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ʄʓʐʃɽʅʀʗ ʐʂʆʃʔʅʀʂʆɺ ʇʈʀ ʈɽɸʃʀɿɸʎʀʀ ʉʄɽʐɸʅʅʆɻʆ ʆɹʋʏɽʅʀʗ 

 

274 

ɻʘʣʘʥʦʚ ɽ.ʂ. 

ʌʀɿʀʏɽʉʂɸʗ ʇʈʀʈʆɼɸ ʏʋɺʉʊɺ 

 

276 

ɻʘʣʠʘʭʤʝʪʦʚʘ ɸ.ʊ., ɸʥʜʨʝʝʚʘ ɽ.ɸ. 

ʂʆʄʇɽʊɽʅʊʅʆʉʊʅʆ-ɼɽʗʊɽʃʔʅʆʉʊʅʓʁ ʇʆɼʍʆɼ ʂ ʆɹʋʏɽʅʀʖ ʀʅʆʉʊʈɸʅʅʓʄ 

ʗɿʓʂɸʄ ɺ ɺʋɿɽ 

 

304 

ɻʝʨʘʩʠʤʝʥʢʦ ʅ.ɸ. 

ʀʅʊɽɻʈɸʎʀʆʅʅʓɽ ʄɽʍɸʅʀɿʄʓ ɺɿɸʀʄʆɼɽʁʉʊɺʀʗ ʉʀʉʊɽʄʓ ɼʆʇʆʃʅʀʊɽʃʔʅʆɻʆ 

ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʆɻʆ ʆɹʈɸɿʆɺɸʅʀʗ ʀ ʈɽɻʀʆʅɸʃʔʅʆɻʆ ʈʓʅʂɸ ʊʈʋɼɸ 

 

306 

ɾʝʨʥʘʢʦʚ ɼ.ɺ., ʃʘʛʫʥʦʚ ɸ.ʅ., ʋʢʦʣʦʚ ɸ.ɺ. 

ʌʆʈʄʀʈʆɺɸʅʀɽ ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʆ-ɺɸɾʅʓʍ ʂɸʏɽʉʊɺ ʂʋʈʉɸʅʊʆɺ ʉʀɹʀʈʉʂʆʁ 

ʇʆɾɸʈʅʆ-ʉʇɸʉɸʊɽʃʔʅʆʁ ɸʂɸɼɽʄʀʀ ɻʇʉ ʄʏʉ ʈʆʉʉʀʀ ʉʈɽɼʉʊɺɸʄʀ 

ʌʀɿʀʏɽʉʂʆʁ ʇʆɼɻʆʊʆɺʂʀ 

309 
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ʄʘʢʩʘʢʦʚ ʉ.ɸ. 

ʆɹ ɸʂʊʋɸʃʔʅʆʉʊʀ ɼʀʉʊɸʅʎʀʆʅʅʆɻʆ ʆɹʋʏɽʅʀʗ ʉʊʋɼɽʅʊʆɺ-ʉʊʆʄɸʊʆʃʆɻʆɺ 

 

312 

ʄʘʭʣʝʝʚʘ ʃ.ɺ. 

ʈʆʃʔ ɼʆʇʆʃʅʀʊɽʃʔʅʆɻʆ ʆɹʈɸɿʆɺɸʅʀʗ ɺ ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʆʄ 

ʉɸʄʆʆʇʈɽɼɽʃɽʅʀʀ ʋʏɸʑʀʍʉʗ 

  

315 

ʈʠʟʚʘʥʦʚʘ ʃ.ɿ. 

ʆ ʌʆʈʄʀʈʆɺɸʅʀʀ ʂʋʃʔʊʋʈʓ ɹʋɼʋʑɽɻʆ ʋʏʀʊɽʃʗ ʌʀɿʀʂʀ ʅɸ ʀʉʊʆʈʀʂʆ-

ɹʀʆɻʈɸʌʀʏɽʉʂʆʄ ʄɸʊɽʈʀɸʃɽ 

 

320 

ʉʝʚʘʩʪʴʷʥʦʚ ʉ. ʉ. 

ɺʆʉʇʀʊɸʅʀɽ ʂɸʂ ʇʈʆɼʋʂʊ ʈɸɿɺʀʊʀʗ ʃʀʏʅʆʉʊʀ ʀ ʆɹʑɽʉʊɺɸ  

 

322 

ʎʠʢʘʣʦʚ ɺ.ɺ., ɹʝʣʦʫʩʦʚ ʀ. ɺ., ɻʦʩʪʝʚʘ ʕ. ɺ. 

ʆʇʈɽɼɽʃɽʅʀɽ ʅɸʀɹʆʃɽɽ ɹɽɿʆʇɸʉʅʓʍ ʄɸʈʐʈʋʊʆɺ ɼɺʀɾɽʅʀʗ ʉʊʋɼɽʅʊʆɺ ʆʊ 

ʋʏɽɹʅʆɻʆ ɿɸɺɽɼɽʅʀʗ ɼʆ ʆɹʑɽɾʀʊʀʗ 

 

324 

ʄɽɼʀʎʀʅʉʂʀɽ ʅɸʋʂʀ 

 

ɺʣʘʩʦʚ ɸ. ʌ., ʄʠʪʨʦʬʘʥʦʚ ɸ.ʉ., ɾʫʢʦʚ ɸ.ʖ. 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʈɽɿʋʃʔʊɸʊʆɺ ʅʀʆʂʈ ʄɸʃʓʍ ʇʈɽɼʇʈʀʗʊʀʁ ɺ ʆɹʃɸʉʊʀ 

ʈɸɿʈɸɹʆʊʂʀ ʅʆɺʆɻʆ ʄɽɼʀʎʀʅʉʂʆɻʆ ʆɹʆʈʋɼʆɺɸʅʀʗ ʇʈʀ ʇʆɼɼɽʈɾʂɽ ʌʆʅɼɸ 

ʉʆɼɽʁʉʊɺʀʗ ʀʅʅʆɺɸʎʀʗʄ (ʅɸ ʇʈʀʄɽʈɽ ʇʈʆɻʈɸʄʄʓ çʈɸɿɺʀʊʀɽè) 

 

329 

ʄʠʪʨʦʬʘʥʦʚ ɸ.ʉ., ʉʧʠʯʘʢʦʚ ʇ.ɺ. 

ʇʆɼɼɽʈɾʂɸ ʀʅʅʆɺɸʎʀʆʅʅʓʍ ʇʈʆɽʂʊʆɺ ɺ ʆɹʃɸʉʊʀ ʄɽɼʀʎʀʅʓ ɺ ʈɸʄʂɸʍ 

ʇʈʆɻʈɸʄʄʓ çʈɸɿɺʀʊʀɽè ʌʆʅɼɸ ʉʆɼɽʁʉʊɺʀʗ ʀʅʅʆɺɸʎʀʁ ʅɸ ʇʈʀʄɽʈɽ ʇʈʆɽʂʊɸ 

ʇʆ ʈɸɿʈɸɹʆʊʂɽ ʌʀʃʔʊʈʋʖʑɽɻʆ ʄɸʊɽʈʀɸʃɸ ɼʃʗ ɿɸʑʀʊʓ ʆʈɻɸʅʆɺ ɼʓʍɸʅʀʗ 

 

331 

ʅʠʢʦʣʘʝʚʩʢʠʡ ɽ.ʅ. 

ɿɼʆʈʆɺʔɽʉɹɽʈɽɾɽʅʀɽ ʂɸʂ ʅɸʇʈɸɺʃɽʅʀɽ ʈɸɿɺʀʊʀʗ ʆʈɻɸʅʀɿɸʎʀʀ ʀ 

ʇʆɼɼɽʈɾɸʅʀʗ ɽɽ ʂʆʅʂʋʈɽʅʊʆʉʇʆʉʆɹʅʆʉʊʀ 

 

334 

ʅʠʢʦʣʘʝʚʩʢʠʡ ɽ.ʅ. 

ʅɽʆɹʍʆɼʀʄʆʉʊʔ ʋʏɽʊɸ ʕʄʆʎʀʁ ʀ ʉʊɽʈɽʆʊʀʇɸ ʇʆɺɽɼɽʅʀʗ ʇʈʀ 

ʌʆʈʄʀʈʆɺɸʅʀʀ ɿɼʆʈʆɺʆɻʆ ʆɹʈɸɿɸ ɾʀɿʅʀ ʋ ʉʆʊʈʋɼʅʀʂʆɺ ʆʈɻɸʅʀɿɸʎʀʀ 

 

336 

ʅʠʢʦʣʘʝʚʩʢʠʡ ɽ.ʅ. 

ʇʉʀʍʆʌʀɿʀʆʃʆɻʀʏɽʉʂɸʗ ɸɼɸʇʊɸʎʀʗ ʂɸʂ ɺɸɾʅʆɽ ɿɺɽʅʆ ɸɼɸʇʊɸʎʀʀ 

ʉʆʊʈʋɼʅʀʂʆɺ ʆʈɻɸʅʀɿɸʎʀʀ 

 

338 

ʅʠʢʦʣʘʝʚʩʢʠʡ ɽ.ʅ., ʀʩʤʘʛʠʣʦʚ ʅ.ʄ. 

ʊʗɾɽʃɸʗ ʆʉʃʆɾʅɽʅʅɸʗ ɺʅɽɹʆʃʔʅʀʏʅɸʗ ʇʅɽɺʄʆʅʀʗ 

 

340 

ʊʝʧʧʝʝʚʘ ʊ.ʍ. 

ʆʎɽʅʂɸ ʈɽʇʈʆɼʋʂʊʀɺʅʆɻʆ ʀ ʉʆʄɸʊʀʏɽʉʂʆɻʆ ɸʅɸʄʅɽɿɸ ɺ ʇɽʈʀʆɼ 

ʂʃʀʄɸʂʊɽʈʀʗ, ʅɸ ʌʆʅɽ ɻʀʇɽʈʇʃɸɿʀʀ ʕʅɼʆʄɽʊʈʀʗ, ʋ ɾʀʊɽʃʔʅʀʎ 

ʂʓʈɻʓɿʉʊɸʅɸ 

 

342 

ʊʝʧʧʝʝʚʘ ʊ.ʍ., ʄʫʩʫʨʘʣʠʝʚ ʄ.ʉ., ʊʫʣʝʙʝʢʦʚ ɹ.ʊ  

ʈɽɿʋʃʔʊɸʊʓ ʆʎɽʅʂʀ ʉʀʉʊɽʄʅʆɻʆ ʀʄʄʋʅʀʊɽʊɸ ʋ ɾɽʅʑʀʅ ʉ ʈɸɿʃʀʏʅʓʄ 

ʊɽʏɽʅʀɽʄ ʂʃʀʄɸʂʊɽʈʀʗ 

 

347 
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ɸʈʍʀʊɽʂʊʋʈɸ 
 

ʂʦʩʪʠʥ ʉ.ʄ. 

ʇʆʃʆɾʀʊɽʃʔʅʓʁ ʆʇʓʊ ɺʆʉʇʈʆʀɿɺʆɼʉʊɺɸ ɺ ʌʆʈʄɽ ʈɽʂʆʅʉʊʈʋʂʎʀʀ ʉ 

ʇʈʀʉʊʈʆʁʂʆʁ ʆɹʒɽʂʊʆɺ ɻʈɸɾɼɸʅʉʂʆʁ ʅɽɼɺʀɾʀʄʆʉʊʀ ɺ ɻʆʈʆɼɽ ɹɽʃɻʆʈʆɼɽ 

 

351 

ʉʝʣʴʥʠʮʳʥ ɸ. ʉ. 

ʉʆɺʈɽʄɽʅʅʆɽ ʉʆʉʊʆʗʅʀɽ ʂʆʅʎɽʇʎʀʀ ɻʈɸɼʆʉʊʈʆʀʊɽʃʔʅʆʁ ʇʆʃʀʊʀʂʀ 

ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʉʆʃʅɽʏʅʆʁ ʕʅɽʈɻɽʊʀʂʀ ɺ ʈʆʉʉʀʁʉʂʆʁ ʌɽɼɽʈɸʎʀʀ 

 

353 

ʉʆʎʀʆʃʆɻʀʏɽʉʂʀɽ ʅɸʋʂʀ 

 

ʐʘʡʜʫʢʦʚʘ ʃ.ɼ. 

ʉʆʎʀɸʃʔʅɸʗ ʈɸɹʆʊɸ ʉ ʇʆɾʀʃʓʄʀ ʃʖɼʔʄʀ. ʅʆɺɸʊʆʈʉʂʀʁ ʈʆʉʉʀʁʉʂʀʁ ʀ 

ɿɸʈʋɹɽɾʅʓʁ ʇʆɼʍʆɼ 

 

355 

ʂʋʃʔʊʋʈʆʃʆɻʀʗ 

 

ɻʫʤʠʣʸʚʘ ʊ. 

ʉʇɽʎʀʌʀʂɸ ʉʆɺʈɽʄɽʅʅʆʁ ʂʋʃʔʊʋʈʓ ʉʊʈɸʅ ɽɺʈʆɸʊʃɸʅʊʀʏɽʉʂʆʁ 

ʎʀɺʀʃʀɿɸʎʀʀ 

 

358 

ɿʦʣʦʪʘʨʸʚʘ ʖ. 

ʂʈʀɿʀʉ ʂʋʃʔʊʋʈʓ ʀ ɽɻʆ ʆʇʈɽɼɽʃɽʅʀɽ ɺ ʉɺɽʊɽ ʊɽʆʈʀʀ ʉʆʎʀʆʂʋʃʔʊʋʈʅʓʍ 

ʊʈɸʅʉʌʆʈʄɸʎʀʁ 

 

360 

ʄʘʪʶʰʢʦ ɸ.ɺ. 

ʇʈʆɹʃɽʄɸʊʀʂɸ ʊɽʃɽʉʅʆʉʊʀ ʏɽʃʆɺɽʂɸ 

 

363 

ʅʝʰʠʥʘ ɽ. ɹ. 

ʉʊʆʃʂʅʆɺɽʅʀɽ ʈʆʉʉʀʁʉʂʆʁ ʀ ɿɸʇɸɼʅʆʁ ʇɸʈɸɼʀɻʄʓ ʄʀʈʆɺʆʉʇʈʀʗʊʀʗ ɺ 

ʇʈɽʃʆʄʃɽʅʀʀ ʌʈɸʅʎʋɿʉʂʆʁ ʇʈɽʉʉʓ 

 

364 

ʅʝʰʠʥʘ ɽ. ɹ. 

ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʈʆʉʉʀʁʉʂʆɻʆ ʄɽʅʊɸʃʀʊɽʊɸ ʏɽʈɽɿ ʇʈʀɿʄʋ ʌʈɸʅʎʋɿʉʂʀʍ 

ʉʄʀ 

 

366 

ʉʦʣʦʧʦʚ ʆ.ɺ., ʉʦʣʦʧʦʚʘ ʅ.ɼ. 

ʇɽʈʉʇɽʂʊʀɺʓ ʈɸɿɺʀʊʀʗ ʕɿʆʊɽʈʀʏɽʉʂʆɻʆ ʊʋʈʀɿʄɸ ɺ ʊʋʃʔʉʂʆʁ ʆɹʃɸʉʊʀ 

 

368 

ʉʦʣʦʧʦʚ ʆ.ɺ., ʉʦʣʦʧʦʚʘ ʅ.ɼ. 

ʀʅɼʋʉʊʈʀɸʃʔʅʓʁ ʊʋʈʀɿʄ ʂɸʂ ʌɸʂʊʆʈ ʈɸɿɺʀʊʀʗ ʂʋʃʔʊʋʈʅʆ-ʊʋʈʀʉʊʉʂʆɻʆ 

ʇʆʊɽʅʎʀɸʃɸ ʊʋʃʔʉʂʆʁ ʆɹʃɸʉʊʀ 

 

371 

ʅɸʋʂʀ ʆ ɿɽʄʃɽ 

 

ɹʦʣʜʳʨʝʚ ɺ.ɼ., ʉʘʤʦʜʫʨʦʚʘ ʅ.ʖ. 

ʆʎɽʅʂɸ ʋʈʆɺʅʗ ɿɸɻʈʗɿʅɽʅʀʗ ɸʊʄʆʉʌɽʈʅʆɻʆ ɺʆɿɼʋʍɸ ʊɽʈʈʀʊʆʈʀʀ 

ɺʆʈʆʅɽɾʉʂʆʁ ʆɹʃɸʉʊʀ ʇʆ ʂʆʄʇʃɽʂʉʅʓʄ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸʄ 

 

375 

ʅʠʛʤʘʪʫʣʣʠʥ ɸ.ʌ., ʉʘʣʠʭʦʚʘ ɿ.ʄ., ʗʢʠʤʦʚ ʄ.ʉ. 

ɺʆɿʄʆɾʅʆʉʊʀ ʆʇɽʈɸʊʀɺʅʆɻʆ ʂɸʈʊʆɻʈɸʌʀʈʆɺɸʅʀʗ ɼʃʗ ʆɹʈɸɹʆʊʂʀ ɼɸʅʅʓʍ 

ʀɿɹʀʈɸʊɽʃʔʅʓʍ ʇʈʆʎɽʉʉʆɺ  
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ʌʀɿʀʂʆ- ʄɸʊɽʄɸʊʀʏɽʉʂʀɽ ʅɸʋʂʀ 

 

ʋɼʂ 531 

ɸ.ɺ. ɽʤʝʣʴʷʥʦʚ 

ʜ.ʪ.ʥ.,ʧʨʦʬʝʩʩʦʨ 

ʂʘʣʫʞʩʢʠʡ ʬʠʣʠʘʣ ʄʦʩʢʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

 ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʅ.ʕ.ɹʘʫʤʘʥʘ 

ʀ.ɸ. ɽʤʝʣʴʷʥʦʚ 

ʢ.ʪ.ʥ.,ʜʦʮʝʥʪ 

ʂʘʣʫʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʂ.ʕ.ʎʠʦʣʢʦʚʩʢʦʛʦ 

 ʛ. ʂʘʣʫʛʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

  

ɼɺɽ ɿɸɼɸʏʀ ʆ ɼɺʀɾɽʅʀʀ ɺ ɻʃɸɼʂʀʍ ʂɸʅɸʃɸʍ 

 

ɸʥʥʦʪʘʮʠʷ 

ʆʙʩʫʞʜʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʩʪʘʣʴʥʦʡ ʣʠʥʝʡʢʠ, ʥʘʧʨʷʞʝʥʥʦʡ ʛʣʘʜʢʠʤʠ ʩʪʝʥʢʘʤʠ ʢʘʥʘʣʘ 

ʧʦʩʪʦʷʥʥʦʡ ʢʨʠʚʠʟʥʳ, ʠ ʚʳʷʩʥʷʝʪʩʷ, ʢʘʢʠʝ ʥʘʧʨʷʞʝʥʠʷ ʜʦʣʞʥʘ ʩʦʟʜʘʚʘʪʴ ʚ ʩʚʦʝʤ ʪʝʣʝ ʟʤʝʷ, ʯʪʦʙʳ 

ʧʝʨʝʤʝʱʘʪʴʩʷ ʚ ʛʣʘʜʢʦʤ ʢʘʥʘʣʝ ʩʠʥʫʩʦʠʜʘʣʴʥʦʡ ʬʦʨʤʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʉʪʘʣʴʥʘʷ ʣʠʥʝʡʢʘ, ʢʘʥʘʣ ʧʦʩʪʦʷʥʥʦʡ ʢʨʠʚʠʟʥʳ, ʥʘʧʨʷʞʝʥʠʷ ʚ ʪʝʣʝ ʟʤʝʠ, ʩʠʥʫʩʦʠʜʘʣʴʥʳʡ ʢʘʥʘʣ. 

 

ɺʚʝʜʝʥʠʝ 

ʇʦʩʣʝ ʅɹ ʶʪʦʥʘ ʚ ʤʝʭʘʥʠʢʝ ʦʙʦʟʥʘʯʠʣʩ̫ ʩʠʣʴʥʳʡ ʢʨʝʥ ʚ ʩʪʦʨʦʥʫ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʬʦʨʤʘʣʠʟʤʘ, 

ʢʦʪʦʨʡr ʥʘʯʘʣ ʫʚʦʜʠʪʴ ʝʝ ʚʩʝ ʜʘʣʴʰʝ ʦʪ ʤʝʪʦʜʘ ʬʠʟʠʯʝʩʢʠʭ ʨʘʩʩʫʞʜʝʥʠʡ, ʟʘʚʝɦʘʥʥʦʛʦ ʥʘʤ ɻʘʣʠʣʝʝʤ ʠ 

ɻʫʢʦʤ. ʆʩʦʙʝʥʥʦ ʨʝʟʢʠʡ ʧʦʚʦʨʦʪ ʚ ʩʪʦʨʦʥʫ ʤʘʪʝʤʘʪʠʢʠ ʧʨʦʠʟʦʰʝʣ ʧʦʩʣʝ ʙʣʝʩʪ̫ ʱʠʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ 

ʨʘʙʦʪ ʃʘʛʨʘʥʞʘ. ɺʦʪ ʯʪʦ ʛʦʚʦʨʠʪ ʩʘʤ ʃʘʛʨʘʥʞ ʚ ʧʨʝʜʠʩʣʦʚʠʠ ʢ ʩʚʦʝʡ çɸʥʘʣʠʪʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʝè: 

çʗ ʧʦʩʪʘʚʠʣ ʩʝʙʝ ʮʝʣʴʶ ʩʚʝʩʪʠ ʪʝʦʨʠʶ ʤʝʭʘʥʠʢʠ ʠ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ ʩʚʷʟʘʥʥʳʭ ʩ ʥʝʶ ʟʘʜʘʯ ʢ ʦʙʱʠʤ 

ʬʦʨʤʫʣʘʤ, ʧʨʦʩʪʦʝ ʨʘʟʚʠʪʠʝ ʢʦʪʦʨʳʭ ʜʘʝʪ ʚʩʝ ʫʨʘʚʥʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʨʝʰʝʥʠʷ ʢʘʞʜʦʡ ʟʘʜʘʯʠ. ʗ 

ʥʘʜʝʶʩʴ, ʯʪʦ ʩʧʦʩʦʙ, ʢʘʢʠʤ ʷ ʧʦʩʪʘʨʘʣʩʷ ʵʪʦ ʩʜʝʣʘʪʴ, ʥʝ ʦʩʪʘʚʠʪ ʞʝʣʘʪʴ ʯʝʛʦ-ʣʠʙʦ ʣʫʯʰʝʛʦè. 

çɺ ʵʪʦʡ ʨʘʙʦʪʝ ʩʦʚʝʨʰʝʥʥʦ ʦʪʩʫʪʩʪʚʫʶʪ ʢʘʢʠʝ ʙʳ ʪʦ ʥʠ ʙʳʣʦ ʯʝʨʪʝʞʠ. ʀʟʣʘʛʘʝʤʳʝ ʤʥʦʶ ʤʝʪʦʜʳ ʥʝ 

ʪʨʝʙʫʶʪ ʥʠ ʧʦʩʪʨʦʝʥʠʡ, ʥʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʠʣʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʨʘʩʩʫʞʜʝʥʠʡ; ʦʥʠ ʪʨʝʙʫʶʪ ʪʦʣʴʢʦ 

ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ, ʧʦʜʯʠʥʝʥʥʳʭ ʧʣʘʥʦʤʝʨʥʦʤʫ ʠ ʦʜʥʦʦʙʨʘʟʥʦʤʫ ʭʦʜʫ. ɺʩʝ ʣʶʙʷʱʠʝ ʘʥʘʣʠʟ ʩ 

ʫʜʦʚʦʣʴʩʪʚʠʝʤ ʫʙʝʜʷʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʤʝʭʘʥʠʢʘ ʩʪʘʥʦʚʠʪʩʷ ʥʦʚʦʡ ʦʪʨʘʩʣʴʶ ʘʥʘʣʠʟʘ, ʠ ʙʫʜʫʪ ʤʥʝ ʙʣʘʛʦʜʘʨʥʳ 

ʟʘ ʪʦ, ʯʪʦ ʵʪʠʤ ʧʫʪʝʤ ʷ ʨʘʩʰʠʨʠʣ ʦʙʣʘʩʪʴ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷè. ï [1, ʩ.9,10]. 

ɽʱʝ ʜʘʣʴʰʝ ʧʦʰʝʣ ʕʡʥʰʪʝʡʥ: 

çɽʩʣʠ, ʜʘʣʝʝ, ʩʧʨʘʚʝʜʣʠʚʦ, ʯʪʦ ʘʢʩʠʦʤʘʪʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠ ʥʝ ʤʦʞʝʪ ʙʳʪʴ 

ʠʟʚʣʝʯʝʥʘ ʠʟ ʦʧʳʪʘ, ʘ ʜʦʣʞʥʘ ʙʳʪʴ ʩʚʦʙʦʜʥʦ ʠʟʦʙʨʝʪʝʥʘ, ʪʦ ʤʦʞʝʤ ʣʠ ʤʳ ʚʦʦʙʱʝ ʥʘʜʝʷʪʴʩʷ ʥʘʡʪʠ 

ʧʨʘʚʠʣʴʥʳʡ ʧʫʪʴ? ɹʦʣʝʝ ʪʦʛʦ, ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʣʠ ʵʪʦʪ ʧʨʘʚʠʣʴʥʳʡ ʧʫʪʴ ʪʦʣʴʢʦ ʚ ʥʘʰʝʤ ʚʦʦʙʨʘʞʝʥʠʠ? 

ʄʦʞʝʤ ʣʠ ʤʳ ʚʦʦʙʱʝ ʙʳʪʴ ʫʚʝʨʝʥʥʳʤʠ, ʯʪʦ ʦʧʳʪ ï ʥʘʜʸʞʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ, ʝʩʣʠ ʩʫʱʝʩʪʚʫʶʪ ʪʘʢʠʝ 

ʪʝʦʨʠʠ, ʢʘʢ ʢʣʘʩʩʠʯʝʩʢʘʷ ʤʝʭʘʥʠʢʘ, ʢʦʪʦʨʘʷ ʰʠʨʦʢʦ ʦʧʨʘʚʜʳʚʘʝʪʩʷ ʦʧʳʪʦʤ, ʭʦʪʷ ʠ ʥʝ ʧʨʦʥʠʢʘʝʪ ʚ 

ʩʫʱʥʦʩʪʴ ʚʝʱʝʡ? ʗ ʦʪʚʝʯʘʶ ʙʝʟ ʢʦʣʝʙʘʥʠʡ, ʯʪʦ, ʧʦ ʤʦʝʤʫ ʤʥʝʥʠʶ, ʝʩʪʴ ʧʨʘʚʠʣʴʥʳʡ ʧʫʪʴ, ʠ ʤʳ ʚ 

ʩʦʩʪʦʷʥʠʠ ʥʘʡʪʠ ʝʛʦ. ɺʝʩʴ ʧʨʝʜʰʝʩʪʚʫʶʱʠʡ ʦʧʳʪ ʫʙʝʞʜʘʝʪ ʥʘʩ ʚ ʪʦʤ, ʯʪʦ ʧʨʠʨʦʜʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʩʪʝʡʰʠʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʤʳʩʣʠʤʳʭ ʵʣʝʤʝʥʪʦʚ. ʗ ʫʙʝʞʜʸʥ, ʯʪʦ ʧʦʩʨʝʜʩʪʚʦʤ ʯʠʩʪʦ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʤʳ ʤʦʞʝʤ ʥʘʡʪʠ ʪʝ ʧʦʥʷʪʠʷ ʠ ʟʘʢʦʥʦʤʝʨʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ, ʢʦʪʦʨʳʝ 

ʜʘʜʫʪ ʥʘʤ ʢʣʶʯ ʢ ʧʦʥʠʤʘʥʠʶ ʷʚʣʝʥʠʡ ʧʨʠʨʦʜʳ. ʆʧʳʪ ʤʦʞʝʪ ʧʦʜʩʢʘʟʘʪʴ ʥʘʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʧʦʥʷʪʠʷ, ʥʦ ʦʥʠ ʥʠ ʚ ʢʦʝʤ ʩʣʫʯʘʝ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʚʳʚʝʜʝʥʳ ʠʟ ʥʝʛʦ. ʂʦʥʝʯʥʦ, ʦʧʳʪ ʦʩʪʘʸʪʩʷ 

ʝʜʠʥʩʪʚʝʥʥʳʤ ʢʨʠʪʝʨʠʝʤ ʧʨʠʛʦʜʥʦʩʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʬʠʟʠʢʠ. ʅʦ ʥʘʩʪʦʷʱʝʝ ʪʚʦʨʯʝʩʢʦʝ 

ʥʘʯʘʣʦ ʧʨʠʩʫʱʝ ʠʤʝʥʥʦ ʤʘʪʝʤʘʪʠʢʝ. ʇʦʵʪʦʤʫ ʷ ʩʯʠʪʘʶ ʚ ʠʟʚʝʩʪʥʦʤ ʩʤʳʩʣʝ ʦʧʨʘʚʜʘʥʥʦʡ ʚʝʨʫ ʜʨʝʚʥʠʭ ʚ 

ʪʦ, ʯʪʦ ʯʠʩʪʦʝ ʤʳʰʣʝʥʠʝ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʩʪʠʛʥʫʪʴ ʨʝʘʣʴʥʦʩʪʴè ï [2, ʩ.184]. 
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ʀʪʘʢ, ʕʡʥʰʪʝʡʥ ʭʦʯʝʪ ʥʘʩ ʫʙʝʜʠʪʴ ʚ ʪʦʤ, ʯʪʦ ʤʘʪʝʤʘʪʠʢʘ ï ʵʪʦ ʪʘʢʦʝ ʫʥʠʚʝʨʩʘʣʴʥʦʝ ʩʨʝʜʩʪʚʦ 

ʧʦʟʥʘʥʠʷ ɺʩʝʣʝʥʥʦʡ, ʚʣʘʜʝʷ ʢʦʪʦʨʳʤ, ʤʦʞʥʦ ʦʪʢʨʳʪʴ ʟʘʢʦʥʳ ʄʠʨʦʟʜʘʥʠʷ, ʥʝ ʫʪʨʫʞʜʘʷ ʩʝʙʷ 

ʨʘʟʤʳʰʣʝʥʠʷʤʠ ʥʘʜ ʩʫʪʴʶ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʣʝʞʘʱʠʭ ʚ ʦʩʥʦʚʝ ʫʩʪʨʦʡʩʪʚʘ ɺʩʝʣʝʥʥʦʡ. 

ʅʦ ʝʩʪʴ ʠ ʜʨʫʛʦʝ ʤʥʝʥʠʝ. ɺʦʪ ʯʪʦ ʧʦ ʵʪʦʤʫ ʧʦʚʦʜʫ ʩʢʘʟʘʣ ɻʝʢʩʣʠ (1825ï1895): 

çʄʘʪʝʤʘʪʠʢʘ, ʧʦʜʦʙʥʦ ʞʸʨʥʦʚʫ, ʧʝʨʝʤʘʣʳʚʘʝʪ ʪʦ, ʯʪʦ ʧʦʜ ʥʝʛʦ ʟʘʩʳʧʘʶʪ, ʠ ʢʘʢ, ʟʘʩʳʧʘʚ ʣʝʙʝʜʫ, ʚʳ 

ʥʝ ʧʦʣʫʯʠʪʝ ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ, ʪʘʢ, ʠʩʧʠʩʘʚ ʮʝʣʳʝ ʩʪʨʘʥʠʮʳ ʬʦʨʤʫʣʘʤʠ, ʚʳ ʥʝ ʧʦʣʫʯʠʪʝ ʠʩʪʠʥʳ ʠʟ ʣʦʞʥʳʭ 

ʧʨʝʜʧʦʩʳʣʦʢè ï [3, ʩ.103]. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʥʘʫʯʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʧʦʟʚʦʣʠʣʦ ʕʡʥʰʪʝʡʥʫ ʨʘʟʚʝʨʥʫʪʴ ʬʠʟʠʢʫ ʥʘʟʘʜ ʢ ɸʨʠʩʪʦʪʝʣʶ, 

ʧʦʩʪʘʚʠʚ ʫʤʦʟʨʠʪʝʣʴʥʳʡ ʤʝʪʦʜ ʚʳʰʝ ʦʧʳʪʘ. ʅʦ ʧʨʘʚʜʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʩʚʦʙʦʞʜʝʥʠʝ ʦʪ ʜʦʛʤ 

ɸʨʠʩʪʦʪʝʣʷ ʥʘʯʘʣʦʩʴ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʂʦʧʝʨʥʠʢ, ɹʝʥʝʜʝʪʪʠ, ɻʘʣʠʣʝʡ, ʂʝʧʣʝʨ, ɻʶʡʛʝʥʩ, ɻʫʢ ʠ ʅʴʶʪʦʥ 

ʚʳʙʨʘʣʠ ʥʦʚʳʡ ʧʫʪʴ ʧʦʟʥʘʥʠʷ ɺʩʝʣʝʥʥʦʡ ï ʦʪ ʦʧʳʪʥʳʭ ʬʘʢʪʦʚ ʢ ʠʭ ʪʝʦʨʝʪʠʯʝʩʢʦʤʫ ʦʙʦʙʱʝʥʠʶ. 

ɺʦ-ʧʝʨʚʳʭ, ʟʘʢʦʥʳ ʂʝʧʣʝʨʘ ï ʵʪʦ ʨʝʟʫʣʴʪʘʪ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ 

ʊʠʭʦ ɹʨʘʛʝ ʚ ʢʦʧʝʨʥʠʢʦʚʦʡ ʩʠʩʪʝʤʝ ʦʪʩʯʝʪʘ. 

ɺʦ-ʚʪʦʨʳʭ, ɻʶʡʛʝʥʩ ʚ ʩʚʦʠʭ ʦʪʢʨʳʪʠʷʭ ʟʘʢʦʥʦʚ ʩʦʫʜʘʨʝʥʠʷ ʪʝʣ ʠ ʬʦʨʤʫʣʳ ʮʝʥʪʨʦʙʝʞʥʦʡ ʩʠʣʳ ʰʸʣ 

ʦʪ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʚ ʢʦʪʦʨʳʭ ʦʥ ʙʳʣ ʙʦʣʴʰʠʤ ʤʘʩʪʝʨʦʤ, ʢ ʠʭ ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʦʙʦʙʱʝʥʠʷʤ. 

ɺ-ʪʨʝʪʴʠʭ, ʅʴʶʪʦʥ ʧʨʠ ʩʦʟʜʘʥʠʠ çPrincipiaè ʦʧʠʨʘʣʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘ ʦʪʢʨʳʪʠʷ ʂʝʧʣʝʨʘ, ɻʶʡʛʝʥʩʘ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨʘ ɻʫʢʘ, ʥʦ ʠ ʩʘʤ ʧʨʦʚʦʜʠʣ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʘʙʦʪ. 

ʊʘʢ ʯʪʦ ʚʩʷ ʢʣʘʩʩʠʯʝʩʢʘʷ ʤʝʭʘʥʠʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʦʙʱʝʥʠʝ ʦʧʳʪʥʳʭ ʬʘʢʪʦʚ. ʀ ʥʠʢʪʦ ʠʟ ʝʸ 

ʩʦʟʜʘʪʝʣʝʡ ʥʝ ʫʧʨʘʞʥʷʣʩʷ ʚ çʩʚʦʙʦʜʥʳʭ ʠʟʦʙʨʝʪʝʥʠʷʭè ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʟʘʢʦʥʦʚ ʄʠʨʦʟʜʘʥʠʷ. ʀʟʚʝʩʪʥʦ 

ʪʘʢʞʝ, ʯʪʦ ʪʝʦʨʠʷ ʵʣʝʢʪʨʦʤʘʛʥʝʪʠʟʤʘ ʩʦʟʜʘʥʘ ʄʘʢʩʚʝʣʣʦʤ ʧʦʣʥʦʩʪʴʶ ʥʘ ʦʩʥʦʚʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʦʪʢʨʳʪʠʡ ʌʘʨʘʜʝʷ. ʀ ʤʳ ʟʥʘʝʤ, ʯʪʦ ʄʘʢʩʚʝʣʣ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʩʚʦʠʭ ʩʪʘʪʴʷʭ ʠ ʚʳʩʪʫʧʣʝʥʠʷʭ ʦʩʦʙʦ 

ʚʳʜʝʣʷʣ ʨʦʣʴ ʌʘʨʘʜʝʷ ʠ ʚʳʩʦʢʦ ʮʝʥʠʣ ʝʛʦ ʪʘʣʘʥʪ ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨʘ. 

ɺʦʪ ʯʪʦ ʧʦ ʵʪʦʤʫ ʧʦʚʦʜʫ ʧʦʚʝʜʘʣ ʥʘʤ ɸ. ʅ. ʂʨʳʣʦʚ ʚ ʩʚʦʠʭ ʢʦʤʤʝʥʪʘʨʠʷʭ ʢ çPrincipiaè ʅʴʶʪʦʥʘ: 

çʌʠʣʦʩʦʬʩʢʠʝ ʩʠʩʪʝʤʳ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʜʝʢʘʨʪʦʚʘ, ʪʦʛʜʘ ʝʱʸ ʧʨʦʯʥʦ ʮʘʨʠʣʠ ʥʘʜ ʫʯʝʥʠʝʤ ʦ ʧʨʠʨʦʜʝ ʠ 

ʄʠʨʦʟʜʘʥʠʠ. ʅʴʶʪʦʥʦʚʦ ʚʦʟʟʨʝʥʠʝ, ʯʪʦ ʧʨʠ ʠʟʫʯʝʥʠʠ ʧʨʠʨʦʜʳ ʥʘʜʦ ʦʪ ʥʘʙʣʶʜʘʝʤʳʭ ʷʚʣʝʥʠʡ ʚʦʩʭʦʜʠʪʴ ʢ 

ʫʩʪʘʥʦʚʣʝʥʠʶ ʧʨʠʯʠʥ, ʢʦʠʤʠ ʦʥʠ ʦʙʲʷʩʥʷʶʪʩʷ, ʰʣʦ ʚ ʨʘʟʨʝʟ ʩ ʜʝʢʘʨʪʦʚʳʤ ʫʯʝʥʠʝʤ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ 

ʥʘʜʦ ʧʨʦʥʠʮʘʪʝʣʴʥʦʩʪʴʶ ʫʤʘ ʚʧʝʨʸʜ ʫʩʪʘʥʦʚʠʪʴ ʧʝʨʚʦʧʨʠʯʠʥʳ ʠ ʠʟ ʥʠʭ ʚʳʚʦʜʠʪʴ ʩʣʝʜʩʪʚʠʷè ï [4,ʩ.449]. 

ʂʘʢ ʚʠʜʥʦ, çʜʝʜʫʢʪʠʚʥʳʡ ʤʝʪʦʜè ʕʡʥʰʪʝʡʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʧʳʪʢʫ ʨʝʘʥʠʤʠʨʦʚʘʪʴ ʜʘʚʥʦ 

ʦʪʚʝʨʛʥʫʪʳʡ ʤʝʪʦʜ ɼʝʢʘʨʪʘ. ʀ ʚ ʪʦʤ, ʯʪʦ ʵʪʘ ʧʦʧʳʪʢʘ ʫʜʘʣʘʩʴ, ʚʠʥʦʚʘʪʦ ʩʘʤʦ ʥʘʫʯʥʦʝ ʩʦʦʙʱʝʩʪʚʦ. ɿʜʝʩʴ 

ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʪʦʪ ʞʝ ʠʟʲʷʥ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʤʥʝʥʠʷ, ʢʘʢʦʡ ʧʨʠʚʸʣ ʢ ʠʛʥʦʨʠʨʦʚʘʥʠʶ ʧʨʠʦʨʠʪʝʪʘ ɻʫʢʘ ʚ 

ʦʪʢʨʳʪʠʠ ʟʘʢʦʥʘ ʪʷʛʦʪʝʥʠʷ. ʕʪʦʪ ʠʟʲʷʥ ʩʦʩʪʦʠʪ ʚʦʪ ʚ ʯʸʤ: ʦʜʠʥ ʯʝʣʦʚʝʢ ʦʪʢʨʳʚʘʝʪ ʩʢʨʳʪʦʝ ʦʪ ʚʩʝʭ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʝ ʷʚʣʝʥʠʝ ʠ ʬʦʨʤʫʣʠʨʫʝʪ ʝʛʦ ʩʣʦʚʝʩʥʦ; ʜʨʫʛʦʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʧʨʦʨʘʙʦʪʢʫ 

ʵʪʦʛʦ ʦʪʢʨʳʪʠʷ; ʦʙʱʝʩʪʚʝʥʥʦʝ ʤʥʝʥʠʝ ʧʨʠʧʠʩʳʚʘʝʪ ʚʩʝ ʟʘʩʣʫʛʠ ʚʪʦʨʦʤʫ. 

ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʤʳ ʜʠʩʪʘʥʮʠʨʫʝʤʩʷ ʦʪ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʥʜʝʥʮʠʡ ʨʘʮʠʦʥʘʣʴʥʦʡ, ʠʣʠ ʪʝʦʨʝʪʠʯʝʩʢʦʡ, 

ʤʝʭʘʥʠʢʠ. 

ʅʘ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ ʧʦʩʣʝʜʥʝʡ ʨʘʮʠʦʥʘʣʠʟʤ ʚ ʥʝʡ ʙʳʣ ʦʙʫʩʣʦʚʣʝʥ ʙʦʣʝʝ ʩʤʝʣʳʤ ʠ 

ʰʠʨʦʢʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʬʦʨʤʘʣʠʟʤʘ. ʕʪʦ ʙʳʣ ʧʨʦʛʨʝʩʩ. ʂ ʩʦʞʘʣʝʥʠʶ, ʵʪʘ ʪʝʥʜʝʥʮʠʷ 

ʩʪʘʣʘ ʫʢʨʝʧʣʷʪʴʩʷ ʟʘ ʩʯʝʪ ʚʳʪʝʩʥʝʥʠʷ ʬʠʟʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ. 

ʕʪʦ ʧʨʠʚʝʣʦ ʢ ʧʝʯʘʣʴʥʦʤʫ ʚʳʭʦʣʘʱʠʚʘʥʠʶ ʤʝʭʘʥʠʢʠ. ʀ ʪʝʧʝʨʴ ʤʳ ʚʠʜʠʤ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʝ 

ʩʙʦʨʥʠʢʠ ʟʘʜʘʯ ʧʦ ʨʘʮʠʦʥʘʣʴʥʦʡ ʤʝʭʘʥʠʢʝ ʧʨʝʜʣʘʛʘʶʪ ʥʘʤ ʟʘʚʫʘʣʠʨʦʚʘʥʥʳʝ ʫʧʨʘʞʥʝʥʠʷ ʧʦ ʤʘʪʝʤʘʪʠʢʝ. 

ʈʝʰʝʥʠʝ ʪʘʢʠʭ ʟʘʜʘʯ ʥʝ ʪʦʣʴʢʦ ʥʝ ʧʦʙʫʞʜʘʝʪ ʢ ʨʘʟʚʠʪʠʶ ʬʠʟʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, ʥʦ ʜʘʞʝ ʚʳʢʦʨʯʸʚʳʚʘʝʪ 

ʝʛʦ ʧʨʠʨʦʜʥʳʝ ʟʘʜʘʪʢʠ, ʧʦʩʢʦʣʴʢʫ ʥʘʚʷʟʳʚʘʝʪ ʚʨʝʜʥʦʝ ʤʥʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʤʘʪʝʤʘʪʠʢʘ ʦʩʚʦʙʦʞʜʘʝʪ ʥʘʩ ʦʪ 

ʫʤʩʪʚʝʥʥʳʭ ʥʘʧʨʷʞʝʥʠʡ, ʧʨʠʥʠʤʘʷ ʥʘ ʩʝʙʷ ʨʦʣʴ ʩʚʝʨʭʫʤʥʦʛʦ ʦʧʝʨʘʪʦʨʘ ʩʣʦʞʥʝʡʰʠʤʠ ʬʠʟʠʯʝʩʢʠʤʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ ʠ ʨʘʟʛʘʜʢʘʤʠ. 

ʇʨʝʜʣʘʛʘʝʤʳʝ ʥʘʤʠ ʟʘʜʘʯʠ ʦʪʣʠʯʘʶʪʩʷ ʪʝʤ, ʯʪʦ ʦʥʠ ʘʙʩʦʣʶʪʥʦ ʥʝʜʦʩʪʫʧʥʳ ʯʝʣʦʚʝʢʫ, ʚʦʦʨʫʞʸʥʥʦʤʫ 

ʪʦʣʴʢʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʬʦʨʤʘʣʠʟʤʦʤ, ʧʦʪʦʤʫ ʯʪʦ ʠʭ ʥʝʣʴʟʷ ʨʝʰʠʪʴ, ʥʝ ʧʦʥʷʚ ʬʠʟʠʯʝʩʢʫʶ ʩʫʪʴ ʧʨʦʮʝʩʩʦʚ, 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʟʘʛʘʜʦʯʥʦʩʪʴ ʤʝʭʘʥʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ, ʢʘʞʫʱʠʭʩʷ ʧʘʨʘʜʦʢʩʘʣʴʥʳʤʠ. ɿʘʜʘʯʠ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ, 
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ʪ.ʝ. ʥʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ, ʘ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʠ ʪʘʢʦʛʦ ʞʝ ʫʨʦʚʥʷ ʩʣʝʜʦʚʘʣʦ ʙʳ ʙʝʨʝʞʥʦ ʩʦʙʠʨʘʪʴ ʠ 

ʧʫʙʣʠʢʦʚʘʪʴ ʙʝʟ ʨʝʰʝʥʠʡ, ʠʙʦ ʨʘʟʤʳʰʣʝʥʠʷ ʥʘʜ ʥʠʤʠ ï ʵʪʦ ʥʘʠʣʫʯʰʠʡ ʧʫʪʴ ʢ ʚʝʨʰʠʥʘʤ ʫʤʩʪʚʝʥʥʦʛʦ  

ʨʘʟʚʠʪʠʷ ʬʠʟʠʢʦʚ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ. 

ɿʘʜʘʯʘ ʩʦ ʩʪʘʣʴʥʦʡ ʣʠʥʝʡʢʦʡ 

ʆʜʠʥ ʢʦʥʝʮ ʫʧʨʫʛʦʡ ʣʠʥʝʡʢʠ 1, ʢʦʪʦʨʘʷ ʚ ʥʝʥʘʧʨʷʞʸʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʧʨʷʤʘʷ, ʧʣʦʪʥʦ ʚʩʪʘʚʣʝʥ ʚ 

ʛʣʘʜʢʠʡ ʢʘʥʘʣ 2, ʠʟʦʛʥʫʪʳʡ ʧʦ ʜʫʛʝ ʦʢʨʫʞʥʦʩʪʠ (ʨʠʩʫʥʦʢ 1). ʇʦʣʘʛʘʷ, ʯʪʦ ʧʣʦʩʢʦʩʪʴ, ʠʟʦʙʨʘʞʝʥʥʘʷ ʥʘ 

ʨʠʩʫʥʢʝ, ʛʦʨʠʟʦʥʪʘʣʴʥʘ, ʦʙʲʷʩʥʠʪʴ, ʦʩʪʘʥʝʪʩʷ ʣʠ ʣʠʥʝʡʢʘ ʚ ʢʘʥʘʣʝ ʠʣʠ ʙʫʜʝʪ ʚʳʙʨʦʰʝʥʘ ʠʟ ʥʝʛʦ. 

ʈʝʰʝʥʠʝ. ɼʦʧʫʩʪʠʤ, ʯʪʦ ʣʠʥʝʡʢʘ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦ ʚʳʜʚʠʛʘʝʪʩʷ ʠʟ ʢʘʥʘʣʘ. ʊʦʛʜʘ ʝʝ ʩʚʦʙʦʜʥʳʡ ʢʦʥʝʮ 

ʜʚʠʞʝʪʩʷ ʧʦʩʪʫʧʘʪʝʣʴʥʦ ʠ ʩʢʦʨʦʩʪʴ ʚʦ ʚʩʝʭ ʪʦʯʢʘʭ 

ʣʠʥʝʡʢʠ ʦʜʥʘ ʠ ʪʘ ʞʝ. ʇʫʩʪʴ ʵʪʘ ʩʢʦʨʦʩʪʴ ʨʘʚʥʘ v. ʊʦʛʜʘ 

ʢʠʥʝʪʠʯʝʩʢʠʡ ʤʦʤʝʥʪ ʣʠʥʝʡʢʠ ʤʘʩʩʦʡ M ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʮʝʥʪʨʘ ʢʨʠʚʠʟʥʳ O ʢʘʥʘʣʘ ʨʘʚʝʥ MvR, ʛʜʝ R ï ʨʘʜʠʫʩ 

ʢʘʥʘʣʘ. ʃʠʥʠʠ ʜʝʡʩʪʚʠʷ ʚʩʝʭ ʩʠʣ, ʧʨʠʣʦʞʝʥʥʳʭ ʢ 

ʣʠʥʝʡʢʝ ʩʦ ʩʪʦʨʦʥʳ ʩʪʝʥʦʢ ʛʣʘʜʢʦʛʦ ʢʘʥʘʣʘ, ʧʨʦʭʦʜʷʪ 

ʯʝʨʝʟ ʮʝʥʪʨ O, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ, ʧʨʠʤʝʥʠʚ ʪʝʦʨʝʤʫ ʦʙ 

ʠʟʤʝʥʝʥʠʠ ʢʠʥʝʪʠʯʝʩʢʦʛʦ ʤʦʤʝʥʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʥʪʨʘ 

O, ʧʦʣʫʯʠʤ d(MvR)/dt = 0, ʦʪʢʫʜʘ v = const. ʀʪʘʢ, ʤʳ 

ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʣʠʥʝʡʢʘ ʥʝ ʤʦʞʝʪ ʧʨʠʡʪʠ ʚ 

ʜʚʠʞʝʥʠʝ ʠʟ ʩʦʩʪʦʷʥʠʷ ʧʦʢʦʷ. 

ʅʦ ʚ ʵʪʦʡ ʟʘʜʘʯʝ ʥʝʪ ʜʠʩʩʠʧʘʪʠʚʥʳʭ ʩʠʣ, ʠ ʧʦʣʥʘʷ 

ʤʝʭʘʥʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʣʠʥʝʡʢʠ ʜʦʣʞʥʘ ʩʦʭʨʘʥʷʪʴʩʷ. 

ʏʪʦʙʳ ʚʜʚʠʥʫʪʴ ʣʠʥʝʡʢʫ ʚ ʢʘʥʘʣ, ʥʫʞʥʘ ʚʥʝʰʥʷʷ ʩʠʣʘ, 

ʢʦʪʦʨʘʷ ʩʦʚʝʨʰʠʪ ʨʘʙʦʪʫ, ʨʘʚʥʫʶ ʧʦʪʝʥʮʠʘʣʫ ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʡ ʣʠʥʝʡʢʠ. 

ʇʨʦʮʝʩʩʳ, ʧʨʦʪʝʢʘʶʱʠʝ ʚ ʢʦʥʩʝʨʚʘʪʠʚʥʳʭ ʩʠʩʪʝʤʘʭ, ʦʙʨʘʪʠʤʳ. ʂʘʢ ʪʦʣʴʢʦ ʤʳ ʫʩʪʨʘʥʠʣʠ ʩʠʣʫ, 

ʟʘʩʪʘʚʣʷʶʱʫʶ ʣʠʥʝʡʢʫ ʚʜʚʠʛʘʪʴʩʷ ʚ ʢʘʥʘʣ, ʜʦʣʞʥʦ ʥʘʯʘʪʴʩʷ ʝʝ ʜʚʠʞʝʥʠʝ ʚ ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʩ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʚ ʢʠʥʝʪʠʯʝʩʢʫʶ. ʇʘʨʘʜʦʢʩ ʚ ʚʠʜʝ ʜʚʫʭ ʧʨʦʪʠʚʦʨʝʯʘʱʠʭ ʚʳʚʦʜʦʚ, 

ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʚʳʛʣʷʜʠʪ ʙʝʟʫʢʦʨʠʟʥʝʥʥʦ ʚʝʨʥʳʤ, ʩʚʷʟʘʥ ʩ ʪʨʫʜʥʦ ʫʣʦʚʠʤʦʡ ʦʰʠʙʢʦʡ ʚ ʧʝʨʚʦʤ 

ʨʝʰʝʥʠʠ. ʏʪʦʙʳ ʧʨʷʤʘʷ ʫʧʨʫʛʘʷ ʣʠʥʝʡʢʘ ʠʟʦʛʥʫʣʘʩʴ ʧʦ ʜʫʛʝ ʦʢʨʫʞʥʦʩʪʠ, ʚ ʣʶʙʦʤ ʝʝ ʩʝʯʝʥʠʠ ʜʦʣʞʥʘ 

ʜʝʡʩʪʚʦʚʘʪʴ ʧʘʨʘ ʩʠʣ ʩ ʧʦʩʪʦʷʥʥʳʤ ʤʦʤʝʥʪʦʤ. ʕʪʠ ʥʝʧʨʝʨʳʚʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʧʘʨʳ ʧʨʠʣʦʞʝʥʳ ʢ 

ʣʠʥʝʡʢʝ ʩʦ ʩʪʦʨʦʥʳ ʩʪʝʥʦʢ ʢʘʥʘʣʘ ʠ ʫʨʘʚʥʦʚʝʰʝʥʳ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʫʶʱʠʤʠ ʧʘʨʘʤʠ, ʧʨʠʣʦʞʝʥʥʳʤʠ ʢ 

ʩʪʝʥʢʘʤ ʢʘʥʘʣʘ ʩʦ ʩʪʦʨʦʥʳ ʣʠʥʝʡʢʠ ʠ ʚʳʟʚʘʥʥʳʤʠ 

ʨʘʩʪʷʞʝʥʠʝʤ ʝʝ ʚʳʧʫʢʣʦʡ ʩʪʦʨʦʥʳ ʠ ʩʞʘʪʠʝʤ 

ʚʦʛʥʫʪʦʡ. ʅʦ ʢʦʛʜʘ ʧʨʷʤʫʶ ʣʠʥʝʡʢʫ ʧʳʪʘʶʪʩʷ ʚʚʝʩʪʠ 

ʚ ʠʟʦʛʥʫʪʳʡ ʢʘʥʘʣ ʙʝʟ ʟʘʟʦʨʘ, ʚ ʝʝ ʧʝʨʝʜʥʝʤ ʢʦʥʮʝ C 

ʨʘʜʠʫʩ ʢʨʠʚʠʟʥʳ ʙʝʩʢʦʥʝʯʥʦ ʚʝʣʠʢ ʠ ʥʝʪ ʩʠʣ, 

ʩʧʦʩʦʙʥʳʭ ʧʨʠʜʘʪʴ ʥʫʞʥʫʶ ʢʨʠʚʠʟʥʫ ʥʘʯʘʣʫ 

ʣʠʥʝʡʢʠ. ʆʩʪʨʳʡ ʢʨʘʡ ʣʠʥʝʡʢʠ ʙʫʜʝʪ ʫʧʠʨʘʪʴʩʷ ʚ 

ʚʦʛʥʫʪʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʢʘʥʘʣʘ, ʧʨʝʧʷʪʩʪʚʫʷ ʝʝ 

ʧʨʦʜʚʠʞʝʥʠʶ ʚ ʢʘʥʘʣ.  

ʇʦʵʪʦʤʫ ʚ ʢʘʥʘʣ ʙʝʟ ʟʘʟʦʨʘ ʣʠʥʝʡʢʫ ʚʩʪʘʚʠʪʴ ʥʝ 

ʫʜʘʩʪʩʷ. ʇʨʠ ʥʘʣʠʯʠʠ ʟʘʟʦʨʘ ʫʛʦʣ ABO ʦʢʘʞʝʪʩʷ 

ʪʫʧʳʤ (ʨʠʩʫʥʦʢ 2), ʧʦʩʢʦʣʴʢʫ ʨʝʘʢʮʠʷ  ʨʝʙʨʘ ɺ 

ʢʘʥʘʣʘ ʦʨʪʦʛʦʥʘʣʴʥʘ ʣʠʥʝʡʢʝ. ʇʨʠ ʵʪʦʤ ʫ ʩʠʣʳ  

ʧʦʷʚʠʪʩʷ ʧʣʝʯʦ h ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʥʪʨʘ O. ʇʦ ʤʝʨʝ ʫʤʝʥʴʰʝʥʠʷ ʟʘʟʦʨʘ ʧʣʝʯʦ h ʪʦʞʝ ʙʫʜʝʪ ʫʤʝʥʴʰʘʪʴʩʷ, ʥʦ 

ʩʠʣʘ NB ʙʫʜʝʪ ʚʦʟʨʘʩʪʘʪʴ, ʦʙʝʩʧʝʯʠʚʘʷ ʜʦʩʪʘʪʦʯʥʳʡ ʤʦʤʝʥʪ M0 = NBh, ʢʦʪʦʨʳʡ ʠ ʚʳʟʦʚʝʪ ʠʟʤʝʥʝʥʠʝ  

ʢʠʥʝʪʠʯʝʩʢʦʛʦ ʤʦʤʝʥʪʘ ʣʠʥʝʡʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʥʪʨʘ O ʠ ʝʝ ʫʩʢʦʨʝʥʥʦʝ ʚʳʜʚʠʞʝʥʠʝ ʠʟ ʢʘʥʘʣʘ. 

ʈʠʩʫʥʦʢ 1 ï ʉʪʘʣʴʥʘʷ ʣʠʥʝʡʢʘ ʚ ʛʣʘʜʢʦʤ ʢʘʥʘʣʝ 

ʧʦʩʪʦʷʥʥʦʡ ʢʨʠʚʠʟʥʳ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʟʘʟʦʨʘ. 

ʈʠʩʫʥʦʢ 2 ï ʉʪʘʣʴʥʘʷ ʣʠʥʝʡʢʘ, ʚʩʪʘʚʣʝʥʥʘʷ ʩ 

ʟʘʟʦʨʦʤ ʚ ʛʣʘʜʢʠʡ ʢʘʥʘʣ ʧʦʩʪʦʷʥʥʦʡ ʢʨʠʚʠʟʥʳ  
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ɿʘʜʘʯʘ ʦ ʟʤʝʝ ʚ ʛʣʘʜʢʦʤ ʢʘʥʘʣʝ 

ʅʘ ʨʠʩʫʥʢʝ 3 ʠʟʦʙʨʘʞʝʥ ʛʣʘʜʢʠʡ ʩʠʥʫʩʦʠʜʘʣʴʥʳʡ 

ʢʘʥʘʣ, ʚ ʢʦʪʦʨʦʤ ʥʘʭʦʜʠʪʩʷ ʟʤʝʷ AB ʜʣʠʥʦʡ ʥʝ ʤʝʥʝʝ 

ʧʦʣʥʦʡ ʩʠʥʫʩʦʠʜʳ. ʄʦʞʝʪ ʣʠ ʟʤʝʷ ʧʦʣʟʪʠ ʧʦ ʢʘʥʘʣʫ? 

ʈʝʰʝʥʠʝ. ʈʘʩʩʤʦʪʨʠʤ ʛʣʘʜʢʠʡ ʢʘʥʘʣ, ʢʨʠʚʠʟʥʘ 

ʢʦʪʦʨʦʛʦ ʚʦʟʨʘʩʪʘʝʪ ʩʣʝʚʘ ʥʘʧʨʘʚʦ (ʨʠʩʫʥʦʢ 4). 

ʇʨʝʜʩʪʘʚʠʤ, ʯʪʦ ʫ ʥʘʩ ʠʤʝʝʪʩʷ ʫʧʨʫʛʘʷ ʣʠʥʝʡʢʘ, 

ʢʦʪʦʨʘʷ ʚ ʥʝʥʘʧʨʷʞʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠʩʢʨʠʚʣʝʥʘ ʪʘʢ, 

ʯʪʦ ʪʦʯʥʦ ʧʦʚʪʦʨʷʝʪ ʬʨʘʛʤʝʥʪ AB ʢʘʥʘʣʘ. ʊʦʛʜʘ 

ʣʠʥʝʡʢʘ ʚ ʢʘʥʘʣʝ ʙʫʜʝʪ ʚʩʝʛʜʘ ʚʦʟʚʨʘʱʘʪʴʩʷ ʚ 

ʧʦʣʦʞʝʥʠʝ AB, ʚ ʢʘʢʫʶ ʙʳ ʩʪʦʨʦʥʫ ʤʳ ʝʝ ʥʠ ʩʤʝʱʘʣʠ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʚ ʵʪʦʤ ʧʦʣʦʞʝʥʠʠ ʧʦʪʝʥʮʠʘʣ 

ʣʠʥʝʡʢʠ ʤʠʥʠʤʘʣʝʥ. ʃʶʙʳʝ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʧʦʣʦʞʝʥʠʷ AB ʩʚʷʟʘʥʳ ʩ ʜʝʬʦʨʤʘʮʠʝʡ ʣʠʥʝʡʢʠ ʠ ʨʦʩʪʦʤ ʝʝ 

ʧʦʪʝʥʮʠʘʣʘ. ʇʨʠʨʦʩʪ ʧʦʪʝʥʮʠʘʣʘ ʚʦʟʤʦʞʝʥ ʪʦʣʴʢʦ ʟʘ 

ʩʯʝʪ ʨʘʙʦʪʳ ʩʠʣ, ʩʜʚʠʛʘʶʱʠʭ ʣʠʥʝʡʢʫ ʠʟ ʧʦʣʦʞʝʥʠʷ 

ʨʘʚʥʦʚʝʩʠʷ.  

ɺ ʵʪʦʤ ʧʨʠʤʝʨʝ ʥʝʪ ʜʠʩʩʠʧʘʪʠʚʥʳʭ ʩʠʣ, ʪʘʢ ʯʪʦ 

ʧʦʣʥʘʷ ʤʝʭʘʥʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʣʠʥʝʡʢʠ ʩʦʭʨʘʥʷʝʪʩʷ. 

ɼʦʧʫʩʪʠʤ, ʤʳ ʚʜʚʠʥʫʣʠ ʣʠʥʝʡʢʫ ʚ ʢʘʥʘʣ ʯʝʨʝʟ ʦʜʠʥ ʠʟ 

ʝʛʦ ʢʦʥʮʦʚ, ʧʨʘʚʠʣʴʥʦ ʩʦʨʠʝʥʪʠʨʦʚʘʚ ʣʠʥʝʡʢʫ ʠ 

ʩʦʚʝʨʰʠʚ ʥʝʦʙʭʦʜʠʤʫʶ ʨʘʙʦʪʫ. ʇʦʩʣʝ ʵʪʦʛʦ ʣʠʥʝʡʢʘ 

ʥʘʯʥʝʪ ʫʩʢʦʨʝʥʥʦ ʜʚʠʛʘʪʴʩʷ ʢ ʧʦʣʦʞʝʥʠʶ ʨʘʚʥʦʚʝʩʠʷ 

AB, ʥʦ ʜʦʩʪʠʛʥʫʚ ʝʛʦ, ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʠʣ ʠʥʝʨʮʠʠ 

ʧʨʦʩʢʦʯʠʪ ʜʘʣʴʰʝ ʠ ʦʩʪʘʥʦʚʠʪʩʷ ʧʦ ʜʨʫʛʫʶ ʩʪʦʨʦʥʫ ʦʪ ʧʦʣʦʞʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ, ʣʠʰʴ ʢʦʛʜʘ ʝʝ ʧʦʪʝʥʮʠʘʣ 

ʩʥʦʚʘ ʜʦʩʪʠʛʥʝʪ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ.  

ʇʨʠʤʝʨ ʩ ʣʠʥʝʡʢʦʡ ʧʦʜʚʦʜʠʪ ʥʘʩ ʢ ʦʪʚʝʪʫ ʥʘ ʚʦʧʨʦʩ ʦ ʜʚʠʞʝʥʠʠ ʟʤʝʠ. ɽʩʣʠ ʛʦʣʦʚʘ ʟʤʝʠ ʚ ʪʦʯʢʝ A ʠ 

ʝʡ ʥʫʞʥʦ ʧʦʣʟʪʠ ʧʦ ʢʘʥʘʣʫ ʚʣʝʚʦ, ʪʦ ʦʥʘ ʜʦʣʞʥʘ ʩʦʢʨʘʱʘʪʴ ʤʳʰʮʳ ʥʘ ʬʨʦʥʪʘʣʴʥʦʡ ʩʪʦʨʦʥʝ ʪʝʣʘ ʠ 

ʫʜʣʠʥʷʪʴ ʥʘ ʪʳʣʴʥʦʡ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 5, ʛʜʝ ʤʠʥʫʩʘʤʠ ʧʦʤʝʯʝʥʳ ʤʝʩʪʘ ʩʦʢʨʘʱʝʥʠʷ, ʘ ʧʣʶʩʘʤʠ ï 

ʨʘʩʪʷʞʝʥʠʷ ʤʳʰʮ. ʇʨʠ ʵʪʦʤ ʚ ʩʠʩʪʝʤʝ ʦʪʩʯʝʪʘ, 

ʩʚʷʟʘʥʥʦʡ ʩ ʢʘʥʘʣʦʤ, ʥʘʧʨʷʞʝʥʠʷ ʤʦʛʫʪ ʥʝ ʤʝʥʷʪʴʩʷ.  

ʅʦ ʚ ʜʚʠʞʫʱʝʤʩʷ ʪʝʣʝ ʟʤʝʠ ʝʝ ʤʳʰʮʳ 

ʩʦʚʝʨʰʘʶʪ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʨʘʙʦʪʫ. ʇʦʣʘʛʘʷ ʜʣʠʥʫ 

ʟʤʝʠ ʥʝʠʟʤʝʥʥʦʡ, ʘ ʝʝ ʪʦʣʱʠʥʫ ʧʨʝʥʝʙʨʝʞʠʤʦ ʤʘʣʦʡ, 

ʢʠʥʝʪʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʟʤʝʠ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʨʘʚʥʦʡ 

Mv2/2, ʛʜʝ M ð ʤʘʩʩʘ ʟʤʝʠ, ʘ v ï ʝʝ ʩʢʦʨʦʩʪʴ. ɿʘʜʘʚ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʦʤʝʥʪʦʚ ʧʘʨ, ʚʳʟʳʚʘʶʱʠʭ 

ʥʝʦʙʭʦʜʠʤʳʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʪʝʣʝ ʟʤʝʠ, ʠ ʟʘʪʝʤ ʥʘʡʜʷ 

ʠʭ ʩʫʤʤʘʨʥʫʶ ʤʦʱʥʦʩʪʴ, ʤʦʞʥʦ ʧʦ ʪʝʦʨʝʤʝ ʦʙ 

ʠʟʤʝʥʝʥʠʠ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʬʦʨʤʝ ʥʘʡʪʠ ʫʩʢʦʨʝʥʠʝ ʟʤʝʠ. 

ʇʦʥʷʪʥʦ, ʯʪʦ ʚ ʛʣʘʜʢʦʤ ʢʘʥʘʣʝ ʧʦʩʪʦʷʥʥʦʡ ʢʨʠʚʠʟʥʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʧʨʷʤʦʣʠʥʝʡʥʦʤ ʢʘʥʘʣʝ, ʟʤʝʷ 

ʧʝʨʝʤʝʱʘʪʴʩʷ ʥʝ ʤʦʞʝʪ. ʅʦ ʝʩʣʠ ʝʡ ʫʜʘʩʪʩʷ ʚʳʩʫʥʫʪʴ ʠʟ ʢʘʥʘʣʘ ʛʦʣʦʚʫ ʠʣʠ ʭʚʦʩʪ, ʦʥʘ ʩʤʦʞʝʪ ʚʩʷ ʚʳʧʦʣʟʪʠ 

ʠʟ ʥʝʛʦ. 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʬʠʟʠʢʝ ʛʨʷʜʫʪ ʙʦʣʴʰʠʝ ʧʝʨʝʤʝʥʳ, ʤʘʩʰʪʘʙ ʠ ʙʣʘʛʦʪʚʦʨʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʢʦʪʦʨʳʭ ʧʨʝʚʟʦʡʜʫʪ 

ʵʬʬʝʢʪ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʨʘʩʢʨʝʧʦʱʝʥʠʷ ʦʪ ʜʦʛʤ ɸʨʠʩʪʦʪʝʣʷ. ʕʪʠ ʧʝʨʝʤʝʥʳ ʦʙʫʩʣʦʚʣʝʥʳ ʙʝʩʧʣʦʜʥʦʩʪʴʶ 

ʨʝʘʥʠʤʠʨʦʚʘʥʥʦʛʦ ʕʡʥʰʪʝʡʥʦʤ ʜʝʜʫʢʪʠʚʥʦʛʦ ʤʝʪʦʜʘ ɸʨʠʩʪʦʪʝʣʷ ʠ ɼʝʢʘʨʪʘ (ʧʨʦʥʠʮʘʪʝʣʴʥʦʩʪʴʶ ʫʤʘ 

ʧʦʩʪʠʯʴ ʧʝʨʚʦʧʨʠʯʠʥʳ ʠ ʠʟ ʥʠʭ ʧʦʣʫʯʠʪʴ ʚʩʝ ʩʣʝʜʩʪʚʠʷ), ʠ ʥʝʠʟʙʝʞʥʦʩʪʴʶ ʚʦʟʚʨʘʪʘ ʢ ʥʘʜʝʞʥʦʤʫ 

ʠʥʜʫʢʪʠʚʥʦʤʫ ʤʝʪʦʜʫ ɻʫʢʘ-ʅʴʶʪʦʥʘ (ʦʪ ʜʦʩʪʦʚʝʨʥʳʭ ʦʧʳʪʥʳʭ ʬʘʢʪʦʚ ï ʢ ʠʭ ʪʝʦʨʝʪʠʯʝʩʢʦʤʫ ʦʙʦʙʱʝʥʠʶ).  

ʕʧʦʭʘ çʙʝʟʫʤʥʳʭ ʪʝʦʨʠʡè ʢʘʥʝʪ ʚ ʃʝʪʫ. 

ʈʠʩʫʥʦʢ 3 ï ɿʤʝʷ ɸɺ ʚ ʛʣʘʜʢʦʤ 

ʩʠʥʫʩʦʠʜʘʣʴʥʦʤ ʢʘʥʘʣʝ 

ʈʠʩʫʥʦʢ 4 ï ʉʪʘʣʴʥʘʷ ʣʠʥʝʡʢʘ ɸɺ ʚ ʛʣʘʜʢʦʤ 

ʢʘʥʘʣʝ ʤʦʥʦʪʦʥʥʦ ʚʦʟʨʘʩʪʘʶʱʝʡ ʢʨʠʚʠʟʥʳ 

ʈʠʩʫʥʦʢ 5 ï ʉʦʢʨʘʱʝʥʠʷ (ï) ʠ ʨʘʩʪʷʞʝʥʠʷ (+) ʚ 

ʤʳʰʮʘʭ ʟʤʝʠ, ʧʦʣʟʫʱʝʡ ʩʧʨʘʚʘ ʥʘʣʝʚʦ 
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ʂ ʵʪʠʤ ʧʝʨʝʤʝʥʘʤ ʥʫʞʥʦ ʛʦʪʦʚʠʪʴʩʷ ʟʘʨʘʥʝʝ, ʨʘʟʚʠʚʘʷ ʬʠʟʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ ʠ ʬʠʟʠʯʝʩʢʫʶ 

ʠʥʪʫʠʮʠʶ, ʘ ʟʘʦʜʥʦ ʢʦʨʨʝʢʪʠʨʫʷ ʩʦʙʩʪʚʝʥʥʳʡ ʟʜʨʘʚʳʡ ʩʤʳʩʣ. ʃʫʯʰʠʤ ʩʨʝʜʩʪʚʦʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʵʪʠʭ 

ʢʘʯʝʩʪʚ ʫʤʘ ʷʚʣʷʶʪʩʷ ʨʘʟʤʳʰʣʝʥʠʷ ʥʘʜ ʟʘʜʘʯʘʤʠ, ʧʦʜʦʙʥʳʤʠ ʨʘʩʩʤʦʪʨʝʥʥʳʤ ʟʜʝʩʴ ʠ ʚ ʩʪʘʪʴʷʭ [5,6]. ʕʪʦ 

ʧʦʜʛʦʪʦʚʠʪ ʢ ʧʨʘʚʠʣʴʥʦʤʫ ʧʦʥʠʤʘʥʠʶ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʦʩʥʦʚ ʬʠʟʠʢʠ [7] ʠ ʦʙʣʝʛʯʠʪ ʧʨʦʮʝʩʩ 

ʦʩʚʦʙʦʞʜʝʥʠʷ ʦʪ ʣʦʞʥʳʭ ʠ ʘʤʙʠʮʠʦʟʥʳʭ ʪʝʦʨʠʡ, ʦʰʠʙʦʯʥʦ ʚʦʟʚʝʜʝʥʥʳʭ ʚ ʨʘʥʛ ʛʝʥʠʘʣʴʥʳʭ. 
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ɸ.ʅ. ʇʘʚʣʝʥʢʦ 

ʯʣ.-ʢʦʨʨ. ʈɸʅ, ʜ.ʬ.-ʤ.ʥ., ʟʘʚ. ʣʘʙ. ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʪʝʧʣʦʬʠʟʠʢʠ 

ʀʥʩʪʠʪʫʪ ʪʝʧʣʦʬʠʟʠʢʠ ʠʤ. ʉ.ʉ. ʂʫʪʘʪʝʣʘʜʟʝ ʉʆ ʈɸʅ 

ʅ.ʀ. ʇʝʯʝʨʢʠʥ 

ʢ.ʪ.ʥ., ʩ.ʥ.ʩ. ʣʘʙʦʨʘʪʦʨʠʠ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʪʝʧʣʦʬʠʟʠʢʠ 

ʀʥʩʪʠʪʫʪ ʪʝʧʣʦʬʠʟʠʢʠ ʠʤ. ʉ.ʉ. ʂʫʪʘʪʝʣʘʜʟʝ ʉʆ ʈɸʅ 

ʆ.ɸ. ɺʦʣʦʜʠʥ 

ʢ.ʬ.-ʤ.ʥ., ʥ.ʩ. ʣʘʙʦʨʘʪʦʨʠʠ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʪʝʧʣʦʬʠʟʠʢʠ 

ʀʥʩʪʠʪʫʪ ʪʝʧʣʦʬʠʟʠʢʠ ʠʤ. ʉ.ʉ. ʂʫʪʘʪʝʣʘʜʟʝ ʉʆ ʈɸʅ 

ʛ. ʅʦʚʦʩʠʙʠʨʩʢ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ʀʉʇɸʈɽʅʀɽ ʀ ʂʀʇɽʅʀɽ ʇʃɽʅʂʀ ʉʄɽʉʀ ʍʃɸɼʆʅʆɺ, ʉʊɽʂɸʖʑɽʁ  

ʇʆ ʎʀʃʀʅɼʈʋ ʉ ʉɽʊʏɸʊʓʄ ʇʆʂʈʓʊʀɽʄ 

 

ɸʥʥʦʪʘʮʠ ̫

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʜʦʧʦʣʥʷʶʪ ʨʝʟʫʣʴʪʘʪʳ, ʨʘʥʝʝ ʧʦʣʫʯʝʥʥʳʝ ʘʚʪʦʨʘʤʠ ʧʨʠ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʪʝʧʣʦʦʙʤʝʥʘ ʚ ʩʪʝʢʘʶʱʠʭ ʧʣʝʥʢʘʭ ʧʦ ʚʝʨʪʠʢʘʣʴʥʳʤ ʮʠʣʠʥʜʨʘʤ ʩ ʩʝʪʯʘʪʳʤʠ ʧʦʢʨʳʪʠʷʤʠ. ɺ 

ʨʘʙʦʪʝ ʠʩʩʣʝʜʫʝʪʩʷ ʪʝʧʣʦʦʙʤʝʥ ʧʨʠ ʪʝʯʝʥʠʠ ʧʣʝʥʢʠ ʞʠʜʢʦʩʪʠ ʥʘ ʧʦʢʨʳʪʠʠ ʩ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʤ ʚ ʨʷʜʫ 

ʨʘʟʤʝʨʦʤ ʷʯʝʡʢʠ (6Ĭ6 ʤʤ). ɺ ʢʘʯʝʩʪʚʝ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʩʤʝʩʴ ʭʣʘʜʦʥʦʚ R114 ʠ R21. 

ʏʠʩʣʦ ʈʝʡʥʦʣʴʜʩʘ ʠʟʤʝʥʷʣʦʩʴ ʚ ʜʠʘʧʘʟʦʥʝ 100ï400. ʆʧʠʩʘʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʭʘʨʘʢʪʝʨʘ ʪʝʯʝʥʠʷ ʞʠʜʢʦʩʪʠ ʥʘ  

ʜʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪʳ ʪʝʧʣʦʦʪʜʘʯʠ ʚ ʨʝʞʠʤʝ ʠʩʧʘʨʝʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩ  

ʢʨʫʧʥʦʡ ʩʝʪʢʦʡ ʚ ʜʚʘ ʨʘʟʘ ʧʨʝʚʳʰʘʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʟʥʘʯʝʥʠʷ ʜʣʷ ʛʣʘʜʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʉʪʝʢʘʶʱʠʝ ʧʣʝʥʢʠ, ʪʝʧʣʦʦʙʤʝʥ, ʠʩʧʘʨʝʥʠʝ, ʧʫʟʳʨʴʢʦʚʦʝ ʢʠʧʝʥʠʝ, ʩʝʪʯʘʪʳʝ ʧʦʢʨʳʪʠʷ,  

ʭʣʘʜʦʥʳ, ʙʠʥʘʨʥʳʝ ʩʤʝʩʠ. 
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ɺʚʝʜʝʥʠʝ. ʐʠʨʦʢʦ ʟʘʨʝʢʦʤʝʥʜʦʚʘʚʰʠʝ ʩʝʙʷ ʚ ʢʘʯʝʩʪʚʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʨʝʜʩʪʚʘ ʤʝʞʬʘʟʥʦʛʦ 

ʪʝʧʣʦʦʙʤʝʥʘ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʧʣʝʥʦʯʥʳʝ ʪʝʯʝʥʠʷ ʞʠʜʢʦʩʪʠ ʧʨʦʜʦʣʞʘʶʪ ʘʢʪʠʚʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚʦ ʤʥʦʞʝʩʪʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ: ʧʨʠ ʜʠʩʪʠʣʣʷʮʠʠ, ʚʳʧʘʨʠʚʘʥʠʠ, 

ʘʙʩʦʨʙʮʠʠ ʠ ʪ.ʜ. ɺ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʨʘʙʦʪʳ [5, 

9, 14], ʦʙʟʦʨʥʳʝ ʩʪʘʪʴʠ [12] ʠ ʤʦʥʦʛʨʘʬʠʠ [6, 10], ʧʦʩʚʷʱʝʥʥʳʝ ʜʘʥʥʦʡ ʪʝʤʘʪʠʢʝ, ʚʦʟʥʠʢʘʶʪ ʮʝʣʳʝ ʥʦʚʳʝ 

ʥʘʫʯʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ, ʪʘʢ ʠʣʠ ʠʥʘʯʝ ʩʚʷʟʘʥʥʳʝ ʩ ʧʣʝʥʦʯʥʳʤʠ ʪʝʯʝʥʠʷʤʠ, ʥʘʧʨʠʤʝʨ, ʤʠʢʨʦʬʣʶʠʜʠʢʘ ʠ 

ʥʘʥʦʬʣʶʠʜʠʢʘ [12].  

ʅʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʝʧʣʦʬʠʟʠʢʠ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʦʩʪʘʝʪʩʷ ʟʘʜʘʯʘ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ 

ʪʝʧʣʦʦʙʤʝʥʘ ʚ ʩʪʝʢʘʶʱʠʭ ʧʣʝʥʢʘʭ ʞʠʜʢʦʩʪʠ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʣʷ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʪʝʧʣʦʦʙʤʝʥʘ ʧʨʠ 

ʢʠʧʝʥʠʠ ʠʣʠ ʢʦʥʜʝʥʩʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ 

ʪʝʧʣʦʦʙʤʝʥʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ [7], ʜʣʷ ʧʣʝʥʦʯʥʳʭ ʪʝʯʝʥʠʡ ʧʦʢʘ ʧʦʯʪʠ ʥʝʪ ʪʘʢʠʭ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʭ, 

ʚʥʝʜʨʝʥʥʳʭ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. 

ɺ ʧʨʝʜʳʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʘʚʪʦʨʦʚ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʫʩʪʘʥʦʚʢʘ ʥʘ ʪʝʧʣʦʦʙʤʝʥʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ 

ʩʝʪʯʘʪʦʛʦ ʧʦʢʨʳʪʠʷ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʧʣʦʦʙʤʝʥʘ, ʧʦʷʚʣʝʥʠʶ ʤʝʥʠʩʢʦʚ ʧʦ ʚʩʝʤʫ 

ʧʝʨʠʤʝʪʨʫ ʷʯʝʝʢ ʩʝʪʢʠ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʫʤʝʥʴʰʝʥʠʶ ʣʦʢʘʣʴʥʦʡ ʪʦʣʱʠʥʳ ʧʣʝʥʢʠ ʚʥʫʪʨʠ ʷʯʝʝʢ [2, 6, 14]. 

ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʝʧʣʦʦʪʜʘʯʠ ʧʨʠ ʠʩʧʘʨʝʥʠʠ ʧʣʝʥʢʠ [2, 6, 14, 15], ʘ ʧʦʷʚʣʝʥʠʝ 

ʜʦʙʘʚʦʯʥʳʭ ʤʠʢʨʦʚʧʘʜʠʥ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʧʦʢʨʳʪʠʝʤ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʧʫʟʳʨʴʢʦʚʦʛʦ 

ʢʠʧʝʥʠʷ ʚ ʧʣʝʥʢʝ ʞʠʜʢʦʩʪʠ ʧʨʠ ʤʝʥʴʰʠʭ ʪʝʧʣʦʚʳʭ ʧʦʪʦʢʘʭ ʠ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʥʘʧʦʨʘʭ, ʯʝʤ ʚ ʩʣʫʯʘʝ 

ʛʣʘʜʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ [2, 6]. 

ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʧʣʦʦʙʤʝʥʘ ʧʨʠ ʧʣʝʥʦʯʥʦʤ ʪʝʯʝʥʠʠ ʤʘʣʦʚʷʟʢʠʭ ʚʳʩʦʢʦʩʤʘʯʠʚʘʶʱʠʭ ʞʠʜʢʦʩʪʝʡ ʥʘ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ. ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʨʘʩʰʠʨʷʝʪ ʠ ʜʦʧʦʣʥʷʝʪ ʨʘʥʝʝ ʧʦʣʫʯʝʥʥʳʝ ʘʚʪʦʨʘʤʠ 

ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʩʝʪʯʘʪʳʭ ʧʦʢʨʳʪʠʡ ʨʘʟʣʠʯʥʦʡ ʛʝʦʤʝʪʨʠʠ ʜʣʷ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʪʝʧʣʦʦʙʤʝʥʘ 

ʧʨʠ ʠʩʧʘʨʝʥʠʠ ʧʣʝʥʦʢ ʤʘʣʦʚʷʟʢʠʭ ʞʠʜʢʦʩʪʝʡ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʙʳʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʝʟʥʳ 

ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠ ʚʥʝʜʨʝʥʠʠ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʪʨʫʙ ʠ ʜʨʫʛʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʪʝʧʣʦʤʘʩʩʦʙʤʝʥʘ ʧʨʠ ʧʣʝʥʦʯʥʳʭ ʪʝʯʝʥʠʷʭ ʞʠʜʢʦʩʪʠ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʢʘʯʝʩʪʚʝ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ʩʤʝʩʠ ʭʣʘʜʦʥʦʚ, 

ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʝʟʥʳ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʝʧʣʦʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʭʦʣʦʜʠʣʴʥʦʡ, ʪʝʧʣʦʥʘʩʦʩʥʦʡ ʠ 

ʢʨʠʦʛʝʥʥʦʡ ʪʝʭʥʠʢʝ. 

ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʜʣʷ 

ʠʟʫʯʝʥʠʷ ʪʝʧʣʦʦʙʤʝʥʘ ʧʨʠ ʧʣʝʥʦʯʥʦʤ ʪʝʯʝʥʠʠ ʙʠʥʘʨʥʳʭ ʩʤʝʩʝʡ ʭʣʘʜʦʥʦʚ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 1. ʇʦʜʨʦʙʥʦʝ 

ʦʧʠʩʘʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʧʨʠʚʝʜʝʥʦ ʚ [1, 4]. 

 
ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʠʟʫʯʝʥʠʷ ʪʝʧʣʦʦʙʤʝʥʘ ʧʨʠ ʧʣʝʥʦʯʥʦʤ ʪʝʯʝʥʠʠ ʩʤʝʩʝʡ ʭʣʘʜʦʥʦʚ: 1 - 

ʪʝʧʣʦʠʟʦʣʠʨʦʚʘʥʥʘʷ ʢʦʣʦʥʥʘ; 2 - ʨʘʩʭʦʜʥʳʡ ʙʘʢ; 3 - ʨʘʙʦʯʠʡ ʫʯʘʩʪʦʢ; 4 - ʟʦʥʘ ʦʙʦʛʨʝʚʘ ʨʘʙʦʯʝʛʦ ʫʯʘʩʪʢʘ; 5 

- ʧʨʠʝʤʥʳʡ ʢʦʣʣʝʢʪʦʨ, 6 - ʪʝʨʤʦʧʘʨʳ ʥʘ ʩʪʝʥʢʝ ʨʘʙʦʯʝʛʦ ʫʯʘʩʪʢʘ, 7 - ʤʝʩʪʘ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʞʠʜʢʦʡ 

ʬʘʟʳ; 8 - ʤʝʩʪʘ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʘʨʦʚʦʡ ʬʘʟʳ; 9 - ʦʢʥʘ. 
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ʊʝʯʝʥʠʝ ʧʣʝʥʢʠ ʙʠʥʘʨʥʦʡ ʩʤʝʩʠ ʭʣʘʜʦʥʦʚ R114/R21 ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʥʘ ʚʝʨʪʠʢʘʣʴʥʦ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʮʠʣʠʥʜʨʘʭ ʠʟ ʣʘʪʫʥʠ ʃʉ59 ʜʠʘʤʝʪʨʦʤ 50 ʤʤ. ʊʦʣʱʠʥʘ ʩʪʝʥʢʠ ʮʠʣʠʥʜʨʘ ʩʦʩʪʘʚʣʷʣʘ 1.5 

ʤʤ. ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʟʦʥʳ ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ ʚʜʦʣʴ ʪʝʯʝʥʠʷ ï 50 ʤʤ. ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʢʘʢ ʥʘ 

ʛʣʘʜʢʦʤ ʵʪʘʣʦʥʥʦʤ ʫʯʘʩʪʢʝ (ʨʠʩ. 2 ʘ), ʪʘʢ ʠ ʥʘ ʫʯʘʩʪʢʝ ʩ ʩʝʪʯʘʪʳʤ ʧʦʢʨʳʪʠʝʤ (ʨʠʩ. 2 ʙ). ɺ ʢʘʯʝʩʪʚʝ 

ʧʦʢʨʳʪʠʷ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʩʪʘʣʴʥʘʷ ʩʝʪʢʘ ʩ ʨʘʟʤʝʨʦʤ ʷʯʝʡʢʠ 6Ĭ6 ʤʤ ʠ ʜʠʘʤʝʪʨʦʤ ʧʨʦʚʦʣʦʢʠ 0.7 ʤʤ, ʩʤ. 

ʊʘʙʣʠʮʘ 1, ˉ 4. ʈʘʟʤʝʨ ʷʯʝʡʢʠ ʚ ʩʚʝʪʫ ʩʦʩʪʘʚʣʷʣ 5.3 ʤʤ. 

ɺ ʧʨʝʜʳʜʫʱʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʘʚʪʦʨʘʤʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʩʝʪʢʠ ʠʟ ʣʘʪʫʥʠ ʠ 

ʥʝʨʞʘʚʝʶʱʝʡ ʩʪʘʣʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʨʘʟʤʝʨʘʤʠ ʠ ʦʨʠʝʥʪʘʮʠʝʡ ʷʯʝʝʢ, ʊʘʙʣʠʮʘ 1. 

ʊʘʙʣʠʮʘ 1 

ʇʘʨʘʤʝʪʨʳ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʩʝʪʯʘʪʳʭ ʧʦʢʨʳʪʠʡ 

ˉ  ̄ ʄʘʪʝʨʠʘʣ ʈʘʟʤʝʨ ʷʯʝʡʢʠ, 

ʤʤ 

ɼʠʘʤʝʪʨ ʧʨʦʚʦʣʦʢʠ, ʤʤ ʆʨʠʝʥʪʘʮʠʷ ʩʝʪʢʠ 

 

1 ʃʘʪʫʥʴ 1.6Ĭ1.6 0.4 ɺʝʨʪʠʢʘʣʴʥʘʷ (ʢʚʘʜʨʘʪʥʳʝ ʷʯʝʡʢʠ) 

2 ʃʘʪʫʥʴ 1.6Ĭ1.6 0.4 ɼʠʘʛʦʥʘʣʴʥʘʷ, 45Á (ʨʦʤʙʦʚʠʜʥʳʝ ʷʯʝʡʢʠ) 

3 ʅʝʨʞ. ʩʪʘʣʴ 3.0Ĭ3.3 0.5 ɺʝʨʪʠʢʘʣʴʥʘʷ (ʢʚʘʜʨʘʪʥʳʝ ʷʯʝʡʢʠ) 

4 ʅʝʨʞ. ʩʪʘʣʴ 6.0Ĭ6.0 0.7 ɺʝʨʪʠʢʘʣʴʥʘʷ (ʥʘʩʪʦʷʱʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ) 

  

ɼʣʷ ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ ʨʘʙʦʪʝ ʩʤʝʩʠ ʭʣʘʜʦʥʦʚ ʟʥʘʯʝʥʠʷ ʧʦʩʪʦʷʥʥʦʡ ʃʘʧʣʘʩʘ ʠ ʩʨʝʜʥʝʡ ʪʦʣʱʠʥʳ 

ʅʫʩʩʝʣʴʪʘ ʧʣʝʥʢʠ ʩʦʩʪʘʚʣʷʣʠ ȿ = 1.1 ʤʤ ʠ ʅ = 0.1 ʤʤ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʊʘʢʠʝ ʧʘʨʘʤʝʪʨʳ ʩʪʨʫʢʪʫʨʳ 

ʩʝʪʯʘʪʦʛʦ ʧʦʢʨʳʪʠʷ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʛʠʜʨʦʜʠʥʘʤʠʢʫ ʪʝʯʝʥʠʷ ʧʣʝʥʢʠ ʠ, ʚʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ, ʥʘ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʩʧʘʨʝʥʠʷ ʞʠʜʢʦʩʪʠ. ʊʘʢʞʝ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʩʝʪʯʘʪʳʝ ʧʦʢʨʳʪʠʷ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ 

ʜʠʥʘʤʠʢʫ ʨʘʟʚʠʪʠʷ ʧʫʟʳʨʴʢʦʚʦʛʦ ʢʠʧʝʥʠʷ. 

ʅʘʧʨʘʚʣʝʥʠʝ ʧʨʦʚʦʣʦʯʝʢ ʩʝʪʢʠ ʙʳʣʦ ʚʝʨʪʠʢʘʣʴʥʳʤ. ʂ ʧʦʚʝʨʭʥʦʩʪʠ ʮʠʣʠʥʜʨʘ ʧʨʦʚʦʣʦʯʢʠ ʩʝʪʢʠ 

ʧʨʠʣʝʛʘʣʠ ʚ ʤʝʩʪʘʭ ʧʝʨʝʩʝʯʝʥʠʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʦʙʨʘʟʫʷ ʨʝʛʫʣʷʨʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʢʦʥʪʘʢʪʥʳʝ ʪʦʯʢʠ (ʨʠʩ. 

2ʙ). ʈʘʟʤʝʨ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʱʝʣʠ ʩʦʩʪʘʚʣʷʣ 100 ʤʢʤ. 

   
ʘ      ʙ 

ʈʠʩʫʥʦʢ 2 ï ʈʘʙʦʯʠʝ ʫʯʘʩʪʢʠ: ʘ ï ʛʣʘʜʢʠʡ ʮʠʣʠʥʜʨ ʠʟ ʣʘʪʫʥʠ; ʙ ï ʮʠʣʠʥʜʨ ʠʟ ʣʘʪʫʥʠ ʩʦ  

ʩʪʘʣʴʥʳʤ ʩʝʪʯʘʪʳʤ ʧʦʢʨʳʪʠʝʤ (ʨʘʟʤʝʨ ʷʯʝʡʢʠ 6Ĭ6 ʤʤ) 

 

ɼʣʷ ʦʙʦʛʨʝʚʘ ʨʘʙʦʯʝʛʦ ʫʯʘʩʪʢʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʥʘʛʨʝʚʘʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ ʜʣʠʥʦʡ 50 ʤʤ. ɺʝʨʭʥʷʷ 

ʛʨʘʥʠʮʘ ʟʦʥʳ ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ ʥʘʭʦʜʠʣʘʩʴ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 100 ʤʤ ʦʪ ʱʝʣʝʚʦʛʦ ʨʘʩʧʨʝʜʝʣʠʪʝʣʷ ʞʠʜʢʦʩʪʠ, 

ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʣʦ ʪʝʯʝʥʠʝ ʧʣʝʥʢʠ ʞʠʜʢʦʩʪʠ ʧʦ ʪʝʧʣʦʚʳʜʝʣʷʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʨʝʞʠʤʝ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʩʪʘʙʠʣʠʟʘʮʠʠ. ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʣʦʢʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦ ʚʳʩʦʪʝ 

ʪʝʧʣʦʚʳʜʝʣʷʶʱʝʛʦ ʫʯʘʩʪʢʘ ʪʨʫʙʳ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʧʷʪʴ ʤʝʜʴ-ʢʦʥʩʪʘʥʪʘʥʦʚʳʭ ʪʝʨʤʦʧʘʨ ʜʠʘʤʝʪʨʦʤ 0.18 

ʤʤ, ʟʘʜʝʣʘʥʥʳʭ ʟʘʧʦʜʣʠʮʦ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ ʪʨʫʙʳ. ʐʘʛ ʤʝʞʜʫ ʪʝʨʤʦʧʘʨʘʤʠ ʩʦʩʪʘʚʣʷʣ 14 ʤʤ, ʨʘʩʩʪʦʷʥʠʝ 

ʤʝʞʜʫ ʥʘʯʘʣʦʤ ʟʦʥʳ ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ ʠ ʚʝʨʭʥʝʡ ʪʝʨʤʦʧʘʨʦʡ ï 7 ʤʤ. ʍʦʣʦʜʥʳʝ ʩʧʘʠ ʪʝʨʤʦʧʘʨ, 
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ʧʦʛʨʫʞʝʥʥʳʝ ʚ ʩʣʦʡ ʞʠʜʢʦʩʪʠ ʥʘ ʜʥʝ ʢʦʣʦʥʥʳ, ʥʘʭʦʜʠʣʠʩʴ ʧʨʠ ʦʜʠʥʘʢʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʢʦʪʦʨʘʷ 

ʠʟʤʝʨʷʣʘʩʴ ʪʝʨʤʦʨʝʟʠʩʪʦʨʦʤ HEL-700. ɼʣʷ ʪʝʧʣʦʠʟʦʣʷʮʠʠ ʦʪ ʜʥʘ ʢʦʣʦʥʥʳ ʭʦʣʦʜʥʳʝ ʩʧʘʠ ʪʝʨʤʦʧʘʨ ʠ 

ʪʝʨʤʦʨʝʟʠʩʪʦʨ ʙʳʣʠ ʟʘʢʨʝʧʣʝʥʳ ʥʘ ʬʪʦʨʦʧʣʘʩʪʦʚʦʡ ʧʦʜʣʦʞʢʝ. ʊʝʤʧʝʨʘʪʫʨʘ ʚ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʘʭ 

ʨʘʙʦʯʝʛʦ ʦʙʲʝʤʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʢʦʣʦʥʥʳ ʢʦʥʪʨʦʣʠʨʦʚʘʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʧʣʘʪʠʥʦʚʳʭ ʪʝʨʤʦʨʝʟʠʩʪʦʨʦʚ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʞʠʜʢʦʩʪʠ ʠʟʤʝʨʷʣʘʩʴ ʚ ʩʦʩʫʜʝ ʧʝʨʝʜ ʨʘʙʦʯʠʤ ʫʯʘʩʪʢʦʤ, ʚ ʩʙʦʨʥʦʤ ʩʪʘʢʘʥʯʠʢʝ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʩʣʝ ʨʘʙʦʯʝʛʦ ʫʯʘʩʪʢʘ, ʠ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʢʦʣʦʥʥʳ. ʊʝʤʧʝʨʘʪʫʨʘ ʧʘʨʦʚʦʡ ʬʘʟʳ 

ʠʟʤʝʨʷʣʘʩʴ ʚ ʚʝʨʭʥʝʡ, ʩʨʝʜʥʝʡ ʠ ʥʠʞʥʝʡ ʯʘʩʪʷʭ ʢʦʣʦʥʥʳ. ɸʙʩʦʣʶʪʥʦʝ ʜʘʚʣʝʥʠʝ ʚ ʢʦʣʦʥʥʝ ʠʟʤʝʨʷʣʦʩʴ 

ʤʘʥʦʤʝʪʨʦʤ ʄʝʪʨʘʥ-100, ʨʘʩʭʦʜ ʞʠʜʢʦʩʪʠ ï ʨʘʩʭʦʜʦʤʝʨʦʤ CORI-FLOW ʬʠʨʤʳ Bronkhorst, ʧʦʟʚʦʣʷʶʱʠʤ 

ʠʟʤʝʨʷʪʴ ʤʘʩʩʦʚʳʡ ʨʘʩʭʦʜ ʞʠʜʢʦʩʪʠ ʚ ʜʠʘʧʘʟʦʥʝ 0ï100 ʢʛ/ʯ. ʄʦʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʦʤʧʦʥʝʥʪʦʚ 

ʙʠʥʘʨʥʦʡ ʩʤʝʩʠ ʬʨʝʦʥʦʚ ʠʟʤʝʨʷʣʘʩʴ ʤʝʪʦʜʦʤ ʛʘʟʦʚʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ. ʀʟʤʝʨʝʥʠʝ ʩʦʩʪʘʚʘ ʩʤʝʩʠ 

ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʜʦ ʠ ʧʦʩʣʝ ʨʘʙʦʯʝʛʦ ʫʯʘʩʪʢʘ. 

ɺʠʟʫʘʣʠʟʘʮʠʷ ʠ ʟʘʧʠʩʴ ʧʨʦʮʝʩʩʘ ʢʠʧʝʥʠʷ ʧʣʝʥʢʠ ʞʠʜʢʦʩʪʠ, ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʩ ʧʦʤʦʱʴʶ 

ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʮʠʬʨʦʚʦʡ ʚʠʜʝʦʢʘʤʝʨʳ Phantom 7.0 ʩ ʯʘʩʪʦʪʦʡ 1000 ʢʘʜʨʦʚ ʚ ʩʝʢʫʥʜʫ. ʕʢʩʧʝʨʠʤʝʥʪʳ 

ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʪʘʮʠʦʥʘʨʥʳʭ ʫʩʣʦʚʠʷʭ. ʎʠʨʢʫʣʠʨʫʶʱʘʷ ʧʦ ʟʘʤʢʥʫʪʦʤʫ ʢʦʥʪʫʨʫ ʙʠʥʘʨʥʘʷ ʩʤʝʩʴ ʬʨʝʦʥʦʚ 

R21/R114 ʚʦ ʚʨʝʤʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘʭʦʜʠʣʘʩʴ ʚ ʫʩʣʦʚʠʷʭ ʥʘʩʳʱʝʥʠʷ. ʅʘʯʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʣʝʛʢʦʢʠʧʷʱʝʛʦ ʢʦʤʧʦʥʝʥʪʘ R114 ʩʦʩʪʘʚʣʷʣʘ 15 %. ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʧʨʠ ʜʘʚʣʝʥʠʠ 2.4ï2.7 ʙʘʨ. 

ʏʠʩʣʦ ʈʝʡʥʦʣʴʜʩʘ ʠʟʤʝʥʷʣʦʩʴ ʚ ʜʠʘʧʘʟʦʥʝ 100ï400 ʠ ʦʧʨʝʜʝʣʷʣʦʩʴ ʢʘʢ Re=Q/(ˊĀdĀɜ), ʛʜʝ Q ï ʦʙʲʝʤʥʳʡ 

ʨʘʩʭʦʜ ʞʠʜʢʦʩʪʠ, ʤ3/ʩ; d ï ʜʠʘʤʝʪʨ ʪʨʫʙʳ, ʤ; ɜ ï ʢʠʥʝʤʘʪʠʯʝʩʢʘʷ ʚʷʟʢʦʩʪʴ ʞʠʜʢʦʩʪʠ, ʤ2/ʩ. ɺʝʣʠʯʠʥʘ 

ʧʣʦʪʥʦʩʪʠ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ q ʚʦ ʚʨʝʤʷ ʦʧʳʪʦʚ ʚʘʨʴʠʨʦʚʘʣʘʩʴ ʦʪ 0 ʜʦ 6Ŀ104 ɺʪ/ʤ2. ʋʪʝʯʢʠ ʪʝʧʣʘ ʩ ʪʦʨʮʦʚ 

ʦʙʦʛʨʝʚʘʝʤʦʛʦ ʫʯʘʩʪʢʘ, ʩʦʛʣʘʩʥʦ ʨʘʩʯʝʪʘʤ, ʩʦʩʪʘʚʣʷʣʠ ʥʝ ʙʦʣʝʝ 10 %.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ɺʳʩʦʢʦʩʢʦʨʦʩʪʥʘʷ ʚʠʜʝʦʩʲʝʤʢʘ ʧʦʟʚʦʣʠʣʘ ʚʳʷʚʠʪʴ ʩʣʝʜʫʶʱʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʯʝʥʠʷ ʧʣʝʥʢʠ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʩʝʪʯʘʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʇʨʠ ʤʘʣʳʭ ʯʠʩʣʘʭ ʈʝʡʥʦʣʴʜʩʘ ʥʘ 

ʚʭʦʜʝ (Re = 108ï218) ʥʘʙʣʶʜʘʣʩʷ ʭʘʨʘʢʪʝʨʥʳʡ ʧʫʣʴʩʠʨʫʶʱʠʡ ʭʘʨʘʢʪʝʨ ʩʪʝʢʘʥʠʷ ʩʪʨʫʡ ʞʠʜʢʦʩʪʠ ʚʜʦʣʴ 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʧʨʦʚʦʣʦʯʝʢ ʩʝʪʢʠ, ʥʘʧʦʤʠʥʘʶʱʠʡ ʩʨʳʚ ʜʦʞʜʝʚʳʭ ʢʘʧʝʣʴ. ɾʠʜʢʦʩʪʴ ʥʘʢʘʧʣʠʚʘʣʘʩʴ ʚ 

ʚʝʨʭʥʠʭ ʫʟʣʘʭ ʩʝʪʯʘʪʦʛʦ ʧʦʢʨʳʪʠʷ, ʟʘʪʝʤ, ʧʨʠ ʧʨʝʚʳʰʝʥʠʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʩʠʣ ʥʘʜ ʢʘʧʠʣʣʷʨʥʳʤʠ, 

ʥʘʢʦʧʠʚʰʘʷʩʷ ʞʠʜʢʦʩʪʴ ʩʨʳʚʘʣʘʩʴ ʚʥʠʟ (ʨʠʩ. 3 ʘ-ʚ) ʠ ʩʪʝʢʘʣʘ ʚ ʚʠʜʝ ʩʪʨʫʡ ʚʜʦʣʴ ʚʝʨʪʠʢʘʣʴʥʳʭ ʧʨʦʚʦʣʦʯʝʢ 

ʩʝʪʢʠ. ʄʦʤʝʥʪ ʩʨʳʚʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʦʚʧʘʜʘʣ ʩ ʧʨʦʭʦʞʜʝʥʠʝʤ ʧʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʦʯʝʨʝʜʥʦʡ ʢʨʫʧʥʦʡ ʚʦʣʥʳ. ʀʟʤʝʨʝʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʥʘʙʣʶʜʘʝʤʳʭ ʩʪʨʫʡ ʧʨʠʤʝʨʥʦ ʨʘʚʥʘ 

ʩʢʦʨʦʩʪʠ ʢʨʫʧʥʳʭ ʚʦʣʥ ʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ: ʩ å 0.3 ʤ/ʩ ʜʣʷ Re å 100ï200. ɼʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʪʘʢʞʝ 

ʭʦʨʦʰʦ ʩʦʚʧʘʜʘʝʪ ʧʦ ʚʝʣʠʯʠʥʝ ʩ ʨʘʥʝʝ ʧʦʣʫʯʝʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʩʢʦʨʦʩʪʠ ʢʨʫʧʥʳʭ ʚʦʣʥ ʜʣʷ ʛʣʘʜʢʦʡ ʠ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ [1, 4, 6]. 

ʇʨʠ ʙʦʣʴʰʠʭ ʯʠʩʣʘʭ ʈʝʡʥʦʣʴʜʩʘ ʩʨʳʚ ʞʠʜʢʦʩʪʠ ʥʝ ʥʦʩʠʣ ʫʢʘʟʘʥʥʦʛʦ ʚʳʰʝ ʧʫʣʴʩʠʨʫʶʱʝʛʦ 

ʭʘʨʘʢʪʝʨʘ, ʥʘʙʣʶʜʘʝʤʦʛʦ ʧʨʠ ʯʠʩʣʘʭ ʈʝʡʥʦʣʴʜʩʘ 108ï218, ʚʠʟʫʘʣʴʥʦ ʥʘʙʣʶʜʘʣʦʩʴ ʣʠʰʴ ʩʢʦʧʣʝʥʠʝ 

ʞʠʜʢʦʩʪʠ ʧʝʨʝʜ ʢʘʞʜʳʤ ʠʟ ʫʟʣʦʚ ʩʝʪʢʠ (ʨʠʩ. 3 ʛ). 

  

ʘ   ʙ    ʚ   ʛ 

ʈʠʩʫʥʦʢ 3 ï ʘ-ʚ: ï ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʫʣʴʩʠʨʫʶʱʠʭ ʩʪʨʫʡ ʚʥʠʟ ʧʦ ʧʦʪʦʢʫ (Re = 110), ʛ ï ʩʢʦʧʣʝʥʠʝ 

ʞʠʜʢʦʩʪʠ ʚ ʫʟʣʘʭ ʩʝʪʢʠ (Re = 280). ɺʠʜʥʦ ʥʘʯʘʣʦ ʢʠʧʝʥʠʷ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʦʙʦʛʨʝʚʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 
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ʇʨʦʮʝʩʩ ʢʠʧʝʥʠʷ ʥʘ ʩʝʪʢʝ ʪʘʢʞʝ ʠʤʝʝʪ ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ. ʂʘʢ ʧʦʢʘʟʘʣʘ ʚʠʜʝʦʩʲʝʤʢʘ, ʧʫʟʳʨʴʢʠ 

ʧʘʨʘ ʥʘʯʠʥʘʶʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʦʙʣʘʩʪʠ ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ ʚ ʤʝʩʪʘʭ ʢʦʥʪʘʢʪʘ ʧʨʦʚʦʣʦʯʢʠ ʩ 

ʪʝʧʣʦʚʳʜʝʣʷʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ. ɿʘʪʝʤ, ʧʨʦʜʦʣʞʘʷ ʨʘʩʪʠ, ʦʥʠ ʩʤʝʱʘʶʪʩʷ ʚʥʠʟ ʧʦ ʧʦʪʦʢʫ. ʇʨʠ 

ʜʦʩʪʠʞʝʥʠʠ ʜʠʘʤʝʪʨʘ, ʨʘʚʥʦʛʦ ʧʨʠʤʝʨʥʦ 5 ʤʤ, ʧʫʟʳʨʴʢʠ ʩʭʣʦʧʳʚʘʶʪʩʷ. ʇʦʷʚʣʝʥʠʝ ʪʘʢʠʭ ʢʨʫʧʥʳʭ 

ʧʫʟʳʨʝʡ (ʜʠʘʤʝʪʨʦʤ 5ï7 ʤʤ) ʠ ʨʘʥʝʝ ʥʘʙʣʶʜʘʣʦʩʴ ʘʚʪʦʨʘʤʠ ʥʘ ʛʣʘʜʢʠʭ ʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ 

ʨʘʟʣʠʯʥʦʡ ʛʝʦʤʝʪʨʠʠ. ʊʘʢʦʝ ʥʝʩʢʦʣʴʢʦ ʥʝʪʠʧʠʯʥʦʝ ʢʠʧʝʥʠʝ ʞʠʜʢʦʩʪʠ ʥʘʧʦʤʠʥʘʝʪ ʚʩʧʝʥʠʚʘʥʠʝ ʠ, ʚʠʜʠʤʦ, 

ʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʧʨʦʮʝʩʩʘ ʧʘʨʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʩʤʝʩʷʭ [6], ʧʦʩʢʦʣʴʢʫ ʯʠʩʪʳʝ ʞʠʜʢʦʩʪʠ ʥʝ 

ʧʝʥʷʪʩʷ. 

 

 
ʈʠʩʫʥʦʢ 4 ï ʂʠʧʝʥʠʝ ʥʘ ʫʯʘʩʪʢʝ ʩ ʩʝʪʯʘʪʳʤ ʧʦʢʨʳʪʠʝʤ. 

 

ɺʳʙʨʘʥʥʘʷ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʩʝʨʠʠ ʩʤʝʩʴ ʭʣʘʜʘʛʝʥʪʦʚ R114 ʠ R21 ʧʦʟʚʦʣʷʝʪ ʤʦʜʝʣʠʨʦʚʘʪʴ 

ʨʘʟʣʠʯʥʳʝ ʭʠʤʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʢʨʠʦʛʝʥʥʦʡ ʪʝʭʥʠʢʝ. ɼʘʥʥʳʝ 

ʭʣʘʜʘʛʝʥʪʳ ʷʚʣʷʶʪʩʷ ʤʘʣʦʚʷʟʢʠʤʠ ʚʳʩʦʢʦʩʤʘʯʠʚʘʶʱʠʤʠ ʚʝʱʝʩʪʚʘʤʠ ʩ ʥʠʟʢʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʢʠʧʝʥʠʷ 

(3.5 ʠ 8.7 Áʉ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʠ ʘʪʤʦʩʬʝʨʥʦʤ ʜʘʚʣʝʥʠʠ). 

ɺ ʨʘʥʝʝ ʧʨʦʚʝʜʝʥʥʳʭ ʘʚʪʦʨʘʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʥʘʯʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʣʝʛʢʦʢʠʧʷʱʝʛʦ ʭʣʘʜʦʥʘ R114 

ʚ ʙʠʥʘʨʥʦʡ ʩʤʝʩʠ ʚʘʨʴʠʨʦʚʘʣʘʩʴ ʦʪ 0 ʜʦ 19 %. ʇʨʠ ʪʘʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʜʘʥʥʘʷ ʩʤʝʩʴ ʥʝ ʷʚʣʷʝʪʩʷ 

ʘʟʝʦʪʨʦʧʥʦʡ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʩʧʘʨʝʥʠʝ ʝʝ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʦʠʩʭʦʜʠʪ ʥʝʨʘʚʥʦʤʝʨʥʦ. 

ɼʠʘʛʨʘʤʤʘ ʟʘʚʠʩʠʤʦʩʪʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʣʝʪʫʯʝʛʦ ʢʦʤʧʦʥʝʥʪʘ ʦʪ ʚʨʝʤʝʥʠ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʪʝʧʣʦʚʦʡ 

ʥʘʛʨʫʟʢʠ ʧʨʠʚʝʜʝʥʘ ʚ ʨʘʙʦʪʘʭ [1, 4, 6], ʛʜʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʢʦʥʮʝʥʪʨʘʮʠʷ R114 ʚʦ ʚʨʝʤʷ ʠʥʪʝʥʩʠʚʥʦʛʦ 

ʠʩʧʘʨʝʥʠʷ ʧʣʝʥʢʠ ʩʤʝʩʠ ʟʘʤʝʪʥʦ ʫʤʝʥʴʰʘʝʪʩʷ (ʥʘ 3ï4 % ʧʨʠ ʦʢʦʣʦʢʨʠʟʠʩʥʳʭ ʪʝʧʣʦʚʳʭ ʥʘʛʨʫʟʢʘʭ). ɺ 

ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʢʦʥʮʝʥʪʨʘʮʠʷ R114 ʫʤʝʥʴʰʘʣʘʩʴ ʦʪ 15 % ʜʦ 13 %, ʪʦ ʝʩʪʴ ʥʘ 2 % ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʳʭ 

ʪʝʧʣʦʚʳʭ ʧʦʪʦʢʘʭ ʠ ʥʝʙʦʣʴʰʠʭ ʨʘʩʭʦʜʘʭ ʞʠʜʢʦʩʪʠ. ʆʜʥʘʢʦ, ʩʦʛʣʘʩʥʦ ʧʨʦʚʝʜʝʥʥʳʤ ʦʮʝʥʢʘʤ, ʚ ʨʝʞʠʤʝ 

ʠʩʧʘʨʝʥʠʷ ʧʣʝʥʢʠ ʚʦʟʜʝʡʩʪʚʠʝ ʪʝʨʤʦʢʦʥʮʝʥʪʨʘʮʠʦʥʥʦʡ ʢʦʥʚʝʢʮʠʠ, ʢʦʪʦʨʦʝ ʤʦʛʣʦ ʙʳ ʧʦʚʣʠʷʪʴ ʥʘ 

ʛʠʜʨʦʜʠʥʘʤʠʢʫ ʧʣʝʥʦʯʥʦʛʦ ʪʝʯʝʥʠʷ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘ ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʦʪʜʘʯʠ, ʦʢʘʟʳʚʘʝʪʩʷ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ. ʆʮʝʥʢʘ ʩʢʦʨʦʩʪʠ ʞʠʜʢʦʩʪʠ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʪʝʨʤʦʢʦʥʮʝʥʪʨʘʮʠʦʥʥʳʤ ʵʬʬʝʢʪʦʤ, 

ʧʨʠʚʝʜʝʥʥʘʷ ʚ [15], ʜʘʝʪ ʚʝʣʠʯʠʥʫ ~ 10-3 ʤ/ʩ, ʯʪʦ ʥʘ ʜʚʘ ʧʦʨʷʜʢʘ ʤʝʥʴʰʝ ʨʘʩʩʯʠʪʘʥʥʦʡ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ 

ʞʠʜʢʦʩʪʠ ʚ ʦʩʪʘʪʦʯʥʦʤ ʩʣʦʝ (~ 0.1 ʤ/ʩ). 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʚʩʣʝʜʩʪʚʠʝ ʫʤʝʥʴʰʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʣʝʛʢʦʢʠʧʷʱʝʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʚ ʩʤʝʩʠ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʩʳʱʝʥʠʷ ʞʠʜʢʦʩʪʠ ʥʘ ʚʳʭʦʜʝ ʠʟ ʨʘʙʦʯʝʛʦ ʫʯʘʩʪʢʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. 

ʇʦʵʪʦʤʫ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʧʦʛʨʝʰʥʦʩʪʠ ʧʨʠ ʨʘʩʯʝʪʝ ʠʥʪʝʛʨʘʣʴʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʪʝʧʣʦʦʪʜʘʯʠ ʚ ʨʘʙʦʪʝ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʩʳʱʝʥʠʷ ʤʝʞʜʫ ʚʭʦʜʦʤ ʠ ʚʳʭʦʜʦʤ ʪʝʧʣʦʚʳʜʝʣʷʶʱʝʛʦ 

ʫʯʘʩʪʢʘ. 

ʅʘ ʨʠʩ. 5 ʘ, ʙ ʧʦʢʘʟʘʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʦʩʨʝʜʥʝʥʥʦʛʦ ʧʦ ʜʣʠʥʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʝʧʣʦʦʪʜʘʯʠ ʦʪ ʧʣʦʪʥʦʩʪʠ 

ʪʝʧʣʦʚʦʛʦ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʩʝʪʯʘʪʳʭ ʧʦʢʨʳʪʠʡ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʣʷ ʛʣʘʜʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʇʨʠ 
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ʨʘʩʯʝʪʝ ʧʣʦʪʥʦʩʪʠ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʪʝʧʣʦʦʪʜʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʟʘ ʩʯʝʪ ʥʘʣʠʯʠʷ ʩʝʪʢʠ ʥʝ ʫʯʠʪʳʚʘʣʦʩʴ. 

 
ʘ 

 
ʙ 

ʈʠʩʫʥʦʢ  5 ï ɿʘʚʠʩʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʝʧʣʦʦʪʜʘʯʠ ʦʪ ʧʣʦʪʥʦʩʪʠ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʜʣʷ ʛʣʘʜʢʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʩʝʪʯʘʪʳʭ ʧʦʢʨʳʪʠʡ ʩ ʨʘʟʣʠʯʥʳʤ ʨʘʟʤʝʨʦʤ ʷʯʝʡʢʠ. ʘ ï Re = 160, ʙ ï Re = 260. 

 

ʀʟ ʨʠʩ. 5 ʚʠʜʥʦ, ʯʪʦ ʦʧʳʪʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʝʧʣʦʦʪʜʘʯʠ ʚ ʨʝʞʠʤʝ ʠʩʧʘʨʝʥʠʷ ʥʘ ʢʨʫʧʥʦʡ 

ʩʝʪʢʝ ʙʣʠʟʢʠ ʧʦ ʚʝʣʠʯʠʥʝ ʢ ʟʥʘʯʝʥʠʷʤ ʪʝʧʣʦʦʪʜʘʯʠ ʜʣʷ ʩʝʪʯʘʪʳʭ ʧʦʢʨʳʪʠʡ ʩ ʤʝʥʴʰʠʤ ʨʘʟʤʝʨʦʤ ʷʯʝʝʢ ʠ 

ʧʨʠʤʝʨʥʦ ʚ ʜʚʘ ʨʘʟʘ ʧʨʝʚʳʰʘʶʪ ʟʥʘʯʝʥʠʷ ʪʝʧʣʦʦʪʜʘʯʠ, ʧʦʣʫʯʝʥʥʳʝ ʜʣʷ ʛʣʘʜʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ɼʣʷ ʛʣʘʜʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʷʚʥʦ ʚʠʜʥʦ ʨʘʟʣʠʯʠʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʝʧʣʦʦʪʜʘʯʠ ʦʪ 

ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʚ ʨʝʞʠʤʘʭ ʠʩʧʘʨʝʥʠʷ ʠ ʧʫʟʳʨʴʢʦʚʦʛʦ ʢʠʧʝʥʠʷ. ʂʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʦʪʜʘʯʠ ʚ ʨʝʞʠʤʝ 

ʠʩʧʘʨʝʥʠʷ (ʧʨʠ q Ò 1Ŀ104 ɺʪ/ʤ2) ʥʘ ʛʣʘʜʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ. ɼʣʷ 

ʩʝʪʯʘʪʳʭ ʧʦʢʨʳʪʠʡ, ʩʦʛʣʘʩʥʦ ʚʠʟʫʘʣʴʥʳʤ ʥʘʙʣʶʜʝʥʠʷʤ, ʧʫʟʳʨʴʢʦʚʦʝ ʢʠʧʝʥʠʝ ʪʘʢʞʝ ʥʘʯʠʥʘʝʪʩʷ ʧʨʠ 

q > 1Ŀ104 ɺʪ/ʤ2 ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʨʘʥʴʰʝ ʧʨʠ q å 0.7Ŀ104 ɺʪ/ʤ2 ʥʘ ʩʝʪʯʘʪʳʭ ʧʦʢʨʳʪʠʷʭ ʩ ʤʝʣʢʠʤʠ ʷʯʝʡʢʘʤʠ [2]. 

ʆʜʥʘʢʦ ʚʠʜʥʦ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʦʪʜʘʯʠ ʚ ʨʝʞʠʤʝ ʠʩʧʘʨʝʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʨʦʩʪʦʤ  
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ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ. 

ʋʚʝʣʠʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʝʧʣʦʦʪʜʘʯʠ ʚ ʨʝʞʠʤʝ ʠʩʧʘʨʝʥʠʷ ʥʘ ʩʝʪʢʝ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʩʚʷʟʘʥʦ ʩ 

ʚʳʟʚʘʥʥʳʤ ʢʘʧʠʣʣʷʨʥʳʤʠ ʩʠʣʘʤʠ ʠʟʤʝʥʝʥʠʝʤ ʛʠʜʨʦʜʠʥʘʤʠʢʠ ʚʦʣʥʦʚʦʛʦ ʪʝʯʝʥʠʷ ʧʣʝʥʢʠ ʠ ʝʝ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʧʦ ʩʝʯʝʥʠʶ ʪʝʧʣʦʦʪʜʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ, ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʘʷ 

ʚʠʜʝʦʩʲʝʤʢʘ, ʧʦ ʧʝʨʠʤʝʪʨʫ ʷʯʝʝʢ ʩʝʪʢʠ ʦʙʨʘʟʫʶʪʩʷ ʤʝʥʠʩʢʠ ʩ ʭʘʨʘʢʪʝʨʥʳʤʠ ʦʙʣʘʩʪʷʤʠ ʫʪʦʥʯʝʥʠʷ ʧʣʝʥʢʠ 

ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʷʯʝʝʢ, ʯʪʦ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʪʝʧʣʦʦʪʜʘʯʠ. 

ʅʝʢʦʪʦʨʳʡ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʧʝʨʝʥʦʩ ʪʝʧʣʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʣʘʜʢʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʪʘʢʞʝ ʤʦʞʝʪ 

ʚʥʦʩʠʪʴ ʪʝʧʣʦʧʝʨʝʜʘʯʘ ʦʪ ʩʪʝʥʢʠ ʯʝʨʝʟ ʢʦʥʪʘʢʪʥʳʝ ʪʦʯʢʠ ʩʝʪʢʠ. 

ɺ ʨʝʞʠʤʝ ʨʘʟʚʠʪʦʛʦ ʧʫʟʳʨʴʢʦʚʦʛʦ ʢʠʧʝʥʠʷ (q > 1Ŀ104 ɺʪ/ʤ2) ʟʘʤʝʪʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʪʝʧʣʦʦʪʜʘʯʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʣʘʜʢʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ (ʨʠʩ. 5 ʘ, ʙ).  

ʅʘ ʨʠʩ. 6 ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʫ ʪʝʧʣʦʦʪʜʘʯʠ ʧʨʠ ʨʘʟʚʠʪʦʤ ʧʫʟʳʨʴʢʦʚʦʤ ʢʠʧʝʥʠʠ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʯʠʩʝʣ ʈʝʡʥʦʣʴʜʩʘ, ʘ ʪʘʢʞʝ ʩʨʘʚʥʝʥʠʝ ʩ ʨʘʩʯʝʪʥʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ [3] ʜʣʷ ʢʠʧʝʥʠʷ ʚ ʧʣʝʥʢʝ 

ʞʠʜʢʦʩʪʠ, ʩʪʝʢʘʶʱʝʡ ʧʦ ʛʣʘʜʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʀʟ ʨʠʩ. 6 ʚʠʜʥʦ, ʯʪʦ ʜʘʥʥʳʝ ʧʦ ʢʠʧʝʥʠʶ ʥʘ ʢʨʫʧʥʦʡ ʩʝʪʢʝ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ ʩʦʚʧʘʜʘʶʪ ʩ ʨʘʩʯʝʪʦʤ ʜʣʷ ʛʣʘʜʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʇʘʨʘʤʝʪʨʳ ʠʩʩʣʝʜʫʝʤʳʭ ʘʚʪʦʨʘʤʠ ʩʝʪʯʘʪʳʭ ʧʦʢʨʳʪʠʡ ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʛʠʜʨʦʜʠʥʘʤʠʢʫ ʪʝʯʝʥʠʷ ʧʣʝʥʢʠ (ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʞʠʜʢʦʩʪʠ ʧʦ ʩʝʯʝʥʠʶ, ʫʚʝʣʠʯʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ 

ʠʩʧʘʨʝʥʠʷ) ʠ, ʚʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ, ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʪʝʧʣʦʦʪʜʘʯʠ ʧʨʠ ʠʩʧʘʨʝʥʠʠ ʧʣʝʥʢʠ ʞʠʜʢʦʩʪʠ. ʆʜʥʘʢʦ 

ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʪʝʧʣʦʦʪʜʘʯʠ ʧʨʠ ʧʫʟʳʨʴʢʦʚʦʤ ʢʠʧʝʥʠʠ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʫʧʦʨʷʜʦʯʝʥʥʦʡ ʤʠʢʨʦʪʝʢʩʪʫʨʦʡ ï ʤʠʢʨʦʨʝʣʴʝʬʦʤ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʪʦʨʦʛʦ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʩʦʟʜʘʥʠʶ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʮʝʥʪʨʦʚ ʧʘʨʦʦʙʨʘʟʦʚʘʥʠʷ, ʧʨʠʚʦʜʷʪ ʢ ʙʦʣʝʝ ʨʘʥʥʝʤʫ ʥʘʯʘʣʫ ʢʠʧʝʥʠʷ ʠ 

ʩʥʠʞʝʥʠʶ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʥʘʧʦʨʦʚ, ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʦʩʪʠʞʝʥʠʶ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʪʝʧʣʦʦʪʜʘʯʠ ʠ ʫʚʝʣʠʯʝʥʠʶ ʢʨʠʪʠʯʝʩʢʦʛʦ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ [8, 11]. 

 
ʈʠʩʫʥʦʢ 6 ï ɿʘʚʠʩʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʝʧʣʦʦʪʜʘʯʠ ʧʨʠ ʢʠʧʝʥʠʠ ʥʘ ʩʝʪʯʘʪʦʤ ʧʦʢʨʳʪʠʠ ʦʪ 

ʧʣʦʪʥʦʩʪʠ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʯʠʩʝʣ ʈʝʡʥʦʣʴʜʩʘ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʇʦʣʫʯʝʥʳ ʥʦʚʳʝ ʦʧʳʪʥʳʝ ʜʘʥʥʳʝ ʧʦ ʚʣʠʷʥʠʶ ʩʝʪʯʘʪʦʛʦ ʧʦʢʨʳʪʠʷ ʩ ʢʨʫʧʥʳʤ ʨʘʟʤʝʨʦʤ ʷʯʝʡʢʠ ʥʘ 

ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʦʪʜʘʯʠ ʚ ʨʝʞʠʤʘʭ ʠʩʧʘʨʝʥʠʷ ʠ ʢʠʧʝʥʠʷ ʧʣʝʥʢʠ ʩʤʝʩʠ ʭʣʘʜʦʥʦʚ. ʇʦʢʘʟʘʥʦ, ʯʪʦ 

ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʦʪʜʘʯʠ ʚ ʨʝʞʠʤʝ ʠʩʧʘʨʝʥʠʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʠʤʝʨʥʦ ʚ ʜʚʘ ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʣʘʜʢʦʡ 

ʧʦʚʝʨʭʥʦʩʪʴʶ. ʀʥʪʝʥʩʠʬʠʢʘʮʠʷ ʪʝʧʣʦʦʙʤʝʥʘ ʚ ʨʝʞʠʤʝ ʠʩʧʘʨʝʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʩʝʪʯʘʪʳʤ ʧʦʢʨʳʪʠʝʤ 

ʦʙʫʩʣʦʚʣʝʥʘ ʦʙʨʘʟʦʚʘʥʠʝʤ ʤʝʥʠʩʢʦʚ ʧʦ ʧʝʨʠʤʝʪʨʫ ʷʯʝʝʢ ʩʝʪʢʠ ʠ ʩʫʱʝʩʪʚʝʥʥʳʤ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝʤ  
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ʞʠʜʢʦʩʪʠ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ. 

ɺ ʨʝʞʠʤʝ ʧʫʟʳʨʴʢʦʚʦʛʦ ʢʠʧʝʥʠʷ ʫʚʝʣʠʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʪʝʧʣʦʦʪʜʘʯʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʣʘʜʢʦʡ 

ʧʦʚʝʨʭʥʦʩʪʴʶ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʪʝʧʣʦʦʪʜʘʯʠ ʧʨʠ ʧʫʟʳʨʴʢʦʚʦʤ ʢʠʧʝʥʠʠ 

ʥʝʦʙʭʦʜʠʤʦ ʪʝʩʪʠʨʦʚʘʪʴ ʠ ʚʥʝʜʨʷʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʤʠʢʨʦʨʝʣʴʝʬʦʤ, ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʪʠʧʘ 

çHigh Fluxè, çGewa-Tè, çThermoexcel-Eè ʠ ʜʨʫʛʠʤʠ, ʫʩʧʝʰʥʦ ʟʘʨʝʢʦʤʝʥʜʦʚʘʚʰʠʤʠ ʩʝʙʷ ʚ ʫʩʣʦʚʠʷʭ 

ʢʠʧʝʥʠʷ ʚ ʙʦʣʴʰʦʤ ʦʙʲʝʤʝ ʞʠʜʢʦʩʪʠ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘʢʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʦʟʜʘʥʠʶ 

ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʮʝʥʪʨʦʚ ʧʘʨʦʦʙʨʘʟʦʚʘʥʠʷ, ʧʨʠʚʦʜʷʪ ʢ ʙʦʣʝʝ ʨʘʥʥʝʤʫ ʥʘʯʘʣʫ ʢʠʧʝʥʠʷ ʠ ʩʥʠʞʝʥʠʶ 

ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʥʘʧʦʨʦʚ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʧʦʩʦʙʩʪʚʫʷ ʜʦʩʪʠʞʝʥʠʶ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʪʝʧʣʦʦʪʜʘʯʠ ʠ ʫʚʝʣʠʯʝʥʠʶ ʢʨʠʪʠʯʝʩʢʦʛʦ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ. 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʚ ʀʊ ʉʆ ʈɸʅ ʟʘ ʩʯʝʪ ʛʨʘʥʪʘ ʈʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʬʦʥʜʘ (ʧʨʦʝʢʪ ˉ 14-49-

00010). 
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ʋɼʂ 519.21 

 ʄ.ɺ. ʗʨʦʱʫʢ  

 ʢ.ʬ.-ʤ.ʥ., ʜʦʮʝʥʪ 

 ʅʀʋ ʅʅɻʋ ʠʤ.ʅ.ʀ. ʃʦʙʘʯʝʚʩʢʦʛʦ 

 ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ɸʉʀʄʇʊʆʊʀʏɽʉʂɸʗ ʅʆʈʄɸʃʔʅʆʉʊʔ ʆʎɽʅʆʂ ʂɺɸʅʊʀʃɽʁ  

ʌʋʅʂʎʀʀ ʕʌʌɽʂʊʀɺʅʆʉʊʀ  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʨʘʙʦʪʝ ʦʙʩʫʞʜʘʶʪʩʷ ʧʦʥʷʪʠʷ ʵʬʬʝʢʪʠʚʥʳʭ ʜʦʟïʦʮʝʥʦʢ ʬʫʥʢʮʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʜʦʟʘ-ʵʬʬʝʢʪ, ʩʪʨʦʠʪʩʷ ʦʮʝʥʢʘ ʜʣʷ ʢʚʘʥʪʠʣʝʡ ʬʫʥʢʮʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʆʮʝʥʢʘ ʢʚʘʥʪʠʣʝʡ ʩʪʨʦʠʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ, ʘ ʠʤʝʥʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʷʜʝʨʥʳʝ ʦʮʝʥʢʠ 

ʨʝʛʨʝʩʩʠʠ. ɺ ʨʘʙʦʪʝ ʧʦʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʜʘʥʥʳʝ ʦʮʝʥʢʠ ʷʚʣʷʶʪʩʷ ʘʩʠʤʧʪʦʪʠʯʝʩʢʠ ʥʦʨʤʘʣʴʥʳʤʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ɿʘʚʠʩʠʤʦʩʪʴ ʜʦʟʘ-ʵʬʬʝʢʪ, ʩʨʝʜʥʝ-ʵʬʬʝʢʪʠʚʥʘʷ ʜʦʟʘ, ʬʫʥʢʮʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ,  

ʷʜʝʨʥʳʝ ʦʮʝʥʢʠ ʨʝʛʨʝʩʩʠʠ, ʘʩʠʤʧʪʦʪʠʯʝʩʢʘʷ ʥʦʨʤʘʣʴʥʦʩʪʴ. 

 

ʇʨʠ ʦʮʝʥʠʚʘʥʠʠ ʟʘʚʠʩʠʤʦʩʪʠ ʜʦʟʘ-ʵʬʬʝʢʪ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʦʮʝʥʠʚʘʶʪ ʜʦʟʳ 50LD  ʠ 50ED : 50LD ï ʵʪʦ 

ʜʦʟʘ, ʧʨʠ ʢʦʪʦʨʦʡ 50% ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʦʙʲʝʢʪʦʚ, ʧʦʣʫʯʠʚʰʠʭ ʜʦʟʫ, ʧʦʛʠʙʘʝʪ (ʩʨʝʜʥʷʷ ʣʝʪʘʣʴʥʘʷ ʜʦʟʘ), 50ED ï 

ʵʪʦ ʩʨʝʜʥʝ-ʵʬʬʝʢʪʠʚʥʘʷ ʜʦʟʘ (ʜʣʷ 50% ʦʙʲʝʢʪʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʵʬʬʝʢʪ). ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʚʦ ʤʥʦʛʠʭ 

ʨʘʟʜʝʣʘʭ ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʚʝʣʠʯʠʥʳ ʜʦʟ, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ 

ʧʦʷʚʣʝʥʠʝ ʵʬʬʝʢʪʘ, ʫʯʠʪʳʚʘʝʤʦʛʦ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʝ ʪʝʩʪ-ʦʙʲʝʢʪʦʚ ʩ ʟʘʜʘʥʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ 0,01 

ï 0,1; 0,9 ï 0,99. ʊʘʢʠʝ ʜʦʟʳ ʧʦʣʫʯʠʣʠ ʥʘʟʚʘʥʠʝ ʜʦʟ 1 10ED ED- , 90 99ED ED- . ʇʦʪʨʝʙʥʦʩʪʠ ʧʨʘʢʪʠʢʠ 

ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʢ ʧʦʣʥʦʛʦ ʧʝʨʝʯʥʷ ʢʘʪʝʛʦʨʠʡ ʵʬʬʝʢʪʠʚʥʳʭ 

ʜʦʟ ʦʪ 1ED  ʜʦ 99ED , ʪʘʢ ʠ ʚʠʜʘ ʩʘʤʦʡ ʬʫʥʢʮʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʅʘʩ ʠʥʪʝʨʝʩʫʝʪ ʧʨʦʙʣʝʤʘ ʥʘʭʦʞʜʝʥʠʷ 

ʬʫʥʢʮʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʦʮʝʥʢʘ ʜʦʟ 100ED l, ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʟʥʘʯʝʥʠʡ 0 1l< <, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʥʘʙʣʶʜʝʥʠʡ: ʚʚʝʜʝʥʥʳʤ ʜʦʟʘʤ ʠ ʥʘʣʠʯʠʶ ʠʣʠ ʦʪʩʫʪʩʪʚʠʶ ʵʬʬʝʢʪʘ. ʄʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ 

ʤʦʜʝʣʴ ʟʘʚʠʩʠʤʦʩʪʠ ʜʦʟʘ-ʵʬʬʝʢʪ ([1], ʩʪʨ. 22), ʚ ʢʦʪʦʨʦʡ ʩʯʠʪʘʝʤ ʤʠʥʠʤʘʣʴʥʫʶ ʛʨʘʥʠʮʫ, ʩ ʢʦʪʦʨʦʡ 

ʥʘʯʠʥʘʝʪʩʷ ʨʝʘʢʮʠʷ ʦʨʛʘʥʠʟʤʘ, ʣʘʪʝʥʪʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʦʡ (ʩ.ʚ.). ɽʩʣʠ ʥʠʞʥʷʷ ʛʨʘʥʠʮʘ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ X  ʠ ʚʚʝʜʝʥʥʘʷ ʜʦʟʘ U-ʥʝʟʘʚʠʩʠʤʳ ʢʘʢ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ, ʪʦ ʬʫʥʢʮʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ( )F x  ʩ.ʚ.X. ʆʜʥʘʢʦ ʜʘʞʝ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʜʣʷ ʦʮʝʥʢʠ 

ʬʫʥʢʮʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʢʘʪʝʛʦʨʠʡ ʵʬʬʝʢʪʠʚʥʳʭ ʜʦʟ ʤʳ ʥʝ ʤʦʞʝʤ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʣʘʩʩʠʯʝʩʢʠʤʠ 

ʤʝʪʦʜʘʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ, ʧʦʩʢʦʣʴʢʫ ʠʩʩʣʝʜʫʝʤʘʷ ʚʝʣʠʯʠʥʘ ʥʝʥʘʙʣʶʜʘʝʤʘ, ʘ ʚʤʝʩʪʦ ʥʝʝ 

ʥʘʙʣʶʜʘʶʪʩʷ ʤʝʥʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʝ ʚʝʣʠʯʠʥʳ: ʠʥʜʠʢʘʪʦʨʳ ʵʬʬʝʢʪʘ ( )i i iW I U X= >  ʠ ʚʚʝʜʝʥʥʳʝ ʜʦʟʳ 

, 1,...,iU i n= . ɼʣʷ ʦʮʝʥʢʠ ʬʫʥʢʮʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʳ ʠʩʧʦʣʴʟʫʝʤ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʤʝʪʦʜʳ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ, ʘ ʠʤʝʥʥʦ, ʷʜʝʨʥʳʝ ʦʮʝʥʢʠ ʨʝʛʨʝʩʩʠʠ.  

ʆʮʝʥʢʫ ʜʦʟ 100ED l ʚ ʜʠʘʧʘʟʦʥʝ ʟʥʘʯʝʥʠʡ 0 1l< < ʧʦ ʚʳʙʦʨʢʝ ( ){ }, , 1i iU W i n¢ ¢  ʤʳ ʙʫʜʝʤ 

ʧʨʦʠʟʚʦʜʠʪʴ, ʦʮʝʥʠʚʘʷ ʢʚʘʥʪʠʣʠ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ( )F x . ʀʤʝʥʥʦ, ʧʫʩʪʴ 
1( )x Fl l-= -ʢʚʘʥʪʠʣʴ 

ʧʦʨʷʜʢʘ 0 1l< < ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ( )F x , ʛʜʝ ʧʣʦʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ( ) 0f x > . ɺ ʩʠʣʫ ʩʪʨʦʛʦʛʦ 

ʚʦʟʨʘʩʪʘʥʠʷ ( )F x  ʢʚʘʥʪʠʣʴ xl ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʜʥʦʟʥʘʯʥʦ. 

ʇʦʩʪʨʦʠʤ ʦʮʝʥʢʫ ʜʣʷ ʢʚʘʥʪʠʣʷ ʧʦʨʷʜʢʘ l ʩʪʨʦʛʦ ʤʦʥʦʪʦʥʥʦʡ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ( )F x , ʪ.ʝ. ʜʣʷ 

ʢʚʘʥʪʠʣʴʥʦʡ ʬʫʥʢʮʠʠ 
1( ), 0 1F l l- < <, ʩʯʠʪʘʷ, ʯʪʦ 1 1(0) 0, (1) 1F F- -= =. ʀʤʝʥʥʦ, ʨʘʩʩʤʦʪʨʠʤ ʜʣʷ 

(0) (1)F Fl< <  ʦʮʝʥʢʫ 
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ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 
2 2 ( )x K x dxn

¤

-¤

=ñ , 
2 2( )K K x dx

¤

-¤

=ñ . ɺ ʩʣʝʜʫʶʱʝʡ ʪʝʦʨʝʤʝ ʤʳ ʫʪʚʝʨʞʜʘʝʤ, 

ʯʪʦ ʦʮʝʥʢʘ ʢʚʘʥʪʠʣʷ 
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F l-  ʘʩʠʤʧʪʦʪʠʯʝʩʢʠ ʥʦʨʤʘʣʴʥʘ ʧʨʠ n­¤. 

ʊʝʦʨʝʤʘ. ʇʫʩʪʴ ʧʣʦʪʥʦʩʪʠ ʩ.ʚ. X ʠ U- () 0f x >  ʠ ( ) 0g x >  ʥʝʧʨʝʨʳʚʥʳ, ʦʛʨʘʥʠʯʝʥʳ ʠ ʠʤʝʶʪ 

ʦʛʨʘʥʠʯʝʥʥʳʝ ʧʨʦʠʟʚʦʜʥʳʝ ʜʦ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʚʢʣʶʯʠʪʝʣʴʥʦ. ʂʨʦʤʝ ʪʦʛʦ ʚʳʧʦʣʥʝʥʳ ʫʩʣʦʚʠʷ 
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ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ ʵʪʦʡ ʪʝʦʨʝʤʳ ʚ ʦʩʥʦʚʥʳʭ ʯʝʨʪʘʭ ʥʘʧʦʤʠʥʘʝʪ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʪʝʦʨʝʤʳ 3.1 ([2] 

ʩʪʨ.507). ʆʪʣʠʯʠʝ ʩʦʩʪʦʠʪ ʚ ʩʭʝʤʝ ʥʘʙʣʶʜʝʥʠʡ ï ʚ ʨʘʙʦʪʝ [2] ʥʘʙʣʶʜʝʥʠʷ ʠʤʝʶʪ ʚʠʜ: 

( ) ( )i i i iY m X Xs e= + , 1, 2, ... ,i n= , ʛʜʝ ( )
1

,
n

i i i
X Y

=
- ʜʚʫʤʝʨʥʘʷ ʚʳʙʦʨʢʘ ʥʝʟʘʚʠʩʠʤʳʭ ʦʜʠʥʘʢʦʚʦ 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ, ʧʨʠʯʝʤ ʩ.ʚ. X  ʠʤʝʝʪ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʜʚʘʞʜʳ ʥʝʧʨʝʨʳʚʥʦ 

ʜʠʬʬʝʨʝʥʮʠʨʫʝʤʫʶ ʧʣʦʪʥʦʩʪʴ ( )f x  ʥʘ ʢʦʤʧʘʢʪʥʦʤ ʥʦʩʠʪʝʣʝ, ʠʤʝʥʥʦ ʥʘ [0,1]; ʬʫʥʢʮʠʠ :[0,1] Rs +­  ʠ 

:[0,1]m R­  ʧʨʝʜʧʦʣʘʛʘʶʪʩʷ ʥʝʧʨʝʨʳʚʥʳʤʠ ʠ ʜʚʘʞʜʳ ʥʝʧʨʝʨʳʚʥʦ ʜʠʬʬʝʨʝʥʮʠʨʫʝʤʳʤʠ.  

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʂʨʠʰʪʦʧʝʥʢʦ, ʉ.ɺ. ɼʦʟʘ-ʵʬʬʝʢʪ / ʉ.ɺ. ʂʨʠʰʪʦʧʝʥʢʦ, ʄ.ʉ. ʊʠʭʦʚ, ɽ.ɹ. ʇʦʧʦʚʘ ï ʄ.: ʄʝʜʠʮʠʥʘ, 2008. ï 

288 ʩ. 

2. Dette, H. A Note on Nonparametric Estimation of the Effective Dose in Quantal Bioassay / H. Dette, N. 

Neumeyer, K.F. Pilz // Journal of the American Statistical Association. ï 2005. ï V. 100. ï P. 503ï 510. 
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ʆ.ɸ.ɻʨʠʥʴ  

ʇʨʝʧʦʜʘʚʘʪʝʣʴ ʙʠʦʣʦʛʠʠ 

ʛ.ʂʦʨʝʥʦʚʩʢ 

 

ʊɽʆʈɽʊʀʏɽʉʂʀɽ ʆʉʅʆɺʓ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʄʋʃʔʊʀʄɽɼʀʁʅʓʍ ʄɽʊʆɼʆɺ ʇʈʀ 

ʆɹʋʏɽʅʀʀ ʆɹʑɽʁ ɹʀʆʃʆɻʀʀ ɺ ʉʈɽɼʅɽʄ ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʆʄ ʆɹʈɸɿʆɺɸʅʀʀ 

 

ɸʥʥʦʪʘʮʠʷ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʘ ʪʘʢʞʝ ʚ ʨʘʟʚʠʪʠʠ ʪʚʦʨʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʦʙʫʯʘʶʱʠʭʩʷ. ʉʦʚʤʝʩʪʥʳʤʠ ʫʩʠʣʠʷʤʠ ʨʘʙʦʪʥʠʢʦʚ 

ʩʬʝʨʳ ʦʙʨʘʟʦʚʘʥʠʷ, ʫʯʝʥʳʭ, ʧʨʦʛʨʘʤʤʠʩʪʦʚ, ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʩʨʝʜʩʪʚ ʦʙʫʯʝʥʠʷ ʠ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ-ʧʨʘʢʪʠʢʦʚ ʩʦʟʜʘʝʪʩʷ ʥʦʚʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ, ʚ ʢʦʪʦʨʦʡ 

ʦʧʨʝʜʝʣʷʶʱʠʤ ʩʪʘʥʦʚʠʪʩʷ ʠʥʪʝʛʨʘʮʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʩʦʜʝʨʞʘʥʠʶ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʤʝʪʦʜʘʤ ʠ ʪʝʭʥʦʣʦʛʠʷʤ ʦʙʫʯʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʄʫʣʴʪʠʤʝʜʠʘ ʪʝʭʥʦʣʦʛʠʠ, ʤʫʣʴʪʠʤʝʜʠʘ, ʪʝʭʥʦʣʦʛʠʷ, ʤʝʜʠʘ. 

