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ʂʫʧʨʠʷʥʦʚʘ ɽ.ʂ. 

ʌʆʈʄʀʈʆɺɸʅʀɽ ʆʇʓʊɸ ʊɺʆʈʏɽʉʂʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ 

ɺ ʊɽʍʅʆʃʆɻʀʏɽʉʂʆʁ ʇʆɼɻʆʊʆɺʂʀ ʐʂʆʃʔʅʀʂʆɺééééé. 
 

 

 

109 

ʄʫʣʝʝʚʘ ɸ.ʄ., ɻʦʨʰʢʦʚʘ ʊ.ɸ. 

ʈɸɿʈɸɹʆʊʂɸ ʊɺʆʈʏɽʉʂʀʍ ɿɸɼɸʅʀʁ  

ɼʃʗ ʋʈʆʂʆɺ ʊɽʍʅʆʃʆɻʀʀ ééééééééééééééééé 
 

 

 

112 

ʊʝʨʜʫʥʦʚʘ ʊ.ɸ. 

ʂɸʂ ʈɸɿɺʀʊʔ ʀʅɾɽʅɽʈʅʆɽ ʄʓʐʃɽʅʀɽ  

ʋ ʄʃɸɼʐʀʍ ʐʂʆʃʔʅʀʂʆɺ?éééééééééééééééé. 

 

 

116 



5  

 ʩʪʨ. 

ʅʘʛʠʙʠʥ ʅ.ʀ. 

ʇɽɼɸɻʆɻʀʏɽʉʂʆɽ ɺʆɿɼɽʁʉʊɺʀɽ ɺ ʇʈʆʎɽʉʉɽ 

ʊʈʋɼʆɺʆɻʆ ɺʆʉʇʀʊɸʅʀʗ ʐʂʆʃʔʅʀʂʆɺéééééééééé. 
 

 

 

120 

ʐʠʰʢʦʚʘ ʊ.ʅ. 

ʇʈɸʂʊʀʏɽʉʂʆɽ ʇʈʀʄɽʅɽʅʀɽ ʄɽʊʆɼʆɺ ɸʂʊʀɺʀɿɸʎʀʀ 

ʇʆɿʅɸɺɸʊɽʃʔʅʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ ʋʏɸʑʀʍʉʗ  

ʅɸ ʋʈʆʂɸʍ ʊɽʍʅʆʃʆɻʀʀ ɺ ʋʏɽɹʅʆʄ ʇʈʆʎɽʉʉɽ  

ʇʈʀ ʈɽɸʃʀɿɸʎʀʀ ʅʆɺʓʍ ʌɻʆʉ ʆʆʆéééééééééééé. 
 

 

 

 

 

125 

ʗʥʚʘʨʝʚʘ ʉ.ʉ. 

ʆ ʈɽɸʃʀɿɸʎʀʀ ɸʂʊʀɺʅʓʍ ʄɽʊʆɼʆɺ ʆɹʋʏɽʅʀʗ  

ʅɸ ʋʈʆʂɸʍ ʈɸɿɼɽʃɸ çʉɽʄɽʁʅɸʗ ʕʂʆʅʆʄʀʂɸèéééééé. 
 

 

 

130 

ɻʘʣʠʰʥʠʢʦʚ ʖ.ʇ., ʈʷʙʦʚ ɹ.ɸ., ɺʦʱʠʥʥʠʢʦʚ ɽ.ʀ. 

ʇʈɸʂʊʀʂɸ ʇʈʀʄɽʅɽʅʀʗ ɺ ʋʏɽɹʅʆʄ ʇʈʆʎɽʉʉɽ  

ʐʂʆʃʔʅʆɻʆ ʂʆʅʉʊʈʋʂʊʆʈɸ çʊɽʍʅʆʃʆɻʀʗ, 

ʕʃɽʂʊʈʆʊɽʍʅʀʂɸ, ʕʃɽʂʊʈʆʅʀʂɸ ʀ ɸɺʊʆʄɸʊʀʂɸèéééé.. 
 

 

 

 

134 

ʄʘʢʣʝʥʢʦʚʘ ʉ.ʖ., ʉʘʧʝʛʦ ʀ.ʇ. 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʉʆɺʈɽʄɽʅʅʆɻʆ ʆɹʆʈʋɼʆɺɸʅʀʗ  

ʂɸʂ ʉʈɽɼʉʊɺɸʀʅʊɽɻʈɸʎʀʀ ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʀ 

ʄɸʊɽʈʀɸʃʔʅʓʍ ʊɽʍʅʆʃʆɻʀʁ ɺ ʋʉʃʆɺʀʗʍ ʐʂʆʃʓéééé. 
 

 

 

 

137 

ʍʘʡʨʫʪʜʠʥʦʚʘ ʕ.ɽ. 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʀʂʊ ʅɸ ɺʅɽʋʈʆʏʅʓʍ ɿɸʅʗʊʀʗʍ  

ʇʆ ʊɽʍʅʆʃʆɻʀʀ éééééééééééééééééééééé 
 

 

 

142 

ʂʨʫʧʩʢʘʷ ʖ.ɺ. 

ʇɽʈʉʇɽʂʊʀɺʓ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ɼʀʉʊɸʅʎʀʆʅʅʆɻʆ 

ʆɹʋʏɽʅʀʗ ɺ ʈɸʄʂɸʍ ʀʅʊɽɻʈɸʎʀʀ ʆʉʅʆɺʅʆɻʆ ʀ 

ɼʆʇʆʃʅʀʊɽʃʔʅʆɻʆ ʆɹʈɸɿʆɺɸʅʀʗ éééééééééééé. 
 

 

 

 

145 

ʂʦʥʜʨʘʢʦʚʘ ʃ.ɺ. 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ɼʀʉʊɸʅʎʀʆʅʅʓʍ ʆɹʈɸɿʆɺɸʊɽʃʔʅʓʍ 

ʊɽʍʅʆʃʆɻʀʁ ʇʈʀ ʆɹʋʏɽʅʀʀ ʈɸɿʃʀʏʅʓʍ ʂɸʊɽɻʆʈʀʁ 

ʋʏɸʑʀʍʉʗ ʊɽʍʅʆʃʆɻʀʀééééééééééééééééé. 
 

 

 

 

150 

ɼʫʣʴʮʝʚ ɸ.ʀ. 

ʆɹʋʏɽʅʀɽ ʈʆɹʆʊʆʊɽʍʅʀʂɽ ɺ ʈɸʄʂɸʍ ʇʈʆɽʂʊɸ 

çʀʅɾɽʅɽʈʅʓɽ ʂʃɸʉʉʓ ɺ ʄʆʉʂʆɺʉʂʆʁ ʐʂʆʃɽè  

ɺ ʆʉʅʆɺʅʆʄ ʀ ɼʆʇʆʃʅʀʊɽʃʔʅʆʄ ʆɹʈɸɿʆɺɸʅʀʀééééé 
 

 

 

 

152 



6  

 ʩʪʨ. 

ʏʠʛʠʨʠʥʦʚʘ ʀ.ʅ., ʂʦʩʠʥʦ ʆ.ɸ. 

ʇʆɼʍʆɼʓ ʂ ʇʈɽʇʆɼɸɺɸʅʀʖ ʂʋʈʉɸ  

çʈʆɹʆʊʆʊɽʍʅʀʂɸ ʀ ʇʈʆɻʈɸʄʄʀʈʆɺɸʅʀɽè 

ɺ ʋʉʃʆɺʀʗʍ ɼʀʉʊɸʅʎʀʆʅʅʆɻʆ ʆɹʋʏɽʅʀʗéééééééé. 
  

 

 

 

157 

ʈʫʜʘʢʦʚ ɼ.ɸ. 

ʇʈʀʄɽʅɽʅʀɽ ARDUINO ɺ ʇʈʆɽʂʊʅʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ 

ʆɹʋʏɸʖʑʀʍʉʗéééééééééééééééééééééé. 
 

 

 

160 

ʀʚʘʥʦʚʘ ɸ.ʉ. 

ʈɸɿɺʀʊʀɽ ʂʆʅʉʊʈʋʂʊʆʈʉʂʆɻʆ ʄʓʐʃɽʅʀʗ  

ʋ ʆɹʋʏɸʖʑʀʍʉʗ ʆʉʅʆɺʅʆʁ ʐʂʆʃʓ  

ʅɸ ʇʃɸʊʌʆʈʄɽ ARDUINOééééééééééééééééé.. 
 

 

 

 

163 

ɸʙʜʫʣʛʘʣʠʤʦʚ ɻ.ʃ., ʍʦʣʤʦʛʦʨʦʚʘ ɽ.ɻ. 

ʇʈʆɻʈɸʄʄʀʈʆɺɸʅʀɽ ɸʈɼʋʀʅʆ ɺ ʕʄʋʃʗʊʆʈɽ TINKERCADé. 
 

 

168 

ɻʦʛʦʣʜʘʥʦʚʘ ʂ.ɺ., ʃʝʦʥʦʚ ɺ.ɻ . 

ON-LINE ʊʈɽʅɸɾɽʈ ʇʆ ʆʉʅʆɺɸʄ ʕʃɽʂʊʈʆʅʀʂʀéééééé 
 

 

171 

ʐʘʢʫʨʦ ʖ.ʉ. 

ʉʆɿɼɸʅʀɽ ʄɸʐʀʅʓ ɻʆʃɼɹɽʈɻɸ ʂɸʂ ʈɽɸʃʀɿɸʎʀʗ 

ʕɺʈʀʉʊʀʏɽʉʂʆɻʆ ʅɸʋʏʅʆ-ʀʉʉʃɽɼʆɺɸʊɽʃʔʉʂʆɻʆ ʂɽʁʉɸ 

ɺ ʆɹʈɸɿʆɺɸʊɽʃʔʅʆʁ ʈʆɹʆʊʆʊɽʍʅʀʂɽééééééééééé 
 

 

 

 

177 

ʉʣʦʙʦʜʝʥʶʢ ʅ.ɸ. 

ʈɸɿʈɸɹʆʊʂɸ ʀ ʈɽɸʃʀɿɸʎʀʗ ʇʈɸʂʊʀʏɽʉʂʀʍ ʄɽʊʆɼʆɺ 

ʆɹʋʏɽʅʀʗ ʋʏɸʑʀʍʉʗ ʅɸ ʋʈʆʂɸʍ çʊɽʍʅʆʃʆɻʀʗèééééé. 
 

 

 

181 

ʂʦʥʜʨʘʢʦʚʘ ʃ.ɺ. 

ɼʆʄɸʐʅɽɽ ɿɸɼɸʅʀɽ ʂɸʂ ʉʈɽɼʉʊɺʆ ʈɽɸʃʀɿɸʎʀʀ 

ɼʀʌʌɽʈɽʅʎʀʈʆɺɸʅʅʆɻʆ ʇʆɼʍʆɼɸ ɺ ʊɽʍʅʆʃʆɻʀʏɽʉʂʆʄ 

ʆɹʈɸɿʆɺɸʅʀʀ ʐʂʆʃʔʅʀʂʆɺééééééééééééééé.. 
 

 

 

 

185 

ɽʛʦʨʦʚʘ ɽ.ʇ. 

çʈɸɿʈɸɹʆʊʂɸ ʈɸɿʅʆʋʈʆɺʅɽɺʓʍ ɿɸɼɸʅʀʁ  

ʇʈʀ ʈɽɸʃʀɿɸʎʀʀ ɼʀʌʌɽʈɽʅʎʀʈʆɺɸʅʅʆɻʆ ʇʆɼʍʆɼɸ  

ʅɸ ʋʈʆʂɸʍ çʊɽʍʅʆʃʆɻʀʗè ɺ 5 ʂʃɸʉʉɽèéééééééééé. 
 

 

 

 

190 

ʉʠʜʦʨʦʚʘ ʅ.ɺ., ʂʦʪʦʚʘ ɸ.ʉ. 

ʀʅʌʆʈʄɸʎʀʆʅʅʆ-ʂʆʄʄʋʅʀʂɸʊʀɺʅʓɽ ʊɽʍʅʆʃʆɻʀʀ  

ɺ ʀʅʂʃʖɿʀɺʅʆʄ ʆɹʈɸɿʆɺɸʅʀʀéééééééééééééé. 
 

 

 

198 

ʂʘʰʬʨʘʟʳʝʚʘ ɻ.ʂ. 

ʈʆʃʔ ʊɽʍʅʆʃʆɻʀʏɽʉʂʆɻʆ ʆɹʈɸɿʆɺɸʅʀʗ ɺ ʆʇɽʈɽɾɸʖʑɽʁ 

ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʆʁ ʇʆɼɻʆʊʆɺʂɽ ʆɹʋʏɸʖʑʀʍʉʗéééé. 

 

 

201 



7  

 ʩʪʨ. 

ɻʠʣʷʟʠʝʚʘ ɸ.ʄ. 

ʇʈʆʌɽʉʉʀʆʅɸʃʔʅɸʗ ʆʈʀɽʅʊɸʎʀʗ ʆɹʋʏɸʖʑʀʍʉʗ 

ʉʊɸʈʐɽʁ ʐʂʆʃʓ ʅɸ ʇʈʆʌɽʉʉʀʀ ɹʋɼʋʑɽɻʆ: 

ɹʀʆʊɽʍʅʀʏɽʉʂʀɽ ʉʀʉʊɽʄʓ ʀ ʊɽʍʅʆʃʆɻʀʀéééééééé 

 

 

 

 

206 

III. ʊɽʍʅʆʃʆɻʀʏɽʉʂʆɽ ʆɹʈɸɿʆɺɸʅʀɽ ɺ ʉʈɽɼʅɽʁ, 

ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʆʁ ʀ ɺʓʉʐɽʁ ʐʂʆʃɽéééééééé. 
 

 

211 

ʉʝʜʦʚ ʉ.ɸ. 

ʂ ɺʆʇʈʆʉʋ ʆ ʇʆɼɻʆʊʆɺʂɽ ʀ ʇʆɺʓʐɽʅʀʀ ʂɺɸʃʀʌʀʂɸʎʀʀ 

ʇɽɼɸɻʆɻʀʏɽʉʂʀʍ ʂɸɼʈʆɺ ɼʃʗ ʉʌɽʈʓ  

ʊɽʍʅʆʃʆɻʀʏɽʉʂʆɻʆ ʆɹʈɸɿʆɺɸʅʀʗéééééééééééé. 
 

 

 

 

212 

ʂʦʩʠʥʦ ʆ.ɸ., ɸʙʜʫʣʛʘʣʠʤʦʚ ɻ.ʃ. 

ʇʈʆɹʃɽʄʓ ʈɸɿʈɸɹʆʊʂʀ ʉʆɼɽʈɾɸʅʀʗ ʇʆɼɻʆʊʆɺʂʀ 

ʉʆɺʈɽʄɽʅʅʆɻʆ ʋʏʀʊɽʃʗ ʊɽʍʅʆʃʆɻʀʀéééééééééé.. 
 

 

 

216 

ɼʠʢʦʚʘ ʊ.ɺ., ʉʤʠʨʥʦʚʘ ɽ.ɸ. 

ʀʅʊɽɻʈɸʎʀʗ ʊɽʆʈɽʊʀʏɽʉʂʆɻʆ ʀ ʇʈɸʂʊʀʏɽʉʂʆɻʆ 

ʆɹʋʏɽʅʀʗ ʇʈʀ ʇʆɼɻʆʊʆɺʂɽ ɹʋɼʋʑʀʍ ʋʏʀʊɽʃɽʁ 

ʊɽʍʅʆʃʆɻʀʀ ʂɸʂ ʋʉʃʆɺʀɽ ʇʆɺʓʐɽʅʀʗ ʂɸʏɽʉʊɺɸ 

ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʆʁ ʇʆɼɻʆʊʆɺʂʀéééééééééééé.. 
 

 

 

 

 

219 

ʃʘʪʳʰʝʚ ɸ.ɺ. 

ʉʆɼɽʈɾɸʅʀɽ ʊɽʆʈɽʊʀʏɽʉʂʆʁ ʇʆɼɻʆʊʆɺʂʀ  

ɺ ʋʏɽɹʅʓʍ ʄɸʉʊɽʈʉʂʀʍ ʇɽɼɸɻʆɻʀʏɽʉʂʆɻʆ ɺʋɿɸ  

ʅɸ ʉʆɺʈɽʄɽʅʅʆʄ ʕʊɸʇɽééééééééééééééééé.. 
 

 

 

 

223 

ʂʦʞʝʚʥʠʢʦʚʘ ʅ.ɻ. 

ʇʆɼɻʆʊʆɺʂɸ ɹɸʂɸʃɸɺʈʆɺ ʊɽʍʅʆʃʆɻʀʏɽʉʂʆɻʆ 

ʆɹʈɸɿʆɺɸʅʀʗ ʂ ʆʎɽʅʀɺɸʅʀʖ ɼʆʉʊʀɾɽʅʀʁ 

ʆɹʋʏɸʖʑʀʍʉʗéééééééééééééééééééééé. 
 

 

 

 

226 

ʂʠʪʘʡʛʦʨʦʜʩʢʠʡ ʄ.ɼ. 

ʄɽʊʆɼʀʏɽʉʂɸʗ ʉʀʉʊɽʄɸ ʇʆɼɻʆʊʆɺʂʀ ʋʏʀʊɽʃʗ 

ʊɽʍʅʆʃʆɻʀʀ ɺ ʆɹʃɸʉʊʀ ʎʀʌʈʆɺʓʍ ʊɽʍʅʆʃʆɻʀʁéééé.. 
 

 

 

230 

ʐʘʛʦʡʢʦ ʊ.ʉ. 

ɸʅɸʃʀɿ ʂɸʊɽɻʆʈʀʀ çʀʅʌʆʈʄɸʎʀʆʅʅʆ-ʊɽʍʅʆʃʆɻʀʏɽʉʂɸʗ 

ʂʆʄʇɽʊɽʅʊʅʆʉʊʔè ɹɸʂɸʃɸɺʈʆɺ ʇɽɼɸɻʆɻʀʏɽʉʂʆɻʆ 

ʆɹʈɸɿʆɺɸʅʀʗ ʇʈʆʌʀʃʗ çʊɽʍʅʆʃʆɻʀʗè  

ɺ ʇɽɼɸɻʆɻʀʏɽʉʂʆʁ ʅɸʋʂɽ ʀ ʇʈɸʂʊʀʂɽéééééééééé 

 

 

 

 

234 



8  

 ʩʪʨ. 

ɺʘʡʥʜʦʨʬ-ʉʳʩʦʝʚʘ ʄ.ɽ., ɺʦʨʦʙʯʠʢʦʚʘ ɽ.ʆ. 

ʆʈɻɸʅʀɿɸʎʀʗ ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʆʁ ʇɽɼɸɻʆɻʀʏɽʉʂʆʁ 

ʇʆɼɼɽʈɾʂʀ ʇʈɽʇʆɼɸɺɸʊɽʃʗ ʇʈʀ ʀʉʇʆʃʔɿʆɺɸʅʀʀ 

ʕʃɽʂʊʈʆʅʅʓʍ ʆɹʈɸɿʆɺɸʊɽʃʔʅʓʍ ʈɽʉʋʈʉʆɺééééééé. 
 

 

 

 

238 

ʄʘʟʘʥʦʚʘ ɽ.ɸ. 

ʌʆʈʄʀʈʆɺɸʅʀɽ ʎʀʌʈʆɺʆʁ ʂʋʃʔʊʋʈʓ  

ʇɽɼɸɻʆɻʀʏɽʉʂʀʍ ʈɸɹʆʊʅʀʂʆɺ ɺ ʋʏʈɽɾɼɽʅʀʗʍ 

ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʆɻʆ ʆɹʈɸɿʆɺɸʅʀʗééééééééééé. 
 

 

 

 

244 

ɻʫʩʠʥ ʂ.ʌ. 

ʆʇʓʊ ʆʈɻɸʅʀɿɸʎʀʀ ɼʀʉʊɸʅʎʀʆʅʅʆɻʆ ʆɹʋʏɽʅʀʗ ɺ ɺʋɿɽ  
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ʍʦʪʫʥʮʝʚ ʖ.ʃ., 

ʌɻɹʆʋ ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ʊɽʍʅʆʃʆɻʀʏɽʉʂʆɽ ʆɹʈɸɿʆɺɸʅʀɽ ʐʂʆʃʔʅʀʂʆɺ  

ɺ ʈʆʉʉʀʁʉʂʆʁ ʌɽɼɽʈɸʎʀʀ ɺ 2019-2020 ɻʆɼɸʍ 

 

ɸʥʥʦʪʘʮʠʷ. ʆʧʠʩʘʥʳ ʤʝʨʦʧʨʠʷʪʠʷ, ʧʦʩʚʷʱʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ 

ʦʙʨʘʟʦʚʘʥʠʶ ʰʢʦʣʴʥʠʢʦʚ ʧʦʩʣʝ XXV  ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʉʦʚʨʝʤʝʥʥʦʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝè, 

ʧʨʦʚʝʜʝʥʥʦʡ ʚ ʦʢʪʷʙʨʝ 2019 ʛʦʜʘ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʥʦʚʳʝ ʥʦʨʤʘʪʠʚʥʳʝ 

ʜʦʢʫʤʝʥʪʳ ʧʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʚ 2019-

2020 ʛʦʜʘʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʰʢʦʣʴʥʠʢʦʚ, 

ʢʦʥʬʝʨʝʥʮʠʠ, ʇʨʠʤʝʨʥʘʷ ʦʩʥʦʚʥʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ ʦʩʥʦʚʥʦʛʦ 

ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 2020 ʛʦʜʘ, ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʧʨʦʩʚʝʱʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

 

Khotuntsev Yu.L., 

Moscow Pedagogical State University 

 

TECHNOLO GICAL EDUCATION OF SCHOOLCHILDREN  

IN RUSSIAN FEDERATION IN 2019-2020 

 

Abstract. Events dedicated to technological education of schoolchildren 

after the XXV International scientific and practical conference "Modern 

technological education" held in October 2019 are described. New regulatory 

documents on technological education published in 2019-2020 are analyzed. 

Keywords: technological education of schoolchildren, conference, 2020 

basic General education program draft, methodological recommendations of 

Russian Federation Ministry of education. 

 

ʇʦʩʣʝ XXV  ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

çʉʦʚʨʝʤʝʥʥʦʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝè, ʧʨʦʚʝʜʝʥʥʦʡ ʚ ʄʇɻʋ ʠ 

ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ ʚ ʦʢʪʷʙʨʝ 2019 ʛʦʜʘ, ʚ ʨʷʜʝ ʛʦʨʦʜʦʚ ʥʘʰʝʡ ʩʪʨʘʥʳ 

ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʢʦʥʬʝʨʝʥʮʠʠ, ʧʦʩʚʷʱʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ 

ʦʙʨʘʟʦʚʘʥʠʶ ʰʢʦʣʴʥʠʢʦʚ ʠ ʧʦʜʛʦʪʦʚʢʝ ʫʯʠʪʝʣʝʡ ʪʝʭʥʦʣʦʛʠʠ. 

11-13 ʜʝʢʘʙʨʷ 2019 ʛʦʜʘ ɼʝʧʘʨʪʘʤʝʥʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ 

ʩʬʝʨʝ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʨʦʩʚʝʱʝʥʠʷ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʨʦʚʝʣ ʚ ʄʦʩʢʚʝ ɺʩʝʨʦʩʩʠʡʩʢʫʶ ʢʦʥʬʝʨʝʥʮʠʶ 

çʊʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝè. ʅʘ ʢʦʥʬʝʨʝʥʮʠʠ ʜʦʢʣʘʜʳʚʘʣʦʩʴ 

ʨʘʟʨʘʙʦʪʘʥʥʦʝ ʌʦʥʜʦʤ ʥʦʚʳʭ ʬʦʨʤ ʨʘʟʚʠʪʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʦʙʥʦʚʣʝʥʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ çʊʝʭʥʦʣʦʛʠʷè ʚ ʨʘʤʢʘʭ ʥʘʮʠʦʥʘʣʴʥʦʛʦ 
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ʧʨʦʝʢʪʘ çʆʙʨʘʟʦʚʘʥʠʝè. ʈʘʟʨʘʙʦʪʯʠʢʠ ʧʨʝʜʧʦʣʘʛʘʣʠ ʦʩʫʱʝʩʪʚʠʪʴ 

ʧʝʨʝʟʘʛʨʫʟʢʫ ʫʨʦʢʦʚ ʧʦ ʧʨʝʜʤʝʪʫ çʊʝʭʥʦʣʦʛʠʷè ʥʘ ʙʘʟʝ ʢʚʘʥʪʦʨʠʫʤʦʚ. 

2-4 ʤʘʨʪʘ 2020 ʛʦʜʘ ʚ ʄʇɻʋ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ VI ʄʝʞʜʫʥʘʨʦʜʥʘʷ 

ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʌʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ: ʧʨʦʙʣʝʤʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷè. ʅʘ 

ʢʦʥʬʝʨʝʥʮʠʠ ʦʪʤʝʯʘʣʘʩʴ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʩʚʦʝʥʠʷ 

ʰʢʦʣʴʥʠʢʘʤʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

12 ʤʘʨʪʘ 2020 ʛʦʜʘ ʚ ɺʦʨʦʥʝʞʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʧʝʜʘʛʦʛʠʯʝʩʢʦʤ 

ʫʥʠʚʝʨʩʠʪʝʪʝ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ IV ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ 

ʢʦʥʬʝʨʝʥʮʠʷ çʊʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʩʠʩʪʝʤʝ çʐʢʦʣʘ-ʢʦʣʣʝʜʞ-

ʚʫʟè: ʪʨʘʜʠʮʠʠ ʠ ʠʥʥʦʚʘʮʠʠè, ʛʜʝ ʪʘʢʞʝ ʦʪʤʝʯʘʣʘʩʴ ʚʘʞʥʦʩʪʴ ʦʩʚʦʝʥʠʷ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʰʢʦʣʝ. ɿʘ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ ʙʳʣ ʧʦʜʛʦʪʦʚʣʝʥ ʠ 

ʚʳʧʫʱʝʥ ʩʙʦʨʥʠʢ ʤʘʪʝʨʠʘʣʦʚ ʢʦʥʬʝʨʝʥʮʠʠ. 

16 ʩʝʥʪʷʙʨʷ 2020 ʛʦʜʘ ʠʟʜʘʪʝʣʴʩʪʚʦ çʇʨʦʩʚʝʱʝʥʠʝè ʧʨʦʚʝʣʦ ʦʥʣʘʡʥ-

ʢʦʥʬʝʨʝʥʮʠʶ çʄʝʪʦʜʠʯʝʩʢʠʡ ʜʝʥʴ ʫʯʠʪʝʣʷ ʪʝʭʥʦʣʦʛʠʠè, ʚ ʢʦʪʦʨʦʡ 

ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 1588 ʯʝʣʦʚʝʢ. ʅʘ ʢʦʥʬʝʨʝʥʮʠʠ ʦʪʤʝʯʘʣʘʩʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʚ ʨʘʤʢʘʭ ʚʳʜʝʣʝʥʥʳʭ ʯʘʩʦʚ ʦʩʚʦʝʥʠʷ ʢʘʢ ʤʘʪʝʨʠʘʣʴʥʳʭ, ʪʘʢ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

9 ʦʢʪʷʙʨʷ 2020 ʛʦʜʘ ʚ ɸʨʤʘʚʠʨʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʧʝʜʘʛʦʛʠʯʝʩʢʦʤ 

ʫʥʠʚʝʨʩʠʪʝʪʝ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ XIII  ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ 

ʢʦʥʬʝʨʝʥʮʠʷ çɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʧʨʝʧʦʜʘʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ, 

ʵʢʦʥʦʤʠʢʠ, ʜʠʟʘʡʥʘ ʠ ʆɹɾ ʚ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷè. 

28-29 ʦʢʪʷʙʨʷ 2020 ʛʦʜʘ ʚ ʅʦʚʦʩʠʙʠʨʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʨʦʙʦʪʦʪʝʭʥʠʢʘ: ʩʦʩʪʦʷʥʠʝ, 

ʧʨʦʙʣʝʤʳ, ʧʝʨʩʧʝʢʪʠʚʳè. 

30 ʦʢʪʷʙʨʷ 2020 ʛʦʜʘ ʚ ʃʠʧʝʮʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʧʝʜʘʛʦʛʠʯʝʩʢʦʤ 

ʫʥʠʚʝʨʩʠʪʝʪʝ ʠʤʝʥʠ ʇ.ʇ. ʉʝʤʝʥʦʚʘ-ʊʷʥ-ʐʘʥʩʢʦʛʦ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ  

III  ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʉʦʚʨʝʤʝʥʥʦʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ: ʦʧʳʪ, ʠʥʥʦʚʘʮʠʠ, ʧʝʨʩʧʝʢʪʠʚʳè. 

2-3 ʥʦʷʙʨʷ 2020 ʛʦʜʘ ʉʘʤʘʨʩʢʠʤ ʬʠʣʠʘʣʦʤ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ 

ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʣʫʞʙʳ ʧʨʠ ʇʨʝʟʠʜʝʥʪʝ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʥʣʘʡʥ ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʊʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʰʢʦʣʴʥʠʢʦʚ ʜʣʷ 

ʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʵʧʦʭʠè. 

ʈʝʛʠʦʥʘʣʴʥʳʝ ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ ʙʳʣʠ 

ʧʨʦʚʝʜʝʥʳ ʪʘʢʞʝ ʚ ɹʠʡʩʢʝ, ʅʦʚʦʩʠʙʠʨʩʢʝ, ʇʝʥʟʝ, ʇʝʨʤʠ ʠ ʀʨʢʫʪʩʢʝ. 

ɿʘ ʠʩʢʣʶʯʝʥʠʝʤ ʢʦʥʬʝʨʝʥʮʠʠ 11-13 ʜʝʢʘʙʨʷ 2019 ʛʦʜʘ ʚ ʄʦʩʢʚʝ, 

ʥʘʯʠʥʘʷ ʩ 2004 ʛʦʜʘ ʨʘʙʦʪʥʠʢʠ ʄʠʥʠʩʪʝʨʩʪʚʘ ʚ ʨʘʙʦʪʝ ʝʞʝʛʦʜʥʦ 

ʧʨʦʚʦʜʠʤʳʭ ʚ ʩʪʨʘʥʝ ʢʦʥʬʝʨʝʥʮʠʡ ʧʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ 

ʫʯʘʩʪʠʷ ʥʝ ʧʨʠʥʠʤʘʣʠ. ɼʦ 2004 ʛʦʜʘ ʚ ʄʠʥʠʩʪʝʨʩʪʚʝ ʨʘʙʦʪʘʣ ʩʧʝʮʠʘʣʠʩʪ 

ɸ.ɺ. ʄʘʨʯʝʥʢʦ, ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʟʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ. ʉʝʡʯʘʩ 

ʪʘʢʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ ʚ ʄʠʥʠʩʪʝʨʩʪʚʝ ʥʝʪ. ʃʠʢʚʠʜʠʨʦʚʘʥʦ ʋʯʝʙʥʦ-
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ʤʝʪʦʜʠʯʝʩʢʦʝ ʦʙʲʝʜʠʥʝʥʠʝ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʚʫʟʦʚ ʧʦ ʪʝʭʥʦʣʦʛʠʠ. ʈʝʰʝʥʠʷ 

ʧʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ ʧʨʠʥʠʤʘʶʪʩʷ ʙʝʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 

ʧʨʦʚʝʨʢʠ ʠ ʦʙʩʫʞʜʝʥʠʷ. 

4 ʬʝʚʨʘʣʷ 2020 ʛʦʜʘ ʌʝʜʝʨʘʣʴʥʦʝ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʝ ʦʙʲʝʜʠʥʝʥʠʝ 

ʧʦ ʦʙʱʝʤʫ ʦʙʨʘʟʦʚʘʥʠʶ ʦʜʦʙʨʠʣʦ ʚ ʨʝʜʘʢʮʠʠ 4.02.2020 ʇʨʠʤʝʨʥʫʶ 

ʦʩʥʦʚʥʫʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʧʨʦʛʨʘʤʤʫ ʦʩʥʦʚʥʦʛʦ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ [1]. 

ɺ ʵʪʦʡ ʧʨʠʤʝʨʥʦʡ ʧʨʦʛʨʘʤʤʝ ʫʚʝʣʠʯʝʥʦ ʯʠʩʣʦ ʯʘʩʦʚ ʥʘ ʠʟʫʯʝʥʠʝ ʢʫʨʩʘ 

çʊʝʭʥʦʣʦʛʠʷè: 2 ʯʘʩʘ ʚ ʥʝʜʝʣʶ ʩ 5 ʧʦ 8 ʢʣʘʩʩ ʠ 1 ʯʘʩ ʚ ʥʝʜʝʣʶ ï ʚ 9 ʢʣʘʩʩʝ. 

ɺ ʨʘʟʜʝʣʝ çʊʝʭʥʦʣʦʛʠʷè ʵʪʦʡ ʧʨʦʛʨʘʤʤʳ ʧʨʠʚʝʜʝʥʳ ʧʣʘʥʠʨʫʝʤʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʦʩʚʦʝʥʠʷ ʧʨʝʜʤʝʪʘ çʊʝʭʥʦʣʦʛʠʷè, ʚ ʯʘʩʪʥʦʩʪʠ: 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʢʫʣʴʪʫʨʳ ʪʨʫʜʘ; 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʝʢʪʥʦʛʦ, ʠʥʞʝʥʝʨʥʦʛʦ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʳʰʣʝʥʠʷ; 

- ʦʚʣʘʜʝʥʠʝ ʤʝʪʦʜʘʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʠ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʨʝʰʝʥʠʷ ʪʚʦʨʯʝʩʢʠʭ ʟʘʜʘʯ, ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʠ 

ʵʩʪʝʪʠʯʝʩʢʦʛʦ ʦʬʦʨʤʣʝʥʠʷ ʠʟʜʝʣʠʡ; 

- ʦʚʣʘʜʝʥʠʝ ʩʨʝʜʩʪʚʘʤʠ ʛʨʘʬʠʯʝʩʢʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʠ ʬʦʨʤʘʤʠ 

ʚʠʟʫʘʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙʲʝʢʪʦʚ ʠʣʠ ʧʨʦʮʝʩʩʦʚ, ʧʨʘʚʠʣʘʤʠ 

ʚʳʧʦʣʥʝʥʠʷ ʛʨʘʬʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ (ʨʠʩʫʥʦʢ, ʵʩʢʠʟ, ʯʝʨʪʝʞ); 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʫʣʴʪʫʨʳ ʧʦ ʨʘʙʦʪʝ ʩ ʠʥʬʦʨʤʘʮʠʝʡ. 

ɺʳʧʫʩʢʥʠʢ ʥʘʫʯʠʪʩʷ ʚ ʯʘʩʪʥʦʩʪʠ ʧʨʦʚʦʜʠʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʨʘʟʨʘʙʦʪʢʫ ʠ/ʠʣʠ ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʜʫʢʪʦʚʳʭ ʧʨʦʝʢʪʦʚ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʭ 

ʠʟʛʦʪʦʚʣʝʥʠʝ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ ʥʘ ʦʩʥʦʚʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʵʣʝʤʝʥʪʘʨʥʳʭ (ʥʝ ʪʨʝʙʫʶʱʠʭ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ) ʠ ʩʣʦʞʥʳʭ (ʪʨʝʙʫʶʱʠʭ ʨʝʛʫʣʠʨʦʚʘʥʠʷ/ʥʘʩʪʨʦʡʢʠ ʨʘʙʦʯʠʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ/ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʇʦʜʨʦʙʥʦ ʦʧʠʩʘʥʦ ʩʦʜʝʨʞʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʦ 

ʢʣʘʩʩʘʤ: 

5 ʢʣʘʩʩ 

ʇʦ ʟʘʚʝʨʰʝʥʠʶ ʫʯʝʙʥʦʛʦ ʛʦʜʘ ʦʙʫʯʘʶʱʠʡʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ: 

- ʠʩʧʦʣʴʟʫʝʪ ʨʫʯʥʦʡ ʠ ʵʣʝʢʪʨʠʬʠʮʠʨʦʚʘʥʥʳʡ ʙʳʪʦʚʦʡ ʠʥʩʪʨʫʤʝʥʪ. 

- ʧʨʠʤʝʥʷʝʪ ʙʝʟʦʧʘʩʥʳʝ ʧʨʠʝʤʳ ʦʙʨʘʙʦʪʢʠ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ (ʥʘʧʨʠʤʝʨ, ʜʨʝʚʝʩʠʥʳ ʠ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʝʝ ʦʩʥʦʚʝ) ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʫʯʥʦʛʦ ʠ ʵʣʝʢʪʨʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʠʤʝʝʪ 

ʦʧʳʪ ʦʪʜʝʣʢʠ ʠʟʜʝʣʠʡ ʠʟ ʜʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʣʠ ʠʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

(ʥʘʧʨʠʤʝʨ, ʪʝʢʩʪʠʣʷ); 

- ʢʣʘʩʩʠʬʠʮʠʨʫʝʪ ʨʦʙʦʪʦʚ ʧʦ ʢʦʥʩʪʨʫʢʮʠʠ, ʩʬʝʨʝ ʧʨʠʤʝʥʝʥʠʷ, 

ʩʪʝʧʝʥʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ (ʘʚʪʦʥʦʤʥʦʩʪʠ), ʩʧʦʩʦʙʘʤ ʫʧʨʘʚʣʝʥʠʷ. 

6 ʢʣʘʩʩ 

ʇʦ ʟʘʚʝʨʰʝʥʠʠ ʫʯʝʙʥʦʛʦ ʛʦʜʘ ʦʙʫʯʘʶʱʠʡʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ: 

- ʯʠʪʘʝʪ ʵʣʝʤʝʥʪʘʨʥʳʝ ʯʝʨʪʝʞʠ; 

- ʚʳʧʦʣʥʷʝʪ ʵʣʝʤʝʥʪʘʨʥʳʝ ʯʝʨʪʝʞʠ, ʚʝʢʪʦʨʥʳʝ ʠ ʨʘʩʪʨʦʚʳʝ 

ʠʟʦʙʨʘʞʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʨʘʬʠʯʝʩʢʠʭ ʨʝʜʘʢʪʦʨʦʚ; 
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- ʚʳʧʦʣʥʷʝʪ ʙʘʟʦʚʳʝ ʦʧʝʨʘʮʠʠ ʨʝʜʘʢʪʦʨʘ ʢʦʤʧʴʶʪʝʨʥʦʛʦ 

ʪʨʝʭʤʝʨʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (ʥʘ ʚʳʙʦʨ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ); 

- ʧʦʣʫʯʠʣ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣ ʩʦʙʩʪʚʝʥʥʳʡ ʦʧʳʪ ʧʨʠʤʝʥʝʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʙʲʝʤʥʳʭ ʜʝʪʘʣʝʡ (ʛʠʙʢʘ, ʬʦʨʤʦʚʢʘ, 

ʬʦʨʤʦʚʘʥʠʝ, ʣʠʪʴʝ, ʧʦʩʣʦʡʥʳʡ ʩʠʥʪʝʟ); 

- ʧʦʣʫʯʠʣ ʦʧʳʪ ʩʦʝʜʠʥʝʥʠʷ ʜʝʪʘʣʝʡ ʤʝʪʦʜʦʤ ʧʘʡʢʠ; 

- ʧʨʦʝʢʪʠʨʫʝʪ ʠ ʨʝʘʣʠʟʫʝʪ ʫʧʨʦʱʝʥʥʳʝ ʘʣʛʦʨʠʪʤʳ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʩʪʨʘʠʚʘʝʤʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʤʝʥʪʘʨʥʳʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ; 

- ʧʨʠʤʝʥʷʝʪ ʙʝʟʦʧʘʩʥʳʝ ʧʨʠʝʤʳ ʦʙʨʘʙʦʪʢʠ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ (ʥʘʧʨʠʤʝʨ, ʮʚʝʪʥʳʭ ʠ ʯʝʨʥʳʭ ʤʝʪʘʣʣʦʚ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʨʫʯʥʦʛʦ ʠ ʵʣʝʢʪʨʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. 

7 ʢʣʘʩʩ 

ʇʦ ʟʘʚʝʨʰʝʥʠʠ ʫʯʝʙʥʦʛʦ ʛʦʜʘ ʦʙʫʯʘʶʱʠʡʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ: 

- ʩʦʟʜʘʝʪ 3D-ʤʦʜʝʣʠ, ʧʨʠʤʝʥʷʷ ʨʘʟʣʠʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʠʩʧʦʣʴʟʫʷ 

ʥʝʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʠ/ʠʣʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ (ʚ ʪʦʤ 

ʯʠʩʣʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʪʝʭʥʦʣʦʛʠʠ 

ʬʦʪʦʛʨʘʤʤʝʪʨʠʠ, ʨʫʯʥʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ ʠ ʜʨ.); 

- ʚʳʧʦʣʥʷʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʧʦ 

ʧʦʜʛʦʪʦʚʢʝ ʮʠʬʨʦʚʳʭ ʜʘʥʥʳʭ ʜʣʷ ʫʯʝʙʥʳʭ ʩʪʘʥʢʦʚ; 

- ʧʨʠʤʝʥʷʝʪ ʙʝʟʦʧʘʩʥʳʝ ʧʨʠʝʤʳ ʚʳʧʦʣʥʝʥʠʷ ʦʩʥʦʚʥʳʭ ʦʧʝʨʘʮʠʡ 

ʩʣʝʩʘʨʥʦ-ʩʙʦʨʦʯʥʳʭ ʨʘʙʦʪ; 

- ʠʤʝʝʪ ʦʧʳʪ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʟʜʝʣʠʷ ʩʨʝʜʩʪʚʘʤʠ ʫʯʝʙʥʦʛʦ ʩʪʘʥʢʘ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʩ ʩʠʤʫʣʷʮʠʝʡ ʧʨʦʮʝʩʩʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʚ ʚʠʨʪʫʘʣʴʥʦʡ ʩʨʝʜʝ; 

- ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʦʩʥʦʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʪʦʚ 

ʧʠʪʘʥʠʷ; 

- ʧʦʣʫʯʘʝʪ ʠ ʘʥʘʣʠʟʠʨʫʝʪ ʦʧʳʪ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ. 

8 ʢʣʘʩʩ 

ʇʦ ʟʘʚʝʨʰʝʥʠʠ ʫʯʝʙʥʦʛʦ ʛʦʜʘ ʦʙʫʯʘʶʱʠʡʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ: 

- ʧʦʣʫʯʠʣ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣ ʦʧʳʪ ʨʘʟʨʘʙʦʪʢʠ (ʢʦʤʙʠʥʠʨʦʚʘʥʠʝ, 

ʠʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʠ ʪʨʝʙʦʚʘʥʠʡ ʢ ʨʝʩʫʨʩʘʤ ʠ ʪ.ʧ.) ʪʝʭʥʦʣʦʛʠʠ 

ʧʦʣʫʯʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʦʛʦ/ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʜʫʢʪʘ ʩ ʟʘʜʘʥʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ; 

- ʦʩʫʱʝʩʪʚʣʷʝʪ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʠ/ʠʣʠ ʤʦʜʠʬʠʢʘʮʠʶ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʮʝʧʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʝʡ; 

- ʧʨʦʠʟʚʦʜʠʪ ʩʙʦʨʢʫ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ ʧʦʩʨʝʜʩʪʚʦʤ ʩʦʝʜʠʥʝʥʠʷ 

ʠ/ʠʣʠ ʧʦʜʢʣʶʯʝʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʟʘʜʘʥʥʳʤ ʩʧʦʩʦʙʦʤ (ʧʘʡʢʘ, 

ʙʝʩʧʘʝʯʥʳʡ ʤʦʥʪʘʞ, ʤʝʭʘʥʠʯʝʩʢʘʷ ʩʙʦʨʢʘ) ʩʦʛʣʘʩʥʦ ʩʭʝʤʝ; 

- ʧʦʣʫʯʠʣ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣ ʦʧʳʪ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ/ʠʣʠ 

ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ (ʚ ʪʦʤ ʯʠʩʣʝ 

ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ/ʠʣʠ ʩʠʩʪʝʤ 
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ʤʦʜʝʣʠʨʦʚʘʥʠʷ) ʠ/ʠʣʠ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʵʣʝʢʪʨʦʥʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʜʘʪʯʠʢʦʚ, ʧʨʠʚʦʜʦʚ, ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ ʠ/ʠʣʠ 

ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʥʳʭ ʧʣʘʪʬʦʨʤ ʠ ʪ.ʧ.;  

- ʧʦʣʫʯʠʣ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣ ʦʧʳʪ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ/ʠʣʠ 

ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʜʚʠʞʫʱʝʡʩʷ ʤʦʜʝʣʠ ʠ/ʠʣʠ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

ʠ/ʠʣʠ ʙʝʩʧʠʣʦʪʥʦʛʦ ʘʧʧʘʨʘʪʘ; 

- ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʥʘʥʦʤʘʪʝʨʠʘʣʳ, ʥʘʥʦʩʪʨʫʢʪʫʨʳ, ʥʘʥʦʢʦʤʧʦʟʠʪʳ, 

ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʤʘʪʝʨʠʘʣʳ 

(ʙʠʦʤʘʪʝʨʠʘʣʳ), ʧʣʘʩʪʠʢʠ, ʢʝʨʘʤʠʢʫ ʠ ʚʦʟʤʦʞʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʧʨʦʮʝʩʩʳ ʩ ʥʠʤʠ; 

- ʥʘʟʳʚʘʝʪ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʘʢʪʫʘʣʴʥʳʝ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʜʣʷ ʧʨʦʛʨʝʩʩʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ (ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʩʣʝʜʫʶʱʠʭ 

ʦʪʨʘʩʣʷʭ: ʨʦʙʦʪʦʪʝʭʥʠʢʘ, ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʘ, ʠʥʪʝʨʥʝʪ ʚʝʱʝʡ, ʙʝʩʧʠʣʦʪʥʳʝ 

ʣʝʪʘʪʝʣʴʥʳʝ ʘʧʧʘʨʘʪʳ, ʪʝʭʥʦʣʦʛʠʠ ʛʝʦʠʥʬʦʨʤʘʪʠʢʠ, ʚʠʨʪʫʘʣʴʥʘʷ ʠ 

ʜʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʠ ʜʨ.). 

9 ʢʣʘʩʩ 

ʇʦ ʟʘʚʝʨʰʝʥʠʠ ʫʯʝʙʥʦʛʦ ʛʦʜʘ ʦʙʫʯʘʶʱʠʡʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ: 

- ʦʮʝʥʠʚʘʝʪ ʫʩʣʦʚʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ 

ʧʦʟʠʮʠʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʱʝʥʥʦʩʪʠ; 

- ʧʦʣʫʯʠʣ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣ ʦʧʳʪ ʨʘʟʨʘʙʦʪʢʠ ʠ/ʠʣʠ ʨʝʘʣʠʟʘʮʠʠ 

ʢʦʤʘʥʜʥʦʛʦ ʧʨʦʝʢʪʘ...; 

- ʠʤʝʝʪ ʦʧʳʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʢʦʤʤʫʥʠʢʘʮʠʠ 

ʠ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ (ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʯʪʦʚʳʭ ʩʝʨʚʠʩʦʚ, ʵʣʝʢʪʨʦʥʥʳʭ 

ʢʘʣʝʥʜʘʨʝʡ, ʦʙʣʘʯʥʳʭ ʩʝʨʚʠʩʦʚ, ʩʨʝʜʩʪʚ ʩʦʚʤʝʩʪʥʦʛʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ 

ʬʘʡʣʦʚ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ); 

- ʧʣʘʥʠʨʫʝʪ ʧʨʦʜʚʠʞʝʥʠʝ ʧʨʦʜʫʢʪʘ. 

20 ʬʝʚʨʘʣʷ 2020 ʛʦʜʘ ʟʘʤʝʩʪʠʪʝʣʴ ʄʠʥʠʩʪʨʘ ʧʨʦʩʚʝʱʝʥʠʷ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʄ.ʅ. ʈʘʢʦʚʘ ʫʪʚʝʨʜʠʣʘ çʄʝʪʦʜʠʯʝʩʢʠʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ 

ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʧʦ ʨʘʙʦʪʝ ʩ ʦʙʥʦʚʣʝʥʥʦʡ ʇʨʠʤʝʨʥʦʡ 

ʦʩʥʦʚʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʦʡ ʧʦ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ 

çʊʝʭʥʦʣʦʛʠʷè [2]. 

ɺ ʨʝʢʦʤʝʥʜʘʮʠʷʭ ʦʪʤʝʯʘʝʪʩʷ: 

ʂʣʶʯʝʚʦʡ ʟʘʜʘʯʝʡ, ʥʘ ʨʝʰʝʥʠʝ ʢʦʪʦʨʦʡ ʥʘʧʨʘʚʣʝʥʘ ʇʨʠʤʝʨʥʘʷ 

ʦʙʱʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ (ʇʆʆʇ), ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ 

ʧʣʘʥʦʤʝʨʥʦʛʦ ʧʝʨʝʭʦʜʘ ʢ ʢʦʥʮʝʧʮʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʨʝʧʦʜʘʚʘʥʠʷ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ çʊʝʭʥʦʣʦʛʠʷè. 

ʎʝʣʷʤʠ ʇʆʆʇ ʷʚʣʷʶʪʩʷ: 

- ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʥʠʤʘʥʠʷ ʠ ʧʨʠʥʷʪʠʷ ʦʙʫʯʘʶʱʠʤʠʩʷ ʩʫʱʥʦʩʪʠ 

ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʧʝʨʩʧʝʢʪʠʚ ʠʭ 

ʨʘʟʚʠʪʠʷ; 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʧʨʦʝʢʪʥʦ- 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʦʙʫʯʘʶʱʠʭʩʷ; 
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- ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʦʩʥʦʚʳ ʠ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʦʧʳʪʘ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʫʯʘʶʱʠʤʠʩʷ ʥʘʧʨʘʚʣʝʥʠʡ ʩʚʦʝʛʦ 

ʜʘʣʴʥʝʡʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʢʦʥʪʝʢʩʪʝ ʧʦʩʪʨʦʝʥʠʷ ʞʠʟʥʝʥʥʳʭ ʧʣʘʥʦʚ, ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʢʘʩʘʶʱʠʭʩʷ ʩʬʝʨʳ ʠ ʩʦʜʝʨʞʘʥʠʷ ʙʫʜʫʱʝʡ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʇʨʝʜʤʝʪʥʘʷ ʦʙʣʘʩʪʴ çʊʝʭʥʦʣʦʛʠʷè ʠʥʪʝʛʨʠʨʫʝʪ ʟʥʘʥʠʷ ʠʟ ʦʙʣʘʩʪʝʡ 

ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʭ ʜʠʩʮʠʧʣʠʥ ʠ ʜʦʣʞʥʘ ʦʪʨʘʞʘʪʴ ʚ ʩʚʦʝʤ ʩʦʜʝʨʞʘʥʠʠ 

ʦʙʱʠʝ ʧʨʠʥʮʠʧʳ ʧʨʝʦʙʨʘʟʫʶʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʠ ʘʩʧʝʢʪʳ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ. ʆʥʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʦʚʣʘʜʝʥʠʝ ʦʙʫʯʘʶʱʠʤʠʩʷ 

ʥʘʚʳʢʘʤʠ ʢʦʥʢʨʝʪʥʦʡ ʧʨʝʜʤʝʪʥʦ ʧʨʝʦʙʨʘʟʫʶʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʦʟʜʘʥʠʝ 

ʥʦʚʳʭ ʮʝʥʥʦʩʪʝʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʪʨʝʙʥʦʩʪʷʤ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ. 

ʇʦ ʛʦʜʘʤ ʦʙʫʯʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʪʝʤʘʪʠʢʠ ʠʟʫʯʝʥʠʷ (ʤʦʜʫʣʠ, 

ʬʦʨʤʠʨʫʶʱʠʝ ʩʢʚʦʟʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʢʦʤʧʝʪʝʥʮʠʠ) ʚ ʧʨʠʤʝʨʥʦʡ 

ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʳ ʩ ʫʯʝʪʦʤ ʚʦʟʨʘʩʪʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʙʫʯʘʶʱʠʭʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

- 5 ʢʣʘʩʩ: 2D (ʢʦʤʧʴʶʪʝʨʥʘʷ ʛʨʘʬʠʢʘ ʠ ʯʝʨʯʝʥʠʝ/ʨʫʯʥʦʡ ʠʥʩʪʨʫʤʝʥʪ 

ʠ ʦʙʨʘʙʦʪʢʘ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʠ ʠʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʜʨʝʚʝʩʠʥʘ ʠʣʠ 

ʪʝʢʩʪʠʣʴ)/ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʠ ʤʝʭʘʥʠʢʘ); 

- 6 ʢʣʘʩʩ: 3D ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʙʘʟʦʚʦʝ, ʤʘʢʝʪʠʨʦʚʘʥʠʝ ʠ 

ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʝ/ʦʙʨʘʙʦʪʢʘ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʤʝʪʘʣʣʳ)/ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ; 

- 7 ʢʣʘʩʩ: 3D ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʫʛʣʫʙʣʝʥʥʦʝ/ʩʠʩʪʝʤʳ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ/ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ 

ʩʠʩʪʝʤʳ/ʦʙʨʘʙʦʪʢʘ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ; 

- 8 ʢʣʘʩʩ: ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ 

(ʵʣʝʢʪʨʦʥʠʢʘ ʠ ʵʣʝʢʪʨʦʪʝʭʥʠʢʘ) + ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ (ʀʉ+ 

ʫʩʪʨʦʡʩʪʚʘ)/ ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ/ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʧʠʱʝʚʳʭ 

ʧʨʦʜʫʢʪʦʚ; 

- 9 ʢʣʘʩʩ: ʧʨʦʝʢʪʥʦʝ ʫʧʨʘʚʣʝʥʠʝ + ʢʦʤʘʥʜʥʳʡ ʧʨʦʝʢʪ. 

ʈʝʘʣʠʟʘʮʠʷ ʧʦʜʦʙʥʦʡ ʧʨʦʛʨʘʤʤʳ ʚʦʟʤʦʞʥʘ ʥʘ ʧʣʦʱʘʜʢʘʭ ʩ 

ʚʳʩʦʢʦʦʩʥʘʱʝʥʥʦʡ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʠ ʢʘʜʨʦʚʦʡ ʙʘʟʦʡ. ʆʜʥʘʢʦ 

ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʩʦʙʩʪʚʝʥʥʳʭ ʨʘʙʦʯʠʭ ʧʨʦʛʨʘʤʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ 

ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʣʞʥʳ ʜʝʣʘʪʴ ʘʢʮʝʥʪ ʥʘ ʪʝ ʯʘʩʪʠ ʧʨʦʛʨʘʤʤʳ (ʤʦʜʫʣʠ), 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʳ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ (ʩ 

ʧʨʠʚʣʝʯʝʥʠʝʤ ʩʝʪʝʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ), ʘ ʟʘʪʝʤ ʧʦʵʪʘʧʥʦ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʩʪʘʣʴʥʳʝ ʯʘʩʪʠ. 

ɸʥʘʣʠʟ ʦʙʥʦʚʣʝʥʥʦʡ ʇʨʠʤʝʨʥʦʡ ʦʩʥʦʚʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʧʨʦʛʨʘʤʤʳ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʄʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʢ ʥʝʡ 

ʧʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʠʟʫʯʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʆʙʨʘʙʦʪʢʘ ʜʨʝʚʝʩʠʥʳ ʠ ʪʝʢʩʪʠʣʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʚ 5 ʢʣʘʩʩʝ, 

ʤʝʪʘʣʣʘ ï ʚ 6 ʢʣʘʩʩʝ, ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ï ʚ 7 ʢʣʘʩʩʝ, ʘ ʪʘʢʞʝ ʩʣʝʩʘʨʥʦ-ʩʙʦʨʦʯʥʳʝ ʨʘʙʦʪʳ ʠ 
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ʠʟʛʦʪʦʚʣʝʥʠʝ ʠʟʜʝʣʠʷ ʩʨʝʜʩʪʚʘʤʠ ʫʯʝʙʥʦʛʦ ʩʪʘʥʢʘ; ʵʣʝʢʪʨʦʪʝʭʥʠʢʘ ʠ 

ʦʙʨʘʙʦʪʢʘ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ï ʚ 8 ʢʣʘʩʩʝ (ʩʦʛʣʘʩʥʦ ʄʝʪʦʜʠʯʝʩʢʠʤ 

ʨʝʢʦʤʝʥʜʘʮʠʷʤ). ʉʦʛʣʘʩʥʦ ʇʨʠʤʝʨʥʦʡ ʦʩʥʦʚʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʧʨʦʛʨʘʤʤʝ ʦʙʫʯʘʶʱʠʡʩʷ ʚ 7 ʢʣʘʩʩʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʦʩʥʦʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʘ ʚ 8 ʢʣʘʩʩʝ ʦʙʨʘʙʦʪʢʘ ʧʠʱʝʚʳʭ 

ʧʨʦʜʫʢʪʦʚ ʥʝ ʫʧʦʤʷʥʫʪʘ. 
ʅʝ ʫʤʘʣʷʷ ʚʘʞʥʦʩʪʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʩʣʝʜʫʝʪ ʝʱʝ ʨʘʟ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʦʩʚʦʝʥʠʝ ʤʘʪʝʨʠʘʣʴʥʳʭ 
ʪʝʭʥʦʣʦʛʠʡ ʬʦʨʤʠʨʫʝʪ ʤʘʪʝʨʠʘʣʠʩʪʠʯʝʩʢʦʝ, ʧʨʦʝʢʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ 
ʤʳʰʣʝʥʠʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʢʫʣʴʪʫʨʫ ʦʙʫʯʘʶʱʠʭʩʷ, ʧʦʟʚʦʣʷʷ ʠʤ 
ʧʨʠʥʷʪʴ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʨʝʘʣʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 
ʩʦʟʜʘʥʠʷ ʠʟʜʝʣʠʡ, ʧʦʯʫʚʩʪʚʦʚʘʪʴ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʤʘʪʝʨʠʘʣʘ, ʧʦʣʫʯʠʪʴ 
ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ, ʧʦʣʝʟʥʳʝ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ. 
ʄʘʪʝʨʠʘʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʩʦʟʜʘʥʠʠ ʧʨʦʝʢʪʦʚ ʥʘ 
ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʦʣʠʤʧʠʘʜʝ ʰʢʦʣʴʥʠʢʦʚ ʧʦ ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 
ʢʦʥʢʫʨʩʦʚ ʨʘʙʦʯʠʭ ʧʨʦʬʝʩʩʠʡ Worldskills ʠ Juniorskills. ʕʪʦ ʦʧʨʝʜʝʣʷʝʪ 
ʧʨʠʥʮʠʧʠʘʣʴʥʫʶ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʩʚʦʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 
ʰʢʦʣʝ. ʉʦʛʣʘʩʥʦ ʦʙʥʦʚʣʝʥʥʦʡ ʇʨʠʤʝʨʥʦʡ ʦʩʥʦʚʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 
ʧʨʦʛʨʘʤʤʝ ʦʩʥʦʚʥʦʛʦ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʦʙʫʯʘʶʱʠʝʩʷ ʥʝ ʦʚʣʘʜʝʚʘʶʪ 
ʦʩʥʦʚʘʤʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʘ ʧʦʣʫʯʘʶʪ ʦ ʥʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʝ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʧʨʠʢʘʟʝ ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʨʦʩʚʝʱʝʥʠʷ 
ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 3.09.2019 ˉ 465 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʧʝʨʝʯʥʷ 
ʩʨʝʜʩʪʚ ʦʙʫʯʝʥʠʷ ʠ ʚʦʩʧʠʪʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 
ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʥʘʯʘʣʴʥʦʛʦ ʦʙʱʝʛʦ, ʦʩʥʦʚʥʦʛʦ ʦʙʱʝʛʦ ʠ 
ʩʨʝʜʥʝʛʦ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ...è [3] ʦʪʤʝʯʘʣʦʩʴ, ʯʪʦ ʚ ʢʘʙʠʥʝʪʝ ʪʝʭʥʦʣʦʛʠʠ 
ʜʦʣʞʥʳ ʙʳʪʴ 4 ʯʘʩʪʠ: 

1) ɼʦʤʦʚʦʜʩʪʚʦ (ʢʨʦʡʢʘ ʠ ʰʠʪʴʝ). 
2) ɼʦʤʦʚʦʜʩʪʚʦ (ʢʫʣʠʥʘʨʠʷ). 
3) ʉʣʝʩʘʨʥʦʝ ʜʝʣʦ. 
4) ʉʪʦʣʷʨʥʦʝ ʜʝʣʦ, ʘ ʪʘʢʞʝ ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʤʘʩʪʝʨʩʢʘʷ ʪʝʭʥʦʣʦʛʠʡ 

ʨʘʙʦʪʳ ʩ ʜʝʨʝʚʦʤ, ʤʝʪʘʣʣʦʤ ʠ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʥʳʭ ʨʘʙʦʪ ʰʢʦʣʴʥʠʢʦʚ 
(ʥʘ ʙʘʟʝ ʢʘʙʠʥʝʪʘ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʤʘʣʴʯʠʢʦʚ). 

ɼʝʧʘʨʪʘʤʝʥʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʩʬʝʨʝ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ 
ʦʙʨʘʟʦʚʘʥʠʷ ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʨʦʩʚʝʱʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 
ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʙʥʦʚʣʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʧʦ ʪʝʭʥʦʣʦʛʠʠ ʚ ʠʶʥʝ 2020 ʛʦʜʘ 
ʨʘʟʲʷʩʥʠʣ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ çʊʝʭʥʦʣʦʛʠʷè ʚʳʩʪʨʦʝʥʦ ʚ 
ʤʦʜʫʣʴʥʦʡ ʩʪʨʫʢʪʫʨʝ, ʦʙʝʩʧʝʯʠʚʘʷ ʧʦʣʫʯʝʥʠʝ ʟʘʷʚʣʝʥʥʳʭ 
ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʩʪʘʥʜʘʨʪʦʤ ʨʝʟʫʣʴʪʘʪʦʚ. ʇʨʠʤʝʥʝʥʠʝ ʤʦʜʫʣʴʥʦʡ 
ʩʪʨʫʢʪʫʨʳ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʘʨʠʘʪʠʚʥʦʛʦ ʦʩʚʦʝʥʠʷ 
ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʤʦʜʫʣʝʡ ʠ ʠʭ ʨʘʟʙʠʝʥʠʝ ʥʘ ʯʘʩʪʠ ʩ ʮʝʣʴʶ ʦʩʚʦʝʥʠʷ 
ʤʦʜʫʣʷ ʚ ʨʘʤʢʘʭ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʦʚ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʘʙʦʯʝʡ 
ʧʨʦʛʨʘʤʤʳ, ʫʯʠʪʳʚʘʶʱʝʡ ʧʦʪʨʝʙʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ, ʢʦʤʧʝʪʝʥʮʠʠ 
ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʩʧʝʮʠʬʠʢʫ ʤʘʪʝʨʠʘʣʴʥʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ 
ʩʧʝʮʠʬʠʢʫ ʥʘʫʯʥʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʨʝʛʠʦʥʝ. 



18  

ʉʦʛʣʘʩʥʦ ʩʪʘʪʴʝ 28 ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ 

ʦʨʛʘʥʠʟʘʮʠʷ ʩʚʦʙʦʜʥʘ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ, ʚʳʙʦʨʝ 

ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦ 

ʨʝʘʣʠʟʫʝʤʳʤ ʠʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʧʨʦʛʨʘʤʤʘʤ [4]. 

 

ʃʠʪʝʨʘʪʫʨʘ 

 

1. ʇʨʠʤʝʨʥʘʷ ʦʩʥʦʚʥʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ ʦʩʥʦʚʥʦʛʦ ʦʙʱʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ: ʫʪʚ. ʈʝʰʝʥʠʝʤ ʌʋʄʆ ʧʦ ʦʙʱʝʤʫ ʦʙʨʘʟʦʚʘʥʠʶ, ʧʨʦʪʦʢʦʣ  

ˉ 1/20 (ʚ ʨʝʜʘʢʮʠʠ 04.02.2020) [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://fgosreestr.ru/registry/ʧʦʦʧ_ʦʦʦ_2020 

2. ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ 

ʨʘʙʦʪʥʠʢʦʚ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʧʦ ʨʘʙʦʪʝ ʩ ʦʙʥʦʚʣʝʥʥʦʡ 

ʇʨʠʤʝʨʥʦʡ ʦʩʥʦʚʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʦʡ ʧʦ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ 

çʊʝʭʥʦʣʦʛʠʷè: ʧʠʩʴʤʦ ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʨʦʩʚʝʱʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʦʪ 28.02.2020 ˉ ʄʈ-26/02ʚʥ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://legalacts.ru/doc/metodicheskierekomendatsii-dlja-rukovoditelei-i-

pedagogicheskikh-rabotnikov-obshcheobrasovatelnykh- organizatsii/ 

3. ʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʧʝʨʝʯʥʷ ʩʨʝʜʩʪʚ ʦʙʫʯʝʥʠʷ ʠ ʚʦʩʧʠʪʘʥʠʷ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʥʘʯʘʣʴʥʦʛʦ 

ʦʙʱʝʛʦ, ʦʩʥʦʚʥʦʛʦ ʦʙʱʝʛʦ ʠ ʩʨʝʜʥʝʛʦ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʦʚʨʝʤʝʥʥʳʤ ʫʩʣʦʚʠʷʤ ʦʙʫʯʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ 

ʦʩʥʘʱʝʥʠʷ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʮʝʣʷʭ ʨʝʘʣʠʟʘʮʠʠ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʦʜʝʡʩʪʚʠʶ ʩʦʟʜʘʥʠʷ ʚ ʩʫʙʲʝʢʪʘʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

(ʠʩʭʦʜʷ ʠʟ ʧʨʦʛʥʦʟʠʨʫʝʤʦʡ ʧʦʪʨʝʙʥʦʩʪʠ) ʥʦʚʳʭ ʤʝʩʪ ʚ 

ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ, ʢʨʠʪʝʨʠʝʚ ʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ 

ʪʨʝʙʦʚʘʥʠʡ ʢ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ ʦʩʥʘʱʝʥʠʶ, ʘ ʪʘʢʞʝ ʥʦʨʤʘʪʠʚʘ ʩʪʦʠʤʦʩʪʠ 

ʦʩʥʘʱʝʥʠʷ ʦʜʥʦʛʦ ʤʝʩʪʘ ʦʙʫʯʘʶʱʝʛʦʩʷ ʫʢʘʟʘʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʦʙʫʯʝʥʠʷ 

ʠ ʚʦʩʧʠʪʘʥʠʷ: ʧʨʠʢʘʟ ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʨʦʩʚʝʱʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʦʪ 03.09.2019 ˉ 465 [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

http://www.consultant.ru/document/cons_doc_LAW_341857/2ff7a8c72de3994f

30496a0ccbb1ddafdaddf518/ 

4. ʆʙ ʦʙʨʘʟʦʚʘʥʠʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ: ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 29.12.2012 ˉ 273-ʌɿ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï 

ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://rg.ru/2012/12/30/obrazovanie-doc.html 
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çʊʝʭʥʦʣʦʛʠʷè, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʝʜʝʨʘʣʴʥʳʤ ʧʣʘʥʦʤ 
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ʨʝʛʠʦʥʘʣʴʥʳʝ ʧʣʘʥʳ ʤʝʨʦʧʨʠʷʪʠʡ, ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʧʝʜʘʛʦʛʦʚ.  

 

Pichugina G.V., Kazakevich V.M.,  

Institute for strategy of Education Development of Russian Academy  

of Education, Moscow 

 

IMPLEMENTATION OF THE NEW CONCEPT OF TECHNOLOGY 

TEACHING: EXPERIE NCE AND PROBLEMS 

 

Abstract. The results of the analysis of regional action plans for the 

implementation of the concept of teaching the subject area "Technology", 

developed in accordance with the Federal action plan, and the results of a survey 

of teachers on this issue are presented. 
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ɺ 2020 ʛʦʜʫ ʌɻɹʅʋ çʀʥʩʪʠʪʫʪ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʦʙʨʘʟʦʚʘʥʠʷè 

ʈɸʆ ʧʦ ʟʘʜʘʥʠʶ ʄʠʥʧʨʦʩʚʝʱʝʥʠʷ ʈʦʩʩʠʠ ʧʨʦʚʦʜʠʣ ʤʦʥʠʪʦʨʠʥʛ 

ʨʝʘʣʠʟʘʮʠʠ ʚ ʨʝʛʠʦʥʘʭ ʈʌ ʂʦʥʮʝʧʮʠʠ ʧʨʝʧʦʜʘʚʘʥʠʷ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ 

çʊʝʭʥʦʣʦʛʠʷè ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

(ʜʘʣʝʝ ʂʦʥʮʝʧʮʠʷ), ʫʪʚʝʨʞʜʝʥʥʦʡ 24 ʜʝʢʘʙʨʷ 2018 ʛ. [4]. ʄʠʥʧʨʦʩʚʝʱʝʥʠʷ 

ʈʦʩʩʠʠ ʧʨʠʢʘʟʦʤ ʦʪ 18 ʬʝʚʨʘʣʷ 2020 ʛ. ˉ 52 ʫʪʚʝʨʜʠʣʦ ʪʘʢʞʝ ʬʝʜʝʨʘʣʴʥʳʡ 

ʧʣʘʥ ʤʝʨʦʧʨʠʷʪʠʡ (ʜʘʣʝʝ ʌʄʇ) ʧʦ ʝʸ ʨʝʘʣʠʟʘʮʠʠ ʥʘ 2020-2024 ʛʛ. [8].  

 

                                                      
1 ʉʪʘʪʴʷ ʧʦʜʛʦʪʦʚʣʝʥʘ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ˉ 073-00007-20-01 ʥʘ 2020 ʛʦʜ 

ʧʦ ʪʝʤʝ çʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʝ, ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʝ ʠ ʵʢʩʧʝʨʪʥʦʝ 

ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʨʝʘʣʠʟʘʮʠʠ ʢʦʥʮʝʧʮʠʡ ʧʨʝʧʦʜʘʚʘʥʠʷ ʫʯʝʙʥʳʭ ʧʨʝʜʤʝʪʦʚ (ʧʨʝʜʤʝʪʥʳʭ 

ʦʙʣʘʩʪʝʡ) ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʨʝʘʣʠʟʫʶʱʠʭ 

ʦʩʥʦʚʥʳʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳè. 
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ʇʦ ʟʘʧʨʦʩʫ ʄʠʥʧʨʦʩʚʝʱʝʥʠʷ ʈʦʩʩʠʠ ʢ ʠʶʥʶ 2020 ʛʦʜʘ 22 ʨʝʛʠʦʥʘ 

ʈʌ ʧʨʝʜʦʩʪʘʚʠʣʠ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʣʘʥʠʨʫʝʤʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ ʧʦ 

ʨʝʘʣʠʟʘʮʠʠ ʌʇʄ. ʕʪʦ ʛʛ. ʄʦʩʢʚʘ ʠ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ; ʄʦʩʢʦʚʩʢʘʷ, 

ɹʝʣʛʦʨʦʜʩʢʘʷ, ʊʦʤʩʢʘʷ, ʉʘʨʘʪʦʚʩʢʘʷ, ʄʘʛʘʜʘʥʩʢʘʷ, ɺʣʘʜʠʤʠʨʩʢʘʷ, 

ʂʘʣʫʞʩʢʘʷ, ʈʷʟʘʥʩʢʘʷ, ʂʘʣʠʥʠʥʛʨʘʜʩʢʘʷ, ɹʨʷʥʩʢʘʷ, ʃʠʧʝʮʢʘʷ, 

ʅʦʚʦʩʠʙʠʨʩʢʘʷ, ʋʣʴʷʥʦʚʩʢʘʷ ʦʙʣʘʩʪʠ; ʂʨʘʩʥʦʷʨʩʢʠʡ ʢʨʘʡ, ʈʝʩʧʫʙʣʠʢʠ 

ʀʥʛʫʰʝʪʠʷ, ɼʘʛʝʩʪʘʥ, ʂʘʨʝʣʠʷ, ʂʨʳʤ, ʍʘʢʘʩʠʷ, ʋʜʤʫʨʪʠʷ. ʇʦʣʫʯʝʥʥʳʝ ʠʟ 

ʨʝʛʠʦʥʦʚ ʜʦʢʫʤʝʥʪʳ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʧʝʨʚʫʶ ʠʪʝʨʘʮʠʶ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʣʘʥʦʚ ʤʝʨʦʧʨʠʷʪʠʡ.  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʤʳ ʜʘʝʤ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ 

ʨʝʘʣʠʟʘʮʠʠ ʂʦʥʮʝʧʮʠʠ ʧʦ ʜʦʢʫʤʝʥʪʘʤ, ʧʦʣʫʯʝʥʥʳʤ ʠʟ 22-ʭ ʨʝʛʠʦʥʦʚ ʈʌ, ʩ 

ʧʨʠʚʣʝʯʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʧʝʨʠʦʜʠʢʠ. ʇʨʠ ʘʥʘʣʠʟʝ 

ʤʘʪʝʨʠʘʣʦʚ ʤʳ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʣʠ ʚʥʠʤʘʥʠʝ ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʘ ʪʝʭ ʧʦʟʠʮʠʷʭ, 

ʢʦʪʦʨʳʝ ʚ ʌʇʄ ʥʘʤʝʯʝʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʚ 2020 ʛʦʜʫ ʠ ʢʦʪʦʨʳʝ  ʥʘʭʦʜʷʪʩʷ ʚ 

ʩʬʝʨʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʨʝʛʠʦʥʦʚ.  

ʂʣʶʯʝʚʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʌʇʄ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʂʦʥʮʝʧʮʠʠ ʤʦʞʥʦ 

ʩʯʠʪʘʪʴ:  

1) ʧʨʦʚʝʜʝʥʠʝ ʘʧʨʦʙʘʮʠʠ ʠʟʫʯʝʥʠʷ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ çʊʝʭʥʦʣʦʛʠʷè 

ʠ ʜʨʫʛʠʭ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʝʡ ʥʘ ʙʘʟʝ ʦʨʛʘʥʠʟʘʮʠʡ, ʠʤʝʶʱʠʭ 

ʚʳʩʦʢʦʦʩʥʘʱʝʥʥʳʝ ʫʯʝʥʠʢʦ-ʤʝʩʪʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʝʪʩʢʠʭ ʪʝʭʥʦʧʘʨʢʦʚ 

çʂʚʘʥʪʦʨʠʫʤè, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʝʪʝʚʦʡ ʬʦʨʤʳ ʨʝʘʣʠʟʘʮʠʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ (ʧʦʟʠʮʠʷ II.3 ʌʇʄ); 

2) ʨʘʟʨʘʙʦʪʢʘ ʠ ʨʝʘʣʠʟʘʮʠʷ ʚʦ ʚʩʝʭ ʩʫʙʲʝʢʪʘʭ ʈʌ ʩʠʩʪʝʤʳ 

ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʜʣʷ ʫʯʠʪʝʣʝʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ çʊʝʭʥʦʣʦʛʠʷè 

ʥʘ ʙʘʟʝ ʜʝʪʩʢʠʭ ʪʝʭʥʦʧʘʨʢʦʚ çʂʚʘʥʪʦʨʠʫʤè, ʦʨʛʘʥʠʟʘʮʠʡ, 

ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ 

ʧʨʦʛʨʘʤʤʘʤ ʩʨʝʜʥʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʧʨʝʜʧʨʠʷʪʠʡ ʨʝʘʣʴʥʦʛʦ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ (ʧʦʟʠʮʠʷ V.1. ʌʇʄ). 

ʈʘʩʩʤʦʪʨʠʤ, ʢʘʢ ʦʪʨʘʞʝʥʳ ʵʪʠ ʧʦʟʠʮʠʠ ʚ ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʣʘʥʘʭ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʧʦʟʠʮʠʠ II .3, ʪʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ   

ʨʘʟʚʠʪʠʷ  ʩʝʪʠ ʢʚʘʥʪʦʨʠʫʤʦʚ,  ʟʘʣʦʞʝʥʥʳʤʠ ʚ ʌʝʜʝʨʘʣʴʥʦʤ ʧʨʦʝʢʪʝ 

(ʜʘʣʝʝ ʌʇ) çʉʦʚʨʝʤʝʥʥʘʷ ʰʢʦʣʘè ʢ 31 ʜʝʢʘʙʨʷ  2020 ʛ. ʥʝ ʤʝʥʝʝ ʯʝʤ  ʚ 20 

ʩʫʙʲʝʢʪʘʭ ʈʌ ʜʦʣʞʥʘ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʫʯʝʥʠʷ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ çʊʝʭʥʦʣʦʛʠʷè ʥʘ ʙʘʟʝ ʦʨʛʘʥʠʟʘʮʠʡ, ʠʤʝʶʱʠʭ 

ʚʳʩʦʢʦʦʩʥʘʱʝʥʥʳʝ ʫʯʝʥʠʢʦ-ʤʝʩʪʘ, ʚ ʪ.ʯ. ʢʚʘʥʪʦʨʠʫʤʦʚ;  ʘ ʢ 2024 ʛ.  ʪʘʢʘʷ 

ʚʦʟʤʦʞʥʦʩʪʴ  ʜʦʣʞʥʘ ʙʳʪʴ ʚʦ ʚʩʝʭ ʨʝʛʠʦʥʘʭ ʈʌ.  

ʌʘʢʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʵʪʦʡ ʧʦʟʠʮʠʠ ʚ ʨʝʛʠʦʥʘʣʴʥʳʭ  ʧʣʘʥʘʭ  

ʦʯʝʥʴ ʤʘʣʦ, ʧʦʩʢʦʣʴʢʫ ʩʝʪʴ ʢʚʘʥʪʦʨʠʫʤʦʚ ʪʦʣʴʢʦ ʩʦʟʜʘʝʪʩʷ (ʢ ʢʦʥʮʫ 2020 

ʛʦʜʘ  ʠʭ ʜʦʣʞʥʦ ʙʳʪʴ 85), ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʝʛʠʦʥʦʚ  ʜʝʡʩʪʚʫʝʪ ʪʦʣʴʢʦ ʦʜʠʥ [3].     

ʆʙ ʦʧʳʪʝ ʧʨʦʚʝʜʝʥʠʷ  ʫʨʦʢʦʚ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʙʘʟʝ  ʢʚʘʥʪʦʨʠʫʤʦʚ ʩʦʦʙʱʘʶʪ 

ʚ ʩʚʦʠʭ ʩʪʘʪʴʷʭ  ʧʝʜʘʛʦʛʠ  ʈʝʩʧʫʙʣʠʢʠ ʂʦʤʠ [6] ʠ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ 

ʦʙʣʘʩʪʠ [7].   

 



21  

ʃʫʯʰʝ ʦʙʩʪʦʷʪ ʜʝʣʘ ʩ ʨʝʩʫʨʩʥʳʤʠ ʮʝʥʪʨʘʤʠ çʊʦʯʢʘ ʨʦʩʪʘè ï ʠʭ 

ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ  (2049 ʚ 50-ʪʠ ʨʝʛʠʦʥʘʭ ʥʘ ʢʦʥʝʮ 2019 ʛʦʜʘ). ʇʝʜʘʛʦʛʠ  

ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʛʜʝ  ʚ 2020 ʛ. ʧʣʘʥʠʨʫʝʪʩʷ ʦʪʢʨʳʪʠʝ 32-ʭ ʮʝʥʪʨʦʚ 

çʊʦʯʢʘ ʨʦʩʪʘè, ʘ ʚ 2021 ʛ. ʝʱʝ 18, ʫʞʝ ʘʢʪʠʚʥʦ ʚʢʣʶʯʠʣʠʩʴ ʚ ʦʪʨʘʙʦʪʢʫ 

ʬʦʨʤ ʠ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʙʘʟʝ çʊʦʯʝʢ ʨʦʩʪʘè. ʄʦʞʥʦ  

ʩʜʝʣʘʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ çʊʦʯʢʠ ʨʦʩʪʘè ʙʫʜʫʪ ʙʦʣʝʝ 

ʜʦʩʪʫʧʥʳʤʠ ʨʝʩʫʨʩʥʳʤʠ ʮʝʥʪʨʘʤʠ ʜʣʷ ʦʙʥʦʚʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ  

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʯʝʤ  ʢʚʘʥʪʦʨʠʫʤʳ.   

ɺ ʮʝʣʝʚʳʭ ʧʦʢʘʟʘʪʝʣʷʭ  ʌʇ çʉʦʚʨʝʤʝʥʥʘʷ ʰʢʦʣʘè  ʫʢʘʟʘʥʦ ʩʦ  

ʩʨʦʢʦʤ   ʠʩʧʦʣʥʝʥʠʷ 1 ʩʝʥʪʷʙʨʷ 2021 ʛʦʜʘ: çʚʦ ʚʩʝʭ ʩʫʙʲʝʢʪʘʭ ʈʌ ʜʣʷ 

ʫʯʠʪʝʣʝʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ çʊʝʭʥʦʣʦʛʠʷè ʜʝʡʩʪʚʫʝʪ ʩʠʩʪʝʤʘ 

ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʥʘ ʙʘʟʝ ʜʝʪʩʢʠʭ ʪʝʭʥʦʧʘʨʢʦʚ çʂʚʘʥʪʦʨʠʫʤè, 

ʦʨʛʘʥʠʟʘʮʠʡ ʩʨʝʜʥʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʧʨʝʜʧʨʠʷʪʠʡ ʨʝʘʣʴʥʦʛʦ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠè.  

ʂʦʥʢʨʝʪʥʘʷ  ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʵʪʦʡ ʧʦʟʠʮʠʠ (V.I) ʩʦ ʩʨʦʢʦʤ ʠʩʧʦʣʥʝʥʠʷ 

2020 ʛ.  ʝʩʪʴ ʚ ʧʣʘʥʘʭ ʩʝʤʠ ʨʝʛʠʦʥʦʚ ʠʟ 22. ʇʷʪʴ ʨʝʛʠʦʥʦʚ ʩʦʦʙʱʘʶʪ ʦ 

ʧʨʦʚʝʜʝʥʠʠ ʢʫʨʩʦʚ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʫʯʠʪʝʣʝʡ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ  

ʨʦʙʦʪʦʪʝʭʥʠʢʘ,  3D-ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʛʨʘʬʠʯʝʩʢʠʡ ʜʠʟʘʡʥ. ɺ ʧʦʣʫʯʝʥʥʳʭ ʠʟ 

ʨʝʛʠʦʥʦʚ ʧʣʘʥʘʭ ʥʘʠʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʤʝʥʥʦ ʠʥʬʦʨʤʘʮʠʷ ʦ 

ʧʦʚʳʰʝʥʠʠ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʢʘʜʨʦʚ, ʥʦ ʯʘʱʝ ʚʥʝ ʩʚʷʟʠ ʩ 

ʧʦʟʠʮʠʷʤʠ ʌʇʄ. ʉʢʣʘʜʳʚʘʝʪʩʷ ʚʧʝʯʘʪʣʝʥʠʝ, ʯʪʦ ʚ ʜʦʢʫʤʝʥʪ ʧʦʜ 

ʥʘʟʚʘʥʠʝʤ çʈʝʛʠʦʥʘʣʴʥʳʡ ʧʣʘʥ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʨʝʘʣʠʟʘʮʠʠ 

ʂʦʥʮʝʧʮʠʠé.è  ʠʩʧʦʣʥʠʪʝʣʠ ʚʢʣʶʯʠʣʠ ʚʩʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʴʶ çʊʝʭʥʦʣʦʛʠʷè, ʢʦʪʦʨʳʝ ʧʨʦʚʦʜʷʪʩʷ ʚ ʠʭ  ʨʝʛʠʦʥʝ.   

ʈʘʩʩʤʦʪʨʠʤ  ʧʦʟʠʮʠʶ ʌʇʄ, ʢʦʪʦʨʘʷ  ʣʝʞʠʪ ʧʦʣʥʦʩʪʴʶ ʚ  ʩʬʝʨʝ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʄʠʥʧʨʦʩʚʝʱʝʥʠʷ ʈʦʩʩʠʠ ʩʦ ʩʨʦʢʦʤ ʠʩʧʦʣʥʝʥʠʷ 2020 ʛ. 

ʕʪʦ ï ʧʦʟʠʮʠʷ I.3, ʢʦʪʦʨʘʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʚʥʝʩʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʚ ʇʝʨʝʯʝʥʴ 

ʩʨʝʜʩʪʚ ʦʙʫʯʝʥʠʷ ʠ ʚʦʩʧʠʪʘʥʠʷ ʜʣʷ ʦʩʥʘʱʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ, ʪʦ ʝʩʪʴ ʦʙʥʦʚʣʝʥʠʝ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʰʢʦʣ.   

ʄʳ ʩʯʠʪʘʝʤ ʵʪʫ ʧʦʟʠʮʠʶ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʚʘʞʥʦʡ, ʧʦʩʢʦʣʴʢʫ ʚ 

ʂʦʥʮʝʧʮʠʠ  ʷʚʥʦ  ʧʨʦʠʛʥʦʨʠʨʦʚʘʥʳ ʪʨʘʜʠʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ   

ʜʝʩʷʪʠʣʝʪʠʷʤʠ  ʫʩʧʝʰʥʦ ʠʟʫʯʘʶʪʩʷ ʚ ʰʢʦʣʘʭ ʠ ʢʦʪʦʨʳʝ ʚʩʝʛʜʘ ʙʫʜʫʪ 

ʚʦʩʪʨʝʙʦʚʘʥʳ ʦʙʱʝʩʪʚʦʤ, ʚ ʯʘʩʪʥʦʩʪʠ, ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʧʠʱʝʚʳʭ 

ʧʨʦʜʫʢʪʦʚ, ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʜʝʢʦʨʘʪʠʚʥʦ-ʧʨʠʢʣʘʜʥʦʛʦ ʠʩʢʫʩʩʪʚʘ.  

ʊʘʢʦʡ ʧʦʜʭʦʜ ʛʨʦʟʠʪ ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʦʪʝʨʝʡ ʦʧʳʪʥʳʭ, 

ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʫʯʠʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʧʨʦʩʪʦ ʫʡʜʫʪ ʠʟ ʰʢʦʣʳ.  

ʅʝ ʩʯʠʪʘʝʤ ʦʧʨʘʚʜʘʥʥʦʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʪʨʘʪʝʛʠʠ ʠ ʦʨʠʝʥʪʘʮʠʶ  

ʪʦʣʴʢʦ ʥʘ ʩʝʪʝʚʫʶ ʤʦʜʝʣʴ ʦʙʫʯʝʥʠʷ ʥʦʚʳʤ ʪʝʭʥʦʣʦʛʠʷʤ. ʉʣʝʜʫʝʪ 

ʧʦʜʜʝʨʞʠʚʘʪʴ   ʨʘʟʚʠʪʠʝ ʚʥʫʪʨʠʰʢʦʣʴʥʳʭ ʤʦʜʝʣʝʡ, ʢʦʪʦʨʳʝ  ʫʞʝ 

ʨʘʟʨʘʙʦʪʘʥʳ ʠ  ʨʝʘʣʠʟʫʶʪʩʷ [1,2].  ʇʨʠʯʝʤ  ʚ ʰʢʦʣʝ ˉ 182  ʛ. ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʘ ʨʘʟʨʘʙʦʪʘʥʘ ʤʦʜʝʣʴ, ʢʦʪʦʨʫʶ ʚʧʦʣʥʝ ʚʦʟʤʦʞʥʦ ʪʨʘʥʩʣʠʨʦʚʘʪʴ   

ʚ ʰʠʨʦʢʠʭ ʤʘʩʰʪʘʙʘʭ [2], ʧʦʩʢʦʣʴʢʫ ʚ ʥʝʡ ʫʜʘʣʦʩʴ ʩʦʭʨʘʥʠʪʴ ʚʩʝ 

ʪʨʘʜʠʮʠʦʥʥʳʝ ʩʦʜʝʨʞʘʪʝʣʴʥʳʝ ʣʠʥʠʠ ʧʨʝʜʤʝʪʘ. ɹʝʟʫʩʣʦʚʥʦ, ʜʣʷ ʩʦʟʜʘʥʠʷ 
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ʪʘʢʠʭ ʤʦʜʝʣʝʡ  ʥʝʦʙʭʦʜʠʤʦ  ʦʙʥʦʚʣʝʥʠʝ  ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ  

ʰʢʦʣ, ʥʦ ʟʘʪʨʘʪʳ ʥʘ ʵʪʦ ʥʝʩʦʧʦʩʪʘʚʠʤʳ ʩ ʟʘʪʨʘʪʘʤʠ ʥʘ ʩʦʟʜʘʥʠʝ 

ʢʚʘʥʪʦʨʠʫʤʦʚ.   

ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʘʥʘʣʠʟʫ ʦʬʠʮʠʘʣʴʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ 

ʨʝʛʠʦʥʦʚ, ʤʳ ʧʨʦʚʝʣʠ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ, ʯʪʦʙʳ 

ʚʳʷʩʥʠʪʴ ʠʭ ʤʥʝʥʠʝ ʦ ʩʦʩʪʦʷʥʠʠ ʠ ʧʝʨʩʧʝʢʪʠʚʘʭ ʨʝʘʣʠʟʘʮʠʠ ʂʦʥʮʝʧʮʠʠ.  

ɺ ʘʥʢʝʪʠʨʦʚʘʥʠʠ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 20 ʧʝʜʘʛʦʛʦʚ-ʧʨʘʢʪʠʢʦʚ: ʫʯʠʪʝʣʝʡ 

ʪʝʭʥʦʣʦʛʠʠ, ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʧʨʦʬʠʣʴʥʳʭ ʢʘʬʝʜʨ ʚʫʟʦʚ ʠ ʦʨʛʘʥʠʟʘʮʠʡ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʣʠ  

11 ʨʝʛʠʦʥʦʚ ʈʌ. ʕʪʦ ï ʂʘʣʫʞʩʢʘʷ, ʂʫʨʩʢʘʷ, ʆʨʣʦʚʩʢʘʷ, ʅʠʞʝʛʦʨʦʜʩʢʘʷ, 

ʋʣʴʷʥʦʚʩʢʘʷ, ʏʝʣʷʙʠʥʩʢʘʷ ʦʙʣʘʩʪʠ., ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʠ ʍʘʙʘʨʦʚʩʢʠʡ ʢʨʘʷ,   

ʨʝʩʧʫʙʣʠʢʠ ɹʫʨʷʪʠʷ, ʄʦʨʜʦʚʠʷ, ʊʘʪʘʨʩʪʘʥ. 

ɹʦʣʴʰʝ ʧʦʣʦʚʠʥʳ ʨʝʩʧʦʥʜʝʥʪʦʚ ʦʪʚʝʪʠʣʠ, ʯʪʦ ʟʥʘʶʪ ʦ ʌʄʇ, ʥʦ, 

ʩʫʜʷ ʧʦ ʦʪʚʝʪʘʤ,  ʚʝʩʴʤʘ ʧʦʚʝʨʭʥʦʩʪʥʦ. ʆ ʥʘʣʠʯʠʠ ʚ ʠʭ ʨʝʛʠʦʥʝ ʧʣʘʥʘ 

ʤʝʨʦʧʨʠʷʪʠʡ ʩʦʦʙʱʠʣʠ ʨʝʩʧʦʥʜʝʥʪʳ ʠʟ ʈʝʩʧʫʙʣʠʢ ɹʫʨʷʪʠʷ, ʄʦʨʜʦʚʠʷ, 

ʊʘʪʘʨʩʪʘʥ, ʏʝʣʷʙʠʥʩʢʦʡ ʠ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʝʡ. 

ʅʘ ʚʦʧʨʦʩ ʦ ʮʝʣʝʚʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʂʦʥʮʝʧʮʠʠ  

ʙʦʣʴʰʠʥʩʪʚʦ ʦʪʤʝʪʠʣʠ ʢʫʨʩʦʚʦʝ ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʫʯʠʪʝʣʝʡ 

ʪʝʭʥʦʣʦʛʠʠ ʠ ʩʝʤʠʥʘʨʳ, ʢʦʥʬʝʨʝʥʮʠʠ ʜʣʷ ʫʯʠʪʝʣʝʡ, ʧʨʠʯʝʤ ʥʝ ʙʳʣʠ 

ʫʢʘʟʘʥʳ ʢʦʥʢʨʝʪʥʘʷ ʪʝʤʘʪʠʢʘ ʩʝʤʠʥʘʨʦʚ ʠ ʢʫʨʩʦʚ, ʠʣʠ ʫʢʘʟʘʥʳ ʪʝʤʳ,  ʥʝ 

ʩʚʷʟʘʥʥʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʂʦʥʮʝʧʮʠʝʡ (ʥʘʧʨʠʤʝʨ, çʄʝʪʘʧʨʝʜʤʝʪʥʳʡ 

ʧʦʜʭʦʜ ʢʘʢ ʪʨʝʥʜ ʚ ʦʙʨʘʟʦʚʘʥʠʠè). 

ʆ ʧʨʦʚʝʜʝʥʠʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ  ʠʤʝʥʥʦ ʧʦ 

ʨʝʘʣʠʟʘʮʠʠ ʂʦʥʮʝʧʮʠʠ ʤʦʞʥʦ ʩʫʜʠʪʴ ʪʦʣʴʢʦ ʧʦ ʦʪʚʝʪʘʤ ʠʟ ʦʪʜʝʣʴʥʳʭ 

ʨʝʛʠʦʥʦʚ  (ʨʝʩʧʫʙʣʠʢʠ ɹʫʨʷʪʠʷ, ʄʦʨʜʦʚʠʷ, ʏʝʣʷʙʠʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʛ. 

ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ). 

ʇʝʨʩʧʝʢʪʠʚʳ ʨʝʘʣʠʟʘʮʠʠ ʂʦʥʮʝʧʮʠʠ  ʚʳʟʳʚʘʶʪ  ʙʦʣʴʰʠʝ ʩʦʤʥʝʥʠʷ 

ʫ ʧʝʜʘʛʦʛʦʚ-ʧʨʘʢʪʠʢʦʚ:  ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʫʯʠʪʝʣʝʡ  ʚʳʙʨʘʣʠ 

ʦʜʠʥ  ʠʟ ʜʚʫʭ ʚʘʨʠʘʥʪʦʚ ʦʪʚʝʪʘ: çʂʦʥʮʝʧʮʠʶ ʥʝʚʦʟʤʦʞʥʦ  ʨʝʘʣʠʟʦʚʘʪʴ  ʚ 

ʫʩʣʦʚʠʷʭ ʤʘʩʩʦʚʦʡ ʰʢʦʣʳè ʠ  çʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʪʦʣʴʢʦ  ʦʪʜʝʣʴʥʳʝ 

ʧʦʣʦʞʝʥʠʷè. ɽʩʪʴ ʠ ʙʦʣʝʝ ʨʘʟʚʝʨʥʫʪʳʝ ʦʪʚʝʪʳ: çc ʪʨʫʜʦʤ ʚʦʟʤʦʞʥʦ 

ʚʳʧʦʣʥʠʪʴ ʦʪʜʝʣʴʥʳʝ ʧʦʣʦʞʝʥʠʷ, ʯʪʦ ʧʦʪʨʝʙʫʝʪ ʦʪ ʫʯʠʪʝʣʝʡ 

ʪʝʭʥʦʣʦʛʠʠ ʝʱʝ ʙʦʣʴʰʝʛʦ ʥʘʧʨʷʞʝʥʠʷè, çʢʦʥʮʝʧʮʠʷ ʜʦʣʞʥʘ ʧʦʤʦʯʴ ʥʝ 

ʪʦʣʴʢʦ ʰʢʦʣʴʥʠʢʘʤ, ʥʦ ʠ ʨʘʟʚʠʪʠʶ ʵʢʦʥʦʤʠʢʠ, ʥʦ ʥʝʪ ʤʝʭʘʥʠʟʤʘ ʝʝ 

ʨʝʘʣʠʟʘʮʠʠè, çʚʳʧʦʣʥʝʥʠʝ ʢʦʥʮʝʧʮʠʠ ʧʦʪʨʝʙʫʝʪ ʙʦʣʴʰʠʭ ʬʠʥʘʥʩʦʚʳʭ 

ʟʘʪʨʘʪè. 

ɺ ʦʪʚʝʪʝ ʥʘ ʚʦʧʨʦʩ: çʂʘʢʠʝ ʧʦʣʦʞʝʥʠʷ ʂʦʥʮʝʧʮʠʠ ʢʘʞʫʪʩʷ ʚʘʤ 

ʥʘʠʙʦʣʝʝ ʧʨʦʙʣʝʤʥʳʤʠ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ?è ʙʦʣʴʰʠʥʩʪʚʦ ʫʢʘʟʘʣʠ  ʧʦʟʠʮʠʠ, 

ʩʚʷʟʘʥʥʳʝ  ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʀʂʊ. ʆʜʥʦ ʠʟ ʧʦʣʦʞʝʥʠʡ ʂʦʥʮʝʧʮʠʠ ʜʘʥʦ ʚ 

ʪʘʢʦʡ ʬʦʨʤʫʣʠʨʦʚʢʝ: çʎʝʣʝʩʦʦʙʨʘʟʥʦ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʀʂʊ ʚ ʫʯʝʙʥʳʡ 

ʧʨʝʜʤʝʪ ñʊʝʭʥʦʣʦʛʠʷò; ʧʨʠ ʵʪʦʤ ʫʯʠʪʝʣʴ ʠʥʬʦʨʤʘʪʠʢʠ ʤʦʞʝʪ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʨʝʧʦʜʘʚʘʥʠʝ ʠʥʬʦʨʤʘʪʠʢʠ ʚ ʨʘʤʢʘʭ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ 

ñʄʘʪʝʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘò ʠ ʧʨʝʧʦʜʘʚʘʥʠʝ ʀʂʊ ʚ ʧʨʝʜʤʝʪʥʦʡ 
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ʦʙʣʘʩʪʠ  ñʊʝʭʥʦʣʦʛʠʷòéè.   ʇʝʜʘʛʦʛʠ ʩʯʠʪʘʶʪ,  ʯʪʦ ʵʪʦ ʥʝ ʩʦʛʣʘʩʫʝʪʩʷ  ʩ 

ʧʨʝʜʣʘʛʘʝʤʳʤʠ ʰʢʦʣʘʤ ʧʨʦʛʨʘʤʤʘʤʠ ʠ ʫʯʝʙʥʳʤʠ ʧʦʩʦʙʠʷʤʠ. ʋʯʠʪʝʣʷ 

ʚʠʜʷʪ ʦʧʘʩʥʦʩʪʴ ʠʥʪʝʛʨʘʮʠʠ ʩ ʀʂʊ ʠ ʧʦʪʦʤʫ, ʯʪʦ çʚ ʨʝʘʣʴʥʦʩʪʠ ʵʪʦ ʙʫʜʝʪ 

ʟʘʤʝʥʘ ʥʘʰʝʛʦ ʧʨʝʜʤʝʪʘ ʧʨʝʜʤʝʪʦʤ ñʀʥʬʦʨʤʘʪʠʢʘòè, ʯʪʦ ʬʘʢʪʠʯʝʩʢʠ 

ʫʞʝ ʠ ʧʨʦʠʟʦʰʣʦ ʚʦ ʤʥʦʛʠʭ ʰʢʦʣʘʭ ʈʌ.  
ɺʘʞʥʳʤ ʧʨʝʧʷʪʩʪʚʠʝʤ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʂʦʥʮʝʧʮʠʠ ʩʯʠʪʘʶʪ 

ʦʪʩʫʪʩʪʚʠʝ ʧʨʝʜʤʝʪʘ çʊʝʭʥʦʣʦʛʠʷè ʚ ʌɻʆʉ ʩʨʝʜʥʝʛʦ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, 
ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʴ ʫʨʦʚʥʝʡ ʦʙʱʝʛʦ 
ʦʙʨʘʟʦʚʘʥʠʷ, ʦ ʢʦʪʦʨʦʡ ʛʦʚʦʨʠʪʩʷ ʚ ʂʦʥʮʝʧʮʠʠ. ʆʜʠʥ ʠʟ ʨʝʩʧʦʥʜʝʥʪʦʚ 
ʩʯʠʪʘʝʪ  ʧʨʦʙʣʝʤʦʡ çh ʠʨʦʢʫʶ ʚʘʨʠʘʪʠʚʥʦʩʪʴ ʩʦʜʝʨʞʘʥʠʷ ʧʨʝʜʤʝʪʘ ʧʨʠ  
ʦʪʩʫʪʩʪʚʠʠ ʯʝʪʢʦ ʦʙʦʟʥʘʯʝʥʥʦʛʦ ʙʘʟʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘè. ʊʨʝʚʦʞʠʪ 
ʧʨʘʢʪʠʢʦʚ  ʠ  ʦʪʩʫʪʩʪʚʠʝ   ʥʦʨʤʘʪʠʚʥʳʭ ʦʩʥʦʚʘʥʠʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʰʢʦʣ  ʩ 
ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʢʦʣʣʝʜʞʘʤʠ, ʚʫʟʘʤʠ (ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ 
ʙʝʟʦʧʘʩʥʦʩʪʴ ʦʙʫʯʘʶʱʠʭʩʷ;  ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʠ  ʦʧʣʘʪʘ ʪʨʫʜʘ; ʟʘʢʫʧʢʠ  
ʤʘʪʝʨʠʘʣʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʘ).  

ɺ ʦʪʚʝʪʝ ʥʘ  ʚʦʧʨʦʩ: çʏʪʦ ʚʳ ʩʯʠʪʘʝʪʝ  ʧʨʝʧʷʪʩʪʚʠʝʤ ʜʣʷ 
ʫʩʧʝʰʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʂʦʥʮʝʧʮʠʠ?è ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ 
ʨʝʩʧʦʥʜʝʥʪʦʚ ï ʢʘʢ ʫʯʠʪʝʣʷ, ʪʘʢ ʠ ʨʘʙʦʪʥʠʢʠ  ʦʨʛʘʥʠʟʘʮʠʡ  ɺʇʆ  
ʧʦʩʪʘʚʠʣʠ ʥʘ ʧʝʨʚʦʝ ʤʝʩʪʦ ʦʪʩʫʪʩʪʚʠʝ ʜʦʩʪʫʧʥʦʡ ʤʘʪʝʨʠʘʣʴʥʦ-
ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ, ʥʘ ʚʪʦʨʦʝ ïʦʪʩʫʪʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦʡ ʧʦʜʛʦʪʦʚʢʠ 
ʧʝʜʘʛʦʛʦʚ, ʥʘ ʪʨʝʪʴʝ ï ʦʪʩʫʪʩʪʚʠʝ   ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ.  

ɺʦʧʨʦʩ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʚʦʜʠʪʴ ʫʨʦʢʠ ʪʝʭʥʦʣʦʛʠʠ ʥʘ 
ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʡ ʙʘʟʝ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ. ʇʦ ʵʪʦʡ ʧʦʟʠʮʠʠ ʫʩʣʦʚʠʷ ʚ 
ʨʝʛʠʦʥʘʭ ʨʝʟʢʦ ʨʘʟʣʠʯʘʶʪʩʷ. ʇʨʝʜʩʪʘʚʠʪʝʣʴ ʩʝʣʴʩʢʦʡ ʰʢʦʣʳ ʚ ʦʜʥʦʡ ʠʟ 
ʦʙʣʘʩʪʝʡ ʎʝʥʪʨʘʣʴʥʦʡ ʈʦʩʩʠʠ ʦʪʚʝʪʠʣ, ʯʪʦ ʫ ʥʠʭ ʧʦʢʘ ʚʦʦʙʱʝ ʥʝʪ ʪʘʢʦʡ 
ʚʦʟʤʦʞʥʦʩʪʠ.  

ʆʙʦʙʱʘʷ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʣʘʥʦʚ ʨʝʘʣʠʟʘʮʠʠ 
ʂʦʥʮʝʧʮʠʠ ʠ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʧʝʜʘʛʦʛʦʚ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 
ʥʘʠʙʦʣʝʝ ʜʦʩʪʫʧʥʦʡ ʬʦʨʤʦʡ ʨʝʘʣʠʟʘʮʠʠ ʂʦʥʮʝʧʮʠʠ ʙʫʜʝʪ ʩʝʪʝʚʦʝ 
ʦʙʫʯʝʥʠʝ ʥʘ ʙʘʟʝ ʮʝʥʪʨʦʚ ʦʙʨʘʟʦʚʘʥʠʷ çʊʦʯʢʘ ʨʦʩʪʘè, ʢʦʪʦʨʳʭ ʦʪʢʨʳʪʦ 
ʫʞʝ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ (ʚ ʘʥʢʝʪʘʭ ʩʦʦʙʱʘʝʪʩʷ ʦ 27 ï ʚ ʈʝʩʧʫʙʣʠʢʝ 
ʄʦʨʜʦʚʠʷ, 28 ï ʚ ʆʨʣʦʚʩʢʦʡ ʦʙʣ.).   

ɺ ʨʷʜʝ ʨʝʛʠʦʥʦʚ ʫʞʝ ʧʨʦʚʦʜʠʪʩʷ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ ʧʦʚʳʰʝʥʠʝ 
ʢʚʘʣʠʬʠʢʘʮʠʠ ʫʯʠʪʝʣʝʡ ʠʤʝʥʥʦ ʧʦ ʧʨʝʧʦʜʘʚʘʥʠʶ ʧʨʝʜʤʝʪʘ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʩʫʨʩʦʚ çʊʦʯʝʢ ʨʦʩʪʘè. ʅʘʧʨʠʤʝʨ,  ʚ ʈʝʩʧʫʙʣʠʢʝ 
ʄʦʨʜʦʚʠʷ ʦʧʫʙʣʠʢʦʚʘʥʳ ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ çʇʨʦʝʢʪʠʨʦʚʘʥʠʝ 
ʨʘʙʦʯʝʡ ʧʨʦʛʨʘʤʤʳ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ñʊʝʭʥʦʣʦʛʠʷò, ʨʝʘʣʠʟʫʶʱʝʡʩʷ ʚ 
ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʮʝʥʪʨʘʭ ʛʫʤʘʥʠʪʘʨʥʦʛʦ 
ʠ ʮʠʬʨʦʚʦʛʦ ʧʨʦʬʠʣʝʡ ñʊʦʯʢʘ ʨʦʩʪʘòè.  ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ  ʧʦ 
ʠʟʫʯʝʥʠʶ ʪʝʭʥʦʣʦʛʠʠ ʚ ʮʝʥʪʨʘʭ çʊʦʯʢʘ ʨʦʩʪʘè ʚ 2019-2020 ʫʯʝʙʥʦʤ ʛʦʜʫ  
ʧʦʜʛʦʪʦʚʣʝʥʳ ʠ ʧʝʜʘʛʦʛʘʤʠ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ [5]. ɸ 29 ʦʢʪʷʙʨʷ  2020 ʛ.  
ɻɹʆʋ ɼʇʆ çʀʥʩʪʠʪʫʪ ʨʘʟʚʠʪʠʷ ʦʙʨʘʟʦʚʘʥʠʷè ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʧʨʦʚʝʣ   
ʢʨʘʝʚʫʶ ʢʦʥʬʝʨʝʥʮʠʶ çɺʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʬʦʨʤ ʨʘʙʦʪʳ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 
ʧʨʦʛʨʘʤʤ ʚ ʮʝʥʪʨʘʭ çʊʦʯʢʘ ʨʦʩʪʘè. 
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ʏʪʦ ʢʘʩʘʝʪʩʷ ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʢʘʜʨʦʚ, ʪʦ ʧʝʨʚʳʡ ʦʧʳʪ 
ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʫʯʠʪʝʣʝʡ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʙʘʟʝ ʢʚʘʥʪʦʨʠʫʤʦʚ 
ʜʘʣʝʢʦ ʥʝ ʚʩʝʛʜʘ ʜʘʝʪ ʥʫʞʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ʆʙ ʵʪʦʤ ʩʦʦʙʱʘʝʪ ʚ ʩʚʦʝʡ 
ʘʥʢʝʪʝ ʇ.ʉ. ʏʝʨʸʤʫʭʠʥ, ʜʠʨʝʢʪʦʨ ʀʥʞʝʥʝʨʥʦʡ ʰʢʦʣʳ ʛ. ʂʦʤʩʦʤʦʣʴʩʢʘ-ʥʘ-
ɸʤʫʨʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʝʘʣʴʥʦʛʦ ʦʧʳʪʘ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʫʯʠʪʝʣʝʡ 
ʥʘ ʙʘʟʝ ʚʦʟʛʣʘʚʣʷʝʤʦʡ ʠʤ ʦʨʛʘʥʠʟʘʮʠʠ. ʆʥ ʦʪʤʝʯʘʝʪ, ʯʪʦ ʝʩʣʠ ʦʙʫʯʝʥʠʝ 
ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʩʘʤʠʭ ʢʚʘʥʪʦʨʠʫʤʦʚ ʧʨʦʚʦʜʠʪʩʷ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦ ʠ ʜʘʝʪ 
ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ, ʪʦ ʢʫʨʩʦʚʘʷ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʡ ʙʘʟʝ 
ʫʯʠʪʝʣʝʡ ʪʝʭʥʦʣʦʛʠʠ ʠʤʝʝʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʠ 
ʤʝʪʦʜʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ. ɺ 2019 ʛ. ʥʘ ʙʘʟʝ ʀʥʞʝʥʝʨʥʦʡ ʰʢʦʣʳ ʩʦʚʤʝʩʪʥʦ ʩ 
ʌɻɹʆʋ ɺʆ çɸʤʫʨʩʢʠʡ ʛʫʤʘʥʠʪʘʨʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 
ʫʥʠʚʝʨʩʠʪʝʪè ʠ ʍʘʙʘʨʦʚʩʢʠʤ ʢʨʘʝʚʳʤ ʠʥʩʪʠʪʫʪʦʤ ʨʘʟʚʠʪʠʷ ʦʙʨʘʟʦʚʘʥʠʷ 
(ʍʂ ʀʈʆ) ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʦʙʫʯʝʥʠʝ ʫʯʠʪʝʣʝʡ ʨʘʙʦʪʝ ʩ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘʤʠ 
çɸʨʜʫʠʥʦè, ʥʦ ʤʘʩʪʝʨ-ʢʣʘʩʩ ʥʘ 6 ʯʘʩʦʚ ʥʝ ʧʨʠʚʝʣ ʢ ʤʘʩʩʦʚʦʤʫ 
ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʜʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʝʩʤʦʪʨʷ 
ʥʘ ʜʦʩʪʫʧʥʫʶ ʩʪʦʠʤʦʩʪʴ ʢʘʢ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʘʢ ʠ ʤʘʪʝʨʠʘʣʦʚ. 

ɻʦʨʦʜʩʢʦʡ ʀʄʎ ʨʝʛʫʣʷʨʥʦ ʦʨʛʘʥʠʟʫʝʪ ʤʘʩʪʝʨ-ʢʣʘʩʩʳ ʥʘ ʙʘʟʝ 
ʢʚʘʥʪʦʨʠʫʤʘ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʥʝ ʥʘʭʦʜʷʪ ʧʨʦʜʦʣʞʝʥʠʷ ʚ ʨʘʙʦʪʝ ʧʝʜʘʛʦʛʦʚ. 
ʇ.ʉ. ʏʝʨʸʤʫʭʠʥ ʩʯʠʪʘʝʪ, ʯʪʦ ʧʦʜʛʦʪʦʚʢʘ ʫʯʠʪʝʣʝʡ ʪʝʭʥʦʣʦʛʠʠ ʥʘ 
ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʡ ʙʘʟʝ ʜʦʣʞʥʘ ʙʳʪʴ ʙʦʣʝʝ ʨʝʟʫʣʴʪʘʪʠʚʥʦʡ ʩ ʪʦʯʢʠ 
ʟʨʝʥʠʷ ʧʨʘʢʪʠʢʠ ʠ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ, ʚʢʣʶʯʘʪʴ ʠʭ ʜʘʣʴʥʝʡʰʝʝ  
ʩʦʧʨʦʚʦʞʜʝʥʠʝ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʍʂ ʀʈʆ ʨʝʘʣʠʟʫʝʪ 
ʛʨʘʥʪʦʚʳʡ ʧʨʦʝʢʪ çʋʯʠʪʝʣʴ ʙʫʜʫʱʝʛʦè ʩ ʪʝʤʦʡ çʅʘʩʪʘʚʥʠʯʝʩʪʚʦè.  

ʀ ʚ ʟʘʢʣʶʯʝʥʠʝ, ʧʨʦʢʦʤʤʝʥʪʠʨʫʝʤ ʧʠʩʴʤʘ, ʢʦʪʦʨʳʤʠ ʫʯʠʪʝʣʷ 
ʩʦʧʨʦʚʦʜʠʣʠ ʩʚʦʠ ʘʥʢʝʪʳ.  ɺ ʥʠʭ ʠʟʣʦʞʝʥʳ ʩʫʛʫʙʦ ʣʠʯʥʳʝ, ʥʦ ʦʯʝʥʴ 
ʚʘʞʥʳʝ ʤʳʩʣʠ ʧʝʜʘʛʦʛʦʚ ʦ ʧʨʦʠʩʭʦʜʷʱʠʭ ʠʟʤʝʥʝʥʠʷʭ ʚ ʧʨʝʜʤʝʪʝ.  ʄʳ ʥʝ 
ʥʘʟʳʚʘʝʤ ʠʤʝʥʘ, ʥʦ ʚʩʝ ʦʥʠ ï ʫʩʧʝʰʥʳʝ, ʪʚʦʨʯʝʩʢʠ ʨʘʙʦʪʘʶʱʠʝ ʫʯʠʪʝʣʷ, 
çʟʦʣʦʪʦʡ ʬʦʥʜè ʥʘʰʝʛʦ ʧʨʝʜʤʝʪʘ. 

ɺʦʪ ʯʪʦ ʥʘʧʠʩʘʣʘ ʫʯʠʪʝʣʴ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʪʨʫʜʘ ʩ ʙʦʣʴʰʠʤ ʩʪʘʞʝʤ: 

çʀʟʫʯʠʪʴ ʨʦʙʦʪʦʪʝʭʥʠʢʫ ʪʘʢ, ʯʪʦʙʳ ʦʙʫʯʘʪʴ ʜʝʪʝʡ, ʷ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ. 
ɼʝʣʘʪʴ ʚʠʜ, ʯʪʦ ʷ ʤʦʛʫ ʵʪʦ ʜʝʣʘʪʴ, ʤʥʝ ʥʝ ʧʦʟʚʦʣʷʝʪ ʩʦʚʝʩʪʴ.  ɼʘʞʝ  
ʧʦʩʣʝ  ʢʫʨʩʦʚ  ʧʦ ʨʦʙʦʪʦʪʝʭʥʠʢʝ, ʧʨʦʚʝʜʝʥʥʳʭ ʬʘʢʪʠʯʝʩʢʠ çʜʣʷ ʛʘʣʦʯʢʠè. 
ʇʦʯʝʤʫ ʷ ʜʦʣʞʥʘ ʧʨʝʧʦʜʘʚʘʪʴ ʘʛʨʦʪʝʭʥʠʢʫ, ʵʣʝʤʝʥʪʳ ʬʠʟʠʢʠ? ʂʪʦ ʤʝʥʷ 
ʵʪʦʤʫ ʫʯʠʣ?  ʈʘʟʚʝ ʤʦʞʥʦ ʜʝʣʘʪʴ ʪʘʢʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚ ʧʨʦʛʨʘʤʤʝ, ʥʝ 
ʦʙʫʯʠʚ  ʩʥʘʯʘʣʘ  ʧʝʜʘʛʦʛʦʚ?è.   

 ʀ ʚʪʦʨʦʝ ʧʠʩʴʤʦ ï ʫʯʠʪʝʣʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʪʨʫʜʘ: çʉʦʚʨʝʤʝʥʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʧʨʝʜʤʝʪʘ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʜʝʛʨʘʜʘʮʠʷ. ɺʝʪʰʘʶʪ 
ʟʜʘʥʠʷ ʤʘʩʪʝʨʩʢʠʭ. ɺʦ ʤʥʦʛʠʭ ʰʢʦʣʘʭ ʫʙʠʨʘʶʪ ʦʩʪʘʪʢʠ ʩʪʘʨʦʛʦ 
ʦʙʦʨʫʜʦʚʘʥʠʷ, ʚʟʘʤʝʥ ʥʝʪ ʥʠʢʘʢʦʛʦ ʧʦʧʦʣʥʝʥʠʷ. ʇʨʝʜʤʝʪ ʩʪʘʥʦʚʠʪʩʷ 
ʪʝʦʨʝʪʠʯʝʩʢʠʤ. ʋʯʝʙʥʳʭ ʯʘʩʦʚ ʤʘʣʦ. ʆʩʥʦʚʥʦʝ ʧʨʝʧʷʪʩʪʚʠʝ ʥʘ ʧʫʪʠ 
ʨʝʘʣʠʟʘʮʠʠ ʢʦʥʮʝʧʮʠʠ ï ʵʪʦ ʦʪʩʫʪʩʪʚʠʝ ʬʠʥʘʥʩʦʚʳʭ ʚʣʠʚʘʥʠʡ. ɹʫʜʝʪ 
ʥʦʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʚ ʰʢʦʣʘʭ, ʩ ʫʜʦʚʦʣʴʩʪʚʠʝʤ ʙʫʜʝʤ ʫʯʠʪʴ ʜʝʪʝʡ 
ʨʘʙʦʪʘʪʴ ʥʘ ʥʸʤ. ʂʘʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʜʝʪʩʢʦʛʦ ʪʚʦʨʯʝʩʪʚʘ ʩʦʟʜʘʶʪ 
ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ!è. 
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ʕʪʠ ʜʚʘ ʧʠʩʴʤʘ ʦʯʝʥʴ ʧʦʢʘʟʘʪʝʣʴʥʳ, ʧʦʩʢʦʣʴʢʫ ʟʘʪʨʘʛʠʚʘʶʪ 

ʦʩʥʦʚʥʳʝ ʚʦʧʨʦʩʳ, ʢʦʪʦʨʳʝ ʚʦʣʥʫʶʪ ʧʝʜʘʛʦʛʦʚ: ʢʘʢʠʤʠ ʙʫʜʫʪ 

ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʫʯʠʪʝʣʶ ʪʝʭʥʦʣʦʛʠʠ, ʩʧʦʩʦʙʥʦʤʫ 

ʨʝʘʣʠʟʦʚʘʪʴ ʂʦʥʮʝʧʮʠʶ? ɻʜʝ ʠ ʢʘʢ ʠʭ ʙʫʜʫʪ ʛʦʪʦʚʠʪʴ? ʀ ʙʫʜʝʪ ʣʠ 

ʦʙʥʦʚʣʷʪʴʩʷ ʫʯʝʙʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʚ ʤʘʩʩʦʚʳʭ ʰʢʦʣʘʭ?   

ɸʚʪʦʨʳ ʚʳʨʘʞʘʶʪ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʚʩʝʤ ʧʝʜʘʛʦʛʘʤ, ʦʪʚʝʪʠʚʰʠʤ ʥʘ 

ʚʦʧʨʦʩʳ ʘʥʢʝʪʳ 
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çʊʝʭʥʦʣʦʛʠʷè ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, 

ʨʝʘʣʠʟʫʶʱʠʭ ʦʩʥʦʚʥʳʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʥʘ 2020-2024 

ʛʦʜʳ, ʫʪʚʝʨʞʜʝʥʥʦʡ ʥʘ ʟʘʩʝʜʘʥʠʠ ʂʦʣʣʝʛʠʠ ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʨʦʩʚʝʱʝʥʠʷ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 24 ʜʝʢʘʙʨʷ 2018 ʛʦʜʘè. 

URL:https://docs.edu.gov.ru/document/00001737e3eb943013c0e95113644904/.

(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ  9.07.2020). 

https://www.roskvantorium.ru/
https://docs.edu.gov.ru/document/c4d7feb359d9563f114aea8106c9a2aa
https://docs.edu.gov.ru/document/c4d7feb359d9563f114aea8106c9a2aa
https://docs.edu.gov.ru/document/00001737e3eb943013c0e95113644904/
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ɹʦʨʦʚʳʭ ɺ.ʇ., 

 ʄʆʋ ʃʠʮʝʡ ˉ 9, ʛ. ɺʦʣʛʦʛʨʘʜ 

 

ʀʅʅʆɺɸʎʀʀ ɺ ʉʆɺʈɽʄɽʅʅʆʄ ʊɽʍʅʆʃʆɻʀʏɽʉʂʆʄ 

ʆɹʈɸɿʆɺɸʅʀʀ. ʇʈʆɹʃɽʄʓ. ʆʇʓʊ. ʈɽɸʃʀɿɸʎʀʗ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʦʙʣʝʤʳ ʠ 

ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ. ɼʘʥʘ ʦʮʝʥʢʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ. ʋʪʦʯʥʷʝʪʩʷ ʤʝʩʪʦ ʠʥʥʦʚʘʮʠʡ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʭʥʦʣʦʛʠʷ, ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, 

ʜʠʩʪʘʥʮʠʦʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʵʣʝʢʪʨʦʥʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ 

ʩʨʝʜʘ ʦʙʫʯʝʥʠʷ, ʢʚʘʥʪʦʨʠʫʤʳ, ʜʦʤʘ ʥʘʫʯʥʦʡ ʢʦʣʣʘʙʘʨʘʮʠʠ. 

 

Borovikh V.P., 

Lyceum ˉ 9, Volgograd 

 

INNOVATION IN MODERN TECHNOLOGICAL EDUCATION. 

PROBLEMS. EXPERIENCE. IMPLEMENTATION  

 

Abstract. This article discusses the problems and prospects for the 

implementation of innovative technologies in Polytechnic education. The use of 

innovative technologies is evaluated. Innovation in the educational process is 

specified. Place of innovation in the educational process is specified.  

Keywords: technology, innovative technology, distance learning 

technologies, electronic educational learning environment, quantorium, house of 

scientific collaboration. 

 

ʉʦʚʨʝʤʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʦʩʪʦʷʥʥʦ ʥʫʞʜʘʝʪʩʷ ʚ 

ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʢʘʜʨʘʭ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʩʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʘʯʝʩʪʚʝʥʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʠʥʞʝʥʝʨʘ ʚʦʟʤʦʞʥʘ ʪʦʣʴʢʦ ʧʨʠ 

ʫʩʣʦʚʠʠ, ʢʦʛʜʘ ʚ ʦʙʨʘʟʦʚʘʥʠʝ ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʶʪʩʷ ʠ ʨʘʟʚʠʚʘʶʪʩʷ 

ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʙʫʯʝʥʠʷ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʤ 

ʦʙʦʨʫʜʦʚʘʥʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʩʦʟʜʘʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʛʦ ʧʨʦʜʫʢʪʘ ʪʨʫʜʘ. ʂʘʢ ʦʪʤʝʯʘʣ ɺ.ɺ. ʇʫʪʠʥ ʥʘ 

ʟʘʩʝʜʘʥʠʠ ʉʦʚʝʪʘ ʧʨʠ ʇʨʝʟʠʜʝʥʪʝ ʧʦ ʥʘʫʢʝ ʠ ʦʙʨʘʟʦʚʘʥʠʶ 23 ʠʶʥʷ 2014 

ʛʦʜʘ ʚ ʄʦʩʢʚʝ çʉʝʛʦʜʥʷ ʣʠʜʝʨʘʤʠ ʛʣʦʙʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʘʥʦʚʷʪʩʷ ʪʝ 

ʩʪʨʘʥʳ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʩʦʟʜʘʚʘʪʴ ʧʨʦʨʳʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ  ʥʘ  ʠʭ 

ʦʩʥʦʚʝ ʬʦʨʤʠʨʦʚʘʪʴ ʩʦʙʩʪʚʝʥʥʫʶ ʤʦʱʥʫʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʙʘʟʫ. 

ʂʘʯʝʩʪʚʦ ʠʥʞʝʥʝʨʥʳʭ ʢʘʜʨʦʚ ʩʪʘʥʦʚʠʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʘ ʠ, ʯʪʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʚʘʞʥʦ, ʦʩʥʦʚʦʡ 

ʜʣʷ ʝʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ, ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠè [1].   
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ʇʦ ʦʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʫʨʦʚʝʥʴ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʥʘʰʘ ʩʪʨʘʥʘ ʜʦ ʩʠʭ ʧʦʨ ʦʪʩʪʘʝʪ ʦʪ ʚʝʜʫʱʠʭ ʩʪʨʘʥ 

ʤʠʨʘ, ʪʘʢʠʭ ʢʘʢ ʅʦʨʚʝʛʠʷ, ʐʚʝʮʠʷ, ʅʠʜʝʨʣʘʥʜʳ, ɼʘʥʠʷ ʠ ʜʨ. ɺ ʩʚʦʝʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʳ ʦʧʠʨʘʣʠʩʴ ʥʘ ʨʝʡʪʠʥʛ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʞʫʨʥʘʣʘ Global 

Finance, ʢʦʪʦʨʳʡ ʨʘʟ ʚ ʛʦʜ ʬʦʨʤʠʨʫʝʪ ʨʝʡʪʠʥʛ ʛʦʩʫʜʘʨʩʪʚ ʩ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʤ ʫʨʦʚʥʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʉʝʛʦʜʥʷ ʧʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘʫʢʘ ʦʪʩʪʘʝʪ ʦʪ ʟʘʧʨʦʩʦʚ ʦʙʱʝʩʪʚʘ 

ʠ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʩʦʟʜʘʥʠʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʷʚʣʷʶʱʠʭʩʷ ʦʩʥʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʣʶʙʦʡ ʩʪʨʘʥʳ. ʆʪʩʶʜʘ ʚʦʟʥʠʢʘʝʪ ʨʘʜ 

ʚʦʧʨʦʩʦʚ: ʢʦʛʦ ʤʳ ʫʯʠʤ, ʢʘʢ ʤʳ ʫʯʠʤ ʠ ʯʝʤʫ ʤʳ ʫʯʠʤ. ʀʥʥʦʚʘʮʠʠ ʚ 

ʦʙʨʘʟʦʚʘʥʠʠ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʩʘʤʦʨʘʟʚʠʪʠʷ, 

ʢʦʪʦʨʳʡ ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʯʝʣʦʚʝʢʘ ʢ ʞʠʟʥʠ ʚ ʦʙʱʝʩʪʚʝ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʠ ʢ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʢʣʶʯʝʥʠʷ ʚ ʧʨʦʮʝʩʩ ʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʧʨʠʦʙʨʝʪʝʥʠʝ ʥʘʚʳʢʦʚ ʧʨʦʝʢʪʥʦʡ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ɺ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʦʪʢʨʳʚʘʶʪ 

ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʧʝʨʩʧʝʢʪʠʚʳ, ʧʦʥʠʤʘʝʤʳʝ ʥʘʤʠ ʚ ʰʠʨʦʢʦʤ 

ʩʤʳʩʣʝ, ʢʘʢ ʚʥʝʩʝʥʠʝ ʥʝʯʪʦ ʥʦʚʦʛʦ, ʢʘʢ ʠʟʤʝʥʝʥʠʝ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠ 

ʫʣʫʯʰʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ. ʇʨʦʙʣʝʤʳ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʚ 

ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʩʚʦʝ ʚʨʝʤʷ ʩʪʘʥʦʚʠʣʠʩʴ ʪʝʤʦʡ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʪʘʢʠʭ ʠʟʚʝʩʪʥʳʭ ʥʘʫʢʝ ʫʯʝʥʳʭ, ʢʘʢ ʄ. ʄ. ʇʦʪʘʰʥʠʢʘ, ɸ. ɺ ʍʫʪʦʨʩʢʦʛʦ, 

ʅ. ɹ ʇʫʛʘʯʸʚʦʡ, ɺ. ʉ. ʃʘʟʘʨʝʚʘ,  ɺ. ʀ ɿʘʛʚʷʟʠʥʩʢʦʛʦ ʠ ʜʨ. ɺʦ ʚʩʝ ʚʨʝʤʝʥʘ, ʘ 

ʦʩʦʙʝʥʥʦ ʩʝʛʦʜʥʷ, ʧʦʪʨʝʙʥʦʩʪʴ ʦʙʥʦʚʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʚ ʧʦʠʩʢʝ ʥʦʚʳʭ ʬʦʨʤ ʠ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ 

ʚʥʝʜʨʝʥʠʝʤ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʭ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʘʰʠʥ ʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʳ ʩʧʝʮʠʘʣʠʩʪʳ, 

ʚʣʘʜʝʶʱʠʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʠʥʞʝʥʝʨʥʳʤ ʤʳʰʣʝʥʠʝʤ, ʚ ʥʝʦʙʭʦʜʠʤʳʡ 

ʤʦʤʝʥʪ ʛʦʪʦʚʳʝ ʥʘʡʪʠ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʡ ʠ ʨʘʮʠʦʥʘʣʴʥʳʡ ʧʫʪʴ 

ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʥʦʡ ʩʠʪʫʘʮʠʠ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʘʣʠʷʭ ʧʨʦʠʟʚʦʜʩʪʚʫ 

ʥʝʦʙʭʦʜʠʤʳ ʥʘʩʪʦʷʱʠʝ ʩʪʨʘʪʝʛʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʧʝʨʘʪʠʚʥʦ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ, ʦʙʣʘʜʘʪʴ ʥʘʚʳʢʘʤʠ ʠʥʞʝʥʝʨʥʦʛʦ ʤʳʰʣʝʥʠʷ, 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ. 

ʉʝʛʦʜʥʷ ʤʳ ʚʩʝ ʩʪʘʥʦʚʠʤʩʷ ʩʚʠʜʝʪʝʣʷʤʠ ʪʦʛʦ, ʯʪʦ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ 

ʧʨʦʮʝʩʩ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ çʊʝʭʥʦʣʦʛʠʷè ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʶʪʩʷ ʮʠʬʨʦʚʳʝ 

ʠ ʵʣʝʢʪʨʦʥʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. ʂʦʤʧʴʶʪʝʨ ʩʪʘʥʦʚʠʪʩʷ ʪʦʡ 

ʥʝʦʪʲʝʤʣʝʤʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʙʝʟ ʢʦʪʦʨʦʡ ʦʙʫʯʝʥʠʝ ʥʘ 

ʩʦʚʨʝʤʝʥʥʦʤ ʫʨʦʚʥʝ ʪʨʝʙʦʚʘʥʠʡ ï ʥʝʚʦʟʤʦʞʥʦ. ʇʨʝʞʜʝ ʯʝʤ ʠʟʫʯʠʪʴ, ʢʘʢ 

ʨʘʙʦʪʘʝʪ ʠʥʩʪʨʫʤʝʥʪ, ʩʪʘʥʦʢ, ʦʙʦʨʫʜʦʚʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʫʩʚʦʠʪʴ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʝʛʦ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʝʡ, ʝʛʦ ʫʩʪʨʦʡʩʪʚʦ. ʆʪʩʫʪʩʪʚʠʝ 

ʫʯʝʙʥʳʭ ʧʣʘʢʘʪʦʚ ʥʝʦʙʭʦʜʠʤʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚ ʢʘʙʠʥʝʪʘʭ ʪʝʭʥʦʣʦʛʠʠ, 

ʚʦʟʤʦʞʥʦ, ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ,  ʧʦʢʘʟʘʚ ʠʟʫʯʘʝʤʳʡ ʦʙʲʝʢʪ ʥʘ ʩʣʘʡʜʝ ʫʯʝʙʥʦʡ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʝʟʝʥʪʘʮʠʠ, ʧʦʜʦʙʨʘʚ ʢʘʨʪʠʥʢʫ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. ɺ ʵʪʦʤ 

ʚʦʧʨʦʩʝ, ʦʜʥʘʢʦ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ, ʢʦʪʦʨʳʝ ʧʦʚʩʝʤʝʩʪʥʦ 

ʩʥʠʞʘʶʪ ʢʘʯʝʩʪʚʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʄʥʦʛʠʝ ʫʯʠʪʝʣʷ 
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çʛʨʝʰʘʪè ʪʝʤ, ʯʪʦ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʦʙʫʯʝʥʠʷ ʥʝʦʙʨʘʙʦʪʘʥʥʳʝ ʢʘʨʪʠʥʢʠ, 

ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʘ, ʘ ʪʦ ʝʱʝ ʭʫʞʝ, ʯʪʦ ʙʝʨʫʪʩʷ ʦʙʲʷʩʥʷʪʴ ʥʦʚʳʡ ʫʯʝʙʥʳʡ 

ʤʘʪʝʨʠʘʣ, ʩʦʟʜʘʥʥʳʡ ʜʨʫʛʠʤ ʘʚʪʦʨʦʤ. ʊʨʫʜʥʦ ʧʨʝʜʩʪʘʚʠʪʴ, ʢʘʢ ʪʘʢʦʡ 

ʫʯʠʪʝʣʴ ʤʦʞʝʪ ʥʘʫʯʠʪʴ ʥʘ ʯʫʞʦʡ ʧʨʝʟʝʥʪʘʮʠʠ ʩʚʦʠʭ ʫʯʝʥʠʢʦʚ, ʝʩʣʠ ʦʥ ʩʘʤ 

ʝʝ ʥʝ ʚʩʝʛʜʘ ʜʦ ʢʦʥʮʘ ʧʦʥʠʤʘʝʪ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʧʦʩʦʚʝʪʦʚʘʪʴ ʝʝ 

ʦʙʨʘʙʦʪʘʪʴ ʚ ʧʨʦʛʨʘʤʤʝ Photoshop, ʣʠʙʦ CorelDRAW. ʆʪʜʝʣʴʥʦ ʚʟʷʪʳʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʥʠʤʘʮʠʦʥʥʳʭ ʵʬʬʝʢʪʦʚ, 

ʤʦʞʥʦ ʧʦʢʘʟʘʪʴ ʚ ʜʠʥʘʤʠʢʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʚʪʦʨʩʢʠʭ, ʣʠʙʦ 

ʟʘʠʤʩʪʚʦʚʘʥʥʳʭ ʚʠʜʝʦʨʦʣʠʢʦʚ, ʥʝʩʦʤʥʝʥʥʦ, ʧʦʚʳʰʘʝʪ ʢʘʯʝʩʪʚʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʅʝʦʙʭʦʜʠʤʦ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʪʤʝʪʠʪʴ, 

ʫʩʚʦʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʨʘʤʢʘʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʚʠʜʝʦʨʦʣʠʢʦʚ ʥʘ ʫʨʦʢʝ ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 5-7 ʤʠʥʫʪ ʫʯʝʙʥʦʛʦ ʚʨʝʤʝʥʠ. 

ʋʨʦʢ ʜʦʣʞʝʥ ʙʳʪʴ ʥʘʩʳʱʝʥʥʳʤ ʥʦʚʳʤ ʫʯʝʙʥʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʥʦ ʚ 

ʨʘʟʫʤʥʳʭ ʧʨʝʜʝʣʘʭ. ʂʘʢ ʦʪʤʝʯʘʝʪ ʃ.ʅ. ɹʦʙʨʦʚʩʢʘʷ, ʧʨʝʜʩʪʘʚʠʪʝʣʴ 

ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʥʘʫʯʥʦʡ ʰʢʦʣʳ, ʥʝʜʦʩʪʘʪʦʢ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʘ ʫʨʦʢʝ 

ʵʣʝʢʪʨʦʥʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʢʘʢ ʠ ʠʭ ʯʨʝʟʤʝʨʥʦʝ ʫʧʦʪʨʝʙʣʝʥʠʝ, 

ʚʝʜʝʪ ʢ ʩʥʠʞʝʥʠʶ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ.  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ 

ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʤʦʛʣʦ ʩʯʠʪʘʪʴʩʷ ʥʝ ʧʦʣʥʳʤ, ʙʝʟ ʫʯʝʪʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʤʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʢʘʢ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʨʘʚʥʳʭ 

ʫʩʣʦʚʠʡ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʀʭ ʩʦʟʜʘʥʠʝ ʠ ʨʝʘʣʠʟʘʮʠʷ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʪʨʝʙʫʝʪ ʧʦʚʳʰʝʥʠʷ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʢʦʤʧʝʪʝʥʮʠʡ ʫʯʠʪʝʣʷ, ʩ ʜʨʫʛʦʡ ï ʚʦʟʤʦʞʥʦʩʪʴ ʚ 

ʢʦʤʬʦʨʪʥʳʭ ʜʣʷ ʩʝʙʷ ʫʩʣʦʚʠʷʭ ʫʯʝʥʠʢʫ ʧʦʣʫʯʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ 

ʫʩʚʦʝʥʠʷ ʟʥʘʥʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʩʝʛʦʜʥʷ ʧʨʦʜʠʢʪʦʚʘʥʦ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʝʡ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʝ. ɸʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʦʡ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ ʚ 

ʦʙʨʘʟʦʚʘʥʠʠ  ʧʦʟʚʦʣʷʝʪ ʩʫʜʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʢʦʨʦʥʦʚʠʨʫʩʥʦʡ 

ʠʥʬʝʢʮʠʠ ʥʝ ʚʩʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʫʯʨʝʞʜʝʥʠʷ, ʢʘʢ ʠ ʫʯʠʪʝʣʷ ʚ ʮʝʣʦʤ, 

ʛʦʪʦʚʳ ʢ ʪʘʢʦʛʦ ʨʦʜʘ ʧʝʨʝʤʝʥʘʤ. ʇʝʨʝʭʦʜ ʥʘ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʢʘʢ 

ʙʝʟʘʣʴʪʝʨʥʘʪʠʚʥʦʝ ʚ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ, ʩʪʘʥʦʚʠʪʩʷ ʚʧʦʣʥʝ ʦʩʷʟʘʝʤʳʤ ʠ 

ʘʢʪʫʘʣʴʥʳʤ. 

ʋʞʝ ʤʥʦʛʦ ʣʝʪ ʥʘ ʧʣʘʪʬʦʨʤʝ MOODLE (http://do-liseum9.ru/) ʃʠʮʝʷ 

 ̄9 ʛ. ɺʦʣʛʦʛʨʘʜ ʩʫʱʝʩʪʚʫʶʪ ʜʠʩʪʘʥʮʠʦʥʥʳʝ ʢʫʨʩʳ, ʚ ʩʚʦʝ ʚʨʝʤʷ 

ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʧʝʜʘʛʦʛʘʤʠ ʜʘʥʥʦʛʦ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ. ʗʚʣʷʷʩʴ ʣʠʜʝʨʘʤʠ 

ʚ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʫʯʠʪʝʣʷʤʠ ʥʘʢʦʧʣʝʥ 

ʙʦʣʴʰʦʡ ʦʧʳʪ ʨʘʙʦʪʳ, ʝʩʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ʇʝʨʝʭʦʜ ʥʘ 

ʜʠʩʪʘʥʮʠʦʥʥʳʡ ʬʦʨʤʘʪ ʦʙʫʯʝʥʠʷ ʜʣʷ ʵʪʠʭ ʫʯʠʪʝʣʝʡ ʥʝ ʩʪʘʣ 

ʥʝʦʞʠʜʘʥʥʦʩʪʴʶ ʜʘʞʝ ʚ ʫʩʣʦʚʠʷʭ ʢʦʨʦʥʦʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ. ʈʘʙʦʪʘ ʚ 

ʪʘʢʦʤ ʨʝʞʠʤʝ ʧʦʟʚʦʣʷʝʪ ʫʯʠʪʝʣʶ ʚʳʡʪʠ ʥʘ ʥʦʚʳʡ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʠ 

ʢʘʯʝʩʪʚʝʥʥʳʡ ʫʨʦʚʝʥʴ ʦʙʨʘʟʦʚʘʥʠʷ. ɺ ʨʘʤʢʘʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ çʊʝʭʥʦʣʦʛʠʷè ʩʦʟʜʘʥʳ ʪʘʢʠʝ 

http://do-liseum9.ru/
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ʜʠʩʪʘʥʮʠʦʥʥʳʝ ʢʫʨʩʳ ʢʘʢ çʆʩʥʦʚʳ ʛʨʘʬʠʯʝʩʢʦʡ ʛʨʘʤʦʪʳè, çʇʨʦʝʢʪʥʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘ ʫʨʦʢʝ ʪʝʭʥʦʣʦʛʠʠè, çʊʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ 

ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʨʝʚʝʩʠʥʳ ʥʘ ʪʦʢʘʨʥʦʤ ʩʪʘʥʢʝ ʉʊɼ ï 120ʄè, 

çʊʝʭʥʦʣʦʛʠʷ. 5 ʢʣʘʩʩè. ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʧʨʠʯʠʥ ʢ ʪʦʤʫ, ʯʪʦʙʳ 

ʚʥʝʜʨʝʥʠʝ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʪʘʣʦ ʥʘʩʫʱʥʦʡ 

ʧʦʪʨʝʙʥʦʩʪʴʶ ʜʣʷ ʢʘʞʜʦʛʦ ʫʯʠʪʝʣʷ ʪʝʭʥʦʣʦʛʠʠ. ʂ ʪʘʢʦʚʳʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ 

ʩʣʝʜʫʶʱʠʝ: 

¶ ʚ ʫʯʝʙʥʠʢʘʭ ʜʘʝʪʩʷ ʢʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʟʫʯʘʝʤʦʛʦ ʦʙʲʝʢʪʘ, 
ʧʨʦʮʝʩʩʘ, ʷʚʣʝʥʠʷ, ʪʝʭʥʦʣʦʛʠʡ. ɺ ʨʘʤʢʘʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʢʫʨʩʘ ʵʪʦʪ 

ʤʘʪʝʨʠʘʣ ʤʦʞʥʦ ʜʘʪʴ ʚ ʙʦʣʝʝ ʨʘʩʰʠʨʝʥʥʦʤ ʚʠʜʝ ʠ ʠʟʫʯʠʪʴ ʫʛʣʫʙʣʝʥʥʦ ʠ 

ʧʦʜʨʦʙʥʦ; 

¶ ʥʝʜʦʩʪʘʪʦʢ ʫʯʝʙʥʦʛʦ ʚʨʝʤʝʥʠ ʥʘ ʫʨʦʢʘʭ ʪʝʭʥʦʣʦʛʠʠ (ʪʝʦʨʠʷ ï 30%, 

ʧʨʘʢʪʠʢʘ ï 70%) ʜʣʷ ʠʟʫʯʝʥʠʷ ʥʦʚʦʛʦ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚʩʝʛʜʘ 

ʦʛʨʘʥʠʯʝʥ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʟʘʜʫʤʘʪʴʩʷ ʦ ʪʦʤ, ʯʪʦ ʚ ʨʘʤʢʘʭ ʜʠʩʪʘʥʮʠʦʥʥʳʭ 

ʢʫʨʩʦʚ ʵʪʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʜʣʷ ʫʯʝʥʠʢʘ ʚ ʙʦʣʝʝ ʢʦʤʬʦʨʪʥʳʭ, ʜʦʤʘʰʥʠʭ 

ʫʩʣʦʚʠʷʭ, ʥʝ ʦʛʨʘʥʠʯʝʥʥʳʭ ʚʦ ʚʨʝʤʝʥʥʳʭ ʨʘʤʢʘʭ;   

¶ ʠʟʫʯʘʷ ʧʨʝʜʤʝʪʥʫʶ ʩʨʝʜʫ ʠ ʧʦʢʘʟʳʚʘʷ ʨʫʢʘʤʠ ʠʟʫʯʘʝʤʳʡ ʦʙʲʝʢʪ, ʥʝ 
ʚʩʝʛʜʘ ʫʜʦʙʥʦ. ʅʝ ʚʩʝ ʫʯʝʥʠʢʠ, ʦʩʦʙʝʥʥʦ ʥʘ ʟʘʜʥʠʭ ʧʘʨʪʘʭ, ʤʦʛʫʪ ʯʪʦ-ʪʦ 

ʫʚʠʜʝʪʴ, ʧʦʥʷʪʴ ʠ ʫʩʚʦʠʪʴ. ʂ ʪʦʤʫ ʞʝ ʚ ʢʘʙʠʥʝʪʝ ʪʝʭʥʦʣʦʛʠʠ ʥʝ ʚʩʝʛʜʘ 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʠʟʫʯʘʝʤʳʡ ʧʨʝʜʤʝʪ ʠʣʠ ʦʙʲʝʢʪ. ɺ ʨʘʤʢʘʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʢʫʨʩʘ ʵʪʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ, ʠʩʧʦʣʴʟʫʷ ʚʠʜʝʦʨʦʣʠʢʠ, ʩʣʘʡʜʳ ʧʨʝʟʝʥʪʘʮʠʠ, ʛʜʝ 

ʧʨʦʮʝʩʩʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʤʦʞʥʦ ʧʦʢʘʟʘʪʴ ʚ ʜʠʥʘʤʠʢʝ;   

¶ ʜʠʩʪʘʥʮʠʦʥʥʳʡ ʢʫʨʩ ʧʨʠ ʦʮʝʥʠʚʘʥʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʦʟʚʦʣʷʝʪ ʦʭʚʘʪʠʪʴ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʫʯʘʱʠʭʩʷ, ʯʝʤ ʵʪʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʥʘ ʫʨʦʢʝ, ʢʦʛʜʘ ʦʪʚʝʯʘʶʱʠʡ ʫʯʝʥʠʢ ʦʛʨʘʥʠʯʝʥ ʚʦ ʚʨʝʤʝʥʠ;  

¶ ʚ ʨʘʤʢʘʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʢʫʨʩʘ ʫ ʫʯʘʱʝʛʦʩʷ, ʧʨʝʞʜʝ ʯʝʤ ʦʥ ʜʘʩʪ 
ʦʪʚʝʪ, ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʨʠʪʴ ʩʝʙʷ (ʪʨʝʥʠʨʦʚʦʯʥʳʡ ï ʧʨʦʙʥʳʡ ʪʝʩʪ). 

ʊʘʢʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʫ ʫʯʘʱʝʛʦʩʷ ʥʘ ʫʨʦʢʝ ʧʨʦʩʪʦ ʥʝʪ!  

¶ ʚ ʨʘʤʢʘʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʢʫʨʩʘ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʦʜʝʣʴ 
çʇʝʨʝʚʝʨʥʫʪʳʡ ʢʣʘʩʩè, ʢʦʛʜʘ ʫʯʠʪʝʣʴ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʯʝʥʠʢʘʤ 

ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʫʯʝʙʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʜʦʤʘ, ʘ ʚ ʢʣʘʩʩʝ, ʠʟ-ʟʘ ʜʝʬʠʮʠʪʘ 

ʚʨʝʤʝʥʠ ʣʠʰʴ ʫʪʦʯʥʠʪʴ ʦʪʜʝʣʴʥʳʝ ʚʦʧʨʦʩʳ.  

ʆʜʥʠʤ ʠʟ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʣʫʯʝʥʠʷ 

ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʩʝʛʦʜʥʷ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ 

ʢʚʘʥʪʦʨʠʫʤʦʚ ʠ ʜʦʤʦʚ ʥʘʫʯʥʦʡ ʢʦʣʣʘʙʦʨʘʮʠʠ (ɼʅʂ). ɺ 2015 ʛʦʜʫ 

ɺ.ɺ. ʇʫʪʠʥʳʤ ʙʳʣʘ ʧʦʜʧʠʩʘʥʘ ʩʪʨʘʪʝʛʠʯʝʩʢʘʷ ʠʥʠʮʠʘʪʠʚʘ çʅʦʚʘʷ ʤʦʜʝʣʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʜʝʪʝʡè. ɺ ʵʪʦʡ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʠʥʠʮʠʘʪʠʚʝ 

ʙʳʣʦ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʩʦʟʜʘʥʠʝ ʜʝʪʩʢʠʭ ʮʝʥʪʨʦʚ çʂʚʘʥʪʦʨʠʫʤè ʚʦ ʚʩʝʭ 

ʨʝʛʠʦʥʘʭ ʈʌ. ʀʤʝʥʥʦ ʚ ʂʚʘʥʪʦʨʠʫʤʘʭ ʥʘʭʦʜʠʪ ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ STEM-

ʧʦʜʭʦʜ ʢ ʦʙʫʯʝʥʠʶ, ʛʜʝ STEM-ʦʙʨʘʟʦʚʘʥʠʝ ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ ʢʘʢ 

ʤʦʜʫʣʴʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʨʝʙʝʥʢʘ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʦʚʣʝʯʝʥʠʷ ʝʛʦ ʚ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʪʚʦʨʯʝʩʪʚʦ.  
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ɼʣʷ ʙʦʣʝʝ ʫʩʢʦʨʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʜʝʪʝʡ ʧʦʚʩʝʤʝʩʪʥʦ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ 

ʩʝʛʦʜʥʷ ʩʦʟʜʘʶʪʩʷ ʮʝʥʪʨʳ ɼʅʂ. ɺʳʩʦʢʦʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʢʘʜʨʳ ʥʘʰʠʭ 

ʚʫʟʦʚ ʧʦʤʦʛʘʶʪ ʧʦʣʫʯʘʪʴ ʫʯʘʱʠʤʩʷ ʟʥʘʥʠʷ ʦ ʥʘʫʯʥʳʭ ʦʪʢʨʳʪʠʷʭ, 

ʦʧʳʪʥʳʤ ʧʫʪʝʤ ʧʨʦʚʝʨʠʪʴ ʠʭ. ʏʝʨʝʟ ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʝʢʪʥʦʡ ʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʫʯʘʱʠʝʩʷ ʤʦʜʝʣʠʨʫʶʪ ʠ ʧʨʦʝʢʪʠʨʫʶʪ 

ʪʝʭʥʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ, ʧʨʦʛʨʘʤʤʠʨʫʶʪ ʠʭ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʪʝʭʥʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʧʦʣʫʯʘʶʪ ʧʝʨʚʳʡ ʦʧʳʪ ʨʘʙʦʪʳ ʩ ʧʨʦʬʝʩʩʠʦʥʘʣʘʤʠ. 

ɹʝʟʫʩʣʦʚʥʦ, ʤʠʩʩʠʷ ʢʚʘʥʪʦʨʠʫʤʦʚ ʠ ʜʦʤʦʚ ʥʘʫʯʥʦʡ ʢʦʣʣʘʙʦʨʘʮʠʠ 

ʩʦʜʝʡʩʪʚʫʝʪ ʪʝʭʥʠʯʝʩʢʦʤʫ ʨʘʟʚʠʪʠʶ ʜʝʪʝʡ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʝʘʣʠʟʘʮʠʠ 

ʩʪʨʘʪʝʛʠʠ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʤʦʣʦʜʝʞʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʚ 

ʧʦʩʣʘʥʠʠ ʇʨʝʟʠʜʝʥʪʘ, ʦʜʥʘʢʦ ʩʝʛʦʜʥʷ ʵʪʠ ʮʝʥʪʨʳ ʩʧʦʩʦʙʥʳ ʚʟʷʪʴ ʥʘ ʩʚʦʠ 

çʧʣʝʯʠè ʣʠʰʴ ʯʘʩʪʴ ʧʨʦʙʣʝʤ ʤʦʜʝʨʥʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ. ɺ ʢʘʞʜʦʤ 

ʨʝʛʠʦʥʝ ʪʘʢʠʭ ʮʝʥʪʨʦʚ ʩʣʠʰʢʦʤ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʫʜʦʚʣʝʪʚʦʨʠʪʴ 

ʟʘʧʨʦʩʳ ʚʩʝʭ ʞʝʣʘʶʱʠʭ. ʊʦʣʴʢʦ ʦʪʜʝʣʴʥʦ ʚʟʷʪʫʶ ʯʘʩʪʴ ʜʝʪʝʡ ʪʘʢʠʝ 

ʮʝʥʪʨʳ ʩʧʦʩʦʙʥʳ ʜʦʚʝʩʪʠ ʜʦ ʟʘʧʣʘʥʠʨʦʚʘʥʥʦʛʦ ʫʨʦʚʥʷ ʢʘʯʝʩʪʚʘ 

ʦʙʨʘʟʦʚʘʥʠʷ. ʆʩʪʘʣʴʥʘʷ ʞʝ ʯʘʩʪʴ ʜʝʪʝʡ, ʪʘʢ ʠ ʦʩʪʘʥʝʪʩʷ ʟʘ ʧʨʝʜʝʣʘʤʠ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʤ ʦʙʨʘʟʦʚʘʥʠʠ, ʦ ʢʦʪʦʨʳʭ ʚ 

ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʰʣʘ ʨʝʯʴ! 

 

ʃʠʪʝʨʘʪʫʨʘ 
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Abstract. The article presents information about innovation in 

technological education of school No. 258. It is noted that the needs of labor 

market have changed technological education at school through the introduction 
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ʊʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʰʢʦʣʝ ʨʝʘʣʠʟʫʝʪʩʷ ʥʘ ʨʘʟʥʳʭ 

ʫʨʦʚʥʷʭ ʠ ʩ ʨʘʟʥʳʤʠ ʮʝʣʷʤʠ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʪʴʝʡ 66 ʌɿ-273 [1] 

ʦʙʱʝʝ ʦʙʨʘʟʦʚʘʥʠʝ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʧʦ ʫʨʦʚʥʷʤ ʩ ʦʩʥʦʚʥʳʤʠ ʮʝʣʷʤʠ 

(ʩʤ. ʨʠʩ. 1). ʊʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ (ʊʆ) ʚ ʰʢʦʣʝ ʩʪʨʝʤʠʪʝʣʴʥʦ 

ʤʝʥʷʝʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʦʪʨʝʙʥʦʩʪʝʡ ʨʳʥʢʘ ʪʨʫʜʘ, ʢʦʪʦʨʳʝ ʟʘʚʠʩʷʪ ʦʪ 

ʚʥʝʜʨʷʝʤʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

 

 
 

ʈʠʩ. 1. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʘʩʧʝʢʪ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 
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ɿʘʤʝʥʘ ʣʶʜʝʡ ʥʘ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ (ʈʊʂ) ʠ ʚʥʝʜʨʝʥʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʀʊ) ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʨʠʚʝʣʠ ʢ ʠʟʤʝʥʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʧʨʝʜʤʝʪʘ çʊʝʭʥʦʣʦʛʠʷè ʠ ʦʩʥʦʚʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʝʛʦ ʨʘʟʚʠʪʠʷ: 

- ʠʟʫʯʝʥʠʝ ʪʝʥʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ; 

- ʪʨʫʜʦʚʦʝ ʚʦʩʧʠʪʘʥʠʝ; 

- ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʝ. 

 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʚ ʨʘʤʢʘʭ ʊʆ ʰʢʦʣʴʥʠʢʦʚ ʝʞʝʛʦʜʥʦ ʙʫʜʫʪ 

ʧʨʘʢʪʠʯʝʩʢʠ ʟʥʘʢʦʤʠʪʴ ʩ ʪʨʝʤʷ-ʯʝʪʳʨʴʤʷ ʚʠʜʘʤʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʟ ʨʘʟʥʳʭ ʩʬʝʨ ʠ ʫʛʣʫʙʣʝʥʥʦ ï ʩ ʦʜʥʠʤ ʚʠʜʦʤ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʯʝʨʝʟ ʫʯʘʩʪʠʝ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʜʚʠʞʝʥʠʠ çWorldSkillsè (WS). ʊʘʢʦʡ 

ʧʦʜʭʦʜ ʜʦʣʞʝʥ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʨʘʟʚʠʪʠʝʤ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ 

ʰʢʦʣ ʠʣʠ ʩʝʪʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ (ʆʋ) ʠ ʧʦʚʳʰʝʥʠʝʤ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʫʯʠʪʝʣʝʡ ʪʨʫʜʘ ʜʦ ʫʨʦʚʥʷ ʵʢʩʧʝʨʪʦʚ WS ʚ ʢʦʥʢʨʝʪʥʦʡ 

ʥʦʤʠʥʘʮʠʠ. ʕʪʦʤʫ ʩʧʦʩʦʙʩʪʚʫʝʪ ʌʝʜʝʨʘʣʴʥʳʡ ʧʨʦʝʢʪ çʄʦʣʦʜʳʝ 

ʧʨʦʬʝʩʩʠʦʥʘʣʳè, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʩʦʟʜʘʥʠʝ ʮʝʥʪʨʦʚ ʦʧʝʨʝʞʘʶʱʝʡ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ (ʎʆʇʇ), ʘ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʠʝ ʯʝʤʧʠʦʥʘʪʘ 

çWorld Skills Russiaè [2]. 

ɺ ʩʠʩʪʝʤʝ ʦʙʨʘʟʦʚʘʥʠʷ ʩʦʟʜʘʥʳ ʦʨʛʘʥʳ, ʦʮʝʥʠʚʘʶʱʠʝ ʢʘʯʝʩʪʚʦ 

ʦʙʫʯʝʥʠʷ, ʥʦ ʪʘʢ ʢʘʢ ʦʮʝʥʢʠ ʚ ʘʪʪʝʩʪʘʪʝ ʥʝ ʦʪʨʘʞʘʶʪ ʥʘʣʠʯʠʝ ʥʘʚʳʢʘ 

ʨʝʰʝʥʠʷ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʟʘʜʘʯ, ʪʦ ʦʙʲʝʢʪʠʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʫʨʦʚʥʷ 

ʧʦʜʛʦʪʦʚʢʠ ʯʝʣʦʚʝʢʘ ʚ ʢʦʥʢʨʝʪʥʦʡ ʩʬʝʨʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʦʞʥʦ ʩʯʠʪʘʪʴ 

ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʣʠʤʧʠʘʜʘʭ, ʯʝʤʧʠʦʥʘʪʘʭ ʠ ʢʦʥʢʫʨʩʘʭ, ʢʦʪʦʨʳʝ ʥʝʧʨʝʨʳʚʥʦ 

ʜʦʧʦʣʥʷʶʪʩʷ. 

ʇʝʨʝʯʠʩʣʠʤ ʥʝʢʦʪʦʨʳʝ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʊʆ: 

¶  ʂʦʥʢʫʨʩ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʤʦʣʦʜʝʞʥʦʛʦ ʦʣʠʤʧʠʘʜʥʦʛʦ ʜʚʠʞʝʥʠʷ 
çSTEAMSè; 

¶  ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʢʦʥʢʫʨʩ ʥʘʫʯʥʳʭ ʨʘʙʦʪ ʰʢʦʣʴʥʠʢʦʚ çʖʥʠʦʨè; 

¶  ʂʦʥʢʫʨʩ ʠʥʞʝʥʝʨʥʳʭ ʨʝʰʝʥʠʡ; 

¶  ʈʝʛʠʦʥʘʣʴʥʳʡ ʢʦʥʢʫʨʩ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʧʨʦʝʢʪʦʚ Arduinator 

2020; 

¶  ʆʪʢʨʳʪʳʡ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʬʝʩʪʠʚʘʣʴ ʨʦʙʦʪʦʪʝʭʥʠʢʠ 

çʈʦʙʦʌʠʥʠʩʪè; 

¶  ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʬʝʩʪʠʚʘʣʴ çʈʦʙʦʌʝʩʪ-2020è; 

¶  ʄʦʣʦʜʝʞʥʳʝ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʨʝʚʥʦʚʘʥʠʷ çʂʫʙʦʢ ʈʊʂè; 

¶  ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʘʷ ʦʣʠʤʧʠʘʜʘ. 

ɺ ɻɹʆʋ ʐʢʦʣʘ ˉ 258 ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʥʘ ʫʨʦʚʥʝ ʩʨʝʜʥʝʛʦ 

ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʨʝʘʣʠʟʫʶʪʩʷ ʜʚʘ ʧʨʦʬʠʣʷ: ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠ 

ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʡ, ʘ ʚʦ ʚʥʝʫʨʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ 

ʦʙʨʘʟʦʚʘʥʠʠ ï ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ. 
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ɺ ʨʘʤʢʘʭ ʚʥʝʫʨʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩ 2018 ʛʦʜʘ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ 5-8 

ʢʣʘʩʩʦʚ ʚʥʝʜʨʝʥʘ ʧʨʦʛʨʘʤʤʘ çʈʦʙʦʪʦʪʝʭʥʠʢʘ (ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʚ TRIK 

Studio)è ʠ ʨʘʙʦʪʘʝʪ ʢʨʫʞʦʢ ʨʦʙʦʪʦʪʝʭʥʠʢʠ: ʠʤʝʶʪʩʷ ʥʘʙʦʨʳ 

ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʦʛʦ ʢʦʥʩʪʨʫʢʪʦʨʘ Lego EV3, ʧʣʘʥʠʨʫʝʪʩʷ ʧʨʠʦʙʨʝʪʝʥʠʝ 

ʢʚʘʜʨʦʢʦʧʪʝʨʦʚ. 

ʋʢʘʟʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʩʪʘʣʘ ʦʜʥʦʡ ʠʟ ʯʝʪʳʨʝʭ ʢʦʥʢʫʨʩʥʳʭ ʧʨʦʛʨʘʤʤ 

ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʢʦʥʢʫʨʩʘ çʊʝʨʨʘ ʀʥʢʦʛʥʠʪʘè, ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʚ ʨʘʤʢʘʭ 

ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ çʈʘʟʚʠʪʠʝ ʦʙʨʘʟʦʚʘʥʠʷè. 

ʂʦʥʢʫʨʩ çʊʝʨʨʘ ʀʥʢʦʛʥʠʪʘè ʧʨʦʚʦʜʠʣʩʷ ʧʦ ʜʚʫʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: 

ʜʦʩʪʠʞʝʥʠʷ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ʚ ʠʭ ʩʦʚʨʝʤʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ; ʦʩʥʦʚʳ IT-

ʪʝʭʥʦʣʦʛʠʡ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʠʥʪʝʨʝʩʦʚ ʰʢʦʣʴʥʠʢʦʚ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ 

ʯʝʪʳʨʝ ʧʨʦʛʨʘʤʤʳ ʢʦʥʢʫʨʩʘ: çʈʦʙʦʪʦʪʝʭʥʠʢʘè, çʂʠʙʝʨʧʨʦʪʝʟʳè, çʐʢʦʣʘ 

ʙʫʜʫʱʝʛʦè ʠ çʇʨʦʬʝʩʩʠʷ ʙʫʜʫʱʝʛʦè. ʂʘʞʜʘʷ ʧʨʦʛʨʘʤʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʢʫʨʩ ʩ ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ ʠ ʟʘʜʘʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ 

ʚʳʧʦʣʥʠʪʴ ʫʯʘʩʪʥʠʢʘʤ. 

ʇʝʨʝʯʠʩʣʠʤ ʮʝʣʠ ʢʦʥʢʫʨʩʘ: ʧʦʟʥʘʢʦʤʠʪʴ ʰʢʦʣʴʥʠʢʦʚ ʩ ʙʠʦʥʠʢʦʡ, 

ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʨʘʟʚʠʪʠʷ ʨʦʙʦʪʦʪʝʭʥʠʢʠ, ʢʠʙʝʨʧʨʦʪʝʟʠʨʦʚʘʥʠʝʤ, 

ʪʨʘʥʩʬʦʨʤʘʮʠʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʈʦʩʩʠʠ ʠ 

ʠʟʤʝʥʝʥʠʷʤʠ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ (ʟʥʘʢʦʤʩʪʚʦ ʩ ʘʪʣʘʩʦʤ ʧʨʦʬʝʩʩʠʡ). 

ʋʯʘʩʪʠʝ ʚ ʢʦʥʢʫʨʩʥʳʭ ʧʨʦʛʨʘʤʤʘʭ ʧʦʤʦʛʘʝʪ ʰʢʦʣʴʥʠʢʘʤ ʫʩʧʝʰʥʦ 

ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʦʣʠʤʧʠʘʜʝ ʅʊʀ ʠ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʦʣʠʤʧʠʘʜʝ ʧʦ ʪʝʭʥʦʣʦʛʠʠ. 

ɺʳʚʦʜʳ 

ɺ ʧʝʨʠʦʜ 2015-2020 ʛʛ. ʧʦʪʨʝʙʥʦʩʪʠ ʨʳʥʢʘ ʪʨʫʜʘ ʠʟʤʝʥʠʣʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʰʢʦʣʝ ʧʫʪʝʤ ʚʥʝʜʨʝʥʠʷ ʀʊ, ʵʣʝʤʝʥʪʦʚ 

ʧʦʜʛʦʪʦʚʢʠ ʫʯʘʱʠʭʩʷ ʢ ʫʯʘʩʪʠʶ ʚ ʦʣʠʤʧʠʘʜʘʭ, ʢʦʥʢʫʨʩʘʭ ʠ ʩʦʨʝʚʥʦʚʘʥʠʷʭ 

ʠʥʞʝʥʝʨʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. 
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ʈʫʩʠʥ ʄ.ʅ., 

ʄɸʆʋ ʉʆʐ ˉ 2 ʋʀʀʗ ʛ. ʅʦʷʙʨʴʩʢ, 

ʗʤʘʣʦ-ʅʝʥʝʮʢʠʡ ʘʚʪʦʥʦʤʥʳʡ ʦʢʨʫʛ 

 

ʀʅʊɽɻʈɸʎʀʗ ʊʈɸɼʀʎʀʆʅʅʓʍ ʀ ʅʆɺʓʍ ʊɽʍʅʆʃʆɻʀʁ  

ʂɸʂ ʇɽɼɸɻʆɻʀʏɽʉʂɸʗ ʇʈʆɹʃɽʄɸ ɺ ʊɽʍʅʆʃʆɻʀʏɽʉʂʆʁ 

ʇʆɼɻʆʊʆɺʂɽ ʐʂʆʃʔʅʀʂʆɺ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʦʣʴ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʦʩʚʝʱʝʥʳ ʧʨʦʙʣʝʤʳ ʝʛʦ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʠ 

ʠ ʥʝʧʨʝʨʳʚʥʦʩʪʠ. ʇʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʪʨʘʜʠʮʠʦʥʥʳʭ ʠ ʩʦʚʨʝʤʝʥʥʳʭ 

ʤʝʪʦʜʦʚ ʧʨʝʧʦʜʘʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ. ʈʘʩʩʤʦʪʨʝʥʳ ʘʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ 

ʧʨʝʧʦʜʘʚʘʥʠʷ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ çʊʝʭʥʦʣʦʛʠʷè. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʩʠʩʪʝʤʘ 

ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʠ, ʪʨʘʜʠʮʠʦʥʥʳʝ ʬʦʨʤʳ, ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʧʨʦʬʠʣʴʥʦʝ 

ʦʙʫʯʝʥʠʝ, ʢʦʥʚʝʨʛʝʥʪʥʦʝ ʦʙʫʯʝʥʠʝ, ʠʥʪʝʛʨʘʮʠʷ. 
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Abstract. The article examines the role of modern technological education, 
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ʊʨʫʜʦʚʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʨʝʜʩʪʚʘ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʯʝʣʦʚʝʢʘ ʠ ʷʚʣʷʝʪʩʷ ʜʚʠʞʫʱʝʡ ʩʠʣʦʡ ʨʘʟʚʠʪʠʷ ʝʛʦ ʩʘʤʦʛʦ ʠ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ. ʀʤʝʥʥʦ ʪʨʫʜ ʷʚʣʷʝʪʩʷ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʝʛʦ ʜʫʭʦʚʥʳʭ ʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ.  

ʊʨʘʜʠʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʦʙʨʘʟʦʚʘʥʠʷ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʚʝʜʫʱʝʡ ʨʦʣʠ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ, ʯʪʦ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʢ 

ʚʳʧʫʩʢʥʠʢʘʤ ʰʢʦʣ. ʊʦʣʴʢʦ ʧʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʦʙʫʯʝʥʠʝ ʧʦʤʦʛʘʝʪ 

ʧʦʜʨʘʩʪʘʶʱʝʤʫ ʧʦʢʦʣʝʥʠʶ ʥʘʡʪʠ ʩʚʷʟʴ ʩ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ 

ʧʨʦʮʝʩʩʘʤʠ ʚ ʦʙʱʝʩʪʚʝ. ʋʨʦʚʝʥʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʰʢʦʣʴʥʠʢʦʚ ʩʝʛʦʜʥʷ ʜʦʣʞʝʥ ʙʳʪʴ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʝ ʪʦʣʴʢʦ ʥʘ ʧʨʦʩʪʦʝ 

ʫʧʨʘʚʣʝʥʠʝ ʤʘʰʠʥʘʤʠ ʠ ʤʝʭʘʥʠʟʤʘʤʠ, ʘ ʥʘ ʨʝʰʝʥʠʝ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 
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ʧʨʦʙʣʝʤʥʳʭ ʚʦʧʨʦʩʦʚ, ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʩʠʪʫʘʮʠʡ ʠ ʧʨʠʥʷʪʠʷ ʦʪʚʝʪʩʪʚʝʥʥʳʭ 

ʨʝʰʝʥʠʡ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʫʢʘʟʘʥʥʳʭ ʚ ʉʪʨʘʪʝʛʠʠ ʥʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʨʠʦʨʠʪʝʪʦʚ ʥʝʦʙʭʦʜʠʤʳ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʤʦʜʝʣʠ ʤʳʰʣʝʥʠʷ ʠ ʧʦʚʝʜʝʥʠʷ ʣʠʯʥʦʩʪʠ, ʢʦʪʦʨʳʝ, ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ ʦʧʳʪ 

ʤʥʦʛʠʭ ʩʪʨʘʥ, ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʰʢʦʣʴʥʦʤ ʚʦʟʨʘʩʪʝ [1]. ɺʘʞʥʦ ʫʯʠʪʳʚʘʪʴ, 

ʯʪʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʠʛʨʘʝʪ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ʧʦʩʣʝ ʰʢʦʣʳ: ʪʫʨʠʟʤ, ʘʨʤʠʷ, ʧʦʩʪʫʧʣʝʥʠʝ ʚ ʉʋɿʳ ʠ ɺʋɿʳ, 

ʩʪʘʞʠʨʦʚʢʠ ʥʘ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʪ.ʧ. ʉʣʝʜʫʝʪ 

ʟʘʤʝʪʠʪʴ, ʯʪʦ ʚʳʧʫʩʢʥʠʢʠ, ʧʦʣʫʯʠʚʰʠʝ ʭʦʨʦʰʫʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ 

ʧʦʜʛʦʪʦʚʢʫ, ʚʝʜʫʪ ʩʝʙʷ ʛʦʨʘʟʜʦ ʦʩʚʝʜʦʤʣʝʥʥʝʝ ʚ ʙʳʪʫ, ʥʘ ʧʨʠʨʦʜʝ, ʘ ʪʘʢʞʝ 

ʚ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʷʭ.  

ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʟʘʜʘʯ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʛʨʘʤʦʪʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ ʧʨʝʝʤʩʪʚʝʥʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ [1]. ʅʘʨʷʜʫ ʩ ʵʪʠʤ ʩʪʦʠʪ 

ʟʘʜʘʯʘ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʦʜʝʨʞʘʥʠʷ, ʤʝʪʦʜʠʢ ʠ ʪʝʭʥʦʣʦʛʠʡ ʧʨʝʧʦʜʘʚʘʥʠʷ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ çʊʝʭʥʦʣʦʛʠʷè, ʝʝ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ 

ʢʘʜʨʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (ʚʢʣʶʯʘʷ ʧʝʜʘʛʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ); ʫʩʠʣʝʥʠʝ 

ʚʦʩʧʠʪʘʪʝʣʴʥʦʛʦ ʵʬʬʝʢʪʘ; ʠʟʫʯʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʢʘʢ ʪʨʘʜʠʮʠʦʥʥʳʭ, ʪʘʢ ʠ 

ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ [1]. 

ʂʘʞʜʳʡ ʵʪʘʧ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʦʪ ʚʚʝʜʝʥʠʷ ʚ ʪʝʭʥʦʣʦʛʠʶ 

ʜʦ ʧʨʦʬʠʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʦʣʞʝʥ ʦʪʚʝʯʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʠ 

ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʚ ʩʠʩʪʝʤʝ ʥʝʧʨʝʨʳʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʅʘ 

ʧʨʘʢʪʠʢʝ ʩʠʪʫʘʮʠʷ ʚʳʛʣʷʜʠʪ ʠʥʘʯʝ. ʆʧʳʪ ʨʝʛʠʦʥʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʰʢʦʣʘʭ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʚ 8-ʦʤ ʢʣʘʩʩʝ, ʚ 9-ʦʤ 

ʢʣʘʩʩʝ ʦʥʦ ʧʨʝʨʳʚʘʝʪʩʷ, ʘ ʚ 10-ʦʤ ʚʚʦʜʠʪʩʷ ʧʨʦʬʠʣʴʥʦʝ ʦʙʫʯʝʥʠʝ. ʂʘʢ 

ʧʨʘʚʠʣʦ, ʵʪʦ ʬʠʣʦʣʦʛʠʯʝʩʢʦʝ (ʛʫʤʘʥʠʪʘʨʥʦʝ), ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʜʨʫʛʠʝ. ʇʦʩʣʝʜʥʝʝ 

ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʫʚʝʣʠʯʝʥʠʠ ʯʠʩʣʘ ʯʘʩʦʚ ʬʠʟʠʢʠ, ʤʘʪʝʤʘʪʠʢʠ ʠ 

ʠʥʬʦʨʤʘʪʠʢʠ. ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʥʘʟʚʘʥʠʝ ʥʘʧʨʘʚʣʝʥʠʷ, ʧʨʝʜʤʝʪʘ 

çʊʝʭʥʦʣʦʛʠʷè ʚ ʧʨʦʛʨʘʤʤʝ ʧʨʦʬʠʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ ʥʝʪ. ɺ ʪʦ ʚʨʝʤʷ, ʢʘʢ 

ʠʟʫʯʝʥʠʝ ʧʨʝʜʤʝʪʘ çʊʝʭʥʦʣʦʛʠʷè ʷʚʣʷʝʪʩʷ ʪʨʝʪʴʝʡ ʚʘʞʥʦʡ ʯʘʩʪʴʶ ʦʙʱʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʥʘʨʷʜʫ ʩ ʛʫʤʘʥʠʪʘʨʥʦʡ ʠ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ [6]. 

ʉʨʝʜʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʬʦʨʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʤʦʞʥʦ 

ʥʘʟʚʘʪʴ ʚʳʧʦʣʥʝʥʠʝ ʪʚʦʨʯʝʩʢʦʛʦ ʧʨʦʝʢʪʘ, ʵʢʩʢʫʨʩʠʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʧʨʦʬʧʨʦʙʳ (ʩʪʦʣʷʨʥʳʝ, ʩʣʝʩʘʨʥʳʝ ʠ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʝ ʨʘʙʦʪʳ ʚ ʫʯʝʙʥʦʡ 

ʤʘʩʪʝʨʩʢʦʡ), ʚʥʝʫʨʦʯʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, 

ʧʨʦʬʠʣʴʥʦʝ ʦʙʫʯʝʥʠʝ, ʧʨʦʬʦʨʠʝʥʪʘʮʠʶ ʠ ʜʨʫʛʠʝ. ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʥʦʚʳʭ 

ʧʨʦʬʝʩʩʠʡ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʟʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʟʥʘʯʠʪʝʣʴʥʦ 

ʠʟʤʝʥʠʣʠʩʴ ʞʠʟʥʝʥʥʳʝ ʨʝʘʣʠʠ, ʧʦʷʚʠʣʠʩʴ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ: 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʪʝʭʥʦʣʦʛʠʠ ʮʠʬʨʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ 

ʦʙʣʘʩʪʠ ʦʙʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʪʘʥʢʘʤʠ ʩ ʯʠʩʣʦʚʳʤ 

ʧʨʦʛʨʘʤʤʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ, ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ, ʨʦʙʦʪʦʪʝʭʥʠʢʘ, 

ʙʠʦʪʝʭʥʦʣʦʛʠʠ, ʪʝʭʥʦʣʦʛʠʠ ʫʤʥʦʛʦ ʜʦʤʘ ʠ ʪ.ʜ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʦʣʞʥʦ 
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ʧʨʝʪʝʨʧʝʪʴ ʠʟʤʝʥʝʥʠʝ ʩʦʜʝʨʞʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ 

ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʧʦʜʘʚʘʥʠʷ ʧʨʝʜʤʝʪʘ [2]. ɺ 2019 ʛʦʜʫ ʚ ʥʘʰʫ ʤʘʩʪʝʨʩʢʫʶ 

ʧʦʩʪʫʧʠʣʦ ʥʦʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʚ ʪʦʤ ʯʠʩʣʝ 3D-ʧʨʠʥʪʝʨ, ʣʘʟʝʨʥʳʡ ʩʪʘʥʦʢ, 

ʥʘʙʦʨʳ ʜʣʷ ʨʦʙʦʪʦʪʝʭʥʠʢʠ. ʉʦʚʤʝʩʪʥʦ ʩ ʫʯʠʪʝʣʷʤʠ ʠʥʬʦʨʤʘʪʠʢʠ, ʙʳʣ 

ʩʦʟʜʘʥ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʧʨʦʝʢʪ, ʩ ʢʦʪʦʨʳʤ ʫʯʘʱʠʝʩʷ ʚʳʰʣʠ ʥʘ 

ʤʫʥʠʮʠʧʘʣʴʥʳʡ ʠ ʨʝʛʠʦʥʘʣʴʥʳʡ ʵʪʘʧʳ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʦʣʠʤʧʠʘʜʳ 

ʰʢʦʣʴʥʠʢʦʚ.   
ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʦʧʫʙʣʠʢʦʚʘʥʦ ʤʥʦʛʦ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʠʯʝʩʢʠʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʝʪʘʧʨʝʜʤʝʪʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ 
ʦʙʨʘʟʦʚʘʥʠʠ ʫʜʝʣʷʝʪʩʷ ʚʥʠʤʘʥʠʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʠʪʝʣʷ, 
ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʫʯʝʙʥʳʭ ʜʝʡʩʪʚʠʡ (ʋʋɼ) ʚ 
ʧʨʦʝʢʪʥʦʤ ʦʙʫʯʝʥʠʠ. ʋʯʠʪʝʣʷ ʩʦʩʪʘʚʣʷʶʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʢʘʨʪʳ ʫʨʦʢʦʚ, 
ʩʠʪʫʘʮʠʦʥʥʳʝ ʟʘʜʘʥʠʷ, ʟʘʜʘʥʠʷ ʥʘ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʪʝʢʩʪʦʚʳʭ ʠ ʚʥʝ 
ʪʝʢʩʪʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠʥʬʦʨʤʘʮʠʠ, ʥʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʪʝʢʩʪʘ ʚ 
ʬʦʨʤʫʣʳ, ʛʨʘʬʠʢʠ, ʜʠʘʛʨʘʤʤʳ ʠ ʪʘʙʣʠʮʳ. ʋʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ 
ʫʯʘʱʠʭʩʷ, ʚʦʚʣʝʯʝʥʥʳʭ ʚ ʧʨʦʝʢʪʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ 
ʪʚʦʨʯʝʩʪʚʦ, ʧʦʢʘʟʳʚʘʶʱʠʭ ʨʝʟʫʣʴʪʘʪʳ ʚ ʦʣʠʤʧʠʘʜʥʦʤ ʜʚʠʞʝʥʠʠ, ʥʘʫʯʥʦ-
ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʢʦʥʬʝʨʝʥʮʠʷʭ. ʆʜʥʘʢʦ ʥʝ ʚʩʝʛʜʘ ʟʘʱʠʪʘ ʧʨʦʝʢʪʘ 
ʧʦʢʘʟʳʚʘʝʪ ʩʠʩʪʝʤʫ ʨʘʙʦʪʳ ʥʘʜ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ. ʋʤʝʥʠʝ 
ʚʳʷʚʠʪʴ ʚ ʩʚʦʝʤ ʧʨʦʝʢʪʝ ʩʦʜʝʨʞʘʪʝʣʴʥʳʝ ʩʚʷʟʠ ʩ ʜʨʫʛʠʤʠ ʜʠʩʮʠʧʣʠʥʘʤʠ ï 
ʧʝʨʚʳʡ ʰʘʛ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʤʝʪʘʧʨʝʜʤʝʪʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʨʘʟʦʚʘʥʠʷ. 
ʆʙʫʯʘʶʱʠʡʩʷ ʜʦʣʞʝʥ ʯʝʪʢʦ ʧʨʝʜʩʪʘʚʣʷʪʴ ʠ ʫʤʝʪʴ ʦʙʲʷʩʥʠʪʴ, ʢʘʢʠʝ ʟʥʘʥʠʷ 
ʠʟ ʜʨʫʛʠʭ ʰʢʦʣʴʥʳʭ ʧʨʝʜʤʝʪʦʚ ʦʥ ʠʩʧʦʣʴʟʦʚʘʣ ʚ ʩʚʦʝʤ ʧʨʦʝʢʪʝ [4]. 
ʈʝʰʠʪʴ ʜʘʥʥʫʶ ʧʨʦʙʣʝʤʫ ʧʨʠʟʚʘʥʳ ʠʥʪʝʛʨʘʮʠʷ ʠ ʢʦʥʚʝʨʛʝʥʪʥʦʝ ʦʙʫʯʝʥʠʝ. 
ʂʦʥʚʝʨʛʝʥʪʥʦʝ ʦʙʫʯʝʥʠʝ ï ʵʪʦ ʧʨʦʝʢʪ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 
ʪʘʢʦʡ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ, ʢʘʢ ʥʘ ʫʨʦʢʝ, ʪʘʢ ʠ ʚʦ 
ʚʥʝʫʨʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ ʢʦʪʦʨʦʡ ʰʢʦʣʴʥʠʢʠ ʙʫʜʫʪ ʚʦʩʧʨʠʥʠʤʘʪʴ ʤʠʨ 
ʢʘʢ ʝʜʠʥʦʝ ʮʝʣʦʝ, ʘ ʥʝ ʢʘʢ ʰʢʦʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ. ʂ 
ʪʦʤʫ ʞʝ ʥʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ, ʯʪʦ ʌʝʜʝʨʘʣʴʥʳʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʩʪʘʥʜʘʨʪʳ 
ʪʨʝʙʫʶʪ ʦʨʛʘʥʠʟʘʮʠʠ ʪʘʢʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʢʦʪʦʨʳʡ ʦʩʥʦʚʘʥ 
ʥʘ ʩʪʳʢʝ ʥʘʫʢ, ʚʥʝʜʨʝʥʠʠ ʪʝʭʥʦʣʦʛʠʡ ʢʦʥʚʝʨʛʝʥʪʥʦʛʦ ʦʙʫʯʝʥʠʷ [3]. 

ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʩʠʩʪʝʤʝ ʦʙʫʯʝʥʠʷ ʧʦʥʷʪʠʝ ʠʥʪʝʛʨʘʮʠʷ ʤʦʞʝʪ 
ʧʨʠʥʠʤʘʪʴ ʜʚʘ ʟʥʘʯʝʥʠʷ: 

 ï ʩʦʟʜʘʥʠʝ ʫ ʰʢʦʣʴʥʠʢʘ ʮʝʣʦʩʪʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʦʢʨʫʞʘʶʱʝʤ 
ʤʠʨʝ (ʟʜʝʩʴ ʠʥʪʝʛʨʘʮʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʮʝʣʴ ʦʙʫʯʝʥʠʷ);  

ï ʥʘʭʦʞʜʝʥʠʝ ʦʙʱʝʡ ʧʣʘʪʬʦʨʤʳ ʩʙʣʠʞʝʥʠʷ ʧʨʝʜʤʝʪʥʳʭ ʟʥʘʥʠʡ 
(ʠʥʪʝʛʨʘʮʠʷ ʢʘʢ ʩʨʝʜʩʪʚʦ ʦʙʫʯʝʥʠʷ) [5]. 

ʇʨʠʚʝʜʝʤ ʧʨʠʤʝʨʳ ʩʙʣʠʞʝʥʠʷ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʝʡ ʥʘ ʙʘʟʝ ʩʨʝʜʥʝʡ 
ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʰʢʦʣʳ ˉ 2 ʩ ʫʛʣʫʙʣʝʥʥʳʤ ʠʟʫʯʝʥʠʝʤ ʠʥʦʩʪʨʘʥʥʳʭ 
ʷʟʳʢʦʚ ʛʦʨʦʜʘ ʅʦʷʙʨʴʩʢʘ [5]: 

- ʚʳʧʦʣʥʝʥʠʝ ʪʚʦʨʯʝʩʢʠʭ ʧʨʦʝʢʪʦʚ ʥʘ ʩʪʳʢʝ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʝʡ 
çʊʝʭʥʦʣʦʛʠʷè ʠ çʌʠʟʠʢʘè, çʀʥʬʦʨʤʘʪʠʢʘè, çʆɹɾè, çʀʥʦʩʪʨʘʥʥʳʡ ʷʟʳʢè 
ʠ ʜʨʫʛʠʭ; 
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- ʫʯʘʩʪʠʝ ʚ ʢʦʥʢʫʨʩʝ ʤʘʢʝʪʦʚ ʚ ʨʘʤʢʘʭ ʧʘʪʨʠʦʪʠʯʝʩʢʦʛʦ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʩʝʪʝʚʦʛʦ ʧʨʦʝʢʪʘ çʖʥɸʨʢʪʠʢʘè (ʩʚʷʟʴ ʩ ʧʨʝʜʤʝʪʦʤ 

çʀʩʪʦʨʠʷè) ʠ ʢʦʥʢʫʨʩʘʭ ʠʥʩʪʘʣʣʷʮʠʡ (ʧʨʝʜʤʝʪʳ çʀʩʪʦʨʠʷè, 

çʀʥʦʩʪʨʘʥʥʳʡ ʷʟʳʢè ʠ ʜʨʫʛʠʭ); 

- ʠʟʛʦʪʦʚʣʝʥʠʝ ʢʦʩʪʶʤʦʚ, ʨʝʢʚʠʟʠʪʘ ʠ ʬʦʪʦʟʦʥ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʤʝʨʦʧʨʠʷʪʠʡ ʢ ʧʨʝʜʤʝʪʥʳʤ ʥʝʜʝʣʷʤ; 

- ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʫʨʦʢʠ ʬʠʟʠʢʠ, ʠʥʬʦʨʤʘʪʠʢʠ, ʆɹɾ, ʠʥʦʩʪʨʘʥʥʦʛʦ 

ʷʟʳʢʘ ʚ ʤʘʩʪʝʨʩʢʠʭ; 

- ʧʫʙʣʠʢʘʮʠʷ çʣʘʡʬʭʘʢʦʚè ʧʦ ʠʟʛʦʪʦʚʣʝʥʠʶ ʩʫʚʝʥʠʨʦʚ ʥʘ ʩʪʨʘʥʠʮʘʭ 

ʰʢʦʣʴʥʦʡ ʛʘʟʝʪʳ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ; 

ʆʧʳʪ ʚʥʝʜʨʝʥʠʷ ʢʦʥʚʝʨʛʝʥʪʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʫʚʝʣʠʯʝʥʠʶ ʯʠʩʣʘ ʤʦʪʠʚʠʨʦʚʘʥʥʳʭ ʦʙʫʯʘʶʱʠʭʩʷ, ʫʯʘʩʪʥʠʢʦʚ ʦʣʠʤʧʠʘʜʥʦʛʦ 

ʜʚʠʞʝʥʠʷ, ʨʘʟʥʦʦʙʨʘʟʠʶ ʪʚʦʨʯʝʩʢʠʭ ʧʨʦʝʢʪʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʩʦʟʜʘʶʪʩʷ 

ʫʩʣʦʚʠʷ ʜʣʷ ʚʳʷʚʣʝʥʠʷ, ʧʦʜʜʝʨʞʢʠ ʠ ʜʫʭʦʚʥʦ-ʥʨʘʚʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʨʝʙʝʥʢʘ, ʝʛʦ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʷ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʜʝʪ ʚʥʝʜʨʝʥʠʝ ʂʦʥʮʝʧʮʠʠ ʧʨʝʧʦʜʘʚʘʥʠʷ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ çʊʝʭʥʦʣʦʛʠʷè, ʦʩʚʘʠʚʘʶʪʩʷ ʠʥʥʦʚʘʮʠʠ, ʧʦʷʚʣʷʝʪʩʷ 

ʥʦʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʧʦʜʛʦʪʦʚʢʘ ʠ ʧʦʚʳʰʝʥʠʝ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʫʯʠʪʝʣʝʡ ʪʝʭʥʦʣʦʛʠʠ. ʄʥʦʛʠʝ ʧʝʜʘʛʦʛʠ ʦʩʦʟʥʘʶʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʤʝʥʝʥʠʡ ʚ ʩʬʝʨʝ ʧʨʝʧʦʜʘʚʘʥʠʷ ʩʚʦʝʛʦ ʧʨʝʜʤʝʪʘ ʠ ʧʦ ʤʝʨʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʚʥʝʜʨʷʶʪ ʥʦʚʳʝ ʬʦʨʤʳ ʠ ʤʝʪʦʜʳ ʧʨʝʧʦʜʘʚʘʥʠʷ. ʊʦ, ʯʪʦ 

ʧʨʦʠʟʦʰʝʣ ʩʜʚʠʛ ʚ ʩʦʟʥʘʥʠʠ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ, ʫʞʝ ʛʦʚʦʨʠʪ ʦ 

ʞʝʣʘʥʠʠ ʫʯʠʪʝʣʝʡ ʠʜʪʠ ʚ ʥʦʛʫ ʩ ʙʳʩʪʨʦ ʤʝʥʷʶʱʠʤʩʷ ʤʠʨʦʤ. ɺ ʩʚʷʟʠ ʩ 

ʧʦʷʚʣʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʧʘʨʢʦʚ, ʯʘʩʪʥʳʭ ʨʘʟʚʠʚʘʶʱʠʭ ʮʝʥʪʨʦʚ ʰʢʦʣʘ 

ʤʦʞʝʪ ʧʦʪʝʨʷʪʴ ʛʣʘʚʝʥʩʪʚʫʶʱʫʶ ʨʦʣʴ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʦʙʨʘʟʦʚʘʥʠʠ. 

