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ʂʦʚʘʣʝʚ ɼ.ɸ., ʂʫʟʥʝʮʦʚʘ ɽ.ʄ. 165 
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ʂʦʥʜʨʘʪʝʥʢʦ ɺ.ɸ. 167 

ʄɽʊʆɼʀʏɽʉʂʀɽ ɸʉʇɽʂʊʓ ʀɿʋʏɽʅʀʗ ɼʀʉʎʀʇʃʀʅʓ çɸʈʍʀʊɽʂʊʋʈʓ ʕɺʄ ʀ 

ɺʓʏʀʉʃʀʊɽʃʔʅʓʍ ʉʀʉʊɽʄè ɺ ʉʉʋɿɸʍ 169 
ʂʦʥʦʚʘʣʝʥʢʦ ɺ.ɸ. 169 
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ʀʅʌʆʈʄɸʎʀʀ 171 
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ʆʈɻɸʅʀɿɸʎʀʗ ʇʈʆɻʈɸʄʄ ʇʆɺʓʐɽʅʀʗ ʂɺɸʃʀʌʀʂɸʎʀʀ ʅɸ ʆʉʅʆɺɽ 
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ʆɹ ʆʉʆɹɽʅʅʆʉʊʗʍ ʂʋʈʉɸ çʀʉʊʆʈʀʗ ʀ ʇɽʈʉʇɽʂʊʀɺʓ ʈɸɿɺʀʊʀʗ 

ɺʓʏʀʉʃʀʊɽʃʔʅʆʁ ʊɽʍʅʀʂʀ ʀ ʇʆè ɼʃʗ ʄɸɻʀʉʊʈʆɺ 050100 

ʇɽɼɸɻʆɻʀʏɽʉʂʆɻʆ ʆɹʈɸɿʆɺɸʅʀʗ 180 
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ʇʈʆɻʈɸʄʄʀʈʆɺɸʅʀʗ VISUAL BASIC ɺʆ ɺʅɽʂʃɸʉʉʅʆʁ ʈɸɹʆʊɽ 181 
ʂʫʟʥʝʮʦʚʘ ʊ.ʂ., ʂʫʜʨʠʥʘ ɽ.ɽ. 181 

ʉɺʆɹʆɼʅʆ ʈɸʉʇʈʆʉʊʈɸʅʗɽʄʆɽ ʇʈʆɻʈɸʄʄʅʆɽ ʆɹɽʉʇɽʏɽʅʀɽ ʀ ɽɻʆ 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ɼʃʗ ʀɿʋʏɽʅʀʗ ɹɸɿʆɺʆɻʆ ʂʋʈʉɸ ʀʅʌʆʈʄɸʊʀʂʀ ɺ 

ʐʂʆʃɽ 183 
ʂʫʨʠʣʠʥʘ ʃ.ɸ., ɹʦʨʜʶʛʦʚʘ ʊ.ʅ. 183 
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ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʇʆʃʀʊʀʏɽʉʂʀ ɸʂʊʀɺʅʆɻʆ ʉɽɻʄɽʅʊɸ ʉʆʎʀɸʃʔʅʓʍ 

ʉɽʊɽʁ ʈʋʅɽʊɸ 189 
ʃʠʪʚʠʥʦʚ ʉ.ɺ., ʅʦʩʢʦ ɺ.ʀ. 189 

ʉʈɸɺʅʀʊɽʃʔʅʓʁ ʇʆɼʍʆɼ ʂ ʀɿʋʏɽʅʀʖ ʗɿʓʂʆɺ ʇʈʆɻʈɸʄʄʀʈʆɺɸʅʀʗ 191 
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ʂʆʅʎɽʇʎʀʗ ɸʈʍʀʊɽʂʊʋʈʓ ʉɽʊɽɺʓʍ ʈɽʉʋʈʉʆɺ ʋɼɸʃɽʅʅʆɻʆ ɼʆʉʊʋʇɸ 

ɼʃʗ ʉʆɺʈɽʄɽʅʅʓʍ ʀʉʉʃɽɼʆɺɸʅʀʁ, ɽʉʊɽʉʊɺɽʅʅʆʅɸʋʏʅʆɻʆ ʀ 

ʊɽʍʅʀʏɽʉʂʆɻʆ ʆɹʈɸɿʆɺɸʅʀʗ 193 
ʄʘʟʫʨʠʮʢʠʡ ʄ.ʀ., ʈʫʙʘʥʯʠʢ ɺ.ɹ., ʂʦʥʦʧʣʝʚ ɹ.ɻ., ɸʛʝʝʚ ʆ.ɸ., ʂʦʣʦʤʠʡʮʝʚ ɸ.ʉ., 

ʂʦʟʘʢʦʚ ɸ.ʊ., ʂʦʣʧʘʢʦʚ ɽ.ɸ., ɹʦʣʜʳʨʝʚʘ ɸ.ʄ. 193 

ʄɽʊʆɼʀʏɽʉʂʀɽ ɸʉʇɽʂʊʓ ʆɹʋʏɽʅʀʗ ʉʊʋɼɽʅʊʆɺ ʈɸɿʈɸɹʆʊʂɽ 

ʕʃɽʂʊʈʆʅʅʓʍ ʋʏɽɹʅʓʍ ʈɽʉʋʈʉʆɺ 195 
ʄʘʡʝʨ ʉ.ʌ. 195 
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ʄʘʣʶʢʦʚ ʉ.ʇ., ʂʣʫʥʥʠʢʦʚʘ ʖ.ɺ., ʂʫʣʠʢʦʚʘ ʀ.ɺ. 197 
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ʆɹʈɸɹʆʊʂɸ ɼɸʅʅʓʍ: ʈɽɸʃʀɿɸʎʀʗ ɺ ʄʆɼʋʃɽ ʀʅʊɽʃʃɽʂʊʋɸʃʔʅʆʁ 

ʉʀʉʊɽʄʓ ʆʎɽʅʂʀ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʅɸ ɹɸɿɽ ʄʆɼɽʃɽʁ DEA 202 
ʄʝʩʨʦʧʷʥ ʂ.ʕ. 202 

ɼɺɸ ʇʆɼʍʆɼɸ ʂ ʉʆɿɼɸʅʀʖ ʄʅʆɻʆʉʊʈɸʅʀʏʅʓʍ FLASH-ʇʈʀʃʆɾɽʅʀʁ 204 
ʄʠʭʘʡʣʠʯʝʥʢʦ ɺ.ʅ. 204 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʀʅʊɽʈʅɽʊ ʊɽʍʅʆʃʆɻʀʁ ɺ ʆɹʈɸɿʆɺɸʊɽʃʔʅʆʄ ʇʈʆʎɽʉʉɽ 

ɺʓʉʐɽʁ ʐʂʆʃʓ 206 
ʄʦʣʯʘʥʦʚ ʄ.ʀ., ʌʘʡʥ ʄ.ɹ., ʌʘʡʥ ɽ.ʗ. 206 

ʄɽʊʆɼʓ ʈɽɸʃʀɿɸʎʀʀ ɺʆʉʇʀʊɸʊɽʃʔʅʓʍ ɿɸɼɸʏ ʅɸ ʋʈʆʂɸʍ 

ʀʅʌʆʈʄɸʊʀʂʀ 209 
ʄʦʣʯʘʥʦʚʘ ɽ.ɸ., ʉʠʚʦʢʦʥʴ ɽ.ɽ. 209 

ʀʅʊɽʈɸʂʊʀɺʅʓɽ 3D-ʀʃʃʖʉʊʈɸʎʀʀ ʂ ʊɽʄɽ çɸɹʉʆʃʖʊʅʆ ʊɺɽʈɼʆɽ ʊɽʃʆè 210 
ʄʦʩʝʡʢʠʥ ɼ.ɺ., ʌʦʤʠʥ ɻ.ɺ. 210 

ʉɺʆɹʆɼʅʆ ʈɸʉʇʈʆʉʊʈɸʅʗɽʄɸʗ ʄɸʊɽʄɸʊʀʏɽʉʂɸʗ  ʉʀʉʊɽʄɸ SCILAB ʀ 

ɺʆɿʄʆɾʅʆʉʊʗʍ ɽɪ ʇʈʀʄɽʅɽʅʀʗ ɺ ʉʌɽʈɽ ʅɸʋʂʀ ʀ ʆɹʈɸɿʆɺɸʅʀʗ 211 
ʄʦʩʢʚʠʥ ʂ.ʄ. 211 

ʆʉʆɹɽʅʅʆʉʊʀ ɺʓɹʆʈɸ ʆʇɽʈɸʎʀʆʅʅʆʁ ʉʀʉʊɽʄʓ ɼʃʗ ʈɽɸʃʀɿɸʎʀʀ 

ʋʏɽɹʅʆɻʆ ʇʈʆʎɽʉʉɸ ʅɸ ɹɸɿɽ ʉɺʆɹʆɼʅʆ ʈɸʉʇʈʆʉʊʈɸʅʗɽʄʆɻʆ ʀ 

ʃʀʎɽʅɿʀʆʅʅʆɻʆ ʇʈʆɻʈɸʄʄʅʆɻʆ ʆɹɽʉʇɽʏɽʅʀʗ 213 
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ʇʈʆɻʈɸʄʄɸ ɼʇʆ çʀʅʌʆʈʄɸʎʀʆʅʅʓɽ ʊɽʍʅʆʃʆɻʀʀ ɺ ɹʀɹʃʀʆʊɽʏʅʆʄ 
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ɼʀʉʊɸʅʎʀʆʅʅʆɻʆ ʆɹʈɸɿʆɺɸʅʀʗ ɼɽʊɽʁ-ʀʅɺɸʃʀɼʆɺ 219 
ʅʘʟʘʨʝʥʢʦ ɽ.ɸ. 219 

ʂʆʄʇʔʖʊɽʈʅʓɽ ʉʀʉʊɽʄʓ ʄʆɼɽʃʀʈʆɺɸʅʀʗ ʅɸʅʆʈɸɿʄɽʈʅʓʍ 

ʇʔɽɿʆʕʃɽʂʊʈʀʏɽʉʂʀʍ ʇʆʈʀʉʊʓʍ ʂʆʄʇʆɿʀʊʆɺ 221 
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ʊɽʆʈʀʗ ʀ ʇʈɸʂʊʀʂɸ ʂʆʄʇʔʖʊɽʈʅʆɻʆ ʊɽʉʊʀʈʆɺɸʅʀʗ 235 
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ʋʅʀɺɽʈʉʀʊɽʊɸ çʎʀʌʈʆɺʆʁ ʂɸʄʇʋʉ ʖʌʋè ʂɸʂ ʉʈɽɼʉʊɺʆ ʆʈɻɸʅʀɿɸʎʀʀ 

ɼʀʉʊɸʅʎʀʆʅʅʆʁ ʇʆɼɼɽʈɾʂʀ ʇʈʆʎɽʉʉɸ ʆɹʋʏɽʅʀʗ ɺ ɺʋɿɽ 241 
ʇʳʪʝʣʴ ɽ.ʅ. 241 

ʄʆɹʀʃʔʅʆɽ ʆɹʋʏɽʅʀɽ ɺ ʐʂʆʃɽ ʀ ɺʋɿɽ 243 
ʈʘʰʢʦʚ ʄ.ɺ. 243 

ʄɽʊʆɼʀʏɽʉʂʀɽ ʇʈʀɽʄʓ ʀɿʋʏɽʅʀʗ ʉʆʎʀɸʃʔʅʆʁ ʀʅʌʆʈʄɸʊʀʂʀ ɺ ʐʂʆʃɽ 

ʅɸ ʆʉʅʆɺɽ ɼɽʗʊɽʃʔʅʆʉʊʅʆɻʆ ʇʆɼʍʆɼɸ 246 
ʈʝʚʷʢʠʥʘ ɸ.ɺ. 246 

ʀʅʌʆʈʄɸʎʀʆʅʅʓɽ ʊɽʍʅʆʃʆɻʀʀ ɺ ʉʀʉʊɽʄɸʍ ʄʆʅʀʊʆʈʀʅɻɸ ʅɽɹɽʉʅʆʁ 

ʉʌɽʈʓ 248 
ʈʝʮʣʦʚ ʗ.ʆ. 248 

ʂʆʄʇʔʖʊɽʈʅʓɽ ʆɹʋʏɸʖʑʀɽ ʉʀʉʊɽʄʓ ð ʇʈʆʄɽɾʋʊʆʏʅʓɽ ʀʊʆɻʀ ʀ 

ʇɽʈʉʇɽʂʊʀɺʓ 250 
ʈʫʙʘʥʯʠʢ ɺ.ɹ. 250 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ  EXCEL ʇʈʀ ʆʇʊʀʄʀɿɸʎʀʀ ʅɽʏɽʊʂʆʁ ʂʆɸʃʀʎʀʆʅʅʆʁ 

ʉʊʈʋʂʊʋʈʓ 252 
ʉʘʥʪʳʣʦʚʘ ʃ.ʀ., ɿʝʤʣʷʥʫʭʠʥʘ ʃ.ʅ., ʊʠʪʦʚ ɸ.ʉ. 252 

ɸʈʍʀʊɽʂʊʋʈʓ ʂʆɻʅʀʊʀɺʅʓʍ ʂʆʄʇʔʖʊɽʈʅʓʍ ʄʆɼɽʃɽʁ ʉʆʎʀɸʃʔʅʓʍ 

ʉʀʉʊɽʄ 254 
ʉʚʝʯʢʘʨʝʚ ɺ.ʇ., ʈʘʜʴʢʦ ʂ.ʉ. 254 

ʆʉʆɹɽʅʅʆʉʊʀ ʆɹʋʏɽʅʀʗ ʆʉʅʆɺɸʄ ʇʈʆɻʈɸʄʄʀʈʆɺɸʅʀʗ ɺ ʉʈɽɼɽ ʃʆɻʆ 

ʄʀʈʓ 256 
ʉʠʚʦʢʦʥʴ ɽ.ɽ., ʊʢʘʯʝʚ ʉ. 256 

ɺʆɿʄʆɾʅʆʉʊʔ ʄʆɼɽʃʀʈʆɺɸʅʀʗ ʀ ɸʅɸʃʀɿɸ ʈʀʉʂɸ ɺ ʉʀʉʊɽʄɽ 

ʆɹʈɸɿʆɺɸʅʀʗ 258 
ʉʠʚʦʢʦʥʴ ɽ.ɽ. 258 
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ʈʆʃʔ ʀ ʄɽʉʊʆ ɺʅɽʂʃɸʉʉʅʆʁ ʈɸɹʆʊʓ ʇʆ ʀʅʌʆʈʄɸʊʀʂɽ ɺ ʅɸʏɸʃʔʅʆʁ 

ʐʂʆʃɽ 260 
ʉʠʚʦʢʦʥʴ ɽ.ɽ., ʊʫʨʯʝʥʢʦ ʅ. 260 

ʆɹ ʆʉʆɹɽʅʅʆʉʊʗʍ ʇʈɽʇʆɼɸɺɸʅʀʗ ʂʆʄʇʔʖʊɽʈʅʆʁ ɻʈɸʌʀʂʀ ʀ 

ʇʈʆɻʈɸʄʄʀʈʆɺɸʅʀʗ ɹɸʂɸʃɸɺʈɸʄ ʌʀɿʀʂʆ-ʄɸʊɽʄɸʊʀʏɽʉʂʆɻʆ 

ʆɹʈɸɿʆɺɸʅʀʗ ʇɽɼɸɻʆɻʀʏɽʉʂʆɻʆ ɺʋɿɸ 261 
ʉʠʥʶʰʠʥʘ ʆ.ʀ. 261 

ʇʆɼɻʆʊʆɺʂɸ ʇʈɽʇʆɼɸɺɸʊɽʃɽʁ ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʊɽʍʅʆʃʆɻʀʁ ɺ 

ʋʏʈɽɾɼɽʅʀʗʍ ɼʆʇʆʃʅʀʊɽʃʔʅʆɻʆ ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʆɻʆ ʆɹʈɸɿʆɺɸʅʀʗ 263 
ʉʢʦʢʦʚʘ ɽ.ɸ. 263 

ʄɽʊʆɼʓ ʀʉʂʋʉʉʊɺɽʅʅʆɻʆ ʀʅʊɽʃʃɽʂʊɸ ɼʃʗ ʋʇʈɸɺʃɽʅʀʗ 

ʊɽʍʅʀʏɽʉʂʀʄʀ ʆɹʒɽʂʊɸʄʀ ɺ ʋʉʃʆɺʀʗʍ ɸʇʈʀʆʈʅʆʁ 

ʅɽʆʇʈɽɼɽʃɽʅʅʆʉʊʀ 265 
ʉʠʥʷʚʩʢʘʷ ɽ.ɼ. 265 

ʌʆʈʄʀʈʆɺɸʅʀɽ ʃʀʅɻɺʆʉʊʈɸʅʆɺɽɼʏɽʉʂʆʁ ʂʆʄʇɽʊɽʅʎʀʀ 

ʀʅʆʉʊʈɸʅʅʓʍ ʋʏɸʑʀʍʉʗ ʇʈʀ ʈɸɹʆʊɽ ɺ ɺʀʈʊʋɸʃʔʅʆʁ 

ʆɹʈɸɿʆɺɸʊɽʃʔʅʆʁ ʉʈɽɼɽ 267 
ʉʢʫʨʘʪʦʚʘ ɽ.ɸ., ʋʩʪʠʤʝʥʢʦ ʅ.ʄ. 267 

ʉʇɽʎʀʌʀʂɸ ʂʆʅɺɽʈʊɸʎʀʀ ɼɸʅʅʓʍ ɺ ɸɼʄʀʅʀʉʊʈɸʊʀɺʅʓʁ ʇʆʈʊɸʃ ʖʌʋ 269 
ʉʦʢʦʣʦʚʘ ɺ.ʅ., ɿʘʛʨʠʮʝʥʢʦ ʅ.ʅ. 269 

ʉʀʅʊɽɿ ɸɼɸʇʊʀɺʅʆɻʆ ʉɸʄʆʆʈɻɸʅʀɿʋʖʑɽɻʆʉʗ ʈɽɻʋʃʗʊʆʈɸ ʉ 

ʅɽʏɽʊʂʀʄʀ ʇɸʈɸʄɽʊʈɸʄʀ 271 
ʉʦʣʦʚʴʝʚ ɺ.ɺ., ʌʠʥʘʝʚ ɺ.ʀ. 271 

ʉʀʉʊɽʄɸ ɸɺʊʆʄɸʊʀʏɽʉʂʆɻʆ ʋʇʈɸɺʃɽʅʀʗ ʊɽʇʃʆʉʅɸɹɾɽʅʀɽʄ ɿɼɸʅʀʗ 273 
ʉʪʝʧʘʥʦʚʘ ɺ.ʖ., ʉʦʣʦʚʴʝʚ ɺ.ɺ. 273 

ɻɽʆʀʅʌʆʈʄɸʎʀʆʅʅʓɽ ʊɽʍʅʆʃʆɻʀʀ ʀ ʂʆʉʄʀʏɽʉʂʀʁ ʄʆʅʀʊʆʈʀʅɻ ɺ 

ʖɾʅʆʄ ʌɽɼɽʈɸʃʔʅʆʄ ʋʅʀɺɽʈʉʀʊɽʊɽ. ʉʆʉʊʆʗʅʀɽ ʀ ʇɽʈʉʇɽʂʊʀɺʓ 275 
ʉʫʨʢʦʚ ʌ.ɸ. 275 

ʂ ɺʆʇʈʆʉʋ ʆɹ ʆɹʋʏɽʅʀʀ ʀʅʌʆʈʄɸʊʀʂɽ ʀ ʀʂʊ ɼɽʊɽʁ ʉ ʆɻʈɸʅʀʏɽʅʅʓʄʀ 

ɺʆɿʄʆɾʅʆʉʊʗʄʀ ɺ ʋʉʃʆɺʀʗʍ ɼʀʉʊɸʅʎʀʆʅʅʆɻʆ ʆɹʈɸɿʆɺɸʅʀʗ 276 
ʊʦʣʩʪʦʥʦʞʝʥʢʦ ɻ.ɸ. 276 

ʈɽʉʋʈʉʓ ʀʅʊɽʈʅɽʊɸ ʇʈʀ ʀɿʋʏɽʅʀʀ ʅʆɺʓʍ ɹɽʉʉɺʀʅʎʆɺʓʍ ʉɽɻʅɽʊʆ- ʀ 

ʇʔɽɿʆʄɸʊɽʈʀɸʃʆɺ 278 
ʊʦʧʦʣʦʚ ɺ.ʖ., ʂʨʠʚʦʨʫʯʢʦ ɸ.ɺ. 278 

ʄɽʊʆɼʀʂɸ ʇʆɼɻʆʊʆɺʂʀ ʉʊʋɼɽʅʊʆɺ ʂ ʆʃʀʄʇʀɸɼɸʄ ʇʆ 

ʇʈʆɻʈɸʄʄʀʈʆɺɸʅʀʖ ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ʉʆɺʈɽʄɽʅʅʓʍ ʉʈɽɼʉʊɺ ʀʂʊ 280 
ʊʫʭʤʘʥʦʚ ɸ.ɺ. 280 

ɸʅɸʃʀɿ ʈʓʅʂɸ ɺɽɹ-ʉɽʈɺɽʈʆɺ, ʅɸʇʀʉɸʅʅʓʍ ʅɸ ʗɿʓʂɽ ERLANG 282 
ʋʚʘʨʦʚ ʄ.ɸ. 282 

ʂɺɸʅʊʆɺʓɽ ɸʃɻʆʈʀʊʄʓ 284 
ʋʛʨʝʚʘʪʦʚʘ ʊ.ɸ. 284 

ɸʂʊʋɸʃʔʅʓɽ ɺʆʇʈʆʉʓ ɹʆʈʔɹʓ ʉ ʕʌʌɽʂʊʆʄ çʉʊɸʈɽʅʀʗè ʇʈʆɻʈɸʄʄʅʆɻʆ 

ʆɹɽʉʇɽʏɽʅʀʗ 286 
ʋʜʦʚʠʯʝʥʢʦ ɸ.ʆ. 286 
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ʇʈʀʄɽʅɽʅʀɽ ʀ ɺʅɽɼʈɽʅʀɽ ʄʋʃʔʊʀʄɽɼʀʁʅʓʍ ʉʈɽɼʉʊɺ ɺ ɺʓʉʐɽʁ 

ʐʂʆʃɽ ʅɸ ʇʈʀʄɽʈɽ ʂʋʈʉɸ "ʕʃɽʄɽʅʊɸʈʅɸʗ ʄɸʊɽʄɸʊʀʂɸ" 288 
ʌʘʡʥ ʄ.ɹ., ʌʘʡʥ ɽ.ʗ., ɻʘʤʘʶʥʦʚʘ ʂ.ɺ. 288 

ʄɽʊʆɼʀʂɸ ʆɹʋʏɽʅʀʗ ʄɽʊʆɼɸʄ ʀ  ʉʈɽɼʉʊɺɸʄ ʇɸʈɸʃʃɽʃʔʅʓʍ 

ɺʓʏʀʉʃɽʅʀʁ  ɺ ʇɽɼɸɻʆɻʀʏɽʉʂʀʍ ɺʋɿɸʍ 291 
ʌʦʤʠʯʝʚ ɸ.ɺ. 291 

ʄʋʃʔʊʀʄɽɼʀʁʅʓʁ ʉɽʈɺɽʈ 293 
ʍʘʠʰʙʘʰʝʚ ɸ.ɺ., ɹʘʛʜʘʩʘʨʷʥ ɸ.ʃ. 293 

ʇʈʀʄɽʅɽʅʀɽ ɸʃɻʆʈʀʊʄʆɺ ʈɸʉʇʆɿʅɸɺɸʅʀʗ ʀɿʆʄʆʈʌʀɿʄɸ ɻʈɸʌʆɺ 295 
ʎʝʣʳʭ ɸ.ʅ., ʂʦʪʦʚ ʕ.ʄ. 295 

ʆʇʊʀʄʀɿɸʎʀʗ ɺɽʃʀʏʀʅʓ ʉʂʆʃʔɿʗʑɽɻʆ ʆʂʅɸ ʂɸʅɸʃʔʅʆɻʆ ʇʈʆʊʆʂʆʃɸ 

ʉɽʊʀ ʇɽʈɽɼɸʏʀ ɼɸʅʅʓʍ ʉ ʀʅʊɽɻʈɸʎʀɽʁ ʉʃʋɾɹ 297 
ʎʠʤʙʘʣ ɺ.ɸ., ʏʝʨʥʳʡ ʈ.ɸ. 297 

ʉʀʉʊɽʄɸ ʆɹʒɽɼʀʅɽʅʅʓʍ ʂʆʈʇʆʈɸʊʀɺʅʓʍ ʂʆʄʄʋʅʀʂɸʎʀʁ ʖʌʋ 299 
ʎʠʤʙʘʣʝʥʢʦ ɸ.ɺ., ɹʝʨʝʟʦʚʩʢʠʡ ɸ.ʅ. ɹʫʢʘʪʦʚ ɸ.ɸ. 299 

ʕʃɽʂʊʈʆʅʅʓɽ ʋʏɽɹʅʆ-ʄɽʊʆɼʀʏɽʉʂʀɽ ʂʆʄʇʃɽʂʉʓ ɺ ʆʈɻɸʅʀɿɸʎʀʀ ʀ 

ʂʆʅʊʈʆʃɽ ʆɹʈɸɿʆɺɸʊɽʃʔʅʆɻʆ ʇʈʆʎɽʉʉɸ ʋʅʀɺɽʈʉʀʊɽʊɸ 302 
ʏʝʨʪʦʚ ʅ.ɺ. 302 

ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀɽ ʄɽʊʆɼʀʂʀ ʇʈɽʇʆɼɸɺɸʅʀʗ ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ 

ʀʂʊ 304 
ʏʠʩʣʦʚʘ ɸ.ʉ., ʇʰʝʛʫʩʦʚʘ ɻ.ʉ., ɼʦʥʯʝʥʢʦ ɽ.ʅ. 304 

ʉɸʁʊ ʇʈʆɻʈɸʄʄʅʆɻʆ ʂʆʄʇʃɽʂʉɸ, ɸɺʊʆʄɸʊʀɿʀʈʋʖʑɽɻʆ ʇʈʆʎɽʉʉ 

ʉʆɿɼɸʅʀʗ ʉɸʁʊʆɺ ʅɸʋʏʅʆ-ʆɹʈɸɿʆɺɸʊɽʃʔʅʓʍ ʄɽʈʆʇʈʀʗʊʀʁ 307 
ʐʘʙʘʩ ʀ.ʅ., ʊʨʦʬʠʤʯʫʢ ɸ.ʄ. 307 

ʕʃɽʂʊʈʆʅʅʓɽ ʇʆɼʇʀʉʀ ɼʃʗ ʊʆʈɻʆɺʓʍ ʇʃʆʑɸɼʆʂ: ʇʈɸɺʆɺʆʁ ɸʉʇɽʂʊ 310 
ʐʘʰʢʦʚ ʉ.ʉ. 310 

ʆɹʋʏɽʅʀɽ ɼʀɿɸʁʅɽʈɸ ɺ ɺʓʉʐʀʍ ʋʏɽɹʅʓʍ ʋʏʈɽɾɼɽʅʀʗʍ 313 
ʐʦʨʦʭʦʚʘ ʆ. ɺ., ʂʦʚʘʣʝʥʢʦ ʄ.ʀ. 313 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʂʆʄʇʔʖʊɽʈʅʓʍ ʉʈɽɼʉʊɺ  ɺ ʂʋʈʉɽ çʌʀɿʀʂɸ ʏɸʉʊʀʏʅʆ 

ʋʇʆʈʗɼʆʏɽʅʅʓʍ ʉʈɽɼ ɼʃʗ ʅɸʅʆʊɽʍʅʆʃʆɻʆɺè 315 
ʐʪʝʭʠʥ ʀ.ɽ., ʉʦʣʜʘʪʦʚ ɸ.ɺ. 315 

ʉʀʉʊɽʄɸ ʋʏɽʊɸ ʈɸʉʇʈɽɼɽʃɽʅʀʗ ɹʖɼɾɽʊɸ ʋʏɽɹʅʆɻʆ ɺʈɽʄɽʅʀ 

ʉɸʄʆʉʊʆʗʊɽʃʔʅʆʁ ʈɸɹʆʊʓ ʉʊʋɼɽʅʊʆɺ ɿɸ ʂʆʄʇʔʖʊɽʈʆʄ 318 
ʑʝʨʙʠʥʘ ɼ.ʅ., ɸʡʜʘʨʢʠʥ ɽ.ʂ. 318 
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XIX ʅɸʋʏʅɸʗ ʂʆʅʌɽʈɽʅʎʀʗ 

ʉʆɺʈɽʄɽʅʅʓɽ ʀʅʌʆʈʄɸʎʀʆʅʅʓɽ ʊɽʍʅʆʃʆɻʀʀ: 

ʊɽʅɼɽʅʎʀʀ ʀ ʇɽʈʉʇɽʂʊʀɺʓ ʈɸɿɺʀʊʀʗ 

ʉʦʚʨʝʤʝʥʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʮʝʣʳʤ ʨʷʜʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ. ʌʦʨʤʠʨʫʝʪʩʷ ʛʣʦʙʘʣʴʥʘʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʘʷ ʩʨʝʜʘ ʞʠʟʥʠ: ʥʘʫʢʠ, ʦʙʨʘʟʦʚʘʥʠʷ, 

ʦʙʱʝʥʠʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɸʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʛʣʦʙʘʣʴʥʳʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʝʪʠ, ʷʚʣʷʶʱʠʝʩʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʦʩʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ. ɹʫʜʫʯʠ ʥʘʜʦʪʨʘʩʣʝʚʳʤʠ 

ʪʝʭʥʦʣʦʛʠʷʤʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʦʙʲʝʜʠʥʷʶʱʠʝ ʫʯʝʥʳʭ 

ʨʘʟʣʠʯʥʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ, ʷʚʣʷʶʪʩʷ ʥʝʟʘʤʝʥʠʤʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʚ ʦʙʣʘʩʪʠ ʬʠʟʠʢʠ, ʭʠʤʠʠ, ʙʠʦʣʦʛʠʠ, ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʠ ʜʨ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʀʊ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪ ʚ ʛʫʤʘʥʠʪʘʨʥʳʭ ʥʘʫʢʘʭ. ɺ ʪʦ 

ʞʝ ʚʨʝʤʷ ʩʘʤʠ ʀʊ-ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʶʪʩʷ ʦʙʲʝʢʪʦʤ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʜʘʶʱʠʭ ʠʥʪʝʨʝʩʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪ ʤʘʪʝʤʘʪʠʢʘʤ ʠ ʧʨʦʛʨʘʤʤʠʩʪʘʤ. 

ɺ ʖʞʥʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʝʞʝʛʦʜʥʦ, ʥʘʯʠʥʘʷ ʩ 1994 ʛʦʜʘ, 

ʧʨʦʚʦʜʠʣʘʩʴ ʢʦʥʬʝʨʝʥʮʠʷ çʉʦʚʨʝʤʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʦʙʨʘʟʦʚʘʥʠʠè, ʧʦʩʚʷʱʝʥʥʘʷ ʚʦʧʨʦʩʘʤ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʊ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ.  

ʉʀʊʆ2012 ʚʧʝʨʚʳʝ ʧʨʦʚʦʜʠʪʩʷ ʚ ʩʪʘʪʫʩʝ ʥʘʫʯʥʦʛʦ ʬʦʨʫʤʘ. ʕʪʦ 

ʩʚʷʟʘʥʦ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ʦʙʣʘʩʪʠ ʀʊ, ʢʦʪʦʨʳʡ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʫʯʘʩʪʥʠʢʠ ʢʦʥʬʝʨʝʥʮʠʡ ʚ ʪʝʯʝʥʠʝ 

ʧʦʩʣʝʜʥʠʭ ʣʝʪ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʪʨʠʙʫʥʘ ʢʦʥʬʝʨʝʥʮʠʠ ʷʚʣʷʝʪʩʷ 

ʫʜʦʙʥʳʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʜʣʷ ʚʩʝʭ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʣʠʮ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʥʘʫʢʫ, ʦʙʨʘʟʦʚʘʥʠʝ, ʙʠʟʥʝʩ. 

ɺ ʩʙʦʨʥʠʢ ʤʘʪʝʨʠʘʣʦʚ ʢʦʥʬʝʨʝʥʮʠʠ ʚʦʰʣʠ ʜʦʢʣʘʜʳ ʫʯʘʩʪʥʠʢʦʚ, 

ʧʦʩʚʷʱʝʥʥʳʝ ʥʦʚʳʤ ʥʘʫʯʥʳʤ ʜʦʩʪʠʞʝʥʠʷʤ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ, ʚʢʣʶʯʘʶʱʠʤ ʩʨʝʜʩʪʚʘ ʩʦʟʜʘʥʠʷ ʠ 

ʧʦʜʜʝʨʞʢʠ ʩʠʩʪʝʤ ʮʠʬʨʦʚʦʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʝʪʝʡ, 

ʘʨʭʠʪʝʢʪʫʨʫ ʠ ʪʦʧʦʣʦʛʠʶ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʠ ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ ʠ ʩʝʪʝʡ, ʩʦʟʜʘʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʠ 

ʵʣʝʢʪʨʦʥʥʳʭ ʙʠʙʣʠʦʪʝʢ, ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ 

ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤ, ʩʠʩʪʝʤ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʧʦʜʜʝʨʞʢʠ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʊʨʘʜʠʮʠʦʥʥʦ ʯʘʩʪʴ ʜʦʢʣʘʜʦʚ 

ʧʦʩʚʷʱʝʥʘ ʚʥʝʜʨʝʥʠʶ ʜʦʩʪʠʞʝʥʠʡ ʀʊ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ. 

ʆʨʛʢʦʤʠʪʝʪ ʙʣʘʛʦʜʘʨʠʪ ʈʦʩʩʠʡʩʢʠʡ ʌʦʥʜ ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʭ 

ʀʩʩʣʝʜʦʚʘʥʠʡ ʟʘ ʧʦʜʜʝʨʞʢʫ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʉʀʊʆ2012, 

ʢʦʪʦʨʘ ̫ ʧʦʤʦʛʣʘ ʦʨʛʘʥʠʟʦʚʘʪʴ ʰʠʨʦʢʦʝ ʦʙʩʫʞʜʝʥʠʝ ʥʘʠʙʦʣʝʝ 

ʘʢʪʫʘʣʴʥʳʭ ʚʦʧʨʦʩʦʚ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʧʨʠʚʣʝʢʘʷ ʢ ʥʝʤʫ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠʟ ʨʘʟʥʳʭ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ. 
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ʊɽʍʅʆʃʆɻʀʀ ʋɼɸʃɽʅʅʆɻʆ ɼʆʉʊʋʇɸ ɺ ʉʆɿɼɸʅʀʀ 
ʅɸʋʏʅʆ-ʆɹʈɸɿʆɺɸʊɽʃʔʅʓʍ ʈɽʉʋʈʉʆɺ ʅʆɺʆɻʆ 
ʇʆʂʆʃɽʅʀʗ 

ʂʨʫʢʠʝʨ ʃ.ɸ.*, ʄʫʨʘʪʦʚʘ ɻ.ɺ.*, ʉʘʣʪʳʢʦʚʘ ʅ.ʅ.*, 

ʉʦʣʜʘʪʦʚ ɸ.ɺ.**  

ʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 
*ʖɻʀʅʌʆ, **ʬʠʟʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ  
E-mail: krukier@sfedu.ru, muratova@sfedu.ru, nsaltykova@sfedu.ru, 

soldatov@sfedu.ru 

ɺ ʫʩʣʦʚʠʷʭ ʚʩʝʦʙʱʝʡ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʠ ʧʨʦʥʠʢʥʦʚʝʥʠʷ 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦ ʚʩʝ ʩʬʝʨʳ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ ʦʩʦʙʫʶ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʧʨʦʙʣʝʤʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʩʪʠʞʝʥʠʡ ʥʘʫʢʠ ʚ 

ʧʨʦʮʝʩʩʝ ʧʦʜʛʦʪʦʚʢʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ.  

ɺ ʩʚʷʟʠ ʩʦ ʩʪʨʝʤʠʪʝʣʴʥʳʤ ʩʥʠʞʝʥʠʝʤ ʮʝʥ ʥʘ ʀʥʪʝʨʥʝʪ (ʚ 10 ʨʘʟ ʟʘ 

ʧʷʪʴ ʣʝʪ ʩ 2003 ʧʦ 2008 ʛʛ. [1]) ʦʪʯʝʪʣʠʚʦ ʥʘʙʣʶʜʘʝʪʩʷ ʪʨʝʥʜ ʥʘ ʨʘʟʚʠʪʠʝ 

ʩʝʪʝʚʳʭ ʬʦʨʤ ʦʙʫʯʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ, ʚ ʪʦʤ ʯʠʩʣʝ, ʫʜʘʣʸʥʥʳʡ ʜʦʩʪʫʧ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʢ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʨʝʩʫʨʩʘʤ ʚʝʜʫʱʠʭ ʚʫʟʦʚ ʠ 

ʥʘʫʯʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʩʪʨʘʥʳ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʢʘʢ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ, ʪʘʢ ʠ ʬʠʟʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ (ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ 

ʥʘʫʯʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ).  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʳʝ ʧʨʦʝʢʪʳ ʣʘʙʦʨʘʪʦʨʠʡ (ʠʣʠ 

ʫʯʝʙʥʦ-ʥʘʫʯʥʳʭ ʢʦʤʧʣʝʢʩʦʚ), ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ  ʫʜʘʣʝʥʥʳʡ ʜʦʩʪʫʧ ʢ 

ʥʘʫʯʥʦʤʫ ʦʙʦʨʫʜʦʚʘʥʠʶ, ʨʝʘʣʠʟʦʚʘʥʳ ʠ ʦʙʨʝʣʠ ʜʦʩʪʘʪʦʯʥʫʶ 

ʧʦʧʫʣʷʨʥʦʩʪʴ ʚʦ ʚʩʝʤ ʤʠʨʝ. ʈʦʩʩʠʷ ʪʘʢʞʝ ʘʢʪʠʚʥʦ ʚʢʣʶʯʘʝʪʩʷ ʚ ʵʪʦʪ 

ʧʨʦʮʝʩʩ. ɼʣʷ ʥʘʰʝʡ ʩʪʨʘʥʳ ʜʘʥʥʘʷ ʟʘʜʘʯʘ ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʫʶ 

ʘʢʪʫʘʣʴʥʦʩʪʴ, ʧʦʩʢʦʣʴʢʫ ʫʩʧʝʰʥʘʷ ʝʸ ʨʝʘʣʠʟʘʮʠʷ ʧʦʟʚʦʣʷʝʪ çʜʦʩʪʘʚʠʪʴè 

ʢʘʯʝʩʪʚʝʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʩʘʤʳʝ ʫʜʘʣʝʥʥʳʝ ʨʝʛʠʦʥʳ ʩʪʨʘʥʳ: ʚ 

ʫʩʣʦʚʠʷʭ ʙʦʣʴʰʦʡ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʈʦʩʩʠʠ ʠ 

ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʦ ʝʝ 

ʪʝʨʨʠʪʦʨʠʠ ʣʘʙʦʨʘʪʦʨʠʠ ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ï ʵʪʦ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʘʪʴ 

ʩ ʥʝʤʥʦʛʠʤ ʩʦʭʨʘʥʠʚʰʠʤʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʠʣʠ ʩ 

ʥʦʚʤr, ʩʘʤʳʤ ʩʦʚʨʝʤʝʥʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʚ ʢʨʫʧʥʳʭ 

ʥʘʫʯʥʳʭ ʮʝʥʪʨʘʭ. 

ʆʩʦʙʝʥʥʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ  ʧʨʠʦʙʨʝʪʘʝʪ ʜʣʷ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʙʣʘʩʪʝʡ ʟʥʘʥʠʡ, ʨʘʟʚʠʪʠʝ ʢʦʪʦʨʳʭ ʪʨʝʙʫʝʪ 

ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ, ʟʘʯʘʩʪʫʶ ʫʥʠʢʘʣʴʥʦʛʦ, ʦʙʦʨʫʜʦʚʘʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ 

2008-2011 ʛʦʜʘʭ ʚ ʢʨʫʧʥʳʭ ʚʫʟʘʭ ʈʦʩʩʠʠ, ʷʚʣʷʶʱʠʭʩʷ ʫʯʘʩʪʥʠʢʘʤʠ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʥʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʝʪʠ, ʚ ʨʘʤʢʘʭ ʌʎʇ çʈʘʟʚʠʪʠʝ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʥʘʥʦʠʥʜʫʩʪʨʠʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ 2008-2011 

ʛʦʜʳè ʙʳʣʦ ʨʝʘʣʠʟʦʚʘʥʦ 30 ʧʨʦʝʢʪʦʚ ʧʦ ʩʦʟʜʘʥʠʶ  ʠʥʪʝʨʘʢʪʠʚʥʳʭ 

ʫʯʝʙʥʦ-ʥʘʫʯʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʚ ʨʝʞʠʤʝ ʫʜʘʣʝʥʥʦʛʦ 
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ʜʦʩʪʫʧʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʚʠʨʪʫʘʣʴʥʳʭ ʩʠʤʫʣʷʪʦʨʦʚ. 

ʆʜʠʥ ʠʟ ʪʘʢʠʭ ʧʨʦʝʢʪʦʚ ʙʳʣ ʚʳʧʦʣʥʝʥ ʚ ʖʞʥʦʤ ʬʝʜʝʨʘʣʴʥʦʤ 

ʫʥʠʚʝʨʩʠʪʝʪʝ ʥʘ ʙʘʟʝ ʜʚʫʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ: ʎʂʇ "ʅʘʥʦʨʘʟʤʝʨʥʘʷ 

ʩʪʨʫʢʪʫʨʘ ʚʝʱʝʩʪʚʘ" ʬʠʟʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʖʌʋ, ʠ ʖʞʥʦ-

ʨʦʩʩʠʡʩʢʦʛʦ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʘ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʖʌʋ ʚ ʨʘʤʢʘʭ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʘʢʪʘ ʦʪ 13 ʠʶʣʷ 2011 ʛʦʜʘ ˉ 16.647.12.2043 

çʉʦʟʜʘʥʠʝ ʬʫʥʢʮʠʦʥʠʨʫʶʱʝʛʦ ʚ ʨʝʞʠʤʝ ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ 

ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʫʯʝʙʥʦ-ʥʘʫʯʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʜʠʘʛʥʦʩʪʠʢʠ 3D ʥʘʥʦʨʘʟʤʝʨʥʦʡ ʩʪʨʫʢʪʫʨʳ ʤʘʪʝʨʠʘʣʦʚè.  

ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʫʯʝʙʥʦ-ʥʘʫʯʥʳʡ ʢʦʤʧʣʝʢʩ 

(ʋʅʂ) çʀʥʪʝʨʘʢʪʠʚʥʳʡ ʫʯʝʙʥʦ-ʥʘʫʯʥʳʡ ʢʦʤʧʣʝʢʩ ʩ ʫʜʘʣʝʥʥʳʤ ʜʦʩʪʫʧʦʤ 

ʢ ʩʧʝʢʪʨʦʤʝʪʨʫ Rigaku R-XASè ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʫʜʘʣʸʥʥʳʭ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʜʣʷ ʦʙʫʯʝʥʠʷ 

ʩʪʫʜʝʥʪʦʚ ʠ ʘʩʧʠʨʘʥʪʦʚ ʤʝʪʦʜʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 3D ʥʘʥʦʨʘʟʤʝʨʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʙʘʟʝ ʩʧʝʢʪʨʦʤʝʪʨʘ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʧʦʛʣʦʱʝʥʠʷ 

Rigaku R-XAS [2]. 

ɺ ʦʩʥʦʚʫ  ʨʘʟʨʘʙʦʪʢʠ ʋʅʂ ʣʝʛʣʠ ʪʘʢʠʝ ʢʦʥʮʝʧʪʫʘʣʴʥʳʝ ʧʨʠʥʮʠʧʳ, 

ʢʘʢ ʦʪʢʨʳʪʦʩʪʴ ʠ ʤʦʜʫʣʴʥʳʡ ʧʦʜʭʦʜ. ʗʜʨʦʤ ʫʯʝʙʥʦ-ʥʘʫʯʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʷʚʣʷʝʪʩʷ ʫʥʠʢʘʣʴʥʦʝ ʥʘʫʯʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ï ʠʟʛʦʪʦʚʣʝʥʥʳʡ ʧʦ 

ʩʧʝʮʠʘʣʴʥʦʤʫ ʟʘʢʘʟʫ ʖʌʋ ʷʧʦʥʩʢʦʡ ʢʦʤʧʘʥʠʝʡ Rigaku ʣʘʙʦʨʘʪʦʨʥʳʡ 

ʩʧʝʢʪʨʦʤʝʪʨ-ʤʦʥʦʭʨʦʤʘʪʦʨ ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʪʦʥʢʦʡ ʩʪʨʫʢʪʫʨʳ ʩʧʝʢʪʨʦʚ 

ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʧʦʛʣʦʱʝʥʠʷ Rigaku R-XAS ʩ ʫʧʨʘʚʣʷʶʱʠʤ 

ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʦʤ T-Edge Mini, ʥʘ ʢʦʪʦʨʦʤ ʧʨʦʠʩʭʦʜʠʪ ʨʝʘʣʴʥʳʡ 

ʵʢʩʧʝʨʠʤʝʥʪ. 

ʇʨʦʛʨʘʤʤʥʦ ʋʅʂ ʨʝʘʣʠʟʦʚʘʥ ʚ ʚʠʜʝ ʩʘʡʪʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʧʦ 

ʘʜʨʝʩʫ http://nanospectr.sfedu.ru. ʅʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, 

ʚʭʦʜʷʱʠʤʠ ʚ ʩʦʩʪʘʚ ʋʅʂ, ʷʚʣʷʶʪʩʷ:  

ï ʩʠʩʪʝʤʘ ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʨʘʙʦʪʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩ 
ʧʨʠʙʦʨʦʤ ʯʝʨʝʟ ʚʝʙ-ʙʨʘʫʟʝʨ; 

ï ʢʦʣʣʝʢʮʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʥʘʛʣʷʜʥʦ 

ʠʣʣʶʩʪʨʠʨʫʶʱʠʭ ʧʨʦʮʝʩʩʳ, ʧʨʦʪʝʢʘʶʱʠʝ ʚ ʥʘʥʦʦʙʲʝʢʪʘʭ, ʠ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʧʨʠʥʮʠʧʳ, ʣʝʞʘʱʠʝ ʚ ʦʩʥʦʚʝ ʨʘʙʦʪʳ ʧʨʠʙʦʨʘ;  

ï ʩʠʤʫʣʷʪʦʨ - ʚʠʨʪʫʘʣʴʥʳʡ ʘʥʘʣʦʛ ʩʧʝʢʪʨʦʤʝʪʨʘ Rigaku R-XAS, 

ʤʦʜʝʣʠʨʫʶʱʠʡ ʦʩʥʦʚʥʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 3D ʥʘʥʦʨʘʟʤʝʨʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʦʩʥʦʚʝ XAFS ï ʩʧʝʢʪʨʦʩʢʦʧʠʠ; 

ï ʙʘʟʘ ʜʘʥʥʳʭ (ɹɼ) ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʧʨʦʚʝʜʝʥʥʳʭ ʥʘ  

ʩʧʝʢʪʨʦʤʝʪʨʝ Rigaku R-XAS. 

ɺ ʢʘʯʝʩʪʚʝ ʠʥʪʝʨʬʝʡʩʘ ʩʠʩʪʝʤʳ ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʚ ʋʅʂ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʧʝʮʠʘʣʴʥʦʝ ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ  

TeamViewer. ʉʝʨʚʝʨʥʘʷ ʢʦʤʧʦʥʝʥʪʘ TeamViewer ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʠ 

ʟʘʧʫʩʢʘʝʪʩʷ ʥʘ ʫʧʨʘʚʣʷʶʱʝʤ ʢʦʤʧʴʶʪʝʨʝ ʩʧʝʢʪʨʦʤʝʪʨʘ, ʘ ʢʣʠʝʥʪʩʢʠʡ 

ʤʦʜʫʣʴ ʟʘʧʫʩʢʘʝʪʩʷ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʉʠʩʪʝʤʘ ʫʜʘʣʝʥʥʦʛʦ 

http://nanospectr.sfedu.ru/
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ʜʦʩʪʫʧʘ ʢ ʩʧʝʢʪʨʦʤʝʪʨʫ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʚ ʜʚʫʭ ʨʝʞʠʤʘʭ: ʫʜʘʣʝʥʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʫʧʨʘʚʣʷʶʱʠʤ ʢʦʤʧʴʶʪʝʨʦʤ ʩʧʝʢʪʨʦʤʝʪʨʘ; ʠ ʚ ʨʝʞʠʤʝ 

ʤʫʣʴʪʠʤʝʜʠʘ-ʜʝʤʦʥʩʪʨʘʮʠʠ  (ʦʙʫʯʝʥʠʝ ʠʣʠ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʭʦʜʦʤ 

ʵʢʩʧʝʨʠʤʝʥʪʘ, ʙʝʟ ʜʦʩʪʫʧʘ ʢ ʫʧʨʘʚʣʷʶʱʝʤʫ ʢʦʤʧʴʶʪʝʨʫ). ɺ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʚʳʙʨʘʥʥʦʛʦ ʨʝʞʠʤʘ ʚ ʢʘʯʝʩʪʚʝ ʢʣʠʝʥʪʩʢʦʛʦ ʤʦʜʫʣʷ ʠʩʧʦʣʴʟʫʝʪʩʷ 

TeamViewer - ʜʣʷ ʧʦʣʥʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ, ʣʠʙʦ 

TeamViewer QuickJoin - ʜʣʷ ʤʫʣʴʪʠʤʝʜʠʘ-ʜʝʤʦʥʩʪʨʘʮʠʠ.  

ɺʚʠʜʫ ʩʣʦʞʥʦʩʪʠ ʠ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʨʝʘʣʴʥʳʡ 

ʵʢʩʧʝʨʠʤʝʥʪ ʥʘ ʩʧʝʢʪʨʦʤʝʪʨʝ Rigaku R-XAS ʚʩʝʛʜʘ ʧʨʦʚʦʜʠʪʩʷ ʧʦʜ 

ʢʦʥʪʨʦʣʝʤ ʦʧʝʨʘʪʦʨʘ. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʝʘʣʴʥʦʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʝʦʙʭʦʜʠʤʦ ʟʘʢʣʶʯʠʪʴ ʜʦʛʦʚʦʨ ʠ ʚʳʧʦʣʥʠʪʴ ʪʨʝʙʦʚʘʥʠʷ 

ʨʝʛʣʘʤʝʥʪʘ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʋʅʂ.  

