʦʨʘ ʪʦʚʘʨʦʚ ʠʟ ʦʥʣʘʡʥ ʢʘʪʘʣʦʛʘ. ɿʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʤʦʞʝʪ ʜʦʙʘʚʠʪʴ ʪʦʚʘʨʳ ʚ ʢʦʨʟʠʥʫ ʠ ʩʦʭʨʘʥʠʪʴ ʝʸ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʦʬʦʨʤʣʝʥʠʷ ʟʘʢʘʟʘ, ʘ 

ʥʝʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʧʨʦʜʦʣʞʠʪʴ ʙʝʟ ʩʦʭʨʘʥʝʥʠʷ. ʇʦʩʣʝ 

ʜʦʙʘʚʣʝʥʠʷ ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʳʭ ʪʦʚʘʨʦʚ ʚ ʢʦʨʟʠʥʫ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʝʨʝʭʦʜʠʪ ʢ ʦʬʦʨʤʣʝʥʠʶ 

ʟʘʢʘʟʘ. ɿʜʝʩʴ ʝʤʫ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʚʚʝʩʪʠ ʢʦʥʪʘʢʪʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʜʦʩʪʘʚʢʠ 

ʪʦʚʘʨʘ ʠ ʫʪʦʯʥʝʥʠʷ ʜʝʪʘʣʝʡ ʟʘʢʘʟʘ. ʊʘʢʞʝ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚʳʙʨʘʪʴ ʫʜʦʙʥʳʡ ʩʧʦʩʦʙ 

ʦʧʣʘʪʳ ʠ ʜʦʩʪʘʚʢʠ ʠʟ ʧʨʝʜʣʦʞʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ. ʇʦʩʣʝ ʟʘʧʦʣʥʝʥʠʷ ʚʩʝʭ ʦʙʷʟʘʪʝʣʴʥʳʭ 

ʧʦʣʝʡ ʠ ʚʳʙʦʨʘ ʦʧʮʠʡ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʧʦʜʪʚʝʨʜʠʪʴ ʟʘʢʘʟ. ʉʠʩʪʝʤʘ ʛʝʥʝʨʠʨʫʝʪ 

ʫʥʠʢʘʣʴʥʳʡ ʥʦʤʝʨ ʟʘʢʘʟʘ ʠ ʦʪʧʨʘʚʣʷʝʪ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʦʬʦʨʤʣʝʥʠʷ ʥʘ ʫʢʘʟʘʥʥʳʡ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʘʜʨʝʩ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ ʠʣʠ ʩʤʩ. ʇʦʩʣʝ ʦʬʦʨʤʣʝʥʠʷ ʟʘʢʘʟʘ ʧʝʨʩʦʥʘʣ 

ʦʙʨʘʙʘʪʳʚʘʝʪ ʝʛʦ. ʆʥ ʧʨʦʚʝʨʷʝʪ ʥʘʣʠʯʠʝ ʪʦʚʘʨʘ ʥʘ ʩʢʣʘʜʝ, ʬʦʨʤʠʨʫʝʪ ʟʘʢʘʟ ʠ ʫʧʘʢʦʚʳʚʘʝʪ 

ʪʦʚʘʨʳ. ɿʘʪʝʤ ʟʘʢʘʟ ʧʝʨʝʜʘʝʪʩʷ ʚ ʩʣʫʞʙʫ ʜʦʩʪʘʚʢʠ. ʇʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʟʘʢʘʟʘ ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʤʦʞʝʪ ʦʮʝʥʠʪʴ ʚʳʧʦʣʥʝʥʠʝ ʟʘʢʘʟʘ, ʦʩʪʘʚʠʪʴ ʦʪʟʳʚ ʠ ʦʮʝʥʢʫ ʦ ʪʦʚʘʨʝ ʠ ʩʝʨʚʠʩʝ. ɺʩʝ ʵʪʠ 

ʜʘʥʥʳʝ ʫʯʠʪʳʚʘʶʪʩʷ ʧʨʠ ʨʘʙʦʪʝ ʠ ʫʣʫʯʰʝʥʠʠ ʩʝʨʚʠʩʘ ʜʣʷ ʙʫʜʫʱʠʭ ʟʘʢʘʟʦʚ ʠ ʢʣʠʝʥʪʦʚ. 

ʆʪʯʝʪ ʦ ʟʘʢʘʟʝ ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ, ʦ ʢʘʞʜʦʤ ʰʘʛʝ ʧʨʦʮʝʩʩʘ, ʚʢʣʶʯʘʷ ʜʘʥʥʳʝ ʦ 

ʪʦʚʘʨʘʭ, ʩʧʦʩʦʙʝ ʦʧʣʘʪʳ ʠ ʜʦʩʪʘʚʢʠ, ʢʦʥʪʘʢʪʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʢʣʠʝʥʪʘ ʠ ʧʨʦʯʠʝ ʜʝʪʘʣʠ. 