 

ɺʘʞʥʫʶ ʨʦʣʴ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʪʝʭʥʠʢʫʤʝ ʜʣʷ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ 

ʩʦʩʪʘʚʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʠʤ ʧʦʚʳʩʠʪʴ ʟʥʘʥʠʝ ʠ 

ʫʤʝʥʠʝ ʫʯʘʱʠʭʩʷ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʠʤʠ ʣʶʙʳʭ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʟʘʜʘʥʠʡ.  

ɻʣʘʚʥʦʝ ʟʥʘʯʝʥʠʝ ʪʝʨʤʠʥʘ çʤʫʣʴʪʠʤʝʜʠʘè - ʵʪʦ ʢʘʣʴʢʘ ʩ ʘʥʛʣʠʡʩʢʦʛʦ ʩʣʦʚʘ multimedia, ʯʪʦ ʤʦʞʥʦ 

ʧʝʨʝʚʝʩʪʠ ʢʘʢ çʤʥʦʛʠʝ ʩʨʝʜʳè (ʦʪ multi ï ʤʥʦʛʦ ʠ media ï ʩʨʝʜʘ), ʵʪʦʪ ʪʝʨʤʠʥ ʚ ʥʘʫʢʫ ʚʚʝʣ ʧʨʦʬʝʩʩʦʨ 

ɻʫʟʝʝʚ ɺ.ɺ [6]. 

ɺʘʞʥʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ, ʩʣʦʚʦ "ʤʫʣʴʪʠʤʝʜʠʘ" ʪʘʢʞʝ ʠʤʝʝʪ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʦ ʟʥʘʯʝʥʠʡ ʵʪʦʛʦ ʩʣʦʚʘ, 

ʧʨʠʚʝʜʝʤ ʥʝʩʢʦʣʴʢʦ ʧʨʠʤʝʨʦʚ ʟʥʘʯʝʥʠʷ ʪʝʨʤʠʥʘ ʤʫʣʴʪʠʤʝʜʠʘ ʨʘʟʥʳʭ ʧʨʦʬʝʩʩʦʨʦʚ ʠ ʫʯʝʥʳʭ:  

Å ɹʦʨʜʦʚʩʢʘʷ ʅ.ɺ ʛʦʚʦʨʠʣʘ, ʯʪʦ ʤʫʣʴʪʠʤʝʜʠʘ-ʵʪʦ ʪʝʭʥʦʣʦʛʠʷ, ʦʧʠʩʳʚʘʶʱʘʷ ʧʦʨʷʜʦʢ ʨʘʟʨʘʙʦʪʢʠ, 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ ʩʨʝʜʩʪʚ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʨʘʟʥʳʭ ʪʠʧʦʚ; [3].  

Å ɼʚʦʨʝʮʢʘʷ ɸ.ɺ ʧʠʩʘʣʘ, ʯʪʦ ʤʫʣʴʪʠʤʝʜʠʘ ïɻ ʪʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʨʝʩʫʨʩ, ʩʦʟʜʘʥʥʳʡ ʥʘ ʦʩʥʦʚʝ 

ʪʝʭʥʦʣʦʛʠʡ ʦʙʨʘʙʦʪʢʠ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʨʘʟʥʳʭ ʪʠʧʦʚ; [8]. 

ʇʨʠʛʦʞʠʭ ɺ.ɸ ʩʯʠʪʘʣ, ʯʪʦ ʩʨʝʜʩʪʚʘ ʠ ʪʝʭʥʦʣʦʛʠʠ ʤʫʣʴʪʠʤʝʜʠʘ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʝʨʦʷʪʥʦʩʪʴ 

ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʫʚʝʣʠʯʝʥʠʝ ʤʦʪʠʚʘʮʠʠ ʫʯʘʱʠʭʩʷ ʢ ʫʯʝʥʠʶ ʟʘ ʩʯʝʪ 

ʧʨʠʤʝʥʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʩʧʦʩʦʙʦʚ ʦʙʨʘʙʦʪʢʠ ʘʫʜʠʦʚʠʟʫʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʪʘʢʠʭ, ʢʘʢ [13]: 

çʤʘʥʠʧʫʣʠʨʦʚʘʥʠʝè (ʥʘʣʦʞʝʥʠʝ, ʧʝʨʝʤʝʱʝʥʠʝ) ʚʠʟʫʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ; ʢʦʥʪʘʤʠʥʘʮʠʷ (ʩʤʝʰʝʥʠʝ) 

ʨʘʟʣʠʯʥʦʡ ʘʫʜʠʦʚʠʟʫʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ; ʨʝʘʣʠʟʘʮʠʷ ʘʥʠʤʘʮʠʦʥʥʳʭ ʵʬʬʝʢʪʦʚ; ʜʝʬʦʨʤʠʨʦʚʘʥʠʝ 

ʚʠʟʫʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ (ʫʚʝʣʠʯʝʥʠʝ ʠʣʠ ʫʤʝʥʴʰʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʣʠʥʝʡʥʦʛʦ ʧʘʨʘʤʝʪʨʘ, ʨʘʩʪʷʛʠʚʘʥʠʝ 

ʠʣʠ ʩʞʘʪʠʝ ʠʟʦʙʨʘʞʝʥʠʷ); ʜʠʩʢʨʝʪʥʘʷ ʧʦʜʘʯʘ ʘʫʜʠʦʚʠʟʫʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ; ʪʦʥʠʨʦʚʘʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ; 

ʬʠʢʩʠʨʦʚʘʥʠʝ ʚʳʙʨʘʥʥʦʡ ʯʘʩʪʠ ʚʠʟʫʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʝʝ ʧʦʩʣʝʜʫʶʱʝʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʠʣʠ 

ʨʘʩʩʤʦʪʨʝʥʠʷ çʧʦʜ ʣʫʧʦʡè; ʤʥʦʛʦʦʢʦʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʘʫʜʠʦʚʠʟʫʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʦʜʥʦʤ ʵʢʨʘʥʝ ʩ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʣʶʙʫʶ ʯʘʩʪʴ ʵʢʨʘʥʘ (ʥʘʧʨʠʤʝʨ, ʚ ʦʜʥʦʤ çʦʢʥʝè - ʚʠʜʝʦʬʠʣʴʤ, ʚ ʜʨʫʛʦʤ - 

ʪʝʢʩʪ); ʜʝʤʦʥʩʪʨʘʮʠʷ ʨʝʘʣʴʥʦ ʧʨʦʪʝʢʘʶʱʠʭ ʧʨʦʮʝʩʩʦʚ, ʩʦʙʳʪʠʡ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ (ʚʠʜʝʦʬʠʣʴʤ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ʪʝʨʤʠʥ çʤʫʣʴʪʠʤʝʜʠʘè, ʤʦʞʥʦ ʧʨʠʥʠʤʘʪʴ, ʯʪʦ ʵʪʦ ʩʧʝʢʪʨ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʨʠʥʠʤʘʶʱʠʡ ʨʘʟʣʠʯʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʩ ʮʝʣʴʶ 

ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʦʣʴʟʦʚʘʪʝʣʷ (ʩʪʘʚʰʝʛʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʯʠʪʘʪʝʣʝʤ, ʠ ʩʣʫʰʘʪʝʣʝʤ, 

ʠ ʟʨʠʪʝʣʝʤ). 

ʉʝʣʝʚʢʦ ɻ. ʂ ʩʯʠʪʘʣ, ʯʪʦ ʤʫʣʴʪʠʤʝʜʠʘ ʩʧʦʩʦʙʩʪʚʫʝʪ [4]:  

ʉʪʠʤʫʣʠʨʦʚʘʥʠʶ ʢʦʛʥʠʪʠʚʥʳʭ ʘʩʧʝʢʪʦʚ ʦʙʫʯʝʥʠʷ, ʪʘʢʠʭ ʢʘʢ ʚʦʩʧʨʠʷʪʠʝ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ  
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ʪʝʭʥʦʣʦʛʠʡ; ʧʦʚʳʰʝʥʠʶ ʤʦʪʠʚʘʮʠʠ ʫʯʘʱʠʭʩʷ ʢ ʫʯʝʥʠʶ; ʨʘʟʚʠʪʠʶ ʥʘʚʳʢʦʚ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʠ 

ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʧʦʟʥʘʥʠʷ ʫ ʦʙʫʯʘʝʤʳʭ; ʨʘʟʚʠʪʠʶ ʫ ʫʯʘʱʠʭʩʷ ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʙʫʯʝʥʠʶ, ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʣʝʯʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ ʧʦʥʠʤʘʥʠʷ ʠʟʫʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʂʨʦʤʝ ʵʪʦʛʦ ʌʝʣʴʜʤʘʥ ʀ. ɼ. ʦʪʥʦʩʠʣ ʢ ʯʠʩʣʫ ʧʨʝʠʤʫʱʝʩʪʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʫʣʴʪʠʤʝʜʠʘ ʚ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ ʥʝʩʢʦʣʴʢʦ ʨʘʟʥʳʭ ʬʫʥʢʮʠʡ [8]: 

ʆʜʥʦʚʨʝʤʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʨʘʟʥʳʭ ʢʘʥʘʣʦʚ ʚʦʩʧʨʠʷʪʠʷ ʫʯʘʱʝʛʦʩʷ ʚ ʧʨʦʮʝʩʩʝ 

ʦʙʫʯʝʥʠʷ, ʟʘ ʩʯʝʪ ʯʝʛʦ ʜʦʩʪʠʛʘʝʪʩʷ ʠʥʪʝʛʨʘʮʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʜʦʩʪʘʚʣʷʝʤʦʡ ʥʝʩʢʦʣʴʢʠʤʠ ʨʘʟʣʠʯʥʳʤʠ 

ʦʨʛʘʥʘʤʠ ʯʫʚʩʪʚ; ʚʦʟʤʦʞʥʦʩʪʴ ʤʦʜʝʣʠʨʦʚʘʪʴ ʩʣʦʞʥʳʝ, ʜʦʨʦʛʠʝ ʠʣʠ ʦʧʘʩʥʳʝ ʨʝʘʣʴʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ, 

ʧʨʦʚʝʜʝʥʠʝ ʢʦʪʦʨʳʭ ʚ ʪʝʭʥʠʢʫʤʝ ʠ ʢʦʣʣʝʜʞʝ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ ʠʣʠ ʥʝʚʦʟʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʚ ʫʩʣʦʚʠʷʭ ʧʘʨʳ; 

ʚʠʟʫʘʣʠʟʘʮʠʷ ʘʙʩʪʨʘʢʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʟʘ ʩʯʝʪ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʚ; ʚʠʟʫʘʣʠʟʘʮʠʷ 

ʦʙʲʝʢʪʦʚ ʠ ʧʨʦʮʝʩʩʦʚ ʤʠʢʨʦ- ʠ ʤʘʢʨʦʤʠʨʦʚ; ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʚʠʪʴ ʢʦʛʥʠʪʠʚʥʳʝ ʩʪʨʫʢʪʫʨʳ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ʫʯʘʱʠʭʩʷ, ʦʙʨʘʤʣʷʷ ʠʟʫʯʘʝʤʳʡ ʤʘʪʝʨʠʘʣ ʚ ʰʠʨʦʢʠʡ ʫʯʝʙʥʳʡ, ʦʙʱʝʩʪʚʝʥʥʳʡ, ʠʩʪʦʨʠʯʝʩʢʠʡ ʢʦʥʪʝʢʩʪ, ʠ 

ʩʚʟ̫ʳʚʘʷ ʫʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ ʩ ʠʥʪʝʨʧʨʝʪʘʮʠʝʡ ʫʯʘʱʠʭʩʷ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʫʯʝʥʳʤʠ ʆ. ʃ. ʂʦʣʧʘʢʦʚ, ɺ. ʇ. ɾʫʣʘʥʦʚʘ, ɺ. ʅ. ɹʦʨʟʜʫʥ, ɽ. ʆ. ʂʘʟʘʜʘʝʚʘ. ʧʨʦʚʝʜʷ 

ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʠʣ ʠʤ ʚʳʷʚʠʪʴ, ʯʪʦ ʤʫʣʴʪʠʤʝʜʠʡʥʳʝ ʩʨʝʜʩʪʚʘ ï ʵʪʦ ʩʘʤʳʡ ʵʬʬʝʢʪʠʚʥʳʡ 

ʩʧʦʩʦʙ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦ ʙʠʦʣʦʛʠʠ, ʪ.ʢ. ʧʨʠ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʟʘʜʝʡʩʪʚʫʶʪʩʷ 

ʨʘʟʣʠʯʥʳʝ ʢʘʥʘʣʳ ʚʦʩʧʨʠʷʪʠʷ ʫʯʘʱʠʭʩʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʟʘʣʦʞʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʥʝ ʪʦʣʴʢʦ ʚ 

ʬʘʢʪʦʛʨʘʬʠʯʝʩʢʦʤ, ʥʦ ʠ ʚ ʘʩʩʦʮʠʘʪʠʚʥʦʤ ʚʠʜʝ ʚ ʧʘʤʷʪʴ ʫʯʘʱʠʭʩʷ. ʇʦʜʘʯʘ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ ʧʦʤʦʱʴʶ 

ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʩʨʝʜʩʪʚ ʩʦʢʨʘʱʘʝʪ ʚʨʝʤʷ ʦʙʫʯʝʥʠʷ, ʚʳʩʚʦʙʦʞʜʘʝʪ ʨʝʩʫʨʩʳ ʟʜʦʨʦʚʴʷ ʜʝʪʝʡ. ʕʪʦ 

ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʙʣʘʛʦʜʘʨʷ ʩʚʦʡʩʪʚʘʤ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʠ ʵʣʝʢʪʨʦʥʥʳʭ ʫʯʝʙʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʢʦʪʦʨʳʝ 

ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʫʯʘʱʠʭʩʷ [7]. 

ʂ ʯʠʩʣʫ ʘʧʧʘʨʘʪʥʳʭ ʤʫʣʴʪʠʤʝʜʠʘ-ʩʨʝʜʩʪʚ ʦʪʥʦʩʷʪʩʷ ʘʢʫʩʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ (ʢʦʣʦʥʢʠ), ʟʚʫʢʦʚʘʷ ʢʘʨʪʘ 

(ʧʣʘʪʘ) ʢʦʤʧʴʶʪʝʨʘ, ʤʠʢʨʦʬʦʥ, ʩʧʝʮʠʘʣʴʥʘʷ ʢʦʤʧʴʶʪʝʨʥʘʷ ʚʠʜʝʦʢʘʤʝʨʘ ʠ, ʚʦʟʤʦʞʥʦ, ʜʞʦʡʩʪʠʢ. ɺʩʝ ʵʪʠ 

ʧʨʠʙʦʨʳ ʷʚʣʷʶʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʤʫʣʴʪʠʤʝʜʠʘ ʘʧʧʘʨʘʪʫʨʳ, ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʳ ʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ, ʠʤʝʶʪ ʜʦʩʪʘʪʦʯʥʦ ʧʦʥʷʪʥʦʝ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ʠ ʥʝ ʪʨʝʙʫʶʪ ʢʘʢʦʛʦ-ʣʠʙʦ ʜʝʪʘʣʴʥʦʛʦ 

ʦʧʠʩʘʥʠʷ ʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʦʟʥʘʢʦʤʣʝʥʠʷ. ʊʝʭʥʦʣʦʛʠʠ ʤʫʣʴʪʠʤʝʜʠʘ ʧʦʟʚʦʣʷʶʪ ʦʩʤʳʩʣʝʥʥʦ ʠ ʛʘʨʤʦʥʠʯʥʦ 

ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʤʥʦʛʠʝ ʚʠʜʳ ʠʥʬʦʨʤʘʮʠʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʘ ʧʨʝʜʩʪʘʚʣʷʪʴ 

ʠʥʬʦʨʤʘʮʠʶ ʚ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʭ, ʪʘʢʠʭ ʢʘʢ ʠʟʦʙʨʘʞʝʥʠʷ, ʚʢʣʶʯʘʷ ʦʪʩʢʘʥʠʨʦʚʘʥʥʳʝ ʬʦʪʦʛʨʘʬʠʠ, 

ʯʝʨʪʝʞʠ, ʢʘʨʪʳ ʠ ʩʣʘʡʜʳ; ʟʚʫʢʦʟʘʧʠʩʠ ʛʦʣʦʩʘ, ʟʚʫʢʦʚʳʝ ʵʬʬʝʢʪʳ ʠ ʤʫʟʳʢʘ; ʚʠʜʝʦ, ʩʣʦʞʥʳʝ ʚʠʜʝʦʵʬʬʝʢʪʳ; 

ʘʥʠʤʘʮʠʠ ʠ ʘʥʠʤʘʮʠʦʥʥʦʝ ʠʤʠʪʠʨʦʚʘʥʠʝ [9]. 

ɹʫʣʳʯʝʚʘ ʄ.ɸ. ʛʦʚʦʨʠʣ, ʯʪʦ ʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʤʦʛʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʩʨʝʜʩʪʚʘ 

ʤʫʣʴʪʠʤʝʜʠʘ, ʦʩʥʦʚʥʦʝ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ʢʦʪʦʨʳʭ - ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʫʯʝʥʠʷ. ʂ ʯʠʩʣʫ ʪʘʢʠʭ 

ʩʦʚʨʝʤʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʥʝʩʪʠ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʤʫʣʴʪʠʤʝʜʠʘ ʜʦʩʢʠ. 

ʇʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʡ ʢʦʤʧʣʝʢʪ "ʀʥʪʝʨʘʢʪʠʚʥʘʷ ʜʦʩʢʘ" - ʵʪʦ ʩʦʚʨʝʤʝʥʥʦʝ ʤʫʣʴʪʠʤʝʜʠʘ-ʩʨʝʜʩʪʚʦ, 

ʢʦʪʦʨʦʝ, ʦʙʣʘʜʘʷ ʚʩʝʤʠ ʢʘʯʝʩʪʚʘʤʠ ʪʨʘʜʠʮʠʦʥʥʦʡ ʰʢʦʣʴʥʦʡ ʜʦʩʢʠ, ʠʤʝʝʪ ʙʦʣʝʝ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʛʨʘʬʠʯʝʩʢʦʛʦ ʢʦʤʤʝʥʪʠʨʦʚʘʥʠʷ ʵʢʨʘʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ; ʧʦʟʚʦʣʷʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠ ʧʨʦʠʟʚʦʜʠʪʴ 

ʤʦʥʠʪʦʨʠʥʛ ʨʘʙʦʪʳ ʚʩʝʭ ʫʯʝʥʠʢʦʚ ʢʣʘʩʩʘ ʦʜʥʦʚʨʝʤʝʥʥʦ; ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ (ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʧʦʪʦʢʘ 

ʧʨʝʜʲʷʚʣʷʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ) ʫʚʝʣʠʯʠʪʴ ʫʯʝʙʥʫʶ ʥʘʛʨʫʟʢʫ ʫʯʘʱʝʛʦʩʷ ʚ ʛʨʫʧʧʝ; ʦʙʝʩʧʝʯʠʪʴ ʵʨʛʦʥʦʤʠʯʥʦʩʪʴ 

ʦʙʫʯʝʥʠʷ; ʩʦʟʜʘʚʘʪʴ ʥʦʚʳʝ ʤʦʪʠʚʘʮʠʦʥʥʳʝ ʧʨʝʜʧʦʩʳʣʢʠ ʢ ʦʙʫʯʝʥʠʶ; ʚʝʩʪʠ ʦʙʫʯʝʥʠʝ, ʧʦʩʪʨʦʝʥʥʦʝ ʥʘ 

ʜʠʘʣʦʛʝ; ʦʙʫʯʘʪʴ ʧʦ ʠʥʪʝʥʩʠʚʥʳʤ ʤʝʪʦʜʠʢʘʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʝʡʩ-ʤʝʪʦʜʦʚ [5]. 

ʆʜʥʠʤʠ ʠʟ ʥʘʠʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʳʭ ʤʫʣʴʪʠʤʝʜʠʘ-ʩʨʝʜʩʪʚ, ʧʨʦʥʠʢʘʶʱʠʭ ʚ ʩʬʝʨʫ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʷʚʣʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʩʨʝʜʩʪʚʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʩʨʝʜʩʪʚʘ, ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʦʩʥʦʚʘʥʦ ʥʘ 

ʪʝʭʥʦʣʦʛʠʷʭ, ʧʦʣʫʯʠʚʰʠʭ ʥʘʟʚʘʥʠʝ ʚʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ. ʂ ʚʠʨʪʫʘʣʴʥʳʤ ʦʙʲʝʢʪʘʤ ʠʣʠ ʧʨʦʮʝʩʩʘʤ 

ʦʪʥʦʩʷʪʩʷ ʵʣʝʢʪʨʦʥʥʳʝ ʤʦʜʝʣʠ ʢʘʢ ʨʝʘʣʴʥʦ ʩʫʱʝʩʪʚʫʶʱʠʭ, ʪʘʢ ʠ ʚʦʦʙʨʘʞʘʝʤʳʭ ʦʙʲʝʢʪʦʚ ʠʣʠ ʧʨʦʮʝʩʩʦʚ. 

ʕʪʠ ʤʦʜʝʣʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʟʚʫʢʦʚʫʶ, ʟʨʠʪʝʣʴʥʫʶ, ʪʘʢʪʠʣʴʥʫʶ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʝ ʚʠʜʳ ʠʥʬʦʨʤʘʮʠʠ ʠ ʩʦʟʜʘʶʪ 

ʠʣʣʶʟʠʶ ʚʭʦʞʜʝʥʠʷ ʠ ʧʨʠʩʫʪʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʩʪʝʨʝʦʩʢʦʧʠʯʝʩʢʠ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʚʠʨʪʫʘʣʴʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ, ʧʝʨʝʤʝʱʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʙʲʝʢʪʦʚ ʵʪʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ [4]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʥʘʤʠ ʤʝʪʦʜʠʢʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʨʝʜʩʪʚ ʤʫʣʴʪʠʤʝʜʠʘ ʚ  
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ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʧʦ ʙʠʦʣʦʛʠʠ ʧʨʦʭʦʜʠʪ ʧʨʦʚʝʨʢʫ ʚ ʫʩʣʦʚʠʷʭ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ [7]. 

ʅʝʚʦʟʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʦʚʨʝʤʝʥʥʳʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɺʩʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʩʧʝʮʠʘʣʴʥʳʝ 

ʪʝʭʥʠʯʝʩʢʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʨʝʜʩʪʚʘ (ʢʦʤʧʴʶʪʝʨ, ʘʫʜʠʦ, ʚʠʜʝʦ, ʢʠʥʦ) ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ 

ʮʝʣʝʡ ʦʪʥʦʩʷʪʩʷ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ. ɺ ʵʧʦʭʫ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʙʦʣʴʰʠʥʩʪʚʘ 

ʩʬʝʨ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʤʘʩʩʦʚʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʢʘʙʝʣʴʥʳʤ ʪʝʣʝʚʠʜʝʥʠʝʤ ʠ ʚʠʜʝʦʪʝʭʥʠʢʦʡ ʩʪʘʥʦʚʠʪʩʷ 

ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʘ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʳʭ ʩʨʝʜʩʪʚ ʚ ʫʯʝʙʥʦ-ʚʦʩʧʠʪʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ [6]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʞʝ ʩʪʘʣʦ ʦʯʝʚʠʜʥʳʤ, ʯʪʦ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʪʝʭʥʠʢʫʤʝ ʠ ʢʦʣʣʝʜʞʝ ʥʘʤ ʥʝ ʦʙʦʡʪʠʩʴ. ɻʣʘʚʥʦʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʣʝʢʪʨʦʥʥʳʭ ʫʯʝʙʥʠʢʦʚ ʥʝʦʙʭʦʜʠʤʦ 

ʚʘʞʥʦʝ ï ʵʪʦ ʫʩʣʦʚʠʝ ʩʦʙʣʶʜʝʥʠʝ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʥʦʨʤ ʧʨʠ ʨʘʙʦʪʝ ʥʘ ʢʦʤʧʴʶʪʝʨʝ, ʠ ʥʝ 

ʫʚʣʝʢʘʪʴʩʷ ʯʨʝʟʤʝʨʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʴʶʪʝʨʘ ʥʘ ʚʨʝʜ ʟʜʦʨʦʚʴʶ ʨʝʙʝʥʢʘ.  

ɿʜʦʨʦʚʴʝ ʩʙʝʨʝʛʘʶʱʠʤ ʪʝʭʥʦʣʦʛʠʷʤ ʦʪʚʦʜʠʪʩʷ ʚʘʞʥʦʝ ʤʝʩʪʦ ʚ ʧʨʝʧʦʜʘʚʘʥʠʠ ʣʶʙʦʛʦ ʧʨʝʜʤʝʪʘ, ʘ ʪʝʤ 

ʙʦʣʝʝ, ʙʠʦʣʦʛʠʠ. ʅʦ ʝʱʝ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ ʜʦʣʞʥʦ ʫʜʝʣʷʪʴʩʷ ʬʦʨʤʠʨʦʚʘʥʠʶ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ 

ʫʯʘʱʠʭʩʷ [10]. 

ɺʣʘʜʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ï ʦʜʥʘ ʠʟ ʢʦʤʧʝʪʝʥʮʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʙʠʦʣʦʛʠʠ. 

ʉʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʨʝʜʩʪʚʘ. ɺ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʨʘʙʦʪʝ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ 

ʚʩʝʛʜʘ ʥʫʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʨʝʜʩʪʚʘ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ, ʧʦʚʳʰʘʪʴ ʢʘʯʝʩʪʚʘ ʦʙʫʯʝʥʠʷ, 

ʨʘʟʚʠʪʠʷ ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʠʥʪʝʨʝʩʘ ʢ ʧʨʝʜʤʝʪʫ [11]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʴʶʪʝʨʘ ʥʘ ʫʨʦʢʝ ʙʠʦʣʦʛʠʠ ʨʘʟʚʠʚʘʝʪ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʫʤʝʥʠʷ:  

ʘʥʘʣʠʟʠʨʦʚʘʪʴ, ʩʦʧʦʩʪʘʚʣʷʪʴ, ʩʨʘʚʥʠʚʘʪʴ, ʦʙʦʙʱʘʪʴ; ʫʯʝʙʥʦ-ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ: ʨʘʙʦʪʘʪʴ ʧʦ 

ʘʣʛʦʨʠʪʤʫ, ʦʮʝʥʠʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʩʚʦʝʡ ʨʘʙʦʪʳ;  

ʋʯʝʙʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ: ʨʘʙʦʪʘʪʴ ʩ ʠʩʪʦʯʥʠʢʦʤ ʠʥʬʦʨʤʘʮʠʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʤʝʥʷʝʪ ʧʦʣʦʞʝʥʠʝ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʥʘ ʧʘʨʘʭ. ʇʨʝʧʦʜʘʚʘʪʝʣʴ ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʦʨʛʘʥʠʟʘʪʦʨ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʭʩʷ ʠ ʢʘʢ ʢʦʥʩʫʣʴʪʘʥʪ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʪʝʨʥʝʪ ʠʩʪʦʯʥʠʢʦʚ ʧʦʚʳʰʘʝʪ ʫʨʦʚʝʥʴ ʧʨʦʚʝʜʝʥʠʷ ʟʘʥʷʪʠʡ, ʤʦʪʠʚʘʮʠʶ ʫʯʘʱʠʭʩʷ ʢ 

ʦʙʫʯʝʥʠʶ ʠ ʫʣʫʯʰʘʝʪ ʢʘʯʝʩʪʚʦ ʟʥʘʥʠʡ ʠ ʫʩʧʝʚʘʝʤʦʩʪʴ ʫʯʘʱʠʭʩʷ. ʉʝʡʯʘʩ ʠʤʝʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʩʘʡʪʦʚ, ʧʦʩʚʷʱʝʥʥʳʭ ʙʠʦʣʦʛʠʠ, ʵʢʦʣʦʛʠʠ ʠ ʤʝʪʦʜʠʢʝ ʧʨʝʧʦʜʘʚʘʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʠ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ ʙʠʦʣʦʛʠʠ ʧʦʚʳʰʘʝʪ 

ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʜʝʣʘʝʪ ʙʦʣʝʝ ʥʘʛʣʷʜʥʳʤ, ʥʘʩʳʱʝʥʥʳʤ (ʧʦʚʳʰʘʝʪʩʷ ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ ʧʨʦʮʝʩʩʘ 

ʦʙʫʯʝʥʠʷ), ʫʚʝʣʠʯʠʚʘʝʪ ʢʘʯʝʩʪʚʦ ʦʙʫʯʝʥʠʷ, ʦʙʣʝʛʯʘʝʪ ʨʘʙʦʪʫ ʥʘ ʧʘʨʘʭ. [13]. 
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ɺ.ʀ. ʂʨʶʢʦʚ,  

ʜ.ʙ.ʥ., ʧʨʦʬʝʩʩʦʨ 

ɸ.ʃ. ʂʣʠʤʦʚ, 

ʘʩʧʠʨʘʥʪ 

ʅ.ɺ. ʂʨʘʩʦʚʘ,  

ʘʩʧʠʨʘʥʪ  

ʀʅʀʀʎ, ʆʨʸʣɻɸʋ, 

ʛ. ʆʨʸʣ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ  

 

ʀʅɼʋʂʎʀʗ ʄʀʂʈʆʗɼɽʈ ɺ ʕʈʀʊʈʆʎʀʊɸʍ ʂɸʈʇɸ  

ʀʆʅɸʄʀ ʐɽʉʊʀɺɸʃɽʅʊʅʆɻʆ ʍʈʆʄɸ 

 

ɸʥʥʦʪʘʮʠʷ 

ʀʩʩʣʝʜʦʚʘʥʳ ʯʘʩʪʦʪʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʤʠʢʨʦʷʜʝʨ ʠ ʜʨʫʛʠʭ ʷʜʝʨʥʳʭ ʘʥʦʤʘʣʠʡ ʚ ʵʨʠʪʨʦʮʠʪʘʭ ʢʘʨʧʦʚ 

ʧʦʩʣʝ 24- ʯʘʩʦʚʦʛʦ ʧʨʝʙʳʚʘʥʠʷ ʨʳʙ ʚ ʚʦʜʝ, ʩʦʜʝʨʞʘʱʝʡ ʠʦʥʳ ʭʨʦʤʘ (VI) ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 0,001, 0,05, 0,10, 

0,15, 0,20, 0,25 ʠ 0,40 ʤʛ/ʣ. ʋʩʪʘʥʦʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʯʘʩʪʦʪʳ ʤʠʢʨʦʷʜʝʨ ʩ 

ʢʦʥʮʝʥʪʨʘʮʠʠ 0,20 ʤʛ/ʣ. ʉʫʤʤʘʨʥʘʷ ʯʘʩʪʦʪʘ ʚʩʝʭ ʘʥʦʤʘʣʠʡ ʷʜʝʨ ʦʪʣʠʯʘʣʘʩʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦ ʦʪ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʫʞʝ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʭʨʦʤʘ 0,001 ʤʛ/ʣ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʈʳʙʳ, ʢʘʨʧ, ʭʨʦʤ, ʙʠʭʨʦʤʘʪ ʢʘʣʠʷ, ʤʫʪʘʛʝʥʝʟ, ʤʠʢʨʦʷʜʨʘ. 

 

ɺʚʝʜʝʥʠʝ 

ɺʘʞʥʦʡ ʧʨʦʙʣʝʤʦʡ ʵʢʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʪʷʞʸʣʳʤʠ ʤʝʪʘʣʣʘʤʠ. 

ʇʨʝʜʧʨʠʷʪʠʷ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʟʘʛʨʷʟʥʷʶʪ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʤʠ 

ʠʟʚʝʩʪʥʳʤʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʝʪʘʣʣʘʤʠ. ʄʥʦʛʠʝ ʠʟ ʥʠʭ ʦʙʣʘʜʘʶʪ ʤʫʪʘʛʝʥʥʦʡ, ʢʘʥʮʝʨʦʛʝʥʥʦʡ ʠ 

ʪʝʨʘʪʦʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ʕʢʦʣʦʛʠ ʫʜʝʣʷʣʠ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʤʠʛʨʘʮʠʠ ʚ ʪʨʦʬʠʯʝʩʢʠʭ ʩʝʪʷʭ, 

ʥʘʢʦʧʣʝʥʠʶ ʠ ʪʦʢʩʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʪʷʞʸʣʳʭ ʤʝʪʘʣʣʦʚ. ɻʝʥʝʪʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ ʪʷʞʸʣʳʭ ʤʝʪʘʣʣʦʚ 

ʠʟʫʯʝʥʳ ʟʥʘʯʠʪʝʣʴʥʦ ʩʣʘʙʝʝ. ʅʝ ʚʩʝʛʜʘ ʧʦʥʷʪʥʳ ʤʝʭʘʥʠʟʤʳ ʠʥʜʫʢʮʠʠ ʤʫʪʘʮʠʡ ʠʦʥʘʤʠ ʤʝʪʘʣʣʦʚ. ɼʦ ʩʠʭ 

ʧʦʨ ʥʝ ʨʘʟʨʘʙʦʪʘʥʘ ʦʙʱʘʷ ʪʝʦʨʠʷ ʤʫʪʘʛʝʥʥʦʩʪʠ ʤʝʪʘʣʣʦʚ. ʅʝ ʠʟʫʯʝʥʳ ʦʪʜʘʣʸʥʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ 

ʭʨʦʥʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʠʭ ʧʦʚʳʰʝʥʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ. ʇʦʵʪʦʤʫ ʘʥʘʣʠʟ ʛʝʥʝʪʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ ʦʩʪʨʦʛʦ 

ʠ ʭʨʦʥʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʡ ʪʷʞʸʣʳʭ ʤʝʪʘʣʣʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʦʯʝʥʴ ʘʢʪʫʘʣʴʥʳʤ. ʕʪʠ ʧʨʦʙʣʝʤʳ 

ʠʥʪʝʥʩʠʚʥʦ ʠʩʩʣʝʜʫʶʪ, ʦʩʦʙʝʥʥʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʭ ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʯʝʣʦʚʝʢʘ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʨʷʜ 

ʩʦʟʦʣʦʛʠʯʝʩʢʠʭ ʠ ʤʠʢʨʦʵʚʦʣʶʮʠʦʥʥʳʭ ʧʨʦʙʣʝʤ ʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʪʷʞʸʣʳʤʠ 

ʤʝʪʘʣʣʘʤʠ ʦʩʪʘʶʪʩʷ ʥʝʠʟʫʯʝʥʥʳʤʠ.  

ʎʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ ʦʩʪʨʦʛʦ ʠ ʭʨʦʥʠʯʝʩʢʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʩʦʣʝʡ ʪʷʞʸʣʳʭ ʤʝʪʘʣʣʦʚ ʥʘ ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ ʵʚʦʣʶʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ. ɺ 

ʜʘʥʥʦʤ ʩʦʦʙʱʝʥʠʠ ʠʟʣʦʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 24-ʯʘʩʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʨʳʙ ʨʘʟʣʠʯʥʳʭ  
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ʢʦʥʮʝʥʪʨʘʮʠʡ ʠʦʥʦʚ ʰʝʩʪʠʚʘʣʝʥʪʥʦʛʦ ʭʨʦʤʘ  

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ ʛʦʜʦʚʘʣʳʝ ʢʘʨʧʳ (Cyprinus carpio), ʤʘʩʩʦʡ 17-24 ʛ. 

ʇʦʣʫʯʝʥʥʫʶ ʠʟ ʨʳʙʭʦʟʘ ʨʳʙʫ ʜʣʷ ʘʜʘʧʪʘʮʠʠ ʧʦʤʝʱʘʣʠ ʧʦ 50 ʵʢʟ. ʚ 150-ʣʠʪʨʦʚʳʝ ʘʢʚʘʨʠʫʤʳ, ʟʘʧʦʣʥʝʥʥʳʝ 

ʯʠʩʪʦʡ ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʦʡ ʧʦʩʣʝ ʝʸ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʦʪʩʪʘʠʚʘʥʠʷ ʚ ʪʝʯʝʥʠʝ 2 ʩʫʪʦʢ. ɺʦʜʫ ʚ ʘʢʚʘʨʠʫʤʘʭ 

ʧʨʠʥʫʜʠʪʝʣʴʥʦ ʘʵʨʠʨʦʚʘʣʠ ʠ ʬʠʣʴʪʨʦʚʘʣʠ. ʊʝʤʧʝʨʘʪʫʨʫ ʥʘ ʫʨʦʚʥʝ 22 Áʉ ʠ ʩʚʝʪʦʚʦʡ ʨʝʞʠʤ (10 ʯʘʩʦʚ 

ʦʩʚʝʱʝʥʠʷ ʠ 14 ʯʘʩʦʚ ʪʝʤʥʦʪʳ) ʧʦʜʜʝʨʞʠʚʘʣʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ɺʦ ʚʨʝʤʷ ʘʜʘʧʪʘʮʠʠ ʠ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʨʳʙ ʢʦʨʤʠʣʠ 1 ʨʘʟ ʚ ʩʫʪʢʠ ʢʦʤʤʝʨʯʝʩʢʠʤ ʢʦʤʙʠʢʦʨʤʦʤ ʜʣʷ ʢʘʨʧʦʚʳʭ 

ʨʳʙ. ʇʦʩʣʝ ʘʜʘʧʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʥʝ ʤʝʥʝʝ 3 ʩʫʪʦʢ, ʨʳʙʫ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. 

ɼʣʷ ʘʥʘʣʠʟʘ ʤʫʪʘʛʝʥʥʦʩʪʠ ʭʨʦʤʘ ʠʩʧʦʣʴʟʦʚʘʣʠ 25-ʣʠʪʨʦʚʳʝ ʧʣʘʩʪʤʘʩʩʦʚʳʝ ʘʢʚʘʨʠʫʤʳ, ʟʘʧʦʣʥʝʥʥʳʝ 

ʨʘʩʪʚʦʨʘʤʠ ʙʠʭʨʦʤʘʪʘ ʢʘʣʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʙʠʭʨʦʤʘʪ ʢʘʣʠʷ 

(K2Cr2O7) ʢʚʘʣʠʬʠʢʘʮʠʠ çʭʠʤʠʯʝʩʢʠ ʯʠʩʪʳʡè. ʈʘʩʯʸʪ ʢʦʥʮʝʥʪʨʘʮʠʡ ʩʦʣʝʡ ʚʳʧʦʣʥʷʣʠ ʧʦ ʜʝʡʩʪʚʫʶʱʝʤʫ 

ʚʝʱʝʩʪʚʫ ï Cr+6. ɺ ʢʘʯʝʩʪʚʝ ʦʪʧʨʘʚʥʦʡ ʪʦʯʢʠ ʙʳʣʠ ʧʨʠʥʷʪʳ: 1) ʥʦʨʤʘʪʠʚ ʩʦʜʝʨʞʘʥʠʷ ʭʨʦʤʘ ʚ ʚʦʜʝ ʜʣʷ 

ʨʳʙʦʚʦʜʥʳʭ ʮʝʣʝʡ ï 0,001 ʤʛ/ʣ ʠ 2) ʥʦʨʤʘʪʠʚ ʩʦʜʝʨʞʘʥʠʷ ʭʨʦʤʘ ʚ ʧʠʪʴʝʚʦʡ ʚʦʜʝ ï 0,05 ʤʛ/ʣ. ɺʝʩʴ ʨʷʜ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ Cr+6 ʧʦʢʘʟʘʥ ʚ ʪʘʙʣʠʮʝ 1: 

ʊʘʙʣʠʮʘ 1 

ʀʩʩʣʝʜʦʚʘʥʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʦʥʦʚ ʭʨʦʤʘ (VI) 

ʅʦʤʝʨ ʚʘʨʠʘʥʪʘ ʦʧʳʪʘ 0 (ʂ*) 1 2 3 4 5 6 7 

ʂʦʥʮʝʥʪʨʘʮʠʷ Cr+6 ʚ ʇɼʂ 0 1**  1 2 3 4 5 8 

ʂʦʥʮʝʥʪʨʘʮʠʷ Cr+6 ʚ ʤʛ/ʣ 0 0,001 0,05 0,10 0,15 0,20 0,25 0,40 

 * ï ʂ* ï ʢʦʥʪʨʦʣʴ, ʠʥʪʘʢʪʥʳʝ ʞʠʚʦʪʥʳʝ. 

** ï ʇɼʂ Cr+6 ʜʣʷ ʚʦʜʳ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ ʨʳʙʦʚʦʜʥʳʭ ʮʝʣʷʭ, 

 

ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʘʢʚʘʨʠʫʤ ʩ ʨʘʩʪʚʦʨʦʤ ʙʠʭʨʦʤʘʪʘ ʢʘʣʠʷ ʧʦʤʝʱʘʣʠ ʧʦ 4 ʨʳʙʳ ʥʘ 24 ʯʘʩʘ. ʇʦ 

ʠʩʪʝʯʝʥʠʠ 24-ʯʘʩʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʨʳʙʫ ʧʝʨʝʩʘʞʠʚʘʣʠ ʚ ʘʢʚʘʨʠʫʤʳ ʩ ʯʠʩʪʦʡ ʚʦʜʦʡ ʝʱʸ ʥʘ 24 ʯʘʩʘ (ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʚ ʢʣʝʪʢʘʭ ʚʦʟʤʦʞʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʠʥʜʫʮʠʨʦʚʘʥʥʳʭ ʠʩʩʣʝʜʫʝʤʳʤ ʬʘʢʪʦʨʦʤ). ʇʦ ʠʩʪʝʯʝʥʠʠ 

ʵʪʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ ʛʦʪʦʚʠʣʠ ʤʘʟʢʠ ʢʨʦʚʠ ʨʳʙ. ɺʦʟʜʝʡʩʪʚʠʝ ʢʘʞʜʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʦʚʦʜʠʣʠ ʚ ʜʚʫʭ 

ʥʝʟʘʚʠʩʠʤʳʭ ʧʦʚʪʦʨʥʦʩʪʷʭ ʩ ʠʥʪʝʨʚʘʣʦʤ ʚ 1 ʥʝʜʝʣʶ. 

ʂʨʦʚʴ ʜʣʷ ʤʘʟʢʦʚ ʦʪʙʠʨʘʣʠ ʠʟ ʭʚʦʩʪʦʚʦʡ ʚʝʥʳ ʨʳʙ ʩ ʧʦʤʦʱʴʶ ʦʜʥʦʨʘʟʦʚʦʛʦ ʰʧʨʠʮʘ ʩ ʥʝʙʦʣʴʰʠʤ 

ʢʦʣʠʯʝʩʪʚʦʤ (å0,1 ʤʣ) ʛʝʧʘʨʠʥʘ ʚ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ ʨʘʩʪʚʦʨʝ. ʂʘʧʣʶ ʚʟʷʪʦʡ ʢʨʦʚʠ ʚʳʜʘʚʣʠʚʘʣʠ ʠʟ ʰʧʨʠʮʘ 

ʥʘ ʯʠʩʪʦʝ ʧʨʝʜʤʝʪʥʦʝ ʩʪʝʢʣʦ ʠ ʜʝʣʘʣʠ ʤʘʟʦʢ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ [4, ʩ.1]. 

ʄʘʟʦʢ ʚʳʩʫʰʠʚʘʣʠ ʥʘ ʚʦʟʜʫʭʝ ʚ ʪʝʯʝʥʠʝ 18-36 ʯʘʩʦʚ, ʬʠʢʩʠʨʦʚʘʣʠ 25-30 ʤʠʥʫʪ ʚ 96%-ʥʦʤ ʵʪʘʥʦʣʝ ʠ 

ʦʢʨʘʰʠʚʘʣʠ 5%-ʥʳʤ ʨʘʩʪʚʦʨʦʤ ʘʟʫʨ-ʵʦʟʠʥʘ ʥʘ ʬʦʩʬʘʪʥʦʤ ʙʫʬʝʨʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 37 Áʉ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ 

ʦʢʨʘʩʢʠ ʢʦʥʪʨʦʣʠʨʦʚʘʣʠ ʚʠʟʫʘʣʴʥʦ. ʇʦ ʜʦʩʪʠʞʝʥʠʶ ʧʨʝʧʘʨʘʪʘʤʠ ʦʧʪʠʤʘʣʴʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʦʢʨʘʰʠʚʘʥʠʷ ʢʨʘʩʠʪʝʣʴ ʩʣʠʚʘʣʠ, ʧʨʝʧʘʨʘʪʳ ʧʨʦʤʳʚʘʣʠ ʩʪʨʫʸʡ ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʳ, ʦʧʦʣʘʩʢʠʚʘʣʠ ʪʨʝʤʷ 

ʩʤʝʥʘʤʠ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ ʠ ʚʳʩʫʰʠʚʘʣʠ. 

 ʇʨʝʧʘʨʘʪʳ ʧʨʦʩʤʘʪʨʠʚʘʣʠ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ ʤʘʨʢʠ "AxioImager A1" (Karl Zeiss) ʩ ʮʠʬʨʦʚʦʡ ʮʚʝʪʥʦʡ 

ʬʦʪʦʢʘʤʝʨʦʡ "ProgRes CFscan" ʚ ʩʦʩʪʘʚʝ ʢʦʤʧʣʝʢʩʘ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʘʥʘʣʠʟʘ ʠ ʨʝʛʠʩʪʨʘʮʠʠ ʧʦʢʘʟʘʪʝʣʝʡ çɺʠʜʝʦʊʝʩʊ-ʄʦʨʬʦʣʦʛʠʷè (ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛ, çɺʠʜʝʦʊʝʩʊè).  

ʄʠʢʨʦʩʢʦʧʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʢʣʝʪʦʢ ʚʳʧʦʣʥʷʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʧʨʠʥʮʠʧʘʤʠ. ɼʣʷ 

ʘʥʘʣʠʟʘ ʚʳʙʠʨʘʣʠ ʪʘʢʠʝ ʫʯʘʩʪʢʠ ʤʘʟʢʘ, ʥʘ ʢʦʪʦʨʳʭ ʵʨʠʪʨʦʮʠʪʳ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʙʝʟ ʥʘʣʦʞʝʥʠʷ ʜʨʫʛ ʥʘ ʜʨʫʛʘ. 

ʄʠʢʨʦʷʜʨʘʤʠ ʩʯʠʪʘʣʠ ʭʨʦʤʘʪʠʥʦʚʳʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʝ ʩʣʝʜʫʶʱʠʤ ʫʩʣʦʚʠʷʤ: 1) ʨʘʟʤʝʨ 

ʤʠʢʨʦʷʜʨʘ ʥʝ ʜʦʣʞʝʥ ʧʨʝʚʳʰʘʪʴ 1/5 ʨʘʟʤʝʨʘ ʷʜʨʘ ʵʪʦʛʦ ʵʨʠʪʨʦʮʠʪʘ; 2) ʤʠʢʨʦʷʜʨʘ ʜʦʣʞʥʳ ʙʳʪʴ ʯʸʪʢʦ 

ʦʪʜʝʣʝʥʳ ʦʪ ʦʩʥʦʚʥʦʛʦ ʷʜʨʘ; 3) ʤʠʢʨʦʷʜʨʦ ʜʦʣʞʥʦ ʥʘʭʦʜʠʪʴʩʷ ʚ ʪʦʡ ʞʝ ʧʣʦʩʢʦʩʪʠ, ʯʪʦ ʠ ʦʩʥʦʚʥʦʝ ʷʜʨʦ ʠ 

ʝʛʦ ʦʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ ʥʝ ʜʦʣʞʥʘ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʦʩʥʦʚʥʦʛʦ ʷʜʝʨʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ.  
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ʈʠʩʫʥʦʢ ï ʕʨʠʪʨʦʮʠʪʳ ʢʘʨʧʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʘʥʦʤʘʣʠʷʤʠ ʷʜʝʨ: ʘ ï ʥʦʨʤʘʣʴʥʦʝ ʷʜʨʦ; ʙ ï ʤʠʢʨʦʷʜʨʦ; 

 ʚ ï ʜʚʫʷʜʝʨʥʳʡ ʵʨʠʪʨʦʮʠʪ; ʛ ï ʘʤʠʪʦʟ; ʜ ï blebbed (ʧʫʟʳʨʷʱʝʝʩʷ) ʷʜʨʦ; ʝ ï lobed (ʣʦʧʘʩʪʥʦʝ) ʷʜʨʦ;  

ʞ ï notched (ʟʘʟʫʙʨʝʥʥʦʝ) ʷʜʨʦ. 

 

ʄʠʢʨʦʷʜʨʘ, ʨʘʟʤʝʨ ʢʦʪʦʨʳʭ ʧʨʠʙʣʠʞʘʣʩʷ ʙʳ ʢ 1/5 ʨʘʟʤʝʨʘ ʷʜʨʘ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʩʪʨʝʯʘʣʠʩʴ. 

ʆʙʳʯʥʦ ʨʘʟʤʝʨ ʦʙʥʘʨʫʞʠʚʘʝʤʳʭ ʤʠʢʨʦʷʜʝʨ ʥʝ ʧʨʝʚʳʰʘʣ 1/10 ʨʘʟʤʝʨʘ ʢʣʝʪʦʯʥʦʛʦ ʷʜʨʘ. 

ʇʦʤʠʤʦ ʤʠʢʨʦʷʜʝʨ ʧʨʠ ʘʥʘʣʠʟʝ ʬʠʢʩʠʨʦʚʘʣʠ ʢʣʝʪʢʠ ʩ ʥʘʨʫʰʝʥʥʦʡ ʤʦʨʬʦʣʦʛʠʝʡ ʷʜʝʨ [10, ʩ.1054; 13, 

ʩ.58; 17, ʩ.499 ]. ʉʨʝʜʠ ʘʥʦʤʘʣʠʡ ʢʣʝʪʦʯʥʳʭ ʷʜʝʨ ʚʳʜʝʣʷʣʠ ʩʣʝʜʫʶʱʠʝ: 

ï ʧʫʟʳʨʷʱʠʝʩʷ (blebbed) ʷʜʨʘ, ʠʤʝʶʱʠʝ ʦʜʥʦ ʠʣʠ, ʯʘʱʝ, ʥʝʩʢʦʣʴʢʦ ʥʝʙʦʣʴʰʠʭ ʚʳʧʷʯʠʚʘʥʠʡ ʷʜʝʨʥʦʡ 

ʦʙʦʣʦʯʢʠ, ʩʦʜʝʨʞʘʱʠʭ ʭʨʦʤʘʪʠʥ. 

ï ʣʦʧʘʩʪʥʳʝ (lobed) ʷʜʨʘ ʩ ʚʳʧʷʯʠʚʘʥʠʷʤʠ ʙʦʣʴʰʦʛʦ ʨʘʟʤʝʨʘ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʤʦʛʣʠ ʥʝʩʪʠ 

ʦʜʥʦ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʚʳʧʷʯʠʚʘʥʠʡ (çʣʝʧʝʩʪʢʦʚè) ʤʝʥʴʰʝʛʦ ʨʘʟʤʝʨʘ. 

ï ʟʘʟʫʙʨʝʥʥʳʝ (notched) ʷʜʨʘ, ʫ ʢʦʪʦʨʳʭ ʷʜʝʨʥʘʷ ʦʙʦʣʦʯʢʘ ʠʤʝʣʘ ʦʩʪʨʦʢʦʥʝʯʥʫʶ çʚʤʷʪʠʥʫè, 

ï ʜʚʫʷʜʝʨʥʳʝ ʢʣʝʪʢʠ (binuclei), ʠʤʝʶʱʠʝ ʜʚʘ ʷʜʨʘ, ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʨʘʚʥʳʭ ʨʘʟʤʝʨʦʚ ʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʢʨʘʰʠʚʘʥʠʷ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʧʨʝʜʝʣʘʭ ʮʠʪʦʧʣʘʟʤʳ ʦʜʥʦʡ ʢʣʝʪʢʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ 

ʦʙʦʩʦʙʣʝʥʥʦ ʦʪ ʜʨʫʛʠʭ ʵʨʠʪʨʦʮʠʪʦʚ. 

ï ʷʜʨʘ ʚ ʩʪʘʜʠʠ ʘʤʠʪʦʪʠʯʝʩʢʦʛʦ ʜʝʣʝʥʠʷ, ʤʦʨʬʦʣʦʛʠʷ ʢʦʪʦʨʳʭ ʯʸʪʢʦ ʫʢʘʟʳʚʘʣʘ ʥʘ ʧʨʦʪʝʢʘʶʱʠʡ 

ʧʨʦʮʝʩʩ ʘʤʠʪʦʪʠʯʝʩʢʦʛʦ ʜʝʣʝʥʠʷ. ʊʘʢʠʝ ʷʜʨʘ ʦʙʳʯʥʦ ʠʤʝʶʪ ʛʘʥʪʝʣʝʦʙʨʘʟʥʫʶ ʬʦʨʤʫ. 

ɺ ʜʚʫʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʨʳʙ ʤʘʢʩʠʤʘʣʴʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʭʨʦʤʘ ʦʙʥʘʨʫʞʠʣʠ 

ʧʦ ʦʜʥʦʡ ʧʦʛʠʙʰʝʡ ʨʳʙʝ. ʏʪʦʙʳ ʫʨʘʚʥʷʪʴ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʨʳʙ ʚ ʢʘʞʜʦʡ ʠʟ ʜʚʫʭ 

ʧʦʚʪʦʨʥʦʩʪʝʡ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʧʦ 3 ʨʳʙʳ ʠʟ 4. ɺ ʤʘʟʢʝ ʢʘʞʜʦʡ ʠʟ 6 ʨʳʙ ʧʨʦʩʤʘʪʨʠʚʘʣʠ ʥʝ 

ʤʝʥʝʝ 3000 ʵʨʠʪʨʦʮʠʪʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʘʩʪʦʪʫ ʘʥʦʤʘʣʠʡ ʚ ʢʘʞʜʦʤ ʚʘʨʠʘʥʪʝ ʦʧʳʪʘ ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦʩʣʝ 

ʘʥʘʣʠʟʘ ʥʝ ʤʝʥʝʝ 18000 ʢʣʝʪʦʢ. 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʚ ʯʘʩʪʦʪʘʭ ʥʘʨʫʰʝʥʠʡ ʤʝʞʜʫ ʢʦʥʪʨʦʣʝʤ ʠ ʨʘʟʣʠʯʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ ʦʧʳʪʘ 

ʦʧʨʝʜʝʣʷʣʠ ʧʨʠ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ ʈÒ0,05 ʧʦʩʣʝ ű-ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʯʘʩʪʦʪ ʘʥʦʤʘʣʠʡ [9, ʩ. 166-169]. ɺʩʝ 

ʨʘʩʯʸʪʳ ʙʳʣʠ ʨʝʘʣʠʟʦʚʘʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʝʢʪʨʦʥʥʳʭ ʪʘʙʣʠʮ MS Excel. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ  

ɺʘʞʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʦʡ, ʧʦʨʦʞʜʸʥʥʦʡ ʪʝʭʥʦʛʝʥʝʟʦʤ, ʷʚʣʷʝʪʩʷ ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʪʷʞʸʣʳʤʠ ʤʝʪʘʣʣʘʤʠ. ʄʥʦʛʠʝ ʪʷʞʸʣʳʝ ʤʝʪʘʣʣʳ ʚ ʤʠʢʨʦʢʦʣʠʯʝʩʪʚʘʭ ʥʝʦʙʭʦʜʠʤʳ ʦʨʛʘʥʠʟʤʘʤ, 

ʧʦʩʢʦʣʴʢʫ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʨʘʟʣʠʯʥʳʭ ʧʦʣʠʧʝʧʪʠʜʦʚ (ʚ ʪʦʤ ʯʠʩʣʝ ï ʬʝʨʤʝʥʪʦʚ), ʧʦʣʠʥʫʢʣʝʦʪʠʜʦʚ ʠ 

ʩʦʝʜʠʥʝʥʠʡ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʢʣʘʩʩʦʚ. ʇʦʩʪʫʧʣʝʥʠʝ ʚ ʦʨʛʘʥʠʟʤ ʥʝʢʦʪʦʨʳʭ ʪʷʞʸʣʳʭ ʤʝʪʘʣʣʦʚ (Cd, Zn, Hg, 

Cu, Hg, Au) ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʠʥʪʝʥʩʠʚʥʳʤ ʩʠʥʪʝʟʦʤ ʦʩʦʙʳʭ ʙʝʣʢʦʚ ʤʝʪʘʣʣʦʪʠʦʥʝʠʥʦʚ ï 

ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʝʣʢʦʚ, ʢʦʪʦʨʳʝ ʠʛʨʘʶʪ ʦʧʨʝʜʝʣʸʥʥʫʶ ʨʦʣʴ ʚ ʪʨʘʥʩʤʝʤʙʨʘʥʥʦʤ ʧʝʨʝʥʦʩʝ, ʘ ʪʘʢʞʝ 

ʩʥʠʞʝʥʠʠ ʪʦʢʩʠʯʥʳʭ ʩʚʦʡʩʪʚ ʪʷʞʸʣʳʭ ʤʝʪʘʣʣʦʚ [8, ʩ.114; 20, ʩ.629]. ʏʨʝʟʚʳʯʘʡʥʦ ʠʥʪʝʨʝʩʥʘ ʛʠʧʦʪʝʟʘ ɻ.ʅ. 

ʇʝʪʨʘʢʦʚʠʯ ʦ ʨʦʣʠ ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʦʚ ʚ ʦʨʛʘʥʠʟʤʝ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʤʦʣʝʢʫʣʳ ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʦʚ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʴʝʟʦʢʨʠʩʪʘʣʣʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʫʪʸʤ ʠʥʜʫʢʮʠʠ ʧʨʠʥʠʤʘʪʴ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʚʦʣʥʳ 

ʠ ʠʥʜʫʮʠʨʦʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʠʤʧʫʣʴʩʳ [6, ʩ.30]. ʇʦʩʨʝʜʩʪʚʦʤ ʯʝʨʝʜʦʚʘʥʠʷ ʚʥʝʰʥʠʭ ʠ 

ʚʥʫʪʨʝʥʥʠʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠʤʧʫʣʴʩʦʚ ʪʘʢʠʝ ʤʦʣʝʢʫʣʳ-ʧʴʝʟʦʢʨʠʩʪʘʣʣʳ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʧʨʠʸʤʦ-
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ʧʝʨʝʜʘʶʱʠʤʠ ʠʥʬʦʨʤʘʮʠʶ ʫʩʪʨʦʡʩʪʚʘʤʠ. ɽʩʣʠ ʵʪʘ ʛʠʧʦʪʝʟʘ ʚʝʨʥʘ, ʪʦ ʟʥʘʯʝʥʠʝ ʤʝʪʘʣʣʦʚ ʜʣʷ ʛʦʤʝʦʩʪʘʟʘ 

ʞʠʚʳʭ ʩʠʩʪʝʤ ʩʫʱʝʩʪʚʝʥʥʦ ʚʦʟʨʘʩʪʘʝʪ. ʄʝʪʘʙʦʣʠʟʤ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʛʝʥʝʪʠʯʝʩʢʠʤ 

ʢʦʥʪʨʦʣʝʤ [5, 121-167]. ʋ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ ʠʟʚʝʩʪʥʳ ʤʫʪʘʮʠʠ, ʥʘʨʫʰʘʶʱʠʝ ʪʨʘʥʩʧʦʨʪ ʤʘʛʥʠʷ, 

ʞʝʣʝʟʘ, ʢʦʙʘʣʴʪʘ, ʭʨʦʤʘ, ʩʝʣʝʥʘ, ʤʦʣʠʙʜʝʥʘ ʠ ʢʘʜʤʠʷ [11, ʩ. 180-199]. 

ʆʜʥʠʤ ʠʟ ʪʷʞʸʣʳʭ ʤʝʪʘʣʣʦʚ, ʟʘʛʨʷʟʥʷʶʱʠʭ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʷʚʣʷʝʪʩʷ ʭʨʦʤ. ʕʪʦʪ ʤʝʪʘʣʣ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʨʝʤʷ ʩʪʝʧʝʥʷʤʠ ʦʢʠʩʣʝʥʠʷ: 2, 3 ʠ 6. ʊʨʸʭʚʘʣʝʥʪʥʳʡ ʭʨʦʤ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʠʪʘʥʠʠ 

ʞʠʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝʢʘ, ʫʯʘʩʪʚʫʷ ʚ ʤʝʪʘʙʦʣʠʟʤʝ ʛʣʶʢʦʟʳ. ʐʝʩʪʠʚʘʣʝʥʪʥʳʡ ʭʨʦʤ ʭʠʤʠʯʝʩʢʠ ʤʝʥʝʝ ʩʪʘʙʠʣʝʥ 

ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʙʦʣʝʝ ʨʝʘʢʪʠʚʝʥ, ʪʦʢʩʠʯʝʥ, ʤʫʪʘʛʝʥʝʥ ʠ ʢʘʥʮʝʨʦʛʝʥʝʥ. ʅʦʨʤʘʪʠʚ ɺʆɿ ʜʣʷ ʰʝʩʪʠʚʘʣʝʥʪʥʦʛʦ 

ʭʨʦʤʘ ʚ ʧʠʪʴʝʚʦʡ ʚʦʜʝ ï 50 ʤʢʛ/ʣ. 

ʊʦʢʩʠʯʥʦʩʪʴ ʜʣʷ ʨʳʙ ʨʘʩʪʚʦʨʸʥʥʦʛʦ ʚ ʚʦʜʝ ʭʨʦʤʘ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʦʙʳʯʥʦ 

ʨʘʟʜʝʣʷʶʪ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: ʙʠʦʪʠʯʝʩʢʠʝ ʠ ʘʙʠʦʪʠʯʝʩʢʠʝ. ʂ ʙʠʦʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ ʦʪʥʦʩʷʪ ʚʠʜʦʚʫʶ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʨʳʙ, ʚʦʟʨʘʩʪ ʨʳʙ ʠ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʤʦʣʦʜʠ. ʉʨʝʜʠ ʘʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʧʨʝʞʜʝ ʚʩʝʛʦ, 

ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʢʦʥʮʝʥʪʨʘʮʠʶ ʠ ʩʪʝʧʝʥʴ ʦʢʠʩʣʝʥʠʷ ʩʘʤʦʛʦ ʭʨʦʤʘ, ʘ ʪʘʢʞʝ ʩʦʣʸʥʦʩʪʴ, ʞʸʩʪʢʦʩʪʴ, 

ʪʝʤʧʝʨʘʪʫʨʫ ʠ ʨʅ ʚʦʜʳ. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʨʘʩʪʚʦʨʘʤ ʭʨʦʤʘ ʨʳʙ ʧʷʪʠ ʨʘʟʣʠʯʥʳʭ 

ʚʠʜʦʚ (ʨʘʜʫʞʥʘʷ ʬʦʨʝʣʴ, ʧʣʦʪʚʘ, ʦʢʫʥʴ, ʝʣʝʮ ʠ ʪʨʸʭʠʛʣʘʷ ʢʦʨʶʰʢʘ) ʧʦʢʘʟʘʣ, ʯʪʦ ʨʘʜʫʞʥʘʷ ʬʦʨʝʣʴ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʯʝʪʳʨʴʤʷ ʚʠʜʘʤʠ ʯʫʚʩʪʚʠʪʝʣʴʥʝʝ ʚ 1,2-2,5 ʨʘʟʘ [12, ʩ. 477]. 

ʇʦʣʫʣʝʪʘʣʴʥʦʡ ʜʦʟʦʡ ʙʠʭʨʦʤʘʪʘ ʥʘʪʨʠʷ (Na2Cr2O7) ʜʣʷ ʟʦʣʦʪʳʭ ʨʳʙʦʢ (Carassius auratus) ʧʨʠ 96-

ʯʘʩʦʚʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʦʢʘʟʘʣʘʩʴ ʢʦʥʮʝʥʪʨʘʮʠʷ 85,7 Ñ 4 ppm [21, ʩ. 45-49]. ɹʣʠʟʢʠʡ ʨʦʜʩʪʚʝʥʥʠʢ ʟʦʣʦʪʳʭ 

ʨʳʙʦʢ ï ʢʘʨʧ ʦʢʘʟʘʣʩʷ ʙʦʣʝʝ ʨʝʟʠʩʪʝʥʪʥʳʤ ʢ ʪʦʢʩʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʙʠʭʨʦʤʘʪʘ ʢʘʣʠʷ. ɼʣʷ ʥʝʛʦ 

ʧʦʣʫʣʝʪʘʣʴʥʦʡ ʜʦʟʦʡ ʧʨʠ 96-ʯʘʩʦʚʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʦʢʘʟʘʣʘʩʴ ʢʦʥʮʝʥʪʨʘʮʠʷ ï 375,8 ʤʛ/ʣ [16, ʩ. 458]. ɼʣʷ 

ʜʨʫʛʠʭ ʚʠʜʦʚ ʨʳʙ ʧʦʣʫʣʝʪʘʣʴʥʳʝ ʜʦʟʳ ʙʠʭʨʦʤʘʪʘ ʢʘʣʠʷ ʥʠʞʝ ï ʜʣʷ ʪʨʦʧʠʯʝʩʢʦʡ ʨʳʙʢʠ ʟʤʝʝʛʦʣʦʚʘ (Channa 

punctatus) ï 61,8 ʤʛ/ʣ [15, ʩ. 2], ʜʣʷ ʙʦʣʴʰʦʛʦ ʠʥʜʠʡʩʢʦʛʦ ʢʘʨʧʘ (Labeo rohita) ï 118 ʤʛ/ʣ [19, ʩ. 2],  

ʋʩʪʘʥʦʚʣʝʥʘ ʤʫʪʘʛʝʥʥʦʩʪʴ ʩʦʝʜʠʥʝʥʠʡ ʭʨʦʤʘ ʜʣʷ ʨʳʙ [14, ʩ. 80]. ʅʝʜʝʣʴʥʦʝ ʧʨʝʙʳʚʘʥʠʝ ʟʦʣʦʪʳʭ 

ʨʳʙʦʢ ʚ ʚʦʜʝ ʩ ʙʠʭʨʦʤʘʪʦʤ ʥʘʪʨʠʷ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʨʘʚʥʦʡ 5% (4,28 ppm,) ʦʪ 96-ʯʘʩʦʚʦʡ ʃɼ50 (85,7 ppm) 

ʚʳʟʳʚʘʣʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦʝ ʧʦʚʳʰʝʥʠʝ ʯʘʩʪʦʪ ʧʦʚʨʝʞʜʝʥʠʡ ɼʅʂ ʚ ʢʣʝʪʢʘʭ ʧʝʯʝʥʠ ʠ ʧʦʯʝʢ. 

ʇʦʚʳʰʝʥʥʳʝ ʯʘʩʪʦʪʳ ʧʦʚʨʝʞʜʝʥʠʡ ɼʅʂ ʥʘʙʣʶʜʘʣʠ ʧʦʩʣʝ ʥʝʜʝʣʴʥʦʛʦ ʠ 2-ʥʝʜʝʣʴʥʦʛʦ ʧʨʝʙʳʚʘʥʠʷ ʚ ʚʦʜʝ ʩ 

ʪʘʢʠʤ ʞʝ ʩʦʜʝʨʞʘʥʠʝʤ ʙʠʭʨʦʤʘʪʘ ʥʘʪʨʠʷ. ɹʦʣʝʝ ʚʳʩʦʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʙʠʭʨʦʤʘʪʘ ʥʘʪʨʠʷ ʚ ʚʦʜʝ, ʨʘʚʥʘʷ 

10% (8,57 ppm) ʦʪ 96-ʯʘʩʦʚʦʡ ʃɼ50, (85,7 ppm) ʚʳʟʳʚʘʣʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦʝ ʧʦʚʳʰʝʥʠʝ ʯʘʩʪʦʪ 

ʧʦʚʨʝʞʜʝʥʠʡ ɼʅʂ ʚ ʢʣʝʪʢʘʭ ʧʝʯʝʥʠ ʠ ʧʦʯʝʢ ʟʦʣʦʪʳʭ ʨʳʙʦʢ ʠ ʧʦʩʣʝ ʥʝʜʝʣʴʥʦʛʦ, ʠ ʧʦʩʣʝ ʜʚʫʭʥʝʜʝʣʴʥʦʛʦ 

ʧʨʝʙʳʚʘʥʠʷ ʚ ʨʘʩʪʚʦʨʝ [21, ʩ. 49]. 

ɸʥʘʣʠʟ ʯʘʩʪʦʪʳ ʢʣʝʪʦʢ ʩ ʤʠʢʨʦʷʜʨʘʤʠ ʷʚʣʷʝʪʩʷ ʧʨʠʟʥʘʥʥʳʤ ʤʝʪʦʜʦʤ ʠʟʫʯʝʥʠʷ ʤʫʪʘʛʝʥʝʟʘ ʢʘʢ ʚ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ [2, ʩ. 68-70; 3, ʩ. 200-237], ʪʘʢ ʠ ʚ ʧʨʠʨʦʜʥʳʭ ʧʦʧʫʣʷʮʠʷʭ [1, ʩ.1000]. ʊʝʩʪ 

ʧʨʠʟʥʘʥ ɺʆɿ ʠ ʚʢʣʶʯʸʥ ʚ çʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʢʨʘʪʢʦʩʨʦʯʥʳʤ ʪʝʩʪʘʤ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʤʫʪʘʛʝʥʥʳʭ ʠ 

ʢʘʥʮʝʨʦʛʝʥʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚè [7, ʩ. 108-124]. ɸʥʘʣʠʟ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʨʘʙʦʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʝ 

ʩʫʱʝʩʪʚʫʝʪ ʦʙʱʝʧʨʠʥʷʪʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʩʦʣʝʡ ʤʝʪʘʣʣʦʚ ʥʘ ʨʳʙ. 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʩʪʚʦʨʦʚ ʠʩʩʣʝʜʫʝʤʳʭ ʤʝʪʘʣʣʦʚ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 6 ʯʘʩʦʚ ʜʦ 7 ʩʫʪʦʢ [18, ʩ.37]. 

ʄʳ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʛʝʥʦʪʦʢʩʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ 24-ʯʘʩʦʚʦʡ ʵʢʩʧʦʟʠʮʠʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʤʘʟʢʦʚ ʢʨʦʚʠ ʢʘʨʧʦʚ ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʭʨʦʤʘ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. ʊʘʢ ʢʘʢ ʦʙʲʸʤʳ ʚʳʙʦʨʦʢ ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʜʦʩʪʘʪʦʯʥʦ 

ʙʦʣʴʰʠʝ, ʪʦ ʜʦʚʝʨʠʪʝʣʴʥʳʝ ʛʨʘʥʠʮʳ ʜʣʷ ʚʳʯʠʩʣʝʥʥʳʭ ʯʘʩʪʦʪ ʙʳʣʠ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʥʠʞʝ Ñ0,001% ʠ 

ʧʦʵʪʦʤʫ, ʯʪʦʙʳ ʥʝ ʟʘʛʨʦʤʦʞʜʘʪʴ ʪʘʙʣʠʮʫ, ʚ ʥʝʡ ʥʝ ʧʨʠʚʝʜʝʥʳ. 

ʊʘʙʣʠʮʘ 2 

ʈʝʟʫʣʴʪʘʪʳ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʵʨʠʪʨʦʮʠʪʦʚ ʢʘʨʧʦʚ ʧʦʩʣʝ ʩʫʪʦʯʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʩʝʤʠ ʨʘʟʣʠʯʥʳʭ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʭʨʦʤʘ (ʚʝʨʭʥʷʷ ʩʪʨʦʢʘ ï ʘʙʩʦʣʶʪʥʳʝ ʢʦʣʠʯʝʩʪʚʘ, ʥʠʞʥʷʷ ʩʪʨʦʢʘ ï ʯʘʩʪʦʪʳ (ʚ %). 
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* ï ʟʚʸʟʜʦʯʢʦʡ ʦʪʤʝʯʝʥʳ ʯʘʩʪʦʪʳ, ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦ ʦʪʣʠʯʘʶʱʠʝʩʷ ʦʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʚʝʣʠʯʠʥʳ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ (PÒ0,05); ʜʦʚʝʨʠʪʝʣʴʥʳʝ ʛʨʘʥʠʮʳ ʨʘʩʩʯʠʪʘʥʥʳʭ ʯʘʩʪʦʪ ʚʦ ʚʩʝʭ 

ʚʘʨʠʘʥʪʘʭ ʤʝʥʴʰʝ Ñ0,001%. 

 

ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʭʨʦʤʘ ʩ 0 ʜʦ 0,25 ʤʛ/ʣ ʚ ʩʨʝʜʝ ʦʙʠʪʘʥʠʷ ʨʳʙ, ʯʘʩʪʦʪʘ ʢʣʝʪʦʢ ʩ 

ʤʠʢʨʦʷʜʨʘʤʠ ʧʦʩʪʝʧʝʥʥʦ ʚʦʟʨʘʩʪʘʝʪ ʩ 0,47% ʚ ʢʦʥʪʨʦʣʝ ʜʦ 0,62% ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 0,20 ʠ 0,25 ʤʛ/ʣ ʠ, 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ ʜʦ 0,61% ʚ ʚʘʨʠʘʥʪʝ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ (0,40 ʤʛ/ʣ) ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʭʨʦʤʘ.  

ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʯʘʩʪʦʪʳ ʢʣʝʪʦʢ ʩ ʤʠʢʨʦʷʜʨʘʤʠ ʥʘʙʣʶʜʘʝʪʩʷ ʪʦʣʴʢʦ ʫ ʨʳʙ, 

ʧʦʜʚʝʨʛʥʫʪʳʭ ʚʦʟʜʝʡʩʪʚʠʶ ʠʦʥʦʚ ʭʨʦʤʘ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 0,20 ʠ 0,25 ʤʛ/ʣ. ʉʥʠʞʝʥʠʝ ʯʘʩʪʦʪʳ ʢʣʝʪʦʢ ʩ 

ʤʠʢʨʦʷʜʨʘʤʠ ʚ ʚʘʨʠʘʥʪʝ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʵʪʦʤʫ ʩʥʠʞʝʥʠʶ ʦʪʩʫʪʩʪʚʠʝ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʣʠʯʠʡ ʯʘʩʪʦʪʳ ʢʣʝʪʦʢ ʩ ʤʠʢʨʦʷʜʨʘʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ 

ʚʦʟʤʦʞʥʳʤ ʩʥʠʞʝʥʠʝʤ ʯʘʩʪʦʪʳ ʤʠʪʦʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʢʣʝʪʦʢ, ʧʦʜʚʝʨʛʰʠʭʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʭʨʦʤʘ ʚ 

ʩʪʦʣʴ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʦʥʦʚ ʭʨʦʤʘ ʚ ʚʦʜʝ ʜʦ ʚʝʣʠʯʠʥʳ, 

ʨʘʚʥʦʡ 4 ʧʠʪʴʝʚʳʤ ʇɼʂ (0,20 ʤʛ/ʣ) ʚʳʟʳʚʘʝʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʯʘʩʪʦʪʳ 

ʠʥʜʫʮʠʨʦʚʘʥʥʳʭ ʤʠʢʨʦʷʜʝʨ ʚ ʢʣʝʪʢʘʭ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʢʘʨʧʦʚ. ʂʦʥʮʝʥʪʨʘʮʠʠ ʭʨʦʤʘ, ʨʘʚʥʳʝ 8 

ʧʠʪʴʝʚʳʤ ʇɼʂ, ʚʦʟʤʦʞʥʦ, ʠʥʛʠʙʠʨʫʶʪ ʤʠʪʦʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʢʨʦʚʝʪʚʦʨʥʳʭ ʢʣʝʪʦʢ. 

ʏʘʩʪʦʪʘ ʜʚʫʷʜʝʨʥʳʭ ʢʣʝʪʦʢ ʧʨʠ ʚʦʟʨʘʩʪʘʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʦʥʦʚ ʭʨʦʤʘ ʚ ʚʦʜʝ ʦʪ 0 (ʢʦʥʪʨʦʣʴ) ʜʦ 

0,40 ʤʛ/ʣ ʚʦʟʨʘʩʪʘʣʘ ʦʪ 0,08% (ʚ ʢʦʥʪʨʦʣʝ) ʜʦ 0,45%. ʈʝʟʢʦʝ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʯʘʩʪʦʪʳ ʜʚʫʷʜʝʨʥʳʭ ʢʣʝʪʦʢ ʦʙʥʘʨʫʞʠʚʘʣʦʩʴ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʠʦʥʦʚ ʭʨʦʤʘ 0,15 ʤʛ/ʣ ʠ ʙʦʣʝʝ. ʕʪʦʪ ʬʘʢʪ 

ʤʦʞʝʪ ʙʳʪʴ ʢʦʩʚʝʥʥʳʤ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʥʘʨʫʰʝʥʠʷ ʠʦʥʘʤʠ ʭʨʦʤʘ ʧʨʦʮʝʩʩʦʚ ʤʠʪʦʪʠʯʝʩʢʦʛʦ ʜʝʣʝʥʠʷ 

ʢʣʝʪʦʢ. 

ɽʱʸ ʦʜʥʠʤ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʥʘʨʫʰʝʥʠʷ ʰʝʩʪʠʚʘʣʝʥʪʥʳʤ ʭʨʦʤʦʤ ʧʨʦʮʝʩʩʦʚ ʤʠʪʦʟʘ ʷʚʣʷʶʪʩʷ 

ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʯʘʩʪʦʪ ʘʤʠʪʦʪʠʯʝʩʢʠ ʜʝʣʷʱʠʭʩʷ ʢʣʝʪʦʢ. ʀʟ ʧʨʠʚʝʜʸʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 2 ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ, 

ʯʪʦ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʭʨʦʤʘ ʚ ʩʨʝʜʝ ʦʙʠʪʘʥʠʷ ʦʪ 0 ʜʦ 0,25 ʤʛ/ʣ ʯʘʩʪʦʪʘ ʘʤʠʪʦʟʦʚ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ 0,06% ʜʦ 0,26%, ʪ.ʝ. ʚ 4,3 ʨʘʟʘ. ʈʦʩʪ ʯʘʩʪʦʪʳ ʘʤʠʪʦʪʠʯʝʩʢʠ ʜʝʣʷʱʠʭʩʷ ʢʣʝʪʦʢ ʩʪʘʥʦʚʠʪʩʷ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʤ ʫʞʝ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʦʥʦʚ ʭʨʦʤʘ 0,05 ʤʛ/ʣ. ʏʘʩʪʦʪʘ ʘʤʠʪʦʟʦʚ ʧʨʠ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ (0,40 ʤʛ/ʣ) ʥʝʩʢʦʣʴʢʦ ʩʥʠʞʘʝʪʩʷ (ʜʦ 0,20%), ʚʝʨʦʷʪʥʦ, ʠʟ-ʟʘ 

ʪʦʢʩʠʯʝʩʢʦʛʦ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʚʘʞʥʳʭ ʧʨʦʮʝʩʩʦʚ ʤʝʪʘʙʦʣʠʟʤʘ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʭ ʤʠʪʦʪʠʯʝʩʢʦʝ ʜʝʣʝʥʠʝ 

ʢʣʝʪʦʢ. ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʦʪ ʢʦʥʪʨʦʣʷ ʧʨʠ ʵʪʦʤ ʩʦʭʨʘʥʷʶʪʩʷ.  

çʇʫʟʳʨʷʱʠʝʩʷ ʷʜʨʘè (blebbed nuclei) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʦʨʬʦʣʦʛʠʯʝʩʢʫʶ ʘʥʦʤʘʣʠʶ ʠʥʪʝʨʬʘʟʥʦʛʦ 

ʷʜʨʘ, ʧʨʦʷʚʣʷʶʱʫʶʩʷ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʥʘ ʷʜʝʨʥʦʡ ʦʙʦʣʦʯʢʝ ʩʪʨʫʢʪʫʨ, ʥʘʧʦʤʠʥʘʶʱʠʭ ʧʫʟʳʨʠ, ʟʘʧʦʣʥʝʥʥʳʝ 

ʭʨʦʤʘʪʠʥʦʚʳʤ ʤʘʪʝʨʠʘʣʦʤ. ʈʝʟʫʣʴʪʘʪʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʭʨʦʤʘ. ʏʘʩʪʦʪʘ ʢʣʝʪʦʢ ʩ ʪʘʢʠʤʠ ʷʜʨʘʤʠ 

ʜʝʩʷʪʠʢʨʘʪʥʦ ʚʦʟʨʘʩʪʘʝʪ ʩ 0,005% ʚ ʢʦʥʪʨʦʣʝ ʜʦ 0,05% ï ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʦʥʦʚ ʭʨʦʤʘ 0,001ʤʛ/ʣ. ʇʨʠ 

ʜʘʣʴʥʝʡʰʝʤ ʧʦʚʳʰʝʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʦʥʦʚ ʤʝʪʘʣʣʘ, ʯʘʩʪʦʪʘ ʧʫʟʳʨʷʱʠʭʩʷ ʷʜʝʨ ʧʦʩʪʝʧʝʥʥʦ ʚʦʟʨʘʩʪʘʝʪ, 

ʜʦʩʪʠʛʘʷ 0,40% ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʭʨʦʤʘ 0,40 ʤʛ/ʣ. ʇʦʵʪʦʤʫ ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʚʦʟʜʝʡʩʪʚʠʷ ʭʨʦʤʘ ʨʘʟʣʠʯʠʷ 

ʠʥʜʫʮʠʨʫʝʤʳʭ ʠʤ ʯʘʩʪʦʪ çʧʫʟʳʨʷʱʠʭʩʷè ʷʜʝʨ ʦʪ ʯʘʩʪʦʪʳ ʘʥʦʤʘʣʠʡ ʚ ʢʦʥʪʨʦʣʝ ʙʳʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʜʦʩʪʦʚʝʨʥʳʤʠ. 
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ʃʦʧʘʩʪʥʳʝ ʷʜʨʘ (lobed nuclei) ʷʚʣʷʶʪʩʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʘʥʦʤʘʣʠʝʡ ʷʜʨʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ ʩʦʙʦʡ 

ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʳʝ ʚʳʧʷʯʠʚʘʥʠʷ ʢʘʨʠʦʧʣʘʟʤʳ. ʏʘʩʪʦʪʘ ʵʪʠʭ ʘʥʦʤʘʣʠʡ ʚ ʢʨʦʚʠ ʢʦʥʪʨʦʣʴʥʳʭ ʨʳʙ ʙʳʣʘ 

ʨʘʚʥʦʡ 0,02%. ʇʨʠ ʩʦʜʝʨʞʘʥʠʠ ʨʳʙ ʚ ʚʦʜʝ ʩ ʠʦʥʘʤʠ ʭʨʦʤʘ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʚʥʦʡ ʨʳʙʦʚʦʜʥʦʡ ʇɼʂ (0,001 

ʤʛ/ʣ) ʧʦʚʳʰʝʥʠʝ ʯʘʩʪʦʪʳ ʜʘʥʥʦʡ ʘʥʦʤʘʣʠʠ ʙʳʣʦ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝʜʦʩʪʦʚʝʨʥʳʤ. ʆʜʥʘʢʦ 

ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʭʨʦʤʘ ʜʦ ʚʝʣʠʯʠʥʳ ʨʘʚʥʦʡ ʧʠʪʴʝʚʦʡ ʇɼʂ (0,005 ʤʛ/ʣ), ʯʘʩʪʦʪʘ ʣʦʧʘʩʪʥʳʭ 

ʷʜʝʨ ʚʦʟʨʘʩʪʘʝʪ ʚ 3,5 ʨʘʟʘ ʠ ʩʪʘʥʦʚʠʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦʡ. ʋʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʦʥʦʚ ʭʨʦʤʘ 

ʚ ʚʦʜʝ ʧʨʠʚʦʜʠʪ ʢ ʜʘʣʴʥʝʡʰʝʤʫ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦʤʫ ʧʦʚʳʰʝʥʠʶ ʯʘʩʪʦʪ ʣʦʧʘʩʪʥʳʭ ʷʜʝʨ ʚʧʣʦʪʴ 

ʜʦ 0,49% ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʭʨʦʤʘ ʚ 0,40 ʤʛ/ʣ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʜʝʨʞʘʥʠʝ ʚ ʚʦʜʝ ʠʦʥʦʚ ʰʝʩʪʠʚʘʣʝʥʪʥʦʛʦ 

ʭʨʦʤʘ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ, ʧʨʝʚʳʰʘʶʱʠʭ ʨʳʙʦʚʦʜʥʫʶ ʇɼʂ ʚ 5 ʠ ʙʦʣʝʝ ʨʘʟ, ʚʳʟʳʚʘʝʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʜʦʩʪʦʚʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʯʘʩʪʦʪʳ ʢʣʝʪʦʢ ʩ ʣʦʧʘʩʪʥʳʤʠ ʷʜʨʘʤʠ. 

ʏʘʩʪʦʪʘ ʟʘʟʫʙʨʝʥʥʳʭ ʷʜʝʨ (notched nuclei) ʫ ʨʳʙ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʩʦʩʪʘʚʠʣʘ 0,11%. ʀʦʥʳ 

ʭʨʦʤʘ, ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʨʘʚʥʳʭ ʨʳʙʦʚʦʜʥʦʡ (0,001 ʤʛ/ʣ) ʠ ʧʠʪʴʝʚʦʡ (0,05 ʤʛ/ʣ) ʇɼʂ, ʥʝ ʚʳʟʳʚʘʣʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʯʘʩʪʦʪ ʫʢʘʟʘʥʥʳʭ ʘʥʦʤʘʣʠʡ. ʆʜʥʘʢʦ ʫʞʝ ʜʚʫʢʨʘʪʥʦʝ ʧʨʝʚʳʰʝʥʠʝ 

ʧʠʪʴʝʚʦʡ ʇɼʂ ʧʨʠʚʦʜʠʣʦ ʢ ʜʚʫʢʨʘʪʥʦʤʫ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʯʘʩʪʦʪʳ ʢʣʝʪʦʢ ʩ 

ʟʘʟʫʙʨʝʥʥʳʤʠ ʷʜʨʘʤʠ. ɹʦʣʝʝ ʚʳʩʦʢʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʦʥʦʚ ʭʨʦʤʘ ʠʥʜʫʮʠʨʦʚʘʣʠ ʪʘʢʠʝ 

ʘʥʦʤʘʣʠʠ ʩ ʯʘʩʪʦʪʘʤʠ, ʚʝʣʠʯʠʥʳ ʢʦʪʦʨʳʭ ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʢʦʥʪʨʦʣʴʥʦʡ ʯʘʩʪʦʪʳ ʚ 3-6 ʨʘʟ ʠ ʙʳʣʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳ. 

ɺʩʝ ʦʧʠʩʘʥʥʳʝ ʚʳʰʝ ʘʥʦʤʘʣʠʠ ʷʜʝʨ ʷʚʣʷʶʪʩʷ, ʚʝʨʦʷʪʥʦ, ʩʣʝʜʩʪʚʠʝʤ ʝʜʠʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʨʦʮʝʩʩʦʚ, 

ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʢʣʝʪʢʘʭ ʨʳʙ, ʧʦʜʚʝʨʛʰʠʭʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʠʟʙʳʪʦʯʥʳʭ ʢʦʣʠʯʝʩʪʚ ʠʦʥʦʚ ʰʝʩʪʠʚʘʣʝʥʪʥʦʛʦ 

ʭʨʦʤʘ ʚ ʩʨʝʜʝ ʦʙʠʪʘʥʠʷ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʩʫʤʤʘʨʥʘʷ ʯʘʩʪʦʪʘ ʚʩʝʭ ʦʧʠʩʘʥʥʳʭ ʥʘʨʫʰʝʥʠʡ ʤʦʞʝʪ ʙʳʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʦʪʢʣʠʢʘ ʢʣʝʪʦʢ ʢʨʦʚʠ ʨʳʙ ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʭʨʦʤʘ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʫʤʤʘʨʥʘʷ ʯʘʩʪʦʪʘ ʚʩʝʭ ʷʜʝʨʥʳʭ ʥʘʨʫʰʝʥʠʡ ʦʩʪʘʸʪʩʷ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦ ʥʝ ʦʪʣʠʯʘʶʱʝʡʩʷ ʦʪ ʢʦʥʪʨʦʣʴʥʦʡ ʪʦʣʴʢʦ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʭʨʦʤʘ ʚ 

ʢʦʥʮʝʥʪʨʘʮʠʠ, ʨʘʚʥʦʡ ʨʳʙʦʚʦʜʥʦʡ ʇɼʂ (0,001 ʤʛ/ʣ). ʂʦʥʮʝʥʪʨʘʮʠʷ ʭʨʦʤʘ, ʨʘʚʥʘʷ ʧʠʪʴʝʚʦʡ ʇɼʂ (0,05 

ʤʛ/ʣ) ʠ ʚʩʝ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʳʟʳʚʘʶʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʯʘʩʪʦʪʳ 

ʷʜʝʨʥʳʭ ʥʘʨʫʰʝʥʠʡ ʚ ʢʣʝʪʢʘʭ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʨʳʙ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʷʚʣʷʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʩʪʦʣʴ ʩʪʨʦʛʦʡ 

ʚʝʣʠʯʠʥʳ ʇɼʂ ʜʣʷ ʨʳʙʦʚʦʜʥʳʭ ʚʦʜʦʸʤʦʚ (0,001 ʤʛ/ʜ) ʠ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʝʨʝʩʤʦʪʨʘ 

ʚʝʣʠʯʠʥʳ ʇɼʂ ʜʣʷ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʠ ʝʸ ʫʤʝʥʴʰʝʥʠʶ. ɺʦʟʤʦʞʥʦ, ʯʪʦ ʢʨʠʪʝʨʠʝʤ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʇɼʂ 

ʠʦʥʦʚ ʥʝʢʦʪʦʨʳʭ ʤʫʪʘʛʝʥʥʳʭ ʤʝʪʘʣʣʦʚ ʚ ʚʦʜʥʦʡ ʩʨʝʜʝ ʩʣʝʜʫʝʪ ʠʟʙʠʨʘʪʴ ʥʝ ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ, ʘ 

ʤʫʪʘʛʝʥʥʳʝ (ʛʝʥʦʪʦʢʩʠʯʝʩʢʠʝ). 

ɺʳʚʦʜ 

ʉʫʪʦʯʥʦʝ ʧʨʝʙʳʚʘʥʠʝ ʢʘʨʧʦʚ ʚ ʚʦʜʝ, ʩʦʜʝʨʞʘʱʝʡ ʠʦʥʳ ʭʨʦʤʘ (VI) ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 0,05 ʤʛ/ʣ ʠ ʙʦʣʝʝ, 

ʧʨʠʚʦʜʠʪ ʢ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʯʘʩʪʦʪʳ ʷʜʝʨʥʳʭ ʘʥʦʤʘʣʠʡ ʚ ʵʨʠʪʨʦʮʠʪʘʭ ʨʳʙ. 

 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ  
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ʋɼʂ 595.79 

ɸ.ɺ. ʄʠʱʝʥʢʦ 

ʂ.ʙ.ʥ., ʜʦʮʝʥʪ 

ʌɻɹʆʋ ɺʆ çʋʣɻʇʋ ʠʤ. ʀ.ʅ. ʋʣʴʷʥʦʚʘè 

ʛ. ʋʣʴʷʥʦʚʩʢ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ  

 

ʅɸɽɿɼʅʀʂʀ-ʕɺʃʆʌʀɼʓ (HYMENOPTERA: EULOPHIDAE) ï ʇɸʈɸɿʀʊʓ ʃʀʇʆɺʆʁ 

 ʄʆʃʀ-ʇɽʉʊʈʗʅʂʀ (PHYLLONORYCTER ISSIKII  (KUMATA, 1963) ɺ ʉʈɽɼʅɽʄ ʇʆɺʆʃɾʔɽ 

  

ɸʥʥʦʪʘʮʠʷ 

 ʅʘ ʨʫʙʝʞʝ XX-XXI  ʚʝʢʦʚ ʚʩʝ ʯʘʱʝ ʥʘʯʘʣ ʟʚʫʯʘʪʴ ʚʦʧʨʦʩ ʦ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʚʠʜʘʭ ʥʘʩʝʢʦʤʳʭ-

ʚʩʝʣʝʥʮʘʭ, ʢʦʪʦʨʳʝ ʥʘʯʘʣʠ ʘʢʪʠʚʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʠ ʟʘʩʝʣʷʪʴ ʦʙʣʘʩʪʠ, ʨʘʥʝʝ ʥʝ ʚʭʦʜʠʚʰʠʝ ʚ ʠʭ 

ʝʩʪʝʩʪʚʝʥʥʳʡ ʘʨʝʘʣ. ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʚʳʟʳʚʘʝʪ ʚʨʝʜʷʱʠʡ ʚʠʜ, ʣʠʧʦʚʘʷ ʤʦʣʴ-ʧʝʩʪʨʷʥʢʘ, ʢʦʪʦʨʳʡ ʚ ʪʝʯʝʥʠʝ 

ʧʦʩʣʝʜʥʠʭ 30 ʣʝʪ ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ ʧʨʦʥʠʢ ʠʟ ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ (ʗʧʦʥʠʷ) ʚ ʈʦʩʩʠʶ ʠ ʜʘʣʝʝ ʚ ɿʘʧʘʜʥʫʶ ʠ 

ʎʝʥʪʨʘʣʴʥʫʶ ɽʚʨʦʧʫ. ʆʪʩʶʜʘ ʚʳʪʝʢʘʝʪ ʧʨʦʙʣʝʤʘ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʯʠʩʣʝʥʥʦʩʪʠ ʤʦʣʝʡ, 

ʷʚʣʷʶʱʝʡʩʷ ʘʢʪʫʘʣʴʥʦʡ ʜʣʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʠ ʵʥʪʦʤʦʣʦʛʦʚ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ 

ʧʫʙʣʠʢʫʶʪʩʷ ʜʘʥʥʳʝ ʦ ʢʦʤʧʣʝʢʩʝ ʧʘʨʘʟʠʪʠʯʝʩʢʠʭ ʧʝʨʝʧʦʥʯʘʪʦʢʨʳʣʳʭ, ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʥʘ Ph. isskii, ʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʜʝʨʞʠʚʘʶʱʠʭ ʧʦʧʫʣʷʮʠʶ ʚʨʝʜʠʪʝʣʷ-ʬʠʪʦʬʘʛʘ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʅʘʝʟʜʥʠʢʠ-ʵʚʣʦʬʠʜʳ, ʣʠʧʦʚʘʷ ʤʦʣʴ, ʚʠʜʳ-ʚʩʝʣʝʥʮʳ. 

  

ʃʠʧʦʚʘʷ ʤʦʣʴ-ʧʝʩʪʨʷʥʢʘ ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʛʨʫʧʧʝ ʤʠʥʠʨʫʶʱʠʭ ʯʝʰʫʝʢʨʳʣʳʭ ʩʝʤʝʡʩʪʚʘ Gracillariidae, 

ʟʘʩʝʣʷʶʱʠʭ ʜʨʝʚʝʩʥʳʝ ʨʘʩʪʝʥʠʷ ʨʦʜʘ Tilia (ʣʠʧʘ). ɺ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʚ ʉʨʝʜʥʝʤ ʇʦʚʦʣʞʴʝ 

ʜʘʝʪ 2-3 ʛʝʥʝʨʘʮʠʠ, ʧʨʠʯʝʤ ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʚʫʤʷ ʩʝʟʦʥʥʳʤʠ ʤʦʨʬʘʤʠ ï ʩʚʝʪʣʦʡ ʣʝʪʥʝʡ ʠ ʪʝʤʥʦʡ ʦʩʝʥʥʝʡ. 

ʆʧʣʦʜʦʪʚʦʨʝʥʥʳʝ ʩʘʤʢʠ ʧʨʦʠʟʚʦʜʷʪ ʢʣʘʜʢʫ ʦʙʳʯʥʦ ʥʘ ʥʠʞʥʶʶ ʩʪʦʨʦʥʫ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʣʠʩʪ ʤʦʞʝʪ ʧʦʜʚʝʨʛʘʪʴʩʷ 

ʤʥʦʛʦʢʨʘʪʥʳʤ ʢʣʘʜʢʘʤ ʥʝʩʢʦʣʴʢʠʭ ʩʘʤʦʢ Ph. issikii ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʚʝʛʝʪʘʮʠʠ ʢʦʨʤʦʚʦʛʦ ʨʘʩʪʝʥʠʷ; 

ʧʦʵʪʦʤʫ ʢ ʦʩʝʥʠ ʥʘ ʦʜʥʦʡ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʝ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʦ ʤʠʥ, ʟʘʥʠʤʘʶʱʠʭ 

ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʫʶ ʧʣʦʱʘʜʴ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʘʤʢʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʨʦʜʘ Phyllonorycter ʠʟʙʝʛʘʶʪ 

ʧʨʦʠʟʚʦʜʠʪʴ ʧʦʚʪʦʨʥʳʝ ʢʣʘʜʢʠ ʥʘ ʫʞʝ ʟʘʩʝʣʝʥʥʳʝ ʣʠʩʪʴʷ, ʠ ʥʘ ʦʜʥʦʡ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʝ ʨʝʜʢʦ 

ʚʩʪʨʝʯʘʝʪʩʷ ʙʦʣʝʝ 1-2 ʤʠʥ. ɺʳʭʦʜ ʛʫʩʝʥʠʮ ʧʨʦʠʩʭʦʜʠʪ ʯʝʨʝʟ 5-7 ʜʥʝʡ, ʧʦʩʣʝ ʯʝʛʦ ʦʥʠ ʚʥʝʜʨʷʶʪʩʷ ʚ 

ʤʝʟʦʬʠʣʣ ʣʠʩʪʘ, ʛʜʝ ʧʠʪʘʶʪʩʷ 7-10 ʜʥʝʡ, ʦʙʨʘʟʫʷ ʭʘʨʘʢʪʝʨʥʳʝ ʧʷʪʥʦʚʠʜʥʳʝ ʤʠʥʳ. ʆʢʫʢʣʠʚʘʥʠʝ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʥʫʪʨʠ ʤʠʥʳ, ʚʳʭʦʜ ʠʤʘʛʦ ï ʯʝʨʝʟ 8-10 ʜʥʝʡ. ʇʘʨʘʟʠʪʠʯʝʩʢʠʝ ʧʝʨʝʧʦʥʯʘʪʦʢʨʳʣʳʝ 

(ʥʘʝʟʜʥʠʢʠ) ʟʘʨʘʞʘʶʪ ʣʠʯʠʥʦʢ, ʨʝʞʝ ʢʫʢʦʣʦʢ ʣʠʧʦʚʦʡ ʤʦʣʠ. ɹʘʙʦʯʢʠ ʘʢʪʠʚʥʳ ʩ ʤʘʷ ʧʦ ʩʝʥʪʷʙʨʴ, ʟʠʤʦʚʢʘ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʩʪʘʜʠʠ ʠʤʘʛʦ (ʜʘʥʥʳʝ ʧʨʠʚʝʜʝʥʳ ʜʣʷ ʉʨʝʜʥʝʛʦ ʇʦʚʦʣʞʴʷ). 

ɺʠʜ Ph. issikii ʙʳʣ ʦʧʠʩʘʥ ʠʟ ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ ï ʩ ʦʩʪʨʦʚʘ ʍʦʢʢʘʡʜʦ, ʘ ʟʘʪʝʤ ʠ ʜʨʫʛʠʭ ʦʩʪʨʦʚʦʚ 

ʗʧʦʥʠʠ [1, c. 53-90]. ʂʦʨʤʦʚʳʤʠ ʨʘʩʪʝʥʠʷʤʠ ʜʣʷ Ph. issikii ʟʜʝʩʴ ʩʣʫʞʘʪ Tilia amurensis, T. maximowicziana, 

T. japonica, T. kiusiana ʠ T. mandshurica. ɺʠʜ ʙʳʣ ʪʘʢʞʝ ʦʙʥʘʨʫʞʝʥ ʚ ʂʦʨʝʝ ʠ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʂʠʪʘʷ [2, c. 

213-227]. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʣʠʧʦʚʘʷ ʤʦʣʴ-ʧʝʩʪʨʷʥʢʘ ʚʧʝʨʚʳʝ ʙʳʣʘ ʥʘʡʜʝʥʘ ʚ ʇʨʠʤʦʨʩʢʦʤ ʢʨʘʝ [3, c. 

98-116], ʢʦʪʦʨʳʡ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʚʭʦʜʠʪ ʚ ʝʩʪʝʩʪʚʝʥʥʳʡ ʘʨʝʘʣ Ph. issikii ʚʤʝʩʪʝ ʩ ʛʨʫʧʧʦʡ ʗʧʦʥʩʢʠʭ 

ʦʩʪʨʦʚʦʚ. ʈʘʟʚʠʪʠʝ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʪʝʭ ʞʝ ʚʠʜʘʭ ʨʦʜʘ Tilia, ʯʪʦ ʠ ʚ ʗʧʦʥʠʠ [4, c. 373-429]. ɼʘʣʴʥʝʡʰʠʝ 

ʥʘʭʦʜʢʠ Ph. issikii ʦʧʨʝʜʝʣʝʥʥʦ ʩʚʷʟʘʥʳ ʩ ʥʘʯʘʣʦʤ ʠʥʚʘʟʠʠ ʜʘʥʥʦʛʦ ʚʠʜʘ ʚ ɽʚʨʦʧʝ, ʪʘʢ ʢʘʢ ʚʠʜ ʙʳʣ 

ʦʙʥʘʨʫʞʝʥ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ, ʨʘʥʝʝ ʥʝ ʚʭʦʜʠʚʰʠʭ ʚ ʘʨʝʘʣ ʣʠʧʦʚʦʡ ʤʦʣʠ-ʧʝʩʪʨʷʥʢʠ; ʧʨʠʯʝʤ ʢʦʨʤʦʚʳʤʠ 

ʨʘʩʪʝʥʠʷʤʠ ʩʪʘʣʠ ʩʣʫʞʠʪʴ ʩʦʚʝʨʰʝʥʥʦ ʜʨʫʛʠʝ ʚʠʜʳ ʣʠʧʳ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʝ ʚ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ ʠ 

ɽʚʨʦʧʝ, ʥʘʧʨʠʤʝʨ, T. cordata, T. platyphyllos, T. euchlora [5, c. 22-23]. ɼʦ ʩʠʭ ʧʦʨ ʦʩʪʘʝʪʩʷ ʟʘʛʘʜʢʦʡ, ʢʘʢʠʤ 

ʩʧʦʩʦʙʦʤ ʚʠʜ Ph. issikii ʨʘʩʧʨʦʩʪʨʘʥʠʣʩʷ ʯʝʨʝʟ ʦʛʨʦʤʥʫʶ ʪʝʨʨʠʪʦʨʠʶ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ ʠ ʋʨʘʣ. 
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ɸʥʝʤʦʭʦʨʠʶ ʟʜʝʩʴ ʩʣʝʜʫʝʪ ʠʩʢʣʶʯʠʪʴ, ʪʘʢ ʢʘʢ ʢʦʨʤʦʚʳʝ ʨʘʩʪʝʥʠʷ ʨʦʜʘ Tilia ʥʝ ʚʩʪʨʝʯʘʶʪʩʷ ʤʝʞʜʫ 

ʚʦʩʪʦʯʥʦʡ ʠ ʟʘʧʘʜʥʦʡ ʯʘʩʪʷʤʠ ʇʘʣʝʘʨʢʪʠʯʝʩʢʦʛʦ ʨʝʛʠʦʥʘ [6, c. 141-166]. ʅʘʠʙʦʣʝʝ ʚʝʨʦʷʪʝʥ 

ʘʥʪʨʦʧʦʛʝʥʥʳʡ ʧʝʨʝʥʦʩ ʘʚʠʘʪʨʘʥʩʧʦʨʪʦʤ. ɺ ɽʚʨʦʧʝʡʩʢʦʡ ʈʦʩʩʠʠ ʚʠʜ ʚʧʝʨʚʳʝ ʥʘʡʜʝʥ ʚ 1982 ʛʦʜʫ ʚ 

ʋʣʴʷʥʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʛʜʝ ʘʢʪʠʚʥʦ ʟʘʩʝʣʷʝʪ ʣʠʧʫ ʩʝʨʜʮʝʚʠʜʥʫʶ (T. cordata) (ʉʘʯʢʦʚ ʉ.ɸ., ʣʠʯʥ. ʩʦʦʙʱ.). 

ʆʪʤʝʯʝʥ ʪʘʢʞʝ ʚ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ [7, c. 52-71], ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ [8, c. 107-109], ʥʘ ʋʢʨʘʠʥʝ [9, c. 

11-18]. ʕʪʠ ʜʘʥʥʳʝ ʛʦʚʦʨʷʪ ʦ ʪʦʤ, ʯʪʦ ʫʞʝ ʢ ʥʘʯʘʣʫ 90-ʭ ʛʦʜʦʚ XX ʚʝʢʘ ʚʠʜ Ph. issikii ʨʘʩʧʨʦʩʪʨʘʥʠʣʩʷ ʧʦ 

ʪʝʨʨʠʪʦʨʠʠ ʮʝʥʪʨʘ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ ʠ ʥʘʯʘʣʘʩʴ ʠʥʚʘʟʠʷ ʣʠʧʦʚʦʡ ʤʦʣʠ-ʧʝʩʪʨʷʥʢʠ ʥʘ ʟʘʧʘʜ. ɺʩʸ 

ʚʦʟʨʘʩʪʘʶʱʝʝ ʚʨʝʜʦʥʦʩʥʦʝ ʚʣʠʷʥʠʝ ʤʦʣʠ ʪʨʝʙʫʝʪ ʚʳʷʚʣʝʥʠʷ ʧʨʝʞʜʝ ʚʩʝʛʦ ʝʩʪʝʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, 

ʩʜʝʨʞʠʚʘʶʱʠʭ ʯʠʩʣʝʥʥʦʩʪʴ ʚʠʜʘ-ʚʩʝʣʝʥʮʘ. ʊʘʢʦʚʳʤʠ ʷʚʣʷʶʪʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʧʘʨʘʟʠʪʠʯʝʩʢʠʭ 

ʧʝʨʝʧʦʥʯʘʪʦʢʨʳʣʳʭ (Hymenoptera), ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʩʝʤʝʡʩʪʚʫ Eulophidae ʠ ʬʦʨʤʠʨʫʶʱʠʭ ʩʧʝʮʠʬʠʯʝʩʢʠʡ 

ʜʣʷ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʘʨʘʟʠʪʦʢʦʤʧʣʝʢʩ Ph. issikii [10, c. 1213-1221] . 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʧʘʨʘʟʠʪʦʬʘʫʥʳ ʣʠʧʦʚʦʡ ʤʦʣʠ-ʧʝʩʪʨʷʥʢʠ ʚ 

ʫʩʣʦʚʠʷʭ ʉʨʝʜʥʝʛʦ ʇʦʚʦʣʞʴʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʚʳʷʚʣʝʥʥʳʡ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʭʘʣʴʮʠʜ, ʦʢʘʟʳʚʘʶʱʠʭ 

ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʧʦʜʘʚʣʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ Ph. issikii, ʜʘʝʪʩʷ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʤʧʣʝʢʩʘ 

ʧʘʨʘʟʠʪʦʚ ʚ ʩʜʝʨʞʠʚʘʥʠʠ ʠʥʚʘʟʠʠ ʣʠʧʦʚʦʡ ʤʦʣʠ ʚ ʉʨʝʜʥʝʤ ʇʦʚʦʣʞʴʝ. 

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʩʪʘʪʴʠ ʧʦʩʣʫʞʠʣʠ ʩʙʦʨʳ ʛʫʩʝʥʠʮ ʠ ʢʫʢʦʣʦʢ ʤʦʣʠ Ph. issikii, ʢʦʪʦʨʳʝ ʧʨʦʚʦʜʠʣʠʩʴ 

ʘʚʪʦʨʦʤ ʚ 2015-2016 ʛ. ʛ. ʚ 23 ʧʫʥʢʪʘʭ ʣʝʩʦʩʪʝʧʥʦʡ ʯʘʩʪʠ ʉʨʝʜʥʝʛʦ ʇʦʚʦʣʞʴʷ (ʋʣʴʷʥʦʚʩʢʘʷ ʦʙʣ., ʩ 54Á ʠ ʧʦ 

52Á ʩ.ʰ. ʠ ʩ 49Á ʠ ʧʦ 46Á ʚ.ʜ). ɺ ʠʩʩʣʝʜʫʝʤʳʭ ʪʦʯʢʘʭ ʦʧʨʝʜʝʣʷʣʠ ʧʨʦʮʝʥʪ ʟʘʨʘʞʝʥʠʷ Ph. issikii 

ʧʘʨʘʟʠʪʠʯʝʩʢʠʤʠ ʧʝʨʝʧʦʥʯʘʪʦʢʨʳʣʳʤʠ (ʦʪʥʦʰʝʥʠʝ ʯʠʩʣʘ ʚʳʚʝʜʝʥʥʳʭ ʧʘʨʘʟʠʪʦʚ ʢ ʦʙʱʝʤʫ ʯʠʩʣʫ ʣʠʯʠʥʦʢ 

ʠ ʢʫʢʦʣʦʢ ʜʘʥʥʦʡ ʚʳʙʦʨʢʠ), ʧʨʦʮʝʥʪ ʚʳʚʝʜʝʥʠʷ ʤʦʣʝʡ Ph. issikii (ʦʪʥʦʰʝʥʠʝ ʯʠʩʣʘ ʚʳʚʝʜʝʥʥʳʭ ʤʦʣʝʡ ʢ 

ʯʠʩʣʫ ʣʠʯʠʥʦʢ ʠ ʢʫʢʦʣʦʢ ʚʳʙʦʨʢʠ), ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʣʩʷ ʧʨʦʮʝʥʪ ʩʤʝʨʪʥʦʩʪʠ ʯʝʰʫʝʢʨʳʣʳʭ ʦʪ ʠʥʳʭ 

ʧʨʠʯʠʥ. ɺ ʢʘʞʜʦʤ ʨʘʡʦʥʝ ʩʦʙʠʨʘʣʠ ʧʦ 100 ʵʢʟ. ʛʫʩʝʥʠʮ ʣʠʙʦ ʢʫʢʦʣʦʢ ʤʦʣʠ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʚ ʤʠʥʘʭ (ʚʩʝ ʣʠʩʪʴʷ ï ʩ ʥʠʞʥʝʛʦ ʷʨʫʩʘ ʜʝʨʝʚʴʝʚ). ɿʘʪʝʤ ʤʠʥʳ ʚʳʨʝʟʘʣʠ ʠ ʧʦʤʝʱʘʣʠ ʚ ʯʘʰʢʠ ʇʝʪʨʠ, ʛʜʝ 

ʚʳʚʦʜʠʣʠʩʴ ʠʤʘʛʦ ʤʦʣʝʡ ʠ ʧʘʨʘʟʠʪʦʚ. ɺ ʩʦʙʨʘʥʥʦʤ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʤʘʪʝʨʠʘʣʝ ʧʘʨʘʟʠʪʳ ʥʘʭʦʜʠʣʠʩʴ ʥʘ 

ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ. ɺʩʝ ʚʳʚʝʜʝʥʥʳʝ ʧʘʨʘʟʠʪʳ ʦʧʨʝʜʝʣʝʥʳ ʘʚʪʦʨʦʤ ʩʪʘʪʴʠ, ʠʟ ʢʘʞʜʦʛʦ ʧʫʥʢʪʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʪʜʝʣʴʥʦʩʪʠ, ʧʦʩʣʝ ʯʝʛʦ ʧʦʜʩʯʠʪʘʥʦ ʩʦʦʪʥʦʰʝʥʠʝ ʚʠʜʦʚ ʚ ʧʘʨʘʟʠʪʦʢʦʤʧʣʝʢʩʝ ʤʦʣʠ Ph. 

issikii. 

ʇʨʦʚʝʜʸʥʥʳʝ ʚ 2015-2016 ʛ.ʛ. ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʚʳʷʚʠʪʴ ʧʝʨʝʧʦʥʯʘʪʦʢʨʳʣʳʭ, ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʢʦʤʧʣʝʢʩ ʧʘʨʘʟʠʪʦʬʘʫʥʳ ʣʠʧʦʚʦʡ ʤʦʣʠ-ʧʝʩʪʨʷʥʢʠ. ɽʛʦ ʩʦʩʪʘʚʣʷʶʪ 17 ʚʠʜʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʜʦʤʠʥʠʨʫʶʪ 

ʣʠʰʴ 3, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʩʝʤʝʡʩʪʚʫ Eulophidae (Hymenoptera) - Chrysocharis laomedon (Walker, 1839), 

Minotetrastichus frontalis (Nees, 1834), Sympiesis gordius (Walker, 1839). ɺ 2015 ʛ. ʥʘ ʜʦʣʶ ʵʪʠʭ ʧʘʨʘʟʠʪʦʠʜʦʚ 

ʧʨʠʭʦʜʠʣʦʩʴ 90.6 %, ʘ ʚ 2016 ʛ. - 89.8 % ʚʩʝʭ ʚʳʚʝʜʝʥʥʳʭ ʵʚʣʦʬʠʜ ʠʟ ʤʠʥ Ph. issikii (ʨʠʩ. 1 ʠ 2). ʀʟ ʥʠʭ 

ʛʨʝʛʘʨʥʳʤ ʣʠʯʠʥʦʯʥʦ-ʢʫʢʦʣʦʯʥʳʤ ʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ M. frontalis, ʜʨʫʛʠʝ ʜʚʘ ʚʠʜʘ ï ʦʜʠʥʦʯʥʳʝ ʣʠʯʠʥʦʯʥʦ-

ʢʫʢʦʣʦʯʥʳʝ ʧʘʨʘʟʠʪʳ. ʍʦʪʷ ʚ ʨʘʟʥʳʝ ʛʦʜʳ ʩʦʦʪʥʦʰʝʥʠʝ ʢʘʞʜʦʛʦ ʠʟ 3-ʭ ʚʠʜʦʚ ʤʝʥʷʝʪʩʷ (ʥʘʧʨʠʤʝʨ, ʝʩʣʠ ʚ 

2015 ʛ. ʩʘʤʳʡ ʚʳʩʦʢʠʡ ʧʨʦʮʝʥʪ ʢʦʤʧʣʝʢʩʘ ʩʦʩʪʘʚʣʷʣ S. gordius, ʘ M. frontalis ʙʳʣ ʥʘ ʚʪʦʨʦʤ ʤʝʩʪʝ, ʪʦ ʚ 

2016 ʛ. ʦʥʠ ʧʦʤʝʥʷʣʠʩʴ ʤʝʩʪʘʤʠ, ʘ ʥʝʠʟʤʝʥʥʳʤ ʦʩʪʘʣʦʩʴ ʧʦʣʦʞʝʥʠʝ Ch. laomedon); ʦʥʠ ʧʦ-ʧʨʝʞʥʝʤʫ 

ʩʦʩʪʘʚʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʚʳʚʝʜʝʥʠʷ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʢʘʟʳʚʘʶʪ ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʚ ʢʘʯʝʩʪʚʝ 

ʬʘʢʪʦʨʘ, ʩʜʝʨʞʠʚʘʶʱʝʛʦ ʯʠʩʣʝʥʥʦʩʪʴ ʣʠʧʦʚʦʡ ʤʦʣʠ ʚ ʫʩʣʦʚʠʷʭ ʉʨʝʜʥʝʛʦ ʇʦʚʦʣʞʴʷ. 

ɼʣʷ ʚʠʜʘ Mintetrastichus frontalis, ʢʦʪʦʨʳʡ ʩʪʘʣ ʜʦʤʠʥʠʨʫʶʱʠʤ ʚ 2016 ʛʦʜʫ, ʙʳʣʦ ʦʪʩʣʝʞʝʥʦ ʯʠʩʣʦ 

ʚʳʚʝʜʝʥʥʳʭ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʯʠʩʣʝʥʥʦʩʪʴ 

ʣʠʧʦʚʦʡ ʤʦʣʠ ʫ ʜʘʥʥʦʛʦ ʚʠʜʘ ʦʢʘʟʳʚʘʶʪ ʩʘʤʢʠ (ʨʠʩ. 3). 

ʆʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʳʡ ʧʨʦʮʝʥʪ (ʤʝʥʝʝ 10) ʜʨʫʛʠʭ ʚʠʜʦʚ ʵʚʣʦʬʠʜ ʧʦʟʚʦʣʷʝʪ ʩʫʜʠʪʴ ʦʙ ʠʭ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʨʦʣʠ ʚ ʩʜʝʨʞʠʚʘʥʠʠ Ph. issikii; ʘ ʥʘʣʠʯʠʝ ʵʪʠʭ ʧʘʨʘʟʠʪʦʚ ʚ ʚʳʚʝʜʝʥʠʷʭ ʩ ʤʦʣʝʡ ʥʦʩʠʪ 

ʩʣʫʯʘʡʥʳʡ ʭʘʨʘʢʪʝʨ (ʵʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠ ʪʝʤ, ʯʪʦ ʚʳʚʝʜʝʥʥʳʝ ʚ 2015 ʛ. ʚʠʜʳ ʵʚʣʦʬʠʜ (Apanteles sp., 

Aprostocetus zoilus, Cirrospilus dialus, C. lyncus, C. viticola, Pteromalidae, Hyssopus geniculatus, Entedon sp.) 

ʦʪʩʫʪʩʪʚʫʶʪ ʚ ʧʦʚʪʦʨʥʳʭ ʚʳʚʝʜʝʥʠʷʭ ʫʞʝ 2016 ʛ.). 
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ʈʠʩʫʥʦʢ 1 ï ʉʦʦʪʥʦʰʝʥʠʝ ʚʠʜʦʚ ʚ ʧʘʨʘʟʠʪʦʢʦʤʧʣʝʢʩʝ ʣʠʧʦʚʦʡ ʤʦʣʠ-ʧʝʩʪʨʷʥʢʠ, 2015 ʛ., %: 1-Aprostocetus 

zoilus, 2-Cirrospilus lyncus, 3-C. dialus, 4-C. viticola, 5-Pteromalidae, 6-Entedon sp., 7-Hyssopus geniculatus, 8-

Apanteles sp., 9-Sympiesis sericeicornis, 10-Pnigalio soemius, 11-Chrysocharis laomedon, 

 12-Minotetrastichus frontalis, 13-S. gordius. 
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1,7 (1-4)

3,4

5,1

18,666,1

 
ʈʠʩʫʥʦʢ 2 ï ʉʦʦʪʥʦʰʝʥʠʝ ʚʠʜʦʚ ʚ ʧʘʨʘʟʠʪʦʢʦʤʧʣʝʢʩʝ ʣʠʧʦʚʦʡ ʤʦʣʠ-ʧʝʩʪʨʷʥʢʠ, 2016 ʛ., %: 1-Oomyzus 

incertus, 2-Chrysocharis pubicornis, 3-Aprostocetus sp., 4-Sympiesis sericeicornis, 5-Pediobius cassidae, 6-

Chrysocharis laomedon, 7-Sympiesis gordius, 8-Minotetrastichus frontalis. 

 

ʇʨʦʥʠʢʥʫʚ ʠʟ ʚʦʩʪʦʯʥʳʭ ʨʝʛʠʦʥʦʚ ʩʪʨʘʥʳ, ʚʠʜ Ph. issikii ʫʩʧʝʰʥʦ ʘʜʘʧʪʠʨʦʚʘʣʩʷ ʢ ʫʩʣʦʚʠʷʤ ʉʨʝʜʥʝʡ 

ʇʦʚʦʣʞʴʷ, ʧʨʠʯʸʤ ʚ ʩʨʘʚʥʠʪʝʣʴʥʦ ʢʦʨʦʪʢʠʡ ʩʨʦʢ ʠʟ ʤʝʩʪʥʦʡ ʧʘʨʘʟʠʪʦʬʘʫʥʳ ʫ ʵʪʦʛʦ ʚʠʜʘ ʤʦʣʠ 

ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʩʚʦʡ ʢʦʤʧʣʝʢʩ ʧʘʨʘʟʠʪʠʯʝʩʢʠʭ ʵʚʣʦʬʠʜ. ɺʳʷʚʣʝʥʥʳʝ 3 ʚʠʜʘ ʧʘʨʘʟʠʪʠʨʫʶʪ ʠ ʥʘ ʜʨʫʛʠʭ 

ʧʨʝʜʩʪʘʚʠʪʝʣʷʭ ʨʦʜʘ Phyllonorycter, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʚʳʚʝʜʝʥʠʷʤʠ ʧʨʦʰʣʳʭ ʣʝʪ [11, 

c. 31-35]. 



ʄɽɾɼʋʅɸʈʆɼʅʓʁ ʅɸʋʏʅʓʁ ɾʋʈʅɸʃ çʀʅʅʆɺɸʎʀʆʅʅɸʗ ʅɸʋʂɸè ˉ9/2016 ISSN 2410-6070 

 
38 

 

0

1

2

3

4

5

6

7

8

9

10

ʯ
ʠ
ʩ
ʣ
ʦ
 
ʧ
ʘ
ʨ
ʘ
ʟ
ʠ
ʪ
ʦ
ʠ
ʜ
ʦ
ʚ

1 2

 
ʈʠʩʫʥʦʢ 3 ï ʏʠʩʣʦ ʚʳʚʝʜʝʥʥʳʭ ǀ ʠ ǁ ʧʘʨʘʟʠʪʦʠʜʘ Minotatrastichus frontalis: 1ïǀ, 2ïǁ. 

 

ɺʦʟʤʦʞʥʦ, ʚ ʧʨʝʜʝʣʘʭ ʉʨʝʜʥʝʛʦ ʇʦʚʦʣʞʴʷ ʫʩʪʘʥʦʚʠʣʦʩʴ ʥʝʢʦʪʦʨʦʝ ʨʘʚʥʦʚʝʩʠʝ ʚ ʩʠʩʪʝʤʝ: ʢʦʨʤʦʚʦʝ 

ʨʘʩʪʝʥʠʝ (ʣʠʧʘ) ï ʯʝʰʫʝʢʨʳʣʦʝ-ʤʠʥʸʨ (ʣʠʧʦʚʘʷ ʤʦʣʴ) ï ʝʛʦ ʧʘʨʘʟʠʪʳ (ʥʘʝʟʜʥʠʢʠ-ʵʚʣʦʬʠʜʳ). ʅʝʩʤʦʪʨʷ ʥʘ 

ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʤʠʥʠʨʦʚʘʥʠʷ, ʧʘʨʘʟʠʪʳ ʥʝʩʢʦʣʴʢʦ ʩʜʝʨʞʠʚʘʶʪ ʥʘʪʠʩʢ ʚʠʜʘ-ʚʩʝʣʝʥʮʘ, ʚʥʦʩʷ ʩʚʦʡ ʚʢʣʘʜ ʚ 

ʧʨʦʮʝʥʪ ʩʤʝʨʪʥʦʩʪʠ ʤʦʣʝʡ; ʠ, ʭʦʪʷ ʚʥʝʰʥʝ ʚʨʝʜ, ʧʨʠʯʠʥʷʝʤʳʡ ʢʦʨʤʦʚʦʤʫ ʨʘʩʪʝʥʠʶ (ʣʠʧʝ) ʦʯʝʚʠʜʝʥ, ʵʪʦ 

ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ ʩʘʤʦʡ ʣʠʧʳ, ʭʦʪʷ ʟʥʘʯʠʪʝʣʴʥʘʷ ʧʣʦʱʘʜʴ ʝʸ ʣʠʩʪʚʳ ʠ ʧʦʚʨʝʞʜʝʥʘ. 

ʇʦʧʫʣʷʮʠʷ ʩʘʤʠʭ ʧʘʨʘʟʠʪʠʯʝʩʢʠʭ ʧʝʨʝʧʦʥʯʘʪʦʢʨʳʣʳʭ, ʚʠʜʠʤʦ, ʥʝ ʦʙʣʘʜʘʝʪ ʜʦʩʪʘʪʦʯʥʦʡ ʩʠʣʦʡ, ʯʪʦʙʳ 

ʦʩʪʘʥʦʚʠʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ Ph. issikii ʜʘʣʝʝ ʥʘ ʟʘʧʘʜ, ʥʦ ʠʭ ʨʦʣʴ ʢʘʢ ʬʘʢʪʦʨʘ, ʩʜʝʨʞʠʚʘʶʱʝʛʦ ʯʠʩʣʝʥʥʦʩʪʴ 

ʚʨʝʜʠʪʝʣʷ, ʥʝʣʴʟʷ ʥʝʜʦʦʮʝʥʠʚʘʪʴ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʚʳʷʚʣʝʥʥʳʡ ʢʦʤʧʣʝʢʩ ʵʚʣʦʬʠʜ 

ʦʛʨʘʥʠʯʠʚʘʝʪ ʧʦʧʫʣʷʮʠʶ ʤʦʣʝʡ ʚ ʩʨʝʜʥʝʤ ʥʘ 20 %, ʯʪʦ ʥʝʩʢʦʣʴʢʦ ʫʤʝʥʴʰʘʝʪ ʜʘʚʣʝʥʠʝ ʚʨʝʜʠʪʝʣʷ ʥʘ 

ʢʦʨʤʦʚʦʝ ʨʘʩʪʝʥʠʝ. 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ.  ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ ʚ ʨʘʤʢʘʭ ʥʘʫʯʥʦʛʦ 

ʧʨʦʝʢʪʘ ˉ 16-44-730131 ʨ_ʘ çʈʘʟʨʘʙʦʪʢʘ ʧʨʝʧʘʨʘʪʘ ʜʣʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʦʪ ʤʠʥʠʨʫʶʱʠʭ 

ʥʘʩʝʢʦʤʳʭ ʥʘ ʦʩʥʦʚʝ ʢʫʣʴʪʫʨʳ ʥʘʝʟʜʥʠʢʦʚ-ʵʚʣʦʬʠʜè. 

 ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. Kumata T. Taxonomic studies on the Lithocolletinae of Japan. Part I // Ins. Matsum. ï 1963. ï Vol. 25. ï ˉ 2. ï 

ʈ. 53ï90. 

2. Kumata T., Kuroko H., Park K. Some Korean species of the subfamily Lithocolletinae (Gracillariidae, 

Lepidoptera) // Korean J. Plant Prot. ï 1983. ï Vol. 22. ï ˉ 3. ï ʈ. 213ï227. 

3. ɽʨʤʦʣʘʝʚ ɺ.ʇ. ʕʢʦʣʦʛʦ-ʬʘʫʥʠʩʪʠʯʝʩʢʠʡ ʦʙʟʦʨ ʤʠʥʠʨʫʶʱʠʭ ʤʦʣʝʡ-ʧʝʩʪʨʷʥʦʢ (Lepidoptera, 

Gracillariidae) ʖʞʥʦʛʦ ʇʨʠʤʦʨʴʷ // ʊʨʫʜʳ ɿʦʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ɸʅ ʉʉʉʈ ï ʄ., 1977. ï ʉ. 98ï116. 

4. ʅʦʨʝʡʢʘ ʈ.ɺ. ʉʝʤ. Gracillariidae ï ʤʦʣʠ-ʧʝʩʪʨʷʥʢʠ // ʆʧʨʝʜʝʣʠʪʝʣʴ ʥʘʩʝʢʦʤʳʭ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʈʦʩʩʠʠ. 
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ʇʈʋɼɸ-ʀʉʇɸʈʀʊɽʃʗ ɿɸʆ ɿɾʈʂ 

 

ɸʥʥʦʪʘʮʠʷ 

ʉ ʮʝʣʴʶ ʤʦʥʠʪʦʨʠʥʛʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʨʝʜʝʣʘʭ 

ʧʨʫʜʘ-ʠʩʧʘʨʠʪʝʣʷ ʧʨʦʚʝʜʝʥʦ ʦʙʩʣʝʜʦʚʘʥʠʝ ʚʦʜʦʥʦʩʥʳʭ ʨʝʩʫʨʩʦʚ. ɸʥʘʣʠʟ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʢʘʯʝʩʪʚʦʤ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʚ ʟʦʥʝ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʫʜʘ-ʠʩʧʘʨʠʪʝʣʷ ʠ ʠʭ ʜʠʥʘʤʠʢʦʡ ʚ ʪʝʯʝʥʠʝ 

2005ï2016 ʛʛ. ʧʦʢʘʟʘʣ, ʯʪʦ ʵʢʩʧʣʫʘʪʘʮʠʷ ʧʨʫʜʘ ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʨʝʛʠʦʥʝ ʥʝ ʚʳʟʚʘʣʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʇʨʫʜ-ʠʩʧʘʨʠʪʝʣʴ, ʋʪʣʶʢʩʢʠʡ ʣʠʤʘʥ, ʚʦʜʦʥʦʩʥʳʡ ʢʦʤʧʣʝʢʩ, ɿɸʆ ɿɾʈʂ. 

 

ʇʨʫʜ-ʠʩʧʘʨʠʪʝʣʴ ɿɸʆ çɿʘʧʦʨʦʞʩʢʠʡ ɾʈʂè ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʪʚʦʜʘ ʜʨʝʥʘʞʥʳʭ ʰʘʭʪʥʳʭ ʚʦʜ, 

ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʛʦʨʥʳʝ ʚʳʨʘʙʦʪʢʠ ʠʟ ʧʦʨʦʜ ʨʫʜʥʦ-ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʤʘʩʩʠʚʘ ʖʞʥʦ-ɹʝʣʦʟʸʨʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ʀʟ ʜʨʝʥʘʞʥʳʭ ʚʳʨʘʙʦʪʦʢ ʰʘʭʪʳ ʵʪʠ ʚʦʜʳ ʧʦʧʘʜʘʶʪ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʦʪʩʪʦʡʥʠʢ, ʘ ʟʘʪʝʤ 

ʧʦʩʪʫʧʘʶʪ ʚ ʧʨʫʜ-ʠʩʧʘʨʠʪʝʣʴ.  

ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʨʘʡʦʥ ʨʘʩʧʦʣʦʞʝʥ ʚ ʧʨʝʜʝʣʘʭ ʇʨʠʯʝʨʥʦʤʦʨʩʢʦ-ɸʟʦʚʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ. ʆʙʱʠʡ 

ʭʘʨʘʢʪʝʨ ʨʝʣʴʝʬʘ ʨʘʚʥʠʥʥʳʡ, ʩ ʥʝʙʦʣʴʰʠʤ ʫʢʣʦʥʦʤ ʥʘ ʶʛʦ-ʟʘʧʘʜ. ɸʙʩʦʣʶʪʥʳʝ ʦʪʤʝʪʢʠ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ 

ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʩʦʩʪʘʚʣʷʶʪ ʜʦ +30 ʤ. ʂ ʶʛʫ ʠ ʶʛʦ-ʟʘʧʘʜʫ ʦʪʤʝʪʢʠ ʧʨʠ ʧʝʨʝʭʦʜʝ ʚ ʋʪʣʶʢʩʢʠʡ 

ʣʠʤʘʥ ʧʦʥʠʞʘʶʪʩʷ ʦʪ +6 ʤ ʜʦ 0 ʤ [2, ʩ. 86-89]. 

ɼʘʥʥʳʡ ʨʘʡʦʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʦʞʥʳʤʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʤʠ 

ʢʦʤʧʣʝʢʩʦʤ ʛʠʜʨʦʤʝʣʠʦʨʘʪʠʚʥʳʭ, ʪʝʭʥʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʩʪʨʦʝʥʠʝʤ; ʦʥʠ ʦʧʨʝʜʝʣʷʶʪ 

ʫʨʦʚʥʝʚʳʡ ʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʡ ʨʝʞʠʤ, ʫʩʣʦʚʠʷ ʧʠʪʘʥʠʷ ʠ ʨʘʟʛʨʫʟʢʠ ʚʦʜʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʦʚ. 

ɺʦʜʦʥʦʩʥʳʡ ʢʦʤʧʣʝʢʩ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ (Q1-Q4) ï ʟʘʣʝʛʘʝʪ ʥʘ ʢʫʷʣʴʥʠʮʢʠʭ ʛʣʠʥʘʭ. 

ʅʘʠʙʦʣʴʰʘʷ ʤʦʱʥʦʩʪʴ ʚʦʜʦʚʤʝʱʘʶʱʝʡ ʪʦʣʱʠ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ, ʧʦʩʪʝʧʝʥʥʦ 

ʫʤʝʥʴʰʘʷʩʴ ʢ ʜʦʣʠʥʘʤ ʨʝʢ ʠ ʣʠʤʘʥʦʚ, ʛʜʝ ʢʦʣʝʙʣʝʪʩʷ ʦʪ ʜʦʣʝʡ ʤʝʪʨʘ ʜʦ 15-20 ʤ. ɻʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ ʫʨʦʚʥʷ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ (ʋɻɺ) ʪʘʢʞʝ ʢʦʣʝʙʣʝʪʩʷ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ ʦʪ 0,8-3,0 ʤ ʥʘ ʫʯʘʩʪʢʘʭ, ʧʨʠʣʝʛʘʶʱʠʭ ʢ 

ʣʠʤʘʥʫ, ʠ ʜʦ 8-15 ʤ ʥʘ ʚʦʜʦʨʘʟʜʝʣʝ. ʇʠʪʘʥʠʝ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ 

ʠʥʬʠʣʴʪʨʘʮʠʠ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ, ʘ ʪʘʢʞʝ ʧʦʜʧʠʪʢʠ ʩʥʠʟʫ ʟʘ ʩʯʝʪ ʨʘʟʛʨʫʟʢʠ ʢʫʷʣʴʥʠʮʢʠʭ ʚʦʜ ʚ 

ʯʝʪʚʝʨʪʠʯʥʳʡ ʚʦʜʦʥʦʩʥʳʡ ʛʦʨʠʟʦʥʪ. ʈʘʟʛʨʫʟʢʘ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʜʘʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ 

ʨʘʡʦʥʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʜʦʣʠʥʳ ʨʝʢ, ʋʪʣʶʢʩʢʠʡ ʣʠʤʘʥ, ʧʨʫʜ-ʠʩʧʘʨʠʪʝʣʴ ʠ ʦʙʚʦʜʥʦʡ ʢʘʥʘʣ. ʍʠʤʠʯʝʩʢʠʡ 

ʩʦʩʪʘʚ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʜʦʚʦʣʴʥʦ ʧʝʩʪʨʳʡ. ɺʝʣʠʯʠʥʘ ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 0,5 ʛ/ʜʤ3 ʜʦ 1,7 ʛ/ʜʤ3,ʨʝʞʝ 

ʜʦ 23,0 ʛ/ʜʤ3 [3, ʩ. 1]. ʇʦʚʳʰʝʥʠʝ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʙʝʨʝʛʦʚʦʡ ʟʦʥʳ ʣʠʤʘʥʘ ʟʘ ʩʯʝʪ ʚʣʠʷʥʠʷ 

ʚʦʜ ʤʦʨʩʢʦʛʦ ʛʝʥʝʟʠʩʘ. 

ɺʦʜʦʥʦʩʥʳʡ ʢʦʤʧʣʝʢʩ ʚ ʢʫʷʣʴʥʠʮʢʠʭ ʦʪʣʦʞʝʥʠʷʭ (N2kj) ï ʠʤʝʝʪ ʧʦʚʩʝʤʝʩʪʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, 

ʷʚʣʷʝʪʩʷ ʧʝʨʚʳʤ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʧʦʨʥʳʤ ʚʦʜʦʥʦʩʥʳʤ ʛʦʨʠʟʦʥʪʦʤ. ɻʦʨʠʟʦʥʪ ʛʠʜʨʘʚʣʠʯʝʩʢʠ ʩʚʷʟʘʥ ʩ 

ʛʨʫʥʪʦʚʳʤʠ ʠ ʥʠʞʝʣʝʞʘʱʠʤʠ ʥʘʧʦʨʥʳʤʠ ʚʦʜʘʤʠ ʯʝʨʝʟ òʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ʦʢʥʘñ. ɻʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ 

ʛʦʨʠʟʦʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 14-31 ʤ. ʇʦʚʝʨʭʥʦʩʪʴ ʛʦʨʠʟʦʥʪʘ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʣʴʝʬʘ, ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ 

ʛʣʫʙʠʥʘʭ ʦʪ 1,6 ʤ ʜʦ 19,0 ʤ. ɺʝʣʠʯʠʥʘ ʥʘʧʦʨʘ ʥʘʜ ʧʦʜʦʰʚʦʡ ʛʣʠʥ 7,0-32,0 ʤ. ɸʙʩʦʣʶʪʥʳʝ ʦʪʤʝʪʢʠ 

ʧʴʝʟʦʤʝʪʨʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʣʝʙʣʶʪʩʷ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʫʩʣʦʚʠʷʤʠ ʪʨʘʥʟʠʪʘ ʠ 

ʨʘʟʛʨʫʟʢʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ. ʊʘʢ, ʥʘ ʚʦʜʦʨʘʟʜʝʣʘʭ ʦʥʠ ʩʦʩʪʘʚʣʷʶʪ 10-15 ʤ, ʘ ʚ ʦʙʣʘʩʪʷʭ ʨʘʟʛʨʫʟʢʠ, ʜʦʣʠʥʘʭ 

ʨʝʢ ʠ ʣʠʤʘʥʘʭ, ʧʘʜʘʶʪ ʜʦ 0,5 ʤ ʠ ʤʝʥʝʝ. ʄʠʥʝʨʘʣʠʟʘʮʠʷ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 10 ʛ/ʣ ʜʦ 53 ʛ/ʣ [4, ʩ. 15].  
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ɺʦʜʦʥʦʩʥʳʡ ʛʦʨʠʟʦʥʪ ʩʘʨʤʘʪʩʢʠʭ ʦʪʣʦʞʝʥʠʡ (N1S) ʟʘʣʝʛʘʝʪ ʥʘ ʛʣʫʙʠʥʘʭ 60 ʤ-80 ʤ; ʥʘʠʤʝʥʴʰʠʝ 

ʛʣʫʙʠʥʳ ʦʪʚʝʯʘʶʪ ʫʯʘʩʪʢʘʤ ʨʘʟʚʠʪʠʷ ʣʠʤʘʥʥʦ-ʤʦʨʩʢʠʭ ʪʝʨʨʘʩ, ʥʘʠʙʦʣʴʰʠʝ ï ʚʦʜʦʨʘʟʜʝʣʴʥʳʤ 

ʧʨʦʩʪʨʘʥʩʪʚʘʤ. ʄʦʱʥʦʩʪʴ ʛʦʨʠʟʦʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 20-30 ʤ. ɻʦʨʠʟʦʥʪ ʥʘʧʦʨʥʳʡ. ʇʴʝʟʦʤʝʪʨʠʯʝʩʢʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʛʣʫʙʠʥʘʭ ʦʪ 2,0 ʤ ʜʦ 16,0 ʤ, ʘʙʩʦʣʶʪʥʳʝ ʦʪʤʝʪʢʠ ʋɻɺ min. 1,0 ʤ ʜʦ max. 

3,0-4,0 ʤ. ʉʫʭʦʡ ʦʩʪʘʪʦʢ ʚʦʜʳ 0,6 ʛ/ʜʤ3. ɺ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 6 ʛ/ʜʤ3[1, c. 1-4]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʫʯʝʥʠʷ ʚʦʜʦʥʦʩʥʳʭ ʨʝʩʫʨʩʦʚ ʧʨʫʜʘ-ʠʩʧʘʨʠʪʝʣʷ ɿɸʆ ɿɾʈʂ ʫʩʪʘʥʦʚʣʝʥʦ: ʩʥʠʞʝʥʠʝ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʥʘ ʪʝʨʨʠʪʦʨʠʠ, ʧʨʠʣʝʛʘʶʱʝʡ ʢ ʧʨʫʜʫ-ʠʩʧʘʨʠʪʝʣʶ, ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʬʦʥʝ 

ʧʦʩʪʦʷʥʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚʦʜʳ ʚ ʧʨʫʜʝ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʧʨʫʜ-ʠʩʧʘʨʠʪʝʣʴ ʥʝ 

ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʷ ʥʘ ʫʭʫʜʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʨʘʡʦʥʘ, ʦʥʦ ʚʝʩʴʤʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦ, ʠ 

ʥʝʩʦʧʦʩʪʘʚʠʤʦ ʩ ʚʦʟʜʝʡʩʪʚʠʝʤ ʠʨʨʠʛʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 
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 ʛ. ʊʘʛʘʥʨʦʛ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ʈɽɸɻʀʈʆɺɸʅʀɽ ʅɸ ʀʅʎʀɼɽʅʊʓ ʀʅʌʆʈʄɸʎʀʆʅʅʆʁ ɹɽɿʆʇɸʉʅʆʉʊʀ: 

 ʎɽʃʀ ʀ ɸʃɻʆʈʀʊʄ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʧʠʩʘʥʠʝ ʮʝʣʝʡ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʠʥʮʠʜʝʥʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʧʨʠʚʝʜʝʥʳ ʵʪʘʧʳ ʧʨʦʮʝʩʩʘ ʚʳʷʚʣʝʥʠʷ ʠ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʠʥʮʠʜʝʥʪʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʣʦʞʝʥ ʜʝʢʦʤʧʦʟʠʮʠʦʥʥʳʡ ʧʦʜʭʦʜ ʢ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤʳ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʠʥʮʠʜʝʥʪʦʚ ʀɹ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʀʥʮʠʜʝʥʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʘʣʛʦʨʠʪʤ ʨʝʘʛʠʨʦʚʘʥʠʷ 

 

ʀʥʮʠʜʝʥʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ - ʦʜʥʦ ʠʣʠ ʩʝʨʠʷ ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʠʣʠ ʥʝʦʞʠʜʘʥʥʳʭ 

ʩʦʙʳʪʠʡ ʚ ʩʠʩʪʝʤʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʙʦʣʴʰʦʡ ʰʘʥʩ ʩʢʦʤʧʨʦʤʝʪʠʨʦʚʘʪʴ 

ʜʝʣʦʚʳʝ ʦʧʝʨʘʮʠʠ ʠ ʧʦʩʪʘʚʠʪʴ ʧʦʜ ʫʛʨʦʟʫ ʟʘʱʠʪʫ ʠʥʬʦʨʤʘʮʠʠ [1, 2]. 

ʋʧʨʘʚʣʝʥʠʝ ʠʥʮʠʜʝʥʪʘʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʯʘʩʪʴʶ ʩʠʩʪʝʤʳ ʀɹ ʚ 

ʣʶʙʦʡ ʩʦʚʨʝʤʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. ʀʥʮʠʜʝʥʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʘʨʫʰʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ 

ʬʠʥʘʥʩʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ, ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʧʨʷʤʳʤ ʬʠʥʘʥʩʦʚʳʤ ʧʦʪʝʨʷʤ. ʇʦʵʪʦʤʫ ʩʦʪʨʫʜʥʠʢʠ ʦʪʜʝʣʘ 

ʀɹ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʣʞʥʳ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʷʚʣʷʪʴ ʠ ʨʘʩʩʣʝʜʦʚʘʪʴ ʣʶʙʳʝ ʧʦʧʳʪʢʠ ʩʚʝʨʰʝʥʠʷ 

ʥʝʟʘʢʦʥʥʳʭ ʜʝʡʩʪʚʠʡ. 

ʆʨʛʘʥʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʠʥʮʠʜʝʥʪ ʧʨʝʩʣʝʜʫʝʪ ʩʣʝʜʫʶʱʠʝ ʮʝʣʠ: 

V ʧʨʝʜʫʧʨʝʜʠʪʴ ʥʝʩʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʝ ʜʝʡʩʪʚʠʷ ʠ ʚ ʢʨʘʪʯʘʡʰʠʝ ʩʨʦʢʠ ʚʦʩʩʪʘʥʦʚʠʪʴ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʢʦʤʧʘʥʠʠ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʠʥʮʠʜʝʥʪʘ; 

V ʧʨʝʜʩʪʘʚʠʪʴ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʡ ʦʪʯʝʪ ʦ ʧʨʦʠʟʦʰʝʜʰʝʤ ʠʥʮʠʜʝʥʪʝ ʠ ʧʦʣʝʟʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ; 

V ʩʦʟʜʘʪʴ ʫʩʣʦʚʠʷ ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ ʠ ʭʨʘʥʝʥʠʷ ʪʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʥʮʠʜʝʥʪʘʭ; 

V ʦʙʝʩʧʝʯʠʪʴ ʙʳʩʪʨʦʝ ʦʙʥʘʨʫʞʝʥʠʝ ʠ/ʠʣʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʧʦʜʦʙʥʳʭ ʠʥʮʠʜʝʥʪʦʚ ʚ ʙʫʜʫʱʝʤ (ʧʫʪʝʤ 

ʘʥʘʣʠʟʘ ʩʣʫʯʠʚʰʠʭʩʷ ʚ ʧʨʦʰʣʦʤ ʠʥʮʠʜʝʥʪʦʚ, ʠʟʤʝʥʝʥʠʷ ʧʦʣʠʪʠʢʠ ʀɹ, ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʀɹ); 

V ʦʙʝʩʧʝʯʠʪʴ ʩʦʭʨʘʥʥʦʩʪʴ ʠ ʮʝʣʦʩʪʥʦʩʪʴ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʧʨʦʠʟʦʰʝʜʰʝʛʦ ʠʥʮʠʜʝʥʪʘ; 

V ʩʦʟʜʘʪʴ ʫʩʣʦʚʠʷ ʜʣʷ ʚʦʟʙʫʞʜʝʥʠʷ ʛʨʘʞʜʘʥʩʢʦʛʦ ʠʣʠ ʫʛʦʣʦʚʥʦʛʦ ʜʝʣʘ ʧʨʦʪʠʚ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘ; 

V ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʥʘʨʫʰʝʥʠʝ ʧʦʨʷʜʢʘ ʨʘʙʦʪʳ ʠ ʧʦʚʨʝʞʜʝʥʠʷ ʜʘʥʥʳʭ ʀʊ-ʩʠʩʪʝʤʳ; 

V ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʧʦʩʣʝʜʩʪʚʠʷ ʥʘʨʫʰʝʥʠʷ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ, ʮʝʣʦʩʪʥʦʩʪʠ ʠ ʜʦʩʪʫʧʥʦʩʪʠ ʀʊ-

ʩʠʩʪʝʤʳ; 

V ʟʘʱʠʪʠʪʴ ʨʝʧʫʪʘʮʠʶ ʢʦʤʧʘʥʠʠ ʠ ʝʝ ʨʝʩʫʨʩʳ; 
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V ʧʨʦʚʝʩʪʠ ʦʙʫʯʝʥʠʝ ʩʦʪʨʫʜʥʠʢʦʚ ʨʝʘʛʠʨʦʚʘʥʠʶ ʥʘ ʠʥʮʠʜʝʥʪ. 

 ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʨʘʩʩʤʦʪʨʠʤ ʩʣʝʜʫʶʱʠʡ ʘʣʛʦʨʠʪʤ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʠʥʮʠʜʝʥʪʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ ʨʠʩ. 1. 

 

 

 

ʈʠʩʫʥʦʢ 1 ï ɸʣʛʦʨʠʪʤ ʚʳʷʚʣʝʥʠʷ ʠ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʠʥʮʠʜʝʥʪʳ ʀɹ 

 

ʇʦʥʷʪʥʦ, ʯʪʦ ʧʦ ʨʘʟʣʠʯʥʳʤ ʠʥʮʠʜʝʥʪʘʤ ʀɹ ʧʨʦʮʝʜʫʨʳ ʨʝʘʛʠʨʦʚʘʥʠʷ ʤʦʛʫʪ ʨʘʟʣʠʯʘʪʴʩʷ, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʠʥʮʠʜʝʥʪʘ, ʩʪʝʧʝʥʠ ʝʛʦ ʢʨʠʪʠʯʥʦʩʪʠ, ʚʦʟʤʦʞʥʦʛʦ ʫʱʝʨʙʘ, ʨʝʘʢʮʠʠ ʨʫʢʦʚʦʜʩʪʚʘ 

ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʪ.ʧ. 

ʀʥʮʠʜʝʥʪ ʢʦʤʧʴʶʪʝʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʯʘʩʪʦ ʦʢʘʟʳʚʘʝʪʩʷ ʧʨʦʷʚʣʝʥʠʝʤ ʢʦʤʧʣʝʢʩʥʦʡ ʠ 

ʤʥʦʛʦʩʪʦʨʦʥʥʝʡ ʧʨʦʙʣʝʤʳ. ʇʨʘʚʠʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʨʝʰʝʥʠʶ ʵʪʦʡ ʧʨʦʙʣʝʤʳ - ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʝʝ 

ʜʝʢʦʤʧʦʟʠʮʠʷ ʥʘ ʩʪʨʫʢʪʫʨʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʠ ʠʟʫʯʝʥʠʝ ʚʭʦʜʥʳʭ ʠ ʚʳʭʦʜʥʳʭ ʜʘʥʥʳʭ ʢʘʞʜʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. 

 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʀʥʮʠʜʝʥʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: - ʈʝʞʠʤ 

ʜʦʩʪʫʧʘ:http://www.wikisec.ru/index.php?title=ʀʥʮʠʜʝʥʪ_ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ_ʙʝʟʦʧʘʩʥʦʩʪʠ 

2. ɸʣʝʢʩʝʝʚ ɼ.ʄ., ʀʚʘʥʝʥʢʦ ʂ.ʅ., ʋʙʠʨʘʡʣʦ ɺ.ʅ. // ʀʥʮʠʜʝʥʪʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ // ʅʦʚʘʷ 

ʥʘʫʢʘ: ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʚʟʛʣʷʜ: ʄʝʞʜʫʥʘʨʦʜʥʦʝ ʥʘʫʯʥʦʝ ʧʝʨʠʦʜʠʯʝʩʢʦʝ ʠʟʜʘʥʠʝ ʧʦ ʠʪʦʛʘʤ 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ (04 ʘʚʛʫʩʪʘ 2016 ʛ, ʛ. ʀʞʝʚʩʢ). - ʉʪʝʨʣʠʪʘʤʘʢ: ɸʄʀ, 

2016. ʉ. 145-146. ʇʫʙʣʠʢʘʮʠʷ ʈʀʅʎ. ʉʩʳʣʢʘ: http://ami.im/sbornik/MNPK-93.pdf 

 

É ɸʣʝʢʩʝʝʚ ɼ.ʄ., ʀʚʘʥʝʥʢʦ ʂ.ʅ., ʋʙʠʨʘʡʣʦ ɺ.ʅ., 2016 

http://ami.im/sbornik/MNPK-93.pdf
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STRENGTHENING OF STRUCTURES MADE OF WOOD  

 

Today wooden structures are widely used in the construction industry. Wood has a number of advantages, 

such as high strength at low density, environmental friendliness, low thermal conductivity, a feature to "warn" 

(with crackling) in emergency situations about its imminent destruction, etc. But, however, there are a number of 

negative features: wood is exposed to wood-destroying fungi, warping, cracking when humidity changes, etc. 

Consequently, while using the construction, there occur defects and damages that need to be eliminated. 

The selection of a particular method of strengthening depends on several factors: 

1) issues of strengthening (increase or restore of the bearing capacity of the structure); 

2) technical condition of both the wooden structure and the building as a whole (the presence of defects and 

damages); 

3) organization of mounting and dismounting of strengthening elements (presence of sufficient space, square, 

etc. to accommodate strengthening elements); 

4) operating conditions (temperature and humidity). 

Today the methods to strengthen wooden structures are not sufficiently studied, and during the analysis of 

technical literature and project documentation, all the ways to strengthen were consolidated into a single 

classification system shown in Figure 1. 

There are 3 main methods of construction strengthening: 

1) With the change in the stress state (fig. 2 f, r, u); 

2) With the change in the structural scheme (fig. 2 s, t, v); 

3) With the change of the geometrical characteristics of the section (fig.2 ʘ-e, g-q). 

Methods of strengthening of solid wood and laminated wood
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Fig.1 ï Classification of methods of strengthening of solid wood and laminated wood 
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Strengthening with the change in the stress state is considered to be the most effective method used mainly to 

improve the bearing capacity of the structure through the introduction of various kinds of puffs, sprengels, rods. 

Strengthening with the change in the structural scheme is associated with a decrease in the estimated 

construction flown by summing up (installation) of additional supports, braces and pendants. 

Strengthening with the change in the geometric characteristics of the cross-section is used in unsatisfactory 

technical conditions of structures by the device linings, overlapping local defects in the steel prosthesis in support 

nodes of the structure and change of schemes of work of the node connection by introducing of additional 

elements. 
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Fig.2 ï Methods of strengthening of solid wood and laminated wood 

a - partial replacement of timber section; b - above (below) beams; c - prosthetic devices made of channel bars; d - 

prosthetic device made of hard profiles; e - device of bar prosthesis; f ï belly rods; g - connections on plywood 

lining; h - connections on the weather boards; i - connection on steel mending plates; j - glued connections on the 

rods; k - strengthening of beams with tie clips; l - strengthening of beams with tie clips; l ï strengthening of beams 

with steel nagel plates; m - the connection to the minimum wage; n - strengthening of beams by impregnation of 

adhesive compositions; o - strengthening of the glued wooden construction by buildup of the beam section; p - steel 

clip device made of the corners; q - beams with carbon fiber reinforcement; r - strengthening steel horizontal puffs; 

s,t - additional supports; u - strengthening steel truss puffs; v ï turning the metal and wooden arches into a farm and 

a farm into a three hinge joint arch; 1 - glued beam; 2 steel-tightening; 3- support with a nut to tighten; 4- lanyard; 

5- support; 6- support with a hinge; 7- support; 8- column; 9- hard brace; 10 - support with wedges;  

11 - wooden amplification element. 
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Despite the diversity of the methods and ways of strengthening of wooden structures, there is a number of 

problematic issues: 

1) There is no legal and technical basis to strengthen the wooden structure; 

2) The methodology of engineering calculation of strengthening elements was not developed for the majority 

of the methods of strengthening; 

3) The need for economic justification of the use of this or that method of strengthening and in particular of 

the methods with the change of stress state and geometric characteristics of the cross section. 

This issue requires comprehensive scientific research and detailed study. 
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ɸʅɸʃʀɿ ɺʆɿʄʆɾʅʆʉʊɽʁ CREO PARAMETRIC   

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʚʦʟʤʦʞʥʦʩʪʝʡ ʛʨʘʬʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ Creo Parametric ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʜʨʫʛʠʤʠ ʧʨʦʛʨʘʤʤʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ. ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʙʦʪʳ ʩʦ ʩʙʦʨʢʦʡ ʧʦʣʥʦʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 

CAD-ʩʠʩʪʝʤʳ NX, ʧʦʣʫʯʝʥʠʷ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʜʝʪʘʣʠ ʚ ʩʠʩʪʝʤʝ SolidWorks. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʦʙʣʘʩʪʝʡ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʘʢʠʭ ʛʨʘʬʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʢʘʢ CAD-ʩʠʩʪʝʤʘ NX, CATIA. ʀʩʩʣʝʜʦʚʘʥ ʧʨʠʥʮʠʧ ʧʦʩʪʨʦʝʥʠʷ 

3D ʤʦʜʝʣʠ ʚ ʩʠʩʪʝʤʝ T-FLEX CAD. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʚʦʟʤʦʞʥʦʩʪʠ, ʧʦʜʭʦʜʳ ʠ ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ 

ʧʨʠʣʦʞʝʥʠʡ ʛʨʘʬʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ Creo Parametric. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʨʘʙʦʪʳ 

ʚ ʛʨʘʬʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʥʝʦʙʭʦʜʠʤʦ ʢʘʞʜʫʶ ʠʟ ʥʠʭ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʪʝʭ ʦʙʣʘʩʪʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʚ 

ʢʦʪʦʨʳʭ ʦʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʷʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ. ɺ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ ʙʦʣʝʝ ʚʳʛʦʜʥʦ 

ʧʨʠʤʝʥʝʥʠʝ CAD-ʩʠʩʪʝʤʳ Creo Parametric ʠʟ-ʟʘ ʝʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʦʯʝʪʘʪʴ ʚ ʩʝʙʝ ʜʚʘ ʧʦʜʭʦʜʘ ï 

ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʝ ʠ ʧʨʷʤʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʫʜʦʙʩʪʚʘ ʨʘʙʦʪʳ ʩ ʥʝʙʦʣʴʰʠʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ, ʘ ʪʘʢʞʝ 

ʧʦʜʜʝʨʞʢʠ ʠʤʧʦʨʪʘ ʬʦʨʤʘʪʦʚ ʠʟ ʉɸʇʈ ʜʨʫʛʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

Creo Parametric, CAD-ʩʠʩʪʝʤʘ NX, ʂʆʄʇɸʉ-3D, SolidWorks, CATIA. 

 

ʉʨʘʚʥʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ Creo Parametric ʩ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʣʶʙʦʡ ʜʨʫʛʦʡ 3D CAD-ʩʠʩʪʝʤʳ ʧʨʠʚʦʜʠʪ 

ʢ ʧʦʥʠʤʘʥʠʶ ʧʨʠʯʠʥ ʚʳʙʦʨʘ ʜʘʥʥʦʡ ʛʨʘʬʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 500000 ʢʦʥʩʪʨʫʢʪʦʨʘʤʠ ʠ ʠʥʞʝʥʝʨʘʤʠ ʚ ʙʦʣʝʝ 

ʯʝʤ 40000 ʢʦʤʧʘʥʠʷʭ ʚʦ ʚʩʸʤ ʤʠʨʝ. ʅʠ ʦʜʥʘ ʠʟ CAD-ʩʠʩʪʝʤ ʥʝ ʠʤʝʝʪ ʪʘʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʢʘʯʝʩʪʚ, ʢʘʢ ʪʘ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʜʦʩʪʦʠʥʩʪʚ, ʢʦʪʦʨʫʶ ʧʨʝʜʦʩʪʘʚʣʷʝʪ Creo Parametric [1].  

ʅʘʧʨʠʤʝʨ, ʧʦʣʥʦʬʫʥʢʮʠʦʥʘʣʴʥʘʷ CAD-ʩʠʩʪʝʤʘ NX, ʦʜʥʘ ʠʟ ʚʝʜʫʱʠʭ 3D-ʤʦʜʝʣʣʝʨʦʚ, ʧʨʝʜʣʘʛʘʝʪ ʧʨʠ 

ʨʘʙʦʪʝ ʩʦ ʩʙʦʨʢʦʡ ʟʘʛʨʫʟʠʪʴ ʝʝ ʚ ʦʙʣʝʛʯʝʥʥʦʤ ʬʦʨʤʘʪʝ (ʧʨʦʠʩʭʦʜʠʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ) ʠ ʥʘʨʠʩʦʚʘʪʴ ʦʢʥʦ 
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ʚʦʢʨʫʛ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʜʝʪʘʣʝʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʟʜʘʝʪʩʷ ʨʘʙʦʯʘʷ ʟʦʥʘ, ʥʝ ʥʫʞʥʦ 

ʨʘʟʨʘʙʦʪʯʠʢʫ ʭʨʘʥʠʪʴ ʚ ʧʘʤʷʪʠ ʥʘʟʚʘʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ. ɿʘʪʝʤ ʟʘʛʨʫʞʘʶʪʩʷ CAD-ʜʘʥʥʳʝ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʆʜʥʦʚʨʝʤʝʥʥʘʷ ʨʘʙʦʪʘ ʥʘʜ ʧʨʦʝʢʪʦʤ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʦʥʩʪʨʫʢʪʦʨʦʚ ʧʦʢʘ ʚʦʟʤʦʞʥʘ 

ʪʦʣʴʢʦ ʜʣʷ ʢʦʨʘʙʣʝʩʪʨʦʠʪʝʣʴʥʳʭ ʨʝʰʝʥʠʡ [2].  

CAD-ʩʠʩʪʝʤʘ ʂʆʄʇɸʉ-3D, ʦʜʥʘ ʠʟ ʣʫʯʰʠʭ ʨʦʩʩʠʡʩʢʠʭ ʛʨʘʬʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʪʘʢʠʭ ʪʨʝʭʤʝʨʥʳʭ ʪʚʝʨʜʦʪʝʣʴʥʳʭ ʤʦʜʝʣʝʡ: ʚʘʣʦʚ, ʚʪʫʣʦʢ, ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʧʨʷʤʦʟʫʙʳʭ 

ʰʝʩʪʝʨʝʥ ʚʥʫʪʨʝʥʥʝʛʦ ʠ ʚʥʝʰʥʝʛʦ ʟʘʮʝʧʣʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʩʠʩʪʝʤʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʬʦʨʤʣʝʥʠʷ 

ʧʨʦʝʢʪʥʦʡ ʠ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ɽʉʂɼ. ʇʨʦʩʪʦʪʘ ʨʘʙʦʪʳ ʩ 

ʤʝʥʶ CAD-ʩʠʩʪʝʤʳ, ʩʦʭʨʘʥʥʦʩʪʴ ʬʘʡʣʘ ʚ ʣʶʙʦʤ ʠʟ ʬʦʨʤʘʪʦʚ (CDW, JPEG, CAD) ʠ ʦʪʢʨʳʪʠʝ ʝʛʦ ʚ ʜʨʫʛʠʭ 

ʧʨʦʛʨʘʤʤʘʭ ï ʚʩʝ ʵʪʦ ʦʙʲʷʩʥʷʝʪ ʚʳʙʦʨ ʝʝ ʤʥʦʛʠʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ.  

ʇʨʠ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʤʦʜʝʣʴ, ʚʳʧʦʣʥʝʥʥʫʶ ʚ ʛʨʘʬʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʂʆʄʇɸʉ-3D, ʧʨʦʠʩʭʦʜʷʪ 

ʠʟʤʝʥʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʯʝʨʪʝʞʝ. ʆʩʥʦʚʥʦʝ ʥʝʫʜʦʙʩʪʚʦ ʩʠʩʪʝʤʳ ʩʚʷʟʘʥʦ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 

ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʤʥʦʛʠʭ ʦʧʝʨʘʮʠʡ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʙʫʜʫʪ ʧʦʪʝʨʷʥʳ.  

ɺ SolidWorks ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʙʲʝʤʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʜʝʪʘʣʝʡ ʠ ʢʦʤʧʦʥʦʚʦʢ ʩʙʦʨʦʢ ʚ ʚʠʜʝ ʪʨʝʭʤʝʨʥʳʭ 

ʤʦʜʝʣʝʡ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠʥʮʠʧ ʪʨʝʭʤʝʨʥʦʛʦ ʪʚʝʨʜʦʪʝʣʴʥʦʛʦ ʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ.  

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʜʝʪʘʣʠ ʚ ʩʠʩʪʝʤʝ SolidWorks ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʦʤʙʠʥʘʮʠʠ 

ʪʨʝʭʤʝʨʥʳʭ ʧʨʠʤʠʪʠʚʦʚ. ʆʩʥʦʚʦʡ ʙʦʣʴʰʠʥʩʪʚʘ ʵʣʝʤʝʥʪʦʚ ʩʣʫʞʠʪ ʧʣʦʩʢʠʡ ʵʩʢʠʟ, ʠ ʫʞʝ ʧʦ ʥʝʤʫ ʩʦʟʜʘʝʪʩʷ 

ʙʘʟʦʚʳʡ ʪʨʝʭʤʝʨʥʳʡ ʦʙʲʝʢʪ. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʥʘʨʘʱʠʚʘʥʠʝ 3D ʦʙʲʝʢʪʦʚ ʠ ʧʦʟʚʦʣʷʝʪ ʚ ʠʪʦʛʝ ʧʦʣʫʯʠʪʴ 

ʞʝʣʘʝʤʳʡ ʨʝʟʫʣʴʪʘʪ [3]. 

 
ʈʠʩʫʥʦʢ 1 ï ʇʦʣʫʯʝʥʠʝ 3D-ʦʙʲʝʢʪʘ ʚ ʩʠʩʪʝʤʝ SolidWorks [3]. 

 

ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ SolidWorks ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʩʙʦʨʢʫ, 

ʨʫʢʦʚʦʜʩʪʚʫʷʩʴ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʤʝʪʦʜʦʚ: çʩʚʝʨʭʫ ʚʥʠʟè, çʩʥʠʟʫ ʚʚʝʨʭè, ʩʦʯʝʪʘʥʠʝʤ ʵʪʠʭ ʤʝʪʦʜʦʚ. 

ʉʧʦʩʦʙ çʩʚʝʨʭʫ ʚʥʠʟè ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʝʤ, ʯʪʦ ʧʨʦʮʝʩʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʥʘʯʠʥʘʝʪʩʷ ʩʦ ʩʙʦʨʢʠ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʩʩʳʣʢʠ ʥʘ ʛʝʦʤʝʪʨʠʶ ʠʩʭʦʜʥʦʡ ʤʦʜʝʣʠ. ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʨʘʟʤʝʨʘ ʠʩʭʦʜʥʦʡ ʤʦʜʝʣʠ 

ʩʚʷʟʘʥʥʘʷ ʩ ʥʝʡ ʜʝʪʘʣʴ ʦʙʥʦʚʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ʄʝʪʦʜ çʩʥʠʟʫ ʚʚʝʨʭè ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʥʘʯʘʣʘ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʜʝʪʘʣʝʡ. ɺ ʧʦʩʣʝʜʫʶʱʝʤ ʠʭ ʚʩʪʨʘʠʚʘʶʪ ʚ ʩʙʦʨʢʫ ʠ ʩʦʧʨʷʛʘʶʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʧʨʦʝʢʪʘ.  

ʆʙʝ ʩʠʩʪʝʤʳ ï CATIA ʠ SolidWorks ï ʷʚʣʷʶʪʩʷ ʧʨʦʜʫʢʪʘʤʠ ʬʨʘʥʮʫʟʩʢʦʡ ʬʠʨʤʳ Dassault Systemes. 

ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʦʥʠ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʪʝʭʥʠʯʝʩʢʠʤʠ ʢʦʥʢʫʨʝʥʪʘʤʠ. ʆʥʠ ʦʙʝ ʧʨʦʩʪʦ ʥʘʮʝʣʝʥʳ ʥʘ ʨʘʟʣʠʯʥʳʝ 

ʩʝʛʤʝʥʪʳ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. SolidWorks ï ʧʘʢʝʪ CAD ʩʨʝʜʥʝʛʦ ʫʨʦʚʥʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʨʦʛʨʘʤʤʥʳʡ 

ʧʨʦʜʫʢʪ CATIA ʥʘʮʝʣʝʥ ʥʘ ʨʳʥʦʢ CAD ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ, ʛʜʝ ʥʝʦʙʭʦʜʠʤʦ ʥʝ ʪʦʣʴʢʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ 

ʘʚʪʦʤʦʙʠʣʷ, ʥʦ ʠ, ʚʦʟʤʦʞʥʦ, ʬʘʙʨʠʢʠ, ʥʘ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʘʚʪʦʤʦʙʠʣʴ. ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʚʢʣʶʯʘʝʪ 

ʚ ʩʝʙʷ ʧʝʨʝʜʦʚʦʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʪʨʝʭʤʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʦʜʩʠʩʪʝʤʳ ʧʨʦʛʨʘʤʤʥʦʡ ʠʤʠʪʘʮʠʠ 

ʩʣʦʞʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʨʘʟʚʠʪʳʝ ʩʨʝʜʩʪʚʘ ʘʥʘʣʠʟʘ ʠ ʝʜʠʥʫʶ ʙʘʟʫ ʜʘʥʥʳʭ ʪʝʢʩʪʦʚʦʡ ʠ 

ʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. 
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ʉʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʨʝʰʘʪʴ ʚʩʝ ʟʘʜʘʯʠ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ï ʦʪ  

ʚʥʝʰʥʝʛʦ (ʢʦʥʮʝʧʪʫʘʣʴʥʦʛʦ) ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʜʦ ʚʳʧʫʩʢʘ ʯʝʨʪʝʞʝʡ, ʩʧʝʮʠʬʠʢʘʮʠʡ, ʤʦʥʪʘʞʥʳʭ ʩʭʝʤ ʠ 

ʫʧʨʘʚʣʷʶʱʠʭ ʧʨʦʛʨʘʤʤ ʜʣʷ ʩʪʘʥʢʦʚ ʩ ʏʇʋ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ CATIA ʟʘʥʠʤʘʝʪ ʦʢʦʣʦ 70% ʤʠʨʦʚʦʛʦ 

ʨʳʥʢʘ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ 

ʘʚʠʘʢʦʩʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʙʦʣʝʝ 45% - ʚ ʘʚʪʦʤʦʙʠʣʝʩʪʨʦʝʥʠʠ [4]. 

 ʉʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʨʝʰʘʪʴ ʚʩʝ ʟʘʜʘʯʠ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ï ʦʪ 

ʚʥʝʰʥʝʛʦ (ʢʦʥʮʝʧʪʫʘʣʴʥʦʛʦ) ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʜʦ ʚʳʧʫʩʢʘ ʯʝʨʪʝʞʝʡ, ʩʧʝʮʠʬʠʢʘʮʠʡ, ʤʦʥʪʘʞʥʳʭ ʩʭʝʤ ʠ 

ʫʧʨʘʚʣʷʶʱʠʭ ʧʨʦʛʨʘʤʤ ʜʣʷ ʩʪʘʥʢʦʚ ʩ ʏʇʋ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ CATIA ʟʘʥʠʤʘʝʪ ʦʢʦʣʦ 70% ʤʠʨʦʚʦʛʦ 

ʨʳʥʢʘ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ 

ʘʚʠʘʢʦʩʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʙʦʣʝʝ 45% - ʚ ʘʚʪʦʤʦʙʠʣʝʩʪʨʦʝʥʠʠ [4].  

ɺ ʩʠʩʪʝʤʝ T-FLEX CAD ʠʩʧʦʣʴʟʫʝʪʩʷ ʝʜʠʥʘʷ ʦʙʲʝʢʪʥʘʷ ʧʘʨʘʤʝʪʨʠʯʝʩʢʘʷ ʤʦʜʝʣʴ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʝʜʠʥʦʦʙʨʘʟʥʦ ʫʧʨʘʚʣʷʪʴ ʧʘʨʘʤʝʪʨʘʤʠ ʣʶʙʳʭ ʦʙʲʝʢʪʦʚ. ʇʨʠʥʮʠʧ ʫʩʪʨʦʡʩʪʚʘ ʧʘʨʘʤʝʪʨʠʟʘʮʠʠ ʤʦʞʥʦ 

ʧʨʝʜʩʪʘʚʠʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʊʘʤ, ʛʜʝ ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʚʦʜʠʪ ʯʠʩʣʝʥʥʦʝ ʠʣʠ ʪʝʢʩʪʦʚʦʝ ʟʥʘʯʝʥʠʝ 

ʧʘʨʘʤʝʪʨʘ, ʦʥ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʝʨʝʤʝʥʥʫʶ ʠʣʠ ʚʳʨʘʞʝʥʠʝ, ʟʘʚʠʩʷʱʝʝ ʦʪ ʧʝʨʝʤʝʥʥʳʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʩʚʷʟʳʚʘʪʴ ʟʥʘʯʝʥʠʷ ʤʝʞʜʫ ʩʦʙʦʡ, ʨʘʩʩʯʠʪʳʚʘʪʴ ʠʭ ʧʦ ʬʦʨʤʫʣʘʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʤʦʜʝʣʠ, ʠʟʤʝʥʷʪʴ ʠʭ ʠʟʚʥʝ (ʩʯʠʪʳʚʘʷ ʠʟ ʬʘʡʣʘ ʧʘʨʘʤʝʪʨʦʚ, ʟʘʜʘʚʘʷ ʧʨʦʛʨʘʤʤʥʦ ʠ ʪ.ʜ.). ʇʝʨʝʤʝʥʥʳʝ 

ʧʦʟʚʦʣʷʶʪ ʪʘʢʞʝ, ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʴʥʳʭ ʬʫʥʢʮʠʡ, ʧʦʣʫʯʘʪʴ ʟʥʘʯʝʥʠʷ ʪʨʝʙʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʫ ʣʶʙʳʭ 

ʵʣʝʤʝʥʪʦʚ ʤʦʜʝʣʠ (ʠʟʤʝʨʷʪʴ ʠʭ), ʧʝʨʝʜʘʚʘʪʴ ʥʫʞʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʤʧʦʥʝʥʪʘʤ ʩʙʦʨʢʠ, ʩʚʷʟʳʚʘʪʴ ʧʘʨʘʤʝʪʨʳ 

ʦʜʥʠʭ ʵʣʝʤʝʥʪʦʚ ʤʦʜʝʣʠ ʩ ʜʨʫʛʠʤʠ ʠ ʪ.ʜ. [5].  

ʇʘʨʘʤʝʪʨʠʯʝʩʢʘʷ ʤʦʜʝʣʴ T-FLEX CAD ʦʩʥʦʚʘʥʘ ʥʘ çʧʨʷʤʦʤè ʤʝʪʦʜʝ ʨʘʩʯʸʪʘ ʙʝʟ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʡ 

ʠ ʠʪʝʨʘʮʠʦʥʥʳʭ ʩʭʝʤ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʝʨʝʩʯʸʪʘ ʤʦʜʝʣʠ ʠ 

ʪʦʯʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʘ. ʈʘʟʤʝʨʥʦʩʪʴ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʥʝ ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʠʡ ʧʦ ʢʦʣʠʯʝʩʪʚʫ 

ʫʯʘʩʪʚʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ: ʚ ʤʦʜʝʣʠ ʤʦʛʫʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʩʦʪʥʠ ʪʳʩʷʯ ʠ ʜʘʞʝ ʤʠʣʣʠʦʥʳ ʵʣʝʤʝʥʪʦʚ, 

ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʨʘʟʣʠʯʥʳʤʠ ʟʘʚʠʩʠʤʦʩʪʷʤʠ. 

PTC Creo ʷʚʣʷʝʪʩʷ ʥʘʙʦʨʦʤ ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ: Creo Parametric, Creo Direct, Creo View, 

Creo Simulate ʠ Creo Sketch. ʈʘʟʙʠʚʢʘ ʙʦʣʴʰʦʛʦ CAD ʧʨʠʣʦʞʝʥʠʷ ʥʘ ʤʝʥʴʰʠʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʥʘʧʨʘʚʣʝʥʠʡ, ʧʦ ʢʦʪʦʨʳʤ PTC ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʢʦʥʢʫʨʝʥʪʦʚ. ʇʨʠʣʦʞʝʥʠʷ ʩʧʨʦʝʢʪʠʨʦʚʘʥʳ ʪʘʢ, ʯʪʦ ʤʦʛʫʪ 

ʨʘʙʦʪʘʪʴ ʠ ʥʝʟʘʚʠʩʠʤʦ, ʠ ʩʦʚʤʝʩʪʥʦ. ʂʘʞʜʦʝ ʠʟ ʥʠʭ ʦʧʪʠʤʠʟʠʨʦʚʘʥʦ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʦʥʢʨʝʪʥʦʡ ʬʫʥʢʮʠʠ: 

ʠʥʞʝʥʝʨ, ʧʨʦʤʳʰʣʝʥʥʳʡ ʜʠʟʘʡʥʝʨ, ʢʦʥʮʝʧʪʫʘʣʴʥʳʡ ʠʥʞʝʥʝʨ, ʘʥʘʣʠʪʠʢ, ʨʝʮʝʥʟʝʥʪ ʧʨʦʝʢʪʘ. ʂʦʤʧʘʥʠʷ PTC 

ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʧʦʩʪʘʚʱʠʢʦʤ, ʧʨʝʜʣʘʛʘʶʱʠʤ ʨʦʣʝʚʳʝ ʧʨʠʣʦʞʝʥʠʷ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʥʠ ʠʤʝʣʠ 

ʦʙʱʠʡ ʚʥʝʰʥʠʡ ʚʠʜ ʠ ʧʨʠʥʮʠʧʳ ʧʦʩʪʨʦʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ (UI), ʢʦʤʘʥʜʳ ʦʨʛʘʥʠʟʫʶʪʩʷ ʚ 

ʚʠʜʝ ʧʦʣʦʩʦʢ, ʯʪʦ ʧʦʭʦʞʝ ʥʘ ʠʥʪʝʨʬʝʡʩ ʧʨʠʣʦʞʝʥʠʡ Microsoft.  

ɺ Creo ʦʙʲʝʜʠʥʝʥʳ ʜʚʘ ʧʦʜʭʦʜʘ ï ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ Pro/ ENGINEER ʠ ʧʨʷʤʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ CoCreate. ʇʘʨʘʤʝʪʨʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʦʩʥʦʚʘʥʦ ʥʘ ʫʧʦʨʷʜʦʯʝʥʠʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʠʭ ʜʦʙʘʚʣʝʥʠʷ, ʯʪʦ ʜʝʣʘʝʪ ʵʪʦʪ ʧʨʦʮʝʩʩ ʧʦʭʦʞʠʤ ʥʘ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʜʝʪʘʣʠ. ʇʨʠ ʜʦʙʘʚʣʝʥʠʠ ʥʦʚʦʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʵʣʝʤʝʥʪʘ ʜʣʷ ʫʢʘʟʘʥʠʷ ʝʛʦ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʩʜʝʣʘʪʴ ʩʩʳʣʢʫ ʥʘ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʡ ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʵʣʝʤʝʥʪ ï ʪʘʢ 

ʩʦʟʜʘʝʪʩʷ ʩʚʷʟʴ çʨʦʜʠʪʝʣʴ ï ʧʦʪʦʤʦʢè. ʇʨʠ ʟʥʘʯʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʨʦʜʠʪʝʣʴʩʢʦʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ 

ʵʣʝʤʝʥʪʘ ʝʛʦ ʧʦʪʦʤʢʠ ʪʝʨʷʶʪ ʥʝʢʦʪʦʨʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠʭ ʧʦʣʦʞʝʥʠʷ ʠʣʠ 

ʬʦʨʤʳ. ɺʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʘ, ʢʦʛʜʘ ʧʨʠ ʨʘʟʨʫʰʝʥʠʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʵʣʝʤʝʥʪʘ-ʨʦʜʠʪʝʣʷ ʨʘʟʨʫʰʘʶʪʩʷ ʝʛʦ 

ʧʦʪʦʤʢʠ ʠ ʧʦʪʦʤʢʠ, ʜʣʷ ʢʦʪʦʨʳʭ ʦʥʠ ʷʚʣʷʶʪʩʷ ʨʦʜʠʪʝʣʷʤʠ. 

ʇʦʵʪʦʤʫ PTC ʧʨʠʦʙʨʝʣʘ ʪʝʭʥʦʣʦʛʠʶ ʧʨʷʤʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ CoCreate ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʦʣʴʰʝʡ 

ʛʠʙʢʦʩʪʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʃʶʙʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʞʥʦ ʚʜʘʚʣʠʚʘʪʴ ʠʣʠ ʚʳʪʷʛʠʚʘʪʴ ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠʭ ʩʦʟʜʘʥʠʷ, ʠ ʠʟʤʝʥʝʥʠʷ ʤʦʞʥʦ ʜʝʣʘʪʴ ʦʯʝʥʴ ʙʳʩʪʨʦ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʩʪʫʧʘ ʢ ʧʨʷʤʦʤʫ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ çFlexible Modelingè ʠ ʤʦʞʥʦ 

ʨʘʙʦʪʘʪʴ ʩ ʵʪʠʤʠ ñʛʠʙʢʠʤʠò ʬʫʥʢʮʠʷʤʠ. ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʠʣʠ ʠʭ ʛʨʫʧʧʳ ʨʝʜʘʢʪʠʨʫʶʪʩʷ 

ʩʧʦʩʦʙʦʤ çʧʝʨʝʪʘʱʠʪʴ ʠ ʧʦʣʦʞʠʪʴè. ʇʨʠ ʧʝʨʝʪʘʩʢʠʚʘʥʠʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʵʣʝʤʝʥʪʘ ʚ ʜʝʨʝʚʝ ʜʦʙʘʚʣʷʝʪʩʷ  
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ʥʦʚʳʡ çʧʝʨʝʜʚʠʥʫʪʳʡè ʵʣʝʤʝʥʪ.  

ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʦʣʴʢʦ ʦʜʥʦʛʦ ʤʝʪʦʜʘ ï ʧʨʤ̫ʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʙʝʟ ʚʭʦʜʘ ʚ  

ʧʘʨʘʤʝʪʨʠʯʝʩʢʫʶ ʩʨʝʜʫ, ʧʨʠʤʝʥʷʝʪʩʷ ʤʦʜʫʣʴ PTC Creo Direct, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʪʝʭʥʦʣʦʛʠʠ ʦʪ CoCreate. ʇʨʠ 

ʵʪʦʤ ʤʦʜʝʣʠ, ʩʦʟʜʘʥʥʳʝ ʚ PTC Creo Parametric, ʤʦʛʫʪ ʙʳʪʴ ʧʝʨʝʥʝʩʝʥʳ ʚ PTC Creo Direct ʙʝʟ ʪʨʘʥʩʣʷʮʠʠ 

ʠʣʠ ʧʦʜʯʠʩʪʢʠ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʠ ʥʘʦʙʦʨʦʪ. ʉʦʟʜʘʥʥʫʶ ʚ ʩʨʝʜʝ PTC Creo Parametric ʤʦʜʝʣʴ ʤʦʞʥʦ ʧʝʨʝʥʝʩʪʠ 

ʚ PTC Creo Direct, ʩʜʝʣʘʪʴ ʪʘʤ ʠʟʤʝʥʝʥʠʷ ʠ ʧʝʨʝʥʝʩʪʠ ʦʙʨʘʪʥʦ ï ʚʩʝ ʦʥʠ ʙʫʜʫʪ ʚʳʜʝʣʝʥʳ ʚ PTC Creo 

Parametric. 

ɺʦ ʚʪʦʨʦʡ ʚʝʨʩʠʠ Creo ʧʦʷʚʠʣʠʩʴ ʜʚʘ ʥʦʚʳʭ ʧʨʠʣʦʞʝʥʠʷ ï Creo Layout ʠ Creo Options Modeler. Creo 

Layout ʩʣʫʞʠʪ ʜʣʷ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʜʚʫʤʝʨʥʳʭ ʠ ʪʨʝʭʤʝʨʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʠʟʜʝʣʠʡ. ʉ ʧʦʤʦʱʴʶ ʵʪʦʡ 

ʧʨʦʛʨʘʤʤʳ ʚ ʭʦʜʝ ʵʩʢʠʟʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʣʦʩʢʠʝ ʵʩʢʠʟʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʣʦʞʥʳʭ 

3D-ʤʦʜʝʣʝʡ, ʙʳʩʪʨʦ ʧʨʦʨʘʙʘʪʳʚʘʪʴ ʨʘʟʥʳʝ ʚʘʨʠʘʥʪʳ ʠʩʧʦʣʥʝʥʠʷ ʠʟʜʝʣʠʡ. çʉʥʘʯʘʣʘ ʩ ʧʦʤʦʱʴʶ 

ʙʝʩʧʣʘʪʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ Creo Sketch ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʵʩʢʠʟ, ʧʦʪʦʤ ʠʟ ʥʝʛʦ ʣʠʙʦ ʧʦʩʨʝʜʩʪʚʦʤ Creo Layout 

ʧʦʩʪʨʦʠʪʴ 2D-ʯʝʨʪʝʞ ʠ ʟʘʪʝʤ ʧʝʨʝʡʪʠ ʥʘ 3D-ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʣʠʙʦ ʩʨʘʟʫ ʧʝʨʝʜʘʪʴ ʵʩʢʠʟ ʚ ʩʠʩʪʝʤʳ Creo 

Direct ʠʣʠ Creo Parametricè [6].  

ʇʨʠʣʦʞʝʥʠʝ Creo Options Modeler ʷʚʣʷʝʪʩʷ ʢʦʥʬʠʛʫʨʘʪʦʨʦʤ ʩʪʨʫʢʪʫʨ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʧʨʦʚʝʨʢʠ 

ʤʦʜʫʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠʟʜʝʣʠʷ ʚ 3D ʚ ʥʘʯʘʣʝ ʮʠʢʣʘ ʨʘʟʨʘʙʦʪʢʠ. ɽʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʩʦʛʣʘʩʦʚʘʪʴ 

ʧʘʨʘʤʝʪʨʳ ʙʫʜʫʱʝʛʦ ʠʟʜʝʣʠʷ, ʧʨʦʚʝʨʷʪʴ ʠ ʫʩʪʨʘʥʷʪʴ ʦʰʠʙʢʠ ʚ ʤʦʜʫʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ. ʇʨʠ ʦʙʲʝʜʠʥʝʥʠʠ 

Creo Options Modeler ʩ Windchill ï ʧʣʘʪʬʦʨʤʦʡ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ ʤʦʞʥʦ ʚʠʟʫʘʣʴʥʦ ʧʨʝʜʩʪʘʚʣʷʪʴ 

ʦʙʱʫʶ ʘʨʭʠʪʝʢʪʫʨʫ ʠʟʜʝʣʠʷ, ʝʛʦ ʩʦʩʪʘʚ ʠ ʚʘʨʠʘʥʪʳ ʠʩʧʦʣʥʝʥʠʷ, ʜʦʙʘʚʣʷʪʴ ʠ ʠʟʤʝʥʷʪʴ ʦʪʜʝʣʴʥʳʝ ʤʦʜʫʣʠ.  

ʅʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʯʘʩʪʦ ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʠ ʚʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʘ 

ʧʝʨʝʥʦʩʘ ʜʘʥʥʳʭ ʤʝʞʜʫ ʥʠʤʠ. ʇʦʵʪʦʤʫ ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ ʪʘʢʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʣʦʞʝʥʠʷ Creo Parametric 

2.0 ï ʨʘʩʰʠʨʝʥʠʝ ʧʦʜʜʝʨʞʢʠ ʠʤʧʦʨʪʘ ʬʦʨʤʘʪʦʚ ʠʟ ʉɸʇʈ ʜʨʫʛʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʪʘʢʠʭ ʢʘʢ Dassault 

CATIA V4 ʠ V5, Solid Works ʠ Siemens PLM NX [6].  

ʊʝʩʥʘʷ ʩʚʷʟʴ ʩ ʚʝʨʩʠʝʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʠʥʞʝʥʝʨʥʳʤʠ ʜʘʥʥʳʤʠ Windchill 10.1ʷʚʣʷʝʪʩʷ ʝʱʝ 

ʦʜʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ Creo 2.0. ʊʘʢʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʜʦʙʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ, 

ʫʧʨʦʱʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʠ ʫʩʪʘʥʦʚʢʠ, ʧʦʜʜʝʨʞʢʫ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ iPad ʠ iPhone, 

ʠʥʪʝʛʨʘʮʠʶ ʩ ʩʠʩʪʝʤʦʡ Integrity, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʞʠʟʥʝʥʥʳʤ ʮʠʢʣʦʤ ʧʨʠʣʦʞʝʥʠʡ (ALM). 

ɺ Creo 2.0 ʝʩʪʴ ʜʦʧʦʣʥʝʥʠʷ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ɻʆʉʊ, ɽʉʂɼ ʠ ʙʠʙʣʠʦʪʝʢ ʩʪʘʥʜʘʨʪʥʳʭ ʠʟʜʝʣʠʡ.  

ɺʳʚʦʜ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʨʘʙʦʪʳ ʚ ʛʨʘʬʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʥʝʦʙʭʦʜʠʤʦ 

ʢʘʞʜʫʶ ʠʟ ʥʠʭ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʪʝʭ ʦʙʣʘʩʪʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʚ ʢʦʪʦʨʳʭ ʦʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʷʚʥʦʝ 

ʧʨʝʠʤʫʱʝʩʪʚʦ. ɺ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ ʙʦʣʝʝ ʚʳʛʦʜʥʦ ʧʨʠʤʝʥʝʥʠʝ CAD-ʩʠʩʪʝʤʳ ï Creo Parametric 

ʠʟ-ʟʘ ʝʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʦʯʝʪʘʪʴ ʚ ʩʝʙʝ ʜʚʘ ʧʦʜʭʦʜʘ ï ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʝ ʠ ʧʨʷʤʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʫʜʦʙʩʪʚʘ 

ʨʘʙʦʪʳ ʩ ʥʝʙʦʣʴʰʠʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ, ʘ ʪʘʢʞʝ ʧʦʜʜʝʨʞʢʠ ʠʤʧʦʨʪʘ ʬʦʨʤʘʪʦʚ ʠʟ ʉɸʇʈ ʜʨʫʛʠʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʪʘʢʠʭ ʢʘʢ Dassault CATIA V4 ʠ V5, Solid Works ʠ Siemens PLM NX. 
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ʌ.ʄ.ʍʘʬʠʟʦʚ 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʇʨʦʤʳʰʣʝʥʥʘʷ ʪʝʧʣʦʵʥʝʨʛʝʪʠʢʘ 

ʌɻɹʆʋ ɺʆ çʋʬʠʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʝʬʪʷʥʦʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

ʛ.ʋʬʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ʂʀʉʃʆʈʆɼʅʓɽ ɼɸʊʏʀʂʀ ɼʃʗ ʆʇʊʀʄʀɿɸʎʀʀ ɻʆʈɽʅʀʗ 

 

ɸʥʥʦʪʘʮʠʷ 

 ʇʨʝʜʩʪʘʚʣʝʥʦ ʦʧʠʩʘʥʠʝ ʢʠʩʣʦʨʦʜʥʳʭ ʜʘʪʯʠʢʦʚ, ʧʨʠʥʮʠʧ ʠʭ ʨʘʙʦʪʳ ʠ ʩʧʦʩʦʙʳ ʧʦʚʳʰʝʥʠʷ 

ʵʢʦʥʦʤʠʯʥʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʫʩʪʘʥʦʚʦʢ ʧʨʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʤʝʩʪʝ ʩ ʛʦʨʝʣʦʯʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ɻʦʨʝʣʦʯʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʢʠʩʣʦʨʦʜʥʳʡ ʜʘʪʯʠʢ, ʥʝʧʦʣʥʦʝ ʩʛʦʨʘʥʠʝ, ʢʦʵʬʬʠʮʠʝʥʪ ʠʟʙʳʪʢʘ ʚʦʟʜʫʭʘ. 

 

ʂʠʩʣʦʨʦʜʥʳʝ ʜʘʪʯʠʢʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʠʩʣʦʨʦʜʘ ʚ ʫʭʦʜʷʱʠʭ ʛʘʟʘʭ [1, 

c.375]. ɽʛʦ ʢʦʣʠʯʝʩʪʚʦ ʟʘʚʠʩʠʪ ʦʪ ʩʦʦʪʥʦʰʝʥʠʷ ʪʦʧʣʠʚʘ ʠ ʚʦʟʜʫʭʘ ʚ ʩʤʝʩʠ, ʧʦʜʘʚʘʝʤʦʡ ʛʦʨʝʣʢʦʡ ʚ ʟʦʥʫ 

ʛʦʨʝʥʠʷ [2, c.241]. 

ɺ ʧʨʦʮʝʩʩʘʭ ʛʦʨʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʦʢʠʩʣʠʪʝʣʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʠʩʣʦʨʦʜ, ʩʦʜʝʨʞʘʱʠʡʩʷ ʚ ʚʦʟʜʫʭʝ. ɺ 

ʧʨʦʮʝʩʩʝ ʩʛʦʨʘʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʪʦʧʣʠʚʘ ʚʳʜʝʣʷʝʪʩʷ ʪʝʧʣʦʪʘ [3, c.194]. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʧʦʣʥʦʤ ʩʛʦʨʘʥʠʠ 1 

ʢʛ ʫʛʣʝʨʦʜʘ ʚʳʜʝʣʷʝʪʩʷ 33600 ʢɼʞ ʪʝʧʣʦʪʳ ʠ ʦʙʨʘʟʫʝʪʩʷ ʜʠʦʢʩʠʜ ʫʛʣʝʨʦʜʘ, ʘ ʧʨʠ ʥʝʧʦʣʥʦʤ ï 9900 ʢɼʞ ʠ 

ʦʙʨʘʟʫʝʪʩʷ ʤʦʥʦʦʢʩʠʜ ʫʛʣʝʨʦʜʘ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʝʤ ʙʦʣʴʰʝ ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʠʩʣʦʨʦʜʘ ʚ ʫʭʦʜʷʱʠʭ ʛʘʟʘʭ, 

ʪʝʤ ʙʦʣʴʰʝ ʥʝʧʦʣʥʦʪʘ ʩʛʦʨʘʥʠʷ ʪʦʧʣʠʚʘ ʚ ʪʦʧʢʝ. 

ʉʫʱʝʩʪʚʫʝʪ ʪʘʢʦʡ ʧʘʨʘʤʝʪʨ ʪʦʧʣʠʚʥʦ-ʚʦʟʜʫʰʥʦʡ ʩʤʝʩʠ, ʢʘʢ ʢʦʵʬʬʠʮʠʝʥʪ ʠʟʙʳʪʢʘ ʚʦʟʜʫʭʘ. ʆʥ 

ʧʦʢʘʟʳʚʘʝʪ ʦʪʥʦʰʝʥʠʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʦʟʜʫʭʘ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʧʦʣʥʦʛʦ ʩʛʦʨʘʥʠʷ ʪʦʧʣʠʚʘ, ʢ 

ʪʝʦʨʝʪʠʯʝʩʢʠ ʥʝʦʙʭʦʜʠʤʦʤʫ ʢʦʣʠʯʝʩʪʚʫ ʚʦʟʜʫʭʘ. 

ʊʝʦʨʝʪʠʯʝʩʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʩʪʝʭʠʦʤʝʪʨʠʯʝʩʢʠʭ ʩʦʦʪʥʦʰʝʥʠʡ, ʠʩʭʦʜʷ ʠʟ ʫʩʣʦʚʠʷ 

ʦʢʠʩʣʝʥʠʷ ʚʩʝʭ ʛʦʨʶʯʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʪʦʧʣʠʚʘ. ɼʝʡʩʪʚʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʟʜʫʭʘ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʠʟʙʳʪʦʯʥʳʤ ʦʙʲʝʤʦʤ ʚʦʟʜʫʭʘ, ʧʦʜʘʚʘʝʤʦʛʦ ʥʘ ʛʦʨʝʥʠʝ, ʢʦʪʦʨʦʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʭʦʨʦʰʝʝ ʩʤʝʩʝʦʙʨʘʟʦʚʘʥʠʝ 

ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦʣʥʦʝ ʩʛʦʨʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʪʦʧʣʠʚʘ ʚʦ ʚʩʝʤ ʦʙʲʝʤʝ ʪʦʧʦʯʥʦʡ ʢʘʤʝʨʳ. 

 

ʛʜʝ  ï ʢʦʵʬʬʠʮʠʝʥʪ ʠʟʙʳʪʢʘ ʚʦʟʜʫʭʘ,  ï ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʟʜʫʭʘ,  ï 

ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʟʜʫʭʘ. 

ɼʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ ʪʦʧʣʠʚʘ ʠ ʩʧʦʩʦʙʘ ʝʛʦ ʩʞʠʛʘʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪ ʠʟʙʳʪʢʘ ʚʦʟʜʫʭʘ ʨʘʟʣʠʯʝʥ. 

ʅʘʧʨʠʤʝʨ, ʜʣʷ ʛʘʟʦʦʙʨʘʟʥʦʛʦ ʪʦʧʣʠʚʘ, ʩʞʠʛʘʝʤʦʛʦ ʚ ʢʦʪʣʘʭ, ʝʛʦ ʟʥʘʯʝʥʠʝ ʤʦʞʝʪ ʢʦʣʝʙʘʪʴʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 

= 1,05õ1,1. 

ʇʨʦʠʟʚʝʜʷ ʤʦʜʝʨʥʠʟʘʮʠʶ, ʛʦʨʝʣʦʯʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʟʘ ʩʯʝʪ ʩʠʛʥʘʣʦʚ, ʧʦʣʫʯʘʝʤʳʭ ʩ ʢʠʩʣʦʨʦʜʥʦʛʦ 

ʜʘʪʯʠʢʘ, ʙʫʜʫʪ ʥʘʩʪʨʘʠʚʘʪʴ ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʧʦʜʘʚʘʝʤʦʛʦ ʚʦʟʜʫʭʘ ʠ ʪʦʧʣʠʚʘ, ʯʪʦ ʧʦʟʚʦʣʠʪ 

ʫʣʫʯʰʠʪʴ ʧʨʦʮʝʩʩ ʛʦʨʝʥʠʷ ʠ ʫʤʝʥʴʰʠʪʴ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ [4, c.381]. 

ʉʫʱʝʩʪʚʫʶʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʚʠʜʘ ʜʘʪʯʠʢʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʠʩʣʦʨʦʜʘ ʚ ʫʭʦʜʷʱʠʭ ʛʘʟʘʭ [5, 

c.325]. ʕʪʦ ʜʘʪʯʠʢʠ ʥʘ ʦʩʥʦʚʝ ʜʚʫʦʢʠʩʠ ʮʠʨʢʦʥʠʷ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʥʘʟʳʚʘʶʪʩʷ ʮʠʨʢʦʥʠʝʚʳʤʠ, ʠ ʥʘ ʦʩʥʦʚʝ 

ʜʚʫʦʢʠʩʠ ʪʠʪʘʥʘ. ʇʝʨʚʳʝ ʨʘʙʦʪʘʶʪ ʧʦ ʧʨʠʥʮʠʧʫ ʚʳʨʘʙʦʪʢʠ ʥʘʧʨʷʞʝʥʠʷ, ʚʪʦʨʳʝ ï ʠʟʤʝʥʝʥʠʷ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ. 

ɼʘʪʯʠʢʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʠʩʣʦʨʦʜʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʝʯʘʭ ʠʣʠ ʜʳʤʦʚʳʭ ʪʨʫʙʘʭ.  
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ʇʦ ʩʚʦʝʡ ʩʫʪʠ ʮʠʨʢʦʥʠʝʚʳʡ ʢʠʩʣʦʨʦʜʥʳʡ ʜʘʪʯʠʢ ʷʚʣʷʝʪʩʷ ʛʘʣʴʚʘʥʠʯʝʩʢʦʡ ʙʘʪʘʨʝʝʡ. ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʮʠʨʢʦʥʠʷ ʨʘʩʧʦʣʦʞʝʥʳ ʧʦʨʠʩʪʳʝ ʚʥʝʰʥʠʡ ʠ ʚʥʫʪʨʝʥʥʠʡ ʵʣʝʢʪʨʦʜʳ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʠʟ ʧʣʘʪʠʥʳ. ɺʦʟʜʫʭ 

ʧʦʜʘʝʪʩʷ ʥʘ ʚʥʫʪʨʝʥʥʠʡ ʵʣʝʢʪʨʦʜ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʳʤ, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ 

ʧʘʨʮʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʦʥ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʦʣʶʩʦʚ ʛʘʣʴʚʘʥʠʯʝʩʢʦʡ ʙʘʪʘʨʝʠ. 

ʀʟʤʝʨʷʝʤʳʡ ʛʘʟ ʧʦʩʪʫʧʘʝʪ ʥʘ ʚʥʝʰʥʠʡ ʵʣʝʢʪʨʦʜ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʠʟʤʝʨʠʪʝʣʴʥʳʤ ʠ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ, 

ʚʪʦʨʳʤ ʧʦʣʶʩʦʤ. ɼʚʫʦʢʠʩʴ ʮʠʨʢʦʥʠʷ ʚ ʵʪʦʤ ʩʦʝʜʠʥʝʥʠʠ ʩʣʫʞʠʪ ʵʣʝʢʪʨʦʣʠʪʦʤ. ʄʝʞʜʫ ʵʣʝʢʪʨʦʜʘʤʠ 

ʦʙʨʘʟʫʝʪʩʷ ʨʘʟʥʦʩʪʴ ʧʦʪʝʥʮʠʘʣʦʚ, ʢʦʪʦʨʘʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʠʩʣʦʨʦʜʘ. ʇʦʨʠʩʪʘʷ 

ʢʝʨʘʤʠʯʝʩʢʘʷ ʟʘʱʠʪʥʘʷ ʧʣʘʩʪʠʥʘ ʧʨʝʜʦʭʨʘʥʷʝʪ ʵʣʝʢʪʨʦʜ ʦʪ ʨʘʟʨʫʰʝʥʠʷ ʫʭʦʜʷʱʠʤʠ ʛʘʟʘʤʠ. 

ʆʩʦʙʝʥʥʦʩʪʴ ʮʠʨʢʦʥʠʝʚʳʭ ʜʘʪʯʠʢʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ ʠʤʝʶʪ ʨʝʟʢʦʠʟʤʝʥʷʶʱʫʶʩʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ, ʦʯʝʥʴ ʧʦʭʦʞʫʶ ʥʘ "ʨʝʣʝʡʥʫʶ", ʧʨʠ ʤʘʣʦʤ ʠʟʤʝʥʝʥʠʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʟʙʳʪʢʘ ʚʦʟʜʫʭʘ. ʇʨʠ 

ʥʝʜʦʩʪʘʪʢʝ ʚʦʟʜʫʭʘ ʥʘʧʨʷʞʝʥʠʝ ʨʝʟʢʦ ʨʘʩʪʝʪ ʠ ʦʪʧʨʘʚʣʷʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʩʠʛʥʘʣ ʥʘ ʛʦʨʝʣʦʯʥʦʝ 

ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʠʟʙʳʪʢʘ ʚʦʟʜʫʭʘ, ʧʨʠ ʠʟʙʳʪʢʝ ʚʦʟʜʫʭʘ ʥʘʧʨʷʞʝʥʠʝ ʨʝʟʢʦ ʧʘʜʘʝʪ ï ʛʦʨʝʣʦʯʥʦʝ 

ʫʩʪʨʦʡʩʪʚʦ ʧʦʣʫʯʘʝʪ ʩʠʛʥʘʣ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʤʝʥʴʰʠʪʴ ʠʟʙʳʪʦʢ ʚʦʟʜʫʭʘ. 

ʂʠʩʣʦʨʦʜʥʳʡ ʜʘʪʯʠʢ ʠʟ ʜʠʦʢʩʠʜʘ ʪʠʪʘʥʘ ʨʘʙʦʪʘʝʪ ʠʥʘʯʝ (ʨʠʩʫʥʦʢ 1). ʇʨʠʥʮʠʧ ʝʛʦ ʨʘʙʦʪʳ 

ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʠʟʤʝʥʝʥʠʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʢʠʩʣʦʨʦʜʘ ʚʦʟʜʫʭʘ. ʇʨʠ 

ʧʦʚʳʰʝʥʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʢʠʩʣʦʨʦʜʘ ʚ ʫʭʦʜʷʱʠʭ ʛʘʟʘʭ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʠʦʢʩʠʜʘ ʪʠʪʘʥʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʧʨʠ 

ʧʦʥʠʞʝʥʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʢʠʩʣʦʨʦʜʘ ï ʫʤʝʥʴʰʘʝʪʩʷ. 
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ʄ.ʅ ɻʨʠʛʦʨʴʝʚ 

ʢ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ,  

 ɹʘʣʪʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ çɺʆɽʅʄɽʍè  

ʠʤ. ɼ.ʌ. ʋʩʪʠʥʦʚʘ 

ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

ʉ.ɸ. ʋʚʘʨʦʚ 

ʜ.ʵ.ʥ., ʧʨʦʬʝʩʩʦʨ,  

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ɸʅʊʀʉɸʅʂʎʀʆʅʅɸʗ ʄʆɼɽʈʅʀɿɸʎʀʗ ʉʍɽʄʓ ʇʆʉʊɸɺʂʀ ʉʓʈʆʁ ʅɽʌʊʀ ʉ 

ɿɸʇʆʃʗʈʅʓʍ ʄɽʉʊʆʈʆɾɼɽʅʀʁ ʈʆʉʉʀʀ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʪʝʢʫʱʘʷ ʧʨʘʢʪʠʢʘ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʩʳʨʦʡ ʥʝʬʪʠ ʩ ʘʨʢʪʠʯʝʩʢʠʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʈʦʩʩʠʠ. ʉ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʧʦʟʠʮʠʡ ʜʘʶʪʩʷ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʝʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʚ 

ʥʘʮʠʦʥʘʣʴʥʳʭ ʠʥʪʝʨʝʩʘʭ ʩʪʨʘʥʳ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʃʦʛʠʩʪʠʢʘ, ʥʝʬʪʝʜʦʙʳʯʘ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʩʳʨʦʡ ʥʝʬʪʠ, ʪʘʥʢʝʨʳ, ʥʘʮʠʦʥʘʣʴʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, 

ʉʝʚʝʨʥʳʡ ʤʦʨʩʢʦʡ ʧʫʪʴ. 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʳʥʝ ʜʝʡʩʪʚʫʶʱʝʡ ʩʭʝʤʦʡ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʩʳʨʦʡ ʥʝʬʪʠ ʩ ʘʨʢʪʠʯʝʩʢʠʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʈʌ ʵʪʦʪ ʧʨʦʜʫʢʪ ʜʦʩʪʘʚʣʷʝʪʩʷ ʪʘʥʢʝʨʘʤʠ ï ʯʝʣʥʦʢʘʤʠ (ʊʏ) ʜʝʜʚʝʡʪʦʤ ʜʦ 70 ʪʳʩ. ʪ ʥʘ 

ʪʘʥʢʝʨ-ʥʘʢʦʧʠʪʝʣʴ (ʊʅ), ʜʝʜʚʝʡʪʦʤ ʜʦ 360 ʪʳʩ. ʪʦʥʥ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʧʨʠʝʤʘ ʠ ʭʨʘʥʝʥʠʷ ʥʝʬʪʠ. ʉ 

ʥʝʛʦ ʟʘʪʝʤ ʠʜʝʪ ʧʝʨʝʚʘʣʢʘ ʥʘ ʪʘʥʢʝʨʳ-ʪʨʘʥʩʧʦʨʪʠʨʦʚʱʠʢʠ (ʊʊ) ʜʝʜʚʝʡʪʦʤ ʜʦ 200 ʪʳʩ. ʪ. [1]. ʄʝʩʪʦʤ 

ʜʠʩʣʦʢʘʮʠʠ ʪʘʥʢʝʨʦʚ - ʥʘʢʦʧʠʪʝʣʝʡ ʩʳʨʦʡ ʥʝʬʪʠ ʩ ʥʘʰʠʭ ʘʨʢʪʠʯʝʩʢʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʷʚʣʷʝʪʩʷ ʂʦʣʴʩʢʠʡ 

ʟʘʣʠʚ.  

ɼʦʩʪʘʚʢʘ ʩʳʨʦʡ ʥʝʬʪʠ ʩ ʟʘʧʦʣʷʨʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʈʦʩʩʠʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʩʪʨʘʥʳ ʟʘʧʘʜʥʦʡ ɽʚʨʦʧʳ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʦʞʝʥʳ ʜʦʩʪʘʪʦʯʥʦ ʙʣʠʟʢʦ. ʆʜʥʘʢʦ ʚ ʫʩʣʦʚʠʷʭ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʘʥʢʮʠʡ, ʠʥʩʧʠʨʠʨʫʝʤʳʭ ʉʐɸ, ʥʝʬʪʷʥʦʡ ʨʳʥʦʢ ʵʪʠʭ ʛʦʩʫʜʘʨʩʪʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʨʦʩʩʠʡʩʢʠʤ ʧʦʩʪʘʚʢʘʤ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʥʝʜʨʫʞʝʩʪʚʝʥʥʳʤ. ʇʨʦʠʩʭʦʜʷʱʝʝ ʩʣʝʜʫʝʪ ʚʦʩʧʨʠʥʠʤʘʪʴ ʢʘʢ 

ʧʦʜʛʦʪʦʚʢʫ ɽʚʨʦʧʳ ʢ ʵʢʩʧʦʨʪʫ ʘʤʝʨʠʢʘʥʩʢʦʡ ʥʝʬʪʠ, ʢʦʪʦʨʘʷ ʦʙʲʝʢʪʠʚʥʦ ʩʪʦʠʪ ʜʦʨʦʞʝ ʨʦʩʩʠʡʩʢʦʡ ʠ 

ʧʦʵʪʦʤʫ ʝʝ ʧʨʦʜʚʠʞʝʥʠʝ ʥʫʞʜʘʝʪʩʷ ʪʘʤ ʚ ʧʦʣʠʪʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʝ. ʄʘʨʢʝʪʠʥʛʦʚʦ - ʣʦʛʠʩʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚ [2,3,4,5], ʜʘʝʪ ʦʩʥʦʚʘʥʠʝ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʦʪʩʫʪʩʪʚʠʝ ʚʳʛʦʜʥʳʭ ʘʣʴʪʝʨʥʘʪʠʚ ʜʣʷ ʩʙʳʪʘ 

ʨʦʩʩʠʡʩʢʦʡ ʥʝʬʪʠ ʩ ʟʘʧʦʣʷʨʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʝʝ ʮʝʥʫ ʠ ʩʦʟʜʘʪʴ ʪʨʫʜʥʦʩʪʠ 

ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʭ ʦʩʚʦʝʥʠʷ. ɸʢʪʠʚʠʟʘʮʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʈʌ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʠ ʂʅʈ, 

ʗʧʦʥʠʝʡ ʠ ʖʞʥʦʡ ʂʦʨʝʝʡ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʥʘʤʝʪʠʚʰʘʷʩʷ ʚ ʥʘʯʘʣʝ ʩʝʥʪʷʙʨʷ 2016 ʛʦʜʘ, ʧʦʟʚʦʣʷʝʪ 

ʨʘʩʩʤʦʪʨʝʪʴ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʚʘʨʠʘʥʪʦʚ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʜʦʩʪʘʚʢʫ ʩʳʨʦʡ ʥʝʬʪʠ ʩ ʟʘʧʦʣʷʨʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʈʦʩʩʠʠ ʚ ʘʟʠʘʪʩʢʦ-ʪʠʭʦʦʢʝʘʥʩʢʠʡ ʨʝʛʠʦʥ (ɸʊʈ). 

ɼʣʷ ʵʪʦʛʦ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʟʫʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʤʝʱʝʥʠʷ ʊʅ ʥʘ ʚʦʩʪʦʢʝ ʩʪʨʘʥʳ, ʥʘʧʨʠʤʝʨ, ʚ ʙʫʭʪʝ 

ʇʨʦʚʠʜʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʘʛʘʝʤʘʷ ʩʭʝʤʘ ʙʫʜʝʪ ʚʢʣʶʯʘʪʴ ʥʘ ʟʘʧʘʜʝ ʊʅ ʚ ʙʫʭʪʝ ɹʝʣʫʰʴʷ ɻʫʙʘ ʥʘ 

ʖʞʥʦʤ ʦʩʪʨʦʚʝ ʘʨʭʠʧʝʣʘʛʘ ʅʦʚʘʷ ɿʝʤʣʷ, ʢʘʢ ʵʪʦ ʧʨʝʜʣʦʞʝʥʦ ʚ [1], ʘ ʥʘ ʚʦʩʪʦʢʝ - ʊʅ ʚ ʙʫʭʪʝ ʇʨʦʚʠʜʝʥʠʷ. 

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʳʥʝ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʭʝʤʦʡ, ʢʦʛʜʘ ʦʜʠʥ ʊʅ ʥʘʭʦʜʠʪʩʷ ʚ ʂʦʣʴʩʢʦʤ ʟʘʣʠʚʝ, ʧʨʝʜʣʘʛʘʝʤʘʷ 

ʩʭʝʤʘ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʊʏ ʚ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ, ʜʣʷ ʢʦʪʦʨʳʭ ʦʥʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ, ʘ ʚʥʝ ʟʦʥ 

ʧʨʠʩʫʪʩʪʚʠʷ ʣʴʜʘ ï ʙʦʣʝʝ ʜʝʰʝʚʳʝ ʊʊ ʩ ʙʦʣʴʰʝʡ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴʶ. ʆʮʝʥʠʚʘʷ ʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴ 

ʧʨʝʜʣʦʞʝʥʠʷ, ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʂʅʈ ʟʘʠʥʪʝʨʝʩʦʚʘʥʘ ʚ ʧʦʩʪʘʚʢʝ ʩʚʦʠʭ ʪʦʚʘʨʦʚ ʥʘ ʟʘʧʘʜ 

ʧʦ ʢʨʘʪʯʘʡʰʝʤʫ ʤʘʨʰʨʫʪʫ, ʢʦʪʦʨʳʤ ʷʚʣʷʝʪʩʷ ʉʝʚʝʨʥʳʡ ʤʦʨʩʢʦʡ ʧʫʪʴ (ʉʄʇ), ʦʜʥʘʢʦ ʪʘʨʠʬʳ ʠ ʫʩʣʦʚʠʷ 

ʧʣʘʚʘʥʠʷ ʧʦ ʉʄʇ ʥʘʩʪʦʨʘʞʠʚʘʶʪ ʢʠʪʘʡʩʢʠʡ ʙʠʟʥʝʩ. ʈʝʰʝʥʠʶ ʧʨʦʪʠʚʦʨʝʯʠʷ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 
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ʩʣʝʜʫʶʱʝʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ. ʀʟ ʙʫʭʪʳ ʇʨʦʚʠʜʝʥʠʷ ʊʏ ʙʫʜʫʪ ʚʦʟʚʨʘʱʘʪʴʩʷ ʥʘ ʟʘʧʘʜ ʚ ʙʘʣʣʘʩʪʝ, ʚ ʢʘʯʝʩʪʚʝ 

ʢʦʪʦʨʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʦʜʘ. ʆʩʥʘʱʝʥʠʝ ʠʭ ʧʘʣʫʙ ʩʪʦʡʢʘʤʠ, ʥʘ ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʩʪʘʥʜʘʨʪʥʳʝ 

ʢʦʥʪʝʡʥʝʨʳ, ʧʦʟʚʦʣʠʣʘ ʙʳ ʧʝʨʝʚʦʟʠʪʴ ʠʟ ʙʫʭʪʳ ʇʨʦʚʠʜʝʥʠʷ ʥʘ ʚʦʩʪʦʢʝ ʚ ʙʫʭʪʫ ɹʝʣʫʰʴʷ ɻʫʙʘ ʥʘ ʟʘʧʘʜʝ 

ʛʝʥʝʨʘʣʴʥʳʝ ʛʨʫʟʳ. ʊʘʨʠʬʳ ʥʘ ʧʝʨʝʚʦʟʢʫ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʥʘʟʥʘʯʠʪʴ ʢʨʘʡʥʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ, ʧʦʩʢʦʣʴʢʫ 

ʜʘʞʝ ʥʝʙʦʣʴʰʘʷ ʧʨʠʙʳʣʴ ʚ ʵʪʦʡ ʩʠʪʫʘʮʠʠ ʧʦʚʳʩʠʣʘ ʙʳ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʩʭʝʤʳ. ʅʝʜʦʩʪʘʪʢʦʤ ʵʪʦʛʦ 

ʧʨʝʜʣʦʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʨʦʙʝʛ ʊʏ ʠʟ ʙʫʭʪʳ ɹʝʣʫʰʴʷ ɻʫʙʘ ʢ ʤʝʩʪʘʤ ʧʦʛʨʫʟʢʠ ʥʝʬʪʠ ʩ 

ʟʘʧʦʣʷʨʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʦʜʥʘʢʦ ʦʥ ʩʦʩʪʘʚʣʷʝʪ ʤʘʣʫʶ ʯʘʩʪʴ ʧʦʨʦʞʥʝʛʦ ʧʨʦʙʝʛʘ ʠʟ ʙʫʭʪʳ ʇʨʦʚʠʜʝʥʠʷ 

ʜʦ ʵʪʠʭ ʤʝʩʪ ʧʦʛʨʫʟʢʠ ʠ ʤʦʞʝʪ ʙʳʪʴ ʦʧʪʠʤʠʟʠʨʦʚʘʥʘ, ʨʫʢʦʚʦʜʩʪʚʫʷʩʴ ʧʨʠʥʮʠʧʘʤʠ ʣʦʛʠʩʪʠʢʠ [6] ʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ [7]. ʉʦʭʨʘʥʝʥʠʶ ʥʝʦʙʭʦʜʠʤʦʡ ʊʏ ʤʝʪʘʮʝʥʪʨʠʯʝʩʢʦʡ ʚʳʩʦʪʳ, 

ʢʦʪʦʨʫʶ ʤʦʞʝʪ ʫʤʝʥʴʰʠʪʴ ʛʨʫʟ ʥʘ ʚʝʨʭʥʝʡ ʧʘʣʫʙʝ, ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʙʘʣʣʘʩʪʠʨʦʚʢʘ ʩʫʜʥʘ, ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʪʦʨʦʡ ʫ ʪʘʥʢʝʨʘ ʚ ʵʪʦʡ ʩʠʪʫʘʮʠʠ ʜʦʩʪʘʪʦʯʥʦ. 

ʇʘʨʫʩʥʦʩʪʴ ʥʘʜʚʦʜʥʦʛʦ ʙʦʨʪʘ ʧʨʠ ʧʨʠʝʤʝ ʢʦʥʪʝʡʥʝʨʦʚ ʥʘ ʧʘʣʫʙʫ ʥʝ ʚʦʟʨʘʩʪʝʪ, ʧʦʩʢʦʣʴʢʫ ʫʚʝʣʠʯʠʪʩʷ 

ʦʩʘʜʢʘ ʩʫʜʥʘ ʟʘ ʩʯʝʪ ʧʨʠʥʷʪʦʛʦ ʛʨʫʟʘ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʙʘʣʣʘʩʪʘ. ʈʘʩʭʦʜʳ ʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ 

ʥʘʚʠʛʘʮʠʦʥʥʦʝ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʠ ʪʨʘʥʩʧʦʨʪʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʨʘʡʦʥʦʚ ʙʫʭʪ ɹʝʣʫʰʴʷ ɻʫʙʘ ʠ ʇʨʦʚʠʜʝʥʠʷ, 

ʥʘʧʨʠʤʝʨ, ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤ [8,9,10,11] ʩʝʛʦʜʥʷ ʫʞʝ ʩʦʩʪʘʚʷʪ ʥʝ ʛʣʘʚʥʫʶ ʯʘʩʪʴ ʩʪʦʠʤʦʩʪʠ ʧʨʦʝʢʪʘ. 

ɺʳʰʝ ʩʢʘʟʘʥʥʦʝ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʨʝʜʣʘʛʘʝʤʘʷ ʩʭʝʤʘ ʨʝʘʣʠʟʫʝʤʘ, ʝʝ ʨʘʩʩʤʦʪʨʝʥʠʝ ʩʘʤʦ 

ʧʦ ʩʝʙʝ ʤʦʞʝʪ ʧʨʦʠʟʚʝʩʪʠ ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʜʣʷ ʈʌ ʚʧʝʯʘʪʣʝʥʠʝ ʥʘ ʙʠʨʞʝʚʳʭ ʠʛʨʦʢʦʚ ʠ ʫʚʝʣʠʯʠʪʴ ʢʦʪʠʨʦʚʢʠ 

ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʥʝʬʪʠ ʥʘ ʝʚʨʦʧʝʡʩʢʠʭ ʨʳʥʢʘʭ, ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʠ ʟʘʨʫʙʝʞʥʳʝ ʚʣʦʞʝʥʠʷ ʚ 

ʦʙʫʩʪʨʦʡʩʪʚʦ ʉʄʇ, ʫʢʨʝʧʠʪ ʚ ʫʩʣʦʚʠʷʭ ʛʨʷʜʫʱʠʡ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʨʝʚʦʣʶʮʠʠ [12] ʥʘʮʠʦʥʘʣʴʥʫʶ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʪʨʘʥʳ [13]. 
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ʀʉʉʃɽɼʆɺɸʅʀɽ ɺʃʀʗʅʀʗ ʈɸʉʎɽʅʊʈʆɺʂʀ ʄʋʌʊ ʈʆʊʆʈʆɺ ʅɸ ʀʅʊɽʅʉʀɺʅʆʉʊʔ 

ɺʀɹʈɸʎʀʁ ʀ ʆʉɽɺʓɽ ʋʉʀʃʀʗ 

 

ɸʥʥʦʪʘʮʠʷ 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʩʦʝʜʠʥʠʪʝʣʴʥʳʭ ʤʫʬʪʘʭ ʨʦʪʦʨʥʳʭ ʤʘʰʠʥ ʧʨʠ ʠʭ ʨʘʙʦʪʝ 

ʚ ʫʩʣʦʚʠʷʭ ʨʘʩʮʝʥʪʨʦʚʢʠ ʦʩʝʡ ʚʘʣʦʚ. ɼʘʥʥʳʝ ʚʦʧʨʦʩʳ ʷʚʣʷʶʪʩʷ ʤʘʣʦ ʠʩʩʣʝʜʦʚʘʥʥʳʤʠ, ʪʦʛʜʘ ʢʘʢ ʚ 

ʨʘʩʮʝʥʪʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤʘʭ ʥʘʙʣʶʜʘʶʪʩʷ ʙʳʩʪʨʳʡ ʠʟʥʦʩ ʠ ʘʚʘʨʠʠ ʧʦʜʚʠʞʥʳʭ ʫʟʣʦʚ. ʇʦʥʠʤʘʥʠʝ 

ʤʝʭʘʥʠʟʤʦʚ ʧʨʦʪʝʢʘʥʠʷ ʫʢʘʟʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʦʟʚʦʣʠʪ ʚʳʨʘʙʦʪʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʥʘʜʸʞʥʦʩʪʠ ʨʘʙʦʪʳ ʨʦʪʦʨʥʳʭ ʤʘʰʠʥ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʆʩʝʚʦʝ ʫʩʠʣʠʝ, ʨʘʩʮʝʥʪʨʦʚʢʘ ʚʘʣʦʚ, ʚʠʙʨʘʮʠʷ ʨʦʪʦʨʦʚ. 

 

ʈʘʩʮʝʥʪʨʦʚʢʦʡ ʥʘʟʳʚʘʝʪʩʷ ʚʟʘʠʤʥʦʝ ʧʦʣʦʞʝʥʠʝ ʦʩʝʡ ʚʘʣʦʚ ʚ ʤʝʩʪʝ ʠʭ ʩʦʝʜʠʥʝʥʠʷ ʧʨʠ ʨʘʟʦʙʨʘʥʥʦʡ  

ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʤʫʬʪʝ. ɽʩʣʠ ʦʩʠ ʩʦʝʜʠʥʷʝʤʳʭ ʤʫʬʪʦʡ ʚʘʣʦʚ ʩʦʚʧʘʜʘʶʪ, ʪʦ ʨʘʩʮʝʥʪʨʦʚʢʘ ʨʘʚʥʘ ʥʫʣʶ. ɺ 

ʨʝʘʣʴʥʳʭ ʘʛʨʝʛʘʪʘʭ ʨʘʩʮʝʥʪʨʦʚʢʘ ʤʫʬʪ ʚʦʟʥʠʢʘʝʪ ʯʘʱʝ ʚʩʝʛʦ ʠʟ-ʟʘ ʥʝʩʦʚʧʘʜʝʥʠʷ ʦʩʝʡ ʚʢʣʘʜʳʰʝʡ ʦʧʦʨʥʳʭ 

ʧʦʜʰʠʧʥʠʢʦʚ. ʇʨʠʯʠʥʦʡ ʥʝʩʦʚʧʘʜʝʥʠʷ ʦʩʝʡ ʤʦʞʝʪ ʩʣʫʞʠʪʴ, ʥʘʧʨʠʤʝʨ, ʚʟʘʠʤʥʦʝ ʩʤʝʱʝʥʠʝ ʦʧʦʨ ʚʘʣʦʚ ʧʨʠ 

ʤʦʥʪʘʞʝ, ʧʨʠ ʩʠʣʦʚʳʭ ʠ ʪʝʧʣʦʚʳʭ ʜʝʬʦʨʤʘʮʠʷʭ ʚʘʣʦʚ ʠ ʦʧʦʨ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʚʣʠʷʥʠʷ ʨʘʩʮʝʥʪʨʦʚʢʠ ʦʩʝʡ ʚʘʣʦʚ ʚ ʨʘʟʣʠʯʥʳʭ 

ʪʠʧʘʭ ʤʫʬʪ ʥʘ ʚʠʙʨʘʮʠʠ, ʚʦʩʧʨʠʥʠʤʘʝʤʳʝ ʦʧʦʨʘʤʠ, ʠ ʥʘ ʦʩʝʚʦʝ ʫʩʠʣʠʝ, ʚʦʩʧʨʠʥʠʤʘʝʤʦʝ ʫʧʦʨʥʳʤ 

ʧʦʜʰʠʧʥʠʢʦʤ. ɼʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʠ ʤʘʣʦ ʠʟʫʯʝʥʥʦʡ, ʪʦʛʜʘ ʢʘʢ ʚ ʨʦʪʦʨʥʳʭ ʤʘʰʠʥʘʭ, ʚ 

ʢʦʪʦʨʳʭ ʚʘʣʳ ʩʦʝʜʠʥʝʥʳ ʩ ʧʦʤʦʱʴʶ ʤʫʬʪ, ʯʘʩʪʦ ʚʦʟʥʠʢʘʶʪ ʘʚʘʨʠʠ ʫʧʦʨʥʳʭ ʧʦʜʰʠʧʥʠʢʦʚ ʠ ʙʳʩʪʨʳʡ 

ʠʟʥʦʩ ʚʟʘʠʤʥʦ ʧʝʨʝʤʝʱʘʶʱʠʭʩʷ ʧʦʚʝʨʭʥʦʩʪʝʡ ï ʦʧʦʨʥʳʭ ʧʦʜʰʠʧʥʠʢʦʚ, ʯʘʩʪʝʡ ʤʫʬʪ (ʧʨʠ ʠʭ 

ʧʨʦʩʢʘʣʴʟʳʚʘʥʠʠ), ʫʧʣʦʪʥʝʥʠʡ. 

ʉʦʝʜʠʥʠʪʝʣʴʥʳʝ ʤʫʬʪʳ ʨʦʪʦʨʦʚ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ ʛʨʫʧʧʳ: ʞʸʩʪʢʠʝ, ʛʠʙʢʠʝ, ʧʦʜʚʠʞʥʳʝ ʩ 

ʛʠʩʪʝʨʝʟʠʩʦʤ [2]. ʂʘʞʜʳʡ ʠʟ ʵʪʠʭ ʪʠʧʦʚ ʤʫʬʪ ʧʨʠ ʠʭ ʨʘʩʮʝʥʪʨʦʚʢʝ ʧʦ-ʨʘʟʥʦʤʫ ʚʣʠʷʝʪ ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ, 

ʩʧʝʢʪʨ ʚʠʙʨʘʮʠʡ ʠ ʥʘ ʦʩʝʚʦʝ ʫʩʠʣʠʝ. 

ɾʸʩʪʢʠʝ ʤʫʬʪʳ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʟ ʩʝʙʷ ʬʣʘʥʮʝʚʳʝ ʩʦʝʜʠʥʝʥʠʷ ʚʘʣʦʚ. ʆʥʠ ʦʪʣʠʯʘʶʪʩʷ 

ʧʨʦʩʪʦʪʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʝʨʝʜʘʚʘʪʴ ʙʦʣʴʰʠʝ ʢʨʫʪʷʱʠʝ ʤʦʤʝʥʪʳ, ʥʦ ʠʩʢʨʠʚʣʝʥʠʝ ʦʩʝʡ 

ʩʦʝʜʠʥʷʝʤʳʭ ʚʘʣʦʚ ʧʨʠ ʠʭ ʧʨʠʤʝʥʝʥʠʠ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʴʰʠʤʠ, ʪʘʢ ʢʘʢ ʧʨʠ ʚʨʘʱʝʥʠʠ ʨʦʪʦʨʘ ʧʦʣʫʤʫʬʪʳ 

ʥʝ ʤʦʛʫʪ ʧʝʨʝʤʝʱʘʪʴʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ. ʆʜʥʘʢʦ, ʚ ʨʘʙʦʪʝ [2] ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʚ ʞʸʩʪʢʦʡ ʤʫʬʪʝ 

ʜʘʞʝ ʧʨʠ ʨʘʩʧʦʣʦʞʝʥʠʠ ʦʧʦʨ ʥʝ ʧʦ ʦʜʥʦʡ ʦʩʠ ʥʝ ʙʫʜʝʪ ʚʦʟʥʠʢʘʪʴ ʚʠʙʨʘʮʠʡ ʠ ʦʩʝʚʳʭ ʫʩʠʣʠʡ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ 

ʚ ʤʝʩʪʝ ʩʦʝʜʠʥʝʥʠʷ (ʚ ʤʫʬʪʝ) ʥʝʪ ʨʘʩʮʝʥʪʨʦʚʢʠ. ʀʤʝʝʪʩʷ ʪʦʣʴʢʦ ʩʪʘʪʠʯʝʩʢʦʝ ʥʘʛʨʫʞʝʥʠʝ ʧʦʜʰʠʧʥʠʢʦʚ ʚ 

ʧʣʦʩʢʦʩʪʠ ʨʘʩʮʝʥʪʨʦʚʢʠ (ʧʨʠ ʚʨʘʱʝʥʠʠ ʚʘʣʳ ʚʩʸ ʚʨʝʤʷ ʠʟʦʛʥʫʪʳ ʚ ʦʜʥʦʡ ʧʣʦʩʢʦʩʪʠ). 

ɽʩʣʠ ʞʝ ʞʝʩʪʢʘʷ ʤʫʬʪʘ ʩʘʤʘ ʩʤʦʥʪʠʨʦʚʘʥʘ ʩ ʨʘʩʮʝʥʪʨʦʚʢʦʡ (ʪʘʢʦʝ ʩʦʝʜʠʥʝʥʠʝ ʥʘʟʳʚʘʶʪ çʢʦʣʝʥʦè), ʚ  
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ʥʝʡ ʥʝʠʟʙʝʞʥʦ ʚʦʟʥʠʢʘʝʪ ʚʠʙʨʘʮʠʷ ʥʘ ʧʦʜʰʠʧʥʠʢʘʭ ʠʟ-ʟʘ ʚʨʘʱʝʥʠʷ ʧʣʦʩʢʦʩʪʠ ʨʘʩʮʝʥʪʨʦʚʢʠ. ʅʦ ʪʘʢ ʢʘʢ  

ʵʪʘ ʧʣʦʩʢʦʩʪʴ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʦʩʷʤ ʨʦʪʦʨʦʚ, ʦʩʝʚʘʷ ʩʠʣʘ ʧʨʠ ʨʘʩʮʝʥʪʨʦʚʢʝ ʞʸʩʪʢʦʡ ʤʫʬʪʳ ʥʝ ʚʦʟʥʠʢʘʝʪ. 

ʇʨʠʤʝʨʦʤ ʛʠʙʢʦʡ ʤʫʬʪʳ ʩʣʫʞʠʪ ʣʠʥʟʦʚʘʷ ʤʫʬʪʘ, ʚ ʢʦʪʦʨʦʡ ʚʘʣʳ ʤʝʭʘʥʠʟʤʦʚ ʩʦʝʜʠʥʷʶʪʩʷ ʧʨʠ  

ʧʦʤʦʱʠ ʵʣʝʤʝʥʪʘ ʠʟʦʛʥʫʪʦʡ ʬʦʨʤʳ. ʇʨʠ ʥʘʣʠʯʠʠ ʨʘʩʮʝʥʪʨʦʚʢʠ ʚ ʨʘʜʠʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʚ ʵʪʦʤ ʞʝ 

ʥʘʧʨʘʚʣʝʥʠʠ ʧʨʦʠʩʭʦʜʠʪ ʦʙʱʝʝ ʫʚʝʣʠʯʝʥʠʝ ʚʠʙʨʘʮʠʠ, ʦʩʦʙʝʥʥʦ ʚʪʦʨʦʡ ʛʘʨʤʦʥʠʢʠ ʦʙʦʨʦʪʥʦʡ ʯʘʩʪʦʪʳ. ɺ 

ʦʩʝʚʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʩʠʣʴʥʦ ʚʳʨʘʩʪʘʶʪ ʚʪʦʨʘʷ ʠ ʪʨʝʪʴʷ ʛʘʨʤʦʥʠʢʠ [2]. 

ʈʝʘʢʮʠʷ ʛʠʙʢʦʡ ʤʫʬʪʳ ʥʘ ʜʦʧʫʩʪʠʤʳʝ ʧʦ ʪʝʭʥʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʨʘʩʮʝʥʪʨʦʚʢʠ ʦʩʝʡ ʚʘʣʦʚ (ʧʦ ʦʩʷʤ 

ʦʧʦʨʥʳʭ ʧʦʜʰʠʧʥʠʢʦʚ) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʣʠʥʝʡʥʦʡ ʩʚʷʟʴʶ ʚʝʣʠʯʠʥʳ ʚʠʙʨʘʮʠʠ ʦʪ ʚʝʣʠʯʠʥʳ 

ʨʘʩʮʝʥʪʨʦʚʢʠ. ʉʘʤʘ ʞʝ ʚʠʙʨʘʮʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʚʳʭʦʜʠʪ ʟʘ ʨʘʤʢʠ ʜʦʧʫʩʪʠʤʳʭ ʥʦʨʤ. 

ʇʨʠ ʧʨʝʚʳʰʝʥʠʠ ʨʘʩʮʝʥʪʨʦʚʢʦʡ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʙʫʜʝʪ ʥʘʙʣʶʜʘʪʴʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʷʤʘʷ 

ʩʚʷʟʴ ʤʝʞʜʫ ʚʝʣʠʯʠʥʦʡ ʨʘʩʮʝʥʪʨʦʚʢʠ ʠ ʫʨʦʚʥʝʤ ʚʠʙʨʘʮʠʠ, ʚʳʟʚʘʥʥʳʤ ʝʡ. ʕʪʦ ʟʥʘʯʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʚʝʣʠʯʠʥʦʡ ʜʦʧʫʩʪʠʤʦʡ ʨʘʩʮʝʥʪʨʦʚʢʠ, ʢʦʪʦʨʫʶ, ʠʩʭʦʜʷ ʠʟ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʤʦʞʝʪ 

ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʛʠʙʢʘʷ ʤʫʬʪʘ. 

ɺ ʢʣʘʩʩ ʧʦʜʚʠʞʥʳʭ ʤʫʬʪ ʩ ʛʠʩʪʝʨʝʟʠʩʦʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʪʝ ʤʫʬʪʳ, ʢʦʪʦʨʳʝ ʚ ʧʨʝʜʝʣʘʭ ʥʝʙʦʣʴʰʠʭ 

ʚʟʘʠʤʥʳʭ ʩʤʝʱʝʥʠʡ ʧʦʣʫʤʫʬʪ ʤʦʛʫʪ ʚʝʩʪʠ ʩʝʙʷ ʢʘʢ ʧʦʜʚʠʞʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʚʘʣʦʚ, ʘ ʧʨʠ ʙʦʣʴʰʠʭ 

ʩʤʝʱʝʥʠʷʭ ʦʥʠ ʚʝʜʫʪ ʩʝʙʷ ʢʘʢ ʞʝʩʪʢʠʝ ʠʣʠ ʛʠʙʢʠʝ ʤʫʬʪʳ. ʂ ʥʠʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢʫʣʘʯʢʦʚʳʝ, ʟʫʙʯʘʪʳʝ, 

ʧʘʣʴʮʝʚʳʝ, ʧʨʫʞʠʥʥʳʝ ʤʫʬʪʳ. 

ɺʝʣʠʯʠʥʘ ʜʦʧʫʩʪʠʤʦʛʦ ʚʟʘʠʤʥʦʛʦ ʩʤʝʱʝʥʠʷ ʚʘʣʦʚ ʤʝʭʘʥʠʟʤʦʚ, ʧʨʠ ʢʦʪʦʨʦʤ ʥʝ ʚʦʟʥʠʢʘʝʪ 

ʫʚʝʣʠʯʝʥʠʷ ʚʠʙʨʘʮʠʡ ʠ ʥʘʛʨʫʟʦʢ ʥʘ ʦʧʦʨʥʳʝ ʧʦʜʰʠʧʥʠʢʠ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʥʩʪʨʫʢʮʠʝʡ ʤʫʬʪʳ. ʀʤʝʥʥʦ ʵʪʦ 

ʟʥʘʯʝʥʠʝ ʜʦʧʫʩʪʠʤʦʛʦ ʩʤʝʱʝʥʠʷ ʠ ʥʘʟʳʚʘʶʪ ʛʠʩʪʝʨʝʟʠʩʦʤ ʤʫʬʪʳ. 

ʇʨʠ ʥʘʣʠʯʠʠ ʚ ʘʛʨʝʛʘʪʝ ʨʘʩʮʝʥʪʨʦʚʢʠ, ʥʝ ʧʨʝʚʳʰʘʶʱʝʡ ʧʨʝʜʫʩʤʦʪʨʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ 

ʜʦʧʫʩʪʠʤʦʛʦ ʟʥʘʯʝʥʠʷ, ʚʠʙʨʘʮʠʡ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʨʦʠʩʭʦʜʠʪ, ʝʩʣʠ ʧʦʣʫʤʫʬʪʳ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʟʘʠʤʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ (ʩʠʣʳ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚʟʘʠʤʥʦʤʫ ʧʝʨʝʤʝʱʝʥʠʶ ʧʦʣʫʤʫʬʪ ʤʝʥʴʰʝ ʩʠʣ ʩʦ ʩʪʦʨʦʥʳ 

ʩʜʝʬʦʨʤʠʨʦʚʘʥʥʳʭ ʚʘʣʦʚ). 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʤʩʷ ʜʝʬʝʢʪʦʤ ʤʫʬʪ ʩ ʛʠʩʪʝʨʝʟʠʩʦʤ (ʥʘʧʨʠʤʝʨ, ʟʫʙʯʘʪʳʭ) ʷʚʣʷʝʪʩʷ 

ʧʠʪʪʠʥʛ - ʚʳʢʨʘʰʠʚʘʥʠʝ ʤʝʪʘʣʣʘ ʩʦʧʨʠʢʘʩʘʶʱʠʭʩʷ ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʦʣʫʤʫʬʪ. ʅʘ ʧʦʩʣʝʜʥʝʡ ʬʘʟʝ ʧʠʪʪʠʥʛʘ 

ʧʨʦʠʩʭʦʜʠʪ ʩʚʘʨʠʚʘʥʠʝ ʧʦʣʫʤʫʬʪ ʟʘ ʩʯʝʪ ʧʝʨʝʛʨʝʚʘ, ʠ ʤʫʬʪʘ ʥʘʯʠʥʘʝʪ ʨʘʙʦʪʘʪʴ ʢʘʢ ʞʸʩʪʢʘʷ (ʥʘʯʠʥʘʶʪ 

ʜʝʡʩʪʚʦʚʘʪʴ ʪʝ ʞʝ ʧʨʦʮʝʩʩʳ ʧʨʠ ʨʘʩʮʝʥʪʨʦʚʢʝ, ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʚʳʰʝ). 

ʇʨʠ ʧʦʚʳʰʝʥʠʠ ʨʘʩʮʝʥʪʨʦʚʢʠ ʜʦ ʟʥʘʯʝʥʠʡ, ʙʦʣʴʰʠʭ ʜʦʧʫʩʪʠʤʳʭ ʜʣʷ ʜʘʥʥʦʛʦ ʪʠʧʘ ʧʦʜʚʠʞʥʦʡ 

ʤʫʬʪʳ, ʚʠʙʨʘʮʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʚ ʩʧʝʢʪʨʝ ʧʦʷʚʣʷʶʪʩʷ ʚʪʦʨʘʷ ʠ ʪʨʝʪʴʷ ʛʘʨʤʦʥʠʢʠ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʚ ʦʩʝʚʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʫʧʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʫʧʨʫʛʠʝ ʧʣʘʩʪʠʥʳ ʠ ʧʘʢʝʪʳ ʧʣʘʩʪʠʥ. ɺ ʪʘʢʠʭ 

ʤʫʬʪʘʭ ʚʦʟʥʠʢʘʶʪ ʦʩʝʚʳʝ ʫʩʠʣʠʷ, ʨʘʩʪʘʣʢʠʚʘʶʱʠʝ ʚʘʣʳ. ʆʥʠ ʚʳʟʚʘʥʳ ʠʩʢʨʠʚʣʝʥʠʝʤ ʬʦʨʤʳ ʨʘʙʦʯʝʡ 

ʯʘʩʪʠ ʫʧʨʫʛʠʭ ʧʣʘʩʪʠʥ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ. ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʦʩʝʚʦʛʦ ʩʤʝʱʝʥʠʷ ʚʘʣʦʚ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪʩʷ ʜʠʩʪʘʥʮʠʦʥʥʳʝ ʙʦʣʪʳ, ʦʜʥʘʢʦ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʦʛʨʘʥʠʯʠʚʘʝʪ ʚʟʘʠʤʥʫʶ ʧʦʜʚʠʞʥʦʩʪʴ 

ʧʦʣʫʤʫʬʪ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʦʩʪʫ ʚ ʥʠʭ ʚʠʙʨʘʮʠʡ. 

ʕʪʫ ʧʨʦʙʣʝʤʫ ʤʦʞʥʦ ʨʝʰʠʪʴ ʧʨʠʤʝʥʝʥʠʝʤ ʚ ʢʘʯʝʩʪʚʝ ʫʧʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʤʫʬʪʳ ʟʠʛʟʘʛʦʦʙʨʘʟʥʳʭ 

ʧʨʫʞʠʥ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʫʩʠʣʠʡ ʚ ʦʩʝʚʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʯʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʩʧʝʮʠʘʣʴʥʦʡ 

ʬʦʨʤʦʡ ʫʧʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ, ʢʦʤʧʝʥʩʠʨʫʶʱʠʭ ʵʪʠ ʫʩʠʣʠʷ [1]. 
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ʅ.ɺ.ʂʦʤʠʩʩʘʨʦʚ 

ʙʘʢʘʣʘʚʨ ʢʘʬʝʜʨʳ ʇʨʦʤʳʰʣʝʥʥʘʷ ʪʝʧʣʦʵʥʝʨʛʝʪʠʢʘ 

ʌɻɹʆʋ ɺʆ çʋʬʠʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʝʬʪʷʥʦʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

ʛ. ʋʬʘ, ʨʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ʊɽʍʅʆʃʆɻʀʏɽʉʂʀɽ ʀ ʀʅɾɽʅɽʈʅʓɽ ʉʈɽɼʉʊɺɸ ʈɽʐɽʅʀʗ ɿɸɼɸʏ 

ʕʅɽʈɻʆʕʌʌɽʂʊʀɺʅʆʉʊʀ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʮʝʣʷʭ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʛʦʨʦʜʩʢʦʡ ʢʦʪʝʣʴʥʦʡ ʛ.ʋʬʳ ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ 

ʪʝʭʥʠʯʝʩʢʦʝ ʧʝʨʝʚʦʦʨʫʞʝʥʠʝ ʨʝʟʝʨʚʥʦʛʦ ʪʦʧʣʠʚʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʘ ʪʘʢʞʝ ʧʨʦʠʟʚʝʜʝʥ ʢʘʧʠʪʘʣʴʥʳʡ ʨʝʤʦʥʪ 

ʚʦʜʦʛʨʝʡʥʦʛʦ ʢʦʪʣʘ .  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʂʦʪʝʣʴʥʘʷ, ʨʝʢʦʥʩʪʨʫʢʮʠʷ, ʢʦʪʣʦʘʛʨʝʛʘʪ, ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

 

ɺʘʞʥʝʡʰʠʤ ʬʘʢʪʦʨʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʷʚʣʷʝʪʩʷ ʂʇɼ ʢʦʪʝʣʴʥʦʡ, ʪ.ʝ. ʢʦʣʠʯʝʩʪʚʦ 

ʪʝʧʣʘ, ʧʨʦʠʟʚʝʜʝʥʥʦʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʝʜʠʥʠʮʳ ʵʥʝʨʛʦʨʝʩʫʨʩʘ [1, c.243]. ʇʦʵʪʦʤʫ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 

ʛʣʘʚʥʳʡ ʚʦʧʨʦʩ, ʨʝʰʘʝʤʳʡ ʧʨʦʝʢʪʠʨʦʚʱʠʢʦʤ ʚ ʨʘʤʢʘʭ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʩʦʩʪʦʠʪ ʚ ʤʘʢʩʠʤʠʟʘʮʠʠ 

ʂʇɼ ʢʦʪʝʣʴʥʦʡ [2, c.386]. ɺ ʢʘʞʜʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʨʝʛʠʦʥʘ 

ʪʝʧʣʦʧʦʪʨʝʙʠʪʝʣʷʤ ʪʨʝʙʫʝʪʩʷ ʨʘʟʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʘ [3, c.381], ʧʦʵʪʦʤʫ ʩʣʝʜʫʶʱʝʡ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʪʝʣʴʥʳʭ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʠʤʝʥʥʦ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʘ, ʪ.ʝ. 

ʤʠʥʠʤʠʟʘʮʠʷ ʵʬʬʝʢʪʘ çʧʝʨʝʪʦʧʘè.  

ɺʳʙʦʨ ʦʩʥʦʚʥʦʛʦ ʪʦʧʣʠʚʘ 

ʇʨʠ ʚʳʙʦʨʝ ʪʦʧʣʠʚʘ ʜʣʷ ʢʦʪʝʣʴʥʦʡ, ʟʘʯʘʩʪʫʶ ʧʨʠʭʦʜʠʪʩʷ ʨʝʰʘʪʴ ʤʥʦʞʝʩʪʚʦ ʟʘʜʘʯ ʧʦ ʜʦʩʪʘʚʢʝ, 

ʩʢʣʘʜʠʨʦʚʘʥʠʶ ʪʦʧʣʠʚʘ, ʠ ʧʦ ʫʜʘʣʝʥʠʶ ʦʪʭʦʜʦʚ ʠ ʧʨʦʜʫʢʪʦʚ ʩʛʦʨʘʥʠʷ. ʂʘʞʜʳʡ ʚʠʜ ʪʦʧʣʠʚʘ ʠʤʝʝʪ ʩʚʦʠ 

ʦʩʦʙʝʥʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʚʳʙʦʨʝ ʦʩʥʦʚʥʦʛʦ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʢʦʪʝʣʴʥʦʡ, ʭʦʪʷ ʟʘʯʘʩʪʫʶ ʚʳʙʦʨ ʪʦʧʣʠʚʘ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʦ ʜʦʩʪʫʧʥʳʤ ʚʘʨʠʘʥʪʦʤ. ʊʝʭʥʠʢʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ ʧʦʢʘʟʳʚʘʶʪ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʝʨʝʚʦʜʘ ʢʦʪʣʦʚ ʩ ʤʘʟʫʪʘ ʥʘ ʛʘʟ, ʟʘʢʨʳʪʠʷ 

ʦʪʦʧʠʪʝʣʴʥʳʭ ʢʦʪʝʣʴʥʳʭ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʢʘʤʝʥʥʦʤ ʫʛʣʝ ʠ ʟʘʤʝʥʫ ʠʭ ʙʣʦʯʥʦ-ʤʦʜʫʣʴʥʳʤʠ, ʨʘʙʦʪʘʶʱʠʤʠ 

ʥʘ ʛʘʟʝ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʜʚʝ ʢʦʪʝʣʴʥʳʝ, ʨʘʙʦʪʘʶʱʠʝ ʥʘ ʢʘʤʝʥʥʦʤ ʫʛʣʝ, ʩ ʦʪʦʧʠʪʝʣʴʥʳʤʠ ʥʘʛʨʫʟʢʘʤʠ 0,41 

ɻʢʘʣ/ʯ ʠ 0,34 ɻʢʘʣ/ʯ ʦʪʧʫʩʢʘʶʪ ʪʝʧʣʦʚʫʶ ʵʥʝʨʛʠʶ ʧʦ ʪʘʨʠʬʫ ʦʪ 860 ʜʦ 900 ʨʫʙ/ɻʢʘʣ. ʇʨʠ ʦʙʲʝʜʠʥʝʥʠʠ 

ʪʝʧʣʦʚʳʭ ʩʝʪʝʡ ʠ ʟʘʤʝʥʝ ʢʦʪʝʣʴʥʳʭ ʥʘ ʥʦʚʫʶ ʙʣʦʯʥʦ-ʤʦʜʫʣʴʥʫʶ ʛʘʟʦʚʫʶ, ʦʩʥʘʱʝʥʥʫʶ ʢʦʪʣʘʤʠ ʩ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʤʠ ʛʦʨʝʣʢʘʤʠ ʙʝʟ ʜʝʞʫʨʥʦʛʦ ʧʝʨʩʦʥʘʣʘ, ʪʘʨʠʬ ʦʪʧʫʩʢʘʝʤʦʡ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʩʥʠʟʠʪʩʷ ʜʦ 

480 ʨʫʙ./ɻʢʘʣ. ʉʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ ʪʘʢʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ ï ʤʝʥʝʝ 5 ʣʝʪ.     

ʕʬʬʝʢʪʠʚʥʳʤ ʤʝʨʦʧʨʠʷʪʠʝʤ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʦʙʲʝʜʠʥʝʥʠʝ ʪʝʧʣʦʚʳʭ ʩʝʪʝʡ ʥʝʩʢʦʣʴʢʠʭ ʛʘʟʦʚʳʭ 

ʢʦʪʝʣʴʥʳʭ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʟʘʢʨʳʪʠʝʤ ʢʦʪʝʣʴʥʳʭ ʥʝʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ ʠ ʧʝʨʝʚʦʜʦʤ ʠʭ ʥʘʛʨʫʟʢʠ ʥʘ ʙʦʣʝʝ 

ʤʦʱʥʫʶ ʢʦʪʝʣʴʥʫʶ. ʋʚʝʣʠʯʝʥʠʝ ʥʘʛʨʫʟʢʠ ʧʦʟʚʦʣʠʪ ʨʘʙʦʪʘʪʴ ʚ ʥʦʤʠʥʘʣʴʥʦʤ ʨʝʞʠʤʝ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʂʇɼ 

ʠ ʩʥʠʟʠʪʴ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ. 

ʊʝʧʣʦʚʘʷ ʩʭʝʤʘ ʢʦʪʝʣʴʥʦʡ 

ʊʝʧʣʦʚʘʷ ʩʭʝʤʘ ʢʦʪʝʣʴʥʦʡ ʦʙʷʟʘʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʦʪʧʫʩʢʘ 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʝʧʣʘ. ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ ʧʘʨʘʤʝʪʨʦʚ ʪʝʧʣʦʥʦʩʠʪʝʣʷ, ʪʘʢʠʭ ʢʘʢ 

ʢʦʣʠʯʝʩʪʚʦ ʠ ʪʝʤʧʝʨʘʪʫʨʘ [4, c.194]. ɺ ʙʳʪʦʚʳʭ ʢʦʪʝʣʴʥʳʭ ʩ ʵʪʦʡ ʟʘʜʘʯʝʡ ʤʦʞʝʪ ʩʧʨʘʚʣʷʪʴʩʷ ʩʘʤ ʢʦʪʝʣ, 

ʦʜʥʘʢʦ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʩʝʢʪʦʨʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʣʠʥʠʷʤʠ ʩʤʝʰʝʥʠʷ, ʢʣʘʧʘʥʘʤʠ, 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʛʨʫʧʧʘʤʠ ʪʝʧʣʦʦʙʤʝʥʥʳʭ ʤʦʜʫʣʝʡ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʛʨʫʧʧʘʤʠ ʥʘʩʦʩʦʚ, ʯʘʩʪʦʪʥʳʤʠ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷʤʠ ʠ ʪ.ʜ.  

ʋʩʪʘʥʦʚʢʘ ʧʨʠʙʦʨʦʚ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʫʯʝʪʘ 

ʂʘʞʜʘʷ ʢʦʪʝʣʴʥʘʷ, ʨʘʙʦʪʘʶʱʝʛʦ ʜʣʷ ʩʪʦʨʦʥʥʝʛʦ ʧʦʪʨʝʙʠʪʝʣʷ, ʜʦʣʞʥʘ ʙʳʪʴ ʦʩʥʘʱʝʥʘ ʧʨʠʙʦʨʘʤʠ 

ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʫʯʝʪʘ, ʩʧʦʩʦʙʥʳʤʠ ʦʪʩʣʝʜʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʦʪʜʘʥʥʦʡ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ. ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ 
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ʧʨʠʙʦʨʘʤʠ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʫʯʝʪʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʫ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʧʦʣʫʯʘʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʯʝʪʢʦ ʨʘʟʜʝʣʠʪʴ 

ʟʦʥʳ ʢʦʤʤʝʨʯʝʩʢʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ: ʢʦʪʝʣʴʥʘʷ, ʪʝʧʣʦʚʳʝ ʩʝʪʠ (ʪʨʘʥʩʧʦʨʪ), ʧʦʪʨʝʙʠʪʝʣʴ. 

ɼʠʩʧʝʪʯʝʨʠʟʘʮʠʷ, ʫʜʘʣʝʥʥʳʡ ʢʦʥʪʨʦʣʴ ʠ ʫʜʘʣʝʥʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ 

ɼʠʩʧʝʪʯʝʨʠʟʘʮʠʷ ʠ ʫʜʘʣʝʥʥʳʡ ʢʦʥʪʨʦʣʴ ʧʦʟʚʦʣʷʶʪ ʩʥʠʟʠʪʴ (ʘ ʪʦ ʠ ʚʦʚʩʝ ʠʩʢʣʶʯʠʪʴ) ʢʦʣʠʯʝʩʪʚʦ 

ʧʦʩʪʦʷʥʥʦʛʦ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ ʚ ʢʦʪʝʣʴʥʦʡ. ʋʜʘʣʝʥʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʯʝʪʢʦ 

ʚʳʧʦʣʥʷʪʴ ʟʘʜʘʯʫ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʥʝʦʙʭʦʜʠʤʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʪʝʧʣʘ ʠ ʠʩʢʣʶʯʠʪʴ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʠʟʙʳʪʦʯʥʦʛʦ ʪʝʧʣʘ. 

ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʩʫʱʝʩʪʚʫʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʚʳʰʝʥʠʷ ʂʇɼ ʢʦʪʝʣʴʥʦʡ ʢʘʢ ʟʘ ʩʯʝʪ 

ʤʦʜʝʨʥʠʟʘʮʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʘʢ ʠ ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʤʝʶʱʝʛʦʩʷ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʊʘʢ, ʚ ʢʦʪʝʣʴʥʦʡ ˉ27, ʧʨʠʥʘʜʣʝʞʘʱʝʡ ʄʫʥʠʮʠʧʘʣʴʥʦʤʫ ʫʥʠʪʘʨʥʦʤʫ ʧʨʝʜʧʨʠʷʪʠʶ çʋʬʠʤʩʢʠʝ 

ʠʥʞʝʥʝʨʥʳʝ ʩʝʪʠè, ʧʨʦʜʦʣʞʘʝʪʩʷ ʢʘʧʠʪʘʣʴʥʳʡ ʨʝʤʦʥʪ ʚʦʜʦʛʨʝʡʥʦʛʦ ʢʦʪʣʘ ˉ2 . ʈʝʤʦʥʪ ʥʘʯʘʣʩʷ ʚ ʢʦʥʮʝ 

ʘʧʨʝʣʷ. ʇʣʘʥʠʨʫʝʤʘʷ ʜʘʪʘ ʝʛʦ ʦʢʦʥʯʘʥʠʷ 15 ʥʦʷʙʨʷ. ʕʪʘ ʢʦʪʝʣʴʥʘʷ ʩʯʠʪʘʝʪʩʷ ʩʘʤʦʡ ʢʨʫʧʥʦʡ ʠʟ ʪʝʭ, ʯʪʦ 

ʥʘʭʦʜʷʪʩʷ ʚ ʚʝʜʝʥʠʠ ʄʋʇ ʋʀʉ. ʅʘ ʢʦʪʝʣʴʥʫʶ ʣʦʞʠʪʩʷ ʙʦʣʴʰʘʷ ʥʘʛʨʫʟʢʘ: ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʦʥʘ 

ʦʙʩʣʫʞʠʚʘʝʪ ʙʦʣʝʝ ʪʨʸʭʩʦʪ ʦʙʲʝʢʪʦʚ, ʚ ʯʠʩʣʝ ʢʦʪʦʨʳʭ ʦʢʦʣʦ ʜʚʫʭʩʦʪ ʞʠʣʳʭ ʜʦʤʦʚ. ʂʦʪʸʣ ˉ2 ʷʚʣʷʝʪʩʷ 

ʨʝʟʝʨʚʥʳʤ, ʘ ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʚ ʩʣʫʯʘʝ ʚʥʝʰʪʘʪʥʦʡ ʩʠʪʫʘʮʠʠ ʦʥ ʜʦʣʞʝʥ ʥʘʯʘʪʴ ʜʝʡʩʪʚʦʚʘʪʴ. 

ʉʧʝʮʠʘʣʠʩʪʳ ʫʧʨʘʚʣʝʥʠʷ ʨʝʤʦʥʪʘ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʄʋʇ ʋʀʉ ʚʳʧʦʣʥʷʪ ʚʩʝ ʤʦʥʪʘʞʥʳʝ ʨʘʙʦʪʳ. ʂ ʢʦʥʮʫ 

ʨʝʤʦʥʪʘ ʧʦʣʥʦʩʪʴʶ ʟʘʤʝʥʷʪ ʵʢʨʘʥʥʳʝ ʪʨʫʙʳ ʠ ʪʨʫʙʳ ʢʦʥʚʝʢʮʠʠ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʣʘʥʦʤ ʤʦʜʝʨʥʠʟʘʮʠʠ ʠ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʝʨʝʚʦʦʨʫʞʝʥʠʷ ʚ ʢʦʪʝʣʴʥʦʡ ˉ27 ʠʜʸʪ ʧʨʦʮʝʩʩ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʨʝʟʝʨʚʥʦʛʦ ʪʦʧʣʠʚʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ. ʈʘʥʝʝ ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʦʜʟʝʤʥʳʝ ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʨʝʟʝʨʚʫʘʨʳ ʟʘʤʝʥʠʣʠ ʥʘ ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ, 

ʢʘʞʜʳʡ ʦʙʲʸʤʦʤ ʚ ʪʳʩʷʯʫ ʢʫʙʦʚ. ɺ ʨʝʟʝʨʚʫʘʨʘʭ ʙʫʜʝʪ ʭʨʘʥʠʪʴʩʷ ʨʝʟʝʨʚʥʦʝ ʪʦʧʣʠʚʦ. ɺ ʩʣʫʯʘʝ ʝʩʣʠ 

ʧʨʝʢʨʘʪʠʪʩʷ ʧʦʜʘʯʘ ʛʘʟʘ, ʢʦʪʣʳ ʙʫʜʫʪ ʨʘʙʦʪʘʪʴ ʥʘ ʥʸʤ.     

ʂʨʦʤʝ ʢʦʪʝʣʴʥʦʡ, ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʨʝʤʦʥʪ ʩʝʪʝʡ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. ɺ ʧʨʘʢʪʠʢʝ ʋʀʉ ʧʨʦʚʝʜʝʥ 

ʤʦʥʪʘʞ ʧʦʣʠʤʝʨʥʳʭ ʪʝʧʣʦʠʟʦʣʠʨʦʚʘʥʥʳʭ ʛʠʙʢʠʭ ʪʨʫʙ ʠʟ ʩʰʠʪʦʛʦ ʧʦʣʠʵʪʠʣʝʥʘ çʀʟʦʧʨʦʬʣʝʢʩè, ʩ 

ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʤ ʩʨʦʢʦʤ ʵʢʩʧʣʫʘʪʘʮʠʠ 50 ʣʝʪ, ʧʦʩʣʝʜʥʝʛʦ ʩʣʦʚʘ ʚ ʪʝʭʥʦʣʦʛʠʠ ʙʝʩʢʘʥʘʣʴʥʦʡ ʧʨʦʢʣʘʜʢʠ 

ʩʝʪʝʡ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ [5, c.151]. ɺʥʝʜʨʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʠʪ ʥʝ 

ʪʦʣʴʢʦ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʪʴ ʩʨʦʢ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʝʪʝʡ, ʥʦ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʠʭ ʤʦʥʪʘʞ ʠ 

ʜʘʣʴʥʝʡʰʝʝ ʦʙʩʣʫʞʠʚʘʥʠʝ. ʂ 2016 ʛʦʜʫ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʘʚʘʨʠʡ ʥʘ ʪʝʧʣʦʪʨʘʩʩʘʭ ʋʬʳ, 

ʢʦʪʦʨʳʝ ʦʙʩʣʫʞʠʚʘʝʪ ʄʋʇ ʋʀʉ, ʫʤʝʥʴʰʠʣʦʩʴ ʥʘ 25 %. ʆʩʥʦʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʪʦʣʴ 

ʥʝʧʨʦʩʪʦʡ ʟʘʜʘʯʠ ʩʪʘʣʘ ʀʥʚʝʩʪʠʮʠʦʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʧʦ ʢʦʤʧʣʝʢʩʥʦʤʫ ʨʘʟʚʠʪʠʶ ʩʠʩʪʝʤ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ 

ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʛʦʨʦʜ ʋʬʘ ʈɹ, ʚʢʣʶʯʘʶʱʘʷ ʚ ʩʝʙʷ ʦʙʰʠʨʥʳʡ ʢʦʤʧʣʝʢʩ ʤʝʨ ʧʦ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʠʩʪʝʤʳ 

ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʛʦʨʦʜʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʄʋʇ ʋʀʉ ʧʨʝʜʧʦʣʘʛʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ 

ʫʨʦʚʝʥʴ ʠʟʥʦʩʘ ʩʝʪʝʡ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ï ʧʦʪʝʨʠ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ, ʘ ʪʘʢʞʝ ʧʦʚʳʩʠʪʴ 

ʥʘʜʝʞʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʫʩʣʫʛ ʧʦ ʪʝʧʣʦʩʥʘʙʞʝʥʠʶ ʛʦʨʦʜʘ.    

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1.  ʍʘʬʠʟʦʚ ʌ.ʄ., ʉʫʣʝʡʤʘʥʦʚ ɸ.ʄ., ɹʫʨʜʳʛʠʥʘ ɽ.ɺ. ʕʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ ʧʨʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʢʦʪʝʣʴʥʦʡ ʩ ʧʘʨʦʚʳʤʠ ʢʦʪʣʘʤʠ: ʚ ʩʙʦʨʥʠʢʝ: ʊʨʫʙʦʧʨʦʚʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪ-2011: 
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ʀ.ɸ. ʂʦʩʴʢʠʥ 

ʄʘʛʠʩʪʨʘʥʪ 

ʋʯʝʙʥʦ-ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʆʨʣʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʉ. ʊʫʨʛʝʥʝʚʘ 

ʛ. ʆʨʸʣ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ʆʉʆɹɽʅʅʆʉʊʀ ʇʆʉʊʈʆɽʅʀʗ ɺɽʈʆʗʊʅʆʉʊʅʆɻʆ ɸʃɻʆʈʀʊʄɸ ʇʈʀʅʗʊʀʗ ʈɽʐɽʅʀʁ 

ʇʈʀ ʂʆʄʇʔʖʊɽʈʅʆʄ ʄʆɼɽʃʀʈʆɺɸʅʀʀ ʂɸʈʊʆʏʅʓʍ ʀɻʈ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʧʦʩʪʨʦʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ 

ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʢʘʨʪʦʯʥʳʭ ʠʛʨʘʭ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʦʜʭʦʜʳ ʢ ʢʣʘʩʪʝʨʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʚʘʨʠʘʥʪʳ 

ʘʣʛʦʨʠʪʤʦʚ ʧʦʣʫʯʝʥʠʷ ʪʝʢʫʱʠʭ ʦʮʝʥʦʢ, ʜʘʝʪʩʷ ʠʭ ʩʨʘʚʥʝʥʠʝ ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʄʘʪʝʨʠʘʣ ʤʦʞʝʪ ʙʳʪʴ 

ʧʦʣʝʟʝʥ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠʛʨʦʚʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʨʦʙʦʪʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʂʦʣʣʝʢʮʠʦʥʥʳʝ ʢʘʨʪʦʯʥʳʝ ʠʛʨʳ, ʢʣʘʩʪʝʨʠʟʘʮʠʷ, ʘʣʛʦʨʠʪʤʳ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, 

ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʘʣʛʦʨʠʪʤʘ. 

 

ʉʨʝʜʠ ʤʥʦʞʝʩʪʚʘ ʠʛʨ ʚʳʜʝʣʷʶʪʩʷ ʢʦʣʣʝʢʮʠʦʥʥʳʝ ʢʘʨʪʦʯʥʳʝ ʠʛʨʳ (ʠʣʠ ʠʭ ʢʦʤʧʴʶʪʝʨʥʳʝ ʘʥʘʣʦʛʠ), ʚ 

ʢʦʪʦʨʳʭ ʯʝʣʦʚʝʢ ʠʛʨʘʝʪ ʧʨʦʪʠʚ ʜʨʫʛʦʛʦ ʯʝʣʦʚʝʢʘ. ɿʘʯʘʩʪʫʶ ʧʦ ʨʘʟʥʳʤ ʧʨʠʯʠʥʘʤ ʪʨʝʙʫʝʪʩʷ, ʯʪʦʙʳ 

ʧʨʦʪʠʚʥʠʢʦʤ ʠʛʨʦʢʘ ʙʳʣ ʢʦʤʧʴʶʪʝʨ. ɺʩʪʨʝʯʘʶʪʩʷ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʥʝʢʦʪʦʨʳʝ ʠʟ ʨʝʰʝʥʠʡ ʦʜʥʦʛʦ ʠʣʠ 

ʜʨʫʛʦʛʦ ʠʛʨʦʢʘ (ʚ ʙʦʣʝʝ ʩʣʦʞʥʦʡ ʬʦʨʤʝ ʵʪʦ ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ ʠ ʢ ʧʨʠʥʷʪʠʶ ʨʝʰʝʥʠʡ ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ) 

ʤʦʞʥʦ ʦʙʲʝʜʠʥʠʪʴ ʚ ʝʜʠʥʫʶ ʛʨʫʧʧʫ. ʇʨʠ ʵʪʦʤ ʤʦʞʥʦ ʪʘʢʞʝ ʚʳʜʝʣʠʪʴ ʟʘʚʠʩʠʤʦʩʪʠ ʦʜʥʠʭ ʛʨʫʧʧ ʦʪ ʜʨʫʛʠʭ, 

ʫʨʦʚʥʠ ʚʳʠʛʨʳʰʘ ʠ ʧʨʦʠʛʨʳʰʘ ʠʛʨʦʢʦʚ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩʦʙʳʪʠʡ ʠʟ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ. ʊʘʢ ʢʘʢ ʧʦʩʣʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʦʙʳʪʠʡ ʧʦ ʛʨʫʧʧʘʤ ʪʦʣʴʢʦ ʚ ʭʫʜʰʠʭ ʩʣʫʯʘʷʭ ʢʦʣʠʯʝʩʪʚʦ ʛʨʫʧʧ ʥʝ ʙʫʜʝʪ ʤʝʥʴʰʝ 

ʢʦʣʠʯʝʩʪʚʘ ʩʦʙʳʪʠʡ, ʦʯʝʚʠʜʥʦ, ʯʪʦ ʥʘ ʘʥʘʣʠʟ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʛʨʫʧʧ ʩʦʙʳʪʠʡ ʧʦʪʨʝʙʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ 

ʤʝʥʴʰʝ ʚʨʝʤʝʥʠ, ʯʝʤ ʥʘ ʘʥʘʣʠʟ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʪʜʝʣʴʥʳʭ ʩʦʙʳʪʠʡ [1]. 

ʈʘʟʣʠʯʥʳʝ ʠʛʨʳ ʠʤʝʶʪ ʨʘʟʥʳʡ ʦʙʲʝʤ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʠʛʨʝ ʚ ʢʨʝʩʪʠʢʠ-ʥʦʣʠʢʠ ʥʘ 

ʢʘʞʜʦʤ ʭʦʜʫ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʦʜʠʥ ʥʝ ʙʦʣʝʝ ʯʝʤ ʠʟ 9 (ʥʘ ʧʝʨʚʦʤ ʭʦʜʫ) ʚʘʨʠʘʥʪʦʚ ʨʘʟʚʠʪʠʷ ʩʦʙʳʪʠʡ, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʚ ʰʘʭʤʘʪʘʭ ʪʦʣʴʢʦ ʥʘ ʧʝʨʚʦʤ ʭʦʜʫ ʪʘʢʠʭ ʚʘʨʠʘʥʪʦʚ 20, ʘ ʜʘʣʝʝ ʠʭ ʩʪʘʥʦʚʠʪʩʷ ʪʦʣʴʢʦ ʙʦʣʴʰʝ (ʜʦ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʤʦʤʝʥʪʘ). ʇʨʠ ʠʛʨʝ ʚ ʧʦʢʝʨ ʩʦʙʳʪʠʝʤ ʩʪʘʥʦʚʠʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚʳʧʘʜʝʥʠʝ ʥʘ ʩʪʦʣ ʢʘʨʪʳ, ʥʦ ʠ 

ʧʦʚʝʜʝʥʠʝ ʧʨʠ ʵʪʦʤ ʩʦʙʳʪʠʠ ʠʛʨʦʢʦʚ. ɺ ʢʦʣʣʝʢʮʠʦʥʥʦʡ ʢʘʨʪʦʯʥʦʡ ʠʛʨʝ ʟʘʯʘʩʪʫʶ ʥʝʦʙʭʦʜʠʤʦ ʥʝ ʪʦʣʴʢʦ 

ʦʮʝʥʠʚʘʪʴ, ʢʘʢ ʤʦʞʝʪ ʩʳʛʨʘʪʴ ʠʛʨʦʢ ʩʝʡʯʘʩ, ʥʦ ʠ ʪʦ, ʢʘʢ ʤʦʞʝʪ ʩʳʛʨʘʪʴ ʠʛʨʦʢ ʚ ʧʨʠʥʮʠʧʝ ï ʪʘʢ ʢʘʢ ʟʘʨʘʥʝʝ 

ʥʝʠʟʚʝʩʪʥʦ, ʯʪʦ ʚʦʦʙʱʝ ʝʩʪʴ ʫ ʥʝʛʦ ʚ ʢʦʣʦʜʝ. 

ɺʩʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʚʘʨʠʘʥʪʳ ʪʨʝʙʫʶʪ ʨʘʟʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. 

ʇʨʦʚʝʜʷ ʢʣʘʩʪʝʨʠʟʘʮʠʶ ʚʦʟʤʦʞʥʳʭ ʩʦʙʳʪʠʡ ʠ ʩʦʩʪʘʚʠʚ ʤʘʪʨʠʮʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʤʦʞʥʦ ʧʝʨʝʡʪʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʦʮʝʥʢʝ ʪʝʢʫʱʝʡ ʠʛʨʦʚʦʡ ʩʠʪʫʘʮʠʠ. 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʙʳʣʦ ʚʳʜʝʣʝʥʦ óclustersô ʥʝʟʘʚʠʩʠʤʳʭ ʢʣʘʩʪʝʨʦʚ ʠ ʚ ʤʘʪʨʠʮʝ f[1..clusters, 

1..clusters] ʦʧʠʩʘʥʦ ʚ ʯʠʩʣʦʚʦʡ ʬʦʨʤʝ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. ʊʘʢʞʝ ʧʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʚ ʨʫʢʝ ʫ ʠʛʨʦʢʘ 

ʥʘʭʦʜʠʪʩʷ óhandsizeô ʢʘʨʪ. ʆʙʱʝʝ ʯʠʩʣʦ ʢʘʨʪ, ʦʩʪʘʚʰʠʭʩʷ ʚ ʢʦʣʦʜʝ ʩʦʧʝʨʥʠʢʘ, ʦʙʦʟʥʘʯʠʤ ʢʘʢ óamountô. 

ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ʢʘʨʪ ʢʘʞʜʦʛʦ ʢʣʘʩʪʝʨʘ, ʦʩʪʘʚʰʠʭʩʷ ʚ ʢʦʣʦʜʝ ʧʨʦʪʠʚʥʠʢʘ (ʦ ʪʦʤ, ʢʘʢ ʤʦʞʥʦ 

ʦʮʝʥʠʪʴ ʜʘʥʥʳʝ ʟʥʘʯʝʥʠʷ, ʧʠʩʘʣʦʩʴ ʚ [2]) ï ʙʫʜʝʪ ʭʨʘʥʠʪʴʩʷ ʚ left[1..clusters]. ɿʘ probability[1..clusters] 

ʦʙʦʟʥʘʯʠʤ ʚʝʨʦʷʪʥʦʩʪʠ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʩʦʙʳʪʠʷ ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ ʢʣʘʩʪʝʨʘ. ʇʝʨʝʤʝʥʥʦʡ óvalueô 

ʦʙʦʟʥʘʯʠʤ ʦʮʝʥʢʫ ʢʘʨʪʳ. ʇʦʣʫʯʠʤ ʘʣʛʦʨʠʪʤ ʧʦʣʫʯʝʥʠʷ ʪʝʢʫʱʠʭ ʦʮʝʥʦʢ ʜʣʷ ʢʘʞʜʦʡ ʢʘʨʪʳ ʠʟ ʨʫʢʠ: 

for i in 1..clusters 

 probability[i] = left[i] / amount * 100% 

 for j in 1..handsize 

  hand[j].value = hand[j].value + probability[i] * (f[hand[j].cluster, i] + f[i, hand[j].cluster]) 
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return max(hand.value) 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ hand[j].value ï ʵʪʦ ʧʝʨʝʤʝʥʥʘʷ, ʚ ʢʦʪʦʨʦʡ ʭʨʘʥʠʪʩʷ ʦʮʝʥʢʘ ʢʘʨʪʳ hand[j], ʘ 

f[hand[j].cluster, i] ï ʵʣʝʤʝʥʪ ʤʘʪʨʠʮʳ f ʩ ʠʥʜʝʢʩʘʤʠ ʧʦʨʷʜʢʦʚʦʛʦ ʥʦʤʝʨʘ ʢʣʘʩʪʝʨʘ, ʢ ʢʦʪʦʨʦʤʫ ʦʪʥʦʩʠʪʩʷ 

ʢʘʨʪʘ hand[j] ʠ i. 

ʕʪʦ ʩʘʤʳʡ ʧʨʦʩʪʦʡ ʩʣʫʯʘʡ ʘʣʛʦʨʠʪʤʘ. ʈʘʩʩʤʦʪʨʠʤ ʚʘʨʠʘʥʪ, ʢʦʛʜʘ ʢʘʨʪʘ ʤʦʞʝʪ ʧʨʠʥʘʜʣʝʞʘʪʴ ʙʦʣʝʝ 

ʯʝʤ ʢ ʦʜʥʦʤʫ ʢʣʘʩʪʝʨʫ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʚ ʘʣʛʦʨʠʪʤ ʜʦʙʘʚʠʪʩʷ ʝʱʝ ʦʜʠʥ ʮʠʢʣ ʠ ʦʥ ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

for i in 1..clusters 

 probability[i] = left[i] / amount * 100% 

 for j in 1..handsize 

  for k in 1..hand[j].clusertsamount 

   hand[j].value = hand[j].value + probability[i] * (f[hand[j].cluster[k], i] + f[i, 

hand[j].cluster[k]])  

return max(hand.value) 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ hand[j].clustersamount ï ʢʦʣʠʯʝʩʪʚʦ ʢʣʘʩʪʝʨʦʚ, ʢ ʢʦʪʦʨʦʤ ʧʨʠʥʘʜʣʝʞʠʪ ʢʘʨʪʘ hand[j]. 

ʅʝ ʙʫʜʝʤ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʨʘʚʠʣʘ ʢʦʥʢʨʝʪʥʳʭ ʠʛʨ ï ʧʨʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʷ ʚ 

ʢʦʥʢʨʝʪʥʦʡ ʢʦʣʣʝʢʮʠʦʥʥʦʡ ʢʘʨʪʦʯʥʦʡ ʠʛʨʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʭʦʜʦʚ, 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʢʘʨʪ ʥʘ ʩʪʦʣʝ, ʨʘʟʣʠʯʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʘʚʠʣ ʠ ʪʘʢ ʜʘʣʝʝ. 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʢʣʘʩʪʝʨʦʚ ʪʝʤ ʙʦʣʴʰʝ, ʯʝʤ ʨʘʟʤʝʨ ʨʫʢʠ ʠ ʢʘʞʜʘʷ ʠʟ ʢʘʨʪ ʧʨʠʥʘʜʣʝʞʠʪ 

ʥʝ ʢʦ ʚʩʝʤ ʢʣʘʩʪʝʨʘʤ, ʪ.ʝ. clusters > handsize ʠ clusters > hand[j].clusters. ɼʣʷ ʙʦʣʝʝ ʥʘʛʣʷʜʥʦʡ ʠ ʧʨʦʩʪʦʡ 

ʦʮʝʥʢʠ ʟʘʤʝʥʠʤ ʧʝʨʝʤʝʥʥʳʝ handsize ʠ hand[j].clusters ʥʘ ʧʨʝʚʳʰʘʶʱʫʶ ʠʭ clusters. ʊʦʛʜʘ ʧʦʣʫʯʠʤ 

ʩʣʝʜʫʶʱʠʡ ʘʣʛʦʨʠʪʤ: 

for i in 1..clusters 

 probability[i] = left[i] / amount * 100% 

 for j in 1..clusters 

  for k in 1..clusters 

   hand[j].value = hand[j].value + probability[i] * (f[hand[j].cluster[k], i] + f[i, 

hand[j].cluster[k]]) 

return max(hand.value) 

ɸʩʠʤʧʪʦʪʠʯʝʩʢʘʷ ʩʣʦʞʥʦʩʪʴ ʚʥʝʰʥʝʛʦ ʮʠʢʣʘ ʩ ʝʛʦ ʚʥʫʪʨʝʥʥʠʤ ʩʦʜʝʨʞʠʤʳʤ ʙʫʜʝʪ O(clusters3). ʇʨʠ 

ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʚ ʜʚʫʭ ʚʥʫʪʨʝʥʥʠʭ ʮʠʢʣʘʭ ʰʘʛʦʚ ʮʠʢʣʘ ʙʫʜʝʪ ʤʝʥʴʰʝ, ʯʝʤ 

ʚʦ ʚʥʝʰʥʝʤ, ʠ ʜʦʧʫʱʝʥʠʝ ʦ ʟʘʤʝʥʝ ʙʳʣʦ ʧʨʠʥʷʪʦ ʜʣʷ ʫʜʦʙʩʪʚʘ ʟʘʧʠʩʠ. ʆʧʝʨʘʮʠʷ return max(hand.value) ʚ 

ʧʨʦʩʪʝʡʰʝʤ ʩʣʫʯʘʝ ʧʦʪʨʝʙʫʝʪ ʧʝʨʝʙʦʨʘ ʚʩʝʭ ʟʥʘʯʝʥʠʡ hand[1..handsize].value ʠ ʚʳʙʦʨ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠʟ 

ʥʠʭ. ʊʘʢ ʢʘʢ ʨʘʥʝʝ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʟʘʤʝʥʘ handsize Ÿ clusters, ʪʦ ʩʣʦʞʥʦʩʪʴ ʜʘʥʥʦʡ ʦʧʝʨʘʮʠʠ ʙʫʜʝʪ 

O(clusters). ʀʪʦʛʦʚʘʷ ʩʣʦʞʥʦʩʪʴ ʘʣʛʦʨʠʪʤʘ ʦʮʝʥʢʠ ʪʝʢʫʱʝʛʦ ʭʦʜʘ ʧʦʣʫʯʠʪʩʷ O(clusters3 + clusters) = 

O(clusters3). ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʠ ʛʣʫʙʠʥʝ ʠʛʨʳ d ʩʣʦʞʥʦʩʪʴ ʙʫʜʝʪ O(clusters3 * d), ʛʜʝ d ï ʢʦʥʩʪʘʥʪʘ. ʊʦʛʜʘ 

ʦʙʱʘʷ ʩʣʦʞʥʦʩʪʴ ʘʣʛʦʨʠʪʤʘ ʙʫʜʝʪ ʨʘʚʥʘ O(clusters3). 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʥʘ ʢʘʞʜʦʤ ʭʦʜʫ ʚʦʟʤʦʞʥʦ b ʜʦʧʫʩʪʠʤʳʭ ʭʦʜʦʚ, ʠ ʛʣʫʙʠʥʘ ʠʛʨʳ ʙʫʜʝʪ ʨʘʚʥʷʪʴʩʷ d. 

ɼʦʧʫʩʪʠʤ, ʯʪʦ b > clusters. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʩʣʦʞʥʦʩʪʴ ʘʣʛʦʨʠʪʤʘ Ŭɓ-ʦʮʝʥʢʠ ʙʫʜʝʪ ʨʘʚʥʘ O(bd/2). 

ʉʨʘʚʥʠʤ ʧʦʣʫʯʝʥʥʳʝ ʦʮʝʥʢʠ: 

clusters3 = bd/2 ʧʨʠ clusters = b ʠ d = 6, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʠ ʛʣʫʙʠʥʝ ʠʛʨʳ ʚ 6 ʭʦʜʦʚ ʠ ʢʦʣʠʯʝʩʪʚʝ 

ʢʣʘʩʪʝʨʦʚ, ʨʘʚʥʦʤ ʩʪʝʧʝʥʠ ʚʝʪʚʣʝʥʠʷ ʜʝʨʝʚʘ ʜʘʥʥʳʝ ʘʣʛʦʨʠʪʤʳ ʧʦʢʘʞʫʪ ʦʜʠʥʘʢʦʚʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʢʣʘʩʪʝʨʠʟʘʮʠʷ ʧʨʦʰʣʘ ʵʬʬʝʢʪʠʚʥʦ, ʠ ʢʦʣʠʯʝʩʪʚʦ ʢʣʘʩʪʝʨʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ, 

ʯʝʤ ʢʦʣʠʯʝʩʪʚʦ ʚʦʟʤʦʞʥʳʭ ʜʝʡʩʪʚʠʡ ʥʘ ʢʘʞʜʦʤ ʠʟ ʭʦʜʦʚ. ʊʦʛʜʘ ʫʞʝ ʜʘʞʝ ʧʨʠ d < 6 ʘʣʛʦʨʠʪʤ ʦʮʝʥʢʠ ʥʘ 

ʦʩʥʦʚʝ ʚʝʨʦʷʪʥʦʩʪʝʡ ʙʫʜʝʪ ʵʬʬʝʢʪʠʚʥʝʝ ʧʦ ʚʨʝʤʝʥʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʭʫʜʰʠʡ ʩʣʫʯʘʡ ʜʣʷ ʘʣʛʦʨʠʪʤʘ ʥʘ ʦʩʥʦʚʝ ʨʘʩʯʝʪʘ ʚʝʨʦʷʪʥʦʩʪʝʡ. ɺ ʩʣʫʯʘʝ ʘʙʩʦʣʶʪʥʦ 

ʥʝʫʜʘʯʥʦʡ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʯʠʩʣʦ ʢʣʘʩʪʝʨʦʚ ʙʫʜʝʪ ʚʝʣʠʢʦ. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʢʘʞʜʘʷ ʠʟ n ʢʘʨʪ ʠʤʝʝʪ m 

ʨʘʟʥʳʭ ʘʪʨʠʙʫʪʦʚ, ʠ ʢʘʞʜʳʡ ʢʣʘʩʪʝʨ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʢʘʨʪʳ, ʩʦʜʝʨʞʘʱʠʝ ʫʥʠʢʘʣʴʥʳʡ ʘʪʨʠʙʫʪ (n ʠ m - 

ʢʦʥʝʯʥʳ). ʊʦʛʜʘ ʢʦʣʠʯʝʩʪʚʦ ʢʣʘʩʪʝʨʦʚ ʙʫʜʝʪ ʨʘʚʥʦ nm. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʣʦʞʥʦʩʪʴ ʘʣʛʦʨʠʪʤʘ ʙʫʜʝʪ ʨʘʚʥʘ  



ʄɽɾɼʋʅɸʈʆɼʅʓʁ ʅɸʋʏʅʓʁ ɾʋʈʅɸʃ çʀʅʅʆɺɸʎʀʆʅʅɸʗ ʅɸʋʂɸè ˉ9/2016 ISSN 2410-6070 

 
61 

 

O(n3m). ʇʨʠ ʵʪʦʤ ʤʘʪʨʠʮʘ f ʙʫʜʝʪ ʠʤʝʪʴ ʨʘʟʤʝʨʥʦʩʪʴ nm * nm. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʪʝʦʨʝʪʠʯʝʩʢʠ ʜʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʧʦʢʘʟʳʚʘʝʪ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʜʣʷ 

ʧʨʠʤʝʥʝʥʠʷ ʝʛʦ ʥʘ ʧʨʘʢʪʠʢʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʧʦʜʛʦʪʦʚʢʫ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ 

ʨʘʟʙʠʪʴ ʚʩʝ ʩʦʙʳʪʠʷ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʥʘ ʥʝʢʦʪʦʨʦʝ ʯʠʩʣʦ ʢʣʘʩʪʝʨʦʚ ʧʦ ʦʪʜʝʣʴʥʳʤ ʧʨʠʟʥʘʢʘʤ ʠʣʠ ʠʭ 

ʛʨʫʧʧʘʤ. 

ʂʘʢ ʫʧʦʤʠʥʘʣʦʩʴ ʚʳʰʝ, ʚ ʭʫʜʰʝʤ ʩʣʫʯʘʝ, ʧʨʠ n ʢʘʨʪ ʠʤʝʶʱʠʭ m ʨʘʟʣʠʯʥʳʭ ʘʪʨʠʙʫʪʦʚ, ʙʫʜʝʪ 

ʚʳʜʝʣʝʥʦ nm ʢʣʘʩʪʝʨʦʚ. ʕʪʦ ʯʠʩʣʦ ʤʦʞʝʪ ʙʳʪʴ ʚʝʣʠʢʦ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʘʜʝʢʚʘʪʥʦʩʪʴ ʨʝʰʝʥʠʷ ʦ 

ʧʨʠʤʝʥʝʥʠʠ ʜʘʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʙʫʜʝʪ ʚʝʩʴʤʘ ʩʦʤʥʠʪʝʣʴʥʦʡ. 

ʇʨʠ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʯʠʩʣʦ ʢʣʘʩʪʝʨʦʚ ʜʦʣʞʥʦ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʚʝʣʠʢʦ, ʯʪʦʙʳ 

ʦʙʝʩʧʝʯʠʪʴ ʥʝʦʙʭʦʜʠʤʦʝ çʨʘʟʥʦʦʙʨʘʟʠʝè ʚʘʨʠʘʥʪʦʚ ʧʨʠ ʘʥʘʣʠʟʝ (ʪʘʢ ʢʘʢ ʘʣʛʦʨʠʪʤ ʦʮʝʥʠʚʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʩʦʙʳʪʠʡ ʢʘʞʜʦʛʦ ʠʟ ʢʣʘʩʪʝʨʦʚ, ʝʩʣʠ ʢʣʘʩʪʝʨʦʚ, ʙʫʜʝʪ, ʥʘʧʨʠʤʝʨ, 2 ï ʚ ʵʪʠ 2 ʛʨʫʧʧʳ 

ʧʦʧʘʜʫʪ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʱʠʝʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʩʦʙʳʪʠʷ, ʠ ʵʪʦ ʥʝʛʘʪʠʚʥʦ ʩʢʘʞʝʪʩʷ ʥʘ ʘʜʝʢʚʘʪʥʦʩʪʠ 

ʘʥʘʣʠʟʘ). ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʝʩʣʠ ʚ ʢʘʞʜʳʡ ʠʟ ʢʣʘʩʪʝʨʦʚ ʙʫʜʝʪ ʚʳʜʝʣʝʥʦ ʦʯʝʥʴ ʥʝʙʦʣʴʰʦʝ ʯʠʩʣʦ ʩʦʙʳʪʠʡ ï 

ʩʢʦʨʝʝ ʚʩʝʛʦ, ʚʝʨʦʷʪʥʦʩʪʠ ʩʪʘʥʫʪ ʥʝʙʦʣʴʰʠʤʠ ʠ, ʚʦʟʤʦʞʥʦ, ʙʣʠʟʢʠʤʠ ʜʨʫʛ ʢ ʜʨʫʛʫ (ʥʘʧʨʠʤʝʨ, ʧʨʠ 50 

ʢʣʘʩʪʝʨʘʭ ʧʨʠʜʝʪʩʷ ʨʘʙʦʪʘʪʴ ʩ ʚʝʨʦʷʪʥʦʩʪʷʤʠ ʦʢʦʣʦ 2%). 