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʣʷ ʢʘʞʜʦʡ 

ʩʝʩʩʠʠ ʫʜʘʣʝʥʥʦʛʦ ʧʦʜʢʣʶʯʝʥʠʷ  ʛʝʥʝʨʠʨʫʝʪʩʷ ʫʥʠʢʘʣʴʥʳʡ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʠ ʧʘʨʦʣʴ ʩʝʩʩʠʠ. ʂʘʞʜʘʷ ʩʝʩʩʠʷ ʠʩʧʦʣʴʟʫʝʪ ʧʦʣʥʦʩʪʴʶ 

ʟʘʱʠʱʸʥʥʳʡ ʢʘʥʘʣ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 

ʅʘ ʩʘʡʪʝ ʋʅʂ ʨʘʟʤʝʱʝʥʳ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʚ ʚʠʜʝ 

ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʫʯʘʶʱʠʭ ʤʦʜʫʣʝʡ, ʧʦʩʚʷʱʝʥʥʳʭ ʚʦʧʨʦʩʘʤ 

ʩʧʝʢʪʨʦʩʢʦʧʠʠ. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʤʦʜʫʣʠ 

ʩʦʜʝʨʞʘʪ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʚ ʚʠʜʝ ʣʝʢʮʠʡ,  ʣʘʙʦʨʘʪʦʨʥʳʝ ʨʘʙʦʪʳ ʠ 

ʪʝʩʪʳ ʨʫʙʝʞʥʦʛʦ ʢʦʥʪʨʦʣʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʩʪʫʜʝʥʪʘʤ ʟʥʘʢʦʤʠʪʴʩʷ ʩ 

ʫʩʪʨʦʡʩʪʚʦʤ ʧʨʠʙʦʨʘ, ʧʨʠʥʮʠʧʘʤʠ ʝʛʦ ʨʘʙʦʪʳ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ 

ʦʧʝʨʘʮʠʡ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʂʘʞʜʳʡ ʠʟ ʤʦʜʫʣʝʡ ʩʦʜʝʨʞʠʪ ʛʣʦʩʩʘʨʠʡ ʠ 

ʩʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ ʜʣʷ ʧʦʠʩʢʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʨʝʥʪʛʝʥʦʚʩʢʦʡ ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʧʦʛʣʦʱʝʥʠʷ ʠ ʦʩʦʙʝʥʥʦʩʪʷʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʩʧʝʢʪʨʦʚ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʧʦʛʣʦʱʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʪʘʢʞʝ 

ʚʠʜʝʦ-ʣʝʢʮʠʠ, ʧʦʩʚʷʱʸʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʷʤ ʫʩʪʨʦʡʩʪʚʘ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ 

ʩʧʝʢʪʨʦʤʝʪʨʘ Rigaku R-XAS. 

ɺʘʞʥʦʡ ʯʘʩʪʴʶ ʋʅʂ ʷʚʣʷʝʪʩʷ ʢʦʤʧʴʶʪʝʨʥʳʡ ʩʠʤʫʣʷʪʦʨ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʧʝʨʩʦʥʘʣʴʥʦʤ ʢʦʤʧʴʶʪʝʨʝ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʫʥʠʢʘʣʴʥʦʛʦ ʥʘʫʯʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. ɺʩʣʝʜʩʪʚʠʝ ʪʦʛʦ, ʯʪʦ ʚʠʨʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ ʩʧʝʢʪʨʦʤʝʪʨʘ 

Rigaku R-XAS ʠʤʝʝʪ ʬʦʪʦʛʨʘʬʠʯʝʩʢʦʝ ʩʭʦʜʩʪʚʦ ʩ ʨʝʘʣʴʥʳʤ ʧʨʠʙʦʨʦʤ, 

ʩʠʤʫʣʷʪʦʨ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʜʣʷ ʦʪʨʘʙʦʪʢʠ 

ʨʘʙʦʯʠʭ ʥʘʚʳʢʦʚ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʙʦʨʦʤ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ 

ʠʩʩʣʝʜʦʚʘʪʝʣʶ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʝʘʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʥʘ ʫʥʠʢʘʣʴʥʦʤ 

ʥʘʫʯʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ. ʉʠʤʫʣʷʪʦʨ, ʠʩʧʦʣʴʟʫʷ 3D-ʛʨʘʬʠʢʫ ʠ ʘʥʠʤʘʮʠʶ 

ʨʝʘʣʠʩʪʠʯʥʦ ʠʤʠʪʠʨʫʝʪ ʨʘʙʦʪʫ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʤʦʜʝʣʠʨʫʝʪ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʚʠʟʫʘʣʠʟʠʨʫʝʪ ʧʨʦʮʝʩʩʳ, 

ʧʨʦʠʩʭʦʜʷʱʠʝ ʚʥʫʪʨʠ ʧʨʠʙʦʨʘ.  

ɼʣʷ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ, ʭʨʘʥʝʥʠʷ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷʤ 

ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʭʦʜʝ ʨʝʘʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʧʨʦʚʝʜʝʥʥʳʭ ʥʘ 

http://ru.wikipedia.org/wiki/Навык
http://ru.wikipedia.org/wiki/Управление
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ʩʧʝʢʪʨʦʤʝʪʨʝ Rigaku R-XAS, ʚ ʋʅʂ ʩʦʟʜʘʥʘ ʙʘʟʘ ʜʘʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ʆʩʥʦʚʥʳʤʠ ʩʫʱʥʦʩʪʷʤʠ ʵʪʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʷʚʣʷʶʪʩʷ 

ʪʘʙʣʠʮʳ: ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʘʛʨʝʛʘʪʥʳʭ ʩʦʩʪʦʷʥʠʡ ʠ ʪʠʧʦʚ ʤʘʪʝʨʠʘʣʦʚ. ɼʣʷ 

ʢʘʞʜʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ɹɼ ʭʨʘʥʷʪʩʷ ʪʘʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʢʘʢ: ʘʛʨʝʛʘʪʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʦʙʨʘʟʮʘ; ʥʘʥʦʨʘʟʤʝʨʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚʝʱʝʩʪʚʘ; ʭʠʤʠʯʝʩʢʘʷ 

ʬʦʨʤʫʣʘ ʦʙʨʘʟʮʘ; ʢʨʘʡ ʧʦʛʣʦʱʝʥʠʷ; ʜʘʪʘ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ; 

ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ; ʚʠʟʫʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʦʙʨʘʟʮʘ; 

ʬʦʪʦʛʨʘʬʠʷ ʦʙʨʘʟʮʘ; ʨʝʟʫʣʴʪʠʨʫʶʱʠʡ ʬʘʡʣ ʜʘʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘ; 

ʢʘʨʪʠʥʢʘ ʩʧʝʢʪʨʘ. ɹʘʟʘ ʜʘʥʥʳʭ ʨʝʘʣʠʟʦʚʘʥʘ ʚ ʉʋɹɼ MySQL. ʀʥʪʝʨʬʝʡʩ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʝʙ-ʩʝʨʚʝʨʘ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʤ ʷʟʳʢʦʤ SQL. 

ɼʦʩʪʫʧ ʢ ʩʘʡʪʫ ʋʅʂ ʷʚʣʷʝʪʩʷ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʤ. 

ʅʝʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʦʛʨʘʥʠʯʝʥʥʳʡ 

ʜʦʩʪʫʧ ʢ ʠʥʬʦʨʤʘʮʠʠ: ʠʤ ʜʦʩʪʫʧʥʳ ʪʦʣʴʢʦ ʨʘʟʜʝʣʳ ʦ ʮʝʣʷʭ ʠ 

ʠʩʧʦʣʥʠʪʝʣʷʭ ʧʨʦʝʢʪʘ; ʦʙʱʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʧʝʢʪʨʦʤʝʪʨʝ Rigaku R-XAS; 

ʢʦʥʪʘʢʪʥʘʷ ʠʥʬʦʨʤʘʮʠʷ. ɺʩʝ ʦʩʥʦʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʋʅʂ (ʦʙʫʯʝʥʠʝ, 

ʧʨʦʚʝʜʝʥʠʝ ʚʠʨʪʫʘʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʥʘ ʩʠʤʫʣʷʪʦʨʝ, ʧʨʦʚʝʜʝʥʠʝ 

ʨʝʘʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚ ʨʝʞʠʤʝ ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ) ʜʦʩʪʫʧʥʳ ʪʦʣʴʢʦ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ. 

ʉʦʪʨʫʜʥʠʯʝʩʪʚʦ ʬʠʟʠʢʦʚ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʖʌʋ ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʧʦʟʚʦʣʠʣʦ ʩʦʟʜʘʪʴ 

ʩʦʚʨʝʤʝʥʥʳʡ ʫʯʝʙʥʦ-ʥʘʫʯʥʳʡ ʢʦʤʧʣʝʢʩ, http://nanospectr.sfedu.ru, 

ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʡ  ʫʜʘʣʝʥʥʳʡ ʜʦʩʪʫʧ ʢ ʫʥʠʢʘʣʴʥʦʤʫ ʥʘʫʯʥʦʤʫ 

ʦʙʦʨʫʜʦʚʘʥʠʶ (ʝʜʠʥʩʪʚʝʥʥʦʤʫ ʚ ɽʚʨʦʧʝ ʩʧʝʢʪʨʦʤʝʪʨʫ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ 

ʧʦʛʣʦʱʝʥʠʷ Rigaku R-XAS) ʠ ʧʦʟʚʦʣʷʶʱʠʡ  ʧʨʦʚʦʜʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ 3D 

ʥʘʥʦʨʘʟʤʝʨʥʦʡ ʩʪʨʫʢʪʫʨʳ ʤʘʪʝʨʠʘʣʦʚ ʰʠʨʦʢʦʤʫ ʢʨʫʛʫ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠʟ 

ʨʘʟʣʠʯʥʳʭ ʥʘʫʯʥʳʭ ʮʝʥʪʨʦʚ ʠ ʚʫʟʦʚ.  
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ɺ ʜʦʢʣʘʜʝ ʦʧʠʩʳʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʟʘʜʘʯʥʠʢʘ 

Programming Taskbook ʜʣʷ ʷʟʳʢʘ Python. ɼʘʥʥʳʡ ʷʟʳʢ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʠ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʦʙʫʯʝʥʠʠ ʦʩʥʦʚʘʤ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ [1]. Python ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʧʦʵʪʦʤʫ ʩʨʝʜʩʪʚʘ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʝʛʦ ʠʟʫʯʝʥʠʷ, ʷʚʣʷʶʪʩʷ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ ʠ ʜʣʷ ʚʳʩʰʝʡ ʰʢʦʣʳ. 

ʕʣʝʢʪʨʦʥʥʳʡ ʟʘʜʘʯʥʠʢ Programming Taskbook ʦʨʛʘʥʠʟʦʚʘʥ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʯʪʦ ʝʛʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʷʟʳʢʦʚ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʚʩʪʨʘʠʚʘʥʠʷ ʚ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʳ [2, 3]. 

ʅʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʪʘʢʦʛʦ ʚʩʪʨʘʠʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʥʘʣʠʯʠʝ ʚ ʷʟʳʢʝ ʩʨʝʜʩʪʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʦʜʢʣʶʯʘʪʴ ʚʥʝʰʥʠʝ 

ʜʠʥʘʤʠʯʝʩʢʠʝ ʙʠʙʣʠʦʪʝʢʠ. ɺ ʨʝʘʣʠʟʘʮʠʠ ʷʟʳʢʘ Python ʜʣʷ ʩʠʩʪʝʤʳ 

Windows ʠʤʝʝʪʩʷ ʤʦʜʫʣʴ ctypes, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʥʝʦʙʭʦʜʠʤʳʝ ʩʨʝʜʩʪʚʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʚʥʝʰʥʠʤʠ ʙʠʙʣʠʦʪʝʢʘʤʠ. ʉ ʧʦʤʦʱʴʶ ʩʨʝʜʩʪʚ ʵʪʦʛʦ 

ʤʦʜʫʣʷ ʙʳʣʠ ʨʝʘʣʠʟʦʚʘʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʟʘʜʘʯʥʠʢʘ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʚʳʧʦʣʥʷʪʴ ʟʘʜʘʥʠʷ ʥʘ ʷʟʳʢʝ Python. ʅʦʚʳʝ ʢʦʤʧʦʥʝʥʪʳ 

ʦʬʦʨʤʣʝʥʳ ʚ ʚʠʜʝ ʢʦʤʧʣʝʢʩʘ Programming Taskbook for Python, ʢʦʪʦʨʳʡ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʜʣʷ ʠʟʫʯʝʥʠʷ ʦʩʥʦʚ ʷʟʳʢʘ Python, ʪʘʢ ʠ ʜʣʷ 

ʦʩʚʦʝʥʠʷ ʝʛʦ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʙʨʘʙʦʪʢʦʡ ʢʦʨʪʝʞʝʡ (tuple), 

ʩʧʠʩʢʦʚ (list), ʩʪʨʦʢ ʠ ʬʘʡʣʦʚ. ʂʦʤʧʣʝʢʩ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʚʝʨʩʠʠ ʷʟʳʢʘ 

Python 2.5, 2.6, 2.7 ʠ 3.2 ʠ ʜʦʣʞʝʥ ʧʨʠʤʝʥʷʪʴʩʷ ʩʦʚʤʝʩʪʥʦ ʩ ʙʘʟʦʚʳʤ 

ʚʘʨʠʘʥʪʦʤ ʟʘʜʘʯʥʠʢʘ Programming Taskbook, ʥʘʯʠʥʘʷ ʩ ʚʝʨʩʠʠ 4.10.  

ʉʠʥʪʘʢʩʠʩ ʷʟʳʢʘ Python ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʯʝʥʴ ʢʦʨʦʪʢʠʝ 

ʧʨʦʛʨʘʤʤʳ-ʟʘʛʦʪʦʚʢʠ ʜʣʷ ʣʶʙʦʛʦ ʫʯʝʙʥʦʛʦ ʟʘʜʘʥʠʷ. ʅʘʧʨʠʤʝʨ, ʟʘʛʦʪʦʚʢʘ 

ʜʣʷ ʧʝʨʚʦʛʦ ʟʘʜʘʥʠʷ ʠʟ ʛʨʫʧʧʳ Begin ʠʤʝʝʪ ʚʠʜ: 
# -*- coding: cp1251 -*- 
from pt4 import * 
task("Begin1") 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʟʘʛʦʪʦʚʦʢ ʧʨʝʜʥʘʟʥʘʯʝʥ ʩʪʘʥʜʘʨʪʥʳʡ ʤʦʜʫʣʴ ʟʘʜʘʯʥʠʢʘ 

PT4Load. ʇʨʠ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʣʷ ʷʟʳʢʘ Python ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʟʘʧʫʩʢʘʝʪʩʷ ʧʨʦʛʨʘʤʤʥʘʷ ʩʨʝʜʘ IDLE, ʚʭʦʜʷʱʘʷ ʚ ʩʦʩʪʘʚ ʩʠʩʪʝʤʳ Python 

ʜʣʷ Windows, ʠ ʚ ʥʝʝ ʩʨʘʟʫ ʟʘʛʨʫʞʘʝʪʩʷ ʩʦʟʜʘʥʥʘʷ ʟʘʛʦʪʦʚʢʘ. ɺ 

ʧʨʦʛʨʘʤʤʝ, ʚʳʧʦʣʥʷʶʱʝʡ ʟʘʜʘʥʠʝ ʥʘ ʷʟʳʢʝ Python, ʢʘʢ ʠ ʚ ʧʨʦʛʨʘʤʤʘʭ ʥʘ 

ʜʨʫʛʠʭ ʷʟʳʢʘʭ, ʥʝʦʙʭʦʜʠʤʦ ʨʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ (ʜʘʥʥʳʝ 

ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʟʘʜʘʯʥʠʢʦʤ), ʦʙʨʘʙʦʪʢʫ ʵʪʠʭ ʜʘʥʥʳʭ ʠ ʚʳʚʦʜ 
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ʨʝʟʫʣʴʪʘʪʦʚ; ʧʨʠ ʵʪʦʤ ʟʘʜʘʯʥʠʢ ʧʨʦʚʝʨʷʝʪ ʧʨʘʚʠʣʴʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʠ 

ʦʪʦʙʨʘʞʘʝʪ ʥʘ ʵʢʨʘʥʝ ʚʩʝ ʜʘʥʥʳʝ, ʩʚʷʟʘʥʥʳʝ ʩ ʟʘʜʘʥʠʝʤ. 

ʇʨʠ ʘʜʘʧʪʘʮʠʠ ʟʘʜʘʯʥʠʢʘ ʢ ʷʟʳʢʫ Python ʙʳʣʦ ʫʯʪʝʥʦ, ʯʪʦ Python 

ʷʚʣʷʝʪʩʷ ʷʟʳʢʦʤ ʩ ʜʠʥʘʤʠʯʝʩʢʦʡ ʪʠʧʠʟʘʮʠʝʡ, ʧʨʠ ʢʦʪʦʨʦʡ ʥʝ ʪʨʝʙʫʝʪʩʷ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʦʧʠʩʘʥʠʷ ʧʝʨʝʤʝʥʥʳʭ (ʪʠʧ ʧʝʨʝʤʝʥʥʦʡ ʦʧʨʝʜʝʣʷʝʪʩʷ, 

ʢʦʛʜʘ ʝʡ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝ). ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʘʢʦʡ ʤʦʜʝʣʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʚ ʟʘʜʘʯʥʠʢ ʜʣʷ ʷʟʳʢʘ 

Python ʙʳʣʘ ʚʢʣʶʯʝʥʘ çʫʥʠʚʝʨʩʘʣʴʥʘʷè ʬʫʥʢʮʠʷ ʚʚʦʜʘ get(), 

ʚʦʟʚʨʘʱʘʶʱʘʷ ʦʯʝʨʝʜʥʦʡ ʵʣʝʤʝʥʪ ʣʶʙʦʛʦ ʙʘʟʦʚʦʛʦ ʪʠʧʘ (int, float, bool, 

string) ʠʟ ʥʘʙʦʨʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ. ʋʥʠʚʝʨʩʘʣʴʥʦʡ ʷʚʣʷʝʪʩʷ ʠ ʬʫʥʢʮʠʷ 

ʚʳʚʦʜʘ put, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʣʶʙʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʘʨʘʤʝʪʨʦʚ 

ʣʶʙʳʭ ʙʘʟʦʚʳʭ ʪʠʧʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʢʘʯʝʩʪʚʝ ʧʘʨʘʤʝʪʨʦʚ ʬʫʥʢʮʠʠ put 

ʤʦʞʥʦ ʫʢʘʟʳʚʘʪʴ ʢʦʨʪʝʞʠ ʠ ʩʧʠʩʢʠ. 

ʂʦʤʧʣʝʢʩ Programming Taskbook for Python ʚʢʣʶʯʘʝʪ 850 ʟʘʜʘʥʠʡ ʠʟ 

16 ʛʨʫʧʧ, ʚʭʦʜʷʱʠʭ ʚ ʙʘʟʦʚʳʡ ʥʘʙʦʨ ʟʘʜʘʯʥʠʢʘ: Begin, Integer, Boolean, If , 

Case, For, While, Func, Series, Minmax, Array, Matrix, String, File, Text, 

Recur. ʉ ʧʦʤʦʱʴʶ ʢʦʥʩʪʨʫʢʪʦʨʘ ʫʯʝʙʥʳʭ ʟʘʜʘʥʠʡ PT4TaskMaker, 

ʚʭʦʜʷʱʝʛʦ ʚ ʩʦʩʪʘʚ ʟʘʜʘʯʥʠʢʘ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʤʦʞʝʪ ʩʦʟʜʘʚʘʪʴ ʥʦʚʳʝ 

ʛʨʫʧʧʳ ʟʘʜʘʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʧʝʮʠʘʣʴʥʦ ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʷʟʳʢʘ 

Python. 

ʇʦʜʨʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʤʧʣʝʢʩʘ Programming 

Taskbook for Python ʩ ʧʨʠʤʝʨʘʤʠ ʚʳʧʦʣʥʝʥʠʷ ʪʠʧʦʚʳʭ ʟʘʜʘʥʠʡ ʜʦʩʪʫʧʥʘ 

ʥʘ ʚʝʙ-ʩʘʡʪʝ ʟʘʜʘʯʥʠʢʘ ptaskbook.com. 
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ɼʦʢʣʘʜ ʧʦʩʚʷʱʝʥ ʥʦʚʳʤ ʚʦʟʤʦʞʥʦʩʪʷʤ ʩʝʪʝʚʦʡ ʪʝʩʪʠʨʫʶʱʝʡ 

ʩʠʩʪʝʤʳ MetaTest [1], ʧʦʟʚʦʣʷʶʱʝʡ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʪʝʩʪʠʨʦʚʘʥʠʝ ʧʦ 

ʨʘʟʣʠʯʥʳʤ ʜʠʩʮʠʧʣʠʥʘʤ. ɻʣʘʚʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ 

ʷʚʣʷʝʪʩʷ ʩʣʫʯʘʡʥʘʷ ʛʝʥʝʨʘʮʠʷ ʥʘʙʦʨʘ ʚʘʨʠʘʥʪʦʚ ʧʨʘʚʠʣʴʥʦʛʦ ʦʪʚʝʪʘ  

ʠ ʵʣʝʤʝʥʪʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʬʦʨʤʫʣʠʨʦʚʢʫ ʪʝʩʪʦʚʦʛʦ ʟʘʜʘʥʠʷ. 

ʉʠʩʪʝʤʘ MetaTest ʩʥʘʙʞʝʥʘ ʤʦʜʫʣʝʤ ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʘʚʪʦʨʠʟʘʮʠʠ. 

ʇʦʣʴʟʦʚʘʪʝʣʠ ʜʝʣʷʪʩʷ ʥʘ ʦʧʝʨʘʪʦʨʦʚ, ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ ʫʯʘʱʠʭʩʷ. 

ʆʧʝʨʘʪʦʨʳ ʦʙʣʘʜʘʶʪ ʧʨʘʚʘʤʠ ʨʝʛʠʩʪʨʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʫʯʘʱʠʝʩʷ 

ʤʦʛʫʪ ʧʨʦʭʦʜʠʪʴ ʪʝʩʪʠʨʦʚʘʥʠʝ ʠ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʩʚʦʠ ʨʝʟʫʣʴʪʘʪʳ, 

ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʩʪʨʘʠʚʘʪʴ ʩʮʝʥʘʨʠʠ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʜʣʷ ʛʨʫʧʧ ʠʣʠ ʦʪʜʝʣʴʥʳʭ ʫʯʘʱʠʭʩʷ. 

ɺ ʥʦʚʦʡ ʚʝʨʩʠʠ ʩʠʩʪʝʤʳ ʨʘʩʰʠʨʝʥ ʥʘʙʦʨ ʧʘʨʘʤʝʪʨʦʚ, ʟʘʜʘʶʱʠʭ 

ʩʮʝʥʘʨʠʡ ʪʝʩʪʠʨʦʚʘʥʠʷ. ʇʨʝʧʦʜʘʚʘʪʝʣʴ ʤʦʞʝʪ ʚʳʙʨʘʪʴ ʪʨʝʙʫʝʤʫʶ ʛʨʫʧʧʫ 

ʪʝʩʪʦʚ, ʦʛʨʘʥʠʯʠʪʴ ʚʨʝʤʷ ʥʘ ʧʨʦʭʦʞʜʝʥʠʝ ʚʩʝʛʦ ʪʝʩʪʘ ʠ/ʠʣʠ ʥʘ 

ʚʳʧʦʣʥʝʥʠʝ ʦʪʜʝʣʴʥʦʛʦ ʟʘʜʘʥʠʷ, ʚʢʣʶʯʠʪʴ ʚ ʩʮʝʥʘʨʠʡ ʪʦʣʴʢʦ ʯʘʩʪʴ 

ʟʘʜʘʥʠʡ ʠʟ ʚʳʙʨʘʥʥʦʡ ʛʨʫʧʧʳ, ʫʩʪʘʥʦʚʠʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʠʣʠ 

ʩʣʫʯʘʡʥʳʡ ʧʦʨʷʜʦʢ ʚʳʙʦʨʘ ʟʘʜʘʥʠʡ. ɺʦʟʤʦʞʝʥ ʪʨʘʜʠʮʠʦʥʥʳʡ ʚʘʨʠʘʥʪ 

ʢʦʥʬʠʛʫʨʘʮʠʠ ʪʝʩʪʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʢʘʞʜʦʝ ʟʘʜʘʥʠʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʜʠʥ ʨʘʟ, 

ʠ ʚʘʨʠʘʥʪ, ʧʨʠ ʢʦʪʦʨʦʤ ʚʩʝ ʟʘʜʘʥʠʷ ʧʝʨʝʙʠʨʘʶʪʩʷ ʮʠʢʣʠʯʝʩʢʠ, ʧʦʢʘ ʥʝ 

ʠʩʪʝʯʝʪ ʦʙʱʝʝ ʚʨʝʤʷ ʪʝʩʪʠʨʦʚʘʥʠʷ (ʧʨʠ ʵʪʦʤ ʟʘʜʘʥʠʷ ʥʝ ʙʫʜʫʪ 

ʧʦʚʪʦʨʷʪʴʩʷ, ʧʦʩʢʦʣʴʢʫ ʬʦʨʤʫʣʠʨʦʚʢʘ ʢʘʞʜʦʛʦ ʪʝʩʪʦʚʦʛʦ ʟʘʜʘʥʠʷ ʚ 

ʩʠʩʪʝʤʝ MetaTest ʩʦʜʝʨʞʠʪ ʚʘʨʠʘʪʠʚʥʫʶ ʯʘʩʪʴ, ʚʳʙʠʨʘʝʤʫʶ ʩʣʫʯʘʡʥʳʤ 

ʦʙʨʘʟʦʤ ʚʦ ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ ʪʝʩʪʘ). ʇʦ ʫʤʦʣʯʘʥʠʶ ʩʠʩʪʝʤʘ ʦʪʦʙʨʘʞʘʝʪ 

ʧʨʘʚʠʣʴʥʳʡ ʦʪʚʝʪ ʜʣʷ ʪʦʣʴʢʦ ʯʪʦ ʚʳʧʦʣʥʝʥʥʦʛʦ ʟʘʜʘʥʠʷ, ʦʜʥʘʢʦ 

ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʤʦʞʝʪ ʟʘʙʣʦʢʠʨʦʚʘʪʴ ʵʪʫ ʚʦʟʤʦʞʥʦʩʪʴ. ʇʨʝʧʦʜʘʚʘʪʝʣʴ 

ʤʦʞʝʪ ʪʘʢʞʝ ʦʛʨʘʥʠʯʠʪʴ ʯʠʩʣʦ ʧʦʧʳʪʦʢ ʧʨʦʭʦʞʜʝʥʠʷ ʪʝʩʪʘ ʫʯʘʱʠʤʩʷ.  

ɺ ʢʦʥʩʪʨʫʢʪʦʨ ʪʝʩʪʦʚ ʜʦʙʘʚʣʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʚʢʣʶʯʝʥʠʷ ʚ 

ʬʦʨʤʫʣʠʨʦʚʢʫ ʛʨʘʬʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ (ʨʠʩʫʥʢʦʚ, ʜʠʘʛʨʘʤʤ ʠ ʪ. ʜ.). 

ʈʘʟʨʘʙʦʪʘʥ çʦʙʣʝʛʯʝʥʥʳʡè ʚʘʨʠʘʥʪ ʢʦʥʩʪʨʫʢʪʦʨʘ ʪʝʩʪʦʚ ð ʧʨʦʛʨʘʤʤʘ 

MetaTest Builder, ʧʦʟʚʦʣʷʶʱʘʷ ʬʦʨʤʠʨʦʚʘʪʴ ʩʚʦʜʥʳʝ ʥʘʙʦʨʳ ʠʟ 

ʠʤʝʶʱʠʭʩʷ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ, ʥʝ ʧʨʠʙʝʛʘʷ ʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ: 

ʧʨʝʧʦʜʘʚʘʪʝʣʶ ʜʦʩʪʘʪʦʯʥʦ ʫʢʘʟʘʪʴ ʚ ʠʥʪʝʨʘʢʪʠʚʥʦʤ ʨʝʞʠʤʝ ʥʦʤʝʨʘ 

ʥʫʞʥʳʭ ʟʘʜʘʥʠʡ ʠʟ ʠʤʝʶʱʠʭʩʷ ʛʨʫʧʧ, ʧʦʩʣʝ ʯʝʛʦ ʧʨʦʛʨʘʤʤʘ ʩʛʝʥʝʨʠʨʫʝʪ 
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ʜʠʥʘʤʠʯʝʩʢʫʶ ʙʠʙʣʠʦʪʝʢʫ ʩ ʥʦʚʦʡ ʛʨʫʧʧʦʡ ʪʝʩʪʦʚ, ʚʢʣʶʯʘʶʱʝʡ ʚʩʝ 

ʪʨʝʙʫʝʤʳʝ ʟʘʜʘʥʠʷ. ɺ ʧʨʦʛʨʘʤʤʝ MetaTest Builder ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʪʘʢʞʝ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʥʘʙʦʨʦʚ ʪʝʩʪʦʚ ʚ ʚʠʜʝ html-ʬʘʡʣʦʚ. ʀʩʧʦʣʴʟʫʷ 

ʙʫʤʘʞʥʳʝ ʢʦʧʠʠ ʵʪʠʭ ʬʘʡʣʦʚ, ʤʦʞʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʪʝʩʪʠʨʦʚʘʥʠʝ ʙʝʟ 

ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʴʶʪʝʨʦʚ. ʇʨʠ ʵʪʦʤ, ʙʣʘʛʦʜʘʨʷ ʚʘʨʠʘʪʠʚʥʦʩʪʠ ʪʝʩʪʦʚʳʭ 

ʟʘʜʘʥʠʡ, ʚʩʝ ʩʦʟʜʘʥʥʳʝ ʪʝʩʪʦʚʳʝ ʥʘʙʦʨʳ ʙʫʜʫʪ ʨʘʟʣʠʯʥʳʤʠ.  

ɼʣʷ ʩʠʩʪʝʤʳ MetaTest ʨʘʟʨʘʙʦʪʘʥ ʥʘʙʦʨ ʠʟ 150 ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʢ ɽɻʕ ʧʦ ʧʨʝʜʤʝʪʫ çʀʥʬʦʨʤʘʪʠʢʘ ʠ 

ʀʂʊè. ɿʘʜʘʥʠʷ ʩʚʷʟʘʥʳ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʪʝʤʘʤʠ ɽɻʕ: 

¶ çʀʟʤʝʨʝʥʠʝ ʠ ʢʦʜʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠè (25 ʟʘʜʘʥʠʡ), 

¶ çʉʠʩʪʝʤʳ ʩʯʠʩʣʝʥʠʷè (20 ʟʘʜʘʥʠʡ), 

¶ çʂʦʜʠʨʦʚʘʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʠ ʠʭ ʘʥʘʣʠʟè (14 ʟʘʜʘʥʠʡ), 

¶ çʆʩʥʦʚʳ ʣʦʛʠʢʠè (18 ʟʘʜʘʥʠʡ), 

¶ çʌʘʡʣʳ ʠ ʬʘʡʣʦʚʳʝ ʩʠʩʪʝʤʳè (7 ʟʘʜʘʥʠʡ), 

¶ çɻʨʘʬʠʢʘè (10 ʟʘʜʘʥʠʡ), 

¶ çʈʘʙʦʪʘ ʩ ʵʣʝʢʪʨʦʥʥʳʤʠ ʪʘʙʣʠʮʘʤʠè (7 ʟʘʜʘʥʠʡ), 

¶ çʊʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠè (17 ʟʘʜʘʥʠʡ), 

¶ çɸʥʘʣʠʟ ʧʨʦʩʪʝʡʰʠʭ ʧʨʦʛʨʘʤʤè (12 ʟʘʜʘʥʠʡ), 

¶ çɸʥʘʣʠʟ ʧʨʦʛʨʘʤʤ ʥʘ ʦʙʨʘʙʦʪʢʫ ʤʘʩʩʠʚʦʚè (12 ʟʘʜʘʥʠʡ), 

¶ çɸʥʘʣʠʟ ʧʨʦʛʨʘʤʤ ʥʘ ʦʙʨʘʙʦʪʢʫ ʩʪʨʦʢè (8 ʟʘʜʘʥʠʡ). 

ɼʣʷ ʢʘʞʜʦʡ ʪʝʤʳ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʛʨʫʧʧʳ ʪʝʩʪʦʚ, ʩʦʜʝʨʞʘʱʠʝ 

ʧʨʦʩʪʳʝ ʟʘʜʘʥʠʷ, ʟʘʜʘʥʠʷ ʧʦʚʳʰʝʥʥʦʡ ʩʣʦʞʥʦʩʪʠ ʠ ʧʦʣʥʳʡ ʥʘʙʦʨ 

ʟʘʜʘʥʠʡ. ʂʘʞʜʦʝ ʟʘʜʘʥʠʝ ʬʘʢʪʠʯʝʩʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʝʨʠʶ 

ʦʜʥʦʪʠʧʥʳʭ ʟʘʜʘʯ ʩ ʚʘʨʠʘʪʠʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʢʦʪʦʨʳʝ ʚʳʙʠʨʘʶʪʩʷ 

ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ. ʉ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ MetaTest Builder 

ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʝʨʝʢʦʤʧʦʥʦʚʢʫ ʟʘʜʘʥʠʡ, ʚʢʣʶʯʘʷ ʚ 

ʪʝʩʪʦʚʳʡ ʥʘʙʦʨ ʟʘʜʘʥʠʷ ʠʟ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ. 

ʇʦʜʨʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʠʩʪʝʤʝ MetaTest ʧʨʠʚʝʜʝʥʘ ʥʘ ʩʘʡʪʝ 

ptaskbook.com. ʉ ʵʪʦʛʦ ʞʝ ʩʘʡʪʘ ʤʦʞʥʦ ʩʢʘʯʘʪʴ ʜʠʩʪʨʠʙʫʪʠʚ ʩʠʩʪʝʤʳ 

MetaTest, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʢʣʠʝʥʪʩʢʠʡ ʠ ʩʝʨʚʝʨʥʳʡ ʢʦʤʧʦʥʝʥʪʳ, 

ʩʧʨʘʚʦʯʥʫʶ ʩʠʩʪʝʤʫ MetaTest Help ʠ ʢʦʤʧʦʥʝʥʪʳ ʢʦʥʩʪʨʫʢʪʦʨʘ ʪʝʩʪʦʚ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʧʨʦʛʨʘʤʤʫ MetaTest Builder.  

ɺ ʜʠʩʪʨʠʙʫʪʠʚ ʪʘʢʞʝ ʚʢʣʶʯʝʥʳ ʚʩʝ ʛʨʫʧʧʳ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ, ʩʚʷʟʘʥʥʳʝ 

ʩ ɽɻʕ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ.  

ʃʠʪʝʨʘʪʫʨʘ: 

1. ɸʙʨʘʤʷʥ ʄ. ʕ., ɺʘʛʘʥ ɸ. ɺ. ʉʝʪʝʚʘʷ ʪʝʩʪʠʨʫʶʱʘʷ ʩʠʩʪʝʤʘ MetaTest // 

ʅʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʉʦʚʨʝʤʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʚ ʦʙʨʘʟʦʚʘʥʠʠ: ʖʞʥʳʡ ʌʝʜʝʨʘʣʴʥʳʡ ʦʢʨʫʛè, ʈʦʩʪʦʚ-ʥʘ-

ɼʦʥʫ, 11ï13 ʤʘʷ 2011 ʛ. ʄʘʪʝʨʠʘʣʳ ʢʦʥʬʝʨʝʥʮʠʠ. ʈʦʩʪʦʚ ʥ/ɼ, 2011. 

ʉ. 21ï22.  
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ɺ ʩʚʷʟʠ ʩ ʨʘʟʚʠʪʠʝʤ ʤʫʣʴʪʠʤʝʜʠʘ ʪʝʭʥʦʣʦʛʠʡ ʧʦʷʚʠʣʘʩʴ ʧʨʦʙʣʝʤʘ 

ʟʘʱʠʪʳ ʘʚʪʦʨʩʢʦʛʦ ʧʨʘʚʘ ʥʘ ʧʨʦʠʟʚʝʜʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʮʠʬʨʦʚʦʤ 

ʚʠʜʝ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʠʥʬʦʨʤʘʮʠʷ ʧʝʨʝʜʘʝʪʩʷ ʩ ʦʛʨʦʤʥʦʡ 

ʩʢʦʨʦʩʪʴʶ. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʥʝʢʦʪʦʨʘʷ ʬʦʪʦʛʨʘʬʠʷ ʙʫʜʝʪ ʚʳʣʦʞʝʥʘ ʥʘ 

ʦʬʠʮʠʘʣʴʥʦʤ ʩʘʡʪʝ, ʝʸ ʢʦʧʠʷ ʤʦʞʝʪ ʧʦʷʚʠʪʴʩʷ ʥʘ ʢʘʢʦʤ ʣʠʙʦ ʜʨʫʛʦʤ 

ʨʝʩʫʨʩʝ ʫʞʝ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʤʠʥʫʪ. ɺ ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ ʜʦʢʘʟʘʪʴ 

ʢʦʥʚʝʥʮʠʦʥʥʳʡ ʧʨʠʦʨʠʪʝʪ ʦʢʘʟʳʚʘʝʪʩʷ ʥʝʧʨʦʩʪʦ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʟʘʱʠʪʳ ʘʚʪʦʨʩʢʠʭ ʧʨʘʚ ʷʚʣʷʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʚʩʪʨʘʠʚʘʥʠʷ ʚ ʟʘʱʠʱʘʝʤʳʡ ʦʙʲʝʢʪ 

ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʪʦʢ ï ʮʠʬʨʦʚʳʭ ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ (ʎɺɿ) [1].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʚʝʩʪʥʦ ʤʥʦʞʝʩʪʚʦ ʘʣʛʦʨʠʪʤʦʚ [2] ʚʩʪʨʘʠʚʘʥʠʷ 

ʎɺɿ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʙʦʣʴʰʘʷ ʠʭ ʯʘʩʪʴ ʦʪʥʦʩʠʪʩʷ ʢ ʥʝʩʪʦʡʢʠʤ ʚʦʜʷʥʳʤ 

ʟʥʘʢʘʤ, ʠ ʧʨʘʚʦʦʙʣʘʜʘʪʝʣʠ ʧʨʝʜʧʦʯʠʪʘʶʪ ʠʤ ʚʩʪʨʘʠʚʘʥʠʝ ʦʙʳʯʥʦʛʦ 

ʧʦʣʫʧʨʦʟʨʘʯʥʦʛʦ ʣʦʛʦʪʠʧʘ. ʍʦʪʴ ʦʥ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʭʫʜʰʘʝʪ ʢʘʯʝʩʪʚʦ 

ʠʩʭʦʜʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ, ʥʦ ʦʢʘʟʳʚʘʝʪʩʷ ʙʦʣʝʝ ʩʪʦʡʢʠʤ ʢ ʪʘʢʠʤ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤ ʢʘʢ: ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ, ʠʟʤʝʥʝʥʠʝ ʷʨʢʦʩʪʠ, ʮʚʝʪʥʦʩʪʠ, 

ʧʦʚʦʨʦʪ ʥʘ ʥʝʙʦʣʴʰʦʡ ʫʛʦʣ, ʧʦʚʪʦʨʥʦʝ ʩʞʘʪʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʘʣʛʦʨʠʪʤʘʤʠ 

ʩ ʧʦʪʝʨʝʡ ʠʥʬʦʨʤʘʮʠʠ.   

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʘʣʛʦʨʠʪʤ ʚʩʪʨʘʠʚʘʥʠʷ ʎɺɿ ʥʘ 

ʦʩʥʦʚʝ ʤʘʪʨʠʯʥʦʛʦ ʢʦʜʘ ʨʝʘʣʠʟʫʶʱʠʡ ʧʨʝʠʤʫʱʝʩʪʚʘ ʢʘʢ ʢʣʘʩʩʠʯʝʩʢʠʭ 

ʮʠʬʨʦʚʳʭ ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ, ʪʘʢ ʠ ʧʦʣʫʧʨʦʟʨʘʯʥʳʭ ʣʦʛʦʪʠʧʦʚ. 

ʇʨʝʜʣʘʛʘʝʤʦʝ ʨʝʰʝʥʠʝ ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʚʠʟʫʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʠʩʢʘʞʝʥʠʷ 

ʠʟʦʙʨʘʞʝʥʠʡ ʧʨʠ ʚʩʪʨʘʠʚʘʥʠʠ ʎɺɿ ʠ ʚ ʪʦʞʝ ʚʨʝʤʷ ʦʙʝʩʧʝʯʠʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʠʟʚʣʝʯʝʥʠʷ ʮʠʬʨʦʚʦʡ ʤʘʨʢʠʨʦʚʢʠ.   

ɺ ʢʘʯʝʩʪʚʝ ʩʢʨʳʚʘʝʤʳʭ ʜʘʥʥʳʭ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʠʤʝʥʠ ʘʚʪʦʨʘ, ʥʘʟʚʘʥʠʷ ʢʦʤʧʘʥʠʠ, URL ʘʜʨʝʩʘ ʦʬʠʮʠʘʣʴʥʦʛʦ ʩʘʡʪʘ. 

ʋʢʘʟʘʥʥʳʝ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʝʨʝʢʦʜʠʨʦʚʘʥʳ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 6 ʙʠʪʥʦʡ ʢʦʜʠʨʦʚʢʠ ʜʣʷ ʩʥʠʞʝʥʠʷ ʦʙʲʝʤʘ ʚʩʪʨʘʠʚʘʝʤʦʛʦ 

ʎɺɿ. ʕʪʘʧʳ ʧʝʨʝʢʦʜʠʨʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʇʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʧʝʨʝʢʦʜʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ 
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ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʩʢʨʳʚʘʝʤʳʝ ʜʘʥʥʳʝ ʙʫʜʫʪ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʥʫʞʥʦʤ 

ʬʦʨʤʘʪʝ ʥʘ ʠʭ ʦʩʥʦʚʝ ʬʦʨʤʠʨʫʝʪʩʷ ʤʘʪʨʠʯʥʳʡ ʢʦʜ. ʈʘʟʤʝʨʳ ʤʘʪʨʠʮʳ 

ʧʦʜʙʠʨʘʶʪʩʷ ʠʩʭʦʜʷ ʠʟ ʨʘʟʤʝʨʦʚ ʠʩʭʦʜʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʦʙʲʝʤʘ 

ʜʘʥʥʳʭ ʎɺɿ. ɼʘʣʝʝ ʠʟʦʙʨʘʞʝʥʠʝ ʫʩʣʦʚʥʦ ʜʝʣʠʪʩʷ ʥʘ ʪʦʞʝ ʢʦʣʠʯʝʩʪʚʦ 

ʩʪʨʦʢ ʠ ʩʪʦʣʙʮʦʚ, ʧʨʠ ʵʪʦʤ ʚʳʜʝʣʷʶʪʩʷ ʧʨʷʤʦʫʛʦʣʴʥʳʝ ʦʙʣʘʩʪʠ ʚ ʢʘʞʜʫʶ 

ʠʟ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʟʘʧʠʩʘʥ ʦʜʠʥ ʙʠʪ ʜʘʥʥʳʭ. ɿʘʧʠʩʴ ʜʘʥʥʳʭ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ ʩʨʝʜʥʝʡ ʷʨʢʦʩʪʠ ʦʙʣʘʩʪʠ ʧʦ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʜʠʩʢʨʝʪʥʦʡ ʰʢʘʣʝ ʷʨʢʦʩʪʠ (ʨʠʩ. 2).   

 
ʈʠʩʫʥʦʢ 2 ï ʇʨʦʮʝʩʩ ʚʩʪʨʘʠʚʘʥʠʷ ʎɺɿ ʚ ʠʟʦʙʨʘʞʝʥʠʝ 

 

ʇʨʦʚʝʜʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦʜʙʠʨʘʷ ʫʨʦʚʝʥʴ 

ʢʚʘʥʪʦʚʘʥʠʷ ʰʢʘʣʳ ʷʨʢʦʩʪʠ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʚʳʩʦʢʦʡ 

ʩʪʦʡʢʦʩʪʠ ʢ JPEG ʩʞʘʪʠʶ ʠ ʥʝʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʚʠʟʫʘʣʴʥʳʭ ʠʩʢʘʞʝʥʠʡ. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʨʝʜʣʦʞʝʥʥʳʡ ʘʣʛʦʨʠʪʤ ʦʢʘʟʘʣʩʷ ʩʪʦʡʢʠʤ ʢ ʠʟʤʝʥʝʥʠʶ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʨʘʟʤʝʨʦʚ ʠʟʦʙʨʘʞʝʥʠʡ, ʯʪʦ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʦ ʜʣʷ 

ʬʦʪʦʩʪʦʢʦʚ ʠ ʩʝʪʝʚʳʭ ʬʦʪʦʘʨʭʠʚʦʚ. 
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ɺ ʞʠʟʥʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠ 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ (ʀʂʊ) ʟʘʥʠʤʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʤʝʩʪʦ. 

ɺʘʞʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʩʦʚʨʝʤʝʥʥʦʡ ʮʠʚʠʣʠʟʘʮʠʠ 

ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʠʤʝʥʥʦ ʦʥ ʦʧʨʝʜʝʣʷʝʪ ʚʦ ʤʥʦʛʦʤ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ 

ʦʙʱʝʩʪʚʘ. ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʦʙʱʝʩʪʚʝ, ʪʘʢ ʠʣʠ 

ʠʥʘʯʝ, ʧʨʦʠʩʭʦʜʷʪ ʚ ʩʦʧʨʦʚʦʞʜʝʥʠʠ ʀʂʊ, ʠʭ  ʚʣʠʷʥʠʝ ʥʘ ʩʦʮʠʘʣʴʥʳʝ 

ʧʨʦʮʝʩʩʳ ʧʨʠʚʦʜʷʪ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʠʟʤʝʥʝʥʠʶ ʦʙʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ. 

ʊʘʢ, ʩʪʨʝʤʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʀʂʊ ʩʣʫʞʠʪ ʛʣʘʚʥʳʤ ʬʘʢʪʦʨʦʤ, 

ʦʧʨʝʜʝʣʷʶʱʠʤ ʫʩʢʦʨʷʶʱʠʡʩʷ ʧʨʦʮʝʩʩ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʛʣʦʙʘʣʠʟʘʮʠʠ, 

ʢʦʪʦʨʘʷ ʩʪʘʥʦʚʠʪʩʷ ʭʘʨʘʢʪʝʨʥʳʤ ʷʚʣʝʥʠʝʤ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ. 

ʆʜʥʦ ʠʟ ʪʘʢʠʭ ʩʦʚʨʝʤʝʥʥʳʭ ʦʙʱʝʩʪʚ, ʷʚʣʷʝʪʩʷ ʏʝʯʝʥʩʢʘʷ 

ʈʝʩʧʫʙʣʠʢʘ, ʩʫʙʲʝʢʪ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ɺ ʏʝʯʝʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ 

ʥʘʨʷʜʫ ʩ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʨʘʟʚʠʪʠʝʤ, ʥʘʙʠʨʘʝʪ ʦʙʦʨʦʪʳ ʧʨʦʮʝʩʩ 

ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʨʷʜʘ ʧʨʦʮʝʩʩʦʚ, ʚʢʣʶʯʘʷ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʊʘʢ ʚ ʏʝʯʝʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʠʜʝʪ ʘʢʪʠʚʥʦʝ ʚʥʝʜʨʝʥʠʝ  ʀʂʊ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʩʠʩʪʝʤʫ. ʊʘʢ ʟʘ ʩʯʝʪ ʩʨʝʜʩʪʚ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ 432 

ʰʢʦʣʳ ʏʝʯʝʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʧʦʣʫʯʠʣʠ ʙʘʟʦʚʳʝ ʧʘʢʝʪʳ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ; ʟʘʚʝʨʰʝʥʘ ʧʦʩʪʘʚʢʘ ʢʦʤʧʣʝʢʪʦʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʢʦʤʤʝʨʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʚ ʰʢʦʣʳ, ʦʙʝʩʧʝʯʝʥ ʩ ʦʧʣʘʪʦʡ 

ʪʨʘʬʠʢʘ ʜʦʩʪʫʧ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʢ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. 

ʆʜʥʦʡ ʠʟ ʠʥʥʦʚʘʮʠʡ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʠʥʪʝʨʘʢʪʠʚʥʳʝ 

ʵʣʝʢʪʨʦʥʥʳʝ ʜʦʩʢʠ, ʢʘʨʜʠʥʘʣʴʥʦ ʧʨʝʦʙʨʘʟʫʶʱʠʝ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ 

ʪʝʭʥʦʣʦʛʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʴʶʪʝʨʦʚ ʠ ʥʦʚʝʡʰʠʭ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ 

ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ. ʀʥʪʝʨʘʢʪʠʚʥʳʝ ʜʦʩʢʠ ʢʘʢ ʵʣʝʢʪʨʦʥʥʳʝ ʵʢʨʘʥʳ, 

ʧʦʜʢʣʶʯʝʥʥʳʝ ʢ ʢʦʤʧʴʶʪʝʨʫ, ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʦʜʠʪʴ ʥʝ ʪʦʣʴʢʦ 

ʧʨʝʟʝʥʪʘʮʠʠ, ʜʦʢʣʘʜʳ ʠ ʩʝʤʠʥʘʨʳ, ʥʦ ʠ ʛʨʫʧʧʦʚʦʝ ʦʙʫʯʝʥʠʝ ʚ ʢʣʘʩʩʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʘʤʳʭ ʨʘʟʣʠʯʥʳʭ ʜʝʤʦʥʩʪʨʘʮʠʡ. 