ɼʘʥʥʳʡ ʦʪʯʝʪ ʤʦʞʝʪ ʙʳʪʴ ʦʪʧʨʘʚʣʝʥ ʢʣʠʝʥʪʫ ʧʦ ʝʛʦ ʟʘʧʨʦʩʫ ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚʦ 

ʚʥʫʪʨʝʥʥʠʭ ʮʝʣʷʭ ʢʦʤʧʘʥʠʠ. 

ʇʨʦʮʝʩʩ ʨʝʛʠʩʪʨʘʮʠʠ ʜʣʷ ʥʝʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʢʣʠʝʥʪʦʚ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʩʣʝʜʫʶʱʠʝ ʰʘʛʠ:  

1. ʇʝʨʝʭʦʜ ʥʘ ʩʪʨʘʥʠʮʫ ʨʝʛʠʩʪʨʘʮʠʠ.  

2.ɿʘʧʦʣʥʝʥʠʝ ʬʦʨʤʳ ʨʝʛʠʩʪʨʘʮʠʠ, ʚʢʣʶʯʘʷ ʚʚʦʜ ʧʦʣʥʦʛʦ ʠʤʝʥʠ, ʘʜʨʝʩʘ 

ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ ʠ ʧʘʨʦʣʷ.  

3. ʇʦʜʪʚʝʨʞʜʝʥʠʝ ʨʝʛʠʩʪʨʘʮʠʠ ʧʫʪʝʤ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ çɿʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷè.  

4. ʇʨʦʚʝʨʢʘ ʚʚʝʜʝʥʥʳʭ ʜʘʥʥʳʭ ʥʘ ʥʘʣʠʯʠʝ ʦʰʠʙʦʢ.  

5. ʆʪʧʨʘʚʢʘ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʨʝʛʠʩʪʨʘʮʠʠ ʥʘ ʫʢʘʟʘʥʥʳʡ ʘʜʨʝʩ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ.  

6. ʇʝʨʝʭʦʜ ʥʘ ʩʪʨʘʥʠʮʫ ʚʭʦʜʘ ʧʦʩʣʝ ʫʩʧʝʰʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ.  

ɼʣʷ ʫʞʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʢʣʠʝʥʪʦʚ, ʧʨʦʮʝʩʩ ʧʦʜʙʦʨʘ ʪʦʚʘʨʘ ʠ ʝʛʦ 

ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʰʘʛʠ:  

1. ɺʭʦʜ ʥʘ ʩʘʡʪ ʯʝʨʝʟ ʚʚʦʜ ʣʦʛʠʥʘ ʠ ʧʘʨʦʣʷ.  

2. ʇʝʨʝʭʦʜ ʥʘ ʩʪʨʘʥʠʮʫ ʦʥʣʘʡʥ ʢʘʪʘʣʦʛʘ ʪʦʚʘʨʦʚ.  

3. ʇʦʠʩʢ ʥʫʞʥʦʛʦ ʪʦʚʘʨʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʠʩʢʦʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʠʣʠ ʧʦ 

ʢʘʪʝʛʦʨʠʷʤ. 

4. ɺʳʙʦʨ ʪʦʚʘʨʘ ʠ ʧʝʨʝʭʦʜ ʥʘ ʩʪʨʘʥʠʮʫ ʝʛʦ ʧʦʜʨʦʙʥʦʛʦ ʦʧʠʩʘʥʠʷ, ʛʜʝ ʤʦʞʥʦ ʫʟʥʘʪʴ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʮʝʥʫ ʪʦʚʘʨʘ.  

5. ʇʦʩʣʝ ʚʳʙʦʨʘ ʪʦʚʘʨʘ, ʢʣʠʝʥʪ ʤʦʞʝʪ ʧʨʦʠʟʚʝʩʪʠ ʝʛʦ ʨʝʟʝʨʚʠʨʦʚʘʥʠʝ, ʜʦʙʘʚʠʚ ʝʛʦ 

ʚ ʢʦʨʟʠʥʫ ʠʣʠ ʥʘʞʘʚ ʥʘ ʢʥʦʧʢʫ çʈʝʟʝʨʚʠʨʦʚʘʪʴè.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʠʘʛʨʘʤʤʘ ʜʝʢʦʤʧʦʟʠʮʠʠ ʧʦʢʘʟʳʚʘʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠ 

ʟʘʚʠʩʠʤʦʩʪʴ ʚʩʝʭ ʰʘʛʦʚ ʦʪ ʨʝʛʠʩʪʨʘʮʠʠ ʢʣʠʝʥʪʘ ʜʦ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʪʦʚʘʨʘ (ʈʠʩʫʥʦʢ 2). 