ʇʦʵʪʦʤʫ, ʧʦʤʠʤʦ ʞʝʣʘʥʠʷ ʧʝʜʘʛʦʛʦʚ ʪʨʝʙʫʝʪʩʷ ʩʝʨʴʝʟʥʳʝ ʬʠʥʘʥʩʦʚʳʝ 

ʚʣʦʞʝʥʠʷ ʚ ʫʣʫʯʰʝʥʠʝ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʫʯʨʝʞʜʝʥʠʡ, ʚ ʧʦʷʚʣʝʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʦʤʝʱʝʥʠʡ, ʚ ʨʘʟʨʘʙʦʪʢʫ ʠ 

ʦʙʥʦʚʣʝʥʠʝ ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʦʩʦʙʠʡ ʧʦ 

ʪʝʭʥʦʣʦʛʠʠ, ʚ ʤʘʩʩʦʚʫʶ ʧʝʨʝʧʦʜʛʦʪʦʚʢʫ ʩʧʝʮʠʘʣʠʩʪʦʚ. ɺʦ ʚʩʝʭ ʘʢʪʫʘʣʴʥʳʭ 

ʚʦʧʨʦʩʘʭ ʥʝʚʦʟʤʦʞʥʦ ʦʙʦʡʪʠʩʴ ʙʝʟ ʘʢʪʠʚʥʦʛʦ ʫʯʘʩʪʠʷ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ 

ʦʨʛʘʥʦʚ ʥʘ ʢʘʞʜʦʤ ʫʨʦʚʥʝ. ʅʘʜʝʝʤʩʷ, ʯʪʦ ʩ ʠʭ ʧʦʤʦʱʴʶ ʘʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ 

ʧʨʝʧʦʜʘʚʘʥʠʷ ʧʨʝʜʤʝʪʘ çʊʝʭʥʦʣʦʛʠʷè ʙʫʜʫʪ ʨʝʰʝʥʳ ʚ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ. 
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ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ ʚʦʧʨʦʩ ʧʦʜʛʦʪʦʚʢʠ 

ʠʥʞʝʥʝʨʥʳʭ ʢʘʜʨʦʚ ʷʚʣʷʝʪʩʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʚʘʞʥʳʤ. ʂʘʯʝʩʪʚʦ 

ʠʥʞʝʥʝʨʥʳʭ ʢʘʜʨʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʘ, 

ʝʛʦ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʥʝʟʘʚʠʩʠʤʦʩʪʴ. ʉʝʡʯʘʩ ʚ ʈʦʩʩʠʠ 

ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʭ ʧʨʦʙʣʝʤ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʩʪʨʘʥʳ ʷʚʣʷʝʪʩʷ ʥʝʭʚʘʪʢʘ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʢ ʠʥʞʝʥʝʨʥʳʭ, ʪʘʢ 

ʠ ʨʘʙʦʯʠʭ ʢʘʜʨʦʚ. 

ɹʦʣʴʰʫʶ ʨʦʣʴ ʚ ʠʥʞʝʥʝʨʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ ʠʛʨʘʝʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ï ʵʪʦ ʦʨʛʘʥʠʟʦʚʘʥʥʳʡ ʧʨʦʮʝʩʩ 

ʦʙʫʯʝʥʠʷ ʠ ʚʦʩʧʠʪʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ, 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ, ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʣʠʯʥʦʩʪʠ ʦʙʫʯʘʝʤʳʭ ʯʝʨʝʟ 

ʨʘʟʚʠʪʠʝ ʪʚʦʨʯʝʩʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, ʢʦʤʧʣʝʢʩʘ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ, ʢʘʯʝʩʪʚ ʣʠʯʥʦʩʪʠ: ʩʦʮʠʘʣʴʥʦʡ 

ʘʜʘʧʪʠʚʥʦʩʪʠ, ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʛʦʪʦʚʥʦʩʪʠ ʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ [4]. 

ʄʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʥʦʡ 

ʯʘʩʪʴʶ ʠʥʞʝʥʝʨʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʦʜ ʢʦʪʦʨʳʤ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ 

ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ, ʘ ʪʘʢʞʝ 

ʢʦʤʧʣʝʢʩʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʠ ʚʦʩʧʠʪʘʥʠʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʪʝʭʥʠʢʠ ʠ 

ʪʝʭʥʦʣʦʛʠʠ ʢ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʠʥʞʝʥʝʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʟʘ ʩʯtʪ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʠ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ. 

ʇʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʠʥʞʝʥʝʨʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʜʦʣʞʝʥ ʠʤʝʪʴ ʠʥʞʝʥʝʨ. 

ʂʪʦ ʞʝ ʪʘʢʦʡ ʠʥʞʝʥʝʨ? ʀʥʞʝʥʝʨ ï ʩʧʝʮʠʘʣʠʩʪ, ʠʤʝʶʱʠʡ ʚʳʩʰʝʝ 

ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʧʦʣʴʟʫʶʱʠʡʩʷ ʧʨʠʦʙʨʝʪʝʥʥʳʤʠ ʟʥʘʥʠʷʤʠ ʜʣʷ 

ʨʘʟʨʝʰʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ, ʘ ʪʘʢʞʝ ʟʘʥʠʤʘʶʱʠʡʩʷ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʠ 

ʩʦʟʜʘʥʠʝʤ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ ʚʥʝʜʨʝʥʠʝʤ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʥʦʚʦʚʚʝʜʝʥʠʡ. 

ɺʩʝʤʠʨʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʖʅɽʉʂʆ ʧʨʝʜʣʘʛʘʝʪ ʩʚʦʸ ʦʧʨʝʜʝʣʝʥʠʝ 

"ʠʥʞʝʥʝʨʘ". ʕʪʦ ï ʨʘʙʦʪʥʠʢ, ʫʤʝʶʱʠʡ ʧʨʠʤʝʥʷʪʴ ʩʚʦʠ ʥʘʫʯʥʳʝ ʟʥʘʥʠʷ ʩ 
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ʪʚʦʨʯʝʩʢʠʤ ʧʦʜʭʦʜʦʤ, ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʠ ʩʦʟʜʘʚʘʪʴ ʧʨʦʤʳʰʣʝʥʥʳʝ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʤʘʰʠʥʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʬʦʨʤʫʣʠʨʦʚʘʪʴ ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ 

ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʥʦʚʳʝ ʤʝʪʦʜʳ, ʧʨʠ ʵʪʦʤ ʧʨʠʤʝʥʷʪʴ ʨʘʟʣʠʯʥʳʝ 

ʠʥʩʪʨʫʤʝʥʪʳ, ʫʤʝʪʴ ʠʭ ʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʠ ʧʦʣʴʟʦʚʘʪʴʩʷ ʠʤʠ ʚ 

ʩʦʚʝʨʰʝʥʩʪʚʝ, ʚ ʪʦʤ ʯʠʩʣʝ, ʟʥʘʷ ʠʭ ʚʩʝʚʦʟʤʦʞʥʳʝ ʧʦʚʝʜʝʥʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʧʨʝʜʫʛʘʜʳʚʘʷ ʠʭ ʧʦʩʣʝʜʩʪʚʠʷ. ʂʨʦʤʝ ʚʩʝʛʦ 

ʧʨʦʯʝʛʦ, ʠʥʞʝʥʝʨ ʜʦʣʞʝʥ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʚ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʩʝ 

ʧʦʩʣʝʜʩʪʚʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʪʨʘʟʠʪʴʩʷ ʥʘ ʵʢʦʥʦʤʠʢʝ ʠʣʠ ʦʙʱʝʩʪʚʝ. ʇʨʠ 

ʵʪʦʤ ʫʯʠʪʳʚʘʪʴ ʠ ʧʨʠʤʝʥʷʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʝʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʂʘʢ ʚʠʜʠʤ ʠʥʞʝʥʝʨʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʤʥʦʛʦʦʙʨʘʟʠʝ 

ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʤʠ ʤʦʞʥʦ ʦʚʣʘʜʝʪʴ, ʧʦʣʫʯʠʚ ʥʝʦʙʭʦʜʠʤʳʝ 

ʟʥʘʥʠʷ, ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ, ʦʙʫʯʘʷʩʴ ʚ ʚʫʟʝ ʧʦ ʢʚʘʣʠʬʠʢʘʮʠʠ çʠʥʞʝʥʝʨè. 

ʅʘʧʨʠʤʝʨ, ʫ ʤʝʥʷ ʚ ʜʠʧʣʦʤʝ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ 

ʤʥʦʛʦ ʣʝʪ ʥʘʟʘʜ ʥʘʧʠʩʘʥʦ ï çʠʥʞʝʥʝʨ-ʤʝʭʘʥʠʢè. ɹʦʣʴʰʝʡ ʯʘʩʪʴʶ ʢ 

ʢʚʘʣʠʬʠʢʘʮʠʠ çʠʥʞʝʥʝʨè ʜʦʙʘʚʣʷʝʪʩʷ ʝʱʸ ʠ ʥʘʠʤʝʥʦʚʘʥʠʝ ʠʥʞʝʥʝʨʥʦʡ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠ. 

ʉʨʘʚʥʠʚʘʪʴ ʠʥʞʝʥʝʨʥʫʶ ʧʦʜʛʦʪʦʚʢʫ ʚ ʚʫʟʝ ʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʧʦʜʛʦʪʦʚʢʦʡ ʚ ʰʢʦʣʝ ʩʣʦʞʥʦ. ʆʜʥʘʢʦ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ 

ʧʦʜʛʦʪʦʚʢʘ ʚ ʰʢʦʣʝ ʚʭʦʜʠʪ ʚ ʠʥʞʝʥʝʨʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʷʚʣʷʝʪʩʷ ʝʛʦ 

ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ. ʅʘ ʫʨʦʢʘʭ ʪʝʭʥʦʣʦʛʠʠ ʥʝʦʙʭʦʜʠʤʦ ʬʦʨʤʠʨʦʚʘʪʴ ʛʣʘʚʥʦʝ 

ï  ʞʝʣʘʥʠʝ ʟʘʥʠʤʘʪʴʩʷ ʪʝʭʥʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʭʦʯʫ 

ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʠʥʞʝʥʝʨʥʦʡ 

ʧʦʜʛʦʪʦʚʢʠ ʚʳʧʫʩʢʥʠʢʫ ʰʢʦʣʳ ʞʝʣʘʪʝʣʴʥʦ ʧʨʠʡʪʠ ʢ ʥʝʡ ʯʝʨʝʟ ʩʠʩʪʝʤʫ 

ʩʨʝʜʥʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʠ ʪʦʣʴʢʦ ʧʦʪʦʤ ʧʦʩʪʫʧʠʪʴ ʚ ʚʫʟ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʧʦʜʛʦʪʦʚʢʫ ʰʢʦʣʴʥʠʢʦʚ ʥʝʦʙʭʦʜʠʤʦ ʥʘʯʠʥʘʪʴ ʝʱʝ 

ʚ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ. 

ɼʣʷ ʵʪʦʛʦ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʧʫʪʝʡ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʦʙʨʘʟʦʚʘʥʠʠ 

ʰʢʦʣʴʥʠʢʦʚ. ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʠʭ ʥʠʭ. 

ɺʳʜʝʣʠʤ ʩʪʨʫʢʪʫʨʫ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ 

ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʰʢʦʣʝ: 

1. ʊʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ (ʫʨʦʢʠ ʪʝʭʥʦʣʦʛʠʠ). 

2. ʂʨʫʞʢʠ (ʦʙʲʝʜʠʥʝʥʠʷ) ʪʝʭʥʠʯʝʩʢʦʛʦ ʪʚʦʨʯʝʩʪʚʘ. 

3. ʌʦʨʤʠʨʦʚʘʥʠʝ ʣʦʛʠʯʝʩʢʦʛʦ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 
ʤʳʰʣʝʥʠʷ (ʬʠʟʠʢʘ, ʤʘʪʝʤʘʪʠʢʘ, ʯʝʨʯʝʥʠʝ). 

4. ɺʥʝʫʨʦʯʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʪʝʭʥʦʣʦʛʠʠ. 

5. ʇʨʦʬʠʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʢʣʘʩʩʳ. 

6. ʂʦʥʢʫʨʩʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʤʘʩʪʝʨʩʪʚʘ WordSkills. 

7. ʂʣʫʙʳ ʨʦʙʦʪʦʪʝʭʥʠʢʠ, ʪʝʭʥʦʧʘʨʢʠ. 

8. ʀʥʞʝʥʝʨʥʳʝ ʢʣʘʩʩʳ, ʢʚʘʥʪʦʨʠʫʤʳ. 

ʅʘ ʫʨʦʢʘʭ ʪʝʭʥʦʣʦʛʠʠ ʰʢʦʣʴʥʠʢʠ ʫʯʘʪʩʷ ʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʦʩʪʝʡʰʠʤʠ 

ʠʥʩʪʨʫʤʝʥʪʘʤʠ, ʧʨʠʩʧʦʩʦʙʣʝʥʠʷʤʠ, ʚʳʧʦʣʥʷʶʪ ʠʟʜʝʣʠʷ ʠʟ ʜʝʨʝʚʘ, 

ʤʝʪʘʣʣʘ, ʦʩʚʘʠʚʘʶʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʠʟʫʯʘʶʪ ʠʥʩʪʨʫʢʮʠʦʥʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʢʘʨʪʳ ʠ ʪ.ʜ. 
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ʆʩʥʦʚʫ ʦʙʫʯʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʰʢʦʣʴʥʠʢʦʚ, ʢʦʪʦʨʦʝ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩ ʪʝʭʥʠʯʝʩʢʠʤ ʪʚʦʨʯʝʩʪʚʦʤ. 

ɼʝʪʩʢʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʪʚʦʨʯʝʩʪʚʦ ʫʯʘʱʠʭʩʷ ï ʥʘʠʙʦʣʝʝ ʤʘʩʩʦʚʘʷ 

ʬʦʨʤʘ ʧʨʠʚʣʝʯʝʥʠʷ ʫʯʘʱʠʭʩʷ ʢ ʪʚʦʨʯʝʩʪʚʫ. ʊʝʭʥʠʯʝʩʢʦʝ ʪʚʦʨʯʝʩʪʚʦ ï ʵʪʦ 

ʢʦʥʩʪʨʫʢʪʦʨʩʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʩ ʵʣʝʤʝʥʪʘʤʠ 

ʧʦʣʝʟʥʦʩʪʠ ʠ ʥʦʚʠʟʥʳ. ʊʝʭʥʠʯʝʩʢʦʝ ʪʚʦʨʯʝʩʪʚʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʪʘʢʞʝ 

ʧʨʠʦʙʨʝʪʝʥʠʶ ʦʧʳʪʘ ʪʝʭʥʠʯʝʩʢʦʡ ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠʤʝʶʱʝʛʦ 

ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʣʠʯʥʦʩʪʠ. ɿʘʥʠʤʘʷʩʴ  ʪʝʭʥʠʯʝʩʢʠʤ 

ʪʚʦʨʯʝʩʪʚʦʤ, ʰʢʦʣʴʥʠʢ ʨʘʟʚʠʚʘʝʪ ʪʝʭʥʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ, ʩʧʦʩʦʙʥʦʩʪʠ ʢ 

ʪʝʭʥʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʊʝʭʥʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ ï ʵʪʦ ʩʧʦʩʦʙ ʦʪʨʘʞʝʥʠʷ ʚ ʩʦʟʥʘʥʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʩʬʝʨʝ ʪʝʭʥʠʯʝʩʢʠʭ ʦʙʨʘʟʦʚ, 

ʦʧʝʨʠʨʦʚʘʥʠʝ ʵʪʠʤʠ ʦʙʨʘʟʘʤʠ ʩ ʧʦʤʦʱʴʶ ʧʨʠʝʤʦʚ ʫʤʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝ ʪʦʣʴʢʦ ʚ ʠʭ ʩʪʘʪʠʯʝʩʢʦʤ, ʥʦ ʠ ʚ ʜʠʥʘʤʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ. 

ʂʦʥʢʨʝʪʥʳʤ ʧʨʦʷʚʣʝʥʠʝʤ ʪʝʭʥʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʧʦʥʠʤʘʥʠʝ ʪʝʭʥʠʢʠ: ʙʳʩʪʨʦʝ ʩʭʚʘʪʳʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ, ʧʨʠʥʮʠʧʘ ʝʛʦ ʜʝʡʩʪʚʠʷ, ʦʙʥʘʨʫʞʝʥʠʝ ʥʝʜʦʩʪʘʪʢʦʚ, 

ʥʝʩʦʚʝʨʰʝʥʩʪʚ ʚ ʥʠʭ, ʥʘʭʦʞʜʝʥʠʝ ʥʝʧʦʣʘʜʦʢ, ʠʟʲʷʥʦʚ ʚ ʪʝʭʥʠʯʝʩʢʠʭ 

ʫʩʪʨʦʡʩʪʚʘʭ ʠ ʤʝʭʘʥʠʟʤʘʭ, ʫʣʘʚʣʠʚʘʥʠʝ ʩʫʱʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʩʧʦʩʦʙʦʚ ʩʦʟʜʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʠ ʪ.ʜ. ɹʝʟ ʫʯʘʩʪʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʤʳʰʣʝʥʠʷ ʥʝʚʦʟʤʦʞʥʦ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʥʦʚʳʭ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʫʞʝ 

ʜʝʡʩʪʚʫʶʱʠʭ ʤʘʰʠʥ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʪ.ʝ. ʥʝʤʳʩʣʠʤʦ 

ʪʝʭʥʠʯʝʩʢʦʝ ʪʚʦʨʯʝʩʪʚʦ. 

ʉʚʝʜʝʥʠʷ ʦ ʬʦʨʤʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ, ʝʛʦ ʨʘʟʤʝʨʘʭ ʠ ʜʨʫʛʠʭ 

ʧʘʨʘʤʝʪʨʘʭ ʟʘʜʘʶʪʩʷ ʥʝ ʛʦʪʦʚʳʤʠ ʦʙʨʘʟʮʘʤʠ, ʢʘʢ ʚ ʦʙʳʯʥʦʤ ʤʳʰʣʝʥʠʠ, ʘ 

ʩʠʩʪʝʤʦʡ ʘʙʩʪʨʘʢʪʥʳʭ ʛʨʘʬʠʯʝʩʢʠʭ ʟʥʘʢʦʚ ʠ ʣʠʥʠʡ ï ʯʝʨʪʝʞʦʤ. ʇʨʠʯʝʤ 

ʯʝʨʪʝʞ ʥʝ ʜʘʝʪ ʛʦʪʦʚʦʛʦ ʦʙʨʘʟʘ ʧʦʥʷʪʠʷ, ʝʛʦ ʥʫʞʥʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʧʨʝʜʩʪʘʚʠʪʴ. 

ʊʝʭʥʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʦʙʳʯʥʦʤ ʤʳʰʣʝʥʠʠ, ʧʦʵʪʦʤʫ 

ʝʤʫ ʪʘʢʞʝ ʧʨʠʩʫʱʠ ʦʧʝʨʘʮʠʠ: ʩʨʘʚʥʝʥʠʝ, ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʝʥʠʝ, 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ, ʘʥʘʣʠʟ, ʩʠʥʪʝʟ ʠ ʜʨ. ʀʭ ʨʘʟʚʠʪʠʝ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʫʨʦʢʘʭ 

ʬʠʟʠʢʠ, ʤʘʪʝʤʘʪʠʢʠ, ʯʝʨʯʝʥʠʷ, ʪʝʭʥʦʣʦʛʠʠ.  

ʈʝʰʝʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʟʘʜʘʯ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʧʦʚʳʩʠʪʴ ʟʥʘʥʠʷ 

ʰʢʦʣʴʥʠʢʦʚ ʦ ʪʝʭʥʠʯʝʩʢʠʭ ʦʙʲʝʢʪʘʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ, ʥʦ ʠ 

ʧʦʤʦʛʘʝʪ ʦʙʫʯʠʪʴ ʨʘʙʦʪʝ ʩʦ ʩʧʨʘʚʦʯʥʦʡ ʣʠʪʝʨʘʪʫʨʦʡ ʠ ʜʨʫʛʠʤʠ 

ʠʩʪʦʯʥʠʢʘʤʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʟʜʝʩʴ 

ʪʘʢʞʝ ʠʤʝʝʪ ʚʳʧʦʣʥʝʥʠʝ ʰʢʦʣʴʥʠʢʘʤʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʠʟʫʯʝʥʠʝʤ ʫʩʪʨʦʡʩʪʚʘ ʠ ʧʨʠʥʮʠʧʘ ʜʝʡʩʪʚʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ. 

ʊʘʢʞʝ ʦʩʥʦʚʦʡ ʪʝʭʥʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʣʦʛʠʯʝʩʢʦʝ 

ʤʳʰʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ. 

ɺ ʨʘʟʚʠʪʠʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʦʩʦʙʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ 
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ʢ ʪʚʦʨʯʝʩʢʦʤʫ ʦʩʤʳʩʣʝʥʠʶ ʟʥʘʥʠʡ, ʚʣʘʜʝʥʠʶ ʤʝʪʦʜʠʢʦʡ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʪʚʦʨʯʝʩʪʚʘ, ʢʦʪʦʨʦʝ ʨʘʟʚʠʚʘʝʪ ʪʝʭʥʠʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ.  

ɻʣʘʚʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʷʚʣʷʶʪʩʷ: 

ʩʢʣʦʥʥʦʩʪʴ ʢ ʪʝʭʥʠʢʝ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʚʦʦʙʨʘʞʝʥʠʝ, ʥʘʙʣʶʜʘʪʝʣʴʥʦʩʪʴ, 

ʣʦʚʢʦʩʪʴ, ʪʦʯʥʦʩʪʴ ʛʣʘʟʦʤʝʨʘ, ʟʨʠʪʝʣʴʥʘʷ ʠ ʤʦʪʦʨʥʘʷ ʧʘʤʷʪʴ. 

ʈʘʟʚʠʪʠʶ ʪʝʭʥʠʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʩʧʦʩʦʙʩʪʚʫʝʪ:  ʢʦʥʩʪʨʫʢʪʦʨʩʢʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʪʠʧʘ ñʧʨʦʙʣʝʤʥʳʡ ʷʱʠʢò, 

ʟʘʜʘʯ ʥʘ ʜʦʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʠ ʧʝʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ, ʨʝʰʝʥʠʝ 

ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ (ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʟʘʜʘʯ), ʧʨʦʙʥʳʝ ʠ ʪʨʝʥʠʨʦʚʦʯʥʳʝ 

ʫʧʨʘʞʥʝʥʠʷ ʠ ʪ.ʜ.  

ɹʦʣʴʰʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʠʛʨʘʝʪ  

ʧʨʦʝʢʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʚ ʯʘʩʪʥʦʩʪʠ ʨʘʙʦʪʘ ʩ ʤʘʪʝʨʠʘʣʴʥʳʤʠ ʪʚʦʨʯʝʩʢʠʤʠ 

ʧʨʦʝʢʪʘʤʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. ʅʘʤʠ ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʨʘʙʦʪʳ ʩ ʪʚʦʨʯʝʩʢʠʤʠ 

ʧʨʦʝʢʪʘʤʠ, ʚ ʢʦʪʦʨʦʤ ʨʘʩʢʨʳʚʘʝʪʩʷ ʠʩʪʦʨʠʷ ʤʝʪʦʜʘ ʧʨʦʝʢʪʦʚ, ʚʦʧʨʦʩʳ 

ʩʦʜʝʨʞʘʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʠʪʝʣʷ ʠ ʫʯʝʥʠʢʘ, ʚʳʙʦʨʘ ʪʝʤʳ, ʵʪʘʧʦʚ ʨʘʙʦʪʳ, 

ʦʬʦʨʤʣʝʥʠʝ ʧʨʦʝʢʪʘ, ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ, ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ, 

ʧʦʨʷʜʦʢ ʟʘʱʠʪʳ ʠ ʜʨ. [2]. 

ɹʦʣʴʰʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʪʚʦʨʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʟʘʣʦʞʝʥʳ ʠ ʚʦ ʚʥʝʫʨʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʦ ʚʥʝʢʣʘʩʩʥʦʡ ʠ 

ʢʨʫʞʢʦʚʦʡ ʨʘʙʦʪʝ. ɺ ʢʨʫʞʢʘʭ ʪʝʭʥʠʯʝʩʢʦʛʦ ʪʚʦʨʯʝʩʪʚʘ ʰʢʦʣʴʥʠʢʠ 

ʧʦʣʫʯʘʶʪ ʨʘʟʣʠʯʥʳʝ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʟʥʘʥʠʷ, ʟʥʘʢʦʤʷʪʩʷ 

ʩ ʦʩʥʦʚʥʳʤʠ ʧʨʠʥʮʠʧʘʤʠ, ʢʦʪʦʨʳʤʠ ʨʫʢʦʚʦʜʩʪʚʫʝʪʩʷ ʢʦʥʩʪʨʫʢʪʦʨ, 

ʧʨʦʝʢʪʠʨʫʷ ʪʝʭʥʠʯʝʩʢʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʚ ʢʦʥʢʫʨʩʘʭ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʤʘʩʪʝʨʩʪʚʘ, ʚʳʩʪʘʚʢʘʭ ʪʝʭʥʠʯʝʩʢʦʛʦ ʪʚʦʨʯʝʩʪʚʘ, 

ʥʝʜʝʣʷʭ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ, ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʚʝʯʝʨʘʭ, ʪʝʭʥʠʯʝʩʢʠʭ 

ʢʦʥʬʝʨʝʥʮʠʷʭ ʠ ʪ.ʜ.  [1]. ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʜʨʫʛʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʪʝʭʥʠʢʝ ʠ ʪʨʫʜʫ ʚ ʰʢʦʣʝ. ʆʥʠ ʚʦʟʥʠʢʘʶʪ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʦʚʳʭ 

ʪʝʣʝʧʝʨʝʜʘʯ, ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʛʨ, ʢʠʥʦʬʠʣʴʤʦʚ. ʉ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʤʦʜʘ 

ʥʘ ʥʠʭ ʦʩʣʘʙʝʚʘʝʪ, ʦʥʠ ʧʦʩʪʝʧʝʥʥʦ ʠʩʯʝʟʘʶʪ, ʫʩʪʫʧʘʷ ʤʝʩʪʦ ʜʨʫʛʠʤ [3]. 

ʋʩʠʣʝʥʠʶ ʧʨʦʬʦʨʠʝʥʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʠ ʪʨʫʜʦʚʦʛʦ ʚʦʩʧʠʪʘʥʠʷ 

ʦʙʫʯʘʝʤʳʭ ʩʧʦʩʦʙʩʪʚʫʶʪ ʵʢʩʢʫʨʩʠʠ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʟʥʘʢʦʤʩʪʚʦ ʩ ʥʦʚʦʡ ʪʝʭʥʠʢʦʡ, ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ 

ʧʨʦʮʝʩʩʘʤʠ. 

ɺ ʩʪʨʫʢʪʫʨʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʤʳ ʚʳʜʝʣʠʣʠ ʠ 

ʧʨʦʬʠʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʢʣʘʩʩʳ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʠʟʫʯʝʥʠʶ 

ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ ʠ ʧʨʠʚʣʝʯʝʥʠʶ ʰʢʦʣʴʥʠʢʦʚ ʢ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʂ ʩʦʞʘʣʝʥʠʶ, ʘʜʤʠʥʠʩʪʨʘʮʠʷ ʰʢʦʣ ʥʝ ʩʪʨʝʤʠʪʩʷ ʢ ʠʭ 

ʩʦʟʜʘʥʠʶ, ʠ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʚ ʦʙʱʝʤ ʦʙʲʝʤʝ ʧʨʦʬʠʣʴʥʳʭ 

ʢʣʘʩʩʦʚ.  

ʊʘʢʞʝ ʦʩʦʙʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʠʥʪʝʨʝʩʘ ʢ ʪʝʭʥʠʢʝ ʠ 

ʧʦʣʫʯʝʥʠʶ ʠʤʠ ʙʘʟʦʚʳʭ ʟʥʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ ʠʛʨʘʶʪ 

ʠʥʞʝʥʝʨʥʳʝ ʢʣʘʩʩʳ, ʢʣʫʙʳ ʨʦʙʦʪʦʪʝʭʥʠʢʠ, ʪʝʭʥʦʧʘʨʢʠ, ʢʚʘʥʪʦʨʠʫʤʳ. 
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ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʰʢʦʣʴʥʠʢʠ ʩʪʘʣʠ ʧʨʠʥʠʤʘʪʴ ʫʯʘʩʪʠʝ ʠ ʚ 

ʢʦʥʢʫʨʩʘʭ Wordskills, ʢʦʪʦʨʳʝ ʠʟʥʘʯʘʣʴʥʦ ʧʣʘʥʠʨʦʚʘʣʠʩʴ ʜʣʷ ʩʠʩʪʝʤʳ 

ʩʨʝʜʥʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʅʘʢʦʧʣʝʥʥʳʡ ʚ ʩʠʩʪʝʤʝ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʠ ʦʧʳʪ ʪʨʫʜʦʚʦʛʦ 

ʦʙʫʯʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ 

ʩʦʜʝʨʞʘʥʠʷ ʧʦʜʛʦʪʦʚʢʠ ʧʦʜʨʘʩʪʘʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ ʢ ʪʨʫʜʫ ʩʨʝʜʩʪʚʘʤʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʙʣʘʩʪʠ çʊʝʭʥʦʣʦʛʠʷè, ʢʦʪʦʨʘʷ ʚ ʩʠʩʪʝʤʝ ʦʙʱʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʨʘʢʪʠʯʝʩʢʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ.  

ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʨʝʚʦʣʶʮʠʷ XXI ʚʝʢʘ, ʩʚʷʟʘʥʥʘʷ ʩ ʠʥʪʝʥʩʠʚʥʳʤ 

ʨʘʟʚʠʪʠʝʤ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ, ʨʦʙʦʪʦʪʝʭʥʠʢʠ, 

ʙʠʦʪʝʭʥʦʣʦʛʠʡ ʠ ʜʨ., ʪʨʝʙʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʥʘʫʯʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʘʜʝʢʚʘʪʥʦʛʦ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ 

ʤʠʨʦʚʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. ʐʢʦʣʘ ʥʝ ʜʦʣʞʥʘ ʩʪʦʷʪʴ ʚ ʩʪʦʨʦʥʝ. 

ɽʝ ʟʘʜʘʯʘ ï ʦʙʝʩʧʝʯʠʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʧʦʜʛʦʪʦʚʢʫ 

ʦʙʫʯʘʝʤʳʭ ʠ ʩʦʟʜʘʪʴ ʚʩʝ ʫʩʣʦʚʠʷ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʧʦʩʦʙʥʦʩʪʝʡ ʠ ʚʳʙʦʨʘ ʢʘʞʜʳʤ ʰʢʦʣʴʥʠʢʦʤ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʠ ʩ ʫʯʝʪʦʤ 

ʝʛʦ ʩʢʣʦʥʥʦʩʪʝʡ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ. 
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ʤʝʞʧʨʝʜʤʝʪʥʳʭ ʩʚʷʟʝʡ ʚ ʩʦʜʝʨʞʘʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ.  
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Abstract. The article discusses features of implementing interdisciplinary 

connections in the content of technological education.  
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ʆʩʦʙʝʥʥʦʩʪʴʶ ʩʦʜʝʨʞʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʝʛʦ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʩʪʴ. ʀʟʫʯʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʟʘʢʦʥʘʭ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ ʤʘʪʝʤʘʪʠʢʠ, 

ʬʠʟʠʢʠ, ʭʠʤʠʠ, ʙʠʦʣʦʛʠʠ ʠ ʜʨʫʛʠʭ ʧʨʝʜʤʝʪʦʚ. ʊʝʥʜʝʥʮʠʷ ʢ ʠʥʪʝʛʨʘʮʠʠ 

ʟʥʘʥʠʡ ʚʦʦʙʱʝ ʩʚʦʡʩʪʚʝʥʥʘ ʩʦʚʨʝʤʝʥʥʦʤʫ ʥʘʫʯʥʦʤʫ ʩʦʟʥʘʥʠʶ, ʯʪʦ 

ʚʳʨʘʞʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʪʝʩʥʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʥʘʫʢ, ʥʦ ʠ ʚ 

ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʛʨʘʥʠʮʝ ʩʤʝʞʥʳʭ ʥʘʫʢ ï 

ʙʠʦʪʝʭʥʦʣʦʛʠʠ, ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ, ʥʝʡʨʦʪʝʭʥʦʣʦʛʠʠ ʠ ʜʨ. 

ʉʝʛʦʜʥʷ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ STEM-ʦʙʨʘʟʦʚʘʥʠʝ ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʝʪʩʷ ʚ 

ʨʘʟʣʠʯʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ.  ʅʘʚʳʢʠ ʤʝʞʦʪʨʘʩʣʝʚʦʡ 

ʢʦʤʤʫʥʠʢʘʮʠʠ (ʧʦʥʠʤʘʥʠʝ ʪʝʭʥʦʣʦʛʠʡ, ʧʨʦʮʝʩʩʦʚ ʠ ʨʳʥʦʯʥʦʡ ʩʠʪʫʘʮʠʠ ʚ 

ʨʘʟʥʳʭ ʩʤʝʞʥʳʭ ʠ ʥʝʩʤʝʞʥʳʭ ʦʪʨʘʩʣʷʭ) ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ 

ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʩʧʝʮʠʘʣʠʩʪʘ ʙʫʜʫʱʝʛʦ. ʇʦʵʪʦʤʫ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʠʥʪʝʟʘ ʟʥʘʥʠʡ, ʠʭ ʢʦʤʧʣʝʢʩʥʦʛʦ ʫʩʚʦʝʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ ʚ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ʩʪʘʥʦʚʠʪʩʷ ʦʩʥʦʚʘʥʠʝʤ 

ʨʘʟʚʠʪʠʷ ʤʝʞʧʨʝʜʤʝʪʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʄʝʞʧʨʝʜʤʝʪʥʳʝ ʩʚʷʟʠ ʚ ʰʢʦʣʴʥʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʦʙʨʘʟʦʚʘʥʠʠ 

ʷʚʣʷʶʪʩʷ ʢʦʥʢʨʝʪʥʳʤ ʚʳʨʘʞʝʥʠʝʤ ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, 

ʧʨʦʠʩʭʦʜʷʱʠʭ ʩʝʛʦʜʥʷ ʚ ʥʘʫʢʝ ʠ ʚ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ. ʕʪʠ ʩʚʷʟʠ ʠʛʨʘʶʪ 

ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʦʚʳʰʝʥʠʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʠ ʥʘʫʯʥʦ-ʪʝʦʨʝʪʠʯʝʩʢʦʡ 
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ʧʦʜʛʦʪʦʚʢʠ, ʩʫʱʝʩʪʚʝʥʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʦʚʣʘʜʝʥʠʝ 

ʰʢʦʣʴʥʠʢʘʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ. 

ʀʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʚ ʨʝʘʣʠʟʘʮʠʠ ʩʚʷʟʠ ʪʝʭʥʦʣʦʛʠʠ, 

ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʭ ʠ ʛʫʤʘʥʠʪʘʨʥʳʭ ʧʨʝʜʤʝʪʦʚ ʧʦʟʚʦʣʷʝʪ ʧʦʣʥʝʝ 

ʨʘʩʢʨʳʪʴ ʧʝʨʝʜ ʦʙʫʯʘʶʱʠʤʠʩʷ ʟʘʢʦʥʳ ʧʨʠʨʦʜʳ ʠ ʦʙʱʝʩʪʚʘ, ʜʘʪʴ 

ʦʙʦʙʱʝʥʥʳʝ ʧʦʥʷʪʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ, ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʠ ʩʦʮʠʘʣʴʥʦʡ ʞʠʟʥʠ.  

ʆʜʥʘ ʠʟ ʚʘʞʥʳʭ ʟʘʜʘʯ ʧʨʝʜʤʝʪʘ çʊʝʭʥʦʣʦʛʠʷè ï ʧʦʢʘʟʘʪʴ ʫʯʘʱʠʤʩʷ  

ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʭ ʠ ʛʫʤʘʥʠʪʘʨʥʳʭ ʟʥʘʥʠʡ,  

ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ 

ʪʝʭʥʦʣʦʛʠʷʭ. ʆʩʦʟʥʘʥʠʝ ʦʙʫʯʘʶʱʠʤʠʩʷ ʞʠʟʥʝʥʥʦʡ, ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʮʝʥʥʦʩʪʠ çʘʢʘʜʝʤʠʯʝʩʢʠʭè ʟʥʘʥʠʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʝ ʪʦʣʴʢʦ ʨʘʟʚʠʪʠʶ 

ʤʦʪʠʚʘʮʠʠ ʫʯʝʥʠʷ, ʥʦ ʠ ʨʘʩʢʨʳʚʘʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʟʥʘʯʠʤʦʩʪʴ ʧʦʥʷʪʠʡ, 

ʷʚʣʝʥʠʡ, ʟʘʢʦʥʦʚ, ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ, 

ʬʦʨʤʠʨʫʝʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʛʨʘʤʦʪʥʦʩʪʴ [2]. 

ʅʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʤʦʩʪʴ ʤʝʞʧʨʝʜʤʝʪʥʳʭ ʩʚʷʟʝʡ ʚ ʫʯʝʙʥʦʤ 

ʧʨʦʮʝʩʩʝ, ʘʥʘʣʠʟ ʰʢʦʣʴʥʦʡ ʧʨʘʢʪʠʢʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʤʝʞʧʨʝʜʤʝʪʥʳʝ 

ʩʚʷʟʠ ʩʣʘʙʦ ʨʝʘʣʠʟʫʶʪʩʷ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ, ʘ  ʫ ʫʯʠʪʝʣʝʡ ʪʝʭʥʦʣʦʛʠʠ 

ʚʳʟʳʚʘʝʪ ʟʘʪʨʫʜʥʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʞʧʨʝʜʤʝʪʥʳʭ ʩʚʷʟʝʡ ʚ ʧʨʦʮʝʩʩʝ 

ʧʨʝʧʦʜʘʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʠʟʫʯʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʚʦʧʨʦʩʦʚ 

ʯʝʨʝʟ ʧʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ ʠ ʥʘʙʣʶʜʝʥʠʷ ʧʨʠʚʦʜʷʪ ʦʙʫʯʘʶʱʝʛʦʩʷ ʢ 

ʧʦʥʠʤʘʥʠʶ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠ ʷʚʣʝʥʠʡ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʪʝʭ ʠʣʠ 

ʠʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʠʣʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ. ʆʙʣʘʜʘʷ ʜʦʩʪʘʪʦʯʥʳʤ 

ʧʨʘʢʪʠʯʝʩʢʠʤ ʦʧʳʪʦʤ, ʫʯʘʱʠʝʩʷ ʙʳʩʪʨʝʝ ʠ ʵʬʬʝʢʪʠʚʥʝʝ ʚʢʣʶʯʘʶʪʩʷ ʚ 

ʧʨʦʮʝʩʩ çʦʪʢʨʳʪʠʷè ʟʘʢʦʥʦʚ, ʪʝʦʨʠʡ ʠ ʷʚʣʝʥʠʡ, ʫʯʘʪʩʷ ʘʨʛʫʤʝʥʪʠʨʦʚʘʪʴ, 

ʧʨʦʚʦʜʠʪʴ ʩʨʘʚʥʝʥʠʷ, ʥʘʭʦʜʠʪʴ ʧʨʠʯʠʥʫ ʷʚʣʝʥʠʡ, ʚʠʜʝʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʤʝʞʧʨʝʜʤʝʪʥʳʭ ʩʚʷʟʝʡ ʘʢʪʫʘʣʠʟʠʨʫʝʪ 

ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤʥʦʛʦ ʤʳʰʣʝʥʠʷ ʫ ʦʙʫʯʘʶʱʝʛʦʩʷ, ʛʠʙʢʦʩʪʴ ʫʤʘ, ʫʤʝʥʠʝ 

ʧʝʨʝʥʦʩʠʪʴ ʠ ʦʙʦʙʱʘʪʴ ʟʥʘʥʠʷ ʠʟ ʨʘʟʥʳʭ ʧʨʝʜʤʝʪʦʚ. ɺ ʧʨʦʮʝʩʩʝ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʩʚʦʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʰʢʦʣʴʥʠʢʠ ʤʦʛʫʪ ʫʚʠʜʝʪʴ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠ 

ʪʝʦʨʠʡ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʠʤʠ ʠʟʫʯʘʪʴʩʷ ʧʦʟʜʥʝʝ ʚ ʢʫʨʩʘʭ ʬʠʟʠʢʠ, ʭʠʤʠʠ ʠ 

ʙʠʦʣʦʛʠʠ. 

ʅʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʝ ʚ  

ʧʨʦʛʨʘʤʤʝ ʠ ʩʝʨʠʠ ʫʯʝʙʥʠʢʦʚ ʜʣʷ V-IX ʢʣʘʩʩʦʚ ʧʦʜ ʨʝʜ. ɺ.ʄ. ʂʘʟʘʢʝʚʠʯʘ, 

ʦʪʨʘʞʘʝʪ  ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʦʩʥʦʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ 

ʩʦʚʨʝʤʝʥʥʫʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʩʨʝʜʫ, ʚ ʪʦʤ ʯʠʩʣʝ: ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ; 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʫʩʪʨʦʡʩʪʚʘʤʠ ʠ ʤʘʰʠʥʘʤʠ; ʦʩʥʦʚʥʳʝ 

ʵʣʝʤʝʥʪʳ ʘʚʪʦʤʘʪʠʢʠ; ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ; ʨʦʙʦʪʳ ʠ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘ; ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ; ʩʫʱʥʦʩʪʴ ʢʦʤʤʫʥʠʢʘʮʠʠ; 

ʩʪʨʫʢʪʫʨʘ ʧʨʦʮʝʩʩʘ ʢʦʤʤʫʥʠʢʘʮʠʠ; ʢʘʥʘʣʳ ʩʚʷʟʠ ʧʨʠ ʢʦʤʤʫʥʠʢʘʮʠʠ; 

ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ; 

ʚʦʩʧʨʠʷʪʠʝ ʠʥʬʦʨʤʘʮʠʠ; ʢʦʜʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠ ʧʝʨʝʜʘʯʝ 
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ʩʚʝʜʝʥʠʡ; ʩʠʤʚʦʣʳ ʢʘʢ ʩʨʝʜʩʪʚʦ ʢʦʜʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ; ʩʦʮʠʘʣʴʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ; ʤʘʨʢʝʪʠʥʛ; ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ ʚ ʤʝʥʝʜʞʤʝʥʪʝ; ʤʝʪʦʜʳ ʠ 

ʩʨʝʜʩʪʚʘ ʪʚʦʨʯʝʩʢʦʡ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; ʙʠʦʪʝʭʥʦʣʦʛʠʠ; ʢʣʝʪʦʯʥʘʷ ʠ 

ʛʝʥʥʘʷ ʠʥʞʝʥʝʨʠʷ ʠ ʜʨ. [1]. 

ʋʯʠʪʝʣʶ ʪʝʭʥʦʣʦʛʠʠ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʙʠʨʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʚ 

ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ, ʥʦ ʠ ʟʥʘʪʴ 

ʧʨʦʛʨʘʤʤʥʳʡ ʤʘʪʝʨʠʘʣ ʧʨʝʜʤʝʪʦʚ, ʩ ʢʦʪʦʨʳʤʠ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ 

ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʤʝʞʧʨʝʜʤʝʪʥʳʝ ʩʚʷʟʠ. ʕʪʦ ï ʩʣʦʞʥʘʷ ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ, 

ʢʦʪʦʨʘʷ ʥʘʧʨʘʚʣʝʥʘ ʥʝ ʪʦʣʴʢʦ ʥʘ ʘʥʘʣʠʟ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʶ ʫʯʝʙʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʧʦ ʩʤʝʞʥʳʤ ʧʨʝʜʤʝʪʘʤ, ʥʦ ʠ ʥʘ ʤʝʪʦʜʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʠʜʘʢʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʚ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʤʥʦʛʦʩʪʦʨʦʥʥʠʭ 

ʤʝʞʧʨʝʜʤʝʪʥʳʭ ʩʚʷʟʝʡ. ʇʨʠ ʫʩʪʘʥʦʚʣʝʥʠʠ ʤʝʞʧʨʝʜʤʝʪʥʳʭ ʩʚʷʟʝʡ, 

ʫʯʠʪʝʣʶ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢʠʝ ʟʥʘʥʠʷ, ʧʨʠʚʣʝʢʘʝʤʳʝ ʠʟ 

ʜʨʫʛʠʭ ʧʨʝʜʤʝʪʦʚ, ʫʞʝ ʧʦʣʫʯʝʥʳ ʫʯʘʱʠʤʠʩʷ, ʘ ʢʘʢʦʡ ʤʘʪʝʨʠʘʣ ʝʱʝ ʪʦʣʴʢʦ 

ʧʨʝʜʩʪʦʠʪ ʠʟʫʯʘʪʴ ʚ ʙʫʜʫʱʝʤ. ʊʦʯʥʘʷ ʭʨʦʥʦʣʦʛʠʷ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʤʝʞʧʨʝʜʤʝʪʥʳʭ ʩʚʷʟʝʡ ʚʦʟʤʦʞʥʘ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʫʯʠʪʝʣʝʡ-

ʧʨʝʜʤʝʪʥʠʢʦʚ, ʘ ʪʘʢʞʝ ʘʥʘʣʠʟʝ ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʫʯʝʙʥʳʭ 

ʧʨʝʜʤʝʪʦʚ, ʩ ʢʦʪʦʨʳʤʠ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʠʝ ʤʝʞʧʨʝʜʤʝʪʥʳʭ ʩʚʷʟʝʡ. 
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Abstract. The article presents the main trends in the development of labor 

training and upbringing in modern Russian schools, considered on the example 

of the subject area "Technology". The main problems and trends of this 

discipline are highlighted and the possibilities of its improvement and 

development are considered. Some activities, guidelines and documents are 

presented that show the relevance and reflect the challenges to improve this area. 
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ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʨʦʩʩʠʡʩʢʦʡ ʰʢʦʣʝ ʥʘ ʪʨʫʜʦʚʦʝ ʚʦʩʧʠʪʘʥʠʝ ʠ 

ʦʙʫʯʝʥʠʝ ʫʯʘʱʠʭʩʷ ʥʘʧʨʘʚʣʝʥʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʦʙʣʘʩʪʴ çʊʝʭʥʦʣʦʛʠʷè, 

ʢʦʥʮʝʧʮʠʷ ʠ ʧʨʦʛʨʘʤʤʘ ʢʦʪʦʨʦʡ ʩʦʟʜʘʚʘʣʠʩʴ ʚ ʧʨʝʝʤʩʪʚʝʥʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ 

ʩ ʧʨʦʛʨʘʤʤʦʡ ʪʨʫʜʦʚʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʩʦʚʝʪʩʢʦʡ ʰʢʦʣʝ. ʇʨʠ ʵʪʦʤ 

ʥʘʤʝʯʘʣʘʩʴ ʮʝʣʴ ʩʦʭʨʘʥʝʥʠʷ ʢʘʜʨʦʚ, ʤʘʪʝʨʠʘʣʴʥʦʡ ʙʘʟʳ ʠ ʚʩʝʛʦ ʮʝʥʥʦʛʦ, 

ʯʪʦ ʚʢʣʶʯʘʣʘ ʚ ʩʝʙʷ ʨʘʥʝʝ ʧʨʦʛʨʘʤʤʘ ʪʨʫʜʦʚʦʛʦ ʦʙʫʯʝʥʠʷ: ʪʝʭʥʦʣʦʛʠʠ 

ʦʙʨʘʙʦʪʢʠ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʪʢʘʥʠ ʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, 

ʵʣʝʤʝʥʪʳ ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ ʠ ʘʚʪʦʤʘʪʠʢʠ, ʘ ʪʘʢʞʝ ʯʝʨʯʝʥʠʝ.  

ʆʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʙʣʘʩʪʠ çʊʝʭʥʦʣʦʛʠʷè ʚ 

ʩʦʜʝʨʞʘʥʠʠ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʛʨʘʤʦʪʥʦʩʪʠ, ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ, ʤʠʨʦʚʦʟʟʨʝʥʠʷ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʢʫʣʴʪʫʨʳ ʰʢʦʣʴʥʠʢʘ, ʩʠʩʪʝʤʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʟʥʘʥʠʡ 

ʠ ʫʤʝʥʠʡ, ʚʦʩʧʠʪʘʥʠʝ ʪʨʫʜʦʚʳʭ, ʛʨʘʞʜʘʥʩʢʠʭ ʠ ʧʘʪʨʠʦʪʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ 

ʣʠʯʥʦʩʪʠ ʫʯʘʱʠʭʩʷ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʝ ʚ ʫʩʣʦʚʠʷʭ ʨʳʥʢʘ 

ʪʨʫʜʘ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʛʫʤʘʥʠʩʪʠʯʝʩʢʠʭ ʚʟʛʣʷʜʦʚ.  

ʇʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʫʩʚʦʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʧʨʝʜʤʝʪʘ çʊʝʭʥʦʣʦʛʠʷè 

ʧʦʤʦʞʝʪ ʫʯʘʱʠʤʩʷ ʩʦʟʥʘʪʝʣʴʥʦ ʠ ʪʚʦʨʯʝʩʢʠ ʚʳʙʠʨʘʪʴ ʥʘʠʙʦʣʝʝ 

ʦʧʪʠʤʘʣʴʥʳʝ ʩʧʦʩʦʙʳ ʠ ʤʝʪʦʜʳ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩ 

ʫʯʝʪʦʤ ʝʝ ʧʦʩʣʝʜʩʪʚʠʡ ʜʣʷ ʵʢʦʣʦʛʠʠ, ʦʙʱʝʩʪʚʘ;  ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʨʘʟʚʠʪʠʶ ʩʠʩʪʝʤʥʦʛʦ, ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʳʰʣʝʥʠʷ; ʚʦʩʧʠʪʘʥʠʶ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʚ ʦʚʣʘʜʝʥʠʠ ʥʝʦʙʭʦʜʠʤʳʤʠ ʥʦʚʳʤʠ ʟʥʘʥʠʷʤʠ ʠ 

ʫʤʝʥʠʷʤʠ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʠʭ ʚ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʦ ʤʥʦʛʠʭ ʰʢʦʣʘʭ ʥʝʪ ʥʝʦʙʭʦʜʠʤʳʭ 

ʫʩʣʦʚʠʡ ʜʣʷ ʧʦʣʥʦʮʝʥʥʦʛʦ ʧʨʝʧʦʜʘʚʘʥʠʷ ʧʨʝʜʤʝʪʘ çʊʝʭʥʦʣʦʛʠʷè, ʯʘʩʪʦ 

ʦʪʩʫʪʩʪʚʫʶʪ ʤʘʩʪʝʨʩʢʠʝ, ʠʟ-ʟʘ ʩʭʦʞʝʩʪʠ ʥʘʟʚʘʥʠʷ ʜʘʥʥʳʡ ʧʨʝʜʤʝʪ 
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ʦʪʢʨʦʚʝʥʥʦ ʟʘʤʝʥʷʝʪʩʷ ʢʦʤʧʴʶʪʝʨʥʳʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ 

ʣʠʙʦ ʜʨʫʛʠʤʠ ʧʨʝʜʤʝʪʘʤʠ, ʩʦʢʨʘʱʘʝʪʩʷ ʚʨʝʤʷ ʥʘ ʠʟʫʯʝʥʠʝ çʊʝʭʥʦʣʦʛʠʠè, 

ʥʦʚʦʝ ʫʯʝʙʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʥʝ ʧʦʩʪʘʚʣʷʝʪʩʷ, ʘ ʧʦʩʪʘʚʣʷʝʤʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦ ʢʘʯʝʩʪʚʫ (ʟʘʧʘʩʫ ʧʨʦʯʥʦʩʪʠ, ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ, 

ʥʘʜʝʞʥʦʩʪʠ), ʢʦʪʦʨʳʤʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʦʩʴ ʦʪʝʯʝʩʪʚʝʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʩʦʚʝʪʩʢʦʛʦ ʚʨʝʤʝʥʠ. ʀʤʝʶʱʝʝʩʷ ʦʙʦʨʫʜʦʚʘʥʠʝ ʤʦʨʘʣʴʥʦ ʠ ʬʠʟʠʯʝʩʢʠ 

ʫʩʪʘʨʝʚʘʝʪ ʠ ʯʘʩʪʦ ʚʳʭʦʜʠʪ ʠʟ ʩʪʨʦʷ, ʧʣʦʱʘʜʠ ʫʯʝʙʥʳʭ ʤʘʩʪʝʨʩʢʠʭ 

ʩʦʢʨʘʱʘʶʪʩʷ ʠʣʠ ʪʘʢʠʝ ʤʘʩʪʝʨʩʢʠʝ ʣʠʢʚʠʜʠʨʫʶʪʩʷ, ʨʘʩʭʦʜʥʳʝ ʤʘʪʝʨʠʘʣʳ 

ʥʝ ʦʧʣʘʯʠʚʘʶʪʩʷ, ʥʝ ʭʚʘʪʘʝʪ ʫʯʠʪʝʣʝʡ-ʤʫʞʯʠʥ ʜʣʷ ʦʙʫʯʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʤʫ 

ʪʨʫʜʫ, ʠʤʝʶʱʠʝʩʷ ʢʘʜʨʳ ʫʯʠʪʝʣʝʡ ʩʪʘʨʝʶʪ ʠ ʫʭʦʜʷʪ ʠʟ ʰʢʦʣ ʚ ʩʚʷʟʠ ʩ 

ʩʦʢʨʘʱʝʥʠʝʤ ʥʘʛʨʫʟʢʠ, ʟʘʢʨʳʚʘʶʪʩʷ ʤʝʞʰʢʦʣʴʥʳʝ ʫʯʝʙʥʳʝ ʢʦʤʙʠʥʘʪʳ 

(ʄʋʂʠ). 

ʅʘʧʨʠʤʝʨ, ʚ ʦʜʥʦʡ ʠʟ ʰʢʦʣ ʛ. ʄʦʩʢʚʳ ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʤʘʩʪʝʨʩʢʠʝ ʜʣʷ 

ʫʨʦʢʦʚ çʊʝʭʥʦʣʦʛʠʠè, ʥʘ ʚʦʧʨʦʩ ʢʦʛʜʘ ʦʥʠ ʧʨʠʤʝʨʥʦ ʙʳʣʠ 

ʣʠʢʚʠʜʠʨʦʚʘʥʳ, ʢʦʣʣʝʛʠ ʦʪʚʝʪʠʣʠ ʙʦʣʴʰʝ 10 ʣʝʪ ʥʘʟʘʜ. ʊʝʤ ʩʘʤʳʤ 

ʫʯʘʱʠʝʩʷ ʚ ʪʘʢʠʭ ʩʨʝʜʥʠʭ ʰʢʦʣʘʭ ʥʝ ʜʦʧʦʣʫʯʘʶʪ ʪʨʫʜʦʚʦʝ ʚʦʩʧʠʪʘʥʠʝ ʠ 

ʦʙʫʯʝʥʠʝ; ʠ ʪʘʢʘʷ ʩʠʪʫʘʮʠʷ ʦʪʤʝʯʘʝʪʩʷ ʚʦ ʤʥʦʛʠʭ ʰʢʦʣʘʭ ʛ. ʄʦʩʢʚʳ ʠ 

ʜʨʫʛʠʭ ʨʝʛʠʦʥʦʚ.  

ʊʦʛʜʘ ʢʘʢ ʪʨʫʜʦʚʦʝ ʦʙʫʯʝʥʠʝ ʠ ʚʦʩʧʠʪʘʥʠʝ ʧʨʠ ʠʟʫʯʝʥʠʠ 

çʊʝʭʥʦʣʦʛʠʠè ʚ ʰʢʦʣʝ ʦʨʠʝʥʪʠʨʫʶʪ ʰʢʦʣʴʥʠʢʦʚ ʥʘ ʚʳʙʦʨ ʨʘʙʦʯʠʭ 

ʧʨʦʬʝʩʩʠʡ, ʥʘ ʦʙʫʯʝʥʠʝ ʚ ʩʠʩʪʝʤʝ ʥʘʯʘʣʴʥʦʛʦ ʠ ʩʨʝʜʥʝʛʦ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʦ ʚʦʟʨʦʞʜʝʥʠʠ ʢʦʪʦʨʦʛʦ 

ʛʦʚʦʨʠʪʩʷ ʚ ʧʦʩʣʘʥʠʷʭ ʠ ʚʳʩʪʫʧʣʝʥʠʷʭ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʧʦʩʣʝʜʥʠʭ ʣʝʪ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ʚʳʩʪʫʧʣʝʥʠʠ ɺ.ɺ. ʇʫʪʠʥʘ 20 ʬʝʚʨʘʣʷ 2019 

ʛʦʜʘ ʙʳʣʦ ʩʢʘʟʘʥʦ: çʅʘʤ ʥʝʦʙʭʦʜʠʤʳ ʩʧʝʮʠʘʣʠʩʪʳ, ʩʧʦʩʦʙʥʳʝ ʨʘʙʦʪʘʪʴ ʥʘ 

ʧʝʨʝʜʦʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚʘʭ, ʩʦʟʜʘʚʘʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʨʳʚʥʳʝ 

ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ. ɼʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʰʠʨʦʢʦʝ ʚʥʝʜʨʝʥʠʝ 

ʦʙʥʦʚʣʝʥʥʳʭ ʫʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʦʨʛʘʥʠʟʦʚʘʪʴ ʧʦʜʛʦʪʦʚʢʫ ʢʘʜʨʦʚ ʜʣʷ ʪʝʭ ʦʪʨʘʩʣʝʡ, ʢʦʪʦʨʳʝ 

ʝʱʝ ʪʦʣʴʢʦ ʬʦʨʤʠʨʫʶʪʩʷè [1]. 

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚʘʞʥʦ ʪʘʢʞʝ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, 

ʯʪʦ ʧʨʠʦʙʨʝʪʝʥʥʳʝ ʚ ʧʨʦʮʝʩʩʝ ʪʨʫʜʦʚʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʥʘʯʘʣʴʥʳʝ 

ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ ʥʝʦʙʭʦʜʠʤʳ ʤʦʣʦʜʝʞʠ 

ʜʣʷ ʦʩʚʦʝʥʠʷ ʚʦʝʥʥʦʡ ʪʝʭʥʠʢʠ ʚ ʧʝʨʠʦʜ ʩʣʫʞʙʳ ʚ ɺʦʦʨʫʞʝʥʥʳʭ ʩʠʣʘʭ ʈʌ.  

ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ɹʘʟʠʩʥʦʤ ʫʯʝʙʥʦʤ ʧʣʘʥʝ (ʦʪ 

ʬʝʚʨʘʣʷ 2011 ʛ.) ʪʝʭʥʦʣʦʛʠʷ ʠʟʫʯʘʣʘʩʴ ʧʦ 2 ʯʘʩʘ ʚ ʥʝʜʝʣʶ ʚ 5-6 ʢʣʘʩʩʘʭ, ʠ 

ʧʦ 1 ʯʘʩʫ ʚ ʥʝʜʝʣʶ ʚ 7-8 ʢʣʘʩʩʘʭ. ɺ ʧʨʦʝʢʪʝ ʌɻʆʉ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ (ʦʪ 

15 ʬʝʚʨʘʣʷ 2011 ʛ.) ʚ ʩʪʘʨʰʝʡ ʰʢʦʣʝ ʪʝʭʥʦʣʦʛʠʷ ʚʢʣʶʯʝʥʘ ʚ ʯʠʩʣʦ 

ʧʨʝʜʤʝʪʦʚ ʧʦ ʚʳʙʦʨʫ. ʆʪʤʝʯʘʝʪʩʷ ʩʦʢʨʘʱʝʥʠʝ ʯʠʩʣʘ ʯʘʩʦʚ ʥʘ ʫʨʦʢʠ 

çʊʝʭʥʦʣʦʛʠʠè ʚ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ. ɺ ʧʨʠʤʝʨʥʦʡ ʦʩʥʦʚʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʧʨʦʛʨʘʤʤʝ ʥʘʯʘʣʴʥʦʛʦ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʦʪ 8 ʘʧʨʝʣʷ 2015 ʛ. ʚʳʜʝʣʝʥʦ ʧʦ 

1 ʯʘʩʫ ʚ ʥʝʜʝʣʶ ʩ 1-4 ʢʣʘʩʩ, ʚʢʣʶʯʘʷ ʧʨʘʢʪʠʢʫ ʨʘʙʦʪʳ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʟʘ 

ʩʯʝʪ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʦʙʨʘʙʦʪʢʝ ʤʘʪʝʨʠʘʣʦʚ.  
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ʆʪʤʝʯʘʝʪʩʷ ʩʦʢʨʘʱʝʥʠʝ ʯʠʩʣʘ ʯʘʩʦʚ ʥʘ ʠʟʫʯʝʥʠʝ çʊʝʭʥʦʣʦʛʠʠè ʚ 

ʦʩʥʦʚʥʦʡ ʰʢʦʣʝ (5-9 ʢʣʘʩʩʳ). ʅʘʧʨʠʤʝʨ, ʚ ʇʨʠʤʝʨʥʦʡ ʦʩʥʦʚʥʦʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʝ ʦʩʥʦʚʥʦʛʦ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 2015 ʛʦʜʘ 

çʊʝʭʥʦʣʦʛʠʷè ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 5-7 ʢʣʘʩʩʘʭ ʧʦ 2 ʯʘʩʘ ʚ ʥʝʜʝʣʶ, ʚ 8 ʢʣʘʩʩʝ ï  

1 ʯʘʩ ʚ ʥʝʜʝʣʶ, ʚ 9 ʢʣʘʩʩʝ çʊʝʭʥʦʣʦʛʠʷè ʥʝ ʧʨʝʜʩʪʘʚʣʝʥʘ.* ʇʨʘʢʪʠʯʝʩʢʠ 

ʣʠʢʚʠʜʠʨʦʚʘʥʘ ʚʘʞʥʝʡʰʘʷ ʩʦʩʪʘʚʥʘʷ ʯʘʩʪʴ çʊʝʭʥʦʣʦʛʠʠè ï çʏʝʨʯʝʥʠʝè, ʧʦ 

ʩʫʪʠ, ʷʚʣʷʶʱʘʷʩʷ çʷʟʳʢʦʤ ʪʝʭʥʠʢʠè. ɿʘʢʨʳʪʳ ʤʥʦʛʠʝ ʤʝʞʰʢʦʣʴʥʳʝ 

ʫʯʝʙʥʳʝ ʢʦʤʙʠʥʘʪʳ ʥʘ ʙʘʟʝ ʢʦʪʦʨʳʭ ʨʘʥʴʰʝ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ 

ʧʨʝʜʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʦʚ. çʊʝʭʥʦʣʦʛʠʷè, ʢʘʢ 

ʫʯʝʙʥʘʷ ʜʠʩʮʠʧʣʠʥʘ, ʥʝ ʚʢʣʶʯʝʥʘ ʚ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʝ ʷʜʨʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʝ 

ʚʭʦʜʠʪ ʚ ɽɻʕ, ʥʝ ʚʢʣʶʯʝʥʘ ʚ ʧʝʨʝʯʝʥʴ ʵʢʟʘʤʝʥʦʚ ʧʦ ʚʳʙʦʨʫ ʜʣʷ 

ʚʳʧʫʩʢʥʠʢʘ ʰʢʦʣʳ. 

ɺ ʩʪʘʨʰʠʭ ʢʣʘʩʩʘʭ (10-11 ʢʣʘʩʩʳ)  çʊʝʭʥʦʣʦʛʠʷè ʩʦʛʣʘʩʥʦ ʌɻʆʉ 

2012 ʛʦʜʘ ʚʳʚʝʜʝʥʘ ʠʟ ʯʠʩʣʘ ʦʙʷʟʘʪʝʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ ʠ ʧʝʨʝʚʝʜʝʥʘ ʚ 

ʯʠʩʣʦ ʜʠʩʮʠʧʣʠʥ ʧʦ ʚʳʙʦʨʫ, ʧʨʝʜʣʘʛʘʝʤʳʭ ʰʢʦʣʘʤʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʭ 

ʩʧʝʮʠʬʠʢʦʡ ʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ. 

ɺʦ ʤʥʦʛʦʤ ʩʦʭʨʘʥʝʥʠʝ ʤʘʪʝʨʠʘʣʴʥʦʡ ʙʘʟʳ ʚ ʰʢʦʣʘʭ ʠ ʠʭ ʨʘʟʚʠʪʠʝ, 

ʚʳʜʝʣʝʥʠʝ ʯʘʩʦʚ ʥʘ ʫʨʦʢʠ çʊʝʭʥʦʣʦʛʠʠè ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ 

ʵʥʪʫʟʠʘʩʪʦʚ, ʨʝʛʠʦʥʘʣʴʥʦ-ʥʘʮʠʦʥʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʠʩʭʦʜʷ ʠʟ ʧʦʥʠʤʘʥʠʷ 

ʨʫʢʦʚʦʜʷʱʠʤʠ ʦʨʛʘʥʘʤʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠ ʚʘʞʥʦʩʪʠ ʧʦʜʜʝʨʞʢʠ ʵʪʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʩʠʩʪʝʤʝ ʦʙʨʘʟʦʚʘʥʠʷ.   

ɺ ʪʦʞʝ ʚʨʝʤʷ ʵʥʪʫʟʠʘʩʪʘʤʠ ʩʦʟʜʘʶʪʩʷ ʠ ʨʘʟʚʠʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ 

ʘʩʩʦʮʠʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʦʙʲʝʜʠʥʷʶʱʠʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʥʘʮʠʦʥʘʣʴʥʦ-ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʠ ʨʝʛʠʦʥʘʣʴʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʦʜ ʩʚʦʝʡ ʵʛʠʜʦʡ ʧʨʠʚʝʨʞʝʥʮʝʚ ʪʨʫʜʦʚʦʛʦ ʦʙʫʯʝʥʠʷ ʠ 

ʚʦʩʧʠʪʘʥʠʷ, ʠʟ ʯʠʩʣʘ ʫʯʠʪʝʣʝʡ ʪʝʭʥʦʣʦʛʠʠ, ʫʧʨʘʚʣʝʥʮʝʚ ʦʙʨʘʟʦʚʘʥʠʷ ʠ 

ʜʠʨʝʢʪʦʨʦʚ ʰʢʦʣ. ʈʘʟʚʠʚʘʝʪʩʷ ʪʘʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʢʘʢ ɸʛʨʦʰʢʦʣʳ ʈʦʩʩʠʠ, 

ʦʙʲʝʜʠʥʝʥʥʳʝ ʚ ʘʩʩʦʮʠʘʮʠʶ, ʚ ʢʦʪʦʨʳʝ ʚʢʣʶʯʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʩʝʣʴʩʢʠʝ 

ʩʨʝʜʥʠʝ ʰʢʦʣʳ ʢʦʪʦʨʳʝ ʩʦʭʨʘʥʠʣʠ ʠ ʨʘʟʚʠʚʘʶʪ ʧʨʠʰʢʦʣʴʥʳʝ ʫʯʘʩʪʢʠ, ʥʘ 

ʢʦʪʦʨʳʭ ʫʯʘʱʠʝʩʷ ʚʳʨʘʱʠʚʘʶʪ ʨʘʟʣʠʯʥʳʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʢʫʣʴʪʫʨʳ, 

ʧʨʦʚʦʜʷʪ ʩ ʥʠʤʠ ʦʧʳʪʥʠʯʝʩʢʠʝ ʨʘʙʦʪʳ ʧʦ ʙʠʦʣʦʛʠʠ; ʧʨʠ ʥʝʢʦʪʦʨʳʭ 

ʰʢʦʣʘʭ ʩʦʭʨʘʥʠʣʠʩʴ ʧʣʦʜʦʚʳʝ ʩʘʜʳ, ʤʠʥʠ-ʧʠʪʦʤʥʠʢʠ ʜʣʷ ʩʘʞʝʥʮʝʚ, 

ʪʝʧʣʠʮʳ ʠ ʪ.ʜ. ʊʘʢʠʝ ʰʢʦʣʳ ʧʦʣʫʯʘʶʪ ʠʥʦʛʜʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʜʦʭʦʜ ʦʪ ʵʪʠʭ 

ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʠʪʘʥʠʝ ʩʚʦʠʭ ʜʝʪʝʡ, ʘ ʠʟʣʠʰʢʠ ʤʦʛʫʪ 

ʨʝʘʣʠʟʦʚʘʪʴ ʦʢʨʫʞʘʶʱʝʤʫ ʥʘʩʝʣʝʥʠʶ.   

 ʇʝʜʘʛʦʛʠʯʝʩʢʦʡ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʠʟʚʝʩʪʥʘ ʤʥʦʛʦʣʝʪʥʷʷ ʠʩʪʦʨʠʷ 

ʨʘʟʚʠʪʠʷ ʘʛʨʦʦʙʨʘʟʦʚʘʥʠʷ ʧʝʜʘʛʦʛʘʤʠ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ), ʢʦʪʦʨʳʝ 

ʧʦʣʫʯʘʶʪ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʫʶ ʧʦʜʜʝʨʞʢʫ. ɺ ʨʝʛʠʦʥʝ ʩʬʦʨʤʠʨʦʚʘʥʳ ʠ 

                                                      
* ɺ ʇʨʠʤʝʨʥʦʡ ʦʩʥʦʚʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʝ ʦʩʥʦʚʥʦʛʦ ʦʙʱʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ 2020 ʛʦʜʘ ʥʘ ʠʟʫʯʝʥʠʝ  çʊʝʭʥʦʣʦʛʠʠè ʚʳʜʝʣʝʥʦ 2 ʯʘʩʘ ʚ ʥʝʜʝʣʶ ʚ 5-8 

ʢʣʘʩʩʘʭ ʠ 1 ʯʘʩ ʚ ʥʝʜʝʣʶ ï ʚ 9 ʢʣʘʩʩʝ.  
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ʫʩʧʝʰʥʦ ʨʘʙʦʪʘʶʪ ʦʢʦʣʦ 80-ʪʠ ʘʛʨʦʰʢʦʣ, ʚ ʢʦʪʦʨʳʭ ʟʘʥʠʤʘʶʪʩʷ 11 ʪʳʩʷʯ 

ʜʝʪʝʡ ʠ ʧʦʣʫʯʘʶʪ ʪʨʫʜʦʚʦʝ ʦʙʫʯʝʥʠʝ ʠ ʚʦʩʧʠʪʘʥʠʝ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ. ʇʦ ʩʣʦʚʘʤ ʨʫʢʦʚʦʜʠʪʝʣʷ ʦʪʜʝʣʘ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ) ʅʘʪʘʣʴʠ 

ʉʠʪʥʠʢʦʚʦʡ çɸʛʨʦʰʢʦʣʳ ʧʦʣʫʯʘʶʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʧʦʜʜʝʨʞʢʫ ʚ ʚʠʜʝ 

ʫʚʝʣʠʯʝʥʥʳʭ ʥʘ 40% ʥʦʨʤʘʪʠʚʦʚ ʦʩʥʦʚʥʳʭ ʧʨʦʛʨʘʤʤ. ɺ ʗʢʫʪʠʠ ʩʝʣʴʩʢʦʝ 

ʭʦʟʷʡʩʪʚʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʠ ʦʣʝʥʝʚʦʜʩʪʚʦʤ, ʠ ʨʳʙʦʣʦʚʩʪʚʦʤ, ʠ ʜʘʞʝ 

ʧʯʝʣʦʚʦʜʩʪʚʦʤè.  

ʇʝʨʠʦʜʠʯʝʩʢʠ ʧʨʦʭʦʜʷʪ ʢʦʥʬʝʨʝʥʮʠʠ ʘʛʨʦʰʢʦʣ ʈʦʩʩʠʠ, ʥʘ ʢʦʪʦʨʳʭ 

ʢʦʣʣʝʛʠ ʜʝʣʷʪʩʷ ʩʚʦʠʤ ʦʧʳʪʦʤ, ʦʙʩʫʞʜʘʶʪ ʦʙʱʠʝ ʧʨʦʙʣʝʤʳ, ʩʨʝʜʠ 

ʢʦʪʦʨʳʭ ʥʘʩʫʱʥʳʤʠ ʩʪʘʣʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʩʥʘʱʝʥʠʷ ʰʢʦʣ, ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʘ ʩʝʣʝ, ʥʝʭʚʘʪʢʠ ʩʨʝʜʥʝ-

ʩʧʝʮʠʘʣʴʥʳʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ, ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ ʚ ʩʝʣʴʩʢʦʤ 

ʭʦʟʷʡʩʪʚʝ, ʦʪʩʫʪʩʪʚʠʝ ʩʚʷʟʝʡ ʤʝʞʜʫ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ɺʋɿʘʤʠ ʠ 

ʢʨʫʧʥʳʤʠ ʬʠʨʤʘʤʠ. ʅʘʠʙʦʣʝʝ ʛʣʘʚʥʳʤʠ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʧʨʦʨʘʙʦʪʢʠ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦ 

ʚʦʚʣʝʯʝʥʠʶ ʫʯʘʱʠʭʩʷ ʚ ʪʨʫʜʦʚʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. ʅʘʧʨʠʤʝʨ, ʩʝʡʯʘʩ 

ʩʣʦʞʥʦʡ ʙʳʚʘʝʪ ʧʦʟʠʮʠʷ ʨʦʜʠʪʝʣʝʡ, ʢʦʛʜʘ ʫʯʝʥʠʢʘ ʧʨʦʩʠʰʴ ʵʣʝʤʝʥʪʘʨʥʦ 

ʫʙʨʘʪʴ ʟʘ ʩʦʙʦʡ, ʚʳʪʝʨʝʪʴ ʩ ʜʦʩʢʠ, ʧʨʦʩʪʦ ʧʦʜʤʝʩʪʠ ʠ ʪ.ʜ. 

ɽʞʝʛʦʜʥʦ ʚ ʩʪʨʘʥʝ (ʩ 2003 ʛʦʜʘ) ʦʨʛʘʥʠʟʫʶʪʩʷ ʠ ʧʨʦʭʦʜʷʪ ʩ 1-5  

ʘʧʨʝʣʷ ʄʝʞʜʫʥʘʨʦʜʥʳʝ ʢʦʥʢʫʨʩʳ ʰʢʦʣ-ʭʦʟʷʡʩʪʚ ʠʤʝʥʠ ɸ.ʉ. ʄʘʢʘʨʝʥʢʦ ʠ 

ʄʘʢʘʨʝʥʢʦʚʩʢʠʝ ʯʪʝʥʠʷ, ʦʨʛʘʥʠʟʫʝʤʳʝ ʀʟʜʘʪʝʣʴʩʢʠʤ ʜʦʤʦʤ çʅʘʨʦʜʥʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝè, ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʈʦʩʩʠʡʩʢʦʡ ʄʘʢʘʨʝʥʢʦʚʩʢʦʡ ʘʩʩʦʮʠʘʮʠʠ 

(ʈʄɸ). ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʄʘʢʘʨʝʥʢʦʚʩʢʠʡ ʬʦʨʫʤ-2020, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ 

ʥʘʤʝʯʝʥʳ ʬʠʥʘʣʴʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ XVIII ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʢʦʥʢʫʨʩʘ ʠʤ. 

ɸ.ʉ. ʄʘʢʘʨʝʥʢʦ ʠ ʄʘʢʘʨʝʥʢʦʚʩʢʠʝ ʯʪʝʥʠʷ, ʜʦʣʞʥʳ ʧʨʦʡʪʠ ʚ ʅʠʞʥʝʤ 

ʅʦʚʛʦʨʦʜʝ, ʥʦ ʠʟ-ʟʘ ʢʘʨʘʥʪʠʥʘ ʧʝʨʝʥʝʩʝʥʳ ʥʘ ʦʩʝʥʴ.  

ʂʘʢ ʠʟʚʝʩʪʥʦ ʚ ʦʧʳʪʝ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ɸ.ʉ. ʄʘʢʘʨʝʥʢʦ ʘʢʪʠʚʥʦ 

ʧʨʠʤʝʥʷʣʦʩʴ ʪʨʫʜʦʚʦʝ ʦʙʫʯʝʥʠʝ ʠ ʚʦʩʧʠʪʘʥʠʝ ʧʦʜʨʘʩʪʘʶʱʠʭ ʧʦʢʦʣʝʥʠʡ ʥʘ 

ʜʦʚʦʣʴʥʦ ʩʦʚʨʝʤʝʥʥʦʡ ʜʣʷ ʪʦʛʦ ʚʨʝʤʝʥʠ ʧʨʦʤʳʰʣʝʥʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʦʩʥʦʚʝ. ɺ ʵʪʦʤ ʧʣʘʥʝ ʦʪʝʯʝʩʪʚʝʥʥʘʷ ʧʝʜʘʛʦʛʠʢʘ ʠʤʝʝʪ ʙʦʛʘʪʳʡ ʦʧʳʪ 

ʧʨʠʤʝʥʝʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʥʘʩʣʝʜʠʷ ɸ.ʉ. ʄʘʢʘʨʝʥʢʦ, 

ʚʢʣʶʯʝʥʥʦʛʦ ʧʦ ʨʝʰʝʥʠʶ ʖʅɽʉʂʆ (1988 ʛʦʜ) ʚ ʯʠʩʣʦ ʚʝʣʠʢʠʭ ʧʝʜʘʛʦʛʦʚ 

ʍʍ ʚʝʢʘ, ʦʧʨʝʜʝʣʠʚʰʠʭ ʩʧʦʩʦʙ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ 

ʩʦʚʨʝʤʝʥʥʦʩʪʠ. 

ɼʣʷ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʧʝʜʘʛʦʛʠʢʠ ʟʜʝʩʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ 

ʚʳʩʢʘʟʳʚʘʥʠʝ ɸ.ʉ. ʄʘʢʘʨʝʥʢʦ, ʷʚʣʷʶʱʝʝʩʷ ʧʦʢʘʟʘʪʝʣʴʥʦʡ ʦʮʝʥʢʦʡ 

ʚʦʩʧʠʪʘʥʠʷ ʠ ʥʘʩʪʨʦʷ ʤʦʣʦʜʝʞʠ ʪʝʭ ʣʝʪ, ʢʦʪʦʨʦʝ ʙʳʣʦ ʩʢʘʟʘʥʦ ʠʤ ʚ 

ʣʝʢʮʠʠ, ʧʨʦʯʠʪʘʥʥʦʡ 10 ʷʥʚʘʨʷ 1938 ʛ. ɺ ʥʝʡ ʦʥ ʦʪʤʝʪʠʣ, ʯʪʦ çʚ ʪʝ ʛʦʜʳ 

ʙʳʣʦ ʦʙʱʝʝ ʫʚʣʝʯʝʥʠʝ ʪʝʭʥʠʢʦʡ, ʪʝʭʥʠʯʝʩʢʠʤ ʦʙʨʘʟʦʚʘʥʠʝʤ, ʠ ʚʩʝ ʤʦʠ 

ʫʯʝʥʠʢʠ ʭʦʪʝʣʠ ʙʳʪʴ ʠʥʞʝʥʝʨʘʤʠè [2, c. 21]. ɼʘʥʥʦʝ ʚʳʩʢʘʟʳʚʘʥʠʝ 

ʠʟʚʝʩʪʥʦʛʦ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʝʜʘʛʦʛʘ-ʫʯʝʥʦʛʦ, ʷʚʣʷʝʪʩʷ ʚʦ ʤʥʦʛʦʤ 

ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʦʯʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʦʙʱʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-
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ʦʨʠʝʥʪʘʮʠʦʥʥʦʡ ʤʦʪʠʚʘʮʠʠ ʤʦʣʦʜʝʞʠ ʪʦʛʦ ʧʝʨʠʦʜʘ. ʄʝʪʦʜʳ, ʧʨʠʝʤʳ, 

ʩʧʦʩʦʙʳ, ʩʨʝʜʩʪʚʘ ʠ ʧʫʪʠ ʚʦʩʧʠʪʘʥʠʷ ʠ ʜʦʩʪʠʞʝʥʠʷ ʵʪʠʭ 

ʧʨʦʬʦʨʠʝʥʪʘʮʠʦʥʥʳʭ ʧʨʝʜʧʦʯʪʝʥʠʡ ʫ ʚʳʧʫʩʢʥʠʢʦʚ ʰʢʦʣ ʪʝʭ ʣʝʪ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ, ʙʝʟʚʨʝʤʝʥʥʫʶ ʮʝʥʥʦʩʪʴ. ʂʘʢ ʠʟʚʝʩʪʥʦ 

çʧʦʜʛʦʪʦʚʢʘ ʛʨʘʤʦʪʥʳʭ, ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ 

ʠʥʞʝʥʝʨʦʚ, ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʈʦʩʩʠʠ ʷʚʣʷʝʪʩʷ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʟʘʜʘʯʝʡ 

ʩʪʨʘʥʳè [3, ʩ. 3]. 

ʆʨʛʘʥʠʟʘʮʠʷ ʠ ʧʨʦʚʝʜʝʥʠʝ ʄʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʢʫʨʩʦʚ ʰʢʦʣ-

ʭʦʟʷʡʩʪʚ ʠʤʝʥʠ ɸ.ʉ. ʄʘʢʘʨʝʥʢʦ ʠ ʄʘʢʘʨʝʥʢʦʚʩʢʠʝ ʯʪʝʥʠʷ, ʧʨʦʚʦʜʠʤʳʝ ʩ 

2003 ʛʦʜʘ, ʠʤʝʶʪ ʫʞʝ ʩʚʦʶ ʥʝʢʦʪʦʨʫʶ ʠʩʪʦʨʠʶ. ʅʘ ʢʦʥʢʫʨʩʘʭ ʢʦʣʣʝʛʠ 

ʦʙʤʝʥʠʚʘʶʪʩʷ ʦʧʳʪʦʤ, ʜʦʩʪʠʞʝʥʠʷʤʠ ʧʦ ʚʳʧʦʣʥʝʥʠʶ ʨʘʟʥʳʭ ʫʩʧʝʰʥʳʭ 

ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʝʢʪʦʚ ʚ ʦʙʣʘʩʪʠ ʪʨʫʜʦʚʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʧʦʜʨʘʩʪʘʶʱʠʭ 

ʧʦʢʦʣʝʥʠʡ, ʠʟʫʯʘʶʪ ʦʧʳʪ ʠ ʜʦʩʪʠʞʝʥʠʷ ʩʦʮʠʘʣʴʥʳʭ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ, 

ʧʨʘʢʪʠʢʠ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʚʦʩʧʠʪʘʥʠʷ, ʦʨʛʘʥʠʟʘʮʠʠ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʪʚʦʨʯʝʩʪʚʘ ʠ  ʧʨʦʝʢʪʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʦʧʳʪ ʠ ʜʦʩʪʠʞʝʥʠʷ ʜʝʪʩʢʦ-ʚʟʨʦʩʣʳʭ ʢʦʣʣʝʢʪʠʚʦʚ (ʦʯʥʦ ʠ ʟʘʦʯʥʦ), ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ ʠ ʨʘʟʨʘʙʦʪʢʠ ʫʯʝʥʳʭ ʠ ʧʝʜʘʛʦʛʦʚ (ʟʘʦʯʥʦ), 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʠ ʛʨʫʧʧʦʚʳʝ ʨʘʙʦʪʳ ʫʯʘʱʠʭʩʷ ʨʘʟʥʳʭ ʞʘʥʨʦʚ ʠ  

ʥʘʧʨʘʚʣʝʥʠʡ ʧʦ ʪʝʤʘʪʠʢʝ çʄʘʢʘʨʝʥʢʦʚʩʢʠʭ ʯʪʝʥʠʡè. ʇʦʣʦʞʝʥʠʝ  ʦ ʬʦʨʫʤʝ 

ʧʫʙʣʠʢʫʶʪʩʷ ʥʘ ʩʘʡʪʝ ʀʟʜʘʪʝʣʴʩʢʦʛʦ ɼʦʤʘ çʅʘʨʦʜʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝè  

http://narodnoe.org/, ʚ  ʞʫʨʥʘʣʝ  çʅʘʨʦʜʥʦʝ  ʦʙʨʘʟʦʚʘʥʠʝè,  ʩʦʟʜʘʥʘ  ʛʨʫʧʧʘ  

çɺ ʢʦʥʪʘʢʪʝè https://www.facebook.com/groups/konkursmakarenko/   

ʄʝʨʦʧʨʠʷʪʠʷ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʘʢʪʫʘʣʠʟʘʮʠʶ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ 

ʥʘʩʣʝʜʠʷ ɸ.ʉ. ʄʘʢʘʨʝʥʢʦ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʥʘ ʚʳʷʚʣʝʥʠʝ, 

ʧʦʜʜʝʨʞʢʫ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʦʩʧʠʪʘʪʝʣʴʥʳʭ ʧʨʘʢʪʠʢ ʧʨʦʜʫʢʪʠʚʥʦʛʦ 

ʪʠʧʘ, ʫʩʧʝʰʥʦʛʦ ʦʧʳʪʘ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʫʯʨʝʞʜʝʥʠʡ ʚ ʮʝʣʷʭ ʚʦʩʧʠʪʘʥʠʷ ʠ ʦʙʫʯʝʥʠʷ, ʩʦʟʜʘʥʠʷ ʜʝʪʩʢʦ-ʚʟʨʦʩʣʳʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ ʠ ʰʢʦʣʴʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʠʥʠ-

ʪʝʭʥʦʧʘʨʢʦʚ, ʜʨʫʛʠʭ ʬʦʨʤ ʨʝʘʣʠʟʘʮʠʠ ʧʨʘʚʘ ʨʝʙʝʥʢʘ ʥʘ ʜʦʙʨʦʚʦʣʴʥʳʡ ʠ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʡ ʜʣʷ ʥʝʛʦ ʪʨʫʜ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʥʢʫʨʩʘ ʚʳʭʦʜʷʪ 

ʨʘʟʣʠʯʥʳʝ ʧʫʙʣʠʢʘʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʞʫʨʥʘʣʝ çʅʘʨʦʜʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝè.  

 ɽʞʝʛʦʜʥʦ (ʩ 1997 ʛʦʜʘ) ʚ ʄʦʩʢʚʝ ʧʨʦʭʦʜʷʪ ʄʦʩʢʦʚʩʢʠʝ, ʘ ʩ 2000 

ʛʦʜʘ ɺʩʝʨʦʩʩʠʡʩʢʠʝ ʦʣʠʤʧʠʘʜʳ ʧʦ ʪʝʭʥʦʣʦʛʠʠ, ʥʘ ʢʦʪʦʨʳʭ ʫʯʘʱʠʝʩʷ 

ʚʳʩʪʫʧʘʶʪ ʧʝʨʝʜ ʜʨʫʛʠʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʤʠ ʞʶʨʠ ʠʟ 

ʯʠʩʣʘ ʫʯʝʥʳʭ-ʧʝʜʘʛʦʛʦʚ, ʧʨʝʜʩʪʘʚʣʷʷ ʩʚʦʠ ʪʨʫʜʦʚʳʝ ʪʚʦʨʯʝʩʢʠʝ 

ʜʦʩʪʠʞʝʥʠʷ, ʟʘʱʠʱʘʷ ʩʚʦʠ ʥʘʨʘʙʦʪʢʠ. ʊʘʢʞʝ ʝʞʝʛʦʜʥʦ ʥʘ ʚʦʟʤʝʟʜʥʦʡ 

ʦʩʥʦʚʝ ʧʨʦʚʦʜʷʪʩʷ ɺʩʝʨʦʩʩʠʡʩʢʠʝ ʢʦʥʢʫʨʩʳ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ, 

ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʠʭ ʠ ʪʚʦʨʯʝʩʢʠʭ ʨʘʙʦʪ ʦʙʫʯʘʶʱʠʭʩʷ çʖʅʆʉʊʔ, ʅɸʋʂɸ, 

ʂʋʃʔʊʋʈɸè, ʦʨʛʘʥʠʟʫʝʤʳʝ ʅʘʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʦʡ ʨʘʟʚʠʪʠʷ, ʥʘʫʯʥʦʡ, 

ʪʚʦʨʯʝʩʢʦʡ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʦʣʦʜʝʞʠ ʈʦʩʩʠʠ 

çʀʥʪʝʛʨʘʮʠʷè, ʥʘ ʢʦʪʦʨʳʭ ʫʯʘʱʠʝʩʷ ʧʦʢʘʟʳʚʘʶʪ ʩʚʦʠ ʥʘʫʯʥʦ-ʪʚʦʨʯʝʩʢʠʝ 

ʜʦʩʪʠʞʝʥʠʷ, ʚʳʩʪʫʧʘʶʪ, ʦʪʩʪʘʠʚʘʷ ʩʚʦʠ ʥʘʨʘʙʦʪʢʠ, ʟʘʱʠʱʘʷ ʠʭ ʧʝʨʝʜ 

ʩʚʦʠʤʠ ʩʚʝʨʩʪʥʠʢʘʤʠ ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʤʠ ʞʶʨʠ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, 

http://narodnoe.org/,%20в
https://www.facebook.com/groups/konkursmakarenko/
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ʯʪʦ ʫʯʘʱʠʝʩʷ ʥʘ ʥʠʭ ʧʨʝʜʩʪʘʚʣʷʶʪ ʜʦʚʦʣʴʥʦ ʩʝʨʴʝʟʥʳʝ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʧʨʘʢʪʠʯʝʩʢʠʝ ʦʪʢʨʳʪʠʷ, ʠʥʦʛʜʘ ʜʘʞʝ ʟʘʱʠʱʝʥʥʳʝ 

ʧʘʪʝʥʪʘʤʠ. ʈʝʟʫʣʴʪʘʪʳ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʧʫʙʣʠʢʫʶʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʳʭ 

ʩʙʦʨʥʠʢʘʭ, ʘ ʜʦʩʪʦʡʥʳʝ ʧʦʣʫʯʘʶʪ ʟʘʩʣʫʞʝʥʥʳʝ ʥʘʛʨʘʞʜʝʥʠʷ ʚ ʨʘʟʥʳʭ 

ʥʦʤʠʥʘʮʠʷʭ.  

ʅʘʯʠʥʘʷ ʩ 1994 ʛʦʜʘ ʝʞʝʛʦʜʥʦ ʥʘ ʙʘʟʝ ʨʘʟʥʳʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ 

ʧʨʦʭʦʜʷʪ ɺʩʝʨʦʩʩʠʡʩʢʠʝ ʠ ʄʝʞʜʫʥʘʨʦʜʥʳʝ ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ ʰʢʦʣʴʥʠʢʦʚ ʠ ʧʦʜʛʦʪʦʚʢʝ ʫʯʠʪʝʣʝʡ 

ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ [4], ʦʨʛʘʥʠʟʫʝʤʳʝ ʀʥʩʪʠʪʫʪʦʤ ʬʠʟʠʢʠ, 

ʪʝʭʥʦʣʦʛʠʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʄʇɻʋ ʩʦʚʤʝʩʪʥʦ ʩ ʄɻʊʋ ʠʤ. 

ʅ.ʕ. ɹʘʫʤʘʥʘ (ʥʘʮʠʦʥʘʣʴʥʳʤ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤ ʫʥʠʚʝʨʩʠʪʝʪʦʤ). ɺ 2019 

ʛʦʜʫ ʧʨʦʰʣʘ ʶʙʠʣʝʡʥʘʷ XXV ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ 

ʢʦʥʬʝʨʝʥʮʠʷ ʥʘ ʪʝʤʫ çʉʦʚʨʝʤʝʥʥʦʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ  ʦʙʨʘʟʦʚʘʥʠʝè. 

ʆʨʛʘʥʠʟʘʮʠʷ ʠ ʧʨʦʚʝʜʝʥʠʝ ʪʘʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʷʚʣʷʶʪʩʷ ʧʣʦʱʘʜʢʦʡ 

ʘʧʨʦʙʘʮʠʠ, ʪʨʝʥʠʥʛʘ ʨʘʟʚʠʪʠʷ ʪʚʦʨʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ, ʦʙʤʝʥʘ ʠʜʝʷʤʠ ʠ 

ʤʳʩʣʷʤʠ ʧʝʨʝʜ ʩʚʦʠʤʠ ʩʚʝʨʩʪʥʠʢʘʤʠ, ʘ ʯʘʩʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʨʝʪʝʥʠʶ 

ʫʚʝʨʝʥʥʦʩʪʠ ʚ ʩʚʦʠʭ ʩʠʣʘʭ ʧʦʜʨʘʩʪʘʶʱʠʤʠ ʧʦʢʦʣʝʥʠʷʤʠ ʠ ʪʝʤ ʩʘʤʳʤ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʚʦʩʧʠʪʘʥʠʶ ʫʯʘʱʠʭʩʷ ʠ ʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ 

ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʶ ʚ ʜʘʣʴʥʝʡʰʝʤ. ʋʯʠʪʝʣʷ ʞʝ ʥʘ ʢʦʥʬʝʨʝʥʮʠʷʭ, 

ʦʙʤʝʥʠʚʘʶʪʩʷ ʩʚʦʠʤʠ ʜʦʩʪʠʞʝʥʠʷʤʠ, ʚʳʩʪʫʧʘʷ ʜʨʫʛ ʧʝʨʝʜ ʜʨʫʛʦʤ, 

ʟʥʘʢʦʤʷʪʩʷ ʩ ʧʝʨʝʜʦʚʳʤ ʦʧʳʪʦʤ ʧʨʝʧʦʜʘʚʘʥʠʷ, ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ 

ʙʘʟʦʡ, ʥʦʚʠʥʢʘʤʠ ʠ ʧʫʙʣʠʢʘʮʠʷʤʠ ʢʦʣʣʝʛ. 

ʅʝʦʙʭʦʜʠʤʦ ʧʨʠʟʥʘʪʴ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʜʝʨʞʘʥʠʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʩʨʝʜʥʝʡ ʰʢʦʣʝ ʚ ʦʩʥʦʚʥʦʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʠʥʜʫʩʪʨʠʘʣʴʥʦʤʫ ʠ ʜʦʠʥʜʫʩʪʨʠʘʣʴʥʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʫ ʠ ʥʘʧʨʘʚʣʝʥʦ ʥʘ 

ʦʩʚʦʝʥʠʝ ʧʨʠʝʤʦʚ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʪʨʫʜʘ ʠ ʜʝʢʦʨʘʪʠʚʥʦ-ʧʨʠʢʣʘʜʥʦʛʦ 

ʪʚʦʨʯʝʩʪʚʘ. ɺ ʮʝʣʦʤ ʦʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʦ ʥʘ ʦʩʚʦʝʥʠʝ ʪʨʘʜʠʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʟʥʘʢʦʤʩʪʚʦ ʩ ʤʝʪʦʜʘʤʠ ʨʫʯʥʦʡ ʠ ʩʣʘʙʦ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʨʘʟʥʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ï ʜʝʨʝʚʘ, ʤʝʪʘʣʣʘ, ʪʢʘʥʝʡ, 

ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʚ ʧʨʦʮʝʩʩʝ ʢʦʪʦʨʦʛʦ ʧʨʦʠʩʭʦʜʠʪ ʪʘʢʞʝ ʠʟʫʯʝʥʠʝ ʠʭ 

ʦʩʥʦʚʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɺʤʝʩʪʝ ʩ ʪʝʤ 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʨʝʘʣʠʠ ʞʠʟʥʠ, ʢʦʛʜʘ ʚʦʟʤʦʞʥʦʩʪʠ ʩʨʝʜʥʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʦʙʲʝʢʪʠʚʥʦ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʨʝʛʠʦʥʘʤ ʠ ʩʦʮʠʘʣʴʥʳʤ ʛʨʫʧʧʘʤ 

ʥʘʩʝʣʝʥʠʷ, ʧʦ ʪʠʧʘʤ ʰʢʦʣ (ʛʦʨʦʜʩʢʠʝ ʰʢʦʣʳ ʥʘʫʢʦʛʨʘʜʦʚ, ʪʝʭʥʦʧʦʣʠʩʦʚ, 

ʩʪʦʣʠʮ, ʰʢʦʣʳ ʤʦʥʦʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʩʨʝʜʥʠʭ ʛʦʨʦʜʦʚ, ʰʢʦʣʳ ʤʘʣʳʭ 

ʛʦʨʦʜʦʚ ʠ ʧʦʩʝʣʢʦʚ, ʩʝʣʴʩʢʠʝ ʰʢʦʣʳ, ʰʢʦʣʳ ʦʪʜʝʣʴʥʳʭ ʨʘʡʦʥʦʚ ʄʦʩʢʚʳ ʠ 

ʪ.ʜ.).  

ʇʨʝʧʦʜʘʚʘʥʠʝ çʊʝʭʥʦʣʦʛʠʠè ʚ ʨʦʩʩʠʡʩʢʦʡ ʰʢʦʣʝ ʠʤʝʝʪ ʫʞʝ ʙʦʣʝʝ 

ʯʝʤ 20-ʣʝʪʥʠʡ ʦʧʳʪ, ʥʦ ʜʦ ʩʠʭ ʧʦʨ ʥʝʣʴʟʷ ʫʪʚʝʨʞʜʘʪʴ, çʯʪʦ ʫʯʠʪʝʣʷ 

ʪʝʭʥʦʣʦʛʠʠ ʚ ʩʚʦʝʡ ʤʘʩʩʝ ʦʩʦʟʥʘʣʠ ʩʫʱʥʦʩʪʴ ʦʙʫʯʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʢʘʢ 

ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʠ ʩʦʟʠʜʘʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʋʯʠʪʝʣʷ ʥʝ ʧʨʦʚʦʜʷʪ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʫʶ ʨʘʙʦʪʫ ʧʦ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʫ ʰʢʦʣʴʥʠʢʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, 
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ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʩʚʦʝʥʠʶ ʦʢʨʫʞʘʶʱʝʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠè  

[5, ʩ. 33]. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚʧʦʣʥʝ ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʪ ʰʢʦʣʳ, 

ʚ ʢʦʪʦʨʳʭ ʧʨʝʜʤʝʪ çʊʝʭʥʦʣʦʛʠʷè çʚʳʧʦʣʥʷʝʪ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʠ 

ʨʘʟʚʠʚʘʶʱʠʝ ʬʫʥʢʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʬʫʥʢʮʠʶ ʠʥʪʝʛʨʘʮʠʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʚ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʟʥʘʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʧʦ ʚʩʝʤ ʜʨʫʛʠʤ ʰʢʦʣʴʥʳʤ 

ʧʨʝʜʤʝʪʘʤ, ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʧʨʝʜʤʝʪʘ 

çʊʝʭʥʦʣʦʛʠʷè ʠ ʝʛʦ ʩʪʘʪʫʩ ʚ ʫʯʝʙʥʦʤ ʧʣʘʥʝè [5, ʩ. 33]. ʇʨʠ ʩʦʟʜʘʥʠʠ 

ʫʯʘʱʠʤʠʩʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ, ʦʩʦʙʝʥʥʦ ʩʦʚʤʝʩʪʥʦʛʦ, ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʧʨʦʜʫʢʪʘ 

ʪʨʫʜʘ ʥʘ ʫʨʦʢʘʭ çʊʝʭʥʦʣʦʛʠʷè çʨʘʟʚʠʚʘʶʪʩʷ ʧʦʟʥʘʚʘʪʝʣʴʥʳʝ ʠʥʪʝʨʝʩʳ 

ʫʯʘʱʠʭʩʷ, ʪʚʦʨʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ, ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʝ, 

ʧʨʦʝʢʪʥʳʝ ʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ, ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ 

ʧʨʠʥʷʪʳʝ ʨʝʰʝʥʠʷ ʠ ʨʝʟʫʣʴʪʘʪʳ ʩʧʣʘʥʠʨʦʚʘʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠè [6, ʩ. 198], 

ʫʤʝʥʠʷ ʨʘʙʦʪʳ ʚ ʢʦʤʘʥʜʝ, ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʦʣʝʡ ʠ ʪ.ʜ. 

ʆ ʚʘʞʥʦʩʪʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ çʊʝʭʥʦʣʦʛʠʷè ʠ 

ʧʨʦʬʦʨʠʝʥʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʩ ʫʯʘʱʠʤʠʩʷ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʰʢʦʣʝ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʪʦ, ʯʪʦ 6 ʤʘʷ 2018 ʛ. ʇʨʝʟʠʜʝʥʪʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ɺ.ɺ. ʇʫʪʠʥʳʤ ʙʳʣ ʧʦʜʧʠʩʘʥ ʫʢʘʟ ççʆ ʥʘʮʠʦʥʘʣʴʥʳʭ ʮʝʣʷʭ 

ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʟʘʜʘʯʘʭ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʧʝʨʠʦʜ 

ʜʦ 2024 ʛʦʜʘè [7], ʚ ʢʦʪʦʨʦʤ ʧʝʨʚʳʤʠ ʚ ʯʠʩʣʝ ʟʘʜʘʯ ʚ ʯʘʩʪʥʦʩʪʠ 

ʦʪʤʝʯʘʣʦʩʴ:  

- ʚʥʝʜʨʝʥʠʝ ʥʘ ʫʨʦʚʥʷʭ ʦʩʥʦʚʥʦʛʦ ʦʙʱʝʛʦ ʠ ʩʨʝʜʥʝʛʦ ʦʙʱʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ ʠ ʚʦʩʧʠʪʘʥʠʷ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʦʩʚʦʝʥʠʝ ʦʙʫʯʘʶʱʠʤʠʩʷ ʙʘʟʦʚʳʭ ʥʘʚʳʢʦʚ 

ʠ ʫʤʝʥʠʡ, ʧʦʚʳʰʝʥʠʝ ʠʭ ʤʦʪʠʚʘʮʠʠ ʢ ʦʙʫʯʝʥʠʶ ʠ ʚʦʚʣʝʯʝʥʥʦʩʪʠ 

ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʘ  ʪʘʢʞʝ ʦʙʥʦʚʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʠ  

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ çʊʝʭʥʦʣʦʛʠʷè; 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʚʳʷʚʣʝʥʠʷ, ʧʦʜʜʝʨʞʢʠ 

ʠ ʨʘʟʚʠʪʠʷ ʩʧʦʩʦʙʥʦʩʪʝʡ ʠ ʪʘʣʘʥʪʦʚ ʫ ʜʝʪʝʡ ʠ  ʤʦʣʦʜʸʞʠ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ  

ʧʨʠʥʮʠʧʘʭ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ, ʚʩʝʦʙʱʥʦʩʪʠ ʠ  ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ  

ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʝ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʦʨʠʝʥʪʘʮʠʶ ʚʩʝʭ ʦʙʫʯʘʶʱʠʭʩʷ. 

ɺ ʅʘʮʠʦʥʘʣʴʥʦʤ ʧʨʦʝʢʪʝ çʆʙʨʘʟʦʚʘʥʠʝè ʚ ʯʠʩʣʝ ʧʝʨʚʳʭ ʟʘʜʘʯ 

ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʚʳʜʝʣʝʥʦ: 

ʚʥʝʜʨʝʥʠʝ ʚ ʨʦʩʩʠʡʩʢʠʭ ʰʢʦʣʘʭ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ ʠ 

ʚʦʩʧʠʪʘʥʠʷ, ʩʦʚʨʝʤʝʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʘ ʪʘʢʞʝ 

ʦʙʥʦʚʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ ʧʨʝʜʤʝʪʫ 

çʊʝʭʥʦʣʦʛʠʷè (ʧʨʦʝʢʪ çʉʦʚʨʝʤʝʥʥʘʷ ʰʢʦʣʘè) [8]. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʫʯʝʥʳʝ-ʧʩʠʭʦʣʦʛʠ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʚ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ çʩʪʘʣʠ ʚʳʩʢʘʟʳʚʘʪʴʩʷ ʤʳʩʣʠ ʦ ʪʦʤ, ʯʪʦ ʰʢʦʣʴʥʘʷ 

ʧʨʦʛʨʘʤʤʘ ʧʝʨʝʛʨʫʞʝʥʘ, ʯʪʦ ʫʯʘʱʠʝʩʷ ʰʢʦʣʳ ʧʦʣʫʯʘʶʪ ʩʣʠʰʢʦʤ ʤʥʦʛʦ 

ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʦʡ ʦʥʠ ʥʠʢʦʛʜʘ ʚ ʞʠʟʥʠ ʥʝ ʙʫʜʫʪ ʧʦʣʴʟʦʚʘʪʴʩʷ, ʯʪʦ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʩʦʜʝʨʞʘʪ ʚ ʩʝʙʝ ʠʟʙʳʪʦʢ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʠ ʤʘʣʦ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʧʨʘʢʪʠʢʫè [9. ʩ. 7].  ʊʦʛʜʘ ʢʘʢ 
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ʪʨʫʜʦʚʦʝ ʦʙʫʯʝʥʠʝ ʠ ʚʦʩʧʠʪʘʥʠʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʝ ʚ ʩʦʚʨʝʤʝʥʥʦʡ 

ʨʦʩʩʠʡʩʢʦʡ ʰʢʦʣʝ ʚ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ çʊʝʭʥʦʣʦʛʠʷè, ʷʚʣʷʝʪʩʷ ʚʦ 

ʤʥʦʛʦʤ ʦʜʥʠʤ ʠʟ ʧʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ, ʨʘʟʚʠʚʘʶʱʠʭ, 

ʧʨʦʬʦʨʠʝʥʪʘʮʠʦʥʥʳʭ ʰʢʦʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ.  
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ʣʠʯʥʦʩʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʨʘʤʢʘʭ ʝʜʠʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ. ʇʨʠʚʦʜʷʪʩʷ ʢʦʥʢʨʝʪʥʳʝ ʧʨʠʤʝʨʳ ʧʦ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʫ ʤʦʣʦʜʝʞʠ ʥʘʚʳʢʦʚ XXI   ʚʝʢʘ.    

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʥʦʚʘʮʠʷ, ʠʥʪʝʛʨʘʮʠʷ, ʪʝʭʥʦʧʘʨʢ, 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ, ʣʠʯʥʦʩʪʥʦʝ ʨʘʟʚʠʪʠʝ ʥʘʚʳʢʦʚ XXI  ʚʝʢʘ. 
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carry out educational activities among teenagers. The problem of their resource 

provision in the context of increasing the personal potential of students within 

the unified information educational environment is discussed. Specific examples 

are given for the formation of skills of XXI century among young people. 

Keywords: innovation, technology park, educational environment, high-

quality area, research institution. 

 

ʉʘʤʳʝ ʧʝʨʚʳʝ ʪʝʭʥʦʧʘʨʢʠ ʚʦʟʥʠʢʣʠ ʚ ʥʘʯʘʣʝ 1950-ʭ ʛʦʜʦʚ ʚ ʉʐɸ. 

ʀʭ ʦʩʥʦʚʥʘʷ ʮʝʣʴ ʟʘʢʣʶʯʘʣʘʩʴ  ʚ   ʘʢʪʠʚʠʟʘʮʠʠ ʠ   ʫʧʨʘʚʣʝʥʠʠ  ʧʦʪʦʢʘʤʠ 

ʟʥʘʥʠʡ ʠ ʪʝʭʥʦʣʦʛʠʡ ʤʝʞʜʫ ʫʥʠʚʝʨʩʠʪʝʪʘʤʠ, ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤʠ 

ʠʥʩʪʠʪʫʪʘʤʠ, ʦʨʛʘʥʠʟʘʮʠʷʤʠ  ʠ  ʨʳʥʢʘʤʠ.  ʊʘʢʦʡ  ʧʦʜʭʦʜ  ʫʧʨʦʱʘʣ  

ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʦʩʪʘ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʢʦʤʧʘʥʠʡ ʧʨʠ ʧʦʤʦʱʠ 

ʠʥʢʫʙʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʘ ʪʘʢʞʝ ʚʳʚʝʜʝʥʠʷ ʥʦʚʳʭ ʬʠʨʤ ʠʟ 

ʩʫʱʝʩʪʚʫʶʱʠʭ (spin-offprocesses).  

ɿʘ ʤʠʥʫʚʰʝʝ ʚʨʝʤʷ, ʪʘʢ ʠ ʥʝ ʧʦʷʚʠʣʦʩʴ ʦʙʱʝʧʨʠʥʷʪʦʝ ʦʧʨʝʜʝʣʝʥʠʝ 

ʪʝʭʥʦʧʘʨʢʘ. ʇʦʵʪʦʤʫ ʚ 2002 ʛʦʜʫ ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʢʦʚ ʨʝʢʦʤʝʥʜʦʚʘʣʘ ʩʣʝʜʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ: 

çʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʘʨʢ ï ʵʪʦ ʦʨʛʘʥʠʟʘʮʠʷ, ʢʦʪʦʨʦʡ ʫʧʨʘʚʣʷʶʪ ʵʢʩʧʝʨʪʳ, 

ʠʭ ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʤʝʩʪʥʦʛʦ 

ʩʦʦʙʱʝʩʪʚʘ ʩ ʧʦʤʦʱʴʶ ʧʨʦʜʚʠʞʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ, ʘ ʢʨʦʤʝ 
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ʪʦʛʦ ʩʦʩʪʷʟʘʪʝʣʴʥʦʩʪʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʙʠʟʥʝʩʘ, ʘ ʪʘʢʞʝ ʥʘʫʯʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡè.  

ɼʝʪʩʢʠʡ ʪʝʭʥʦʧʘʨʢ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʥʝʩʪʠ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʡ ʫʩʧʝʭ 

çʚʟʨʦʩʣʳʭè ʪʝʭʥʦʧʘʨʢʦʚ ʚ ʤʠʨ ʜʝʪʩʪʚʘ, ʚ ʦʙʣʘʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʜʝʪʝʡ. 

ɼʝʪʩʢʠʡ ʪʝʭʥʦʧʘʨʢ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʵʪʦ ʥʘʤʝʨʝʥʥʦ ʩʬʦʨʤʠʨʦʚʘʥʥʘʷ  

ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ, ʠʥʪʝʛʨʠʨʫʶʱʘʷ ʚ ʩʝʙʷ  

ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʬʝʨʳ, ʢʦʪʦʨʳʝ ʥʘʧʨʘʚʣʝʥʳ  ʥʘ ʦʟʥʘʢʦʤʣʝʥʠʝ ʠ ʦʩʚʦʝʥʠʝ 

ʦʙʫʯʘʶʱʠʤʠʩʷ ʥʘ ʧʨʘʢʪʠʢʝ ʦʩʥʦʚ ʧʨʦʝʢʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ, 

ʩʦʚʨʝʤʝʥʥʦʡ ʠʥʞʝʥʝʨʠʠ ʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ.  

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ ʥʘʰʝʡ ʩʪʨʘʥʳ ʧʨʦʰʣʠ 

ʘʧʨʦʙʘʮʠʶ ʠ ʰʠʨʦʢʦ ʚʥʝʜʨʷʶʪʩʷ ʚ ʝʜʠʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ 

ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʨʘʟʥʦʛʦ ʪʠʧʘ  ʜʝʪʩʢʠʝ ʪʝʭʥʦʧʘʨʢʠ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ 

ʩʚʦʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ, ʚ ʩʫʱʝʩʪʚʝʥʥʦʡ ʤʝʨʝ ʦʙʫʩʣʦʚʣʝʥʥʳʤʠ ʩʬʝʨʦʡ, ʚ 

ʢʦʪʦʨʫʶ ʧʦʤʝʱʘʝʪʩʷ ʚʝʩʴ ʩʦʟʜʘʥʥʳʡ ʧʘʨʢ [2]. 

ɺ ʫʩʣʦʚʠʷʭ  ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʝʨʝʭʦʜʘ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʢ ʮʠʬʨʦʚʦʡ 

ʵʢʦʥʦʤʠʢʝ, ʢʦʪʦʨʘʷ ʥʘʧʨʘʚʣʝʥʘ ʥʘ  ʧʨʝʪʚʦʨʝʥʠʝ ʚ ʞʠʟʥʴ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʨʝʰʝʥʠʡ ʅʊʆ, ʥʝʦʙʭʦʜʠʤʦ ʜʦʚʦʣʴʥʦ ʪʝʩʥʦʝ ʦʙʲʝʜʠʥʝʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ, ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʘ ʪʘʢʞʝ ʧʨʝʜʧʨʠʷʪʠʡ ʤʘʣʦʛʦ, ʩʨʝʜʥʝʛʦ ʠ ʢʨʫʧʥʦʛʦ ʙʠʟʥʝʩʘ ʥʘ 

ʧʨʠʥʮʠʧʘʭ ʠʥʪʝʛʨʘʮʠʠ, çʟʘʨʦʜʳʰʠè  ʢʦʪʦʨʦʡ ʧʨʦʩʣʝʞʠʚʘʣʠʩʴ  ʥʘ   ʨʘʟʥʳʭ 

ʩʪʘʜʠʷʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʦʩʩʠʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ.  

ɺʦ ʚʩʝʤ ʤʠʨʝ ʪʝʭʥʦʧʘʨʢʠ ʫʞʝ ʜʘʚʥʦ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣʠ ʩʝʙʷ ʢʘʢ 

ʵʬʬʝʢʪʠʚʥʘʷ ʬʦʨʤʘ ʠʥʪʝʛʨʘʮʠʠ ʥʘʫʢʠ, ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʙʠʟʥʝʩʘ [1].  ɺ 80-ʭ 

ʛʦʜʘʭ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʪʝʭʥʦʧʘʨʢʠ ʧʦʣʫʯʘʶʪ ʩʪʨʝʤʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʚʦ 

ʌʨʘʥʮʠʠ, ʉʐɸ, ʗʧʦʥʠʠ, ɻʝʨʤʘʥʠʠ, ʉʠʥʛʘʧʫʨʝ, ʀʪʘʣʠʠ, ʂʠʪʘʝ, 

ʌʠʥʣʷʥʜʠʠ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ.  

ʂʨʠʪʠʯʝʩʢʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʦʧʳʪ 

ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʩʪʨʘʥ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ 

ʩʦʟʜʘʶʪʩʷ ʠ ʨʘʟʚʠʚʘʶʪʩʷ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʪʝʭʥʦʧʘʨʢʠ. ʄʘʢʩʠʤʘʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʪʝʭʥʦʧʘʨʢʦʚ (24%) ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʦ ʚ ʄʦʩʢʚʝ. ʕʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʥʝʢʦʪʦʨʳʤʠ ʬʘʢʪʦʨʘʤʠ: ʚʦ-ʧʝʨʚʳʭ, ʄʦʩʢʚʘ ï ʩʪʦʣʠʮʘ, ʩʘʤʳʡ 

ʢʨʫʧʥʳʡ ʛʦʨʦʜ ʠ ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʟʚʠʪʳʭ ʨʝʛʠʦʥʦʚ ʩʪʨʘʥʳ ʚ ʈʌ;  

ʚʦ-ʚʪʦʨʳʭ, ʄʦʩʢʚʘ ï ʥʘʠʢʨʫʧʥʝʡʰʠʡ ʤʠʨʦʚʦʡ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʡ ʥʘʫʯʥʳʡ 

ʮʝʥʪʨ ʩ ʦʯʝʥʴ ʨʘʟʚʠʪʦʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʙʘʟʦʡ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʄʦʩʢʚʝ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʦ ʙʦʣʴʰʝ 500 ʅʀʀ ʠ 

ʦʨʛʘʥʠʟʘʮʠʡ, ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʶʪ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʠ ʦʧʳʪʥʦ-

ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʝ ʨʘʙʦʪʳ (ʜʘʣʝʝ ï ʅʀʆʂʈ), ʘ ʢʨʦʤʝ ʪʦʛʦ 50 ʚʳʩʰʠʭ 

ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʪʝʭʥʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ.   ʀʟʚʝʩʪʥʦ ʪʘʢʞʝ, ʯʪʦ  8 

ʠʟ 13 ʦʪʝʯʝʩʪʚʝʥʥʳʭ çʥʘʫʢʦʛʨʘʜʦʚè ʥʘʭʦʜʷʪʩʷ ʚ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʠ 

ʦʥʠ ʬʦʨʤʠʨʫʶʪ ʚʦʢʨʫʛ ʩʪʦʣʠʮʳ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ çʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʧʦʷʩè.  
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ʃʠʜʠʨʫʶʱʠʝ ʧʦʟʠʮʠʠ ʜʘʥʥʳʭ ʨʝʛʠʦʥʦʚ ʦʙʫʩʣʦʚʣʝʥʳ ʠʩʪʦʨʠʯʝʩʢʠ 

ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʠ ʩʠʩʪʝʤʳ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʥʘʣʠʯʠʝʤ ʚʝʜʫʱʠʭ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ, ʠʥʩʪʠʪʫʪʦʚ ʠ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. ʅʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʝʭʥʦʧʘʨʢʦʚ ʚ ʣʶʙʦʤ ʠʟ 

ʨʝʛʠʦʥʦʚ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʢʘʢ ʩʣʦʞʠʚʰʠʝʩʷ ʠʩʪʦʨʠʯʝʩʢʠʝ ʠ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʠʨʦʜʥʳʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʨʝʩʫʨʩʦʚ,  ʪʘʢ ʠ  ʢʘʜʨʦʚʳʡ ʧʦʪʝʥʮʠʘʣ.  

ʂʨʘʪʢʠʡ ʘʥʘʣʠʟ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʢʣʶʯʝʚʳʤ ʫʩʣʦʚʠʝʤ ʫʩʧʝʰʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʪʝʭʥʦʧʘʨʢʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ ʚ ʥʦʚʳʭ ʫʩʣʦʚʠʷʭ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚʝʜʫʱʠʭ ʚʫʟʦʚ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚ ʚ ʨʝʛʠʦʥʘʭ ʈʌ, ʨʘʟʚʠʪʦʡ ʩʦʚʨʝʤʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ, 

ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʣʠʯʥʦʩʪʥʦʝ ʨʘʟʚʠʪʠʝ ʢʘʞʜʦʛʦ ʦʙʫʯʘʶʱʝʛʦʩʷ.  

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʩʪʘʥʦʚʠʤʩʷ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʥʘ ʦʩʚʝʱʝʥʠʠ 

ʧʨʦʙʣʝʤʳ  ʚʣʠʷʥʠʷ ʨʝʩʫʨʩʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʪʝʭʥʦʧʘʨʢʦʚ ʛ. ʄʦʩʢʚʳ  ʥʘ 

ʣʠʯʥʦʩʪʥʦʝ ʨʘʟʚʠʪʠʝ ʦʙʫʯʘʶʱʠʭʩʷ.  

ʇʦ ʦʬʠʮʠʘʣʴʥʳʤ ʜʘʥʥʳʤ ʚ ʩʪʦʣʠʯʥʳʭ ʪʝʭʥʦʧʘʨʢʘʭ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ  ʨʘʙʦʪʘʶʪ ʦʢʦʣʦ 5 000 ʯʝʣʦʚʝʢ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʠʟ ʢʦʪʦʨʳʭ ʩʯʠʪʘʝʪʩʷ 

ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʩʦʪʨʫʜʥʠʢʘʤʠ ʥʘʫʢʦʝʤʢʠʭ ʩʬʝʨ ʵʢʦʥʦʤʠʢʠ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ.  

ɿʘ 2018 ʛʦʜ ʦʙʫʯʝʥʠʝ ʚ ʜʝʪʩʢʠʭ ʪʝʭʥʦʧʘʨʢʘʭ ʧʨʦʰʣʠ ʙʦʣʴʰʝ 60 

ʪʳʩʷʯ ʦʙʫʯʘʶʱʠʭʩʷ: ʢʘʞʜʳʡ ʜʝʩʷʪʳʡ ʤʦʩʢʦʚʩʢʠʡ ʰʢʦʣʴʥʠʢ. ɿʘ ʧʝʨʚʦʝ 

ʧʦʣʫʛʦʜʠʝ 2019 ʛʦʜʘ ʠʭ ʯʠʩʣʦ ʜʦʩʪʠʛʣʦ 41 ʪʳʩʷʯʠ, ʘ ʢ ʢʦʥʮʫ ʛʦʜʘ 

ʧʨʝʚʳʩʠʣʦ 80 ʪʳʩʷʯ. ʂʦʥʮʝʧʮʠʷ ʜʝʪʩʢʠʭ ʪʝʭʥʦʧʘʨʢʦʚ ʚ ʄʦʩʢʚʝ ʩʦʜʝʨʞʠʪ 

81 ʣʘʙʦʨʘʪʦʨʠʶ ʩ 31 ʥʘʧʨʘʚʣʝʥʠʝʤ ʦʙʫʯʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ çʍʠʤʠʯʝʩʢʠʝ 

ʪʝʭʥʦʣʦʛʠʠè, çʄʝʜʠʮʠʥʘè, ʢʦʪʦʨʳʝ ʙʳʣʠ ʜʦʙʘʚʣʝʥʳ ʧʦʩʣʝ ʦʪʢʨʳʪʠʷ 

ʜʝʪʩʢʦʛʦ ʪʝʭʥʦʧʘʨʢʘ ʥʘ ʙʘʟʝ ʈʦʩʩʠʡʩʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʄʀʈʕɸ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ çʅʘʫʢʦʛʨʘʜʝè ʦʪʢʨʳʣʘʩʴ ʣʘʙʦʨʘʪʦʨʠʷ Cisco, ʛʜʝ 

ʰʢʦʣʴʥʠʢʠ ʫʯʘʪʩʷ ʨʘʙʦʪʝ ʩ ʩʝʪʝʚʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʠ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʶ 

Linux ʠ Windows, ʘ ʢʨʦʤʝ ʪʦʛʦ ʧʨʦʭʦʜʷʪ ʢʫʨʩʳ ʧʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʥʘ 

ʷʟʳʢʝ Scratch. ʅʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʷʭ ʦʥʠ ʫʯʘʪʩʷ ʩʦʟʜʘʚʘʪʴ 

ʘʥʠʤʠʨʦʚʘʥʥʳʝ ʦʪʢʨʳʪʢʠ, ʢʦʤʧʴʶʪʝʨʥʳʝ ʠʛʨʳ, ʤʫʣʴʪʬʠʣʴʤʳ. 

ɺ ʜʝʪʩʢʦʤ ʪʝʭʥʦʧʘʨʢʝ çʊʨʘʝʢʪʦʨʠʷ ʚʟʣʝʪʘè, ʢʦʪʦʨʳʡ ʬʫʥʢʮʠʦʥʠʨʫʝʪ 

ʥʘ ʙʘʟʝ ʄʦʩʢʦʚʩʢʦʛʦ ʘʚʠʘʮʠʦʥʥʦʛʦ ʠʥʩʪʠʪʫʪʘ (ʥʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ), ʚ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ ʨʘʩʧʘʭʥʫʪ ʩʚʦʠ 

ʜʚʝʨʠ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ ʧʷʪʴ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʳʭ ʣʘʙʦʨʘʪʦʨʠʡ, ʘ ʠʤʝʥʥʦ: 

çɸʜʜʠʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠè, çɹʝʩʧʠʣʦʪʥʳʝ ʘʚʠʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳè, 

çʂʦʤʧʦʟʠʪʥʳʝ ʤʘʪʝʨʠʘʣʳè ʠ VR/AR. 

ʅʝʣʴʟʷ ʥʝ ʦʪʤʝʪʠʪʴ ʠ ʪʝʭʥʦʧʘʨʢ çʂʫʣʠʙʠʥ ʇʈʆè, ʛʜʝ ʥʘʯʘʣʦʩʴ 

ʦʙʫʯʝʥʠʝ ʤʦʩʢʦʚʩʢʠʭ ʰʢʦʣʴʥʠʢʦʚ  ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ çʂʦʤʧʣʝʢʩʥʦʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝè, çʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ JavaScriptè, çʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ 
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ʥʘ ʉ++è, çʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʚ Minecraft ʥʘ ʷʟʳʢʝ Pythonè, çʈʦʙʦʪʝʭʥʠʢʘ 

ʥʘ ʙʘʟʝ EV3è, çʕʣʝʢʪʨʦʪʝʭʥʠʢʘè, çɻʨʘʬʠʯʝʩʢʠʡ ʜʠʟʘʡʥè, çɹʦʣʴʰʦʡ 

ʘʵʨʦʢʫʨʩè, çʈʦʙʦʪʝʭʥʠʢʘ ʥʘ ʙʘʟʝ Arduinoè, çʈʘʟʨʘʙʦʪʢʘ ʤʦʙʠʣʴʥʳʭ 

ʧʨʠʣʦʞʝʥʠʡè, ç3D-ʤʦʜʝʣʠʨʦʚʘʥʠʝè, çʌʦʪʦ- ʠ ʚʠʜʝʦʧʨʦʜʘʢʰʝʥ (ʙʣʦʛʦʩʬʝʨʘ)è, 

çʈʦʙʦʪʝʭʥʠʢʘ ʥʘ ʙʘʟʝ LEGO WeDoè, çʕʣʝʢʪʨʦʩʭʝʤʦʪʝʭʥʠʢʘè, çɺʝʙ-

ʨʘʟʨʘʙʦʪʢʘè, çVR ʠ AR ï ʦʩʥʦʚʳ ʨʘʙʦʪʳ ʚ ʚʠʨʪʫʘʣʴʥʦʡ ʠ ʜʦʧʦʣʥʝʥʥʦʡ 

ʨʝʘʣʴʥʦʩʪʠè.  

ɺ çʀʥʞʠʥʠʨʠʫʤʝè ʄʦʩʢʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʅ.ʕ. ɹʘʫʤʘʥʘ (ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ) ʚʩʝ ʰʢʦʣʴʥʠʢʠ ʩʪʘʥʫʪ ʠʟʫʯʘʪʴ ʢʦʤʧʦʟʠʪʳ ʚ ʘʚʠʘʩʪʨʦʝʥʠʠ, 

ʧʨʦʤʳʰʣʝʥʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʜʠʟʘʡʥ, ʠʥʞʝʥʝʨʥʳʡ ʙʠʟʥʝʩ. ɿʜʝʩʴ ʞʝ ʩ 

ʫʯʝʪʦʤ ʚʦʟʨʘʩʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʜʦʰʢʦʣʴʥʠʢʦʚ ʠ ʦʙʫʯʘʶʱʠʭʩʷ ʥʘʯʘʣʴʥʦʡ 

ʰʢʦʣʳ ʠʥʞʝʥʝʨʳ, ʤʝʪʦʜʠʩʪʳ ʠ ʧʝʜʘʛʦʛʠ  ʨʘʟʨʘʙʦʪʘʣʠ  ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ 

ʧʨʦʛʨʘʤʤʫ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ çʖʥʳʡ ʠʥʞʝʥʝʨè. ʂʨʦʤʝ ʪʦʛʦ, ʩʥʠʟʠʣʠ 

ʚʦʟʨʘʩʪʥʦʡ ʧʦʨʦʛ ʜʣʷ ʧʦʩʝʪʠʪʝʣʝʡ ʧʨʦʛʨʘʤʤ çɹʠʦʪʝʭʥʦʣʦʛʠʠè ʠ 

çʀʥʞʝʥʝʨʥʘʷ ʛʨʘʬʠʢʘè.  

ɺ çʉʤʘʨʪ-ʧʘʨʢʝè ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

çʄʀʕʊè, ʩ 16 ʩʝʥʪʷʙʨʷ ʟʘʧʫʱʝʥʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ, ʢʦʪʦʨʘʷ 

ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʰʢʦʣʴʥʠʢʘʤ ʥʘʫʯʠʪʴʩʷ ʧʨʠʥʮʠʧʘʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʠʢʨʦʧʨʦʮʝʩʩʦʚ, ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ ʠ ʚʩʝʭ ʩʠʩʪʝʤ ʥʘ 

ʠʭ ʦʩʥʦʚʝ.  

ɺ ʜʝʪʩʢʦʤ ʪʝʭʥʦʧʘʨʢʝ ʎʝʥʪʨʘ ʨʘʟʚʠʪʠʷ ʠʥʞʠʥʠʨʠʥʛʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʄʦʩʢʦʚʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʫʞʝ ʦʪʢʨʳʣʩʷ ʢʫʨʩ ʧʦ 

ʘʚʪʦʤʦʙʠʣʴʥʦʤʫ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʶ. ʆʙʫʯʘʶʱʠʝʩʷ ʤʦʛʫʪ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ 

ʛʣʘʚʥʳʤʠ ʠʥʞʝʥʝʨʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʠ ʩʠʩʪʝʤʘʤʠ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʘʚʪʦʤʦʙʠʣʷ, ʘ ʢʨʦʤʝ ʪʦʛʦ, ʫʟʥʘʪʴ, ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʥʘʩʪʨʘʠʚʘʪʴ ʚʩʝ ʝʛʦ 

ʵʣʝʤʝʥʪʳ.  

ɺ ʜʝʪʩʢʦʤ ʪʝʭʥʦʧʘʨʢʝ çʅʘ ɿʦʨʛʝè ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʢʫʨʩ çʀʛʨʘʝʤ ʚ 

ʠʩʢʫʩʩʪʚʦè, ʚ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ ʢʦʪʦʨʦʛʦ ʧʦʜʨʦʩʪʢʠ ʠʟʫʯʘʶʪ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʫʩʩʢʦʛʦ ʠʩʢʫʩʩʪʚʘ, ʧʦ ʞʝʣʘʥʠʶ ʤʦʛʫʪ ʩʦʟʜʘʪʴ 

ʩʚʦʶ ʩʦʙʩʪʚʝʥʥʫʶ ʢʥʠʛʫ, ʧʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʭʘʨʘʢʪʝʨʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʚʦʟʚʝʜʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ ʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʩʦʟʜʘʪʴ ʤʘʢʝʪʳ ʠ 

ʵʩʢʠʟʳ ʩʦʙʩʪʚʝʥʥʳʭ ʧʨʦʝʢʪʦʚ ʚ ʨʘʤʢʘʭ ʢʫʨʩʘ çɸʨʭʠʪʝʢʪʫʨʘ/ʠʩʢʫʩʩʪʚʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘè. ɺ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʧʦʜʛʦʪʦʚʠʣʠ ʚʦʩʝʤʴ 

ʥʦʚʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʩ ʫʯʝʪʦʤ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʣʠʯʥʦʩʪʥʳʭ  

ʠʥʪʝʨʝʩʦʚ ʦʙʫʯʘʶʱʠʭʩʷ. 

ɺʢʣʶʯʠʣʩʷ ʚ ʨʘʙʦʪʫ ʧʦ ʩʦʟʜʘʥʠʶ ʪʝʭʥʦʧʘʨʢʦʚ ʠ ʅʘʮʠʦʥʘʣʴʥʳʡ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ çʂʫʨʯʘʪʦʚʩʢʠʡ ʠʥʩʪʠʪʫʪè, ʢʦʪʦʨʳʡ ʥʘ ʩʚʦʝʡ  

ʙʘʟʝ ʨʘʟʚʝʨʥʫʣ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʧʨʦʝʢʪʥʦʡ ʨʘʙʦʪʳ 

ʧʦʜʨʦʩʪʢʦʚ ʙʦʣʝʝ ʜʝʩʷʪʠ ʥʘʧʨʘʚʣʝʥʠʡ, ʚʢʣʶʯʘʷ ʪʘʢʠʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʝ 

ʥʘʧʨʘʚʣʝʥʠʷ, ʢʘʢ ʠʟʫʯʝʥʠʝ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʥʘ ʤʠʢʨʦʢʦʤʧʴʶʪʝʨʝ, ʙʠʦʭʠʤʠʠ 

ʠ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ [2].  
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ 

ʪʝʭʥʦʧʘʨʢʘʭ ʛ. ʄʦʩʢʚʳ ʥʘʢʦʧʣʝʥ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ ʧʦ 

ʚʦʚʣʝʯʝʥʠʶ ʧʦʜʨʘʩʪʘʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ ʚ ʩʦʚʨʝʤʝʥʥʫʶ ʠʥʥʦʚʘʮʠʦʥʥʫʶ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʩʨʝʜʫ. ʊʘʢʦʡ ʧʦʜʭʦʜ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ,   

ʧʦʟʚʦʣʷʝʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʥʘʚʳʢʠ XXI  ʚʝʢʘ, ʦʪʚʝʯʘʶʱʠʝ 

ʚʩʝʤ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʪʨʝʥʜʘʤ.  ʉ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ, ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʰʢʦʣʴʥʠʢʘʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚʳʩʪʨʘʠʚʘʪʴ  

ʪʨʘʝʢʪʦʨʠʶ ʩʚʦʝʛʦ ʣʠʯʥʦʩʪʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ  ʚ ʧʝʨʩʧʝʢʪʠʚʝ  

ʠʭ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʭʦʯʫ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʘʜʘʯʠ, ʧʦʩʪʘʚʣʝʥʥʳʝ ʧʝʨʝʜ 

ʜʝʪʩʢʠʤʠ ʪʝʭʥʦʧʘʨʢʘʤʠ ʚʦʦʙʱʝ ʠ ʤʦʩʢʦʚʩʢʠʤʠ ʪʝʭʥʦʧʘʨʢʘʤʠ ʚ ʯʘʩʪʥʦʩʪʠ, 

ʪʨʝʙʫʶʪ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʧʨʦʬʠʣʷ ʦʩʥʦʚʥʳʭ 

ʨʝʩʫʨʩʥʳʭ ʮʝʥʪʨʦʚ ʥʘ ʤʝʩʪʘʭ ʠ ʠʭ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʢʦʤʧʝʪʝʥʪʥʳʤʠ  

ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʢʘʜʨʘʤʠ, ʩʧʦʩʦʙʥʳʤʠ ʨʘʟʚʠʪʴ ʣʠʯʥʦʩʪʥʳʡ 

ʧʦʪʝʥʮʠʘʣ ʢʘʞʜʦʛʦ ʦʙʫʯʘʶʱʝʛʦʩʷ. ʈʘʙʦʪʘ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʜʦʣʞʥʘ 

ʧʨʦʜʦʣʞʘʪʴʩʷ ʚ ʢʦʥʪʝʢʩʪʝ ʧʦʚʳʰʝʥʠʷ ʤʦʪʠʚʘʮʠʠ ʦʙʫʯʘʶʱʠʭʩʷ ʠ 

ʨʝʘʣʠʟʘʮʠʠ ʥʘ ʧʨʘʢʪʠʢʝ ʦʙʥʦʚʣʝʥʥʳʭ ʢʦʥʮʝʧʮʠʡ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪ 

ʤʦʣʦʜʝʞʠ ʩʚʦʙʦʜʥʦ ʠʭ ʚʳʙʨʘʪʴ ʩ ʫʯʝʪʦʤ ʣʠʯʥʦʩʪʥʳʭ ʠʥʪʝʨʝʩʦʚ, 

ʩʢʣʦʥʥʦʩʪʝʡ  ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʢʘʞʜʦʛʦ.  
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Abstract. The article considers the relevance and significance of additional 

education for children, including children with disabilities and disabled children 
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ɼʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʟʘʥʠʤʘʝʪ ʚʘʞʥʦʝ ʤʝʩʪʦ ʚ ʩʠʩʪʝʤʝ 

ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʜʝʪʝʡ. ʈʘʟʚʠʪʠʝ ʵʪʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʬʝʨʳ ʜʣʷ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʦʙʱʝʩʪʚʘ ʚ ʮʝʣʦʤ ʥʝʦʙʭʦʜʠʤʦ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʧʨʝʜʣʘʛʘʝʪ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʚʦʙʦʜʥʳʡ ʚʳʙʦʨ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʧʨʘʚʦ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ ʥʘ ʨʘʟʚʠʪʠʝ. ɹʣʘʛʦʜʘʨʷ ʚʦʟʤʦʞʥʦʩʪʷʤ, ʢʦʪʦʨʳʝ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʜʝʪʷʤ ʠ ʧʦʜʨʦʩʪʢʘʤ, 

ʧʨʦʠʩʭʦʜʠʪ ʠʭ ʣʠʯʥʦʩʪʥʦʝ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʝ [8]. ʅʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʙʦʣʝʝ 70% ʚʩʝʭ ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 5 ʜʦ 18 ʣʝʪ 

ʧʦʩʝʱʘʶʪ ʨʘʟʣʠʯʥʳʝ ʦʙʲʝʜʠʥʝʥʠʷ ʠʣʠ ʩʝʢʮʠʠ. 

ʉʘʤʳʤ ʢʨʫʧʥʳʤ ʮʝʥʪʨʦʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʛʦʨʦʜʝ 

ɹʨʷʥʩʢʝ ʷʚʣʷʝʪʩʷ ʄɹʋɼʆ çʎʝʥʪʨ ʚʥʝʰʢʦʣʴʥʦʡ ʨʘʙʦʪʳè. ɺ ʩʪʨʫʢʪʫʨʝ 
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ʫʯʨʝʞʜʝʥʠʷ ʥʘʭʦʜʠʪʩʷ 17 ʢʣʫʙʦʚ ʧʦ ʤʝʩʪʫ ʞʠʪʝʣʴʩʪʚʘ, ʛʜʝ ʨʝʘʣʠʟʫʶʪʩʷ 

ʨʘʟʣʠʯʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ.  

ʎʝʥʪʨ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʫʶʪʥʦʤ ʩʪʘʨʦʤ ʧʘʨʢʝ, ʢʫʜʘ ʧʦʩʣʝ  ʰʢʦʣʳ 

ʩʧʝʰʘʪ ʩʦʪʥʠ  ʤʘʣʴʯʠʢʦʚ ʠ ʜʝʚʦʯʝʢ.  ʉʶʜʘ ʠʭ ʚʣʝʯʝʪ ʥʝʦʙʳʢʥʦʚʝʥʥʳʡ ʤʠʨ 

ʬʘʥʪʘʟʠʠ, ʤʝʯʪʳ, ʪʚʦʨʯʝʩʪʚʘ. ɺ ʢʘʞʜʦʤ ʫʛʦʣʢʝ ʟʜʘʥʠʷ ʠʜʝʪ ʨʘʙʦʪʘ: ʩʪʘʚʷʪ 

ʩʧʝʢʪʘʢʣʠ, ʰʴʶʪ ʠʛʨʫʰʢʠ, ʧʨʠʜʫʤʳʚʘʶʪ ʤʦʜʝʣʠ,  ʩʦʨʝʚʥʫʶʪʩʷ, ʧʦʶʪ, 

ʪʘʥʮʫʶʪ [1].  

ɿʜʘʥʠʝ ʎʝʥʪʨʘ ʧʨʠʥʘʜʣʝʞʘʣʦ ʠʥʞʝʥʝʨʫ-ʭʠʤʠʢʫ ɺʣʘʜʠʤʠʨʫ 

ʌʝʜʦʨʦʚʠʯʫ ʂʨʘʭʪʫ (1880 ʛ.) ʠ ʄʘʨʠʠ ʂʣʘʚʜʠʝʚʥʝ ʊʝʥʠʰʝʚʦʡ (1894 ʛ.). 

ʉ 1918 ʛʦʜʘ ʥʘʯʘʣʘʩʴ ʥʦʚʘʷ ʠʩʪʦʨʠʷ. ɿʜʝʩʴ ʨʘʟʤʝʩʪʠʣʩʷ ʧʝʨʚʳʡ 

ʜʝʪʩʢʠʡ ʢʣʫʙ, ʟʘʚʝʜʫʶʱʠʤ ʢʦʪʦʨʦʛʦ ʙʳʣ ʥʘʟʥʘʯʝʥ ɺʘʩʠʣʠʡ ʇʝʪʨʦʚʠʯ 

ɹʘʰʢʠʨʦʚ.  

ʇʝʨʚʫʶ ʛʨʫʧʧʫ ʜʝʪʝʡ, ʟʘʯʠʩʣʝʥʥʳʭ ʚ ʢʣʫʙ, ʩʦʩʪʘʚʠʣʠ ʫʯʘʱʠʝʩʷ 

ʰʢʦʣʳ ɾʤʫʨʦʚʩʢʦʛʦ ʩʘʜʘ. ɺ ʢʣʫʙʝ ʙʳʣʠ ʦʪʢʨʳʪʳ ʩʝʤʴ ʤʘʩʪʝʨʩʢʠʭ: 

ʧʝʨʝʧʣʝʪʥʘʷ, ʚʳʰʠʚʘʣʴʥʘʷ, ʩʪʦʣʷʨʥʘʷ, ʩʘʧʦʞʥʘʷ,  ʰʚʝʡʥʘʷ, ʨʫʢʦʜʝʣʴʥʘʷ, 

ʭʫʜʦʞʝʩʪʚʝʥʥʘʷ.  

ɺ 1924 ʛʦʜʫ ʩʪʘʣʠ ʩʦʟʜʘʚʘʪʴʩʷ ʧʠʦʥʝʨʩʢʠʝ ʦʪʨʷʜʳ, ʜʝʪʩʢʦ-

ʶʥʦʰʝʩʢʠʡ ʢʣʫʙ ʙʳʣ ʧʝʨʝʠʤʝʥʦʚʘʥ ʚ ʂʣʫʙ ʶʥʳʭ ʧʠʦʥʝʨʦʚ. ʇʝʨʚʳʤʠ 

ʨʫʢʦʚʦʜʠʪʝʣʷʤʠ ʧʠʦʥʝʨʦʚ ʠ ʦʢʪʷʙʨʷʪ ʩʪʘʣʠ ʣʫʯʰʠʝ ʢʦʤʩʦʤʦʣʴʮʳ, 

ʥʘʟʥʘʯʝʥʥʳʝ ɹʶʨʦ ɺʃʂʉʄ ʟʘʚʦʜʘ çʂʨʘʩʥʳʡ ʇʨʦʬʠʥʪʝʨʥè. ʇʠʦʥʝʨʳ 

ʟʘʥʠʤʘʣʠʩʴ ʚ ʤʘʩʪʝʨʩʢʠʭ, ʧʨʦʜʘʚʘʣʠ ʩʚʦʶ ʧʨʦʜʫʢʮʠʶ, ʧʨʦʚʦʜʠʣʠ ʦʙʱʠʝ 

ʩʙʦʨʳ, ʚʳʩʪʫʧʘʣʠ ʩ ʢʦʥʮʝʨʪʘʤʠ [1]. 

 ɺ 40-ʝ ʛʦʜʳ ʚ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʤ ʢʨʫʞʢʝ ɼʦʤʘ ʧʠʦʥʝʨʦʚ ʟʘʥʠʤʘʣʠʩʴ 

ʙʨʘʪʴʷ ʉʝʨʛʝʡ ʇʝʪʨʦʚʠʯ  ʠ ɸʣʝʢʩʝʡ ʇʝʪʨʦʚʠʯ ʊʢʘʯʸʚʳ, ʥʳʥʝ ʥʘʨʦʜʥʳʝ 

ʭʫʜʦʞʥʠʢʠ ʉʉʉʈ, ʯʣʝʥʳ ɸʢʘʜʝʤʠʠ ʭʫʜʦʞʝʩʪʚ.  

ɺ 1944 ʛʦʜʫ ʚ ʛʦʜʳ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ  ʙʳʣ ʦʪʢʨʳʪ ɼʦʤ 

ʧʠʦʥʝʨʦʚ ʛʦʨʦʜʘ  ɹʝʞʠʮʘ. ɺ ʥʝʤ ʨʘʙʦʪʘʣʠ ʢʨʫʞʢʠ ʜʣʷ ʜʝʪʝʡ: ʚʦʝʥʥʦ-

ʤʦʨʩʢʦʡ, ʬʠʟʢʫʣʴʪʫʨʥʳʡ, ʨʫʢʦʜʝʣʴʥʳʡ, ʜʨʘʤʘʪʠʯʝʩʢʠʡ. 

ɺ 1955 ʛʦʜʫ ʙʳʣʦ ʚʦʩʩʪʘʥʦʚʣʝʥʦ ʟʜʘʥʠʝ ʜʝʪʩʢʦʛʦ ʢʣʫʙʘ, ʠ ʚ ʥʝʤ 

ʨʘʩʧʦʣʦʞʠʣʩʷ  ɹʝʞʠʮʢʠʡ  ɼʦʤ ʧʠʦʥʝʨʦʚ ʠ ʰʢʦʣʴʥʠʢʦʚ. 

ɺ 70-80-ʝ ʛʦʜʳ ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʧʦʣʫʯʠʣʠ ʢʨʫʞʢʠ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʪʚʦʨʯʝʩʪʚʘ: ʩʫʜʦʤʦʜʝʣʴʥʳʡ, ʘʚʠʘʤʦʜʝʣʴʥʳʡ, ʨʘʜʠʦʩʧʦʨʪʘ. ɹʦʣʴʰʦʡ 

ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʧʦʣʴʟʦʚʘʣʩʷ ʢʨʫʞʦʢ ʣʠʪʝʨʘʪʫʨʥʦʛʦ ʪʚʦʨʯʝʩʪʚʘ (ʠʟʜʘʚʘʣʩʷ 

ʧʝʯʘʪʥʳʡ ʞʫʨʥʘʣ çʖʥʘʷ ʩʤʝʥʘè, ʨʫʢʦʚʦʜʠʪʝʣʴ ʗʢʦʚʣʝʚʩʢʠʡ ɸ.), ʤʦʨʩʢʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʛʝʦʣʦʛʦ-ʙʦʪʘʥʠʯʝʩʢʠʡ, ʩʪʦʣʷʨʥʳʡ, ʜʫʭʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ. 

ʇʦʤʝʱʝʥʠʝ  ɼʦʤʘ ʧʠʦʥʝʨʦʚ ʫʢʨʘʩʠʣʠ ʜʝʨʝʚʷʥʥʳʝ ʩʢʫʣʴʧʪʫʨʳ ʢʨʫʞʢʘ 

çʈʝʟʴʙʘ ʧʦ ʜʝʨʝʚʫè (ʨʫʢʦʚʦʜʠʪʝʣʴ ʂʦʰʣʠʯ ɻ.ʊ.).  

ʃʫʯʰʠʤ ʢʨʫʞʢʦʚʮʘʤ ʧʨʠʩʚʘʠʚʘʣʠ ʟʚʘʥʠʝ çʧʠʦʥʝʨ-ʠʥʩʪʨʫʢʪʦʨè. ɺ 

ʵʪʦʪ ʧʝʨʠʦʜ ʙʳʣʘ ʦʨʛʘʥʠʟʦʚʘʥʘ ʙʦʣʴʰʘʷ ʨʘʙʦʪʘ ʩ ʧʠʦʥʝʨʩʢʠʤʠ ʜʨʫʞʠʥʘʤʠ 

ʨʘʡʦʥʘ [1]. ʇʠʦʥʝʨʳ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʦʚʘʣʠ ʚʦ ɺʩʝʩʦʶʟʥʳʭ ʘʢʮʠʷʭ ʠ 

ʦʧʝʨʘʮʠʷʭ: çʄʠʣʣʠʦʥ ï ʈʦʜʠʥʝè ʧʦ ʩʙʦʨʫ ʤʘʢʫʣʘʪʫʨʳ, çʋʨʝʥʛʦʡè ʧʦ 

ʩʙʦʨʫ ʤʝʪʘʣʣʦʣʦʤʘ, çɼʦʙʨʳʝ ʢʥʠʛʠ ï ʜʝʪʩʢʦʤʫ ʜʦʤʫè, ʵʢʩʧʝʜʠʮʠʠ çʄʦʷ 

ʈʦʜʠʥʘ ï ʉʉʉʈè. ʈʫʢʦʚʦʜʠʣ ʨʘʙʦʪʦʡ ʨʘʡʦʥʥʳʡ ʧʠʦʥʝʨʩʢʠʡ ʰʪʘʙ.  
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ɺ ɼʦʤʝ ʧʠʦʥʝʨʦʚ ʨʘʙʦʪʘʣʘ ʰʢʦʣʘ ʩʪʘʨʰʝʛʦ ʚʦʞʘʪʦʛʦ, ʰʢʦʣʘ 

ʧʠʦʥʝʨʩʢʦʛʦ ʘʢʪʠʚʘ. ɸʢʪʠʚʥʦ ʨʘʙʦʪʘʣ ʢʣʫʙ ʠʥʪʝʨʥʘʮʠʦʥʘʣʴʥʦʡ ʜʨʫʞʙʳ ï 

ʂʀɼ (ʨʫʢʦʚʦʜʠʪʝʣʴ ɻʘʧʦʥʦʚʘ ɼ.ʅ.).  

ɺ 1984 ʛʦʜʫ ʚ ɼʦʤʝ ʧʠʦʥʝʨʦʚ ʙʳʣ ʦʪʢʨʳʪ ʤʫʟʝʡ ʧʠʦʥʝʨʩʢʦʡ ʩʣʘʚʳ, 

ʵʢʩʧʦʟʠʮʠʠ  ʢʦʪʦʨʦʛʦ ʨʘʩʩʢʘʟʳʚʘʶʪ ʦʙ ʠʩʪʦʨʠʠ ʨʘʟʚʠʪʠʷ ʧʠʦʥʝʨʩʢʦʛʦ 

ʜʚʠʞʝʥʠʷ ʚ ʨʘʡʦʥʝ (ʨʫʢʦʚʦʜʠʪʝʣʴ ɻʘʩʠʣʦʚʘ ʃ.ɻ.). ɺ ʜʝʥʴ ʦʪʢʨʳʪʠʷ ʤʫʟʝʷ 

ʙʳʣʠ ʧʨʠʛʣʘʰʝʥʳ ʚʝʪʝʨʘʥʳ ʧʘʨʪʠʠ, ʧʠʦʥʝʨʩʢʦʛʦ ʜʚʠʞʝʥʠʷ. 

ɺ 90-ʝ  ʛʦʜʳ ɼʦʤʫ ʧʠʦʥʝʨʦʚ ʙʳʣʠ ʧʝʨʝʜʘʥʳ 19 ʜʝʪʩʢʠʭ ʢʣʫʙʦʚ ʧʦ 

ʤʝʩʪʫ ʞʠʪʝʣʴʩʪʚʘ. ʅʘʯʘʣʘ ʨʝʘʣʠʟʦʚʳʚʘʪʴʩʷ ʧʨʦʛʨʘʤʤʘ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʢʣʫʙʦʚ çʈʦʩʪʦʢè. ɼʝʪʠ ʠ ʧʦʜʨʦʩʪʢʠ ʩʪʘʥʦʚʷʪʩʷ ʠʥʠʮʠʘʪʦʨʘʤʠ ʠ 

ʫʯʘʩʪʥʠʢʘʤʠ ʩʦʮʠʘʣʴʥʦ-ʟʥʘʯʠʤʳʭ ʜʝʣ, ʘʢʮʠʡ: çʄʠʣʦʩʝʨʜʠʝè, çɿʘ 

ʟʜʦʨʦʚʳʡ ʦʙʨʘʟ ʞʠʟʥʠè, çɸ ʫ ʥʘʩ ʚʦ ʜʚʦʨʝè, çʅʦʚʦʛʦʜʥʠʝ ʦʢʥʘ ɹʝʞʠʮʳè, 

çʂʣʫʙ ï ʩʝʤʴʝè. ʆʪʢʨʳʚʘʝʪʩʷ ʄʘʣʘʷ ɸʢʘʜʝʤʠʷ ʅʘʫʢ ʜʣʷ ʟʘʥʷʪʠʡ ʩ ʜʝʪʴʤʠ 

ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ [1]. 

ɺ 1993 ʛʦʜʫ ɹʝʞʠʮʢʠʡ ɼʦʤ ʧʠʦʥʝʨʦʚ ʠ ʰʢʦʣʴʥʠʢʦʚ ʨʝʦʨʛʘʥʠʟʦʚʘʥ ʚ 

ʎʝʥʪʨ ʚʥʝʰʢʦʣʴʥʦʡ ʨʘʙʦʪʳ, ʙʳʣʠ ʧʨʝʦʙʨʘʟʦʚʘʥʳ ʦʪʜʝʣʳ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ 

ʫʯʨʝʞʜʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʜʝʪʝʡ çʎʝʥʪʨ ʚʥʝʰʢʦʣʴʥʦʡ 

ʨʘʙʦʪʳè ʛʦʨʦʜʘ ɹʨʷʥʩʢʘ ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʧʨʦʬʠʣʴʥʳʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ 

ʫʯʨʝʞʜʝʥʠʝʤ ʚʳʩʰʝʡ ʢʘʪʝʛʦʨʠʠ, ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʜʦʩʪʠʞʝʥʠʷ:  

2001 ʛ. ï ʬʦʣʴʢʣʦʨʥʦʤʫ ʢʦʣʣʝʢʪʠʚʫ çʉʦʣʦʚʫʰʢʠè ʧʨʠʩʚʦʝʥʦ ʟʚʘʥʠʝ 

çʆʙʨʘʟʮʦʚʳʡ ʜʝʪʩʢʠʡ ʢʦʣʣʝʢʪʠʚè.  

2006 ʛ. ï ʜʝʪʩʢʦʤʫ ʤʫʟʳʢʘʣʴʥʦʤʫ ʪʝʘʪʨʫ çʆʨʬʝʡè  ʧʨʠʩʚʦʝʥʦ ʟʚʘʥʠʝ 

çʆʙʨʘʟʮʦʚʳʡ ʜʝʪʩʢʠʡ ʢʦʣʣʝʢʪʠʚè ,ʚ 2008 ʛʦʜʫ ʥʘ III ɺʩʝʨʦʩʩʠʡʩʢʦʤ 

ʢʦʥʢʫʨʩʝ ʫʯʨʝʞʜʝʥʠʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ  ʚʨʫʯʝʥ ʜʠʧʣʦʤ III 

ʩʪʝʧʝʥʠ.  

2008 ʛʦʜ ï ʧʦʙʝʜʠʪʝʣʴ ʦʙʣʘʩʪʥʦʛʦ ʢʦʥʢʫʨʩʘ ʫʯʨʝʞʜʝʥʠʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ  ʚ ʨʘʤʢʘʭ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ çʆʙʨʘʟʦʚʘʥʠʝè.  

2008 ʛʦʜ ï ʫʯʨʝʞʜʝʥʠʝ ʚʥʝʩʝʥʦ ʚ ʌʝʜʝʨʘʣʴʥʳʡ ʈʝʝʩʪʨ 

çɺʩʝʨʦʩʩʠʡʩʢʘʷ ʂʥʠʛʘ ʇʦʯʝʪʘè ʚ ʯʠʩʣʝ ʣʫʯʰʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʫʯʨʝʞʜʝʥʠʡ 

ʛʦʨʦʜʘ ɹʨʷʥʩʢʘ.  

2008 ʛʦʜ ï I ʤʝʩʪʦ ʚ ʛʦʨʦʜʩʢʦʤ ʩʤʦʪʨʝ  ʛʦʪʦʚʥʦʩʪʠ ʢ ʥʦʚʦʤʫ 

ʫʯʝʙʥʦʤʫ ʛʦʜʫ [1]. 

ʕʪʦ ʫʯʨʝʞʜʝʥʠʝ ʚʦʟʛʣʘʚʣʷʣʠ ʣʶʜʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʫʚʣʝʯʝʥʳ ʩʚʦʝʡ 

ʨʘʙʦʪʦʡ, ʥʘʧʨʠʤʝʨ, ɻʠʨʠʥ ɸʣʝʢʩʝʡ ɸʣʝʢʩʝʝʚʠʯ, ʢʦʪʦʨʳʡ ʙʳʣ ʜʠʨʝʢʪʦʨʦʤ 

21 ʛʦʜ. ʅʘ ʩʤʝʥʫ ʝʤʫ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʰʝʣ ʤʦʣʦʜʦʡ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʡ 

ʜʠʨʝʢʪʦʨ ï ʄʘʢʘʨʠʯʝʚʘ ʊʘʪʴʷʥʘ ʀʚʘʥʦʚʥʘ, ʩʪʨʝʤʷʱʘʷʩʷ ʚʥʝʜʨʠʪʴ ʥʦʚʳʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʩʪʨʫʢʪʫʨʫ ʦʙʲʝʜʠʥʝʥʠʡ ʮʝʥʪʨʘ ʠ ʦʙʫʩʪʨʦʠʪʴ ʩʘʤ ʎʝʥʪʨ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚ ʎʝʥʪʨʝ ʦʙʫʯʘʝʪʩʷ ʧʦʨʷʜʢʘ 4000 ʜʝʪʝʡ ʠ 

ʧʦʜʨʦʩʪʢʦʚ, ʪʨʫʜʷʪʩʷ ʧʝʜʘʛʦʛʠ, ʧʨʝʜʘʥʥʳʝ ʩʚʦʝʤʫ ʜʝʣʫ ʠ ʣʶʙʷʱʠʝ ʜʝʪʝʡ. 

ʇʝʜʘʛʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ï ʩʚʳʰʝ 100 ʯʝʣʦʚʝʢ: ʢʘʢ ʚʳʩʰʝʡ ʠ ʧʝʨʚʦʡ 

ʢʘʪʝʛʦʨʠʠ, ʪʘʢ ʠ ʥʘʯʠʥʘʶʱʠʝ ʧʝʜʘʛʦʛʠ. ʉʨʝʜʠ ʧʝʜʘʛʦʛʦʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 
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ʦʙʨʘʟʦʚʘʥʠʷ ʠʜʝʪ ʧʦʩʪʦʷʥʥʳʡ ʦʙʤʝʥ ʦʧʳʪʦʤ ʠ ʥʘʨʘʙʦʪʢʘʤʠ: ʧʨʦʚʦʜʷʪʩʷ 

ʟʘʩʝʜʘʥʠʷ ʤʝʪʦʜʠʯʝʩʢʠʭ ʦʙʲʝʜʠʥʝʥʠʡ, ʩʝʤʠʥʘʨʳ-ʧʨʘʢʪʠʢʫʤʳ, ʤʘʩʪʝʨ-

ʢʣʘʩʩʳ. ɺ ʦʨʛʘʥʠʟʘʮʠʠ ʚʳʜʝʣʝʥʦ ʧʷʪʴ ʦʩʥʦʚʥʳʭ ʦʪʜʝʣʦʚ: ʩʧʦʨʪʠʚʥʳʡ, 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʤʘʩʩʦʚʳʡ, ʤʫʟʳʢʘʣʴʥʦ-ʭʫʜʦʞʝʩʪʚʝʥʥʳʡ, ʦʪʜʝʣ 

ʭʫʜʦʞʝʩʪʚʝʥʥʦ-ʧʨʠʢʣʘʜʥʦʛʦ ʪʚʦʨʯʝʩʪʚʘ ʠ ʦʪʜʝʣ ʨʘʟʚʠʚʘʶʱʝʛʦ ʦʙʫʯʝʥʠʷ. 

ʆʙʲʝʜʠʥʝʥʠʷ ʠʤʝʶʪ ʨʘʟʣʠʯʥʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ: ʩʧʦʨʪʠʚʥʫʶ, 

ʪʫʨʠʩʪʠʯʝʩʢʫʶ, ʪʝʘʪʨʘʣʴʥʫʶ, ʭʦʨʝʦʛʨʘʬʠʯʝʩʢʫʶ, ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʫʶ, 

ʚʦʢʘʣʴʥʫʶ, ʪʝʭʥʠʯʝʩʢʫʶ, ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʫʶ, ʭʫʜʦʞʝʩʪʚʝʥʥʫʶ, 

ʜʝʢʦʨʘʪʠʚʥʦ-ʧʨʠʢʣʘʜʥʫʶ.  

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʚʨʝʤʝʥʠ ʫʜʝʣʷʝʪʩʷ ʨʘʙʦʪʝ ʩ 

ʜʝʪʴʤʠ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ (ʆɺɿ) ʠ  ʜʝʪʴʤʠ - 

ʠʥʚʘʣʠʜʘʤʠ. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʜʝʪʝʡ - ʠʥʚʘʣʠʜʦʚ ʠ ʜʝʪʝʡ ʩ ʆɺɿ 

ʟʘʥʠʤʘʶʪʩʷ ʚ ʦʙʲʝʜʠʥʝʥʠʷʭ ʦʪʜʝʣʘ ʭʫʜʦʞʝʩʪʚʝʥʥʦ-ʧʨʠʢʣʘʜʥʦʛʦ 

ʪʚʦʨʯʝʩʪʚʘ. ɿʘʥʷʪʠʷ ʩ ʥʠʤʠ ʧʨʦʚʦʜʷʪʩʷ ʧʝʜʘʛʦʛʘʤʠ, ʧʨʦʰʝʜʰʠʤʠ 

ʩʧʝʮʠʘʣʴʥʳʝ ʢʫʨʩʳ ʧʦ ʨʘʙʦʪʝ ʩ ʜʝʪʴʤʠ, ʠʤʝʶʱʠʤʠ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʚʠʪʠʷ. 

ɿʘʥʠʤʘʶʪʩʷ ʦʙʫʯʘʶʱʠʝʩʷ ʢʘʢ ʚ ʤʘʣʳʭ ʛʨʫʧʧʘʭ (ʜʦ 8 ʯʝʣʦʚʝʢ), ʪʘʢ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦ (ʥʘ ʜʦʤʫ) ʠʣʠ ʜʠʩʪʘʥʮʠʦʥʥʦ. ɼʣʷ ʦʙʫʯʝʥʠʷ ʪʘʢʠʭ ʜʝʪʝʡ 

ʤʝʪʦʜʠʩʪʳ ʩʦʚʤʝʩʪʥʦ ʩ ʧʝʜʘʛʦʛʘʤʠ ʩʦʩʪʘʚʣʷʶʪ ʩʧʝʮʠʘʣʴʥʳʝ 

ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ  ʧʨʦʛʨʘʤʤʳ. 

ʇʨʦʛʨʘʤʤʳ ʩʦʩʪʘʚʣʷʶʪʩʷ ʩʪʨʦʛʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘʪʠʚʥʳʤʠ 

ʜʦʢʫʤʝʥʪʘʤʠ [2, 3, 4, 5, 6, 7]. ʀʭ ʘʢʪʫʘʣʴʥʦʩʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʫʜʦʚʣʝʪʚʦʨʝʥʠʠ 

ʧʦʪʨʝʙʥʦʩʪʝʡ ʦʙʱʝʩʪʚʘ ʠ ʜʝʪʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ 

ʠ ʜʝʪʝʡ-ʠʥʚʘʣʠʜʦʚ ʚ ʠʟʫʯʝʥʠʠ ʟʘʠʥʪʝʨʝʩʦʚʘʚʰʠʭ ʠʭ ʚʠʜʦʚ ʪʚʦʨʯʝʩʪʚʘ ʠʣʠ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʠʭ ʣʠʯʥʦʩʪʠ, ʩʦʮʠʘʣʠʟʘʮʠʠ ʠ 

ʚʭʦʞʜʝʥʠʠ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʱʝʩʪʚʦ ʜʣʷ ʨʝʰʝʥʠʷ ʫʯʝʙʥʳʭ ʠ 

ʚʥʝʫʯʝʙʥʳʭ ʟʘʜʘʯ, ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʷ.  

ʇʦʣʫʯʝʥʠʝ ʜʝʪʴʤʠ-ʠʥʚʘʣʠʜʘʤʠ ʠ ʜʝʪʴʤʠ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʱʝʥʥʦʩʪʠ, ʧʦʚʳʰʝʥʠʶ ʩʦʮʠʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ, ʩʪʘʥʦʚʣʝʥʠʶ 

ʛʨʘʞʜʘʥʩʪʚʝʥʥʦʩʪʠ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʘʢʪʠʚʥʦʛʦ ʫʯʘʩʪʠʷ ʚ ʦʙʱʝʩʪʚʝʥʥʦʡ 

ʞʠʟʥʠ. 

ʇʝʜʘʛʦʛʠʯʝʩʢʘʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʨʦʛʨʘʤʤ ʜʣʷ ʜʝʪʝʡ ʩ 

ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ ʠ ʜʝʪʝʡ-ʠʥʚʘʣʠʜʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʪʦʤ, ʯʪʦ ʦʥʠ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʩʠʪʫʘʮʠʠ ʫʩʧʝʭʘ ʜʣʷ ʜʝʪʝʡ ʵʪʦʡ 

ʢʘʪʝʛʦʨʠʠ ʯʝʨʝʟ ʧʨʠʤʝʥʝʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦ-ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ 

ʚ ʦʙʫʯʝʥʠʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʦʙʫʯʘʶʱʠʤʩʷ ʩʧʨʘʚʠʪʴʩʷ ʩ ʚʦʟʤʦʞʥʳʤʠ 

ʪʨʫʜʥʦʩʪʷʤʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʟʘʜʘʥʠʷ, ʧʦʚʳʰʘʝʪ  ʠʭ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ. 

ɼʣʷ ʢʘʞʜʦʛʦ ʟʘʥʷʪʠʷ, ʩ ʮʝʣʴʶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʚʦʨʯʝʩʢʦʡ ʣʠʯʥʦʩʪʠ, 

ʧʝʜʘʛʦʛ ʦʧʨʝʜʝʣʷʝʪ ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʯʝʪʘʥʠʝ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʤʝʪʦʜʦʚ 

ʦʙʫʯʝʥʠʷ:  

-  ʩʣʦʚʝʩʥʳʝ (ʙʝʩʝʜʘ, ʠʥʩʪʨʫʢʪʘʞ, ʜʠʘʣʦʛ, ʜʠʩʢʫʩʩʠʷ) ï ʷʚʣʷʶʪʩʷ 

ʚʝʜʫʱʠʤʠ ʚ ʩʠʩʪʝʤʝ ʦʙʫʯʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʧʦʟʚʦʣʷʶʪ ʧʝʨʝʜʘʪʴ ʙʦʣʴʰʦʡ 

ʦʙʲʝʤ ʠʥʬʦʨʤʘʮʠʠ ʚ ʤʠʥʠʤʘʣʴʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ; 
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-  ʥʘʛʣʷʜʥʳʝ (ʠʣʣʶʩʪʨʘʮʠʷ, ʜʝʤʦʥʩʪʨʘʮʠʷ) ï ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ 

ʧʨʠʤʝʥʝʥʠʝ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʥʘʛʣʷʜʥʳʭ ʧʦʩʦʙʠʡ; 

-  ʧʨʘʢʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ (ʧʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ, ʪʚʦʨʯʝʩʢʘʷ 
ʨʘʙʦʪʘ, ʫʧʨʘʞʥʝʥʠʷ; ʛʨʘʬʠʯʝʩʢʠʝ ʪʝʩʪʠʨʦʚʘʥʠʷ); 

-  ʨʝʧʨʦʜʫʢʪʠʚʥʳʝ (ʚʦʩʧʨʦʠʟʚʦʜʷʱʠʝ) ʤʝʪʦʜʳ (ʨʘʙʦʪʘ ʧʦ ʦʙʨʘʟʮʫ, 
ʧʨʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʨʫʢʦʚʦʜʩʪʚʝ ʧʝʜʘʛʦʛʘ ʠ ʝʛʦ ʧʦʜʩʢʘʟʢʝ; ʫʧʨʘʞʥʝʥʠʷ) 

ïʩʦʜʝʡʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʦʙʫʯʘʶʱʠʭʩʷ ʩ ʆɺɿ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʫʤʝʥʠʡ; 

-  ʤʝʪʦʜ ʪʚʦʨʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʊʚʦʨʯʝʩʢʠʝ ʧʨʦʝʢʪʳ  ʪʨʝʙʫʶʪ 

ʦʪ ʦʙʫʯʘʶʱʠʭʩʷ ʥʝ ʧʨʦʩʪʦʛʦ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ, 

ʘ ʥʝʩʪʘʥʜʘʨʪʥʦʛʦ, ʢʨʝʘʪʠʚʥʦʛʦ ʧʦʜʭʦʜʘ. ʊʚʦʨʯʝʩʢʦʝ ʟʘʜʘʥʠʝ ʧʨʠʜʘʝʪ ʩʤʳʩʣ 

ʦʙʫʯʝʥʠʶ, ʤʦʪʠʚʠʨʫʝʪ ʦʙʫʯʘʶʱʠʭʩʷ.  

ʂ ʢʘʞʜʦʡ ʧʨʦʛʨʘʤʤʝ ʩʦʩʪʘʚʣʷʝʪʩʷ ʧʦʜʨʦʙʥʳʡ ʫʯʝʙʥʳʡ ʧʣʘʥ, ʩ 

ʨʘʩʢʨʳʪʠʝʤ ʪʝʤ ʠ ʩʦʜʝʨʞʘʥʠʝʤ ʧʨʘʢʪʠʯʝʩʢʠʭ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʯʘʩʪʝʡ. 

ʇʝʜʘʛʦʛʠ, ʨʘʙʦʪʘʶʱʠʝ ʩ ʜʝʪʴʤʠ-ʠʥʚʘʣʠʜʘʤʠ ʠ ʜʝʪʴʤʠ ʩ ʆɺɿ ʠʤʝʶʪ 

ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʘʟʨʘʙʦʪʢʠ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʜʠʜʘʢʪʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ. 

ɺ ʧʨʦʮʝʩʩʝ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʦʪʩʣʝʞʠʚʘʶʪʩʷ ʣʠʯʥʦʩʪʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʦʩʚʦʝʥʠʷ ʧʨʦʛʨʘʤʤʳ: 

- ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ ʨʝʙʝʥʢʦʤ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʚ ʦʙʲʝʜʠʥʝʥʠʠ;  

- ʧʦʚʳʰʝʥʠʝ ʪʚʦʨʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʨʝʙʝʥʢʘ, ʧʨʦʷʚʣʝʥʠʝ 

ʠʥʠʮʠʘʪʠʚʳ ʠ ʣʶʙʦʟʥʘʪʝʣʴʥʦʩʪʠ;  

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʦʪʠʚʦʚ ʢ ʢʦʥʩʪʨʫʢʪʠʚʥʦʤʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʠ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ;  

- ʥʘʚʳʢʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ; 

- ʨʘʟʚʠʪʠʝ ʞʠʟʥʝʥʥʳʭ, ʩʦʮʠʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ.  

ʇʦʣʥʦʮʝʥʥʘʷ ʫʯʝʙʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʙʫʯʘʶʱʠʭʩʷ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʦʡ ʙʝʟ ʦʮʝʥʢʠ ʠ ʢʦʥʪʨʦʣʷ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ. ɼʣʷ ʦʙʫʯʘʶʱʠʭʩʷ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ ï  

ʵʪʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ. ʆʥʠ ʜʦʣʞʥʳ ʥʘʫʯʠʪʴʩʷ ʘʜʝʢʚʘʪʥʦ ʚʦʩʧʨʠʥʠʤʘʪʴ 

ʨʝʟʫʣʴʪʘʪʳ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʝ ʠʩʧʳʪʳʚʘʷ ʧʨʠ ʵʪʦʤ ʪʨʝʚʦʞʥʦʩʪʠ ʠ 

ʥʝʨʚʦʟʥʦʩʪʠ.  

ʇʨʠʤʝʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʠ ʬʦʨʤʳ  ʢʦʥʪʨʦʣʷ:  

- ʩʪʘʨʪʦʚʳʡ  ʢʦʥʪʨʦʣʴ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʬʦʨʤʝ ʩʦʙʝʩʝʜʦʚʘʥʠʷ ʥʘ  

ʟʥʘʥʠʝ ʧʨʦʩʪʝʡʰʠʭ ʥʘʚʳʢʦʚ ʨʘʙʦʪʳ, ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʚʳʙʨʘʥʥʦʡ ʜʣʷ 

ʦʙʫʯʝʥʠʷ ʧʨʦʛʨʘʤʤʦʡ; 

- ʪʝʢʫʱʠʡ ʢʦʥʪʨʦʣʴ (ʢʦʥʪʨʦʣʴ ʧʨʝʜʤʝʪʥʳʭ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ 

ʥʘʚʳʢʦʚ, ʦʮʝʥʢʘ ʫʩʚʦʝʥʠʷ ʠʟʫʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʨʦʚʝʨʢʘ ʚʳʧʦʣʥʝʥʠʷ 

ʦʪʜʝʣʴʥʳʭ ʟʘʜʘʥʠʡ) ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʬʦʨʤʝ ʚʳʧʦʣʥʝʥʠʷ ʪʝʩʪʦʚʳʭ 

ʟʘʜʘʥʠʡ, ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ. ʇʨʦʚʦʜʠʪʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʫʯʝʙʥʦʛʦ 

ʛʦʜʘ.  ʄʝʪʦʜʳ ʢʦʥʪʨʦʣʷ: ʦʧʨʦʩ, ʪʝʩʪʠʨʦʚʘʥʠʝ, ʥʘʙʣʶʜʝʥʠʝ, ʚʳʩʪʘʚʢʠ 

ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ; 

- ʧʨʦʤʝʞʫʪʦʯʥʘʷ ʘʪʪʝʩʪʘʮʠʷ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʦʢʦʥʯʘʥʠʠ ʢʘʞʜʦʛʦ ʛʦʜʘ 

ʦʙʫʯʝʥʠʷ ʚ  ʬʦʨʤʝ  ʟʘʱʠʪʳ ʪʚʦʨʯʝʩʢʦʛʦ ʧʨʦʝʢʪʘ. ʊʚʦʨʯʝʩʢʘʷ ʨʘʙʦʪʘ 

http://ru.wikipedia.org/wiki/%D0%A2%D0%B2%D0%BE%D1%80%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%BE
http://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D1%82%D0%B8%D0%B2%D0%B0%D1%86%D0%B8%D1%8F
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ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ  ʧʨʦʚʝʨʢʫ ʫʨʦʚʥʷ ʫʩʚʦʝʥʠʷ  ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ  ʠ ʠʭ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ, ʫʤʝʥʠʷ ʪʚʦʨʯʝʩʢʠ ʧʦʜʭʦʜʠʪʴ ʢ ʧʦʩʪʘʚʣʝʥʥʦʡ 

ʮʝʣʠ. 

ʆʮʝʥʢʘ ʚʳʧʦʣʥʝʥʠʷ ʦʙʫʯʘʶʱʠʤʩʷ ʪʚʦʨʯʝʩʢʦʡ ʨʘʙʦʪʳ ʠʣʠ ʟʘʜʘʥʠʷ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʢ ʢʦʥʮʫ ʟʘʥʷʪʠʷ ʠʣʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʤʳ, 

ʝʩʪʴ ʢʦʤʧʣʝʢʩʥʳʡ ʢʨʠʪʝʨʠʡ, ʢʦʪʦʨʳʡ ʦʪʨʘʞʘʝʪ ʫʨʦʚʝʥʴ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʤʘʩʪʝʨʩʪʚʘ ʦʙʫʯʘʶʱʝʛʦʩʷ, ʚʣʘʜʝʥʠʷ ʥʘʚʳʢʘʤʠ ʦʙʨʘʙʦʪʢʠ ʛʨʘʬʠʯʝʩʢʦʛʦ 

ʠʟʦʙʨʘʞʝʥʠʷ. ʀʤʝʥʥʦ ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʛʠʙʢʦ ʦʮʝʥʠʚʘʪʴ ʦʙʫʯʘʶʱʝʛʦʩʷ, 

ʫʯʠʪʳʚʘʷ ʫʨʦʚʝʥʴ ʝʛʦ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ 

ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʧʨʦʜʝʣʘʥʥʳʡ ʠʤ ʚ ʭʦʜʝ ʦʙʫʯʝʥʠʷ ʦʙʲʝʤ ʨʘʙʦʪʳ.  

ʋʩʣʦʚʠʷ ʨʝʘʣʠʟʘʮʠʠ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʚʷʟʘʥʳ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ: 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʜʦʩʪʫʧʥʦʩʪʴʶ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʜʦʩʪʫʧʥʦʩʪʴʶ,  

ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʩʪʫʧʥʦʩʪʴʶ. 

ʇʨʠ ʨʝʘʣʠʟʘʮʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ 

ʫʯʠʪʳʚʘʶʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ ʢʘʞʜʦʛʦ ʨʝʙʝʥʢʘ. 

ɼʝʷʪʝʣʴʥʦʩʪʴ çʎʝʥʪʨʘ ʚʥʝʰʢʦʣʴʥʦʡ ʨʘʙʦʪʳè ʛ. ɹʨʷʥʩʢʘ ʥʘʧʨʘʚʣʝʥʘ 

ʥʘ ʣʠʯʥʦʩʪʥʦʝ ʨʘʟʚʠʪʠʝ ʚʩʝʭ ʦʙʫʯʘʶʱʠʭʩʷ. ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 

ʚʘʞʥʦʡ ʠʩʭʦʜʥʦʡ ʩʪʫʧʝʥʴʶ ʚ ʞʠʟʥʠ ʧʨʘʢʪʠʯʝʩʢʠ ʢʘʞʜʦʛʦ ʨʝʙʝʥʢʘ, 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʝʛʦ  ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʟʜʦʨʦʚʴʷ, ʷʚʣʷʝʪʩʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʥʘ ʩʚʦʙʦʜʥʳʡ ʚʳʙʦʨ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʪʝʤʧ ʠʭ ʦʩʚʦʝʥʠʷ ʩ 

ʤʥʦʞʝʩʪʚʦʤ ʫʨʦʚʥʝʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ, ʨʘʟʚʠʪʠʝ ʤʦʪʠʚʘʮʠʠ ʢ 

ʧʦʟʥʘʥʠʶ ʠ ʪʚʦʨʯʝʩʪʚʫ, ʩʦʜʝʡʩʪʚʠʝ ʣʠʯʥʦʩʪʥʦʤʫ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ 

ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʶ. 

ʉʬʝʨʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʦʙʰʠʨʥʦʩʪʠ  

ʥʘʧʨʘʚʣʝʥʠʡ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʩʝʩʪʦʨʦʥʥʝʤʫ ʨʘʟʚʠʪʠʶ ʜʝʪʩʢʦʛʦ ʪʚʦʨʯʝʩʪʚʘ. 
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3. ʇʠʩʴʤʦ ʄʠʥʦʙʨʥʘʫʢʠ ʈʦʩʩʠʠ ʦʪ 29 ʤʘʨʪʘ 2016 ʛʦʜʘ ˉ ɺʂ-641/09 

çʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ 

ʩʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ 

ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʶ ʜʝʪʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ, 

ʚʢʣʶʯʘʷ ʜʝʪʝʡ-ʠʥʚʘʣʠʜʦʚ, ʩ ʫʯʝʪʦʤ ʠʭ ʦʩʦʙʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʧʦʪʨʝʙʥʦʩʪʝʡè. ɿʘʢʦʥʳ, ʢʦʜʝʢʩʳ ʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʝ ʘʢʪʳ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. URL: https://legalacts.ru/doc/pismo-

minobrnauki-rossii-ot-29032016-n-vk-64109-o-napravlenii/ 

4. ʇʨʠʢʘʟ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʌ çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ 
ʧʦʨʷʜʢʘ ʧʨʠʤʝʥʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ, ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤè ʦʪ 23.08.2017 ˉ 816. 
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5. ʇʨʠʢʘʟ ʄʠʥʧʨʦʩʚʝʱʝʥʠʷ ʈʦʩʩʠʠ ʦʪ 09.11.2018 ˉ 196 çʆʙ 

ʫʪʚʝʨʞʜʝʥʠʠ ʇʦʨʷʜʢʘ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʧʨʦʛʨʘʤʤʘʤè 

ɽʜʠʥʳʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʧʦʨʪʘʣ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʜʝʪʝʡ 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. URL: http://dop.edu.ru/article/16554/prikaz-

ministerstva-prosvescheniya-rossiiskoi-federatsii-ob-utverzhdenii-poryadka-

organizatsii-i 

6. ʉʘʥʇʠʅ 2.4.4.3172-14 ʉʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ 

ʢ ʫʩʪʨʦʡʩʪʚʫ, ʩʦʜʝʨʞʘʥʠʶ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 
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ɺ ʩʝʥʪʷʙʨʝ 2020 ʛʦʜʘ ʩʦʚʤʝʩʪʥʦ ʩ ʩʦʪʨʫʜʥʠʢʘʤʠ ɸʛʝʥʪʩʪʚʘ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʠʥʠʮʠʘʪʠʚ: ʜʠʨʝʢʪʦʨʦʤ ʎʝʥʪʨʘ ʧʨʦʝʢʪʦʚ ʥʘʧʨʘʚʣʝʥʠʷ 

çʄʦʣʦʜʳʝ ʧʨʦʬʝʩʩʠʦʥʘʣʳè ɸ.ɻ. ɹʣʘʛʠʥʠʥʳʤ ʠ ʜʠʨʝʢʪʦʨʦʤ ʧʨʦʝʢʪʦʚ 

ʎʝʥʪʨʘ ʧʨʦʝʢʪʦʚ ʥʘʧʨʘʚʣʝʥʠʷ çʄʦʣʦʜʳʝ ʧʨʦʬʝʩʩʠʦʥʘʣʳè ɹ.ɹ. ʉʦʣʦʚʴʝʚʳʤ 

ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʧʝʨʝʯʝʥʴ ʚʦʧʨʦʩʦʚ ʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʦʙʨʘʟʦʚʘʥʠʠ 

ʰʢʦʣʴʥʠʢʦʚ ʢ ʩʧʝʮʠʘʣʠʩʪʘʤ ʠʟ ʧʨʦʤʳʰʣʝʥʥʦ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ - ʫʯʘʩʪʥʠʢʘʤ 

ʢʦʥʬʝʨʝʥʮʠʡ ʧʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ 

ʂʠʪʘʡʩʢʦʡ ʅʘʨʦʜʥʦʡ ʈʝʩʧʫʙʣʠʢʝ ʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ 2009-2018 

ʛʦʜʘʭ. 

ɺʦʧʨʦʩʳ ʦ ʰʢʦʣʴʥʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʦʙʨʘʟʦʚʘʥʠʠ: 

1. ʉʢʦʣʴʢʦ ʣʝʪ ʫʯʘʱʠʝʩʷ ʫʯʘʪʩʷ ʚ ʰʢʦʣʝ? ʉ ʢʘʢʦʛʦ ʠ ʧʦ ʢʘʢʦʡ 
ʚʦʟʨʘʩʪ? 

2. ʉʢʦʣʴʢʦ ʣʝʪ ʙʝʩʧʣʘʪʥʦ? ʆʙʫʯʝʥʠʝ ʚ ʰʢʦʣʝ ʙʝʩʧʣʘʪʥʦʝ ʠʣʠ 

ʧʣʘʪʥʦʝ? ɽʩʣʠ ʧʣʘʪʥʦʝ, ʢʪʦ ʦʧʣʘʯʠʚʘʝʪ? 

3. ʉʢʦʣʴʢʦ ʯʘʩʦʚ ʚ ʥʝʜʝʣʶ ʜʣʠʪʩʷ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʚ ʨʘʟʥʳʭ ʢʣʘʩʩʘʭ 
(ʚ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ, ʩʨʝʜʥʝʡ ʰʢʦʣʝ, ʩʪʘʨʰʝʡ ʰʢʦʣʝ)? 

4. ʂʦʛʜʘ ʢʘʥʠʢʫʣʳ? 

5. ʂʪʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʢʘʥʠʢʫʣʷʨʥʦʝ ʚʨʝʤʷ, ʢʘʢ ʯʘʩʪʦ ʫ ʦʙʫʯʘʶʱʠʭʩʷ 

ʢʘʥʠʢʫʣʳ ʠ ʩʢʦʣʴʢʦ ʜʥʝʡ ʩʦʩʪʘʚʣʷʝʪ ʦʙʱʝʝ ʢʘʥʠʢʫʣʷʨʥʦʝ ʚʨʝʤʷ ʚ ʫʯʝʙʥʳʡ 

ʛʦʜ? 

6. ʉ ʢʘʢʦʛʦ ʢʣʘʩʩʘ ʨʘʟʨʝʰʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʪʝʭʥʠʢʠ ʰʢʦʣʴʥʠʢʦʤ? 

7. ʈʘʟʨʝʰʝʥʦ ʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʯʘʱʠʤʠʩʷ ʛʘʜʞʝʪʦʚ ʚʦ ʚʨʝʤʷ 

ʟʘʥʷʪʠʡ ʚ ʰʢʦʣʝ? 

8. ɽʩʪʴ ʣʠ ʦʛʨʘʥʠʯʝʥʠʝ ʧʦ ʚʨʝʤʝʥʠ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʪʝʭʥʠʢʠ ʰʢʦʣʴʥʠʢʘʤʠ ʚ ʨʘʟʥʳʭ ʢʣʘʩʩʘʭ (ʚ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ)? 

9. çʊʝʭʥʦʣʦʛʠʷè ʠʟʫʯʘʝʪʩʷ ʢʘʢ ʦʪʜʝʣʴʥʳʡ ʧʨʝʜʤʝʪ ʚ ʰʢʦʣʝ ʠʣʠ ʚ 

ʬʦʨʤʝ ʤʝʞʧʨʝʜʤʝʪʥʦʛʦ ʦʙʫʯʝʥʠʷ? 

10. ɺ ʢʘʢʠʭ ʢʣʘʩʩʘʭ ʠʟʫʯʘʝʪʩʷ çʊʝʭʥʦʣʦʛʠʷè? ʉ ʢʘʢʦʛʦ ʠ ʧʦ ʢʘʢʦʡ 

ʢʣʘʩʩ ʠʟʫʯʘʶʪ çʊʝʭʥʦʣʦʛʠʶè ʢʘʢ ʦʪʜʝʣʴʥʳʡ ʧʨʝʜʤʝʪ? 

11. ʀʩʧʦʣʴʟʫʝʪʩʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʠʟʫʯʝʥʠʷ 

çʊʝʭʥʦʣʦʛʠʠè? 

12. ʉʢʦʣʴʢʦ ʯʘʩʦʚ ʚʳʜʝʣʝʥʦ ʥʘ ʠʟʫʯʝʥʠʝ çʊʝʭʥʦʣʦʛʠʠè ʚ ʨʘʟʥʳʭ 

ʢʣʘʩʩʘʭ (ʚ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ) ʚ ʥʝʜʝʣʶ? 

13. ɽʩʪʴ ʣʠ ʚʘʨʠʘʥʪʳ ʠʟʫʯʝʥʠʷ çʊʝʭʥʦʣʦʛʠʠè ʜʣʷ ʶʥʦʰʝʡ ʠ 

ʜʝʚʫʰʝʢ? ʂʘʢʦʚʦ ʩʦʜʝʨʞʘʥʠʝ (ʪʝʤʘʪʠʯʝʩʢʠʝ ʙʣʦʢʠ) ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʢʘʞʜʦʤ ʠʟ ʵʪʠʭ ʚʘʨʠʘʥʪʦʚ? 

14. ʀʟʫʯʘʝʪʩʷ ʣʠ ʦʙʨʘʙʦʪʢʘ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʜʨʝʚʝʩʠʥʘ 

ʠ ʤʝʪʘʣʣ), ʪʢʘʥʠ ʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʵʣʝʢʪʨʦʪʝʭʥʠʢʘ ʠ  

ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʘ, ʘʚʪʦʤʘʪʠʢʘ, ʮʠʬʨʦʚʘʷ ʵʣʝʢʪʨʦʥʠʢʘ, ʩʝʤʝʡʥʘʷ  

ʵʢʦʥʦʤʠʢʘ, ʦʩʥʦʚʳ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ, ʧʨʦʬʦʨʠʝʥʪʘʮʠʷ?     

15. ʀʟʫʯʘʝʪʩʷ ʣʠ ʯʝʨʯʝʥʠʝ ʢʘʢ ʦʪʜʝʣʴʥʳʡ ʧʨʝʜʤʝʪ ʚ ʰʢʦʣʝ? ɺ ʢʘʢʠʭ 

ʢʣʘʩʩʘʭ (ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ) ʠ ʩʢʦʣʴʢʦ ʯʘʩʦʚ? 
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16. ɺ ʢʘʢʠʭ ʢʣʘʩʩʘʭ (ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ) ʠʟʫʯʘʝʪʩʷ ʨʦʙʦʪʦʪʝʭʥʠʢʘ,  

3D ʤʦʜʝʣʠʨʦʚʘʥʠʝ,  ʩʪʘʥʢʠ ʩ ʏʇʋ, ʣʘʟʝʨʥʘʷ ʪʝʭʥʠʢʘ? ɺʩʝʤʠ ʣʠ 

ʰʢʦʣʴʥʠʢʘʤʠ ʠʣʠ ʚ ʠʥʞʝʥʝʨʥʳʭ ʢʣʘʩʩʘʭ? 

17. ɺʳʧʦʣʥʷʶʪ ʣʠ ʰʢʦʣʴʥʠʢʠ ʪʚʦʨʯʝʩʢʠʝ ʧʨʦʝʢʪʳ ʚ ʨʘʤʢʘʭ ʠʟʫʯʝʥʠʷ 

çʊʝʭʥʦʣʦʛʠʠè? ɺ ʢʘʢʠʭ ʢʣʘʩʩʘʭ (ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ)? ʇʨʠʚʝʜʠʪʝ 

ʧʨʠʤʝʨʳ ʪʘʢʠʭ ʧʨʦʝʢʪʦʚ.   

18. çʊʝʭʥʦʣʦʛʠʷè ʠʟʫʯʘʝʪʩʷ ʚ ʢʘʙʠʥʝʪʘʭ ʰʢʦʣʳ ʠʣʠ ʚ ʦʪʜʝʣʴʥʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʮʝʥʪʨʘʭ? 

19. ʂʘʢ ʠ ʢʘʢʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ (ʦʙʷʟʘʪʝʣʴʥʳʡ ʤʠʥʠʤʫʤ) ʦʩʥʘʱʝʥ 

ʢʘʙʠʥʝʪ ʜʣʷ ʠʟʫʯʝʥʠʷ çʊʝʭʥʦʣʦʛʠʠè ʚ ʰʢʦʣʝ, ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʮʝʥʪʨʝ? 

20. ʋʯʘʩʪʚʫʶʪ ʣʠ ʰʢʦʣʴʥʠʢʠ ʚ  ʢʦʥʢʫʨʩʘʭ WorldSkills? 