ʕʣʝʢʪʨʦʥʥʳʝ ʜʦʩʢʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ, ʥʝ ʪʦʣʴʢʦ ʚ ʰʢʦʣʘʭ, ʥʦ ʠ ʚ 

ʫʯʠʣʠʱʘʭ, ʢʦʣʣʝʜʞʘʭ, ʪʝʭʥʠʢʫʤʘʭ ʠ ʚʫʟʘʭ. ʈʘʟʚʠʪʠʝ ʫʩʧʝʭʦʚ ʚ 

ʧʦʜʛʦʪʦʚʢʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʢʘʜʨʦʚ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʚʥʝʜʨʝʥʠʷ ʠ 

ʦʩʚʦʝʥʠʷ ʚ ʚʫʟʘʭ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʊʘʢʞʝ ʚ 

ʥʝʢʦʪʦʨʳʭ ʰʢʦʣʘʭ ʨʝʘʣʠʟʫʝʪʩʷ ʧʨʦʝʢʪ çʕʣʝʢʪʨʦʥʥʘʷ ʰʢʦʣʘè. ʉʠʩʪʝʤʘ 

ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʫʯʨʝʞʜʝʥʠʡ ʩʨʝʜʥʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʉʦʩʪʘʚ ʩʠʩʪʝʤʳ: 
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çʕʣʝʢʪʨʦʥʥʳʡ ɼʥʝʚʥʠʢè, çʕʣʝʢʪʨʦʥʥʳʡ ʢʣʘʩʩʥʳʡ ʞʫʨʥʘʣè, 

çʀʥʪʝʨʘʢʪʠʚʥʘʷ ʫʯʝʙʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʜʦʩʢʘè, çʕʣʝʢʪʨʦʥʥʳʡ 

ʫʯʝʙʥʠʢè. ʇʦʤʠʤʦ ʚʳʰʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ, ʚ ʨʝʩʧʫʙʣʠʢʝ ʚʝʜʝʪʩʷ ʘʢʪʠʚʥʘʷ 

ʨʘʙʦʪʘ ʨʷʜʘ  ʧʨʦʝʢʪʦʚ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʚ  ʩʬʝʨʝ ʫʯʝʙʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʏʝʯʝʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʠʜʝʪ ʘʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩʚʷʟʠ. ɺ ʨʘʤʢʘʭ ʌʝʜʝʨʘʣʴʥʦʡ ʮʝʣʝʚʦʡ ʧʨʦʛʨʘʤʤʳ 

çʕʣʝʢʪʨʦʥʥʘʷ ʈʦʩʩʠʷè, ʚ ʢʦʥʮʝ 2007 ʛʦʜʘ ʚ ʨʝʩʧʫʙʣʠʢʝ ʧʨʠʩʪʫʧʠʣʠ ʢ 

ʩʦʟʜʘʥʠʶ ʝʜʠʥʦʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʯʝʯʝʥʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʦʩʪʘʚʣʝʥʘ ʥʘ ʦʧʳʪʥʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ ʧʝʨʚʘʷ 

ʦʯʝʨʝʜʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʧʦʜʩʠʩʪʝʤʳ ʝʜʠʥʦʡ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʏʝʯʝʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ 

ʠ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ. ʆʜʥʠʤ ʠʟ ʧʦʩʣʝʜʥʠʭ ʧʨʦʨʳʚʦʚ ʚ ʩʬʝʨʝ 

ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʯʝʯʝʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʷʚʣʷʝʪʩʷ 

ʧʨʦʝʢʪ ʚʥʝʜʨʝʥʠʷ ʩʝʪʝʡ ʩʚʷʟʠ ʰʠʨʦʢʦʧʦʣʦʩʥʦʛʦ ʙʝʩʧʨʦʚʦʜʥʦʛʦ ʜʦʩʪʫʧʘ 

WiMAX ʠ ʤʫʣʴʪʠʩʝʨʚʠʩʥʦʡ ʩʝʪʠ ʩʚʷʟʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʡ 

NGN. ʇʨʦʝʢʪ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʦʙʝʩʧʝʯʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʨʝʩʧʫʙʣʠʢʠ ʚʩʝʤ 

ʩʧʝʢʪʨʦʤ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʫʩʣʫʛ ʩʚʷʟʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ  

ʩʦʚʨʝʤʝʥʥʳʭ  ʙʝʩʧʨʦʚʦʜʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʥʘ ʦʩʥʦʚʝ ʙʝʩʧʨʦʚʦʜʥʦʛʦ 

ʰʠʨʦʢʦʧʦʣʦʩʥʦʛʦ ʜʦʩʪʫʧʘ WiMAX, ʯʪʦ ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ 

ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʝ ʚʳʩʦʢʦʛʦʨʥʳʝ  ʨʘʡʦʥʳ ʨʝʩʧʫʙʣʠʢʠ  ʩʚʷʟʴʶ, 

ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʤ  ʜʦʩʪʫʧʦʤ ʢ ʀʥʪʝʨʥʝʪʫ. ɺ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ ʙʦʣʝʝ 250 

ʪʳʩ. ʯʝʣʦʚʝʢ ʙʫʜʫʪ ʦʙʝʩʧʝʯʝʥʳ ʜʘʥʥʳʤʠ ʚʠʜʘʤʠ ʫʩʣʫʛ ʩʚʷʟʠ.  

ʍʦʪʷ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʨʘʟʚʠʪʳʤʠ ʩʫʙʲʝʢʪʘʤʠ 

ʏʝʯʝʥʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ ʧʦʢʘ ʫʩʪʫʧʘʝʪ. ʅʦ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʩ 

ʙʳʩʪʨʦ ʨʘʩʪʫʱʠʤ ʪʝʤʧʦʤ ʨʘʟʚʠʪʠʷ ʩʦʮʠʘʣʴʥʦ- ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʏʝʯʝʥʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ ʙʫʜʝʪ ʦʜʥʦʡ ʠʟ 

ʧʝʨʝʜʦʚʳʭ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 
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ɿɸʑʀʊɸ ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʉʀʉʊɽʄ ʆʊ 
ɺʈɽɼʆʅʆʉʅʆɻʆ ʇʈʆɻʈɸʄʄʅʆɻʆ ʆɹɽʉʇɽʏɽʅʀʗ 

ɸʣʠʝʚ ɸ.ʊ., ʄʦʨʦʟʦʚ ɸ.ʇ. 

ʆʆʆ ʅʇʆ çʈʝʜʫʪè  
E-mail: a.t.aliev@mail.ru, oldsoap@yandex.ru 

ɿʘʜʘʯʘ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʫʞʝ ʜʦʣʛʠʝ ʛʦʜʳ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʚ ʩʚʷʟʠ ʩ 

ʩʫʱʝʩʪʚʫʶʱʝʡ ʫʛʨʦʟʦʡ ʚʦʟʜʝʡʩʪʚʠʷ ʚʨʝʜʦʥʦʩʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ (ɺʇʆ) [1]. ʉʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ ʟʘʱʠʪʳ ʦʪ ɺʆʇ 

ʨʘʟʜʝʣʷʶʪ ʥʘ ʩʪʘʪʠʯʝʩʢʠʝ ï ʩʠʛʥʘʪʫʨʥʳʡ, ʵʚʨʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ,  

ʢʦʥʪʨʦʣʴ ʮʝʣʦʩʪʥʦʩʪʠ, ʠ ʜʠʥʘʤʠʯʝʩʢʠʝ ï ʧʦʚʝʜʝʥʯʝʩʢʠʡ ʘʥʘʣʠʟ, 

ʪʝʭʥʦʣʦʛʠʠ ʵʤʫʣʷʮʠʠ ʦʢʨʫʞʝʥʠʷ [2]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʬʣʘʛʤʘʥʦʤ 

ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʦʪ ɺʇʆ ʦʩʪʘʝʪʩʷ ʤʝʪʦʜ ʩʠʛʥʘʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ, ʛʣʘʚʥʳʤ 

ʥʝʜʦʩʪʘʪʢʦʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʩʪʦʷʥʥʦʛʦ ʦʙʥʦʚʣʝʥʠʷ ʠ 

ʘʢʪʫʘʣʠʟʘʮʠʠ ʚʠʨʫʩʥʳʭ ʙʘʟ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʩʪʦʷʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʙʘʟ ɺʇʆ 

ʚʝʜʝʪ ʢ ʩʥʠʞʝʥʠʶ ʩʢʦʨʦʩʪʠ ʩʢʘʥʠʨʦʚʘʥʠʷ ʠ ʚʳʷʚʣʝʥʠʷ ʚʠʨʫʩʦʚ. ʋʞʝ 

ʩʝʡʯʘʩ ʧʨʦʮʝʩʩ ʧʦʣʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ 

ʟʘʥʠʤʘʝʪ ʥʝʩʢʦʣʴʢʦ ʯʘʩʦʚ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʷʚʣʷʶʪʩʷ 

ʤʝʪʦʜʳ ʧʨʦʘʢʪʠʚʥʦʡ ʟʘʱʠʪʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʚʦʝʚʨʝʤʝʥʥʦ ʦʪʚʝʯʘʪʴ ʥʘ 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʝ ʜʝʡʩʪʚʠʷ.  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʚ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʙʨʘʥ ʤʝʪʦʜ 

ʧʨʦʘʢʪʠʚʥʦʡ ʟʘʱʠʪʳ ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʧʦʚʝʜʝʥʯʝʩʢʦʤ ʘʥʘʣʠʟʝ 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʭ ʜʝʡʩʪʚʠʡ ʧʨʦʛʨʘʤʤ. ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤʳ 

ʧʨʦʘʢʪʠʚʥʦʡ ʟʘʱʠʪʳ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʚʩʝʭ ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʦʧʘʩʥʳʭ ʜʝʡʩʪʚʠʡ, ʩʦʚʝʨʰʘʝʤʳʭ ɺʇʆ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʘʥʘʣʠʟʘ 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʭ ʜʝʡʩʪʚʠʡ ʫʯʠʪʳʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ: 

- ʚʦʟʤʦʞʥʦʩʪʴ ʠ ʚʝʨʦʷʪʥʦʩʪʴ ʨʝʛʠʩʪʨʘʮʠʠ ʜʝʡʩʪʚʠʷ; 

- ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʦʧʘʩʥʦʩʪʴ, ʧʦʜʦʟʨʠʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʷ; 

- ʩʠʩʪʝʤʥʘʷ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʴ. 

ʇʦʣʫʯʝʥʥʦʝ ʤʥʦʞʝʩʪʚʦ ʜʝʡʩʪʚʠʡ ʙʳʣʦ ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʝʥʦ ʥʘ ʛʨʫʧʧʳ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʵʪʘʧʘʤ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ɺʇʆ: ʧʝʨʚʳʡ ʟʘʧʫʩʢ, 

ʨʘʟʚʝʜʢʘ, ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʚʪʦʨʥʦʛʦ ʟʘʧʫʩʢʘ, ʩʦʢʨʳʪʠʝ ʧʨʠʩʫʪʩʪʚʠʷ, 

ʨʘʟʤʥʦʞʝʥʠʝ, ʜʝʩʪʨʫʢʪʠʚʥʳʝ ʜʝʡʩʪʚʠʷ. ʂʘʢ ʦʢʘʟʘʣʦʩʴ ʜʘʥʥʳʝ ʛʨʫʧʧʳ 

ʤʦʛʫʪ ʢʦʨʨʝʣʠʨʦʚʘʪʴ ʤʝʞʜʫ ʩʦʙʦʡ, ʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʵʪʘʧʦʚ 

ʦʜʥʦʟʥʘʯʥʦ ʥʝ ʦʧʨʝʜʝʣʝʥʘ. 

ʆʙʱʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ ʧʨʦʘʢʪʠʚʥʦʡ ʟʘʱʠʪʳ ʦʪ ɺʇʆ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 

ʨʠʩʫʥʢʝ 1. ʆʩʥʦʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʤʦʜʫʣʴ ʧʝʨʝʭʚʘʪʘ, 

ʨʝʛʠʩʪʨʠʨʫʶʱʠʡ ʚʳʟʦʚʳ ʠ ʩʦʙʠʨʘʶʱʠʡ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ. 
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ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʧʝʨʝʭʚʘʪʘ ʠ 

ʘʥʘʣʠʟʘ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʭ ʜʝʡʩʪʚʠʡ ʧʨʦʛʨʘʤʤ. 

ʉʨʝʜʠ ʚʦʟʤʦʞʥʳʭ ʩʧʦʩʦʙʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʤʦʥʠʪʦʨʠʥʛʘ ʆʉ ʙʳʣ 

ʚʳʙʨʘʥ ʧʝʨʝʭʚʘʪ ʪʘʙʣʠʮʳ ʩʠʩʪʝʤʥʳʭ ʩʝʨʚʠʩʦʚ (SSDT) ʩ ʧʦʤʦʱʴʶ 

ʜʨʘʡʚʝʨʘ ʫʨʦʚʥʷ ʷʜʨʘ [3]. ɼʣʷ ʢʘʞʜʦʡ ʧʝʨʝʭʚʘʪʳʚʘʝʤʦʡ ʬʫʥʢʮʠʠ ʩʦʟʜʘʥ 

ʦʙʨʘʙʦʪʯʠʢ, ʟʘʧʠʩʳʚʘʶʱʠʡ ʜʘʥʥʳʝ ʦ ʧʝʨʝʭʚʘʪʝ ʚ ʦʙʱʫʶ ʨʘʟʜʝʣʷʝʤʫʶ 

ʧʘʤʷʪʴ, ʜʦʩʪʫʧʥʫʶ ʛʦʣʦʚʥʦʤʫ ʧʨʠʣʦʞʝʥʠʶ. 

ʊʝʩʪʳ ʥʘ ʨʝʘʣʴʥʳʭ ʠ ʩʤʦʜʝʣʠʨʦʚʘʥʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʷʭ 

ʚʨʝʜʦʥʦʩʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʢʘʟʘʣʠ ʥʝ ʪʦʣʴʢʦ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʩʧʦʩʦʙʘ ʤʦʥʠʪʦʨʠʥʛʘ, ʥʦ ʠ ʧʨʠʤʝʥʠʤʦʩʪʴ 

ʤʝʪʦʜʘ ʧʦʚʝʜʝʥʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʨʦʛʨʘʤʤ ʚ ʨʝʘʣʴʥʳʭ ʩʠʩʪʝʤʘʭ. 

ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤʳ ʦʙʥʘʨʫʞʝʥʠʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʙʦʣʝʝ ʜʝʪʘʣʴʥʫʶ ʧʨʦʨʘʙʦʪʢʫ ʙʣʦʢʘ ʘʥʘʣʠʟʘ. 
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ʂʆʄʇʃɽʂʉɸ 

ɸʥʜʨʝʝʚʘ ɽ.ʄ. 

ʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʖɻʀʅʌʆ  
E-mail: andreeva@sfedu.ru 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʟʘʤʝʪʥʫʶ ʨʦʣʴ ʚ 

ʦʙʫʯʘʶʱʝʤ ʧʨʦʮʝʩʩʝ ʠʛʨʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʝʪʝʚʳʭ ʫʯʝʙʥʳʭ ʨʝʩʫʨʩʦʚ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʤʘʢʩʠʤʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʩʝ ʠʤʝʶʱʠʝʩʷ ʚʦʟʤʦʞʥʦʩʪʠ 

ʜʣʷ ʫʩʚʦʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʥʘʫʯʥʳʝ ʩʚʝʜʝʥʠʷ, 

ʦʧʝʨʘʪʠʚʥʦ ʟʘʢʨʝʧʣʷʪʴ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ. ʅʝʤʘʣʦʚʘʞʥʳʤ 

ʵʪʘʧʦʤ ʧʨʠ ʩʦʟʜʘʥʠʠ ʫʯʝʙʥʳʭ ʨʝʩʫʨʩʦʚ ʷʚʣʷʝʪʩʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʠʨʪʫʘʣʴʥʦʡ ʩʨʝʜʳ, ʦʙʝʩʧʝʯʠʚʘʶ ʝɦʡ 

ʫʜʘʣʝʥʥʳʡ ʜʦʩʪʫʧ ʢ ʩʦʚʨʝʤʝʥʥʦʤʫ ʦʙʦʨʫʜʦʚʘʥʠʶ. 

ʉʦʪʨʫʜʥʠʢʘʤʠ ʖʞʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʨʘʟʨʘʙʦʪʘʥ 

ʠʥʪʝʨʘʢʪʠʚʥʳʡ ʫʯʝʙʥʦ-ʥʘʫʯʥʳʡ ʢʦʤʧʣʝʢʩ (ʋʅʂ) ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʜʠʘʛʥʦʩʪʠʢʠ 3D ʥʘʥʦʨʘʟʤʝʨʥʦʡ ʩʪʨʫʢʪʫʨʳ ʤʘʪʝʨʠʘʣʦʚ, ʢʦʪʦʨʳʡ 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʚʳʧʦʣʥʝʥʠʷ ʫʜʘʣʝʥʥʳʭ 

ʥʘʫʯʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʪʨʝʭʤʝʨʥʦʡ ʥʘʥʦʨʘʟʤʝʨʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʠʢʠ ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ 

ʧʦʛʣʦʱʝʥʠʷ (XAFS-ʩʧʝʢʪʨʦʩʢʦʧʠʠ - X-ray Absorption Fine Structure). 

ʗʜʨʦʤ ʫʯʝʙʥʦ-ʥʘʫʯʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʷʚʣʷʝʪʩʷ ʩʧʝʢʪʨʦʤʝʪʨ - 

ʤʦʥʦʭʨʦʤʘʪʦʨ ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʪʦʥʢʦʡ ʩʪʨʫʢʪʫʨʳ ʩʧʝʢʪʨʦʚ 

ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʧʦʛʣʦʱʝʥʠʷ Rigaku R-XAS. ɼʦʩʪʫʧ ʢ ʨʝʩʫʨʩʘʤ ʢʦʤʧʣʝʢʩʘ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʧʦʨʪʘʣʘ ç3D ʥʘʥʦʨʘʟʤʝʨʥʘʷ ʩʪʨʫʢʪʫʨʘ 

ʤʘʪʝʨʠʘʣʦʚè, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʧʦ ʘʜʨʝʩʫ http://www.nanospectr.sfedu.ru.  

ʉʘʡʪ ʫʯʝʙʥʦ-ʥʘʫʯʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʙʳʣ ʩʦʟʜʘʥ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʩʦʜʝʨʞʠʤʳʤ ɼʨʫʧʘʣ (CMS Drupal). ɼʨʫʧʘʣ ʷʚʣʷʝʪʩʷ 

ʩʚʦʙʦʜʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ, ʟʘʱʠʝɦʥʥʳʤ ʣʠʮʝʥʟʠʝʡ GPL, 

ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʠ ʫʧʨʘʚʣʷʪʴ ʩʘʡʪʦʤ, ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʠ 

ʧʫʙʣʠʢʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʤʘʪʝʨʠʘʣʦʚ. ɸʨʭʠʪʝʢʪʫʨʘ ɼʨʫʧʘʣ ʧʦʟʚʦʣʷʝʪ 

ʧʨʠʤʝʥʷʪʴ ʝʛʦ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʩʘʡʪʦʚ. ɼʨʫʧʘʣ ʠʤʝʝʪ 

ʤʦʜʫʣʴʥʫʶ ʘʨʭʠʪʝʢʪʫʨʫ ʩ ʢʦʤʧʘʢʪʥʳʤ ʷʜʨʦʤ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʤ 

ʠʥʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʨʠʣʦʞʝʥʠʡ (API), ʢ ʢʦʪʦʨʦʤʫ ʤʦʛʫʪ 

ʦʙʨʘʱʘʪʴʩʷ ʤʦʜʫʣʠ. ʉʪʘʥʜʘʨʪʥʳʡ ʥʘʙʦʨ ʤʦʜʫʣʝʡ ʚʢʣʶʯʘʝʪ ʪʘʢʠʝ 

ʬʫʥʢʮʠʠ, ʢʘʢ ʥʦʚʦʩʪʥʘʷ ʣʝʥʪʘ, ʙʣʦʛ, ʬʦʨʫʤ, ʟʘʛʨʫʟʢʘ ʬʘʡʣʦʚ, ʩʙʦʨʱʠʢ 

ʥʦʚʦʩʪʝʡ, ʛʦʣʦʩʦʚʘʥʠʷ, ʧʦʠʩʢ ʠ ʜʨʫʛʠʝ. ʀʤʝʶʫɦʶʩʷ ʧʦ ʫʤʦʣʯʘʥʠʶ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ, ʤʦʞʥʦ ʫʚʝʣʠʯʠʚʘʪʴ ʧʦʜʢʣʶʯʝʥʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʨʘʩʰʠʨʝʥʠʡ - çʤʦʜʫʣʝʡè. ɼʠʟʘʡʥ ʩʘʡʪʘ ʤʝʥʷʝʪʩʷ ʪʘʢʞʝ ʧʦʩʨʝʜʩʪʚʦʤ 

ʩʧʝʮʠʘʣʴʥʳʭ ʤʦʜʫʣʝʡ - çʪʝʤ ʦʬʦʨʤʣʝʥʠʷè.  

http://www.nanospectr.sfedu.ru/
http://ru.wikipedia.org/wiki/%D0%A1%D0%B2%D0%BE%D0%B1%D0%BE%D0%B4%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/GPL
http://ru.wikipedia.org/wiki/%D0%9D%D0%BE%D0%B2%D0%BE%D1%81%D1%82%D0%BD%D0%B0%D1%8F_%D0%BB%D0%B5%D0%BD%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%91%D0%BB%D0%BE%D0%B3
http://ru.wikipedia.org/wiki/%D0%92%D0%B5%D0%B1-%D1%84%D0%BE%D1%80%D1%83%D0%BC
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ɼʠʟʘʡʥ ʩʘʡʪʘ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦʩʪʨʦʝʥ ʥʘ ʦʩʥʦʚʝ 

ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʪʝʤʳ ʦʬʦʨʤʣʝʥʠʷ ZeroPoint. ʇʨʠ ʨʝʘʣʠʟʘʮʠʠ 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʬʫʥʢʮʠʦʥʘʣʘ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʨʷʜ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʤʦʜʫʣʝʡ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʫʯʝʪʥʳʤʠ ʟʘʧʠʩʷʤʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʛʠʙʢʦʡ 

ʥʘʩʪʨʦʡʢʠ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʧʘʥʝʣʠ, ʩʦʟʜʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʪʝʩʪʘʤʠ, 

ʧʦʜʢʣʶʯʝʥʠʷ ʚʠʜʝʦ ʬʘʡʣʦʚ ʠ ʜʨʫʛʠʝ.  

ʅʘ ʩʘʡʪʝ ʨʝʘʣʠʟʦʚʘʥ ʘʚʪʦʨʠʟʦʚʘʥʥʳʡ ʜʦʩʪʫʧ ʢ ʤʘʪʝʨʠʘʣʘʤ ʩʘʡʪʘ. 

ʅʝʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʠʤʝʶʪ ʦʛʨʘʥʠʯʝʥʥʳʡ ʜʦʩʪʫʧ ʢ 

ʠʥʬʦʨʤʘʮʠʠ ʠ ʩʝʨʚʠʩʘʤ. ʆʥʠ ʤʦʛʫʪ ʫʟʥʘʪʴ ʪʦʣʴʢʦ ʦʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦ 

ʧʨʦʝʢʪʝ ʠ ʧʨʠʙʦʨʝ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʧʦʣʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʤʘʪʝʨʠʘʣʘʤ ʩʘʡʪʘ 

ʥʝʦʙʭʦʜʠʤʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ.  

ʋʅʂ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʚ ʚʠʜʝ 7 

ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʫʯʘʶʱʠʭ ʤʦʜʫʣʝʡ, ʧʦʩʚʷʱʝʥʥʳʭ ʚʦʧʨʦʩʘʤ 

ʩʧʝʢʪʨʦʩʢʦʧʠʠ. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʤʦʜʫʣʠ 

ʩʦʜʝʨʞʘʪ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʚ ʚʠʜʝ ʣʝʢʮʠʡ, ʣʘʙʦʨʘʪʦʨʥʳʝ ʨʘʙʦʪʳ ʠ 

ʪʝʩʪʳ ʨʫʙʝʞʥʦʛʦ ʢʦʥʪʨʦʣʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʫʩʪʨʦʡʩʪʚʦʤ 

ʧʨʠʙʦʨʘ, ʧʨʠʥʮʠʧʘʤʠ ʝʛʦ ʨʘʙʦʪʳ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʦʧʝʨʘʮʠʡ 

ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʠʥʪʝʨʬʝʡʩʘ ʩʠʩʪʝʤʳ ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʚ ʋʅʂ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʧʝʮʠʘʣʴʥʦʝ ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ  

TeamViewer. ʉʝʨʚʝʨʥʘʷ ʢʦʤʧʦʥʝʥʪʘ TeamViewer ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʠ 

ʟʘʧʫʩʢʘʝʪʩʷ ʥʘ ʫʧʨʘʚʣʷʶʱʝʤ ʢʦʤʧʴʶʪʝʨʝ ʩʧʝʢʪʨʦʤʝʪʨʘ, ʘ ʢʣʠʝʥʪʩʢʠʡ 

ʤʦʜʫʣʴ ʟʘʧʫʩʢʘʝʪʩʷ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʉʠʩʪʝʤʘ ʫʜʘʣʝʥʥʦʛʦ 

ʜʦʩʪʫʧʘ ʢ ʩʧʝʢʪʨʦʤʝʪʨʫ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʚ ʜʚʫʭ ʨʝʞʠʤʘʭ: ʨʝʞʠʤ 

ʫʜʘʣʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʫʧʨʘʚʣʷʶʱʠʤ ʢʦʤʧʴʶʪʝʨʦʤ ʩʧʝʢʪʨʦʤʝʪʨʘ ʠ 

ʨʝʞʠʤ ʤʫʣʴʪʠʤʝʜʠʘ ʜʝʤʦʥʩʪʨʘʮʠʠ (ʦʙʫʯʝʥʠʝ ʠʣʠ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʭʦʜʦʤ 

ʵʢʩʧʝʨʠʤʝʥʪʘ, ʙʝʟ ʜʦʩʪʫʧʘ ʢ ʫʧʨʘʚʣʷʶʱʝʤʫ ʢʦʤʧʴʶʪʝʨʫ). 

ɿʥʘʯʠʤʦʡ ʯʘʩʪʴʶ ʋʅʂ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩ ʧʦʣʥʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʚʠʨʪʫʘʣʴʥʳʭ ʩʠʤʫʣʷʪʦʨʦʚ ʩʧʝʢʪʨʦʤʝʪʨʘ Rigaku R-XAS, ʩʦʩʪʘʚʣʷʶʱʠʭ ʚ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʝʜʠʥʳʡ ʩʮʝʥʘʨʠʡ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʩʠʤʫʣʷʮʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʠ ʜʠʘʛʥʦʩʪʠʢʠ 3D ʥʘʥʦʨʘʟʤʝʨʥʦʡ ʩʪʨʫʢʪʫʨʳ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ.  

ʇʨʠ ʩʦʟʜʘʥʠʠ ʩʘʡʪʘ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʙʳʣʘ 

ʠʩʧʦʣʴʟʦʚʘʥʘ ʢʣʘʩʩʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʦʩʪʨʦʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʚʢʣʶʯʘʶʱʘʷ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʡ 

ʠʥʪʝʨʬʝʡʩ ʠ ʥʘʚʠʛʘʮʠʶ ʧʦ ʩʘʡʪʫ. ʈʘʟʨʘʙʦʪʢʘ ʩʘʡʪʘ ʥʘ Drupal ʦʪʣʠʯʘʝʪʩʷ 

ʛʠʙʢʦʡ ʥʘʩʪʨʦʡʢʦʡ ʪʨʝʙʫʝʤʦʛʦ ʬʫʥʢʮʠʦʥʘʣʘ ʩʘʡʪʘ ʠ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʦʧʝʨʘʪʠʚʥʦ ʚʥʦʩʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʦʜʝʨʞʠʤʦʝ ʩʘʡʪʘ, ʘ ʪʘʢʞʝ 

ʙʳʩʪʨʦ ʨʘʩʰʠʨʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ.  
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ɺʧʝʯʘʪʣʷʶʱʠʝ ʨʘʟʤʝʨʳ ʩʦʚʨʝʤʝʥʥʳʭ ʩʫʜʦʚ, ʠʭ ʩʢʦʨʦʩʪʠ,  

ʦʩʥʘʱʝʥʥʦʩʪʴ ʩʣʦʞʥʳʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʚʦʟʣʘʛʘʝʪ 

ʦʛʨʦʤʥʫʶ  ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʥʘ ʵʢʠʧʘʞ. ɹʦʣʴʰʠʥʩʪʚʦ ʦʧʝʨʘʮʠʡ ʠ 

ʧʨʦʮʝʩʩʦʚ  ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʳ, ʥʦ ʢʦʥʪʨʦʣʴ ʠ ʫʧʨʘʚʣʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪ 

ʯʝʣʦʚʝʢ. ɺʳʧʦʣʥʝʥʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʦʧʝʨʘʮʠʡ ʚ ʦʩʥʦʚʥʳʭ ʧʨʦʮʝʩʩʘʭ 

ʨʘʙʦʪʳ ʩʫʜʥʘ ʪʨʝʙʫʶʪ  ʦʙʷʟʘʪʝʣʴʥʳʭ ʠ ʫʚʝʨʝʥʥʳʭ ʥʘʚʳʢʦʚ ʠ ʟʥʘʥʠʡ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʇʦʵʪʦʤʫ, ʦʜʥʠʤ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʫʯʝʙʥʦʛʦ 

ʟʘʚʝʜʝʥʠʷ ʚʳʧʫʩʢʘʶʱʝʛʦ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʷʚʣʷʝʪʩʷ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʙʫʜʫʱʠʭ ʤʦʨʷʢʦʚ ʩʧʦʩʦʙʥʳʭ ʨʝʰʠʪʴ 

ʣʶʙʫʶ ʟʘʜʘʯʫ, ʩʚʷʟʘʥʥʫʶ ʩ ʧʦʣʫʯʝʥʠʝʤ, ʦʙʨʘʙʦʪʢʦʡ, ʧʝʨʝʜʘʯʝʡ ʠ 

ʭʨʘʥʝʥʠʝʤ ʵʣʝʢʪʨʦʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ.  

ʆʩʥʦʚʥʳʝ ʤʝʪʦʜʳ ʠ ʧʨʠʝʤʳ ʨʘʙʦʪʳ ʟʘ ʢʦʤʧʴʶʪʝʨʦʤ  ʢʫʨʩʘʥʪʳ 

ʧʦʣʫʯʘʶʪ ʚ ʰʢʦʣʝ.  ʇʨʝʧʦʜʘʚʘʪʝʣʴ ʠʥʬʦʨʤʘʪʠʢʠ, ʚ ʩʧʝʮʠʘʣʴʥʦʤ ʫʯʝʙʥʦʤ 

ʟʘʚʝʜʝʥʠʠ, ʜʦʣʞʝʥ ʜʘʪʴ ʙʦʣʝʝ ʛʣʫʙʦʢʠʝ ʟʥʘʥʠʷ ʧʨʝʜʤʝʪʘ,  ʠ ʦʙʲʷʩʥʠʪʴ 

ʙʫʜʫʱʠʤ ʤʦʨʷʢʘʤ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʟʫʯʝʥʠʷ ʠʥʬʦʨʤʘʪʠʢʠ ʜʣʷ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʠ ʧʨʘʚʠʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʠ ʚʦʟʥʠʢʘʶʱʠʭ  ʚʦ 

ʚʨʝʤʷ ʧʨʝʙʳʚʘʥʠʷ ʥʘ ʙʦʨʪʫ, ʟʘʜʘʯ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʰʠʨʦʢʦʡ ʠ 

ʤʥʦʛʦʛʨʘʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʤʦʨʩʢʦʡ ʩʬʝʨʝ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʢ ʪʘʢʠʤ 

ʟʘʜʘʯʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: 

¶ ʚʝʜʝʥʠʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ, ʟʘʧʦʣʥʝʥʠʝ ʩʫʜʦʚʦʡ ʨʦʣʠ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʨʝʜʩʪʚ ʣʶʙʦʛʦ ʪʝʢʩʪʦʚʦʛʦ ʨʝʜʘʢʪʦʨʘ, ʢʘʢ ʥʘ 

ʨʫʩʩʢʦʤ, ʪʘʢ ʠ ʥʘ ʠʥʦʩʪʨʘʥʥʦʤ ʷʟʳʢʝ. ʀʟʚʝʩʪʥʦ ʯʪʦ, ʩʫʜʦʚʘʷ ʨʦʣʴ ï 

ʦʩʥʦʚʥʦʡ ʩʫʜʦʚʦʡ ʜʦʢʫʤʝʥʪ, ʩʦʜʝʨʞʘʱʠʡ ʩʚʝʜʝʥʠʷ ʦ ʢʦʣʠʯʝʩʪʚʝ ʠ 

ʩʦʩʪʘʚʝ ʵʢʠʧʘʞʘ ʧʨʠ ʧʨʠʭʦʜʝ ʠ ʦʪʭʦʜʝ ʩʫʜʥʘ; 

¶ ʨʘʩʯʝʪ ʦʩʪʦʡʯʠʚʦʩʪʠ ʩʫʜʥʘ, ʦʜʥʦʛʦ ʠʟ ʚʘʞʥʝʡʰʠʭ ʤʦʨʝʭʦʜʥʳʭ 

ʢʘʯʝʩʪʚ ʧʣʘʚʫʯʝʛʦ ʩʨʝʜʩʪʚʘ, ʘ ʪʘʢʞʝ ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʜʠʘʛʨʘʤʤʳ ʦʩʪʦʡʯʠʚʦʩʪʠ; 

¶ ʦʙʝʩʧʝʯʝʥʠʝ ʩʚʷʟʠ ʥʝ ʪʦʣʴʢʦ ʚʥʫʪʨʝʥʥʝʡ, ʥʦ ʠ ʚʥʝʰʥʝʡ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʩʨʝʜʩʪʚ ʩʚʷʟʠ; 

¶ ʨʝʰʝʥʠʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʟʘʜʘʯ ʥʘ ʩʫʜʥʝ; 

¶ ʨʘʙʦʪʘ ʩ ʙʘʟʘʤʠ ʜʘʥʥʳʭ. 

ʅʦ ʥʝʣʴʟʷ ʟʘʙʳʚʘʪʴ ʦ ʪʦʤ, ʯʪʦ ʧʨʠʦʨʠʪʝʪʥʦʡ ʟʘʜʘʯʝʡ ʵʢʠʧʘʞʘ 

ʩʪʦʷʱʝʡ ʚʦ ʚʨʝʤʷ ʧʣʘʚʘʥʠʷ, ʷʚʣʷʝʪʩʷ ʙʝʟʦʧʘʩʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʩʫʜʥʦʤ. ɼʣʷ 
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ʫʧʨʘʚʣʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʝʤ ʠ ʩʢʦʨʦʩʪʴʶ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ ʩʣʫʞʘʪ ʩʠʩʪʝʤʳ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ (ɼɸʋ). ɺʩʝ ʩʠʩʪʝʤʳ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʜʦʣʞʥʳ ʠʤʝʪʴ ʘʧʧʘʨʘʪʥʦ ï 

ʧʨʦʛʨʘʤʤʥʫʶ ʫʥʠʬʠʢʘʮʠʶ, ʘ ʪʘʢʞʝ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʩʦʙʩʪʚʝʥʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʩ ʦʩʪʘʣʴʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʢʨʦʤʝ ʪʦʛʦ ʩʘʤʠ 

ʩʠʩʪʝʤʳ ʜʦʣʞʥʳ ʠʥʪʝʛʨʠʨʦʚʘʪʴʩʷ ʚ ʩʦʩʪʘʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʩʫʜʥʘ.  

ɼʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʤʘʨʰʨʫʪʘ ʜʚʠʞʝʥʠʷ ʩʫʱʝʩʪʚʫʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʧʨʦʛʨʘʤʤʳ, ʥʘʧʨʠʤʝʨ, Way Point v3.1, ʠʣʠ MaxSea ï ʤʦʨʩʢʘʷ ʩʠʩʪʝʤʘ 

ʥʘʚʠʛʘʮʠʠ, ʢʦʪʦʨʘʷ ʨʘʙʦʪʘʝʪ ʩ ʨʘʩʪʨʦʚʳʤʠ ʠ ʚʝʢʪʦʨʥʳʤʠ ʢʘʨʪʘʤʠ, 

ʚʳʧʫʱʝʥʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ ï Mapmedia, Maptech, CïMAP, ARCS, 

Softcharts, NDI. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʩʫʱʝʩʪʚʫʶʪ ʧʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʳʝ 

ʦʙʣʝʛʯʘʶʪ ʨʘʩʯʸʪ ʜʠʩʪʘʥʮʠʡ, ʨʘʩʯʝʪ ʚʦʜʦʠʟʤʝʱʝʥʠʷ ʧʦ ʦʩʘʜʢʘʤ ʠ 

ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʠʤ ʪʘʙʣʠʮʘʤ (RDV draft). ʇʨʦʛʨʘʤʤʳ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ (Amos Express, Amos Maintenance & 

Purchase) ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʢʦʤʬʦʨʪʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚʩʝʭ ʩʠʩʪʝʤ 

ʩʫʜʥʘ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʝʥʠʷ ʩʚʷʟʠ ʠ ʚʝʜʝʥʠʷ ʫʯʝʪʘ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʫʜʦʚʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʩ 

ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʩʧʝʮʠʘʣʴʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʷʚʣʷʝʪʩʷ 

ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʨʘʙʦʪʳ ʤʦʨʷʢʘ. ʆʜʥʘʢʦ, ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʟʘ 

ʢʦʤʧʴʶʪʝʨʦʤ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʤʥʠʪʴ ʥʝ ʪʦʣʴʢʦ ʦ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʤʦʨʝʧʣʘʚʘʥʠʷ, ʥʦ ʠ  ʢʦʤʧʴʶʪʝʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʟʥʘʥʠʠ ʟʘʢʦʥʦʚ 

ʢʘʩʘʶʱʠʭʩʷ ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ.  

ʎʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʬʣʦʪʝ ʧʦʩʪʦʷʥʥʦ ʨʘʟʚʠʚʘʶʪʩʷ. ɹʣʘʛʦʜʘʨʷ 

ʚʦʟʜʝʡʩʪʚʠʶ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʧʣʘʚʘʥʠʷ, ʥʘ ʬʣʦʪʝ ʚʥʝʜʨʷʶʪʩʷ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʝ ʩʨʝʜʩʪʚʘ 

ʩʫʜʦʚʦʞʜʝʥʠʷ ʠ ʥʘʚʠʛʘʮʠʠ, ʫʧʨʘʚʣʝʥʠʷ ʩʫʜʦʚʳʤʠ ʤʘʰʠʥʘʤʠ ʠ 

ʘʛʨʝʛʘʪʘʤʠ. ʇʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʫʜʦʚ ʤʦʨʩʢʦʛʦ 

ʬʣʦʪʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʫʥʢʮʠʡ - ʩʠʩʪʝʤʳ 

ʦʙʨʘʙʦʪʢʠ ʠ ʭʨʘʥʝʥʠʷ ʛʨʫʟʦʚ, ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʠʥʮʠʧʳ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʜʝʢʣʘʨʠʨʦʚʘʥʠʷ ʠ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʠ ʪ.ʜ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʮʝʩʩ 

ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʬʣʦʪʘ ʚʳʟʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʦʩʪʦʷʥʥʦʤ 

ʧʦʚʳʰʝʥʠʠ ʫʨʦʚʥʷ  ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʟʥʘʥʠʡ ʤʦʨʷʢʦʚ ʠ ʜʣʷ ʫʩʧʝʰʥʦʡ 

ʨʘʙʦʪʳ,  ʠ ʜʣʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʘʩʩʘʞʠʨʦʚ.  
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ʀʅʌʆʈʄɸʎʀʆʅʅɸʗ ʉʀʉʊɽʄɸ çʕʃɽʂʊʈʆʅʅʓɽ 
ɾʋʈʅɸʃʓ ʇɽʊʈʆɿɸɺʆɼʉʂʆɻʆ ɻʆʉʋɼɸʈʉʊɺɽʅʅʆɻʆ 
ʋʅʀɺɽʈʉʀʊɽʊɸè 

ɹʘʥʢʝʪ ɺ.ʇ., ʂʫʭʘʨʩʢʘʷ ɸ.ɸ., ʄʘʨʘʭʪʘʥʦʚ ɸ. ɻ. 

ʇʝʪʨʦʟʘʚʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 
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ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʝʜʠʥʦʡ ʧʨʦʛʨʘʤʤʥʦʡ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʨʝʜʳ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʇʝʪʨʦʟʘʚʦʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʇʝʪʨɻʋ) ʷʚʣʷʝʪʩʷ 

ʩʦʟʜʘʥʠʝ ʩʝʨʠʠ ʥʘʫʯʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʞʫʨʥʘʣʦʚ ʨʘʟʣʠʯʥʦʡ ʪʝʤʘʪʠʢʠ.  

ʂʘʞʜʳʡ ʩʦʟʜʘʚʘʝʤʳʡ ʞʫʨʥʘʣ ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ 

ʩʨʝʜʩʪʚʘ, ʧʦʟʚʦʣʷʶʱʠʝ ʩ ʠʭ ʧʦʤʦʱʴʶ ʦʩʫʱʝʩʪʚʠʪʴ ʧʦʣʥʳʡ ʮʠʢʣ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʦʜʛʦʪʦʚʢʦʡ ʚʳʧʫʩʢʘ ʞʫʨʥʘʣʘ ʠ ʝʛʦ 

ʧʫʙʣʠʢʘʮʠʝʡ, ʦʪ ʤʦʤʝʥʪʘ ʜʦʙʘʚʣʝʥʠʷ ʩʪʘʪʠ ʘʚʪʦʨʦʤ ʠ ʦʪʧʨʘʚʢʠ ʝʝ ʥʘ 

ʨʝʮʝʥʟʠʨʦʚʘʥʠʝ, ʜʦ ʵʪʘʧʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʳʧʫʩʢʘ ʞʫʨʥʘʣʘ ʠ ʧʫʙʣʠʢʘʮʠʠ 

ʝʛʦ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʩʠʩʪʝʤʘ çʕʣʝʢʪʨʦʥʥʳʝ ʞʫʨʥʘʣʳ ʇʝʪʨɻʋè, ʧʦʟʚʦʣʷʶʱʘʷ ʥʘ ʙʘʟʝ ʝʜʠʥʦʡ 

ʧʨʦʛʨʘʤʤʥʦʡ ʧʣʘʪʬʦʨʤʳ ʬʦʨʤʠʨʦʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʩʝʨʠʡ ʥʘʫʯʥʳʭ ʞʫʨʥʘʣʦʚ. 

ʂʘʞʜʳʡ ʞʫʨʥʘʣ, ʩʦʟʜʘʥʥʳʡ ʚ ʩʠʩʪʝʤʝ, ʙʫʜʝʪ ʦʪʣʠʯʘʪʴʩʷ ʦʬʦʨʤʣʝʥʠʝʤ 

ʩʪʨʘʥʠʮ, ʩʧʠʩʢʦʤ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʩʦʜʝʨʞʠʤʳʤ ʩʪʨʘʥʠʮ 

ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʘʟʜʝʣʦʚ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʚʩʝ ʞʫʨʥʘʣʳ ʙʫʜʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʜʠʥʳʝ ʤʝʭʘʥʠʟʤʳ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ.  

ɸʨʭʠʪʝʢʪʫʨʥʦ, ʙʦʣʴʰʠʥʩʪʚʦ ʘʣʛʦʨʠʪʤʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

ʚʳʥʝʩʝʥʳ ʚ ʥʘʙʦʨ ʫʥʠʚʝʨʩʘʣʴʥʳʭ (ʦʙʱʠʭ ʜʣʷ ʚʩʝʭ ʞʫʨʥʘʣʦʚ) ʢʣʘʩʩʦʚ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʩʦʟʜʘʚʘʪʴ ʦʙʲʝʢʪʳ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʪʘʢʠʝ, ʢʘʢ ʩʪʘʪʴʷ, 

ʚʳʧʫʩʢ ʞʫʨʥʘʣʘ, ʧʦʣʴʟʦʚʘʪʝʣʴ. ʂʘʞʜʳʡ ʦʙʲʝʢʪ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʙʦʨʦʤ 

ʩʚʦʡʩʪʚ ʠ ʤʝʪʦʜʦʚ ʠʭ ʦʙʨʘʙʦʪʢʠ. ʂʨʦʤʝ ʪʦʛʦ, ʨʝʘʣʠʟʦʚʘʥʳ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʙʠʙʣʠʦʪʝʢʠ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ ʚʳʧʦʣʥʝʥʠʝ ʥʝʢʦʪʦʨʳʭ 

ʦʙʱʠʭ ʟʘʜʘʯ, ʪʘʢʠʭ, ʢʘʢ ʧʦʩʪʨʘʥʠʯʥʘʷ ʨʘʟʙʠʚʢʘ, ʦʙʨʘʙʦʪʢʘ ʠʟʦʙʨʘʞʝʥʠʡ, 

ʦʪʧʨʘʚʢʘ ʵʣʝʢʪʨʦʥʥʳʭ ʩʦʦʙʱʝʥʠʡ ʠ ʧʨ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʧʨʠ ʚʳʚʦʜʝ 

ʩʪʨʘʥʠʮ ʞʫʨʥʘʣʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʠʩʪʝʤʘ ʰʘʙʣʦʥʦʚ, ʧʦʟʚʦʣʷʶʱʘʷ ʠʟʤʝʥʷʪʴ 

ʚʥʝʰʥʠʡ ʚʠʜ ʩʪʨʘʥʠʮ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʢʘʢʦʡ ʞʫʨʥʘʣ 

ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʢʘʞʜʦʛʦ ʞʫʨʥʘʣʘ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʚʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ ʦʙʲʝʢʪʦʚ ʚ ʙʘʟʝ ʜʘʥʥʳʭ (ʦʙʱʠʭ ʧʦ 

ʩʪʨʫʢʪʫʨʝ, ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʧʦ ʩʦʜʝʨʞʘʥʠʶ). 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 

ʵʣʝʢʪʨʦʥʥʳʭ ʞʫʨʥʘʣʦʚ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ web-ʧʨʠʣʦʞʝʥʠʝ, ʩʝʨʚʝʨʥʘʷ 

ʯʘʩʪʴ ʢʦʪʦʨʦʛʦ ʨʝʘʣʠʟʦʚʘʥʘ ʥʘ ʷʟʳʢʝ php. ɼʣʷ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʉʋɹɼ Oracle Database. ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʠʥʪʝʨʬʝʡʩʳ 

ʨʝʘʣʠʟʦʚʘʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʦʟʤʦʞʥʦʩʪʝʡ ʬʨʝʡʤʚʦʨʢʘ jQuery ʠ 

ʪʝʭʥʦʣʦʛʠʠ Ajax.  
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ʉ ʢʘʞʜʳʤ ʞʫʨʥʘʣʦʤ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʠ 5 ʪʠʧʦʚ: ʦʙʳʯʥʳʝ 

ʧʦʣʴʟʦʚʘʪʝʣʠ (ʯʠʪʘʪʝʣʠ ʞʫʨʥʘʣʘ), ʘʚʪʦʨʳ, ʨʝʮʝʥʟʝʥʪʳ, ʢʦʨʨʝʢʪʦʨʳ ʠ 

ʛʣʘʚʥʳʝ ʨʝʜʘʢʪʦʨʳ (ʘʜʤʠʥʠʩʪʨʘʪʦʨʳ ʞʫʨʥʘʣʘ). ɼʣʷ ʚʩʝʭ ʪʠʧʦʚ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ (ʢʨʦʤʝ ʯʠʪʘʪʝʣʝʡ, ʢʦʪʦʨʳʤʠ ʷʚʣʷʶʪʩʷ ʣʶʙʳʝ 

ʥʝʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʠ ʥʝʘʚʪʦʨʠʟʦʚʘʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ) ʨʝʘʣʠʟʦʚʘʥʘ 

ʩʠʩʪʝʤʘ ʣʠʯʥʳʭ ʢʘʙʠʥʝʪʦʚ, ʧʦʟʚʦʣʷʶʱʘʷ ʦʩʫʱʝʩʪʚʣʷʪʴ ʚʳʧʦʣʥʝʥʠʝ 

ʜʦʩʪʫʧʥʳʭ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʬʫʥʢʮʠʡ.  

ɺ ʣʠʯʥʦʤ ʢʘʙʠʥʝʪʝ ʘʚʪʦʨ ʤʦʞʝʪ ʩʦʟʜʘʪʴ ʩʪʘʪʴʶ, ʦʪʧʨʘʚʠʪʴ ʝʝ ʥʘ 

ʧʨʦʚʝʨʢʫ ʨʝʜʘʢʪʦʨʫ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʥʝʩʪʠ ʠʟʤʝʥʝʥʠʷ ʠ ʜʦʧʦʣʥʝʥʠʷ, 

ʟʘʛʨʫʟʠʪʴ ʩʢʘʥ-ʢʦʧʠʠ ʜʦʢʫʤʝʥʪʦʚ, ʨʝʛʫʣʠʨʫʶʱʠʭ ʚʦʧʨʦʩʳ ʘʚʪʦʨʩʢʦʛʦ 

ʧʨʘʚʘ. ʈʝʮʝʥʟʝʥʪ ʤʦʞʝʪ ʦʮʝʥʠʪʴ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʪʘʪʴʠ ʫʨʦʚʥʶ ʠ ʪʝʤʘʪʠʢʝ 

ʞʫʨʥʘʣʘ, ʦʪʧʨʘʚʠʪʴ ʟʘʤʝʯʘʥʠʷ ʠ ʧʨʝʜʣʦʞʝʥʠʷ ʘʚʪʦʨʫ, ʩʬʦʨʤʠʨʦʚʘʪʴ 

ʨʝʮʝʥʟʠʶ ʥʘ ʘʚʪʦʨʩʢʫʶ ʨʘʙʦʪʫ. ʂʦʨʨʝʢʪʦʨ ï ʚʥʝʩʪʠ ʚ ʧʨʠʥʷʪʳʝ ʢ 

ʧʫʙʣʠʢʘʮʠʠ ʩʪʘʪʴʠ ʥʝʦʙʭʦʜʠʤʳʝ ʧʨʘʚʢʠ. ɻʣʘʚʥʳʡ ʨʝʜʘʢʪʦʨ ʚ ʩʚʦʝʤ 

ʢʘʙʠʥʝʪʝ ʠʤʝʝʪ ʜʦʩʪʫʧ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʯʠʩʣʫ ʠʥʩʪʨʫʤʝʥʪʦʚ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʫʧʨʘʚʣʷʪʴ ʧʨʦʮʝʩʩʦʤ ʧʫʙʣʠʢʘʮʠʠ: ʥʘʟʥʘʯʘʪʴ ʨʝʮʝʥʟʝʥʪʦʚ 

ʥʘ ʜʦʙʘʚʣʝʥʥʳʝ ʘʚʪʦʨʘʤʠ ʩʪʘʪʴʠ, ʬʦʨʤʠʨʦʚʘʪʴ ʥʦʤʝʨʘ ʠʟ ʜʦʧʫʱʝʥʥʳʭ ʢ 

ʧʫʙʣʠʢʘʮʠʠ ʩʪʘʪʝʡ, ʧʫʙʣʠʢʦʚʘʪʴ ʠʭ, ʫʧʨʘʚʣʷʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʩʠʩʪʝʤʳ, 

ʥʘʧʦʣʥʷʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʪʨʘʥʠʮʳ ʞʫʨʥʘʣʘ ʠ ʪ.ʧ. 