ʈʘʩʩʤʦʪʨʠʤ ʙʦʣʝʝ ʤʦʱʥʦʛʦ ʨʦʙʦʪʘ ʥʘ ʦʩʥʦʚʝ ʚʳʰʝʫʧʦʤʷʥʫʪʦʛʦ ʘʣʛʦʨʠʪʤʘ. ɸʣʛʦʨʠʪʤ ʧʦʟʚʦʣʷʝʪ 

ʚʝʨʥʫʪʴ ʥʘʙʦʨ ʟʥʘʯʝʥʠʡ ʚʝʨʦʷʪʥʦʩʪʠ ʪʝʭ ʠʣʠ ʠʥʳʭ ʩʦʙʳʪʠʡ, ʧʨʠʯʝʤ ʦʪʜʝʣʴʥʳʝ ʢʣʘʩʪʝʨʳ ʦʪʤʝʯʝʥʳ, ʢʘʢ 

ʟʘʱʠʪʥʳʝ, ʜʨʫʛʠʝ ï ʢʘʢ ʘʪʘʢʫʶʱʠʝ. ɽʩʣʠ ʩʪʠʣʴ ʠʛʨʳ ʫʩʪʘʥʦʚʣʝʥ, ʢʘʢ ʟʘʱʠʪʥʳʡ (ʧʨʠ ʨʘʟʥʠʮʝ ʤʝʥʝʝ 5% 

ʤʝʞʜʫ ʟʘʱʠʪʥʳʤ ʠ ʘʪʘʢʫʶʱʠʤ ʨʝʰʝʥʠʝʤ ʚʳʙʠʨʘʝʪʩʷ ʟʘʱʠʪʥʦʝ) ï ʪʦ ʧʨʠ ʥʘʣʠʯʠʠ ʜʚʫʭ ʨʝʰʝʥʠʡ, ʦʜʥʦ ʠʟ 

ʢʦʪʦʨʳʭ ʟʘʱʠʪʥʦʝ ʠ ʧʨʦʠʟʦʡʜʝʪ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 12,5%, ʘ ʜʨʫʛʦʡ ʘʪʘʢʫʶʱʝʝ ʠ ʧʨʦʠʟʦʡʜʝʪ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 

16,6%, ʙʫʜʝʪ ʚʳʙʨʘʥʦ ʧʝʨʚʦʝ. ɽʩʣʠ ʢʣʘʩʪʝʨʦʚ ʤʥʦʛʦ, ʪʦ ʧʨʠʜʝʪʩʷ ʦʧʝʨʠʨʦʚʘʪʴ ʥʝ ʩ ʮʠʬʨʘʤʠ 1/8 ʠ 1/6, ʘ ʩ 

ʮʠʬʨʘʤʠ 1/50, 1/52 ʠ ʪ.ʧ. ʕʪʦ ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʪʦʛʦ, ʯʪʦ ʩ ʪʝʯʝʥʠʝʤ ʠʛʨʳ, ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʯʠʩʣʘ 

ʚʦʟʤʦʞʥʳʭ ʩʦʙʳʪʠʡ, ʛʨʘʥʠʮʳ ʚʝʨʦʷʪʥʦʩʪʝʡ ʙʫʜʫʪ ʩʠʣʴʥʦ ʤʝʥʷʪʴʩʷ ʠ ʜʣʷ ʦʧʠʩʘʥʠʷ ʢʦʥʢʨʝʪʥʦʛʦ ʩʪʠʣʷ ʠʛʨʳ  

ʧʨʠʜʝʪʩʷ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʛʨʘʥʠʮʳ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ çʧʦ ʭʦʜʫ ʧʴʝʩʳè. ʊʘʢʘʷ ʟʘʜʘʯʘ ʤʦʞʝʪ ʩʪʘʪʴ  

ʟʥʘʯʠʪʝʣʴʥʦ ʩʣʦʞʥʝʝ. 

ɺr ʚʦʜʳ: 

1) ɿʘʜʘʯʘ ʢʣʘʩʪʝʨʠʟʘʮʠʠ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʜʦʣʞʥʘ ʚʳʧʦʣʥʷʪʴʩʷ ʵʢʩʧʝʨʪʦʤ. ʇʨʠʯʝʤ ʵʢʩʧʝʨʪ ʜʦʣʞʝʥ ʥʝ 

ʪʦʣʴʢʦ ʭʦʨʦʰʦ ʟʥʘʪʴ ʧʨʝʜʤʝʪʥʫʶ ʦʙʣʘʩʪʴ, ʥʦ ʠ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʠʙʦʣʝʝ ʢʦʨʨʝʢʪʥʦ ʠ ʵʬʬʝʢʪʠʚʥʦ 

ʚʳʜʝʣʠʪʴ ʥʝʢʦʪʦʨʦʝ ʯʠʩʣʦ ʢʣʘʩʪʝʨʦʚ, ʧʨʠʯʝʤ ʢ ʵʪʦʤʫ ʯʠʩʣʫ ʪʘʢʞʝ ʝʩʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ. 

2) ʅʝ ʚʩʝʛʜʘ ʦʯʝʚʠʜʥʦ, ʢʘʢʦʡ ʠʟ ʧʨʠʟʥʘʢʦʚ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʦʪʜʝʣʴʥʦʛʦ 

ʢʣʘʩʪʝʨʘ. ɽʩʣʠ ʦʪʜʝʣʴʥʳʡ ʵʬʬʝʢʪ ʚʩʪʨʝʯʘʝʪʩʷ ʩʯʠʪʘʥʥʦʝ ʯʠʩʣʦ ʨʘʟ, ʥʦ ʧʨʠ ʵʪʦʤ ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʠʛʨʫ ï ʙʫʜʝʪ ʙʦʣʴʰʠʤ ʚʦʧʨʦʩʦʤ, ʚʳʜʝʣʷʪʴ ʣʠ ʝʛʦ ʚ ʦʪʜʝʣʴʥʳʡ ʢʣʘʩʪʝʨ ʠʣʠ ʢʘʢʠʤ-ʪʦ ʦʙʨʘʟʦʤ 

ʦʙʨʘʙʘʪʳʚʘʪʴ ʵʪʠ ʩʦʙʳʪʠʷ ʦʪʜʝʣʴʥʦ. 

3) ʇʨʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʤʦʛʫʪ ʦʯʝʥʴ ʩʠʣʴʥʦ ʠʟʤʝʥʠʪʴʩʷ ʩʘʤʠ 

ʧʨʠʥʮʠʧʳ ʧʨʦʚʝʜʝʥʠʷ ʢʣʘʩʪʝʨʠʟʘʮʠʠ. ɼʦʧʫʩʪʠʤ, ʚ ʠʛʨʫ ʚʚʝʜʝʥʳ ʥʦʚʳʝ ʢʘʨʪʳ, ʢʦʪʦʨʳʝ ʟʥʘʯʠʪʝʣʴʥʦ 

ʚʣʠʷʶʪ ʥʘ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʝ. ʕʪʦ ʧʦʪʨʝʙʫʝʪ ʣʠʙʦ ʧʦʣʥʦʛʦ ʧʝʨʝʩʤʦʪʨʘ ʚʩʝʡ ʢʣʘʩʪʝʨʠʟʘʮʠʠ, ʣʠʙʦ ʚʥʝʩʝʥʠʷ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ. 

ʕʪʠ ʠ ʜʨʫʛʠʝ ʧʨʦʙʣʝʤʳ ʧʨʠʜʝʪʩʷ ʨʝʰʘʪʴ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʢʣʘʩʪʝʨʠʟʘʮʠʠ, ʠ ʜʣʷ ʢʘʞʜʦʡ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʝʝ ʩʣʦʞʥʦʩʪʴ ʙʫʜʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʟʣʠʯʘʪʴʩʷ. 
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STRUCTURES: CR&R 2.03.01-84*, CR&R 52-101-2003 (CP 52-101-2003) AND CP 63.13330.2012 

 

Annotation 

The design standards of concrete and reinforced concrete structures have changed for almost three decades. 

The authors analyze the changes in the definition of the ultimate bending moment and the moment of cracks 

formation. 
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Before the introduction of the "Technical regulation on safety of buildings and constructions", the design of 

concrete and reinforced concrete structures was carried out according to CR&R 2.03.01-84* "Concrete and 

reinforced concrete structures" [1]. 

Since July 1, 2010 the Federal Law (FL), dated December 30, 2009, No. 384-FL "Technical regulation on 

safety of buildings and constructions" [2] is regulating the safety of buildings and constructions on the territory of 

the Russian Federation. 

In accordance with Part 1 of Article 6 and Part 3 of Article 42 of the FL [2] "List of national standards and 

codes of practice (parts of such standards and codes of practice), with the obligatory result of application in 

accordance with the requirements of the FL "Technical regulation on safety of buildings and constructions", 

approved by the Directive of the RF Government No. 1047-r, dated June 21, 2010 [3], was developed. In 

accordance with this List [3] the requirements of CR&R 52-01-2003 "Concrete and reinforced concrete structures. 

Principal rules" [4] with the further document CP 52-101-2003 "Concrete and reinforced concrete structures 

without prestressing" [5] were obligatory for application from July 1, 2010 to June 31, 2015. 

The new "List of national standards and codes of practice (parts of such standards and codes of practice), 

with the obligatory result of application in accordance with the requirements of the FL "Technical regulation on 

safety of buildings and constructions" was approved by the Resolution of the RF Government No. 1521, dated 

December 26, 2014 [6]. In concordance with paragraph 6 of the Resolution [6] the Directive [3] is repealed from 

July 1, 2015. According to the List [6], the requirements of CP 63.13330.2012 "Concrete and reinforced concrete 

structures. Principal rules" are obligatory for application from July 1, 2015. 

The purpose of this research is to analyze the changes in the calculations on the strength of cross-sections 

normal to the longitudinal axis of the bent elements, as well as calculations of the moment of formation of cracks in 

normal sections. As an example rectangular section of beam with the sizes 200Ĭ450 (h) mm was considered. 

Herewith the working height of section is h0 = 420 mm at the diameter of reinforcing bar ds Ò 20 mm, h0 = 405 mm 

at ds = 22 - 28 mm, h0 = 390 mm at ds = 32 - 40 mm. Reinforcement of the beam is provided by welded frame with 
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the class of single reinforcement - A400 (A-III); concrete strength class is B20. The properties of the materials 

according to the design standards are summarized in Table 1. 

Table 1  

Strength and deformation properties of the materials 

 

Design code 

Concrete B20 Fittings ɸ400 (ɸ-III)  

Properties of concrete, MPa 
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EbĀ103 Rs EsĀ105 

CR&R 2.03.01-84* 1.40 11.5 0.90 10.35 0.81 27.0 0.9 

6-8 355 

2.0 10-

40 
365 

CP 52-101-2003 1.35 11.5 0.90 10.35 0.81 27.5 0.9 6-40 355 2.0 

CP 63.13330.2012 1.35 11.5 0.90 10.35 0.81 27.5 0.9 6-40 350 2.0 

 

The graphs of dependences of the ultimate bending moment Mu and the moment of formation of cracks Mcrc 

accordingly from percentage of reinforcement, which is calculated for the nominal diameter of rods (from Ï6 to 

Ï40), are presented in Figures 1 and 2. 

 

 

 

Figure 1 ï Graphs of dependences Mu = f(ɛs) 
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Figure 2 ï Graphs of dependences Mcrc = f(ɛs) 

 

As you can seen in Figure 1, the value of ultimate bending moment, perceived by cross-section of beam at 

the same class of concrete and at identical reinforcing, decreases with the change of design standards (CR&R 

2.03.01-84*, CP 52-101-2003, CP 63.13330.2012). 

This is caused by the change of strength properties of fittings, established by corresponding standards: 

namely, the reduction of the design resistance to tension of longitudinal reinforcement for limiting states of the first 

group by increasing the coefficients of reliability for fittings ɔs. The decrease of the ultimate bending moment of a 

concrete element is caused by the presence of the elastic moment of resistance, which in 1.7 times is less than the  

elastic-plastic moment of resistance, used in the calculation according to the CR&R [1]. 

The minimum percentage of reinforcement of reinforced concrete cross-section at the transition from CR&R  

to CP was increased from 0.05% to 0.1%. When the relative height of the compressed zone of the concrete exceeds 

its boundary value (ɝ Ó ɝR), the increase in cross-section area of tensile reinforcement stops to raise the value of the 

ultimate bending moment, as it was in the calculation according to CR&R. 

It should be noted that with the exceeding of the maximum percentage of reinforcement, the value of the 

ultimate bending moment, calculated in accordance with CP 63.13330.2012, exceeds the value of the ultimate 

bending moment, calculated according to CP 52-101-2003. This is related to the increase in the boundary relative 

height of the compressed zone of the concrete ɝR in CP 63.13330.2012 compared to CP 52-101-2003, which is 

inversely proportional to the design resistance to tension of longitudinal reinforcement. 

According to Figure 2, the highest value of the moment of formation of cracks is obtained at calculation 

according to CR&R 2.03.01-84, the least - according to CP 52-101-2003 and intermediate - CP 63.13330.2012. 

This is mainly caused by the fact that the calculations according to CR&R 2.03.01-84* and CP 63.13330.2012 

unlike CP 52-101-2003 (where the calculation was carried out predominantly in the elastic stage), plastic 

deformations of the concrete are taken into account by multiplying the moment of resistance of reduced section by 

a coefficient of 1.75 and 1.3 respectively. At drawing up of CP 63.13330.2012 in calculation of the formation of 

cracks the authors of standards tried to return to the previous accounting of plastic deformation of concrete by 

introducing the coefficient, which is slightly lower than in CR&R, that nevertheless has allowed to raise the 

moment of the formation of the cracks as compared with the calculation according to CP 52-101-2003. In addition, 

the design resistance to tension of concrete for limiting states of the second group has decreased, and the modulus 

of elasticity of concrete has increased in CP in comparison with CR&R. 

In general, with the development of the design standards, most of the changes has led to the increase of 

reinforcement consumption, which in turn will cause a rise in price of construction, because the minimum 

consumption of reinforcement was made in calculations according to CR&R 2.03.01-84*. CP 63.13330.2012 is the 

most uneconomic design standard according to reinforcement consumption while the ultimate bending moment was  



ʄɽɾɼʋʅɸʈʆɼʅʓʁ ʅɸʋʏʅʓʁ ɾʋʈʅɸʃ çʀʅʅʆɺɸʎʀʆʅʅɸʗ ʅɸʋʂɸè ˉ9/2016 ISSN 2410-6070 

 
65 

 

determined. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʄʘʣʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ, ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʨʦʝʢʪʳ, ʜʘʪʯʠʢʠ, ʵʥʝʨʛʝʪʠʢʘ 

 

ʅʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʣʶʙʦʡ ʢʦʤʧʘʥʠʠ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ 

ʠʥʥʦʚʘʮʠʡ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ. ʕʪʠ ʨʝʩʫʨʩʳ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʨʝʰʝʥʠʷ ʩʣʝʜʫʶʱʠʭ 

ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ: 

 - ʧʦʣʫʯʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʅʀʆʂʈ, ʣʝʞʘʱʠʭ ʚ ʦʩʥʦʚʝ ʪʝʭʥʠʯʝʩʢʦʡ ʠʥʥʦʚʘʮʠʠ. ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ 

ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠʣʠ ʧʨʘʚʘ ʥʘ ʥʠʭ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʦʙʨʝʪʝʥʳ ʫ ʜʨʫʛʦʡ ʢʦʤʧʘʥʠʠ; 

 - ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʷ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʪʦ ʝʩʪʴ ʩʦʟʜʘʥʠʝ ʥʘ ʠʭ ʦʩʥʦʚʝ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚʳʧʫʩʢ 

ʧʨʦʜʫʢʮʠʠ ʠ ʚʳʚʦʜ ʝʝ ʥʘ ʨʳʥʦʢ.  

 ʆʩʦʙʝʥʥʦ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʥʘʣʠʯʠʝ ʨʝʩʫʨʩʦʚ ʠʤʝʝʪ ʜʣʷ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʢʦʤʧʘʥʠʡ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ 

(ʄʇ), ʢʦʪʦʨʳʝ ʥʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ ʩʨʝʜʩʪʚʘ, ʧʦʣʫʯʝʥʥʳʝ ʦʪ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʂʨʦʤʝ 

ʪʦʛʦ, ʄʇ ʦʯʝʥʴ ʩʣʦʞʥʦ ʧʦʣʫʯʠʪʴ ʢʨʝʜʠʪʳ ʚ ʙʘʥʢʘʭ ʚ ʩʚʷʟʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʫ ʥʠʭ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ. ɼʣʷ 

ʥʘʯʠʥʘʶʱʠʭ ʄʇ, ʨʘʟʚʠʪʠʝ ʢʦʪʦʨʳʭ ʩʚʷʟʘʥʦ ʩ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʝʡ ʪʝʭʥʠʯʝʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ, ʧʨʝʦʜʦʣʝʥʠʝ 

ʠʤʝʶʱʠʭʩʷ ʩʣʦʞʥʦʩʪʝʡ ʝʱʝ ʙʦʣʝʝ ʩʣʦʞʥʘʷ ʟʘʜʘʯʘ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʠ 

ʚʳʚʦʜ ʝʝ ʥʘ ʨʳʥʦʢ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʨʠʩʢʦʚʘʥʥʳʡ ʠ ʜʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʯʝʤ ʨʘʙʦʪʘ ʚ ʫʞʝ ʫʩʪʦʷʚʰʠʭʩʷ 

ʩʬʝʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʪʦʨʛʦʚʣʷ, ʩʬʝʨʘ ʙʳʪʦʚʳʭ ʫʩʣʫʛ ʠ ʧʨ.).  

ɺ ʩʚʷʟʠ ʩ ʚʘʞʥʦʩʪʴʶ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ ʚ ʨʘʩʩʤʦʪʨʝʥʥʳʤʠ ʩʣʦʞʥʦʩʪʷʤʠ ʚ ʝʛʦ 

ʩʪʘʥʦʚʣʝʥʠʠ ʚ ʈʌ ʜʝʡʩʪʚʫʝʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʧʦʜʜʝʨʞʢʠ ʄʇ. ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʵʪʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʷʚʣʷʝʪʩʷ ʌʦʥʜ ʩʦʜʝʡʩʪʚʠʷ ʠʥʥʦʚʘʮʠʷʤ (ʌʉʀ, ʌʦʥʜ), ʢʦʪʦʨʳʡ ʩʦʟʜʘʥ ʚ 

1994 ʛʦʜʫ. ʆʩʥʦʚʥʦʡ ʝʛʦ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʬʠʥʘʥʩʦʚʘʷ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʠ ʜʨʫʛʘʷ ʧʦʤʦʱʴ ʤʘʣʳʤ ʠ ʩʨʝʜʥʠʤ 

ʧʨʝʜʧʨʠʷʪʠʷʤ, ʟʘʥʠʤʘʶʱʠʤʩʷ ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʨʘʟʚʠʪʠʝʤ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʫʪʝʤ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 

ʛʨʘʥʪʦʚ ʌʦʥʜ ʧʦʜʜʝʨʞʠʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʝʢʪʦʚ, ʯʝʤ ʣʶʙʘʷ ʜʨʫʛʘʷ ʨʦʩʩʠʡʩʢʘʷ 

ʦʨʛʘʥʠʟʘʮʠʷ, ʚʭʦʜʷʱʘʷ ʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʧʦʜʜʝʨʞʢʠ ʄʇ ʠ ʧʦʜʜʝʨʞʠʚʘʶʱʘʷ ʨʘʟʚʠʪʠʝ ʤʘʣʳʭ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ (ʄʀʇ). 

ʆʜʥʦʡ ʠʟ ʧʨʦʛʨʘʤʤ, ʨʝʘʣʠʟʫʝʤʦʡ ʌʉʀ, ʷʚʣʷʝʪʩʷ ʧʨʦʛʨʘʤʤʘ çʈʘʟʚʠʪʠʝè. ʇʨʦʛʨʘʤʤʘ ʦʨʠʝʥʪʠʨʦʚʘʥʘ 

ʥʘ ʧʦʜʜʝʨʞʢʫ ʜʝʡʩʪʚʫʶʱʠʭ ʄʀʇ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʦʧʳʪ ʧʨʦʜʘʞ ʥʘʫʢʦʝʤʢʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ ʨʳʥʢʝ, ʥʦ 

ʦʱʫʱʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʅʀʆʂʈ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʩʚʦʠʪʴ ʥʦʚʳʝ ʨʳʥʢʠ ʩʙʳʪʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʜʦʣʞʥʳ ʙʳʪʴ ʥʝ ʪʦʣʴʢʦ ʚʳʧʦʣʥʝʥʳ ʅʀʆʂʈ, ʥʦ ʚʳʚʝʜʝʥʘ ʥʘ ʨʳʥʦʢ ʨʘʟʨʘʙʦʪʘʥʥʘʷ 

ʧʨʦʜʫʢʮʠʷ. ʇʨʦʛʨʘʤʤʘ ʨʘʩʩʯʠʪʘʥʘ ʥʘ 1 ʛʦʜ. ʆʙʱʠʡ ʨʘʟʤʝʨ ʛʨʘʥʪʘ ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʙʦʣʝʝ 15 ʤʣʥ. ʨʫʙ. 

ʆʩʥʦʚʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʨʦʛʨʘʤʤʳ ʷʚʣʷʶʪʩʷ: 

- ʥʘʣʠʯʠʝ ʫ ʢʦʤʧʘʥʠʠ ïʟʘʷʚʠʪʝʣʷ ʦʙʦʨʦʪʘ ʚ ʢʘʞʜʦʤ ʠʟ ʜʚʫʭ ʧʨʝʜʳʜʫʱʠʭ ʣʝʪ ʥʘ ʫʨʦʚʥʝ ʥʝ ʤʝʥʝʝ 

ʨʘʟʤʝʨʘ ʟʘʧʨʘʰʠʚʘʝʤʦʛʦ ʛʨʘʥʪʘ; 

- ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʌʦʥʜʘ ʚ ʜʚʘ ʵʪʘʧʘ ʧʦ 6 ʤʝʩʷʮʝʚ ʨʘʚʥʳʤʠ ʜʦʣʷʤʠ. ʇʨʠ 

ʵʪʦʤ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʚʪʦʨʦʛʦ ʵʪʘʧʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ ʫʩʧʝʰʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʧʝʨʚʦʛʦ ʵʪʘʧʘ; 

- ʥʘʣʠʯʠʝ ʩʦʠʥʚʝʩʪʦʨʘ, ʢʦʪʦʨʳʡ ʚʢʣʘʜʳʚʘʝʪ ʚ ʧʨʦʝʢʪ ʩʨʝʜʩʪʚʘ ʚ ʨʘʟʤʝʨʝ ʥʝ ʤʝʥʝʝ 50% ʩʫʤʤʳ 

ʩʨʝʜʩʪʚ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʌʦʥʜʦʤ. ʇʨʠ ʵʪʦʤ ʩʨʝʜʩʪʚʘ ʩʦʠʥʚʝʩʪʦʨʘ ʚʢʣʘʜʳʚʘʶʪʩʷ ʧʦʵʪʘʧʥʦ ʨʘʚʥʳʤʠ 

ʜʦʣʷʤʠ; 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʨʝʜʩʪʚ ʌʦʥʜʘ ʪʦʣʴʢʦ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʅʀʆʂʈ. 

ʇʨʦʛʨʘʤʤʘ çʈʘʟʚʠʪʠʝè ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʄʀʇ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʙʠʟʥʝʩʘ ʟʘ ʩʯʝʪ 

ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʳʚʦʜʘ ʥʘ ʨʳʥʦʢ ʥʦʚʦʡ ʧʨʦʜʫʢʮʠʠ, ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʣʝʞʘʪ ʨʝʟʫʣʴʪʘʪʳ 

ʅʀʆʂʈ, ʧʦʣʫʯʝʥʥʳʝ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʨʘʥʪʦʚ ʌʉʀ. ʊʘʢ, ʚ 2015 ʛʦʜʫ ʜʣʷ ʫʯʘʩʪʠʷ ʚ ʧʨʦʛʨʘʤʤʝ 

çʈʘʟʚʠʪʠʝè ʧʦʩʪʫʧʠʣʦ 777 ʟʘʷʚʦʢ, ʠʟ ʢʦʪʦʨʳʭ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʧʦʣʫʯʠʣʠ 219 ʟʘʷʚʦʢ. ʆʙʱʠʡ ʦʙʲʝʤ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʩʦʩʪʘʚʠʣ 1 460 ʤʣʥ. ʨʫʙ. ʂʦʣʠʯʝʩʪʚʦ ʧʦʩʪʫʧʠʚʰʠʭ ʟʘʷʚʦʢ ʠ ʦʙʲʝʤ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʜʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʬʦʨʤ ʧʦʜʜʝʨʞʢʠ ʄʀʇ. 

ʈʘʩʩʤʦʪʨʠʤ ʨʝʟʫʣʴʪʘʪʳ ʨʝʘʣʠʟʘʮʠʠ ʦʜʥʦʛʦ ʠʟ ʧʨʦʝʢʪʦʚ, ʧʦʜʜʝʨʞʘʥʥʦʛʦ ʌʦʥʜʦʤ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ 

çʈʘʟʚʠʪʠʝè. ʀʩʪʦʨʠʷ ʵʪʦʛʦ ʧʨʦʝʢʪʘ ʥʘʯʘʣʘʩʴ ʚ ʥʘʯʘʣʝ 2010 ʛʦʜʘ. ɽʛʦ ʮʝʣʴʶ ʩʪʘʣʦ ʩʦʟʜʘʥʠʝ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ 

ʜʘʪʯʠʢʘ ʨʘʩʭʦʜʘ ʥʘ ʦʩʥʦʚʝ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʜʣʷ ʙʳʪʦʚʳʭ ʩʯʝʪʯʠʢʦʚ ʛʘʟʘ. ʊʘʢʠʝ 
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ʩʯʝʪʯʠʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʠʩʪʝʤʘʭ ʤʦʥʠʪʦʨʠʥʛʘ ʪʝʧʣʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʫʯʝʪʘ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʚ 

ʟʜʘʥʠʷʭ ʠ ʩʦʦʨʫʞʝʥʠʷʭ, ʪʦ ʝʩʪʴ ʩʬʝʨʘʭ ɾʂʍ ʠ ʵʥʝʨʛʝʪʠʢʠ.  

ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʥʦʚʦʛʦ ʜʘʪʯʠʢʘ ʦʩʥʦʚʘʥ ʥʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʩʠʛʥʘʣʘ, ʬʦʨʤʠʨʫʝʤʦʛʦ ʧʦʜ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʪʝʧʣʦʦʙʤʝʥʘ ʧʨʦʪʝʢʘʶʱʝʛʦ ʧʦʪʦʢʘ ʩ ʩʠʩʪʝʤʦʡ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʧʨʦʚʦʜʥʠʢʦʚ ʥʘ 

ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʤʝʤʙʨʘʥʝ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʩʠʛʥʘʣ ʩ ʥʦʨʤʠʨʦʚʘʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʇʨʠ ʦʙʪʝʢʘʥʠʠ 

ʢʨʠʩʪʘʣʣʘ ʧʦʪʦʢʦʤ ʛʘʟʘ ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʨʠʩʪʘʣʣʘ, 

ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʪʝʨʤʦʨʝʟʠʩʪʦʨʦʚ. ʂʣʶʯʝʚʦʡ ʠʜʝʝʡ ʩʪʘʣʦ ʪʦ, ʯʪʦ ʧʨʠ 

ʠʟʛʦʪʦʚʣʝʥʠʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ ʪʘʢʦʛʦ ʜʘʪʯʠʢʘ ʜʦʣʞʥʳ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʄʕʄʉ-ʪʝʭʥʦʣʦʛʠʠ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʛʨʫʧʧʦʚʦʡ ʤʝʪʦʜ ʠʟʛʦʪʦʚʣʝʥʠʷ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʘʪʯʠʢʘ, ʩʫʱʝʩʪʚʝʥʥʦ 

ʧʦʥʠʞʘʶʱʠʡ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʠʟʜʝʣʠʷ ʚ ʮʝʣʦʤ. 

ɸʚʪʦʨʦʤ ʥʘʫʯʥʦʡ ʠʜʝʠ ʧʨʦʝʢʪʘ ʩʪʘʣ ʢ. ʬ-ʤ. ʥ. ʅʠʢʦʣʘʡ ɸʣʝʢʩʝʝʚʠʯ ɼʶʞʝʚ, ʠʤʝʚʰʠʡ ʟʘ ʧʣʝʯʘʤʠ 

ʦʛʨʦʤʥʳʡ ʦʧʳʪ ʚʳʧʦʣʥʝʥʠʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠ ʦʧʳʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʨʘʙʦʪ ʠ ʚʦʟʛʣʘʚʣʷʚʰʠʡ 

ʦʪʜʝʣ ʚ ʠʟʚʝʩʪʥʦʤ ɿʝʣʝʥʦʛʨʘʜʩʢʦʤ ʅʀʀ ʌʠʟʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʠʤ ʌ.ɺ, ʃʫʢʠʥʘè. ɺ ʦʩʥʦʚʫ ʧʨʦʝʢʪʘ ʙʳʣʠ 

ʧʦʣʦʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʫʙʣʠʢʦʚʘʚʰʠʝʩʷ ʠ ʧʦʣʫʯʠʚʰʠʝ 

ʟʘʩʣʫʞʝʥʥʦʝ ʧʨʠʟʥʘʥʠʝ ʥʘʫʯʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ. ɼʣʷ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ ʩʚʦʝʡ ʠʜʝʠ ʅ.ɸ. ɼʶʞʝʚ ʚʟʷʣ ʚ 

ʢʦʤʧʘʥʴʦʥʳ ʚʳʧʫʩʢʥʠʢʘ ʄʌʊʀ ʄʘʭʠʙʦʨʦʜʫ ʄʘʢʩʠʤʘ ɸʣʝʢʩʘʥʜʨʦʚʠʯʘ, ʢʦʪʦʨʳʡ ʥʘ ʪʦʪ ʤʦʤʝʥʪ ʫʞʝ 3 ʛʦʜʘ 

ʚʦʟʛʣʘʚʣʷʣ ʤʘʣʦʝ ʩʝʤʝʡʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ ʆʆʆ çʉʝʥʩʦʨ ʄʠʢʨʦʥè. ʌʠʨʤʘ, ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʚʰʘʷʩʷ ʥʘ 

ʨʘʟʨʘʙʦʪʢʘʭ, ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʨʘʙʦʪʘʭ ʚ ʩʬʝʨʝ ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʠ ʠ ʜʘʪʯʠʢʦʚ, ʥʘ ʪʦʪ 

ʤʦʤʝʥʪ ʠʤʝʣʘ ʚ ʰʪʘʪʝ ʣʠʰʴ ʪʨʦʠʭ ʧʦʩʪʦʷʥʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʢʘʟʦʚ ʜʦʚʦʣʴʥʦ ʵʬʬʝʢʪʠʚʥʦ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʘʫʪʩʦʨʩʠʥʛ. ɼʣʷ ʙʫʜʫʱʝʛʦ ʧʨʦʝʢʪʘ ʙʳʣ ʚʘʞʝʥ ʦʧʳʪ ʨʫʢʦʚʦʜʩʪʚʘ ʤʘʣʳʤ ʠʥʥʦʚʘʮʠʦʥʥʦʡ 

ʧʨʝʜʧʨʠʷʪʠʝʤ ʠ ʚʳʧʦʣʥʝʥʠʷ ʩʣʦʞʥʳʭ ʟʘʜʘʯ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʳʤʠ ʨʝʩʫʨʩʘʤʠ.  

ʇʝʨʝʜ ʨʝʘʣʠʟʘʮʠʡ ʧʨʦʝʢʪʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʝʨʩʧʝʢʪʠʚ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ ʥʦʚʦʛʦ ʩʯʝʪʯʠʢʘ ʙʳʣ 

ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʨʳʥʢʘ ʙʳʪʦʚʳʭ ʩʯʝʪʯʠʢʦʚ ʛʘʟʘ ʚ ʈʦʩʩʠʠ. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʦ ʜʦʣʷʭ ʚʳʧʫʩʢʘ 

ʚ 2009 ʛʦʜʫ ʦʩʥʦʚʥʳʭ ʢʦʤʧʘʥʠʡ -ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʙʳʪʦʚʳʭ ʩʯʝʪʯʠʢʦʚ ʛʘʟʘ.  

 
ʈʠʩʫʥʦʢ 1 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʨʳʥʦʯʥʳʭ ʜʦʣʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʙʳʪʦʚʳʭ ʩʯʝʪʯʠʢʦʚ ʛʘʟʘ. 

 

ʆʩʥʦʚʥʦʡ ʦʙʲʝʤ ʢʘʢ ʙʳʪʦʚʳʭ, ʪʘʢ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʛʘʟʦʚʳʭ ʨʘʩʭʦʜʦʤʝʨʦʚ ʩʦʩʪʘʚʣʷʣʠ ʤʝʭʘʥʠʯʝʩʢʠʝ 

ʧʨʠʙʦʨʳ ʤʝʤʙʨʘʥʥʦʛʦ ʣʠʙʦ ʩʪʨʫʡʥʦʛʦ ʪʠʧʘ. ʇʨʠ ʵʪʦʤ ʩʫʱʝʩʪʚʫʶʱʠʝ ʨʝʰʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʧʦʢʚʘʨʪʠʨʥʦʛʦ 

ʫʯʝʪʘ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʴʶ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʟʘʪʨʘʪʥʦʩʪʴʶ ʠʭ 

ʜʘʣʴʥʝʡʰʝʡ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʢʦʪʦʨʘʷ ʚ ʜʣʠʪʝʣʴʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʣʠʰʘʣʘ ʠʭ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ. 

ʇʨʦʝʢʪʠʨʫʝʤʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʫʯʝʪʘ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʦʢʫʧʘʝʤʦʩʪʠ ʥʫʞʜʘʣʠʩʴ ʚ ʵʢʦʥʦʤʠʯʥʦʡ ʵʣʝʤʝʥʪʥʦʡ ʙʘʟʝ. ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʵʣʝʤʝʥʪʦʚ 

ʪʘʢʦʡ ʙʘʟʳ ʷʚʣʷʝʪʩʷ ʯʫʚʩʪʚʠʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʤʠʢʨʦʩʠʩʪʝʤʥʦʡ ʪʝʭʥʠʢʠ. ʆʜʥʘʢʦ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʄʕʄʉ-ʜʘʪʯʠʢʦʚ ʨʘʩʭʦʜʘ ʥʘ ʪʦʪ ʤʦʤʝʥʪ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʙʳʣʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʳʥʦʯʥʘʷ ʥʠʰʘ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʙʳʣʘ ʥʘʡʜʝʥʘ. ɹʳʣ ʫʩʪʘʥʦʚʣʝʥ 

ʢʦʥʪʘʢʪ ʩ ʨʫʢʦʚʦʜʩʪʚʦʤ ɿɸʆ çɻʘʟʜʝʚʘʡʩè, ʢʦʪʦʨʦʝ ʚʳʨʘʟʠʣʦ ʚʳʩʦʢʫʶ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʚ ʧʨʝʜʣʘʛʘʝʤʦʤ 

ʪʝʭʥʠʯʝʩʢʦʤ ʨʝʰʝʥʠʠ.  

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʭʦʨʦʰʠʡ ʟʘʜʝʣ, ʩʦʭʨʘʥʷʣʠʩʴ ʥʝʢʦʪʦʨʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʨʠʩʢʠ, ʢ ʢʦʪʦʨʳʤ  
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ʦʪʥʦʩʠʣʠʩʴ:  

- ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ ʜʘʪʯʠʢʘ ʚ ʯʘʩʪʠ ʨʘʚʥʦʤʝʨʥʦʩʪʠ ʥʘʥʝʩʝʥʠʷ ʥʘʥʦʤʝʪʨʦʚʳʭ ʩʣʦʝʚ ʧʣʘʪʠʥʳ ʧʨʠ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʪʝʨʤʦʨʝʟʠʩʪʦʨʦʚ, ʘ ʪʘʢʞʝ ʦʜʥʦʨʦʜʥʦʩʪʠ ʠ ʨʘʚʥʦʤʝʨʥʦʩʪʠ ʪʦʣʱʠʥʳ ʤʝʤʙʨʘʥʳ; 

- ʧʣʦʭʘʷ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ ʧʝʨʝʜʘʪʦʯʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʘʪʯʠʢʘ ʠ ʙʦʣʴʰʦʡ ʨʘʟʙʨʦʩ ʠʟʤʝʨʷʝʤʳʭ 

ʟʥʘʯʝʥʠʡ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʥʘʯʘʣʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʨʦʜʫʢʮʠʠ ʧʦʪʨʝʙʦʚʘʣʩʷ ʙʳ ʜʣʠʪʝʣʴʥʳʡ ʵʤʧʠʨʠʯʝʩʢʠʡ 

ʧʦʜʙʦʨ ʢʘʢ ʧʘʨʘʤʝʪʨʦʚ ʦʪʜʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʪʘʢ ʠ ʪʦʧʦʣʦʛʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʣʦʝʚ 

ʩʝʥʩʦʨʘ. ɼʣʷ ʯʠʪʘʪʝʣʝʡ, ʜʘʣʝʢʠʭ ʦʪ ʢʨʝʤʥʠʝʚʦʡ ʄʕʄʉ-ʪʝʭʥʦʣʦʛʠʠ ʧʦʷʩʥʠʤ: ʠʟʛʦʪʦʚʣʝʥʠʝ ʦʜʥʦʡ ʧʨʦʙʥʦʡ 

ʧʘʨʪʠʠ ʠʟ 10 ʢʨʝʤʥʠʝʚʳʭ ʧʣʘʩʪʠʥ ʜʠʘʤʝʪʨʦʤ 150 ʤʤ ʩ ʫʯʝʪʦʤ ʦʪʨʘʙʦʪʢʠ ʪʝʭʧʨʦʮʝʩʩʦʚ ʠ ʩʪʦʠʤʦʩʪʠ 

ʢʦʤʧʣʝʢʪʘ ʬʦʪʦʰʘʙʣʦʥʦʚ ʦʙʭʦʜʠʪʩʷ ʚ ʩʫʤʤʫ ʧʦʨʷʜʢʘ 1 000 000 ʨʫʙ. ɸ ʪʘʢʠʭ ʧʨʦʙʥʳʭ ʧʘʨʪʠʡ ʤʦʛʫʪ 

ʧʦʥʘʜʦʙʠʪʴʩʷ ʜʝʩʷʪʢʠ. ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʨʘʟʙʨʦʩ ʧʘʨʘʤʝʪʨʦʚ ʠʟʛʦʪʘʚʣʠʚʘʝʤʳʭ ʜʘʪʯʠʢʦʚ ʚʩʝ ʞʝ ʦʢʘʟʘʣʩʷ ʙʳ 

ʩʣʠʰʢʦʤ ʙʦʣʴʰʠʤ, ʧʦʪʨʝʙʦʚʘʣʘʩʴ ʙʳ ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʧʦʜʛʦʥʢʘ ʠ ʢʘʣʠʙʨʦʚʢʘ ʢʘʞʜʦʛʦ ʦʙʨʘʟʮʘ. ɺʩʝ 

ʦʧʠʩʘʥʥʳʝ ʟʘʪʨʘʪʳ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʚʦʰʣʠ ʙʳ ʚ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʠʟʜʝʣʠʷ, ʢʦʪʦʨʦʝ, ʦʯʝʚʠʜʥʦ, ʩʪʘʣʦ ʙʳ 

ʥʝʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤ.  

ɼʣʷ ʩʥʷʪʠʷ ʦʧʠʩʘʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʨʠʩʢʦʚ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʧʘʨʘʤʝʪʨʦʚ ʜʘʪʯʠʢʘ ʪʨʝʙʦʚʘʣʦʩʴ 

ʧʨʦʚʝʜʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʅʀʆʂʈ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʜʘʪʯʠʢʘ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʚʠʪʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʧʘʢʝʪʦʚ ʉɸʇʈ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʜʪʚʝʨʞʜʝʥʳ ʠʩʧʳʪʘʥʠʷʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ 

ʩʝʨʠʡʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʨʝʙʦʚʘʣʦʩʴ ʨʘʟʨʘʙʦʪʘʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʠ ʢʦʥʩʪʨʫʢʪʦʨʩʢʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ. 

çɸʥʘʣʠʟʠʨʫʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʚʣʝʯʝʥʠʷ ʠʥʚʝʩʪʠʮʠʡ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʪʘʢʦʡ ʅʀʆʂʈ ʤʳ ʫʟʥʘʣʠ ʦ 

ʧʨʦʛʨʘʤʤʝ çʈʘʟʚʠʪʠʝè, ʨʝʘʣʠʟʫʝʤʦʡ ʌʦʥʜʦʤ ʩʦʜʝʡʩʪʚʠʷ ʨʘʟʚʠʪʠʶ ʤʘʣʳʭ ʬʦʨʤ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʩʬʝʨʝ ʠ ʧʦʥʷʣʠ, ʯʪʦ ʵʪʦ ʢʘʢ ʨʘʟ ʥʘʰ ʩʣʫʯʘʡò, - ʚʩʧʦʤʠʥʘʝʪ ʅ.ɸ. ɼʶʞʝʚ. ɹʳʣ ʧʦʜʛʦʪʦʚʣʝʥ 

ʙʠʟʥʝʩ-ʧʣʘʥ, ʩʦʙʨʘʥʳ ʥʝʦʙʭʦʜʠʤʳʝ ʜʦʢʫʤʝʥʪʳ ʠ ʧʦʜʘʥʘ ʟʘʷʚʢʘ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʩʤʦʪʨʝʥʠʷ ʟʘʷʚʢʠ ʦʥʘ 

ʙʳʣʘ ʧʦʜʜʝʨʞʘʥʘ, ʧʦʩʣʝ ʯʝʛʦ ʙʳʣ ʟʘʢʣʶʯʝʥ ʢʦʥʪʨʘʢʪ ʩ ʌʦʥʜʦʤ ʦ ʚʳʧʦʣʥʝʥʠʠ ʅʀʆʂʈ ʥʘ ʫʩʣʦʚʠʷʭ 

ʧʘʨʠʪʝʪʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʩʨʦʢʦʤ ʥʘ 18 ʤʝʩʷʮʝʚ.  

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʙʳʣʘ ʧʦʜʦʙʨʘʥʘ ʢʦʤʘʥʜʘ, ʩʦʩʪʦʷʚʰʘʷ ʠʟ ʜʚʫʭ ʜʦʢʪʦʨʦʚ ʥʘʫʢ, 

ʪʨʸʭ ʢʘʥʜʠʜʘʪʦʚ ʥʘʫʢ, ʘ ʪʘʢʞʝ ʤʦʣʦʜʳʭ ʫʯʸʥʳʭ ï ʘʩʧʠʨʘʥʪʦʚ, ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʩʪʫʜʝʥʪʦʚ. ʇʨʠʚʣʝʯʝʥʥʳʤʠ ʢ 

ʧʨʦʝʢʪʫ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʧʨʦʚʦʜʠʣʠʩʴ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʨʠʢʣʘʜʥʳʝ ʨʘʙʦʪʳ ʚ ʦʙʣʘʩʪʠ ʥʘʥʦ- 

ʠ ʤʠʢʨʦʩʠʩʪʝʤʥʦʡ ʪʝʭʥʠʢʠ ʠ ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʠ ʚ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ ʨʷʜʦʤ ʠʥʩʪʠʪʫʪʦʚ ʈɸʅ, ʚʫʟʦʚ, 

ʦʪʨʘʩʣʝʚʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʯʘʩʪʥʳʭ ʢʦʤʧʘʥʠʡ (ʅʀʀʌʇ, ʀʂ ʈɸʅ, ʀʈʕ ʈɸʅ, ʄʌʊʀ, ʄʀʕʊ, ʆɸʆ 

çɸʥʛʩʪʨʝʤè). ʋ ʢʦʣʣʝʢʪʠʚʘ ʙʳʣ ʥʘʢʦʧʣʝʥ ʟʥʘʯʠʪʝʣʴʥʳʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʚ 

ʦʙʣʘʩʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʪʝʨʤʦʨʝʟʠʩʪʠʚʥʳʭ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʥʘ ʦʩʥʦʚʝ ʪʝʨʤʦʘʥʝʤʦʤʝʪʨʠʯʝʩʢʦʛʦ ʠ ʢʘʣʦʨʠʤʝʪʨʠʯʝʩʢʦʛʦ ʧʨʠʥʮʠʧʘ. 

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʯʫʚʩʪʚʠʪʝʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ ʜʘʪʯʠʢʘ ʩʪʘʣʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʝʮʠʘʣʴʥʦʛʦ ʪʝʣʘ ʦʙʪʝʢʘʥʠʷ ʚ ʬʦʨʤʝ ʢʨʳʣʘ (ʨʠʩʫʥʦʢ 2).  

 
ʈʠʩʫʥʦʢ 2 ï ʌʦʨʤʘ ʪʝʣʘ ʦʙʪʝʢʘʥʠʷ 
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ɽʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʟʚʦʣʠʣʦ ʟʥʘʯʠʪʝʣʴʥʦ ʩʛʣʘʜʠʪʴ ʧʦʪʦʢ ʠ ʫʩʪʨʘʥʠʪʴ ʧʦʛʨʝʰʥʦʩʪʠ, ʧʨʠʚʥʦʩʠʤʳʝ 

ʟʘʚʠʭʨʝʥʠʷʤʠ ʥʘ ʦʩʪʨʳʭ ʛʨʘʥʷʭ ʢʨʠʩʪʘʣʣʘ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʅʀʆʂʈ ʙʳʣʠ ʩʦʟʜʘʥʳ ʢʦʤʧʣʝʢʪʳ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʘʪʯʠʢʦʚ ʨʘʩʭʦʜʘ ʛʘʟʘ ʪʠʧʦʨʘʟʤʝʨʘ G4 ʥʘ ʦʩʥʦʚʝ 

ʠʥʪʝʛʨʘʣʴʥʳʭ ʪʝʧʣʦʚʳʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ. ɹʳʣʠ ʠʟʛʦʪʦʚʣʝʥʳ ʦʧʳʪʥʳʝ ʦʙʨʘʟʮʳ ʜʘʪʯʠʢʦʚ ʠ ʧʨʦʚʝʜʝʥʳ ʠʭ 

ʠʩʧʳʪʘʥʠʷ. ʊʘʢʞʝ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʧʳʪʘʥʠʷ ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʦʚ ʜʘʪʯʠʢʦʚ ʚ ʩʦʩʪʘʚʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʛʘʟʦʚʦʡ 

ʢʦʪʝʣʴʥʦʡ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʝʜʝʪʩʷ ʦʧʪʠʤʠʟʘʮʠʷ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʜʣʷ ʧʝʨʝʜʘʯʠ ʠʟʜʝʣʠʷ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ɿɸʆ çɻʘʟʜʝʚʘʡʩè. 

ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʙʳʣ ʧʦʣʫʯʝʥ ʦʧʳʪ ʨʘʟʨʘʙʦʪʢʠ ʩʦʚʨʝʤʝʥʥʦʡ ʵʣʝʢʪʨʦʥʥʦʡ 

ʢʦʤʧʦʥʝʥʪʥʦʡ ʙʘʟʳ ʥʘ ʦʩʥʦʚʝ ʢʨʝʤʥʠʝʚʦʡ MEMS-ʪʝʭʥʦʣʦʛʠʠ, ʘ ʪʘʢʞʝ ʠʥʪʝʛʨʘʮʠʠ ʪʘʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ 

ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʝ ʩʠʩʪʝʤʳ ʙʳʪʦʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʂʦʤʘʥʜʦʡ ʧʨʦʝʢʪʘ ʧʦʣʫʯʝʥ ʧʘʪʝʥʪ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ ˉ 

2522760 çɸʥʝʤʦʤʝʪʨʠʯʝʩʢʠʡ ʜʘʪʯʠʢè. ʂʨʦʤʝ ʪʦʛʦ ʧʦʣʫʯʝʥ ʦʧʳʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʜʨʫʛʠʤʠ ʨʦʩʩʠʡʩʢʠʤʠ 

ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʟʘʥʠʤʘʶʱʠʤʠʩʷ ʠʟʛʦʪʦʚʣʝʥʠʝʤ ʠ ʧʨʦʜʚʠʞʝʥʠʝʤ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʧʨʠʙʦʨʦʚ ʩʠʩʪʝʤ. ʇʦ 

ʤʝʨʝ ʨʘʟʚʠʪʠʷ ʧʨʦʝʢʪʘ ʠ ʦʙʱʝʥʠʷ ʩ ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʟʘʢʘʟʯʠʢʘʤʠ ʚʳʷʩʥʠʣʠʩʴ ʠ ʜʨʫʛʠʝ ʚʘʨʠʘʥʪʳ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʯʫʚʩʪʚʠʪʝʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠʥʳʝ ʨʳʥʦʯʥʳʝ ʥʠʰʠ.  

ʇʦ ʟʘʢʘʟʫ ʆʆʆ çɻʨʘʤʝʢʦʤè, ʢʨʫʧʥʦʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʘʧʧʘʨʘʪʫʨʳ ʜʣʷ ʩʠʩʪʝʤ ʩʚʷʟʠ, ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ 

ʜʘʪʯʠʢ ʢʦʥʪʨʦʣʷ ʫʪʝʯʝʢ ʚʦʟʜʫʭʘ. ʊʘʢʠʝ ʜʘʪʯʠʢʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʠʥʜʠʢʘʪʦʨʘ 

ʨʘʩʭʦʜʘ ʦʩʫʰʝʥʥʦʛʦ ʚʦʟʜʫʭʘ ʚ ʩʠʩʪʝʤʘʭ ʩʦʜʝʨʞʘʥʠʷ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʠ ʜʨʫʛʠʭ ʢʘʙʝʣʝʡ ʩʚʷʟʠ 

ʨʘʙʦʪʘʶʱʠʭ ʧʦʜ ʠʟʙʳʪʦʯʥʳʤ ʜʘʚʣʝʥʠʝʤ. ɹʳʣ ʩʦʟʜʘʥ ʜʘʪʯʠʢ, ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʚʩʪʨʘʠʚʘʝʤʳʡ ʚ ʩʦʩʪʘʚ 

ʫʩʪʘʥʦʚʦʢ ʧʦʜʛʦʪʦʚʢʠ ʦʩʫʰʝʥʥʦʡ ʛʘʟʦʚʦʡ ʩʤʝʩʠ - ʪ.ʥ. ʘʜʩʦʨʙʮʠʦʥʥʳʝ ʠʣʠ ʤʝʤʙʨʘʥʥʳʝ ʢʦʤʧʨʝʩʩʦʨʥʳʝ 

ʫʩʪʘʥʦʚʢʠ (ʄʉʋ, ʂʉʋ ʠʣʠ ʄʂʉʋ). ʕʪʠ ʫʩʪʘʥʦʚʢʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʟ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ 

ʩʫʭʠʭ ʛʘʟʦʚʳʭ ʩʤʝʩʝʡ ʩ ʧʦʥʠʞʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʢʠʩʣʦʨʦʜʘ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʦʜʝʨʞʘʥʠʷ 

ʢʘʙʝʣʝʡ ʛʦʨʦʜʩʢʠʭ ʪʝʣʝʬʦʥʥʳʭ ʩʝʪʝʡ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʭ ʢʘʙʝʣʝʡ ʩʚʷʟʠ ʧʦʜ ʧʦʩʪʦʷʥʥʳʤ ʠʟʙʳʪʦʯʥʳʤ 

ʜʘʚʣʝʥʠʝʤ ʩ ʮʝʣʴʶ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʥʘʨʫʰʝʥʠʡ ʩʚʷʟʠ, ʚʳʟʳʚʘʝʤʳʭ ʧʦʧʘʜʘʥʠʝʤ ʚʣʘʛʠ ʚʥʫʪʨʴ ʢʘʙʝʣʷ. 

ʆʩʦʙʝʥʥʦʩʪʴ ʪʘʢʦʛʦ ʜʘʪʯʠʢʘ ʫʪʝʯʝʢ ï ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʠʟʤʝʨʝʥʠʡ ʦʪ 0,04 ʜʦ 3 ʣ/ʤʠʥ. ɸʥʘʣʦʛʠ ʨʘʙʦʪʘʶʪ ʚ 

ʙʦʣʝʝ ʫʟʢʦʤ ʜʠʘʧʘʟʦʥʝ ʨʘʩʭʦʜʦʚ. 

ʆʆʆ çʄʦʩʢʦʚʩʢʠʡ ʵʣʝʢʪʨʦʣʘʤʧʦʚʳʡ ʟʘʚʦʜè ʧʨʝʜʣʦʞʠʣʘ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʝʥʩʦʨ ʚ ʢʘʯʝʩʪʚʝ ʜʘʪʯʠʢʘ 

ʜʘʚʣʝʥʠʷ ʥʠʟʢʦʛʦ ʚʘʢʫʫʤʘ. ʉʨʝʜʠ ʜʨʫʛʠʭ ʚʦʟʤʦʞʥʳʭ ʧʨʠʤʝʥʝʥʠʡ ʜʘʪʯʠʢ ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʛʘʟʦʚ ʠ ʜʘʪʯʠʢ 

ʚʝʪʨʘ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʙʳʣʘ ʧʦʣʥʦʩʪʴʶ ʜʦʩʪʠʛʥʫʪʘ ʦʩʥʦʚʥʘʷ ʮʝʣʴ ʧʨʦʛʨʘʤʤʳ çʈʘʟʚʠʪʠʝè. 

ɺʳʨʫʯʢʘ ʆʆʆ çʉʝʥʩʦʨ ʄʠʢʨʦʥè, ʢʦʪʦʨʦʝ ʧʦʣʫʯʠʣʦ ʛʨʘʥʪ, ʟʘ 2015 ʛʦʜ ʩʦʩʪʘʚʠʣʘ 12 500 000 ʨʫʙ. ʇʨʠ ʵʪʦʤ 

ʩʨʝʜʥʝʩʧʠʩʦʯʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʩʦʪʨʫʜʥʠʢʦʚ ʚʳʨʦʩʣʘ ʩ 3 ʜʦ 25 ʯʝʣʦʚʝʢ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʯʘʩʪʠʝ ʄʀʇ ʚ ʧʨʦʛʨʘʤʤʝ çʈʘʟʚʠʪʠʝè ʧʦʟʚʦʣʷʝʪ ʠʤ, ʚ ʪʦʤ ʯʠʩʣʝ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʠ ʚʳʚʦʜʠʪʴ ʥʘ ʨʳʥʦʢ ʥʦʚʫʶ ʚʦʩʪʨʝʙʦʚʘʥʥʫʶ 

ʪʝʭʥʠʯʝʩʢʫʶ ʧʨʦʜʫʢʮʠʶ  

É ʄʠʪʨʦʬʘʥʦʚ ɸ.ʉ. 2016 
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ɺ ʧʨʦʮʝʩʩʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʥʘ ʤʦʨʝ ʚʦʟʥʠʢʘʝʪ ʤʥʦʞʝʩʪʚʦ ʧʨʦʙʣʝʤ, ʪʨʝʙʫʶʱʠʭ ʨʝʰʝʥʠʷ. ʊʘʢ ʚ 

ʢʦʤʤʝʨʯʝʩʢʦʤ ʤʦʨʝʧʣʘʚʘʥʠʠ ʠ ʦʢʝʘʥʠʯʝʩʢʦʤ ʨʳʙʦʣʦʚʩʪʚʝ ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʙʣʝʤʘ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʤʦʨʝʧʣʘʚʘʥʠʷ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʬʣʦʪʘ. ɺʦʟʥʠʢʘʝʪ ʤʥʦʞʝʩʪʚʦ ʟʘʜʘʯ ʩʚʷʟʘʥʥʳʭ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʦʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ, ʨʳʙʦʣʦʚʩʪʚʘ, ʨʘʙʦʪʳ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʫʜʦʚ 

(ʥʘʧʨʠʤʝʨ, ʪʨʫʙʦʫʢʣʘʜʯʠʢʠ ʠ ʢʘʙʝʣʝʫʢʣʘʜʯʠʢʠ). ɺ ʵʪʦʡ ʩʚʷʟʠ ʘʢʪʫʘʣʴʥʦʡ ʷʚʣʷʝʪʩʷ ʟʘʜʘʯʘ 

ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʠ ʩʣʦʞʥʳʭ ʟʘʜʘʯ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘʤʠ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʤʦʨʝʧʣʘʚʘʥʠʷ ʠ ʦʢʝʘʥʠʯʝʩʢʦʛʦ 

ʨʳʙʦʣʦʚʩʪʚʘ. 

ʇʨʦʙʣʝʤʳ ʚʦʟʥʠʢʘʶʪ ʚ ʧʨʦʮʝʩʩʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʇʦʵʪʦʤʫ ʠʭ ʚʳʷʚʣʝʥʠʝ ʠ ʘʥʘʣʠʟ ʝʩʪʴ, ʧʦ 

ʩʫʪʠ, ʘʥʘʣʠʟ ʩʘʤʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʄʦʨʝʧʣʘʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʚʠʜ ʯʝʣʦʚʝʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʅʦʩʠʪʝʣʷʤʠ ʪʘʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʣʶʜʠ, ʧʨʝʜʤʝʪʳ ʠ ʩʨʝʜʩʪʚʘ ʪʨʫʜʘ [1]. ɺ ʧʨʦʮʝʩʩʝ 

ʨʝʘʣʠʟʘʮʠʠ ʤʦʨʝʧʣʘʚʘʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʪʝʥʮʠʘʣ ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ, ʪʝʭʥʦʣʦʛʠʡ, 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʥʠʷ, ʪ.ʝ. ʧʦ ʩʫʱʝʩʪʚʫ ʤʦʨʝʧʣʘʚʘʥʠʝ ï ʵʪʦ ʩʠʩʪʝʤʘ ʜʝʷʪʝʣʴʥʦʩʪʝʡ 

ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʦʙʱʥʦʩʪʠ. 

ʉʫʱʝʩʪʚʝʥʥʳʤ ʜʣʷ ʦʩʤʳʩʣʝʥʠʷ ʤʦʨʝʧʣʘʚʘʥʠʷ ʢʘʢ ʩʠʩʪʝʤʳ ʜʝʷʪʝʣʴʥʦʩʪʝʡ ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ 

ʯʝʪʳʨʝ ʪʝʟʠʩʘ [1], ʦʧʨʝʜʝʣʷʶʱʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʦʥʪʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʝ ʤʦʨʝʧʣʘʚʘʥʠʷ. 

ʇʝʨʚʳʡ ʪʝʟʠʩ ï ʥʝʦʙʭʦʜʠʤʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʢʦʥʪʝʢʩʪʳ, ʢʦʪʦʨʳʤʠ ʟʘʜʘʝʪʩʷ ʧʨʠʢʣʘʜʥʦʝ ʟʥʘʯʝʥʠʝ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʪʝʢʩʪʘ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʦʙʝʩʧʝʯʝʥʠʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʪʦʨʛʦʚʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʚʷʟʝʡ. ʊʘʢʞʝ ʟʘʜʘʥʠʝ ʢʦʥʪʝʢʩʪʘ ʥʦʩʠʪ ʥʘʠʙʦʣʝʝ ʦʙʱʠʡ ʭʘʨʘʢʪʝʨ. ɼʘʣʝʝ ʢʦʥʪʝʢʩʪ 

ʜʝʪʘʣʠʟʠʨʫʝʪʩʷ. ʉʫʱʝʩʪʚʝʥʥʳʤ ʚ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʦʤ ʢʦʥʪʝʢʩʪʝ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʜʝʷʪʝʣʴʥʦʩʪʴ ʨʝʘʣʴʥʦ 

ʤʦʞʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʪʦʣʴʢʦ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʢʦʥʪʝʢʩʪʝ (ʢʦʥʪʝʢʩʪʘʭ). 

ɺʪʦʨʦʡ ʪʝʟʠʩ ï ʜʝʷʪʝʣʴʥʦʩʪʴ ʜʦʣʞʥʘ ʠʤʝʪʴ ʤʳʩʣʠʪʝʣʴʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. ʇʦʩʣʝʜʥʝʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘ 

ʩʯʝʪ ʚʚʝʜʝʥʠʷ ʬʦʥʦʚ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ ʬʦʥ ï ʵʪʦ 

ʤʳʩʣʠʪʝʣʴʥʦʝ, ʢʘʪʝʛʦʨʠʘʣʴʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʣʠ ʨʘʙʦʪʳ, ʪ.ʝ. ʩʭʝʤʳ ʤʳʩʣʝʜʝʷʪʝʣʴʥʦʩʪʠ [1]. 

ʊʨʝʪʠʡ ʪʝʟʠʩ ï ʤʦʨʝʧʣʘʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʩʪʝʤʫ ʜʝʷʪʝʣʴʥʦʩʪʝʡ, ʚʢʣʶʯʘʷ ʩʠʩʪʝʤʫ 

ʤʳʩʣʝʜʝʷʪʝʣʴʥʦʩʪʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʩʩʣʝʜʫʷ ʤʦʨʝʧʣʘʚʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʚʳʣʦʞʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʚʠʜʘʭ 

ʠ ʪʠʧʘʭ ʜʝʷʪʝʣʴʥʦʩʪʝʡ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʤʦʨʝʧʣʘʚʘʥʠʷ [2]. 

ʏʝʪʚʝʨʪʳʡ ʪʝʟʠʩ ï ʨʘʟʚʠʪʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʤʦʨʝʧʣʘʚʘʥʠʷ ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʝʜʧʦʣʘʛʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ 

ʠʟ ʥʝʦʙʭʦʜʠʤʳʭ ʫʩʣʦʚʠʡ ʧʨʦʙʣʝʤʘʪʠʟʘʮʠʶ. ʇʨʦʙʣʝʤʘʪʠʟʘʮʠʷ ʧʨʦʭʦʜʠʪ ʧʫʪʴ ʘʥʘʣʠʟʘ ʩʠʪʫʘʮʠʠ, ʚʢʣʶʯʘʷ 

ʠʩʪʦʨʠʯʝʩʢʠʡ ʬʦʥ, ʜʦ ʦʙʦʙʱʝʥʠʡ ʠ ʬʦʨʤʫʣʠʨʦʚʘʥʠʷ ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ, ʯʪʦʙʳ 

ʦʙʝʩʧʝʯʠʪʴ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ.  

ɺ ʢʘʯʝʩʪʚʝ ʢʘʪʝʛʦʨʠʘʣʴʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʩʠʩʪʝʤʥʦ-ʜʝʷʪʝʣʴʥʦʩʪʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʤʦʨʝʧʣʘʚʘʥʠʷ 

ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʘʢʠʝ ʢʘʪʝʛʦʨʠʠ ʢʘʢ ʤʥʦʞʝʩʪʚʦ, ʧʨʦʮʝʩʩ, ʢʘʯʝʩʪʚʦ, ʩʠʩʪʝʤʳ. ʄʦʨʝʧʣʘʚʘʥʠʝ ʢʘʢ 

ʩʠʩʪʝʤʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

ʏʝʪʳʨʝ ʬʦʢʫʩʘ - ʠʩʪʦʨʠʯʝʩʢʠʡ, ʟʥʘʥʠʷ, ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʄɼ (ʤʳʩʣʝʜʝʷʪʝʣʴʥʦʩʪʴ) ʟʘʜʘʶʪ ʨʘʤʢʫ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʠ ʨʝʘʣʠʟʘʮʠʠ ʤʦʨʝʧʣʘʚʘʥʠʷ ʢʘʢ ʩʠʩʪʝʤʳ ʜʝʷʪʝʣʴʥʦʩʪʝʡ. ʆʩʥʦʚʥʳʝ ʪʠʧʳ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʳʭ ʤʦʨʝʧʣʘʚʘʥʠʝ ʤʘʪʝʨʠʘʣʠʟʫʝʪʩʷ, ʦʙʲʝʜʠʥʝʥʳ ʚ ʯʝʪʳʨʝ ʙʦʣʴʰʠʝ ʛʨʫʧʧʳ. ʕʪʦ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʘʫʯʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʠ ʦʙʨʘʟʦʚʘʥʠʝʤ, ʨʘʟʨʘʙʦʪʢʦʡ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʝʡ ʯʝʣʦʚʝʢʦ-ʤʘʰʠʥʥʳʭ ʩʠʩʪʝʤ, ʵʢʦʥʦʤʠʢʦ-ʧʨʘʚʳʤʠ ʘʩʧʝʢʪʘʤʠ, ʦʨʛʘʥʠʟʘʮʠʝʡ, ʧʨʦʠʟʚʦʜʩʪʚʦʤ 

ʠ ʫʧʨʘʚʣʝʥʠʝʤ. 
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ʈʘʟʚʠʪʠʝ ʤʦʨʝʧʣʘʚʘʥʠʷ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʥʘʢʘʧʣʠʚʘʝʤʳʝ ʚ ʨʘʤʢʘʭ 

ʜʝʷʪʝʣʴʥʦʩʪʝʡ. ɺ ʢʘʯʝʩʪʚʝ ʤʦʪʠʚʘʮʠʠ ʨʘʟʚʠʪʠʷ ʚʳʩʪʫʧʘʶʪ ʢʦʥʪʝʢʩʪʳ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʨʘʤʢʦʡ ʯʝʪʳʨʝʭ 

ʬʦʢʫʩʦʚ (ʨʠʩʫʥʦʢ 1). ʀʩʢʣʶʯʝʥʠʝ ʠʟ ʨʘʩʩʤʦʪʨʝʥʠʷ, ʭʦʪʷ ʙʳ ʦʜʥʦʛʦ ʠʟ ʥʠʭ, ʷʚʣʷʝʪʩʷ ʧʨʦʪʠʚʦʝʩʪʝʩʪʚʝʥʥʳʤ 

ʩʘʤʦʡ ʜʠʘʣʝʢʪʠʢʝ ʨʘʟʚʠʪʠʷ. 

ʇʦʩʣʝʜʥʝʝ ʧʦʣʦʞʝʥʠʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠʩʪʦʨʠʢʦ-ʣʦʛʠʯʝʩʢʠʤ ʘʥʘʣʠʟʦʤ ʤʦʨʝʧʣʘʚʘʥʠʷ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ 

ʤʦʨʩʢʦʤ ʩʫʜʦʭʦʜʩʪʚʝ ʥʘʙʣʶʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʦʪʩʪʘʚʘʥʠʝ ʚ ʯʘʩʪʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʦʨʝʧʣʘʚʘʥʠʷ, ʵʢʦʣʦʛʠʠ, 

ʩʦʮʠʦʢʫʣʴʪʫʨʥʳʭ ʘʩʧʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʣʝʞʘʪ ʚ ʬʦʢʫʩʝ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. ʕʪʦ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩʚʷʟʘʥʦ ʩ 

ʪʝʤ, ʯʪʦ ʤʦʨʝʧʣʘʚʘʥʠʝ ʢʘʢ ʚʠʜ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʩʣʝʜʫʝʪ ʜʚʝ ʮʝʣʠ ï ʩʦʙʩʪʚʝʥʥʫʶ ʠ 

ʩʦʮʠʘʣʴʥʫʶ. ʉʦʙʩʪʚʝʥʥʘʷ ʮʝʣʴ ï ʵʪʦ ʧʦʣʫʯʝʥʠʝ ʧʨʠʙʳʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʢʘʟʘʥʠʷ ʫʩʣʫʛ (ʥʘʧʨʠʤʝʨ, ʧʝʨʝʚʦʟʢʠ 

ʛʨʫʟʦʚ, ʧʘʩʩʘʞʠʨʦʚ, ʙʫʢʩʠʨʦʚʢʠ ʦʙʲʝʢʪʦʚ ʠ ʜʨ.). ʉʦʮʠʘʣʴʥʘʷ ʮʝʣʴ ï ʨʘʟʚʠʪʠʝ ʵʢʦʥʦʤʠʢʦ-ʪʦʨʛʦʚʳʭ ʩʚʷʟʝʡ, 

ʨʳʥʦʯʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʯʪʦ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʥʘʧʨʘʚʣʝʥʦ ʚʦ ʙʣʘʛʦ ʯʝʣʦʚʝʢʘ. ʆʜʥʘʢʦ ʩʦʙʩʪʚʝʥʥʘʷ ʠ 

ʩʦʮʠʘʣʴʥʘʷ ʮʝʣʠ ʯʘʩʪʦ ʚʩʪʫʧʘʶʪ ʚ ʧʨʦʪʠʚʦʨʝʯʠʝ. ʀʟʚʣʝʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʠʙʳʣʠ ʚʦʟʤʦʞʥʦ ʣʠʰʴ ʧʨʠ 

ʤʠʥʠʤʠʟʘʮʠʠ ʟʘʪʨʘʪ. ʇʦʩʣʝʜʥʝʝ ʚʦʟʤʦʞʥʦ ʟʘ ʩʯʝʪ ʩʦʢʨʘʱʝʥʠʷ ʨʘʩʭʦʜʦʚ ʠ/ʠʣʠ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʚʦʟʥʦʡ ʧʣʘʪʳ 

(ʩʪʘʚʢʠ ʬʨʘʭʪʘ, ʪʘʨʠʬʳ ). ʆʜʥʘʢʦ ʩʦʢʨʘʱʝʥʠʶ ʨʘʩʭʦʜʦʚ ʯʘʩʪʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʟʘʪʨʘʪ ʥʘ 

ʨʝʰʝʥʠʝ ʚʦʧʨʦʩʦʚ ʧʦʚʳʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʦʨʝʧʣʘʚʘʥʠʷ ʠ ʜʘʞʝ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʤʠʥʠʤʘʣʴʥʳʭ 

ʪʨʝʙʦʚʘʥʠʡ ʢʦʥʚʝʥʮʠʡ, ʥʘʮʠʦʥʘʣʴʥʳʭ ʟʘʢʦʥʦʚ ʠ ʥʦʨʤ. 

ʈʘʩʩʤʦʪʨʠʤ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ ʪʦʧʦʣʦʛʠʶ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʤʦʨʝʧʣʘʚʘʥʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʥʘ ʨʠʩʫʥʢʝ 1. 

ʇʦ ʪʠʧʘʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʯʝʪʳʨʴʤʷ ʦʩʥʦʚʥʳʤʠ ʛʨʫʧʧʘʤʠ: ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʘʷ; 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ; ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ; ʵʢʦʥʦʤʠʢʦ-ʧʨʘʚʦʚʘʷ. ɺ ʪʘʙʣʠʮʝ 1 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʙʦʣʝʝ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʦʤ ʚʠʜʝ ʦʩʥʦʚʥʳʝ ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʝʡ ʧʦ ʪʠʧʘʤ. ʆʪʤʝʪʠʤ, ʯʪʦ 

ʧʨʝʜʣʦʞʝʥʥʘʷ ʜʝʪʘʣʠʟʘʮʠʷ ʥʝ ʧʨʝʪʝʥʜʫʝʪ ʥʘ ʟʘʢʦʥʯʝʥʥʦʩʪʴ. ʉʧʦʨʥʳʤ ʤʦʞʝʪ ʙʳʪʴ ʠ ʚʦʧʨʦʩ ʛʨʫʧʧʠʨʦʚʢʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʪʠʧʘʤ. ʆʜʥʘʢʦ ʟʜʝʩʴ ʤʳ ʥʝ ʩʪʘʚʠʤ ʟʘʜʘʯʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʝʡ, ʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤ 

ʵʪʦʪ ʚʦʧʨʦʩ ʚ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʧʦʩʪʘʥʦʚʢʝ. 

ɺʳʰʝ ʦʪʤʝʯʘʣʦʩʴ, ʯʪʦ ʥʦʩʠʪʝʣʷʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʣʶʜʠ, ʧʨʝʜʤʝʪʳ ʠ ʩʨʝʜʩʪʚʘ ʪʨʫʜʘ. ʀʥʳʤʠ 

ʩʣʦʚʘʤʠ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʪʦʡ ʠʣʠ ʠʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʩʠʩʪʝʤʫ. ʇʨʠʤʝʨʦʤ ʪʘʢʠʭ ʩʠʩʪʝʤ 

ʷʚʣʷʶʪʩʷ: ʯʝʣʦʚʝʢʦ-ʤʘʰʠʥʥʳʝ; ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʝ; ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ; ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ; ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ; ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ; ʩʝʨʚʠʩʥʳʝ ʩʠʩʪʝʤʳ ʠ ʪ.ʜ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʨʝʘʣʴʥʦʝ ʚʦʧʣʦʱʝʥʠʝ ʤʦʨʝʧʣʘʚʘʥʠʷ ʢʘʢ ʩʠʩʪʝʤʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʣʫʯʘʝʪ ʧʦʩʨʝʜʩʪʚʦʤ ʩʦʟʜʘʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʩʠʩʪʝʤ, ʨʝʘʣʠʟʫʶʱʠʭ ʦʩʥʦʚʥʳʝ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʨʦʮʝʩʩʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʂʘʞʜʘʷ ʠʟ ʪʘʢʠʭ ʩʠʩʪʝʤ ʩʦʩʪʦʠʪ ʠʟ ʵʣʝʤʝʥʪʦʚ ʠ ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʠʤʠ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʢʘʢ ʝʜʠʥʦʝ 

ʮʝʣʦʝ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʟʘʜʘʥʥʳʤʠ ʢʦʥʪʝʢʩʪʘʤʠ [3, 4]. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʪʘʢʠʝ ʩʠʩʪʝʤʳ ʚʭʦʜʷʪ ʢʘʢ ʵʣʝʤʝʥʪʳ ʠʣʠ ʧʦʜʩʠʩʪʝʤʳ ʚ ʙʦʣʴʰʠʝ ʠ ʩʫʧʝʨʩʠʩʪʝʤʳ çʄʦʨʝʧʣʘʚʘʥʠʝè. 

 ʄʦʨʝʧʣʘʚʘʥʠʝ ʢʘʢ ʩʠʩʪʝʤʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʩʫʙʩʪʘʥʮʠʝʡ ʥʘʜʥʘʮʠʦʥʘʣʴʥʦʡ. ɺ ʵʪʦʡ ʩʚʷʟʠ, 

ʥʘʮʠʦʥʘʣʴʥʳʝ ʩʠʩʪʝʤʳ, ʨʝʘʣʠʟʫʶʱʠʝ ʤʦʨʝʧʣʘʚʘʥʠʝ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʤʝʞʜʫ ʩʦʙʦʡ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ 

ʩʣʦʞʥʦʩʪʠ ʠ ʪʝʩʥʦʪʳ ʩʚʷʟʝʡ, ʦʙʨʘʟʫʷ ʠʥʪʝʨʥʘʮʠʦʥʘʣʴʥʫʶ ʩʫʧʝʨʩʠʩʪʝʤʫ. ʆʩʥʦʚʥʳʤʠ ʬʫʥʢʮʠʷʤʠ ʪʘʢʦʡ 

ʟʥʘʥʠʷ 
ʠʩʪʦʨʠʷ 

͙͔͔͗ͤ͒͘Ύ͔ͭ͡ΈͤͦͫͭΈ ʄɼ 

ʈʠʩʫʥʦʢ 1 - ʉʠʩʪʝʤʥʦ-ʜʝʷʪʝʣʴʥʦʩʪʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʤʦʨʝʧʣʘʚʘʥʠʷ 

ʄʦʨʝʧʣʘʚʘʥʠʝ 
ʆʨʛʘʥʠʟʘʮʠʦʥʥʦ-

ʫʧʨʘʚʣʝʥʯʝʩʢʘʷ 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʠ  

ʪʝʭʥʠʯʝʩʢʘʷ 

ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʠ 

ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ 

ʕʢʦʥʦʤʠʢʦ-ʧʨʘʚʦʚʘʷ 
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ʩʫʧʝʨʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ʢʦʦʨʜʠʥʘʮʠʷ ʫʩʠʣʠʡ ʛʦʩʫʜʘʨʩʪʚ ʚ ʦʙʣʘʩʪʠ ʤʦʨʝʧʣʘʚʘʥʠʷ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʝʛʦ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʨʘʚʦʚʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʤʦʨʩʢʦʛʦ ʩʫʜʦʭʦʜʩʪʚʘ, ʨʳʙʦʣʦʚʩʪʚʘ, ʨʘʟʨʘʙʦʪʢʠ ʥʝʜʨ ʦʢʝʘʥʦʚ ʠ 

ʤʦʨʝʡ, ʵʢʦʣʦʛʠʠ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ ʠ ʪ.ʜ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʤʝʨʦʤ ʪʘʢʦʛʦ ʢʦʦʨʜʠʥʠʨʫʶʱʝʛʦ ʦʨʛʘʥʘ 

ʷʚʣʷʝʪʩʷ IMO (ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʤʦʨʩʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ). ʇʘʨʘʣʣʝʣʴʥʦ ʥʘʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʤʦʨʝʧʣʘʚʘʥʠʷ ʥʘ 

ʦʩʥʦʚʝ ʜʚʫʭʩʪʦʨʦʥʥʠʭ ʩʦʛʣʘʰʝʥʠʡ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴ ʥʝʢʠʝ ʩʠʩʪʝʤʳ ʜʣʷ ʨʝʰʝʥʠʷ ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʦʙʣʝʤ, 

ʨʝʰʝʥʠʝ ʢʦʪʦʨʳʭ ʪʨʝʙʫʝʪ ʫʩʠʣʠʡ ʜʚʫʭ ʠ ʙʦʣʝʝ ʛʦʩʫʜʘʨʩʪʚ.  

 ʊʘʙʣʠʮʘ 1 

ʆʩʥʦʚʥʳʝ ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʢʦʤʤʝʨʯʝʩʢʦʤ ʤʦʨʝʧʣʘʚʘʥʠʠ 

1. ʆʨʛʘʥʠʟʘʮʠʷ, 

ʨʫʢʦʚʦʜʩʪʚʦ, ʫʧʨʘʚʣʝʥʠʝ 

1.1 ʆʨʛʘʥʠʟʘʮʠʷ 

ʜʝʷʪʝʣʴʥʦʩʪʝʡ, ʩʠʩʪʝʤ 

1.2 ʈʫʢʦʚʦʜʩʪʚʦ 

ʠʩʧʦʣʥʠʪʝʣʷʤʠ 

1.3 ʋʧʨʘʚʣʝʥʠʝ 

ʧʨʦʮʝʩʩʘʤʠ: 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʩʦʮʠʘʣʴʥʳʝ 

ʧʨʘʚʦʚʳʝ 

ʩʝʨʚʠʩʥʳʝ 

ʢʦʥʪʨʦʣʴ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ 

ʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʥʠʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ 

1.4 ɸʥʘʣʠʪʠʯʝʩʢʘʷ: 

ʤʦʥʠʪʦʨʠʥʛ 

ʘʥʘʣʠʟ 

ʨʘʟʨʘʙʦʪʢʘ ʨʝʢʦʤʝʥʜʘʮʠʡ 

1.5 ʀʟʜʘʪʝʣʴʩʢʘʷ 

2. ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ 

2.1 ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ  

2.2 ʕʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʥʠʝ 

2.3 ʇʨʦʠʟʚʦʜʩʪʚʦ: ʩʫʜʘ, 

ʦʙʦʨʫʜʦʚʘʥʠʝ, ʤʘʰʠʥʳ, 

ʤʝʭʘʥʠʟʤʳ 

2.4 ʊʝʭʥʦʣʦʛʠʷ 

ʛʨʫʟʦʧʝʨʝʚʦʟʦʢ 

2.5 ʊʝʭʥʦʣʦʛʠʷ 

ʧʦʛʨʫʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʳʭ 

ʨʘʙʦʪ 

2.6 ʊʝʭʥʦʣʦʛʠʠ ʚ 

ʢʦʥʪʝʢʩʪʝ ʵʢʦʣʦʛʠʠ 

2.7 ʊʝʭʥʦʣʦʛʠʠ ʩʧʘʩʘʥʠʷ 

ʩʫʜʦʚ ʠ ʣʶʜʝʡ 

2.8 ʊʝʭʥʦʣʦʛʠʠ 

ʦʙʝʩʧʝʯʝʥʠʷ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʪ.ʜ. 

2.9 ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ 

3. ʅʀʈ ʦʙʨʘʟʦʚʘʥʠʝ 

3.1 ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ 

ʦʙʣʘʩʪʠ ʤʦʨʝʧʣʘʚʘʥʠʷ 

- ʩʫʜʦʚʦʞʜʝʥʠʝ 

- ʪʝʭʥʦʣʦʛʠʠ 

3.2 ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ 

ʦʙʣʘʩʪʠ ʧʨʘʚʘ 

3.3 ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ 

ʦʙʣʘʩʪʠ ʵʢʦʥʦʤʠʢʠ 

3.4 ʉʪʘʥʜʘʨʪʠʟʘʮʠʷ 

3.5 ɸʥʘʣʠʟ, 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ, 

ʨʝʢʦʤʝʥʜʘʮʠʠ 

3.6 ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ: 

- ʩʪʘʥʜʘʨʪʥʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ 

- ʪʨʝʥʠʥʛ 

- ʧʦʚʳʰʝʥʠʝ 

ʢʚʘʣʠʬʠʢʘʮʠʠ 

- ʩʦʟʜʘʥʠʝ ʫʯʝʙʥʦ-

ʩʧʨʘʚʦʯʥʳʭ ʧʦʩʦʙʠʡ 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ 

4. ʕʢʦʥʦʤʠʢʦ-ʧʨʘʚʦʚʘʷ 

4.1 ʕʢʦʥʦʤʠʯʝʩʢʘʷ 

4.2 ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ 

4.3 ɸʥʘʣʠʪʠʯʝʩʢʘʷ 

4.4 ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ 

4.5  

4.6 ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ 

4.7 ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ 

4.8 ɿʘʢʦʥʦʪʚʦʨʯʝʩʪʚʦ ʚ 

ʦʙʣʘʩʪʠ ʄʄʇ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʠʩʪʝʤʥʦ-ʜʝʷʪʝʣʴʥʦʩʪʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʤʦʨʝʧʣʘʚʘʥʠʷ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 

ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ ʙʘʟʠʩ ʜʣʷ ʨʝʰʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦ ï 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘʤʠ ʤʦʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ, ʚʢʣʶʯʘʷ ʫʧʨʘʚʣʝʥʠʝ ʨʠʩʢʘʤʠ ʠ 

ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʠʟʜʝʨʞʢʘʤʠ.  

ɺʳʚʦʜʳ. 

1. ʈʝʟʶʤʠʨʫʷ ʠʟʣʦʞʝʥʥʦʝ, ʤʦʞʥʦ ʜʘʪʴ ʩʣʝʜʫʶʱʝʝ ʨʘʤʦʯʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʤʦʨʝʧʣʘʚʘʥʠʶ. 

ʄʦʨʝʧʣʘʚʘʥʠʝ ï ʵʪʦ ʩʠʩʪʝʤʘ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʚʘʞʥʳʭ ʜʣʷ ʯʝʣʦʚʝʯʝʩʪʚʘ 

ʮʝʣʝʡ, ʤʘʪʝʨʠʘʣʠʟʫʝʤʳʭ ʧʦʩʨʝʜʩʪʚʦʤ ʩʦʟʜʘʥʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ, 

ʵʢʦʥʦʤʠʢʦ-ʧʨʘʚʦʚʳʭ, ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʠʩʪʝʤ. 

2. ʉʠʩʪʝʤʥʦ-ʜʝʷʪʝʣʴʥʦʩʪʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʤʦʨʝʧʣʘʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʤ ʙʘʟʠʩʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʤʦʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ ʠ 

ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. 

3. ʄʦʨʝʧʣʘʚʘʥʠʝ ʢʘʢ ʩʠʩʪʝʤʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʩʫʙʩʪʘʥʮʠʝʡ ʥʘʜʥʘʮʠʦʥʘʣʴʥʦʡ. ʅʘʮʠʦʥʘʣʴʥʳʝ 

ʩʠʩʪʝʤʳ, ʨʝʘʣʠʟʫʶʱʠʝ ʤʦʨʝʧʣʘʚʘʥʠʝ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʤʝʞʜʫ ʩʦʙʦʡ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʩʣʦʞʥʦʩʪʠ ʠ 

ʪʝʩʥʦʪʳ ʩʚʷʟʝʡ ʦʙʨʘʟʫʶʪ ʠʥʪʝʨʥʘʮʠʦʥʘʣʴʥʫʶ ʩʫʧʝʨʩʠʩʪʝʤʫ 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ 

1. ʑʝʜʨʦʚʠʮʢʠʡ ɻ.ʇ. ʀʟʙʨʘʥʥʳʝ ʪʨʫʜʳ/ ʈʝʜ. ʉʦʩʪʘʚ. ɸ.ɸ. ʇʠʩʢʦʧʧʝʣʴ, ʇ.ɻ. ʑʝʜʨʦʚʠʮʢʠʡ. - ʄ.: ʀʟʜ-ʚʦ 

ʐʢ. ʂʫʣʴʪ. ʇʦʣʠʪ., 1995. - 759 ʩ. 

2. ʄʦʡʩʝʝʥʢʦ ʉ.ʉ., ʄʝʡʣʝʨ ʃ.ɽ. ʄʝʪʦʜʦʣʦʛʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʩʠʩʪʝʤ: 

ʄʦʥʦʛʨʘʬʠʷ/ʉ.ʉ. ʄʦʡʩʝʝʥʢʦ, ʃ.ɽ. ʄʝʡʣʝʨ. ï ʂʘʣʠʥʠʥʛʨʘʜ. ʀʟʜ-ʚʦ ɹɻɸʈʌ, 2014. ï ʉ. 22-29 

3. ʄʫʭʠʥ ɺ.ʀ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ. ʋʯʝʙʥʠʢ/ ɺ.ʀ. ʄʫʭʠʥ.- ʄ.: ʕʢʟʘʤʝʥ, 2002.- 256 ʩ. 

4. ʏʝʨʥʷʢ ʖ.ʀ. ʉʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʚ ʫʧʨʘʚʣʝʥʠʠ ʵʢʦʥʦʤʠʢʦʡ/ʄʦʥʦʛʨʘʬʠʷ: ʖ.ʀ. ʏʝʨʥʷʢ.-ʄ.: ʕʢʦʥʦʤʠʢʘ, 

1975.- ʉ. 45-53 
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ʅ.ʄ.ʄʦʨʦʟʦʚ  

ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ ʂɻɸʉʋ 

e-mail: nikola_535@mail.ru  

ʀ.ɺ.ɹʦʨʦʚʩʢʠʭ  

ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ ʂɻɸʉʋ 

e-mail: borigor83@gmail.com 

ɸ.ʌ.ɻʘʣʝʝʚ  

ʤʘʛʠʩʪʨʘʥʪ ʢʘʬʝʜʨʳ ʊʉʄʀʂ, ʂɻɸʉʋ,  

e-mail: ayzat-galeev@rambler.ru 

ʂʘʟʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ.ʂʘʟʘʥʴ, ʈʌ 

 

ɺʃʀʗʅʀɽ ʋʃʔʊʈɸɼʀʉʇɽʈʉʅʓʍ ʅɸʇʆʃʅʀʊɽʃɽʁ  

ʅɸ ʉɺʆʁʉʊɺɸ ʇɽʉʏɸʅʆɻʆ ɹɽʊʆʅɸ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʦ ʚʣʠʷʥʠʝ ʫʣʴʪʨʘʜʠʩʧʝʨʩʥʳʭ ʥʘʧʦʣʥʠʪʝʣʝʡ ʠ ʩʫʧʝʨʧʣʘʩʪʠʬʠʢʘʪʦʨʘ ʥʘ 

ʧʨʦʯʥʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ ʧʝʩʯʘʥʦʛʦ ʙʝʪʦʥʘ. ʉʦʚʤʝʩʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʩʫʧʝʨʧʣʘʩʪʠʬʠʢʘʪʦʨʘ ʠ ʥʘʧʦʣʥʠʪʝʣʝʡ 

ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʯʴ ʧʨʠʨʦʩʪʘ ʧʨʦʯʥʦʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʜʦ 25% ʚ ʚʦʟʨʘʩʪʝ 28 ʩʫʪʦʢ 

ʥʦʨʤʘʣʴʥʦʛʦ ʪʚʝʨʜʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʇʝʩʯʘʥʳʡ ʙʝʪʦʥ, ʥʘʧʦʣʥʠʪʝʣʠ, ʩʫʧʝʨʧʣʘʩʪʠʬʠʢʘʪʦʨ, ʧʨʦʯʥʦʩʪʴ. 

 

ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʨʘʟʣʠʯʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʝʤʳ (ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʤʠʢʨʦʥʘʧʦʣʥʠʪʝʣʝʡ, ʭʠʤʠʯʝʩʢʠʭ ʜʦʙʘʚʦʢ, ʠʥʪʝʥʩʠʚʥʦʝ ʧʝʨʝʤʝʰʠʚʘʥʠʝ ʠ ʪ.ʧ.) ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʘʪʴ 

ʧʝʩʯʘʥʳʝ ʙʝʪʦʥʳ ʩ ʨʘʩʭʦʜʦʤ ʮʝʤʝʥʪʘ, ʥʝ ʧʨʝʚʳʰʘʶʱʠʤ ʪʨʝʙʦʚʘʥʠʷ ʥʦʨʤ ʜʣʷ ʦʙʳʯʥʳʭ ʪʷʞʝʣʳʭ ʙʝʪʦʥʦʚ ʩ 

ʢʨʫʧʥʳʤ ʟʘʧʦʣʥʠʪʝʣʝʤ [1]. ʆʩʦʙʝʥʥʦ ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʶʪʩʷ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʝ ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ ʙʝʪʦʥʳ, ʚ 

ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʚʷʞʫʱʠʝ, ʢʦʤʧʣʝʢʩʳ ʭʠʤʠʯʝʩʢʠʭ ʤʦʜʠʬʠʢʘʪʦʨʦʚ ʩʪʨʫʢʪʫʨʳ, 

ʘʢʪʠʚʥʳʝ ʤʠʥʝʨʘʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʫʧʝʨʪʦʥʢʠʝ, ʨʘʩʰʠʨʷʶʱʠʝ ʠ ʜʨʫʛʠʝ ʩʧʝʮʠʘʣʴʥʳʝ 

ʜʦʙʘʚʢʠ. ʄʥʦʛʦʢʦʤʧʦʥʝʥʪʥʦʩʪʴ ʩʦʩʪʘʚʘ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʷʪʴ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʝʤ 

ʤʘʪʝʨʠʘʣʘ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʪʝʭʥʦʣʦʛʠʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʧʦʣʫʯʘʝʤʳʭ ʠʟʜʝʣʠʡ ʠ ʢʦʥʩʪʨʫʢʮʠʡ 

[2,32 ]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʮʝʣʴʶ ʨʘʙʦʪʳ ʩʪʘʣʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʫʣʴʪʨʘʜʠʩʧʝʨʩʥʳʭ ʥʘʧʦʣʥʠʪʝʣʝʡ 

(ʤʠʢʨʦʢʨʝʤʥʝʟʝʤʘ ʠ ʤʝʪʘʢʘʦʣʠʥʘ) ʥʘ ʩʚʦʡʩʪʚʘ ʧʝʩʯʘʥʦʛʦ ʙʝʪʦʥʘ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʧʝʩʯʘʥʦʛʦ ʙʝʪʦʥʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ ʎɽʄ I 42,5 ɹ, ʄʦʨʜʦʚʩʢʦʛʦ 

ʮʝʤʝʥʪʥʦʛʦ ʟʘʚʦʜʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ɻʆʉʊ 31108-2003. ɺ ʢʘʯʝʩʪʚʝ ʟʘʧʦʣʥʠʪʝʣʷ ʧʨʠʤʝʥʷʣʩʷ ʧʝʩʦʢ ʩ 

ʦʧʪʠʤʘʣʴʥʳʤ ʟʝʨʥʦʚʳʤ ʩʦʩʪʘʚʦʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʤʠʥʠʤʘʣʴʥʫʶ ʧʫʩʪʦʪʥʦʩʪʴ. ɺ ʢʘʯʝʩʪʚʝ 

ʩʫʧʝʨʧʣʘʩʪʠʬʠʢʘʪʦʨʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʦʙʘʚʢʫ Reotech DR8500 - ʥʦʚʦʝ ʧʦʢʦʣʝʥʠʝ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ 

ʧʦʣʠʤʝʨʥʳʭ ʜʦʙʘʚʦʢ ʥʘ ʦʩʥʦʚʝ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʧʦʣʠʢʘʨʙʦʢʩʠʣʘʪʥʳʭ ʵʬʠʨʦʚ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ 

ʧʨʦʯʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʫʣʴʪʨʘʜʠʩʧʝʨʩʥʳʝ ʥʘʧʦʣʥʠʪʝʣʠ: ʤʠʢʨʦʢʨʝʤʥʝʟʝʤ (ʄʂ) ʠ ʤʝʪʘʢʘʦʣʠʥ (ʄʪʂ).  

ʄʠʢʨʦʢʨʝʤʥʝʟʝʤ ʄʂ-85 - ʦʙʨʘʟʫʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʚʳʧʣʘʚʢʠ ʬʝʨʨʦʩʠʣʠʮʠʷ ʠ ʝʛʦ ʩʧʣʘʚʦʚ. ʇʦʩʣʝ 

ʦʢʠʩʣʝʥʠʷ ʠ ʢʦʥʜʝʥʩʘʮʠʠ ʥʝʢʦʪʦʨʘʷ ʯʘʩʪʴ ʤʦʥʦʦʢʠʩʠ ʢʨʝʤʥʠʷ ʦʙʨʘʟʫʝʪ ʯʨʝʟʚʳʯʘʡʥʦ ʤʝʣʢʠʡ ʧʨʦʜʫʢʪ ʚ 

ʚʠʜʝ ʰʘʨʦʦʙʨʘʟʥʳʭ ʯʘʩʪʠʮ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʘʤʦʨʬʥʦʛʦ ʢʨʝʤʥʝʟʝʤʘ. ʄʝʪʘʢʘʦʣʠʥ ɺʄʂ-40 - 

ʧʨʦʜʫʢʪ, ʦʙʣʘʜʘʶʱʠʡ ʚʳʩʦʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʘʤʦʨʬʠʟʘʮʠʝʡ ʩʪʨʫʢʪʫʨʳ ʘʣʶʤʦʩʠʣʠʢʘʪʘ ʥʘ ʫʨʦʚʥʝ 90-92%. 

ʆʙʣʘʜʘʝʪ ʩʚʝʪʣʳʤ ʦʪʪʝʥʢʦʤ, ʙʦʣʴʰʦʡ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ (ʥʝ ʤʝʥʝʝ 15 000 ʩʤĮ/ʛ), ʚʳʩʦʢʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ ʧʦ ʧʦʛʣʦʱʝʥʠʶ ʛʠʜʨʘʪʥʦʡ ʠʟʚʝʩʪʠ (ʧʫʮʮʦʣʘʥʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʙʦʣʝʝ 1000ʤʛ/ʛ Ca(OH)2). 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʟʝʨʝʥ ʧʦ ʢʣʘʩʩʘʤ ʧʦʣʠʤʦʜʘʣʴʥʦʝ. 

ɺʦʟʜʫʭʦʚʦʚʣʝʯʝʥʠʝ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʠʟʤʝʨʷʣʦʩʴ ʧʨʠʙʦʨʦʤ "Testing", ʜʝʡʩʪʚʠʝ ʢʦʪʦʨʦʛʦ ʦʩʥʦʚʘʥʦ ʥʘ  

ʧʨʠʥʮʠʧʝ ʦʧʨʝʜʝʣʝʥʠʷ ʠʩʢʦʤʦʡ ʚʝʣʠʯʠʥʳ ʧʦʜ ʜʘʚʣʝʥʠʝʤ. ʇʦʜʚʠʞʥʦʩʪʴ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʙʳʣʘ ʇ3. 

ʇʨʠʤʝʥʝʥʠʝ ʥʘʧʦʣʥʠʪʝʣʝʡ, ʢʘʢ ʫʣʴʪʨʘʜʠʩʧʝʨʩʥʳʭ ʜʦʙʘʚʦʢ, ʥʝʠʟʤʝʥʥʦ ʚʝʜʝʪ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʚʦʜʦʧʦʪʨʝʙʥʦʩʪʠ ʮʝʤʝʥʪʥʳʭ ʩʠʩʪʝʤ, ʧʦʵʪʦʤʫ ʚ ʩʦʩʪʘʚʝ ʧʝʩʯʘʥʦʛʦ ʙʝʪʦʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʫʧʝʨʧʣʘʩʪʠʬʠʢʘʪʦʨ [4]. ʉʦʩʪʘʚʳ ʧʝʩʯʘʥʦʛʦ ʙʝʪʦʥʘ ʠ ʩʚʦʡʩʪʚʘ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʚ ʪʘʙʣ.1. 
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ʊʘʙʣʠʮʘ 1 

ʉʦʩʪʘʚ ʧʝʩʯʘʥʦʛʦ ʙʝʪʦʥʘ ʠ ʩʚʦʡʩʪʚʘ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ 

ˉ ʉʦʩʪʘʚ ʙʝʪʦʥʘ, ʢʛ/ʤ3 ɺ/ʎ ɺʦʟʜʫʭʦ-

ʚʦʚʣʝʯʝʥʠʝ, % ʮʝʤʝʥʪ ʧʝʩʦʢ ʜʦʙʘʚʢʘ 

Reotech DR8500 

ʄʂ ʄʪʂ 

1 

500 

1650 

7,5 

- - 0,32 4,6 

2 1640 25 - 0,32 4,5 

3 1630 50 - 0,33 4,1 

4 1610 75 - 0,34 4,4 

5 1640 - 25 0,33 4,6 

6 1620 - 50 0,35 3,9 

7 1600 - 75 0,38 4,0 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣ.1 ʜʘʞʝ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʩʫʧʝʨʧʣʘʩʪʠʬʠʢʘʪʦʨʘ ʚʦʜʦʧʦʪʨʝʙʥʦʩʪʴ ʮʝʤʝʥʪʥʦʛʦ ʪʝʩʪʘ ʩ 

ʤʠʥʝʨʘʣʴʥʳʤʠ ʜʦʙʘʚʢʘʤʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʅʘʠʙʦʣʴʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʚʦʜʦʮʝʤʝʥʪʥʦʛʦ ʦʪʥʦʰʝʥʠʷ 

ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʪʘʢʘʦʣʠʥʘ ʚ ʢʦʣʠʯʝʩʪʚʝ 15% ʦʪ ʤʘʩʩʳ ʮʝʤʝʥʪʘ. ɺʚʝʜʝʥʠʝ ʥʘʧʦʣʥʠʪʝʣʝʡ 

ʚ ʩʦʩʪʘʚ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʥʝ ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʝʝ ʚʦʟʜʫʭʦʚʦʚʣʝʯʝʥʠʝ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʤʝʪʘʢʘʦʣʠʥʘ ʚ ʢʦʣʠʯʝʩʪʚʝ 10% ʦʪ ʤʘʩʩʳ ʮʝʤʝʥʪʘ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʜʦʩʪʠʛʘʝʪ ʤʠʥʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ (3,9%).  

ɺʣʠʷʥʠʝ ʥʘʧʦʣʥʠʪʝʣʝʡ ʥʘ ʧʨʦʯʥʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ ʧʝʩʯʘʥʦʛʦ ʙʝʪʦʥʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ.1 ʠ 2. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩ.1, ʚʚʝʜʝʥʠʝ ʤʠʢʨʦʢʨʝʤʥʝʟʝʤʘ ʫʚʝʣʠʯʠʚʘʝʪ ʧʨʦʯʥʦʩʪʴ ʧʝʩʯʘʥʦʛʦ ʙʝʪʦʥʘ ʚʦ ʚʩʝ ʩʨʦʢʠ  

ʪʚʝʨʜʝʥʠʷ. ɺ ʚʦʟʨʘʩʪʝ 7 ʩʫʪʦʢ ʧʨʠʨʦʩʪ ʧʨʦʯʥʦʩʪʠ ʥʘ ʩʞʘʪʠʝ ʧʝʩʯʘʥʦʛʦ ʙʝʪʦʥʘ ʩʦʩʪʘʚʠʣ 17-21% ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʥʘʧʦʣʥʠʪʝʣʷ, ʘ ʚ 28 ʩʫʪʢʠ ʥʦʨʤʘʣʴʥʦʛʦ ʪʚʝʨʜʝʥʠʷ ï 14-25% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʅʘʠʙʦʣʴʰʠʡ ʧʨʠʨʦʩʪ ʧʨʦʯʥʦʩʪʠ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʜʦʟʠʨʦʚʢʝ ʤʠʢʨʦʢʨʝʤʥʝʟʝʤʘ 10% ʦʪ ʤʘʩʩʳ ʮʝʤʝʥʪʘ. 

ʇʨʦʯʥʦʩʪʴ ʧʝʩʯʘʥʦʛʦ ʙʝʪʦʥʘ ʩ ʜʦʙʘʚʢʦʡ ʤʠʢʨʦʝʨʤʥʝʟʝʤʘ ʠ ʩʫʧʝʨʧʣʘʩʪʠʬʠʢʘʪʦʨʘ ʜʦʩʪʠʛʣʘ 90ʄʇʘ, ʯʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʣʘʩʩʫ ɺ70 ʧʦ ʧʨʦʯʥʦʩʪʠ ʥʘ ʩʞʘʪʠʝ. 

 
ʈʠʩʫʥʦʢ 1 ï ɺʣʠʷʥʠʝ ʤʠʢʨʦʢʨʝʤʥʝʟʝʤʘ ʥʘ ʧʨʦʯʥʦʩʪʴ ʧʝʩʯʘʥʦʛʦ ʙʝʪʦʥʘ 

 
ʈʠʩʫʥʦʢ 2 ï ɺʣʠʷʥʠʝ ʤʝʪʘʢʘʦʣʠʥʘ ʥʘ ʧʨʦʯʥʦʩʪʴ ʧʝʩʯʘʥʦʛʦ ʙʝʪʦʥʘ 
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ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩ.2, ʚʚʝʜʝʥʠʝ ʤʝʪʘʢʘʦʣʠʥʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝʥʷʝʪ ʧʨʦʯʥʦʩʪʴ ʧʝʩʯʘʥʦʛʦ ʙʝʪʦʥʘ ʥʘ 7 

ʩʫʪʢʠ ʪʚʝʨʜʝʥʠʷ. ʇʨʠ ʜʦʟʠʨʦʚʢʝ ʤʝʪʘʢʘʦʣʠʥʘ 15% ʦʪ ʤʘʩʩʳ ʮʝʤʝʥʪʘ ʚ ʵʪʦʤ ʚʦʟʨʘʩʪʝ ʜʘʞʝ ʧʨʦʠʩʭʦʜʠʪ 

ʩʥʠʞʝʥʠʝ ʧʨʦʯʥʦʩʪʠ, ʯʪʦ ʩʚʷʟʘʥʦ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʚʦʜʦʧʦʪʨʝʙʥʦʩʪʠ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ.  

ɺ ʚʦʟʨʘʩʪʝ 28 ʩʫʪʦʢ ʥʦʨʤʘʣʴʥʦʛʦ ʪʚʝʨʜʝʥʠʷ ʧʨʠʨʦʩʪ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʪʘʢʘʦʣʠʥʘ 

ʩʦʩʪʘʚʠʣ 4-12%, ʠ ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʨʦʯʥʦʩʪʴ 83ʄʇʘ ʜʦʩʪʠʛʥʫʪʘ ʧʨʠ ʜʦʟʠʨʦʚʢʝ 5% ʦʪ ʤʘʩʩʳ ʮʝʤʝʥʪʘ. 

ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʘʢʘʦʣʠʥʘ ʠ ʩʫʧʝʨʧʣʘʩʪʠʬʠʢʘʪʦʨʘ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʧʝʩʯʘʥʳʝ ʙʝʪʦʥʳ ʢʣʘʩʩʘ ɺ60 ʧʦ 

ʧʨʦʯʥʦʩʪʠ ʥʘ ʩʞʘʪʠʝ. 

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʫʧʝʨʧʣʘʩʪʠʬʠʢʘʪʦʨʘ Reotech DR8500 ʠ 

ʫʣʴʪʨʘʜʠʩʧʝʨʩʥʳʭ ʥʘʧʦʣʥʠʪʝʣʝʡ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʚʳʩʦʢʦʧʨʦʯʥʳʝ ʧʝʩʯʘʥʳʝ ʙʝʪʦʥʳ ʢʣʘʩʩʘ ɺ60-ɺ70. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ɻʨʘʥʪʘ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ 2016ʛ ʧʦ ʪʝʤʝ çʈʘʟʨʘʙʦʪʢʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚ ʧʦʣʫʯʝʥʠʷ ʧʝʩʯʘʥʳʭ ʙʝʪʦʥʦʚ ʩ ʥʠʟʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʦʨʠʩʪʦʩʪʠ 

ʠ ʚʳʩʦʢʠʤʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠè. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʄʘʱʝʥʢʦ ʂ.ɻ. ʄʦʜʠʬʠʢʘʪʦʨʳ ï ʰʘʛ ʢ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʙʝʪʦʥʦʚ ʠ ʨʘʩʪʚʦʨʦʚ//ʉʪʨʦʠʪʝʣʴʥʳʝ 

ʤʘʪʝʨʠʘʣʳ. 2004. ˉ6. ʉ. 62-63. 

2. ɹʘʞʝʥʦʚ ʖ.ʄ., ʏʝʨʥʳʰʦʚ ɽ.ʄ., ʂʦʨʦʪʢʠʭ ɼ.ʅ. ʂʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨ ʩʦʚʨʝʤʝʥʥʳʭ ʙʝʪʦʥʦʚ: 

ʦʧʨʝʜʝʣʷʶʱʠʝ ʧʨʠʥʮʠʧʳ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʣʘʪʬʦʨʤʳ// ʉʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ. 2014.  ̄3. ʉ. 6-14. 

5. ɹʘʞʝʥʦʚ ʖ.ʄ. ʅʦʚʦʤʫ ʚʝʢʫ ï ʥʦʚʳʝ ʵʬʬʝʢʪʠʚʥʳʝ ʙʝʪʦʥʳ ʠ ʪʝʭʥʦʣʦʛʠʠ // ʉʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ, 

ʦʙʦʨʫʜʦʚʘʥʠʝ, ʪʝʭʥʦʣʦʛʠʠ ʍʍI ʚʝʢʘ. 2001. ˉ 1. ʉ. 12-13. 

 4. ʌʘʣʠʢʤʘʥ, ɺ.ʈ. ʇʦʣʠʢʘʨʙʦʢʩʠʣʘʪʥʳʝ ʛʠʧʝʨʧʣʘʩʪʠʬʠʢʘʪʦʨʳ: ʚʯʝʨʘ, ʩʝʛʦʜʥʷ, ʟʘʚʪʨʘ // ʇʦʧʫʣʷʨʥʦʝ 

ʙʝʪʦʥʦʚʝʜʝʥʠʝ. ˉ 2 (28). 2009. ʉ. 86-90. 

É ʄʦʨʦʟʦʚ ʅ.ʄ., ɹʦʨʦʚʩʢʠʭ ʀ.ɺ., ɻʘʣʝʝʚ ɸ.ʌ., 2016 
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ʊ.ɺ. ʇʠʣʠʧʝʥʢʦ 

ʢ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ 

ʃ.ɹ. ʂʦʨʦʪʳʰʝʚʘ 

ʢ.ʪ.ʥ, ʜʦʮʝʥʪ 

ʌɻɸʆʋ ɺʆ çʉʇʙʇʋè 

ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ʂɸʏɽʉʊɺʆ ʈɸʉʊʀʊɽʃʔʅʓʍ ʄɸʉɽʃ 

 

ɸʥʥʦʪʘʮʠ ̫

ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʢʘʯʝʩʪʚʘ ʦʣʠʚʢʦʚʳʭ ʤʘʩʝʣ ʧʨʦʠʟʚʦʜʩʪʚʘ ɻʨʝʮʠʠ, ʀʪʘʣʠʠ ʠ 

ʀʩʧʘʥʠʠ, ʘ ʪʘʢʞʝ ʨʠʩʦʚʦʛʦ ʤʘʩʣʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʧʦ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ 

ʧʦʢʘʟʘʪʝʣʷʤ. ɺʩʝ ʦʙʨʘʟʮʳ ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʩʝʣ ʧʦʣʥʦʩʪʴʶ ʦʪʚʝʯʘʣʠ ʪʨʝʙʦʚʘʥʠʷʤ, ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʢ ʤʘʩʣʘʤ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʚʠʜʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʆʣʠʚʢʦʚʦʝ ʤʘʩʣʦ, ʨʠʩʦʚʦʝ ʤʘʩʣʦ, ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ. 

 

ɸʥʘʣʠʟ ʨʳʥʢʘ ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʩʝʣ ʈʦʩʩʠʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʠʟʤʝʥʠʣʠʩʴ ʥʝ ʪʦʣʴʢʦ 

ʬʠʟʠʯʝʩʢʠʝ ʦʙʲʝʤʳ ʧʨʦʜʫʢʮʠʠ, ʥʦ ʠ ʩʪʨʫʢʪʫʨʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʘʩʩʦʨʪʠʤʝʥʪ ʧʨʦʜʫʢʮʠʠ. ʊʘʢ, ʧʨʠ 

ʩʦʭʨʘʥʷʶʱʝʤʩʷ ʧʨʠʦʨʠʪʝʪʝ ʧʦʜʩʦʣʥʝʯʥʦʛʦ ʤʘʩʣʘ ʥʘʙʣʶʜʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʨʘʧʩʦʚʦʛʦ, ʠ 

ʜʨʫʛʠʭ ʚʠʜʦʚ ʤʘʩʝʣ, ʧʨʠʯʝʤ ʘʥʘʣʠʪʠʢʠ ʧʨʦʛʥʦʟʠʨʫʶʪ ʜʘʣʴʥʝʡʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʠʭ ʜʦʣʠ ʥʘ ʨʳʥʢʝ. [1,c.23] ɺ 

ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʳʙʨʘʥʳ ʦʙʨʘʟʮʳ ʦʣʠʚʢʦʚʳʭ ʤʘʩʝʣ ʨʘʟʣʠʯʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠ  
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ʨʠʩʦʚʦʛʦ ʤʘʩʣʘ.  

ʆʙʨʘʟʮʳ ʦʣʠʚʢʦʚʦʛʦ ʤʘʩʣʘ: ˉ1 çGreekOlympicoliveoilè, ʨʘʬʠʥʠʨʦʚʘʥʥʦʝ(ɻʨʝʮʠʷ); ˉ2 

çAceitedeoliveLaEspanolaAcesurExtraVirginè (ʀʩʧʘʥʠʷ); ˉ3çMoniniClassicoè ExtraVirgin (ʀʪʘʣʠʷ); 

ˉ4çAdriaè ExtraVirgin (ɻʨʝʮʠʷ). ʆʙʨʘʟʝʮ ˉ5. ʈʠʩʦʚʦʝ ʤʘʩʣʦ:çBassoè, ʠʟʛʦʪʦʚʠʪʝʣʴ ʬʠʨʤʘ 

çBassoFedele&FigliS.r.l.è (ʀʪʘʣʠʷ). 

ʈʠʩʦʚʦʝ ʤʘʩʣʦ ʜʦʩʪʘʪʦʯʥʦ ʥʦʚʳʡ ʧʨʦʜʫʢʪ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ. ʆʩʥʦʚʥʳʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʝʛʦ ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʷʚʣʷʶʪʩʷ ʂʠʪʘʡ, ʗʧʦʥʠʷ, ʀʪʘʣʠʷ, ʊʘʠʣʘʥʜ, ʀʥʜʠʷ. ʈʠʩʦʚʦʝ ʤʘʩʣʦ ʵʢʩʪʨʘʛʠʨʫʝʪʩʷ ʠʟ 

ʪʦʥʢʦʛʦ ʢʦʨʠʯʥʝʚʦʛʦ ʩʣʦʷ ʤʝʞʜʫ ʷʜʨʦʤ ʨʠʩʘ ʠ ʟʘʱʠʪʥʦʡ ʧʣʸʥʢʦʡ ʟʝʨʥʘ. ʕʪʦʪ ʩʣʦʡ ʩʦʜʝʨʞʠʪ ʮʝʥʥʳʝ 

ʧʠʪʘʪʝʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʪʘʢʠʝ ʢʘʢ ʧʨʦʪʝʠʥʳ, ʚʠʪʘʤʠʥʳ, ʤʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʠ ʣʝʮʠʪʠʥ. ʄʘʩʣʦ ʙʦʛʘʪʦ  

ʚʠʪʘʤʠʥʦʤ E, ʞʠʨʥʳʤʠ ʢʠʩʣʦʪʘʤʠ, ɔ- ʦʨʠʟʘʥʦʣʦʤ, ʩʢʚʘʣʝʥʦʤ ʠ ʪʦʢʦʬʝʨʦʣʘʤʠ.[2, c.35] 

ʋ ʨʘʬʠʥʠʨʦʚʘʥʥʳʭ ʤʘʩʝʣ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʚʢʫʩ ʠ ʟʘʧʘʭ ʧʨʠʛʣʫʰʝʥʳ ʣʠʙʦ ʦʪʩʫʪʩʪʚʫʶʪ ʧʦʣʥʦʩʪʴʶ. 

ʆʙʨʘʟʝʮ ˉ1 ʠʤʝʣ ʣʝʛʢʠʝ ʚʢʫʩ ʠ ʟʘʧʘʭ ʦʣʠʚʢʦʚʦʛʦ ʤʘʩʣʘ, ʩʚʦʡʩʪʚʝʥʥʳʝ ʨʘʬʠʥʠʨʦʚʘʥʥʦʤʫ ʦʣʠʚʢʦʚʦʤʫ 

ʤʘʩʣʫ. ʆʩʪʘʣʴʥʳʝ ʦʙʨʘʟʮʳ ʙʳʣʠ ʦʣʠʚʢʦʚʳʤʠ ʤʘʩʣʘʤʠ ʭʦʣʦʜʥʦʛʦ ʦʪʞʠʤʘ ʠ ʠʤʝʣʠ ʩʚʦʡʩʪʚʝʥʥʳʝ 

ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʚʢʫʩ ʠ ʘʨʦʤʘʪ, ʙʝʟ ʧʦʩʪʦʨʦʥʥʠʭ ʟʘʧʘʭʦʚ ʠ ʧʨʠʚʢʫʩʦʚ. ɿʝʣʝʥʳʝ ʦʣʠʚʢʠ ʧʨʠʜʘʶʪ ʤʘʩʣʫ 

ʛʦʨʴʢʠʡ ʠ ʦʩʪʨʳʡ ʚʢʫʩ, ʥʘʧʦʤʠʥʘʶʱʠʡ ʚʢʫʩ ʧʨʠʧʨʘʚ ʠ ʩʦʣʝʥʠʡ, ʩ ʣʝʛʢʠʤ ʮʘʨʘʧʘʥʠʝʤ ʚ ʛʦʨʣʝ. ʆʙʨʘʟʝʮ ˉ2 

(ʧʨʦʠʟʚʦʜʩʪʚʦ ʀʩʧʘʥʠʠ) ʠʤʝʣ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʩʚʦʡʩʪʚʝʥʥʳʝ ʜʘʥʥʦʤʫ ʚʠʜʫ ʤʘʩʝʣ, 

ʠʟʛʦʪʦʚʣʝʥʥʦʤʫ ʠʟ ʟʝʣʝʥʳʭ ʦʣʠʚʦʢ, ʚʳʨʘʱʝʥʥʳʭ ʚ ʀʩʧʘʥʠʠ.ʆʙʨʘʟʮʳ ˉ3 ʠ ˉ4 ʦʪʚʝʯʘʣʠ ʪʨʝʙʦʚʘʥʠʷʤ ʜʣʷ 

ʵʪʠʭ ʚʠʜʦʚ ʤʘʩʝʣ.ʀʜʝʥʪʠʬʠʢʘʮʠʶ ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʩʝʣ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʛʘʟʦʞʠʜʢʦʩʪʥʦʡ 

ʭʨʦʤʘʪʦʛʨʘʬʠʠ. ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥ ʞʠʨʥʦʢʠʩʣʦʪʥʳʡ ʩʦʩʪʘʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ. 

ʊʘʙʣʠʮʘ 1  

ɾʠʨʥʦʢʠʩʣʦʪʥʳʡ ʩʦʩʪʘʚ ʦʙʨʘʟʮʦʚ ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʩʝʣ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʞʠʨʥʳʭ 

ʢʠʩʣʦʪ 

 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʞʠʨʥʳʭ ʢʠʩʣʦʪ, % ʚ ʦʙʨʘʟʮʘʭ 

ʅʦʨʤʘ, ʥʝ 

ʙʦʣʝʝ 

ˉ1 ˉ2 ˉ3 ˉ4 ˉ5 

ʄʠʨʠʩʪʠʥʦʚʘʷ  - - - - 0,3 

ʇʘʣʴʤʠʪʠʥʦʚʘʷ 7,0-20,0 12,0 11,9 12,1 11,9 19,7 

ʇʘʣʴʤʠʪʦʣʝʠ-ʥʦʚʘʷ 0,3-3,5 0,9 1,0 1,1 1,3 0,3 

ʉʪʝʘʨʠʥʦʚʘʷ 1,5-4,3 2,9 2,9 2,6 2,9 2,4 

ʆʣʝʠʥʦʚʘʷ 56,0-83,0 72,0 75,5 70,8 74,3 43,0 

ʃʠʥʦʣʝʚʘʷ 3,3-20,0 10,7 7,3 12,1 8,2 32,4 

ʃʠʥʦʣʝʥʦʚʘʷ 0,4-1,5 0,6 0,6 0,5 0,6 0,7 

ɸʨʘʭʠʥʦʚʘʷ 0,2-1,6 0,5 0,5 0,4 0,4 0,8 

ɻʦʥʜʦʠʥʦʚʘʷ 0,2-0,5 0,4 0,3 0,4 0,3 - 

ʕʡʢʦʟʝʥʦʚʘʷ  - - - - 0,3 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʳʭ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣ.1ʞʠʨʥʦʢʠʩʣʦʪʥʳʡ ʩʦʩʪʘʚ ʦʣʠʚʢʦʚʳʭ ʤʘʩʝʣ ʨʘʟʣʠʯʘʝʪʩʷ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ, ʘ ʞʠʨʥʦʢʠʩʣʦʪʥʳʡ ʩʦʩʪʘʚ ʦʙʨʘʟʮʘ ʨʠʩʦʚʦʛʦ ʤʘʩʣʘ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʦʣʠʚʢʦʚʦʛʦ ʤʘʩʣʘ. ɺ 

ʦʣʠʚʢʦʚʦʤ ʤʘʩʣʝ ʦʪʩʫʪʩʪʚʫʝʪ ʤʠʨʠʩʪʠʥʦʚʘʷ ʢʠʩʣʦʪʘ ʠ ʩʦʜʝʨʞʘʥʠʝ ʣʠʥʦʣʝʚʦʡ ʢʠʩʣʦʪʳ ʥʠʞʝ ʥʘ 12,3%, ʯʝʤ 

ʚ ʠʩʩʣʝʜʦʚʘʥʥʦʤ ʦʙʨʘʟʮʝ ʨʠʩʦʚʦʛʦ ʤʘʩʣʘ. 

ʇʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʦʣʠʚʢʦʚʳʭ ʤʘʩʝʣ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

ʊʘʙʣʠʮʘ 2 

ʇʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʦʣʠʚʢʦʚʦʛʦ ʤʘʩʣʘ 

ʅʦʤʝʨ ʠʩʩʣʝʜʫʝʤʦʛʦ 

ʦʙʨʘʟʮʘ ʤʘʩʣʘ 

ʇʣʦʪʥʦʩʪʴ ʧʨʠ 

20Áʉ, ʢʛ/ʤ3 

ɺʷʟʢʦʩʪʴ ʧʨʠ 20 

Áʉ, ʇʘ*ʩ 

ʂʠʩʣʦʪʥʦʝ 

ʯʠʩʣʦ, ʤʛ 

ʂʆʅ/ʛ 

ʇʝʨʝʢʠʩʥʦʝ ʯʠʩʣʦ,ʤʤʦʣʴ 

ʘʢʪʠʚʥʦʛʦ ʢʠʩʣʦʨʦʜʘ/ʢʛ 

ʆʙʨʘʟʝʮ ˉ1 915,72 0,0808 0.65 0,94 

ʆʙʨʘʟʝʮ ˉ2 914,72 0,0778 0,97 3,08 

ʆʙʨʘʟʝʮ ˉ3 916,72 0,0845 1,8 8,7 

ʆʙʨʘʟʝʮ ˉ4 914,72 0,0768 0,44 1,72 

ʆʙʨʘʟʝʮ ˉ5 913,55 0,07655 0,52 1,79 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʳʭ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣ.2 ʚʩʝ ʦʙʨʘʟʮʳ ʤʘʩʝʣ ʧʦ ʬʠʟʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ 

ʧʦʣʥʦʩʪʴʶ ʦʪʚʝʯʘʣʠ ʪʨʝʙʦʚʘʥʠʷʤ, ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʢ ʤʘʩʣʘʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʚʠʜʘ.  

ɻʣʫʙʠʥʘ ʛʠʜʨʦʣʠʪʠʯʝʩʢʦʛʦ ʨʘʩʧʘʜʘ ʞʠʨʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝʤ ʩʚʦʙʦʜʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ, ʠ  
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ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʝʣʠʯʠʥʦʡ ʢʠʩʣʦʪʥʦʛʦ ʯʠʩʣʘ ʞʠʨʘ (ʂʏ). ɺʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ, ʠʟ  

ʢʦʪʦʨʳʭ ʚ ʦʩʥʦʚʥʦʤ ʩʦʩʪʦʷʪ ʪʨʠʛʣʠʮʝʨʠʜʳ ʞʠʜʢʠʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʩʝʣ, ʚʢʫʩʘ ʠ ʟʘʧʘʭʘ ʥʝ ʠʤʝʶʪ, ʘ ʧʦʪʦʤʫ 

ʫʚʝʣʠʯʝʥʠʝ ʠʭ ʩʦʜʝʨʞʘʥʠʷ ʧʨʠ ʛʠʜʨʦʣʠʟʝ ʥʝ ʠʟʤʝʥʷʝʪ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʞʠʨʘ.  

ʇʝʨʝʢʠʩʥʦʝ ʯʠʩʣʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʧʨʦʮʝʩʩ ʦʢʠʩʣʝʥʠʷ ʤʘʩʝʣ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʢʠʩʣʦʨʦʜʘ ʚʦʟʜʫʭʘ. 

ɻʣʫʙʠʥʘ ʦʢʠʩʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʩʢʦʨʦʩʪʴ ʦʢʠʩʣʝʥʠʷ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ 

ʚʭʦʜʷʱʠʭ ʚ ʞʠʨʳ ʛʣʠʮʝʨʠʜʦʚ ʧʦʣʠʥʝʥʘʩʳʱʝʥʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʠ ʦʪ ʩʪʝʧʝʥʠ ʠʭ ʥʝʥʘʩʳʱʝʥʥʦʩʪʠ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʧʝʨʝʢʠʩʥʳʭ ʯʠʩʝʣ, ʧʨʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʡ ʦʮʝʥʢʝ ʟʘʤʝʪʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ʚʦ 

ʚʢʫʩʝ ʠ ʟʘʧʘʭʝ ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ. ʇʦ ʧʦʢʘʟʘʪʝʣʷʤ ʢʠʩʣʦʪʥʦʝ ʯʠʩʣʦ ʠ ʧʝʨʝʢʠʩʥʦʝ ʯʠʩʣʦ ʚʩʝ ʦʙʨʘʟʮʳ 

ʠʩʩʣʝʜʫʝʤʳʭ ʤʘʩʝʣ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʠʊʈ ʊʉ 024/2011 çʊʝʭʥʠʯʝʩʢʠʡ 

ʨʝʛʣʘʤʝʥʪ ʥʘ ʤʘʩʣʦʞʠʨʦʚʫʶ ʧʨʦʜʫʢʮʠʶè. ʇʝʨʝʢʠʩʥʦʝ ʯʠʩʣʦ ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 10 ʤʤʦʣʴ ʘʢʪʠʚʥʦʛʦ 

ʢʠʩʣʦʨʦʜʘ/ʢʛ. 

ʄʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʢʠʩʣʦʪʥʳʭ ʠ ʧʝʨʝʢʠʩʥʳʭ ʯʠʩʝʣ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʷʪ ʦʪ ʢʚʘʣʠʬʠʢʘʮʠʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʷ, ʢʘʯʝʩʪʚʘ ʨʝʘʢʪʠʚʦʚ, ʪʨʝʙʫʶʪ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʥʝ ʧʦʟʚʦʣʷʶʪ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʦʧʝʨʘʪʠʚʥʳʡ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʩʳʨʴʷ, ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʩʝʣ ʥʘ ʵʪʘʧʘʭ ʨʘʬʠʥʘʮʠʠ ʠ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ 

ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ. ʈʘʟʨʘʙʦʪʢʘ ʥʦʚʦʛʦ ʤʝʪʦʜʘ ʦʧʝʨʘʪʠʚʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʩʝʣ ʧʦʟʚʦʣʠʪ ʥʝ 

ʪʦʣʴʢʦ ʦʮʝʥʠʚʘʪʴ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʪʘ, ʥʦ ʠ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʧʨʦʛʥʦʟʠʨʫʝʤʦʝ ʚʨʝʤʷ ʭʨʘʥʝʥʠʷ ʞʠʜʢʠʭ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʩʝʣ.[3, c.35] 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1.ʅʠʣʦʚʘ ʃ.ʇ., ʇʠʣʠʧʝʥʢʦ ʊ.ɺ., ʄʘʨʢʦʚʘ ʂ.ʖ., ʉʠʢʦʝʚ ɿ.ʍ. ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʩʝʣ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ// ʄʘʩʣʦʞʠʨʦʚʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ. 2013. ˉ 6. ʉ. 22-27. 

2.ʅʠʣʦʚʘ ʃ.ʇ., ʇʠʣʠʧʝʥʢʦ ʊ.ɺ., ʄʘʨʢʦʚʘ ʂ.ʖ.ʄʘʩʣʦ ʠʟ ʨʠʩʦʚʳʭ ʦʪʨʫʙʝʡ -ʮʝʥʥʳʡ ʠʩʪʦʯʥʠʢ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʜʝʡʩʪʚʠʷ// 

ʊʦʚʘʨʦʚʝʜ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʪʦʚʘʨʦʚ. 2012. ˉ 12. ʉ. 34-37. 

3.ɺ ʇʠʣʠʧʝʥʢʦ ʊ.ɺ., ʂʦʨʦʪʳʰʝʚʘ ʃ.ɹ., ʄʘʣʶʪʝʥʢʦʚʘ ʉ.ʄ. ɺʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʬʠʟʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʩʝʣ//ʊʝʭʥʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ 

ʩʝʨʚʠʩʘ. 2015. ˉ 3 (33). ʉ. 35-39. 

É ʇʠʣʠʧʝʥʢʦ ʊ.ɺ., ʂʦʨʦʪʳʰʝʚʘ ʃ.ɹ., 2016 

 

 

 

 

ʋɼʂ: 621.311.6 

ʀ. ʉ. ʇʦʣʫʰʢʠʥ 

ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʦʭʨʘʥʳ ʇʝʨʤʩʢʦʛʦ ʚʦʝʥʥʦʛʦ 

ʠʥʩʪʠʪʫʪʘ ʚʥʫʪʨʝʥʥʠʭ ʚʦʡʩʢ ʄɺɼ ʈʦʩʩʠʠ, ʛ. ʇʝʨʤʴ 

 

ɸʅɸʃʀɿ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʀʄʇʋʃʔʉʅʆɻʆ ʇʈɽʆɹʈɸɿʆɺɸʊɽʃʗ ʅɸʇʈʗɾɽʅʀʗ ɺ 

ʉʇɽʎʀɸʃʔʅʓʍ ʋʉʃʆɺʀʗʍ ɼʃʗ ʊɽʍʅʀʏɽʉʂʀʍ ʉʈɽɼʉʊɺ ʆʍʈɸʅʓ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʨʘʙʦʪʝ ʚʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʤʧʫʣʴʩʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʥʘʧʨʷʞʝʥʠʷ ʠ ʜʘʥʘ ʦʮʝʥʢʘ 

ʚʝʨʦʷʪʥʦʩʪʠ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʀʤʧʫʣʴʩʥʳʡ ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ, ʚʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ. 

 

ɺʘʞʥʳʤ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʠʤʧʫʣʴʩʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʥʘʧʨʷʞʝʥʠʷ (ʀʇʅ) ʷʚʣʷʝʪʩʷ 

ʥʘʜʸʞʥʦʩʪʴ ʨʘʙʦʪʳ ʠ ʦʧʨʝʜʝʣʷʝʪ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʆʩʥʦʚʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʥʘʜʸʞʥʦʩʪʠ ʵʣʝʤʝʥʪʘ 

ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʝʛʦ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ F (t) = ʈ (ɝ < t), ʦʧʨʝʜʝʣʸʥʥʘʷ 

ʧʨʠ t Ó 0 [1, ʩ. 21]. 
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ʊʠʧʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʀʇʅ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ.1 [2, ʩ.24; 3, ʩ.37; 4]. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʊʠʧʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʀʇʅ  

(ʉɹ ï ʩʠʣʦʚʦʡ ʙʣʦʢ; ʌ ï ʬʠʣʴʪʨ; ʉʅ ï ʩʪʘʙʠʣʠʟʘʪʦʨ ʥʘʧʨʷʞʝʥʠʷ) 

 

ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʦʥʪʨʦʣʴ ʚʳʭʦʜʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ Uʚʳʭ ʀʇʅ ʥʘʧʨʷʞʝʥʠʝʤ 

ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ Uʦʩ. 

ɺʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʀʇʅ ʯʠʩʣʝʥʥʦ ʧʦʢʘʟʳʚʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʚ ʧʨʝʜʝʣʘʭ 

ʟʘʜʘʥʥʦʡ ʥʘʨʘʙʦʪʢʠ ʦʪʢʘʟ ʦʙʲʝʢʪʘ ʥʝ ʚʦʟʥʠʢʥʝʪ ʠ ʜʣʷ ʦʜʥʦʛʦ ʵʣʝʤʝʥʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʚʳʨʘʞʝʥʠʷ 

,)( )(tetP l-=       (1) 

ʛʜʝ ʈ(t) ï ʚʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʚ ʪʝʯʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʨʝʤʝʥʠ; 

ɚ(t) ï ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʪʢʘʟʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʪʢʘʟʦʚ ʵʣʝʤʝʥʪʦʚ ʀʇʅ, ʩ ʫʯʸʪʦʤ ʧʦʧʨʘʚʦʯʥʳʭ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʦʧʨʝʜʝʣʷʶʪʩʷ ʚʝʨʦʷʪʥʦʩʪʠ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʵʣʝʤʝʥʪʦʚ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʛʨʫʧʧ ʠ ʚ 

ʮʝʣʦʤ ʀʇʅ. 

ɸʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʀʇʅ ʧʦ ʦʧʳʪʥʦʤʫ ʦʙʨʘʟʮʫ. 

ʉ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʀʇʅ ʧʨʦʚʦʜʠʣʠʩʴ ʨʘʩʯʸʪʳ: 

ï ʚʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʩʠʣʦʚʦʛʦ ʙʣʦʢʘ; 

ï ʚʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʬʠʣʴʪʨʘ; 

ï ʚʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʩʪʘʙʠʣʠʟʘʪʦʨʘ ʥʘʧʨʷʞʝʥʠʷ; 

ï ʚʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʚ ʮʝʣʦʤ ʩ ʫʯʸʪʦʤ ʧʦʧʨʘʚʦʯʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ. 

ʅʘ ʨʠʩ. 2 ʧʨʝʜʩʪʘʚʣʝʥ ʚʥʝʰʥʠʡ ʚʠʜ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʩʪʝʥʜʘ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʀʇʅ. 

 
ʈʠʩʫʥʦʢ 2 ï ɺʥʝʰʥʠʡ ʚʠʜ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʩʪʝʥʜʘ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʀʇʅ 

 

ɼʣʷ ʨʘʩʯʸʪʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʀʇʅ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʟʘʤʝʱʝʥʠʷ (ʨʠʩ.3). ʉʭʝʤʘ ʟʘʤʝʱʝʥʠʷ 

ʩʦʩʪʘʚʣʷʝʪʩʷ ʩ ʫʯʸʪʦʤ ʩʠʣʦʚʦʡ ʯʘʩʪʠ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ, ʬʠʣʴʪʨʘ ʠ ʩʪʘʙʠʣʠʟʘʪʦʨʘ ʥʘʧʨʷʞʝʥʠʷ. ʆʪʢʘʟ ʦʜʥʦʛʦ 

ʠʟ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʫʟʣʦʚ ʧʨʠʚʝʜʸʪ ʢ ʦʪʢʘʟʫ ʀʇʅ, ʧʦʵʪʦʤʫ ʩʭʝʤʘ ʟʘʤʝʱʝʥʠʷ ʠʤʝʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ 

ʩʦʝʜʠʥʝʥʠʝ ʦʩʥʦʚʥʳʭ ʫʟʣʦʚ. 

 
ʈʠʩʫʥʦʢ 3 ï ʉʭʝʤʘ ʟʘʤʝʱʝʥʠʷ ʀʇʅ 
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(ʉɹ ï ʩʠʣʦʚʦʡ ʙʣʦʢ; ʌ ï ʬʠʣʴʪʨ; ʉʅ ï ʩʪʘʙʠʣʠʟʘʪʦʨ ʥʘʧʨʷʞʝʥʠʷ) 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʀʇʅ ʟʘ ʚʨʝʤʷ t ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

    (2) 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʦʪʢʘʟʦʚ ʵʣʝʤʝʥʪʦʚ ɚi ʫʪʦʯʥʷʝʪʩʷ ʩ ʫʯʸʪʦʤ ʧʦʧʨʘʚʦʯʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ. ɼʘʣʝʝ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʛʨʫʧʧ ʟʘ ʦʧʨʝʜʝʣʸʥʥʦʝ ʚʨʝʤʷ, ʧʦ ʬʦʨʤʫʣʝ 

 .     (3) 

ʇʦʩʣʝ ʨʘʩʯʸʪʦʚ ʧʦ ʬʦʨʤʫʣʝ (3) ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʛʨʫʧʧ 

ʀʇʅ, ʧʦ ʬʦʨʤʫʣʝ (2) ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʀʇʅ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʙʳ ʨʘʩʩʯʠʪʘʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʪʢʘʟʘ ʀʇʅ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʨʝʘʣʴʥʳʝ ʨʝʞʠʤʳ 

ʨʘʙʦʪʳ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʀʇʅ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʨʝʞʠʤʘ ʨʘʙʦʪʳ: kʥ ï ʢʦʵʬʬʠʮʠʝʥʪ 

ʥʘʛʨʫʟʢʠ; ʂi ï ʢʦʵʬʬʠʮʠʝʥʪʳ, ʫʯʠʪʳʚʘʶʱʠʝ ʠʟʤʝʥʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʪʢʘʟʦʚ, ʪʦ ʝʩʪʴ ʚ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʜʠʘʮʠʦʥʥʦʡ ʩʪʦʡʢʦʩʪʠ ʵʣʝʤʝʥʪʘ. 

ʈʘʩʯʸʪ ʂi ï ʢʦʵʬʬʠʮʠʝʥʪʘ, ʫʯʠʪʳʚʘʶʱʝʛʦ ʠʟʤʝʥʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʪʢʘʟʦʚ 

(ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʜʠʘʮʠʦʥʥʦʡ ʩʪʦʡʢʦʩʪʠ ʵʣʝʤʝʥʪʘ) ʧʨʦʚʝʜʸʥ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ [5] ʠ ʧʨʠʥʷʪ ʨʘʚʥʳʤ 1/ʂ = 0,0000011. 

ʈʘʩʯʸʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʀʇʅ, ʧʨʦʚʝʜʸʥʥʳʡ ʧʦ ʬʦʨʤʫʣʘʤ 2, 3 ʧʦʟʚʦʣʠʣ ʦʧʨʝʜʝʣʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ 

ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʩ ʫʯʸʪʦʤ ʧʦʧʨʘʚʦʯʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ [6]. 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʩʯʸʪʥʳʝ ʟʥʘʯʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʀʇʅ ʦʪ ʚʨʝʤʝʥʠ. 

ʊʘʙʣʠʮʘ 1  

ʈʘʩʯʸʪ ʚʝʨʦʷʪʥʦʩʪʠ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʀʇʅ ʦʪ ʚʨʝʤʝʥʠ 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʛʨʫʧʧʳ 

ɺʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʈ(t) 

ɹʝʟ ʫʯʸʪʘ ʧʦʧʨʘʚʦʯʥʳʭ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʉ ʫʯʸʪʦʤ ʧʦʧʨʘʚʦʯʥʳʭ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

2160 ʯ 4320 ʯ 8640 ʯ 2160 ʯ 4320 ʯ 8640 ʯ 

ʉʠʣʦʚʦʡ ʙʣʦʢ 0,99201 0,99410 0,96845 0,99410 0,96854 0,93790 

ʌʠʣʴʪʨ 0,99618 0,99238 0,98482 0,99238 0,98482 0,96987 

ʉʪʘʙʠʣʠʟʘʪʦʨ ʥʘʧʨʷʞʝʥʠʷ 0,99011 0,98032 0,96103 0,98032 0,96103 0,92358 

ʀʪʦʛʦ 0,9784 0,9671 0,9165 0,9671 0,9165 0,8401 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʯʸʪʦʚ ʩʪʨʦʷʪʩʷ ʛʨʘʬʠʢʠ, ʟʘʚʠʩʠʤʦʩʪʴ ʚʝʨʦʷʪʥʦʩʪʠ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʀʇʅ ʦʪ 

ʚʨʝʤʝʥʠ (ʨʠʩʫʥʦʢ 4). 

 
ʈʠʩʫʥʦʢ 4 ï ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʚʝʨʦʷʪʥʦʩʪʠ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʀʇʅ ʦʪ ʚʨʝʤʝʥʠ 

(ʩ ʫʯʸʪʦʤ ʧʦʧʨʘʚʦʯʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ; ʙʝʟ ʫʯʸʪʘ ʧʦʧʨʘʚʦʯʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ) 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʸʥʥʳʭ ʨʘʩʯʸʪʦʚ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʚʝʨʦʷʪʥʦʩʪʠ ʙʝʟʦʪʢʘʟʥʦʡ 

ʨʘʙʦʪʳ ʀʇʅ ʦʪ ʚʨʝʤʝʥʠ: ʚʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʀʇʅ ʈʀʇʅ (2160 ʯ) = 0,9784 ʙʝʟ ʫʯʸʪʘ 

ʧʦʧʨʘʚʦʯʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ; ʚʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʀʇʅ ʈʀʇʅ (2160 ʯ) = 0,9671 ʩ ʫʯʸʪʦʤ 

ʧʦʧʨʘʚʦʯʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʸʥʥʳʝ ʨʘʩʯʸʪʳ ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʠ ʜʘʪʴ ʦʮʝʥʢʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʀʇʅ 

ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʜʣʷ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʦʭʨʘʥʳ. 
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ʆ. ɺ. ʉʤʦʨʦʜʦʚʘ 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʇʨʦʤʳʰʣʝʥʥʘʷ ʪʝʧʣʦʵʥʝʨʛʝʪʠʢʘ  

ʈ. ɺ. ʍʘʬʠʟʦʚ 

ʤʘʛʠʩʪʨ ʢʘʬʝʜʨʳ ʆʭʨʘʥʘ ʪʨʫʜʘ ʠ ʧʨʦʤʳʰʣʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʌɻɹʆʋ ɺʆ çʋʬʠʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʝʬʪʷʥʦʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

ʛ. ʋʬʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ɹɽɿʆʇɸʉʅʆʉʊʔ ʕʂʉʇʃʋɸʊɸʎʀʀ  

ʊɽʍʅʆʃʆɻʀʏɽʉʂʀʍ ʋʉʊɸʅʆɺʆʂ ʅɽʌʊɽʇɽʈɽʈɸɹʆʊʂʀ 

 

ɸʥʥʦʪʘʮʠʷ 

ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʘʚʘʨʠʡ ʥʘ ʫʩʪʘʥʦʚʢʘʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʮʝʧʦʯʝʢ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʟʘʚʦʜʦʚ ʈʦʩʩʠʠ. ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʦʮʝʥʦʢ ʧʨʠʥʷʪʳ ʚ ʜʚʫʭ ʚʘʨʠʘʥʪʘʭ ï ʜʣʷ ʦʜʥʦʛʦ ʠʟ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʟʘʚʦʜʦʚ ʋʨʘʣʴʩʢʦʛʦ ʨʝʛʠʦʥʘ ʠ ʚ 

ʩʨʝʜʥʝʤ ʧʦ ʘʥʘʣʦʛʠʯʥʳʤ ʫʩʪʘʥʦʚʢʘʤ ʈʦʩʩʠʠ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ɹʝʟʦʧʘʩʥʦʩʪʴ, ʧʨʠʯʠʥʳ ʘʚʘʨʠʡ, ʚʟʨʳʚ, ʧʦʞʘʨ, ʪʝʭʥʦʛʝʥʥʘʷ ʦʙʩʪʘʥʦʚʢʘ. 

 

ɼʝʷʪʝʣʴʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʡ ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ ʥʝʠʟʙʝʞʥʦ ʩʦʧʨʷʞʝʥʘ ʩ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʠ 

ʨʘʟʚʠʪʠʝʤ ʧʨʦʤʳʰʣʝʥʥʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ. ʇʦ ʩʚʝʜʝʥʠʷʤ ʦʪʯʝʪʦʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʦʨʛʘʥʦʚ 

ʈʦʩʪʝʭʥʘʜʟʦʨʘ, ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʨʝʝʩʪʨʝ ʦʧʘʩʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʚ 2014 ʛ. ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 

ʦʢʦʣʦ 8000 ʦʧʘʩʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʥʝʬʪʝʛʘʟʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ, ʥʝʬʪʝʭʠʤʠʯʝʩʢʠʭ  
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ʧʨʦʠʟʚʦʜʩʪʚ ʠ ʦʙʲʝʢʪʦʚ ʥʝʬʪʝʧʨʦʜʫʢʪʦʦʙʝʩʧʝʯʝʥʠʷ [1, c.74]. 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʯʠʥ ʘʚʘʨʠʡ ʥʘ ʟʘʚʦʜʘʭ ʈʦʩʩʠʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʠʭ 

ʢʦʣʠʯʝʩʪʚʦ ð 43 % - ʧʨʦʠʟʦʰʣʦ ʧʦ ʧʨʠʯʠʥʝ ʦʪʢʘʟʘ ʠ ʨʘʟʛʝʨʤʝʪʠʟʘʮʠʠ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ, 21 % ʘʚʘʨʠʡ 

ð ʧʦ ʧʨʠʯʠʥʝ ʥʘʨʫʰʝʥʠʷ ʧʦʨʷʜʢʘ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʷ ʨʝʤʦʥʪʥʳʭ ʠ ʛʘʟʦʦʧʘʩʥʳʭ ʨʘʙʦʪ [2, c.299]. 