21. ʂʪʦ ʧʨʝʧʦʜʘʝʪ ʪʝʭʥʦʣʦʛʠʶ ʚ ʰʢʦʣʝ: ʙʘʢʘʣʘʚʨʳ ʠʣʠ ʤʘʛʠʩʪʨʳ?  

22. ʇʨʠʚʣʝʢʘʶʪʩʷ ʣʠ ʩʧʝʮʠʘʣʠʩʪʳ ʩ ʧʨʝʜʧʨʠʷʪʠʡ ʜʣʷ ʦʙʫʯʝʥʠʷ 

ʰʢʦʣʴʥʠʢʦʚ çʊʝʭʥʦʣʦʛʠʠè? 

ʇʝʨʚʳʝ 8 ʚʦʧʨʦʩʦʚ ʧʦʩʚʷʱʝʥʳ ʦʙʱʝʡ ʦʨʛʘʥʠʟʘʮʠʠ ʰʢʦʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʩʣʝʜʫʶʱʠʝ 14 ï ʧʨʝʧʦʜʘʚʘʥʠʶ ç ʊʝʭʥʦʣʦʛʠʠè.  

ʇʨʠʩʣʘʣʠ ʦʪʚʝʪʳ ʩʧʝʮʠʘʣʠʩʪʳ ʠʟ ʂʠʪʘʡʩʢʦʡ ʅʘʨʦʜʥʦʡ ʈʝʩʧʫʙʣʠʢʠ, 

ʈʝʩʧʫʙʣʠʢʠ  ʂʦʨʝʷ, ʗʧʦʥʠʠ, ʉʐɸ, ɸʚʩʪʨʘʣʠʠ, ʌʠʥʣʷʥʜʠʠ ʠ ʀʟʨʘʠʣʷ, 

ʦʙʱʝʝ ʯʠʩʣʦ ʞʠʪʝʣʝʡ ʢʦʪʦʨʳʭ ï ʦʢʦʣʦ 2 ʤʣʨʜ. ʯʝʣʦʚʝʢ. 

 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʰʢʦʣʴʥʠʢʦʚ ʚ ʂʅʈ 

ɺ ʂʠʪʘʡʩʢʦʡ ʅʘʨʦʜʥʦʡ ʈʝʩʧʫʙʣʠʢʝ ʜʝʪʠ ʦʙʳʯʥʦ ʧʨʠʭʦʜʷʪ  ʚ ʜʝʪʩʢʠʝ 

ʩʘʜʳ ʚ ʚʦʟʨʘʩʪʝ 3 ʣʝʪ ʠ ʧʦʣʫʯʘʶʪ ʪʘʤ ʧʨʠʢʣʘʜʥʦʝ ʜʦʰʢʦʣʴʥʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ. ʂʦʛʜʘ ʜʝʪʷʤ ï 6 ʠʣʠ 7 ʣʝʪ, ʦʥʠ ʠʜʫʪ ʚ ʰʢʦʣʫ. ɺ ʥʘʯʘʣʴʥʦʡ 

ʰʢʦʣʝ ʦʥʠ ʫʯʘʪʩʷ 5 ʠʣʠ 6 ʣʝʪ, ʚ ʩʨʝʜʥʝʡ ï 3 ʠʣʠ 4 ʛʦʜʘ. ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ 9 

ʢʣʘʩʩʘ, ʦʥʠ ʤʦʛʫʪ ʠʜʪʠ ʣʠʙʦ ʚ ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʫʯʠʣʠʱʘ, 

ʣʠʙʦ ʚ ʘʢʘʜʝʤʠʯʝʩʢʠʝ ʩʪʘʨʰʠʝ ʢʣʘʩʩʳ ʰʢʦʣʳ, ʛʜʝ ʦʥʠ ʫʯʘʪʩʷ 3 ʛʦʜʘ. ʇʦ 

ʦʢʦʥʯʘʥʠʠ 9 ʢʣʘʩʩʘ ʦʙʫʯʘʶʱʠʝʩʷ ʩʜʘʶʪ ʵʢʟʘʤʝʥ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʢʦʣʣʝʜʞʝ ʠʣʠ ʫʥʠʚʝʨʩʠʪʝʪʝ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʩʪʝʧʝʥʠ 

ʙʘʢʘʣʘʚʨʘ ʪʨʝʙʫʝʪʩʷ 4 ʛʦʜʘ ʦʙʫʯʝʥʠʷ, ʤʘʛʠʩʪʨʘ ï ʝʱʝ 3 ʛʦʜʘ ʠ ʝʱʝ 3 ʛʦʜʘ, 

ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʩʪʝʧʝʥʴ PhD-ʜʦʢʪʦʨʘ ʬʠʣʦʩʦʬʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʦʙʫʯʘʶʱʠʝʩʷ ʫʯʘʪʩʷ ʚ ʰʢʦʣʝ 12 ʣʝʪ ʧʝʨʝʜ ʧʦʩʪʫʧʣʝʥʠʝʤ ʚ ʢʦʣʣʝʜʞʠ ʠ 

ʫʥʠʚʝʨʩʠʪʝʪʳ. ʆʥʠ ʥʘʯʠʥʘʶʪ ʫʯʠʪʴʩʷ ʚ ʰʢʦʣʝ ʚ ʚʦʟʨʘʩʪʝ 6 ʠʣʠ 7 ʣʝʪ ʠ 

ʦʢʘʥʯʠʚʘʶʪ ʚ ʚʦʟʨʘʩʪʝ 18-19 ʣʝʪ. 

ʇʝʨʚʳʝ 9 ʣʝʪ ï ʙʝʩʧʣʘʪʥʦʝ ʦʙʫʯʝʥʠʝ, ʩʣʝʜʫʶʱʠʝ 3 ʛʦʜʘ ï ʦʙʫʯʝʥʠʝ 

ʧʣʘʪʥʦʝ. 

ɺ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ ï ʥʝ ʙʦʣʝʝ 30 ʯʘʩʦʚ ʚ ʥʝʜʝʣʶ, ʚ ʩʨʝʜʥʝʡ ï ʥʝ 

ʙʦʣʝʝ 40, ʚ ʩʪʘʨʰʝʡ ï ʥʝ ʙʦʣʝʝ 50. ʋʯʝʙʥʳʡ ʛʦʜ ʜʝʣʠʪʩʷ ʥʘ 2 ʩʝʤʝʩʪʨʘ: 

ʦʩʝʥʥʠʡ (18 ʥʝʜʝʣʴ) ʠ ʚʝʩʝʥʥʠʡ (18 ʥʝʜʝʣʴ). ɿʠʤʥʠʝ ʢʘʥʠʢʫʣʳ ʧʦ 

ʦʢʦʥʯʘʥʠʠ ʦʩʝʥʥʝʛʦ ʩʝʤʝʩʪʨʘ ʥʘʯʠʥʘʶʪʩʷ ʚ ʷʥʚʘʨʝ ʠ ʜʣʷʪʩʷ  

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 20 ʜʥʝʡ, ʣʝʪʥʠʝ ï ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʚʝʩʝʥʥʝʛʦ ʩʝʤʝʩʪʨʘ 

ʥʘʯʠʥʘʶʪʩʷ ʚ ʥʘʯʘʣʝ ʠʶʣʷ ʠ ʟʘʢʘʥʯʠʚʘʶʪʩʷ ʚ ʢʦʥʮʝ ʘʚʛʫʩʪʘ ʠ ʜʣʷʪʩʷ 

ʧʨʠʤʝʨʥʦ 50 ʜʥʝʡ. 
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ʐʢʦʣʴʥʠʢʠ ʫʯʘʪʩʷ ʧʦʣʴʟʦʚʘʪʴʩʷ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʦʡ ʥʘ ʫʨʦʢʘʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʨʦʙʦʪʦʪʝʭʥʠʢʠ, ʢʦʜʠʨʦʚʘʥʠʷ ʠ ʪ.ʧ. ʠ ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʫ ʪʝʭʥʠʢʫ ʥʘ ʫʨʦʢʘʭ ʪʝʭʥʦʣʦʛʠʠ. 

ʇʨʦʛʨʘʤʤʘ ʪʝʭʥʦʣʦʛʠʠ ʫʪʚʝʨʞʜʘʝʪʩʷ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʦʙʨʘʟʦʚʘʥʠʷ. 

çʊʝʭʥʦʣʦʛʠʷè ʧʨʝʧʦʜʘʝʪʩʷ ʢʘʢ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʡ ʧʨʝʜʤʝʪ ʚ ʥʘʯʘʣʴʥʦʡ 

ʠ ʩʨʝʜʥʝʡ ʰʢʦʣʝ, ʭʦʪʷ ʤʥʦʛʠʝ ʰʢʦʣʳ ʧʨʝʜʣʘʛʘʶʪ ʦʙʫʯʘʶʱʠʤʩʷ  

çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠè ʚ ʢʘʯʝʩʪʚʝ ʥʝʟʘʚʠʩʠʤʦʛʦ ʢʫʨʩʘ. ɺ ʩʪʘʨʰʝʡ 

ʰʢʦʣʝ çʊʝʭʥʦʣʦʛʠʷè ʨʝʘʣʠʟʦʚʘʥʘ ʚ ʚʠʜʝ ʜʚʫʭ ʥʝʟʘʚʠʩʠʤʳʭ ʧʨʝʜʤʝʪʦʚ 

çʆʙʱʘʷ ʪʝʭʥʦʣʦʛʠʷè ʠ çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠè. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʫʯʘʱʠʝʩʷ ʠʟʫʯʘʶʪ ʪʝʭʥʦʣʦʛʠʶ ʩ 1 ʧʦ 12 ʢʣʘʩʩ. ʆʥʠ ʥʘʯʠʥʘʶʪ ʠʟʫʯʘʪʴ  

ʠʜʝʠ çʊʝʭʥʦʣʦʛʠʠè ʥʘ ʫʨʦʢʘʭ ʚ ʥʘʫʯʥʦʤ ʢʣʘʩʩʝ. ʉ 3 ʧʦ 12 ʢʣʘʩʩ, ʢʘʢ 

ʥʝʟʘʚʠʩʠʤʳʡ ʧʨʝʜʤʝʪ, ʠʟʫʯʘʶʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. 

ʉ 1 ʧʦ 6 ʢʣʘʩʩ ʠʥʪʝʛʨʠʨʦʚʘʥʦ ʠʟʫʯʘʝʪʩʷ ʢʫʨʩ çʊʝʭʥʦʣʦʛʠʠ ʠ 

ʠʥʞʠʥʠʨʠʥʛ ʚ ʥʘʫʢʝè ʚ ʦʙʲʝʤʝ 18 ʯʘʩʦʚ ʚ ʛʦʜ. 

ʉ 1 ʧʦ 12 ʢʣʘʩʩ ʠʥʪʝʛʨʠʨʦʚʘʥʦ ʠʟʫʯʘʝʪʩʷ ʢʫʨʩ çʊʨʫʜ ʠ ʪʝʭʥʦʣʦʛʠʠè ʚ 

ʦʙʲʝʤʝ18 ʯʘʩʦʚ ʚ ʛʦʜ ( ʨʝʢʦʤʝʥʜʦʚʘʥʦ), ʨʝʘʣʴʥʦ ï 1 ʯʘʩ ʚ ʥʝʜʝʣʶ. 

ʂʫʨʩ çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠè ʠʟʫʯʘʝʪʩʷ ʠʥʪʝʛʨʠʨʦʚʘʥʦ  

ʩ 1 ʧʦ 9 ʢʣʘʩʩ ʚ ʦʙʲʝʤʝ 17,5 ʯʘʩʦʚ ʚ ʛʦʜ, ʘ ʚ 10-12 ʢʣʘʩʩʘʭ ʥʘ ʵʪʦʪ ʢʫʨʩ 

ʚʳʜʝʣʷʝʪʩʷ 126 ʯʘʩʦʚ ʟʘ 3 ʛʦʜʘ. 

çʆʙʱʘʷ ʪʝʭʥʦʣʦʛʠʷè ʠʟʫʯʘʝʪʩʷ ʚ 10-12 ʢʣʘʩʩʘʭ ʚ ʦʙʲʝʤʝ 144 ʯʘʩʘ  

ʟʘ 3 ʛʦʜʘ. 

ʖʥʦʰʠ ʠ ʜʝʚʫʰʢʠ ʫʯʘʪʩʷ ʧʦ ʝʜʠʥʦʡ ʧʨʦʛʨʘʤʤʝ. ʀʟʫʯʘʝʪʩʷ 

ʦʙʨʘʙʦʪʢʘ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʜʨʝʚʝʩʠʥʳ ʠ ʤʝʪʘʣʣʘ), ʪʢʘʥʠ ʠ 

ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʵʣʝʢʪʨʦʪʝʭʥʠʢʘ ʠ ʵʣʝʢʪʨʦʥʠʢʘ, ʘʚʪʦʤʘʪʠʢʘ, ʩʝʤʝʡʥʘʷ 

ʵʢʦʥʦʤʠʢʘ, ʦʩʥʦʚʳ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʠ ʧʨʦʬʦʨʠʝʥʪʘʮʠʷ. ʏʝʨʯʝʥʠʝ 

ʠʟʫʯʘʝʪʩʷ ʚ ʨʘʤʢʘʭ çʆʙʱʝʡ ʪʝʭʥʦʣʦʛʠʠè ʢʘʢ ʨʘʟʜʝʣ ʧʨʦʛʨʘʤʤʳ. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʰʢʦʣʴʥʠʢʠ ʤʦʛʫʪ ʠʤʝʪʴ ʜʦʩʪʫʧ ʢ ʨʦʙʦʪʦʪʝʭʥʠʢʝ,  

3D-ʤʦʜʝʣʠʨʦʚʘʥʠʶ, ʩʪʘʥʢʘʤ ʩ ʏʇʋ, ʣʘʟʝʨʥʦʡ ʪʝʭʥʠʢʝ ʚ ʩʨʝʜʥʝʡ ʠ ʩʪʘʨʰʝʡ 

ʰʢʦʣʝ, ʝʩʣʠ ʵʪʠ ʰʢʦʣʳ ʦʩʥʘʱʝʥʳ ʥʝʦʙʭʦʜʠʤʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ.  

ʊʘʢʠʝ ʟʘʥʷʪʠʷ ʤʦʛʫʪ ʧʨʝʜʣʦʞʠʪʴ ʠ ʭʦʨʦʰʦ ʦʙʦʨʫʜʦʚʘʥʥʳʝ 

ʥʘʯʘʣʴʥʳʝ ʰʢʦʣʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʝ ʦʙʫʯʘʶʱʠʝʩʷ ʤʦʛʫʪ ʠʟʫʯʘʪʴ ʵʪʠ 

ʚʦʧʨʦʩʳ. 

ʐʢʦʣʴʥʠʢʠ ʚʩʝʭ ʚʦʟʨʘʩʪʦʚ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴ ʧʨʦʝʢʪʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʘʤʝʨʠʢʘʥʩʢʠʤʠ çʉʪʘʥʜʘʨʪʘʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠ ʠʥʞʝʥʝʨʥʦʡ 

ʛʨʘʤʦʪʥʦʩʪʠ 2020 ʛʦʜʘè [1]. ʇʨʠʤʝʨʳ ʧʨʦʝʢʪʦʚ ʚ ʦʙʣʘʩʪʠ ʢʠʪʘʡʩʢʦʡ 

ʤʝʜʠʮʠʥʳ ï ʧʦʨʪʘʪʠʚʥʳʡ ʜʝʪʝʢʪʦʨ ʜʣʷ ʠʛʣʦʫʢʘʣʳʚʘʥʠʷ, ʪʦʯʝʯʥʳʡ 

ʤʘʩʩʘʞʝʨ, ʤʘʩʩʘʞʥʘʷ ʦʜʝʞʜʘ, ʢʠʪʘʡʩʢʠʝ ʠʟʤʝʣʴʯʠʪʝʣʠ ʪʨʘʚʳ. 

çʊʝʭʥʦʣʦʛʠʷè ʚ ʰʢʦʣʝ ʠʟʫʯʘʝʪʩʷ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʣʘʙʦʨʘʪʦʨʠʷʭ-

ʢʣʘʩʩʘʭ.  

ʆʙʦʨʫʜʦʚʘʥʠʝ ʚ ʵʪʠʭ ʣʘʙʦʨʘʪʦʨʠʷʭ ʢʣʘʩʩʘʭ ʤʦʞʝʪ ʩʠʣʴʥʦ 

ʨʘʟʣʠʯʘʪʴʩʷ ʦʪ ʰʢʦʣʳ ʢ ʰʢʦʣʝ, ʥʦ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʪʘʤ ʜʦʣʞʥʳ ʙʳʪʴ 

ʢʦʤʧʴʶʪʝʨʳ. 

ʐʢʦʣʴʥʠʢʠ ʫʯʘʩʪʚʫʶʪ ʚ ʢʦʥʢʫʨʩʘʭ Worldskills. 
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ɺ ʰʢʦʣʝ çʊʝʭʥʦʣʦʛʠʶè ʧʨʝʧʦʜʘʶʪ ʚʳʧʫʩʢʥʠʢʠ ʢʦʣʣʝʜʞʝʡ ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʶ çʅʘʫʢʘ ʠ ʪʝʭʥʦʣʦʛʠʷè, ʩʨʝʜʠ ʥʠʭ ʙʦʣʴʰʠʥʩʪʚʦ ʙʘʢʘʣʘʚʨʦʚ ʠ 

ʜʦʚʦʣʴʥʦ ʤʥʦʛʦ ʤʘʛʠʩʪʨʦʚ, ʭʦʪʷ ʥʝʢʦʪʦʨʳʝ ʰʢʦʣʳ ʙʫʜʫʪ ʧʨʠʛʣʘʰʘʪʴ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʩ ʧʨʝʜʧʨʠʷʪʠʡ ʜʣʷ ʨʘʙʦʪʳ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʣʘʩʩʘʭ. 

 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʰʢʦʣʴʥʠʢʦʚ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʦʨʝʷ 

ʐʢʦʣʴʥʠʢʠ ʧʨʠʭʦʜʷʪ ʚ ʰʢʦʣʫ ʚ  ʚʦʟʨʘʩʪʝ 6-7 ʣʝʪ ʠ ʫʯʘʪʩʷ 12 ʣʝʪ. 

ʉ 2021 ʛʦʜʘ ʚʩʝ ʦʙʫʯʝʥʠʝ ʚ ʰʢʦʣʘʭ ʙʫʜʝʪ ʙʝʩʧʣʘʪʥʳʤ. ɺ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ 

ʚ 1-2 ʢʣʘʩʩʘʭ ʟʘʥʷʪʠʷ ʜʣʷʪʩʷ 5 ʯʘʩʦʚ ʚ ʜʝʥʴ, ʚ 3-6 ʢʣʘʩʩʘʭ ï 6 ʯʘʩʦʚ ʚ ʜʝʥʴ, 

ʚ ʩʨʝʜʥʝʡ ʰʢʦʣʝ (7-9 ʢʣʘʩʩʳ) ï 7 ʯʘʩʦʚ ʚ ʜʝʥʴ, ʚ ʩʪʘʨʰʝʡ ʰʢʦʣʝ ï 9-10 

ʯʘʩʦʚ ʚ ʜʝʥʴ. 

ɿʠʤʥʠʝ ʢʘʥʠʢʫʣʳ ʦʙʳʯʥʦ ʧʨʦʭʦʜʷʪ ʚ ʷʥʚʘʨʝ-ʬʝʚʨʘʣʝ ʠ ʜʣʷʪʩʷ ʦʪ 5 ʜʦ 

7 ʥʝʜʝʣʴ. ʃʝʪʥʠʝ ʢʘʥʠʢʫʣʳ ʦʙʳʯʥʦ ʧʨʦʭʦʜʷʪ ʚ ʘʚʛʫʩʪʝ ʠ ʜʣʷʪʩʷ ʦʪ 2 ʜʦ 4 

ʥʝʜʝʣʴ. ɺʨʝʤʷ ʢʘʥʠʢʫʣ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʠʨʝʢʪʦʨʦʤ ʰʢʦʣʳ ʩ ʫʯʝʪʦʤ ʧʨʦʩʴʙ 

ʨʦʜʠʪʝʣʝʡ. 

ʂʦʤʧʴʶʪʝʨʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʦʤʧʴʶʪʝʨʥʳʭ ʢʣʘʩʩʘʭ ʩʚʦʙʦʜʥʦ ʥʘ 

ʚʩʝʭ ʧʨʝʜʤʝʪʘʭ. ʂʦʤʧʴʶʪʝʨʥʳʝ ʢʫʨʩʳ ʚ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ ʷʚʣʷʶʪʩʷ 

ʬʘʢʫʣʴʪʘʪʠʚʥʳʤʠ, ʚ ʩʨʝʜʥʝʡ ï ʦʙʷʟʘʪʝʣʴʥʳʤʠ, ʚ ʩʪʘʨʰʝʡ ï ʪʘʢʞʝ 

ʬʘʢʫʣʴʪʘʪʠʚʥʳʤʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʩʪʨʦʛʦ 

ʦʛʨʘʥʠʯʝʥʦ ʚʦ ʚʨʝʤʷ ʟʘʥʷʪʠʡ ʠ ʜʦʧʫʩʢʘʝʪʩʷ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʫʯʝʙʥʳʭ ʨʘʙʦʪ. ʃʠʯʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʚʦ ʚʩʝʭ ʢʣʘʩʩʘʭ ʚʦ ʚʨʝʤʷ ʟʘʥʷʪʠʡ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ. 

çʊʝʭʥʦʣʦʛʠʷè ʧʘʨʘʣʣʝʣʴʥʦ ʩ çɼʦʤʘʰʥʝʡ ʵʢʦʥʦʤʠʢʦʡè ʧʨʝʧʦʜʘʝʪʩʷ 

ʢʘʢ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʧʨʝʜʤʝʪ ʚ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ ʠ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ 

ʧʨʝʜʤʝʪ ʚ ʩʨʝʜʥʝʡ ʠ ʩʪʘʨʰʝʡ ʰʢʦʣʘʭ. 

ʂʘʢ ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʝʜʤʝʪ çʊʝʭʥʦʣʦʛʠʷè ʠʟʫʯʘʝʪʩʷ ʚ 5-6 ʢʣʘʩʩʘʭ 

ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʳ, 7-8 ʢʣʘʩʩʘʭ ʩʨʝʜʥʝʡ ʰʢʦʣʳ ʠ ʚ 10 ʢʣʘʩʩʝ ʩʪʘʨʰʝʡ ʰʢʦʣʳ. 

ɺ 9 ʢʣʘʩʩʝ ʧʨʝʧʦʜʘʝʪʩʷ ʵʣʝʢʪʠʚʥʳʡ ʢʫʨʩ çʊʚʦʨʯʝʩʢʠʡ ʠʥʞʝʥʝʨʥʳʡ ʜʠʟʘʡʥè. 

çʊʝʭʥʦʣʦʛʠʷè ʧʨʝʧʦʜʘʝʪʩʷ ʢʘʢ çʇʨʘʢʪʠʯʝʩʢʦʝ ʠʩʢʫʩʩʪʚʦè ʚ ʥʘʯʘʣʴʥʦʡ 

ʰʢʦʣʝ ʠ ʢʘʢ ʧʨʝʜʤʝʪ çʊʝʭʥʦʣʦʛʠʷ ï ʜʦʤè ʚ ʩʨʝʜʥʝʡ ʠ ʩʪʘʨʰʝʡ ʰʢʦʣʝ. 

ʋʯʝʙʥʘʷ ʧʨʦʛʨʘʤʤʘ ʧʦ ʪʝʭʥʦʣʦʛʠʠ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʅʘʮʠʦʥʘʣʴʥʦʡ ʫʯʝʙʥʦʡ ʧʨʦʛʨʘʤʤʦʡ, ʘ ʫʯʝʙʥʠʢʠ ʚʳʧʫʩʢʘʶʪʩʷ ʯʘʩʪʥʳʤʠ 

ʠʟʜʘʪʝʣʴʩʪʚʘʤʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʧʦʩʣʝ ʨʝʮʝʥʟʠʨʦʚʘʥʠʷ. 

ʅʘ ʠʟʫʯʝʥʠʝ çʊʝʭʥʦʣʦʛʠʠè ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʣʘʩʩʘʭ ʚʳʜʝʣʷʝʪʩʷ 2 

ʯʘʩʘ ʚ ʥʝʜʝʣʶ ʚ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ ʠ 2-3 ʯʘʩʘ ʚ ʥʝʜʝʣʶ ʚ ʩʨʝʜʥʝʡ ʠ ʩʪʘʨʰʝʡ 

ʰʢʦʣʘʭ. ʅʘ ʫʨʦʢʘʭ ʪʝʭʥʦʣʦʛʠʠ ʶʥʦʰʠ ʠ ʜʝʚʫʰʢʠ  ʠʟʫʯʘʶʪ ʦʜʥʦ ʠ ʪʦ ʞʝ 

ʩʦʜʝʨʞʘʥʠʝ ʧʨʝʜʤʝʪʘ. ʆʥʠ ʠʟʦʙʨʝʪʘʶʪ, ʜʝʣʘʶʪ ʤʦʜʝʣʠ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ, ʧʨʦʩʪʳʝ ʤʦʜʝʣʠ ʨʦʙʦʪʦʚ, ʨʘʙʦʪʘʶʪ ʩ ʜʨʝʚʝʩʠʥʦʡ, ʧʣʘʩʪʠʢʦʤ, 

ʧʠʱʝʚʳʤʠ ʧʨʦʜʫʢʪʘʤʠ. 

ʉʦʜʝʨʞʘʥʠʝ ʧʨʦʛʨʘʤʤʳ çʊʝʭʥʦʣʦʛʠʠè ʚʢʣʶʯʘʝʪ ʤʘʪʝʨʠʘʣʳ ʜʣʷ 

ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʠ ʦʚʣʘʜʝʥʠʷ ʢʣʶʯʝʚʳʤʠ ʢʦʤʧʝʪʝʥʮʠʷʤʠ. ɺ ʦʙʣʘʩʪʠ 

ʜʦʤʘ, ʦʥʦ ʩʦʜʝʨʞʠʪ ʩʚʝʜʝʥʠʷ ʦ ʨʘʟʚʠʪʠʠ ʯʝʣʦʚʝʢʘ ʠ ʩʝʤʴʠ, ʩʝʤʝʡʥʦʡ 

ʞʠʟʥʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʫʧʨʘʚʣʝʥʠʠ ʨʝʩʫʨʩʘʤʠ ʠ ʥʝʟʘʚʠʩʠʤʦʩʪʠ. 
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ɺ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ ʦʥʦ ʚʢʣʶʯʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʝʭʥʦʣʦʛʠʡ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʪʨʘʜʠʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚʭʦʜʷʪ ʚ 

ʩʦʜʝʨʞʘʥʠʝ ʧʨʝʜʤʝʪʘ. 

ʏʝʨʯʝʥʠʝ ʥʝ ʧʨʝʧʦʜʘʝʪʩʷ ʦʪʜʝʣʴʥʦ, ʩʦʜʝʨʞʘʥʠʝ ʯʝʨʯʝʥʠʷ ʚʭʦʜʠʪ ʚ 

ʙʣʦʢ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʊʝʤʳ ʨʦʙʦʪʦʪʝʭʥʠʢʠ, 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʩʪʘʥʢʦʚ ʩ ʏʇʋ, ʠ ʣʘʟʝʨʥʦʡ 

ʪʝʭʥʠʢʠ ʚʳʙʦʨʦʯʥʦ ʠʟʫʯʘʶʪʩʷ ʚ ʨʘʤʢʘʭ ʦʪʜʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠʣʠ ʚ 

ʢʣʫʙʘʭ. 

ʊʝʤʘʪʠʢʘ ʪʚʦʨʯʝʩʢʠʭ ʧʨʦʝʢʪʦʚ ʚ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ: ʠʟʛʦʪʦʚʣʝʥʠʝ 

ʧʨʝʜʤʝʪʦʚ ʜʦʤʘʰʥʝʛʦ ʦʙʠʭʦʜʘ, ʧʨʠʛʦʪʦʚʣʝʥʠʝ ʧʠʱʠ, ʧʦʩʘʜʢʘ ʨʘʩʪʝʥʠʡ, 

ʠʟʛʦʪʦʚʣʝʥʠʝ ʤʦʜʝʣʝʡ ʪʨʘʥʩʧʦʨʪʘ, ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʠʟʦʙʨʘʞʝʥʠʡ 

ʨʦʙʦʪʦʚ, ʠʟʦʙʨʝʪʝʥʠʷ ʠ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ. ɺ ʩʨʝʜʥʝʡ ʰʢʦʣʝ: ʧʣʘʥʠʨʦʚʘʥʠʝ 

ʢʘʨʴʝʨʳ, ʢʫʣʠʥʘʨʠʷ ʠ ʨʝʰʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ. ɺ ʩʪʘʨʰʝʡ ʰʢʦʣʝ: 

ʟʜʦʨʦʚʘʷ ʞʠʟʥʴ, ʝʜʘ, ʞʠʣʴʝ ʠ ʪʚʦʨʯʝʩʢʠʡ ʠʥʞʝʥʝʨʥʳʡ ʜʠʟʘʡʥ. 

ɿʘʥʷʪʠʷ ʧʦ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʭʦʜʷʪ ʚ ʢʣʘʩʩʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʣʘʙʦʨʘʪʦʨʠʠ ʭʦʨʦʰʦ ʦʙʦʨʫʜʦʚʘʥʳ ʚ ʩʨʝʜʥʠʭ 

ʰʢʦʣʘʭ, ʘ ʨʫʯʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʧʦʜʛʦʪʦʚʣʝʥʳ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ. 

ʇʨʝʜʫʩʤʦʪʨʝʥʦ ʙʘʟʦʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʦ ʥʝʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʤʘʰʠʥ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʥʘʚʳʢʦʚ. 

ʋʯʘʱʠʝʩʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʰʢʦʣ ʥʝ ʫʯʘʩʪʚʫʶʪ ʚ ʢʦʥʢʫʨʩʘʭ 

çWorldskillsè, ʚ ʥʠʭ ʫʯʘʩʪʚʫʶʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʧʦʜʛʦʪʦʚʣʝʥʥʳʝ 

ʫʯʘʱʠʝʩʷ. 

ʇʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʪʝʭʥʦʣʦʛʠʠ ʨʘʙʦʪʘʶʪ ʚʳʧʫʩʢʥʠʢʠ ʢʦʣʣʝʜʞʝʡ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʩʜʘʚʰʠʝ ʵʢʟʘʤʝʥ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ. ʉʧʝʮʠʘʣʠʩʪʳ ʩ 

ʧʨʝʜʧʨʠʷʪʠʡ ʥʝ ʤʦʛʫʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʦʚʦʜʠʪʴ ʟʘʥʷʪʠʷ, ʥʦ ʤʦʛʫʪ 

ʯʠʪʘʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʣʝʢʮʠʠ. 

 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʰʢʦʣʴʥʠʢʦʚ ʚ ʗʧʦʥʠʠ 

ɺ ʗʧʦʥʠʠ ʜʝʪʠ ʧʨʠʭʦʜʷʪ ʚ 1 ʢʣʘʩʩ ʚ ʚʦʟʨʘʩʪʝ 6 ʣʝʪ ʠ ʫʯʘʪʩʷ ʩ 1 ʧʦ 9 

ʢʣʘʩʩ ʙʝʩʧʣʘʪʥʦ. ʆʙʨʘʟʦʚʘʥʠʝ ʚ 10-12 ʢʣʘʩʩʘʭ ʥʝ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ. 

ɺ 1 ʠ 2 ʢʣʘʩʩʘʭ ʜʝʪʠ ʫʯʘʪʩʷ 4 ʯʘʩʘ ʚ ʜʝʥʴ, ʩ 3 ʧʦ 12 ʢʣʘʩʩ ï 6 ʯʘʩʦʚ ʚ 

ʜʝʥʴ. 

ʂʘʥʠʢʫʣʳ ʜʣʷʪʩʷ 2 ʥʝʜʝʣʠ ʟʠʤʦʡ, 2 ʥʝʜʝʣʠ ʚʝʩʥʦʡ ʠ 6 ʥʝʜʝʣʴ ʣʝʪʦʤ, 

ʚʩʝʛʦ 10 ʥʝʜʝʣʴ. ɺʨʝʤʷ ʢʘʥʠʢʫʣ ʦʧʨʝʜʝʣʷʝʪ ʤʝʩʪʥʳʡ ʰʢʦʣʴʥʳʡ ʩʦʚʝʪ. 

ʇʦʯʪʠ ʚʩʝ ʥʘʯʘʣʴʥʳʝ ʰʢʦʣʳ ʠʤʝʶʪ ʢʦʤʧʴʶʪʝʨʳ, ʠ ʦʙʫʯʘʶʱʠʝʩʷ ʚʦ 

ʚʩʝʭ ʢʣʘʩʩʘʭ ʤʦʛʫʪ ʠʭ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʡ ʧʦ ʚʨʝʤʝʥʠ. 

ʄʥʦʛʠʝ ʫʯʘʱʠʝʩʷ ʜʫʤʘʶʪ, ʯʪʦ ʚʨʝʤʷ ʥʘ ʠʟʫʯʝʥʠʝ çʊʝʭʥʦʣʦʛʠʠè ï 

ʵʪʦ ʚʨʝʤʷ ʦʪʜʳʭʘ. ɺ ʥʘʯʘʣʴʥʦʡ  ʰʢʦʣʝ ʥʝʪ çʊʝʭʥʦʣʦʛʠʠè, ʥʦ ʰʢʦʣʴʥʠʢʠ 

ʠʟʫʯʘʶʪ ʨʫʯʥʳʝ ʨʝʤʝʩʣʘ. ʆʙʫʯʘʶʱʠʝʩʷ ʠʟʫʯʘʶʪ çʊʝʭʥʦʣʦʛʠʶè ʢʘʢ 
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ʦʪʜʝʣʴʥʳʡ ʧʨʝʜʤʝʪ ʚ 7-9 ʢʣʘʩʩʘʭ ʩʨʝʜʥʝʡ ʰʢʦʣʳ ʩ 13 ʜʦ 15 ʣʝʪ. ɺ ʩʪʘʨʰʝʡ 

ʰʢʦʣʝ çʊʝʭʥʦʣʦʛʠʠè ʥʝʪ. 
ʇʨʦʛʨʘʤʤʘ çʊʝʭʥʦʣʦʛʠʠè ʫʪʚʝʨʞʜʘʝʪʩʷ ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ. 
ʅʘ ʠʟʫʯʝʥʠʝ çʊʝʭʥʦʣʦʛʠʠè ʚ 8 ʠ 9 ʢʣʘʩʩʘʭ ʚʳʜʝʣʷʝʪʩʷ 1 ʯʘʩ ʚ ʥʝʜʝʣʶ, 

ʚ 9 ʢʣʘʩʩʝ ï 0,5 ʯʘʩʘ ʚ ʥʝʜʝʣʶ (1 ʯʘʩ ʚ ʥʝʜʝʣʶ ʚ ʪʝʯʝʥʠʝ ʧʦʣʦʚʠʥʳ ʛʦʜʘ). 
ɺʳʙʦʨ ʥʘʧʨʘʚʣʝʥʠʷ ʦʙʫʯʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪ ʫʯʠʪʝʣʴ, ʘ ʥʝ ʫʯʘʱʠʝʩʷ. 
ʀʟʫʯʘʝʪʩʷ ʦʙʨʘʙʦʪʢʘ ʜʨʝʚʝʩʠʥʳ, ʤʝʪʘʣʣʘ, ʪʢʘʥʠ ʠ ʧʠʱʝʚʳʭ 

ʧʨʦʜʫʢʪʦʚ. 
ɺ ʧʨʦʛʨʘʤʤʝ ʩʨʝʜʥʝʡ ʰʢʦʣʳ ʥʝʪ ʘʚʪʦʤʘʪʠʢʠ, ʵʣʝʢʪʨʦʥʠʢʠ, 

ʨʦʙʦʪʦʪʝʭʥʠʢʠ, 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʯʝʨʯʝʥʠʷ, ʦʩʥʦʚ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ 
ʠ ʧʨʦʬʦʨʠʝʥʪʘʮʠʠ. ʌʘʢʫʣʴʪʘʪʠʚʥʳʭ ʢʫʨʩʦʚ ʜʣʷ ʠʟʫʯʝʥʠʷ ʨʦʙʦʪʦʪʝʭʥʠʢʠ 
ʥʝʪ. ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʠ 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠʟʫʯʘʶʪʩʷ ʚ  ʠʥʞʝʥʝʨʥʳʭ ʢʣʘʩʩʘʭ 
ʩʪʘʨʰʝʡ ʰʢʦʣʳ. ɺ ʪʘʢʠʭ ʢʣʘʩʩʘʭ ʫʯʠʪʩʷ ʧʦ 10 ʯʝʣʦʚʝʢ. ʊʝʭʥʦʣʦʛʠʷ 
ʠʟʫʯʘʝʪʩʷ ʚ ʫʯʝʙʥʳʭ ʢʣʘʩʩʘʭ ʠʣʠ ʤʘʩʪʝʨʩʢʠʭ ʰʢʦʣʳ. ɺ ʤʘʩʪʝʨʩʢʦʡ ʧʦ 
ʦʙʨʘʙʦʪʢʝ ʜʨʝʚʝʩʠʥʳ ʠ ʤʘʩʪʝʨʩʢʦʡ ʧʦ ʦʙʨʘʙʦʪʢʝ ʤʝʪʘʣʣʘ ʝʩʪʴ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʠʤʝʝʪʩʷ ʪʘʢʞʝ ʢʦʤʧʴʶʪʝʨʥʳʡ ʢʣʘʩʩ. 

ʐʢʦʣʴʥʠʢʠ ʥʝ ʫʯʘʩʪʚʫʶʪ ʚ ʢʦʥʢʫʨʩʘʭ çWorldskillsè. 
ʂʘʢ ʧʨʘʚʠʣʦ, çʊʝʭʥʦʣʦʛʠʶè ʧʨʝʧʦʜʘʶʪ ʙʘʢʘʣʘʚʨʳ. ʉʧʝʮʠʘʣʠʩʪʳ ʩ  

ʧʨʝʜʧʨʠʷʪʠʡ ʜʣʷ ʧʨʝʧʦʜʘʚʘʥʠʷ ç ʊʝʭʥʦʣʦʛʠʠè ʥʝ ʧʨʠʚʣʝʢʘʶʪʩʷ. 
 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʰʢʦʣʴʥʠʢʦʚ ʚ ʉʐɸ 
ɺ ʉʦʝʜʠʥʝʥʥʳʭ ʐʪʘʪʘʭ ɸʤʝʨʠʢʠ ʪʨʝʙʫʝʪʩʷ, ʯʪʦʙʳ ʜʝʪʠ ʫʯʠʣʠʩʴ ʚ 

ʰʢʦʣʝ 12 ʣʝʪ ʩ 6-7ʣʝʪ. ʊʘʢ ʠ ʫʯʠʪʩʷ ʙʦʣʴʰʠʥʩʪʚʦ ʰʢʦʣʴʥʠʢʦʚ. 
ʉʫʱʝʩʪʚʫʶʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ, ʯʘʩʪʥʳʝ ʠ ʜʦʤʘʰʥʠʝ ʰʢʦʣʳ. ʇʨʘʚʠʪʝʣʴʩʪʚʘ 
ʰʪʘʪʦʚ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʦʙʱʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʩʪʘʥʜʘʨʪʳ ʰʪʘʪʘ, ʯʘʩʪʦ 
ʬʦʨʤʫʣʠʨʫʶʪ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʝ ʪʝʩʪʳ ʜʣʷ ʰʢʦʣʴʥʳʭ ʩʠʩʪʝʤ ʦʪ 
ʜʝʪʩʢʦʛʦ ʩʘʜʘ ʜʦ ʩʪʘʨʰʝʡ ʰʢʦʣʳ ʠ ʢʦʥʪʨʦʣʠʨʫʶʪ ʠʭ ʚʳʧʦʣʥʝʥʠʝ. 
ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ ʰʢʦʣ, ʚ ʦʩʥʦʚʥʦʤ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʘʚʠʪʝʣʴʩʪʚʘʤʠ 
ʰʪʘʪʦʚ ʠ ʤʝʩʪʥʳʤʠ ʦʨʛʘʥʘʤʠ ʚʣʘʩʪʠ, ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ï ʬʝʜʝʨʘʣʴʥʳʤ 
ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ. ʏʘʩʪʥʳʝ ʰʢʦʣʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʤʦʛʫʪ ʦʧʨʝʜʝʣʷʪʴ ʩʚʦʶ 
ʩʦʙʩʪʚʝʥʥʫʶ ʫʯʝʙʥʫʶ ʧʨʦʛʨʘʤʤʫ ʠ ʢʘʜʨʦʚʫʶ ʧʦʣʠʪʠʢʫ. 

ʊʠʧʠʯʥʦʝ ʨʘʩʧʠʩʘʥʠʝ: ʟʘʥʷʪʠʷ 5 ʜʥʝʡ ʚ ʥʝʜʝʣʶ ʩ 7.30 ʜʦ 15.30 
ʧʨʠʤʝʨʥʦ 36 ʯʘʩʦʚ ʚ ʥʝʜʝʣʶ. ɺʩʝ ʰʢʦʣʴʥʠʢʠ ʦʙʷʟʘʥʳ ʧʦʩʝʱʘʪʴ ʰʢʦʣʫ ʥʝ 
ʤʝʥʝʝ 180 ʜʥʝʡ ʚ ʛʦʜʫ. ʐʢʦʣʴʥʠʢʠ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʳ (ʦʪ ʜʝʪʩʢʦʛʦ ʩʘʜʘ ʜʦ 5 
ʢʣʘʩʩʘ) ʟʘʥʠʤʘʶʪʩʷ ʚ ʩʚʦʝʤ ʢʣʘʩʩʝ. ɺ ʩʨʝʜʥʝʡ ʠ ʩʪʘʨʰʝʡ ʰʢʦʣʘʭ ï 5-7 
ʫʨʦʢʦʚ ʚ ʜʝʥʴ (ʫʨʦʢ ʜʣʠʪʩʷ ʦʢʦʣʦ 1 ʯʘʩʘ) ʠ 1 ʯʘʩ ʠʥʩʪʨʫʢʪʘʞʘ. 

ʋʯʝʙʥʳʡ ʛʦʜ ʥʘʯʠʥʘʝʪʩʷ ʚ ʘʚʛʫʩʪʝ-ʩʝʥʪʷʙʨʝ ʠ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʚ ʤʘʝ-
ʠʶʥʝ. ʆʩʝʥʥʠʝ ʢʘʥʠʢʫʣʳ: 15-16 ʦʢʪʷʙʨʷ, ʨʦʞʜʝʩʪʚʝʥʩʢʠʝ ʢʘʥʠʢʫʣʳ: 21 
ʜʝʢʘʙʨʷ-2 ʷʥʚʘʨʷ, ʚʝʩʝʥʥʠʝ ʢʘʥʠʢʫʣʳ: 5-9 ʘʧʨʝʣʷ, ʣʝʪʥʠʝ ʢʘʥʠʢʫʣʳ ï ʚ 
ʠʶʥʝ, ʠʶʣʝ, ʘʚʛʫʩʪʝ. ʂʘʥʠʢʫʣʳ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʢʘʞʜʳʡ ʦʢʨʫʛ ʠʣʠ ʰʪʘʪ. 

ʇʦʯʪʠ ʚʩʝ ʰʢʦʣʴʥʠʢʠ ʠʤʝʶʪ ʜʦʩʪʫʧ ʢ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʝ. 
ʉʝʛʦʜʥʷ ʤʥʦʛʠʝ ʰʢʦʣʳ  ʨʘʟʨʝʰʘʶʪ ʰʢʦʣʴʥʠʢʘʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʫ ʪʝʭʥʠʢʫ 
ʥʘ ʫʨʦʢʘʭ ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʡ. ʋ ʙʦʣʴʰʠʥʩʪʚʘ ʰʢʦʣʴʥʠʢʦʚ 6-12 ʢʣʘʩʩʦʚ ʝʩʪʴ 
ʩʤʘʨʪʬʦʥʳ. 
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ʇʦʯʪʠ ʚʦ ʚʩʝʭ ʢʘʙʠʥʝʪʘʭ ʰʢʦʣʳ  ʪʨʝʙʫʝʪʩʷ ʥʘʣʠʯʠʝ ʢʦʤʧʴʶʪʝʨʘ ʠʣʠ 
ʧʣʘʥʰʝʪʘ. ʆʜʥʘʢʦ ʵʪʘ ʧʦʣʠʪʠʢʘ ʟʘʚʠʩʠʪ ʦʪ ʰʢʦʣʳ. 

çʊʝʭʥʦʣʦʛʠʷè ʷʚʣʷʝʪʩʷ ʦʪʜʝʣʴʥʳʤ ʧʨʝʜʤʝʪʦʤ ʧʦ ʚʳʙʦʨʫ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʰʪʘʪʦʚ. ɺ ʉʐɸ ʥʝʪ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʫʯʝʙʥʦʛʦ ʧʣʘʥʘ, ʢʘʞʜʳʡ 

ʰʪʘʪ ʤʦʞʝʪ ʧʨʝʜʣʦʞʠʪʴ ʫʯʘʱʠʤʩʷ ʠʟʫʯʘʪʴ çʊʝʭʥʦʣʦʛʠʶè, ʦʜʥʘʢʦ ʪʦʣʴʢʦ 

ʥʝʢʦʪʦʨʳʝ ʜʝʣʘʶʪ ʵʪʦ. ɺʳʩʪʫʧʘʷ  ʚ 2016 ʛ. ʥʘ XXII  ʄʝʞʜʫʥʘʨʦʜʥʦʡ 

ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʉʦʚʨʝʤʝʥʥʦʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝè ʚʝʜʫʱʠʡ ʘʤʝʨʠʢʘʥʩʢʠʡ ʩʧʝʮʠʘʣʠʩʪ ʧʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ 

ʦʙʨʘʟʦʚʘʥʠʶ ɺ. ɼʘʛʛʝʨ ʦʪʤʝʪʠʣ, ʯʪʦ ʚ ʉʐɸ ʠʟʫʯʘʶʪ çʊʝʭʥʦʣʦʛʠʶè 

150000 ʰʢʦʣʴʥʠʢʦʚ [2]. ɺ ʈʌ ʠʟʫʯʘʶʪ ʪʝʭʥʦʣʦʛʠʶ ʚ ʰʢʦʣʝ ʙʦʣʝʝ 11 ʤʣʥ. 

ʫʯʘʱʠʭʩʷ. 

ʎʝʣʴ  ʠʟʫʯʝʥʠʷ çʊʝʭʥʦʣʦʛʠʠè ʠ ʦʙʫʯʝʥʠʷ ʠʥʞʝʥʝʨʥʦʤʫ ʜʝʣʫ ʚ ʉʐɸ 

ïʬʦʨʤʠʨʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʛʨʘʤʦʪʥʦʩʪʠ, ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʥʠʤʘʪʴ, 

ʩʦʟʜʘʚʘʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʟʜʘʥʥʳʝ ʯʝʣʦʚʝʢʦʤ ʩʠʩʪʝʤʳ ʠ ʦʙʲʝʢʪʳ, 

ʷʚʣʷʶʱʠʝʩʷ ʧʨʦʜʫʢʪʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʅʘʮʠʦʥʘʣʴʥʳʤ ʩʪʘʥʜʘʨʪʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʛʨʘʤʦʪʥʦʩʪʠ 

2020 ʛʦʜʘ [1]. 

ɺ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ ʫʯʠʪʝʣʴ ʤʦʞʝʪ ʨʘʩʩʢʘʟʘʪʴ ʦ ʪʝʭʥʦʣʦʛʠʷʭ, ʦʥʘ 

ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʥʴ ʧʦʧʫʣʷʨʥʦʡ. ɺ 6-12 ʢʣʘʩʩʘʭ ʫʯʘʱʠʝʩʷ ʤʦʛʫʪ ʧʦʩʝʱʘʪʴ 

ʤʘʩʪʝʨʩʢʠʝ, ʛʜʝ ʦʥʠ ʟʥʘʢʦʤʷʪʩʷ ʩ ʨʘʟʥʳʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ 

ʥʘʧʨʘʚʣʝʥʠʷʤʠ. ɹʦʣʴʰʠʥʩʪʚʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʫʨʩʦʚ ʚ 6-12 ʢʣʘʩʩʘʭ 

ʨʘʩʩʯʠʪʘʥʳ ʥʘ 1 ʯʘʩ 5 ʜʥʝʡ ʚ ʥʝʜʝʣʶ (5 ʯʘʩʦʚ ʚ ʥʝʜʝʣʶ). ʖʥʦʰʠ ʠ 

ʜʝʚʫʰʢʠ ʫʯʘʪʩʷ ʧʦ ʦʜʥʦʡ ʧʨʦʛʨʘʤʤʝ. ʆʜʥʘʢʦ ʦʙʳʯʥʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʢʫʨʩʳ ʧʨʝʜʣʘʛʘʶʪʩʷ ʚ 9-12 ʢʣʘʩʩʘʭ. 

ʋʯʘʱʠʝʩʷ ʤʦʛʫʪ ʠʟʫʯʘʪʴ ʦʙʨʘʙʦʪʢʫ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

(ʜʨʝʚʝʩʠʥʳ ʠ ʤʝʪʘʣʣʘ), ʪʢʘʥʝʡ ʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʵʣʝʢʪʨʦʥʠʢʫ, 

ʘʚʪʦʤʘʪʠʢʫ, ʩʝʤʝʡʥʫʶ ʵʢʦʥʦʤʠʢʫ, ʦʩʥʦʚʳ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʠ 

ʧʨʦʬʦʨʠʝʥʪʘʮʠʶ. 

ʏʝʨʯʝʥʠʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʟʫʯʘʝʪʩʷ ʚ 9-12 ʢʣʘʩʩʘʭ 1 ʯʘʩ ʚ ʥʝʜʝʣʶ. ɺʦ 

ʚʩʝʭ 9-12 ʢʣʘʩʩʘʭ ʧʦ 1 ʯʘʩʫ ʚ ʥʝʜʝʣʶ ʫʯʘʱʠʝʩʷ ʤʦʛʫʪ ʠʟʫʯʘʪʴ 

ʨʦʙʦʪʦʪʝʭʥʠʢʫ, 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʩʪʘʥʢʠ ʩ ʏʇʋ, ʣʘʟʝʨʥʫʶ ʪʝʭʥʠʢʫ. 

ʇʨʠʤʝʨʳ ʢʫʨʩʦʚ ʜʣʷ ʠʟʫʯʝʥʠʷ: 

¶ CAD ʘʨʭʠʪʝʢʪʫʨʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ 

¶ CAD ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʤʝʭʘʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ 

¶ CAM ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ 

¶ ʂʦʤʧʦʟʠʪʳ 

¶ ʕʣʝʢʪʨʦʥʠʢʘ 

¶ ʇʨʠʥʮʠʧʳ ʠʥʞʝʥʝʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

¶ ʀʥʞʝʥʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

¶ ʄʝʭʘʥʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ 

¶ ʇʨʠʥʮʠʧʳ ʧʨʦʠʟʚʦʜʩʪʚʘ 

¶ ʇʣʘʩʪʤʘʩʩʳ 



75  

¶ ʈʦʙʦʪʦʪʝʭʥʠʢʘ 

¶ ʈʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ 

¶ ʊʝʭʥʦʣʦʛʠʠ ʩʚʘʨʢʠ 

¶ ɼʨʝʚʝʩʠʥʘ 

¶ ɸʵʨʦʢʦʩʤʠʯʝʩʢʘʷ ʪʝʭʥʠʢʘ 

¶ ʄʘʪʝʨʠʘʣʦʚʝʜʝʥʠʝ 

¶ ʆʩʥʦʚʳ ʠʥʞʝʥʝʨʥʦʛʦ ʜʝʣʘ 

¶ ʉʪʘʞʠʨʦʚʢʘ 

ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʦʙʨʘʟʦʚʘʥʠʠ ʫʜʝʣʷʝʪʩʷ 

ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤ ʠ ʧʦʣʫʯʝʥʠʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʛʨʘʤʦʪʥʦʩʪʠ. 

ʇʦʦʱʨʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʞʝʥʝʨʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʇʦʧʫʣʷʨʥʳʝ 

ʧʨʦʝʢʪʳ: ʨʦʙʦʪʦʪʝʭʥʠʢʘ, ʛʦʥʦʯʥʳʝ ʘʚʪʦʤʦʙʠʣʠ, ʨʘʢʝʪʳ, 3D ʧʝʯʘʪʴ, ʜʨʦʥʳ, 

ʧʨʦʝʢʪʳ ʧʦ ʜʝʨʝʚʫ ʠ ʤʝʪʘʣʣʫ. 

ɺ hʢʦʣʝ çʊʝʭʥʦʣʦʛʠʷè ʚ 6-12 ʢʣʘʩʩʘʭ ʠʟʫʯʘʝʪʩʷ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʢʘʙʠʥʝʪʘʭ. ʂʨʫʧʥʳʝ ʰʢʦʣʴʥʳʝ ʦʢʨʫʛʘ ʤʦʛʫʪ ʠʤʝʪʴ ʩʧʝʮʠʘʣʴʥʳʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʮʝʥʪʨʳ. ɺ ʰʢʦʣʘʭ ʥʝʪ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʠʣʠ ʤʠʥʠʤʘʣʴʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. ʉʝʛʦʜʥʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʘʙʠʥʝʪʦʚ 

ʫʩʪʘʥʦʚʣʝʥʳ 3D ʧʨʠʥʪʝʨʳ ʠ ʣʘʟʝʨʥʳʝ ʨʝʟʘʢʠ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʜʨʫʛʠʭ 

ʧʨʦʛʨʘʤʤ ʰʢʦʣʳ ʤʦʛʫʪ ʠʤʝʪʴ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʜʨʝʚʝʩʠʥʳ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ʐʢʦʣʴʥʠʢʠ ʫʯʘʩʪʚʫʶʪ ʚ ʨʘʟʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʩʦʨʝʚʥʦʚʘʥʠʷʭ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʣʠʮʝʥʟʠʠ ʥʘ ʧʨʝʧʦʜʘʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʪʨʝʙʫʝʪʩʷ 

ʩʪʝʧʝʥʴ ʙʘʢʘʣʘʚʨʘ. ɺ ʥʝʢʦʪʦʨʳʭ ʰʢʦʣʘʭ ʩʧʝʮʠʘʣʠʩʪʳ ʩ ʧʨʝʜʧʨʠʷʪʠʡ 

ʫʯʘʩʪʚʫʶʪ ʚ ʧʨʝʧʦʜʘʚʘʥʠʠ çʊʝʭʥʦʣʦʛʠʠè ʠʟ-ʟʘ ʦʙʱʝʥʘʮʠʦʥʘʣʴʥʦʡ 

ʥʝʭʚʘʪʢʠ ʫʯʠʪʝʣʝʡ. 

 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʰʢʦʣʴʥʠʢʦʚ ʚ ɸʚʩʪʨʘʣʠʠ 

ɺ ɸʚʩʪʨʘʣʠʠ ʜʝʪʠ ʧʨʠʭʦʜʷʪ ʚ ʰʢʦʣʫ ʚ ʚʦʟʨʘʩʪʝ 5 ʠʣʠ 6 ʣʝʪ. ɼʦ ʵʪʦʛʦ 

ʚʨʝʤʝʥʠ ʩʫʱʝʩʪʚʫʝʪ ʥʝʦʙʷʟʘʪʝʣʴʥʦʝ ʧʣʘʪʥʦʝ ʜʦʰʢʦʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ. 

ʆʙʷʟʘʪʝʣʴʥʦʝ ʰʢʦʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʜʣʠʪʩʷ 9 ʣʝʪ, ʥʦ ʙʦʣʴʰʠʥʩʪʚʦ 

ʰʢʦʣʴʥʠʢʦʚ ʫʯʠʪʩʷ 12 ʣʝʪ. ɺʩʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʰʢʦʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ï

ʙʝʩʧʣʘʪʥʦʝ. ʇʣʘʪʫ ʚʟʠʤʘʶʪ ʥʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ (ʯʘʩʪʥʳʝ) ʰʢʦʣʳ. 

ɿʘʥʷʪʠʷ ʥʘʯʠʥʘʶʪʩʷ ʚ 8.30 - 9.00 ʠ ʜʣʷʪʩʷ ʜʦ 15.00 - 15.30. ʐʢʦʣʳ 

ʜʦʣʞʥʳ ʙʳʪʴ ʦʪʢʨʳʪʳ 180 ʜʥʝʡ ʚ ʛʦʜʫ, ʠ ʚ ʢʘʞʜʫʶ ʥʝʜʝʣʶ ʧʨʦʚʦʜʠʪʩʷ 25 

ʯʘʩʦʚ 50 ʤʠʥʫʪ ʟʘʥʷʪʠʡ. ʋʯʝʙʥʳʡ ʛʦʜ ʥʘʯʠʥʘʝʪʩʷ ʚ ʷʥʚʘʨʝ ʠ ʜʝʣʠʪʩʷ ʥʘ 4 

ʩʝʤʝʩʪʨʘ ʩ ʦʜʥʦʡ ʠʣʠ ʜʚʫʤʷ ʥʝʜʝʣʷʤʠ ʢʘʥʠʢʫʣ ʤʝʞʜʫ ʩʝʤʝʩʪʨʘʤʠ. 

ʆʩʥʦʚʥʳʝ ʣʝʪʥʠʝ ʢʘʥʠʢʫʣʳ ʜʣʷʪʩʷ ʩ ʩʝʨʝʜʠʥʳ ʜʝʢʘʙʨʷ ʜʦ ʢʦʥʮʘ ʷʥʚʘʨʷ. 

ɺ ʰʢʦʣʘʭ ʩʪʘʣʦ ʤʝʥʴʰʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʢʣʘʩʩʦʚ, ʧʦʩʢʦʣʴʢʫ ʚʩʝ 

ʙʦʣʴʰʝʝ ʯʠʩʣʦ ʰʢʦʣ ʧʨʦʚʦʜʷʪ ʧʦʣʠʪʠʢʫ çʧʨʠʥʝʩʠ ʩ ʩʦʙʦʡ ʩʚʦʝ 

ʢʦʤʧʴʶʪʝʨʥʦʝ ʫʩʪʨʦʡʩʪʚʦ (ʥʦʫʪʙʫʢ ʠʣʠ ʧʣʘʥʰʝʪ)è. ʕʪʦ ʤʦʞʝʪ ʟʘʤʝʥʠʪʴ 

ʫʯʝʙʥʠʢʠ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʟʘʛʨʫʟʠʪʴ ʚ ʢʦʤʧʴʶʪʝʨʥʦʝ ʫʩʪʨʦʡʩʪʚʦ. ʇʦʣʠʪʠʢʘ 

ʨʘʟʥʳʭ ʰʢʦʣ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤʧʴʶʪʝʨʥʳʭ ʫʩʪʨʦʡʩʪʚ 

ʨʘʟʣʠʯʘʝʪʩʷ: ʥʝʢʦʪʦʨʳʝ ʟʘʧʨʝʱʘʶʪ ʚʩʝ ʫʩʪʨʦʡʩʪʚʘ, ʜʨʫʛʠʝ ʨʘʟʨʝʰʘʶʪ ʠʭ 
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ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦ ʚʨʝʤʷ ʢʘʥʠʢʫʣ, ʪʨʝʪʴʠ ʠʩʧʦʣʴʟʫʶʪ ʪʝʣʝʬʦʥʳ ʚʦ ʚʨʝʤʷ 

ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʊʝʥʜʝʥʮʠʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ  ʫʯʘʱʠʝʩʷ ʚʩʝʭ 

ʚʦʟʨʘʩʪʦʚ ʠʤʝʣʠ ʜʦʩʪʫʧ ʢ ʮʠʬʨʦʚʳʤ ʫʩʪʨʦʡʩʪʚʘʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʢ 

ʧʣʘʥʰʝʪʘʤ ʚ ʜʦʰʢʦʣʴʥʦʤ ʚʦʟʨʘʩʪʝ. ɺʨʝʤʷ, ʟʘʪʨʘʯʠʚʘʝʤʦʝ ʫʯʘʱʠʤʩʷ ʥʘ 

ʨʘʙʦʪʫ ʩ ʢʦʤʧʴʶʪʝʨʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ, ʟʘʚʠʩʠʪ ʦʪ ʢʘʞʜʦʛʦ ʫʯʠʪʝʣʷ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʨʝʜʝʣʦʚ ʥʝʪ. 

ɺ ʩʪʨʘʥʝ ʜʝʡʩʪʚʫʝʪ ʅʘʮʠʦʥʘʣʴʥʳʡ ʧʣʘʥ ʧʨʝʧʦʜʘʚʘʥʠʷ çʊʝʭʥʦʣʦʛʠʠè, 

ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʜʣʷ ʚʩʝʭ ʦʙʫʯʘʶʱʠʭʩʷ. çʊʝʭʥʦʣʦʛʠʷè 

ʧʨʝʧʦʜʘʝʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʢʘʢ ʦʪʜʝʣʴʥʳʡ ʧʨʝʜʤʝʪ ʩ 1 ʧʦ 10 ʢʣʘʩʩ, ʭʦʪʷ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ STEM ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ. 

ɺ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ çʊʝʭʥʦʣʦʛʠʷè ʠʥʪʝʛʨʠʨʫʝʪʩʷ ʩ ʜʨʫʛʠʤʠ 

ʧʨʝʜʤʝʪʘʤʠ, ʠ ʫ ʰʢʦʣʴʥʠʢʦʚ ʝʩʪʴ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʫʯʠʪʝʣʴ ʜʣʷ ʧʨʝʧʦʜʘʚʘʥʠʷ 

ʚʩʝʭ ʧʨʝʜʤʝʪʦʚ. 

ɺ ʩʨʝʜʥʝʡ ʰʢʦʣʝ ʫʯʝʙʥʘʷ ʧʨʦʛʨʘʤʤʘ çʊʝʭʥʦʣʦʛʠʠè ʚʢʣʶʯʘʝʪ ʨʷʜ 

ʢʦʥʢʨʝʪʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʜʤʝʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, 

ʜʠʟʘʡʥ ʠ ʪʝʭʥʦʣʦʛʠʠ, ʠʥʞʝʥʝʨʠʷ, ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʧʠʱʝʚʳʭ 

ʧʨʦʜʫʢʪʦʚ, ʪʚʝʨʜʳʭ ʠ ʤʷʛʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʪ.ʧ. 

ɺ 11 ʠ 12 ʢʣʘʩʩʘʭ ʦʙʫʯʘʶʱʠʝʩʷ ʤʦʛʫʪ ʚʳʙʨʘʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʠʟʫʯʝʥʠʷ 

çʊʝʭʥʦʣʦʛʠʠè. 

ʉ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʳ ʠ ʜʦ 10 ʢʣʘʩʩʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʳʜʝʣʷʪʴ ʥʘ 

ʠʟʫʯʝʥʠʝ çʊʝʭʥʦʣʦʛʠʠè 2 ʯʘʩʘ ʚ ʥʝʜʝʣʶ. ç ʊʝʭʥʦʣʦʛʠʷè ʦʙʷʟʘʪʝʣʴʥʘ ʠ ʜʣʷ 

ʶʥʦʰʝʡ, ʠ ʜʣʷ ʜʝʚʫʰʝʢ, ʭʦʪʷ ʥʝʢʦʪʦʨʳʝ ʧʨʝʜʤʝʪʳ ʙʦʣʴʰʝ ʧʨʠʚʣʝʢʘʶʪ 

ʶʥʦʰʝʡ, ʜʨʫʛʠʝ ï ʜʝʚʫʰʝʢ. ʂʦʥʢʨʝʪʥʳʝ ʧʨʝʜʤʝʪʳ, ʢʦʪʦʨʳʝ ʧʨʝʜʣʘʛʘʶʪʩʷ 

ʫʯʘʱʠʤʩʷ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʫʯʝʙʥʦʡ ʧʨʦʛʨʘʤʤʳ ʧʦ ʪʝʭʥʦʣʦʛʠʠ, ʟʘʚʠʩʷʪ ʦʪ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʢʘʞʜʦʡ ʢʦʥʢʨʝʪʥʦʡ ʰʢʦʣʳ, ʧʦʵʪʦʤʫ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʝʜʣʦʞʝʥʘ ʦʙʨʘʙʦʪʢʘ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʜʨʝʚʝʩʠʥʳ ʠ 

ʤʝʪʘʣʣʘ), ʪʢʘʥʝʡ ʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʵʣʝʢʪʨʦʪʝʭʥʠʢʘ, ʵʣʝʢʪʨʦʥʠʢʘ, 

ʘʚʪʦʤʘʪʠʢʘ, ʩʝʤʝʡʥʘʷ ʵʢʦʥʦʤʠʢʘ, ʦʩʥʦʚʳ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ. 

ʇʨʦʬʦʨʠʝʥʪʘʮʠʷ ʷʚʣʷʝʪʩʷ ʦʪʜʝʣʴʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʴʶ. ʀʟʫʯʝʥʠʝ 

ʯʝʨʯʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʰʢʦʣʳ. ʆʜʥʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʯʝʨʯʝʥʠʝ ʠʣʠ CAD ʢʘʢ 

ʦʪʜʝʣʴʥʳʝ ʧʨʝʜʤʝʪʳ, ʜʨʫʛʠʝ ʚʢʣʶʯʘʶʪ ʯʝʨʯʝʥʠʝ ʚ ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʝʢʪʦʚ. 

ʐʢʦʣʳ ʤʦʛʫʪ ʧʨʝʜʣʦʞʠʪʴ ʨʘʟʥʳʝ ʧʫʪʠ ʠʟʫʯʝʥʠʷ ʨʦʙʦʪʦʪʝʭʥʠʢʠ, 3D-

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʣʘʟʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʤʦʞʝʪ ʙʳʪʴ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʧʨʝʜʤʝʪʦʤ, 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʤʦʞʝʪ ʠʟʫʯʘʪʴʩʷ ʚ 

ʧʨʦʮʝʩʩʝ ʜʠʟʘʡʥʘ (ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ)  ʠʟʜʝʣʠʡ, ʣʘʟʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ï ʚ 

ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʈʘʟʚʠʪʠʝ ʪʚʦʨʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʮʝʣʴʶ 

çʊʝʭʥʦʣʦʛʠʠè ʜʣʷ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ, ʥʘʯʠʥʘʷ ʩ ʤʣʘʜʰʠʭ. 

ɺ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ ʟʘʥʷʪʠʷ ʧʦ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʭʦʜʷʪ ʚ ʢʣʘʩʩʝ, ʚ 

ʩʨʝʜʥʝʡ ʠ ʩʪʘʨʰʝʡ ʰʢʦʣʘʭ ï ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʣʘʙʦʨʘʪʦʨʠʷʭ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʣʘʙʦʨʘʪʦʨʠʡ ʩʠʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʰʢʦʣʳ 

ʢ ʰʢʦʣʝ, ʥʦ ʚ ʩʨʝʜʥʠʭ ʰʢʦʣʘʭ ʦʙʳʯʥʦ ʠʤʝʝʪʩʷ ʥʘʙʦʨ ʨʫʯʥʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ, ʧʝʨʝʥʦʩʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʤʘʰʠʥʳ. 
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ʄʥʦʛʦ ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʦʚ ʫʯʘʩʪʚʫʶʪ ʚ ʨʘʟʣʠʯʥʳʭ ʢʦʥʢʫʨʩʘʭ. 

ʄʠʥʠʤʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʫʯʠʪʝʣʶ ʪʝʭʥʦʣʦʛʠʠ: ʦʥ ʜʦʣʞʝʥ ʙʳʪʴ 

ʙʘʢʘʣʘʚʨʦʤ ʧʝʜʘʛʦʛʠʢʠ ʧʦʩʣʝ 4 ʣʝʪ ʦʙʫʯʝʥʠʷ ʚ ʙʘʢʘʣʘʚʨʠʘʪʝ ʠ ʤʘʛʠʩʪʨʦʤ 

ʧʝʜʘʛʦʛʠʢʠ ʧʦʩʣʝ 2 ʣʝʪ ʦʙʫʯʝʥʠʷ ʚ ʤʘʛʠʩʪʨʘʪʫʨʝ. 

ʉʧʝʮʠʘʣʠʩʪʳ ʧʨʝʜʧʨʠʷʪʠʡ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʧʨʠʚʣʝʢʘʶʪʩʷ ʢ 

ʧʨʝʧʦʜʘʚʘʥʠʶ ʪʝʭʥʦʣʦʛʠʠ. ʅʝʢʦʪʦʨʳʝ ʩʧʝʮʠʘʣʠʩʪʳ  (ʠʥʞʝʥʝʨ, 

ʧʨʦʤʳʰʣʝʥʥʳʡ ʜʠʟʘʡʥʝʨ, ʰʝʬ-ʧʦʚʘʨ) ʤʦʛʫʪ ʩʤʝʥʠʪʴ ʧʨʦʬʝʩʩʠʶ ʠ 

ʧʦʣʫʯʠʪʴ ʢʚʘʣʠʬʠʢʘʮʠʶ ʫʯʠʪʝʣʷ ʪʝʭʥʦʣʦʛʠʠ. 

 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʰʢʦʣʴʥʠʢʦʚ ʚ ʌʠʥʣʷʥʜʠʠ 

ɺ ʌʠʥʣʷʥʜʠʠ ʰʢʦʣʴʥʠʢʠ ʧʨʠʭʦʜʷʪ ʚ ʧʝʨʚʳʡ ʢʣʘʩʩ ʚ ʚʦʟʨʘʩʪʝ 7 ʣʝʪ ʠ 

ʯʝʨʝʟ 12 ʣʝʪ ʦʢʘʥʯʠʚʘʶʪ ʰʢʦʣʫ. ɺʩʝ ʰʢʦʣʴʥʦʝ ʦʙʫʯʝʥʠʝ, ʘ ʪʘʢʞʝ 

ʝʞʝʜʥʝʚʥʳʡ ʪʝʧʣʳʡ ʦʙʝʜ ʦʪ ʜʝʪʩʢʦʛʦ ʩʘʜʘ ʜʦ 12 ʢʣʘʩʩʘ ʷʚʣʷʶʪʩʷ 

ʙʝʩʧʣʘʪʥʳʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʦʙʫʯʝʥʠʝ ʚ ʢʦʣʣʝʜʞʘʭ ʠ 

ʫʥʠʚʝʨʩʠʪʝʪʘʭ ʷʚʣʷʝʪʩʷ ʙʝʩʧʣʘʪʥʳʤ ʜʣʷ ʬʠʥʩʢʠʭ ʩʪʫʜʝʥʪʦʚ. 

ʉʦʛʣʘʩʥʦ ʟʘʢʦʥʫ, ʰʢʦʣʴʥʳʭ ʜʥʝʡ ʚ ʛʦʜʫ ï 190. ʋʯʝʙʥʳʡ ʛʦʜ 

ʥʘʯʠʥʘʝʪʩʷ ʚ ʘʚʛʫʩʪʝ ʠ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʯʝʨʝʟ 22 ʥʝʜʝʣʠ ʚ ʩʫʙʙʦʪʫ ʚ ʢʦʥʮʝ 

ʤʘʷ. ʂʘʥʠʢʫʣʳ ï ʚ ʠʶʥʝ, ʠʶʣʝ ʠ ʧʝʨʚʦʡ ʥʝʜʝʣʝ ʘʚʛʫʩʪʘ. ʉʣʝʜʫʶʱʠʝ 

ʢʘʥʠʢʫʣʳ: 3-5 ʜʥʝʡ ʚ ʦʢʪʷʙʨʝ, 2 ʥʝʜʝʣʠ ʚʦ ʚʨʝʤʷ ʈʦʞʜʝʩʪʚʘ ʠ ʦʜʥʘ ʥʝʜʝʣʷ ï 

ʚ ʬʝʚʨʘʣʝ/ʤʘʨʪʝ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ ʥʘʯʠʥʘʝʪʩʷ ʚ ʜʝʪʩʢʦʤ ʩʘʜʫ. ɺ 

ʰʢʦʣʴʥʳʝ ʯʘʩʳ ʢʦʤʧʴʶʪʝʨʳ ʠ ʤʦʙʠʣʴʥʳʝ ʪʝʣʝʬʦʥʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʝʟ 

ʦʛʨʘʥʠʯʝʥʠʡ ʧʦ ʚʨʝʤʝʥʠ. 

ɺ ʌʠʥʣʷʥʜʠʠ ʥʝʪ ʧʨʝʜʤʝʪʘ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çʊʝʭʥʦʣʦʛʠʷè. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʧʨʦʠʩʭʦʜʠʪ  ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʫʨʦʢʘʭ ʨʝʤʝʩʣʘ 

(ʨʫʢʦʜʝʣʠʷ). 

ʈʝʤʝʩʣʝʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʥʘʯʠʥʘʝʪʩʷ ʫʞʝ ʚ ʜʝʪʩʢʦʤ ʩʘʜʫ. ɺ ʰʢʦʣʝ 

ʨʝʤʝʩʣʦ ʠʟʫʯʘʝʪʩʷ ʚ ʩʨʝʜʥʝʤ 2 ʯʘʩʘ ʚ ʥʝʜʝʣʶ ʩ 1 ʢʣʘʩʩʘ ʧʦ 7 ʢʣʘʩʩ. ɺ 8 ʠ 9 

ʢʣʘʩʩʘʭ ʨʝʤʝʩʣʦ ï ʥʝ ʦʙʷʟʘʪʝʣʴʥʳʡ, ʥʦ ʦʯʝʥʴ ʧʦʧʫʣʷʨʥʳʡ ʧʨʝʜʤʝʪ. ɺ 

ʩʪʘʨʰʝʡ ʰʢʦʣʝ ʠʟʫʯʘʝʪʩʷ ʨʝʜʢʦ. 

ɼʝʡʩʪʚʫʝʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʠʟʫʯʝʥʠʷ ʨʝʤʝʩʣʘ 

(ʪʝʭʥʦʣʦʛʠʠ). 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚʨʝʤʝʥʠ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʧʨʝʜʤʝʪʥʳʤʠ ʦʙʣʘʩʪʷʤʠ  

ʦʧʨʝʜʝʣʷʝʪ ʧʘʨʣʘʤʝʥʪ. 

ɼʣʷ ʶʥʦʰʝʡ ʠ ʜʝʚʫʰʝʢ ʜʝʡʩʪʚʫʝʪ ʦʜʥʘ ʠ ʪʘ ʞʝ ʧʨʦʛʨʘʤʤʘ. ɺ 

ʧʨʦʛʨʘʤʤʫ ʚʭʦʜʠʪ ʦʙʨʘʙʦʪʢʘ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʜʨʝʚʝʩʠʥʳ ʠ 

ʤʝʪʘʣʣʘ), ʪʢʘʥʠ ʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʵʣʝʢʪʨʦʪʝʭʥʠʢʘ, ʵʣʝʢʪʨʦʥʠʢʘ, 

ʘʚʪʦʤʘʪʠʢʘ, ʩʝʤʝʡʥʘʷ ʵʢʦʥʦʤʠʢʘ, ʦʩʥʦʚʳ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʠ 

ʧʨʦʬʦʨʠʝʥʪʘʮʠʷ. 

ʏʝʨʯʝʥʠʝ ʦʪʜʝʣʴʥʦ ʥʝ ʠʟʫʯʘʝʪʩʷ. ʀʟʫʯʝʥʠʝʤ ʨʦʙʦʪʦʪʝʭʥʠʢʠ, 3D-

ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʩʪʘʥʢʦʚ ʩ ʏʇʋ, ʣʘʟʝʨʥʦʡ ʪʝʭʥʠʢʠ ʟʘʥʠʤʘʶʪʩʷ ʚʩʝ 

ʫʯʘʱʠʝʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʰʢʦʣʴʥʳʭ ʫʩʣʦʚʠʡ. ʕʪʦ ʠʟʫʯʝʥʠʝ ʤʦʞʝʪ 

ʥʘʯʘʪʴʩʷ ʚ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ, ʩʘʤʦʝ ʧʦʟʜʥʝʝ ï ʚ 7 ʢʣʘʩʩʝ. 
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ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʅʘʮʠʦʥʘʣʴʥʳʤ ʨʘʤʦʯʥʳʤ ʫʯʝʙʥʳʤ ʧʣʘʥʦʤ ʘʢʮʝʥʪ 

ʚʦ ʚʨʝʤʷ ʦʙʫʯʝʥʠʷ ʨʝʤʝʩʣʫ ʜʝʣʘʝʪʩʷ ʥʘ ʪʚʦʨʯʝʩʪʚʝ (ʠʩʩʣʝʜʦʚʘʥʠʝ, 

ʵʢʩʧʝʨʠʤʝʥʪ, ʠʟʦʙʨʝʪʝʥʠʷ, ʠʥʥʦʚʘʮʠʠ, ʧʨʘʢʪʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ). 

ɺʦ ʚʩʝʭ ʰʢʦʣʘʭ ʠʤʝʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʢʣʘʩʩʳ ʨʝʤʝʩʝʣ. ʆʥʠ ʭʦʨʦʰʦ 

ʦʩʥʘʱʝʥʳ ʨʘʟʣʠʯʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʠ ʩʪʘʥʢʘʤʠ, ʦʪ ʤʦʣʦʪʢʦʚ ʜʦ 

ʢʦʤʧʴʶʪʝʨʦʚ. 

ʋʯʘʱʠʝʩʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʰʢʦʣ ʫʯʘʩʪʚʫʶʪ ʚ ʢʦʥʢʫʨʩʘʭ 

çWorldskillsè. 

ɺʦʩʧʠʪʘʪʝʣʠ ʜʝʪʩʢʠʭ ʩʘʜʦʚ ʠʤʝʶʪ ʜʠʧʣʦʤʳ ʙʘʢʘʣʘʚʨʦʚ. ʋʯʠʪʝʣʷ 

ʥʘʯʘʣʴʥʳʭ, ʩʨʝʜʥʠʭ ʠ ʩʪʘʨʰʠʭ ʰʢʦʣ ʜʦʣʞʥʳ ʠʤʝʪʴ ʜʠʧʣʦʤʳ ʤʘʛʠʩʪʨʦʚ. 

ʐʢʦʣʳ ʧʦʦʱʨʷʶʪʩʷ ʢ ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ ʩ ʩʦʩʝʜʥʠʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ. 

 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʰʢʦʣʴʥʠʢʦʚ ʚ ʀʟʨʘʠʣʝ 

ɺ ʀʟʨʘʠʣʝ ʰʢʦʣʴʥʠʢʠ ʫʯʘʪʩʷ 12 ʣʝʪ ʩ 6 ʜʦ 18 ʣʝʪ ʙʝʩʧʣʘʪʥʦ. ɿʘʥʷʪʠʷ  

ʚ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ ʜʣʷʪʩʷ 24 ʯʘʩʘ ʚ ʥʝʜʝʣʶ, ʚ ʩʨʝʜʥʝʡ ï 36 ʯʘʩʦʚ, ʚ 

ʩʪʘʨʰʝʡ ï 40-42 ʯʘʩʘ. ʄʦʛʫʪ ʙʳʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʘʥʷʪʠʷ ʧʦ ʨʘʟʣʠʯʥʳʤ 

ʩʧʝʮʠʘʣʴʥʳʤ ʪʝʤʘʤ ʧʨʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʠ ʤʫʥʠʮʠʧʘʣʠʪʝʪʦʤ ʠ/ʠʣʠ 

ʨʦʜʠʪʝʣʷʤʠ. 

ʃʝʪʥʠʝ ʢʘʥʠʢʫʣʳ ʚ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ ʥʘʯʠʥʘʶʪʩʷ 21 ʠʶʥʷ ʠ 

ʢʦʥʯʘʶʪʩʷ 30 ʘʚʛʫʩʪʘ, ʫ ʦʩʪʘʣʴʥʳʭ ï ʩ 1 ʠʶʣʷ. ɺ 10-12 ʢʣʘʩʩʘʭ ʚ ʪʝʯʝʥʠʝ 

ʠʶʥʷ-ʠʶʣʷ ʧʨʦʭʦʜʷʪ ʵʢʟʘʤʝʥʳ. 

ʆʛʨʘʥʠʯʝʥʠʡ ʧʦ ʚʨʝʤʝʥʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ 

ʚʦ ʚʨʝʤʷ ʫʨʦʢʦʚ ʥʝʪ.  

 çʊʝʭʥʦʣʦʛʠʷè ʚʭʦʜʠʪ ʚ ʧʨʝʜʤʝʪʥʫʶ ʦʙʣʘʩʪʴ çʅʘʫʢʘ (ʥʘʯʘʣʘ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ) ʠ ʪʝʭʥʦʣʦʛʠʷè. ʅʘ ʵʪʫ ʦʙʣʘʩʪʴ ʚʳʜʝʣʷʝʪʩʷ ʩ 1 ʢʣʘʩʩʘ ʧʦ 

9 ʢʣʘʩʩ 2-3 ʯʘʩʘ ʚ ʥʝʜʝʣʶ. 

ʂʨʦʤʝ ʵʪʦʛʦ, ʫ ʰʢʦʣʳ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʠʟʫʯʘʪʴ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, ʨʦʙʦʪʦʪʝʭʥʠʢʫ ʠ ʵʢʦʣʦʛʠʶ. ʐʢʦʣʳ ʦʯʝʥʴ ʨʘʟʥʷʪʩʷ ʧʦ 

çʥʘʧʦʣʥʝʥʠʶè ʯʘʩʦʚ ʵʪʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. 

 ɺ ʧʦʩʣʝʜʥʠʭ 10-12 ʢʣʘʩʩʘʭ ʚʤʝʩʪʦ çʅʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠè ʫʯʘʱʠʝʩʷ 

ʠʟʫʯʘʶʪ ʧʨʝʜʤʝʪʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ  ʧʦ ʧʨʦʛʨʘʤʤʝ ʦʜʥʦʛʦ ʠʟ 

18  ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʪʜʝʣʝʥʠʡ ʚ ʦʙʲʝʤʝ 18 ʯʘʩʦʚ ʚ ʥʝʜʝʣʶ ʚ ʪʝʯʝʥʠʝ 3 ʣʝʪ. 

ʊʘʢ ʫʯʘʪʩʷ ʧʨʠʤʝʨʥʦ 40 ʩ ʣʠʰʥʠʤ ʧʨʦʮʝʥʪʦʚ ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʦʚ, 

ʦʩʪʘʣʴʥʳʝ ʫʯʘʪ ʬʠʟʠʢʫ, ʭʠʤʠʶ, ʙʠʦʣʦʛʠʶ, ʢʦʤʧʴʶʪʝʨʳ ʠ ʪ.ʧ.  5-10 ʯʘʩʦʚ ʚ 

ʥʝʜʝʣʶ ʪʘʢʞʝ 3 ʛʦʜʘ. 

ɽʩʪʴ ʧʨʦʛʨʘʤʤʘ ç ʊʝʭʥʦʣʦʛʠʠè ʠ ʜʣʷ ʜʝʪʩʢʠʭ ʩʘʜʦʚ, ʥʦ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʵʪʦ ï ʬʘʢʫʣʴʪʘʪʠʚ. 

ɺʳʧʦʣʥʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ çʅʘʫʢʘ ʠ ʪʝʭʥʦʣʦʛʠʷè 

ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ. ʇʨʦʛʨʘʤʤʘ ʦʜʥʘ ʜʣʷ 

ʶʥʦʰʝʡ ʠ ʜʣʷ ʜʝʚʫʰʝʢ. ɺʦʧʨʦʩ ʧʨʦʬʦʨʠʝʥʪʘʮʠʠ ʨʝʰʘʶʪ ʩʘʤʠ ʫʯʝʥʠʢʠ. 

ʆʙʨʘʙʦʪʢʘ ʤʘʪʝʨʠʘʣʦʚ ʧʦʯʪʠ ʠʩʯʝʟʣʘ ʠʟ ʰʢʦʣ, ʚʤʝʩʪʝ ʩ ʥʝʡ ʠ 

çʉʝʤʝʡʥʘʷ ʵʢʦʥʦʤʠʢʘè. ʈʘʩʰʠʨʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʬʠʥʘʥʩʦʚʳʭ ʫʩʣʫʛ ʠ ʥʘʯʘʣʘ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ. ʇʨʦʮʚʝʪʘʝʪ ʠʟʫʯʝʥʠʝ ʨʦʙʦʪʦʪʝʭʥʠʢʠ, ʥʘʯʠʥʘʷ ʩ 
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ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʳ. ʏʝʨʯʝʥʠʝ ʢʘʢ ʜʠʩʮʠʧʣʠʥʘ ʫʞʝ ʠʩʯʝʟʣʘ, ʭʦʪʷ 

ʧʨʦʤʳʰʣʝʥʥʠʢʠ ʚʦʟʨʘʞʘʶʪ ʧʨʦʪʠʚ ʵʪʦʛʦ. ʋʛʣʫʙʣʝʥʥʦ ʨʦʙʦʪʦʪʝʭʥʠʢʘ, 3D-

ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʩʪʘʥʢʠ ʩ ʏʇʋ, ʣʘʟʝʨʥʘʷ ʪʝʭʥʠʢʘ ʠʟʫʯʘʝʪʩʷ ʥʘ ʩʧʝʮʠʘʣʴʥʦʤ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʦʪʜʝʣʝʥʠʠ ʩʪʘʨʰʝʡ ʰʢʦʣʳ ʧʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʧʨʦʛʨʘʤʤʝ ʠ ʩʦ ʩʜʘʯʝʡ ʵʢʟʘʤʝʥʘ. ɺ ʩʨʝʜʥʝʡ ʰʢʦʣʝ ï ʢʘʢ ʬʘʢʫʣʴʪʘʪʠʚ ʩ 

ʝʞʝʛʦʜʥʳʤʠ ʩʦʨʝʚʥʦʚʘʥʠʷʤʠ ʧʦ ʵʪʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ. ʅʘ ʚʩʝʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʪʜʝʣʝʥʠʷʭ ʦʜʠʥ ʠʟ ʪʨʝʭ ʦʙʷʟʘʪʝʣʴʥʳʭ ʧʨʝʜʤʝʪʦʚ 

ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʚʳʧʦʣʥʝʥʠʝʤ  ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʘ. 

ʐʢʦʣʳ ʠʤʝʶʪ ʩʚʦʠ ʫʯʝʙʥʳʝ ʢʘʙʠʥʝʪʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʚʦʠʤʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʩʧʝʮʠʘʣʠʟʘʮʠʷʤʠ. ʇʨʠʦʙʨʝʪʘʣʠʩʴ ʩʪʘʥʢʠ ʩ ʏʇʋ. 

ʉʪʨʦʠʣʠʩʴ ʨʝʤʦʥʪʥʳʝ ʤʘʩʪʝʨʩʢʠʝ ʜʣʷ ʘʚʪʦʤʝʭʘʥʠʢʦʚ, ʫʯʝʥʠʢʠ 

ʤʦʨʩʢʠʭ ʦʪʜʝʣʝʥʠʡ (ʠ ʜʝʚʫʰʢʠ) ʠʤʝʣʠ ʩʚʦʶ ʥʝʙʦʣʴʰʫʶ  ʛʘʚʘʥʴ ʠ ʢʦʨʘʙʣʴ 

ʠ ʝʞʝʛʦʜʥʦ ʭʦʜʠʣʠ ʚ ʧʣʘʚʘʥʠʝ, ʚ 12 ʢʣʘʩʩʝ ï ʟʘ ʛʨʘʥʠʮʫ. 

ɼʣʷ ʧʨʝʧʦʜʘʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʜʤʝʪʦʚ ʥʝʦʙʭʦʜʠʤʘ, ʢʘʢ 

ʤʠʥʠʤʫʤ, ʩʪʝʧʝʥʴ ʙʘʢʘʣʘʚʨʘ, ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʫʯʘʱʠʭʩʷ ʢ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʵʢʟʘʤʝʥʫ ï ʤʘʛʠʩʪʨʘ. ʉʧʝʮʠʘʣʠʩʪʳ ʩ ʧʨʝʜʧʨʠʷʪʠʡ 

ʫʯʘʩʪʚʫʶʪ ʚ ʦʩʥʦʚʥʦʤ ʚ ʧʦʜʛʦʪʦʚʢʝ ʚʳʧʫʩʢʥʠʢʦʚ ʢ ʚʳʧʦʣʥʝʥʠʶ 

ʟʘʢʣʶʯʠʪʝʣʴʥʳʭ ʧʨʦʝʢʪʦʚ. ʇʦʩʢʦʣʴʢʫ ʯʘʩʪʴ ʫʯʘʱʠʭʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʩʧʝʮʠʘʣʠʟʘʮʠʡ ʚ ʰʢʦʣʘʭ ʧʨʦʜʦʣʞʘʶʪ ʫʯʝʙʫ ʚ 13 ʢʣʘʩʩʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʜʠʧʣʦʤʘ ʪʝʭʥʠʢʘ ʠ ʚ 14 ʢʣʘʩʩʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʠʧʣʦʤʘ çʇʨʘʢʪʠʯʝʩʢʦʛʦ 

ʠʥʞʝʥʝʨʘè, ʚ ʵʪʠʭ ʢʣʘʩʩʘʭ ʦʯʝʥʴ ʥʫʞʥʳ ʢʫʨʘʪʦʨʳ ʧʨʦʝʢʪʦʚ ʩ 

ʧʨʦʠʟʚʦʜʩʪʚʘ: ʠʥʞʝʥʝʨʳ, ʜʠʟʘʡʥʝʨʳ ʠ ʪ.ʜ. 

ɺʳʚʦʜʳ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ ʰʢʦʣʴʥʠʢʦʚ ʫʜʝʣʷʝʪʩʷ 

ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʚʦ ʚʩʝʭ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʧʨʦʤʳʰʣʝʥʥʦ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ 

(ʤʝʥʴʰʝ ʚ ʉʐɸ). ʅʘ ʠʟʫʯʝʥʠʝ çʊʝʭʥʦʣʦʛʠʠè ʚʳʜʝʣʷʝʪʩʷ ʜʦ 2-3 ʯʘʩʦʚ ʚ 

ʥʘʯʘʣʴʥʦʡ ʠ ʩʨʝʜʥʝʡ ʰʢʦʣʝ ʠ 2 ʠ ʙʦʣʝʝ ʯʘʩʦʚ ï ʚ ʩʪʘʨʰʝʡ ʰʢʦʣʝ, ʚ ʦʪʣʠʯʠʝ 

ʦʪ ʨʦʩʩʠʡʩʢʦʡ ʰʢʦʣʳ, ʛʜʝ ʥʘ ʠʟʫʯʝʥʠʝ ʵʪʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ 

ʚʳʜʝʣʷʝʪʩʷ 1 ʯʘʩ ʚ ʥʝʜʝʣʶ ʚ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ, 2 ʯʘʩʘ ï ʚ 5-8 ʢʣʘʩʩʘʭ,  

1 ʯʘʩ ï ʚ 9 ʢʣʘʩʩʝ, ʘ ʚ ʩʪʘʨʰʝʡ ʰʢʦʣʝ çʊʝʭʥʦʣʦʛʠʷè ʥʝ ʚʭʦʜʠʪ ʚ ɹʘʟʠʩʥʳʡ 

ʫʯʝʙʥʳʡ ʧʣʘʥ.  
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ʃʠʪʦʚʘ ɿ.ɸ., 

ʌɻɹʆʋ ɺʆ çʂʫʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ʈʆʃʔ ʇʈʆɽʂʊʅʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ ɺ ʈɸɿɺʀʊʀʀ ʃʀʏʅʆʉʊʀ 

ʐʂʆʃʔʅʀʂɸ ʅɸ ʋʈʆʂɸʍ ʊɽʍʅʆʃʆɻʀʀ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʨʦʣʴ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ 

ʨʘʟʚʠʪʠʠ ʣʠʯʥʦʩʪʠ ʰʢʦʣʴʥʠʢʘ ʥʘ ʫʨʦʢʘʭ ʪʝʭʥʦʣʦʛʠʠ, ʚʳʷʚʣʝʥʳ ʦʙʱʠʝ ʠ 

ʩʧʝʮʠʘʣʴʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʨʘʟʚʠʚʘʶʪʩʷ ʚ ʧʨʦʝʢʪʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʢʘʟʘʥʘ ʨʦʣʴ ʫʯʠʪʝʣʷ ʪʝʭʥʦʣʦʛʠʠ ʚ ʨʘʟʚʠʪʠʠ ʰʢʦʣʴʥʠʢʦʚ 

ʧʨʠ ʨʘʙʦʪʝ ʩ ʧʨʦʝʢʪʘʤʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʨʦʢʠ ʪʝʭʥʦʣʦʛʠʠ, ʧʨʦʝʢʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, 

ʩʧʦʩʦʙʥʦʩʪʠ ʣʠʯʥʦʩʪʠ, ʪʚʦʨʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʰʢʦʣʴʥʠʢʦʚ 

 

Litova Z.A., 

 Kursk State University 

 

ROLE OF PROJECT ACTIVITY IN THE DEVELOPMENT  

OF STUDENT'S PERSONALITY IN TECHNOLOGY LESSON  

 

Abstract. The article examines the role of project activity in the 

development of schoolboy's personality in technology lesson, identifies general 

and special abilities that are developed in project activities, shows the role of 

technology teacher in the development of schoolchildren while working within 

projects. 

Keywords: technology lessons, project activity, personal abilities, 

creative development of schoolchildren. 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʮʝʥʪʨʝ ʚʥʠʤʘʥʠʷ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ 

ʥʘʫʢʠ ʥʘʭʦʜʠʪʩʷ ʠʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʰʢʦʣʴʥʠʢʘ, 

ʫʩʣʦʚʠʡ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʨʘʟʚʠʪʠʝ ʝʛʦ ʪʚʦʨʯʝʩʢʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ. 

ʃʠʯʥʦʩʪʥʳʡ ʧʦʜʭʦʜ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʪʦʤ, ʯʪʦ ʢʘʞʜʘʷ ʣʠʯʥʦʩʪʴ 

ʫʥʠʚʝʨʩʘʣʴʥʘ, ʠ ʛʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʚʦʩʧʠʪʘʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʠ, ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʝʝ  

ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. ʈʝʘʣʠʟʘʮʠʠ ʣʠʯʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ, ʨʘʟʚʠʪʠʶ 

ʪʚʦʨʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʧʦʩʦʙʩʪʚʫʝʪ  ʨʘʙʦʪʘ ʩ 

ʪʚʦʨʯʝʩʢʠʤʠ ʧʨʦʝʢʪʘʤʠ ʚ ʢʫʨʩʝ çʊʝʭʥʦʣʦʛʠʷè. 

ʊʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘ ʧʨʦʝʢʪʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʪʚʦʨʯʝʩʢʘʷ 

ʧʨʦʝʢʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʦʙʝʩʧʝʯʠʚʘʷ ʮʝʣʦʩʪʥʦʩʪʴ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʧʦʟʚʦʣʷʝʪ ʚ ʝʜʠʥʩʪʚʝ ʦʩʫʱʝʩʪʚʣʷʪʴ ʨʘʟʚʠʪʠʝ, ʦʙʫʯʝʥʠʝ ʠ 

ʚʦʩʧʠʪʘʥʠʝ ʫʯʘʱʠʭʩʷ. 
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ɺ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʰʢʦʣʴʥʠʢʦʚ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʨʦʠʩʭʦʜʠʪ ʩʪʘʥʦʚʣʝʥʠʝ ʜʚʫʭ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʩʪʦʨʦʥ ʧʩʠʭʠʯʝʩʢʦʡ 

ʨʝʘʣʴʥʦʩʪʠ ï ʫʩʚʦʝʥʠʝ ʫʯʝʙʥʳʭ ʟʥʘʥʠʡ ʚʥʫʪʨʠ ʦʪʜʝʣʴʥʳʭ ʧʨʝʜʤʝʪʥʳʭ 

ʜʠʩʮʠʧʣʠʥ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠ ʨʘʟʚʠʪʠʝ ʣʠʯʥʦʩʪʠ ʫʯʘʱʠʭʩʷ ï ʩ ʜʨʫʛʦʡ. 

ʈʘʟʚʠʪʠʝ ʣʠʯʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʰʢʦʣʴʥʠʢʦʚ, 

ʪʘʢ ʞʝ, ʢʘʢ ʠ ʚ ʨʘʤʢʘʭ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʮʝʣʦʤ, ʧʨʦʠʩʭʦʜʠʪ ʢʘʢ 

ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʠ ʩʦʟʥʘʪʝʣʴʥʦʛʦ ʩʫʙʲʝʢʪʘ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʯʝʣʦʚʝʢ ʩʪʘʥʦʚʠʪʩʷ ʣʠʯʥʦʩʪʴʶ, ʪʦʣʴʢʦ ʣʠʰʴ ʷʚʣʷʷʩʴ 

ʩʫʙʲʝʢʪʦʤ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺ ʧʩʠʭʦʣʦʛʠʠ ʩʫʱʝʩʪʚʫʝʪ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʪʝʦʨʠʡ, 

ʧʦʜʭʦʜʦʚ ʠ ʥʘʫʯʥʳʭ ʰʢʦʣ, ʠʟʫʯʘʶʱʠʭ ʣʠʯʥʦʩʪʴ, ʯʪʦ ʚʝʜʝʪ ʢ 

ʤʥʦʛʦʟʥʘʯʥʦʩʪʠ ʧʦʥʷʪʠʷ ʣʠʯʥʦʩʪʠ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʛʫʤʘʥʠʪʘʨʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ.  

ʆʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ, ʚʦʢʨʫʛ ʢʦʪʦʨʳʭ ʚʝʜʫʪʩʷ ʜʠʩʢʫʩʩʠʠ, ï ʵʪʦ 

ʧʨʦʙʣʝʤʳ ʩʪʨʫʢʪʫʨʳ ʣʠʯʥʦʩʪʠ, ʛʝʥʝʟʠʩʘ ʠ ʜʚʠʞʫʱʠʭ ʩʠʣ ʝʝ ʨʘʟʚʠʪʠʷ, 

ʠʥʜʠʚʠʜʫʘʣʴʥʦ-ʪʠʧʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʦʩʥʦʚʥʳʭ ʙʠʦʩʦʮʠʘʣʴʥʳʭ ʫʩʣʦʚʠʡ 

ʨʘʟʚʠʪʠʷ ʣʠʯʥʦʩʪʠ (ɹ.ɻ. ɸʥʘʥʴʝʚ, ɸ.ɻ. ɸʩʤʦʣʦʚ, ʃ.ʉ. ɺʳʛʦʪʩʢʠʡ, 

ɸ.ʅ. ʃʝʦʥʪʴʝʚ, B.C. ʄʝʨʣʠʥ, ʂ.ʂ. ʇʣʘʪʦʥʦʚ, ʉ.ʃ. ʈʫʙʠʥʰʪʝʡʥ, ɹ.ʄ. ʊʝʧʣʦʚ, 

3. ʌʨʝʡʜ, ʂ. ʃʝʦʥʛʘʨʜ, ɸ. ʄʘʩʣʦʫ, ɻ. ʆʣʧʦʨʪ, ʂ. ʈʦʜʞʝʨʩ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ).  

ʈʘʟʚʠʪʠʝ ʣʠʯʥʦʩʪʠ ʚ ʮʝʣʦʤ ʧʦʥʠʤʘʝʪʩʷ ʢʘʢ ʧʨʦʮʝʩʩ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʧʨʦʷʚʣʝʥʠʝʤ, ʵʚʦʣʶʮʠʦʥʥʳʤ ʠ ʨʝʚʦʣʶʮʠʦʥʥʳʤ, 

ʦʩʦʙʳʭ ʢʘʯʝʩʪʚʝʥʥʳʭ ʩʦʩʪʦʷʥʠʡ, ʙʦʨʴʙʦʡ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ, 

ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʭ ʠʟʤʝʥʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. 

ɸʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʣʠʯʥʦʩʪʠ ʧʦʢʘʟʳʚʘʝʪ, 

ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʠʭ ʤʥʦʛʦʯʠʩʣʝʥʥʦʩʪʴ ʠ ʤʥʦʛʦʩʪʦʨʦʥʥʦʩʪʴ, ʝʜʠʥʳʝ 

ʚʟʛʣʷʜʳ ʥʘ ʤʝʭʘʥʠʟʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʣʠʯʥʦʩʪʠ ʨʘʩʢʨʳʪʳ ʥʝʜʦʩʪʘʪʦʯʥʦ. 

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʚ ʨʘʤʢʘʭ ʧʨʦʙʣʝʤʘʪʠʢʠ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʰʢʦʣʴʥʠʢʦʚ, ʦʩʥʦʚʥʦʡ ʚʦʧʨʦʩ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʦʪʳʩʢʘʪʴ 

ʧʝʨʚʦʩʪʝʧʝʥʥʳʝ ʵʣʝʤʝʥʪʳ, ʟʚʝʥʴʷ, ʠʩʭʦʜʥʫʶ ʨʝʘʣʴʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʙʦʣʝʝ 

ʚʩʝʛʦ ʧʦʜʚʝʨʛʘʝʪʩʷ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʚʥʫʪʨʠ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʘʢ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʝʙʥʦʡ, ʠ ʧʨʦʩʣʝʜʠʪʴ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʠ ʧʨʝʜʝʣʳ ʵʪʦʛʦ 

ʚʣʠʷʥʠʷ. 

ɻʣʫʙʦʢʠʡ ʘʥʘʣʠʟ ʧʩʠʭʦʣʦʛʠʠ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʰʢʦʣʴʥʠʢʦʚ 

ʩʜʝʣʘʥ ʚ ʦʙʲʝʤʥʦʤ ʪʨʫʜʝ ʅ.ɺ. ʄʘʪʷʰ [5]. ʄʳ ʥʝ ʧʨʝʪʝʥʜʫʝʤ ʥʘ ʧʦʣʥʦʪʫ 

ʥʘʫʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʙʣʝʤʳ, ʦʙʦʟʥʘʯʝʥʥʦʡ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ, 

ʦʩʪʘʥʦʚʠʤʩʷ ʣʠʰʴ ʥʘ ʥʝʢʦʪʦʨʳʭ ʤʦʤʝʥʪʘʭ, ʥʝʦʙʭʦʜʠʤʳʭ ʫʯʠʪʝʣʶ 

ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʘʙʦʪʝ ʩ ʜʝʪʴʤʠ. 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫ ʫʯʘʱʠʭʩʷ ʧʦʷʚʣʷʝʪʩʷ 

ʚʥʫʪʨʝʥʥʝʝ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʦʪ ʩʘʤʦʛʦ ʧʨʦʮʝʩʩʘ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʦʜʝʨʞʘʥʠʷ 

ʠ ʟʥʘʯʠʤʦʩʪʠ ʚʳʧʦʣʥʷʝʤʦʡ ʨʘʙʦʪʳ, ʧʦʥʠʤʘʥʠʷ ʪʦʛʦ, ʯʪʦ ʦʥ ʤʦʞʝʪ 

ʚʳʧʦʣʥʠʪʴ ʧʣʘʥʠʨʫʝʤʫʶ ʨʘʙʦʪʫ ʠ ʚʥʝʩʪʠ ʚ ʥʝʝ ʩʚʦʠ ʪʚʦʨʯʝʩʢʠʝ ʥʘʭʦʜʢʠ. 

ʇʨʦʝʢʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʰʢʦʣʴʥʠʢʦʚ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʣʠʯʠʝ ʫ 

ʫʯʘʱʠʭʩʷ ʙʦʣʴʰʦʡ ʤʝʨʳ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ. ʋʯʘʱʠʝʩʷ ʜʦʣʞʥʳ ʫʤʝʪʴ 
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ʦʙʦʩʥʦʚʳʚʘʪʴ ʟʘʤʳʩʝʣ ʧʨʦʝʢʪʘ, ʥʘʭʦʜʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ, 

ʧʣʘʥʠʨʦʚʘʪʴ ʠ ʠʟʛʦʪʘʚʣʠʚʘʪʴ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʠ ʢʦʥʩʪʨʫʢʮʠʠ, ʨʘʟʙʠʨʘʪʴʩʷ 

ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ [4].  

ʉ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʦʩʚʦʝʥʠʷ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʰʢʦʣʴʥʠʢʦʚ ʜʣʷ 

ʣʶʙʳʭ ʚʠʜʦʚ ʨʝʘʣʠʟʫʝʤʳʭ ʧʨʦʝʢʪʦʚ ʧʝʨʚʦʩʪʝʧʝʥʥʫʶ ʨʦʣʴ ʚʳʧʦʣʥʷʶʪ 

ʧʨʦʮʝʩʩʳ ʩʘʤʦʨʝʛʫʣʷʮʠʠ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʰʢʦʣʴʥʠʢʘ: ʚʤʝʩʪʦ 

ʜʝʡʩʪʚʠʡ çʧʦ ʦʙʨʘʟʮʫè, ʫʩʚʘʠʚʘʝʤʳʭ ʚ ʧʨʦʮʝʩʩʝ ʦʪʨʘʙʦʪʢʠ ʠ ʟʘʢʨʝʧʣʝʥʠʷ 

ʤʘʪʝʨʠʘʣʘ, ʫʯʝʥʠʢ ʚʳʧʦʣʥʷʝʪ ʜʝʡʩʪʚʠʷ ʧʦʠʩʢʘ, ʪʚʦʨʯʝʩʢʦʛʦ ʩʦʟʠʜʘʥʠʷ, 

ʢʦʨʨʝʢʮʠʠ ʚʳʧʦʣʥʝʥʥʦʡ ʨʘʙʦʪʳ. ʅʝʧʣʦʭʦ, ʝʩʣʠ ʦʙʫʯʘʝʤʳʡ ʚʳʧʦʣʥʷʝʪ ʥʘ 

ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʪʚʦʨʯʝʩʢʠʡ ʧʨʦʝʢʪ çʧʦ ʦʙʨʘʟʮʫè (ʧʦ ʨʠʩʫʥʢʫ, 

ʢʦʥʢʨʝʪʥʦʤʫ ʠʟʜʝʣʠʶ ʚ ʤʘʪʝʨʠʘʣʝ ʠ ʪ.ʜ.). ʆʜʥʘʢʦ ʛʣʘʚʥʘʷ ʟʘʜʘʯʘ ʫʯʠʪʝʣʷ 

ʪʝʭʥʦʣʦʛʠʠ ʜʦʙʠʪʴʩʷ, ʯʪʦʙʳ ʚ ʧʨʦʝʢʪ ʙʳʣʠ ʚʥʝʩʝʥʳ ʵʣʝʤʝʥʪʳ ʪʚʦʨʯʝʩʪʚʘ 

ʝʛʦ ʠʩʧʦʣʥʠʪʝʣʷ. ʂʘʢ ʵʪʦ ʩʜʝʣʘʪʴ? [2] 

ʉʫʱʝʩʪʚʫʝʤ ʤʥʦʛʦ ʧʫʪʝʡ: ʙʝʩʝʜʘ ʩ ʘʚʪʦʨʦʤ ʧʨʦʝʢʪʘ, ʚʳʷʩʥʝʥʠʝ ʝʛʦ 

ʠʥʪʝʨʝʩʦʚ ʠ ʩʢʣʦʥʥʦʩʪʝʡ, ʚʦʟʤʦʞʥʦ, ʦʥ ʠʣʠ ʦʥʘ ʟʘʥʠʤʘʝʪʩʷ ʚ ʢʨʫʞʢʝ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʠʣʠ ʜʝʢʦʨʘʪʠʚʥʦ-ʧʨʠʢʣʘʜʥʦʛʦ ʪʚʦʨʯʝʩʪʚʘ. ɺʳʷʩʥʠʪʴ, ʯʪʦ ʪʘʤ 

ʜʝʣʘʶʪ? ɽʩʪʴ ʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʝ ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ ʚ ʢʨʫʞʢʝ 

ʪʚʦʨʯʝʩʢʠ ʨʘʟʚʠʪʴ ʠ ʧʨʠʤʝʥʠʪʴ ʚ ʧʨʦʝʢʪʝ? ɺʦʟʤʦʞʥʦ, ʘʚʪʦʨ ʧʨʦʝʢʪʘ 

ʚʳʧʦʣʥʷʝʪ ʢʘʢʫʶ-ʪʦ ʪʚʦʨʯʝʩʢʫʶ ʨʘʙʦʪʫ ʜʦʤʘ, ʩ ʨʦʜʠʪʝʣʷʤʠ. ʂʘʢ ʵʪʦ 

ʧʨʠʤʝʥʠʪʴ ʚ ʧʨʦʝʢʪʝ? ɺʩʝ ʵʪʦ ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʥʝʩʪʠ ʵʣʝʤʝʥʪʳ ʣʠʯʥʦʛʦ 

ʪʚʦʨʯʝʩʪʚʘ ʚ ʧʨʦʝʢʪ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʩʫʱʝʩʪʚʫʝʪ ʨʘʙʦʯʘʷ ʪʝʪʨʘʜʴ ʧʦ 

ʧʨʦʝʢʪʘʤ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʧʦʷʩʥʠʪʝʣʴʥʘʷ ʟʘʧʠʩʢʘ ʠ ʚ ʥʝʡ 

ʦʪʨʘʞʘʝʪʩʷ ʣʠʯʥʦʝ ʪʚʦʨʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʰʢʦʣʴʥʠʢʘ [3]. ʅʝʦʙʭʦʜʠʤʘ ʪʦʣʴʢʦ 

ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʨʘʙʦʪʘ ʧʝʜʘʛʦʛʘ ʩ ʢʘʞʜʳʤ. ʅʘ ʵʪʦ ʥʝ ʥʘʜʦ ʞʘʣʝʪʴ ʚʨʝʤʝʥʠ 

ʠ ʩʠʣ, ʵʪʦ ʦʢʫʧʠʪʩʷ ʨʘʟʚʠʪʠʝʤ ʪʚʦʨʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʦʙʫʯʘʝʤʳʭ. ʅʘʜʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʘʢʘʷ ʨʘʙʦʪʘ ʜʦʣʞʥʘ ʧʨʦʚʦʜʠʪʴʩʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʥʝ ʪʦʣʴʢʦ 

ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ, ʥʦ ʠ ʥʘ ʫʨʦʢʘʭ ʪʝʭʥʦʣʦʛʠʠ. 

ʋʯʠʪʝʣʶ ʥʫʞʥʦ ʦʙʩʫʜʠʪʴ ʠʜʝʠ ʰʢʦʣʴʥʠʢʘ, ʘ ʧʨʠ ʠʭ ʦʪʩʫʪʩʪʚʠʠ 

ʧʦʤʦʯʴ ʠʤ ʨʦʜʠʪʴʩʷ, ʚʦʟʤʦʞʥʦ, ʠ ʧʦʜʩʢʘʟʘʪʴ ʠʜʝʶ, ʜʘʪʴ ʝʡ ʨʘʟʚʠʪʴʩʷ ʫʞʝ ʚ 

ʛʦʣʦʚʝ ʰʢʦʣʴʥʠʢʘ. ɺ ʵʪʦʤ ʤʳ ʚʠʜʠʤ ʟʘʜʘʯʫ ʫʯʠʪʝʣʷ ʪʝʭʥʦʣʦʛʠʠ.  

ʋʯʘʱʠʝʩʷ ʤʦʛʫʪ ʚʳʧʦʣʥʠʪʴ ʛʨʫʧʧʦʚʦʡ ʧʨʦʝʢʪ, ʥʘʧʨʠʤʝʨ, ʧʦ ʪʘʢʠʤ 

ʪʝʤʘʤ, ʢʘʢ: çɻʦʨʦʜ ʤʘʩʪʝʨʦʚè, çɺʝʩʝʣʘʷ ʩʝʤʝʡʢʘè, çʂʫʢʦʣʴʥʳʡ ʪʝʘʪʨè. 

ʊʘʢ, ʚʳʧʦʣʥʷʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʪʚʦʨʯʝʩʢʫʶ ʨʘʙʦʪʫ ʚ ʛʨʫʧʧʦʚʦʤ ʧʨʦʝʢʪʝ 

çɻʦʨʦʜ ʤʘʩʪʝʨʦʚè, ʢʘʞʜʳʡ ʫʯʘʱʠʡʩʷ ʜʝʣʘʝʪ ʩʚʦʝ ʠʟʜʝʣʠʝ, ʥʘʧʨʠʤʝʨ, 

ʦʨʠʛʠʥʘʣʴʥʦʡ ʬʦʨʤʳ ʧʦʜʩʚʝʯʥʠʢ, ʨʘʟʜʝʣʦʯʥʳʝ ʜʦʩʢʠ ʩ ʨʝʟʴʙʦʡ; ʠʟʜʝʣʠʷ 

ʥʘʨʦʜʥʳʭ ʧʨʦʤʳʩʣʦʚ: ʛʣʠʥʷʥʳʝ ʠʛʨʫʰʢʠ, ʠʟʜʝʣʠʷ ʠʟ ʣʦʟʳ; ʠʟ ʧʨʠʨʦʜʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ; ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʚʠʜʳ ʚʳʰʠʚʢʠ, ʨʦʩʧʠʩʠ ʧʦ ʪʢʘʥʠ; ʦʙʲʝʢʪʳ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʪ.ʜ. ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʪʘʢʦʛʦ ʧʨʦʝʢʪʘ 

ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʘʫʢʮʠʦʥ ʠʣʠ ʚʳʩʪʘʚʢʫ-ʧʨʦʜʘʞʫ ʠʟʜʝʣʠʡ, ʛʜʝ ʢʘʞʜʳʡ 

ʤʘʩʪʝʨ  ʨʝʢʣʘʤʠʨʫʝʪ ʩʚʦʡ ʪʦʚʘʨ, ʧʳʪʘʷʩʴ ʧʨʦʜʘʪʴ ʝʛʦ ʧʦʜʦʨʦʞʝ, ʨʘʩʩʢʘʞʝʪ 

ʦ ʩʚʦʝʤ ʚʠʜʝ ʪʚʦʨʯʝʩʪʚʘ ʠ ʜʘʞʝ ʧʦʢʘʞʝʪ ʧʨʠʝʤʳ ʨʘʙʦʪʳ. ɺ ʪʝʤʝ 

çʂʫʢʦʣʴʥʳʡ ʪʝʘʪʨè ʜʝʚʦʯʢʠ ʤʦʛʫʪ ʩʰʠʪʴ ʠʣʠ ʩʚʷʟʘʪʴ ʧʝʨʩʦʥʘʞʝʡ 

ʨʘʟʣʠʯʥʳʭ ʩʢʘʟʦʢ, ʥʘʧʨʠʤʝʨ, çʊʝʨʝʤʦʢè, çʄʘʰʘ ʠ ʤʝʜʚʝʜʴè, çʂʦʪ, ʧʝʪʫʭ ʠ 
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ʣʠʩʘè, çʉʥʝʛʫʨʦʯʢʘè ʠ ʜʨ. ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʨʘʙʦʪʳ ʤʘʣʝʥʴʢʠʡ 

ʪʚʦʨʯʝʩʢʠʡ ʢʦʣʣʝʢʪʠʚ ʩʜʝʣʘʝʪ ʪʝʘʪʨʘʣʠʟʦʚʘʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʧʝʨʝʜ 

ʫʯʘʱʠʤʠʩʷ ʤʣʘʜʰʠʭ ʢʣʘʩʩʦʚ, ʜʦʩʪʘʚʠʚ ʨʘʜʦʩʪʴ ʠ ʠʤ, ʠ ʩʝʙʝ [1]. 

ʉʨʝʜʠ ʜʨʫʛʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʪʨʫʢʪʫʨʳ ʣʠʯʥʦʩʪʠ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʚ 

ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʧʩʠʭʦʣʦʛʠʠ, ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤ ʜʣʷ ʧʨʦʝʢʪʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʢʦʤʧʦʥʝʥʪ, ʥʘʟʳʚʘʝʤʳʡ ʩʧʦʩʦʙʥʦʩʪʷʤʠ ʣʠʯʥʦʩʪʠ. 

ʇʦʜ ʩʧʦʩʦʙʥʦʩʪʷʤʠ ʧʦʥʠʤʘʶʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʣʠʯʥʦʩʪʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʫʩʧʝʰʥʦʩʪʴ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʣʝʛʢʦʩʪʴ 

ʦʚʣʘʜʝʥʠʷ ʝʶ. ʉʧʦʩʦʙʥʦʩʪʠ ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʨʘʟʚʠʚʘʷʩʴ ʥʘ 

ʦʩʥʦʚʝ ʟʘʜʘʪʢʦʚ. ɿʘʜʘʪʢʠ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʧʩʠʭʦʣʦʛʠʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ 

ʢʘʯʝʩʪʚʝ ʧʨʝʜʧʦʩʳʣʦʢ ʨʘʟʚʠʪʠʷ ʩʧʦʩʦʙʥʦʩʪʝʡ.  

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʘʥʘʣʠʟʘ ʧʨʦʙʣʝʤʳ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʦ 

ʨʘʩʩʤʦʪʨʝʪʴ ʩʬʝʨʫ ʩʧʦʩʦʙʥʦʩʪʝʡ ʩ ʜʚʫʭ ʩʪʦʨʦʥ: ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʥʘʣʠʯʠʷ ʫ 

ʰʢʦʣʴʥʠʢʦʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʜʣʷ ʦʚʣʘʜʝʥʠʷ ʧʨʦʝʢʪʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫ ʥʠʭ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʩʧʦʩʦʙʥʦʩʪʝʡ ʠʣʠ ʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʇʦ ʰʠʨʦʪʝ ʦʭʚʘʪʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʠʥʷʪʦ ʚʳʜʝʣʷʪʴ ʦʙʱʠʝ ʠ 

ʩʧʝʮʠʘʣʴʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ. ʇʝʨʚʳʝ ʠʟ ʥʠʭ ʦʧʨʝʜʝʣʷʶʪ ʣʝʛʢʦʩʪʴ ʚ 

ʦʚʣʘʜʝʥʠʠ ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʮʝʣʦʤ, ʘ ʚʪʦʨʳʝ ï 

ʫʩʧʝʰʥʦʩʪʴ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ, ʢʦʥʢʨʝʪʥʦʤ ʚʠʜʝ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ɺʦʧʨʦʩ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ 

ʠʣʠ ʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʰʢʦʣʴʥʠʢʦʚ ʤʦʞʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩ ʧʦʟʠʮʠʡ, ʦʧʨʝʜʝʣʷʝʤʳʭ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʧʩʠʭʦʣʦʛʠʠ ʚ 

ʨʘʙʦʪʘʭ ɹ.ʄ. ʊʝʧʣʦʚʘ ʠ ʝʛʦ ʰʢʦʣʳ ʠ ʟʘʢʣʶʯʘʶʱʠʭʩʷ ʚ ʪʦʤ, ʯʪʦ 

ʩʧʦʩʦʙʥʦʩʪʠ ʩʫʱʝʩʪʚʫʶʪ ʪʦʣʴʢʦ ʚ ʨʘʟʚʠʪʠʠ, ʘ ʵʪʦ ʨʘʟʚʠʪʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʣʠʰʴ ʚ ʧʨʦʮʝʩʩʝ ʪʦʡ ʠʣʠ ʠʥʦʡ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʆʪʩʶʜʘ 

ʩʣʝʜʫʝʪ, ʯʪʦ ʩʧʦʩʦʙʥʦʩʪʠ ʥʝ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʚʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ ʨʘʤʢʘʭ ʘʥʘʣʠʟʘ ʥʘʰʝʡ ʧʨʦʙʣʝʤʳ ʵʪʦ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʭʦʞʜʝʥʠʝ ʚ ʧʨʦʮʝʩʩ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʰʢʦʣʴʥʠʢʦʚ 

ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʨʫʛʘ ʩʧʦʩʦʙʥʦʩʪʝʡ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʫʩʧʝʰʥʦʩʪʴ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʰʢʦʣʴʥʠʢʦʚ ʢʘʢ 

ʢʦʥʢʨʝʪʥʦʡ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʚ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʨʘʟʣʠʯʥʳʭ ʩʦʯʝʪʘʥʠʷʭ ʫ 

ʰʢʦʣʴʥʠʢʦʚ ʨʘʟʚʠʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʦʙʱʠʝ ʠ ʩʧʝʮʠʘʣʴʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ [1]: 

ï ʪʚʦʨʯʝʩʢʠʝ: ʚʳʙʦʨ ʪʝʤʳ ʧʨʦʝʢʪʘ ʪʝʭʥʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, ʝʛʦ 

ʨʘʟʨʘʙʦʪʢʘ, ʥʘʭʦʞʜʝʥʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʪʠʚʦʨʝʯʠʷ, ʝʛʦ ʨʘʟʨʝʰʝʥʠʝ, 

ʤʳʩʣʝʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʦʙʲʝʢʪʘ, ʝʛʦ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩ ʫʯʝʪʦʤ ʥʦʚʦʡ ʬʦʨʤʳ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʠʩʧʦʣʥʝʥʠʷ, 

ʩʧʦʩʦʙʥʦʩʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʪʚʦʨʯʝʩʢʠ ʤʳʩʣʠʪʴ, ʨʝʰʘʪʴ ʥʝʩʪʘʥʜʘʨʪʥʳʝ 

ʟʘʜʘʯʠ, ʦʧʨʝʜʝʣʷʪʴ ʟʥʘʯʠʤʦʩʪʴ, ʘʢʪʫʘʣʴʥʦʩʪʴ, ʥʦʚʠʟʥʫ ʚʳʧʦʣʥʝʥʥʦʡ 

ʨʘʙʦʪʳ, ʧʨʦʠʟʚʦʜʠʪʴ ʝʝ ʩʘʤʦʘʥʘʣʠʟ; 

ï ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ: ʫʤʝʥʠʝ ʩʦʩʪʘʚʣʷʪʴ ʠ ʯʠʪʘʪʴ ʧʨʦʩʪʝʡʰʠʝ ʯʝʨʪʝʞʠ, 

ʨʘʟʙʠʨʘʪʴʩʷ ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚʘʭ, ʨʝʰʘʪʴ ʧʨʦʩʪʝʡʰʠʝ 
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ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʟʘʜʘʯʠ, ʩʦʩʪʘʚʣʷʪʴ ʠʥʩʪʨʫʢʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ 

ʜʦʢʫʤʝʥʪʘʮʠʶ; 

ï ʪʝʭʥʠʯʝʩʢʠʝ: ʨʘʟʚʠʚʘʝʪ ʪʝʭʥʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ, ʪʝʭʥʠʯʝʩʢʫʶ 

ʛʨʘʤʦʪʥʦʩʪʴ, ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʝ ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ. 

ï ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʝ: ʦʙʩʫʞʜʝʥʠʝ ʧʨʦʝʢʪʘ, ʨʘʙʦʪʘ ʚ ʛʨʫʧʧʝ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʧʨʦʝʢʪʘ, ʝʛʦ ʟʘʱʠʪʘ ʧʝʨʝʜ ʚʩʝʤ ʢʣʘʩʩʦʤ; 

ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʙʦʪʘʪʴ ʚ ʢʦʣʣʝʢʪʠʚʝ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʛʨʫʧʧʦʚʦʛʦ ʧʨʦʝʢʪʘ; 

ï ʦʨʛʘʥʠʟʘʪʦʨʩʢʠʝ: ʦʧʨʝʜʝʣʝʥʠʝ ʬʫʥʢʮʠʡ ʢʘʞʜʦʛʦ ʚ ʧʨʦʮʝʩʩʝ 

ʚʳʧʦʣʥʝʥʠʷ ʛʨʫʧʧʦʚʦʛʦ ʧʨʦʝʢʪʘ, ʦʨʛʘʥʠʟʘʮʠʷ ʩʦʚʤʝʩʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ 

ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ, ʚʳʷʚʣʝʥʠʝ ʣʠʜʝʨʘ ʚ ʛʨʫʧʧʝ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʦʨʛʘʥʠʟʘʮʠʷ 

ʩʚʦʝʡ ʨʘʙʦʪʳ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ, ʧʨʠʦʙʨʝʪʝʥʠʝ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʤʘʪʝʨʠʘʣʦʚ, ʫʤʝʥʠʝ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʠ ʧʣʘʥʠʨʦʚʘʪʴ ʩʚʦʶ 

ʨʘʙʦʪʫ; 

ï ʣʠʪʝʨʘʪʫʨʥʦ-ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʝ: ʦʧʠʩʘʥʠʝ ʠʜʝʠ ʧʨʦʝʢʪʘ, ʣʠʪʝʨʘʪʫʨʥʦʝ 

ʦʬʦʨʤʣʝʥʠʝ ʧʦʷʩʥʠʪʝʣʴʥʦʡ ʟʘʧʠʩʢʠ, ʚʳʩʪʫʧʣʝʥʠʝ ʚ ʧʨʦʮʝʩʩʝ ʟʘʱʠʪʳ; 

ï ʵʢʦʥʦʤʠʯʝʩʢʠʝ: ʨʘʩʯʝʪ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʚʳʧʦʣʥʝʥʥʦʡ ʨʘʙʦʪʳ, ʨʘʟʨʘʙʦʪʢʘ ʨʝʢʣʘʤʥʦʛʦ ʧʨʦʩʧʝʢʪʘ, ʤʘʨʢʝʪʠʥʛʦʚʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʜʨ.; ʨʘʟʚʠʪʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʛʨʘʤʦʪʥʦʩʪʠ, ʩʧʦʩʦʙʥʦʩʪʠ 

ʵʢʦʥʦʤʥʦ ʨʘʩʭʦʜʦʚʘʪʴ ʤʘʪʝʨʠʘʣʳ, ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ; 

ï ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ: ʨʘʩʯʝʪ ʟʘʪʨʘʪ, ʧʦʩʪʨʦʝʥʠʝ ʛʝʦʤʝʪʨʠʠ ʬʦʨʤʳ ʠ 

ʦʙʲʝʤʘ, ʪʝʭʥʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ ʚʳʧʦʣʥʷʝʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ; 

ï ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʝ: ʨʘʟʚʠʪʠʝ ʠʥʠʮʠʘʪʠʚʳ, ʩʧʦʩʦʙʥʦʩʪʠ ʦʮʝʥʠʪʴ 

ʨʳʥʦʯʥʫʶ ʩʪʦʠʤʦʩʪʴ ʠʟʜʝʣʠʷ, ʜʝʣʦʚʳʝ ʠ ʣʠʯʥʦʩʪʥʳʝ ʢʘʯʝʩʪʚʘ ʨʘʙʦʪʥʠʢʘ 

ʥʦʚʦʛʦ ʪʠʧʘ: ʧʨʝʜʧʨʠʠʤʯʠʚʦʩʪʴ, ʫʚʝʨʝʥʥʦʩʪʴ ʚ ʩʚʦʠʭ ʩʠʣʘʭ, 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ, ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ, ʧʨʘʢʪʠʯʥʦʩʪʴ, ʠ ʜʨʫʛʠʝ ʢʘʯʝʩʪʚʘ; 

ï ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ: ʜʠʟʘʡʥ ʠʟʜʝʣʠʷ, ʨʘʟʨʘʙʦʪʢʘ ʝʛʦ ʵʩʢʠʟʦʚ, 

ʨʠʩʫʥʢʦʚ, ʦʬʦʨʤʣʝʥʠʝ ʚ ʮʚʝʪʝ; 

ï ʤʳʩʣʠʪʝʣʴʥʳʝ: ʥʘʛʣʷʜʥʦ-ʦʙʨʘʟʥʘʷ ʧʘʤʷʪʴ, ʘʙʩʪʨʘʢʪʥʦ-ʣʦʛʠʯʝʩʢʦʝ 

ʤʳʰʣʝʥʠʝ ʠ ʜʨ.;  

ï ʜʚʠʛʘʪʝʣʴʥʳʝ: ʢʦʦʨʜʠʥʘʮʠʷ ʜʚʠʞʝʥʠʡ, ʫʤʝʥʠʝ ʧʦʣʴʟʦʚʘʪʴʩʷ 

ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷʤʠ; 

ï ʤʘʥʫʘʣʴʥʳʝ: ʨʫʯʥʘʷ ʣʦʚʢʦʩʪʴ ʠ ʚ ʮʝʣʦʤ ʢʠʥʝʩʪʝʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ 

ʨʝʙʝʥʢʘ. 

ɸʥʘʣʠʟ ʩʦʜʝʨʞʘʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʭʩʷ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʧʨʦʝʢʪʥʦʛʦ ʟʘʜʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʧʨʦʝʢʪʥʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʙʦʣʴʰʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʪʚʦʨʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ. 

ʈʘʙʦʪʘ ʥʘʜ ʧʨʦʝʢʪʦʤ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʠʭ ʵʩʪʝʪʠʯʝʩʢʦʛʦ, 

ʢʫʣʴʪʫʨʥʦʛʦ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʨʦʚʥʷ, ʘʢʢʫʤʫʣʠʨʦʚʘʥʠʶ ʠ 

ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʟʥʘʥʠʡ, ʧʦʤʦʛʘʝʪ ʥʘʡʪʠ ʧʫʪʠ ʜʣʷ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ ʚ 

ʦʙʱʝʩʪʚʝ ʢʘʢ ʣʠʯʥʦʩʪʠ. 

ʄʝʪʦʜ ʧʨʦʝʢʪʦʚ ʦʢʘʟʳʚʘʝʪ ʥʘ ʫʯʘʱʠʭʩʷ ʙʦʣʴʰʦʝ ʚʦʩʧʠʪʘʪʝʣʴʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ, ʘʢʪʠʚʠʟʠʨʫʝʪ ʪʝʭʥʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ, ʪʚʦʨʯʝʩʢʦʝ 
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ʚʦʦʙʨʘʞʝʥʠʝ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ, 

ʮʝʣʝʫʩʪʨʝʤʣʝʥʥʦʩʪʠ, ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʩʨʝʜʩʪʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʮʠʘʣʴʥʳʭ ʢʘʯʝʩʪʚ ʣʠʯʥʦʩʪʠ.  

ɺʳʧʦʣʥʷʷ ʧʨʦʝʢʪ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʠʣʠ ʚ ʩʦʩʪʘʚʝ ʛʨʫʧʧʳ, ʫʯʘʱʠʡʩʷ 

ʧʦʧʘʜʘʝʪ ʚ ʘʪʤʦʩʬʝʨʫ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʡ ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠ ʥʝ 

ʪʦʣʴʢʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʥʘʜ ʥʠʤ. ʕʪʘ ʨʘʙʦʪʘ ʟʘʩʪʘʚʣʷʝʪ  

ʰʢʦʣʴʥʠʢʘ ʚʦʟʚʨʘʱʘʪʴʩʷ ʢ ʧʨʦʙʣʝʤʝ, ʧʦʩʪʦʷʥʥʦ ʜʫʤʘʪʴ ʦ ʥʝʡ, ʠʩʢʘʪʴ 

ʠʥʪʝʨʝʩʥʳʝ ʥʝʦʨʜʠʥʘʨʥʳʝ ʨʝʰʝʥʠʷ, ʠʟʫʯʘʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʣʠʪʝʨʘʪʫʨʫ, 

ʨʘʩʰʠʨʷʪʴ ʩʚʦʡ ʢʨʫʛʦʟʦʨ, ʦʙʲʝʜʠʥʷʪʴʩʷ ʚ ʛʨʫʧʧʳ ʫʯʘʱʠʭʩʷ ʧʦ ʠʥʪʝʨʝʩʘʤ 

ʠ, ʥʘʢʦʥʝʮ, ʧʦʩʣʝ ʜʦʣʛʠʭ ʫʩʠʣʠʡ ʥʘʭʦʜʠʪʴ ʚʝʨʥʦʝ ʨʝʰʝʥʠʝ [2]. 

ʈʘʙʦʪʘʷ ʚ ʛʨʫʧʧʝ, ʫʯʘʱʠʝʩʷ ʢʦʣʣʝʢʪʠʚʥʦ ʦʙʩʫʞʜʘʶʪ ʧʨʦʙʣʝʤʫ, 

ʩʚʦʙʦʜʥʦ ʚʳʩʢʘʟʳʚʘʶʪ ʩʚʦʠ ʤʳʩʣʠ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʚ ʛʨʫʧʧʝ ʦʙʷʟʘʪʝʣʴʥʦ 

ʚʳʷʚʣʷʝʪʩʷ ʣʠʜʝʨ, ʢʦʪʦʨʳʡ ʨʫʢʦʚʦʜʠʪ ʭʦʜʦʤ ʨʘʙʦʪʳ, ʧʣʘʥʠʨʫʝʪ ʠ 

ʦʨʛʘʥʠʟʫʝʪ ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʘʞʜʦʛʦ ʯʣʝʥʘ ʛʨʫʧʧʳ. ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʚʳʷʚʣʝʥʠʶ ʠ ʨʘʟʚʠʪʠʶ ʢʘʯʝʩʪʚ ʨʫʢʦʚʦʜʠʪʝʣʷ, ʦʨʛʘʥʠʟʘʪʦʨʘ ʜʝʣʘ, ʥʝʩʝʪ ʚ 

ʩʝʙʝ ʙʦʣʴʰʦʡ ʚʦʩʧʠʪʘʪʝʣʴʥʳʡ ʤʦʤʝʥʪ [1]. 

ɺʳʧʦʣʥʝʥʠʝ ʪʚʦʨʯʝʩʢʦʛʦ ʧʨʦʝʢʪʘ ï ʦʜʥʘ ʠʟ ʩʪʦʨʦʥ ʵʩʪʝʪʠʯʝʩʢʦʛʦ 

ʚʦʩʧʠʪʘʥʠʷ. ɺʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʩʪʘʥʦʚʠʪʩʷ ʩʬʦʨʤʠʨʦʚʘʥʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 

ʯʝʣʦʚʝʢʘ ʠʩʧʳʪʳʚʘʪʴ ʨʘʜʦʩʪʴ ʦʪ ʧʨʦʮʝʩʩʘ ʠ ʨʝʟʫʣʴʪʘʪʘ ʪʨʫʜʘ. ʂʨʘʩʠʚʦ, 

ʩʚʦʠʤʠ ʨʫʢʘʤʠ ʚʳʧʦʣʥʝʥʥʘʷ ʚʝʱʴ ʧʨʠʥʦʩʠʪ ʵʩʪʝʪʠʯʝʩʢʦʝ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ, 

ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʤʬʦʨʪʘ, ʛʦʨʜʦʩʪʠ ʟʘ ʚʳʧʦʣʥʝʥʥʫʶ 

ʨʘʙʦʪʫ. 

ʇʨʠ ʧʨʘʚʠʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʨʦʠʩʭʦʜʠʪ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʚʦʩʧʠʪʘʥʠʝ ʫʯʘʱʠʭʩʷ. ʊʚʦʨʯʝʩʢʠʝ ʧʨʦʝʢʪʳ 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʷʪʴ ʠʟ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʤʘʪʝʨʠʘʣʦʚ. ɽʩʣʠ 

ʚʳʙʨʘʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʵʪʠʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʫʯʠʪʝʣʴ 

ʜʦʣʞʝʥ ʧʦʜʩʢʘʟʘʪʴ ʰʢʦʣʴʥʠʢʫ ʧʨʘʚʠʣʴʥʦʝ ʨʝʰʝʥʠʝ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʧʨʦʝʢʪʳ 

ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴʩʷ ʠʟ ʦʪʭʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʨʠʨʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʯʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʟʫʯʝʥʠʶ ʧʨʠʨʦʜʥʦʛʦ ʢʨʘʷ ʠ ʦʟʥʘʢʦʤʣʝʥʠʶ ʩ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʧʨʦʜʫʢʮʠʝʡ, ʚʳʧʫʩʢʘʝʤʦʡ ʚ ʜʘʥʥʦʤ ʨʝʛʠʦʥʝ [1]. 

ɺ ʨʘʤʢʘʭ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʰʢʦʣʴʥʠʢʦʚ ʧʨʦʜʦʣʞʘʝʪʩʷ 

ʧʨʦʮʝʩʩ ʨʘʟʚʠʪʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʧʦ ʤʝʨʝ ʦʚʣʘʜʝʥʠʷ ʤʝʪʦʜʦʤ 

ʧʨʦʝʢʪʦʚ. ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʪʚʦʨʯʝʩʢʠʭ ʧʨʦʝʢʪʦʚ ʰʢʦʣʴʥʠʢʠ 

ʦʩʫʱʝʩʪʚʣʷʶʪ ʧʦʜʛʦʪʦʚʢʫ ʢ ʩʚʦʝʡ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʤʳ ʤʥʦʛʦ ʛʦʚʦʨʠʤ ʦ ʪʚʦʨʯʝʩʢʦʤ ʨʘʟʚʠʪʠʠ 

ʣʠʯʥʦʩʪʠ ʰʢʦʣʴʥʠʢʘ, ʠ ʟʜʝʩʴ ʥʘʤ ʤʦʞʝʪ ʧʦʤʦʯʴ ʤʝʪʦʜ ʧʨʦʝʢʪʦʚ. ʏʪʦʙʳ ʝʛʦ 

ʧʨʘʚʠʣʴʥʦ ʧʨʠʤʝʥʠʪʴ, ʫʯʠʪʝʣʴ ʜʦʣʞʝʥ ʦʚʣʘʜʝʪʴ ʚʩʝʤʠ ʪʦʥʢʦʩʪʷʤʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʘ, ʙʳʪʴ ʯʝʣʦʚʝʢʦʤ ʪʚʦʨʯʝʩʢʠʤ, ʩʧʦʩʦʙʥʳʤ ʚʳʷʚʠʪʴ ʫ 

ʫʯʘʱʠʭʩʷ ʪʘʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʪʘʣʘʥʪʳ, ʦ ʢʦʪʦʨʳʭ ʦʥʠ ʜʘʞʝ ʥʝ 

ʧʦʜʦʟʨʝʚʘʶʪ. ʕʪʦ ʥʝʣʝʛʢʦ ʩʜʝʣʘʪʴ, ʵʪʦ ʦʛʨʦʤʥʳʡ ʪʨʫʜ. ʇʨʠ ʨʘʙʦʪʝ ʩ 

ʧʨʦʝʢʪʘʤʠ ʫʯʘʱʠʡʩʷ ʜʦʣʞʝʥ ʙʳʪʴ ʧʦʩʪʦʷʥʥʦ ʚ ʪʚʦʨʯʝʩʢʦʤ ʧʦʠʩʢʝ ʠʜʝʡ, 

ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʟʥʘʥʠʷʭ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʫʨʦʢʘʭ ʪʝʭʥʦʣʦʛʠʠ.  
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USING PROJECT METHOD IN THE STUDY OF SECTIONS  

OF THE DISCIPLINE çTECHNOLOGYè 

 

Abstract. The use of the project method in the study of sections of the 

discipline "Technology" has a great impact on the self-development of students' 

personality, development of creative abilities and potential, as well as on the 

expansion of the content basis of training. It is assumed that the inclusion of 

students in various activities at different stages of the project contributes to the 

creative self-development of the individual.  

Keywords: project activity, project method, creative self-development, 

personal-oriented training, communicative competence, creative abilities, 

motivation, cooperation, cognitive activity. 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʧʨʠʚʝʪʩʪʚʫʝʪʩʷ ʨʘʟʚʠʪʠʝ 

ʪʚʦʨʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʦʙʫʯʘʶʱʠʭʩʷ. ɺ ʦʩʦʙʝʥʥʦʩʪʠ ʙʣʘʛʦʪʚʦʨʥʦʡ 

ʩʨʝʜʦʡ ʜʣʷ ʵʪʦʛʦ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ 

çʊʝʭʥʦʣʦʛʠʷè.   

ʉʫʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʝʢʪʥʦʛʦ ʤʝʪʦʜʘ ʦʙʫʯʝʥʠʷ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ 

ʦʙʨʘʟʦʚʘʥʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʪʢʘʟʝ ʦʪ ʬʦʨʤʘʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ ʫʯʘʱʠʭʩʷ 

ʟʥʘʥʠʷʤ, ʫʤʝʥʠʷʤ ʠ ʥʘʚʳʢʘʤ ʙʝʟ ʤʦʪʠʚʘʮʠʠ, ʦʧʨʝʜʝʣʝʥʥʦʡ ʮʝʣʠ 

ʚʳʧʦʣʥʷʝʤʦʡ ʨʘʙʦʪʳ. ʇʨʦʝʢʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʫʯʠʪʝʣʶ 

ʦʙʝʩʧʝʯʠʪʴ ʮʝʣʦʩʪʥʦʩʪʴ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʢʘʯʝʩʪʚʝʥʥʦ ʧʨʦʚʝʨʠʪʴ 

ʩʦʜʝʨʞʘʥʠʝ ʠ ʧʨʘʚʠʣʴʥʦʩʪʴ ʠʟʫʯʝʥʠʷ ʪʝʤ ʠ ʨʘʟʜʝʣʦʚ ʧʨʦʛʨʘʤʤʳ, ʦʪʦʙʨʘʪʴ 

ʠ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʠʟʫʯʘʝʤʳʡ ʤʘʪʝʨʠʘʣ ʩ ʫʯʝʪʦʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʠ 

ʚʦʟʨʘʩʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʙʫʯʘʶʱʠʭʩʷ.   

ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʜʘʥʥʦʡ ʛʠʧʦʪʝʟʳ ʙʳʣʦ ʨʝʰʝʥʦ ʧʨʦʚʝʩʪʠ 

ʬʦʨʤʠʨʫʶʱʠʡ ʵʢʩʧʝʨʠʤʝʥʪ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʢʘʯʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ 

ʫʨʦʚʝʥʴ ʪʚʦʨʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʫʯʘʱʠʭʩʷ  8-ʭ ʢʣʘʩʩʦʚ. ʊʘʢʞʝ ʦʥ ʤʦʞʝʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʠʥʪʝʨʝʩʘ ʦʙʫʯʘʶʱʠʭʩʷ ʢ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʧʨʦʝʢʪʥʦʡ ʨʘʙʦʪʝ, 

ʩʦʜʝʡʩʪʚʦʚʘʪʴ ʠʭ ʦʙʱʝʤʫ ʨʘʟʚʠʪʠʶ, ʨʘʩʰʠʨʠʪʴ ʢʨʫʛʦʟʦʨ ʢʘʞʜʦʛʦ ʚ 

ʦʪʜʝʣʴʥʦʩʪʠ, ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ, ʨʘʟʚʠʚʘʪʴ ʪʚʦʨʯʝʩʢʠʝ 

ʩʧʦʩʦʙʥʦʩʪʠ. ʇʝʜʘʛʦʛʠʯʝʩʢʠʡ ʵʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʣʩʷ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ 

ʫʯʝʙʥʦʛʦ ʛʦʜʘ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʟʘʥʷʪʠʡ. 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʵʢʩʧʝʨʠʤʝʥʪʘ ʷʚʣʷʣʘʩʴ ʧʨʦʚʝʨʢʘ ʦʩʥʦʚʥʳʭ 

ʧʦʣʦʞʝʥʠʡ ʛʠʧʦʪʝʟʳ ʠʩʩʣʝʜʦʚʘʥʠʷ:  

¶ ʵʢʩʧʝʨʠʤʝʥʪ ʜʦʣʞʝʥ ʦʧʨʝʜʝʣʠʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʫʩʧʝʚʘʝʤʦʩʪʠ ʦʪ 
ʪʚʦʨʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ;  
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¶ ʧʨʦʝʢʪʥʳʡ ʤʝʪʦʜ ʜʦʣʞʝʥ ʧʦʣʥʦʩʪʴʶ ʦʪʨʘʞʘʪʴ ʨʝʘʣʴʥʫʶ ʤʦʜʝʣʴ 
ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

¶ ʪʚʦʨʯʝʩʢʠʡ ʧʨʦʝʢʪ ʜʦʣʞʝʥ ʧʦʢʘʟʘʪʴ, ʢʘʢ ʪʚʦʨʯʝʩʪʚʦ ʧʨʠʚʦʜʠʪ ʢ 
ʢʦʥʢʨʝʪʥʦʤʫ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤʳ, ʘ ʚʧʦʩʣʝʜʩʪʚʠʠ, ʢ ʫʩʧʝʰʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʦʛʦ ʙʳʣʘ ʧʦʜʦʙʨʘʥʘ ʩʪʨʘʪʝʛʠʷ 

ʚʳʷʚʣʝʥʠʷ ʠ ʠʟʤʝʨʝʥʠʷ ʫʨʦʚʥʷ ʪʚʦʨʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʫʯʘʱʠʭʩʷ ʥʘ 

ʨʘʟʥʳʭ ʩʪʫʧʝʥʷʭ ʦʙʫʯʝʥʠʷ ʦʩʥʦʚʥʳʤ ʤʝʪʦʜʘʤ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʧʩʠʭʦʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʠʥʩʪʨʫʤʝʥʪ, ʩʦʜʝʨʞʘʱʠʡ ʚʦʟʤʦʞʥʦʩʪʠ ʦʮʝʥʢʠ ʢʘʢ 

ʢʦʛʥʠʪʠʚʥʳʭ, ʪʘʢ ʠ ʣʠʯʥʦʩʪʥʦ-ʠʥʜʠʚʠʜʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʘ ʠʤʝʥʥʦ ï 

ʪʝʩʪʳ ʌ. ɺʠʣʴʷʤʩʘ ʠ ʇ. ʊʦʨʨʝʥʩʘ. ʇʨʦʚʝʜʝʥʠʝ ʪʝʩʪʦʚ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ 

ʬʦʨʤʠʨʫʶʱʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦʟʚʦʣʠʣʠ ʚʳʷʚʠʪʴ ʫʨʦʚʥʠ ʨʘʟʚʠʪʠʷ 

ʪʚʦʨʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ. ʋ ʫʯʘʱʠʭʩʷ ʦʙʝʠʭ ʛʨʫʧʧ, ʛʜʝ ʚ ʢʘʞʜʦʡ ʩʦʙʨʘʥʦ 

ʨʘʚʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʯʝʣʦʚʝʢ, ʙʳʣʠ ʧʨʠʤʝʨʥʦ ʨʘʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʟʚʠʪʠʷ 

ʪʚʦʨʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ. ʂʨʦʤʝ ʪʦʛʦ, ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ 

ʟʥʘʯʝʥʠʡ ʥʘʭʦʜʠʪʩʷ ʚ ʦʙʣʘʩʪʠ çʥʠʞʝ ʩʨʝʜʥʝʛʦè. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʟʘʤʝʨʘ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʚ ʥʘʯʘʣʝ ʧʝʨʚʦʡ 

ʩʪʫʧʝʥʠ, ʜʦʢʘʟʘʣʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʘ ʧʨʦʝʢʪʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʨʘʟʚʠʪʠʝ ʪʚʦʨʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ 

ʫʯʘʱʠʭʩʷ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʨʘʙʦʯʝʡ ʧʨʦʛʨʘʤʤʳ ʧʦ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ 8 ʢʣʘʩʩʘ 

(ʜʝʚʦʯʢʠ) ʙʳʣ ʩʜʝʣʘʥ ʚʳʚʦʜ, ʯʪʦ ʚ ʨʘʤʢʘʭ ʣʶʙʦʛʦ ʨʘʟʜʝʣʘ ʤʦʞʥʦ 

ʧʨʦʠʟʚʝʩʪʠ ʤʠʥʠ - ʧʨʦʝʢʪʳ ʠ ʧʨʦʝʢʪʳ, ʠʟʫʯʠʚ ʧʨʠ ʵʪʦʤ ʚʩʝ ʪʝʤʳ 

ʜʠʩʮʠʧʣʠʥʳ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʛʨʦʤʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘ. ʅʘʧʨʠʤʝʨ, ʚ ʨʘʟʜʝʣʝ ʧʨʦʛʨʘʤʤʳ çʊʝʭʥʦʣʦʛʠʠ ʜʦʤʘʰʥʝʛʦ 

ʭʦʟʷʡʩʪʚʘè ʮʝʣʝʩʦʦʙʨʘʟʥʝʝ ʜʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʫʯʘʶʱʠʤʩʷ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʥʘʡʪʠ ʩʧʝʮʠʘʣʴʥʫʶ ʣʠʪʝʨʘʪʫʨʫ, ʠʩʪʦʯʥʠʢʠ ʠ ʨʘʟʨʘʙʦʪʘʪʴ 

ʢʦʤʥʘʪʫ ʩʚʦʝʡ ʤʝʯʪʳ. ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ  ʦʥʠ ʠʟʫʯʘʪ ʮʚʝʪʦʚʳʝ ʛʘʤʤʳ, ʠʭ 

ʚʦʩʧʨʠʷʪʠʝ ʯʝʣʦʚʝʢʦʤ, ʚʠʜʳ ʠ ʦʩʥʦʚʥʳʝ ʧʨʘʚʠʣʘ ʧʣʘʥʠʨʦʚʦʢ, ʧʦʜʙʦʨ 

ʥʝʦʙʭʦʜʠʤʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʪ.ʜ. ʇʨʠʯʝʤ ʢʘʞʜʘʷ ʯʘʩʪʴ ʨʘʙʦʪʳ ʙʫʜʝʪ 

ʧʨʝʜʩʪʘʚʣʷʪʴʩʷ ʜʣʷ ʰʢʦʣʴʥʠʢʘ ʦʪʢʨʳʪʠʝʤ, ʠʟʫʯʝʥʠʝʤ ʥʦʚʦʛʦ ʠ ʝʤʫ 

ʟʘʭʦʯʝʪʩʷ ʧʦʜʝʣʠʪʴʩʷ ʪʘʢʠʤ ʟʥʘʥʠʝʤ, ʪʝʤ ʩʘʤʳʤ ʤʦʪʠʚʠʨʫʷ ʠ ʩʝʙʷ, ʠ 

ʜʨʫʛʠʭ.  

ɺ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʫʯʝʙʥʦʛʦ ʛʦʜʘ 1 ʛʨʫʧʧʘ ʦʩʚʘʠʚʘʣʘ ʧʨʦʛʨʘʤʤʫ ʚ 

ʦʙʳʯʥʦʤ ʨʝʞʠʤʝ, ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʚʦ 2 ʛʨʫʧʧʝ (ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ) ʚʝʣʘʩʴ 

ʨʘʙʦʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʆʩʥʦʚʥʳʝ ʫʩʠʣʠʷ ʙʳʣʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʨʦʨʘʙʦʪʢʫ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-

ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʛʦ ʵʪʘʧʘ, ʛʜʝ ʙʳʣʠ ʩʦʟʜʘʥʳ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ 

ʧʨʦʷʚʣʝʥʠʷ ʪʚʦʨʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ. ɺ ʭʦʜʝ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʫʯʠʪʝʣʷ ʠ 

ʫʯʝʥʠʢʘ ʨʘʩʰʠʨʠʣʘʩʴ ʟʦʥʘ ʨʘʟʚʠʪʠʷ ʧʦʩʣʝʜʥʝʛʦ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʢʘʞʜʳʡ 

ʫʯʘʱʠʡʩʷ ʧʨʠʦʙʨʝʣ ʥʘʚʳʢʠ ʚʳʷʚʣʝʥʠʷ ʠ ʬʦʨʤʫʣʠʨʦʚʘʥʠʷ ʧʨʦʙʣʝʤʳ, 

ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯ, ʧʦʠʩʢʘ ʧʫʪʝʡ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ, ʘ ʪʘʢʞʝ ʧʦʟʥʘʢʦʤʠʣʩʷ ʩ 

ʤʝʪʦʜʘʤʠ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʛʝʥʝʨʘʮʠʝʡ ʠʜʝʡ ʠ ʧʨʘʚʠʣʘʤʠ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʅʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʨʘʙʦʪʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 



92  

ʩʧʝʮʠʘʣʴʥʳʝ ʫʧʨʘʞʥʝʥʠʷ ʥʘ ʦʪʨʘʙʦʪʢʫ ʦʪʜʝʣʴʥʳʭ ʥʘʚʳʢʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ 

ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʪʚʦʨʯʝʩʪʚʘ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʪʦʨʦʛʦ ʟʘʤʝʨʘ, ʢʦʪʦʨʳʡ ʙʳʣ ʧʨʦʚʝʜʝʥ ʚ ʩʝʨʝʜʠʥʝ 

ʫʯʝʙʥʦʛʦ ʛʦʜʘ, ʫʨʦʚʝʥʴ ʪʚʦʨʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ 

ʥʝʩʢʦʣʴʢʦ ʧʦʚʳʩʠʣʩʷ ʠ ʜʘʞʝ ʚʳʨʦʚʥʷʣʩʷ. ʋʯʘʱʠʝʩʷ 2 ʛʨʫʧʧʳ 

(ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ) ʩʪʘʣʠ ʧʨʦʷʚʣʷʪʴ ʙʦʣʴʰʠʡ  ʠʥʪʝʨʝʩ ʢ ʫʯʝʙʝ, ʩʪʘʣʠ 

ʙʦʣʝʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤʠ ʚ ʨʝʰʝʥʠʠ ʧʦʚʩʝʜʥʝʚʥʳʭ ʧʨʦʙʣʝʤ, ʧʨʠʥʠʤʘʶʪ 

ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ  ʚ ʨʘʡʦʥʥʳʭ ʠ ʦʢʨʫʞʥʳʭ ʢʦʥʢʫʨʩʘʭ ʜʝʪʩʢʦʛʦ ʪʚʦʨʯʝʩʪʚʘ. 

ɹʳʣʦ ʪʘʢʞʝ ʦʪʤʝʯʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʫʩʧʝʚʘʝʤʦʩʪʠ, 

ʨʦʜʠʪʝʣʠ ʟʘʤʝʪʠʣʠ ʧʦʟʠʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʦʚʝʜʝʥʠʷ ʜʝʪʝʡ.  

ʌʠʥʘʣʴʥʳʝ ʟʘʤʝʨʳ ʧʦ ʟʘʚʝʨʰʝʥʠʶ ʪʨʝʪʴʝʡ ʩʪʫʧʝʥʠ ʧʨʦʝʢʪʥʦʛʦ 

ʦʙʫʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʢʦʥʮʝ ʫʯʝʙʥʦʛʦ ʛʦʜʘ, ʦʪʨʘʟʠʣʠ ʨʝʟʢʠʡ 

ʩʢʘʯʦʢ ʚ ʫʨʦʚʥʝ ʪʚʦʨʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʫ ʫʯʘʱʠʭʩʷ 2 ʛʨʫʧʧʳ 

(ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ), ʪʦʛʜʘ ʢʘʢ ʫʨʦʚʝʥʴ ʪʚʦʨʯʝʩʪʚʘ 1 ʛʨʫʧʧʳ (ʢʦʥʪʨʦʣʴʥʦʡ) 

ʧʦʚʳʩʠʣʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. ʋʯʘʱʠʝʩʷ 2 ʛʨʫʧʧʳ (ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ) 

ʧʨʦʷʚʠʣʠ ʞʝʣʘʥʠʝ ʧʨʦʜʦʣʞʠʪʴ ʦʙʫʯʝʥʠʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʘ 

ʧʨʦʝʢʪʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʦ ʩʦʙʩʪʚʝʥʥʦʡ ʠʥʠʮʠʘʪʠʚʝ. 

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦ 

ʚʥʝʜʨʝʥʠʶ ʤʝʪʦʜʘ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʫʨʦʢʘʭ ʪʝʭʥʦʣʦʛʠʠ 

ʧʦʣʥʦʩʪʴʶ ʧʦʜʪʚʝʨʜʠʣ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʪʦʜʠʢʠ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪʘ, 

ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʫʩʢʦʨʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʪʚʦʨʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ 

ʦʙʫʯʘʶʱʠʭʩʷ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʦʥʠ ʩʤʦʛʫʪ ʧʨʠʤʝʥʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ 

ʧʦʣʫʯʝʥʥʳʝ ʥʘʚʳʢʠ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʚʦ ʤʥʦʛʠʭ 

ʦʙʣʘʩʪʷʭ ʞʠʟʥʠ, ʩʦʩʪʘʚʣʷʪʴ ʩʪʨʘʪʝʛʠʠ, ʚʝʜʫʱʠʝ ʢ ʨʘʟʚʠʪʠʶ ʣʠʯʥʦʩʪʠ ʠ 

ʦʙʨʝʪʝʥʠʶ ʫʩʧʝʭʘ. 
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ʉ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʤʳ ʩʪʘʣʢʠʚʘʝʤʩʷ ʚ ʞʠʟʥʠ ʧʦʩʪʦʷʥʥʦ: 

ʥʘʧʨʠʤʝʨ, ʧʦʜʛʦʪʦʚʢʘ ʚʳʧʫʩʢʥʦʡ ʨʘʙʦʪʳ, ʨʘʟʨʘʙʦʪʢʘ ʧʨʝʟʝʥʪʘʮʠʠ ʠ 

ʜʝʤʦʥʩʪʨʘʮʠʷ ʢʘʢʦʛʦ-ʣʠʙʦ ʟʘʚʝʨʰʘʶʱʝʛʦ ʧʨʦʮʝʩʩʘ, ʚʩʸ ʵʪʦ ʩʚʦʜʠʪʩʷ ʢ 

ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʝʢʪʘ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʦʝʢʪ ï ʵʪʦ ʟʘʚʝʨʰʘʶʱʠʡ ʵʪʘʧ 

ʢʘʢʦʛʦ-ʣʠʙʦ ʤʝʨʦʧʨʠʷʪʠʷ? ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʡ ʛʣʫʙʦʢʠʝ ʟʥʘʥʠʷ ʠʟʫʯʝʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. ɼʘʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʪʚʦʨʯʝʩʢʠʡ ʧʦʜʭʦʜ, ʛʣʫʙʠʥʫ 

ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʥʠʡ, ʨʘʩʢʨʳʪʠʝ ʠ ʜʝʤʦʥʩʪʨʘʮʠʶ ʧʦʜʛʦʪʦʚʣʝʥʥʦʛʦ ʧʨʦʝʢʪʘ 

ʩ ʘʚʪʦʨʩʢʠʤ ʨʝʰʝʥʠʝʤ. 

ɼʣʷ ʧʝʜʘʛʦʛʘ ʩʪʘʚʠʪʩʷ ʟʘʜʘʯʘ ʧʦʜʛʦʪʦʚʠʪʴ ʨʷʜ ʧʨʦʤʝʞʫʪʦʯʥʳʭ 

ʟʘʥʷʪʠʡ ʪʘʢ, ʯʪʦʙʳ ʚ ʤʦʤʝʥʪ ʨʘʙʦʪʳ ʥʘʜ ʧʨʦʝʢʪʦʤ ʦʙʫʯʘʶʱʠʡʩʷ ʦʙʣʘʜʘʣ 

ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʟʥʘʥʠʷʤʠ, ʥʘʚʳʢʘʤʠ ʠ ʫʤʝʥʠʷʤʠ. 

ʉʨʝʜʠ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʝʜʘʛʦʛʘ, ʨʘʙʦʪʘʶʱʝʛʦ 

ʥʘʜ ʩʦʟʜʘʥʠʝʤ ʥʦʚʳʭ ʧʨʦʝʢʪʦʚ, ʷʚʣʷʝʪʩʷ:  

¶  ʨʘʟʚʠʪʠʝ ʢʦʥʮʝʧʮʠʠ ʠ ʧʨʘʢʪʠʢʠ ʥʝʧʨʝʨʳʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ; 

¶  ʥʦʚʘʷ ʨʦʣʴ ʫʯʠʪʝʣʷ ʚ ʫʩʣʦʚʠʷʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʠ 

ʧʝʨʝʭʦʜʘ ʥʘ ʦʩʚʦʝʥʠʝ ʌʝʜʝʨʘʣʴʥʦʛʦ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ 

ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ; 

¶  ʥʦʚʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʟʥʘʥʠʷʭ; 
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¶ ʧʦʠʩʢ ʧʫʪʝʡ ʦʮʝʥʠʚʘʥʠʷ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ; 

¶ ʧʦʠʩʢ ʩʧʦʩʦʙʦʚ ʠ ʢʨʠʪʝʨʠʝʚ ʨʘʟʨʘʙʦʪʦʢ ʧʨʦʝʢʪʦʚ; 

¶ ʥʦʚʳʝ ʧʦʜʭʦʜʳ ʢ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʚʥʝʜʨʝʥʠʷ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʦʙʨʘʟʦʚʘʥʠʷ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʥʝ ʥʘ 

ʤʝʭʘʥʠʯʝʩʢʦʝ ʥʘʢʦʧʣʝʥʠʝ ʟʥʘʥʠʡ, ʘ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʥʘʙʦʨʘ ʢʦʤʧʝʪʝʥʮʠʡ, ʢʦʪʦʨʳʝ ʜʘʜʫʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʧʝʮʠʘʣʠʩʪʫ ʪʚʦʨʯʝʩʢʠ 

ʧʦʜʭʦʜʠʪʴ ʢ ʚʳʧʦʣʥʝʥʠʶ ʧʨʦʝʢʪʦʚ, ʭʦʨʦʰʦ ʚʣʠʷʝʪ ʥʘ ʨʘʟʚʠʪʠʝ ʠʥʪʝʨʝʩʦʚ 

ʦʙʫʯʝʥʠʝ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ, ʪʘʢ ʢʘʢ ʦʥʦ ʠʤʝʝʪ 

ʥʝʦʛʨʘʥʠʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʝʢʪʘ, ʩʧʦʩʦʙʥʦ ʚ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʬʦʨʤʘʭ ʨʘʟʨʝʰʠʪʴ ʦʙʫʯʘʶʱʠʤʩʷ ʢʘʞʜʦʤʫ ʧʦ-ʩʚʦʝʤʫ 

ʧʦʜʦʡʪʠ ʢ ʚʳʙʦʨʫ ʪʝʤʳ, ʩʧʦʩʦʙʫ ʚʳʧʦʣʥʝʥʠʷ, ʢʨʝʘʪʠʚʥʦ ʚʳʧʦʣʥʠʪʴ ʧʨʦʝʢʪ 

ʠ ʜʦʩʪʦʡʥʦ ʟʘʱʠʪʠʪʴ ʝʛʦ.  

ɺ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ ʫʯʠʪʝʣʴ ʜʦʣʞʝʥ ʥʘʫʯʠʪʴʩʷ 

ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʛʣʫʙʦʢʠʭ ʠ ʧʨʦʯʥʳʭ ʟʥʘʥʠʡ ʠ 

ʫʤʝʥʠʡ ʧʦ ʠʟʫʯʘʝʤʦʤʫ ʧʨʝʜʤʝʪʫ, ʥʦ ʠ ʦʙʣʘʜʘʪʴ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʟʥʘʥʠʡ. 

ɺʣʘʜʝʷ ʫʟʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤʠ ʟʥʘʥʠʷʤʠ, ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʳʤ ʩʦʟʜʘʚʘʪʴ ʧʨʦʝʢʪʳ ʨʘʟʣʠʯʥʳʭ ʢʦʥʬʠʛʫʨʘʮʠʡ. ʊʘʢʠʝ ʧʨʦʝʢʪʳ 

ʣʠʙʦ ʙʳʩʪʨʦ ʫʩʪʘʨʝʚʘʶʪ, ʣʠʙʦ ʦʛʨʘʥʠʯʝʥʳ ʚ ʚʦʟʤʦʞʥʦʩʪʷʭ. ʐʠʨʦʢʠʡ 

ʩʧʝʢʪʨ ʟʥʘʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʜʦʧʦʣʥʷʝʪ ʜʨʫʛ ʜʨʫʛʘ ʠ ʧʦʟʚʦʣʷʝʪ 

ʩʦʟʜʘʪʴ ʧʨʦʝʢʪ ʫʣʫʯʰʝʥʥʦʛʦ ʚʘʨʠʘʥʪʘ. 

ʀʩʭʦʜʷ ʠʟ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ, ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʜʦʣʞʝʥ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʢʘʢ ʫʩʚʦʝʥʠʝ ʩʠʩʪʝʤʳ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ, ʠ ʥʘʚʳʢʦʚ, 

ʥʦ ʠ ʨʘʟʚʠʪʠʝ ʪʚʦʨʯʝʩʢʠʭ ʠʜʝʡ. 

ʄʳ ʧʦʣʘʛʘʝʤ, ʯʪʦ ʦʙʫʯʝʥʠʝ ʪʦʣʴʢʦ ʪʦʛʜʘ ʵʬʬʝʢʪʠʚʥʦ, ʢʦʛʜʘ ʦʥʦ 

ʩʪʨʦʠʪʩʷ ʢʘʢ ʤʝʪʦʜʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ. 

ʂ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʤ ʯʝʨʪʘʤ ʤʝʪʦʜʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʦʙʫʯʝʥʠʷ 

ʤʦʞʥʦ ʦʪʥʝʩʪʠ:  

¶  ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ; 

¶  ʝʜʠʥʩʪʚʦ ʠ ʚʟʘʠʤʦʧʨʦʥʠʢʥʦʚʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʧʦʜʛʦʪʦʚʢʠ; 

¶  ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʪʨʫʜʥʦʩʪʝʡ ʠ ʙʳʩʪʨʳʡ ʪʝʤʧ ʠʟʫʯʝʥʠʷ ʫʯʝʙʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ; 

¶  ʤʘʢʩʠʤʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠ ʜʦʩʪʘʪʦʯʥʫʶ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ 

ʦʙʫʯʝʥʠʷ; 

¶  ʩʦʯʝʪʘʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʠ ʢʦʣʣʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ; 

¶  ʥʘʩʳʱʝʥʥʦʩʪʴ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ 

ʦʙʫʯʝʥʠʷ; 

¶ ʜʝʷʪʝʣʴʥʦʩʪʥʳʡ ʧʦʜʭʦʜ. 

ʄʝʪʦʜʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʪʦʣʴʢʦ ʪʦʛʜʘ ʬʫʥʢʮʠʦʥʠʨʫʝʪ, ʢʦʛʜʘ ʦʥʘ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʮʝʣʷʤʠ, ʟʘʜʘʯʘʤʠ ʠ ʩʦʜʝʨʞʘʥʠʝʤ ʦʙʫʯʝʥʠʷ, ʝʩʣʠ ʦʥʘ 

ʚʢʣʶʯʘʝʪ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʢʦʥʪʨʦʣʴ, ʘʥʘʣʠʟ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʫ ʫʯʝʙʥʦʛʦ 

ʧʨʦʮʝʩʩʘ. 
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ʈʘʩʩʤʘʪʨʠʚʘʷ ʩʪʨʫʢʪʫʨʫ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʤʦʜʝʨʥʠʟʘʮʠʠ ʚʩʝʡ ʩʠʩʪʝʤʳ 

ʨʦʩʩʠʡʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʦʪʤʝʪʠʤ, ʯʪʦ ʧʦʩʪʦʷʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ 

ʦʙʨʘʟʦʚʘʥʠʠ ʧʨʠʚʦʜʷʪ ʢ ʪʦʤʫ, ʯʪʦ ʜʠʜʘʢʪʠʯʝʩʢʘʷ ʠ ʤʝʪʦʜʠʯʝʩʢʘʷ ʦʩʥʦʚʘ 

ʥʝʧʨʝʨʳʚʥʦ ʦʙʥʦʚʣʷʶʪʩʷ ʠ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʪʦʛʦ, ʯʝʤʫ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ʫʯʠʣʩʷ ʚ ʚʫʟʝ.  

ʇʝʨʝʜ ʫʯʠʪʝʣʝʤ ʩʪʦʷʪ ʩʣʦʞʥʳʝ ʟʘʜʘʯʠ: ʧʦ-ʥʦʚʦʤʫ ʚʳʩʪʨʦʠʪʴ ʮʝʣʠ, 

ʩʦʜʝʨʞʘʥʠʝ, ʤʝʪʦʜʳ, ʬʦʨʤʳ ʠ ʩʨʝʜʩʪʚʘ ʨʝʘʣʠʟʫʝʤʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ. ɽʤʫ ʥʝʦʙʭʦʜʠʤʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʚʣʘʜʝʪʴ ʥʦʚʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ 

ʠ ʧʦʩʪʦʷʥʥʦ ʧʦʚʳʰʘʪʴ ʫʨʦʚʝʥʴ ʩʚʦʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ.  

ʉʦʚʝʨʰʝʥʥʦ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʘʷ ʰʢʦʣʘ ʥʫʞʜʘʝʪʩʷ ʚ ʫʯʠʪʝʣʝ, 

ʨʘʙʦʪʘʶʱʝʤ ʥʘ ʥʦʚʦʤ ʢʘʯʝʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʩʷ 

ʥʘʣʠʯʠʝʤ ʩʣʦʞʠʚʰʝʡʩʷ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʦʡ ʤʝʪʦʜʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. 

ʇʨʠ ʨʘʙʦʪʝ ʚ ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʶʱʠʭʩʷ ʫʩʣʦʚʠʷʭ, ʫʯʠʪʝʣʴ ʜʦʣʞʝʥ ʩʘʤ 

ʚʳʩʪʨʘʠʚʘʪʴ ʣʦʛʠʢʫ ʦʙʫʯʝʥʠʷ, ʧʨʠʩʧʦʩʘʙʣʠʚʘʷ ʧʨʠ ʵʪʦʤ ʤʝʪʦʜʠʢʫ 

ʦʙʫʯʝʥʠʷ ʢ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʅʘʣʠʯʠʝ ʩʦʙʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʫʯʠʪʝʣʴ ʧʦʥʠʤʘʝʪ 

ʧʨʦʮʝʩʩ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʦʝʢʪʦʚ. 

ʄʝʪʦʜʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ï ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʢʦʤʧʦʥʝʥʪʦʚ, ʩʦʟʜʘʶʱʠʭ 

ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ.  

ʄʝʪʦʜʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʦʙʣʘʜʘʪʴ ʩʣʝʜʫʶʱʠʤʠ ʧʨʠʟʥʘʢʘʤʠ: 

ʥʘʣʠʯʠʝ ʩʦʩʪʘʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʮʝʣʝʚʦʛʦ, ʩʦʜʝʨʞʘʪʝʣʴʥʦʛʦ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-

ʜʝʷʪʝʣʴʥʦʩʪʥʦʛʦ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʛʦ ʧʨʦʮʝʩʩʦʚ. 

ʂ ʢʦʤʧʦʥʝʥʪʘʤ ʤʝʪʦʜʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʦʪʥʦʩʷʪʩʷ:  

ʘ) ʎʝʣʝʚʦʡ ï ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʥʘ ʣʶʙʦʤ ʫʨʦʚʥʝ ʨʘʟʚʠʪʠʷ ʥʘʯʠʥʘʝʪʩʷ 

ʩ ʧʦʩʪʘʥʦʚʢʠ ʮʝʣʝʡ. ʎʝʣʴ ʦʙʫʯʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʜʘʣʴʥʝʡʰʝʛʦ 

ʨʘʟʚʠʪʠʷ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʢʦʥʝʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʨʘʙʦʪʳ. ɿʘʜʘʯʘ 

ʩʣʫʞʠʪ ʦʞʠʜʘʝʤʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʎʝʣʠ ʤʦʛʫʪ ʙʳʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʠ ʨʘʟʚʠʚʘʶʱʠʤʠ. 

ʙ) ʉʦʜʝʨʞʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ï ʟʘʚʠʩʠʪ ʦʪ ʮʝʣʠ ʦʙʫʯʝʥʠʷ ʠ ʚʢʣʶʯʘʝʪ 

ʨʷʜ ʨʘʟʣʠʯʥʳʭ ʜʝʡʩʪʚʠʡ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʧʨʠʥʷʪʴ ʜʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʦʞʠʜʘʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʉʦʜʝʨʞʘʥʠʝ ʦʙʫʯʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ 

ʨʘʟʥʳʤ, ʧʦʪʦʤʫ ʯʪʦ ʦʜʥʘ ʠ ʪʘ ʞʝ ʮʝʣʴ ʜʦʩʪʠʛʘʝʪʩʷ ʨʘʟʥʳʤʠ ʩʧʦʩʦʙʘʤʠ. 

ʉʦʜʝʨʞʘʥʠʝ ʦʙʫʯʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤ, ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʤ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ ʥʘ ʮʝʥʥʦʩʪʠ, ʪʚʦʨʯʝʩʢʠʤ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ, 

ʪʝʭʥʠʯʝʩʢʠʤ, ʵʩʪʝʪʠʯʝʩʢʠʤ, ʤʦʪʠʚʘʮʠʦʥʥʳʤ. 

ʚ) ʆʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʜʝʷʪʝʣʴʥʦʩʪʥʳʡ ʧʨʦʮʝʩʩ ï ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ 

ʩʦʜʝʨʞʘʥʠʝ ʦʙʫʯʝʥʠʷ ʠ ʦʪʨʘʟʠʪʴ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʩʠʩʪʝʤʳ 

ʦʙʨʘʟʦʚʘʥʠʷ. ʄʝʪʦʜʳ ʦʙʫʯʝʥʠʷ ʬʦʨʤʠʨʫʶʪ ʩʪʨʫʢʪʫʨʫ ʩʠʩʪʝʤʳ. 

ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʝʢʪʦʚ ï ʵʪʦ ʮʝʣʘʷ ʩʠʩʪʝʤʘ ʚʳʥʘʰʠʚʘʥʠʷ ʠʜʝʡ ʩ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʟʨʘʙʦʪʢʦʡ ʤʦʜʝʣʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ ʧʦ ʩʦʟʜʘʥʠʶ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʘ ʜʣʷ 
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ʟʠʤʥʝʡ ʨʳʙʘʣʢʠ, ʛʜʝ ʠʟʦʙʨʝʪʝʥʠʝ ʚ ʚʠʜʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʧʦʟʚʦʣʠʪ 

ʫʧʨʦʩʪʠʪʴ ʧʨʦʮʝʩʩ ʣʦʚʣʠ ʨʳʙʳ.  

ɿʠʤʥʷʷ ʨʳʙʘʣʢʘ ï ʩʘʤʦʝ ʧʦʧʫʣʷʨʥʦʝ ʫʚʣʝʯʝʥʠʝ ʢʘʢ ʚ ʈʦʩʩʠʠ, ʪʘʢ ʠ ʟʘ 

ʨʫʙʝʞʦʤ. ɼʘʞʝ ʝʩʪʴ ʨʳʙʦʣʦʚʳ, ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʟʠʤʥʝʡ 

ʨʳʙʘʣʢʦʡ, ʥʦ ʠ ʠʟʦʙʨʝʪʝʥʠʝʤ ʵʣʝʢʪʨʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʨʳʙʘʣʢʠ. ʀ 

ʵʪʦʤʫ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʟʠʤʥʠʝ ʩʧʦʩʦʙʳ ʣʦʚʣʠ: ʧʦʠʩʢ ʤʝʩʪ 

ʩʢʦʧʣʝʥʠʷ ʨʳʙʳ, ʜʦʙʳʯʘ ʠ ʭʨʘʥʝʥʠʝ ʥʘʩʘʜʦʢ ʠ ʥʘʞʠʚʦʢ ʜʣʷ ʟʠʤʥʝʡ 

ʨʳʙʘʣʢʠ, ʧʨʠʢʘʨʤʣʠʚʘʥʠʝ ʨʳʙʳ ʧʨʠ ʧʦʜʣʝʜʥʦʤ ʣʦʚʣʝ, ʚʠʜʳ ʟʠʤʥʠʭ ʙʣʝʩʝʥ 

ʠ ʤʦʨʤʳʰʝʢ ï ʚʩʝ ʵʪʦ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ ʩʣʫʞʠʪ ʭʦʨʦʰʠʤ  ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ 

ʪʚʦʨʯʝʩʢʦʡ ʠ ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʉ ʢʘʞʜʳʤ ʛʦʜʦʤ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʤʝʥʠʪʴ ʧʨʦʮʝʩʩ 

ʥʝʫʜʦʙʩʪʚʘ ʧʨʠ ʣʦʚʣʝ ʨʳʙʳ. ʇʦʵʪʦʤʫ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʥʦʚʳʡ ʧʨʠʙʦʨ 

ʧʦʟʚʦʣʷʝʪ ʫʧʨʦʩʪʠʪʴ ʨʳʙʘʢʘʤ ʞʠʟʥʴ ʠ ʜʝʣʘʝʪ ʨʳʙʘʣʢʫ ʠʥʪʝʨʝʩʥʝʡ, ʘ 

ʩʥʘʨʷʞʝʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʴʰʝ ʠ ʨʘʟʥʦʦʙʨʘʟʥʝʡ. ʇʦʷʚʣʝʥʠʝ ʨʘʟʣʠʯʥʳʭ 

ʵʣʝʢʪʨʦʥʥʳʭ ʧʨʠʙʦʨʦʚ, ʥʘʯʠʥʘʷ ʦʪ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʢʘʪʫʰʢʠ ʜʦ 

ʵʣʝʢʪʨʦʥʥʦʡ ʧʨʠʤʘʥʢʠ ʨʳʙʳ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʠʥʪʝʨʝʩ ʢ ʥʦʚʳʤ 

ʠʟʦʙʨʝʪʝʥʠʷʤ.   

ʈʘʙʦʪʘʷ ʥʘʜ ʨʘʟʨʘʙʦʪʢʦʡ ʥʦʚʦʛʦ ʧʨʠʙʦʨʘ, ʧʨʝʜʣʦʞʠʤ ʵʣʝʢʪʨʦʥʥʦʝ 

ʫʩʪʨʦʡʩʪʚʦ: ʵʪʦ ï ʙʝʩʢʦʥʪʘʢʪʥʳʡ ʩʠʛʥʘʣʠʟʘʪʦʨ ʧʦʢʣʸʚʢʠ ʜʣʷ ʟʠʤʥʝʡ 

ʨʳʙʘʣʢʠ. ʇʨʠʙʦʨ ʨʘʙʦʪʘʝʪ ʥʘ ʠʥʬʨʘʢʨʘʩʥʦʤ ʠʟʣʫʯʝʥʠʠ. ʇʦʜʦʙʥʘʷ ʠʜʝʷ ʫ 

ʨʘʜʠʦʣʶʙʠʪʝʣʝʡ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 70-ʭ ʛʦʜʘʭ ʧʨʦʰʣʦʛʦ ʚʝʢʘ. ʅʦ ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʪʦʛʦ ʧʨʠʙʦʨʘ, ʵʪʦʪ ʚʘʨʠʘʥʪ ʙʳʣ ʠʟʤʝʥʝʥ ʠ ʜʦʧʦʣʥʝʥ ʟʚʫʢʦʚʳʤ 

ʪʘʡʤʝʨʦʤ ʜʣʷ ʦʧʦʚʝʱʝʥʠʷ ʧʦʧʘʚʰʝʡʩʷ ʨʳʙʳ. ɹʳʣʘ ʠʟʤʝʥʝʥʘ ʩʭʝʤʘ ʠ 

ʩʦʙʨʘʥʘ ʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʜʝʪʘʣʝʡ. ɼʦʩʪʦʠʥʩʪʚʦʤ ʧʨʠʙʦʨʘ ʷʚʣʷʝʪʩʷ 

ʫʤʝʥʴʰʝʥʥʳʡ ʨʘʟʤʝʨ ʠ ʜʠʟʘʡʥʝʨʩʢʘʷ ʜʦʨʘʙʦʪʢʘ (ʈʠʩ.1). 

 

 
 

ʈʠʩ. 1. ɹʝʩʢʦʥʪʘʢʪʥʳʡ ʩʠʛʥʘʣʠʟʘʪʦʨ ʧʦʢʣʝʚʢʠ 
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ʇʨʠ ʧʦʢʣʝʚʢʝ ʨʳʙʳ ʢʠʚʦʢ ʩʛʠʙʘʝʪʩʷ ʣʠʙʦ ʨʘʟʛʠʙʘʝʪʩʷ; ʚ ʵʪʦʪ ʤʦʤʝʥʪ 

ʧʨʝʨʳʚʘʝʪʩʷ ʦʪʨʘʞʝʥʠʝ ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʣʫʯʘ, ʠʩʭʦʜʷʱʝʛʦ ʦʪ ʩʚʝʪʦʜʠʦʜʘ ʢ 

ʬʦʪʦʜʠʦʜʫ ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ, ʧʨʠʙʦʨ ʩʨʘʙʘʪʳʚʘʝʪ, ʠʟʜʘʚʘʷ ʜʚʘ ʩʠʛʥʘʣʘ: 

¶  ʟʚʫʢʦʚʦʡ; 

¶  ʩʚʝʪʦʚʦʡ ʩʠʛʥʘʣ. 

ʇʨʠʙʦʨ ʠʟʛʦʪʦʚʣʝʥ ʜʣʷ ʟʠʤʥʝʡ ʨʳʙʘʣʢʠ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʫʟʢʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ, ʘ ʠʤʝʥʥʦ, ʜʣʷ ʥʦʯʥʦʡ ʧʦʜʣʝʜʥʦʡ ʨʳʙʘʣʢʠ. ʉʠʛʥʘʣʠʟʘʪʦʨ 

ʧʦʢʣʝʚʢʠ ʵʢʦʣʦʛʠʯʥʳʡ, ʣʝʛʢʠʡ ʠ ʫʜʦʙʥʳʡ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ, ʠ ʧʦʟʚʦʣʷʝʪ 

ʩʦʭʨʘʥʠʪʴ ʟʜʦʨʦʚʴʝ ʨʳʙʘʢʘʤ, ʥʘʭʦʜʷʩʴ ʥʘ ʫʜʘʣʝʥʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʚ ʙʦʣʝʝ 

ʪʝʧʣʦʤ ʤʝʩʪʝ. 
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ɺ ʇʈʆɽʂʊʅʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ ʆɹʋʏɸʖʑʀʍʉʗ  ɺ ʉʀʉʊɽʄɽ 

ɼʆʇʆʃʅʀʊɽʃʔʅʆɻʆ ʆɹʈɸɿʆɺɸʅʀʗ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʦʩʚʝʱʘʶʪʩʷ ʚʦʧʨʦʩʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʨʦʝʢʪʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ ʩʦʚʨʝʤʝʥʥʳʭ ʣʘʟʝʨʥʳʭ ʠ 3D-ʪʝʭʥʦʣʦʛʠʡ, 

ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʨʦʣʴ ʜʠʟʘʡʥ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ  ʩʨʝʜʳ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʫʯʨʝʞʜʝʥʠʷ çɺʦʨʦʙʴʸʚʳ ʛʦʨʳè ʜʣʷ ʚʦʚʣʝʯʝʥʠʷ ʧʦʜʨʦʩʪʢʦʚ ʚ ʨʘʟʣʠʯʥʳʝ 

ʚʠʜʳ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʠ ʪʝʭʥʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʧʨʦʝʢʪʥʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ, ʣʠʯʥʦʩʪʥʦʝ ʨʘʟʚʠʪʠʝ. 
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Abstract. The article highlights the issues of using modern laser and 3D 

technologies in the project activities of students, traces the role of the design 

educational and technological environment of the state budgetary professional 

educational institution "Vorobyovy Gory" to involve teenagers in various types 

of artistic and technical activities. 

Keywords: modern technologies, project activity, personal development. 

 

ʅʘ XXV  ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ  ʚ 2019 ʛ. ʤʳ ʦʙʩʫʞʜʘʣʠ ʧʨʦʙʣʝʤʳ  

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʧʨʦʝʢʪʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ ʦʩʥʦʚʥʦʡ ʰʢʦʣʳ [1].  ʅʝʣʴʟʷ ʥʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʠ ʫʯʨʝʞʜʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʥʦʚʳʭ ʫʩʣʦʚʠʷʭ ʘʢʪʠʚʥʦ  

ʦʙʥʦʚʣʷʶʪ ʩʚʦʶ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʫʶ ʙʘʟʫ. ɺʳʩʪʫʧʘʷ ʚʘʞʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʚ ʩʠʩʪʝʤʝ ʥʝʧʨʝʨʳʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʤʦʣʦʜʝʞʠ, ʵʪʠ  

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʫʯʨʝʞʜʝʥʠʷ ʩʧʦʩʦʙʥʳ ʚʢʣʶʯʠʪʴ ʧʦʜʨʦʩʪʢʦʚ ʚ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʚʠʜʳ ʪʚʦʨʯʝʩʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ,  ʥʘʧʨʘʚʣʝʥʥʦʡ  

ʥʘ  ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ  ʠ  ʨʘʟʚʠʪʠʝ  ʩʢʣʦʥʥʦʩʪʝʡ, ʩʧʦʩʦʙʥʦʩʪʝʡ  ʠ  

ʣʠʯʥʦʩʪʥʳʭ ʠʥʪʝʨʝʩʦʚ ʢʘʞʜʦʛʦ ʦʙʫʯʘʶʱʝʛʦʩʷ, ʘ ʪʘʢʞʝ ʧʦʤʦʯʴ ʠʤ ʚ  

ʨʘʥʥʝʤ  ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʠ.  

ʂʦʛʜʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʡ ʨʳʥʦʢ ʧʝʨʝʥʘʩʳʱʝʥ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ 

ʧʦʜʝʣʢʘʤʠ ʠ ʰʚʝʡʥʳʤʠ ʠʟʜʝʣʠʷʤʠ ʤʘʩʩʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʦʛʜʘ 

ʦʪʧʘʜʘʝʪ ʦʩʪʨʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʰʠʚʘ ʦʜʝʞʜʳ ʧʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ 

ʚʳʢʨʦʡʢʘʤ ʥʘ ʩʝʙʷ, ʤʳ ʟʘʤʝʪʠʣʠ, ʯʪʦ  ʫ ʧʦʜʨʦʩʪʢʦʚ ʚʩʝ ʯʘʱʝ ʧʨʦʷʚʣʷʝʪʩʷ 

ʠʥʪʝʨʝʩ ʢ ʩʦʟʜʘʥʠʶ ʥʝʦʙʳʯʥʳʭ  ʘʚʪʦʨʩʢʠʭ ʤʦʜʝʣʝʡ ʦʜʝʞʜʳ ʠ ʘʢʩʝʩʩʫʘʨʦʚ 

ʢ ʥʝʡ ʩʦʙʩʪʚʝʥʥʳʤʠ ʨʫʢʘʤʠ. ɸ ʪʘʢʞʝ ʢ ʦʩʚʦʝʥʠʶ ʩʦʚʨʝʤʝʥʥʳʭ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʙʨʘʙʦʪʢʠ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ 

ʚʦʧʣʦʱʝʥʠʷ ʩʚʦʝʛʦ ʟʘʤʳʩʣʘ ʠ ʬʘʥʪʘʟʠʡ ʚ ʨʝʘʣʴʥʳʭ ʠʟʜʝʣʠʷʭ.  

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʥʘ ʢʦʥʢʨʝʪʥʦʤ ʧʨʠʤʝʨʝ ʨʘʩʩʤʦʪʨʠʤ, ʢʘʢ ʧʨʠʤʝʥʷʶʪ 

ʚ ʩʚʦʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʝʜʘʛʦʛʠ ʎʝʥʪʨʦʚ 

ʍʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʠ ʊʝʭʥʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ɻɹʇʆʋ çɺʦʨʦʙʴʸʚʳ ʛʦʨʳè 

ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʦʚ, ʟʘʜʝʡʩʪʚʫʷ  

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʊʝʭʥʦʧʘʨʢʘ ʚ ʭʦʜʝ ʧʨʦʝʢʪʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ. 

ʆʜʥʠʤ ʠʟ ʚʦʟʤʦʞʥʳʭ ʧʫʪʝʡ ʨʘʟʚʠʪʠʷ ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʦʙʫʯʘʶʱʠʭʩʷ ʷʚʣʷʝʪʩʷ ʚʢʣʶʯʝʥʠʝ  ʠʭ ʚ ʜʠʟʘʡʥ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʩʨʝʜʫ  
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ɻɹʇʆʋ çɺʦʨʦʙʴʸʚʳ ʛʦʨʳè, ʛʜʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ  ʩʦʟʜʘʥʳ ʥʘʠʙʦʣʝʝ 

ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʣʠʯʥʦʩʪʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʚʦʚʣʝʯʝʥʠʷ  

ʧʦʜʨʦʩʪʢʦʚ ʚ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʠ ʪʝʭʥʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʇʦʥʷʪʠʝ ʜʠʟʘʡʥ (ʚ ʧʝʨʝʚʦʜʝ ʩ ʘʥʛʣ. design ï ʧʨʦʝʢʪʠʨʦʚʘʪʴ, 

ʢʦʥʩʪʨʫʠʨʦʚʘʪʴ, ʯʝʨʪʠʪʴ) ï ʚ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ʩʣʦʚʘ ʣʶʙʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, 

ʪʦ ʝʩʪʴ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʧʨʝʜʤʝʪʦʚ, ʠʥʩʪʨʫʤʝʥʪʦʚ, ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʝʜʤʝʪʥʦʡ ʩʨʝʜʳ. ɺ ʫʟʢʦʤ ʩʤʳʩʣʝ ï ʥʦʚʳʡ ʚʠʜ 

ʭʫʜʦʞʝʩʪʚʝʥʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʦʟʥʠʢʰʝʡ 

ʚ ʥʘʯʘʣʝ XX ʚʝʢʘ, ʮʝʣʴʶ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷ ʮʝʣʦʩʪʥʦʡ 

ʵʩʪʝʪʠʯʝʩʢʦʡ ʩʨʝʜʳ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ. ʅʘʫʯʥʦʡ ʦʩʥʦʚʦʡ ʜʠʟʘʡʥʘ ʚʳʩʪʫʧʘʝʪ  

ʪʝʭʥʠʯʝʩʢʘʷ ʵʩʪʝʪʠʢʘ, ʚ ʢʦʪʦʨʦʡ  ʢʘʞʜʘʷ ʚʝʱʴ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʣʴʟʳ ʠ ʢʨʘʩʦʪʳ, ʥʦ ʠ ʚʦ ʚʩʝʤ ʤʥʦʛʦʦʙʨʘʟʠʠ ʝʝ ʩʚʷʟʝʡ ʚ 

ʧʨʦʮʝʩʩʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ.  