ʇʨʠ ʧʨʦʩʤʦʪʨʝ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʚʳʧʫʩʢʦʚ ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʠʩʢ ʩʪʘʪʝʡ (ʚ ʪ. ʯ. ʧʦʣʥʦʪʝʢʩʪʦʚʳʡ), ʧʨʦʩʤʘʪʨʠʚʘʪʴ 

ʩʦʜʝʨʞʠʤʦʝ ʚ ʬʦʨʤʘʪʘʭ html (ʯʝʨʝʟ ʙʨʘʫʟʝʨ) ʠʣʠ pdf. 

ʆʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʚ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʙʳʣ 

ʩʦʟʜʘʥ ʵʣʝʢʪʨʦʥʥʳʡ ʞʫʨʥʘʣ çʇʨʠʥʮʠʧʳ ʵʢʦʣʦʛʠʠè (http://ecopri.ru). ɺ 

ʞʫʨʥʘʣʝ ʧʫʙʣʠʢʫʶʪʩʷ ʩʪʘʪʴʠ ʧʦ ʨʘʟʣʠʯʥʳʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ, ʪʘʢʠʤ ʢʘʢ ʙʦʪʘʥʠʢʘ, ʧʦʯʚʦʚʝʜʝʥʠʝ, ʟʦʦʣʦʛʠʷ, ʦʭʨʘʥʘ 

ʧʨʠʨʦʜʳ ʠ ʜʨʫʛʠʤ. ʆʩʥʦʚʥʳʝ ʨʫʙʨʠʢʠ ʞʫʨʥʘʣʘ ï ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʦʙʟʦʨʳ, 

ʦʨʠʛʠʥʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʨʝʮʝʥʟʠʠ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʦʦʙʱʝʥʠʷ. ʇʣʘʥʠʨʫʶʪʩʷ ʢ ʟʘʧʫʩʢʫ ʞʫʨʥʘʣʳ ʧʦ 

ʛʫʤʘʥʠʪʘʨʥʳʤ ʥʘʫʢʘʤ, ʘ ʪʘʢʞʝ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ. 

ʉʦʟʜʘʥʠʝ ʩʝʨʠʠ ʵʣʝʢʪʨʦʥʥʳʭ ʞʫʨʥʘʣʦʚ ʥʘ ʙʘʟʝ ʝʜʠʥʦʡ ʧʨʦʛʨʘʤʤʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʦʙʤʝʥʫ ʥʘʫʯʥʦʡ 

ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʦʚʳʭ ʚʠʜʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ, 

ʘ ʪʘʢʞʝ ʨʘʟʚʠʪʠʶ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʇʝʪʨɻʋ. 

ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʨʘʤʢʘʭ ʅʀʈ "ʅʘʫʯʥʳʝ ʦʩʥʦʚʳ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʨʝʘʣʠʟʘʮʠʠ ʝʜʠʥʦʡ 

ʧʨʦʛʨʘʤʤʥʦʡ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʨʝʜʳ ʫʧʨʘʚʣʝʥʠʷ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʚʫʟʘ". 



34 

 
ʕʃɽʂʊʈʆʅʅʓʁ ʋʏɽɹʅʀʂ çʈɸʉʊɺʆʈʓè ɺ 
ʌʆʈʄʀʈʆɺɸʅʀʀ ʂʆʄʇɽʊɽʅʎʀʁ ʐʂʆʃʔʅʀʂʆɺ  

ɹʘʷʥ ɽ.ʄ., ʉʢʣʷʨʦʚ ʀ.ɸ., ʉʘʞʥʝʚʘ ʊ.ɺ. 

ʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 
ʭʠʤʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ 
E-mail: ek-bayan@yandex.ru 

ʉʦʚʨʝʤʝʥʥʘʷ ʤʦʜʝʨʥʠʟʘʮʠʷ ʦʙʱʝʛʦ ʩʨʝʜʥʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʩʪʠʤʫʣʠʨʫʝʤʘʷ ʩʦʮʠʘʣʴʥʳʤ ʟʘʢʘʟʦʤ ʦʙʱʝʩʪʚʘ, ʧʨʝʜʧʦʣʘʛʘʝʪ ʝʛʦ 

ʠʟʤʝʥʝʥʠʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʫʨʦʚʥʶ ʧʦʜʛʦʪʦʚʢʠ 

ʚʳʧʫʩʢʥʠʢʦʚ. ʉʦʛʣʘʩʥʦ ʥʘʮʠʦʥʘʣʴʥʦʡ ʜʦʢʪʨʠʥʝ ʦʙʨʘʟʦʚʘʥʠʷ ʈʌ 

çʩʠʩʪʝʤʘ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠʟʚʘʥʘ ʦʙʝʩʧʝʯʠʪʴ: ʧʦʜʛʦʪʦʚʢʫ 

ʚʳʩʦʢʦʦʙʨʘʟʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʩʧʦʩʦʙʥʳʭ ʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ 

ʨʦʩʪʫ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ 

ʦʙʱʝʩʪʚʘ ʠ ʨʘʟʚʠʪʠʷ ʥʦʚʳʭ ʥʘʫʢʦʝʤʢʠʭ ʪʝʭʥʦʣʦʛʠʡè [1]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘ ʟʘʥʷʪʠʷʭ ʭʠʤʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

(ʀʊ) ʚ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ ʤʦʞʝʪ ʠʟʤʝʥʠʪʴ ʥʝ ʪʦʣʴʢʦ ʬʦʨʤʳ ʠ ʩʦʜʝʨʞʘʥʠʝ 

ʭʠʤʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʦ ʠ ʦʧʨʝʜʝʣʠʪʴ ʧʫʪʠ ʝʛʦ ʨʘʟʚʠʪʠʷ. ʊʘʢ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʀʊ ʚ ʦʙʫʯʝʥʠʠ ʧʦʟʚʦʣʷʝʪ ʨʝʰʠʪʴ ʥʝʢʦʪʦʨʳʝ ʚʦʧʨʦʩʳ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʤʘʣʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʚʨʝʤʝʥʠ, ʦʪʚʦʜʠʤʦʤʫ ʥʘ ʠʟʫʯʝʥʠʝ ʪʝʤ 

ʧʨʦʛʨʘʤʤʳ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʶʪ ʦʙʫʯʘʶʱʠʤʩʷ ʧʨʠʦʙʨʝʪʘʪʴ ʥʘʚʳʢʠ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʫʩʚʦʝʥʠʷ ʤʘʪʝʨʠʘʣʘ, ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʫʶʪ ʦʙʫʯʝʥʠʝ, 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʪʚʦʨʯʝʩʢʠʭ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ.    

ʕʪʦ ʚʦʟʤʦʞʥʦ ʧʨʠ ʨʘʟʚʠʪʠʠ ʩʠʩʪʝʤʳ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ 

ʥʘʚʳʢʦʚ ʥʘ ʦʩʥʦʚʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʦʩʤʳʩʣʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʫʯʘʱʠʭʩʷ, ʪ.ʝ. ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ ʢ 

ʦʙʨʘʟʦʚʘʥʠʶ.  

ʅʘʨʷʜʫ ʩ ʦʙʲʝʢʪʠʚʥʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ ʥʘʙʣʶʜʘʝʤ ʠ ʪʝʥʜʝʥʮʠʶ ʘʢʪʠʚʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʜʨʘʩʪʘʶʱʠʤ ʧʦʢʦʣʝʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʆʪʩʶʜʘ ʚʳʪʝʢʘʝʪ ʩʣʝʜʫʶʱʘʷ ʟʘʜʘʯʘ ʫʯʠʪʝʣʷ: ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʪʝʭʥʦʣʦʛʠʠ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ. 

ʆʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʨʝʜʩʪʚ ʀʂʊ ʷʚʣʷʝʪʩʷ ʵʣʝʢʪʨʦʥʥʳʡ 

ʫʯʝʙʥʠʢ (ʕʋ) ʢʘʢ ʣʝʛʢʦ ʠʟʤʝʥʷʶʱʠʡʩʷ ʵʣʝʤʝʥʪ ʚ ʤʝʥʷʶʱʝʡʩʷ ʩʠʩʪʝʤʝ 

ʰʢʦʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ɼʦʩʪʦʠʥʩʪʚʘʤʠ ʕʋ ʷʚʣʷʶʪʩʷ ʝʛʦ 

ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʴ, ʥʘʛʣʷʜʥʦʩʪʴ, ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʦʜʥʦʤ 

ʫʯʝʙʥʠʢʝ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʟʘʜʘʯ, ʫʧʨʘʞʥʝʥʠʡ ʠ ʪʝʩʪʦʚ, ʘ ʪʘʢʞʝ 

ʩʧʨʘʚʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʩʚʷʟʴ ʤʝʞʜʫ ʥʠʤʠ ʧʫʪʝʤ ʛʠʧʝʨʩʩʳʣʦʢ, ʯʪʦ 

ʦʙʣʝʛʯʘʝʪ ʫʩʚʦʝʥʠʝ ʤʘʪʝʨʠʘʣʘ. ʂʨʦʤʝ ʪʦʛʦ, ʕʋ ʘʢʪʠʚʠʟʠʨʫʝʪ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʫʯʘʱʠʭʩʷ ʠ ʦʪʚʝʯʘʝʪ ʧʨʠʥʮʠʧʘʤ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ: ʯʠʪʘʪʝʣʴ ʤʦʞʝʪ ʩʘʤ ʨʝʛʫʣʠʨʦʚʘʪʴ ʩʢʦʨʦʩʪʴ 
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ʠ ʚʨʝʤʷ ʨʘʙʦʪʳ ʩ ʫʯʝʙʥʠʢʦʤ, ʚʦʟʚʨʘʱʘʪʴʩʷ ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ ʨʘʟʜʝʣʘʤ, 

ʤʝʥʷʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʡ.  

ʅʘʤʠ ʨʘʟʨʘʙʦʪʘʥ ʵʣʝʢʪʨʦʥʥʳʡ ʫʯʝʙʥʠʢ ʧʦ ʪʝʤʝ: çʈʘʩʪʚʦʨʳè, 

ʩʦʩʪʦʷʱʠʡ ʠʟ ʤʦʜʫʣʝʡ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʨʠʤʝʨʦʚ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯ, ʟʘʜʘʯ ʠ ʫʧʨʘʞʥʝʥʠʡ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ, ʩʧʨʘʚʦʯʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʠ ʩʣʦʚʘʨʷ ʪʝʨʤʠʥʦʚ. ɺʩʝ ʧʦʥʷʪʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʚ ʪʝʢʩʪʝ 

ʷʚʣʷʶʪʩʷ ʛʠʧʝʨʩʩʳʣʢʘʤʠ. ɺ ʫʧʨʘʞʥʝʥʠʷʭ ʪʘʢʞʝ ʩʦʜʝʨʞʘʪʩʷ ʩʩʳʣʢʠ ʥʘ 

ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʨʘʟʜʝʣʳ.  

 

 
 

ʇʨʠ ʧʦʜʙʦʨʝ ʩʦʜʝʨʞʘʥʠʷ ʫʯʝʙʥʠʢʘ ʨʫʢʦʚʦʜʩʪʚʦʚʘʣʠʩʴ ʧʨʠʥʮʠʧʘʤʠ 

ʩʠʩʪʝʤʘʪʠʯʥʦʩʪʠ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠʟʣʦʞʝʥʠʷ ʤʘʪʝʨʠʘʣʘ, ʘ ʪʘʢʞʝ 

ʧʨʠʥʮʠʧʦʤ ʧʦʣʥʦʪʳ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʦʩʚʦʝʥʠʷ ʪʝʤʳ ʩ ʮʝʣʴʶ 

ʤʦʪʠʚʘʮʠʠ ʨʘʩʰʠʨʝʥʠʷ ʟʥʘʥʠʡ ʧʦ ʭʠʤʠʠ ʨʘʩʪʚʦʨʦʚ ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ 

ʚʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪʘʭ ʯʠʪʘʪʝʣʷ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ ʕʋ ʦʭʚʘʪʳʚʘʝʪ ʤʘʪʝʨʠʘʣ 

ʧʦ ʭʠʤʠʠ ʨʘʩʪʚʦʨʦʚ ʥʝʩʢʦʣʴʢʦ ʙʦʣʴʰʠʡ, ʯʝʤ ʪʨʝʙʫʝʪ ʌɻʆʉ ʧʦ ʭʠʤʠʠ. 

ʅʘʛʣʷʜʥʦʩʪʴ ʫʯʝʙʥʠʢʘ ʨʝʘʣʠʟʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʠʩʫʥʢʦʚ, 

ʪʘʙʣʠʮ, ʬʦʪʦʛʨʘʬʠʡ. ʇʨʠʣʦʞʝʥʠʝ Document Suite ʧʦʟʚʦʣʷʝʪ ʚʩʪʘʚʣʷʪʴ 

ʢʘʨʪʠʥʢʠ ʚ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʪʘʭ (ʦʙʳʯʥʳʝ ʢʘʨʪʠʥʢʠ ʙʝʟ ʘʥʠʤʘʮʠʠ, 

ʥʘʧʨʠʤʝʨ ʩ ʨʘʩʰʠʨʝʥʠʷʤʠ bmp, jpg ʠ ʜʨʫʛʠʝ, ʘ ʪʘʢ ʞʝ ʘʥʠʤʠʨʦʚʘʥʥʳʝ ʩ 

ʨʘʩʰʠʨʝʥʠʝʤ gif), ʥʝʜʦʩʪʘʪʢʦʤ ʜʘʥʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʥʝʪ 

ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʫʯʝʙʥʠʢ ʜʦʙʘʚʠʪʴ flash-ʨʦʣʠʢʠ, ʘ ʪʘʢ ʞʝ ʚʠʜʝʦ. 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʕʋ ʧʨʦʛʨʘʤʤʘ ʩʦʟʜʘʝʪ ʛʦʪʦʚʳʝ HTML ʩʪʨʘʥʠʮʳ ʠ 

java-ʩʢʨʠʧʪʳ ʢ ʥʠʤ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʙʝʟ ʪʨʫʜʘ ʚʳʣʦʞʝʥʳ ʥʘ ʣʶʙʦʡ 

ʙʝʩʧʣʘʪʥʳʡ ʭʦʩʪʠʥʛ ʧʦʩʨʝʜʩʪʚʘʤ Ftp- ʜʦʩʪʫʧʘ, ʠ ʚ ʧʦʩʣʝʜʩʪʚʠʠ ʫʞʝ ʥʘ 

ʩʘʡʪʝ ʜʦʙʘʚʠʪʴ flash-ʨʦʣʠʢʠ, ʘ ʪʘʢ ʞʝ ʚʠʜʝʦ-ʨʦʣʠʢʠ. 
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ʇʨʝʜʣʘʛʘʝʤʳʡ ʵʣʝʢʪʨʦʥʥʳʡ ʫʯʝʙʥʠʢ ʙʳʣ ʩʦʟʜʘʥ ʜʣʷ ʧʦʜʜʝʨʞʢʠ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʫʯʘʱʠʭʩʷ, ʧʣʘʥʠʨʫʶʱʠʭ ʦʙʫʯʝʥʠʝ ʧʦ ʭʠʤʠʠ ʠ 

ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʳʤ ʜʠʩʮʠʧʣʠʥʘʤ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʕʋ ʤʦʞʝʪ ʙʳʪʴ 

ʨʝʢʦʤʝʥʜʦʚʘʥ ʜʣʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʥʘ ʫʨʦʢʘʭ ʭʠʤʠʠ ʚ 

ʩʨʝʜʥʝʡ ʰʢʦʣʝ, ʚ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʦʛʦ ï ʜʣʷ ʚʘʨʠʘʪʠʚʥʳʭ ʢʫʨʩʦʚ ʣʠʮʝʝʚ, ʘ 

ʪʘʢʞʝ ʧʨʠ ʦʙʫʯʝʥʠʠ ʭʠʤʠʠ ʚ ʩʨʝʜʥʠʭ ʩʧʝʮʠʘʣʴʥʳʭ ʟʘʚʝʜʝʥʠʷʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʩʨʝʜʩʪʚʦʤ ʕʋ ʠʜʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʝ ʪʦʣʴʢʦ 

ʧʨʝʜʤʝʪʥʳʭ ʠ ʦʙʱʝʧʨʝʜʤʝʪʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ, ʥʦ ʢʣʶʯʝʚʳʭ, ʪʘʢʠʭ ʢʘʢ 

ʫʯʝʙʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʳʝ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ, ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʝ ʠ 

ʢʦʤʧʝʪʝʥʮʠʠ ʣʠʯʥʦʩʪʥʦʛʦ ʩʘʤʦʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ.  
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ɺʆɿʄʆɾʅʆʉʊʀ LCMS ɺ ʆɹɽʉʇɽʏɽʅʀʀ 
ʂʆʅʊʈʆʃʀʈʋɽʄʆʁ ʉɸʄʆʉʊʆʗʊɽʃʔʅʆʁ  
ʈɸɹʆʊʓ ʉʊʋɼɽʅʊʆɺ 

ɹʝʣʦʢʦʥʴ ʆ.ɸ., ɹʝʣʦʢʦʥʴ ʊ.ɺ. 

ʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʎɼʆ  
E-mail: olegbel@sfedu.ru, tb@sfedu.ru  

ʉʣʦʞʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʚʳʩʰʝʡ ʰʢʦʣʝ ʠ ʚ 

ʦʙʨʘʟʦʚʘʥʠʠ ʚ ʮʝʣʦʤ, ʧʨʠʚʦʜʷʪ ʢ ʠʟʤʝʥʝʥʠʶ ʦʪʥʦʰʝʥʠʷ ʢ ʧʨʦʮʝʩʩʫ ʦʙʫʯʝʥʠʷ 

ʚ ʮʝʣʦʤ ʢʘʢ ʩʦ ʩʪʦʨʦʥʳ ʦʙʫʯʘʶʱʝʛʦʩʷ, ʪʘʢ ʠ ʩʦ ʩʪʦʨʦʥʳ ʧʨʝʧʦʜʘʚʘʪʝʣʷ. 

ɺʦʟʨʘʩʪʘʥʠʝ ʨʦʣʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʨʝʘʣʠʟʘʮʠʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʤʘʨʰʨʫʪʘ ʪʨʝʙʫʝʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʝ,  ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ɺ ʜʘʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʚʳʩʰʝʤ ʦʙʨʘʟʦʚʘʥʠʠ ʥʝʨʘʟʨʳʚʥʦ 

ʩʚʷʟʘʥʳ ʩ ʚʥʝʜʨʝʥʠʝʤ ʥʦʚʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʦʩʦʙʝʥʥʦ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʣʠ ʪʝʭʥʦʣʦʛʠʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʥʘʜʣʝʞʘʱʝʤʫ ʧʦʨʷʜʢʫ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʧʨʦʚʝʜʝʥʠʷ  ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ, ʢʘʢ ʧʦ 

ʦʙʲʝʤʫ, ʪʘʢ ʠ ʧʦ ʚʨʝʤʝʥʠ, ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʦʧʝʨʘʪʠʚʥʳʡ ʤʦʥʠʪʦʨʠʥʛ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ɸʢʪʠʚʥʦʝ ʦʙʱʝʥʠʝ ʦʙʫʯʘʶʱʠʭʩʷ ʠ ʧʝʜʘʛʦʛʦʚ, ʘ ʪʘʢʞʝ ʦʙʫʯʘʶʱʠʭʩʷ 

ʤʝʞʜʫ ʩʦʙʦʡ,  ʩʦʚʤʝʩʪʥʘʷ ʨʘʙʦʪʘ ʥʘʜ ʧʨʦʝʢʪʘʤʠ, ʚʩʝ ʬʦʨʤʳ ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʩʧʦʣʴʟʫʝʤʘʷ ʚ ʎɼʆ ʖʌʋ ʤʦʜʫʣʴʥʘʷ ʦʙʲʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʩʨʝʜʘ (Moodle), ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʘʷ ʚ ʨʦʩʩʠʡʩʢʠʭ ʠ 

ʟʘʨʫʙʝʞʥʳʭ ʚʫʟʘʭ. ʉʫʱʝʩʪʚʝʥʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʘʢʦʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʷʚʣʷʝʪʩʷ ʭʨʘʥʝʥʠʝ ʧʦʪʨʬʦʣʠʦ ʢʘʞʜʦʛʦ ʩʪʫʜʝʥʪʘ 

(ʩʦʦʙʱʝʥʠʷ ʚ ʬʦʨʫʤʘʭ ʠ ʯʘʪʘʭ, ʫʯʘʩʪʠʝ ʚ on-line ʩʝʤʠʥʘʨʘʭ, ʢʦʤʤʝʥʪʘʨʠʠ 

ʩʪʫʜʝʥʪʦʚ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʚʳʧʦʣʥʝʥʥʳʝ ʨʘʙʦʪʳ, ʩʨʦʢʠ ʠ ʧʦʨʷʜʦʢ ʠʟʫʯʝʥʠʷ 

ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʦʮʝʥʠʚʘʥʠʝ ʚʩʝʭ ʚʠʜʦʚ ʢʦʥʪʨʦʣʷ, ʠ ʪ.ʜ.).  

ʃʶʙʦʡ ʧʨʦʮʝʩʩ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʦʩʚʦʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʠ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ  ʤʘʪʝʨʠʘʣʘ ʞʝʣʘʪʝʣʴʥʦ  ʩʦʧʨʦʚʦʞʜʘʪʴ ʦʧʝʨʘʪʠʚʥʳʤ,  

ʵʬʬʝʢʪʠʚʥʳʤ, ʥʝʧʨʝʨʳʚʥʳʤ ʢʦʥʪʨʦʣʝʤ ʟʥʘʥʠʡ ʠ ʦʮʝʥʢʦʡ ʝʛʦ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʇʦʵʪʦʤʫ ʦʧʝʨʘʪʠʚʥʳʡ ʢʦʥʪʨʦʣʴ ʩʦ ʩʪʦʨʦʥʳ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʥʘʜ ʚʩʝʤʠ ʚʠʜʘʤʠ 

ʘʢʪʠʚʥʦʩʪʠ ʩʪʫʜʝʥʪʘ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʦʡ ʠ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʘ.  

ʅʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤ ʩʦ ʩʪʦʨʦʥʳ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʖʌʋ ʜʣʷ 

ʚʭʦʜʥʦʛʦ, ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʠ ʠʪʦʛʦʚʦʛʦ ʬʦʨʤ ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ ʥʘ ʪʝʢʫʱʠʡ 

ʤʦʤʝʥʪ ʩʪʘʣʦ ʪʝʩʪʠʨʦʚʘʥʠʝ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʤʠʤʦ 

ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʚ ʠʩʧʦʣʴʟʫʝʤʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʝ 

ʫʯʘʩʪʥʠʢʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʨʝʘʣʠʟʦʚʘʥʳ ʪʨʠ ʚʠʜʘ ʬʦʨʫʤʦʚ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʩ ʦʮʝʥʠʚʘʥʠʝʤ ʦʙʫʯʘʶʱʠʭʩʷ ʜʨʫʛ ʜʨʫʛʘ, ʯʘʪ, ʢʦʤʧʦʥʝʥʪ wiki, 

ʩʦʚʤʝʩʪʥʘʷ ʨʘʙʦʪʘ ʥʘʜ ʛʣʦʩʩʘʨʠʝʤ,  ʠʟʫʯʝʥʠʝ ʘʜʘʧʪʠʚʥʳʭ ʣʝʢʮʠʡ, ʠ ʤʥʦʛʦʝ 

ʜʨʫʛʦʝ. 

mailto:olegbel@sfedu.ru
mailto:tb@sfedu.ru
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ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʦʡ ʩʦʪʨʫʜʥʠʢʦʚ ʎɼʆ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʠ 

ʢʦʥʪʨʦʣʷ ʥʘʜ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʦʡ ʩʪʫʜʝʥʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʫʶ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʫʶ, ʤʘʪʝʨʠʘʣʴʥʫʶ ʧʦʜʜʝʨʞʢʫ ʩʦ ʩʪʦʨʦʥʳ 

ʨʫʢʦʚʦʜʩʪʚʘ ɺʫʟʘ. 
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ʆʉʆɹɽʅʅʆʉʊʀ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʇʈʆɽʂʊʅʓʍ ʄɽʊʆɼʀʂ 
ʅɸ ʉʈɽɼʅɽʁ ʉʊʋʇɽʅʀ ʐʂʆʃʓ ʇʈʀ ʀɿʋʏɽʅʀʀ 
ʀʅʌʆʈʄɸʊʀʂʀ 

ɹʝʣʦʫʩ ʅ.ɺ., ʉʠʚʦʢʦʥʴ ɽ.ɽ.  

ʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ,  
ʇʝʜʘʛʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ 
E-mail: sivokonekaterina@gmail.com 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʝʢʪʥʦʡ ʤʝʪʦʜʠʢʠ ʚ ʩʦʚʨʝʤʝʥʥʦʤ 

ʰʢʦʣʴʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ ʦʙʫʩʣʦʚʣʝʥʦ ʦʯʝʚʠʜʥʳʤʠ ʪʝʥʜʝʥʮʠʷʤʠ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ ʢ ʙʦʣʝʝ ʧʦʣʥʦʮʝʥʥʦʤʫ ʨʘʟʚʠʪʠʶ ʣʠʯʥʦʩʪʠ 

ʫʯʘʱʝʛʦʩʷ, ʝʛʦ ʧʦʜʛʦʪʦʚʢʠ ʢ ʨʝʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʇʨʦʝʢʪʥʘʷ ʤʝʪʦʜʠʢʘ ʥʘʭʦʜʠʪ ʚʩʝ ʙʦʣʝʝ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʨʠ 

ʦʙʫʯʝʥʠʠ ʫʯʘʱʠʭʩʷ ʠʥʬʦʨʤʘʪʠʢʝ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ, ʯʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʝʝ ʭʘʨʘʢʪʝʨʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ, ʦʧʠʩʘʥʥʳʤʠ ʚʳʰʝ.  

ʇʨʠʤʝʥʝʥʠʝ ʧʨʦʝʢʪʥʦʡ ʤʝʪʦʜʠʢʠ ʜʘʸʪ ʨʝʟʫʣʴʪʘʪʳ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ 

ʦʙʫʯʝʥʠʷ ʩʨʝʜʥʝʡ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʰʢʦʣʳ, ʪ.ʢ. ʩʫʱʥʦʩʪʴ ʧʨʦʝʢʪʥʦʡ 

ʤʝʪʦʜʠʢʠ ʦʪʚʝʯʘʝʪ ʦʩʥʦʚʥʳʤ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʣʠʯʥʦʩʪʠ ʥʘ 

ʣʶʙʦʤ ʵʪʘʧʝ ʝʸ ʨʘʟʚʠʪʠʷ.  

ʇʨʝʞʜʝ ʚʩʝʛʦ, ʵʪʦ ʦʙʫʩʣʦʚʣʝʥʦ:  

ʧʨʦʙʣʝʤʥʳʤ ʭʘʨʘʢʪʝʨʦʤ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ ʝʸ ʦʩʥʦʚʝ ʣʝʞʠʪ 

ʧʨʘʢʪʠʯʝʩʢʠ ʠʣʠ ʪʝʦʨʝʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘʷ ʧʨʦʙʣʝʤʘ, ʩʚʷʟʘʥʥʘʷ ʩ ʨʝʘʣʴʥʦʡ 

ʞʠʟʥʴʶ;  

ʥʝʢʦʥʬʣʠʢʪʥʳʤ ʭʘʨʘʢʪʝʨʦʤ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ: ʧʨʦʝʢʪʥʘʷ 

ʤʝʪʦʜʠʢʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʫʩʪʨʘʥʝʥʠʝ ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʙʫʯʘʝʤʦʛʦ ʦʪ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʧʫʪʝʤ ʧʝʨʝʩʪʨʘʠʚʘʥʠʷ ʠʭ ʦʪʥʦʰʝʥʠʡ ʚ ʧʨʦʮʝʩʩʝ ʘʢʪʠʚʥʦ-

ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʤʳʩʣʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ɺ ʮʝʣʦʤ ʧʨʦʝʢʪʥʘʷ ʤʝʪʦʜʠʢʘ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ 

ʪʝʭʥʦʣʦʛʠʝʡ, ʢʦʪʦʨʘʷ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʫʨʦʚʝʥʴ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʛʨʘʤʦʪʥʦʩʪʠ, ʚʥʫʪʨʝʥʥʶʶ ʤʦʪʠʚʘʮʠʶ ʫʯʘʱʠʭʩʷ, ʫʨʦʚʝʥʴ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʰʢʦʣʴʥʠʢʦʚ, ʠʭ ʪʦʣʝʨʘʥʪʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʦʙʱʝʝ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ. ʇʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʝʢʪʥʦʡ ʤʝʪʦʜʠʢʠ 

ʚʩʝ ʝʱʝ ʫʩʪʫʧʘʝʪ ʧʨʠʤʝʥʝʥʠʶ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʧʨʦʮʝʩʩʝ 

ʦʙʫʯʝʥʠʷ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʥʝʧʦʣʥʦʡ ʠʣʠ ʥʝʩʚʦʝʚʨʝʤʝʥʥʦʡ 

ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴʶ ʫʯʠʪʝʣʝʡ ʦ ʩʧʝʮʠʬʠʢʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʛʦ 

ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ,  ʢʦʥʩʝʨʚʘʪʠʚʥʦʡ 

ʘʪʤʦʩʬʝʨʦʡ ʙʦʣʴʰʠʥʩʪʚʘ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʰʢʦʣ, ʘ ʪʘʢʞʝ 

ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʪʨʫʜʥʦʩʪʷʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʝʢʪʥʦʡ ʤʝʪʦʜʠʢʠ ʩʦ 

ʩʪʦʨʦʥʳ ʫʯʘʱʠʭʩʷ: ʨʘʟʥʳʡ ʫʨʦʚʝʥʴ ʟʥʘʥʠʡ, ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʢ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤʫ ʤʳʰʣʝʥʠʶ, ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʠ ʩʘʤʦʦʙʫʯʝʥʠʶ. 

ʇʦʵʪʦʤʫ ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʦʝʢʪʥʦʡ ʨʘʙʦʪʳ ʪʨʝʙʫʝʪ, ʧʨʝʞʜʝ ʚʩʝʛʦ, 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʥʦʚʥʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʦʩʥʦʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʝʢʪʥʦʡ ʤʝʪʦʜʠʢʠ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ. 
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ʄɽʊʆɼʀʂɸ ʇʈɽʇʆɼɸɺɸʅʀʗ ʆʉʅʆɺ 
ʆʇʊʀʄʀɿɸʎʀʆʅʅʆɻʆ ʄʆɼɽʃʀʈʆɺɸʅʀʗ ɺ ʕʂʆʅʆʄʀʂɽ 
ʅɸ ʇʈʆʌʀʃʔʅʆʄ ʕʊɸʇɽ ʆɹʋʏɽʅʀʗ 

ɹʝʣʷʢʦʚ ɺ.ɺ., ʉʠʚʦʢʦʥʴ ɽ.ɽ.  

ʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ,  
ʇʝʜʘʛʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ 
E-mail: sivokonekaterina@gmail.com 

ʉʦʚʨʝʤʝʥʥʦʝ ʦʙʱʝʩʪʚʦ ʩʝʛʦʜʥʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʚʦʝʡ ʛʣʦʙʘʣʴʥʦʡ 

ʠʥʬʦʨʤʘʪʠʟʘʮʠʝʡ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʠʟʘʮʠʝʡ ʚʩʝʭ ʩʬʝʨ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ʕʢʦʥʦʤʠʢʘ ʷʚʣʷʝʪʩʷ ʜʠʥʘʤʠʯʥʦʡ, ʧʦʩʪʦʷʥʥʦ 

ʠʟʤʝʥʷʶʱʝʡʩʷ ʠ ʩʣʦʞʥʦʡ ʥʘʫʢʦʡ, ʢʦʪʦʨʘʷ ʪʝʩʥʦ ʚʟʘʠʤʦʩʚʷʟʘʥʘ ʩ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʠ ʜʦʩʪʠʞʝʥʠʷʤʠ ʩʦʚʨʝʤʝʥʥʦʡ ʠʥʬʦʨʤʘʪʠʢʠ. 

ʆʨʛʘʥʠʟʘʮʠʶ, ʩʠʩʪʝʤʘʪʠʟʘʮʠʶ ʠ ʫʧʨʘʚʣʝʥʠʝ ʚ ʵʢʦʥʦʤʠʢʝ ʥʘ 

ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʥʝʚʦʟʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʮʝʣʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʤʦʜʝʣʠʨʦʚʘʪʴ 

ʨʘʟʣʠʯʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʩʦʩʪʘʚʣʷʝʪ ʥʝʦʪʲʝʤʣʝʤʫʶ ʯʘʩʪʴ ʩʦʚʨʝʤʝʥʥʦʡ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʠ ʧʨʠʢʣʘʜʥʦʡ ʥʘʫʢʠ. ʋʤʝʥʠʝ ʧʦʩʪʨʦʠʪʴ ʠ ʠʩʩʣʝʜʦʚʘʪʴ 

ʤʦʜʝʣʴ ʚ ʧʨʦʮʝʩʩʝ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʠ ʧʨʘʚʠʣʴʥʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ 

ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʩʝʛʦʜʥʷ ʚʘʞʥʝʡʰʠʤʠ 

ʵʣʝʤʝʥʪʘʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ.  

ʀʟʫʯʝʥʠʝ ʦʩʥʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘʯʠʥʘʝʪʩʷ ʩʦ ʰʢʦʣʴʥʦʛʦ ʢʫʨʩʘ 

çʀʥʬʦʨʤʘʪʠʢʠ ʠ ʀʂʊè. ɼʘʥʥʳʡ ʨʘʟʜʝʣ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥ ʚ 

ʨʘʟʣʠʯʥʦʤ ʦʙʲʝʤʝ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʦʛʦ ʧʨʦʬʠʣʷ ʦʙʫʯʝʥʠʷ. ʇʨʠ 

ʚʳʙʦʨʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʨʦʬʠʣʴʥʦʛʦ ʢʫʨʩʘ, ʠʥʬʦʨʤʘʪʠʢʘ ʚ 11 ʢʣʘʩʩʝ 

ʤʦʞʝʪ ʠʟʫʯʘʪʴʩʷ ʧʦ ʫʯʝʙʥʠʢʫ ʧʦʜ ʨʝʜʘʢʮʠʝʡ ʋʛʨʠʥʦʚʠʯʘ ʅ.ɼ. 

çʀʥʬʦʨʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. 11 ʢʣʘʩʩ. ʇʨʦʬʠʣʴʥʳʡ 

ʫʨʦʚʝʥʴè, ʚ ʢʦʪʦʨʦʤ ʠʟʫʯʝʥʠʶ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʩʚʷʱʝʥʘ ʮʝʣʘʷ ʛʣʘʚʘ.  

ʅʘ ʠʟʫʯʝʥʠʝ ʪʝʤʳ çʄʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʬʦʨʤʘʣʠʟʘʮʠʷè ʥʘ ʧʨʦʬʠʣʴʥʦʤ 

ʫʨʦʚʥʝ  ʚ 11 ʢʣʘʩʩʝ ʦʪʚʦʜʠʪʩʷ ʦʢʦʣʦ 40 ʟʘʥʷʪʠʡ. ʀʟ ʵʪʠʭ ʯʘʩʦʚ ʥʘ 

ʠʟʫʯʝʥʠʷ ʦʩʥʦʚ ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʛʦ  ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʵʢʦʥʦʤʠʢʝ 

ʦʪʚʦʜʠʪʩʷ ʚʩʝʛʦ 4 ʫʨʦʢʘ ï 1 ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ ʠ 3 ï ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʟʘʥʷʪʠʷ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʯʘʱʠʝʩʷ ʧʦʣʫʯʘʶʪ ʪʦʣʴʢʦ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʟʥʘʥʠʷ, 

ʢʦʪʦʨʳʝ ʥʫʞʜʘʶʪʩʷ ʚ ʜʘʣʴʥʝʡʰʝʤ ʫʛʣʫʙʣʝʥʠʠ. ɼʘʥʥʳʡ ʥʝʜʦʩʪʘʪʦʢ ʤʦʞʝʪ 

ʙʳʪʴ ʫʩʪʨʘʥʝʥ ʚʚʝʜʝʥʠʝʤ ʵʣʝʢʪʠʚʥʦʛʦ ʢʫʨʩʘ ʥʘ ʪʝʤʫ çʆʩʥʦʚʳ 

ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʵʢʦʥʦʤʠʢʝè ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ 

ʦʙʫʯʝʥʠʷ.  

ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ ʵʣʝʢʪʠʚʥʦʛʦ ʢʫʨʩʘ çʆʩʥʦʚʳ 

ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʵʢʦʥʦʤʠʢʝè ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʨʘʩʩʯʠʪʘʥʘ ʥʘ 16 ʯʘʩʦʚ (2 ʯʘʩʘ ʚ ʥʝʜʝʣʶ). ɼʘʥʥʳʡ ʢʫʨʩ ʧʣʘʥʠʨʫʝʪʩʷ ʜʣʷ 
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ʟʘʢʨʝʧʣʝʥʠʷ ʠ ʫʛʣʫʙʣʝʥʠʷ ʟʥʘʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʭʦʜʝ ʠʟʫʯʝʥʠʷ ʨʘʟʜʝʣʘ 

çʄʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʬʦʨʤʘʣʠʟʘʮʠʷè ʰʢʦʣʴʥʦʛʦ ʢʫʨʩʘ ʠʥʬʦʨʤʘʪʠʢʠ ʚ 11 

ʢʣʘʩʩʝ. 

ʀʟʫʯʝʥʠʝ ʵʣʝʢʪʠʚʥʦʛʦ ʢʫʨʩʘ çʆʩʥʦʚʳ ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʵʢʦʥʦʤʠʢʝè ʧʣʘʥʠʨʫʝʪʩʷ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʩʣʝʜʫʶʱʠʭ 

ʮʝʣʝʡ: 

-ʦʩʚʦʝʥʠʝ ʩʠʩʪʝʤʳ ʙʘʟʦʚʳʭ ʟʥʘʥʠʡ, ʦʪʨʘʞʘʶʱʠʭ ʚʢʣʘʜ ʦʩʥʦʚ 

ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʵʢʦʥʦʤʠʢʝ ʚ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʯʥʦʡ ʢʘʨʪʠʥʳ ʤʠʨʘ; 

-ʧʨʠʤʝʥʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʥʘʚʳʢʦʚ ʠ ʟʥʘʥʠʡ ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʵʢʦʥʦʤʠʢʝ, ʢʘʢ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʪʘʢ ʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʜʨʫʛʠʭ ʰʢʦʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ; 

-ʧʨʠʦʙʨʝʪʝʥʠʝ ʦʧʳʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʥʘʥʠʡ ʧʦ ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʤʫ 

ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʠ ʢʦʣʣʝʢʪʠʚʥʦʡ ʫʯʝʙʥʦʡ ʠ 

ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 
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ʇɽʈɺʆɽ ʉʆʆɹʑɽʅʀɽ ʆ ʉɽʈɺʀʉɽ ɼʀʉʊɸʅʎʀʆʅʅʆɻʆ 
ʆɹʋʏɽʅʀʗ ɺ WEB-ʉʈɽɼɽ PASCALABC.NET 

ɹʝʣʷʢʦʚʘ ʖ.ɺ., ʄʠʭʘʣʢʦʚʠʯ ʉ.ʉ. 

ʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 
ʬʘʢʫʣʴʪʝʪ ʤʘʪʝʤʘʪʠʢʠ, ʤʝʭʘʥʠʢʠ ʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʥʘʫʢ 
E-mail: julbin@yandex.ru, mik@math.sfedu.ru  

Web-ʩʨʝʜʘ PascalABC.NET [1] ʥʘʯʠʥʘʷ ʩ ʚʝʨʩʠʠ 1.2 (ʚʳʰʣʘ ʚ ʜʝʢʘʙʨʝ 

2011 ʛ.) ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʩʝʨʚʠʩ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ð ʫʯʝʙʥʳʝ ʢʫʨʩʳ.  

ʋʯʝʙʥʳʝ ʢʫʨʩʳ ʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʇʦʜ ʫʯʝʙʥʳʤ ʢʫʨʩʦʤ ʧʦʥʠʤʘʝʪʩʷ ʤʝʭʘʥʠʟʤ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ 

ʦʨʛʘʥʠʟʦʚʘʪʴ ʫʜʦʙʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʩ ʫʯʝʥʠʢʘʤʠ, ʘ 

ʠʤʝʥʥʦ: ʚʳʜʘʯʫ ʟʘʜʘʥʠʡ, ʜʝʤʦʥʩʪʨʘʮʠʶ ʫʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʧʨʦʚʝʨʢʫ 

ʚʳʧʦʣʥʝʥʥʳʭ ʟʘʜʘʥʠʡ.  

ʂʘʞʜʳʡ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ Web-ʩʨʝʜʳ 

PascalABC.NET ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʚ ʨʦʣʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠʣʠ ʫʯʝʥʠʢʘ 

ʫʯʝʙʥʦʛʦ ʢʫʨʩʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʦʤʠʤʦ ʫʧʨʘʚʣʝʥʠʷ ʣʠʯʥʳʤʠ ʬʘʡʣʘʤʠ ʦʥ 

ʧʦʣʫʯʘʝʪ ʜʦʩʪʫʧ ʢ ʧʘʧʢʝ ʢʫʨʩʘ. ɺʩʝ ʧʘʧʢʠ ʢʫʨʩʦʚ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ 

ʚʠʨʪʫʘʣʴʥʦʡ ʧʘʧʢʝ çʋʯʝʙʥʳʝ ʬʘʡʣʳè, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ ʢʦʨʥʝʚʦʡ ʧʘʧʢʝ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʘʨʷʜʫ ʩ ʧʘʧʢʦʡ çʃʠʯʥʳʝ ʬʘʡʣʳè.  

ʇʘʧʢʘ ʢʫʨʩʘ ʩʦʜʝʨʞʠʪ:  

¶ ʌʘʡʣʳ ʠ ʧʘʧʢʠ, ʜʦʩʪʫʧʥʳʝ ʚʩʝʤ ʫʯʘʩʪʥʠʢʘʤ ʜʘʥʥʦʛʦ ʢʫʨʩʘ (ʧʘʧʢʘ 
çʌʘʡʣʳ ʢʫʨʩʘè). ʇʨʠ ʵʪʦʤ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʠʤʝʝʪ ʢ ʥʠʤ ʧʦʣʥʳʡ 

ʜʦʩʪʫʧ (ʪʦ ʝʩʪʴ ʤʦʞʝʪ ʩʦʟʜʘʚʘʪʴ, ʠʟʤʝʥʷʪʴ ʠ ʫʜʘʣʷʪʴ ʬʘʡʣʳ ʠ ʧʘʧʢʠ), 

ʘ ʫʯʝʥʠʢ ð ʪʦʣʴʢʦ ʜʦʩʪʫʧ ʥʘ ʯʪʝʥʠʝ. ʇʘʧʢʘ çʌʘʡʣʳ ʢʫʨʩʘè ʤʦʞʝʪ 

ʩʯʠʪʘʪʴʩʷ ʧʘʧʢʦʡ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʢʫʨʩʘ. 

¶ ʃʠʯʥʳʝ ʧʘʧʢʠ ʫʯʝʥʠʢʦʚ. ʆʪʦʙʨʘʞʘʶʪʩʷ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ ʩ ʧʘʧʢʦʡ 

çʌʘʡʣʳ ʢʫʨʩʘè. ɼʣʷ ʫʯʝʥʠʢʘ ʣʠʯʥʘʷ ʧʘʧʢʘ ʚ ʧʨʝʜʝʣʘʭ ʢʫʨʩʘ ʠʤʝʝʪ 

ʠʤʷ çʄʦʠ ʬʘʡʣʳè, ʘ ʜʣʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚʩʝ ʧʘʧʢʠ 

ʫʯʝʥʠʢʦʚ (ʠʭ ʠʤʝʥʘ ʩʦʚʧʘʜʘʶʪ ʩ ʣʦʛʠʥʘʤʠ ʫʯʝʥʠʢʦʚ). ʋʯʝʥʠʢ ʠʤʝʝʪ 

ʧʦʣʥʳʡ ʜʦʩʪʫʧ ʢ ʣʠʯʥʦʡ ʧʘʧʢʝ, ʘ  ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʦʙʣʘʜʘʝʪ ʧʦʣʥʳʤ 

ʜʦʩʪʫʧʦʤ ʢ ʬʘʡʣʘʤ ʠ ʧʘʧʢʘʤ ʚʩʝʭ ʫʯʝʥʠʢʦʚ.  

ʉʮʝʥʘʨʠʡ ʨʘʙʦʪʳ ʜʣʷ ʫʯʝʥʠʢʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: ʫʯʝʥʠʢ 

ʦʪʢʨʳʚʘʝʪ ʧʘʧʢʫ çʌʘʡʣʳ ʢʫʨʩʘè ʠ ʙʝʨʝʪ ʦʪʪʫʜʘ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʝ 

ʧʨʦʛʨʘʤʤʳ ʠ ʟʘʜʘʥʠʷ ʚ ʬʦʨʤʝ ʥʝʟʘʢʦʥʯʝʥʥʳʭ ʧʨʦʛʨʘʤʤ, ʢʦʪʦʨʳʝ 

ʚʳʣʦʞʠʣ ʧʨʝʧʦʜʘʚʘʪʝʣʴ, ʧʦʩʣʝ ʯʝʛʦ ʚʳʧʦʣʥʷʝʪ ʟʘʜʘʥʠʷ ʠ ʩʦʭʨʘʥʷʝʪ ʠʭ ʚ 

ʣʠʯʥʦʡ ʧʘʧʢʝ. ʇʨʝʧʦʜʘʚʘʪʝʣʴ ʞʝ ʚʳʢʣʘʜʳʚʘʝʪ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʝ 

ʧʨʠʤʝʨʳ ʠ ʟʘʜʘʥʠʷ ʚ ʧʘʧʢʝ çʌʘʡʣʳ ʢʫʨʩʘè, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʜʦʩʪʫʧʥʳ ʚʩʝʤ 

ʫʯʝʥʠʢʘʤ, ʠ ʤʦʞʝʪ ʧʨʦʚʝʨʷʪʴ ʭʦʜ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʡ ʫʯʝʥʠʢʘʤʠ, 

ʧʨʦʩʤʘʪʨʠʚʘʷ ʠʭ ʣʠʯʥʳʝ ʧʘʧʢʠ. 
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ɼʦʩʪʫʧ ʢ ʩʝʨʚʠʩʫ 

ɿʘʧʠʩʘʪʴʩʷ ʥʘ ʢʫʨʩ ʚ ʢʘʯʝʩʪʚʝ ʫʯʝʥʠʢʘ ʤʦʞʝʪ ʣʶʙʦʡ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ. ɼʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʧʝʨʝʡʪʠ ʥʘ ʩʪʨʘʥʠʮʫ 

ʢʫʨʩʦʚ Web-ʩʨʝʜʳ PascalABC.NET 

http://pascalabc.net/WDE/LearnCourses.aspx ʠ ʚʳʧʦʣʥʠʪʴ ʜʝʡʩʪʚʠʝ 

çʟʘʧʠʩʘʪʴʩʷè ʚ ʛʨʘʬʝ ʚʳʙʨʘʥʥʦʛʦ ʢʫʨʩʘ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ʤʦʞʝʪ ʩʘʤ ʜʦʙʘʚʠʪʴ ʫʯʝʥʠʢʦʚ ʥʘ ʢʫʨʩ, ʫʢʘʟʘʚ ʠʭ ʣʦʛʠʥʳ. 

ʉʦʟʜʘʚʘʪʴ ʢʫʨʩʳ ʤʦʛʫʪ ʪʦʣʴʢʦ ʧʦʣʴʟʦʚʘʪʝʣʠ, ʦʙʣʘʜʘʶʱʠʝ ʧʨʘʚʘʤʠ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠʣʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ.  ʇʦʩʤʦʪʨʝʪʴ ʩʚʦʜʥʫʶ ʠʥʬʦʨʤʘʮʠʶ 

ʦʙ ʫʯʝʙʥʳʭ ʢʫʨʩʘʭ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʥʘʞʘʪʠʝʤ ʥʘ ʢʥʦʧʢʫ çʋʯʝʙʥʘʷ 

ʧʘʥʝʣʴè.  
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ɹʋɼʋʑʀʍ ɹɸʂɸʃɸɺʈʆɺ ɺ ʉʀʉʊɽʄɽ 
ʇɽɼɸɻʆɻʀʏɽʉʂʆɻʆ ʆɹʈɸɿʆɺɸʅʀʗ 

ɹʦʨʜʶʛʦʚʘ ʊ.ʅ.  

ʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ,  
ʇʝʜʘʛʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ 
E-mail: dekanat251@rambler.ru 

ʆʩʥʦʚʦʡ ʦʙʥʦʚʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʂʦʥʮʝʧʮʠʝʡ ʤʦʜʝʨʥʠʟʘʮʠʠ, ʷʚʣʷʝʪʩʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʳʡ ʧʦʜʭʦʜ. ʇʦʥʷʪʠʝ 

çʢʦʤʧʝʪʝʥʪʥʦʩʪʴè ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʫʟʣʦʚʦʛʦ, ʮʝʥʪʨʘʣʴʥʦʛʦ. ʆʥʦ 

ʦʙʲʝʜʠʥʷʝʪ ʚ ʩʝʙʝ ʟʥʘʥʠʝʚʫʶ ʠ ʥʘʚʳʢʦʚʫʶ ʩʦʩʪʘʚʣʷʶʱʠʝ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʪʨʝʙʫʝʪ ʦʙʥʦʚʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ, ʬʦʨʤʠʨʫʶʱʝʛʦ çʦʪ ʨʝʟʫʣʴʪʘʪʘè, ʠ 

ʦʙʣʘʜʘʝʪ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʧʨʠʨʦʜʦʡ.  

ʂʦʤʧʝʪʝʥʪʥʦʩʪʥʳʡ ʧʦʜʭʦʜ, ʦʧʨʝʜʝʣʝʥʥʳʡ ʢʘʢ ʦʩʥʦʚʘ ʥʦʚʦʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʘʢʪʠʢʠ, ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʠ 

ʥʦʚʳʝ ʧʦʜʭʦʜʳ ʢ ʚʳʜʝʣʝʥʠʶ ʢʨʠʪʝʨʠʝʚ, ʧʦʢʘʟʘʪʝʣʝʡ, ʜʘʶʱʠʭ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʠʚʘʪʴ ʪʝ ʠʣʠ ʠʥʳʝ ʧʨʦʮʝʩʩʳ. 

ʂʘʪʝʛʦʨʠʘʣʴʥʘʷ ʙʘʟʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʩʚʷʟʘʥʘ ʩ ʠʜʝʝʡ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʠ ʮʝʣʝʟʘʜʘʥʥʦʩʪʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʢʦʤʧʝʪʝʥʮʠʠ ʟʘʜʘʶʪ ʚʳʩʰʠʡ, ʦʙʦʙʱʝʥʥʳʡ 

ʫʨʦʚʝʥʴ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʫʯʘʱʝʛʦʩʷ, ʘ ʩʦʜʝʨʞʘʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʯʝʪʳʨʝʭʢʦʤʧʦʥʝʥʪʥʦʡ ʤʦʜʝʣʴʶ ʩʦʜʝʨʞʘʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ 

(ʟʥʘʥʠʷ, ʫʤʝʥʠʷ, ʦʧʳʪ ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʦʧʳʪ ʮʝʥʥʦʩʪʥʦʛʦ 

ʦʪʥʦʰʝʥʠʷ).  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʨʠʥʷʪʦʡ ʚ 

ʌɻʆʉ ɺʇʆ ʤʦʞʥʦ ʧʦʜʚʝʩʪʠ ʥʝʢʦʪʦʨʳʝ ʠʪʦʛʠ: ʚ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ 

ʦʧʨʝʜʝʣʝʥʠʷʭ ʥʘʙʣʶʜʘʝʪʩʷ ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʨʘʟʥʦʧʣʘʥʦʚʦʩʪʴ ʪʨʘʢʪʦʚʦʢ 

ʪʝʨʤʠʥʘ çʢʦʤʧʝʪʝʥʪʥʦʩʪʴè, ʯʪʦ ʦʪʨʘʞʘʝʪ ʩʣʦʞʥʦʩʪʴ ʠ ʤʥʦʛʦʛʨʘʥʥʦʩʪʴ 

ʜʘʥʥʦʛʦ ʧʦʥʷʪʠʷ, ʝʛʦ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʥʦʚʠʟʥʫ ʚ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʥʘʫʢʝ, ʯʪʦ 

ʦʙʫʩʣʦʚʠʣʦ ʨʘʟʣʠʯʠʝ ʥʘʫʯʥʳʭ ʧʦʜʭʦʜʦʚ, ʥʘ ʢʦʪʦʨʳʭ ʙʘʟʠʨʦʚʘʣʠʩʴ 

ʫʯʝʥʳʝ ʧʨʠ ʝʛʦ ʦʧʨʝʜʝʣʝʥʠʠ.  

ʇʦʵʪʦʤʫ ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʩʫʱʥʦʩʪʴ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʜʦʣʞʥʘ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʚ ʢʦʥʪʝʢʩʪʝ ʚʦʧʨʦʩʦʚ ʮʝʣʝʧʦʣʘʛʘʥʠʷ. ʆʩʥʦʚʦʡ 

ʮʝʣʝʧʦʣʘʛʘʥʠʷ ʦʙʫʯʝʥʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʙʫʜʫʱʝʛʦ ʙʘʢʘʣʘʚʨʘ ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʜʛʦʪʦʚʢʠ çʇʝʜʘʛʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝè (ʧʨʦʬʠʣʴ 

çʀʥʬʦʨʤʘʪʠʢʘè) ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʤʧʝʪʝʥʮʠʠ ʚ ʦʙʣʘʩʪʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

ʂʦʤʧʝʪʝʥʮʠʠ ʚ ʦʙʣʘʩʪʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʩʦʛʣʘʩʥʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʢʦʤʧʝʪʝʥʮʠʡ, ʧʨʠʥʷʪʦʡ ʚ ʌɻʆʉ ɺʇʆ ʜʦʣʞʥʘ ʩʦʩʪʦʷʪʴ ʠʟ: ʦʙʱʝʥʘʫʯʥʦʡ, 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ, ʩʦʮʠʘʣʴʥʦ-ʣʠʯʥʦʩʪʥʦʡ ʠ ʦʙʱʝʢʫʣʴʪʫʨʥʦʡ, ʘ ʪʘʢ ʞʝ 

ʧʨʝʜʤʝʪʥʦ-ʩʦʮʠʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʮʠʡ. 
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ɽʱʝ ʦʜʥʘ ʥʝʤʘʣʦʚʘʞʥʘʷ ʧʨʦʙʣʝʤʘ ʚʥʝʜʨʝʥʠʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʛʦ 

ʧʦʜʭʦʜʘ ʧʨʠ ʦʙʫʯʝʥʠʶ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ, ʩʚʷʟʘʥʘ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ 

ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʠ ʤʝʞʜʫ ʩʫʱʝʩʪʚʫʶʱʝʡ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʦʡ 

ʘʪʪʝʩʪʘʮʠʦʥʥʳʭ ʧʨʦʮʝʜʫʨ ʠ ʚʥʦʚʴ ʨʘʟʚʠʚʘʝʤʳʤʠ ʧʦʜʭʦʜʘʤʠ, ʚ ʩʚʷʟʠ ʩ 

ʯʝʤ, ʨʝʰʝʥʠʷ ʟʘʯʘʩʪʫʶ ʥʝ ʤʦʛʫʪ ʥʝ ʠʤʝʪʴ ʢʦʤʧʨʦʤʠʩʩʥʦʛʦ ʭʘʨʘʢʪʝʨʘ.  

ʊʘʢ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʪʘʥʜʘʨʪʦʚ ʌɻʆʉ ɺʇʆ ʚ 

ʦʙʣʘʩʪʠ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʤʳ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʥʘʠʙʦʣʝʝ 

ʦʧʪʠʤʘʣʴʥʦʡ ʬʦʨʤʦʡ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʤʦʜʝʣʝʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʚ ʦʙʣʘʩʪʠ  

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʫ ʙʫʜʫʱʠʭ ʫʯʠʪʝʣʝʡ ʠʥʬʦʨʤʘʪʠʢʠ ʙʫʜʝʪ ʤʦʜʝʣʴ, 

ʚʢʣʶʯʘʶʱʘʷ ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ: ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʙʘʟʦʚʦʛʦ ʫʨʦʚʥʷ 

ʢʦʤʧʝʪʝʥʮʠʠ ʚ ʦʙʣʘʩʪʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʦʩʪʘʪʦʯʥʳʤ 

ʟʥʘʥʠʷ ʧʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʠʟ ʰʢʦʣʴʥʦʛʦ ʢʫʨʩʘ ʠʥʬʦʨʤʘʪʠʢʠ; 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʫʨʦʚʥʷ ʢʦʤʧʝʪʝʥʮʠʠ ʚ ʦʙʣʘʩʪʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʨʘʚʠʣʴʥʳʤ ʜʝʡʩʪʚʠʷʤ ʚ 

ʚʳʧʦʣʥʝʥʠʠ ʨʝʰʝʥʠʷ ʧʨʦʬʠʣʴʥʳʭ ʟʘʜʘʯ ʚ ʩʨʝʜʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ; 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʫʨʦʚʥʷ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʢʦʤʧʝʪʝʥʮʠʠ ʚ ʦʙʣʘʩʪʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʦʙʫʯʝʥʠʷ ʜʠʩʮʠʧʣʠʥ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʜ çʢʦʤʧʝʪʝʥʮʠʷʤʠ ʚ ʦʙʣʘʩʪʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʫ 

ʙʫʜʫʱʠʭ ʙʘʢʘʣʘʚʨʦʚ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʜʛʦʪʦʚʢʠ çʇʝʜʘʛʦʛʠʯʝʩʢʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝè (ʧʨʦʬʠʣʴ çʀʥʬʦʨʤʘʪʠʢʘè)è ʙʫʜʝʤ ʧʦʥʠʤʘʪʴ ʩʧʦʩʦʙʥʦʩʪʴ 

ʙʫʜʫʱʝʛʦ ʙʘʢʘʣʘʚʨʘ ʧʨʠʤʝʥʷʪʴ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʚ ʩʚʦʝʡ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ: ʧʦ ʠʩʧʦʣʟɹʦʚʘʥʠʶ ʤʝʪʦʜʦʣʦʛʠʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ 

ʨʝʰʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ; ʧʦ ʩʦʟʜʘʥʠʶ, ʦʪʣʘʜʢʝ ʠ ʧʨʠʤʝʥʝʥʠʶ 

ʧʨʠʢʣʘʜʥʳʭ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʠ ʠʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ ʚ ʫʯʝʙʥʦ-ʚʦʩʧʠʪʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʠ 

ʚʥʝʫʨʦʯʥʦʡ ʨʘʙʦʪʝ; ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʦʚʨʝʤʝʥʥʳʭ ʩʨʝʜʩʪʚ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʜʣʷ ʩʦʟʜʘʥʠʷ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ 

ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. 
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ʇʆɺʓʐɽʅʀɽ ʕʅɽʈɻʆʕʌʌɽʂʊʀɺʅʆʉʊʀ ɺ ʆɹʃɸʉʊʀ 
ʇʆʊʈɽɹʃɽʅʀʗ ʕʅɽʈɻʆʈɽʉʋʈʉʆɺ ʅɸ ʂʈʋʇʅʓʍ 
ʇʈʆʄʓʐʃɽʅʅʓʍ ʇʈɽɼʇʈʀʗʊʀʗʍ: 
ʇʈʆɻʅʆɿʀʈʆɺɸʅʀɽ, ɸʅɸʃʀʊʀʂɸ, ʆʊʏɽʊʅʆʉʊʔ 

ɹʫʢʘʪʦʚ ɸ.ɸ., ɺʣʘʩʝʥʢʦ ɸ.ɺ., ʉʝʨʜʶʢʦʚ ɺ.ɻ., ʄʦʨʛʦʝʚ ʄ. 

ʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʖɻʀʅʌʆ, 
ʆʆʆ çɸʡʩʪʝʢè 

ʇʦʚʳʰʝʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʠʥ ʠʟ 

ʩʪʦʣʧʦʚ ʤʦʜʝʨʥʠʟʘʮʠʠ ʵʢʦʥʦʤʠʢʠ ʠ ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʳ ʈʦʩʩʠʠ. ɺ 2009 

ʛʦʜʫ ʙʳʣ ʧʨʠʥʷʪ ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ˉ 261 "ʆʙ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʠ ʠ 

ʧʦʚʳʰʝʥʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ".  

ʆʩʥʦʚʥʳʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʶ ʠ 

ʧʦʚʳʰʝʥʠʶ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʦʭʚʘʪʳʚʘʶʪ:  

¶ ʧʨʦʚʝʜʝʥʠʝ ʜʦʙʨʦʚʦʣʴʥʳʭ ʠ ʦʙʷʟʘʪʝʣʴʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʦʙʩʣʝʜʦʚʘʥʠʡ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ;  

¶ ʦʙʫʯʝʥʠʝ ʠ ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ; 

¶ ʨʘʟʨʘʙʦʪʢʫ ʠ ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ. 

ɺʥʝʜʨʝʥʠʝ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʩʠʩʪʝʤʳ ʫʯʝʪʘ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʷʚʣʷʝʪʩʷ 

ʦʩʥʦʚʦʡ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ, ʪ.ʢ.  ʥʝʚʦʟʤʦʞʥʦ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ 

ʵʥʝʨʛʦʟʘʪʨʘʪʳ, ʥʝ ʠʤʝʷ ʪʦʯʥʦʡ ʢʘʨʪʠʥʳ ʵʪʠʭ ʟʘʪʨʘʪ.  

ɼʣʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʢʨʦʤʝ ʢʣʘʩʩʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ 

ʧʦ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʨʝʩʫʨʩʦʚ, ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʘʢʪʠʚʦʚ ʦʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʳ ʚʠʜʠʤ ʦʨʛʘʥʠʟʘʮʠʶ 

ʧʦʣʫʯʠʚʰʝʛʦ ʟʘ ʨʫʙʝʞʦʤ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʵʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪʘ. 

ʕʥʝʨʛʦʘʫʜʠʪ ð ʵʪʦ ʚʩʝʩʪʦʨʦʥʥʷʷ ʦʮʝʥʢʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʩʚʷʟʘʥʥʦʡ ʩ ʟʘʪʨʘʪʘʤʠ ʥʘ ʵʥʝʨʛʠʶ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ, ʪʦʧʣʠʚʦ, ʚʦʜʫ ʠ 

ʥʝʢʦʪʦʨʳʝ ʵʥʝʨʛʦʥʦʩʠʪʝʣʠ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʚʳʷʚʣʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʨʝʩʫʨʩʦʚ. ʈʝʟʫʣʴʪʘʪʦʤ ʵʥʝʨʛʦʘʫʜʠʪʘ ʷʚʣʷʝʪʩʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʘʩʧʦʨʪ. 

ɻʣʘʚʥʳʝ ʮʝʣʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ: 

¶ ʧʦʣʫʯʠʪʴ ʪʦʯʥʳʝ ʜʘʥʥʳʝ ʦ ʪʦʤ, ʢʘʢʦʚ ʦʙʲʝʤ ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, 

¶ ʦʧʨʝʜʝʣʠʪʴ ʧʦʢʘʟʘʪʝʣʴ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, 

¶ ʦʧʨʝʜʝʣʠʪʴ ʧʦʪʝʥʮʠʘʣ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʠ ʧʦʚʳʩʠʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ, 

¶ ʨʘʟʨʘʙʦʪʘʪʴ ʪʠʧ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʶ ʠ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʦʮʝʥʢʠ ʠʭ ʩʪʦʠʤʦʩʪʠ. 
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ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʚʳʰʝʦʧʠʩʘʥʥʳʭ ʟʘʜʘʯ ʠʩʧʦʣʴʟʫʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴʶ -  ʙʝʟ ʫʯʘʩʪʠʷ ʯʝʣʦʚʝʢʘ ʚ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʧʦ ʟʘʜʘʥʥʦʤʫ ʛʨʘʬʠʢʫ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʘʨʘʤʝʪʨʘʤ: 

¶ ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

¶ ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʠʥʞʝʥʝʨʥʳʭ ʩʝʪʝʡ; 

¶ ʥʝʰʪʘʪʥʳʝ ʠ ʘʚʘʨʠʡʥʳʝ ʩʠʪʫʘʮʠʠ (ʟʘʪʦʧʣʝʥʠʝ, ʟʘʜʳʤʣʝʥʠʝ, ʧʦʞʘʨ, 

ʧʦʨʳʚ ʠʥʞʝʥʝʨʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʠ ʪ.ʜ.); 

¶  ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʝ ʚʪʦʨʞʝʥʠʝ ʚ ʟʘʱʠʱʝʥʥʫʶ ʵʣʝʢʪʨʦʥʥʳʤʠ 

ʧʨʠʙʦʨʘʤʠ ʟʦʥʫ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ.; 

¶ ʚʝʜʦʤʦʩʪʴ ʦ ʬʘʢʪʠʯʝʩʢʠʭ ʢʦʤʤʝʨʯʝʩʢʠʭ ʨʘʩʭʦʜʘʭ ʚʩʝʭ 

ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ (ʵʣʝʢʪʨʠʯʝʩʪʚʦ, ʛʘʟ, ʛʦʨʷʯʘʷ ʠ ʭʦʣʦʜʥʘʷ ʚʦʜʘ, 

ʪʝʧʣʦʚʘʷ ʵʥʝʨʛʠʷ ʥʘ ʦʪʦʧʣʝʥʠʝ, ʧʘʨ), ʢʦʪʦʨʳʝ ʧʦʪʨʝʙʣʷʝʪ ʦʙʲʝʢʪ ʟʘ 

ʣʶʙʦʡ ʧʝʨʠʦʜ (ʤʛʥʦʚʝʥʥʳʝ ʨʘʩʭʦʜʳ, ʯʘʩ, ʩʫʪʢʠ, ʤʝʩʷʮ, ʛʦʜ, ʟʘ ʚʝʩʴ 

ʧʝʨʠʦʜ ʠʟʤʝʨʝʥʠʡ) ʚ ʨʘʤʢʘʭ ʢʦʥʢʨʝʪʥʦʛʦ ʦʙʲʝʢʪʘ, ʛʨʫʧʧʳ ʦʙʲʝʢʪʦʚ ʠ 

ʪ.ʜ.; 

¶ ʚʝʜʦʤʦʩʪʴ ʢ ʦʧʣʘʪʝ ʟʘ ʬʘʢʪʠʯʝʩʢʠ ʧʦʪʨʝʙʣʝʥʥʳʝ ʵʥʝʨʛʦʨʝʩʫʨʩʳ ʟʘ 

ʦʪʯʝʪʥʳʡ ʧʝʨʠʦʜ; 

¶ ʚʩʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʢʦʤʤʝʨʯʝʩʢʠʤ ʨʘʩʭʦʜʘʤ ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ, ʦ 
ʥʝʰʪʘʪʥʳʭ ʠ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʷʭ ʠ ʜʝʡʩʪʚʠʷʭ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʚ ʚ 

ʉʠʩʪʝʤʝ ʘʨʭʠʚʠʨʫʶʪʩʷ ʠ ʭʨʘʥʠʪʩʷ ʚ ʪʝʯʝʥʠʝ ʟʘʜʘʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʣʝʪ; 

¶ ʠʥʬʦʨʤʘʮʠʷ ʦ ʝʞʝʜʥʝʚʥʦʡ ʨʘʙʦʪʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʘ ʤʝʩʪʘʭ ʩ 

ʉʠʩʪʝʤʦʡ; 

¶ ʉʠʩʪʝʤʘ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦ ʧʨʦʚʦʜʠʪʴ ʙʶʜʞʝʪʠʨʦʚʘʥʠʝ 
ʟʘʪʨʘʪ ʥʘ ʵʥʝʨʛʦʥʦʩʠʪʝʣʠ ʠ ʚ ʪ.ʯ. ʥʘ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʳʝ ʫʩʣʫʛʠ, 

ʯʪʦ ʧʦʟʚʦʣʠʪ ʤʘʢʩʠʤʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʳʜʝʣʝʥʥʳʝ 

ʩʨʝʜʩʪʚʘ ʠ ʧʦʣʫʯʠʪʴ ʤʘʢʩʠʤʘʣʴʥʫʶ ʵʢʦʥʦʤʠʶ (ʜʦ 25-30% ʩʨʝʜʩʪʚ); 

ʉʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ: 

¶ ʧʦʪʝʨʠ ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ; 

¶ ʨʘʩʭʦʜʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ, ʨʘʩʭʦʜʫʝʤʳʭ ʧʦ 

ʧʨʠʯʠʥʝ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʧʦʣʦʤʢʠ ʫʟʣʦʚ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʠʣʠ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʯʝʪʘ, ʛʜʝ ʧʨʠʭʦʜʠʪʩʷ ʟʘ ʵʥʝʨʛʦʥʦʩʠʪʝʣʠ ʧʣʘʪʠʪʴ ʧʦ 

ʥʦʨʤʘʪʠʚʥʦʤʫ ʨʘʩʯʝʪʫ, ʘ ʥʦʨʤʘʪʠʚʥʦʝ ʥʘʯʠʩʣʝʥʠʝ ʚʳʰʝ 

ʬʘʢʪʠʯʝʩʢʦʛʦ ʦʪ 15 ʜʦ 25%; 

¶ ʟʘʪʨʘʪʳ ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʶ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

¶ ʟʘʪʨʘʪʳ ʥʘ ʦʧʣʘʪʫ ʪʨʫʜʘ, ʪ.ʢ. ʧʨʠ ʥʘʣʠʯʠʠ ʉʠʩʪʝʤʳ ʯʠʩʣʝʥʥʦʩʪʴ 
ʧʝʨʩʦʥʘʣʘ ʫʤʝʥʴʰʘʝʪʩʷ; 

¶ ʧʦʪʝʨʠ ʚʨʝʤʝʥʠ ʠ ʨʝʩʫʨʩʦʚ ʥʘ ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ 

ʨʝʰʝʥʠʷ, ʪ.ʢ. ʧʨʠ ʥʘʣʠʯʠʠ ʉʠʩʪʝʤʳ ʤʥʦʞʝʩʪʚʦ ʨʝʰʝʥʠʡ ʬʘʢʪʠʯʝʩʢʠ 

ʧʨʠʥʠʤʘʝʪ ʉʠʩʪʝʤʘ, ʯʝʨʝʟ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʨʫʢʦʚʦʜʩʪʚʫ ʜʦʩʪʦʚʝʨʥʦʡ 
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ʠ ʠʩʯʝʨʧʳʚʘʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʧʨʠʥʷʪʠʷ ʠʤʠ ʦʧʝʨʘʪʠʚʥʳʭ ʠ 

ʪʝʭʥʠʯʝʩʢʠ ʛʨʘʤʦʪʥʳʭ ʨʝʰʝʥʠʡ. 

ɺʥʝʜʨʝʥʠʝ ɸʉʊʋʕ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʢʫʣʴʪʫʨʫ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʨʘʙʦʪ, ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ, ʫʨʦʚʝʥʴ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʜʠʩʮʠʧʣʠʥʫ, 

ʫʧʨʘʚʣʷʝʤʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʨʘʙʦʪ. ʉʠʩʪʝʤʘ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʠʚʘʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʘʞʜʦʛʦ ʨʘʙʦʪʥʠʢʘ ʚ ʯʘʩʪʥʦʩʪʠ, ʠ ʢʦʣʣʝʢʪʠʚʘ ʚ ʮʝʣʦʤ, 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʲʝʢʪʘ ʠ ʣʶʙʦʡ ʛʨʫʧʧʳ ʦʙʲʝʢʪʦʚ, ʘ ʧʨʠ ʥʘʣʠʯʠʠ 

ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʤʝʨʦʧʨʠʷʪʠʡ ʧʨʦʚʝʜʝʥʥʦʛʦ ʵʥʝʨʛʦʘʫʜʠʪʘ, ʝʩʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʠʪʴ ʩʪʝʧʝʥʴ ʧʨʠʨʦʩʪʘ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʩʣʫʛ ʩʘʤʦʡ ʵʥʝʨʛʦʘʫʜʠʪʦʨʩʢʦʡ ʢʦʤʧʘʥʠʠ. 

ɸʉʊʋʕ ʨʘʙʦʪʘʝʪ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ, ʚʩʷ ʠʥʬʦʨʤʘʮʠʷ 

ʩʦʙʠʨʘʝʪʩʷ ʠ ʧʝʨʝʜʘʝʪʩʷ ʯʝʨʝʟ ʢʘʥʘʣʳ ʩʚʷʟʠ, ʠʥʬʦʨʤʘʮʠʷ ʢʦʜʠʨʫʝʪʩʷ, ʠ 

ʚʩʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʉʠʩʪʝʤʳ ʠʤʝʶʪ ʩʚʦʠ ʩʪʘʪʫʩʳ ʜʦʧʫʩʢʘ ʠ ʨʘʙʦʪʘʶʪ 

ʪʦʣʴʢʦ ʩʦ ʩʚʦʝʡ ʠʥʬʦʨʤʘʮʠʝʡ. ʄʝʩʪʦʥʘʭʦʞʜʝʥʠʝ, ʩʪʨʫʢʪʫʨʘ ʉʠʩʪʝʤʳ ʠ 

ʨʘʩʩʪʦʷʥʠʝ ʝʝ ʦʪ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʦʙʲʝʢʪʦʚ ʥʝ ʠʤʝʝʪ ʟʥʘʯʝʥʠʷ, ʪʘʢ ʢʘʢ 

ʚʩʷ ʠʥʬʦʨʤʘʮʠʷ ʩ ʦʙʲʝʢʪʦʚ ʥʘ ʉʠʩʪʝʤʫ ʧʝʨʝʜʘʝʪʩʷ ʯʝʨʝʟ ʢʘʥʘʣʳ ʩʚʷʟʠ. 
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ʂʆʅʎɽʇʎʀʗ ʄɽʊʆɼɸ ʉʂɽʃɽʊʅʆʁ ɸʅʀʄɸʎʀʀ ʉ 
ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ʂʆʅʊʈʆʃʔʅʓʍ ʉɽʏɽʅʀʁ 

ɹʫʢʘʪʦʚ ɸ.ɸ.*, ɻʨʠʜʯʠʥʘ ɽ.ɽ.**, ɿʘʩʪʘʚʥʦʡ ɹ.ɸ.*, 

ɿʘʩʪʘʚʥʦʡ ɼ.ɸ.**  
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʠ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʨʝʘʣʠʩʪʠʯʥʦʡ ʜʝʬʦʨʤʘʮʠʠ ʪʨʸʭʤʝʨʥʳʭ 

ʤʦʜʝʣʝʡ ʜʚʠʞʫʱʠʭʩʷ ʘʥʪʨʦʧʦʤʦʨʬʥʳʭ ʧʝʨʩʦʥʘʞʝʡ. ʅʘʠʙʦʣʝʝ 

ʧʦʧʫʣʷʨʥʳʤ ʨʝʰʝʥʠʝʤ ʚʚʠʜʫ ʩʚʦʝʡ ʧʨʦʩʪʦʪʳ ʠ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ 

ʩʢʝʣʝʪʥʘʷ ʘʥʠʤʘʮʠʷ. ʉʢʝʣʝʪʦʤ ʥʘʟʳʚʘʝʪʩʷ ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ, 

ʩʦʩʪʦʷʱʘʷ ʠʟ ʫʟʣʦʚ (ʩʫʩʪʘʚʦʚ), ʩ ʢʘʞʜʳʤ ʠʟ ʢʦʪʦʨʳʭ ʩʚʷʟʘʥʦ ʪʨʸʭʤʝʨʥʦʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ (ʥʘʧʨʠʤʝʨ, ʚ ʚʠʜʝ ʤʘʪʨʠʮʳ). ɺʝʨʰʠʥʳ ʪʨʸʭʤʝʨʥʦʡ 

ʤʦʜʝʣʠ (ʦʙʦʣʦʯʢʠ) ʥʝʢʦʪʦʨʳʤ ʦʙʨʘʟʦʤ ʥʘʩʣʝʜʫʶʪ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʫʟʣʦʚ 

ʩʢʝʣʝʪʘ. 

ʅʘʠʙʦʣʝʝ ʧʨʠʤʝʥʷʝʤʳʤ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ Linear Blend Skinning (LBS) 

[1], ʚ ʢʦʪʦʨʦʤ ʨʝʟʫʣʴʪʠʨʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ʚʝʨʰʠʥʳ v¡
d

 ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ 

ʧʦ ʬʦʨʤʫʣʝ: ,1vBWwv ii
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iw (1), ʛʜʝ v
d
 ï ʙʘʟʦʚʦʝ ʧʦʣʦʞʝʥʠʝ 

ʚʝʨʰʠʥʳ;
iw  ï ʚʝʩ i -ʢʦʩʪʠ;  iB  ï ʤʘʪʨʠʮʘ i -ʢʦʩʪʠ ʚ ʧʦʟʝ ʧʨʠʚʷʟʢʠ; iW  ï 

ʪʝʢʫʱʘʷ ʤʘʪʨʠʮʘ ʪʨʘʥʩʬʦʨʤʘʮʠʠ i -ʢʦʩʪʠ. ʇʦɻʣʝʤʝʥʪʥʘʷ ʣʠʥʝʡʥʘʷ 

ʠʥʪʝʨʧʦʣʷʮʠʷ ʤʘʪʨʠʮ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚ ʫʨʘʚʥʝʥʠʠ LBS (1) ʷʚʣʷʝʪʩʷ 

ʧʨʠʯʠʥʦʡ ʪʘʢʠʭ ʘʨʪʝʬʘʢʪʦʚ, ʢʘʢ ʧʦʪʝʨʷ ʦʙʲʸʤʘ (çʩʧʣʶʱʠʚʘʥʠʝ ʣʦʢʪʷè) ʠ 

ʩʪʷʛʠʚʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʦʜʥʫ ʪʦʯʢʫ ʧʨʠ ʧʦʚʦʨʦʪʝ ʩʫʩʪʘʚʘ  (çʢʦʥʬʝʪʥʘʷ 

ʦʙʸʨʪʢʘè), ʢʦʪʦʨʳʝ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʶʪ ʨʝʘʣʠʩʪʠʯʥʦʩʪʴ ʧʦʣʫʯʘʝʤʦʡ 

ʘʥʠʤʘʮʠʠ. 

ɹʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʘʣʛʦʨʠʪʤʳ ʢʦʨʨʝʢʪʠʨʦʚʢʠ LBS, ʥʘʠʙʦʣʝʝ 

ʧʦʧʫʣʷʨʥʳʤ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ Pose Space Deformation (PSD) [1,2]. 

ɼʘʥʥʳʡ ʤʝʪʦʜ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʘʨ <ʵʪʘʣʦʥʥʘʷ ʬʦʨʤʘ 

ʤʦʜʝʣʠ, ʢʦʥʬʠʛʫʨʘʮʠʷ ʩʢʝʣʝʪʘ> ʜʣʷ ʧʦʜʛʦʥʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠʤʝʥʝʥʠʷ 

LBS ʢ ʦʞʠʜʘʝʤʦʡ ʢʦʥʝʯʥʦʡ ʬʦʨʤʝ. 

ʈʘʟʨʘʙʘʪʳʚʘʝʤʳʡ ʥʘʤʠ ʘʣʛʦʨʠʪʤ ʪʘʢʞʝ ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʛʨʫʧʧʝ 

ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ ʤʝʪʦʜʦʚ ʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʥʪʨʦʣʴʥʳʭ 

ʩʝʯʝʥʠʡ ʤʦʜʝʣʠ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʘʨʪʝʬʘʢʪʦʚ. 

ʂʦʥʪʨʦʣʴʥʳʤʠ ʩʝʯʝʥʠʷʤʠ ʥʘʟʳʚʘʝʪʩʷ ʧʦʜʤʥʦʞʝʩʪʚʦ ʩʝʯʝʥʠʡ ʤʦʜʝʣʠ, 

ʧʦʧʝʨʝʯʥʳʭ ʚʠʨʪʫʘʣʴʥʳʤ ʢʦʩʪʷʤ. ʇʨʝʦʙʨʘʟʦʚʘʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʚʝʨʰʠʥʳ 

ʤʦʜʝʣʠ ʩʪʨʦʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʦ ʝʸ ʙʘʟʦʚʦʤ ʠ  ʪʝʢʫʱʝʤ LBS-

ʧʦʣʦʞʝʥʠʠ ʩ ʫʯʸʪʦʤ ʠʥʬʦʨʤʘʮʠʠ ʦ ʙʣʠʞʘʡʰʠʭ ʩʝʯʝʥʠʷʭ. LBS-

ʢʦʦʨʜʠʥʘʪʳ ʚʝʨʰʠʥʳ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʧʝʨʚʦʤ ʰʘʛʝ ʘʣʛʦʨʠʪʤʘ, 
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ʢʦʨʨʝʢʪʠʨʫʶʪʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʥʠ ʥʘʭʦʜʠʣʠʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʢʦʦʨʜʠʥʘʪʘʤʠ ʢʦʥʪʨʦʣʴʥʳʭ ʩʝʯʝʥʠʡ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʛʣʘʞʠʚʘʥʠʝ 

ʘʨʪʝʬʘʢʪʦʚ LBS. ɼʣʷ ʤʥʦʛʦʤʝʨʥʦʡ ʠʥʪʝʨʧʦʣʷʮʠʠ ʧʦ ʥʝʨʝʛʫʣʷʨʥʳʤ 

ʩʝʪʢʘʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʧʣʘʡʥʳ ʂʵʪʤʫʣʘ-ʈʦʤʘ ʠʣʠ ʩʧʣʘʡʥʳ 

ʂʦʯʘʥʝʢʘ-ɹʘʨʪʝʣʷ. ʇʨʠ ʵʪʦʤ ʦʪʧʘʜʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʭʨʘʥʠʪʴ ʵʪʘʣʦʥʥʳʝ 

ʬʦʨʤʳ ʮʝʣʠʢʦʤ, ʧʨʠʤʝʥʷʝʪʩʷ ʪʦʣʴʢʦ ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʝʯʝʥʠʷʭ ʤʦʜʝʣʠ, 

ʧʨʠʯʸʤ ʜʦʩʪʘʪʦʯʥʦ ʭʨʘʥʠʪʴ  ʣʠʰʴ ʩʝʯʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʧʨʦʙʣʝʤʥʳʤ ʦʙʣʘʩʪʷʤ ʤʦʜʝʣʠ.  

ʆʩʦʙʝʥʥʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ  ʢʦʥʮʝʧʮʠʠ 

ʢʦʥʪʨʦʣʴʥʳʭ ʩʝʯʝʥʠʡ ʥʘ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʚʝʨʰʠʥʳ ʣʝʞʘʪ ʙʣʠʟʢʦ ʢ 

ʩʦʯʣʝʥʝʥʠʷʤ ʩʫʩʪʘʚʦʚ. ʇʨʠ ʚʨʘʱʝʥʠʠ ʢʦʩʪʠ ʚʦʢʨʫʛ ʩʚʦʝʡ ʦʩʠ ʘʣʛʦʨʠʪʤ, ʩ 

ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʜʦʣʞʝʥ ʫʯʠʪʳʚʘʪʴ ʝʸ ʦʨʠʝʥʪʘʮʠʶ ʠ ʚʳʩʪʨʘʠʚʘʪʴ ʩʝʯʝʥʠʷ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʣʦʢʘʣʴʥʦʡ ʩʠʩʪʝʤʦʡ ʢʦʦʨʜʠʥʘʪ ʢʦʩʪʠ, ʥʦ ʩ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ, ʚʠʟʫʘʣʴʥʦ ʧʣʘʚʥʦʝ ʚʨʘʱʝʥʠʝ ʙʫʜʝʪ ʦʙʝʩʧʝʯʠʚʘʪʴʩʷ ʟʘ ʩʯʸʪ 

ʠʥʪʝʨʧʦʣʷʮʠʠ. ʉʛʠʙ ʚ ʣʦʢʪʝ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ. ɺ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʧʝʨʝʯʥʳʝ ʩʝʯʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʩʪʨʦʠʪʴ ʚʪʦʨʠʯʥʦʝ ʢʦʥʪʨʦʣʴʥʦʝ ʩʝʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʣʝʞʘʪʴ ʥʘ 

ʙʠʩʩʝʢʪʨʠʩʝ ʫʛʣʘ ʤʝʞʜʫ ʢʦʩʪʷʤʠ ʩʦʯʣʝʥʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʜʘʥʥʦʝ 

ʢʦʥʪʨʦʣʴʥʦʝ ʩʝʯʝʥʠʝ ʥʝ ʙʫʜʝʪ  ʩʦʚʧʘʜʘʪʴ ʩ ʧʦʧʝʨʝʯʥʳʤʠ ʩʝʯʝʥʠʷʤʠ ʥʘ 

ʢʦʥʮʘʭ ʢʦʩʪʠ.  

ʂʦʥʪʨʦʣʴʥʳʝ ʩʝʯʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʟʘʜʘʥʳ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ: 

ʚʨʫʯʥʫʶ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʤʝʶʱʠʭʩʷ ʵʪʘʣʦʥʥʳʭ ʬʦʨʤ (ʢʘʢ ʚ ʪʨʘʜʠʮʠʦʥʥʦʤ 

ʙʣʝʥʜʠʥʛʝ) ʠʣʠ ʧʨʦʮʝʜʫʨʥʦ. ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ 

ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ, ʥʘʧʨʠʤʝʨ, ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʬʦʨʤʳ ʤʳʰʮ ʧʨʠ ʩʛʠʙʝ 

ʨʫʢʠ ʚ ʣʦʢʪʝ, ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʢʦʥʪʨʦʣʴʥʦʝ ʩʝʯʝʥʠʝ ʚ ʦʙʣʘʩʪʠ ʙʠʮʝʧʩʘ 

ʧʦʩʪʘʚʣʝʥʦ ʚ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʫʛʣʘ ʤʝʞʜʫ ʢʦʩʪʷʤʠ ʨʫʢʠ. ʇʨʠ ʘʜʘʧʪʘʮʠʠ 

ʘʣʛʦʨʠʪʤʘ ʜʣʷ ʚʳʯʠʩʣʝʥʠʡ ʘʥʠʤʘʮʠʠ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʚʦʟʤʦʞʥʦ 

ʟʘʨʘʥʝʝ ʨʘʩʩʯʠʪʳʚʘʪʴ ʥʝʢʦʪʦʨʳʝ ʚʪʦʨʠʯʥʳʝ ʩʝʯʝʥʠʷ ʠ ʭʨʘʥʠʪʴ ʠʭ ʚ 

ʥʝʠʟʤʝʥʷʝʤʦʡ ʪʝʢʩʪʫʨʝ. 
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ɿʘʜʘʯʘ ʠʥʪʝʛʨʘʮʠʠ ʠʩʭʦʜʥʦ ʥʝʟʘʚʠʩʠʤʳʭ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ ʚ 
ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʦʡ. ʕʪʘ ʟʘʜʘʯʘ, ʚ ʯʘʩʪʥʦʩʪʠ, 
ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʩʦʟʜʘʥʠʠ ʩʚʦʜʥʳʭ ɹɼ  ʠ ʦʙʲʝʜʠʥʝʥʠʠ ʜʘʥʥʳʭ ʦʜʥʦʡ 
ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʜʘʥʥʳʭ  
ʛʣʦʙʘʣʴʥʦʡ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʝʪʠ (ɻʊʉ). ʊʠʧʠʯʥʳʤʠ ʧʨʠʤʝʨʘʤʠ 
ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʠʥʪʝʛʨʘʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ 
ʦʧʝʨʘʪʠʚʥʦʤ ʣʦʛʠʯʝʩʢʦʤ ʦʙʲʝʜʠʥʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʠʜʝʥʪʠʯʥʳʭ ʧʦ ʥʘʟʥʘʯʝʥʠʶ 
ɹɼ ʦʙʲʝʜʠʥʷʝʤʳʭ ʧʨʝʜʧʨʠʷʪʠʡ (ʫʯʨʝʞʜʝʥʠʡ, ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʧʨ.), ʘ ʪʘʢʞʝ 
ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʥʝʢʠʭ ʩʦʚʤʝʩʪʥʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʩʚʦʝʡ 
ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʘʟ ʜʘʥʥʳʭ ʥʝʩʢʦʣʴʢʠʭ ʥʝʟʘʚʠʩʠʤʳʭ ʩʦʪʨʫʜʥʠʯʘʶʱʠʭ 
ʧʨʝʜʧʨʠʷʪʠʡ. 

ʈʝʰʝʥʠʝ ʪʨʝʙʫʝʤʦʡ ʟʘʜʘʯʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʤ ʢʣʘʩʩʦʤ 
ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ, ʥʘʟʳʚʘʝʤʳʭ ʩʠʩʪʝʤʘʤʠ ʠʥʪʝʛʨʘʮʠʠ ʜʘʥʥʳʭ (ʉʀɼ). 
ʆʩʥʦʚʥʦʡ ʬʫʥʢʮʠʝʡ ʉʀɼ ʷʚʣʷʝʪʩʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʶ ʝʜʠʥʦʛʦ 
ʠʥʪʝʨʬʝʡʩʘ ʜʣʷ ʜʦʩʪʫʧʘ ʢ  ʤʥʦʞʝʩʪʚʫ  ʠʩʭʦʜʥʦ ʥʝʟʘʚʠʩʠʤʳʭ ʠʩʪʦʯʥʠʢʦʚ 
ʜʘʥʥʳʭ (ʀɼ).  

ʉʀɼ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʥʝʢʦʪʦʨʫʶ ʚʠʨʪʫʘʣʴʥʫʶ ʩʭʝʤʫ ʜʘʥʥʳʭ 
(ʉɼ), ʪʘʢ ʥʘʟʳʚʘʝʤʫʶ ʛʣʦʙʘʣʴʥʫʶ ʩʭʝʤʫ ʜʘʥʥʳʭ (ɻʉɼ), ʚ ʪʝʨʤʠʥʘʭ ʢʦʪʦʨʦʡ 
ʧʨʠʢʣʘʜʥʦʡ ʧʨʦʛʨʘʤʤʠʩʪ ʬʦʨʤʫʣʠʨʫʝʪ  ʟʘʧʨʦʩʳ ʢ ʩʦʚʦʢʫʧʥʦʩʪʠ ʀɼ. ʋʩʣʦʚʠʷ 
ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʧʨʠʭʦʜʠʪʩʷ ʨʝʰʘʪʴ ʉʀɼ, ʦʯʝʥʴ ʩʠʣʴʥʦ ʟʘʚʠʩʷʪ ʦʪ ʦʙʣʘʩʪʠ ʝʝ 
ʧʨʠʤʝʥʝʥʠʷ. ʉʦʚʨʝʤʝʥʥʳʝ ʢʦʤʤʝʨʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʠʥʪʝʛʨʘʮʠʠ ʜʘʥʥʳʭ ʦʙʳʯʥʦ 
ʥʘʮʝʣʝʥʳ ʥʘ ʠʥʪʝʛʨʘʮʠʶ ʜʘʥʥʳʭ ʚ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʧʨʝʜʧʨʠʷʪʠʷ. ɿʘʯʘʩʪʫʶ, 
ʧʦʤʠʤʦ ʩʨʝʜʩʪʚ ʠʥʪʝʛʨʘʮʠʠ ʜʘʥʥʳʭ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʩʭʦʜʥʳʭ ʮʝʣʝʡ 
ʝʜʠʥʦʦʙʨʘʟʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʦʡ ʨʘʟʣʠʯʥʳʤʠ ʀɼ, 
ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʨʝʜʩʪʚʘ ʠʥʪʝʛʨʘʮʠʠ ʧʨʠʣʦʞʝʥʠʡ (ʚ ʯʘʩʪʥʦʩʪʠ,  ʩʝʨʚʠʩʥʳʝ 
ʰʠʥʳ ʧʨʝʜʧʨʠʷʪʠʡ ESB [1]). ʇʦʜʦʙʥʳʝ ʩʨʝʜʩʪʚʘ ʧʦʟʚʦʣʷʶʪ ʫʥʠʬʠʮʠʨʦʚʘʪʴ 
ʬʦʨʤʘʪʳ ʩʦʦʙʱʝʥʠʡ, ʢʦʪʦʨʳʤʠ ʦʙʤʝʥʠʚʘʶʪʩʷ ʧʨʠʣʦʞʝʥʠʷ, ʥʘʩʪʨʦʠʪʴ 
ʨʘʩʰʠʨʷʝʤʫʶ ʩʠʩʪʝʤʫ ʧʨʠʣʦʞʝʥʠʡ ʧʨʝʜʧʨʠʷʪʠʷ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʣʝʛʢʦ 
ʟʘʤʝʥʷʪʴ ʢʦʤʧʦʥʝʥʪʳ, ʠ, ʚ ʪʦʤ ʯʠʩʣʝ, ʫʥʠʬʠʮʠʨʫʝʪ ʜʦʩʪʫʧ ʢ ʨʘʟʣʠʯʥʳʤ ʀɼ. 
ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʙʦʪʳ ʩ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ɹɼ, ʨʘʟʤʝʱʝʥʥʳʭ ʚ 
ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʝʪʷʭ, ʚʦʟʥʠʢʘʶʱʝʡ ʧʨʠ ʦʙʲʝʜʠʥʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ 
ʧʨʝʜʧʨʠʷʪʠʡ ʠ/ʠʣʠ  ʧʨʠ ʣʦʛʠʯʝʩʢʦʤ ʦʙʲʝʜʠʥʝʥʠʠ ʩʦʚʤʝʩʪʥʦ ʠʩʧʦʣʴʟʫʝʤʳʭ 
ʜʘʥʥʳʭ ʥʝʩʢʦʣʴʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʩʦʪʨʫʜʥʠʯʘʶʱʠʭ, ʥʘʧʨʠʤʝʨ, ʚ ʨʘʤʢʘʭ 
ʦʜʥʦʛʦ ʭʦʣʜʠʥʛʘ, ʟʘʜʘʯʘ ʠʥʪʝʛʨʘʮʠʠ ʜʘʥʥʳʭ ʥʝʩʢʦʣʴʢʦ ʠʟʤʝʥʷʝʪʩʷ ʠ 
ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ:  

1) ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʀɼ, 

mailto:baa@sfedu.ru
mailto:alp@rsu.ru
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2) ʢʘʢ ʧʨʘʚʠʣʦ, ʜʣʷ ʩʦʚʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʪʦʣʴʢʦ 
ʦʛʨʘʥʠʯʝʥʥʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ ʠʤʝʶʱʠʭʩʷ ʜʘʥʥʳʭ (ʧʨʝʜʦʩʪʘʚʣʷʝʤʘʷ 
ʠʥʬʦʨʤʘʮʠʷ ʬʠʣʴʪʨʫʝʪʩʷ, ʥʘʧʨʠʤʝʨ, ʚʳʜʘʝʪʩʷ ʜʦʩʪʫʧ ʪʦʣʴʢʦ ʢ ʩʚʝʜʝʥʠʷʤ ʦ 
ʌʀʆ ʠ ʜʦʣʞʥʦʩʪʷʭ ʩʦʪʨʫʜʥʠʢʦʚ, ʢʦʪʦʨʳʝ ʩʦʛʣʘʩʠʣʠʩʴ ʥʘ ʧʫʙʣʠʢʘʮʠʶ ʜʘʥʥʦʡ 
ʠʥʬʦʨʤʘʮʠʠ), ʧʦʵʪʦʤʫ ʤʳ ʤʦʞʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʦʪʜʝʣʴʥʳʡ ʀɼ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 
ʥʝʙʦʣʴʰʦʡ ʦʙʲʝʤ ʠʥʬʦʨʤʘʮʠʠ, 

3) ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʥʝʜʦʩʪʫʧʥʦʩʪʠ ʥʝʢʦʪʦʨʳʭ ʀɼ (ʚ 
ʩʚʷʟʠ ʩ ʨʘʟʤʝʱʝʥʠʝʤ ʵʪʠʭ ʀɼ ʚ ʨʘʟʥʳʭ çʪʦʯʢʘʭè ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ 
ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʝʪʠ), 

4) ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʜʦʩʪʫʧʘ ʢ ʀɼ (ʪʘʢ ʢʘʢ ʦʙʲʝʜʠʥʷʝʤʳʝ 
ʀɼ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ, ʥʘʧʨʠʤʝʨ, ʯʝʨʝʟ VPN-ʪʫʥʥʝʣʠ ʧʦʚʝʨʭ ɻʊʉ), 

5) ʢʦʥʪʨʦʣʴ ʥʘʜ ʀɼ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʛʨʫʧʧʘʤʠ 
ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʚ, ʥʦ ʧʨʠ ʵʪʦʤ ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʛʣʘʩʦʚʘʥʥʦʛʦ 
ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʀɼ, 

6) ʦʪʩʫʪʩʪʚʠʝʤ ʥʝʦʙʭʦʜʠʤʦʩʪʠ (ʘ ʟʘʯʘʩʪʫʶ ʠ ʚʦʟʤʦʞʥʦʩʪʠ) ʠʟʤʝʥʷʪʴ 
ʜʘʥʥʳʝ ʚ ʀɼ ʚʩʝʤʠ ʩʪʦʨʦʥʘʤʠ, ʢʦʪʦʨʳʤ ʨʘʟʨʝʰʝʥ ʜʦʩʪʫʧ ʢ ʵʪʠʤ  ʜʘʥʥʳʤ ʚ 
ʨʝʞʠʤʝ ʯʪʝʥʠʷ. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʧʦʜʦʙʥʳʭ ʫʩʣʦʚʠʷʭ ʨʘʙʦʪʘ ʩ ESB ʧʨʘʢʪʠʯʝʩʢʠ 
ʥʝʚʦʟʤʦʞʥʘ, ʪʘʢ ʢʘʢ ʜʘʥʥʳʝ ʩʨʝʜʩʪʚʘ ʠʥʪʝʛʨʘʮʠʠ ʧʨʠʣʦʞʝʥʠʡ ʥʝ ʨʘʩʩʯʠʪʘʥʳ 
ʥʘ ʨʘʙʦʪʫ ʚ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʝʪʷʭ (ʥʘʧʨʠʤʝʨ, ʚ ʥʠʭ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʰʪʘʪʥʘʷ 
ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʣʦʞʝʥʥʦʡ ʜʦʩʪʘʚʢʠ ʩʦʦʙʱʝʥʠʡ, ʦʙʨʘʙʦʪʢʠ ʩʙʦʝʚ ʧʨʠ ʠʭ 
ʜʦʩʪʘʚʢʝ ʠ ʪ.ʜ.). 