ʅʝʩʦʚʝʨʰʝʥʩʪʚʦ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ ʷʚʠʣʠʩʴ 

ʧʨʠʯʠʥʘʤʠ 14 % ʘʚʘʨʠʡ. ʉʪʦʣʴʢʦ ʞʝ ʘʚʘʨʠʡ ʧʨʦʠʟʦʰʣʦ ʧʦ ʧʨʠʯʠʥʝ ʥʘʨʫʰʝʥʠʷ ʨʝʞʠʤʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ [3, c.100]. ʅʘʨʫʰʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʘʥʝʚʨʦʚʳʭ ʨʘʙʦʪ 

ʷʚʠʣʠʩʴ ʧʨʠʯʠʥʘʤʠ 7 % ʘʚʘʨʠʡ (ʨʠʩʫʥʦʢ 1). 

ʆʜʥʠʤ ʠʟ ʧʨʦʜʫʢʪʦʚ ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʠ ʷʚʣʷʝʪʩʷ ʜʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ, ʧʦʣʫʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʨʘʟʚʠʪʫʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʮʝʧʦʯʢʫ [4, c.325]. ʅʘ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʛʠʜʨʦʦʯʠʩʪʢʫ ʧʨʷʤʦʛʦʥʥʳʭ ʜʠʟʝʣʴʥʳʭ ʬʨʘʢʮʠʡ ʧʨʦʚʦʜʷʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʫʩʪʘʥʦʚʢʘʭ 

ʪʠʧʘ ʃ-24-5, ʃ-24-6, ʃ-24-7, ʃʏ-24-2000 ʠ ʩʝʢʮʠʷʭ ʛʠʜʨʦʦʯʠʩʪʢʠ ʂʋ ʃʂ-6ʋ. 

ʋʩʪʘʥʦʚʢʘ ʃ-24-7 ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʚ ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ 

ʛʠʜʨʦʦʙʣʘʛʦʨʘʞʠʚʘʥʠʷ ʧʨʷʤʦʛʦʥʥʳʭ ʜʠʟʝʣʴʥʳʭ ʬʨʘʢʮʠʡ ʠʟ ʥʝʬʪʝʡ ʪʠʧʘ ʘʨʣʘʥʩʢʦʡ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʩʝʨʳ 

2,4% (ʤʘʩʩ) ʣʠʙʦ ʩʤʝʩʠ ʧʨʷʤʦʛʦʥʥʳʭ ʠ ʚʪʦʨʠʯʥʳʭ ʜʠʟʝʣʴʥʳʭ ʬʨʘʢʮʠʡ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1 : 1 ʩ ʩʦʜʝʨʞʘʥʠʝʤ 

ʩʝʨʳ 1,3% (ʤʘʩʩ). 

 
ʈʠʩʫʥʦʢ 1 ï ʉʪʨʫʢʪʫʨʘ ʘʚʘʨʠʡʥʳʭ ʠʥʮʠʜʝʥʪʦʚ ʥʘ ʟʘʚʦʜʘʭ ʈʦʩʩʠʠ ʧʦ ʧʨʠʯʠʥʘʤ ʘʚʘʨʠʡ, ʥʝʧʦʣʘʜʦʢ ʠ ʦʪʢʘʟʦʚ 

 

ʉʠʩʪʝʤʘʪʠʟʘʮʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʦʙ ʘʚʘʨʠʷʭ, ʥʝʧʦʣʘʜʢʘʭ ʠ ʦʪʢʘʟʘʭ ʥʘ ʦʜʥʦʤ ʠʟ ʅʇɿ ʈʦʩʩʠʠ 

ʧʦʟʚʦʣʠʣʘ ʚʳʷʚʠʪʴ ʥʘʠʙʦʣʝʝ ʧʨʦʙʣʝʤʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʫʩʪʘʥʦʚʢʠ ʃ-24-7 [5, c.49].  

ɿʘ ʧʝʨʠʦʜ 2002 ï 2015 ʛʛ. ʥʘ ʫʩʪʘʥʦʚʢʝ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʦʠʟʦʰʣʦ 18 ʘʚʘʨʠʡʥʳʭ ʠʥʮʠʜʝʥʪʦʚ (ʨʠʩʫʥʦʢ 2). 

 
ʈʠʩʫʥʦʢ 2 ï ʉʪʨʫʢʪʫʨʘ ʠʥʮʠʜʝʥʪʦʚ ʧʦ ʪʠʧʫ ʘʚʘʨʠʡʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 
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ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʚʩʝʭ ʘʚʘʨʠʡ, ʥʝʧʦʣʘʜʦʢ ʠ ʦʪʢʘʟʦʚ ʧʨʦʠʟʦʰʣʦ ʥʘ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʫʩʪʘʥʦʚʢʠ. ʈʘʥʞʠʨʦʚʘʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦ ʨʠʩʢʫ ʥʘʩʪʫʧʣʝʥʠʷ ʠʥʮʠʜʝʥʪʘ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 3. 

ɸʥʘʣʦʛʠʯʥʳʝ ʩʚʝʜʝʥʠʷ ʙʳʣʠ ʠʟʫʯʝʥʳ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦʜʦʙʥʳʭ ʫʩʪʘʥʦʚʦʢ 

ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʟʘʚʦʜʦʚ ʈʦʩʩʠʠ. 

 
 

ʈʠʩʫʥʦʢ 3 ï ʈʘʥʞʠʨʦʚʘʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʢʠ ʃ-24-7 ʧʦ ʨʠʩʢʫ ʥʘʩʪʫʧʣʝʥʠʷ ʘʚʘʨʠʡʥʦʡ ʩʠʪʫʘʮʠʠ 

 

ɿʘ ʧʝʨʠʦʜ 2000 ï 2014 ʛʛ. ʥʘ ʩʭʦʜʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ ʅʇɿ ʩʪʨʘʥʳ ʧʨʦʠʟʦʰʣʦ ʦʢʦʣʦ 100 ʘʚʘʨʠʡ, 

ʦʪʢʘʟʦʚ ʠ ʥʝʧʦʣʘʜʦʢ. 

 
ʈʠʩʫʥʦʢ 4 ï ʉʪʨʫʢʪʫʨʘ ʘʚʘʨʠʡʥʳʭ ʠʥʮʠʜʝʥʪʦʚ ʥʘ ʘʥʘʣʦʛʠʯʥʳʭ ʫʩʪʘʥʦʚʢʘʭ ʈʦʩʩʠʠ, 2000-2014 ʛʛ. 

 

ʈʘʥʞʠʨʦʚʘʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦ ʚʝʨʦʷʪʥʦʩʪʠ ʥʘʩʪʫʧʣʝʥʠʷ ʘʚʘʨʠʡʥʦʛʦ ʠʥʮʠʜʝʥʪʘ ʥʘ ʦʧʘʩʥʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʘʭ ʥʝʬʪʝʛʘʟʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ, ʥʝʬʪʝʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʦʙʲʝʢʪʘʭ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʦʙʝʩʧʝʯʝʥʠʷ ʩʪʨʘʥʳ ʧʨʠʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 5. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʥʘʩʪʫʧʣʝʥʠʷ ʘʚʘʨʠʠ ʷʚʣʷʝʪʩʷ ʨʘʟʛʝʨʤʝʪʠʟʘʮʠʷ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʣʠ ʪʨʫʙʦʧʨʦʚʦʜʦʚ.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʩʚʝʜʝʥʠʷʤʠ, ʥʘʠʙʦʣʴʰʫʶ ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʩʪʫʧʣʝʥʠʷ ʘʚʘʨʠʠ 

ʧʦʢʘʟʳʚʘʝʪ ʦʩʥʦʚʥʦʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ï ʧʝʯʠ, ʢʦʣʦʥʥʳ, ʢʦʤʧʨʝʩʩʦʨʳ - ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʪʨʫʙʦʧʨʦʚʦʜʳ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʤʝʪʦʜʦʚ ʰʣʠʬʦʚʘʥʠʷ ʟʫʙʯʘʪʳʭ ʢʦʣʝʩ.  
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ɿʫʙʦʰʣʠʬʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʤʝʪʦʜʦʤ ʥʘʠʙʦʣʝʝ ʪʦʯʥʦʡ ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʨʘʙʦʯʠʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʟʘʢʘʣʝʥʥʳʭ ʟʫʙʯʘʪʳʭ ʢʦʣʝʩ. ʆʙʝʩʧʝʯʝʥʠʝ ʪʨʝʙʫʝʤʳʭ ʟʥʘʯʝʥʠʡ 

ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʧʦʣʫʯʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʡ ʩʪʝʧʝʥʠ ʪʦʯʥʦʩʪʠ ʠʟʜʝʣʠʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʙʦʪʢʠ 

ʷʚʣʷʝʪʩʷ ʪʨʫʜʥʦʡ ʟʘʜʘʯʝʡ. ɼʣʷ ʝʝ ʨʝʰʝʥʠʷ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʤʝʪʦʜʳ 

ʰʣʠʬʦʚʘʥʠʷ: ʥʝʧʨʝʨʳʚʥʦʝ ʦʙʢʘʪʥʦʝ ʯʝʨʚʷʯʥʳʤ ʰʣʠʬʦʚʘʣʴʥʳʤ ʢʨʫʛʦʤ ʠ ʧʨʝʨʳʚʠʩʪʦʝ ʧʨʦʬʠʣʴʥʦʝ 

ʜʚʫʭʩʪʦʨʦʥʥʠʤ ʢʦʥʠʯʝʩʢʠʤ ʢʨʫʛʦʤ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʠʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ 

ʟʫʙʦʰʣʠʬʦʚʘʥʠʝ ʪʘʨʝʣʴʯʘʪʳʤʠ ʢʨʫʛʘʤʠ. ʇʨʠʚʝʜʝʥʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʭʝʤʳ ʦʙʨʘʙʦʪʢʠ, ʧʦʣʫʯʘʝʤʳʝ 

ʟʥʘʯʝʥʠʷ ʪʦʯʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʨʠʤʝʥʝʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ 

ʩʜʝʣʘʥ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʤʝʪʦʜʦʚ ʟʘʚʠʩʠʪ ʦʪ ʪʨʝʙʫʝʤʦʡ ʪʦʯʥʦʩʪʠ 

ʦʙʨʘʙʦʪʢʠ, ʪʠʧʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʚʳʙʦʨʘ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʇʨʦʠʟʚʝʜʝʥ ʧʦʜʙʦʨ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʩʪʘʥʢʦʚ, ʥʘ 

ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʦʙʨʘʙʦʪʢʫ ʨʘʩʩʤʦʪʨʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʟʫʙʦʰʣʠʬʦʚʘʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ɿʫʙʦʰʣʠʬʦʚʘʥʠʝ, ʤʝʪʦʜ ʧʨʦʬʠʣʴʥʦʛʦ ʰʣʠʬʦʚʘʥʠʷ, ʤʝʪʦʜ ʦʙʢʘʪʘ. 

 

ɿʫʙʦʰʣʠʬʦʚʘʥʠʝ ï ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʤʝʪʦʜ ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʨʘʙʦʯʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʟʘʢʘʣʝʥʥʳʭ ʟʫʙʯʘʪʳʭ ʢʦʣʝʩ, ʧʨʠʤʝʥʝʥʠʝ ʝʛʦ ʩʨʘʚʥʠʪʝʣʴʥʦ ʦʛʨʘʥʠʯʝʥʦ ʥʠʟʢʦʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʟʫʙʦʰʣʠʬʦʚʘʣʴʥʳʭ ʩʪʘʥʢʦʚ. ʆʥʦ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʜʝʬʦʨʤʘʮʠʡ, 

ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʭʠʤʠʢʦ-ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ, ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ 3ï6-ʶ ʩʪʝʧʝʥʴ ʪʦʯʥʦʩʪʠ ʠ 

ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ Ra = 0,20 ï 1,2 ʤʢʤ.[1] ɿʫʙʦʰʣʠʬʦʚʘʥʠʝ ʪʨʝʙʫʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʨʘʚʢʠ 

ʨʘʙʦʯʝʡ ʯʘʩʪʠ ʰʣʠʬʦʚʘʣʴʥʦʛʦ ʢʨʫʛʘ ʠ ʩʦʭʨʘʥʝʥʠʷ ʝʝ ʪʦʯʥʦʩʪʠ ʚ ʪʝʯʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʨʝʤʝʥʠ. ɺ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʨʘʟʣʠʯʘʶʪ ʨʷʜ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʤʝʪʦʜʦʚ ʟʫʙʦʰʣʠʬʦʚʘʥʠʷ.  

ɼʣʷ ʰʣʠʬʦʚʘʥʠʷ ʵʚʦʣʴʚʝʥʪʥʳʭ ʟʫʙʴʝʚ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʢʦʣʝʩ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʨʠʤʝʥʷʶʪ 

ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ ï ʥʝʧʨʝʨʳʚʥʦʝ ʦʙʢʘʪʥʦʝ ʯʝʨʚʷʯʥʳʤ ʰʣʠʬʦʚʘʣʴʥʳʤ ʢʨʫʛʦʤ ʠ ʧʨʝʨʳʚʠʩʪʦʝ ʧʨʦʬʠʣʴʥʦʝ 

ʜʚʫʭʩʪʦʨʦʥʥʠʤ ʢʦʥʠʯʝʩʢʠʤ ʢʨʫʛʦʤ.[2] ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʠʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ 

ʟʫʙʦʰʣʠʬʦʚʘʥʠʝ ʪʘʨʝʣʴʯʘʪʳʤʠ ʢʨʫʛʘʤʠ.[3] 

ʇʨʝʨʳʚʠʩʪʦʝ ʧʨʦʬʠʣʴʥʦʝ ʟʫʙʦʰʣʠʬʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʷʪ ʚʨʘʱʘʶʱʠʤʩʷ ʰʣʠʬʦʚʘʣʴʥʳʤ ʢʨʫʛʦʤ ʧʨʠ 

ʧʨʦʜʦʣʴʥʦʤ ʜʚʠʞʝʥʠʠ ʧʦʜʘʯʠ ʢʨʫʛʘ ʚʜʦʣʴ ʦʩʠ ʟʘʛʦʪʦʚʢʠ (ʨʠʩʫʥʦʢ 1). 

 
ʈʠʩʫʥʦʢ 1 ï ʄʝʪʦʜ ʧʨʦʬʠʣʴʥʦʛʦ ʰʣʠʬʦʚʘʥʠʷ ʟʫʙʯʘʪʳʭ ʢʦʣʝʩ 

 

ʇʨʦʬʠʣʴ ʢʨʫʛʘ ʧʨʠ ʰʣʠʬʦʚʘʥʠʠ ʧʨʷʤʦʟʫʙʳʭ ʢʦʣʝʩ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʧʘʜʠʥʝ ʟʫʙʴʝʚ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ 

ʟʘʛʦʪʦʚʢʠ, ʚʢʣʶʯʘʷ ʤʦʜʠʬʠʢʘʮʠʠ ʧʨʦʬʠʣʷ, ʘ ʧʨʠ ʰʣʠʬʦʚʘʥʠʠ ʢʦʩʦʟʫʙʳʭ ʢʦʣʝʩ ʠʤʝʝʪ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ 

ʦʪʢʣʦʥʝʥʠʷ. ʆʙʳʯʥʦ ʢʘʞʜʘʷ ʚʧʘʜʠʥʘ ʟʫʙʘ ʰʣʠʬʫʝʪʩʷ ʟʘ ʥʝʩʢʦʣʴʢʦ ʨʘʙʦʯʠʭ ʭʦʜʦʚ (4, 5, 6). ɺ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʩʪʨʘʪʝʛʠʠ ʟʫʙʦʰʣʠʬʦʚʘʥʠʷ ʚ ʢʦʥʮʝ ʢʘʞʜʦʛʦ ʭʦʜʘ ʠʣʠ ʯʝʨʝʟ ʦʧʨʝʜʝʣʝʥʥʦʝ ʯʠʩʣʦ ʨʘʙʦʯʠʭ ʭʦʜʦʚ 

ʧʨʦʠʟʚʦʜʷʪ ʨʘʜʠʘʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʧʦʜʘʯʠ ʠ ʰʣʠʬʦʚʘʣʴʥʳʡ ʢʨʫʛ ʫʛʣʫʙʣʷʝʪʩʷ ʚ ʟʘʛʦʪʦʚʢʫ. ʇʦ ʟʘʚʝʨʰʝʥʠʶ 

ʦʙʨʘʙʦʪʢʠ ʢʘʞʜʦʡ ʚʧʘʜʠʥʳ ʰʣʠʬʦʚʘʣʴʥʳʡ ʢʨʫʛ ʚʳʭʦʜʠʪ ʠʟ ʟʘʮʝʧʣʝʥʠʷ, ʠ ʟʘʛʦʪʦʚʢʘ ʚʳʧʦʣʥʷʝʪ ʧʦʚʦʨʦʪ 
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ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʩʣʝʜʫʶʱʝʡ ʚʧʘʜʠʥʳ. ʇʨʦʬʠʣʴʥʦʝ ʟʫʙʦʰʣʠʬʦʚʘʥʠʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʣʠʥʝʡʥʳʤ ʢʦʥʪʘʢʪʦʤ 

ʤʝʞʜʫ ʰʣʠʬʦʚʘʣʴʥʳʤ ʢʨʫʛʦʤ ʠ ʟʘʛʦʪʦʚʢʦʡ. ʆʩʦʙʝʥʥʦʩʪʠ ʧʨʝʨʳʚʠʩʪʦʛʦ ʧʨʦʬʠʣʴʥʦʛʦ ʰʣʠʬʦʚʘʥʠʷ 

ʦʧʨʝʜʝʣʠʣʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʫʶ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʵʪʦʛʦ ʤʝʪʦʜʘ ʜʣʷ ʟʫʙʯʘʪʳʭ ʢʦʣʝʩ: 1. ɺ ʝʜʠʥʠʯʥʦʤ ʠ 

ʤʝʣʢʦʩʝʨʠʡʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʛʜʝ ʪʨʝʙʫʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʠ ʥʝʚʳʩʦʢʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. 

2. ʉ ʢʨʫʧʥʳʤ ʤʦʜʫʣʝʤ (ʙʦʣʝʝ 10 ʤʤ), ʢʦʪʦʨʳʝ ʥʝ ʤʦʛʫʪ ʦʙʨʘʙʘʪʳʚʘʪʴʩʷ ʥʘ ʦʙʢʘʪʥʳʭ ʩʪʘʥʢʘʭ. 3. ʉʦ 

ʩʧʝʮʠʘʣʴʥʳʤʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʟʫʙʴʝʚ (ʤʘʣʦʝ ʯʠʩʣʦ ʟʫʙʴʝʚ, ʙʦʣʴʰʦʡ ʫʛʦʣ ʧʨʦʬʠʣʷ, 

ʤʘʣʝʥʴʢʘʷ ʜʣʠʥʘ ʣʠʥʠʠ ʟʘʮʝʧʣʝʥʠʷ ʠ ʧʨ.). 4. ʉ ʙʣʠʟʢʦ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʟʫʙʯʘʪʳʤʠ ʚʝʥʮʘʤʠ. ʆʙʨʘʙʦʪʢʫ 

ʧʨʦʠʟʚʦʜʷʪ ʰʣʠʬʦʚʘʣʴʥʳʤʠ ʢʨʫʛʘʤʠ ʤʘʣʝʥʴʢʦʛʦ ʜʠʘʤʝʪʨʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʘʙʨʘʟʠʚʥʳʤʠ ʨʝʞʫʱʠʤʠ 

ʵʣʝʤʝʥʪʘʤʠ ʠʟ ʢʫʙʠʯʝʩʢʦʛʦ ʥʠʪʨʠʜʘ ʙʦʨʘ.  

ʂ ʥʝʛʘʪʠʚʥʳʤ ʩʚʦʡʩʪʚʘʤ ʧʨʦʬʠʣʴʥʦʛʦ ʟʫʙʦʰʣʠʬʦʚʘʥʠʷ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʚʳʩʦʢʫʶ 

ʪʝʧʣʦʥʘʧʨʷʞʝʥʥʦʩʪʴ ʧʨʦʮʝʩʩʘ, ʪʦ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʟʫʙʴʝʚ ʰʣʠʬʦʚʘʣʴʥʳʭ 

ʧʨʠʞʦʛʦʚ ʚ ʚʠʜʝ ʧʷʪʝʥ, ʯʝʨʝʜʫʶʱʠʭʩʷ ʧʦʣʦʩ ʠʣʠ ʦʪʜʝʣʴʥʳʭ ʤʝʣʢʠʭ ʰʪʨʠʭʦʚ. ɺʳʜʝʣʷʝʤʦʝ ʧʨʠ 

ʰʣʠʬʦʚʘʥʠʠ ʪʝʧʣʦ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʥʝʞʝʣʘʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʠ ʝʛʦ 

ʬʠʟʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʘ ʪʘʢʞʝ ʢʦʣʝʙʘʥʠʝ ʪʚʝʨʜʦʩʪʠ. ʐʣʠʬʦʚʦʯʥʳʝ ʧʨʠʞʦʛʠ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʶʪ 

ʢʦʥʪʘʢʪʥʫʶ ʠ ʠʟʛʠʙʥʫʶ ʚʳʥʦʩʣʠʚʦʩʪʴ ʟʫʙʴʝʚ. ɺ ʮʝʣʷʭ ʩʥʠʞʝʥʠʷ ʦʧʘʩʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʨʠʞʦʛʦʚ ʠ 

ʧʦʣʫʯʝʥʠʷ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʟʫʙʴʝʚ ʜʝʬʦʨʤʘʮʠʦʥʥʦʛʦ ʫʧʨʦʯʥʝʥʠʷ ʧʨʝʨʳʚʠʩʪʦʝ ʧʨʦʬʠʣʴʥʦʝ 

ʰʣʠʬʦʚʘʥʠʝ ʟʫʙʴʝʚ ʩʣʝʜʫʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʢʨʫʛʘʤʠ ʩ ʚʳʩʦʢʦʡ ʧʦʨʠʩʪʦʩʪʴʶ (ʥʦʤʝʨ ʩʪʨʫʢʪʫʨʳ 10-20). 

ʅʘʣʠʯʠʝ ʤʝʞʜʫ ʘʙʨʘʟʠʚʥʳʤʠ ʟʝʨʥʘʤʠ ʢʨʫʧʥʳʭ ʧʦʨ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʣʷ ʦʪʚʦʜʘ 

ʤʠʢʨʦʩʪʨʫʞʝʢ ʧʨʠ ʚʳʩʦʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʲʝʤʘ ʤʘʪʝʨʠʘʣʘ, ʘ ʪʘʢʞʝ ʧʦʜʚʦʜ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʉʆɾ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʟʦʥʫ ʨʝʟʘʥʠʷ ʯʝʨʝʟ ʧʦʨʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʢʨʫʛʘ.  

ɼʣʷ ʰʣʠʬʦʚʘʥʠʷ ʟʫʙʴʝʚ ʢʦʣʝʩ ʧʨʦʬʠʣʴʥʳʤ ʤʝʪʦʜʦʤ ʩʦʟʜʘʥ ʦʪʝʯʝʩʪʚʝʥʥʳʡ ʟʫʙʦʰʣʠʬʦʚʘʣʴʥʳʡ 

ʩʪʘʥʦʢ ʤʦʜʝʣʠ ʉʂ800, ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʡ ʧʦ ʜʦʩʪʠʛʘʝʤʳʤ ʚʳʭʦʜʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʪʦʯʥʦʩʪʠ ʟʫʙʯʘʪʳʭ 

ʢʦʣʝʩ (3 ï 5 ʩʪʝʧʝʥʝʡ), ʧʦ ʩʪʦʠʤʦʩʪʠ ʚ ʜʚʘ ʨʘʟʘ ʥʠʞʝ ʟʘʨʫʙʝʞʥʳʭ ʘʥʘʣʦʛʦʚ. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ 

ʧʨʠʤʝʥʝʥʠʝ ʩʪʘʥʢʘ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʢʨʫʧʥʦʤʦʜʫʣʴʥʳʭ ʢʦʣʝʩ. 

ʇʨʠ ʥʝʧʨʝʨʳʚʥʦʤ ʦʙʢʘʪʥʦʤ ʟʫʙʦʰʣʠʬʦʚʘʥʠʠ ʚʠʪʢʠ ʯʝʨʚʷʯʥʦʛʦ ʢʨʫʛʘ, ʠʤʝʶʱʠʝ ʙʣʠʟʢʠʡ ʢ ʨʝʝʯʥʦʤʫ 

ʧʨʦʬʠʣʴ, ʚʦʩʧʨʦʠʟʚʦʜʷʪ ʵʚʦʣʴʚʝʥʪʥʳʡ ʧʨʦʬʠʣʴ ʠ ʧʨʦʜʦʣʴʥʫʶ ʬʦʨʤʫ ʟʫʙʘ. ɼʣʷ ʦʙʢʘʪʥʦʛʦ ʤʝʪʦʜʘ 

ʭʘʨʘʢʪʝʨʝʥ ʪʦʯʝʯʥʳʡ ʢʦʥʪʘʢʪ ʰʣʠʬʦʚʘʣʴʥʦʛʦ ʢʨʫʛʘ ʠ ʟʘʛʦʪʦʚʢʠ, ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʶʱʠʡ ʩʚʦʝ ʧʦʣʦʞʝʥʠʝ ʧʦ 

ʚʳʩʦʪʝ ʠ ʜʣʠʥʝ ʟʫʙʘ. ʆʯʝʥʴ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ ʪʦʯʝʯʥʦʛʦ ʢʦʥʪʘʢʪʘ ʥʝ ʚʳʟʳʚʘʝʪ ʙʦʣʴʰʠʭ ʪʝʨʤʠʯʝʩʢʠʭ 

ʥʘʛʨʫʟʦʢ ʥʘ ʟʫʙ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʢʦʣʝʩʘ, ʧʦʵʪʦʤʫ ʧʨʠ ʰʣʠʬʦʚʘʥʠʠ ʵʪʠʤ ʤʝʪʦʜʦʤ ʚʦʟʤʦʞʥʳ ʚʳʩʦʢʠʝ 

ʩʢʦʨʦʩʪʠ ʨʝʟʘʥʠʷ ʙʝʟ ʦʧʘʩʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʨʠʞʦʛʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʟʫʙʴʝʚ. ʅʘʠʙʦʣʝʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʤ ʩʧʦʩʦʙʦʤ ʟʫʙʦʰʣʠʬʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʰʣʠʬʦʚʘʥʠʝ ʤʝʪʦʜʦʤ ʥʝʧʨʝʨʳʚʥʦʡ ʦʙʢʘʪʢʠ 

ʘʙʨʘʟʠʚʥʳʤ ʯʝʨʚʷʢʦʤ (ʨʠʩʫʥʦʢ 2). ʐʣʠʬʦʚʘʥʠʝ ʘʙʨʘʟʠʚʥʳʤ ʯʝʨʚʷʢʦʤ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʟʫʙʯʘʪʳʝ ʢʦʣʝʩʘ 

5ï6-ʡ ʩʪʝʧʝʥʠ ʪʦʯʥʦʩʪʠ ʩ ʰʝʨʦʭʦʚʘʪʦʩʪʴʶ ʦʙʨʘʙʦʪʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʧʨʝʜʝʣʘʭ Ra = 1,0ï0,2 ʤʢʤ.  

 
ʈʠʩʫʥʦʢ 2 ï ʐʣʠʬʦʚʘʥʠʝ ʟʫʙʯʘʪʳʭ ʢʦʣʝʩ ʤʝʪʦʜʦʤ ʦʙʢʘʪʘ 
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ɼʣʷ ʰʣʠʬʦʚʘʥʠʷ ʟʫʙʯʘʪʳʭ ʢʦʣʝʩ ʤʝʪʦʜʦʤ ʦʙʢʘʪʘ ʩʦʟʜʘʥ ʩʪʘʥʦʢ ʤʦʜʝʣʠ 5ɺ830, ʢʦʪʦʨʳʡ ʧʨʝʜʥʘʟʥʘʯʝʥ 

ʜʣʷ ʰʣʠʬʦʚʘʥʠʷ ʧʨʷʤʦʟʫʙʳʭ ʠ ʢʦʩʦʟʫʙʳʭ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʢʦʣʝʩ ʘʙʨʘʟʠʚʥʳʤ ʯʝʨʚʷʢʦʤ. ʉʪʘʥʦʢ ʜʘʥʥʦʡ 

ʤʦʜʝʣʠ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʩʝʨʠʡʥʦʛʦ ʠ ʢʨʫʧʥʦʩʝʨʠʡʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʊʦʯʥʦʩʪʴ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʥʘ ʜʘʥʥʦʤ 

ʩʪʘʥʢʝ ʟʫʙʯʘʪʳʭ ʢʦʣʝʩ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʨʤʘʤ ʪʦʯʥʦʩʪʠ ʟʫʙʦʰʣʠʬʦʚʘʣʴʥʳʭ ʩʪʘʥʢʦʚ ʢʣʘʩʩʘ ɺ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʠʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʠʤʝʝʪ ʟʫʙʦʰʣʠʬʦʚʘʥʠʝ ʪʘʨʝʣʴʯʘʪʳʤʠ ʢʨʫʛʘʤʠ. ʇʨʠ 

ʰʣʠʬʦʚʘʥʠʠ ʢʦʣʝʩ ʜʚʫʤʷ ʪʘʨʝʣʴʯʘʪʳʤʠ ʢʨʫʛʘʤʠ ʰʣʠʬʦʚʘʣʴʥʳʝ ʢʨʫʛʠ ʤʦʛʫʪ ʟʘʥʠʤʘʪʴ ʨʘʟʣʠʯʥʳʝ 

ʧʦʣʦʞʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʢʦʣʝʩʘ, ʘ ʠʤʝʥʥʦ, ʧʘʨʘʣʣʝʣʴʥʦ ʤʝʞʜʫ ʩʦʙʦʡ ʥʘ ʨʘʩʩʪʦʷʥʠʠ, 

ʨʘʚʥʦʤ ʜʣʠʥʝ ʦʙʱʝʡ ʥʦʨʤʘʣʠ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʢʦʣʝʩʘ ð ç0Á ʤʝʪʦʜè, ʠʣʠ ʧʦʜ ʨʘʟʣʠʯʥʳʤʠ ʫʛʣʘʤʠ (ʢʘʢ 

ʧʨʘʚʠʣʦ15Á ʠʣʠ 20Á). ʇʨʝʠʤʫʱʝʩʪʚʦʤ ç0Á ʤʝʪʦʜʘè ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʥʘ ʰʣʠʬʦʚʘʥʥʳʭ ʧʨʦʬʠʣʷʭ ʟʫʙʴʝʚ 

çʩʝʪʢʠè ʠ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʯʠʩʪʦʪʳ ʠʭ ʧʦʚʝʨʭʥʦʩʪʠ.  

 
ʈʠʩʫʥʦʢ 3 ï ʋʩʪʘʥʦʚʢʘ ʪʘʨʝʣʴʯʘʪʳʭ ʢʨʫʛʦʚ ʘ) 0Á- ʤʝʪʦʜ; ʙ) ʧʦʜ ʨʘʟʣʠʯʥʳʤʠ ʫʛʣʘʤʠ 

 

ɿʫʙʦʰʣʠʬʦʚʘʥʠʝ ʜʚʫʤʷ ʪʘʨʝʣʴʯʘʪʳʤʠ ʢʨʫʛʘʤʠ (ʨʠʩʫʥʦʢ 3) ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʟʫʙʯʘʪʳʝ ʢʦʣʝʩʘ 3ï4-

ʡ ʩʪʝʧʝʥʠ ʪʦʯʥʦʩʪʠ ʠ ʩ ʰʝʨʦʭʦʚʘʪʦʩʪʴʶ ʧʦʚʝʨʭʥʦʩʪʠ Ra = 1,0ï0,3 ʤʢʤ. ʐʣʠʬʦʚʘʣʴʥʳʝ ʢʨʫʛʠ ʪʘʨʝʣʴʯʘʪʦʡ 

ʬʦʨʤʳ, ʨʘʙʦʪʘʷ ʫʟʢʦʡ ʢʨʦʤʢʦʡ, ʠʤʝʶʪ ʤʘʣʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʥʪʘʢʪʘ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ ʰʣʠʬʫʝʤʦʛʦ ʟʫʙʘ, ʯʪʦ 

ʧʨʠ ʩʦʯʝʪʘʥʠʠ ʦʙʢʘʪʥʦʛʦ ʜʚʠʞʝʥʠʷ ʠ ʧʨʦʜʦʣʴʥʦʡ ʧʦʜʘʯʠ ʢʦʣʝʩʘ ʧʨʠʚʦʜʠʪ ʢ ʙʳʩʪʨʦʡ ʩʤʝʥʝ ʤʝʩʪ ʢʦʥʪʘʢʪʘ 

ʢʨʘʷ ʢʨʫʛʘ ʩʦ ʰʣʠʬʦʚʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ. ɿʘ ʩʯʝʪ ʵʪʦʛʦ ʟʫʙ ʣʠʰʴ ʯʫʪʴ-ʯʫʪʴ ʥʘʛʨʝʚʘʝʪʩʷ ʠ ʢʨʫʛ ʧʦʯʪʠ 

ʥʝ çʟʘʩʘʣʠʚʘʝʪʩʷè, ʯʪʦ ʷʚʣʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ.  

ʆʙʨʘʙʦʪʢʫ ʟʫʙʯʘʪʳʭ ʢʦʣʝʩ ʜʘʥʥʳʤ ʤʝʪʦʜʦʤ ʚʝʜʫʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʟʘʨʫʙʝʞʥʳʭ ʩʪʘʥʢʘʭ ʤʦʜʝʣʠ 

MAAG.[4] ʕʪʠ ʩʪʘʥʢʠ ʧʦʟʚʦʣʷʶʪ ʦʙʝʩʧʝʯʠʪʴ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʪʦʯʥʦʩʪʠ (3 ï 4), ʥʦ ʠʤʝʶʪ ʥʠʟʢʫʶ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʩʘʤʫʶ ʚʳʩʦʢʫʶ ʪʝʧʣʦʥʘʧʨʷʞʝʥʥʦʩʪʴ ʧʨʦʮʝʩʩʘ, ʢʦʪʦʨʘʷ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʪʝʤ, ʯʪʦ 

ʧʨʦʮʝʩʩ ʦʙʨʘʙʦʪʢʠ ʚʝʜʝʪʩʷ ʙʝʟ ʦʭʣʘʞʜʝʥʠʷ. 

ʇʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʧʝʮʠʘʣʴʥʳʡ ʟʫʙʦʰʣʠʬʦʚʘʣʴʥʳʡ ʩʪʘʥʦʢ ʤʦʜʝʣʠ 5891.[5] ɼʘʥʥʳʡ ʩʪʘʥʦʢ 

ʩʧʨʦʝʢʪʠʨʦʚʘʥ ʠ ʠʟʛʦʪʦʚʣʝʥ ʥʘ ʙʘʟʝ ʩʝʨʠʡʥʦʛʦ ʟʫʙʦʰʣʠʬʦʚʘʣʴʥʦʛʦ ʩʪʘʥʢʘ ʤʦʜʝʣʠ 5ɸ851. ʆʩʥʦʚʥʳʤ 

ʦʪʣʠʯʠʝʤ ʩʧʝʮʠʘʣʴʥʦʛʦ ʩʪʘʥʢʘ ʦʪ ʙʘʟʦʚʦʡ ʤʦʜʝʣʠ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʩʠʩʪʝʤʳ ʦʭʣʘʞʜʝʥʠʷ ʤʘʩʣʦʤ 

çʀʥʜʫʩʪʨʠʘʣʴʥʦʝ-12è ʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʵʣʝʢʪʨʦʵʨʦʟʠʦʥʥʦʡ ʧʨʘʚʢʠ, ʨʘʙʦʪʘʶʱʝʝ ʚ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʮʠʢʣʝ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʚʚʝʜʝʥʘ ʥʦʚʘʷ ʪʝʭʥʦʣʦʛʠʷ 

ʰʣʠʬʦʚʘʥʠʷ ʟʫʙʯʘʪʳʭ ʢʦʣʝʩ. ʇʨʠʤʝʥʝʥʳ ʪʘʨʝʣʴʯʘʪʳʝ ʰʣʠʬʦʚʘʣʴʥʳʝ ʢʨʫʛʠ ʠʟ ʂʅɹ (ʢʫʙʠʯʝʩʢʦʛʦ ʥʠʪʨʠʜʘ 

ʙʦʨʘ) ʜʠʘʤʝʪʨʘʤʠ 225 ʠ 275 ʤʤ ʥʘ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʩʚʷʟʢʘʭ ʬʦʨʤʳ 12V9. ɾʝʩʪʢʦʩʪʴ ʩʪʘʣʴʥʦʛʦ ʢʦʨʧʫʩʘ ʢʨʫʛʘ 

ʚʳʰʝ ʞʝʩʪʢʦʩʪʠ ʘʣʶʤʠʥʠʝʚʳʭ ʢʦʨʧʫʩʦʚ. ʄʘʪʝʨʠʘʣ ʢʦʨʧʫʩʘ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʧʝʨʝʜʘʯʫ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 

ʪʦʢʘ ʧʨʠ ʧʨʘʚʢʝ ʢʨʫʛʘ. ʇʨʠ ʰʣʠʬʦʚʘʥʠʠ ʥʝ ʧʨʦʠʩʭʦʜʠʪ çʟʘʪʠʨʘʥʠʷè ʵʚʦʣʴʚʝʥʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʟʫʙʘ 

ʟʫʙʯʘʪʦʛʦ ʢʦʣʝʩʘ ʠʟ-ʟʘ ʥʘʥʝʩʝʥʠʷ ʘʣʤʘʟʦʥʦʩʥʦʛʦ ʩʣʦʷ ʢʨʫʛʘ ʧʦʜ ʫʛʣʦʤ 5Á. ʊʦʯʥʦʩʪʴ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʥʘ 

ʜʘʥʥʦʤ ʩʪʘʥʢʝ ʟʫʙʯʘʪʳʭ ʢʦʣʝʩ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʨʤʘʤ ʪʦʯʥʦʩʪʠ ʟʫʙʦʰʣʠʬʦʚʘʣʴʥʳʭ ʩʪʘʥʢʦʚ ʢʣʘʩʩʘ ɸ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʙʦʨ ʤʝʪʦʜʘ ʟʫʙʦʰʣʠʬʦʚʘʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʪʦʯʥʦʩʪʠ 

ʟʫʙʯʘʪʳʭ ʢʦʣʝʩ, ʪʠʧʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʜʙʦʨʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʇʨʦʬʠʣʴʥʦʝ ʰʣʠʬʦʚʘʥʠʝ 

ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʚ ʝʜʠʥʠʯʥʦʤ ʠ ʤʝʣʢʦʩʝʨʠʡʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ. ʊʦʯʥʦʩʪʴ, ʧʦʣʫʯʘʝʤʘʷ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ 
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ʵʪʦʛʦ ʤʝʪʦʜʘ, ʟʘʚʠʩʠʪ ʦʪ ʪʦʯʥʦʩʪʠ ʬʦʨʤʳ ʧʨʦʬʠʣʷ ʰʣʠʬʦʚʘʣʴʥʦʛʦ ʢʨʫʛʘ. ʇʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ 

ʢʨʫʧʥʦʤʦʜʫʣʴʥʳʭ ʢʦʣʝʩ ʵʬʬʝʢʪʠʚʥʦ ʧʨʠʤʝʥʷʪʴ ʦʪʝʯʝʩʪʚʝʥʥʳʡ ʟʫʙʦʰʣʠʬʦʚʘʣʴʥʳʡ ʩʪʘʥʦʢ ʤʦʜʝʣʠ ʉʂ800. 

ɼʣʷ ʰʣʠʬʦʚʘʥʠʷ ʟʫʙʯʘʪʳʭ ʢʦʣʝʩ ʤʝʪʦʜʦʤ ʦʙʢʘʪʘ ʩʦʟʜʘʥ ʩʪʘʥʦʢ ʤʦʜʝʣʠ 5ɺ830, ʧʨʠʤʝʥʷʝʤʳʡ ʚ ʩʝʨʠʡʥʦʤ ʠ 

ʢʨʫʧʥʦʩʝʨʠʡʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ. ʊʦʯʥʦʩʪʴ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʥʘ ʜʘʥʥʦʤ ʩʪʘʥʢʝ ʟʫʙʯʘʪʳʭ ʢʦʣʝʩ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʥʦʨʤʘʤ ʪʦʯʥʦʩʪʠ ʟʫʙʦʰʣʠʬʦʚʘʣʴʥʳʭ ʩʪʘʥʢʦʚ ʢʣʘʩʩʘ ɺ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʪʦʯʥʳʭ 

ʢʦʣʝʩ (3ï4-ʷ ʩʪʝʧʝʥʴ ʪʦʯʥʦʩʪʠ) ʪʨʝʙʫʝʪʩʷ ʧʨʠʤʝʥʷʪʴ ʤʝʪʦʜ ʰʣʠʬʦʚʘʥʠʷ ʟʫʙʯʘʪʳʭ ʢʦʣʝʩ ʜʚʫʤʷ 

ʪʘʨʝʣʴʯʘʪʳʤʠ ʢʨʫʛʘʤʠ ʥʘ ʩʧʝʮʠʘʣʴʥʦʤ ʟʫʙʦʰʣʠʬʦʚʘʣʴʥʦʤ ʩʪʘʥʢʝ ʤʦʜʝʣʠ 5891. ʇʨʦʩʪʘʷ ʢʠʥʝʤʘʪʠʢʘ ʩʪʘʥʢʘ 

ʠʩʢʣʶʯʘʝʪ ʧʦʯʪʠ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʠʩʪʦʯʥʠʢʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʛʨʝʰʥʦʩʪʝʡ. ʊʦʯʥʦʩʪʴ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʥʘ 

ʜʘʥʥʦʤ ʩʪʘʥʢʝ ʟʫʙʯʘʪʳʭ ʢʦʣʝʩ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʨʤʘʤ ʪʦʯʥʦʩʪʠ ʟʫʙʦʰʣʠʬʦʚʘʣʴʥʳʭ ʩʪʘʥʢʦʚ ʢʣʘʩʩʘ ɸ. 
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ʧʨʦʛʨʘʤʤʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʪʘʥʢʘʤʠ (ʏʇʋ). ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʯʝʩʪʚʝʥʥʦʡ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ ʧʨʦʜʫʢʮʠʠ ʪʨʝʙʫʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʘʥʢʦʚ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʏʇʋ. 

ʂʦʤʧʣʝʢʪʘʮʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʪʘʢʠʤʠ ʩʠʩʪʝʤʘʤʠ ʨʘʩʰʠʨʷʝʪ ʝʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ, 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʪʦʯʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʠʟʜʝʣʠʷ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʜʘʥʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʠʦʨʠʪʝʪʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤ ʏʇʋ ʟʘʨʫʙʝʞʥʳʭ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. ʊʨʝʥʜʦʤ ʟʘʨʫʙʝʞʥʳʭ ʬʠʨʤ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩʠʩʪʝʤ ʏʇʋ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ, 

ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʠʩʧʦʣʴʟʫʶʱʝʡ ʬʫʥʢʮʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʠ ʠʩʢʣʶʯʘʶʱʝʡ ʬʠʥʠʰʥʫʶ 

ʦʙʨʘʙʦʪʢʫ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʜʝʪʘʣʝʡ ʩ ʚʳʩʦʢʦʡ ʯʠʩʪʦʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ɻʣʘʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʩʠʩʪʝʤ ʏʇʋ ʷʚʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʠʥʪʝʨʧʦʣʠʨʫʝʤʳʭ ʦʩʝʡ, ʩʦʟʜʘʥʠʝ ʢʦʤʧʣʝʢʪʥʳʭ 

ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ. ʈʘʩʩʤʦʪʨʝʥʳ ʥʦʚʝʡʰʠʝ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʨʘʟʨʘʙʦʪʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʩʜʝʣʘʥ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʥʘʰʝʡ ʩʪʨʘʥʳ 

ʚ ʦʙʣʘʩʪʠ ʩʪʘʥʢʦʩʪʨʦʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʫʶ ʧʨʦʠʟʚʦʜʠʪʴ  
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ʤʥʦʛʦʢʦʦʨʜʠʥʘʪʥʫʶ ʦʙʨʘʙʦʪʢʫ ʠ ʠʩʧʦʣʴʟʫʶʱʫʶ ʬʫʥʢʮʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʉʠʩʪʝʤʘ ʯʠʩʣʦʚʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʤʥʦʛʦʢʦʦʨʜʠʥʘʪʥʘʷ ʦʙʨʘʙʦʪʢʘ. 

 

ʉʦʚʨʝʤʝʥʥʳʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʩʪʘʥʢʦʩʪʨʦʠʪʝʣʴʥʦʡ ʦʙʣʘʩʪʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʚʳʰʝʥʠʝʤ ʫʨʦʚʥʷ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʚʥʝʜʨʝʥʠʝʤ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʦʚʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʩʪʘʥʢʦʚ ʩ ʏʇʋ. ʉʦʟʜʘʥʥʳʝ ʥʘ ʦʩʥʦʚʝ 

ʥʦʚʝʡʰʠʭ ʜʦʩʪʠʞʝʥʠʡ ʵʣʝʢʪʨʦʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʝ ʩʠʩʪʝʤʳ 

ʧʦʟʚʦʣʷʶʪ ʧʨʦʠʟʚʦʜʠʪʴ ʢʦʤʧʣʝʢʪʘʮʠʶ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʫʧʨʘʚʣʝʥʠʷ. ʕʪʦ 

ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ, ʪʘʢ ʢʘʢ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʯʝʩʪʚʝʥʥʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ ʧʨʦʜʫʢʮʠʠ 

ʪʨʝʙʫʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʘʥʢʦʚ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʏʇʋ. ʂʦʤʧʣʝʢʪʘʮʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʠʩʪʝʤʦʡ 

ʫʧʨʘʚʣʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʝʡ ʧʨʦʠʟʚʦʜʠʪʴ ʤʥʦʛʦʢʦʦʨʜʠʥʘʪʥʫʶ ʦʙʨʘʙʦʪʢʫ, ʨʘʩʰʠʨʷʝʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʩʪʘʥʢʦʚ. ɺʩʪʨʘʠʚʘʥʠʝ ʵʢʩʧʝʨʪʥʦʡ ʩʠʩʪʝʤʳ ʦʮʝʥʢʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʧʨʦʚʝʨʢʠ 

ʪʦʯʥʦʩʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʝʛʦ ʪʦʯʥʦʩʪʠ ʥʘ 2 ï 3 ʢʣʘʩʩʘ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʝʡ ʥʫʞʜʘʶʪʩʷ ʚ ʤʦʜʝʨʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʦʙʥʦʚʣʝʥʠʠ ʩʚʦʝʛʦ 

ʩʪʘʥʦʯʥʦʛʦ ʧʘʨʢʘ. [1] ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʤʦʜʝʨʥʠʟʘʮʠʷ ʩʪʘʥʢʘ ʩ ʏʇʋ, 

ʧʨʦʨʘʙʦʪʘʚʰʝʛʦ ʜʝʩʷʪʢʠ ʣʝʪ, ʪʨʝʙʫʝʪ ʧʦʣʥʦʡ ʟʘʤʝʥʳ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʘʢ ʢʘʢ ʩʦʚʨʝʤʝʥʥʳʝ 

ʫʩʪʨʦʡʩʪʚʘ ʠ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ï ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʝ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʝ ʫʩʪʨʦʡʩʪʚʘ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʫʩʪʨʦʡʩʪʚʘ ʏʇʋ ʟʘʨʫʙʝʞʥʳʭ ʬʠʨʤ 

çSiemensè, çHeidenheinè, ɻʝʨʤʘʥʠʷ; çFagorè, ʀʩʧʘʥʠʷ; çGE Fanuc Automationè, ʉʐɸ-ʗʧʦʥʠʷ; çOkumaè, 

çMitsubishiè, ʗʧʦʥʠʷ. ʇʦʩʪʘʚʱʠʢʘʤʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʩʪʘʥʢʘʤʠ ʷʚʣʷʶʪʩʷ ʪʘʢʠʝ 

ʨʦʩʩʠʡʩʢʠʝ ʬʠʨʤʳ, ʢʘʢ çɹʘʣʪ-ʉʠʩʪʝʤè, ç4ʉè ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ; çʄʦʜʤʘʰ-ʩʦʬʪè, ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ; 

çʀʞʧʨʵʩʪè, ʀʞʝʚʩʢ; çʄʠʢʨʦʩè, ʅʦʛʠʥʩʢ; çɼʞʝʩʪè, ʀʚʘʥʦʚʦ; çʉʪʘʥʢʦʮʝʥʪʨè, çʄɻʊʋ ʉʪʘʥʢʠʥè, ʄʦʩʢʚʘ ʠ 

ʜʨʫʛʠʝ. [2] 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʜʚʘʜʮʘʪʠ ʣʝʪ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʝ ʢʦʤʧʘʥʠʠ ʥʘʰʝʡ ʩʪʨʘʥʳ ʩʢʣʦʥʷʣʠʩʴ ʢ ʚʳʙʦʨʫ 

ʠʥʦʩʪʨʘʥʥʳʭ ʧʦʩʪʘʚʱʠʢʦʚ ʏʇʋ. ʅʘʧʨʠʤʝʨ, ʚ 2001 ʛʦʜʫ ʥʘ ʨʦʩʩʠʡʩʢʠʡ ʨʳʥʦʢ ʤʝʪʘʣʣʦʦʙʨʘʙʘʪʳʚʘʶʱʝʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ 28 ʬʠʨʤ ʧʨʝʜʩʪʘʚʠʣʠ ʩʪʘʥʢʠ, ʦʩʥʘʱʝʥʥʳʝ ʩʠʩʪʝʤʘʤʠ ʏʇʋ ʬʠʨʤʳ çSiemensè; 15 ʬʠʨʤ ï 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʩ ʩʠʩʪʝʤʘʤʠ ʫʧʨʘʚʣʝʥʠʷ çGE Fanuc Automationè; 8 ʬʠʨʤ ï ʩ ʩʠʩʪʝʤʘʤʠ çHeidenheinè; 9 

ʦʨʛʘʥʠʟʘʮʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʠʩʪʝʤʳ ʜʨʫʛʠʭ ʠʥʦʩʪʨʘʥʥʳʭ ʬʠʨʤ, ʠ ʪʦʣʴʢʦ 4 ï ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʬʠʨʤ.[3] 

ʇʨʝʜʧʦʯʪʝʥʠʝ ʚʳʙʦʨʘ ʟʘʨʫʙʝʞʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʦʙʲʷʩʥʷʣʦʩʴ ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʠ ʠʥʩʪʨʫʤʝʥʪʘ, ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʟʜʝʣʠʡ, 

ʪʘʢ ʢʘʢ ʢʘʯʝʩʪʚʝʥʥʳʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʵʪʠʭ ʩʠʩʪʝʤ ʟʥʘʯʠʪʝʣʴʥʦ ʦʧʝʨʝʞʘʝʪ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʨʘʟʨʘʙʦʪʦʢ. ʅʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠ ʜʦ ʚʚʝʜʝʥʠʷ ʩʘʥʢʮʠʡ ʠʥʦʩʪʨʘʥʥʳʝ ʬʠʨʤʳ ʥʝ 

ʧʦʩʪʘʚʣʷʣʠ ʚ ʈʦʩʩʠʶ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʥʦʚʝʡʰʠʝ ʨʘʟʨʘʙʦʪʢʠ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚʝʩʴʤʘ 

ʟʘʪʨʫʜʥʝʥʦ ʧʨʠʦʙʨʝʪʝʥʠʝ ʩʠʩʪʝʤ ʏʇʋ ʜʣʷ ʧʷʪʠʢʦʦʨʜʠʥʘʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʟʘʛʦʪʦʚʦʢ. [4] 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʩʘʥʢʮʠʡ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʟʘʜʘʯʫ ʦʙʝʩʧʝʯʝʥʠʷ 

ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʩʪʘʥʢʘʤʠ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʨʦʩʩʠʡʩʢʠʤ ʩʪʘʥʢʦʩʪʨʦʠʪʝʣʷʤ ʚ 

ʙʣʠʞʘʡʰʝʡ ʧʝʨʩʧʝʢʪʠʚʝ ʟʘʥʷʪʴ ʥʠʰʫ ʥʘ ʨʘʩʪʫʱʠʭ ʨʳʥʢʘʭ ʂʠʪʘʷ ʠ ʩʪʨʘʥ ʖʛʦ-ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ.  

ʉʨʝʜʠ ʩʦʚʨʝʤʝʥʥʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ ʏʇʋ, ʚʳʧʫʩʢʘʝʤʳʭ ʬʠʨʤʘʤʠ çɹʘʣʪ-ʉʠʩʪʝʤè, çʄʦʜʤʘʰ-

ʩʦʬʪè, çʄʠʢʨʦʩè, çʉʪʘʥʢʦʮʝʥʪʨè ʚʳʜʝʣʷʶʪ ʩʠʩʪʝʤʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚʘʭ 

ʩʦʙʩʪʚʝʥʥʦʡ ʨʘʟʨʘʙʦʪʢʠ. ʆʥʠ ʦʩʥʦʚʘʥʳ ʥʘ ʫʩʪʘʨʝʚʰʠʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, 

ʧʦʵʪʦʤʫ ʥʝ ʷʚʣʷʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ. [4] ʉʫʱʝʩʪʚʫʶʪ ʪʘʢʞʝ ʩʠʩʪʝʤʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʩʦʚʨʝʤʝʥʥʳʭ 

ʠʤʧʦʨʪʥʳʭ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʭ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚʘʭ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʦʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ 

ʩʝʤʝʡʩʪʚʘ Windows. ʊʘʢʠʝ ʩʠʩʪʝʤʳ ʥʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʚʳʰʝʥʠʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʩʠʩʪʝʤ ʏʇʋ. ʅʘ ʚʳʩʪʘʚʢʝ çʄʝʪʘʣʣʦʦʙʨʘʙʦʪʢʘ ï 2015è çʉʪʘʥʢʦʧʨʦʤè ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʩʠʩʪʝʤʫ ʏʇʋ, 

ʘʨʭʠʪʝʢʪʫʨʘ ʢʦʪʦʨʦʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʚʷʟʢʫ ï ʢʦʤʧʴʶʪʝʨ + ʘʥʘʣʦʛʦʚʳʡ ʠʤʧʦʨʪʥʳʡ ʧʨʠʚʦʜ. [5] 

ɿʘʨʫʙʝʞʥʳʝ ʬʠʨʤʳ ʦʪʢʘʟʘʣʠʩʴ ʦʪ ʜʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʟʘʜʘʥʠʷ ʫʧʨʘʚʣʷʶʱʝʛʦ ʩʠʛʥʘʣʘ ʥʘ ʧʨʠʚʦʜ ʠ ʧʨʠʤʝʥʷʶʪ 

ʪʦʣʴʢʦ ʮʠʬʨʦʚʦʝ ʫʧʨʘʚʣʝʥʠʝ ï ʩʧʦʩʦʙ ʧʨʷʤʦʡ ʰʠʨʦʪʥʦ-ʠʤʧʫʣʴʩʥʦʡ ʤʦʜʫʣʷʮʠʠ ʠʣʠ ʫʧʨʘʚʣʝʥʠʝ ʯʝʨʝʟ 

ʮʠʬʨʦʚʦʡ ʠʥʪʝʨʬʝʡʩ ʥʘ ʦʩʥʦʚʝ Ethernet. 

ʇʨʦʙʣʝʤʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʩʠʩʪʝʤʳ ʏʇʋ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʩʦʚʨʝʤʝʥʥʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ  
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ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚʘʭ. ʈʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʏʇʋ ʪʨʝʙʫʝʪ ʟʥʘʥʠʡ ʜʠʥʘʤʠʢʠ ʩʪʘʥʢʦʚ, ʤʝʭʘʥʠʢʠ, 

ʤʘʪʝʤʘʪʠʢʠ, ʬʠʟʠʢʠ, ʵʣʝʢʪʨʠʢʠ, ʵʣʝʢʪʨʦʥʠʢʠ, ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʟʘʪʨʘʛʠʚʘʝʪ ʜʨʫʛʠʝ ʦʙʣʘʩʪʠ ʥʘʫʢʠ ʠ 

ʪʝʭʥʠʢʠ. ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʦʧʨʝʜʝʣʷʶʱʝʝ ʜʠʥʘʤʠʯʝʩʢʠʝ ʠ ʪʦʯʥʦʩʪʥʳʝ ʧʘʨʘʤʝʪʨʳ ʩʪʘʥʢʘ, ʚʣʠʷʝʪ 

ʥʘ ʧʦʚʳʰʝʥʠʝ ʪʦʯʥʦʩʪʠ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. [2] ʊʨʝʥʜ ʟʘʨʫʙʝʞʥʳʭ ʬʠʨʤ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

ʩʠʩʪʝʤ ʏʇʋ ï ʥʘʠʙʦʣʝʝ ʧʦʣʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʬʫʥʢʮʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʠʩʢʣʶʯʘʶʱʝʝ 

ʬʠʥʠʰʥʫʶ ʦʙʨʘʙʦʪʢʫ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʜʝʪʘʣʝʡ ʩ ʚʳʩʦʢʦʡ ʯʠʩʪʦʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ: ʢʦʤʧʝʥʩʘʮʠʷ 

ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʜʝʬʦʨʤʘʮʠʠ, ʫʜʘʨʥʳʭ ʠ ʚʠʙʨʘʮʠʦʥʥʳʭ ʚʦʟʤʫʱʝʥʠʡ; ʜʠʘʛʥʦʩʪʠʢʘ ʩʦʩʪʦʷʥʠʷ ʠʥʩʪʨʫʤʝʥʪʦʚ; 

ʘʜʘʧʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʦʜʘʯʝʡ.  

ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ ʪʘʢʠʭ ʩʠʩʪʝʤ ʢʣʘʩʩʘ çHi-Endè ʧʦʢʘ ʥʝ ʩʦʟʜʘʥʦ, ʥʦ ʠ ʧʨʠʦʙʨʝʪʝʥʠʝ ʟʘʨʫʙʝʞʥʳʭ 

ʩʠʩʪʝʤ ʥʝ ʧʦʟʚʦʣʠʪ ʩʦʙʩʪʚʝʥʥʳʤʠ ʩʠʣʘʤʠ, ʙʝʟ ʧʨʠʛʣʘʰʝʥʠʷ ʠʥʦʩʪʨʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʧʦʣʫʯʠʪʴ ʚʳʩʦʢʠʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʪʦʯʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ, ʪʘʢ ʢʘʢ ʜʘʞʝ ʩʘʤʳʡ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʦʪʢʨʳʪʦʩʪʠ ʥʝ ʨʘʩʢʨʳʚʘʝʪ 

ʩʠʩʪʝʤʥʦʛʦ ʷʜʨʘ. 

ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʛʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʩʠʩʪʝʤ ʏʇʋ ʷʚʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ 

ʯʠʩʣʘ ʠʥʪʝʨʧʦʣʠʨʫʝʤʳʭ ʦʩʝʡ, ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ. 

ʂʦʣʠʯʝʩʪʚʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʫʧʨʘʚʣʷʝʤʳʭ ʦʩʝʡ ʚ ʤʦʜʝʣʠ SINUMERIK 840D/Di sl (Solution Line) (ʬʠʨʤʳ 

çSiemensè) ï 64. ʉʠʩʪʝʤʘ ʏʇʋ çFanucè ʠʤʝʝʪ 24 ʦʜʥʦʚʨʝʤʝʥʥʦ ʠʥʪʝʨʧʦʣʠʨʫʝʤʳʝ ʦʩʠ, ʘ iTNC-530 (ʬʠʨʤʳ 

çHeidenheinè) ï 13. [4] ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ ʩʪʘʥʢʦʟʘʚʦʜʦʤ çʉʪʘʥ-ʉʘʤʘʨʘè ʜʣʷ ʦʩʥʘʱʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʳʧʫʱʝʥ ʩʪʘʥʦʢ ʤʦʜʝʣʠ ʉʂʈ-400. ʂʦʤʧʣʝʢʪʘʮʠʷ ʵʪʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʠʩʪʝʤʦʡ ʏʇʋ NC-310 

ʬʠʨʤʳ çɹʘʣʪ-ʉʠʩʪʝʤè ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʞʠʤ ʫʧʨʘʚʣʝʥʠʷ ʠʥʪʝʨʧʦʣʷʮʠʝʡ ʧʷʪʴʶ ʦʩʷʤʠ ʠ ʨʝʞʠʤ 

ʧʷʪʠʦʩʝʚʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩ 3D-ʢʦʤʧʝʥʩʘʮʠʝʡ ʠʥʩʪʨʫʤʝʥʪʘ. [2]  

ʆʙʦʨʫʜʦʚʘʥʠʝ ʧʨʝʜʧʨʠʷʪʠʡ ʈʦʩʪʚʝʨʪʦʣ, ʈʉʂ ʄʀɻ, ɻʠʜʨʦʧʨʝʩʩ, ʊɸʅʊʂ ʠʤ. ɻ.ʄ. ɹʝʨʠʝʚʘ (ʛ. 

ʊʘʛʘʥʨʦʛ) ʦʩʥʘʱʝʥʦ ʩʠʩʪʝʤʦʡ ʏʇʋ Flex NC, ʚʳʧʫʱʝʥʥʦʡ ʆʆʆ çʉʪʘʥʢʦʎʝʥʪʨè (ʛ. ʄʦʩʢʚʘ). Flex NC ï 

ʩʣʦʞʥʳʡ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʡ ʢʦʤʧʣʝʢʩ, ʨʘʙʦʪʘʶʱʠʡ ʚ ʞʝʩʪʢʦʤ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʠ ʦʙʨʘʙʘʪʳʚʘʶʱʠʡ 

ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʩʪʘʥʢʘ ʥʘ 1-3 ʢʣʘʩʩʘ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ 

ʩʢʦʨʦʩʪʠ ʨʘʙʦʯʠʭ ʧʦʜʘʯ. ʇʦʜʦʙʥʳʝ ʟʘʜʘʯʠ ʨʝʰʘʶʪ ʦʛʨʘʥʠʯʝʥʥʦʝ ʯʠʩʣʦ ʟʘʨʫʙʝʞʥʳʭ ʬʠʨʤ ï 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʪʦʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ (Okuma, Mazak). Flex NC ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʧʘʩʧʦʨʪ ʜʝʪʘʣʠ ʠ, ʢʨʦʤʝ 

ʩʪʘʥʢʦʚ, ʫʧʨʘʚʣʷʪʴ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʨʦʙʦʪʘʤʠ. [2] ʏʠʩʣʦ ʠʥʪʝʨʧʦʣʠʨʫʝʤʳʭ ʦʩʝʡ ï 32. ʉʦʛʣʘʩʥʦ 

ʧʝʨʩʧʝʢʪʠʚʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤ ʏʇʋ ï ʩʦʟʜʘʥʠʷ ʢʦʤʧʣʝʢʪʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ï ʚ Flex 

NC ʚʤʝʩʪʝ ʩ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʦʡ ʏʇʋ ʚʭʦʜʷʪ ʨʦʩʩʠʡʩʢʠʝ ʵʣʝʢʪʨʦʧʨʠʚʦʜʳ ʠ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʠ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʙʳʩʪʨʦʡ ʢʦʤʧʣʝʢʪʘʮʠʝʡ, ʟʘʤʝʥʦʡ ʠ ʨʝʤʦʥʪʦʤ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ. 

ʅʦ ʵʣʝʤʝʥʪʥʘʷ ʙʘʟʘ ʩʠʩʪʝʤʳ ï ʩʦʚʨʝʤʝʥʥʘʷ ʟʘʨʫʙʝʞʥʘʷ ʩ ʦʪʢʨʳʪʦʡ ʘʨʭʠʪʝʢʪʫʨʦʡ. ɺ ʩʣʦʪ ʨʘʩʰʠʨʝʥʠʷ 

ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʫʩʪʘʥʦʚʣʝʥ ʢʦʥʪʨʦʣʣʝʨ ʜʚʠʞʝʥʠʷ Turbo PMAC (ʬʠʨʤʘ Delta Tau Data System, 

ʉʐɸ). ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ï NC ʦʙʦʣʦʯʢʘ (ʬʠʨʤʘ Delta Tau Data System, ʉʐɸ ʠʣʠ çʉʪʘʥʢʦʮʝʥʪʨè, 

ʈʦʩʩʠʷ) ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʠʥʪʝʨʬʝʡʩʘ ʤʝʞʜʫ ʢʦʥʪʨʦʣʣʝʨʦʤ ʠ 

ʦʧʝʨʘʪʦʨʦʤ. 

ɼʣ̫ ʤʦʜʝʨʥʠʟʘʮʠʠ ʫʩʪʘʨʝʚʰʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʬʠʨʤʦʡ çʀʞʧʨʵʩʪè ʨʘʟʨʘʙʦʪʘʥʦ ʫʩʪʨʦʡʩʪʚʦ ʏʇʋ 

çʄʘʷʢ-622è ï ʧʝʨʚʘʷ ʦʪʝʯʝʩʪʚʝʥʥʘʷ ʮʠʬʨʦʚʘʷ ʩʠʩʪʝʤʘ. ɽʝ ʘʧʧʘʨʘʪʥʘʷ ʯʘʩʪʴ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʠʨʦʚʳʤ 

ʪʨʝʥʜʘʤ: ʷʜʨʦ ʚʳʧʦʣʥʝʥʦ ʥʘ ʙʘʟʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʩ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ çLinuxè, 

ʠʥʪʝʨʬʝʡʩʳ ï ʫʥʠʚʝʨʩʘʣʴʥʦ-ʮʠʬʨʦʚʳʝ. [2] 

ʉʪʘʥʦʢ çɻʈʉ 100ɸè ʨʦʩʩʠʡʩʢʦ-ʯʝʰʩʢʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ çɻʈʉ ʋʨʘʣè ʦʩʥʘʱʝʥ ʧʨʦʛʨʘʤʤʥʳʤ 

ʫʧʨʘʚʣʝʥʠʝʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʤ çɹʘʣʪ-ʉʠʩʪʝʤè. ʂʨʦʤʝ ʨʦʩʩʠʡʩʢʦʡ ʩʠʩʪʝʤʳ ʏʇʋ ʩʪʘʥʦʢ ʫʢʦʤʧʣʝʢʪʦʚʘʥ 

ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʧʨʠʚʦʜʘʤʠ, ʜʘʪʯʠʢʘʤʠ. ʂʦʤʧʣʝʢʪʫʶʱʠʝ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʙʫʜʝʪ ʧʦʩʪʘʚʣʷʪʴ ʢʘʯʢʘʥʘʨʩʢʠʡ 

ʆɸʆ çʄʝʪʘʣʣʠʩʪè. [6] 

ʉʇʈʋʊ-ʊʝʭʥʦʣʦʛʠʷ (ʛ. ʅʘʙʝʨʝʞʥʳʝ ʏʝʣʥʳ) ʚʳʧʫʩʢʘʝʪ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʧʨʠʦʙʨʝʪʘʝʤʦʝ 

ʢʦʤʧʘʥʠʷʤʠ ʗʧʦʥʠʠ, ʉʐɸ, ʐʚʝʡʮʘʨʠʠ, ʀʪʘʣʠʠ. SprutCAM ï ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʧʨʦʛʨʘʤʤʥʘʷ ʩʠʩʪʝʤʘ 

ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʫʧʨʘʚʣʷʶʱʠʭ ʧʨʦʛʨʘʤʤ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ ʏʇʋ: 3-ʭ, 4-ʭ, 5-ʪʠ ʢʦʦʨʜʠʥʘʪʥʳʭ ʪʦʢʘʨʥʳʭ, 

ʬʨʝʟʝʨʥʳʭ, ʵʣʝʢʪʨʦʵʨʦʟʠʦʥʥʳʭ, ʨʘʩʪʦʯʥʳʭ ʩʪʘʥʢʦʚ ʠ ʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʮʝʥʪʨʦʚ. [7] 

ɺ ʄɻʊʋ çʉʊɸʅʂʀʅè ʝʱʝ ʚ 2000 ʛʦʜʫ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʩʦʟʜʘʥʠʷ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʏʇʋ 

ʢʣʘʩʩʘ çHi-Endè. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ ʨʘʟʨʘʙʦʪʘʥʦ ʙʘʟʦʚʦʝ ʷʜʨʦ ʜʣʷ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 
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ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ çɸʢʩʠʦʤʘ ʂʦʥʪʨʦʣè, ʦʪʢʨʳʪʘʷ ʤʦʜʫʣʴʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʢʦʪʦʨʦʡ ʧʦʟʚʦʣʠʪ ʘʜʘʧʪʠʨʦʚʘʪʴ 

ʝʝ ʜʣʷ ʨʘʟʥʳʭ ʪʠʧʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʊʝʨʤʠʥʘʣʴʥʘʷ ʯʘʩʪʴ ʘʨʭʠʪʝʢʪʫʨʳ ʦʙʦʙʱʝʥʥʦʡ ʩʠʩʪʝʤʳ ʏʇʋ ʨʘʙʦʪʘʝʪ ʚ 

ʤʘʰʠʥʥʦʤ ʚʨʝʤʝʥʠ ʧʦʜ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ Windows, ʷʜʨʦ - ʧʦʜ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ Linux RT, 

ʜʦʧʦʣʥʝʥʥʦʡ ʦʨʠʛʠʥʘʣʴʥʳʤʠ ʧʨʦʛʨʘʤʤʥʳʤʠ ʤʦʜʫʣʷʤʠ. [8] 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʩʜʝʣʘʥ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ 

ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʙʳʣ ʩʜʝʣʘʥ ʙʦʣʴʰʦʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤ ʏʇʋ ʩʪʘʥʢʘʤʠ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʥʘʰʝʡ ʩʪʨʘʥʳ ʚ ʦʙʣʘʩʪʠ ʩʪʘʥʢʦʩʪʨʦʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʩʠʩʪʝʤʫ 

ʫʧʨʘʚʣʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʫʶ ʧʨʦʠʟʚʦʜʠʪʴ ʤʥʦʛʦʢʦʦʨʜʠʥʘʪʥʫʶ ʦʙʨʘʙʦʪʢʫ ʠ ʠʩʧʦʣʴʟʫʶʱʫʶ ʬʫʥʢʮʠʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. 
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ʉʫʨʞʢʦ ʆ.ɸ. ʧʨʦʬʝʩʩʦʨ, ʜ.ʪ.ʥ. 

ʆʢʦʚʠʪʘʷ ʂ.ʆ., 

ʩʪʫʜʝʥʪʢʘ 4 ʢʫʨʩʘ ʖʞʥʦ - ʈʦʩʩʠʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ  

ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʅʇʀ) 

ɹʘʨʳhʥʠʢʦʚ ɸ.ɺ.,  

ʇʨʝʧʦʜʘʚʘʪʝʣʴ ɼɻʊʋ, ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ 

  

 

ʀɿʋʏɽʅʀɽ ɾɽʃɽɿʆʉʆɼɽʈɾɸʑʀʍ ʐʃɸʄʆɺ ʇʆʉʃɽ ʆʏʀʉʊʂʀ ʐɸʍʊʅʓʍ ɺʆɼ 

ɺʆʉʊʆʏʅʆɻʆ ɼʆʅɹɸʉʉɸ  

 

ɸʥʥʦʪʘʮʠʷ 

ʆʧʨʝʜʝʣʝʥ ʩʦʩʪʘʚ ʰʣʘʤʘ ʧʦʩʣʝ ʦʯʠʩʪʢʠ ʰʘʭʪʥʳʭ ʚʦʜ. ʈʘʩʩʯʠʪʘʥ ʢʣʘʩʩ ʦʧʘʩʥʦʩʪʠ ʰʣʘʤʘ ʠ 

ʦʙʦʩʥʦʚʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʝʛʦ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʤʫ ʩʢʣʘʜʠʨʦʚʘʥʠʶ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʐʘʭʪʥʳʝ ʚʦʜʳ, ʞʝʣʝʟʦʩʦʜʝʨʞʘʱʠʝ ʰʣʘʤʳ, ʩʦʩʪʘʚ 
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ʇʨʠ ʦʯʠʩʪʢʝ ʰʘʭʪʥʳʭ ʚʦʜ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʨʘʡʦʥʝ ʛ. ʐʘʭʪʳ (ʆʆʆ ñʉʇʆɺʂò), ʦʙʨʘʟʫʶʪʩʷ 

ʞʝʣʝʟʦʩʦʜʝʨʞʘʱʠʝ ʰʣʘʤʳ, ʢʦʪʦʨʳʝ ʦʙʝʟʚʦʞʠʚʘʶʪ ʥʘ ʬʠʣʴʪʨ-ʧʨʝʩʩʘʭ. ʅʝʙʣʘʛʦʧʨʠʷʪʥʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ 

ʩʠʪʫʘʮʠʷ, ʩʣʦʞʠʚʰʘʷʩʷ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʰʘʭʪʥʳʭ ʚʦʜ ʥʝ ʧʦʟʚʦʣʷʝʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʭʘʥʠʯʝʩʢʦʝ ʦʙʝʟʚʦʞʠʚʘʥʠʝ ʰʣʘʤʦʚ. ɺʳʥʫʞʜʝʥʥʦʡ ʚʨʝʤʝʥʥʦʡ ʤʝʨʦʡ ʷʚʣʷʝʪʩʷ 

ʧʦʜʩʫʰʠʚʘʥʠʝ ʠ ʥʘʢʦʧʣʝʥʠʝ ʰʣʘʤʘ ʥʘ ʰʣʘʤʦʚʳʭ ʧʣʦʱʘʜʢʘʭ, ʥʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ 

ʝʛʦ ʢʣʘʩʩ ʦʧʘʩʥʦʩʪʠ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʦʩʪʘʚʘ ʞʝʣʝʟʦʩʦʜʝʨʞʘʱʝʛʦ ʰʣʘʤʘ 

ʠ ʨʘʩʯʝʪ ʢʣʘʩʩʘ ʝʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ. ɺ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʠʟʫʯʝʥʠʶ ʩʦʩʪʘʚʘ ʠ ʩʚʦʡʩʪʚ ʰʣʘʤʦʚ 

ʩʦʜʝʨʞʘʱʠʭ ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ ʫʜʝʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦʝ ʚʥʠʤʘʥʠʝ[1-3]. 

ʆʩʘʜʦʢ ʩ ʨʘʩʭʦʜʦʤ ʦʢʦʣʦ 8,36 ʪ/ʩʫʪ, ʚʣʘʞʥʦʩʪʴʶ ʦʢʦʣʦ 85%, ʧʦʣʫʯʝʥʥʳʡ ʚ ʧʨʦʮʝʩʩʝ 

ʦʙʝʟʞʝʣʝʟʠʚʘʥʠʷ ʰʘʭʪʥʳʭ ʚʦʜ ʠ ʦʩʘʞʜʝʥʠʷ ʚ ʦʪʩʪʦʡʥʠʢʝ, ʦʪʢʘʯʠʚʘʝʪʩʷ ʩʨʘʟʫ ʥʘ ʧʣʦʱʘʜʢʫ ʧʦʜʩʫʰʠʚʘʥʠʷ, 

ʢʦʪʦʨʫʶ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʪʝʭʥʦʛʝʥʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʞʝʣʝʟʘ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʪʨʝʙʫʝʤʦʡ ʨʠʪʤʠʯʥʦʩʪʠ ʚ ʚʳʚʦʟʝ ʚʨʝʤʝʥʥʦ ʥʘʢʘʧʣʠʚʘʝʤʳʭ ʦʪʭʦʜʦʚ ʠ ʣʠʢʚʠʜʘʮʠʠ 

ʪʝʤ ʩʘʤʳʤ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʥʝʦʙʭʦʜʠʤʦ 

ʦʧʨʝʜʝʣʠʪʴ ʣʠʤʠʪ ʥʘʢʦʧʣʝʥʠʷ ʦʪʭʦʜʦʚ ʚ ʰʣʘʤʦʥʘʢʦʧʠʪʝʣʝ ʩ ʫʯʝʪʦʤ ʧʣʦʱʘʜʠ ʫʯʘʩʪʢʘ ʩʢʣʘʜʠʨʦʚʘʥʠʷ ʠ 

ʢʣʘʩʩʘ ʦʧʘʩʥʦʩʪʠ ʦʪʭʦʜʘ.  

ʉʦʩʪʘʚ ʰʣʘʤʘ ʧʨʝʜʩʪʘʚʣʝʥ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ (ʪʘʙʣʠʮʘ 1).  

ʅʘʠʤʝʥʦʚʘʥʠʝ ʚʠʜʘ ʦʪʭʦʜʘ ʧʦ ʌʂʂʆ (ʬʝʜʝʨʘʣʴʥʳʡ ʢʣʘʩʩʠʬʠʢʘʪʦʨ ʢʦʜʘ ʦʪʭʦʜʦʚ): ʦʪʭʦʜʳ (ʦʩʘʜʢʠ) 

ʧʨʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʯʠʩʪʢʝ ʩʪʦʯʥʳʭ ʚʦʜ. ʂʦʜ ʚʠʜʘ ʦʪʭʦʜʘ-ʞʝʣʝʟʦʩʦʜʝʨʞʘʱʝʛʦ ʰʣʘʤʘ: 943 

000 00 00 00. 

ʈʘʩʯʸʪ ʢʣʘʩʩʘ ʦʧʘʩʥʦʩʪʠ ʦʪʭʦʜʘ ʚʳʧʦʣʥʝʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ çʂʨʠʪʝʨʠʷʤʠ ʦʪʥʝʩʝʥʠʷ ʦʧʘʩʥʳʭ ʦʪʭʦʜʦʚ 

ʢ ʢʣʘʩʩʫ ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳè, ʫʪʚʝʨʞʜʸʥʥʳʤʠ ʧʨʠʢʘʟʦʤ ʄʇʈ ʈʦʩʩʠʠ ʦʪ 15 ʠʶʥʷ 

2007 ʛ. ˉ 511. 

 ʊʘʙʣʠʮʘ 1 

ʉʦʩʪʘʚ ʰʣʘʤʘ 

ˉ ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʤʛ/ʢʛ. ʩʫʭʦʛʦ ʰʣʘʤʘ 

ɺʘʣʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ (ʚ ʧʝʨʝʩʯʸʪʝ ʥʘ 

ʩʫʭʦʝ ʚʝʱʝʩʪʚʦ) 

ʄʝʪʦʜ 

ʦʧʨʝʜʝʣʝʥʠʷ 

1 ɾʝʣʝʟʦ 95000,0  

ʕʤʠʩʩ-ʩʧʝʢʪʨʘʣʴʥʳʡ 

 

çʄʝʪʦʜʠʯʝʩʢʠʝ 

ʫʢʘʟʘʥʠʷ ʧʦ 

ʢʦʥʪʨʦʣʶ 

ʟʘʛʨʷʟʥʝʥʠʷ 

ʧʦʯʚè 

ɻʠʜʨʦʤʝʜʠʟʜʘʪ, 

ʄ. 1987 ʛ 

 

 

ʈɼ 52.24.80-89. 

2 ɸʣʶʤʠʥʠʡ 2000,0 

3 ʄʝʜʴ 20,0 

4 ʉʚʠʥʝʮ ʥ/ʦ 

5 ʅʠʢʝʣʴ 25,0 

6 ʍʨʦʤ 104 

7 ʎʠʥʢ ʥ/ʦ 

8  ʂʘʜʤʠʡ ʥ/ʦ 

9 ʄʘʨʛʘʥʝʮ 400,0 

 10 ʅʝʬʪʝʧʨʦʜʫʢʪʳ  2300,0 

 

ʇʝʨʝʯʝʥʴ ʚʝʱʝʩʪʚ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʦʪʭʦʜ, ʠ ʠʭ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʫʩʪʘʥʦʚʣʝʥʳ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʚ ʘʢʢʨʝʜʠʪʦʚʘʥʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ (ʧʨʦʪʦʢʦʣ ç270 ʦʪ 

28.04.06 ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʠʩʧʳʪʘʪʝʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʅʀʀ ɹʠʦʣʦʛʠʠ ʈɻʋ, ʘʪʪʝʩʪʘʪ ʘʢʢʨʝʜʠʪʘʮʠʠ ˉʈʆʉʉ 

0001.511127 ʦʪ 30.10.2000ʛ.) 

ʇʦʢʘʟʘʪʝʣʴ ʂ ʩʪʝʧʝʥʠ ʦʧʘʩʥʦʩʪʠ ʰʣʘʤʘ (ʦʪʭʦʜʘ) ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʨʘʩʩʯʠʪʳʚʘʝʤ ʧʦ 

ʬʦʨʤʫʣʝ: ʂ=ʂ1+ʂ2+...+ʂn, ʛʜʝ ʂ1, ʂ2, ʂn - ʧʦʢʘʟʘʪʝʣʠ ʩʪʝʧʝʥʠ ʦʧʘʩʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʦʧʘʩʥʦʛʦ 

ʦʪʭʦʜʘ ʜʣʷ ʆʇʉ. 

 ʇʦʢʘʟʘʪʝʣʠ Ki ʨʘʩʩʯʠʪʳʚʘʝʤ ʧʦ ʬʦʨʤʫʣʝ: K i=Ci/W i, ʛʜʝ Ci - ʢʦʥʮʝʥʪʨʘʮʠʷ i-ʛo ʢʦʤʧʦʥʝʥʪʘ ʚ ʦʧʘʩʥʦʤ 

ʦʪʭʦʜʝ (ʤʛ/ʢʛ ʦʪʭʦʜʘ), Wi - ʢʦʵʬʬʠʮʠʝʥʪ ʩʪʝʧʝʥʠ ʦʧʘʩʥʦʩʪʠ i-ro ʢʦʤʧʦʥʝʥʪʘ ʦʧʘʩʥʦʛʦ ʦʪʭʦʜʘ -ʫʩʣʦʚʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ, ʯʠʩʣʝʥʥʦ ʨʘʚʥʳʡ ʢʦʣʠʯʝʩʪʚʫ ʢʦʤʧʦʥʝʥʪʘ ʦʪʭʦʜʘ, ʥʠʞʝ ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʦʛʦ ʦʥ ʥʝ ʦʢʘʟʳʚʘʝʪ 

ʥʝʛʘʪʠʚʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʆʇʉ. ʈʘʟʤʝʨʥʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʪʝʧʝʥʠ ʦʧʘʩʥʦʩʪʠ ʰʣʘʤʘ ʜʣʷ ʆʇʉ ʫʩʣʦʚʥʦ 

ʧʨʠʥʠʤʘʝʪʩʷ ʢʘʢ ʤʛ/ʢʛ. 
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 ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʪʝʧʝʥʠ ʦʧʘʩʥʦʩʪʠ ʢʦʤʧʦʥʝʥʪʘ ʰʣʘʤʘ ʜʣʷ ʆʇʉ ʧʦ ʢʘʞʜʦʤʫ 

ʢʦʤʧʦʥʝʥʪʫ ʫʩʪʘʥʘʚʣʠʚʘʝʤ ʩʪʝʧʝʥʴ ʠʭ ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʧʨʠʨʦʜʥʳʭ ʩʨʝʜ. 

 ʇʦ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʩʪʝʧʝʥʷʤ ʦʧʘʩʥʦʩʪʠ ʢʦʤʧʦʥʝʥʪʦʚ ʦʪʭʦʜʘ ʜʣʷ ʆʇʉ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʠʨʦʜʥʳʭ 

ʩʨʝʜʘʭ ʨʘʩʩʯʠʪʳʚʘʝʤ ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʧʘʨʘʤʝʪʨ ʦʧʘʩʥʦʩʪʠ ʢʦʤʧʦʥʝʥʪʘ ʰʣʘʤʘ ʜʣʷ ʆʇʉ (Xi) ʜʝʣʝʥʠʝʤ ʩʫʤʤʳ 

ʙʘʣʣʦʚ ʧʦ ʚʩʝʤ ʧʘʨʘʤʝʪʨʘʤ ʥʘ ʯʠʩʣʦ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ. ɿʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ Wi ʨʘʩʩʯʠʪʳʚʘʝʤ ʧʦ ʦʜʥʦʡ 

ʠʟ ʩʣʝʜʫʶʱʠʭ ʬʦʨʤʫʣ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ Zi: 

 

LgWi=4-4/ Zi ɼʣʷ 1< Zi <2 

LgWi= Zi ɼʣʷ 2< Zi <4 

LgWi=2+4/(6- Zi) ɼʣʷ 4< Zi <5 

ɻʜʝ Zi=4Xi/3-1/3 

 

ɺ ʧʝʨʝʯʝʥʴ ʧʦʢʘʟʘʪʝʣʝʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʨʘʩʯʸʪʘ Wi, ʚʢʣʶʯʘʝʪʩʷ ʧʦʢʘʟʘʪʝʣʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʫʯʝʪʘ ʥʝʜʦʩʪʘʪʢʘ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʧʝʨʚʠʯʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʩʪʝʧʝʥʠ ʦʧʘʩʥʦʩʪʠ ʢʦʤʧʦʥʝʥʪʦʚ 

ʰʣʘʤʘ ʜʣʷ ʆʇʉ. 

ʇʦʢʘʟʘʪʝʣʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʩʩʯʠʪʳʚʘʝʤ ʧʫʪʸʤ ʜʝʣʝʥʠʷ ʯʠʩʣʘ ʫʩʪʘʥʦʚʣʝʥʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ-n ʥʘ N (N=12 - ʢʦʣʠʯʝʩʪʚʦ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʧʝʨʚʠʯʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʧʘʩʥʦʩʪʠ ʢʦʤʧʦʥʝʥʪʦʚ 

ʦʪʭʦʜʘ ʜʣʷ ʆʇʉ). 

ʈʘʩʯʝʪʥʳʝ ʧʘʨʘʤʝʪʨʳ ʢʦʤʧʦʥʝʥʪʘ ʰʣʘʤʘ (ʞʝʣʝʟʦ) ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

ʊʘʙʣʠʮʘ 2 

ʆʩʥʦʚʥʳʝ ʨʘʩʯʝʪʥʳʝ ʧʘʨʘʤʝʪʨʳ ʢʦʤʧʦʥʝʥʪʦʚ ʰʣʘʤʘ. 

 ʂʦʤʧʦʥʝʥʪ ʉʦʜʝʨʞʘʥʠʝ 

ʦʢʩʠʜʦʚ 

(%) 

Ci Xi  IgWi Wi ʂ 

 ɾʝʣʝʟʦ 13,58 95000 3,1428 3,8571 7196 13,2 

 ɸʣʶʤʠʥʠʡ 0,378 2000 2,5714 3,095 1245,2 1,61 

 ʇʦʨʦʜʦʦʙʨʘʟʫʶʱʠ

ʝ ʢʦʤʧʦʥʝʥʪʳ 

77,982 779823 4,0 6,0 1000000 0,78 

 ʄʘʨʛʘʥʝʮ 0,052 400 2,30 2,37 537 0,74 

 ʉʚʠʥʝʮ   1,46 1,61 33,1  

 ʍʨʦʤ 0,0002 1,4 1,75 2,00 100 0,01 

 ʅʠʢʝʣʴ 0,0032 25 1,83 2,11 128,8 0,19 

 ʄʝʜʴ 0,0025 20 2,17 2,56 358,9 0,06 

 ʎʠʥʢ   2,25 2,67 463,4  

 ʂʠʩʣʦʨʦʜ  42730,6 4,0 6,0 1000000 0,04 

 ʅʝʬʪʝʧʨʦʜʫʢʪʳ 0,23 2300 3,1111 3,8151 6533 0,35 

        

ʇʝʨʚʠʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʧʘʩʥʦʩʪʠ ʞʝʣʝʟʘ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3. 

ʊʘʙʣʠʮʘ 3 

 ʇʝʨʚʠʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʧʘʩʥʦʩʪʠ ʞʝʣʝʟʘ ʚ ʰʣʘʤʝ. 

ˉ ʧ/ʧ ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʝʨʚʠʯʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ 

ʦʧʘʩʥʦʩʪʠ ʞʝʣʝʟʘ 
ɿʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʦʧʘʩʥʦʩʪʠ ʧʦ 

ʜʘʥʥʦʤʫ ʢʦʤʧʦʥʝʥʪʫ ʰʣʘʤʘ 
ɹʘʣʣ 

1 2 3 4 

1. ʇɼʂɺ (ʆɼʋ, ʆɹʋɺ), ʤʛ/ʣ 0,3 3 

2. ʂʣʘʩʩ ʦʧʘʩʥʦʩʪʠ ʚ ʚʦʜʝʭʦʟʷʡʩʪʚʝʥʥʦ-

ʧʠʪʴʝʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

3 3 

3. ʇɼʂʈ.ʍ. (ʆɹʋɺ), ʤʛ/ʣ 0,1 4 

4. ʂʣʘʩʩ ʦʧʘʩʥʦʩʪʠ ʚ ʚʦʜʝ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

4 4 

5. ʇɼʂʩ.ʩ. (ʇɼʂʤ.ʨ., ʆɹʋɺ), ʤʛ/ʤ3 0,04 3 

6. ʂʣʘʩʩ ʦʧʘʩʥʦʩʪʠ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ 3 3 

7. ʆʪʥʦʩʠʪʝʣʴʥʳʡ ʧʘʨʘʤʝʪʨ ʦʧʘʩʥʦʩʪʠ 

ʍi=Ɇʙʘʣʣʦʚ/n 

22/7=3,1428  

8. Zi=4Xi/3-l/3 4*3,1428/3-1/3=3,8571  

9. LgWi=Zi  3,8571  

10. Wi 7196  
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ʇʦʜʦʙʥʳʡ ʨʘʩʯʝʪ ʚʳʧʦʣʥʝʥ ʪʘʢ ʞʝ ʜʣʷ ʘʣʶʤʠʥʠʷ, ʦʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ: ʢʣʘʩʩ ʦʧʘʩʥʦʩʪʠ ʚ 

ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ-2; ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ-0,5; ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʧʘʨʘʤʝʪʨ ʦʧʘʩʥʦʩʪʠ-2,5714; 

Wi=1245.  

 ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʰʣʘʤʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʩʥʦʚʥʳʤʠ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ 

ʟʘʛʨʷʟʥʷʶʱʠʤʠ ʆʇʉ ʷʚʣʷʝʪʩʷ ʞʝʣʝʟʦ ʠ ʘʣʶʤʠʥʠʡ. ʂʣʘʩʩ ʦʧʘʩʥʦʩʪʠ ʵʪʠʭ ʤʝʪʘʣʣʦʚ ʜʣʷ ʚʦʜʥʦʡ ʩʨʝʜʳ ʨʘʚʝʥ 

4, ʘ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʢʣʘʩʩ ʦʧʘʩʥʦʩʪʠ ʞʝʣʝʟʘ 3, ʘʣʶʤʠʥʠʷ 2. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʧʨʝʜʝʣʝʥʠʝ ʢʣʘʩʩʘ 

ʦʧʘʩʥʦʩʪʠ ʢʦʤʧʦʥʝʥʪʦʚ ʰʣʘʤʘ ʨʘʩʯʝʪʥʳʤ ʤʝʪʦʜʦʤ ʷʚʣʷʝʪʩʷ ʧʨʘʚʦʤʝʨʥʳʤ, ʪ.ʢ. ʪʦʣʴʢʦ ʜʣʷ 5 ʢʣʘʩʩʘ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʭ ʚʦʟʜʝʡʩʪʚʠʶ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ. 

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʦʜʩʫʰʠʚʘʥʠʝ ʠ ʩʢʣʘʜʠʨʦʚʘʥʠʝ ʰʣʘʤʦʚ ʦʙʨʘʟʫʶʱʠʭʩʷ ʧʦʩʣʝ ʦʯʠʩʪʢʠ ʰʘʭʪʥʳʭ ʚʦʜ 

ʥʘ ʧʣʦʱʘʜʢʘʭ ʷʚʣʷʝʪʩʷ ʜʦʧʫʩʪʠʤʳʤ, ʪ.ʢ. ʢʣʘʩʩ ʦʧʘʩʥʦʩʪʠ ʞʝʣʝʟʘ ʠ ʘʣʶʤʠʥʠʷ ʨʘʚʝʥ 4. ʇʨʠ ʵʪʦʤ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʤʝʨʦʧʨʠʷʪʠʷ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʧʳʣʝʥʠʷ ʠ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ 

ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ, ʪ.ʢ. ʢʣʘʩʩ ʦʧʘʩʥʦʩʪʠ ʞʝʣʝʟʘ ʠ ʘʣʶʤʠʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 3 ʠ 2. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 
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ʉʫʨʞʢʦ ʆ.ɸ. ʧʨʦʬʝʩʩʦʨ, ʜ.ʪ.ʥ. 

ʆʢʦʚʠʪʘʷ ʂ.ʆ,ʩʪʫʜʝʥʪʢʘ 4 ʢʫʨʩʘ  

ʖʞʥʦ - ʈʦʩʩʠʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ  

ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʅʇʀ) 

ɹʘʨʳʰʥʠʢʦʚ ɸ.ɺ., ʧʨʝʧʦʜʘʚʘʪʝʣʴ  

ɼɻʊʋ, ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ 

 

ʇʆɺʓʐɽʅʀɽ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʆɹɽɿɾɽʃɽɿʀɺɸʅʀʗ ʐɸʍʊʅʓʍ 

ɺʆɼ ɺʆʉʊʆʏʅʆɻʆ ɼʆʅɹɸʉʉɸ  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʣʦʞʝʥ ʠ ʦʙʦʩʥʦʚʘʥ ʚʘʨʠʘʥʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ ʦʯʠʩʪʢʠ 

ʰʘʭʪʥʳʭ ʚʦʜ ɺʦʩʪʦʯʥʦʛʦ ɼʦʥʙʘʩʩʘ. ʇʨʝʜʣʘʛʘʝʪʩʷ ʚʢʣʶʯʠʪʴ ʚ ʩʫʱʝʩʪʚʫʶʱʫʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʩʭʝʤʫ 

ʦʯʠʩʪʢʠ ʚʦʜ ʦʪ ʞʝʣʝʟʘ ʢʘʤʝʨʫ ʘʵʨʘʮʠʠ ʠ ʦʙʝʩʧʝʯʠʪʴ ʫʩʠʣʝʥʥʫʶ ʘʵʨʘʮʠʶ ʚ ʯʝʪʳʨʝʭʩʝʢʮʠʦʥʥʦʤ ʦʪʩʪʦʡʥʠʢʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ  

ʐʘʭʪʥʳʝ ʚʦʜʳ, ʦʙʝʟʞʝʣʝʟʠʚʘʥʠʝ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

 

ɺ ʩʚʷʟʠ ʩ ʟʘʢʨʳʪʠʝʤ ʰʘʭʪ ñʖʞʥʘʷò, ñʅʝʞʜʘʥʥʘʷò, ʠʤ. ʂʨʘʩʠʥʘ, ñʄʘʡʩʢʘʷò ʧʨʦʠʟʦʰʣʦ ʠʭ ʟʘʪʦʧʣʝʥʠʝ 

ʧʦʜʟʝʤʥʳʤʠ ʚʦʜʘʤʠ. ʇʨʠ ʧʦʩʪʦʷʥʥʦʤ ʧʦʜʧʦʨʝ ʚʦʜʳ ʚʦʟʥʠʢʣʘ ʦʧʘʩʥʦʩʪʴ ʟʘʛʨʷʟʥʝʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʨʦʜʥʠʢʦʚ ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ ñɹʝʣʘʷ ʛʦʨʢʘò ʠ ʧʦʜʪʦʧʣʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʧʦʩʝʣʢʘ ʇʫʰʢʠʥ. 

ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʵʪʠʭ ʧʦʩʣʝʜʩʪʚʠʡ, ʚ ʙʘʣʢʝ ɸʪʶʭʪʘ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʦʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ  
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ʰʘʭʪʥʳʭ ʚʦʜ. ɺ ʭʦʜʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʦʦʨʫʞʝʥʠʡ ʧʦʷʚʠʣʘʩʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʠʭ ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʪ.ʢ. 

ʢʘʯʝʩʪʚʦ ʦʯʠʱʝʥʥʦʡ ʚʦʜʳ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʩʙʨʦʩʘ ʠ ʚʦʟʥʠʢʣʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʩ 

ʦʙʝʟʚʦʞʠʚʘʥʠʝʤ ʦʙʨʘʟʫʶʱʝʛʦʩʷ ʦʩʘʜʢʘ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʦʯʠʩʪʢʠ ʰʘʭʪʥʳʭ ʚʦʜ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʥʦʨʤʘʪʠʚʦʚ ʩʙʨʦʩʘ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ ʩ ʤʠʥʠʤʠʟʘʮʠʝʡ ʟʘʪʨʘʪ ʥʘ ʚʥʝʜʨʝʥʠʝ. 

ʆʩʥʦʚʥʳʤ ʟʘʛʨʷʟʥʠʪʝʣʝʤ ʷʚʣʷʝʪʩʷ ʦʙʱʝʝ ʞʝʣʝʟʦ ʠ ʟʘʢʠʩʥʦʝ ʞʝʣʝʟʦ (II). ɹʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 

ʦʩʥʦʚʥʳʝ ʤʝʪʦʜʳ ʦʙʝʟʞʝʣʝʟʠʚʘʥʠʷ: ʧʨʠ ʧʦʤʦʱʠ ʘʵʨʘʮʠʠ; ʘʵʨʘʮʠʷ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʩʠʣʴʥʳʭ ʦʢʠʩʣʠʪʝʣʝʡ; ʩ 

ʦʩʘʞʜʝʥʠʝʤ ʢʦʣʣʦʠʜʥʦʛʦ ʞʝʣʝʟʘ; ʧʨʠ ʧʦʤʦʱʠ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʦʢʠʩʣʝʥʠʷ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʬʠʣʴʪʨʘʮʠʝʡ; 

ʠʦʥʥʦ-ʦʙʤʝʥʥʳʤ ʠ ʤʝʤʙʨʘʥʥʳʤʠ ʤʝʪʦʜʘʤʠ; ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʦʙʝʟʞʝʣʝʟʠʚʘʥʠʝʤ. 

ʅʘʠʙʦʣʝʝ ʙʣʠʟʢʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʧʦ ʦʯʠʩʪʢʝ ʰʘʭʪʥʳʭ ʚʦʜ ʦʪ ʞʝʣʝʟʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʪʨʫʜʘʭ [1-3]. 

ʕʢʦʥʦʤʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʠ ʤʝʥʝʝ ʵʥʝʨʛʦʟʘʪʨʘʪʥʳʤ ʤʝʪʦʜʦʤ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʦʯʠʩʪʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙ ʘʵʨʘʮʠʠ, ʥʦ ʩ ʦʙʦʩʥʦʚʘʥʠʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʜʠʩʧʝʨʩʥʦʩʪʠ ʧʦʜʘʚʘʝʤʦʛʦ 

ʚʦʟʜʫʭʘ. 

ʉʫʱʝʩʪʚʫʶʱʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʚʢʣʶʯʘʝʪ: ʧʣʦʱʘʜʢʫ ʧʦʛʨʫʞʥʳʭ ʥʘʩʦʩʦʚ ʠ ʧʨʠʝʤʥʳʡ 

ʨʝʟʝʨʚʫʘʨ, ʢʘʤʝʨʫ ʘʵʨʘʮʠʠ, ʯʝʪʳʨʸʭʩʝʢʮʠʦʥʥʳʡ ʦʪʩʪʦʡʥʠʢ, ʢʘʩʢʘʜ ʤʝʣʢʦʚʦʜʥʳʭ ʧʨʫʜʦʚ ʩ ʚʦʜʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, ʚʳʧʫʩʢ ʦʯʠʱʝʥʥʦʡ ʚʦʜʳ ʚ ʨ.ɸʪʶʭʪʘ. 

ʉ ʧʦʤʦʱʴʶ ʧʦʛʨʫʞʥʳʭ ʥʘʩʦʩʦʚ ʩ ʛʣʫʙʠʥʳ 20-22 ʤ ʥʘ ʦʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʧʦʜʘʝʪʩʷ ʰʘʭʪʥʘʷ ʚʦʜʘ ʩ 

ʧʦʩʪʦʷʥʥʳʤ ʨʘʩʯʝʪʥʳʤ ʨʘʩʭʦʜʦʤ 600 ʤ3/ʯʘʩ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦ ʇʅɼʌ 14.1:2:3:4.121-97(ʠʟʜ. 2004) ʙʳʣ 

ʦʧʨʝʜʝʣʝʥ ʩʦʩʪʘʚ ʰʘʭʪʥʳʭ ʚʦʜ, ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʥʦʨʤʘʪʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʙʨʦʩʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ. 

  
ʈʠʩʫʥʦʢ ï ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʦʯʠʩʪʢʠ ʰʘʭʪʥʳʭ ʚʦʜ 

 

ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʯʠʩʪʢʠ ʚʦʜʳ ʠ ʫʣʫʯʰʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʩʙʨʘʩʳʚʘʝʤʦʡ 

ʚ ʚʦʜʥʳʡ ʦʙʲʝʢʪ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʦʠʟʚʝʩʪʠ ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʠ ʜʦʙʘʚʠʪʴ ʩʦʦʨʫʞʝʥʠʷ, 

ʛʜʝ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʫʩʠʣʝʥʥʘʷ ʘʵʨʘʮʠʷ ʰʘʭʪʥʦʡ ʚʦʜʳ ʘʪʤʦʩʬʝʨʥʳʤ ʚʦʟʜʫʭʦʤ. ʇʦʩʨʝʜʩʪʚʦʤ 

ʦʢʠʩʣʝʥʠʷ ʢʠʩʣʦʨʦʜʦʤ ʚʦʟʜʫʭʘ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʚ ʰʘʭʪʥʦʡ ʚʦʜʝ ʞʝʣʝʟʘ (II), ʜʦ ʞʝʣʝʟʘ (III) ʠ ʪʝʤ ʩʘʤʳʤ 

ʦʙʨʘʟʦʚʘʥʠʷ ʥʝʨʘʩʪʚʦʨʠʤʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʞʝʣʝʟʘ Fe203, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʯʠʩʪʢʠ ʰʘʭʪʥʦʡ 

ʚʦʜʳ. 
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ɼʣʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʵʪʦʛʦ ʤʝʪʦʜʘ, ʧʨʦʝʢʪʠʨʫʝʪʩʷ ʢʘʤʝʨʘ ʘʵʨʘʮʠʠ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ 

ʥʘʭʦʜʠʪʴʩʷ ʧʝʨʝʜ ʵʣʝʢʪʨʦʣʠʟʸʨʦʤ, ʘ ʪʘʢʞʝ ʘʵʨʘʮʠʷ ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʚ ʯʝʪʳʨʸʭʩʝʢʮʠʦʥʥʦʤ ʦʪʩʪʦʡʥʠʢʝ, 

ʢʘʞʜʘʷ ʩʝʢʮʠʷ ʢʦʪʦʨʦʛʦ ʧʨʠ ʧʦʤʦʱʠ ʧʝʨʬʦʨʠʨʦʚʘʥʥʳʭ ʪʨʫʙ ʙʫʜʝʪ ʨʘʟʜʝʣʝʥʘ ʥʘ ʚʦʩʝʤʴ ʟʦʥ: ʯʝʪʳʨʝ ʟʦʥʳ 

ʘʵʨʘʮʠʠ ʠ ʯʝʪʳʨʝ ʟʦʥʳ ʩʝʜʠʤʝʥʪʘʮʠʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʚʳʚʝʩʪʠ ʠʟ ʚʦʜʳ ʟʘʛʨʷʟʥʷʶʱʠʝ 

ʚʝʱʝʩʪʚʘ ʠ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʦʩʘʜʠʪʴ ʚʟʚʝʰʝʥʥʳʝ ʚʝʱʝʩʪʚʘ. 

ʀʟ ʧʨʠʸʤʥʦʡ ʢʘʤʝʨʳ ʚʦʜʘ ʩʘʤʦʪʸʢʦʤ ʧʝʨʝʣʠʚʘʝʪʩʷ ʚ ʢʘʤʝʨʫ ʘʵʨʘʮʠʠ. ʕʪʦ ʞʝʣʝʟʦʙʝʪʦʥʥʳʡ ʨʝʟʝʨʚʫʘʨ, 

ʩ ʨʘʟʤʝʱʸʥʥʦʡ ʚ ʥʸʤ ʩʠʩʪʝʤʦʡ ʧʝʨʬʦʨʠʨʦʚʘʥʥʳʭ ʪʨʫʙ, ʧʦ ʢʦʪʦʨʳʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʜʘʯʘ ʚʦʟʜʫʭʘ ʠʟ 

ʚʦʟʜʫʭʦʜʫʚʢʠ. 

ɺ ʢʘʤʝʨʝ ʘʵʨʘʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʚʘʷ ʩʪʘʜʠʷ ʥʘʩʳʱʝʥʠʷ ʰʘʭʪʥʦʡ ʚʦʜʳ ʚʦʟʜʫʭʦʤ, ʜʣʷ 

ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʦʮʝʩʩʘ ʦʢʠʩʣʝʥʠʷ ʞʝʣʝʟʘ (II) ʚ ʞʝʣʝʟʦ (III), ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʘʛʨʝʛʘʮʠʝʡ ʥʝʨʘʩʪʚʦʨʠʤʳʭ 

ʯʘʩʪʠʮ. 

ʊʘʙʣʠʮʘ 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʘ ʰʘʭʪʥʳʭ ʚʦʜ 

ˉ 

ʧ/ʧ 

 

ʀʩʩʣʝʜʫʝʤʳʡ ʧʦʢʘʟʘʪʝʣʴ 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʜʳ  

ʉʣʫʯʘʡʥʳʝ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢ

ʠʝ ʧʨʦʤʘʭʠ 
ʀʩʭʦʜʥʘʷ ʇʦʩʣʝ 

ʩʫʱʝʩʪʚʫʶʱʝʡ 

ʩʭʝʤʳ ʦʯʠʩʪʢʠ 

ʇʦʩʣʝ 

ʨʝʢʦʤʝʥʜʫʝʤʦʡ 

ʩʭʝʤʳ ʦʯʠʩʪʢʠ 

1 ʈʝʘʢʮʠʷ ʨʅ, ʝʜ. ʨʅ 6,62 7,38 7,38 1,48 

2 ɺʟʚʝʰʝʥʥʳʝ ʚ-ʚʘ, ʤʛ/ʜʤ3 40,0 15,0 6,0 1,8 

3 ʉʫʭʦʡ ʦʩʪʘʪʦʢ, ʤʛ/ʜʤ3 6154,0 6000,0 5942,0 297,1 

4 ʍʣʦʨʠʜʳ, ʤʛ/ʜʤ3 406,0 402,4 402,4 36,2 

5 ʉʫʣʴʬʘʪʳ, ʤʛ/ʜʤ3 3030,8 3006,3 2946,7 471,5 

6 ʀʦʥ-ʘʤʤʦʥʠʷ ʧʦ ʘʟʦʪʫ, ʤʛ/ʜʤ3 0,83 0,75 0,50 0,18 

7 ʅʠʪʨʠʪ-ʠʦʥ ʧʦ ʘʟʦʪʫ, ʤʛ/ʜʤ3 0,008 0,018 0,018 0,003 

8 ʅʠʪʨʘʪ-ʠʦʥ ʧʦ ʘʟʦʪʫ, ʤʛ/ʜʤ3 0,28 0,48 0,48 0,14 

9 ʌʦʩʬʘʪ-ʠʦʥ (ʧʦ ʈ), ʤʛ/ʜʤ3 <0,02 0,03 0,03 0,00 

10 ɾʝʩʪʦʢʦʩʪʴ ʦʙʱ. ʤʤʦʣʴ/ʜʤ3 43,2 39,2 35,2 3,2 

11 ʂʘʣʴʮʠʡ, ʤʛ/ʜʤ3 320,6 320,6 320,6 35,3 

12 ɻʠʜʨʦʢʘʨʙʦʥʘʪʳ, ʤʛ/ʜʤ3 866,5 782,4 732,2 80,5 

13 ɾʝʣʝʟʦ ʦʙʱʝʝ, ʤʛ/ʜʤ3 39,00 12,0 0,41 0,12 

14 ɾʝʣʝʟʦ ʟʘʢʠʩʥʦʝ, ʤʛ/ʜʤ3 19,80 5,0 <0,05  

15 ʅʝʬʪʝʧʨʦʜʫʢʪʳ, ʤʛ/ʜʤ3 0,25 0,07 0,07 0,03 

 

ʆʩʥʦʚʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʨʘʩʯʸʪʘ ʢʘʤʝʨʳ ʘʵʨʘʮʠʠ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʝʸ ʛʘʙʘʨʠʪʥʳʭ ʨʘʟʤʝʨʦʚ, 

ʢʦʪʦʨʳʝ ʟʘʚʠʩʷʪ ʦʪ ʚʨʝʤʝʥʠ ʧʨʝʙʳʚʘʥʠʷ ʚ ʥʝʡ ʚʦʜʳ. 

ʈʝʢʦʤʝʥʜʫʝʤʦʝ ʚʨʝʤʷ ʧʨʝʙʳʚʘʥʠʷ ʚʦʜʳ ʚ ʢʘʤʝʨʝ ʘʵʨʘʮʠʠ 20 -25 ʤʠʥʫʪ. ʇʨʠʥʠʤʘʝʤ ʢʘʤʝʨʫ ʘʵʨʘʮʠʠ 

ʨʘʟʤʝʨʘʤʠ 6x12x3 ʤ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʘʵʨʘʮʠʠ ʙʝʨʝʪʩʷ ʩ ʫʯʸʪʦʤ ʥʘʩʳʱʝʥʠʷ ʚʦʜʳ ʢʠʩʣʦʨʦʜʦʤ ʧʨʝʚʳʰʘʶʱʝʝ 

ʩʪʝʭʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ ʚ ʚʦʜʝ ʧʨʠ 

ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʩʦʩʪʘʚʣʷʝʪ 8 ʤʛ/ʣ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʠʩʣʦʨʦʜʘ 

(7,5%) ʜʣʷ ʦʢʠʩʣʝʥʠʷ ʞʝʣʝʟʘ (II) ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʩʨʝʜʥʝʧʫʟʳʨʯʘʪʦʡ ʘʵʨʘʮʠʠ, ʢʦʛʜʘ ʜʠʘʤʝʪʨ ʦʪʚʝʨʩʪʠʡ ʚ 

ʚʦʟʜʫʭʦʚʦʜʘʭ ʩʦʩʪʘʚʣʷʝʪ 2,5 ʤʤ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʜʘʯʠ ʚʦʟʜʫʭʘ ʚ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʫʶ ʩʠʩʪʝʤʫ 
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ʯʝʪʳʨʝʭʩʝʢʮʠʦʥʥʦʛʦ ʦʪʩʪʦʡʥʠʢʘ ʥʝʦʙʭʦʜʠʤ ʨʘʩʭʦʜ ʚʦʟʜʫʭʦʜʫʚʦʢ 55 ʤ3/ʤʠʥ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ 

ʦʙʝʩʧʝʯʝʥ ʜʚʫʤʷ ʪʫʨʙʦʢʦʤʧʨʝʩʩʦʨʘʤʠ (ʦʜʠʥ ʨʝʟʝʨʚʥʳʡ) ʊɺ-42-1,4 ʩ ʜʘʚʣʝʥʠʝʤ 1,4 ʘʪʤ, ʩ ʨʘʩʭʦʜʦʤ 60 

ʤ3/ʤʠʥ. ʉʢʦʨʦʩʪʴ ʚʳʣʝʪʘ ʩʪʨʫʠ ʚʦʟʜʫʭʘ ʠʟ ʧʝʨʬʦʨʠʨʦʚʘʥʥʳʭ ʣʫʯʝʡ ʜʦʣʞʥʘ ʥʘʭʦʜʠʪʴʩʷ ʚ ʧʨʝʜʝʣʘʭ 25-30 

ʤ/ʩʝʢ. ʅʘʠʙʦʣʴʰʠʡ ʨʘʩʭʦʜ ʚʦʟʜʫʭʘ ʠʜʝʪ ʥʘ 1 ʠ 2 ʟʘʚʝʩʳ, ʜʘʣʝʝ ʨʘʩʭʦʜ ʩʥʠʞʘʝʪʩʷ, ʢʘʢ ʠ ʩʦʜʝʨʞʘʥʠʝ 

ʟʘʢʠʩʥʦʛʦ ʞʝʣʝʟʘ ʚ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʚʦʜʝ. 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʯʠʩʪʢʠ 

ʦʩʥʦʚʥʳʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʧʦ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʭʝʤʝ ʩʦʩʪʘʚʣʷʝʪ (%): 

- ʧʦ ʞʝʣʝʟʫ (II) -69,4; 

- ʧʦ ʞʝʣʝʟʫ ʦʙʱʝʤʫ - 60,5; 

- ʧʦ ʚʟʚʝʰʝʥʥʳʤ ʚʝʱʝʩʪʚʘʤ - 62,5. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʥʝʜʨʝʥʠʷ ʧʨʝʜʣʘʛʘʝʤʦʡ ʩʭʝʤʳ ʦʯʠʩʪʢʠ ʰʘʭʪʥʳʭ ʚʦʜ ʜʦʩʪʠʛʘʝʪʩʷ ʵʬʬʝʢʪ ʦʯʠʩʪʢʠ 

ʩʦʩʪʘʚʣʷʝʪ (%): 

- ʵʬʬʝʢʪ ʦʯʠʩʪʢʠ ʧʦ ʞʝʣʝʟʫ (II) - 99,7; 

- ʧʦ ʞʝʣʝʟʫ ʦʙʱʝʤʫ - 98,9; 

- ʧʦ ʚʟʚʝʰʝʥʥʳʤ ʚʝʱʝʩʪʚʘʤ - 85,1. 

ʉʨʘʚʥʝʥʠʝ ʚʳʰʝʧʨʠʚʝʜʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʯʠʩʪʢʠ ʰʘʭʪʥʳʭ ʚʦʜ ʧʦ ʣʠʤʠʪʠʨʫʶʱʠʤ ʟʘʛʨʷʟʥʷʶʱʠʤ 

ʚʝʱʝʩʪʚʘʤ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʩʨʝʜʥʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 30%, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʚʦʜʫ 

ʫʜʦʚʣʝʪʚʦʨʷʶʱʫʶ ʪʨʝʙʦʚʘʥʠʷʤ ʩʙʨʦʩʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʚʥʝʜʨʝʥʠʝ ʠʟʙʳʪʦʯʥʦʡ ʩʨʝʜʥʝʧʫʟʳʨʯʘʪʦʡ ʘʵʨʘʮʠʠ ʚ ʯʝʪʳʨʸʭʩʝʢʮʠʦʥʥʦʤ ʦʪʩʪʦʡʥʠʢʝ 

ʨʘʟʜʝʣʝʥʥʦʤ ʥʘ ʟʦʥʳ ʘʵʨʘʮʠʠ ʠ ʩʝʜʠʤʝʥʪʘʮʠʠ, ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʠʪʴ ʢʘʯʝʩʪʚʦ ʦʯʠʱʝʥʥʦʡ ʚʦʜʳ 

ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʡ ʪʨʝʙʦʚʘʥʠʷʤ ʩʙʨʦʩʘ ʚ ʨ. ɸʪʶʭʪʘ. 
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ʆ.ɸ. ʍʘʨʠʪʦʥʦʚʘ 

ʘʩʩ. ʢʘʬʝʜʨʳ çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠè 

ɸʩʪʨʘʭʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ.ɸʩʪʨʘʭʘʥʴ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

ɸ.ɸ. ʆʣʝʡʥʠʢʦʚ 

ʤʘʛʠʩʪʨʘʥʪ 1 ʢʫʨʩʘ ʥʘʧʨʘʚʣʝʥʠʷ 

çʀʥʬʦʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʩʠʩʪʝʤʳ ʩʚʷʟʠè 

ɸʩʪʨʘʭʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ɸʩʪʨʘʭʘʥʴ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ʇʆʃʔɿʆɺɸʊɽʃʔ ʂɸʂ ʆɼʅɸ ʀɿ ʆʉʅʆɺʅʓʍ ʉʆʉʊɸɺʃʗʖʑʀʍ ʄʋʃʔʊʀʉɽʈɺʀʉʅʆʁ ʉɽʊʀ 

 

ɸʥʥʦʪʘʮʠʷ 

ʇʦʣʴʟʦʚʘʪʝʣʴ ʩʝʪʠ ʨʘʩʩʤʦʪʨʝʥ ʢʘʢ ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʤʫʣʴʪʠʩʝʨʚʠʩʥʦʡ ʩʝʪʠ. 

ɺʳʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʄʫʣʴʪʠʩʝʨʚʠʩʥʳʝ ʩʝʪʠ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʝʪʠ, ʮʠʬʨʦʚʦʡ ʨʘʟʨʳʚ. 

 

ʈʘʟʥʦʦʙʨʘʟʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʫʩʣʫʛ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʩʦʚʨʝʤʝʥʥʳʤʠ ʦʧʝʨʘʪʦʨʘʤʠ, ʧʨʠʚʝʣʦ ʢ 

ʧʦʷʚʣʝʥʠʶ ʤʫʣʴʪʠʩʝʨʚʠʩʥʳʭ ʩʝʪʝʡ ʩʚʷʟʠ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʳʤ ʚ ʜʦʤʘ ʠ ʥʘ ʨʘʙʦʯʠʝ ʤʝʩʪʘ ʧʨʠʰʣʘ ʥʘʜʝʞʥʘʷ 

ʠ ʢʘʯʝʩʪʚʝʥʥʘʷ ʩʚʷʟʴ. ʄʫʣʴʪʠʩʝʨʚʠʩʥʳʝ ʩʝʪʠ ʚʳʜʝʣʷʶʪʩʷ ʢʘʢ ʦʪʜʝʣʴʥʘʷ ʢʘʪʝʛʦʨʠʷ ʩʝʪʝʡ, ʥʘ ʙʘʟʝ ʢʦʪʦʨʳʭ 

ʤʦʞʝʪ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʙʦʣʴʰʦʛʦ ʥʘʙʦʨʘ ʫʩʣʫʛ. ʋ ʦʩʥʦʚʥʳʭ ʫʩʣʫʛ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ 

ʤʫʣʴʪʠʩʝʨʚʠʩʥʳʤʠ ʩʝʪʷʤʠ ʩʚʷʟʠ, ʜʦʣʞʥʳ ʙʳʪʴ ʠʜʝʥʪʠʯʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʪʦ ʝʩʪʴ, ʜʦʣʞʥʦ 

ʦʙʝʩʧʝʯʠʚʘʪʴʩʷ ʚʳʧʦʣʥʝʥʠʝ ʧʨʠʥʷʪʳʭ ʥʦʨʤ ʠ ʪʨʝʙʦʚʘʥʠʡ ʜʣʷ ʢʘʞʜʦʛʦ ʪʠʧʘ ʫʩʣʫʛ, ʚʢʣʶʯʘʷ ʧʦʢʘʟʘʪʝʣʠ 

ʢʘʯʝʩʪʚʘ, ʧʘʨʘʤʝʪʨʳ ʠʥʪʝʨʬʝʡʩʦʚ, ʘʜʨʝʩʘʮʠʷ ʠ ʪ.ʧ. ɼʣʷ ʥʦʚʳʭ ʪʠʧʦʚ ʫʩʣʫʛ, ʪʘʢʠʭ ʢʘʢ ʫʩʣʫʛʠ ʤʫʣʴʪʠʤʝʜʠʘ, 

ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʫʩʣʫʛʠ, ʤʫʣʴʪʠʩʝʨʚʠʩʥʳʝ ʩʝʪʠ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʫʩʣʫʛʘʤʠ ʜʨʫʛʠʭ ʩʝʪʝʡ. 

ʅʘ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ ʤʫʣʴʪʠʩʝʨʚʠʩʥʘʷ ʩʝʪʴ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʦʜʢʣʶʯʝʥʠʝ ʘʙʦʥʝʥʪʦʚ ʠ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʠʤ ʢʘʢ ʪʨʘʥʩʧʦʨʪʥʳʭ, ʪʘʢ ʠ ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʠ ʜʨʫʛʠʭ ʫʩʣʫʛ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʫʩʣʫʛʘʤʠ ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʝʪʝʡ. ɺ ʣʶʙʦʝ ʚʨʝʤʷ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʫʩʣʫʛʘʤʠ ʪʘʢʦʡ TRIPLAY ʩʝʪʠ ʜʣʷ ʪʝʣʝʬʦʥʥʳʭ ʧʝʨʝʛʦʚʦʨʦʚ, 

ʧʨʦʩʤʦʪʨʘ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ ʠ ʜʦʩʪʫʧʘ ʚ ʩʝʪʴ ʀʥʪʝʨʥʝʪ ʩ ʢʦʪʦʨʦʡ ʚʩʝ ʠ ʥʘʯʘʣʦʩʴ, 

ʢʦʛʜʘ ʚ 1969 ʛʦʜʫ ʤʝʞʜʫ ʜʚʫʤʷ ʫʟʣʘʤʠ ʩʝʪʠ ARPANET, ʩʪʘʚʰʝʡ ʧʨʘʨʦʜʠʪʝʣʴʥʠʮʝʡ ʥʳʥʝʰʥʝʡ ʩʝʪʠ, ʙʳʣ 

ʫʩʪʘʥʦʚʣʝʥ ʧʝʨʚʳʡ ʩʝʘʥʩ ʩʚʷʟʠ. 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʩʝʪʠ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʝʪʠ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʵʣʝʤʝʥʪ ʩʝʪʠ, ʢʦʪʦʨʳʡ ʧʦʪʨʝʙʣʷʝʪ ʫʩʣʫʛʠ ʠ ʦʧʣʘʯʠʚʘʝʪ ʧʦʣʴʟʦʚʘʥʠʝ ʠʤʠ, ʧʨʠʯʝʤ 

ʜʝʣʘʝʪʩʷ ʵʪʦ ʥʝʢʠʤ ʰʘʙʣʦʥʥʳʤ ʩʧʦʩʦʙʦʤ, ʩʪʘʥʜʘʨʪʠʟʠʨʫʷ ʣʠʯʥʦʩʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʧʦʜʛʦʥʷʷ ʝʛʦ ʧʦʜ 

ʝʜʠʥʳʡ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʩʪʘʥʜʘʨʪ. ʃʦʛʠʯʥʳʤ ʷʚʣʷʝʪʩʷ ʧʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʯʪʦ ʧʨʦʛʨʝʩʩ ʥʝ ʩʪʦʠʪ ʥʘ ʤʝʩʪʝ ʠ 

ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʦʙʣʘʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʥʦʚʳʝ, ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʠ ʞʝʩʪʢʠʝ ʪʨʝʙʦʚʘʥʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʧʦʜʪʘʣʢʠʚʘʶʪ ʦʧʝʨʘʪʦʨʦʚ ʢ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʚʦʠʭ ʩʝʪʝʡ. ʇʨʠ ʵʪʦʤ ʥʘ ʤʦʜʝʨʥʠʟʘʮʠʶ ʩʝʪʝʡ 

ʦʧʝʨʘʪʦʨʳ ʩʚʷʟʠ ʪʨʘʪʷʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʜʦʣʶ ʩʚʦʠʭ ʜʦʭʦʜʦʚ, ʠʥʘʯʝ, ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʩʦʡʜʝʪ ʥʘ ʥʝʪ, ʘ 

ʩʝʪʴ ʤʦʨʘʣʴʥʦ ʫʩʪʘʨʝʝʪ, ʯʪʦ ʧʦʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʝʱʝ ʙʦʣʴʰʠʝ ʬʠʥʘʥʩʦʚʳʝ ʧʨʦʙʣʝʤʳ. ʆʜʥʘʢʦ, ʥʝ ʩʪʦʠʪ 

ʟʘʙʳʚʘʪʴ, ʯʪʦ ʩʢʦʣʴʢʦ ʣʶʜʝʡ ʩʪʦʣʴʢʦ ʠ ʤʥʝʥʠʡ, ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʚʦʧʣʦʪʠʪʴ ʚ ʞʠʟʥʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ 

ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʢʘʞʜʦʛʦ ʧʨʦʩʪʦ ʥʝʚʦʟʤʦʞʥʦ, ʥʦ ʦʧʨʝʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ ʥʘʩʝʣʝʥʠʷ ʠ ʧʨʠʚʝʩʪʠ 

ʧʨʝʜʣʦʞʝʥʠʷ ʫʩʣʫʛ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʭ ʧʦʪʨʝʙʥʦʩʪʷʤʠ, ʠ ʚ ʪʦʤ ʯʠʩʣʝ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʧʦʣʴʟʦʚʘʥʠʷ, ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʠ ʧʨʠʚʣʝʢʘʶʱʠʭ ʩʝʛʦʜʥʷʰʥʝʛʦ, ʫʞʝ ʨʘʟʙʠʨʘʶʱʝʛʦʩʷ ʚ ʦʩʦʙʝʥʥʦʩʪʷʭ ʪʘʢʠʭ ʫʩʣʫʛ, 

ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ʈʝʜʢʠʤ ʠʩʢʣʶʯʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʧʦʥʠʤʘʥʠʝ ʥʝʢʦʪʦʨʳʤʠ ʦʧʝʨʘʪʦʨʘʤʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ 

ʧʨʠʤʝʥʝʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʪʘʨʠʬʥʳʭ ʧʣʘʥʦʚ ʠ ʧʨʝʜʣʦʞʝʥʠʡ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʛʨʫʧʧ 

ʥʘʩʝʣʝʥʠʷ. ʕʪʦʪ ʚʦʧʨʦʩ ʩʪʦʠʪ ʦʩʦʙʝʥʥʦ ʦʩʪʨʦ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢʘʢ ʢ ʤʣʘʜʰʝʤʫ ʧʦʢʦʣʝʥʠʶ, ʪʘʢ ʠ ʢ ʥʘʠʙʦʣʝʝ 

ʩʪʘʨʰʝʤʫ, ʢʦʪʦʨʳʤ ʚʚʠʜʫ ʚʦʟʨʘʩʪʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʥʝʫʜʦʙʥʦ ʠʣʠ ʥʝʚʦʟʤʦʞʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʫʩʣʫʛʘʤʠ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. ʇʘʨʘʣʣʝʣʴʥʦ ʠʜʝʪ ʨʝʯʴ ʦ ʛʨʫʧʧʝ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʠʟ 

ʢʦʪʦʨʳʭ ʵʪʦ ʝʜʠʥʩʪʚʝʥʥʳʡ ʩʧʦʩʦʙ ʩʚʷʟʠ ʩ ʚʥʝʰʥʠʤ ʤʠʨʦʤ. 

ʇʦʤʠʤʦ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʦʪʨʝʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʢʘʞʜʦʡ ʠʟ ʛʨʫʧʧ, ʘ ʪʘʢ ʞʝ 

ʤʝʪʦʜʳ ʬʠʣʴʪʨʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ, ʚʝʜʴ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʩʚʷʟʴ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʥʝʦʙʦʩʥʦʚʘʥʥʦʛʦ 

ʦʙʦʛʘʱʝʥʠʷ ʚʩʝ ʙʦʣʝʝ ʮʠʥʠʯʥʳʤʠ ʠ ʠʟʦʱʨʝʥʥʳʤʠ ʩʧʦʩʦʙʘʤʠ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ ʥʘʩʝʣʝʥʠʝ ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ ʦʩʥʦʚʥʳʝ 

ʛʨʫʧʧʳ: ʤʣʘʜʰʝ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʪʨʫʜʦʩʧʦʩʦʙʥʦʝ ʥʘʩʝʣʝʥʠʝ ʠ ʩʪʘʨʰʝ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ. ɼʣʷ 

ʧʨʠʤʝʨʘ, ʥʠʞʝ, ʚ ʪʘʙʣʠʮʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘ 2015 ʛʦʜ, ʧʦ ʢʦʣʠʯʝʩʪʚʫ 

ʥʘʩʝʣʝʥʠʷ. ɼʘʥʥʳʝ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʚʟʷʪʳ ʩ ʩʘʡʪʘ http://astrastat.gks.ru/ ʊʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʦʨʛʘʥʘ 

ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʧʦ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

 



ʄɽɾɼʋʅɸʈʆɼʅʓʁ ʅɸʋʏʅʓʁ ɾʋʈʅɸʃ çʀʅʅʆɺɸʎʀʆʅʅɸʗ ʅɸʋʂɸè ˉ9/2016 ISSN 2410-6070 

 
98 

 

ʊʘʙʣʠʮʘ 1  

ʅʘʩʝʣʝʥʠʝ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ (ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʟʘ 2015 ʛʦʜ) 

 

 

 

 

ʇʝʨʚʘʷ ʠ ʦʜʥʘ ʠʟ ʩʘʤʳʭ ʫʷʟʚʠʤʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ ʵʪʦ ʫʯʘʱʠʝʩʷ ʠ ʚʦʩʧʠʪʘʥʥʠʢʠ ʜʝʪʩʢʠʭ 

ʫʯʨʝʞʜʝʥʠʡ, ʪʦ ʝʩʪʴ ʛʨʘʞʜʘʥʝ ʤʣʘʜʰʝ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʉʦʚʨʝʤʝʥʥʘʷ ʠʥʜʫʩʪʨʠʷ ʩʚʷʟʠ ʤʦʞʝʪ ʠʤ 

ʧʨʝʜʣʦʞʠʪʴ ʤʥʦʛʦʝ, ʦʪ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʜʦ ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʭ ʩʝʨʚʠʩʦʚ, ʩʘʡʪʦʚ ʩ ʧʦʪʦʢʦʚʳʤ ʚʠʜʝʦ 

ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ʅʦ ʥʝ ʚʩʝʛʜʘ ʥʘ ʚʨʦʜʝ ʙʳ ʜʦʙʨʦʧʦʨʷʜʦʯʥʳʭ ʠ ʟʘʢʦʥʦʧʦʩʣʫʰʥʳʭ ʨʝʩʫʨʩʘʭ ʨʘʩʧʦʣʘʛʘʝʪʩʷ 

ʪʦ, ʯʪʦ ʧʦʣʝʟʥʦ, ʠ ʧʨʦʩʪʦ ʙʝʟʦʧʘʩʥʳʡ ʢʦʥʪʝʥʪ, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʭ 

ʩʨʝʜʩʪʚ ʜʣʷ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ ʢ ʨʝʩʫʨʩʘʤ ʤʫʣʴʪʠʩʝʨʚʠʩʥʦʡ ʩʝʪʠ ʧʦʩʨʝʜʩʪʚʦʤ ʬʫʥʢʮʠʠ ʨʦʜʠʪʝʣʴʩʢʦʛʦ 

ʢʦʥʪʨʦʣʷ, ʧʦʟʚʦʣʷʶʱʝʝ ʥʘ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ ʚʠʜʘʭ ʙʳʪʦʚʳʭ ʨʦʫʪʝʨʦʚ ʫʩʪʘʥʦʚʠʪʴ ʬʠʣʴʪʨʘʮʠʶ ʧʦ 

ʢʣʶʯʝʚʳʤ ʩʣʦʚʘʤ, URL ʘʜʨʝʩʘʤ ʠʣʠ ʧʨʦʩʪʦ ʜʦʙʘʚʠʪʴ ʨʝʩʫʨʩ ʚ ʙʝʣʳʡ ʩʧʠʩʦʢ ʟʘʧʨʝʪʠʚ ʦʩʪʘʣʴʥʦʝ. ʉ 

ʧʨʦʩʤʦʪʨʦʤ ʪʝʣʝʧʝʨʝʜʘʯ ʪʘʢ ʞʝ ʚʦʟʤʦʞʝʥ ʢʦʥʪʨʦʣʴ ʥʘ ʫʨʦʚʥʝ ʜʦʤʘʰʥʝʛʦ ʪʝʣʝʧʨʠʝʤʥʠʢʘ, ʦʧʝʨʘʪʦʨ ʞʝ ʩʦ 

ʩʚʦʝʡ ʩʪʦʨʦʥʳ, ʬʦʨʤʠʨʫʷ ʧʘʢʝʪʳ ʪʝʣʝʢʘʥʘʣʦʚ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʚʦʟʨʘʩʪʥʳʤ ʨʝʡʪʠʥʛʦʤ, ʚʳʜʝʣʷʝʪ ʠʭ ʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢʦʜʠʨʫʝʪ. ɼʘʣʝʝ ʨʝʙʸʥʦʢ ʜʦʣʞʝʥ ʩʘʤ ʫʯʠʪʴʩʷ ʚʳʙʠʨʘʪʴ, ʠʟ ʚʩʝʛʦ ʪʦʛʦ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʤʦʜʝʣʠ ʚʦʩʧʠʪʘʥʠʷ, ʢʦʪʦʨʫʶ ʝʤʫ ʧʨʠʚʠʚʘʶʪ ʨʦʜʠʪʝʣʠ ʠ ʧʨʠʥʝʩʝʪ ʧʦʣʴʟʫ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʣʠʯʥʦʩʪʠ. ʇʨʠʥʮʠʧ ñʚʩʝ ʯʪʦ ʥʝ ʟʘʧʨʝʱʝʥʦ - ʨʘʟʨʝʰʝʥʦò ʦʯʝʥʴ ʣʶʙʠʤ ʜʝʪʴʤʠ ʠ ʚ ʩʣʫʯʘʝ ʩ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ 

ʩ ʩʝʪʴʶ ʦʥ ʪʘʢ ʞʝ ʥʝ ʨʘʙʦʪʘʝʪ ʚʚʠʜʫ ʧʦʩʪʦʷʥʥʦʡ ʵʚʦʣʶʮʠʠ ʩʝʪʠ, ʟʘʢʨʳʪʠʷ ʩʪʘʨʳʭ ʠ ʧʦʷʚʣʝʥʠʷ ʥʦʚʳʭ 

ʧʦʣʝʟʥʳʭ ʠʣʠ ʦʪʢʨʦʚʝʥʥʦ ʥʝʛʘʪʠʚʥʳʭ ʨʝʩʫʨʩʦʚ. 

ɺʪʦʨʘʷ ʛʨʫʧʧʘ ʥʘʩʝʣʝʥʠʷ, ʜʣʷ ʢʦʪʦʨʦʡ ʧʦʣʴʟʦʚʘʥʠʝ ʫʩʣʫʛʘʤʠ ʤʫʣʴʪʠʩʝʨʚʠʩʥʳʭ ʩʝʪʝʡ, ʷʚʣʷʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʙʝʟʦʧʘʩʥʦʡ, ʠʟ-ʟʘ ʩʣʦʞʠʚʰʝʛʦʩʷ ʤʠʨʦʚʦʟʟʨʝʥʠʷ ʠ ʦʩʥʦʚʘʪʝʣʴʥʳʭ ʤʦʨʘʣʴʥʦ ʵʪʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʦʚ, 

ʷʚʣʷʶʪʩʷ ʛʨʘʞʜʘʥʝ ʧʝʥʩʠʦʥʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʅʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʦʣʴʟʦʚʘʥʠʝ ʫʩʣʫʛʘʤʠ ʟʘʪʨʫʜʥʷʶʪ 

ʚʦʟʨʘʩʪʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ. ʂʦʥʝʯʥʦ, ʢʘʢ ʠ ʚ ʩʣʫʯʘʝ ʩ ʜʝʪʩʢʦʡ ʘʫʜʠʪʦʨʠʝʡ ʠʤ ʥʝʦʙʭʦʜʠʤʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʠʥʬʦʨʤʘʮʠʶ ʧʦʩʪʫʧʘʶʱʫʶ ʧʦ ʟʘʧʨʦʩʫ ʠ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʥʝ ʧʦʚʣʝʢʫʪ ʟʘ ʩʦʙʦʡ 

ʠʤʫʱʝʩʪʚʝʥʥʳʝ ʠʣʠ ʧʦʪʝʨʠ ʠʥʦʛʦ ʨʦʜʘ ʧʦ ʧʨʠʯʠʥʝ ʧʦʩʝʱʝʥʠʷ ʩʘʡʪʦʚ ʩ ʩʦʤʥʠʪʝʣʴʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ. ɺ 

ʦʩʥʦʚʥʦʤ ʧʦʞʠʣʳʝ ʛʨʘʞʜʘʥʝ ʧʦʣʴʟʫʶʪʩʷ ʧʦʤʦʱʴʶ ʩʚʦʠʭ ʙʣʠʟʢʠʭ ʜʣʷ ʨʝʰʝʥʠʷ ʢʘʢʠʭ-ʪʦ ʫʥʠʢʘʣʴʥʳʭ ʜʣʷ 

ʥʠʭ ʟʘʜʘʯ.  

ʅʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ ʣʶʜʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʪʘʢʦʚʳʤʠ ʥʝ ʪʦʣʴʢʦ 

ʧʦ ʚʦʟʨʘʩʪʫ, ʵʪʦ ʠʥʚʘʣʠʜʳ ʨʘʟʣʠʯʥʳʭ ʢʘʪʝʛʦʨʠʡ ʩ ʨʘʟʣʠʯʥʳʤʠ ʜʠʘʛʥʦʟʘʤʠ, ʥʦ ʵʪʦ ʣʶʜʠ ʢʦʪʦʨʳʝ 

ʧʨʠʢʣʘʜʳʚʘʶʪ ʤʘʢʩʠʤʫʤ ʫʩʠʣʠʡ, ʯʪʦ ʙʳ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ. ʆʩʥʦʚʦʡ ʦʙʱʝʥʠʷ ʜʣʷ ʪʘʢʠʭ ʣʶʜʝʡ 

ʷʚʣʷʝʪʩʷ ʩʪʘʮʠʦʥʘʨʥʘʷ ʪʝʣʝʬʦʥʠʷ, ʪʘʢ ʢʘʢ ʵʪʦ ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʦʡ ʜʣʷ ʥʠʭ ʩʧʦʩʦʙ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʢʦʪʦʨʳʡ 

ʦʥʠ ʦʩʚʦʠʣʠ ʚ ʤʦʣʦʜʦʩʪʠ ʠ ʦʧʝʨʘʪʦʨʳ ʟʥʘʷ ʦʙ ʵʪʦʤ ʠʜʫʪ ʥʘ ʚʩʪʨʝʯʫ ʬʦʨʤʠʨʫʷ ʪʘʨʠʬʳ ʦʪ ʣʠʤʠʪʥʳʭ ʜʦ 

ʥʝʜʦʨʦʛʠʭ ʙʝʟʣʠʤʠʪʥʳʭ. ɼʘʣʝʝ ʪʝʣʝʚʠʜʝʥʠʝ, ʦʥʦ ʷʚʣʷʝʪʩʷ ʦʢʥʦʤ ʚ ʤʠʨ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ, ʘ ʩ ʚʚʝʜʝʥʠʝʤ 

ʩʪʘʥʜʘʨʪʘ ʚʝʱʘʥʠʷ FULL HD, ʵʪʦ ʦʢʥʦ ʨʘʩʧʘʭʥʫʣʦʩʴ ʝʱʝ ʰʠʨʝ, ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʝ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ, 

ʥʦʚʦʩʪʥʳʝ ʢʘʥʘʣʳ ʤʦʛʫʪ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʦʡ ʟʘʧʨʦʩ. ɺʤʝʩʪʝ ʩ ʮʠʬʨʦʚʳʤ ʩʠʛʥʘʣʦʤ 

ʪʨʘʥʩʣʠʨʫʝʪʩʷ ʵʣʝʢʪʨʦʥʥʳʡ ʪʝʣʝʛʠʜ (EPG) ʧʦʟʚʦʣʷʶʱʠʡ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʧʨʦʛʨʘʤʤʳ 

ʧʝʨʝʜʘʯ, ʩʪʘʚʠʪʴ ʥʘ ʟʘʧʠʩʴ ʧʦ ʪʘʡʤʝʨʫ. ʅʦ ʚʩʝ ʞʝ ʵʪʦ ʣʠʥʝʡʥʦʝ ʚʝʱʘʥʠʝ. ʕʣʝʤʝʥʪʦʤ ʥʝʣʠʥʝʡʥʦʩʪʠ, ʢʦʛʜʘ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚ ʥʝʢʦʪʦʨʳʭ ʨʘʤʢʘʭ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʚʝʱʘʥʠʝ ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʷ Time Shift, ʩ ʧʦʤʦʱʴʶ 

ʬʫʥʢʮʠʡ ñʇɽʈɽʄʆʊʂʀò ʠ ñʇɸʋɿʓò ʤʝʜʠʘʧʣʝʝʨʘ ʫʩʪʨʦʡʩʪʚʘ ʚʦʟʤʦʞʝʥ ʧʨʦʩʤʦʪʨ ʧʨʦʛʨʘʤʤ ʟʘʧʠʩʘʥʥʳʭ 

ʥʘ ʚʥʫʪʨʝʥʥʶʶ ʧʘʤʷʪʴ ʨʝʩʠʚʝʨʘ. ʅʦʚʳʝ, ʧʨʦʛʨʝʩʩʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩ ʪʨʫʜʦʤ ʜʘʝʪʩʷ ʩʪʘʨʰʝʤʫ ʧʦʢʦʣʝʥʠʶ, 

ʜʣʷ ʥʠʭ, ʚ ʦʙʱʝʡ ʤʘʩʩʝ, ʧʨʦʮʝʩʩ ʦʩʚʦʝʥʠʷ ʜʣʠʪʩʷ ʛʦʨʘʟʜʦ ʜʦʣʴʰʝ ʠ ʥʝ ʚʩʝʛʜʘ ʵʪʘ ʟʘʜʘʯʘ ʚʳʧʦʣʥʠʤʘ. ʆʧʷʪʴ 

ʞʝ, ʬʫʥʢʮʠʦʥʘʣ ʪʝʣʝʧʨʠʝʤʥʠʢʦʚ ʚ ʦʩʥʦʚʝ, ʥʝ ʤʝʥʷʝʪʩʷ, ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ ʚʝʱʘʥʠʷ, ʨʘʟʤʝʨʳ ʠ 

ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʧʨʠʝʤʥʠʢʦʚ, ʥʦ ʙʘʟʦʚʳʝ ʵʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ ʦʩʪʘʶʪʩʷ ʥʝʠʟʤʝʥʥʳʤʠ, ʘ ʥʘʩʪʨʦʡʢʫ 

ʪʝʣʝʧʨʠʝʤʥʠʢʘ ʤʦʛʫʪ ʚʳʧʦʣʥʠʪʴ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ ʩʧʝʮʠʘʣʠʩʪʳ ʦʧʝʨʘʪʦʨʘ.  