 
ʈʠʩʫʥʦʢ 2 ï ɼʠʘʛʨʘʤʤʘ ʜʝʢʦʤʧʦʟʠʮʠʠ 
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ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʢʣʠʝʥʪ ʩʬʦʨʤʠʨʦʚʘʣ ʟʘʢʘʟ ʠ ʧʝʨʝʜʘʣ ʩʚʦʠ ʣʠʯʥʳʝ ʜʘʥʥʳʝ ʜʣʷ 

ʜʦʩʪʘʚʢʠ ʪʦʚʘʨʘ, ʧʨʦʮʝʩʩ ʢʦʥʪʨʦʣʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʢʘʟʘ ʥʘʯʠʥʘʝʪʩʷ. ʇʝʨʩʦʥʘʣ ʠʥʪʝʨʥʝʪ-

ʤʘʛʘʟʠʥʘ ʦʙʷʟʘʥ ʦʙʨʘʙʦʪʘʪʴ ʵʪʦʪ ʟʘʢʘʟ ʠ ʧʝʨʝʜʘʪʴ ʩʚʦʠ ʜʘʥʥʳʝ ʩʣʫʞʙʝ ʜʦʩʪʘʚʢʠ, ʯʪʦʙʳ 

ʪʦʚʘʨ ʜʦʩʪʘʚʠʣʠ ʢʣʠʝʥʪʫ. ʂʦʛʜʘ ʩʣʫʞʙʘ ʜʦʩʪʘʚʢʠ ʧʦʣʫʯʘʝʪ ʜʘʥʥʳʝ ʦ ʟʘʢʘʟʝ, ʦʥʠ ʙʝʨʫʪ ʥʘ 

ʩʝʙʷ ʟʘʜʘʯʫ ʜʦʩʪʘʚʠʪʴ ʪʦʚʘʨ ʚ ʫʢʘʟʘʥʥʦʝ ʤʝʩʪʦ ʠ ʧʦʣʫʯʠʪʴ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʜʦʩʪʘʚʢʠ ʦʪ 

ʢʣʠʝʥʪʘ. ʆʥʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʜʦʩʪʘʚʢʠ, ʚʢʣʶʯʘʷ ʢʫʨʴʝʨʩʢʫʶ 

ʩʣʫʞʙʫ ʠʣʠ ʧʦʯʪʦʚʫʶ ʜʦʩʪʘʚʢʫ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʪʦʚʘʨʘ ʠ ʧʨʝʜʧʦʯʪʝʥʠʡ ʢʣʠʝʥʪʘ. 

ʇʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʟʘʢʘʟʘʥʥʦʛʦ ʪʦʚʘʨʘ, ʢʣʠʝʥʪʫ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʩʤʦʪʨʝʪʴ ʪʦʚʘʨ ʠ 

ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʦʥ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʞʠʜʘʥʠʷʤ ʠ ʥʝ ʠʤʝʝʪ ʧʦʚʨʝʞʜʝʥʠʡ. ɽʩʣʠ ʢʣʠʝʥʪ 

ʫʜʦʚʣʝʪʚʦʨʝʥ ʪʦʚʘʨʦʤ, ʦʥ ʜʦʣʞʝʥ ʧʦʜʪʚʝʨʜʠʪʴ ʧʦʣʫʯʝʥʠʝ ʟʘʢʘʟʘ, ʥʘʧʨʠʤʝʨ, ʧʦʜʧʠʩʘʚ 

ʜʦʩʪʘʚʢʫ ʠʣʠ ʦʪʧʨʘʚʠʚ ʫʚʝʜʦʤʣʝʥʠʝ ʦʙ ʵʪʦʤ. ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʟʘʢʘʟʘ, ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥ 

ʜʦʣʞʝʥ ʩʦʩʪʘʚʠʪʴ ʦʪʯʝʪ ʦ ʟʘʢʘʟʝ, ʢʦʪʦʨʳʡ ʧʝʨʝʜʘʝʪʩʷ ʙʫʭʛʘʣʪʝʨʠʠ. ʕʪʦ ʚʢʣʶʯʘʝʪ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʩʪʘʚʝ ʟʘʢʘʟʘ, ʩʪʦʠʤʦʩʪʠ ʪʦʚʘʨʦʚ, ʩʪʦʠʤʦʩʪʠ ʜʦʩʪʘʚʢʠ, ʥʘʣʦʛʘʭ ʠ ʜʨʫʛʠʭ 

ʨʘʩʭʦʜʘʭ. ɹʫʭʛʘʣʪʝʨʠʷ ʠʩʧʦʣʴʟʫʝʪ ʵʪʦʪ ʦʪʯʝʪ ʜʣʷ ʫʯʝʪʘ ʬʠʥʘʥʩʦʚʳʭ ʦʧʝʨʘʮʠʡ ʠʥʪʝʨʥʝʪ-

ʤʘʛʘʟʠʥʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʝʩʴ ʧʨʦʮʝʩʩ 

ʢʦʥʪʨʦʣʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʢʘʟʘ ʜʦʣʞʝʥ ʙʳʪʴ ʥʘʜʝʞʝʥ ʠ ʵʬʬʝʢʪʠʚʝʥ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʣʠʝʥʪʦʚ. ʂʦʤʤʫʥʠʢʘʮʠʷ ʤʝʞʜʫ ʧʝʨʩʦʥʘʣʦʤ ʠʥʪʝʨʥʝʪ-

ʤʘʛʘʟʠʥʘ, ʩʣʫʞʙʦʡ ʜʦʩʪʘʚʢʠ ʠ ʢʣʠʝʥʪʦʤ ʜʦʣʞʥʘ ʙʳʪʴ ʯʝʪʢʦʡ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʡ, ʯʪʦʙʳ 

ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʪʦʯʥʦʩʪʴ ʠ ʩʚʦʝʚʨʝʤʝʥʥʫʶ ʜʦʩʪʘʚʢʫ ʟʘʢʘʟʦʚ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʮʝʩʩ ʢʦʥʪʨʦʣʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʢʘʟʘ ʚʢʣʶʯʘʝʪ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ ʠ 

ʪʦʚʘʨʘ ʩʣʫʞʙʝ ʜʦʩʪʘʚʢʠ, ʧʨʦʚʝʨʢʫ ʧʦʣʫʯʝʥʠʷ ʟʘʢʘʟʘʥʥʦʛʦ ʪʦʚʘʨʘ ʢʣʠʝʥʪʦʤ, ʘ ʪʘʢʞʝ 

ʩʦʩʪʘʚʣʝʥʠʝ ʦʪʯʝʪʘ ʦ ʟʘʢʘʟʝ ʜʣʷ ʙʫʭʛʘʣʪʝʨʠʠ. ʕʪʠ ʰʘʛʠ ʚʘʞʥʳ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʜʦʩʪʘʚʢʠ ʪʦʚʘʨʦʚ ʢʣʠʝʥʪʘʤ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘ. 

 
ʈʠʩʫʥʦʢ 3 ï ɼʠʘʛʨʘʤʤʘ ʜʝʢʦʤʧʦʟʠʮʠʠ çèʌʦʨʤʠʨʦʚʘʥʠʝ ʟʘʢʘʟʘè 

 

ɼʠʘʛʨʘʤʤʘ ʜʝʢʦʤʧʦʟʠʮʠʠ çʌʦʨʤʠʨʦʚʘʥʠʝ ʟʘʢʘʟʘè (ʈʠʩʫʥʦʢ 3) ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʜʝʪʘʣʴʥʳʡ ʦʙʟʦʨ ʧʨʦʮʝʩʩʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʢʘʟʘ ʚ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʝ. ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ 

ʦʩʥʦʚʥʳʝ ʰʘʛʠ, ʢʦʪʦʨʳʝ ʚʳʜʝʣʝʥʳ ʥʘ ʜʠʘʛʨʘʤʤʝ ʜʝʢʦʤʧʦʟʠʮʠʠ ʜʣʷ ʧʨʦʮʝʩʩʘ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʢʘʟʘ:  

1. ʈʝʛʠʩʪʨʘʮʠʷ ʢʣʠʝʥʪʘ:  

- ʂʣʠʝʥʪ ʚʚʦʜʠʪ ʩʚʦʠ ʧʝʨʩʦʥʘʣʴʥʳʝ ʜʘʥʥʳʝ, ʚʢʣʶʯʘʷ ʘʜʨʝʩ ʜʦʩʪʘʚʢʠ.  

- ɼʘʥʥʳʝ ʢʣʠʝʥʪʘ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ.  

2. ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʥʳʡ ʪʦʚʘʨ:  

- ʂʣʠʝʥʪ ʚʳʙʠʨʘʝʪ ʪʦʚʘʨ ʠ ʨʝʟʝʨʚʠʨʫʝʪ ʝʛʦ.  

- ʀʥʬʦʨʤʘʮʠʷ ʦ ʟʘʨʝʟʝʨʚʠʨʦʚʘʥʥʦʤ ʪʦʚʘʨʝ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ.  

3. ʌʦʨʤʠʨʦʚʘʥʠʝ ʟʘʢʘʟʘ:  

- ʇʝʨʩʦʥʘʣ ʤʘʛʘʟʠʥʘ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʢʣʠʝʥʪʘ ʠ ʟʘʨʝʟʝʨʚʠʨʦʚʘʥʥʦʛʦ ʪʦʚʘʨʘ 

ʬʦʨʤʠʨʫʝʪ ʟʘʢʘʟ.  