ʉʨʝʜʩʪʚʘ ʜʣʷ ʦʙʲʝʜʠʥʝʥʠʷ ʜʘʥʥʳʭ ʚ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʝʪʠ ʧʦʢʘ 
ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ ʪʦʣʴʢʦ ʚ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʧʨʦʝʢʪʦʚ, ʥʘʧʨʠʤʝʨ, 
ʉʀɼ Piazza [2] ʠʣʠ SIMS [3].  ʇʨʠ ʵʪʦʤ ʜʘʥʥʳʤ ʧʨʦʝʢʪʘʤ ʩʚʦʡʩʪʚʝʥʝʥ ʨʷʜ 
ʥʝʜʦʩʪʘʪʢʦʚ, ʥʝ ʧʦʟʚʦʣʷʶʱʠʭ ʵʬʬʝʢʪʠʚʥʦ ʨʝʰʘʪʴ ʟʘʜʘʯʫ ʠʥʪʝʛʨʘʮʠʠ ʜʘʥʥʳʭ ʚ 
ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʠ ʤʝʞʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʝʪʷʭ.    

ʂ ʧʦʜʦʙʥʳʤ ʥʝʜʦʩʪʘʪʢʘʤ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩʪʦʠʪ ʦʪʥʝʩʪʠ ʪʦ, ʯʪʦ 
ʩʫʱʝʩʪʚʫʶʱʠʝ ʩʠʩʪʝʤʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʫʯʠʪʳʚʘʶʪ ʚʩʝ ʦʩʦʙʝʥʥʦʩʪʠ ʟʘʜʘʯʠ 
ʠʥʪʝʛʨʘʮʠʠ ʜʘʥʥʳʭ ʚ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʠ ʤʝʞʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʝʪʷʭ. ʇʦʩʣʝʜʥʠʝ 
ʨʝʰʝʥʠʷ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʠʥʪʝʛʨʘʮʠʶ ʜʘʥʥʳʭ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʠ, ʢʘʢ 
ʩʣʝʜʩʪʚʠʝ, ʠʩʧʦʣʴʟʫʶʪ ʩʣʘʙʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʤʦʜʝʣʠ ʜʘʥʥʳʭ (XML, RDF) 
(ʯʪʦ ʚʳʟʳʚʘʝʪ ʩʣʦʞʥʦʩʪʠ ʧʨʠ ʦʪʦʙʨʘʞʝʥʠʠ ʟʘʧʨʦʩʦʚ ʢ ɻʉɼ ʚ ʟʘʧʨʦʩʳ ʢ 
ʨʝʣʷʮʠʦʥʥʳʤ ʉɼ), ʠʤʝʶʪ P2P-ʦʨʛʘʥʠʟʘʮʠʶ (ʯʪʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʫʩʪʘʥʦʚʢʫ ʇʆ 
ʉʀɼ ʥʘ ʢʘʞʜʳʡ ʫʟʝʣ (ʀɼ)). ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʦʜʭʦʜʳ ʢ 
ʧʦʩʪʨʦʝʥʠʶ ʦʪʦʙʨʘʞʝʥʠʡ ʣʠʙʦ ʥʘʢʣʘʜʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ 
ɻʉɼ ʠ ʉɼ ʧʦʜʢʣʶʯʘʝʤʳʭ ʀɼ, ʣʠʙʦ ʫʩʣʦʞʥʷʶʪ ʦʙʨʘʙʦʪʢʫ ʟʘʧʨʦʩʦʚ. ʂʨʦʤʝ 
ʪʦʛʦ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʉʀɼ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʤʝʶʪ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʠʟ 
ʩʣʝʜʫʶʱʠʭ ʥʝʜʦʩʪʘʪʢʦʚ: ʥʝʚʳʩʦʢʘʷ ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʴ ʷʟʳʢʦʚ ʟʘʧʨʦʩʦʚ, 
ʩʫʱʝʩʪʚʝʥʥʳʝ ʦʪʣʠʯʠʷ ʷʟʳʢʘ ʟʘʧʨʦʩʦʚ ʠ ʷʟʳʢʘ ʦʧʠʩʘʥʠʷ ʜʘʥʥʳʭ, 
ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʨʝʢʫʨʩʠʚʥʳʭ ʟʘʧʨʦʩʦʚ, ʦʪʩʫʪʩʪʚʠʝ ʵʬʬʝʢʪʠʚʥʦʡ 
ʩʪʨʘʪʝʛʠʠ ʦʙʨʘʙʦʪʢʠ ʩʙʦʝʚ ʜʦʩʪʫʧʘ ʢ ʀɼ, ʥʝʜʦʩʪʘʪʢʠ ʚ ʤʝʪʦʜʘʭ ʦʧʪʠʤʠʟʘʮʠʠ 
ʟʘʧʨʦʩʦʚ ʩ ʫʯʝʪʦʤ ʨʘʙʦʪʳ ʚ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʝʪʠ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʉʀɼ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ 
ʦʙʲʝʜʠʥʝʥʠʷ ʨʘʟʥʦʪʠʧʥʳʭ ʀɼ ʚ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʝʪʷʭ TCP/IP. ʇʦʜʦʙʥʘʷ ʉʀɼ 
ʜʦʣʞʥʘ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʦʜʝʣʴ ʜʘʥʥʳʭ, ʙʣʠʟʢʫʶ ʢ ʨʝʣʷʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʠ 
ʜʦʧʫʩʢʘʶʱʫʶ ʵʬʬʝʢʪʠʚʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʥʘ ʦʪʥʦʰʝʥʠʷ ʨʝʣʷʮʠʦʥʥʳʭ ʀɼ. 
ʉʀɼ ʜʦʣʞʥʘ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʩʨʝʜʩʪʚʘ ʣʦʛʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʚʟʘʠʤʦʩʚʷʟʠ 
ʤʝʞʜʫ ɻʉɼ ʠ ʉɼ ʦʪʜʝʣʴʥʳʭ ʀɼ.  

ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʪʦʪʠʧʘ ʧʦʜʦʙʥʦʡ ʉʀɼ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ 
ʉʀɼ DISGO [4,5]. ʆʩʥʦʚʥʳʤʠ ʜʦʩʪʦʠʥʩʪʚʘʤʠ ʜʘʥʥʦʛʦ ʨʝʰʝʥʠʷ ʷʚʣʷʶʪʩʷ: 
ʵʬʬʝʢʪʠʚʥʳʝ ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʦʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʪʦʤ ʯʠʩʣʝ, ʚ 
ʫʩʣʦʚʠʷʭ ʤʘʩʩʦʚʦʡ ʥʝʜʦʩʪʫʧʥʦʩʪʠ ʀɼ; ʫʧʨʦʱʝʥʥʘʷ ʧʨʦʮʝʜʫʨʘ ʧʦʜʢʣʶʯʝʥʠʷ 
ʥʦʚʳʭ ʀɼ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʝʮʠʘʣʴʥʦʛʦ ʣʦʛʠʯʝʩʢʦʛʦ ʷʟʳʢʘ ʟʘʧʨʦʩʦʚ, ʢʦʪʦʨʳʡ 
ʧʦʟʚʦʣʷʝʪ ʧʨʦʛʨʘʤʤʠʩʪʫ ʘʙʩʪʨʘʛʠʨʦʚʘʪʴʩʷ ʦʪ ʜʝʪʘʣʝʡ ʉɼ ʟʘ ʩʯʝʪ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʜʠʢʘʪʦʚ ʩ ʠʤʝʥʦʚʘʥʥʳʤʠ ʘʨʛʫʤʝʥʪʘʤʠ; ʚʦʟʤʦʞʥʦʩʪʴ 
ʙʳʩʪʨʦʛʦ ʧʦʣʫʯʝʥʠʷ ʥʝʧʦʣʥʳʭ ʦʪʚʝʪʦʚ ʟʘ ʩʯʝʪ ʠʛʥʦʨʠʨʦʚʘʥʠʷ çʤʝʜʣʝʥʥʳʭè 
ʀɼ ʠ, ʥʘʢʦʥʝʮ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʩʠʩʪʝʤʘ ʧʨʘʚ ʜʦʩʪʫʧʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ 
ʜʝʣʝʛʠʨʦʚʘʪʴ ʚʳʧʦʣʥʝʥʠʝ ʨʫʪʠʥʥʳʭ ʦʧʝʨʘʮʠʠ ʧʦ ʩʦʧʨʦʚʦʞʜʝʥʠʶ 
ʦʪʦʙʨʘʞʝʥʠʡ ʤʝʞʜʫ ʉɼ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘʤ ʀɼ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʜʘʥʥʦʡ ʉʀɼ ʙʳʣʘ ʧʦʜʪʚʝʨʞʜʝʥʘ 
ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʫʪʝʤ ʩʨʘʚʥʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩ ʘʥʘʣʦʛʠʯʥʳʤ 
ʨʝʰʝʥʠʝʤ, ʧʦʩʪʨʦʝʥʥʳʤ ʥʘ ʙʘʟʝ ʩʨʝʜʩʪʚ Oracle ʜʣʷ ʠʥʪʝʛʨʘʮʠʠ ʜʘʥʥʳʭ (Oracle 
Heterogeneous Services).  ʇʨʠ ʨʘʟʤʝʨʝ ʨʝʟʫʣʴʪʘʪʘ ʦʪʚʝʪʘ, ʚʦʟʚʨʘʱʘʝʤʦʛʦ 
ʧʦʣʴʟʦʚʘʪʝʣʶ, ʦʛʨʘʥʠʯʝʥʥʦʤʫ ʥʝʩʢʦʣʴʢʠʤʠ ʪʳʩʷʯʘʤʠ ʟʘʧʠʩʝʡ (ʚʥʝ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʲʝʤʘ ʦʙʨʘʙʦʪʘʥʥʳʭ ʜʘʥʥʳʭ) ʧʨʦʪʦʪʠʧ ʉʀɼ DISGO 
ʦʢʘʟʳʚʘʣʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʝʡ ʥʘ 20-30% ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʝʪʦʜʦʚ 
ʦʧʪʠʤʠʟʘʮʠʠ ʟʘʧʨʦʩʦʚ. ʇʨʠ ʵʪʦʤ ʧʨʦʪʦʪʠʧ ʉʀɼ, ʚ ʦʪʣʠʯʠʝ ʦʪ Oracle HS, ʤʦʛ 
ʚʳʜʘʚʘʪʴ ʥʝʧʦʣʥʳʝ ʦʪʚʝʪʳ ʥʘ ʟʘʧʨʦʩʳ ʜʘʞʝ ʚ ʩʣʫʯʘʝ ʤʘʩʩʦʚʦʡ ʥʝʜʦʩʪʫʧʥʦʩʪʠ 
ʀɼ. 
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ʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʖɻʀʅʌʆ  
E-mail: baa@sfedu.ru, alex@sfedu.ru 

ɸʚʪʦʨʘʤʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʬʠʣʴʪʨʘʮʠʠ ʧʦʯʪʦʚʦʛʦ ʩʧʘʤʘ: 

¶ ʚɻʨʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ; 

¶ ʦʙʥʘʨʫʞʝʥʠʝ ʧʦʚʪʦʨʦʚ ʠ ʧʨʠʟʥʘʢ ʤʘʩʩʦʚʦʩʪʠ; 

¶ ʛʨʝʡʣʠʩʪʠʥʛ; 

¶ ʧʨʦʚʝʨʢʘ ip-ʘʜʨʝʩʘ ʦʪʧʨʘʚʠʪʝʣʷ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʦʥ-ʣʘʡʥ ʙʘʟʘʭ 

ʜʘʥʥʳʭ; 

¶ ʙʝʣʳʝ ʩʧʠʩʢʠ; 

¶ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. 

ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʘʞʜʳʡ ʠʟ ʠʩʩʣʝʜʫʝʤʳʭ ʤʝʪʦʜʦʚ ʦʙʣʘʜʘʝʪ 

ʨʷʜʦʤ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʥʝʜʦʩʪʘʪʢʦʚ ʠ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʠʝʤʣʝʤʦʡ ʪʦʯʥʦʩʪʠ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʠʩʝʤ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʠʣʴʪʨʘʮʠʠ 

ʘʚʪʦʨʘʤʠ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʧʨʠʤʝʥʝʥʠʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʢ 

ʬʠʣʴʪʨʘʮʠʠ ʧʦʯʪʦʚʦʛʦ ʩʧʘʤʘ[1]. ɹʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʢʦʤʧʣʝʢʩʥʘʷ 

ʤʥʦʛʦʬʠʣʴʪʨʦʚʘʷ ʩʠʩʪʝʤʘ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʧʦʯʪʦʚʦʛʦ ʩʧʘʤʘ, ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʙʣʠʦʪʝʢʠ libmilter[2] ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ, ʨʝʘʣʠʟʫʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʬʠʣʴʪʨʘʮʠʠ 

ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʠʣʴʪʨʘʮʠʠ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʘʜʘʧʪʘʮʠʠ 

ʩʠʩʪʝʤʳ ʧʦʜ ʪʝʢʫʱʠʡ ʧʦʪʦʢ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ ʘʚʪʦʨʘʤʠ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ 

ʘʜʘʧʪʠʚʥʳʡ ʤʝʪʦʜ, ʠʟʤʝʥʷʶʱʠʡ ʚʢʣʘʜ ʢʘʞʜʦʛʦ ʤʦʜʫʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʚ 

ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʩʦʦʙʱʝʥʠʷ [3]. 

ɼʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʧʦʢʘʟʘʪʝʣʴ ʪʝʢʫʱʝʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ [4], ʫʯʠʪʳʚʘʶʱʠʡ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʮʝʥʥʦʩʪʴ ʦʰʠʙʦʢ ʧʝʨʚʦʛʦ 

ʠ ʚʪʦʨʦʛʦ ʨʦʜʘ . ʆʙʱʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʳʨʘʞʘʝʪʩʷ ʬʦʨʤʫʣʦʡ (1). 

E = Ŭ*hm + sm,     (1) 

ʛʜʝ Ŭ ï ʢʦʵʬʬʠʮʠʝʥʪ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʮʝʥʥʦʩʪʠ ʦʰʠʙʦʢ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ʥʦʨʤʘʣʴʥʳʭ ʧʠʩʝʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʰʠʙʢʘʤ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʩʧʘʤʘ. 

ɹʳʣ ʧʨʦʚʝʜʝʥ ʵʢʩʧʝʨʠʤʝʥʪ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʠʣʴʪʨʘʮʠʠ 

ʘʜʘʧʪʠʚʥʦʡ ʠ ʥʝʘʜʘʧʪʠʚʥʦʡ ʩʠʩʪʝʤ. ɺ ʢʘʯʝʩʪʚʝ ʬʠʣʴʪʨʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʤʦʜʫʣʠ ʘʥʪʠʩʧʘʤ-ʩʠʩʪʝʤʳ SpamAssassin[5]. ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʣʩʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʚʫʭ ʦʙʱʝʜʦʩʪʫʧʥʳʭ ʥʘʙʦʨʦʚ ʟʘʨʘʥʝʝ 

ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʥʳʭ ʧʠʩʝʤ:  LingSpam[6] ʠ SpamAssassin public corpus[7]. 
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ʅʘ ʦʙʦʠʭ ʪʝʩʪʦʚʳʭ ʥʘʙʦʨʘʭ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʧʨʝʚʟʦʰʝʣ 

ʪʨʘʜʠʮʠʦʥʥʳʡ ʘʣʛʦʨʠʪʤ ʚʟʚʝʰʝʥʥʦʡ ʩʫʤʤʳ, ʨʝʘʣʠʟʦʚʘʥʥʳʡ ʚ ʬʠʣʴʪʨʝ 

ʧʦʯʪʳ SpamAssassin (ʊʘʙ. 1). 

 

Á  Á SpamAssassin 

Public Corpus 

Á LingSpam 

Á ʆʰʠʙʢʠ 

ʧʝʨʚʦʛʦ 

ʨʦʜʘ, % 

Á E 

(Ŭ=5

0) 

Á ʆʰʠʙʢʠ 

ʧʝʨʚʦʛʦ 

ʨʦʜʘ, % 

Á E 

(Ŭ=5

0) 

Á SSA Á 0,68 Á 3,7 Á 0,86 Á 0,83 

Á ASA Á 0,18 Á 0,35 Á 0,24 Á 0,52 

ʊʘʙ. 1. ʇʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʨʘʜʠʮʠʦʥʥʦʡ (SSA) ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ (ASA) ʩʠʩʪʝʤʳ. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʚʪʦʨʘʤʠ ʫʯʝʙʥʠʢʦʚ ʠ ʨʘʟʣʠʯʥʳʭ ʧʦʩʦʙʠʡ 

ʦʪʦʙʨʘʥʳ ʠʩʪʦʨʠʯʝʩʢʠʝ ʩʚʝʜʝʥʠʷ, ʦʩʫʱʝʩʪʚʣʝʥʘ ʠʭ ʜʠʜʘʢʪʠʯʝʩʢʘʷ 

ʦʙʨʘʙʦʪʢʘ, ʥʦ ʠʩʪʦʯʥʠʢʠ ʧʦ ʠʩʪʦʨʠʠ ʤʘʪʝʤʘʪʠʢʠ ʩʦʜʝʨʞʘʪ ʢʫʜʘ ʙʦʣʝʝ 

ʙʦʛʘʪʳʡ ʤʘʪʝʨʠʘʣ, ʪʨʝʙʫʶʱʠʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʤʝʪʦʜʠʯʝʩʢʦʡ  ʦʙʨʘʙʦʪʢʠ. 

ʅʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʵʣʝʤʝʥʪʳ ʠʩʪʦʨʠʠ ʛʘʨʤʦʥʠʯʥʦ ʚʣʠʚʘʣʠʩʴ ʚ ʫʨʦʢ ʠ ʚ 

ʢʦʤʧʣʝʢʩʝ ʨʝʰʘʣʠ ʚʩʝ ʝʛʦ ʟʘʜʘʯʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʷʚʠʣʦʩʴ ʧʦʥʷʪʠʝ 

çʠʩʪʦʨʠʟʘʮʠʠè ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ï ʚʢʣʶʯʝʥʠʝ ʠʩʪʦʨʠʯʝʩʢʠʭ 

ʬʘʢʪʦʚ ʚ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ.  

ʆʩʥʦʚʥʳʤʠ ʬʫʥʢʮʠʷʤʠ ʧʨʦʮʝʩʩʘ ʠʩʪʦʨʠʟʘʮʠʠ ʷʚʣʷʶʪʩʷ 

ʩʪʠʤʫʣʠʨʫʶʱʝ-ʧʦʟʥʘʚʘʪʝʣʴʥʘʷ ʠ ʚʦʩʧʠʪʘʪʝʣʴʥʘʷ, ʩʦʩʪʦʷʱʠʝ ʚ ʪʦʤ, ʯʪʦʙʳ 

ʩʜʝʣʘʪʴ ʠʟʣʦʞʝʥʠʝ ʤʘʪʝʤʘʪʠʢʠ ʙʦʣʝʝ ʫʚʣʝʢʘʪʝʣʴʥʳʤ, ʠʥʪʝʨʝʩʥʳʤ ʜʣʷ 

ʫʯʘʱʠʭʩʷ, ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʨʘʚʩʪʚʝʥʥʳʭ ʢʘʯʝʩʪʚ 

ʣʠʯʥʦʩʪʠ, ʚʦʩʧʠʪʘʥʠʶ ʧʘʪʨʠʦʪʠʟʤʘ, ʥʘʮʠʦʥʘʣʴʥʦʡ ʛʦʨʜʦʩʪʠ.  

ʈʝʰʘʷ ʧʨʦʙʣʝʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʩʪʦʨʠʯʝʩʢʠʭ ʬʘʢʪʦʚ ʚ ʧʨʦʮʝʩʩʝ 

ʦʙʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʠ, ʩʣʝʜʫʝʪ ʠʩʭʦʜʠʪʴ ʥʝ ʩʪʦʣʴʢʦ ʠʟ ʦʙʲʝʤʘ ʠʤʝʶʱʝʡʩʷ 

ʠʥʬʦʨʤʘʮʠʠ ʠ ʞʝʣʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʝ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ, ʩʢʦʣʴʢʦ ʠʟ 

ʤʝʪʦʜʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʦʙʫʯʝʥʠʷ, ʘʥʘʣʠʟ ʢʦʪʦʨʦʡ ʜʦʣʞʝʥ ʧʦʢʘʟʘʪʴ, ʢʘʢʠʝ 

ʫʯʝʙʥʳʝ ʟʘʜʘʯʠ ʤʦʛʫʪ ʙʳʪʴ ʨʝʰʝʥʳ ʧʫʪʝʤ ʚʢʣʶʯʝʥʠʷ ʵʪʦʛʦ ʤʘʪʝʨʠʣʘ, ʠʙʦ 

ʜʨʫʛʠʝ ʜʠʜʘʢʪʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʤʝʥʝʝ ʵʬʬʝʢʪʠʚʥʳ ʠʣʠ ʚʦʦʙʱʝ ʥʝ 

ʧʨʠʤʝʥʠʤʳ.  

ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ ʠʩʪʦʨʠʟʘʮʠʠ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ 

ʧʨʠʤʝʥʝʥʠʷ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʧʦʜʭʦʜʘʭ ʢ ʦʙʫʯʝʥʠʶ ʤʘʪʝʤʘʪʠʢʝ. 

ʉʠʩʪʝʤʘʪʠʯʝʩʢʘʷ ʬʦʨʤʘ ʠʩʪʦʨʠʟʘʮʠʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʨʝʛʫʣʷʨʥʳʤ ʚʢʣʶʯʝʥʠʝʤ ʩʨʝʜʩʪʚ ʠʩʪʦʨʠʟʘʮʠʠ ʚ 

ʮʝʣʦʩʪʥʦʡ ʠ ʝʜʠʥʦʡ ʩʠʩʪʝʤʝ ʚ ʰʢʦʣʴʥʳʡ ʢʫʨʩ ʤʘʪʝʤʘʪʠʢʠ ʚ ʢʘʯʝʩʪʚʝ 

ʦʨʛʘʥʠʯʥʦʡ ʠ ʟʥʘʯʠʤʦʡ ʯʘʩʪʠ ʵʪʦʛʦ ʢʫʨʩʘ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ 

ʧʨʝʜʧʦʣʘʛʘʶʪʩʷ ʩʦʜʝʨʞʘʪʝʣʴʥʳʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ  ʚ 

ʜʝʡʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ. ʇʨʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʡ 

ʬʦʨʤʝ ʠʩʪʦʨʠʟʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʥʘʣʠʯʠʝ ʦʯʝʥʴ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ 

ʠʩʪʦʨʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʫʯʠʪʝʣʷ. 

ʕʧʠʟʦʜʠʯʝʩʢʘʷ ʬʦʨʤʘ ʠʩʪʦʨʠʟʘʮʠʠ  ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ  ʥʝʨʝʛʫʣʷʨʥʳʤ, 

ʦʛʨʘʥʠʯʝʥʥʳʤ ʚʢʣʶʯʝʥʠʝʤ ʩʨʝʜʩʪʚ ʠʩʪʦʨʠʟʘʮʠʠ ʚ ʰʢʦʣʴʥʳʡ ʢʫʨʩ ʚ 

ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʝʥʠʷ ʢ ʦʩʥʦʚʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʯʘʩʪʠ, ʥʦ ʧʨʠ ʵʪʦʤ 

ʥʠʢʘʢʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʩʪʨʫʢʪʫʨʝ ʘʧʧʘʨʘʪʘ ʠʟʫʯʝʥʠʷ 

ʤʘʪʝʨʠʘʣʘ ʥʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ. ʈʝʘʣʠʟʘʮʠʷ ʵʧʠʟʦʜʠʯʝʩʢʦʡ ʬʦʨʤʳ 
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ʠʩʪʦʨʠʟʘʮʠʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʣʠʯʠʝ ʩʨʝʜʥʝʛʦ ʫʨʦʚʥʷ ʠʩʪʦʨʠʢʦ-

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʫʯʠʪʝʣʷ ʤʘʪʝʤʘʪʠʢʠ. 

ʉʣʫʯʘʡʥʘʷ ʬʦʨʤʘ ʠʩʪʦʨʠʟʘʮʠʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʘʟʨʦʟʥʝʥʥʳʤ, 

ʬʨʘʛʤʝʥʪʘʨʥʳʤ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʩʪʠʭʠʡʥʳʤ ʚʢʣʶʯʝʥʠʝʤ ʩʨʝʜʩʪʚ 

ʠʩʪʦʨʠʟʘʮʠʠ ʚ ʰʢʦʣʴʥʳʡ ʢʫʨʩ ʤʘʪʝʤʘʪʠʢʠ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʩʪʦʛʦ ʥʘʙʦʨʘ 

ʧʨʠʤʝʨʦʚ ʠ ʬʘʢʪʦʚ, ʥʦʩʷʱʠʭ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʧʦʚʝʨʭʥʦʩʪʥʳʡ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʭʘʨʘʢʪʝʨ. ʈʝʘʣʠʟʘʮʠʷ ʩʣʫʯʘʡʥʦʡ ʬʦʨʤʳ ʠʩʪʦʨʠʟʘʮʠʠ 

ʯʘʱʝ ʚʩʝʛʦ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʥʘʣʠʯʠʠ ʥʠʟʢʦʛʦ ʠʣʠ ʦʯʝʥʴ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ 

ʠʩʪʦʨʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʫʯʠʪʝʣʷ ʤʘʪʝʤʘʪʠʢʠ. ʀʤʝʥʥʦ 

ʵʪʘ ʬʦʨʤʘ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʫʧʦʪʨʝʙʣʷʝʤʦʡ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ ʥʝ 

ʩʚʦʜʠʪʩʷ ʪʦʣʴʢʦ ʢ ʬʘʢʪʘʤ ʠʟ ʙʠʦʛʨʘʬʠʠ ʚʝʣʠʢʠʭ ʫʯʝʥʳʭ. ʈʝʘʣʠʟʘʮʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠʩʪʦʨʠʟʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʧʨʝʜʩʪʘʚʣʝʥʠʠ 

ʫʯʘɦʠʤʩʷ ʛʦʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʚʠʜʝ ʫʩʪʥʳʭ ʠʣʠ ʧʠʩʴʤʝʥʥʳʭ ʪʝʢʩʪʦʚ, 

ʩʦʦʙʱʝʥʠʡ ʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʦʩʥʦʚʥʦʤ ʪʘʢʠʭ ʩʨʝʜʩʪʚ 

ʠʩʪʦʨʠʟʘʮʠʠ ʢʘʢ ʵʣʝʤʝʥʪ ʠʩʪʦʨʠʟʤʘ, ʠʩʪʦʨʠʯʝʩʢʠʡ ʵʢʩʢʫʨʩ, ʠʩʪʦʨʠʯʝʩʢʠʡ 

ʦʯʝʨʢ, ʠʩʪʦʨʠʯʝʩʢʘʷ ʙʝʩʝʜʘ, ʠʩʪʦʨʠʟʤ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʧʦʥʷʪʠʠ ʠ 

ʪʝʦʨʝʤʝ.  

ʈʝʘʣʠʟʘʮʠʷ ʦʙʨʘʟʥʦʡ ʠʩʪʦʨʠʟʘʮʠʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ 

ʦʩʥʦʚʥʦʤ ʪʘʢʦʛʦ ʩʨʝʜʩʪʚʘ ʠʩʪʦʨʠʟʘʮʠʠ ʢʘʢ ʭʨʦʥʦʣʦʛʠʯʝʩʢʘʷ ʪʘʙʣʠʮʘ ʠ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʚʠʜʝ ʪʘʙʣʠʮ, ʢʘʨʪ, 

ʩʭʝʤ, ʤʦʜʝʣʝʡ, ʧʦʨʪʨʝʪʦʚ ʠʟʚʝʩʪʥʳʭ ʤʘʪʝʤʘʪʠʢʦʚ ʠ ʜʝʷʪʝʣʝʡ ʥʘʫʢʠ, 

ʢʘʨʪʠʥ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʠʩʪʦʨʠʯʝʩʢʫʶ ʵʧʦʭʫ, ʩʪʘʨʠʥʥʳʭ ʬʦʣʠʘʥʪʦʚ. 

ʈʝʘʣʠʟʘʮʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʠʩʪʦʨʠʟʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʚʠʜʝ ʟʘʜʘʥʠʡ, ʚʦʧʨʦʩʦʚ, ʟʘʜʘʯ, 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʨʘʩʩʯʠʪʘʥʥʳʭ ʥʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʨʘʙʦʪʫ ʫʯʘʱʠʭʩʷ, ʠ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʦʩʥʦʚʥʦʤ ʪʘʢʠʭ ʩʨʝʜʩʪʚ ʠʩʪʦʨʠʟʘʮʠʠ ʢʘʢ 

ʠʩʪʦʨʠʟʤ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʬʦʨʤʫʣʝ, ʟʘʜʘʯʝ, ʠʩʪʦʨʠʯʝʩʢʘʷ ʙʝʩʝʜʘ.  

ɺ ʠʩʪʦʨʠʠ ʤʘʪʝʤʘʪʠʢʠ ʦʰʠʙʢʠ ʠʣʠ ʥʝʫʜʘʯʠ ʦʜʥʠʭ ʫʯʝʥʳʭ ʥʝʨʝʜʢʦ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʦʪʢʨʳʪʠʷʤ ʜʨʫʛʠʭ. ɺ ʥʝʡ ʪʨʘʛʠʯʝʩʢʦʝ ʧʝʨʝʧʣʝʪʘʝʪʩʷ ʩ 

ʢʦʤʠʯʝʩʢʠʤ, ʦʥʘ ʧʦʣʥʘ ʧʨʦʪʠʚʦʨʝʯʠʡ ʠ ʣʝʛʝʥʜ. ʀʤʝʥʥʳʝ ʪʝʦʨʝʤʳ ʠ 

ʟʘʜʘʯʠ, ʬʠʛʫʨʳ, ʬʦʨʤʫʣʳ ʠ ʯʠʩʣʘ ʚʩʝʛʜʘ ʩʦʜʝʨʞʘʪ ʧʦʚʦʜ ʜʣʷ ʦʙʩʫʞʜʝʥʠʷ 

ʩʧʦʨʥʳʭ ʚʦʧʨʦʩʦʚ. ʉʧʝʮʠʬʠʢʘ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʪʢʨʳʚʘʝʪ 

ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠʩʪʦʨʠʢʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʩʦʜʝʨʞʘʪʝʣʴʥʳʭ ʢʦʥʢʫʨʩʦʚ. 
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E-mail: yuliyapiv@rambler.ru 

ʅʦʚʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚʩʝ ʙʦʣʴʰʝ ʠ ʛʣʫʙʞʝ ʧʨʦʥʠʢʘʶʪ ʚ 

ʧʦʚʩʝʜʥʝʚʥʫʶ ʞʠʟʥʴ. ɺ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʰʢʦʣʝ ʩʠʣʴʥʝʝ 

ʯʫʚʩʪʚʫʝʪʩʷ ʚʣʠʷʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʚʥʝʜʨʷʶʪʩʷ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʨʦʝʢʪʳ ʚ ʧʦʚʩʝʜʥʝʚʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ. ʆʜʥʦʡ ʠʟ ʪʘʢʠʭ ʠʥʥʦʚʘʮʠʡ ʷʚʣʷʶʪʩʷ 

ʵʣʝʢʪʨʦʥʥʳʝ ʰʢʦʣʴʥʳʝ ʜʥʝʚʥʠʢʠ.  

ʕʣʝʢʪʨʦʥʥʳʝ ʜʥʝʚʥʠʢʠ - ʵʪʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʦʚʦʝ ʠ ʜʦʚʦʣʴʥʦ 

ʧʦʧʫʣʷʨʥʦʝ ʷʚʣʝʥʠʝ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʰʢʦʣʴʥʦʡ ʞʠʟʥʠ. ʕʧʦʭʘ ʠʭ 

ʩʪʨʝʤʠʪʝʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʥʘʯʘʣʘʩʴ ʚ 2010 ʛʦʜʫ ʧʦʩʣʝ ʦʜʥʦʛʦ ʠʟ 

ʚʳʩʪʫʧʣʝʥʠʡ ʧʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʠ ɼ. ɸ. ʄʝʜʚʝʜʝʚʘ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʛʦ ʦʥ 

ʫʧʦʤʷʥʫʣ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʚʥʝʜʨʝʥʠʷ 

ʩʝʨʚʠʩʦʚ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʫʩʧʝʚʘʝʤʦʩʪʴʶ.  

ʉ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʥʝʚʥʠʢʘ ʤʦʞʥʦ  ʩʦʟʜʘʚʘʪʴ ʨʘʩʧʠʩʘʥʠʝ, ʠ 

ʬʦʨʤʠʨʦʚʘʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʦʪʯʝʪʳ, ʠ ʥʘʜʩʪʨʘʠʚʘʪʴ ʥʦʚʳʝ ʩʝʨʚʠʩʳ, ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʙʫʤʘʞʥʦʛʦ ʞʫʨʥʘʣʘ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʪʦʣʴʢʦ ʚʝʩʪʠ 

ʫʯʝʪ ʧʨʦʡʜʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʚʳʩʪʘʚʣʝʥʥʳʭ ʦʮʝʥʦʢ.  

ʅʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʧʨʝʠʤʫʱʝʩʪʚʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʥʝʚʥʠʢʘ ʥʝʦʮʝʥʠʤʳ, 

ʦʜʥʘʢʦ ʧʨʠ ʙʣʠʟʢʦʤ ʨʘʩʩʤʦʪʨʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʩʝʨʚʠʩʘ ʤʦʞʥʦ ʚʳʷʚʠʪʴ 

ʨʘʟʣʠʯʥʳʝ ʥʝʫʜʦʙʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ: ʩʣʠʰʢʦʤ ʚʳʩʦʢʘ ̫ʘʙʦʥʝʥʪʩʢʘʷ ʧʣʘʪʘ, 

ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʥʘʩʪʨʦʡʢʠ ʩʝʨʚʠʩʦʚ ʥʫʞʥʳʤ ʦʙʨʘʟʦʤ, ʥʝʜʨʫʞʝʩʪʚʝʥʥʳʡ 

ʠʥʪʝʨʬʝʡʩ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʚʳʙʨʘʪʴ ʥʘʠʙʦʣʝʝ ʫʜʦʙʥʳʡ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʠ 

ʜʦʩʪʫʧʥʳʡ ʩʝʨʚʠʩ ʥʝʦʙʭʦʜʠʤʦ ʪʱʘʪʝʣʴʥʦ ʠʟʫʯʠʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠ 

ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʝʛʦ ʩʪʦʨʦʥʳ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʨʷʜ ʩʝʨʚʠʩʦʚ, ʪʘʢʠʭ ʢʘʢ 

NetSchool, ʇʨʦʩʚʝʱʝʥʠʝ, Dnevnik.ru, 1dnevnik.ru, ballov.net, ʯʪʦ 

ʧʦʟʚʦʣʠʣʦ  ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʜʥʠʤ ʠʟ 

ʣʫʯʰʠʭ ʵʣʝʢʪʨʦʥʥʳʭ ʜʥʝʚʥʠʢʦʚ ʷʚʣʷʝʪʩʷ ʩʨʝʜʘ dnevnik.ru. 

çɼʥʝʚʥʠʢ.ʨʫè - ʙʝʩʧʣʘʪʥʘʷ ʟʘʢʨʳʪʘʷ ʰʢʦʣʴʥʘʷ ʩʦʮʠʘʣʴʥʘʷ ʩʝʪʴ ʜʣʷ 

ʧʦʤʦʱʠ ʫʯʠʪʝʣʷʤ ʠ ʫʯʝʥʠʢʘʤ. ɼʥʝʚʥʠʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʩʝʨʚʠʩʳ ʜʣʷ ʰʢʦʣʴʥʠʢʦʚ, ʫʯʠʪʝʣʝʡ ʠ ʨʦʜʠʪʝʣʝʡ: 

¶ ʨʘʩʧʠʩʘʥʠʝ ʫʨʦʢʦʚ; 

¶ ʵʣʝʢʪʨʦʥʥʳʡ ʞʫʨʥʘʣ;  

¶ ʵʣʝʢʪʨʦʥʥʳʡ ʜʥʝʚʥʠʢ;  

¶ ʜʦʤʘʰʥʠʝ ʟʘʜʘʥʠʝ;  
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¶ ʙʠʙʣʠʦʪʝʢʘ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ (ʩʦʜʝʨʞʠʪ ʚʩʝ 

ʧʨʦʠʟʚʝʜʝʥʠʷ, ʠʟʫʯʘʝʤʳʝ ʚ ʨʘʤʢʘʭ ʰʢʦʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ);  

¶ ʤʝʜʠʘʪʝʢʘ (ʨʘʟʣʠʯʥʳʝ ʫʯʝʙʥʳʝ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʚ ʚʠʜʝ 

ʪʝʢʩʪʦʚ, ʜʦʢʫʤʝʥʪʦʚ, ʠʟʦʙʨʘʞʝʥʠʡ, ʚʠʜʝʦ ʠ ʘʫʜʠʦ); 

¶ ʩʣʦʚʘʨʠ; 

¶ ʦʥʣʘʡʥ-ʧʝʨʝʚʦʜʯʠʢ; 

¶ ʰʢʦʣʴʥʳʡ ʩʘʡʪ (ʩʘʡʪ ʩʦʜʝʨʞʠʪ  ʚʩʝ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʩʦʮʠʘʣʴʥʳʭ 

ʩʝʪʝʡ, ʢʦʪʦʨʳʝ ʘʜʘʧʪʠʨʦʚʘʥʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʰʢʦʣʘʭ); 

¶ ʧʦʜʜʝʨʞʢʘ ʪʚʦʨʯʝʩʢʦʡ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ (ʦʣʠʤʧʠʘʜʳ, ʧʘʨʪʥʝʨʩʪʚʦ ʩ  

ɺʋɿʘʤʠ, ʢʦʥʢʫʨʩʳ). 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʦʤʧʘʥʠʷ ʫʜʝʣʷʝʪ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʫʯʘʩʪʥʠʢʦʚ ʰʢʦʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʝʪʠ ʠ ʨʘʟʤʝʱʘʝʤʦʡ 

ʚ ʥʝʡ ʠʥʬʦʨʤʘʮʠʠ. ʈʝʛʠʩʪʨʘʮʠʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʪʦʣʴʢʦ ʧʦ 

ʧʨʠʛʣʘʩʠʪʝʣʴʥʳʤ ʢʦʜʘʤ. ʅʦʚʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ çɼʥʝʚʥʠʢ.ʨʫè 

ʜʦʙʘʚʣʷʶʪ ʪʦʣʴʢʦ ʘʜʤʠʥʠʩʪʨʘʪʦʨʳ ʰʢʦʣ, ʧʦʵʪʦʤʫ ʛʘʨʘʥʪʠʨʫʝʪʩʷ 

ʦʪʩʫʪʩʪʚʠʝ ʧʦʩʪʦʨʦʥʥʠʭ: ʫʯʝʥʠʢʠ, ʫʯʠʪʝʣʷ ʠ ʨʦʜʠʪʝʣʠ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʥʘ 

ʩʘʡʪʝ ʧʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʚ ʰʢʦʣʝ ʧʨʠʛʣʘʩʠʪʝʣʴʥʳʭ ʢʦʜʦʚ. ɺʩʝ ʢʦʜʳ 

ʭʨʘʥʷʪʩʷ ʫ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʰʢʦʣʳ ʠ ʥʝ ʧʦʜʣʝʞʘʪ ʨʘʟʛʣʘʰʝʥʠʶ. ɼʣʷ 

ʟʘʚʝʨʰʝʥʠʷ ʨʝʛʠʩʪʨʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʠ ʥʝ ʪʦʣʴʢʦ ʚʚʦʜʷʪ ʧʨʠʛʣʘʩʠʪʝʣʴʥʳʡ 

ʢʦʜ, ʥʦ ʠ ʧʦʜʪʚʝʨʞʜʘʶʪ ʩʚʦʠ ʧʝʨʩʦʥʘʣʴʥʳʝ ʜʘʥʥʳʝ.  

ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ çɼʥʝʚʥʠʢ.ʨʫè ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥ 

ʧʦʣʥʦʩʪʴʶ ʙʝʩʧʣʘʪʥʳʡ ʠ ʜʣʷ ʰʢʦʣ, ʠ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʆʪʩʫʪʩʪʚʫʝʪ 

ʢʘʢʘʷ-ʣʠʙʦ ʧʣʘʪʘ, ʢʘʢ ʟʘ ʧʦʜʢʣʶʯʝʥʠʝ, ʪʘʢ ʠ ʟʘ ʝʞʝʜʥʝʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ɼʥʝʚʥʠʢʘ.  ɼʥʝʚʥʠʢʦʤ ʤʦʞʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʩʨʘʟʫ ʧʦʩʣʝ ʧʦʜʢʣʶʯʝʥʠʷ. ʉʦ 

ʩʪʦʨʦʥʳ ʰʢʦʣʳ ʥʝ ʪʨʝʙʫʝʪʩʷ ʥʠʢʘʢʠʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʘʩʭʦʜʦʚ ʥʘ 

ʦʙʦʨʫʜʦʚʘʥʠʝ, ʧʦʜʜʝʨʞʢʫ ʠ ʧʨʦʯʝʝ.  

ɼʦʩʪʫʧ ʢ ʵʣʝʢʪʨʦʥʥʦʤʫ ʜʥʝʚʥʠʢʫ ʚʦʟʤʦʞʝʥ ʩ ʣʶʙʦʛʦ ʢʦʤʧʴʶʪʝʨʘ.  

ɼʣʷ ʨʘʙʦʪʳ ʩ ɼʥʝʚʥʠʢʦʤ ʥʝʦʙʭʦʜʠʤ ʪʦʣʴʢʦ ʢʦʤʧʴʶʪʝʨ ʩ ʜʦʩʪʫʧʦʤ ʚ 

ʀʥʪʝʨʥʝʪ ʠ ʠʥʪʝʨʥʝʪ-ʙʨʘʫʟʝʨ.  

ʉʠʩʪʝʤʘ ʧʨʦʜʦʣʞʘʝʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴʩʷ ʠ ʨʘʟʚʠʚʘʪʴʩʷ, ʚʦ ʚʩʝʤ 

ʤʠʨʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʜʦʙʥʳʭ ʩʠʩʪʝʤ ʫʞʝ ʩʪʘʣʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʥʦʨʤʦʡ ʠ 

ʜʦʢʘʟʘʣʦ ʩʚʦʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ.  
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ʊɽʉʊʀʈʆɺɸʅʀɽ ʂɸʂ ʄɽʊʆɼ ʆʎɽʅʂʀ ʋʉʇɽɺɸɽʄʆʉʊʀ ɺ 
ʇʈɽʇʆɼɸɺɸʅʀʀ ʂʋʈʉʆɺ  
ʇʆ ʀʉʊʆʈʀʀ ɿɸʈʋɹɽɾʅʆʁ ɾʋʈʅɸʃʀʉʊʀʂʀ 

ɺʠʥʠʯʝʥʢʦ ɺ.ʄ. 

ʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 
ʬʘʢʫʣʴʪʝʪ ʬʠʣʦʣʦʛʠʠ ʠ ʞʫʨʥʘʣʠʩʪʠʢʠ 
E-mail: vitalyv@sfedu.ru 

ʈʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʘʢʪʫʘʣʴʥʦʡ ʜʣʷ ʣʶʙʦʛʦ ʚʫʟʘ ʧʨʦʙʣʝʤʝ ʪʝʩʪʠʨʦʚʘʥʠʷ 
ʠ ʦʮʝʥʢʠ ʟʥʘʥʠʡ ʩʪʫʜʝʥʪʦʚ, ʨʘʩʩʤʦʪʨʝʥʥʦʡ ʥʘ ʧʨʠʤʝʨʝ ʖʞʥʦʛʦ 
ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʇʨʝʜʩʪʦʷʱʘʷ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ 2012 ʛ. 
ʘʢʢʨʝʜʠʪʘʮʠʷ ʖʌʋ, ʦʜʥʠʤ ʠʟ ʢʦʤʧʦʥʝʥʪʦʚ ʢʦʪʦʨʦʡ ʜʦʣʞʥʦ ʩʪʘʪʴ 
ʪʝʩʪʠʨʦʚʘʥʠʝ ʦʩʪʘʪʦʯʥʳʭ ʟʥʘʥʠʡ ʩʪʫʜʝʥʪʦʚ, ʚʥʦʚʴ ʦʙʦʩʪʨʠʣʘ ʠʥʪʝʨʝʩ 
ʨʝʢʪʦʨʘʪʘ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʬʘʢʫʣʴʪʝʪʦʚ ʢ ʜʘʥʥʦʡ ʧʨʦʮʝʜʫʨʝ. 

ɺ ʨʘʤʢʘʭ ʧʦʜʛʦʪʦʚʢʠ ʢ ʘʢʢʨʝʜʠʪʘʮʠʠ ʫʥʠʚʝʨʩʠʪʝʪʦʤ ʧʨʠʦʙʨʝʪʸʥ ʜʦʩʪʫʧ 
ʢ ʙʘʟʝ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ ʅʀʀ ʤʦʥʠʪʦʨʠʥʛʘ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ, 
ʧʦʟʚʦʣʷʶʱʝʡ ʩʪʫʜʝʥʪʘʤ ʧʨʦʭʦʜʠʪʴ ʪʝʩʪʠʨʦʚʘʥʠʝ ʚ ʨʝʞʠʤʝ ʦʙʫʯʝʥʠʷ ʠ 
ʩʘʤʦʢʦʥʪʨʦʣʷ. ʍʦʪʷ ʧʦʣʝʟʥʦʩʪʴ ʧʦʜʦʙʥʦʛʦ ʰʘʛʘ ʥʝ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʡ, 
ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʚʩʸ ʞʝ, ʯʪʦ ʥʠ ʧʨʝʜʩʪʦʷʱʘʷ ʧʨʦʮʝʜʫʨʘ ʩʘʤʦʦʙʩʣʝʜʦʚʘʥʠʷ, 
ʥʠ ʘʢʢʨʝʜʠʪʘʮʠʦʥʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʥʝ ʩʧʦʩʦʙʥʳ ʧʨʝʜʩʪʘʚʠʪʴ ʨʝʘʣʴʥʫʶ 
ʢʘʨʪʠʥʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ.  

ʇʦʩʢʦʣʴʢʫ ʚ ʙʘʟʝ ʅʀʀ ʤʦʥʠʪʦʨʠʥʛʘ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ 
ʦʪʩʫʪʩʪʚʫʶʪ ʪʝʩʪʳ ʜʣʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ (ʚʦ ʚʩʷʢʦʤ ʩʣʫʯʘʝ, 
ʜʣʷ ʚʩʝʭ ʪʨʝʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʜʛʦʪʦʚʢʠ ʥʘ ʬʘʢʫʣʴʪʝʪʝ ʬʠʣʦʣʦʛʠʠ ʠ 
ʞʫʨʥʘʣʠʩʪʠʢʠ), ʪʝʩʪʠʨʦʚʘʥʠʝ ʙʫʜʝʪ ʧʨʦʚʦʜʠʪʴʩʷ ʣʠʰʴ ʧʦ ʜʠʩʮʠʧʣʠʥʘʤ 
ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʮʠʢʣʘ, ʯʪʦ, ʚ ʣʫʯʰʝʤ ʩʣʫʯʘʝ, ʤʦʞʝʪ ʜʘʪʴ 
ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʨʘʙʦʪʳ ʣʠʰʴ ʦʪʜʝʣʴʥʳʭ ʫʥʠʚʝʨʩʠʪʝʪʩʢʠʭ 
ʢʘʬʝʜʨ. ʅʦ ʜʘʞʝ ʚ ʵʪʦʤ ʟʘʩʪʘʚʣʷʝʪ ʫʩʦʤʥʠʪʴʩʷ ʟʥʘʢʦʤʩʪʚʦ ʩ ʩʦʜʝʨʞʘʥʠʝʤ 
ʟʘʜʘʥʠʡ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚʦʧʨʦʩʳ ʧʦ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠʩʪʦʨʠʠ, ʧʨʝʜʣʘʛʘʝʤʳʝ 
ʜʣʷ ʩʧʝʮʠʘʣʴʥʦʩʪʠ çɾʫʨʥʘʣʠʩʪʠʢʘ è, ʷʚʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʚ ʨʘʩʯʝʪʝ ʥʘ 
ʩʪʫʜʝʥʪʦʚ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʭʩʷ ʥʘ ʠʟʫʯʝʥʠʠ ʠʩʪʦʨʠʠ, ʘ ʥʝ ʪʝʭ, ʜʣʷ ʢʦʛʦ 
ʦʥʘ ʣʠʰʴ ʦʜʥʘ ʠʟ ʜʠʩʮʠʧʣʠʥ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʮʠʢʣʘ. 