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʜʠʟʘʡʥ ï  ʵʪʦ ʩʚʦʝʦʙʨʘʟʥʘʷ ʣʝʪʦʧʠʩʴ ʨʘʟʚʠʪʠʷ ʪʝʭʥʠʢʠ 

ʠ ʪʝʭʥʦʣʦʛʠʡ. ʂʨʫʧʥʳʝ ʦʪʢʨʳʪʠʷ ʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʜʦʩʪʠʞʝʥʠʷ ʩʨʘʟʫ 

ʞʝ ʥʘʭʦʜʷʪ ʩʚʦʝ ʚʦʧʣʦʱʝʥʠʝ ʚ ʜʠʟʘʡʥʝ ʚ ʚʠʜʝ ʥʦʚʳʭ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ 

ʬʦʨʤ ʠ ʥʦʚʦʡ ʪʠʧʦʣʦʛʠʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʠʟʜʝʣʠʡ, ʘ 

ʟʘʯʘʩʪʫʶ ʠ ʥʦʚʦʡ ʬʠʣʦʩʦʬʠʠ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ. ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ 

ʦʙʲʝʢʪʳ ʜʠʟʘʡʥʘ ʥʝʩʫʪ ʥʘ ʩʝʙʝ ʧʝʯʘʪʴ ʚʨʝʤʝʥʠ, ʦʪʨʘʞʘʷ ʫʨʦʚʝʥʴ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʠ ʩʦʮʠʘʣʴʥʦ-ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʦʙʱʝʩʪʚʘ. 

ʂʘʢ ʤʳ ʟʥʘʝʤ, ʦʜʥʠʤ ʠʟ ʫʩʣʦʚʠʡ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʤʠʨʘ ʢʘʢ ʨʘʟ ʠ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʠ ʧʨʠʤʝʥʝʥʠʝ  ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʦʪʨʘʩʣʷʭ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʵʢʦʥʦʤʠʢʠ. ʅʝ ʩʪʘʣʘ ʠʩʢʣʶʯʝʥʠʝʤ ʠ ʩʬʝʨʘ ʜʠʟʘʡʥʘ, 

ʢʦʪʦʨʘʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʥʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʤʝʪʦʜʦʚ, ʧʨʠʝʤʦʚ, ʩʪʠʣʝʡ ʠ ʥʘʧʨʘʚʣʝʥʠʡ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ 

ʥʘʰʠ ʧʦʪʨʝʙʥʦʩʪʠ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʠʥʜʫʩʪʨʠʷ ʤʦʜʳ ʞʠʚʝʪ ʧʦ ʩʚʦʠʤ ʟʘʢʦʥʘʤ, ʘ ʤʠʨ 

ʤʦʜʳ ʢʘʨʜʠʥʘʣʴʥʦ ʠ ʩʪʨʝʤʠʪʝʣʴʥʦ ʤʝʥʷʝʪʩʷ, ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ  

ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ ʭʫʜʦʞʥʠʢʠ-ʤʦʜʝʣʴʝʨʳ, ʩʦʟʜʘʚʘʷ ʩʚʦʠ ʫʥʠʢʘʣʴʥʳʝ 

ʘʚʪʦʨʩʢʠʝ ʢʦʣʣʝʢʮʠʠ ʦʪ çʢʫʪʶʨè, ʘ ʪʘʢʞʝ ʢʦʣʣʝʢʮʠʠ ʤʘʩʩʦʚʦʛʦ ʠ 

ʩʝʨʠʡʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ çʧʨʝʜ-ʘ-ʧʦʨʪʝè ʚʩʝ ʩʤʝʣʝʝ ʠ ʯʘʱʝ  ʠʩʧʦʣʴʟʫʶʪ ʚ 

ʩʚʦʠʭ ʤʦʜʝʣʷʭ ʥʦʚʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʪʝʭʥʦʣʦʛʠʠ. ʀʩʧʦʣʴʟʫʷ ʚ ʩʚʦʝʡ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʠʛʠʥʘʣʴʥʳʝ ʤʝʪʦʜʳ ʜʠʟʘʡʥ-

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʧʨʠʤʝʥʷʷ ʉɸʇʈ, ʪʝʭʥʦʣʦʛʠʠ 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʜʨʫʛʠʝ, 

ʢʦʪʦʨʳʝ ʚʭʦʜʷʪ ʚ ʥʘʰʫ ʞʠʟʥʴ, ʢʦʤʧʝʪʝʥʪʥʳʝ ʩʧʝʮʠʘʣʠʩʪʳ ʧʦʤʦʛʘʶʪ ʥʘʤ 

ʟʘʛʣʷʥʫʪʴ ʚ ʙʫʜʫʱʝʝ ʨʝʘʣʴʥʦ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʨʘʟʮʦʚ. 

ʅʘʚʝʨʥʦʝ, ʧʦʵʪʦʤʫ ʧʦʥʷʪʠʝ ʜʠʟʘʡʥ ʦʜʝʞʜʳ ʠ ʘʢʩʝʩʩʫʘʨʦʚ ʚ ʤʦʜʥʦʡ 

ʠʥʜʫʩʪʨʠʠ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩʝʛʦʜʥʷ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʠʟ ʥʘʩ ʩ ʩʘʤʳʤʠ 

ʧʨʦʛʨʝʩʩʠʚʥʳʤʠ ʷʚʣʝʥʠʷʤʠ ʠ ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʜʦʩʪʠʞʝʥʠʷʤʠ. 

ʅʘʧʨʠʤʝʨ, ʜʠʟʘʡʥʝʨʳ ʚʩʝʛʦ ʤʠʨʘ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ 3D-

ʪʝʭʥʦʣʦʛʠʠ, ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʟʥʘʯʠʪʝʣʴʥʦ ʦʙʣʝʛʯʘʝʪ ʪʚʦʨʯʝʩʢʠʡ ʧʨʦʮʝʩʩ 
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ʩʦʟʜʘʥʠʷ ʩʣʦʞʥʳʭ ʧʦ ʬʦʨʤʝ ʠ ʥʝʦʙʳʯʥʳʭ ʧʦ ʩʫʪʠ ʠʟʜʝʣʠʡ.  

ʇʦʩʪʦʷʥʥʦʝ ʨʘʟʚʠʪʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦʙʫʞʜʘʝʪ ʤʦʜʝʣʴʝʨʦʚ 

ʠ ʜʠʟʘʡʥʝʨʦʚ ʩʦʟʜʘʚʘʪʴ ʠ ʧʨʠʤʝʥʷʪʴ ʚʩʝ ʥʦʚʳʝ ʤʝʪʦʜʳ ʠ ʤʘʪʝʨʠʘʣʳ ʧʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʢʦʣʣʝʢʮʠʡ ʦʜʝʞʜʳ, ʩʚʦʝʚʨʝʤʝʥʥʦ ʩʦʟʜʘʚʘʪʴ ʥʦʚʫʶ 

ʧʨʦʜʫʢʮʠʶ, ʧʦʣʴʟʫʶʱʫʶʩʷ ʥʘʠʙʦʣʴʰʠʤ ʩʧʨʦʩʦʤ.   

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʤʝʥʝʥʠʷ ʚ ʨʘʟʨʘʙʦʪʢʝ ʠʟʜʝʣʠʡ ʫʞʝ ʠʜʫʪ ʧʦ 

ʥʝʩʢʦʣʴʢʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʢʘʞʜʦʤʫ ʯʝʣʦʚʝʢʫ 

(ʢʘʩʪʦʤʠʟʘʮʠʷ); ʧʨʠʤʝʥʝʥʠʝ ʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ  ʩʦʟʜʘʥʠʷ ʦʜʝʞʜʳ ʠ ʜʦʧʦʣʥʝʥʠʡ ʢ ʥʝʡ (ʈʠʩ. 1). 

 

   
 

ʈʠʩ. 1. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʚ ʠʟʜʝʣʠʷʭ 

 

ɹʝʩʩʧʦʨʥʦ, ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʥʝʪʨʘʜʠʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʬʘʥʪʘʟʠʷ ʜʠʟʘʡʥʝʨʦʚ 

ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʥʝʦʛʨʘʥʠʯʝʥʥʳʝ ʩʪʠʣʠʩʪʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʰʠʨʦʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ʜʠʟʘʡʥʘ ʢʦʩʪʶʤʘ ʠ ʘʢʩʝʩʩʫʘʨʦʚ.  

ɼʠʟʘʡʥ, ʢʘʢ ʪʚʦʨʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʢʦʪʦʨʘʷ  ʫʯʠʪ  ʠ  ʤʳʩʣʠʪʴ, ʠ 

ʯʫʚʩʪʚʦʚʘʪʴ, ʜʠʟʘʡʥ, ʢʘʢ ʧʨʦʝʢʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʠʩʢʫʩʩʪʚʦ,  ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʤʥʦʛʦʧʣʘʥʦʚʫʶ ʭʫʜʦʞʝʩʪʚʝʥʥʫʶ ʩʠʩʪʝʤʫ ʨʘʟʚʠʪʠʷ ʠ ʚʦʩʧʠʪʘʥʠʷ, 

ʢʦʪʦʨʫʶ ʨʝʘʣʠʟʫʝʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʢʦʣʣʝʢʪʠʚ, ʧʨʠʤʝʥʷʷ ʚ ʨʘʙʦʪʝ 

ʩʦʚʨʝʤʝʥʥʳʝ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʦʩʥʦʚʝ ʩʠʥʪʝʟʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ 

ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ, ʠʥʪʝʛʨʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʠʩʢʫʩʩʪʚ (ʣʠʪʝʨʘʪʫʨʘ, 

ʤʫʟʳʢʘ, ʞʠʚʦʧʠʩʴ...), ʰʢʦʣʴʥʳʭ ʫʯʝʙʥʳʭ ʧʨʝʜʤʝʪʦʚ, ʧʦʟʚʦʣʷʝʪ ʧʦʜʨʦʩʪʢʘʤ  

ʧʨʠʦʙʱʠʪʴʩʷ ʢ ʨʘʟʣʠʯʥʳʤ ʚʠʜʘʤ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʪʚʦʨʯʝʩʪʚʘ, ʘ ʪʘʢʞʝ ʨʘʙʦʪʝ ʥʘ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʤ ʩʦʚʨʝʤʝʥʥʦʤ 

ʦʙʦʨʫʜʦʚʘʥʠʠ.  

ɺ ʫʩʣʦʚʠʷʭ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʪʨʫʢʪʫʨʳ ʠ ʩʦʜʝʨʞʘʥʠʷ  ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʢʦʪʦʨʘʷ ʟʘʪʨʦʥʫʣʘ ʪʘʢʠʝ ʚʘʞʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʢʘʢ ʦʙʝʩʧʝʯʝʥʠʝ ʝʛʦ ʪʝʭʥʠʯʝʩʢʠʤʠ, ʢʘʜʨʦʚʳʤʠ ʠ ʫʯʝʙʥʦ-

ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʤʳ ʧʨʦʚʝʣʠ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ 

ʊʝʘʪʨʘ ʤʦʜʳ çɺʘʩʠʣʠʩʘè ʎʝʥʪʨʘ ʍʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ɻɹʇʆʋ 

çɺʦʨʦʙʴʸʚʳ ʛʦʨʳè, ʩ ʢʦʪʦʨʳʤ ʥʘʩ ʩʚʷʟʳʚʘʝʪ ʤʥʦʛʦʣʝʪʥʝʝ ʧʣʦʜʦʪʚʦʨʥʦʝ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ. ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʦʩʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ 



101  

ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʛʦʪʦʚʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ 

ʤʘʪʝʨʠʘʣʦʚ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ ʩ ʦʙʫʯʘʶʱʠʤʠʩʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ  ʢʦʣʣʝʢʮʠʡ 

ʤʦʜʝʣʝʡ ʦʜʝʞʜʳ ʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʢ ʥʠʤ ʘʢʩʝʩʩʫʘʨʦʚ. 

ɺʥʝʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʦʜʝʨʞʘʥʠʝ ʜʝʡʩʪʚʫʶʱʠʭ 

ʧʨʦʛʨʘʤʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʨʝʘʣʠʟʫʶʱʠʭ ʭʫʜʦʞʝʩʪʚʝʥʥʦ-

ʪʚʦʨʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʧʦʜʨʦʩʪʢʦʚ ʚ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʤʳ 

ʧʨʠʩʪʫʧʠʣʠ ʢ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʝ ʩ ʧʝʜʘʛʦʛʘʤʠ ʠ ʦʙʫʯʘʶʱʠʤʠʩʷ ʪʝʘʪʨʘ 

ʤʦʜʳ çɺʘʩʠʣʠʩʘè, ʢʦʪʦʨʳʝ ʧʨʝʜʣʦʞʠʣʠ ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʢ ʦʜʥʦʡ ʠʟ 

ʘʚʪʦʨʩʢʠʭ ʢʦʣʣʝʢʮʠʡ ʩʪʠʣʴʥʳʝ ʜʦʧʦʣʥʝʥʠʷ, ʚʳʧʦʣʥʝʥʥʳʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʣʘʟʝʨʥʳʭ ʠ 3D-ʪʝʭʥʦʣʦʛʠʡ. ɸ ɺʝʨʦʥʠʢʘ ʍʘʨʣʘʤʦʚʘ ʨʝʰʠʣʘ ʚ ʨʘʤʢʘʭ 

ʧʨʦʝʢʪʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ  ʨʘʙʦʪʳ  ʚ ʦʙʣʘʩʪʠ ʤʦʜʳ ʠ ʜʠʟʘʡʥʘ ʩʦʟʜʘʪʴ 

ʤʠʥʠ-ʢʦʣʣʝʢʮʠʶ ʩʫʤʦʢ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 3D-ʪʝʭʥʦʣʦʛʠʠ, ʠʩʧʦʣʴʟʫʷ  ʜʣʷ 

ʝʝ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʊʝʭʥʦʧʘʨʢʘ ʎʊʆ ɻɹʇʆʋ 

çɺʦʨʦʙʴʸʚʳ ʛʦʨʳè.  

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʝʰʘʷ ʚʳʜʚʠʥʫʪʳʝ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʥʘ, ʚʦ-

ʧʝʨʚʳʭ,  ʦʧʨʝʜʝʣʠʣʘ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʘ  ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʠ ʪʝʨʤʠʥʳ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʦʙʱʝʤʫ ʟʘʤʳʩʣʫ ʨʘʙʦʪʳ. ɺʦ-ʚʪʦʨʳʭ, ʩʦʙʨʘʣʘ ʠʥʬʦʨʤʘʮʠʶ 

ʦʙ ʠʩʪʦʨʠʠ ʩʫʤʦʢ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʩʧʦʩʦʙʘʭ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ,  ʧʨʠʩʪʫʧʠʣʘ ʢ 

ʨʘʟʨʘʙʦʪʢʝ ʪʚʦʨʯʝʩʢʠʭ ʵʩʢʠʟʦʚ ʢʦʣʣʝʢʮʠʠ ʩʫʤʦʢ ʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʠʭ ʚ 

ʤʘʪʝʨʠʘʣʝ: ʚʘʪʤʘʥʝ ʠ ʢʨʘʬʪ-ʙʫʤʘʛʝ (ʈʠʩ. 2).  

 

  
 

ʈʠʩ. 2. ʂʦʣʣʝʢʮʠʷ ʩʫʤʦʢ ʚ ʤʘʪʝʨʠʘʣʝ 

 

ɺ-ʪʨʝʪʴʠʭ, ʦʟʥʘʢʦʤʠʣʘʩʴ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ çʚʳʩʦʢʠʤʠè 

ʪʝʭʥʦʣʦʛʠʷʤʠ: 3D-ʩʢʘʥʠʨʦʚʘʥʠʝ, 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʝ, 3D-ʧʝʯʘʪʴ ʠ ʣʘʟʝʨʥʘʷ 

ʨʝʟʢʘ, ʢʦʪʦʨʳʝ ʧʣʘʥʠʨʦʚʘʣʘ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʩʦʟʜʘʥʠʠ ʢʦʣʣʝʢʮʠʠ ʩʫʤʦʢ. 

ɺ-ʯʝʪʚʝʨʪʳʭ, ʧʨʠʩʪʫʧʠʣʘ ʢ ʠʟʛʦʪʦʚʣʝʥʠʶ ʦʙʨʘʟʮʦʚ ʩʫʤʦʢ, ʦʧʠʨʘʷʩʴ ʚ 

ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʥʘ ʠʟʫʯʝʥʥʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ.  

ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʧʨʦʜʫʢʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʪʚʦʨʯʝʩʢʦʛʦ ʟʘʤʳʩʣʘ ɺ. ʍʘʨʣʘʤʦʚʦʡ ʢ ʨʘʙʦʪʝ ʧʦʜʢʣʶʯʠʣʩʷ ʚʦʩʧʠʪʘʥʥʠʢ 

ʎʊʆ ɺʷʯʝʩʣʘʚ ʈʫʩʘʢʦʚ, ʢʦʪʦʨʳʡ ʧʦ ʘʚʪʦʨʩʢʠʤ ʵʩʢʠʟʘʤ, ʠʩʧʦʣʴʟʫʷ 

ʢʦʤʧʴʶʪʝʨʥʫʶ ʧʨʦʛʨʘʤʤʫ SolidWorks, ʩʧʨʦʝʢʪʠʨʦʚʘʣ ʦʙʲʝʤʥʫʶ ʬʦʨʤʫ 

ʥʘʰʠʤ ʙʫʜʫʱʠʤ ʠʟʜʝʣʠʷʤ, ʚʦʩʩʦʟʜʘʚ ʬʘʢʪʫʨʫ ʜʝʨʝʚʘ (ʈʠʩ. 3). 
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ʈʠʩ. 3. ʉʦʟʜʘʥʠʝ ʦʙʲʝʤʥʦʡ ʬʦʨʤʳ ʠ ʬʘʢʪʫʨʳ ʜʝʨʝʚʘ ʚ ʧʨʦʛʨʘʤʤʝ SolidWorks 

 

ɼʘʣʝʝ ʦʙʫʯʘʶʱʠʤʩʷ ʧʨʝʜʩʪʦʷʣʦ ʦʙʨʘʙʦʪʘʪʴ ʚʳʧʦʣʥʝʥʥʳʝ ʦʙʨʘʟʮʳ 

ʵʩʢʠʟʦʚ ʩʫʤʦʢ ʚ ʩʧʝʮʠʘʣʴʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʝ LaserWorksV6, 

ʟʘʜʘʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ ʦʙʨʘʙʦʪʢʠ ʜʣʷ ʣʘʟʝʨʥʦʛʦ ʩʪʘʥʢʘ, ʠ 

ʚʳʨʝʟʘʪʴ ʠʟ ʪʦʣʩʪʦʛʦ ʣʠʩʪʘ ʢʘʨʪʦʥʘ ʜʝʪʘʣʠ ʢ ʢʘʞʜʦʡ ʩʫʤʢʝ, ʧʨʠʩʪʫʧʠʚ 

ʟʘʪʝʤ ʢ ʠʭ ʩʙʦʨʢʝ ʩ ʧʦʤʦʱʴʶ ʢʣʝʝʚʦʛʦ ʧʠʩʪʦʣʝʪʘ (ʈʠʩ. 4) ʠ ʧʦʩʣʝʜʫʶʱʝʡ 

ʜʝʢʦʨʘʪʠʚʥʦʡ ʦʪʜʝʣʢʝ ʠʟʜʝʣʠʡ ʤʠʥʠ-ʢʦʣʣʝʢʮʠʠ ʩʦʚʨʝʤʝʥʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ï 

ʥʝʦʧʨʝʥʦʤ. 

 

  

 
ʈʠʩ. 4. ʉʙʦʨʢʘ ʜʝʪʘʣʝʡ ʩʫʤʢʠ 

 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʠʩʘʥʥʳʡ ʚʳʰʝ ʦʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ʧʝʜʘʛʦʛʘʤʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ɻɹʇʆʋ çɺʦʨʦʙʴʝʚʳ ʛʦʨʳè ʩʦʚʨʝʤʝʥʥʳʭ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ 

ʧʦʟʚʦʣʷʝʪ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʝʭʥʦʣʦʛʠʠ  

3D-ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʣʘʟʝʨʥʦʡ ʨʝʟʢʠ ʥʝ ʷʚʣʷʶʪʩʷ ʬʘʥʪʘʩʪʠʢʦʡ, ʫʪʠʭʣʠ 

ʩʧʦʨʳ ʦ ʪʦʤ, ʥʫʞʥʳ ʣʠ ʵʪʠ ʪʝʭʥʦʣʦʛʠʠ ʠ ʢʘʢ ʠʭ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ. ʂʣʶʯʝʚʳʤ ʢʨʠʪʝʨʠʝʤ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʤ ʚ ʧʦʣʴʟʫ ʥʦʚʦʚʚʝʜʝʥʠʡ, ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʧʦʜʨʦʩʪʢʠ 

ʤʦʛʫʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʩʚʦʠ ʪʚʦʨʯʝʩʢʠʝ ʟʘʤʳʩʣʳ ʠ ʪʘʣʘʥʪʳ ʚ ʧʨʦʮʝʩʩʝ 

ʦʙʫʯʝʥʠʷ, ʧʨʠʦʙʨʝʪʘʷ ʧʨʘʢʪʠʯʝʩʢʠʝ ʫʤʝʥʠʷ ʠ ʤʝʪʘʥʘʚʳʢʠ, ʣʠʯʥʳʡ ʦʧʳʪ 

ʨʘʙʦʪʳ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʦʙʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʦʚ ʠ 

ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʢʦʪʦʨʳʝ ʧʨʠʛʦʜʷʪʩʷ ʠʤ ʚ ʙʫʜʫʱʝʤ.  
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ɺ ʟʘʢʣʶʯʝʥʠʝ ʦʪʤʝʪʠʤ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʤʦʜʝʨʥʠʟʘʮʠʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘ ʚʩʝʭ ʩʪʫʧʝʥʷʭ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʨʦʝʢʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, 

ʚʳʨʘʙʘʪʳʚʘʷ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ XXI ʚʝʢʘ,  ʚʳʩʪʫʧʘʝʪ ʥʝ 

ʪʦʣʴʢʦ ʜʝʡʩʪʚʝʥʥʳʤ ʨʳʯʘʛʦʤ ʘʢʪʠʚʠʟʘʮʠʠ ʢʦʛʥʠʪʠʚʥʦʡ ʠ ʪʚʦʨʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ, ʥʦ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʭ ʨʘʥʥʝʤʫ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʶ. 
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ʉʠʩʪʝʤʘ ʰʢʦʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʝʪʝʨʧʝʚʘʝʪ ʠʟʤʝʥʝʥʠʷ, ʚ ʰʢʦʣʝ 

ʫʞʝ ʥʝ ʦʩʪʘʝʪʩʷ ʢʣʘʩʩʦʚ ʙʝʟ ʧʨʦʬʠʣʷ, ʘ ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʢ ʤʦʤʝʥʪʫ 

ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʩʪʘʨʰʠʝ ʢʣʘʩʩʳ ʢʘʞʜʳʡ ʦʙʫʯʘʶʱʠʡʩʷ ʜʦʣʞʝʥ 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʧʨʠʤʝʨʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʚʦʟʤʦʞʥʦʩʪʷʭ ʙʫʜʫʱʝʡ 

ʧʨʦʬʝʩʩʠʠ ʚ ʮʝʣʦʤ. ɿʘʜʘʯʘ ʧʨʦʬʠʣʴʥʳʭ ʢʣʘʩʩʦʚ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ 

ʦʙʫʯʘʶʱʠʡʩʷ ʤʦʛ ʧʦʧʨʦʙʦʚʘʪʴ ʩʝʙʷ ʚ ʨʘʟʣʠʯʥʳʭ ʩʧʝʮʠʘʣʠʟʘʮʠʷʭ, ʧʨʠ 

ʵʪʦʤ ʚ ʢʦʥʮʝ ʦʙʫʯʝʥʠʷ ʩʤʦʛ ʚʳʙʨʘʪʴ ʠʤʝʥʥʦ ʪʦʪ ʧʨʦʬʠʣʴ, ʢʦʪʦʨʳʡ ʝʤʫ 

ʥʨʘʚʠʪʩʷ. ɽʜʠʥʩʪʚʝʥʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʨʘʩʪʠʪʴ ʧʦʢʦʣʝʥʠʝ ʦʙʫʯʘʶʱʠʭʩʷ, 

ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʦʨʠʝʥʪʠʨʦʚʘʥʦ ʥʘ ʪʝʭʥʠʯʝʩʢʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ï ʵʪʦ ʛʨʘʤʦʪʥʦʝ 

ʚʢʣʶʯʝʥʠʝ ʩ ʩʘʤʦʛʦ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ ʚ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʯʘʩʪʠ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʩʚʷʟʘʥʥʘ ʩ ʠʥʞʝʥʝʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘ ï ʩʣʦʚʦ, ʢʦʪʦʨʦʝ ʥʘ ʩʣʫʭʫ ʫ ʢʘʞʜʦʛʦ ʚʪʦʨʦʛʦ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʯʝʣʦʚʝʢʘ. ɼʝʪʠ ʩ ʤʘʣʳʭ ʣʝʪ ʩʦʙʠʨʘʶʪ ʤʦʜʝʣʠ ʨʦʙʦʪʦʪʝʭʥʠʢʠ 

ʠ ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʚʦʶ ʞʠʟʥʴ ʙʝʟ ʥʝʝ. ɻʘʜʞʝʪʳ ʥʘʩʪʦʣʴʢʦ 

ʧʣʦʪʥʦ ʚʦʰʣʠ ʚ ʥʘʰʫ ʞʠʟʥʴ, ʯʪʦ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʪʨʠʮʘʪʴ ʠʭ ʚʳʩʦʢʫʶ 

ʟʥʘʯʠʤʦʩʪʴ ʚ ʞʠʟʥʠ ʚʩʝʛʦ ʯʝʣʦʚʝʯʝʩʪʚʘ. ʀʤʝʥʥʦ, ʧʦʵʪʦʤʫ ʰʢʦʣʳ ʥʘʯʘʣʠ 

ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʪʴ ʜʘʥʥʫʶ ʥʘʫʢʫ. ʉ ʢʘʞʜʳʤ ʛʦʜʦʤ ʪʝʥʜʝʥʮʠʷ ʠʟʫʯʘʪʴ 

ʨʦʙʦʪʦʪʝʭʥʠʢʫ ʦʧʫʩʢʘʝʪʩʷ ʧʦ ʢʣʘʩʩʘʤ ʚʩʝ ʥʠʞʝ ʠ ʥʠʞʝ, ʪʘʢ 5 ʣʝʪ ʥʘʟʘʜ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʚʥʝʜʨʷʣʘʩʴ ʚ ʩʪʘʨʰʠʝ ʢʣʘʩʩʳ, ʘ ʩʝʛʦʜʥʷ ʵʪʠ ʞʝ ʤʦʜʝʣʠ ʫʞʝ 

ʜʦʩʪʫʧʥʳ ʩʨʝʜʥʝʤʫ ʠ ʤʣʘʜʰʝʤʫ ʟʚʝʥʫ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʙʳʩʪʨʳʤ 

ʨʘʟʚʠʪʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʯʪʦ, ʥʝʩʦʤʥʝʥʥʦ, ʚʣʠʷʝʪ ʥʘ ʩʠʩʪʝʤʫ 

ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʮʝʣʦʤ, ʟʘʩʪʘʚʣʷʷ ʝʝ ʧʦʜʩʪʨʘʠʚʘʪʴʩʷ ʧʦʜ ʚʳʩʦʢʠʡ ʪʝʤʧ. 

ɺ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʝ ʘʢʪʠʚʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʟʘʥʷʪʠʷ ʚ  

ʩʠʩʪʝʤʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ɼʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ 

ʩʝʛʦʜʥʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʨʘʟʚʠʪʠʷ 

ʦʙʫʯʘʶʱʠʭʩʷ ï ʨʘʟʥʦʦʙʨʘʟʠʝ ʥʘʧʨʘʚʣʝʥʠʡ ʠ ʙʦʣʴʰʝʝ ʚʨʝʤʷ, ʦʪʚʝʜʝʥʥʦʝ ʥʘ 

ʠʟʫʯʝʥʠʝ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʚʳʙʨʘʪʴ ʠʤʝʥʥʦ ʪʦ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʥʪʝʨʝʩʘʤ ʦʙʫʯʘʶʱʝʛʦʩʷ, ʘ ʭʦʨʦʰʘʷ ʤʘʪʝʨʠʘʣʴʥʦ-

ʪʝʭʥʠʯʝʩʢʘʷ ʙʘʟʘ ʮʝʥʪʨʦʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʙʦʣʝʝ ʧʦʣʥʦ ʠʩʩʣʝʜʦʚʘʪʴ ʚʳʙʨʘʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ. ʈʘʙʦʪʘʷ ʩ 

ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʤʠ ʢʦʥʩʪʨʫʢʪʦʨʘʤʠ, ʦʙʫʯʘʷʩʴ ʧʨʠʝʤʘʤ ʩʦʟʜʘʥʠʷ 

ʧʨʦʝʢʪʦʚ ʩ ʥʝʦʙʭʦʜʠʤʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʵʣʝʤʝʥʪʦʚ, ʦʙʫʯʘʶʱʠʝʩʷ 

ʛʦʪʦʚʷʪʩʷ ʢ ʨʘʟʨʘʙʦʪʢʝ ʩʦʙʩʪʚʝʥʥʦʛʦ ʪʚʦʨʯʝʩʢʦʛʦ ʧʨʦʝʢʪʘ. 

ʂʘʞʜʳʡ ʧʨʦʝʢʪ ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʯʘʩʪʠ: 

ʦʙʷʟʘʪʝʣʴʥʫʶ ʠ ʪʚʦʨʯʝʩʢʫʶ.  ʆʙʷʟʘʪʝʣʴʥʘʷ ʯʘʩʪʴ ʯʘʩʪʦ ʦʪʨʘʞʘʝʪ ʧʨʘʚʠʣʘ, 

ʢʦʪʦʨʳʝ ʠʟʫʯʘʶʪʩʷ ʚ ʢʦʥʢʨʝʪʥʦʡ ʪʝʤʝ. ʅʘʧʨʠʤʝʨ ï ʧʦʩʪʨʦʝʥʠʝ ʧʨʦʩʪʦʡ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ ʩʦ ʩʚʝʪʦʜʠʦʜʦʤ. ʎʝʧʴ ʜʦʣʞʥʘ ʙʳʪʴ ʟʘʤʢʥʫʪʘ, 

ʩʦʜʝʨʞʘʪʴ ʵʣʝʤʝʥʪ ʧʠʪʘʥʠʷ ʠ ʩʚʝʪʦʜʠʦʜ, ʚʢʣʶʯʝʥʥʳʡ ʚ ʧʨʘʚʠʣʴʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ. ʇʨʘʚʠʣʘ ʠ ʪʨʝʙʦʚʘʥʠʷ ʦʟʚʫʯʠʚʘʶʪʩʷ ʚ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʯʘʩʪʠ 

ʨʘʙʦʪʳ ʥʘʜ ʧʨʦʝʢʪʦʤ. ɺ ʧʨʘʢʪʠʯʝʩʢʦʡ ʯʘʩʪʠ ʦʪʢʨʳʚʘʝʪʩʷ ʧʨʦʩʪʦʨ ʜʣʷ 

ʪʚʦʨʯʝʩʪʚʘ. ʈʘʩʩʤʦʪʨʠʤ ʵʪʦ ʥʘ ʧʨʠʤʝʨʝ ʠʟʛʦʪʦʚʣʝʥʠʷ ʵʣʝʢʪʨʦʥʥʦʡ 

ʦʪʢʨʳʪʢʠ. ʂʘʢ ʨʘʩʧʦʣʦʞʠʪʴ ʵʣʝʤʝʥʪʳ ʥʘ ʣʠʩʪʝ ʙʫʤʘʛʠ? ʂʘʢʫʶ ʬʦʨʤʫ ʠ 

ʩʶʞʝʪ ʚʳʙʨʘʪʴ? ʆʙʫʯʘʶʱʠʝʩʷ ʚʳʨʘʞʘʶʪ ʩʚʦʶ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴ ʠ 
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ʧʨʦʷʚʣʷʶʪ ʩʚʦʠ ʪʚʦʨʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ. ɺ ʪʚʦʨʯʝʩʢʦʡ ʨʘʙʦʪʝ ʥʘʜ 

ʧʨʦʝʢʪʦʤ ʥʝʪ ʞʝʩʪʢʠʭ ʧʨʘʚʠʣ. ɺʩʝʛʜʘ ʝʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ ʚʳʨʘʞʝʥʠʷ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʠ. ʇʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʙʦʣʝʝ ʩʣʦʞʥʦʛʦ ʧʨʦʝʢʪʘ, ʥʘʧʨʠʤʝʨ, 

ʤʘʰʠʥʢʠ ʥʘ ʧʫʣʴʪʝ ʫʧʨʘʚʣʝʥʠʷ, ʤʦʛʫʪ ʙʳʪʴ ʟʘʨʘʥʝʝ ʟʘʜʘʥʳ ʨʘʟʤʝʨ ʠ ʬʦʨʤʘ 

ʢʦʨʧʫʩʘ, ʢʦʣʠʯʝʩʪʚʦ ʢʦʣʝʩ. ʅʦ ʚʳʙʦʨ ʮʚʝʪʘ, ʬʦʨʤʳ ʠ ʤʘʪʝʨʠʘʣʘ ʢʦʨʧʫʩʘ 

ʤʦʞʥʦ ʦʩʪʘʚʠʪʴ ʟʘ ʦʙʫʯʘʶʱʠʤʠʩʷ. ʆʜʥʘ ʠ ʪʘ ʞʝ ʤʦʜʝʣʴ ʤʦʞʝʪ ʚʝʩʪʠ ʩʝʙʷ 

ʧʦ-ʨʘʟʥʦʤʫ! ɿʜʝʩʴ ʪʘʢʞʝ ʧʨʦʷʚʣʷʝʪʩʷ ʵʣʝʤʝʥʪ ʪʚʦʨʯʝʩʪʚʘ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʠ 

ʦʙʫʯʘʶʱʝʛʦʩʷ 

ɿʘʥʷʪʠʷ ʚ ʩʠʩʪʝʤʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠʤʝʶʪ ʙʦʣʝʝ ʤʷʛʢʠʝ 

ʢʨʠʪʝʨʠʠ ʠ ʩʠʩʪʝʤʳ ʦʮʝʥʦʢ, ʢʨʦʤʝ ʪʦʛʦ ʦʙʳʯʥʦ ʯʠʩʣʝʥʥʦʩʪʴ ʦʙʫʯʘʶʱʠʭʩʷ 

ʚ ʦʜʥʦʡ ʛʨʫʧʧʝ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʢʣʘʩʩʘʭ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʦʩʪʘʚʣʷʪʴ ʙʦʣʴʰʠʡ ʧʨʦʩʪʦʨ ʜʣʷ ʪʚʦʨʯʝʩʪʚʘ, ʤʝʥʴʰʝ ʦʛʨʘʥʠʯʠʚʘʪʴ 

ʬʘʥʪʘʟʠʠ ʦʙʫʯʘʶʱʠʭʩʷ. ɸ ʧʝʜʘʛʦʛ ʤʦʞʝʪ ʟʘʤʝʪʠʪʴ ʩʢʣʦʥʥʦʩʪʠ ʠ 

ʥʘʧʨʘʚʣʝʥʠʷ ʤʳʩʣʠ ʢʘʞʜʦʛʦ ʦʙʫʯʘʶʱʝʛʦʩʷ ʠ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʟʘʥʷʪʠʷ ʪʘʢ, 

ʯʪʦʙʳ ʧʦʜʜʝʨʞʘʪʴ ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʪʚʦʨʯʝʩʢʠʭ ʟʘʜʫʤʢʘʭ. 

ʆʧʳʪ ʨʘʙʦʪʳ ʚ ʢʨʫʞʢʘʭ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʷʤ çʀʥʞʝʥʝʨʥʦʝ ʪʚʦʨʯʝʩʪʚʦè ʠ çʈʦʙʦʪʦʪʝʭʥʠʢʘè ʧʦʢʘʟʳʚʘʝʪ, 

ʯʪʦ ʪʚʦʨʯʝʩʢʠʝ ʟʘʜʫʤʢʠ ʝʩʪʴ ʫ ʢʘʞʜʦʛʦ ʦʙʫʯʘʶʱʝʛʦʩʷ. ʂʪʦ-ʪʦ ʣʝʛʢʦ ʠʤʠ 

ʜʝʣʠʪʩʷ, ʢʦʤʫ-ʪʦ ʥʫʞʥʦ ʚʨʝʤʷ. ʂʦʤʫ-ʪʦ ʧʨʦʱʝ ʠ ʠʥʪʝʨʝʩʥʝʝ ʠʟʤʝʥʷʪʴ 

ʢʦʥʩʪʨʫʢʮʠʶ, ʘ ʢʪʦ-ʪʦ ʧʨʦʷʚʣʷʝʪ ʠʥʪʝʨʝʩ ʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ. ʅʦ, ʪʘʢ 

ʠʣʠ ʠʥʘʯʝ, ʢʘʞʜʳʡ ʦʙʫʯʘʶʱʠʡʩʷ ʥʘʯʠʥʘʝʪ ʧʨʦʷʚʣʷʪʴ ʩʚʦʠ ʪʚʦʨʯʝʩʢʠʝ 

ʩʧʦʩʦʙʥʦʩʪʠ, ʩʚʦʶ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴ. ʅʘʧʨʠʤʝʨ, ʨʘʟʨʘʙʦʪʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʦ 

ʧʨʦʝʢʪ ʤʫʟʳʢʘʣʴʥʦʡ ʰʢʘʪʫʣʢʠ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʧʦʜʩʚʝʪʢʠ ʜʣʷ 

ʩʣʘʙʦʩʣʳʰʘʱʠʭ ʩ ʧʦʤʦʱʴʶ Arduino (ʈʠʩ.1). ʂʘʢ ʚʠʜʥʦ, ʧʨʠ ʦʜʥʦʤ ʠ ʪʦʤ 

ʞʝ ʟʘʜʘʥʠʠ ʢʘʞʜʳʡ ʠʟ ʦʙʫʯʘʶʱʠʭʩʷ ʚʳʧʦʣʥʠʣ ʧʦ-ʩʚʦʝʤʫ ʧʨʦʝʢʪ. 

 

   
 

ʈʠʩ. 1. ʄʫʟʳʢʘʣʴʥʳʝ ʰʢʘʪʫʣʢʠ 
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ʈʘʙʦʪʘʷ ʚ ʢʦʤʘʥʜʝ, ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝ ʪʦʣʴʢʦ ʜʝʣʠʪʴʩʷ ʪʝʤ, 

ʯʪʦ ʩʜʝʣʘʣ ʩʘʤ, ʦʪʪʦʯʠʪʴ ʥʘʚʳʢʠ ʩʘʤʦʧʨʝʟʝʥʪʘʮʠʠ, ʥʦ ʠ ʫʚʠʜʝʪʴ ʠʜʝʠ 

ʜʨʫʛʠʭ. ʕʪʦ ʦʙʦʛʘʱʘʝʪ ʠ ʦʪʢʨʳʚʘʝʪ ʧʨʦʩʪʦʨ ʜʣʷ ʪʚʦʨʯʝʩʪʚʘ. ʉʣʝʜʫʶʱʠʝ 

ʨʘʙʦʪʳ ʤʦʛʫʪ ʙʳʪʴ ʙʦʣʝʝ ʘʢʢʫʨʘʪʥʳʤʠ ʠ ʙʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ. ɺʩʝ ʵʪʦ, 

ʙʝʟʫʩʣʦʚʥʦ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʠ ʦʙʦʛʘʱʝʥʠʶ ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʢʘʞʜʦʛʦ ʦʙʫʯʘʶʱʝʛʦʩʷ, ʨʘʟʚʠʪʠʶ ʠʭ ʪʚʦʨʯʝʩʢʠʭ ʫʩʧʝʭʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʥʳʤʠ ʤʦʤʝʥʪʘʤʠ ʩʠʩʪʝʤʳ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʚʣʠʷʶʱʠʤʠ ʥʘ ʨʘʟʚʠʪʠʝ ʪʚʦʨʯʝʩʢʠʭ ʫʩʧʝʭʦʚ ʫ ʦʙʫʯʘʶʱʠʭʩʷ 

ʷʚʣʷʶʪʩʷ: 

¶ ʉʦʙʩʪʚʝʥʥʳʡ ʚʳʙʦʨ ʦʙʫʯʘʶʱʠʤʩʷ ʥʘʧʨʘʚʣʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 
ʦʙʨʘʟʦʚʘʥʠʷ; 

¶ ʇʨʦʝʢʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ; 

¶ ɹʦʣʝʝ ʤʷʛʢʠʝ ʢʨʠʪʝʨʠʠ ʦʮʝʥʠʚʘʥʠʷ; 

¶ ʄʝʥʴʰʘʷ ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʩʪʴ ʧʨʦʛʨʘʤʤ ʦʙʨʘʟʦʚʘʥʠʷ, ʯʝʤ ʚ 

ʦʙʷʟʘʪʝʣʴʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ; 

¶ ʅʝʙʦʣʴʰʠʝ ʛʨʫʧʧʳ; 

¶ ʈʘʙʦʪʘ ʚ ʢʦʤʘʥʜʝ ʠ ʚ ʛʨʫʧʧʝ, ʦʙʤʝʥ ʠʜʝʷʤʠ; 

¶ ʍʦʨʦʰʘʷ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʙʘʟʘ ʮʝʥʪʨʦʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʷʚʣʷʝʪʩʷ ʩʧʨʦʩ ʥʘ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ 

ʚ ʩʚʷʟʠ ʧʘʥʜʝʤʠʝʡ. ʇʦʵʪʦʤʫ ʫʯʝʙʥʳʝ ʧʣʘʪʬʦʨʤʳ, ʥʘ ʢʦʪʦʨʳʭ ʩʦʙʨʘʥʳ ʚ 

ʦʜʥʦʤ ʤʝʩʪʝ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʦʙʫʯʝʥʠʷ, ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤʠ. 

ʄʦʞʥʦ ʥʘʡʪʠ ʧʣʘʪʬʦʨʤʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʫʯʝʥʠʢʘʤ ʦʩʚʘʠʚʘʪʴ ʨʘʟʥʳʝ 

ʧʨʝʜʤʝʪʳ [1,2], ʘ ʫʯʠʪʝʣʷʤ ï ʩʦʟʜʘʚʘʪʴ ʮʝʣʳʝ ʢʫʨʩʳ [3,4] ʠ ʜʝʣʠʪʴʩʷ ʚʩʝʤʠ 

ʥʘʨʘʙʦʪʘʥʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ. ʊʘʢʦʝ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ʭʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ 

ʧʦʤʦʛʘʝʪ ʨʘʟʫʤʥʦ ʨʘʩʧʦʣʘʛʘʪʴ ʚʨʝʤʝʥʝʤ ʥʘ ʧʨʠʛʦʪʦʚʣʝʥʠʝ ʢ 

ʜʠʩʪʘʥʮʠʦʥʥʦʤʫ ʦʙʫʯʝʥʠʶ, ʥʝ ʟʘʩʪʘʚʣʷʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠʩʢʘʪʴ 

ʧʦʜʭʦʜʷʱʠʝ ʨʝʰʝʥʠʷ ʜʣʷ ʦʙʫʯʝʥʠʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʧʨʝʜʤʝʪʘ. 

ʊʘʢʞʝ ʦʜʥʦʡ ʠʟ ʧʨʦʙʣʝʤ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ ʩʪʘʥʦʚʠʪʩʷ 

ʪʦ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʪ ʠʩʪʦʯʥʠʢʠ ʩ ʥʝʜʦʩʪʦʚʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ. ʅʝʢʦʪʦʨʳʤ 

ʙʣʦʛʝʨʘʤ ʠʣʠ ʣʝʢʪʦʨʘʤ, ʟʘʧʠʩʳʚʘʶʱʠʭ ʣʝʢʮʠʠ, ʥʝ ʭʚʘʪʘʝʪ ʟʥʘʥʠʡ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʩʚʦʝʛʦ ʫʨʦʢʘ ʧʦʜʭʦʜʷʱʠʤʠ ʠ ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ. 

ʊʘʢʞʝ ʝʩʪʴ ʨʘʟʦʙʱʝʥʥʦʩʪʴ ʚ ʚʳʢʣʘʜʳʚʘʥʠʠ ʪʘʢʠʭ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʟʘʧʠʩʝʡ. 

ʄʝʜʠʘ-ʧʨʦʝʢʪ çʐʢʦʣʴʥʦʝ ʪʝʣʝʚʠʜʝʥʠʝè ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʦʜ ʩʦʙʦʡ 

ʩʚʦʙʦʜʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ ʭʨʘʥʝʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʚʠʜʝʦ-ʫʨʦʢʦʚ ʩ 

ʧʦʜʩʢʘʟʢʘʤʠ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʕʪʦʪ ʧʨʦʝʢʪ ʤʦʞʝʪ ʧʦʟʚʦʣʠʪʴ ʩʦʙʨʘʪʴ 

ʨʘʟʣʠʯʥʳʝ ʚʠʜʝʦʤʘʪʝʨʠʘʣʳ ʥʘ ʦʜʥʫ ʧʣʘʪʬʦʨʤʫ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤ-ʫʯʝʥʠʢʘʤ ʟʥʘʢʦʤʠʪʴʩʷ ʩ ʢʦʥʪʝʥʪʦʤ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʤ 

ʢʨʠʪʝʨʠʷʤ ʜʦʩʪʫʧʥʦʩʪʠ, ʥʘʛʣʷʜʥʦʩʪʠ, ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʧʦʣʥʦʪʳ ʫʯʝʙʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ. 
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ɺ ʧʨʦʮʝʩʩʝ ʩʦʟʜʘʥʠʷ ʪʘʢʦʛʦ ʧʨʦʝʢʪʘ ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʷʪʴ ʚʥʠʤʘʥʠʝ 

ʪʝʭʥʠʯʝʩʢʠʤ ʨʝʰʝʥʠʷʤ, ʩʧʦʩʦʙʥʳʤ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʦʠʩʢ ʠʥʬʦʨʤʘʮʠʠ, 

ʩʪʫʜʠʡʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ (ʩʲʝʤʢʘ, ʤʦʥʪʘʞ ʚʠʜʝʦ), ʙʝʟʦʧʘʩʥʦʩʪʴ ʣʠʯʥʳʭ 

ʜʘʥʥʳʭ ʠ ʩʧʨʦʩ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʂʘʞʜʦʝ ʠʟ ʵʪʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʦʡ ʯʘʩʪʴʶ, ʚʣʠʷʶʱʝʡ ʥʘ ʦʙʱʠʡ ʠʪʦʛʦʚʳʡ ʚʠʜ ʧʣʘʪʬʦʨʤʳ.  

ʉ ʪʝʭʥʠʯʝʩʢʦʡ ʩʪʦʨʦʥʳ ʚʦʧʨʦʩʘ ʭʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ, 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʧʣʘʪʬʦʨʤʦʡ ʠ ʜʦʩʪʫʧ ʢ ʫʯʝʙʥʳʤ 

ʤʘʪʝʨʠʘʣʘʤ ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʧʨʦʛʨʘʤʤʥʦʡ ʨʝʘʣʠʟʘʮʠʝʡ ʨʘʟʨʘʙʦʪʯʠʢʦʚ 

ʢʦʥʪʝʥʪʘ. ɽʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʨʝʰʝʥʠʝ ʵʪʦʡ ʟʘʜʘʯʠ ʚ ʜʚʫʭ 

ʚʘʨʠʘʥʪʘʭ: ʚ ʚʠʜʝ ʨʘʟʨʘʙʦʪʢʠ ʧʣʘʪʬʦʨʤʳ ʠʣʠ ʚʠʜʝ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʧʨʠʣʦʞʝʥʠʷ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʤʳ ʛʦʚʦʨʠʤ ʦ ʩʠʩʪʝʤʘʭ ʪʠʧʘ ʄʕʐ, 

ʠʩʧʦʣʴʟʫʶʱʠʭ ʚʝʙ-ʩʝʨʚʝʨ nginx. ɺʦ ʚʪʦʨʦʤ ï ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ (Xamarin, Appcelerator, LongRange, Kendo UI). 

ʅʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ ʧʨʦ ʪʨʫʜʦʝʤʢʠʡ ʧʨʦʮʝʩʩ ʤʦʥʪʘʞʘ ʚʩʝʛʦ ʦʪʩʥʷʪʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʯʪʦ ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʢʘʯʝʩʪʚʝʥʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ʠ 

ʫʩʚʦʷʝʤʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʦʙʫʯʘʶʱʠʤʩʷ.  

 ʅʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʣʶʙʦʡ ʧʣʘʪʬʦʨʤʳ ʪʘʢʞʝ ʩʪʘʥʦʚʠʪʩʷ ʟʘʱʠʪʘ 

ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʟʘʢʣʶʯʘʶʱʘʷʩʷ ʚ ʫʩʪʘʥʦʚʢʝ ʬʠʣʴʪʨʦʚ, ʥʘʩʪʨʦʡʢʝ 

ʩʝʪʝʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʫʩʪʘʥʦʚʢʝ ʘʥʪʠʚʠʨʫʩʥʳʭ ʧʨʦʛʨʘʤʤ, ʩʦʟʜʘʥʠʠ 

ʨʦʣʝʚʦʡ ʧʦʣʠʪʠʢʠ ʜʦʩʪʫʧʘ ʠ ʪ.ʜ. 

ʌʫʥʢʮʠʷ çʧʫʙʣʠʯʥʦʡ ʤʦʜʝʨʘʮʠʠè ʤʦʞʝʪ ʟʘʤʝʥʠʪʴ ʪʨʫʜʦʝʤʢʠʡ 

ʧʨʦʮʝʩʩ ʤʦʜʝʨʘʮʠʠ ʩʦ ʩʪʦʨʦʥʳ ʨʘʟʨʘʙʦʪʯʠʢʘ ʧʣʘʪʬʦʨʤʳ, ʪʘʢ ʢʘʢ 

ʧʦʣʴʟʦʚʘʪʝʣʴ, ʫʢʘʟʘʚʰʠʡ ʥʘ ʦʰʠʙʢʫ, ʤʦʞʝʪ ʦʩʪʘʚʠʪʴ ʩʩʳʣʢʠ ʥʘ ʠʩʪʦʯʥʠʢʠ 

ʜʣʷ ʧʨʦʚʝʨʢʠ ʠʥʬʦʨʤʘʮʠʠ.  

ʀʥʪʝʨʬʝʡʩ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʪʘʢʠʭ ʧʣʘʪʬʦʨʤʘʭ ʜʦʣʞʝʥ ʙʳʪʴ 

ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʤ, ʧʦʟʚʦʣʷʶʱʠʡ ʙʳʩʪʨʦ ʧʦʜʦʙʨʘʪʴ ʠʥʪʝʨʝʩʫʶʱʠʝ 

ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʥʠʡ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ. 

ɼʣʷ ʵʪʦʛʦ ʤʦʞʥʦ ʟʘʜʝʡʩʪʚʦʚʘʪʴ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʧʦ ʧʨʠʟʥʘʢʘʤ, ʫʨʦʚʥʷʤ ʠ 

ʢʘʪʝʛʦʨʠʷʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʧʨʝʜʤʝʪ, ʘʚʪʦʨ, ʥʘʧʨʘʚʣʝʥʠʝ, 

ʨʘʟʜʝʣ).  

ʕʪʘ ʨʘʟʨʘʙʦʪʢʘ ʙʫʜʝʪ ʧʦʣʝʟʥʘ ʜʣʷ ʚʩʝʭ ʦʙʫʯʘʶʱʠʭʩʷ ʥʘ ʫʨʦʚʥʝ 

çʟʥʘʢʦʤʩʪʚʘ ʩ ʤʘʪʝʨʠʘʣʦʤè, ʙʣʘʛʦʜʘʨʷ ʜʦʩʪʫʧʥʦʩʪʠ ʤʘʪʝʨʠʘʣʦʚ ʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʮʝʣʠ ʧʣʘʪʬʦʨʤʳ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʤʠ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʨʘʟʨʘʙʦʪʢʠ çʐʢʦʣʴʥʦʝ ʪʝʣʝʚʠʜʝʥʠʝè ʤʦʞʝʪ ʥʘʡʪʠ ʩʚʦʝʛʦ 

ʘʢʪʠʚʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʨʘʟʥʦʦʙʨʘʟʠʪʴ ʧʨʦʮʝʩʩ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ.  

ɺʳʚʦʜ: ʚ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʚʳʷʚʣʝʥʳ 

ʥʘʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʤ ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʷʪʴ ʚʥʠʤʘʥʠʝ.  ʂʘʞʜʦʝ ʠʟ ʵʪʠʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʯʘʩʪʴʶ, ʚʣʠʷʶʱʝʡ ʥʘ ʦʙʱʠʡ ʠʪʦʛʦʚʳʡ ʚʠʜ 

ʧʣʘʪʬʦʨʤʳ. ʊʘʢʞʝ ʚʘʞʥʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʬʫʥʢʮʠʠ, ʫʧʨʦʱʘʶʱʠʝ 

ʢʦʥʪʨʦʣʠʨʦʚʘʥʠʝ ʢʦʥʪʝʥʪʘ ʠ ʧʦʠʩʢ ʠʥʬʦʨʤʘʮʠʠ. 

ɿʘʢʣʶʯʝʥʠʝ: ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʜʦʣʞʘʪʴ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʧʣʘʪʬʦʨʤʫ 

ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ. 
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ʉʦʮʠʘʣʴʥʦ-ʪʨʫʜʦʚʦʝ ʩʪʘʥʦʚʣʝʥʠʝ ʰʢʦʣʴʥʠʢʦʚ ʠ ʦʩʦʙʝʥʥʦ 

ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʤʠ ʢʘʢ ʧʨʦʮʝʩʩ ʠ ʨʝʟʫʣʴʪʘʪ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʦʙʣʘʩʪʠ 

ʪʨʫʜʘ, ʩʠʩʪʝʤʳ ʮʝʥʥʦʩʪʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʚʟʘʠʤʦʩʚʷʟʠ ʠ 

ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʠ ʩʦʮʠʘʣʴʥʦʡ ʠ ʪʨʫʜʦʚʦʡ ʞʠʟʥʠ, ʧʦʟʚʦʣʷʶʱʠʭ ʣʠʯʥʦʩʪʠ 

ʩʘʤʦʨʝʘʣʠʟʦʚʘʪʴʩʷ ʚ ʦʙʱʝʩʪʚʝʥʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʩʦʟʠʜʘʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʜʘʥʥʦʤ ʦʧʨʝʜʝʣʝʥʠʠ ʠ ʠʩʭʦʜʷ ʠʟ ʘʥʘʣʠʟʘ 

ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʥʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʘʤʠ 

ʦʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʧʦʜʭʦʜʳ ʢ ʩʦʮʠʘʣʴʥʦ-ʪʨʫʜʦʚʦʤʫ ʩʪʘʥʦʚʣʝʥʠʶ 

ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʦʚ ʚ ʧʨʦʮʝʩʩʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʂ ʪʘʢʠʤ 

ʧʦʜʭʦʜʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʥʳʡ ʠ ʣʠʯʥʦʩʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ 

ʧʦʜʭʦʜʳ.  

ʅʝʦʙʭʦʜʠʤʦ ʜʦʙʠʪʴʩʷ, ʯʪʦʙʳ ʚ ʭʦʜʝ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʘʢʪʠʢʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʦʟʥʠʢʣʦ ʥʝ ʩʪʦʣʴʢʦ ʢʦʥʢʫʨʠʨʫʶʱʝʝ 

ʩʦʦʙʱʝʩʪʚʦ, ʩʢʦʣʴʢʦ ʩʦʜʨʫʞʝʩʪʚʦ ʧʦʤʦʛʘʶʱʠʭ ʜʨʫʛ ʜʨʫʛʫ ʫʯʠʪʝʣʝʡ, 

ʫʯʝʥʠʢʦʚ ʠ, ʢʦʥʝʯʥʦ, ʨʦʜʠʪʝʣʝʡ. 

ʂʨʫʞʢʦʚʦʝ ʜʚʠʞʝʥʠʝ ʅʘʮʠʦʥʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠʥʠʮʠʘʪʠʚʳ 

(ʅʊʀ) ʠ ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ çɺʳʩʰʘʷ ʰʢʦʣʘ 

ʵʢʦʥʦʤʠʢʠè (ʅʀʋ ɺʐʕ) ʧʦʜʧʠʩʘʣʠ ʩʦʛʣʘʰʝʥʠʝ ʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ, ʚ 

ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ ʠʩʩʣʝʜʫʶʪ ʬʝʥʦʤʝʥ ʥʝʬʦʨʤʘʣʴʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʰʢʦʣʴʥʠʢʦʚ ʚ ʈʦʩʩʠʠ.  

ɺ ʮʝʥʪʨʝ ʚʥʠʤʘʥʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ï ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ 

ʰʢʦʣʴʥʠʢʦʚ ï ʨʘʩʪʫʱʠʡ ʩʝʢʪʦʨ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʘʢʪʠʢ, 

ʧʨʠʚʣʝʢʘʶʱʠʡ ʚʥʠʤʘʥʠʝ ʜʝʪʝʡ ʠ ʨʦʜʠʪʝʣʝʡ.  

ʕʢʩʧʝʨʪʳ ʠʟʫʯʘʪ ʵʢʦʩʠʩʪʝʤʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʨʝʛʠʦʥʘʣʴʥʳʝ ʢʝʡʩʳ, ʞʠʟʥʝʥʥʳʝ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʩʪʨʘʪʝʛʠʠ 

ʰʢʦʣʴʥʠʢʦʚ ʠ ʚʟʨʦʩʣʳʭ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʦʙʨʘʟʦʚʘʥʠʠ ï 

ʩʢʘʟʘʣʠ ʚ ʧʨʝʩʩ-ʩʣʫʞʙʝ. 

ʊʘʢʞʝ ʩʪʦʨʦʥʳ ʙʫʜʫʪ ʚʤʝʩʪʝ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʠ ʟʘʧʫʩʢʘʪʴ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʧʨʦʚʦʜʠʪʴ ʢʦʥʬʝʨʝʥʮʠʠ, ʩʝʤʠʥʘʨʳ, ʤʘʩʪʝʨ-

ʢʣʘʩʩʳ ʜʣʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʠ ʩʪʫʜʝʥʪʦʚ ʀʥʩʪʠʪʫʪʘ 

ʦʙʨʘʟʦʚʘʥʠʷ ʅʀʋ ɺʐʕ. 

ɺ 2018 ʛʦʜʫ ʵʢʩʧʝʨʪʳ ʂʨʫʞʢʦʚʦʛʦ ʜʚʠʞʝʥʠʷ ʅʊʀ ʠ ʅʀʋ ɺʐʕ ʫʞʝ 

ʧʨʦʚʝʣʠ ʧʝʨʚʦʝ ʢʦʤʧʣʝʢʩʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʚ ʈʦʩʩʠʠ ʠ ʤʠʨʝ. ʇʦʜʧʠʩʘʥʥʦʝ ʩʦʛʣʘʰʝʥʠʝ ʧʦʟʚʦʣʠʪ ʫʛʣʫʙʠʪʴ ʠ ʨʘʩʰʠʨʠʪʴ 

ʵʪʫ ʨʘʙʦʪʫ. 

ɺ ʨʘʤʢʘʭ ʧʝʨʚʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʢʩʧʝʨʪʳ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ 

ʩʦʚʨʝʤʝʥʥʦʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʰʢʦʣʴʥʠʢʦʚ ʚ ʈʦʩʩʠʠ 

ʨʘʟʚʠʚʘʝʪʩʷ ʚʥʝ ʰʢʦʣʳ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʠ ʜʘʞʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ 

ʥʝʬʦʨʤʘʣʴʥʦʤ ʩʝʢʪʦʨʝ. ʆʜʥʘʢʦ, ʩʢʣʘʜʳʚʘʶʱʝʡʩʷ ʩʠʩʪʝʤʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʢʘ ʥʝ ʭʚʘʪʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʢʦʪʦʨʘʷ ʚ ʟʘʨʫʙʝʞʥʳʭ ʤʦʜʝʣʷʭ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʦʧʦʨʳ ʥʘ ʥʘʮʠʦʥʘʣʴʥʳʝ ʠ ʨʝʛʠʦʥʘʣʴʥʳʝ 
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ʧʨʦʛʨʘʤʤʳ, ʙʠʟʥʝʩ, ʰʠʨʦʢʫʶ ʢʦʘʣʠʮʠʶ ʠ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʶ ï 

ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʩʦʦʙʱʝʩʪʚʘ, ʨʦʜʠʪʝʣʝʡ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʘʩʩʦʮʠʘʮʠʡ. 

ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʫʩʣʦʚʠʝʤ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʘʷ ʩʝʪʴ 

ʧʦʜʜʝʨʞʢʠ, ʘ ʪʦʯʥʝʝ ï ʧʦʣʥʦʪʘ ʵʣʝʤʝʥʪʦʚ ʵʢʦʩʠʩʪʝʤʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ. 

çʉʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʵʢʩʧʝʨʪʥʳʭ ʮʝʥʪʨʦʚ ʈʦʩʩʠʠ 

ʧʦʟʚʦʣʠʪ ʛʣʫʙʦʢʦ ʠʟʫʯʠʪʴ ʬʝʥʦʤʝʥ ʥʝʬʦʨʤʘʣʴʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʢʨʫʞʢʦʚ ʥʦʚʦʛʦ ʬʦʨʤʘʪʘ ʠ ʪʘʢʦʛʦ ʩʦʮʠʘʣʴʥʦʛʦ ʷʚʣʝʥʠʷ, ʢʘʢ 

"ʢʨʫʞʢʦʚʦʝ ʜʚʠʞʝʥʠʝ".  

ɹʣʘʛʦʜʘʨʷ ʤʦʱʥʦʡ ʵʢʩʧʝʨʪʠʟʝ ʠ ʢʦʤʧʝʪʝʥʮʠʷʤ ɺʳʩʰʝʡ ʰʢʦʣʦʡ 

ʵʢʦʥʦʤʠʢʠ, ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ ʩʪʘʥʫʪ ʧʣʘʪʬʦʨʤʦʡ ʜʣʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʢʘʢ ʜʝʡʩʪʚʫʶʱʠʭ, ʪʘʢ ʠ ʙʫʜʫʱʠʭ ʢʘʜʨʦʚ ʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʯʥʦʡ 

ʵʢʦʥʦʤʠʢʠ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʦʩʪʘ ʩʦʦʙʱʝʩʪʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʵʥʪʫʟʠʘʩʪʦʚè, ï ʧʨʦʮʠʪʠʨʦʚʘʣʠ ʚ ʧʨʝʩʩ-ʩʣʫʞʙʝ ʩʣʦʚʘ ʣʠʜʝʨʘ ʨʘʙʦʯʝʡ 

ʛʨʫʧʧʳ ʅʊʀ ʂʨʫʞʢʦʚʦʝ ʜʚʠʞʝʥʠʝ ɼʤʠʪʨʠʷ ɿʝʤʮʦʚʘ. 

ʇʨʦʝʢʪ ʥʦʚʦʡ ʢʦʥʮʝʧʮʠʠ ʧʨʝʧʦʜʘʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʚ ʰʢʦʣʝ 

ʥʘʧʨʘʚʣʝʥ ʥʘ ʩʦʛʣʘʩʦʚʘʥʠʝ ʚ ʬʝʜʝʨʘʣʴʥʳʝ ʦʨʛʘʥʳ ʚʣʘʩʪʠ. ʉ ʝʝ 

ʫʪʚʝʨʞʜʝʥʠʝʤ ʚ ʧʨʘʚʠʪʝʣʴʩʪʚʝ ʫʨʦʢʠ ʤʦʛʫʪ ʩʠʣʴʥʦ ʠʟʤʝʥʠʪʴʩʷ: ʥʘ 

ʧʝʨʝʜʥʠʡ ʧʣʘʥ ʚʳʡʜʫʪ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ; ʨʘʙʦʪʳ ʨʫʢʘʤʠ, ʥʘʦʙʦʨʦʪ, 

ʩʪʘʥʝʪ ʤʝʥʴʰʝ. 

ʉʨʦʢ ʠʟʫʯʝʥʠʷ ʩʘʤʦʛʦ ʧʨʝʜʤʝʪʘ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩ ʯʝʪʳʨʝʭ ʣʝʪ 

ʫʚʝʣʠʯʠʪʴ ʜʦ ʧʷʪʠ.  

ɺ ʠʶʥʝ 2016 ʛʦʜʘ ʄʠʥʦʙʨʥʘʫʢʠ ʈʦʩʩʠʠ ʙʳʣ ʧʦʜʧʠʩʘʥ ʧʨʠʢʘʟ ʦ 

ʩʦʟʜʘʥʠʠ ʨʘʙʦʯʝʡ ʛʨʫʧʧʳ, ʢʦʪʦʨʘʷ ʟʘʡʤʝʪʩʷ ʨʘʟʨʘʙʦʪʢʦʡ ʢʦʥʮʝʧʮʠʠ 

ʧʨʝʧʦʜʘʚʘʥʠʷ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ çʊʝʭʥʦʣʦʛʠʷè ʚ ʰʢʦʣʝ. ʉʦʛʣʘʩʥʦ ʵʪʦʤʫ 

ʧʨʠʢʘʟʫ, ʧʨʦʝʢʪ ʢʦʥʮʝʧʮʠʠ ʜʦʣʞʝʥ ʙʳʣ ʙʳʪʴ ʛʦʪʦʚ ʢ 1 ʦʢʪʷʙʨʷ 2016 ʛʦʜʘ. 

ɺ ʩʦʩʪʘʚ ʨʘʙʦʯʝʡ ʛʨʫʧʧʳ ʚʦʰʣʠ ʜʠʨʝʢʪʦʨ ʥʘʧʨʘʚʣʝʥʠʷ çʄʦʣʦʜʳʝ 

ʧʨʦʬʝʩʩʠʦʥʘʣʳè ɸʛʝʥʪʩʪʚʘ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʠʥʠʮʠʘʪʠʚ (ɸʉʀ) ɼʤʠʪʨʠʡ 

ʇʝʩʢʦʚ, ʛʝʥʜʠʨʝʢʪʦʨ ʜʚʠʞʝʥʠʷ WorldSkills Russia ʈʦʙʝʨʪ ʋʨʘʟʦʚ, 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʚʫʟʦʚ ʠ ʰʢʦʣ. ʈʘʙʦʯʘʷ ʛʨʫʧʧʘ ʧʨʝʜʩʪʘʚʠʣʘ ʧʨʝʜʤʝʪʥʫʶ 

ʢʦʥʮʝʧʮʠʶ ʄʠʥʦʙʨʥʘʫʢʠ ʈʦʩʩʠʠ ʚ ʥʦʷʙʨʝ 2017 ʛʦʜʘ. 

ʈʝʙʷʪ ʥʫʞʥʦ ʟʥʘʢʦʤʠʪʴ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʠ 

ʪʝʭʥʦʣʦʛʠʷʤʠ, ʧʦʪʦʤʫ ʠʥʘʯʝ ʥʠʯʝʛʦ ʭʦʨʦʰʝʛʦ ʠʟ ʵʪʦʛʦ ʥʝ ʚʳʡʜʝʪ.  

ʋʭʦʜʠʪʴ ʦʪ ʤʘʪʝʨʠʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ï ʨʘʙʦʪʦʡ ʩ ʜʝʨʝʚʦʤ ʠʣʠ 

ʪʢʘʥʴʶ ï ʪʦʞʝ ʥʝʣʴʟʷ. ɽʩʣʠ ʨʝʙʝʥʦʢ ʩʝʙʷ ʥʝ ʧʦʧʨʦʙʫʝʪ ʚ ʨʦʣʠ ʪʚʦʨʮʘ, ʝʩʣʠ 

ʥʝ ʥʘʫʯʠʪʩʷ ʨʘʙʦʪʘʪʴ ʭʦʪʴ ʥʝʤʥʦʞʢʦ ʨʫʢʘʤʠ, ʪʦ ʚ ʞʠʟʥʠ ʫ ʥʝʛʦ ʪʘʢʦʛʦ 

ʰʘʥʩʘ ʤʦʞʝʪ ʠ ʥʝ ʙʳʪʴ. ʄʥʦʛʠʝ ʠʟ ʥʘʩ, ʚʳʡʜʷ ʠʟ ʰʢʦʣʳ, ʧʦʥʠʤʘʶʪ, ʯʪʦ 

ʝʩʪʴ ʚʝʱʠ, ʢʦʪʦʨʳʝ ʦʥʠ ʜʝʣʘʣʠ ʪʦʣʴʢʦ ʪʘʤ. 

ʋʨʦʢʠ ʥʝʦʙʭʦʜʠʤʦ ʜʝʣʘʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤʠ ʥʘ 

ʟʘʧʨʦʩʳ ʫʯʝʥʠʢʦʚ, ʠ ʜʣʷ ʵʪʦʛʦ ʫʞʝ ʩʝʡʯʘʩ ʚ ʰʢʦʣʴʥʦʡ ʧʨʦʛʨʘʤʤʝ 

ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʪʚʦʨʯʝʩʢʠʝ ʠ ʧʨʦʝʢʪʥʳʝ ʨʘʙʦʪʳ. 
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ɺʘʞʥʦ ʫʯʠʪʴ ʥʝ ʪʦʣʴʢʦ ʩʦʟʜʘʚʘʪʴ ʪʘʢʠʝ ʧʨʦʝʢʪʳ, ʥʦ ʠ ʧʨʝʟʝʥʪʦʚʘʪʴ, ʠ 

ʪʫʪ ʦʪʢʨʳʚʘʝʪʩʷ ʰʠʨʦʢʦʝ ʧʦʣʝ ʜʣʷ ʠʟʫʯʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ï 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ, ʜʠʟʘʡʥʘ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʩʨʝʜʩʪʚ 

ʧʨʦʜʚʠʞʝʥʠʷ ʧʨʦʝʢʪʦʚ, ʚʢʣʶʯʘʷ ʩʦʮʩʝʪʠ. ʇʨʦʙʣʝʤʘ ʚ ʜʨʫʛʦʤ ï ʥʝ ʚʩʝʛʜʘ 

ʫʯʠʪʝʣʷ ʩʘʤʠ ʚʣʘʜʝʶʪ ʪʘʢʠʤʠ ʢʦʤʧʝʪʝʥʮʠʷʤʠ, ʥʦ ʩʝʡʯʘʩ ʤʥʦʛʦ 

ʠʥʬʦʨʤʘʮʠʠ ʦʪʢʨʳʪʦ ʚ ʩʝʪʠ. 
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ʊʚʦʨʯʝʩʢʠʝ ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ ʫʯʘʱʠʭʩʷ ʷʚʣʷʶʪʩʷ ʚʘʞʥʦʡ ʩʦʩʪʘʚʥʦʡ 

ʯʘʩʪʴʶ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ. ʈʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʚʦ ʤʥʦʛʦʤ 

ʟʘʚʠʩʠʪ ʦʪ ʪʱʘʪʝʣʴʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʪʚʦʨʯʝʩʢʠʭ ʟʘʜʘʥʠʡ. ʊʚʦʨʯʝʩʢʠʝ 

ʟʘʜʘʥʠʷ ʥʝʦʙʭʦʜʠʤʳ ʧʨʠ ʚʩʷʢʦʡ ʩʠʩʪʝʤʝ ʦʙʫʯʝʥʠʷ ʠ ʣʶʙʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʕʪʦ ʩʨʝʜʩʪʚʦ ʫʧʨʘʚʣʝʥʠʷ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ 

ʫʯʘʱʠʭʩʷ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʩʚʷʟʠ ʩ ʧʦʷʚʣʝʥʠʝʤ ʛʘʜʞʝʪʦʚ 

ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʠʥʪʝʨʝʩʦʚ ʢ ʫʯʝʙʥʳʤ ʧʨʝʜʤʝʪʘʤ. 

ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʦʜʥʠʤ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʧʦʠʩʢʝ ʨʝʰʝʥʠʷ 

ʵʪʦʛʦ ʚʦʧʨʦʩʘ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʥʘ ʫʨʦʢʘʭ 

ʪʝʭʥʦʣʦʛʠʠ ʪʚʦʨʯʝʩʢʠʭ ʟʘʜʘʥʠʡ. 

ʊʚʦʨʯʝʩʢʠʝ ʟʘʜʘʥʠʷ ʩʦʟʜʘʶʪ ʜʣʷ ʫʯʘʱʠʭʩʷ ʩʠʪʫʘʮʠʠ, ʚ ʢʦʪʦʨʳʭ 

ʫʯʝʥʠʢ ʜʦʣʞʝʥ ʩʘʤ ʥʘʡʪʠ ʩʧʦʩʦʙ ʨʝʰʝʥʠʷ, ʧʨʠʤʝʥʠʪʴ ʟʥʘʥʠʷ ʚ ʥʦʚʳʭ 

ʫʩʣʦʚʠʷʭ, ʩʦʟʜʘʪʴ ʥʝʯʪʦ ʩʫʙʲʝʢʪʠʚʥʦ (ʠʥʦʛʜʘ ʠ ʦʙʲʝʢʪʠʚʥʦ) ʥʦʚʦʝ. 

ʊʚʦʨʯʝʩʢʠʝ ʟʘʜʘʥʠʷ ʬʦʨʤʠʨʫʶʪ ʩʘʤʦʝ ʛʣʘʚʥʦʝ: ʧʦʪʨʝʙʥʦʩʪʴ ʚ 

ʩʘʤʦʚʳʨʘʞʝʥʠʠ, ʚ ʩʦʧʝʨʝʞʠʚʘʥʠʠ, ʯʫʚʩʪʚʦ ʩʣʦʚʘ, ʫʤʝʥʠʝ ʧʝʨʝʥʦʩʠʪʴ ʠ 

ʩʚʷʟʳʚʘʪʴ ʟʥʘʥʠʷ ʠʟ ʨʘʟʥʳʭ ʦʙʣʘʩʪʝʡ, ʨʘʟʤʳʰʣʷʪʴ ʥʘʜ ʨʘʟʥʳʤʠ ʬʘʢʪʘʤʠ ʠ 

ʷʚʣʝʥʠʷʤʠ. ʊʝʤ ʩʘʤʳʤ ʩʦʟʜʘʶʪʩʷ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʩʢʨʳʪʠʷ ʚʩʝʭ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʠ ʜʫʭʦʚʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʫʯʘʱʠʭʩʷ. 

ɺʳʜʘʶʱʠʡʩʷ ʘʩʪʨʦʥʦʤ ʠ ʚʝʣʠʢʠʡ ʬʠʣʦʩʦʬ ɻ. ɻʘʣʠʣʝʡ ʝʱʝ ʚ 16-17 ʚʚ. 

ʦʪʤʝʯʘʣ, ʯʪʦ ʥʝʣʴʟʷ ʯʝʤʫ-ʥʠʙʫʜʴ ʥʘʫʯʠʪʴ ʯʝʣʦʚʝʢʘ, ʤʦʞʥʦ ʪʦʣʴʢʦ ʧʦʤʦʯʴ 

ʝʤʫ ʦʙʥʘʨʫʞʠʪʴ ʵʪʦ ʚʥʫʪʨʠ ʩʝʙʷ.  

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʨʘʩʢʨʳʪʴ ʩʫʱʥʦʩʪʴ ʪʚʦʨʯʝʩʢʠʭ ʟʘʜʘʥʠʡ, ʦʙʨʘʪʠʤʩʷ ʢ 

ʠʟʫʯʝʥʠʶ ʧʦʥʷʪʠʶ çʪʚʦʨʯʝʩʪʚʦè. 

ʉʦʛʣʘʩʥʦ ʤʥʝʥʠʶ ɺ.ʀ. ɸʥʜʨʝʝʚʘ: çʊʚʦʨʯʝʩʪʚʦ ï ʵʪʦ ʦʜʠʥ ʠʟ ʚʠʜʦʚ 

ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʨʘʟʨʝʰʝʥʠʝ ʧʨʦʪʠʚʦʨʝʯʠʷ, 

ʜʣʷ ʢʦʪʦʨʦʡ ʥʝʦʙʭʦʜʠʤʳ ʦʙʲʝʢʪʠʚʥʳʝ ʠ ʩʫʙʲʝʢʪʠʚʥʳʝ ʣʠʯʥʦʩʪʥʳʝ 

ʫʩʣʦʚʠʷ, ʨʝʟʫʣʴʪʘʪ ʢʦʪʦʨʦʡ ʦʙʣʘʜʘʝʪ ʥʦʚʠʟʥʦʡ ʠ ʦʨʠʛʠʥʘʣʴʥʦʩʪʴʶ, 

ʣʠʯʥʦʩʪʥʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʟʥʘʯʠʤʦʩʪʴʶ, ʘ ʪʘʢʞʝ ʧʨʦʛʨʝʩʩʠʚʥʦʩʪʴʶè  

[1, ʩ. 49]. 

ʇʦʜ ʦʨʛʘʥʠʟʘʮʠʝʡ ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦ ʤʥʝʥʠʶ ʅ.ɼ. ʃʝʚʠʪʦʚʘ, 

ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ ʫʧʦʨʷʜʦʯʝʥʥʦʝ ʤʥʦʞʝʩʪʚʦ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʪʚʦʨʯʝʩʢʠʭ 

ʟʘʜʘʥʠʡ, ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʠʝʨʘʨʭʠʯʝʩʢʠ ʚʳʩʪʨʦʝʥʥʳʭ 

ʤʝʪʦʜʦʚ ʪʚʦʨʯʝʩʪʚʘ ʠ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʧʦʟʥʘʥʠʝ, ʩʦʟʜʘʥʠʝ, 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʥʦʚʦʤ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ, ʩʠʪʫʘʮʠʡ, 

ʷʚʣʝʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʨʘʟʚʠʪʠʝ ʢʨʝʘʪʠʚʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʰʢʦʣʴʥʠʢʦʚ 

ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ [2]. 

ʇʨʘʚʠʣʴʥʦ ʦʨʛʘʥʠʟʦʚʘʥʥʘʷ ʪʚʦʨʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʰʢʦʣʴʥʠʢʘ 

ʧʦʚʳʰʘʝʪ ʝʛʦ ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʧʝʰʥʦʤʫ 

ʫʩʚʦʝʥʠʶ ʟʥʘʥʠʡ, ʩʪʠʤʫʣʠʨʫʝʪ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʫʩʠʣʠʷ, ʫʚʝʨʝʥʥʦʩʪʴ ʚ 

ʩʝʙʝ, ʚʦʩʧʠʪʳʚʘʝʪ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʚʟʛʣʷʜʦʚ. ʄ.ʅ. ʉʢʘʪʢʠʥ ʚʳʜʝʣʠʣ 

ʩʣʝʜʫʶʱʠʝ ʩʧʦʩʦʙʳ ʘʢʪʠʚʠʟʘʮʠʠ ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ: ʧʨʦʙʣʝʤʥʦʝ 

ʠʟʣʦʞʝʥʠʝ ʟʥʘʥʠʡ, ʜʠʩʢʫʩʩʠʶ, ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʤʝʪʦʜ, ʪʚʦʨʯʝʩʢʠʝ 
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ʨʘʙʦʪʳ ʫʯʘʱʠʭʩʷ, ʩʦʟʜʘʥʠʝ ʘʪʤʦʩʬʝʨʳ ʢʦʣʣʝʢʪʠʚʥʦʡ ʪʚʦʨʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʫʨʦʢʝ. 

ʆʜʥʠʤ ʠʟ ʫʩʣʦʚʠʡ ʦʨʛʘʥʠʟʘʮʠʠ ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʭʩʷ ʚ 

ʰʢʦʣʝ ʚʳʩʪʫʧʘʝʪ ʣʠʯʥʦʩʪʴ ʩʘʤʦʛʦ ʧʝʜʘʛʦʛʘ. ʅʘ ʵʪʦ ʫʢʘʟʳʚʘʣ ɸ.ʅ. ʃʫʢ, 

ʛʦʚʦʨʷ ʦ ʪʦʤ, ʯʪʦ çʝʩʣʠ ʫʯʠʪʝʣʴ ʦʙʣʘʜʘʝʪ ʚʳʩʰʠʤʠ ʪʚʦʨʯʝʩʢʠʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʪʦ ʦʜʘʨʝʥʥʳʝ ʫʯʝʥʠʢʠ ʜʦʙʠʚʘʶʪʩʷ ʙʣʠʩʪʘʪʝʣʴʥʳʭ 

ʫʩʧʝʭʦʚ. éɽʩʣʠ ʞʝ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʩʘʤ ʥʘʭʦʜʠʪʩʷ ʚʥʠʟʫ ʰʢʘʣʳ 

çʪʚʦʨʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠè, ʫʩʧʝʭʠ ʤʝʥʝʝ ʩʧʦʩʦʙʥʳʭ ʫʯʘʱʠʭʩʷ 

ʦʢʘʟʳʚʘʶʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʷʨʢʦ ʦʜʘʨʝʥʥʳʝ ʰʢʦʣʴʥʠʢʠ 

ʥʝ ʨʘʩʢʨʳʚʘʶʪʩʷ, ʥʝ ʨʝʘʣʠʟʫʶʪ ʩʚʦʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡè [3]. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ 

ʫʯʠʪʝʣʴ, ʦʙʣʘʜʘʶʱʠʡ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʨʘʟʚʠʪʠʷ ʪʚʦʨʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ, 

ʥʝ ʤʦʞʝʪ ʦʨʛʘʥʠʟʦʚʘʪʴ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʪʚʦʨʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʚ 

ʧʨʦʮʝʩʩʝ ʢʦʪʦʨʦʡ  ʨʘʟʚʠʚʘʶʪʩʷ ʪʚʦʨʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ. 

ʂʘʢ ʦʪʤʝʯʘʝʪʩʷ ʚʦ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʪʦʣʴʢʦ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ 

ʦʙʫʯʝʥʠʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʝʩʧʝʯʠʪʴ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ 

ʟʘʣʦʞʝʥʥʳʭ ʪʚʦʨʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʰʢʦʣʴʥʠʢʦʚ. ʈʘʟʚʠʪʠʝ ʵʪʠʭ 

ʩʧʦʩʦʙʥʦʩʪʝʡ ʩʣʝʜʫʝʪ ʥʘʯʠʥʘʪʴ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʩʪʘʥʦʚʣʝʥʠʷ ʣʠʯʥʦʩʪʠ, 

ʥʘʯʠʥʘʷ ʩ ʤʣʘʜʰʝʛʦ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ. 

ʃʶʙʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʪʚʦʨʯʝʩʢʫʶ, ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ 

ʚ ʚʠʜʝ ʚʳʧʦʣʥʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʘʜʘʥʠʡ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʚʠʪʠʷ 

ʪʚʦʨʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʥʘ ʦʩʥʦʚʝ 

ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʣʝʥʦ ʟʘʜʘʥʠʝ. 

ʇʦʜʯʝʨʢʥʝʤ, ʯʪʦ ʪʚʦʨʯʝʩʢʦʝ ʟʘʜʘʥʠʝ ʥʝ ʪʦʣʴʢʦ ʨʘʟʚʠʚʘʝʪ ʢʨʫʛʦʟʦʨ ʠ 

ʧʦʤʦʛʘʝʪ ʟʘʢʨʝʧʠʪʴ ʠʟʫʯʝʥʥʦʝ, ʦʥʦ ʩʧʦʩʦʙʥʦ ʫʚʣʝʯʴ ʰʢʦʣʴʥʠʢʦʚ, ʧʦʜʥʷʪʴ 

ʩʘʤʦʦʮʝʥʢʫ ʠ ʧʦʙʫʜʠʪʴ ʢ ʨʘʩʰʠʨʝʥʠʶ ʟʥʘʥʠʡ. ʊʚʦʨʯʝʩʪʚʦ ʦʞʠʚʣʷʝʪ 

ʧʦʟʥʘʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʘʢʪʠʚʠʟʠʨʫʝʪ ʠ ʬʦʨʤʠʨʫʝʪ ʣʠʯʥʦʩʪʴ. 

ʊʚʦʨʯʝʩʢʠʝ ʟʘʜʘʥʠʷ ʧʨʝʜʧʦʣʘʛʘʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʪʚʦʨʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʰʢʦʣʴʥʠʢʦʚ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʤʝʪʦʜʦʚ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ 

ʠʥʪʫʠʪʠʚʥʳʭ ʧʨʦʮʝʜʫʨʘʭ (ʪʘʢʠʭ ʢʘʢ ʤʝʪʦʜ ʧʝʨʝʙʦʨʘ ʚʘʨʠʘʥʪʦʚ, ʘʥʘʣʦʛʠʷ ʠ 

ʜʨ.). ɸʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʨʝʩʫʨʩʥʳʡ ʧʦʜʭʦʜ, ʥʝʢʦʪʦʨʳʝ 

ʧʨʠʝʤʳ ʬʘʥʪʘʟʠʨʦʚʘʥʠʷ. 

ʋʯʝʙʥʳʡ ʧʨʝʜʤʝʪ çʊʝʭʥʦʣʦʛʠʷè ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʵʣʝʤʝʥʪʦʤ 

ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʰʢʦʣʴʥʠʢʦʚ. ɽʛʦ ʩʦʜʝʨʞʘʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʯʘʱʠʤʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʟʥʘʪʴ ʦʙʲʝʢʪʳ, ʷʚʣʝʥʠʷ ʠ ʧʨʦʮʝʩʩʳ, ʩʦʟʜʘʥʥʳʝ ʣʶʜʴʤʠ 

ʩʨʝʜʳ ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ, ʘ ʪʘʢʞʝ ʦʙʣʘʜʘʝʪ ʙʦʣʴʰʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ 

ʜʣʷ ʚʦʩʧʠʪʘʥʠʷ ʪʚʦʨʯʝʩʢʦʡ, ʨʘʟʥʦʩʪʦʨʦʥʥʝʡ ʣʠʯʥʦʩʪʠ ʰʢʦʣʴʥʠʢʘ. 

ɺ ʨʘʤʢʘʭ ʚʳʧʦʣʥʝʥʠʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʥʘʤʠ ʙʳʣ 

ʚʳʙʨʘʥ ʨʘʟʜʝʣ çʍʫʜʦʞʝʩʪʚʝʥʥʳʝ ʨʝʤʝʩʣʘè, 7 ʢʣʘʩʩ. ʉʦʛʣʘʩʥʦ ʧʨʦʛʨʘʤʤʝ 

ʜʘʥʥʳʡ ʨʘʟʜʝʣ ʩʦʜʝʨʞʠʪ 8 ʫʯʝʙʥʳʭ ʯʘʩʦʚ ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ 

ʪʝʤʳ: 1. ʈʫʯʥʘʷ ʨʦʩʧʠʩʴ ʪʢʘʥʝʡ (2 ʯʘʩʘ); 2. ɺʳʰʠʚʘʥʠʝ (6 ʯʘʩʦʚ). 

ʇʨʠʚʝʜʝʤ ʥʝʢʦʪʦʨʳʝ ʧʨʠʤʝʨʳ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʪʚʦʨʯʝʩʢʠʭ ʟʘʜʘʥʠʡ ʢ 

ʫʢʘʟʘʥʥʦʤʫ ʨʘʟʜʝʣʫ: 

- ʧʨʠʜʫʤʘʪʴ ʵʩʢʠʟ ʨʦʩʧʠʩʠ ʧʦ ʪʢʘʥʠ; 
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- ʧʨʠʜʫʤʘʪʴ ʩʢʘʟʢʫ çʂʘʢ ʧʦʷʚʠʣʘʩʴ ʚʳʰʠʚʢʘ?è; 

- ʩʦʩʪʘʚʠʪʴ ʨʘʩʩʢʘʟ ʦ ʧʨʠʤʝʥʝʥʠʠ ʚʳʰʠʚʢʠ ʜʣʷ ʜʝʢʦʨʠʨʦʚʘʥʠʷ 

ʦʜʝʞʜʳ; 

- ʩʦʩʪʘʚʠʪʴ ʢʨʦʩʩʚʦʨʜ, ʨʝʙʫʩʳ, ʟʘʛʘʜʢʠ ʧʦ ʠʟʫʯʘʝʤʦʡ ʪʝʤʝ; 

- ʠʟʛʦʪʦʚʠʪʴ ʘʣʴʙʦʤ ʮʚʝʪʦʚʳʭ ʚʘʨʠʘʥʪʦʚ ʦʬʦʨʤʣʝʥʠʷ ʜʝʪʩʢʦʡ 

ʦʜʝʞʜʳ ʚʳʰʠʚʢʦʡ / ʨʦʩʧʠʩʴʶ ʧʦ ʪʢʘʥʠ; 

- ʩʦʟʜʘʪʴ ʵʩʢʠʟ ʦʜʝʞʜʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʚʳʰʠʚʢʠ ʣʝʥʪʘʤʠ; 

- ʚʳʧʦʣʥʠʪʴ ʤʠʥʠ-ʧʨʦʝʢʪ ʠ ʜʨ. 

ʆʩʦʙʦʡ ʟʥʘʯʠʤʦʩʪʴʶ ʦʙʣʘʜʘʝʪ ʧʨʠ ʦʙʫʯʝʥʠʠ çʊʝʭʥʦʣʦʛʠʠè ʤʝʪʦʜ 

ʧʨʦʝʢʪʦʚ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʰʢʦʣʴʥʠʢʘʤ ʚ ʩʠʩʪʝʤʝ ʦʚʣʘʜʝʪʴ 

ʦʨʛʘʥʠʟʘʮʠʝʡ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʚʩʝʡ ʧʨʦʝʢʪʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʮʝʧʦʯʢʝ ï ʦʪ ʠʜʝʠ ʜʦ ʝʝ ʨʝʘʣʠʟʘʮʠʠ ʚ ʤʦʜʝʣʠ, ʠʟʜʝʣʠʠ 

(ʧʨʦʜʫʢʪʝ ʪʨʫʜʘ). ɻʣʘʚʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʵʪʦʛʦ ʧʦʜʭʦʜʘ ï ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ 

ʦʙʫʯʝʥʠʝ, ʧʨʠʜʘʚ ʝʤʫ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ, ʪʚʦʨʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ, ʠ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ ʧʝʨʝʜʘʪʴ ʫʯʘʱʝʤʫʩʷ ʠʥʠʮʠʘʪʠʚʫ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʩʚʦʝʡ 

ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʊʚʦʨʯʝʩʢʠʡ ʧʨʦʝʢʪ ï ʵʪʦ ʭʦʨʦʰʘʷ 

ʪʚʦʨʯʝʩʢʘʷ ʟʘʜʘʯʘ ʜʣʷ ʩʘʤʦʚʳʨʘʞʝʥʠʷ ʣʶʙʦʛʦ ʫʯʘʱʝʛʦʩʷ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʫʪʴ ʪʚʦʨʯʝʩʢʠʭ ʟʘʜʘʥʠʡ ʥʘ ʫʨʦʢʘʭ ʪʝʭʥʦʣʦʛʠʠ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʚʳʰʝʥʠʠ ʫ ʰʢʦʣʴʥʠʢʦʚ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʠʥʪʝʨʝʩʦʚ ʢ 

ʫʯʝʙʥʳʤ ʧʨʝʜʤʝʪʘʤ, ʨʘʟʚʠʪʠʠ ʩʧʦʩʦʙʥʦʩʪʠ ʥʘʭʦʜʠʪʴ ʨʝʰʝʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ 

ʩʠʪʫʘʮʠʷʭ ʠ ʧʨʠʤʝʥʝʥʠʷ ʟʥʘʥʠʡ ʚ ʥʦʚʳʭ ʫʩʣʦʚʠʷʭ, ʞʝʣʘʥʠʠ ʩʦʟʜʘʚʘʪʴ 

ʥʝʯʪʦ ʥʦʚʦʝ. 
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ʂɸʂ ʈɸɿɺʀʊʔ ʀʅɾɽʅɽʈʅʆɽ ʄʓʐʃɽʅʀɽ  

ʋ ʄʃɸɼʐʀʍ ʐʂʆʃʔʅʀʂʆɺ? 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʠʥʞʝʥʝʨʥʦʛʦ ʤʳʰʣʝʥʠʷ ʫ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ. ʆʙʩʫʞʜʘʶʪʩʷ ʤʝʪʦʜʳ ʠ 

ʧʦʜʭʦʜʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʞʝʥʝʨʥʦʛʦ ʤʳʰʣʝʥʠʷ ʫ ʦʙʫʯʘʶʱʠʭʩʷ 

ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʳ. 
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ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʨʦʙʦʪʦʪʝʭʥʠʢʘ, ʤʣʘʜʰʠʝ ʧʦʜʨʦʩʪʢʠ. 
 

Terdunova T.ɸ., 
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HOW TO DEVELOP ENGINEERING THINKING  

IN YOUNGER SCHOOLBOYS? 

 

Abstract. The article deals with formation of engineering thinking of 

younger schoolchildren. Methods and approaches to the formation of 

engineering thinking in primary school are discussed. 

Keywords: engineering thinking, design, educational robotics, younger 

adolescents. 
 

ʋʯʝʥʳʝ ʠʟʫʯʘʶʪ ʤʠʨ, ʢʘʢ ʦʥ ʝʩʪʴ, ʘ ʠʥʞʝʥʝʨʳ  

ʩʦʟʜʘʶʪ ʤʠʨ, ʢʦʪʦʨʦʛʦ ʨʘʥʴʰʝ ʥʝ ʙʳʣʦ 
 

ɼʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʠʥʞʝʥʝʨʥʦʛʦ ʤʳʰʣʝʥʠʷ ʰʢʦʣʴʥʠʢʦʚ ï 

ʦʜʥʘ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʟʘʜʘʯ ʦʙʨʘʟʦʚʘʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʚʝʣʝʥʠʝʤ 

ʚʨʝʤʝʥʠ. ʆ ʟʥʘʯʠʤʦʩʪʠ ʨʘʟʚʠʪʠʷ ʠʥʞʝʥʝʨʥʦʛʦ ʤʳʰʣʝʥʠʷ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʛʦʚʦʨʠʣʠ ʝʱʝ ʚ ʥʘʯʘʣʝ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ ʍʍ 

ʩʪʦʣʝʪʠʷ. ʀʤʝʥʥʦ ʣʶʜʠ ʩ ʠʥʞʝʥʝʨʥʳʤ ʤʳʰʣʝʥʠʝʤ ʧʨʦʝʢʪʠʨʫʶʪ ʩʝʛʦʜʥʷ 

ʠʥʥʦʚʘʮʠʦʥʥʫʶ ʪʝʭʥʦʩʬʝʨʫ, ʢʦʪʦʨʘʷ ʦʢʨʫʞʘʝʪ ʥʘʩ ʚ ʧʨʝʜʤʝʪʥʦʤ 

ʪʝʭʥʦʣʦʛʠʯʥʦʤ ʤʠʨʝ. ɺʩʝ, ʥʘʯʠʥʘʷ ʦʪ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ ʜʦ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʀʥʪʝʨʥʝʪ-ʩʝʨʚʠʩʦʚ, ʠ ʥʝ ʪʦʣʴʢʦ, ʩʦʟʜʘʥʦ, 

ʙʣʘʛʦʜʘʨʷ ʧʨʠʤʝʥʝʥʠʶ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʤʝʪʦʜʦʚ ʠʥʞʝʥʝʨʥʦʛʦ ʤʳʰʣʝʥʠʷ ʠ 

ʪʝʭʥʦʣʦʛʠʡ. 
ɺ ʫʩʣʦʚʠʷʭ ʤʦʜʝʨʥʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ ʚʦʦʙʱʝ, ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʯʘʩʪʥʦʩʪʠ, ʧʦʩʪʨʦʝʥʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 
ʧʨʦʮʝʩʩʘ ʜʦʣʞʥʦ ʫʯʠʪʳʚʘʪʴ ʥʦʚʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ 
ʢʦʤʧʝʪʝʥʮʠʡ ʍʍI ʚʝʢʘ. ʇʦʵʪʦʤʫ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʫʯʨʝʞʜʝʥʠʷ ʥʝʧʨʝʨʳʚʥʦ 
ʦʙʥʦʚʣʷʶʪ ʩʦʜʝʨʞʘʥʠʝ ʫʯʝʙʥʳʭ ʧʣʘʥʦʚ, ʨʘʙʦʯʠʭ ʧʨʦʛʨʘʤʤ ʧʦ ʨʘʟʣʠʯʥʳʤ 
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ʰʢʦʣʴʥʳʤ ʧʨʝʜʤʝʪʘʤ, ʚ ʨʘʩʧʠʩʘʥʠʝ ʟʘʥʷʪʠʡ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 
ʫʯʨʝʞʜʝʥʠʡ ʚʚʦʜʷʪʩʷ ʵʣʝʢʪʠʚʥʳʝ ʢʫʨʩʳ, ʢʨʫʞʢʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʪʚʦʨʯʝʩʪʚʘ, 
ʪʘʢ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʨʘʟʚʠʪʠʷ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ, ʧʨʦʝʢʪʥʦ-
ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʛʦ ʤʳʰʣʝʥʠʷ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʚʩʝʭ 
ʚʦʟʨʘʩʪʥʳʭ ʢʘʪʝʛʦʨʠʡ.  

ɺ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʨʦʙʣʝʤʦʡ ʬʦʨʤʠʨʦʚʘʥʠʷ 
ʠʥʞʝʥʝʨʥʦʛʦ ʤʳʰʣʝʥʠʷ ʫ ʦʙʫʯʘʶʱʠʭʩʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʫ ʤʣʘʜʰʠʭ 
ʰʢʦʣʴʥʠʢʦʚ, ʟʘʥʠʤʘʣʠʩʴ ʚʝʜʫʱʠʝ ʧʝʜʘʛʦʛʠ ʠ ʧʩʠʭʦʣʦʛʠ: ɼʫʤʘ ɽ.ɸ., 
ʂʦʤʘʨʦʚʘ ʉ.ɺ., ʉʘʟʦʥʦʚʘ ɿ.ʉ., ʏʝʯʝʪʢʠʥʘ ʅ.ɺ., ʄʫʩʪʘʬʠʥʘ ɼ.ɸ., ʅʠʢʠʪʘʝʚʘ 
ɺ.ʄ., ɿʫʝʚʘ ʇ.ɺ., ʂʦʱʝʝʚʘ ɽ.ʉ., ʉʝʤʝʥʦʚʘ  ʀ.ʅ., ʉʣʝʧʫʭʠʥʘ ɸ.ɺ.  ʠ ʜʨʫʛʠʝ. 

ɸʥʘʣʠʟ ʩʧʝʮʠʘʣʴʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ 
ʧʫʪʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʞʝʥʝʨʥʦʛʦ ʤʳʰʣʝʥʠʷ ʫ ʦʙʫʯʘʶʱʠʭʩʷ 1-4 ʢʣʘʩʩʦʚ ʚ 
ʥʦʚʳʭ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʧʝʜʘʛʦʛʠ-ʧʨʘʢʪʠʢʠ ʘʢʪʠʚʥʦ 
ʠʩʧʦʣʴʟʫʶʪ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ ʩʦʚʨʝʤʝʥʥʳʝ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ, 
ʩʨʝʜʩʪʚʘ, ʬʦʨʤʳ ʠ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ: ʤʝʪʦʜ ʧʨʦʝʢʪʦʚ, ʫʤʝʥʠʝ ʧʨʠʥʠʤʘʪʴ 
ʨʝʰʝʥʠʷ, ʢʦʣʣʝʢʪʠʚʥʦ-ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʢʝʡʩ-ʪʝʭʥʦʣʦʛʠʠ, 
ʤʝʪʦʜ ʢʦʣʣʠʟʠʠ, ʩʠʪʫʘʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʠ ʪ.ʜ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʝ ʫʩʧʝʭʠ, ʢʦʪʦʨʳʝ ʤʳ ʜʦʩʪʠʛʣʠ, 
ʧʨʦʜʚʠʛʘʷʩʴ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʘʥʘʣʠʟ 
ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ, ʥʘʫʯʥʦ-
ʤʝʪʦʜʠʯʝʩʢʦʡ ʠ ʩʧʝʮʠʘʣʴʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʚʳʷʚʠʣ ʧʨʦʙʣʝʤʫ ʠʩʩʣʝʜʦʚʘʥʠʷ, 
ʟʘʢʣʶʯʘʶʱʫʶʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚ ʪʦʤ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʦʜʭʦʜʳ ʢ 
ʬʦʨʤʠʨʦʚʘʥʠʶ ʠʥʞʝʥʝʨʥʦʛʦ ʤʳʰʣʝʥʠʷ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʳ 
ʚ ʩʠʩʪʝʤʝ ʥʘʯʘʣʴʥʦʛʦ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʨʘʩʢʨʳʚʘʶʪ 
ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʡ ʧʦʜʭʦʜ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ.   

ʂʨʘʪʢʦ ʧʝʨʝʯʠʩʣʠʤ ʧʨʠʯʠʥʳ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ: ʚʦ-ʧʝʨʚʳʭ, 
ʦʪʩʫʪʩʪʚʫʝʪ ʧʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʢʦʥʮʝʧʮʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 
ʠʥʞʝʥʝʨʥʦʛʦ ʤʳʰʣʝʥʠʷ ʦʙʫʯʘʶʱʠʭʩʷ ʥʘʯʘʣʴʥʳʭ ʢʣʘʩʩʦʚ; ʚʦ-ʚʪʦʨʳʭ, ʚ 
ʩʦʜʝʨʞʘʥʠʠ ʜʝʡʩʪʚʫʶʱʠʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ 
ʧʨʦʧʠʩʘʥʳ ʢʦʥʢʨʝʪʥʳʝ ʰʘʛʠ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʠʥʞʝʥʝʨʥʦʛʦ ʤʳʰʣʝʥʠʷ 
ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ.   

ʅʝʜʦʩʪʘʪʦʯʥʘʷ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʴ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ, ʢʘʢ ʚ 
ʪʝʦʨʝʪʠʯʝʩʢʦʤ, ʪʘʢ ʠ ʚ ʧʨʘʢʪʠʯʝʩʢʦʤ ʧʣʘʥʝ, ʠ ʦʧʨʝʜʝʣʷʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ 
ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʦʪʦʨʦʝ ʧʨʦʚʦʜʠʪʩʷ ʚ ʨʘʤʢʘʭ ʪʝʤʳ ʤʘʛʠʩʪʝʨʩʢʦʡ 
ʜʠʩʩʝʨʪʘʮʠʠ çʈʘʟʚʠʪʠʝ ʠʥʞʝʥʝʨʥʦʛʦ ʤʳʰʣʝʥʠʷ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʥʘʯʘʣʴʥʦʡ 
ʰʢʦʣʳ ʥʘ ʧʣʘʪʬʦʨʤʝ Arduinoè. 

ɺ ʥʘʰʝʡ ʨʘʙʦʪʝ ʧʦʥʷʪʠʝ çʠʥʞʝʥʝʨʥʦʝ ʤʳʰʣʝʥʠʝè ʤʳ ʧʦʥʠʤʘʝʤ, ʢʘʢ 
ʦʩʦʙʳʡ ʚʠʜ ʤʳʰʣʝʥʠʷ, ʬʦʨʤʠʨʫʶʱʠʡʩʷ ʠ ʧʨʦʷʚʣʷʶʱʠʡʩʷ ʧʨʠ ʨʝʰʝʥʠʠ 
ʦʙʫʯʘʶʱʠʤʠʩʷ ʠʥʞʝʥʝʨʥʳʭ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʙʳʩʪʨʦ, ʪʦʯʥʦ ʠ 
ʦʨʠʛʠʥʘʣʴʥʦ ʨʝʰʘʪʴ ʢʘʢ ʪʠʧʠʯʥʳʝ, ʪʘʢ ʠ ʥʝʩʪʘʥʜʘʨʪʥʳʝ ʟʘʜʘʯʠ ʚ 
ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ 
ʪʝʭʥʠʯʝʩʢʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʟʥʘʥʠʷʭ, ʩʧʦʩʦʙʘʭ ʠ ʧʨʠʝʤʘʭ ʩ ʮʝʣʴʶ 
ʩʦʟʜʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠ ʨʝʘʣʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʡ. 

ɹʝʩʩʧʦʨʥʦ, ʯʪʦ ʨʘʟʚʠʪʦʝ ʠʥʞʝʥʝʨʥʦʝ ʤʳʰʣʝʥʠʝ ï ʵʪʦ ʟʘʣʦʛ ʫʩʧʝʭʘ 
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ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʥʦʛʦ ʟʘʜʘʥʠʷ ʥʘ ʧʨʦʤʳʰʣʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʚ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʠʥʞʝʥʝʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʚ ʩʬʝʨʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʨʦʙʦʪʦʪʝʭʥʠʢʠ. 

ʇʦʵʪʦʤʫ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʫʩʣʦʚʠʷʭ ʨʝʘʣʠʟʘʮʠʠ ʌɻʆʉ 

ʚʦʟʥʠʢʘʝʪ ʦʩʪʨʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ   

ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʛʥʠʪʠʚʥʦʡ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʫʙʲʝʢʪʦʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʨʘʟʚʠʪʠʝ ʠʥʞʝʥʝʨʥʦʛʦ 

ʤʳʰʣʝʥʠʷ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʨʘʟʥʦʛʦ 

ʪʠʧʘ, ʥʘʯʠʥʘʷ ʩ ʥʘʯʘʣʴʥʦʛʦ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ.   

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʢʘʞʜʳʡ ʢʦʤʧʦʥʝʥʪ ʠʥʞʝʥʝʨʥʦʛʦ ʤʳʰʣʝʥʠʷ ʚ 

ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ ʥʝʦʙʭʦʜʠʤʦ ʬʦʨʤʠʨʦʚʘʪʴ, ʫʯʠʪʳʚʘʷ ʢʘʢ ʧʩʠʭʦʣʦʛʦ-

ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ, ʪʘʢ ʠ ʘʢʪʠʚʥʦ 

ʠʩʧʦʣʴʟʫʷ ʤʝʞʧʨʝʜʤʝʪʥʳʡ ʧʦʪʝʥʮʠʘʣ ʫʨʦʢʦʚ. 

ʂʘʢ ʧʦʢʘʟʘʣ ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʀʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʦʚ, 

ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʨʘʟʣʠʯʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʢʦʥʩʪʨʫʢʪʦʨʳ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʪʳ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʪʘʢʠʭ ʢʘʢ LegoWeDo 2.0, Lego Mindstorms EV3, Arduino, 

ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʫʯʠʪʝʣʷʤʠ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʳ ʥʘ ʦʩʥʦʚʥʳʭ ʫʨʦʢʘʭ.  

ʆʧʠʨʘʷʩʴ ʥʘ ʣʠʯʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʦʧʳʪ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʙʝʟ 

ʦʩʦʙʦʛʦ ʪʨʫʜʘ ʤʦʞʥʦ ʧʨʠʚʣʝʯʴ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ ʢ ʨʘʟʨʘʙʦʪʢʝ 

ʪʚʦʨʯʝʩʢʠʭ ʧʨʦʝʢʪʦʚ, ʠʩʧʦʣʴʟʫʷ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʙʘʟʫ 

ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ.  ɻʣʘʚʥʦʝ ï ʫʯʠʪʝʣʴ ʜʦʣʞʝʥ ʫʤʝʪʴ 

ʢʦʨʨʝʢʪʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʤʣʘʜʰʠʤ ʰʢʦʣʴʥʠʢʘʤ ʧʨʦʝʢʪʥʫʶ ʟʘʜʘʯʫ, 

ʢʦʪʦʨʫʶ ʦʥʠ ʤʦʛʫʪ ʨʝʰʠʪʴ ʩ ʧʦʤʦʱʴʶ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʥʘ ʫʨʦʢʘʭ 

ʤʘʪʝʤʘʪʠʢʠ, ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ, ʪʝʭʥʦʣʦʛʠʠ, ʨʦʙʦʪʦʪʝʭʥʠʢʠ 

ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʫʯʝʙʥʳʭ ʜʝʡʩʪʚʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ, ʘ ʪʘʢʞʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʪʦʚ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ 

ʜʣʷ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ, ʦ ʢʦʪʦʨʳʭ ʤʳ ʫʧʦʤʷʥʫʣʠ ʚʳʰʝ. 

ɿʘʷʚʣʝʥʥʳʝ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʦʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʌɻʆʉ ʅʆʆ ʟʘʜʘʯʠ 

ʧʦ ʨʘʟʚʠʪʠʶ ʛʘʨʤʦʥʠʯʥʦ ʨʘʟʚʠʪʦʡ ʣʠʯʥʦʩʪʠ ʩʚʦʠʭ ʚʦʩʧʠʪʘʥʥʠʢʦʚ, 

ʦʙʣʘʜʘʶʱʠʭ ʢʨʝʘʪʠʚʥʳʤ ʤʳʰʣʝʥʠʝʤ ʠ ʩʧʦʩʦʙʥʳʭ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ 

ʤʠʨʝ ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ, ʨʘʟʨʘʙʘʪʳʚʘʷ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʰʢʦʣʴʥʠʢʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ 

ʩʠʩʪʝʤʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʀ ʪʘʢʘʷ ʨʘʙʦʪʘ ʧʨʦʚʦʜʠʪʩʷ ʚ 

ʨʘʤʢʘʭ ʥʘʰʝʛʦ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʳ ʨʘʟʨʘʙʘʪʳʚʘʝʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʧʨʦʛʨʘʤʤʫ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦ ʨʘʟʚʠʪʠʶ ʠʥʞʝʥʝʨʥʦʛʦ ʤʳʰʣʝʥʠʷ ʫ 

ʦʙʫʯʘʶʱʠʭʩʷ 1-4 ʢʣʘʩʩʦʚ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʩʦʜʝʨʞʘʪʴ ʤʝʪʦʜʠʯʝʩʢʠʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʫʯʠʪʝʣʝʡ ʥʘʯʘʣʴʥʳʭ ʢʣʘʩʩʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ 

ʚʥʝʜʨʝʥʠʝ ʚ ʫʯʝʙʥʦʡ ʧʨʦʮʝʩʩ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʳ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ 

ʧʦʜʭʦʜʘ ʠ ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʨʝʘʣʠʟʦʚʘʥ ʚ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʤʣʘʜʰʠʭ ʧʦʜʨʦʩʪʢʦʚ. ɸʧʨʦʙʠʨʦʚʘʥʠʝ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ 

ʧʣʘʥʠʨʫʝʪʩʷ ʧʨʦʚʝʩʪʠ ʥʘ ʙʘʟʝ ɻɹʆʋ ʐʢʦʣʳ ˉ 285 ʛ. ʄʦʩʢʚʳ. 
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ʆʩʥʦʚʥʳʤʠ ʚʠʜʘʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ 
ʠʥʞʝʥʝʨʥʦʛʦ ʤʳʰʣʝʥʠʷ ʙʫʜʫʪ ʷʚʣʷʪʴʩʷ: ʦʧʳʪʥʦ-ʧʦʠʩʢʦʚʘʷ, ʧʦʟʚʦʣʷʶʱʘʷ 
ʤʘʢʩʠʤʠʟʠʨʦʚʘʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʦʙʫʯʘʶʱʠʭʩʷ ʩ ʤʘʪʝʨʠʘʣʴʥʳʤ ʦʙʲʝʢʪʦʤ; 
ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠ-ʧʨʦʝʢʪʥʘʷ, ʧʦʟʚʦʣʷʶʱʘʷ ʧʦʣʫʯʠʪʴ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦʝ 
ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚʘʭ ʠ ʧʨʠʥʮʠʧʘʭ ʜʝʡʩʪʚʠʡ, 
ʢʦʥʩʪʨʫʠʨʫʝʤʳʭ ʤʣʘʜʰʠʤʠ ʰʢʦʣʴʥʠʢʘʤʠ ʪʝʭʥʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ. 

ɺʘʞʥʫʶ ʨʦʣʴ ʪʘʢʞʝ ʠʛʨʘʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ, 
ʢʦʥʩʪʨʫʢʪʦʨʩʢʘʷ ʠ ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʢʦʪʦʨʳʝ ʧʦʜʜʝʨʞʠʚʘʶʪ 
ʫʩʪʦʡʯʠʚʳʡ ʧʦʟʥʘʚʘʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ, ʧʝʨʝʭʦʜʷʱʠʡ ʚʦ ʚʥʫʪʨʝʥʥʶʶ 
ʤʦʪʠʚʘʮʠʶ ʢ ʠʟʫʯʝʥʠʶ ʧʨʝʜʤʝʪʦʚ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʛʦ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ, 
ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʮʠʢʣʦʚ, ʞʝʣʘʥʠʝ ʠʟʫʯʘʪʴ ʠ ʠʩʩʣʝʜʦʚʘʪʴ 
ʪʝʭʥʠʯʝʩʢʠʡ ʦʙʲʝʢʪ.  

ʇʝʜʘʛʦʛ, ʠʩʧʦʣʴʟʫʷ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ ʩʦʚʨʝʤʝʥʥʳʝ ʠʥʪʝʨʘʢʪʠʚʥʳʝ 
ʩʨʝʜʩʪʚʘ ʦʙʫʯʝʥʠʷ ʠ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʢʦʥʩʪʨʫʢʪʦʨʳ, 
ʜʦʣʞʝʥ ʙʫʜʝʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʫ ʰʢʦʣʴʥʠʢʦʚ ʞʝʣʘʥʠʝ ʧʦʟʥʘʚʘʪʴ, 
ʠʩʩʣʝʜʦʚʘʪʴ, ʢʦʥʩʪʨʫʠʨʦʚʘʪʴ, ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʠ ʠʟʦʙʨʝʪʘʪʴ.  

ɺʘʞʥʝʡʰʝʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʟʘʥʷʪʠʡ ʧʦ ʨʘʟʚʠʪʠʶ ʠʥʞʝʥʝʨʥʦʛʦ 
ʤʳʰʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚ ʠʭ ʦʩʥʦʚʝ ʣʝʞʠʪ ʧʨʝʜʤʝʪʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ 
ʧʨʦʜʫʢʪʠʚʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʙʫʯʘʶʱʠʭʩʷ. ʇʦʵʪʦʤʫ ʥʘ ʟʘʥʷʪʠʷʭ ʫʯʠʪʝʣʴ 
ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʟʘʜʘʯʠ, ʩʚʷʟʘʥʥʳʝ ʩ 
ʨʝʰʝʥʠʝʤ ʨʝʘʣʴʥʳʭ ʞʠʟʥʝʥʥʳʭ ʩʠʪʫʘʮʠʡ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʟʘʜʘʥʠʷ ʜʦʣʞʥʳ 
ʙʳʪʴ ʧʦʜʦʙʨʘʥʳ ʩ ʫʯʝʪʦʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʨʝʙʝʥʢʘ, 
ʩʦʩʪʘʚʣʷʪʴʩʷ ʩ ʫʯʝʪʦʤ ʜʠʜʘʢʪʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʦʚ ʦʙʫʯʝʥʠʷ ʠ 
ʧʨʝʜʲʷʚʣʷʪʴʩʷ ʫʯʝʥʠʢʘʤ ʧʦ ʤʝʨʝ ʦʩʚʦʝʥʠʷ ʠʤʠ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ.  

ʈʦʣʴ ʧʝʜʘʛʦʛʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʦʤʦʯʴ ʤʣʘʜʰʠʤ 
ʰʢʦʣʴʥʠʢʘʤ ʨʘʟʦʙʨʘʪʴʩʷ ʩ ʧʨʦʠʩʭʦʜʷʱʠʤ ʣʠʰʴ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʨʝʙʝʥʦʢ 
ʧʦʜʫʤʘʝʪ ʠ ʧʦʧʨʦʙʫʝʪ ʩʦʟʜʘʪʴ ʦʙʲʝʢʪ ʩʦʙʩʪʚʝʥʥʦʨʫʯʥʦ.  ɼʣʷ ʵʪʦʛʦ ʤʦʞʥʦ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʘʢʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʧʨʠʝʤ, ʢʘʢ ʤʝʪʦʜ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ çʧʦ 
ʥʘʣʦʞʝʥʠʶ ʠ ʧʦʜʨʘʞʘʥʠʶè: ʫʯʠʪʝʣʴ, ʧʦʢʘʟʳʚʘʝʪ ʦʙʫʯʘʶʱʠʤʩʷ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʢʘʞʜʦʛʦ ʜʝʡʩʪʚʠʷ ʧʦ 
ʩʙʦʨʢʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʘ ʨʝʙʝʥʦʢ ʙʫʜʝʪ ʧʦʚʪʦʨʷʪʴ, ʧʦʜʨʘʞʘʷ ʚʟʨʦʩʣʦʤʫ. 

ɼʘʣʝʝ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʤʝʪʦʜʘ çʧʦ ʥʘʣʦʞʝʥʠʶ ʠ ʧʦʜʨʘʞʘʥʠʶè 
ʦʙʫʯʘʶʱʠʤʩʷ ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʫʞʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʙʝʟ ʧʦʤʦʱʠ 
ʚʟʨʦʩʣʦʛʦ, ʩʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʪʝʭʥʠʯʝʩʢʠʡ ʦʙʲʝʢʪ ʧʦ ʢʘʨʪʦʯʢʝ, ʥʘ ʢʦʪʦʨʦʡ 
ʧʨʦʧʠʩʘʥʦ ʪʝʭʥʠʯʝʩʢʦʝ ʟʘʜʘʥʠʝ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʭʝʤʳ ʦʙʲʝʢʪʘ. ɿʘʪʝʤ 
ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝʜʫʶʱʠʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʧʨʠʝʤ ï çʋʯʠʤʩʷ 
ʩʦʟʜʘʚʘʪʴ ʩʭʝʤʫ ʧʦʩʪʨʦʡʢʠè. ʋʯʠʪʝʣʴ ʦʙʲʷʩʥʷʝʪ ʦʙʫʯʘʶʱʠʤʩʷ ʥʘ ʟʘʥʷʪʠʠ 
ʨʦʣʴ ʪʝʭʥʠʢʠ ʚ ʨʘʟʚʠʪʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʬʦʨʤʫʣʠʨʫʝʪ ʠ 
ʨʘʟʲʷʩʥʷʝʪ ʦʩʥʦʚʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʪʝʨʤʠʥʳ ʠ ʧʦʥʷʪʠʷ, ʘ ʪʘʢʞʝ ʫʩʪʨʦʡʩʪʚʦ 
ʠ ʧʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʠʟʫʯʘʝʤʳʭ ʤʝʭʘʥʠʟʤʦʚ. ɺ ʧʨʘʢʪʠʯʝʩʢʦʡ ʯʘʩʪʠ ʟʘʥʷʪʠʷ 
ʤʣʘʜʰʠʝ ʰʢʦʣʴʥʠʢʠ, ʦʩʚʘʠʚʘʶʪ ʦʩʥʦʚʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ 
ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʳʧʦʣʥʷʷ ʟʘʜʘʥʠʷ ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ 
ʩʣʦʞʥʦʩʪʠ, ʫʯʘʪʩʷ ʧʨʠʤʝʥʷʪʴ ʫʩʚʦʝʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʟʥʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ 
ʨʝʰʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʫʯʝʙʥʳʭ ʠ ʧʨʦʝʢʪʥʳʭ ʟʘʜʘʯ.  
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ʂʨʠʪʝʨʠʷʤʠ ʦʮʝʥʢʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ 

ʦʧʪʠʤʘʣʴʥʦʩʪʴ ʨʝʰʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʡ ʟʘʜʘʯʠ, ʘʨʛʫʤʝʥʪʠʨʦʚʘʥʥʦʩʪʴ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ, ʫʤʝʥʠʝ ʙʳʩʪʨʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦ ʦʙʨʘʙʘʪʳʚʘʪʴ 

ʪʝʭʥʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʪʝʭʥʠʯʝʩʢʠʡ ʦʙʲʝʢʪ, ʠʩʧʦʣʴʟʫʷ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʝ ʢʦʥʩʪʨʫʢʪʦʨʳ 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʦʪʤʝʪʠʤ, ʯʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʞʝʥʝʨʥʦʛʦ ʤʳʰʣʝʥʠʷ ʫ 

ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ ʩʝʛʦʜʥʷ ï ʟʘʣʦʛ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ 

ʟʘʚʪʨʘ! 
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based on the legacy of A. S. Makarenko. The pedagogical technique of using the 

psychophysical apparatus as an instrument of educational influence is revealed. 
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ɿʥʘʯʝʥʠʝ ʪʨʫʜʦʚʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʚ ʨʘʟʚʠʪʠʠ ʣʠʯʥʦʩʪʠ ʥʠ ʫ ʢʦʛʦ ʥʝ 

ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʷ. ʈʘʟʚʠʚʘʶʱʘʷ ʨʦʣʴ ʪʨʫʜʘ ʚ ʨʘʤʢʘʭ ʰʢʦʣʴʥʦʛʦ 

ʧʨʝʜʤʝʪʘ çʊʝʭʥʦʣʦʛʠʷè ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʨʫʜʠʡ ʪʨʫʜʘ. 

ɹʦʣʝʝ ʪʦʛʦ, ʦʥʘ ʦʪʨʘʞʘʝʪʩʷ ʚ ʩʦʟʜʘʥʥʳʭ ʚ ʭʦʜʝ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʨʝʜʤʝʪʘʭ ʪʨʫʜʘ ʠ ʧʨʷʤʳʤ ʦʙʨʘʟʦʤ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʜʦʩʪʠʛʥʫʪʳʭ 

ʨʝʟʫʣʴʪʘʪʘʭ [1].  

ʇʨʠ ʦʙʱʝʥʠʠ ʩ ʢʦʣʣʝʛʘʤʠ ʠʟ ʩʪʨʘʥ ʚʦʩʪʦʯʥʦʡ ɸʟʠʠ (ʗʧʦʥʠʷ, ʂʠʪʘʡ, 

ʖʞʥʘʷ ʂʦʨʝʷ) ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ ʧʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ 

ʦʙʨʘʟʦʚʘʥʠʶ ʙʳʣ ʷʨʢʦ ʟʘʤʝʯʝʥ ʠʭ ʥʝʧʦʜʜʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʢ ʥʘʩʣʝʜʠʶ 

ʚʝʣʠʢʦʛʦ ʧʝʜʘʛʦʛʘ ʍʍ ʚʝʢʘ ɸ.ʉ. ʄʘʢʘʨʝʥʢʦ, ʦʧʨʝʜʝʣʠʚʰʝʛʦ ʩʧʦʩʦʙ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʩʪʠ ʥʘ ʧʨʠʤʝʨʝ ʪʨʫʜʦʚʦʛʦ 

ʚʦʩʧʠʪʘʥʠʷ, ʠ ʦʧʳʪʫ ʨʦʩʩʠʡʩʢʠʭ ʧʝʜʘʛʦʛʦʚ,  ʠʩʧʦʣʴʟʫʶʱʠʭ ʝʛʦ  ʩʠʩʪʝʤʫ 

ʚʦʩʧʠʪʘʥʠʷ ʚ ʩʚʦʝʡ ʧʨʘʢʪʠʢʝ.  

ʋʤʝʩʪʥʦ ʚʩʧʦʤʥʠʪʴ ʪʨʠ ʦʩʥʦʚʥʳʝ ʢʘʪʝʛʦʨʠʠ ʧʨʦʙʣʝʤ ʪʨʫʜʦʚʦʛʦ 

ʚʦʩʧʠʪʘʥʠʷ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʝ ʚʨʝʤʷ ʚʳʜʝʣʷʣ ɸʥʪʦʥ ʉʝʤʝʥʦʚʠʯ: ʧʨʦʙʣʝʤʳ 

ʩʦʜʝʨʞʘʥʠʷ ʠ ʩʪʠʤʫʣʦʚ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʦʩʧʠʪʘʥʥʠʢʦʚ, 

ʦʨʛʘʥʠʟʘʮʠʠ ʜʝʪʩʢʠʭ ʪʨʫʜʦʚʳʭ ʢʦʣʣʝʢʪʠʚʦʚ, ʪʨʫʜʦʚʦʡ ʜʠʩʮʠʧʣʠʥʳ ʠ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚ ʫʩʣʦʚʠʷʭ ʦʙʱʝʩʪʚʝʥʥʦ-ʧʦʣʝʟʥʦʡ ʠ 

ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʰʢʦʣʴʥʠʢʦʚ [4]. 

ʂʘʟʘʣʦʩʴ ʙʳ, ʜʣʷ ʩʪʨʘʥ ɺʦʩʪʦʢʘ ʵʪʠʭ ʧʨʦʙʣʝʤ ʥʝ ʩʫʱʝʩʪʚʫʝʪ. 

ʕʢʦʥʦʤʠʢʘ ʵʪʠʭ ʩʪʨʘʥ ʰʘʛʘʝʪ ʩʝʤʠʤʠʣʴʥʳʤʠ ʰʘʛʘʤʠ ʚʧʝʨʝʜʠ ʚʩʝʡ 

ʧʣʘʥʝʪʳ. ʊʘʢ ʚʦʪ, ʯʪʦ ʦʪʨʘʜʥʦ ʙʳʣʦ ʟʘʤʝʪʠʪʴ, ʪʘʢ ʵʪʦ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ 

ʥʘʰʠʭ ʟʘʨʫʙʝʞʥʳʭ ʢʦʣʣʝʛ ʪʝʤ, ʯʪʦ, ʧʦ ʩʫʪʠ, ʦʥʠ ʩʪʘʥʦʚʷʪʩʷ ʥʘʩʣʝʜʥʠʢʘʤʠ 

ʚʝʣʠʢʦʛʦ ʧʝʜʘʛʦʛʘ.  
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ʇʝʜʘʛʦʛʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ï ʦʩʦʙʳʡ ʚʠʜ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʝʜʘʛʦʛʘ, 

ʮʝʣʴ ʢʦʪʦʨʦʡ ï ʜʦʩʪʠʞʝʥʠʝ ʧʦʟʠʪʠʚʥʳʭ ʠʟʤʝʥʝʥʠʡ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʩʧʠʪʘʥʥʠʢʘ (ʧʦʪʨʝʙʥʦʩʪʝʡ, ʫʩʪʘʥʦʚʦʢ, ʦʪʥʦʰʝʥʠʡ, 

ʩʦʩʪʦʷʥʠʡ, ʤʦʜʝʣʝʡ ʧʦʚʝʜʝʥʠʷ). 

ʕʪʦ ʚʦʟʜʝʡʩʪʚʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʫʣʴʪʫʨʳ 

ʧʦʚʝʜʝʥʠʷ, ʢʫʣʴʪʫʨʳ ʯʝʣʦʚʝʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ ʠ ʙʝʩʢʦʥʬʣʠʢʪʥʦʛʦ 

ʦʙʱʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʚ ʗʧʦʥʠʠ ʫʜʝʣʷʶʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʥʨʘʚʩʪʚʝʥʥʦʩʪʠ, 

ʪʨʘʜʠʮʠʦʥʥʦ ʚ ʰʢʦʣʘʭ ʧʨʝʧʦʜʘʶʪ ʧʨʝʜʤʝʪ çʕʪʠʢʘè (1 ʯʘʩ ʚ ʥʝʜʝʣʶ ʩ 1-ʛʦ 

ʧʦ 12 ʢʣʘʩʩ), ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʬʘʢʪʦʨʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʤʦʨʘʣʠ ʷʧʦʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ [6].  

ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ ʧʨʦʙʣʝʤʘ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘʭʦʜʠʪʩʷ ʟʘ 

ʨʘʤʢʘʤʠ ʣʦʛʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʫ ʥʝʢʦʪʦʨʳʭ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ 

ʨʘʙʦʪʥʠʢʦʚ ʦʪʩʫʪʩʪʚʫʶʪ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʝ ʫʤʝʥʠʷ, ʧʨʠ ʵʪʦʤ ʚ ʦʙʱʝʥʠʠ 

ʷʨʢʦ ʚʳʨʘʞʘʝʪʩʷ ʦʙʝʟʣʠʯʠʚʘʥʠʝ, ʢʘʢ ʚ ʦʪʥʦʰʝʥʠʠ ʩ ʦʙʫʯʘʶʱʠʤʠʩʷ, ʪʘʢ ʠ ʚ 

ʦʪʥʦʰʝʥʠʠ ʩ ʢʦʣʣʝʛʘʤʠ. ʊʘʢʦʝ ʷʚʣʝʥʠʝ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ ʚ 

ʧʨʦʮʝʩʩʝ ʢʫʨʩʦʚʳʭ ʠ ʜʨʫʛʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʚʳʛʣʷʜʠʪ ʢʘʢ ʵʣʝʤʝʥʪ 

ʘʛʨʝʩʩʠʠ. ʀ ʵʪʦ ʥʘʩʪʦʨʘʞʠʚʘʝʪé 

ʇʦʵʪʦʤʫ ʨʘʙʦʪʥʠʢʘʤ ʦʙʨʘʟʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʘʢʮʝʥʪʠʨʦʚʘʪʴ 

ʚʥʠʤʘʥʠʝ ʥʘ ʢʫʣʴʪʫʨʝ ʦʙʱʝʥʠʷ ï ʚ ʤʝʨʫ ʫʤʝʥʠʡ ʠ ʩʧʦʩʦʙʥʦʩʪʝʡ ʧʝʜʘʛʦʛʘ 

ʚʳʙʠʨʘʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʬʦʨʤʳ, ʤʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʫʯʘʩʪʥʠʢʘʤʠ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ: ʫʯʘʱʠʤʠʩʷ, 

ʨʦʜʠʪʝʣʷʤʠ, ʢʦʣʣʝʛʘʤʠ. ʀ ʥʝ ʟʘʙʳʚʘʪʴ ʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʵʪʠʢʝ, ʢʘʢ ʦ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʥʦʨʤ ʠ ʧʨʘʚʠʣ ʧʦʚʝʜʝʥʠʷ ʧʝʜʘʛʦʛʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʥʨʘʚʩʪʚʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʆʙʱʝʥʠʝ ʧʨʦʥʠʟʳʚʘʝʪ ʚʩʶ ʩʠʩʪʝʤʫ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʜʣʷ ʫʯʠʪʝʣʷ ʦʚʣʘʜʝʪʴ ʪʝʭʥʠʢʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʦʙʱʝʥʠʷ ʠ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʤʘʩʪʝʨʩʪʚʘ ʧʦʜʯʝʨʢʠʚʘʣ ɸ.ʉ. ʄʘʢʘʨʝʥʢʦ: çʅʫʞʥʦ ʫʤʝʪʴ 

ʯʠʪʘʪʴ ʥʘ ʯʝʣʦʚʝʯʝʩʢʦʤ ʣʠʮʝ, ʥʘ ʣʠʮʝ ʨʝʙʝʥʢʘé ʇʝʜʘʛʦʛʠʯʝʩʢʦʝ 

ʤʘʩʪʝʨʩʪʚʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʩʪʘʥʦʚʢʝ ʛʦʣʦʩʘ ʚʦʩʧʠʪʘʪʝʣʷ ʠ 

ʚ ʫʧʨʘʚʣʝʥʠʠ ʩʚʦʠʤ ʣʠʮʦʤé ʇʝʜʘʛʦʛ ʥʝ ʤʦʞʝʪ ʥʝ ʠʛʨʘʪʴé ʆʪʩʶʜʘ 

ʩʣʝʜʫʝʪ, ʯʪʦ, ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʦʙʱʝʥʠʷ ʚʭʦʜʠʪ ʚ ʯʠʩʣʦ 

ʥʘʠʙʦʣʝʝ ʪʨʫʜʥʳʭ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʚʩʪʘʶʪ ʧʝʨʝʜ ʧʝʜʘʛʦʛʦʤè [3]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʜʘʛʦʛʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʟʘʚʠʩʠʪ ʦʪ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʪʝʭʥʠʢʠ, ʪ.ʝ. ʫʤʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʡ 

ʧʩʠʭʦʬʠʟʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʚʦʩʧʠʪʘʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ. ʕʪʦ ʠ 

ʚʣʘʜʝʥʠʝ ʢʦʤʧʣʝʢʩʦʤ ʧʨʠʝʤʦʚ, ʢʦʪʦʨʳʝ ʜʘʶʪ ʫʯʠʪʝʣʶ ʚʦʟʤʦʞʥʦʩʪʴ 

ʛʣʫʙʞʝ, ʷʨʯʝ, ʪʘʣʘʥʪʣʠʚʝʝ ʦʙʥʘʨʫʞʠʪʴ ʩʚʦʶ ʧʦʟʠʮʠʶ ʠ ʜʦʩʪʠʯʴ ʫʩʧʝʭʦʚ ʚ 

ʚʦʩʧʠʪʘʪʝʣʴʥʦʡ ʨʘʙʦʪʝ [8].   

ʈʘʟʣʠʯʘʶʪ ʚʥʫʪʨʝʥʥʶʶ ʪʝʭʥʠʢʫ ʫʯʠʪʝʣʷ ï ʨʫʢʦʚʦʜʩʪʚʦ ʚʥʫʪʨʝʥʥʠʤ 

ʧʩʠʭʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ ʣʠʯʥʦʩʪʠ: ʫʚʝʨʝʥʥʦʩʪʴ ʚ ʩʝʙʝ, ʦʧʪʠʤʠʟʤ, 

ʦʪʩʫʪʩʪʚʠʝ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʠ ʩʪʨʘʭʘ ʧʝʨʝʜ ʜʝʪʴʤʠ, ʥʘʣʠʯʠʝ 

ʚʦʣʝʚʳʭ ʢʘʯʝʩʪʚ (ʩʘʤʦʦʙʣʘʜʘʥʠʝ, ʮʝʣʝʫʩʪʨʝʤʣʝʥʥʦʩʪʴ, ʨʝʰʠʪʝʣʴʥʦʩʪʴ), 

ʶʤʦʨ, ʨʘʟʨʷʜʢʘ ʦʪ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʵʤʦʮʠʡ, ʢʦʥʪʨʦʣʴ ʩʦʙʩʪʚʝʥʥʦʛʦ 
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ʬʠʟʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʪ.ʜ. 

ʀ ʚʥʝʰʥʷʷ ʪʝʭʥʠʢʘ ʫʯʠʪʝʣʷ ï ʚʝʨʙʘʣʴʥʳʝ ʠ ʥʝʚʝʨʙʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ 

ʧʨʦʷʚʣʝʥʠʷ ʦʪʥʦʰʝʥʠʷ ʢ ʫʯʝʥʠʢʫ, ʛʘʨʤʦʥʠʯʝʩʢʦʝ ʝʜʠʥʩʪʚʦ ʚʥʫʪʨʝʥʥʝʛʦ 

ʩʦʜʝʨʞʘʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʚʥʝʰʥʝʛʦ ʝʛʦ ʧʨʦʷʚʣʝʥʠʷ, ʵʪʦ 

- ʬʠʟʠʦʛʥʦʤʠʢʘ ï ʵʢʩʧʨʝʩʩʠʷ ʣʠʮʘ ʠ ʬʠʛʫʨʳ;  

- ʘʨʪʝʬʘʢʪʳ ï ʦʜʝʞʜʘ, ʢʦʩʤʝʪʠʢʘ, ʧʨʠʯʝʩʢʘ; 

- ʩʠʩʪʝʤʘ ʟʘʧʘʭʦʚ ï ʝʩʪʝʩʪʚʝʥʥʳʝ, ʠʩʢʫʩʩʪʚʝʥʥʳʝ; 

- ʪʘʢʝʩʠʢʘ ï ʩʠʩʪʝʤʘ ʧʨʠʢʦʩʥʦʚʝʥʠʡ ʠ ʧʦʞʘʪʠʡ ʨʫʢʠ; 

- ʧʨʦʩʦʜʠʢʘ ï ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʦʣʦʩʘ (ʪʝʤʧ, ʪʝʤʙʨ, ʚʳʩʦʪʘ, 

ʛʨʦʤʢʦʩʪʴ, ʫʜʘʨʝʥʠʝ, ʘʢʮʝʥʪʳ); 

- ʵʢʩʪʨʘʣʠʥʛʚʠʩʪʠʢʘ ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʘʫʟ, ʧʦʢʘʰʣʠʚʘʥʠʝ, ʩʤʝʭ, 

ʧʣʘʯ;  

- ʢʠʥʝʩʠʢʘ ï ʢʦʤʤʫʥʠʢʘʪʠʚʥʦ-ʟʥʘʯʠʤʳʝ ʜʚʠʞʝʥʠʷ (ʤʠʤʠʢʘ, ʞʝʩʪʳ, 

ʦʩʘʥʢʘ, ʧʦʟʘ, ʧʦʭʦʜʢʘ, ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʛʣʘʟ, ʧʦʯʝʩʳʚʘʥʠʝ, 

ʧʦʪʠʨʘʥʠʝ ʨʫʢ);  

- ʧʨʦʢʩʝʤʠʢʘ ï ʜʠʩʪʘʥʮʠʷ, ʚʟʘʠʤʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʚʦ ʚʨʝʤʷ ʦʙʱʝʥʠʷ, 

ʟʘʜʝʨʞʢʘ ʜʝʡʩʪʚʠʡ, ʦʧʦʟʜʘʥʠʷ, ʚʨʝʤʷ ʦʙʱʝʥʠʷ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘ ʬʦʥʝ ʧʘʥʜʝʤʠʠ ʘʢʪʫʘʣʴʥʳʤʠ ʷʚʣʷʶʪʩʷ 

ʦʩʦʙʝʥʥʦʩʪʠ ʩʦʮʠʘʣʴʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ ʚ ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ. ʅʦ 

ʚʦʟʥʠʢʘʶʪ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʤʦʤʝʥʪʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʚʦʧʨʦʩʘʤʠ ʢʦʤʤʫʥʠʢʘʮʠʠ ʚ ʚʠʨʪʫʘʣʴʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʅʘʧʨʠʤʝʨ, 

ʟʘʪʨʫʜʥʝʥʥʦʝ ʧʦʥʠʤʘʥʠʝ ʥʝʚʝʨʙʘʣʴʥʳʭ ʩʧʦʩʦʙʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ.  

ʆʙʫʩʣʦʚʣʝʥʦ ʵʪʦ ʪʝʤ, ʯʪʦ, ʧʦ ʤʥʝʥʠʶ ʫʯʝʥʳʭ, ʩʘʤʘ ʠʥʪʝʨʥʝʪ-

ʢʦʤʤʫʥʠʢʘʮʠʷ ï ʜʦʩʪʘʪʦʯʥʦ ʥʦʚʦʝ ʷʚʣʝʥʠʝ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʠ ʢʘʢ 

ʩʦʮʠʘʣʴʥʦʝ ʷʚʣʝʥʠʝ ʜʦ ʢʦʥʮʘ ʥʝ ʠʟʫʯʝʥʘ, ʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʩʦʯʝʪʘʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʚʠʜʦʚ 

ʠʥʪʝʨʥʝʪ-ʢʦʤʤʫʥʠʢʘʮʠʡ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʦʪʩʫʪʩʪʚʠʝ 

ʣʠʯʥʦʛʦ ʢʦʥʪʘʢʪʘ ʧʫʪʝʤ ʚʠʨʪʫʘʣʴʥʦʛʦ ʦʙʱʝʥʠʷ [2, 8]. 

ʇʝʜʘʛʦʛʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʨʘʩʢʨʳʚʘʝʪʩʷ ʠ ʚ ʧʨʦʮʝʩʩʝ ʵʢʦʣʦʛʠʟʘʮʠʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʝʛʦ ʩʦʮʠʘʣʴʥʦʡ ʦʙʫʩʣʦʚʣʝʥʥʦʩʪʴʶ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʠʨʦʜʳ ʠ ʦʙʱʝʩʪʚʘ. ʆʩʦʙʝʥʥʦ ʚʘʞʥʦ ʵʪʦ ʜʝʣʘʪʴ ʩ 

ʧʦʤʦʱʴʶ ʧʨʠʤʝʨʦʚ, ʙʣʠʟʢʠʭ ʠ ʧʦʥʷʪʥʳʭ ʫʯʘʱʠʤʩʷ. ʕʢʦʣʦʛʠʯʝʩʢʠ 

ʥʨʘʚʩʪʚʝʥʥʳʤʠ ʙʫʜʫʪ ʣʠʰʴ ʪʘʢʠʝ ʚʠʜʳ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʦʭʨʘʥʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʩʨʝʜʳ 

ʦʙʠʪʘʥʠʷ, ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ 

ʥʝʦʪʜʝʣʠʤʳ ʦʪ ʵʢʦʣʦʛʠʠ, ʝʝ ʧʨʘʚʠʣ ʠ ʟʘʢʦʥʦʚ.  ʆʥʠ ʜʦʣʞʥʳ ʩʦʩʪʘʚʣʷʪʴ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʫʶ ʙʘʟʫ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ, ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʯʝʣʦʚʝʢʘ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʦʩʥʦʚʫ 

ʛʘʨʤʦʥʠʯʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʠʩʪʝʤʳ çʏʝʣʦʚʝʢ ï ʆʙʱʝʩʪʚʦ ï ʇʨʠʨʦʜʘè [7].   

ʅʘ ʫʨʦʢʘʭ ʪʝʭʥʦʣʦʛʠʠ ʨʝʘʣʠʟʫʶʪʩʷ ʥʘʫʯʥʳʝ ʦʩʥʦʚʳ ʪʝʭʥʦʣʦʛʠʠ 

ʦʙʨʘʙʦʪʢʠ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʳ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʟʜʝʣʠʡ, ʚʳʜʝʣʷʶʪʩʷ ʠ ʦʙʦʙʱʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ ʧʨʦʮʝʩʩʝ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʟʜʝʣʠʡ ʚʳʷʩʥʷʶʪʩʷ 
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ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʠʢʠ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʶʜʝʡ ʚ 

ʥʘʨʦʜʥʦʤ ʭʦʟʷʡʩʪʚʝ, ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ, 

ʨʘʟʲʷʩʥʷʝʪʩʷ ʠ ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʧʨʦʜʫʤʘʥʥʦʩʪʴ ʨʝʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʚʦʧʨʦʩʦʚ [5]. 

ʇʨʦʛʨʝʩʩ ʚ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʝ ʚʦʩʧʠʪʘʥʠʷ ʠ ʦʙʫʯʝʥʠʷ ʜʝʪʝʡ, 

ʧʦʩʧʦʩʦʙʩʪʚʦʚʘʣ ʪʦʤʫ, ʯʪʦ ʩʪʘʣʠ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʩ ʮʝʣʴʶ ʫʩʠʣʝʥʠʷ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʫʯʘʱʠʭʩʷ. 

ɺʘʞʥʦʩʪʴ ʚʦʟʜʝʡʩʪʚʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʩʦʮʠʘʣʴʥʦ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʠ ʠ 

ʧʝʜʘʛʦʛʠʯʝʩʢʠ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʥʘʧʨʷʞʝʥʥʦʩʪʴ 

ʯʝʣʦʚʝʢʘ ʪʘʢ ʚʝʣʠʢʘ, ʯʪʦ ʧʨʠʢʦʩʥʦʚʝʥʠʝ ʚʦʩʧʠʪʘʪʝʣʷ ʜʦʣʞʥʦ ʙʳʪʴ ʚʝʩʴʤʘ 

ʪʦʥʢʠʤ, ʠʩʢʫʩʥʳʤ. ʀʥʘʯʝ ʛʦʚʦʨʷ, ʪʨʝʙʫʝʪʩʷ ʫʤʝʥʠʝ ʦʨʛʘʥʠʟʦʚʘʪʴ 

ʚʦʟʜʝʡʩʪʚʠʝ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʝʛʦ ʢʦʥʝʯʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʩʪʘʣʦ 

ʤʝʞʣʠʯʥʦʩʪʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʧʠʩʘʥʳ ʠʛʨʦʚʳʝ ʤʝʪʦʜʳ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʶʪ ʫʯʠʪʝʣʶ ʨʘʟʚʠʚʘʪʴ ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʰʢʦʣʴʥʠʢʦʚ 

ʥʘ ʫʨʦʢʘʭ ʪʝʭʥʦʣʦʛʠʠ. ɼʘʥʥʳʝ ʤʝʪʦʜʳ ʨʘʟʚʠʚʘʶʪ ʠʥʪʝʨʝʩ ʢ ʟʘʥʷʪʠʷʤ ʚ 5-7 

ʢʣʘʩʩʘʭ.  ʇʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʨʝʘʣʠʟʘʮʠʠ ʠʛʨʦʚʳʭ ʤʝʪʦʜʦʚ: ʩʦʨʝʚʥʦʚʘʥʠʷ, 
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ʚʦʟʤʦʞʥʦʩʪʠ  ʧʨʠʤʝʥʝʥʠʷ ʠʛʨʦʚʳʭ ʤʦʤʝʥʪʦʚ ʜʣʷ ʨʝʬʣʝʢʩʠʠ ʫʨʦʢʘ. 
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Abstract. This article describes game methods that allow the teacher to 

develop the cognitive activity of students in technology lessons. These methods 

develop interest in classes in grades 5-7. Examples of the implementation of 

game methods are given: competitions, puzzles, word comparisons, research, 

unusual situations, etc. and the possibility of using games for lesson reflection.  

Keywords: teacher, method, association, game, competition, situation, 

surprise, scientific phenomena, events, emotion, visibility, information, 

cognition, reflection, technology lesson. 

 

ʉʦʚʨʝʤʝʥʥʳʝ ʜʝʪʠ ʧʝʨʝʛʨʫʞʝʥʳ ʠʥʬʦʨʤʘʮʠʝʡ, ʧʨʠʯʝʤ ʤʥʦʛʦ ʯʘʩʪʦ 

ʥʝʥʫʞʥʦʡ ʠʤ, ʪʦ ʝʩʪʴ ʥʝ ʦʯʝʥʴ ʧʦʣʝʟʥʦʡ, ʠ ʯʘʩʪʦ ʦʥʠ ʥʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ 

ʪʦʤ, ʯʪʦ ʤʳ, ʫʯʠʪʝʣʷ, ʩʪʘʨʘʝʤʩʷ ʠʤ ʜʦʥʝʩʪʠ ʥʘ ʫʨʦʢʘʭ. ʅʘʰʘ ʟʘʜʘʯʘ ʦʯʝʥʴ 

ʦʩʣʦʞʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʡ ʨʝʙʝʥʦʢ ʠʥʦʛʜʘ ʣʫʯʰʝ ʥʘʩ 

ʦʨʠʝʥʪʠʨʫʝʪʩʷ ʚ ʠʥʪʝʨʥʝʪʝ ʠ ʟʘʠʥʪʝʨʝʩʦʚʘʪʴ ʠʭ ʧʨʝʟʝʥʪʘʮʠʝʡ ʦʯʝʥʴ 

ʪʨʫʜʥʦ, ʘ ʠʥʦʛʜʘ ʥʝʚʦʟʤʦʞʥʦ, ʧʦʵʪʦʤʫ ʥʘʩʪʘʣʦ ʚʨʝʤʷ çʩʣʦʚʝʩʥʳʭ ʬʦʨʤè. 
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ʈʝʙʝʥʢʘ ʥʝʦʙʭʦʜʠʤʦ ʧʦʚʝʨʥʫʪʴ ʥʘ 3600 ʠ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʚ ʞʠʟʥʝʥʥʦʡ 

ʩʠʪʫʘʮʠʠ ʪʦʞʝ ʤʥʦʛʦ ʠʥʪʝʨʝʩʥʦʛʦ. 

ɿʘʥʠʤʘʪʝʣʴʥʳʡ ʤʘʪʝʨʠʘʣ ʜʦʣʞʝʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʚʦʟʨʘʩʪʥʳʤ 

ʦʩʦʙʝʥʥʦʩʪʷʤ ʫʯʘʱʠʭʩʷ, ʫʨʦʚʥʶ ʠʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ. ɼʣʷ 

ʫʯʝʥʠʢʦʚ ʵʣʝʤʝʥʪʦʤ ʟʘʥʠʤʘʪʝʣʴʥʦʩʪʠ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʥʝ ʪʦʣʴʢʦ 

ʨʘʟʛʘʜʳʚʘʥʠʝ ʢʨʦʩʩʚʦʨʜʘ, ʯʘʡʥʚʦʨʜʘ, ʛʦʣʦʚʦʣʦʤʢʠ, ʨʝʙʫʩʘ, ʥʦ ʠ ʯʪʝʥʠʝ 

ʠʣʠ ʧʨʦʩʣʫʰʠʚʘʥʠʝ ʬʨʘʛʤʝʥʪʦʚ ʠʟ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʣʝʛʝʥʜ, 

ʩʢʘʟʘʥʠʡ, ʬʘʥʪʘʩʪʠʯʝʩʢʠʭ ʨʘʩʩʢʘʟʦʚ ʦʙ ʠʟʚʝʩʪʥʳʭ ʚʝʱʘʭ, ʣʶʜʷʭ, ʩʦʙʳʪʠʷʭ 

[1, ʩ.23]. 

ʕʣʝʤʝʥʪ ʟʘʥʠʤʘʪʝʣʴʥʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʤʳʩʣʠʪʝʣʴʥʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʫʯʝʥʠʢʘ, ʧʦʜʛʦʪʦʚʠʪʴ ʝʛʦ ʢ ʠʟʫʯʝʥʠʶ ʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ, 

ʧʦʚʪʦʨʠʪʴ ʨʘʥʝʝ ʠʟʫʯʝʥʥʫʶ ʪʝʤʫ ʠʣʠ ʙʣʦʢ ʪʝʤ ʥʘ ʫʨʦʢʝ.  
 

ʄʝʪʦʜ çɸʩʩʦʮʠʘʮʠʠè: ʜʦʧʦʣʥʠʪʴ ʩʣʦʚʘ ʥʘ ʜʘʥʥʫʶ ʙʫʢʚʫ, 

ʨʘʟʚʠʚʘʝʪ ʧʦʟʥʘʚʘʪʝʣʴʥʳʝ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʫʯʝʙʥʳʝ ʜʝʡʩʪʚʠʷ  

ʂ 

ʆ 

ʄ 

ʌ 

ʆ 

ʈ 

ʊ 

ï ʢʨʘʩʦʪʘé.                                          ʋ    __________________ 

ï ʦʨʛʘʥʠʯʥʦʩʪʴé                                 ʖ   __________________  

ï ʤʘʤʘé                                                ʊ     ___________________ 

ï ʬʘʥʪʘʟʠʷé 

ï ʦʪʜʳʭé    

ï ʨʘʜʦʩʪʴé 

ï ʪʝʧʣʦ                                                                                               
 

ʅʘʧʨʠʤʝʨ, ʥʘ ʫʨʦʢʝ ʚ 5 ʢʣʘʩʩʝ ʧʦ ʪʝʤʝ çɻʦʨʷʯʠʝ ʥʘʧʠʪʢʠè ʵʣʝʤʝʥʪʦʤ 

ʟʘʥʠʤʘʪʝʣʴʥʦʩʪʠ ʩʣʫʞʘʪ ʣʝʛʝʥʜʳ ʦʙ ʦʪʢʨʳʪʠʷʭ ʯʝʣʦʚʝʢʦʤ ʜʘʥʥʳʭ 

ʥʘʧʠʪʢʦʚ, ʨʝʘʣʠʟʦʚʘʥʥʳʝ ʥʘ ʩʣʘʡʜʘʭ ʧʨʝʟʝʥʪʘʮʠʠ ʚ ʚʠʜʝ ʨʠʩʫʥʢʦʚ, ʬʦʪʦ, 

ʪʝʢʩʪʘ ʠ ʤʫʟʳʢʘʣʴʥʦʛʦ ʦʬʦʨʤʣʝʥʠʷ ï ʵʪʦ ʥʦʚʳʡ ʤʘʪʝʨʠʘʣ ʥʘ ʫʨʦʢʝ.  

ʅʘ ʫʨʦʢʝ çɹʳʪʦʚʘʷ ʰʚʝʡʥʘʷ ʤʘʰʠʥʘ. ʀʩʪʦʨʠʷ ʩʦʟʜʘʥʠʷ ʰʚʝʡʥʦʡ 

ʤʘʰʠʥʳè ï ʚʠʜʝʦʨʦʣʠʢʠ ʦʙ ʠʩʪʦʨʠʠ ʩʦʟʜʘʥʠʷ ʰʚʝʡʥʦʡ ʤʘʰʠʥʳ ʠ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ, ʯʪʦ ʩʪʘʨʳʝ ʤʘʰʠʥʳ ʣʫʯʰʝ ʚ ʨʘʙʦʪʝ, ʥʝʞʝʣʠ ʩʦʚʨʝʤʝʥʥʳʝ 

ʰʚʝʡʥʳʝ ʤʘʰʠʥʳ. 
 

ʀʛʨʘ-ʩʦʨʝʚʥʦʚʘʥʠʝ çʂʪʦ ʙʳʩʪʨʝʝè 
ʇʨʦʜʦʣʞʘʝʤ ʟʘʨʘʙʘʪʳʚʘʪʴ ʙʘʣʣʳ! 

ʊʝʧʝʨʴ ʥʘʰʘ ʟʘʜʘʯʘ ï ʚʩʧʦʤʥʠʪʴ ʫʩʪʨʦʡʩʪʚʦ ʰʚʝʡʥʦʡ ʤʘʰʠʥʳ.   

ʀʩʧʦʣʴʟʫʷ ʢʘʨʪʦʯʢʠ ʟʘʜʘʥʠʷ, ʢʘʞʜʘʷ ʢʦʤʘʥʜʘ ʜʦʣʞʥʘ ʥʘʡʪʠ ʥʘ 

ʰʚʝʡʥʦʡ ʤʘʰʠʥʝ ʨʝʛʫʣʷʪʦʨʳ ʠ ʤʘʰʠʥʥʫʶ ʠʛʣʫ, ʥʘʟʚʘʚ ʠ ʫʢʘʟʘʚ ʚʩʝ 

ʦʩʪʘʣʴʥʳʝ ʠʟʫʯʝʥʥʳʝ ʚ 5 ʢʣʘʩʩʝ ʜʝʪʘʣʠ ʤʘʰʠʥ.  

ʂʨʦʤʝ ʪʦʛʦ, ʥʫʞʥʦ ʚʩʧʦʤʥʠʪʴ, ʢʘʢ ʧʦʜʛʦʪʦʚʠʪʴ ʰʚʝʡʥʫʶ ʤʘʰʠʥʫ ʢ 

ʨʘʙʦʪʝ.  

ɺ 6 ʢʣʘʩʩʝ ʧʦ ʪʝʤʝ çʊʢʘʥʠ ʠʟ ʭʠʤʠʯʝʩʢʠʭ ʚʦʣʦʢʦʥè ï 

ʧʦʟʥʘʚʘʪʝʣʴʥʳʡ ʤʘʪʝʨʠʘʣ ʦ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʭ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʪʢʘʥʝʡ ʵʪʦ, 

ʢʦʥʝʯʥʦ, ʠʥʪʝʨʝʩʥʦ, ʥʦ ʢʘʢ ʨʘʙʦʪʘʣʠ ʨʘʥʴʰʝ ʠ ʧʦʣʫʯʘʣʠ ʪʢʘʥʠ ʥʝ ʭʫʞʝ, 

ʪʘʢʦʝ ʩʨʘʚʥʝʥʠʝ ʚʳʟʳʚʘʝʪ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ.  
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ʉʠʪʫʘʮʠʷ:  
ʇʨʝʜʩʪʘʚʴʪʝ, ʟʘʚʪʨʘ ʢ ʥʘʤ  ʚ ʰʢʦʣʫ ʧʨʠʝʟʞʘʝʪ çɸʛʠʪʧʦʝʟʜè,  ʘ ʥʘʰʘ 

ʪʝʭʥʠʯʢʘ ʨʝʰʠʣʘ ʧʦʩʪʠʨʘʪʴ ʟʘʥʘʚʝʩʢʠ ʚ ʢʦʨʠʜʦʨʝ. ɺʩʝ ʙʳʣʦ ʙʳ ʭʦʨʦʰʦ, 
ʝʩʣʠ ʙʳ ʦʥʘ ʫʩʪʘʥʦʚʠʣʘ ʩʪʠʨʘʣʴʥʫʶ ʤʘʰʠʥʫ ʥʘ ʱʘʜʷʱʠʡ ʨʝʞʠʤ, ʥʦ ʧʦ 
ʥʝʚʥʠʤʘʪʝʣʴʥʦʩʪʠ ʨʝʞʠʤ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʥʘ ʩʪʠʨʢʫ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʪʢʘʥʝʡ 
[2, ʩ.78]. 

ɺ 7 ʢʣʘʩʩʝ ʧʦ ʪʝʤʝ çɺʳʰʠʚʢʘè ʫʯʘʱʠʝʩʷ ʟʥʘʢʦʤʷʪʩʷ ʩ ʠʩʪʦʨʠʝʡ 
ʨʘʟʚʠʪʠʷ ʨʫʢʦʜʝʣʠʷ, ʦʩʥʦʚʥʳʤʠ ʦʨʥʘʤʝʥʪʘʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ, 
ʧʨʠʤʝʥʷʝʤʳʤʠ ʚ ʥʘʨʦʜʥʦʤ ʜʝʢʦʨʘʪʠʚʥʦ-ʧʨʠʢʣʘʜʥʦʤ ʪʚʦʨʯʝʩʪʚʝ ʩ 
ʧʦʤʦʱʴʶ ʚʠʨʪʫʘʣʴʥʦʡ ʵʢʩʢʫʨʩʠʠ ʧʦ ʟʘʣʘʤ ʤʫʟʝʝʚ ʵʪʥʦʛʨʘʬʠʠ ʠʣʠ ʧʦʢʘʟʦʤ 
ʚʳʧʦʣʥʝʥʥʦʡ ʨʦʜʩʪʚʝʥʥʠʮʝʡ ʠʣʠ ʫʯʝʥʠʮʝʡ ʨʘʙʦʪʳ, ʢʘʢ ʪʚʦʨʯʝʩʢʠʡ ʧʨʦʝʢʪ; 
ʧʦʢʘʟ ʩʘʤʦʡ ʨʘʙʦʪʳ ʚʳʟʳʚʘʝʪ ʚʦʩʭʠʱʝʥʠʝ. 

ʕʤʦʮʠʦʥʘʣʴʥʳʝ ʧʝʨʝʞʠʚʘʥʠʷ ʚʳʟʳʚʘʶʪ ʧʨʠʝʤʳ ʫʜʠʚʣʝʥʠʷ.  
ʅʝʦʙʳʯʥʦʩʪʴ ʧʨʠʚʦʜʠʤʦʛʦ ʬʘʢʪʘ, ʧʘʨʘʜʦʢʩʘʣʴʥʦʩʪʴ ʦʧʳʪʘ, 

ʜʝʤʦʥʩʪʨʠʨʫʝʤʦʛʦ ʥʘ ʫʨʦʢʝ, ʛʨʘʥʜʠʦʟʥʦʩʪʴ ʮʠʬʨ ï ʚʩʝ ʵʪʦ ʥʝʠʟʤʝʥʥʦ 
ʚʳʟʳʚʘʝʪ ʛʣʫʙʦʢʠʝ ʵʤʦʮʠʦʥʘʣʴʥʳʝ ʧʝʨʝʞʠʚʘʥʠʷ ʫ ʰʢʦʣʴʥʠʢʦʚ.  

ʅʘʧʨʠʤʝʨ, ʧʦ ʨʘʟʜʝʣʫ çʂʫʣʠʥʘʨʠʷè ʚ 5-7 ʢʣʘʩʩʘʭ ʩʦʦʙʱʝʥʠʝ ʦ ʪʦʤ, 
ʯʪʦ ʯʘʡ ʢʘʢ ʥʘʧʠʪʦʢ ʙʳʣ ʠʟʚʝʩʪʝʥ ʝʱʝ 3000 ʣʝʪ ʜʦ ʥʘʰʝʡ ʵʨʳ, ʘ ʚ ʈʦʩʩʠʠ 
ʧʦʷʚʠʣʩʷ ʚ 17 ʚʝʢʝ; ʢʦʬʝ ʧʨʦʧʠʩʳʚʘʣʠ ʣʝʢʘʨʠ ʢʘʢ ʣʝʢʘʨʩʪʚʦ ʦʪ çʭʘʥʜʨʳ ʠ 
ʧʣʦʭʦʛʦ ʥʘʩʪʨʦʝʥʠʷè, ʰʦʢʦʣʘʜ ʧʦʣʫʯʠʣ ʩʚʦʝ ʠʤʷ ʦʪ ʚʩʝʤʦʛʫʱʝʛʦ 
ʘʮʪʝʢʩʢʦʛʦ ʙʦʛʘ ʏʦʢʦʘʪʣʴ ʠ ʝʛʦ ʧʠʣʠ, ʚ ʧʣʠʪʢʘʭ ʰʦʢʦʣʘʜ ʧʦʷʚʠʣʩʷ ʚ 
ʧʨʦʜʘʞʝ ʚ 1659 ʛʦʜʫ, çʏʝʨʥʳʡ ʢʘʢ ʥʦʯʴ, ʛʦʨʷʯʠʡ, ʢʘʢ ʦʛʦʥʴ, ʯʠʩʪʳʡ, ʢʘʢ 
ʘʥʛʝʣ, ʩʣʘʜʢʠʡ, ʢʘʢ ʧʦʮʝʣʫʡ ʣʶʙʚʠè ï ʵʪʠ ʩʣʦʚʘ ʷʚʣʷʶʪʩʷ ʷʨʢʦʡ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʩʚʦʡʩʪʚ ʢʦʬʝ; ʰʝʣʢʦʚʦʝ ʚʦʣʦʢʥʦ ʧʨʦʠʟʚʦʜʷʪ ʢʫʢʦʣʢʠ 
ʥʝʚʟʨʘʯʥʦʡ ʥʘ ʚʠʜ ʙʘʙʦʯʢʠ ʧʦʜ ʥʘʟʚʘʥʠʝʤ ʪʫʪʦʚʳʡ ʰʝʣʢʦʧʨʷʜ; ʩʳʨʴʝʤ ʜʣʷ 
ʤʥʦʛʠʭ ʩʦʚʨʝʤʝʥʥʳʭ ʪʢʘʥʝʡ ʩʣʫʞʠʪ ʛʘʟ, ʫʛʦʣʴ ʠ ʜʨʝʚʝʩʠʥʘ [3 - 5]. ʆʜʥʠʤ 
ʠʟ ʧʨʠʝʤʦʚ ʘʢʪʠʚʠʟʘʮʠʠ  ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʥʘʫʯʥʳʭ ʠ 
ʞʠʪʝʡʩʢʠʭ ʪʦʣʢʦʚʘʥʠʡ ʦʪʜʝʣʴʥʳʭ ʷʚʣʝʥʠʡ, ʩʚʦʡʩʪʚ.  

ʅʘʧʨʠʤʝʨ, ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʩʚʦʡʩʪʚ ʛʦʨʷʯʠʭ ʥʘʧʠʪʢʦʚ ʠ ʩʚʷʟʠ ʵʪʠʭ 
ʩʚʦʡʩʪʚ ʩ ʚʝʱʝʩʪʚʘʤʠ, ʩʦʜʝʨʞʘʱʠʤʠʩʷ ʚ ʯʘʝ, ʢʦʬʝ ʠ ʢʘʢʘʦ ʠ ʠʭ ʚʣʠʷʥʠʝʤ 
ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ. 

 

ɻʦʜ ʌʀʆ ʉʦʙʳʪʠʷ 

ɺ ʢʦʥʮʝ  

XX ʚ. 

ʃʝʦʥʘʨʜʦ  

ʜʘ ɺʠʥʯʠ 

ʇʝʨʚʳʡ ʧʨʦʝʢʪ ʰʚʝʡʥʦʡ ʤʘʰʠʥʳ. 

1775 ʛ. ʂʘʨʣ ɺʝʟʝʡʥʪʘʣʴ 

ɸʥʛʣʠʷ  

ʈʫʯʥʘʷ ʰʚʝʡʥʘʷ ʤʘʰʠʥʘ ʦʜʥʦʥʠʪʦʯʥʘʷ. 

1808 ʛ. ɼ. ʇʠʨʠ 
ɸʥʛʣʠʷ  

ʐʚʝʡʥʘʷ ʤʘʰʠʥʢʘ ʦʜʥʦʥʠʪʦʯʥʘʷ. ʅʦ ʚʩʝ ʵʪʠ 
ʤʘʰʠʥʳ ʙʳʣʠ ʝʱʝ ʥʝ ʩʦʚʝʨʰʝʥʥʳ: ʰʦʚ ʯʘʩʪʦ 
ʨʘʩʧʫʩʢʘʣʩʷ, ʩʢʦʨʦʩʪʴ ʧʦʰʠʚʘ ʙʳʣʘ ʥʠʟʢʦʡ. 

1834 ʛ. ʋʦʣʪʝʨ ʍʘʥʪ 

ʉʐɸ 

ʇʝʨʚʘʷ ʰʚʝʡʥʘʷ ʤʘʰʠʥʘ ʜʚʫʭʥʠʪʦʯʥʘʷ  ʩ 

ʯʝʣʥʦʯʥʳʤ ʩʪʝʞʢʦʤ, ʚ ʢʦʪʦʨʦʡ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ 

ʚʝʨʭʥʷʷ ʠ ʥʠʞʥʷʷ ʥʠʪʢʠ. 

ɺ 1850 -

1851 ʛ.ʛ. 

ɸʣʝʥ ɺʠʣʴʩʦʥ ʠ 

ʀʩʘʘʢ ʄʝʨʨʠʪʘ 

 ɿʠʥʛʝʨ ʉʐɸ  

ʐʚʝʡʥʘʷ  ʤʘʰʠʥʘ ʜʦʚʝʜʝʥʘ ʧʨʘʢʪʠʯʝʩʢʠ ʜʦ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʚʠʜʘ ʠ ʠʤʝʣʘ  ʧʨʠʞʠʤʥʫʶ 

ʣʘʧʢʫ. 
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ɼʣʷ ʩʦʟʜʘʥʠʷ ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʩʠʪʫʘʮʠʡ ʚ ʭʦʜʝ ʫʨʦʢʦʚ ʙʦʣʴʰʦʝ 

ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʭʫʜʦʞʝʩʪʚʝʥʥʦʩʪʴ, ʷʨʢʦʩʪʴ, ʵʤʦʮʠʦʥʘʣʴʥʦʩʪʴ ʨʝʯʠ 

ʫʯʠʪʝʣʷ.  

ʆʜʥʘʢʦ, ʵʣʝʤʝʥʪʳ ʟʘʥʠʤʘʪʝʣʴʥʦʩʪʠ ʥʘ ʫʨʦʢʝ, ʫʩʠʣʝʥʥʳʝ ʟʚʫʢʦʤ, 

ʛʨʘʬʠʢʦʡ, ʚʠʜʝʦʠʥʬʦʨʤʘʮʠʝʡ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ ʧʨʝʟʝʥʪʘʮʠʠ, ʚʦʟʜʝʡʩʪʚʫʶʪ 

ʥʘ ʫʯʘʱʝʛʦʩʷ ʥʘʤʥʦʛʦ ʩʠʣʴʥʝʝ, ʯʝʤ ʪʦʣʴʢʦ ʩʣʦʚʦ ʫʯʠʪʝʣʷ, ʚʳʟʳʚʘʷ 

ʥʝʧʦʜʜʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʢ ʠʟʫʯʘʝʤʦʡ ʪʝʤʝ ʠ ʞʝʣʘʥʠʝ ʫʟʥʘʪʴ ʙʦʣʴʰʝ ʧʦ 

ʜʘʥʥʦʤʫ ʚʦʧʨʦʩʫ, ʚ ʜʘʣʴʥʝʡʰʝʤ ʬʦʨʤʠʨʫʷ ʫʩʪʦʡʯʠʚʫʶ ʤʦʪʠʚʘʮʠʶ 

ʠʟʫʯʝʥʠʷ ʜʘʥʥʦʛʦ ʧʨʝʜʤʝʪʘ.  
 

ʈʘʟʥʦʦʙʨʘʟʠʝ ʟʘʥʠʤʘʪʝʣʴʥʳʭ ʬʦʨʤ ʦʙʫʯʝʥʠʷ ʥʘ ʫʨʦʢʘʭ 

ʊʘʢʠʝ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ ʢʘʢ: ʠʛʨʳ-ʫʧʨʘʞʥʝʥʠʷ, ʩʦʩʪʷʟʘʥʠʷ, ʢʦʥʢʫʨʩʳ, 

ʞʠʚʦʝ, ʦʙʨʘʟʥʦʝ ʦʧʠʩʘʥʠʝ ʩʦʙʳʪʠʡ, ʵʧʠʟʦʜʘ, ʨʘʩʩʢʘʟ-ʟʘʜʘʯʘ, ʠʛʨʳ-

ʧʫʪʝʰʝʩʪʚʠʷ, ʰʘʨʘʜʳ, ʟʘʛʘʜʢʠ, ʢʫʨʴʝʟʳ, ʰʫʪʢʠ, ʢʦʥʢʫʨʩ ʥʘ ʙʳʩʪʨʦʝ 

ʦʪʳʩʢʘʥʠʝ ʦʰʠʙʦʢ ʠ ʪ.ʜ. ʩʦʟʜʘʶʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʬʦʥ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʨʘʩʧʦʣʘʛʘʶʪ ʢ ʚʳʧʦʣʥʝʥʠʶ ʪʝʭ ʟʘʜʘʥʠʡ, ʢʦʪʦʨʳʝ ʩʯʠʪʘʶʪʩʷ 

ʪʨʫʜʥʳʤʠ ʠ ʜʘʞʝ ʥʝʧʨʝʦʜʦʣʠʤʳʤʠ.  
 

ɹʣʠʮ-ʦʧʨʦʩ 

ɿʘʤʝʥʠ ʩʣʦʚʦʩʦʯʝʪʘʥʠʝ ʦʜʥʠʤ ʪʝʨʤʠʥʦʤ 

ɼʦʣʝʚʘʷ ʥʠʪʴ ï ʦʩʥʦʚʘ  

ʇʦʧʝʨʝʯʥʘʷ ʥʠʪʴ ï ʫʪʦʢ  

ʅʝ ʦʩʳʧʘʶʱʠʡʩʷ ʢʨʘʡ ʪʢʘʥʠ ï ʢʨʦʤʢʘ 

ʉʳʨʴʝ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʷʞʠ ï ʚʦʣʦʢʥʦ 

ɽʛʦ ʧʣʦʜ ï ʢʦʨʦʙʦʯʢʘ ï ʭʣʦʧʯʘʪʥʠʢ 

ʊʢʘʥʴ ʧʦʩʣʝ ʧʝʯʘʪʘʥʠʷ ï ʥʘʙʠʚʥʘʷ 

ʇʨʦʬʝʩʩʠʷ ʪʢʘʮʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ï ʪʢʘʯʠʭʘ 

ɿʘʢʦʥʯʝʥʥʳʡ ʨʠʩʫʥʦʢ ʪʢʘʮʢʦʛʦ ʧʝʨʝʧʣʝʪʝʥʠʷ ï ʨʘʧʧʦʨʪ 

ʇʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ ʧʨʷʞʠ ï ʧʨʷʜʝʥʠʝ. 
 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʟʝʥʪʘʮʠʠ ʥʘ ʫʨʦʢʝ ï ʵʪʦ ʧʨʠʤʝʥʝʥʠʝ 

ʥʘʛʣʷʜʥʦʛʦ ʤʝʪʦʜʘ ʠʣʣʶʩʪʨʘʮʠʡ ʚʦ ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʜʨʫʛʠʤʠ ʤʝʪʦʜʘʤʠ, 

ʧʦʟʚʦʣʷʶʱʠʤʠ ʨʘʟʚʠʚʘʪʴ ʤʳʰʣʝʥʠʝ ʫʯʘʱʠʭʩʷ ʠ ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʠʭ 

ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. 

ʀʟʫʯʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʯʘʩʪʠ ʤʥʦʛʠʭ ʪʝʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʙʣʘʩʪʠ 

çʊʝʭʥʦʣʦʛʠʷè ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʦʠʩʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʚʝʜʝʥʠʡ. ʅʘʯʠʥʘʷ 

ʩ 5 ʢʣʘʩʩʘ, ʫʯʘʱʠʝʩʷ ʧʦʣʫʯʘʶʪ ʟʘʜʘʥʠʷ ʧʦ ʧʦʠʩʢʫ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ, 

ʟʘʥʠʤʘʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ.  

ʅʘʧʨʠʤʝʨ, ʥʘʡʪʠ ʩʚʝʜʝʥʠʷ ʦ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʙʫʪʝʨʙʨʦʜʘ çʩʵʥʜʚʠʯè,  

ʦ ʚʠʜʘʭ ʙʫʪʝʨʙʨʦʜʦʚ ʠ ʠʩʪʦʨʠʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʘʥʥʳʭ ʥʘʟʚʘʥʠʡ, ʥʘʡʪʠ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʝʨʚʳʭ ʰʚʝʡʥʳʭ ʤʘʰʠʥʘʭ ʠ ʠʭ ʠʟʦʙʨʝʪʘʪʝʣʷʭ, ʚ 6 ʢʣʘʩʩʝ ï 

ʥʘʡʪʠ ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʘʟʣʠʯʥʳʭ ʢʨʫʧʘʭ, ʪʨʘʜʠʮʠʷʭ ʚʦʟʜʝʣʳʚʘʥʠʷ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʦʙʨʷʜʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ ʠʣʠ ʙʣʶʜʘʤʠ, 

ʧʨʠʛʦʪʦʚʣʝʥʥʳʤʠ ʠʟ ʥʠʭ ʠ ʪ.ʜ.; ʠʩʪʦʨʠʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʜʝʞʜʳ ʠ ʪ.ʜ.  
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ɺʦ ʚʨʝʤʷ ʧʦʠʩʢʘ ʬʦʨʤʠʨʫʶʪʩʷ ʧʦʟʥʘʚʘʪʝʣʴʥʳʝ  ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩ ʫʯʝʙʥʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʨʝʜʩʪʚ ʀʂʊ: ʠʩʢʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʚ ʙʠʙʣʠʦʪʝʢʝ, ʚ ʢʥʠʛʝ, ʚ ʩʣʦʚʘʨʝ, 

ʩʧʨʘʚʦʯʥʠʢʝ, ʚ ʢʦʤʧʴʶʪʝʨʥʦʡ ʙʘʟʝ ʜʘʥʥʳʭ, ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʜʦʢʫʤʝʥʪʝ, ʚ 

ʀʥʪʝʨʥʝʪʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤ.   
 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʛʨʦʚʳʭ ʤʦʤʝʥʪʦʚ ʜʣʷ ʨʝʬʣʝʢʩʠʠ 

çʂʪʦ ʙʳʩʪʨʝʝ çʜʦʧʨʳʛʘʝʪè ʜʦ ʬʠʥʠʰʘ, ʧʨʠ ʵʪʦʤ ʧʦʩʪʘʨʘʡʪʝʩʴ ʥʝ 

çʩʚʘʣʠʪʴʩʷ ʚ ʙʦʣʦʪʦè!è (ʵʪʦ ʟʘʜʘʥʠʝ ʦʯʝʥʴ ʥʨʘʚʠʪʩʷ ʤʦʠʤ ʫʯʝʥʠʢʘʤ. ʀ 

ʝʩʣʠ ʚ ʢʦʥʮʝ ʫʨʦʢʘ ʦʩʪʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʤʠʥʫʪ, ʦʥʠ ʩʘʤʠ ʧʨʦʩʷʪ ʚ ʵʪʫ ʠʛʨʫ 

ʧʦʠʛʨʘʪʴ. ʅʘ ʧʦʜʛʦʪʦʚʢʫ ʠʛʨʳ ʥʘʜʦ ʩʦʚʩʝʤ ʥʝʤʥʦʛʦ ʚʨʝʤʝʥʠ, ʜʦʩʪʘʪʦʯʥʦ 

ʥʘʨʠʩʦʚʘʪʴ çʢʦʯʢʠè ʚ ʩʚʦʠʭ ʪʝʪʨʘʜʷʭ). ɺ ʦʙʱʝʤ, ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʳʡ ʵʬʬʝʢʪ 

ʦʯʝʥʴ ʭʦʨʦʰʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʫʩʠʣʝʥʠʷ ʚʥʠʤʘʥʠʷ ʢ ʚʳʧʦʣʥʷʝʤʦʤʫ 

ʟʘʜʘʥʠʶ. ʅʘʧʨʠʤʝʨ, ʥʘ ʫʨʦʢʘʭ ʧʨʠʭʦʜʠʪʩʷ ʤʥʦʛʦ ʟʘʧʦʤʠʥʘʪʴ ʪʝʨʤʠʥʦʚ, ʥʦ 

ʝʩʣʠ ʩʢʘʟʘʪʴ: çʊʝʧʝʨʴ ʩʘʤʠ ʧʦʧʨʦʙʫʡʪʝ ʠʟʦʙʨʘʟʠʪʴ ʪʝʨʤʠʥ ʩʭʝʤʘʪʠʯʝʩʢʠ, 

ʚʳʠʛʨʘʝʪ ʪʦʪ ʠʟ ʚʘʩ, ʢʪʦ ʚʩʧʦʤʥʠʣ ʙʦʣʴʰʝ ʩʣʦʚ. ç20 ʩʝʢʫʥʜ ʥʘ 

ʨʘʟʤʳʰʣʝʥʠʝè.  
 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʚʦʜʷʱʠʭ ʚʦʧʨʦʩʦʚ ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ ʪʝʤʳ 

 

ʅʘʤ ʥʫʞʥʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʜʝʪʠ ï ʵʪʦ ʥʘʰʝ ʦʪʨʘʞʝʥʠʝ. 
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ʗʥʚʘʨʝʚʘ ʉ.ʉ., 

ʌɻɹʆʋ ɺʆ çʋʣʴʷʥʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘè 

 

ʆ ʈɽɸʃʀɿɸʎʀʀ ɸʂʊʀɺʅʓʍ ʄɽʊʆɼʆɺ ʆɹʋʏɽʅʀʗ  

ʅɸ ʋʈʆʂɸʍ ʈɸɿɼɽʃɸ çʉɽʄɽʁʅɸʗ ʕʂʆʅʆʄʀʂɸè 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʘʢʪʫʘʣʠʟʠʨʦʚʘʥ ʚʦʧʨʦʩ ʦ ʨʝʘʣʠʟʘʮʠʠ ʘʢʪʠʚʥʳʭ 

ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʜʘʥʥʳʭ ʤʝʪʦʜʦʚ 

ʦʙʫʯʝʥʠʷ ʩ ʧʦʟʠʮʠʠ ʨʘʟʣʠʯʥʳʭ ʘʚʪʦʨʦʚ.  ʇʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʨʝʘʣʠʟʘʮʠʠ 

ʘʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ ʥʘ ʫʨʦʢʘʭ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ çʊʝʭʥʦʣʦʛʠʷè 

ʧʨʠ ʠʟʫʯʝʥʠʠ ʨʘʟʜʝʣʘ çʉʝʤʝʡʥʘʷ ʵʢʦʥʦʤʠʢʘè. 
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ʇʦʩʪʦʷʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʦʙʱʝʩʪʚʝ ʠ ʵʢʦʥʦʤʠʢʝ ʩʝʛʦʜʥʷ ʪʨʝʙʫʶʪ 

ʩʧʦʩʦʙʥʦʩʪʠ ʣʶʜʝʡ ʙʳʩʪʨʦ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʥʦʚʳʤ ʫʩʣʦʚʠʷʤ, ʥʘʭʦʜʠʪʴ 

ʧʨʘʚʠʣʴʥʳʝ ʨʝʰʝʥʠʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ, ʧʨʦʷʚʣʷʪʴ ʛʠʙʢʦʩʪʴ ʠ 

ʢʨʝʘʪʠʚʥʦʩʪʴ, ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʥʝʦʧʨʝʜʝʣʝʥʥʳʭ ʩʠʪʫʘʮʠʷʭ, ʥʘʣʘʞʠʚʘʪʴ 

ʵʬʬʝʢʪʠʚʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʨʘʟʥʳʤʠ ʣʶʜʴʤʠ. 

ɹʳʩʪʨʦʝ ʠ ʜʣʠʪʝʣʴʥʦʝ ʦʚʣʘʜʝʥʠʝ ʟʥʘʥʠʷʤʠ, ʫʤʝʥʠʝ ʥʘʭʦʜʠʪʴ 

ʧʨʘʚʠʣʴʥʦʝ ʨʝʰʝʥʠʝ ʚ ʥʦʚʦʡ ʞʠʟʥʝʥʥʦʡ ʩʠʪʫʘʮʠʠ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ 

ʛʨʘʤʦʪʥʦʛʦ ʨʘʟʚʠʪʠʷ ʚʥʠʤʘʥʠʷ, ʧʘʤʷʪʠ ʠ ʤʳʰʣʝʥʠʷ ʫʯʘʱʠʭʩʷ. ʆʜʥʘʢʦ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʩʦʟʥʘʪʝʣʴʥʫʶ ʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʫʶ ʨʘʙʦʪʫ ʫʯʠʪʝʣʷ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʵʪʠʭ 

ʥʘʚʳʢʦʚ. ʇʨʠ ʩʫʱʝʩʪʚʫʶʱʝʡ ʧʨʘʢʪʠʢʝ ʦʙʫʯʝʥʠʷ ʦʥʠ ʨʘʟʚʠʚʘʶʪʩʷ 

ʩʪʠʭʠʡʥʦ. ʅʝʦʙʭʦʜʠʤʳ ʥʦʚʳʝ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ, ʵʬʬʝʢʪʠʚʥʳʝ 

ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ ʠ ʘʢʪʠʚʥʳʝ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ. ʂʣʶʯ ʢ ʫʣʫʯʰʝʥʠʶ 
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ʦʙʫʯʝʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʥʝ ʚ ʫʚʝʣʠʯʝʥʠʠ ʦʙʲʝʤʘ ʧʨʝʧʦʜʘʚʘʝʤʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʥʝ ʚ ʫʚʝʣʠʯʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʢʦʥʪʨʦʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʘ ʚ 

ʩʦʟʜʘʥʠʠ ʜʠʜʘʢʪʠʯʝʩʢʠʭ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʜʣʷ ʦʩʤʳʩʣʝʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ, ʘ ʥʝ ʪʦʣʴʢʦ ʚ ʦʙʫʯʝʥʠʠ ʰʢʦʣʴʥʠʢʦʚ ʥʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʤ 

ʫʨʦʚʥʝ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʜʝʪ ʥʘʫʯʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʘʷ ʨʘʟʨʘʙʦʪʢʘ 

ʧʨʦʙʣʝʤʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ ʚ ʩʨʝʜʥʝʤ 

ʦʙʨʘʟʦʚʘʥʠʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʨʘʟʥʳʭ ʧʨʝʜʤʝʪʦʚ.  

ʂʦʣʠʯʝʩʪʚʦ ʘʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʚʝʣʠʢʦ. ʇʦʵʪʦʤʫ 

ʜʣʷ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʨʘʪʠʤʩʷ ʢ ʚʦʧʨʦʩʘʤ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʘʢʪʠʚʥʳʭ 

ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ (ʈʠʩ. 1).  
 

 
ʈʠʩ. 1. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʘʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ 
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ʇʦʜʨʦʙʥʝʝ ʨʘʩʩʤʦʪʨʠʤ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ɸʨʫʪʶʥʦʚʘ ʖʨʠʷ ʉʝʨʛʝʝʚʠʯʘ, 

ʢʦʪʦʨʳʡ ʚʳʜʝʣʷʝʪ ʜʚʝ ʛʨʫʧʧʳ ʘʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ [2, ʩ. 117]: 

1) ʅʝʠʤʠʪʘʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ. ʂ ʜʘʥʥʦʡ ʛʨʫʧʧʝ ʤʝʪʦʜʦʚ 

ʦʪʥʦʩʷʪ: ʧʨʦʙʣʝʤʥʦʝ ʦʙʫʯʝʥʠʝ, ʣʘʙʦʨʘʪʦʨʥʘʷ ʨʘʙʦʪʘ, ʧʨʘʢʪʠʯʝʩʢʦʝ 

ʟʘʥʷʪʠʝ, ʵʚʨʠʩʪʠʯʝʩʢʠʝ ʣʝʢʮʠʠ, ʩʝʤʠʥʘʨ, ʪʝʤʘʪʠʯʝʩʢʘʷ ʜʠʩʢʫʩʩʠʷ, ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ, ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʟʘʥʷʪʠʝ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝ. 

2) ʀʤʠʪʘʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ. ɼʘʥʥʘʷ ʛʨʫʧʧʘ ʤʝʪʦʜʦʚ 

ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʝʱʝ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: ʥʝʠʛʨʦʚʳʝ ʤʝʪʦʜʳ ʠ ʠʛʨʦʚʳʝ ʤʝʪʦʜʳ. 

ʂ ʥʝʠʛʨʦʚʳʤ ʤʝʪʦʜʘʤ ʦʪʥʦʩʷʪ ʘʥʘʣʠʟ ʢʦʥʢʨʝʪʥʳʭ ʩʠʪʫʘʮʠʡ, 

ʠʤʠʪʘʮʠʦʥʥʳʝ ʫʧʨʘʞʥʝʥʠʷ, ʜʝʡʩʪʚʠʝ ʧʦ ʠʥʩʪʨʫʢʮʠʠ, ʤʦʟʛʦʚʦʡ ʰʪʫʨʤ. ɺ 

ʛʨʫʧʧʫ ʠʛʨʦʚʳʭ ʤʝʪʦʜʦʚ ʚʭʦʜʷʪ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ: ʜʝʣʦʚʘʷ ʠʛʨʘ, ʠʛʨʦʚʦʝ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʩʪʘʞʠʨʦʚʢʘ ʩ ʚʳʧʦʣʥʝʥʠʝʤ ʨʦʣʝʡ ʠ ʜʨ. 

ʍʘʨʘʢʪʝʨʥʦʡ ʨʘʟʥʠʮʝʡ ʚ ʦʙʫʯʝʥʠʠ, ʚʳʧʦʣʥʷʝʤʦʤ ʩ ʧʦʤʦʱʴʶ 

ʥʝʠʤʠʪʘʮʠʦʥʥʳʭ ʘʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʤʦʜʝʣʠ 

ʧʨʦʮʝʩʩʘ ʠʣʠ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʜʣʝʞʘʱʝʡ ʠʩʩʣʝʜʦʚʘʥʠʶ. ɸʢʪʠʚʠʟʘʮʠʷ 

ʦʙʫʯʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʯʝʨʝʟ ʧʨʷʤʳʝ ʠ ʦʙʨʘʪʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʫʯʠʪʝʣʝʤ ʠ 

ʫʯʝʥʠʢʘʤʠ. 

ʇʨʠ ʚʳʙʦʨʝ ʘʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ ʤʳ ʨʝʢʦʤʝʥʜʫʝʤ 

ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʨʷʜʦʤ ʢʨʠʪʝʨʠʝʚ, ʘ ʠʤʝʥʥʦ: 

- ʩʦʙʣʶʜʝʥʠʝ ʮʝʣʝʡ ʠ ʧʨʠʥʮʠʧʦʚ ʦʙʫʯʝʥʠʷ; 

- ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʦʜʝʨʞʘʥʠʷ ʠʟʫʯʘʝʤʦʡ ʪʝʤʳ; 

- ʩʦʦʪʚʝʪʩʪʚʠʝ ʚʦʟʤʦʞʥʦʩʪʷʤ ʰʢʦʣʴʥʠʢʦʚ: ʚʦʟʨʘʩʪ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ 

ʨʘʟʚʠʪʠʝ, ʫʨʦʚʝʥʴ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʪ. ʜ. 

- ʩʦʙʣʶʜʝʥʠʝ ʫʩʣʦʚʠʡ ʠ ʚʨʝʤʝʥʠ, ʦʪʚʝʜʝʥʥʦʛʦ ʥʘ ʦʙʫʯʝʥʠʝ; 

- ʧʨʠʚʝʨʞʝʥʥʦʩʪʴ ʥʘʚʳʢʘʤ ʫʯʠʪʝʣʷ: ʝʛʦ ʦʧʳʪ, ʞʝʣʘʥʠʷ, 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʥʘʚʳʢʠ, ʣʠʯʥʳʝ ʢʘʯʝʩʪʚʘ. 

ɼʘʣʝʝ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʥʝʥʠʝ ʘʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ ʥʘ 

ʫʨʦʢʘʭ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʨʘʟʜʝʣʘ çʉʝʤʝʡʥʘʷ ʵʢʦʥʦʤʠʢʘè, 8 ʢʣʘʩʩ [1], 

ʢʦʪʦʨʳʝ ʙʳʣʠ ʘʧʨʦʙʠʨʦʚʘʥʳ ʚ ʭʦʜʝ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʧʨʘʢʪʠʢ. 

ʅʘ ʧʝʨʚʦʤ ʫʨʦʢʝ ʧʦ ʪʝʤʝ çɹʶʜʞʝʪ ʩʝʤʴʠ. ʇʦʪʨʝʙʥʦʩʪʠ ʩʝʤʴʠè ʙʳʣ 

ʧʨʠʤʝʥʝʥ ʤʦʟʛʦʚʦʡ ʰʪʫʨʤ çɸʥʘʣʠʟ ʩʦʙʩʪʚʝʥʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡè. ɼʘʥʥʳʡ 

ʤʝʪʦʜ ʨʘʟʚʠʚʘʝʪ ʪʚʦʨʯʝʩʢʦʝ ʠ ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ, ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʨʘʟʚʠʪʠʶ ʠ ʫʣʫʯʰʝʥʠʶ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʥʘʚʳʢʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʫ 

ʫʯʘʱʠʭʩʷ ʨʘʟʚʠʚʘʝʪʩʷ ʬʘʥʪʘʟʠʷ ʠ ʚʦʦʙʨʘʞʝʥʠʝ. 

ɺʪʦʨʦʡ ʫʨʦʢ ʨʘʟʜʝʣʘ çʉʝʤʝʡʥʘʷ ʵʢʦʥʦʤʠʢʘè ʧʦ ʪʝʤʝ çɼʦʭʦʜʳ ʠ 

ʨʘʩʭʦʜʳ ʩʝʤʴʠè ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʶʞʝʪʥʦ-ʨʦʣʝʚʦʡ ʠʛʨʳ 

çʉʝʤʝʡʥʳʡ ʙʶʜʞʝʪè. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʤʝʪʦʜʫ ʧʨʦʠʩʭʦʜʠʪ ʥʝʧʨʦʠʟʚʦʣʴʥʦʝ 

ʟʘʧʦʤʠʥʘʥʠʝ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʫʯʘʱʠʤʠʩʷ, ʚ ʧʨʦʮʝʩʩʝ ʠʛʨʳ ʨʘʟʚʠʚʘʶʪʩʷ 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʥʘʚʳʢʠ. ʉ ʧʦʤʦʱʴʶ ʠʛʨʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʝʩʷ 

ʣʝʛʢʦ ʚʢʣʶʯʘʶʪʩʷ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ. 

ʅʘ ʫʨʦʢʝ ʧʦ ʪʝʤʝ çʊʝʭʥʦʣʦʛʠʷ ʩʦʚʝʨʰʝʥʠʷ ʧʦʢʫʧʦʢè ʧʨʠʤʝʥʝʥʘ 

ʜʝʣʦʚʘʷ ʠʛʨʘ çʆʧʨʝʜʝʣʝʥʠʝ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʪʦʚʘʨʘ ʠ ʝʛʦ ʢʘʯʝʩʪʚʘè. 
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ʇʨʠʤʝʥʝʥʠʝ ʵʪʦʛʦ ʤʝʪʦʜʘ ʧʦʟʚʦʣʷʝʪ ʨʘʟʚʠʚʘʪʴ ʫ ʰʢʦʣʴʥʠʢʦʚ 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʥʘʚʳʢʠ, ʧʦʚʳʰʘʝʪ ʠʥʪʝʨʝʩ ʢ ʟʘʥʷʪʠʶ, ʨʘʟʚʠʚʘʝʪ 

ʚʟʘʠʤʦʧʦʥʠʤʘʥʠʝ ʩʨʝʜʠ ʫʯʝʥʠʢʦʚ. 

ʅʘ ʩʣʝʜʫʶʱʝʤ ʫʨʦʢʝ ʧʦ ʪʝʤʝ çʇʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʢʘʯʝʩʪʚʘ ʪʦʚʘʨʦʚ ʠ 

ʫʩʣʫʛè ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʜʠʩʢʫʩʩʠʷ ʥʘ ʪʝʤʫ çʇʨʘʚʘ ʧʦʪʨʝʙʠʪʝʣʝʡè. ɺ 

ʧʨʦʮʝʩʩʝ ʜʠʩʢʫʩʩʠʠ ʫ ʫʯʝʥʠʢʦʚ ʨʘʟʚʠʚʘʶʪʩʷ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʝ ʥʘʚʳʢʠ, 

ʤʳʰʣʝʥʠʝ, ʫʤʝʥʠʝ ʘʥʘʣʠʟʠʨʦʚʘʪʴ, ʦʙʦʙʱʘʪʴ, ʩʨʘʚʥʠʚʘʪʴ ʫʯʝʙʥʳʡ 

ʤʘʪʝʨʠʘʣ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʢ ʜʠʩʢʫʩʩʠʠ. 

ʅʘ ʧʷʪʦʤ ʫʨʦʢʝ ʧʦ ʪʝʤʝ çʊʝʭʥʦʣʦʛʠʷ ʚʝʜʝʥʠʷ ʙʠʟʥʝʩʘè ʧʨʠʤʝʥʝʥ 

ʩʝʤʠʥʘʨ-ʜʠʩʢʫʩʩʠʷ ʥʘ ʪʝʤʫ çʋʚʝʣʠʯʝʥʠʝ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʤʦʝʡ ʩʝʤʴʠè. 

ɼʘʥʥʳʡ ʤʝʪʦʜ ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʟʚʠʪʠʝ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʥʘʚʳʢʦʚ, 

ʪʚʦʨʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʤʦʪʠʚʘʮʠʠ. 

ʅʘ ʟʘʢʣʶʯʠʪʝʣʴʥʦʤ ʫʨʦʢʝ ʨʘʟʜʝʣʘ çʉʝʤʝʡʥʘʷ ʵʢʦʥʦʤʠʢʘè ʧʦ ʪʝʤʝ 

çʉʝʤʴʷ ʠ ʙʠʟʥʝʩè ʧʨʠʤʝʥʠʣʠ ʤʦʟʛʦʚʦʡ ʰʪʫʨʤ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʙʠʟʥʝʩ-ʧʣʘʥʘ 

ʜʣʷ ʩʝʤʝʡʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʤʝʪʦʜʫ ʫ ʫʯʘʱʠʭʩʷ 

ʨʘʟʚʠʚʘʝʪʩʷ ʪʚʦʨʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ, ʚʦʦʙʨʘʞʝʥʠʝ, ʧʦʚʳʰʘʝʪʩʷ ʠʥʪʝʨʝʩ ʢ 

ʧʨʝʜʤʝʪʫ. 

ʆʙʦʙʱʘʷ ʩʢʘʟʘʥʥʦʝ, ʦʪʤʝʪʠʤ, ʯʪʦ ʨʝʘʣʠʟʘʮʠʷ ʘʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ 

ʦʙʫʯʝʥʠʷ ʥʘ ʫʨʦʢʘʭ ʪʝʭʥʦʣʦʛʠʠ ʨʘʟʚʠʚʘʝʪ ʤʦʪʠʚʘʮʠʶ ʢ ʦʙʫʯʝʥʠʶ ʫ 

ʫʯʝʥʠʢʦʚ, ʬʦʨʤʠʨʫʝʪ ʫʤʝʥʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʜʦʙʳʚʘʪʴ ʟʥʘʥʠʷ, ʨʘʟʚʠʚʘʝʪ 

ʠʥʪʝʨʝʩ ʰʢʦʣʴʥʠʢʦʚ ʢ ʧʨʝʜʤʝʪʫ. ʂʨʦʤʝ ʪʦʛʦ, ʘʢʪʠʚʥʳʝ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ 

ʧʦʟʚʦʣʷʶʪ ʧʦʚʳʩʠʪʴ ʩʪʝʧʝʥʴ ʦʙʫʯʝʥʥʦʩʪʠ ʫʯʘʱʠʭʩʷ, ʘ ʪʘʢʞʝ ʫʣʫʯʰʘʶʪ 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʥʘʚʳʢʠ ʩʨʝʜʠ ʫʯʝʥʠʢʦʚ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʪʦʤʫ, ʯʪʦ 

ʤʝʥʷʝʪʩʷ ʨʦʣʴ ʫʯʝʥʠʢʘ, ʠʟ çʧʘʩʩʠʚʥʳʭè ʫʯʘʱʠʭʩʷ ʦʥʠ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ 

ʘʢʪʠʚʥʳʭ ʫʯʘʩʪʥʠʢʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʕʪʘ ʨʦʣʴ ʧʦʣʦʞʠʪʝʣʴʥʦ 

ʚʣʠʷʝʪ ʢʘʢ ʥʘ ʫʩʚʦʝʥʠʠ ʟʥʘʥʠʡ, ʪʘʢ ʠ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʘʢʪʠʚʥʦʡ ʣʠʯʥʦʩʪʠ, 

ʦʙʣʘʜʘʶʱʝʡ ʨʷʜʦʤ ʘʢʪʫʘʣʴʥʳʭ ʥʘʚʳʢʦʚ ʠ ʢʘʯʝʩʪʚ ʫʩʧʝʰʥʦʛʦ ʯʝʣʦʚʝʢʘ.  
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʢʘʬʝʜʨʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ ʀʥʩʪʠʪʫʪʘ ʬʠʟʠʢʠ, ʪʝʭʥʦʣʦʛʠʠ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʄʇɻʋ ʦʙʥʦʚʣʝʥʘ 

ʣʘʙʦʨʘʪʦʨʥʘʷ ʙʘʟʘ ʵʣʝʢʪʨʦʨʘʜʠʦʪʝʭʥʠʯʝʩʢʦʛʦ 

ʧʨʦʬʠʣʷ, ʪʘʢʞʝ ʩʫʱʝʩʪʚʫʶʪ ʩʪʝʥʜʳ ʧʦ 

ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʝ, ʘʚʪʦʤʘʪʠʢʝ ʠ ʮʠʬʨʦʚʦʡ 

ʵʣʝʢʪʨʦʥʠʢʝ. ʇʦ ʵʣʝʢʪʨʦʪʝʭʥʠʢʝ, 

ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʝ, ʘʚʪʦʤʘʪʠʢʝ ʠ ʮʠʬʨʦʚʦʡ 

ʵʣʝʢʪʨʦʥʠʢʝ ʤʝʪʦʜʠʯʝʩʢʠʝ ʦʩʥʦʚʳ 

ʟʘʣʦʞʝʥʳ ʝʱʝ ʩʦʪʨʫʜʥʠʢʘʤʠ ʢʘʬʝʜʨʳ 
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ʦʙʱʝʪʝʭʥʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ [1-3]. ʆʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʢʦʥʩʪʨʫʢʪʦʨ 

ʜʣʷ ʰʢʦʣʴʥʠʢʦʚ 8-9 ʢʣʘʩʩʦʚ ʜʣʷ ʚʥʝʢʣʘʩʩʥʦʡ ʨʘʙʦʪʳ ʧʦ ʵʣʝʢʪʨʦʪʝʭʥʠʢʝ, 

ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʝ, ʵʣʝʤʝʥʪʘʤ ʘʚʪʦʤʘʪʠʢʠ ʠ ʮʠʬʨʦʚʦʡ ʵʣʝʢʪʨʦʥʠʢʝ ʩ 

ʰʠʨʦʢʠʤ ʧʝʨʝʯʥʝʤ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ [1]: çʕʣʝʢʪʨʠʯʝʩʢʘʷ ʮʝʧʴ ʠ ʝʝ 

ʵʣʝʤʝʥʪʳè, çʀʟʤʝʨʠʪʝʣʴʥʳʝ  ʧʨʠʙʦʨʳ: ʘʤʧʝʨʤʝʪʨ, ʚʦʣʴʪʤʝʪʨ, ʦʤʤʝʪʨ 

(ʘʚʦʤʝʪʨ)è, çʅʝʨʘʟʚʝʪʚʣʝʥʥʳʝ ʠ ʨʘʟʚʝʪʚʣʝʥʥʳʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʮʝʧʠè, 

çʕʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʨʝʣʝè, çɼʚʠʛʘʪʝʣʴ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʩ ʚʦʟʙʫʞʜʝʥʠʝʤ 

ʦʪ ʧʦʩʪʦʷʥʥʳʭ ʤʘʛʥʠʪʦʚè, çʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʵʣʝʢʪʨʦʧʨʦʚʦʜʢʠ ʚ ʰʢʦʣʴʥʦʤ 

ʢʘʙʠʥʝʪʝ ʪʝʭʥʦʣʦʛʠʠè, çɺʳʧʨʷʤʠʪʝʣʴè,  çɹʳʪʦʚʳʝ ʵʣʝʢʪʨʦʧʨʠʙʦʨʳè, ʮʠʢʣ 

çʕʣʝʤʝʥʪʥʘʷ ʙʘʟʘ ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʠ (ʨʝʟʠʩʪʦʨ, ʢʦʥʜʝʥʩʘʪʦʨ, ʢʘʪʫʰʢʘ 

ʠʥʜʫʢʪʠʚʥʦʩʪʠ), (R, L, C ï ʮʝʧʠ), (ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʡ ʜʠʦʜ), (ʙʠʧʦʣʷʨʥʳʡ 

ʪʨʘʥʟʠʩʪʦʨ, ʠʥʪʝʛʨʘʣʴʥʘʷ ʤʠʢʨʦʩʭʝʤʘ)è, çʀʩʩʣʝʜʦʚʘʥʠʝ ʪʨʘʥʟʠʩʪʦʨʥʦʛʦ 

ʫʩʠʣʠʪʝʣʷè, çɻʝʥʝʨʘʪʦʨ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠʤʧʫʣʴʩʦʚè, çʉʙʦʨʢʘ ʠ ʠʟʫʯʝʥʠʝ 

ʧʨʦʩʪʝʡʰʠʭ ʫʩʪʨʦʡʩʪʚ ʩʚʷʟʠè, çɼʘʪʯʠʢʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚè, 

çʇʨʦʩʪʳʝ ʘʚʪʦʤʘʪʳè, çʕʣʝʤʝʥʪʳ ʮʠʬʨʦʚʦʡ ʵʣʝʢʪʨʦʥʠʢʠ (ʣʦʛʠʯʝʩʢʠʝ 

ʵʣʝʤʝʥʪʳ ʀ, ʀʃʀ, ʅɽ)è, çʀʟʫʯʝʥʠʝ ʧʨʠʥʮʠʧʘ ʨʘʙʦʪʳ ʢʦʜʦʚʦʛʦ ʟʘʤʢʘè. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʟʨʘʙʦʪʢʘ ʢʦʥʩʪʨʫʢʪʦʨʘ ʦʩʫʱʝʩʪʚʣʝʥʘ ʜʦʮʝʥʪʦʤ ʥʘʰʝʡ 

ʢʘʬʝʜʨʳ ɸʥʘʪʦʣʠʝʤ ɸʥʜʨʝʝʚʠʯʝʤ ɻʨʫʥʝʥʢʦʚʳʤ. ʇʦʯʪʠ ʧʦʣʪʦʨʘ ʜʝʩʷʪʢʘ 

ʣʝʪ ʧʨʦʪʦʪʠʧ ʢʦʥʩʪʨʫʢʪʦʨʘ ʩʫʱʝʩʪʚʦʚʘʣ ʚ ʝʜʠʥʩʪʚʝʥʥʦʤ ʵʢʟʝʤʧʣʷʨʝ, 

ʪʝʧʝʨʴ ʞʝ ʦʥ ʚʳʧʦʣʥʝʥ ʥʘ ʜʦʣʞʥʦʤ ʧʨʦʤʳʰʣʝʥʥʦʤ  ʫʨʦʚʥʝ ʚ ʧʝʨʝʥʦʩʥʦʤ 

ʚʘʨʠʘʥʪʝ ʠ ʫʞʝ ʥʘʯʘʣ ʧʦʩʪʫʧʘʪʴ ʚ ʰʢʦʣʳ ʩ ʨʫʢʦʚʦʜʩʪʚʦʤ, ʢʦʪʦʨʦʝ 

ʚʢʣʘʜʳʚʘʝʪʩʷ  ʚ ʢʦʤʧʣʝʢʪ (ʍʦʪʫʥʮʝʚ ʖ.ʃ., ɻʨʫʥʝʥʢʦʚ ɸ.ɸ., ɹʝʛʣʝʮʦʚ ʅ.ʅ. 

ʊʝʭʥʦʣʦʛʠʷ ïʕʣʝʢʪʨʦʪʝʭʥʠʢʘ, ʕʣʝʢʪʨʦʥʠʢʘ ʠ ɸʚʪʦʤʘʪʠʢʘ. ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ 

ʧʨʘʢʪʠʯʝʩʢʠʤ ʨʘʙʦʪʘʤ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʙʣʘʩʪʠ çʊʝʭʥʦʣʦʛʠʷè. ʐʂ.001 

ʈʇʈ (2959) ï ʏʝʣʷʙʠʥʩʢ: ʆʆʆ ʀʇʎ çʋʯʝʙʥʘʷ ʪʝʭʥʠʢʘè, 2019. ï 75 ʩ.). 

ɺʩʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʩʤʦʥʪʠʨʦʚʘʥʦ ʚ ʣʝʛʢʦʤ ʧʦʨʪʘʪʠʚʥʦʤ ʢʝʡʩʝ. ɺ 

ʢʨʳʰʢʝ ʭʨʘʥʷʪʩʷ ʤʦʜʫʣʠ ʩ ʢʦʤʧʦʥʝʥʪʘʤʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʮʝʧʝʡ, ʠʟ 

ʢʦʪʦʨʳʭ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʩʦʙʠʨʘʝʪʩʷ ʪʘ ʠʣʠ ʠʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʮʝʧʴ. 

ʄʦʜʫʣʠ ʫʜʝʨʞʠʚʘʶʪʩʷ ʥʘ ʢʨʳʰʢʝ ʩ ʧʦʤʦʱʴʶ ʤʘʛʥʠʪʦʚ. 

ʉʣʝʚʘ ʚ ʦʩʥʦʚʘʥʠʠ ʢʝʡʩʘ ʟʘʢʨʝʧʣʝʥʳ ʤʫʣʴʪʠʤʝʪʨʳ ʠ ʠʩʪʦʯʥʠʢʠ 

ʧʠʪʘʥʠʷ (ʵʣʝʢʪʨʦʧʠʪʘʥʠʝ ʦʪ ʩʝʪʠ). ʉʧʨʘʚʘ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘʙʦʨʥʘʷ ʧʘʥʝʣʴ 

ʜʣʷ ʩʙʦʨʢʠ ʠʩʩʣʝʜʫʝʤʳʭ ʮʝʧʝʡ. ʇʘʥʝʣʴ ʚʳʧʦʣʥʝʥʘ ʠʟ ʧʨʦʯʥʦʛʦ ʩʪʘʣʴʥʦʛʦ 

ʣʠʩʪʘ, ʧʦʢʨʳʪʦʛʦ ʠʟʥʦʩʦʩʪʦʡʢʦʡ ʧʦʨʦʰʢʦʚʦʡ ʢʨʘʩʢʦʡ, ʠ ʤʦʜʫʣʠ ʥʘʜʝʞʥʦ 

ʫʜʝʨʞʠʚʘʶʪʩʷ ʥʘ ʥʝʡ ʤʘʛʥʠʪʘʤʠ. ʇʦʜ ʥʘʙʦʨʥʦʡ ʧʘʥʝʣʴʶ ʨʘʩʧʦʣʦʞʝʥ ʦʪʩʝʢ 

ʜʣʷ ʭʨʘʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ.  

ʀʤʝʥʥʦ ʥʘ ʵʪʦʤ ʢʦʥʩʪʨʫʢʪʦʨʝ ʚ ʩʪʝʥʘʭ ʢʘʬʝʜʨʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʩ ʩʝʥʪʷʙʨʷ 2019 ʛ. ʥʘʯʘʣʠʩʴ ʝʞʝʥʝʜʝʣʴʥʳʝ 

ʟʘʥʷʪʠʷ ʩ  ʛʨʫʧʧʦʡ ʰʢʦʣʴʥʠʢʦʚ ɻɹʆʋ çʐʢʦʣʘ ˉ 1535è ʧʨʝʜʧʨʦʬʠʣʴʥʦʛʦ 

ʚʦʩʴʤʦʛʦ ʢʣʘʩʩʘ ʩ ʫʛʣʫʙʣʝʥʥʳʤ ʠʟʫʯʝʥʠʝʤ ʬʠʟʠʢʠ ʠ ʤʘʪʝʤʘʪʠʢʠ. 

ʇʨʘʢʪʠʯʝʩʢʠʝ ʣʘʙʦʨʘʪʦʨʥʳʝ ʨʘʙʦʪʳ ʥʘʯʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʧʦ ʵʣʝʢʪʨʦʪʝʭʥʠʢʝ 

ʠ ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʝ ʥʝ ʚʳʟʳʚʘʣʠ ʢʘʢʠʭ-ʣʠʙʦ ʪʨʫʜʥʦʩʪʝʡ,  ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, 

ʯʪʦ ʧʦ ʧʨʦʛʨʘʤʤʝ ʧʨʝʧʦʜʘʚʘʥʠʷ ʬʠʟʠʢʠ ʚ 8 ʢʣʘʩʩʝ ʵʪʠ ʪʝʤʳ ʥʘ ʫʨʦʢʘʭ ʝʱʝ 

ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ. ʇʨʘʢʪʠʯʝʩʢʠʤ ʟʘʥʷʪʠʷʤ ʧʨʝʜʰʝʩʪʚʦʚʘʣʠ ʥʝʙʦʣʴʰʠʝ 
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ʫʩʪʘʥʦʚʦʯʥʳʝ ʣʝʢʮʠʠ ʧʦ ʪʝʤʘʤ ʨʘʙʦʪ, ʥʘ ʢʦʪʦʨʳʭ ʰʢʦʣʴʥʠʢʠ ʟʥʘʢʦʤʠʣʠʩʴ 

ʩ ʩʫʱʝʩʪʚʦʤ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʫʩʪʨʦʡʩʪʚʝ, ʩ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ  ʚʳʧʦʣʥʝʥʠʷ  ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ ʠ ʥʝʦʙʭʦʜʠʤʳʤʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʦʙʦʩʥʦʚʘʥʠʷʤʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʧʨʦʮʝʩʩʦʚ. ʅʘ 

ʟʘʢʣʶʯʠʪʝʣʴʥʦʤ ʵʪʘʧʝ ʰʢʦʣʴʥʠʢʠ ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʥʳ ʙʳʣʠ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜʳ ʧʦ ʨʘʙʦʪʝ, ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʪʘʙʣʠʮʘʤʠ ʠ 

ʛʨʘʬʠʢʘʤʠ. ɺʝʜʫʱʠʝ ʟʘʥʷʪʠʷ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʪʘʢʞʝ ʩʪʘʨʘʣʠʩʴ 

ʢʫʣʴʪʠʚʠʨʦʚʘʪʴ ʚʥʠʤʘʪʝʣʴʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʥʘʫʯʥʳʤ/ʪʝʭʥʠʯʝʩʢʠʤ 

ʪʝʨʤʠʥʘʤ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝʜʝʣʴʥʳʝ ʧʝʨʝʭʦʜʳ (ʢ ʥʫʣʶ, ʢ 

ʙʝʩʢʦʥʝʯʥʦʩʪʠ) ʧʨʠ ʘʥʘʣʠʟʝ ʬʦʨʤʫʣ. ʆʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʵʪʦʪ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʧʨʠʝʤ ʥʝ ʠʟʫʯʘʝʪʩʷ ʚ 8 ʢʣʘʩʩʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʰʢʦʣʳ, ʦʜʥʘʢʦ ʦʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ ʬʠʟʠʯʝʩʢʠʭ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, ʣʝʞʘʱʠʭ ʚ ʠʭ ʦʩʥʦʚʝ, ʦʙʣʝʛʯʘʝʪ ʧʦʥʠʤʘʥʠʝ ʵʪʦʛʦ 

ʨʘʟʜʝʣʘ ʤʘʪʝʤʘʪʠʢʠ ʥʘ ʧʨʘʢʪʠʢʝ. ʊʘʢ ʰʣʦ ʥʘʯʘʣʴʥʦʝ ʧʦʛʨʫʞʝʥʠʝ ʚ 

ʠʥʞʝʥʝʨʥʫʶ ʧʨʘʢʪʠʢʫ. 

ɼʘʣʝʝ ʤʳ ʩʪʦʣʢʥʫʣʠʩʴ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʦʟʥʘʢʦʤʠʪʴ ʰʢʦʣʴʥʠʢʦʚ ʩ 

ʵʣʝʤʝʥʪʘʤʠ ʤʝʪʨʦʣʦʛʠʠ. ʀʩʧʦʣʴʟʦʚʘʣʠʩʴ ʮʠʬʨʦʚʳʝ ʠ ʩʪʨʝʣʦʯʥʳʝ 

ʧʨʠʙʦʨʳ, ʛʝʥʝʨʘʪʦʨʳ ʨʘʜʠʦʯʘʩʪʦʪ, ʚʠʟʫʘʣʠʟʘʮʠʶ ʩʠʛʥʘʣʘ ʦʪ ʛʝʥʝʨʘʪʦʨʘ  

ʨʝʘʣʠʟʦʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʦʩʮʠʣʣʦʛʨʘʬʘ. ʊʘʢʞʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʦʩʮʠʣʣʦʛʨʘʬʘ ʰʢʦʣʴʥʠʢʠ ʫʯʠʣʠʩʴ ʧʨʦʚʦʜʠʪʴ ʠʟʤʝʨʝʥʠʷ. 

ɼʣʷ ʥʝʢʦʪʦʨʦʡ ʨʘʟʛʨʫʟʢʠ  ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ ʥʘ 

ʩʪʝʥʜʝ ʩ ʤʦʜʝʣʴʶ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʘ, ʛʜʝ ʨʝʛʫʣʠʨʦʚʘʣʘʩʴ (ʚʝʥʪʠʣʷʪʦʨʦʤ) 

ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ; ʤʦʞʥʦ ʙʳʣʦ ʠʟʫʯʘʪʴ ʚʣʠʷʥʠʝ ʫʛʣʘ ʘʪʘʢʠ ʠ ʬʦʨʤʳ ʣʦʧʘʩʪʝʡ 

ʥʘ ʚʳʭʦʜʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʝʥʝʨʘʪʦʨʘ. ʀʥʪʝʨʝʩ ʚʳʟʚʘʣ ʩʪʝʥʜ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʣʥʝʯʥʦʡ ʙʘʪʘʨʝʠ, ʘ ʥʘ ʩʪʝʥʜʝ ʧʦ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʶ 

ʠʟʫʯʘʣʘʩʴ ʟʘʚʠʩʠʤʦʩʪʴ ʩʚʝʪʦʦʪʜʘʯʠ ʨʘʟʣʠʯʥʳʭ ʦʩʚʝʪʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ  ʦʪ 

ʧʦʪʨʝʙʣʷʝʤʦʡ ʵʥʝʨʛʠʠ. ɼʘʥʥʳʝ ʨʘʙʦʪʳ ʦʯʝʥʴ ʚʘʞʥʳ ʜʣʷ ʧʦʥʠʤʘʥʠʷ 

ʰʢʦʣʴʥʠʢʘʤʠ ʚʘʞʥʦʩʪʠ ʥʘʫʢʠ ʦʙ ʵʣʝʢʪʨʠʯʝʩʪʚʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʵʪʠʭ ʟʥʘʥʠʡ ʯʝʣʦʚʝʢʦʤ. 

ɿʘʥʷʪʠʷ ʧʦ ʪʝʤʝ çʀʩʩʣʝʜʦʚʘʥʠʝ ʪʨʘʥʟʠʩʪʦʨʥʦʛʦ ʫʩʠʣʠʪʝʣʷè ʤʳ 

ʧʨʦʚʝʣʠ ʠ ʥʘ ʫʧʦʤʷʥʫʪʦʤ ʢʦʥʩʪʨʫʢʪʦʨʝ, ʠ ʥʘ ʩʪʝʥʜʝ ʧʦ ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʝ 

[3], ʪʘʢ ʢʘʢ ʥʘ ʢʦʥʩʪʨʫʢʪʦʨʝ ʤʦʞʥʦ ʧʦʢʘʟʘʪʴ ʣʠʰʴ ʨʝʞʠʤ ʨʘʙʦʪʳ 

ʪʨʘʥʟʠʩʪʦʨʘ ʧʦ ʧʦʩʪʦʷʥʥʦʤʫ ʪʦʢʫ ʠ ʥʝʣʴʟʷ ʙʳʣʦ ʫʙʝʜʠʪʴʩʷ ʚ ʫʩʠʣʝʥʠʠ 

ʧʝʨʝʤʝʥʥʦʛʦ ʩʠʛʥʘʣʘ.  

ʏʘʩʪʴ ʨʘʙʦʪ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʥʘ ʩʪʝʥʜʘʭ [4], ʥʦ ʩ ʦʙʣʝʛʯʝʥʥʳʤʠ 

ʟʘʜʘʥʠʷʤʠ. 

ɺ ʮʝʣʦʤ ʥʘʰ ʦʧʳʪ ʤʳ ʩʯʠʪʘʝʤ ʫʩʧʝʰʥʳʤ. ʇʦʣʴʟʘ ʜʘʥʥʦʛʦ ʢʫʨʩʘ 

ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʥʘʯʠʥʘʷ ʟʘʥʷʪʠʷ ʩ ʩʝʥʪʷʙʨʷ, ʪʦ ʝʩʪʴ, ʜʦ ʠʟʫʯʝʥʠʷ ʢʫʨʩʘ 

ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʧʦ ʧʨʦʛʨʘʤʤʝ, ʤʳ ʨʘʩʰʠʨʠʣʠ ʢʨʫʛʦʟʦʨ ʫʯʘʱʠʭʩʷ, ʚʳʟʚʘʣʠ 

ʠʥʪʝʨʝʩ ʢ ʜʘʥʥʦʡ ʪʝʤʝ ʠ ʧʦʜʛʦʪʦʚʠʣʠ ʠʭ ʢ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤʫ ʠʟʫʯʝʥʠʶ 

ʪʝʤʳ çʕʣʝʢʪʨʠʯʝʩʪʚʦ ʠ ʤʘʛʥʝʪʠʟʤè ʥʘ ʫʨʦʢʘʭ ʚ ʰʢʦʣʝ. ɼʣʷ ʰʢʦʣʴʥʠʢʦʚ 

ʦʯʝʚʠʜʥʘ ʧʦʣʴʟʘ ʨʘʙʦʪʳ ʥʘ ʫʯʝʙʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ ʩ 

ʧʦʛʨʫʞʝʥʠʝʤ ʚ ʘʪʤʦʩʬʝʨʫ ʠʥʞʝʥʝʨʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʯʪʦ ʚ ʠʪʦʛʝ  ʤʦʞʝʪ 



137  

ʧʦʚʣʠʷʪʴ ʥʘ ʠʭ ʧʨʦʬʦʨʠʝʥʪʘʮʠʶ ʚ ʦʙʣʘʩʪʴ ʬʠʟʠʢʠ, ʠʥʞʝʥʝʨʠʠ, 

ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ. 

ɼʘʥʥʳʡ ʢʫʨʩ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʢ ʰʢʦʣʴʥʦʡ 

ʧʨʦʛʨʘʤʤʝ ʜʣʷ ʫʯʘʱʠʭʩʷ 7-9 ʢʣʘʩʩʦʚ ʩʨʝʜʥʝʡ ʰʢʦʣʳ, ʠʥʪʝʨʝʩʫʶʱʠʭʩʷ 

ʬʠʟʠʢʦʡ ʠ ʠʥʞʝʥʝʨʠʝʡ. 

 

ʃʠʪʝʨʘʪʫʨʘ 
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ɺ ʫʪʚʝʨʞʜʝʥʥʦʡ ʂʦʥʮʝʧʮʠʠ ʧʨʝʧʦʜʘʚʘʥʠʷ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ 
çʊʝʭʥʦʣʦʛʠʷè ʦʜʥʦʡ ʠʟ ʟʘʜʘʯ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʷʚʣʷʝʪʩʷ 
çʦʩʚʦʝʥʠʝ ʦʙʱʠʭ ʧʨʠʥʮʠʧʦʚ ʠ ʢʦʥʢʨʝʪʥʳʭ ʥʘʚʳʢʦʚ ʧʨʝʦʙʨʘʟʫʶʱʝʡ 
ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠ ʤʘʪʝʨʠʘʣʴʥʦʡ 
ʢʫʣʴʪʫʨʳè [1]. ʊʘʢʦʡ ʧʦʜʭʦʜ ʢ ʟʘʜʘʯʘʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 
ʚʝʜʝʪ ʢ ʨʘʩʰʠʨʝʥʠʶ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʞʧʨʝʜʤʝʪʥʳʭ ʩʚʷʟʝʡ 
ʚ ʭʦʜʝ ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʫʯʝʙʥʦʤ 
ʧʨʦʮʝʩʩʝ ʦʩʥʦʚʥʦʡ ʰʢʦʣʳ.  

ʆʩʦʙʝʥʥʦʩʪʴʶ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ çʊʝʭʥʦʣʦʛʠʷè ʷʚʣʷʝʪʩʷ ʝʝ 
ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʡ ʭʘʨʘʢʪʝʨ, ʧʦʟʚʦʣʷʶʱʠʡ ʠʥʪʝʛʨʠʨʦʚʘʪʴ 
ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʝ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʫʯʝʙʥʳʝ 
ʧʨʝʜʤʝʪʳ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʭʦʜʷʩʴ ʥʘ ʩʪʳʢʝ ʥʝʩʢʦʣʴʢʠʭ 
ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʝʡ, ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʦʙʫʯʘʶʱʠʤʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 
ʧʨʠʤʝʥʷʪʴ ʥʘ ʧʨʘʢʪʠʢʝ ʟʥʘʥʠʷ ʦʩʥʦʚ ʥʘʫʢ, ʦʩʚʘʠʚʘʪʴ ʦʙʱʠʝ ʧʨʠʥʮʠʧʳ ʠ 
ʢʦʥʢʨʝʪʥʳʝ ʥʘʚʳʢʠ ʧʨʝʦʙʨʘʟʫʶʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʨʘʟʣʠʯʥʳʝ 
ʬʦʨʤʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠ ʤʘʪʝʨʠʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ. ʆʩʥʦʚʦʡ ʜʣʷ 
ʠʥʪʝʛʨʘʮʠʠ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ ʥʘ ʫʨʦʢʘʭ ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ, ʚ ʧʝʨʚʫʶ 
ʦʯʝʨʝʜʴ, çʧʨʘʢʪʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʦʩʚʘʠʚʘʝʪʩʷ ʫʯʘʱʠʤʠʩʷ ʚ 
ʭʦʜʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, 
ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʠʩʩʣʝʜʦʚʘʥʠʷ, ʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʥʠʷ, ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠ 
ʠʥʬʦʨʤʘʮʠʠè [2, ʩ. 8]. 

ʇʨʝʜʤʝʪʥʘʷ ʦʙʣʘʩʪʴ çʊʝʭʥʦʣʦʛʠʷè ï ʬʘʢʪʠʯʝʩʢʠ ʝʜʠʥʩʪʚʝʥʥʳʡ 
ʫʯʝʙʥʳʡ ʧʨʝʜʤʝʪ, ʦʪʨʘʞʘʶʱʠʡ ʚ ʩʚʦʝʤ ʩʦʜʝʨʞʘʥʠʠ ʦʙʱʠʝ ʧʨʠʥʮʠʧʳ 
ʧʨʝʦʙʨʘʟʫʶʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʠ ʚʩʝ ʘʩʧʝʢʪʳ ʤʘʪʝʨʠʘʣʴʥʦʡ 
ʢʫʣʴʪʫʨʳ. ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʦʚ ʠ ʫʯʝʙʥʦʝ 
ʦʙʦʨʫʜʦʚʘʥʠʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʰʢʦʣʴʥʠʢʘʤ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 
ʨʘʟʚʠʪʠʷ ʥʘʚʳʢʦʚ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ, ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʠ 
ʢʦʤʤʫʥʠʢʘʮʠʠ, ʧʝʨʝʥʦʩʷʪ ʠʭ ʚ ʨʘʟʣʠʯʥʳʝ ʢʦʥʪʝʢʩʪʳ, ʧʦʟʚʦʣʷʶʪ 
ʨʘʟʤʳʰʣʷʪʴ ʠ ʩʨʘʚʥʠʚʘʪʴ ʩʚʦʠ ʩʫʞʜʝʥʠʷ ʩ ʤʥʝʥʠʝʤ ʩʚʝʨʩʪʥʠʢʦʚ ʠ 
ʩʦʪʨʫʜʥʠʯʘʪʴ ʩ ʥʠʤʠ ʥʘ ʪʝʤʳ, ʠʤʝʶʱʠʝ ʦʪʥʦʰʝʥʠʝ ʢ ʠʭ ʞʠʟʥʠ ʠ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ. 



139  

ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʠʤʝʥʥʦ ʟʘʥʷʪʠʷ ʥʘ ʫʨʦʢʘʭ ʪʝʭʥʦʣʦʛʠʠ ʜʘʶʪ 
ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʪʴ ʩʤʝʰʘʥʥʫʶ ʩʨʝʜʫ c ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ  ʠʥʬʦʨʤʘʮʠʠ ʠʟ 
ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʝʡ, ʚ ʢʦʪʦʨʦʡ ʫʯʝʥʠʢʠ ʥʘʯʠʥʘʶʪ ʧʦʥʠʤʘʪʴ, 
ʢʘʢ ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ ʥʘʫʯʥʳʝ ʤʝʪʦʜʳ ʥʘ ʧʨʘʢʪʠʢʝ. ʆʩʦʙʦʝ ʤʝʩʪʦ ʚ ʵʪʦʡ 
ʠʥʪʝʛʨʘʪʠʚʥʦʡ ʩʨʝʜʝ ʦʪʚʦʜʠʪʩʷ ʩʧʝʮʠʘʣʴʥʦʤʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ 
ʦʙʦʨʫʜʦʚʘʥʠʶ. 

ʇʨʠʤʝʥʷʝʤʦʝ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʦʣʞʥʦ 

ʦʪʚʝʯʘʪʴ ʩʣʝʜʫʶʱʠʤ ʪʨʝʙʦʚʘʥʠʷʤ: ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʚʦʟʨʘʩʪʥʳʤ 

ʦʩʦʙʝʥʥʦʩʪʷʤ ʠ ʫʨʦʚʥʶ ʧʦʜʛʦʪʦʚʢʠ ʦʙʫʯʘʶʱʠʭʩʷ; ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ 

ʚʥʠʤʘʥʠʝ ʦʙʫʯʘʶʱʠʭʩʷ, ʚʳʟʳʚʘʪʴ ʠʥʪʝʨʝʩ ʠ ʩʦʩʨʝʜʦʪʦʯʝʥʠʝ ʥʘ ʦʙʲʝʢʪʝ ʠ 

ʨʝʟʫʣʴʪʘʪʝ; ʧʨʠʛʦʜʥʦ ʢ ʧʨʠʤʝʥʝʥʠʶ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʬʦʨʤ ʦʙʫʯʝʥʠʷ; 

ʧʨʠʩʧʦʩʦʙʣʝʥʦ ʢ ʢʦʤʧʣʝʢʩʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ.   

ʇʨʠʤʝʥʝʥʠʝ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʨʝʰʠʪʴ ʨʷʜ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʙʣʝʤ: ʩʦʟʜʘʪʴ 

ʦʪʢʨʳʪʫʶ ʫʯʝʙʥʫʶ ʩʨʝʜʫ; ʦʩʫʱʝʩʪʚʣʷʪʴ ʠʥʪʝʛʨʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʨʝʩʫʨʩʦʚ ʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ; ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʠ 

ʤʘʪʝʨʠʘʣʴʥʳʝ ʧʨʦʜʫʢʪʳ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʝʜʠʥʦʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. 

ʉʦʚʨʝʤʝʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ 

ʦʙʝʩʧʝʯʠʚʘʝʪ: ʚʦʟʤʦʞʥʦʩʪʴ ʚʢʣʶʯʝʥʠʷ ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʧʨʦʝʢʪʥʫʶ ʠ 

ʫʯʝʙʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ; ʭʫʜʦʞʝʩʪʚʝʥʥʦʝ ʪʚʦʨʯʝʩʪʚʦ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʫʯʥʳʭ, ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠ ʀʂʊ-ʠʥʩʪʨʫʤʝʥʪʦʚ; ʩʦʟʜʘʥʠʝ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʦʙʲʝʢʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʫʯʥʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʵʣʝʢʪʨʦʠʥʩʪʨʫʤʝʥʪʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʠʟʙʨʘʥʥʳʭ ʜʣʷ 

ʠʟʫʯʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ (ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ, ʪʝʭʥʦʣʦʛʠʷʭ 

ʚʝʜʝʥʠʷ ʜʦʤʘ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ). 

ʊʘʢʦʡ ʧʦʜʭʦʜ ʢ ʧʨʠʤʝʥʝʥʠʶ ʥʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʫʯʝʙʥʦʤ 

ʧʨʦʮʝʩʩʝ ʦʙʝʩʧʝʯʠʪ ʦʧʝʨʘʪʠʚʥʦʝ ʚʚʝʜʝʥʠʝ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʩʦʜʝʨʞʘʥʠʷ, ʘʜʝʢʚʘʪʥʦ ʦʪʨʘʞʘʶʱʝʛʦ ʩʤʝʥʫ ʞʠʟʥʝʥʥʳʭ ʨʝʘʣʠʡ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʦʨʠʝʥʪʘʮʠʠ ʠ 

ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʷ ʣʠʯʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ: ʢʦʤʧʴʶʪʝʨʥʦʝ ʯʝʨʯʝʥʠʝ, 

ʧʨʦʤʳʰʣʝʥʥʳʡ ʜʠʟʘʡʥ; 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʝ, 

ʪʝʭʥʦʣʦʛʠʠ ʮʠʬʨʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʦʙʣʘʩʪʠ ʦʙʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʦʚ 

(ʨʫʯʥʦʡ ʠ ʩʪʘʥʦʯʥʦʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʪʘʥʢʘʤʠ ʩ ʯʠʩʣʦʚʳʤ ʧʨʦʛʨʘʤʤʥʳʤ 

ʫʧʨʘʚʣʝʥʠʝʤ ʠ ʣʘʟʝʨʥʦʡ ʦʙʨʘʙʦʪʢʦʡ), ʘʜʜʠʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ; 

ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʠ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ; ʪʝʭʥʦʣʦʛʠʠ 

ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ, ʵʣʝʢʪʨʦʥʠʢʠ ʠ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ; ʪʝʭʥʦʣʦʛʠʠ ʫʤʥʦʛʦ 

ʜʦʤʘ ʠ ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ 

ʮʠʬʨʦʚʳʤ ʫʧʨʘʚʣʝʥʠʝʤ:  

- ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ ʠ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʫʨʦʢʦʚ, 

ʤʘʢʩʠʤʘʣʴʥʦ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʜʠʜʘʢʪʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʩʜʝʣʘʪʴ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʤ ï ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠ ʜʘʝʪ 



140  

ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʩʪʨʘʠʚʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʪʨʘʝʢʪʦʨʠʠ ï 

ʩ ʜʨʫʛʦʡ; ʪʘʢʞʝ, ʫ ʫʯʘʱʠʭʩʷ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʩʪʨʘʠʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʤʘʨʰʨʫʪʳ, ʠʩʧʦʣʴʟʫʷ ʩʘʤʦʢʦʥʪʨʦʣʴ ʠ ʩʘʤʦʦʮʝʥʢʫ;  

- ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʨʘʙʦʪ ʨʘʟʥʦʛʦ ʚʠʜʘ ʠ ʫʨʦʚʥʷ 

ʩʣʦʞʥʦʩʪʠ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʨʝʟʫʣʴʪʘʪʘ ʠ ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʟʤʝʥʝʥʠʷ ʠ 

ʧʦʩʪʝʧʝʥʥʦʛʦ ʫʩʣʦʞʥʝʥʠʷ ʦʙʲʝʢʪʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ;  

- ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʦʙʲʝʢʪʦʚ ʩ ʧʦʤʦʱʴʶ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʜʝʣʘʝʪ ʫʨʦʢʠ ʙʦʣʝʝ ʜʠʥʘʤʠʯʥʳʤʠ, ʠʥʪʝʨʝʩʥʳʤʠ, ʧʦʟʚʦʣʷʝʪ ʫʯʠʪʳʚʘʪʴ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʫʯʘʱʠʭʩʷ;  

- ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʦʙʲʝʢʪʳ ʤʘʪʝʨʠʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ ʩ 

ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʘ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʨʝʜʳ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʰʢʦʣʴʥʠʢʫ ʧʦʣʫʯʠʪʴ ʥʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʧʨʝʜʤʝʪʫ ʚ ʘʢʪʠʚʥʦʡ ʬʦʨʤʝ, 

ʯʪʦ ʨʘʟʚʠʚʘʝʪ ʪʚʦʨʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ; ʫʯʠʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤʫ ʧʦʠʩʢʫ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʆʩʦʙʦʝ ʤʝʩʪʦ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʦʪʚʦʜʠʪʩʷ ʦʙʦʨʫʜʦʚʘʥʠʶ, 

ʧʦʟʚʦʣʷʶʱʝʤʫ ʦʙʲʝʜʠʥʠʪʴ ʩʦʜʝʨʞʘʥʠʝ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʝʡ. ʕʪʦ 

ʦʙʦʨʫʜʦʚʘʥʠʝ, ʨʘʙʦʪʘ ʩ ʢʦʪʦʨʳʤ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʦʚʤʝʱʝʥʠʝ ʫʤʝʥʠʡ 

ʨʘʙʦʪʘʪʴ ʥʘ ʢʦʤʧʴʶʪʝʨʝ (ʫʤʝʥʠʝ ʨʘʙʦʪʘʪʴ ʚ ʛʨʘʬʠʯʝʩʢʠʭ ʨʝʜʘʢʪʦʨʘʭ ʠ 

ʤʘʥʠʧʫʣʷʪʦʨʘʭ) ʠ ʨʫʯʥʦʛʦ ʪʨʫʜʘ. ʂ ʪʘʢʦʤʫ ʚʠʜʫ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʧʨʠʥʘʜʣʝʞʘʪ ʧʣʦʪʪʝʨʳ ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ. 

ʇʣʦʪʪʝʨ ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʧʦʟʚʦʣʷʝʪ: ʩʦʟʜʘʚʘʪʴ 

ʛʨʘʚʠʨʦʚʢʫ ʥʘ ʤʝʪʘʣʣʝ, ʵʪʘ ʬʫʥʢʮʠʷ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʝʢʦʨʠʨʦʚʘʪʴ 

ʫʢʨʘʰʝʥʠʷ, ʧʨʝʜʤʝʪʳ ʨʫʢʦʜʝʣʠʷ; ʫʢʨʘʰʘʪʴ ʬʦʣʴʛʫ ʠ ʤʝʪʘʣʣ ʘʚʪʦʨʩʢʠʤ 

ʪʦʯʝʯʥʳʤ ʜʝʢʦʨʦʤ; ʩʦʟʜʘʚʘʪʴ ʩʣʦʞʥʳʝ, ʤʥʦʛʦʮʚʝʪʥʳʝ ʵʩʢʠʟʳ; ʩʦʟʜʘʚʘʪʴ 

ʪʦʯʝʯʥʳʝ ʤʘʢʝʪʳ, ʩʦʯʝʪʘʷ ʠʭ ʩ ʨʠʩʫʥʢʘʤʠ; ʚʳʨʝʟʘʪʴ ʵʩʢʠʟʳ ʠʟ ʙʫʤʘʛʠ, 

ʢʘʨʪʦʥʘ, ʧʝʨʛʘʤʝʥʪʘ, ʧʣʝʥʢʠ, ʪʢʘʥʠ, ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʰʘʙʣʦʥʘ; ʜʦʙʘʚʣʷʪʴ 

ʪʝʢʩʪʫʨʳ ʥʘ ʤʷʛʢʦʡ ʙʫʤʘʛʝ, ʧʝʨʛʘʤʝʥʪʝ ʠ ʜʨʫʛʠʭ ʜʝʣʠʢʘʪʥʳʭ ʤʘʪʝʨʠʘʣʘʭ; 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʪʚʦʨʯʝʩʪʚʘ ʨʝʣʴʝʬʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʪʘʢʠʝ ʢʘʢ ʜʝʨʝʚʦ, 

ʭʦʣʩʪ, ʤʝʪʘʣʣ; ʚʳʨʝʟʘʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʪʧʝʯʘʪʘʥʥʳʝ ʤʘʪʝʨʠʘʣʳ; 

ʥʘʥʦʩʠʪʴ ʢʦʥʪʫʨʳ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ ʥʘ ʪʚʝʨʜʳʝ ʪʦʣʩʪʳʝ ʤʘʪʝʨʠʘʣʳ 

(ʥʘʧʨʠʤʝʨ, ʨʠʩʦʚʘʥʠʝ ʥʘ ʜʝʨʝʚʝ ʜʦ 5 ʤʤ ʪʦʣʱʠʥʦʡ); ʨʝʟʘʪʴ ʪʢʘʥʴ, 

ʛʨʘʚʠʨʦʚʘʪʴ ʤʷʛʢʠʝ ʤʝʪʘʣʣʳ, ʪʘʢʠʝ ʢʘʢ ʘʣʶʤʠʥʠʡ, ʤʝʜʴ ʠ ʣʘʪʫʥʴ. 

ʀʤʝʷ ʙʦʣʴʰʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʧʣʦʪʪʝʨ ʧʦʟʚʦʣʷʝʪ 

ʚʢʣʶʯʠʪʴ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʨʘʙʦʪʫ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʤʘʪʝʨʠʘʣʦʚ, 

ʢʘʢ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ (ʙʫʤʘʛʘ, ʤʝʪʘʣʣ, ʬʦʣʴʛʘ, ʧʣʝʥʢʘ, ʪʢʘʥʴ, ʬʝʪʨ, ʭʦʣʩʪ, 

ʜʝʨʝʚʦ, ʩʪʝʢʣʦ), ʪʘʢ ʠ ʩ ʥʦʚʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ (ʤʘʛʥʠʪʥʘʷ ʙʫʤʘʛʘ, ʧʣʘʩʪʠʢ, 

ʧʣʝʥʢʠ ʜʣʷ ʪʢʘʥʠ, ʠʩʢʫʩʩʪʚʝʥʥʘʷ ʢʦʞʘ, ʧʨʦʙʢʦʚʳʡ ʤʘʪʝʨʠʘʣ). 

ʈʘʙʦʪʘ ʚ ʧʨʦʛʨʘʤʤʝ ʧʣʦʪʪʝʨʘ ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʦʩʥʦʚʥʳʝ 

ʧʨʝʜʤʝʪʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʝʪ ʫʯʠʪʝʣʴ ʥʘ ʫʨʦʢʘʭ ʪʝʭʥʦʣʦʛʠʠ 

ʠ ʠʥʬʦʨʤʘʪʠʢʠ:  

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ; 

ʨʘʟʚʠʪʠʝ ʦʩʥʦʚʥʳʭ ʥʘʚʳʢʦʚ ʠ ʫʤʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʫʩʪʨʦʡʩʪʚ; 
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- ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʦʩʥʦʚʥʳʭ ʠʟʫʯʘʝʤʳʭ ʧʦʥʷʪʠʷʭ: 

ʠʥʬʦʨʤʘʮʠʷ, ʘʣʛʦʨʠʪʤ, ʤʦʜʝʣʴ ï ʠ ʠʭ ʩʚʦʡʩʪʚʘʭ; 

- ʨʘʟʚʠʪʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʠʟʦʙʨʘʟʠʪʝʣʴʥʳʭ 

ʫʤʝʥʠʡ, ʥʘʚʳʢʦʚ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʩʪʨʦʝʥʠʡ; 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʦ ʧʣʦʩʢʠʭ ʬʠʛʫʨʘʭ ʠ ʠʭ 

ʩʚʦʡʩʪʚʘʭ, ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʧʨʦʩʪʝʡʰʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʪʝʣʘʭ;  

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʚʳʢʦʚ ʠ ʫʤʝʥʠʡ ʙʝʟʦʧʘʩʥʦʛʦ ʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʛʦ 

ʧʦʚʝʜʝʥʠʷ ʧʨʠ ʨʘʙʦʪʝ ʩ ʢʦʤʧʴʶʪʝʨʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ ʠ ʚ ʀʥʪʝʨʥʝʪʝ, 

ʫʤʝʥʠʷ ʩʦʙʣʶʜʘʪʴ ʥʦʨʤʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʵʪʠʢʠ ʠ ʧʨʘʚʘ [3]. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʮʝʣʠ ʠ ʟʘʜʘʯ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʣʦʪʪʝʨʘ, ʠʤʝʝʪ 

ʨʷʜ ʜʦʩʪʦʠʥʩʪʚ.  

ɺʦ-ʧʝʨʚʳʭ, ʵʪʦ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʤʦʪʠʚʘʮʠʠ ʫʯʘʱʠʭʩʷ ʢ ʧʦʣʫʯʝʥʠʶ 

ʥʦʚʳʭ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ. ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʧʦ ʩʦʟʜʘʥʠʶ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ 

ʦʙʲʝʢʪʦʚ ʨʝʘʣʠʟʫʝʪʩʷ ʘʢʪʠʚʥʘʷ ʪʚʦʨʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʙʫʯʘʶʱʠʭʩʷ. ʕʪʦ 

ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʰʘʪʴ ʥʝʩʪʘʥʜʘʨʪʥʳʝ ʟʘʜʘʯʠ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʚʘʨʠʘʥʪʦʚ ʨʝʰʝʥʠʷ, ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʨʘʙʦʪʳ ʨʘʟʥʦʛʦ ʚʠʜʘ ʠ ʫʨʦʚʥʷ 

ʩʣʦʞʥʦʩʪʠ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʨʝʟʫʣʴʪʘʪʘ ʠ ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʟʤʝʥʝʥʠʷ ʠ 

ʧʦʩʪʝʧʝʥʥʦʛʦ ʫʩʣʦʞʥʝʥʠʷ ʦʙʲʝʢʪʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

ɺʦ-ʚʪʦʨʳʭ, ʚ ʭʦʜʝ ʨʘʙʦʪʳ ʥʘ ʧʣʦʪʪʝʨʝ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʚʠʪʠʝ 

ʣʦʛʠʯʝʩʢʦʛʦ ʠ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ. ʈʘʟʚʠʪʠʝ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʭ 

ʫʤʝʥʠʡ ʰʢʦʣʴʥʠʢʦʚ ʚ ʫʩʣʦʚʠʷʭ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʦʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʟʘʜʘʯ. 

ɺ-ʪʨʝʪʴʠʭ, ʨʘʙʦʪʘʷ ʚ ʧʨʦʛʨʘʤʤʝ ʧʣʦʪʪʝʨʘ, ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ, ʩʦʟʜʘʚʘʷ 

ʤʘʪʝʨʠʘʣʴʥʳʝ ʦʙʲʝʢʪʳ ʥʘ ʧʣʦʪʪʝʨʝ, ʫʯʘʱʠʝʩʷ ʫʯʘʪʩʷ ʪʚʦʨʯʝʩʢʠ ʤʳʩʣʠʪʴ, 

ʠʩʢʘʪʴ ʥʦʚʳʝ ʥʝʩʪʘʥʜʘʨʪʥʳʝ ʨʝʰʝʥʠʷ. ɹʝʟ ʵʪʠʭ ʢʘʯʝʩʪʚ ʥʝʚʦʟʤʦʞʥʘ 

ʪʨʫʜʦʚʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʤ, 

ʙʳʩʪʨʦʨʘʟʚʠʚʘʶʱʝʤʩʷ ʧʨʦʠʟʚʦʜʩʪʚʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʝʪ ʦʙʲʝʜʠʥʠʪʴ ʩʦʜʝʨʞʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʤʝʪʥʳʭ 

ʦʙʣʘʩʪʝʡ ʥʘ ʟʘʥʷʪʠʷʭ ʚʦ ʚʥʝʫʨʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʨʘʤʢʘʭ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʦʩʥʦʚʥʦʡ ʰʢʦʣʝ. 
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ʋ ʫʯʠʪʝʣʷ ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʫʚʝʣʠʯʠʪʴ ʥʘʛʣʷʜʥʦʩʪʴ ʚ ʧʨʦʮʝʩʩʝ 
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ICT IN TECHNOLOGY EXTRACURRICULAR ACTIVITY  

 

Abstract. Information and communication technologies usage opens new 

opportunities for modern teachers in conducting extracurricular activities, allows 

them to increase the effectiveness of training, the intellectual level of students, 

instill self-learning skills, self-organization, and facilitate the solution of 

practical problems. The teacher has the opportunity to increase visibility in the 

teaching process. The use of computer technology in extracurricular activities 

allows you to make each lesson unconventional, bright, and easy to remember.  

Keywords: extracurricular activity, information and communication 

technologies, student. 
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ʉʦʚʨʝʤʝʥʥʦʝ ʧʦʥʠʤʘʥʠʝ ʥʦʚʦʛʦ ʰʢʦʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚʢʣʶʯʘʝʪ ʥʝ 

ʪʦʣʴʢʦ ʦʩʚʦʝʥʠʝ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʫʨʦʢʘʭ, ʥʦ ʠ ʚʦ ʚʥʝʫʨʦʯʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʈʘʟʚʠʪʠʝ ʢʣʶʯʝʚʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʢʘʢ ʦʩʥʦʚʥʘʷ ʮʝʣʴ 

ʩʦʚʨʝʤʝʥʥʦʡ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪ ʥʦʚʳʝ ʟʘʜʘʯʠ ʠ 

ʚʥʝʫʨʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ɽʩʣʠ ʦʛʣʷʥʫʪʴʩʷ ʚ ʧʨʦʰʣʦʝ ʚʨʝʤʝʥ ʰʢʦʣ ʉʉʉʈ, ʚʩʝʛʜʘ ʙʳʣʘ 

ʧʨʦʙʣʝʤʘ ʧʣʦʭʦʛʦ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʦʩʥʘʱʝʥʠʷ ʰʢʦʣ ʚ ʧʣʘʥʝ ʪʝʭʥʠʯʝʩʢʦʡ 

ʙʘʟʳ, ʦʙʦʨʫʜʦʚʘʥʠʷ ʫʯʝʙʥʳʭ ʢʘʙʠʥʝʪʦʚ, ʘ ʩʧʫʩʪʷ ʧʦʯʪʠ 30 ʣʝʪ, ʙʘʟʳ 

ʢʘʙʠʥʝʪʦʚ ʪʝʭʥʦʣʦʛʠʠ ʠ ʚʦʚʩʝ ʥʝ ʦʙʥʦʚʣʷʶʪʩʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʀʂʊ) ʪʝʤ ʙʦʣʝʝ 

ʘʢʪʫʘʣʴʥʦ ʚ ʥʘʰʝ ʚʨʝʤʷ, ʪʘʢ ʢʘʢ ʚ ʰʢʦʣʘʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʪʩʫʪʩʪʚʫʶʪ, ʠʣʠ 

ʤʦʨʘʣʴʥʦ ʫʩʪʘʨʝʣʠ ʥʝʦʙʭʦʜʠʤʳʝ ʥʘʙʦʨʳ: ʩʭʝʤ, ʪʘʙʣʠʮ, ʠʣʣʶʩʪʨʘʮʠʡ, 

ʬʦʪʦʛʨʘʬʠʡ, ʨʝʧʨʦʜʫʢʮʠʡ.  ɸ ʩʬʝʨʘ ʚʥʝʫʨʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ 

ʪʝʭʥʦʣʦʛʠʠ ʨʘʩʰʠʨʠʣʘʩʴ, ʨʦʣʴ ʧʝʜʘʛʦʛʘ ʠʟʤʝʥʷʝʪʩʷ, ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʙʦʣʝʝ 

ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ. ʕʪʦ ʚʳʟʳʚʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʩʤʳʩʣʝʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʤʝʭʘʥʠʟʤʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʂʊ 

ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʘʢʪʠʢʝ. 

ʇʨʠʭʦʜʠʤ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʀʂʊ ʚʦ ʚʥʝʫʨʦʯʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʰʢʦʣʝ ʧʨʦʩʪʦ ʥʝʦʙʭʦʜʠʤʦ. ʄʠʨ ʥʝ ʩʪʦʠʪ ʥʘ ʤʝʩʪʝ, ʠ 

ʰʢʦʣʴʥʠʢʠ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʚʣʘʜʝʶʪ ʢʦʤʧʴʶʪʝʨʦʤ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ. ʉʝʛʦʜʥʷ ʥʝʚʦʟʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ 

ʦʨʛʘʥʠʟʘʮʠʶ ʚʥʝʫʨʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ:  

Á ʧʨʦʝʢʪʦʨʘ; 

Á ʮʠʬʨʦʚʳʭ ʬʦʪʦʘʧʧʘʨʘʪʦʚ;  

Á ʤʫʟʳʢʘʣʴʥʦʛʦ ʮʝʥʪʨʘ; 

Á ʚʠʜʝʦʢʘʤʝʨ; 

Á ʩʦʪʦʚʳʭ ʪʝʣʝʬʦʥʦʚ. 

ʄʳ ʠʤʝʝʤ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʩʥʷʪʴ ʣʶʙʦʝ ʤʝʨʦʧʨʠʷʪʠʝ, ʦʙʲʝʜʠʥʷʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʩʦʙʨʘʪʴ ʝʛʦ ʚ ʢʦʧʠʣʢʫ. ɹʦʣʴʰʘʷ ʨʦʣʴ ʚ ʢʨʫʞʢʦʚʦʡ ʨʘʙʦʪʝ 

ʦʪʚʦʜʠʪʩʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦ ʚʥʝʫʨʦʯʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʫʣʴʪʠʤʝʜʠʘ-ʧʨʝʟʝʥʪʘʮʠʡ ʠ ʬʠʣʴʤʦʚ ʧʨʠʚʦʜʠʪ ʢ ʮʝʣʦʤʫ 

ʨʷʜʫ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʵʬʬʝʢʪʦʚ: ʧʨʠʜʘʝʪ ʟʘʥʷʪʠʶ ʵʤʦʮʠʦʥʘʣʴʥʫʶ 

ʦʢʨʘʰʝʥʥʦʩʪʴ; ʧʩʠʭʦʣʦʛʠʯʝʩʢʠ ʦʙʣʝʛʯʘʝʪ ʧʨʦʮʝʩʩ ʫʩʚʦʝʥʠʷ; ʚʦʟʙʫʞʜʘʝʪ 

ʞʠʚʦʡ ʠʥʪʝʨʝʩ ʢ ʧʨʝʜʤʝʪʫ ʧʦʟʥʘʥʠʷ; ʨʘʩʰʠʨʷʝʪ ʦʙʱʠʡ ʢʨʫʛʦʟʦʨ; 

ʧʦʚʳʰʘʝʪʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʫʯʠʪʝʣʷ. 

ʋʯʠʪʝʣʶ ʫʞʝ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʩʪʘʚʘʪʴ ʦʙʨʘʟʝʮ ʪʫʪʦʚʦʛʦ 

ʰʝʣʢʦʧʨʷʜʘ, ʙʣʘʛʦʜʘʨʷ ʀʂʊ, ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʝʛʦ ʥʘ ʵʢʨʘʥʝ, ʧʦʜʛʦʪʦʚʠʚ 

ʟʘʨʘʥʝʝ ʚʠʜʝʦ ʠʣʠ ʧʨʝʟʝʥʪʘʮʠʶ. ʂʘʢ ʚʘʞʥʦ ʟʘʠʥʪʝʨʝʩʦʚʘʪʴ ʫʯʘʱʝʛʦʩʷ 

ʵʪʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʦʡ, ʚʳʟʚʘʪʴ ʝʛʦ ʥʘ ʜʠʩʢʫʩʩʠʶ, ʦʨʛʘʥʠʟʦʚʘʪʴ ʢʦʥʢʫʨʩ, 

ʠʛʨʫ ʪʘʢ, ʯʪʦʙʳ ʦʥ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʦʚʘʣ, ʭʦʪʝʣ ʨʘʩʩʫʞʜʘʪʴ, ʩʧʦʨʠʪʴ! 

ʅʝʦʙʭʦʜʠʤʦ ʚʩʝʛʜʘ ʧʦʤʥʠʪʴ, ʯʪʦ ʫʯʘʱʠʤʩʷ ʦʩʦʙʝʥʥʦ ʚʘʞʥʳ ʠ ʥʫʞʥʳ 
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ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʵʤʦʮʠʠ. ʋʯʝʥʠʢ, ʧʦʛʨʫʞʝʥʥʳʡ ʚ ʘʪʤʦʩʬʝʨʫ ʨʘʜʦʩʪʠ, 

ʚʳʨʘʩʪʝʪ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʤ ʢʦ ʤʥʦʛʠʤ ʥʝʦʞʠʜʘʥʥʳʤ ʩʠʪʫʘʮʠʷʤ. ʆʥ ʙʫʜʝʪ 

ʤʝʥʝʝ ʧʦʜʚʝʨʞʝʥ ʩʪʨʝʩʩʘʤ ʠ ʨʘʟʦʯʘʨʦʚʘʥʠʷʤ.  

ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʰʢʦʣʴʥʠʢʘʤ ʥʝʦʙʭʦʜʠʤʘ ʚʥʝʫʨʦʯʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, 

ʥʘʩʳʱʝʥʥʘʷ ʧʨʘʟʜʥʠʢʘʤʠ, ʨʘʟʚʣʝʯʝʥʠʷʤʠ, ʀʂʊ ʩ ʢʦʥʢʫʨʩʘʤʠ, 

ʦʣʠʤʧʠʘʜʘʤʠ, ʨʝʙʫʩʘʤʠ, ʨʘʟʚʣʝʯʝʥʠʷʤʠ, ʠʛʨʘʤʠ. ɺʥʝʫʨʦʯʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʀʂʊ ʦʙʝʩʧʝʯʠʚʘʝʪ ʰʠʨʦʢʫʶ ʪʚʦʨʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʫʯʘʱʝʛʦʩʷ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʨʝʜʝ. ɼʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʤʦʮʠʦʥʘʣʴʥʳʡ 

ʥʘʩʪʨʦʡ. ɺʳʟʳʚʘʝʪ ʩʠʪʫʘʮʠʶ ʫʩʧʝʭʘ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʧʦʟʚʦʣʷʶʪ ʨʘʟʥʦʦʙʨʘʟʠʪʴ ʬʦʨʤʳ ʨʘʙʦʪʳ ʩ ʫʯʘʱʠʤʠʩʷ, ʩʜʝʣʘʪʴ ʠʭ 

ʪʚʦʨʯʝʩʢʠʤʠ. ʋʧʨʦʱʘʝʪʩʷ ʧʨʦʮʝʩʩ ʦʙʱʝʥʠʷ ʩ ʫʯʝʥʠʢʘʤʠ ʠ ʠʭ ʨʦʜʠʪʝʣʷʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʠʩʪʝʤʘ ʨʘʙʦʪʳ ʚʦ ʚʥʝʫʨʦʯʥʦʝ ʚʨʝʤʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʀʂʊ ʠ ʀʥʪʝʨʥʝʪ - ʪʝʭʥʦʣʦʛʠʡ ʠʤʝʝʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʨʷʜ 

ʧʨʝʠʤʫʱʝʩʪʚ: 

- ʜʘʝʪ ʫʯʘʱʠʤʩʷ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʚʦʙʦʜʥʦʛʦ ʚʳʙʦʨʘ 

ʩʦʙʩʪʚʝʥʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʫʯʝʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʰʢʦʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʆʪʩʶʜʘ ʠʟʤʝʥʷʝʪʩʷ ʨʦʣʴ ʫʯʘʱʝʛʦʩʷ, ʢʦʪʦʨʳʡ ʚʤʝʩʪʦ ʧʘʩʩʠʚʥʦʛʦ ʩʣʫʰʘʪʝʣʷ 

ʩʪʘʥʦʚʠʪʩʷ ʩʘʤʦʫʧʨʘʚʣʷʝʤʦʡ ʣʠʯʥʦʩʪʴʶ, ʩʧʦʩʦʙʥʦʡ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝ 

ʩʨʝʜʩʪʚʘ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʳʝ ʝʤʫ ʜʦʩʪʫʧʥʳ; 

- ʧʨʝʜʧʦʣʘʛʘʝʪ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʫʯʘʱʠʤʩʷ, ʦʩʥʦʚʘʥʥʳʡ 

ʥʘ ʧʨʠʟʥʘʥʠʠ ʪʦʛʦ ʬʘʢʪʘ, ʯʪʦ ʫ ʨʘʟʥʳʭ ʫʯʝʥʠʢʦʚ ʧʨʝʜʳʜʫʱʠʡ ʦʧʳʪ ʠ 

ʫʨʦʚʝʥʴ ʟʥʘʥʠʡ ʚ ʦʜʥʦʡ ʦʙʣʘʩʪʠ ʨʘʟʣʠʯʥʳ, ʢʘʞʜʳʡ ʫʯʝʥʠʢ ʧʨʠʭʦʜʠʪ ʢ 

ʧʨʦʮʝʩʩʫ ʦʚʣʘʜʝʥʠʷ ʥʦʚʳʤʠ ʟʥʘʥʠʷʤʠ ʩʦ ʩʚʦʠʤ ʩʦʙʩʪʚʝʥʥʳʤ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤ ʙʘʛʘʞʦʤ, ʢʦʪʦʨʳʡ ʠ ʦʧʨʝʜʝʣʷʝʪ ʩʪʝʧʝʥʴ ʧʦʥʠʤʘʥʠʷ ʠʤ 

ʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʝʛʦ ʠʥʪʝʨʧʨʝʪʘʮʠʶ, ʪ.ʝ. ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʚʦʨʦʪ ʦʪ 

ʦʚʣʘʜʝʥʠʷ ʚʩʝʤʠ ʫʯʘʱʠʤʠʩʷ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʤʘʪʝʨʠʘʣʘ ʢ ʦʚʣʘʜʝʥʠʶ 

ʨʘʟʥʳʤʠ ʫʯʘʱʠʤʠʩʷ ʨʘʟʥʦʛʦ ʤʘʪʝʨʠʘʣʘ; 

- ʛʘʨʘʥʪʠʨʫʝʪ ʥʝʧʨʝʨʳʚʥʫʶ ʩʚʷʟʴ ʚ ʦʪʥʦʰʝʥʠʷʭ çʫʯʠʪʝʣʴ ï ʫʯʝʥʠʢè; 

- ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʠ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

(ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʪʝʤʧʘ ʦʙʫʯʝʥʠʷ, ʪʨʫʜʥʦʩʪʠ ʫʯʝʙʥʳʭ ʟʘʜʘʥʠʡ ʠ ʪ.ʧ.); 

- ʧʦʚʳʰʘʝʪ ʤʦʪʠʚʘʮʠʶ ʫʯʝʥʠʷ; 

- ʨʘʟʚʠʚʘʝʪ ʫ ʫʯʘʱʠʭʩʷ ʧʨʦʜʫʢʪʠʚʥʳʝ, ʪʚʦʨʯʝʩʢʠʝ ʬʫʥʢʮʠʠ 

ʤʳʰʣʝʥʠʷ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ, ʬʦʨʤʠʨʫʝʪ ʦʧʝʨʘʮʠʦʥʥʳʡ 

ʩʪʠʣʴ ʤʳʰʣʝʥʠʷ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʨʘʙʦʪʘʪʴ ʜʘʞʝ ʚ ʫʜʘʣʝʥʥʦʤ ʨʝʞʠʤʝ. ɺʳ ʤʦʞʝʪʝ ʧʨʦʜʦʣʞʘʪʴ ʩ ʜʝʪʴʤʠ 

ʛʦʪʦʚʠʪʴ ʧʦʣʝʟʥʳʝ ʜʝʩʝʨʪʳ, ʟʘʩʥʷʚ ʟʘʨʘʥʝʝ ʚʠʜʝʦ ï ʨʝʮʝʧʪ ʠʣʠ ʧʨʦʚʝʩʪʠ 

ʚʥʝʫʨʦʯʥʦʝ ʟʘʥʷʪʠʝ ʚ ʦʥʣʘʡʥ ʨʝʞʠʤʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʥʝʫʨʦʯʥʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʀʂʊ ʦʙʝʩʧʝʯʠʚʘʝʪ ʰʠʨʦʢʫʶ ʪʚʦʨʯʝʩʢʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʫʯʘʱʝʛʦʩʷ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʨʝʜʝ, ʧʦʣʦʞʠʪʝʣʴʥʳʡ 

ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʥʘʩʪʨʦʡ, ʛʘʨʘʥʪʠʨʦʚʘʥʥʘʷ ʩʠʪʫʘʮʠʷ ʫʩʧʝʭʘ ʚʳʩʚʦʙʦʞʜʘʝʪ 

ʜʦʙʨʳʝ ʯʫʚʩʪʚʘ, ʩʦʧʝʨʝʞʠʚʘʥʠʝ. ɺ ʨʘʟʚʠʪʠʠ ʪʚʦʨʯʝʩʪʚʘ ʫ ʜʝʪʝʡ ʩ 
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ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʟʘʣʦʞʝʥʳ ʙʦʣʴʰʠʝ ʠ ʧʦʜʯʘʩ 

ʥʝʨʘʩʢʨʳʪʳʝ ʚʦʟʤʦʞʥʦʩʪʠ. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ï ʧʦʯʝʪʥʘʷ 

ʠ ʚʘʞʥʘʷ ʟʘʜʘʯʘ. 

ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠʢʘ, ʙʝʟ ʥʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʫʞʝ ʥʝʚʦʟʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʝʙʝ ʩʦʚʨʝʤʝʥʥʫʶ ʰʢʦʣʫ. ɿʘʥʷʪʠʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʀʂʊ ʩʪʘʥʦʚʷʪʩʷ ʧʨʠʚʳʯʥʳʤʠ ʜʣʷ ʫʯʘʱʠʭʩʷ ʰʢʦʣʳ, ʘ ʜʣʷ 

ʫʯʠʪʝʣʝʡ ʩʪʘʥʦʚʷʪʩʷ ʥʦʨʤʦʡ ʨʘʙʦʪʳ. ʕʪʦ, ʥʘ ʤʦʡ ʚʟʛʣʷʜ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʚʘʞʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʚ ʧʨʘʢʪʠʢʝ ʨʘʙʦʪʳ ʧʝʜʘʛʦʛʘ. 

ʀʂʊ ʩʦʟʜʘʶʪ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʠ, ʩʦʟʜʘʶʪ 

ʫʩʣʦʚʠʷ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʫʯʠʪʝʣʷ ʠ ʫʯʝʥʠʢʘ. 
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ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʣʠʪʠʢʘ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʦʙʥʦʚʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ ʚ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ çʊʝʭʥʦʣʦʛʠʷè [1]. ʈʘʟʨʘʙʦʪʘʥ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʧʨʦʝʢʪ çʆʙʨʘʟʦʚʘʥʠʝè [2]. ʌʝʜʝʨʘʣʴʥʳʝ ʧʨʦʝʢʪʳ, 

ʚʭʦʜʷʱʠʝ ʚ ʥʘʮʠʦʥʘʣʴʥʳʡ ʧʨʦʝʢʪ: çʉʦʚʨʝʤʝʥʥʘʷ ʰʢʦʣʘè, çʋʩʧʝʭ ʢʘʞʜʦʛʦ 

ʨʝʙʝʥʢʘè, çʇʦʜʜʝʨʞʢʘ ʩʝʤʝʡ, ʠʤʝʶʱʠʭ ʜʝʪʝʡè, çʎʠʬʨʦʚʘʷ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘè, çʋʯʠʪʝʣʴ ʙʫʜʫʱʝʛʦè, çʄʦʣʦʜʳʝ ʧʨʦʬʝʩʩʠʦʥʘʣʳè, 

çʅʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʢʘʞʜʦʛʦè, çʉʦʮʠʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴè, çʕʢʩʧʦʨʪ 

ʦʙʨʘʟʦʚʘʥʠʷè, çʉʦʮʠʘʣʴʥʳʝ ʣʠʬʪʳ ʜʣʷ ʢʘʞʜʦʛʦè. 18 ʠʶʣʷ 2017 ʛʦʜʘ 

ʨʘʟʨʘʙʦʪʘʥ ʧʣʘʥ ʤʝʨʦʧʨʠʷʪʠʡ çɼʦʨʦʞʥʘʷ ʢʘʨʪʘè ʂʨʫʞʢʦʚʦʛʦ ʜʚʠʞʝʥʠʷ 

ʅʘʮʠʦʥʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠʥʠʮʠʘʪʠʚʳ [3]. ʆʥʘ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʚ 

ʨʘʤʢʘʭ ʧʨʝʜʤʝʪʘ çʊʝʭʥʦʣʦʛʠʷè ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʙʫʜʫʪ ʩʬʦʨʤʠʨʦʚʘʥʳ ʫʤʝʥʠʷ: ʧʨʠʥʷʪʠʝ 

ʨʝʝhʥʠʡ, ʢʨʝʘʪʠʚʥʳʝ (ʫʟʥʘʚʘʪʴ ʠ ʩʦʟʜʘʚʘʪʴ ʥʦʚʦʝ); ʧʨʘʢʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ (ʚ 

ʯʘʩʪʥʦʩʪʠ ʪʘʢʠʝ, ʢʘʢ: ʩʧʦʩʦʙʥʦʩʪʴ ʠ ʛʦʪʦʚʥʦʩʪʴ ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤʫ 

ʧʦʠʩʢʫ ʤʝʪʦʜʦʚ ʨʝʰʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ; ʧʨʠʤʝʥʝʥʠʶ ʨʘʟʣʠʯʥʳʭ 

ʤʝʪʦʜʦʚ ʧʦʟʥʘʥʠʷ; ʥʘʚʳʢʘʤʠ ʨʘʟʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ), ʥʝʩʪʘʥʜʘʨʪʥʦʝ 

ʤʳʰʣʝʥʠʝ ʠ ʩʢʣʦʥʥʦʩʪʴ ʢ ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨʩʪʚʫ.  

ʈʝʘʣʠʟʘʮʠʷ ʵʪʠʭ ʧʨʦʝʢʪʦʚ ʧʦʟʚʦʣʷʝʪ ʦʙʥʦʚʣʷʪʴ ʩʦʜʝʨʞʘʥʠʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʨʘʩʰʠʨʷʷ ʝʛʦ ʨʘʤʢʠ ʟʘ ʩʯʝʪ  ʠʟʫʯʝʥʠʷ 

ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʨʠʤʝʥʷʪʴ ʥʦʚʳʝ ʤʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ ʦʙʫʯʝʥʠʷ.  

ʅʘʮʠʦʥʘʣʴʥʳʡ ʧʨʦʝʢʪ çʆʙʨʘʟʦʚʘʥʠʝè ʠ çɼʦʨʦʞʥʘʷ ʢʘʨʪʘè 

ʂʨʫʞʢʦʚʦʛʦ ʜʚʠʞʝʥʠʷ ʅʘʮʠʦʥʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠʥʠʮʠʘʪʠʚʳ 

ʷʚʣʷʶʪʩʷ ʬʘʢʪʦʨʘʤʠ ʠʥʪʝʛʨʘʮʠʠ ʦʩʥʦʚʥʦʛʦ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ. 

ɺ ʂʦʥʮʝʧʮʠʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʨʦʩʩʠʡʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʧʝʨʠʦʜ ʜʦ 

2010 ʛʦʜʘ ʚʧʝʨʚʳʝ ʧʨʦʟʚʫʯʘʣʘ ʠʜʝʷ ʠʥʪʝʛʨʘʮʠʠ ʦʙʱʝʛʦ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 
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ʦʙʨʘʟʦʚʘʥʠʷ ʜʝʪʝʡ ʢʘʢ ʚʝʜʫʱʘʷ ʪʝʥʜʝʥʮʠʷ ʨʘʟʚʠʪʠʷ ʰʢʦʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ. ʇʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʤʦʜʝʨʥʠʟʘʮʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ï ʵʪʦ 

ʠʥʪʝʛʨʘʮʠʷ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʰʢʦʣ (ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ) ʠ 

ʫʯʨʝʞʜʝʥʠʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʜʝʪʝʡ ʚ ʝʜʠʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ, ʛʜʝ ʢʘʞʜʦʝ ʫʯʨʝʞʜʝʥʠʝ, ʷʚʣʷʷʩʴ ʫʥʠʢʘʣʴʥʳʤ ʧʦ ʩʚʦʠʤ 

ʮʝʣʷʤ, ʩʦʜʝʨʞʘʥʠʶ, ʤʝʪʦʜʘʤ ʠ ʬʦʨʤʘʤ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʜʦʧʦʣʥʷʝʪ ʜʨʫʛʦʝ, 

ʚʥʦʩʠʪ ʩʚʦʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʣʠʯʥʦʩʪʠ ʨʝʙʝʥʢʘ. 

ʇʫʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʙʱʝʛʦ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʰʢʦʣʴʥʠʢʦʚ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ɺ.ʇ. ɻʦʣʦʚʘʥʦʚʘ, 

ɺ.ɸ. ɻʦʨʩʢʦʛʦ, ʃ.ɸ. ɼʦʨʦʭʠʥʦʡ, ɺ.ʅ. ʀʚʘʥʯʝʥʢʦ, ɺ.ʀ. ʂʘʟʘʨʝʥʢʦʚʘ, 

ʉ.ʖ. ɸʚʝʨʴʷʥʦʚʦʡ, ʃ.ɸ. ʄʝʪʣʷʢʦʚʦʡ ʠ ʜʨ.; ʧʨʦʙʣʝʤʘʤ ʠʥʪʝʛʨʘʮʠʠ ʦʙʱʝʛʦ 

ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʜʝʪʝʡ ʧʦʩʚʷʱʝʥʳ ʨʘʙʦʪʳ ʊ.ʅ. ɻʫʱʠʥʦʡ, 

ɽ.ɹ. ɽʚʣʘʜʦʚʦʡ, ɸ.ɺ. ɿʦʣʦʪʦʨʝʚʦʡ, ʉ.ʃ. ʇʘʣʘʜʴʝʚʘ, ɺ.ʇ. ʊʦʧʦʨʦʚʩʢʦʛʦ, 

ʆ.ɺ. ʂʦʤʦʚʦʡʠ ʜʨ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʜ ʠʥʪʝʛʨʘʮʠʝʡ ʦʙʱʝʛʦ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʜʝʪʝʡ ʧʦʥʠʤʘʶʪ  ʧʨʦʮʝʩʩ ʚʟʘʠʤʦʧʨʦʥʠʢʥʦʚʝʥʠʷ ʵʣʝʤʝʥʪʦʚ 

ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʦʛʦ ʮʝʣʦʛʦ, ʚ ʨʘʤʢʘʭ  ʢʦʪʦʨʦʛʦ ʨʘʩʰʠʨʷʝʪʩʷ ʧʦʪʝʥʮʠʘʣ 

ʦʙʱʝʛʦ (ʰʢʦʣʴʥʦʛʦ) ʦʙʨʘʟʦʚʘʥʠʷ ʟʘ ʩʯʝʪ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʜʦʩʫʛʦʚʳʭ, ʢʨʫʞʢʦʚʳʭ ʠ ʬʘʢʫʣʴʪʘʪʠʚʥʳʭ 

ʬʦʨʤ ʦʩʚʦʝʥʠʷ ʜʝʪʴʤʠ ʩʦʮʠʘʣʴʥʦʛʦ ʦʧʳʪʘ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ, 

ʠʩʧʦʣʥʠʪʝʣʴʩʢʦʡ ʠ ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʧʦʣʥʦ  

ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʠʯʥʦʩʪʥʳʝ ʨʝʩʫʨʩʳ ʜʝʪʝʡ. 

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʤʦʜʝʨʥʠʟʘʮʠʠ ʚʩʝʡ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʈʦʩʩʠʠ. ʉʝʛʦʜʥʷ 

ʥʫʞʥʳ ʥʝʦʨʜʠʥʘʨʥʳʝ ʫʩʣʦʚʠʷ ʨʘʟʚʠʪʠʷ ʨʝʙʝʥʢʘ, ʥʝʦʨʜʠʥʘʨʥʘʷ ʩʦʮʠʘʣʴʥʘʷ 

ʩʨʝʜʘ, ʚ ʢʦʪʦʨʦʡ ʜʝʪʠ ʦʩʚʘʠʚʘʶʪ ʦʧʳʪ ʦʨʛʘʥʠʟʘʮʠʠ ʩʚʦʝʡ ʞʠʟʥʠ, ʫʯʘʪʩʷ 

ʪʚʦʨʯʝʩʢʠ ʤʳʩʣʠʪʴ ʠ ʨʘʙʦʪʘʪʴ. 

ʀʥʥʦʚʘʮʠʦʥʥʳʤ, ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ, ʦʪʢʨʳʚʘʶʱʠʤ 

ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʨʝʰʝʥʠʠ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ, ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʬʦʨʤ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʫʯʝʥʠʷ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʥʦʚʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʌʦʨʤʠʨʫʶʱʫʶʩʷ ʚ ʈʦʩʩʠʠ ʩʠʩʪʝʤʫ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʠʥʥʦʚʘʮʠʦʥʥʫʶ, 

ʚʦʧʣʦʪʠʚʰʫʶ ʚ ʩʝʙʝ ʦʩʥʦʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ ʚ 

ʩʪʨʘʥʝ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʥʦʚʳʭ ʟʥʘʥʠʡ ʚ 

ʚʦʩʪʨʝʙʦʚʘʥʥʳʝ ʦʙʱʝʩʪʚʦʤ ʥʦʚʰʝʩʪʚʘ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʩʣʝʜʫʶʱʠʤʠ 

ʧʨʦʪʠʚʦʨʝʯʠʷʤʠ, ʥʘʠʙʦʣʝʝ ʦʙʦʩʪʨʠʚʰʠʤʠʩʷ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʠ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʝ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʠ ʦʪʝʯʝʩʪʚʝʥʥʫʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʪʝʦʨʠʶ ʠ ʧʨʘʢʪʠʢʫ: 

¶ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʘʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʦʚʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 
ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʥʝʛʦʪʦʚʥʦʩʪʴʶ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʫʯʠʪʝʣʝʡ 

ʧʨʠʤʝʥʷʪʴ ʠʭ ʥʘ ʧʨʘʢʪʠʢʝ;  
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¶ ʥʝʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʥʦʚʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʨʦʮʝʩʩʝ ʘʢʪʠʚʠʟʘʮʠʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʦʙʫʯʘʶʱʠʭʩʷ ʠ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʪʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. 

ɺ ɹʨʷʥʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ 

ʀ.ɻ. ʇʝʪʨʦʚʩʢʦʛʦ, ʚʝʜʫʱʝʤ ʚʫʟʝ ʨʝʛʠʦʥʘ, ʨʘʟʨʘʙʦʪʘʥʘ ʥʦʚʘʷ, ʫʥʠʢʘʣʴʥʘʷ 

ʬʦʨʤʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʰʢʦʣʴʥʠʢʦʚ ï ʵʪʦ 

ʐʢʦʣʘ ʶʥʦʛʦ ʪʝʭʥʦʣʦʛʘ  (ʐʖʊ) ʚ ʚʫʟʝ. ɺ ʨʘʤʢʘʭ ʠʥʪʝʛʨʘʮʠʠ ʦʩʥʦʚʥʦʛʦ ʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʰʢʦʣʴʥʠʢʦʚ ʠ ʚ ʮʝʣʷʭ 

ʦʨʛʘʥʠʟʘʮʠʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʰʢʦʣ ʛ. ɹʨʷʥʩʢʘ ʠ ɹɻʋ ʠʤ. 

ʘʢʘʜʝʤʠʢʘ ʀ.ɻ. ʇʝʪʨʦʚʩʢʦʛʦ ʥʘ ʬʘʢʫʣʴʪʝʪʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʜʠʟʘʡʥʘ ʚ ʥʦʷʙʨʝ 

2017 ʛʦʜʘ ʩʦʟʜʘʥʘ ʐʢʦʣʘ ʶʥʦʛʦ ʪʝʭʥʦʣʦʛʘ, ʢʫʨʘʪʦʨʦʤ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ 

ʘʚʪʦʨ ʩʪʘʪʴʠ. ʀʥʬʦʨʤʘʮʠʷ ʦ ʨʘʙʦʪʝ ʰʢʦʣʳ ʨʘʟʤʝʱʝʥʘ ʥʘ ʦʬʠʮʠʘʣʴʥʦʤ 

ʩʘʡʪʝ ʬʘʢʫʣʴʪʝʪʘ https://ftid.ru/. ɺ ʐʖʊ ʤʦʛʫʪ ʧʦʧʘʩʪʴ ʚʩʝ ʞʝʣʘʶʱʠʝ 

ʰʢʦʣʴʥʠʢʠ, ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʝ ʚ ʨʘʩʰʠʨʝʥʠʠ ʩʚʦʠʭ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ ʧʦ 

ʪʝʭʥʦʣʦʛʠʠ ʠ ʨʘʟʚʠʪʠʠ ʩʚʦʠʭ ʪʚʦʨʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ. ʆʧʳʪ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʐʢʦʣʳ ʶʥʦʛʦ ʪʝʭʥʦʣʦʛʘ ʦʧʠʩʘʥ ʨʘʥʝʝ ʚ ʞʫʨʥʘʣʝ çʐʢʦʣʘ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʦè ˉ 4 ʟʘ 2019 ʛʦʜ [4]. 

ɼʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ 

ʐʖʊ, ʢʘʢ ʥʦʚʦʛʦ ʵʪʘʧʘ ʚ ʝʝ ʨʘʟʚʠʪʠʠ, ʥʘʤʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʠ 

ʦʙʦʙʱʝʥʳ ʪʨʝʭʣʝʪʥʠʡ ʦʧʳʪ ʨʘʙʦʪʳ ʚ ʦʙʳʯʥʦʤ ʨʝʞʠʤʝ ʠ ʜʦʢʫʤʝʥʪʳ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʨʦʩʚʝʱʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʇʨʝʜʤʝʪʦʤ 

ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʐʖʊ ʷʚʣʷʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷ ʠ ʧʨʦʚʝʜʝʥʠʝ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ; ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚʩʝʭ ʩʫʙʲʝʢʪʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ 

ʰʢʦʣʘʭ ʚ ʫʩʣʦʚʠʷʭ ʚʥʝʜʨʝʥʠʷ ʠ ʨʝʘʣʠʟʘʮʠʠ ʌɻʆʉ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʚ ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʨʝʞʠʤʝ ʜʣʷ ʩʠʩʪʝʤʳ 

ʦʙʨʘʟʦʚʘʥʠʷ ʥʝ ʪʦʣʴʢʦ ʚ ʪʦʤ, ʯʪʦʙʳ ʜʘʪʴ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʠʡ ʦʙʲʝʤ 

ʟʥʘʥʠʡ, ʘ ʚ ʪʦʤ, ʯʪʦʙʳ ʤʦʪʠʚʠʨʦʚʘʪʴ ʦʙʫʯʘʶʱʠʭʩʷ ʠʩʢʘʪʴ ʠ ʥʘʭʦʜʠʪʴ ʵʪʠ 

ʟʥʘʥʠʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. ɼʣʷ ʵʪʦʡ ʮʝʣʠ ʤʳ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʦʙʫʯʝʥʠʝ ʚ ʬʦʨʤʘʪʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ. ʉʠʩʪʝʤʘ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ 

ʩʪʘʣʘ ʦʩʥʦʚʥʦʡ ʧʣʘʪʬʦʨʤʦʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ 

ʧʨʦʮʝʩʩʘ. ɽʩʣʠ ʨʘʥʴʰʝ ʐʖʊ ʬʫʥʢʮʠʦʥʠʨʦʚʘʣʘ ʪʦʣʴʢʦ ʚ ʫʯʝʙʥʦʝ ʚʨʝʤʷ (ʩ 

ʩʝʥʪʷʙʨʷ ʧʦ ʤʘʡ), ʪʦ ʪʝʧʝʨʴ ʤʳ ʦʨʛʘʥʠʟʦʚʘʣʠ ʵʪʫ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʚ ʣʝʪʥʝʡ 

ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʡ ʢʦʤʧʘʥʠʠ ʚ ʜʚʫʭ ʰʢʦʣʘʭ ˉ 11 ʠ ˉ 35 ʛ. ɹʨʷʥʩʢʘ. ʊʘʢ ʢʘʢ 

ʣʝʪʦ ʜʠʢʪʦʚʘʣʦ ʩʚʦʠ ʫʩʣʦʚʠʷ ï ʵʪʦ ʫʛʨʦʟʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʦʨʦʥʦʚʠʨʫʩʘ, 

ʤʳ ʨʘʙʦʪʘʣʠ ʚ ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʨʝʞʠʤʝ.  

ʄʳ ʨʘʟʨʘʙʦʪʘʣʠ ʥʦʚʳʝ ʧʨʠʝʤʳ ʠ ʩʧʦʩʦʙʳ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʩ 

ʦʙʫʯʘʶʱʠʤʠʩʷ ʚ ʰʢʦʣʘʭ ʛ. ɹʨʷʥʩʢʘ.  

ʇʨʦʛʨʘʤʤʘ ʨʘʙʦʪʳ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʐʖʊ ʚ ʨʘʟʜʝʣʝ çʃʝʪʦ 2020è 

ʨʘʩʩʯʠʪʘʥʘ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ 8-15 ʣʝʪ ʠ ʠʤʝʝʪ ʤʦʜʫʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ: 

çʊʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚè, çʊʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ 

ʤʘʪʝʨʠʘʣʦʚè, çʇʨʦʠʟʚʦʜʩʪʚʦ ʠ ʪʝʭʥʦʣʦʛʠʠè. ʇʨʠʤʝʥʝʥʠʝ ʤʦʜʫʣʴʥʦʡ 
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ʩʪʨʫʢʪʫʨʳ ʦʙʝʩʧʝʯʠʣʦ ʚʦʟʤʦʞʥʦʩʪʴ ʚʘʨʠʘʪʠʚʥʦʛʦ ʦʩʚʦʝʥʠʷ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʤʦʜʫʣʝʡ ʠ ʠʭ ʨʘʟʙʠʝʥʠʝ ʥʘ ʯʘʩʪʠ ʩ ʮʝʣʴʶ ʠʭ ʦʩʚʦʝʥʠʷ 

ʦʙʫʯʘʶʱʠʤʠʩʷ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʦʚ (ʢʣʘʩʩʦʚ). ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʥʘʰ ʦʧʳʪ 

ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʞʫʨʥʘʣʝ çʐʢʦʣʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦè ˉ 1 ʟʘ 2021 ʛ. 

ʊʘʢʞʝ ʤʳ ʧʨʦʜʦʣʞʠʣʠ ʨʘʙʦʪʫ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʐʖʊ ʚ ʥʦʷʙʨʝ 2020 

ʛʦʜʘ ʚ ʨʘʤʢʘʭ ʧʣʘʥʦʚʳʭ ʦʩʝʥʥʠʭ ʢʘʥʠʢʫʣ ʥʘ ʩʪʨʘʥʠʮʝ ʄɹʆʋ çʉʨʝʜʥʷʷ 

ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʰʢʦʣʘ ˉ 11 ʠʤʝʥʠ ʇ.ʄ. ʂʘʤʦʟʠʥʘè ʛ. ɹʨʷʥʩʢʘ 

ʐʂʆʃʔʅɸʗ ɻʈʋʇʇɸ ɺʂʦʥʪʘʢʪʝ  https://vk.com/public171072094 ʚ ʨʘʤʢʘʭ 

ʈʦʩʩʠʡʩʢʦʛʦ ʜʚʠʞʝʥʠʷ ʰʢʦʣʴʥʠʢʦʚ (ʈɼʐ). ɺ ʩʚʷʟʠ ʩ ʥʘʩʪʫʧʣʝʥʠʝʤ ʅʦʚʦʛʦ 

ʛʦʜʘ ʘʢʪʫʘʣʴʥʳʤ ʩʪʘʥʦʚʠʪʩʷ ʧʨʠʛʦʪʦʚʣʝʥʠʝ ʠ ʫʢʨʘʰʝʥʠʝ ʙʣʶʜ, 

ʦʬʦʨʤʣʝʥʠʝ ʧʨʘʟʜʥʠʯʥʦʛʦ ʩʪʦʣʘ ʠ ʢʫʣʴʪʫʨʥʦʝ ʧʦʚʝʜʝʥʠʝ ʟʘ ʩʪʦʣʦʤ. ʄʳ 

ʧʨʝʜʣʦʞʠʣʠ ʧʦʜʧʠʩʯʠʢʘʤ ʈɼʐ ʰʢʦʣʳ ˉ 11 ʛ. ɹʨʷʥʩʢʘ ʧʨʠʥʷʪʴ ʫʯʘʩʪʠʝ ʚ 

ʢʫʣʠʥʘʨʥʦʤ ʢʦʥʢʫʨʩʝ. ʌʦʪʦʛʨʘʬʠʠ ʩʚʦʠʭ ʛʦʪʦʚʳʭ ʙʣʶʜ ʠ ʦʪʟʳʚʳ 

ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʥʘ ʥʠʭ ʧʨʠʩʳʣʘʪʴ ʥʘ ʘʜʨʝʩ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ 

ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ ʫʯʠʪʝʣʝʡ ʪʝʭʥʦʣʦʛʠʠ ʠ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʛʦ 

ʠʩʢʫʩʩʪʚʘ ʜʦ 7 ʥʦʷʙʨʷ. ʉʘʤʳʝ ʢʨʘʩʠʚʳʝ ʠ ʦʨʠʛʠʥʘʣʴʥʳʝ ʙʫʜʫʪ ʚʳʣʦʞʝʥʳ ʚ 

ʣʝʥʪʫ ʥʦʚʦʩʪʝʡ ʥʘ ʰʢʦʣʴʥʦʡ ʩʪʨʘʥʠʮʝ ʠ ʦʪʤʝʯʝʥʳ ʛʨʘʤʦʪʘʤʠ. 

ʇʨʠʦʙʨʝʪʝʥʥʳʡ ʦʧʳʪ ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʤʦʤʝʥʪʳ 

ʨʘʙʦʪʳ ʐʢʦʣʳ ʶʥʦʛʦ ʪʝʭʥʦʣʦʛʘ ʚ ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʨʝʞʠʤʝ: 

Å ʦʙʫʯʝʥʠʝ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʪʝʤʧʝ: ʩʢʦʨʦʩʪʴ ʠʟʫʯʝʥʠʷ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩʘʤʠʤ ʦʙʫʯʘʶʱʠʤʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʛʦ ʣʠʯʥʳʭ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚ ʠ ʧʦʪʨʝʙʥʦʩʪʝʡ; 

Å ʥʝʩʪʘʥʜʘʨʪʥʳʡ ʧʦʜʭʦʜ ʫʚʝʣʠʯʠʚʘʝʪ ʠʥʪʝʨʝʩ ʦʙʫʯʘʶʱʠʭʩʷ ʢ 

ʧʨʝʜʤʝʪʫ; 

Å ʦʙʫʯʘʶʱʠʝʩʷ ʧʨʠʦʙʨʝʣʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʫʤʝʥʠʷ ʠ ʦʧʳʪ, 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʨʘʟʫʤʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʙʩʪʚʝʥʥʦʡ ʞʠʟʥʠ; 

Å ʜʦʩʪʫʧʥʳʡ (ʵʢʦʥʦʤʠʯʥʳʡ) ʚʘʨʠʘʥʪ ʦʙʫʯʝʥʠʷ; 

Å ʨʘʩʰʠʨʷʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʠʥʬʦʨʤʘʮʠʠ (ʪʝʤʘʪʠʢʘ, ʬʦʨʤʳ), ʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʠʘʧʘʟʦʥ.  

ʕʪʦʪ ʦʧʳʪ ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʨʘʤʢʘʭ ʠʥʪʝʛʨʘʮʠʠ ʦʩʥʦʚʥʦʛʦ ʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ: 

- ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʦʧʳʪʘ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ; 

- ʨʘʟʨʘʙʦʪʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʫʯʠʪʝʣʷʤ ʜʣʷ ʨʘʙʦʪʳ ʧʦ ʥʦʚʳʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ ʠʥʪʝʛʨʘʮʠʠ ʦʩʥʦʚʥʦʛʦ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʰʢʦʣʴʥʠʢʦʚ ʚ ʥʦʚʳʭ ʫʩʣʦʚʠʷʭ 

- ʦʩʤʳʩʣʠʪʴ ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʧʦʜʛʦʪʦʚʢʠ 

ʙʫʜʫʱʝʛʦ ʫʯʠʪʝʣʷ ʪʝʭʥʦʣʦʛʠʠ ʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ 

ʫʩʣʦʚʠʷʭ ʠʥʪʝʛʨʘʮʠʠ ʦʩʥʦʚʥʦʛʦ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 
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çɹʫʜʝʪ ʨʘʩʪʠ ʨʦʣʴ ʧʨʝʧʦʜʘʚʘʪʝʣʷ. ʂʘʢʠʤʠ ʙʳ ʥʠ 

ʙʳʣʠ ʧʨʦʜʚʠʥʫʪʳʤʠ ʪʝʭʥʦʣʦʛʠʠ, ʠʭ ʥʘʜʦ ʫʤʝʪʴ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʩ ʧʦʣʴʟʦʡ ʜʣʷ ʫʯʝʥʠʢʘ. ʊʝʭʥʦʣʦʛʠʡ 

ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʴʰʝ, ʘ ʟʥʘʯʠʪ, ʚʩʝ ʙʦʣʴʰʝ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʦʙʫʯʝʥʠʷ ʠ ʧʦʜʘʯʠ ʤʘʪʝʨʠʘʣʘè. 

ɼ. ɼʠʥʮʠʩ 
 

ɺ ʩʚʷʟʠ ʩ ʥʝʦʙʭʦʜʠʤʳʤʠ ʤʝʨʘʤʠ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʠ ʟʘʱʠʪʳ ʟʜʦʨʦʚʴʷ ʜʝʪʝʡ 

ʄʠʥʠʩʪʝʨʩʪʚʦ ʧʨʦʩʚʝʱʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʨʝʢʦʤʝʥʜʦʚʘʣʦ 

ʧʝʨʝʡʪʠ ʥʘ ʜʠʩʪʘʥʮʠʦʥʥʫʶ ʬʦʨʤʫ ʦʙʫʯʝʥʠʷ ʥʘ ʧʝʨʠʦʜ ʜʝʡʩʪʚʠʷ 

ʦʛʨʘʥʠʯʝʥʠʡ. 

ʄʥʦʛʠʭ ʫʯʠʪʝʣʝʡ ʧʫʛʘʝʪ ʪʘʢʘʷ ʧʝʨʩʧʝʢʪʠʚʘ. ʆʜʥʘʢʦ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʦʛʨʦʤʥʳʡ ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʢʦʥʪʝʥʪʘ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʫʪ ʧʝʜʘʛʦʛʫ ʚ ʚʦʧʨʦʩʝ ʦʨʛʘʥʠʟʘʮʠʠ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ çʆʙ ʦʙʨʘʟʦʚʘʥʠʠ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠè ʦʪ 29 ʜʝʢʘʙʨʷ 2012 ʛʦʜʘ ˉ 273-ʌɿ ʩ ʠʟʤʝʥʝʥʠʷʤʠ 2020 ʛʦʜʘ 

ʦʙʝʩʧʝʯʝʥʠʝ ʨʘʚʥʳʭ ʧʨʘʚ ʛʨʘʞʜʘʥ ʥʘ ʧʦʣʫʯʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʦʙʱʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ. 

ʇʦʜ ʜʠʩʪʘʥʮʠʦʥʥʳʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʧʦʥʠʤʘʶʪʩʷ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʨʝʘʣʠʟʫʝʤʳʝ ʚ ʦʩʥʦʚʥʦʤ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠ 

ʦʧʦʩʨʝʜʦʚʘʥʥʦʤ (ʥʘ ʨʘʩʩʪʦʷʥʠʠ) ʠʣʠ ʥʝ ʧʦʣʥʦʩʪʴʶ ʦʧʦʩʨʝʜʦʚʘʥʥʦʤ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʦʙʫʯʘʶʱʝʛʦʩʷ ʠ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʨʘʙʦʪʥʠʢʘ. ʕʣʝʢʪʨʦʥʥʦʝ 

ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʤʦʞʝʪ ʚʝʩʦʤʦ ʜʦʧʦʣʥʠʪʴ ʠ ʨʘʩʰʠʨʠʪʴ 

ʪʨʘʜʠʮʠʦʥʥʳʝ ʬʦʨʤʳ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʜʣʷ ʫʯʠʪʝʣʷ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʜʦʩʪʫʧʥʳʭ ʧʣʦʱʘʜʦʢ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʨʦʚʦʜʠʪʴ ʜʠʩʪʘʥʮʠʦʥʥʳʝ ʫʨʦʢʠ ʢʘʢ 

ʦʥʣʘʡʥ, ʪʘʢ ʠ ʦʬʣʘʡʥ. ɺʳʙʦʨ ʙʦʛʘʪ ï ʵʪʦ ʠ Skype, Zoom, ʌʦʢʩʚʦʨʜ, ʋʨʦʢ 

ʮʠʬʨʳ, ʈʕʐ, ʋʯʠ.ʨʫ., ʗʢʣʘʩʩ, Moodle, Google classroom. ʅʦ, ʢ ʩʦʞʘʣʝʥʠʶ, 

ʥʝ ʥʘ ʚʩʝʭ ʵʪʠʭ ʧʣʘʪʬʦʨʤʘʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʝʜʤʝʪʳ ʠʟ 

ʰʢʦʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʩʚʦʠ ʪʝʭʥʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʜʦʩʪʫʧʥʦʩʪʴ 

ʧʣʦʱʘʜʦʢ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʩʝʙʷ ʢʘʢ ʧʝʜʘʛʦʛʘ, ʥʦ ʠ ʜʣʷ ʫʯʝʥʠʢʦʚ, ʷ 

ʦʩʪʘʥʦʚʠʣʘʩʴ: ʜʣʷ ʦʥʣʘʡʥ ʦʙʫʯʝʥʠʷ ï ʥʘ ʧʣʦʱʘʜʢʝ ZOOM, ʜʣʷ ʦʬʣʘʡʥ 

ʦʙʫʯʝʥʠʷ ï Googleclassroom. ʇʨʠʯʝʤ ʝʛʦ ʷ ʧʣʘʥʠʨʫʶ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ 

ʜʘʣʴʰʝ ʢʘʢ ʧʣʦʱʘʜʢʫ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʜʦʤʘʰʥʝʡ ʨʘʙʦʪʳ ʠ ʢʦʥʪʨʦʣʷ 

ʟʥʘʥʠʡ ʫʯʘʱʠʭʩʷ, ʘ ʜʣʷ ʚʥʝʫʨʦʯʥʳʭ ʟʘʥʷʪʠʡ ï ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʧʣʘʪʬʦʨʤʫ 

ʕʣʝʢʪʨʦʥʥʦʝ ʉʄʀ çʆʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪʘʣ "ʅʝʧʨʝʨʳʚʥʘʷ ʧʦʜʛʦʪʦʚʢʘ 

ʫʯʠʪʝʣʷ ʪʝʭʥʦʣʦʛʠʠ"è http://tehnologiya.ucoz.ru/. ʅʘ ʚʩʝ ʵʪʠ ʧʣʦʱʘʜʢʠ 

ʤʦʞʥʦ ʚʦʡʪʠ ʥʝ ʪʦʣʴʢʦ ʩʦ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ, ʥʦ ʠ ʩ ʣʶʙʦʛʦ 

ʛʘʜʞʝʪʘ. 

http://tehnologiya.ucoz.ru/
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ʅʘ Google-ʢʣʘʩʩʝ ʥʝʩʣʦʞʥʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ ʠ ʩʦʟʜʘʪʴ ʩʚʦʡ ʢʫʨʩ. 

ʕʪʠʭ ʢʫʨʩʦʚ ʤʦʞʝʪ ʙʳʪʴ ʩʢʦʣʴʢʦ ʫʛʦʜʥʦ, ʫ ʤʝʥʷ, ʥʘʧʨʠʤʝʨ, 4 ʢʫʨʩʘ ʧʦ 

ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ 5-8 ʢʣʘʩʩʦʚ. ʊʘʢʞʝ ʪʘʤ ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʠ ʢʫʨʩʳ ʧʦ 

ʚʥʝʫʨʦʯʥʦʡ ʠ ʢʨʫʞʢʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʇʨʠ ʩʦʟʜʘʥʠʠ ʢʫʨʩʘ ʝʤʫ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʢʦʜ, 

ʥʝʠʟʤʝʥʥʳʡ ʜʣʷ ʢʣʘʩʩʘ. ʇʨʠʯʝʤ ʤʥʝ, ʢʘʢ ʫʯʠʪʝʣʶ, ʜʘʞʝ ʥʝ ʥʫʞʥʦ ʢʘʞʜʳʡ 

ʨʘʟ ʚʚʦʜʠʪʴ ʧʘʨʦʣʠ, ʩʠʩʪʝʤʘ ʤʝʥʷ çʫʟʥʘʝʪè ʧʨʠ ʟʘʧʨʦʩʝ ʠ ʦʪʢʨʳʚʘʝʪ 

ʠʤʝʥʥʦ ʤʦʶ ʩʪʨʘʥʠʮʫ. 

ɿʜʝʩʴ ʤʦʞʥʦ ʟʘʛʨʫʟʠʪʴ ʚʠʜʝʦ-ʧʨʝʟʝʥʪʘʮʠʠ, ʧʦ ʢʦʪʦʨʳʤ ʤʦʞʥʦ 

ʧʦʚʪʦʨʠʪʴ ʧʨʦʡʜʝʥʥʦʝ ʦʥʣʘʡʥ ʚ ZOOM. ɿʜʝʩʴ ʞʝ, ʚ Google-classroom 

ʤʦʞʥʦ ʟʘʜʘʪʴ ʜʦʤʘʰʥʶʶ ʨʘʙʦʪʫ, ʧʨʠʯʝʤ ʚ ʨʘʟʥʳʭ ʚʠʜʘʭ. 

 ʆʯʝʥʴ ʧʦʥʨʘʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʪʝʩʪʘ ʩ ʟʘʜʘʥʥʳʤʠ 

ʢʨʠʪʝʨʠʷʤʠ, ʩʠʩʪʝʤʘ ʩʘʤʘ ʧʨʦʚʝʨʷʣʘ ʪʝʩʪ ʠ ʜʘʞʝ ʦʮʝʥʠʚʘʣʘ. ʏʪʦ 

ʩʫɦʝʩʪʚʝʥʥʦ ʦʙʣʝʛʯʘʣʦ ʨʘʙʦʪʫ. 

ɺ ʣʶʙʦʤ ʦʙʱʝʥʠʠ ʚʘʞʥʘ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ. ʅʘʰʠ ʜʠʩʪʘʥʮʠʦʥʥʳʝ 

ʫʨʦʢʠ ʪʦʞʝ ʵʪʦ ʧʦʜʨʘʟʫʤʝʚʘʣʠ. ɽʩʣʠ ʥʘ ZOOMʝ ʤʳ ʚʠʜʝʣʠ ʛʣʘʟʘ ʥʘʰʠʭ 

ʜʝʪʝʡ, ʠʭ ʵʤʦʮʠʠ, ʪʦ ʥʘ ʦʬʣʘʡʥ ʧʣʦʱʘʜʢʘʭ ʵʪʠ ʵʤʦʮʠʠ ʤʦʞʥʦ ʙʳʣʦ 

çʧʨʦʯʠʪʘʪʴè ʧʦ ʢʘʯʝʩʪʚʫ ʠ ʢʨʝʘʪʠʚʥʦʩʪʠ ʚʳʧʦʣʥʝʥʥʦʛʦ ʟʘʜʘʥʠʷ. 

ʇʦʜʚʦʜʷ ʠʪʦʛʠ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʧʦʤʦʛʘʶʪ ʥʘʤ ʩʝʛʦʜʥʷ ʧʨʦʚʦʜʠʪʴ ʠʥʪʝʨʝʩʥʳʝ ʠ ʥʘʩʳʱʝʥʥʳʝ ʫʨʦʢʠ ʥʝ 

ʪʦʣʴʢʦ ʚ ʢʣʘʩʩʝ, ʥʦ ʠ ʦʥʣʘʡʥ ʠ ʜʘʞʝ ʦʬʣʘʡʥ. ʆʥʠ ʧʦʤʦʛʘʶʪ ʥʘʤ 

ʨʘʩʧʨʦʩʪʨʘʥʷʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʥʘʛʣʷʜʥʦʩʪʴ ʟʘʥʷʪʠʷ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʫ ʥʘʩ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʴʰʝ ʥʝ ʪʦʣʴʢʦ ʪʝʭʥʦʣʦʛʠʡ, ʥʦ ʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ çʦʙʫʯʝʥʠʷ ʠ ʧʦʜʘʯʠ ʤʘʪʝʨʠʘʣʘè. ʇʨʠ 

ʧʨʘʚʠʣʴʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ ʤʳ ʤʦʞʝʤ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʫʯʝʥʠʷ.  

 

 

ɼʫʣʴʮʝʚ ɸ.ʀ. 

ɻɹʆʋ çʐʢʦʣʘ ˉ 2116 ±ɿʷʙʣʠʢʦʚʦ±è, ʛ. ʄʦʩʢʚʘ 

 

ʆɹʋʏɽʅʀɽ ʈʆɹʆʊʆʊɽʍʅʀʂɽ ɺ ʈɸʄʂɸʍ ʇʈʆɽʂʊɸ 

çʀʅɾɽʅɽʈʅʓɽ ʂʃɸʉʉʓ ɺ ʄʆʉʂʆɺʉʂʆʁ ʐʂʆʃɽè  

ɺ ʆʉʅʆɺʅʆʄ ʀ ɼʆʇʆʃʅʀʊɽʃʔʅʆʄ ʆɹʈɸɿʆɺɸʅʀʀ 

 

ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʦʪʨʝʥ ʦʧʳʪ ʚʥʝʜʨʝʥʠʷ ʢʫʨʩʘ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʚ 

ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ çʀʥʞʝʥʝʨʥʳʡ ʢʣʘʩʩ ʚ ʤʦʩʢʦʚʩʢʦʡ ʰʢʦʣʝè ʚ ɻɹʆʋ çʐʢʦʣʘ 

ˉ 2116 ±ɿʷʙʣʠʢʦʚʦ±è ʛ. ʄʦʩʢʚʳ. ʇʨʝʜʩʪʘʚʣʝʥʘ ʤʦʜʝʣʴ ʚʥʝʜʨʝʥʠʷ ʢʫʨʩʘ 

ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ.   

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʞʝʥʝʨʥʳʡ ʢʣʘʩʩ ʚ ʤʦʩʢʦʚʩʢʦʡ ʰʢʦʣʝ, 

ʨʦʙʦʪʦʪʝʭʥʠʢʘ, ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʨʦʙʦʪʦʚ, ʚʥʝʜʨʝʥʠʝ ʢʫʨʩʘ 

ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. 
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ROBOTICS TRAINING IN THE FRAMEWORK OF "ENGINEERING 

CLASSES AT MOSCOW SCHOOL" PROJECT FOR BASIC AND 

ADDITIONAL EDUCATION  

 

Abstract. Experience of implementing robotics course in the framework 

of the project "Engineering class at the Moscow school" in the Moscow state 

educational School No. 2116 "Zyablikovo"is considered. The article presents a 

model for implementing robotics course in the educational space.  

Keywords: engineering class at Moscow school, robotics, programming 

robots, implementation of robotics course in educational space. 
 

ʉ 2015 ʛʦʜʘ ʚ ʤʦʩʢʦʚʩʢʠʭ ʰʢʦʣʘʭ ʙʳʣ ʟʘʧʫʱʝʥ ʧʨʦʝʢʪ çʀʥʞʝʥʝʨʥʳʡ 

ʢʣʘʩʩ ʚ ʤʦʩʢʦʚʩʢʦʡ ʰʢʦʣʝè. ɽʛʦ ʮʝʣʴʶ ʷʚʠʣʦʩʴ ʦʙʲʝʜʠʥʝʥʠʝ ʫʩʠʣʠʡ 

ʫʯʠʪʝʣʝʡ ʤʦʩʢʦʚʩʢʠʭ ʰʢʦʣ, ʘ ʪʘʢʞʝ ʨʝʩʫʨʩʦʚ ʚʩʝʭ ʫʯʨʝʞʜʝʥʠʡ 

ɼʝʧʘʨʪʘʤʝʥʪʘ ʦʙʨʘʟʦʚʘʥʠʷ ʛʦʨʦʜʘ ʄʦʩʢʚʳ, ʮʝʥʪʨʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʧʦʜʜʝʨʞʢʠ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʣʫʯʰʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʫʥʠʚʝʨʩʠʪʝʪʦʚ. ɼʣʷ 

ʢʦʦʨʜʠʥʘʮʠʠ ʜʝʡʩʪʚʠʡ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʝʢʪʘ ʩʦʟʜʘʥ ʧʨʦʝʢʪʥʳʡ ʦʬʠʩ [1]. 

ɺ ʩʦʩʪʘʚ ʧʨʦʝʢʪʥʦʛʦ ʦʬʠʩʘ ʚʭʦʜʷʪ: 

- ɺʝʜʫʱʠʝ ʩʧʝʮʠʘʣʠʩʪʳ ɺʋɿʦʚ 

- ʎʝʥʪʨʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ ʦʙʨʘʟʦʚʘʥʠʷ 

- ʉʦʪʨʫʜʥʠʢʠ ʮʝʥʪʨʦʚ ʤʦʣʦʜʝʞʥʦʛʦ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʪʚʦʨʯʝʩʪʚʘ 

- ɻʦʨʦʜʩʢʦʡ ʤʝʪʦʜʠʯʝʩʢʠʡ ʮʝʥʪʨ 

- ʎʝʥʪʨ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʤʘʩʪʝʨʩʪʚʘ 

- ʄʦʩʢʦʚʩʢʠʡ ʮʝʥʪʨ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ 

- ʎʝʥʪʨ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʨʥʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ 

ʅʘʰʘ ʰʢʦʣʘ ˉ 2116 çɿʷʙʣʠʢʦʚʦè [3] ʪʘʢʞʝ ʦʢʘʟʘʣʘʩʴ ʩʨʝʜʠ 

ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʝʢʪʘ. ɺ ʨʘʤʢʘʭ ʵʪʦʛʦ ʧʨʦʝʢʪʘ ʰʢʦʣʦʡ ʙʳʣʦ ʧʦʣʫʯʝʥʦ 

ʠʥʞʝʥʝʨʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ: ʩʤʘʨʪ-ʜʦʩʢʠ, ʢʦʤʧʣʝʢʪʳ ʜʣʷ ʨʦʙʦʪʦʪʝʭʥʠʢʠ, 

ʣʘʟʝʨʥʳʝ ʩʪʘʥʢʠ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ʂʘʢ ʥʘ ʫʯʠʪʝʣʝ ʠʥʬʦʨʤʘʪʠʢʠ, ʥʘ ʤʥʝ 

ʣʝʞʘʣʘ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʚʥʝʜʨʝʥʠʝ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʚ 

ʨʘʤʢʘʭ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ɼʣʷ ʵʪʦʛʦ, ʚʦ-ʧʝʨʚʳʭ, ʥʝʦʙʭʦʜʠʤʦ 

ʙʳʣʦ ʨʘʟʦʙʨʘʪʴʩʷ ʩ ʪʝʭʥʠʯʝʩʢʦʡ ʩʪʦʨʦʥʦʡ, ʘ ʠʤʝʥʥʦ ʠʟʫʯʠʪʴ ʢʦʤʧʣʝʢʪʳ 

ʨʦʙʦʪʦʪʝʭʥʠʢʠ, ʚʦ-ʚʪʦʨʳʭ, ʦʩʚʦʠʪʴ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʨʦʙʦʪʦʚ,  

ʚ-ʪʨʝʪʴʠʭ, ʩʦʟʜʘʪʴ ʫʯʝʙʥʫʶ ʧʨʦʛʨʘʤʤʫ ʧʦ ʨʦʙʦʪʦʪʝʭʥʠʢʝ ʠ, ʚ-ʯʝʪʚʝʨʪʳʭ, 

ʧʨʠʤʝʥʠʪʴ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ ʥʘ ʛʦʨʦʜʩʢʠʭ ʩʦʨʝʚʥʦʚʘʥʠʷʭ. 

ʅʘʰʘ ʰʢʦʣʘ ʧʦʣʫʯʠʣʘ ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʣʝʢʪʳ ʨʦʙʦʪʦʪʝʭʥʠʢʠ: 

VEX/EDR(ʥʘʙʦʨ Clawbot), LegoWeDo, LegoMindstormsEV3, TetrixMax, 

ʁʦʜʦ.  

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʚʥʝʜʨʝʥʠʷ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʩʪʘʣʦ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʨʦʙʦʪʦʚ. ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ 

http://profil.mos.ru/inj/o-proekte/vuzy.html
http://profil.mos.ru/inj/o-proekte/tstpo.html
http://profil.mos.ru/inj/o-proekte/tsmit.html
http://mosmetod.ru/
http://cpm.dogm.mos.ru/
https://mcko.ru/
http://temocenter.ru/
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ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ ROBOTC [4]. ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ROBOTC 

ʜʣʷ VEX Robotics, ʩʦʟʜʘʥʥʦʝ Robomatter Inc. ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʨʦʙʦʪʦʚ, ʠʩʧʦʣʴʟʫʷ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʛʨʘʬʠʯʝʩʢʠʡ çdrag-

and-dropè ʧʨʦʛʨʘʤʤʥʳʡ ʠʥʪʝʨʬʝʡʩ, ʠʣʠ ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʷʟʳʢʝ ʉʠ ʷʟʳʢ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ROBOTC, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʨʦʤʳʰʣʝʥʥʳʤ ʩʪʘʥʜʘʨʪʘʤ, 

ʚ ʦʜʥʦʡ ʧʨʦʛʨʘʤʤʥʦʡ ʦʙʦʣʦʯʢʝ. ɼʣʷ ʥʘʯʠʥʘʶʱʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʥʦʚʳʡ ʚ 

RobotC ʛʨʘʬʠʯʝʩʢʠʡ çdrag-and-dropè ʠʥʪʝʨʬʝʡʩ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ 

ʙʳʩʪʨʦ ʦʩʚʦʠʪʴʩʷ ʠ ʧʨʠʩʪʫʧʠʪʴ ʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ, ʠʩʧʦʣʴʟʫʷ 

ʫʧʨʦʱʝʥʥʳʝ ʢʦʤʘʥʜʳ ʚʠʜʘ çForwardè, çTurn Rightè, çLine Trackè and 

çArcade Controlè. ʇʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʩʦʟʜʘʪʴ ʥʝʩʪʘʥʜʘʨʪʥʳʝ ʤʦʜʝʣʠ 

ʨʦʙʦʪʦʚ ʠ ʣʝʛʢʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʠʭ ʧʨʠ ʧʦʤʦʱʠ ʛʨʘʬʠʯʝʩʢʦʛʦ 

ʠʥʪʝʨʬʝʡʩʘ. ROBOTC ʪʘʢʞʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʦʣʥʦʮʝʥʥʳʡ ʪʝʢʩʪʦʚʳʡ ʷʟʳʢ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʷʟʳʢʝ ʉʠ. ʕʪʦ ï ʙʦʣʝʝ ʩʣʦʞʥʳʡ 

ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ, ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʤʥʦʞʝʩʪʚʦ ʧʦʣʝʟʥʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʦʩʚʦʠʪʴ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ 

ʨʦʙʦʪʦʚ ʚ ʢʨʘʪʯʘʡʰʠʝ ʩʨʦʢʠ. ʀ ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʠ ʚ ʪʝʢʩʪʦʚʦʤ ʨʝʞʠʤʝ 

ROBOTC, ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʧʦʣʫʯʠʪʴ ʧʦʣʝʟʥʳʝ ʥʘʚʳʢʠ, ʧʨʠʤʝʥʠʤʳʝ ʚ 

ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʢʘʞʜʳʡ ʜʝʥʴ 

ʚʦʟʥʠʢʘʶʱʠʭ ʧʝʨʝʜ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ ʠʥʞʝʥʝʨʘʤʠ ʠ ʫʯʝʥʳʤʠ.  

 

 
 

ʈʠʩ. 1. ʊʝʢʩʪʦʚʦʡ ʨʝʜʘʢʪʦʨ 
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ʈʠʩ. 2. ɼʣʷ ʥʘʯʠʥʘʶʱʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ  ʛʨʘʬʠʯʝʩʢʠʡ ʨʝʜʘʢʪʦʨ  

çdrag-and-dropè 

 

 

 
 

ʈʠʩ. 3. ɺʥʝʜʨʝʥʠʝ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ 
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ʉʣʝʜʫʶʱʠʤ ʰʘʛʦʤ ʩʪʘʣʘ ʨʘʟʨʘʙʦʪʢʘ ʨʘʙʦʯʝʡ ʧʨʦʛʨʘʤʤʳ. ɺ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʘʛʨʫʟʢʦʡ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ: ʦʪʢʨʳʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʢʫʨʩʳ, ʘ ʪʘʢʞʝ ʚʥʝʜʨʠʪʴ ʨʦʙʦʪʦʪʝʭʥʠʢʫ ʚ ʦʩʥʦʚʥʦʡ ʫʯʝʙʥʳʡ ʢʫʨʩ 

ʠʥʬʦʨʤʘʪʠʢʠ ʚ 8-11 ʢʣʘʩʩʘʭ. ʇʨʠ ʵʪʦʤ ʷ ʩʪʦʣʢʥʫʣʩʷ ʩ ʜʚʫʤʷ ʧʨʦʙʣʝʤʘʤʠ: 

ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʥʘʙʦʨʦʚ ʠ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ï 

ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʤʝʪʦʜʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ [2]. ʂʫʨʩ ʨʦʙʦʪʦʪʝʭʥʠʢʠ 

ʚʝʜʝʪʩʷ ʫ ʠʥʞʝʥʝʨʥʦʛʦ 10 ʢʣʘʩʩʘ ʦʜʠʥ ʨʘʟ ʚ ʥʝʜʝʣʶ (33 ʯʘʩʘ).  

ɽʱʝ ʦʜʥʠʤ ʘʢʪʫʘʣʴʥʳʤ ʚʦʧʨʦʩʦʤ ʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩ: ʩ ʢʘʢʦʛʦ ʢʣʘʩʩʘ 

ʥʘʯʠʥʘʪʴ ʧʨʝʧʦʜʘʚʘʥʠʝ ʨʦʙʦʪʦʪʝʭʥʠʢʠ. ɺ ʥʘʰʝʡ ʰʢʦʣʝ ʤʳ ʚʳʨʘʙʦʪʘʣʠ 

ʢʦʥʮʝʧʮʠʶ ʧʦʵʪʘʧʥʦʛʦ ʚʚʝʜʝʥʠʷ ʫʯʝʥʠʢʘ ʚ ʠʥʞʝʥʝʨʥʳʝ ʟʥʘʥʠʷ: 

ʇʝʨʚʳʡ ʵʪʘʧ çʀʛʨʘʶè. 1-4 ʢʣʘʩʩʳ ʚ ʠʛʨʦʚʦʡ ʬʦʨʤʝ ʠʟʫʯʘʶʪ ʦʩʥʦʚʳ 

ʘʣʛʦʨʠʪʤʠʢʠ, ʘ ʪʘʢʞʝ ʫʯʘʪʩʷ ʩʦʙʠʨʘʪʴ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʨʦʙʦʪʦʚ.   

ɺʪʦʨʦʡ ʵʪʘʧ çʋʯʫʩʴè. 5-7 ʢʣʘʩʩʳ ʠʟʫʯʘʶʪ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ 

ROBOTC, Arduino, ʘ ʪʘʢʞʝ ʫʯʘʪʩʷ ʨʘʙʦʪʘʪʴ ʚ Unity.  

ʊʨʝʪʠʡ ʵʪʘʧ çʉʦʟʜʘʶè. 7-9 ʨʘʟʨʘʙʦʪʢʘ ʠ ʩʦʟʜʘʥʠʝ ʰʢʦʣʴʥʳʭ 

ʧʨʦʝʢʪʦʚ, ʫʯʘʩʪʠʝ ʚ WorldSkills ʠ ʠʥʳʭ ʩʦʨʝʚʥʦʚʘʥʠʷʭ.  

ʏʝʪʚʝʨʪʳʡ ʵʪʘʧ çʀʟʦʙʨʝʪʘʶè. 9-11 ʩʦʟʜʘʥʠʝ ʥʘʫʯʥʳʭ ʧʨʦʝʢʪʦʚ, 

ʫʯʘʩʪʠʝ ʚʦ ɺʩʝʨʦʩʩʠʡʩʢʠʭ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʢʫʨʩʘʭ. 

 

 
 

ʈʠʩ. 4. ɺʦʟʤʦʞʥʦʩʪʠ ʠʥʞʝʥʝʨʥʦʛʦ ʢʣʘʩʩʘ 

 

ʈʘʟʥʦʦʙʨʘʟʠʝ ʨʦʙʦʪʦʚ ʜʘʝʪ ʫʯʘʱʠʤʩʷ ʧʦʪʨʷʩʘʶʱʫʶ ʚʦʟʤʦʞʥʦʩʪʴ 

ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʠʟʫʯʝʥʠʷ ʨʘʟʥʦʦʙʨʘʟʠʷ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ, ʚʢʣʶʯʘʷ: ʥʘʫʢʫ, 

ʪʝʭʥʠʢʫ, ʠʥʞʝʥʝʨʥʦʝ ʠʩʢʫʩʩʪʚʦ ʠ ʤʘʪʝʤʘʪʠʢʫ (STEM),.  ʩʧʦʩʦʙʩʪʚʫʝʪ 
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ʢʦʤʘʥʜʥʦʡ ʨʘʙʦʪʝ, ʧʨʦʷʚʣʝʥʠʶ ʣʠʜʝʨʩʪʚʘ ʠ ʢʦʣʣʝʢʪʠʚʥʦʤʫ ʨʝʰʝʥʠʶ 

ʟʘʜʘʯ. ʂʨʦʤʝ ʪʦʛʦ, ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ ʣʝʛʯʝ ʩʦʧʦʩʪʘʚʣʷʪʴ 

ʨʝʰʘʝʤʳʝ ʟʘʜʘʯʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʫʯʘʱʠʭʩʷ. ɺʥʝʜʨʝʥʠʝ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʰʢʦʣʳ ʪʨʝʙʫʝʪ ʦʪ ʫʯʠʪʝʣʷ ʩʣʝʜʫʶʱʠʭ 

ʰʘʛʦʚ: ʠʟʫʯʝʥʠʝ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʰʢʦʣʳ, ʨʘʟʨʘʙʦʪʢʠ ʧʣʘʥʘ 

ʫʨʦʢʦʚ ʧʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʶ, ʘ ʪʘʢʞʝ ʩʦʩʪʘʚʣʝʥʠʷ 

ʨʘʙʦʯʝʡ ʧʨʦʛʨʘʤʤʳ. 
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ɻɹʆʋ ʐʢʦʣʘ ˉ1293 

ʌɻɹʆʋ ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ʇʆɼʍʆɼʓ ʂ ʇʈɽʇʆɼɸɺɸʅʀʖ ʂʋʈʉɸ  

çʈʆɹʆʊʆʊɽʍʅʀʂɸ ʀ ʇʈʆɻʈɸʄʄʀʈʆɺɸʅʀɽè  

ɺ ʋʉʃʆɺʀʗʍ ɼʀʉʊɸʅʎʀʆʅʅʆɻʆ ʆɹʋʏɽʅʀʗ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʦʙʩʫʞʜʘʶʪʩʷ ʧʨʦʙʣʝʤʳ ʧʨʝʧʦʜʘʚʘʥʠʷ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʘʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ, ʧʫʪʠ ʠ 

ʨʝʰʝʥʠʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʚ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ. ʇʨʠʚʦʜʠʪʩʷ ʨʷʜ ʙʝʩʧʣʘʪʥʳʭ ʧʨʦʛʨʘʤʤ ʜʣʷ 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʨʦʙʦʪʦʪʝʭʥʠʢʘ, ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, 

ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʝ ʤʳʰʣʝʥʠʝ, Lego 

ʢʦʥʩʪʨʫʢʪʦʨʳ, ʧʨʦʛʨʘʤʤʘ Tincercad, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʢʦʥʪʝʥʪ, ʧʨʦʛʨʘʤʤʘ 

Scratch. 
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Abstract. The article discusses problems of teaching educational robotics 

and programming in the context of distance learning. Topical issues, ways and 

solutions for the formation of constructive thinking in additional education are 

considered. A number of free programs for continuing education in modern 

conditions are given. 
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ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠʟʤʝʥʷʶʪʩʷ ʩʧʦʩʦʙʳ ʧʝʨʝʜʘʯʠ, ʧʦʣʫʯʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ ʠ 

ʚʦʩʧʨʠʷʪʠʷ ʠʥʬʦʨʤʘʮʠʠ. ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ  ʵʪʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʥʘ 

ʩʦʚʨʝʤʝʥʥʦʤ ʧʦʢʦʣʝʥʠʠ, ʢʦʪʦʨʦʝ ʧʦʣʫʯʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʠʟ ʨʘʟʣʠʯʥʳʭ 

ʵʣʝʢʪʨʦʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʫʞʝ ʩ ʜʝʪʩʪʚʘ. ʀʥʪʝʨʥʝʪ ʚʳʩʪʫʧʘʝʪ ʢʘʢ  ʤʝʩʪʦ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʜʦʩʫʛʘ ʠ ʦʙʱʝʥʠʷ ʧʦʜʨʘʩʪʘʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ ʚ ʩʦʮʠʘʣʴʥʳʭ 

ʩʝʪʷʭ,  ʢʘʢ  ʨʘʙʦʯʠʡ ʠʥʩʪʨʫʤʝʥʪ  ʜʣʷ ʧʦʣʫʯʝʥʠʷ,  ʫʩʚʦʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ 

ʟʥʘʥʠʡ ʦʙʫʯʘʶʱʠʭʩʷ, ʦʨʛʘʥʠʟʘʮʠʠ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ 

ʩʠʩʪʝʤʝ  ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ [1].  

ɻʣʫʙʦʢʠʝ ʧʝʨʝʤʝʥʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʧʨʦʮʝʩʩʝ ʤʦʜʝʨʥʠʟʘʮʠʠ 

ʨʦʩʩʠʡʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʠ, ʚʳʜʚʠʛʘʶʪ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʡ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ 

ʧʨʦʙʣʝʤ ʥʘʰʝʛʦ ʦʙʱʝʩʪʚʘ ï ʨʘʟʚʠʪʠʝ ʪʚʦʨʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ, ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʠʥʞʝʥʝʨʥʦʛʦ ʤʳʰʣʝʥʠʠ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ ʫ 

ʦʙʫʯʘʶʱʠʭʩʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ  ʧʦʤʦʱʴʶ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ.  

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠʩʪʦʯʥʠʢʠ, 

ʧʨʦʚʝʜʷ ʦʧʨʦʩ ʙʦʣʝʝ 30 ʫʯʠʪʝʣʝʡ ʠʟ ʨʘʟʥʳʭ ʰʢʦʣ ʛ. ʄʦʩʢʚʳ, ʤʦʞʥʦ 

ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʧʨʦʙʣʝʤʘ ʧʨʝʧʦʜʘʚʘʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʨʦʙʦʪʦʪʝʭʥʠʢʠ 

ʚ ʫʩʣʦʚʠʷʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʣʷ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʢʘʪʝʛʦʨʠʡ 

ʦʙʫʯʘʶʱʠʭʩʷ ʘʢʪʫʘʣʴʥʘ ʠ ʟʘʩʣʫʞʠʚʘʝʪ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʥʠʤʘʥʠʷ. ʕʪʦ 

ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʝʪ ʝʜʠʥʦʡ ʜʦʩʪʫʧʥʦʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ  ʩʨʝʜʳ, ʚ ʢʦʪʦʨʦʡ ʧʝʜʘʛʦʛ  ʤʦʞʝʪ ʥʘʡʪʠ ʤʘʪʝʨʠʘʣ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʫʨʦʢʦʚ  ʚ ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʬʦʨʤʘʪʝ.  ʆʥ ʚʳʥʫʞʜʝʥ  ʢʘʞʜʳʡ ʨʘʟ 

ʧʨʠʜʫʤʳʚʘʪʴ ʠ  ʠʩʢʘʪʴ ʥʦʚʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʮʝʣʝʡ ʦʙʫʯʝʥʠʷ ʠ ʜʦʩʪʠʞʝʥʠʷ ʧʣʘʥʠʨʫʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʯʪʦ ʚʳʟʳʚʘʝʪ 

ʪʨʫʜʥʦʩʪʠ ʠ ʫ ʜʝʪʝʡ, ʠ ʫ ʨʦʜʠʪʝʣʝʡ, ʪ.ʢ. ʢʫʨʩ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ,  ʢʦʪʦʨʳʡ  ʧʨʝʧʦʜʘʝʪʩʷ ʚ ɻɹʆʋ çʐʢʦʣʘ ˉ 1293è, 

ʦʨʠʝʥʪʠʨʦʚʘʥ  ʚ ʦʩʥʦʚʥʦʤ ʥʘ  ʚʦʟʨʘʩʪʥʫʶ ʢʘʪʝʛʦʨʠʶ ʜʝʪʝʡ  ʩ 1-5 ʢʣʘʩʩ. 
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ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʦ ʢʦʤʧʣʝʢʪʘʭ ʃʝʛʦ-ʢʦʥʩʪʨʫʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʚ 
ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʫʶʪ ʫʯʠʪʝʣʷ ʥʘ ʩʚʦʠʭ ʟʘʥʷʪʠʷʭ, ʪʦ ʤʦʞʥʦ ʩʤʝʣʦ 
ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʟʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ ʦʥʠ ʦʙʨʝʣʠ 
ʰʠʨʦʢʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʫ ʚʩʝʭ ʩʫʙʲʝʢʪʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 
ʧʦʩʢʦʣʴʢʫ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʩʦʯʝʪʘʪʴ ʘʢʪʠʚʥʫʶ ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ 
ʜʝʷʪʝʣʴʥʦʩʪʴ ʩ ʠʛʨʦʚʳʤʠ, ʧʨʦʝʢʪʥʳʤʠ ʠ ʜʨ. ʧʝʜʘʛʦʛʠʯʝʩʢʠʤʠ 
ʪʝʭʥʦʣʦʛʠʷʤʠ [2]. ʂʘʢ ʧʨʘʚʠʣʦ, ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʧʝʜʘʛʦʛʠ  
ʠʩʧʦʣʴʟʫʶʪ ʩʝʤʝʡʩʪʚʦ ʢʦʥʩʪʨʫʢʪʦʨʦʚ Lego, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʦʭʚʘʪʠʪʴ 
ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʛʨʫʧʧʳ ʦʙʫʯʘʶʱʠʭʩʷ, ʥʘʯʠʥʘʷ ʩ ʥʘʯʘʣʴʥʦʡ ʩʪʫʧʝʥʠ 
ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʟʘʢʘʥʯʠʚʘʷ ʩʪʘʨʰʝʡ ʰʢʦʣʦʡ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʨʦʙʦʪʦʪʝʭʥʠʢʫ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 
ʢʘʢ ʠʥʥʦʚʘʮʠʦʥʥʫʶ ʧʝʜʘʛʦʛʠʯʝʩʢʫʶ ʪʝʭʥʦʣʦʛʠʶ, ʢʦʪʦʨʘʷ ʠʥʪʝʛʨʠʨʫʝʪ 
ʩʘʤʳʝ ʧʝʨʝʜʦʚʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘʫʢʠ, ʪʝʭʥʦʣʦʛʠʠ ʠ ʜʝʪʩʢʦʛʦ ʥʘʫʯʥʦ-
ʪʝʭʥʠʯʝʩʢʦʛʦ ʪʚʦʨʯʝʩʪʚʘ ʠ ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢ ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʥʦʚʦʝ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʦʙʫʯʝʥʠʷ, ʚʦʩʧʠʪʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ 
ʦʙʫʯʘʶʱʠʭʩʷ, ʦʙʲʝʜʠʥʷʶʱʝʝ ʚ ʩʚʦʝʤ ʩʦʜʝʨʞʘʥʠʠ ʟʥʘʥʠʷ ʦ ʬʠʟʠʢʝ, 
ʤʝʭʘʥʠʢʝ, ʪʝʭʥʦʣʦʛʠʠ, ʤʘʪʝʤʘʪʠʢʝ ʠ ʀʂʊ. 

ɺ ʨʘʤʢʘʭ ʫʯʝʙʥʦʛʦ ʢʫʨʩʘ çʈʦʙʦʪʦʪʝʭʥʠʢʘ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝè ʚʦ 
ʚʥʝʫʨʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʟʚʠʪʠʝ ʧʦʜʨʦʩʪʢʦʚ ʤʦʞʝʪ ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʝ 
ʪʦʣʴʢʦ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʫʞʝ ʠʟʚʝʩʪʥʳʭ ʠ ʰʠʨʦʢʦ ʘʧʨʦʙʠʨʦʚʘʥʥʳʭ 
ʩʧʝʮʠʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʪʦʨʦʚ ʩ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʤ 
ʫʩʪʨʦʡʩʪʚʦʤ. ʇʨʦʚʝʜʝʥʥʳʡ ʦʧʨʦʩ ʫʯʠʪʝʣʝʡ  ʛ. ʄʦʩʢʚʳ ʧʦʢʘʟʘʣ,  ʯʪʦ 
ʢʦʤʧʣʝʢʪʳ Lego ï ʜʦʨʦʛʦʩʪʦʷʱʠʝ, ʘ ʚ ʫʩʣʦʚʠʷʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, 
ʜʣʷ ʨʘʙʦʪʳ ʫʜʘʣʝʥʥʦ ʥʝ ʢʘʞʜʘʷ ʩʝʤʴʷ ʤʦʞʝʪ ʩʝʙʝ ʧʦʟʚʦʣʠʪʴ ʧʨʠʦʙʨʝʩʪʠ 
ʵʪʠ ʢʦʤʧʣʝʢʪʳ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʚ ʨʘʟʚʠʪʠʠ ʪʝʤʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʳ ʨʝʰʠʣʠ ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʢʦʥʪʝʥʪ ʜʣʷ 
ʨʘʙʦʪʳ ʩ ʢʦʥʩʪʨʫʢʪʦʨʘʤʠ Lego, ʢʘʢ ʝʜʠʥʫʶ ʙʘʟʫ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʯʥʳʭ 
ʟʘʥʷʪʠʡ, ʘ ʪʘʢʞʝ ʜʦʙʘʚʠʪʴ ʙʝʩʧʣʘʪʥʫʶ ʧʨʦʛʨʘʤʤʫ Tincercad ʜʣʷ 
ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʟʘʥʷʪʠʡ. 

ʇʨʠʚʝʜʝʤ ʨʷʜ ʜʦʚʦʜʦʚ ʚ ʧʦʣʴʟʫ ʚʳʙʦʨʘ ʜʘʥʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ 
ʧʨʦʛʨʘʤʤʳ. ʕʪʦ ʦʥʣʘʡʥ-ʧʨʦʛʨʘʤʤʘ ʜʣʷ 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʘʷ 
ʨʘʙʦʪʘʝʪ ʚ ʚʝʙ-ʙʨʘʫʟʝʨʝ ʠ ʦʪʣʠʯʘʝʪʩʷ ʧʨʦʩʪʦʪʦʡ ʠ ʫʜʦʙʩʪʚʦʤ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʊʘʢʞʝ ʦʥʘ ʧʦʜʭʦʜʠʪ ʜʣʷ ʚʩʝʭ ʚʦʟʨʘʩʪʦʚ: ʦʪ ʥʘʯʘʣʴʥʦʡ 
ʰʢʦʣʳ ʜʦ ʠʥʩʪʠʪʫʪʘ. ɺ ʧʨʦʛʨʘʤʤʝ Tincercad ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʦʙʲʝʢʪʳ, 
ʨʠʩʦʚʘʪʴ, ʩʪʨʦʠʪʴ ʜʦʤʘ, ʧʦʜʢʣʶʯʘʪʴ ʧʣʘʪʳ Arduino. ʌʫʥʢʮʠʦʥʘʣ 
ʧʨʦʛʨʘʤʤʳ ʚʝʣʠʢ, ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʩʪʘʥʝʪ ʜʦʩʪʦʡʥʦʡ 
ʟʘʤʝʥʦʡ ʜʝʡʩʪʚʫʶʱʠʤ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʤ ʥʘʙʦʨʘʤ ʢʦʥʩʪʨʫʢʪʦʨʦʚ. 
ʀʩʧʦʣʴʟʫʷ  ʵʪʫ ʧʨʦʛʨʘʤʤʫ ʚʤʝʩʪʝ ʩ ʧʣʘʪʬʦʨʤʦʡ Arduino,  ʫʯʠʪʝʣʴ ʤʦʞʝʪ 
ʚʢʣʶʯʠʪʴ ʦʙʫʯʘʶʱʠʭʩʷ ʥʘ ʟʘʥʷʪʠʷʭ ʚ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʚʠʜʳ ʧʨʦʜʫʢʪʠʚʥʦʡ 
ʜʝʷʪʝʣʴʥʦʩʪʠ: ʠʟʫʯʝʥʠʝ ʥʦʚʦʛʦ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʥʘ ʧʨʘʢʪʠʢʝ ʦʩʚʦʝʥʥʳʭ ʟʥʘʥʠʡ ʜʣʷ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 
ʪʝʭʥʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ. 

ɺ ʦʩʥʦʚʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚ ʩʨʝʜʝ Scratch ʣʝʞʠʪ ʧʨʦʝʢʪʥʘʷ ʥʘʫʯʥʦ-
ʧʦʟʥʘʚʘʪʝʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʰʢʦʣʴʥʠʢʘ, ʦʨʛʘʥʠʟʦʚʘʥʥʘʷ ʚ ʬʦʨʤʝ 
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ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʦʚ. ʈʝʘʣʠʟʘʮʠʷ ʧʨʦʠʩʭʦʜʠʪ ʩ ʧʦʤʦʱʴʶ ʙʝʩʧʣʘʪʥʦʡ 
ʚʝʨʩʠʠ ʧʨʦʛʨʘʤʤʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʝʩʪʠ ʜʘʥʥʳʝ ʢʫʨʩʳ ʜʠʩʪʘʥʮʠʦʥʥʦ [3]. 
ʇʨʦʛʨʘʤʤʘ ʫʜʦʙʥʘʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠ ʜʣʷ ʨʘʙʦʪʳ ʩ ʥʝʡ ʪʨʝʙʫʝʪʩʷ ʪʦʣʴʢʦ 
ʢʦʤʧʴʶʪʝʨ ʠ ʀʥʪʝʨʥʝʪ. ʀʤʝʥʥʦ ʩ ʧʦʤʦʱʴʶ ʥʝʝ ʟʘʢʣʘʜʳʚʘʶʪʩʷ ʦʩʥʦʚʳ 
ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʩʦʭʨʘʥʷʝʪʩʷ ʥʝʧʨʝʨʳʚʥʦʩʪʴ 
ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʯʪʦ ʦʯʝʥʴ ʘʢʪʫʘʣʴʥʦ ʚ ʥʘʰʠ ʜʥʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʥʳʥʝʰʥʠʭ ʫʩʣʦʚʠʷʭ ʢʘʞʜʳʡ ʫʯʠʪʝʣʴ ʚʳʙʠʨʘʝʪ 
ʩʚʦʡ ʩʦʙʩʪʚʝʥʥʳʡ ʩʧʦʩʦʙ ʧʦʜʘʯʠ ʤʘʪʝʨʠʘʣʘ. ʅʦ ʧʨʠʤʝʥʝʥʠʝ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʢʦʥʪʝʥʪʘ ʥʝʦʙʭʦʜʠʤʦ. ʕʪʦ ʨʘʩʰʠʨʷʝʪ 
ʢʨʫʛʦʟʦʨ, ʧʨʠʜʘʝʪ ʤʦʪʠʚʘʮʠʶ ʰʢʦʣʴʥʠʢʘʤ ʠ ʜʘʝʪ ʝʱʝ ʙʦʣʴʰʝ 
ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʟʥʘʥʠʡ.  
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Abstract. The article describes the role of project activity and the project 

method in the educational process. The possibility and prospects of using the 

Arduino platform for implementing applied science and engineering projects of 

older teenagers are determined. 

Keywords: project activities, hardware and software platform Arduino, 

microcontrollers, educational process. 

 

ʄʝʪʦʜ ʧʨʦʝʢʪʦʚ ʢʘʢ ʧʝʜʘʛʦʛʠʯʝʩʢʘʷ ʪʝʭʥʦʣʦʛʠʷ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ 

ʙʦʣʝʝ ʩʪʘ ʣʝʪ ʥʘʟʘʜ ʘʤʝʨʠʢʘʥʩʢʠʤ ʬʠʣʦʩʦʬʦʤ ɼʞ. ɼʴʶʠ ʠ ʝʛʦ ʫʯʝʥʠʢʦʤ 

ʋ.ʍ. ʂʠʣʧʘʪʨʠʢʦʤ ʠ, ʧʦ ʩʫʪʠ, ʥʝ ʷʚʣʷʝʪʩʷ ʯʝʤ-ʪʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʤ 

[2]. ʅʦ ʠʤʝʥʥʦ ʩʝʡʯʘʩ, ʚ ʥʘʰ ʚʝʢ ʩʪʨʝʤʠʪʝʣʴʥʦ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʪʝʭʥʦʣʦʛʠʡ 

ʠ ʫʩʢʦʨʷʶʱʠʭʩʷ ʧʦʪʦʢʦʚ ʠʥʬʦʨʤʘʮʠʠ ʰʠʨʦʢʦʝ ʚʥʝʜʨʝʥʠʝ ʧʨʦʝʢʪʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʠ 

ʘʢʪʫʘʣʴʥʳʤ. ɼʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʵʪʦʛʦ ʩʣʫʞʘʪ ʨʘʟʣʠʯʥʳʝ ʥʦʨʤʘʪʠʚʥʳʝ 

ʜʦʢʫʤʝʥʪʳ, ʟʘʜʘʶʱʠʝ ʦʧʨʝʜʝʣʝʥʥʳʝ ʨʘʤʢʠ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʟʚʠʪʠʷ 

ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ. ʅʘʧʨʠʤʝʨ, ʌʝʜʝʨʘʣʴʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʩʪʘʥʜʘʨʪ ʦʩʥʦʚʥʦʛʦ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʩʨʝʜʥʝʛʦ  

ʦʙʱʝʛʦ  ʦʙʨʘʟʦʚʘʥʠʷ (ʌɻʆʉ ʆʆʆ ʠ ʉʆʆ), ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʨʘʟʚʠʪʠʝ 

ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ 

ʦʙʫʯʝʥʠʠ [4].  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʌɻʆʉ ʉʆʆ ʚ ʫʯʝʙʥʳʡ ʧʣʘʥ ʩʪʘʨʰʠʭ 

ʢʣʘʩʩʦʚ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʦʣʞʝʥ ʙʳʪʴ ʚʢʣʶʯʝʥ ʵʣʝʢʪʠʚʥʳʡ ʢʫʨʩ 

çʀʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʨʦʝʢʪè [5].  

ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʥʘʜ ʧʨʦʝʢʪʘʤʠ ʦʙʫʯʘʶʱʠʝʩʷ:  

ï ʥʘʙʠʨʘʶʪʩʷ ʦʧʳʪʘ ʠ ʟʥʘʥʠʡ ʚ ʠʥʪʝʨʝʩʫʶʱʝʡ ʠʭ ʦʙʣʘʩʪʠ, ʨʘʟʚʠʚʘʶʪ 

ʧʨʦʝʢʪʥʳʝ, ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʫʤʝʥʠʷ; 

ï ʬʦʨʤʠʨʫʶʪ ʧʦʟʠʪʠʚʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʧʨʦʜʫʢʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʨʘʟʚʠʚʘʶʪ ʥʘʚʳʢʠ ʮʝʣʝʧʦʣʘʛʘʥʠʷ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ; 

ï ʨʘʟʚʠʚʘʶʪ ʢʨʠʪʠʯʝʩʢʠʝ, ʪʚʦʨʯʝʩʢʠʝ ʠ ʘʜʘʧʪʠʚʥʳʝ ʫʤʝʥʠʷ, 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʪʦʨʳʭ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʘʣʠʷʭ ʪʨʫʜʥʦ ʧʝʨʝʦʮʝʥʠʪʴ; 

ï ʬʦʨʤʠʨʫʶʪ ʠ ʨʘʟʚʠʚʘʶʪ ʥʘʚʳʢʠ ʩʘʤʦʘʥʘʣʠʟʘ, ʧʫʙʣʠʯʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ; 

ï ʨʘʟʚʠʚʘʶʪ ʫʤʝʥʠʝ ʧʨʝʟʝʥʪʦʚʘʪʴ ʠ ʟʘʱʠʱʘʪʴ ʨʝʟʫʣʴʪʘʪʳ 

ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʳ.   

ʇʨʦʝʢʪ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʨʘʤʢʘʭ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʫʯʝʙʥʳʭ 

ʧʨʝʜʤʝʪʦʚ ʠ ʟʘʪʝʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʢ ʧʫʙʣʠʯʥʦʡ ʟʘʱʠʪʝ, ʛʜʝ ʦʙʫʯʘʶʱʠʝʩʷ 

ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʩʚʦʠ ʨʝʟʫʣʴʪʘʪʳ ʠ ʣʠʯʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʠʟʫʯʝʥʠʠ 
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ʤʘʪʝʨʠʘʣʘ ʠʟ ʚʳʙʨʘʥʥʳʭ ʦʙʣʘʩʪʝʡ ʟʥʘʥʠʡ, ʩʧʦʩʦʙʥʦʩʪʴ ʧʣʘʥʠʨʦʚʘʪʴ ʠ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʮʝʣʝʩʦʦʙʨʘʟʥʫʶ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʫʶ ʧʨʦʝʢʪʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʦʙʱʠʝ ʧʦʣʦʞʝʥʠʷ ʠ ʩʫʪʴ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ 

ʥʘʫʯʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʠ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ, ʯʪʦ ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʢʣʘʜʥʳʭ 

ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʭ ʠ ʠʥʞʝʥʝʨʥʳʭ ʧʨʦʝʢʪʦʚ ʤʦʞʝʪ ʭʦʨʦʰʦ ʧʦʜʦʡʪʠ 

ʧʣʘʪʬʦʨʤʘ Arduino.  

ʂʦʤʧʘʥʠʷ Arduino ʚʳʧʫʩʢʘʝʪ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ, ʧʦʟʚʦʣʷʶʱʠʝ 

ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʵʣʝʢʪʨʦʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʩʘʤʦʛʦ ʨʘʟʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ: 3D ʧʨʠʥʪʝʨʳ, ʨʘʟʣʠʯʥʳʝ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʝ ʠ ʫʤʥʳʝ 

ʫʩʪʨʦʡʩʪʚʘ, ʤʦʙʠʣʴʥʳʝ ʣʘʙʦʨʘʪʦʨʠʠ ʠ ʪ.ʜ. ʇʨʦʛʨʘʤʤʥʘʷ ʯʘʩʪʴ Arduino 

ʩʦʩʪʦʠʪ ʠʟ ʩʚʦʙʦʜʥʦ-ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʦʡ ʙʝʩʧʣʘʪʥʦʡ ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ 

Arduino IDE.  

ɼʘʥʥʘʷ ʩʨʝʜʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʥʘʧʠʩʘʥʠʷ, ʦʪʣʘʜʢʠ ʠ ʟʘʧʠʩʠ 

ʨʘʟʣʠʯʥʳʭ ʧʨʦʛʨʘʤʤ ʚ ʧʘʤʷʪʴ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʥʦʡ ʧʣʘʪʳ. ɽʩʣʠ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ ʥʘ ʩʘʡʪʝ ʨʘʟʨʘʙʦʪʯʠʢʘ, ʪʦ  ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʥʣʘʡʥ 

ʚʝʨʩʠʶ ʩʨʝʜʳ. ɸʧʧʘʨʘʪʥʘʷ ʯʘʩʪʴ ʧʣʘʪʬʦʨʤʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʙʦʨ 

ʧʝʯʘʪʥʳʭ ʧʣʘʪ, ʤʦʜʫʣʝʡ ʠ ʜʘʪʯʠʢʦʚ. ʇʣʘʪʳ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʢʦʥʪʨʦʣʣʝʨʘʭ 

ʬʠʨʤʳ Atmel ʠ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʢʘʢ ʩ ʮʠʬʨʦʚʳʤʠ, ʪʘʢ ʠ ʩ ʘʥʘʣʦʛʦʚʳʤʠ 

ʩʠʛʥʘʣʘʤʠ ʧʦʜʢʣʶʯʘʝʤʳʭ ʢ ʥʠʤ ʫʩʪʨʦʡʩʪʚ [1].  

ɺ ʮʝʣʦʤ, ʧʨʦʚʝʜʷ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʤ ʨʳʥʢʝ ʨʘʟʣʠʯʥʳʭ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʧʣʘʪʬʦʨʤ, ʢʨʘʪʢʦ 

ʦʧʠʰʝʤ ʦʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʣʘʪʬʦʨʤʳ Arduino ʚ 

ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ  ʦʙʫʯʘʶʱʠʭʩʷ. ʂ ʥʠʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʣʝʜʫʶʱʠʝ: 

1. ʅʠʟʢʠʡ ʧʦʨʦʛ ʚʭʦʞʜʝʥʠʷ. 

ɺʳʩʦʢʦʫʨʦʚʥʝʚʘʷ ʩʨʝʜʘ ʨʘʟʨʘʙʦʪʢʠ ʥʝ ʦʩʦʙʦ ʩʣʦʞʥʘ ʚ ʦʩʚʦʝʥʠʠ, 

ʠʤʝʝʪ ʨʫʩʠʬʠʮʠʨʦʚʘʥʥʳʡ ʠʥʪʝʨʬʝʡʩ ʠ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʘ: ʜʦʩʪʫʧʥʘ ʥʘ 

ʆʉ Windows, Mac OS, Linux, Android. ʅʘʣʠʯʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʦʙʚʷʟʢʠ 

ʚʦʢʨʫʛ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʠ ʧʝʨʠʬʝʨʠʡʥʳʭ ʫʩʪʨʦʡʩʪʚ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʩʪʘʙʠʣʴʥʫʶ ʨʘʙʦʪʫ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ. ʊʘʢʞʝ ʝʩʪʴ ʤʥʦʛʦʯʠʩʣʝʥʥʦʝ ʠ 

ʘʢʪʠʚʥʦʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʝ ʩʦʦʙʱʝʩʪʚʦ, ʢʦʪʦʨʦʝ ʧʫʙʣʠʢʫʝʪ ʚ ʀʥʪʝʨʥʝʪʝ 

ʦʙʫʯʘʶʱʠʡ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʠ ʠʥʪʝʨʝʩʥʳʝ ʧʨʘʢʪʠʯʝʩʢʠʝ 

ʥʘʨʘʙʦʪʢʠ. 

2. ʐʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʘʧʧʘʨʘʪʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ, ʧʨʠʥʮʠʧ 

ʤʦʜʫʣʴʥʦʩʪʠ. 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʨʘʟʣʠʯʥʳʭ ʤʦʜʫʣʝʡ ʠ ʜʘʪʯʠʢʦʚ, 

ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʦʜʦʙʨʘʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʯʘʤʠ ʪʚʦʨʯʝʩʢʦʛʦ ʧʨʦʝʢʪʘ, 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʬʫʥʢʮʠʦʥʘʣʘ. ʇʣʘʪʳ-

ʢʦʥʪʨʦʣʣʝʨʳ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʦʜʝʣʷʤʠ ʚ ʨʘʟʣʠʯʥʦʤ ʠʩʧʦʣʥʝʥʠʠ: Uno, 

Leonardo, Nano, Mega, Due, Zero ʠ ʜʨ. ʆʥʠ ʦʪʣʠʯʘʶʪʩʷ ʤʦʱʥʦʩʪʴʶ ʠ 

ʥʘʙʦʨʦʤ ʙʘʟʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. ʊʘʢʘʷ ʚʘʨʠʘʪʠʚʥʦʩʪʴ ʤʦʜʝʣʝʡ ʧʦʟʚʦʣʷʝʪ 

ʚʳʙʨʘʪʴ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʝ ʨʝʰʝʥʠʝ ʩ ʫʯʝʪʦʤ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʡ.  

3. ʅʝʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ. 
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ʇʣʘʪʳ Arduino, ʤʦʜʫʣʠ ʢ ʥʠʤ ʠ ʠʭ ʘʥʘʣʦʛʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʝʰʝʚʳ. 
ʄʘʪʝʨʠʘʣʴʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʝʢʪ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʣʦʞʥʦʩʪʠ, ʤʦʛʫʪ 
ʩʦʩʪʘʚʠʪʴ 2500 - 5000 ʨʫʙʣʝʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʭʦʜʷ ʠʟ ʠʟʣʦʞʝʥʥʦʛʦ ʚʳʰʝ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, 
ʯʪʦ ʧʣʘʪʬʦʨʤʘ Arduino ʭʦʨʦʰʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. 
ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʧʨʦʩʪʦʪʘ ʦʩʚʦʝʥʠʷ, ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʜʦʩʪʫʧʥʦʩʪʴ 
ʵʣʝʤʝʥʪʦʚ ʧʣʘʪʬʦʨʤʳ ʧʦʟʚʦʣʷʶʪ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʝ ʚ ʧʨʦʝʢʪʥʦʡ 
ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 
ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʨʦʙʦʪʦʪʝʭʥʠʢʘ, ʩʧʦʩʦʙʩʪʚʫʷ ʥʝ ʪʦʣʴʢʦ ʩʦʟʜʘʥʠʶ 
ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʵʣʝʢʪʨʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʥʦ ʠ ʨʘʟʚʠʪʠʶ ʠʥʞʝʥʝʨʥʦ-
ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʠ ʪʚʦʨʯʝʩʢʠʭ ʫʤʝʥʠʡ. 
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ʢʦʥʩʪʨʫʢʪʦʨʦʚ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ 
ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʜʣʷ 
ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʥʘ ʧʣʘʪʬʦʨʤʝ Google ʂʣʘʩʩ. 
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ʂʣʘʩʩ, ʙʘʥʢ ʟʘʜʘʥʠʡ, ʦʙʫʯʘʶʱʠʝʩʷ ʦʩʥʦʚʥʦʡ ʰʢʦʣʳ. 
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Abstract. The article discusses approaches to the development of design 

thinking among students of basic school in the classroom on robotics technology 

in additional education. The research data on the popularity of using robotic 
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electronic educational resources for distance learning on the Google Class 
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ʇʦʜʛʦʪʦʚʢʘ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʢʘʜʨʦʚ ʜʣʷ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʝʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ, 

ʢʦʪʦʨʦʝ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʜʦʣʞʥʦ ʦʢʘʟʘʪʴ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ.  

ʂʘʢ ʧʨʠʢʣʘʜʥʘʷ ʥʘʫʢʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʟʘʥʠʤʘʝʪʩʷ ʨʘʟʨʘʙʦʪʢʦʡ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʦʪʦʨʦʡ ʦʪʚʦʜʠʪʩʷ ʦʜʥʦ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʨʳʚʝ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʫʩʧʝʭʠ ʚ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʨʦʙʦʪʦʪʝʭʥʠʢʝ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤʘʭ 

ʠʟʤʝʥʠʣʠ ʚʩʝ ʩʬʝʨʳ ʥʘʰʝʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʉʝʛʦʜʥʷ ʧʨʦʤʳʰʣʝʥʥʳʝ, ʦʙʩʣʫʞʠʚʘʶʱʠʝ ʠ ʜʦʤʘʰʥʠʝ ʨʦʙʦʪʳ 

ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʪʨʝʙʠʪʝʣʷʤʠ, ʢʘʢ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ, ʪʘʢ ʠ ʟʘ 

ʨʫʙʝʞʦʤ. ʀʥʪʝʥʩʠʚʥʘʷ ʵʢʩʧʘʥʩʠʷ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʧʦʤʦʱʥʠʢʦʚ ʚ ʥʘʰʫ 

ʧʦʚʩʝʜʥʝʚʥʫʶ ʞʠʟʥʴ ʪʨʝʙʫʝʪ, ʯʪʦʙʳ ʚʩʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʦʙʣʘʜʘʣʠ 

ʩʦʚʨʝʤʝʥʥʳʤʠ ʟʥʘʥʠʷʤʠ ʚ ʦʙʣʘʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʨʦʙʦʪʘʤʠ, ʯʪʦ ʧʦʟʚʦʣʠʪ 

ʙʳʩʪʨʦ ʨʘʟʚʠʚʘʪʴ ʥʦʚʳʝ, ʫʤʥʳʝ, ʙʝʟʦʧʘʩʥʳʝ ʠ ʙʦʣʝʝ ʧʨʦʜʚʠʥʫʪʳʝ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʠ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ. 

ɺ ʈʦʩʩʠʠ ʩʝʡʯʘʩ ʧʦʣʥʳʤ ʭʦʜʦʤ ʠʜʝʪ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʘʷ ʧʦʜʛʦʪʦʚʢʘ 

ʧʦʢʦʣʝʥʠʷ çʩʫʧʝʨʠʥʞʝʥʝʨʦʚ XXI  ʚʝʢʘè, ʢʦʪʦʨʳʤ ʧʨʝʜʩʪʦʠʪ ʞʠʪʴ ʚ 

ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʴʥʦʡ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʥʘʰʝʛʦ ʦʙʱʝʩʪʚʘ ʠ ʙʳʩʪʨʦʡ ʩʤʝʥʳ 

ʪʝʭʥʦʣʦʛʠʡ. ɸ ʦʩʦʟʥʘʥʥʦʝ ʥʘʯʘʣʦ ʵʪʦʡ ʧʦʜʛʦʪʦʚʢʠ ï ʧʦʜʛʦʪʦʚʢʘ 

ʧʦʜʨʘʩʪʘʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ ʢ ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ ʟʘʢʣʘʜʳʚʘʝʪʩʷ ʚ 
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ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʰʢʦʣʝ ʥʘ ʨʘʟʥʳʭ ʩʪʫʧʝʥʷʭ ʦʙʫʯʝʥʠʷ ʚ ʧʨʝʜʤʝʪʥʦʡ 

ʦʙʣʘʩʪʠ çʊʝʭʥʦʣʦʛʠʷè. 

ʀʤʝʥʥʦ ʥʘ ʫʨʦʢʘʭ ʪʝʭʥʦʣʦʛʠʠ ʚ ʰʢʦʣʝ ʫ ʦʙʫʯʘʶʱʠʭʩʷ 

ʟʘʢʣʘʜʳʚʘʶʪʩʷ ʦʩʥʦʚʳ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʛʦ, ʠʥʞʝʥʝʨʥʦʛʦ, ʧʨʦʝʢʪʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, ʢʦʪʦʨʦʝ ʥʝʦʙʭʦʜʠʤʦ ʠʤ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ 

ʞʠʟʥʠ. ʇʦʜʨʦʩʪʢʠ ʦʩʚʘʠʚʘʶʪ ʥʘ ʫʨʦʢʘʭ ʙʘʟʦʚʳʝ ʧʨʠʝʤʳ ʨʫʯʥʦʛʦ ʠ 

ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʛʦ ʪʨʫʜʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, 

ʤʝʭʘʥʠʟʤʦʚ, ʤʘʰʠʥ, ʩʧʦʩʦʙʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʨʘʚʠʣʘʤʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚʠʜʦʚ ʙʳʪʦʚʦʡ ʠ ʦʬʠʩʥʦʡ ʪʝʭʥʠʢʠ, 

ʥʝʦʙʭʦʜʠʤʦʡ ʚ ʦʙʳʜʝʥʥʦʡ ʞʠʟʥʠ ʠ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʂʨʦʤʝ ʵʪʦʛʦ, ʫʯʘʪʩʷ ʧʨʠʤʝʥʷʪʴ ʚ ʧʨʦʜʫʢʪʠʚʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʟʥʘʥʠʷ, ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʠʟʫʯʝʥʠʠ ʦʩʥʦʚ 

ʥʘʫʢ.  

ʇʨʦʙʣʝʤʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʠ ʤʝʪʦʜʠʢʠ ʝʝ 

ʧʨʝʧʦʜʘʚʘʥʠʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ ʰʠʨʦʢʦ 

ʦʙʩʫʞʜʘʝʪʩʷ ʚ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ, ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʠ 

ʩʧʝʮʠʘʣʴʥʦʡ ʣʠʪʝʨʘʪʫʨʝ (ʃ.ɻ. ɹʝʣʠʦʚʩʢʘʷ, ɸ.ʉ. ɿʣʘʢʘʟʦʚ, ɻ.ɸ. ɻʦʨʰʢʦʚ, 

ʉ.ɻ. ʐʝʚʘʣʜʠʥʘ, ʃ.ʖ. ʌʝʜʦʩʦʚ, ʉ.ɸ. ʌʠʣʠʧʧʦʚ, ɸ.ɺ. ʏʝʭʣʦʚʘ, ʉ.ɸ. ʗʢʫʰʠʥ). 

ʇʨʦʚʝʜʝʥʥʳʡ ʚ ʨʘʤʢʘʭ ʪʝʤʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʥʘʣʠʟ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʪʦʚ ʠ ʢʦʥʩʪʨʫʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ 

ʠʩʧʦʣʴʟʫʶʪ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ ʫʯʠʪʝʣʷ ʪʝʭʥʦʣʦʛʠʠ,  ʧʦʢʘʟʘʣ, ʯʪʦ ʧʣʘʪʬʦʨʤʘ 

Arduino ʤʦʞʝʪ ʧʦʤʦʯʴ ʚ ʨʘʟʚʠʪʠʠ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʛʦ ʤʳʰʣʝʥʠʷ 

ʦʙʫʯʘʶʱʠʭʩʷ ʦʩʥʦʚʥʦʡ ʰʢʦʣʳ, ʢʦʪʦʨʦʝ ʪʘʢ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʙʫʜʫʱʠʭ ʠʥʞʝʥʝʨʦʚ, ʘʨʭʠʪʝʢʪʦʨʦʚ, 

ʪʝʭʥʦʣʦʛʦʚ ʠ ʜʨ. ʀʤʝʥʥʦ ʠʤ ʧʨʝʜʩʪʦʠʪ ʨʝʰʘʪʴ ʥʝʩʪʘʥʜʘʨʪʥʳʝ ʟʘʜʘʯʠ ʧʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʦʩʬʝʨʳ. ʇʦʢʦʣʝʥʠʝ çʩʫʧʝʨʠʥʞʝʥʝʨʦʚè 

ʥʝ ʙʫʜʝʪ ʢʦʧʠʨʦʚʘʪʴ ʪʦ, ʯʪʦ ʫʞʝ ʩʦʟʜʘʥʦ, ʥʝ ʙʫʜʝʪ ʜʦʛʦʥʷʪʴ ʥʦʚʳʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʦʥʠ ʜʦʣʞʥʳ ʙʫʜʫʪ ʨʘʙʦʪʘʪʴ ʥʘ ʦʧʝʨʝʞʝʥʠʝ ʠ ʩʦʟʜʘʚʘʪʴ 

ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʦʝ. 

ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʩʪʘʣʘ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ 

ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ. ʅʘ 

ʩʦʚʨʝʤʝʥʥʦʤ ʨʳʥʢʝ ʧʨʝʜʩʪʘʚʣʝʥ ʦʛʨʦʤʥʳʡ ʚʳʙʦʨ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ 

ʢʦʥʩʪʨʫʢʪʦʨʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʦʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʧʦʩʚʷʱʝʥʥʦʛʦ ʚʦʧʨʦʩʘʤ ʧʦʧʫʣʷʨʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ 

ʢʦʥʩʪʨʫʢʪʦʨʦʚ ʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ, ʧʨʠʚʝʜʝʥʳ 

ʥʠʞʝ ʥʘ ʜʠʘʛʨʘʤʤʝ (ʈʠʩ. 1).  

ʂʘʢ ʤʳ ʚʠʜʠʤ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʝʜʘʛʦʛʠ ʧʨʦʚʦʜʷʪ ʟʘʥʷʪʠʷ, 

ʠʩʧʦʣʴʟʫʷ ʧʣʘʪʬʦʨʤʳ Lego Education: WeDo ʜʣʷ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ ʠʣʠ 

Mindstorm ʜʣʷ ʨʝʙʷʪ ʧʦʩʪʘʨʰʝ ï  ʦʥʠ ʟʘʥʠʤʘʶʪ ʧʝʨʚʦʝ ʤʝʩʪʦ. ʉʫʱʝʩʪʚʫʶʪ 

ʠ ʜʨʫʛʠʝ ʧʣʘʪʬʦʨʤʳ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʫʚʝʨʝʥʥʦʝ ʚʪʦʨʦʝ ʤʝʩʪʦ ʧʦʩʣʝ Lego 

ʟʘʥʠʤʘʝʪ, ʙʝʟʫʩʣʦʚʥʦ, "ɸʨʜʫʠʥʦ" (Arduino). 
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ʈʠʩ. 1. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʧʫʣʷʨʥʦʩʪʠ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʪʦʨʦʚ 

 

ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʣʠʯʥʳʡ ʦʧʳʪ, ʚ ʩʠʩʪʝʤʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʧʝʜʘʛʦʛʘʤʠ ʢʨʘʡʥʝ ʨʝʜʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʘʢʠʝ ʧʨʠʚʳʯʥʳʝ 

ʵʣʝʤʝʥʪʳ, ʢʘʢ ʫʯʝʙʥʠʢʠ ʠ ʨʘʙʦʯʠʝ ʪʝʪʨʘʜʠ. ʅʘ ʟʘʥʷʪʠʷʭ ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ 

ʚʨʝʤʝʥʠ ʦʥʠ ʫʜʝʣʷʶʪ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ. ʕʪʦ 

ʤʦʪʠʚʠʨʫʝʪ ʫʯʝʥʠʢʦʚ ʠ ʧʦʟʚʦʣʷʝʪ ʧʨʝʧʦʜʘʚʘʪʝʣʶ ʜʦʩʪʠʯʴ ʧʣʘʥʠʨʫʝʤʳʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʆʜʥʘʢʦ ʦʙʲʝʤ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʳʡ ʫʯʝʥʠʢ 

ʜʦʣʞʝʥ ʫʩʚʦʠʪʴ ʜʣʷ ʫʩʧʝʰʥʦʡ ʨʘʙʦʪʳ ʩ Arduino, ʜʦʩʪʘʪʦʯʥʦ ʚʝʣʠʢ, ʠ ʙʝʟ 

ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʦʩʦʙʠʡ ʠ ʩʧʨʘʚʦʯʥʠʢʦʚ ʦʙʦʡʪʠʩʴ ʪʨʫʜʥʦ.  

ɼʣʷ ʦʩʚʦʝʥʠʷ ʦʙʫʯʘʶʱʠʤʠʩʷ ʧʣʘʪʬʦʨʤʳ Arduino ʥʘ ʟʘʥʷʪʠʷʭ ʚ ʭʦʜʝ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ ʤʳ ʠʩʧʦʣʴʟʫʝʤ ʛʨʫʧʧʦʚʳʝ ʬʦʨʤʳ ʨʘʙʦʪʳ, ʘ ʪʘʢʞʝ 

ʧʨʝʜʣʘʛʘʝʤ ʦʙʫʯʘʶʱʠʤʩʷ ʨʝʰʘʪʴ ʪʠʧʦʚʳʝ ʟʘʜʘʥʠʷ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʚ 

ʩʝʙʷ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʦ ʵʣʝʤʝʥʪʦʚ, ʚ ʨʘʚʥʦʡ ʩʪʝʧʝʥʠ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʘ: ʥʘʧʠʩʘʥʠʷ ʧʨʦʛʨʘʤʤʳ, ʩʙʦʨʢʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʩʭʝʤʳ, ʧʨʦʚʝʨʢʠ ʨʘʙʦʪʳ ʫʩʪʨʦʡʩʪʚʘ, ʯʘʩʪʦ ʧʦʠʩʢ ʜʦʧʫʱʝʥʥʳʭ ʦʰʠʙʦʢ, ʠʭ 

ʦʩʤʳʩʣʝʥʠʝ ʠ ʠʩʧʨʘʚʣʝʥʠʝ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʥʷʪʠʷ ʧʦʣʫʯʘʶʪʩʷ ʧʦʣʥʦʮʝʥʥʳʤʠ, ʥʘʩʳʱʝʥʥʳʤʠ ʠ 

ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʨʘʟʚʠʪʠʝ ʠʥʞʝʥʝʨʥʦʛʦ, ʧʨʦʝʢʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠ 

ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʛʦ ʤʳʰʣʝʥʠʷ. ʇʦʨʘʙʦʪʘʚ ʩ Arduino, ʢʘʞʜʳʡ ʨʝʙʝʥʦʢ 

ʥʘʯʠʥʘʝʪ ʨʘʟʙʠʨʘʪʴʩʷ ʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ, ʫʯʠʪʩʷ ʧʠʩʘʪʴ ʧʨʦʛʨʘʤʤʳ ʠ 

ʧʨʠʣʦʞʝʥʠʷ, ʯʪʦ, ʥʝʩʦʤʥʝʥʥʦ, ʷʚʣʷʝʪʩʷ ʜʝʡʩʪʚʝʥʥʳʤ ʚʢʣʘʜʦʤ ʚ ʙʫʜʫʱʝʝ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʴʰʠʥʩʪʚʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ 

ʧʝʨʝʰʣʠ ʥʘ ʜʠʩʪʘʥʮʠʦʥʥʫʶ ʬʦʨʤʫ ʦʙʫʯʝʥʠʷ. ʈʝʘʣʠʟʫʷ ʦʜʥʫ ʠʟ ʟʘʜʘʯ 

ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʤʳ ʨʘʟʨʘʙʘʪʳʚʘʝʤ ʵʣʝʢʪʨʦʥʥʳʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ 

ʨʝʩʫʨʩ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ ʦʩʥʦʚʥʦʡ ʰʢʦʣʳ, ʠʩʧʦʣʴʟʫʷ ʧʨʦʛʨʘʤʤʫ Tinkercad. 
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ɸ ʜʣʷ ʫʜʦʙʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʦʜʨʦʩʪʢʘʤʠ ʦʩʪʘʥʦʚʠʣʠ ʩʚʦʡ ʚʳʙʦʨ ʥʘ 

ʧʨʠʣʦʞʝʥʠʠ Google ʂʣʘʩʩ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʠʩʪʦʯʥʠʢʠ, ʤʳ ʚʳʜʝʣʠʣʠ ʧʣʶʩʳ ʠ 

ʤʠʥʫʩʳ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʣʘʪʬʦʨʤʳ Arduino. ʇʝʨʝʯʠʩʣʠʤ ʠʭ ʥʠʞʝ: 

¶  ʦʪʢʨʳʪʦʩʪʴ ʠ ʧʦʣʥʘʷ ʩʦʚʤʝʩʪʠʤʦʩʪʴ: ʠʩʧʦʣʴʟʫʶʪʩʷ ʣʶʙʳʝ 

ʵʣʝʢʪʨʦʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʤʦʞʥʦ ʩʦʙʠʨʘʪʴ ʥʝ ʪʦʣʴʢʦ ʫʯʝʙʥʳʝ ʩʭʝʤʳ ʠ 

ʨʦʙʦʪʦʚ, ʥʦ ʠ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ: ʫʩʪʨʦʡʩʪʚʘ 

ʩʣʝʞʝʥʠʷ, ʩʠʛʥʘʣʠʟʘʮʠʠ, ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʫʧʨʘʚʣʝʥʠʷ ʙʳʪʦʚʳʤʠ 

ʧʨʠʙʦʨʘʤʠ, 3D-ʧʨʠʥʪʝʨʳ, ʜʨʫʛʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ; 

¶  ʥʘʣʠʯʠʝ ʦʛʨʦʤʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʜʝʡ ʠ ʛʦʪʦʚʳʭ ʧʨʦʝʢʪʦʚ ʜʣʷ Arduino 
ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ; 

¶ ʨʘʟʚʠʪʠʝ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʠ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʥʘʚʳʢʦʚ 
ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ; 

¶ ʷʚʥʦ ʚʳʨʘʞʝʥʥʳʝ ʤʝʪʘʧʨʝʜʤʝʪʥʳʝ ʩʚʷʟʠ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʝʱʝ 
ʙʦʣʝʝ ʫʩʠʣʠʪʴ ʠʭ, ʨʘʟʨʘʙʘʪʳʚʘʷ ʧʨʦʝʢʪʳ, ʢʘʩʘʶʱʠʝʩʷ ʣʶʙʳʭ ʩʬʝʨ 

ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʦʪʤʝʪʠʤ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʧʝʜʘʛʦʛʦʤ ʥʘ ʟʘʥʷʪʠʷʭ ʧʦ 

ʨʦʙʦʪʦʪʝʭʥʠʢʝ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʙʘʥʢʘ ʜʠʜʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʥʠʡ ʥʘʧʨʘʚʣʝʥʦ 

ʥʘ ʨʘʟʚʠʪʠʝ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʧʦʜʨʦʩʪʢʦʚ, ʧʦʟʚʦʣʷʝʪ ʥʘ 

ʧʨʘʢʪʠʢʝ ʟʘʢʨʝʧʠʪʴ ʦʩʚʦʝʥʥʳʝ ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ ʧʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ 

ʪʝʭʥʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʜʘʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʝ, 

ʫʩʠʣʠʚʘʝʪ ʤʝʪʘʧʨʝʜʤʝʪʥʳʡ ʧʦʜʭʦʜ ʠ ʩʦʟʜʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ, ʧʦʚʳʰʘʷ ʤʦʪʠʚʘʮʠʶ ʠ 

ʚʳʟʳʚʘʷ ʥʝʧʦʜʜʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʫ ʦʙʫʯʘʶʱʠʭʩʷ. 
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ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʤʝʪʦʜʠʢʝ ʧʨʠʤʝʥʝʥʠʷ ʵʤʫʣʷʪʦʨʦʚ 

ʧʨʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʧʣʘʪʳ Arduino. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʪʘʢʠʤ 

ʵʤʫʣʷʪʦʨʦʤ ʷʚʣʷʝʪʩʷ Autodesk Tinkercad. ʕʤʫʣʷʪʦʨ Tinkercad ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʠ ʪʨʘʜʠʮʠʦʥʥʦʤ ʦʙʫʯʝʥʠʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ. ɺ ʩʪʘʪʴʝ ʪʘʢʞʝ ʨʘʩʩʤʦʪʨʝʥʳ ʪʝʤʳ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʤʫʣʷʪʦʨʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ, ʵʤʫʣʷʪʦʨ 

Arduino, Autodesk Tinkercad, ʤʝʪʦʜʠʢʘ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. 
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ARDUINO PROGRAMMING IN TINKERCAD EMULATOR  
 

Abstract. The article is dedicated to technique of using Arduino emulator. 

The most common emulator of this type is Autodesk Tinkercad. The Tinkercad 

emulator can be used for remote and traditional learning to program 

microcontrollers. The article also discusses practical examples of using the 

emulator. 

Keywords: microcontroller programming, Arduino emulator, Autodesk 

Tinkercad, distance learning technique. 
 

ɺ ʫʩʣʦʚʠʷʭ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ ʘʢʪʫʘʣʠʟʠʨʫʶʪʩʷ ʟʘʜʘʯʠ 

ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʨʘʟʣʠʯʥʳʝ ʧʨʝʜʤʝʪʥʳʝ ʦʙʣʘʩʪʠ. ʊʘʢ, ʚ ʧʦʜʛʦʪʦʚʢʝ ʙʫʜʫʱʠʭ ʫʯʠʪʝʣʝʡ 

ʬʠʟʠʢʠ, ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʚʩʝ ʰʠʨʝ ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ 

ʤʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʬʠʟʠʯʝʩʢʠʭ 

ʦʙʲʝʢʪʦʚ, ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʫʯʝʥʠʷ ʚ 

ʨʘʟʣʠʯʥʳʭ ʨʘʟʜʝʣʘʭ ʬʠʟʠʢʠ, ʪʝʭʥʠʢʠ ʠ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʘʢʠʝ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ, ʢʘʢ: Elcut, COMSOL 

Multiphysics, ANSYS Multiphysics, Maxwell, Elmer ʠ Code Aster, Gostai Lab, 

TMflow ʠ ʪ.ʜ.  

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʨʝʰʝʥʠʡ ʜʣʷ ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʷ ʧʨʠʙʦʨʦʚ ʠ 

ʫʩʪʨʦʡʩʪʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ. ɺ ʪʦʤ ʯʠʩʣʝ, ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʫʯʝʙʥʳʭ ʧʨʦʝʢʪʦʚ çʫʤʥʦʡè ʮʠʬʨʦʚʦʡ ʵʣʝʢʪʨʦʥʠʢʠ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʥʘʷ ʧʣʘʪʬʦʨʤʘ Arduino. ʉʝʛʦʜʥʷ ʨʘʟʨʘʙʦʪʯʠʢʠ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʨʘʙʦʪʳ ʩ ʧʣʘʪʦʡ ɸʨʜʫʠʥʦ ʙʝʟ ʩʘʤʦʡ ʧʣʘʪʳ, ʙʣʘʛʦʜʘʨʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ 

ʵʤʫʣʷʪʦʨʘʤ ʠʣʠ ʩʠʤʫʣʷʪʦʨʘʤ. ʉ ʠʭ ʧʦʤʦʱʴʶ ʤʦʞʥʦ ʧʠʩʘʪʴ ʢʦʜ ʜʣʷ 
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ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʩʭʝʤ ʩ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘʤʠ ʠ ʧʨʦʚʝʨʷʪʴ 

ʝʛʦ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʷʤʦ ʥʘ ʵʤʫʣʷʪʦʨʝ, ʙʝʟ ʟʘʛʨʫʟʢʠ ʥʘ ʩʘʤʦ ʨʝʘʣʴʥʦʝ 

ʫʩʪʨʦʡʩʪʚʦ.  

ʂ ʧʦʧʫʣʷʨʥʳʤ ʵʤʫʣʷʪʦʨʘʤ ɸʨʜʫʠʥʦ ʦʪʥʦʩʷʪʩʷ ʪʘʢʠʝ ʩʠʩʪʝʤʳ ʢʘʢ 

Tinkercad ʦʪ Autodesk, Virtual Bread Board, FLProg ʠ ʜʨ. ʉ ʧʦʤʦʱʴʶ ʵʪʠʭ 

ʧʨʦʛʨʘʤʤ ʫʜʦʙʥʦ ʠʟʫʯʘʪʴ ɸrduino, ʪ.ʝ ʚʠʨʪʫʘʣʴʥʦ ʩʦʟʜʘʚʘʪʴ ʨʘʟʣʠʯʥʳʝ 

ʵʣʝʢʪʨʦʥʥʳʝ ʩʭʝʤʳ ʥʘ ʙʘʟʝ ɸʨʜʫʠʥʦ, ʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʠ ʦʪʣʘʞʠʚʘʪʴ ʢʦʜʳ. 

ɼʣʷ ʥʘʯʘʣʘ ʨʘʙʦʪʳ ʥʘ Tinkercad ʦʪ Autodesk ʜʦʩʪʘʪʦʯʥʦ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ ʥʘ ʦʥʣʘʡʥ ʨʝʩʫʨʩʝ. ʕʪʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʜʚʫʤʷ 

ʩʧʦʩʦʙʘʤʠ: ʯʝʨʝʟ ʘʜʨʝʩ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ ʠʣʠ ʩ ʧʦʤʦʱʴʶ ʫʯʝʪʥʦʡ ʟʘʧʠʩʠ 

ʚ Google. ɼʘʣʝʝ ʠʜʝʪ ʟʘʛʨʫʟʢʘ ʙʨʘʫʟʝʨʘ ʩ ʠʥʪʝʨʬʝʡʩʦʤ ʣʠʯʥʦʛʦ ʢʘʙʠʥʝʪʘ, ʚ 

ʢʦʪʦʨʦʤ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʦʨʘ ʪʠʧʘ ʧʨʦʝʢʪʦʚ: 3D-ʧʨʦʝʢʪʳ, Circuits 

(ʎʝʧʠ). ʅʘʩ ʠʥʪʝʨʝʩʫʶʪ ʧʨʦʝʢʪʳ ʧʦ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʮʝʧʝʡ, 

ʚ ʯʘʩʪʥʦʩʪʠ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɸʨʜʫʠʥʦ. ɺʩʝ ʩʦʟʜʘʚʘʝʤʳʝ ʧʨʦʝʢʪʳ (ʮʝʧʠ) 

ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʆʙʣʘʢʦ. ʕʪʦ ʦʯʝʥʴ ʫʜʦʙʥʦ ʜʣʷ ʧʨʦʜʦʣʞʝʥʠʷ ʨʘʥʝʝ ʥʘʯʘʪʳʭ 

ʧʨʦʝʢʪʦʚ.  

ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ɸrduino ʚ ʊinkercad ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ 

ʚʠʜʝ ʙʣʦʢʦʚ ʠʣʠ ʪʝʢʩʪʘ. ʗʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʦ ʩʠʥʪʘʢʩʠʩʫ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʷʟʳʢʫ IDE Arduino. 

ɼʣʷ ʟʘʧʫʩʢʘ ʢʦʥʪʨʦʣʴʥʦʛʦ ʧʨʠʤʝʨʘ çʄʠʛʘʶʱʠʡ ʩʚʝʪʦʜʠʦʜè (ʈʠʩ. 1.) 