ʊʨʝʪʴʠʤ ʠ ʩʘʤʳʤ ʪʨʫʜʥʳʤ ʚ ʦʩʚʦʝʥʠʠ ʜʣʷ ʧʦʞʠʣʳʭ ʣʶʜʝʡ ʷʚʣʷʝʪʩʷ ʩʝʪʴ ʠʥʪʝʨʥʝʪ. ʂʦʥʝʯʥʦ, 

ʥʝʢʦʪʦʨʳʝ ʧʦ ʨʦʜʫ ʩʚʦʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʣʴʟʫʶʪʩʷ ʝʸ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʙʝʟ ʧʨʦʙʣʝʤ, ʥʦ 

ˉ ʧ/ʧ ʅʘʩʝʣʝʥʠʝ ʏʠʩʣʝʥʥʦʩʪʴ 

1 ʄʣʘʜʰʝ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ ʦʪ 1-16 ʣʝʪ 190 439 

2 ʊʨʫʜʦʩʧʦʩʦʙʥʦʝ ʥʘʩʝʣʝʥʠʝ 
ʤʫʞʯʠʥʳ ʦʪ16-60 ʣʝʪ 314 592 

ɾʝʥʱʠʥʳ ʦʪ 16-55 ʣʝʪ 284 839 

3 ʉʪʘʨʰʝ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ 
ʤʫʞʯʠʥʳ ʦʪ 60 ʣʝʪ 66 147 

ʞʝʥʱʠʥʳ ʦʪ 55 ʣʝʪ 160 499 



ʄɽɾɼʋʅɸʈʆɼʅʓʁ ʅɸʋʏʅʓʁ ɾʋʈʅɸʃ çʀʅʅʆɺɸʎʀʆʅʅɸʗ ʅɸʋʂɸè ˉ9/2016 ISSN 2410-6070 

 
99 

 

ʜʣʷ ʜʨʫʛʠʭ ʩʚʝʨʩʪʥʠʢʦʚ ʵʪʦ ʧʦʨʦʡ ʥʝʧʦʩʠʣʴʥʘʷ ʟʘʜʘʯʘ, ʘ ʚ ʪʦ ʞʝ ʚʨʝʤʷ, ʜʣʷ ʤʥʦʛʠʭ ʵʪʦ ʧʦʚʳʩʠʣʦ ʙʳ 

ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ, ʙʫʜʴ ʪʦ ʦʧʣʘʪʘ ʫʩʣʫʛ ɾʂʍ ʯʝʨʝʟ ʙʘʥʢʦʚʩʢʠʝ ʧʦʨʪʘʣʳ, ʟʘʧʠʩʴ ʥʘ ʧʨʠʝʤ ʢ ʚʨʘʯʫ, 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʫʩʣʫʛʠ ʠʣʠ ʧʨʦʩʪʦ ʣʠʯʥʘʷ ʧʝʨʝʧʠʩʢʘ ʙʝʟ ʜʦʣʛʦʛʦ ʦʞʠʜʘʥʠʷ. ɼʣʷ ʢʦʤʬʦʨʪʥʦʛʦ ʜʦʩʪʫʧʘ ʚʝʙ 

ʜʠʟʘʡʥʝʨʳ ʫʯʠʪʳʚʘʶʪ ʧʦʪʨʝʙʥʦʩʪʠ ʩʪʘʨʰʝʛʦ ʧʦʢʦʣʝʥʠʷ ʠ ʚʝʨʩʪʘʶʪ ʩʘʡʪʳ ʩ ʢʨʫʧʥʳʤ ʚʳʩʦʢʦʢʦʥʪʨʘʩʪʥʳʤ 

ʰʨʠʬʪʦʤ ʠ ʮʚʝʪʦʚʦʡ ʩʭʝʤʦʡ ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʣʫʯʰʝʝ ʚʦʩʧʨʠʷʪʠʝ. ɺ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʦʨʛʘʥʘʭ ʤʥʦʛʠʭ 

ʨʘʡʦʥʦʚ ʜʘʶʪʩʷ ʧʦʨʫʯʝʥʠʷ, ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʘ ʤʝʩʪʥʦʤ ʫʨʦʚʥʝ ʢʣʘʩʩʦʚ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʤʦʪʥʦʩʪʠ 

ʧʦʟʚʦʣʷʶʱʠʭ ʥʘʫʯʠʪʴʩʷ ʦʩʥʦʚʘʤ. 

ʆʩʥʦʚʥʦʡ ʛʨʫʧʧʦʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʷʚʣʷʶʪʩʷ ʤʦʣʦʜʳʝ ʣʶʜʠ ʠ ʣʶʜʠ ʩʨʝʜʥʝʛʦ ʚʦʟʨʘʩʪʘ, ʵʪʦ 

ʪʨʫʜʦʩʧʦʩʦʙʥʦʝ ʥʘʩʝʣʝʥʠʝ, ʦʥʦ ʘʢʪʠʚʥʦ ʧʦʣʴʟʫʝʪʩʷ ʚʩʝʤʠ ʫʩʣʫʛʘʤʠ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʤʠ ʤʫʣʴʪʠʩʝʨʚʠʩʥʳʤʠ 

ʩʝʪʷʤʠ ʚʚʠʜʫ ʩʢʦʨʦʩʪʥʦʛʦ ʨʠʪʤʘ ʞʠʟʥʠ. ɹʫʜʴ ʪʦ ʧʦʠʩʢ ʠ ʦʙʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʠ, ʨʘʙʦʪʘ ʚ ʢʦʨʧʦʨʘʪʠʚʥʳʭ 

ʩʝʪʷʭ ʠʣʠ ʫʜʘʣʝʥʥʘʷ ʨʘʙʦʪʘ ʧʦ ʚʳʜʝʣʝʥʥʦʤʫ ʢʘʥʘʣʫ, ʦʙʱʝʥʠʝ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ, ʧʨʦʩʤʦʪʨ ʪʝʣʝʚʠʜʝʥʠʷ ʠ 

ʧʦʪʦʢʦʚʦʛʦ ʚʠʜʝʦ ʩ ʨʘʟʣʠʯʥʳʭ ʩʘʡʪʦʚ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ, ʪʘʢʠʭ ʢʘʢ SMART TV, ʥʦʫʪʙʫʢʘʭ, 

ʩʤʘʨʪʬʦʥʘʭ ʠ ʧʣʘʥʰʝʪʘʭ.  

ʕʪʘ ʛʨʫʧʧʘ ʦʧʳʪʥʘ ʠ ʥʘʠʙʦʣʝʝ ʟʘʱʠʱʝʥʘ ʦʪ ʥʝʧʨʠʷʪʥʦʩʪʝʡ ʢʦʪʦʨʳʝ ʧʦʜʩʪʝʨʝʛʘʶʪ ʥʝʦʧʳʪʥʦʛʦ 

ʧʦʣʴʟʦʚʘʪʝʣʷ. ʀʤ ʣʝʛʢʦ ʦʪʣʠʯʠʪʴ ʩʘʡʪ ʬʘʣʴʰʠʚʢʫ ʦʪ ʥʘʩʪʦʷʱʝʛʦ, ʦʥʠ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʧʦʜʚʝʨʞʝʥʳ 

ʚʦʟʜʝʡʩʪʚʠʶ ʨʝʢʣʘʤʳ, ʤʦʛʫʪ ʦʧʨʝʜʝʣʠʪʴ ʧʦʜʦʟʨʠʪʝʣʴʥʦʝ ʧʠʩʴʤʦ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ ʠ ʠʛʥʦʨʠʨʦʚʘʪʴ ʝʛʦ.  

ʆʙʲʝʜʠʥʷʷ ʚʩʸ ʚʳʰʝ ʧʝʨʝʯʠʩʣʝʥʥʦʝ, ʤʦʞʥʦ ʧʨʠʡʪʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʤʫʣʴʪʠʩʝʨʚʠʩʥʦʡ ʩʝʪʠ ʷʚʣʷʝʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʴ, ʢʦʪʦʨʳʡ ʧʨʦʭʦʜʠʪ ʧʫʪʴ ʨʘʟʚʠʪʠʷ ʚʤʝʩʪʝ ʩ ʨʘʟʚʠʪʠʝʤ ʩʝʪʠ, ʥʦ 

ʚ ʢʘʢʦʡ ʪʦ ʤʦʤʝʥʪ ʚʚʠʜʫ ʩʘʤʦʡ ʧʨʠʨʦʜʳ ʧʦʣʴʟʦʚʘʪʝʣʷ ʢʘʢ ʯʝʣʦʚʝʢʘ, ʝʛʦ ʨʘʟʚʠʪʠʝ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ 

ʟʘʤʝʜʣʷʝʪʩʷ ʠʣʠ ʩʦʚʩʝʤ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʠ ʥʘ ʩʤʝʥʫ ʦʜʥʠʤ ʧʨʠʭʦʜʷʪ ʜʨʫʛʠʝ ʫʞʝ ʩ ʙʦʣʴʰʠʤʠ ʟʥʘʥʠʷʤʠ ʠ 

ʮʠʢʣ ʧʦʚʪʦʨʷʝʪʩʷ, ʧʦʟʚʦʣʷʷ ʯʝʣʦʚʝʢʫ ñʜʚʠʛʘʪʴò ʧʨʦʛʨʝʩʩ. ʂʦʥʝʯʥʦ ʚʩʸ ʵʪʦ ʚ ʠʜʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʜʦʩʪʫʧʘ, ʢ 

ʧʨʠʤʝʨʫ ʚ ʛʦʨʦʜʝ, ʥʦ ɸʩʪʨʘʭʘʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʠʤʝʷ ʦʙʣʘʩʪʥʦʡ ʮʝʥʪʨ ʚ ʛʦʨʦʜʝ ɸʩʪʨʘʭʘʥʠ ʠ ʨʘʡʦʥʥʳʝ ʮʝʥʪʨʳ, 

ʚ ʢʦʪʦʨʳʭ ʥʘʣʠʯʠʝ ʠ ʩʦʩʪʦʷʥʠʝ ʩʝʪʝʡ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʦʪ ʥʦʨʤʘʣʴʥʦʛʦ ʜʦ ʭʦʨʦʰʝʛʦ, ʪʘʢ ʞʝ ʠʤʝʝʪ ʤʥʦʞʝʩʪʚʦ 

ʩʸʣ, ʧʦʩʸʣʢʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʛʦʨʦʜʩʢʦʛʦ ʪʠʧʘ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʙʣʝʤʘ ʮʠʬʨʦʚʦʛʦ ʥʝʨʘʚʝʥʩʪʚʘ ʨʝʰʘʝʪʩʷ ʟʘ ʩʯʸʪ 

ʤʦʙʠʣʴʥʦʛʦ ʩʝʢʪʦʨʘ ʠ ʩʧʫʪʥʠʢʦʚʦʛʦ ʚʝʱʘʥʠʷ, ʥʦ ʝʩʣʠ ʩʧʫʪʥʠʢʦʚʦʝ ʪʝʣʝʚʠʜʝʥʠʝ ʦʪʚʝʯʘʝʪ ʟʘʧʨʦʩʘʤ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʪʦ ʤʦʙʠʣʴʥʳʡ ʠʥʪʝʨʥʝʪ ʚ ʦʪʜʘʣʝʥʥʳʭ ʨʘʡʦʥʘʭ ʥʝ ʚʩʝʛʜʘ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʧʦʪʨʝʙʥʦʩʪʷʤ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠʟ-ʟʘ ʠʟʤʝʥʝʥʠʷ ʢʘʯʝʩʪʚʘ ʩʠʛʥʘʣʘ ʠ ʜʦʨʦʛʦʚʠʟʥʳ ʧʨʠʤʝʥʝʥʠʷ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ. ɺ ʪʘʢʠʭ 

ʫʩʣʦʚʠʷʭ ʥʝ ʚʩʝ ʛʨʫʧʧʳ ʥʘʩʝʣʝʥʠʷ ʤʦʛʫʪ ʧʦʟʚʦʣʠʪʴ ʩʝʙʝ ʧʦʣʴʟʦʚʘʥʠʝ ʩʝʪʴʶ. 

ɺ ʙʫʜʫʱʝʤ ʧʦ ʤʝʨʝ ʧʨʠʙʣʠʞʝʥʠʷ ʢ ʧʦʣʥʦʤʫ ʫʩʪʨʘʥʝʥʠʶ ʮʠʬʨʦʚʦʛʦ ʨʘʟʨʳʚʘ, ʙʫʜʝʪ ʧʦʚʳʰʘʪʴʩʷ ʠ 

ʫʨʦʚʝʥʴ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʘ ʩʯʝʪ ʩʤʝʥʳ ʧʦʢʦʣʝʥʠʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʥʦ ʥʝ 

ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ, ʯʪʦ ʧʨʦʛʨʝʩʩ ʥʝ ʩʪʦʠʪ ʥʘ ʤʝʩʪʝ ʠ ʥʘ ʩʤʝʥʫ ʦʜʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʭʦʜʠʪ ʜʨʫʛʘʷ. ʇʦʵʪʦʤʫ, 

ʯʪʦʙʳ ʥʝ ʦʩʪʘʪʴʩʷ ʚʥʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʧʦʣʴʟʦʚʘʪʝʣʴ ʩʘʤ ʜʦʣʞʝʥ ʩʘʤʦʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʠ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʚʦʠ ʫʤʝʥʠʷ ʚ ʘʢʪʫʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʘ ʦʧʝʨʘʪʦʨʳ ʩʚʷʟʠ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʪ 

ʮʠʬʨʦʚʦʡ ʨʘʟʨʳʚ ʥʝ ʪʦʣʴʢʦ ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʝʛʦ ʧʦʥʠʤʘʥʠʠ, ʥʦ ʠ ʚ ʩʦʮʠʘʣʴʥʦʤ. 
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ʮʠʬʨʦʚʦʛʦ ʥʝʨʘʚʝʥʩʪʚʘ ʚ ʈʦʩʩʠʠ // ʕʢʦʥʦʤʠʢʘ ʦʙʨʘʟʦʚʘʥʠʷ. 2014. ˉ2. URL: 
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ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʓɽ ʅɸʋʂʀ 

 

ʋɼʂ 636.293.3 

ɹ.ʂ. ʂʘʥ-ʦʦʣ 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʥʘʫʯʥʦʝ ʫʯʨʝʞʜʝʥʠʝ  

çʊʫʚʠʥʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘè,  

ʛ. ʂʳʟʳʣ 

 

ʉʆɺʈɽʄɽʅʅʆɽ ʉʆʉʊʆʗʅʀɽ, ʊɽʅɼɽʅʎʀʗ ʏʀʉʃɽʅʅʆʉʊʀ ʀ ʈɸʉʇʈʆʉʊʈɸʅɽʅʀʗ  

ʗʂʆɺ ɺ ʈɽʉʇʋɹʃʀʂɽ ʊʓɺɸ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʪʝʥʜʝʥʮʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʧʦʛʦʣʦʚʴʷ ʷʢʦʚ ʚ ʈʝʩʧʫʙʣʠʢʝ ʊʳʚʘ (2007-2015 ʛʛ.). ʅʘʠʙʦʣʴʰʝʝ ʧʦʛʦʣʦʚʴʝ ʷʢʦʚ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʚ ɿʘʧʘʜʥʦʡ ʠ 

ʖʞʥʦʡ ʟʦʥʘʭ ʊʫʚʳ. ɼʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʫʚʝʣʠʯʝʥʠʠ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʛʦʣʦʚʴʷ ʷʢʦʚ ʟʘ 

ʘʥʘʣʠʟʠʨʫʝʤʳʡ ʧʝʨʠʦʜ ʚ 1,5 ʨʘʟʘ ʚ ʮʝʣʦʤ ʧʦ ʨʝʩʧʫʙʣʠʢʝ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʗʢʦʚʦʜʩʪʚʦ, ʚʳʩʦʢʦʛʦʨʥʳʝ ʪʫʚʠʥʩʢʠʝ ʷʢʠ, ʧʦʛʦʣʦʚʴʝ, ʜʠʥʘʤʠʢʘ, ʯʠʩʣʝʥʥʦʩʪʴ. 

 

ɺ ʚʳʩʦʢʦʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ɿʘʧʘʜʥʦʡ ʠ ʖʞʥʦʡ ʟʦʥʳ ʈʝʩʧʫʙʣʠʢʠ ʊʳʚʘ ʷʢʦʚʦʜʩʪʚʦ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʦʪʨʘʩʣʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. 

ʈʘʟʥʦʦʙʨʘʟʠʝ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʈʝʩʧʫʙʣʠʢʠ ʊʳʚʘ ʠ ʥʘʣʠʯʠʝ ʙʦʣʴʰʠʭ ʤʘʩʩʠʚʦʚ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʘʩʪʙʠʱ ʩʦʟʜʘʶʪ ʭʦʨʦʰʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʘʟʚʝʜʝʥʠʷ ʪʫʚʠʥʩʢʠʭ ʷʢʦʚ, ʢʦʪʦʨʳʝ ʢʨʫʛʣʳʡ 

ʛʦʜ ʩʦʜʝʨʞʘʪʩʷ ʥʘ ʧʦʜʥʦʞʥʦʤ ʢʦʨʤʝ [9]. 

ɹʫʜʫʯʠ ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʤʠ, ʢ ʩʫʱʝʩʪʚʦʚʘʥʠʶ ʚ ʩʫʨʦʚʳʭ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʛʦʨʴʷ, ʧʦ ʩʚʦʠʤ 

ʭʦʟʷʡʩʪʚʝʥʥʳʤ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʦʥʠ ʟʘʤʝʪʥʦ ʧʨʝʚʦʩʭʦʜʷʪ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʚʠʜʳ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. ʇʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʟʘʪʨʘʪʘʭ ʨʘʙʦʯʝʡ ʩʠʣʳ ʠ ʩʨʝʜʩʪʚ ʥʘ ʠʭ ʩʦʜʝʨʞʘʥʠʝ ʦʪ 

ʷʢʦʚ ʧʦʣʫʯʘʶʪ ʨʘʟʥʦʦʙʨʘʟʥʫʶ ʜʝʰʝʚʫʶ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʫʶ ʧʨʦʜʫʢʮʠʶ [10]. 

ɿʠʤʦʡ ʷʢʠ ʩʦʜʝʨʞʘʪʩʷ ʥʘ ʟʠʤʥʠʭ ʧʘʩʪʙʠʱʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʦ ʩʢʣʦʥʘʤ ʛʦʨ, ʥʘ ʢʦʪʦʨʳʭ ʩʥʝʞʥʳʡ 

ʧʦʢʨʦʚ ʥʝ ʜʦʩʪʠʛʘʝʪ ʪʦʣʱʠʥʳ ʙʦʣʝʝ 15 ʩʤ. ɿʜʝʩʴ ʞʠʚʦʪʥʳʝ ʜʦʙʳʚʘʶʪ ʦʪʤʝʨʰʫʶ ʪʨʘʚʷʥʠʩʪʫʶ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʨʘʟʜʚʠʛʘʷ ʩʥʝʛ ʤʦʨʜʦʡ, ʢʘʢʦʡ-ʣʠʙʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʦʜʢʦʨʤʢʠ ʦʥʠ ʥʝ ʧʦʣʫʯʘʶʪ. ʃʠʰʴ ʚʦ 

ʚʨʝʤʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʛʠʙʝʣʠ ʠʤ ʜʘʝʪʩʷ ʩʝʥʦ. 

ʉʣʦʞʥʦʨʘʩʯʣʝʥʝʥʥʳʡ ʧʦʢʨʦʚ ʤʝʩʪʥʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʷʢʘʤ ʥʘʭʦʜʠʪʴ ʦʪʜʝʣʴʥʳʝ ʥʝʙʦʣʴʰʠʝ ʫʯʘʩʪʢʠ, ʧʦʢʨʳʪʳʝ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʚʦʙʦʜʥʳʝ ʦʪ ʩʥʝʛʘ. ɺ ʧʦʠʩʢʘʭ ʪʘʢʠʭ ʫʯʘʩʪʢʦʚ ʩʪʘʜʦ ʦʙʳʯʥʦ ʨʘʟʙʠʚʘʝʪʩʷ 

ʥʘ ʥʝʙʦʣʴʰʠʝ ʛʨʫʧʧʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʫʭʦʜʠʪʴ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʤʝʩʪʘ ʩʪʦʷʥʢʠ ʠ ʦʩʪʘʚʘʪʴʩʷ 

ʥʘ ʧʘʩʪʙʠʱʝ ʢʨʫʛʣʦʩʫʪʦʯʥʦ. ɿʠʤʥʠʝ ʩʪʦʷʥʢʠ ʦʙʳʯʥʦ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ, ʟʘʱʠʱʝʥʥʳʭ ʦʪ 

ʛʦʩʧʦʜʩʪʚʫʶʱʠʭ ʚʝʪʨʦʚ, ʚʙʣʠʟʠ ʚʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ [3]. 

ʅʦʚʦʨʦʞʜʝʥʥʳʝ ʷʯʘʪʘ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴʶ. ʈʘʩʧʣʦʜ ʷʯʠʭ ʧʨʦʠʩʭʦʜʠʪ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʧʘʩʪʙʠʱʝ, ʟʘʯʘʩʪʫʶ ʥʘ ʩʥʝʛʫ. ʏʝʨʝʟ 5-10 ʤʠʥʫʪ ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ ʪʝʣʷʪʘ ʥʘʯʠʥʘʶʪ 

ʭʦʜʠʪʴ, ʘ ʯʝʨʝʟ 30 ʤʠʥʫʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʩʦʩʫʪ ʚʳʤʷ. ʇʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʤʦʣʦʜʥʷʢʘ ʧʨʘʢʪʠʢʫʝʪʩʷ 

ʧʦʜʩʦʩʥʳʡ ʤʝʪʦʜ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʧʦʣʥʦʮʝʥʥʦʝ ʢʦʨʤʣʝʥʠʝ ʠ ʠʥʪʝʥʩʠʚʥʳʡ ʨʦʩʪ. 

ʀʩʩʣʝʜʦʚʘʥʠʶ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʦʣʝʟʥʳʭ ʧʨʠʟʥʘʢʦʚ ʷʢʦʚ ʧʦʩʚʷʱʝʥʦ ʤʥʦʛʦ ʨʘʙʦʪ, ʚ ʢʦʪʦʨʳʭ ʦʩʥʦʚʥʦʝ 

ʚʥʠʤʘʥʠʝ ʘʢʮʝʥʪʠʨʫʝʪʩʷ ʥʘ ʪʘʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ, ʢʘʢ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʤʦʣʦʜʥʷʢʘ, ʢʦʥʩʪʠʪʫʮʠʷ, ʧʦʢʘʟʘʪʝʣʠ 

ʵʢʩʪʝʨʴʝʨʘ ʠ ʠʥʪʝʨʴʝʨʘ [4-6, 8, 11-13]. 

ʆʩʥʦʚʥʦʝ ʧʦʛʦʣʦʚʴʝ ʷʢʦʚ ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʚʳʩʦʢʦʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ʨʝʩʧʫʙʣʠʢʠ: ʄʦʥʛʫʥ-ʊʘʡʛʠʥʩʢʠʡ, 

ɹʘʡ-ʊʘʡʛʠʥʩʢʠʡ, ɹʘʨʫʥ-ʍʝʤʯʠʢʩʢʠʡ ʠ ʆʚʶʨʩʢʠʡ, ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʶʪ ʶʛʦ-ʟʘʧʘʜʥʫʶ ʯʘʩʪʴ ʨʝʩʧʫʙʣʠʢʠ ʠ 

ʨʘʩʧʦʣʘʛʘʶʪ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʜʣʷ ʨʘʟʚʝʜʝʥʠʷ ʷʢʦʚ. 

ɼʠʥʘʤʠʢʘ ʧʦʛʦʣʦʚʴʷ ʷʢʦʚ ʚ ʨʝʩʧʫʙʣʠʢʝ ʩ 2007 ʧʦ 2015 ʛʛ. ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ ʠ ʥʘ ʨʠʩʫʥʢʝ [7]. 
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ʊʘʙʣʠʮʘ  

ɼʠʥʘʤʠʢʘ ʧʦʛʦʣʦʚʴʷ ʷʢʦʚ ʧʦ ʈʝʩʧʫʙʣʠʢʝ ʊʳʚʘ ʚ 2007-2015 ʛʛ.  

 ʇʦʛʦʣʦʚʴʝ ʷʢʦʚ ʚ ʭʦʟʷʡʩʪʚʘʭ ʚʩʝʭ ʢʘʪʝʛʦʨʠʡ 

 

ʈʘʡʦʥʳ 

ɻʦʜʳ 2015 ʢ 

2007, %   

2007  

 

2008 

 

2009 

 

2010 

 

2011 

 

2012 

 

2013 

 

2014 

 

2015 

ɹʘʡ-ʊʘʡʛʠʥʩʢʠʡ 1405 2194 969 1361 1117 1585 1951 1733 2071 147 

ʄʦʥʛʫʥ-ʊʘʡʛʠʥʩʢʠʡ 3994 4503 4238 3737 4278 4657 5142 5295 5385 135 

ɹʘʨʫʥ-ʍʝʤʯʠʢʩʢʠʡ 632 1546 628 1469 1487 1796 1736 1320 1392 220 

ʆʚʶʨʩʢʠʡ 137 233 89 102 170 322 315 389 578 422 

ʉʫʪ-ʍʦʣʴʩʢʠʡ 47 - - 6 51 75 70 - 30 63,8 

ʏʘʘ-ʍʦʣʴʩʢʠʡ 54 - - 70 70 80 12 12 - - 

ʕʨʟʠʥʩʢʠʡ - 4 4 2 18 28 31 44 58 - 

ʂʳʟʳʣʩʢʠʡ 152 71 50 11 97 127 160 199 322 212 

ʊʝʨʝ-ʍʦʣʴʩʢʠʡ 55 80 176 94 231 304 304 188 359 653 

ɺʩʝʛʦ ʧʦ ʈʝʩʧʫʙʣʠʢʝ 6476 8631 6154 6852 7519 8974 9721 9180 10195 157 
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ʈʝʩʧʫʙʣʠʢʝ

 
ʈʠʩʫʥʦʢ ï ɼʠʥʘʤʠʢʘ ʧʦʛʦʣʦʚʴʷ ʷʢʦʚ ʧʦ ʈʝʩʧʫʙʣʠʢʝ ʊʳʚʘ ʚ 2007-2015 ʛʛ. 

 

ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʜʘʥʥʳʝ ʪʘʙʣʠʮʳ ʠ ʨʠʩʫʥʢʘ ʦʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʧʦʛʦʣʦʚʴʷ ʷʢʦʚ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʣʘʩʴ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʝʡ ʧʨʠʦʨʠʪʝʪʥʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ 

çʈʘʟʚʠʪʠʝ ɸʇʂè ʠ ʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʦʡ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʦʡ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ çʈʘʟʚʠʪʠʝ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʳʥʢʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʩʳʨʴʷ ʠ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʚ 

ʈʝʩʧʫʙʣʠʢʝ ʊʳʚʘ ʥʘ 2014-2020 ʛʦʜʳè. 

ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʟʘ ʧʝʨʠʦʜ 2007-2015 ʛʛ. ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʮʝʣʦʤ ʧʦ ʨʝʩʧʫʙʣʠʢʝ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ 

ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʷʢʦʚ ʥʘ 157% (ʦʪ 6476 ʪʳʩ. ʛʦʣ. ʜʦ 10195 ʪʳʩ. ʛʦʣ.). ʆʪʥʦʩʠʪʝʣʴʥʦ ʭʫʜʰʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʟʘ ʧʝʨʠʦʜ 2007-2015 ʛʛ. ʦʢʘʟʘʣʠʩʴ ʚ ʨʘʡʦʥʘʭ: ʩʥʠʞʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʷʢʦʚ ʥʘ 36,17% ʧʨʦʠʟʦʰʣʦ 

ʚ ʉʫʪ-ʍʦʣʴʩʢʦʤ ʨʘʡʦʥʝ, ʚ ʏʘʘ-ʍʦʣʴʩʢʦʤ ʷʢʦʚʦʜʩʪʚʦ ʧʦʯʪʠ ʣʠʢʚʠʜʠʨʦʚʘʥʦ. ʄʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʛʦʣʦʚ 

ʷʢʦʚ ʩ 2007 ʧʦ 2015 ʛ. ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʚ 2010 ʛʦʜʫ ʚ ʕʨʟʠʥʩʢʦʤ ʨʘʡʦʥʝ (2 ʛʦʣʦʚʳ), ʤʘʢʩʠʤʘʣʴʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʧʨʠʰʝʣʩʷ ʥʘ 2015 ʛʦʜ ʚ ʄʦʥʛʫʥ-ʊʘʡʛʠʥʩʢʦʤ ʨʘʡʦʥʝ (5385 ʪʳʩ. ʛʦʣʦʚ). 

ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʧʦʛʦʣʦʚʴʝ ʷʢʦʚ (87%) ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʚ ɿʘʧʘʜʥʦʡ ʟʦʥʝ ʨʝʩʧʫʙʣʠʢʠ, ʧʨʠ ʵʪʦʤ 

ʧʦʣʦʚʠʥʘ ʚʩʝʭ ʷʢʦʚ (53%) ʥʘʭʦʜʠʪʩʷ ʚ ʄʦʥʛʫʥ-ʊʘʡʛʠʥʩʢʦʤ ʨʘʡʦʥʝ, 14% ï ʚ ɹʘʨʫʥ-ʍʝʤʯʠʢʩʢʦʤ ʠ 20% ï ʚ 

ɹʘʡ-ʊʘʡʛʠʥʩʢʦʤ ʨʘʡʦʥʝ.  

ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʩʣʝʜʫʝʪ ʫʜʝʣʷʪʴ ʩʝʨʴʝʟʥʦʝ ʚʥʠʤʘʥʠʝ ʨʘʩʰʠʨʝʥʠʶ ʟʦʥʳ ʨʘʟʚʝʜʝʥʠʷ ʷʢʦʚ, ʫʚʝʣʠʯʝʥʠʶ 

ʠʭ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʧʦʚʳʰʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʕʪʦ ʜʦʣʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʟʘ ʩʯʝʪ ʦʩʚʦʝʥʠʷ ʥʦʚʳʭ 

ʧʘʩʪʙʠʱ ʚ ʚʳʩʦʢʦʛʦʨʥʳʭ ʟʦʥʘʭ, ʨʘʩʰʠʨʝʥʠʷ ʘʨʝʘʣʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚ ʊʝʩ-ʍʝʤʩʢʦʤ, ʕʨʟʠʥʩʢʦʤ, 

ʆʚʶʨʩʢʦʤ ʠ ʜʨʫʛʠʭ ʨʘʡʦʥʘʭ, ʘ ʪʘʢʞʝ ʧʫʪʝʤ ʫʣʫʯʰʝʥʠʷ ʟʦʦʚʝʪʝʨʠʥʘʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʥʘ ʬʝʨʤʘʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʈʝʩʧʫʙʣʠʢʘ ʊʳʚʘ ʧʦ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʷʚʣʷʝʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʜʣʷ 

ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʷʢʦʚʦʜʩʪʚʘ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ ʚʳʩʦʢʦʛʦʨʥʳʭ ʷʢʦʚ ʚ ʮʝʣʦʤ 

ʧʦ ʨʝʩʧʫʙʣʠʢʝ. ʕʪʦ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʬʘʢʪʦʨ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʥʘʩʝʣʝʥʠʷ ʙʦʣʝʝ ʜʝʰʝʚʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ 

ʧʨʦʜʫʢʮʠʝʡ. ɿʘ ʘʥʘʣʠʟʠʨʫʝʤʳʡ ʧʝʨʠʦʜ (2007-2015 ʛʛ.) ʧʦʛʦʣʦʚʴʝ ʷʢʦʚ ʫʚʝʣʠʯʠʣʦʩʴ ʚ ɹʘʡ-ʊʘʡʛʠʥʩʢʦʤ 
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ʨʘʡʦʥʝ ʥʘ 147%, ʄʦʥʛʫʥ-ʊʘʡʛʠʥʩʢʦʤ ï ʥʘ 135%, ɹʘʨʫʥ-ʍʝʤʯʠʢʩʢʦʤ ï ʥʘ 220%, ʆʚʶʨʩʢʦʤ ï ʥʘ 422%, 

ʂʳʟʳʣʩʢʦʤ ï ʥʘ 212%, ʊʝʨʝ-ʍʦʣʴʩʢʦʤ ï ʥʘ 653%. 
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ɸʥʥʦʪʘʮʠʷ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʪʦʨʬʷʥʳʭ ʧʦʯʚ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʩʪʘʨʝʡʰʝʤ ʦʙʲʝʢʪʝ ʤʝʣʠʦʨʘʮʠʠ ï ʗʭʨʦʤʩʢʦʡ ʧʦʡʤʝ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡʩʷ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʦʡ ʦʪʣʦʞʝʥʠʡ. ɼʣʷ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ 

ʵʣʝʢʪʨʦʬʠʟʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥ ʧʦʨʪʘʪʠʚʥʳʡ ʧʨʠʙʦʨ çLandMapperè. ɼʣʷ 
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ʦʧʨʝʜʝʣʝʥʠʷ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ ʪʦʯʝʢ ʦʙʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥ GPS-ʧʨʠʝʤʥʠʢ ʬʠʨʤʳ çGʘrminè. 

ʉʦʚʨʝʤʝʥʥʳʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ɻʀʉ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʵʣʝʢʪʨʦʬʠʟʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʧʦʟʚʦʣʠʣ ʙʝʟ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʚʨʝʤʝʥʠ ʧʦʣʫʯʠʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʩʪʦʷʥʠʠ ʪʦʨʬʷʥʳʭ ʧʦʯʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʊʦʨʬʷʥʳʝ ʧʦʯʚʳ, ɻʀʉ-ʤʝʪʦʜʳ, ʵʣʝʢʪʨʦʬʠʟʠʯʝʩʢʠʝ ʤʝʪʦʜʳ 
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MODERN METHODS OF FI ELD STUDY OF SOILS 

 

Studies were carried out on peat soils of old objects reclamation ï Yakhroma floodplain characterized by a 

complex system of deposits. Portable device "LandMapper" is specifically designed to survey soil by electrophysical 

methods. GPS-receiver of "Garmin" company used to determine the geographical coordinates of the survey points. 

Modern GIS toolkit combined with by electrophysical methods allowed without time-consuming to obtain spatial 

information about the state of peat soils. 

Keywords 
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ɺ ʧʨʘʢʪʠʢʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʦʨʬʷʥʳʭ ʧʦʯʚ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʝ ʪʦʣʴʢʦ ʢʣʘʩʩʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʥʦ ʠ 

ʩʦʚʨʝʤʝʥʥʳʝ, ʝʱʝ ʥʝ ʧʦʣʫʯʠʚʰʠʝ ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ ɻʀʉ ʠ ʧʦʣʝʚʳʝ ʤʝʪʦʜʳ ʵʣʝʢʪʨʦʬʠʟʠʢʠ.  

ʉʦʚʨʝʤʝʥʥʳʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ɻʀʉ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʵʣʝʢʪʨʦʬʠʟʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʧʦʟʚʦʣʷʝʪ ʙʝʟ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʚʨʝʤʝʥʠ ʧʦʣʫʯʘʪʴ ʜʦʩʪʫʧ ʢ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʛʨʘʤʦʪʥʦ ʝʝ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ, ʚʳʷʚʣʷʪʴ ʚʨʝʤʝʥʥʦʡ ʪʨʝʥʜ ʨʘʟʚʠʪʠʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠʣʠ ʩʚʦʡʩʪʚʘ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʦʜʥʦʤ ʠʟ ʩʪʘʨʝʡʰʠʭ ʦʙʲʝʢʪʦʚ ʤʝʣʠʦʨʘʮʠʠ ï ʗʭʨʦʤʩʢʦʡ ʧʦʡʤʝ 

ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʛʜʝ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʩʣʦʞʥʘʷ ʩʠʩʪʝʤʘ ʦʪʣʦʞʝʥʠʡ ï ʯʠʩʪʳʡ ʪʦʨʬ ʧʝʨʝʩʣʘʠʚʘʝʪʩʷ 

ʠʣʠʩʪʳʤʠ ʧʨʦʩʣʦʷʤʠ, ʤʠʥʝʨʘʣʴʥʳʤʠ ʚʢʣʶʯʝʥʠʷʤʠ ʢʣʶʯʝʚʦʡ ʠ ʦʟʝʨʥʦʡ ʠʟʚʝʩʪʠ, ʚʠʚʠʘʥʠʪʘ, ʦʭʨʳ, 

ʩʘʧʨʦʧʝʣʷ ʠ ʪ.ʧ. ʆʙʲʝʢʪ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʫʯʘʩʪʢʦʚ ï "ɹʣʠʞʥʠʡ" ʠ "ɼʘʣʴʥʠʡ" ï ʨʘʟʥʳʭ ʩʨʦʢʦʚ ʦʩʚʦʝʥʠʷ. 

ʋʯʘʩʪʢʠ çɹʣʠʞʥʠʡè ʠ çɼʘʣʴʥʠʡè ʚ 60-ʝ ʛʦʜʳ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʙʳʣʠ ʦʩʫʰʝʥʳ ʦʪʢʨʳʪʳʤʠ ʜʨʝʥʘʞʥʳʤʠ 

ʢʘʥʘʣʘʤʠ ʠ ʟʘʢʨʳʪʳʤ ʜʨʝʥʘʞʝʤ, ʨʘʟʜʝʣʝʥʳ ʥʘ 8 ʢʚʘʨʪʘʣʦʚ: ʧʷʪʴ ʢʚʘʨʪʘʣʦʚ ʥʘ çɹʣʠʞʥʝʤè ʫʯʘʩʪʢʝ ʠ ʪʨʠ ʥʘ 

çɼʘʣʴʥʝʤè. 

ɼʣʷ ʦʙʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʧʝʮʠʘʣʴʥʦ 

ʥʘʤʠ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʧʦʨʪʘʪʠʚʥʳʡ ʧʨʠʙʦʨ çLandMapperè (ʨʠʩ.1.ɸ) ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʣʝʢʪʨʦʬʠʟʠʯʝʩʢʠʭ 

ʠʟʤʝʨʝʥʠʡ [4], ʘ ʪʘʢʞʝ GPS-ʧʨʠʝʤʥʠʢ ʬʠʨʤʳ çGʘrminè ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ ʪʦʯʝʢ 

ʦʙʩʣʝʜʦʚʘʥʠʷ. 

 
ɸ    ɹ 

ʈʠʩʫʥʦʢ 1 ï ʇʨʠʙʦʨ LandMapper ʠ ʫʩʪʘʥʦʚʢʘ ʜʣʷ ʧʨʦʬʠʣʠʨʦʚʘʥʠʷ (ɸ), ʨʘʙʦʪʘ ʚ ʧʦʣʝ (ɹ) 
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ʆʙʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʧʦ ʪʝʤ ʞʝ ʪʦʯʢʘʤ, ʯʪʦ ʠ ʚ 1973 ʠ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

"ʫʪʦʥʫʚʰʠʭ" ʪʦʯʝʢ ʚ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʧʨʫʜʘʭ). ʕʪʠ ʪʦʯʢʠ ʥʘʭʦʜʠʣʠ ʚ ʧʦʣʝ ʧʦ ʠʭ ʢʦʦʨʜʠʥʘʪʘʤ ʩ ʧʦʤʦʱʴʶ 

ʧʨʠʙʦʨʘ GPS-72 ʬʠʨʤʳ Garmin (ʪʘʙʣ.1). 

ʊʘʙʣʠʮʘ 1  

ʕʣʝʢʪʨʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʠʟʤʝʨʝʥʥʦʝ ʚ ʧʘʭʦʪʥʦʤ ʛʦʨʠʟʦʥʪʝ ʫʯʘʩʪʢʘ "ɼʘʣʴʥʠʡ" 

ɼʦʣʛʦʪʘ ʐʠʨʦʪʘ ˉ ʪʦʯʢʠ ʅʘ ʛʨʷʜʝ 
ɹʦʨʦʟʜʘ ʠ 

ʮʝʣʠʥʘ 
ʉʨʝʜʥʝʝ ɿʘʤʝʯʘʥʠʷ 

37.44418 56.39658 1 67.9 24.1 46.0  

37.44309 56.39581 2 49.2 23.8 36.5  

37.44149 56.39466 3 52.9 31.7 42.3  

37.43983 56.3935 4 54.7 34.4 44.5  

37.43825 56.39236 5 53.7 30.7 42.2  

37.44072 56.39752 8 47.7 42.5 45.1  

37.43942 56.39664 9 52.7 31.7 42.2  

37.43788 56.39558 10 - 41.1 41.1 ʃʝʩʥʘʷ ʧʦʣʷʥʘ 

37.43641 56.39454 11 - 106.0 106.0 
ʇʠʨʦʛʝʥʥʳʡ ʪʦʨʬ, ʣʝʩʥʘʷ 

ʧʦʣʷʥʘ 

37.4368 56.39952 14 43.4 29.3 36.3  

37.43577 56.39881 15 41.2 32.4 36.8  

37.43425 56.39774 16 48.2 27.4 37.8  

37.43273 56.39671 17 50.9 27.6 39.2  

37.43126 56.39568 18 55.3 27.6 41.4  

37.42984 56.39473 19 - 21.8 21.8 ɹʝʨʝʛ ʧʨʫʜʘ 

37.43306 56.40061 21 47.0 26.2 36.6  

37.43186 56.39978 22 59.1 32.4 45.8  

37.43033 56.39873 23 49.1 28.9 39.0  

37.42909 56.39778 24 45.4 27.0 36.2  

 

ɼʣʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʨʦʛʨʘʤʤʳ ɻʀʉ-ʪʝʭʥʦʣʦʛʠʡ: MapInfo 12.5, Surfer 13 ʠ 

ʨʝʜʘʢʪʦʨʳ ʨʠʩʫʥʢʦʚ ʚ ʵʣʝʢʪʨʦʥʥʦʡ ʬʦʨʤʝ Photoshop, PaintShopPro ʠ ʜʨ. 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʥʘ ʫʯʘʩʪʢʝ "ɼʘʣʴʥʠʡ" ʧʦʷʚʠʣʠʩʴ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʧʨʫʜʳ, ʚʦʟʥʠʢʣʘ ʟʘʜʘʯʘ 

ʠʩʢʣʶʯʝʥʠʷ ʠʭ ʠʟ ʧʦʯʚʝʥʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ (ʨʠʩ. 2).  

 

 ɸ 

 ɹ 

ʈʠʩʫʥʦʢ 2 ï ʊʦʯʢʠ ʦʙʩʣʝʜʦʚʘʥʠʷ ʥʘ ʫʯʘʩʪʢʝ "ɼʘʣʴʥʠʡ" ʚ 1973-2012 ʛʦʜʳ (ɸ) ʠ ʚ 2016 ʛ. (ɹ) 

 

ʆʙʳʯʥʦ ʚ ʧʨʦʛʨʘʤʤʝ Surfer ʠʟʦʣʠʥʠʠ ʧʨʦʚʦʜʷʪʩʷ ʧʦʩʣʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʧʝʨʝʩʯʝʪʘ ʜʘʥʥʳʭ ʥʘ ʫʟʣʳ  
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ʨʝʛʫʣʷʨʥʦʡ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʩʝʪʢʠ (Grid). ʆʜʥʘʢʦ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʢʣʶʯʠʪʴ ʠʟ ʠʥʪʝʨʧʦʣʠʨʦʚʘʥʠʷ 

ʧʣʦʱʘʜʠ, ʥʘ ʢʦʪʦʨʳʭ ʠʟʤʝʨʝʥʠʷ ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʵʪʦ ʦʙʣʘʩʪʴ ʧʨʫʜʦʚ. ɼʣʷ ʨʝʰʝʥʠʷ 

ʧʦʜʦʙʥʳʭ ʧʨʦʙʣʝʤ ʚ Surfer ʨʘʟʨʘʙʦʪʯʠʢʠ ʩʦʟʜʘʣʠ ʩʧʝʮʠʘʣʴʥʳʡ ʚʠʜ ʜʘʥʥʳʭ ï ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ 

"ʙʣʘʥʢʦʚʘʥʥʳʝ" ʦʙʣʘʩʪʠ.  

ʀʥʪʝʨʧʦʣʠʨʦʚʘʥʠʝ ʠ ʵʢʩʪʨʘʧʦʣʠʨʦʚʘʥʠʝ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʨʘʟʥʳʤʠ ʤʝʪʦʜʘʤʠ [3, 5]. ʅʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ Kriging, ʢʦʪʦʨʳʡ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʠ ʥʘʤʠ. ʏʠʩʣʦ ʣʠʥʠʡ ʩʝʪʢʠ ʧʦ 

ʚʝʨʪʠʢʘʣʠ ʠ ʛʦʨʠʟʦʥʪʘʣʠ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʧʦ ʞʝʣʘʥʠʶ.  

ʄʠʥʠʤʘʣʴʥʳʝ ʠ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʦʨʜʠʥʘʪ XY ʜʦʣʞʥʳ ʩʦʚʧʘʜʘʪʴ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʫ ʙʘʟʦʚʦʡ 

ʢʘʨʪʳ, ʯʪʦʙʳ ʢʘʨʪʘ ʠʟʦʣʠʥʠʡ ʧʦʣʥʦʩʪʴʶ ʧʦʢʨʳʚʘʣʘ ʙʘʟʦʚʫʶ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ "ʙʣʘʥʢʦʚʘʥʥʦʡ" ʦʙʣʘʩʪʠ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʦʛʦ ʧʝʨʝʩʯʝʪʘ ʩʦʟʜʘʝʪʩʷ grid-file, ʚ ʢʦʪʦʨʦʤ ʭʨʘʥʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʪʦʛʦ ʠʣʠ 

ʠʥʦʛʦ ʩʚʦʡʩʪʚʘ ʧʦ ʫʟʣʘʤ ʧʦʩʪʨʦʝʥʥʦʡ ʩʝʪʢʠ, ʪʦ ʝʩʪʴ ʧʦ ʧʣʦʱʘʜʠ ʧʦʢʨʳʚʘʶʱʝʡ ʠʩʩʣʝʜʫʝʤʳʡ ʫʯʘʩʪʦʢ. 

 
ɸ 

 
ɹ 

 
B 

ʈʠʩʫʥʦʢ 3 ï ʕʣʝʢʪʨʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʠʟʤʝʨʝʥʥʦʝ ʚ ʧʘʭʦʪʥʦʤ ʛʦʨʠʟʦʥʪʝ ʫʯʘʩʪʢʘ "ɼʘʣʴʥʠʡ". ɸ - ʥʘ 

ʛʨʷʜʝ, ɹ - ʚ ʙʦʨʦʟʜʝ ʠ ʮʝʣʠʥʝ, ɺ - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

 

ʇʦʩʪʨʦʝʥʠʝ ʠʟʦʣʠʥʠʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʫʯʘʩʪʢʘ 

ʧʦʟʚʦʣʷʝʪ ʥʘʛʣʷʜʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʧʦʣʫʯʝʥʥʳʡ ʤʘʪʝʨʠʘʣ. ʇʨʦʛʨʘʤʤʘ Surfer ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ ʧʦʜʭʦʜʠʪ 

ʠʜʝʘʣʴʥʦ. ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʩʧʦʩʦʙ ʧʦʩʪʨʦʝʥʠʷ ʩʝʪʢʠ ʠ ʧʝʨʝʩʯʝʪʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʥʘ ʫʟʣʳ ʵʪʦʡ 

ʩʝʪʢʠ, ʚʳʙʨʘʪʴ ʢʨʘʩʦʯʥʦʝ ʟʘʧʦʣʥʝʥʠʝ ʧʨʦʤʝʞʫʪʢʦʚ ʤʝʞʜʫ ʠʟʦʣʠʥʠʷʤʠ, ʚʳʙʨʘʪʴ ʠʥʪʝʨʚʘʣ ʪʘʢʠʭ ʠʟʦʣʠʥʠʡ ʠ 

ʪ.ʜ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚʳʰʝ ʥʘ ʛʨʷʜʘʭ ʠ ʛʨʝʙʥʷʭ, ʯʝʤ ʚ ʙʦʨʦʟʜʝ. 

ʆʜʥʘʢʦ ʧʠʢ ʚʳʩʦʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʨʠʰʝʣʩʷ ʥʘ ʫʯʘʩʪʦʢ, ʧʦʢʨʳʪʳʡ ʣʝʩʦʤ ʧʦʩʣʝ ʧʦʞʘʨʦʚ ʚ ʥʘʯʘʣʝ 

ʥʳʥʝʰʥʝʛʦ ʚʝʢʘ. ʋʩʨʝʜʥʝʥʠʝ ʠʟʤʝʨʝʥʠʡ ʚ ʙʦʨʦʟʜʘʭ ʠ ʥʘ ʛʨʷʜʘʭ ʩʛʣʘʜʠʣʦ ʨʘʟʣʠʯʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦ ʚʩʝʤʫ 

ʫʯʘʩʪʢʫ. 

ʈʘʥʝʝ ʥʘʤʠ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʫʜʝʣʴʥʦʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʦʯʚ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ, 

ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʩʣʝʜʫʶʱʠʝ: ʚʣʘʞʥʦʩʪʴ, ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ ʠ ʤʝʭʘʥʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, 

ʧʦʨʠʩʪʦʩʪʴ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʦʣʝʡ ʚ ʧʦʯʚʝʥʥʳʭ ʨʘʩʪʚʦʨʘʭ, ʪʝʤʧʝʨʘʪʫʨʘ, ɽʂʆ ʠ ʜʨ.  

ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʚʣʠʷʥʠʝ ʚʣʘʞʥʦʩʪʠ ʤʦʞʥʦ ʠʩʢʣʶʯʠʪʴ, ʪʘʢ ʢʘʢ ʠʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʧʝʨʠʦʜ 

ʜʦʞʜʝʡ, ʠ ʧʦʯʚʘ ʙʳʣʘ ʜʦʩʪʘʪʦʯʥʦ ʫʚʣʘʞʥʝʥʘ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʠʤʝʥʥʦ ʧʦʨʠʩʪʦʩʪʴ ʧʦʚʣʠʷʣʘ ʥʘ ʪʦ, ʯʪʦ 

ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚ ʛʨʷʜʘʭ ʠ ʛʨʝʙʥʷʭ, ʛʜʝ ʧʦʯʚʘ ʨʳʭʣʘʷ, ʦʢʘʟʘʣʦʩʴ ʚʳʰʝ, ʯʝʤ ʚ ʙʦʨʦʟʜʝ ʠ ʥʘ 

ʮʝʣʠʥʝ.  

ʇʦ ʥʘʰʠʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʧʨʦʚʝʜʝʥʠʝ ʵʣʝʢʪʨʦʬʠʟʠʯʝʩʢʦʡ ʩʲʝʤʢʠ ʧʨʝʜʰʝʩʪʚʫʝʪ ʜʨʫʛʠʤ 

ʦʙʩʣʝʜʦʚʘʥʠʷʤ ʠ ʦʪʙʦʨʫ ʦʙʨʘʟʮʦʚ. ʆʪʙʠʨʘʪʴ ʦʙʨʘʟʮʳ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩ ʫʯʘʩʪʢʦʚ, ʟʥʘʯʠʤʦ ʨʘʟʣʠʯʘʶʱʠʭʩʷ 

ʧʦ ʫʜʝʣʴʥʦʤʫ ʵʣʝʢʪʨʠʯʝʩʢʦʤʫ ʩʦʧʨʦʪʠʚʣʝʥʠʶ, ʯʪʦʙʳ ʧʦʥʷʪʴ ʧʨʠʯʠʥʫ ʵʪʠʭ ʨʘʟʣʠʯʠʡ. 
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ʀʉʊʆʈʀʏɽʉʂʀɽ ʅɸʋʂʀ 

 

ʋɼʂ 94(47).01 

ʖ.ɼ. ʅʠʢʦʣʘʝʚ 

ʉʝʚʝʨʥʳʡ ʬʠʣʠʘʣ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ  

ʫʥʠʚʝʨʩʠʪʝʪʘ ʶʩʪʠʮʠʠ (ʈʇɸ ʄʠʥʶʩʪʘ ʈʦʩʩʠʠ) 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʀ.ɺ. ʉʘʚʠʮʢʠʡ 

ʢ.ʠ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠʩʪʦʨʠʠ 

ʇʝʪʨʦʟʘʚʦʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʛ. ʇʝʪʨʦʟʘʚʦʜʩʢ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʨʝʣʠʷ 

 

ɺɽʈʉʀʗ ʆ ʉɺɽʈɾɽʅʀʀ ʂʅʗɿʗ ʆʃɽɻɸ ɺ ʉɺɽʊɽ ʗɿʓʏɽʉʂʀʍ  

ʇʈɽɼʉʊɸɺʃɽʅʀʁ ɼʈɽɺʅʀʍ ʉʃɸɺʗʅ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʚʳʩʢʘʟʳʚʘʝʪʩʷ ʛʠʧʦʪʝʟʘ ʦʙ ʠʥʦʩʢʘʟʘʪʝʣʴʥʦʤ ʩʤʳʩʣʝ ʣʝʪʦʧʠʩʥʦʛʦ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʦ ʛʠʙʝʣʠ 

ʢʥʷʟʷ ʆʣʝʛʘ ʦʪ ʫʢʫʩʘ ʟʤʝʠ, ʩʢʨʳʚʘʶʱʝʤ ʠʜʝʶ ʥʘʨʦʜʥʦʛʦ ʚʦʩʩʪʘʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ɺʝʱʠʡ ʆʣʝʛ, ʚʘʨʷʛʠ, ʷʟʳʯʝʩʪʚʦ, ɼʨʝʚʥʷʷ ʈʫʩʴ, ʣʝʪʦʧʠʩʠ. 

 

ʉʦʚʨʝʤʝʥʥʘʷ ʤʦʜʘ ʥʘ ʧʦʩʪʤʦʜʝʨʥʠʩʪʩʢʠʡ ʘʥʘʣʠʟ ʠʩʪʦʨʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʢʦʩʥʫʣʩʷ ʤʥʦʛʠʭ ʘʢʪʫʘʣʴʥʳʭ 

ʩʶʞʝʪʦʚ. ʇʨʠ ʵʪʦʤ ʥʘʨʷʜʫ ʩ ʢʨʠʪʠʢʦʡ ʠʩʪʦʯʥʠʢʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʝ ʧʦʜʭʦʜʳ. ɺ ʜʘʥʥʦʤ 

ʤʘʪʝʨʠʘʣʝ ʧʦʢʘʟʘʥʦ, ʥʘʩʢʦʣʴʢʦ ʜʘʣʝʢʦ ʤʦʞʝʪ ʜʦʚʝʩʪʠ ʧʦʜʦʙʥʘʷ ʧʨʘʢʪʠʢʘ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʨʫʩʩʢʦʡ 

ʨʘʥʥʝʩʨʝʜʥʝʚʝʢʦʚʦʡ ʠʩʪʦʨʠʠ. 

ɺ ʪʦʣʢʦʚʘʥʠʠ çʇʦʚʝʩʪʠ ʚʨʝʤʝʥʥʳʭ ʣʝʪè (ʜʘʣʝʝ ï ʇɺʃ) ʆʣʝʛ ʧʦʛʠʙ ʦʪ ʫʢʫʩʘ ʟʤʝʠ ʚ 912 ʛ. ʧʦʜ ʂʠʝʚʦʤ, 

ʥʘʚʝʩʪʠʚ ʩʚʦʝʛʦ ʫʤʝʨʰʝʛʦ ʢʦʥʷ. ʇʦʜʦʙʥʳʡ ʩʶʞʝʪ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ʤʠʨʦʚʦʡ ʣʠʪʝʨʘʪʫʨʝ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʩʢʘʥʜʠʥʘʚʩʢʦʡ (ʩʘʛʘ ʦʙ ʆʜʜʝ ʉʪʨʝʣʝ). ʊʝʤ ʥʝ ʤʝʥʝʝ, ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʨʠʭʦʜʷʪ ʢ ʚʳʚʦʜʫ ʦ 

ʜʨʝʚʥʝʨʫʩʩʢʦʤ ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʠʜʝʠ ʦ ʩʤʝʨʪʠ ʢʥʷʟʷ ʦʪ ʟʤʝʠ, ʩʢʨʳʚʘʚʰʝʡʩʷ ʚ ʯʝʨʝʧʝ ʝʛʦ ʢʦʥʷ, ʘ ʪʘʢʞʝ ʦ ʝʝ 

ʬʦʣʴʢʣʦʨʥʳʭ ʠ ʨʝʣʠʛʠʦʟʥʳʭ ʢʦʨʥʷʭ. 

ʉʣʘʙʘʷ ʚʝʨʘ ʚ ʨʝʘʣʴʥʦʩʪʴ ʛʠʙʝʣʠ ʢʥʷʟʷ ʆʣʝʛʘ ʦʪ ʫʢʫʩʘ ʟʤʝʠ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʜʘʥʥʳʤʠ ʦʙ ʦʪʩʫʪʩʪʚʠʠ 

ʷʜʦʚʠʪʳʭ ʟʤʝʡ ʚ ʨʘʡʦʥʝ ʂʠʝʚʘ, ʥʝʨʝʘʣʴʥʦʩʪʴʶ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚʥʫʪʨʠ ʯʝʨʝʧʘ ʢʨʫʧʥʦʛʦ ʧʨʝʩʤʳʢʘʶʱʝʛʦʩʷ 

(ʩʧʦʩʦʙʥʦʛʦ ʘʪʘʢʦʚʘʪʴ ʯʝʣʦʚʝʢʘ), ʩʪʨʘʥʥʦʡ ʧʘʩʩʠʚʥʦʩʪʴʶ ʩʘʤʦʛʦ ʢʥʷʟʷ ʠ ʝʛʦ ʦʭʨʘʥʳ, ʘ ʪʘʢʞʝ ʦʪʩʫʪʩʪʚʠʝʤ 

ʥʘʡʜʝʥʥʦʛʦ ʟʘʭʦʨʦʥʝʥʠʷ ʩʦʟʜʘʪʝʣʷ ʂʠʝʚʩʢʦʡ ʈʫʩʠ. ʄʝʞʜʫ ʪʝʤ, ʧʦ ʚʝʨʩʠʠ çʅʦʚʛʦʨʦʜʩʢʦʡ ʣʝʪʦʧʠʩʠè ʆʣʝʛ 

ʧʦʛʠʙ ʦʪ ʫʢʫʩʘ çʟʘ ʤʦʨʝʤè ʚ 922 ʛ., ʪʦ ʝʩʪʴ ʟʘ ʛʨʘʥʠʮʝʡ ʈʫʩʠ, ʯʪʦ ʩʪʘʚʠʪ ʚʦʧʨʦʩ ʦ ʜʝʪʘʣʷʭ ʝʛʦ ʫʭʦʜʘ ʩ 

ʧʨʝʩʪʦʣʘ.  

ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʨʘʟʚʠʪʴ ʚʝʨʩʠʶ ʦ ʨʝʣʠʛʠʦʟʥʳʭ ʠʩʪʦʢʘʭ ʣʝʛʝʥʜʳ. 

ʉʨʝʜʠ ʦʩʥʦʚʥʳʭ ʙʦʛʦʚ, ʚ ʢʦʪʦʨʳʭ ʚʝʨʠʣʠ ʚʦʩʪʦʯʥʳʝ ʩʣʘʚʷʥʝ, ʦʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ çʤʫʞʠʯʠʡè ʙʦʛ ɺʝʣʝʩ 

ï ʧʦʢʨʦʚʠʪʝʣʴ ʩʢʦʪʦʚʦʜʩʪʚʘ ʠ ʭʦʟʷʡʩʪʚʘ. ʋ ɺʝʣʝʩʘ ʙʳʣʦ ʤʥʦʛʦ ʚʦʧʣʦʱʝʥʠʡ: ʝʛʦ ʣʝʪʥʝʡ ʠʧʦʩʪʘʩʴʶ ʩʯʠʪʘʣʩʷ 

ʤʝʜʚʝʜʴ, ʘ ʟʠʤʥʝʡ ï ʙʳʢ. ɼʨʫʛʠʤ ʚʦʧʣʦʱʝʥʠʝʤ ɺʝʣʝʩʘ ʩʯʠʪʘʝʪʩʷ ʦʙʨʘʟ ʟʤʝʠ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ 

ʪʨʘʜʠʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʝ ʨʫʩʩʢʠʭ ʦʙʨʘʟ ʟʤʝʠ, ʩʚʷʟʘʥʥʳʡ ʩ ʟʝʤʣʝʡ ʠ ʧʦʜʟʝʤʥʳʤ ʤʠʨʦʤ, ʩʠʤʚʦʣʠʟʠʨʦʚʘʣ 

ʙʦʛʘʪʩʪʚʦ ʠ ʧʣʦʜʦʨʦʜʠʝ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠ ʬʫʥʢʮʠʷʤ ɺʝʣʝʩʘ. ɸ ʠʤʝʶʱʘʷ ʙʦʛʘʪʫʶ ʬʦʣʴʢʣʦʨʥʫʶ 

ʪʨʘʜʠʮʠʶ ʬʠʛʫʨʘ ʯʝʨʝʧʘ ʚ ʣʝʪʦʧʠʩʷʭ ʤʦʛʣʘ ʫʢʘʟʳʚʘʪʴ ʥʘ ʧʘʤʷʪʴ ʦ ʢʥʷʟʝ ʈʶʨʠʢʝ, ʥʘ ʢʦʪʦʨʫʶ çʥʘʩʪʫʧʠʣè 

ʝʛʦ ʚʨʝʤʝʥʥʳʡ ʧʨʝʝʤʥʠʢ, ʫʞʝ ʜʘʚʥʦ ʫʟʫʨʧʠʨʦʚʘʚʰʠʡ ʚʣʘʩʪʴ. 

ʉʦʧʦʩʪʘʚʣʷʷ ʣʝʛʝʥʜʫ ʦ ʩʤʝʨʪʠ ʆʣʝʛʘ ʩ ʠʧʦʩʪʘʩʴʶ ɺʝʣʝʩʘ, ʤʦʞʥʦ ʚʳʜʚʠʥʫʪʴ ʛʠʧʦʪʝʟʫ ʦʙ ʫʢʫʩʝ ʟʤʝʠ 

ʣʠʰʴ ʢʘʢ ʦ ʨʝʣʠʛʠʦʟʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʚʦʩʪʦʯʥʳʭ ʩʣʘʚʷʥ. ʂʥʷʟʷ çʫʢʫʩʠʣè çʥʘʨʦʜʥʳʡè ʙʦʛ ɺʝʣʝʩ, ʯʪʦ 

ʦʟʥʘʯʘʣʦ ʥʘʢʘʟʘʥʠʝ ʦʪ ʥʘʨʦʜʘ ï ʤʘʩʩʦʚʦʝ ʚʦʩʩʪʘʥʠʝ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʛʦ ʆʣʝʛ ʙʳʣ ʫʙʠʪ ʠʣʠ ʠʟʛʥʘʥ çʟʘ ʤʦʨʝè. 

ʇʨʠʯʠʥʦʡ ʚʦʩʩʪʘʥʠʷ ʤʦʛʣʘ ʩʪʘʪʴ ʧʦʣʠʪʠʢʘ ʢʥʷʟʷ ʆʣʝʛʘ, ʦʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʢʦʪʦʨʦʡ ʙʳʣʦ ʨʘʩʰʠʨʝʥʠʝ 

ʜʝʨʞʘʚʳ ï ʟʘʭʚʘʪ ʂʠʝʚʘ, ʪʝʨʨʠʪʦʨʠʡ ʜʨʝʚʣʷʥ, ʩʝʚʝʨʷʥ, ʨʘʜʠʤʠʯʝʡ, ʩʦ ʚʩʝʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʜʣʷ ʥʘʩʝʣʝʥʠʷ.  

ʆʪʩʫʪʩʪʚʠʝ ʧʨʷʤʦʛʦ ʫʧʦʤʠʥʘʥʠʷ ʦ ʚʦʩʩʪʘʥʠʠ ʚ ʪʝʢʩʪʝ ʇɺʃ ï ʚʧʦʣʥʝ ʦʙʳʯʥʦʝ ʷʚʣʝʥʠʝ  
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ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʠʟʣʦʞʝʥʠʶ ʩʦʙʳʪʠʡ IX ʚ. ʅʘʧʨʠʤʝʨ, ʚ ʣʝʪʦʧʠʩʠ ʦʪʩʫʪʩʪʚʫʝʪ ʫʧʦʤʠʥʘʥʠʝ ʦ ʥʦʚʛʦʨʦʜʩʢʦʤ 

ʚʦʩʩʪʘʥʠʠ ɺʘʜʠʤʘ ʍʨʘʙʨʦʛʦ ʧʨʦʪʠʚ ʈʶʨʠʢʘ. ʃʠʰʴ ʧʦʟʜʥʝʡʰʠʝ ʣʝʪʦʧʠʩʥʳʝ ʩʙʦʨʥʠʢʠ ʩʦʭʨʘʥʠʣʠ ʧʨʝʜʘʥʠʝ 

ʦ ʩʤʫʪʝ ʚ ʅʦʚʛʦʨʦʜʝ, ʚʦʟʥʠʢʰʝʡ ʚʩʢʦʨʝ ʧʦʩʣʝ ʧʨʠʟʚʘʥʠʷ ʚʘʨʷʞʩʢʠʭ ʢʥʷʟʝʡ.  

ʇʨʠʯʠʥʦʡ ʪʘʢʦʛʦ ʟʘʤʘʣʯʠʚʘʥʠʷ ʤʦʞʥʦ ʩʯʠʪʘʪʴ çʢʥʷʞʝʩʢʠʡ ʭʘʨʘʢʪʝʨè ʣʝʪʦʧʠʩʘʥʠʷ: ʧʨʠʟʥʘʚʘʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʥʘʨʦʜʘ ʧʨʠʟʚʘʥʥʳʤ ʢʥʷʟʴʷʤ (ʘ ʆʣʝʛ ʧʦ ʣʝʪʦʧʠʩʥʦʤʫ ʩʚʠʜʝʪʝʣʴʩʪʚʫ ʙʳʣ 

ʧʨʠʟʥʘʥ ʩʘʤʠʤʠ ʢʠʝʚʣʷʥʘʤʠ ʧʦʩʣʝ ʛʠʙʝʣʠ ɸʩʢʦʣʴʜʘ ʠ ɼʠʨʘ) ʙʳʣʦ ʥʝ ʚ ʠʥʪʝʨʝʩʘʭ ʢʥʷʞʝʩʢʦʡ ʚʝʨʭʫʰʢʠ. ʅʝ 

ʫʜʘʣʦʩʴ ʩʢʨʳʪʴ ʣʠʰʴ ʛʠʙʝʣʴ ʢʥʷʟʷ ʀʛʦʨʷ ʠ ʧʦʩʣʝʜʦʚʘʚʰʠʝ ʥʘʨʦʜʥʳʝ ʚʦʩʩʪʘʥʠʷ: ʚʦʟʤʦʞʥʦ, ʠʥʘʯʝ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʥʷʛʠʥʠ ʆʣʴʛʠ ʢʘʢ ʨʫʢʦʚʦʜʠʪʝʣʴʥʠʮʳ ʛʦʩʫʜʘʨʩʪʚʘ ʚʳʛʣʷʜʝʣʘ ʙʳ ʥʝʣʦʛʠʯʥʦʡ. ʂʥʷʟʴ ʞʝ ʆʣʝʛ 

ʤʦʛ ʙʳʪʴ ʚ ʯʠʩʣʝ ʧʨʠʛʣʘʰʸʥʥʳʭ ʚ 862 ʛ. ʥʘ ʈʫʩʴ ʚʘʨʷʛʦʚ, ʠ ʠʥʬʦʨʤʘʮʠʷ ʦ ʝʛʦ ʫʙʠʡʩʪʚʝ (ʢʘʢ ʠ ʦ ʚʦʩʩʪʘʥʠʠ 

ɺʘʜʠʤʘ ʍʨʘʙʨʦʛʦ) ʤʦʛʣʘ ʛʦʚʦʨʠʪʴ ʦ ʥʝʫʜʘʯʥʦʤ ʧʦʣʠʪʠʯʝʩʢʦʤ ʚʳʙʦʨʝ ʩʝʚʝʨʥʳʭ ʧʣʝʤʝʥ. 

ʇʦʜʦʙʥʘʷ ʪʦʯʢʘ ʟʨʝʥʠʷ ʩʧʦʩʦʙʥʘ ʦʙʲʷʩʥʠʪʴ ʚʘʞʥʦʝ ʧʨʦʪʠʚʦʨʝʯʠʝ ʚ ʪʝʢʩʪʝ ʠʩʪʦʯʥʠʢʦʚ ï 

ʟʘʪʷʥʫʚʰʝʝʩʷ çʤʘʣʦʣʝʪʩʪʚʦè ʀʛʦʨʷ ʈʶʨʠʢʦʚʠʯʘ ʜʦ ʚʦʩʰʝʩʪʚʠʷ ʥʘ ʧʨʝʩʪʦʣ. ʂ ʤʦʤʝʥʪʫ çʫʢʫʩʘè ʢʥʷʟʷ ʆʣʝʛʘ 

ʩʳʥʫ ʈʶʨʠʢʘ ʙʳʣʦ ʧʦʯʪʠ ʩʦʨʦʢ ʣʝʪ ï ʚʦʟʨʘʩʪ ʧʦ ʩʨʝʜʥʝʚʝʢʦʚʳʤ ʤʝʨʢʘʤ ʚʧʦʣʥʝ ʟʥʘʯʠʪʝʣʴʥʳʡ. ʅʝ ʚʜʘʚʘʷʩʴ 

ʚ ʩʧʦʨʳ ʦ ʛʝʥʝʘʣʦʛʠʠ ʀʛʦʨʷ ʠ ʦʰʠʙʢʘʭ ʣʝʪʦʧʠʩʮʝʚ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʭʨʦʥʦʣʦʛʠʠ, ʤʦʞʥʦ ʣʠʰʴ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ 

ʥʝʩʦʤʥʝʥʥʫʶ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʀʛʦʨʷ ʈʶʨʠʢʦʚʠʯʘ ʚ ʫʭʦʜʝ ʆʣʝʛʘ. 
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ʅ.ʉ. ʐʫʤʘʡʣʦʚʘ 

ʩʪʫʜʝʥʪ ʤʘʛʠʩʪʨʘʪʫʨʳ  

ʈ.ɻ. ɸʙʘʢʫʤʦʚ 

ʂ.ʵ.ʥ., ʜʦʮʝʥʪ 

ɹɻʊʋ ʠʤ. ɺ. ɻ. ʐʫʭʦʚʘ 

ʛ. ɹʝʣʛʦʨʦʜ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ʆɹʒɽʂʊʓ ʅɽɼɺʀɾʀʄʆʉʊʀ ʀ ʌɸʂʊʆʈʓ ʀʍ ʀʅɺɽʉʊʀʎʀʆʅʅʆʁ ʇʈʀɺʃɽʂɸʊɽʃʔʅʆʉʊʀ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʪʝʦʨʠʠ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʘʢʮʝʥʪʠʨʫʝʪʩʷ ʚʥʠʤʘʥʠʝ 

ʥʘ ʬʘʢʪʦʨʘʭ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ. ʇʨʝʜʣʦʞʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʥʝʜʚʠʞʠʤʦʩʪʠ ʧʦ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ ʥʘʟʥʘʯʝʥʠʶ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʬʘʢʪʦʨʦʚ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʅʝʜʚʠʞʠʤʦʩʪʴ, ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ, ʬʘʢʪʦʨ. 

 

ʈʳʥʦʢ ʥʝʜʚʠʞʠʤʦʩʪʠ ʧʦʩʪʦʷʥʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʠ ʨʘʩʪʝʪ. ʉʚʷʟʘʥʦ ʵʪʦ ʩ ʨʝʢʦʥʩʪʨʫʢʮʠʝʡ, ʥʦʚʳʤ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʠ ʧʝʨʝʧʨʦʬʠʣʠʨʦʚʘʥʠʝʤ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ. ɼʘʥʥʳʝ ʦʙʲʝʢʪʳ ʩʦʟʜʘʶʪʩʷ ʩ ʮʝʣʴʶ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʥʫʞʜ: ʩʦʮʠʘʣʴʥʳʭ, ʜʫʭʦʚʥʦʛʦ, ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ.  

ʆʙʲʝʢʪʳ ʥʝʜʚʠʞʠʤʦʩʪʠ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʢʨʫʧʥʳʝ ʛʨʫʧʧʳ ʧʦ ʩʚʦʝʤʫ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ 

ʥʘʟʥʘʯʝʥʠʶ: ʞʠʣʳʝ ʠ ʥʝʞʠʣʳʝ. ʅʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʦʙʲʝʢʪʦʚ ʞʠʣʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʥʘ 

ʨʠʩ. 2 ʦʪʨʘʞʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʥʝʞʠʣʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ. 

 

ʆʙʲʝʢʪʳ ʥʝʜʚʠʞʠʤʦʩʪʠ ʞʠʣʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ 

ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʞʠʣʳʝ ʜʦʤʘ 

ʄʘʣʦ- ʠ ʤʥʦʛʦʵʪʘʞʥʳʝ ʞʠʣʳʝ ʜʦʤʘ 

ʆʙʱʝʞʠʪʠʷ 

ʈʠʩʫʥʦʢ 1 ï ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʞʠʣʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ ʧʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ ʥʘʟʥʘʯʝʥʠʶ 

 

ɹʦʣʴʰʠʥʩʪʚʦ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʨʳʥʢʝ ʢʦʤʤʝʨʯʝʩʢʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʚ 

ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʨʦʩʪʦʤ ʦʙʲʝʤʦʚ ʠʥʚʝʩʪʠʮʠʡ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʜʘʥʥʦʛʦ ʨʳʥʢʘ ʜʣʷ ʨʦʩʩʠʡʩʢʦʛʦ ʠ ʜʣʷ ʠʥʦʩʪʨʘʥʥʦʛʦ ʢʘʧʠʪʘʣʘ.  

ɺ ʩʬʝʨʝ ʞʠʣʴʷ ʧʨʦʠʩʭʦʜʷʪ ʧʦʩʪʝʧʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ: ʧʨʠ ʩʦʚʝʨʰʝʥʠʠ ʦʧʝʨʘʮʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʧʨʠʦʙʨʝʪʝʥʠʝʤ ʢʚʘʨʪʠʨʳ ʠʣʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʜʦʤʘ, ʚʳʙʦʨ ʧʘʜʘʝʪ ʥʝ ʥʘ ʨʘʡʦʥʳ ʩ ʭʦʨʦʰʝʡ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʦʡ, ʛʜʝ ʧʨʝʦʙʣʘʜʘʝʪ ʭʘʦʪʠʯʥʘʷ ʪʦʯʝʯʥʘʷ ʟʘʩʪʨʦʡʢʘ, ʘ ʥʘ ʞʠʣʳʝ ʢʦʤʧʣʝʢʩʳ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʦʪʦʨʳʭ 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʧʦʣʥʳʡ ʢʦʤʧʣʝʢʩ ʫʩʣʫʛ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʢʦʤʬʦʨʪʥʦʝ ʧʨʦʞʠʚʘʥʠʝ. ʕʪʦ ʩ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʩʦʟʜʘʥʠʝ ʩʣʝʜʫʶʱʝʛʦ: ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʨʘʙʦʯʝʡ ʩʨʝʜʳ, ʦʙʲʝʢʪʦʚ ʧʨʦʚʝʜʝʥʠʷ ʜʦʩʫʛʘ, ʦʢʘʟʘʥʠʷ ʫʩʣʫʛ 

ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʧʦʜʜʝʨʞʘʥʠʷ ʫʨʦʚʥʷ ʟʜʦʨʦʚʴʷ, ʫʩʣʦʚʠʡ ʢʫʣʴʪʫʨʥʦʛʦ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʛʨʘʞʜʘʥ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʝʜʧʦʯʪʝʥʠʝ ʦʪʜʘʝʪʩʷ ʫʜʦʙʥʳʤ ʧʘʨʢʠʥʛʘʤ ʦʢʦʣʦ ʜʦʤʘ, ʭʦʨʦʰʝʤʫ 

ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʫ ʪʝʨʨʠʪʦʨʠʠ, ʨʘʟʚʠʪʦʡ ʩʦʮʠʘʣʴʥʦʡ ʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʧʨʠʣʝʛʘʶʱʠʭ 

ʪʝʨʨʠʪʦʨʠʡ ʠ ʨʘʡʦʥʘ ʚ ʮʝʣʦʤ [1, ʉ.180]. 

ʉʝʢʪʦʨ ʥʝʜʚʠʞʠʤʦʩʪʠ ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʳ ʪʘʢ ʞʝ ʥʘʙʠʨʘʝʪ ʩʚʦʶ ʚʝʩʦʚʫʶ ʜʦʣʶ. ʈʘʟʣʠʯʥʳʝ ʫʯʝʙʥʳʝ 

ʫʯʨʝʞʜʝʥʠʷ, ʦʙʲʝʢʪʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ, ʘʧʪʝʢʠ, ʪʝʘʪʨʘʣʴʥʦ-ʟʨʝʣʠʱʥʳʝ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʭʨʘʤʳ ʠ ʜʨʫʛʠʝ ʦʙʲʝʢʪʳ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʪʴ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ, 

ʧʦʚʳʩʠʪʴ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʡ ʜʣʷ ʠʥʚʝʩʪʦʨʦʚ. 

ʅʝʜʚʠʞʠʤʦʩʪʴ ʤʦʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ, ʢʘʢ ʢʦʤʧʣʝʢʩ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʟʝʤʝʣʴʥʳʭ ʠ 

ʠʤʫʱʝʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ. ʅʘ ʧʨʘʢʪʠʢʝ ʢʦʤʧʣʝʢʩ ʧʨʝʜʩʪʘʚʣʝʥ ʟʝʤʝʣʴʥʳʤʠ ʫʯʘʩʪʢʘʤʠ ʩ ʦʙʲʝʢʪʘʤʠ 

ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 
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ʆʙʲʝʢʪʳ ʥʝʜʚʠʞʠʤʦʩʪʠ 

ʥʝʞʠʣʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 

ʆʙʲʝʢʪʳ ʥʝʜʚʠʞʠʤʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠ 

ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʩʣʫʞʙʳ 

ʅʝʜʚʠʞʠʤʦʩʪʴ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-

ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 

ʆʙʲʝʢʪʳ ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 

ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʫʶ ʬʫʥʢʮʠʶ 

ʌʠʥʘʥʩʦʚʘʷ ʠ ʩʪʨʘʭʦʚʘʷ ʥʝʜʚʠʞʠʤʦʩʪʴ 

ʂʦʤʤʝʨʯʝʩʢʘʷ ʥʝʜʚʠʞʠʤʦʩʪʴ 

ʊʦʨʛʦʚʘʷ ʥʝʜʚʠʞʠʤʦʩʪʴ 

ʆʙʲʝʢʪʳ ʦʪʜʳʭʘ ʠ ʨʘʟʚʣʝʯʝʥʠʡ 

ʅʝʜʚʠʞʠʤʦʩʪʴ ʩʢʣʘʜʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 

ʇʨʦʤʳʰʣʝʥʥʳʝ ʦʙʲʝʢʪʳ 

ɿʜʘʥʠʷ ʠ ʠʥʳʝ ʦʙʲʝʢʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʦʙʱʝʩʪʚʝʥʥʳʤ ʧʠʪʘʥʠʝ 

ʂʦʤʤʫʥʘʣʴʥʦ-ʙʳʪʦʚʳʝ ʦʙʲʝʢʪʳ 

ɻʦʩʪʠʥʠʯʥʘʷ ʥʝʜʚʠʞʠʤʦʩʪʴ 

ʆʬʠʩʥʘʷ ʥʝʜʚʠʞʠʤʦʩʪʴ 

ʆʙʲʝʢʪʳ ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʝ ʫʩʣʫʛʠ ʚ ʩʬʝʨʝ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 

ʉʦʮʠʘʣʴʥʘʷ ʥʝʜʚʠʞʠʤʦʩʪʴ 

ʂʫʣʴʪʦʚʳʝ ʦʙʲʝʢʪʳ 

ʆʙʲʝʢʪʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 

ʆʙʲʝʢʪʳ ʥʘʨʦʜʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʆʙʲʝʢʪʳ ʩʦʮʠʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ 

ʂʫʣʴʪʫʨʥʦ-ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʠʝ ʟʜʘʥʠʷ ʠ 

ʩʦʦʨʫʞʝʥʠʷ 

ʊʝʘʪʨʘʣʴʥʦ-ʟʨʝʣʠʱʥʳʝ ʦʙʲʝʢʪʳ 

ʆʙʲʝʢʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʟʚʠʪʠʝʤ ʬʠʟʠʯʝʩʢʦʡ 

ʢʫʣʴʪʫʨʳ 

 

ʈʠʩʫʥʦʢ 2 ï ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʥʝʞʠʣʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ ʧʦ ʥʘʟʥʘʯʝʥʠʶ, ʩʚʷʟʘʥʥʳʤ ʩ ʝʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝʤ 

 

ʕʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʜʘʥʥʳʤ ʢʦʤʧʣʝʢʩʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʣʝʜʫʶʱʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ: 

1) ʦʙʲʝʢʪʳ ʥʝʜʚʠʞʠʤʦʩʪʠ ʠʩʧʦʣʴʟʫʶʪ ʥʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʧʦ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦʤʫ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʶ; 

2) ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʦʮʝʜʫʨʳ ʧʣʘʪʝʞʝʡ ʟʘ ʟʝʤʣʶ ʧʦʩʨʝʜʩʪʚʦʤ ʚʳʙʦʨʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʧʨʘʚʦʚʦʛʦ ʨʝʞʠʤʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʘ ʠ ʧʨʦʚʝʜʝʥʠʷ ʦʮʝʥʢʠ ʦʙ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ; 

3) ʩʦʩʪʘʚʣʝʥʠʝ ʧʣʘʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʩ ʫʯʝʪʦʤ ʧʦʩʣʝʜʫʶʱʝʡ ʨʘʮʠʦʥʘʣʠʟʘʮʠʝʡ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʙʲʝʢʪʦʚ ʟʝʤʝʣʴʥʦ-ʠʤʫʱʝʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ [2, ʉ. 19]. 

ʆʮʝʥʢʘ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʟʝʤʝʣʴʥʦ-ʠʤʫʱʝʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʣʠʯʠʝ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʳ ʬʘʢʪʦʨʦʚ, ʧʦ ʢʦʪʦʨʳʤ ʜʦʣʞʥʦ ʧʨʦʠʩʭʦʜʠʪʴ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʠʦʨʠʪʝʪʦʚ 

ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʡ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 3. 

ʋʩʣʦʚʠʷ ʚʥʝʰʥʝʡ ʩʨʝʜʳ 

ʉʠʪʫʘʮʠʷ ʥʘ ʨʳʥʢʝ ʥʝʜʚʠʞʠʤʦʩʪʠ 

ʋʩʣʦʚʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʣʴʟʦʚʘʥʠʝʤ 

ʟʝʤʣʠ 

ʆʙʱʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ 

ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ 

ʌʘʢʪʦʨʳ ʧʨʠʨʦʜʥʦʛʦ ʭʘʨʘʢʪʝʨʘ 

ʉʠʪʫʘʮʠʷ ʚ ʩʦʮʠʘʣʴʥʦʡ ʠ 

ʧʦʣʠʪʠʯʝʩʢʦʡ ʩʬʝʨʝ 

ʌʘʢʪʦʨʳ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ 

ʙʣʠʞʘʡʰʝʛʦ ʦʢʨʫʞʝʥʠʷ 

ʊʨʘʥʩʧʦʨʪʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ 

ʀʥʞʝʥʝʨʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ 

ɻʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ 

ɺʣʠʷʥʠʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ 

ʈʘʟʚʠʪʦʩʪʴ ʦʢʨʫʞʝʥʠʷ 

ʇʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʫʯʘʩʪʢʘ 

ʌʠʟʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʖʨʠʜʠʯʝʩʢʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ 

ʉʦʩʪʦʷʥʠʝ ʧʨʠʣʝʛʘʶʱʝʡ 

ʪʝʨʨʠʪʦʨʠʠ 

ʈʠʩʫʥʦʢ 3 ï ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʬʘʢʪʦʨʦʚ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ 

 

ʇʨʠʤʝʥʝʥʠʝ ʥʘ ʧʨʘʢʪʠʢʝ ʦʮʝʥʢʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʟʝʤʝʣʴʥʦ-ʠʤʫʱʝʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʧʦʟʚʦʣʠʪ ʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʦ ʦʮʝʥʠʚʘʪʴ ʦʙʲʝʢʪʳ ʥʝʜʚʠʞʠʤʦʩʪʠ ʢʘʢ ʩʦ ʩʪʦʨʦʥʳ ʩʦʮʠʘʣʴʥʦʛʦ ʵʬʬʝʢʪʘ, ʪʘʢ ʠ 



ʄɽɾɼʋʅɸʈʆɼʅʓʁ ʅɸʋʏʅʓʁ ɾʋʈʅɸʃ çʀʅʅʆɺɸʎʀʆʅʅɸʗ ʅɸʋʂɸè ˉ9/2016 ISSN 2410-6070 

 
111 

 

ʩʦ ʩʪʦʨʦʥʳ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʡ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʧʨʦʝʢʪʳ ʠ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʝʤʝʣʴʥʳʝ 

ʨʝʩʫʨʩʳ. 
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ʋɼʂ 336.276   

        ʃ.ɼ. ɸʥʜʨʦʩʦʚʘ  

ʢ.ʵ.ʥ, ʜʦʮʝʥʪ 

 ʌʠʥʘʥʩʦʚʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʨʠ ʇʨʘʚʠʪʝʣʴʩʪʚʝ ʈʌ 

ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

  

ɼɽʌʀʎʀʊ ʌɽɼɽʈɸʃʔʅʆɻʆ ɹʖɼɾɽʊɸ ʈʌ ʀ ʇʈʆɹʃɽʄʓ ɽɻʆ ʌʀʅɸʅʉʀʈʆɺɸʅʀʗ 

 

ɸʥʥʦʪʘʮʠʷ 

 ɺ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʠʩʪʦʯʥʠʢʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʜʝʬʠʮʠʪʘ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ, 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʪʝʢʫʱʝʤ ʛʦʜʫ, ʜʘʝʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʭ ʧʣʶʩʦʚ ʠ ʤʠʥʫʩʦʚ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʧʦʨʥʳʝ 

ʚʦʧʨʦʩʳ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʠʩʪʦʯʥʠʢʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ɼʝʬʠʮʠʪ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ, ʝʚʨʦʦʙʣʠʛʘʮʠʠ, ʆʌɿ, ʈʝʟʝʨʚʥʳʡ ʬʦʥʜ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʦʙʣʠʛʘʮʠʠ. 

 

ɼʣʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʜʝʬʠʮʠʪ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʧʦʩʣʝ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ ʧʨʦʬʠʮʠʪʘ ʫʞʝ 

ʩʪʘʣ ʧʨʠʚʳʯʥʳʤ ʷʚʣʝʥʠʝʤ ʠ, ʝʩʪʝʩʪʚʝʥʥʦ, ʚʦʟʥʠʢ ʪʨʘʜʠʮʠʦʥʥʳʡ ʨʫʩʩʢʠʡ ʚʦʧʨʦʩ: çʏʪʦ ʜʝʣʘʪʴ?è. 

 ɹʶʜʞʝʪʥʳʡ ʢʦʜʝʢʩ ʈʌ ʯʝʪʢʦ ʦʧʨʝʜʝʣʠʣ ʠʩʪʦʯʥʠʢʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʙʶʜʞʝʪʥʦʛʦ ʜʝʬʠʮʠʪʘ, ʩʨʝʜʠ 

ʢʦʪʦʨʳʭ, ʥʘ ʧʨʘʢʪʠʢʝ, ʥʘʠʙʦʣʴʰʠʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʟʘʥʠʤʘʝʪ ʚʳʧʫʩʢ ʜʦʣʛʦʚʳʭ ʮʝʥʥʳʭ ʙʫʤʘʛ. ɺʘʞʥʦ, ʯʪʦ ʠ ʚ 

çʪʫʯʥʳʝè ʛʦʜʳ, ʢʦʛʜʘ ʬʝʜʝʨʘʣʴʥʳʡ ʙʶʜʞʝʪ ʩʚʦʜʠʣʩʷ ʩ ʧʨʦʬʠʮʠʪʦʤ, ʚʳʧʫʩʢ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʙʣʠʛʘʮʠʡ 

ʥʝ ʧʨʝʢʨʘʱʘʣʩʷ. ʊʝʤ ʩʘʤʳʤ ʙʳʣ ʩʦʭʨʘʥʝʥ ʣʠʢʚʠʜʥʳʡ ʨʳʥʦʢ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʮʝʥʥʳʭ ʙʫʤʘʛ, ʭʦʪʷ ʠ 

ʫʪʨʘʪʠʚʰʠʡ ʙʳʣʫʶ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʜʣʷ ʠʥʚʝʩʪʦʨʦʚ, ʧʨʦʜʦʣʞʠʣʠ ʨʘʙʦʪʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʥʩʪʠʪʫʪʳ. 

ɺʩʝ ʵʪʦ ʦʯʝʥʴ ʧʨʠʛʦʜʠʣʦʩʴ ʚʧʦʩʣʝʜʩʪʚʠʠ, ʢʦʛʜʘ ʙʶʜʞʝʪʥʳʡ ʜʝʬʠʮʠʪ ʩʪʘʣ ʫʛʨʦʞʘʪʴ ʩʪʘʙʠʣʴʥʦʩʪʠ ʩʠʩʪʝʤʳ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʬʠʥʘʥʩʦʚ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʢʦʛʜʘ ʧʨʦʜʦʣʞʘʶʪ ʜʝʡʩʪʚʦʚʘʪʴ ʩʘʥʢʮʠʠ, ʘ ʚʝʣʠʯʠʥʘ ʙʶʜʞʝʪʥʦʛʦ ʜʝʬʠʮʠʪʘ 

ʚʳʟʳʚʘʝʪ ʙʝʩʧʦʢʦʡʩʪʚʦ ʥʝ ʪʦʣʴʢʦ ʤʠʥʠʩʪʨʘ ʬʠʥʘʥʩʦʚ ʈʌ, ʥʦ ʠ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʴ ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʵʢʦʥʦʤʠʩʪʦʚ, ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ ʝʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ.  

ɺ ʪʝʢʫʱʝʤ ʛʦʜʫ ʜʣʷ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʙʶʜʞʝʪʥʦʛʦ ʜʝʬʠʮʠʪʘ ʧʣʘʥʠʨʦʚʘʣʦʩʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʨʠ 

ʦʩʥʦʚʥʳʭ ʠʩʪʦʯʥʠʢʘ: 

-ʟʘʧʘʩ, ʥʘʢʦʧʣʝʥʥʳʡ ʚ ʈʝʟʝʨʚʥʦʤ ʬʦʥʜʝ; 

-ʚʳʧʫʩʢ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʙʣʠʛʘʮʠʡ; 

http://elibrary.ru/item.asp?id=25836829
http://elibrary.ru/item.asp?id=25836829
http://elibrary.ru/item.asp?id=25836829
http://elibrary.ru/contents.asp?issueid=1570019
http://elibrary.ru/contents.asp?issueid=1570019&selid=25836829
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-ʜʦʭʦʜʳ ʦʪ ʧʨʠʚʘʪʠʟʘʮʠʠ ʨʷʜʘ ʢʦʤʧʘʥʠʡ, ʧʦʢʘ ʝʱʝ ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. 

ʂ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʈʝʟʝʨʚʥʦʛʦ ʬʦʥʜʘ ʩʣʝʜʦʚʘʣʦ ʧʦʜʭʦʜʠʪʴ ʩ ʦʩʦʙʦʡ ʦʩʪʦʨʦʞʥʦʩʪʴʶ, ʚ ʦʩʥʦʚʥʦʤ 

ʧʦʪʦʤʫ, ʯʪʦ ʜʠʥʘʤʠʢʘ ʮʝʥʳ ʥʘ ʥʝʬʪʴ ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʠʪʘʪʴ ʦʩʦʙʳʝ ʥʘʜʝʞʜʳ ʥʘ ʝʛʦ ʨʦʩʪ, ʘ ʟʥʘʯʠʪ ʩʨʝʜʩʪʚʘ 

ʩʣʝʜʫʝʪ ʵʢʦʥʦʤʠʪʴ. 

ɺʧʝʨʚʳʝ ʚ 2016ʛ. ʥʘ ʧʦʢʨʳʪʠʝ ʙʶʜʞʝʪʥʦʛʦ ʜʝʬʠʮʠʪʘ ʄʠʥʠʩʪʝʨʩʪʚʦ ʬʠʥʘʥʩʦʚ ʈʌ ʨʘʩʧʝʯʘʪʘʣʦ 

ʈʝʟʝʨʚʥʳʡ ʬʦʥʜ ʚ ʘʧʨʝʣʝ, ʧʨʦʜʘʚ 2,62 ʤʣʨʜ.ʜʦʣʣ ʉʐɸ, 2,3 ʤʣʨʜ.ʝʚʨʦ ʠ 0,41 ʤʣʨʜ.ʬʫʥʪʦʚ ʠ ʚʳʨʫʯʠʚ 390 

ʤʣʨʜ.ʨʫʙ. (ʨʘʥʝʝ ʄʠʥʬʠʥ ʈʌ ʧʨʦʜʘʚʘʣ ʚʘʣʶʪʫ ʠʟ ʈʝʟʝʨʚʥʦʛʦ ʬʦʥʜʘ ʚ ʜʝʢʘʙʨʝ 2015ʛ. ) . ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘ 

1.05.2016ʛ. ʨʘʟʤʝʨ ʈʝʟʝʨʚʥʦʛʦ ʬʦʥʜʘ ʩʥʠʟʠʣʩʷ ʜʦ 44,96 ʤʣʨʜ.ʜʦʣʣ. ʉʐɸ. ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 50,60 ʤʣʨʜ.ʜʦʣʣ. 

ʉʐɸ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ ʤʝʩʷʮ ʨʘʥʝʝ. 

ɺʪʦʨʦʡ ʨʘʟ ʚ 2016ʛ. ʢ ʈʝʟʝʨʚʥʦʤʫ ʬʦʥʜʫ ʦʙʨʘʪʠʣʠʩʴ ʚ ʤʘʝ, ʢʦʛʜʘ ʄʠʥʬʠʥ ʈʌ ʩʥʦʚʘ ʧʦʣʫʯʠʣ 390 

ʤʣʨʜ.ʨʫʙ. ʜʣʷ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʙʶʜʞʝʪʥʦʛʦ ʜʝʬʠʮʠʪʘ. ʉʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʬʦʥʜ ʥʝ 

ʧʦʧʦʣʥʷʝʪʩʷ. ʇʦʩʣʝ ʦʪʤʝʥʳ ʙʶʜʞʝʪʥʦʛʦ ʧʨʘʚʠʣʘ ʩ ʥʠʤ, ʢʘʢ ʠ ʩ ʌʦʥʜʦʤ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ, 

ʠʟʤʝʥʝʥʠʷ ʤʦʛʫʪ ʧʨʦʠʩʭʦʜʠʪʴ ʪʦʣʴʢʦ ʧʦ ʜʚʫʤ ʧʨʠʯʠʥʘʤ: ʩʥʠʞʝʥʠʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʭʦʜʦʚʘʥʠʷ ʩʨʝʜʩʪʚ ʠ, 

ʢʘʢ ʨʦʩʪ, ʪʘʢ ʠ ʩʥʠʞʝʥʠʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʝʦʮʝʥʢʠ. ɺ ʠʶʥʝ, ʠʶʣʝ ʠ ʘʚʛʫʩʪʝ ʩʨʝʜʩʪʚʘ ʈʝʟʝʨʚʥʦʛʦ ʬʦʥʜʘ ʜʣʷ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʙʶʜʞʝʪʥʦʛʦ ʜʝʬʠʮʠʪʘ ʥʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʠ ʵʪʦ ʧʨʠ ʪʦʤ, ʯʪʦ ʜʝʬʠʮʠʪ ʙʶʜʞʝʪʘ ʟʘ ʧʝʨʚʦʝ 

ʧʦʣʫʛʦʜʠʝ ʩʦʩʪʘʚʠʣ 4,3% ʦʪ ɺɺʇ, ʪ.ʝ. ʧʨʝʚʳʩʠʣ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʡ ʥʘ 2016ʛ. ʫʨʦʚʝʥʴ, ʢʦʪʦʨʳʡ, ʧʦ 

ʧʨʦʛʥʦʟʘʤ ʄʠʥʬʠʥʘ ʈʌ ʨʘʚʥʷʣʩʷ 3,3%. 

ʉʵʢʦʥʦʤʠʪʴ ʈʝʟʝʨʚʥʳʡ ʬʦʥʜ ʧʦʤʦʛʣʦ ʠʩʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤʤʳ ʟʘʠʤʩʪʚʦʚʘʥʠʡ. ʊʦʣʴʢʦ ʟʘ ʠʶʣʴ ʯʠʩʪʦʝ 

ʧʨʠʚʣʝʯʝʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʟʘʡʤʦʚ ʩʦʩʪʘʚʠʣʦ 68 ʤʣʨʜ.ʨʫʙ., ʘ ʩ ʥʘʯʘʣʘ ʛʦʜʘ -312 ʤʣʨʜ.ʨʫʙ. ʆʙʣʠʛʘʮʠʠ ʙʳʣʠ 

ʫʜʘʯʥʦ ʨʘʟʤʝʱʝʥʳ ʥʝ ʪʦʣʴʢʦ ʥʘ ʚʥʫʪʨʝʥʥʝʤ, ʥʦ ʠ ʥʘ ʚʥʝʰʥʝʤ ʨʳʥʢʝ. ʉʚʦʡ ʚʢʣʘʜ ʚ ʵʢʦʥʦʤʠʶ ʈʝʟʝʨʚʥʦʛʦ 

ʬʦʥʜʘ ʚʥʝʩ ʥʝʢʦʪʦʨʳʡ ʨʦʩʪ ʥʝʥʝʬʪʝʛʘʟʦʚʳʭ ʜʦʭʦʜʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʚʦʟʤʝʱʝʥʥʦʛʦ ʅɼʉ. 

ʇʦʜʜʝʨʞʠʚʘʝʪ ʙʶʜʞʝʪ ʠ ʵʢʦʥʦʤʠʷ ʧʦ ʨʘʩʭʦʜʘʤ, ʧʣʘʥ ʟʘ ʧʦʣʫʛʦʜʠʝ ʚʳʧʦʣʥʝʥ ʥʘ 45,4%, ʚ ʯʘʩʪʥʦʩʪʠ, ʟʘ ʩʯʝʪ 

ʨʘʩʭʦʜʦʚ ʥʘ ʵʢʦʥʦʤʠʢʫ (ʧʣʘʥ ʧʦ ʨʘʩʭʦʜʘʤ ʥʘ ʵʢʦʥʦʤʠʢʫ ʚʳʧʦʣʥʝʥ ʚʩʝʛʦ ʥʘ 29,6%). 

ɿʥʘʯʝʥʠʝ ʜʦʣʛʦʚʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʙʶʜʞʝʪʥʦʛʦ ʜʝʬʠʮʠʪʘ ʚ ʪʝʢʫʱʝʤ ʛʦʜʫ ʚʦʟʨʘʩʪʘʝʪ ʠ ʧʦʜ 

ʚʣʠʷʥʠʝʤ ʨʠʩʢʘ ʥʝʜʦʧʦʣʫʯʝʥʠʷ ʩʨʝʜʩʪʚ ʦʪ ʧʨʠʚʘʪʠʟʘʮʠʠ ʚ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ ʦʙʲʝʤʘʭ. ɺ ʵʪʦʤ ʛʦʜʫ 

ʢʨʫʧʥʝʡʰʠʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʘʢʪʠʚʘʤʠ ʜʣʷ ʧʨʠʚʘʪʠʟʘʮʠʠ ʜʦʣʞʥʳ ʙʳʣʠ ʩʪʘʪʴ çɹʘʰʥʝʬʪʴè ʠ 

çʈʦʩʥʝʬʪʴè. ʊʦʣʴʢʦ ʦʪ ʧʨʦʜʘʞʠ 50,1% ʘʢʮʠʡ ʧʝʨʚʦʡ ʢʦʤʧʘʥʠʠ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ ʧʦʣʫʯʠʪʴ ʦʢʦʣʦ 300 

ʤʣʨʜ.ʨʫʙ. ʆʜʥʘʢʦ 16 ʘʚʛʫʩʪʘ ʧʦʩʪʫʧʠʣʦ ʩʦʦʙʱʝʥʠʝ ʦ ʧʝʨʝʥʦʩʝ ʩʨʦʢʦʚ ʠʭ ʨʘʟʤʝʱʝʥʠʷ. ʊʘʢʞʝ ʙʳʣʦ 

ʟʘʷʚʣʝʥʦ, ʯʪʦ ʚʥʘʯʘʣʝ ʩʣʝʜʫʝʪ ʧʨʠʚʘʪʠʟʠʨʦʚʘʪʴ 19,5% ʜʦʣʠ çʈʦʩʥʝʬʪʠè ʠ ʪʦʣʴʢʦ ʧʦʩʣʝ ʵʪʦʛʦ çɹʘʰʥʝʬʪʴè. 

ʋʩʣʦʚʠʷ ʨʘʟʤʝʱʝʥʠʷ ʘʢʮʠʡ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʛʦʪʦʚʠʪʴ ʠ ʧʨʝʜʲʷʚʠʪʴ ʢ ʩʝʥʪʷʙʨʶ, ʦʜʥʘʢʦ ʜʘʞʝ ʩʘʤʠ 

ʠʩʧʦʣʥʠʪʝʣʠ ʥʝ ʫʚʝʨʝʥʳ, ʯʪʦ ʚʩʝ ʧʨʦʮʝʜʫʨʳ ʤʦʞʥʦ ʫʩʧʝʪʴ ʦʩʫʱʝʩʪʚʠʪʴ ʚ ʵʪʦʤ ʛʦʜʫ ʠ ʩʜʝʣʢʘ ʩʦʩʪʦʠʪʩʷ. 

ʉʫʱʝʩʪʚʫʝʪ ʚʝʩʴʤʘ ʨʝʘʣʴʥʘʷ ʫʛʨʦʟʘ, ʯʪʦ ʙʝʟ ʜʦʭʦʜʦʚ ʦʪ çɹʘʰʥʝʬʪʠè ʠ çʈʦʩʥʝʬʪʠè ʈʝʟʝʨʚʥʳʡ ʬʦʥʜ 

ʠʟʨʘʩʭʦʜʫʶʪ ʫʞʝ ʚ ʵʪʦʤ ʛʦʜʫ ʠ ʥʘ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʙʶʜʞʝʪʥʦʛʦ ʜʝʬʠʮʠʪʘ ʧʨʠʜʝʪʩʷ ʥʘʧʨʘʚʠʪʴ ʧʦʩʣʝʜʥʶʶ 

ʟʘʥʘʯʢʫ- ʌʦʥʜ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ (ʌʅɹ). ʇʦ ʩʦʩʪʦʷʥʠʠ ʥʘ 1.08.2016ʛ. ʨʘʟʤʝʨ ʌʅɹ ʩʦʩʪʘʚʣʷʣ 

4 842 ʤʣʨʜ.ʨʫʙ., ʥʦ ʦʢʦʣʦ 30% ʙʳʣʦ ʨʘʟʤʝʱʝʥʦ ʚ ɺʕɹʝ ʠ ʚʣʦʞʝʥʦ ʚ ʧʨʦʝʢʪʳ. ʇʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ 

ʨʘʩʯʝʪʘʤ ʫʞʝ ʚ ʩʣʝʜʫʶʱʝʤ ʛʦʜʫ ʥʘ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʙʶʜʞʝʪʥʦʛʦ ʜʝʬʠʮʠʪʘ ʠʟ ʌʅɹ ʧʣʘʥʠʨʦʚʘʣʦʩʴ 

ʥʘʧʨʘʚʠʪʴ 783 ʤʣʨʜ.ʨʫʙ, ʘ ʚ 2018 -883 ʤʣʨʜ.ʨʫʙ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʬʝʨʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʬʠʥʘʥʩʦʚ ʩʢʣʘʜʳʚʘʝʪʩʷ ʩʠʪʫʘʮʠʷ, ʧʨʠ ʢʦʪʦʨʦʡ ʦʩʦʙʦʝ 

ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʶʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʟʘʠʤʩʪʚʦʚʘʥʠʷ. ʉʪʨʘʪʝʛʠʷ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʜʝʬʠʮʠʪʘ 

ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʟʘ ʩʯʝʪ ʚʳʧʫʩʢʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʙʣʠʛʘʮʠʡ ʧʨʝʜʧʦʣʘʛʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʦʚ 

ʟʘʠʤʩʪʚʦʚʘʥʠʡ ʥʘ ʚʥʫʪʨʝʥʥʝʤ ʨʳʥʢʝ ʚ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ ʜʘʞʝ ʧʨʠ ʩʥʠʞʝʥʠʠ ʝʛʦ ʚʝʣʠʯʠʥʳ ʠʟ-ʟʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʩʝʤʝʨʥʦ ʙʝʨʝʯʴ ʈʝʟʝʨʚʥʳʡ ʬʦʥʜ. ʉʦʛʣʘʩʥʦ ʙʶʜʞʝʪʥʳʤ ʧʨʦʝʢʪʠʨʦʚʢʘʤ ʚ 2017ʛ. ʯʠʩʪʳʝ 

ʚʥʫʪʨʝʥʥʠʝ ʟʘʠʤʩʪʚʦʚʘʥʠʷ ʤʦʛʫʪ ʜʦʩʪʠʛʥʫʪʴ 1,29 ʪʨʣʥ.ʨʫʙ, ʘ ʚ 2018 ʠ 2019 ʛʛ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 1,47 ʪʨʣʥ. ʠ 

1,44 ʪʨʣʥ ʨʫʙ.  

ʋʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʟʘʠʤʩʪʚʦʚʘʥʠʡ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠ ʨʘʩʰʠʨʝʥʠʝ ʢʨʫʛʘ ʠʥʚʝʩʪʦʨʦʚ, ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ 

ʚ ʠʭ ʧʨʠʦʙʨʝʪʝʥʠʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʬʠʟʠʯʝʩʢʠʝ ʣʠʮʘ ʠʛʨʘʶʪ ʥʘ ʨʳʥʢʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʙʣʠʛʘʮʠʡ 

ʤʠʥʠʤʘʣʴʥʫʶ ʨʦʣʴ. ʈʷʜ ʵʢʦʥʦʤʠʩʪʦʚ ʧʨʝʜʣʘʛʘʝʪ ʫʚʝʣʠʯʠʪʴ ʠʭ ʧʨʠʩʫʪʩʪʚʠʝ ʧʫʪʝʤ ʫʧʨʦʱʝʥʠʷ ʧʨʦʮʝʜʫʨʳ 

ʧʦʢʫʧʢʠ- ʧʨʦʜʘʞʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʙʣʠʛʘʮʠʡ. ʇʨʠ ʵʪʦʤ ʚʩʧʦʤʠʥʘʝʪʩʷ ʦʧʳʪ 90-ʭ ʛʦʜʦʚ, ʢʦʛʜʘ ʬʠʟʠʯʝʩʢʠʝ 

ʣʠʮʘ ʘʢʪʠʚʥʦ ʧʨʠʦʙʨʝʪʘʣʠ ʥʝ ʪʦʣʴʢʦ ʦʙʣʠʛʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʙʝʨʝʛʘʪʝʣʴʥʦʛʦ ʟʘʡʤʘ, ʚʳʧʫʱʝʥʥʳʝ ʥʘ 
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ʙʫʤʘʞʥʳʭ ʥʦʩʠʪʝʣʷʭ ʩʧʝʮʠʘʣʴʥʦ ʩ ʫʯʝʪʦʤ ʤʝʥʪʘʣʠʪʝʪʘ ʨʦʩʩʠʡʩʢʠʭ ʛʨʘʞʜʘʥ, ʥʦ ʠ ɻʂʆ, ʥʝ ʠʤʝʶʱʠʭ 

ʙʫʤʘʞʥʦʛʦ ʥʦʩʠʪʝʣʷ. 

 ʅʝʩʦʤʥʝʥʥʦ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʠʦʙʱʝʥʠʷ ʨʦʩʩʠʷʥ ʢ ʦʧʝʨʘʮʠʷʤ ʩ ʦʙʣʠʛʘʮʠʷʤʠ, ʜʘʥʥʦʝ ʧʨʝʜʣʦʞʝʥʠʝ 

ʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠʚʝʪʩʪʚʦʚʘʪʴ, ʫʯʠʪʳʚʘʷ, ʯʪʦ ʭʦʪʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʩʯʝʪʘ ʠ ʧʦʢʘʟʘʣʠ 

ʥʝʧʣʦʭʦʡ ʥʘʯʘʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ, ʜʦʣʷ ʛʨʘʞʜʘʥ, ʧʨʦʚʦʜʷʱʠʭ ʘʢʪʠʚʥʳʝ ʦʧʝʨʘʮʠʠ ʥʘ ʦʪʝʯʝʩʪʚʝʥʥʦʤ 

ʬʠʥʘʥʩʦʚʦʤ ʨʳʥʢʝ, ʦʩʪʘʝʪʩʷ ʤʠʟʝʨʥʦʡ. ʆʜʥʘʢʦ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʚʨʷʜ ʣʠ ʤʦʞʥʦ ʨʘʩʩʯʠʪʳʚʘʪʴ ʥʘ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʩʧʨʦʩ ʩ ʠʭ ʩʪʦʨʦʥʳ ʚ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ, ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʜʦʭʦʜʥʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʦʙʣʠʛʘʮʠʡ ʥʝ ʙʫʜʝʪ ʧʨʝʚʳʰʘʪʴ ʜʦʭʦʜʥʦʩʪʴ ʜʝʧʦʟʠʪʦʚ ʚ ʢʦʤʤʝʨʯʝʩʢʠʭ ʙʘʥʢʘʭ. 

ʉʠʪʫʘʮʠʷ ʥʘ ʬʠʥʘʥʩʦʚʦʤ ʨʳʥʢʝ ʈʌ ʚ ʜʝʚʷʥʦʩʪʳʝ ʛʦʜʳ 20 ʚʝʢʘ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʣʘʩʴ ʦʪ 

ʥʘʩʪʦʷʱʝʛʦ ʤʦʤʝʥʪʘ. ɺʦ- ʧʝʨʚʳʭ, ɻʂʆ, ʆʌɿ ʠ ʆɻʉɿ ʠʤʝʣʠ ʯʨʝʟʚʳʯʘʡʥʦ ʚʳʩʦʢʫʶ ʜʦʭʦʜʥʦʩʪʴ, ʯʝʤ 

ʦʩʦʙʝʥʥʦ ʠ ʧʨʠʚʣʝʢʘʣʠ ʠʥʚʝʩʪʦʨʦʚ. ɺʦ-ʚʪʦʨʳʭ, ʬʠʟʠʯʝʩʢʠʝ ʣʠʮʘ ʨʘʩʮʝʥʠʚʘʣʠ ʠʭ ʢʘʢ ʤʝʥʝʝ ʨʠʩʢʦʚʘʥʥʳʝ 

ʚʣʦʞʝʥʠʷ ʜʘʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʘʥʢʦʚʩʢʠʤʠ ʜʝʧʦʟʠʪʘʤʠ, ʧʦʩʢʦʣʴʢʫ ʥʘ ʪʦʪ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʚʢʣʘʜʳ ʛʨʘʞʜʘʥ 

ʚ ʙʘʥʢʘʭ ʥʝ ʧʦʜʣʝʞʘʣʠ ʦʙʷʟʘʪʝʣʴʥʦʤʫ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʩʪʨʘʭʦʚʘʥʠʶ, ʘ ʙʘʥʢʠ ʣʦʧʘʣʠʩʴ ʦʜʠʥ ʟʘ ʜʨʫʛʠʤ. ɺ 

ʪʨʝʪʴʠʭ, ʨʳʥʦʢ ʥʝ ʦʪʣʠʯʘʣʩʷ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʦʙʲʝʢʪʦʚ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ. ɺ ʯʝʪʚʝʨʪʳʭ, ʧʨʠʚʣʝʢʘʣʘ ʧʨʦʩʪʦʪʘ 

ʦʧʝʨʘʮʠʡ ʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʦʙʣʠʛʘʮʠʷʤʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʠʦʙʨʝʩʪʠ ʆɻʉɿ ʤʦʞʥʦ ʙʳʣʦ ʚ ʮʝʣʦʤ ʨʷʜʝ 

ʢʦʤʤʝʨʯʝʩʢʠʭ ʙʘʥʢʦʚ, ʘ ʧʦʛʘʩʠʪʴ ʢʫʧʦʥ ïʚ ʣʶʙʦʤ ʦʪʜʝʣʝʥʠʠ ʉʙʝʨʙʘʥʢʘ.  

ɽʱʝ ʦʜʥʠʤ ʚʘʞʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʙʶʜʞʝʪʥʦʛʦ ʜʝʬʠʮʠʪʘ ʷʚʣʷʶʪʩʷ ʠʥʦʩʪʨʘʥʥʳʝ 

ʟʘʠʤʩʪʚʦʚʘʥʠʷ. ʇʦʩʣʝ ʪʨʝʭʣʝʪʥʝʛʦ ʧʝʨʝʨʳʚʘ, ʚ ʤʘʝ ʪʝʢʫʱʝʛʦ ʛʦʜʘ, ʥʝʩʤʦʪʨʷ ʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʦʩʣʦʞʥʝʥʠʷ, ʄʠʥʬʠʥ ʈʌ ʨʘʟʤʝʩʪʠʣ ʜʝʩʷʪʠʣʝʪʥʠʝ ʝʚʨʦʙʦʥʜʳ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʨʳʥʢʝ ʢʘʧʠʪʘʣʘ ʧʦʜ 4,75% 

ʛʦʜʦʚʳʭ. ʄʠʥʠʩʪʝʨʩʪʚʦ ʟʘʥʷʣʦ 1,75 ʤʣʨʜ.ʜʦʣʣ. ʉʐɸ. ʇʦ ʠʥʬʦʨʤʘʮʠʠ ʄʠʥʬʠʥʘ ʈʌ, ʩʧʨʦʩ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ 

ʧʨʝʚʳʩʠʣ ʧʨʝʜʣʦʞʝʥʠʝ. ɺ 2017-2019ʛʛ. ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʝʞʝʛʦʜʥʦ ʨʘʟʤʝʱʘʪʴ ʝʚʨʦʙʦʥʜʳ ʜʦ 3 ʤʣʨʜ.ʜʦʣʣ. ʚ 

ʛʦʜ.  

ɿʥʘʯʝʥʠʝ ʠʥʦʩʪʨʘʥʥʳʭ ʟʘʠʤʩʪʚʦʚʘʥʠʡ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʤʦʙʠʣʠʟʘʮʠʝʡ ʩʨʝʜʩʪʚ ʜʣʷ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ 

ʙʶʜʞʝʪʥʦʛʦ ʜʝʬʠʮʠʪʘ. ʇʨʠʦʙʨʝʪʝʥʠʝ ʝʚʨʦʦʙʣʠʛʘʮʠʡ ʠʥʦʩʪʨʘʥʥʳʤʠ ʠʥʚʝʩʪʦʨʘʤʠ ʦʟʥʘʯʘʝʪ ʧʨʠʪʦʢ ʚ ʩʪʨʘʥʫ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʘʧʠʪʘʣʦʚ ʠ ʙʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʫʚʝʣʠʯʝʥʠʝ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ ʚ ʨʘʩʧʦʨʷʞʝʥʠʠ 

ʛʦʩʫʜʘʨʩʪʚʘ ʥʝ ʟʘ ʩʯʝʪ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʨʝʜʩʪʚ ʚ ʨʘʤʢʘʭ ʦʜʥʦʡ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ. ɼʨʫʛʠʤʠ 

ʩʣʦʚʘʤʠ ʵʪʠ ʜʝʥʴʛʠ ʥʝ ʫʤʝʥʴʰʘʶʪ ʩʚʦʙʦʜʥʳʝ ʚʥʫʪʨʝʥʥʠʝ ʬʠʥʘʥʩʦʚʳʝ ʨʝʩʫʨʩʳ, ʦʪʪʷʛʠʚʘʷ ʠʭ, ʥʘʧʨʠʤʝʨ, ʦʪ 

ʚʣʦʞʝʥʠʷ ʚ ʜʝʧʦʟʠʪʳ ʢʦʤʤʝʨʯʝʩʢʠʭ ʙʘʥʢʦʚ ʠʣʠ ʧʨʠʦʙʨʝʪʝʥʠʷ ʘʢʮʠʡ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʢʦʤʧʘʥʠʡ. ʆʜʥʘʢʦ 

ʩʫʚʝʨʝʥʥʳʝ ʝʚʨʦʦʙʣʠʛʘʮʠʠ ʈʌ ʧʨʠʦʙʨʝʪʘʶʪ ʥʝ ʪʦʣʴʢʦ ʠʥʦʩʪʨʘʥʥʳʝ, ʥʦ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʠʥʚʝʩʪʦʨʳ. ɼʦʣʷ 

ʧʦʩʣʝʜʥʠʭ ʚ ʤʘʡʩʢʦʤ ʚʳʧʫʩʢʝ ʪʝʢʫʱʝʛʦ ʛʦʜʘ, ʥʘʧʨʠʤʝʨ, ʩʦʩʪʘʚʠʣʘ ʦʢʦʣʦ 30%.  

ʄʠʥʬʠʥ ʈʦʩʩʠʠ ʨʘʩʩʯʠʪʳʚʘʝʪ ʨʘʟʤʝʨ ʚʥʝʰʥʝʛʦ ʩʫʚʝʨʝʥʥʦʛʦ ʜʦʣʛʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʣʦʞʝʥʠʷʤʠ ɹʶʜʞʝʪʥʦʛʦ ʂʦʜʝʢʩʘ ʈʌ. ʂʨʠʪʝʨʠʝʤ ʜʣʷ ʪʘʢʦʛʦ ʨʘʩʯʝʪʘ ʩʣʫʞʠʪ ʚʘʣʶʪʘ, ʚ 

ʢʦʪʦʨʦʡ ʚʳʧʫʱʝʥʘ ʮʝʥʥʘʷ ʙʫʤʘʛʘ. ɽʩʣʠ ʮʝʥʥʘʷ ʙʫʤʘʛʘ ʚʳʧʫʱʝʥʘ ʚ ʨʫʙʣʷʭ, ʪʦ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʥʚʝʩʪʦʨʘ, ʦʥʘ 

ʫʯʠʪʳʚʘʝʪʩʷ ʚ ʩʦʩʪʘʚʝ ʚʥʝʰʥʝʛʦ ʜʦʣʛʘ. ɽʩʣʠ ʮʝʥʥʘʷ ʙʫʤʘʛʘ ʥʦʤʠʥʠʨʦʚʘʥʘ ʚ ʠʥʦʩʪʨʘʥʥʦʡ ʚʘʣʶʪʝ, ʪʦ ʦʥʘ 

ʬʦʨʤʠʨʫʝʪ ʚʥʝʰʥʠʡ ʜʦʣʛ. ɺʥʝʰʥʷʷ ʟʘʜʦʣʞʝʥʥʦʩʪʴ ʬʝʜʝʨʘʣʴʥʳʭ ʦʨʛʘʥʦʚ ʈʌ, ʨʘʩʩʯʠʪʘʥʥʘʷ ʧʦ ʵʪʦʡ 

ʤʝʪʦʜʠʢʝ, ʥʘ 01.04.2016 ʛ. ʩʦʩʪʘʚʣʷʣʘ 49 363 ʤʣʥ.ʜʦʣʣ. ʉʐɸ , ʚ ʝʝ ʩʦʩʪʘʚʝ ʪʘʢʞʝ ʫʯʠʪʳʚʘʣʠʩʴ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʛʘʨʘʥʪʠʠ ʚ ʨʘʟʤʝʨʝ 11 870 ʤʣʥ.ʜʦʣʣ. ʉʐɸ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ ʵʪʫ ʚʝʣʠʯʠʥʫ ʥʝ ʚʭʦʜʠʣʠ 

ʆʌɿ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʥʦʤʠʥʠʨʫʶʪʩʷ ʪʦʣʴʢʦ ʚ ʨʫʙʣʷʭ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʄʠʥʬʠʥʘ ʈʦʩʩʠʠ ʎʝʥʪʨʘʣʴʥʳʡ ʙʘʥʢ ʈʦʩʩʠʠ ʜʣʷ ʧʦʜʩʯʝʪʘ ʦʙʲʝʤʘ ʚʥʝʰʥʝʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʜʦʣʛʘ ʠʩʧʦʣʴʟʫʝʪ ʜʨʫʛʫʶ ʤʝʪʦʜʠʢʫ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʫʶ ʄɺʌ. ʇʦ ʵʪʦʡ ʤʝʪʦʜʠʢʝ ʚʥʝʰʥʠʡ 

ʠʣʠ ʚʥʫʪʨʝʥʥʠʡ ʜʦʣʛ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʠʥʚʝʩʪʦʨʫ. ʆʙʣʠʛʘʮʠʠ, ʧʨʠʦʙʨʝʪʝʥʥʳʝ ʠʥʚʝʩʪʦʨʦʤ-ʥʝʨʝʟʠʜʝʥʪʦʤ, 

ʬʦʨʤʠʨʫʶʪ ʚʥʝʰʥʠʡ ʜʦʣʛ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ ʚ ʢʘʢʦʡ ʚʘʣʶʪʝ ʦʥʠ ʚʳʧʫʱʝʥʳ, ʘ ʣʶʙʘʷ ʦʙʣʠʛʘʮʠʷ 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ ʚ ʢʘʢʦʡ ʚʘʣʶʪʝ ʦʥʘ ʥʦʤʠʥʠʨʦʚʘʥʘ, ʧʨʠʦʙʨʝʪʝʥʥʘʷ ʨʝʟʠʜʝʥʪʦʤ, ʦʪʥʦʩʠʪʩʷ ʢ 

ʚʥʫʪʨʝʥʥʝʤʫ ʜʦʣʛʫ. ɺʥʝʰʥʠʡ ʜʦʣʛ ʧʦ ʤʝʪʦʜʠʢʝ ʎɹ ʈʌ ʥʘ 01.04.2016ʛ. ʩʦʩʪʘʚʠʣ 31 511 ʤʣʥ.ʜʦʣʣ.ʉʐɸ, 

ʧʨʠʯʝʤ 16 937 ʤʣʥ. ʜʦʣʣ. ʉʐɸ ʠʟ ʵʪʦʡ ʩʫʤʤʳ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʆʌɿ. ɸʥʘʣʦʛʠʯʥʘʷ ʢʘʨʪʠʥʘ ʩʣʦʞʠʣʘʩʴ ʠ 

ʥʘ 1.07.2016ʛ. ʉʫʚʝʨʝʥʥʳʡ ʚʥʝʰʥʠʡ ʜʦʣʛ ʈʌ ʩʦʩʪʘʚʠʣ 50 882,5 ʤʣʥ.ʜʦʣʣ.ʉʐɸ, ʠʟ ʥʠʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ 

ʛʘʨʘʥʪʠʠ-11 868, 5 ʤʣʥ.ʜʦʣʣ. ʉʐɸ, ʪʦʛʜʘ ʢʘʢ ʧʦ ʜʘʥʥʳʤ ʎɹ ʈʌ ʥʘ ʵʪʫ ʞʝ ʜʘʪʫ ʚʥʝʰʥʠʡ ʜʦʣʛ ʨʘʚʥʷʣʩʷ 

34 851 ʤʣʥ.ʜʦʣʣ.ʉʐɸ, ʚʢʣʶʯʘʷ ʮʝʥʥʳʝ ʙʫʤʘʛʠ ʚ ʨʫʙʣʷʭ ʥʘ ʩʫʤʤʫ 19 831 ʤʣʥ.ʜʦʣʣ. ʉʐɸ. 

ʇʨʠʚʝʜʝʥʥʳʝ ʮʠʬʨʳ ʫʙʝʜʠʪʝʣʴʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʝʜʦʩʪʘʪʦʯʥʦ ʥʝʚʳʩʦʢʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ  
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ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʳʧʫʩʢʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʙʣʠʛʘʮʠʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʠʚʣʝʯʝʥʠʷ ʚ ʩʪʨʘʥʫ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʠʥʦʩʪʨʘʥʥʳʭ ʢʘʧʠʪʘʣʦʚ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʚʳʧʫʩʢ ʜʦʣʛʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚ ʠʥʦʩʪʨʘʥʥʦʡ ʚʘʣʶʪʝ ʥʝʩʝʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʨʠʩʢʠ, ʢʦʪʦʨʳʝ ʦʪʩʫʪʩʪʚʫʶʪ ʧʨʠ ʨʘʟʤʝʱʝʥʠʠ ʨʫʙʣʝʚʳʭ ʦʙʣʠʛʘʮʠʡ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʩʶʜʘ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʚʘʣʶʪʥʳʝ ʨʠʩʢʠ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʩ ʫʯʝʪʦʤ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ ʢʫʨʩʘ 

ʨʫʙʣʷ.  

ɽʱʝ ʦʜʥʠʤ ʩʝʨʴʝʟʥʳʤ ʨʠʩʢʦʤ ʨʘʟʤʝʱʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʝʚʨʦʦʙʣʠʛʘʮʠʡ ʷʚʣʷʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ ʠʭ 

ʤʘʩʩʦʚʦʛʦ ʩʙʨʦʩʘ ʚ ʩʣʫʯʘʝ ʠʟʤʝʥʝʥʠʷ ʩʠʪʫʘʮʠʠ ʥʘ ʤʠʨʦʚʦʤ ʬʠʥʘʥʩʦʚʦʤ ʨʳʥʢʝ. ʋʢʘʟʘʥʥʳʡ ʨʠʩʢ ʚʝʩʴʤʘ 

ʚʝʨʦʷʪʝʥ, ʫʯʠʪʳʚʘʷ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʩʧʨʦʩ ʩʨʝʜʠ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʦʨʦʚ ʧʨʝʜʲʷʚʣʷʶʪ ʩʧʝʢʫʣʷʥʪʳ. ʂ ʦʪʪʦʢʫ 

ʢʘʧʠʪʘʣʦʚ ʩ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʨʳʥʢʦʚ ʤʦʞʝʪ ʫʞʝ ʢ ʢʦʥʮʫ ʛʦʜʘ ʧʨʠʚʝʩʪʠ ʧʦʚʳʰʝʥʠʝ ʩʪʘʚʢʠ ʌʈʉ ʉʐɸ 

ʋʯʠʪʳʚʘʷ ʧʣʶʩʳ ʠ ʤʠʥʫʩʳ ʨʘʟʤʝʱʝʥʠʷ ʝʚʨʦʦʙʣʠʛʘʮʠʡ, ʩʣʝʜʫʝʪ ʧʦʩʪʘʚʠʪʴ ʧʦʜ ʩʦʤʥʝʥʠʝ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʭ ʜʘʣʴʥʝʡʰʝʛʦ ʚʳʧʫʩʢʘ ʜʘʞʝ ʩ ʫʯʝʪʦʤ ʚʧʦʣʥʝ ʨʝʘʣʴʥʦʡ ʫʛʨʦʟʳ ʫʚʝʣʠʯʝʥʠʷ ʙʶʜʞʝʪʥʦʛʦ 

ʜʝʬʠʮʠʪʘ ʧʦ ʠʪʦʛʘʤ ʛʦʜʘ ʠ ʦʪʩʫʪʩʪʚʠʷ ʪʘʢʦʛʦ ʟʘʧʣʘʥʠʨʦʚʘʥʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʢʘʢ ʧʦʩʪʫʧʣʝʥʠʷ ʦʪ 

ʧʨʠʚʘʪʠʟʘʮʠʠ çɹʘʰʥʝʬʪʠè ʠ çʈʦʩʥʝʬʪʠè. ɺʦʟʤʦʞʥʦ, ʩʣʝʜʫʝʪ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴʩʷ ʥʘ ʚʳʧʫʩʢʝ ʨʫʙʣʝʚʳʭ 

ʜʦʣʛʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʫʯʠʪʳʚʘʷ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʝʚʨʦʦʙʣʠʛʘʮʠʡ ʪʘʢ ʠʣʠ ʠʥʘʯʝ ʚʩʝ ʨʘʚʥʦ ʦʩʝʜʘʝʪ 

ʚ ʧʦʨʪʬʝʣʷʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠʥʚʝʩʪʦʨʦʚ. 

 ɺʳʙʠʨʘʷ ʨʫʙʣʝʚʳʝ ʦʙʣʠʛʘʮʠʠ, ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʜʦʣʷ ʆʌɿ ʧʨʠʦʙʨʝʪʘʝʤʘʷ ʠʥʦʩʪʨʘʥʥʳʤʠ 

ʠʥʚʝʩʪʦʨʘʤʠ, ʚʝʩʴʤʘ ʟʥʘʯʠʪʝʣʴʥʘ, ʭʦʪʷ ʠ ʤʝʥʴʰʝ, ʯʝʤ ʧʦ ʝʚʨʦʦʙʣʠʛʘʮʠʷʤ. ʉʦʛʣʘʩʥʦ ʠʥʬʦʨʤʘʮʠʠ ʎɹ ʈʌ ʢ 

1 ʠʶʥʷ ʪʝʢʫʱʝʛʦ ʛʦʜʘ ʜʦʣʷ ʥʝʨʝʟʠʜʝʥʪʦʚ ʥʘ ʨʳʥʢʝ ʆʌɿ ʩʦʩʪʘʚʠʣʘ 24,5%. ʇʨʠ ʵʪʦʤ ʪʝʤʧʳ ʨʦʩʪʘ ʠʭ 

ʧʦʨʪʬʝʣʷ ʙʳʣʠ ʩʘʤʳʤʠ ʚʳʩʦʢʠʤʠ ʟʘ ʧʦʩʣʝʜʥʠʝ ʪʨʠ ʛʦʜʘ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʠʥʦʩʪʨʘʥʮʝʚ ʧʨʠʚʣʝʢʘʝʪ 

ʚʩrʦʢʘʷ ʨʝʘʣʴʥʘʷ ʩʪʘʚʢʘ ʜʦʭʦʜʥʦʩʪʠ ʆʌɿ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʣʷʣʘ ʦʪ 3% ʜʦ 4% ʛʦʜʦʚʳʭ ʧʨʠ ʜʶʨʘʮʠʠ ʦʪ ʪʨʝʭ 

ʜʦ ʜʝʚʷʪʠ ʣʝʪ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʩʪʘʚʢʘʤʠ ʧʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʮʝʥʥʳʤ ʙʫʤʘʛʘʤ ʚ ʪʘʢʠʭ 

ʩʪʨʘʥʘʭ, ʢʘʢ ʐʚʝʡʮʘʨʠʷ, ɻʝʨʤʘʥʠʷ, ʗʧʦʥʠʷ ʫʢʘʟʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʩʪʘʥʦʚʠʪʩʷ ʦʩʦʙʝʥʥʦ ʟʥʘʯʠʤʳʤ ʜʣʷ 

ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʦʨʦʚ. 

ʂʘʢ ʠ ʚ ʦʪʥʦʰʝʥʠʠ ʝʚʨʦʦʙʣʠʛʘʮʠʡ, ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʠʥʦʩʪʨʘʥʥʦʛʦ ʢʘʧʠʪʘʣʘ, ʚʣʦʞʝʥʥʦʛʦ ʚ ʆʌɿ, 

ʥʦʩʠʪ ʩʧʝʢʫʣʷʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ, ʘ ʟʥʘʯʠʪ ʥʝʣʴʟʷ ʩʙʨʘʩʳʚʘʪʴ ʩʦ ʩʯʝʪʘ ʨʠʩʢ ʤʘʩʩʦʚʳʭ ʧʨʦʜʘʞ ʦʙʣʠʛʘʮʠʡ ʚ 

ʩʣʫʯʘʝ ʠʟʤʝʥʝʥʠʷ ʩʠʪʫʘʮʠʠ ʥʘ ʤʠʨʦʚʳʭ ʨʳʥʢʘʭ ʜʝʥʝʛ ʠ ʢʘʧʠʪʘʣʦʚ, ʮʝʥʳ ʥʘ ʥʝʬʪʴ ʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ.  

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɹʶʜʞʝʪʥʳʡ ʢʦʜʝʢʩ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

2. www.cbr.ru ïʦʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ ʎʝʥʪʨʘʣʴʥʦʛʦ ɹʘʥʢʘ ʈʦʩʩʠʠ  

3. www.minfin.ru- ʦʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ ʄʠʥʠʩʪʝʨʩʪʚʘ ʬʠʥʘʥʩʦʚ ʈʦʩʩʠʠ 
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ɸʥʪʦʥʦʚ ɸ.ʇ. 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʕʢʦʥʦʤʠʢʠ ʠ ʄʝʥʝʜʞʤʝʥʪʘ 

ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʜʠʟʘʡʥʘ ʠ ʪʝʭʥʦʣʦʛʠʠ, ʛ. ʄʦʩʢʚʘ, ʈʌ 

ɼʨʫʞʠʥʠʥʘ ʀ.ɸ.  

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʕʢʦʥʦʤʠʢʠ ʠ ʄʝʥʝʜʞʤʝʥʪʘ 

ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʜʠʟʘʡʥʘ ʠ ʪʝʭʥʦʣʦʛʠʠ, ʛ. ʄʦʩʢʚʘ, ʈʌ 

ɸʥʪʦʥʦʚ ɸ.ɸ. 

ʄʘʛʠʩʪʨʘʥʪ ʢʘʬʝʜʨʳ ʕʢʦʥʦʤʠʢʠ ʠ ʄʝʥʝʜʞʤʝʥʪʘ 

ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʜʠʟʘʡʥʘ ʠ ʪʝʭʥʦʣʦʛʠʠ, ʛ. ʄʦʩʢʚʘ, ʈʌ 

 

ʆʇʀʉɸʅʀɽ ɼɽʅɽɾʅʆɻʆ ʇʆʊʆʂɸ ʆʈɻɸʅʀɿɸʎʀʀ ʉ ʇʆʄʆʑʔʖ ʂɸʅɸʃɸ,  

ʀʄɽʖʑɽɻʆ ʅɽʇɸʈɸʃʃɽʃʔʅʓɽ ɻʈɸʅʀʎʓ 

 

ɸʥʥʦʪʘʮʠʷ 

ɼʝʥʝʞʥʳʡ ʧʦʪʦʢ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʦʥʷʪʠʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʬʠʥʘʥʩʦʚʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ.  
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ʌʦʨʤʠʨʦʚʘʥʠʝ ʜʝʥʝʞʥʦʛʦ ʧʦʪʦʢʘ ʧʨʦʠʩʭʦʜʠʪ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʛʨʘʥʠʮʘʭ. ʕʪʠ ʛʨʘʥʠʮʳ ʦʙʨʘʟʫʶʪ ʢʘʥʘʣ 

ʜʝʥʝʞʥʦʛʦ ʧʦʪʦʢʘ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥ ʧʦʜʭʦʜ ʢ ʧʦʩʪʨʦʝʥʠʷ ʢʘʥʘʣʘ ʜʝʥʝʞʥʦʛʦ ʧʦʪʦʢʘ, ʠʤʝʶʱʝʛʦ 

ʥʝʧʘʨʘʣʣʝʣʴʥʳʝ ʛʨʘʥʠʮʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ɼʝʥʝʞʥʳʡ ʧʦʪʦʢ, ʚʭʦʜʷʱʠʡ ʜʝʥʝʞʥʳʡ ʧʦʪʦʢ, ʠʩʭʦʜʷʱʠʡ ʜʝʥʝʞʥʳʡ ʧʦʪʦʢ, ʢʘʥʘʣ ʜʝʥʝʞʥʦʛʦ ʧʦʪʦʢʘ, 

ʛʨʘʥʠʮʘ ʢʘʥʘʣʘ ʜʝʥʝʞʥʦʛʦ ʧʦʪʦʢʘ 

 

ʆʩʫʱʝʩʪʚʣʝʥʠʝ ʚʩʝʭ ʚʠʜʦʚ ʬʠʥʘʥʩʦʚʳʭ ʠ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʧʝʨʘʮʠʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʜʚʠʞʝʥʠʝʤ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ï ʠʭ ʧʦʩʪʫʧʣʝʥʠʝʤ ʠʣʠ ʨʘʩʭʦʜʦʚʘʥʠʝʤ. ʕʪʦʪ ʥʝʧʨʝʨʳʚʥʳʡ ʧʨʦʮʝʩʩ 

ʦʧʠʩʳʚʘʝʪʩʷ ʪʝʨʤʠʥʦʤ çʜʝʥʝʞʥʳʡ ʧʦʪʦʢè. 

ɼʝʥʝʞʥʳʡ ʧʦʪʦʢ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʚʦ ʚʨʝʤʝʥʠ 

ʧʦʩʪʫʧʣʝʥʠʡ ʠʣʠ ʚʳʧʣʘʪ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ, ʩʦʟʜʘʚʘʝʤʳʭ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʠʣʠ 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʝʸ [2, ʩ.105]. 

ɼʝʥʝʞʥʳʝ ʧʦʪʦʢʠ, ʬʦʨʤʠʨʫʶʱʠʝ ʥʦʨʤʘʣʴʥʫʶ ʭʦʟʷʡʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʝʸ ʩʬʝʨʘʭ, ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ ʩʠʩʪʝʤʫ çʬʠʥʘʥʩʦʚʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷè. 

ʈʘʮʠʦʥʘʣʴʥʦ ʦʨʛʘʥʠʟʦʚʘʥʥʳʝ ʜʝʥʝʞʥʳʝ ʧʦʪʦʢʠ ʷʚʣʷʶʪʩʷ ʚʘʞʥʝʡʰʠʤ ʩʠʤʧʪʦʤʦʤ çʬʠʥʘʥʩʦʚʦʛʦ ʟʜʦʨʦʚʴʷè, 

ʧʨʝʜʧʦʩʳʣʢʦʡ ʜʦʩʪʠʞʝʥʠʷ ʚʳʩʦʢʠʭ ʢʦʥʝʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝʢʪʘ, 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʚʳʰʝʥʠʶ ʨʠʪʤʠʯʥʦʩʪʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʐʠʨʦʢʦʝ ʪʦʣʢʦʚʘʥʠʝ ʪʝʨʤʠʥʘ çʜʝʥʝʞʥʳʡ ʧʦʪʦʢè ʧʨʠʚʝʣʦ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʝʛʦ ʩʣʦʞʥʦʡ ʪʠʧʦʣʦʛʠʠ. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʡ ʷʚʣʷʝʪʩʷ ʜʝʣʝʥʠʝ ʜʝʥʝʞʥʳʭ ʧʦʪʦʢʦʚ ʥʘ ʚʭʦʜʷʱʠʝ ʠ ʠʩʭʦʜʷʱʠʝ. ʉ ʫʯʸʪʦʤ 

ʜʘʥʥʦʛʦ ʚʳʰʝ ʦʧʨʝʜʝʣʝʥʠʷ ʚʭʦʜʷʱʠʡ ʜʝʥʝʞʥʳʡ ʧʦʪʦʢ (ɺɼʇ) (input cash flow) ï ʵʪʦ ʦʙʲʸʤ ʜʝʥʝʞʥʳʭ 

ʩʨʝʜʩʪʚ, ʢʦʪʦʨʳʡ ʦʨʛʘʥʠʟʘʮʠʷ ʧʦʣʫʯʘʝʪ ʚ ʪʝʯʝʥʠʠ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ, ʘ ʠʩʭʦʜʷʱʠʡ ʜʝʥʝʞʥʳʡ 

ʧʦʪʦʢ (ʀɼʇ) (output cash flow) ï ʵʪʦ ʦʙʲʸʤ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ, ʢʦʪʦʨʳʡ ʦʨʛʘʥʠʟʘʮʠʷ ʚʳʧʣʘʯʠʚʘʝʪ, ʪʘʢ ʞʝ ʚ 

ʪʝʯʝʥʠʠ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ.  

ʋʯʸʪ ʧʦʩʪʫʧʘʶʱʠʭ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʜʝʙʝʪʫ 50 (ʢʘʩʩʘ) ʠ 51 (ʨʘʩʯʸʪʥʳʡ ʩʯʸʪ) ʩʯʝʪʦʚ 

ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʸʪʘ. ʉʧʠʩʘʥʥʳʝ ʜʝʥʝʞʥʳʝ ʩʨʝʜʩʪʚʘ ʫʯʠʪʳʚʘʶʪʩʷ ʧʦ ʢʨʝʜʠʪʫ ʫʢʘʟʘʥʥʳʭ ʩʯʝʪʦʚ. 52 ʩʯʸʪ 

(ʨʘʩʯʸʪʥʳʡ ʩʯʸʪ ʚ ʠʥʦʩʪʨʘʥʥʦʡ ʚʘʣʶʪʝ) ʚ ʨʘʩʩʤʦʪʨʝʥʠʝ ʥʝ ʙʝʨʸʪʩʷ, ʪ.ʢ. ʥʝʩʸʪ ʚʪʦʨʦʩʪʝʧʝʥʥʫʶ, 

ʦʙʝʩʧʝʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʠ ʥʝ ʘʢʢʫʤʫʣʠʨʫʝʪ ʜʦʭʦʜ ʦʨʛʘʥʠʟʘʮʠʠ.  

ɼʝʥʝʞʥʳʡ ʧʦʪʦʢ ʦʨʛʘʥʠʟʘʮʠʠ ʬʦʨʤʠʨʫʝʪʩʷ ʠʟ ʝʜʠʥʠʯʥʳʭ ʧʦʩʪʫʧʣʝʥʠʡ ʠʣʠ ʩʧʠʩʘʥʠʡ ʜʝʥʝʞʥʳʭ 

ʩʨʝʜʩʪʚ () ʟʘ ʝʜʠʥʠʯʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ (). ɺ ʧʨʘʢʪʠʢʝ ʫʯʸʪʘ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʧʨʠʥʷʪʦ 

ʚʝʩʪʠ ʝʛʦ ʟʘ ʨʘʚʥʳʝ ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ, ʧʦ ʨʘʙʦʯʠʤ ʠʣʠ ʙʘʥʢʦʚʩʢʠʤ ʜʥʷʤ, ʪ.ʝ.. 

 

(1) 

ʛʜʝ  ï çʚʝʨʭʥʠʝè ʟʥʘʯʝʥʠʷ ʜʝʥʝʞʥʦʛʦ ʧʦʪʦʢʘ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʧʨʠ  (ʨʫʙ.); 

  ï çʥʠʞʥʝʝè ʟʥʘʯʝʥʠʷ ʜʝʥʝʞʥʦʛʦ ʧʦʪʦʢʘ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʧʨʠ  (ʨʫʙ.); 

ɺʠʟʫʘʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʜʝʥʝʞʥʦʛʦ ʧʦʪʦʢʘ ʠʤʝʝʪ ʚʠʜ ʩʪʫʧʝʥʯʘʪʦʛʦ ʛʨʘʬʠʢʘ, ʧʨʠʤʝʨ ʢʦʪʦʨʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ.1. ɽʩʣʠ ʧʨʦʚʝʩʪʠ ʜʚʝ ʧʨʷʤʳʝ ʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʛʨʘʬʠʢ ʜʝʥʝʞʥʦʛʦ ʧʦʪʦʢʘ ʩʚʝʨʭʫ 

(ʧʨʷʤʘʷ ɸ) ʠ ʩʥʠʟʫ (ʧʨʷʤʘʷ ɺ), ʪʦ ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʤʝʞʜʫ ʥʠʤʠ ʫʯʘʩʪʦʢ ʧʣʦʩʢʦʩʪʠ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʢʘʥʘʣʦʤ 

ʜʝʥʝʞʥʦʛʦ ʧʦʪʦʢʘ (ʂɼʇ). 