ʄʝʞʜʫ ʪʝʤ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʖʌʋ ʫʞʝ ʥʘʢʦʧʣʝʥ ʜʦʩʪʘʪʦʯʥʦ 
ʦʙʰʠʨʥʳʡ ʦʧʳʪ ʪʝʩʪʠʨʦʚʘʥʠʷ ʥʘ ʙʘʟʝ ʎʝʥʪʨʘ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 
ʖʌʋ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʯʨʝʟʚʳʯʘʡʥʦ ʠʥʪʝʨʝʩʥʳʡ ʤʘʪʝʨʠʘʣ ʜʣʷ ʠʟʫʯʝʥʠʷ ʠ 
ʦʙʦʙʱʝʥʠʷ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʚ ʘʧʨʝʣʝ ʪʝʢʫʱʝʛʦ ʛʦʜʘ 
ʨʫʙʝʞʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʚ ʨʘʤʢʘʭ ʢʫʨʩʘ çʀʩʪʦʨʠʷ ʟʘʨʫʙʝʞʥʦʡ 
ʞʫʨʥʘʣʠʩʪʠʢʠè ʘʚʪʦʨ ʜʘʥʥʳʭ ʩʪʨʦʢ ʧʦʧʳʪʘʣʩʷ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ 
ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʦʪʚʝʪʳ ʥʘ ʥʝʩʢʦʣʴʢʦ ʚʦʧʨʦʩʦʚ: 
ʥʘʩʢʦʣʴʢʦ ʟʘʚʠʩʠʪ ʠʪʦʛʦʚʘʷ ʦʮʝʥʢʘ ʦʪ ʚʨʝʤʝʥʠ, ʟʘʪʨʘʯʝʥʥʦʛʦ ʩʪʫʜʝʥʪʦʤ ʥʘ 
ʧʨʦʭʦʞʜʝʥʠʝ ʪʝʩʪʠʨʦʚʘʥʠʷ? ʂʘʢ ʩʦʦʪʥʦʩʷʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʮʝʥʢʠ 
ʩʪʫʜʝʥʪʦʚ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʧʨʦʧʫʱʝʥʥʳʭ ʣʝʢʮʠʡ ʠ ʩʝʤʠʥʘʨʦʚ? ʀ, ʥʘʢʦʥʝʮ, 
ʥʘʩʢʦʣʴʢʦ ʨʘʩʭʦʜʷʪʩʷ  ʨʝʟʫʣʴʪʘʪʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ʩ ʦʮʝʥʢʘʤʠ, ʚʳʩʪʘʚʣʝʥʥʳʝ 
ʧʦ ʠʪʦʛʘʤ ʩʝʤʠʥʘʨʦʚ? 
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ɺ ʪʝʩʪʠʨʦʚʘʥʠʠ ʧʦ ʪʝʤʝ çʈʘʟʚʠʪʠʝ ʘʥʛʣʠʡʩʢʦʡ ʠ ʘʤʝʨʠʢʘʥʩʢʦʡ ʧʨʝʩʩʳ 
ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ XIX  ʚʝʢʘè ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ 71 ʩʪʫʜʝʥʪ ʬʘʢʫʣʴʪʝʪʘ 
ʬʠʣʦʣʦʛʠʠ ʠ ʞʫʨʥʘʣʠʩʪʠʢʠ, ʢʦʪʦʨʳʤ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ 20 ʚʦʧʨʦʩʦʚ 
ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ. ɺʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ ʪʝʩʪʘ ʥʝ ʦʛʨʘʥʠʯʠʚʘʣʦʩʴ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʠʘʧʘʟʦʥ ʨʝʟʫʣʴʪʘʪʦʚ ʚʘʨʴʠʨʦʚʘʣʩʷ ʦʪ 0,96 ʜʦ 5,57 ʙʘʣʣʘ, 
ʘ ʚʨʝʤʷ, ʟʘʪʨʘʯʝʥʥʦʝ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʪʝʩʪʘ, - ʦʪ 4 ʤʠʥ. 4 ʩʝʢ. ʜʦ 33 ʤʠʥ. 7 
ʩʝʢ. ʉʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʨʝʤʝʥʠ, ʟʘʪʨʘʯʝʥʥʦʛʦ ʥʘ ʧʨʦʭʦʞʜʝʥʠʝ 
ʪʝʩʪʘ, ʩʦʩʪʘʚʠʣʘ 14 ʤʠʥ. 1 ʩʝʢ., ʥʦ ʧʨʠ ʵʪʦʤ ʧʦʜʘʚʣʷʶʱʝʤʫ ʙʦʣʴʰʠʥʩʪʚʦ 
ʩʪʫʜʝʥʪʦʚ, 59%, ʧʦʥʘʜʦʙʠʣʦʩʴ ʤʝʥʝʝ 14 ʤʠʥʫʪ. ʏʪʦ ʞʝ ʢʘʩʘʝʪʩʷ 
ʧʨʦʮʝʥʪʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʮʝʥʦʢ ʚʥʫʪʨʠ ʢʘʞʜʦʡ ʠʟ ʵʪʠʭ ʢʘʪʝʛʦʨʠʡ, ʪʦ 
ʦʥʦ, ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ ʩʣʝʜʫʶʱʘʷ ʪʘʙʣʠʮʘ, ʨʘʟʣʠʯʘʝʪʩʷ ʥʝ ʩʣʠʰʢʦʤ ʩʠʣʴʥʦ: 

ʈʝʟʫʣʴʪʘʪ 

ɺʨʝʤʷ 

ʄʝʥʝʝ  

3 ʙʘʣʣʦʚ 

ʆʪ 3 ʜʦ 4 

ʙʘʣʣʦʚ 

ɹʦʣʝʝ 4  

ʙʘʣʣʦʚ 

ʄʝʥʝʝ 14 ʤʠʥʫʪ 
(59,2%) 

47,6% 38,1% 14,3% 

ɹʦʣʝʝ 14 ʤʠʥʫʪ 
(40,8%) 

48,3% 41,4% 10,3% 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʨʦʩʪʦʝ ʫʚʝʣʠʯʝʥʠʝ 
ʚʨʝʤʝʥʠ ʧʨʦʭʦʞʜʝʥʠʷ ʪʝʩʪʘ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʟʘʤʝʪʥʦʤʫ ʫʣʫʯʰʝʥʠʶ ʝʛʦ 
ʨʝʟʫʣʴʪʘʪʦʚ. ɿʘʪʦ ʥʝʩʦʤʥʝʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʥʘʙʣʶʜʘʣʘʩʴ ʤʝʞʜʫ ʵʪʠʤʠ 
ʨʝʟʫʣʴʪʘʪʘʤʠ ʠ ʦʙʲʝʤʦʤ ʧʨʦʧʫʱʝʥʥʳʭ ʩʝʤʠʥʘʨʩʢʠʭ ʠ ʣʝʢʮʠʦʥʥʳʭ 
ʟʘʥʷʪʠʡ: ʝʩʣʠ ʜʣʷ ʩʪʫʜʝʥʪʦʚ, ʥʘʙʨʘʚʰʠʭ ʙʦʣʝʝ 4 ʙʘʣʣʦʚ, ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ 
ʩʦʩʪʘʚʠʣ 13%, ʪʦ ʜʣʷ ʧʦʣʫʯʠʚʰʠʭ ʦʪ 3 ʜʦ 4 ʙʘʣʣʦʚ ï 17%, ʘ ʜʣʷ ʪʝʭ, ʢʪʦ ʥʝ 
ʩʧʨʘʚʠʣʩʷ ʩ ʟʘʜʘʥʠʝʤ ï 26%. 

ʀ, ʥʘʢʦʥʝʮ, ʧʦʩʣʝʜʥʠʡ ʚʦʧʨʦʩ ʟʘʢʣʶʯʘʣʩʷ ʚ ʪʦʤ, ʥʘʩʢʦʣʴʢʦ 
ʩʫʱʝʩʪʚʝʥʥʳʤ ʷʚʣʷʝʪʩʷ ʨʘʟʣʠʯʠʝ ʚ ʦʮʝʥʢʘʭ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ ʥʘ 
ʩʝʤʠʥʘʨʘʭ ʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʝʩʪʘ. ʂʘʢ ʦʢʘʟʘʣʦʩʴ, ʜʣʷ ʚʩʝʭ ʪʨʝʭ 
ʚʳʰʝʥʘʟʚʘʥʥʳʭ ʛʨʫʧʧ ʩʨʝʜʥʷʷ ʦʮʝʥʢʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʝʤʠʥʘʨʦʚ ʦʢʘʟʘʣʘʩʴ 
ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʩʪʘ:  

ʊʝʩʪ 2,52 ʙʘʣʣʘ 3,47 ʙʘʣʣʘ 4,23 ʙʘʣʣʘ 

ʉʝʤʠʥʘʨʳ 2, 03 ʙʘʣʣʘ 3,38 ʙʘʣʣʘ 4 ʙʘʣʣʘ 

ʆʜʥʘʢʦ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʧʦʜʦʙʥʳʡ ʨʝʟʫʣʴʪʘʪ ʷʚʣʷʝʪʩʷ ʚʧʦʣʥʝ 
ʟʘʢʦʥʦʤʝʨʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʫʯʘʩʪʠʝ ʚ ʩʝʤʠʥʘʨʘʭ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʩʣʦʞʥʳʤ 
ʚʠʜʦʤ ʫʯʝʙʥʦʡ ʨʘʙʦʪʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʳʧʦʣʥʝʥʠʝʤ ʪʝʩʪʘ. 

ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʜʘʥʥʘʷ ʧʦʧʳʪʢʘ ʘʥʘʣʠʟʘ ʥʘʚʝʨʥʷʢʘ ʫʷʟʚʠʤʘ ʜʣʷ 
ʢʨʠʪʠʢʠ ʩʦ ʩʪʦʨʦʥʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʦʮʠʦʣʦʛʦʚ, ʧʦʵʪʦʤʫ ʝʸ ʩʣʝʜʫʝʪ 
ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʨʝʞʜʝ ʚʩʝʛʦ ʢʘʢ ʧʨʠʛʣʘʰʝʥʠʝ ʢ ʨʘʟʨʘʙʦʪʢʝ ʩʝʨʴʝʟʥʦʡ 
ʧʨʦʛʨʘʤʤʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʖʞʥʦʤ 
ʬʝʜʝʨʘʣʴʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ. 
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E-mail: svetlavi@sfedu.ru 

ʃʝʩʥʳʝ ʧʦʞʘʨʳ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʩʘʤʳʭ ʩʝʨʴʝʟʥʳʭ ʩʪʠʭʠʡʥʳʭ 

ʙʝʜʩʪʚʠʡ, ʚʣʝʢʫʱʠʤʠ ʟʘ ʩʦʙʦʡ ʤʘʪʝʨʠʘʣʴʥʳʝ ʫʙʳʪʢʠ, ʫʛʨʦʟʫ ʞʠʟʥʠ 

ʣʶʜʝʡ ʠ ʟʥʘʯʠʪʝʣʴʥʳʡ ʫʱʝʨʙ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. ʂ ʥʘʩʪʦʷʱʝʤʫ ʤʦʤʝʥʪʫ 

ʚ ʤʠʨʝ ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʣʝʩʥʳʭ 

ʧʦʞʘʨʦʚ, ʩʦʩʪʦʷʱʠʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʟ ʥʘʙʦʨʘ ʫʨʘʚʥʝʥʠʡ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʭʘʨʘʢʪʝʨʘ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʛʨʫʧʧ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʤʦʜʝʣʝʡ ʧʦʞʘʨʦʚ. 

ʕʤʧʠʨʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʠʥʪʝʛʨʠʨʫʶʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ 

ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʮʝʥʘʨʠʝʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠ ʨʝʘʣʴʥʳʭ 

ʠʩʪʦʨʠʯʝʩʢʠʭ ʧʦʞʘʨʦʚ, ʥʦ ʥʝ ʧʳʪʘʶʪʩʷ ʦʧʠʩʳʚʘʪʴ ʬʠʟʠʯʝʩʢʠʝ 

ʤʝʭʘʥʠʟʤʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʛʥʷ. 

ʇʦʣʫʵʤʧʠʨʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʢʦʤʙʠʥʠʨʫʶʪ ʤʝʪʦʜʠʢʠ ʩʪʘʪʠʩʪʠʢʠ ʠ 

ʬʠʟʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ɺ ʪʘʢʠʭ ʤʦʜʝʣʷʭ ʦʪʩʫʪʩʪʚʫʝʪ ʯʝʪʢʘʷ 

ʬʠʟʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʦʞʘʨʘ ʠ ʚʚʦʜʠʪʩʷ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ 

ʵʤʧʠʨʠʯʝʩʢʠʭ ʧʦʩʪʦʷʥʥʳʭ ʟʥʘʯʝʥʠʡ, ʦʧʠʩʳʚʘʶʱʠʭ ʝʛʦ ʧʘʨʘʤʝʪʨʳ. 

ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʩʦʟʜʘʶʪʩʷ ʥʘ ʙʘʟʝ ʦʩʥʦʚʥʳʭ ʬʠʟʠʯʝʩʢʠʭ 

ʟʘʢʦʥʦʚ, ʚ ʧʨʦʮʝʩʩʝ ʯʝʛʦ ʣʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʢʘʢ ʧʦʨʠʩʪʦʜʠʩʧʝʨʩʥʘʷ 

ʨʝʘʢʮʠʦʥʥʦʩʧʦʩʦʙʥʘʷ ʩʧʣʦʰʥʘʷ ʩʨʝʜʘ, ʥʝʦʜʥʦʨʦʜʥʘʷ ʧʦ ʩʪʨʫʢʪʫʨʝ ʠ 

ʩʦʩʪʘʚʫ. ʇʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʪʘʢʦʡ ʩʨʝʜʝ, ʦʧʠʩʳʚʘʶʪʩʷ 

ʧʦʩʨʝʜʩʪʚʦʤ ʤʦʜʝʣʝʡ ʤʝʭʘʥʠʢʠ ʩʧʣʦʰʥʦʡ ʩʨʝʜʳ. 

ʆʜʥʘ ʠʣʠ ʙʦʣʝʝ ʤʦʜʝʣʝʡ ʣʠʙʦ ʩʠʩʪʝʤ, ʩʦʛʣʘʩʦʚʘʥʥʦ ʧʨʠʤʝʥʷʝʤʳʭ 

ʜʣʷ ʧʦʤʦʱʠ ʚ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʧʦʞʘʨʘʤʠ, ʩʦʩʪʘʚʣʷʶʪ 

ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʦʞʘʨʘʤʠ. ʊʝ ʠʟ ʥʠʭ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ 

ʧʨʦʤʳʰʣʝʥʥʳʤ ʩʪʘʥʜʘʨʪʦʤ ʠ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʣʝʩʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʧʦ ʚʩʝʤʫ 

ʤʠʨʫ, ʨʘʩʩʤʦʪʨʝʥʳ ʥʠʞʝ.  

BehavePlus. ʕʪʦ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʇʂ [1], ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʦʣʫʵʤʧʠʨʠʯʝʩʢʠʝ 

ʤʦʜʝʣʠ ʕʥʜʨʶʩʘ [2] ʠ ʈʦʪʝʨʤʝʣʘ [3]. ʆʩʦʙʝʥʥʦʩʪʴʶ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʘʢʪʠʚʥʳʡ ʚʚʦʜ ʥʘʯʘʣʴʥʳʭ ʜʘʥʥʳʭ. 

CFFBPS. ʕʪʦ ʩʦʟʜʘʥʥʳʡ ʚ 1992 ʛ. [5] ʢʣʶʯʝʚʦʡ ʤʦʜʫʣʴ ʙʦʣʝʝ 

ʦʙʰʠʨʥʦʡ ʢʘʥʘʜʩʢʦʡ ʉʠʩʪʝʤʳ ʦʮʝʥʢʠ ʣʝʩʥʦʡ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ 

(CFFDRS), ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʦʪʦʨʦʡ ʙʳʣ ʦʙʦʙʱʝʥ ʦʧʳʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʠ ʩʪʠʭʠʡʥʳʭ ʧʦʞʘʨʦʚ ʟʘ ʙʦʣʝʝ ʯʝʤ 30 ʣʝʪ. CFFBPS ʜʘʝʪ ʦʮʝʥʢʠ ʩʢʦʨʦʩʪʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʛʥʷ, ʨʘʩʭʦʜʫ ʪʦʧʣʠʚʘ, ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʬʨʦʥʪʘ ʧʦʞʘʨʘ ʠ 
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ʪʠʧʘ ʧʦʞʘʨʘ, ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʷ ʚʣʠʷʥʠʶ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʠ 

ʨʝʣʴʝʬʘ. 

FARSITE (Fire Area Simulator). ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ [4] ʦʩʥʦʚʘʥʘ ʥʘ 

ʧʨʠʥʮʠʧʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʣʥ ɻʶʡʛʝʥʩʘ ʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʩʯʝʪʘ 

ʠʩʧʦʣʴʟʫʝʪ ʠʥʬʦʨʤʘʮʠʶ ʪʦʣʴʢʦ ʦ ʬʨʦʥʪʝ ʧʦʞʘʨʘ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʨʝʘʣʠʟʘʮʠʠ ʥʘ ʇʂ. FARSITE ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʦʣʫʵʤʧʠʨʠʯʝʩʢʠʝ ʤʦʜʝʣʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʠʟʦʚʦʛʦ ʧʦʞʘʨʘ [3][7] ʥʘʨʷʜʫ ʩ ʤʦʜʝʣʷʤʠ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʝʨʭʦʚʦʛʦ ʧʦʞʘʨʘ [8][11]. 

FlamMap. ʕʪʦ ʩʠʩʪʝʤʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʧʦʣʫʵʤʧʠʨʠʯʝʩʢʠʭ ʤʦʜʝʣʷʭ 

[4], ʚʳʯʠʩʣʷʶʱʘʷ ʧʦʚʝʜʝʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʧʦʞʘʨʘ ʩ ʫʯʝʪʦʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʦʧʣʠʚʘ, ʪʦʧʦʛʨʘʬʠʠ ʠ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʚ ʦʙʣʘʩʪʠ 

ʧʦʞʘʨʘ. FlamMap ʠʩʧʦʣʴʟʫʝʪ ʪʝ ʞʝ ʧʨʠʥʮʠʧʳ ʦʧʠʩʘʥʠʷ ʥʠʟʦʚʳʭ ʠ 

ʚʝʨʭʦʚʳʭ ʧʦʞʘʨʦʚ, ʯʪʦ ʠ FARSITE, ʦʜʥʘʢʦ ʥʝ ʤʦʜʝʣʠʨʫʝʪ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʞʘʨʘ ʯʝʨʝʟ ʚʳʙʨʦʩ ʛʦʨʷʱʠʭ ʯʘʩʪʠʮ. 

FOFEM. ʕʪʦ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ ʜʣʷ ʇʂ [6], ʩʦʯʝʪʘʶʱʠʡ ʚ ʩʝʙʝ 

ʢʘʢ ʬʠʟʠʯʝʩʢʠʝ, ʪʘʢ ʠ ʵʤʧʠʨʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʣʝʩʥʦʛʦ ʧʦʞʘʨʘ. ʉʧʦʩʦʙʝʥ 

ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʧʦʚʨʝʞʜʝʥʠʷ ʣʝʩʥʦʛʦ ʤʘʩʩʠʚʘ ʚʩʣʝʜʩʪʚʠʝ ʥʠʟʦʚʦʛʦ 

ʧʦʞʘʨʘ, ʦʧʠʨʘʷʩʴ ʥʘ ʜʘʥʥʳʝ ʦ ʚʳʩʦʪʝ ʧʣʘʤʝʥʠ, ʘ ʪʘʢʞʝ ʦ ʪʠʧʝ ʠ ʨʘʟʤʝʨʘʭ 

ʜʝʨʝʚʴʝʚ, ʠ ʥʦʩʠʪ ʭʘʨʘʢʪʝʨ ʥʘʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʦʮʝʥʢʠ ʫʱʝʨʙʘ ʦʪ 

ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ ʉʐɸ. 

NEXUS. ʕʪʦ ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʦʞʘʨʘʤʠ, ʩʚʷʟʘʚʰʝʝ 

ʚʦʝʜʠʥʦ ʨʘʟʣʠʯʥʳʝ ʤʦʜʝʣʠ ʥʠʟʦʚʦʛʦ ʠ ʚʝʨʭʦʚʦʛʦ ʧʦʞʘʨʦʚ. [9] ʆʩʥʦʚʥʘʷ 

ʮʝʣʴ ʨʘʙʦʪʳ ʢʦʤʧʣʝʢʩʘ ï ʦʮʝʥʢʘ ʚʦʟʤʦʞʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʚʝʨʭʦʚʦʛʦ 

ʧʦʞʘʨʘ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. ʆʩʥʦʚʦʡ ʢʦʤʧʣʝʢʩʘ 

ʷʚʣʷʝʪʩʷ ʵʤʧʠʨʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʚʝʨʭʦʚʦʛʦ ʧʦʞʘʨʘ ɺʘʥ ɺʘʛʥʝʨʘ [10]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʦʞʘʨʘʤʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʵʤʧʠʨʠʯʝʩʢʠʭ ʠ 

ʧʦʣʫʵʤʧʠʨʠʯʝʩʢʠʭ ʤʦʜʝʣʷʭ. ʆʜʥʘʢʦ ʠʭ ʥʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ ʧʨʠʚʷʟʢʘ ʢ 

ʤʝʩʪʥʦʩʪʠ, ʜʣʷ ʢʦʪʦʨʦʡ ʦʥʠ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʧʦʷʚʣʷʶʪʩʷ ʫʧʨʦʱʝʥʥʳʝ ʚʝʨʩʠʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, ʪʘʢʠʝ ʢʘʢ [12], 

ʜʦʧʫʩʢʘʶʱʠʝ ʯʠʩʣʝʥʥʳʡ ʨʘʩʯʝʪ ʧʦ ʥʠʤ ʥʘ ʕɺʄ ʚ ʨʘʟʫʤʥʦʝ ʚʨʝʤʷ [13]. 

ʇʦʵʪʦʤʫ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʟʚʠʚʘʪʴ ʪʨʝʭʤʝʨʥʳʝ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ 

ʤʦʜʝʣʠ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ  ʷʚʣʷʶʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤʠ ʠ ʤʦʛʫʪ ʪʦʯʥʦ 

ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʙʦʣʝʝ ʰʠʨʦʢʠʡ ʥʘʙʦʨ ʧʘʨʘʤʝʪʨʦʚ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ 

ʠʥʪʝʨʝʩ, ʯʝʤ ʵʤʧʠʨʠʯʝʩʢʠʝ ʤʦʜʝʣʠ. 
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13. ʂʫʣʝʰʦʚ ɸ.ɸ., ʄʳʰʝʮʢʘʷ ɽ.ɽ. ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʥʦʛʦʧʨʦʮʝʩʩʦʨʥʳʭ 

ʕɺʄ//ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. 2008, ʪ.20 ˉ11 ʩ. 28-34 



65 

 

ʅʆɺʓʁ ʕʃɽʂʊʀɺʅʓʁ ʉʇɽʎʂʋʈʉ çʉʆɺʈɽʄɽʅʅʓɽ 

ʊɽʍʅʆʃʆɻʀʀ ʈɸɿʈɸɹʆʊʂʀ ʀʅʊɽʈʅɽʊ-ʈɽʉʋʈʉʆɺè ɼʃʗ 

ʉʊʋɼɽʅʊʆɺ ʖʈʀɼʀʏɽʉʂʆɻʆ ʌɸʂʋʃʔʊɽʊɸ 

ɻʘʚʨʠʣʷʯʝʥʢʦ ʊ.ɺ. 

ʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 
ʬʘʢʫʣʴʪʝʪ ʤʘʪʝʤʘʪʠʢʠ, ʤʝʭʘʥʠʢʠ ʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʥʘʫʢ 
E-mail: tatianavic@mail.ru  

ɺ ʩʚʷʟʠ ʩ ʙʫʨʥʳʤ ʨʘʟʚʠʪʠʝʤ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʚʩʝ ʙʦʣʝʝ 

ʛʣʫʙʦʢʠʤ ʧʨʦʥʠʢʥʦʚʝʥʠʝʤ ʀʥʪʝʨʥʝʪʘ ʚ ʞʠʟʥʴ ʢʘʞʜʦʛʦ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʯʝʣʦʚʝʢʘ ʧʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʢʘʢ  ʩʦʟʜʘʝʪʩʷ ʭʦʪʷ ʙʳ ʧʨʦʩʪʝʡʰʠʡ ʩʘʡʪ ʠ ʢʘʢ 

ʝʛʦ ʤʦʞʥʦ ʨʘʟʤʝʩʪʠʪʴ ʚ ʚʠʨʪʫʘʣʴʥʦʤ  ʧʨʦʩʪʨʘʥʩʪʚʝ, ʧʦʩʪʝʧʝʥʥʦ 

ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʪʲʝʤʣʝʤʳʤ ʘʪʨʠʙʫʪʦʤ ʦʙʨʘʟʦʚʘʥʥʦʛʦ ʯʝʣʦʚʝʢʘ. ʆʙʣʘʜʘʪʴ 

ʩʦʙʩʪʚʝʥʥʦʡ ʩʪʨʘʥʠʯʢʦʡ ʚ ʀʥʪʝʨʥʝʪʝ ï ʜʣʷ ʨʘʙʦʯʠʭ ʠʣʠ ʣʠʯʥʳʭ ʮʝʣʝʡ ï 

ʭʦʪʷʪ ʤʥʦʛʠʝ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʩʪʦʛʦ ʀʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘ 

ʩʝʡʯʘʩ ʫʞʝ ʥʝ ʥʫʞʥʦ ʦʙʨʘʱʘʪʴʩʷ ʢ ʩʧʝʮʠʘʣʠʩʪʫ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ 

ʪʝʭʥʦʣʦʛʠʷʤ: ʙʘʟʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ 

ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʩʘʡʪʦʚ ʚʧʦʣʥʝ ʜʦʩʪʫʧʥʳ ʜʣʷ ʦʩʚʦʝʥʠʷ 

ʥʝʧʨʦʬʝʩʩʠʦʥʘʣʘʤ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʦʙʫʯʝʥʠʝ ʩʪʫʜʝʥʪʦʚ-ʛʫʤʘʥʠʪʘʨʠʝʚ 

ʫʤʝʥʠʶ ʧʦʣʴʟʦʚʘʪʴʩʷ ʪʘʢʠʤʠ ʩʠʩʪʝʤʘʤʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʢʪʫʘʣʴʥʫʶ 

ʟʘʜʘʯʫ. 

ʈʝʰʝʥʠʶ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʩʣʫʞʠʪ ʵʣʝʢʪʠʚʥʳʡ ʩʧʝʮʢʫʨʩ çʉʦʚʨʝʤʝʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʨʘʟʨʘʙʦʪʢʠ ʀʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʦʚè, ʚʧʝʨʚʳʝ ʚʥʝʜʨʝʥʥʳʡ ʚ 

ʫʯʝʙʥʫʶ ʧʨʦʛʨʘʤʤʫ ʶʨʠʜʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʖʌʋ ʚ 2011/2012 

ʫʯʝʙʥʦʤ ʛʦʜʫ. 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ (ʣʝʢʮʠʦʥʥʘʷ) ʯʘʩʪʴ ʵʪʦʛʦ ʩʧʝʮʢʫʨʩʘ ʥʘʯʠʥʘʝʪʩʷ ʩʦ 

ʟʥʘʢʦʤʩʪʚʘ ʩʣʫʰʘʪʝʣʝʡ ʩ ʦʩʥʦʚʘʤʠ ʨʘʙʦʪʳ ʩʝʪʠ ʀʥʪʝʨʥʝʪ, ʩ ʪʝʤ, ʢʘʢ 

ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʥʘ ʨʘʩʩʪʦʷʥʠʠ, ʯʪʦ ʪʘʢʦʝ web-ʩʝʨʚʝʨ ʠ 

ʢʘʢʫʶ ʨʦʣʴ ʦʥ ʠʛʨʘʝʪ ʚ ʵʪʦʤ ʧʨʦʮʝʩʩʝ. ɿʘʚʝʨʰʘʝʪʩʷ ʚʚʦʜʥʘʷ ʯʘʩʪʴ 

ʜʝʤʦʥʩʪʨʘʮʠʝʡ ʪʦʛʦ, ʢʘʢ ʫʩʪʨʦʝʥʘ ʧʨʦʩʪʝʡʰʘʷ html-ʩʪʨʘʥʠʮʘ.  

ɿʘʪʝʤ ʚʥʠʤʘʥʠʶ ʩʣʫʰʘʪʝʣʝʡ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʢʦʥʮʝʧʮʠʷ CMS ï 

ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʪʝʥʪʦʤ: ʠʜʝʦʣʦʛʠʷ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʙʘʟʦʚʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ, ʠʩʪʦʨʠʷ ʨʘʟʚʠʪʠʷ, ʘ ʪʘʢʞʝ ʦʙʟʦʨ ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ 

ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʢʦʤʤʝʨʯʝʩʢʠʭ ʠ ʙʝʩʧʣʘʪʥʳʭ CMS. 

ʆʩʥʦʚʦʡ ʢʫʨʩʘ ʷʚʣʷʝʪʩʷ ʩʚʦʙʦʜʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʘʷ CMS Joomla! 

ɿʥʘʢʦʤʩʪʚʦ ʩ ʵʪʦʡ ʩʠʩʪʝʤʦʡ ʥʘʯʠʥʘʝʪʩʷ ʩ ʦʧʠʩʘʥʠʷ ʩʧʦʩʦʙʘ ʝʝ ʫʩʪʘʥʦʚʢʠ 

ʥʘ ʇʂ. ɼʣʷ ʨʘʙʦʪʳ CMS Joomla! ʥʝʦʙʭʦʜʠʤʦ ʥʘʣʠʯʠʝ web-ʩʝʨʚʝʨʘ ʩ 

ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʷʟʳʢʦʤ PHP ʠ ʩʠʩʪʝʤʦʡ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ. 

ʇʦʵʪʦʤʫ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʢʨʘʪʢʠʡ ʦʙʟʦʨ ʇʆ, ʵʤʫʣʠʨʫʶʱʝʛʦ 

ʨʘʙʦʪʫ web-ʩʝʨʚʝʨʘ ʥʘ ʣʦʢʘʣʴʥʦʤ ʢʦʤʧʴʶʪʝʨʝ, ʠ ʜʘʝʪʩʷ ʜʝʪʘʣʴʥʦʝ 

ʦʧʠʩʘʥʠʝ ʫʩʪʘʥʦʚʢʠ ʙʝʩʧʣʘʪʥʦʛʦ ʧʘʢʝʪʘ Denwer, ʚʢʣʶʯʘʶʱʝʛʦ ʚ ʩʝʙʷ 

Apache, PHP ʠ MySql. 

mailto:tatianavic@mail.ru
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ʇʦʩʣʝ ʠʟʫʯʝʥʠʷ ʪʦʛʦ, ʢʘʢ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʣʘʥʠʨʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ 

ʩʘʡʪʘ, ʩʣʫʰʘʪʝʣʠ ʦʩʚʘʠʚʘʶʪ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʝ Joomla! ʩʧʦʩʦʙʳ ʩʦʟʜʘʥʠʷ 

ʠ ʨʘʟʤʝʱʝʥʠʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʢʦʥʪʝʥʪʘ ʀʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘ, ʩʧʦʩʦʙʳ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʦʟʜʘʥʥʳʤ ʩʦʜʝʨʞʠʤʳʤ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʳ ʝʛʦ 

ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʦʩʨʝʜʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʰʘʙʣʦʥʦʚ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ Joomla! 

ɺ ʨʘʤʢʘʭ ʢʫʨʩʘ ʫʜʝʣʷʝʪʩʷ ʚʥʠʤʘʥʠʝ ʢʘʢ ʚʩʪʨʦʝʥʥʳʤ ʩʪʘʥʜʘʨʪʥʳʤ 

ʢʦʤʧʦʥʝʥʪʘʤ Joomla!, ʪʘʢ ʠ ʢʦʤʧʦʥʝʥʪʘʤ ʩʪʦʨʦʥʥʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, 

ʧʦʟʚʦʣʷʶʱʠʤ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʩʰʠʨʠʪʴ ʙʘʟʦʚʳʡ ʬʫʥʢʮʠʦʥʘʣ ʩʠʩʪʝʤʳ. 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʘʢʞʝ ʚʦʧʨʦʩʳ ʚʳʙʦʨʘ ʭʦʩʪʠʥʛʘ ʠ ʧʝʨʝʥʦʩʘ 

ʨʝʟʫʣʴʪʘʪʦʚ ʪʨʫʜʘ ʥʘ ʨʝʘʣʴʥʳʡ ʚʝʙ-ʩʝʨʚʝʨ. 

ɺʩʷ ʩʦʦʙʱʘʝʤʘʷ ʩʣʫʰʘʪʝʣʷʤ ʠʥʬʦʨʤʘʮʠʷ ʧʦʜʢʨʝʧʣʷʝʪʩʷ 

ʢʦʥʢʨʝʪʥʳʤʠ ʧʨʠʤʝʨʘʤʠ, ʚʳʧʦʣʥʷʝʤʳʤʠ ʥʘ ʢʦʤʧʴʶʪʝʨʝ, ʧʦʜʢʣʶʯʝʥʥʦʤ 

ʢ ʧʨʦʝʢʮʠʦʥʥʦʤʫ ʦʙʦʨʫʜʦʚʘʥʠʶ. 

ʅʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʷʭ ʩʪʫʜʝʥʪʳ ʩʦʟʜʘʶʪ ʚ Joomla! ʩʘʡʪʳ 

ʧʨʝʜʣʘʛʘʝʤʦʡ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʪʝʤʘʪʠʢʠ, ʠʤʝʶʱʠʝ ʢʘʢ ʧʨʦʩʪʫʶ, ʪʘʢ ʠ 

ʜʦʩʪʘʪʦʯʥʦ ʨʘʟʚʝʪʚʣʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ.  

ɼʣʷ ʧʦʜʜʝʨʞʢʠ ʢʫʨʩʘ ʙʳʣ ʩʦʟʜʘʥ ʮʠʢʣ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ 

ʧʨʝʟʝʥʪʘʮʠʡ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʚʦ ʚʨʝʤʷ ʣʝʢʮʠʡ, ʪʘʢ ʠ 

ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʥɹʦʛʦ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʶʨʠʜʠʯʝʩʢʦʛʦ ʠ ʜʨʫʛʠʭ 

ʛʫʤʘʥʠʪʘʨʥʳʭ ʬʘʢʫʣʴʪʝʪʦʚ ʖʌʋ.  

ʉʫʜʷ ʧʦ ʧʦʧʫʣʷʨʥʦʩʪʠ, ʢʦʪʦʨʫʶ ʩʥʠʩʢʘʣ ʵʣʝʢʪʠʚʥʳʡ ʩʧʝʮʢʫʨʩ 

çʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʨʘʟʨʘʙʦʪʢʠ ʀʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʦʚè ʩʨʝʜʠ 

ʩʪʫʜʝʥʪʦʚ ʶʨʠʜʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʖʌʋ, ʠʜʝʷ ʪʘʢʦʡ ʨʘʟʨʘʙʦʪʢʠ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʘʚʪʦʨʫ ʫʜʘʯʥʦʡ. 
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ʉʇʈɸɺʆʏʅʆ-ʆɹʋʏɸʖʑɸʗ ʉʀʉʊɽʄɸ ɼʃʗ ʉʊʋɼɽʅʊʆɺ, 
ʀɿʋʏɸʖʑʀʍ ʆʉʅʆɺʓ ʎʀʌʈʆɺʆʁ ʆɹʈɸɹʆʊʂʀ 
ʉʀɻʅɸʃʆɺ  

ɻʘʚʨʠʣʷʯʝʥʢʦ ʊ.ɺ., ɻʦʚʦʨʫʭʠʥ ʀ.ʄ. 

ʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 
ʬʘʢʫʣʴʪʝʪ ʤʘʪʝʤʘʪʠʢʠ, ʤʝʭʘʥʠʢʠ ʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʥʘʫʢ 
E-mail: tatianavic@mail.ru 
ʂʘʢ ʠʟʚʝʩʪʥʦ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʙʨʘʙʦʪʘʪʴ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʩʠʛʥʘʣʳ, 

ʧʦʩʪʫʧʘʶʱʠʝ ʩ ʫʩʪʨʦʡʩʪʚ ʩʙʦʨʘ ʜʘʥʥʳʭ, ʠʭ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ 
ʮʠʬʨʦʚʦʡ ʬʦʨʤʝ. ʆʜʠʥ ʠʟ ʩʧʦʩʦʙʦʚ ʩʜʝʣʘʪʴ ʵʪʦ ï ʧʨʦʚʝʩʪʠ ʨʘʚʥʦʤʝʨʥʫʶ ʧʦ 
ʚʨʝʤʝʥʠ ʜʠʩʢʨʝʪʠʟʘʮʠʶ, ʪ. ʝ. ʧʝʨʝʚʝʩʪʠ ʥʝʧʨʝʨʳʚʥʳʡ (ʘʥʘʣʦʛʦʚʳʡ) ʩʠʛʥʘʣ ʚ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʯʠʩʝʣ. ʂʘʢ ʧʨʘʚʠʣʦ, ʵʪʦʪ ʧʨʦʮʝʩʩ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ 
ʫʩʪʨʦʡʩʪʚ, ʥʘʟʳʚʘʝʤʳʭ ʘʥʘʣʦʛʦʚʦ-ʮʠʬʨʦʚʳʤʠ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷʤʠ. ʇʦ 
ʧʦʣʫʯʝʥʥʦʤʫ ʜʠʩʢʨʝʪʥʦʤʫ ʩʠʛʥʘʣʫ ʤʦʞʥʦ ʩ ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʴʶ ʪʦʯʥʦʩʪʠ 
ʚʦʩʩʪʘʥʦʚʠʪʴ ʚʠʜ ʠʩʭʦʜʥʦʛʦ ʥʝʧʨʝʨʳʚʥʦʛʦ ʩʠʛʥʘʣʘ. 

ɺ ʜʦʢʣʘʜʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʝ, ʧʦʟʚʦʣʷʶʱʝʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ 
ʟʘʜʘʚʘʝʤʳʡ ʜʠʩʢʨʝʪʥʳʡ (ʮʠʬʨʦʚʦʡ) ʩʠʛʥʘʣ ʢʦʥʝʯʥʦʡ ʜʣʠʪʝʣʴʥʦʩʪʠ.  

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʯʠʪʘʪʴ: ʘ) ʯʘʩʪʦʪʥʫʶ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʜʠʩʢʨʝʪʥʦʛʦ ʩʠʛʥʘʣʘ; ʙ) ʦʙʦʙʱʝʥʥʳʝ ʯʘʩʪʦʪʥʳʝ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʍʘʘʨʘ ʠ ʋʦʣʰʘ-ɸʜʘʤʘʨʘ; ʚ) ʧʨʝʜʩʪʘʚʠʪʴ ʛʨʘʬʠʯʝʩʢʠ 
ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʣʷ ʠʭ ʩʨʘʚʥʝʥʠʷ ʠ ʘʥʘʣʠʟʘ (ʵʪʠ ʜʝʡʩʪʚʠʷ ʜʦʩʪʫʧʥʳ ʚ 
ʦʩʥʦʚʥʦʤ ʙʣʦʢʝ ʩʠʩʪʝʤʳ). ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʴ 
ʩʠʩʪʝʤʳ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʩ ʙʣʦʢʦʤ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠ ʩʧʨʘʚʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ 
ʦʩʥʦʚʘʤ ʮʠʬʨʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ, ʯʪʦ ʦʩʚʦʙʦʞʜʘʝʪ ʝʛʦ ʦʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 
ʦʙʨʘʱʘʪʴʩʷ ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʣʠʪʝʨʘʪʫʨʥʳʤ ʠʩʪʦʯʥʠʢʘʤ (ʨʘʟʫʤʝʝʪʩʷ, 
ʚʦʟʤʦʞʥʦʩʪʠ ʩʧʨʘʚʦʯʥʦʛʦ ʙʣʦʢʘ ʥʝ ʙʝʟʛʨʘʥʠʯʥʳ). 

ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ, ʦʙʨʘʙʘʪʳʚʘʝʤʳʝ ʩʠʩʪʝʤʦʡ, ʜʦʣʞʥʳ ʩʦʜʝʨʞʘʪʴʩʷ ʚ 
ʪʝʢʩʪʦʚʦʤ ʬʘʡʣʝ, ʢʦʪʦʨʳʡ ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦ 
ʚʳʣʦʞʠʪʴ ʥʘ ʩʝʨʚʝʨ. ʕʪʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩ ʧʦʤʦʱʴʶ ʙʣʦʢʘ ʨʘʙʦʪʳ ʩ ʬʘʡʣʘʤʠ. 

ɼʘʥʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʨʘʟʨʘʙʘʪʳʚʘʣʦʩʴ ʢʘʢ ʩʨʝʜʩʪʚʦ, ʧʦʣʝʟʥʦʝ ʧʨʠ 
ʦʙʫʯʝʥʠʠ ʩʪʫʜʝʥʪʦʚ. ʆʜʥʘʢʦ ʦʥʦ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʧʝʮʠʘʣʠʩʪʦʤ ʧʦ 
ʮʠʬʨʦʚʦʡ ʦʙʨʘʙʦʪʢʝ ʩʠʛʥʘʣʦʚ ʢʘʢ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʠʥʩʪʨʫʤʝʥʪ.  

ɺ ʯʘʩʪʥʦʩʪʠ, ʩʪʫʜʝʥʪʳ, ʩʣʫʰʘʶʱʠʝ ʢʫʨʩ çʮʠʬʨʦʚʘʷ ʦʙʨʘʙʦʪʢʘ 
ʩʠʛʥʘʣʦʚè ʥʘ ʤʝʭʤʘʪʝ ʖʌʋ, ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ, 
ʧʦʩʚʷʱʝʥʥʦʡ ʩʧʝʢʪʨʘʣʴʥʦʤʫ ʘʥʘʣʠʟʫ, ʤʦʛʫʪ ʩʚʝʨʠʪʴ ʩʚʦʠ ʨʝʟʫʣʴʪʘʪʳ ʩ ʪʝʤ, 
ʯʪʦ ʜʦʣʞʥʦ ʧʦʣʫʯʠʪʴʩʷ ʥʘ ʩʘʤʦʤ ʜʝʣʝ. ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ ʩʠʩʪʝʤʝ 
ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦʤʦʞʝʪ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʩʫʪʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, 
ʫʤʝʥʴʰʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʨʘʙʦʪʘ ʙʫʜʝʪ ʚʳʧʦʣʥʝʥʘ ʬʦʨʤʘʣʴʥʦ, ʙʝʟ 
ʧʦʥʠʤʘʥʠʷ ʩʤʳʩʣʘ. 

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʷʟʳʢ PHP 5, ʩʚʦʙʦʜʥʦ 
ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʳʝ ʙʠʙʣʠʦʪʝʢʠ pChart ʠ jQuery, ʘ ʪʘʢʞʝ ʙʝʩʧʣʘʪʥʳʡ 
ʬʘʡʣʦʚʳʡ ʤʝʥʝʜʞʝʨ ʜʣʷ ʚʝʙ-ʙʨʘʫʟʝʨʦʚ CKFinder. 
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ɻʘʟʠʟʦʚ ɸ.ʈ. 

ʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 
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E-mail: gazizov@sfedu.ru 

ʇʨʘʢʪʠʢʘ ʧʨʠʤʝʥʝʥʠʷ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ (ɸʋʇ) ʚʫʟʘ ʩʨʝʜʩʪʚ ʀʂʊ 

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʧʦʟʥʘʥʠʷ (ʬʦʨʤʠʨʦʚʘʥʠʷ ʀʂʊ-ʢʦʤʧʝʪʝʥʮʠʡ) ʠ 

ʢʨʠʪʝʨʠʝʤ ʠʩʪʠʥʳ (ʬʦʨʤʠʨʦʚʘʥʠʷ ʀʂʊ-ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ) [3]. ʇʨʠ ʵʪʦʤ 

ʜʦʚʦʣʴʥʦ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤ ʷʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʢʦʤʧʴʶʪʝʨʥʘʷ 

ʪʨʝʚʦʞʥʦʩʪʴ, ʢʦʛʜʘ ʩʦʩʪʦʷʥʠʝ ʠ ʧʦʚʝʜʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʷʚʣʷʶʪʩʷ 

ʨʝʘʢʮʠʝʡ ʥʘ ʩʫʙʲʝʢʪʠʚʥʫʶ ʩʠʪʫʘʮʠʶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ 

ʢʦʤʧʴʶʪʝʨʦʤ ʠ ʯʝʣʦʚʝʢʦʤ. ʅʝʛʘʪʠʚʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʢʦʤʧʴʶʪʝʨʫ ʠ 

ʢʦʤʧʴʶʪʝʨʥʘʷ ʪʨʝʚʦʛʘ, ʙʦʷʟʥʴ ʷʚʣʷʶʪʩʷ ʧʦʢʘʟʘʪʝʣʷʤʠ ʥʝʙʣʘʛʦʧʦʣʫʯʠʷ 

ʣʠʯʥʦʩʪʥʦ-ʩʠʪʫʘʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʇʦʚʝʜʝʥʠʝ ʚ ʩʦʩʪʦʷʥʠʠ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʯʨʝʟʤʝʨʥʦʡ ʦʩʪʦʨʦʞʥʦʩʪʴʶ 

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʤʧʴʶʪʝʨʦʚ, ʥʝʛʘʪʠʚʥʳʤʠ ʟʘʤʝʯʘʥʠʷʤʠ ʧʦ ʧʦʚʦʜʫ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʠ ʠʥʬʦʨʤʘʪʠʢʠ, ʧʦʧʳʪʢʘʤʠ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤʧʴʶʪʝʨʘ ʠ ʜʘʞʝ ʠʟʙʝʛʘʥʠʝʤ ʩʘʤʠʭ ʢʦʤʧʴʶʪʝʨʦʚ ʠ 

ʤʝʩʪ, ʛʜʝ ʦʥʠ ʥʘʭʦʜʷʪʩʷ [1].  

ʂʦʤʧʴʶʪʝʨʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ ʧʨʝʧʷʪʩʪʚʫʝʪ ʢʘʯʝʩʪʚʝʥʥʦʤʫ ʦʙʫʯʝʥʠʶ, 

ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʙʠʨʘʪʴ ʪʝʭʥʦʣʦʛʠʠ, ʤʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ ʦʙʫʯʝʥʠʷ, 

ʩʧʦʩʦʙʥʳʝ ʥʝʡʪʨʘʣʠʟʦʚʘʪʴ ʦʧʠʩʘʥʥʳʝ ʩʪʨʘʭʠ, ʚʳʙʨʘʪʴ ʥʘʠʙʦʣʝʝ 

ʨʘʮʠʦʥʘʣʴʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʪʨʘʝʢʪʦʨʠʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʫʯʝʩʪʴ 

ʦʩʦʙʝʥʥʦʩʪʠ ʚʦʩʧʨʠʷʪʠʷ ʥʦʚʦʛʦ ï ʢʦʛʥʠʪʠʚʥʳʝ ʩʪʠʣʠ ɸʋʇ ʚʫʟʘ, 

ʦʙʦʟʥʘʯʘʶʱʠʝ ʫʩʪʦʡʯʠʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʦʛʦ, ʢʘʢ ʨʘʟʣʠʯʥʳʝ ʣʶʜʠ 

ʜʫʤʘʶʪ, ʚʦʩʧʨʠʥʠʤʘʶʪ ʠ ʟʘʧʦʤʠʥʘʶʪ ʠʥʬʦʨʤʘʮʠʶ, ʠʣʠ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʛʦ ʜʣʷ ʥʠʭ ʩʧʦʩʦʙʘ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ. ʆʜʥʦʟʥʘʯʥʘʷ 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʢʦʛʥʠʪʠʚʥʳʭ ʩʪʠʣʝʡ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʝ ʧʨʠʥʷʪʘ.  

ɺ ʘʩʧʝʢʪʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʀʂʊ-ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ɸʋʇ ʚʫʟʘ ʭʘʨʘʢʪʝʨʥʳ 

ʪʨʠ ʚʠʜʘ ʠʭ ʢʦʛʥʠʪʠʚʥʳʭ ʩʪʠʣʝʡ (ʈʠʩ. 2), ʦʙʦʟʥʘʯʝʥʥʳʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʠʭ ʚʝʜʫʱʠʤ ʧʨʠʟʥʘʢʦʤ: ʢʦʥʩʝʨʚʘʪʠʚʥʳʡ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʣʝʞʠʪ 

ʫʙʝʞʜʝʥʠʝ ʤʥʦʛʠʭ ʫʧʨʘʚʣʝʥʮʝʚ ʚ ʪʦʤ, ʯʪʦ çʟʥʘʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʚ 

ʤʦʣʦʜʦʩʪʠ, ʷʚʣʷʶʪʩʷ ʟʘʧʘʩʦʤ ʥʘ ʚʩʶ ʞʠʟʥʴè; ʢʦʥʩʝʨʚʘʪʠʚʥʦ-

ʧʨʦʛʨʝʩʩʠʚʥʳʡ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʧʦʜʭʦʜʝ çʟʥʘʥʠʷ ʥʫʞʥʦ ʧʨʠʦʙʨʝʪʘʪʴ ʧʦ 

ʤʝʨʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠè ʠ ʧʨʦʛʨʝʩʩʠʚʥʳʡ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʡ ʦʧʨʝʜʝʣʝʥʠʝ 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʢʘʢ çʦʙʨʘʟʦʚʘʥʠʷ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ ʞʠʟʥʠè [2].  

ʂʘʢ ʧʦʢʘʟʘʥʦ ʚ ʨʘʙʦʪʝ [2], ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʢʨʠʪʝʨʠʷʤʠ ʜʣʷ ʪʘʢʦʛʦ 

ʜʝʣʝʥʠʷ ʷʚʣʷʶʪʩʷ: ʤʦʪʠʚʘʮʠʷ ʢ ʦʙʫʯʝʥʠʶ, ʣʶʙʦʟʥʘʪʝʣʴʥʦʩʪʴ, 
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ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʫʩʚʦʝʥʠʶ ʥʦʚʳʭ ʧʦʥʷʪʠʡ, ʩʦʮʠʘʣʴʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ. 

ɼʘʥʥʳʝ ʢʨʠʪʝʨʠʠ ʦʧʨʝʜʝʣʷʶʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʚʳʙʦʨ ʤʦʜʝʣʠ ʠ 

ʪʝʭʥʦʣʦʛʠʠ ʦʙʫʯʝʥʠʷ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʜʦʩʪʠʞʝʥʠʶ ʥʘʠʣʫʯʰʝʛʦ 

ʨʝʟʫʣʴʪʘʪʘ. 