ʥʫʞʥʦ: 1) ʚ ʩʧʠʩʢʝ çʂʦʤʧʦʥʝʥʪʳè ʚʳʙʨʘʪʴ ʧʣʘʪʫ çArduino UNO R3è ʠ 

ʫʩʪʘʥʦʚʠʪʴ ʝʝ ʚ ʨʘʙʦʯʝʝ ʧʦʣʝ; 2) ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʧʦʣʷ ʱʝʣʢʥʫʪʴ çʂʦʜè, 

ʜʘʣʝʝ ʚʳʙʨʘʪʴ çʊʝʢʩʪè; 3) ʜʣʷ ʟʘʧʫʩʢʘ ʢʦʜʘ ʥʫʞʥʦ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʦʢʥʘ 

ʥʘʞʘʪʴ çʅʘʯʘʪʴ ʤʦʜʝʣʠʨʦʚʘʥʠʝè; 4) ʜʘʣʝʝ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʤʠʛʘʥʠʝ 

ʩʚʝʪʦʜʠʦʜʘ ʩ ʠʥʪʝʨʚʘʣʦʤ 1 ʩʝʢ. ʥʘ ʧʣʘʪʝ; 5) ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ ʯʘʩʪʦʪʫ 

ʤʠʛʘʥʠʷ ʩʚʝʪʦʜʠʦʜʘ, ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ ʜʘʥʥʳʭ ʚ ʬʫʥʢʮʠʠ delay(). 
 

 
 

ʈʠʩ. 1. ʂʦʜ çʄʠʛʘʥʠʝ ʩʚʝʪʦʜʠʦʜʘè, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚ ʚʠʜʝ ʪʝʢʩʪʘ 
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ɼʣʷ ʦʙʫʯʝʥʠʷ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʥʦʡ ʧʣʘʪʬʦʨʤʝ ɸrduino ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʤʫʣʷʪʦʨʘ ʊinkercad ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ: ʧʨʦʝʢʪʳ ʧʦ 

ʧʦʜʢʣʶʯʝʥʠʶ ʢ ɸrduino ʩʚʝʪʦʜʠʦʜʦʚ (ʩʚʝʪʦʜʠʦʜʥʦʡ ʛʠʨʣʷʥʜʳ ʠ 

ʪʨʝʭʮʚʝʪʥʦʛʦ ʩʚʝʪʦʜʠʦʜʘ), ʩʝʤʠʩʝʛʤʝʥʪʥʦʛʦ ʠʥʜʠʢʘʪʦʨʘ, ʟʫʤʤʝʨʘ, ʨʝʣʝ, 

ʪʝʨʤʦʜʘʪʯʠʢʘ ʠʣʠ ʪʝʨʤʠʩʪʦʨʘ, ʜʘʪʯʠʢʘ ʦʩʚʝʱʝʥʥʦʩʪʠ ʠʣʠ ʬʦʪʦʨʝʟʠʩʪʦʨʘ, 

ʢʥʦʧʢʠ (ʜʘʪʯʠʢʘ ʥʘʢʣʦʥʘ, ʛʝʨʢʦʥʘ), ʧʦʪʝʥʮʠʦʤʝʪʨʘ (ʧʝʨʝʤʝʥʥʦʛʦ 

ʨʝʟʠʩʪʦʨʘ), ʤʦʜʫʣʷ LCD (ɾʂʀ), ʜʘʪʯʠʢʘ ʜʚʠʞʝʥʠʷ, ʤʘʪʨʠʯʥʦʡ 

ʢʣʘʚʠʘʪʫʨʳ, ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʜʘʣʴʥʦʤʝʨʘ HC-SR04, ʜʘʪʯʠʢʘ ʛʘʟʘ MQ-2, 

ʩʝʨʚʦʜʚʠʛʘʪʝʣʷ, ʤʦʪʦʨʘ ʩ ʨʝʜʫʢʪʦʨʦʤ. 

ʇʨʘʢʪʠʯʝʩʢʠʝ ʨʘʙʦʪʳ ʚ ʊinkercad ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʪʨʠ ʵʪʘʧʘ:  

1) ʩʦʙʨʘʪʴ ʮʝʧʴ;  

2) ʨʘʟʨʘʙʦʪʘʪʴ ʢʦʜ;  

3) ʦʪʣʘʜʠʪʴ ʠ ʟʘʧʫʩʪʠʪʴ ʧʨʦʮʝʩʩ ʤʦʜʝʣʠʨʦʚʘʥʠʷ.  

ɸ ʧʦʩʣʝ ʪʦʛʦ ʢʘʢ ʢʦʜ ʧʨʦʰʝʣ ʦʪʣʘʜʢʫ, ʝʛʦ ʤʦʞʥʦ ʩʢʘʯʘʪʴ ʠʟ 

Tinkercad ʜʣʷ ʟʘʛʨʫʟʢʠ ʚ ʨʝʘʣʴʥʦʝ Arduino IDE. ɼʣʷ ʵʪʦʛʦ ʚ ʨʝʞʠʤʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʫʞʥʦ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ çʩʢʘʯʘʪʴ ʢʦʜè (ʠ ʪʦʛʜʘ ʢʦʜ 

ʩʢʘʯʠʚʘʝʪʩʷ ʚ ʫʢʘʟʘʥʥʫʶ ʧʘʧʢʫ). ʇʨʠʤʝʥʝʥʠʝ ʵʤʫʣʷʪʦʨʘ Autodesk 

Tinkercad ʦʪʢʨʳʚʘʝʪ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠ ʦʙʫʯʝʥʠʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ ʠ ʩʙʦʨʢʠ ʫʯʝʙʥʳʭ ʧʨʦʝʢʪʦʚ ʫʤʥʦʡ 

ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʡ ʮʠʬʨʦʚʦʡ ʵʣʝʢʪʨʦʥʠʢʠ. 
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ON-LINE  ʊʈɽʅɸɾɽʈ ʇʆ ʆʉʅʆɺɸʄ ʕʃɽʂʊʈʆʅʀʂʀ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʢʨʳʚʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʵʣʝʢʪʨʦʥʥʳʭ ʪʨʝʥʘʞʝʨʦʚ ʧʨʠ ʦʙʫʯʝʥʠʠ 

ʵʣʝʢʪʨʦʥʠʢʝ ʠ ʩʭʝʤʦʪʝʭʥʠʢʝ. ʆʧʠʩʘʥ on-line ʪʨʝʥʘʞʝʨ çʉʠʣʠʮʠʫʤè, 

ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʚ ʩʨʝʜʝ Tinkercad ʠ ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ ʚ ʫʩʣʦʚʠʷʭ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. 
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INTERACTIVE ELECTRONICS TRAINER  

 

Abstract. This article deals with the use of information technology, in 

particular, electronic simulators for teaching electronics. It also discloses the 

types of simulators and their meaning. It describes "ʉʠʣʠʮʠʫʤ" simulator usage 

in Tinkercad software. 
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ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʦʙʫʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʫʯʝʙʥʳʭ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ, ʤʥʦʛʠʝ ʠʟ ʢʦʪʦʨʳʭ ʜʦʣʞʥʳ ʙʳʪʴ ʜʦʚʝʜʝʥʳ ʜʦ 

ʘʚʪʦʤʘʪʠʟʤʘ. ʊʘʢʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʦʙʫʯʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʝʡ ʫʩʧʝʰʥʦ ʨʝʰʠʪʴ 

ʵʪʫ ʟʘʜʘʯʫ, ʷʚʣʷʶʪʩʷ ʵʣʝʢʪʨʦʥʥʳʝ ʪʨʝʥʘʞʝʨʳ. ʕʣʝʢʪʨʦʥʥʳʝ ʪʨʝʥʘʞʝʨʳ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʵʣʝʢʪʨʦʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʝ 

ʤʥʦʛʦʢʨʘʪʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʫʯʘʱʠʤʠʩʷ ʦʜʥʦʪʠʧʥʳʭ ʟʘʜʘʥʠʡ ʩ ʮʝʣʴʶ 

ʟʘʢʨʝʧʣʝʥʠʷ ʠʟʫʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʯʥʳʭ ʫʯʝʙʥʳʭ 

ʥʘʚʳʢʦʚ.  

ʕʣʝʢʪʨʦʥʥʳʡ ʪʨʝʥʘʞʝʨ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʩʠʩʪʝʤʫ ʨʘʟʥʦʫʨʦʚʥʝʚʳʭ 

ʟʘʜʘʥʠʡ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤ ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ ʠʟʫʯʝʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʢʘʢ ʥʘ ʫʨʦʢʝ, ʪʘʢ ʠ ʚʦ ʚʨʝʤʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ 

ʦʙʫʯʘʶʱʠʭʩʷ ʥʘʜ ʜʦʤʘʰʥʠʤ ʟʘʜʘʥʠʝʤ. ʆʜʥʘʢʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʝʥʘʞʝʨʘ ʚ 

ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʤ ʚʘʨʠʘʥʪʝ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʧʦʣʝʟʥʳʤ ʠ ʥʘ ʜʨʫʛʠʭ ʵʪʘʧʘʭ 

ʦʙʫʯʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʚʦ ʚʨʝʤʷ ʦʙʲʷʩʥʝʥʠʷ ʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʣʠ ʥʘ ʵʪʘʧʝ 

ʦʙʦʙʱʝʥʠʷ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʧʨʦʡʜʝʥʥʳʭ ʪʝʤ. 

ɺ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʠʥʪʝʨʥʝʪ-

ʪʨʝʥʘʞʝʨʳ ʧʦ ʨʫʩʩʢʦʤʫ ʷʟʳʢʫ, ʧʦ ʤʘʪʝʤʘʪʠʢʝ, ʪʨʝʥʘʞʝʨʳ ʜʣʷ ʠʟʫʯʝʥʠʷ 

ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ ʠ ʪ.ʜ. [1, 2] ʆʜʥʘʢʦ ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ ʧʦʢʘʟʘʣ, ʯʪʦ 
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ʬʘʢʪʠʯʝʩʢʠ ʥʝʪ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʨʝʥʘʞʝʨʦʚ ʧʦ ʪʘʢʠʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ ʢʘʢ ʵʣʝʢʪʨʦʥʠʢʘ, ʵʣʝʢʪʨʦʪʝʭʥʠʢʘ ʠʣʠ ʩʭʝʤʦʪʝʭʥʠʢʘ. ʉʧʠʩʦʢ 

ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ ʤʦʙʠʣʴʥʳʭ ʪʝʣʝʬʦʥʦʚ ʧʦ ʜʘʥʥʦʡ ʪʝʤʘʪʠʢʝ ʩʦʩʪʦʠʪ ʥʝ ʠʟ 

ʦʜʥʦʛʦ ʜʝʩʷʪʢʘ ʧʦʟʠʮʠʡ [3, 4]. ɺʩʝ ʤʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʤʦʞʥʦ 

ʨʘʟʜʝʣʠʪʴ ʥʘ 4 ʪʠʧʘ:  

¶  ʧʨʠʣʦʞʝʥʠʷ-ʩʧʨʘʚʦʯʥʠʢʠ (Electonicstoolkit, ʨʘʟʨʘʙʦʪʯʠʢ-Electronical; 

Electronicshelper, ʨʘʟʨʘʙʦʪʯʠʢ ïPiyushSharma); 

¶ ʧʨʠʣʦʞʝʥʠʷ ï ʢʘʣʴʢʫʣʷʪʦʨʳ (CalcforElectronics, ʨʘʟʨʘʙʦʪʯʠʢ ï 

SchillerApp);  

¶ ʧʨʠʣʦʞʝʥʠʷ ï ʫʯʝʙʥʠʢʠ ( ʆʩʥʦʚʳ ʵʣʝʢʪʨʦʥʠʢʠ, ʨʘʟʨʘʙʦʪʯʠʢ ï

EngineeringApps); 

¶ ʧʨʠʣʦʞʝʥʠʷ ï ʠʛʨʳ ʠ ʛʦʣʦʚʦʣʦʤʢʠ (CitcuitsJam, ʨʘʟʨʘʙʦʯʠʢ ï

MuseMaze; SmartLogicSimulator, ʨʘʟʨʘʙʦʪʯʠʢ ï Wrapptec). 

ʆʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʨʝʥʘʞʝʨʦʚ ʚ ʵʪʦʤ ʩʧʠʩʢʝ ʪʘʢʞʝ ʥʝʪ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʥʘʤʠ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʨʘʟʨʘʙʦʪʢʠ on-line ʪʨʝʥʘʞʝʨʘ ʧʦ 

ʦʩʥʦʚʘʤ ʵʣʝʢʪʨʦʥʠʢʠ ʜʣʷ ʫʯʘʱʠʭʩʷ ʧʨʦʬʠʣʴʥʳʭ ʢʣʘʩʩʦʚ ʩʨʝʜʥʠʭ ʰʢʦʣ.  

ɺ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʨʝʥʘʞʝʨʘ ʥʘʤʠ ʙʳʣʘ ʚʳʙʨʘʥʘ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʧʣʘʪʬʦʨʤʘ Tinkercad [5]. ʕʪʦʪ ʙʝʩʧʣʘʪʥʳʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʨʝʩʫʨʩ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʦʙʫʯʝʥʠʷ 3-D ʤʦʜʝʣʠʨʦʚʘʥʠʶ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʛʨʦʤʥʘʷ ʙʠʙʣʠʦʪʝʢʘ 

ʧʨʦʝʢʪʦʚ, ʚʳʧʦʣʥʝʥʥʳʭ ʥʘ Tinkercad ʰʢʦʣʴʥʠʢʘʤʠ ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘ. ɺ 

ʪʦʞʝ ʚʨʝʤʷ ʧʣʘʪʬʦʨʤʘ Tinkercad ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʠ ʜʨʫʛʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ, ʥʝ ʩʪʦʣʴ ʧʦʧʫʣʷʨʥʳʝ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ. ʆʜʥʘʢʦ ʧʦʩʣʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ ʨʝʘʣʠʟʦʚʘʥʥʦʛʦ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ Tinkercad 

ʨʘʩʰʠʨʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʘ ʜʨʫʛʦʛʦ ʨʘʟʜʝʣʘ ʧʣʘʪʬʦʨʤʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ 

ʜʣʷ ʠʟʫʯʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʮʝʧʝʡ (ʨʘʟʜʝʣ Circuits), ʩʜʝʣʘʚʰʝʛʦ 

ʚʦʟʤʦʞʥʳʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʫʩʪʨʦʡʩʪʚ ʥʘ ʦʩʥʦʚʝ 

ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ Arduino, ʚʦʟʨʦʩ ʠʥʪʝʨʝʩ ʠ ʢ ʵʪʦʡ ʯʘʩʪʠ ʧʣʘʪʬʦʨʤʳ. 

ʈʘʟʜʝʣ Circuits ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʤʫʣʷʪʦʨ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʮʝʧʝʡ ʩ 

ʭʦʨʦʰʦ ʨʘʟʚʠʪʳʤ ʛʨʘʬʠʯʝʩʢʠʤ ʠʥʪʝʨʬʝʡʩʦʤ ʠ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʤʦʞʝʪ ʙʳʪʴ 

ʩ ʫʩʧʝʭʦʤ ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʧʨʝʧʦʜʘʚʘʥʠʠ ʬʠʟʠʢʠ, ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ ʠ 

ʵʣʝʢʪʨʦʥʠʢʠ. 

ʅʘʤʠ ʥʘ ʧʣʘʪʬʦʨʤʝ Tinkercad(ʨʘʟʜʝʣ Circuits) ʨʘʟʨʘʙʦʪʘʥ ʪʨʝʥʘʞʝʨ, 

ʜʦʩʪʫʧʥʳʡ ʚʩʝʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʩʝʪʠ ʀʥʪʝʨʥʝʪ, ʢʦʪʦʨʳʡ ʤʳ ʥʘʟʚʘʣʠ 

çʉʠʣʠʮʠʫʤè. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʨʝʥʘʞʝʨ ʩʦʩʪʦʠʪ ʠʟ 8 ʨʘʟʜʝʣʦʚ (ʈʠʩ. 1). ʂʘʞʜʳʡ 

ʨʘʟʜʝʣ ʧʦʩʚʷʱʝʥ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʤʝ.  

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʨʝʥʘʞʝʨ ʚ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ 

ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʘʢʢʘʫʥʪ ʚ ʩʨʝʜʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ Tinkercad Circuits. 

ɿʘʜʘʥʠʷ ʪʨʝʥʘʞʝʨʘ ʦʪʢʨʳʪʳ ʜʣʷ ʚʩʝʭ ʞʝʣʘʶʱʠʭ, ʠʤʠ ʤʦʛʫʪ ʧʦʣʴʟʦʚʘʪʴʩʷ 

ʢʘʢ ʫʯʠʪʝʣʷ, ʪʘʢ ʠ ʦʙʫʯʘʶʱʠʝʩʷ. 
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ʈʠʩ. 1. ʈʘʟʜʝʣʳ ʪʨʝʥʘʞʝʨʘ çʉʠʣʠʮʠʫʤè 

 

ɼʣʷ ʨʘʙʦʪʳ ʩ ʪʨʝʥʘʞʝʨʦʤ ʥʝʦʙʭʦʜʠʤʦ ʚ ʩʪʨʦʢʝ ʧʦʠʩʢʘ ʚʧʠʩʘʪʴ 

çʪʨʝʥʘʞʝʨ ʉʠʣʠʮʠʫʤè ʠʣʠ çʩʠʣʠʮʠʫʤè. ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʧʦʠʩʢ 

ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʚ ʨʘʟʜʝʣʝ Circuits (ʈʠʩ. 2). 
 

 
 

ʈʠʩ. 2. ʇʦʠʩʢ ʪʨʝʥʘʞʝʨʘ ʚ ʩʠʩʪʝʤʝ Tinkercad 

 

ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʧʦʠʩʢ ʚʳʜʘʝʪ 8 ʧʨʦʝʢʪʦʚ. ʕʪʦ ʚʦʩʝʤʴ ʨʘʟʜʝʣʦʚ 

ʪʨʝʥʘʞʝʨʘ. ɺ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ ʧʣʘʥʠʨʫʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʨʘʟʜʝʣʦʚ. 

ʈʘʟʜʝʣ 1 ʩʦʜʝʨʞʠʪ ʟʘʜʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʧʦʥʷʪʠʡ: ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʠ ʧʘʨʘʣʣʝʣʴʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʨʝʟʠʩʪʦʨʦʚ. 

ʈʘʟʜʝʣ 2 ʩʦʜʝʨʞʠʪ ʟʘʜʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʩʤʝʰʝʥʥʦʤ ʩʦʝʜʠʥʝʥʠʠ ʵʣʝʤʝʥʪʦʚ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ. 

ʈʘʟʜʝʣ 3 ʩʦʩʪʦʠʪ ʠʟ ʟʘʜʘʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʥʝ ʪʦʣʴʢʦ ʩ ʩʦʝʜʠʥʝʥʠʷʤʠ 

ʩʦʧʨʦʪʠʚʣʝʥʠʡ, ʥʦ ʠ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʠʭ ʥʦʤʠʥʘʣʦʚ ʧʦ ʚʥʝʰʥʝʤʫ ʚʠʜʫ 

ʨʝʘʣʴʥʳʭ ʨʝʟʠʩʪʦʨʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʧʨʘʢʪʠʢʝ ʨʘʟʨʘʙʦʪʢʠ ʵʣʝʢʪʨʦʥʥʳʭ 

ʫʩʪʨʦʡʩʪʚ. 

ʈʘʟʜʝʣʳ 4-7 ʩʦʜʝʨʞʘʪ ʟʘʜʘʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʩʯʝʪʦʤ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʣʦʞʥʦʛʦ ʫʯʘʩʪʢʘ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ. ʉʣʦʞʥʦʩʪʴ ʟʘʜʘʥʠʡ 

ʚʦʟʨʘʩʪʘʝʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʥʦʤʝʨʦʤ ʨʘʟʜʝʣʘ. 

ʈʘʟʜʝʣ 8 ʩʦʜʝʨʞʠʪ ʟʘʜʘʥʠʷ ʧʦ ʨʘʩʯʝʪʫ ʩʠʣʳ ʪʦʢʘ ʚ ʮʝʧʷʭ ʩ 

ʨʝʟʠʩʪʠʚʥʦʡ ʥʘʛʨʫʟʢʦʡ. 

ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʘʰʝʣ ʥʝʦʙʭʦʜʠʤʳʡ ʨʘʟʜʝʣ ʪʨʝʥʘʞʝʨʘ, 

ʝʤʫ ʩʣʝʜʫʝʪ ʩʢʦʧʠʨʦʚʘʪʴ ʧʨʦʝʢʪ ʚ ʩʚʦʡ ʣʠʯʥʳʡ ʢʘʙʠʥʝʪ ʠ ʧʨʠʩʪʫʧʠʪʴ ʢ 

ʚʳʧʦʣʥʝʥʠʶ ʟʘʜʘʥʠʡ (ʈʠʩ. 3). 
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ʈʠʩ. 3. ʂʦʧʠʨʦʚʘʥʠʝ ʧʨʦʝʢʪʘ ʚ ʣʠʯʥʳʡ ʢʘʙʠʥʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ  

ʨʘʙʦʪʘ ʩ ʪʨʝʥʘʞʝʨʦʤ 
 

ʂʘʞʜʳʡ ʨʘʟʜʝʣ ʪʨʝʥʘʞʝʨʘ, ʧʦ ʩʫʪʠ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʠʥ ʧʨʦʝʢʪ 

Tinkercad, ʚ ʢʦʪʦʨʦʤ ʩʦʜʝʨʞʠʪʩʷ ʦʪ 3 ʜʦ 8 ʟʘʜʘʥʠʡ. ɿʘʜʘʥʠʷ ʟʘʧʠʩʘʥʳ ʚ 

ʦʢʥʘʭ çʂʦʤʤʝʥʪʘʨʠʠè ʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʨʷʜʦʤ ʩʦ ʩʭʝʤʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʮʝʧʠ. ɿʘʜʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʳ ʩ ʫʯʝʪʦʤ ʠʟʫʯʘʝʤʦʡ ʪʝʤʳ, ʥʦ ʪʘʢʞʝ ʥʘʧʨʘʚʣʝʥʳ 

ʥʘ ʨʘʟʚʠʪʠʝ ʚʥʠʤʘʥʠʷ, ʚʦʦʙʨʘʞʝʥʠʷ ʠ ʩʤʝʢʘʣʢʠ. ʅʘʧʨʠʤʝʨ, ʚ ʨʘʟʜʝʣʝ 6 

ʦʜʥʦ ʠʟ ʟʘʜʘʥʠʡ ʟʚʫʯʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: çɺʢʣʶʯʠʪʝ ʚ ʮʝʧʴ ʧʷʪʴ 

ʜʘʥʥʳʭ ʨʝʟʠʩʪʦʨʦʚ (ʢʘʞʜʳʡ ʧʦ 5 ʢʆʤ) ʪʘʢ, ʯʪʦʙʳ ʵʢʚʠʚʘʣʝʥʪʥʦʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʙʳʣʦ ʨʘʚʥʦ 10 ʢʆʤè (ʈʠʩ. 4). ʇʨʠ ʵʪʦʤ ʥʘ ʩʭʝʤʝ 

ʨʘʩʩʪʘʚʣʝʥʳ ʨʝʟʠʩʪʦʨʳ ʦʧʨʝʜʝʣʝʥʥʳʤ ʦʙʨʘʟʦʤ, ʠ ʠʟʤʝʥʷʪʴ ʠʭ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʧʦ ʫʩʣʦʚʠʶ ʟʘʜʘʥʠʷ ʥʝʣʴʟʷ.  
 

 
 

ʈʠʩ. 4. ʊʨʝʥʘʞʝʨ çʉʠʣʠʮʠʫʤè, ʨʘʟʜʝʣ 6, ʟʘʜʘʥʠʝ 6.6 
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ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʟʘʜʘʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʧʦʤʥʠʪʴ ʦʜʥʦ ʦʙʱʝʝ ʧʨʘʚʠʣʦ 

ʜʣʷ ʚʩʝʛʦ ʪʨʝʥʘʞʝʨʘ: ʥʝʣʴʟʷ ʧʝʨʝʤʝʱʘʪʴ ʢʦʤʧʦʥʝʥʪʳ ʠ ʚʨʘʱʘʪʴ ʠʭ. ɺ 

ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʘʚʠʣʦʤ ʥʝʢʦʪʦʨʳʝ ʟʘʜʘʥʠʷ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʢʚʠʟʳ ʠʣʠ 

ʛʦʣʦʚʦʣʦʤʢʠ, ʥʘʧʨʠʤʝʨ, ʟʘʜʘʥʠʝ ʠʟ ʨʘʟʜʝʣʘ 3 (ʈʠʩ. 5). 
 

 
 

ʈʠʩ. 5. ʊʨʝʥʘʞʝʨ çʉʠʣʠʮʠʫʤè ʨʘʟʜʝʣ 4 

 

ʅʝʢʦʪʦʨʳʝ ʟʘʜʘʥʠʷ ʧʨʝʜʧʦʣʘʛʘʶʪ ʨʘʩʯʝʪʳ. ʅʘʧʨʠʤʝʨ, ʚ ʟʘʜʘʥʠʠ ʠʟ 

ʨʘʟʜʝʣʘ 8 ʨʘʩʩʯʠʪʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʩʠʣʳ ʪʦʢʘ ʫʯʘʱʠʝʩʷ ʚʧʠʩʳʚʘʶʪ ʚ 

ʩʧʝʮʠʘʣʴʥʳʝ ʦʢʦʰʢʠ ʩʣʝʚʘ ʦʪ ʮʝʧʠ (ʈʠʩ. 6). ʇʦʩʣʝ ʯʝʛʦ ʫʯʘʱʠʡʩʷ ʤʦʞʝʪ 

ʧʨʦʚʝʨʠʪʴ ʧʨʘʚʠʣʴʥʦʩʪʴ ʩʚʦʝʛʦ ʦʪʚʝʪʘ, ʚʢʣʶʯʠʚ ʨʝʞʠʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ.  
 

 
 

ʈʠʩ. 6. ʊʨʝʥʘʞʝʨ çʉʠʣʠʮʠʫʤè, ʨʘʟʜʝʣ 8 

 

ɺʩʝ ʨʘʙʦʪʳ ʦʙʫʯʘʶʱʝʛʦʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʝʛʦ ʣʠʯʥʦʤ 

ʢʘʙʠʥʝʪʝ. ʋʯʠʪʝʣʴ ʤʦʞʝʪ ʧʨʦʚʝʨʠʪʴ ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʥʠʡ ʚ ʘʢʢʘʫʥʪʝ 

ʫʯʘʱʝʛʦʩʷ ʠʟ ʩʧʠʩʢʘ ʩʚʦʝʛʦ ʢʣʘʩʩʘ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʠʩʘʥʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ 

ʚʳʨʘʙʦʪʢʠ  ʥʘʚʳʢʘ ʙʳʩʪʨʳʭ ʨʘʩʯʝʪʦʚ, ʙʳʩʪʨʦʛʦ ʧʦʜʙʦʨʘ ʵʣʝʤʝʥʪʦʚ ʧʨʠ 

ʩʙʦʨʢʝ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʮʝʧʝʡ ʫ ʫʯʘʱʠʭʩʷ. ɸ ʪʘʢ ʢʘʢ ʦʩʥʦʚʘ ʪʨʝʥʘʞʝʨʘ ï on-

line ʩʝʨʚʠʩ Tinkercad, ʪʦ ʪʨʝʥʘʞʝʨ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʧʨʠ ʜʠʩʪʘʥʮʠʦʥʥʦʤ 

ʦʙʫʯʝʥʠʠ, ʧʝʨʝʭʦʜ ʢ ʢʦʪʦʨʦʤʫ ʚ ʫʩʣʦʚʠʷʭ ʩʣʦʞʥʦʡ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʡ 

ʦʙʩʪʘʥʦʚʢʠ ʠ ʤʦʪʠʚʠʨʦʚʘʣ ʘʚʪʦʨʦʚ ʜʣʷ ʝʛʦ ʨʘʟʨʘʙʦʪʢʠ. 

ʇʨʘʢʪʠʢʘ ʚʥʝʜʨʝʥʠʷ ʪʨʝʥʘʞʝʨʘ ʚ ʫʩʣʦʚʠʷʭ ʤʦʩʢʦʚʩʢʦʡ ʰʢʦʣʳ  

 ̄2116 çɿʷʙʣʠʢʦʚʦè ʧʦʢʘʟʘʣʘ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʝʥʘʞʝʨʘ ʚʳʟʳʚʘʝʪ 

ʠʥʪʝʨʝʩ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʠʥʞʝʥʝʨʥʳʭ ʢʣʘʩʩʘʭ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ 

ʰʢʦʣʴʥʠʢʘʤ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʡ ʧʨʠʭʦʜʠʪʩʷ ʦʩʚʘʠʚʘʪʴ ʩʦʚʨʝʤʝʥʥʫʶ 

ʧʣʘʪʬʦʨʤʫ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʦʩʚʦʝʥʠʝ ʢʦʪʦʨʦʡ ʚʘʞʥʦ ʥʝ ʪʦʣʴʢʦ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʪʝʢʫʱʠʭ ʪʨʝʙʦʚʘʥʠʡ ʧʝʜʘʛʦʛʘ, ʥʦ ʠ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʪʚʦʨʯʝʩʢʠʭ ʧʨʦʝʢʪʦʚ ʥʘ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʵʪʘʧʘʭ ʠʟʫʯʝʥʠʷ ʵʣʝʢʪʨʦʥʠʢʠ.  

ʆʧʠʩʘʥʥʳʡ ʧʦʜʭʦʜ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʨʝʜʳ Tinkercad (ʨʘʟʜʝʣ 

Circuits) ʥʘʰʠ ʢʦʣʣʝʛʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʦʙʩʪʚʝʥʥʳʭ 

ʦʙʱʝʜʦʩʪʫʧʥʳʭ ʪʨʝʥʘʞʝʨʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʣʣʝʢʪʠʚʥʳʤʠ ʫʩʠʣʠʷʤʠ ʤʳ 

ʤʦʛʣʠ ʙʳ ʩʦʟʜʘʪʴ ʠ ʧʦʧʦʣʥʷʪʴ ʙʠʙʣʠʦʪʝʢʫ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, 

ʧʦʣʝʟʥʫʶ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ ʵʣʝʢʪʨʦʥʠʢʠ ʠ ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ ʚ ʧʨʦʬʠʣʴʥʳʭ 

ʢʣʘʩʩʘʭ ʘʢʘʜʝʤʠʯʝʩʢʦʛʦ ʠʣʠ ʠʥʞʝʥʝʨʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʡ. ʇʨʠ ʵʪʦʤ ʩʪʦʠʪ 

ʧʦʤʥʠʪʴ, ʦ ʪʦʤ, ʯʪʦ ʢʘʞʜʘʷ ʨʘʙʦʪʘ ʪʘʢʦʛʦ ʨʦʜʘ (ʧʨʦʝʢʪ ʚ ʩʨʝʜʝ Tinkercad) 

ʜʦʣʞʥʘ ʠʤʝʪʴ ʫʥʠʢʘʣʴʥʦʝ ʥʘʟʚʘʥʠʝ, ʯʪʦʙʳ ʥʝ ʟʘʪʝʨʷʪʴʩʷ ʚʦ ʤʥʦʞʝʩʪʚʝ 

ʜʨʫʛʠʭ ʧʨʦʝʢʪʦʚ. ʅʘ ʧʣʘʪʬʦʨʤʝ Tinkercad ʝʞʝʜʥʝʚʥʦ ʧʫʙʣʠʢʫʝʪʩʷ ʥʝ ʦʜʠʥ 

ʜʝʩʷʪʦʢ ʧʨʦʝʢʪʦʚ! 

ɸʚʪʦʨʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʣʦʚʦ çʉʠʣʠʮʠʫʤè, ʯʪʦ ʧʦʟʚʦʣʠʣʦ 

ʦʪʬʠʣʴʪʨʦʚʘʪʴ ʪʳʩʷʯʠ ʧʨʦʝʢʪʦʚ ʠ ʦʩʪʘʚʠʪʴ ʪʦʣʴʢʦ ʟʘʜʘʥʠʷ ʫʢʘʟʘʥʥʦʛʦ 

ʪʨʝʥʘʞʝʨʘ. çʉʠʣʠʮʠʫʤè ʩ ʣʘʪʠʥʩʢʦʛʦ ï ʵʪʦ ʢʨʝʤʥʠʡ, ʦʯʝʥʴ ʚʘʞʥʳʡ 

ʭʠʤʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʡ ʵʣʝʢʪʨʦʥʠʢʠ.  
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GOLDBERG MACHINE CONSTRUCTION AS A METHOD OF 

HEURISTIC RESEARCH CASE IN EDUCATIONAL ROBOTICS  

 

Abstract. The article discusses the use of the method of heuristic research 

case "Goldberg Machine" in educational robotics. The stages of creating the 

Machine are considered from the point of view of robotics. 

Keywords: Goldberg Machine, educational robotics, case study method. 

 

ɺ ʪʝʯʝʥʠʝ ʤʥʦʛʠʭ ʩʪʦʣʝʪʠʡ ʛʣʘʚʥʦʡ ʮʝʣʴʶ ʦʙʨʘʟʦʚʘʥʠʷ ʩʯʠʪʘʣʦʩʴ 

ʩʦʦʙʱʝʥʠʝ ʬʘʢʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ, ʠʩʧʦʣʴʟʫʷ ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʙʳʣʦ ʩʧʦʢʦʡʥʦ 

ʧʨʦʞʠʪʴ ʚʩʶ ʞʠʟʥʴ. ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʦʙʫʯʝʥʠʷ ʵʪʦʪ ʧʨʠʥʮʠʧ 

ʧʝʨʝʜʘʯʠ ʟʥʘʥʠʡ ʫʞʝ ʥʝʵʬʬʝʢʪʠʚʝʥ. ɻʣʘʚʥʳʤ, ʯʝʤʫ ʩʣʝʜʫʝʪ ʫʯʠʪʴ, 

ʩʪʘʥʦʚʠʪʩʷ ʫʤʝʥʠʝ ʦʩʚʘʠʚʘʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ 

ʨʝʰʝʥʠʷ ʩʪʦʷʱʠʭ ʧʝʨʝʜ ʯʝʣʦʚʝʢʦʤ ʧʨʦʙʣʝʤ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʥʦʚʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʦʣʫʯʝʥʠʷ 

ʤʝʪʘʧʨʝʜʤʝʪʥʳʭ ʫʤʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʦʚʳʝ ʵʬʬʝʢʪʠʚʥʳʝ 

ʤʝʪʦʜʳ, ʦʜʠʥ ʠʟ ʥʠʭ ï ʵʪʦ ʢʝʡʩ ï ʤʝʪʦʜ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ 

ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʨʦʙʦʪʦʪʝʭʥʠʢʝ [1, ʩ. 4-7]. 

ʆʜʥʦʡ ʠʟ ʪʝʤ ʵʚʨʠʩʪʠʯʝʩʢʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʢʝʡʩʘ ʚ 

ʨʦʙʦʪʦʪʝʭʥʠʢʝ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʠ çʄʘʰʠʥʘ ɻʦʣʜʙʝʨʛʘè. ɺ ʦʩʥʦʚʝ 

ʧʨʠʥʮʠʧʘ ʨʘʙʦʪʳ ʤʘʰʠʥʳ ɻʦʣʜʙʝʨʛʘ ʣʝʞʠʪ ʧʨʦʩʪʦʝ ʜʝʡʩʪʚʠʝ, 

ʚʳʧʦʣʥʝʥʥʦʝ ʧʦʩʨʝʜʩʪʚʦʤ ʩʣʦʞʥʦʡ ʮʝʧʥʦʡ ʨʝʘʢʮʠʠ, ʛʜʝ ʢʘʞʜʳʡ 

ʢʦʤʧʦʥʝʥʪ ʮʝʧʠ ʷʚʣʷʝʪʩʷ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ, ʙʝʟ ʢʦʪʦʨʦʛʦ ʚʩʷ 

ʮʝʧʴ ʧʝʨʝʩʪʘʝʪ ʨʘʙʦʪʘʪʴ ʚ ʩʣʫʯʘʝ ʝʛʦ ʦʪʢʘʟʘ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʚʦʨʯʝʩʢʦʛʦ 
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ʟʘʤʳʩʣʘ ʵʣʝʤʝʥʪʘʤʠ ʪʘʢʦʡ ʤʘʰʠʥʳ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʣʶʙʳʝ ʧʨʝʜʤʝʪʳ ʠ 

ʤʝʭʘʥʠʟʤʳ. 

ʈʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʝ ʢʦʥʩʪʨʫʢʪʦʨʳ ʦʩʥʘʱʝʥʳ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ 

ʨʘʟʣʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʜʝʪʘʣʝʡ, ʢʦʪʦʨʳʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʨʝʙʷʪʘʤ ʧʨʦʩʪʦʨ 

ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʚʦʠʭ ʪʚʦʨʯʝʩʢʠʭ ʠʜʝʡ. ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʥʘʜ ʪʘʢʠʤ 

ʤʝʭʘʥʠʟʤʦʤ ʫʯʘʱʠʝʩʷ ʦʪʨʘʙʘʪʳʚʘʶʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʚʳʢʠ 

ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʦʙʥʦʚʣʷʶʪ ʟʥʘʥʠʷ ʦ ʨʘʙʦʪʝ 

ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ, ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʨʦʙʦʪʦʚ ʩ ʫʯʝʪʦʤ 

ʧʦʢʘʟʘʥʠʡ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʜʘʪʯʠʢʦʚ, ʦʪʣʘʜʢʝ ʧʨʦʛʨʘʤʤ ʧʫʪʝʤ ʫʪʦʯʥʝʥʠʷ ʠ 

ʫʩʪʘʥʦʚʢʠ ʯʠʩʣʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ [2, ʩ. 53-56]. 

ɺʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʝʡʩ-ʤʝʪʦʜʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʥʘʚʳʢʦʚ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʘʢʪʫʘʣʠʟʠʨʫʝʪ ʢʨʠʪʠʯʝʩʢʦʝ ʦʮʝʥʠʚʘʥʠʝ 

ʥʘʢʦʧʣʝʥʥʦʛʦ ʦʧʳʪʘ ʚ ʧʨʘʢʪʠʢʝ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʨʘʟʨʫʰʘʝʪ ʩʪʝʨʝʦʪʠʧʳ 

ʠ ʰʪʘʤʧʳ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʠʩʢʘ ʚʝʨʥʦʛʦ ʨʝʰʝʥʠʷ; ʩʪʠʤʫʣʠʨʫʝʪ ʠʥʥʦʚʘʮʠʠ 

ʟʘ ʩʯʝʪ ʩʠʥʝʨʛʝʪʠʢʠ ʟʥʘʥʠʡ, ʧʦʚʳʰʘʝʪ ʤʦʪʠʚʘʮʠʶ ʥʘ ʨʘʩʰʠʨʝʥʠʝ ʙʘʟʳ 

ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʟʥʘʥʠʷ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ. ɼʦʩʪʦʠʥʩʪʚʦʤ 

ʢʝʡʩ-ʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʝʪʩʷ ʠʭ ʛʠʙʢʦʩʪʴ, ʚʘʨʠʘʪʠʚʥʦʩʪʴ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʨʘʟʚʠʪʠʶ ʢʨʝʘʪʠʚʥʦʩʪʠ 

ʈʘʙʦʪʘ ʥʘʜ ʄʘʰʠʥʦʡ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʛʨʫʧʧʦʚʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ï 

ʩʦʚʤʝʩʪʥʳʤʠ ʫʩʠʣʠʷʤʠ ʫʯʘʱʠʝʩʷ ʥʘ 

ʢʘʞʜʦʤ ʵʪʘʧʝ ʨʘʙʦʪʳ ʨʝʰʘʶʪ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʢʨʫʛ ʟʘʜʘʯ, ʚʳʧʦʣʥʝʥʠʝ 

ʢʦʪʦʨʳʭ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʵʬʬʝʢʪʠʚʥʦʡ 

ʢʦʤʤʫʥʠʢʘʮʠʠ. ʋ ʨʝʙʷʪ ʨʘʟʚʠʚʘʝʪʩʷ 

ʫʤʝʥʠʝ ʩʣʫʰʘʪʴ ʠ ʧʦʥʠʤʘʪʴ ʜʨʫʛʠʭ 

ʣʶʜʝʡ, ʨʘʙʦʪʘʪʴ ʚ ʢʦʤʘʥʜʝ (ʈʠʩ. 1).  

ʇʝʨʚʳʡ ʵʪʘʧ ï ʨʘʟʨʘʙʦʪʢʘ 

ʢʦʥʮʝʧʮʠʠ ʄʘʰʠʥʳ ɻʦʣʜʙʝʨʛʘ. ʈʝʙʷʪʘ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʩ ʠʜʝʡ ʠ 

ʪʝʤʘʪʠʢʦʡ, ʧʨʦʩʯʠʪʳʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʠ 

ʦʜʥʦʨʘʟʦʚʦʛʦ ʠʣʠ ʤʥʦʛʦʨʘʟʦʚʦʛʦ 

ʟʘʧʫʩʢʘ ʄʘʰʠʥʳ, ʩʦʟʜʘʶʪ ʩʭʝʤʳ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʧʦʜʙʠʨʘʶʪ 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʝʪʘʣʠ ʠ ʧʨʦʨʘʙʘʪʳʚʘʶʪ ʬʠʥʘʣʴʥʫʶ ʩʪʘʜʠʶ ï ʢʘʢʦʡ ʚʘʫ-

ʵʬʬʝʢʪ ʙʫʜʝʪ ʜʦʩʪʠʛʥʫʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʮʝʧʥʦʡ ʨʝʘʢʮʠʠ.  

ʋʯʠʪʝʣʴ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʟʜʝʩʴ ʚ ʨʦʣʠ ʤʦʜʝʨʘʪʦʨʘ, ʘ ʚ ʢʘʯʝʩʪʚʝ 

ʵʢʩʧʝʨʪʦʚ ʤʦʞʥʦ ʧʨʠʛʣʘʩʠʪʴ ʫʯʠʪʝʣʝʡ ʪʝʭʥʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ï 

ʬʠʟʠʢʠ, ʤʘʪʝʤʘʪʠʢʠ, ʨʦʙʦʪʦʪʝʭʥʠʢʠ, ʠʥʬʦʨʤʘʪʠʢʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʫʢʘʟʘʪʴ 

ʥʘ çʩʣʘʙʳʝ ʤʝʩʪʘè ʠ ʧʦʜʩʢʘʞʫʪ ʚʘʨʠʘʥʪʳ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ  

[3, ʩ. 6-7]. 

ʅʘʨʷʜʫ ʩ ʘʢʪʫʘʣʠʟʘʮʠʝʡ ʟʥʘʥʠʡ, ʫʯʘʱʠʝʩʷ ʧʦʣʫʯʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ 

ʪʚʦʨʯʝʩʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʭʝʤʳ ʵʣʝʤʝʥʪʦʚ ʄʘʰʠʥʳ 

ɻʦʣʜʙʝʨʛʘ ʚ ʯʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʠ 

ʈʠʩ. 1. ʂʦʤʘʥʜʥʘʷ ʨʘʙʦʪʘ ʥʘʜ ʄʘʰʠʥʦʡ 

ɻʦʣʜʙʝʨʛʘ 
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ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʤʘʰʠʥ, ʘ ʪʘʢʞʝ ʨʘʟʚʠʚʘʶʪ ʪʚʦʨʯʝʩʢʫʶ ʠʥʠʮʠʘʪʠʚʫ ʠ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ. ɺ ʞʠʟʥʠ ʨʝʙʷʪʘʤ ʧʨʠʛʦʜʠʪʩʷ ʫʤʝʥʠʝ ʣʦʛʠʯʝʩʢʠ 

ʤʳʩʣʠʪʴ, ʬʦʨʤʫʣʠʨʦʚʘʪʴ ʚʦʧʨʦʩ, ʘʨʛʫʤʝʥʪʠʨʦʚʘʪʴ ʦʪʚʝʪ, ʜʝʣʘʪʴ 

ʩʦʙʩʪʚʝʥʥʳʝ ʚʳʚʦʜʳ, ʦʪʩʪʘʠʚʘʪʴ ʩʚʦʝ ʤʥʝʥʠʝ. 

ɺʪʦʨʦʡ ʵʪʘʧ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʦʩʪʨʦʡʢʫ ʄʘʰʠʥʳ ɻʦʣʜʙʝʨʛʘ. ʇʦʤʠʤʦ 

ʵʣʝʤʝʥʪʘʨʥʳʭ ʜʝʪʘʣʝʡ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʘʭ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʦʡ ʄʘʰʠʥʳ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʜʘʪʯʠʢʠ, ʰʝʩʪʝʨʥʠ, ʦʩʠ, 

ʤʦʪʦʨʳ ʠ, ʢʦʥʝʯʥʦ, ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʳ. 

ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʛʦʚʦʨʠʪʴ ʦ ʧʝʨʝʜʘʯʝ 

ʤʝʭʘʥʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʧʦʩʨʝʜʩʪʚʦʤ 

ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʭ ʫʟʣʦʚ. ʇʨʠ ʵʪʦʤ 

ʜʦʩʪʘʪʦʯʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʠʥʝʡʥʳʝ 

ʘʣʛʦʨʠʪʤʳ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ 

ʟʘʠʥʪʝʨʝʩʦʚʘʪʴ ʜʝʪʝʡ ʜʘʞʝ ʥʘʯʘʣʴʥʦʡ 

ʰʢʦʣʳ ʠʣʠ ʚʢʣʶʯʠʪʴ ʚ ʨʘʙʦʪʫ ʥʘʜ 

ʢʝʡʩʦʤ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʝ ʛʨʫʧʧʳ. 

ʇʦʩʪʨʦʡʢʘ ʄʘʰʠʥʳ ʧʦʜʨʘʟʫʤʝʚʘʝʪ 

ʤʥʦʛʦʢʨʘʪʥʳʡ ʟʘʧʫʩʢ. ʂʘʞʜʳʡ ʫʯʘʩʪʦʢ 

ʜʦʣʞʝʥ ʙʳʪʴ ʧʨʦʚʝʨʝʥ ʚ ʜʝʡʩʪʚʠʠ. 

ʉʣʘʞʝʥʥʦʩʪʴ ʦʙʱʝʛʦ ʤʝʭʘʥʠʟʤʘ 

ʟʘʚʠʩʠʪ ʦʪ ʧʨʦʨʘʙʦʪʢʠ ʢʘʞʜʦʛʦ 

ʵʣʝʤʝʥʪʘ ʠ ʢʦʣʠʯʝʩʪʚʘ ʧʦʚʪʦʨʦʚ 

ʧʨʦʚʝʜʝʥʥʳʭ ʦʧʝʨʘʮʠʡ ʥʘ ʵʪʘʧʝ 

ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʠ ʦʪʣʘʜʢʠ. ʈʝʙʷʪʘ 

ʟʘʢʨʝʧʣʷʶʪ ʦʩʥʦʚʥʳʝ ʧʨʠʝʤʳ ʩʙʦʨʢʠ ʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ ʠ ʠʭ ʠʥʪʝʛʨʘʮʠʶ ʚ ʦʙʱʫʶ 

ʤʦʜʝʣʴ ʄʘʰʠʥʳ (ʈʠʩ. 2). 

ʌʠʥʘʣʴʥʳʤ ʵʪʘʧʦʤ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʜʝʤʦʥʩʪʨʘʮʠʷ ʫʩʧʝʰʥʦʛʦ 

ʟʘʧʫʩʢʘ ʄʘʰʠʥʳ ʠ ʝʝ ʧʨʝʟʝʥʪʘʮʠʷ ʜʨʫʛʠʤ ʫʯʘʱʠʤʩʷ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʚʦʚʣʝʯʴ ʚ ʪʚʦʨʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʥʦʚʳʭ ʫʯʘʩʪʥʠʢʦʚ, ʘ ʩʘʤʠʤ ʘʚʪʦʨʘʤ ʧʦʙʳʪʴ 

ʚ ʩʠʪʫʘʮʠʠ ʫʩʧʝʭʘ.  

ʅʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʨʘʙʦʪʳ ʧʨʦʠʩʭʦʜʠʪ ʧʦʚʳʰʝʥʠʝ ʤʦʪʠʚʘʮʠʠ ʫʯʝʥʠʷ ʠ 

ʨʘʟʚʠʪʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʥʘʚʳʢʦʚ ʫ ʫʯʘʱʠʭʩʷ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʠʤʠ 

ʚʦʩʪʨʝʙʦʚʘʥʳ ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ ʦʙʫʯʝʥʠʠ.  

ʌʦʨʤʠʨʫʶʪʩʷ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʢʘʯʝʩʪʚʘ ʫʯʘʱʠʭʩʷ (ʧʘʤʷʪʴ, 

ʚʥʠʤʘʥʠʝ, ʩʧʦʩʦʙʥʦʩʪʴ ʣʦʛʠʯʝʩʢʠ ʤʳʩʣʠʪʴ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ, ʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴ 

ʚʥʠʤʘʥʠʝ ʥʘ ʛʣʘʚʥʦʤ). 

ʉʦʟʜʘʥʠʝ ʤʘʰʠʥʳ ɻʦʣʜʙʝʨʛʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʫ ʫʯʘʱʠʭʩʷ 

ʤʦʪʠʚʠʨʦʚʘʥʥʦʛʦ ʧʨʝʜʤʝʪʥʦʛʦ ʠʥʪʝʨʝʩʘ ʢ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʠ 

ʧʨʠʢʣʘʜʥʳʤ ʥʘʫʯʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ, ʨʘʩʢʨʳʪʠʝ ʠʭ 

ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. ɺʦʟʤʦʞʥʦʩʪʴ ʢʨʝʘʪʠʚʥʦ ʧʦʜʦʡʪʠ ʢ ʩʦʟʜʘʥʠʶ 

ʘʚʪʦʨʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʤʘʢʝʪʦʚ ʠ ʜʝʡʩʪʚʫʶʱʠʭ ʤʦʜʝʣʝʡ ʦʪʢʨʳʚʘʝʪ ʧʝʨʝʜ 

ʈʠʩ. 2. ɼʝʤʦʥʪʘʞ ʫʯʘʩʪʢʘ ʮʝʧʠ 
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ʜʝʪʴʤʠ ʧʝʨʩʧʝʢʪʠʚʫ ʨʝʘʣʠʟʘʮʠʠ ʩʦʙʩʪʚʝʥʥʳʭ ʠʜʝʡ, ʨʘʟʚʠʚʘʝʪ ʥʘʚʳʢʠ 

ʧʨʦʝʢʪʥʦʡ ʢʦʤʧʦʟʠʮʠʠ, ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʘʫʢʠ ʩʦʟʜʘʥʠʝ ʪʘʢʠʭ ʤʘʰʠʥ ʧʦʟʚʦʣʷʝʪ ʜʝʪʷʤ 

ʧʨʠʤʝʥʠʪʴ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ, ʧʨʠ ʩʙʦʨʢʝ ʪʝʭ ʠʣʠ ʠʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʘʝʪ ʠʭ ʫʨʦʚʝʥʴ ʧʦʥʠʤʘʥʠʷ ʥʘʫʯʥʳʭ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ.  

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʧʦʤʦʛʘʝʪ ʫʯʘʱʠʤʩʷ ʧʦʥʷʪʴ ʩʧʦʩʦʙʳ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʪʨʘʥʩʧʦʨʪʥʦʡ ʣʦʛʠʩʪʠʢʠ, ʘ 

ʪʘʢʞʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʫʯʠʪ ʰʢʦʣʴʥʠʢʦʚ ʧʨʠʤʝʥʷʪʴ 

ʨʘʟʣʠʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʧʨʘʢʪʠʢʝ.  

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʥʞʝʥʝʨʥʦʡ ʤʳʩʣʠ ʩʦʟʜʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʤʦʜʝʣʝʡ 

ʄʘʰʠʥʳ ɻʦʣʜʙʝʨʛʘ ʜʘʝʪ ʜʝʪʷʤ ʚʦʟʤʦʞʥʦʩʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʦʩʪʨʦʠʪʴ 

ʨʘʙʦʪʘʶʱʠʡ ʤʝʭʘʥʠʟʤ ʠ ʠʟʳʩʢʘʪʴ ʨʝʰʝʥʠʷ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ 

ʙʝʩʧʝʨʝʙʦʡʥʦʡ, ʩʪʘʙʠʣʴʥʦʡ ʨʘʙʦʪʳ ʢʦʥʩʪʨʫʢʮʠʠ. ʄʘʪʝʤʘʪʠʢʘ ʪʨʝʙʫʝʪ ʦʪ 

ʫʯʘʱʠʭʩʷ ʫʤʝʥʠʷ ʧʨʠʤʝʥʷʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʬʦʨʤʫʣʳ, ʧʦʥʠʤʘʥʠʷ ʟʘʢʦʥʦʚ 

ʧʨʦʧʦʨʮʠʠ ʠ ʩʠʤʤʝʪʨʠʠ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʫʪ ʠʤ ʩʦʟʜʘʪʴ ʩʪʘʙʠʣʴʥʳʝ ʠ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʝ ʤʦʜʝʣʠ [4, ʩ. 76-78]. 

ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ï ʵʪʦ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ, ʛʜʝ ʜʝʪʠ ʧʦʣʫʯʘʶʪ ʟʥʘʥʠʷ ʠʟ ʠʥʬʦʨʤʘʪʠʢʠ, ʤʝʭʘʥʠʢʠ, 

ʬʠʟʠʢʠ, ʤʘʪʝʤʘʪʠʢʠ ʠ ʛʝʦʤʝʪʨʠʠ. ʉʦʟʜʘʥʠʝ ʄʘʰʠʥʳ ɻʦʣʜʙʝʨʛʘ ï ʵʪʦ 

ʧʨʝʢʨʘʩʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʵʪʠ ʟʥʘʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ. 

ʇʨʠʯʝʤ ʢʘʞʜʘʷ ʠʟ ʩʦʟʜʘʚʘʝʤʳʭ ʄʘʰʠʥ ʙʫʜʝʪ ʫʥʠʢʘʣʴʥʘ ʧʦ ʩʚʦʝʤʫ 

ʟʘʤʳʩʣʫ ʠ ʚʦʧʣʦʱʝʥʠʶ, ʜʝʤʦʥʩʪʨʠʨʫʷ ʪʚʦʨʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʘʚʪʦʨʦʚ ʠ 

ʙʝʟʛʨʘʥʠʯʥʳʡ ʧʦʣʝʪ ʠʥʞʝʥʝʨʥʦʡ ʤʳʩʣʠ. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʦʡ ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘ ʧʦʚʳʰʝʥʠʷ 

ʢʘʯʝʩʪʚʘ ʦʙʫʯʝʥʠʷ ʰʢʦʣʴʥʠʢʦʚ ʧʨʝʜʤʝʪʫ çʊʝʭʥʦʣʦʛʠʷè. ʇʝʜʘʛʦʛʠʢʦʡ ʙʳʣ 

ʥʘʢʦʧʣʝʥ ʙʦʛʘʪʳʡ ʘʨʩʝʥʘʣ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ. ʇʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʠ 

ʧʨʠʤʝʥʝʥʠʝ ʵʪʠʭ ʤʝʪʦʜʦʚ ʷʚʣʷʝʪʩʷ ʨʝʰʘʶʱʠʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ 

ʩʨʝʜʩʪʚʦ ʨʝʘʣʠʟʘʮʠʠ ʥʦʚʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʰʘʙʣʦʥʘ. ʈʘʟʚʠʪʠʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʦ ʩ ʛʫʤʘʥʠʟʘʮʠʝʡ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʢʦʪʦʨʘʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʘʤʦʘʢʪʫʘʣʠʟʘʮʠʠ ʠ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ 

ʣʠʯʥʦʩʪʠ. 

ʆʩʥʦʚʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʨʦʮʝʩʩʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʫʯʝʥʠʷ 

ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʥʝʦʙʭʦʜʠʤʳʭ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ. 

ʇʦʵʪʦʤʫ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ ʥʘ ʫʨʦʢʘʭ ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʶʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠʝ 

ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ, ʪʘʢ ʢʘʢ ʫʩʚʦʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʟʥʘʥʠʷ, ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ 

ʧʦ ʵʪʦʤʫ ʧʨʝʜʤʝʪʫ ʤʦʞʥʦ ʪʦʣʴʢʦ ʚ ʧʨʦʮʝʩʩʝ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʚʳʧʦʣʥʝʥʠʷ 

ʢʦʥʢʨʝʪʥʳʭ ʫʯʝʙʥʳʭ ʟʘʜʘʥʠʡ. 
ʇʝʜʘʛʦʛʠʯʝʩʢʘʷ ʪʝʭʥʦʣʦʛʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʠʝʤʦʚ, 

ʬʦʨʤ, ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ ʧʝʨʝʜʘʯʠ ʩʦʮʠʘʣʴʥʦʛʦ ʦʧʳʪʘ ʠ ʝʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ 
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ʦʩʥʘʱʝʥʠʷ. ʕʪʦ ï ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʧʦʩʦʙʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦ-
ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ, ʦʧʝʨʘʮʠʡ, 
ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʧʝʜʘʛʦʛʘ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʜʦʩʪʠʞʝʥʠʝ 
ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ. 

ʇʝʜʘʛʦʛʠʯʝʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 
ʦʧʨʝʜʝʣʝʥʥʫʶ ʜʠʜʘʢʪʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ, ʥʘʧʨʘʚʣʝʥʥʫʶ ʥʘ ʚʦʩʧʠʪʘʥʠʝ 
ʦʪʢʨʳʪʦʩʪʠ, ʯʝʩʪʥʦʩʪʠ, ʜʦʙʨʦʞʝʣʘʪʝʣʴʥʦʩʪʠ, ʚʟʘʠʤʦʧʦʤʦʱʠ ʠ 
ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʢʘʞʜʦʛʦ ʦʙʫʯʘʶʱʝʛʦʩʷ ʚ 
ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʝʛʦ ʦʩʦʙʝʥʥʦʩʪʷʤʠ. 

ʇʨʝʜʤʝʪʥʘʷ ʦʙʣʘʩʪʴ çʊʝʭʥʦʣʦʛʠʷè ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ 
ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʙʣʘʩʪʴʶ ʚ ʰʢʦʣʝ, ʢʦʪʦʨʘʷ ʬʦʨʤʠʨʫʝʪ ʥʘʚʳʢʠ ʠ ʫʤʝʥʠʷ 
ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʨʦʝʢʪʥʦʡ ʨʘʙʦʪʳ, ʩʪʦʣʴ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʚʩʝʭ 
ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʬʝʩʩʠʡ ʪʚʦʨʯʝʩʢʦʛʦ ʪʨʫʜʘ. [8] 

ʇʨʘʢʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ ʦʩʥʦʚʘʥʳ ʥʘ ʧʨʘʢʪʠʯʝʩʢʦʡ 
ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʭʩʷ ʠ ʬʦʨʤʠʨʫʶʪ ʠʭ ʧʨʘʢʪʠʯʝʩʢʠʝ ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ. 
ʀʩʪʦʯʥʠʢʦʤ ʟʥʘʥʠʷ ʚʳʩʪʫʧʘʝʪ ʧʨʘʢʪʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʫʯʘʱʠʭʩʷ. 
ʇʨʘʢʪʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ï ʵʪʦ ʨʝʘʣʠʟʘʮʠʷ ʫʯʘʱʠʭʩʷ ʥʘ ʫʨʦʢʝ 
ʧʨʘʢʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ. ʂ ʧʨʘʢʪʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤ ʦʙʫʯʝʥʠʷ 
ʪʝʭʥʦʣʦʛʠʠ ʦʪʥʦʩʷʪ: ʫʧʨʘʞʥʝʥʠʷ, ʨʝʰʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʟʘʜʘʯ, 
ʧʨʘʢʪʠʯʝʩʢʠʝ ʠ ʣʘʙʦʨʘʪʦʨʥʳʝ ʨʘʙʦʪʳ [5].  

ʇʦʜ ʫʤʝʥʠʝʤ ʧʦʥʠʤʘʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʢ ʩʦʟʥʘʪʝʣʴʥʦʤʫ 
ʚʳʧʦʣʥʝʥʠʶ ʜʘʥʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʧʨʠʦʙʨʝʪʝʥʥʘʷ ʥʘ ʦʩʥʦʚʝ ʟʥʘʥʠʡ ʠ 
ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʣʠʯʥʦʛʦ ʦʧʳʪʘ. ʅʘʚʳʢ ï ʵʪʦ ʟʘʢʨʝʧʣʝʥʥʦʝ ʫʧʨʘʞʥʝʥʠʷʤʠ ʠ 
ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʫʤʝʥʠʝ ʚʳʧʦʣʥʷʪʴ 
ʦʧʨʝʜʝʣʝʥʥʳʝ ʜʝʡʩʪʚʠʷ. ɺ ʧʨʦʮʝʩʩʝ ʧʦʚʪʦʨʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʜʝʡʩʪʚʠʡ ʫ 
ʫʯʘʱʝʛʦʩʷ ʦʙʨʘʟʫʝʪʩʷ ʨʘʙʦʯʠʡ ʜʠʥʘʤʠʯʝʩʢʠʡ ʩʪʝʨʝʦʪʠʧ ʠʣʠ ʩʠʩʪʝʤʘ 
ʚʨʝʤʝʥʥʳʭ ʩʚʷʟʝʡ ʚ ʢʦʨʝ ʙʦʣʴʰʠʭ ʧʦʣʫʰʘʨʠʡ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʯʪʦ 
ʷʚʣʷʝʪʩʷ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ. 

ɺʩʝʩʪʦʨʦʥʥʠʡ ʘʥʘʣʠʟ ʩʦʜʝʨʞʘʥʠʷ ʠ ʩʪʨʫʢʪʫʨʳ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʘ 
ʪʘʢʞʝ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʠʪʝʣʷ ʠ ʫʯʘʱʠʭʩʷ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʩʣʫʞʠʪ 
ʦʩʥʦʚʦʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʩʪʘʚʘ ʢʦʤʧʣʝʢʩʘ ʩʨʝʜʩʪʚ ʨʝʘʣʠʟʘʮʠʠ 
ʧʨʘʢʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ ʥʘ ʢʘʞʜʦʤ ʫʨʦʢʝ [5; 6; 7]. 

ʆʩʥʦʚʥʦʝ ʤʝʩʪʦ ʚ ʧʨʘʢʪʠʯʝʩʢʠʭ ʤʝʪʦʜʘʭ ʦʙʫʯʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ 
ʟʘʥʠʤʘʶʪ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʘʙʦʪʳ ʫʯʘʱʠʭʩʷ. ʆʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 
ʧʨʘʢʪʠʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʠʟʛʦʪʦʚʣʝʥʠʶ ʠʟʜʝʣʠʡ, ʩʦʟʜʘʥʠʶ ʜʨʫʛʠʭ 
ʧʨʦʜʫʢʪʦʚ ʪʨʫʜʘ, ʚ ʧʨʦʮʝʩʩʝ ʢʦʪʦʨʦʡ ʫʯʝʥʠʢʠ ʟʘʢʨʝʧʣʷʶʪ ʠ ʨʘʩʰʠʨʷʶʪ 
ʪʝʭʥʠʯʝʩʢʠʝ ʟʥʘʥʠʷ ʠ ʧʨʠʦʙʨʝʪʘʶʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ. 

ʇʨʘʢʪʠʯʝʩʢʠʝ ʨʘʙʦʪʳ ʫʯʘʱʠʭʩʷ ʧʨʠ ʦʙʫʯʝʥʠʠ ʪʝʭʥʦʣʦʛʠʠ ʦʯʝʥʴ 
ʨʘʟʥʦʦʙʨʘʟʥʳ. ʕʪʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʢʘʢʫʶ ʢʦʥʢʨʝʪʥʫʶ 
ʪʝʭʥʦʣʦʛʠʶ ʦʥʠ ʠʟʫʯʘʶʪ, ʢʘʢʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʦʩʚʘʠʚʘʶʪ. 
ʀʟʫʯʘʷ ʤʘʪʝʨʠʘʣ ʨʘʟʜʝʣʘ, ʫʯʘʱʠʝʩʷ ʬʦʨʤʠʨʫʶʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ 
ʪʝʢʩʪʠʣʴʥʦʤ ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʠ: ʫʟʥʘʶʪ ʦ ʪʦʤ, ʢʘʢ ʩʦʟʜʘʝʪʩʷ ʪʢʘʥʴ ʥʘ 
ʧʨʦʠʟʚʦʜʩʪʚʝ, ʟʥʘʢʦʤʷʪʩʷ ʩ ʥʘʪʫʨʘʣʴʥʳʤʠ ʚʦʣʦʢʥʘʤʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 
ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʪʢʘʥʷʤʠ ʠʟ ʥʠʭ [3]. 

ʋʯʘʱʠʝʩʷ ʫʯʘʪʩʷ ʜʝʣʘʪʴ ʚʳʢʨʦʡʢʠ ʰʚʝʡʥʳʭ ʠʟʜʝʣʠʡ, ʚʳʧʦʣʥʷʪʴ 
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ʨʫʯʥʳʝ ʠ ʤʘʰʠʥʥʳʝ ʨʘʙʦʪʳ, ʨʘʩʢʨʦʡ ʠ ʧʦʰʠʚ ʧʨʦʝʢʪʥʦʛʦ ʰʚʝʡʥʦʛʦ 
ʠʟʜʝʣʠʷ.  

ʊʘʢʞʝ ʚ ʢʘʞʜʦʡ ʪʝʤʝ ʨʘʟʜʝʣʘ ʫʯʘʱʠʝʩʷ ʚʳʧʦʣʥʷʶʪ ʣʘʙʦʨʘʪʦʨʥʳʝ 

ʨʘʙʦʪʳ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʭʦʜʷʪ ʠʥʩʪʨʫʢʪʘʞʠ. ɺ ʭʦʜʝ ʟʘʢʣʶʯʠʪʝʣʴʥʦʛʦ 

ʠʥʩʪʨʫʢʪʘʞʘ ʧʝʜʘʛʦʛʫ ʚʘʞʥʦ ʦʙʲʷʚʠʪʴ ʦʙ ʦʢʦʥʯʘʥʠʠ ʨʘʙʦʪʳ ʠ ʧʨʝʜʣʦʞʠʪʴ 

ʫʯʘʱʠʤʩʷ ʦʟʚʫʯʠʪʴ ʩʜʝʣʘʥʥʳʝ ʠʤʠ ʚʳʚʦʜʳ ʧʦ ʚʳʧʦʣʥʝʥʠʶ ʨʘʙʦʪʳ.  

ʇʝʜʘʛʦʛ ʨʝʢʦʤʝʥʜʫʝʪ ʚʳʧʦʣʥʠʪʴ ʨʷʜ ʜʦʤʘʰʥʠʭ ʟʘʜʘʥʠʡ ʧʦ 

ʠʟʫʯʝʥʥʳʤ ʤʘʪʝʨʠʘʣʘʤ: ʧʨʦʩʤʦʪʨ ʚʠʜʝʦʤʘʪʝʨʠʘʣʘ, ʟʘʧʦʣʥʝʥʠʝ ʪʘʙʣʠʮʳ, 

ʧʦʜʛʦʪʦʚʢʘ ʩʦʦʙʱʝʥʠʷ. 

ʅʘʧʨʠʤʝʨ: ʠʟʫʯʝʥʠʝ ʪʝʤʳ çʂʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʰʚʝʡʥʳʭ ʠʟʜʝʣʠʡè ʚ 5 

ʢʣʘʩʩʝ, ʛʜʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʩʥʷʪʠʷ ʤʝʨʦʢ, ʠʟʛʦʪʦʚʣʝʥʠʝ 

ʚʳʢʨʦʡʢʠ ʠ ʨʘʩʢʨʦʡ ʧʨʦʝʢʪʥʦʛʦ ʠʟʜʝʣʠʷ. 

ɺ ʭʦʜʝ ʫʨʦʢʦʚ ʧʦ ʵʪʦʡ ʪʝʤʝ ʫʯʘʱʠʝʩʷ ʚʳʧʦʣʥʷʶʪ ʧʨʘʢʪʠʯʝʩʢʠʝ 

ʨʘʙʦʪʳ (ʧ/ʨ): 

ˉ 1 ï çʉʥʷʪʠʝ ʤʝʨʦʢ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʚʳʢʨʦʡʢʠ ʧʨʦʝʢʪʥʦʛʦ 

ʠʟʜʝʣʠʷè, 

ˉ 2 ï çʇʦʩʪʨʦʝʥʠʝ ʯʝʨʪʝʞʘ ʚʳʢʨʦʡʢʠ ʧʨʦʝʢʪʥʦʛʦ ʠʟʜʝʣʠʷè, 

ˉ 3 ï çʇʦʜʛʦʪʦʚʢʘ ʚʳʢʨʦʡʢʠ ʧʨʦʝʢʪʥʦʛʦ ʠʟʜʝʣʠʷ ʢ ʨʘʩʢʨʦʶè. 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧ/ʨ ˉ 1 ï ʚ ʭʦʜʝ ʚʚʦʜʥʦʛʦ ʠʥʩʪʨʫʢʪʘʞʘ ʥʝʦʙʭʦʜʠʤʦ 

ʦʙʲʷʩʥʠʪʴ ʠ ʧʦʢʘʟʘʪʴ ʧʨʘʚʠʣʴʥʦʩʪʴ ʩʥʷʪʠʷ ʤʝʨʦʢ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʰʚʝʡʥʦʛʦ ʠʟʜʝʣʠʷ. ɺʦ ʚʨʝʤʷ ʪʝʢʫʱʝʛʦ ʠʥʩʪʨʫʢʪʘʞʘ ʦʯʝʥʴ 

ʚʘʞʥʦ, ʯʪʦʙʳ ʫʯʠʪʝʣʴ ʦʙʷʟʘʪʝʣʴʥʦ ʧʦʢʘʟʘʣ ʧʨʠʝʤʳ ʩʥʷʪʠʷ ʤʝʨʦʢ ʥʘ 

ʧʨʠʤʝʨʝ ʦʜʥʦʡ ʠʟ ʫʯʝʥʠʮ ʠ ʣʠʯʥʦ ʧʨʦʚʝʨʠʣ ʚʩʝ ʩʥʷʪʳʝ ʤʝʨʢʠ ʫʯʘʱʠʭʩʷ, 

ʯʪʦʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʜʝʬʝʢʪʳ ʠʟʜʝʣʠʷ. 

ɺ ʭʦʜʝ ʟʘʢʣʶʯʠʪʝʣʴʥʦʛʦ ʠʥʩʪʨʫʢʪʘʞʘ ʩʯʠʪʘʶ ʥʫʞʥʳʤ ʦʙʩʫʜʠʪʴ 

ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʚʳʧʦʣʥʝʥʥʦʡ ʨʘʙʦʪʳ. ɺʳʧʦʣʥʠʪʴ ʜ/ʟ ï ʧʨʠʥʝʩʪʠ ʪʘʙʣʠʮʫ 

ʩ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʤʝʨʢʘʤʠ ʠ ʧʨʝʜʣʦʞʠʪʴ ʫʯʘʱʠʤʩʷ ʚʳʙʨʘʪʴ ʬʘʩʦʥ 

ʬʘʨʪʫʢʘ. 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧ/ʨ ˉ 2 ï ʚ ʭʦʜʝ ʚʚʦʜʥʦʛʦ ʠʥʩʪʨʫʢʪʘʞʘ ʦʯʝʥʴ ʚʘʞʥʦ 

ʠ ʥʝʦʙʭʦʜʠʤʦ ʥʘʧʦʤʥʠʪʴ ʫʯʘʱʠʤʩʷ ʦ ʪʦʤ, ʯʪʦ ʯʝʨʪʝʞ ʧʨʦʝʢʪʥʦʛʦ ʠʟʜʝʣʠʷ 

ʩʪʨʦʠʪʩʷ ʚ ʥʘʪʫʨʘʣʴʥʫʶ ʚʝʣʠʯʠʥʫ ʥʘ ʙʦʣʴʰʦʤ ʣʠʩʪʝ ʤʠʣʣʠʤʝʪʨʦʚʦʡ 

ʙʫʤʘʛʠ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʳʧʦʣʥʠʚ ʥʝʦʙʭʦʜʠʤʳʝ ʨʘʩʯʝʪʳ. ɺ ʭʦʜʝ ʪʝʢʫʱʝʛʦ 

ʠʥʩʪʨʫʢʪʘʞʘ, ʧʦ ʤʦʝʤʫ ʤʥʝʥʠʶ, ʫʯʠʪʝʣʴ ʜʦʣʞʝʥ ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʦʚʝʨʠʪʴ 

ʧʨʘʚʠʣʴʥʦʩʪʴ ʧʦʩʪʨʦʝʥʠʷ ʯʝʨʪʝʞʘ ʫ ʢʘʞʜʦʛʦ ʦʙʫʯʘʶʱʝʛʦʩʷ ʠ ʨʘʟʨʝʰʠʪʴ 

ʛʦʪʦʚʠʪʴ ʚʳʢʨʦʡʢʫ ʢ ʨʘʩʢʨʦʶ. ɺ ʭʦʜʝ ʟʘʢʣʶʯʠʪʝʣʴʥʦʛʦ ʠʥʩʪʨʫʢʪʘʞʘ 

ʥʝʦʙʭʦʜʠʤʦ ʦʙʲʷʚʠʪʴ ʦʙ ʦʢʦʥʯʘʥʠʠ ʨʘʙʦʪʳ ʠ ʧʨʝʜʣʦʞʠʪʴ ʫʯʘʱʠʤʩʷ 

ʧʨʠʚʝʩʪʠ ʚ ʧʦʨʷʜʦʢ ʨʘʙʦʯʠʝ ʤʝʩʪʘ. ʉʦʚʝʪʫʶ ʚʳʧʦʣʥʠʪʴ ʜ/ʟ ï ʥʘʡʪʠ ʚ 

ʠʥʪʝʨʥʝʪʝ ʠʩʪʦʨʠʶ ʬʘʨʪʫʢʘ, ʧʨʠʥʝʩʪʠ ʛʦʪʦʚʫʶ ʚʳʢʨʦʡʢʫ ʬʘʨʪʫʢʘ ʠ 

ʦʪʚʝʪʠʪʴ ʥʘ ʚʦʧʨʦʩʳ ʪʝʩʪʘ çʀʟʛʦʪʦʚʣʝʥʠʝ ʚʳʢʨʦʝʢè. 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧ/ʨ ˉ 3 ï ʚ ʭʦʜʝ ʚʚʦʜʥʦʛʦ ʠʥʩʪʨʫʢʪʘʞʘ, ʧʦ ʤʦʝʤʫ 

ʤʥʝʥʠʶ, ʫʯʠʪʝʣʴ ʜʦʣʞʝʥ ʩʦʦʙʱʠʪʴ ʪʝʤʫ, ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʚʳʧʦʣʥʝʥʠʷ 

ʨʘʙʦʪʳ, ʥʘʧʦʤʥʠʪʴ ʫʯʘʱʠʤʩʷ ʦ ʧʨʘʚʠʣʘʭ ʙʝʟʦʧʘʩʥʦʛʦ ʪʨʫʜʘ, ʧʨʘʚʠʣʴʥʦʤ 

ʦʙʨʘʱʝʥʠʠ ʩ ʙʫʣʘʚʢʘʤʠ ʠ ʥʦʞʥʠʮʘʤʠ, ʧʨʝʜʫʧʨʝʜʠʪʴ ʦ ʚʦʟʤʦʞʥʳʭ 
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ʦʰʠʙʢʘʭ. ɺ ʭʦʜʝ ʪʝʢʫʱʝʛʦ ʠʥʩʪʨʫʢʪʘʞʘ ʦʯʝʥʴ ʚʘʞʥʦ ʦʙʩʫʜʠʪʴ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʦʜʛʦʪʦʚʢʠ ʪʢʘʥʠ ʢ ʨʘʩʢʨʦʶ ʠ ʧʨʠʝʤʳ ʚʳʢʨʘʠʚʘʥʠʷ 

ʜʝʪʘʣʝʡ ʧʨʦʝʢʪʥʦʛʦ ʠʟʜʝʣʠʷ ʠʟ ʪʢʘʥʠ, ʦʩʦʙʝʥʥʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ ʧʨʠ ʚʳʢʨʘʠʚʘʥʠʠ ʠʟʜʝʣʠʷ ʧʦ 

ʣʠʥʠʠ ʧʨʠʧʫʩʢʘ ʥʘ ʰʚʳ, ʧʦ ʢʦʪʦʨʳʤ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚʳʢʨʦʡʢʘ 

ʪʢʘʥʠ. ɺ ʭʦʜʝ ʟʘʢʣʶʯʠʪʝʣʴʥʦʛʦ ʠʥʩʪʨʫʢʪʘʞʘ ʥʝʦʙʭʦʜʠʤʦ ʦʙʲʷʚʠʪʴ ʦʙ 

ʦʢʦʥʯʘʥʠʠ ʨʘʙʦʪʳ, ʥʘʧʦʤʥʠʪʴ ʫʯʘʱʠʤʩʷ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʙʨʘʪʴ 

ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʧʨʠʚʝʩʪʠ ʚ ʧʦʨʷʜʦʢ ʨʘʙʦʯʝʝ ʤʝʩʪʦ. ʈʝʢʦʤʝʥʜʫʶ ʚʳʧʦʣʥʠʪʴ 

ʜ/ʟ ï ʦʪʚʝʪʠʪʴ ʥʘ ʚʦʧʨʦʩʳ ʪʝʩʪʘ çʈʘʩʢʨʦʡ ʰʚʝʡʥʦʛʦ ʠʟʜʝʣʠʷè.  

ɺ ʢʦʥʮʝ ʠʟʫʯʝʥʠʷ ʨʘʟʜʝʣʘ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʚʨʝʤʷ ʥʘ ʚʳʧʦʣʥʝʥʠʝ 

ʪʚʦʨʯʝʩʢʦʛʦ ʧʨʦʝʢʪʘ ʠ ʧʦʜʛʦʪʦʚʢʠ ʜʦʢʣʘʜʘ ʜʣʷ ʟʘʱʠʪʳ ʧʨʦʝʢʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʘʣʠʟʘʮʠʷ ʤʝʪʦʜʦʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ, 

ʧʨʠʤʝʥʷʝʤʳʭ ʥʘ ʫʨʦʢʘʭ ʪʝʭʥʦʣʦʛʠʠ, ʧʦʟʚʦʣʷʪ ʩʜʝʣʘʪʴ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ 

ʧʨʝʜʤʝʪʫ ʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʤ, ʫʩʢʦʨʠʪʴ ʧʨʠʦʙʨʝʪʝʥʠʝ ʫʯʘʱʠʤʠʩʷ 

ʦʩʥʦʚʥʳʭ ʪʨʫʜʦʚʳʭ ʥʘʚʳʢʦʚ ʠ ʨʘʟʚʠʪʴ ʠʭ ʪʚʦʨʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ, ʩʜʝʣʘʪʴ 

ʧʨʝʜʤʝʪ ʪʝʭʥʦʣʦʛʠʠ ʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʤ ʜʣʷ ʥʠʭ. ʀʤʝʥʥʦ ʧʦʚʳʰʝʥʠʝ 

ʠʥʪʝʨʝʩʘ ʤʦʣʦʜʝʞʠ ʢ ʪʨʫʜʦʚʳʤ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ 

ʘʩʧʝʢʪʦʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʪʘʢ ʢʘʢ ʚ ʥʘʩʪʦʷʱʠʡ 

ʤʦʤʝʥʪ ʚ ʩʪʨʘʥʝ ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʙʣʝʤʘ ʥʝʭʚʘʪʢʠ ʨʘʙʦʯʠʭ ʢʘʜʨʦʚ. 
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Abstract. The article is devoted to the problem of differentiated 

homework. Teacher's experience in using differentiated technology homework 

assignments is shown. 

Keywords: differentiated homework, levels and principles of homework 

differentiation. 

 

çɿʘʥʷʪʠʷ ʚ ʰʢʦʣʝ ʤʦʛʫʪ ʪʦʣʴʢʦ ʚʜʦʣʙʠʪʴ 

ʚ ʨʝʙʝʥʢʘ ʚʩʝ ʧʨʘʚʠʣʘ, ʜʦʙʳʪʳʝ ʯʫʞʠʤ 

ʧʦʥʠʤʘʥʠʝʤ, ʥʦ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʘʚʠʣʴʥʦ 

ʧʦʣʴʟʦʚʘʪʴʩʷ ʠʤʠ ʨʘʟʦʚʴʸʪ ʪʦʣʴʢʦ 

ʜʦʤʘʰʥʠʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʪʨʫʜè 

 ʀʤʤʘʥʫʠʣ ʂʘʥʪ 

 

ʀʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʫʯʘʱʠʤʩʷ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʠʤʠ 

ʜʦʤʘʰʥʠʭ ʟʘʜʘʥʠʡ ʩʪʘʥʦʚʠʪʩʷ ʨʝʘʣʴʥʦ ʚʦʟʤʦʞʥʳʤ, ʝʩʣʠ ʧʨʠ ʵʪʦʤ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʪʘʚʷʪʩʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʝ ʟʘʜʘʯʠ ʧʦ ʨʘʙʦʪʝ ʩʦ 

ʩʣʘʙʦʫʩʧʝʚʘʶʱʠʤʠ ʠ ʥʘʠʙʦʣʝʝ ʧʦʜʛʦʪʦʚʣʝʥʥʳʤʠ ʫʯʝʥʠʢʘʤʠ. ʈʘʟʨʘʙʦʪʢʘ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʭ ʟʘʜʘʥʠʡ, ʢʘʢ ʥʘ ʫʨʦʢʝ, ʪʘʢ ʠ ʜʦʤʘ ʦʩʥʦʚʘʥʳ ʥʘ 

ʩʠʩʪʝʤʝ ʠʟʫʯʝʥʠʡ ʪʨʫʜʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʫʯʘʱʠʝʩʷ ʠʩʧʳʪʳʚʘʶʪ ʚ ʫʩʚʦʝʥʠʠ 

ʤʘʪʝʨʠʘʣʦʚ, ʠʟʫʯʝʥʠʝ ʧʨʦʙʝʣʦʚ ʚ ʟʥʘʥʠʷʭ, ʛʣʫʙʦʢʦʤ ʘʥʘʣʠʟʝ ʠʭ ʪʝʢʫʱʠʭ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʨʘʙʦʪ, ʯʝʪʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʦʰʠʙʦʢ [1, ʩ.46]. 
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 ʇʨʠ ʧʦʜʛʦʪʦʚʢʝ ʜʦʤʘʰʥʝʛʦ ʟʘʜʘʥʠʷ ʫʯʠʪʝʣʶ ʥʫʞʥʦ ʚʳʷʩʥʠʪʴ ï 

ʪʨʝʙʫʝʪ ʣʠ ʦʥʦ ʫʯʘʩʪʠʷ ʚʩʝʭ ʫʯʘʱʠʭʩʷ. ɽʩʣʠ ʥʝʪ, ʪʦ ʟʘʜʘʥʠʷ ʫʤʝʩʪʥʦ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ. 

ɼʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʝ ʜʦʤʘʰʥʝʝ ʟʘʜʘʥʠʝ (ɼɼɿ) ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʙʦʪʫ, 

ʨʘʩʩʯʠʪʘʥʥʫʶ ʥʘ ʨʘʟʥʳʡ ʫʨʦʚʝʥʴ ʩʣʦʞʥʦʩʪʠ, ʦʨʛʘʥʠʟʘʮʠʶ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʰʢʦʣʴʥʠʢʦʚ, ʢʦʪʦʨʘʷ ʨʝʘʣʠʟʫʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ 

ʪʠʧʠʯʥʳʭ ʧʨʠʝʤʦʚ ʠ ʚʠʜʦʚ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʭ ʟʘʜʘʥʠʡ ʠ ʢʦʪʦʨʳʝ 

ʦʜʠʥʘʢʦʚʳ ʜʣʷ ʚʩʝʭ ʧʦ ʩʦʜʝʨʞʘʥʠʶ, ʥʦ ʨʘʟʣʠʯʥʳ ʧʦ ʩʧʦʩʦʙʘʤ ʚʳʧʦʣʥʝʥʠʷ 

ʠ ʚʢʣʶʯʘʶʪ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʩ ʧʨʘʚʦʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʚʳʙʦʨʘ 

ʣʶʙʦʛʦ ʠʟ ʥʠʭ [2, ʩ. 7]. 

ɼʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʝ ʜʦʤʘʰʥʠʝ ʟʘʜʘʥʠʷ ï ʵʪʦ ʪʘʢʠʝ ʟʘʜʘʥʠʷ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʨʘʩʩʯʠʪʘʥʳ ʢʘʢ ʥʘ çʩʠʣʴʥʦʛʦè, ʪʘʢ ʠ ʥʘ çʩʣʘʙʦʛʦè 

ʫʯʝʥʠʢʘ. ʆʩʥʦʚʦʡ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʷʚʣʷʝʪʩʷ 

ʦʨʛʘʥʠʟʘʮʠʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʰʢʦʣʴʥʠʢʦʚ [3]. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʨʘʟʣʠʯʥʳʝ ʥʘʫʯʥʳʝ ʧʦʜʭʦʜʳ ʢ ʧʦʥʷʪʠʷʤ 

çɼʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʝ ʦʙʫʯʝʥʠʝè [ʉʝʣʝʚʢʦ ɻ.ʂ., ʆʩʤʦʣʦʚʩʢʘʷ ʀ.] ʠ 

çɼʦʤʘʰʥʷʷ ʨʘʙʦʪʘè [ʂʫʟʴʤʠʥʘ ʅ.ɺ., ʍʘʨʣʘʤʦʚ ʀ.ʌ.] ʧʦʟʚʦʣʠʣʠ ʥʘʤ 

ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʩʚʦʝ ʧʦʥʷʪʠʝ. ɼʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʝ ʜʦʤʘʰʥʝʝ ʟʘʜʘʥʠʝ  

ʩʣʫʞʠʪ ʦʩʥʦʚʦʡ ʜʣʷ ʙʦʣʝʝ ʧʨʦʯʥʦʛʦ ʫʩʚʦʝʥʠʷ ʫʯʘʱʠʤʠʩʷ ʥʦʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʠ ʩʦʩʪʦʠʪ ʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤ ʚʳʙʦʨʝ ʠʟ ʧʨʝʜʣʦʞʝʥʥʳʭ 

ʨʘʟʥʦʫʨʦʚʥʝʚʳʭ ʟʘʜʘʥʠʡ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʫʯʠʪʳʚʘʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʩʢʣʦʥʥʦʩʪʠ ʣʠʯʥʦʩʪʠ 

ʰʢʦʣʴʥʠʢʘ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʳʧʦʣʥʝʥʠʝʤ ʚʳʙʨʘʥʥʦʛʦ ʟʘʜʘʥʠʷ, ʜʣʷ ʙʦʣʝʝ 

ʛʣʫʙʦʢʦʛʦ ʫʩʚʦʝʥʠʷ ʠʟʫʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ [4, ʩ. 136-139]. 

ɼʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʝ ʜʦʤʘʰʥʝʝ ʟʘʜʘʥʠʝ ʷʚʣʷʝʪʩʷ ʣʦʛʠʯʝʩʢʠʤ 

ʧʨʦʜʦʣʞʝʥʠʝʤ ʫʨʦʢʘ. ʋʯʝʥʠʢʠ ʢʘʞʜʳʡ ʨʘʟ ʢʘʢ ʙʳ ʫʧʨʘʞʥʷʶʪʩʷ ʚ ʫʤʝʥʠʠ 

ʜʦʚʦʜʠʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʨʘʙʦʪʫ ʜʦ ʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʮʘ.  

ʉ ʧʝʨʚʳʭ ʫʨʦʢʦʚ ʫʯʠʪʝʣʶ ʥʘʜʦ ʩʪʨʝʤʠʪʴʩʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ 

ʜʦʤʘʰʥʝʝ ʟʘʜʘʥʠʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʧʦʩʦʙʥʦʩʪʷʤʠ ʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ 

ʢʦʥʢʨʝʪʥʦʛʦ ʫʯʝʥʠʢʘ. ʀʤʝʥʥʦ ʜʦʤʘʰʥʠʝ ʟʘʜʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʫʩʧʝʰʥʝʡ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʫʯʘʱʠʭʩʷ. ʕʪʘ ʩʠʩʪʝʤʘ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʥʝʫʚʝʨʝʥʥʳʤ ʫʯʝʥʠʢʘʤ ʫʢʨʝʧʠʪʴʩʷ ʚ ʩʚʦʠʭ ʚʦʟʤʦʞʥʦʩʪʷʭ, ʠʤ 

ʜʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʷʚʠʪʴ ʩʝʙʷ, ʩʚʦʠ ʩʠʣʴʥʳʝ ʩʪʦʨʦʥʳ, ʪʝʤ ʩʘʤʳʤ, 

ʜʝʣʘʷ ʙʦʣʝʝ ʧʦʟʠʪʠʚʥʳʤ ʦʪʥʦʰʝʥʠʝ ʨʝʙʷʪ ʢ ʦʙʫʯʝʥʠʶ ʚ ʰʢʦʣʝ, ʩʠʣʴʥʳʤ 

ʨʘʟʚʠʪʴ ʩʚʦʠ ʠʥʪʝʨʝʩʳ ʜʦ ʛʣʫʙʦʢʦʡ ʫʚʣʝʯʝʥʥʦʩʪʠ, ʠ ʪʝʭ ʠ ʜʨʫʛʠʭ ʥʘʫʯʠʪʴ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤʫ ʧʦʟʥʘʥʠʶ.  

ɹʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʫ ʫʯʘʱʠʭʩʷ ʚʳʟʳʚʘʶʪ ʢʦʤʧʣʝʢʩʥʳʝ ʟʘʜʘʥʠʷ, 

ʪʨʝʙʫʶʱʠʝ ʧʨʠʚʣʝʯʝʥʠʷ ʟʥʘʥʠʡ ʧʦ ʜʨʫʛʠʤ ʧʨʝʜʤʝʪʘʤ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ 

ʫʩʚʦʝʥʠʝ ʠ ʟʘʢʨʝʧʣʝʥʠʝ ʟʥʘʥʠʡ, ʚʳʨʘʙʦʪʢʫ ʫ ʫʯʘʱʠʭʩʷ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ 

ʪʚʦʨʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʥʠʡ ʥʘ ʧʨʘʢʪʠʢʝ. 

ɼʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʝ ʜʦʤʘʰʥʠʝ ʟʘʜʘʥʠʷ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʧʦʪʨʝʙʥʦʩʪʴ 

ʫʯʘʱʠʭʩʷ ʚ ʪʨʝʥʠʨʦʚʢʝ, ʧʦʟʚʦʣʷʶʪ ʚʦʩʧʦʣʥʠʪʴ ʧʨʦʙʝʣʳ ʚ ʟʥʘʥʠʷʭ.  ʕʪʠ 

ʟʘʜʘʥʠʷ ʜʦʣʞʥʳ ʧʦʣʫʯʘʪʴ ʠ ʭʦʨʦʰʦ ʫʩʧʝʚʘʶʱʠʝ ʠ ʦʜʘʨʝʥʥʳʝ ʰʢʦʣʴʥʠʢʠ, 
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ʧʦʪʦʤʫ ʯʪʦ ʪʘʢʠʝ ʟʘʜʘʥʠʷ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ, 

ʫʛʣʫʙʣʝʥʠʶ ʠʭ ʟʥʘʥʠʡ.  

ɼʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʝ ʜʦʤʘʰʥʠʝ ʟʘʜʘʥʠʷ ʨʝʰʘʶʪ ʠ ʜʨʫʛʫʶ ʚʘʞʥʫʶ 

ʟʘʜʘʯʫ. ʆʥʠ ʤʦʛʫʪ ʠ ʜʦʣʞʥʳ ʨʘʩʢʨʳʪʴ ʧʝʨʝʜ ʰʢʦʣʴʥʠʢʘʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘ 

ʢʦʣʣʝʢʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɻʨʫʧʧʳ ʫʯʘʱʠʭʩʷ ʜʦʣʞʥʳ ʙʳʪʴ 

ʛʝʪʝʨʦʛʝʥʥʳʤʠ, ʪ.ʝ. ʦʭʚʘʪʳʚʘʪʴ çʩʠʣʴʥʳʭè ʠ çʩʣʘʙʳʭè, ʘʢʪʠʚʥʳʭ ʠ ʤʝʥʝʝ 

ʘʢʪʠʚʥʳʭ ʰʢʦʣʴʥʠʢʦʚ [5, ʩ. 49-52]. 

ɿʥʘʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʫʯʘʱʠʭʩʷ ʧʦʟʚʦʣʷʝʪ 

ʦʙʝʩʧʝʯʠʪʴ ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʳʡ ʭʘʨʘʢʪʝʨ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʢʘʞʜʦʛʦ ʫʯʝʥʠʢʘ ʚ ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ ʜʦʤʘʰʥʠʭ ʟʘʜʘʥʠʡ. ʊ.ʢ. ʦʙʱʠʝ 

ʜʣʷ ʚʩʝʛʦ ʢʣʘʩʩʘ ʟʘʜʘʥʠʷ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʜʦʩʪʫʧʥʳ ʚ ʦʜʠʥʘʢʦʚʦʡ ʤʝʨʝ ʜʣʷ 

ʚʩʝʭ ʫʯʘʱʠʭʩʷ, ʜʣʷ ʩʪʠʤʫʣʷʮʠʠ ʫʯʘʱʠʭʩʷ ʢ ʚʳʧʦʣʥʝʥʠʶ ʜʦʤʘʰʥʠʭ 

ʟʘʜʘʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʪʘʢ ʩʪʨʦʠʪʴ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ, ʯʪʦʙʳ ʦʥ ʧʨʝʜʲʷʚʣʷʣ 

ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʙʦʣʝʝ ʧʦʜʛʦʪʦʚʣʝʥʥʳʤ ʰʢʦʣʴʥʠʢʘʤ,  

ʦʙʝʩʧʝʯʠʚʘʣ ʤʘʢʩʠʤʘʣʴʥʦʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ, ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ 

ʩʦʟʜʘʚʘʣ ʫʩʣʦʚʠʷ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʦʚʣʘʜʝʥʠʷ ʟʥʘʥʠʷʤʠ ʠ ʨʘʟʚʠʪʠʷ ʤʝʥʝʝ 

ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʫʯʘʱʠʭʩʷ. ʇʦʵʪʦʤʫ, ʧʨʝʜʣʘʛʘʷ ʜʦʤʘʰʥʠʝ ʟʘʜʘʥʠʷ, ʩʣʝʜʫʝʪ 

ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʫʯʝʥʠʢʦʚ, ʘ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʝ ʟʘʜʘʥʠʡ ʧʦʟʚʦʣʠʪ ʙʦʣʝʝ ʩʠʣʴʥʳʤ ʜʝʪʷʤ ʜʘʪʴ, 

ʥʘʧʨʠʤʝʨ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʤʳʩʣʦʚʳʝ ʥʘʛʨʫʟʢʠ, ʟʘʜʘʥʠʷ, ʪʨʝʙʫʶʱʠʝ 

ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʠʩʢʘ ʧʨʘʚʠʣʴʥʳʭ ʩʧʦʩʦʙʦʚ ʨʝʰʝʥʠʷ; ʜʣʷ ʩʣʘʙʦ ʫʩʧʝʚʘʶʱʠʭ 

ʧʨʝʜʣʘʛʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʤʝʨʳ ʧʦʤʦʱʠ. 

 

ʋʨʦʚʥʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʭ ʜʦʤʘʰʥʠʭ ʟʘʜʘʥʠʡ ʫʯʘʱʠʭʩʷ 

ʋʯʠʪʝʣʶ ʥʝʦʙʭʦʜʠʤʦ ʟʘʙʦʪʠʪʩʷ ʦ ʤʥʦʛʦʦʙʨʘʟʠʠ ʜʦʤʘʰʥʠʭ ʟʘʜʘʥʠʡ, 

ʪʘʢ ʢʘʢ ʦʜʥʦʦʙʨʘʟʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʦʜʥʦʩʪʦʨʦʥʥʦʩʪʴ 

ʨʘʟʚʠʪʠʷ ʣʠʯʥʦʩʪʠ ʫʯʘʱʠʭʩʷ. ʂʨʦʤʝ ʪʦʛʦ, ʨʘʟʥʦʦʙʨʘʟʠʝ ʜʦʤʘʰʥʠʭ ʟʘʜʘʥʠʡ 

ʧʦʟʚʦʣʷʝʪ ʚʢʣʶʯʘʪʴ ʰʢʦʣʴʥʠʢʦʚ ʚ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʦʧʠʨʘʪʴʩʷ ʥʘ ʠʭ ʞʠʟʥʝʥʥʳʡ ʦʧʳʪ, ʥʘʙʣʶʜʝʥʠʷ, ʪʨʫʜ, ʠʛʨʫ, ʦʙʱʝʥʠʝ. ɺ ʥʠʭ 

ʜʦʣʞʥʘ ʙʳʪʴ ʙʦʣʴʰʘʷ ʜʦʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʧʦʟʥʘʥʠʷ. ʆʥʠ ʜʦʣʞʥʳ 

ʥʦʩʠʪʴ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʨʝʧʨʦʜʫʢʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʚʢʣʶʯʘʪʴ ʫʯʘʱʠʭʩʷ 

ʚ ʧʦʠʩʢ, ʪʚʦʨʯʝʩʪʚʦ [6]. ʕʪʦ ʧʦʪʨʝʙʫʝʪ ʦʪ ʰʢʦʣʴʥʠʢʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʘʤʳʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦʟʥʘʥʠʷ: ʣʠʪʝʨʘʪʫʨʳ, ʣʠʯʥʦʛʦ ʦʧʳʪʘ, 

ʪʝʣʝʚʠʜʝʥʠʷ, ʨʘʜʠʦ, ʀʥʪʝʨʥʝʪʘ ʠ ʪ.ʜ. 

ʄʥʦʛʠʤ ʫʯʝʥʠʢʘʤ ʜʦʤʘʰʥʠʝ ʟʘʜʘʥʠʷ ʥʝ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʧʦʣʥʦʡ 

ʤʝʨʝ ʨʘʩʢʨʳʪʴ ʩʚʦʠ ʩʧʦʩʦʙʥʦʩʪʠ, ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʪʷʛʫ ʢ ʪʚʦʨʯʝʩʪʚʫ. ɼʣʷ 

ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʭ ʜʦʤʘʰʥʠʭ 

ʟʘʜʘʥʠʡ ʧʦʣʝʟʥʳ ʫʧʨʘʞʥʝʥʠʷ ʧʦ ʫʨʦʚʥʷʤ ʩʣʦʞʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʧʦʚʳʰʘʶʪ 

ʤʦʪʠʚʘʮʠʶ ʫʯʝʙʥʦʛʦ ʫʩʧʝʭʘ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʫʧʨʘʞʥʝʥʠʡ ʧʦ ʫʨʦʚʥʷʤ 

ʩʣʦʞʥʦʩʪʠ ʧʦʟʚʦʣʠʪ ʫʯʝʥʠʢʫ ʜʦʙʨʦʚʦʣʴʥʦ ʚʳʙʨʘʪʴ ʟʘʜʘʥʠʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩʦ ʩʚʦʠʤʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʩʧʦʩʦʙʥʦʩʪʷʤʠ ʠ ʧʦʟʥʘʚʘʪʝʣʴʥʳʤʠ 

ʠʥʪʝʨʝʩʘʤʠ.  
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ɿʘʜʘʥʠʷ ʚʦ ʚʩʝʭ ʫʨʦʚʥʷʭ ʧʦʜʯʠʥʝʥʳ ʦʜʥʦʡ ʪʝʤʝ ʠ ʦʜʥʦʡ ʮʝʣʠ. ɺ 

ʦʩʥʦʚʫ ʜʝʣʝʥʠʷ ʧʦ ʫʨʦʚʥʷʤ  ʧʦʣʦʞʝʥʦ ʫʪʚʝʨʞʜʝʥʠʝ, ʯʪʦ ʣʶʙʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʯʝʣʦʚʝʢ ʤʦʞʝʪ ʫʩʚʘʠʚʘʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʥʘ ʫʨʦʚʥʝ 

ʨʘʟʣʠʯʝʥʠʷ, ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ, ʧʦʥʠʤʘʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ. ʂʨʦʤʝ ʵʪʦʛʦ 

ʫʯʠʪʳʚʘʶʪʩʷ ʧʨʠʥʮʠʧʳ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʷ ʜʦʤʘʰʥʠʭ ʟʘʜʘʥʠʡ. 

ɸʥʘʣʠʟ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʨʘʟʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʜʘʥʥʦʡ ʪʝʤʝ [5, 6, 7, 8] 

ʧʦʟʚʦʣʠʣ ʥʘʤ ʧʨʝʜʣʦʞʠʪʴ ʩʚʦʶ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʧʨʠʥʮʠʧʦʚ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʷ ʜʦʤʘʰʥʠʭ ʟʘʜʘʥʠʡ: 

1. ʊʨʝʭʚʘʨʠʘʥʪʥʳʝ ʜʦʤʘʰʥʠʝ ʟʘʜʘʥʠʷ ʧʦ ʩʪʝʧʝʥʠ ʪʨʫʜʥʦʩʪʠ. ʇʨʠ 

ʵʪʦʤ ʚʳʙʦʨ ʚʘʨʠʘʥʪʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʫʯʝʥʠʢʫ: 

 I ʫʨʦʚʝʥʴ (ʦʙʣʝʛʯʝʥʥʳʡ). ɿʘʜʘʥʠʷ ʚʳʧʦʣʥʷʶʪʩʷ ʫʯʘʱʠʤʠʩʷ ʥʘ 

ʦʩʥʦʚʝ ʪʦʣʴʢʦ ʯʪʦ ʠʟʫʯʝʥʥʳʭ ʟʥʘʥʠʡ ʠ ʩʧʦʩʦʙʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʝ 

ʦʥʠ ʚʦʩʧʨʦʠʟʚʦʜʷʪ ʧʦ ʧʘʤʷʪʠ ʠʣʠ ʧʨʠ ʧʦʤʦʱʠ ʫʯʝʙʥʠʢʘ.  

 II ʫʨʦʚʝʥʴ (ʩʨʝʜʥʠʡ). ʈʘʩʰʠʨʷʝʪ ʠʟʫʯʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʧʝʨʚʦʛʦ 

ʫʨʦʚʥʷ, ʟʘʜʘʥʠʷ ʫʚʝʣʠʯʠʚʘʶʪ ʦʙʲʝʤ ʩʚʝʜʝʥʠʡ, ʧʦʤʦʛʘʝʪ ʛʣʫʙʞʝ ʧʦʥʷʪʴ 

ʦʩʥʦʚʥʦʡ ʤʘʪʝʨʠʘʣ.  

 III ʫʨʦʚʝʥʴ (ʧʦʚʳʰʝʥʥʳʡ). ʉʫʱʝʩʪʚʝʥʥʦ ʫʛʣʫʙʣʷʝʪ ʤʘʪʝʨʠʘʣ, 

ʜʘʝʪ ʝʛʦ ʣʦʛʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ, ʦʪʢʨʳʚʘʝʪ ʧʝʨʩʧʝʢʪʠʚʳ ʪʚʦʨʯʝʩʢʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ. ɼʘʥʥʳʡ ʫʨʦʚʝʥʴ ʧʦʟʚʦʣʷʝʪ ʨʝʙʝʥʢʫ ʧʨʦʷʚʠʪʴ ʩʝʙʷ ʚ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʨʘʙʦʪʝ. 

2. ʆʙʱʠʝ ʜʣʷ ʚʩʝʛʦ ʢʣʘʩʩʘ ʜʦʤʘʰʥʠʝ ʟʘʜʘʥʠʷ ʩ ʧʨʝʜʣʦʞʝʥʠʝʤ 

ʩʠʩʪʝʤʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʜʘʥʠʡ ʧʦ ʚʦʟʨʘʩʪʘʶʱʝʡ ʩʪʝʧʝʥʠ ʪʨʫʜʥʦʩʪʠ: 

 ɼʦʤʘʰʥʝʝ ʟʘʜʘʥʠʝ ʧʝʨʚʦʛʦ ʫʨʦʚʥʷ (ʦʙʷʟʘʪʝʣʴʥʳʝ ʟʘʜʘʥʠʷ), 

ʥʘʟʥʘʯʝʥʥʳʝ ʫʯʠʪʝʣʝʤ ï ʵʪʦ ʫʩʚʦʝʥʠʝ ʠʟʫʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦ ʫʯʝʙʥʠʢʫ. 

ʅʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʫʯʘʱʠʝʩʷ ʚʦʩʩʪʘʥʦʚʠʣʠ ʚ ʧʘʤʷʪʠ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʟʘʢʨʝʧʠʣʠ ʤʘʪʝʨʠʘʣ, ʧʨʦʨʘʙʦʪʘʥʥʳʡ ʥʘ ʫʨʦʢʝ, ʧʨʦʯʠʪʘʚ ʪʝʢʩʪ ʠ ʦʪʚʝʪʠʚ ʥʘ 

ʚʦʧʨʦʩʳ. ɿʘʜʘʥʠʷ ʚ ʵʪʦʡ ʛʨʫʧʧʝ ʚʳʧʦʣʥʷʶʪʩʷ ʚʩʝʤʠ ʫʯʘʱʠʤʠʩʷ ʢʣʘʩʩʘ. 

 ʉʦʭʨʘʥʝʥʠʝ ʘʢʪʠʚʥʦʡ ʧʦʟʠʮʠʠ ʰʢʦʣʴʥʠʢʦʚ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʜʦʤʘʰʥʝʡ ʨʘʙʦʪʳ ʚʦʟʤʦʞʥʦ ʚ ʩʠʩʪʝʤʝ ʛʠʙʢʠʭ ʠ ʚʘʨʠʘʪʠʚʥʳʭ ʜʦʤʘʰʥʠʭ 

ʟʘʜʘʥʠʡ, ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʠ ʤʝʪʦʜʠʢʝ ʚʳʧʦʣʥʝʥʠʷ [9]. 

ʋʯʠʪʳʚʘʷ ʵʪʦ, ʚ ʧʦʚʳʰʝʥʥʦʤ ʫʨʦʚʥʝ ʧʨʝʜʣʘʛʘʶʪʩʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ 

ʟʘʜʘʥʠʷ, ʪ.ʝ. ʚʳʙʦʨʦʯʥʳʝ, ʫʯʝʥʠʢ ʚʳʙʠʨʘʝʪ ʦʜʥʦ ʠʟ ʧʨʝʜʣʦʞʝʥʥʳʭ 

ʜʦʤʘʰʥʠʭ ʟʘʜʘʥʠʡ. ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʜʦʤʘʰʥʠʝ ʟʘʜʘʥʠʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ 

ʧʨʠ ʧʦʤʦʱʠ ʦʪʤʝʪʢʠ ç4è ʠʣʠ ç5è, ʫʯʝʥʠʢʘʤ ʧʨʝʜʣʘʛʘʶʪʩʷ ʥʝʩʢʦʣʴʢʦ 

ʦʪʣʠʯʘʶʱʠʭʩʷ ʧʦ ʫʨʦʚʥʶ ʪʨʫʜʥʦʩʪʠ ʜʦʤʘʰʥʠʝ ʟʘʜʘʥʠʷ, ʠ ʦʥʠ 

ʦʮʝʥʠʚʘʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʢʘʢʦʡ ʚʘʨʠʘʥʪ ʦʥ ʚʳʙʠʨʘʝʪ ʠ ʢʘʢ 

ʢʘʯʝʩʪʚʝʥʥʦ ʝʛʦ ʚʳʧʦʣʥʠʪ. ʋʯʝʥʠʢ ʧʨʠ ʚʳʙʦʨʝ ʠʩʭʦʜʠʪ ʠʟ ʩʚʦʠʭ 

ʠʥʪʝʨʝʩʦʚ, ʩʠʤʧʘʪʠʡ, ʢʨʫʛʦʟʦʨʘ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʤʦʪʠʚʘʮʠʶ ʚʳʧʦʣʥʝʥʠʷ 

ʟʘʜʘʥʠʷ. ʅʦ ʧʨʠ ʥʠʟʢʦʡ ʫʯʝʙʥʦʡ ʤʦʪʠʚʘʮʠʠ ʫʯʝʥʠʢ ʦʙʳʯʥʦ ʚʳʙʠʨʘʝʪ 

ʩʘʤʳʡ ʣʝʛʢʠʡ ʠ ʧʨʦʩʪʦʡ ʚʘʨʠʘʥʪ, ʠʟʙʝʞʘʪʴ ʵʪʦʛʦ ʤʦʞʥʦ ʧʦʩʨʝʜʩʪʚʦʤ 

ʦʜʠʥʘʢʦʚʳʭ ʧʦ ʪʨʫʜʥʦʩʪʠ ʜʦʤʘʰʥʠʭ ʟʘʜʘʥʠʡ. ʉʚʦʙʦʜʥʳʡ ʚʳʙʦʨ ʩʪʘʚʠʪ 

ʫʯʘʱʠʭʩʷ ʧʝʨʝʜ ʩʠʪʫʘʮʠʝʡ, ʛʜʝ ʦʥ ʜʦʣʞʝʥ ʩʘʤ ʦʮʝʥʠʚʘʪʴ ʩʚʦʠ 
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ʚʦʟʤʦʞʥʦʩʪʠ, ʩ ʧʦʤʦʱʴʶ ʚʳʙʦʨʦʯʥʳʭ ʟʘʜʘʥʠʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʘʤʦʦʮʝʥʢʫ 

ʫʯʘʱʠʭʩʷ ʙʦʣʝʝ ʘʜʝʢʚʘʪʥʦʡ. 

 ɼʦʤʘʰʥʠʝ ʟʘʜʘʥʠʷ ʪʚʦʨʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʧʨʝʜʣʘʛʘʶʪ ʚʩʝʤʫ 

ʢʣʘʩʩʫ, ʛʨʫʧʧʝ ʫʯʝʥʠʢʦʚ ʠʣʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦ. ʊʚʦʨʯʝʩʢʠʝ ʟʘʜʘʥʠʷ 

ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʧʨʠʚʳʢʘʥʠʷ ʫʯʘʱʠʭʩʷ  ʚʳʧʦʣʥʷʪʴ ʫʧʨʘʞʥʝʥʠʷ ʥʝ ʪʦʣʴʢʦ 

ʚ ʦʙʷʟʘʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ, ʥʦ ʠ ʧʦ ʩʚʦʝʤʫ ʞʝʣʘʥʠʶ, ʫʜʦʚʣʝʪʚʦʨʷʷ ʪʝʤ ʩʘʤʳʤ 

ʩʚʦʡ ʠʥʪʝʨʝʩ.  

3. ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʝ ʜʦʤʘʰʥʠʝ ʟʘʜʘʥʠʷ, 

ʧʨʝʜʣʘʛʘʝʤʳʝ ʚ ʚʠʜʝ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʳʭ ʢʘʨʪʦʯʝʢ. 

4. ɻʨʫʧʧʦʚʳʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʝ ʜʦʤʘʰʥʠʝ ʟʘʜʘʥʠʷ ʩ ʫʯʝʪʦʤ 

ʨʘʟʣʠʯʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʫʯʘʱʠʭʩʷ. 

5. ʀʥʜʠʚʠʜʫʘʣʴʥʦ-ʛʨʫʧʧʦʚʳʝ ʜʦʤʘʰʥʠʝ ʟʘʜʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʦʜʫʣʴʥʦ-ʢʝʡʩʦʚʦʛʦ ʤʝʪʦʜʘ ʦʙʫʯʝʥʠʷ. 

ɼʘʥʥʳʝ ʧʨʠʥʮʠʧʳ ɼɼɿ ʩʥʠʞʘʶʪ ʞʝʩʪʢʫʶ ʨʝʛʣʘʤʝʥʪʘʮʠʶ, 

ʫʚʝʣʠʯʠʚʘʶʪ ʩʪʝʧʝʥʴ ʜʦʙʨʦʚʦʣʴʥʦʩʪʠ, ʫʩʠʣʠʚʘʶʪ ʵʣʝʤʝʥʪ ʪʚʦʨʯʝʩʪʚʘ, 

ʧʦʚʳʰʘʶʪ ʩʪʝʧʝʥʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʭʩʷ ʚ ʫʯʝʙʥʦʡ ʨʘʙʦʪʝ ʜʦʤʘ.  

ɺʧʦʩʣʝʜʩʪʚʠʠ ʫʯʝʥʠʢʠ ʧʦʩʪʝʧʝʥʥʦ ʧʦʚʳʰʘʶʪ ʫʨʦʚʝʥʴ ʩʚʦʠʭ ʟʥʘʥʠʡ. 

ɺʳʧʦʣʥʝʥʠʝ ʙʦʣʝʝ ʩʣʦʞʥʦʛʦ ʚʘʨʠʘʥʪʘ ʩʪʘʥʦʚʠʪʩʷ ʮʝʣʴʶ ʢʘʞʜʦʛʦ ʫʯʝʥʠʢʘ. 

ʊʘʢʘʷ ʨʘʙʦʪʘ ʠʤʝʝʪ ʚʘʞʥʦʝ ʚʦʩʧʠʪʘʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ, ʧʨʠʫʯʘʝʪ ʢ 

ʪʱʘʪʝʣʴʥʦʤʫ ʚʳʧʦʣʥʝʥʠʶ ʣʶʙʦʛʦ ʟʘʜʘʥʠʷ, ʧʦʜʜʝʨʞʠʚʘʝʪ ʥʘ ʜʦʣʞʥʦʤ 

ʫʨʦʚʥʝ ʘʢʪʠʚʥʦʩʪʴ, ʬʦʨʤʠʨʫʝʪ ʯʫʚʩʪʚʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʠ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʡ ʜʦʤʘʰʥʝʡ ʨʘʙʦʪʳ ʫʯʘʱʠʭʩʷ ʚʦ 

ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤ, ʢʘʢ ʜʘʶʪʩʷ ʟʘʜʘʥʠʷ. ʇʦʵʪʦʤʫ ʜʘʣʴʥʝʡʰʝʝ 

ʚʳʧʦʣʥʝʥʠʝ ʢʘʯʝʩʪʚʘ ʦʙʫʯʝʥʠʷ ʪʨʝʙʫʝʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʠ 

ʤʝʪʦʜʠʢʠ ʠʭ ʦʨʛʘʥʠʟʘʮʠʠ, ʫʣʫʯʰʝʥʠʷ ʨʫʢʦʚʦʜʩʪʚʘ ʜʦʤʘʰʥʠʤ ʫʯʝʙʥʳʤ 

ʪʨʫʜʦʤ ʫʯʝʥʠʢʦʚ ʩʦ ʩʪʦʨʦʥʳ ʫʯʠʪʝʣʷ. ʆʪ ʵʪʦʛʦ ʦʯʝʥʴ ʯʘʩʪʦ ʟʘʚʠʩʠʪ 

ʫʩʧʝʚʘʝʤʦʩʪʴ ʰʢʦʣʴʥʠʢʦʚ [8, ʩ. 16].  
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ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʦʙʣʘʩʪʴ çʊʝʭʥʦʣʦʛʠʷè ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʫʯʘʱʠʭʩʷ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʠʤ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʠʪʴ ʥʘ ʧʨʘʢʪʠʢʝ ʟʥʘʥʠʷ ʦʩʥʦʚ ʥʘʫʢ. ʆʩʥʦʚʥʳʤ 

ʧʨʝʜʥʘʟʥʘʯʝʥʠʝʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʙʣʘʩʪʠ çʊʝʭʥʦʣʦʛʠʷè ʚ ʩʠʩʪʝʤʝ 

ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʨʫʜʦʚʦʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʢʫʣʴʪʫʨʳ ʰʢʦʣʴʥʠʢʘ, ʩʠʩʪʝʤʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ, 

ʚʦʩʧʠʪʘʥʠʝ ʪʨʫʜʦʚʳʭ, ʛʨʘʞʜʘʥʩʢʠʭ ʠ ʧʘʪʨʠʦʪʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ ʝʛʦ 

ʣʠʯʥʦʩʪʠ, ʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʝ, ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʛʫʤʘʥʠʩʪʠʯʝʩʢʠ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʤʠʨʦʚʦʟʟʨʝʥʠʷ.  

ɼʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʚ ʧʝʨʝʚʦʜʝ ʩ ʣʘʪʠʥʩʢʦʛʦ 

çdifferenceè ʦʟʥʘʯʘʝʪ ʨʘʟʜʝʣʝʥʠʝ, ʨʘʩʩʣʦʝʥʠʝ ʮʝʣʦʛʦ ʥʘ ʨʘʟʣʠʯʥʳʝ ʯʘʩʪʠ, 

ʬʦʨʤʳ, ʩʪʫʧʝʥʠ. 

ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩ 

ʥʘʯʘʣʘ 20-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ. ʆʩʥʦʚʥʳʤ ʨʘʟʨʘʙʦʪʯʠʢʦʤ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʄ.ɺ. ʂʣʘʨʠʥ. ʆʥ ʧʨʝʜʣʘʛʘʣ 

ʜʝʣʝʥʠʝ ʫʯʘʱʠʭʩʷ ʧʦ ʚʦʟʨʘʩʪʫ ʥʘ ʢʣʘʩʩʳ ʠ ʧʦ ʫʨʦʚʥʶ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ. 

ɺʥʫʪʨʠ ʛʨʫʧʧ ʦʙʨʘʟʦʚʳʚʘʣʠʩʴ ʚʨʝʤʝʥʥʳʝ, ʩʚʦʙʦʜʥʦ ʩʦʩʪʘʚʣʝʥʥʳʝ ʛʨʫʧʧʳ, 

ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʣʠ ʦʧʨʝʜʝʣʝʥʥʳʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʟʘʜʘʥʠʷ [3]. 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʧʝʜʘʛʦʛʠʢʝ ʧʨʦʬʠʣʴʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʫʜʝʣʷʝʪʩʷ 

ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ. ʎʝʣʴʶ ʪʘʢʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʦʙʫʯʝʥʠʷ ʷʚʣʷʝʪʩʷ  

ʥʘʧʨʘʚʣʝʥʥʘʷ ʩʧʝʮʠʘʣʠʟʘʮʠʷ ʦʙʨʘʟʦʚʘʥʠʷ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʩʪʦʡʯʠʚʦʛʦ 

ʠʥʪʝʨʝʩʘ ʢ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʠ,  ʤʘʢʩʠʤʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʩʧʦʩʦʙʥʦʩʪʝʡ ʠ 

ʩʢʣʦʥʥʦʩʪʝʡ  ʚ ʠʟʙʨʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ɼʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʚ ʦʙʫʯʝʥʠʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʧʝʰʥʦʤʫ 

ʫʩʚʦʝʥʠʶ ʰʢʦʣʴʥʠʢʘʤʠ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʨʘʩʰʠʨʷʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ 

ʧʦʣʝ ʠʟʫʯʘʝʤʳʭ ʪʝʤ, ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʩʪʠʛʥʫʪʴ ʣʫʯʰʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ 

ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ. ɼʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʚ ʦʙʫʯʝʥʠʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ 

ʨʘʟʚʠʪʠʝ ʪʚʦʨʯʝʩʪʚʘ ʫ ʰʢʦʣʴʥʠʢʦʚ.  

ʂ ʜʠʜʘʢʪʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʘʤ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ 

ʦʪʥʦʩʷʪʩʷ: 

¶ ʨʘʟʥʦʫʨʦʚʥʝʚʳʝ ʜʠʜʘʢʪʠʯʝʩʢʠʝ ʢʘʨʪʦʯʢʠ; 

¶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʢʘʨʪʳ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʟʜʝʣʠʡ; 

¶ ʢʦʥʪʨʦʣʴʥʦ- ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ; 

¶ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʪʨʝʥʘʞʝʨʳ; 

¶ ʪʚʦʨʯʝʩʢʠʝ ʧʨʦʝʢʪʳ; 

¶ ʧʨʝʟʝʥʪʘʮʠʠ ʫʯʘʱʠʭʩʷ.  

ʌʦʨʤʳ ʦʨʛʘʥʠʟʘʮʠʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʡ ʨʘʙʦʪʳ ʫʯʘʱʠʭʩʷ ʥʘ 

ʫʨʦʢʝ ʥʘ ʵʪʘʧʝ ʧʨʦʚʝʨʢʠ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ. 

¶ ʈʘʟʥʦʫʨʦʚʥʝʚʳʝ ʢʘʨʪʦʯʢʠ; 

¶ ʉʘʤʦʢʦʥʪʨʦʣʴ; 

¶ ɺʟʘʠʤʦʢʦʥʪʨʦʣʴ; 
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¶ ʊʚʦʨʯʝʩʢʠʝ ʨʘʙʦʪʳ; 

¶ ʊʝʩʪʳ; 

¶ ɼʠʜʘʢʪʠʯʝʩʢʠʝ ʠʛʨʳ. 

ʈʘʩʩʤʦʪʨʠʤ ʨʘʟʥʦʫʨʦʚʥʝʚʳʝ ʟʘʜʘʥʠʷ ʧʦ ʧʨʦʚʝʨʢʝ ʟʥʘʥʠʡ ʠʟʫʯʝʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʠʟ ʨʘʟʜʝʣʘ çʉʦʟʜʘʥʠʝ ʠʟʜʝʣʠʡ ʠʟ ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚè ʚ 5 

ʢʣʘʩʩʝ  

ʆʧʨʦʩʳ ʥʘ ʫʨʦʢʘʭ ʙʳʚʘʶʪ ʫʩʪʥʳʝ ʠ ʧʠʩʴʤʝʥʥʳʝ. 

ʇʨʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʤ ʧʦʜʭʦʜʝ ʫʩʪʥʘʷ ʧʨʦʚʝʨʢʘ ʧʨʦʚʦʜʠʪʩʷ 

ʫʯʘʱʠʭʩʷ ʠʟ ʛʨʫʧʧ: ɸ, ɹ. ɼʝʪʠ ʠʟ ʛʨʫʧʧʳ ɺ (ʪʚʦʨʯʝʩʢʘʷ ʛʨʫʧʧʘ) ʜʦʧʦʣʥʷʶʪ 

ʦʪʚʝʪʳ ʫʯʘʱʠʭʩʷ, ʠʣʠ ʵʪʠ ʜʝʪʠ ʛʦʪʦʚʷʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʦʦʙʱʝʥʠʷ ʧʦ 

ʪʝʤʝ ʚ ʚʠʜʝ ʧʨʝʟʝʥʪʘʮʠʡ ʠʣʠ ʫʩʪʥʳʭ ʩʦʦʙʱʝʥʠʡ. 

ʇʠʩʴʤʝʥʥʳʝ ʦʧʨʦʩʳ ʤʦʛʫʪ ʧʨʦʚʦʜʠʪʴʩʷ ʧʦ ʪʨʝʤ ʫʨʦʚʥʷʤ, ʪʦ ʝʩʪʴ 

ʧʨʠʤʝʥʷʝʪʩʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ.  ʍʦʯʝʪʩʷ ʧʦʜʯʝʨʢʥʫʪʴ 

ʚʘʞʥʦʩʪʴ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʧʦʜʙʦʨʫ ʟʘʜʘʥʠʡ ʧʦ ʫʨʦʚʥʶ 

ʩʣʦʞʥʦʩʪʠ ʜʣʷ ʢʘʞʜʦʡ ʢʦʥʢʨʝʪʥʦʡ ʫʯʝʥʠʮʳ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʚʦ ʤʥʦʛʦʤ 

ʧʨʝʜʦʪʚʨʘʪʠʪ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝʫʜʘʯʠ, ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ 

ʠʥʪʝʨʝʩʘ ʢ ʨʘʙʦʪʝ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʠ ʚʝʨʳ ʚ ʩʚʦʠ ʩʠʣʳ. 

ɿʘʜʘʥʠʷ ʥʦʩʷʪ ʨʘʟʥʳʡ ʫʨʦʚʝʥʴ ʫʩʚʦʝʥʠʷ ʤʘʪʝʨʠʘʣʘ. ʅʘ ʛʨʫʧʧʫ 

ʚʳʜʘʝʪʩʷ ʪʨʠ ʫʨʦʚʥʷ ʟʘʜʘʥʠʡ, ʢʘʨʪʦʯʢʘ ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ ʠʤʝʝʪ ʙʫʢʚʝʥʥʳʝ 

ʦʙʦʟʥʘʯʝʥʠʷ ɸ, ɹ, ɺ. ʂʘʞʜʳʡ ʫʯʝʥʠʢ ʜʦʣʞʝʥ ʚʳʧʦʣʥʠʪʴ ʚʩʝ ʪʨʠ ʢʘʨʪʦʯʢʠ. 

ʉ ʢʘʢʦʡ ʥʘʯʠʥʘʪʴ ʩʚʦʶ ʨʘʙʦʪʫ ʚʳʙʠʨʘʝʪ ʩʘʤ ʫʯʝʥʠʢ.  

ɿʘʜʘʥʠʷ ʤʠʥʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ (ɸ), ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʨʘʟʣʠʯʝʥʠʝ, 

ʟʘʧʦʤʠʥʘʥʠʝ, ʧʦʥʠʤʘʥʠʝ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʂʘʢ ʧʨʘʚʠʣʦ, ʜʘʥʥʳʝ 

ʟʘʜʘʥʠʷ ʥʦʩʷʪ ʨʝʧʨʦʜʫʢʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ.  

ɿʘʜʘʥʠʷ ʦʩʥʦʚʥʦʛʦ ʫʨʦʚʥʷ (ʙʘʟʦʚʦʛʦ) (ɹ) ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʨʠʤʝʥʝʥʠʝ 

ʟʥʘʥʠʡ ʥʘ ʧʨʘʢʪʠʢʝ. 

ʋʯʘʱʠʝʩʷ ʧʨʠʤʝʥʷʶʪ ʟʥʘʥʠʷ ʚ ʩʭʦʜʥʦʡ ʩʠʪʫʘʮʠʠ, ʜʝʤʦʥʩʪʨʠʨʫʶʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʥʘʥʠʡ, ʨʝʰʘʶʪ ʥʦʚʳʝ ʧʨʦʙʣʝʤʳ, ʢʦʥʩʪʨʫʠʨʫʶʪ.  

ɿʘʜʘʥʠʷ ʪʚʦʨʯʝʩʢʦʛʦ ʫʨʦʚʥʷ (ɺ) ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʝʨʝʥʦʩ ʟʥʘʥʠʡ (ʚ 

ʩʫʤʤʝ ʩ ʧʨʝʜʳʜʫʱʠʤʠ ʟʥʘʥʠʷʤʠ), ʫʯʘʱʠʝʩʷ ʧʨʠʤʝʥʷʶʪ ʟʥʘʥʠʷ ʚ ʥʦʚʦʡ 

ʩʠʪʫʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ (ʨʘʩʯʣʝʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʩʦʩʪʘʚʣʷʶʱʠʝ 

ʵʣʝʤʝʥʪʳ), ʩʠʥʪʝʟʘ (ʩʦʩʪʘʚʣʝʥʠʝ ʮʝʣʦʛʦ ʠʟ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʝʡ), ʘ ʪʘʢʞʝ 

ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ.  

ʇʨʠʤʝʨ ʜʠʜʘʢʪʠʯʝʩʢʠʭ ʢʘʨʪʦʯʝʢ (ʇʨʠʣʦʞʝʥʠʝ 1). 

ɼʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ 

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʨʘʟʚʠʪʠʷ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʫʯʝʙʥʳʭ ʜʝʡʩʪʚʠʡ (ʋʋɼ)  

ʰʢʦʣʴʥʠʢʦʚ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ ʩʫʜʷʪ ʦʙ ʫʩʧʝʭʝ ʚʩʝʛʦ 

ʟʘʥʷʪʠʷ. ʆʧʨʝʜʝʣʷʶʱʠʤ ʬʘʢʪʦʨʦʤ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ 

ʚʳʩʪʫʧʘʝʪ ʩʦʯʝʪʘʥʠʝ ʙʨʠʛʘʜʥʦʡ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʨʘʙʦʪʳ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʣʘʙʦʨʘʪʦʨʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ 

çʆʧʨʝʜʝʣʝʥʠʝ ʣʠʮʝʚʳʭ ʠ ʠʟʥʘʥʦʯʥʳʭ ʩʪʦʨʦʥ ʚ ʪʢʘʥʠ, ʩʨʘʚʥʠʪʝʣʴʥʳʡ 

ʘʥʘʣʠʟ ʧʨʦʯʥʦʩʪʠ ʦʢʨʘʩʢʠ ʪʢʘʥʝʡ, ʠʟʫʯʝʥʠʝ ʩʚʦʡʩʪʚ ʪʢʘʥʝʡ ʠʟ ʭʣʦʧʢʘ ʠ 

ʣʴʥʘè ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʨʠʛʘʜʥʳʡ ʤʝʪʦʜ ʨʘʙʦʪʳ. ɹʨʠʛʘʜʳ ʨʘʩʧʨʝʜʝʣʝʥʳ ʪʘʢ, 
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ʯʪʦʙʳ ʚ ʥʠʭ ʚʭʦʜʠʣʠ ʫʯʘʱʠʝʩʷ ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ, ʪʘʢ ʢʘʢ ʜʝʪʠ ʧʨʦʜʚʠʥʫʪʦʛʦ 

ʫʨʦʚʥʷ ʙʝʨʫʪ ʥʘ ʩʝʙʷ ʨʦʣʠ ʠʥʩʪʨʫʢʪʦʨʘ-ʧʦʤʦʱʥʠʢʘ. ʊʘʢʘʷ ʬʦʨʤʘ ʨʘʙʦʪʳ 

ʧʦʟʚʦʣʷʝʪ ʚʩʝʤ ʜʝʪʷʤ ʧʨʠʥʠʤʘʪʴ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʠʟʫʯʝʥʠʠ ʪʝʤʳ. 

ʅʘʧʨʠʤʝʨ, ʪʝʤʘ ʫʨʦʢʘ çʂʨʘʪʢʠʝ ʩʚʝʜʝʥʠʷ ʦ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʳʭ ʠ 

ʣʴʥʷʥʳʭ ʪʢʘʥʷʭ. ʇʦʣʫʯʝʥʠʝ ʪʢʘʥʠ. ʉʚʦʡʩʪʚʘ ʭ/ʙ ʠ ʣʴʥʷʥʳʭ ʪʢʘʥʝʡè. 

ʎʝʣʴ ʫʨʦʢʘ:  ʟʥʘʢʦʤʩʪʚʦ ʦʙʫʯʘʶʱʠʭʩʷ ʩ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ 

ʪʝʢʩʪʠʣʴʥʳʭ ʚʦʣʦʢʦʥ, ʧʨʦʮʝʩʩʦʤ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʩʚʦʡʩʪʚʘʤʠ 

ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʳʭ ʠ ʣʴʥʷʥʳʭ ʪʢʘʥʝʡ. 

ʇʦʩʣʝ ʧʨʦʩʤʦʪʨʘ ʧʨʝʟʝʥʪʘʮʠʠ ʦ ʚʠʜʘʭ ʪʢʘʥʝʡ ʠ ʚʦʧʨʦʩʦʚ ʧʦ 

ʧʝʨʝʨʘʙʦʪʢʝ ʣʴʥʘ ʠ ʭʣʦʧʢʘ, ʨʘʟʥʳʤ ʛʨʫʧʧʘʤ ʜʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʟʘʜʘʥʠʷ  

1 ʛʨʫʧʧʘ ï ʠʟʫʯʘʶʪ ʩʚʦʡʩʪʚʘ ʣʴʥʘ, ʜʝʣʘʶʪ ʦʧʳʪʳ ʠ ʠʟʫʯʘʶʪ ʩʚʦʡʩʪʚʘ 

ʪʢʘʥʠ, ʨʘʙʦʪʘʶʪ ʩ ʫʯʝʙʥʠʢʦʤ. 

2 ʛʨʫʧʧʘ ï ʠʟʫʯʘʶʪ ʩʚʦʡʩʪʚʘ ʭʣʦʧʢʘ, ʜʝʣʘʶʪ ʦʧʳʪʳ ʠ ʠʟʫʯʘʶʪ 

ʩʚʦʡʩʪʚʘ ʪʢʘʥʠ, ʨʘʙʦʪʘʶʪ ʩ ʫʯʝʙʥʠʢʦʤ. 

ɺ ʢʦʥʮʝ ʫʨʦʢʘ ʢʘʞʜʘʷ ʛʨʫʧʧʘ ʜʦʢʣʘʜʳʚʘʝʪ ʦ ʩʚʦʠʭ ʨʝʟʫʣʴʪʘʪʘʭ 

ʠʟʫʯʝʥʠʷ ʪʝʤʳ, ʠ ʧʨʦʚʦʜʷʪ ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʢʘʞʜʦʤʫ ʚʠʜʫ 

ʪʢʘʥʠ. ʈʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʡ ʟʘʥʦʩʷʪ ʚ ʊʘʙʣʠʮʫ 1. 

 

ʊʘʙʣʠʮʘ 1. ʉʚʦʡʩʪʚʘ ʪʢʘʥʝʡ 
 

ʉʚʦʡʩʪʚʘ ʪʢʘʥʠ ʃʝʥ -1 ʚʘʨʠʘʥʪ ʍʣʦʧʦʢ - 2 ʚʘʨʠʘʥʪ 

ɹʣʝʩʢ ʅʝʪ ʅʝʪ 

ʇʨʦʯʥʦʩʪʴ ʇʨʦʯʥʳʝ ʄʝʥʝʝ ʧʨʦʯʥʳʝ 

ʄʷʛʢʦʩʪʴ ʊʚʝʨʜʘʷ ʄʷʛʢʘʷ 

ʉʤʠʥʘʝʤʦʩʪʴ 
 

ʉʠʣʴʥʦ ʩʤʠʥʘʝʤʳʝ ʉʤʠʥʘʝʤʳʝ 

ɻʠʛʨʦʩʢʦʧʠʯʥʦʩʪʴ ʉʨʝʜʥʷʷ ɺʳʩʦʢʘʷ 

ʍʘʨʘʢʪʝʨ ʛʦʨʝʥʠʷ ʇʣʦʭʦ ʛʦʨʠʪ, ʥʝʪ ʟʘʧʘʭʘ ʍʦʨʦʰʦ ʛʦʨʠʪ, 

ʟʘʧʘʭ ʞʞʝʥʦʡ 

ʙʫʤʘʛʠ 

 

ʇʦʩʣʝ ʟʘʧʦʣʥʝʥʠʷ ʩʚʦʝʡ ʢʦʣʦʥʢʠ, ʢʘʞʜʘʷ ʛʨʫʧʧʘ ʩʨʘʚʥʠʚʘʶʪ ʩʚʦʠ 

ʦʪʚʝʪʳ ʩ ʵʪʘʣʦʥʥʳʤ ʦʪʚʝʪʦʤ, ʢʦʪʦʨʳʡ ʚʳʜʘʥ ʫʯʠʪʝʣʝʤ ʥʘ ʛʨʫʧʧʫ.  

ʉʣʝʜʫʶʱʠʤ ʧʨʠʝʤʦʤ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʙʫʯʝʥʠʶ 

ʷʚʣʷʶʪʩʷ ʂʝʡʩ-ʟʘʜʘʥʠʷ, ʨʘʟʚʠʚʘʶʪ ʧʨʝʜʤʝʪʥʳʝ ʠ ʤʝʞʧʨʝʜʤʝʪʥʳʝ ʋʋɼ.  

ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʢʝʡʩ-ʟʘʜʘʥʠʷ, ʥʘʧʨʠʤʝʨ, ʧʦ ʪʝʤʝ: çʉʘʣʬʝʪʢʠ ʜʣʷ 

ʩʪʦʣʘè (ʇʨʠʣʦʞʝʥʠʝ 2), ʫʯʘʱʠʝʩʷ ʘʥʘʣʠʟʠʨʫʶʪ ʥʘʢʨʳʪʳʝ ʩʪʦʣʳ ʜʨʫʛʦʡ 

ʛʨʫʧʧʳ ʠ ʫʢʘʟʳʚʘʶʪ ʥʘ ʦʰʠʙʢʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʜʦʧʫʱʝʥʳ ʫʯʘʱʠʤʠʩʷ ʠ 

ʠʩʧʨʘʚʣʷʶʪ ʠʭ. 

ɼʠʬʬʝʨʝʥʮʠʘʮʠʷ ʟʘʜʘʥʠʡ ʧʨʦʭʦʜʠʪ ʧʨʠ ʟʘʢʨʝʧʣʝʥʠʠ ʟʥʘʥʠʡ ʠ 

ʧʦʜʛʦʪʦʚʢʝ ʢ ʢʦʥʪʨʦʣʴʥʦʡ ʨʘʙʦʪʝ. 
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ɼʠʬʬʝʨʝʥʮʠʘʮʠʷ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʠ ʧʨʦʚʝʨʢʝ 

ʟʥʘʥʠʡ ʧʦ ʪʝʤʝ, ʟʘ ʯʝʪʚʝʨʪʴ, ʛʦʜ ʚ ʚʠʜʝ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ, ʢʦʪʦʨʳʝ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʢʦʣʠʯʝʩʪʚʦ ʟʘʜʘʥʠʡ ʩ ʦʮʝʥʢʘʤʠ ç5è, ç4è, ç3è. 

ʈʘʟʨʘʙʦʪʢʘ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʭ ʟʘʜʘʥʠʡ, ʢʘʢ ʥʘ ʫʨʦʢʝ, ʪʘʢ ʠ ʜʣʷ 

ʜʦʤʘʰʥʠʭ ʟʘʜʘʥʠʡ ʦʩʥʦʚʘʥʳ ʥʘ ʩʠʩʪʝʤʝ ʠʟʫʯʝʥʠʷ ʪʨʫʜʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ 

ʫʯʘʱʠʝʩʷ ʠʩʧʳʪʳʚʘʶʪ ʚ ʫʩʚʦʝʥʠʠ ʤʘʪʝʨʠʘʣʦʚ, ʧʨʦʙʝʣʦʚ ʚ ʟʥʘʥʠʷʭ, 

ʛʣʫʙʦʢʦʤ ʘʥʘʣʠʟʝ ʠʭ ʪʝʢʫʱʠʭ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʨʘʙʦʪ. 

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʤ ʧʦʜʭʦʜʝ ʢʘʞʜʳʡ ʫʯʝʥʠʢ 

ʤʦʞʝʪ ʧʨʦʚʝʩʪʠ ʩʘʤʦʦʮʝʥʢʫ ʩʚʦʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ ʠ ʚʳʙʨʘʪʴ 

ʜʣʷ ʩʝʙʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʟʘʜʘʥʠʷ. 

ʀʟ ʚʳʰʝ ʩʢʘʟʘʥʥʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʚ 

ʦʙʫʯʝʥʠʠ ʥʘ ʫʨʦʢʘʭ ʪʝʭʥʦʣʦʛʠʠ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʯʝʥʠʮʘʤ ʧʨʦʷʚʠʪʴ ʩʝʙʷ, 

ʩʘʤʦʫʪʚʝʨʜʠʪʴʩʷ ʢʘʢ ʣʠʯʥʦʩʪʴ. ʋ ʥʠʭ ʚʦʟʨʦʞʜʘʝʪʩʷ ʧʦʟʥʘʚʘʪʝʣʴʥʳʡ 

ʠʥʪʝʨʝʩ ʢ ʧʨʝʜʤʝʪʫ, ʧʦʷʚʣʷʝʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʠ ʫʚʝʨʝʥʥʦʩʪʴ ʚ ʩʚʦʠʭ 

ʩʠʣʘʭ, ʠʩʯʝʟʘʝʪ ʨʦʙʦʩʪʴ ʧʝʨʝʜ ʥʦʚʳʤʠ ʚʠʜʘʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʦʟʥʠʢʘʝʪ 

ʞʝʣʘʥʠʝ ʜʝʣʘʪʴ ʣʶʙʦʝ ʜʝʣʦ ʭʦʨʦʰʦ, ʜʦʙʨʦʪʥʦ, ʢʨʘʩʠʚʦ. ɸ ʫʯʠʪʝʣʶ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʚ ʦʙʫʯʝʥʠʠ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʩʣʝʞʠʚʘʪʴ 

ʜʦʩʪʠʞʝʥʠʷ ʫʯʘʱʠʭʩʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʫʨʦʚʥʷ ʦʙʫʯʝʥʥʦʩʪʠ, ʦʧʨʝʜʝʣʷʪʴ ʠʭ 

ʟʦʥʫ ʙʣʠʞʘʡʰʝʛʦ ʨʘʟʚʠʪʠʷ. 

ʇʨʠʤʝʥʝʥʠʝ ʚ ʨʘʙʦʪʝ ʩ ʫʯʘʱʠʤʠʩʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ 

ʧʨʠ ʠʟʫʯʝʥʠʠ ʨʘʟʜʝʣʘ çʉʦʟʜʘʥʠʝ ʠʟʜʝʣʠʡ ʠʟ ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚè 

ʧʦʟʚʦʣʠʣʦ ʨʘʟʥʦʦʙʨʘʟʠʪʴ ʬʦʨʤʳ ʠ ʤʝʪʦʜʳ ʨʘʙʦʪʳ ʩ ʜʝʪʴʤʠ, ʧʦʚʳʩʠʪʴ 

ʠʥʪʝʨʝʩ ʫʯʘʱʠʭʩʷ ʢ ʫʯʝʙʝ, ʥʦ ʩʘʤʦʝ ʛʣʘʚʥʦʝ, ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʰʢʦʣʴʥʠʢʦʚ. 

 

 

ʇʨʠʣʦʞʝʥʠʝ 1 

 

 

ʂʘʨʪʦʯʢʘ 1. 

 

ʋʨʦʚʝʥʴ ɸ. 

1. ʇʦʜʯʝʨʢʥʠʪʝ ʥʘʟʚʘʥʠʷ ʰʚʝʡʥʳʭ ʠʟʜʝʣʠʡ ʧʦʷʩʥʦʡ ʛʨʫʧʧʳ.  

¶ ʉʘʨʘʬʘʥ 

¶ ʂʦʤʙʠʥʝʟʦʥ 

¶ ʇʘʣʴʪʦ 

¶ ʐʦʨʪʳ 

¶ ʊʨʠʢʦ 

¶ ɹʣʫʟʢʘ 

¶ ʖʙʢʘ 
2. ʇʝʨʝʯʠʩʣʠʪʝ ʧʨʘʚʠʣʘ ʠʟʤʝʨʝʥʠʷ ʬʠʛʫʨʳ ʯʝʣʦʚʝʢʘ.  

3. ʂʘʢʠʝ ʤʝʨʢʠ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʯʝʨʪʝʞʘ ʬʘʨʪʫʢʘ 
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ʂʘʨʪʦʯʢʘ 2. 
 

ʋʨʦʚʝʥʴ ɹ. 

1. ʇʝʨʝʯʠʩʣʠʪʝ ʦʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʣʝʛʢʦʡ ʞʝʥʩʢʦʡ ʦʜʝʞʜʝ. 

ɻʠʛʠʝʥʠʯʝʩʢʠʝ: 

ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ: 

ʕʩʪʝʪʠʯʝʩʢʠʝ: 

2. ʉʣʝʚʘ ʦʪ ʨʠʩʫʥʢʘ ʟʘʧʠʰʠʪʝ ʥʘʟʚʘʥʠʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʣʠʥʠʡ, 

ʩʧʨʘʚʘ ï ʫʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʤʝʨʦʢ. 

 
 

ʈʠʩ. 1. ʉʥʷʪʠʝ ʤʝʨʦʢ ʜʣʷ ʬʘʨʪʫʢʘ 

 
ʂʘʨʪʦʯʢʘ 3. 

 

ʋʨʦʚʝʥʴ ɺ. 

1. ʆʙʦʟʥʘʯʴʪʝ ʤʝʨʢʠ ʩʦʢʨʘʱʝʥʥʦʡ ʟʘʧʠʩʴʶ. 

 
 

ʈʠʩ. 2. ʉʥʷʪʠʝ ʤʝʨʦʢ 

 

2. ʇʝʨʝʯʠʩʣʠʪʝ ʧʨʘʚʠʣʘ ʩʥʷʪʠʷ ʤʝʨʦʢ, ʦʪʚʝʪʠʚ ʥʘ ʚʦʧʨʦʩʳ, ʠ ʧʨʦʚʝʜʠʪʝ 

ʩʘʤʦʧʨʦʚʝʨʢʫ ʩʚʦʠʭ ʟʥʘʥʠʡ. (ʆʪʚʝʪʳ ʥʘ ʦʙʨʘʪʥʦʡ ʩʪʦʨʦʥʝ ʢʘʨʪʦʯʢʠ).  
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ʈʠʩ. 3. ʇʨʘʚʠʣʘ ʩʥʷʪʠʷ ʤʝʨʦʢ 

 

 

3. ʅʘʥʝʩʠʪʝ ʥʘ ʯʝʨʪʝʞ ʦʩʥʦʚʳ ʬʘʩʦʥʥʦʡ ʣʠʥʠʠ ʩ ʫʯʝʪʦʤ ʥʦʚʦʡ 

ʤʦʜʝʣʠ. 
 

 
 

ʈʠʩ. 4. ʌʘʩʦʥ ʬʘʨʪʫʢʘ 
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ʇʨʠʣʦʞʝʥʠʝ 2 

 

 

ʂʝʡʩ ï ʟʘʜʘʥʠʷ ʧʦ ʪʝʤʝ çʉʘʣʬʝʪʢʠ ʜʣʷ ʩʪʦʣʘè 

 

1. ʇʨʦʩʤʦʪʨʠʪʝ ʧʨʝʟʝʥʪʘʮʠʶ, ʚʳʜʝʣʠʪʝ, ʧʦʯʝʤʫ ʧʦʷʚʠʣʠʩʴ ʩʘʣʬʝʪʢʠ? 

2. ʂʘʢʫʶ ʬʫʥʢʮʠʶ ʦʥʠ ʚʳʧʦʣʥʷʶʪ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ?  

(ʋʯʘʱʠʝʩʷ ʨʘʙʦʪʘʶʪ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʣʠʪʝʨʘʪʫʨʦʡ: ʠʥʪʝʨʥʝʪ, 

ʣʠʪʝʨʘʪʫʨʦʡ). 

3. ʅʘʢʨʦʡʪʝ ʩʪʦʣʳ ʢ ʯʘʶ ï 1 ʛʨʫʧʧʘ, 2 ʛʨʫʧʧʘ ï ʢ ʦʙʝʜʫ, 3 ʛʨʫʧʧʘ ï  

ʢ ʫʞʠʥʫ. 

ʉʦʟʜʘʡʪʝ ʧʨʦʙʣʝʤʫ, ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ ʨʝʰʠʪʴ ʜʨʫʛʦʡ 

ʛʨʫʧʧʝ. 

4. ʇʦʩʤʦʪʨʠʪʝ ʥʘ ʪʨʠ ʥʘʢʨʳʪʳʭ ʩʪʦʣʘ ʠ ʥʘʡʜʠʪʝ ʦʰʠʙʢʠ, ʢʦʪʦʨʳʝ 
ʙʳʣʠ ʜʦʧʫʱʝʥʳ ʧʨʠ ʥʘʢʨʳʚʘʥʠʠ ʩʪʦʣʘ ʜʨʫʛʦʡ ʛʨʫʧʧʦʡ? 

5. ɺʳʙʝʨʠʪʝ ʠʟ ʧʨʝʜʣʦʞʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʩʘʣʬʝʪʦʢ, ʩʘʣʬʝʪʢʠ 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʠʩʧʨʘʚʣʝʥʠʷ ʦʰʠʙʦʢ. 

 

ʃʠʪʝʨʘʪʫʨʘ 
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ʉʠʜʦʨʦʚʘ ʅ.ɺ., ʂʦʪʦʚʘ ɸ.ʉ., 

ʌɻɹʆʋ ɺʆ çʋʣʴʷʥʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘè 

 

ʀʅʌʆʈʄɸʎʀʆʅʅʆ-ʂʆʄʄʋʅʀʂɸʊʀɺʅʓɽ ʊɽʍʅʆʃʆɻʀʀ  

ɺ ʀʅʂʃʖɿʀɺʅʆʄ ʆɹʈɸɿʆɺɸʅʀʀ 

 

ɸʥʥʦʪʘʮʠʷ.  ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʠʥʢʣʶʟʠʚʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ, ʢʦʪʦʨʳʝ ʜʘʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʚʝʩʪʠ ʜʝʪʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʚ ʦʙʱʫʶ 

ʩʠʩʪʝʤʫ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʢʣʶʟʠʷ, ʠʥʢʣʶʟʠʚʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ. 
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Abstract. This article discusses information and communicative 

technologies in inclusive education, which make it possible to introduce children 

with disabilities to general education system. 
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ʀʥʢʣʶʟʠʷ ï ʵʪʦ ʧʨʦʮʝʩʩ ʚʦʚʣʝʯʝʥʠʷ, ʚʢʣʶʯʝʥʠʷ ʚʦ ʯʪʦ-ʪʦ, ʢʘʢ ʯʘʩʪʴ 

ʮʝʣʦʛʦ. ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʪʝʥʜʝʥʮʠʡ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩʪʘʣʦ 

ʨʘʟʚʠʪʠʝ ʠʥʢʣʶʟʠʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʪ.ʝ. ʚʢʣʶʯʝʥʠʝ ʜʝʪʝʡ ʩ 

ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʚ ʦʙʱʫʶ ʩʠʩʪʝʤʫ ʦʙʨʘʟʦʚʘʥʠʷ [6]. 

ʀʥʢʣʶʟʠʚʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʥʘʮʝʣʝʥʦ ʥʘ ʛʫʤʘʥʠʟʘʮʠʶ ʦʙʱʝʩʪʚʝʥʥʳʭ 

ʦʪʥʦʰʝʥʠʡ ʠ ʧʨʠʥʷʪʠʝ ʧʨʘʚʘ ʣʠʮ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ 

ʟʜʦʨʦʚʴʷ ʥʘ ʩʦʚʤʝʩʪʥʦʝ ʠ ʢʘʯʝʩʪʚʝʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ. ʆʙʨʘʟʦʚʘʥʠʝ ï ʵʪʦ 

ʙʨʦʩʦʢ ʚ ʙʫʜʫʱʝʝ, ʚʢʣʘʜ ʚ ʯʝʣʦʚʝʯʝʩʢʠʡ ʢʘʧʠʪʘʣ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ 

ʧʦʣʦʞʝʥʠʝ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ. ʅʘʰʘ ʩʪʨʘʥʘ ʠʤʝʝʪ ʙʦʣʴʰʫʶ 

ʠʩʪʦʨʠʶ ʢʦʨʨʝʢʮʠʦʥʥʦʡ ʫʯʝʙʥʦ-ʚʦʩʧʠʪʘʪʝʣʴʥʦʡ ʨʘʙʦʪʳ.  ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ 

ʙʳʣʘ ʩʦʟʜʘʥʘ ʥʘʫʯʥʘʷ ʰʢʦʣʘ ʜʝʬʝʢʪʦʣʦʛʠʠ. ʂʩʪʘʪʠ, ʜʘʪʦʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʢʦʨʨʝʢʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩʯʠʪʘʝʪʩʷ 1807 ʛʦʜ, ʢʦʛʜʘ ʚ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʝ ʙʳʣʘ ʩʦʟʜʘʥʘ ʦʜʥʘ ʠʟ ʧʝʨʚʳʭ ʰʢʦʣ ʜʣʷ ʜʝʪʝʡ ʩʦ ʩʣʘʙʳʤ 

ʟʨʝʥʠʝʤ.  

ʇʨʦʙʣʝʤʘʤʠ ʜʝʪʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ (ʆɺɿ) 

ʟʘʥʠʤʘʣʠʩʴ ʚʳʜʘʶʱʠʝʩʷ ʧʝʜʘʛʦʛʠʢʠ, ʪʘʢʠʝ ʢʘʢ ʃ.ʉ. ɺʳʛʦʪʩʢʠʡ, 



199  

ʃ.ɺ. ɺʘʱʝʥʢʦ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ. ʇʨʦʚʦʜʷ ʘʥʘʣʠʟ ʠʭ ʨʘʙʦʯʝʛʦ ʚʢʣʘʜʘ ʧʦ 

ʚʦʧʨʦʩʘʤ ʠʥʢʣʶʟʠʠ ʚ ʦʙʨʘʟʦʚʘʥʠʠ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʥʘʠʙʦʣʝʝ 

ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʚ ʜʘʥʥʳʭ ʨʘʙʦʪʘʭ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʘʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʫʯʠʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʥʝʜʦʩʪʘʪʦʯʥʦʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʘʠʣʫʯʰʠʭ 

ʫʩʣʦʚʠʡ ʜʣʷ ʜʝʪʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ. 

ɺʳʜʝʣʠʤ ʪʨʠ ʦʩʥʦʚʥʳʭ ʮʝʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʀʂʊ) ʚ ʠʥʢʣʶʟʠʚʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ: 

1. ʂʦʤʤʫʥʠʢʘʪʠʚʥʳʝ  (ʧʨʦʛʨʘʤʤʥʳʝ ʦʙʝʩʧʝʯʝʥʠʷ, ʘʫʜʠʦ-, ʚʠʜʝʦ-

ʩʠʩʪʝʤʳ, ʫʜʦʙʥʳʝ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʠʙʦʨʳ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʧʦʣʥʦʮʝʥʥʦʤʫ ʚʢʣʶʯʝʥʠʶ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʠ ʩʦʮʠʘʣʴʥʫʶ ʩʨʝʜʫ); 

2. ɼʠʜʘʢʪʠʯʝʩʢʠʝ (ʩʦʟʜʘʶʪ ʙʣʘʛʦʧʨʠʷʪʥʫʶ ʩʨʝʜʫ ʜʣʷ: ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ, ʨʘʩʢʨʳʪʠʷ ʩʝʙʷ, ʢʘʢ ʣʠʯʥʦʩʪʠ ʚ ʜʘʥʥʦʤ 

ʩʦʮʠʫʤʝ, ʧʦʣʥʦʡ ʠʥʢʣʶʟʠʠ); 

3. ɺʦʩʧʦʣʥʠʪʝʣʴʥʳʝ  (ʀʂʊ ʚ ʨʦʣʠ ʧʦʜʜʝʨʞʢʠ ʜʣʷ ʨʝʙʝʥʢʘ ʩ ʜʘʥʥʳʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʟʘʤʝʱʝʥʠʝ ʧʨʠʚʳʯʥʳʭ ʬʫʥʢʮʠʡ, ʵʪʦ ʧʦʤʦʛʘʝʪ 

ʚʦʩʧʠʪʳʚʘʶʱʝʤʫʩʷ ʯʫʚʩʪʚʦʚʘʪʴ ʩʝʙʷ ʧʦʣʥʦʮʝʥʥʦ). 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʚʝʨʰʘʪʴ ʥʦʚʝʡʰʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʥʢʣʶʟʠʚʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʀʂʊ ʧʦʤʦʛʘʝʪ ʥʘʣʘʜʠʪʴ ʢʦʥʪʘʢʪ 

ʤʝʞʜʫ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʠ ʫʯʘʱʠʤʠʩʷ ʩ ʆɺɿ, ʘ ʪʘʢʞʝ ʜʣʷ 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʜʨʫʛʠʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʪʦʡ ʠʣʠ ʠʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ.  ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʪʠʧʳ ʩʨʝʜʩʪʚ ʀʂʊ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ 

ʦʙʫʯʝʥʠʷ ʜʝʪʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʚ ʟʘʨʫʙʝʞʥʦʡ ʠ 

ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʝ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʚʦʩʧʠʪʘʥʥʠʢʦʚ ʩ ʥʘʨʫʰʝʥʠʝʤ 

ʟʨʝʥʠʷ ʢʦʤʧʘʥʠʷ HedoRehaTechnikGMBH ʨʘʟʨʘʙʦʪʘʣʘ ʧʨʠʙʦʨ HedoScanK, 

ʢʦʪʦʨʳʡ ʦʙʲʝʜʠʥʷʝʪ ʚ ʩʝʙʝ ʩʢʘʥʝʨ ʠ ʤʠʥʠʘʪʶʨʥʳʡ ʢʦʤʧʴʶʪʝʨ ʚ ʚʠʜʝ 

ʦʜʥʦʛʦ ʢʦʤʧʘʢʪʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ ʢʦʪʦʨʳʡ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʢʘʥʠʨʫʝʪ 

ʧʝʯʘʪʥʳʡ ʪʝʢʩʪ ʠ ʯʠʪʘʝʪ ʝʛʦ ʯʝʨʝʟ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʜʠʥʘʤʠʢʠ. ʇʨʠ 

ʧʦʤʝʱʝʥʠʠ ʜʦʢʫʤʝʥʪʘ ʚ ʩʢʘʥʝʨ ʠ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ, HedoScanK ʩʢʘʥʠʨʫʝʪ 

ʜʦʢʫʤʝʥʪ, ʘ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ OCR ʧʝʨʝʚʦʜʠʪ ʝʛʦ ʚ ʩʣʦʚʦ. 

ɼʠʥʘʤʠʢʠ ʤʦʛʫʪ ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ ʜʘʥʥʳʡ ʪʝʢʩʪ, ʧʨʠʤʝʥʷʷ ʦʩʦʙʦʝ 

ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʠʣʠ ʞʝ ʝʛʦ 

ʚʦʟʤʦʞʥʦ ʩʙʝʨʝʯʴ ʚ ʚʠʜʝ ʬʘʡʣʘ ʥʘ ʞʝʩʪʢʦʤ ʜʠʩʢʝ; ʧʨʠ ʵʪʦʤ ʚʦʟʤʦʞʥʦ 

ʩʦʭʨʘʥʠʪʴ ʜʦ 500 ʪʳʩ. ʩʪʨʘʥʠʯʝʢ ʩʢʘʥʠʨʦʚʘʥʥʦʛʦ ʪʝʢʩʪʘ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ 

ʯʪʝʥʠʷ. ɼʘʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʨʘʙʦʪʳ ʩ 

ʥʝʩʢʦʣʴʢʠʤʠ ʷʟʳʢʘʤʠ: ʘʥʛʣʠʡʩʢʠʤ, ʥʝʤʝʮʢʠʤ, ʬʨʘʥʮʫʟʩʢʠʤ ʠ ʜʨ. ɺ 

ʤʝʢʩʠʢʘʥʩʢʦʤ ʠʥʩʪʠʪʫʪʝ Cinvestav ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʝʱʝ ʦʜʥʦ ʫʩʪʨʦʡʩʪʚʦ, 

ʢʦʪʦʨʦʝ ʧʦʤʦʛʘʝʪ ʚʣʠʪʴʩʷ ʚ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ï çʫʤʥʳʝ ʦʯʢʠè. 

ɺ ʥʠʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʦʩʪʠʞʝʥʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ, ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ. ʊʘʢʦʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ çʢʦʢʪʝʡʣʴè ʧʦʟʚʦʣʠʪ ʦʯʢʘʤ ʟʥʘʯʠʪʝʣʴʥʦ ʦʙʣʝʛʯʠʪʴ ʞʠʟʥʴ 

ʩʣʘʙʦʚʠʜʷʱʠʭ ʜʝʪʝʡ [5]. 
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ʇʦ ʥʝʢʦʪʦʨʳʤ ʜʘʥʥʳʤ ɸʤʝʨʠʢʘʥʩʢʦʡ ʘʢʘʜʝʤʠʠ, ʝʞʝʛʦʜʥʦ ʥʘ ʚʩʝʤ 
ʟʝʤʥʦʤ ʰʘʨʝ ʨʦʞʜʘʶʪʩʷ ʙʦʣʝʝ 666 ʪʳʩʷʯ ʜʝʪʝʡ ʩ ʥʘʨʫʰʝʥʠʝʤ ʩʣʫʭʘ.  ɼʣʷ 
ʜʝʪʝʡ ʩ ʪʘʢʦʡ ʦʛʨʘʥʠʯʝʥʥʦʡ ʚʦʟʤʦʞʥʦʩʪʴʶ ʢ ʧʦʥʠʤʘʥʠʶ ʪʝʢʩʪʘ, ʢʦʪʦʨʳʡ 
ʧʨʦʠʟʥʦʩʠʪ ʧʨʝʧʦʜʘʚʘʪʝʣʴ, ʚ ʉʠʜʥʝʝ ʩʝʡʯʘʩ ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʘʢʘʷ 
ʩʠʩʪʝʤʘ: ʫʯʠʪʝʣʴ ʥʦʩʠʪ ʥʘ ʩʝʙʝ ʥʘʛʨʫʜʥʦʡ ʤʠʢʨʦʬʦʥ, ʠ ʪʦ, ʯʪʦ ʦʥ ʛʦʚʦʨʠʪ, 
ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʪʝʢʩʪ, ʘ ʜʝʪʠ ʩ ʥʘʨʫʰʝʥʠʝʤ ʩʣʫʭʘ ʚʠʜʷʪ ʵʪʦʪ ʪʝʢʩʪ ʫ ʩʝʙʷ 
ʥʘ ʢʦʤʧʴʶʪʝʨʥʳʭ ʤʦʥʠʪʦʨʘʭ,  ʜʘʥʥʘʷ ʩʠʩʪʝʤʘ ʪʘʢʞʝ ʨʘʩʧʦʟʥʘʝʪ ʥʝʩʢʦʣʴʢʦ 
ʷʟʳʢʦʚ.  ɺ ʅʦʨʚʝʛʠʠ ʫʯʝʥʳʝ ʨʘʟʨʘʙʦʪʘʣʠ ʵʣʝʢʪʨʦʥʥʳʡ ʛʦʣʦʩ ʠ ʥʘʩʪʨʦʠʣʠ 
ʝʛʦ ʪʘʢ, ʯʪʦʙʳ ʦʥ ʧʨʦʠʟʥʦʩʠʣ ʛʦʣʦʩ ʧʦ-ʜʝʪʩʢʠ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʜʝʪʠ ʩ ʥʘʨʫʰʝʥʠʝʤ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ 
ʤʦʛʣʠ ʘʢʪʠʚʥʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʥʘ ʫʨʦʢʘʭ ʠʥʬʦʨʤʘʪʠʢʠ ʠʣʠ ʤʘʪʝʤʘʪʠʢʠ, 
ʩʦʟʜʘʥʳ ʢʣʘʚʠʘʪʫʨʳ ʩ ʧʦʚʳʰʝʥʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʠ ʢʣʘʚʠʘʪʫʨʳ ʩ 
ʫʚʝʣʠʯʝʥʥʳʤʠ ʢʥʦʧʢʘʤʠ. ʅʘ ʫʨʦʢʘʭ ʭʠʤʠʠ, ʬʠʟʠʢʠ, ʙʠʦʣʦʛʠʠ ʠ ʜʨ. ʜʝʪʠ 
ʤʦʛʫʪ ʧʦʣʴʟʦʚʘʪʴʩʷ ʚʠʟʫʘʣʴʥʳʤʠ ʢʦʥʩʪʨʫʢʪʦʨʘʤʠ, ʦʙʲʷʩʥʝʥʠʷ ʢʦʪʦʨʳʭ 
ʤʦʞʥʦ ʧʨʦʯʠʪʘʪʴ ʚ ʚʠʜʝ ʪʝʦʨʠʠ; ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʥʠ ʤʘʢʩʠʤʘʣʴʥʦ 
ʧʨʠʙʣʠʞʝʥʳ ʢ ʰʢʦʣʴʥʦʡ ʧʨʦʛʨʘʤʤʝ ʠ ʢ ʫʯʝʥʠʢʘʤ, ʫ ʢʦʪʦʨʳʭ ʦʛʨʘʥʠʯʝʥʳ 
ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʠʩʴʤʘ ʥʘ ʙʫʤʘʛʝ. 

ɼʣʷ ʜʝʪʝʡ ʩ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ, ʢʦʪʦʨʳʝ ʥʝʣʦʛʠʯʥʦ 
ʩʚʷʟʳʚʘʶʪ ʩʚʦʶ ʨʝʯʴ ʠ ʛʨʘʤʤʘʪʠʯʝʩʢʠ ʥʝʚʝʨʥʦ ʚʳʨʘʞʘʶʪ ʩʚʦʠ ʤʳʩʣʠ ʥʘ 
ʙʫʤʘʛʝ, ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʤʦʛʘʶʪ  ʥʘʫʯʠʪʴʩʷ 
ʛʨʘʤʦʪʥʦ ʠʟʣʘʛʘʪʴ ʩʚʦʠ ʤʳʩʣʠ ʥʘ ʙʫʤʘʛʝ. ɼʘʥʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ 
ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʠ ʚʚʦʜʝ ʩʣʦʚʘ ʦʪʩʣʝʞʠʚʘʶʪ ʧʨʘʚʠʣʴʥʦʩʪʴ ʝʛʦ ʚʚʝʜʝʥʠʷ, ʘ 
ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʚʘʨʠʘʥʪʳ ʜʣʷ ʥʘʧʠʩʘʥʠʷ ʜʘʥʥʦʛʦ ʩʣʦʚʦʩʦʯʝʪʘʥʠʷ. 

ʀʂʊ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʶʪ ʫʨʦʚʝʥʴ ʟʥʘʥʠʡ ʠ ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ 
ʘʢʪʠʚʥʦʩʪʴ ʫʯʘʱʠʭʩʷ ʩ ʟʘʜʝʨʞʢʦʡ ʧʩʠʭʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ (ɿʇʈ). 
ʆʩʦʙʝʥʥʦʩʪʴʶ ʧʨʦʚʝʜʝʥʠʷ ʟʘʥʷʪʠʡ ʩ ʜʝʪʴʤʠ ʩ ɿʇʈ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ 
ʧʨʦʛʨʘʤʤʥʳʝ ʦʙʝʩʧʝʯʝʥʠʷ ʚ ʚʠʜʝ ʨʘʟʚʠʚʘʶʱʠʭ ʠʛʨ, ʢʨʦʤʝ ʵʪʦʛʦ, ʜʘʥʥʳʝ 
ʠʛʨʳ ʦʩʪʘʚʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʩʣʝʜ ʚ ʨʘʟʚʠʪʠʠ ʠ ʦʙʫʯʝʥʠʠ ʨʝʙʝʥʢʘ.  

ɼʣʷ ʨʝʙʝʥʢʘ ʩ ʪʨʫʜʥʳʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ (ʛʣʫʭʦʚʘʪʳʝ ʠ ʥʝʟʨʷʯʠʝ, 
ʥʝʟʨʷʯʠʝ ʩ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʦʪʩʪʘʣʦʩʪʴʶ  ʠ ʜʨ.) ʠʟʦʙʨʝʪʝʥʳ ʤʝʪʦʜʳ  ʀʂʊ, 
ʢʦʪʦʨʳʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʠʤ ʚʦʟʤʦʞʥʦʩʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ 
ʨʘʟʚʠʪʠʷ [4]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʜʦʩʪʫʧʥʳʝ ʀʂʊ ʚ ʠʥʢʣʶʟʠʚʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ  
ʦʙʣʝʛʯʘʶʪ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʠ ʦʙʱʝʥʠʷ ʚ ʢʣʘʩʩʘʭ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʜʝʪʠ ʯʘʩʪʦ ʥʘʭʦʜʷʪʩʷ ʚ ʢʦʥʪʘʢʪʝ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ 
ʠʩʪʦʯʥʠʢʘʤʠ, ʧʦʣʫʯʘʶʪ ʢʦʣʦʩʩʘʣʴʥʳʡ ʦʙʲʝʤ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʚ 
ʧʨʝʦʜʦʣʝʥʠʠ ʥʝʢʦʪʦʨʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʝʛʨʘʜ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 
ʢʘʞʜʳʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʜʦʣʞʝʥ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʧʨʠʚʳʯʥʳʭ, ʪʨʘʜʠʮʠʦʥʥʳʭ 
ʤʝʪʦʜʦʚ ʧʨʝʧʦʜʘʚʘʥʠʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʰʢʦʣʴʥʦʛʦ ʧʨʝʜʤʝʪʘ, ʦʙʷʟʘʥ 
ʧʦʣʴʟʦʚʘʪʴʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʜʣʷ ʪʦʛʦ 
ʯʪʦʙʳ ʦʙʱʘʪʴʩʷ ʩ ʜʝʪʴʤʠ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ, ʦʩʦʙʝʥʥʦ ʚ ʧʦʜʘʯʝ ʟʥʘʥʠʡ ʚ 
ʠʥʢʣʶʟʠʚʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ. ʀʂʊ ʷʚʣʷʶʪʩʷ ʚʘʞʥʦʡ ʩʨʝʜʦʡ ʨʘʟʚʠʪʠʷ 
ʠʥʢʣʶʟʠʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 
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ʂʘʰʬʨʘʟʳʝʚʘ ɻ.ʂ. 

ɽʣʘʙʫʞʩʢʠʡ ʠʥʩʪʠʪʫʪ  

ʌɻɹʆʋ ɺʆ çʂʘʟʘʥʩʢʠʡ (ʇʨʠʚʦʣʞʩʢʠʡ) ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ʈʆʃʔ ʊɽʍʅʆʃʆɻʀʏɽʉʂʆɻʆ ʆɹʈɸɿʆɺɸʅʀʗ  

ɺ ʆʇɽʈɽɾɸʖʑɽʁ ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʆʁ ʇʆɼɻʆʊʆɺʂɽ 

ʆɹʋʏɸʖʑʀʍʉʗ 
 

ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʦʪʨʝʥʘ ʦʩʦʙʝʥʥʦʩʪʴ ʧʦʜʛʦʪʦʚʢʠ ʫʯʘʱʠʭʩʷ ʢ 

ʩʦʚʨʝʤʝʥʥʳʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʨʝʘʣʠʷʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʧʝʨʝʞʘʶʱʝʡ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ. ɺ ʩʪʘʪʴʝ ʨʘʟʦʙʨʘʥʘ ʩʠʩʪʝʤʘ ʦʨʛʘʥʠʟʘʮʠʠ 

ʦʧʝʨʝʞʘʶʱʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ, ʦʧʨʝʜʝʣʝʥʥʳ ʦʩʥʦʚʥʳʝ 

ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʠʛʨʘʶʱʠʝ ʧʝʨʚʦʩʪʝʧʝʥʥʫʶ ʨʦʣʴ ʚ 

ʧʦʜʛʦʪʦʚʢʝ ʩʦʚʨʝʤʝʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʆʩʦʙʫʶ ʨʦʣʴ ʚ ʧʦʜʛʦʪʦʚʢʝ 

ʫʯʘʱʠʭʩʷ ʢ ʨʝʘʣʠʟʘʮʠʠ ʧʦʪʝʥʮʠʘʣʘ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʟʘʥʠʤʘʝʪ ʧʨʝʜʤʝʪʥʘʷ ʦʙʣʘʩʪʴ çʊʝʭʥʦʣʦʛʠʷè. ʀʤʝʥʥʦ ʥʘ ʫʨʦʢʘʭ ʪʝʭʥʦʣʦʛʠʠ 

ʫʯʘʱʠʝʩʷ ʬʦʨʤʠʨʫʶʪ ʢʦʤʧʝʪʝʥʮʠʠ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʦʧʝʨʝʞʘʶʱʘʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʧʦʜʛʦʪʦʚʢʘ, ʦʧʝʨʝʞʘʶʱʝʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʧʨʝʜʤʝʪʥʘʷ 

ʦʙʣʘʩʪʴ çʊʝʭʥʦʣʦʛʠʷè, ʩʦʮʠʘʣʴʥʳʡ ʟʘʢʘʟ. 
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ROLE OF TECHNOLOGY EDUCATION IN ADVANCED 

VOCATIONAL TRAININ G OF STUDENTS 

 

Abstract. This article examines the peculiarity of training students from 
the point of view of modern economic realities in terms of advanced vocational 
training. The article deals with advanced vocational training, certain basic 
institutional structures that play a primary role in modern vocational training. 
"Technology" subject area deals with a special role in upbringing students 
within the framework of professional activities. It is in technology lessons that 
students form competencies for further vocational training. 

Keywords: technological education, advanced vocational training, 
advanced education, "Technology"subject area, social order. 

 
ʇʦʜ ʚʣʠʷʥʠʝʤ ʚʦʟʨʘʩʪʘʶʱʠʭ ʪʝʤʧʦʚ ʥʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʛʨʝʩʩʘ ʚ ʧʦʩʣʝʜʥʠʡ ʧʝʨʠʦʜ ʚ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʚʩʝ ʯʘʱʝ 
ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʥʷʪʠʝ çʦʧʝʨʝʞʘʶʱʝʝ ʦʙʨʘʟʦʚʘʥʠʝè.  

ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʦʧʝʨʝʞʘʶʱʝʤ ʦʙʨʘʟʦʚʘʥʠʠ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 
ʧʨʝʦʜʦʣʝʥʠʷ ʧʨʦʪʠʚʦʨʝʯʠʡ ʤʝʞʜʫ ʫʩʢʦʨʝʥʥʳʤ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʤ 
ʧʨʦʛʨʝʩʩʦʤ ʠ ʠʥʝʨʮʠʦʥʥʦʩʪʴʶ ʩʠʩʪʝʤʳ ʦʙʫʯʝʥʠʷ, ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʷ ʚʩʝʭ 
ʩʪʫʧʝʥʝʡ ʰʢʦʣʳ ï ʦʪ ʥʘʯʘʣʴʥʦʡ ʜʦ ʚʳʩʰʝʡ [1]. 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʦʧʝʨʝʞʘʶʱʝʡ ʧʦʜʛʦʪʦʚʢʠ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ 
ʢʦʤʧʝʪʝʥʪʥʳʭ ʢʘʜʨʦʚ ʚ ʘʢʪʠʚʥʦ ʤʝʥʷʶʱʝʤʩʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ 
ʧʨʦʩʪʨʘʥʩʪʚʝ. ɼʦʩʪʠʞʝʥʠʝ ʜʘʥʥʦʡ ʮʝʣʠ ʩʚʷʟʘʥʥʦ ʩ ʨʝʰʝʥʠʝʤ ʩʣʝʜʫʶʱʠʭ 
ʧʨʦʙʣʝʤ:  

1) ʢʦʥʢʨʝʪʠʟʘʮʠʷ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʘʯʝʩʪʚʫ ʧʦʜʛʦʪʦʚʢʠ (ʜʣʷ ʰʢʦʣʳ ï 
ʦʧʠʨʘʷʩʴ ʥʘ ʪʨʝʙʦʚʘʥʠʷ ʩʫʟʦʚ ʠ ʚʫʟʦʚ, ʪʨʝʙʦʚʘʥʠʷ ʨʘʙʦʪʦʜʘʪʝʣʝʡ ʠ 
ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ ʫʧʨʘʚʣʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʝʤ); 

2) ʨʝʩʫʨʩʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ; 
3) ʨʘʟʨʘʙʦʪʢʘ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʦʟʚʦʣʷʶʱʝʛʦ 

ʦʨʛʘʥʠʟʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʫʶ ʧʦʜʛʦʪʦʚʢʫ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠʥʞʝʥʝʨʥʦ-
ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʨʘʙʦʯʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ; 

4) ʚʳʙʦʨ ʩʨʝʜʩʪʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩ ʫʯʝʪʦʤ 
ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʟʚʠʪʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʥʘʫʢʠ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʟʘʜʘʯ ʥʝʦʙʭʦʜʠʤʦ ʫʩʚʦʝʥʠʝ ʪʝʦʨʝʪʠʢʦ- 
ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʙʘʟʳ ʦʧʝʨʝʞʘʶʱʝʡ ʧʦʜʛʦʪʦʚʢʠ. ʅʝʦʙʭʦʜʠʤʦ 
ʦʧʨʝʜʝʣʠʪʴ ʧʦʜʭʦʜʳ ʢ ʦʧʨʝʜʝʣʝʥʠʶ çʦʧʝʨʝʞʘʶʱʘʷ ʧʦʜʛʦʪʦʚʢʘè,  ʝʝ 
ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ. 

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʦʧʝʨʝʞʘʶʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʬʦʨʤʠʨʫʝʪʩʷ 
çʥʘ ʦʩʥʦʚʝ ʧʨʝʜʚʠʜʝʥʠʷ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʯʝʣʦʚʝʢʫ ʢʘʢ 
ʩʫʙʲʝʢʪʫ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʩʦʮʠʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠè. ɸ ʚ ʙʦʣʝʝ ʫʟʢʦʤ 
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ʩʤʳʩʣʝ ʧʦʜ ʥʠʤ ʧʦʜʨʘʟʫʤʝʚʘʶʪ çʧʦʜʛʦʪʦʚʢʫ ʩ ʦʨʠʝʥʪʘʮʠʝʡ ʥʘ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩè [1]. 

ɹ.ʄ. ɹʠʤ-ɹʘʜ ʚ ʩʪʘʪʴʝ çʆʧʝʨʝʞʘʶʱʝʝ ʦʙʨʘʟʦʚʘʥʠʝ: ʪʝʦʨʠʷ ʠ 

ʧʨʘʢʪʠʢʘè ʧʦʜʯʝʨʢʠʚʘʝʪ, ʯʪʦ ʦʧʝʨʝʞʘʪʴ ï ʟʥʘʯʠʪ ʙʳʪʴ ʩʧʦʩʦʙʥʳʤ ʢ 

ʧʦʩʪʦʷʥʥʦʤʫ, ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʤʫ ʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤʫ ʫʩʚʦʝʥʠʶ ʩʠʩʪʝʤʳ 

ʟʥʘʥʠʡ, ʫʤʝʥʠʡ, ʥʘʚʳʢʦʚ, ʮʝʥʥʦʩʪʝʡ, ʦʪʥʦʰʝʥʠʡ, ʦʨʠʝʥʪʘʮʠʠ, ʥʦʨʤ 

ʧʦʚʝʜʝʥʠʷ, ʩʧʦʩʦʙʦʚ ʠ ʬʦʨʤ ʦʙʱʝʥʠʷ [4]. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ɸ.ʄ. ʅʦʚʠʢʦʚʘ, ʦʙʨʘʟʦʚʘʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʥʘʟʚʘʥʦ 

ʦʧʝʨʝʞʘʶʱʠʤ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʨʘʟʚʠʪʠʝ ʣʠʯʥʦʩʪʠ ʫʯʘʱʠʭʩʷ 

ʦʨʠʝʥʪʠʨʦʚʘʥʦ ʥʘ ʨʘʟʚʠʪʠʝ ʦʙʱʝʩʪʚʘ, ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʥʘʫʢʠ. ɺ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʨʘʟʚʠʪʠʝ ʦʙʱʝʩʪʚʘ, ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʥʘʫʢʠ ʧʨʠʦʙʨʝʪʘʝʪ 

ʠʥʪʝʥʩʠʚʥʳʡ ʭʘʨʘʢʪʝʨ ʧʦʜ ʚʣʠʷʥʠʝʤ ʥʦʚʳʭ ʢʦʤʧʝʪʝʥʪʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. ɺ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʚʳʜʝʣʷʶʪʩʷ ʪʨʠ ʧʨʠʥʮʠʧʘ ʚ ʩʪʨʫʢʪʫʨʝ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʧʝʨʝʞʘʶʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ [2]:  

1) ʧʨʠʥʮʠʧ ʦʧʝʨʝʞʘʶʱʝʛʦ ʨʘʟʚʠʪʠʷ ʣʠʯʥʦʩʪʠ. ɼʘʥʥʳʡ ʧʨʠʥʮʠʧ 
ʦʟʥʘʯʘʝʪ ʧʨʠʦʨʠʪʝʪ ʨʘʟʚʠʪʠʷ ʣʠʯʥʦʩʪʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʘʫʯʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʧʨʦʛʨʝʩʩʫ;  

2) ʧʨʠʥʮʠʧ ʦʧʝʨʝʞʘʶʱʝʛʦ ʩʦʮʠʘʣʴʥʦʛʦ ʟʘʢʘʟʘ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʦʤʫ 

ʧʨʠʥʮʠʧʫ ʥʝʦʙʭʦʜʠʤʦ ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦ ʧʨʝʜʚʠʜʝʪʴ ʥʫʞʜʳ ʦʙʱʝʩʪʚʘ ʚ 

ʥʦʚʳʭ ʢʘʜʨʘʭ ʠ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʠʭ; 

3) ʧʨʠʥʮʠʧ ʦʧʝʨʝʞʘʶʱʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʛʦʩʫʜʘʨʩʪʚʘ. 

ɼʘʥʥʳʡ ʧʨʠʥʮʠʧ ʦʟʥʘʯʘʝʪ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʟʘʧʨʦʩʦʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ 

ʢʦʤʧʝʪʝʥʪʥʦʤ ʧʝʨʩʦʥʘʣʝ. 

ɼʣʷ ʦʧʠʩʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʦʨʛʘʥʠʟʘʮʠʠ ʦʧʝʨʝʞʘʶʱʝʡ ʧʦʜʛʦʪʦʚʢʠ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʩʭʝʤʘ (ʈʠʩ. 1). 

ʇʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʦʧʝʨʝʞʘʶʱʝʡ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʫʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ 

ʪʝʥʜʝʥʮʠʡ, ʦʧʨʝʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʧʦʜʛʦʪʦʚʢʠ çʩʧʝʮʠʘʣʠʩʪʦʚ 

ʙʫʜʫʱʝʛʦè. ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ, ʮʝʣʝʡ 

ʠ ʟʘʜʘʯ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʧʠʨʘʪʴʩʷ ʥʘ ʪʨʝʙʦʚʘʥʠʷ ʨʘʙʦʪʦʜʘʪʝʣʝʡ, ʩʦʮʠʘʣʴʥʦʡ 

ʦʙʩʪʘʥʦʚʢʠ ʚ ʩʪʨʘʥʝ ʠ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʦʙʨʘʟʦʚʘʥʠʷ.  

ʇʨʠ ʧʦʜʛʦʪʦʚʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʢ ʦʧʝʨʝʞʘʶʱʝʡ ʧʦʜʛʦʪʦʚʢʝ 

ʥʝʦʙʭʦʜʠʤʦ ʫʩʚʦʝʥʠʝ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʙʘʟʳ. ʉʶʜʘ ʦʪʥʦʩʷʪʩʷ: 

ʦʩʥʦʚʥʳʝ ʧʦʜʭʦʜʳ, ʧʨʠʥʮʠʧʳ, ʬʫʥʢʮʠʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʦʧʝʨʝʞʘʶʱʝʛʦ ʨʘʟʚʠʪʠʷ. 

ʅʘ ʚʪʦʨʦʤ ʫʨʦʚʥʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʚʷʟʠ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ 

ʩʪʨʫʢʪʫʨ ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ, ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ ʫʧʨʘʚʣʝʥʠʷ 

ʦʙʨʘʟʦʚʘʥʠʝʤ, ʨʘʙʦʪʦʜʘʪʝʣʝʡ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʜʘʥʥʳʝ ʩʪʨʫʢʪʫʨʳ ʧʨʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʙʫʜʫʪ ʦʧʨʝʜʝʣʷʪʴ ʦʩʥʦʚʥʳʝ ʩʪʨʘʪʝʛʠʠ ʠ ʮʝʣʠ 

ʦʧʝʨʝʞʘʶʱʝʡ ʧʦʜʛʦʪʦʚʢʠ, ʦʧʠʨʘʷʩʴ ʥʘ ʪʨʝʙʦʚʘʥʠʷ ʨʘʙʦʪʦʜʘʪʝʣʝʡ, 

ʨʝʩʫʨʩʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩʪʨʫʢʪʫʨ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʩʪʨʫʢʪʫʨ 

ʫʧʨʘʚʣʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ. 
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ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʘ ʦʨʛʘʥʠʟʘʮʠʠ ʦʧʝʨʝʞʘʶʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

 

ɹʦʣʝʝ ʫʟʢʠʤ ʫʨʦʚʥʝʤ ʷʚʣʷʝʪʩʷ ʩʪʨʫʢʪʫʨʘ ʫʯʝʙʥʦ-ʚʦʩʧʠʪʘʪʝʣʴʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ. ʂʦʤʧʦʥʝʥʪʳ ʦʙʨʘʟʦʚʘʥʠʷ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʰʢʦʣʳ, 

ʠʥʩʪʠʪʫʪʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ: ʩʩʫʟʳ, ʚʫʟʳ. ʅʘ ʜʘʥʥʦʤ 

ʫʨʦʚʥʝ ʥʝʦʙʭʦʜʠʤʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʴ ʩʪʫʧʝʥʝʡ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʯʝʪʢʦʝ ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʟʦʥ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʚ ʧʦʜʛʦʪʦʚʢʝ çʩʧʝʮʠʘʣʠʩʪʦʚ 

ʙʫʜʫʱʝʛʦè. 

ʆʩʦʙʘʷ ʨʦʣʴ ʚ ʦʧʝʨʝʞʘʶʱʝʡ ʧʦʜʛʦʪʦʚʢʝ ʦʪʚʦʜʠʪʩʷ ʰʢʦʣʝ, ʧʦʪʦʤʫ 

ʯʪʦ ʠʤʝʥʥʦ ʚ ʰʢʦʣʝ ʬʦʨʤʠʨʫʝʪʩʷ ʛʦʪʦʚʥʦʩʪʴ ʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ 

ʦʙʨʘʟʦʚʘʥʠʶ. ɼʘʥʥʘʷ ʮʝʣʴ ʨʝʘʣʠʟʫʶʪʩʷ ʥʘ ʦʙʱʝʫʯʝʙʥʳʭ ʧʨʝʜʤʝʪʘʭ 

ʙʘʟʦʚʦʛʦ ʫʨʦʚʥʷ, ʧʨʦʬʠʣʴʥʳʭ ʫʯʝʙʥʳʭ ʧʨʝʜʤʝʪʘʭ, ʵʣʝʢʪʠʚʥʳʭ ʫʯʝʙʥʳʭ 

ʧʨʝʜʤʝʪʘʭ ʠ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ.  

ʆʩʦʙʫʶ ʨʦʣʴ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʦʧʝʨʝʞʘʶʱʝʛʦ ʨʘʟʚʠʪʠʷ ʚ ʰʢʦʣʝ ʠʛʨʘʝʪ 

ʧʨʝʜʤʝʪ çʊʝʭʥʦʣʦʛʠʷè [3]. ʀʤʝʥʥʦ ʥʘ ʫʨʦʢʘʭ ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ 

ʚʦʩʧʠʪʘʥʠʝ ʪʨʫʜʦʚʳʭ ʢʘʯʝʩʪʚ ʰʢʦʣʴʥʠʢʘ ʠ ʢʘʯʝʩʪʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ 
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ʨʘʟʚʠʪʠʶ ʢʦʥʢʫʨʝʥʪʥʦ ʩʧʦʩʦʙʥʦʡ ʣʠʯʥʦʩʪʠ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʠ ʙʫʜʫʱʝʡ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. ɺ ʨʘʤʢʘʭ ʧʨʝʜʤʝʪʘ çʊʝʭʥʦʣʦʛʠʠè 

ʧʨʦʠʩʭʦʜʠʪ ʟʥʘʢʦʤʩʪʚʦ ʩ ʤʠʨʦʤ ʧʨʦʬʝʩʩʠʡ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʧʨʦʬʦʨʠʝʥʪʘʮʠʷ ʰʢʦʣʴʥʠʢʦʚ ʥʘ ʨʘʙʦʪʫ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʊʝʤ ʩʘʤʳʤ ʥʝʤʘʣʦʚʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ 

ʢʫʨʩʘ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʠ ʧʝʨʝʭʦʜʘ ʦʪ ʦʙʱʝʛʦ ʢ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ ʠ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʇʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʰʢʦʣ ʧʦ ʦʧʝʨʝʞʘʶʱʝʡ ʧʦʜʛʦʪʦʚʢʝ 

ʥʝʦʙʭʦʜʠʤʦ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʴ ʰʢʦʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʠ ʠʥʩʪʠʪʫʪʦʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷ ʨʘʙʦʪʦʜʘʪʝʣʝʡ ʠ ʬʝʜʝʨʘʣʴʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʩʪʨʫʢʪʫʨ ʫʧʨʘʚʣʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʝʤ. 

ʆʧʠʨʘʷʩʴ ʥʘ ʪʨʝʙʦʚʘʥʠʷ ʰʢʦʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʢʦʤʧʝʪʝʥʮʠʠ, ʢʦʪʦʨʳʤʠ ʥʝʦʙʭʦʜʠʤʦ ʦʚʣʘʜʝʪʴ ʦʙʫʯʘʶʱʠʤʩʷ ʜʣʷ 

ʵʬʬʝʢʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʙʫʜʫʱʝʤ, ʢʘʢ ʥʘ ʫʨʦʚʥʝ ʩʨʝʜʥʝʛʦ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʪʘʢ ʠ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʆʧʠʨʘʷʩʴ ʥʘ ʢʦʤʧʝʪʝʥʮʠʠ, ʢʦʪʦʨʳʤʠ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʙʫʜʫʱʠʡ 

ʩʧʝʮʠʘʣʠʩʪ, ʦʨʛʘʥʠʟʫʝʪʩʷ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʫʯʘʱʠʭʩʷ ʠ, ʚ 

ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʢʦʨʨʝʢʪʠʨʫʝʪʩʷ ʧʨʦʮʝʩʩ ʨʝʘʣʠʟʘʮʠʠ ʦʧʝʨʝʞʘʶʱʝʛʦ 

ʨʘʟʚʠʪʠʷ. 
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ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʦʪʢʨʳʪʦʡ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʰʢʦʣʝ ʧʨʦʬʦʨʠʝʥʪʘʮʠʷ 

ʧʨʠʟʚʘʥʘ ʧʦʜʛʦʪʦʚʠʪʴ ʚʳʧʫʩʢʥʠʢʦʚ ʢ ʙʫʜʫʱʝʡ ʪʨʫʜʦʚʦʡ ʞʠʟʥʠ, 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʦʩʦʟʥʘʥʥʦʤʫ ʚʳʙʦʨʫ ʦʙʫʯʘʶʱʠʤʠʩʷ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʠ.  