ɸʣʛʦʨʠʪʤ ʧʦʩʪʨʦʝʥʠʷ ʂɼʇ ʩ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʛʨʘʥʠʮʘʤʠ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥ ʚ ʨʘʙʦʪʝ ʉʝʣʝʟʥʸʚʦʡ ɽ.ʉ., 

ɸʬʘʥʘʩʴʝʚʘ ɺ.ɸ. ʠ ɸʥʪʦʥʦʚʘ ɸ.ʇ. [4, ʩ.154 ï ʩ.161] ʠ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥ ʧʨʠ ʧʝʨʝʩʝʯʝʥʠʠ ʠʥʪʝʨʚʘʣʦʚ 

ʠʟʤʝʥʝʥʠʷ ʫʛʣʦʚ ʥʘʢʣʦʥʘ ʜʣʷ ʚʝʨʭʥʝʡ ʠ ʥʠʞʥʝʡ ʛʨʘʥʠʮʳ ʂɼʇ. ɽʩʣʠ ʵʪʦ ʫʩʣʦʚʠʝ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ, ʪʦ 

ʪʨʝʙʦʚʘʥʠʝ ʧʘʨʘʣʣʝʣʴʥʦʩʪʠ ʛʨʘʥʠʮ ʂɼʇ ʥʝ ʨʝʘʣʠʟʫʝʤʦ. ʆʜʥʘʢʦ ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʂɼʇ ʩ ʥʝʧʘʨʘʣʣʝʣʴʥʳʤʠ 

ʛʨʘʥʠʮʘʤʠ. ʕʪʦʪ ʚʠʜ ʂɼʇ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʙʦʣʝʝ ʦʙʱʠʡ ʩʣʫʯʘʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʂɼʇ ʩ 

ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʛʨʘʥʠʮʘʤʠ. ʇʨʠ ʵʪʦʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʘʩʯʸʪʦʚ ʧʨʠʦʙʨʝʪʸʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

1. ɺʳʷʚʣʝʥʠʝ ʪʦʯʝʢ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʳ ʂɼʇ; 

2. ʆʧʨʝʜʝʣʝʥʠʝ ʠʥʪʝʨʚʘʣʘ ʚʘʨʴʠʨʦʚʘʥʠʷ ʫʛʣʘ ʥʘʢʣʦʥʘ ʧʨʷʤʦʡ, ʦʧʠʩʳʚʘʶʱʝʡ ʚʝʨʭʥʶʶ ʛʨʘʥʠʮʫ 

ʂɼʇ; 
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3. ɺʳʙʦʨ ʫʛʣʘ ʥʘʢʣʦʥʘ ʧʨʷʤʦʡ (), ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʪʦʯʢʫ çmaxè ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ (; 

), ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʠʥʠʤʘʣʴʥʳʤ ʩʫʤʤʘʨʥʳʤ ʦʪʢʣʦʥʝʥʠʝʤ ʨʘʩʯʸʪʥʳʭ ʟʥʘʯʝʥʠʡ ʦʪ 

ʬʘʢʪʠʯʝʩʢʠʭ çʚʝʨʭʥʠʭè ʟʥʘʯʝʥʠʡ ɼʇ (); 

4. ɺʳʷʚʣʝʥʠʝ ʪʦʯʝʢ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʥʠʞʥʝʡ ʛʨʘʥʠʮʳ ʂɼʇ; 

5. ʆʧʨʝʜʝʣʝʥʠʝ ʠʥʪʝʨʚʘʣʘ ʚʘʨʴʠʨʦʚʘʥʠʷ ʫʛʣʘ ʥʘʢʣʦʥʘ ʧʨʷʤʦʡ, ʦʧʠʩʳʚʘʶʱʝʡ ʥʠʞʥʶʶ ʛʨʘʥʠʮʫ ʂɼʇ; 

6. ɺʳʙʦʨ ʫʛʣʘ ʥʘʢʣʦʥʘ ʧʨʷʤʦʡ (), ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʪʦʯʢʫ çminè ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ (; 

), ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʠʥʠʤʘʣʴʥʳʤ ʩʫʤʤʘʨʥʳʤ ʦʪʢʣʦʥʝʥʠʝʤ ʨʘʩʯʸʪʥʳʭ ʟʥʘʯʝʥʠʡ ʦʪ 

ʬʘʢʪʠʯʝʩʢʠʭ çʥʠʞʥʠʭè ʟʥʘʯʝʥʠʡ ɼʇ (). 

 
ʈʠʩʫʥʦʢ 1 ï ɻʨʘʬʠʢ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʥʘʣʘ ʜʝʥʝʞʥʦʛʦ ʧʦʪʦʢʘ ʩ ʥʝʧʘʨʘʣʣʝʣʴʥʳʤʠ  

(ʩʭʦʜʷʱʠʤʠʩʷ) ʛʨʘʥʠʮʘʤʠ ( < ) 

 

ɺʝʨʭʥʷʷ ʛʨʘʥʠʮʘ ʂɼʇ (ʧʨʷʤʘʷ ɸ), ʧʨʦʭʦʜʷʱʘʷ ʯʝʨʝʟ ʪʦʯʢʫ çmaxè (ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ  ʠ 

 ʥʘ ʨʠʩ.1) ʦʧʠʩʳʚʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ ʧʨʷʤʦʡ (2): 

 

(2) 

ʅʠʞʥʷʷ ʛʨʘʥʠʮʘ ʂɼʇ (ʧʨʷʤʘʷ ɺ), ʧʨʦʭʦʜʷʱʘʷ ʯʝʨʝʟ ʪʦʯʢʫ çminè (ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ  ʠ 

 ʥʘ ʨʠʩ.1) ʦʧʠʩʳʚʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ ʧʨʷʤʦʡ (3): 

 

(3) 

 ɺʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʨʷʤʳʭ, ʷʚʣʷʶʱʠʭʩʷ ʛʨʘʥʠʮʘʤʠ ʂɼʇ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝʤ ʠʭ 

ʫʛʣʦʚ ʥʘʢʣʦʥʘ ( ʠ ). ʄʦʛʫʪ ʩʣʦʞʠʪʴʩʷ ʪʨʠ ʩʠʪʫʘʮʠʠ:  <  ï ʂɼʇ ʩʦ ʩʭʦʜʷʱʠʤʠʩʷ ʛʨʘʥʠʮʘʤʠ;  

>  ï ʂɼʇ ʩ ʨʘʩʭʦʜʷʱʠʤʠʩʷ ʛʨʘʥʠʮʘʤʠ;  =  ï ʂɼʇ ʩ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʛʨʘʥʠʮʘʤʠ. 

 ʂʘʥʘʣ ʩ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʛʨʘʥʠʮʘʤʠ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʥ ʚ ʧʨʝʜʳʜʫʱʠʭ ʩʪʘʪʴʷʭ, ʧʦʩʚʷʱʸʥʥʳʭ 

ʠʟʫʯʝʥʠʶ ʨʘʟʣʠʯʥʳʭ ʘʩʧʝʢʪʦʚ ʂɼʇ [3, ʩ.42 ï ʩ.46], [4, ʩ.154 ï ʩ.161]. ʇʦʵʪʦʤʫ ʩʣʝʜʫʝʪ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ 

ʦʩʪʘʥʦʚʠʪʩʷ ʥʘ ʦʧʠʩʘʥʠʠ ʂɼʇ ʩ ʥʝʧʘʨʘʣʣʝʣʴʥʳʤʠ ʛʨʘʥʠʮʘʤʠ. 

 ʂɼʇ ʩʦ ʩʭʦʜʷʱʠʤʠʩʷ ʛʨʘʥʠʮʘʤʠ (ʨʠʩ.1) ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʫʤʝʥʴʰʘʶʱʠʤʩʷ ʧʦʢʘʟʘʪʝʣʝʤ 

ʰʠʨʠʥʳ ʂɼʇ (ʐ), ʢʦʪʦʨʳʡ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (4): 

 

(4) 

 ɽʩʣʠ ʚ ʵʪʦ ʚʳʨʘʞʝʥʠʝ ʧʦʜʩʪʘʚʠʪʴ ʫʨʘʚʥʝʥʠʷ ʚʝʨʭʥʝʡ (2) ʠ ʥʠʞʥʝʡ (3) ʛʨʘʥʠʮʳ ʂɼʇ, ʪʦ ʤʦʞʥʦ 

ʧʦʣʫʯʠʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʰʠʨʠʥʳ ʂɼʇ ʦʪ ʤʦʤʝʥʪʘ ʚʨʝʤʝʥʠ ʊ: 
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(5) 

 ʐʠʨʠʥʫ ʂɼʇ ʤʦʞʥʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʢʘʢ ʧʨʦʷʚʣʝʥʠʝ ʚʦʣʘʪʠʣʴʥʦʩʪʠ ʜʝʥʝʞʥʦʛʦ ʧʦʪʦʢʘ. ɺ ʩʣʫʯʘʝ 

ʩʭʦʜʷʱʠʭʩʷ ʛʨʘʥʠʮ, ʢʦʛʜʘ  < , ʚʦʣʘʪʠʣʴʥʦʩʪʴ (), ʨʘʩʩʯʠʪʳʚʘʝʤʘʷ ʧʦ ʬʦʨʤʫʣʝ (6) ʥʘ ʦʩʥʦʚʝ 

ʩʨʝʜʥʝʛʦ ʢʚʘʜʨʘʪʠʯʝʩʢʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʝʜʠʥʠʯʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʚʝʣʠʯʠʥʳ ʜʝʥʝʞʥʦʛʦ ʧʦʪʦʢʘ () ʦʪ ʝʛʦ 

ʩʨʝʜʥʝʛʦ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʟʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ (), ʩʪʨʝʤʠʪʩʷ ʢ 0, ʘ ʰʠʨʠʥʘ ʂɼʇ ʢ 

.  

, ʛʜʝ  = ,   (6) 

ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʨʝʜʝʣʦʤ ʩʭʦʞʜʝʥʠʷ ʛʨʘʥʠʮ ʂɼʇ ʷʚʣʷʝʪʩʷ ʩʠʪʫʘʮʠʷ, ʢʦʛʜʘ ʚʩʝ ʝʜʠʥʠʯʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʚʝʣʠʯʠʥʳ ʜʝʥʝʞʥʦʛʦ ʧʦʪʦʢʘ () ʨʘʚʥʳ ʤʝʞʜʫ ʩʦʙʦʡ. ɺ ʩʪʘʪʴʝ [3, ʩ.42 ï ʩ.46] ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʪʘʢʦʡ ʜʝʥʝʞʥʳʡ ʧʦʪʦʢ ʥʘʟʚʘʪʴ çʠʜʝʘʣʴʥʳʤè ʠʣʠ çʧʨʝʜʝʣʴʥʦ ʨʠʪʤʠʯʥʳʤè. ʉʪʨʝʤʣʝʥʠʝ ʩʚʝʩʪʠ ʜʝʥʝʞʥʳʝ 

ʧʦʪʦʢʠ ʦʨʛʘʥʠʟʘʮʠʠ ʢ ʠʜʝʘʣʴʥʦʤʫ ʩʦʩʪʦʷʥʠʶ ʩʣʝʜʫʝʪ ʧʦʟʠʮʠʦʥʠʨʦʚʘʪʴ ʢʘʢ ʦʜʥʫ ʠʟ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʟʘʜʘʯ 

ʬʠʥʘʥʩʦʚʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ. 

ʊʨʝʪʴʠʤ ʚʘʨʠʘʥʪʦʤ ʚʟʘʠʤʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʛʨʘʥʠʮ ʜʝʥʝʞʥʦʛʦ ʧʦʪʦʢʘ ʷʚʣʷʝʪʩʷ ʨʘʩʰʠʨʷʶʱʠʡʩʷ 

ʂɼʇ, ʪ.ʝ. ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʫʩʣʦʚʠʷ  >  (ʩʤ. ʨʠʩ. 2).  

 

ʈʠʩʫʥʦʢ 2 ï ʂʘʥʘʣʘ ʜʝʥʝʞʥʦʛʦ ʧʦʪʦʢʘ ʩ ʥʝʧʘʨʘʣʣʝʣʴʥʳʤʠ (ʨʘʩʭʦʜʷʱʠʤʠʩʷ) ʛʨʘʥʠʮʘʤʠ ( > ) 

 

 ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʩʣʫʯʘʝ ʰʠʨʠʥʘ ʂɼʇ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʯʪʦ ʤʦʞʥʦ ʪʨʘʢʪʦʚʘʪʴ ʢʘʢ ʥʘʨʘʩʪʘʥʠʝ 

ʚʦʣʘʪʠʣʴʥʦʩʪʠ ʜʝʥʝʞʥʦʛʦ ʧʦʪʢʘ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʙʫʩʣʦʚʣʝʥʦ ʩʥʠʞʝʥʠʝʤ ʝʛʦ ʨʠʪʤʠʯʥʦʩʪʠ 

(ʥʘʨʘʩʪʘʥʠʝʤ ʥʝʨʠʪʤʠʯʥʦʩʪʠ). ʅʘʠʙʦʣʴʰʘʷ ʰʠʨʠʥʘ ʂɼʇ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ . 

ʕʪʦʪ ʜʝʥʝʞʥʳʡ ʧʦʪʦʢ ʤʦʞʥʦ ʥʘʟʚʘʪʴ çʧʨʝʜʝʣʴʥʦ ʥʝʨʠʪʤʠʯʥʳʤè. ɽʛʦ ʦʩʦʙʝʥʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʝʜʠʥʠʯʥʦʝ 

ʧʦʩʪʫʧʣʝʥʠʝ ʜʝʥʝʛ ʚ ʧʦʣʥʦʤ ʦʙʲʸʤʝ ʟʘ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʊ, ʯʪʦ ʦʧʠʩʳʚʘʝʪʩʷ ʚʳʨʘʞʝʥʠʝʤ (7): 

, ʛʜʝ  (7) 

 ʇʨʠ ʵʪʦʤ ʬʦʨʤʫʣʘ ʜʣʷ ʨʘʩʯʸʪʘ ʩʨʝʜʥʝʛʦ ʢʚʘʜʨʘʪʠʯʝʩʢʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʝʜʠʥʠʯʥʳʭ ʠʟʤʝʥʝʥʠʡ 

ʚʝʣʠʯʠʥʳ ʜʝʥʝʞʥʦʛʦ ʧʦʪʦʢʘ () ʦʪ ʠʭ ʩʨʝʜʥʝʛʦ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ () ʟʘ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ ʊ ʧʨʠʤʝʪ ʚʠʜ (8): 
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 =  (8) 

 ɺ ʟʘʢʣʶʯʝʥʠʠ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʝʜʝʣʴʥʘʷ ʥʝʨʠʪʤʠʯʥʦʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʳʤ 

ʟʥʘʯʝʥʠʝʤ ʰʠʨʠʥʳ ʂɼʇ. ʇʦʩʣʝ ʜʦʩʪʠʞʝʥʠʷ ʪʘʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʛʨʘʥʠʮʳ ʂɼʇ ʜʘʣʴʰʝ ʨʘʩʰʠʨʷʪʴʩʷ ʥʝ 

ʩʤʦʛʫʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʣʘʚʥʳʤ ʦʪʣʠʯʠʝʤ ʂɼʇ ʩ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʛʨʘʥʠʮʘʤʠ ʦʪ ʂɼʇ ʩ ʥʝʧʘʨʘʣʣʝʣʴʥʳʤʠ 

ʛʨʘʥʠʮʘʤʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʧʦʩʣʝʜʥʠʡ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʜʠʥʘʤʠʢʫ ʚʦʣʘʪʠʣʴʥʦʩʪʠ ʜʝʥʝʞʥʦʛʦ ʧʦʪʦʢʘ 

ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ ʧʨʝʜʝʣʴʥʦ ʨʠʪʤʠʯʥʦʛʦ ʜʦ ʧʨʝʜʝʣʴʥʦ ʥʝʨʠʪʤʠʯʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. 
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 ʀ.ʅ. ɹʝʣʦʛʨʫʜ  

 ʌʠʥʫʥʠʚʝʨʩʠʪʝʪ, ʄʦʩʢʚʘ 

  

ʉʆʎʀɸʃʔʅʆ - ʆʊɺɽʊʉʊɺɽʅʅʓɽ ʇʈɽɼʇʈʀʗʊʀʗ 

ʀʄɽʖʊ ʂʆʅʂʋʈɽʅʊʅʓɽ ʇʈɽʀʄʋʑɽʉʊɺɸ 

 

ɸʥʥʦʪʘʮʠʷ 

ʆʙʱʝʩʪʚʝʥʥʦʩʪʴ ʈʦʩʩʠʠ ʜʦʩʪʘʪʦʯʥʦ ʩʢʝʧʪʠʯʝʩʢʠ ʦʪʥʦʩʠʪʩʷ ʢ ʩʧʦʩʦʙʥʦʩʪʷʤ ʢʦʤʧʘʥʠʡ ʙʳʪʴ 

ʩʦʮʠʘʣʴʥʦ-ʦʪʚʝʪʩʪʚʝʥʥʳʤʠ. ʕʢʩʧʝʨʪʳ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʩʦʮʠʘʣʴʥʦ-ʦʪʚʝʪʩʪʚʝʥʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ ʧʨʠʦʙʨʝʪʘʝʪ 

ʩʫʱʝʩʪʚʝʥʥʳʝ ʢʦʥʢʫʨʝʥʪʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʉʦʮʠʘʣʴʥʦ ï ʦʪʚʝʪʩʪʚʝʥʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ, ʢʦʥʢʫʨʝʥʪʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʜʦʣʛʦʩʨʦʯʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ. 

 

ɺ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʠ ʛʣʦʙʘʣʠʟʘʮʠʠ ʵʢʦʥʦʤʠʢʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʝʪ ʨʦʣʴ ʩʦʮʠʘʣʴʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʡ.  

ʂʘʢ ʧʨʘʚʠʣʦ, ʧʦʜ ʩʦʮʠʘʣʴʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ (ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʧʝʨʝʜ ʦʙʱʝʩʪʚʦʤ) ʧʦʥʠʤʘʝʪʩʷ 

ʩʦʟʥʘʪʝʣʴʥʦʝ ʩʦʙʣʶʜʝʥʠʝ ʦʙʱʝʩʪʚʝʥʥʦ ʥʝʦʙʭʦʜʠʤʳʭ ʤʦʨʘʣʴʥʳʭ ʧʨʠʥʮʠʧʦʚ ʠ ʧʨʘʚʦʚʳʭ ʥʦʨʤ. 

ɺʘʞʥʝʡʰʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ʩʦʮʠʘʣʴʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʪʦʯʥʦʩʪʴ, ʧʫʥʢʪʫʘʣʴʥʦʩʪʴ, ʚʝʨʥʦʩʪʴ 

ʣʠʯʥʦʩʪʠ ʚ ʠʩʧʦʣʥʝʥʠʠ ʦʙʷʟʘʥʥʦʩʪʝʡ ʠ ʝʝ ʛʦʪʦʚʥʦʩʪʴ ʦʪʚʝʯʘʪʴ ʟʘ ʧʦʩʣʝʜʩʪʚʠʷ ʩʚʦʠʭ ʜʝʡʩʪʚʠʡ. [1]. ʂʨʦʤʝ 

ʪʦʛʦ ʩʦʮʠʘʣʴʥʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʪʘʢʞʝ ʚʢʣʶʯʘʝʪ ʛʦʪʦʚʥʦʩʪʴ ʘʜʝʢʚʘʪʥʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʩʦʮʠʘʣʴʥʳʝ 

ʧʨʦʙʣʝʤʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʦʮʠʘʣʴʥʳʤʠ ʮʝʥʥʦʩʪʷʤʠ, ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʩʫʙʢʫʣʴʪʫʨʳ ʠ ʤʦʨʘʣʴʥʳʤʠ 

ʦʙʷʟʘʥʥʦʩʪʷʤʠ. [2]. 

ʇʨʦʚʝʜʝʥʥʳʝ ʦʧʨʦʩʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʢʘʯʝʩʪʚʝ ʩʬʝʨ ʩʦʮʠʘʣʴʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʙʠʟʥʝʩʘ 

ʨʝʩʧʦʥʜʝʥʪʳ ʥʘʟʳʚʘʶʪ [3] : 

- ʨʘʟʚʠʪʠʝ ʧʝʨʩʦʥʘʣʘ, ʟʘʙʦʪʫ ʦʙ ʫʩʣʦʚʠʷʭ ʪʨʫʜʘ, ʚʳʩʦʢʫʶ ʟʘʨʘʙʦʪʥʫʶ ʧʣʘʪʫ, çʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ  
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ʩʚʦʠʭ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʠʭ ʙʣʘʛʦʧʦʣʫʯʠʝè (28%); 

- ʙʣʘʛʦʪʚʦʨʠʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʧʦʤʦʱʴ ʙʝʜʥʳʤ (22%); 

- ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʛʨʘʤʤʳ, ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ (20%); 

- ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʧʨʦʠʟʚʦʜʠʤʳʭ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ (16%); 

- ʫʧʣʘʪʫ ʥʘʣʦʛʦʚ (12%).  

ʍʘʨʘʢʪʝʨʥʦ, ʯʪʦ 32% ʨʝʩʧʦʥʜʝʥʪʦʚ ʫʢʘʟʳʚʘʶʪ ʥʘ ʧʨʷʤʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʩʦʮʠʘʣʴʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ 

ʙʠʟʥʝʩʘ ʦʪ ʣʠʯʥʦʩʪʠ ʙʠʟʥʝʩʤʝʥʘ. ʇʨʠ ʵʪʦʤ ʚʦʟʨʘʩʪʥʳʝ ʠ ʧʦʣʦʚʳʝ ʧʨʠʟʥʘʢʠ ʙʠʟʥʝʩʤʝʥʘ, ʧʦ ʤʥʝʥʠʶ 

ʨʝʩʧʦʥʜʝʥʪʦʚ, ʟʥʘʯʝʥʠʷ ʥʝ ʠʤʝʶʪ. [4 ] 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʩʦʛʣʘʩʥʦ ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʦʙʱʝʩʪʚʝʥʥʦʩʪʴ ʈʦʩʩʠʠ ʜʦʩʪʘʪʦʯʥʦ 

ʩʢʝʧʪʠʯʝʩʢʠ ʦʪʥʦʩʠʪʩʷ ʢ ʩʧʦʩʦʙʥʦʩʪʷʤ ʢʦʤʧʘʥʠʡ ʙʳʪʴ ʩʦʮʠʘʣʴʥʦ-ʦʪʚʝʪʩʪʚʝʥʥʳʤʠ: 46% ʨʝʩʧʦʥʜʝʥʪʦʚ ʥʝ 

ʜʦʚʝʨʷʶʪ ʚ ʵʪʦʤ ʚʦʧʨʦʩʝ ʢʨʫʧʥʳʤ ʨʦʩʩʠʡʩʢʠʤ ʢʦʤʧʘʥʠʷʤ, 39% ï ʤʝʞʜʫʥʘʨʦʜʥʳʤ. ɼʝʷʪʝʣʴʥʦʩʪʴ ʢʦʤʧʘʥʠʡ 

ʦʮʝʥʠʚʘʝʪʩʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʧʦ ʢʘʯʝʩʪʚʫ ʠʭ ʧʨʦʜʫʢʮʠʠ, ʘ ʪʘʢʞʝ ʧʦ ʠʭ ʦʪʥʦʰʝʥʠʶ ʢ ʩʦʪʨʫʜʥʠʢʘʤ ʠ 

ʧʦʩʪʘʚʱʠʢʘʤ. [5] 

ʄʥʦʛʠʝ ʵʢʩʧʝʨʪʳ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʩʦʮʠʘʣʴʥʦ-ʦʪʚʝʪʩʪʚʝʥʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʩʫʱʝʩʪʚʝʥʥʳʝ 

ʢʦʥʢʫʨʝʥʪʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ [6,7]: 

ʩʦʢʨʘʱʝʥʠʝ ʪʝʢʫʯʝʩʪʠ ʢʘʜʨʦʚ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʚʣʝʯʝʥʠʷ ʣʫʯʰʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ; ʨʦʩʪ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ; ʫʣʫʯʰʝʥʠʝ ʠʤʠʜʞʘ; 

ʩʪʘʙʠʣʴʥʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ; ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʠʚʣʝʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʢʘʧʠʪʘʣʘ ʥʘ ʚʳʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʊʘʢʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚʦʟʤʦʞʥʳ ʧʨʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʤ ʧʦʜʭʦʜʝ ʢ ʩʦʮʠʘʣʴʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠ 

ʜʦʣʛʦʩʨʦʯʥʦʤ ʧʣʘʥʠʨʦʚʘʥʠʠ ʪʘʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʞʝ ʩʫʱʝʩʪʚʫʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ʢʦʤʧʘʥʠʡ, 

ʢʦʪʦʨʳʝ ʦʧʨʦʙʦʚʘʣʠ ʥʘ ʧʨʘʢʪʠʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤʥʦʡ ʩʦʮʠʘʣʴʥʦʡ ʧʦʣʠʪʠʢʠ. ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʤʠ ʠʟ 

ʥʠʭ ʨʘʩʭʦʜʫʶʪʩʷ ʥʘ ʩʦʮʠʘʣʴʥʳʝ ʮʝʣʠ ʜʦ 17% ʧʨʠʙʳʣʠ. [3,8] ʈʷʜ ʢʦʤʧʘʥʠʡ ʨʘʟʨʘʙʦʪʘʣʠ ʠ ʚʥʝʜʨʠʣʠ ʚ ʩʚʦʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʜʝʢʩʳ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʨʝʛʫʣʷʨʥʦ ʧʫʙʣʠʢʫʶʪ ʦʪʯʝʪʳ ʦ ʩʚʦʝʡ ʩʦʮʠʘʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʘʧʨʠʤʝʨ, ʛʨʫʧʧʘ ʉʋɸʃ, ʆɸʆ çɻʘʟʧʨʦʤè, ʆɸʆ çʃʝʥʵʥʝʨʛʦè, ʈɸʆ çɽʕʉè, ʆɸʆ 

çʄʘʛʥʠʪʦʛʦʨʩʢʠʡ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʡ ʢʦʤʙʠʥʘʪè ʠ ʜʨʫʛʠʝ. 
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ʂ.ɺ. ɹʣʦʭʠʥ,  

ʂ.ʵ.ʥ., ʚʝʜʫʱʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʅʀʀ  

ʦʭʨʘʥʳ ʠ ʵʢʦʥʦʤʠʢʠ ʪʨʫʜʘ ʄʠʥʠʩʪʝʨʩʪʚʘ  

ʪʨʫʜʘ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʈʌ 

ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀɽ ʊʈʋɼʆɺʓʍ ʅʆʈʄɸʊʀɺʆɺ ʂɸʂ ʆʉʅʆɺɸ  

ʇʆɺʓʐɽʅʀʗ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʊʈʋɼɸ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʨʘʟʚʠʪʠʷ ʥʦʨʤʠʨʦʚʘʥʠʷ ʪʨʫʜʘ ʚ ʩʚʝʪʝ ʧʦʩʣʝʜʥʠʭ ʠʟʤʝʥʝʥʠʡ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʚ ʯʘʩʪʠ ʚʚʝʜʝʥʠʷ ʥʦʚʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʨʘʙʦʪʥʠʢʦʚ. ʆʙʦʩʥʦʚʳʚʘʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʥʦʨʤʘʪʠʚʦʚ ʪʨʫʜʘ ʢʘʢ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʫʩʣʦʚʠʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʨʫʜʘ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʯʘʩʪʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʅʦʨʤʠʨʦʚʘʥʠʝ ʪʨʫʜʘ, ʪʨʫʜʦʟʘʪʨʘʪʳ, ʥʦʨʤʳ ʪʨʫʜʘ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʩʪʘʥʜʘʨʪʳ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʨʫʜʘ. 

 

ɺʥʝʜʨʝʥʠʝ ʚ ʈʦʩʩʠʠ ʚ 2016 ʛʦʜʫ ʥʦʚʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ1 ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʧʝʨʝʩʤʦʪʨʘ ʥʦʨʤ ʪʨʫʜʘ ʨʘʙʦʪʥʠʢʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʟʤʝʥʝʥʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʧʦ ʦʙʲʝʤʫ ʠ ʩʦʜʝʨʞʘʥʠʶ 

ʪʨʫʜʦʚʳʭ ʦʧʝʨʘʮʠʡ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʚʦʟʨʘʩʪʘʝʪ ʠ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʩʠʩʪʝʤʘ ʥʦʨʤʠʨʦʚʘʥʠʷ 

ʪʨʫʜʘ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʚ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ 20 ʣʝʪ ʧʨʝʪʝʨʧʝʣʘ ʩʝʨʴʝʟʥʳʝ ʠʟʤʝʥʝʥʠʷ. ʆʩʥʦʚʥʘʷ ʨʘʙʦʪʘ ʧʦ 

ʥʦʨʤʠʨʦʚʘʥʠʶ ʪʨʫʜʘ ʙʳʣʘ ʜʝʣʝʛʠʨʦʚʘʥʘ ʥʘ ʫʨʦʚʝʥʴ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ. ʇʨʠ ʵʪʦʤ ʥʦʨʤʘʪʠʚʥʦ-

ʧʨʘʚʦʚʘʷ ʙʘʟʘ, ʩʬʦʨʤʠʨʦʚʘʥʥʘʷ ʚ 1970-80-ʭ ʛʛ. ʧʨʦʰʣʦʛʦ ʚʝʢʘ, ʫʪʨʘʪʠʣʘ ʩʚʦʡ ʦʙʷʟʘʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʫʙʲʝʢʪʠʚʥʳʭ ʩʦʦʙʨʘʞʝʥʠʡ ʠʭ 

ʨʫʢʦʚʦʜʠʪʝʣʝʡ. ʇʦʜʦʙʥʦʝ ʧʦʣʦʞʝʥʠʝ ʪʨʫʜʥʦ ʩʯʠʪʘʪʴ ʙʣʘʛʦʧʦʣʫʯʥʳʤ, ʦʜʥʘʢʦ ʨʘʙʦʪʘ ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ 

ʦʙʱʝʡ ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʳ ʚ ʩʬʝʨʝ ʥʦʨʤʠʨʦʚʘʥʠʷ ʪʨʫʜʘ ʜʦ ʩʠʭ ʧʦʨ ʥʦʩʠʪ ʢʨʘʡʥʝ ʦʛʨʘʥʠʯʝʥʥʳʡ ʭʘʨʘʢʪʝʨ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʵʢʦʥʦʤʠʢʝ ʪʨʫʜʘ ʧʦʜ ʪʨʫʜʦʚʳʤʠ ʥʦʨʤʘʪʠʚʘʤʠ ʧʦʥʠʤʘʶʪʩʷ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʝ 

ʚʝʣʠʯʠʥʳ ʟʘʪʨʘʪ ʪʨʫʜʘ, ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦ ʚʳʯʠʩʣʷʝʤʳʝ ʜʣʷ ʪʠʧʠʯʥʳʭ ʫʩʣʦʚʠʡ ʪʨʫʜʘ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʦʪʨʘʩʣʝʡ, ʘ ʪʘʢʞʝ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʧʝʮʠʬʠʢʠ [1, ʩ.153]. ʅʝʢʦʪʦʨʳʝ ʥʦʨʤʘʪʠʚʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʦʩʥʦʚʘ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʥʦʨʤ ʪʨʫʜʘ ʚ ʢʦʥʢʨʝʪʥʳʭ ʦʪʨʘʩʣʷʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʥʦʨʤ ʪʨʫʜʘ, 

ʢʦʪʦʨʳʝ ʧʨʦʧʠʩʘʥʳ ʚ ʜʝʡʩʪʚʫʶʱʝʤ ʪʨʫʜʦʚʦʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ2, ʥʦʨʤʘʪʠʚʳ ʪʨʫʜʘ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ 

ʧʨʘʚʦʚʦʡ ʙʘʟʝ ʚʨʝʤʝʥ ʉʉʉʈ ʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʦʩʷʪ ʬʘʢʪʠʯʝʩʢʠ ʨʝʢʦʤʝʥʜʘʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. ʂ 

ʧʦʜʦʙʥʳʤ ʥʦʨʤʘʪʠʚʘʤ ʦʪʥʦʩʷʪʩʷ: ʥʦʨʤʘʪʠʚʳ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ (ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʘʷ 

ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ), ʚʨʝʤʝʥʥʳʝ ʥʦʨʤʘʪʠʚʳ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʝ ʨʘʩʭʦʜʳ 

ʚʨʝʤʝʥʠ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʦʜʥʦʨʦʜʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʧʝʨʘʮʠʡ), 

ʥʦʨʤʘʪʠʚʳ ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʦʙʩʣʫʞʠʚʘʥʠʷ (ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʝ ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ 

ʢʦʥʢʨʝʪʥʳʭ ʝʜʠʥʠʮ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ ʠ ʜʨʫʛʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʝʜʠʥʠʮ) ʠ ʥʦʨʤʘʪʠʚʳ 

ʯʠʩʣʝʥʥʦʩʪʠ (ʬʠʢʩʠʨʦʚʘʥʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʨʘʙʦʪʥʠʢʦʚ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʝʜʠʥʠʮʳ ʠʣʠ 

ʢʦʥʢʨʝʪʥʦʛʦ ʦʙʲʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʘʙʦʪ) [2, ʩ.30].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʣʦʞʠʣʘʩʴ ʧʨʘʢʪʠʢʘ, ʢʦʛʜʘ ʪʠʧʦʚʳʝ ʥʦʨʤʳ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʥʘ ʨʘʙʦʪʳ, ʢʦʪʦʨʳʝ 

ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʧʦ ʪʠʧʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʧʨʠʤʝʥʷʝʤʦʡ ʥʘ ʙʦʣʴʰʠʥʩʪʚʝ ʠʣʠ ʯʘʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ʦʪʨʘʩʣʠ ʧʨʠ 

                                                           
1 ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 27.06.2016 N 584 "ʆʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ 

ʚ ʯʘʩʪʠ ʪʨʝʙʦʚʘʥʠʡ, ʦʙʷʟʘʪʝʣʴʥʳʭ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʚʥʝʙʶʜʞʝʪʥʳʤʠ ʬʦʥʜʘʤʠ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʠʣʠ ʤʫʥʠʮʠʧʘʣʴʥʳʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʠʣʠ ʤʫʥʠʮʠʧʘʣʴʥʳʤʠ 

ʫʥʠʪʘʨʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʘ ʪʘʢʞʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʢʦʨʧʦʨʘʮʠʷʤʠ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ ʠ 

ʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʦʙʱʝʩʪʚʘʤʠ, ʙʦʣʝʝ ʧʷʪʠʜʝʩʷʪʠ ʧʨʦʮʝʥʪʦʚ ʘʢʮʠʡ (ʜʦʣʝʡ) ʚ ʫʩʪʘʚʥʦʤ ʢʘʧʠʪʘʣʝ ʢʦʪʦʨʳʭ ʥʘʭʦʜʠʪʩʷ ʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠʣʠ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ" 
2 ʊʨʫʜʦʚʦʡ ʢʦʜʝʢʩ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ" ʦʪ 30.12.2001 N 197-ʌɿ (ʨʝʜ. ʦʪ 03.07.2016) (ʩ ʠʟʤ. ʠ ʜʦʧ., ʚʩʪʫʧ. ʚ ʩʠʣʫ ʩ 

31.07.2016) 
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ʥʘʫʯʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʘ. ʆʙʳʯʥʦ ʧʦʜʦʙʥʳʝ ʥʦʨʤʳ ʧʨʠʤʝʥʷʶʪʩʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʢʦʥʢʨʝʪʥʦʡ ʦʪʨʘʩʣʠ. 

ɺ ʦʨʛʘʥʠʟʘʮʠʷʭ, ʛʜʝ ʥʝ ʜʦʩʪʠʛʥʫʪ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʡ ʧʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʪʠʧʦʚʳʭ ʥʦʨʤ, ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʦʙʨʘʟʮʘ.  

ɽʜʠʥʳʝ ʥʦʨʤʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʨʘʙʦʪ, ʚʳʧʦʣʥʷʝʤʳʭ ʧʦ ʩʪʘʥʜʘʨʪʥʳʤ  

ʪʝʭʥʦʣʦʛʠʷʤ ʚ ʦʜʥʦʡ ʠʣʠ ʚ ʥʝʩʢʦʣʴʢʠʭ ʦʪʨʘʩʣʷʭ. ʀʭ ʚʳʧʦʣʥʝʥʠʝ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʷʭ, ʜʣʷ ʢʦʪʦʨʳʭ ʦʥʠ ʨʘʟʨʘʙʦʪʘʥʳ. ʇʨʠʤʝʥʷʪʴʩʷ  

ʪʘʢʠʝ ʥʦʨʤʳ ʤʦʛʫʪ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʠʣʠ ʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʩʬʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʦʨʤʘʪʠʚʳ ʪʨʫʜʘ ʤʦʛʫ ʙʳʪʴ ʤʝʞʦʪʨʘʩʣʝʚʳʤʠ, ʦʪʨʘʩʣʝʚʳʤʠ ʠʣʠ ʤʝʩʪʥʳʤʠ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʩʠʣʫ ʦʪʩʫʪʩʪʚʠʷ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʨʘʟʨʘʙʦʪʢʦʡ ʠ ʚʳʧʦʣʥʝʥʠʝʤ 

ʪʨʫʜʦʚʳʭ ʥʦʨʤʘʪʠʚʦʚ ʥʘ ʤʝʞʦʪʨʘʩʣʝʚʦʤ ʠ ʦʪʨʘʩʣʝʚʦʤ ʫʨʦʚʥʷʭ, ʥʦʚʳʝ ʥʦʨʤʘʪʠʚʥʳʝ ʤʘʪʝʨʠʘʣʳ ʥʝ 

ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ. ʆʜʥʘʢʦ ʧʨʠʥʷʪʳʝ ʨʘʥʝʝ ʠ ʩʦʭʨʘʥʠʚʰʠʝ ʩʚʦʝ ʢʘʯʝʩʪʚʦ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʝ ʥʦʨʤʘʪʠʚʳ 

ʪʨʫʜʘ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʠ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ ʢʘʢ ʨʝʢʦʤʝʥʜʫʝʤʳʝ ʣʠʙʦ ʚ ʢʘʯʝʩʪʚʝ 

ʦʨʠʝʥʪʠʨʦʚ. ʇʨʠ ʵʪʦʤ ʥʫʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʚʝʜʝʥʠʝ ʥʦʚʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʥʝ ʦʙʷʟʳʚʘʝʪ 

ʧʨʝʜʧʨʠʷʪʠʷ ʢ ʦʙʷʟʘʪʝʣʴʥʦʤʫ ʧʝʨʝʩʤʦʪʨʫ ʜʝʡʩʪʚʫʶʱʠʭ ʪʨʫʜʦʚʳʭ ʥʦʨʤʘʪʠʚʦʚ. ʆʜʥʘʢʦ, ʥʦʚʳʝ ʩʪʘʥʜʘʨʪʳ 

ʦʧʨʝʜʝʣʷʶʪ ʧʦʜʨʦʙʥʳʡ ʥʘʙʦʨ ʪʨʝʙʦʚʘʥʠʡ ʥʝ ʪʦʣʴʢʦ ʢ ʢʦʤʧʝʪʝʥʮʠʷʤ ʨʘʙʦʪʥʠʢʦʚ, ʥʦ ʠ ʧʝʨʝʯʥʶ 

ʚʳʧʦʣʥʷʝʤʳʭ ʠʤʠ ʪʨʫʜʦʚʳʭ ʬʫʥʢʮʠʡ. ɸ ʵʪʦ ʫʞʝ ʚʥʦʩʠʪ ʩʝʨʴʝʟʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʠʩʪʝʤʫ ʥʦʨʤʠʨʦʚʘʥʠʷ 

ʪʨʫʜʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʩʪʘʝʪ ʚʦʧʨʦʩ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʝʨʝʩʤʦʪʨʘ ʚʩʝʭ ʜʝʡʩʪʚʫʶʱʠʭ ʥʦʨʤʘʪʠʚʦʚ ʪʨʫʜʘ, ʘ 

ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʧʦ ʪʝʤ ʧʨʦʬʝʩʩʠʷʤ, ʢʦʪʦʨʳʝ ʚʚʦʜʷʪʩʷ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʦʙʦʨʦʪ ʚʧʝʨʚʳʝ, 

ʥʘʧʨʠʤʝʨ, ʜʣʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʨʳʥʢʘ ʮʝʥʥʳʭ ʙʫʤʘʛ, IT-ʪʝʭʥʦʣʦʛʠʡ, ʤʘʨʢʝʪʠʥʛʘ, ʤʝʥʝʜʞʤʝʥʪʘ ʠ ʪ.ʜ. 

ʆʜʥʘʢʦ ʧʨʦʙʣʝʤʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʥʦʨʤʠʨʦʚʘʥʠʷ ʪʨʫʜʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʯʘʩʪʥʦʛʦ ʩʝʢʪʦʨʘ ʥʝ 

ʨʝʛʫʣʠʨʫʝʪʩʷ ʢʘʢʠʤʠ-ʣʠʙʦ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʤʠ ʥʦʨʤʘʪʠʚʘʤʠ. ʉʦʙʩʪʚʝʥʥʠʢ ʧʨʝʜʧʨʠʷʪʠʷ ʩʘʤ ʫʩʪʘʥʘʚʣʠʚʘʝʪ 

ʩʠʩʪʝʤʫ ʥʦʨʤʠʨʦʚʘʥʠʷ ʪʨʫʜʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʝʤʫ ʦʙʦʩʥʦʚʘʥʠʝ ʜʣʷ ʥʘʯʠʩʣʝʥʠʷ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ 

ʨʘʙʦʪʥʠʢʘʤ. ʌʦʨʤʘʣʴʥʦ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʥʦʨʤʘʪʠʚʳ ʪʨʫʜʘ ʩ ʶʨʠʜʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚ ʈʌ 

ʨʝʛʫʣʠʨʫʶʪʩʷ ʫʩʣʦʚʠʷʤʠ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʜʦʛʦʚʦʨʘ. ʇʨʠ ʵʪʦʤ ʢʦʣʣʝʢʪʠʚʥʳʝ ʜʦʛʦʚʦʨʘ ʟʘʢʣʶʯʘʶʪʩʷ ʥʝ ʥʘ 

ʚʩʝʭ ʧʨʝʜʧʨʠʷʪʠʷʭ. ʀʟ ʵʪʦʡ ʩʬʝʨʳ ʚʳʧʘʜʘʶʪ ʧʨʝʜʧʨʠʷʪʠʷ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʙʠʟʥʝʩʘ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʚʘʞʥʦʡ 

ʤʝʨʦʡ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʥʪʨʦʣʷ ʟʘ ʩʦʙʣʶʜʝʥʠʷʤʠ ʥʦʨʤʘʪʠʚʦʚ ʪʨʫʜʘ ʷʚʣʷʝʪʩʷ ʧʦʟʠʮʠʷ ʧʨʦʬʩʦʶʟʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩ ʨʝʛʣʘʤʝʥʪʘʮʠʠ ʤʠʥʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ 

ʚʳʧʦʣʥʝʥʠʷ ʥʦʨʤ ʪʨʫʜʘ ʠ ʪʝʤʧʘ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ.  

ʇʦ ʪʨʝʙʦʚʘʥʠʶ ʧʨʦʬʩʦʶʟʦʚ ʤʦʞʝʪ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥ ʧʝʨʝʩʤʦʪʨ ʥʦʨʤ ʪʨʫʜʘ ʧʦ ʧʨʠʯʠʥʝ ʥʘʣʠʯʠʷ 

ʦʱʫʪʠʤʦʛʦ ʩʥʠʞʝʥʠʷ ʪʨʫʜʦʝʤʢʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʢʘʢʠʭ-ʣʠʙʦ ʦʧʝʨʘʮʠʡ ʥʘ 3ï5 % ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʥʝʩʝʥʠʷ 

ʠʟʤʝʥʝʥʠʡ ʚ ʦʨʛʘʥʠʟʘʮʠʶ ʨʘʙʦʯʠʭ ʤʝʩʪ ʟʘ ʩʯʝʪ ʚʥʝʜʨʝʥʠʷ ʚ ʧʨʝʜʰʝʩʪʚʫʶʱʠʡ ʧʝʨʠʦʜ ʦʜʥʦʛʦ ʠʣʠ 

ʥʝʩʢʦʣʴʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʢʦʪʦʨʳʝ ʚʳʟʚʘʣʠ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʨʦʩʪʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʥʘ ʵʪʦʤ 

ʨʘʙʦʯʝʤ ʤʝʩʪʝ. ʉʨʝʜʠ ʪʘʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʤʦʛʫʪ ʙʳʪʴ: ʫʣʫʯʰʝʥʠʝ ʦʙʩʣʫʞʠʚʘʥʠʷ ʨʘʙʦʯʠʭ ʤʝʩʪ, ʦʙʫʯʝʥʠʝ 

ʨʘʙʦʯʠʭ ʧʝʨʝʜʦʚʳʤ ʤʝʪʦʜʘʤ ʠ ʧʨʠʝʤʘʤ ʪʨʫʜʘ, ʩʫʱʝʩʪʚʝʥʥʦʝ ʫʣʫʯʰʝʥʠʝ ʫʩʣʦʚʠʡ ʪʨʫʜʘ, ʨʦʩʪ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʤʘʩʪʝʨʩʪʚʘ ʠ ʪ. ʧ. [3, 70]. ʇʝʨʝʩʤʦʪʨ ʥʦʨʤ ʧʨʠ ʵʪʦʤ ʜʦʣʞʝʥ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʧʦ 

ʩʦʛʣʘʩʦʚʘʥʠʶ ʩ ʧʨʦʬʩʦʶʟʥʳʤ ʦʨʛʘʥʦʤ ʧʨʝʜʧʨʠʷʪʠʷ. ʂʘʞʜʘʷ ʥʦʨʤʘ ʜʦʣʞʥʘ ʠʤʝʪʴ ʢʦʤʧʣʝʢʩʥʦʝ 

ʦʙʦʩʥʦʚʘʥʠʝ ʧʦ ʩʣʝʜʫʶʱʠʤ ʬʘʢʪʦʨʘʤ: ʪʝʭʥʠʯʝʩʢʠʤ (ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʧʘʨʘʤʝʪʨʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʦʥʜʦʚ), ʵʢʦʥʦʤʠʯʝʩʢʠʤ (ʬʠʥʘʥʩʦʚʳʝ ʨʝʩʫʨʩʳ, ʨʳʥʢʠ ʩʙʳʪʘ, 

ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʝ, ʢʨʝʜʠʪʳ); ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ (ʨʘʩʭʦʜʳ ʯʝʣʦʚʝʯʝʩʢʦʡ ʵʥʝʨʛʠʠ); ʩʦʮʠʘʣʴʥʳʤ 

(ʪʚʦʨʯʝʩʢʘʷ ʢʦʤʧʦʥʝʥʪʘ, ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʚ ʪʨʫʜʦʚʦʤ ʢʦʣʣʝʢʪʠʚʝ) [3, ʩ.72].  

ɺʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʥʦʨʤʳ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʙʘʟʝ ʢʨʠʪʝʨʠʷ ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʩ ʫʯʝʪʦʤ 

ʩʠʩʪʝʤʳ ʦʛʨʘʥʠʯʝʥʠʡ. ʇʦʜ ʢʨʠʪʝʨʠʝʤ ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʧʦʥʠʤʘʝʪʩʷ ʧʦʢʘʟʘʪʝʣʴ, ʧʨʠʥʠʤʘʶʱʠʡ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʨʝʰʝʥʠʷ ʢʦʥʢʨʝʪʥʦʡ ʟʘʜʘʯʠ ʦʧʪʠʤʠʟʘʮʠʠ ʵʢʩʪʨʝʤʘʣʴʥʦʝ (ʥʘʠʙʦʣʴʰʝʝ ʠʣʠ ʥʘʠʤʝʥʴʰʝʝ) ʟʥʘʯʝʥʠʝ.  

ʇʨʠ ʵʪʦʤ ʜʦʣʞʥʘ ʫʯʠʪʳʚʘʪʴʩʷ ʩʠʩʪʝʤʘ ʦʛʨʘʥʠʯʝʥʠʡ ʠʣʠ ʦʙʣʘʩʪʴ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ ʥʦʨʤ ʪʨʫʜʘ, ʚ 

ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʳʭ ʩʦʙʣʶʜʘʝʪʩʷ ʠʭ ʩʦʦʪʚʝʪʩʪʚʠʝ ʦʩʦʙʝʥʥʦʩʪʷʤ ʠ ʤʘʩʰʪʘʙʘʤ ʧʨʦʠʟʚʦʜʠʤʦʡ ʧʨʦʜʫʢʮʠʠ, 

ʢʨʠʪʝʨʠʷʤ ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʝʜʤʝʪʦʚ ʠ ʩʨʝʜʩʪʚ ʪʨʫʜʘ, ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʨʘʙʦʪʥʠʢʘ, 

ʩʦʮʠʘʣʴʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤʳ ʥʦʨʤʠʨʦʚʘʥʠʷ ʪʨʫʜʘ ʜʦʣʞʥʦ ʙʘʟʠʨʦʚʘʪʴʩʷ ʥʘ ʩʣʝʜʫʶʱʠʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ:  
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- ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʷ ʥʦʨʤ, ʪʦ ʝʩʪʴ ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʯʝʪ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʨʘʙʦʯʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʙʦʪʥʠʢʦʚ; 

- ʥʦʨʤʠʨʦʚʘʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʪʨʫʜʘ ʠ ʩʪʝʧʝʥʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ;  

- ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʷ ʨʘʩʯʝʪʦʚ ʥʦʨʤ ʠ ʥʦʨʤʘʪʠʚʦʚ;  

- ʫʯʝʪ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʦʨʤʠʨʦʚʘʥʠʷ 

ʪʨʫʜʘ.  

ɺ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʨʫʜʘ ʚʦʟʤʦʞʥʦ ʧʨʠ ʫʩʣʦʚʠʠ ʨʝʘʣʠʟʘʮʠʠ 

ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ:  

- ʧʦʚʳʰʝʥʠʝ ʦʙʦʩʥʦʚʘʥʥʦʩʪʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʥʦʨʤʘʪʠʚʦʚ ʪʨʫʜʘ ʠ ʠʭ ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʝʤ, 

ʦʨʛʘʥʠʟʘʮʠʝʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, 

ʦʧʨʝʜʝʣʝʥʠʝʤ ʯʠʩʣʝʥʥʦʩʪʠ ʨʘʙʦʪʥʠʢʦʚ ʠ ʦʮʝʥʢʠ ʠʭ ʪʨʫʜʦʚʦʛʦ ʚʢʣʘʜʘ;  

- ʥʦʨʤʠʨʦʚʘʥʠʝ ʪʨʫʜʘ ʨʫʢʦʚʦʜʠʪʝʣʝʡ, ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʧʨʦʯʠʭ ʩʣʫʞʘʱʠʭ ʦʨʛʘʥʠʟʘʮʠʠ [4, ʩ.28];  

- ʨʘʟʨʘʙʦʪʢʘ ʤʝʨ ʧʦ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʧʨʠʤʝʥʝʥʠʶ ʩʧʦʩʦʙʥʦʩʪʝʡ ʠ ʪʨʫʜʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʨʘʙʦʪʥʠʢʦʚ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʝʨʝʜ ʩʦʮʠʘʣʴʥʦ-ʪʨʫʜʦʚʦʡ ʩʬʝʨʦʡ ʚ  

ʈʦʩʩʠʠ ʩʦ ʚʩʝʡ ʩʝʨʴʝʟʥʦʩʪʴʶ ʩʪʦʠʪ ʟʘʜʘʯʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩʠʩʪʝʤʳ ʥʦʨʤʠʨʦʚʘʥʠʷ ʪʨʫʜʘ ʢʘʢ 

ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʫʩʣʦʚʠʷ ʨʘʟʚʠʪʠʷ ʪʨʫʜʦʚʳʭ ʦʪʥʦʰʝʥʠʡ ʠ ʠʭ ʧʦʩʣʝʜʫʶʱʝʛʦ ʨʘʩʰʠʨʝʥʠʷ ʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʈʦʬʝ ɸ.ʀ. ʆʨʛʘʥʠʟʘʮʠʷ ʠ ʥʦʨʤʠʨʦʚʘʥʠʝ ʪʨʫʜʘ.- ʄ.: ʂʥʦʨʫʩ, 2014. 

2. ʅʦʨʤʠʨʦʚʘʥʠʝ ʪʨʫʜʘ ʨʘʙʦʪʥʠʢʦʚ // ʂʘʜʨʦʚʠʢ. 2002. ˉ12. 

3. ɿʦʪʢʠʥʘ ʅ.ʉ. ʆʧʪʠʤʠʟʘʮʠʷ ʥʦʨʤ ʪʨʫʜʘ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ // ʀʟʚʝʩʪʠʷ 

ʀʨʢʫʪʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʘʢʘʜʝʤʠʠ. 2005. ˉ3-4. 

4. ʂʘʜʘʝʚ ʉ.ɹ. ʅʦʨʤʠʨʦʚʘʥʠʝ ʪʨʫʜʘ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ // ɺʝʢ ʢʘʯʝʩʪʚʘ. 2015. ˉ 1. 

É ɹʣʦʭʠʥ ʂ.ɺ., 2016  

 

 

 

 

ʋɼʂ 331.108 

ɽ.ʅ. ɺʘʣʠʰʠʥ 

ʂ.ʧʩʠʭʦʣ.ʥ., ʜʦʮʝʥʪ 

ʌʠʥʘʥʩʦʚʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʨʠ ʇʨʘʚʠʪʝʣʴʩʪʚʝ ʈʌ, 

ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

  

ɺɿɸʀʄʆɼɽʁʉʊɺʀɽ ʇɽʈʉʆʅɸʃɸ ʀ ʆʈɻɸʅʀɿɸʎʀʀ ɺ ʉʆɺʈɽʄɽʅʅʓʍ ʋʉʃʆɺʀʗʍ 

 

ɸʥʥʦʪʘʮʠʷ 
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INTERACTION OF PERSONNEL AND ORGANIZATION IN MODERN CONDIT IONS 

 

ɸnnotation 

In the current socio-economic conditions facing organizations is the task of attracting and retaining effective 

employees. We consider the practical models (approaches) for the design work, their contribution to the efficiency  
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of the organization and individual employees  
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ʉʘʤʳʤ ʮʝʥʥʳʤ ʘʢʪʠʚʦʤ ʣʶʙʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 21 ʚ. ʩʪʘʥʫʪ ʝʝ ʨʘʙʦʪʥʠʢʠ ʫʤʩʪʚʝʥʥʦʛʦ ʪʨʫʜʘ ʠ ʠʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. ʕʪʦ ʧʦʪʨʝʙʫʝʪ ʫʧʨʘʚʣʝʥʠʷ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠʤʝʥʥʦ ʜʘʥʥʦʡ 

ʢʘʪʝʛʦʨʠʠ ʨʘʙʦʪʥʠʢʦʚ. ʃʶʜʴʤʠ ʥʝ ʥʘʜʦ ʫʧʨʘʚʣʷʪʴ. ɿʘʜʘʯʘ ï ʥʘʧʨʘʚʣʷʪʴ ʣʶʜʝʡ. ʎʝʣʴ ï ʩʜʝʣʘʪʴ ʤʘʢʩʠʤʘʣʴʥʦ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʤʠ ʥʘʚʳʢʠ ʠ ʟʥʘʥʠʷ ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ ʨʘʙʦʪʥʠʢʘ. ɺʩʝ ʯʘʱʝ ʩʧʦʩʦʙʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʡ ʢ 

ʚʳʞʠʚʘʶ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʠʭ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚ ʜʦʩʪʠʞʝʥʠʠ ʙʦʣʝʝ ʚʳʩʦʢʦʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʨʘʙʦʪʥʠʢʦʚ ʫʤʩʪʚʝʥʥʦʛʦ ʪʨʫʜʘ. ʉʧʦʩʦʙʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʠʚʣʝʢʘʪʴ ʠ ʫʜʝʨʞʠʚʘʪʴ 

ʣʫʯʰʠʭ ʨʘʙʦʪʥʠʢʦʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʪʨʫʜʘ ïʧʝʨʚʦʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʝ ʫʩʣʦʚʠʝ ʚ 21 ʚ. [3;4].  

ɼʦʩʪʠʞʝʥʠʝ ʨʘʙʦʪʥʠʢʦʤ, ʛʨʫʧʧʦʡ ʠʣʠ ʦʨʛʘʥʠʟʘʮʠʝʡ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ 

ʬʘʢʪʦʨʦʚ. ʆʜʥʠʤ ʠʟ ʚʝʜʫʱʠʭ ʬʘʢʪʦʨʦʚ ʷʚʣʷʝʪʩʷ ʩʦʜʝʨʞʘʪʝʣʴʥʘʷ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʩʪʦʨʦʥʳ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʆʨʛʘʥʠʟʘʮʠʷ ʜʦʣʞʥʘ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʨʘʙʦʪʳ ʢʦʥʢʨʝʪʥʦʛʦ ʨʘʙʦʪʥʠʢʘ ʠʣʠ ʠʭ ʛʨʫʧʧ. ɼʣʷ 

ʵʪʦʛʦ ʩʣʝʜʫʝʪ ʦʧʠʩʘʪʴ ʢʘʢʠʝ ʜʝʡʩʪʚʠʷ, ʢʘʢ ʠ ʢʪʦ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʣʞʝʥ ʚʳʧʦʣʥʷʪʴ, ʯʪʦʙʳ ʦʨʛʘʥʠʟʘʮʠʷ 

ʩʤʦʛʣʘ ʜʦʩʪʠʯʴ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ.  

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʨʘʙʦʪʳ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʩʧʝʮʠʬʠʢʘʮʠʠ ʚʳʧʦʣʥʝʥʠʷ ʢʦʥʢʨʝʪʥʦʡ ʟʘʜʘʯʠ, 

ʧʦʩʪʘʚʣʝʥʥʦʡ ʧʝʨʝʜ ʨʘʙʦʪʥʠʢʦʤ. ʄʦʜʝʣʴ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ ʦʧʠʩʳʚʘʝʪ ʝʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʠ ʩʣʦʞʥʦʩʪʠ. ɼʦʣʞʥʘ ʫʯʠʪʳʚʘʪʴ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʣʶʜʠ ʧʦ-ʨʘʟʥʦʤʫ ʦʪʥʦʩʷʪʩʷ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʨʘʙʦʪʝ 

(ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ï ʥʝʫʜʦʚʣʝʪʚʦʨʝʥʠʝ), ʘ ʪʘʢʞʝ ʦʪʨʘʞʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʚʳʙʦʨʘ ʤʝʞʜʫ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ.  

ʈʝʘʣʠʟʫʝʤʳʝ ʚ ʧʨʘʢʪʠʢʝ ʤʦʜʝʣʠ (ʧʦʜʭʦʜʳ) ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʨʘʙʦʪʳ: ʧʦʩʪʨʦʝʥʠʝ ʨʘʙʦʪʳ; 

ʨʘʩʰʠʨʝʥʠʝ ʤʘʩʰʪʘʙʘ ʨʘʙʦʪʳ; ʨʦʪʘʮʠʷ ʨʘʙʦʪʳ; ʦʙʦʛʘʱʝʥʠʝ ʨʘʙʦʪʳ; ʤʦʜʝʣʴ ʩʦʮʠʦʪʝʭʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ (ʨʘʩʪʝʪ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʪʨʫʜʘ ʨʘʙʦʪʥʠʢʘ) ʠʥʪʝʨʝʩ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʪʨʠ ʧʦʩʣʝʜʥʠʝ ʤʦʜʝʣʠ, ʚʳʰʝ ʦʙʦʟʥʘʯʝʥʥʳʝ. 

ʈʦʪʘʮʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʝʨʝʤʝʱʝʥʠʝ ʨʘʙʦʪʥʠʢʘ ʩ ʦʜʥʦʛʦ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ ʥʘ ʜʨʫʛʦʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʝʤʫ 

ʚʳʧʦʣʥʷʪʴ ʨʘʟʣʠʯʥʳʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʟʘʜʘʯʠ. ɿʜʝʩʴ ʨʦʪʘʮʠʷ ʨʘʙʦʪʳ ʙʣʠʟʢʦ ʩʚʷʟʘʥʘ ʩ ʤʦʜʝʣʴʶ 

ʨʘʩʰʠʨʝʥʠʷ ʤʘʩʰʪʘʙʘ ʨʘʙʦʪʳ, ʪʘʢ ʢʘʢ ʦʥʘ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʨʘʩʰʠʨʝʥʠʠ ʧʝʨʝʯʥʷ ʟʘʜʘʯ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʠʥʪʝʨʝʩʘ ʢ ʨʘʙʦʪʝ. ɽʩʣʠ ʙʦʣʴʰʠʥʩʪʚʦ ʨʘʙʦʪ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʥʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʥʪʝʨʝʩ ʜʣʷ ʨʘʙʦʪʥʠʢʦʚ, ʠʭ 

ʨʦʪʘʮʠʷ ʥʝ ʜʦʩʪʠʛʥʝʪ ʫʩʧʝʭʘ. ʂʘʢ ʧʨʘʚʠʣʦ, ʨʦʪʘʮʠʷ ʨʘʙʦʪʳ ʧʨʠʥʦʩʠʪ ʫʩʧʝʭ, ʝʩʣʠ ʦʥʘ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ 

ʜʨʫʛʠʭ ʤʦʜʝʣʝʡ, ʢʘʢ ʦʙʦʛʘʱʝʥʠʝ ʨʘʙʦʪʳ ʠ ʩʦʮʠʦʪʝʭʥʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, ʢʦʪʦʨʳʝ ʦʧʝʨʠʨʫʶʪ ʢʘʯʝʩʪʚʝʥʥʳʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʨʘʙʦʪʳ. ʈʦʪʘʮʠʷ ʨʘʙʦʪʳ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʢʘʢ ʤʝʪʦʜ ʦʙʫʯʝʥʠʷ ʧʝʨʩʦʥʘʣʘ, ʦʩʦʙʝʥʥʦ 

ʤʝʥʝʜʞʝʨʦʚ. 

ʆʙʦʛʘʱʝʥʠʝ ʨʘʙʦʪʳ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʜʦʙʘʚʣʝʥʠʝ ʥʦʚʳʭ ʟʘʜʘʯ ʢ ʚʳʧʦʣʥʷʝʤʦʡ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʩʤʦʛʫʪ ʧʦʜʥʷʪʴ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʨʘʙʦʪʥʠʢʘ. ʂʘʢ ʧʨʘʚʠʣʦ, 

ʚʳʜʝʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ, ʤʦʜʝʣʠ: ʦʪʥʦʰʝʥʠʷ ʩ ʧʦʪʨʝʙʠʪʝʣʷʤʠ; ʧʣʘʥʠʨʦʚʘʥʠʝ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʨʘʙʦʪʳ; ʨʘʙʦʪʥʠʢ ʨʝʘʣʠʟʫʝʪ ʩʘʤʦʤʝʥʝʜʞʤʝʥʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʚʦʝʡ ʨʘʙʦʪʳ; ʨʘʙʦʪʥʠʢ 

ʧʦʣʫʯʘʝʪ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʦʩʚʦʝʥʠʝ ʥʦʚʦʛʦ; ʨʘʙʦʪʘ ʦʙʣʘʜʘʝʪ ʵʣʝʤʝʥʪʦʤ ʫʥʠʢʘʣʴʥʦʩʪʠ. 

ʄʦʜʝʣʴ ʩʦʮʠʦʪʝʭʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʨʘʙʦʪʳ. ʉʦʮʠʦʪʝʭʥʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʥʘʧʨʘʚʣʝʥʘ 

ʥʘ ʦʧʪʠʤʠʟʘʮʠʶ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʪʝʭʥʠʯʝʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʩʠʩʪʝʤʘʤʠ. ʉʦʮʠʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʚʢʣʶʯʘʝʪ ʪʝ 

ʵʣʝʤʝʥʪʳ çʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘè ʚ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʠʥʜʠʚʠʜʘ, ʥʘ ʛʨʫʧʧʫ, ʠ ʥʘ ʠʭ 

ʦʪʥʦʰʝʥʠʝ ʢ ʨʘʙʦʪʝ ʠ ʢ ʦʨʛʘʥʠʟʘʮʠʠ. ʕʣʝʤʝʥʪʳ ʩʦʮʠʘʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚʘʞʥʫʶ ʯʘʩʪʴ 

ʧʨʦʮʝʩʩʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʨʘʙʦʪʳ ʚ ʮʝʣʦʤ. ʊʘʢ, ʝʩʣʠ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʡ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ 

ʢʣʠʤʘʪ, ʪʦ ʩʦʟʜʘʥʠʝ ʩʘʤʦʫʧʨʘʚʣʷʝʤʳʭ ʘʚʪʦʥʦʤʥʳʭ ʨʘʙʦʯʠʭ ʛʨʫʧʧ ʥʝ ʧʦʟʚʦʣʠʪ ʠʤ ʜʦʩʪʠʯʴ ʧʦʩʪʘʚʣʝʥʥʳʭ 

ʮʝʣʝʡ.  

ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʘʥʘʣʠʟ ʪʨʝʭ ʘʩʧʝʢʪʦʚ ʚ ʪʝʭʥʦʣʦʛʠʠ ʨʘʙʦʪʳ: ʢʦʛʜʘ, ʛʜʝ ʠ ʢʘʢ 

ʜʦʣʞʥʘ ʚʳʧʦʣʥʷʪʴʩʷ ʨʘʙʦʪʘ, ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʴ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪʳ. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʵʪʠ ʪʨʠ 
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ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʘʩʧʝʢʪʘ ʟʘʚʠʩʠʤʳ ʦʪ ʪʠʧʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʪʦ ʠ ʨʘʟʣʠʯʥʳʤʠ ʤʦʛʫʪ ʙʳʪʴ 

ʧʦʜʭʦʜʳ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʨʘʙʦʪʳ. 

ɺ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʫʨʘʚʥʦʚʝʰʠʚʘʥʠʝ ʩʦʮʠʘʣʴʥʦʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʯʘʩʪʝʡ ʯʝʨʝʟ 

ʦʧʪʠʤʠʟʘʮʠʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴʶ ʩʦʮʠʘʣʴʥʦʡ ʩʠʩʪʝʤ. ʈʦʣʠ, ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʝʪ 

ʨʘʙʦʪʥʠʢ ʚ ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʶ ʨʘʙʦʪʳ, ʦʧʨʝʜʝʣʷʶʪ ʥʦʨʤʘʪʠʚʳ ʜʣʷ ʧʦʚʝʜʝʥʠʷ ʜʣʷ ʨʘʙʦʪʥʠʢʦʚ, ʧʦʤʦʛʘʶʪ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʥʠʤʠ ʠ ʩʨʝʜʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʧʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ. ʎʝʣʠ ʧʦʤʦʛʘʶʪ 

ʪʘʢʞʝ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʨʘʙʦʪʥʠʢʦʚ ʩ ʪʝʭʥʠʯʝʩʢʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ. 

ʄʝʥʝʜʞʝʨʳ, ʠʤʝʶʱʠʝ ʮʝʣʴʶ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʞʠʟʥʠ, ʧʦʚʳʰʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʚʳʙʠʨʘʶʪ ʤʦʜʝʣʴ ʦʙʦʛʘʱʝʥʠʷ ʨʘʙʦʪʳ, ʩʦʮʠʦʪʝʭʥʠʯʝʩʢʫʶ ʤʦʜʝʣʴ. ʊʝ, ʢʪʦ ʥʘʮʝʣʝʥʳ ʥʘ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʠʩʧʦʣʴʟʫʶʪ ʤʦʜʝʣʠ ʧʦʩʪʨʦʝʥʠʷ ʨʘʙʦʪʳ, ʨʘʩʰʠʨʝʥʠʷ ʤʘʩʰʪʘʙʘ ʨʘʙʦʪʳ ʠ 

ʨʦʪʘʮʠʠ ʨʘʙʦʪʳ.  

ʈʘʟʥʳʝ ʣʶʜʠ ʪʨʝʙʫʶʪ ʨʘʟʥʦʛʦ ʧʦʜʭʦʜʘ ʠ ʩʪʠʣʷ ʫʧʨʘʚʣʝʥʠʷ. ʈʘʟʥʳʤʠ ʛʨʫʧʧʘʤʠ ʣʶʜʝʡ ʥʫʞʥʦ 

ʫʧʨʘʚʣʷʪʴ ʧʦ-ʨʘʟʥʦʤʫ; ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʛʨʫʧʧʦʡ ʨʘʙʦʪʥʠʢʦʚ ʩʣʝʜʫʝʪ ʫʧʨʘʚʣʷʪʴ ʧʦ-ʨʘʟʥʦʤʫ ʚ ʨʘʟʥʳʭ 

ʩʠʪʫʘʮʠʷʭ [3]. ʊʨʝʙʫʶʪʩʷ ʠʥʳʝ ʧʦʜʭʦʜʳ ʢ ʧʝʨʩʦʥʘʣʫ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʢ ʠʭ ʨʘʙʦʪʝ. ɿʘʜʘʯʘ ï ʥʘʧʨʘʚʣʷʪʴ 

ʣʶʜʝʡ. ʎʝʣʴ ï ʩʜʝʣʘʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʤʠ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʥʘʚʳʢʠ ʠ ʟʥʘʥʠʷ ʢʘʞʜʦʛʦ 

ʦʪʜʝʣʴʥʦʛʦ ʨʘʙʦʪʥʠʢʘ [4]. 

ʄʝʥʝʜʞʝʨʘʤ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʠ ʫʤʝʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʦʜʝʣʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʨʘʙʦʪʳ ʚ ʦʪʜʝʣʴʥʦʩʪʠ 

ʠʣʠ ʚ ʢʦʤʙʠʥʘʮʠʠ, ʯʪʦʙʳ ʵʪʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʢʘʢ ʦʨʛʘʥʠʟʘʮʠʠ, ʪʘʢ ʠ ʦʩʦʙʝʥʥʦʩʪʷʤ ʠʩʧʦʣʴʟʫʝʤʦʛʦ 

ʧʝʨʩʦʥʘʣʘ. 
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ʜʦʮʝʥʪ ʉʌ ʄʇɻʋ. ɻ. ʉʪʘʚʨʦʧʦʣʴ, ʈʌ 

 

ʀʅʅʆɺɸʎʀʀ ʀ ɺʃʀʗʅʀɽ ʄɸʈʂɽʊʀʅɻʆɺʓʍ ɿɸʊʈɸʊ ʅɸ ʏʀʉʊʋʖ ʇʈʀɹʓʃʔ 

ʊʋʈʀʉʊʉʂʆ-ʈɽʂʈɽɸʎʀʆʅʅʆɻʆ ʇʈɽɼʇʈʀʗʊʀʗ ʈɽɻʀʆʅɸ 

 

ɸʥʥʦʪʘʮʠʷ 

ʈʘʟʚʠʪʠʝ ʪʫʨʠʟʤʘ, ʢʘʢ ʥʠʢʘʢʘʷ ʜʨʫʛʘʷ ʦʪʨʘʩʣʴ ʵʢʦʥʦʤʠʢʠ, ʩʪʠʤʫʣʠʨʫʝʪ ʩʦʟʜʘʥʠʝ ʨʘʙʦʯʠʭ ʤʝʩʪ ʠ 

ʨʘʟʚʠʪʠʝ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ. ʆʥʘ ʨʘʩʧʨʝʜʝʣʷʝʪ ʨʝʩʫʨʩʳ ʤʝʞʜʫ ʦʪʨʘʩʣʷʤʠ, ʦʢʘʟʳʚʘʝʪ ʩʪʠʤʫʣʠʨʫʶʱʝʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʪʘʢʠʝ ʩʝʢʪʦʨʳ ʵʢʦʥʦʤʠʢʠ, ʢʘʢ ʪʨʘʥʩʧʦʨʪ, ʩʚʷʟʴ, ʩʬʝʨʘ ʫʩʣʫʛ, ʪʦʨʛʦʚʣʷ, ʠ ʩʦʩʪʘʚʣʷʝʪ ʦʜʥʦ ʠʟ 

ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʪʨʫʢʪʫʨʥʦʡ ʵʢʦʥʦʤʠʢʠ ʈʌ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʊʫʨʠʟʤ, ʤʘʨʢʝʪʠʥʛ, ʠʥʥʦʚʘʮʠʠ, ʧʨʠʙʳʣʴ. 

 

ʈʝʢʣʘʤʘ çʢʘʢ ʜʚʠʛʘʪʝʣʴ ʪʦʨʛʦʚʣʠè ʥʘʧʨʘʚʣʝʥʘ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʸʪʝ, ʥʘ ʧʦʚʳʰʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʨʝʛʠʦʥʘ[1]. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʨʘʩʭʦʜʳ ʥʘ ʨʝʢʣʘʤʫ ʚʝʜʫʪ ʢ ʧʦʚʳʰʝʥʠʶ ʟʘʪʨʘʪ 

ʠ ʩʘʤʠ ʧʦ ʩʝʙʝ ʩʥʠʞʘʶʪ ʯʠʩʪʫʶ ʧʨʠʙʳʣʴ, ʚʦʟʥʠʢʘʝʪ ʟʘʜʘʯʘ ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʠʥʥʦʚʘʮʠʠ ʚʝʜʝʥʠʷ ʨʘʩʭʦʜʦʚ ʥʘ 

ʨʝʢʣʘʤʫ[2]. 
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ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʟʘʜʘʯʘ ʦʧʨʝʜʝʣʝʥʠʷ ʫʚʝʣʠʯʝʥʠʷ ʜʦʭʦʜʘ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ 

ʨʝʢʣʘʤʥʦʡ ʢʘʤʧʘʥʠʠ. ʇʦʣʫʯʝʥʘ ʩʚʷʟʴ ʤʝʞʜʫ ʟʘʪʨʘʪʘʤʠ ʥʘ ʨʝʢʣʘʤʫ ʉ ʠ ʦʞʠʜʘʝʤʳʤ ʜʦʭʦʜʦʤ ɼ: 

ʉ = ʂʨɼ0[(ɼ/ɼ0)2 ï (ɼ/ɼ0)] / ʂ (1) ʛʜʝ ɼ0 - ʠʩʭʦʜʥʳʡ ʜʦʭʦʜ ʧʨʝʜʧʨʠʷʪʠʷ;  

ʂʨ - ʢʦʵʬʬʠʮʠʝʥʪ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʟʘʪʨʘʪ ʥʘ ʨʝʢʣʘʤʫ: ʂʨ = 0,5 - ʧʨʝʜʧʨʠʷʪʠʝ ʠʟʚʝʩʪʥʦ ʥʘ ʨʳʥʢʝ 

ʫʩʣʫʛ; ʂʨ = 0,7 - ʧʨʝʜʧʨʠʷʪʠʝ ʥʦʚʦʝ, ʥʝʠʟʚʝʩʪʥʦʝ ʨʳʥʢʫ;  

ʂ - ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ: ʂ<1 - ʧʨʝʜʧʨʠʷʪʠʝ ʥʝʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʝ, 

ʂ>1 - ʧʨʝʜʧʨʠʷʪʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʝ (ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ ʦʮʝʥʠʚʘʝʪʩʷ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʛʣʘʚʥʳʤʠ ʢʦʥʢʫʨʝʥʪʘʤʠ; ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʘ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʧʨʠʥʮʠʧʘʭ ʢʚʘʣʠʤʝʪʨʠʠ [2]).  

ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ʀʩʭʦʜʥʘʷ ʯʠʩʪʘʷ ʧʨʠʙʳʣʴ ʇ0 ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʨʘʟʥʦʩʪʴ ʯʠʩʪʦʛʦ ʜʦʭʦʜʘ, 

ʟʘʪʨʘʪ ʠ ʥʘʣʦʛʘ ʥʘ ʧʨʠʙʳʣʴ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʦʨʤʦʡ ˉ2 (1801007) ʙʫʭʛʘʣʪʝʨʩʢʦʡ ʦʪʯʸʪʥʦʩʪʠ ʟʘʧʠʰʝʤ 

ʇ0 = ɼ0(1 ï Ů) + ɼ1 ï ʉ1 ï ʉ2 ï ʉ3 ï Ů1[ɼ0(1 ï Ů) + ɼ1 ï ʉ1 ï ʉ2 ï ʉ3] (2) 

ʛʜʝ Ů - ʩʪʘʚʢʘ ʅɼʉ; ɼ1 - ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʜʦʭʦʜʳ; ʉ1 - ʦʧʝʨʘʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ;  

ʉ2 - ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʨʝʘʣʠʟʦʚʘʥʥʦʡ ʧʨʦʜʫʢʮʠʠ; ʉ3 - ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʘʪʨʘʪʳ; Ů1 - ʩʪʘʚʢʘ ʥʘʣʦʛʘ ʥʘ 

ʧʨʠʙʳʣʴ[11]. 

ʇʨʝʦʙʨʘʟʫʝʤ ʚʳʨʘʞʝʥʠʝ (2) ʚ ʚʠʜ: 

ʇ0 = (1 ï Ů1)ɼ0(1 ï Ů + g ï b ï ʘ) (3) ʛʜʝ g = ɼ1/ɼ0; b = (ʉ1 + ʉ3)/ɼ00; ʘ = ʉ2/ɼ0.  

ʂʦʵʬʬʠʮʠʝʥʪʳ g, b, ʘ ʧʨʠʤʝʤ ʧʦʩʪʦʷʥʥʳʤʠ, ʪʦʛʜʘ ʘʙʩʦʣʶʪʥʳʝ ʟʥʘʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʜʦʭʦʜʦʚ, 

ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ, ʦʧʝʨʘʮʠʦʥʥʳʭ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʙʫʜʫʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳ ʜʦʭʦʜʫ ʦʪ 

ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʮʠʠ, ʯʪʦ ʙʣʠʟʢʦ ʢ ʨʝʘʣʴʥʦʩʪʠ[10]. 

ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʦʪʥʦʰʝʥʠʷ (3) ʟʘʧʠʰʝʤ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʯʠʩʪʦʡ ʧʨʠʙʳʣʠ ʧʦʩʣʝ ʫʚʝʣʠʯʝʥʠʷ 

ʜʦʭʦʜʘ ʧʦʩʣʝ ʨʝʘʣʠʟʘʮʠʠ ʨʝʢʣʘʤʥʦʡ ʢʘʤʧʘʥʠʠ ʩ ʫʯʸʪʦʤ ʟʘʪʨʘʪ ʥʘ ʨʝʢʣʘʤʫ: 

ʇ = (l ï Ů1)ɼ(l ï Ů + g ï b ï a ï C/ɼ) (4) 

ɺʳʨʘʞʝʥʠʷ (3) ʠ (4) ʧʦʟʚʦʣʷʶʪ ʥʘʡʪʠ ʦʪʥʦʰʝʥʠʝ ʯʠʩʪʦʡ ʧʨʠʙʳʣʠ ʜʦ ʠ ʧʦʩʣʝ ʨʝʢʣʘʤʳ: 

ʇ/ʇ0 = ɼ/ɼ0 ï (ʉ/ɼ0) / (1 ï Ů + g ï b ï a) (5) 

ʀʩʧʦʣʴʟʫʷ ʬʦʨʤʫʣʫ (1) ʚ ʚʳʨʘʞʝʥʠʠ (5), ʧʦʣʫʯʠʤ: 

ʇ/ʇ0 = ɼ/ɼ0 - ɺ[(ɼ/ɼ0)2 - (ɼ/ɼ0)] (6) ʛʜʝ ɺ = Kʨ/K(1 ï Ů + g ï b ï a).  

ʉ ʧʦʤʦʱʴʶ ʩʦʦʪʥʦʰʝʥʠʷ (6), ʦʧʨʝʜʝʣʠʚ ʧʨʦʠʟʚʦʜʥʫʶ d(ʇ/ʇ0)/d(ɼ/ɼ0) ʠ ʧʨʠʨʘʚʥʷʚ ʝʸ ʢ ʥʫʣʶ, 

ʥʘʡʜʸʤ ʦʧʪʠʤʘʣʴʥʦʝ ʦʪʥʦʰʝʥʠʝ ʜʦʭʦʜʦʚ, ʧʨʠ ʢʦʪʦʨʦʤ ʯʠʩʪʘʷ ʧʨʠʙʳʣʴ ʧʦʩʣʝ ʨʝʢʣʘʤʳ ʜʦʩʪʠʛʥʝʪ 

ʤʘʢʩʠʤʫʤʘ: 

(ɼ/ɼ0)ʦʧʪ = (1 + ɺ) / 2ɺ (7) 

ʇʦʜʩʪʘʚʣʷʷ ʨʘʚʝʥʩʪʚʦ (7) ʚ ʚʳʨʘʞʝʥʠʝ (6), ʦʧʨʝʜʝʣʠʤ ʤʘʢʩʠʤʘʣʴʥʫʶ ʯʠʩʪʫʶ ʧʨʠʙʳʣʴ ʧʦʩʣʝ 

ʨʝʢʣʘʤʥʦʡ ʢʘʤʧʘʥʠʠ: 

(ʇ/ʇ0)ʤʘʢʩ = (1 + ɺ)2 / 4ɺ (8) 

ʉʦʦʪʥʦʰʝʥʠʝ ʜʦʭʦʜʦʚ (7) ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʨʝʢʣʘʤʫ ʩ ʧʦʤʦʱʴʶ 

ʬʦʨʤʫʣʳ (1): 

(ʉ/ɼ0)ʦʧʪ = ʂʨ(1 ï ɺ2) / 4ʂɺ2 (9) 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʦʧʪʠʤʘʣʴʥʳʭ ʟʘʪʨʘʪʘʭ ʥʘ ʨʝʢʣʘʤʫ (9) ʜʦʩʪʠʛʘʝʪʩʷ ʦʧʪʠʤʘʣʴʥʳʡ ʚʳʠʛʨʳʰ ʚ 

ʜʦʭʦʜʝ (7) ʠ ʤʘʢʩʠʤʘʣʴʥʘʷ ʯʠʩʪʘʷ ʧʨʠʙʳʣʴ (8) ʧʨʝʜʧʨʠʷʪʠʷ ʧʦʩʣʝ ʨʝʢʣʘʤʥʦʡ ʢʘʤʧʘʥʠʠ[9].  

ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʣʫʯʝʥʥʳʭ ʚʳʨʘʞʝʥʠʡ ʥʘʡʜʸʤ ʦʪʥʦʰʝʥʠʝ ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʪʦʡ ʧʨʠʙʳʣʠ ʢ 

ʨʝʢʣʘʤʥʳʤ ʟʘʪʨʘʪʘʤ: 

ȹʇʤʘʢʩ/ʉʦʧʪ = (ʇʤʘʢʩ ï ʇ0) / ʉʦʧʪ = (1 ï Ů1)(1 ï ɺ)/(1 + ɺ) (10) 

ʉʦʦʪʥʦʰʝʥʠʷ (7)-(10) ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʟʥʘʯʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ɺ ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 1, ʪʘʢ ʢʘʢ ʧʨʠ ɺ 

= 1 ʦʪʩʫʪʩʪʚʫʶʪ ʫʚʝʣʠʯʝʥʠʝ ʜʦʭʦʜʘ, ʯʠʩʪʦʡ ʧʨʠʙʳʣʠ ʠ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʨʝʢʣʘʤʥʦʡ 

ʢʘʤʧʘʥʠʠ (ʉʦʧʪ = 0).  

ʆʧʨʝʜʝʣʠʤ ʫʩʣʦʚʠʷ ʚʳʧʦʣʥʝʥʠʷ ʪʨʝʙʦʚʘʥʠʷ ɺ<1. ʀʟ ʚʳʨʘʞʝʥʠʷ ʜʣʷ ʢʦʤʧʣʝʢʩʘ ɺ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʠ Ů = 0,17 ʜʣʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ (ʂ = 1), ʠʟʚʝʩʪʥʦʛʦ ʥʘ ʨʳʥʢʝ ʫʩʣʫʛ (ʂ = 

0,5): 

b + ʘ - g < 0,33 

ʋʚʝʣʠʯʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ɺ ʧʨʦʠʩʭʦʜʠʪ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʦʪʥʦʰʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʂʨ/ʂ,  



ʄɽɾɼʋʅɸʈʆɼʅʓʁ ʅɸʋʏʅʓʁ ɾʋʈʅɸʃ çʀʅʅʆɺɸʎʀʆʅʅɸʗ ʅɸʋʂɸè ˉ9/2016 ISSN 2410-6070 

 
126 

 

ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʥʠʞʝʥʠʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ (ʂ<1). ʉʥʠʞʘʝʪʩʷ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʢʣʘʤʳ[8]. ʇʦʵʪʦʤʫ ʚʤʝʩʪʦ ʨʝʢʣʘʤʥʦʡ ʢʘʤʧʘʥʠʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ 

ʧʨʦʜʫʢʮʠʠ ʠ ʫʩʣʫʛ. ʇʨʠ ʫʤʝʥʴʰʝʥʠʠ ʦʪʥʦʰʝʥʠʷ ʂʨ/ʂ (ʧʦʚʳʰʝʥʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ) 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʢʣʘʤʳ ʚʦʟʨʘʩʪʘʝʪ, ʚʤʝʩʪʝ ʩ ʪʝʤ ʨʘʩʪʫʪ ʨʘʩʭʦʜʳ ʥʘ ʨʝʢʣʘʤʫ. ʆʜʥʘʢʦ ʦʧʳʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʜʘʞʝ ʦʯʝʥʴ ʠʟʚʝʩʪʥʳʝ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʝ ʢʦʤʧʘʥʠʠ ʥʫʞʜʘʶʪʩʷ ʚ ʧʦʩʪʦʷʥʥʦʡ ʨʝʢʣʘʤʝ [3]. ʊʘʢ 

ʠʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʩʚʦʸ ʚʨʝʤʷ ʬʠʨʤʘ çʂʦʢʘ-ʂʦʣʘè ʨʝʰʠʣʘ ʫʤʝʥʴʰʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʨʝʢʣʘʤʫ, ʠ ʵʪʦ ʯʝʨʝʟ 

ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʩʥʠʟʠʣʦ ʜʦʭʦʜʳ ʬʠʨʤʳ, ʪʘʢ ʢʘʢ ʥʦʚʦʝ ʧʦʢʦʣʝʥʠʝ ʤʦʣʦʜʸʞʠ ʫʞʝ ʥʝ ʠʤʝʣʦ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʬʠʨʤʝ[7]. 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʦʚ ʧʦ ʬʦʨʤʫʣʘʤ (7)-(10) ʧʨʠ Ů = 0,17; Ů1 = 0,25; ʂʨ = 0,5; ʂ = 1. 

ʊʘʙʣʠʮʘ 1 

ʈʘʩʯʸʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʨʝʢʣʘʤʥʦʡ ʢʘʤʧʘʥʠʠ 

ɺ (ɼ/ɼ0)ʦʧʪ (ʇ/ʇ0)ʤʘʢʩ (ʉ/ɼ0)ʦʧʪ ȹʇʤʘʢʩ/ʉʦʧʪ 

0,4   1,23   0,32 

0,6 1,33 1,07   0,19 

0,8 1,13 1,01   0,08 

 

ʀʟ ʪʘʙʣʠʮʳ 1 ʩʣʝʜʫʝʪ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ɺ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʢʣʘʤʳ ʨʝʟʢʦ 

ʫʤʝʥʴʰʘʝʪʩʷ ʧʨʠ ʦʧʪʠʤʘʣʴʥʳʭ ʟʘʪʨʘʪʘʭ ʥʘ ʨʝʢʣʘʤʫ, ʩʦʩʪʘʚʣʷʶʱʠʭ 0,07-0,66 ʦʪ ʠʩʭʦʜʥʦʛʦ ʜʦʭʦʜʘ 

ʧʨʝʜʧʨʠʷʪʠʷ. ʇʨʠ ʵʪʦʤ ʤʦʞʥʦ ʦʞʠʜʘʪʴ ʫʚʝʣʠʯʝʥʠʷ ʜʦʭʦʜʘ ʥʘ 13-75% ʠ ʯʠʩʪʦʡ ʧʨʠʙʳʣʠ ʥʘ 1-23%[5].  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦ ʬʦʨʤʫʣʘʤ (1) ʠ (5) ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʚʳʠʛʨʳʰ ʚ ʜʦʭʦʜʝ ʠ ʚ ʯʠʩʪʦʡ ʧʨʠʙʳʣʠ 

ʧʨʠ ʚʳʜʝʣʝʥʥʦʤ ʧʨʝʜʧʨʠʷʪʠʝʤ ʨʘʩʭʦʜʝ ʥʘ ʨʝʢʣʘʤʫ ʉ[6]. ʇʫʩʪʴ ʚʳʜʝʣʝʥʦ ʥʘ ʨʝʢʣʘʤʫ 10% ʦʪ ʜʦʭʦʜʘ (ʉ/ɼ0) 

= 0,1. ʇʨʠ ʂʨ = 0,5 ʠ ʂ = 1 ʧʦ ʬʦʨʤʫʣʝ (1) ʥʘʡʜʸʤ ʚʳʠʛʨʳʰ ʚ ʜʦʭʦʜʝ ʧʦʩʣʝ ʨʝʢʣʘʤʥʦʡ ʢʘʤʧʘʥʠʠ ɼ/ɼ0 = 

1,17, ʘ ʧʦ ʬʦʨʤʫʣʝ (5), ʧʨʠ Ů = 0,17ʘ = 0,15, (g ï b) = 0, ʥʘʡʜʸʤ ʚʳʠʛʨʳʰ ʚ ʯʠʩʪʦʡ ʧʨʠʙʳʣʠ: ʇ/ʇ0 = 1,02. 

ɽʩʣʠ ʤʦʞʥʦ ʧʨʠʥʷʪʴ, ʯʪʦ ʧʦʩʣʝ ʨʝʢʣʘʤʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʜʦʭʦʜ, ʦʧʝʨʘʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʟʘʪʨʘʪʳ ʥʝ ʠʟʤʝʥʷʪʩʷ, ʪʦ ʧʦ ʧʨʠʥʷʪʳʤ ʨʘʩʭʦʜʘʤ ʥʘ ʨʝʢʣʘʤʫ ʉ, ʦʧʨʝʜʝʣʠʚ ʧʦ ʬʦʨʤʫʣʝ (1) ʜʦʭʦʜ ʧʦʩʣʝ 

ʨʝʢʣʘʤʳ ɼ ʠ ʥʘʡʜʷ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʜʫʢʮʠʠ ʉ2' = ʉ2ɼ/ɼ0, ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʯʠʩʪʫʶ ʧʨʠʙʳʣʴ, ʠʩʧʦʣʴʟʫʷ 

ʬʦʨʤʫ ˉ2 ʙʫʭʛʘʣʪʝʨʩʢʦʡ ʦʪʯʸʪʥʦʩʪʠ, ʚʢʣʶʯʠʚ ʨʘʩʭʦʜʳ ʥʘ ʨʝʢʣʘʤʫ ʦʪʜʝʣʴʥʦʡ ʩʪʨʦʢʦʡ[11,12]. 1. ʇʦʣʫʯʝʥʳ 

ʩʦʦʪʥʦʰʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʧʨʝʜʝʣʠʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʨʝʢʣʘʤʫ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ ʜʦʩʪʠʛʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʳʡ ʚʳʠʛʨʳʰ ʚ ʯʠʩʪʦʡ ʧʨʠʙʳʣʠ[3]. 2. ʇʨʠ ʧʨʠʥʷʪʳʭ 

ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʟʘʪʨʘʪ ʥʘ ʨʝʢʣʘʤʫ ʤʦʞʥʦ ʥʘʡʪʠ ʦʞʠʜʘʝʤʫʶ ʯʠʩʪʫʶ ʧʨʠʙʳʣʴ ʦʪ 

ʨʝʢʣʘʤʳ, ʠʩʧʦʣʴʟʫʷ ʧʨʠʚʝʜʝʥʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʠʣʠ ʧʨʦʚʝʜʷ ʨʘʩʯʸʪʳ ʧʦ ʬʦʨʤʝ ˉ2 ʙʫʭʛʘʣʪʝʨʩʢʦʡ 

ʦʪʯʸʪʥʦʩʪʠ, ʝʩʣʠ ʤʦʞʥʦ ʧʨʠʥʷʪʴ, ʯʪʦ ʧʦʩʣʝ ʨʝʢʣʘʤʥʦʡ ʢʘʤʧʘʥʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʜʦʭʦʜ, ʦʧʝʨʘʮʠʦʥʥʳʝ ʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʥʝ ʠʟʤʝʥʷʶʪʩʷ[4,12]. 

 ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɻʣʘʜʠʣʠʥ ɸ.ɺ. ʈʘʟʚʠʪʠʝ ʧʣʦʜʦʦʚʦʱʥʦʛʦ ʧʦʜʢʦʤʧʣʝʢʩʘ ʘʧʢ ʚ ʫʩʣʦʚʠʷʭ ʤʥʦʛʦʫʢʣʘʜʥʦʩʪʠ ʘʛʨʘʨʥʦʛʦ 

ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ. ɸʚʪʦʨʝʬʝʨʘʪ ʜʠʩʩʝʨʪʘʮʠʠ ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ ʜʦʢʪʦʨʘ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ / 

ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʵʢʦʥʦʤʠʢʠ, ʪʨʫʜʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ. 

ʄʦʩʢʚʘ, 1996. 

2. ɻʣʘʜʠʣʠʥ ɸ.ɺ., ʊʦʨʦʧʮʝʚ ɽ.ʃ., ɻʫʨʥʦʚʠʯ ʊ.ɻ. ʏʠʩʣʝʥʥʳʡ ʘʥʘʣʠʟ ʚʳʩʦʢʦʨʘʟʤʝʨʥʳʭ ʤʦʜʝʣʝʡ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʠʥʘʤʠʢʠ. ɺʦʧʨʦʩʳ ʩʪʘʪʠʩʪʠʢʠ. 1998. ˉ 8. ʉ. 32. 

3. ɸʣʝʢʩʘʥʜʨʦʚ ɸ.ɺ., ɻʣʘʜʠʣʠʥ ɸ.ɺ., ɹʠʥʘʪʦʚ ʖ.ɻ. ʇʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʝ ʩʪʨʫʢʪʫʨʳ ʘʧʢ ʚ ʫʩʣʦʚʠʷʭ 

ʨʳʥʢʘ. ʉʪʘʚʨʦʧʦʣʴ, 2005. 
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ʋɼʂ 330.1 

ɺ.ʂ. ɽʛʦʨʦʚ 

ʠʥʞʝʥʝʨ,  

 ɻʋʇ ʊʕʂ ʉʇʙ 

ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ʄɸʈʂɽʊʀʅɻʆɺʆ-ʃʆɻʀʉʊʀʏɽʉʂʀʁ ʇʆɼʍʆɼ ɺ ʉʆɺʈɽʄɽʅʅʆʁ ʕʂʆʅʆʄʀʂɽ  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʬʘʢʪʳ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʝ ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʤʘʨʢʝʪʠʥʛʘ, 

ʣʦʛʠʩʪʠʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʮʝʧʷʤʠ ʧʦʩʪʘʚʦʢ ʚ ʠʥʪʝʨʝʩʘʭ ʵʢʦʥʦʤʠʢʠ ʈʦʩʩʠʠ, ʨʘʩʢʨʳʚʘʶʪʩʷ ʩʦʩʪʘʚʥʳʝ ʯʘʩʪʠ 

ʚʦʧʣʦʱʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʢʦʥʮʝʧʮʠʠ ʩʢʚʦʟʥʦʛʦ ʥʝʧʨʝʨʳʚʥʦʛʦ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ "ʜʝʨʝʚʦ ʟʥʘʥʠʡ ʩʦʚʨʝʤʝʥʥʳʭ ʤʘʨʢʝʪʠʥʛʘ, ʣʦʛʠʩʪʠʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʮʝʧʷʤʠ 

ʧʦʩʪʘʚʦʢ". ɼʝʣʘʝʪʩʷ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʜʘʥʥʘʷ ʢʦʥʮʝʧʮʠʷ, ʣʝʞʘʱʘʷ ʚ ʦʩʥʦʚʝ ʤʘʨʢʝʪʠʥʛʦʚʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ 

ʧʦʜʭʦʜʘ, ʠʤʝʝʪ ʥʝ ʪʦʣʴʢʦ ʤʝʪʦʜʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʚ ʩʬʝʨʝ ʦʩʚʦʝʥʠʷ ʢʨʘʝʫʛʦʣʴʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʜʠʩʮʠʧʣʠʥ, ʥʦ ʠ ʦʙʣʘʜʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʤ ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʚ ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ 

ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʄʘʨʢʝʪʠʥʛ, ʣʦʛʠʩʪʠʢʘ, ʫʧʨʘʚʣʝʥʠʝ ʮʝʧʷʤʠ ʧʦʩʪʘʚʦʢ, ʠʥʪʝʨʘʢʪʠʚʥʦʝ ʦʙʫʯʝʥʠʝ,  

ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʨʝʢʣʘʤʘ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ.  

 

ʆʪʝʯʝʩʪʚʝʥʥʘʷ ʧʨʘʢʪʠʢʘ ʠʟʫʯʝʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ ʚ ʨʝʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʝ ʤʘʨʢʝʪʠʥʛʘ, ʣʦʛʠʩʪʠʢʠ ʠ 

ʫʧʨʘʚʣʝʥʠʷ ʮʝʧʷʤʠ ʧʦʩʪʘʚʦʢ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʡ ʠʟʦʣʠʨʦʚʘʥʥʦʩʪʴʶ ʵʪʠʭ ʜʠʩʮʠʧʣʠʥ. ʅʘʧʨʠʤʝʨ, 

ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʦʪʩʫʪʩʪʚʫʶʪ ʨʝʛʫʣʷʨʥʳʝ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʝ ʢʦʥʬʝʨʝʥʮʠʠ, ʛʜʝ ʥʘ ʰʠʨʦʢʦʡ ʦʩʥʦʚʝ 

ʚʩʪʨʝʯʘʶʪʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʥʘʫʢ ʠ ʚʝʜʫʪ ʩʦʜʝʨʞʘʪʝʣʴʥʳʝ ʜʠʩʢʫʩʩʠʠ ʦ ʪʦʤ, ʢʘʢ ʥʘʠʙʦʣʝʝ 

ʧʣʦʜʦʪʚʦʨʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʤʘʨʢʝʪʠʥʛʘ, ʣʦʛʠʩʪʠʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ʮʝʧʷʤʠ ʧʦʩʪʘʚʦʢ ʚ ʠʥʪʝʨʝʩʘʭ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʈʦʩʩʠʠ. ʂ ʩʦʞʘʣʝʥʠʶ, ʠʩʢʣʶʯʝʥʠʝʤ ʷʚʣʷʶʪʩʷ ʩʧʝʮʠʘʣʠʩʪʳ, 

ʷʨʢʦ ʧʨʦʷʚʠʚʰʠʝ ʩʝʙʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚ ʵʪʠʭ ʥʘʫʢʘʭ, ʧʦʵʪʦʤʫ ʟʘʩʣʫʞʠʚʘʝʪ ʦʪʜʝʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʜʚʫʭ ʨʦʩʩʠʡʩʢʠʭ ʫʯʝʥʳʭ ʠ ʧʨʘʢʪʠʢʦʚ ɻʨʠʛʦʨʴʝʚʘ ʄ.ʅ. ʠ ʋʚʘʨʦʚʘ ʉ.ɸ. 

ʈʝʘʣʠʟʫʷ ʠʥʥʦʚʘʮʠʦʥʥʫʶ ʢʦʥʮʝʧʮʠʶ [1] ʩʢʚʦʟʥʦʛʦ ʥʝʧʨʝʨʳʚʥʦʛʦ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʥʘʫʢʠ "ʜʝʨʝʚʦ ʟʥʘʥʠʡ ʩʦʚʨʝʤʝʥʥʳʭ ʤʘʨʢʝʪʠʥʛʘ, ʣʦʛʠʩʪʠʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ʮʝʧʷʤʠ ʧʦʩʪʘʚʦʢ", ʜʘʣʝʝ ʂʦʥʮʝʧʮʠʶ, ʦʥʠ ʩʦʟʜʘʣʠ ʢʦʤʧʣʝʢʩ ʫʯʝʙʥʠʢʦʚ ʠ ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʡ, 

ʚʟʘʠʤʦʫʚʷʟʘʥʥʳʭ ʧʦ ʪʝʨʤʠʥʦʣʦʛʠʠ ʠ ʠʩʧʦʣʴʟʫʝʤʳʤ ʤʝʪʦʜʠʢʘʤ. 

ʄʘʨʢʝʪʠʥʛʦʚʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʢʦʥʮʝʧʮʠʠ ʨʘʩʢʨʳʪʘ ʚ ʩʝʨʠʠ ʧʦʩʪʦʷʥʥʦ ʩʦʚʝʨʰʝʥʩʪʚʫʝʤʳʭ ʫʯʝʙʥʠʢʦʚ 

ʠʟʜʘʪʝʣʴʩʪʚʘ çʖʨʘʡʪè [2, 3, 4, 5], ʦʩʥʦʚʫ ʢʦʪʦʨʳʤ ʧʦʣʦʞʠʣʦ ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ [6], ʚʳʧʫʱʝʥʥʦʝ ʚ 2006 ʛʦʜʫ 

ʚ ʠʟʜʘʪʝʣʴʩʪʚʝ ɻʘʨʜʘʨʠʢʠ. ɺ ʧʝʨʝʯʠʩʣʝʥʥʦʤ ʨʷʜʫ ʦʩʦʙʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʨʘʙʦʪʳ [4, 5], ʦʩʥʘʱʝʥʥʳʝ 

ʨʘʟʚʝʨʥʫʪʳʤ ʩʧʨʘʚʦʯʥʳʤ ʘʧʧʘʨʘʪʦʤ, ʢʦʪʦʨʳʝ, ʧʦ ʩʫʪʠ, ʷʚʣʷʶʪʩʷ ʥʘʩʪʦʷʱʠʤʠ ʵʥʮʠʢʣʦʧʝʜʠʷʤʠ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʘʨʢʝʪʠʥʛʘ. 

ʉʝʛʦʜʥʷ ʧʨʘʢʪʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʦʙʣʘʩʪʠ ʤʘʨʢʝʪʠʥʛʘ ʦʧʠʨʘʝʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ. ɺ ʨʘʤʢʘʭ ʫʧʦʤʷʥʫʪʦʡ ʢʦʥʮʝʧʮʠʠ ʚʧʝʨʚʳʝ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʜʣʷ 

ʧʦʜʛʦʪʦʚʢʠ ʤʘʨʢʝʪʦʣʦʛʦʚ ʚ 2004 ʛʦʜʫ ʙʳʣʦ ʦʧʫʙʣʠʢʦʚʘʥʦ ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ ʜʣʷ ʚʫʟʦʚ ʧʦ ʵʪʦʤʫ ʚʦʧʨʦʩʫ [7], 

ʚ ʢʦʪʦʨʦʤ ʚʦʧʣʦʪʠʣʠʩʴ ʧʨʘʢʪʠʯʝʩʢʠʝ ʥʘʨʘʙʦʪʢʠ ʧʦ ʦʙʫʯʝʥʠʶ ʚʳʙʦʨʫ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʤʘʨʢʝʪʠʥʛʦʚʳʭ 

ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʥʘʰʝʜʰʠʝ ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ ʚ ʤʝʪʦʜʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʘʭ [8, 9, 10]. ʇʨʠʤʝʨʦʤ 

ʘʜʘʧʪʘʮʠʠ ʧʦʩʦʙʠʷ [7] ʜʣʷ ʦʙʫʯʝʥʠʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ, ʧʦʣʫʯʘʚʰʠʭ ʵʢʦʥʦʤʠʯʝʩʢʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʚʪʦʨʦʛʦ ʚʳʩʰʝʛʦ, ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʨʘʙʦʪʘ [11], ʚʳʰʝʜʰʘʷ ʚ 2005 ʛʦʜʫ ʠ 

ʚʧʦʩʣʝʜʩʪʚʠʠ ʤʥʦʛʦʢʨʘʪʥʦ ʧʝʨʝʠʟʜʘʚʘʚʰʘʷʩʷ [?]. 

ʄʝʪʦʜʠʯʝʩʢʫʶ ʧʦʜʜʝʨʞʢʫ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʂʦʥʮʝʧʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪ ʩʝʨʠʷ ʦʜʥʦʪʦʤʥʳʭ  
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ʫʯʝʙʥʠʢʦʚ [12, 13, 14] ʠ ʩʦʟʜʘʥʥʳʡ ʚ ʠʭ ʨʘʟʚʠʪʠʝ ʜʚʫʭʪʦʤʥʠʢ [15, 16], ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʥʘ ʧʦʜʛʦʪʦʚʢʫ 

ʤʘʛʠʩʪʨʦʚ. ʆʩʥʦʚʦʡ ʜʣʷ ʠʭ ʩʦʟʜʘʥʠʷ ʧʦʩʣʫʞʠʣʠ ʚʳʧʫʱʝʥʥʳʝ ʠʟʜʘʪʝʣʴʩʪʚʦʤ ɻʘʨʜʘʨʠʢʠ ʚ 2005 ʠ 2007 ʛʦʜʘʭ 

ʫʯʝʙʥʳʝ ʧʦʩʦʙʠʷ [17, 18]. ʆʪʜʘʚʘʷ ʜʦʣʞʥʦʝ ʫʩʠʣʠʷʤ ʘʚʪʦʨʦʚ, ʩʣʝʜʫʝʪ ʫʢʘʟʘʪʴ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʚ ʜʚʫʭʪʦʤʥʠʢʝ 

ʨʘʟʚʠʪʦʛʦ ʩʧʨʘʚʦʯʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʯʪʦ ʩʥʠʞʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʪʦʛʦ ʫʯʝʙʥʠʢʘ. 

ɼʣʷ ʧʦʜʛʦʪʦʚʢʠ ʙʘʢʘʣʘʚʨʦʚ ʘʚʪʦʨʳ ʂʦʥʮʝʧʮʠʠ ʥʘʧʠʩʘʣʠ ʨʝʢʦʤʝʥʜʦʚʘʥʥʫʶ ʋʄʆ ʩʝʨʠʶ ʫʯʝʙʥʠʢʦʚ 

[19, 20, 21, 22, 23]. ʀʭ ʫʜʘʯʥʦʡ ʤʝʪʦʜʠʯʝʩʢʦʡ ʥʘʭʦʜʢʦʡ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʢʨʘʪʢʠʡ ʢʫʨʩ ʣʝʢʮʠʡ [24], ʢʦʪʦʨʳʡ 

ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʝʨʝʠʟʜʘʚʘʣʩʷ, ʥʘʧʨʠʤʝʨ, [25, 26]. 

ʀʜʷ ʚ ʥʦʛʫ ʩʦ ʚʨʝʤʝʥʝʤ, ʘʚʪʦʨʳ ʂʦʥʮʝʧʮʠʠ ʩʫʤʝʣʠ ʚʥʝʜʨʠʪʴ ʝʝ ʠʜʝʦʣʦʛʠʶ ʚ ʩʝʨʠʶ ʫʯʝʙʥʦ-

ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʦʩʦʙʠʡ [27, 28, 29, 30, 31], ʢʘʩʘʶʱʠʭʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʘ ʪʘʢʞʝ ʠʟʦʙʨʝʪʝʥʠʡ 

[32, 33, 34, 35, 36, 37] ʪʦʡ ʞʝ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ. 

ɺ ʥʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʘʷ ʩʨʝʜʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʦʩʥʦʚʘ 

ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʣʦʛʠʩʪʠʢʠ [38]. ʐʠʨʦʢʦʝ ʧʦʥʠʤʘʥʠʝ ʂʦʥʮʝʧʮʠʠ ʷʚʣʷʝʪʩʷ ʚʥʫʪʨʝʥʥʠʤ 

ʨʝʟʝʨʚʦʤ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʤʝʛʘʧʦʣʠʩʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ, ʪʘʢʠʭ, ʢʘʢ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛ [39, 40, 41], ʦʩʥʦʚʦʡ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʙʠʟʥʝʩ-ʘʢʪʠʚʥʦʩʪʠ [42]. 

ɺʦʟʤʦʞʥʦʩʪʠ ʂʦʥʮʝʧʮʠʠ ʥʘʰʣʠ ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʨʝʢʣʘʤʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʝʝ 

ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʤʝʛʘʧʦʣʠʩʘʤ ʙʳʣ ʨʘʩʢʨʳʪ ʚ [43, 44], ʩʦʚʨʝʤʝʥʥʳʡ ʧʦʜʭʦʜ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʨʝʜʩʪʚ ʥʘʨʫʞʥʦʡ ʨʝʢʣʘʤʳ ï ʚ [45]. 

ʇʨʠʤʝʨʘʤʠ ʨʝʘʣʠʟʘʮʠʠ ʂʦʥʮʝʧʮʠʠ ʚ ʦʙʣʘʩʪʠ ʨʝʢʣʘʤʳ ʤʦʛʫʪ ʧʦʩʣʫʞʠʪʴ ʠʟʦʙʨʝʪʝʥʠʷ, ʦʪ ʧʨʦʩʪʝʡʰʠʭ, 

ʥʘʧʨʠʤʝʨ, [46], ʜʦ ʩʣʦʞʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ [47, 47, 48, 49, 50, 51, 52], ʚ ʢʦʪʦʨʳʭ ʥʘʰʣʠ 

ʧʨʠʤʝʥʝʥʠʝ ʩʧʫʪʥʠʢʦʚʳʝ ʈʅʉ, ʦʧʠʩʘʥʥʳʝ ʚ [53, 54, 55]. 
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Annotation 

This article deals with the problems of training of state and municipal personnel of the Rostov region. On the 

basis of the research the author proposes activities aimed at improving the structure of the staff of the municipal 

employees of the Rostov region. 

Keywords 

Human resource management, local government, municipal employees, personnel structure. 

 

Currently, the staff of municipal employees of the Russian Federation becomes a major strategic success 

factor held in the country during the period of social, political and economic transformation. 

The high level of competitiveness of the modern municipal employee is determined by its professional 

competence, high level of training, management and professional culture, psychological stability, responsibility, 

discipline, morality, ability to work in stable and emergency situations. However, so far a common approach to the 

process of preparation of the state and municipal personnel has not been developed. Especially we have serious 

situation with the preparation of municipal employees [1, p. 154]. New Russian Institute of Local Self-Government 

demanded new level of knowledge and skills from municipal employees.  

But so far the preparation of municipal employees is conducted on the basis of outdated programs that do not 

take into account the specific differences between the local authorities, such as an institution of direct democracy, 

the power of the state. Analyzing the situation we can see that the municipal training programs are not based on the 

real needs of municipalities and often provide formal education, having a negligible value. 

So we need serious improvement of scientific and methodological support of the educational and training 

process of teaching staff for municipal education system. We have not solved the problem of creating a unified 

state system of licensing of educational activities in the field of training of municipal employees, and establishing 

uniform requirements to the level of training to evaluating municipal employees in accordance with federal and 

regional laws "On Community Service" in the replacement of posts of municipal service, being result the lack of 

professionalism of making management solutions [2, p.37]. 

The bodies of state power of subjects of the Russian Federation and local governments have been trying to 

solve the problem of training municipal employees, by organizing various types of training courses and training 

municipal employees, on the basis of training centers and secondary schools in the territory of the Russian 

Federation. However, the lack of unified system of training, education content isolation from the real practice of 

municipal management and low qualification of most of the teachers do not allow us to hope for a quick solution of 

this critical national problem without serious public intervention.  

Thus, the effectiveness of local government largely depends on how smoothly and professionally the 

administrative apparatus will run. To achieving this objective a paramount proper legal regulation of municipal 
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service is to be established, with a clear definition of the legal status of a municipal employee [3, p.52]. The need of 

such special regulation is explained by the organizational separation of local self-government in exercising public 

power, as well as the characteristics of municipal employees working in comparison with the actual labor relations.  

Therefore, the development of measures aimed at improving the structure of the staff of the municipal 

employees should be carried out by training municipal employees to reduce the proportion of working elderly 

people. 

In modern conditions the principles of personnel policy in the system of state and municipal government 

should be completely oriented to the professionalism and responsibility of state and municipal employees, and 

while personnel policy should include the system of motivation and mechanisms of social protection of personnel. 

It is a mistake to reduce the staff of public and municipal services on the basis of an election and replacement. 

Human Resource Management, as one of the main goals of the state personnel policy should include a 

versatile set of activities (organizational, economic, educational, social and psychological) at different stages of 

human resources activities, from the formation of the reserve staff for the positions to promote the effective 

employees work professional promotion and dismissal [4, p.198]. Unfortunately, the data show that the personnel 

who work in the government and municipal education authorities demonstrate low quality. The choice of personnel 

is carried out as a long term outdated technology, which does not take into account the moral and psychological 

aspects of the person, work with the talent people and does not provide the conditions necessary for effective 

"reproductive" human resource capacity of the state and municipal service, as assessment of staff has basically a 

low level of formal & methodical support of personnel work. 

 In this context, today we need actively work to improve personal oriented technologies at all levels of 

government and the state and municipal service. Optimization of this process, in our view will contribute to the 

generalization of positive experience in personnel work in state and municipal authorities and the organization of 

various forms of ownership organs.  

In the future, with the development of science and technology content and working conditions this work will 

become more important than material interest [5, p. 274]. The most important aspect is the preparation and 

continuous training of personnel. It is a growing effective relevance of management training at all levels. 

This is important not only for public authorities, but also for the local government, especially in the period of 

forming, when there are a lot of difficulties and challenges in the bodies. 

After analyzing the staffing structure of local self-government body, we can conclude that we need to solve 

the following problems: 

1) insufficient level of basic education of employees; 

2) a high level of elderly workers; 

3) low rate of unemployed workers; 

4) insufficient level of qualification of employees. 

To solve these problems, we must first change the personnel policy as in accordance to its nature, it refers to 

the passive type, that is easily reduced by the elimination of the negative consequences of staff problems. 

Having mentioned the economic, marketing, organizational and administrative (managerial or 

administrative) areas to improve staff structures it is necessary to carry out the following activities:  

1. to give certification to employees in local government.  

2. Raise the qualification of employees with the help of seminars and retraining courses, which would reduce 

the loss of working time.  

3. To equip professionals with computers with free internet access. 

4. Introduce a system of service and professional advancement of employees, providing career development 

of employees, staff turnover, by moving them to higher positions. 

5. Optimize the system of selection of personnel structure. 

Marketing direction can be offered ï certification system of hiring municipal employees.  

Certification of municipal employees - is produced by the prescribed manner of testing the qualification and 

professional qualities of municipal employees, their training and compliance by periodic assessment of knowledge, 

experience, skills, results, activities and the ability to perform specific functions of the municipal service for  
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displaced post [7, p.375]. 

Certification is carried out once in every three years. 

The lists of municipal employees, subject to certification should contain the following information:  

- Surname, name and patronymic of the municipal employee;  

- The name of the replaced municipal office; 

 - The date of receipt at the municipal service;  

- The date of appointment to the municipal office of substitutable; 

- Existing qualification rank, date of its assignment. 

As a rule, first of all the heads of units are certified institutions, organizations, companies, and then 

subordinate workers. Certification Commission members are held on a common basis. 

Heads of institutions, organizations, companies are certified in the commissions, organized by parent bodies 

as subordinate. 

For the certification for each municipal employee, subject to certification, prepare the following documents: 

- A certification sheet the previous certification;  

- Review (utility or feature). 

Of course, the Regulations on the certification for municipal employees for local government means 

measures achieving certain results, but these activities are designed for the future and are only part of the personnel 

policy of the municipal service. Therefore, when considering the economic and social efficiency of this Regulation 

should take into account the impact of other measures and the personnel policy of the municipal service. Hence the 

conclusion may be that the assessment of the situation should be comprehensive. 

The decision of personnel problems of municipal service is impossible without substantial funding. This 

problem can be solved by the combination of efforts both on the part of local budgets, and the federal and regional 

budgets. Increased funding is to improve the personnel structure of the municipal service of the budgets of all 

levels and it must be accompanied by a transformation of the situation in the real mechanism of action, capable of 

leading the staff of municipal service to a higher quality level. 

In the direction of training should be done. 

Further training is necessary to ensure the growth of professional skills of workers, increase their knowledge, 

improving the skills and abilities to perform more complex work.  

Further training is possible through:  

- The direction of employees on training courses; 

 - Obtaining additional education in higher and secondary special educational institutions;  

- The exchange courses of knowledge and experience. 

Upgrading the skills of staff will contribute to the following:  

1. To direct employees on training courses in specialized training centers. 

2. Organize a special company which will carry out practical work with staff to improve their employment 

potential. Retraining of workers is one of the main factors to improve the management personnel of the enterprise. 

The total increase in the test indicator contributes not only to save the number of employees, but also for a 

significant increase in productivity [8, p. 74]. This is an intensive development of production factor, which in turn 

contributes to not only to improve employment rates, but also the economic potential of the enterprise. 

According to the information direction we have:  

- Equipping professionals with computers with free Internet access 

The local authorities, has the following software resources:  

- Microsoft Word 2003 text editor; 

- Microsoft Paint for Windows 2003;  

- Microsoft Excel 2003; 

 - Microsoft Internet Explorer 3.0;  

- Editing software Adobe Photoshop 5.0. 

It was also revealed that the municipal institutions has not necessary number of jobs with access to the 

Internet network, which would provide a link between departments, a quick search of necessary information and 



ʄɽɾɼʋʅɸʈʆɼʅʓʁ ʅɸʋʏʅʓʁ ɾʋʈʅɸʃ çʀʅʅʆɺɸʎʀʆʅʅɸʗ ʅɸʋʂɸè ˉ9/2016 ISSN 2410-6070 

 
134 

 

which can be used to transfer the documents to the correct department using e-mail, which will allow do not waste 

time on crossings, passages and not to distract the head, their employees visits. It also allows to track the movement 

of documents, while, at the same time, it will significantly reduce the loss of working time and reduce paperwork. 

Gradually, we can use electronic documents, which increases efficiency and does not allow the loss of important 

documents. 

According to management direction: 

- the next problem is Optimization of the system of selection of employees 

The process of selection of employees in the municipal service is very time-consuming. Human Resources 

base having the opportunity to a primary selection of candidates. Then those candidates are supposed to be sent for 

an interview with the head of department. Then the head of division, "assigns" a suitable candidate for an interview 

with immediate supervisor, and so on. 

Conclusion. Thus, the above-mentioned activities, allow local governments to increase the efficiency of 

human resource management and improve efficiency, which will contribute to the economic growth of activity of 

the municipality of the Rostov region. Implementation of municipal personnel policy carried out in several ways, 

but the main goal always remains the formation of the human resources potential, which in the professional and 

business relationships to allow for an effective functioning and development of local authorities. 

In general, the work proves the need for a scientific approach to the formation of the system of modern 

management practices, staffing organizations, particularly municipal. This demonstrates the importance of this 

work and suggests that modern human resource management methods, the system of staffing the organization 

needs to be further, more profound consideration of more serious attention to her Russian leaders and practitioners. 
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ʇʆʅʗʊʀɽ ʀ ʉʋʑʅʆʉʊʔ ʊʈʋɼʆɺʓʍ ʆʊʅʆʐɽʅʀʁ 

 

ɸʥʥʦʪʘʮʠʷ 

ʊʨʫʜʦʚʳʝ ʦʪʥʦʰʝʥʠʷ ʷʚʣʷʶʪʩʷ ï ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ ʚ 

ʣʶʙʦʡ ʩʬʝʨʝ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʧʝʮʠʘʣʠʩʪʳ ʵʢʦʥʦʤʠʢʠ ʠ ʩʦʮʠʦʣʦʛʠʠ ʫʜʝʣʷʶʪ ʙʦʣʴʰʦʝ 

ʚʥʠʤʘʥʠʝ ʧʨʦʙʣʝʤʘʤ ʠ ʦʩʦʙʝʥʥʦʩʪʷʤ ʪʨʫʜʦʚʳʭ ʦʪʥʦʰʝʥʠʡ, ʪʘʢ ʢʘʢ ʠʭ ʦʧʪʠʤʠʟʘʮʠʷ ʦʙʝʩʧʝʯʠʪ ʜʦʩʪʦʡʥʳʡ  
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ʫʨʦʚʝʥʴ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ, ʢʦʣʣʝʢʪʠʚʘ ʠ ʦʙʱʝʩʪʚʘ ʚ ʮʝʣʦʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʊʨʫʜʦʚʳʝ ʦʪʥʦʰʝʥʠʷ, ʩʦʮʠʘʣʴʥʦ-ʪʨʫʜʦʚʳʝ ʦʪʥʦʰʝʥʠʷ, ʪʨʫʜʦʚʦʡ ʜʦʛʦʚʦʨ. 

 

ʊʨʫʜʦʚʳʝ ʦʪʥʦʰʝʥʠʷ ʷʚʣʷʶʪʩʷ ï ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ ʚ 

ʣʶʙʦʡ ʩʬʝʨʝ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʊʨʫʜʦʚʳʝ ʦʪʥʦʰʝʥʠʷ ï ʵʪʦ ʦʪʥʦʰʝʥʠʷ, ʚʦʟʥʠʢʰʠʝ ʥʘ ʜʦʛʦʚʦʨʝʥʥʦʩʪʠ ʤʝʞʜʫ ʨʘʙʦʪʦʜʘʪʝʣʝʤ ʠ 

ʨʘʙʦʪʥʠʢʦʤ ʦ ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪʥʠʢʦʤ ʦʧʨʝʜʝʣʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʟʘ ʦʧʣʘʪʫ. ʈʘʙʦʪʥʠʢ ʦʙʷʟʘʥ ʧʦʜʯʠʥʷʪʴʩʷ 

ʧʨʘʚʠʣʘʤ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʫʜʦʚʦʛʦ ʨʘʩʧʦʨʷʜʢʘ, ʘ ʨʘʙʦʪʦʜʘʪʝʣʴ ʦʙʷʟʘʥ ʦʙʝʩʧʝʯʠʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʥʝʦʙʭʦʜʠʤʳʝ ʫʩʣʦʚʠʷ ʪʨʫʜʘ. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʢʦʥʦʤʠʢʠ ï ʵʪʦ ʢʦʣʣʝʢʪʠʚʥʳʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʥʘʥʠʤʘʪʝʣʷʤʠ, ʨʘʙʦʪʥʠʢʘʤʠ, 

ʚʣʘʜʝʣʴʮʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ [1]. ɸ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʦʮʠʦʣʦʛʠʠ ï ʵʪʦ ʤʝʞʯʝʣʦʚʝʯʝʩʢʠʝ 

ʦʪʥʦʰʝʥʠʷ ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ. 

ɸʥʘʣʠʟʠʨʫʷ ʤʥʦʞʝʩʪʚʦ ʦʧʨʝʜʝʣʝʥʠʡ ʪʨʫʜʦʚʳʭ ʦʪʥʦʰʝʥʠʡ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʵʪʦ ʢʦʤʧʣʝʢʩ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʨʘʙʦʪʥʠʢʘʤʠ ʠ ʨʘʙʦʪʦʜʘʪʝʣʷʤʠ ʧʦ ʧʦʚʦʜʫ ʫʩʣʦʚʠʡ ʥʘʡʤʘ, ʛʘʨʘʥʪʠʡ ʠ ʪʨʫʜʦʚʳʭ 

ʧʨʘʚ, ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʩʚʷʟʘʥʥʳʭ ʩ 

ʫʧʨʘʚʣʝʥʠʝʤ, ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʟʘʨʘʙʦʪʘʥʥʦʛʦ ʜʦʭʦʜʘ ʤʝʞʜʫ ʬʘʢʪʦʨʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ.  

ʊʨʫʜʦʚʳʝ ʦʪʥʦʰʝʥʠʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʷʚʣʷʶʪʩʷ ʠ ʩʦʮʠʘʣʴʥʳʤʠ, ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ, ʠ ʧʦʣʠʪʠʯʝʩʢʠʤʠ, 

ʠ ʢʫʣʴʪʫʨʥʳʤʠ. ʊʘʢ ʢʘʢ ʚ ʥʠʭ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ, ʠ ʢʦʥʬʣʠʢʪʳ ʤʝʞʜʫ ʩʦʪʨʫʜʥʠʢʘʤʠ, 

ʦʪʥʦʰʝʥʠʷ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ, ʢʦʪʦʨʳʝ ʨʝʛʫʣʠʨʫʶʪ ʫʩʣʦʚʠʷ ʠ ʦʧʣʘʪʫ ʪʨʫʜʘ, ʠ ʦʪʥʦʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ 

ʥʦʨʤʘʤʠ ʧʦʚʝʜʝʥʠʷ. ɿʜʝʩʴ ʪʘʢ ʞʝ ʦʪʥʦʰʝʥʠʷ ʚʣʘʩʪʠ ʤʝʞʜʫ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʥʘ ʨʘʟʣʠʯʥʳʭ ʠʝʨʘʨʭʠʯʝʩʢʠʭ 

ʫʨʦʚʥʷʭ. ʇʦʵʪʦʤʫ ʯʘʩʪʦ ʧʨʠʤʝʥʷʝʪʩʷ ʪʝʨʤʠʥ çʩʦʮʠʘʣʴʥʦ-ʪʨʫʜʦʚʳʝ ʦʪʥʦʰʝʥʠʷè, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʜʚʝ ʛʨʘʥʠ: 

ʇʝʨʚʘʷ ï ʵʪʦ ʪʝ ʪʨʫʜʦʚʳʝ ʦʪʥʦʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʥʘ ʩʫʙʲʝʢʪʠʚʥʦʤ ʠ ʦʙʲʝʢʪʠʚʥʦʤ 

ʫʨʦʚʥʝ.  

ɺʪʦʨʘʷ ï ʩʦʮʠʘʣʴʥʦ-ʪʨʫʜʦʚʳʝ ʧʨʘʚʦʦʪʥʦʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʪʦʙʨʘʞʘʶʪ ʧʨʦʝʢʮʠʶ ʬʘʢʪʠʯʝʩʢʠʭ 

ʪʨʫʜʦʚʳʭ ʦʪʥʦʰʝʥʠʡ ʥʘ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʡ, ʥʦʨʤʦʪʚʦʨʯʝʩʢʠʡ ʠ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʡ ʫʨʦʚʝʥʴ. ɿʜʝʩʴ ʚ 

ʜʝʡʩʪʚʠʝ ʚʩʪʫʧʘʶʪ ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʝ ʤʦʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʠʥʪʝʨʝʩʘʤʠ ʠ ʮʝʣʷʤʠ ʠʥʩʪʠʪʫʪʦʚ, 

ʚʩʪʫʧʘʶʱʠʭ ʚ ʜʘʥʥʳʝ ʦʪʥʦʰʝʥʠʷ [3]. 

ʈʘʙʦʪʥʠʢ ʠ ʨʘʙʦʪʦʜʘʪʝʣʴ ʷʚʣʷʶʪʩʷ ʩʪʦʨʦʥʘʤʠ ʪʨʫʜʦʚʳʭ ʦʪʥʦʰʝʥʠʡ. ʈʘʙʦʪʥʠʢ ʩʘʤ ʧʨʠʥʠʤʘʝʪ 

ʨʝʰʝʥʠʝ ʦ ʚʩʪʫʧʣʝʥʠʠ ʚ ʪʨʫʜʦʚʳʝ ʦʪʥʦʰʝʥʠʷ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʨʘʙʦʪʦʜʘʪʝʣʝʤ, ʩʩʳʣʘʷʩʴ ʥʘ ʪʦ ʢʘʢʠʝ 

ʫʩʣʦʚʠʷ ʙʫʜʫʪ ʝʤʫ ʧʨʝʜʣʦʞʝʥʳ ʠ, ʩʤʦʪʨʷ, ʥʘʩʢʦʣʴʢʦ ʦʥʠ ʙʫʜʫʪ ʝʛʦ ʫʜʦʚʣʝʪʚʦʨʷʪʴ. 

ʉʦʛʣʘʰʝʥʠʝ, ʢʦʪʦʨʦʝ ʜʦʩʪʠʛʥʫʪʦ ʧʨʠ ʧʝʨʝʛʦʚʦʨʘʭ ʦʬʦʨʤʣʷʝʪʩʷ ʚ ʚʠʜʝ ʧʠʩʴʤʝʥʥʦʛʦ ʜʦʛʦʚʦʨʘ, ʛʜʝ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʦʥʪʫʨʳ ʪʨʫʜʦʚʳʭ ʦʪʥʦʰʝʥʠʡ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʤʝʞʜʫ ʨʘʙʦʪʥʠʢʦʤ ʠ ʨʘʙʦʪʦʜʘʪʝʣʝʤ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʠʭ ʩʦʛʣʘʩʦʚʘʥʠʷ. ɼʘʞʝ ʝʩʣʠ ʚʤʝʩʪʦ ʧʝʨʝʛʦʚʦʨʦʚ ʧʦ ʟʘʢʣʶʯʝʥʠʶ ʪʨʫʜʦʚʦʛʦ ʜʦʛʦʚʦʨʘ 

ʧʨʝʜʰʝʩʪʚʫʶʪ ʪʘʢʠʝ ʧʨʦʮʝʜʫʨʳ, ʢʘʢ ʢʦʥʢʫʨʩ ʥʘ ʟʘʤʝʱʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʜʦʣʞʥʦʩʪʠ, ʚʳʙʦʨʳ ʥʘ 

ʜʦʣʞʥʦʩʪʴ, ʩʫʜʝʙʥʦʝ ʨʝʰʝʥʠʝ ʦ ʟʘʢʣʶʯʝʥʠʠ ʪʨʫʜʦʚʦʛʦ ʜʦʛʦʚʦʨʘ, ʥʘʧʨʘʚʣʝʥʠʝ ʥʘ ʨʘʙʦʪʫ ʫʧʦʣʥʦʤʦʯʝʥʥʳʤʠ 

ʦʨʛʘʥʘʤʠ, ʠʣʠ ʜʘʞʝ ʬʘʢʪʠʯʝʩʢʦʝ ʜʦʧʫʱʝʥʠʝ ʣʠʮʘ ʢ ʨʘʙʦʪʝ ʧʦ ʧʦʨʫʯʝʥʠʶ ʠʣʠ ʩ ʚʝʜʦʤʘ ʨʘʙʦʪʦʜʘʪʝʣʷ, 

ʦʩʥʦʚʘʥʠʝʤ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʪʨʫʜʦʚʳʭ ʦʪʥʦʰʝʥʠʡ ʚʩʝ ʨʘʚʥʦ ʙʫʜʝʪ ʩʯʠʪʘʪʴʩʷ ʪʨʫʜʦʚʦʡ ʜʦʛʦʚʦʨ. 

ʊʨʫʜʦʚʦʡ ʜʦʛʦʚʦʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʛʣʘʰʝʥʠʝ ʤʝʞʜʫ ʨʘʙʦʪʦʜʘʪʝʣʝʤ ʠ ʨʘʙʦʪʥʠʢʦʤ, ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʳʤ ʨʘʙʦʪʦʜʘʪʝʣʴ ʦʙʷʟʫʝʪʩʷ ʜʘʪʴ ʨʘʙʦʪʥʠʢʫ ʨʘʙʦʪʫ, ʦʙʝʩʧʝʯʠʪʴ ʫʩʣʦʚʠʷ ʪʨʫʜʘ, 

ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʝ ʟʘʢʦʥʘʤʠ ʠ ʠʥʳʤʠ ʥʦʨʤʘʪʠʚʥʳʤʠ ʧʨʘʚʦʚʳʤʠ ʘʢʪʘʤʠ, ʣʦʢʘʣʴʥʳʤʠ ʥʦʨʤʘʪʠʚʥʳʤʠ 

ʘʢʪʘʤʠ, ʢʦʣʣʝʢʪʠʚʥʳʤ ʜʦʛʦʚʦʨʦʤ, ʘ ʪʘʢ ʞʝ ʩʦʛʣʘʰʝʥʠʷʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ ʥʦʨʤʳ ʪʨʫʜʦʚʦʛʦ ʧʨʘʚʘ. ʊʘʢ ʞʝ 

ʚʦʚʨʝʤʷ ʚ ʧʦʣʥʦʤ ʨʘʟʤʝʨʝ ʚʳʧʣʘʯʠʚʘʪʴ ʟʘʨʘʙʦʪʥʫʶ ʧʣʘʪʫ ʨʘʙʦʪʥʠʢʫ, ʘ ʦʥ ʦʙʷʟʫʝʪʩʷ ʣʠʯʥʦ ʚʳʧʦʣʥʷʪʴ 

ʦʙʫʩʣʦʚʣʝʥʥʫʶ ʵʪʠʤ ʩʦʛʣʘʰʝʥʠʝʤ ʪʨʫʜʦʚʫʶ ʬʫʥʢʮʠʶ ʠ ʩʦʙʣʶʜʘʪʴ ʧʨʘʚʠʣʘ ʚʥʫʪʨʝʥʥʝʛʦ ʨʘʩʧʦʨʷʜʢʘ, 

ʢʦʪʦʨʳʝ ʜʝʡʩʪʚʫʶʪ ʚ ʦʨʛʘʥʠʟʘʮʠʠ [2]. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʧʝʮʠʘʣʠʩʪʳ ʵʢʦʥʦʤʠʢʠ ʠ ʩʦʮʠʦʣʦʛʠʠ ʫʜʝʣʷʶʪ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʧʨʦʙʣʝʤʘʤ 

ʠ ʦʩʦʙʝʥʥʦʩʪʷʤ ʪʨʫʜʦʚʳʭ ʦʪʥʦʰʝʥʠʡ, ʪʘʢ ʢʘʢ ʠʭ ʦʧʪʠʤʠʟʘʮʠʷ ʦʙʝʩʧʝʯʠʪ ʜʦʩʪʦʡʥʳʡ ʫʨʦʚʝʥʴ ʢʘʯʝʩʪʚʘ 

ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ, ʢʦʣʣʝʢʪʠʚʘ ʠ ʦʙʱʝʩʪʚʘ ʚ ʮʝʣʦʤ. 
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ʋɼʂ 332.1 

ɼ.ɸ. ʂʦʩʪʝʨʝʚ 

ʘʩʧʠʨʘʥʪ 

ʂ.ʄ. ʇʘʚʣʦʚ 

ʘʩʧʠʨʘʥʪ 

ɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ɺʦʨʦʥʝʞ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ʂʃɸʉʊɽʈʓ ʂɸʂ ʌʆʈʄɸ ʀʅʅʆɺɸʎʀʆʅʅʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʦʨʛʘʥʠʟʘʮʠʠ ʩʪʨʫʢʪʫʨ ʢʣʘʩʪʝʨʥʦʛʦ ʪʠʧʘ, 

ʨʘʩʢʨʳʚʘʝʪʩʷ ʩʧʝʮʠʬʠʢʘ ʢʣʘʩʪʝʨʦʚ ʢʘʢ ʬʦʨʤʳ ʠʥʪʝʛʨʘʮʠʠ ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ, ʜʝʣʘʝʪʩʷ ʚʳʚʦʜ ʦ 

ʪʦʤ, ʯʪʦ ʢʣʘʩʪʝʨʥʳʡ ʪʠʧ ʦʙʲʝʜʠʥʝʥʠʷ ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʚʦʩʧʨʠʠʤʯʠʚʳʤ ʢ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʤʦʜʝʣʝʡ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʦʨʛʘʥʠʯʥʦ ʚʧʠʩʳʚʘʝʪʩʷ ʚ ʩʠʩʪʝʤʫ ʠʥʥʦʚʘʮʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʂʣʘʩʪʝʨ, ʢʣʘʩʪʝʨʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʢʣʘʩʪʝʨʥʳʝ ʦʙʲʝʜʠʥʝʥʠʷ, ʠʥʪʝʛʨʘʮʠʷ, ʠʥʥʦʚʘʮʠʠ, ʠʥʥʦʚʘʮʠʦʥʥʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ, ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ 

 

ʇʝʨʩʧʝʢʪʠʚʥʦʡ ʬʦʨʤʳ ʠʥʪʝʛʨʘʮʠʠ ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ ʷʚʣʷʶʪʩʷ ʩʪʨʫʢʪʫʨʳ ʢʣʘʩʪʝʨʥʦʛʦ ʪʠʧʘ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʛʘʨʤʦʥʠʟʠʨʦʚʘʪʴ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʚʩʝʤ ʫʯʘʩʪʥʠʢʘʤʠ ʢʣʘʩʪʝʨʥʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ ʠ 

ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʨʦʩʪ ʠʭ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. 

ʃ.ɸ. ʉʝʤʠʥʘ ʠ ʀ.ʉ. ʉʘʥʜʫ [8] ʦʧʨʝʜʝʣʷʶʪ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʢʣʘʩʪʝʨ ʢʘʢ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʩʦʟʜʘʥʥʫʶ 

ʦʙʱʥʦʩʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʫʙʲʝʢʪʦʚ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʦʩʥʦʚʝ ʮʝʥʪʨʦʚ ʛʝʥʝʨʘʮʠʠ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ ʠ ʙʠʟʥʝʩ-

ʠʜʝʡ, ʧʦʜʛʦʪʦʚʢʠ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʇʦ ʠʭ ʤʥʝʥʠʶ, ʩʪʝʧʝʥʴ ʠʥʥʦʚʘʮʠʦʥʥʦʩʪʠ 

ʢʣʘʩʪʝʨʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʚʘʣʠʪʘʪʠʚʥʦʡ ʠʣʠ ʢʚʘʥʪʠʪʘʪʠʚʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ, ʦʪʨʘʞʘʶʱʝʡ ʩʪʝʧʝʥʴ 

ʠʥʪʝʛʨʘʮʠʠ ʚ ʩʪʨʫʢʪʫʨʫ ʢʣʘʩʪʝʨʥʦʛʦ ʪʠʧʘ ʮʝʥʪʨʦʚ ʘʢʪʠʚʠʟʘʮʠʠ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʠʜʝʡ, 

ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʠʥʥʦʚʘʮʠʡ; ʜʦʣʶ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʠ ʥʘʫʢʦʝʤʢʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʦʙʱʝʤ 

ʦʙʲʝʤʝ ʧʨʦʠʟʚʦʜʩʪʚʘ; ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʳʥʢʦʚ ʧʨʦʜʘʞ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʉʧʝʮʠʬʠʢʘ ʢʣʘʩʪʝʨʦʚ, 

ʩʧʦʩʦʙʥʳʭ ʩʦʟʜʘʚʘʪʴ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʦʩʫʱʝʩʪʚʣʷʪʴ ʨʘʜʠʢʘʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʤʦʜʝʨʥʠʟʘʮʠʠ ʠ 

ʬʦʨʤʠʨʦʚʘʪʴ ʫʩʣʦʚʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʥʘ ʦʩʥʦʚʝ ʩʦʙʩʪʚʝʥʥʳʭ ʠʣʠ ʟʘʠʤʩʪʚʦʚʘʥʥʳʭ ʠʥʥʦʚʘʮʠʡ, ʘ 

ʪʘʢʞʝ ʛʦʪʦʚʠʪʴ ʢʘʜʨʳ ʜʣʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʬʝʨʳ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʣʠʯʠʝʤ ʪʨʝʭ ʦʙʲʝʜʠʥʝʥʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤʠ ʩʚʷʟʷʤʠ ʢʦʤʧʦʥʝʥʪ: ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʧʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘʫʢʠ, 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʆʙʦʙʱʘʷ ʦʧʳʪ ʩʪʨʘʥ ʩ ʨʘʟʚʠʪʳʤʠ ʢʣʘʩʪʝʨʘʤʠ, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʢʣʘʩʪʝʨ, ʚ ʝʛʦ ʛʣʫʙʠʥʥʦʤ 

ʩʦʜʝʨʞʘʥʠʠ, ʥʝʣʴʟʷ ʩʦʟʜʘʪʴ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʤ ʧʫʪʝʤ. ʂʣʘʩʪʝʨʳ ʬʦʨʤʠʨʫʶʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ 
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ʦʙʲʝʢʪʠʚʥʳʭ ʧʨʝʜʧʦʩʳʣʦʢ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʫʛʣʫʙʣʝʥʠʷ ʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʩʚʷʟʝʡ ʤʝʞʜʫ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʩʦʧʨʷʞʝʥʥʳʭ ʦʪʨʘʩʣʝʡ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙʱʝʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʂʣʘʩʪʝʨʳ ʦʪʥʦʩʷʪʩʷ ʢ çʤʷʛʢʠʤè ʬʦʨʤʘʤ ʠʥʪʝʛʨʘʮʠʠ, ʧʨʠ ʢʦʪʦʨʳʭ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʫʙʲʝʢʪʦʚ ʠʥʪʝʛʨʘʮʠʠ ʦʩʪʘʝʪʩʷ ʙʝʟ ʠʟʤʝʥʝʥʠʡ, ʥʦ ʧʨʦʮʝʩʩʳ 

ʩʦʚʤʝʩʪʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʦʨʦʞʜʘʶʪ ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ, ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʦʪʜʝʣʴʥʳʭ ʦʪʨʘʩʣʝʡ ʠ ʨʝʛʠʦʥʦʚ [2, 5, 7, 9]. 

ʂʣʘʩʪʝʨ ʢʘʢ ʬʦʨʤʘ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʟʣʠʯʠʷ ʚ ʤʘʩʰʪʘʙʘʭ ʠ 

ʧʨʝʜʧʦʩʳʣʢʘʭ ʨʘʟʚʠʪʠʷ ʵʪʦʛʦ ʪʠʧʘ ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ ʦʪʥʦʰʝʥʠʡ. ʊʘʢ ɺ.ɸ. ʂʫʥʜʠʫʩ [1] ʩʯʠʪʘʝʪ, ʯʪʦ ʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ ʪʨʠ ʦʙʱʠʭ ʦʧʨʝʜʝʣʝʥʠʷ, ʨʘʩʢʨʳʚʘʶʱʠʭ ʙʘʟʦʚʳʝ ʯʝʨʪʳ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʢʣʘʩʪʝʨʦʚ, ʚʦ-ʧʝʨʚʳʭ, ʢʣʘʩʪʝʨ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʦʛʨʘʥʠʯʝʥʥʘʷ ʬʦʨʤʘ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚʥʫʪʨʠ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʩʝʢʪʦʨʦʚ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʘʷ ʠʥʪʝʛʨʘʮʠʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʩʪʨʫʢʪʫʨ ʩ ʥʘʫʯʥʳʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ; ʚʦ-ʚʪʦʨʳʭ, ʢʘʢ ʩʧʦʩʦʙ ʦʨʛʘʥʠʟʘʮʠʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʮʝʧʦʯʝʢ ʚ ʦʪʜʝʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚʳʭ ʩʝʢʪʦʨʘʭ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʬʦʨʤʠʨʦʚʘʥʠʝ ʷʜʨʘ ʢʣʘʩʪʝʨʘ ʟʘ ʩʯʝʪ 

ʦʙʲʝʜʠʥʝʥʠʷ ʩʤʝʞʥʳʭ ʵʪʘʧʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ; ʚ-ʪʨʝʪʴʠʭ, ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ 

ʩʝʢʪʦʨʦʚ, ʠʥʪʝʛʨʘʮʠʷ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʘʛʨʝʛʘʮʠʠ (ʥʘʧʨʠʤʝʨ, 

ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʡ ʢʣʘʩʪʝʨ).  

ʅ.ɺ. ʄʦʨʜʦʚʯʝʥʢʦʚ, ʇ.ɻ. ʅʠʢʦʣʝʥʢʦ ʠ ʖ.ʉ. ʂʣʶʝʚʘ [3] ʧʨʝʜʣʘʛʘʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʨʤʠʥ 

çʘʛʨʦʢʣʘʩʪʝʨè, ʦʧʨʝʜʝʣʷʷ ʝʛʦ ʢʘʢ ʦʙʲʝʜʠʥʝʥʠʝ ʥʘ ʣʦʢʘʣʠʟʦʚʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ 

ʚʩʝʭ ʫʨʦʚʥʝʡ (ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʭ ʬʦʨʤʠʨʦʚʘʥʠʡ, ʦʪʨʘʩʣʝʚʳʭ ʘʩʩʦʮʠʘʮʠʡ, 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʦʦʧʝʨʘʪʠʚʦʚ, ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚ ʠ ʜʨ.) ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʠʭ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʠ 

ʶʨʠʜʠʯʝʩʢʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ, ʧʨʝʜʧʦʣʘʛʘʶʱʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʥʢʫʨʝʥʮʠʠ ʚ ʢʘʯʝʩʪʚʝ ʜʚʠʞʫʱʝʡ ʩʠʣʳ 

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ-ʦʪʨʘʩʣʝʚʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ. 

ʂʣʘʩʪʝʨʥʳʡ ʪʠʧ ʦʙʲʝʜʠʥʝʥʠʷ ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʚʦʩʧʨʠʠʤʯʠʚʳʤ ʢ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʤʦʜʝʣʝʡ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʦʨʛʘʥʠʯʥʦ ʚʧʠʩʳʚʘʝʪʩʷ ʚ ʩʠʩʪʝʤʫ ʠʥʥʦʚʘʮʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚʩʣʝʜʩʪʚʠʝ ʪʦʛʦ, ʯʪʦ ʢʣʘʩʪʝʨʳ ʦʙʣʘʜʘʶʪ ʩʘʤʦʡ 

ʵʬʬʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʥʦʚʘʮʠʡ ʚ ʨʘʤʢʘʭ ʚʥʫʪʨʠʢʣʘʩʪʝʨʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʝʪʠ, 

ʠʩʧʦʣʴʟʫʶʱʝʡ ʝʜʠʥʫʶ ʥʘʫʯʥʫʶ ʙʘʟʫ [4, 6, 10].  