ʂʦʛʥʠʪʠʚʥʳʝ ʩʪʠʣʠ ʦʧʨʝʜʝʣʷʶʪʩʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʤʦʪʠʚʘʮʠʝʡ ʢ 

ʧʦʚʳʰʝʥʠʶ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʩʦʮʠʘʣʴʥʳʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ. ʋʧʨʘʚʣʝʥʮʳ, 

ʦʙʣʘʜʘʶʱʠʝ ʢʦʥʩʝʨʚʘʪʠʚʥʳʤ ʢʦʛʥʠʪʠʚʥʳʤ ʩʪʠʣʝʤ, ʩʢʝʧʪʠʯʝʩʢʠ 

ʦʪʥʦʩʷʪʩʷ ʢ ʧʨʠʦʙʨʝʪʝʥʠʶ ʥʦʚʳʭ ʟʥʘʥʠʡ, ʩʯʠʪʘʷ, ʯʪʦ ʙʘʛʘʞʘ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʥʘʥʠʡ, ʧʨʦʚʝʨʝʥʥʳʭ ʚʨʝʤʝʥʝʤ ʠ ʫʩʧʝʰʥʦʡ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʚʧʦʣʥʝ ʜʦʩʪʘʪʦʯʥʦ.  
 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 2 ʂʦʛʥʠʪʠʚʥʳʝ ʩʪʠʣʠ ʚʦʩʧʨʠʷʪʠʷ ɸʋʇ ʚʫʟʘ. 

ʂʦʛʥʠʪʠʚʥʳʝ ʩʪʠʣʠ ʦʧʨʝʜʝʣʷʶʪʩʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʤʦʪʠʚʘʮʠʝʡ ʢ 

ʧʦʚʳʰʝʥʠʶ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʩʦʮʠʘʣʴʥʳʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ. ʋʧʨʘʚʣʝʥʮʳ, 

ʦʙʣʘʜʘʶʱʠʝ ʢʦʥʩʝʨʚʘʪʠʚʥʳʤ ʢʦʛʥʠʪʠʚʥʳʤ ʩʪʠʣʝʤ, ʩʢʝʧʪʠʯʝʩʢʠ 

ʦʪʥʦʩʷʪʩʷ ʢ ʧʨʠʦʙʨʝʪʝʥʠʶ ʥʦʚʳʭ ʟʥʘʥʠʡ, ʩʯʠʪʘʷ, ʯʪʦ ʙʘʛʘʞʘ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʥʘʥʠʡ, ʧʨʦʚʝʨʝʥʥʳʭ ʚʨʝʤʝʥʝʤ ʠ ʫʩʧʝʰʥʦʡ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʚʧʦʣʥʝ ʜʦʩʪʘʪʦʯʥʦ. ʄʦʪʠʚʘʮʠʝʡ ʢ 

ʂʦʛʥʠʪʠʚʥʳʝ ʩʪʠʣʠ 

ʂʦʥʩʝʨʚʘʪʠʚʥʳʡ 
çʟʥʘʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ 

ʚ ʤʦʣʦʜʦʩʪʠ ʢʘʢ 

ʟʘʧʘʩ ʥʘ ʚʩʶ ʞʠʟʥʴè 

ʇʦʪʨʝʙʥʦʩʪʴ 

(ʧʦ ɸ. 

ʄʘʩʣʦʫ) 

ʇʝʨʝʭʦʜʥʳʡ 
çʧʦʣʫʯʝʥʠʝ ʟʥʘʥʠʡ 

ʧʦ ʤʝʨʝ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠè 

ʇʨʦʛʨʝʩʩʠʚʥʳʡ 
çʦʙʨʘʟʦʚʘʥʠʝ ʚ 

ʪʝʯʝʥʠʠ ʚʩʝʡ ʞʠʟʥʠè 

ʄʦʪʠʚʘʮʠʷ 

ʢ ʦʙʫʯʝʥʠʶ 

ʄʦʜʝʣʴ 

ʦʙʫʯʝʥʠʷ 

ʊʝʭʥʦʣʦʛʠʷ 

ʦʙʫʯʝʥʠʷ 

ʄʦʥʠʪʦʨʠʥʛ 

ʜʝʷʪʝʣʴʥʦʩʪ

ʠ 

ʉʦʮʠʘʣʴʥʳʝ 

ʧʦʪʨʝʙʥʦʩʪʠ 

ʉʦʟʥʘʥʠʝ 

ʩʦʙʩʪʚʝʥʥʦʛʦ 

ʜʦʩʪʦʠʥʩʪʚʘ 

ʆʩʫʱʝʩʪʚʣʝʥ

ʠʝ ʩʘʤʦʛʦ 

ʩʝʙʷ 

ʅʝʦʙʭʦʜʠʤʦʩ

ʪʴ ʚ 

ʘʪʪʝʩʪʘʮʠʠ 

ɺʦʩʪʨʝʙʦʚʘʥʥ

ʦʩʪʴ ʚ 

ʧʨʦʬʝʩʩʠʠ 

ɺʥʫʪʨʝʥʥʝʝ 

ʩʪʨʝʤʣʝʥʠʝ 

ʇʦʚʝʜʝʥʯʝʩʢʘ

ʷ ʤʦʜʝʣʴ 

ʇʦʟʥʘʚʘʪʝʣʴʥ

ʘʷ ʤʦʜʝʣʴ 

ʂʦʥʩʪʨʫʢʪʠʚ

ʥʘʷ ʤʦʜʝʣʴ 

ʊʨʘʜʠʮʠʦʥʥʦ

ʝ ʦʙʫʯʝʥʠʝ 

ʉʤʝʰʘʥʥʦʝ 

ʦʙʫʯʝʥʠʝ: 

ʙʘʟʦʚʘʷ 

ʤʦʜʝʣʴ 

ʉʤʝʰʘʥʥʦʝ 

ʦʙʫʯʝʥʠʝ: 

ʮʝʣʦʩʪʥʘʷ 

ʤʦʜʝʣʴ 
ɺʥʝʰʥʝʝ 

ʧʨʠʟʥʘʥʠʝ 

ʆʙʱʝʩʪʚʝʥʥʘ

ʷ ʦʮʝʥʢʘ 

ʟʥʘʯʠʤʦʩʪʠ 

ʉʘʤʦʦʮʝʥʢʘ 



70 

ʦʚʣʘʜʝʥʠʶ ʀʂʊ ʩʣʫʞʠʪ ʣʠʰʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʦʜʪʚʝʨʞʜʝʥʠʠ ʚʳʩʦʢʦʛʦ 

ʫʨʦʚʥʷ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤʘ, ʦʜʥʠʤ ʠʟ ʢʨʠʪʝʨʠʝʚ ʢʦʪʦʨʦʛʦ ʩʝʛʦʜʥʷ ʷʚʣʷʝʪʩʷ 

ʀʂʊ-ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ. 

ɺ ʢʘʯʝʩʪʚʝ ʤʦʜʝʣʠ ʦʙʫʯʝʥʠʷ, ʦʪʚʝʯʘʶʱʫʶ ʟʘʧʨʦʩʘʤ ʫʧʨʘʚʣʝʥʮʝʚ, 

ʦʙʣʘʜʘʶʱʠʭ ʢʦʥʩʝʨʚʘʪʠʚʥʳʤ ʢʦʛʥʠʪʠʚʥʳʤ ʩʪʠʣʝʤ, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ 

ʧʦʚʝʜʝʥʯʝʩʢʫʶ ʤʦʜʝʣʴ, ʚ ʢʦʪʦʨʦʡ ʦʙʫʯʘʝʤʳʡ ʷʚʣʷʝʪʩʷ ʧʘʩʩʠʚʥʳʤ 

ʧʦʣʫʯʘʪʝʣʝʤ ʠʥʬʦʨʤʘʮʠʠ. ʎʝʣʴ ʦʙʫʯʝʥʠʷ ʚ ʧʦʜʦʙʥʦʤ ʚʘʨʠʘʥʪʝ ï 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ, ʥʘʚʳʢʦʚ, ʢʦʪʦʨʳʝ ʦʙʫʯʘʝʤʳʡ ʜʦʣʞʝʥ 

ʚʦʩʧʨʦʠʟʚʝʩʪʠ ʥʘ ʵʪʘʧʝ ʠʪʦʛʦʚʦʛʦ ʢʦʥʪʨʦʣʷ. ɿʜʝʩʴ ʥʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʦʡ 

ʪʝʭʥʦʣʦʛʠʝʡ ʦʙʫʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʪʨʘʜʠʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ, ʛʜʝ ʩʫʱʝʩʪʚʫʝʪ 

ʢʦʥʪʘʢʪ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ çʣʠʮʦʤ ʢ ʣʠʮʫè. 

ʇʝʨʝʭʦʜʥʳʡ ʢʦʛʥʠʪʠʚʥʳʡ ʩʪʠʣʴ ʧʨʠʩʫʱ ʫʧʨʘʚʣʝʥʮʘʤ, ʢʦʪʦʨʳʝ ʚ 

ʩʠʣʫ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʛʦʪʦʚʳ ʢ ʧʦʣʫʯʝʥʠʶ ʥʦʚʳʭ ʟʥʘʥʠʡ, ʥʦ ʦʩʦʙʦʡ 

ʠʥʠʮʠʘʪʠʚʳ ʚ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʠ ʥʝ ʧʨʦʷʚʣʷʶʪ. ʄʦʪʠʚʘʮʠʝʡ ʢ ʧʦʚʳʰʝʥʠʶ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʯʘʩʪʦ ʩʣʫʞʠʪ ʩʨʘʚʥʝʥʠʝ ʩʦʙʩʪʚʝʥʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʩ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʴʶ ʢʦʣʣʝʛ. ʆʩʥʦʚʥʦʡ ʩʦʮʠʘʣʴʥʦʡ ʧʦʪʨʝʙʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ 

ʩʦʟʥʘʥʠʝ ʩʦʙʩʪʚʝʥʥʦʛʦ ʜʦʩʪʦʠʥʩʪʚʘ. ɺ ʢʘʯʝʩʪʚʝ ʤʦʜʝʣʠ ʦʙʫʯʝʥʠʷ ʜʣʷ 

ʫʧʨʘʚʣʝʥʮʝʚ ʩ ʧʝʨʝʭʦʜʥʳʤ ʢʦʛʥʠʪʠʚʥʳʤ ʩʪʠʣʝʤ ʤʦʞʝʪ ʙʳʪʴ ʚʳʙʨʘʥʘ 

ʧʦʟʥʘʚʘʪʝʣʴʥʘʷ ʤʦʜʝʣʴ, ʛʜʝ ʮʝʣʴʶ ʦʙʫʯʝʥʠʷ ʦʢʘʟʳʚʘʝʪʩʷ ʥʝ 

ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʛʦʪʦʚʳʭ ʟʥʘʥʠʡ, ʘ ʚʳʨʘʙʦʪʢʘ ʩʧʦʩʦʙʥʦʩʪʝʡ ʠ ʥʘʚʳʢʦʚ 

ʠʣʠ ʢʦʤʧʝʪʝʥʮʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʙʫʯʘʝʤʦʤʫ ʨʝʰʘʪʴ ʙʦʣʴʰʠʡ ʜʠʘʧʘʟʦʥ 

ʟʘʜʘʯ. ʆʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʚ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʦʩʥʦʚʘʥ ʥʘ ʘʢʪʠʚʥʳʭ 

ʤʝʪʦʜʘʭ ʦʙʫʯʝʥʠʷ, ʩʦʜʝʡʩʪʚʫʶʱʠʭ ʜʠʘʣʦʛʫ. ɺ ʢʘʯʝʩʪʚʝ ʪʝʭʥʦʣʦʛʠʠ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʝʡ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʨʘʩʢʨʳʪʠʶ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʢʘʯʝʩʪʚ 

ʦʙʫʯʘʝʤʦʛʦ, ʤʦʞʝʪ ʚʳʩʪʫʧʠʪʴ ʙʘʟʦʚʘʷ ʤʦʜʝʣʴ ʪʝʭʥʦʣʦʛʠʠ ʩʤʝʰʘʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ [5].  
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ʷʚʣʷʶʪʩʷ ʩʣʦʞʥʳʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʦʙʲʝʢʪʘʤʠ, ʦʪ ʨʘʙʦʪʳ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ 

ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʧʦ ʤʘʛʠʩʪʨʘʣʴʥʳʤ ʛʘʟʦʧʨʦʚʦʜʘʤ. ʅʘ ʵʪʘʧʝ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʤʥʦʛʦʤʝʨʥʳʭ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 
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ʩʣʦʞʥʦʩʪʴʶ ʧʨʠ ʙʦʣʴʰʦʤ ʯʠʩʣʝ ʢʘʥʘʣʦʚ, ʚʳʩʦʢʠʤ ʧʦʨʷʜʢʦʤ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʦʮʝʩʩ 

ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ ʄʉɸʋ ʩʦʧʨʷʞʝʥ ʩ ʠʟʚʝʩʪʥʳʤʠ ʪʨʫʜʥʦʩʪʷʤʠ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʧʣʘʥʘ.  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʤʝʪʦʜ ʩʠʥʪʝʟʘ ʄʉɸʋ, 

ʧʨʝʜʧʦʣʘʛʘʶʱʠʡ  ʜʠʥʘʤʠʯʝʩʢʫʶ ʜʝʢʦʤʧʦʟʠʮʠʶ ʤʥʦʛʦʤʝʨʥʦʛʦ ʦʙʲʝʢʪʘ 

ʥʘ ʨʷʜ ʦʜʥʦʤʝʨʥʳʭ ʩ ʧʦʤʦʱʴʶ ʜʠʘʛʦʥʘʣʠʟʠʨʫʶʱʝʛʦ ʫʧʨʘʚʣʝʥʠʷ. 

ʋʢʘʟʘʥʥʳʡ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʣʠʙʦ ʘʚʪʦʥʦʤʥʦʝ, ʣʠʙʦ ʩʚʷʟʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ ʤʥʦʛʦʤʝʨʥʳʤ ʦʙʲʝʢʪʦʤ ʧʦ ʚʳʭʦʜʫ ʠ ʚʦʟʜʝʡʩʪʚʠʷʤ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʙʦʪʦʡ [1] ɻʊʇ ʦʧʠʩʳʚʘʝʪʩʷ ʣʠʥʝʘʨʠʟʦʚʘʥʥʦʡ 

ʤʦʜʝʣʴʶ ʩ ʪʨʝʤʷ ʨʝʛʫʣʠʨʫʝʤʳʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ 

y( ) W ( )u( )yup p p= ,                                       (1) 

ɿʜʝʩʴ 1W ( ) ( )C( ) [ ( )],yu i jp A p p W p-= =  ( )y y t=  ï ʚʝʢʪʦʨ ʨʝʛʫʣʠʨʫʝʤʳʭ 

ʚʳʭʦʜʦʚ ɻʊʇ, u  ï ʚʝʢʪʦʨ ʫʧʨʘʚʣʝʥʠʡ, ( )ijW p  ï ʧʝʨʝʜʘʪʦʯʥʳʝ ʬʫʥʢʮʠʠ 

ʢʘʥʘʣʦʚ j iu y­ , , 1 3i j = ·; C( )p  ï ʧʦʣʠʥʦʤʠʘʣʴʥʘʷ ʤʘʪʨʠʮʘ, ( )A p  ï 

ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʡ ʧʦʣʠʥʦʤ ʆʋ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʤʝʥʷʝʤʳʤ ʤʝʪʦʜʦʤ ʩʠʥʪʝʟʘ, ʤʥʦʛʦʤʝʨʥʦʝ 

ʫʩʪʨʦʡʩʪʚʦ ʫʧʨʘʚʣʝʥʠʷ (ʄʋʋ) ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʜʚʫʭ 

ʙʣʦʢʦʚ: ʜʝʢʦʤʧʦʟʠʨʫʶʱʝʛʦ ʠ ʬʦʨʤʠʨʫʶʱʝʛʦ [2]. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʠʩʢʦʤʦʝ 

ʫʧʨʘʚʣʝʥʠʝ u [ ]iu=  ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʫʨʘʚʥʝʥʠʷʤʠ: 
1

1u Ʉ ( )R ( )ɠyu p p-= ,  [ ]1

2ɠ R ( ) Q( )g L( )yp p p-= - ,                (2) 

ʛʜʝ ɠ ï ʚʝʢʪʦʨ ʚʳʭʦʜʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʬʦʨʤʠʨʫʶʱʝʛʦ ʙʣʦʢʘ ʄʋʋ; 

1R ( )p , 
2R ( )p , Q( )p , L( )p  ï ʧʦʣʠʥʦʤʠʘʣʴʥʳʝ ʤʘʪʨʠʮʳ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʚ 

ʧʨʦʮʝʩʩʝ ʩʠʥʪʝʟʘ; Ʉ ( )yu p  ï ʜʠʘʛʦʥʘʣʠʟʠʨʫʶʱʘʷ ʤʘʪʨʠʮʘ, ʦʧʨʝʜʝʣʷʝʤʘʷ 

ʚʳʨʘʞʝʥʠʝʤ (3) 
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2Ʉ ( ) ( )adjC( )q

yu p A p p-= .                                  (3) 

ʇʦʩʢʦʣʴʢʫ ʚ ʧʨʦʮʝʩʩʝ ʩʠʥʪʝʟʘ ʄʋʋ ʧʨʠʭʦʜʠʪʩʷ ʦʧʝʨʠʨʦʚʘʪʴ 

ʧʦʣʠʥʦʤʠʘʣʴʥʳʤʠ ʤʘʪʨʠʮʘʤʠ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʤʥʦʛʦʤʝʨʥʦʛʦ 

ʨʝʛʫʣʷʪʦʨʘ, ʘ ʪʘʢʞʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʘʥʘʣʠʟ ʄʉɸʋ ʫʜʦʙʥʦ ʧʨʦʚʦʜʠʪʴ ʚ 

ʩʨʝʜʝ MATLAB.  

 

 

 

 

          ʘ                                                        ʙ 

 

 

 

 

          ʚ                                                         ʛ  

ʈʠʩ. 1. ʇʝʨʝʭʦʜʥʳʝ ʬʫʥʢʮʠʠ ʘʚʪʦʥʦʤʥʦʡ ʩʠʩʪʝʤʳ 

ʅʘ ʨʠʩ. 1, ʘ ï ʚ ʧʨʠʚʝʜʝʥʳ ʛʨʘʬʠʢʠ ʧʝʨʝʭʦʜʥʳʭ ʬʫʥʢʮʠʡ ( )ygh t  

ʩʝʧʘʨʘʪʥʳʭ ʢʘʥʘʣʦʚ ʘʚʪʦʥʦʤʥʦʡ ʄʉɸʋ ʦʙʲʝʢʪʦʤ (1) ʩ ʫʧʨʘʚʣʝʥʠʝʤ (2). 

ʇʦʩʢʦʣʴʢʫ ʆʋ ʥʝʤʠʥʠʤʘʣʴʥʦ-ʬʘʟʦʚʳʡ, ʛʨʘʬʠʢʠ ( )iih t  ʠʤʝʶʪ 

ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʧʝʨʝʨʝʛʫʣʠʨʦʚʘʥʠʝ 3%-s ¢ . ʇʝʨʝʭʦʜʥʳʝ ʧʨʦʮʝʩʩʳ 

ʧʝʨʝʢʨʝʩʪʥʳʭ ʢʘʥʘʣʦʚ ʠʤʝʶʪ ʚʠʜ, ʧʦʜʦʙʥʳʡ ʛʨʘʬʠʢʫ ʧʝʨʝʭʦʜʥʦʡ 

ʬʫʥʢʮʠʠ ʢʘʥʘʣʘ 2 1g y­  (ʨʠʩ. 1, ʛ).  

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ ʜʠʥʘʤʠʯʝʩʢʦʡ 

ʜʝʢʦʤʧʦʟʠʮʠʠ ʤʥʦʛʦʤʝʨʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘ ʨʷʜ ʦʜʥʦʤʝʨʥʳʭ ʚʦʟʤʦʞʥʦ, 

ʢʦʛʜʘ ʤʥʦʛʦʤʝʨʥʳʡ ʆʋ ʷʚʣʷʝʪʩʷ ʩʪʘʙʠʣʠʟʠʨʫʝʤʳʤ ʠʣʠ ʫʩʪʦʡʯʠʚʳʤ, ʘ 

ʯʠʩʣʦ ʥʝʟʘʚʠʩʠʤʳʭ ʫʧʨʘʚʣʝʥʠʡ ʦʙʲʝʢʪʘ ʥʝ ʤʝʥʴʰʝ ʯʠʩʣʘ ʫʧʨʘʚʣʷʝʤʳʭ 

ʚʝʣʠʯʠʥ. 
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ʄʆɼɽʃʀʈʋʖʑɸʗ ʂʆʄʇʔʖʊɽʈʅɸʗ ʇʈʆɻʈɸʄʄɸ 
çɼʀʅɸʄʀʂɸ ɹʀʆʃʆɻʀʏɽʉʂʀʍ ʇʆʇʋʃʗʎʀʁè 

ɻʘʨʤʘʰʦʚ ʉ.ʀ.  

ʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 
ʬʠʟʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ 
E-mail: garmashov@sfedu.ru  

ɺ ʜʦʢʣʘʜʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʘʚʪʦʨʦʤ ʢʦʤʧʴʶʪʝʨʥʘʷ 

ʧʨʦʛʨʘʤʤʘ, ʤʦʜʝʣʠʨʫʶʱʘʷ ʵʚʦʣʶʮʠʶ ʧʦʧʫʣʷʮʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ 

ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʦʡ. ʂʦʤʧʴʶʪʝʨʥʘʷ 

ʧʨʦʛʨʘʤʤʘ ʧʦʩʪʨʦʝʥʘ ʥʘ ʧʨʠʥʮʠʧʘʭ ʩʪʦʭʘʩʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ: 

ʥʘʧʨʘʚʣʝʥʠʝ ʠ ʩʢʦʨʦʩʪʴ ʤʠʛʨʘʮʠʠ ʦʩʦʙʝʡ, ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ ʠʭ ʧʠʪʘʥʠʷ, 

ʨʘʟʤʥʦʞʝʥʠʷ ʠ ʨʷʜ ʜʨʫʛʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ʩʣʫʯʘʡʥʳʤʠ, 

ʯʪʦ ʧʨʠʙʣʠʞʘʝʪ ʤʦʜʝʣʴ ʢ ʨʝʘʣʴʥʦʡ ʩʠʪʫʘʮʠʠ.  

ɺ ʫʯʝʙʥʠʢʘʭ, ʧʦʩʚʷʱʝʥʥʳʭ ʚʦʧʨʦʩʘʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ, ʠʟʣʦʞʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘ ʦʩʥʦʚʝ 

ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʭ ʤʦʜʝʣʝʡ, ʪʘʢ ʢʘʢ ʵʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʙʦʣʝʝ ʫʜʦʙʥʦ 

[1]. ʇʦʵʪʦʤʫ ʥʘʩʪʦʷʱʘʷ ʧʨʦʛʨʘʤʤʘ ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʠʤ ʜʦʧʦʣʥʝʥʠʝʤ ʢ 

ʫʯʝʙʥʦʡ ʣʠʪʝʨʘʪʫʨʝ: ʠʩʧʦʣʴʟʫʷ ʧʨʦʛʨʘʤʤʫ, ʤʦʞʥʦ ʩʨʘʚʥʠʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ 

ʩʪʦʭʘʩʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩ ʟʘʚʠʩʠʤʦʩʪʷʤʠ, ʨʘʩʩʯʠʪʘʥʥʳʤʠ 

ʘʥʘʣʠʪʠʯʝʩʢʠ ʥʘ ʦʩʥʦʚʝ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʭ ʤʦʜʝʣʝʡ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʦʜʝʣʠ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʧʦʧʫʣʷʮʠʠ ʩʦʩʪʦʷʪ ʠʟ 

ʠʜʝʥʪʠʯʥʳʭ ʦʩʦʙʝʡ; ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠʭ ʞʠʟʥʠ (ʧʨʠ ʥʝʦʛʨʘʥʠʯʝʥʥʦʤ 

ʨʝʩʫʨʩʝ ʧʠʪʘʥʠʷ ʠ ʦʪʩʫʪʩʪʚʠʠ ʭʠʱʥʠʢʦʚ) ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʝʢʦʪʦʨʦʤʫ 

ʩʨʝʜʥʝʤʫ ʟʥʘʯʝʥʠʶ, ʦʜʠʥʘʢʦʚʦʤʫ ʜʣʷ ʚʩʝʭ ʦʩʦʙʝʡ ʜʘʥʥʦʡ ʧʦʧʫʣʷʮʠʠ; 

ʛʠʙʝʣʴ ʦʩʦʙʝʡ ʚʦʟʤʦʞʥʘ ʪʘʢʞʝ ʠʟ-ʟʘ ʠʭ ʜʣʠʪʝʣʴʥʦʛʦ ʛʦʣʦʜʘʥʠʷ ʠʣʠ 

ʙʦʣʝʟʥʠ. 

ʂʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ ʤʦʜʝʣʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ  

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ, ʥʘʧʨʠʤʝʨ, ʥʘʙʣʶʜʘʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʵʚʦʣʶʮʠʶ 

ʧʦʧʫʣʷʮʠʠ ʦʜʥʦʛʦ ʚʠʜʘ ʧʨʠ ʦʛʨʘʥʠʯʝʥʥʦʤ ʧʠʪʘʪʝʣʴʥʦʤ ʨʝʩʫʨʩʝ; 

ʢʦʥʢʫʨʝʥʮʠʶ ʧʦʧʫʣʷʮʠʡ ʜʚʫʭ ʚʠʜʦʚ ʟʘ ʦʜʠʥ ʦʙʱʠʡ ʨʝʩʫʨʩ ʧʠʪʘʥʠʷ; 

ʵʚʦʣʶʮʠʶ ʧʦʧʫʣʷʮʠʡ, ʢʦʛʜʘ ʦʜʠʥ ʠʟ ʚʠʜʦʚ ʷʚʣʷʝʪʩʷ ʭʠʱʥʠʢʦʤ ʜʣʷ 

ʜʨʫʛʦʛʦ; ʠʤʠʪʠʨʦʚʘʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʵʧʠʜʝʤʠʠ. 

ʀʥʪʝʨʬʝʡʩ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ. 

ʊʘʙʣʠʮʳ ʚ ʣʝʚʦʤ ʚʝʨʭʥʝʤ ʫʛʣʫ ʠʥʪʝʨʬʝʡʩʘ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʚʚʦʜʘ 

ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʧʦʧʫʣʷʮʠʠ ʠ 

ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ. ʅʘ ʢʘʨʪʠʥʢʝ ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ ʠʥʪʝʨʬʝʡʩʘ ʦʪʦʙʨʘʞʘʝʪʩʷ 

ʜʠʥʘʤʠʢʘ ʨʦʞʜʝʥʠʷ, ʤʠʛʨʘʮʠʠ ʠ ʚʳʤʠʨʘʥʠʷ ʦʩʦʙʝʡ ʚ ʧʨʝʜʝʣʘʭ 

ʪʝʨʨʠʪʦʨʠʠ ʠʭ ʦʙʠʪʘʥʠʷ. ʆʩʦʙʠ ʢʘʞʜʦʡ ʧʦʧʫʣʷʮʠʠ ʠ ʠʭ ʩʦʩʪʦʷʥʠʷ 

(ʟʜʦʨʦʚʳʝ, ʛʦʣʦʜʘʶʱʠʝ, ʟʘʙʦʣʝʚʰʠʝ) ʦʙʦʟʥʘʯʝʥʳ ʦʧʨʝʜʝʣʝʥʥʳʤ ʮʚʝʪʦʤ. 

ʊʦʯʢʘʤʠ ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʩʪʦʯʥʠʢʠ ʧʠʱʠ ʜʣʷ ʦʩʦʙʝʡ. 
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ɼʠʥʘʤʠʢʫ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʧʫʣʷʮʠʡ ʠ ʦʙʲʝʤʘ ʧʠʱʝʚʦʛʦ ʨʝʩʫʨʩʘ ʤʦʞʥʦ 

ʥʘʙʣʶʜʘʪʴ ʥʘ ʜʠʘʛʨʘʤʤʝ, ʨʘʟʤʝʱʝʥʥʦʡ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʠʥʪʝʨʬʝʡʩʘ.  

 

 
 

ʈʠʩ. 1. ʀʥʪʝʨʬʝʡʩ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ  

çɼʠʥʘʤʠʢʘ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʧʫʣʷʮʠʡè 

 

ʂʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʧʨʝʧʦʜʘʚʘʥʠʠ 

ʜʠʩʮʠʧʣʠʥʳ çʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤè ʜʣʷ 

ʩʪʫʜʝʥʪʦʚ 5 ʢʫʨʩʘ ʩʧʝʮʠʘʣʴʥʦʩʪʠ çʈʘʜʠʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʠ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳè. ɺ ʨʘʤʢʘʭ ʵʪʦʛʦ ʢʫʨʩʘ ʚʘʞʥʦ ʥʝ ʪʦʣʴʢʦ ʦʟʥʘʢʦʤʠʪʴ 

ʩʪʫʜʝʥʪʦʚ ʩ ʚʦʧʨʦʩʘʤʠ ʠ ʤʝʪʦʜʘʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʥʦ ʠ ʥʘʫʯʠʪʴ  ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʥʝʩʣʦʞʥʳʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ. ʇʦʵʪʦʤʫ ʥʝʢʦʪʦʨʳʝ ʵʣʝʤʝʥʪʳ ʧʨʝʜʩʪʘʚʣʷʝʤʦʡ ʚ 

ʜʦʢʣʘʜʝ ʧʨʦʛʨʘʤʤʳ ʩʪʫʜʝʥʪʳ ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʥʘ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʟʘʥʷʪʠʷʭ, ʟʘʢʨʝʧʣʷʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʘʚʳʢʠ ʘʣʛʦʨʠʪʤʠʟʘʮʠʠ 

ʠ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ 

ʧʨʝʧʦʜʘʚʘʥʠʠ ʫʧʦʤʷʥʫʪʦʡ ʜʠʩʮʠʧʣʠʥʳ ʨʝʰʘʝʪʩʷ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʦ 

ʫʯʝʙʥʳʭ ʟʘʜʘʯ, ʯʪʦ ʚʝʩʴʤʘ ʧʦʣʝʟʥʦ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʚʳʧʫʩʢʥʦʛʦ ʢʫʨʩʘ. 

 

ʃʠʪʝʨʘʪʫʨʘ: 

1. ɸʣʝʢʩʝʝʚ ɺ.ɺ. ʌʠʟʠʯʝʩʢʦʝ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʵʢʦʩʠʩʪʝʤ / ɺ.ɺ. ɸʣʝʢʩʝʝʚ, ʀ.ʀ. ʂʨʳʰʝʚ, ʊ.ɻ. ʉʘʟʳʢʠʥʘ. ï ʉʇʙ. : 

ɻʠʜʨʦʤʝʪʝʦʠʟʜʘʪ, 1992. ï 367 ʩ.  
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ʉʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ (ʉʇʇʈ) ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʁ ʪʩʷ 

ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʪʘʢ ʢʘʢ ʪʘʢʠʝ ʩʠʩʪʝʤʳ 

ʤʦʛʫʪ ʙʳʩʪʨʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʙʳʩʪʨʦ ʤʝʥʷʶʱʝʡʩʷ 

ʠʥʬʦʨʤʘʮʠʠ, ʠ ʚʳʜʘʚʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʚ ʫʜʦʙʥʦʡ ʬʦʨʤʝ. ɺ ʜʘʥʥʦʡ  ʨʘʙʦʪʝ ʤʳ 

ʧʨʝʜʣʘʛʘʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʘʢʠʝ ʩʠʩʪʝʤʳ ʚ ʤʥʦʛʦʘʛʝʥʪʥʳʭ ʩʠʩʪʝʤʘʭ ʜʣʷ 

ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ ʘʛʝʥʪʘʤʠ. ʇʦʢʘʟʘʥʦ, ʯʪʦ 

ʣʦʛʠʯʝʩʢʠʝ ʉʇʇʈ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʝʟʥʳʤʠ ʚ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ 

ʘʛʝʥʪʳ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʫʜʘʣʝʥʥʳʭ ʤʦʙʠʣʴʥʳʭ ʧʣʘʪʬʦʨʤʘʭ ʩ ʥʝʙʦʣʴʰʠʤʠ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʤʠ ʤʦʱʥʦʩʪʷʤʠ, ʘ ʪʘʢʞʝ ʢʦʛʜʘ ʥʦʚʳʝ ʘʛʝʥʪʳ ʤʦʛʫʪ 

ʧʦʜʢʣʶʯʘʪʴʩʷ ʢ ʩʠʩʪʝʤʝ, ʘ ʩʪʘʨʳʝ ʦʪʢʣʶʯʘʪʴʩʷ ʦʪ ʩʠʩʪʝʤʳ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ. 

ɽʱʸ ʦʜʥʠʤ ʚʘʞʥʳʤ ʤʦʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʉʇʇʈ ʦʙʳʯʥʦ 

ʩʦʟʜʘʶʪʩʷ ʟʘʨʘʥʝʝ ʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʥʝʠʟʤʝʥʥʳʡ ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʥʘʙʦʨ 

ʧʨʘʚʠʣ ʠ ʟʥʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʵʚʦʣʶʮʠʦʥʠʨʫʶʱʠʤ ʉʇʇʈ [1] 

ʩʬʦʢʫʩʠʨʦʚʘʥʳ ʥʘ ʫʣʫʯʰʝʥʠʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʶ, 

ʘ ʥʝ ʥʘ ʩʘʤʦʤ ʧʨʦʮʝʩʩʝ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. ʅʝʜʦʩʪʘʪʦʢ ʪʘʢʠʭ ʥʝʛʠʙʢʠʭ 

ʩʠʩʪʝʤ ʚ ʪʦʤ, ʯʪʦ ʚ ʩʣʫʯʘʝ ʩʠʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʦʢʨʫʞʘʶɦ ʝʡ ʩʨʝʜʝ ʠʣʠ ʚ 

ʩʣʫʯʘʝ ʧʦʜʢʣʶʯʝʥʠʷ ʥʦʚʳʭ ʥʝʠʟʚʝʩʪʥʳʭ ʨʘʟʨʘʙʦʪʯʠʢʫ ʘʛʝʥʪʦʚ, ʩʠʩʪʝʤʘ 

ʧʝʨʝʩʪʘʥʝʪ ʨʘʙʦʪʘʪʴ, ʧʦʢʘ ʨʘʟʨʘʙʦʪʯʠʢ ʥʝ ʚʥʝʩʝʪ ʠʟʤʝʥʝʥʠʷ. ʂ 

ʩʦʞʘʣʝʥʠʶ, ʥʝʚʦʟʤʦʞʥʦ ʟʘʨʘʥʝʝ ʧʨʝʜʫʛʘʜʘʪʴ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʙʫʜʫʱʠʝ 

ʠʟʤʝʥʝʥʠʷ ʚ ʩʠʩʪʝʤʝ. ʅʘʢʦʥʝʮ, ʉʇʇʈ ʤʘʣʦ ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʢ 

ʦʧʝʨʠʨʦʚʘʥʠʶ ʧʨʦʪʠʚʦʨʝʯʘʱʠʤʠ, ʥʝʤʦʥʦʪʦʥʥʳʤʠ ʟʥʘʥʠʷʤʠ, ʢʦʪʦʨʳʝ 

ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʤʥʦʛʦʘʛʝʥʪʥʳʭ ʩʠʩʪʝʤʘʭ. 

ʄʳ ʧʨʝʜʣʘʛʘʝʤ ʨʝʰʠʪʴ ʫʢʘʟʘʥʥʳʝ ʧʨʦʙʣʝʤʳ, ʩʦʟʜʘʚʘʷ ʠ ʠʟʤʝʥʷʷ 

ʉʇʇʈ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ. ʅʘʰʘ ʩʠʩʪʝʤʘ 

ʠʩʧʦʣʴʟʫʝʪ ʜʠʥʘʤʠʯʝʩʢʦʝ ʣʦʛʠʯʝʩʢʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʣʦʛʠʯʝʩʢʦʡ ʙʘʟʳ ʟʥʘʥʠʡ ʘʛʝʥʪʦʚ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ. ʃʦʛʠʯʝʩʢʠʝ 

ʢʦʥʬʣʠʢʪʳ ʨʝʰʘʶʪʩʷ, ʠʩʧʦʣʴʟʫʷ ʧʨʠʸʤʳ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʦʧʠʩʘʥʥʳʝ ʚ ʨʘʙʦʪʝ [2]. ɺ ʩʣʫʯʘʝ ʧʦ̫ ʚʣʝʥʠʷ ʚ ʩʠʩʪʝʤʝ 

ʥʦʚʦʛʦ ʘʛʝʥʪʘ, ʩʠʩʪʝʤʘ ʜʠʥʘʤʠʯʝʩʢʠ ʩʦʟʜʘʸʪ ʉʇʇʈ, ʠʩʧʦʣʟɹʫʷ 

ʧʨʝʜʦʧʨʝʜʝʣʸʥʥʳʡ ʥʘʙʦʨ ʙʘʟʦʚʳʭ ʟʥʘʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʚʠʜʝ 

ʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʚ ʠ ʧʨʘʚʠʣ. ɺ ʜʘʣʥɹʝʡʰʝʤ ʧʨʠ ʦʙʨʘʱʝʥʠʠ ʘʛʝʥʪʘ ʢ 

ʮʝʥʪʨʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʝʛʦ ʟʥʘʥʠʷ ʜʦʙʘʚʣʷʶʪʩʷ ʚ ʥʝʝ. ɺ ʩʣʫʯʘʝ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʘʛʝʥʪ ʧʦʩʳʣʘʝʪ ʩʠʩʪʝʤʝ ʥʝʦʙʭʦʜʠʤʳʝ 

ʟʥʘʥʠʷ ʠ ʞʝʣʘʝʤʳʡ ʢʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ, ʧʦʩʣʝ ʯʝʛʦ ʩʠʩʪʝʤʘ ʩʦʝʜʠʥʷʝʪ 

ʬʘʢʪʳ ʠ ʧʨʘʚʠʣʘ, ʧʝʨʝʜʘʥʥʳʝ ʘʛʝʥʪʦʤ, ʩ ʬʘʢʪʘʤʠ ʠ ʧʨʘʚʠʣʘʤʠ ʩʠʩʪʝʤʳ, 

ʠʩʧʦʣʴʟʫʷ ʤʝʪʦʜʠʢʫ, ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʚ ʨʘʙʦʪʝ [2]. ɼʘʣʝʝ ʩʠʩʪʝʤʘ 
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ʛʝʥʝʨʠʨʫʝʪ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʥʘ ʷʟʳʢʝ Prolog. ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʥʘʤʠ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ SWI Prolog [3]. ʀʩʧʦʣʴʟʫʷ ʣʦʛʠʯʝʩʢʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, 

ʤʳ ʠʟʙʘʚʣʷʝʤʩʷ ʦʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘʨʘʥʝʝ ʧʨʝʜʫʛʘʜʳʚʘʪʴ ʚʦʟʤʦʞʥʳʝ 

ʟʘʜʘʯʠ ʘʛʝʥʪʦʚ ʠ ʧʫʪʠ ʠʭ ʨʝʰʝʥʠʷ. ɺʤʝʩʪʦ ʵʪʦʛʦ ʤʳ ʧʨʝʜʦʩʪʘʚʣʷʝʤ 

ʩʠʩʪʝʤʝ ʥʘʡʪʠ ʦʧʪʠʤʘʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʧʫʪʸʤ ʣʦʛʠʯʝʩʢʦʛʦ ʚʚrʦʜʘ ʠʟ 

ʠʤʝʶʱʠʭʩʷ ʧʨʘʚʠʣ ʠ ʬʘʢʪʦʚ. ʊʘʢʞʝ ʘʛʝʥʪʳ ʠʤʝʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʤʝʥʘ 

ʜʘʥʥʳʤʠ ʠ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʟʥʘʥʠʡ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʪʠʚʦʨʝʯʠʷ ʚ ʬʘʢʪʘʭ. 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʥʘʤʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʳ, ʚ 

ʢʦʪʦʨʳʭ ʥʝʩʢʦʣʴʢʦ ʥʝʟʘʚʠʩʠʤʳʭ ʘʛʝʥʪʦʚ ʙʳʣʠ ʧʦʤʝʱʝʥʳ ʚ ʧʦh ʘʛʦʚʫʶ 

ʚʠʨʪʫʘʣʴʥʫʶ ʩʨʝʜʫ ʩ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʦʙʲʝʢʪʘʤʠ. ɸʛʝʥʪʳ ʤʦʛʣʠ ʙʳʪʴ 

ʜʦʙʘʚʣʝʥʳ ʠʣʠ ʫʜʘʣʝʥʳ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ. ɸʛʝʥʪʳ ʧʦʣʫʯʘʣʠ ʜʘʥʥʳʝ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠ ʦʙʤʝʥʠʚʘʷʩʴ ʠʥʬʦʨʤʘʮʠʝʡ ʩ ʜʨʫʛʠʤʠ ʘʛʝʥʪʘʤʠ. ʎʝʣʠ 

ʘʛʝʥʪʦʚ ʟʘʜʘʚʘʣʠʩʴ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. ʀʟʤʝʨʷʣʠʩʴ ʩʢʦʨʦʩʪʴ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʠ 

ʙʳʩʪʨʦʪʘ ʚʳʧʦʣʥʝʥʠʷ ʘʛʝʥʪʘʤʠ ʩʚʦʠʭ ʮʝʣʝʡ. ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦʢʘʟʘʣ: 

¶ ɺ ʩʣʫʯʘʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʜʚʫʭ ʘʛʝʥʪʦʚ ʧʦʤʦʱʴ ʤʦʞʝʪ ʙʳʪʴ ʦʢʘʟʘʥʘ 
ʙʝʟ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ, ʪʘʢ ʢʘʢ ʦʙʘ ʘʛʝʥʪʘ ʧʦʩʣrʘʶʪ 

ʩʚʦʠ ʜʘʥʥʳʝ ʮʝʥʪʨʘʣʴʥʦʡ ʩʠʩʪʝʤʝ, ʢʦʪʦʨʘʷ, ʩʦʝʜʠʥʷʷ ʠʭ, ʚʳʚʦʜʠʪ 

ʣʦʛʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʠ ʧʦʩʳʣʘʝʪ ʘʛʝʥʪʘʤ ʪʦʣʴʢʦ 

ʨʝʰʝʥʠʝ, ʘ ʥʝ ʥʘʯʘʣʴʥʳʝ ʜʘʥʥʳʝ. ʕʪʘ ʦʩʦʙʝʥʥʦʩʪʴ ʩʠʩʪʝʤʳ ʤʦʞʝʪ 

ʙʳʪʴ ʚʝʩʴʤʘ ʧʦʣʝʟʥʦʡ ʚ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʝʩʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʢʨʳʪʴ 

ʠʥʬʦʨʤʘʮʠʶ ʦʪ ʜʨʫʛʠʭ ʘʛʝʥʪʦʚ, ʥʘʧʨʠʤʝʨ ʚ ʧʦʩʪʨʦʝʥʠʠ ʩʠʩʪʝʤ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʛʜʝ ʫʯʘʩʪʚʫʶʪ ʥʝʩʢʦʣʴʢʦ ʢʦʤʧʘʥʠʡ, ʥʝ 

ʞʝʣʘʶʱʠʭ ʦʙʤʝʥʠʚʘʪʴʩʷ ʠʥʬʦʨʤʘʮʠʝʡ. 

¶ ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʢʘʞʜʳʡ ʘʛʝʥʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʩʦʙʠʨʘʝʪ ʟʥʘʥʠʷ ʦʙ 
ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʠ ʠʤʝʝʪ ʩʚʦʠ ʧʨʘʚʠʣʘ ʠ ʮʝʣʠ, ʩʠʩʪʝʤʝ ʥʝʦʙʷʟʘʪʝʣʴʥʦ 

ʟʘʨʘʥʝʝ ʟʥʘʪʴ ʠʭ ʟʘʧʨʦʩʳ, ʪʘʢ ʢʘʢ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʉʇʇʈ ʧʨʦʛʨʘʤʤʘ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʛʝʥʝʨʠʨʫʝʪʩʷ ʢʘʞʜʳʡ ʨʘʟ ʟʘʥʦʚʦ, ʠʩʭʦʜʷ ʠʟ ʪʝʢʫʱʠʭ 

ʟʥʘʥʠʡ ʠ ʧʦʪʨʝʙʥʦʩʪʝʡ ʘʛʝʥʪʘ. 

¶ ʉʠʩʪʝʤʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʩʠʩʪʝʤʝ ʤʦʞʝʪ ʙʳʪʴ ʣʝʛʢʦ ʨʝʘʣʠʟʦʚʘʥʘ ʧʫʪʸʤ 
ʜʦʙʘʚʣʝʥʠʷ ʚ ʩʠʩʪʝʤʫ ʨʷʜʘ ʧʨʘʚʠʣ ʠ ʬʘʢʪʦʚ ʩ ʚʳʩʦʢʠʤ ʧʨʠʦʨʠʪʝʪʦʤ, 

ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʟʘʤʝʱʘʪʴ ʣʶʙʳʝ ʧʨʦʪʠʚʦʨʝʯʘʱʠʝ ʟʥʘʥʠʷ ʘʛʝʥʪʦʚ ʧʨʠ 

ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ. 
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ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʨʦʛʨʘʤʤʳ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʇʝʪʨɻʋ ʥʘ 2012 ï 2016 ʛʦʜʳ ʷʚʣʷʝʪʩʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʠ ʙʠʙʣʠʦʪʝʯʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦ-

ʥʘʫʯʥʦ-ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʢʣʘʩʪʝʨʦʚ ʇʝʪʨɻʋ ʧʦ ʨʘʟʚʠʪʠʶ ʧʨʠʦʨʠʪʝʪʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʬʦʨʤʠʨʦʚʘʥʠʷ  ʢʦʤʧʣʝʢʩʘ 

ʙʠʙʣʠʦʪʝʯʥʳʭ ʨʝʩʫʨʩʦʚ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʵʣʝʢʪʨʦʥʥʳʭ ʉʄʀ ʇʝʪʨɻʋ 

ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ.  

ɺʦʧʨʦʩʳ ʩʦʟʜʘʥʠʷ ʵʣʝʢʪʨʦʥʥʦ-ʙʠʙʣʠʦʪʝʯʥʦʡ ʩʠʩʪʝʤʳ (ʕɹʉ) ʚ ʚʫʟʘʭ 

ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʳ. ʅʘʣʠʯʠʝ ʕɹʉ ð ʦʜʥʦ ʠʟ ʫʩʣʦʚʠʡ ʘʢʢʨʝʜʠʪʘʮʠʠ ʚʫʟʘ ʠ 

ʧʦʣʫʯʝʥʠʷ ʣʠʮʝʥʟʠʠ ʥʘ ʧʨʘʚʦ ʚʝʜʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.   

ʉʦʛʣʘʩʥʦ ʪʨʝʙʦʚʘʥʠʷʤ ʌʝʜʝʨʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ 

ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ (ʌɻʆʉ ɺʇʆ) 

ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ ʧʦʜʛʦʪʦʚʢʠ ʙʘʢʘʣʘʚʨ, ʤʘʛʠʩʪʨ ʠ ʩʧʝʮʠʘʣʠʩʪ, çʂʘʞʜʳʡ 

ʦʙʫʯʘʶʱʠʡʩʷ ʜʦʣʞʝʥ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʥʝʦʛʨʘʥʠʯʝʥʥʳʤ 

ʜʦʩʪʫʧʦʤ ʢ ʵʣʝʢʪʨʦʥʥʦ-ʙʠʙʣʠʦʪʝʯʥʦʡ ʩʠʩʪʝʤʝ, ʩʦʜʝʨʞʘʱʝʡ ʠʟʜʘʥʠʷ 

ʫʯʝʙʥʦʡ, ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʠ ʠʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʦʩʥʦʚʥʳʤ 

ʠʟʫʯʘʝʤʳʤ ʜʠʩʮʠʧʣʠʥʘʤ ʠ ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʷʤʳʭ 

ʜʦʛʦʚʦʨʦʚ ʩ ʧʨʘʚʦʦʙʣʘʜʘʪʝʣʷʤʠè. ʂʨʦʤʝ ʪʦʛʦ, çʕʣʝʢʪʨʦʥʥʦ-ʙʠʙʣʠʦʪʝʯʥʘʷ 

ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʜʦʩʪʫʧʘ ʜʣʷ 

ʢʘʞʜʦʛʦ ʦʙʫʯʘʶʱʝʛʦʩʷ ʠʟ ʣʶʙʦʡ ʪʦʯʢʠ, ʚ ʢʦʪʦʨʦʡ ʠʤʝʝʪʩʷ ʜʦʩʪʫʧ ʢ ʩʝʪʠ 

ʠʥʪʝʨʥʝʪè. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʷʜʦʤ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ , ʥʘ ʕʣʝʢʪʨʦʥʥʦ-

ʙʠʙʣʠʦʪʝʯʥʫʶ ʩʠʩʪʝʤʫ ʚʫʟʘ (ʕɹʉ) ʪʘʢʞʝ ʥʘʢʣʘʜʳʚʘʝʪʩʷ ʨʷʜ ʪʨʝʙʦʚʘʥʠʡ 

ʧʦ ʩʦʜʝʨʞʠʤʦʤʫ (ʫʯʝʙʥʘʷ, ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʘʷ ʠ ʠʥʘʷ ʣʠʪʝʨʘʪʫʨʘ ʧʦ 

ʦʩʥʦʚʥʳʤ ʠʟʫʯʘʝʤʳʤ ʜʠʩʮʠʧʣʠʥʘʤ, ʚ ʪ. ʯ. ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʠʟʜʘʥʠʷ), 

ʧʨʘʚʦʚʳʤ ʘʩʧʝʢʪʘʤ (ʥʘʣʠʯʠʝ ʜʦʛʦʚʦʨʦʚ ʩ ʧʨʘʚʦʦʙʣʘʜʘʪʝʣʷʤʠ), ʘ ʪʘʢʞʝ ʧʦ 

ʨʝʛʠʩʪʨʘʮʠʠ ʩʠʩʪʝʤʳ (ʥʘʣʠʯʠʝ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʦ ʨʝʛʠʩʪʨʘʮʠʠ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʉʄʀ, ʦ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʕɺʄ ʠ ʙʘʟʳ ʜʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ).  

ʂʨʦʤʝ ʪʦʛʦ, ʠʤʝʝʪʩʷ ʨʷʜ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ, ʫʪʚʝʨʞʜʝʥʥʳʭ ʉʦʚʝʪʦʤ ʤʠʥʦʙʨʥʘʫʢʠ 

ʈʦʩʩʠʠ ʧʦ ʚʦʧʨʦʩʘʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʥʥʦ-ʙʠʙʣʠʦʪʝʯʥʳʭ ʩʠʩʪʝʤ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

mailto:onasad@petrsu.ru



































































































































































































































































































































































































































































