ʅʘ ʢʘʞʜʦʡ ʩʪʫʧʝʥʠ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʝʜʘʛʦʛ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ 

ʧʨʦʬʦʨʠʝʥʪʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʦʣʞʝʥ ʫʯʠʪʳʚʘʪʴ ʢʘʢ ʣʠʯʥʦʩʪʥʳʝ 

ʠʥʪʝʨʝʩʳ ʢʘʞʜʦʛʦ ʦʙʫʯʘʶʱʝʛʦʩʷ, ʠʭ ʠʥʜʠʚʠʜʫʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ 

ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʩʢʣʦʥʥʦʩʪʠ ʚ ʦʙʫʯʝʥʠʠ, ʪʘʢ ʠ ʟʘʧʨʦʩʳ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʦʙʱʝʩʪʚʘ, ʧʦʪʨʝʙʥʦʩʪʠ ʨʳʥʢʘ ʪʨʫʜʘ [1]. 

ɺ 2015 ʛʦʜʫ ʀʥʥʦʚʘʮʠʦʥʥʳʡ ʮʝʥʪʨ çʉʢʦʣʢʦʚʦè, ʩʦʚʤʝʩʪʥʦ ʩ 

çɸʛʝʥʪʩʪʚʦʤ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʠʥʠʮʠʘʪʠʚè (ɸʉʀ) ʩ ʫʯʝʪʦʤ ʥʦʚʳʭ 



207  

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʘʣʠʡ, ʨʘʟʚʠʪʠʷ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʛʦ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʟʨʘʙʦʪʘʣ ʘʪʣʘʩ ʥʦʚʳʭ ʧʨʦʬʝʩʩʠʡ. ʇʦ 

ʵʪʦʤʫ ʜʦʢʫʤʝʥʪʫ ʢʘʞʜʳʡ ʧʨʘʢʪʠʢʫʶʱʠʡ ʫʯʠʪʝʣʴ ʤʦʞʝʪ ʦʪʩʣʝʜʠʪʴ, ʢʘʢʠʝ 

ʟʥʘʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʠʟʫʯʝʥʠʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʧʨʝʜʤʝʪʘ, ʤʦʛʫʪ 

ʧʦʥʘʜʦʙʠʪʴʩʷ ʚ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ, ʚ ʢʘʢʠʭ ʦʪʨʘʩʣʷʭ ʵʢʦʥʦʤʠʢʠ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʥʠ ʙʫʜʫʪ ʚʦʩʪʨʝʙʦʚʘʥʳ, ʢʘʢʠʝ ʧʨʦʬʝʩʩʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʜʘʥʥʦʡ ʩʬʝʨʦʡ, ʫʞʝ ʧʦʷʚʠʣʠʩʴ ʠʣʠ ʚʦʪ-ʚʦʪ ʧʦʷʚʷʪʩʷ. ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʧʦʟʚʦʣʷʝʪ ʣʫʯʰʝ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʨʳʥʦʢ ʪʨʫʜʘ ʠ ʦʪʩʣʝʞʠʚʘʪʴ ʝʛʦ ʜʠʥʘʤʠʢʫ 

ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʧʨʦʬʦʨʠʝʥʪʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʰʢʦʣʝ [2]. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʧʨʦʬʦʨʠʝʥʪʘʮʠʶ ʢʘʢ ʥʝʦʪʲʝʤʣʝʤʫʶ ʯʘʩʪʴ ʦʙʱʝʛʦ 

ʰʢʦʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʘ ʥʝ ʢʘʢ ʩʫʤʤʫ ʦʪʜʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠ 

ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʧʨʦʙ, ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʙʩʫʜʠʤ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʨʘʙʦʪʳ ʩ ʦʙʫʯʘʶʱʠʤʠʩʷ  

10-11 ʢʣʘʩʩʦʚ ʚ ʨʘʤʢʘʭ ʢʫʨʩʘ ʧʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʨʦʙʦʪʦʪʝʭʥʠʢʝ ʥʘ 

ʧʨʠʤʝʨʝ ʥʦʚʳʭ ʧʨʦʬʝʩʩʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʵʣʝʢʪʨʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʚ 

ʤʝʜʠʮʠʥʝ.  

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʚʥʝʜʨʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʚ ʰʢʦʣʳ ʷʚʣʷʣʩʷ ʠʤʝʥʥʦ ʜʝʬʠʮʠʪ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ 

ʢʘʜʨʦʚ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ. ʇʦʵʪʦʤʫ ʨʘʥʥʷʷ ʧʨʦʬʦʨʠʝʥʪʘʮʠʷ ʦʙʫʯʘʶʱʠʭʩʷ 

ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʚ ʰʢʦʣʝ [3]. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʚ ʭʦʜʝ ʫʨʦʢʘ ʫʯʠʪʝʣʶ ʥʝ ʚʩʝʛʜʘ ʫʜʘʝʪʩʷ ʨʘʩʩʢʘʟʘʪʴ 

ʦʙʫʯʘʶʱʠʤʩʷ ʦ ʧʨʦʬʝʩʩʠʠ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ, ʪʘʢ ʢʘʢ ʚ ʦʩʥʦʚʥʦʤ ʦʥ 

ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʫʶ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʯʘʩʪʴ 

ʧʨʦʬʦʨʠʝʥʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ. ɼʣʷ ʝʝ ʧʦʣʥʦʮʝʥʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʟʘʜʝʡʩʪʚʦʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ: ʢʨʫʞʢʠ, 

ʬʘʢʫʣʴʪʘʪʠʚʥʳʝ ʟʘʥʷʪʠʷ, ʢʣʘʩʩʥʳʝ ʯʘʩʳ, ʢʚʝʩʪʳ, ʵʢʩʢʫʨʩʠʠ ʠ ʧʨ. ʂʨʫʞʢʠ 

ʧʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʨʦʙʦʪʦʪʝʭʥʠʢʝ ʭʦʨʦʰʦ ʧʦʜʭʦʜʷʪ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʟʘʥʷʪʠʡ ʩ ʧʦʜʨʦʩʪʢʘʤʠ, ʧʦʟʚʦʣʷʷ ʚ ʠʛʨʦʚʦʤ ʬʦʨʤʘʪʝ, ʠ ʥʝ 

ʪʦʣʴʢʦ, ʟʥʘʢʦʤʠʪʴ ʦʙʫʯʘʶʱʠʭʩʷ ʩ ʪʦʯʥʳʤʠ ʥʘʫʢʘʤʠ, ʩ ʠʥʞʝʥʝʨʥʳʤʠ 

ʩʧʝʮʠʘʣʴʥʦʩʪʷʤʠ ʠ ʨʘʟʣʠʯʥʳʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʨʘʟʨʘʙʦʪʢʘʤʠ 

ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʧʨʦʬʝʩʩʠʡ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ [4]. 

ɹʠʦʪʝʭʥʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ï ʦʜʥʘ ʠʟ ʪʘʢʠʭ ʩʦʚʨʝʤʝʥʥʳʭ 

ʠʥʞʝʥʝʨʥʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ, ʩ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʠ ʥʫʞʥʦ ʧʦʟʥʘʢʦʤʠʪʴ 

ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʦʚ ʚ ʨʘʤʢʘʭ ʧʨʦʬʦʨʠʝʥʪʘʮʠʦʥʥʳʭ ʟʘʥʷʪʠʡ ʚ ʢʫʨʩʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʨʦʙʦʪʦʪʝʭʥʠʢʠ. 

ʉʧʝʮʠʘʣʠʩʪʳ ʚ ʦʙʣʘʩʪʠ ʙʠʦʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ ʪʝʭʥʦʣʦʛʠʡ ï ʵʪʦ 

ʣʶʜʠ, ʩʧʦʩʦʙʥʳʝ ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʠ ʠʟʦʙʨʝʪʘʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʠʙʦʨʳ ʠ 

ʩʠʩʪʝʤʳ ʤʝʜʠʮʠʥʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʪʴ ʠʭ ʦʙʩʣʫʞʠʚʘʥʠʝ 

ʠ ʫʩʧʝʰʥʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ. ʉʧʝʮʠʘʣʴʥʦʩʪʴ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʠ ʪʝʭʥʠʯʝʩʢʫʶ ʧʦʜʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʛʘʨʤʦʥʠʯʥʦ ʠ 

ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʨʝʰʘʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʫʷ 

ʘʣʛʦʨʠʪʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʝʜʠʮʠʥʳ; ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʥʘ ʨʠʩ. 1 [5]. 
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ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʙʠʦʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ ʪʝʭʥʦʣʦʛʠʡ 

 

ʂʨʘʪʢʦ ʧʝʨʝʯʠʩʣʠʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ, ʢʦʪʦʨʳʤʠ 

ʟʘʥʠʤʘʶʪʩʷ ʩʧʝʮʠʘʣʠʩʪʳ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ: 

ʥʝʡʨʦʠʥʪʝʨʬʝʡʩʳ; ʤʝʜʠʮʠʥʩʢʠʝ ʨʦʙʦʪʳ; ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʪʝʟʦʚ ʠ 

ʠʤʧʣʘʥʪʘʪʦʚ; ʠʥʞʝʥʝʨʠʷ ʪʢʘʥʝʡ (ʩʦʟʜʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʪʢʘʥʝʡ ʠ 

ʦʨʛʘʥʦʚ); ʨʘʟʨʘʙʦʪʢʘ ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ; 

ʧʨʦʜʘʞʘ ʠ ʩʝʨʚʠʩʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʤʝʜʠʮʠʥʩʢʦʡ ʪʝʭʥʠʢʠ; ʪʝʭʥʦʣʦʛʠʠ 

ʦʙʨʘʙʦʪʢʠ ʤʝʜʠʮʠʥʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʜʨ. 

ʂʘʞʫʱʠʝʩʷ ʥʘʤ ʜʘʣʝʢʠʤʠ ʠ ʩʦʚʝʨʰʝʥʥʦ ʬʘʥʪʘʩʪʠʯʝʩʢʠʤʠ, ʫʞʝ 

ʩʝʛʦʜʥʷ ʵʪʠ ʥʘʧʨʘʚʣʝʥʠʷ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʠ ʚʥʝʜʨʷʶʪʩʷ ʚ 

ʧʨʘʢʪʠʯʝʩʢʫʶ ʤʝʜʠʮʠʥʫ. ɺʩʝʚʦʟʤʦʞʥʳʝ ʤʠʢʨʦʜʘʪʯʠʢʠ ʠ ʥʘʥʦʨʦʙʦʪʳ, 

ʠʤʧʣʘʥʪʠʨʫʝʤʳʝ ʧʦʜʢʦʞʥʦ, ʩʧʦʩʦʙʥʳʝ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ 

ʠʟʤʝʨʷʪʴ ʚʩʝ ʚʘʞʥʳʝ ʧʘʨʘʤʝʪʨʳ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ, 3D-ʧʝʯʘʪʴ ʦʨʛʘʥʦʚ ʠ 

ʪʢʘʥʝʡ, ʚʳʩʪʫʧʘʶʱʘʷ ʢʘʢ ʘʣʴʪʝʨʥʘʪʠʚʘ ʟʘʤʝʥʳ ʜʦʥʦʨʩʢʠʭ ʦʨʛʘʥʦʚ, ʘ ʪʘʢʞʝ 

ʢʘʨʜʠʦʩʪʠʤʫʣʷʪʦʨʳ, ʜʝʬʠʙʨʠʣʣʷʪʦʨʳ, ʥʝʠʥʚʘʟʠʚʥʳʝ ʛʣʶʢʦʤʝʪʨʳ, 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʝ ʢʦʥʝʯʥʦʩʪʠ ʠ ʙʠʦʥʠʯʝʩʢʠʝ ʧʨʦʪʝʟʳ ï ʚʩʝ ʵʪʦ ʠ ʤʥʦʛʦʝ 

ʜʨʫʛʦʝ ʫʞʝ ʷʚʣʷʝʪʩʷ ʥʘʰʠʤ ʥʘʩʪʦʷʱʠʤ ʠʣʠ ʙʣʠʞʘʡʰʠʤ ʙʫʜʫʱʠʤ. 
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ʋʞʝ ʩʝʛʦʜʥʷ ʜʝʣʘʶʪʩʷ ʧʝʨʚʳʝ ʧʦʧʳʪʢʠ ʧʨʦʚʝʜʝʥʠʷ ʦʧʝʨʘʮʠʡ ʚ 

ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. ʊʘʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʤʦʛʫʪ ʩʦʚʝʨʰʝʥʥʦ ʠʟʤʝʥʠʪʴ 

ʬʦʨʤʘʪʳ ʧʨʦʬʠʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ. ʄʦʣʦʜʳʝ 

ʤʝʜʠʢʠ ʩʤʦʛʫʪ ʠʟʫʯʘʪʴ ʘʥʘʪʦʤʠʶ ʥʘ ʚʠʨʪʫʘʣʴʥʳʭ ʪʘʙʣʠʮʘʭ ʨʘʩʩʝʯʝʥʠʷ, ʘ 

ʩʦʪʥʠ ʫʯʝʙʥʳʭ ʪʦʤʦʚ ʙʫʜʫʪ ʧʨʝʦʙʨʘʟʦʚʘʥʳ ʚ ʚʠʨʪʫʘʣʴʥʳʝ 3D-ʨʝʰʝʥʠʷ ʠ 

ʤʦʜʝʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. 

ɽʱʝ ʦʜʥʦ ʦʙʰʠʨʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ï ʵʪʦ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, 

ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʩʧʦʩʦʙʝʥ ʧʦʤʦʛʘʪʴ ʚʨʘʯʘʤ ʚ ʧʦʩʪʘʥʦʚʢʝ ʜʠʘʛʥʦʟʘ, 

ʤʦʥʠʪʦʨʠʥʛʝ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʧʘʮʠʝʥʪʦʚ ʠ ʦʧʨʝʜʝʣʝʥʠʠ ʩʪʨʘʪʝʛʠʠ ʠ 

ʪʘʢʪʠʢʠ ʠʭ ʣʝʯʝʥʠʷ. ɼʨʫʛʦʡ ʚʘʞʥʦʡ ʝʛʦ ʟʘʜʘʯʝʡ ʤʦʞʝʪ ʩʪʘʪʴ ʨʘʟʨʘʙʦʪʢʘ 

ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. 

ʆʜʥʦ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘʧʨʘʚʣʝʥʠʡ 

ï ʪʝʣʝʤʝʜʠʮʠʥʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʚ ʢʨʘʪʯʘʡʰʠʝ ʩʨʦʢʠ ʧʨʦʚʦʜʠʪʴ ʜʠʘʛʥʦʩʪʠʢʫ 

ʠ ʩʪʘʚʠʪʴ ʜʠʘʛʥʦʟ ʧʘʮʠʝʥʪʫ, ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʪʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʪʳʩʷʯʠ 

ʢʠʣʦʤʝʪʨʦʚ, ʘ ʪʘʢʞʝ ʧʨʦʚʦʜʠʪʴ ʜʠʩʪʘʥʮʠʦʥʥʳʝ ʢʦʥʩʫʣʴʪʘʮʠʠ ʤʝʞʜʫ 

ʚʨʘʯʘʤʠ, ʧʦʣʫʯʘʪʴ ʧʦʤʦʱʴ ʦʪ ʣʶʙʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʚʩʝʤʫ ʤʠʨʫ, ʚ 

ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ ʧʝʨʝʜʘʚʘʪʴ ʠ ʧʦʣʫʯʘʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ. 

ʉʧʝʮʠʘʣʴʥʦʩʪʴ çɹʠʦʪʝʭʥʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠè ʷʚʣʷʝʪʩʷ 

ʜʦʩʪʘʪʦʯʥʦ ʤʦʣʦʜʦʡ, ʥʦ ʧʨʠ ʵʪʦʤ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʙʳʩʪʨʦ 

ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ, ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ ʚ ʩʠʣʴʥʦʡ ʥʝʭʚʘʪʢʝ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʦʤʧʝʪʝʥʪʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ. 

ʂʘʢ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʨʘʥʝʝ, ʧʝʨʝʯʝʥʴ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ 

ʙʠʦʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʮʠʬʨʦʚʦʤ ʤʠʨʝ ʦʯʝʥʴ ʰʠʨʦʢ ʠ 

ʤʥʦʛʦʦʙʨʘʟʝʥ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʢʘʞʜʦʤʫ ʥʘʡʪʠ ʠ ʚʳʜʝʣʠʪʴ ʯʪʦ-ʪʦ ʠʥʪʝʨʝʩʥʦʝ 

ʜʣʷ ʩʝʙʷ. 

ʆʙʦʙʱʘʷ ʚʩʝ ʚʳʰʝʩʢʘʟʘʥʥʦʝ, ʧʨʠʚʝʜʝʤ ʥʝʩʢʦʣʴʢʦ ʘʨʛʫʤʝʥʪʦʚ ʚ 

ʧʦʣʴʟʫ ʚʥʝʜʨʝʥʠʷ ʟʘʥʷʪʠʡ ʧʦ ʧʨʦʬʦʨʠʝʥʪʘʮʠʠ ʚ ʜʘʥʥʫʶ ʩʧʝʮʠʘʣʴʥʦʩʪʴ ʚ 

ʢʫʨʩ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʚ ʩʪʘʨʰʝʡ ʰʢʦʣʝ: 

¶ ʧʨʦʬʦʨʠʝʥʪʘʮʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʠ 
ʦʙʷʟʘʪʝʣʴʥʳʭ ʟʘʜʘʯ ʫʯʝʙʥʦ-ʚʦʩʧʠʪʘʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʚ ʰʢʦʣʝ; 

¶ ʙʠʦʪʝʭʥʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠ, ʢʘʢ ʠ ʨʦʙʦʪʦʪʝʭʥʠʢʘ, 

ʷʚʣʷʶʪʩʷ ʩʤʝʞʥʦʡ ʦʙʣʘʩʪʴʶ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʠʟʫʯʘʪʴ ʠ ʧʨʦʙʦʚʘʪʴ ʨʘʟʥʳʝ ʥʘʫʢʠ ʠ ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʢʦʥʮʝʥʪʨʠʨʫʷʩʴ ʥʘ ʥʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʭ ʜʣʷ ʢʘʞʜʦʛʦ ʫʯʝʥʠʢʘ; 

¶ ʜʚʫʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʩʧʝʮʠʘʣʴʥʦʩʪʠ (ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʠ ʪʝʭʥʠʯʝʩʢʘʷ 
ʧʦʜʩʠʩʪʝʤʳ) ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʧʨʦʬʦʨʠʝʥʪʘʮʠʦʥʥʳʝ ʟʘʥʷʪʠʷ 

ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ ʩ ʨʘʟʥʳʤ ʧʨʦʬʠʣʝʤ ʧʦʜʛʦʪʦʚʢʠ, ʥʘʧʨʠʤʝʨ, ʚ 

ʤʝʜʠʮʠʥʩʢʠʭ ʠ ʠʥʞʝʥʝʨʥʳʭ ʢʣʘʩʩʘʭ; 

¶ ʩʦʚʨʝʤʝʥʥʳʝ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ, ʩʨʝʜʩʪʚʘ, ʬʦʨʤʳ ʠ 

ʤʝʪʦʜʳ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʳʭ ʟʘʥʷʪʠʡ ʧʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʨʦʙʦʪʦʪʝʭʥʠʢʝ (ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʝ, 

ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ, ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʠ ʜʨ.) ʧʦʟʚʦʣʷʶʪ 
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ʫʚʣʝʢʘʪʝʣʴʥʦ, ʥʘʛʣʷʜʥʦ ʠ ʜʦʩʪʫʧʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʦʨʠʝʥʪʘʮʠʶ ʚ ʰʢʦʣʝ; 

¶ ʠʤʝʥʥʦ ʚ ʩʪʘʨʰʝʡ ʰʢʦʣʝ ʦʙʫʯʘʶʱʠʝʩʷ ʙʦʣʝʝ ʤʦʪʠʚʠʨʦʚʘʥʳ ʥʘ 
ʠʟʫʯʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʯʝʙʥʳʭ ʧʨʝʜʤʝʪʦʚ, ʩʧʦʩʦʙʥʳ ʦʮʝʥʠʚʘʪʴ 

ʩʚʦʠ ʩʧʦʩʦʙʥʦʩʪʠ, ʦʩʚʦʝʥʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ ʠ ʣʠʯʥʦʩʪʥʳʝ ʠʥʪʝʨʝʩʳ 

ʧʨʠ ʦʨʠʝʥʪʠʨʦʚʘʥʠʠ ʥʘ ʙʫʜʫʱʠʝ ʩʪʫʧʝʥʠ ʦʙʨʘʟʦʚʘʥʠʷ.  

ɺ ʟʘʢʣʶʯʝʥʠʝ ʦʪʤʝʪʠʤ, ʯʪʦ ʦʟʥʘʢʦʤʣʝʥʠʝ ʦʙʫʯʘʶʱʠʭʩʷ 10-11 

ʢʣʘʩʩʦʚ ʩ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʨʘʟʚʠʪʠʷ ʙʠʦʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʩʦʚʨʝʤʝʥʥʳʤʠ ʨʘʟʨʘʙʦʪʢʘʤʠ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʩ ʦʧʦʨʦʡ ʥʘ ʜʠʜʘʢʪʠʯʝʩʢʠʝ 

ʨʝʩʫʨʩʳ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʧʦʚʳʰʘʝʪ ʥʝ ʪʦʣʴʢʦ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ, ʥʦ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʥʥʝʡ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʦʨʠʝʥʪʘʮʠʠ ʢʘʞʜʦʛʦ ʦʙʫʯʘʶʱʝʛʦʩʷ ʥʘ ʚʦʩʪʨʝʙʦʚʘʥʥʳʝ 

ʧʨʦʬʝʩʩʠʠ XXI  ʚʝʢʘ. 
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ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʦʮʠʘʣʴʥʳʤ ʟʘʢʘʟʦʤ ʚ ʩʠʩʪʝʤʝ ʦʙʨʘʟʦʚʘʥʠʷ ʜʣʷ 

ʧʝʜʘʛʦʛʦʚ ʦʙʥʦʚʣʷʝʪʩʷ ʠ ʨʝʘʣʠʟʫʝʪʩʷ ʤʘʩʩʘ ʢʫʨʩʦʚ ʧʦʚʳʰʝʥʠʷ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ (ʇʂ ʠ ʇʇ), 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʦʙʫʯʘʶʱʠʭʩʷ ʢ ʩʦʚʨʝʤʝʥʥʦʤʫ ʨʳʥʢʫ 

ʪʨʫʜʘ. ʆʜʥʘʢʦ ʩʝʛʦʜʥʷ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʘ ʧʨʦʙʣʝʤʘ ʢʘʜʨʦʚʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʰʢʦʣʴʥʠʢʦʚ. ʉʨʝʜʠ ʧʨʠʯʠʥ 

ʵʪʦʛʦ ʦʪʤʝʪʠʤ ʧʝʨʝʭʦʜ ʢ ʥʝʜʝʣʠʤʳʤ ʢʣʘʩʩʘʤ, ʟʥʘʯʠʪʝʣʴʥʦʝ ʦʙʥʦʚʣʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ çʊʝʭʥʦʣʦʛʠʷè, ʧʦʷʚʣʝʥʠʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʤʝʩʪ ʧʨʦʚʝʜʝʥʠʷ ʟʘʥʷʪʠʡ (çʂʚʘʥʪʦʨʠʫʤʳè, ʢʦʣʣʝʜʞʠ). ʋʯʠʪʝʣʷ ʚ 

ʩʝʨʴʝʟʥʦʤ ʟʘʤʝʰʘʪʝʣʴʩʪʚʝ ʪʘʢʞʝ ʚ ʩʚʷʟʠ ʩ ʧʨʝʜʩʪʦʷʱʠʤ ʚʚʝʜʝʥʠʝʤ ʚ 

ʜʝʡʩʪʚʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʧʝʜʘʛʦʛʘ. ɿʘʤʳʢʘʝʪ ʥʘʰ ʧʝʨʝʯʝʥʴ 

ʪʝʥʜʝʥʮʠʷ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʦʣʠʤʧʠʘʜʥʦʛʦ ʜʚʠʞʝʥʠʷ ʅʘʮʠʦʥʘʣʴʥʦʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠʥʠʮʠʘʪʠʚʳ (ʅʊʀ) ʠ Worldskills, ʢ ʢʦʪʦʨʳʤ ʦʙʲʝʢʪʠʚʥʦ 

ʥʝ ʛʦʪʦʚʳ ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʘʢʪʠʢʫʶʱʠʭ ʫʯʠʪʝʣʝʡ, ʚ ʪ.ʯ. ʧʦ ʥʝʟʘʚʠʩʷʱʠʤ ʦʪ 

ʥʠʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʤ. 

ʎʝʣʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʧʠʩʘʥʠʝ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ 

ʢʘʜʨʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ 

ʰʢʦʣʴʥʠʢʦʚ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʤʝʨʦʧʨʠʷʪʠʡ. 
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ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. 
ʄʘʪʝʨʠʘʣʳ: ʤʝʪʦʜʦʣʦʛʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ IDEF0, 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʩʪʘʥʜʘʨʪ çʇʝʜʘʛʦʛè, ʘʪʣʘʩ ʥʦʚʳʭ ʧʨʦʬʝʩʩʠʡ 2.0, 

ʩʪʘʥʜʘʨʪʳ WorldSkills, ʤʘʪʨʠʮʘ ʅʊʀ, ʥʘʮʠʦʥʘʣʴʥʘʷ ʨʘʤʢʘ ʢʚʘʣʠʬʠʢʘʮʠʡ 

ʈʌ (ʅʈʂ ʈʌ).  

ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ: ʤʝʪʦʜ ʘʥʘʣʠʟʘ ʩʠʩʪʝʤ ʟʥʘʥʠʡ, 

ʘʙʩʪʨʘʛʠʨʦʚʘʥʠʝ ʠ ʢʦʥʢʨʝʪʠʟʘʮʠʷ, ʘʥʘʣʦʛʠʷ.  

ʕʤʧʠʨʠʯʝʩʢʠʝ ʤʝʪʦʜʳ (ʧʨʠʝʤʳ ʠ ʦʧʝʨʘʮʠʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ): ʠʟʫʯʝʥʠʝ ʣʠʪʝʨʘʪʫʨʳ, ʜʦʢʫʤʝʥʪʦʚ ʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʜʝ̫ʪʝʣʴʥʦʩʪʠ, ʥʘʙʣʶʜʝʥʠʝ, ʦʧʨʦʩ (ʫʩʪʥʳʡ ʠ ʧʠʩʴʤʝʥʥʳʡ).  

ʕʤʧʠʨʠʯʝʩʢʠʝ ʤʝʪʦʜʳ (ʩʧʦʩʦʙʳ ʠ ʬʦʨʤʳ ʦʨʛʘʥʠʟʘʮʠʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ): ʦʙʩʣʝʜʦʚʘʥʠʝ; ʤʦʥʠʪʦʨʠʥʛ; ʠʟʫʯʝʥʠʝ ʠ 

ʦʙʦʙʱʝʥʠʝ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʦʧʳʪʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʋʯʠʪʝʣʷ ʪʝʭʥʦʣʦʛʠʠ ʩʝʛʦʜʥʷ ï ʵʪʦ ʧʝʜʘʛʦʛʠ, ʢʦʪʦʨʳʝ ʧʨʠʰʣʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʧʨʝʜʤʝʪʥʫʶ ʦʙʣʘʩʪʴ ʨʘʟʥʳʤʠ ʩʧʦʩʦʙʘʤʠ. ʂʪʦ-ʪʦ ʦʯʥʦ 

ʠʣʠ ʟʘʦʯʥʦ ʦʢʦʥʯʠʣ ʚʫʟ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ/ʧʨʦʬʠʣʶ ʠʣʠ ʧʦʣʫʯʘʣ ʚʪʦʨʦʝ 

ʚʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʠʥʳʝ ʦʩʚʦʠʣʠ ʧʨʦʛʨʘʤʤʫ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ ʦʙʲʝʤʦʤ ʦʪ 250 ʯʘʩʦʚ. ʇʦʟʜʥʝʝ ʚ ʫʩʣʦʚʠʷʭ ʨʘʟʣʠʯʠʡ ʚ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʷʭ ʨʘʩʧʦʣʦʞʝʥʠʷ ʰʢʦʣʳ, ʫʯʝʙʥʦ-ʤʘʪʝʨʠʘʣʴʥʦʡ 

ʙʘʟʳ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʥʪʠʥʛʝʥʪʘ ʦʙʫʯʘʶʱʠʭʩʷ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ 

ʜʠʥʘʤʠʢʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʨʦʩʪʘ ʦʜʥʠʭ ʫʯʠʪʝʣʝʡ ʨʘʜʫʝʪ, ʘ ʜʨʫʛʠʭ ï 

ʦʩʪʘʚʣʷʝʪ ʞʝʣʘʪʴ ʣʫʯʰʝʛʦ. 

ɺ ʥʘʰʝʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʩʠʩʪʝʤʘ ʤʝʨʦʧʨʠʷʪʠʡ ʢʘʜʨʦʚʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʰʢʦʣʴʥʠʢʦʚ 

ʚʢʣʶʯʘʝʪ ʨʷʜ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʜʝʡʩʪʚʠʡ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ 

ʜʠʘʛʨʘʤʤʳ ʧʦʪʦʢʘ (ʈʠʩ. 1). ɼʠʘʛʨʘʤʤʘ ʧʦʪʦʢʘ, ʧʦʩʪʨʦʝʥʥʘʷ ʥʘ ʦʩʥʦʚʝ 

ʤʝʪʦʜʦʣʦʛʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ IDEF0, ʧʦʟʚʦʣʷʝʪ 

ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʜʝʪʘʣʠ ʧʨʦʮʝʩʩʘ, ʦʙʲʝʜʠʥʠʚ ʚ ʣʦʛʠʯʝʩʢʫʶ ʮʝʧʦʯʢʫ 

ʦʪʜʝʣʴʥʳʝ ʜʝʡʩʪʚʠʷ, ʩʚʷʟʘʚ ʠʭ ʩ ʥʝʦʙʭʦʜʠʤʳʤʠ ʨʝʩʫʨʩʘʤʠ ʠ 

ʜʦʢʫʤʝʥʪʘʮʠʝʡ, ʘ ʪʘʢʞʝ ʦʞʠʜʘʝʤʳʤʠ ʧʨʦʤʝʞʫʪʦʯʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ. 

ʇʨʝʜʩʪʘʚʠʤ ʢʦʨʦʪʢʦ ʩʦʜʝʨʞʘʥʠʝ ʜʠʘʛʨʘʤʤʳ ʧʦʪʦʢʘ.  

1) ʌʦʨʤʘʣʠʟʘʮʠʷ ʩʧʨʦʩʘ ʥʘ ʥʦʚʳʝ ʢʦʤʧʝʪʝʥʮʠʠ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ 

ʨʝʰʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ ʚ ʠʟʤʝʥʷʶʱʠʭʩʷ ʫʩʣʦʚʠʷʭ ï ʧʝʨʚʦʝ 

ʤʝʨʦʧʨʠʷʪʠʝ, ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʩʪʘʪʴ ʦʪʧʨʘʚʥʦʡ ʪʦʯʢʦʡ ʜʣʷ ʨʘʙʦʪʳ ʩ ʢʘʞʜʳʤ 

ʫʯʠʪʝʣʝʤ. ʕʪʦ ʤʝʨʦʧʨʠʷʪʠʝ ʥʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʟʦʚʳʡ ʭʘʨʘʢʪʝʨ. ʅʘʧʨʦʪʠʚ, 

ʧʝʜʘʛʦʛʫ ʚ ʯʘʩʪʥʦʩʪʠ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʢʦʥʢʫʨʝʥʪʥʦʛʦ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʨʠ ʘʪʪʝʩʪʘʮʠʠ ʠʣʠ ʧʝʨʝʭʦʜʝ ʚ ʥʦʚʫʶ ʰʢʦʣʫ. 

 



214  

 
 

ʈʠʩ. 1. ʂʘʜʨʦʚʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ  

ʩʦʚʨʝʤʝʥʥʳʭ ʰʢʦʣʴʥʠʢʦʚ 
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ʂʣʶʯʝʚʳʤ ʨʝʩʫʨʩʦʤ ʜʦʣʞʝʥ ʚʳʩʪʫʧʠʪʴ ʮʝʥʪʨ ʵʚʘʣʶʘʮʠʠ (ʦʮʝʥʢʠ ʠ 

ʢʦʨʨʝʢʪʠʨʦʚʢʠ) ʛʦʪʦʚʥʦʩʪʠ ʧʝʜʘʛʦʛʘ ʢ ʨʝʘʣʠʟʘʮʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʇʨʠʦʨʠʪʝʪʥʦʝ ʟʥʘʯʝʥʠʝ ʵʪʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʘʚʠʛʘʮʠʠ ʧʝʜʘʛʦʛʘ ʚ ʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʨʦʩʪʝ. 

ɼʦʢʫʤʝʥʪʘʮʠʷ ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʜʦʣʞʥʘ ʚʢʣʶʯʘʪʴ ʧʨʦʬʩʪʘʥʜʘʨʪ çʇʝʜʘʛʦʛè, 

ʩʪʘʥʜʘʨʪʳ WorldSkills. ʆ ʩʪʘʥʜʘʨʪʘʭ WorldSkills ʤʳ ʫʧʦʤʠʥʘʝʤ ʟʜʝʩʴ, ʠʤʝʷ 

ʚʚʠʜʫ ʢʦʥʢʫʨʩʥʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ ʩʦʨʝʚʥʦʚʘʥʠʷ ʧʦ ʢʦʤʧʝʪʝʥʮʠʠ çʋʯʠʪʝʣʴ 

ʪʝʭʥʦʣʦʛʠʠè, ʘ ʥʝ ʨʝʛʣʘʤʝʥʪʳ ʜʣʷ ʯʝʤʧʠʦʥʘʪʘ ʩʨʝʜʠ ʜʝʪʝʡ. 

ʆʪʤʝʪʠʤ, ʯʪʦ, ʥʘʧʨʠʤʝʨ, ʚ ʂʌʋ ʩ 2016 ʛʦʜʘ ʩʝʨʪʠʬʠʢʘʮʠʷ 

ʢʚʘʣʠʬʠʢʘʮʠʡ ʚʳʧʫʩʢʥʠʢʦʚ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʜʛʦʪʦʚʢʠ 

ʧʨʦʚʦʜʠʪʩʷ ʝʞʝʛʦʜʥʦ. ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʩʨʘʚʥʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʩʝʨʪʠʬʠʢʘʮʠʠ ʩ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠʪʦʛʦʚʦʡ ʘʪʪʝʩʪʘʮʠʝʡ, ʘ ʪʘʢʞʝ ʥʘʤʝʪʠʪʴ ʪʦʯʢʠ ʨʦʩʪʘ 

ʩʘʤʠʭ ʚʳʧʫʩʢʥʠʢʦʚ ʠ ʦʧʨʝʜʝʣʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʚ 

ʨʝʘʣʠʟʘʮʠʠ ʆʇʆʇ ɺʆ ʧʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ.  

ɺʦʟʚʨʘʱʘʷʩʴ ʦʪ ʧʨʠʚʝʜʝʥʥʦʛʦ ʧʨʠʤʝʨʘ ʢ ʥʘʰʝʡ ʩʠʩʪʝʤʝ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʫʪʦʯʥʠʤ, ʯʪʦ ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʨʝʯʴ ʠʜʝʪ ʥʝ ʪʦʣʴʢʦ ʦ 

ʚʳʧʫʩʢʥʠʢʘʭ, ʥʦ ʠ ʦʙ ʫʯʠʪʝʣʷʭ ʪʝʭʥʦʣʦʛʠʠ ʚ ʮʝʣʦʤ. ʀ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʡ 

ʵʢʟʘʤʝʥ ʧʦ ʩʪʘʥʜʘʨʪʘʤ WorldSkills ʨʘʩʩʤʦʪʨʝʥ ʟʜʝʩʴ ʢʘʢ ʬʦʨʤʘ ʦʮʝʥʢʠ, 

ʢʦʪʦʨʘʷ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʧʦʟʥʘʢʦʤʠʪ ʧʝʜʘʛʦʛʦʚ ʩ ʵʪʠʤ ʢʦʥʢʫʨʩʥʳʤ 

ʜʚʠʞʝʥʠʝʤ, ʘ ʩ ʜʨʫʛʦʡ ï ʧʦʩʣʫʞʠʪ ʩʚʦʝʛʦ ʨʦʜʘ ʠʥʩʪʨʫʤʝʥʪʦʤ 

ʛʝʡʤʠʬʠʢʘʮʠʠ ʵʚʘʣʶʘʮʠʠ ʛʦʪʦʚʥʦʩʪʠ ʧʝʜʘʛʦʛʘ ʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. 

2) ʆʧʨʝʜʝʣʝʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʨʦʩʪʘ ʧʝʜʘʛʦʛʘ (ʚ ʪ.ʯ. ʨʦʩʪʘ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʥʦʚʳʭ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ) ï ʚʪʦʨʦʝ ʤʝʨʦʧʨʠʷʪʠʝ ʧʨʝʜʣʘʛʘʝʤʦʡ ʩʠʩʪʝʤʳ 

ʨʘʙʦʪʳ ʩ ʧʝʜʘʛʦʛʘʤʠ.  

ʆʩʦʙʝʥʥʦʩʪʴ ʥʘʰʝʛʦ ʧʨʝʜʣʦʞʝʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʫʯʠʪʝʣʶ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʜʠʥʘʤʠʢʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʝʛʦ ʧʦʜʦʧʝʯʥʳʭ ʠ ʥʦʚʳʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʧʦʩʣʝʜʥʠʭ.  

3) ʄʝʥʝʜʞʤʝʥʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʨʦʩʪʘ ʧʝʜʘʛʦʛʘ ï ʪʨʝʪʴʝ 

ʤʝʨʦʧʨʠʷʪʠʝ. ɻʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʨʝʯʴ ʠʜʝʪ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʬʦʨʤʘʪʘ 

çʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡè ʚ ʧʨʦʛʨʘʤʤʘʭ ʇʂ ʠ ʇʇ ʧʝʜʘʛʦʛʦʚ. 

ʈʝʘʣʠʟʘʮʠʷ ʪʘʢʦʛʦ ʬʦʨʤʘʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʦʟʤʦʞʥʳʤ ʚʦ 

ʤʥʦʛʦʤ ʙʣʘʛʦʜʘʨʷ ʭʦʨʦʰʝʤʫ ʨʘʟʚʠʪʠʶ, ʥʘʧʨʠʤʝʨ, ʤʘʩʩʦʚʳʭ ʦʪʢʨʳʪʳʭ 

ʦʥʣʘʡʥ-ʢʫʨʩʦʚ (ʄʆʆʂ).  

ɺ ʂʌʋ ʚ ʧʦʜʛʦʪʦʚʢʫ (ʇʂ ʠ ʇʇ) ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʢʘʜʨʦʚ ʚʦʚʣʝʯʝʥʳ 

ʢʘʢ ɽʣʘʙʫʞʩʢʠʡ ʠʥʩʪʠʪʫʪ, ʀʥʩʪʠʪʫʪ ʧʩʠʭʦʣʦʛʠʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʇʨʠʚʦʣʞʩʢʠʡ ʮʝʥʪʨ ʇʂ ʠ ʇʇ ʨʘʙʦʪʥʠʢʦʚ ʦʙʨʘʟʦʚʘʥʠʷ, ʪʘʢ ʠ ʧʨʦʬʠʣʴʥʳʝ 

ʠʥʩʪʠʪʫʪʳ/ʬʘʢʫʣʴʪʝʪʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʚʪʦʨʘʤʠ ʄʆʆʂ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʤ ʨʘʙʦʪʥʠʢʘʤ ʚʳʩʪʫʧʘʶʪ ʫʟʢʠʝ ʩʧʝʮʠʘʣʠʩʪʳ 

ʧʦ ʬʠʟʠʢʝ, ʭʠʤʠʠ, ʙʠʦʣʦʛʠʠ, ʠʥʬʦʨʤʘʪʠʢʝ, é ʠ, ʨʘʟʫʤʝʝʪʩʷ, ʢʦʨʧʫʩ 

ʫʯʝʥʳʭ-ʧʝʜʘʛʦʛʦʚ ʠ ʧʩʠʭʦʣʦʛʦʚ. 

ʂ ʦʩʦʙʝʥʥʦʩʪʷʤ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʧʨʦʜʫʢʪʘ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʪʘʢʞʝ ʠ ʪʦ, 
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ʯʪʦ ʢʫʨʩʳ ʥʝ ʪʦʣʴʢʦ ʬʦʨʤʠʨʫʶʪ ʢʦʤʧʝʪʝʥʮʠʠ, ʥʦ ʠ ʜʝʤʦʥʩʪʨʠʨʫʶʪ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʚ ʞʠʟʥʠ, ʘ ʪʘʢʞʝ ʨʘʟʚʠʪʠʷ ʜʦ ʫʨʦʚʥʷ, 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤʧʝʪʝʥʮʠʡ ʚ ʨʘʟʣʠʯʥʳʭ 

ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʷʭ, ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʪʝʤʘʭ, ʧʨʦʝʢʪʘʭ. 

4) ʇʦʜʜʝʨʞʘʥʠʝ ʛʦʪʦʚʥʦʩʪʠ ʧʝʜʘʛʦʛʘ ʢ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʢʘʯʝʩʪʚʘ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʰʢʦʣʴʥʠʢʦʚ ï ʯʝʪʚʝʨʪʦʝ 

ʤʝʨʦʧʨʠʷʪʠʝ. ʈʝʯʴ, ʧʦ ʩʫʪʠ, ʦ ʛʘʨʘʥʪʠʠ ʢʘʯʝʩʪʚʘ ʛʦʪʦʚʥʦʩʪʠ ʧʝʜʘʛʦʛʘ ʢ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʢʘʯʝʩʪʚʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʇʨʠ ʵʪʦʤ ʧʦʜ 

ʛʘʨʘʥʪʠʝʡ ʢʘʯʝʩʪʚʘ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʝʛʦ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʦʙʝʩʧʝʯʝʥʠʝ, 

ʫʧʨʘʚʣʝʥʠʝ, ʫʣʫʯʰʝʥʠʝ ʠ ʦʮʝʥʢʘ. 
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CONTENT DEVELOPMENT PROBLEM FOR TRAINING MODERN 

TEACHER OF TECHNOLOGY  

 

Abstract. The article deals with current problems of modern technology 

education. The development of end-to-end digital technologies requires a 

revision of the content of modern technology teacher training. Teaching to many 

disciplines requires a convergent approach. 
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advanced training of future technology teachers. 

 

ʉʝʛʦʜʥʷ ʦʯʝʥʴ ʦʩʪʨʦ ʩʪʦʠʪ ʚʦʧʨʦʩ ʧʦʜʛʦʪʦʚʢʠ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʪʝʭʥʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ. ʇʦʩʪʦʷʥʥʦ ʨʘʩʪʫʱʠʡ ʩʧʨʦʩ ʥʘ 

ʜʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʜʣʷ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʪʨʝʙʫʝʪ ʦʩʥʦʚʘʪʝʣʴʥʦʛʦ 

ʧʝʨʝʩʤʦʪʨʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʧʨʦʛʨʘʤʤ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʧʦ ʧʨʦʬʠʣʶ ʧʦʜʛʦʪʦʚʢʠ 

çʊʝʭʥʦʣʦʛʠʷè. ʀʤʝʥʥʦ ʙʫʜʫʱʠʡ ʫʯʠʪʝʣʴ ʪʝʭʥʦʣʦʛʠʠ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʬʝʜʝʨʘʣʴʥʳʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʠ 

ʢʦʥʮʝʧʮʠʝʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʜʦʣʞʝʥ ʦʙʝʩʧʝʯʠʪʴ ʧʦʥʠʤʘʥʠʝ 

ʦʙʫʯʘʶʱʠʤʠʩʷ ʦʙʱʝʤʠʨʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʠ ʮʠʬʨʦʚʠʟʘʮʠʠ 

ʦʙʱʝʩʪʚʘ.  

ʄʥʦʛʦʬʘʢʪʦʨʥʳʡ ʘʥʘʣʠʟ ʫʯʝʙʥʳʭ ʧʣʘʥʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ 

ʦʬʠʮʠʘʣʴʥʳʭ ʩʘʡʪʘʭ ʨʷʜʘ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʚʫʟʦʚ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ 

ʧʦʜʛʦʪʦʚʢʠ 44.03.01 çʇʝʜʘʛʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝè ʠ 44.03.05 

çʇʝʜʘʛʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ (ʩ ʜʚʫʤʷ ʧʨʦʬʠʣʷʤʠ ʧʦʜʛʦʪʦʚʢʠ)è ʧʦ 

ʧʨʦʬʠʣʶ çʊʝʭʥʦʣʦʛʠʷè, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʝʜʤʝʪʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʫʯʠʪʝʣʷ 

ʪʝʭʥʦʣʦʛʠʠ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʪʨʘʜʠʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʠ ʦʙʱʠʭ ʚʦʧʨʦʩʘʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ɺ ʫʯʝʙʥʳʭ ʧʣʘʥʘʭ  ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʧʨʦʛʨʘʤʤ ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʠʩʮʠʧʣʠʥʳ ʧʦ: ʦʙʨʘʙʦʪʢʝ 

ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʤʘʰʠʥʦʚʝʜʝʥʠʶ, ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ 

ʦʙʨʘʙʦʪʢʝ ʤʘʪʝʨʠʘʣʦʚ, ʤʘʰʠʥʘʤ ʠ ʤʝʭʘʥʠʟʤʘʤ, ʵʣʝʢʪʨʦ- ʠ ʨʘʜʠʦʪʝʭʥʠʢʝ, 

ʵʣʝʢʪʨʦʥʠʢʝ, ʥʘʯʝʨʪʘʪʝʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ ʠ ʪ.ʜ.   

ʆʜʥʘʢʦ, ʦʯʝʥʴ ʤʘʣʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦ ʧʨʦʬʠʣʶ 

çʊʝʭʥʦʣʦʛʠʷè, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʜʠʩʮʠʧʣʠʥʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ 

ʪʝʭʥʦʣʦʛʠʷʤʠ, ʢʘʢ ʠʥʬʦʨʤʘʪʠʟʘʮʠʷ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʣʦʛʠʩʪʠʢʠ, ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʠ Smart-ʪʝʭʥʦʣʦʛʠʠ, 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʝ, 

ʫʧʨʘʚʣʝʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ, 

ʚʠʨʪʫʘʣʠʟʘʮʠʷ ʠ ʮʠʬʨʦʚʦʝ ʟʨʝʥʠʝ, ʤʠʢʨʦʪʝʭʥʦʣʦʛʠʠ ʠ 

ʤʠʢʨʦʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ, ʩʦʚʨʝʤʝʥʥʳʝ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʝ 
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ʪʝʭʥʦʣʦʛʠʠ, ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ, ʥʘʥʦʵʣʝʢʪʨʦʥʠʢʘ, ʥʘʥʦʤʝʪʨʦʣʦʛʠʷ, 

ʥʘʥʦʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʥʘʥʦʧʨʦʤʳʰʣʝʥʥʦʩʪʴ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʜʛʦʪʦʚʢʘ 

ʙʫʜʫʱʠʭ ʫʯʠʪʝʣʝʡ ʪʝʭʥʦʣʦʛʠʠ ʚ ʦʙʱʝʤ ʩʝʛʦʜʥʷ ʥʝ ʦʙʣʘʜʘʝʪ ʦʧʝʨʝʞʘʶʱʠʤ 

ʧʦʪʝʥʮʠʘʣʦʤ.   

ʅʘʜʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʜʠʩʮʠʧʣʠʥ ʚ ʫʯʝʙʥʳʝ ʧʣʘʥʳ 

ʧʨʠʚʝʜʝʪ ʢ ʠʟʤʝʥʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʦʙʱʝʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʙʫʜʫʱʠʭ 

ʫʯʠʪʝʣʝʡ ʪʝʭʥʦʣʦʛʠʠ. ɺ ʧʨʦʮʝʩʩʝ ʦʙʱʝʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʜʦʣʞʥʘ 

ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥʘ ʛʦʪʦʚʥʦʩʪʴ ʦʙʫʯʘʶʱʠʭʩʷ ʢ ʦʩʚʦʝʥʠʶ ʥʦʚʳʭ ʠ 

ʩʣʦʞʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʝʡ, ʟʘʣʦʞʝʥ 

ʬʫʥʜʘʤʝʥʪ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʜʣʷ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩ ʫʯʝʪʦʤ ʪʝʭʥʦʣʦʛʠʡ 

ʙʫʜʫʱʝʛʦ. 

ɺʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ, ʢʘʢ ʨʝʘʣʠʟʦʚʘʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʧʨʦʛʨʘʤʤʫ, ʛʜʝ 

ʥʘʨʷʜʫ ʩ ʚʘʞʥʳʤʠ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʜʠʩʮʠʧʣʠʥʘʤʠ ʚʢʣʶʯʝʥʳ ʩʦʚʨʝʤʝʥʥʳʝ 

ʜʠʩʮʠʧʣʠʥʳ, ʧʨʠ ʵʪʦʤ ʦʙʱʘʷ ʪʨʫʜʦʝʤʢʦʩʪʴ ʜʠʩʮʠʧʣʠʥ ʬʠʢʩʠʨʦʚʘʥʘ 

ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ.  

ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʦʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʤʦʜʝʨʥʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʥʚʝʨʛʝʥʪʥʦʛʦ ʧʦʜʭʦʜʘ. ʇʨʠ ʵʪʦʤ ʧʦʜ ʢʦʥʚʝʨʛʝʥʪʥʳʤ 

ʧʦʜʭʦʜʦʤ ʤʳ ʧʦʥʠʤʘʝʤ, ʥʝ ʤʝʭʘʥʠʯʝʩʢʦʝ ʩʤʝʰʝʥʠʝ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 

ʫʯʝʙʥʳʭ ʜʠʩʮʠʧʣʠʥ, ʪʝʤ ʠ ʨʘʟʜʝʣʦʚ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʝʡ, ʘ ʢʘʢ 

ʥʝʦʙʭʦʜʠʤʦʝ ʫʩʣʦʚʠʝ ʚ ʧʨʦʮʝʩʩʝ ʫʩʚʦʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ 

ʙʫʜʫʱʝʛʦ, ʩʚʷʟʘʥʥʳʭ ʠ ʠʥʬʦʨʤʘʪʠʟʘʮʠʝʡ, ʪʝʭʥʦʣʦʛʠʟʘʮʠʝʡ ʠ 

ʮʠʬʨʦʚʠʟʘʮʠʝʡ ʦʙʱʝʩʪʚʘ ʠ ʵʢʦʥʦʤʠʢʠ.  
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ʇʨʦʙʣʝʤʘ ʠʥʪʝʛʨʘʮʠʠ ʚ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʝ ʩʪʘʣʘ 

ʥʦʩʠʪʴ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʥʘʫʢʝ 

ʥʘ ʨʫʙʝʞʝ XX-XXI  ʩʪʦʣʝʪʠʡ, ʯʪʦ ʥʘʰʣʦ ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ ʚ ʮʝʣʦʤ ʨʷʜʝ 

ʨʘʙʦʪ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ. ʊʘʢ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ ʘʩʧʝʢʪ ʧʨʦʙʣʝʤʳ ʧʨʝʜʩʪʘʚʣʝʥ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʅ.ʂ. ʏʘʧʘʝʚʘ çʉʪʨʫʢʪʫʨʘ ʠ ʩʦʜʝʨʞʘʥʠʝ ʪʝʦʨʝʪʠʢʦ-

ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʠʥʪʝʛʨʘʮʠʠè [7], ʚ 

ʢʦʪʦʨʦʡ ʘʚʪʦʨ ʥʝ ʪʦʣʴʢʦ ʨʘʩʢʨʳʚʘʝʪ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʠʯʠʥʳ 

ʧʦʷʚʣʝʥʠʷ ʠʥʪʝʨʝʩʘ ʢ ʧʦʷʚʣʝʥʠʶ ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʝ, ʦʧʠʩʳʚʘʝʪ ʩʢʣʘʜʳʚʘʶʱʠʡʩʷ 

ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʧʦʥʷʪʠʡʥʦ-ʪʝʨʤʠʥʦʣʦʛʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ, ʥʦ ʠ ʦʧʨʝʜʝʣʷʝʪ 
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çʜʚʠʞʫʱʠʝ ʩʠʣʳ, ʤʝʭʘʥʠʟʤʳ ʠ ʤʦʜʝʣʠ ʨʝʘʣʠʟʘʮʠʠ ʠʥʪʝʛʨʘʪʠʚʥʦ-

ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠè. ɸʥʘʣʠʟʫ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʘʩʧʝʢʪʘ 

ʠʥʪʝʛʨʘʮʠʠ ʧʦʩʚʷʱʝʥʳ ʨʘʙʦʪʳ ɻ.ʄ. ɼʦʙʨʦʚʘ, ɺ.ʄ. ʄʘʢʩʠʤʦʚʦʡ, 

ʉ.ɺ. ʆʤʝʣʴʯʝʥʢʦ ʠ ʜʨ. ʊʘʢ, ʚ ʯʘʩʪʥʦʩʪʠ, ʆʤʝʣʴʯʝʥʢʦ ʉ.ɺ., ʦʧʠʩʳʚʘʷ 

ʠʩʪʦʨʠʶ ʨʘʟʚʠʪʠʷ ʠʥʪʝʛʨʘʮʠʠ ʚ ʧʝʜʘʛʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ, ʦʪʤʝʯʘʝʪ, ʯʪʦ 

çʫʩʠʣʠʷʤʠ ʫʯʝʥʳʭ-ʧʝʜʘʛʦʛʦʚ ʙʳʣʘ ʩʦʟʜʘʥʘ ʜʦʩʪʘʪʦʯʥʦ ʩʪʨʦʡʥʘʷ ʩʠʩʪʝʤʘ 

ʚʟʛʣʷʜʦʚ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʨʘʩʢʨʳʚʘʶʱʠʭ ʧʦʥʷʪʠʝ ʠʥʪʝʛʨʘʮʠʠ ʚ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ. ɺ ʮʝʣʦʤ, ʧʦʜ ʠʥʪʝʛʨʘʮʠʝʡ ʧʦʥʠʤʘʝʪʩʷ 

ʦʙʲʝʜʠʥʝʥʠʝ ʚ ʠʟʚʝʩʪʥʳʭ ʧʨʝʜʝʣʘʭ, ʚ ʦʜʥʦʤ ʫʯʝʙʥʦʤ ʧʨʝʜʤʝʪʝ, 

ʦʙʦʙʱʝʥʥʳʭ ʟʥʘʥʠʡ ʪʦʡ ʠʣʠ ʠʥʦʡ ʥʘʫʯʥʦʡ ʦʙʣʘʩʪʠè [5]. ɹʝʟʫʩʣʦʚʥʦ, ʵʪʦ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʟʘʠʤʥʦʝ ʩʦʛʣʘʩʦʚʘʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʠ ʦʙʲʝʤʘ ʫʯʝʙʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʧʦ ʨʘʟʣʠʯʥʳʤ ʫʯʝʙʥʳʤ ʜʠʩʮʠʧʣʠʥʘʤ. ɺ.ʉ. ɹʝʟʨʫʢʦʚʘ, 

ʨʘʩʩʤʘʪʨʠʚʘʷ ʠʥʪʝʛʨʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʠ 

ʧʨʘʢʪʠʢʝ ʩ ʧʦʟʠʮʠʠ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ, ʜʝʣʘʝʪ ʚʳʚʦʜ, ʯʪʦ ʠʥʪʝʛʨʘʮʠʷ ʚ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ ï ʵʪʦ ʦʧʨʝʜʝʣʝʥʠʝ ʚʳʩʰʝʡ ʬʦʨʤʳ ʚʟʘʠʤʦʩʚʷʟʠ ʠ 

ʚʳʨʘʞʘʝʪ ʝʜʠʥʩʪʚʦ ʚʩʝʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʚʩʝʡ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʦʧʨʝʜʝʣʷʷ ʝʝ ʩʦʜʝʨʞʘʥʠʝ [1]. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʠʥʪʝʛʨʘʮʠʷ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʧʨʝʜʤʝʪʦʤ ʠʟʫʯʝʥʠʷ ʜʣʷ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʝʜʘʛʦʛʦʚ-ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ. ʊʘʢ, ʚ ʨʘʙʦʪʘʭ ʉ.ʖ. ɹʫʨʠʣʦʚʦʡ, 

ɺ.ɺ. ɻʫʟʝʝʚʘ, ɺ.ʄ. ʇʘʥʬʠʣʦʚʦʡ ʠ ʜʨ. ʠʩʩʣʝʜʫʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʪʝʦʨʝʪʠʯʝʩʢʠʝ 

ʘʩʧʝʢʪʳ ʧʨʦʙʣʝʤʳ, ʥʦ ʠ ʧʨʝʜʣʘʛʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʫʪʠ ʚʥʝʜʨʝʥʠʷ 

ʠʥʪʝʛʨʘʮʠʠ ʚ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʨʘʙʦʪʳ, 

ʧʦʩʚʷʱʝʥʥʳʝ ʠʟʫʯʝʥʠʶ ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʚʳʩʰʝʤ 

ʦʙʨʘʟʦʚʘʥʠʠ. ʊʘʢ, ɽ.ʄ. ʉʪʨʠʞʝʚʩʢʘʷ ʩʯʠʪʘʝʪ, ʯʪʦ ʠʥʪʝʛʨʘʮʠʦʥʥʳʝ 

ʧʦʜʭʦʜʳ ʚ ʦʙʫʯʝʥʠʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʚʫʟʝ [6]. 

ʇʦʜʛʦʪʦʚʢʘ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʢʘʜʨʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʥʘ 

ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ, 

ʧʨʝʜʧʦʣʘʛʘʶʱʝʛʦ ʚʟʘʠʤʦʩʚʷʟʴ ʚʩʝʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ī 

ʩʦʜʝʨʞʘʥʠʷ ʦʙʫʯʝʥʠʷ, ʝʛʦ ʬʦʨʤ ʠ ʤʝʪʦʜʦʚ. ʀʥʪʝʛʨʠʨʦʚʘʥʥʘʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʢʘʜʨʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʬʠʣʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʘʢʪʠʚʠʟʘʮʠʶ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʩʪʫʜʝʥʪʦʚ ʧʦ ʨʝʰʝʥʠʶ ʪʚʦʨʯʝʩʢʠʭ, ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʠʭ 

ʟʘʜʘʯ ʥʘ ʦʩʥʦʚʝ ʰʠʨʦʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʨʝʘʪʠʚʥʦʛʦ ʤʳʰʣʝʥʠʷ 

ʦʙʫʯʘʶʱʠʭʩʷ ʠ ʫʯʘʩʪʥʠʢʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʦʥʘ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʰʠʨʦʢʘ (ʦʪ ʠʥʜʠʚʠʜʦʚ ʜʦ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʫʯʨʝʞʜʝʥʠʡ) ʠ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʧʨʦʮʝʩʩʝ ʦʩʚʦʝʥʠʷ ʧʦʟʥʘʥʠʡ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʦʤ 

ʩʦʮʠʘʣʠʟʘʮʠʠ ʣʠʮ. ʂʨʦʤʝ ʪʦʛʦ, ʵʪʦʪ ʧʨʦʮʝʩʩ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʪʨʦʠʪʴ 

ʮʝʣʫʶ ʪʨʘʝʢʪʦʨʠʶ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ, ʩʦʜʝʡʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʢʨʝʘʪʠʚʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʣʠʢʚʠʜʠʨʫʝʪ ʨʘʟʤʳʪʦʩʪʴ ʚ 

ʠʟʫʯʝʥʠʠ, ʢʘʢ ʝʜʠʥʠʯʥʦʛʦ ʦʙʲʝʢʪʘ ʪʘʢ ʠ ʜʨʫʛʠʭ, ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʬʦʨʤʠʨʫʝʪ ʮʝʣʫʶ ʢʦʥʮʝʧʮʠʠ ʧʦʟʥʘʥʠʡ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʩʬʝʨʝ. 
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ʇʦʵʪʦʤʫ ʦʜʥʦʡ ʠʟ ʧʝʨʚʦʩʪʝʧʝʥʥʳʭ ʟʘʜʘʯ ʩʠʩʪʝʤʳ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʚʫʟʝ ʥʘ ʦʩʥʦʚʝ ʠʥʪʝʛʨʘʮʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ 

ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʢʘʜʨʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʷʚʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʝ 

ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ 

ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʪʴ ʧʦʩʣʝʜʫʶʱʝʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʫʯʝʙʥʦ-

ʚʦʩʧʠʪʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʯʝʨʝʟ ʜʦʩʪʫʧʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʫʯʘʱʠʭʩʷ ʢ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʦʙʱʝʩʪʚʝ [4]. 

ɽʱʝ ʦʜʥʠʤ ʚʘʞʥʳʤ ʫʩʣʦʚʠʝʤ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʤʳ ʩʯʠʪʘʝʤ ʠʥʪʝʛʨʘʮʠʶ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʠ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʙʫʯʝʥʠʷ, ʢʦʪʦʨʦʝ ʨʝʘʣʠʟʫʝʪʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʧʨʦʮʝʩʩʝ 

ʰʠʨʦʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ (ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ) ʧʨʘʢʪʠʢʠ 

ʩʪʫʜʝʥʪʦʚ ʢʘʢ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʨʝʜʩʪʚʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-

ʪʚʦʨʯʝʩʢʦʡ ʛʦʪʦʚʥʦʩʪʠ ʙʫʜʫʱʠʭ ʫʯʠʪʝʣʝʡ ʪʝʭʥʦʣʦʛʠʠ [3]. 

ʉʠʩʪʝʤʦʦʙʨʘʟʫʶʱʝʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʫʜʫʱʝʛʦ ʧʝʜʘʛʦʛʘ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʷʚʣʷʝʪʩʷ ʩʝʪʝʚʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ çʰʢʦʣʘ-ʚʫʟè, 

ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʧʨʠʥʮʠʧʘʭ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʠ, ʮʝʣʦʩʪʥʦʩʪʠ ʠ ʥʝʧʨʝʨʳʚʥʦʩʪʠ 

ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʩʦʚʤʝʩʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʦʪʥʦʰʝʥʠʡ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʭ ʜʨʫʛ ʜʨʫʛʫ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʠ ʤʘʪʝʨʠʘʣʴʥʳʝ ʨʝʩʫʨʩʳ ʩ 

ʮʝʣʴʶ ʜʦʩʪʠʞʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʮʝʣʝʡ [2]. ʀʤʝʥʥʦ ʚ ʪʘʢʦʤ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʘ ʠʥʪʝʛʨʘʮʠʷ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʠ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʙʫʯʝʥʠʷ, ʩʬʦʨʤʠʨʦʚʘʥʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʧʨʝʜʤʝʪʥʳʝ 

ʢʦʤʧʝʪʝʥʮʠʠ ʩʪʫʜʝʥʪʦʚ ʚ ʦʙʣʘʩʪʠ ʧʨʝʧʦʜʘʚʘʥʠʷ ʧʨʝʜʤʝʪʘ çʊʝʭʥʦʣʦʛʠʷè ʥʘ 

ʵʪʘʧʝ ʦʙʫʯʝʥʠʷ ʚ ʚʫʟʝ. ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ (ʧʝʜʘʛʦʛʠʯʝʩʢʘʷ) ʧʨʘʢʪʠʢʘ ʚ 

ʫʩʣʦʚʠʷʭ ʩʝʪʝʚʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ çʰʢʦʣʘ-ʚʫʟè ʠʤʝʝʪ ʦʧʨʝʜʝʣʷʶʱʫʶ 

ʩʧʝʮʠʬʠʢʫ. ʆʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʥʝ ʧʨʦʩʪʦ 

ʷʚʣʷʶʪʩʷ ʙʘʟʘʤʠ ʧʨʘʢʪʠʢʠ ï ʧʨʠ ʧʨʘʚʠʣʴʥʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʠʟʤʝʥʷʝʪʩʷ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ ʙʫʜʫʱʝʛʦ ʧʝʜʘʛʦʛʘ: ʩʪʫʜʝʥʪʳ ʨʘʙʦʪʘʶʪ ʥʘ ʙʘʟʝ 

ʧʨʘʢʪʠʢʠ ʚ ʧʦʣʥʦʤ ʧʦʛʨʫʞʝʥʠʠ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʩʨʝʜʫ, ʠʩʩʣʝʜʫʶʪ ʠ 

ʧʝʨʝʥʠʤʘʶʪ ʧʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ ʫʯʠʪʝʣʝʡ. ɺʫʟ ʧʨʠ ʪʘʢʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ 

ï ʵʪʦ ʧʨʦʚʦʜʥʠʢ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ 

ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ [8]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʫʯʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ çʰʢʦʣʘ ï 

ʚʫʟè ʦʭʚʘʪʳʚʘʝʪ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʩʬʝʨʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʫʯʨʝʞʜʝʥʠʡ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʚʟʘʠʤʥʦ 

ʜʦʧʦʣʥʷʷ ʜʨʫʛ ʜʨʫʛʘ, ʩʧʦʩʦʙʩʪʚʫʷ ʨʘʟʚʠʪʠʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʧʨʝʜʤʝʪʥʳʭ 

ʢʦʤʧʝʪʝʥʮʠʡ ʩʪʫʜʝʥʪʦʚ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʬʠʣʷ ʥʘ ʦʩʥʦʚʝ ʠʥʪʝʛʨʘʮʠʠ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʙʫʯʝʥʠʷ. 
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ʊʨʝʙʦʚʘʥʠʷ ʩʝʛʦʜʥʷʰʥʝʛʦ ʜʥʷ ʠ ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ 
ʠʟʤʝʥʝʥʠʷ ʚ ʩʦʮʠʘʣʴʥʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʬʝʨʘʭ ʟʘʩʪʘʚʣʷʶʪ ʧʦ-ʥʦʚʦʤʫ 
ʚʟʛʣʷʥʫʪʴ ʥʘ ʨʦʣʴ ʧʨʝʜʤʝʪʘ çʊʝʭʥʦʣʦʛʠʷè ʚ ʧʨʦʮʝʩʩʝ ʧʦʜʛʦʪʦʚʢʠ 
ʧʦʜʨʘʩʪʘʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ 
ʜʝʣʘʝʪ ʥʝʦʙʭʦʜʠʤʳʤ ʧʝʨʝʩʤʦʪʨ ʧʦʜʭʦʜʦʚ ʚ ʧʦʜʛʦʪʦʚʢʝ ʠ ʧʝʨʝʧʦʜʛʦʪʦʚʢʝ 
ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʢʘʜʨʦʚ ʧʦ ʜʘʥʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ. ʕʪʦ ʚʦ ʤʥʦʛʦʤ ʢʘʩʘʝʪʩʷ 
ʩʦʜʝʨʞʘʥʠʷ ʫʯʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʜʠʩʮʠʧʣʠʥʘʤ ʧʨʝʜʤʝʪʥʦʡ 
ʧʦʜʛʦʪʦʚʢʠ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʵʪʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʚʫʟʘ ʚ 
ʫʯʝʙʥʳʭ ʤʘʩʪʝʨʩʢʠʭ ʷʚʣʷʝʪʩʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 
ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʩʪʫʜʝʥʪʳ ʜʦʣʞʥʳ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʩʚʦʝʡ 
ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʠ ʦʙʫʯʝʥʠʠ ʰʢʦʣʴʥʠʢʦʚ, ʘ ʥʝ ʪʦʣʴʢʦ ʜʣʷ 
ʠʟʛʦʪʦʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʠʟʜʝʣʠʡ ʩʚʦʠʤʠ ʨʫʢʘʤʠ. 

ɺ ʢʦʥʮʝʧʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʛʦʚʦʨʠʪʩʷ ʦ 
ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʧʦʣʥʝʥʠʷ ʢʘʜʨʦʚʦʛʦ ʨʝʩʫʨʩʘ ʰʢʦʣ ʫʯʠʪʝʣʷʤʠ 
ʪʝʭʥʦʣʦʛʠʠ ʩ ʥʘʚʳʢʘʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, ʧʨʦʝʢʪʥʦʡ 
ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʨʘʙʦʪʳ ʩ ʪʝʭʥʠʯʝʩʢʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. ɼʣʷ ʫʩʧʝʰʥʦʛʦ 
ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʩʚʦʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, 
ʩʚʷʟʘʥʥʳʭ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʰʢʦʣʴʥʠʢʦʚ, 
ʙʫʜʫʱʠʡ ʫʯʠʪʝʣʴ ʪʝʭʥʦʣʦʛʠʠ ʩʘʤ ʜʦʣʞʝʥ ʙʳʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʛʨʘʤʦʪʥʳʤ. 
ʇʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʧʨʝʜʤʝʪʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʙʫʜʫʱʠʭ ʫʯʠʪʝʣʝʡ ʪʝʭʥʦʣʦʛʠʠ 
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ʥʘʜʦ ʫʯʠʪʳʚʘʪʴ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚʳʧʦʣʥʷʪʴ ʜʝʡʩʪʚʠʝ ʠ ʦʙʫʯʘʪʴ ʜʝʡʩʪʚʠʶ ʵʪʦ ï 
ʨʘʟʥʳʝ ʚʝʱʠ. ɿʥʘʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ, 
ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʪʦʤʫ ʠʣʠ ʠʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʧʨʝʜʤʝʪʥʦʡ ʧʦʜʛʦʪʦʚʢʠ, ʠ 
ʫʤʝʥʠʝ ʠʭ ʚʳʧʦʣʥʷʪʴ ʥʝ ʜʝʣʘʝʪ ʩʪʫʜʝʥʪʘ ʫʯʠʪʝʣʝʤ. ɼʣʷ ʦʙʫʯʝʥʠʷ ʜʝʡʩʪʚʠʶ 
ʥʝʦʙʭʦʜʠʤʳ ʟʥʘʥʠʷ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʦʙʦʙʱʝʥʠʷ. ʇʦʵʪʦʤʫ ʧʨʠ 
ʦʪʙʦʨʝ ʩʦʜʝʨʞʘʥʠʷ ʫʯʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠ ʦʙʫʯʝʥʠʠ ʥʝʦʙʭʦʜʠʤʦ 
ʦʙʨʘʱʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʩʪʝʧʝʥʴ ʝʝ ʦʙʦʙʱʝʥʥʦʩʪʠ ʠ ʛʣʫʙʠʥʫ ʧʦʣʫʯʘʝʤʳʭ 
ʩʪʫʜʝʥʪʘʤʠ ʟʥʘʥʠʡ.  

ʇʨʦʙʣʝʤʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʟʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʦʛʨʘʥʠʯʝʥʥʦʝ 

ʚʨʝʤʷ, ʦʪʚʝʜʝʥʥʦʝ ʫʯʝʙʥʳʤ ʧʣʘʥʦʤ, ʪʨʝʙʫʝʪʩʷ ʜʘʪʴ ʥʝʦʙʭʦʜʠʤʳʡ ʦʙʲʝʤ 

ʫʯʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʳʡ ʧʦʩʪʦʷʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠʟ-ʟʘ ʧʦʷʚʣʝʥʠʷ 

ʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʠʥʩʪʨʫʤʝʥʪʦʚ, ʦʙʦʨʫʜʦʚʘʥʠʷ, ʚʠʜʦʚ ʦʙʨʘʙʦʪʢʠ ʠ ʥʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ. ɺʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ: ʢʘʢ ʫʯʝʩʪʴ ʧʦʩʪʦʷʥʥʳʝ ʠʟʤʝʥʝʥʠʷ, 

ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʩʬʝʨʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʪʨʝʙʦʚʘʥʠʷ ʩʪʘʥʜʘʨʪʦʚ 

ʧʦʜʛʦʪʦʚʢʠ ʠ ʟʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʦʛʨʘʥʠʯʝʥʥʦʝ ʚʨʝʤʷ ʩʬʦʨʤʠʨʦʚʘʪʴ ʫ 

ʩʪʫʜʝʥʪʘ ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʫʩʧʝʰʥʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʨʦʚʝʥʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʧʦ ʨʘʟʣʠʯʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ (ʜʝʨʝʚʦʦʙʨʘʙʦʪʢʘ, ʤʝʪʘʣʣʦʦʙʨʘʙʦʪʢʘ, ʦʙʨʘʙʦʪʢʘ ʪʢʘʥʠ ʠ ʪ.ʜ.). 

ʋʯʝʙʥʘʷ ʤʘʩʪʝʨʩʢʘʷ ʚ ʰʢʦʣʝ ï ʵʪʦ ʪʦ ʤʝʩʪʦ, ʛʜʝ ʧʨʦʭʦʜʠʪ ʙʫʜʫʱʘʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʫʯʠʪʝʣʷ ʪʝʭʥʦʣʦʛʠʠ. ʇʦʵʪʦʤʫ ʩʦʜʝʨʞʘʥʠʝ 

ʫʯʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʘ ʧʨʠ ʦʩʚʦʝʥʠʠ 

ʜʠʩʮʠʧʣʠʥʳ ʧʨʝʜʤʝʪʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʚ ʫʯʝʙʥʳʭ ʤʘʩʪʝʨʩʢʠʭ ʚʫʟʘ 

ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʫʨʦʚʝʥʴ ʦʩʚʦʝʥʠʷ ʠʟʫʯʘʝʤʦʡ ʜʠʩʮʠʧʣʠʥʳ ʠ ʥʘ ʝʛʦ 

ʧʦʜʛʦʪʦʚʢʫ ʢ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ ʩʚʷʟʠ ʩ 

ʦʛʨʘʥʠʯʝʥʥʳʤ ʢʦʣʠʯʝʩʪʚʝ ʚʨʝʤʝʥʠ ʥʘ ʘʫʜʠʪʦʨʥʳʝ ʟʘʥʷʪʠʷ ʚ ʫʯʝʙʥʳʭ 

ʤʘʩʪʝʨʩʢʠʭ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʠʷ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ 

ʧʦʜʛʦʪʦʚʢʠ ʥʝʦʙʭʦʜʠʤʦ ʠʩʢʘʪʴ ʥʦʚʳʝ ʧʦʜʭʦʜʳ ʢ ʦʩʫʱʝʩʪʚʣʝʥʠʶ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʚ ʫʯʝʙʥʳʭ 

ʤʘʩʪʝʨʩʢʠʭ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ, ʦʙʝʩʧʝʯʠʪʴ  

ʪʨʝʙʫʝʤʳʡ ʫʨʦʚʝʥʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʙʫʜʫʱʠʭ ʫʯʠʪʝʣʝʡ 

ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʦ ʧʨʝʜʤʝʪʫ. ʉ ʫʯʝʪʦʤ 

ʩʢʘʟʘʥʥʦʛʦ ʚʳʰʝ, ʨʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʦʝ ʠʟʤʝʥʝʥʠʝ ʚ ʩʦʜʝʨʞʘʥʠʠ 

ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʙʫʜʫʱʠʭ ʫʯʠʪʝʣʝʡ ʪʝʭʥʦʣʦʛʠʠ ʚ ʫʯʝʙʥʳʭ 

ʤʘʩʪʝʨʩʢʠʭ, ʢʦʪʦʨʦʝ ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠʢʘ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʚʝʩʪʠ ʩ 

ʫʯʝʪʦʤ ʩʧʝʮʠʬʠʢʠ ʠʭ ʧʨʦʬʝʩʩʠʠ.  

ʃʶʙʦʝ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ ʜʝʡʩʪʚʠʝ ʤʦʞʝʪ ʙʳʪʴ ʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ 

ʪʨʝʤʷ ʧʘʨʘʤʝʪʨʘʤʠ: 

- ʥʘʧʨʘʚʣʝʥʠʝ ʜʝʡʩʪʚʠʷ; 

- ʩʠʣʘ ʜʝʡʩʪʚʠʷ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ; 

- ʚʨʝʤʷ ʜʝʡʩʪʚʠʷ ʜʘʥʥʦʡ ʩʠʣʳ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ʋʩʧʝʰʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʢʘʢʦʛʦ-ʣʠʙʦ ʜʝʡʩʪʚʠʷ, ʩʚʷʟʘʥʥʦʛʦ ʩ 

ʦʩʫʱʝʩʪʚʣʝʥʠʝʤ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʚʠʜʘ ʧʨʝʦʙʨʘʟʫʶʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʩʚʷʟʘʥʦ ʩ ʦʧʪʠʤʘʣʴʥʳʤ ʚʳʙʦʨʦʤ ʵʪʠʭ ʪʨʝʭ ʧʘʨʘʤʝʪʨʦʚ. ʅʝʧʨʘʚʠʣʴʥʳʡ 
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ʚʳʙʦʨ ʭʦʪʷ ʙʳ ʦʜʥʦʛʦ ʠʟ ʜʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʦʰʠʙʢʝ, ʠ 

ʧʦʣʫʯʠʪʴ ʢʘʯʝʩʪʚʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʥʝ ʧʦʣʫʯʠʪʩʷ.  
ʅʘ ʧʨʘʢʪʠʢʝ ʵʪʦ ʤʦʞʥʦ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʪʴ ʥʘ ʧʨʠʤʝʨʝ ʨʘʟʣʠʯʥʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ (ʧʠʣʝʥʠʝ, ʩʪʨʦʛʘʥʠʝ, ʩʚʝʨʣʝʥʠʝ ʠ ʪ.ʜ.). ʇʨʠ 
ʚʳʧʦʣʥʝʥʠʠ ʜʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ, ʪʨʝʙʫʝʤʦʛʦ 
ʢʘʯʝʩʪʚʘ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʤʝʱʘʪʴ ʠʥʩʪʨʫʤʝʥʪ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ 
ʥʘʧʨʘʚʣʝʥʠʠ, ʧʨʠʢʣʘʜʳʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʦʝ ʫʩʠʣʠʝ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠ 
ʧʨʠʢʣʘʜʳʚʘʪʴ ʵʪʦ ʫʩʠʣʠʝ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʨʝʤʷ. ɽʩʣʠ 
ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʫʩʠʣʠʷ ʙʫʜʝʪ ʥʝ ʜʦʩʪʘʪʦʯʥʦ, ʪʦ ʧʨʦʮʝʩʩ ʦʙʨʘʙʦʪʢʠ 
(ʧʠʣʝʥʠʝ ʠʣʠ ʩʪʨʦʛʘʥʠʝ) ʤʦʞʝʪ ʠ ʥʝ ʧʨʦʠʟʦʡʪʠ. ʆʙʨʘʙʘʪʳʚʘʶʱʠʡ 
ʠʥʩʪʨʫʤʝʥʪ ʧʨʦʩʪʦ ʥʝ ʩʜʚʠʥʝʪʩʷ ʩ ʤʝʩʪʘ. ɽʩʣʠ ʞʝ ʫʩʠʣʠʝ ʙʫʜʝʪ ʥʘʧʨʘʚʣʝʥʦ 
ʥʝ ʚ ʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʪʦ ʦʙʨʘʙʦʪʢʘ ʧʨʦʠʟʦʡʜʝʪ ʥʝ ʧʦ ʟʘʜʘʥʥʦʡ ʪʨʘʝʢʪʦʨʠʠ, 
ʠ ʵʪʦ ʧʨʠʚʝʜʝʪ ʢ ʦʰʠʙʢʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʣʶʙʫʶ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʦʧʝʨʘʮʠʶ ʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ ʜʝʡʩʪʚʠʝ. ʊʘʢʞʝ ʤʦʞʥʦ 
ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʦʧʫʱʝʥʥʫʶ  ʧʨʠ ʨʘʙʦʪʝ ʦʰʠʙʢʫ ʠ ʚʳʷʚʠʪʴ ʝʝ ʧʨʠʯʠʥʫ.  

ɼʣʷ ʫʯʠʪʝʣʷ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʥʘʫʯʠʪʴ ʰʢʦʣʴʥʠʢʦʚ 
ʧʨʘʚʠʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʩʚʦʝʡ ʧʨʝʦʙʨʘʟʫʶʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ 
ʧʨʘʚʠʣʴʥʦʤʫ ʝʝ ʦʩʫʱʝʩʪʚʣʝʥʠʶ, ʟʥʘʥʠʷ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʫʤʝʥʠʝ 
ʚʳʯʣʝʥʷʪʴ ʠʭ ʚ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʚ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʫʯʘʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʝʛʦ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ. ʋʯʠʪʳʚʘʷ, 
ʯʪʦ ʟʥʘʥʠʷ ʧʦ ʪʝʭʥʦʣʦʛʠʠ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʰʢʦʣʝ, ʥʝ ʜʦʣʞʥʳ ʩʚʦʜʠʪʴʩʷ 
ʪʦʣʴʢʦ ʢ ʫʤʝʥʠʶ ʚʳʧʦʣʥʷʪʴ ʢʘʢʠʝ-ʣʠʙʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ, 
ʥʝʦʙʭʦʜʠʤʦ ʬʦʨʤʠʨʦʚʘʪʴ ʫ ʰʢʦʣʴʥʠʢʦʚ ʟʥʘʥʠʷ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ 
ʧʦʟʚʦʣʷʶʱʠʝ ʠʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʥʘʭʦʜʠʪʴ ʧʨʘʚʠʣʴʥʳʝ ʨʝʰʝʥʠʷ 
ʨʘʟʣʠʯʥʳʭ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ. ʇʦʩʪʨʦʝʥʠʝ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʫʨʦʢʝ 
ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʦʩʥʦʚʝ ʦʙʦʙʱʝʥʥʳʭ ʟʥʘʥʠʡ ʠ ʚʳʷʚʣʝʥʠʷ ʧʨʠʯʠʥʥʦ-
ʩʣʝʜʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ ʠʟʫʯʘʝʤʦʡ ʦʙʣʘʩʪʠ ʧʦʟʚʦʣʷʝʪ ʬʦʨʤʠʨʦʚʘʪʴ 
ʧʦʥʠʤʘʥʠʝ ʬʘʢʪʦʚ ʦʢʨʫʞʘʶʱʝʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʜʘʥʥʦʡ 
ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʙʣʘʩʪʠ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ. 

ɺʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʝʪʩʷ ʝʛʦ 
ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʚʳʨʘʞʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ 
ʧʘʨʘʤʝʪʨʳ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʨʝʦʙʨʘʟʫʶʱʝʡ 
ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʨʘʟʥʳʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʨʘʟʣʠʯʥʳʭ 
ʥʘʧʨʘʚʣʝʥʠʡ. ʀʟʫʯʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ 
ʚʳʧʦʣʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʙʨʘʙʦʪʢʦʡ 
ʤʘʪʝʨʠʘʣʦʚ ʯʝʨʝʟ ʫʢʘʟʘʥʥʳʝ ʚʳʰʝ ʧʘʨʘʤʝʪʨʳ ʠʤʝʝʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ. ʇʨʠ 
ʪʘʢʦʤ ʠʟʫʯʝʥʠʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʙʨʘʙʦʪʢʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 
ʩʪʫʜʝʥʪʳ ʟʥʘʢʦʤʷʪʩʷ ʥʝ ʪʦʣʴʢʦ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʚʠʜʘʤʠ ʦʙʨʘʙʦʪʢʠ ʠ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʦʧʝʨʘʮʠʷʤʠ, ʥʦ ʠ ʧʦʥʠʤʘʶʪ, ʯʪʦ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ 
ʫʩʧʝʰʥʦʛʦ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʦʙʨʘʙʦʪʢʦʡ 
ʨʘʟʣʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʠʟʫʯʝʥʠʷ ʜʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʠʭ 
ʟʥʘʯʝʥʠʷ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʧʨʝʦʙʨʘʟʫʶʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʳ 
ʣʫʯʰʝ ʧʦʥʠʤʘʶʪ: ʦʪ ʯʝʛʦ ʟʘʚʠʩʠʪ ʢʘʯʝʩʪʚʦ ʠ ʫʩʧʝʰʥʦʝ ʚʳʧʦʣʥʝʥʠʝ 
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ʜʝʡʩʪʚʠʷ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʤʦʛʫʪ ʵʪʦ ʦʙʲʷʩʥʠʪʴ ʰʢʦʣʴʥʠʢʘʤ. ʀʟʫʯʝʥʠʝ 
ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʦʚ ʯʝʨʝʟ ʜʘʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʦʤʦʛʘʝʪ 
ʧʦʥʠʤʘʥʠʶ ʧʨʦʮʝʩʩʦʚ ʧʨʝʦʙʨʘʟʫʶʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʟʚʦʣʷʝʪ ʩʪʫʜʝʥʪʘʤ 
ʙʦʣʝʝ ʦʩʤʳʩʣʝʥʥʦ ʚʦʩʧʨʠʥʠʤʘʪʴ ʫʯʝʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʣʝʛʯʝ ʧʝʨʝʥʦʩʠʪʴ 
ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ ʠʟ ʦʜʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʝʜʤʝʪʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʥʘ 
ʜʨʫʛʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʦʙʣʘʩʪʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɺ ʠʪʦʛʝ ʫ 
ʙʫʜʫʱʠʭ ʫʯʠʪʝʣʝʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦʚʳʰʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʫʨʦʚʝʥʴ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʛʨʘʤʦʪʥʦʩʪʠ, ʥʦ ʠ ʫʨʦʚʝʥʴ ʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 
ʧʦʜʛʦʪʦʚʢʠ. 
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ʉʫʱʝʩʪʚʫʶʱʠʡ ʧʦʜʭʦʜ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ 

ʢʘʢ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʜʦʛʦʚʦʨʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʳʜʚʠʞʝʥʠʝ ʦʮʝʥʢʠ ʥʘ ʚʝʜʫʱʠʝ 

ʧʦʟʠʮʠʠ, ʜʝʣʘʝʪ ʝʝ ʮʝʥʪʨʘʣʴʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʪʘʥʜʘʨʪʘ. ʇʨʠ ʵʪʦʤ ʤʦʞʥʦ 

ʦʪʤʝʪʠʪʴ ʪʝʥʜʝʥʮʠʠ ʠʟʤʝʥʝʥʠʷ ʩʠʩʪʝʤʳ ʦʮʝʥʠʚʘʥʠʷ ʜʦʩʪʠʞʝʥʠʡ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʧʝʨʝʭʦʜ ʦʪ ʦʮʝʥʢʠ ʢ ʩʘʤʦʦʮʝʥʢʝ, ʦʪ ʦʮʝʥʢʠ ʨʝʟʫʣʴʪʘʪʘ ʫʯʝʙʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʢ ʦʮʝʥʠʚʘʥʠʶ ʣʠʯʥʦʩʪʥʳʭ ʜʦʩʪʠʞʝʥʠʡ.  

ʉʘʤʦʦʮʝʥʢʘ ʚʳʩʪʫʧʘʝʪ ʚʘʞʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʨʦʮʝʩʩʘ 

ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ ʠ ʩʘʤʦʘʢʪʫʘʣʠʟʘʮʠʠ ʚ ʧʨʦʬʝʩʩʠʠ. ʋʚʝʨʝʥʥʦʩʪʴ ʚ ʩʝʙʝ, 

ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʤʧʝʪʝʥʪʥʦ ʚʳʧʦʣʥʷʪʴ ʜʝʡʩʪʚʠʷ, ʨʝʰʘʪʴ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ 

ʟʘʜʘʯʠ, ʩʘʤʦʫʚʘʞʝʥʠʝ ʠ ʧʨʠʥʷʪʠʝ ʮʝʥʥʦʩʪʠ ʚʳʙʨʘʥʥʦʡ ʧʨʦʬʝʩʩʠʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʦʙʱʫʶ ʩʘʤʦʦʮʝʥʢʫ ʢʘʢ ʚʘʞʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ 

ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ. 

ʉʘʤʦʦʮʝʥʢʘ ï ʵʪʦ ʦʮʝʥʢʘ ʣʠʯʥʦʩʪʴʶ ʩʘʤʦʡ ʩʝʙʷ, ʩʚʦʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, 

ʢʘʯʝʩʪʚ ʠ ʤʝʩʪʘ ʩʨʝʜʠ ʜʨʫʛʠʭ ʣʶʜʝʡ. ʆʪʥʦʩʷʩʴ ʢ ʷʜʨʫ ʣʠʯʥʦʩʪʠ, 

ʩʘʤʦʦʮʝʥʢʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʨʝʛʫʣʷʪʦʨʦʤ ʝʝ ʧʦʚʝʜʝʥʠʷ. ɺ ʯʘʩʪʥʦʩʪʠ, 

ʠʤʝʥʥʦ ʦʪ ʩʘʤʦʦʮʝʥʢʠ ʟʘʚʠʩʷʪ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʯʝʣʦʚʝʢʘ ʩ 

ʦʢʨʫʞʘʶʱʠʤʠ, ʝʛʦ ʢʨʠʪʠʯʥʦʩʪʴ, ʪʨʝʙʦʚʘʪʝʣʴʥʦʩʪʴ ʢ ʩʝʙʝ, ʦʪʥʦʰʝʥʠʝ ʢ 

ʫʩʧʝʭʘʤ ʠ ʥʝʫʜʘʯʘʤ. 

ʏʘʱʝ ʚʩʝʛʦ ʚ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʚʩʪʨʝʯʘʝʪʩʷ ʨʘʟʜʝʣʝʥʠʝ 

ʩʘʤʦʦʮʝʥʢʠ ʥʘ ʟʘʥʠʞʝʥʥʫʶ, ʩʨʝʜʥʶʶ (ʠʣʠ ʘʜʝʢʚʘʪʥʫʶ) ʠ ʟʘʚʳʰʝʥʥʫʶ. 

ɺʩʝ ʵʪʠ ʫʨʦʚʥʠ ʩʘʤʦʦʮʝʥʢʠ ʬʦʨʤʠʨʫʶʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʦʮʝʥʦʢ 

ʩʦ ʩʪʦʨʦʥʳ ʠ ʚʧʦʩʣʝʜʩʪʚʠʠ ʧʝʨʝʨʘʩʪʘʶʪ ʚ ʩʘʤʦʦʮʝʥʠʚʘʥʠʝ ʯʝʣʦʚʝʢʦʤ 

ʩʘʤʦʛʦ ʩʝʙʷ. ʉʘʤʳʡ ʦʧʪʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʩʘʤʦʦʮʝʥʢʠ ʜʣʷ ʯʝʣʦʚʝʢʘ ï ʵʪʦ 

ʘʜʝʢʚʘʪʥʳʡ, ʧʨʠ ʢʦʪʦʨʦʤ ʯʝʣʦʚʝʢ ʦʮʝʥʠʚʘʝʪ ʧʨʘʚʠʣʴʥʦ (ʨʝʘʣʴʥʦ) ʩʚʦʠ 

ʚʦʟʤʦʞʥʦʩʪʠ, ʜʝʡʩʪʚʠʷ, ʧʦʩʪʫʧʢʠ, ʯʝʨʪʳ ʭʘʨʘʢʪʝʨʘ ʠ ʢʘʯʝʩʪʚʘ ʣʠʯʥʦʩʪʠ. 

ʏʝʣʦʚʝʢ, ʠʤʝʶʱʠʡ ʜʘʥʥʳʡ ʫʨʦʚʝʥʴ ʩʘʤʦʦʮʝʥʢʠ, ʚʩʝʛʜʘ ʦʙʲʝʢʪʠʚʥʦ 

ʦʮʝʥʠʚʘʝʪ ʠ ʩʚʦʠ ʫʩʧʝʭʠ, ʠ ʩʚʦʠ ʥʝʫʜʘʯʠ, ʧʦʵʪʦʤʫ ʩʪʘʨʘʝʪʩʷ ʩʪʘʚʠʪʴ 

ʜʦʩʪʠʞʠʤʳʝ ʮʝʣʠ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʯʘʱʝ ʜʦʙʠʚʘʝʪʩʷ ʭʦʨʦʰʠʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ɿʘʥʠʞʝʥʥʘʷ ʩʘʤʦʦʮʝʥʢʘ ʫʢʘʟʳʚʘʝʪ ʥʘ ʯʝʣʦʚʝʢʘ, ʢʦʪʦʨʳʡ 

ʥʝʜʦʦʮʝʥʠʚʘʝʪ ʩʝʙʷ ʠ ʥʝ ʫʚʝʨʝʥ ʚ ʩʦʙʩʪʚʝʥʥʳʭ ʩʠʣʘʭ. ʏʘʱʝ ʚʩʝʛʦ ʣʶʜʠ ʩ 

ʪʘʢʦʡ ʩʘʤʦʦʮʝʥʢʦʡ ʥʝ ʙʝʨʫʪʩʷ ʥʘʯʠʥʘʪʴ ʥʦʚʦʝ ʜʣʷ ʩʝʙʷ ʜʝʣʦ, ʥʝ ʣʶʙʷʪ 

ʙʳʪʴ ʚ ʮʝʥʪʨʝ ʚʥʠʤʘʥʠʷ ʠ ʩʪʘʨʘʶʪʩʷ ʥʝ ʙʨʘʪʴ ʥʘ ʩʝʙʷ ʯʨʝʟʤʝʨʥʦʡ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ. ʇʩʠʭʦʣʦʛʠ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʙʳʚʘʝʪ ʜʚʘ ʪʠʧʘ ʥʠʟʢʦʡ 

ʩʘʤʦʦʮʝʥʢʠ: 

¶ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʩʘʤʦʦʮʝʥʢʠ ʠ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʧʨʠʪʷʟʘʥʠʡ 

(ʯʨʝʟʤʝʨʥʦ ʥʠʟʢʘʷ ʩʘʤʦʦʮʝʥʢʘ, ʢʦʛʜʘ ʯʝʣʦʚʝʢ ʧʨʝʫʚʝʣʠʯʠʚʘʝʪ ʚʩʝ ʩʚʦʠ 

ʥʝʜʦʩʪʘʪʢʠ); 

¶ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʩʘʤʦʦʮʝʥʢʠ ʠ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʧʨʠʪʷʟʘʥʠʡ (ʠʤʝʝʪ 
ʝʱʝ ʦʜʥʦ ʥʘʟʚʘʥʠʝ ï ʵʬʬʝʢʪ ʥʝʘʜʝʢʚʘʪʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʛʦʚʦʨʠʪʴ ʦ 

ʩʬʦʨʤʠʨʦʚʘʥʥʦʤ ʫ ʯʝʣʦʚʝʢʘ ʢʦʤʧʣʝʢʩʝ ʥʝʧʦʣʥʦʮʝʥʥʦʩʪʠ ʠ ʧʦʩʪʦʷʥʥʦʤ 

ʚʥʫʪʨʝʥʥʝʤ ʦʱʫʱʝʥʠʠ ʧʦʚʳʰʝʥʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ) [2]. 

ɿʘʚʳʰʝʥʥʘʷ ʩʘʤʦʦʮʝʥʢʘ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʯʝʣʦʚʝʢ ʟʘʯʘʩʪʫʶ 

ʧʝʨʝʦʮʝʥʠʚʘʝʪ ʩʚʦʠ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʩʘʤʦʛʦ ʩʝʙʷ. ʋ ʪʘʢʠʭ ʣʶʜʝʡ 
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ʧʨʦʷʚʣʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʥʝʦʙʦʩʥʦʚʘʥʥʳʝ ʧʨʝʪʝʥʟʠʠ ʢ ʦʢʨʫʞʘʶʱʠʤ ʣʶʜʷʤ 

ʠ ʚʦʟʥʠʢʰʠʤ ʩʠʪʫʘʮʠʷʤ. ʃʶʜʠ ʩ ʟʘʚʳʰʝʥʥʦʡ ʩʘʤʦʦʮʝʥʢʦʡ ʥʝ ʫʤʝʶʪ 

ʩʪʨʦʠʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʩ ʦʢʨʫʞʘʶʱʠʤʠ ʣʶʜʴʤʠ, 

ʧʦʵʪʦʤʫ ʯʘʩʪʦ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʨʫʰʝʥʠʶ ʤʝʞʣʠʯʥʦʩʪʥʳʭ ʢʦʥʪʘʢʪʦʚ. 

ʉʘʤʦʦʮʝʥʢʘ ʣʠʯʥʦʩʪʠ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʤʥʦʛʠʭ 

ʬʘʢʪʦʨʦʚ, ʘ ʠʤʝʥʥʦ: 

¶ ʚʣʠʷʥʠʝʤ ʨʦʜʠʪʝʣʝʡ, ʠʭ ʦʮʝʥʢʠ ʠ ʣʠʯʥʦʛʦ ʧʨʠʤʝʨʘ; 

¶ ʩʨʝʜʩʪʚ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ; 

¶ ʩʦʮʠʘʣʴʥʦʛʦ ʦʢʨʫʞʝʥʠʷ; 

¶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ (ʜʦʰʢʦʣʴʥʳʭ, ʘ ʟʘʪʝʤ ʩʨʝʜʥʠʭ, 

ʩʨʝʜʥʠʭ ʩʧʝʮʠʘʣʴʥʳʭ ʠ ʚʳʩʰʠʭ); 

¶ ʦʩʦʙʝʥʥʦʩʪʝʡ ʣʠʯʥʦʩʪʠ ʩʘʤʦʛʦ ʦʙʫʯʘʶʱʝʛʦʩʷ, ʫʨʦʚʥʷ ʝʛʦ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ; 

¶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʣʠʯʥʦʩʪʠ ʦʙʫʯʘʶʱʝʛʦʩʷ ʠ ʫʨʦʚʝʥʴ ʝʛʦ 

ʧʨʠʪʷʟʘʥʠʡ. 

ʈʘʟʚʠʪʠʝ ʩʘʤʦʦʮʝʥʢʠ ʯʝʣʦʚʝʢʘ ʧʨʦʠʩʭʦʜʠʪ ʙʣʘʛʦʜʘʨʷ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ʚʥʝʰʥʠʭ ʦʮʝʥʦʢ ʠ ʩʦʮʠʘʣʴʥʳʭ ʨʝʘʢʮʠʡ ʥʘ ʢʦʥʢʨʝʪʥʦʛʦ ʠʥʜʠʚʠʜʘ. ʊʫʪ 

ʩʣʝʜʫʝʪ ʚʩʧʦʤʥʠʪʴ ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʛʫʤʘʥʠʩʪʠʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚ 

ʧʩʠʭʦʣʦʛʠʠ ʂʘʨʣʘ ʈʦʜʞʝʨʩʘ, ʢʦʪʦʨʳʡ ʛʦʚʦʨʠʣ, ʯʪʦ ʩʘʤʦʦʮʝʥʢʘ ʣʠʯʥʦʩʪʠ 

ʚʩʝʛʜʘ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʙʘʟʝ ʝʝ ʦʮʝʥʢʠ ʩʦ ʩʪʦʨʦʥʳ ʦʢʨʫʞʘʶʱʠʭ ʣʶʜʝʡ. 

ɺʘʞʥʘʷ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʘʤʦʦʮʝʥʢʠ ʣʠʯʥʦʩʪʠ ʪʘʢʞʝ 

ʦʪʚʦʜʠʪʩʷ ʩʦʧʦʩʪʘʚʣʝʥʠʶ ʦʙʨʘʟʦʚ çʗè, ʘ ʠʤʝʥʥʦ ʗ-ʨʝʘʣʴʥʦʛʦ (ʢʪʦ ʷ ʝʩʪʴ 

ʥʘ ʩʘʤʦʤ ʜʝʣʝ) ʩ ʗ-ʠʜʝʘʣʴʥʳʤ (ʢʘʢʠʤ ʷ ʭʦʯʫ ʙʳʪʴ). ʊʘʢʞʝ ʥʝ ʩʪʦʠʪ 

ʧʨʝʫʤʝʥʴʰʘʪʴ ʠ ʚʣʠʷʥʠʝ ʦʙʱʝʥʠʷ ʩ ʦʢʨʫʞʘʶʱʠʤʠ ʣʶʜʴʤʠ, ʚʝʜʴ ʠʤʝʥʥʦ ʚ 

ʧʨʦʮʝʩʩʝ ʤʝʞʣʠʯʥʦʩʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢ ʙʦʣʴʰʝ ʚʩʝʛʦ ʧʦʣʫʯʘʝʪ 

ʦʮʝʥʦʢ ʚ ʩʚʦʡ ʘʜʨʝʩ. 

ʀʪʘʢ, ʩʘʤʦʦʮʝʥʢʘ ʥʝ ʷʚʣʷʝʪʩʷ ʚʝʣʠʯʠʥʦʡ ʧʦʩʪʦʷʥʥʦʡ, ʪʘʢ ʢʘʢ ʦʥʘ 

ʜʠʥʘʤʠʯʥʘ ʠ ʤʝʥʷʝʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ, ʞʠʟʥʝʥʥʳʭ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚ ʠ ʫʩʣʦʚʠʡ ʦʢʨʫʞʘʶʱʝʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. 

ʊʦʣʴʢʦ ʩʬʦʨʤʠʨʦʚʘʚ ʢʦʤʧʝʪʝʥʮʠʶ ʩʘʤʦʦʮʝʥʠʚʘʥʠʷ, ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ 

ʦ ʪʦʤ, ʯʪʦ ʙʫʜʫʱʠʡ ʧʝʜʘʛʦʛ ʩʧʦʩʦʙʝʥ ʘʜʝʢʚʘʪʥʦ ʦʮʝʥʠʚʘʪʴ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʫʯʘʱʝʛʦʩʷ ʠ ʥʘʫʯʠʪʴ ʰʢʦʣʴʥʠʢʦʚ ʩʘʤʦʦʮʝʥʢʝ. 

ɽʱʝ ʦʜʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʦʮʝʥʠʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨ ʧʨʠʥʷʪʠʷ 

ʫʯʘʱʠʤʠʩʷ ʦʮʝʥʢʠ ʧʝʜʘʛʦʛʘ, ʟʘʚʠʩʷʱʠʡ ʥʘʧʨʷʤʫʶ ʦʪ ʫʨʦʚʥʷ 

ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʫ ʥʠʭ ʩʘʤʦʦʮʝʥʢʠ. ʈʝʘʣʠʟʘʮʠʷ ʵʪʦʛʦ ʪʨʝʙʦʚʘʥʠʷ 

ʦʢʘʟʳʚʘʝʪ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʫʯʝʙʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʤʦʪʠʚʘʮʠʠ 

ʫʯʝʥʠʢʘ ʠ ʝʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʫʯʝʙʥʦʤʫ ʧʨʦʮʝʩʩʫ ʚ ʮʝʣʦʤ. ʆʪʨʠʮʘʪʝʣʴʥʘʷ 

ʩʪʦʨʦʥʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʝʜʘʛʦʛʘ ʧʦ ʢʦʥʪʨʦʣʶ ʠ ʦʮʝʥʢʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʝʛʦ 

ʵʛʦʮʝʥʪʨʠʯʥʦʩʪʠ. ʋʯʠʪʝʣʴ ʥʘʭʦʜʠʪʩʷ ʢʘʢ ʙʳ ʥʘʜ ʜʝʪʴʤʠ, ʠʤʝʷ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦʝ ʧʨʘʚʦ ʦʮʝʥʠʪʴ, ʧʦʭʚʘʣʠʪʴ, ʠʩʧʨʘʚʠʪʴ ʦʰʠʙʢʠ. ʋʯʘʱʠʡʩʷ 

ʥʝ ʫʯʘʩʪʚʫʝʪ ʚ ʵʪʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʦʜʛʦʪʦʚʢʘ ʧʝʜʘʛʦʛʦʚ ʢ ʦʮʝʥʠʚʘʥʠʶ 

ʜʦʩʪʠʞʝʥʠʡ ʰʢʦʣʴʥʠʢʦʚ ʮʝʣʝʩʦʦʙʨʘʟʥʘ ʯʝʨʝʟ ʦʨʛʘʥʠʟʘʮʠʶ ʦʮʝʥʦʯʥʦʡ ʠ 

ʩʘʤʦʦʮʝʥʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʥʘ ʚʩʝʤ ʧʝʨʠʦʜʝ ʦʙʫʯʝʥʠʷ. 
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ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʪʠʤʫʣʠʨʫʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʧʪʠʤʘʣʴʥʦʡ ʩʘʤʦʦʮʝʥʢʠ 

ʫ ʩʪʫʜʝʥʪʦʚ, ʤʳ ʬʦʨʤʠʨʫʝʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʢʦʤʧʝʪʝʥʮʠʶ ʦʮʝʥʠʚʘʥʠʷ. 

ɺ ʧʨʦʮʝʩʩʝ ʧʦʜʛʦʪʦʚʢʠ ʙʫʜʫʱʠʭ ʫʯʠʪʝʣʝʡ ʪʝʭʥʦʣʦʛʠʠ ʚʘʞʥʦ ʫʜʝʣʷʪʴ 

ʚʥʠʤʘʥʠʝ ʦʮʝʥʠʚʘʥʠʶ ʜʦʩʪʠʞʝʥʠʡ ʫʯʘʱʠʭʩʷ, ʯʪʦ ʜʦʣʞʥʦ ʥʘʡʪʠ ʦʪʨʘʞʝʥʠʝ 

ʚ ʧʨʦʛʨʘʤʤʘʭ ʠʟʫʯʝʥʠʷ ʙʘʟʦʚʳʭ ʜʠʩʮʠʧʣʠʥ. ɺ ʢʘʯʝʩʪʚʝ ʚʘʨʠʘʪʠʚʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʳ ʜʠʩʮʠʧʣʠʥʳ 

çʂʦʤʧʝʪʝʥʪʥʦʩʪʥʦʝ ʦʙʫʯʝʥʠʝ ʧʦ ʧʨʦʬʠʣʶè, ʨʘʟʜʝʣ çʆʮʝʥʠʚʘʥʠʝ 

ʜʦʩʪʠʞʝʥʠʡ ʫʯʘʱʠʭʩʷ ʧʦ ʪʝʭʥʦʣʦʛʠʠè. ɺ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʚʥʝʜʨʷʶʪʩʷ 

ʘʢʪʠʚʥʳʝ ʤʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ ʦʙʫʯʝʥʠʷ, ʦʪʨʘʞʘʶʱʠʝ ʩʦʜʝʨʞʘʥʠʝ ʠ 

ʩʪʨʫʢʪʫʨʫ ʧʨʝʜʩʪʦʷʱʝʡ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʠʪʝʣʷ, 

ʬʦʨʤʠʨʫʶʱʠʝ ʫ ʙʫʜʫʱʠʭ ʫʯʠʪʝʣʝʡ ʪʝʭʥʦʣʦʛʠʠ ʦʙʲʝʢʪʠʚʥʫʶ ʩʘʤʦʦʮʝʥʢʫ, 

ʦʙʝʩʧʝʯʝʥʘ ʩʫʙʲʝʢʪʥʘʷ ʧʦʟʠʮʠʷ ʩʪʫʜʝʥʪʘ ʚ ʧʨʦʮʝʩʩʝ ʦʮʝʥʠʚʘʥʠʷ ʭʦʜʘ ʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʫʯʘʩʪʠʝ ʩʪʫʜʝʥʪʘ ʧʨʠ ʧʦʩʪʘʥʦʚʢʝ ʮʝʣʝʡ, 

ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʠ ʩʧʦʩʦʙʦʚ ʦʮʝʥʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʟʘʥʷʪʠʠ. 

ʀʥʩʪʨʫʤʝʥʪʘʤʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʘʤʦʦʮʝʥʢʠ ʷʚʣʷʶʪʩʷ: ʦʙʲʝʢʪʠʚʥʦʝ 

ʦʮʝʥʠʚʘʥʠʝ ʫʯʝʙʥʦʡ, ʚʥʝʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ, ʨʝʬʣʝʢʩʠʚʥʦʝ 

ʧʦʨʪʬʦʣʠʦ, ɹʈʉ, ʦʮʝʥʦʯʥʳʝ ʣʠʩʪʳ ʧʦ ʧʨʦʜʫʢʪʘʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ 

ʧʨʘʢʪʠʢʦʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʜʠʩʮʠʧʣʠʥʘʭ, ʪʘʙʣʠʮʳ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ, ʵʢʩʧʝʨʪʥʘʷ ʦʮʝʥʢʘ ʠ ʩʘʤʦʦʮʝʥʢʘ ʚ ʧʝʨʠʦʜ ʧʨʘʢʪʠʢʠ. 

ɼʘʥʥʳʝ ʦ ʩʦʩʪʦʷʥʠʠ ʧʦʜʛʦʪʦʚʢʠ ʦʙʫʯʘʝʤʳʭ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʫʯʝʥʠʷ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ, ʥʘʧʨʠʤʝʨ, 

ʜʣʷ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʠ ʦʙʫʯʝʥʠʷ, ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʧʦʜʘʚʘʥʠʷ 

ʧʨʝʜʤʝʪʘ, ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʫʯʘʱʠʭʩʷ ʠ ʪʴʶʪʝʨʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʨʦʮʝʜʫʨʘ ʦʮʝʥʠʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ 

ʦʙʨʘʟʦʚʘʥʠʷ. ʇʦʵʪʦʤʫ ʧʦʜʛʦʪʦʚʢʘ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʢʘʜʨʦʚ ʢ ʦʙʲʝʢʪʠʚʥʦʤʫ 

ʦʮʝʥʠʚʘʥʠʶ ʜʦʩʪʠʞʝʥʠʡ ʫʯʘʱʠʭʩʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʝʘʣʠʟʘʮʠʶ ʨʷʜʘ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʥʘʧʨʠʤʝʨ, çʅʘʮʠʦʥʘʣʴʥʦʡ 

ʜʦʢʪʨʠʥʳ ʨʦʩʩʠʡʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʜʦ 2025 ʛʦʜʘè.  
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METHODOLOGICAL ASPECTS OF TRAINING TECHNOLOGY 

TEACHERS DIGITAL TECHNOLOGY  
 

Abstract. The methodological system of advanced education of the future 

technology teacher in the field of digital technologies is considered. The 

methodological system includes three blocks: value-motivational, content-

operational and creative. The purpose of the implementation of the 

methodological system is to develop the student's personal potential of advanced 

professional pedagogical education, which includes high motivation, 

professional competencies and creative abilities necessary for the 

implementation of professional pedagogical activities, taking into account the 
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ʎʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʨʘʟʚʠʚʘʶʪʩʷ ʩʪʨʝʤʠʪʝʣʴʥʳʤʠ ʪʝʤʧʘʤʠ, ʦʥʠ 

ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʚʦ ʚʩʝ ʦʙʣʘʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ: ʩʦʚʨʝʤʝʥʥʦʝ 

ʠʥʜʫʩʪʨʠʘʣʴʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʩʦʮʠʘʣʴʥʫʶ ʩʬʝʨʫ, ʵʢʦʥʦʤʠʢʫ, ʦʙʨʘʟʦʚʘʥʠʝ. 

ʂ ʩʢʚʦʟʥʳʤ ʠʥʜʫʩʪʨʠʘʣʴʥʳʤ ʮʠʬʨʦʚʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ 

ʪʝʭʥʦʣʦʛʠʠ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʠ ʘʚʪʦʤʘʪʠʢʠ, ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ, ʘʜʜʠʪʠʚʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʪʝʭʥʦʣʦʛʠʠ ʚʠʨʪʫʘʣʴʥʦʡ ʠ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, 

ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʪʝʭʥʦʣʦʛʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, 

ʪʝʭʥʦʣʦʛʠʠ ʦʙʣʘʯʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʠ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ [1]. ʈʘʟʚʠʪʠʝ 

ʫʢʘʟʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʣʠʷʝʪ ʠ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ, ʚ ʯʘʩʪʥʦʩʪʠ ʥʘ ʩʦʜʝʨʞʘʥʠʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʠʩʧʦʣʴʟʫʝʤʳʝ ʩʨʝʜʩʪʚʘ ʦʙʫʯʝʥʠʷ. ʆʩʦʙʦʝ 

ʚʣʠʷʥʠʝ ʨʘʟʚʠʪʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʢʘʟʳʚʘʝʪ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʰʢʦʣʝ ʠ ʧʦʜʛʦʪʦʚʢʫ ʫʯʠʪʝʣʝʡ ʪʝʭʥʦʣʦʛʠʠ.  

ʅʘʤʠ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʠ ʨʝʘʣʠʟʦʚʘʥʘ ʤʝʪʦʜʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ 

ʧʦʜʛʦʪʦʚʢʠ ʫʯʠʪʝʣʷ ʪʝʭʥʦʣʦʛʠʠ ʚ ʦʙʣʘʩʪʠ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ [2]. 

ʎʝʣʴʶ ʤʝʪʦʜʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ  ʣʠʯʥʦʩʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʦʧʝʨʝʞʘʶʱʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ 

ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʣʠʯʥʦʩʪʠ ʫʯʠʪʝʣʷ, 

ʚʢʣʶʯʘʶʱʫʶ ʚ ʩʝʙʷ ʚʳʩʦʢʫʶ ʤʦʪʠʚʘʮʠʶ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ 

ʠ ʪʚʦʨʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩ ʫʯʝʪʦʤ ʩʦʩʪʦʷʥʠʷ ʠ 

ʪʝʥʜʝʥʮʠʡ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʃʠʯʥʦʩʪʥʳʡ ʧʦʪʝʥʮʠʘʣ ʙʫʜʫʱʝʛʦ 

ʫʯʠʪʝʣʷ ʜʦʣʞʝʥ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴʩʷ ʦʧʨʝʜʝʣʝʥʥʳʤ ʫʨʦʚʥʝʤ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʤ 

ʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʫʶ ʛʦʪʦʚʥʦʩʪʴ ʢ ʨʝʘʣʠʟʘʮʠʠ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʫʯʝʥʠʷ.  

ʈʝʘʣʠʟʘʮʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʫʯʠʪʝʣʷ ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʢʦʥʪʝʢʩʪʝ ʦʧʝʨʝʞʘʶʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʜʦʣʞʥʘ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ: 

Å ʨʘʟʚʠʪʠʶ ʠʥʪʝʨʝʩʘ ʢ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ çʊʝʭʥʦʣʦʛʠʷè ʠ 

ʧʨʦʬʝʩʩʠʠ ʫʯʠʪʝʣʷ; 

Å ʦʩʦʟʥʘʥʠʶ ʟʥʘʯʠʤʦʩʪʠ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ çʊʝʭʥʦʣʦʛʠʷè ʢʘʢ ʙʘʟʳ 

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʠʥʞʝʥʝʨʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ; 

Å ʦʩʦʟʥʘʥʠʶ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʥʝʧʨʝʨʳʚʥʦʛʦ ʠ ʦʧʝʨʝʞʘʶʱʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʫʯʠʪʝʣʷ ʪʝʭʥʦʣʦʛʠʠ; 

Å ʩʪʨʝʤʣʝʥʠʶ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

Å ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʚ ʦʙʣʘʩʪʠ 

ʩʦʚʨʝʤʝʥʥʳʭ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʨʝʰʝʥʠʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ ʚ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ çʊʝʭʥʦʣʦʛʠʷè; 

Å ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʚ ʦʙʣʘʩʪʠ 

ʤʝʪʦʜʠʢʠ ʦʙʫʯʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʤ ʮʠʬʨʦʚʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ ʢʘʢ ʩʨʝʜʩʪʚ ʦʙʫʯʝʥʠʷ; 

Å ʦʚʣʘʜʝʥʠʶ ʟʥʘʥʠʷʤʠ ʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʩʦʜʝʨʞʘʥʠʠ ʠ 

ʪʝʭʥʦʣʦʛʠʷʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ, ʧʨʦʝʢʪʥʦʡ ʠ 

ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʭʩʷ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ. 
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ʄʝʪʦʜʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʮʝʥʥʦʩʪʥʦ-ʤʦʪʠʚʘʮʠʦʥʥʳʡ, 

ʩʦʜʝʨʞʘʪʝʣʴʥʦ-ʦʧʝʨʘʮʠʦʥʘʣʴʥʳʡ ʠ ʢʨʝʘʪʠʚʥʳʡ ʤʦʜʫʣʠ ʠ ʧʦʜʨʘʟʫʤʝʚʘʝʪ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ.  

ɺʦ-ʧʝʨʚʳʭ, ʙʫʜʫʱʠʡ ʫʯʠʪʝʣʴ ʪʝʭʥʦʣʦʛʠʠ ʜʦʣʞʝʥ ʧʦʥʠʤʘʪʴ ʨʦʣʴ 

ʩʦʚʨʝʤʝʥʥʳʭ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʨʘʟʦʚʘʥʠʠ, ʥʘʫʢʝ ʠ ʪʝʭʥʠʢʝ, ʟʥʘʪʴ 

ʠ ʫʤʝʪʴ ʜʦʥʝʩʪʠ ʜʦ ʦʙʫʯʘʶʱʠʭʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʵʪʠʭ ʦʙʣʘʩʪʷʭ. ʅʝʦʙʭʦʜʠʤʦ ʚʦʚʣʝʢʘʪʴ 

ʩʪʫʜʝʥʪʦʚ ʠ ʰʢʦʣʴʥʠʢʦʚ ʚ ʩʦʚʤʝʩʪʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʯʪʦ ʧʦʟʚʦʣʠʪ 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʢʘʢ ʫ ʩʪʫʜʝʥʪʦʚ, ʪʘʢ ʠ ʫ ʰʢʦʣʴʥʠʢʦʚ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʧʨʦʬʦʨʠʝʥʪʘʮʠʦʥʥʳʝ ʦʨʠʝʥʪʠʨʳ. ɹʫʜʫʱʠʡ ʫʯʠʪʝʣʴ ʪʝʭʥʦʣʦʛʠʠ ʜʦʣʞʝʥ 

ʚʠʜʝʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʚʦʝʡ 

ʧʣʘʥʠʨʫʝʤʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ɺʦ-ʚʪʦʨʳʭ, ʵʪʦ ï ʧʨʝʜʤʝʪʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʦʙʣʘʩʪʷʭ 

ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʋʯʠʪʝʣʴ ʪʝʭʥʦʣʦʛʠʠ ʜʦʣʞʝʥ ʚʣʘʜʝʪʴ ʥʝ ʪʦʣʴʢʦ 

ʢʦʤʧʝʪʝʥʮʠʷʤʠ ʚ ʦʙʣʘʩʪʠ ʜʠʩʮʠʧʣʠʥ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʠ ʠ ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ, ʥʦ ʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʨʘʙʦʪʳ ʩ 

ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʡ ʪʝʭʥʠʢʦʡ, ʘʜʜʠʪʠʚʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʠ ʪ.ʧ. ɸ ʵʪʦ, ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ, ʪʨʝʙʫʝʪ ʟʥʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʩʠʩʪʝʤ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ.  

ɺ-ʪʨʝʪʴʠʭ, ʫʯʠʪʝʣʴ ʜʦʣʞʝʥ ʠʤʝʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʤʝʪʦʜʠʯʝʩʢʫʶ 

ʧʦʜʛʦʪʦʚʢʫ, ʧʦʟʚʦʣʷʶʱʫʶ ʝʤʫ ʬʦʨʤʠʨʦʚʘʪʴ ʢʦʤʧʝʪʝʥʮʠʠ ʚ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʦʙʣʘʩʪʷʭ ʫ ʫʯʘʱʠʭʩʷ ʥʘ ʫʨʦʢʘʭ ʪʝʭʥʦʣʦʛʠʠ. ʆʥ ʜʦʣʞʝʥ 

ʚʣʘʜʝʪʴ ʤʝʪʦʜʠʢʦʡ ʦʙʫʯʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʤ ʮʠʬʨʦʚʳʤ ʪʝʭʥʦʣʦʛʠʷʤ, 

ʪʝʭʥʦʣʦʛʠʷʤʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʧʨʠʤʝʥʷʪʴ 

ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʥʘ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ, ʫʯʝʙʥʦʡ, ʧʨʝʜʜʠʧʣʦʤʥʦʡ 

ʧʨʘʢʪʠʢʘʭ. 

ɺ-ʯʝʪʚʝʨʪʳʭ, ʥʝʦʙʭʦʜʠʤʦ ʚʦʚʣʝʢʘʪʴ ʩʪʫʜʝʥʪʦʚ ʚ ʪʚʦʨʯʝʩʢʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ. ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ (ʢʫʨʩʦʚʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, 

ʚʳʧʫʩʢʥʘʷ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ) ʜʦʣʞʥʳ ʙʳʪʴ ʩʧʣʘʥʠʨʦʚʘʥʳ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʙʳʣʠ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʵʪʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ɹʦʣʴʰʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʣʠʯʥʦʩʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʙʫʜʫʱʝʛʦ ʫʯʠʪʝʣʷ ʤʦʞʝʪ ʠʛʨʘʪʴ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʠ 

ʧʨʦʚʝʜʝʥʠʶ ʨʘʟʣʠʯʥʳʭ ʦʣʠʤʧʠʘʜ, ʢʦʥʢʫʨʩʦʚ, ʩʦʨʝʚʥʦʚʘʥʠʡ, ʘ ʪʘʢʞʝ 

ʣʠʯʥʦʝ ʫʯʘʩʪʠʝ ʚ ʥʠʭ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʤʦʜʫʣʠ ʩʦʜʝʨʞʘʥʠʷ ʦʙʫʯʝʥʠʷ ʙʫʜʫʱʠʭ ʫʯʠʪʝʣʝʡ 

ʪʝʭʥʦʣʦʛʠʠ ʩʦʚʨʝʤʝʥʥʳʤ ʮʠʬʨʦʚʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʜʦʣʞʥʳ ʨʝʘʣʠʟʦʚʳʚʘʪʴʩʷ ʚ 

ʨʘʟʣʠʯʥʳʭ ʜʠʩʮʠʧʣʠʥʘʭ ʙʘʟʦʚʳʭ, ʚʘʨʠʘʪʠʚʥʳʭ ʯʘʩʪʝʡ, ʜʠʩʮʠʧʣʠʥʘʭ ʧʦ 

ʚʳʙʦʨʫ, ʧʨʦʛʨʘʤʤʘʭ ʧʨʘʢʪʠʢ ʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ, 

ʚʢʣʶʯʝʥʥʳʭ ʚ ʦʩʥʦʚʥʳʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ 

ʙʘʢʘʣʘʚʨʠʘʪʘ ʠ ʤʘʛʠʩʪʨʘʪʫʨʳ ʧʦʜʛʦʪʦʚʢʠ ʫʯʠʪʝʣʝʡ ʪʝʭʥʦʣʦʛʠʠ. 

ʇʨʠʤʝʨʥʳʝ ʥʘʠʤʝʥʦʚʘʥʠʷ ʜʠʩʮʠʧʣʠʥ ʫʯʝʙʥʦʛʦ ʤʦʜʫʣʷ çʎʠʬʨʦʚʳʝ 

ʪʝʭʥʦʣʦʛʠʠè, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʚʦʡʪʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ 

ʧʦʜʛʦʪʦʚʢʠ ʫʯʠʪʝʣʝʡ ʪʝʭʥʦʣʦʛʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 1. 



233  

ʊʘʙʣʠʮʘ 1. ɼʠʩʮʠʧʣʠʥʳ ʫʯʝʙʥʦʛʦ ʤʦʜʫʣʷ çʎʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠè 
 

ɼʠʩʮʠʧʣʠʥʳ ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ɹʘʢʘʣʘʚʨʠʘʪ 

ʉʠʩʪʝʤʳ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʂʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ 

ʪʝʭʥʦʣʦʛʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ; 

ɸʜʜʠʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʂʦʤʧʴʶʪʝʨʥʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʂʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ 

ʪʝʭʥʦʣʦʛʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 

ɸʚʪʦʤʘʪʠʢʘ ʠ 

ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʘʷ ʪʝʭʥʠʢʘ 
ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʠ ʘʚʪʦʤʘʪʠʢʘ 

ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ 

ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ 
ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʠ ʘʚʪʦʤʘʪʠʢʘ 

ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ 

ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ; 

ʊʝʭʥʦʣʦʛʠʠ ʦʙʣʘʯʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʠ 

ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ 

ʆʩʥʦʚʳ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʠ ʘʚʪʦʤʘʪʠʢʘ 

ʄʘʛʠʩʪʨʘʪʫʨʘ 

3D-ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ 

ʂʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ 

ʪʝʭʥʦʣʦʛʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ; 

ɸʜʜʠʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʂʦʤʧʴʶʪʝʨʥʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʂʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ 

ʪʝʭʥʦʣʦʛʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 

ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ 

ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ; 

ʊʝʭʥʦʣʦʛʠʠ ʦʙʣʘʯʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʠ 

ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ 

ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘ 
ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʠ ʘʚʪʦʤʘʪʠʢʘ 

ʊʝʭʥʦʣʦʛʠʠ ʚʠʨʪʫʘʣʴʥʦʡ ʠ 

ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ 

ʊʝʭʥʦʣʦʛʠʠ ʚʠʨʪʫʘʣʴʥʦʡ ʠ ʜʦʧʦʣʥʝʥʥʦʡ 

ʨʝʘʣʴʥʦʩʪʠ 

ʈʦʙʦʧʝʜʘʛʦʛʠʢʘ 
ʂʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ 

ʪʝʭʥʦʣʦʛʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 

 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʤʝʪʦʜʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʥʘ ʙʘʟʝ 

ʉʳʢʪʳʚʢʘʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʇʠʪʠʨʠʤʘ 

ʉʦʨʦʢʠʥʘ ʧʦʢʘʟʘʣʘ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʜʠʥʘʤʠʢʫ ʨʘʟʚʠʪʠʷ ʣʠʯʥʦʩʪʥʦʛʦ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʦʧʝʨʝʞʘʶʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʙʫʜʫʱʝʛʦ 

ʫʯʠʪʝʣʷ ʪʝʭʥʦʣʦʛʠʠ ʚ ʦʙʣʘʩʪʠ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʮʠʬʨʦʚʳʭ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʪʨʝʙʫʝʪ ʨʝʛʫʣʷʨʥʦʛʦ ʦʙʥʦʚʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ, ʩʨʝʜʩʪʚ, ʬʦʨʤ ʠ ʤʝʪʦʜʦʚ 

ʦʙʫʯʝʥʠʷ ʢʘʢ ʚ ʨʝʘʣʠʟʘʮʠʠ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ çʊʝʭʥʦʣʦʛʠʷè ʚ ʦʙʱʝʤ 

ʦʙʨʘʟʦʚʘʥʠʠ, ʪʘʢ ʠ ʚ ʧʦʜʛʦʪʦʚʢʝ ʙʫʜʫʱʠʭ ʫʯʠʪʝʣʝʡ ʪʝʭʥʦʣʦʛʠʠ.  
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ɺ ʩʚʷʟʠ ʩ ʚʚʝʜʝʥʠʝʤ ʥʦʚʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʧʦʜʛʦʪʦʚʢʠ 

ʙʘʢʘʣʘʚʨʦʚ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ [1] ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʤʝʥʷʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ ʢ ʨʝʟʫʣʴʪʘʪʘʤ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ, ʦʩʚʘʠʚʘʶʱʠʭ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʧʨʦʛʨʘʤʤʫ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʫʶ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʙʘʢʘʣʘʚʨʦʚ ʧʦ 

ʜʚʫʤ ʧʨʦʬʠʣʷʤ ʧʦʜʛʦʪʦʚʢʠ çʊʝʭʥʦʣʦʛʠʷ ʠ ʀʥʬʦʨʤʘʪʠʢʘè. ʅʦʚʳʡ ʌɻʆʉ 

ɺʆ 3++ ʦʨʠʝʥʪʠʨʫʝʪ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʚ ʚʫʟʝ ʥʝ ʪʦʣʴʢʦ ʥʘ 

ʫʩʠʣʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ, ʥʦ ʠ ʥʘ ʩʙʣʠʞʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʦʙʫʯʝʥʠʷ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʧʝʜʘʛʦʛʘ. 

ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩʘʤʘ ʨʘʟʨʘʙʘʪʳʚʘʝʪ 

ʦʙʷʟʘʪʝʣʴʥʳʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ ʠ ʠʭ ʠʥʜʠʢʘʪʦʨʳ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʦʮʝʥʠʪʴ ʦʙʱʠʡ ʫʨʦʚʝʥʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ 

ʙʫʜʫʱʠʭ ʫʯʠʪʝʣʝʡ.  ʇʨʠ ʧʦʜʛʦʪʦʚʢʝ ʙʘʢʘʣʘʚʨʦʚ ʧʦ ʧʨʦʬʠʣʶ çʊʝʭʥʦʣʦʛʠʷ 

ʠ ʀʥʬʦʨʤʘʪʠʢʘè ʦʩʦʙʫʶ ʚʘʞʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʙʫʜʫʱʠʭ ʫʯʠʪʝʣʝʡ ʪʝʭʥʦʣʦʛʠʠ ʠ 

ʠʥʬʦʨʤʘʪʠʢʠ; ʠʤʝʥʥʦ ʦʥʘ, ʧʦ-ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʧʦʟʚʦʣʷʝʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʆʊʌ 3.2 ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʧʝʜʘʛʦʛʘ, 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʘʷ ʚ ʵʪʦʤ ʥʦʨʤʘʪʠʚʥʦʤ ʘʢʪʝ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ 

çʇʝʜʘʛʦʛʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʠ ʨʝʘʣʠʟʘʮʠʠ ʦʩʥʦʚʥʳʭ 

ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤè. ɼʨʫʛʠʤ ʦʩʥʦʚʘʥʠʝʤ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʙʫʜʫʱʠʭ 

ʫʯʠʪʝʣʝʡ ʪʝʭʥʦʣʦʛʠʠ ʠ ʠʥʬʦʨʤʘʪʠʢʠ, ʢʘʢ ʚʳʧʫʩʢʥʠʢʦʚ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ 

ʚʫʟʘ, ʤʳ ʩʯʠʪʘʝʤ ʠʟʤʝʥʝʥʠʝ ʦʙʱʝʛʦ ʤʝʩʪʘ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ 

çʊʝʭʥʦʣʦʛʠʷè ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʰʢʦʣ ʈʌ. ʅʦʚʘʷ ʂʦʥʮʝʧʮʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʩʠʩʪʝʤʝ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ  ʩʪʘʚʠʪ ʧʝʨʝʜ ʫʯʝʙʥʳʤ ʧʨʝʜʤʝʪʦʤ çʊʝʭʥʦʣʦʛʠʷè ʩʣʦʞʥʳʝ, ʥʦ 

ʦʯʝʥʴ ʚʘʞʥʳʝ ʟʘʜʘʯʠ ʧʦ ʠʥʪʝʛʨʘʮʠʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ 

ʧʨʠ ʠʟʫʯʝʥʠʠ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʭ ʠ ʛʫʤʘʥʠʪʘʨʥʳʭ ʜʠʩʮʠʧʣʠʥ, ʘ ʪʘʢʞʝ 

ʤʘʪʝʤʘʪʠʢʠ ʠ ʠʥʬʦʨʤʘʪʠʢʠ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠʟʛʦʪʦʚʣʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʳʭ ʠ ʚʠʨʪʫʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʪʨʫʜʘ. 

ɺʳʧʦʣʥʝʥʠʝ ʪʘʢʠʭ ʟʘʜʘʯ ʨʘʩʰʠʨʷʝʪ ʠ ʫʩʣʦʞʥʷʝʪ ʧʝʜʘʛʦʛʠʯʝʩʢʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʦʚʨʝʤʝʥʥʦʛʦ ʫʯʠʪʝʣʷ ʪʝʭʥʦʣʦʛʠʠ, ʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʙʦʛʘʱʘʝʪʩʷ ʟʘ ʩʯʝʪ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʥʘʣʠʯʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʢʦʤʧʝʪʝʥʮʠʠ ʠ ʫʩʣʦʞʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʢʦʤʧʝʪʝʥʮʠʠ, ʘ ʚ ʫʩʣʦʚʠʷʭ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʮʠʬʨʦʚʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʵʪʠ ʜʚʘ ʚʠʜʘ ʢʦʤʧʝʪʝʥʮʠʡ 

ʩʪʘʥʦʚʷʪʩʷ ʥʝʨʘʟʨʳʚʥʳʤʠ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ, ʥʘʣʠʯʠʝ ʢʦʪʦʨʦʡ ʩʪʘʥʦʚʠʪʩʷ 

ʦʙʷʟʘʪʝʣʴʥʦʡ ʜʣʷ ʫʯʠʪʝʣʷ ʪʝʭʥʦʣʦʛʠʠ. 

ɸʥʘʣʠʟ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ, 

ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʦʙʣʝʤʳ ʢʦʤʧʝʪʝʥʮʠʡ ʠ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʚ ʢʦʥʪʝʢʩʪʝ ʪʝʦʨʠʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ ʚ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʝ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʪʘʢʠʭ 

ʨʘʙʦʪ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʦʙʣʝʤ ʧʦʜʛʦʪʦʚʢʠ ʫʯʠʪʝʣʝʡ ʪʝʭʥʦʣʦʛʠʠ ʠ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʜʣʷ ʫʯʨʝʞʜʝʥʠʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, 
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ʧʦʩʢʦʣʴʢʫ ʠ ʪʝʤ ʠ ʜʨʫʛʠʤ ʧʝʜʘʛʦʛʘʤ ʥʝʦʙʭʦʜʠʤʘ ʧʦʜʛʦʪʦʚʢʘ ʚ ʩʬʝʨʝ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚ ʩʠʣʫ ʩʧʝʮʠʬʠʢʠ ʧʨʝʜʤʝʪʥʦʡ ʧʦʜʛʦʪʦʚʢʠ. 

ʊʘʢ, ʂʩʝʥʦʬʦʥʪʦʚʘ ɸ.ʅ. ʚʳʜʝʣʷʝʪ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʯʝʨʪʳ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʫʯʠʪʝʣʷ ʪʝʭʥʦʣʦʛʠʠ: çʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ 

ʨʝʘʣʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʡ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʩʧʦʩʦʙʦʚ ʪʨʫʜʘè, 

ʧʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʦʠʩʢ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʚ 

ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʧʨʠ ʦʩʚʦʝʥʠʠ ʢʘʢʠʭ-ʣʠʙʦ ʪʝʭʥʦʣʦʛʠʡ, çʦʪʨʘʞʘʶʱʘʷ ʝʛʦ 

ʛʦʪʦʚʥʦʩʪʴ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʦʩʫʱʝʩʪʚʣʷʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴè ʚ 

ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʚʘʶʱʝʛʦʩʷ ʧʨʦʠʟʚʦʜʩʪʚʘ [4]. 

ɼʨʫʛʘʷ ʯʘʩʪʴ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʧʦʜ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴʶ 

ʧʦʥʠʤʘʝʪ ʫʤʝʥʠʝ ʫʯʠʪʝʣʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ. ʊʘʢ, 

ʅ.ʅ. ʄʘʥʴʢʦ ʩʯʠʪʘʝʪ, ʯʪʦ ʚ ʧʦʥʷʪʠʝ çʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴè 

ʥʘʜʦ ʚʢʣʶʯʠʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ, ʢʦʪʦʨʫʶ ʦʥ ʦʧʨʝʜʝʣʷʝʪ, 

ʢʘʢ çʩʦʚʦʢʫʧʥʦʩʪʴ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʩʧʦʩʦʙʦʚ ʧʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘè [5]. ɹʣʠʟʢʠʤʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʢ ʪʘʢʦʤʫ 

ʧʦʥʠʤʘʥʠʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʧʦʟʠʮʠʠ  

ɻʘʜʞʠʝʚʘ ʈ.ɼ. ʠ ʅʠʢʠʬʦʨʦʚʦʡ ɽ.ʀ. ʇʦ ʤʥʝʥʠʶ ɻʘʜʞʠʝʚʘ ʈ.ɼ., ʧʦʥʷʪʠʝ 

çʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʢʦʤʧʝʪʝʥʮʠʷè çʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʤʦʪʠʚʘʮʠʦʥʥʳʭ, ʦʨʛʘʥʠʟʘʪʦʨʩʢʠʭ ʠ ʢʦʥʪʨʦʣʴʥʳʭ ʫʤʝʥʠʡ ʠ ʢʘʯʝʩʪʚ 

ʣʠʯʥʦʩʪʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʚʢʣʶʯʝʥʠʶ ʰʢʦʣʴʥʠʢʦʚ ʚ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘ ʦʩʥʦʚʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʜʝʡʩʪʚʠʡè [2]. ɹʣʠʟʢʫʶ 

ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʪʨʘʢʪʦʚʢʫ ʤʳ ʥʘʭʦʜʠʤ ʚ ʨʘʙʦʪʝ ʅʠʢʠʬʦʨʦʚʦʡ ɽ.ʀ., 

ʢʦʪʦʨʘʷ ʩʯʠʪʘʝʪ, ʯʪʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʷʚʣʷʝʪʩʷ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ 

çʩʦʚʦʢʫʧʥʦʩʪʴ ʢʦʛʥʠʪʠʚʥʳʭ, ʦʧʝʨʘʮʠʦʥʘʣʴʥʦ-ʜʝʷʪʝʣʴʥʦʩʪʥʳʭ, ʜʠʜʘʢʪʠʢʦ-

ʧʨʦʝʢʪʠʨʦʚʦʯʥʳʭ ʠ ʨʝʬʣʝʢʩʠʚʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʫʤʝʥʠʡ, ʦʧʦʩʨʝʜʦʚʘʥʥʳʭ 

ʮʝʥʥʦʩʪʥʦ-ʩʤʳʩʣʦʚʳʤʠ ʫʩʪʘʥʦʚʢʘʤʠ ʠ ʤʦʪʠʚʘʤʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ,  ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ ʚ ʰʢʦʣʝ, ʛʘʨʘʥʪʠʨʫʶʱʝʡ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʡ ʨʝʟʫʣʴʪʘʪè [6]. 

ʈʷʜ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʦʧʠʩʳʚʘʶʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʩ 

ʧʦʟʠʮʠʠ ʯʘʩʪʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʧʦʜʛʦʪʦʚʢʠ, ʦʧʠʨʘʷʩʴ ʥʘ ʧʦʥʷʪʠʝ 

çʪʝʭʥʦʣʦʛʠʷè; ʩ ʵʪʦʡ ʧʦʟʠʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʢʦʥʪʝʢʩʪʝ ʢʦʥʢʨʝʪʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʠʣʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ [7]. 

ʅʘʰʝʤʫ ʧʦʥʠʤʘʶ ʩʫʱʥʦʩʪʠ ʧʦʥʷʪʠʷ çʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʴè ʙʘʢʘʣʘʚʨʦʚ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʙʣʠʞʝ ʤʥʝʥʠʝ ɻʦʨʙʫʥʦʚʘ ɺ.ʅ., ʢʦʪʦʨʦʝ 

ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʧʦʟʠʮʠʠ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʣʝʞʠʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʪʦʤ, 

ʯʪʦ çʀʥʩʪʨʫʤʝʥʪʘʣʴʥʦʝ ʠ ʩʤʳʩʣʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʠʪʝʣʷ 

ʪʝʭʥʦʣʦʛʠʠ ʘʢʢʫʤʫʣʠʨʫʝʪ ʚ ʩʝʙʝ ʵʣʝʤʝʥʪʳ ʩʤʝʞʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʦʙʣʘʩʪʝʡ ï ʧʝʜʘʛʦʛʠʢʠ, ʧʩʠʭʦʣʦʛʠʠ, ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʪʝʭʥʦʣʦʛʠʡ, 

ʪʝʭʥʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ, ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ, ʵʢʦʥʦʤʠʢʠ ʠ ʜʨ.è [3]. 
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ʏʪʦ ʢʘʩʘʝʪʩʷ ʧʦʥʠʤʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʢʘʢ 

ʩʦʩʪʘʚʣʷʶʱʝʡ çʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠè ʙʘʢʘʣʘʚʨʦʚ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʦʬʠʣʷ çʪʝʭʥʦʣʦʛʠʷè, ʪʦ ʤʳ 

ʧʨʠʜʝʨʞʠʚʘʝʤʩʷ ʦʙʱʝʧʨʠʥʷʪʦʡ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʧʩʠʭʦʣʦʛʦ-

ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʥʘʫʢʝ ʪʨʘʢʪʦʚʢʠ.  ʇʦʜ çʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʦʤʧʝʪʝʥʮʠʝʡè 

ʧʦʥʠʤʘʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠʩʢʘʪʴ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ, ʦʪʙʠʨʘʪʴ, 

ʦʙʨʘʙʘʪʳʚʘʪʴ ʠ ʧʝʨʝʜʘʚʘʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʧʨʠ ʧʦʤʦʱʠ 

ʫʩʪʥʳʭ ʠ ʧʠʩʴʤʝʥʥʳʭ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʂʦʤʧʝʪʝʥʪʥʦʩʪʴ ʞʝ ï ʵʪʦ ʦʙʣʘʜʘʥʠʝ ʯʝʣʦʚʝʢʦʤ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʢʦʤʧʝʪʝʥʮʠʝʡ, ʢʦʪʦʨʦʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʝʛʦ ʣʠʯʥʫʶ ʦʮʝʥʢʫ ʵʪʦʡ 

ʢʦʤʧʝʪʝʥʮʠʠ ʠ ʦʪʥʦʰʝʥʠʝ ʢ ʧʨʝʜʤʝʪʫ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 
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ɺʘʡʥʜʦʨʬ-ʉʳʩʦʝʚʘ ʄ.ɽ., ɺʦʨʦʙʯʠʢʦʚʘ ɽ.ʆ., 

ʌɻɹʆʋ ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

ɻɹʆʋ ɼʇʆ ʎʝʥʪʨ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʚʘʣʠʬʠʢʘʮʠʡ ʠ ʩʦʜʝʡʩʪʚʠʷ 

ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʫ çʇʨʦʬʝʩʩʠʦʥʘʣè 
 

ʆʈɻɸʅʀɿɸʎʀʗ ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʆʁ ʇɽɼɸɻʆɻʀʏɽʉʂʆʁ 

ʇʆɼɼɽʈɾʂʀ ʇʈɽʇʆɼɸɺɸʊɽʃʗ ʇʈʀ ʀʉʇʆʃʔɿʆɺɸʅʀʀ 

ʕʃɽʂʊʈʆʅʅʓʍ ʆɹʈɸɿʆɺɸʊɽʃʔʅʓʍ ʈɽʉʋʈʉʆɺ 

 

ɸʥʥʦʪʘʮʠʷ. ɿʘʜʘʯʝʡ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʘ ʨʘʟʨʘʙʦʪʢʘ 

ʩʠʩʪʝʤʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʫʯʝʙʥʦʤ 

ʧʨʦʮʝʩʩʝ. ɺ ʩʪʘʪʴʝ ʜʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʪʝʨʤʠʥʘ çʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ 

ʧʝʜʘʛʦʛʠʯʝʩʢʘʷ ʧʦʜʜʝʨʞʢʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷè. ʂʨʦʤʝ ʪʦʛʦ, ʦʧʠʩʘʥʘ ʤʦʜʝʣʴ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʚʳʜʝʣʝʥʳ 

ʦʩʥʦʚʥʳʝ ʜʠʜʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʨʝʰʝʥʳ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʵʪʠʭ ʨʝʩʫʨʩʦʚ. ʆʧʠʩʘʥʥʘʷ ʤʦʜʝʣʴ ʧʦʟʚʦʣʠʪ ʧʝʜʘʛʦʛʘʤ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʩʦʟʜʘʚʘʪʴ ʨʝʩʫʨʩʳ, ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʠ ʦʩʦʟʥʘʥʥʦ 

ʚʥʝʜʨʷʪʴ ʵʣʝʢʪʨʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʝʜʘʛʦʛʠʯʝʩʢʘʷ ʧʦʜʜʝʨʞʢʘ, ʵʣʝʢʪʨʦʥʥʳʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʵʣʝʢʪʨʦʥʥʦʝ ʦʙʫʯʝʥʠʝ. 
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ORGANIZATION OF PROFESSIONAL PEDAGOGICAL SUPPORT 

FOR TEACHERS USING ELECTRONIC EDUCATIONAL RESOURCES  

 

ɸbstract. The purpose of this study is to develop professional 

pedagogical support for teachers in the use of electronic educational resources in 

the educational process. The article introduces "professional pedagogical support 

of a teacher" term. In addition, the model of professional pedagogical support 

for teachers in the use of electronic educational resources is described, and the 

main didactic tasks that can be solved using these resources are highlighted. The 

described model will allow teachers to create their own resources and implement 

electronic technologies in the educational process most effectively and 

consciously. 
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ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʦʙʥʦʚʣʝʥʠʝ ʟʥʘʥʠʡ ʧʨʦʠʩʭʦʜʠʪ ʦʯʝʥʴ ʙʳʩʪʨʦ. ɺ 

ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʩʪʨʦ ʚʩʪʘʶʪ ʧʨʦʙʣʝʤʳ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʥʝʛʨʘʤʦʪʥʦʩʪʠ, 

ʚʦʟʥʠʢʘʝʪ ʜʝʬʠʮʠʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʧʨʘʚʦʚʳʭ, ʪʝʭʥʠʯʝʩʢʠʭ, ʩʦʮʠʘʣʴʥʦ-

ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʠʥʳʭ ʟʥʘʥʠʡ. ʇʨʠ ʫʩʣʦʚʠʠ ʤʝʜʣʝʥʥʦʛʦ 

ʦʙʥʦʚʣʝʥʠʷ ʬʦʨʤʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʜʝʨʞʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʢʘʜʨʦʚ. 

ʉʨʝʜʠ ʦʩʦʙʦ ʩʪʨʝʤʠʪʝʣʴʥʦ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʥʘʧʨʘʚʣʝʥʠʡ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 

ʵʣʝʢʪʨʦʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʜʠʩʪʘʥʮʠʦʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. ɺ 

ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʘʞʥʦ ʧʦʥʠʤʘʪʴ ʦʩʥʦʚʥʳʝ ʤʝʭʘʥʠʟʤʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ (ʕʆʈ) ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʝʜʘʛʦʛʘ.  

ɿʘʜʘʯʝʡ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʘ ʨʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʕʆʈ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ. 

ʇʦʜ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʦʡ ʧʨʝʧʦʜʘʚʘʪʝʣʷ 

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʕʆʈ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʧʦʥʠʤʘʝʪʩʷ ʩʠʩʪʝʤʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ 

ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʩʚʦʝʥʠʝʤ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʕʆʈ, 

ʚʢʣʶʯʘʶʱʘʷ ʚ ʩʝʙʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʝ, ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʦʝ, ʢʦʥʩʫʣʴʪʘʪʠʚʥʦʝ ʠ 

ʜʨʫʛʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʅʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ ʧʝʜʘʛʦʛʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʣʠ ʯʘʩʪʠʯʥʦ ʟʘʜʝʡʩʪʚʦʚʘʪʴ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. 

ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ, ʧʦ ʢʦʪʦʨʳʤ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʘ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʧʦʜʜʝʨʞʢʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷ:  

¶ ʧʨʦʚʝʜʝʥʠʝ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʪʨʝʙʥʦʩʪʝʡ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʜʣʷ 

ʘʢʪʫʘʣʠʟʘʮʠʠ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʪʝʤ ʠ ʧʨʦʙʣʝʤ, ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʢ ʠʟʫʯʝʥʠʶ ʥʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ; 

¶ ʨʘʟʨʘʙʦʪʢʘ ʠ ʨʝʘʣʠʟʘʮʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʨʘʤʢʘʭ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ (ʥʘʧʨʠʤʝʨ, 

ʣʝʢʮʠʠ, ʤʘʩʪʝʨ-ʢʣʘʩʩʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʨʝʞʠʤʝ ʦʥʣʘʡʥ); 

¶ ʦʨʛʘʥʠʟʘʮʠʷ ʦʙʫʯʝʥʠʷ (ʜʠʩʪʘʥʮʠʦʥʥʳʝ ʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ 

ʢʫʨʩʳ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ (ʙʘʟʦʚʳʝ, ʤʦʜʫʣʴʥʳʝ, 

ʧʨʝʜʤʝʪʥʳʝ); 

¶ ʨʝʘʣʠʟʘʮʠʷ ʬʦʨʤ ʚʠʨʪʫʘʣʴʥʦʡ (ʜʠʩʪʘʥʮʠʦʥʥʦʡ) ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ 

ʧʦʜʜʝʨʞʢʠ (ʠʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʠʠ, ʦʥʣʘʡʥ-ʜʠʩʢʫʩʩʠʠ,  

ʚʠʨʪʫʘʣʴʥʳʝ ʚʳʩʪʘʚʢʠ, ʩʝʪʝʚʳʝ ʢʦʥʢʫʨʩʳ ʫʯʠʪʝʣʝʡ, 

ʤʝʪʦʜʠʯʝʩʢʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʠ ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʝ, ʵʢʩʧʝʨʪʥʘʷ 

ʦʮʝʥʢʘ ʨʘʟʨʘʙʦʪʦʢ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʦʣʦʜʳʭ, 

ʛʨʫʧʧʘʤʠ ʦʧʳʪʥʳʭ ʫʯʠʪʝʣʝʡ). 
ʂ ʦʩʥʦʚʥʳʤ ʬʫʥʢʮʠʷʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʜʝʨʞʢʠ ʧʝʜʘʛʦʛʦʚ 

ʦʪʥʝʩʝʥʳ: ʧʨʦʚʝʜʝʥʠʝ ʩʝʤʠʥʘʨʦʚ ʠ ʤʘʩʪʝʨ-ʢʣʘʩʩʦʚ, ʣʝʢʮʠʡ ʠ ʵʢʩʧʝʨʪʠʟ, 
ʦʙʩʫʞʜʝʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʦʦʙʨʘʟʫʶʱʠʭ ʜʦʢʫʤʝʥʪʦʚ; ʧʦʜʜʝʨʞʘʥʠʝ 
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ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚ ʘʢʪʫʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ; ʩʙʦʨ ʠ ʘʥʘʣʠʟ 
ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʧʨʦʜʫʢʪʘ, 
ʨʘʟʨʘʙʦʪʢʘ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʩʠʩʪʝʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ; 
ʦʨʛʘʥʠʟʘʮʠʷ ʧʦʤʦʱʠ ʠ ʚʟʘʠʤʦʧʦʤʦʱʠ ʚ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʝ ʧʝʜʘʛʦʛʘ.  

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʦʜʝʣʠ 
ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʚ 
ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʕʆʈ ʙʳʣ ʧʨʦʚʝʜʝʥ ʦʧʨʦʩ [1] ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʕʆʈ ʥʘ 
ʫʨʦʢʘʭ. ɹʦʣʴʰʠʥʩʪʚʦ ʦʧʨʦʰʝʥʥʳʭ ʦʧʨʝʜʝʣʷʶʪ ʩʚʦʡ ʫʨʦʚʝʥʴ ʚʣʘʜʝʥʠʷ 
ʧʝʨʩʦʥʘʣʴʥʳʤ ʢʦʤʧʴʶʪʝʨʦʤ ʢʘʢ ʦʯʝʥʴ ʚʳʩʦʢʠʡ (ʤʦʛʫʪ ʥʘʫʯʠʪʴ ʜʨʫʛʠʭ ʠʣʠ 
ʠʥʪʫʠʪʠʚʥʦ ʨʘʟʦʙʨʘʪʴʩʷ ʩ ʥʝʟʥʘʢʦʤʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ï 57,8%). ɸ ʪʘʢʞʝ 
31,6% ʩʯʠʪʘʶʪ ʚʦʟʤʦʞʥʳʤ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʥʦʚʦʡ ʜʣʷ ʩʝʙʷ ʧʨʦʛʨʘʤʤʝ, ʥʦ ʚ 
ʩʣʫʯʘʝ ʥʘʣʠʯʠʷ ʧʦʜʨʦʙʥʦʡ ʠʥʩʪʨʫʢʮʠʠ ʠʣʠ ʛʨʘʤʦʪʥʦʛʦ ʥʘʩʪʘʚʥʠʢʘ.   

ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʜʠʜʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘʯʠ, 
ʪʨʝʙʫʶʱʠʝ ʨʝʰʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʕʆʈ. ɺʳʜʝʣʠʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ:  

¶ ʄʦʪʠʚʘʮʠʷ ʦʙʫʯʘʶʱʠʭʩʷ ʢ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

¶ ʅʘʛʣʷʜʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠʟʫʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ; 

¶ ʂʦʥʪʨʦʣʴ ʟʥʘʥʠʡ (ʩʦʢʨʘʱʝʥʠʝ ʟʘʪʨʘʯʠʚʘʝʤʦʛʦ ʚʨʝʤʝʥʠ); 

¶ ʎʝʣʝʧʦʣʘʛʘʥʠʝ; 

¶ ɺʳʩʪʨʘʠʚʘʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ; 

¶ ɺʦʟʤʦʞʥʦʩʪʴ çʦʞʠʚʠʪʴè ʠ ʨʘʟʥʦʦʙʨʘʟʠʪʴ ʫʨʦʢ; 

¶ ʇʦʠʩʢ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ ʪʝʤʳ; 

¶ ɺʦʟʤʦʞʥʦʩʪʴ ʙʦʣʝʝ ʛʣʫʙʦʢʦ ʧʦʛʨʫʟʠʪʴʩʷ ʚ ʧʨʝʜʤʝʪ (ʥʘʧʨʠʤʝʨ, 
ʦʙʱʝʥʠʝ ʩ ʥʦʩʠʪʝʣʝʤ ʷʟʳʢʘ ʠʣʠ ʠʟʫʯʝʥʠʝ ʤʠʢʨʦʤʠʨʘ); 

¶ ʂʨʦʤʝ ʪʦʛʦ, ʨʝʩʧʦʥʜʝʥʪʳ ʚʳʜʝʣʷʣʠ ʨʷʜ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʟʘʜʘʯ, 
ʢʦʪʦʨʳʝ ʙʳ ʭʦʪʝʣʠ ʨʝʰʠʪʴ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʕʆʈ; 

¶ ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. 
ʕʢʦʥʦʤʠʷ ʚʨʝʤʝʥʠ ʥʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʚʦʧʨʦʩʘʭ (ʥʘʧʨʠʤʝʨ, 

ʢʦʤʤʫʥʠʢʘʮʠʷ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠʣʠ 
ʫʤʝʥʴʰʝʥʠʝ ʚʨʝʤʝʥʠ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʢ ʟʘʥʷʪʠʷʤ). 

ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʦʧʨʦʩʘ ʙʳʣʦ ʩʜʝʣʘʥʦ ʟʘʢʣʶʯʝʥʠʝ, ʯʪʦ 
ʩʠʩʪʝʤʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ 
ʥʝʦʙʭʦʜʠʤʘ ʢʘʢ ʚ ʛʣʦʙʘʣʴʥʦʡ (ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ, ʨʝʛʠʦʥʘʣʴʥʦʤ, ʨʘʡʦʥʥʦʤ 
ʫʨʦʚʥʷʭ), ʪʘʢ ʠ ʣʦʢʘʣʴʥʦʡ (ʥʘ ʙʘʟʝ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, 
ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ ʫʯʠʪʝʣʝʡ-
ʧʨʝʜʤʝʪʥʠʢʦʚ) ʬʦʨʤʘʭ. 

ʄʳ ʚʳʜʝʣʠʣʠ ʪʨʠ ʦʩʥʦʚʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ 
ʧʝʜʘʛʦʛʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʕʆʈ: 

1. ɸʢʪʫʘʣʠʟʘʮʠʷ ʟʥʘʥʠʡ ʦ ʨʘʟʥʦʦʙʨʘʟʠʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʕʆʈ. 
2. ɿʥʘʥʠʝ ʤʝʭʘʥʠʟʤʘ ʨʘʙʦʪʳ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦ ʩʦʟʜʘʥʠʶ ʕʆʈ. 
3. ʋʤʝʥʠʝ ʚʥʝʜʨʠʪʴ ʕʆʈ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ.  
ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʦʛʦ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʤʦʜʝʣʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʕʆʈ, 
ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʨʠʩ. 1. 
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ʈʠʩ. 1. ʄʦʜʝʣʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ  

ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʕʆʈ 

 

ɺ ʦʩʥʦʚʝ ʩʠʩʪʝʤʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʕʆʈ ʣʝʞʘʪ ʪʨʠ ʢʦʤʧʦʥʝʥʪʘ: 

1. ʇʨʦʩʚʝʱʝʥʠʝ. ʊʦ ʝʩʪʴ, ʟʥʘʥʠʝ ʧʝʜʘʛʦʛʘ ʯʝʤ ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʪʦʪ ʠʣʠ 

ʠʥʦʡ ʕʆʈ? ʕʪʦʪ ʵʪʘʧ ʨʝʘʣʠʟʫʝʪʩʷ ʟʘ ʩʯʝʪ ʫʯʘʩʪʠʷ ʧʝʜʘʛʦʛʘ ʚ ʨʘʟʣʠʯʥʳʭ 

ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʩʦʦʙʱʝʩʪʚʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ, ʟʘ ʩʯʝʪ 

ʩʘʤʦʨʘʟʚʠʪʠʷ (ʠʟʫʯʝʥʠʝ ʩʪʘʪʝʡ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʣʠʪʝʨʘʪʫʨʳ), ʢʫʨʩʦʚ 

ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ, ʬʫʥʢʮʠʦʥʘʣʘ ʤʝʩʩʝʥʜʞʝʨʦʚ, ʥʘʧʨʠʤʝʨ, 

ʩʦʟʜʘʥʠʝ ʯʘʪ-ʙʦʪʘ.  

2. ʀʟʫʯʝʥʠʝ ʤʝʭʘʥʠʟʤʘ ʨʘʙʦʪʳ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. ʂʘʢ 

ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʤʦʞʝʪ ʩʦʟʜʘʪʴ ʠʣʠ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʕʆʈ? ʅʘ ʵʪʦʪ ʚʦʧʨʦʩ 

ʤʦʞʝʪ ʦʪʤʝʪʠʪʴ ʩʘʤ ʧʝʜʘʛʦʛ ʠʣʠ ʧʦʩʣʝ ʦʙʫʯʝʥʠʷ ʥʘ ʢʫʨʩʘʭ.  

3. ɻʨʘʤʦʪʥʦʝ ʚʥʝʜʨʝʥʠʝ ʕʆʈ ʚ ʩʚʦʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ. ʂʫʜʘ ʠ ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʠ ʥʘ ʢʘʢʦʤ ʵʪʘʧʝ ʫʨʦʢʘ ʢʘʢʦʡ ʚʠʜ 

ʕʆʈ ʙʫʜʝʪ ʥʘʠʙʦʣʝʝ ʫʤʝʩʪʝʥ? ʇʨʠ ʨʝʰʝʥʠʠ ʜʘʥʥʦʛʦ ʚʦʧʨʦʩʘ ʫʤʝʩʪʥʳʤ 

ʙʫʜʝʪ ʢʦʤʤʫʥʠʢʘʮʠʷ ʩ ʢʦʣʣʝʛʘʤʠ, ʦʙʤʝʥ ʦʧʳʪʦʤ. 

ɺʩʝ ʪʨʠ ʢʦʤʧʦʥʝʥʪʘ ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʦʧʨʝʜʝʣʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ, 

ʢʦʪʦʨʦʝ ʦʧʨʝʜʝʣʷʝʪ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʕʆʈ ʚ ʮʝʣʦʤ.  

ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʧʝʜʘʛʦʛ ʜʦʣʞʝʥ ʧʦʥʠʤʘʪʴ ʟʘʯʝʤ ʝʤʫ ʧʨʠʤʝʥʷʪʴ 

ʕʆʈ ʥʘ ʩʚʦʠʭ ʟʘʥʷʪʠʷʭ? ʂʘʢʠʝ ʦʩʥʦʚʥʳʝ ʜʠʜʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘʯʠ ʦʥʠ 

ʨʝʰʘʁʪ, ʧʦʯʝʤʫ ʧʨʠʤʝʥʷʝʪʩʷ ʪʦʪ ʠʣʠ ʠʥʦʡ ʚʠʜ ʕʆʈ, ʢʘʢ ʚ ʚʦʧʨʦʩʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʘʚʠʣʴʥʦ ʦʪʪʘʣʢʠʚʘʪʴʩʷ ʦʪ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʩʚʦʝʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʜʨ. 
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ʆʪʚʝʪ ʥʘ ʚʦʧʨʦʩ çʜʣʷ ʯʝʛʦ?è ʜʠʢʪʫʝʪ ʛʣʦʙʘʣʠʟʘʮʠʷ ʠ ʨʘʟʚʠʪʠʝ 

ʥʘʫʢʠ. ʂʘʢʠʝ ʥʦʚʳʝ ʟʘʜʘʯʠ ʧʦʷʚʣʷʶʪʩʷ, ʢʦʪʦʨʳʝ ʫʞʝ ʥʝʣʴʟʷ ʨʝʰʘʪʴ ʧʦ-

ʩʪʘʨʦʤʫ. ʀ ʵʪʦʪ ʦʪʚʝʪ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʧʦʩʳʣʦʤ, ʜʠʢʪʫʶʱʠʤ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʥʝ ʢʘʢ ʦʪʜʝʣʴʥʦʛʦ 

ʵʣʝʤʝʥʪʘ (ʥʘʧʨʠʤʝʨ, ʥʘ ʧʨʝʜʤʝʪʘʭ ʀʥʬʦʨʤʘʪʠʢʘ ʠ ʀʂʊ ʜʣʷ ʠʟʫʯʝʥʠʷ 

ʦʪʜʝʣʴʥʳʭ ʬʫʥʢʮʠʡ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ), ʘ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ 

ʧʦʟʥʘʥʠʷ ʤʠʨʘ ʚ ʮʝʣʦʤ.  

ʈʝʬʣʝʢʩʠʷ ʠʣʠ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʕʆʈ, 

ʛʨʘʤʦʪʥʦʝ ʚʳʩʪʨʘʠʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʵʣʝʢʪʨʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʦʪʚʝʪ ʥʘ ʚʦʧʨʦʩ ʧʦʯʝʤʫ ʪʘʢ, ʘ ʥʝ ʠʥʘʯʝ ʜʦʣʞʥʳ 

ʩʦʧʨʦʚʦʞʜʘʪʴ ʫʯʠʪʝʣʷ ʥʝ ʪʦʣʴʢʦ ʥʘ ʬʠʥʠʰʝ (ʦʢʦʥʯʘʥʠʠ ʢʫʨʩʘ, ʫʯʝʙʥʦʛʦ 

ʛʦʜʘ ʠ ʪ.ʜ.), ʥʦ ʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʨʦʮʝʩʩʘ ʨʘʙʦʪʳ. ʕʪʦ ʧʦʟʚʦʣʠʪ 

ʚʥʝʩʪʠ ʦʧʨʝʜʝʣʝʥʥʳʝ ʢʦʨʨʝʢʪʠʚʳ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʠ ʟʘʤʝʥʠʪʴ 

ʕʆʈ ʥʘ ʙʦʣʝʝ ʫʤʝʩʪʥʳʡ ʠ ʵʬʬʝʢʪʠʚʥʳʡ ʚ ʢʦʥʢʨʝʪʥʦʡ ʩʠʪʫʘʮʠʠ.  

ʈʝʘʣʠʟʘʮʠʷ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʤʦʞʝʪ ʙʳʪʴ ʥʘʠʙʦʣʝʝ ʫʩʧʝʰʥʘ, ʥʘ ʥʘʰ 

ʚʟʛʣʷʜ, ʚ ʦʥʣʘʡʥ-ʦʙʫʯʝʥʠʠ. ʇʦ ʜʘʥʥʳʤ ɸʥʛʝʣʦʚʦʡ ʆ.ʖ. ʦʥʣʘʡʥ-ʦʙʫʯʝʥʠʝ 

ʦʙʝʩʧʝʯʠʚʘʝʪ: ʰʠʨʦʢʠʡ ʦʭʚʘʪ ʦʙʫʯʘʶʱʠʭʩʷ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ; 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʪʴ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʠ ʘʜʘʧʪʠʨʦʚʘʪʴ ʝʛʦ ʢ 

ʧʦʪʨʝʙʥʦʩʪʷʤ ʩʣʫʰʘʪʝʣʝʡ; ʚʦʟʤʦʞʥʦʩʪʴ ʦʥʣʘʡʥ-ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠ 

ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ, ʩʦʟʜʘʥʠʝ ʥʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʨʝʡʪʠʥʛʦʚʳʭ 

ʩʧʠʩʢʦʚ ʩʣʫʰʘʪʝʣʝʡ; ʦʙʰʠʨʥʳʡ ʧʝʨʝʯʝʥʴ ʪʝʭʥʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ 

ʚʠʟʫʘʣʠʟʘʮʠʠ ʢʦʥʪʝʥʪʘ [2]. 

ʂʨʦʤʝ ʪʦʛʦ, ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʭ ʫʨʦʚʥʷ ʛʦʪʦʚʥʦʩʪʠ 

(ʈʠʩ. 2) ʧʝʜʘʛʦʛʦʚ ʢ ʨʘʟʨʘʙʦʪʢʝ ʠ ʚʥʝʜʨʝʥʠʶ ʕʆʈ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ:  

ʅʘʯʘʣʴʥʳʡ ʠʣʠ ʟʥʘʥʠʝʚʳʡ (ʟʥʘʥʠʝ ʦʙ ʀʂʊ, ʦʪʜʝʣʴʥʳʭ 

ʠʥʩʪʨʫʤʝʥʪʘʭ, ʥʦ ʥʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʭ ʠʣʠ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʦʩʚʦʝʥʠʷ). 

ʈʝʧʨʦʜʫʢʪʠʚʥʳʡ (ʦʩʚʦʝʥʠʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʥʦʚʳʭ ʜʣʷ ʩʝʙʷ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʩʪʨʫʢʮʠʠ ʠʣʠ ʧʦʩʪʦʨʦʥʥʝʡ ʧʦʤʦʱʠ, 

ʥʝʫʤʝʥʠʝ ʩʦʧʦʩʪʘʚʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʕʆʈ ʜʣʷ ʨʝʰʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ 

ʜʠʜʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʥʘ ʫʯʝʙʥʦʤ ʟʘʥʷʪʠʠ). 

ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ (ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʦʩʚʦʝʥʠʝ ʥʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʩʦʟʜʘʥʠʝ ʕʆʈ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʠʭ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ). 

ʊʚʦʨʯʝʩʢʠʡ (ʛʦʪʦʚʥʦʩʪʴ ʥʝ ʪʦʣʴʢʦ ʢ ʦʩʚʦʝʥʠʶ ʠ ʧʨʘʚʠʣʴʥʦʤʫ 

ʧʨʠʤʝʥʝʥʠʶ ʕʆʈ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʦ ʠ ʢ ʪʨʘʥʩʣʷʮʠʠ 

ʣʠʯʥʦʛʦ ʦʧʳʪʘ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʙʳʪʴ ʥʘʩʪʘʚʥʠʢʦʤ ʜʣʷ ʧʝʜʘʛʦʛʦʚ, 

ʧʨʝʜʳʜʫʱʠʭ ʫʨʦʚʥʝʡ ʛʦʪʦʚʥʦʩʪʠ).  

ʅʘ ʢʘʞʜʦʤ ʠʟ ʫʨʦʚʥʝʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ 

ʧʝʜʘʛʦʛʠʯʝʩʢʘʷ ʧʦʜʜʝʨʞʢʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʢʦʪʦʨʘʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʧʨʦʚʝʜʝʥʠʝ ʦʙʫʯʝʥʠʷ (ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʧʦʛʨʫʞʝʥʥʦʩʪʠ ʚ ʤʘʪʝʨʠʘʣ), 

ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʷ, ʧʨʦʩʚʝʱʝʥʠʷ, ʫʯʘʩʪʠʷ ʚ ʤʝʨʦʧʨʠʷʪʠʷʭ, ʢʦʤʤʫʥʠʢʘʮʠʷ ʚ 

ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ. ʂʨʦʤʝ ʪʦʛʦ, ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʝʨʝʭʦʜ ʥʘ ʩʣʝʜʫʶʱʠʝ 
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ʫʨʦʚʥʠ ʛʦʪʦʚʥʦʩʪʠ, ʢʘʢ ʠ ʧʦʜʜʝʨʞʢʘ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʦʩʷʪ ʮʠʢʣʠʯʥʳʡ 

ʭʘʨʘʢʪʝʨ. ʀ, ʜʦʩʪʠʛʘʷ ʯʝʪʚʝʨʪʦʛʦ ʫʨʦʚʥʷ ʛʦʪʦʚʥʦʩʪʠ, ʧʝʜʘʛʦʛ ʥʝ ʧʨʦʩʪʦ 

ʩʪʘʥʦʚʠʪʩʷ ʥʘʩʪʘʚʥʠʢʦʤ, ʢʦʪʦʨʳʡ ʩʧʦʩʦʙʝʥ ʜʝʣʠʪʴʩʷ ʘʢʪʫʘʣʴʥʦʡ 

ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʜʜʝʨʞʢʫ, ʥʦ ʠ 

ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʚʣʝʢʘʝʪʩʷ ʚ ʧʨʦʮʝʩʩ ʠ ʥʫʞʜʘʝʪʩʷ ʚ ʧʦʩʪʦʷʥʥʦʤ ʦʙʥʦʚʣʝʥʠʠ 

ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʩʦʙʩʪʚʝʥʥʳʭ ʟʥʘʥʠʡ.  

 

 
 

ʈʠʩ. 2. ʎʠʢʣʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ ʛʦʪʦʚʥʦʩʪʠ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʕʆʈ 
 

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʢʘʯʝʩʪʚʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʝʜʘʛʦʛʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʟʘʧʨʦʩʘʤ ʩʦʚʨʝʤʝʥʥʦʡ ʞʠʟʥʠ ï ʥʝʦʙʭʦʜʠʤʦʝ 

ʫʩʣʦʚʠʝ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ. ʅʘ ʬʦʥʝ ʧʦʚʳʰʝʥʥʦʛʦ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʚʥʠʤʘʥʠʷ ʢ ʵʪʦʡ ʧʨʦʙʣʝʤʝ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʚʦʧʨʦʩ ʦ 

ʩʧʦʩʦʙʘʭ, ʠʥʩʪʨʫʤʝʥʪʘʭ ʤʦʪʠʚʘʮʠʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʢʘʯʝʩʪʚʘ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʝʜʘʛʦʛʦʚ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ 

ʦʧʨʝʜʝʣʠʪʴ ʩʠʩʪʝʤʫ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ 

ʢʦʥʪʠʥʛʝʥʪʘ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʠʚʣʝʯʝʥʠʷ ʥʦʚʳʭ ʢʘʜʨʦʚ, 

ʢʦʪʦʨʳʝ ʩʤʦʛʫʪ ʵʬʬʝʢʪʠʚʥʦ ʨʘʙʦʪʘʪʴ. ʊʦ ʝʩʪʴ, ʤʦʪʠʚʘʮʠʷ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ 

ʨʘʙʦʪʥʠʢʦʚ ʢ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʝʜʫʱʝʡ ʢ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʩʦʟʜʘʚʘʷ ʫʩʣʦʚʠʷ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʠʭ 

ʤʦʪʠʚʦʚ ʠ ʧʦʪʨʝʙʥʦʩʪʝʡ. ʆʧʠʩʘʥʥʘʷ ʤʦʜʝʣʴ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʘ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʩʨʝʜʥʝʛʦ, ʩʨʝʜʥʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʠ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ.  ʆʥʘ ʧʦʟʚʦʣʠʪ ʧʝʜʘʛʦʛʘʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʩʦʟʜʘʚʘʪʴ 

ʨʝʩʫʨʩʳ, ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʠ ʦʩʦʟʥʘʥʥʦ ʚʥʝʜʨʷʪʴ ʵʣʝʢʪʨʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ.  
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ʌʆʈʄʀʈʆɺɸʅʀɽ ʎʀʌʈʆɺʆʁ ʂʋʃʔʊʋʈʓ ʇɽɼɸɻʆɻʀʏɽʉʂʀʍ 

ʈɸɹʆʊʅʀʂʆɺ ɺ ʋʏʈɽɾɼɽʅʀʗʍ ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʆɻʆ 

ʆɹʈɸɿʆɺɸʅʀʗ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʢ 

ʦʧʨʝʜʝʣʝʥʠʶ ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʦʛʦ ʬʝʥʦʤʝʥʘ çʮʠʬʨʦʚʘʷ ʢʫʣʴʪʫʨʘè. 

ʉʢʦʨʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʘ, 

ʧʨʠʚʦʜʠʪ ʢ ʩʠʪʫʘʮʠʠ ʪʦʪʘʣʴʥʦʡ ʮʠʬʨʦʚʠʟʘʮʠʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ 

ʞʠʟʥʠ ʦʪʜʝʣʴʥʳʭ ʣʠʮ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʝ ʙʦʣʴʰʫʶ ʢʫʣʴʪʫʨʥʫʶ 

ʟʥʘʯʠʤʦʩʪʴ ʧʨʠʦʙʨʝʪʘʶʪ ʮʠʬʨʦʚʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʠ 

ʨʘʟʚʠʪʠʷ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʞʠʟʥʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʦʙʨʘʟʦʚʘʥʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʠʬʨʦʚʘʷ ʢʫʣʴʪʫʨʘ, ʮʠʬʨʦʚʠʟʘʮʠʷ, ʮʠʬʨʦʚʳʝ 

ʢʦʤʤʫʥʠʢʘʮʠʠ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʢʫʣʴʪʫʨʘ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ 

ʨʘʙʦʪʥʠʢʦʚ. 
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Abstract. The article analyzes modern approaches to the definition of the 

socio-cultural phenomenon çdigital cultureè. The speed of information flows, 
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development strategies in all spheres of life, including education, are becoming 
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ʎʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʪʘʥʦʚʷʪʩʷ ʦʨʛʘʥʠʯʥʦʡ, ʚʘʞʥʦʡ ʠ ʥʝʦʙʭʦʜʠʤʦʡ 

ʯʘʩʪʴʶ ʞʠʟʥʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʯʝʣʦʚʝʢʘ, ʦʥʠ ʧʨʦʥʠʢʘʶʪ ʚ ʨʘʟʣʠʯʥʳʝ ʩʬʝʨʳ 

ʩʦʮʠʘʣʴʥʦʡ ʞʠʟʥʠ: ʧʦʣʠʪʠʢʫ, ʢʫʣʴʪʫʨʫ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, 

ʦʙʱʝʥʠʝ ʠ ʙʳʪ ʣʶʜʝʡ. ʕʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʚʝʨʝʥʥʦ ʛʦʚʦʨʠʪʴ ʦ 

ʨʦʞʜʝʥʠʠ ʥʦʚʦʡ ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ï ʮʠʬʨʦʚʦʡ ʢʫʣʴʪʫʨʝ. 

ʂʘʪʝʛʦʨʠʷ çʮʠʬʨʦʚʘʷ ʢʫʣʴʪʫʨʘè ʚʩʝ ʯʘʱʝ ʩʪʘʥʦʚʠʪʩʷ ʧʨʝʜʤʝʪʦʤ 

ʥʘʫʯʥʦʛʦ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʦʩʤʳʩʣʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʩʢʦʨʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ ʧʨʠʚʦʜʠʪ ʢ ʩʠʪʫʘʮʠʠ ʪʦʪʘʣʴʥʦʡ ʮʠʬʨʦʚʠʟʘʮʠʠ 

ʥʝ ʪʦʣʴʢʦ ʥʘ ʫʨʦʚʥʝ ʞʠʟʥʠ ʦʪʜʝʣʴʥʳʭ ʣʠʮ, ʥʦ ʠ ʤʥʦʞʝʩʪʚʘ ʦʙʱʝʩʪʚʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ. 

ʆʪʩʶʜʘ ʧʨʦʙʣʝʤʘ ʛʣʦʙʘʣʴʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʮʠʬʨʦʚʠʟʘʮʠʠ. ɽʝ 

çʦʢʫʣʴʪʫʨʠʚʘʥʠʝè ʘʢʪʫʘʣʠʟʠʨʫʝʪʩʷ ʚ ʩʠʪʫʘʮʠʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

[5]. ʎʠʬʨʦʚʘʷ ʢʫʣʴʪʫʨʘ ʧʦʨʦʞʜʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʥʦʚʣʝʥʠʷ ʧʨʠʥʮʠʧʦʚ 

ʠ ʤʝʪʦʜʦʚ ʨʘʙʦʪʳ ʚ ʫʯʨʝʞʜʝʥʠʷʭ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʈʦʩʩʠʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʩʧʝʮʠʘʣʠʩʪʦʚ ʮʠʬʨʦʚʦʡ ʵʧʦʭʠ. 

ʀʟʤʝʥʝʥʠʷ ʚ ʩʠʩʪʝʤʝ ʢʦʤʤʫʥʠʢʘʮʠʡ ʧʨʠʚʦʜʷʪ ʢ ʠʟʤʝʥʝʥʠʶ ʩʠʩʪʝʤʳ 

ʮʝʥʥʦʩʪʝʡ, ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʠ ʢʫʣʴʪʫʨʳ ʩʫʙʲʝʢʪʦʚ ʮʠʬʨʦʚʦʡ ʵʧʦʭʠ. 

ɺ ʫʢʘʟʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʚʝʨʭʚʘʞʥʦʡ ʠ ʘʢʪʫʘʣʴʥʦʡ ʩʪʘʥʦʚʠʪʩʷ 

ʧʨʦʙʣʝʤʘ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʦʡ ʢʫʣʴʪʫʨʳ ʨʘʙʦʪʥʠʢʦʚ ʫʯʨʝʞʜʝʥʠʡ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʂʫʣʴʪʫʨʦʣʦʛʠʯʥʳʡ ʬʝʥʦʤʝʥ ʧʦʥʷʪʠʷ 

ʮʠʬʨʦʚʦʡ ʢʫʣʴʪʫʨʳ ʘʥʘʣʠʟʠʨʫʶʪ ʠʟʚʝʩʪʥʳʝ ʟʘʨʫʙʝʞʥʳʝ ʫʯʝʥʳʝ ʂ. ɹʘʩʩʝʪ 

(ʉ. Bassett), ʂ. ɻʝʨʝ (C. Gere), ɻ. ɻʨʠʙʝʨ (G. Creeber), ʄ. ɼʝʫʟʝ (ʄ. Deuze), 

ɻ. ʂʨʠʙʝʨ ʠ ʈ. ʄʘʨʪʠʥ (G. Greeber & R. Martin), ʃ. ʄʘʥʦʚʠʯ (L. Vanovich), 

ɼʞ. ʉʪʦʤʤʝʣ (J. Stommel), ʄ. ʍʝʥʜ (ʄ. Hand) ʠ ʜʨʫʛʠʝ, ʢʦʪʦʨʳʝ 

ʦʙʦʩʥʦʚʘʣʠ ʧʦʥʷʪʠʡʥʳʡ ʘʧʧʘʨʘʪ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʮʠʬʨʦʚʠʟʘʮʠʠ, 

ʧʨʝʜʣʦʞʠʣʠ ʩʦʙʩʪʚʝʥʥʳʝ ʪʨʘʢʪʦʚʢʠ ʨʷʜʘ ʚʘʞʥʳʭ ʜʝʬʠʥʠʮʠʡ. 

ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʧʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʥʘʫʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ [1], [2], 

ʮʠʬʨʦʚʠʟʘʮʠʷ ʢʘʢ ʩʦʮʠʘʣʴʥʦʝ ʷʚʣʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʠʣʘʩʴ ʚ ʧʦʩʣʝʜʥʠʝ 

ʜʝʩʷʪʠʣʝʪʠʷ ʍʍ ʚʝʢʘ. ʇʦ ʤʥʝʥʠʶ ʀ. ʉʝʨʛʝʝʚʦʡ, ʝʝ ʦʧʨʝʜʝʣʷʶʪ ʪʨʠ 

ʚʝʜʫʱʠʭ ʩʚʦʡʩʪʚʘ: 

1. ɺʩʝ ʚʠʜʳ ʢʦʥʪʝʥʪʘ ʧʝʨʝʭʦʜʷʪ ʩ ʘʥʘʣʦʛʦʚʳʭ, ʬʠʟʠʯʝʩʢʠʭ ʠ 

ʩʪʘʪʠʯʝʩʢʠʭ ʚ ʮʠʬʨʦʚʳʝ, ʧʨʠʦʙʨʝʪʘʷ ʧʨʠʟʥʘʢʠ ʤʦʙʠʣʴʥʦʩʪʠ ʠ 

ʧʝʨʩʦʥʘʣʠʟʦʚʘʥʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʠʥʜʠʚʠʜ ʧʦʣʫʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ 

ʩʚʦʡ ʣʠʯʥʳʡ ʢʦʥʪʝʥʪ, ʥʘʧʨʘʚʣʷʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʟʘʧʨʦʩʳ, ʬʦʨʤʠʨʦʚʘʪʴ 

ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ ʪʨʘʝʢʪʦʨʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

2. ʆʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜ ʢ ʫʧʨʦʱʝʥʥʳʤ ʠ ʜʦʩʪʫʧʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ 

ʢʦʤʤʫʥʠʢʘʮʠʠ (ʪʝʭʥʦʣʦʛʠʷ ʩʪʘʥʦʚʠʪʩʷ ʣʠʰʴ ʩʨʝʜʩʪʚʦʤ, ʠʥʩʪʨʫʤʝʥʪʦʤ 

ʦʙʱʝʥʠʷ), ʘ ʚʝʜʫʱʝʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʫʩʪʨʦʡʩʪʚ ʠ ʪʝʭʥʦʣʦʛʠʠ ʩʪʘʥʦʚʠʪʩʷ 

ʫʧʨʘʚʣʷʝʤʦʩʪʴ. 

3. ʂʦʤʤʫʥʠʢʘʮʠʠ ʩʪʘʥʦʚʷʪʩʷ ʛʝʪʝʨʦʛʝʥʥʳʤʠ: ʚʝʨʪʠʢʘʣʴʥʘʷ, 

ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʢʦʤʤʫʥʠʢʘʮʠʷ ʪʝʨʷʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ, ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʭʦʜ ʢ 

ʩʝʪʝʚʦʡ ʩʪʨʫʢʪʫʨʝ ʢʦʤʤʫʥʠʢʘʮʠʠ. 
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ʂ ʦʩʥʦʚʥʳʤ ʬʝʥʦʤʝʥʘʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʝʜʠʥʫʶ ʩʦʚʨʝʤʝʥʥʫʶ 

ʮʠʬʨʦʚʫʶ ʢʫʣʴʪʫʨʫ, ʦʪʥʦʩʷʪ ʧʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ ʠ ʚʩʝ ʤʥʦʛʦʦʙʨʘʟʠʝ 

ʮʠʬʨʦʚʳʭ ʫʩʪʨʦʡʩʪʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʩʝʪʴ ʀʥʪʝʨʥʝʪ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ 

ʠʥʪʝʣʣʝʢʪ, ʩʠʩʪʝʤʥʦʝ ʠ ʧʨʠʢʣʘʜʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, 

ʢʦʤʧʴʶʪʝʨʥʫʶ ʛʨʘʬʠʢʫ ʠ ʩʠʩʪʝʤʳ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʮʠʬʨʦʚʳʝ 

ʬʦʨʤʘʪʳ ʪʨʘʜʠʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚ ʢʦʤʤʫʥʠʢʘʮʠʠ (ʢʥʠʛʠ, ʬʦʪʦʛʨʘʬʠʠ, 

ʘʫʜʠʦ- ʠ ʚʠʜʝʦʟʘʧʠʩʠ, ʮʠʬʨʦʚʦʝ ʊɺ ʠ ʪ.ʜ.), ʢʦʤʧʴʶʪʝʨʥʳʝ ʠʛʨʳ, 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʠʩʢʫʩʩʪʚʦ [3]. 

ʂʫʣʴʪʫʨʥʘʷ ʟʥʘʯʠʤʦʩʪʴ ʮʠʬʨʦʚʳʭ ʩʨʝʜʩʪʚ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʭ 

ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ ʦʯʝʚʠʜʥʘ. çʉ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʧʨʦʠʩʭʦʜʷʪ 

ʠʟʤʝʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʟʘʪʨʘʛʠʚʘʶʪ ʧʦʚʩʝʜʥʝʚʥʫʶ ʞʠʟʥʴ ʣʶʜʝʡ, ʫʩʪʦʷʚʰʠʝʩʷ 

ʢʫʣʴʪʫʨʥʳʝ ʠʝʨʘʨʭʠʠ, ʩʧʦʩʦʙʳ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʣʶʜʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠ ʤʠʨʦʤ ʚʦʢʨʫʛ ʥʠʭ. ʄʝʥʷʝʪʩʷ ʩʠʩʪʝʤʘ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʫʣʴʪʫʨʥʦʛʦ ʦʧʳʪʘ ʚ ʮʝʣʦʤ, ʚʩʝ ʙʘʟʦʚʳʝ ʩʬʝʨʳ ʢʫʣʴʪʫʨʳè.  

ɼʨʫʛʠʝ ʘʩʧʝʢʪʳ ʮʠʬʨʦʚʦʡ ʢʫʣʴʪʫʨʳ ʘʢʮʝʥʪʠʨʫʝʪ ʂ. ʃʠʪʚʠʥʦʚʘ ʚ 

ʩʦʙʩʪʚʝʥʥʦʤ DigitleBlog, ʧʦʥʠʤʘʷ ʠʭ ʢʘʢ ʩʠʩʪʝʤʫ ʧʨʘʚʠʣ ʧʦʚʝʜʝʥʠʷ 

ʯʝʣʦʚʝʢʘ, ʢʦʪʦʨʳʭ ʦʥʘ ʧʨʠʜʝʨʞʠʚʘʝʪʩʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ [4]. ʂ ʢʦʤʧʦʥʝʥʪʘʤ ʮʠʬʨʦʚʦʡ ʢʫʣʴʪʫʨʳ ʘʚʪʦʨ ʦʪʥʦʩʠʪ: 

1. ʈʘʮʠʦʥʘʣʴʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ; 

2. ʂʨʠʪʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ, ʢʘʩʘʶʱʝʝʩʷ ʢʦʣʠʯʝʩʪʚʘ ʠ ʢʘʯʝʩʪʚʘ 

ʚʦʩʧʨʠʥʷʪʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʚʤʝʱʘʶʱʝʝ ʧʦʠʩʢ (ʚʳʙʦʨ ʜʦʩʪʦʚʝʨʥʳʭ ʠ 

ʥʘʜʝʞʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ), ʠʥʪʝʨʧʨʝʪʘʮʠʶ (ʧʨʝʜʧʦʯʪʝʥʠʝ 

ʬʘʢʪʘʤ, ʥʝʞʝʣʠ ʤʳʩʣʷʤ), ʠʩʩʣʝʜʦʚʘʥʠʝ ʠῶ ʦʮʝʥʢʫ (ʚʟʛʣʷʜ ʥʘ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʩʦʦʙʱʝʥʠʝ ʧʦ ʨʘʟʣʠʯʥʳʤ ʘʩʧʝʢʪʘʤ) ʮʠʬʨʦʚʫʶ 

ʛʨʘʤʦʪʥʦʩʪʴ, ʪʦ ʝʩʪʴ ʫʤʝʥʠʝ ʧʦʣʴʟʦʚʘʪʴʩʷ ʩʦʚʨʝʤʝʥʥʳʤʠ ʀʊ ʠ 

ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ, ʦʩʦʙʝʥʥʦ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

3. ʀʊ-ʚʦʣʦʥʪʝʨʩʪʚʦ ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʀʂʊ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʩʦʙʩʪʚʝʥʥʳʭ 

ʥʫʞʜ, ʥʦ ʠῶ ʜʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ; 

4. çɿʝʣʝʥʦʝè ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (çGreening 
ITè), ʫʯʘʩʪʠʝ ʚ ʨʝʰʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ, ʚʳʟʚʘʥʥʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʧʨʦʛʨʝʩʩʦʤ. 

ʀʪʘʢ, ʮʠʬʨʦʚʘʷ ʢʫʣʴʪʫʨʘ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʢʘʢ ʩʠʤʚʦʣʠʯʝʩʢʠʝ 

ʩʪʨʫʢʪʫʨʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʮʠʬʨʦʚʦʤ ʢʦʜʠʨʦʚʘʥʠʠ ʠ ʝʛʦ ʫʥʠʚʝʨʩʘʣʴʥʦʡ 

ʪʝʭʥʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ, ʪʦʪʘʣʴʥʦ ʚʢʣʶʯʝʥʥʳʝ ʚ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʫʶ 

ʩʠʩʪʝʤʫ ʠ ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʧʦʜʜʝʨʞʘʥʠʶ ʦʧʨʝʜʝʣʝʥʥʳʭ ʮʝʥʥʦʩʪʝʡ, 

ʟʘʢʨʝʧʣʝʥʥʳʭ ʤʝʥʪʘʣʴʥʦ, ʢʘʢ ʦʪʤʝʯʘʝʪ ɼ. ɻʘʣʢʠʥ [2]. 

ɺʘʞʥʦ, ʯʪʦ ʮʠʬʨʦʚʘʷ ʢʫʣʴʪʫʨʘ ï ʵʪʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʧʦʥʠʤʘʥʠʝ 

ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʠʭ ʬʫʥʢʮʠʦʥʘʣʘ, ʘ ʪʘʢʞʝ 

ʩʧʦʩʦʙʥʦʩʪʴ ʠ ʫʤʝʥʠʝ ʩʧʝʮʠʘʣʠʩʪʘ ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʚ ʨʘʙʦʪʝ ʠ 

ʙʳʪʫ; ʧʨʝʞʜʝ ʚʩʝʛʦ, ʵʪʦ ʢʘʩʘʝʪʩʷ ʪʘʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʢʘʢ ʨʘʙʦʪʘ ʩ ʙʘʟʘʤʠ 

ʜʘʥʥʳʭ, ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʨʘʙʦʪʘ ʩ ʛʨʘʬʠʯʝʩʢʠʤʠ ʨʝʜʘʢʪʦʨʘʤʠ ʠ ʤʥʦʛʦʝ 

ʜʨʫʛʦʝ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʠʬʨʦʚʘʷ ʢʫʣʴʪʫʨʘ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʢʘʢ 

ʘʨʪʝʬʘʢʪʳ ʠ ʩʠʤʚʦʣʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʮʠʬʨʦʚʦʤ 

ʢʦʜʠʨʦʚʘʥʠʠ ʠ ʝʛʦ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʪʝʭʥʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ, ʚʢʣʶʯʝʥʥʳʝ ʚ 

ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʫʶ ʩʠʩʪʝʤʫ ʠ ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʧʦʜʜʝʨʞʘʥʠʶ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʮʝʥʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʟʘʢʨʝʧʣʝʥʳ ʤʝʥʪʘʣʴʥʦ, ʠ ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪ ʬʦʨʤʳ 

ʘʚʪʦʜʝʪʝʨʤʠʥʘʮʠʠ. ʈʘʙʦʪʥʠʢʠ ʫʯʨʝʞʜʝʥʠʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʜʦʣʞʥʳ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʫʧʨʘʚʣʷʪʴ ʠ ʟʘʱʠʱʘʪʴ ʠʥʬʦʨʤʘʮʠʶ, 

ʩʦʜʝʨʞʘʥʠʝ, ʜʘʥʥʳʝ ʠ ʮʠʬʨʦʚʳʝ ʠʜʝʥʪʠʬʠʢʘʮʠʠ, ʘ ʪʘʢʞʝ ʵʬʬʝʢʪʠʚʥʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ, ʫʩʪʨʦʡʩʪʚʘʤʠ, 

ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ ʠʣʠ ʨʘʙʦʪʘʤʠ (ʧʨʦʛʨʘʤʤʥʳʤʠ ʙʦʪʘʤʠ) ʠ ʜʨ. 

ʎʠʬʨʦʚʘʷ ʢʫʣʴʪʫʨʘ ï ʵʪʦ ʫʥʠʢʘʣʴʥʳʡ ʬʝʥʦʤʝʥ, ʯʨʝʟʚʳʯʘʡʥʦ ʚʘʞʥʳʡ 

ʠ ʵʬʬʝʢʪʠʚʥʳʡ ʜʣʷ ʧʝʜʘʛʦʛʦʚ ʨʘʟʣʠʯʥʳʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ, ʢʦʪʦʨʳʡ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʢʫʥʫʪʴʩʷ ʚ ʥʝʧʦʚʪʦʨʠʤʳʡ ʤʠʨ ʮʠʬʨʦʚʦʡ 

ʨʝʘʣʴʥʦʩʪʠ. ɺ ʧʨʦʮʝʩʩʝ ʦʚʣʘʜʝʥʠʷ ʮʠʬʨʦʚʦʡ ʢʫʣʴʪʫʨʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ 

ʨʘʙʦʪʥʠʢʠ ʧʨʠʦʙʨʝʪʘʶʪ ʥʘʚʳʢʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʩ 

ʩʦʚʨʝʤʝʥʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʮʠʬʨʦʚʦʡ ʢʫʣʴʪʫʨʳ, ʚʢʣʶʯʘʷ ʥʘʚʳʢʠ 

ʢʨʠʪʠʯʝʩʢʦʛʦ ʦʩʤʳʩʣʝʥʠʷ ʷʚʣʝʥʠʡ ʮʠʬʨʦʚʦʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʘ ʵʪʦ 

ʥʝʠʟʙʝʞʥʦ ʧʨʠʚʦʜʠʪ ʢ ʫʣʫʯʰʝʥʠʝ ʥʘʚʳʢʦʚ ʤʳʰʣʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʚʘʨʠʘʥʪʦʚ ʜʣʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ, ʪʚʦʨʯʝʩʢʦʛʦ 

ʩʘʤʦʚʳʨʘʞʝʥʠʷ ʠ ʩʘʤʦʨʘʟʚʠʪʠʷ, ʛʦʪʦʚʠʪ ʠʭ ʢ ʙʫʜʫʱʠʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ 

ʠʟʤʝʥʝʥʠʡ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʦʙʱʝʩʪʚʝʥʥʦʡ ʨʘʙʦʪʝ. 
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Abstract. The article describes the experience of organizing distance 

learning in a number of disciplines at the Institute of Physics, Technology and 

Information Systems of Moscow State Pedagogical University. The tools used, 

their advantages and disadvantages are analyzed. 
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ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ ʚʥʝʜʨʝʥʠʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʠ ʩʤʝʰʘʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ ʦʩʪʘʚʘʣʦʩʴ ʦʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʥʦ ʪʦʣʴʢʦ ʚ 2020 ʛʦʜʫ ʵʪʠ ʧʨʦʮʝʩʩʳ ʚʳʰʣʠ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ. 

ɺʳʥʫʞʜʝʥʥʳʡ ʧʝʨʝʭʦʜ ʥʘ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʥʝ ʪʦʣʴʢʦ 

ʧʦʜʯʝʨʢʥʫʣ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʜʘʥʥʦʡ ʬʦʨʤʳ ʨʘʙʦʪʳ, ʥʦ ʠ ʚʳʷʚʠʣ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʩʣʦʞʥʦʩʪʝʡ. ʉʝʛʦʜʥʷ ʚ 

ʨʘʩʧʦʨʷʞʝʥʠʠ ʫʯʠʪʝʣʝʡ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʝʩʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʨʘʙʦʪʳ (ʜʘʣʝʝ 

çʜʠʩʪʘʥʮʠʦʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳè). ʉʨʝʜʠ ʵʪʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʥʝʪ ʦʜʥʦʛʦ 

ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ 

ʦʨʛʘʥʠʟʦʚʘʥʦ ʪʦʣʴʢʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʩʢʦʣʴʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ. ʇʦʜʙʦʨ 

ʠ ʩʦʯʝʪʘʥʠʝ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʦʣʴʰʫʶ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʫʶ ʟʘʜʘʯʫ. 

ɺ ʫʩʣʦʚʠʷʭ ʵʢʩʪʨʝʥʥʦʛʦ ʧʝʨʝʭʦʜʘ ʥʘ ʧʦʣʥʦʩʪʴʶ ʜʠʩʪʘʥʮʠʦʥʥʦʝ 

ʦʙʫʯʝʥʠʝ ʥʘʙʦʨ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʩʣʦʞʠʣʩʷ ʫ ʘʚʪʦʨʘ ʠ 

ʤʥʦʛʠʭ ʝʛʦ ʢʦʣʣʝʛ ʩʢʦʨʝʝ ʵʤʧʠʨʠʯʝʩʢʠʤ ʧʫʪʝʤ ʥʝʞʝʣʠ ʚ ʪʦʯʥʦʤ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʘʢʦʡ-ʣʠʙʦ ʪʝʦʨʠʝʡ. ʅʘʯʠʥʘʷ ʩ ʤʘʨʪʘ 2020 ʛʦʜʘ, ʥʘʤʠ ʢʨʦʤʝ 
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ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʢʫʨʩʦʚ ʥʘ ʧʣʘʪʬʦʨʤʘʭ LMS Moodle ʠ ʨʝʩʫʨʩʘʭ ʩʝʪʝʚʦʡ 

ʘʢʘʜʝʤʠʠ Cisco2 (LMS Canvas) ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʦʛʨʘʤʤʳ FlashBack3 ʠ 

Discord4. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʘʩʩʤʦʪʨʠʤ ʥʘ ʧʨʠʤʝʨʝ 

ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʩʦ ʩʪʫʜʝʥʪʘʤʠ ʀʥʩʪʠʪʫʪʘ ʬʠʟʠʢʠ, ʪʝʭʥʦʣʦʛʠʠ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʄʦʩʢʦʚʩʢʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ (ʀʌʊʀʉ ʄʇɻʋ). 

ʇʨʦʛʨʘʤʤʘ FlashBack ʧʦʟʚʦʣʷʝʪ ʟʘʧʠʩʘʪʴ ʠʟʦʙʨʘʞʝʥʠʝ ʩ ʵʢʨʘʥʘ 

ʢʦʤʧʴʶʪʝʨʘ ʠ/ʠʣʠ ʚʝʙ-ʢʘʤʝʨʳ, ʟʚʫʢ ʩʠʩʪʝʤʳ ʠ/ʠʣʠ ʩ ʤʠʢʨʦʬʦʥʘ. ɿʘʧʠʩʴ 

ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʧʨʦʝʢʪ ʧʨʦʧʨʠʝʪʘʨʥʦʛʦ ʬʦʨʤʘʪʘ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʤʦʞʝʪ ʙʳʪʴ 

ʩʤʦʥʪʠʨʦʚʘʥʘ ʠ ʵʢʩʧʦʨʪʠʨʦʚʘʥʘ ʚ ʧʦʧʫʣʷʨʥʳʝ ʚʠʜʝʦʬʦʨʤʘʪʳ ʠʣʠ 

ʠʩʧʦʣʥʷʝʤʳʡ ʬʘʡʣ. 

ʇʦʣʴʟʦʚʘʪʝʣʴ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʢʣʝʠʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʧʨʦʝʢʪʦʚ 

(ʚʠʜʝʦʟʘʧʠʩʝʡ), ʜʦʙʘʚʣʷʪʴ ʵʬʬʝʢʪʳ (ʥʘʝʟʜ ʥʘ ʦʙʣʘʩʪʴ ʵʢʨʘʥʘ, ʜʦʙʘʚʣʝʥʠʝ 

ʥʘʜʧʠʩʠ, ʨʘʟʤʳʪʠʝ ʦʧʨʝʜʝʣʝʥʥʦʡ ʦʙʣʘʩʪʠ ʠʟʦʙʨʘʞʝʥʠʷ, ʜʦʙʘʚʣʝʥʠʝ 

ʩʪʨʝʣʦʯʝʢ ʠ ʨʘʤʦʢ ʠ ʜʨ.), ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʟʚʫʢʦʚʳʝ ʜʦʨʦʞʢʠ, ʜʦʙʘʚʣʷʪʴ 

ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʚ ʚʠʜʝʦ (ʪʘʢʦʝ ʚʠʜʝʦ ʤʦʞʝʪ ʙʳʪʴ ʵʢʩʧʦʨʪʠʨʦʚʘʥʦ 

ʪʦʣʴʢʦ ʚ ʠʩʧʦʣʥʷʝʤʳʡ ʬʘʡʣ). 

ɺʠʜʝʦʟʘʧʠʩʴ ʩ ʜʦʢʣʘʜʦʤ ʧʨʦʬʝʩʩʦʨʘ  John Williams ʠʟ Curtin 

University [1] ʜʣʷ ʜʘʥʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʙʳʣʘ ʩʤʦʥʪʠʨʦʚʘʥʘ ʚ ʧʨʦʛʨʘʤʤʝ 

FlashBack. 

ɿʘʧʠʩʴ ʠ ʝʝ ʜʘʣʴʥʝʡʰʠʡ ʵʢʩʧʦʨʪ ʚ ʚʠʜʝʦʬʘʡʣ ʜʦʩʪʫʧʝʥ ʚ ʙʝʩʧʣʘʪʥʦʡ 

ʚʝʨʩʠʠ ʧʨʦʛʨʘʤʤʳ, ʬʫʥʢʮʠʠ ʤʦʥʪʘʞʘ ʨʘʟʙʣʦʢʠʨʫʶʪʩʷ ʚ ʫʩʣʦʚʥʦ 

ʙʝʩʧʣʘʪʥʦʡ ʠ ʧʣʘʪʥʦʡ ʚʝʨʩʠʷʭ. 

FlashBack ʦʙʣʘʜʘʝʪ ʧʨʦʩʪʳʤ, ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʤ ʠʥʪʝʨʬʝʡʩʦʤ ʠ 

ʣʘʢʦʥʠʯʥʦʡ ʩʧʨʘʚʦʯʥʦʡ ʩʠʩʪʝʤʦʡ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚʠʜʝʦʫʨʦʢʘʤʠ). 

ʇʨʦʛʨʘʤʤʘ ʥʝ ʪʨʝʙʫʝʪ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʘʣʠʯʠʷ ʥʘʚʳʢʦʚ ʚʠʜʝʦʤʦʥʪʘʞʘ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʩʦʟʜʘʥʠʝ ʚʠʜʝʦʣʝʢʮʠʡ ï ʵʪʦ ʪʨʫʜʦʝʤʢʠʡ ʧʨʦʮʝʩʩ, 

ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʚʘʶʱʠʡ ʥʘʛʨʫʟʢʫ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷ. ʅʘʰ ʦʧʳʪ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘ ʩʦʟʜʘʥʠʝ ʦʜʥʦʡ ʚʠʜʝʦʣʝʢʮʠʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʦʪ 

30 ʜʦ 60 ʤʠʥʫʪ ʥʝʦʙʭʦʜʠʤʦ ʦʢʦʣʦ 3 ʜʥʝʡ. ʊʘʢʠʝ ʪʨʫʜʦʟʘʪʨʘʪʳ ʦʧʨʘʚʜʘʥʳ, 

ʪʦʣʴʢʦ ʝʩʣʠ ʜʠʩʪʘʥʮʠʦʥʥʳʡ ʢʫʨʩ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ ʩʦʟʜʘʝʪʩʷ ʚʠʜʝʦ, ʥʝ 

ʷʚʣʷʝʪʩʷ ʚʨʝʤʝʥʥʳʤ ʠ ʙʫʜʝʪ ʧʦʚʪʦʨʝʥ ʚ ʥʦʚʦʤ ʩʝʤʝʩʪʨʝ ʠʣʠ ʜʣʷ ʥʦʚʦʛʦ 

ʧʦʪʦʢʘ ʩʪʫʜʝʥʪʦʚ. ʄʳ ʦʞʠʜʘʝʤ, ʯʪʦ ʧʨʠ ʧʦʚʪʦʨʥʦʤ ʧʨʝʧʦʜʘʚʘʥʠʠ ʪʘʢʠʭ 

ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʢʫʨʩʦʚ ʥʘʛʨʫʟʢʘ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʚʝʨʥʝʪʩʷ ʚ ʥʦʨʤʫ. 

ʆʜʥʠʤ ʠʟ ʧʨʝʠʤʫʱʝʩʪʚ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʠ ʩʤʝʰʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ 

ʷʚʣʷʝʪʩʷ ʘʩʠʥʭʨʦʥʥʳʡ ʨʝʞʠʤ ʜʦʩʪʫʧʘ ʩʪʫʜʝʥʪʦʚ ʢ ʫʯʝʙʥʳʤ ʤʘʪʝʨʠʘʣʘʤ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʢʫʨʩʘʭ ʚʠʜʝʦʣʝʢʮʠʡ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʪʘʢʫʶ 

ʚʦʟʤʦʞʥʦʩʪʴ, ʧʦʟʚʦʣʷʷ ʫʯʘʱʠʤʩʷ ʚʦʟʚʨʘʱʘʪʴʩʷ ʢ ʨʘʥʝʝ ʠʟʫʯʝʥʥʦʤʫ 

ʤʘʪʝʨʠʘʣʫ. 

                                                      
2 ˿ ͔͔͍ͭ͊Ύ ͔͙͊͊͒ͣ͟Ύ Ciscohttps:// www.netacad.com/ 
3https://www.flashbackrecorder.com/ru/ 
4https://discord.com/ 
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ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʥʘʠʙʦʣʝʝ ʦʧʨʘʚʜʘʥʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʚʠʜʝʦʬʦʨʤʘʪʘ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʟʘʥʷʪʠʡ ʷʚʣʷʝʪʩʷ ʥʝ ʩʪʦʣʴʢʦ ʧʨʠ ʠʟʣʦʞʝʥʠʠ 
ʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʚʠʜʝʦʣʝʢʮʠʷ) ʩʢʦʣʴʢʦ ʧʨʠ ʦʙʲʷʩʥʝʥʠʷʭ ʠ 
ʜʝʤʦʥʩʪʨʘʮʠʷʭ ʩʦʧʨʦʚʦʞʜʘʶʱʠʭ (ʠʣʠ ʧʨʝʜʚʘʨʷʶʱʠʭ) ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ 
ʧʨʘʢʪʠʯʝʩʢʫʶ ʨʘʙʦʪʫ ʩʪʫʜʝʥʪʦʚ. ʇʦʩʣʝ ʚʚʝʜʝʥʠʷ ʢʘʨʘʥʪʠʥʘ ʚʝʩʥʦʡ 2020 
ʛʦʜʘ ʧʨʝʧʦʜʘʚʘʥʠʝ ʢʫʨʩʘ çʂʦʤʧʴʶʪʝʨʥʘʷ ʛʨʘʬʠʢʘè, ʧʨʝʜʧʦʣʘʛʘʶʱʝʛʦ 
ʚʳʧʦʣʥʝʥʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʫʧʨʘʞʥʝʥʠʡ, ʙʳʣʦ ʧʨʦʜʦʣʞʝʥʦ ʥʘʤʠ ʩ 
ʧʦʤʦʱʴʶ ʪʘʢʠʭ ʚʠʜʝʦʟʘʥʷʪʠʡ. ɺʠʜʝʦʟʘʧʠʩʠ ʨʘʟʤʝʱʘʣʠʩʴ ʥʘ LMSMoodle ʚ 
ʨʘʤʢʘʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʢʫʨʩʘ. ʊʘʤ ʞʝ ʩʪʫʜʝʥʪʳ ʤʦʛʣʠ ʩʢʘʯʘʪʴ ʚʩʝ 
ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ ʠʩʭʦʜʥʠʢʠ ʠ ʧʝʨʝʩʣʘʪʴ 
ʬʘʡʣʳ ʩ ʚʳʧʦʣʥʝʥʥʳʤʠ ʫʧʨʘʞʥʝʥʠʷʤʠ ʧʨʝʧʦʜʘʚʘʪʝʣʶ ʜʣʷ ʦʮʝʥʢʠ. ʄʳ 
ʫʚʝʨʝʥʳ, ʯʪʦ ʢʦʣʣʝʛʠ ʭʦʨʦʰʦ ʟʥʘʢʦʤʳ ʩ LMSMoodle, ʧʦʵʪʦʤʫ ʥʝ ʙʫʜʝʤ 
ʦʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʥʘ ʧʨʝʠʤʫʱʝʩʪʚʘʭ ʠ ʦʩʦʙʝʥʥʦʩʪʷʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʵʣʝʤʝʥʪʘ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʢʫʨʩʘ çʟʘʜʘʥʠʝè, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 
ʩʙʦʨʘ ʬʘʣʦʚ ʩ ʚʳʧʦʣʥʝʥʥʳʤʠ ʟʘʜʘʥʠʷʤʠ ʦʪ ʩʪʫʜʝʥʪʦʚ ʧʨʝʧʦʜʘʚʘʪʝʣʶ. 

ʊʘʢʠʤ ʞʝ ʦʙʨʘʟʦʤ ʦʨʛʘʥʠʟʦʚʘʥʦ ʠʟʫʯʝʥʠʝ ʩʪʫʜʝʥʪʘʤʠ ʧʝʨʚʦʛʦ ʢʫʨʩʘ 
ʧʨʦʜʫʢʪʦʚ MSOffice (ʧʨʝʞʜʝ ʚʩʝʛʦ, ʉʋɹɼ Access). 

ʀʥʘʷ ʩʠʪʫʘʮʠʷ ʩʣʦʞʠʣʘʩʴ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 
ʦʙʫʯʝʥʠʷ ʧʦ ʜʠʩʮʠʧʣʠʥʘʤ, ʦʩʥʦʚʘʥʥʳʤ ʥʘ ʤʘʪʝʨʠʘʣʘʭ ʩʝʪʝʚʦʡ ʘʢʘʜʝʤʠʠ 
Cisco (CCNA). ʆʧʳʪʫ ʚʥʝʜʨʝʥʠʷ ʢʫʨʩʦʚ ʩʝʪʝʚʦʡ ʘʢʘʜʝʤʠʠ Cisco ʚ ʫʯʝʙʥʳʡ 
ʧʨʦʮʝʩʩ ʀʌʊʀʉ ʄʇɻʋ ʙʳʣʠ ʧʦʩʚʷʱʝʥʳ ʥʘʰʠ ʩ ʜʦʮʝʥʪʦʤ ʃʝʦʥʦʚʳʤ ɺ.ɻ. 
ʜʦʢʣʘʜʳ ʥʘ ʧʨʝʜʳʜʫʱʠʭ ʢʦʥʬʝʨʝʥʮʠʷʭ [ʆʰʠʙʢʘ! ʅʝʠʟʚʝʩʪʥʳʡ ʘʨʛʫʤʝʥʪ 

ʢʣʶʯʘ., 3]. ɿʘʧʠʩʴ ʦʙʟʦʨʥʳʭ ʚʠʜʝʦʣʝʢʮʠʡ ʦʢʘʟʘʣʘʩʴ ʥʝʚʦʩʪʨʝʙʦʚʘʥʥʦʡ 
ʩʪʫʜʝʥʪʘʤʠ ʠ ʙʳʣʘ ʧʨʝʢʨʘʱʝʥʘ, ʚʝʩʴ ʥʝʦʙʭʦʜʠʤʳʡ ʪʝʦʨʝʪʠʯʝʩʢʠʡ 
ʤʘʪʝʨʠʘʣ ʫʞʝ ʩʦʜʝʨʞʠʪʩʷ ʚ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʢʫʨʩʘʭ (ʚ ʪʝʢʩʪʦʚʦʤ ʚʠʜʝ). ɺ 
ʛʦʨʘʟʜʦ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʩʪʫʜʝʥʪʳ ʥʫʞʜʘʣʠʩʴ ʚ ʢʦʥʩʫʣʴʪʘʮʠʷʭ, ʢʘʢ 
ʢʦʣʣʝʢʪʠʚʥʳʭ, ʪʘʢ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ. 

ʅʝ ʙʫʜʝʪ ʧʨʝʫʚʝʣʠʯʝʥʠʝʤ ʩʢʘʟʘʪʴ, ʯʪʦ ʠʥʩʪʨʫʤʝʥʪʳ ʦʨʛʘʥʠʟʘʮʠʠ 
ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʡ ʩʪʘʣʠ ʯʨʝʟʚʳʯʘʡʥʦ ʧʦʧʫʣʷʨʥʳ ʚ ʪʝʢʫʱʝʤ ʛʦʜʫ ʢʘʢ ʚ 
ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʩʨʝʜʝ, ʪʘʢ ʠ ʚ ʦʙʱʝʩʪʚʝ ʚ ʮʝʣʦʤ. 

ʆʜʠʥ ʠʟ ʪʘʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ Cisco Webex ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 
ʧʨʦʚʝʜʝʥʠʷ ʜʘʥʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. ʕʪʦ ï ʤʦʱʥʳʡ ʠʥʩʪʨʫʤʝʥʪ, 
ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʙʠʟʥʝʩ-ʩʨʝʜʝ, ʥʦ ʧʦʜʭʦʜʷʱʝʡ ʠ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ 
ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʚ ʥʘʰʝʡ ʨʘʙʦʪʝ ʤʳ 
ʚʦʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʨʫʛʦʡ ʧʨʦʛʨʘʤʤʦʡ ï Discord. 

Discord ʨʘʟʨʘʙʘʪʳʚʘʣʩʷ ʜʣʷ ʦʙʱʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʠʛʨʘʶʱʠʭ ʚ 
ʢʦʤʧʴʶʪʝʨʥʳʝ ʠʛʨʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚʦ ʚʨʝʤʷ ʠʛʨʳ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ 
ʧʨʦʛʨʘʤʤʘ ʧʦʧʫʣʷʨʥʘ ʩʨʝʜʠ ʩʪʘʨʰʠʭ ʰʢʦʣʴʥʠʢʦʚ ʠ ʩʪʫʜʝʥʪʦʚ. 

ʇʨʦʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ ʚʩʝʤ ʫʯʘʩʪʥʠʢʘʤ ʚʝʙʠʥʘʨʘ ʪʨʘʥʩʣʠʨʦʚʘʪʴ 
ʠʟʦʙʨʘʞʝʥʠʝ ʩʚʦʝʛʦ çʨʘʙʦʯʝʛʦ ʩʪʦʣʘè ʠʣʠ ʦʪʜʝʣʴʥʦʛʦ ʦʢʥʘ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ 
ʧʨʦʛʨʘʤʤʦʡ, ʠʟʦʙʨʘʞʝʥʠʝ ʩ ʚʵʙ-ʢʘʤʝʨʳ, ʦʙʱʝʥʠʝ ʚ ʪʝʢʩʪʦʚʦʤ ʠ ʛʦʣʦʩʦʚʦʤ 
ʢʘʥʘʣʘʭ. 

ʊʝʣʝʢʦʥʬʝʨʝʥʮʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʨʘʤʢʘʭ ʩʝʨʚʝʨʘ (ʚ ʨʷʜʝ 
ʧʨʦʛʨʘʤʤ-ʢʦʥʢʫʨʝʥʪʦʚ ʪʘʢʦʝ çʤʝʩʪʦè ʚʩʪʨʝʯʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʥʘʟʳʚʘʶʪ 
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çʢʦʤʥʘʪʦʡè ʠʣʠ çʢʘʙʠʥʝʪʦʤè). ʇʨʝʧʦʜʘʚʘʪʝʣʴ ʤʦʞʝʪ ʩʦʟʜʘʪʴ ʢʘʢ ʦʜʠʥ 
ʩʝʨʚʝʨ ʜʣʷ ʚʩʝʭ ʩʪʫʜʝʥʪʦʚ ʠ ʚʩʝʭ ʧʨʝʧʦʜʘʚʘʝʤʳʭ ʜʠʩʮʠʧʣʠʥ, ʪʘʢ ʠ 
ʥʝʩʢʦʣʴʢʦ ʩʝʨʚʝʨʦʚ ʜʣʷ ʢʘʞʜʦʡ ʫʯʝʙʥʦʡ ʛʨʫʧʧʳ ʠʣʠ ʢʘʞʜʦʡ 
ʧʨʝʧʦʜʘʚʘʝʤʦʡ ʜʠʩʮʠʧʣʠʥʳ. 

Discord ʥʝ ʷʚʣʷʝʪʩʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʧʨʦʛʨʘʤʤʦʡ ʜʣʷ 
ʦʨʛʘʥʠʟʘʮʠʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʚ ʥʝʤ ʦʪʩʫʪʩʪʚʫʶʪ ʪʘʢʠʝ 
ʠʥʩʪʨʫʤʝʥʪʳ ʢʘʢ ʚʠʨʪʫʘʣʴʥʳʝ ʜʦʩʢʠ, ʟʘʧʠʩʴ ʚʝʙʠʥʘʨʘ, ʩʦʚʤʝʩʪʥʦʝ 
ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʜʦʢʫʤʝʥʪʦʚ, ʧʝʨʝʭʚʘʪ ʫʧʨʘʚʣʝʥʠʷ ʢʦʤʧʴʶʪʝʨʘʤʠ 
ʫʯʘʩʪʥʠʢʦʚ ʚʝʙʠʥʘʨʘ ʜʨ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʘʰ ʦʧʳʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʡ 
ʧʨʦʛʨʘʤʤʳ ʧʦʢʘʟʘʣ ʜʦʩʪʘʪʦʯʥʦʩʪʴ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ. ʏʘʩʪʴ 
ʥʝʜʦʩʪʘʪʢʦʚ ʤʦʛʫʪ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʜʨʫʛʠʝ ʧʨʦʛʨʘʤʤʳ: ʟʘʧʠʩʴ ʚʝʙʠʥʘʨʘ 
ʤʦʞʥʦ ʧʨʦʠʟʚʝʩʪʠ ʧʨʦʛʨʘʤʤʦʡ FlashBack, ʚ ʢʘʯʝʩʪʚʝ ʚʠʨʪʫʘʣʴʥʦʡ ʜʦʩʢʠ 
ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʩʪʘʥʦʚʣʝʥʥʫʶ ʚ OS Windows 10 ʧʦ ʫʤʦʣʯʘʥʠʶ 
ʧʨʦʛʨʘʤʤʫ Whiteboard. 

ɺ ʪʦʞʝ ʚʨʝʤʷ Discord ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ ʧʨʝʠʤʫʱʝʩʪʚ. ʂʘʞʜʳʡ ʩʝʨʚʝʨ 
ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʥʝʩʢʦʣʴʢʦ ʪʝʢʩʪʦʚʳʭ ʠ ʛʦʣʦʩʦʚʳʭ ʢʘʥʘʣʦʚ. ʅʘʣʠʯʠʝ 
ʥʝʩʢʦʣʴʢʠʭ ʢʘʥʘʣʦʚ ʧʦʟʚʦʣʷʝʪ ʛʠʙʢʦ ʥʘʩʪʨʘʠʚʘʪʴ ʨʘʙʦʪʫ ʧʦ ʧʦʜʛʨʫʧʧʘʤ 
ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʨʝʤʝʥʥʦʛʦ ʚʳʭʦʜʘ ʩʪʫʜʝʥʪʦʚ ʠʟ ʪʝʣʝʢʦʥʬʝʨʝʥʮʠʠ.  

ʇʨʠʚʝʜʝʤ ʥʝʩʢʦʣʴʢʦ ʧʨʠʤʝʨʦʚ. 
ʇʝʨʚʳʡ ʧʨʠʤʝʨ. ɺ ʦʙʱʝʤ ʛʦʣʦʩʦʚʦʤ ʢʘʥʘʣʝ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʤʦʞʝʪ 

ʧʦʩʪʘʚʠʪʴ ʧʝʨʝʜ ʚʩʝʤʠ ʩʪʫʜʝʥʪʘʤʠ ʫʯʝʙʥʦʡ ʛʨʫʧʧʳ ʟʘʜʘʯʫ, ʘ ʟʘʪʝʤ 
ʩʪʫʜʝʥʪʳ ʦʙʩʫʞʜʘʶʪ ʚʦʟʤʦʞʥʳʝ ʨʝʰʝʥʠʷ ʧʦ ʧʦʜʛʨʫʧʧʘʤ ʚ ʦʪʜʝʣʴʥʳʭ 
ʛʦʣʦʩʦʚʳʭ ʢʘʥʘʣʘʭ. ʆʙʱʘʷ ʢʦʤʤʫʥʠʢʘʮʠʷ ʛʨʫʧʧʳ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ 
ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʯʝʨʝʟ ʪʝʢʩʪʦʚʳʝ ʢʘʥʘʣʳ. ʇʦʩʣʝ ʚʳʨʘʙʦʪʢʠ ʨʝʰʝʥʠʷ ʧʦ 
ʧʦʜʛʨʫʧʧʘʤ, ʚʩʝ ʩʥʦʚʘ ʩʦʙʠʨʘʶʪʩʷ ʚ ʦʙʱʝʤ ʛʦʣʦʩʦʚʦʤ ʢʘʥʘʣʝ. 

ʇʨʠʤʝʨ ʚʪʦʨʦʡ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʟʘʤʝʥʘ ʥʘ ʩʝʨʚʝʨʝ ʥʘʩʪʨʘʠʚʘʶʪʩʷ 
ʜʚʘ ʛʦʣʦʩʦʚʳʭ ʢʘʥʘʣʘ: ʦʙʱʠʡ ʠ ʢʘʥʘʣ ʩʦʙʝʩʝʜʦʚʘʥʠʡ ʩ ʦʛʨʘʥʠʯʝʥʠʝʤ 
ʢʦʣʠʯʝʩʪʚʘ ʫʯʘʩʪʥʠʢʦʚ (ʵʢʟʘʤʝʥʘʪʦʨ ʠʣʠ ʵʢʟʘʤʝʥʘʮʠʦʥʥʘʷ ʢʦʤʠʩʩʠʷ ʠ 
ʦʜʠʥ ʩʪʫʜʝʥʪ). ʉʪʫʜʝʥʪʳ ʧʦ ʦʯʝʨʝʜʠ ʟʘʭʦʜʷʪ ʠʟ ʦʙʱʝʛʦ ʢʘʥʘʣʘ ʚ ʢʘʥʘʣ 
ʩʦʙʝʩʝʜʦʚʘʥʠʡ ʜʣʷ ʛʦʣʦʩʦʚʦʛʦ ʦʪʚʝʪʘ ʵʢʟʘʤʝʥʘʪʦʨʫ. ʂʦʤʤʫʥʠʢʘʮʠʷ ʩʦ ʚʩʝʡ 
ʛʨʫʧʧʦʡ ʚʩʝ ʚʨʝʤʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʪʝʢʩʪʦʚʳʭ ʢʘʥʘʣʘʭ. ʕʢʟʘʤʝʥʘʮʠʦʥʥʘʷ 
ʢʦʤʠʩʩʠʷ ʪʘʢʞʝ ʤʦʞʝʪ ʦʙʩʫʜʠʪʴ ʦʪʚʝʪʳ ʩʪʫʜʝʥʪʦʚ ʚ ʦʪʜʝʣʴʥʦʤ ʛʦʣʦʩʦʚʦʤ 
ʢʘʥʘʣʝ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʩʠʪʴ ʩʪʫʜʝʥʪʦʚ ʧʦʢʠʥʫʪʴ ʪʝʣʝʢʦʥʬʝʨʝʥʮʠʶ 
(ʩʝʨʚʝʨ). 

ɽʱʝ ʦʜʥʠʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʧʨʦʛʨʘʤʤʳ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 
ʝʝ ʧʦʩʪʦʷʥʥʦʡ ʨʘʙʦʪʳ ʚ ʬʦʥʝ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʠʣʠ ʩʤʘʨʪʬʦʥʝ. ʊʘʢʠʤ 
ʦʙʨʘʟʦʤ, ʧʨʦʛʨʘʤʤʘ ʨʘʙʦʪʘʝʪ ʢʘʢ ʤʝʩʩʝʥʜʞʝʨ ʠ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʚʘʪʴ 
ʧʦʩʪʦʷʥʥʫʶ ʢʦʤʤʫʥʠʢʘʮʠʶ ʩʪʫʜʝʥʪʦʚ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ. 
ʀʤʝʥʥʦ ʵʪʦʪ ʘʩʧʝʢʪ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʧʨʝʞʜʝ ʚʩʝʛʦ, 
ʪʝʨʷʝʪʩʷ ʧʨʠ ʧʝʨʝʭʦʜʝ ʥʘ ʧʦʣʥʦʩʪʴʶ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ. ʉʪʫʜʝʥʪʳ 
ʪʝʨʷʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʚʦʙʦʜʥʦʛʦ ʦʙʱʝʥʠʷ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʠ ʤʝʞʜʫ 
ʩʦʙʦʡ, ʪʝʨʷʝʪʩʷ ʩʚʷʟʴ ʩ ʘʢʘʜʝʤʠʯʝʩʢʠʤ ʦʢʨʫʞʝʥʠʝʤ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 
ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʩʩʝʥʜʞʝʨʦʚ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ ʩʪʫʜʝʥʪʦʚ ʠ 
ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʥʝʧʨʠʝʤʣʝʤʳʤ ʜʣʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʪʘʢ ʢʘʢ 
ʥʘʨʫʰʘʝʪ ʝʛʦ ʣʠʯʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ (ʨʘʩʢʨʳʚʘʝʪ ʥʦʤʝʨ ʩʦʪʦʚʦʛʦ ʠ 



252  

ʩʤʝʰʠʚʘʝʪ ʣʠʯʥʳʝ ʠ ʜʝʣʦʚʳʝ ʢʦʥʪʘʢʪʳ). 
ʅʘʰ ʦʧʳʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ Discord ʥʝ ʫʩʪʫʧʘʝʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤ 

ʧʨʦʛʨʘʤʤʘʤ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʚʝʙʠʥʘʨʦʚ, ʘ ʩ ʫʯʝʪʦʤ ʝʛʦ ʧʦʧʫʣʷʨʥʦʩʪʠ ʚʳʙʦʨ 
Discord ʚ ʢʘʯʝʩʪʚʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʙʦʣʝʝ ʯʝʤ ʦʧʨʘʚʜʘʥ. 

ʆʙʱʝʥʠʝ ʩ ʚʳʧʫʩʢʥʠʢʘʤʠ ʀʌʊʀʉ ʄʇɻʋ, ʨʘʙʦʪʘʶʱʠʤʠ ʩʝʡʯʘʩ ʚ 
ʰʢʦʣʝ, ʧʦʢʘʟʘʣʦ, ʯʪʦ ʦʥʠ ʠʩʧʦʣʴʟʫʶʪ Discord ʧʨʠ ʨʘʙʦʪʝ ʩʦ ʰʢʦʣʴʥʠʢʘʤʠ 
ʜʘʞʝ ʧʨʠ ʥʘʣʠʯʠʠ ʜʨʫʛʠʭ ʦʬʠʮʠʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ (MicrosoftTeams). 

ɺ ʢʘʯʝʩʪʚʝ ʚʳʚʦʜʘ ʥʘʰʝʛʦ ʘʥʘʣʠʟʘ ʦʪʤʝʪʠʤ: 

¶ ʢʦʣʠʯʝʩʪʚʦ ʠ ʩʦʩʪʘʚ ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʨʝʜʩʪʚ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 
ʦʙʫʯʝʥʠʷ ʜʦʣʞʥʳ ʟʘʚʠʩʝʪʴ ʦʪ ʩʧʝʮʠʬʠʢʠ ʧʨʝʧʦʜʘʚʘʝʤʳʭ ʜʠʩʮʠʧʣʠʥ; 

¶ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʞʝʣʘʪʝʣʴʥʦ ʥʘʣʠʯʠʝ 
ʧʦʜʜʝʨʞʠʚʘʶʱʝʛʦ ʧʦʩʪʦʷʥʥʦʛʦ ʢʘʥʘʣʘ ʩʚʷʟʠ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ (ʥʝ 
ʥʘʨʫʰʘʶʱʝʛʦ ʣʠʯʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʨʝʧʦʜʘʚʘʪʝʣʷ); 

¶ ʜʣʷ ʣʝʢʮʠʡ, ʦʙʲʷʩʥʝʥʠʡ ʠ ʜʝʤʦʥʩʪʨʘʮʠʡ ʬʦʨʤʘʪ ʚʠʜʝʦʟʘʧʠʩʝʡ 
ʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʝʥ, ʯʝʤ ʚʝʙʠʥʘʨ (ʠʩʢʣʶʯʝʥʠʝʤ ʤʦʞʝʪ ʙʳʪʴ ʪʦʣʴʢʦ 
ʨʘʟʦʚʦʝ ʤʝʨʦʧʨʠʷʪʠʝ); 

¶ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʚʝʙʠʥʘʨʦʚ ʞʝʣʘʪʝʣʴʥʦ ʜʝʣʘʪʴ ʟʘʧʠʩʴ ʜʣʷ 
ʧʦʩʣʝʜʫʶʱʝʛʦ ʤʦʥʪʘʞʘ ʬʨʘʛʤʝʥʪʦʚ ʩ ʦʙʲʷʩʥʝʥʠʝʤ ʠ ʜʝʤʦʥʩʪʨʘʮʠʷʤʠ. 

ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʦʨʛʘʥʠʟʦʚʘʥʥʦʝ ʧʦʜʦʙʥʳʤ ʦʙʨʘʟʦʤ, 
ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʥʘʛʨʫʟʢʫ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʢʘʢ ʤʠʥʠʤʫʤ ʚ 
ʧʝʨʚʳʡ ʛʦʜ, ʥʦ, ʧʦ-ʧʨʝʞʥʝʤʫ ʙʫʜʝʪ ʜʘʣʝʢʦ ʧʦ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʦʪ 
ʦʙʫʯʝʥʠʷ ʦʯʥʦʛʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʨʝʭʦʜ ʥʘ ʜʠʩʪʘʥʮʠʦʥʥʫʶ ʬʦʨʤʫ 
ʦʙʫʯʝʥʠʷ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚʳʥʫʞʜʝʥʥʦʡ ʤʝʨʦʡ ʠ ʥʠ ʚ ʢʦʝʡ 
ʤʝʨʝ ʥʝ ʩʠʤʚʦʣʦʤ ʧʨʦʛʨʝʩʩʘ (ʚ ʦʙʣʘʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ, ʦʙʱʝʩʪʚʝʥʥʦʛʦ, 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʣʠ ʢʘʢʦʛʦ-ʣʠʙʦ ʠʥʦʛʦ ʨʦʜʘ). ɺ ʪʦʞʝ ʚʨʝʤʷ ʩʣʦʞʠʚʰʘʷʩʷ 
ʩʠʪʫʘʮʠʷ ʤʦʞʝʪ ʜʘʪʴ ʤʦʱʥʳʡ ʠʤʧʫʣʴʩ ʨʘʟʚʠʪʠʶ ʩʤʝʰʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ 
ʧʦʩʣʝ ʥʦʨʤʘʣʠʟʘʮʠʠ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ ʤʠʨʝ. 
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ɼʠʥʘʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ, ʛʣʦʙʘʣʠʟʘʮʠʠ ʠ 

ʢʦʤʤʫʥʠʢʘʮʠʠ  ʚʦ ʤʥʦʛʠʭ ʩʬʝʨʘʭ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʠʚʦʜʠʪ ʢ 

ʘʢʪʫʘʣʠʟʘʮʠʠ ʥʝʧʨʝʨʳʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʯʝʣʦʚʝʢʘ ʚ ʪʝʯʝʥʠʝ 

ʚʩʝʡ ʞʠʟʥʠ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʚ ʧʨʦʮʝʩʩ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ  ʧʦʜʛʦʪʦʚʢʠ 

ʙʫʜʫʱʠʭ ʫʯʠʪʝʣʝʡ ʪʝʭʥʦʣʦʛʠʠ ʠ ʠʥʬʦʨʤʘʪʠʢʠ (ʬʠʟʠʢʠ ʠ ʠʥʬʦʨʤʘʪʠʢʠ) 

ʟʘʢʣʘʜʳʚʘʝʪʩʷ ʧʨʠʥʮʠʧ ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ. ʇʨʠ ʵʪʦʤ ʦʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʡ ʭʘʨʘʢʪʝʨ ʠʟʫʯʘʝʤʳʭ ʫʯʝʙʥʳʭ 

ʜʠʩʮʠʧʣʠʥ, ʚʭʦʜʷʱʠʭ ʚ ʧʝʨʝʯʝʥʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʙʘʢʘʣʘʚʨʦʚ, 

ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʦʬʠʣʝʡ 

çʊʝʭʥʦʣʦʛʠʷ ʠ ʠʥʬʦʨʤʘʪʠʢʘè, çʌʠʟʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘè [3].  ʈʘʩʩʤʦʪʨʠʤ 

ʨʘʟʨʘʙʦʪʢʫ ʩʪʨʫʢʪʫʨʳ ʦʥʣʘʡʥ - ʢʫʨʩʘ ʥʘ ʧʨʠʤʝʨʝ ʜʠʩʮʠʧʣʠʥʳ çʄʝʪʦʜʠʢʘ 

ʧʨʝʧʦʜʘʚʘʥʠʷ ʠʥʬʦʨʤʘʪʠʢʝè ʚ ʧʦʜʛʦʪʦʚʢʝ ʙʫʜʫʱʠʭ ʫʯʠʪʝʣʝʡ ʪʝʭʥʦʣʦʛʠʠ ʠ 

ʠʥʬʦʨʤʘʪʠʢʠ.   

ʎʝʣʴ ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʫ ʙʫʜʫʱʠʭ 

ʫʯʠʪʝʣʝʡ ʪʝʭʥʦʣʦʛʠʠ ʠ ʠʥʬʦʨʤʘʪʠʢʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʣʫʯʝʥʠʠ ʩʠʩʪʝʤʳ 

ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠʟ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʝʡ ʪʝʭʥʦʣʦʛʠʠ ʠ ʠʥʬʦʨʤʘʪʠʢʠ; 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ; 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ; ʨʘʟʚʠʪʠʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ, ʮʝʣʝʫʩʪʨʝʤʣʝʥʥʦʩʪʠ, 

ʧʨʠʦʙʨʝʪʝʥʠʠ ʥʘʯʘʣʴʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʦʧʳʪʘ, ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠ 

ʜʨʫʛʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ ʣʠʯʥʦʩʪʠ.  ʀʩʭʦʜʷ ʠʟ 

ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʩʪʘʥʦʚʠʪʩʷ ʧʦʠʩʢ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʩʧʦʩʦʙʥʦʡ 

ʦʙʝʩʧʝʯʠʪʴ ʨʝʘʣʠʟʘʮʠʶ ʥʝʧʨʝʨʳʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʅʝʩʦʤʥʝʥʥʦ, 

ʦʜʥʠʤ ʠʟ ʧʫʪʝʡ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʥʝʧʨʝʨʳʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ  

ʷʚʣʷʝʪʩʷ ʘʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ 

ʩʝʪʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʫʯʝʥʠʷ [1], [2]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʠʚʥʦ 

ʧʨʠʤʝʥʷʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ (ʵʣʝʢʪʨʦʥʥʦʛʦ) ʦʙʫʯʝʥʠʷ ʥʘ 

ʚʩʝʭ ʫʨʦʚʥʷʭ ʦʙʨʘʟʦʚʘʥʠʷ. ʆʜʥʠʤ ʠʟ ʚʠʜʦʚ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ 

ʷʚʣʷʝʪʩʷ ʦʥʣʘʡʥ - ʢʫʨʩ, ʦ ʢʦʪʦʨʦʤ ʙʫʜʝʤ ʛʦʚʦʨʠʪʴ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ [4]. 

ʇʦʜ ʦʥʣʘʡʥ-ʢʫʨʩʦʤ çʄʝʪʦʜʠʢʘ ʧʨʝʧʦʜʘʚʘʥʠʷ ʠʥʬʦʨʤʘʪʠʢʝè 

ʙʫʜʝʤ ʧʦʥʠʤʘʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʨʝʩʫʨʩ, ʩʦʜʝʨʞʘʱʠʡ ʠʥʬʦʨʤʘʮʠʶ 

ʦʙʫʯʘʶʱʝʛʦ ʭʘʨʘʢʪʝʨʘ ʠʟ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʝʡ ʠʥʬʦʨʤʘʪʠʢʠ, 

ʧʝʜʘʛʦʛʠʢʠ, ʧʩʠʭʦʣʦʛʠʠ  ʠ ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʢʦʥʪʨʦʣʴ 

ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ ʚ ʚʠʜʝ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ.  

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʦʥʣʘʡʥ-ʢʫʨʩʘ çʄʝʪʦʜʠʢʘ ʧʨʝʧʦʜʘʚʘʥʠʷ 

ʠʥʬʦʨʤʘʪʠʢʠè ʥʘʯʠʥʘʝʪʩʷ ʩ ʦʧʨʝʜʝʣʝʥʠʷ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ ʠ ʮʝʣʝʡ 

ʦʙʫʯʝʥʠʷ: ʧʣʘʥʠʨʦʚʘʥʠʝ ʦʙʫʯʝʥʠʷ; ʧʨʘʢʪʠʢʘ; ʠʥʪʝʛʨʘʮʠʷ ʩ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ; ʧʨʠʤʝʥʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʥʠʡ ʥʘ 

ʧʨʘʢʪʠʢʝ. 

 ʕʣʝʤʝʥʪʳ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʩʪʨʫʢʪʫʨʫ ʦʥʣʘʡʥ-ʢʫʨʩʘ: ʪʝʦʨʝʪʠʯʝʩʢʠʡ 

ʙʣʦʢ; ʟʘʜʘʥʠʝ; ʪʝʩʪ; ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ; ʦʧʨʦʩ; ʢʦʣʣʝʢʪʠʚʥʦʝ ʦʙʩʫʞʜʝʥʠʝ ʚ 

ʯʘʪʝ. 
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ʆʥʣʘʡʥ-ʢʫʨʩ çʄʝʪʦʜʠʢʘ ʧʨʝʧʦʜʘʚʘʥʠʷ ʠʥʬʦʨʤʘʪʠʢʠè ʩʦʩʪʦʠʪ ʠʟ 

ʨʘʟʜʝʣʦʚ, ʩʠʩʪʝʤʘʪʠʟʠʨʫʶʱʠʭ ʠʟʫʯʝʥʠʝ ʜʠʩʮʠʧʣʠʥʳ (ʉʭʝʤʘ 1):  

 

 

 

 
 

ʉʭʝʤʘ 1. ʕʪʘʧʳ ʦʥʣʘʡʥ - ʢʫʨʩʘ çʄʝʪʦʜʠʢʘ ʧʨʝʧʦʜʘʚʘʥʠʷ ʠʥʬʦʨʤʘʪʠʢʠè,  

ʛʜʝ ɺɸʊ - ʚʩʪʫʧʠʪʝʣʴʥʳʡ ʘʪʪʝʩʪʘʮʠʦʥʥʳʡ ʪʝʩʪ (ʇʨʝʪʝʩʪ); ʊʈ ʠ ʇʈ- 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʨʘʟʜʝʣʦʚ ʠ ʚʳʧʦʣʥʝʥʠʝ ʧʨʘʢʪʠʢʫʤʦʚ; 

ʀɸ - ʠʪʦʛʦʚʘʷ ʘʪʪʝʩʪʘʮʠʷ 

 

ʈʘʟʜʝʣʳ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʜʝʣʷʪʩʷ ʥʘ ʙʦʣʝʝ ʤʝʣʢʠʝ ʩʪʨʫʢʪʫʨʥʳʝ 

ʝʜʠʥʠʮʳ ï ʧʦʜʨʘʟʜʝʣʳ: ʪʝʦʨʝʪʠʯʝʩʢʠʡ (ʚʠʜʝʦ ʣʝʢʮʠʠ, ʪʝʢʩʪʦʚʳʝ ʤʘʪʝʨʠʘʣʳ, 

ʚʝʙʠʥʘʨʳ); ʧʨʘʢʪʠʯʝʩʢʠʡ (ʚʠʜʝʦ ʢʝʡʩʳ, ʚʠʨʪʫʘʣʴʥʘʷ ʣʘʙʦʨʘʪʦʨʥʘʷ ʨʘʙʦʪʘ); 

ʢʦʥʪʨʦʣʴʥʳʡ (ʢʦʜʠʬʠʢʘʪʦʨ, ʢʦʥʪʨʦʣʴʥʳʝ ʟʘʜʘʥʠʷ, ʠʥʩʪʨʫʢʮʠʷ ʧʦ 

ʚʳʧʦʣʥʝʥʠʶ ʠ ʢʨʠʪʝʨʠʠ ʦʮʝʥʠʚʘʥʠʷ). ʊʘʢʞʝ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 

ʤʝʪʦʜʠʯʝʩʢʠʡ, ʩʧʨʘʚʦʯʥʳʡ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʙʣʦʢʠ. 

ʇʣʘʥʠʨʦʚʘʥʠʝ ʦʥʣʘʡʥ-ʢʫʨʩʘ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʮʝʣʝʧʦʣʘʛʘʥʠʠ ʠ ʚʳʙʦʨʝ 

ʪʝʭ ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʡʪʠ ʢ ʧʨʦʛʥʦʟʠʨʫʝʤʦʤʫ 

ʨʝʟʫʣʴʪʘʪʫ. ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʪʨʫʜʦʝʤʢʦʩʪʠ ʦʥʣʘʡʥ-ʢʫʨʩʘ ʫʯʠʪʳʚʘʝʪʩʷ 

ʧʨʠʦʨʠʪʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʫʯʝʙʥʦ-

ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʣʘʥʘ ʜʠʩʮʠʧʣʠʥʳ çʄʝʪʦʜʠʢʘ ʧʨʝʧʦʜʘʚʘʥʠʷ ʠʥʬʦʨʤʘʪʠʢʠè 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʩʪʘʚʣʝʥʠʠ ʪʘʙʣʠʮʳ, ʦʧʨʝʜʝʣʷʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʠʟʫʯʘʝʤʳʭ ʪʝʤ ʠ ʢʦʣʠʯʝʩʪʚʘ ʯʘʩʦʚ, ʦʪʚʝʜʝʥʥʳʭ ʥʘ ʢʘʞʜʫʶ ʠʟ ʥʠʭ. 

ɼʨʫʛʦʡ ʧʦʜʭʦʜ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʦʥʣʘʡʥ-ʢʫʨʩʘ  çʄʝʪʦʜʠʢʘ 

ʧʨʝʧʦʜʘʚʘʥʠʷ ʠʥʬʦʨʤʘʪʠʢʠè ʦʧʠʨʘʝʪʩʷ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʥʝʣʠʥʝʡʥʦʛʦ 

ʘʣʛʦʨʠʪʤʘ ʦʙʫʯʝʥʠʷ ʥʘ ʢʦʥʢʨʝʪʥʦʡ ʧʣʘʪʬʦʨʤʝ  ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ.  

ʅʘʧʨʠʤʝʨ, ʪʝʭʥʦʣʦʛʠʷ ʨʝʘʣʠʟʘʮʠʠ ʢʦʤʧʦʥʝʥʪʘ çʃʝʢʮʠʷè ʚ ʩʠʩʪʝʤʝ LMS 

Moodle  ʧʨʠ ʠʟʫʯʝʥʠʠ ʜʠʩʮʠʧʣʠʥʳ çʄʝʪʦʜʠʢʘ ʧʨʝʧʦʜʘʚʘʥʠʷ 

ʠʥʬʦʨʤʘʪʠʢʠè ʠʤʝʝʪ ʩʣʝʜʫʶʱʫʶ ʩʪʨʫʢʪʫʨʫ (ʉʭʝʤʘ 2). 

ʅʘ ʦʩʥʦʚʝ ʚʳʰʝ ʩʦʟʜʘʥʥʦʛʦ ʛʨʘʬʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ ʤʦʞʥʦ 

ʦʨʛʘʥʠʟʦʚʘʪʴ ʵʣʝʢʪʨʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʥʘ ʥʝʩʢʦʣʴʢʠʭ  ʫʨʦʚʥʷʭ. ʅʘʧʨʠʤʝʨ, 

ʪʨʝʭʫʨʦʚʥʝʚʘʷ ʤʦʜʝʣʴ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʩʪʨʦʠʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʤʫ 

ʘʣʛʦʨʠʪʤʫ. 

1. ʆʧʨʝʜʝʣʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʫʨʦʚʥʝʚʳʭ ʤʦʜʫʣʝʡ ʦʙʫʯʝʥʠʷ ʧʦ 

ʜʠʩʮʠʧʣʠʥʝ çʄʝʪʦʜʠʢʘ ʧʨʝʧʦʜʘʚʘʥʠʷ ʠʥʬʦʨʤʘʪʠʢʠè: ʙʘʟʦʚʳʡ, 

ʧʨʦʜʚʠʥʫʪʳʡ, ʫʛʣʫʙʣʝʥʥʳʡ. 

2. ʇʦ ʢʘʞʜʦʡ ʪʝʤʝ ʫʯʝʙʥʦʛʦ ʢʫʨʩʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʫʨʦʚʥʷ ʦʙʫʯʝʥʠʷ 

ʩʦʩʪʘʚʠʪʴ: ʧʣʘʥ ʣʝʢʮʠʠ, ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ, ʧʨʘʢʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ, 

ʢʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ ʠ ʟʘʜʘʥʠʷ (ʉʭʝʤʘ 2). 

3. ʃʦʛʠʯʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʧʝʨʝʭʦʜ ʦʪ ʦʜʥʦʛʦ ʫʨʦʚʥʷ ʢ ʜʨʫʛʦʤʫ ʫʨʦʚʥʶ. 

 

 

ɺɸʊ ʊʈ ʠ ʇʈ ʀɸ 
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ʉʭʝʤʘ 2. ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʪʫʜʝʥʪʘ  

ʩ ʫʯʝʙʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʨʝʩʫʨʩʦʤ 
 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʣʛʦʨʠʪʤʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʦʥʣʘʡʥ - ʢʫʨʩʘ  
çʄʝʪʦʜʠʢʘ ʧʨʝʧʦʜʘʚʘʥʠʷ ʠʥʬʦʨʤʘʪʠʢʠè ʦʙʣʘʜʘʝʪ ʤʥʦʛʦʧʣʘʥʦʚʳʤ 
ʭʘʨʘʢʪʝʨʦʤ, ʪ.ʝ. ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʩʪʫʜʝʥʪ 
ʚʳʙʠʨʘʝʪ ʣʶʙʦʡ ʠʟ ʚʦʟʤʦʞʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʦʙʫʯʝʥʠʷ ʠ ʧʨʠ 
ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʦʞʝʪ ʚʝʨʥʫʪʴʩʷ ʢ ʥʫʞʥʦʤʫ ʢʦʤʧʦʥʝʥʪʫ. ɼʘʥʥʘʷ 
ʘʣʛʦʨʠʪʤʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʪʘʢʞʝ ʜʦʧʫʩʢʘʝʪ ʠʪʝʨʘʮʠʦʥʥʳʡ ʰʘʛ, 
ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʫʢʨʝʧʣʝʥʠʝ ʧʨʦʡʜʝʥʥʦʛʦ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʦʙʝʥʥʦʩʪʴʶ  ʦʥʣʘʡʥ - ʢʫʨʩʘ ʷʚʣʷʝʪʩʷ ʦʪʢʨʳʪʳʡ 
ʜʦʩʪʫʧ ʢ ʫʯʝʙʥʳʤ ʤʘʪʝʨʠʘʣʘʤ ʢʫʨʩʘ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʚ ʦʙʲʝʤʝ, ʜʦʩʪʘʪʦʯʥʦʤ 
ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʫʯʝʥʠʷ ʠ ʠʭ ʦʮʝʥʢʠ. 
ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʯʝʨʪʦʡ ʦʥʣʘʡʥ-ʢʫʨʩʘ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜʠʢʘ ʚʟʘʠʤʥʦʡ 
ʧʨʦʚʝʨʢʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʩʪʫʜʝʥʪʘʤʠ.  

ɼʦʩʪʦʠʥʩʪʚʘ ʦʥʣʘʡʥ-ʢʫʨʩʘ: ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʴ; ʙʳʩʪʨʘʷ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ; 
ʙʝʩʧʣʘʪʥʦʩʪʴ; ʩʚʦʙʦʜʥʳʡ ʛʨʘʬʠʢ ʦʙʫʯʝʥʠʷ; ʘʨʭʠʚ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʅʫʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʥʘʤʠ ʦʥʣʘʡʥ-ʢʫʨʩ ʥʝ 
ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʟʘʤʝʥʘ ʢʣʘʩʩʠʯʝʩʢʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ, ʘ ʷʚʣʷʝʪʩʷ ʝʛʦ 
ʜʦʧʦʣʥʝʥʠʝʤ (ʦʙʫʯʝʥʠʝ ʨʘʜʠ ʦʙʫʯʝʥʠʷ), ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʩʰʠʨʝʥʠʝ 
ʩʨʝʜʩʪʚ ʧʦʣʫʯʝʥʠʷ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʧʦʟʚʦʣʷʝʪ ʧʨʠʦʙʨʝʩʪʠ ʥʘʯʘʣʴʥʳʡ 
ʦʧʳʪ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʩʬʝʨʝ ʚ ʧʨʝʧʦʜʘʚʘʥʠʠ ʰʢʦʣʴʥʦʛʦ 
ʢʫʨʩʘ ʠʥʬʦʨʤʘʪʠʢʠ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʜʨʫʛʠʤ 
ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤ ʩʣʫʰʘʪʝʣʷʤ ʠʟ ʯʠʩʣʘ ʜʝʡʩʪʚʫʶʱʠʭ ʫʯʠʪʝʣʝʡ 
ʠʥʬʦʨʤʘʪʠʢʠ, ʪʝʭʥʦʣʦʛʠʠ ʧʦʚʳʩʠʪʴ ʢʚʘʣʠʬʠʢʘʮʠʶ, ʧʨʦʡʪʠ 
ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʧʝʨʝʧʦʜʛʦʪʦʚʢʫ.  

ʧʣʘʥ ʣʝʢʮʠʠ n ʧʨʘʢʪʠʯʝʩʢʠʡ 
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ʈʘʟʚʠʪʠʝ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ (ʀʅʉ) ʷʚʣʷʝʪʩʷ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ, ʩʚʷʟʘʥʥʳʭ 

ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʠ ʩʦʟʜʘʥʠʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. ʆʩʥʦʚʥʳʝ ʨʘʟʜʝʣʳ 
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258  

ʀʅʉ ʠʟʫʯʘʶʪʩʷ ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʚʫʟʘʭ. ɺ ʩʚʷʟʠ ʩ ʮʠʬʨʦʚʠʟʘʮʠʝʡ ʵʢʦʥʦʤʠʢʠ 

ʠ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʀʥʜʫʩʪʨʠʠ 4.0 ʩʦʚʨʝʤʝʥʥʦʤʫ ʫʯʠʪʝʣʶ ʪʝʭʥʦʣʦʛʠʠ 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʚʳʰʘʪʴ ʩʚʦʠ ʢʦʤʧʝʪʝʥʮʠʠ ʠ ʠʟʫʯʘʪʴ ʥʦʚʳʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʫʜʫʱʠʝ ʫʯʠʪʝʣʷ 

ʪʝʭʥʦʣʦʛʠʠ ʥʝ ʠʤʝʶʪ ʥʠ ʤʘʣʝʡʰʝʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʀʅʉ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʫʞʝ ʧʦʷʚʣʷʶʪʩʷ ʰʢʦʣʴʥʳʝ ʧʨʦʝʢʪʳ, ʚʳʧʦʣʥʝʥʥʳʝ ʥʘ ʙʘʟʝ ʪʝʭʥʠʯʝʩʢʠʭ 

ʚʫʟʦʚ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʀʅʉ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ. ʇʦʵʪʦʤʫ 

ʚʦʟʥʠʢʘʝʪ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʚ ʧʦʜʛʦʪʦʚʢʝ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʢʘʜʨʦʚ ʠ ʟʥʘʥʠʡ 

ʫʚʣʝʯʝʥʥʳʭ ʰʢʦʣʴʥʠʢʦʚ ʚ ʦʙʣʘʩʪʠ  ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʆʙʟʦʨ ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʝʡʨʦʩʝʪʝʡ ʦʧʫʙʣʠʢʦʚʘʥ 

ʚ [1]. ɼʣʷ ʩʦʟʜʘʥʠʷ ʦʙʫʯʘʶʱʝʛʦ ʢʫʨʩʘ ʧʦ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʨʘʙʦʪʳ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ, ʥʘʧʨʠʤʝʨ, 

NeuralNetworkToolBox, ʜʦʙʘʚʣʷʶʱʠʡ ʬʫʥʢʮʠʠ ʩʦʟʜʘʥʠʷ ʀʅʉ ʚ ʩʨʝʜʝ 

Matlab, ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʝʤʦʤ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʤʥʦʛʠʤʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ.  

NeuralNetwork ʪʘʢʞʝ ʦʙʣʘʜʘʝʪ ʬʫʥʢʮʠʝʡ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ 

ʧʦʣʴʟʦʚʘʪʝʣʷ, ʧʦʟʚʦʣʷʶʱʝʡ ʩʦʟʜʘʚʘʪʴ, ʤʦʜʝʣʠʨʦʚʘʪʴ ʠ ʦʙʫʯʘʪʴ, 

ʪʨʝʥʠʨʦʚʘʪʴ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, ʘ ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʣʷʪʴ ʚʠʟʫʘʣʠʟʘʮʠʶ, 

ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʪ.ʜ. 

ɺ ʨʘʤʢʘʭ ʫʯʝʙʥʦʡ ʟʘʜʘʯʠ, ʠʩʧʦʣʴʟʫʷ ʛʨʘʬʠʯʝʩʢʠʡ ʠʥʪʝʨʬʝʡʩ 

ʧʦʣʴʟʦʚʘʪʝʣʷ NNTool, ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʥʝʡʨʦʥʥʫʶ ʩʝʪʴ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ, 

ʥʘʧʨʠʤʝʨ, ʬʫʥʢʮʠʠ: 

 
ʀʟʚʝʩʪʥʦ, ʩʪʨʫʢʪʫʨʘ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʩʣʦʝʚ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʦʚ (ʈʠʩ. 1) [2, 3]: 

 

 
 

ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʘ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ 
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1. ɺʭʦʜʥʦʡ ʩʣʦʡ ï ʚʭʦʜʥʳʝ ʧʝʨʝʤʝʥʥʳʝ, ʚ ʢʦʥʪʝʢʩʪʝ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ï 

ʠʟʚʝʩʪʥʳʝ ʘʨʛʫʤʝʥʪʳ x ʠ y. 

2. ʉʢʨʳʪʳʡ ʩʣʦʡ ï çʧʨʝʦʙʨʘʟʫʶʱʠʡè ʩʣʦʡ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʪʦʧʦʣʦʛʠʠ ʩʝʪʠ, ʝʝ ʪʠʧʘ ʠ ʩʣʦʞʥʦʩʪʠ, ʯʠʩʣʦ ʩʢʨʳʪʳʭ ʩʣʦʝʚ ʠ 

ʥʝʡʨʦʥʦʚ ʚ ʥʠʭ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ. 

3. ɺʳʭʦʜʥʦʡ ʩʣʦʡ ï ʷʚʣʷʝʪʩʷ ʚʳʭʦʜʦʤ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ, ʚ ʢʦʥʪʝʢʩʪʝ 

ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʵʪʦ ï z. 

ʇʦʵʪʦʤʫ ʦʙʫʯʘʶʱʠʝ ʤʦʛʫʪ ʟʘʜʘʚʘʪʴ I ï ʚʝʢʪʦʨ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ  

(y ʠ x), T ï ʚʝʢʪʦʨ ʮʝʣʝʡ (z), ʢʨʠʪʝʨʠʡ ʦʢʦʥʯʘʥʠʷ ʦʙʫʯʝʥʠʷ ï ʟʥʘʯʝʥʠʝ 

ʦʪʢʣʦʥʝʥʠʷ, ʦʮʝʥʢʘ (ʪʦʯʥʦʩʪʴ) ʧʨʠ ʢʦʪʦʨʦʤ ʦʙʫʯʝʥʠʝ ʙʫʜʝʪ ʩʯʠʪʘʪʴʩʷ 

ʟʘʢʦʥʯʝʥʥʳʤ, ʘ ʪʘʢʞʝ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʮʠʢʣʦʚ ʦʙʫʯʝʥʠʷ. 

NeuralNetworkToolBox ʷʚʣʷʝʪʩʷ ʩʚʦʝʛʦ ʨʦʜʘ ʢʦʥʩʪʨʫʢʪʦʨʦʤ ʧʦ 

ʩʦʟʜʘʥʠʶ ʀʅʉ, ʢʦʪʦʨʳʡ ʥʝ ʜʦʣʞʝʥ ʚʳʟʚʘʪʴ ʫ ʩʪʫʜʝʥʪʦʚ ʙʦʣʴʰʠʭ 

ʟʘʪʨʫʜʥʝʥʠʡ. ʂʦʤʧʣʝʢʩ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ 

ʧʦʤʦʞʝʪ ʦʩʚʦʠʪʴ ʩ ʥʠʤʠ ʨʘʙʦʪʫ. 

ʅʘ ʨʠʩ. 2 ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʀʅʉ ʩ ʚʳʯʠʩʣʝʥʠʝʤ 

ʪʦʯʥʦʩʪʠ ʧʦ ʩʫʤʤʝ ʢʚʘʜʨʘʪʠʯʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ʚʳʭʦʜʦʚ ʩʝʪʠ ʦʪ ʟʘʜʘʥʥʳʭ 

ʵʪʘʣʦʥʦʚ. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʙʫʜʝʪ ʚʳʧʦʣʥʝʥʦ ʵʪʦ ʢʦʣʠʯʝʩʪʚʦ ʮʠʢʣʦʚ, 

ʦʙʫʯʝʥʠʝ ʩʝʪʠ ʟʘʚʝʨʰʠʪʩʷ.  

 

 
 

ʈʠʩ. 2. ʆʙʫʯʝʥʠʝ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ 
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ʆʰʠʙʢʘ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʚ ʦʜʥʠʭ ʩʣʫʯʘʷʭ, ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ 

ʤʘʣʘ (ʤʝʥʴʰʝ 3%), ʚ ʜʨʫʛʠʭ ï ʩʦʩʪʘʚʣʷʪʴ (40-50%). ɼʣʷ ʧʦʚʳʰʝʥʠʷ 

ʪʦʯʥʦʩʪʠ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʥʝʦʙʭʦʜʠʤʦ ʫʚʝʣʠʯʠʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʚʭʦʜʥʳʭ ʠ ʮʝʣʝʚʦʛʦ ʚʝʢʪʦʨʦʚ ʧʨʠ ʦʙʫʯʝʥʠʠ.  

ɼʝʤʦʥʩʪʨʘʮʠʷ ʨʘʙʦʪʳ ʀʅʉ, ʘ ʪʘʢʞʝ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʦʟʚʦʣʠʪ ʩʪʫʜʝʥʪʘʤ ʜʝʪʘʣʴʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʤʝʭʘʥʠʟʤʳ ʤʘʰʠʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ, ʯʪʦ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʨʦʙʦʪʦʪʝʭʥʠʢʝ ʠ 

ʩʠʩʪʝʤʘʭ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. 

ɿʘʜʘʯʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʀʅʉ, ʨʘʟʥʦʦʙʨʘʟʥʳ ʠ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʚʣʝʢʘʶʪ ʚʥʠʤʘʥʠʝ ʚʩʝ ʙʦʣʴʰʝʝ ʯʠʩʣʦ ʰʢʦʣʴʥʠʢʦʚ. 

ʇʦʵʪʦʤʫ ʦʟʥʘʢʦʤʠʪʝʣʴʥʳʡ ʢʫʨʩ ʧʦ ʀʅʉ ʥʝʦʙʭʦʜʠʤʦ ʚʥʝʜʨʷʪʴ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʥʝ ʪʦʣʴʢʦ ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʥʦ ʠ ʚ ʧʨʝʜʤʝʪʥʫʶ ʦʙʣʘʩʪʴ 

çʊʝʭʥʦʣʦʛʠʷè ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʢʨʫʛʦʟʦʨʘ ʠ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʝʜʘʛʦʛʘ. 
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Abstract. The article reveals general approaches to designing the content 
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revealed. 

Keywords: competence-based approach, professional standard, national 

teacher development system, employers' requirements, design of additional 

educational programs, additional professional retraining program. 

 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʫʯʝʥʠʷ ʚʦʧʨʦʩʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ (ʜʘʣʝʝ ï ɼʇʇ), ʦʙʫʩʣʦʚʣʝʥʘ ʤʦʜʝʨʥʠʟʘʮʠʝʡ 

ʨʦʩʩʠʡʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʤʦʜʝʨʥʠʟʘʮʠʝʡ ʩʠʩʪʝʤʳ 

ʧʦʜʛʦʪʦʚʢʠ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ, ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ 

ʢʘʜʨʦʚ.  

ɼʣʷ ʧʦʥʠʤʘʥʠʷ ʩʫʪʠ ʦʙʦʟʥʘʯʝʥʥʦʡ ʧʨʦʙʣʝʤʳ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʚʘʞʥʳʤ ʚʳʷʩʥʠʪʴ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʢʘʢ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚʳ 

ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʚʳʩʰʠʤʠ ʫʯʝʙʥʳʤʠ ʟʘʚʝʜʝʥʠʷʤʠ, ʨʝʘʣʠʟʫʶʱʠʤʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʩ ʫʯʝʪʦʤ ʥʦʚʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʧʦʣʠʪʠʢʫ ʚ ʩʬʝʨʝ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʩ ʜʨʫʛʦʡ ï 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʰʢʦʣʳ ʚ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʥʝʩʝʥʠʷ 

ʩʦʜʝʨʞʘʪʝʣʴʥʳʭ, ʩʪʨʫʢʪʫʨʥʳʭ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʧʨʦʛʨʘʤʤʳ 

ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ ʫʯʠʪʝʣʝʡ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ, ʧʨʝʜʲʷʚʣʷʝʤʳʤʠ ʢ ʨʝʟʫʣʴʪʘʪʘʤ 

ʦʩʚʦʝʥʠʷ ʦʩʥʦʚʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʚʳʧʫʩʢʥʠʢ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʪʨʝʤʷ ʛʨʫʧʧʘʤʠ ʢʦʤʧʝʪʝʥʮʠʡ: 

ʫʥʠʚʝʨʩʘʣʴʥʳʤʠ (ʋʂ), ʦʙʱʝʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ (ʆʇʂ) ʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ (ʇʂ) [3].  

ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʩʪʘʥʜʘʨʪ ʧʝʜʘʛʦʛʘ, ʪʘʢ ʞʝ, ʢʘʢ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ 

ʩʪʘʥʜʘʨʪ ʷʚʣʷʝʪʩʷ çʨʘʤʦʯʥʳʤ ʜʦʢʫʤʝʥʪʦʤè, ʢʦʪʦʨʳʡ ʦʪʨʘʞʘʝʪ ʩʪʨʫʢʪʫʨʫ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʝʜʘʛʦʛʘ: ʦʙʫʯʝʥʠʝ, ʚʦʩʧʠʪʘʥʠʝ ʠ 

ʨʘʟʚʠʪʠʝ ʨʝʙʝʥʢʘ, ʠ ʚʳʜʚʠʛʘʝʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʪʨʫʜʦʚʳʤ ʬʫʥʢʮʠʷʤ, 

ʥʝʦʪʜʝʣʠʤʳʤ ʦʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʫʯʠʪʝʣʷ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʪʚʝʨʞʜʝʥ ʠ ʚʩʪʫʧʠʣ ʚ ʩʠʣʫ ʇʨʠʢʘʟ çʆʙ 

ʫʪʚʝʨʞʜʝʥʠʠ ʧʣʘʥʘ ʤʝʨʦʧʨʠʷʪʠʡ (çʜʦʨʦʞʥʦʡ ʢʘʨʪʳè) ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʠ 
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ʚʚʝʜʝʥʠʶ ʥʘʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʫʯʠʪʝʣʴʩʢʦʛʦ ʨʦʩʪʘè. ɺ ʜʘʥʥʦʤ 

ʜʦʢʫʤʝʥʪʝ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʝ ʝʜʠʥʳʭ ʬʝʜʝʨʘʣʴʥʳʭ 

ʦʮʝʥʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʦʮʝʥʢʫ ʩʦʦʪʚʝʪʩʪʚʠʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʢʦʤʧʝʪʝʥʮʠʷʤ ʧʦ ʯʝʪʳʨʝʤ ʦʩʥʦʚʥʳʤ ʛʨʫʧʧʘʤ 

(ʧʨʝʜʤʝʪʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ; ʤʝʪʦʜʠʯʝʩʢʠʝ ʢʦʤʧʝʪʝʥʮʠʠ; ʧʩʠʭʦʣʦʛʦ-

ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʢʦʤʧʝʪʝʥʮʠʠ; ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ), ʘ ʪʘʢʞʝ 

ʨʘʟʨʘʙʦʪʢʠ ʠ ʘʧʨʦʙʘʮʠʠ ʤʦʜʝʣʠ ʘʪʪʝʩʪʘʮʠʠ ʫʯʠʪʝʣʝʡ ʥʘ ʦʩʥʦʚʝ ʦʮʝʥʢʠ 

ʩʦʦʪʚʝʪʩʪʚʠʷ ʠʭ ʢʚʘʣʠʬʠʢʘʮʠʠ [1]. 

ʈʘʟʨʘʙʘʪʳʚʘʝʤʘʷ ʤʦʜʝʣʴ ʫʨʦʚʥʝʚʦʡ ʦʮʝʥʢʠ ʢʦʤʧʝʪʝʥʮʠʡ ʫʯʠʪʝʣʷ, ʧʦ 

ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ ʢʦʥʮʝʧʮʠʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʫʯʠʪʝʣʴʩʢʦʛʦ ʨʦʩʪʘ, 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʫʩʪʘʥʦʚʣʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʠʷ ʫʨʦʚʥʷ ʚʣʘʜʝʥʠʷ ʩʣʝʜʫʶʱʠʤʠ 

ʛʨʫʧʧʘʤʠ ʢʦʤʧʝʪʝʥʮʠʡ: ʚʣʘʜʝʥʠʝ ʧʨʝʜʤʝʪʦʤ ʧʨʝʧʦʜʘʚʘʥʠʷ (ʧʨʝʜʤʝʪʥʳʝ 

ʢʦʤʧʝʪʝʥʮʠʠ); ʚʣʘʜʝʥʠʝ ʤʝʪʦʜʠʢʦʡ ʧʨʝʧʦʜʘʚʘʥʠʷ ʧʨʝʜʤʝʪʘ (ʤʝʪʦʜʠʯʝʩʢʠʝ 

ʢʦʤʧʝʪʝʥʮʠʠ): ʩʦʟʜʘʥʠʝ ʧʨʝʜʤʝʪʥʦʡ ʩʨʝʜʳ ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʳ, 

ʧʦʩʪʨʦʝʥʠʝ ʠ ʨʝʘʣʠʟʘʮʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ 

ʨʝʘʣʠʟʘʮʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʧʦʩʪʨʦʝʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʫʯʘʩʪʥʠʢʘʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ. 

ʉʧʝʮʠʬʠʢʘ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʭ 

ɼʇʇ ʦʙʫʩʣʦʚʣʝʥʘ ʪʘʢʞʝ ʨʷʜʦʤ ʢʣʶʯʝʚʳʭ ʧʦʣʦʞʝʥʠʡ ʩʦʚʨʝʤʝʥʥʦʡ 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʳ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ (ʜʘʣʝʝ ï ɼʇʆ). 

ɺʦ-ʧʝʨʚʳʭ, ʌʝʜʝʨʘʣʴʥʳʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ 

ʩʪʘʥʜʘʨʪʳ (ʌɻʆʉ) ʜʣʷ ɼʇʆ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʳ. ʉʦʛʣʘʩʥʦ ʥʦʨʤʘʪʠʚʥʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ ʦʨʛʘʥʠʟʘʮʠʷʤ ɼʇʆ ʜʝʣʝʛʠʨʫʝʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʚ 

ʥʘʟʥʘʯʝʥʠʠ ʚʠʜʦʚ ʠ ʬʦʨʤ ʚʥʫʪʨʝʥʥʝʡ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ɼʇʇ. 

ɺʦ-ʚʪʦʨʳʭ, ʮʝʣʝʧʦʣʘʛʘʥʠʝ ʧʨʦʛʨʘʤʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʨʘʤʢʘʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ: ʧʦʣʫʯʝʥʠʝ ʢʦʤʧʝʪʝʥʮʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʥʦʚʦʛʦ ʚʠʜʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ), 

ʧʨʠʦʙʨʝʪʝʥʠʝ ʥʦʚʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ (ʫʯʠʪʝʣʴ ʪʝʭʥʦʣʦʛʠʠ). 

ɺ-ʪʨʝʪʴʠʭ, ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʦʜʝʨʞʘʥʠʷ ɼʇʇ ʷʚʣʷʶʪʩʷ 

ʪʨʝʙʦʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ (ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʩʬʝʨʝ 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ï ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʩʪʘʥʜʘʨʪʘ çʇʝʜʘʛʦʛè). 

ɺ-ʯʝʪʚʝʨʪʳʭ, ʥʘʨʷʜʫ ʩ ʦʩʚʦʝʥʠʝʤ ʦʪʜʝʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ (ʤʦʜʫʣʝʡ), 

ʧʨʦʭʦʞʜʝʥʠʝʤ ʧʨʘʢʪʠʢʠ, ʚʚʦʜʷʪʩʷ ʩʝʪʝʚʳʝ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ ʠ ʩʪʘʞʠʨʦʚʢʠ. 

ʇʦʤʠʤʦ ʠʟʤʝʥʝʥʠʡ ʚ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʤ ʧʦʣʝ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʝʤ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ, ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʦʙʱʠʭ ʧʦʜʭʦʜʦʚ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ɼʇʇ ʠʤʝʶʪ ʪʨʝʙʦʚʘʥʠʷ 

ʰʢʦʣʳ, ʢʘʢ ʟʘʢʘʟʯʠʢʘ ʧʨʦʛʨʘʤʤ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ. 

ʀʩʭʦʜʷ ʠʟ ʧʨʦʙʣʝʤʥʦʛʦ ʧʦʣʷ, ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʢʘʬʝʜʨʳ ʪʝʭʥʦʣʦʛʠʠ 

ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ ʌɻʆʋ ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè ʙʳʣʦ ʦʨʛʘʥʠʟʦʚʘʥʦ ʠ ʧʨʦʚʝʜʝʥʦ 
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ʠʩʩʣʝʜʦʚʘʥʠʝ (ʘʥʢʝʪʠʨʦʚʘʥʠʝ) ʧʦ ʠʟʫʯʝʥʠʶ ʪʨʝʙʦʚʘʥʠʡ ʰʢʦʣʳ ʢ 

ʩʦʜʝʨʞʘʥʠʶ, ʬʦʨʤʘʤ ʠ ʫʩʣʦʚʠʷʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ɼʇʇ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ 2018 - 2020 ʛʛ. ʠ ʚʢʣʶʯʘʣʦ: ʘʥʘʣʠʟ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʰʢʦʣ, ʚ ʢʦʪʦʨʳʭ ʦʪʨʘʞʝʥʘ ʩʪʨʫʢʪʫʨʘ 

ʧʨʝʜʤʝʪʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʫʯʠʪʝʣʝʡ ʰʢʦʣ ʩ ʮʝʣʴʶ 

ʚʳʷʚʣʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ, ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʢ ʩʦʜʝʨʞʘʥʠʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʧʨʦʛʨʘʤʤ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʩʘʡʪʳ 240 ʰʢʦʣ ʛ. ʄʦʩʢʚʳ, 

ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʨʘʟʥʳʭ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʦʢʨʫʛʘʭ ʠ ʧʨʦʚʝʜʝʥʦ 

ʘʥʢʝʪʠʨʦʚʘʥʠʝ 320 ʫʯʠʪʝʣʝʡ ʪʝʭʥʦʣʦʛʠʠ. 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʧʦ ʚʳʷʚʣʝʥʠʶ ʥʝʦʙʭʦʜʠʤʳʭ 

ʪʨʝʙʦʚʘʥʠʡ, ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʢ ʩʦʜʝʨʞʘʥʠʶ ʠ ʬʦʨʤʘʤ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ, ʧʦʢʘʟʘʣ 

ʠʭ ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʴ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʦʧʨʝʜʝʣʝʥʠʝ ʪʘʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʳʤ, ʪʘʢ ʢʘʢ ʦʪ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ɼʇʇ ʦʞʠʜʘʥʠʷʤ ʠ 

ʟʘʧʨʦʩʘʤ ʨʘʙʦʪʦʜʘʪʝʣʷ, ʟʘʚʠʩʠʪ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʠ ʫʩʧʝʰʥʦʩʪʴ ʠʭ 

ʨʝʘʣʠʟʘʮʠʠ. 

ʆʪʚʝʯʘʷ ʥʘ ʚʦʧʨʦʩ, ʢʘʢʠʭ ʛʨʫʧʧ ʢʦʤʧʝʪʝʥʮʠʡ ʥʝ ʭʚʘʪʘʝʪ ʫʯʠʪʝʣʶ ʜʣʷ 

ʵʬʬʝʢʪʠʚʥʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ 

ʨʝʩʧʦʥʜʝʥʪʦʚ ʦʪʤʝʪʠʣʠ ʤʝʪʦʜʠʯʝʩʢʠʝ (46%) ʠ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ 

(27%) ʢʦʤʧʝʪʝʥʮʠʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ï ʧʨʝʜʤʝʪʥʳʝ (15%) ʠ 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʝ (12%). 

ɺ ʛʨʫʧʧʝ ʧʨʝʜʤʝʪʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ, ʦʩʦʙʝʥʥʦ ʚʳʜʝʣʷʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʣʘʜʝʥʠʷ ʫʯʠʪʝʣʷʤʠ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʤ ʫʯʝʙʥʳʤ 

ʦʙʦʨʫʜʦʚʘʥʠʝʤ (ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʝ ʢʦʥʩʪʨʫʢʪʦʨʳ, 3D-ʧʨʠʥʪʝʨʳ, ʩʪʘʥʢʠ ʩ 

ʏʇʋ, ʤʦʜʫʣʴʥʳʝ ʤʠʥʠ-ʩʪʘʥʢʠ, ʤʦʙʠʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ).  

ʆʪʚʝʪʳ ʥʘ ʚʦʧʨʦʩʳ ʦ ʬʦʨʤʘʭ ʠ ʫʩʣʦʚʠʷʭ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ ʦʢʘʟʘʣʠʩʴ ʧʨʦʛʥʦʟʠʨʫʝʤʳʤʠ: ʟʘ ʦʯʥʦ-

ʟʘʦʯʥʫʶ ʬʦʨʤʫ ʦʙʫʯʝʥʠʷ ʚʳʩʢʘʟʘʣʠʩʴ 98% ʦʧʨʦʰʝʥʥʳʭ; ʚʥʝʜʨʝʥʠʝ ʚ 

ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʠ ʩʤʝʰʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 87%. 

ʆʩʦʙʝʥʥʦ ʠʥʪʝʨʝʩʥʦ ʤʥʝʥʠʝ ʫʯʠʪʝʣʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʨʘʢʪʠʢʠ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ ï 

ʙʦʣʴʰʠʥʩʪʚʦ ʨʝʩʧʦʥʜʝʥʪʦʚ (79%) ʩʯʠʪʘʝʪ, ʯʪʦ ʧʨʘʢʪʠʢʫ ʩʣʫʰʘʪʝʣʠ 

ʜʦʣʞʥʳ ʧʨʦʭʦʜʠʪʴ ʥʝ ʚ ʩʚʦʠʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ, ʯʪʦ ʧʦʟʚʦʣʠʪ 

ʠʤ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʦʧʳʪʦʤ ʨʘʙʦʪʳ ʜʨʫʛʠʭ ʰʢʦʣ ʠ ʫʯʠʪʝʣʝʡ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʭʦʜʷ ʠʟ ʠʟʤʝʥʝʥʠʷ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʧʦʣʷ ʠ 

ʪʨʝʙʦʚʘʥʠʡ ʰʢʦʣ, ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝʩʤʦʪʨʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ 

çʄʝʪʦʜʠʢʘ ʧʨʝʧʦʜʘʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠè, ʨʝʘʣʠʟʫʝʤʦʡ ʢʘʬʝʜʨʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ ʌɻʆʋ ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè. 

ɺ ʦʩʥʦʚʫ ʨʘʟʨʘʙʦʪʢʠ ɼʇʇ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ 

çʄʝʪʦʜʠʢʘ ʧʨʝʧʦʜʘʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠè ʧʦʣʦʞʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʨʠʥʮʠʧʳ: 
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ʋʥʠʚʝʨʩʘʣʴʥʦʩʪʴ. ʇʦʣʥʦʪʘ ʥʘʙʦʨʘ ʜʠʩʮʠʧʣʠʥ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʝʜʠʥʩʪʚʦ ʧʨʝʜʤʝʪʥʦʡ (ʦʩʥʦʚʥʦʡ ʤʦʜʫʣʴ (ʧʨʝʜʤʝʪʥʘʷ ʧʦʜʛʦʪʦʚʢʘ)); 

ʤʝʪʦʜʠʯʝʩʢʦʡ (ʤʝʪʦʜʠʯʝʩʢʠʡ ʤʦʜʫʣʴ) ʠ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ 

(ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʤʦʜʫʣʴ) ʧʦʜʛʦʪʦʚʢʠ.  

ʄʦʜʫʣʴʥʦʩʪʴ. ɺʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ ʢʘʢ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ, ʪʘʢ ʠ ʦʪʜʝʣʴʥʳʤʠ ʤʦʜʫʣʷʤʠ ʠʣʠ 

ʜʠʩʮʠʧʣʠʥʘʤʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʪʨʝʙʥʦʩʪʠ ʩʣʫʰʘʪʝʣʝʡ. ʊʘʢ, 

ʚʢʣʶʯʝʥʥʳʝ ʚ ʧʨʦʛʨʘʤʤʫ ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ ʜʠʩʮʠʧʣʠʥʳ çʇʨʦʝʢʪʠʨʦʚʘʥʠʝ 

ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʩʫʨʩʦʚ ʵʣʝʢʪʨʦʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳè ʠ çʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ±ʊʝʭʥʦʣʦʛʠʷ±è 

ʨʝʘʣʠʟʫʶʪʩʷ ʦʪʜʝʣʴʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ. ʊʘʢʘʷ 

ʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʜʣʷ ʚʩʝʭ ʤʦʜʫʣʝʡ ʠ ʜʠʩʮʠʧʣʠʥ, 

ʚʢʣʶʯʝʥʥʳʭ ʚ ʧʨʦʛʨʘʤʤʫ.  

ʀʥʪʝʛʨʘʪʠʚʥʦʩʪʴ. ʄʝʞʜʠʩʮʠʧʣʠʥʘʨʥʘʷ ʢʦʦʧʝʨʘʮʠʷ ʤʦʜʫʣʝʡ ʠ 

ʜʠʩʮʠʧʣʠʥ ʩ ʧʨʘʢʪʠʢʫʤʦʤ ʠ ʧʨʘʢʪʠʢʦʡ, ʩʦʜʝʨʞʘʪʝʣʴʥʦʝ ʠ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʝʜʠʥʩʪʚʦ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ.  

ɺʘʨʠʘʪʠʚʥʦʩʪʴ. ɻʠʙʢʦʝ ʩʦʯʝʪʘʥʠʝ ʦʙʷʟʘʪʝʣʴʥʳʭ ʤʦʜʫʣʝʡ ʠ 

ʜʠʩʮʠʧʣʠʥ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʳʙʦʨʘ ʩʦʜʝʨʞʘʥʠʷ ʧʨʘʢʪʠʢʫʤʘ ʚ ʤʘʩʪʝʨʩʢʠʭ, 

ʩʚʦʙʦʜʥʳʡ ʚʳʙʦʨ ʪʝʤʧʦʚ ʠ ʬʦʨʤ ʚʳʧʦʣʥʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʠ ʦʪʯʝʪʥʳʭ 

ʟʘʜʘʥʠʡ. 

ʉʦʜʝʨʞʘʪʝʣʴʥʦ ʧʨʦʛʨʘʤʤʘ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʤʦʜʫʣʝʡ, ʠʤʝʶʱʠʭ 

ʠʥʚʘʨʠʘʥʪʥʳʡ ʭʘʨʘʢʪʝʨ, ʧʨʘʢʪʠʢʫʤʘ ʚ ʤʘʩʪʝʨʩʢʠʭ ʠ ʧʨʘʢʪʠʢʠ. 

ʆʩʥʦʚʥʦʡ ʤʦʜʫʣʴ (ʧʨʝʜʤʝʪʥʘʷ ʧʦʜʛʦʪʦʚʢʘ) ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ 

ʜʠʩʮʠʧʣʠʥʳ: çʉʦʚʨʝʤʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝè; çɼʠʟʘʡʥ-ʧʨʦʝʢʪʠʨʦʚʘʥʠʝè; çʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ çʊʝʭʥʦʣʦʛʠʷè; 

çʊʝʭʥʠʯʝʩʢʦʝ ʯʝʨʯʝʥʠʝ ʠ ʙʘʟʦʚʳʝ ʨʘʟʜʝʣʳ ʜʠʟʘʡʥʘè; çʊʝʭʥʦʣʦʛʠʠ 

ʦʙʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʦʚè.  

ʄʝʪʦʜʠʯʝʩʢʠʡ ʤʦʜʫʣʴ: çʆʙʱʠʝ ʠ ʯʘʩʪʥʳʝ ʚʦʧʨʦʩʳ ʤʝʪʦʜʠʢʠ 

ʦʙʫʯʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʚ ʦʩʥʦʚʥʦʡ ʰʢʦʣʝè; çʅʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʠʪʝʣʷ ʪʝʭʥʦʣʦʛʠʠè; 

çʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʩʫʨʩʦʚ 

ʵʣʝʢʪʨʦʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳè. 

ʇʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʤʦʜʫʣʴ: çʆʩʥʦʚʳ ʦʙʱʝʡ ʠ ʚʦʟʨʘʩʪʥʦʡ 

ʧʩʠʭʦʣʦʛʠʠè; çʇʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʫʯʘʱʠʭʩʷ ʧʨʠ 

ʦʩʚʦʝʥʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʙʣʘʩʪʠ ±ʊʝʭʥʦʣʦʛʠʷ±è. 

ʉʦʜʝʨʞʘʥʠʝ ʚʢʣʶʯʝʥʥʦʛʦ ʚ ʧʨʦʛʨʘʤʤʫ ʧʨʘʢʪʠʢʫʤʘ ʚ ʤʘʩʪʝʨʩʢʠʭ 

ʚʘʨʴʠʨʫʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʪʨʝʙʥʦʩʪʝʡ ʩʣʫʰʘʪʝʣʝʡ. ʇʨʘʢʪʠʢʫʤ 

ʧʣʘʥʠʨʫʝʪʩʷ ʚ ʨʘʤʢʘʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʣʘʥʦʚ ʠ ʨʝʘʣʠʟʫʝʪʩʷ ʧʦ 

ʩʣʝʜʫʶʱʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: ʨʦʙʦʪʦʪʝʭʥʠʢʘ; ʮʠʬʨʦʚʦʡ ʣʘʙʦʨʘʪʦʨʥʳʡ 

ʧʨʘʢʪʠʢʫʤ; ʧʣʦʪʪʝʨ ʩ ʬʫʥʢʮʠʷʤʠ ʪʠʩʥʝʥʠʷ ʠ ʛʨʘʚʠʨʦʚʢʠ; ʤʦʜʫʣʴʥʳʝ ʤʠʥʠ-

ʩʪʘʥʢʠ ʠ ʨʫʯʥʦʡ ʵʣʝʢʪʨʦʠʥʩʪʨʫʤʝʥʪ, ʪʝʭʥʦʣʦʛʠʠ ʨʘʙʦʪʳ ʩ ʪʢʘʥʴʶ, 
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ʭʦʣʦʜʥʳʡ ʙʘʪʠʢ. ʉʦʜʝʨʞʘʥʠʝ ʠ ʬʦʨʤʘ ʧʨʘʢʪʠʢʠ ʪʘʢʞʝ ʠʤʝʝʪ ʚʘʨʠʘʪʠʚʥʳʡ 

ʭʘʨʘʢʪʝʨ: ʫʯʝʙʥʘʷ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ, ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ. 

ʌʦʨʤʘʤ ʘʪʪʝʩʪʘʮʠʠ ʠ ʦʮʝʥʦʯʥʳʤ ʤʘʪʝʨʠʘʣʘʤ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʧʨʦʛʨʘʤʤʳ ʫʜʝʣʝʥʦ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʥʘ ʦʙʫʯʝʥʠʝ ʧʦ ʧʨʦʛʨʘʤʤʘʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ ʧʨʠʭʦʜʷʪ 

ʫʞʝ ʨʘʙʦʪʘʶʱʠʝ ʫʯʠʪʝʣʷ. ʐʢʦʣʴʥʳʡ ʫʯʠʪʝʣʴ ï ʥʝ ʩʪʫʜʝʥʪ, ʚ ʭʦʜʝ 

ʦʙʫʯʝʥʠʷ, ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʦʥ ʧʝʨʝʚʦʜʠʪ ʚ ʫʤʝʥʠʷ ʠ ʦʪʨʘʙʘʪʳʚʘʝʪ 

ʜʦ ʫʨʦʚʥʷ ʥʘʚʳʢʘ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʢʦʥʪʨʦʣʴʥʦ-ʦʮʝʥʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʜʠʩʮʠʧʣʠʥʘʤ 

ʠ ʤʦʜʫʣʷʤ ʧʨʦʛʨʘʤʤʳ ʟʘ ʦʩʥʦʚʫ ʙʳʣʠ ʚʟʷʪʳ ʚʳʧʦʣʥʷʝʤʳʝ ʧʝʜʘʛʦʛʦʤ 

ʪʨʫʜʦʚʳʝ ʬʫʥʢʮʠʠ, ʦʧʠʩʘʥʥʳʝ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʩʪʘʥʜʘʨʪʝ.  ɿʘʜʘʥʠʷ 

ʠʤʝʶʪ ʜʝʷʪʝʣʴʥʦʩʪʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʨʦʚʝʨʢʫ ʫʤʝʥʠʡ 

ʚʳʧʦʣʥʷʪʴ ʪʨʫʜʦʚʳʝ ʬʫʥʢʮʠʠ ʚ ʦʧʨʝʜʝʣʝʥʥʦ ʟʘʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ (ʨʝʰʝʥʠʝ 

ʤʝʪʦʜʠʯʝʩʢʠʭ ʟʘʜʘʯ ʩ ʨʘʟʚʝʨʥʫʪʳʤ ʦʪʚʝʪʦʤ, ʨʝʰʝʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʟʘʜʘʯ). ɺ ʧʨʦʮʝʩʩʝ ʧʦʜʛʦʪʦʚʢʠ ʠ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʷ ʫ ʩʣʫʰʘʪʝʣʷ ʝʩʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʮʝʣʳʡ ʩʧʝʢʪʨ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʢʦʤʧʝʪʝʥʮʠʡ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʢ ʦʮʝʥʢʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʛʨʘʤʤʳ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ 

ʥʘʣʠʯʠʠ ʬʦʨʤʠʨʫʝʤʳʭ ʢʦʤʧʝʪʝʥʮʠʡ, ʥʦ ʦʙ ʫʨʦʚʥʝ ʠʭ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʠ 

ʦ ʜʝʬʠʮʠʪʘʭ ʚ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʝʜʘʛʦʛʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʣʦʞʝʥʥʳʝ ʚ ʩʪʘʪʴʝ ʧʦʜʭʦʜʳ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ 

ʧʝʜʘʛʦʛʘ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʫʣʝʡ ʧʨʦʛʨʘʤʤ ʧʦʚʳʰʝʥʠʷ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ. 
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ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʝʡ ʩ ʫʯʝʪʦʤ ʩʪʘʥʜʘʨʪʦʚ WorldSkills, ʥʘ ʙʘʟʝ ʫʯʝʙʥʦʛʦ 
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ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʬʘʢʪʦʨʦʚ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ 

ʩʦʮʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʠ, ʫʩʠʣʝʥʠʷ ʝʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ, ʦʪ ʫʨʦʚʥʷ ʢʦʪʦʨʳʭ 

ʟʘʚʠʩʠʪ ʢʘʯʝʩʪʚʦ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʘʜʨʦʚ. ʅʘ 

ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʤ  ʬʘʢʫʣʴʪʝʪʝ ʉʪʝʨʣʠʪʘʤʘʢʩʢʦʛʦ ʬʠʣʠʘʣʘ ɹʘʰʢʠʨʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʉʌ ɹʘʰɻʋ) ʚʝʜʝʪʩʷ ʧʦʜʛʦʪʦʚʢʘ ʧʦ ʩʝʤʠ 

ʥʘʧʨʘʚʣʝʥʠʷʤ ʧʦʜʛʦʪʦʚʢʠ ʙʘʢʘʣʘʚʨʠʘʪʘ ʠ ʚ ʯʘʩʪʥʦʩʪʠ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 

ʧʦʜʛʦʪʦʚʢʠ 44.03.04 çʇʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʦʙʫʯʝʥʠʝè, ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ 

çʄʘʰʠʥʦʩʪʨʦʝʥʠʝ ʠ ʤʘʪʝʨʠʘʣʦʦʙʨʘʙʦʪʢʘè ʠ 15.03.01 çʄʘʰʠʥʦʩʪʨʦʝʥʠʝè. 

ɼʣʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ  ʧʦ ʵʪʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʙʳʣʘ ʨʝʘʣʠʟʦʚʘʥʘ 

ʠʜʝʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʚʝʜʫʱʠʤ ʧʨʝʜʧʨʠʷʪʠʝʤ ʩʪʘʥʢʦʩʪʨʦʠʪʝʣʴʥʦʡ 

ʦʪʨʘʩʣʠ ʩʪʨʘʥʳ ʅʇʆ çʉʪʘʥʢʦʩʪʨʦʝʥʠʝè, ʢʦʪʦʨʦʝ ʥʘʭʦʜʠʪʩʷ ʚ ʥʘʰʝʤ 

ʛʦʨʦʜʝ ʠ ʚʭʦʜʠʪ ʚ ʛʨʫʧʧʫ ʢʦʤʧʘʥʠʡ ʆʆʆ çʉʊɸʅè. 
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ʆʆʆ çʉʊɸʅè ï ʢʨʫʧʥʝʡʰʘʷ ʨʦʩʩʠʡʩʢʘʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʢʦʤʧʘʥʠʷ 

ʚ ʩʬʝʨʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʘʥʢʦʩʪʨʦʠʪʝʣʴʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʦʟʜʘʥʘ ʚ 2012 ʛʦʜʫ. ɺ ʩʦʩʪʘʚ ʢʦʤʧʘʥʠʠ ʚʭʦʜʷʪ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʣʦʱʘʜʢʠ ʚ ɹʘʰʢʦʨʪʦʩʪʘʥʝ (ʆʆʆ çʅʇʆ 

çʉʪʘʥʢʦʩʪʨʦʝʥʠʝè, ʉʪʝʨʣʠʪʘʤʘʢ), ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ (ɸʆ çʉʪʘʥʢʦʪʝʭè, 

ʂʦʣʦʤʥʘ), ʈʷʟʘʥʠ (ʆʆʆ çʈʷʟʘʥʩʢʠʡ ʉʪʘʥʢʦʟʘʚʦʜè), ʀʚʘʥʦʚʦ (ʆʆʆ 

çʀʚʘʥʦʚʩʢʠʡ ʩʪʘʥʢʦʩʪʨʦʠʪʝʣʴʥʳʡ ʟʘʚʦʜè), ʄʦʩʢʚʝ (ʆʆʆ çʐʣʠʬʦʚʘʣʴʥʳʝ 

ʉʪʘʥʢʠè), ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ (ʆʆʆ çʉʘʚʝʣʦʚʩʢʠʡ ʩʪʘʥʢʦʩʪʨʦʠʪʝʣʴʥʳʡ 

ʟʘʚʦʜè, ʂʠʤʨʳ), ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ (ʆʆʆ çɼʦʥʧʨʝʩʩʤʘʰè, ɸʟʦʚ). 

ɿʘʢʘʟʯʠʢʘʤʠ ʉʊɸʅ ʚʳʩʪʫʧʘʶʪ ʚʝʜʫʱʠʝ ʦʪʨʘʩʣʝʚʳʝ ʦʙʲʝʜʠʥʝʥʠʷ ʈʦʩʩʠʠ. 

ʅʘ ʜʦʣʶ ʉʊɸʅʘ ʧʨʠʭʦʜʠʪʩʷ ʩʚʳʰʝ 50% ʚʳʧʫʩʢʘʝʤʳʭ ʚ ʈʦʩʩʠʠ 

ʤʝʪʘʣʣʦʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʩʪʘʥʢʦʚ [1]. 

13 ʘʧʨʝʣʷ 2018 ʛʦʜʘ ʚ ʉʪʝʨʣʠʪʘʤʘʢʩʢʦʤ ʬʠʣʠʘʣʝ ɹʘʰʢʠʨʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʥʘ ʙʘʟʝ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ 

ʦʪʢʨʳʣʩʷ ʫʯʝʙʥʳʡ ʮʝʥʪʨ çʉʊɸʅè. ʎʝʥʪʨ ʚʳʩʪʨʘʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʫʶ 

ʩʠʩʪʝʤʫ ʧʦʜʛʦʪʦʚʢʠ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ ʜʣʷ ʥʫʞʜ ʩʪʘʥʢʦʩʪʨʦʠʪʝʣʴʥʦʡ 

ʦʪʨʘʩʣʠ. ʆʙʲʝʜʠʥʝʥʠʝ ʢʦʤʧʝʪʝʥʮʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ ʩʦʩʪʘʚʘ 

ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʉʌ ɹʘʰɻʋ, ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʧʳʪʘ 

ʢʦʤʧʘʥʠʠ çʉʊɸʅè ʧʦʜ ʵʛʠʜʦʡ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʦʙʫʯʝʥʠʷ 

ɺʦʨʣʜʩʢʠʣʣʩ ʈʦʩʩʠʷ ʧʨʠʟʚʘʥʦ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʢʘʜʨʦʚ ʚ ʩʬʝʨʝ ʩʪʘʥʢʦʩʪʨʦʝʥʠʷ. ʈʘʙʦʪʘ ʥʘ ʙʫʜʫʱʝʝ ʩʪʘʥʢʦʩʪʨʦʝʥʠʷ ï ʦʜʥʘ 

ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʟʘʜʘʯ ʢʦʤʧʘʥʠʠ ʆʆʆ çʉʊɸʅè, ʧʦʵʪʦʤʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʩ ʉʦʶʟʦʤ Worldskills ʠ ʫʯʝʙʥʳʤʠ ʟʘʚʝʜʝʥʠʷʤʠ ʥʦʩʠʪ ʩʠʩʪʝʤʥʳʡ ʠ 

ʧʦʩʪʦʷʥʥʳʡ ʭʘʨʘʢʪʝʨ. ʊʦ, ʯʪʦ ʧʝʨʚʦʡ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʘʰʢʦʨʪʦʩʪʘʥ ʙʘʟʦʚʦʡ 

ʧʣʦʱʘʜʢʦʡ ɸʢʘʜʝʤʠʠ Worldskills ʩʪʘʣ ʠʤʝʥʥʦ ʬʠʣʠʘʣ ɹʘʰʢʠʨʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ ʉʪʝʨʣʠʪʘʤʘʢʝ, ʛʜʝ ʥʘʭʦʜʠʪʩʷ ʦʜʥʘ ʠʟ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʣʦʱʘʜʦʢ ʉʊɸʅʘ, ʷʚʣʷʝʪʩʷ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʪʦʛʦ 

ʚʥʠʤʘʥʠʷ, ʢʦʪʦʨʦʝ ʉʊɸʅ ʫʜʝʣʷʝʪ ʨʘʟʚʠʪʠʶ ʠ ʦʙʫʯʝʥʠʶ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʩʪʘʥʢʦʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ.  

WorldSkills ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʢʦʤʤʝʨʯʝʩʢʦʝ ʜʚʠʞʝʥʠʝ, ʩʘʤʦ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʢʦʪʦʨʦʛʦ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʩʣʝʜʫʶʱʠʭ 

ʟʘʜʘʯ [2]: 

1. ʇʦʚʳʩʠʪʴ ʧʨʝʩʪʠʞ ʨʘʙʦʯʠʭ ʧʨʦʬʝʩʩʠʡ ʩʨʝʜʠ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ 

ʥʘʩʝʣʝʥʠʷ ʠ ʧʦʜʨʘʩʪʘʶʱʝʡ ʤʦʣʦʜʝʞʠ. 

2. ʈʘʟʚʠʚʘʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʩʦʟʜʘʚʘʷ ʨʘʟʣʠʯʥʳʝ 

ʠʥʩʪʠʪʫʪʳ ʠ ʧʦʩʪʦʷʥʥʦ ʩʦʚʝʨʰʝʥʩʪʚʫʷ ʥʘʧʦʣʥʝʥʠʝ ʦʙʫʯʘʶʱʠʭ ʧʨʦʛʨʘʤʤ, 

ʘ ʪʘʢʞʝ ʪʝʭʥʦʣʦʛʠʠ ʨʝʘʣʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʉʪʫʜʝʥʪʳ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʧʨʦʭʦʜʷʪ ʩʪʘʞʠʨʦʚʢʫ ʥʘ 

ʩʪʘʥʢʦʩʪʨʦʠʪʝʣʴʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ ʚ ʉʪʝʨʣʠʪʘʤʘʢʝ, ʛʜʝ ʟʥʘʢʦʤʷʪʩʷ ʩ 

ʧʨʦʠʟʚʦʜʩʪʚʦʤ, ʧʨʦʙʫʶʪ ʩʝʙʷ ʚ ʢʘʯʝʩʪʚʝ ʠʥʞʝʥʝʨʦʚ, ʢʦʥʩʪʨʫʢʪʦʨʦʚ, 

ʪʝʭʥʦʣʦʛʦʚ, ʠʟʫʯʘʶʪ ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʭʥʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʧʦʣʫʯʘʶʪ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʩʪʘʥʢʦʩʪʨʦʠʪʝʣʝʡ ʥʘʚʳʢʠ. ɾʝʣʘʶʱʠʝ 

ʧʦʣʫʯʘʶʪ ʧʨʘʢʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ ʧʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʠ ʫʧʨʘʚʣʝʥʠʶ 
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ʩʪʘʥʢʦʤ ʩ ʏʇʋ ʚ ʫʯʝʙʥʦʤ ʮʝʥʪʨʝ. ʄʥʦʛʠʝ ʜʠʩʮʠʧʣʠʥʳ ʫʯʝʙʥʦʛʦ ʧʣʘʥʘ 

ʪʘʢʞʝ ʠʟʫʯʘʶʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʦʨʫʜʦʚʘʥʠʷ ʫʯʝʙʥʦʛʦ ʮʝʥʪʨʘ, 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʨʘʙʦʯʠʭ ʤʝʩʪʘʭ. 

ʋʯʝʙʥʳʡ ʮʝʥʪʨ ʉʊɸʅ ʨʘʙʦʪʘʝʪ ʧʦ ʧʷʪʠ ʥʘʧʨʘʚʣʝʥʠʷʤ: 

1. ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʦʙʫʯʝʥʠʝ ʦʧʝʨʘʪʦʨʦʚ ʩʪʘʥʢʦʚ ʩ ʏʇʋ.  

2. ʇʨʦʛʨʘʤʤʘ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ.  

3. ʇʨʦʛʨʘʤʤʳ ʧʦʚʳʰʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ 

(ʤʘʩʪʝʨʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʙʫʯʝʥʠʷ) ʧʦ ʩʪʘʥʜʘʨʪʘʤ ɺʦʨʣʜʩʢʠʣʣʩ 

ʈʦʩʩʠʷ ʧʦ ʢʦʤʧʝʪʝʥʮʠʠ çʄʥʦʛʦʦʩʝʚʘʷ ʦʙʨʘʙʦʪʢʘ ʥʘ ʩʪʘʥʢʘʭ ʩ ʏʇʋè.  

4. ʉʧʝʮʠʘʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʛʨʘʞʜʘʥ ʧʨʝʜʧʝʥʩʠʦʥʥʦʛʦ 

ʚʦʟʨʘʩʪʘ ʧʦ ʢʦʤʧʝʪʝʥʮʠʠ çʄʥʦʛʦʦʩʝʚʘʷ ʦʙʨʘʙʦʪʢʘ ʥʘ ʩʪʘʥʢʘʭ ʩ ʏʇʋè ʠ ʧʦ 

ʢʦʤʧʝʪʝʥʮʠʠ çʊʦʢʘʨʥʘʷ ʠ ʬʨʝʟʝʨʥʘʷ ʦʙʨʘʙʦʪʢʘè (ʩ ʦʩʚʦʝʥʠʝʤ ʫʧʨʘʚʣʝʥʠʷ 

ʧʷʪʠʦʩʝʚʳʤʠ, ʪʦʢʘʨʥʳʤʠ, ʬʨʝʟʝʨʥʳʤʠ ʠ ʬʨʝʟʝʨʥʦ-ʛʨʘʚʠʨʦʚʘʣʴʥʳʤʠ 

ʩʪʘʥʢʘʤʠ ʩ ʏʇʋ).  

5. ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʦʙʫʯʝʥʠʝ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ ʣʠʮ, ʧʦʩʪʨʘʜʘʚʰʠʭ ʦʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʦʚʦʡ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ 

ʠʥʬʝʢʮʠʠ, ʦʨʛʘʥʠʟʦʚʘʥʥʦʝ ʄʠʥʧʨʦʩʚʝʱʝʥʠʷ ʈʦʩʩʠʠ ʩʦʚʤʝʩʪʥʦ ʩ ʩʦʶʟʦʤ 

çʄʦʣʦʜʳʝ ʧʨʦʬʝʩʩʠʦʥʘʣʳ (ɺʦʨʣʜʩʢʠʣʣʩ ʈʦʩʩʠʷ)è ʧʦ ʯʝʪʳʨʝʤ 

ʢʦʤʧʝʪʝʥʮʠʷʤ. 

ʆʙʫʯʘʶʱʠʝʩʷ ʧʦʩʪʠʛʘʶʪ ʪʝʦʨʠʶ ʠ ʧʨʠʤʝʥʷʶʪ ʩʚʦʠ ʟʥʘʥʠʷ ʥʘ 

ʧʨʘʢʪʠʢʝ ʚ ʢʦʤʧʴʶʪʝʨʥʦʤ ʢʣʘʩʩʝ, ʛʜʝ ʦʥʠ ʦʩʚʘʠʚʘʶʪ ʘʟʳ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʚ ʢʣʘʩʩʝ ʩʠʤʫʣʷʪʦʨʦʚ, ʛʜʝ ʧʦʣʫʯʘʶʪ ʥʘʚʳʢʠ 

ʫʧʨʘʚʣʝʥʠʷ ʩʪʘʥʢʘʤʠ ʩ ʏʇʋ, ʠ  ʧʨʦʭʦʜʷʪ ʠʪʦʛʦʚʫʶ ʘʪʪʝʩʪʘʮʠʶ ʥʘ 

ʩʦʚʨʝʤʝʥʥʳʭ ʩʪʘʥʢʘʭ ʩ ʏʇʋ. 

ʋʯʝʙʥʳʡ ʮʝʥʪʨ ʠʤʝʝʪ ʚ ʥʘʣʠʯʠʠ ʩʪʘʥʢʠ ʩ ʏʇʋ, ʬʨʝʟʝʨʥʦ-ʨʘʩʪʦʯʥʦʡ 

ʩʪʘʥʦʢ ʤʦʜʝʣʠ S450, ʪʦʢʘʨʥʳʡ ʩʪʘʥʦʢ 200ʅʊ, ʬʨʝʟʝʨʥʦ-ʛʨʘʚʠʨʦʚʘʣʴʥʳʝ ʠ 

ʫʯʝʙʥʳʝ ʩʪʘʥʢʠ ʩ ʏʇʋ. 

ɼʝʤʦʥʩʪʨʘʮʠʦʥʥʳʡ ʵʢʟʘʤʝʥ ʧʦ ʤʝʪʦʜʠʢʝ WorldSkills ʨʝʰʘʝʪ ʩʨʘʟʫ 

ʥʝʩʢʦʣʴʢʦ ʟʘʜʘʯ: ʚʦ-ʧʝʨʚʳʭ, ʚʳʧʫʩʢʥʠʢʠ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʩʚʦʝ ʤʘʩʪʝʨʩʪʚʦ 

ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʪʘʥʢʘʭ, ʥʘ ʢʦʪʦʨʳʭ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠʤ ʧʨʠʜʝʪʩʷ 

ʨʘʙʦʪʘʪʴ; ʚʦ-ʚʪʦʨʳʭ, ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʨʘʙʦʪʦʜʘʪʝʣʴ ʚʠʜʠʪ ʥʝ ʦʮʝʥʢʠ 

ʚʳʧʫʩʢʥʠʢʦʚ, ʘ ʠʭ ʧʨʘʢʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ, ʢʦʪʦʨʳʝ ʜʣʷ ʢʦʤʧʘʥʠʠ ʷʚʣʷʶʪʩʷ 

ʧʨʠʦʨʠʪʝʪʥʳʤʠ, ʫʯʠʪʳʚʘʷ ʩʧʝʮʠʬʠʢʫ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺ 2018 ʛʦʜʫ ɹʘʰʢʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʩʪʘʣ 

ʦʧʦʨʥʳʤ ʫʥʠʚʝʨʩʠʪʝʪʦʤ ʜʣʷ ʵʪʦʡ ʢʦʤʧʘʥʠʠ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʠ 

ʧʝʨʝʧʦʜʛʦʪʦʚʢʝ ʢʘʜʨʦʚ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʬʠʣʷ. 

ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʉʪʝʨʣʠʪʘʤʘʢʩʢʦʛʦ ʬʠʣʠʘʣʘ 

ɹʘʰʢʠʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠ ʢʦʤʧʘʥʠʠ çʉʊɸʅè ʩ 

ɸʢʘʜʝʤʠʝʡ Worldskills ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʰʠʤ ʩʪʫʜʝʥʪʘʤ ʠ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ ʵʬʬʝʢʪʠʚʥʦ ʦʩʚʘʠʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʦʤʧʝʪʝʥʮʠʠ ʠ 

ʧʦʚʳʰʘʪʴ ʫʨʦʚʝʥʴ ʩʚʦʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ. 
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ʃʠʪʝʨʘʪʫʨʘ 

 

1. ʆʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ ʉʊɸʅ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʘ. ï URL: https://stan-company.ru/ (ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ 05.11.2020). 

2. ʊʝʧʣʫʭʠʥʘ, ɸ.ɺ., ʉʤʠʨʥʦʚʘ, ʊ.ɺ. ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠ 

ʨʝʟʫʣʴʪʘʪʳ ʜʚʠʞʝʥʠʷ WorldSkills ʚ ʈʦʩʩʠʠ // ʈʦʩʩʠʡʩʢʘʷ ʵʢʦʥʦʤʠʢʘ ʚ 

ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʛʦ ʢʨʠʟʠʩʘ: ʧʨʦʙʣʝʤʳ ʠ ʧʫʪʠ ʚʳʭʦʜʘ: ʩʙʦʨʥʠʢ 

ʤʘʪʝʨʠʘʣʦʚ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩʪʫʜʝʥʪʦʚ, ʤʘʛʠʩʪʨʘʥʪʦʚ, 

ʘʩʧʠʨʘʥʪʦʚ, ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ ʥʘʫʯʥʳʭ ʨʘʙʦʪʥʠʢʦʚ: 20-ʣʝʪʠʶ ʚʳʩʰʝʡ 

ʰʢʦʣʳ ʵʢʦʥʦʤʠʢʠ ʂʅʀʊʋ ʧʦʩʚʷʱʘʝʪʩʷ. ï ʂʘʟʘʥʴ: ʆʙʱʝʩʪʚʦ ʩ 

ʦʛʨʘʥʠʯʝʥʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ çʈʝʜʘʢʮʠʦʥʥʦ-ʠʟʜʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ 

çʐʢʦʣʘè, 2016. ï ʉ. 240-243. 
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ɸʩʩʦʮʠʘʮʠʝʡ ʪʝʭʥʠʯʝʩʢʠʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʠ ʄʦʩʢʦʚʩʢʠʤ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʪʝʭʥʠʯʝʩʢʠʤ ʫʥʠʚʝʨʩʠʪʝʪʦʤ ʠʤʝʥʠ ʅ.ʕ. ɹʘʫʤʘʥʘ 

(ʥʘʮʠʦʥʘʣʴʥʳʤ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤ ʫʥʠʚʝʨʩʠʪʝʪʦʤ) ʠʟʜʘʥ ʄʝʞʚʫʟʦʚʩʢʠʡ 

ʩʙʦʨʥʠʢ ʩʪʘʪʝʡ çʇʘʤʷʪʴ ʦ ɺʝʣʠʢʦʡ ʇʦʙʝʜʝè (ʚ 2-ʭ ʯʘʩʪʷʭ), ʚ ʢʦʪʦʨʳʡ 

ʚʢʣʶʯʝʥʳ ʩʪʘʪʴʠ ʠ ʤʘʪʝʨʠʘʣʳ, ʧʦʩʚʷʱʝʥʥʳʝ 75-ʣʝʪʠʶ ʇʦʙʝʜʳ ʚ ɺʝʣʠʢʦʡ 

ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʝ 1941ï1945 ʛʛ., ʦʪʨʘʞʘʶʱʠʝ ʚʢʣʘʜ ʪʝʭʥʠʯʝʩʢʠʭ 

ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʛʦʩʫʜʘʨʩʪʚ ï ʫʯʘʩʪʥʠʢʦʚ ʉʦʜʨʫʞʝʩʪʚʘ ʅʝʟʘʚʠʩʠʤʳʭ 

ɻʦʩʫʜʘʨʩʪʚ ʚ ɺʝʣʠʢʫʶ ʇʦʙʝʜʫ, ʫʯʘʩʪʠʝ ʚ ʥʝʡ ʩʪʫʜʝʥʪʦʚ, ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ 

ʩʦʪʨʫʜʥʠʢʦʚ ʚʫʟʦʚ. 

ɸʢʪʠʚʥʦʩʪʴ ʚʫʟʦʚ ɸʩʩʦʮʠʘʮʠʠ ʪʝʭʥʠʯʝʩʢʠʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʉʙʦʨʥʠʢʘ ʷʚʣʷʝʪʩʷ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʪʦʛʦ, ʯʪʦ ɺʝʣʠʢʘʷ 

ʇʦʙʝʜʘ ʦʙʲʝʜʠʥʷʝʪ ʠ ʚʧʨʝʜʴ ʙʫʜʝʪ ʦʙʲʝʜʠʥʷʪʴ, ʩʧʣʘʯʠʚʘʪʴ ʛʦʩʫʜʘʨʩʪʚʘ ʠ 

ʥʘʨʦʜʳ ʉʅɻ, ʪ.ʢ. ʵʪʦ ï ʥʘʰʘ ʦʙʱʘʷ ʠʩʪʦʨʠʷ, ʧʘʤʷʪʴ ʦ ʙʦʝʚʦʤ ʙʨʘʪʩʪʚʝ, 

ʙʝʩʧʨʠʤʝʨʥʦʤ ʤʫʞʝʩʪʚʝ ʠ ʛʝʨʦʠʟʤʝ ʚʦʠʥʦʚ ʚʩʝʭ ʥʘʮʠʦʥʘʣʴʥʦʩʪʝʡ, 

ʢʦʪʦʨʳʝ, ʥʝ ʞʘʣʝʷ ʩʠʣ ʠ ʩʘʤʦʡ ʞʠʟʥʠ, ʩʨʘʞʘʣʠʩʴ ʟʘ ʩʚʦʙʦʜʫ ʠ 

ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʩʚʦʝʡ ʈʦʜʠʥʳ. ʉʚʦʡ ʥʝʦʮʝʥʠʤʳʡ ʚʢʣʘʜ ʚ ʜʦʩʪʠʞʝʥʠʝ 

ʇʦʙʝʜʳ ʥʘʜ ʬʘʰʠʟʤʦʤ ʚʥʝʩʣʠ ʠ ʪʨʫʞʝʥʠʢʠ ʪʳʣʘ, ʪʳʩʷʯʠ ʟʘʚʦʜʦʚ ʠ 

ʬʘʙʨʠʢ, ʢʦʣʭʦʟʦʚ ʠ ʩʦʚʭʦʟʦʚ, ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʠ ʠʭ 

ʚʳʧʫʩʢʥʠʢʦʚ, ʧʨʦʬʝʩʩʦʨʦʚ, ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʩʦʪʨʫʜʥʠʢʦʚ, ʩʪʫʜʝʥʪʦʚ ʠ 

ʘʩʧʠʨʘʥʪʦʚ. ʈʘʪʥʳʡ ʧʦʜʚʠʛ ʩʦʣʜʘʪ ʆʪʯʠʟʥʳ ʠ ʪʨʫʞʝʥʠʢʦʚ ʪʳʣʘ ʦʩʪʘʥʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʧʨʠʤʝʨʦʚ ʚ ʚʦʩʧʠʪʘʥʠʠ ʯʫʚʩʪʚʘ ʧʘʪʨʠʦʪʠʟʤʘ, ʢʨʝʧʢʦʡ 

ʜʨʫʞʙʳ ʥʘʨʦʜʦʚ ï ʥʘʩʣʝʜʥʠʢʦʚ ɺʝʣʠʢʦʡ ʇʦʙʝʜʳ. 

ʀʟʜʘʥʠʝ ʨʘʩʩʯʠʪʘʥʦ ʥʘ ʰʠʨʦʢʠʡ ʢʨʫʛ ʥʘʫʯʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ 

ʨʘʙʦʪʥʠʢʦʚ, ʩʪʫʜʝʥʪʦʚ ʠ ʘʩʧʠʨʘʥʪʦʚ, ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ 

ʟʘʚʝʜʝʥʠʡ, ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʥʘʫʯʥʳʭ 

ʫʯʨʝʞʜʝʥʠʡ, ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʘʢʘʜʝʤʠʯʝʩʢʠʭ 

ʩʪʨʫʢʪʫʨ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʚʩʝʭ, ʢʪʦ ʠʥʪʝʨʝʩʫʝʪʩʷ 

ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠʩʪʦʨʠʝʡ. 
 

ɼʠʨʝʢʮʠʷ ɸʩʩʦʮʠʘʮʠʠ ʪʝʭʥʠʯʝʩʢʠʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ 

ʄʝʞʦʪʨʘʩʣʝʚʦʡ ʫʯʝʙʥʦ-ʥʘʫʯʥʳʡ ʮʝʥʪʨ  

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʝʚʨʘʟʠʡʩʢʦʡ ʠʥʪʝʛʨʘʮʠʠ  

ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ 

ʉʘʡʪ: www.atuniversities.ru 
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ʇʘʤʷʪʴ ʦ ɺʝʣʠʢʦʡ ʇʦʙʝʜʝ. ʄʝʞʚʫʟʦʚʩʢʠʡ ʩʙʦʨʥʠʢ ʩʪʘʪʝʡ: ʚ 2-ʭ ʯʘʩʪʷʭ /  

ʇʦʜ ʨʝʜ. ɸ.ɸ. ɸʣʝʢʩʘʥʜʨʦʚʘ ʠ ɺ.ʂ. ɹʘʣʪʷʥʘ ï ʄ.: ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ, 

2020. ï ʏʘʩʪʴ I. ï 290 ʩ.; ʏʘʩʪʴ II . ï 288 ʩ.  
 

2020 ʛʦʜ ʨʝʰʝʥʠʝʤ ʉʦʚʝʪʘ ɻʣʘʚ ɻʦʩʫʜʘʨʩʪʚ ï ʫʯʘʩʪʥʠʢʦʚ 

ʉʦʜʨʫʞʝʩʪʚʘ ʅʝʟʘʚʠʩʠʤʳʭ ɻʦʩʫʜʘʨʩʪʚ ʚ ʛ. ʉʦʯʠ 11 ʦʢʪʷʙʨʷ 2017 ʛʦʜʘ ʙʳʣ 

ʧʨʦʚʦʟʛʣʘʰʝʥ ɻʦʜʦʤ 75-ʣʝʪʠʷ ʇʦʙʝʜʳ ʚ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʝ 

1941ï1945 ʛʦʜʦʚ ʚ ʉʅɻ. 

ʆʩʦʙʦʝ ʤʝʩʪʦ ʚ ʧʣʘʥʝ ʤʝʨʦʧʨʠʷʪʠʡ ʚʫʟʦʚ ʠ ɸʩʩʦʮʠʘʮʠʠ ʪʝʭʥʠʯʝʩʢʠʭ 

ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʚ ʩʚʷʟʠ ʩ 75-ʣʝʪʠʝʤ ʇʦʙʝʜʳ ʚ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ 

ʚʦʡʥʝ 1941ï1945 ʛʛ. ʟʘʥʠʤʘʝʪ ʠʟʜʘʪʝʣʴʩʢʠʡ ʧʨʦʝʢʪ çʇʘʤʷʪʴ ʦ ɺʝʣʠʢʦʡ 

ʇʦʙʝʜʝè, ʚ ʨʝʘʣʠʟʘʮʠʠ ʢʦʪʦʨʦʛʦ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʤʥʦʛʠʝ ʚʫʟʳ 

ɸʩʩʦʮʠʘʮʠʠ. ʇʦʜʛʦʪʦʚʣʝʥʥʳʡ ʩʙʦʨʥʠʢ ʩʪʘʪʝʡ ʠ ʤʘʪʝʨʠʘʣʦʚ ʧʨʦʰʝʜʰʠʭ 

ʣʝʪ, ʚʦʩʧʦʤʠʥʘʥʠʡ ʫʯʘʩʪʥʠʢʦʚ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ  

(ʚ 2-ʭ ʯʘʩʪʷʭ) ʦʪʨʘʞʘʝʪ ʫʯʘʩʪʠʝ ʢʦʣʣʝʢʪʠʚʦʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ  

ʚ ʠʩʪʦʨʠʯʝʩʢʠʭ ʩʦʙʳʪʠʷʭ, ʚʢʣʘʜ ʚʩʝʛʦ ʤʥʦʛʦʥʘʮʠʦʥʘʣʴʥʦʛʦ ʥʘʨʦʜʘ ʉʉʉʈ  

ʚ ɺʝʣʠʢʫʶ ʇʦʙʝʜʫ. 

ɺʝʣʠʢʘʷ ʆʪʝʯʝʩʪʚʝʥʥʘʷ ʚʦʡʥʘ 1941ï1945 ʛʛ. ʧʦʨʦʜʠʣʘ ʥʝʚʠʜʘʥʥʳʡ  

ʚ ʠʩʪʦʨʠʠ ʬʝʥʦʤʝʥ ʚʳʩʰʝʛʦ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ, ʩʧʦʩʦʙʥʦʛʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʚ ʥʝʯʝʣʦʚʝʯʝʩʢʠ ʪʨʫʜʥʳʭ ʫʩʣʦʚʠʷʭ. ʆʧʳʪ ʚʦʝʥʥʦʛʦ 

ʚʨʝʤʝʥʠ ʤʥʦʛʦʛʨʘʥʥʦ ʚʳʩʚʝʪʠʣ ʛʝʨʦʠʯʝʩʢʠʡ ʧʦʜʚʠʛ ʚʫʟʦʚ ʥʘʰʝʡ ʩʪʨʘʥʳ, 

ʠʭ ʚʳʧʫʩʢʥʠʢʦʚ, ʫʯʝʥʳʭ, ʧʨʦʬʝʩʩʦʨʦʚ, ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʩʦʪʨʫʜʥʠʢʦʚ, 

ʩʪʫʜʝʥʪʦʚ ʠ ʘʩʧʠʨʘʥʪʦʚ. 

ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʵʪʦʪ ʉʙʦʨʥʠʢ ʠʤʝʝʪ ʜʣʷ ʤʦʣʦʜʝʞʠ ʠ ʩʪʫʜʝʥʪʦʚ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪ ʧʦʟʠʮʠʠ ʤʦʣʦʜʝʞʠ ʚ ʦʙʱʝʩʪʚʝʥʥʦ-ʧʦʣʠʪʠʯʝʩʢʦʡ 

ʞʠʟʥʠ, ʝʝ ʫʚʝʨʝʥʥʦʩʪʠ ʚ ʟʘʚʪʨʘʰʥʝʤ ʜʥʝ ʠ ʘʢʪʠʚʥʦʩʪʠ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʪʝʤʧ 

ʧʨʦʜʚʠʞʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚ ʧʦ ʧʫʪʠ ʜʝʤʦʢʨʘʪʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʦʙʣʘʜʘʶʱʠʭ ʨʘʟʚʠʪʦʡ ʵʢʦʥʦʤʠʢʦʡ ʠ ʚʳʩʦʢʦʡ ʢʫʣʴʪʫʨʦʡ 

ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʦʙʱʝʩʪʚʘ.  

ʌʦʨʤʠʨʦʚʘʥʠʝ ʫ ʧʦʜʨʘʩʪʘʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʝ  

ʚ ʦʙʱʝʩʪʚʝ ʚʳʩʦʢʠʭ ʥʨʘʚʩʪʚʝʥʥʳʭ ʮʝʥʥʦʩʪʝʡ, ʧʘʪʨʠʦʪʠʟʤʘ, ʛʨʘʞʜʘʥʩʢʦʡ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʩʫʜʴʙʫ ʩʪʨʘʥʳ ʷʚʣʷʶʪʩʷ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʳʤʠ  

ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʳʩʰʝʡ ʰʢʦʣʳ. ʀʤʝʥʥʦ ʵʪʠ ʢʘʯʝʩʪʚʘ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʚʳʧʫʩʢʥʠʢʘ ʚʳʩʰʝʛʦ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ ʦʩʦʙʝʥʥʦ ʧʦʜʯʝʨʢʥʫʣ ʇʨʝʟʠʜʝʥʪ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ɺ.ɺ. ʇʫʪʠʥ ʥʘ ʍ ʉʲʝʟʜʝ ʈʦʩʩʠʡʩʢʦʛʦ ʉʦʶʟʘ 

ʨʝʢʪʦʨʦʚ, ʦʪʥʝʩʷ ʨʘʙʦʪʫ ʚ ʛʫʤʘʥʠʪʘʨʥʦʡ ʩʬʝʨʝ ʢ ʯʠʩʣʫ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ.  

ʈʘʙʦʪʘ ʥʘʜ ʠʟʜʘʪʝʣʴʩʢʠʤ ʧʨʦʝʢʪʦʤ çʇʘʤʷʪʴ ʦ ɺʝʣʠʢʦʡ ʇʦʙʝʜʝè 

ʚʝʜʝʪʩʷ ʙʦʣʝʝ 5 ʣʝʪ. ʉʙʦʨʥʠʢ ʧʨʝʟʝʥʪʦʚʘʥ ʥʘ ʄʝʞʜʫʥʘʨʦʜʥʦʤ 

ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʌʦʨʫʤʝ ʛʦʩʫʜʘʨʩʪʚ ï ʫʯʘʩʪʥʠʢʦʚ ʉʅɻ çʉʅɻ + ʄʀʈè  

(13 ʤʘʨʪʘ 2020 ʛʦʜʘ, ʛ. ʄʦʩʢʚʘ) ʠ ʥʘʧʨʘʚʣʝʥ ʚʦ ʚʩʝ ʚʫʟʳ, ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ 

ɸʩʩʦʮʠʘʮʠʠ ʪʝʭʥʠʯʝʩʢʠʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ, ʘ ʪʘʢʞʝ ʚ ʚʫʟʳ-ʧʘʨʪʥʝʨʳ 

ɸʩʩʦʮʠʘʮʠʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʧʦʩʪʩʦʚʝʪʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ.  
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ʄʝʞʚʫʟʦʚʩʢʠʡ ʩʙʦʨʥʠʢ ʩʪʘʪʝʡ çʇʘʤʷʪʴ ʦ ɺʝʣʠʢʦʡ ʇʦʙʝʜʝè ʩʦʩʪʦʠʪ 

ʠʟ 2-ʭ ʯʘʩʪʝʡ ʠ 6-ʪʠ ʨʘʟʜʝʣʦʚ. 
 

ʏʘʩʪʴ I. 
 

ʈʘʟʜʝʣ 1. ɺʳʩʰʠʝ ʫʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ ʚ ʧʝʨʠʦʜ ɺʝʣʠʢʦʡ 

ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ 1941ï1945 ʛʛ. (ʜʝʷʪʝʣʴʥʦʩʪʴ ʚʫʟʦʚ, ʚʢʣʘʜ ʚ ʇʦʙʝʜʫ). 
 

ʏʘʩʪʴ II . 
 

ʈʘʟʜʝʣ 1. ɺʳʩʰʠʝ ʫʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ ʚ ʧʝʨʠʦʜ ɺʝʣʠʢʦʡ 

ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ 1941ï1945 ʛʛ. (ʜʝʷʪʝʣʴʥʦʩʪʴ ʚʫʟʦʚ, ʚʢʣʘʜ ʚ ʇʦʙʝʜʫ). 

ʈʘʟʜʝʣ 2. ɺʳʧʫʩʢʥʠʢʠ, ʧʨʦʬʝʩʩʦʨʘ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʚʫʟʦʚ ʚ ɺʝʣʠʢʦʡ 

ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʝ. 

ʈʘʟʜʝʣ 3. ɺʝʯʥʘʷ ʧʘʤʷʪʴ ʩʪʫʜʝʥʪʘʤ ʠ ʩʦʪʨʫʜʥʠʢʘʤ ï ʫʯʘʩʪʥʠʢʘʤ 

ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ, ʚʥʝʩʰʠʤ ʩʚʦʡ ʣʠʯʥʳʡ ʚʢʣʘʜ ʚ ʇʦʙʝʜʫ. 

ʈʘʟʜʝʣ 4. ʇʘʤʷʪʴ ʦ ʨʦʜʥʳʭ ʠ ʙʣʠʟʢʠʭ. 

ʈʘʟʜʝʣ 5. ɺʦʝʥʥʦ-ʧʘʪʨʠʦʪʠʯʝʩʢʦʝ ʚʦʩʧʠʪʘʥʠʝ, ʧʦʠʩʢʦʚʳʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ. 

ʈʘʟʜʝʣ 6. ɹʝʩʩʤʝʨʪʥʳʡ ʧʦʣʢ ɸʩʩʦʮʠʘʮʠʠ ʪʝʭʥʠʯʝʩʢʠʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ. 
 

* * *  
ɺ ʥʘʩʪʦʷʱʠʡ ʉʙʦʨʥʠʢ çʉʦʚʨʝʤʝʥʥʦʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝè 

ʚʢʣʶʯʝʥʳ ʜʚʝ ʩʪʘʪʴʠ, ʧʦʜʛʦʪʦʚʣʝʥʥʳʝ ʊʶʤʝʥʩʢʠʤ ʠʥʜʫʩʪʨʠʘʣʴʥʳʤ 

ʫʥʠʚʝʨʩʠʪʝʪʦʤ, ʢʦʪʦʨʳʝ ʥʝ ʚʦʰʣʠ ʚ ʉʙʦʨʥʠʢ çʇʘʤʷʪʴ ʦ ɺʝʣʠʢʦʡ 

ʇʦʙʝʜʝè, ʥʦ, ʙʝʟʫʩʣʦʚʥʦ, ʩʪʘʥʫʪ ʧʨʝʢʨʘʩʥʳʤ ʜʦʧʦʣʥʝʥʠʝʤ ʢ ʤʘʪʝʨʠʘʣʘʤ 

XXVI  ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʧʨʦʙʣʝʤʘʤ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʦʜʯʝʨʢʠʚʘʷ ʝʝ ʟʥʘʯʠʤʦʩʪʴ ʜʣʷ ʧʨʦʮʝʩʩʦʚ 

ʪʨʫʜʦʚʦʛʦ ʠ ʧʘʪʨʠʦʪʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʫʯʘʱʝʡʩʷ ʠ ʩʪʫʜʝʥʯʝʩʢʦʡ ʤʦʣʦʜʝʞʠ. 

ʆʜʥʘ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʧʝʨʚʦʤʫ ʨʝʢʪʦʨʫ ʊʶʤʝʥʩʢʦʛʦ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ 

ʠʥʩʪʠʪʫʪʘ ʂʦʩʫʭʠʥʫ ɸʥʘʪʦʣʠʶ ʅʠʢʦʣʘʝʚʠʯʫ, ʢʦʪʦʨʳʡ ʚ ʛʦʜʳ ɺʝʣʠʢʦʡ 

ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ ʙʳʣ ʦʜʥʠʤ ʠʟ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʤʦʣʦʜʝʞʥʦʡ 

ʧʦʜʧʦʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʉʠʤʬʝʨʦʧʦʣʝ. ʆʩʝʥʴʶ 1979 ʛʦʜʘ 

ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʉʦʚʝʪʘ ʄʠʥʠʩʪʨʦʚ ʉʉʉʈ ʧʨʠ ʄʠʥʠʩʪʝʨʩʪʚʝ ʚʳʩʰʝʛʦ ʠ 

ʩʨʝʜʥʝʛʦ ʩʧʝʮʠʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʉʉʉʈ ʙʳʣʦ ʩʦʟʜʘʥʦ ɺʩʝʩʦʶʟʥʦʝ 

ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʦʙʲʝʜʠʥʝʥʠʝ çʉʦʶʟʚʫʟʧʨʠʙʦʨè, ʢʦʪʦʨʦʤʫ 

ʧʨʝʜʧʠʩʳʚʘʣʦʩʴ ʥʘʣʘʜʠʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʫʯʝʙʥʦ-ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʜʣʷ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʩʪʨʘʥʳ. ʀ ʧʝʨʚʳʤ ʛʝʥʝʨʘʣʴʥʳʤ ʜʠʨʝʢʪʦʨʦʤ  

ɺʅʇʆ çʉʦʶʟʚʫʟʧʨʠʙʦʨè ʙʳʣ ʥʘʟʥʘʯʝʥ ʧʨʦʬʝʩʩʦʨ ɸ.ʅ. ʂʦʩʫʭʠʥ.  

ʀʤʝʥʥʦ ʦʥ ʩʪʦʷʣ ʫ ʠʩʪʦʢʦʚ ʥʘʯʘʣʘ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʫʯʝʙʥʦʡ 

ʪʝʭʥʠʢʠ ʜʣʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ. 

ɺʪʦʨʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ɻʝʨʦʶ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ, ʣʝʪʯʠʢʫ 

ʀʰʤʫʭʘʤʝʜʦʚʫ ʊʘʤʝʨʣʘʥʫ ʂʘʨʠʤʦʚʠʯʫ, ʫʨʦʞʝʥʮʫ ʜʝʨʝʚʥʠ ʆʩʠʥʦʚʦ 

ʊʶʤʝʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʙʦʝʚʦʛʦ ʧʫʪʠ ɻʝʨʦʷ ï ʝʱʝ ʦʜʥʦ 

ʷʨʢʦʝ ʩʚʠʜʝʪʝʣʴʩʪʚʦ ɺʝʣʠʢʦʛʦ ʇʦʜʚʠʛʘ ʠ ɺʝʣʠʢʠʭ ɺʦʟʤʦʞʥʦʩʪʝʡ ʥʘʰʝʛʦ 

ʤʥʦʛʦʥʘʮʠʦʥʘʣʴʥʦʛʦ ʅʘʨʦʜʘ.  
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ʃɽɻɽʅɼɸʈʅʓʁ ʇɸʈʊʀɿɸʅ-ʇʆɼʇʆʃʔʑʀʂ  

ɸʅɸʊʆʃʀʁ ʅʀʂʆʃɸɽɺʀʏ ʂʆʉʋʍʀʅ 
 

ɿ.ʐ. ʄʘʚʣʶʪʦʚʘ, 

ʚʝʜʫʱʠʡ ʩʧʝʮʠʘʣʠʩʪ ʅʀʀ ʀʩʪʦʨʠʠ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ɿʘʫʨʘʣʴʷ   

ʊʶʤʝʥʩʢʦʛʦ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

 

ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʧʝʨʚʦʤʫ ʨʝʢʪʦʨʫ ʊʶʤʝʥʩʢʦʛʦ 

ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ɸʥʘʪʦʣʠʶ ʅʠʢʦʣʘʝʚʠʯʫ ʂʦʩʫʭʠʥʫ, ʢʦʪʦʨʳʡ ʚ 

ʛʦʜʳ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ ʙʳʣ ʦʜʥʠʤ ʠʟ ʨʫʢʦʚʦʜʠʪʝʣʝʡ 

ʤʦʣʦʜʝʞʥʦʡ ʧʦʜʧʦʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʉʠʤʬʝʨʦʧʦʣʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʊʶʤʝʥʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ, ɸ.ʅ. ʂʦʩʫʭʠʥ, 

ɺʝʣʠʢʘʷ ʆʪʝʯʝʩʪʚʝʥʥʘʷ ʚʦʡʥʘ, ʉʠʤʬʝʨʦʧʦʣʴʩʢʦʝ ʧʦʜʧʦʣʴʝ, ʧʘʨʪʠʟʘʥʳ. 
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ɸ.ʅ. ʂʦʩʫʭʠʥ, ʨʝʢʪʦʨ ʊʶʤʝʥʩʢʦʛʦ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʠʥʩʪʠʪʫʪʘ 
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ʀʥʪʝʥʩʠʚʥʦʝ ʦʩʚʦʝʥʠʝ ʦʛʨʦʤʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʊʶʤʝʥʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʦʪʢʨʳʪʠʝ ʢʨʫʧʥʳʭ ʥʝʬʪʷʥʳʭ ʠ ʛʘʟʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʨʘʟʚʠʪʠʝ 

ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ ʥʘʩʪʦʡʯʠʚʦ ʪʨʝʙʦʚʘʣʠ ʧʦʜʛʦʪʦʚʢʠ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʠʭ ʟʘʜʘʯ, ʩʦʛʣʘʩʥʦ 

ʧʦʩʪʘʥʦʚʣʝʥʠʶ ʉʦʚʝʪʘ ʄʠʥʠʩʪʨʦʚ ʉʉʉʈ çʆʙ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʧʦ ʧʨʦʤʳʰʣʝʥʥʦʤʫ ʦʩʚʦʝʥʠʶ ʦʪʢʨʳʪʠʷ 

ʥʝʬʪʷʥʳʭ ʠ ʛʘʟʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠ ʦ ʜʘʣʴʥʝʡʰʝʤ ʨʘʟʚʠʪʠʠ 

ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʚ ʊʶʤʝʥʩʢʦʡ ʦʙʣʘʩʪʠè (ʧ. 16) ʦʪ 4 ʜʝʢʘʙʨʷ 1963 

ʛʦʜʘ ʙʳʣ ʩʦʟʜʘʥ ʊʶʤʝʥʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ [1]. 10 ʬʝʚʨʘʣʷ 

1964 ʛʦʜʘ ʢ ʠʩʧʦʣʥʝʥʠʶ ʦʙʷʟʘʥʥʦʩʪʝʡ ʨʝʢʪʦʨʘ ʊʶʤʝʥʩʢʦʛʦ 

ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʧʨʠʩʪʫʧʠʣ ɸʥʘʪʦʣʠʡ ʅʠʢʦʣʘʝʚʠʯ ʂʦʩʫʭʠʥ [2].  

ʆʥ, ʙʫʜʫʯʠ ʯʝʣʦʚʝʢʦʤ ʥʝʦʙʳʯʘʡʥʦʡ ʩʢʨʦʤʥʦʩʪʠ, ʥʠʢʦʛʜʘ ʥʝ 

ʘʬʠʰʠʨʦʚʘʣ ʩʚʦʠ ʚʦʝʥʥʳʝ ʟʘʩʣʫʛʠ. ɺ ʧʝʨʚʳʝ ʛʦʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʝʢʪʦʨʘ, ʚ 

ʠʥʩʪʠʪʫʪʝ ʥʠʯʝʛʦ ʥʝ ʙʳʣʦ ʠʟʚʝʩʪʥʦ ʦ ʝʛʦ ʧʦʜʧʦʣʴʥʦʡ ʨʘʙʦʪʝ ʧʦʜ ʢʣʠʯʢʦʡ 

çʜʷʜʷ ʂʦʩʪʷè, ʧʦʢʘ ʚ 1969 ʛʦʜʫ ʩʚʝʨʜʣʦʚʩʢʠʡ ʞʫʨʥʘʣ çʋʨʘʣʴʩʢʠʡ 

ʩʣʝʜʦʧʳʪè ʥʝ ʦʧʫʙʣʠʢʦʚʘʣ ʠʥʪʝʨʝʩʥʫʶ ʩʪʘʪʴʶ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çɻʝʩʪʘʧʦ 

ʠʱʝʪ ʂʦʩʫʭʠʥʘè [3].  

ɸʥʘʪʦʣʠʡ ʂʦʩʫʭʠʥ ʨʦʜʠʣʩʷ 30 ʷʥʚʘʨʷ 1925 ʛʦʜʘ ʚ ʉʠʤʬʝʨʦʧʦʣʝ. ɾʠʣ 

ʚ ʯʘʩʪʥʦʤ ʜʦʤʝ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʦʢʨʘʠʥʝ ʛʦʨʦʜʘ, ʚ ʨʘʡʦʥʝ ʂʨʘʩʥʦʡ 

ɻʦʨʢʠ ʚʤʝʩʪʝ ʩ ʤʘʪʝʨʴʶ ʄʘʨʠʝʡ ʇʘʚʣʦʚʥʦʡ ʂʦʩʫʭʠʥʦʡ-ɺʝʨʛʠʣʠ, ʦʪʯʠʤʦʤ 

ʉ.ʄ. ɺʝʨʛʠʣʠ, ʩ ʙʘʙʫʰʢʦʡ ʠ ʜʝʜʦʤ ʉʤʠʨʥʦʚʳʤʠ ï ʨʦʜʠʪʝʣʷʤʠ ʤʘʪʝʨʠ [4].   

 

 
 

ɸʥʘʪʦʣʠʡ ʂʦʩʫʭʠʥ 

 

ʉ ʧʝʨʚʳʭ ʜʥʝʡ ʦʢʢʫʧʘʮʠʠ ʂʨʳʤʘ ʚ ʥʦʷʙʨʝ 1941 ʛʦʜʘ ɸʥʘʪʦʣʠʡ 

ʂʦʩʫʭʠʥ ʘʢʪʠʚʥʦ ʚʢʣʶʯʠʣʩʷ ʚ ʙʦʨʴʙʫ ʩ ʬʘʰʠʩʪʩʢʠʤʠ ʟʘʭʚʘʪʯʠʢʘʤʠ. ʆʥ, 

ʚʳʧʫʩʢʥʠʢ ʜʝʚʷʪʦʛʦ ʢʣʘʩʩʘ ʉʠʤʬʝʨʦʧʦʣʴʩʢʦʡ ʰʢʦʣʳ ˉ 9, ʚʤʝʩʪʝ ʩʦ 

ʩʚʦʠʤʠ ʜʨʫʟʴʷʤʠ ʦʨʛʘʥʠʟʦʚʘʣ ʤʦʣʦʜʝʞʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ. ɺ ʧʦʜʧʦʣʴʥʳʡ 
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ʢʦʤʠʪʝʪ ʚʦʰʣʠ ɹʦʨʠʩ ʍʦʭʣʦʚ, ɾʝʥʷ ʉʝʤʥʷʢʦʚ, ʊʦʣʷ ʂʦʩʫʭʠʥ, ʢʦʪʦʨʳʭ 

ʚʳʙʨʘʣʠ ʨʫʢʦʚʦʜʠʪʝʣʷʤʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʃʠʜʘ ʊʨʦʬʠʤʝʥʢʦ, ɿʦʷ 

ɾʠʣʴʮʦʚʘ,  ɺʘʩʠʣʠʡ ɹʘʙʠʡ, ʢʦʪʦʨʳʝ ʨʫʢʦʚʦʜʠʣʠ ʛʨʫʧʧʘʤʠ. ʇʨʠʜʫʤʘʣʠ 

ʥʘʟʚʘʥʠʝ: ʉʠʤʬʝʨʦʧʦʣʴʩʢʘʷ ʧʦʜʧʦʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ï ʉʇʆ [5]. ʂ ʛʨʫʧʧʝ 

ʧʨʠʩʦʝʜʠʥʠʣʠʩʴ ʪʘʢʞʝ ʉʝʤʝʥ ʂʫʩʘʢʠʥ, ɻʨʠʛʦʨʠʡ ɹʨʘʞʥʠʢʦʚ, ɺʘʩʠʣʠʡ 

ɸʣʪʫʭʦʚ, ɼʤʠʪʨʠʡ ʉʢʣʷʨʦʚ, ɽʚʛʝʥʠʡ ɼʝʤʯʝʥʢʦ, ʇʝʪʨ ɹʨʘʞʥʠʢʦʚ, 

ʅ. ʃʫʱʝʥʢʦ, ɸʥʘʪʦʣʠʡ ɹʘʩʩ, ɺʠʢʪʦʨ ɼʦʣʝʪʦʚ, ʅʠʢʦʣʘʡ ɼʦʣʝʪʦʚ,  

ɿʦʷ ʈʫʭʘʜʟʝ, ɺʣʘʜʠʤʠʨ ɽʥʜʞʝʷʢ, ɹʦʨʠʩ ɽʨʠʛʦʚ, ʄʘʨʛʘʨʠʪʘ ɽʨʠʛʦʚʘ,  

ɽʣʝʥʘ ɽʨʠʛʦʚʘ, ʗʢʦʚ ʄʦʨʦʟʦʚ, ɽʚʛʝʥʠʡ ʉʝʤʥʷʢʦʚʩʢʠʡ, ʕʣʠʟʝ ʉʪʘʫʵʨ, 

ɸʣʝʢʩʘʥʜʨʘ ɹʦʨʥʷʢʦʚʘ, ʀʚʘʥ ʅʝʯʠʧʘʩ, ʇ. ʇʦʪʝʝʚ, ʉ. ʏʠʢʦʚʘ [6]. 

ʂʦʤʩʦʤʦʣʴʮʳ ʫʩʪʘʥʦʚʠʣʠ ʩʚʷʟʴ ʩ ʉʝʚʝʨʥʳʤ ʩʦʝʜʠʥʝʥʠʝʤ ʢʨʳʤʩʢʠʭ 

ʧʘʨʪʠʟʘʥ. ʊʦʣʷ ʂʦʩʫʭʠʥ ʦʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʧʦʙʳʚʘʣ ʫ ʥʠʭ. ʋ ʧʘʨʪʠʟʘʥ ʶʥʳʝ 

ʧʦʜʧʦʣʴʱʠʢʠ ʧʦʣʫʯʠʣʠ ʤʘʛʥʠʪʥʳʝ ʤʠʥʳ ʟʘʤʝʜʣʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ ʠ ʦʨʫʞʠʝ 

[7]. 

ʆʜʥʦʡ ʠʟ ʟʘʜʘʯ ʚ ʪʦ ʚʨʝʤʷ ʙʳʣʦ ʜʘʪʴ ʥʘʩʝʣʝʥʠʶ ʧʨʘʚʜʠʚʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʩʪʦʷʥʠʠ ʥʘ ʬʨʦʥʪʘʭ. ɸʥʘʪʦʣʠʡ ʠʥʠʮʠʠʨʦʚʘʣ 

ʩʤʦʥʪʠʨʦʚʘʪʴ ʧʨʠʝʤʥʠʢ, ʘ ʝʛʦ ʜʨʫʛ ʅʠʢʦʣʘʡ ɼʦʣʝʪʦʚ ï ʦʧʳʪʥʳʡ 

ʨʘʜʠʦʣʶʙʠʪʝʣʴ, ʨʘʟʜʦʙʳʣ ʥʝʦʙʭʦʜʠʤʳʝ ʜʝʪʘʣʠ. ɺ ʠʪʦʛʝ ʙʳʣ ʩʦʙʨʘʥ 

ʢʦʨʦʪʢʦʚʦʣʥʦʚʳʡ ʦʜʥʦʣʘʤʧʦʚʳʡ ʧʨʠʝʤʥʠʢ, ʧʦ ʢʦʪʦʨʦʤʫ ʨʝʙʷʪʘ 

ʧʨʠʥʠʤʘʣʠ ʩʚʦʜʢʠ ʉʦʚʠʥʬʦʨʤʙʶʨʦ, ʟʘʪʝʤ ʨʘʟʤʥʦʞʘʣʠ ʠʭ ʢʘʢ ʣʠʩʪʦʚʢʠ ʦʪ 

ʨʫʢʠ ʧʝʯʘʪʥʳʤʠ ʙʫʢʚʘʤʠ ʠ ʨʘʟʙʨʘʩʳʚʘʣʠ ʧʦ ʛʦʨʦʜʫ. ʂʘʞʜʳʡ ʚʝʯʝʨ ʢʦ 

ʚʨʝʤʝʥʠ ʧʝʨʝʜʘʯʠ ʠʟ ʄʦʩʢʚʳ ʜʝʜ ʇʘʚʝʣ ʃʘʚʨʝʥʪʴʝʚʠʯ ʙʝʨʝʞʥʦ ʧʨʠʥʦʩʠʣ 

ʊʦʣʝ ʧʨʠʝʤʥʠʢ. ɽʩʣʠ ʙʳ ʢʪʦ ʠ ʫʚʠʜʝʣ ʝʛʦ ʠʜʫʱʝʛʦ ʧʦ ʜʦʨʦʞʢʝ ʩʘʜʘ ʩ 

ʷʱʠʢʦʤ, ʩʪʦʣʷʨʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʠ ʨʘʤʢʘʤʠ ʜʣʷ ʫʣʴʝʚ, ʥʝ ʤʦʛ 

ʜʦʛʘʜʘʪʴʩʷ, ʯʪʦ ʦʥ ʥʝʩ. ɺ ʯʘʩʳ, ʢʦʛʜʘ ʊʦʣʷ ʧʨʠʥʠʤʘʣ ʩʚʦʜʢʫ, ʚʦ ʜʚʦʨʝ 

ʜʝʞʫʨʠʣʘ ʄʘʨʠʷ ʇʘʚʣʦʚʥʘ. ʂʦʛʜʘ ʟʘʢʘʥʯʠʚʘʣʩʷ ʧʨʠʝʤ, ʇʘʚʝʣ 

ʃʘʚʨʝʥʪʴʝʚʠʯ ʚʦʟʚʨʘʱʘʣʩʷ ʢ ʩʝʙʝ ʜʦʤʦʡ, ʷʱʠʢ ʠʟ-ʧʦʜ ʛʚʦʟʜʝʡ ʦʥ 

ʟʘʚʦʨʘʯʠʚʘʣ ʚ ʢʣʝʝʥʢʫ, ʦʧʫʩʢʘʣ ʚ ʷʤʢʫ ʦʢʦʣʦ ʜʝʨʝʚʘ ʠ ʟʘʩʳʧʘʣ ʟʝʤʣʝʡ, 

ʤʘʩʢʠʨʫʷ ʟʘʩʦʭʰʝʡ ʪʨʘʚʦʡ. ʆʙ ʵʪʦʤ ʤʝʩʪʝ ʥʝ ʟʥʘʣ ʥʠʢʪʦ [8].  

ɿʘʪʝʤ ʙʣʘʛʦʜʘʨʷ ʀʚʘʥʫ ʅʝʯʠʧʘʩʫ, ʢʦʪʦʨʳʡ ʨʘʟʜʦʙʳʣ ʰʨʠʬʪʳ, ʠ 

ʧʨʘʚʱʠʢʫ-ʥʘʙʦʨʱʠʢʫ ʅ.ʄ. ʈʝʰʝʪʦʚʫ ʙʳʣʘ ʩʦʟʜʘʥʘ ʪʠʧʦʛʨʘʬʠʷ. ɽʝ 

ʦʙʦʨʫʜʦʚʘʣʠ ʚ ʠʶʥʝ 1943 ʛʦʜʘ ʚ ʜʦʤʝ ʩʝʤʴʠ ʂʦʩʫʭʠʥʳʭ. ʊʠʧʦʛʨʘʬʠʝʡ 

ʚʳʧʫʩʢʘʣʠʩʴ ʛʘʟʝʪʳ çɺʝʩʪʠ ʩ ʈʦʜʠʥʳè, ʨʷʜ ʧʨʦʢʣʘʤʘʮʠʡ çʂ ʤʦʣʦʜʝʞʠ 

ʂʨʳʤʘè, çʉ ʅʦʚʳʤ ʛʦʜʦʤ, ʪʦʚʘʨʠʱʠ!è. ɿʘ ʧʝʨʠʦʜ ʦʢʢʫʧʘʮʠʠ ʂʨʳʤʘ 

ʛʨʫʧʧʦʡ ʧʦʜʧʦʣʴʱʠʢʦʚ ʙʳʣʦ ʚʳʧʫʱʝʥʦ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ ʩʚʳʰʝ 25 ʪʳʩʷʯ 

ʣʠʩʪʦʚʦʢ, ʛʘʟʝʪ ʠ ʙʨʦʰʶʨ [9]. 

ɺ 1943 ʛʦʜʫ ʥʝʤʮʳ ʟʘʧʨʝʪʠʣʠ ʭʦʞʜʝʥʠʝ ʧʦ ʛʦʨʦʜʫ ʩ ʯʝʪʳʨʝʭ ʯʘʩʦʚ 

ʜʥʷ. ʇʦʜʧʦʣʴʱʠʢʘʤ ʩʪʘʣʦ ʪʨʫʜʥʝʡ ʨʘʙʦʪʘʪʴ ʠ ʪʦʛʜʘ ʦʥʠ ʨʝʰʠʣʠ 

ʦʙʟʘʚʝʩʪʠʩʴ ʥʝʤʝʮʢʦʡ ʚʦʝʥʥʦʡ ʬʦʨʤʦʡ. ɺ ʩʪʘʨʠʥʥʦʤ ʦʩʦʙʥʷʢʝ, ʚ ʢʦʪʦʨʦʤ 

ʜʦ ʚʦʡʥʳ ʨʘʩʧʦʣʘʛʘʣʘʩʴ ʧʘʥʦʨʘʤʘ çʐʪʫʨʤ ʇʝʨʝʢʦʧʘè, ʥʝʤʮʳ ʫʩʪʨʦʠʣʠ 

ʢʦʥʶʰʥʶ ʠ ʢʘʟʘʨʤʫ. ʏʝʪʚʝʨʦ ʨʝʙʷʪ ʚʦ ʛʣʘʚʝ ʩ ʂʦʩʫʭʠʥʳʤ ʚʦʨʚʘʣʠʩʴ ʚ 

ʟʜʘʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʥʘʭʦʜʠʣʦʩʴ ʩʚʳʰʝ 20 ʩʦʣʜʘʪ ʠ ʧʦʣʠʮʝʡʩʢʠʭ, 

ʦʧʫʩʪʦʰʠʣʠ çʢʦʟʣʳè ʩ ʦʨʫʞʠʝʤ, ʥʘʛʨʫʟʠʣʠʩʴ ʧʘʪʨʦʥʘʤʠ ʠ ʥʝʤʝʮʢʦʡ 
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ʬʦʨʤʝʥʥʦʡ ʦʜʝʞʜʦʡ. ʇʨʠʝʤ ʦʧʨʘʚʜʘʣ ʩʝʙʷ, ʠ ʩ ʝʛʦ ʧʦʤʦʱʴʶ ʫʜʘʣʦʩʴ 

ʧʨʦʚʝʩʪʠ ʥʝʩʢʦʣʴʢʦ ʵʬʬʝʢʪʥʳʭ ʜʠʚʝʨʩʠʦʥʥʳʭ ʦʧʝʨʘʮʠʡ [10]. 

25 ʷʥʚʘʨʷ 1944 ʛʦʜʘ ʧʦ ʧʨʠʢʘʟʫ ʧʦʜʧʦʣʴʥʦʛʦ ʢʦʤʠʪʝʪʘ ʛʨʫʧʧʘ ʉʇʆ ʚ 

ʩʦʩʪʘʚʝ ɺ. ɹʘʙʠʷ, ɺ. ɽʥʜʞʝʷʢʘ, ɹ. ɽʨʠʛʦʚʘ ʚʦ ʛʣʘʚʝ ʩ ɸ. ʂʦʩʫʭʠʥʳʤ, 

ʧʝʨʝʦʜʝʚʰʠʩʴ ʚ ʥʝʤʝʮʢʫʶ ʬʦʨʤʫ ʠ ʚʦʦʨʫʞʠʚʰʠʩʴ ʘʚʪʦʤʘʪʘʤʠ, ʚʳʰʣʘ ʥʘ 

ʚʳʧʦʣʥʝʥʠʝ ʙʦʝʚʦʛʦ ʟʘʜʘʥʠʷ. ʇʝʨʝʜ ʥʠʤʠ ʩʪʦʷʣʘ ʟʘʜʘʯʘ, ʧʨʦʥʠʢʥʫʪʴ ʚ 

ʥʝʤʝʮʢʠʡ ʣʘʟʘʨʝʪ ʠ ʚʳʟʚʦʣʠʪʴ ʦʪʪʫʜʘ ʧʣʝʥʥʳʭ ʩʦʚʝʪʩʢʠʭ ʦʬʠʮʝʨʦʚ. 

ʇʦʜʧʦʣʴʱʠʢʠ ʩʥʷʣʠ ʯʘʩʦʚʳʭ ʠ, ʧʝʨʝʨʝʟʘʚ ʧʨʦʚʦʣʦʯʥʫʶ ʨʝʰʝʪʢʫ, ʦʪʢʨʳʣʠ 

ʦʢʥʦ ʣʘʟʘʨʝʪʘ. ɺʦʝʥʥʦʧʣʝʥʥʳʭ ʦʜʥʦʛʦ ʟʘ ʜʨʫʛʠʤ ʚʳʚʝʣʠ ʯʝʨʝʟ ʦʢʥʦ ʠʟ 

ʟʜʘʥʠʷ ʠ ʦʪʧʨʘʚʠʣʠ ʚ ʣʝʩ ʢ ʧʘʨʪʠʟʘʥʘʤ. ɼʦʨʦʛʦʡ ʠʭ ʥʠʢʪʦ ʥʝ ʦʩʪʘʥʦʚʠʣ. 

ʅʦʯʥʦʡ ʧʘʪʨʫʣʴ ʧʨʠʥʠʤʘʣ ʠʜʫʱʠʭ ʟʘ ʩʦʚʝʪʩʢʠʭ ʧʣʝʥʥʳʭ, ʢʦʪʦʨʳʭ ʥʝʤʮʳ 

ʚʝʣʠ ʥʘ ʨʘʩʩʪʨʝʣ [11]. 
 

 
ɸ. ʂʦʩʫʭʠʥ ʚ ʥʝʤʝʮʢʦʡ ʬʦʨʤʝ ʦʩʚʦʙʦʞʜʘʝʪ ʧʣʝʥʥʳʭ ʦʬʠʮʝʨʦʚ 

 ʂʨʘʩʥʦʡ ɸʨʤʠʠ (ʩ ʨʠʩʫʥʢʘ ʭʫʜʦʞʥʠʢʘ ʖ. ɺʦʣʢʦʚʘ) 

 

ɸʥʘʪʦʣʠʡ ʂʦʩʫʭʠʥ, ʢʘʢ ʨʫʢʦʚʦʜʠʪʝʣʴ ʉʇʆ, ʧʦʜʜʝʨʞʠʚʘʣ ʩʚʷʟʴ ʩ 

ʧʦʜʧʦʣʴʥʳʤ ʮʝʥʪʨʦʤ ʠ ʧʦʜʧʦʣʴʥʳʤ ʦʙʢʦʤʦʤ ɺʂʇ(ʙ). ɿʘ ʘʢʪʠʚʥʫʶ ʨʘʙʦʪʫ 

ʥʘ ʦʢʢʫʧʠʨʦʚʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʝʛʦ ʙʝʟ ʧʨʦʭʦʞʜʝʥʠʷ ʢʘʥʜʠʜʘʪʩʢʦʛʦ ʩʪʘʞʘ 

ʧʨʠʥʷʣʠ ʚ ʯʣʝʥʳ ɺʂʇ(ʙ). ɺ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʥʘ ʂʦʩʫʭʠʥʘ ɸ.ʅ., 

ʧʦʜʧʠʩʘʥʥʦʡ ʥʘʯʘʣʴʥʠʢʦʤ ʂʨʳʤʩʢʦʛʦ ʰʪʘʙʘ ʧʘʨʪʠʟʘʥʩʢʦʛʦ ʜʚʠʞʝʥʠʷ ʚ 

1944 ʛʦʜʫ, ʩʢʘʟʘʥʦ, ʯʪʦ çʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʙʦʨʴʙʳ ʚ ʧʦʜʧʦʣʴʝ ʧʨʦʪʠʚ 

ʬʘʰʠʩʪʩʢʠʭ ʟʘʭʚʘʪʯʠʢʦʚ ʧʨʦʷʚʠʣ ʩʝʙʷ ʢʘʢ ʟʘʤʝʯʘʪʝʣʴʥʳʡ ʦʨʛʘʥʠʟʘʪʦʨ, 
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ʙʝʩʩʪʨʘʰʥʳʡ ʩʦʚʝʪʩʢʠʡ ʧʘʪʨʠʦʪ, ʥʝʫʢʨʦʪʠʤʳʡ ʙʦʨʝʮ ʟʘ ʯʝʩʪʴ, ʩʚʦʙʦʜʫ ʠ 

ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʉʦʚʝʪʩʢʦʡ ʈʦʜʠʥʳè [12].   

ʏʣʝʥʳ ʉʠʤʬʝʨʦʧʦʣʴʩʢʦʡ ʧʦʜʧʦʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʚʝʨʰʠʣʠ ʙʦʣʝʝ 

30 ʦʧʝʨʘʮʠʡ. ɺ ʭʦʜʝ ʠʭ ʙʳʣʦ ʫʥʠʯʪʦʞʝʥʦ 250 ʪʦʥʥ ʛʦʨʶʯʝʛʦ, ʩʦʞʞʝʥʦ 20 

ʤʘʰʠʥ, ʚʟʦʨʚʘʥʳ 41 ʚʘʛʦʥ ʠ ʚʦʜʦʢʘʯʢʘ ʥʘ ʩʪʘʥʮʠʠ ʉʠʤʬʝʨʦʧʦʣʴ, ʫʙʠʪʦ 89 

ʩʦʣʜʘʪ ʠ ʦʬʠʮʝʨʦʚ ʧʨʦʪʠʚʥʠʢʘ. ɻʨʫʧʧʘ ʧʦʜʧʦʣʴʱʠʢʦʚ ʥʝ ʨʘʟ ʩʨʳʚʘʣʘ 

ʦʪʧʨʘʚʢʫ ʤʦʣʦʜʝʞʠ ʚ ɻʝʨʤʘʥʠʶ [13].   

ɺ ʜʥʠ ʙʠʪʚʳ ʟʘ ʂʨʳʤ ʊʦʣʝ ʂʦʩʫʭʠʥʫ ʥʝ ʜʦʚʝʣʦʩʴ ʚʩʪʨʝʪʠʪʴ 

ʦʩʚʦʙʦʜʠʪʝʣʝʡ. ɺ ʤʘʨʪʝ 1944 ʛʦʜʘ, ʥʝʟʘʜʦʣʛʦ ʜʦ ʦʩʚʦʙʦʞʜʝʥʠʷ 

ʉʠʤʬʝʨʦʧʦʣʷ, ɸʥʘʪʦʣʠʡ ʧʨʠ ʩʦʚʝʨʰʝʥʠʠ ʜʠʚʝʨʩʠʠ ʧʦʣʫʯʠʣ ʩʠʣʴʥʫʶ 

ʢʦʥʪʫʟʠʶ ʠ ʩ ʘʧʨʝʣʷ ʧʦ ʠʶʣʴ 1944 ʛʦʜʘ ʥʘʭʦʜʠʣʩʷ ʥʘ ʠʟʣʝʯʝʥʠʠ ʚ 

ʛʦʩʧʠʪʘʣʝ.  

ɿʘ ʟʘʩʣʫʛʠ ʚ ʧʦʜʧʦʣʴʥʦʡ ʙʦʨʴʙʝ ʧʨʦʪʠʚ ʬʘʰʠʩʪʩʢʠʭ ʦʢʢʫʧʘʥʪʦʚ 

ʫʢʘʟʦʤ ʇʨʝʟʠʜʠʫʤʘ ɺʝʨʭʦʚʥʦʛʦ ʉʦʚʝʪʘ ʉʉʉʈ ʦʪ 10 ʤʘʷ 1965 ʛʦʜʘ 

ɸ.ʅ. ʂʦʩʫʭʠʥ ʙʳʣ ʥʘʛʨʘʞʜʝʥ ʦʨʜʝʥʦʤ ʃʝʥʠʥʘ [14].   

ʇʦ ʦʢʦʥʯʘʥʠʠ ʚ 1951 ʛʦʜʫ ʄʦʩʢʦʚʩʢʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ 

ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ çʊʫʨʙʦʩʪʨʦʝʥʠʝè ɸ.ʅ. ʂʦʩʫʭʠʥ ʥʘʧʨʘʚʣʷʝʪʩʷ  

ʚ ʛ. ʉʚʝʨʜʣʦʚʩʢ ʥʘ ʋʨʘʣʴʩʢʠʡ ʪʫʨʙʦʤʦʪʦʨʥʳʡ ʟʘʚʦʜ ʚ ʢʘʯʝʩʪʚʝ ʠʥʞʝʥʝʨʘ-

ʢʦʥʩʪʨʫʢʪʦʨʘ. ɺ ʩʝʥʪʷʙʨʝ 1952 ʛʦʜʘ ʧʦ ʢʦʥʢʫʨʩʫ ʧʨʦʰʝʣ ʥʘ ʜʦʣʞʥʦʩʪʴ 

ʘʩʩʠʩʪʝʥʪʘ ʢʘʬʝʜʨʳ ʩʪʨʦʠʪʝʣʴʥʦʡ ʤʝʭʘʥʠʢʠ ʋʨʘʣʴʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ 

ʠʥʩʪʠʪʫʪʘ, ʛʜʝ ʨʘʙʦʪʘʣ ʜʦ 1964 ʛʦʜʘ ʥʘ ʜʦʣʞʥʦʩʪʷʭ ʘʩʩʠʩʪʝʥʪʘ, ʩʪʘʨʰʝʛʦ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʜʦʮʝʥʪʘ. ɿʜʝʩʴ ʚ 1963 ʛʦʜʫ ʟʘʱʠʪʠʣ ʜʠʩʩʝʨʪʘʮʠʶ ʥʘ 

ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ ʢʘʥʜʠʜʘʪʘ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ. ʉ 1964 ʧʦ 1973 

ʛʦʜʳ ï ʨʝʢʪʦʨ ʊʶʤʝʥʩʢʦʛʦ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʠʥʩʪʠʪʫʪʘ.  

ʇʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɸ.ʅ. ʂʦʩʫʭʠʥʘ ʩʦʟʜʘʚʘʣʩʷ ʧʝʨʚʳʡ ʚ ʉʠʙʠʨʠ 

ʥʝʬʪʷʥʦʡ ʚʫʟ ʩ ʝʛʦ ʥʦʚʳʤʠ ʜʣʷ ʪʦʛʦ ʚʨʝʤʝʥʠ ʬʦʨʤʘʤʠ ʫʯʝʙʥʦ-ʥʘʫʯʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʠ ʪʨʘʜʠʮʠʷʤʠ. ʀʤ ʙʳʣ ʩʬʦʨʤʠʨʦʚʘʥ ʥʘʫʯʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ 

ʢʦʣʣʝʢʪʠʚ, ʩʦʟʜʘʚʘʣʘʩʴ ʤʘʪʝʨʠʘʣʴʥʘʷ ʙʘʟʘ (ʧʦʩʪʨʦʝʥʳ ʜʚʘ ʫʯʝʙʥʳʭ 

ʢʦʨʧʫʩʘ,  ʩʪʫʜʝʥʯʝʩʢʠʝ ʦʙʱʝʞʠʪʠʷ), ʦʥ ʜʦʙʠʣʩʷ ʚʳʜʝʣʝʥʠʷ 150 ʢʚʘʨʪʠʨ 

ʜʣʷ ʧʨʦʬʝʩʩʦʨʩʢʦ-ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ ʩʦʩʪʘʚʘ. ɺ ʢʨʘʪʯʘʡʰʠʝ ʩʨʦʢʠ 

ʟʘʨʘʙʦʪʘʣ ʧʝʨʚʳʡ ʩʨʝʜʠ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʠ ʩʪʨʘʥʳ 

ʪʝʣʝʚʠʟʠʦʥʥʳʡ ʫʯʝʙʥʳʡ ʮʝʥʪʨ ʩ ʝʛʦ ʜʠʩʪʘʥʮʠʦʥʥʳʤ ʦʙʫʯʝʥʠʝʤ ʩʪʫʜʝʥʪʦʚ-

ʟʘʦʯʥʠʢʦʚ ʩʝʚʝʨʷʥ, ʤʦʱʥʳʡ ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʮʝʥʪʨ ï ʩʘʤʳʡ ʢʨʫʧʥʳʡ ʚ 

ʊʶʤʝʥʠ, ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʤʫʟʝʡ, ʩʪʝʨʝʦʣʘʙʦʨʘʪʦʨʠʷ ʠ ʩʪʫʜʝʥʯʝʩʢʠʡ ʥʘʫʯʥʳʡ 

ʮʝʥʪʨ (ʉʅʎ) [15]. ʇʨʠ ʥʝʤ ʟʘʨʦʜʠʣʠʩʴ ʩʪʫʜʝʥʯʝʩʢʠʝ ʪʨʘʜʠʮʠʠ, ʢʦʪʦʨʳʝ 

ʞʠʚʳ ʜʦ ʩʠʭ ʧʦʨ:  ʩʪʫʜʝʥʯʝʩʢʠʝ ʩʪʨʦʠʪʝʣʴʥʳʝ ʦʪʨʷʜʳ, ʂɺʅ, çʂʣʘʚʠʰʠ 

ʚʝʩʥʳè ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ.  

ɺ 1973 ʛʦʜʫ ɸ.ʅ. ʂʦʩʫʭʠʥ ʧʝʨʝʝʟʞʘʝʪ ʚ ʄʦʩʢʚʫ, ʛʜʝ ʨʘʙʦʪʘʝʪ 

ʧʨʦʬʝʩʩʦʨʦʤ ʄʦʩʢʦʚʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʥʝʬʪʝʭʠʤʠʯʝʩʢʦʡ ʠ ʛʘʟʦʚʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠʤ ʀ.ʄ. ɻʫʙʢʠʥʘ, ʟʘʪʝʤ ʥʘ ʜʦʣʞʥʦʩʪʠ ʜʠʨʝʢʪʦʨʘ 

ʄʠʥʥʝʬʪʝʛʘʟʩʪʨʦʷ. ɿʘʪʝʤ ʚʦʟʛʣʘʚʣʷʝʪ ɻʣʘʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʦʙʫʯʝʥʠʷ ʄʠʥʠʩʪʝʨʩʪʚʘ ʚʳʩʰʝʛʦ ʠ 

ʩʨʝʜʥʝʛʦ ʩʧʝʮʠʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʉʉʉʈ.  
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ʇʦʩʣʝ ʫʭʦʜʘ ʥʘ ʧʝʥʩʠʶ ʚ 1988 ʛʦʜʫ ɸʥʘʪʦʣʠʶ ʅʠʢʦʣʘʝʚʠʯʫ ʫʜʘʣʦʩʴ 

ʨʝʘʣʠʟʦʚʘʪʴ ʩʚʦʶ ʤʝʯʪʫ: ʚʦʟʚʨʘʪʠʪʴʩʷ ʚ ʉʠʤʬʝʨʦʧʦʣʴ. ʇʦʞʠʪʴ ʥʘ ʨʦʜʠʥʝ 

ʧʨʠʰʣʦʩʴ ʥʝʜʦʣʛʦ, 16 ʥʦʷʙʨʷ 1988 ʛʦʜʘ ɸ.ʅ. ʂʦʩʫʭʠʥ ʩʢʦʥʯʘʣʩʷ ʦʪ 

ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ.  

ɸʥʘʪʦʣʠʡ ʅʠʢʦʣʘʝʚʠʯ ʂʦʩʫʭʠʥ ʥʘʛʨʘʞʜʝʥ ʦʨʜʝʥʘʤʠ ʃʝʥʠʥʘ (1965), 

ʊʨʫʜʦʚʦʛʦ ʂʨʘʩʥʦʛʦ ɿʥʘʤʝʥʠ (1967), ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ  

II  ʩʪʝʧʝʥʠ (1985). ʈʝʰʝʥʠʝʤ 11-ʡ ʩʝʩʩʠʠ ʉʠʤʬʝʨʦʧʦʣʴʩʢʦʛʦ ʛʦʨʦʜʩʢʦʛʦ 

ʩʦʚʝʪʘ XVIII ʩʦʟʳʚʘ ʦʪ 2 ʠʶʥʷ 1984 ʛʦʜʘ ʟʘ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʜʚʠʞʝʥʠʠ 

ʧʘʨʪʠʟʘʥ ʠ ʧʦʜʧʦʣʴʱʠʢʦʚ ʚ ʂʨʳʤʫ ʚ ʛʦʜʳ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ, 

ʤʫʞʝʩʪʚʦ ʠ ʛʝʨʦʠʟʤ, ʧʨʦʷʚʣʝʥʥʳʝ ʧʨʠ ʦʩʚʦʙʦʞʜʝʥʠʠ ʛʦʨʦʜʘ ʉʠʤʬʝʨʦʧʦʣʷ 

ʦʪ ʬʘʰʠʩʪʩʢʠʭ ʟʘʭʚʘʪʯʠʢʦʚ ɸ. ʅ. ʂʦʩʫʭʠʥʫ ʙʳʣʦ ʧʨʠʩʚʦʝʥʦ ʟʚʘʥʠʝ 

ʇʦʯʝʪʥʦʛʦ ʛʨʘʞʜʘʥʠʥʘ ʉʠʤʬʝʨʦʧʦʣʷ. 

 ʈʦʜʥʦʡ ʚʫʟ, ʦʩʥʦʚʘʪʝʣʝʤ ʢʦʪʦʨʦʛʦ ʙʳʣ ɸʥʘʪʦʣʠʡ ʅʠʢʦʣʘʝʚʠʯ 

ʂʦʩʫʭʠʥ, ʚ ʣʠʮʝ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʩʦʪʨʫʜʥʠʢʦʚ, ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ 

ʚʳʧʫʩʢʥʠʢʦʚ, ʯʪʷʪ ʠ ʧʦʤʥʷʪ ʩʚʦʝʛʦ ʧʝʨʚʦʛʦ ʨʝʢʪʦʨʘ. ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʠ 

ʧʦʦʱʨʝʥʠʷ ʫʯʝʥʳʭ ʊʶʤʝʥʩʢʦʛʦ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʊʀʋ), 

ʧʦʣʫʯʠʚʰʠʭ ʟʥʘʯʠʤʳʝ ʥʘʫʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʧʨʦʚʦʜʠʣʩʷ ʢʦʥʢʫʨʩ ʥʘ 

ʩʦʠʩʢʘʥʠʝ ʧʨʝʤʠʠ ʠʤʝʥʠ ɸ.ʅ. ʂʦʩʫʭʠʥʘ. ɽʞʝʛʦʜʥʦ ʧʦʙʝʜʳ ʚ ʥʝʤ 

ʧʨʠʩʫʞʜʘʣʠʩʴ ʧʦ ʪʨʝʤ ʥʦʤʠʥʘʮʠʷʤ: çɿʘ ʜʦʣʛʦʣʝʪʥʠʝ ʥʘʫʯʥʳʝ 

ʜʦʩʪʠʞʝʥʠʷè, çʃʫʯʰʘʷ ʤʦʥʦʛʨʘʬʠʷè ʠ çɸʩʧʠʨʘʥʪ ʛʦʜʘè. ɺ ʫʥʠʚʝʨʩʠʪʝʪʝ, ʚ 

2001 ʛʦʜʫ ʦʪʢʨʳʪ ʟʘʣ ʟʘʩʝʜʘʥʠʡ ʠʤʝʥʠ ɸ.ʅ. ʂʦʩʫʭʠʥʘ. ɼʣʷ ʩʪʫʜʝʥʪʦʚ 

ʫʩʪʘʥʦʚʣʝʥʘ ʩʪʠʧʝʥʜʠʷ ʠʤʝʥʠ ɸ.ʅ. ʂʦʩʫʭʠʥʘ. ʅʘ ʬʘʩʘʜʝ ʟʜʘʥʠʷ ʚʫʟʘ  

ʧʦ ʘʜʨʝʩʫ: ʫʣ. ɺʦʣʦʜʘʨʩʢʦʛʦ, 38 ʚ 2006 ʛʦʜʫ ʦʪʢʨʳʪʘ ʤʝʤʦʨʠʘʣʴʥʘʷ ʜʦʩʢʘ 

ʧʘʤʷʪʠ ɸ.ʅ. ʂʦʩʫʭʠʥʘ. ɺ ʵʪʦʤ ʞʝ ʛʦʜʫ ʚ ʊʶʤʝʥʠ ʠʤʝʥʝʤ ʂʦʩʫʭʠʥʘ ʥʘʟʚʘʥ 

ʙʫʣʴʚʘʨ ʚ ʞʠʣʦʤ ʤʠʢʨʦʨʘʡʦʥʝ çɺʦʩʪʦʯʥʳʡè. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʋʚʘʪʩʢʦʛʦ 

ʨʘʡʦʥʘ ʊʶʤʝʥʩʢʦʡ ʦʙʣʘʩʪʠ ʙʳʣʦ ʦʪʢʨʳʪʦ ʂʦʩʫʭʠʥʩʢʦʝ ʥʝʬʪʷʥʦʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʝ, ʢʦʪʦʨʦʝ ʚ 2016 ʛʦʜʫ ʚʚʝʜʝʥʦ ʚ ʩʪʨʦʡ.  
 

 
 

ʂʦʩʫʭʠʥʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ 
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 ʊʦʨʞʝʩʪʚʝʥʥʳʡ ʚʚʦʜ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʂʦʩʫʭʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 
 

30 ʷʥʚʘʨʷ 2020 ʛʦʜʘ ʚ ʊʀʋ ʧʨʦʰʣʠ ʪʦʨʞʝʩʪʚʝʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ, 

ʧʦʩʚʷʱʝʥʥʳʝ 95-ʣʝʪʠʶ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ ɸʥʘʪʦʣʠʷ ʅʠʢʦʣʘʝʚʠʯʘ ʂʦʩʫʭʠʥʘ: 

ʩʪʫʜʝʥʯʝʩʢʘʷ ʦʥʣʘʡʥ-ʚʠʢʪʦʨʠʥʘ, ʘʢʮʠʷ çʆʪʢʨʳʪʢʘ ʚʳʧʫʩʢʥʠʢʫ ʊʀʀ-

ʊʀʋè, ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʅʘʟʝʤʥʳʝ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ʠ ʩʨʝʜʩʪʚʘè, ʘ ʪʘʢʞʝ 

ʚʩʝʨʦʩʩʠʡʩʢʠʡ ʢʦʥʢʫʨʩ ʫʯʘʱʠʭʩʷ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʠ 

ʫʯʨʝʞʜʝʥʠʡ ʩʨʝʜʥʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʊʝʭʃʠʜʝʨè.  

ɺ ʨʘʤʢʘʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʬʦʡʝ ʛʣʘʚʥʦʛʦ ʢʦʨʧʫʩʘ ʚʫʟʘ ʙʳʣʘ ʦʪʢʨʳʪʘ 

ʚr ʩʪʘʚʢʘ çɿʘʞʠʛʘʪʴ ʢʘʞʜʦʛʦ ʦʛʥʝʤ ʩʚʦʝʡ ʜʫʰʠè, ʦʨʛʘʥʠʟʦʚʘʥʥʘʷ 

ʩʦʪʨʫʜʥʠʢʘʤʠ ʤʫʟʝʷ ʀʩʪʦʨʠʠ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ɿʘʫʨʘʣʴʷ ʠʤ. 

ɼ.ʀ. ʄʝʥʜʝʣʝʝʚʘ. ɺ ʵʢʩʧʦʟʠʮʠʠ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʨʭʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ, 

ʬʦʪʦʛʨʘʬʠʠ, ʥʘʛʨʘʜʳ, ʟʥʘʯʢʠ, ʤʝʜʘʣʠ, ʚʦʩʧʦʤʠʥʘʥʠʷ ʦ ʧʦʜʧʦʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʤʘʢʝʪ ʧʨʠʝʤʥʠʢʘ (ʨʝʧʣʠʢʘ), ʩʦʙʨʘʥʥʳʡ ʶʥʳʤʠ 

ʧʦʜʧʦʣʴʱʠʢʘʤʠ, ʢʘʥʜʠʜʘʪʩʢʘʷ ʜʠʩʩʝʨʪʘʮʠʷ, ʨʘʙʦʯʠʡ ʧʦʨʪʬʝʣʴ 

ɸ.ʅ. ʂʦʩʫʭʠʥʘ, ʚʦʩʩʦʟʜʘʥ ʨʝʢʪʦʨʩʢʠʡ ʢʘʙʠʥʝʪ.   
 

 
 

 ɺʳʩʪʘʚʢʘ ʢ 95-ʣʝʪʠʶ ɸ.ʅ. ʂʦʩʫʭʠʥʘ ʚ ʊʀʋ. 30.01.2020 ʛ. 
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ʅʘ ʪʦʨʞʝʩʪʚʝʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʙʳʣʠ ʧʨʠʛʣʘʰʝʥʳ ʧʝʨʚʳʝ 

ʚʳʧʫʩʢʥʠʢʠ, ʧʨʦʬʝʩʩʦʨʩʢʦ-ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʠʡ ʩʦʩʪʘʚ, ʩʪʫʜʝʥʪʳ. ʇʦʩʣʝ 

ʦʪʢʨʳʪʠʷ ʚʳʩʪʘʚʢʠ ʩʦʩʪʦʷʣʦʩʴ ʚʦʟʣʦʞʝʥʠʝ ʮʚʝʪʦʚ ʫ ʤʝʤʦʨʠʘʣʴʥʦʡ ʜʦʩʢʠ 

ʧʝʨʚʦʤʫ ʨʝʢʪʦʨʫ. 

 

 
 

ɺʝʪʝʨʘʥʳ, ʧʝʨʚʳʝ ʚʳʧʫʩʢʥʠʢʠ ʊʀʀ ʥʘ ʦʪʢʨʳʪʠʝ ʚʳʩʪʘʚʢʠ  

ʢ 95-ʣʝʪʠʶ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ ɸ.ʅ. ʂʦʩʫʭʠʥʘ 
 

 
 

ɺʦʟʣʦʞʝʥʠʝ ʮʚʝʪʦʚ ʢ ʤʝʤʦʨʠʘʣʴʥʦʡ ʜʦʩʢʝ ɸ.ʅ. ʂʦʩʫʭʠʥʘ 

 