ʂʨʦʤʝ ʪʦʛʦ, ʭʦʟʷʡʩʪʚʫʶʱʠʝ ʩʫʙʲʝʢʪʳ, ʦʙʲʝʜʠʥʝʥʥʳʝ ʚ ʨʘʤʢʘʭ ʢʣʘʩʪʝʨʘ ʧʦʣʫʯʘʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʢʦʥʢʫʨʝʥʪʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʟʘ ʩʯʝʪ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ, 

ʧʦʟʚʦʣʷʶʱʝʛʦ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʟʘʪʨʘʪʳ ʥʘ ʨʘʟʨʘʙʦʪʢʫ, ʧʝʨʝʜʘʯʫ ʠ ʚʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘʮʠʡ. ʂʣʘʩʪʝʨʥʳʡ ʪʠʧ 

ʦʙʲʝʜʠʥʝʥʠʷ ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʦʟʚʦʣʷʝʪ ʠʤʝʪʴ ʚ ʩʦʩʪʘʚʝ ʢʣʘʩʪʝʨʘ ʛʠʙʢʠʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʝ ʩʪʨʫʢʪʫʨʳ, ʛʦʪʦʚʳʝ ʨʝʘʣʠʟʦʚʳʚʘʪʴ 

ʨʠʩʢʦʚʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʨʦʝʢʪʳ ʠ ʬʦʨʤʠʨʦʚʘʪʴ ʥʦʚʳʝ ʪʦʯʢʠ ʨʦʩʪʘ ʵʢʦʥʦʤʠʢʠ ʣʦʢʘʣʠʟʦʚʘʥʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ.  

ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʢʣʘʩʪʝʨʳ ʵʪʦ çʟʦʥʪʠʢʠè, ʧʦʟʚʦʣʷʶʱʠʝ ʩʫʙʲʝʢʪʘʤ 

ʤʘʣʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʩʥʠʟʠʪʴ ʫʨʦʚʝʥʴ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʭ ʨʠʩʢʦʚ, ʟʘʥʷʪʴ ʩʚʦʶ ʥʠʰʫ ʚ ʩʠʩʪʝʤʝ 

ʚʥʫʪʨʠʢʣʘʩʪʝʨʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʪʨʫʜʘ, ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʫʧ ʢ ʢʨʝʜʠʪʥʳʤ ʨʝʩʫʨʩʘʤ ʠ ʢʘʧʠʪʘʣʫ ʧʨʝʜʧʨʠʷʪʠʷ-

ʠʥʪʝʛʨʘʪʦʨʘ, ʩʦʟʜʘʪʴ ʩʪʠʤʫʣʳ ʧʝʨʝʭʦʜʘ ʢ ʤʦʜʝʣʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ. 
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ʖ.ɸ. ʄʝʜʚʝʜʝʚʘ  

ʩʪʫʜʝʥʪ ʤʘʛʠʩʪʨʘʪʫʨʳ  

ʈ.ɻ. ɸʙʘʢʫʤʦʚ 

ʂ.ʵ.ʥ., ʜʦʮʝʥʪ 

ɹɻʊʋ ʠʤ. ɺ. ɻ. ʐʫʭʦʚʘ 

ʛ. ɹʝʣʛʦʨʦʜ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ɼɽɺɽʃʆʇʄɽʅʊ ʆɹʒɽʂʊʆɺ ʅɽɼɺʀɾʀʄʆʉʊʀ ʂʋʃʔʊʋʈʅʆɻʆ ʅɸʉʃɽɼʀʗ: ɸʂʊʋɸʃʔʅʓɽ 

ʊɽʅɼɽʅʎʀʀ ʀ ʆʉʆɹɽʅʅʆʉʊʀ ʈɸɿɺʀʊʀʗ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʧʨʦʩ, ʢʘʩʘʶʱʠʡʩʷ ʩʦʭʨʘʥʝʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʝʤ ʦʙʲʝʢʪʦʚ 

ʥʝʜʚʠʞʠʤʦʩʪʠ ʢʫʣʴʪʫʨʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʆʙʲʝʢʪʳ ʥʝʜʚʠʞʠʤʦʩʪʠ ʢʫʣʴʪʫʨʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʜʝʚʝʣʦʧʤʝʥʪ, ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ,  

ʚʘʨʠʘʥʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʘʩʧʝʢʪʳ, ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʙʣʝʤʘ ʩʦʭʨʘʥʝʥʠʷ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʘʢʪʫʘʣʴʥʘ ʠ 

ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʚʳʩʰʠʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ ʫʧʨʘʚʣʝʥʠʷ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʥʦ ʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʚ ʩʬʝʨʝ ʘʨʭʠʪʝʢʪʫʨʳ, ʵʢʦʥʦʤʠʢʠ, ʶʨʠʩʧʨʫʜʝʥʮʠʠ, ʫʧʨʘʚʣʝʥʠʷ 

ʥʝʜʚʠʞʠʤʦʩʪʴʶ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʟʜʘʥʠʷʤ-ʧʘʤʷʪʥʠʢʘʤ ʚʩʝʭ ʢʘʪʝʛʦʨʠʡ ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʦʛʦ 

ʟʥʘʯʝʥʠʷ, ʭʘʨʘʢʪʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʪʦʨʳʭ ʧʦʟʚʦʣʷʶʪ ʛʦʚʦʨʠʪʴ ʦ ʚʦʚʣʝʯʝʥʠʠ ʠʭ ʚ ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʙʦʨʦʪ 

ʠ ʠʟʚʣʝʯʝʥʠʠ ʧʨʠʙʳʣʠ.  

ʉ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʤʝʨʦʧʨʠʷʪʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʦʙʲʝʢʪʦʚ ʢʫʣʴʪʫʨʥʦʛʦ 

ʥʘʩʣʝʜʠʷ, ʪʨʘʜʠʮʠʦʥʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʙʨʝʤʝʥʝʥʠʝʤ ʙʶʜʞʝʪʘ. ʆʜʥʘʢʦ ʩʝʡʯʘʩ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʵʪʘ 

ʩʬʝʨʘ ʩʪʘʥʦʚʠʪʩʷ ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʩʪʠʤʫʣʦʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʠ ʥʦʚʳʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ [1, ʉ.181].  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʥʘʰʝʡ ʩʪʨʘʥʳ ʨʘʩʧʦʣʦʞʝʥʦ ʧʦʨʷʜʢʘ 180 ʪʳʩʷʯ ʦʙʲʝʢʪʦʚ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʦʙʱʝʡ 

ʧʣʦʱʘʜʴʶ ʦʢʦʣʦ 300 ʤʣʥ. ʢʚ. ʤ., ʧʦʪʝʥʮʠʘʣ ʢʦʪʦʨʳʭ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʨʠʥʠʤʘʝʪʩʷ ʚ ʨʘʩʯʝʪ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 
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ʦʙʲʝʢʪʦʚ ʢʫʣʴʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ ʄʦʩʢʚʳ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʠ ʢʨʫʧʥʳʭ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʮʝʥʪʨʦʚ. ʅʝʩʤʦʪʨʷ ʥʘ ʦʙʱʝʧʨʠʥʷʪʦʝ ʤʥʝʥʠʝ ʦ ʚʳʩʦʢʦʡ ʦʙʱʝʩʪʚʝʥʥʦʡ ʟʥʘʯʠʤʦʩʪʠ ʦʙʲʝʢʪʦʚ ʢʫʣʴʪʫʨʥʦʛʦ 

ʥʘʩʣʝʜʠʷ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, 

ʩʪʘʪʠʩʪʠʢʘ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʥʝʫʪʝʰʠʪʝʣʴʥʳʝ ʬʘʢʪʳ: ʟʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ ʚ ʈʦʩʩʠʠ ʙʝʟʚʦʟʚʨʘʪʥʦ ʫʪʨʘʯʝʥʳ 

ʦʢʦʣʦ 2,5 ʪʳʩʷʯ ʦʙʲʝʢʪʦʚ, ʘ ʝʞʝʛʦʜʥʳʝ ʧʦʪʝʨʠ ʩʦʩʪʘʚʣʷʶʪ ʚ ʩʨʝʜʥʝʤ ʦʢʦʣʦ 150-200 ʦʙʲʝʢʪʦʚ. 

ɺ ʩʚʷʟʠ ʩ ʠʟʤʝʥʝʥʠʝʤ ʫʩʣʦʚʠʡ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʱʝʩʪʚʘ, ʥʘʨʷʜʫ ʩ 

ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʩʦʭʨʘʥʝʥʠʷ ʠʩʪʦʨʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʚʩʝ ʯʘʱʝ ʦʙʨʘʱʘʶʪʩʷ ʢ 

ʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʦʡ ʩʠʩʪʝʤʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʧʦʣʫʯʠʚʰʝʡ ʥʘʟʚʘʥʠʝ çʜʝʚʝʣʦʧʤʝʥʪè: 

- ʢʘʯʝʩʪʚʝʥʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʩʦʭʨʘʥʝʥʠʝ ʠ ʚʦʟʨʘʩʪʘʥʠʝ ʩʪʦʠʤʦʩʪʠ; 

- ʦʙʝʩʧʝʯʝʥʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʨʘʟʚʠʪʠʷ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ; 

- ʨʝʘʣʠʟʘʮʠʷ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʨʠʩʢʦʚ, ʧʦʚʳʰʝʥʠʝ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʠ ʫʣʫʯʰʝʥʠʝ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʩʚʦʡʩʪʚ ʦʙʲʝʢʪʘ.  

ɸʢʪʫʘʣʴʥʳʝ ʪʝʥʜʝʥʮʠʠ ʧʦʜʜʝʨʞʢʠ ʦʙʲʝʢʪʦʚ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʩʚʷʟʘʥʳ ʩ ʝʛʦ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝʤ ʢ 

ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʚʘʨʠʘʥʪʫ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚ ʦʙʱʝʩʪʚʝ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʚʘʞʥʳʡ ʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʘʜʘʧʪʘʮʠʶ ʦʙʲʝʢʪʘ, ʝʛʦ ʚʦʚʣʝʯʝʥʠʝ ʚ ʢʫʣʴʪʫʨʥʳʡ, 

ʘ ʛʣʘʚʥʦʝ, ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʦʙʦʨʦʪ. ʏʘʱʝ ʚʩʝʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʩʦʩʪʘʚʝ ʦʪʜʝʣʴʥʦʛʦ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʧʨʠʯʠʥʘʤʠ ʠʥʠʮʠʘʮʠʠ ʧʦʜʦʙʥʳʭ ʧʨʦʝʢʪʦʚ ʚʳʩʪʫʧʘʶʪ ʫʪʠʣʠʪʘʨʥʘʷ ʮʝʣʴ, ʩ ʢʦʪʦʨʦʡ 

ʠʟʥʘʯʘʣʴʥʦ ʩʦʟʜʘʚʘʣʩʷ ʦʙʲʝʢʪ, ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʚʘʨʠʘʥʪʘʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʦʙʲʝʢʪʘ. ʆʜʥʘʢʦ, ʟʘʯʘʩʪʫʶ, ʧʘʤʷʪʥʠʢʠ ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʠʩʪʦʨʠʠ 

ʷʚʣʷʶʪʩʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʜʣʷ ʜʝʚʝʣʦʧʤʝʥʪʘ ʪʦʣʴʢʦ ʙʣʘʛʦʜʘʨʷ ʩʚʦʠʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ 

ʦʩʦʙʝʥʥʦʩʪʷʤ, ʤʝʩʪʦʧʦʣʦʞʝʥʠʶ, ʩʚʷʟʠ ʟʜʘʥʠʷ ʠ ʨʘʡʦʥʘ ʛʦʨʦʜʘ ʩ ʠʩʪʦʨʠʝʡ, ʪʨʘʥʩʧʦʨʪʥʦʡ ʠ ʧʝʰʝʭʦʜʥʦʡ 

ʜʦʩʪʫʧʥʦʩʪʠ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʟʜʘʥʠʡ ʦʪʚʝʯʘʝʪ ʠ ʩʦʚʨʝʤʝʥʥʳʤ ʘʨʭʠʪʝʢʪʫʨʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ: ʙʦʣʴʰʠʝ 

ʧʣʦʱʘʜʴ ʠ ʚʳʩʦʪʘ ʧʦʤʝʱʝʥʠʡ, ʨʘʟʚʠʪʘʷ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʥʠʤʠ, ʩʪʨʦʛʦʝ ʩʦʙʣʶʜʝʥʠʝ 

ʩʪʠʣʝʚʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʠ ʦʬʦʨʤʣʝʥʠʷ.  

ʇʨʦʚʦʜʠʤʳʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʨʳʥʢʘ ʠʟʤʝʥʝʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘʧʨʘʚʣʝʥʳ ʥʝ ʪʦʣʴʢʦ 

ʥʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʩʦʭʨʘʥʝʥʠʝ ʦʙʲʝʢʪʘ ʢʘʢ ʟʜʘʥʠʷ, ʦʙʣʘʜʘʶʱʝʛʦ ʠʩʪʦʨʠʯʝʩʢʦʡ ʠ ʢʫʣʴʪʫʨʥʦʡ ʮʝʥʥʦʩʪʴʶ, 

ʥʦ ʠ ʥʘ ʧʨʠʨʦʩʪ ʩʪʦʠʤʦʩʪʠ ʦʙʲʝʢʪʘ, ʧʦʷʚʣʝʥʠʝ ʥʘ ʝʛʦ ʦʩʥʦʚʝ ʚʦʩʪʨʝʙʦʚʘʥʥʦʛʦ ʥʘ ʘʢʪʠʚʥʦʤ ʨʳʥʢʝ 

ʥʝʜʚʠʞʠʤʦʩʪʠ ʧʨʦʜʫʢʪʘ. ʀʤʝʥʥʦ ʚ ʪʘʢʦʡ ʬʦʨʤʝ ʨʝʘʣʠʟʫʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʘʩʧʝʢʪ ʜʝʚʝʣʦʧʤʝʥʪʘ. 

ʇʨʘʚʦʚʦʡ ʘʩʧʝʢʪ ʜʝʚʝʣʦʧʤʝʥʪʘ ʩʚʷʟʘʥ ʩ ʶʨʠʜʠʯʝʩʢʠʤ ʠ ʦʭʨʘʥʥʳʤ ʦʬʦʨʤʣʝʥʠʝʤ ʠʟʤʝʥʝʥʠʡ, ʘ ʪʘʢʞʝ 

ʧʦʷʚʣʝʥʠʝʤ ʥʦʚʦʛʦ ʦʙʲʝʢʪʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʝʛʦ ʠʟʤʝʥʝʥʥʦʡ ʬʫʥʢʮʠʠ. ʇʨʠ ʵʪʦʤ ʧʨʘʚʦ 

ʧʦʩʪʦʷʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʜʘʥʠʷ ʜʦʣʞʥʦ ʟʘʢʨʝʧʠʪʴʩʷ ʟʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ.  

 ʉʝʛʦʜʥʷ ʨʝʘʣʠʟʘʮʠʷ ʧʦʜʦʙʥʳʭ ʧʨʦʝʢʪʦʚ ʦʩʣʦʞʥʷʝʪʩʷ ʠ ʜʨʫʛʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ, ʚ ʯʠʩʣʝ ʢʦʪʦʨʳʭ 

ʚʳʩʦʢʘʷ ʢʘʧʠʪʘʣʦʝʤʢʦʩʪʴ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʮʠʢʣʘ, ʥʝʜʝʣʠʤʦʩʪʴ ʦʙʲʝʢʪʘ, ʠʥʥʦʚʘʮʠʦʥʥʳʡ 

ʭʘʨʘʢʪʝʨ ʠ ʠʥʳʝ ʬʘʢʪʦʨʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʫʥʠʢʘʣʴʥʳʤ ʩʪʘʪʫʩʦʤ ʦʙʲʝʢʪʘ. ʅʝʤʘʣʦʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʠ 

ʦʪʩʫʪʩʪʚʠʝ ʤʥʦʛʦʢʘʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʧʨʦʝʢʪʦʚ, ʣʴʛʦʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ 

ʩʨʝʜʩʪʚ ʯʘʩʪʥʳʭ ʠʥʚʝʩʪʦʨʦʚ, ʥʝʩʦʚʝʨʰʝʥʩʪʚʦ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʙʘʟʳ. ʈʘʙʦʪʘ ʚ ʢʦʤʘʥʜʝ ʧʦ ʨʘʟʚʠʪʠʶ ʠ 

ʩʦʭʨʘʥʝʥʠʶ ʦʙʲʝʢʪʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʪʨʝʙʫʝʪ ʦʪ ʩʧʝʮʠʘʣʠʩʪʦʚ ʦʩʦʙʦʛʦ ʧʦʜʭʦʜʘ ʧʨʠ ʧʨʠʥʷʪʠʠ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʚʦʧʣʦʱʝʥʠʝ ʢʦʥʮʝʧʮʠʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ, 

ʩʚʦʝʚʨʝʤʝʥʥʫʶ ʢʦʨʨʝʢʪʠʨʦʚʢʫ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ, ʦʩʚʦʝʥʠʝ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʚʦʟʚʨʘʪʘ ʠʥʚʝʩʪʠʮʠʡ, 

ʥʝʧʨʝʨʳʚʥʫʶ ʢʦʦʨʜʠʥʘʮʠʶ ʜʝʡʩʪʚʠʡ. ʉʣʦʞʠʚʰʘʷʩʷ ʧʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʚ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʝʜʠʥʠʮʳ 

ʠʥʚʝʩʪʦʨʦʚ ʛʦʪʦʚʳ ʧʦʡʪʠ ʥʘ ʨʠʩʢ ʠ ʚʣʦʞʠʪʴ ʩʚʦʠ ʩʨʝʜʩʪʚʘ ʚ ʨʘʟʚʠʪʠʷ ʦʙʲʝʢʪʦʚ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ [1, 

ʉ.182].  

ʋʯʠʪʳʚʘʷ ʧʨʦʪʠʚʦʨʝʯʠʷ ʤʝʞʜʫ ʚʦʟʨʘʩʪʘʶʱʠʤʠ ʠ ʠʟʤʝʥʷʶʱʠʤʠʩʷ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʦʙʱʝʩʪʚʘ, 

ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʜʝʚʝʣʦʧʤʝʥʪ, 

ʜʦʤʠʥʠʨʫʶʱʠʡ ʚ ʈʦʩʩʠʠ ʢʘʢ ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ, ʥʘʠʙʦʣʝʝ ʱʘʜʷʱʠʭ, ʩʧʦʩʦʙʦʚ ʨʝʦʨʛʘʥʠʟʘʮʠʠ ʠ 

ʢʘʧʠʪʘʣʠʟʘʮʠʠ ʦʙʲʝʢʪʦʚ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʟʘʥʠʤʘʝʪ ʚʩʝ ʙʦʣʝʝ ʟʘʤʝʪʥʦʝ ʤʝʩʪʦ ʚ ʥʘʨʦʜʥʦʭʦʟʷʡʩʪʚʝʥʥʦʤ 

ʢʦʤʧʣʝʢʩʝ. ʉʦʚʨʝʤʝʥʥʘʷ ʮʠʚʠʣʠʟʘʮʠʷ ʦʩʦʟʥʘʣʘ ʧʦʪʝʥʮʠʘʣ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʝʛʦ 

ʩʙʝʨʝʞʝʥʠʷ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʢ ʦʜʥʦʛʦ ʠʟ ʚʘʞʥʝʡʰʠʭ ʨʝʩʫʨʩʦʚ ʵʢʦʥʦʤʠʢʠ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ 
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ʪʘʢʦʡ ʤʘʩʰʪʘʙʥʦʡ ʟʘʜʘʯʠ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʡ ʩʨʝʜʳ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʝʡ ʧʨʠʚʣʝʯʝʥʠʶ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ ʠ ʧʦʜʜʝʨʞʢʝ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ 

ʠʥʠʮʠʘʪʠʚ ʚ ʩʬʝʨʝ ʩʦʭʨʘʥʝʥʠʷ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ, ʥʘ ʫʨʦʚʥʝ ʛʦʩʫʜʘʨʩʪʚʘ, ʙʠʟʥʝʩʘ ʠ ʛʨʘʞʜʘʥʩʢʦʛʦ 

ʦʙʱʝʩʪʚʘ.  

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɸʙʘʢʫʤʦʚ ʈ.ɻ., ʅʘʫʤʦʚ ɸ.ɽ., ʄʘʣʠʢʦʚʘ ɽ.ɺ. ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʫ ʞʠʣʦʛʦ ʬʦʥʜʘ ʥʘ ʦʩʥʦʚʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʜʦʤʦʚ ʧʝʨʚʦʛʦ ʧʝʨʠʦʜʘ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ 

ʜʦʤʦʩʪʨʦʝʥʠʷ// 

ɺʝʩʪʥʠʢ ɹʝʣʛʦʨʦʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ɺ.ɻ. ʐʫʭʦʚʘ. 
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ʋɼʂ33 

ɻ.ɸ.ɻʘʣʠʤʦʚʘ, 

 ʢ.ʵ.ʥ., ʜʦʮʝʥʪ ɹʘʰɻʋ ʛ. ʋʬʘ 

ʃ.ʉ. ʅʠʛʘʤʘʪʟʷʥʦʚʘ 

ʄʘʛʠʩʪʨʘʥʪʢʘ 1-ʛʦ ʛʦʜʘ ʦʙʫʯʝʥʠʷ, 

ʀʅʕʌɹ ɹʘʰɻʋ ʛ. ʋʬʘ 

 

ʇʈʀʅʎʀʇʓ ʋʇʈɸɺʃɽʅʀʗ ʇɽʈʉʆʅɸʃʆʄ ɺ ɹɸʅʂɽ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʦʙʣʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ ʚ ʙʘʥʢʝ ʠ ʧʫʪʠ ʠʭ ʨʘʟʨʝʰʝʥʠʷ. ɸʚʪʦʨ ʩʪʘʪʴʠ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʘʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʪʝʤʳ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʨʦʩʩʠʡʩʢʠʭ ʙʘʥʢʘʭ, ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʤʦʪʠʚʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʧʨʝʜʣʘʛʘʝʪ ʥʝʢʦʪʦʨʳʝ ʵʬʬʝʢʪʠʚʥʳʝ ʩʭʝʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʝʨʩʦʥʘʣʦʤ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʇʝʨʩʦʥʘʣ, ʙʘʥʢ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʤʦʪʠʚʘʮʠʷ, ʫʧʨʘʚʣʝʥʠʝ ʧʝʨʩʦʥʘʣʦʤ. 

 

ɺ ʈʦʩʩʠʠ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʪʨʫʜʘ ʧʨʦʠʩʭʦʜʠʪ ʚ ʩʣʦʞʥʳʭ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʪʝʤʳ ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, ʯʪʦ ʚ ʈʦʩʩʠʠ ʟʘʯʘʩʪʫʶ ʚʩʪʨʝʯʘʶʪʩʷ 

ʥʝʢʦʨʨʝʢʪʥʳʝ ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ, ʦʪʩʫʪʩʪʚʠʝ ʛʨʘʤʦʪʥʦʡ ʩʠʩʪʝʤʳ ʤʦʪʠʚʘʮʠʠ, ʯʪʦ ʚʣʠʷʝʪ ʥʘ 

ʚʳʩʦʢʫʶ ʪʝʢʫʯʝʩʪʴ ʪʨʫʜʘ. ʇʨʠ ʵʪʦʤ, ʤʥʦʛʠʝ ʫʧʨʘʚʣʷʶʱʠʝ ʠ ʨʫʢʦʚʦʜʠʪʝʣʠ ʥʝ ʦʩʦʟʥʘʶʪ, ʯʪʦ ʯʝʣʦʚʝʯʝʩʢʠʡ 

ʢʘʧʠʪʘʣ, ʪʦ ʝʩʪʴ ʩʦʪʨʫʜʥʠʢʠ ʙʘʥʢʘ ʠ ʬʦʨʤʠʨʫʶʪ ʦʙʨʘʟ ʦʨʛʘʥʠʟʘʮʠʠ, ʠ ʷʚʣʷʶʪʩʷ ʯʘʩʪʦ ʣʠʙʦ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ, ʣʠʙʦ ʦʪʪʘʣʢʠʚʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʢʣʠʝʥʪʦʚ. ʇʦʩʢʦʣʴʢʫ ʙʘʥʢʦʚʩʢʘʷ ʩʬʝʨʘ ʚ ʈʦʩʩʠʠ 

ʷʚʣʷʝʪʩʷ ʤʘʩʰʪʘʙʥʦʡ ʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʦʪʥʦʰʝʥʠʠ, ʪʦ ʠ ʢʦʥʢʫʨʝʥʪʥʘʷ ʙʦʨʴʙʘ ʚ ʥʝʡ ʥʘʧʨʷʞʝʥʥʘʷ, ʘ ʟʥʘʯʠʪ 

ʪʝʢʫʯʝʩʪʴ ʢʘʜʨʦʚ ʚ ʙʘʥʢʝ ʩ ʥʝʵʬʬʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʦʡ ʫʧʨʘʚʣʝʥʠʷ ʙʫʜʝʪ ʚʳʩʦʢʦʡ. 

ʇʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʫʧʨʘʚʣʝʥʠʝʤ ʧʝʨʩʦʥʘʣʦʤ ʚ ʢʦʤʤʝʨʯʝʩʢʠʭ ʙʘʥʢʘʭ ʚ ʈʦʩʩʠʠ, ʩʝʛʦʜʥʷ ʢʨʘʡʥʝ 

ʘʢʪʫʘʣʴʥʳ ʠ ʥʫʞʜʘʶʪʩʷ ʚ ʩʝʨʴʝʟʥʦʡ ʧʨʦʨʘʙʦʪʢʝ. ʅʘʧʨʠʤʝʨ, ʚ ʨʷʜʝ ʙʘʥʢʦʚ ʠʤʝʶʪ ʤʝʩʪʦ ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʝ 

ʧʨʝʤʠʠ, ʢʦʪʦʨʳʝ ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ ʩʦʪʨʫʜʥʠʢʘʤʠ ʢʘʢ ʥʝʦʪʲʝʤʣʝʤʘʷ ʯʘʩʪʴ ʝʞʝʤʝʩʷʯʥʦʛʦ ʜʦʭʦʜʘ. ʉʦʪʨʫʜʥʠʢ 

ʤʦʞʝʪ ʙʳʪʴ ʣʠʰʝʥ ʯʘʩʪʠ ʵʪʦʡ ʧʨʝʤʠʠ, ʜʦʧʫʩʪʠʚ ʦʰʠʙʢʫ ʚ ʨʘʙʦʪʝ. ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʢ ʤʦʪʠʚʘʮʠʠ, ʧʦ ʥʘʰʝʤʫ 

ʤʥʝʥʠʶ, ʥʘʧʨʘʚʣʝʥ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʢʘʯʝʩʪʚʘ ʚ ʫʱʝʨʙ ʩʪʠʤʫʣʠʨʦʚʘʥʠʶ ʠʥʠʮʠʘʪʠʚʥʦʩʪʠ ʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʨʘʙʦʪʥʠʢʦʚ. [2; c. 140] 

ʊʘʢʞʝ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʙʘʥʢʦʚʩʢʦʡ ʩʠʩʪʝʤʝ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʘʩʯʝʪ ʚʦʟʥʘʛʨʘʞʜʝʥʠʷ, ʙʘʟʠʨʦʚʘʥʥʳʡ ʥʘ 

ʫʩʧʝʰʥʳʭ ʨʝʟʫʣʴʪʘʪʘʭ ʙʘʥʢʦʚʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʮʝʣʦʤ. ʊʦ ʝʩʪʴ ʤʘʪʝʨʠʘʣʴʥʘʷ ʠ ʥʝʤʘʪʝʨʠʘʣʴʥʘʷ ʦʧʣʘʪʘ 

ʚʳʧʣʘʯʠʚʘʝʪʩʷ ʙʝʟ ʫʯʝʪʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʢʦʥʢʨʝʪʥʦʛʦ ʨʘʙʦʪʥʠʢʘ ʠ ʝʛʦ ʚʢʣʘʜʘ ʚ ʜʦʭʦʜ ʢʦʤʧʘʥʠʠ. 
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ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʷʚʣʷʝʪʩʷ ʥʝʵʬʬʝʢʪʠʚʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʥʝ ʫʯʠʪʳʚʘʝʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʚʢʣʘʜ ʢʘʞʜʦʛʦ 

ʨʘʙʦʪʥʠʢʘ ʚ ʜʦʩʪʠʞʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ, ʘ ʩʦʪʨʫʜʥʠʢʠ ʥʝ ʩʚʷʟʳʚʘʶʪ ʨʘʟʤʝʨ ʧʦʣʫʯʘʝʤʦʡ ʧʨʝʤʠʠ ʩ 

ʢʦʥʢʨʝʪʥʳʤʠ ʜʝʡʩʪʚʠʷʤʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʫʚʝʣʠʯʠʪʴ ʝʝ ʨʘʟʤʝʨ. ʅʝʧʨʘʚʠʣʴʥʦʡ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʠ 

ʩʫʱʝʩʪʚʝʥʥʘʷ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʧʨʝʤʠʨʦʚʘʥʠʷ ʜʣʷ ʙʠʟʥʝʩ-ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʠ ʦʪʜʝʣʦʚ, 

ʚʳʧʦʣʥʷʶʱʠʭ ʬʫʥʢʮʠʠ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʧʦʩʢʦʣʴʢʫ ʥʝʵʬʬʝʢʪʠʚʥʘʷ ʨʘʙʦʪʘ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʤʦʪʠʚʠʨʦʚʘʥʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʩʧʦʩʦʙʥʘ ʦʪʨʠʮʘʪʝʣʴʥʦ ʧʦʚʣʠʷʪʴ ʥʘ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩ ʠ 

ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʙʘʥʢʘ ʚ ʮʝʣʦʤ. 

ʅʝʩʦʚʝʨʰʝʥʩʪʚʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʧʨʘʢʪʠʢʝ ʢʦʤʤʝʨʯʝʩʢʠʭ ʙʘʥʢʦʚ ʧʦʜʭʦʜʦʚ ʢ ʤʦʪʠʚʘʮʠʠ ʥʝʨʝʜʢʦ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʝʩʧʨʘʚʝʜʣʠʚʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʙʦʥʫʩʦʚ. ʕʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʦʙʳʯʥʦ ʚ ʥʘʣʠʯʠʠ ʧʨʦʛʨʘʤʤ 

ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʤʦʪʠʚʠʨʦʚʘʥʠʷ ʪʦʣʴʢʦ ʚ ʙʠʟʥʝʩ-ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ ʙʘʥʢʦʚ. ʇʨʠ ʵʪʦʤ ʫʧʫʩʢʘʝʪʩʷ ʠʟ ʚʥʠʤʘʥʠʷ 

ʨʦʣʴ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʚ ʢʦʥʝʯʥʦʤ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʙʘʥʢʘ. ʇʨʠʤʝʨʦʤ 

ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʤʠʨʦʚʘʥʠʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʳʧʦʣʥʝʥʠʷ ʧʣʘʥʘ ʧʦ ʢʨʝʜʠʪʦʚʘʥʠʶ ʥʘʩʝʣʝʥʠʷ ʪʦʣʴʢʦ 

ʩʦʪʨʫʜʥʠʢʦʚ ʦʪʜʝʣʘ ʧʨʦʜʘʞ ʢʨʝʜʠʪʥʳʭ ʧʨʦʜʫʢʪʦʚ. ʉʦʪʨʫʜʥʠʢʠ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʙʣʦʢʘ, ʦʬʦʨʤʣʷʶʱʠʝ 

ʩʜʝʣʢʫ, ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʚʦʟʥʘʛʨʘʞʜʝʥʠʷ ʥʝ ʧʦʣʫʯʘʶʪ, ʚʥʦʩʷ ʧʨʠ ʵʪʦʤ ʩʚʦʡ ʚʢʣʘʜ ʚ ʚʳʧʦʣʥʝʥʠʝ 

ʧʦʢʘʟʘʪʝʣʝʡ ʙʠʟʥʝʩ-ʧʣʘʥʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʝʤʦʪʠʚʠʨʫʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʡ ʩʝʛʤʝʥʪ ʩʦʪʨʫʜʥʠʢʦʚ, 

ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʦʜʥʦʛʦ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ, ʯʪʦ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʟʘʤʝʜʣʝʥʠʝ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʮʝʧʦʯʢʝ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʘʪʴʩʷ ʥʘ ʢʦʥʝʯʥʦʤ ʨʝʟʫʣʴʪʘʪʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʘʥʢʘ.[1; c.128] 

ɻʨʘʤʦʪʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʝʨʩʦʥʘʣʦʤ ʚ ʢʦʤʤʝʨʯʝʩʢʠʭ ʙʘʥʢʘʭ ʧʦʟʚʦʣʠʪ ʦʨʛʘʥʠʟʘʮʠʷʤ ʥʝ ʧʦʪʝʨʷʪʴ ʩʚʦʠʭ 

ʢʣʶʯʝʚʳʭ ʨʘʙʦʪʥʠʢʦʚ, ʧʨʠʚʣʝʯʴ ʢ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʚʦʝʡ ʢʦʤʧʘʥʠʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʠ 

ʚʳʩʦʢʦʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ʦʪʨʘʟʠʪʩʷ ʥʘ ʚʳʩʦʢʠʭ ʜʦʭʦʜʘʭ ʙʘʥʢʘ ʠ ʝʛʦ 

ʩʪʘʙʠʣʴʥʦʩʪʠ, ʜʘʞʝ ʚ ʧʝʨʠʦʜ ʢʨʠʟʠʩʘ. 

ʆʙʦʟʥʘʯʠʤ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʝ ʧʨʠʥʮʠʧʳ ʛʨʘʤʦʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ ʚ ʙʘʥʢʝ. ɺ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ, ʨʝʯʴ ʠʜʝʪ ʦ ʤʘʪʝʨʠʘʣʴʥʦʤ ʩʪʠʤʫʣʠʨʦʚʘʥʠʠ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʦʪʨʫʜʥʠʢ ʠʤʝʣ ʚʳʩʦʢʠʡ ʠʤʧʫʣʴʩ ʢ 

ʨʘʙʦʪʝ, ʠ ʫʯʠʪʳʚʘʣʠʩʴ ʝʛʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʟʘʩʣʫʛʠ, ʥʦ ʠ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʦʪʨʫʜʥʠʢ ʥʝ ʩʯʠʪʘʣ ʜʦʣʛʦʤ 

ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʝʛʦ ʧʨʝʤʠʷʤʠ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʦʜʠʪʴ ʚʳʧʣʘʪʳ ʚ ʪʦʤ ʧʝʨʠʦʜʝ, ʢʦʛʜʘ 

ʩʦʪʨʫʜʥʠʢ ʜʦʩʪʠʛʘʝʪ ʦʧʨʝʜʝʣʝʥʥʳʭ ʚʘʞʥʳʭ ʫʩʧʝʭʦʚ. ʇʨʠ ʵʪʦʤ, ʧʦʢʘʟʘʪʝʣʠ, ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʜʦʩʪʠʯʴ, 

ʜʦʣʞʥʳ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ ʜʦ ʥʘʯʘʣʘ ʨʘʩʯʝʪʥʦʛʦ ʧʝʨʠʦʜʘ, ʟʘ ʢʦʪʦʨʳʡ ʧʣʘʥʠʨʫʝʪʩʷ ʚʳʧʣʘʪʠʪʴ ʧʨʝʤʠʶ. 

ɼʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʜʦʣʞʥʳ ʙʳʪʴ ʫʚʷʟʘʥʳ ʩ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʤʦʪʠʚʠʨʫʝʤʦʛʦ ʩʦʪʨʫʜʥʠʢʘ ʠ ʚ ʧʦʥʷʪʥʦʡ ʬʦʨʤʝ 

ʨʘʟʲʷʩʥʝʥʳ ʝʤʫ. ʊʦʣʴʢʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʨʘʙʦʪʥʠʢ ʩʤʦʞʝʪ ʚʳʩʪʨʦʠʪʴ ʜʣʷ ʩʝʙʷ ʣʦʛʠʯʝʩʢʫʶ ʮʝʧʦʯʢʫ: ʯʪʦ ʤʥʝ 

ʥʘʜʦ ʩʜʝʣʘʪʴ, ʯʪʦʙ ʜʦʩʪʠʯʴ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ. ɺʳʧʣʘʪʘ ʧʨʝʤʠʠ ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ 

ʣʠʰʘʝʪ ʧʨʦʮʝʩʩ ʤʦʪʠʚʘʮʠʠ ʚʩʷʢʦʛʦ ʩʤʳʩʣʘ.[4; c. 150] 

ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʚʳʩʦʢʦʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʦʪʨʫʜʥʠʢʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʩʜʝʣʘʪʴ ʩʠʩʪʝʤʫ ʧʨʝʤʠʡ 

ʧʨʦʟʨʘʯʥʦʡ. ʊʦ ʝʩʪʴ ʢʘʞʜʳʡ ʩʦʪʨʫʜʥʠʢ ʩʦʚʝʨʰʝʥʥʦ ʦʪʯʝʪʣʠʚʦ ʜʦʣʞʝʥ ʧʦʥʠʤʘʪʴ, ʟʘ ʢʘʢʠʝ ʟʘʩʣʫʛʠ ʧʦʣʫʯʘʝʪ 

ʜʝʥʝʞʥʦʝ ʚʦʟʥʘʛʨʘʞʜʝʥʠʝ. ʇʦʤʠʤʦ ʪʦʛʦ, ʵʪʦ ʧʦʟʚʦʣʠʪ ʝʤʫ ʨʘʩʩʯʠʪʘʪʴ ʩʚʦʠ ʙʫʜʫʱʠʝ ʜʦʭʦʜʳ ʠ ʫʩʠʣʠʷ, 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʠʭ ʧʦʣʫʯʝʥʠʷ, ʜʘʥʥʘʷ ʩʠʩʪʝʤʘ ʪʘʢʞʝ ʧʦʟʚʦʣʠʪ ʜʝʨʞʘʪʴ ʥʝʢʠʡ ʟʜʦʨʦʚʳʡ ʫʨʦʚʝʥʴ 

ʢʦʥʢʫʨʝʥʮʠʠ ʩʨʝʜʠ ʩʦʪʨʫʜʥʠʢʦʚ ʦʨʛʘʥʠʟʘʮʠʠ. ʇʦʤʠʤʦ ʪʦʛʦ, ʝʩʣʠ ʩʦʪʨʫʜʥʠʢ ʦʩʪʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ 

ʤʝʩʷʮʝ ʙʝʟ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʚʦʟʥʘʛʨʘʞʜʝʥʠʷ, ʦʥ ʪʘʢʞʝ ʜʦʣʞʝʥ ʙʳʪʴ ʫʚʝʜʦʤʣʝʥ ʦ ʧʨʠʯʠʥʘʭ ʜʘʥʥʦʛʦ ʨʝʰʝʥʠʷ. 

ɼʘʥʥʳʝ ʧʨʠʥʮʠʧʳ ʧʦʟʚʦʣʷʪ ʚʳʩʪʨʦʠʪʴ ʙʘʥʢʫ ʩʦ ʩʚʦʠʤʠ ʩʦʪʨʫʜʥʠʢʠ ʜʦʚʝʨʠʪʝʣʴʥʳʝ ʠ ʵʬʬʝʢʪʠʚʥʳʝ 

ʦʪʥʦʰʝʥʠʷ, ʯʪʦ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʦʙʨʘʟʦʤ ʦʪʨʘʟʠʪʩʷ ʥʘ ʜʦʭʦʜʘʭ ʠ ʩʪʘʪʫʩʝ ʙʘʥʢʘ.  
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ʂ.ʀ. ʆʚʯʠʥʥʠʢʦʚʘ 

ʉʪʫʜʝʥʪ ʢʘʬʝʜʨʳ çɺʦʜʥʳʝ ʙʠʦʨʝʩʫʨʩʳ ʠ ʘʢʚʘʢʫʣʴʪʫʨʘè 

ʌ. ʍʘʩʘʥʦʚ 

ʉʪʫʜʝʥʪ ʢʘʬʝʜʨʳ çʄʝʥʝʜʞʤʝʥʪè 

ʉ.ɺ. ʇʠʨʦʛʦʚʘ 

ʉʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ çʄʝʥʝʜʞʤʝʥʪè 

ʂʘʟʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʂʘʟʘʥʴ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ʕʅɽʈɻʆʈɽʉʋʈʉʆʉɹɽʈɽɾɽʅʀɽ ʂɸʂ ʌɸʂʊʆʈ ʇʆɺʓʐɽʅʀʗ ʕʌʌɽʂʊʀɺʅʆʉʊʀ 

ʈɽɻʀʆʅɸʃʔʅʆʁ ʕʂʆʅʆʄʀʂʀ 

 

ɸʥʥʦʪʘʮʠʷ 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʚʣʠʷʥʠʷ ʵʥʝʨʛʦʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʷ ʥʘ ʧʦʚʳʰʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʈʝʩʫʨʩʳ, ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝ, ʵʥʝʨʛʦʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝ. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʝʜʫʱʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʭʦʟʷʡʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʨʝʛʠʦʥʘʭ. ʀʤ ʜʘʥʦ ʧʨʘʚʦ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʨʝʰʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ, ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʤʝʞʨʝʛʠʦʥʘʣʴʥʳʝ ʩʚʷʟʠ ʠ ʩʚʷʟʠ ʩ 

ʟʘʨʫʙʝʞʥʳʤʠ ʩʪʨʘʥʘʤʠ. 

ʂʘʞʜʳʡ ʨʝʛʠʦʥ ʈʦʩʩʠʠ ʠʤʝʝʪ ʧʨʠʩʫʱʠʝ ʝʤʫ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ, ʦʩʦʙʝʥʥʦʩʪʠ ʠʭ ʨʘʟʤʝʱʝʥʠʷ, 

ʥʘʮʠʦʥʘʣʴʥʳʝ ʠ ʠʩʪʦʨʠʯʝʩʢʠʝ ʯʝʨʪʳ, ʩʚʦʠ ʩʪʨʫʢʪʫʨʫ ʭʦʟʷʡʩʪʚʘ, ʫʨʦʚʝʥʴ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, 

ʩʧʝʮʠʘʣʠʟʘʮʠʶ. 

ʈʝʛʠʦʥʘʣʴʥʘʷ ʵʢʦʥʦʤʠʢʘ ï ʵʪʦ ʦʪʨʘʩʣʴ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʢʦʪʦʨʘʷ ʠʟʫʯʘʝʪ ʪʝʨʨʠʪʦʨʠʘʣʴʥʫʶ 

ʦʨʛʘʥʠʟʘʮʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ ʝʸ ʦʩʥʦʚʫ ʚʭʦʜʷʪ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ ʠ ʧʨʦʮʝʩʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʳʥʦʯʥʳʤ 

ʨʘʟʚʠʪʠʝʤ ʭʦʟʷʡʩʪʚʘ ʦʪʜʝʣʴʥʳʭ ʨʝʛʠʦʥʦʚ ʠ ʠʭ ʚʢʣʶʯʝʥʠʝʤ ʚ ʦʙʱʝʝ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ [1, ʩ. 21; 

2]. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʷʚʣʷʝʪʩʷ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʱʠʭ ʯʝʨʪ, ʧʨʠʩʫʱʠʭ 

ʨʝʛʠʦʥʘʤ, ʩ ʜʨʫʛʦʡ ï ʚʳʷʚʣʝʥʠʝ ʩʧʝʮʠʬʠʢʠ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ ʠ ʥʘ ʙʘʟʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʨʘʙʦʪʢʘ 

ʢʦʥʢʨʝʪʥʦʡ ʧʨʦʛʨʘʤʤʳ ʧʦ ʠʭ ʜʘʣʴʥʝʡʰʝʤʫ ʢʦʤʧʣʝʢʩʥʦʤʫ ʨʘʟʚʠʪʠʶ. 

ʎʝʣʴʶ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʠ 

ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʨʝʛʠʦʥʘ. ʈʝʛʠʦʥʘʣʴʥʘʷ ʵʢʦʥʦʤʠʢʘ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʪʨʝʭ ʦʩʥʦʚʥʳʭ 

ʧʨʠʥʮʠʧʘʭ:  

- ʪʱʘʪʝʣʴʥʦʛʦ ʫʯʝʪʘ ʧʦʪʨʝʙʥʦʩʪʝʡ ʥʘʩʝʣʝʥʠʷ ʨʝʛʠʦʥʘ, ʩʦʩʪʦʷʥʠʷ ʠ ʜʠʥʘʤʠʢʠ ʬʦʨʤʠʨʫʝʤʳʭ ʨʳʥʢʦʚ, 

ʠʥʪʝʨʝʩʦʚ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʦʪʜʝʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ;  

- ʩʦʟʜʘʥʠʷ ʫʩʣʦʚʠʡ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʵʢʦʥʦʤʠʢʠ ʨʝʛʠʦʥʘ ʢ ʚʥʫʪʨʝʥʥʠʤ 

ʠ ʚʥʝʰʥʠʤ ʬʘʢʪʦʨʘʤ;  

- ʘʢʪʠʚʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʠʥʪʝʨʝʩʦʚ. 

ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʭ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ ʷʚʣʷʝʪʩʷ 

ʈʝʩʧʫʙʣʠʢʘ ʊʘʪʘʨʩʪʘʥ. 

ɼʘʥʥʳʡ ʨʝʛʠʦʥ ʦʙʣʘʜʘʝʪ ʙʦʛʘʪʳʤʠ ʧʨʠʨʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʩʠʣʴʥʦʡ ʠ ʜʠʚʝʨʩʠʬʠʮʠʨʦʚʘʥʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ, ʚʳʩʦʢʠʤ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʠ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʡ ʨʘʙʦʯʝʡ ʩʠʣʦʡ.  

ɺʝʜʫʱʠʤʠ ʦʪʨʘʩʣʷʤʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ ʷʚʣʷʶʪʩʷ ʤʘʰʠʥʦʩʪʨʦʝʥʠʝ ʠ 

ʤʝʪʘʣʣʦʦʙʨʘʙʦʪʢʘ, ʭʠʤʠʯʝʩʢʘʷ ʠ ʥʝʬʪʝʭʠʤʠʯʝʩʢʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʥʝʬʪʝʜʦʙʳʚʘʶʱʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, 

ʘ ʪʘʢ ʞʝ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ [3]. 

ʕʥʝʨʛʝʪʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʝʡ ʦʪʨʘʩʣʴʶ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʧʦʯʪʠ ʚʩʝʭ ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʢʠ ʚ ʨʝʛʠʦʥʝ. ʕʥʝʨʛʝʪʠʢʘ ʊʘʪʘʨʩʪʘʥʘ ʚ ʧʦʣʥʦʤ ʦʙʲʸʤʝ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʧʦʪʨʝʙʥʦʩʪʠ ʨʝʩʧʫʙʣʠʢʠ ʚ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʠ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ, ʷʚʣʷʝʪʩʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʙʘʟʦʡ 
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ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʨʝʩʧʫʙʣʠʢʝ ʢʨʫʧʥʳʭ ʦʙʲʝʢʪʦʚ ʥʝʬʪʝʜʦʙʳʚʘʶʱʝʡ, ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ, 

ʥʝʬʪʝʭʠʤʠʯʝʩʢʦʡ ʠ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ɺ ʵʥʝʨʛʦʩʠʩʪʝʤʝ ʊʘʪʘʨʩʪʘʥʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʝʡʩʪʚʫʶʪ ʚ ʢʘʯʝʩʪʚʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʙʠʟʥʝʩ-

ʝʜʠʥʠʮ:  

1. ʏʝʪʳʨʝ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʠ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʚ ʨʝʞʠʤʝ ʢʦʤʧʣʝʢʩʥʦʡ ʚʳʨʘʙʦʪʢʠ (ʆɸʆ 

çɻʝʥʝʨʠʨʫʶʱʘʷ ʢʦʤʧʘʥʠʷè, ʆɸʆ çʊɻʂ-16è, ʆʆʆ çʅʠʞʥʝʢʘʤʩʢʘʷ ʊʕʎè ʠ ɿɸʆ çʊɻʂ ʋʨʫʩʩʠʥʩʢʘʷ 

ɻʈʕʉè); 

2. ʕʣʝʢʪʨʦʩʝʪʝʚʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʦʜʥʘ ʠʟ ʙʦʣʴʰʠʭ, ʢʘʢ ʧʦ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʪʝʡ ʠ 

ʩʦʩʪʘʚʫ ʦʩʥʦʚʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʘʢ ʠ ʧʦ ʦʙʲʝʤʫ ʧʝʨʝʜʘʚʘʝʤʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ï ʆɸʆ ñʉʝʪʝʚʘʷ 

ʢʦʤʧʘʥʠʷò; 

3. ɻʘʨʘʥʪʠʨʫʶʱʠʡ ʠʤʧʦʨʪʝʨ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ ï ʆɸʆ çʊʘʪʵʥʝʨʛʦʩʙʳʪè. 

ʅʝʣʴʟʷ ʥʝ ʦʪʤʝʪʠʪʴ, ʢʘʢ ʚʝʜʝʪ ʨʘʙʦʪʫ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʢʘʜʨʦʚ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʌɻɹʆʋ ɺʇʆ 

çʂʘʟʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʢʦʪʦʨʳʡ ʦʩʥʘʱʝʥ ʩʦʚʨʝʤʝʥʥʳʤʠ 

ʣʘʙʦʨʘʪʦʨʠʷʤʠ. ɺ 2013 ʛʦʜʫ ʥʘ ʙʘʟʝ ʌɻɹʆʋ ɺʇʆ çʂʘʟʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪè ʙʳʣ ʩʦʟʜʘʥ ʎʝʥʪʨ ʢʦʤʧʝʪʝʥʮʠʡ ʠ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʣʘʩʪʠ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ [4, ʩ. 36]. 1 ʘʧʨʝʣʷ 

2015 ʛ. ʥʘ ʧʣʦʱʘʜʢʝ ʎʝʥʪʨʘ ʢʦʤʧʝʪʝʥʮʠʡ ʦʪʢʨʳʣʩʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʮʝʥʪʨ çɼʘʥʬʦʩʩè, ʚ ʢʦʪʦʨʦʤ 

ʩʧʝʮʠʘʣʠʩʪʳ ʧʨʦʝʢʪʥʳʭ, ʤʦʥʪʘʞʥʳʭ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʩʤʦʛʫʪ ʧʦʚʳʩʠʪʴ ʩʚʦʶ 

ʢʚʘʣʠʬʠʢʘʮʠʶ ʚ ʦʙʣʘʩʪʠ ʵʥʝʨʛʝʪʠʢʠ, ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ɺ 2016 ʛʦʜʫ ʧʨʠʦʨʠʪʝʪʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʦʙʣʘʩʪʠ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ 

ʚ ʊʘʪʘʨʩʪʘʥʝ ʷʚʣʷʶʪʩʷ ʨʝʘʣʠʟʘʮʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦ ʤʦʜʝʨʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʤʦʱʥʦʩʪʝʡ, ʨʘʟʚʠʪʠʝ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʛʝʥʝʨʘʮʠʠ ʩ ʧʨʠʦʨʠʪʝʪʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ 

ʚʳʨʘʙʦʪʢʠ ʵʥʝʨʛʠʠ, ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤ ʵʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪʘ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʵʥʝʨʛʦʩʝʨʚʠʩʥʳʭ 

ʢʦʥʪʨʘʢʪʦʚ ʚ ʙʶʜʞʝʪʥʦʡ ʩʬʝʨʝ, ʧʝʨʝʚʦʜ ʥʘ ʛʘʟʦʤʦʪʦʨʥʦʝ ʪʦʧʣʠʚʦ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʡ ʪʝʭʥʠʢʠ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʧʦʜʜʝʨʞʢʘ ʠ ʧʨʦʧʘʛʘʥʜʘ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ, ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʛʨʘʤʤ 

ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʨʘʙʦʪʥʠʢʦʚ ʙʶʜʞʝʪʥʦʡ ʩʬʝʨʳ, ʫʩʠʣʝʥʠʝ ʢʦʥʪʨʦʣʷ ʩʦ ʩʪʦʨʦʥʳ ʥʘʜʟʦʨʥʳʭ 

ʦʨʛʘʥʦʚ ʟʘ ʠʩʧʦʣʥʝʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ [5]. ʊʘʢʠʝ ʟʘʜʘʯʠ ʙʳʣʠ ʦʙʦʟʥʘʯʝʥʳ ʚ ʭʦʜʝ 

ʟʘʩʝʜʘʥʠʷ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʨʝʩʧʫʙʣʠʢʠ, ʧʦʩʚʷʱʝʥʥʦʛʦ ʭʦʜʫ ʨʝʘʣʠʟʘʮʠʠ ʛʦʩʧʨʦʛʨʘʤʤʳ çʕʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ ʠ 

ʧʦʚʳʰʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʈʝʩʧʫʙʣʠʢʝ ʊʘʪʘʨʩʪʘʥ ʥʘ 2014-2020 ʛʦʜʳè. 

ɺ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʩʬʝʨʝ ʧʦ ʠʪʦʛʘʤ 2015 ʛʦʜʘ ʥʘʙʣʶʜʘʝʪʩʷ ʜʠʥʘʤʠʢʘ ʩʥʠʞʝʥʠʷ ʫʜʝʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʧʦʪʨʝʙʣʝʥʠʷ ʧʦ ʚʩʝʤ ʚʠʜʘʤ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʠ ʚʦʜʳ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ 2014 ʛʦʜʦʤ ʚ ʤʫʥʠʮʠʧʘʣʴʥʦʤ 

ʩʝʢʪʦʨʝ ʩʥʠʞʝʥʠʝ ʧʦ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʠ ʛʘʟʫ ʩʦʩʪʘʚʠʣʦ 7,9 %, ʧʦ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ï 1,4 %, ʧʦ ʚʦʜʝ ï 

2,1 %. 

ʇʦʢʘʟʘʪʝʣʠ ʦʩʥʘʱʝʥʥʦʩʪʠ ʧʨʠʙʦʨʘʤʠ ʫʯʝʪʘ ʠ ʫʟʣʘʤʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʠ ʚʦʜʳ ʥʘ 

ʦʙʲʝʢʪʘʭ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʩʬʝʨʳ ʧʦ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʩʦʩʪʘʚʣʷʶʪ 78,4 %, ʧʦ ʦʩʪʘʣʴʥʳʤ ʚʠʜʘʤ ʨʝʩʫʨʩʦʚ ï 

ʙʦʣʝʝ 90 %. 

ʆʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʵʥʝʨʛʦʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜ ʥʘ ʙʦʣʝʝ ʜʝʰʝʚʳʝ 

ʚʠʜʳ ʪʦʧʣʠʚʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʚʤʝʩʪʦ ʪʨʘʜʠʮʠʦʥʥʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʙʝʥʟʠʥʘ ʠ 

ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ. 

ʆʮʝʥʠʚʘʷ ʭʦʜ ʨʝʘʣʠʟʘʮʠʠ ʛʦʩʧʨʦʛʨʘʤʤʳ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʛʦʚʦʨʷ ʦ ʧʝʨʩʧʝʢʪʠʚʘʭ 

ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʊʘʪʘʨʩʪʘʥʝ, ʇʨʝʟʠʜʝʥʪ ʈʊ ʈʫʩʪʘʤ ʄʠʥʥʠʭʘʥʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʧʦʜʯʝʨʢʥʫʣ: çʕʥʝʨʛʦʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝ ï ʵʪʦ ʥʘʰʘ ʢʦʥʢʫʨʝʥʪʥʦʩʪʴ, ʠ ʝʩʣʠ ʤʳ ʥʝ ʙʫʜʝʤ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʤʠʨʦʚʳʤ ʧʘʨʘʤʝʪʨʘʤ, ʥʘʰʠ ʜʝʣʘ ʙʫʜʫʪ ʥʝ ʦʯʝʥʴ ʭʦʨʦʰʠ. ʕʪʦ ʢʘʩʘʝʪʩʷ ʠ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʠ 

ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʅʫʞʥʦ ʩʠʩʪʝʤʥʦ ʨʘʙʦʪʘʪʴ, ʠ ʨʝʟʫʣʴʪʘʪʳ ʥʘʰʝʡ 

ʨʘʙʦʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʪʘʢʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʝʩʪʴè. 

ʇʨʦʛʨʘʤʤʘ ʨʝʰʘʝʪ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

ī ʧʦʚʳʰʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʟʘ ʩʯʝʪ ʪʝʭʥʠʯʝʩʢʦʡ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʨʥʠʟʘʮʠʠ; 
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ī ʧʨʝʜʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʠ ʩʦʟʜʘʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ ʠ 

ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʦʙʣʘʩʪʠ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ; 

ī ʚʥʝʜʨʝʥʠʝ ʥʘʫʯʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʣʘʩʪʠ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʠ 

ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ; 

ī ʨʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʶ ʠ ʧʦʚʳʰʝʥʠʶ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ʈʝʘʣʠʟʘʮʠʷ ʇʨʦʛʨʘʤʤʳ ʧʦʟʚʦʣʠʪ ʢ ʢʦʥʮʫ 2020 ʛʦʜʘ: 

ī ʦʙʝʩʧʝʯʠʪʴ ʩʥʠʞʝʥʠʝ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʚʘʣʦʚʦʛʦ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʧʨʦʜʫʢʪʘ 

(ʜʘʣʝʝ ï ɺʈʇ) ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ ʥʘ 40 ʧʨʦʮʝʥʪʦʚ ʢ 2020 ʛʦʜʫ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʨʦʚʥʷ 2007 ʛʦʜʘ 

(ʟʥʘʯʝʥʠʝ ʠʥʜʠʢʘʪʦʨʘ ʚ 2020 ʛʦʜʫ ʩʦʩʪʘʚʠʪ 16,44 ʪ.ʫ.ʪ./ʤʣʥ.ʨʫʙʣʝʡ), ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ 13,5 ʧʨʦʮʝʥʪʦʚ ʟʘ ʩʯʝʪ 

ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʤʝʨʦʧʨʠʷʪʠʡ (23,71 ʪ.ʫ.ʪ./ʤʣʥ.ʨʫʙʣʝʡ). 

ʇʦ ʠʪʦʛʘʤ ʨʘʙʦʪʳ ʥʘ ʜʘʥʥʳʡ ʛʦʜ (2016ʛʦʜ) ʜʦʩʪʠʛʥʫʪʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: 

ī ʫʩʪʘʥʦʚʣʝʥʳ ʧʨʠʙʦʨʳ ʫʯʝʪʘ, ʫʟʣʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʠ ʚʥʝʜʨʝʥʳ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʪʝʧʣʦʚʳʝ ʧʫʥʢʪʳ ʥʘ 343 ʦʙʲʝʢʪʘʭ ʞʠʣʠʱʥʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨ; 

ī ʧʨʦʚʝʜʝʥʳ ʨʘʙʦʪʳ ʧʦ ʤʦʜʝʨʥʠʟʘʮʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʜʣʷ 

ʚʳʨʘʙʦʪʢʠ (ʧʝʨʝʜʘʯʠ) ʪʝʧʣʦʚʦʡ ʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʥʘ 18 ʦʙʲʝʢʪʘʭ ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʳ; 

ī ʧʨʦʚʝʜʝʥʘ ʵʢʩʧʝʨʪʠʟʘ ʧʨʦʛʨʘʤʤ 15 ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʩʬʝʨʝ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ; 

ī ʩʬʦʨʤʠʨʦʚʘʥʳ 4 ʦʪʯʝʪʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʠʷ ʥʘʫʯʥʦ- ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʚ ʦʙʣʘʩʪʠ 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʘʚʝʨʰʝʥʘ 

ʨʘʟʨʘʙʦʪʢʘ ʩʭʝʤʳ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʛ. ʂʘʟʘʥʠ; 

ī ʧʨʦʚʝʜʝʥʦ ʦʙʫʯʝʥʠʝ 172 ʩʣʫʰʘʪʝʣʝʡ ʠʟ ʯʠʩʣʘ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʈʊ; 

ī ʧʦʜʛʦʪʦʚʣʝʥʳ ʠ ʨʘʟʤʝʱʝʥʳ ʙʘʥʥʝʨʳ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʥʘ ʪʝʤʫ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʚ 

ʩʝʪʝʚʳʭ ʠʟʜʘʥʠʷʭ, ʚ ʧʝʯʘʪʥʳʭ ʩʨʝʜʩʪʚʘʭ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ (ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʛʘʟʝʪʘʭ: çʂʘʟʘʥʩʢʠʝ 

ʚʝʜʦʤʦʩʪʠè, çʐʘʭʨʠ ʂʘʟʘʥè, çɿʝʣʝʥʦʜʦʣʴʩʢʘʷ ʧʨʘʚʜʘè, ʚ ʨʝʛʠʦʥʘʣʴʥʦʤ ʚʳʧʫʩʢʝ çʈʦʩʩʠʡʩʢʦʡ ʛʘʟʝʪʳè - 

çʅʝʜʝʣʷè ʩ ʜʫʙʣʠʨʦʚʘʥʠʝʤ ʥʘ ʧʦʨʪʘʣʝ rg.ru ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʪʘʥʠʮʝ çʂʘʟʘʥʴè); 

ī ʧʨʦʚʝʜʝʥʘ ʤʦʜʝʨʥʠʟʘʮʠʷ ʨʝʛʠʦʥʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝʤ ʚ 

ʈʊ (ʚ ʪʦʤ ʯʠʩʣʝ, ʨʝʘʣʠʟʦʚʘʥʳ ʦʪʯʝʪʥʳʝ ʬʦʨʤʳ ï 17 ʰʪ.; ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʚʳʙʦʨʢʠ ï 12 ʰʪ.; ʩʧʠʩʢʠ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʢʦʤʧʦʥʝʥʪʳ ʩʠʩʪʝʤʳ ʧʨʠʚʝʜʝʥʳ ʚ ʘʢʪʫʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʨʘʮʠʦʥʘʣʴʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʧʦʚʳʰʝʥʠʷ 

ʨʝʛʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ. ɼʦ 2020 ʛʦʜʘ ʧʨʝʜʩʪʦʠʪ ʙʦʣʴʰʘʷ ʨʘʙʦʪʘ ʧʦ ʧʦʚʳʰʝʥʠʶ ʢʘʢ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʪʘʢ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʵʢʦʥʦʤʠʢʠ ʊʘʪʘʨʩʪʘʥʘ. 
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ʂ.ʄ. ʇʘʚʣʦʚ 

ʘʩʧʠʨʘʥʪ 

ɼ.ɸ. ʂʦʩʪʝʨʝʚ 

ʘʩʧʠʨʘʥʪ 

ɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ɺʦʨʦʥʝʞ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ʊɽʆʈɽʊʀʏɽʉʂʀɽ ɸʉʇɽʂʊʓ ʀʅʅʆɺɸʎʀʆʅʅʆɻʆ ʈɸɿɺʀʊʀʗ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʦʮʝʥʠʚʘʝʪʩʷ ʚʢʣʘʜ ʨʘʟʣʠʯʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʚ ʨʘʟʚʠʪʠʝ ʪʝʦʨʠʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ, 

ʨʘʩʢʨʳʚʘʶʪʩʷ ʧʦʜʭʦʜʳ ʢ ʦʧʠʩʘʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʢʘʪʝʛʦʨʠʠ çʠʥʥʦʚʘʮʠʠè. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʀʥʥʦʚʘʮʠʠ, ʥʦʚʦʚʚʝʜʝʥʠʷ, ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ, ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ,  

ʮʠʢʣʠʯʥʦʩʪʴ, ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ. 

 

ʋʩʠʣʠʚʘʶʱʝʝʩʷ ʚʣʠʷʥʠʝ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʥʘ ʪʝʤʧʳ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʦʙʲʝʢʪʠʚʥʦ ʦʙʫʩʣʦʚʠʣʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʦʪʜʝʣʴʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʚʷʟʘʥʥʦʛʦ ʩ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʪʝʦʨʠʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ.  

ʀʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ ʦʭʚʘʪʳʚʘʝʪ ʧʨʦʮʝʩʩʳ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ: ʦʪ ʜʦʤʘʰʥʠʭ ʭʦʟʷʡʩʪʚ ʠ ʦʪʜʝʣʴʥʳʭ ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ ʜʦ 

ʥʘʮʠʦʥʘʣʴʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ ʛʣʦʙʘʣʴʥʦʡ ʤʠʨʦʚʦʡ ʩʠʩʪʝʤʳ [2-4, 6-8]. ɿʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʝʝ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʥʝʩʣʠ ʪʘʢʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʢʘʢ ʁ. ʐʫʤʧʝʪʝʨ (ʢʦʥʮʝʥʪʨʠʨʦʚʘʣ ʚʥʠʤʘʥʠʝ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʠʥʥʦʚʘʮʠʷʭ, ʨʝʘʣʠʟʫʝʤʳʭ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ; ʨʘʟʛʨʘʥʠʯʠʣ ʧʦʥʷʪʠʷ çʠʟʦʙʨʝʪʝʥʠʝè ʠ çʥʦʚʦʚʚʝʜʝʥʠʝè; 

ʨʘʩʩʫʞʜʘʣ ʦ ʚʟʘʠʤʦʩʚʷʟʠ ʧʦʟʠʪʠʚʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʵʢʦʥʦʤʠʢʝ ʩ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ-

ʠʥʥʦʚʘʪʦʨʦʚ; ʚ ʢʘʯʝʩʪʚʝ ʢʣʶʯʝʚʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚʳʭʦʜʘ ʠʟ ʮʠʢʣʠʯʝʩʢʠʭ ʢʨʠʟʠʩʦʚ ʚʳʜʝʣʷʣ ʛʝʥʝʨʘʮʠʶ 

ʙʘʟʠʩʥʳʭ ʠʥʥʦʚʘʮʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʝʨʝʭʦʜ ʢ ʥʦʚʦʤʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʫʢʣʘʜʫ, ʨʘʩʩʤʘʪʨʠʚʘʣ 

ʠʥʥʦʚʘʮʠʠ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ), ʅ. ʂʦʥʜʨʘʪʴʝʚ 

(ʦʙʦʩʥʦʚʳʚʘʣ ʟʘʢʦʥʦʤʝʨʥʫʶ ʩʚʷʟʴ çʧʦʚʳʰʘʪʝʣʴʥʳʭè ʠ çʧʦʥʠʞʘʪʝʣʴʥʳʭè ʚʦʣʥ ʙʦʣʴʰʠʭ ʮʠʢʣʦʚ 

ʢʦʥʲʶʥʢʪʫʨʳ ʩ ʚʦʣʥʘʤʠ ʪʝʭʥʠʯʝʩʢʠʭ ʠʟʦʙʨʝʪʝʥʠʡ ʠ ʠʭ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ), ɻ. ʄʝʥʰ 

(ʧʨʝʜʣʦʞʠʣ S-ʤʦʜʝʣʴ ʠʥʚʝʩʪʠʮʠʡ, ʦʪʨʘʞʘʶʱʫʶ ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʢʣʘʜʘ, ʨʘʩʢʨʳʣ 

ʩʦʜʝʨʞʘʥʠʝ ʢʘʪʝʛʦʨʠʠ çʪʝʭʥʠʯʝʩʢʠʡ ʧʘʪè, ʨʘʟʨʝʰʝʥʠʝ ʢʦʪʦʨʦʛʦ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠʥʥʦʚʘʮʠʡ, ʩʯʠʪʘʣ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʬʦʨʤʠʨʫʶʪʩʷ ʧʦʩʣʝ 

ʬʘʟʳ ʜʝʧʨʝʩʩʠʠ), ʉ. ʂʫʟʥʝʮ (ʧʨʝʜʣʦʞʠʣ ʚʝʩʪʠ ʨʝʯʴ ʦ ʛʣʦʙʘʣʴʥʳʭ (ʵʧʦʭʘʣʴʥʳʭ) ʠʥʥʦʚʘʮʠʷʭ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʩʢʘʯʦʢ ʚ ʨʘʟʚʠʪʠʠ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʝʨʝʡʪʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʥʘ ʩʣʝʜʫʶʱʫʶ ʩʪʘʜʠʶ 

ʨʘʟʚʠʪʠʷ), ɹ. ʊʚʠʩʩ (ʠʩʩʣʝʜʦʚʘʣ ʧʨʦʮʝʩʩʳ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠʟʦʙʨʝʪʝʥʠʡ ʚ ʥʦʚʦʚʚʝʜʝʥʠʷ ʠ ʚʳʷʚʠʣ ʬʘʢʪʦʨʳ, 

ʦʧʨʝʜʝʣʷʶʱʠʝ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ), ʄ. ʇʦʨʪʝʨ (ʚʳʷʚʠʣ ʚʟʘʠʤʦʩʚʷʟʴ ʧʦʷʚʣʝʥʠʷ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ ʠʭ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʛʝʥʝʨʘʮʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠʥʥʦʚʘʮʠʡ, ʨʘʩʩʤʘʪʨʠʚʘʣ 

ʠʥʥʦʚʘʮʠʠ ʢʘʢ ʢʣʶʯʝʚʦʡ ʬʘʢʪʦʨ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʴʥʦʡ 

ʢʦʥʢʫʨʝʥʮʠʠ), ʂ. ʌʨʠʤʝʥ (ʠʩʩʣʝʜʦʚʘʣ ʥʘʮʠʦʥʘʣʴʥʫʶ ʠʥʥʦʚʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ ʩ ʧʦʟʠʮʠʡ 

ʠʥʩʪʠʪʫʮʠʦʥʘʣʠʟʤʘ, ʨʘʩʩʤʘʪʨʠʚʘʷ ʝʝ ʢʘʢ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʫʶ ʩʝʪʴ, ʩʦʜʝʡʩʪʚʫʶʱʫʶ ʛʝʥʝʨʘʮʠʠ, 

ʧʨʦʜʚʠʞʝʥʠʶ ʠ ʚʥʝʜʨʝʥʠʶ ʠʥʥʦʚʘʮʠʡ, ʦʙʦʩʥʦʚʘʣ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʟʘʠʤʦʩʚʷʟʠ ʩʦʮʠʘʣʴʥʳʭ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʥʥʦʚʘʮʠʡ ʢʘʢ ʠʩʪʦʯʥʠʢʘ ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ ʚʳʭʦʜʘ ʠʟ ʢʨʠʟʠʩʘ), ʌ. ʍʘʡʝʢ (ʚʳʜʚʠʥʫʣ 

ʪʝʟʠʩ ʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʥʘʫʯʥʦʛʦ ʟʥʘʥʠʷ, ʨʘʩʢʨʳʣ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʠ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ 

ʫʩʣʦʚʠʡ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʜʦʢʘʟʘʣ ʟʘʚʠʩʠʤʦʩʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʧʦʥʪʘʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʦʪ ʫʨʦʚʥʷ ʮʝʥʪʨʘʣʠʟʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ), ɻ. 

ʀʮʢʦʚʠʮ ʠ ʃ. ʃʝʡʜʝʩʜʦʨʬ (ʦʙʦʩʥʦʚʘʣʠ ʪʝʦʨʠʶ çʪʨʦʡʥʦʡ ʩʧʠʨʘʣʠè, ʦʧʠʩʳʚʘʶʱʠʭ ʦʨʛʘʥʠʟʘʮʠʶ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʩʥʦʚʥʳʭ ʠʥʩʪʠʪʫʪʦʚ ʪʨʠʘʜʳ: ʚʣʘʩʪʴ ï ʥʘʫʢʘ ï ʙʠʟʥʝʩ), ɺ. ʇʦʣʪʝʨʦʚʠʯ (ʚʳʜʚʠʥʫʣ ʠ 
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ʦʙʦʩʥʦʚʘʣ ʪʝʟʠʩ ʦ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʛʣʦʙʘʣʴʥʳʭ ʮʠʢʣʠʯʝʩʢʠʭ ʢʨʠʟʠʩʦʚ ʚʩʣʝʜʩʪʚʠʝ ʥʘʩʪʫʧʣʝʥʠʷ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʘʫʟʳ, ʚ ʫʩʣʦʚʠʷʭ ʢʦʪʦʨʦʡ ʠʤʝʶʱʠʝʩʷ ʪʝʭʥʦʣʦʛʠʠ ʠʩʯʝʨʧʘʣʠ ʧʦʪʝʥʮʠʘʣ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʦʩʪʘ, ʘ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʢʘ ʥʝ ʠʛʨʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʡ ʨʦʣʠ), ʖ. ʗʢʦʚʝʮ (ʧʨʝʜʩʪʘʚʣʷʣ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʠ 

ʠʟʦʙʨʝʪʘʪʝʣʴʥʳʡ ʮʠʢʣʳ ʢʘʢ ʵʣʝʤʝʥʪʳ ʦʙʱʝʛʦ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʮʠʢʣʘ) ʠ ʜʨ. 

ʉ.ɸ. ʅʝʛʘʥʦʚ ʠ ʀ.ʉ. ʅʝʛʘʥʦʚʘ [1], ʘʥʘʣʠʟʠʨʫʷ ʩʣʦʞʠʚʰʠʡʩʷ ʢʨʫʛ ʦʧʨʝʜʝʣʝʥʠʡ ʢʘʪʝʛʦʨʠʠ 

çʠʥʥʦʚʘʮʠʷè ʧʨʠʭʦʜʷʪ ʢ ʚʳʚʦʜʫ ʦ ʪʦʤ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʧʦʣʫʯʠʣʠ ʪʨʠ ʧʦʜʭʦʜʘ. ɺ ʨʘʤʢʘʭ ʧʝʨʚʦʛʦ ʧʦʜʭʦʜʘ ʠʥʥʦʚʘʮʠʠ ʦʪʦʞʜʝʩʪʚʣʷʶʪʩʷ ʩ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ 

ʥʦʚʦʚʚʝʜʝʥʠʷʤʠ ʠ ʥʦʚʰʝʩʪʚʘʤʠ. ʇʨʠ ʚʪʦʨʦʤ - ʠʥʥʦʚʘʮʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʚʠʜʝ ʧʨʦʮʝʩʩʘ ʩʦʟʜʘʥʠʷ ʥʦʚʦʡ 

ʧʨʦʜʫʢʮʠʠ, ʪʝʭʥʦʣʦʛʠʠ, ʥʦʚʰʝʩʪʚ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʠ, ʧʨʠ ʪʨʝʪʴʝʤ ï ʚ ʚʠʜʝ ʧʨʦʮʝʩʩʘ ʚʥʝʜʨʝʥʠʷ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʦʚʰʝʩʪʚ, ʢʘʯʝʩʪʚʝʥʥʦ ʦʪʣʠʯʥʳʭ ʦʪ ʧʨʝʜʰʝʩʪʚʫʶʱʝʛʦ ʘʥʘʣʦʛʘ. 

ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʦʜʥʦ ʠʟ ʩʘʤʳʭ ʫʜʘʯʥʳʭ ʦʧʨʝʜʝʣʝʥʠʡ ʠʥʥʦʚʘʮʠʡ, ʨʘʩʢʨʳʚʘʶʱʠʭ ʛʣʫʙʠʥʥʫʶ ʩʫʪʴ 

ʜʘʥʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʢʘʪʝʛʦʨʠʠ, ʜʘʣ ɹ. ʊʚʠʩʩ [5]. ʃʶʙʫʶ ʠʥʥʦʚʘʮʠʶ ʦʥ ʧʨʝʜʣʘʛʘʣ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 

ʧʨʦʮʝʩʩ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʠʟʦʙʨʝʪʝʥʠʝ ʠʣʠ ʠʜʝʷ ʧʨʠʦʙʨʝʪʘʝʪ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʩʦʜʝʨʞʘʥʠʝ, ʢʦʪʦʨʦʝ 

ʙʫʜʝʪ ʨʝʘʣʠʟʦʚʘʥʦ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺ çʈʫʢʦʚʦʜʩʪʚʝ ʆʩʣʦè (ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʙʦʨʫ ʠ ʘʥʘʣʠʟʫ ʜʘʥʥʳʭ ʧʦ ʠʥʥʦʚʘʮʠʷʤ, ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ 

ʆʨʛʘʥʠʟʘʮʠʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠ ʨʘʟʚʠʪʠʷ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʙʶʨʦ ʝʚʨʦʧʝʡʩʢʠʭ ʩʦʦʙʱʝʩʪʚ) 

ʧʦʜ ʠʥʥʦʚʘʮʠʝʡ ʧʦʥʠʤʘʝʪʩʷ ʢʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʦʧʣʦʱʝʥʥʳʡ ʚ ʚʠʜʝ ʥʦʚʳʭ 

ʠʣʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʣʠʙʦ ʚ ʥʦʚʦʤ ʧʦʜʭʦʜʝ ʢ ʩʦʮʠʘʣʴʥʳʤ 

ʫʩʣʫʛʘʤ. 

ɺʩʝ ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʤʝʩʪʘ ʠʥʥʦʚʘʮʠʡ ʚ ʩʠʩʪʝʤʝ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʚʳʚʦʜʘʭ ʁ. ʐʫʤʧʝʪʝʨʘ, ʦʙʦʩʥʦʚʘʚʰʝʛʦ ʢʦʥʮʝʧʮʠʶ ʧʨʝʦʜʦʣʝʥʠʷ ʩʠʩʪʝʤʥʳʭ ʢʨʠʟʠʩʦʚ ʯʝʨʝʟ 

ʦʙʥʦʚʣʝʥʠʝ ʢʘʧʠʪʘʣʘ ʥʘ ʦʩʥʦʚʝ ʪʝʭʥʠʯʝʩʢʠʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʥʦʚʦʚʚʝʜʝʥʠʡ ʠ 

ʨʝʘʣʠʟʘʮʠʶ ʠʥʥʦʚʘʮʠʡ ʯʝʨʝʟ ʥʦʚʳʝ ʢʦʤʙʠʥʘʮʠʠ ʬʘʢʪʦʨʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʥʥʦʚʘʮʠʡ ʧʨʠʚʦʜʠʪ ʢ çʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʩʢʘʯʢʫè ʢʘʢ ʚ ʨʘʟʚʠʪʠʠ ʦʪʜʝʣʴʥʳʭ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʫʙʲʝʢʪʦʚ, ʠʥʠʮʠʠʨʦʚʘʚʰʠʭ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ, ʪʘʢ ʠ ʚ ʨʘʟʚʠʪʠʠ 

ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʯʝʨʝʟ ʧʦʜʜʝʨʞʘʥʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʚʩʝʡ ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ. ʈʘʟʣʠʯʘʶʪ ʤʘʣʳʝ (ʠʥʥʦʚʘʮʠʠ, ʥʦʩʷʱʠʝ ʵʚʦʣʶʮʠʦʥʥʳʡ ʭʘʨʘʢʪʝʨ) ʠ ʛʣʦʙʘʣʴʥʳʝ 

(ʦʙʝʩʧʝʯʠʚʘʶʪ ʪʝʭʥʠʯʝʩʢʫʶ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʨʝʚʦʣʶʮʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ). 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 
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ʉ.ʀ. ʉʘʚʠʮʢʠʡ 

ʇʝʪʨʦʟʘʚʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʆ.ɺ. ʇʦʪʘʰʝʚʘ 

ʢ.ʵ.ʥ., ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʀʥʩʪʠʪʫʪʘ ʵʢʦʥʦʤʠʢʠ  

ʂʘʨʝʣʴʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʈɸʅ 

 

ʇʈʆɻʈɸʄʄʅʆ-ʎɽʃɽɺʆɽ ʋʇʈɸɺʃɽʅʀɽ ʀ ʈɸɿɺʀʊʀɽ ʈɽɻʀʆʅɸ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʧʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʦʡ ʤʝʪʦʜ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ʇʨʦʙʣʝʤʳ 

ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʘ ʩʚʷʟʘʥʥʳʝ ʩ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʩʧʦʣʥʠʪʝʣʝʡ ʤʝʨʦʧʨʠʷʪʠʡ 

ʧʨʦʛʨʘʤʤʳ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝʤ ʙʶʜʞʝʪʘ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʣʘʥʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʈʘʟʨʘʙʦʪʢʘ ʠ ʨʝʘʣʠʟʘʮʠʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝʥʠʷ ʧʨʠʥʮʠʧʦʚ ʮʝʣʝʚʦʛʦ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʠ 

ʤʦʥʠʪʦʨʠʥʛʘ ʠʩʧʦʣʥʝʥʠʷ ʚʩʝʭ ʵʪʘʧʦʚ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʇʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʦʡ ʤʝʪʦʜ, ʧʨʦʛʨʘʤʤʘ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʧʨʦʙʣʝʤʳ ʨʝʘʣʠʟʘʮʠʠ, ʨʝʛʠʦʥ. 

 

ʇʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʦʡ ʤʝʪʦʜ (ʜʘʣʝʝ ï ʇʎʄ) ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʠ 

ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʵʢʦʥʦʤʠʢʠ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʟʚʠʪʳʭ 

ʩʪʨʘʥ. ɺ ʈʦʩʩʠʠ ʦʥ ʧʨʠʤʝʥʷʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ˉ 172-ʌɿ çʆ ʩʪʨʘʪʝʛʠʯʝʩʢʦʤ 

ʧʣʘʥʠʨʦʚʘʥʠʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè ʦʪ 28 ʠʶʥʷ 2014 ʛ. ʎʝʣʝʚʘʷ ʧʨʦʛʨʘʤʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʢʦʤʧʣʝʢʩ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠ ʜʨʫʛʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʵʬʬʝʢʪʠʚʥʦʝ ʨʝʰʝʥʠʝ ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ ʚ ʦʙʣʘʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ, ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ, ʢʫʣʴʪʫʨʥʦʛʦ ʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ. ʆʙʳʯʥʦ ʵʪʦ 

ʧʨʦʝʢʪʥʳʡ ʠ ʘʜʨʝʩʥʳʡ ʜʦʢʫʤʝʥʪ, ʫʚʷʟʳʚʘʶʱʠʡ ʜʝʡʩʪʚʠʷ ʨʘʟʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʣʠʮ-ʩʦʠʩʧʦʣʥʠʪʝʣʝʡ 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʭ ʚʝʜʦʤʩʪʚʝʥʥʦʡ ʧʦʜʯʠʥʝʥʥʦʩʪʠ ʧʦ ʩʨʦʢʘʤ ʚʳʧʦʣʥʝʥʠʷ ʵʪʘʧʦʚ ʨʘʙʦʪ ʠ ʚʳʜʝʣʷʝʤʳʤ 

ʨʝʩʫʨʩʘʤ. 

ʂ ʦʩʦʙʝʥʥʦʩʪʷʤ ʇʎʄ ʦʙʳʯʥʦ ʦʪʥʦʩʷʪ: 

1) ʢʦʥʢʨʝʪʥʦʩʪʴ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ, ʜʦʩʪʠʛʘʝʤʳʭ ʩʦʩʪʘʚʣʝʥʥʦʡ ʧʨʦʛʨʘʤʤʦʡ, 

2) ʧʦʵʪʘʧʥʦʩʪʴ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ, 

3) ʢʦʤʧʣʝʢʩʥʦʩʪʴ ʠʩʪʦʯʥʠʢʦʚ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʮʝʣʝʡ ʚʪʦʨʦʛʦ 

ʫʨʦʚʥʷ ï ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʧʦ ʨʝʩʫʨʩʘʤ, ʩʨʦʢʘʤ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʠ ʠʩʧʦʣʥʠʪʝʣʷʤ ʧʫʥʢʪʳ ʧʨʦʛʨʘʤʤ, 

4) ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʝʩʫʨʩʦʚ ʥʘ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʠ ʵʬʬʝʢʪʠʚʥʳʭ, ʣʠʙʦ ʩʦʮʠʘʣʴʥʦ 

ʟʥʘʯʠʤʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ, 

5) ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʚʳʷʚʣʝʥʥʘʷ ʧʨʦʙʣʝʤʘ ʥʝ ʫʩʪʨʘʥʷʝʪʩʷ ʩʘʤʘ ʩʦʙʦʡ ʚ ʧʨʦʮʝʩʩʝ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ (ʘ ʥʘʦʙʦʨʦʪ, ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʢ ʦʙʦʩʪʨʝʥʠʶ), 

6) ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʩʪʘʚʣʝʥʠʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʚʘʨʠʘʥʪʦʚ (ʥʝ ʤʝʥʝʝ ʜʚʫʭ) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʲʸʤʘ 

ʨʝʘʣʴʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ, 

7) ʘʜʨʝʩʥʦʩʪʴ ʠ ʥʝʧʨʠʤʝʥʠʤʦʩʪʴ ʢ ʫʩʣʦʚʠʷʤ ʜʨʫʛʦʛʦ ʨʝʛʠʦʥʘ, ʛʜʝ ʚʳʷʚʣʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʤʦʛʫʪ ʙʳʪʴ 

ʥʝ ʩʪʦʣʴ ʘʢʪʫʘʣʴʥʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʛʨʘʤʤʳ ʦʧʨʝʜʝʣʷʶʪ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ 

ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʘ ʟʘʪʝʤ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʚʣʝʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

(ʚʥʝʙʶʜʞʝʪʥʳʭ) ʩʨʝʜʩʪʚ ʠ ʠʥʚʝʩʪʠʮʠʡ. ʇʨʠ ʵʪʦʤ ʩʦʭʨʘʥʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ, ʨʝʛʠʦʥʘʣʴʥʦʤ ʠʣʠ ʤʝʩʪʥʦʤ ʫʨʦʚʥʷʭ, ʠʩʭʦʜʷ ʠʟ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ. 

ʎʝʣʝʚʳʝ ʧʨʦʛʨʘʤʤʳ ʤʦʞʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʧʨʠʟʥʘʢʘʤ: 

https://teacode.com/online/udc/33/338.242.html
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¶ ʧʦ ʭʘʨʘʢʪʝʨʫ ʧʨʦʙʣʝʤ ʠ ʮʝʣʝʡ (ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ- 

ʭʦʟʷʡʩʪʚʝʥʥʳʝ);  

¶ ʧʦ ʚʨʝʤʝʥʠ (ʢʨʘʪʢʦʩʨʦʯʥʳʝ, ʩʨʝʜʥʝʩʨʦʯʥʳʝ, ʜʦʣʛʦʩʨʦʯʥʳʝ);  

¶ ʧʦ ʫʨʦʚʥʶ ʠ ʩʦʩʪʘʚʫ ʩʬʝʨʳ ʚʣʠʷʥʠʷ ʠ ʩʬʝʨʳ ʨʝʘʣʠʟʘʮʠʠ (ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ, ʤʝʞʦʪʨʘʩʣʝʚʳʝ, 

ʦʪʨʘʩʣʝʚʳʝ, ʨʝʛʠʦʥʘʣʴʥʳʝ, ʤʫʥʠʮʠʧʘʣʴʥʳʝ). 

ɺʧʦʣʥʝ ʝʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʵʪʠ ʚʠʜʳ ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ. 

ʇʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʮʝʣʝʚʦʡ ʧʨʦʛʨʘʤʤʳ ʜʦʣʞʝʥ ʚʢʣʶʯʘʪʴ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ: 

a) ʵʪʘʧ ʘʥʘʣʠʪʠʯʝʩʢʠʡ ï ʧʨʦʚʦʜʠʪʩʷ ʚʩʝʩʪʦʨʦʥʥʠʡ ʘʥʘʣʠʟ ʧʨʦʙʣʝʤʥʳʭ ʩʠʪʫʘʮʠʡ, ʚʦʟʥʠʢʰʠʭ ʚ 

ʨʘʤʢʘʭ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʧʨʠʦʨʠʪʝʪʦʚ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ; ʬʦʨʤʫʣʠʨʫʝʪʩʷ ʮʝʣʴ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ 

ʠʟʤʝʥʝʥʠʡ;  

b) ʵʪʘʧ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʨʘʪʝʛʠʠ ï ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʦʣʛʦʚʨʝʤʝʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʠʣʠ ʢʦʤʙʠʥʘʮʠʷ 

ʥʘʧʨʘʚʣʝʥʠʡ, ʥʘ ʢʦʪʦʨʳʭ ʩʣʝʜʫʝʪ ʠʩʢʘʪʴ ʧʫʪʠ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ;  

c) ʵʪʘʧ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʳ ï ʚʳʜʝʣʷʶʪʩʷ ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʠ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʠʭ ʨʝʘʣʠʟʘʮʠʠ; 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʩʥʦʚʥʳʝ ʚʨʝʤʝʥʥʳʝ ʧʝʨʠʦʜʳ;  

d) ʵʪʘʧ ʦʮʝʥʢʠ ʬʠʥʘʥʩʦʚʳʭ ʠ ʨʝʩʫʨʩʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ï ʦʮʝʥʠʚʘʶʪʩʷ ʬʠʥʘʥʩʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʨʝʘʣʠʟʘʮʠʠ ʮʝʣʝʚʦʡ ʧʨʦʛʨʘʤʤʳ ʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚʦʟʤʦʞʥʳʝ ʠʩʪʦʯʥʠʢʠ ʧʦʛʘʰʝʥʠʷ ʟʘʪʨʘʪ (ʙʶʜʞʝʪʳ 

ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʝʡ, ʧʨʠʚʣʝʯʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʠ ʨʝʩʫʨʩʳ). 

ʈʘʟʨʘʙʦʪʢʘ ʮʝʣʝʚʦʡ ʧʨʦʛʨʘʤʤʳ ʥʘʯʠʥʘʝʪʩʷ ʩ ʦʧʠʩʘʥʠʷ ʧʨʦʙʣʝʤʥʦʡ ʩʠʪʫʘʮʠʠ, ʫʪʦʯʥʝʥʠʷ 

ʬʦʨʤʫʣʠʨʦʚʢʠ ʧʨʦʙʣʝʤʳ ʠ ʦʙʦʩʥʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʮʝʣʝʚʦʡ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʝʝ ʨʝʰʝʥʠʷ.  

ʎʝʣʝʚʳʝ ʧʨʦʛʨʘʤʤʳ ʜʦʣʞʥʳ ʠʤʝʪʴ ʩʣʝʜʫʶʱʫʶ ʩʪʨʫʢʪʫʨʫ: 

¶ ʮʝʣʝʚʦʡ ʙʣʦʢ, ʧʦʢʘʟʳʚʘʶʱʠʡ, ʢʘʢʦʡ ʠʟ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʧʨʠʦʨʠʪʝʪʦʚ ʨʝʘʣʠʟʫʝʪ ʜʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ; 

¶ ʩʪʨʫʢʪʫʨʥʳʡ ʙʣʦʢ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʦʩʥʦʚʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʩʦʮʠʘʣʴʥʳʭ ʮʝʣʝʡ; 

¶ ʨʝʩʫʨʩʥʳʡ ʙʣʦʢ, ʢʦʥʢʨʝʪʠʟʠʨʫʶʱʠʡ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʤʘʪʝʨʠʘʣʴʥʳʭ ʠ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʘʭ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʨʦʛʨʘʤʤʳ; 

¶ ʙʣʦʢ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʙʦʩʥʦʚʘʥʠʡ, ʚ ʢʦʪʦʨʦʤ ʩʦʩʪʘʚʣʷʶʪʩʷ ʙʘʣʘʥʩʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʟʘ ʩʯʝʪ ʩʦʙʩʪʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʠʩʧʦʣʥʠʪʝʣʷ, ʧʨʠʚʣʝʯʝʥʠʷ ʩʨʝʜʩʪʚ ʠʥʚʝʩʪʦʨʦʚ ʠ 

ʧʘʨʪʥʝʨʦʚ. 

ʉʣʦʞʥʦʩʪʠ ʧʦʜʩʪʝʨʝʛʘʶʪ ʩʦʩʪʘʚʠʪʝʣʝʡ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ: ʚʦ-ʧʝʨʚʳʭ, ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʘʚʠʣʴʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʮʝʣʴ ʧʨʦʛʨʘʤʤʳ, ʬʦʨʤʫʣʠʨʫʶʱʫʶʩʷ ʚ ʜʦʚʦʣʴʥʦ ʦʙʱʠʭ ʬʨʘʟʘʭ, ʠ ʨʘʟʙʠʪʴ ʝʸ ʥʘ 

ʢʦʥʢʨʝʪʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦʜ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ; ʚʦ-ʚʪʦʨʳʭ, ʟʥʘʯʠʪʝʣʴʥʫʶ ʩʣʦʞʥʦʩʪʴ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʛʨʘʤʤ. ʏʘʩʪʠʯʥʦ ʥʝʫʜʘʯʠ ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʢʨʦʶʪʩʷ ʚ 

ʥʝʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʨʫʢʦʚʦʜʷʱʠʭ ʨʘʙʦʪʥʠʢʦʚ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʇʎʄ. 

ʆʧʪʠʤʘʣʴʥʳʡ ʚʨʝʤʝʥʥʦʡ ʧʝʨʠʦʜ ʧʨʦʛʨʘʤʤ ʩʦʩʪʘʚʣʷʝʪ ʦʪ ʧʷʪʠ ʜʦ ʜʝʩʷʪʠ ʣʝʪ. ʇʨʠ ʵʪʦʤ ʚʘʞʥʦ 

ʜʦʩʪʠʞʝʥʠʝ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ çʤʫʣʴʪʠʧʣʠʢʘʮʠʦʥʥʦʛʦ ʵʬʬʝʢʪʘè, ʧʨʠ ʢʦʪʦʨʦʤ ʨʝʟʫʣʴʪʘʪ, ʧʦʣʫʯʝʥʥʳʡ ʧʨʠ 

ʨʝʘʣʠʟʘʮʠʠ ʦʜʥʦʛʦ ʥʦʚʦʚʚʝʜʝʥʠʷ ʚ ʢʘʢʦʡ-ʣʠʙʦ ʩʬʝʨʝ, ʫʚʝʣʠʯʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ ʚ ʮʝʣʦʤ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʦʛʦ ʤʝʪʦʜʘ ʫʧʨʘʚʣʝʥʠʷ ʵʢʦʥʦʤʠʢʦʡ ʧʦʟʚʦʣʷʝʪ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ 

ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ: 

1) ʵʢʦʥʦʤʠʷ ʩʨʝʜʩʪʚ ʩ ʫʯʝʪʦʤ ʨʘʩʭʦʜʦʚ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʢʦʥʢʨʝʪʥʳʭ ʮʝʣʝʡ (ʵʢʦʥʦʤʠʯʝʩʢʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ), 

2) ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʨʝʜʩʪʚ ʠʟ ʙʶʜʞʝʪʘ ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ (ʬʝʜʝʨʘʣʴʥʦʛʦ, 

ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ, ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ), ʘ ʪʘʢʞʝ ʧʨʠʚʣʝʯʝʥʠʝ ʯʘʩʪʥʳʭ ʠʥʚʝʩʪʠʮʠʡ, 

3) ʤʦʥʠʪʦʨʠʥʛ ʥʝ ʪʦʣʴʢʦ ʮʝʣʝʚʦʛʦ ʨʘʩʭʦʜʦʚʘʥʠʷ ʙʶʜʞʝʪʥʳʭ ʩʨʝʜʩʪʚ, ʥʦ ʠ ʢʦʥʪʨʦʣʴ ʟʘ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴʶ ʧʨʦʛʨʘʤʤʳ ʚ ʮʝʣʦʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʇʎʄ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʩʧʦʩʦʙʦʤ ʨʝʘʣʠʟʘʮʠʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʧʨʦʛʨʘʤʤ ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ ʠ ʦʙʲʸʤʘ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʟʘʚʠʩʠʪ ʦʪ ʚʟʘʠʤʥʦʡ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʠ ʦʧʳʪʘ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʥʠʢʦʚ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ. 
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ʃ.ʅ. ʉʘʜʳʢʦʚʘ 

ʉʪʫʜʝʥʪ ʢʘʬʝʜʨʳ çɺʦʜʥʳʝ ʙʠʦʨʝʩʫʨʩʳ ʠ ʘʢʚʘʢʫʣʴʪʫʨʘè 

ʈ.ɼ. ʀʩʷʥʦʚʘ  

ʉʪʫʜʝʥʪ ʢʘʬʝʜʨʳ çʄʝʥʝʜʞʤʝʥʪè 

ʉ.ɺ. ʇʠʨʦʛʦʚʘ 

ʉʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ çʄʝʥʝʜʞʤʝʥʪè 

ʂʘʟʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʂʘʟʘʥʴ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ʆʇʊʀʄʀɿɸʎʀʗ ʇʆʊʈɽɹʃɽʅʀʗ ʊʆʇʃʀɺʅʆ-ʕʅɽʈɻɽʊʀʏɽʉʂʀʍ ʈɽʉʋʈʉʆɺ, ʂɸʂ ʌɸʂʊʆʈ 

ʇʆɺʓʐɽʅʀʗ ʂʆʅʂʋʈɽʅʊʆʉʇʆʉʆɹʅʆʉʊʀ ʇʈɽɼʇʈʀʗʊʀʗ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʨʘʙʦʪʝ ʧʦʢʘʟʳʚʘʝʪʩʷ ʚʘʞʥʦʩʪʴ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʧʪʠʤʠʟʘʮʠʠ ʧʦʪʨʝʙʣʝʥʠʷ ʪʦʧʣʠʚʥʦ-

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʚ ʥʘʨʦʜʥʦʤ ʭʦʟʷʡʩʪʚʝ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʝʨʦʧʨʠʷʪʠʷ, ʨʝʘʣʠʟʘʮʠʷ ʢʦʪʦʨʳʭ ʤʦʞʝʪ 

ʧʦʚʣʠʷʪʴ ʥʘ ʩʥʠʞʝʥʠʝ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʠ ʫʚʝʣʠʯʝʥʠʷ ʵʢʦʥʦʤʠʠ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʊʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ, ʵʥʝʨʛʦʝʤʢʦʩʪʴ, ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ,  

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ, ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ. 

 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ ʩʯʠʪʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʢʦʤʧʘʥʠʡ. ʊʝʤʧʳ ʠ ʫʩʣʦʚʠʷ ʧʝʨʝʭʦʜʘ ʢ 

ʫʩʪʦʡʯʠʚʦʤʫ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʨʘʟʚʠʪʠʶ ʩʪʨʘʥʳ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʶʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʧʨʝʜʧʨʠʷʪʠʡ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ (ʊʕʂ), ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʜʦʙʳʯʫ, 

ʧʝʨʝʨʘʙʦʪʢʫ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʥʝʨʛʠʠ [1]. ʇʨʝʜʧʨʠʷʪʠʷ ʊʕʂ 

ʵʪʦ ï ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʝʬʪʝ- ʠ ʛʘʟʦʜʦʙʳʚʘʶʱʠʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʠ 

ʪʝʧʣʦʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʧʨʝʜʧʨʠʷʪʠʷ ʫʛʦʣʴʥʦʡ ʠ ʪʦʨʬʷʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʅʝʬʪʝʛʘʟʦʚʳʡ 

ʢʦʤʧʣʝʢʩ ʵʪʦ ʦʩʥʦʚʘ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ. ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ ʚʣʘʜʝʝʪ ʦʜʥʠʤʠ ʠʟ ʩʘʤʳʭ ʙʦʣʴʰʠʭ ʚ 

ʤʠʨʝ ʨʝʟʝʨʚʦʚ ʧʨʠʨʦʜʥʳʭ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ (ʊʕʈ) ï ʥʝʬʪʴ ʠ ʛʘʟ. ʅʘ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʡ ʊʕʂ, ʚʣʠʷʝʪ ʫʜʝʣʴʥʘʷ ʪʝʧʣʦʝʤʢʦʩʪʴ. ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ 

ʚʦʧʨʦʩʘʤ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ, ʫʤʝʥʴʰʝʥʠʷ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʠ ʫʚʝʣʠʯʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʫʜʝʣʷʝʪʩʷ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʷ (ʩʦʟʜʘʥʠʝ ʬʝʜʝʨʘʣʴʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʥʦʨʤʘʪʠʚʥʳʭ ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ ʚ ʦʙʣʘʩʪʠ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ) [2].  

ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ ʠʩʧʦʣʴʟʫʝʪ ʦʢʦʣʦ 6% ʤʠʨʦʚʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ. ʇʦʢʘʟʘʪʝʣʴ 

ʵʥʝʨʛʦʝʤʢʦʩʪʠ ɺɺʇ ʈʦʩʩʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʚ 2 ʨʘʟʘ ʚʳʰʝ ʩʨʝʜʥʝʤʠʨʦʚʦʛʦ ʧʦʢʘʟʘʪʝʣʷ, ʠ ʚ 3 ʨʘʟʘ ʚʳʰʝ 

ʩʨʝʜʥʝʛʦ ʧʦʢʘʟʘʪʝʣʷ ʩʪʨʘʥ ɽʚʨʦʩʦʶʟʘ.  

ʇʦ ʤʥʝʥʠʶ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʧʦʪʝʥʮʠʘʣ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʚ ʈʌ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 45% ʪʝʢʫʱʝʛʦ 

ʧʦʪʨʝʙʣʝʥʠʷ (ʧʨʠʤʝʨʥʦ 350 ʤʣʥ. ʪ.ʫ.ʪ.). ʇʨʠʯʝʤ: 31% ï ʵʥʝʨʛʦʝʤʢʠʝ ʦʪʨʘʩʣʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, 30% ï 

ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ, 24% ï ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʝ ʭʦʟʷʡʩʪʚʦ [3]. 

ʇʦ ʜʘʥʥʳʤ ʄʠʥʵʢʦʥʦʤʨʘʟʚʠʪʠʷ, 85% ʧʨʠʨʦʩʪʘ ʧʦʪʨʝʙʥʦʩʪʠ ʈʦʩʩʠʠ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʘʭ 

ʚʦʟʤʦʞʥʦ ʧʦʣʥʦʩʪʴʶ ʧʦʢʨʳʪʴ ʧʦʚʳʰʘʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʢʦʥʦʤʠʢʠ. ʇʨʦʙʣʝʤʘ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʚʘʞʥʘ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʚʩʝʡ ʩʪʨʘʥʳ ʚ ʮʝʣʦʤ, ʥʦ ʠ ʜʣʷ ʢʘʞʜʦʛʦ ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝʢʪʘ ʚ ʦʪʜʝʣʴʥʦʩʪʠ. 

ʕʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʪʴ ʠʟʜʝʨʞʢʠ ʧʨʝʜʧʨʠʷʪʠʷ. ɼʦʚʦʣʴʥʦ ʯʘʩʪʦ ʠʤʝʥʥʦ 

ʦʧʪʠʤʠʟʘʮʠʷ ʵʥʝʨʛʦʟʘʪʨʘʪ ï ʙʘʟʦʚʳʡ ʤʝʪʦʜ ʧʨʝʜʧʨʠʷʪʠʷ, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʝʙʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ 

ʤʦʱʥʦʩʪʷʤʠ. 

ɺ ʤʠʨʦʚʦʤ ʤʘʩʰʪʘʙʝ ʧʦʚʳʰʝʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʫʧʨʘʚʣʝʥʠʷ 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝʤ ʤʦʞʝʪ ʩʪʘʪʴ ʦʩʥʦʚʦʡ ʚ ʧʨʝʜʦʪʚʨʘʱʝʥʠʠ ʚʦʟʤʦʞʥʦʩʪʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ [4], ʪ.ʢ. 

ʤʠʨʦʚʦʡ ʩʧʨʦʩ ʥʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʨʘʩʪʝʪ ʙʳʩʪʨʝʝ, ʯʝʤ ʚʦʟʤʦʞʥʦʩʪʠ ʛʝʥʝʨʠʨʫʶʱʠʭ ʤʦʱʥʦʩʪʝʡ. 
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ɼʣʷ ʈʦʩʩʠʠ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʠ ʫʚʝʣʠʯʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʬɻʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ: 

1. ɹʦʣʴʰʠʝ ʨʘʩʭʦʜʳ ʥʘ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʫʨʦʚʝʥʴ ʨʘʩʭʦʜʦʚ ʥʘ 

ʵʥʝʨʛʦʨʝʩʫʨʩʳ ʚ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʧʨʝʚʳʰʘʝʪ ʧʦʢʘʟʘʪʝʣʠ ʜʨʫʛʠʭ 

ʛʦʩʫʜʘʨʩʪʚ, ʵʪʦ ʧʦʥʠʞʘʝʪ ʠʭ ʢʦʥʢʫʨʝʥʪʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ. ɹʦʣʴʰʝ ʪʨʝʪʠ ʨʦʩʩʠʡʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʩʦʩʪʘʚʝ 

ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ ʠʤʝʶʪ 6-10% ʨʘʩʭʦʜʦʚ ʥʘ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ, ʦʢʦʣʦ 20% ʧʨʝʜʧʨʠʷʪʠʡ ï 

15% ʠ 15% ʧʨʝʜʧʨʠʷʪʠʡ ï 25% ʨʘʩʭʦʜʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʥʠʞʝʥʠʝ ʜʦʣʠ ʠʟʜʝʨʞʝʢ ʥʘ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ 

ʨʝʩʫʨʩʳ ʚ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʚʝʣʠʯʠʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʨʦʩʩʠʡʩʢʠʭ 

ʪʦʚʘʨʦʚ ʢʘʢ ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ, ʪʘʢ ʠ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ. ɸ ʚʳʩʚʦʙʦʞʜʝʥʥʳʝ ʜʝʥʝʞʥʳʝ ʩʨʝʜʩʪʚʘ ʤʦʞʥʦ 

ʚʣʦʞʠʪʴ ʚ ʨʘʟʚʠʪʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʙʫʯʝʥʠʝ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʪ.ʜ. 

2. ʇʦʩʪʦʷʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʪʘʨʠʬʦʚ ʥʘ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ, ʩʣʦʞʥʦʩʪʠ ʩ ʧʦʜʢʣʶʯʝʥʠʝʤ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʦʱʥʦʩʪʝʡ. 

3. ʇʦʚʳʰʝʥʠʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʦʛʨʘʥʠʯʠʚʘʝʪ ʨʦʩʪ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

4. ʇʨʝʜʧʨʠʷʪʠʷʤ ʥʫʞʥʘ ʥʘʜʝʞʥʘʷ, ʙʝʩʧʝʨʝʙʦʡʥʘʷ ʧʦʩʪʘʚʢʘ ʢʘʯʝʩʪʚʝʥʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, 

ʢʦʪʦʨʦʝ ʥʝ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʠʟʥʦʰʝʥʥʦʝ ʵʥʝʨʛʦʦʙʦʨʫʜʦʚʘʥʠʝ [5]. 

ɺʳʩʦʢʘʷ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʨʦʩʩʠʡʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʘʢʠʤ ʨʷʜʦʤ ʬʘʢʪʦʨʦʚ: 

1) ʌʠʟʠʯʝʩʢʠʡ ʠ ʤʦʨʘʣʴʥʳʡ ʠʟʥʦʩ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ɺ ʈʌ ʙʦʣʴʰʝ 50% ʧʨʝʜʧʨʠʷʪʠʡ 

ʠʩʧʦʣʴʟʫʶʪ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʧʦʪʨʝʙʣʷʶʱʝʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ, ʙʦʣʴʰʝ ʜʝʩʷʪʠ ʣʝʪ. 

2) ʌʠʟʠʯʝʩʢʦʝ ʠ ʤʦʨʘʣʴʥʦʝ ʠʟʥʘʰʠʚʘʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

3) ʅʝʩʦʚʝʨʰʝʥʩʪʚʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʚ ʧʨʦʮʝʩʩʝ ʢʦʪʦʨʦʛʦ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ ʪʨʘʪʷʪʩʷ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ. 

4) ɿʘʚʳʰʝʥʥʳʝ ʪʝʧʣʦʧʦʪʝʨʠ ʟʜʘʥʠʡ, ʧʦʩʪʨʦʝʢ. 

5) ʅʠʟʢʠʡ ʫʨʦʚʝʥʴ ʢʫʣʴʪʫʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ. 

ɺʩʝ ʚʳʰʝ ʩʢʘʟʘʥʥʦʝ ʛʦʚʦʨʠʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠ ʚʘʞʥʦʩʪʠ ʩʥʠʞʝʥʠʷ ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʚʦ 

ʚʩʝʭ ʩʬʝʨʘʭ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ɼʘʥʥʳʡ ʧʨʦʮʝʩʩ ʜʦʣʞʝʥ ʠʜʪʠ ʧʦʚʩʝʤʝʩʪʥʦ ʠ ʞʝʣʘʪʝʣʴʥʦ ʥʘ ʢʘʞʜʦʤ 

ʧʨʝʜʧʨʠʷʪʠʠ ʨʘʟʨʘʙʦʪʘʪʴ ʧʣʘʥ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʧʨʦʛʨʘʤʤʫ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ 

ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ. ɼʘʥʥʳʡ ʧʣʘʥ ʤʦʞʝʪ ʩʦʩʪʦʷʪʴ ʠʟ ʵʪʘʧʦʚ ʠʣʠ ʧʫʥʢʪʦʚ, ʢʦʪʦʨʳʝ ʦʧʠʩʳʚʘʶʪ 

ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʝʞʝʛʦʜʥʦʤʫ ʩʥʠʞʝʥʠʶ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ (ʥʝ ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʘ ʟʘ ʩʯʝʪ ʵʢʦʥʦʤʠʠ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ). ʂʘʞʜʦʝ ʪʘʢʦʝ ʤʝʨʦʧʨʠʷʪʠʝ ʘʨʛʫʤʝʥʪʠʨʫʝʪʩʷ ʠ ʦʧʠʩʳʚʘʝʪʩʷ, ʪʘʢʞʝ 

ʞʝʣʘʪʝʣʴʥʦ ʟʜʝʩʴ ʫʢʘʟʘʪʴ ʠ ʨʘʩʯʝʪʥʳʝ ʟʥʘʯʝʥʠʷ (ʵʪʘʣʦʥʥʦʝ) ʢ ʢʦʪʦʨʳʤ ʜʦʣʞʥʦ ʩʪʨʝʤʠʪʴʩʷ ʧʨʝʜʧʨʠʷʪʠʝ [6-

8]. ʂ ʦʩʥʦʚʥʳʤ ʪʘʢʠʤ ʤʝʨʦʧʨʠʷʪʠʷ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: ʢʦʥʪʨʦʣʴ ʟʘ ʨʝʞʠʤʦʤ ʛʦʨʝʥʠʷ ʦʩʚʝʪʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ, 

ʫʩʪʘʥʦʚʢʘ ʚ ʩʭʝʤʘʭ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʫʩʪʨʦʡʩʪʚ ʟʘʱʠʪʥʦʛʦ ʦʪʢʣʶʯʝʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʣʝ ʚʨʝʤʝʥʠ, 

ʜʘʪʯʠʢʦʚ ʧʨʠʩʫʪʩʪʚʠʷ ʠ ʜʚʠʞʝʥʠʷ, ʢʦʤʧʣʝʢʩʥʘʷ ʟʘʤʝʥʘ ʫʩʪʘʨʝʚʰʝʛʦ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʙʦʣʝʝ 

ʩʦʚʝʨʰʝʥʥʦʝ, ʘ ʟʥʘʯʠʪ, ʠ ʙʦʣʝʝ ʵʢʦʥʦʤʠʯʥʦʝ. ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʩʥʠʞʝʥʠʶ ʧʦʪʨʝʙʣʝʥʠʷ 

ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʯʘʩʪʦ, ʥʦ, ʢ ʩʦʞʘʣʝʥʠʶ, ʥʝ ʚʩʝ ʦʩʦʟʥʘʶʪ ʠʭ ʚʘʞʥʦʩʪʴ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ.  
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ʋɼʂ 657 (078.58)  

ʅ.ɻ. ʉʘʧʦʞʥʠʢʦʚʘ  

ʜ.ʵ.ʥ., ʧʨʦʬʝʩʩʦʨ 

ʆ.ʖ. ʊʨʫʥʘʝʚʘ  

ʤʘʛʠʩʪʨʘʥʪ 2 ʢʫʨʩʘ  

ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ 

ɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ɺʦʨʦʥʝʞ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ʆ ʂʆʅʊʈʆʃɽ ɼɽɹʀʊʆʈʉʂʆʁ ʀ ʂʈɽɼʀʊʆʈʉʂʆʁ ɿɸɼʆʃɾɽʅʅʆʉʊʀ ʂʆʈʇʆʈɸʎʀʀ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʢʦʥʪʨʦʣʷ ʜʝʙʠʪʦʨʩʢʦʡ ʠ ʢʨʝʜʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʀʥʬʦʨʤʘʮʠʷ ʦ ʜʝʙʠʪʦʨʩʢʦʡ ʠ ʢʨʝʜʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ, ʩʠʩʪʝʤʘ ʩʯʝʪʦʚ, ʢʦʥʪʨʦʣʴ, ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ. 

 

Abstract 

The article discusses the formation of systematic information and monitoring of receivables and payables. 

Keywords 

Information on receivables and payables, chart of accounts, controlling inventory. 

 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʨʧʦʨʘʮʠʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʬʘʢʪʦʚ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʞʠʟʥʠ, 

ʨʝʟʫʣʴʪʘʪʦʤ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʜʝʙʠʪʦʨʩʢʦʡ ʠ ʢʨʝʜʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ. ʉʠʩʪʝʤʘ 

ʢʦʥʪʨʦʣʷ ʜʝʙʠʪʦʨʩʢʦʡ ʠ ʢʨʝʜʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʦʚʝʜʝʥʠʝ ʢʨʝʜʠʪʥʦʡ ʧʦʣʠʪʠʢʠ ʢʘʢ 

ʠʥʩʪʨʫʤʝʥʪʘ ʨʦʩʪʘ ʧʨʦʜʘʞ, ʘ ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʤʝʨ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʤʠʥʠʤʠʟʘʮʠʠ ʨʠʩʢʘ 

ʧʦʷʚʣʝʥʠʷ ʧʨʦʩʨʦʯʝʥʥʦʡ ʠʣʠ ʙʝʟʥʘʜʝʞʥʦʡ ʜʝʙʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ. ʌʦʨʤʠʨʫʷ ʢʨʝʜʠʪʥʫʶ ʧʦʣʠʪʠʢʫ 

ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʜʦʧʫʩʪʠʤʳʡ ʨʘʟʤʝʨ ʜʝʙʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʧʦ ʢʘʞʜʦʤʫ ʢʦʥʪʨʘʛʝʥʪʫ 

(ʢʨʝʜʠʪʥʳʡ ʣʠʤʠʪ) ʠ ʜʣʷ ʢʦʨʧʦʨʘʮʠʠ ʚ ʮʝʣʦʤ. ʂʦʨʧʦʨʘʮʠʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʥʝ ʜʦʧʫʩʢʘʪʴ ʥʝʦʙʦʩʥʦʚʘʥʥʳʡ 

ʨʦʩʪ ʜʝʙʠʪʦʨʦʚ ʠ ʩʫʤʤʳ ʠʭ ʜʦʣʛʦʚ; ʩʚʦʝʚʨʝʤʝʥʥʦ ʚʳʩʪʘʚʣʷʪʴ ʧʣʘʪʝʞʥʳʝ ʩʯʝʪʘ, ʩʣʝʜʠʪʴ ʟʘ ʩʨʦʢʘʤʠ ʠʭ 

ʦʧʣʘʪʳ; ʠʟʙʝʛʘʪʴ ʨʠʩʢʦʚʘʥʥʦʡ ʜʝʙʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ; ʦʧʝʨʘʪʠʚʥʦ ʧʨʠʥʠʤʘʪʴ ʤʝʨʳ ʧʦ ʠʩʪʨʝʙʦʚʘʥʠʶ 

ʧʨʦʩʨʦʯʝʥʥʦʡ ʜʝʙʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ. ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʦʛʘʰʘʪʴ ʚʦʟʥʠʢʰʫʶ 

ʢʨʝʜʠʪʦʨʩʢʫʶ ʟʘʜʦʣʞʝʥʥʦʩʪʴ ʠ ʦʪʩʣʝʞʠʚʘʪʴ ʨʘʩʯʝʪʳ ʩ ʢʨʝʜʠʪʦʨʘʤʠ, ʪʘʢ ʢʘʢ ʥʝʩʦʙʣʶʜʝʥʠʝ ʜʘʥʥʳʭ ʤʝʨ 

ʛʨʦʟʠʪ ʧʦʪʝʨʝʡ ʜʦʚʝʨʠʷ ʢʦʥʪʨʘʛʝʥʪʦʚ. ɺ ʮʝʣʷʭ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʢʦʥʪʨʦʣʷ ʜʝʙʠʪʦʨʩʢʦʡ ʠ ʢʨʝʜʠʪʦʨʩʢʦʡ 

ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʢʦʨʧʦʨʘʮʠʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ, ʚ ʯʘʩʪʥʦʩʪʠ ʛʠʙʢʠʝ ʫʩʣʦʚʠʷ 

ʦʧʣʘʪʳ, ʙʘʣʘʥʩ ʩʦʦʪʥʦʰʝʥʠʷ ʜʝʙʠʪʦʨʩʢʦʡ ʠ ʢʨʝʜʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ, ʠʟʫʯʝʥʠʝ ʢʨʝʜʠʪʥʦʡ ʠʩʪʦʨʠʠ 
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ʧʘʨʪʥʝʨʘ ʠ ʜʨʫʛʠʝ. ɺʘʨʠʘʮʠʷ ʫʩʣʦʚʠʡ ʦʧʣʘʪʳ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʯʘʩʪʠʯʥʦʡ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ 

ʦʧʣʘʪʳ ʜʦ ʧʝʨʝʜʘʯʠ ʥʘ ʧʨʦʜʘʞʫ ʠ ʙʘʥʢʦʚʩʢʦʡ ʛʘʨʘʥʪʠʠ. ʉʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʜʝʙʠʪʦʨʩʢʦʡ ʠ ʢʨʝʜʠʪʦʨʩʢʦʡ 

ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʘʥʘʣʠʟ ʠʭ ʩʦʦʪʥʦʰʝʥʠʡ ʠ ʚʳʨʘʙʦʪʢʘ ʫʩʣʦʚʠʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʢʦʥʪʨʘʛʝʥʪʘʤʠ ʚ ʯʘʩʪʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʦʪʩʨʦʯʝʢ ʠ ʨʘʩʩʨʦʯʝʢ ʧʣʘʪʝʞʘ. ʇʨʠ ʢʨʝʜʠʪʦʚʘʥʠʠ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʳʤ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʢʨʝʜʠʪʥʦʡ ʠʩʪʦʨʠʠ ʧʘʨʪʥʝʨʘ, ʝʛʦ ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ, 

ʯʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʣʠʯʠʝ ʙʘʥʢʘ ʜʘʥʥʳʭ ʠ ʤʝʪʦʜʠʢ ʦʮʝʥʢʠ ʦʙʷʟʘʪʝʣʴʥʦʩʪʠ ʢʦʥʪʨʘʛʝʥʪʦʚ. ʈʘʙʦʪʫ 

ʚʳʧʦʣʥʷʶʪ ʢʨʝʜʠʪʥʳʝ ʙʶʨʦ, ʩʧʝʮʠʘʣʴʥʳʝ ʘʛʝʥʪʩʪʚʘ, ʙʘʥʢʠ ʣʠʙʦ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʩʣʫʞʙʳ ʢʦʨʧʦʨʘʮʠʡ. ɼʣʷ 

ʢʨʝʜʠʪʦʨʘ ʵʪʦ ʦʟʥʘʯʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʢʨʝʜʠʪʥʳʭ ʨʠʩʢʦʚ, ʧʦʚʳʰʝʥʠʝ ʣʠʢʚʠʜʥʦʩʪʠ, ʫʤʝʥʴʰʝʥʠʝ 

ʨʝʟʝʨʚʦʚ ʥʘ ʚʦʟʤʦʞʥʳʝ ʧʦʪʝʨʠ ʧʦ ʩʩʫʜʘʤ, ʩʥʠʞʝʥʠʝ ʧʨʦʙʣʝʤʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʝʙʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ. 

ɽʩʣʠ ʧʦʢʫʧʘʪʝʣʴ ʥʝʠʟʚʝʩʪʝʥ ʠ ʦʪʩʫʪʩʪʚʫʝʪ ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʪʝʧʝʥʠ ʝʛʦ ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʠ, ʮʝʣʝʩʦʦʙʨʘʟʥʝʝ 

ʧʨʠʤʝʥʷʪʴ ʘʢʢʨʝʜʠʪʠʚʥʫʶ ʬʦʨʤʫ ʨʘʩʯʝʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʩʪʦʧʨʦʮʝʥʪʥʫʶ ʛʘʨʘʥʪʠʶ ʧʣʘʪʝʞʝʡ. ʇʨʠ 

ʥʘʣʠʯʠʠ ʠʥʬʦʨʤʘʮʠʠ ʦ ʥʝʦʙʷʟʘʪʝʣʴʥʦʩʪʠ ʧʦʢʫʧʘʪʝʣʷ ʚ ʢʘʯʝʩʪʚʝ ʫʩʣʦʚʠʷ ʧʨʦʜʘʞʠ ʪʦʚʘʨʘ ʤʦʛʫʪ ʙʳʪʴ 

ʚʳʜʚʠʥʫʪʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʧʣʘʪʘ ʠ ʘʚʘʥʩʦʚʳʝ ʧʣʘʪʝʞʠ. ɽʩʣʠ ʧʦʢʫʧʘʪʝʣʴ ʥʝ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʠ 

ʦʩʫʱʝʩʪʚʠʪʴ ʘʚʘʥʩʦʚʳʝ ʧʣʘʪʝʞʠ, ʧʨʝʜʦʧʣʘʪʫ, ʚʳʩʪʘʚʠʪʴ ʘʢʢʨʝʜʠʪʠʚ ʠ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʠ 

ʧʦʢʫʧʘʪʝʣʷ ʥʝ ʧʦʣʥʘʷ, ʪʦ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʠʥʳʝ ʬʦʨʤʳ ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʭ ʧʣʘʪʝʞʝʡ. ɺ ʧʨʦʪʠʚʥʦʤ 

ʩʣʫʯʘʝ ʤʦʞʥʦ ʧʦʪʝʨʷʪʴ ʥʝ ʪʦʣʴʢʦ ʧʦʢʫʧʘʪʝʣʝʡ, ʥʦ ʠ ʨʳʥʢʠ ʩʙʳʪʘ. 

ʂʦʨʧʦʨʘʮʠʠ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʛʦʜʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ ʦʙʷʟʘʥʳ ʧʨʦʚʦʜʠʪʴ ʠʥʚʝʥʪʘʨʠʟʘʮʠʶ ʠʤʫʱʝʩʪʚʘ ʠ 

ʦʙʷʟʘʪʝʣʴʩʪʚ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɿʘʢʦʥʦʤ ˉ 402-ʌɿ çʆ ʙʫʭʛʘʣʪʝʨʩʢʦʤ ʫʯʝʪʝè, ʥʝ ʨʝʞʝ ʯʝʤ ʦʜʠʥ ʨʘʟ ʚ ʛʦʜ [1]. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʦʡ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʩʚʝʨʷʶʪ ʦʩʪʘʪʢʠ ʧʦ ʩʯʝʪʘʤ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʫʯʝʪʘ ʩ ʜʘʥʥʳʤʠ 

ʢʦʥʪʨʘʛʝʥʪʦʚ ʠ ʟʘʢʨʝʧʣʷʶʪ ʜʦʢʫʤʝʥʪʘʣʴʥʦ ʜʚʫʩʪʦʨʦʥʥʠʤʠ ʠʣʠ ʦʜʥʦʩʪʦʨʦʥʥʠʤʠ ʘʢʪʘʤʠ ʩʚʝʨʢʠ ʨʘʩʯʝʪʦʚ. 

ʇʦʨʷʜʦʢ ʠ ʩʨʦʢʠ ʧʨʦʚʝʜʝʥʠʷ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʧʨʠʢʘʟʦʤ ʨʫʢʦʚʦʜʠʪʝʣʷ ʧʦ ʫʩʪʘʥʦʚʣʝʥʥʦʡ 

ʬʦʨʤʝ ʀʅɺ-22 çʇʨʠʢʘʟ ʦ ʧʨʦʚʝʜʝʥʠʠ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠè. ʈʝʟʫʣʴʪʘʪʳ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʦʬʦʨʤʣʷʶʪʩʷ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʬʦʨʤʳ ʀʅɺ-17 çɸʢʪ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʨʘʩʯʝʪʦʚ ʩ ʧʦʢʫʧʘʪʝʣʷʤʠ, ʧʦʩʪʘʚʱʠʢʘʤʠ ʠ ʧʨʦʯʠʤʠ 

ʜʝʙʠʪʦʨʘʤʠ ʠ ʢʨʝʜʠʪʦʨʘʤʠè. ʀʅɺ-17 ʦʜʠʥ ʠʟ ʚʘʞʥʝʡʰʠʭ ʜʦʢʫʤʝʥʪʦʚ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʢʦʪʦʨʦʤ ʚʳʥʦʩʷʪ 

ʨʝʰʝʥʠʷ ʦ ʜʘʣʴʥʝʡʰʝʡ ʩʫʜʴʙʝ ʜʝʙʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ. 

ɻʣʘʚʥʦʡ ʧʨʠʯʠʥʦʡ, ʧʦ ʢʦʪʦʨʦʡ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʜʝʙʠʪʦʨʩʢʦʡ ʠ ʢʨʝʜʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʩʣʝʜʫʝʪ 

ʫʜʝʣʷʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ, ʷʚʣʷʝʪʩʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʦʥʘ ʧʦʤʦʛʘʝʪ ʚʳʷʚʠʪʴ ʩʦʤʥʠʪʝʣʴʥʳʝ ʠ ʙʝʟʥʘʜʝʞʥʳʝ 

ʜʦʣʛʠ. ʈʝʟʫʣʴʪʘʪʳ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʳ ʜʣʷ ʨʘʙʦʪʳ ʩ 

ʜʝʙʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʴʶ, ʚ ʯʘʩʪʥʦʩʪʠ ʚʳʷʚʣʝʥʠʷ ʠ ʩʧʠʩʘʥʠʷ ʜʝʙʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ, ʥʝʨʝʘʣʴʥʦʡ 

ʢ ʚʟʳʩʢʘʥʠʶ, ʩʦʟʜʘʥʠʷ ʨʝʟʝʨʚʦʚ ʧʦ ʩʦʤʥʠʪʝʣʴʥʳʤ ʜʦʣʛʘʤ. ʇʨʦʚʝʜʝʥʠʝ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʧʦʟʚʦʣʷʝʪ 

ʫʪʦʯʥʠʪʴ: 1)ʚʝʣʠʯʠʥʫ ʜʝʙʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʟʘ ʨʝʘʣʠʟʦʚʘʥʥʳʝ, ʥʦ ʥʝ ʦʧʣʘʯʝʥʥʳʝ ʪʦʚʘʨʳ (ʨʘʙʦʪʳ, 

ʫʩʣʫʛʠ); 2) ʚʝʣʠʯʠʥʫ ʢʨʝʜʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʟʘ ʪʦʚʘʨʳ (ʨʘʙʦʪʳ, ʫʩʣʫʛʠ), ʢʦʪʦʨʳʝ ʧʨʠʥʷʪʳ ʢ ʫʯʝʪʫ, ʥʦ 

ʥʝ ʦʧʣʘʯʝʥʳ; 3) ʦʩʪʘʪʢʠ ʧʨʦʯʝʡ ʜʝʙʠʪʦʨʩʢʦʡ ʠ ʢʨʝʜʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʥʘ ʜʘʪʫ ʧʨʦʚʝʜʝʥʠʷ 

ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ; 4) ʚʝʣʠʯʠʥʫ ʜʝʙʠʪʦʨʩʢʦʡ ʠ ʢʨʝʜʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʧʦ ʚʳʜʘʥʥʳʤ ʠ ʧʦʣʫʯʝʥʥʳʤ 

ʘʚʘʥʩʘʤ; 5) ʩʨʦʢʠ ʠʩʢʦʚʦʡ ʜʘʚʥʦʩʪʠ ʧʦ ʢʘʞʜʦʤʫ ʢʦʥʪʨʘʛʝʥʪʫ ʚ ʨʘʟʨʝʟʝ ʜʦʛʦʚʦʨʦʚ. 

ʆʩʥʦʚʥʳʝ ʵʪʘʧʳ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 1. 

ʀʥʚʝʥʪʘʨʠʟʘʮʠʷ ʜʝʙʠʪʦʨʩʢʦʡ ʠ ʢʨʝʜʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʩʣʝʜʫʶʱʠʭ 

ʩʣʫʯʘʷʭ: 1) ʧʝʨʝʜ ʩʦʩʪʘʚʣʝʥʠʝʤ ʛʦʜʦʚʦʡ ʙʫʭʛʘʣʪʝʨʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ; 2) ʧʨʠ ʩʤʝʥʝ ʤʘʪʝʨʠʘʣʴʥʦ 

ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʣʠʮ (ʥʘʧʨʠʤʝʨ, ʛʣʘʚʥʦʛʦ ʙʫʭʛʘʣʪʝʨʘ); 3)ʧʨʠ ʨʝʦʨʛʘʥʠʟʘʮʠʠ ʠʣʠ ʣʠʢʚʠʜʘʮʠʠ ʢʦʨʧʦʨʘʮʠʠ; 4) 

ʚ ʩʣʫʯʘʝ ʧʦʞʘʨʘ, ʩʪʠʭʠʡʥʦʛʦ ʙʝʜʩʪʚʠʷ ʠʣʠ ʜʨʫʛʠʭ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ, ʢʦʪʦʨʳʝ ʚʳʟʚʘʥʥʳʭ 

ʥʝʧʨʝʜʚʠʜʝʥʥʳʤʠ ʫʩʣʦʚʠʷʤʠ [2]. 

ʇʦʤʠʤʦ ʦʙʷʟʘʪʝʣʴʥʦʡ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ, ʢʦʨʧʦʨʘʮʠʷ ʠʤʝʝʪ ʧʨʘʚʦ ʚʳʚʝʨʷʪʴ ʜʝʙʠʪʦʨʩʢʫʶ ʠ 

ʢʨʝʜʠʪʦʨʩʢʫʶ ʟʘʜʦʣʞʝʥʥʦʩʪʴ ʚ ʪʝ ʩʨʦʢʠ ʠ ʩ ʪʘʢʦʡ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ, ʢʦʪʦʨʳʝ ʤʘʢʩʠʤʘʣʴʥʦ ʦʪʚʝʯʘʶʪ 

ʧʦʪʨʝʙʥʦʩʪʷʤ ʝʝ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʞʠʟʥʠ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʢʦʨʧʦʨʘʮʠʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʠʥʚʝʥʪʘʨʠʟʘʮʠʶ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʥʘ ʧʦʩʣʝʜʥʝʝ ʯʠʩʣʦ ʢʘʞʜʦʛʦ ʦʪʯʝʪʥʦʛʦ ʧʝʨʠʦʜʘ (ʤʝʩʷʮʘ, ʢʚʘʨʪʘʣʘ). 

ʇʦʨʷʜʦʢ ʧʨʦʚʝʜʝʥʠʷ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ (ʧʝʨʠʦʜʠʯʥʦʩʪʴ, ʢʦʣʠʯʝʩʪʚʦ ʠʥʚʝʥʪʘʨʠʟʘʮʠʡ, ʩʨʦʢʠ, ʢʦʥʢʨʝʪʥʦʝ ʚʠʜʳ 

ʨʘʩʯʝʪʦʚ, ʧʦʜʣʝʞʘʱʠʝ ʧʨʦʚʝʨʢʝ ʠ ʪ.ʜ.) ʜʦʣʞʝʥ ʙʳʪʴ ʦʪʨʘʞʝʥ ʚ ʫʯʝʪʥʦʡ ʧʦʣʠʪʠʢʝ ʢʦʨʧʦʨʘʮʠʠ [3]. 
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ʈʠʩʫʥʦʢ 1 ï ʕʪʘʧʳ ʧʨʦʚʝʜʝʥʠʷ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ 

 

ɺ ɸʢʪʝ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʫʢʘʟʳʚʘʝʪʩʷ: 

1) ʥʘʠʤʝʥʦʚʘʥʠʝ ʜʦʣʞʥʠʢʘ ʠ ʚʠʜ ʟʘʜʦʣʞʝʥʥʦʩʪʠ; 

2) ʩʯʝʪ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ, ʥʘ ʢʦʪʦʨʦʤ ʦʥʘ ʯʠʩʣʠʪʩʷ; 

3) ʩʫʤʤʫ ʟʘʜʦʣʞʝʥʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʝʧʦʜʪʚʝʨʞʜʝʥʥʫʶ, ʧʦʜʪʚʝʨʞʜʝʥʥʫʶ, ʧʨʦʩʨʦʯʝʥʥʫʶ. 

ʂ ɸʢʪʫ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʢʣʘʜʳʚʘʪʴ ʩʧʨʘʚʢʫ, ʩʦʜʝʨʞʘʱʫʶ ʨʘʩʰʠʬʨʦʚʢʫ ʜʝʙʠʪʦʨʩʢʦʡ 

ʠ ʢʨʝʜʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ: 

1) ʦʩʥʦʚʘʥʠʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʠ ʜʘʪʘ; 

2) ʥʦʤʝʨ, ʥʘʠʤʝʥʦʚʘʥʠʝ ʠ ʜʘʪʘ ʜʦʢʫʤʝʥʪʘ, ʧʦʜʪʚʝʨʞʜʘʶʱʝʛʦ ʟʘʜʦʣʞʝʥʥʦʩʪʴ. 

ʀʥʚʝʥʪʘʨʠʟʘʮʠʦʥʥʘʷ ʢʦʤʠʩʩʠʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ɸʢʪʘ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʠ ʩʧʨʘʚʢʠ ʩʦʩʪʘʚʣʷʝʪ ʩʧʠʩʦʢ 

ʜʝʙʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ, ʚʦʟʥʠʢʰʝʡ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʜʘʞʠ ʧʨʦʜʫʢʮʠʠ (ʫʩʣʫʛ, ʨʘʙʦʪ) ʠ ʩʧʠʩʦʢ 

ʢʨʝʜʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʚʦʟʥʠʢʣʘ ʚ ʩʚʷʟʠ ʩ ʧʨʠʦʙʨʝʪʝʥʠʝʤ ʘʢʪʠʚʦʚ. 

ʀʥʚʝʥʪʘʨʠʟʘʮʠʶ ʧʨʦʚʦʜʷʪ ʢʘʢ ʩʧʣʦʰʥʳʤ, ʪʘʢ ʠ ʚʳʙʦʨʦʯʥʳʤ ʤʝʪʦʜʦʤ. ʅʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢʠ ʜʦʣʞʥʳ 

ʦʬʦʨʤʣʷʪʴ ʘʢʪʳ ʩʚʝʨʢʠ ʚʟʘʠʤʦʨʘʩʯʝʪʦʚ ʩʦ ʩʚʦʠʤʠ ʧʦʩʪʘʚʱʠʢʘʤʠ ʠ ʧʦʢʫʧʘʪʝʣʷʤʠ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʧʦʜʪʚʝʨʜʠʪʴ ʬʘʢʪʠʯʝʩʢʦʝ ʥʘʣʠʯʠʝ ʟʘʜʦʣʞʝʥʥʦʩʪʠ. ɽʩʣʠ ʚ ʭʦʜʝ ʩʚʝʨʢʠ ʥʝ ʫʜʘʝʪʩʷ ʫʣʘʜʠʪʴ ʨʘʟʥʦʛʣʘʩʠʷ, 

ʚʦʟʥʠʢʰʠʝ ʩ ʢʦʥʪʨʘʛʝʥʪʘʤʠ, ʠʣʠ ʨʘʩʰʠʬʨʦʚʘʪʴ ʥʝʚʳʷʩʥʝʥʥʳʝ ʨʘʩʭʦʞʜʝʥʠʷ, ʪʦ ʨʘʩʯʝʪʳ ʩ ʜʝʙʠʪʦʨʘʤʠ ʠ 

ʢʨʝʜʠʪʦʨʘʤʠ ʦʪʨʘʞʘʶʪʩʷ ʚ ʩʫʤʤʘʭ, ʢʦʪʦʨʳʝ ʚʳʪʝʢʘʶʪ ʠʟ ʙʫʭʛʘʣʪʝʨʩʢʠʭ ʟʘʧʠʩʝʡ ʠ ʧʨʠʟʥʘʶʪʩʷ 

ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢʦʤ ʧʨʘʚʠʣʴʥʳʤʠ. 

ʂʦʨʧʦʨʘʮʠʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʬʦʨʤʫ ʘʢʪʘ ʩʚʝʨʢʠ ʚʟʘʠʤʦʨʘʩʯʝʪʦʚ, ʧʦʩʢʦʣʴʢʫ ʚ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʡ ʬʦʨʤʳ ʘʢʪʘ ʩʚʝʨʢʠ [4]. ɹʫʭʛʘʣʪʝʨʠʷ ʢʦʨʧʦʨʘʮʠʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘʥʠʤʘʝʪʩʷ ʩʦʩʪʘʚʣʝʥʠʝʤ ʘʢʪʘ ʩʚʝʨʢʠ ʚʟʘʠʤʦʨʘʩʯʝʪʦʚ. ɹʣʘʥʢ ʜʘʥʥʦʛʦ ʜʦʢʫʤʝʥʪʘ ʜʦʣʞʝʥ 

ʙʳʪʴ ʩʦʩʪʘʚʣʝʥ ʚ ʜʚʫʭ ʵʢʟʝʤʧʣʷʨʘʭ, ʢʦʪʦʨʳʝ ʧʦʜʧʠʩʳʚʘʶʪʩʷ ʜʚʫʤʷ ʜʦʣʞʥʦʩʪʥʳʤʠ ʣʠʮʘʤʠ: ʨʫʢʦʚʦʜʠʪʝʣʝʤ 

ʢʦʨʧʦʨʘʮʠʠ ʠ ʛʣʘʚʥʳʤ ʙʫʭʛʘʣʪʝʨʦʤ. ʆʜʠʥ ʵʢʟʝʤʧʣʷʨ ʦʩʪʘʝʪʩʷ ʚ ʢʦʨʧʦʨʘʮʠʠ, ʜʨʫʛʦʡ ï ʧʝʨʝʜʘʝʪʩʷ 

ʢʦʥʪʨʘʛʝʥʪʫ. ɼʘʥʥʳʝ ʘʢʪʘ ʩʚʝʨʢʠ ʢʦʨʧʦʨʘʮʠʠ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʠʥʠʮʠʘʪʦʨʦʤ ʩʚʝʨʢʠ, ʜʦʣʞʥʳ ʧʦʣʥʦʩʪʴʶ 

ʩʦʚʧʘʜʘʪʴ ʩ ʜʘʥʥʳʤʠ ʢʦʨʧʦʨʘʮʠʠ-ʢʦʥʪʨʘʛʝʥʪʘ. ɺ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤ ʩʣʫʯʘʝ ʚ ʢʦʥʮʝ ʜʦʢʫʤʝʥʪʘ ʜʦʣʞʥʘ 

ʬʠʢʩʠʨʦʚʘʪʴʩʷ ʠʥʬʦʨʤʘʮʠʷ, ʢʘʩʘʶʱʘʷʩʷ ʠʤʝʶʱʠʭʩʷ ʨʘʩʭʦʞʜʝʥʠʡ. ɼʣʷ ʢʦʥʪʨʦʣʷ ʟʘ ʧʦʜʧʠʩʘʥʠʝʤ ʘʢʪʘ 

ʩʚʝʨʢʠ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ ʩʨʦʢʠ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʳʭ ʜʦʢʫʤʝʥʪ ʜʦʣʞʝʥ ʙʳʪʴ ʚʦʟʚʨʘʱʝʥ ʢʦʨʧʦʨʘʮʠʠ. ʊʘʢʞʝ 

4. ɿʘʢʣʶʯʠʪʝʣʴʥʳʡ 

(ʚʳʷʚʣʝʥʥʳʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʨʘʩʭʦʞʜʝʥʠʷ 

ʬʘʢʪʠʯʝʩʢʦʛʦ ʥʘʣʠʯʠʷ ʠʤʫʱʝʩʪʚʘ ʩ ʜʘʥʥʳʤʠ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ 

ʫʯʝʪʘ ʨʝʛʫʣʠʨʫʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʇʦʣʦʞʝʥʠʷʤʠ ʦ 

ʙʫʭʛʘʣʪʝʨʩʢʦʤ ʫʯʝʪʝ ʠ ʙʫʭʛʘʣʪʝʨʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ ʚ ʈʌ) 

3. ʉʨʘʚʥʠʪʝʣʴʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʡ 

(ʧʦ ʠʤʫʱʝʩʪʚʫ, ʧʨʠ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʢʦʪʦʨʦʛʦ ʚʳʷʚʣʝʥʳ 

ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʫʯʝʪʥʳʭ ʜʘʥʥʳʭ, ʩʦʩʪʘʚʣʷʶʪʩʷ ʩʣʠʯʠʪʝʣʴʥʳʝ 

ʚʝʜʦʤʦʩʪʠ, ʚ ʥʠʭ ʦʪʨʘʞʘʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ, ʪʦ 

ʝʩʪʴ ʨʘʩʭʦʞʜʝʥʠʷ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʦ ʜʘʥʥʳʤ 

ʠʥʚʝʥʪʘʨʠʟʘʮʠʦʥʥʳʭ ʦʧʠʩʝʡ) 

ʕʪʘʧʳ ʧʨʦʚʝʜʝʥʠʷ 

ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ 

1. ʇʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ 

(ʧʨʠʢʘʟ, ʫʪʚʝʨʞʜʘʝʤʳʡ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʢʦʨʧʦʨʘʮʠʠ ʷʚʣʷʝʪʩʷ 

ʧʠʩʴʤʝʥʥʳʤ ʟʘʜʘʥʠʝʤ, ʢʦʥʢʨʝʪʠʟʠʨʫʶʱʝʤ ʩʦʜʝʨʞʘʥʠʝ, 

ʧʦʨʷʜʦʢ, ʦʙʲʝʤ ʠ ʩʨʦʢʠ ʧʨʦʚʝʜʝʥʠʷ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ 

ʧʨʦʚʝʨʷʝʤʦʛʦ ʦʙʲʝʢʪʘ, ʘ ʪʘʢʞʝ ʧʝʨʩʦʥʘʣʴʥʳʡ ʩʦʩʪʘʚ 

ʠʥʚʝʥʪʘʨʠʟʘʮʠʦʥʥʦʡ ʢʦʤʠʩʩʠʠ) 

2. ʅʘʪʫʨʘʣʴʥʘʷ ʠ ʜʦʢʫʤʝʥʪʘʣʴʥʘʷ ʧʨʦʚʝʨʢʘ 

(ʩʚʝʜʝʥʠʷ ʦ ʬʘʢʪʠʯʝʩʢʦʤ ʥʘʣʠʯʠʠ ʠʤʫʱʝʩʪʚʘ ʦʨʛʘʥʠʟʘʮʠʠ ʠ 

ʨʝʘʣʴʥʦʩʪʠ ʬʠʥʘʥʩʦʚʳʭ ʫʯʝʪʥʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ ʦʪʨʘʞʘʶʪʩʷ ʚ 

ʬʦʨʤʘʭ ʧʝʨʚʠʯʥʦʡ ʫʯʝʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʦ ʫʯʝʪʫ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ) 
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ʵʪʦ ʦʪʥʦʩʠʪʩʷ ʠ ʢ ʩʫʤʤʝ ʜʦʣʛʘ, ʢʦʪʦʨʳʡ ʧʦʜʣʝʞʠʪ ʫʧʣʘʪʝ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʜʦʣʞʝʥ ʙʳʪʴ ʚʥʝʩʝʥ ʚ ʜʦʛʦʚʦʨ 

ʢʦʥʪʨʘʛʝʥʪʘ ʧʫʥʢʪ ʧʦ ʧʦʚʦʜʫ ʩʨʦʢʦʚ. ɺ ʩʣʫʯʘʝ ʝʛʦ ʦʪʩʫʪʩʪʚʠʷ, ʩʫʜ (ʧʨʠ ʥʘʣʠʯʠʠ ʧʨʝʪʝʥʟʠʡ) ʥʝ ʧʨʠʥʠʤʘʝʪ 

ʚʦ ʚʥʠʤʘʥʠʝ ʥʘʨʫʰʝʥʠʝ ʫʢʘʟʘʥʥʳʭ ʩʨʦʢʦʚ. ʇʨʠʯʠʥʦʡ ʜʣʷ ʧʨʝʢʨʘʱʝʥʠʷ ʩʨʦʢʘ ʠʩʢʦʚʦʡ ʜʘʚʥʦʩʪʠ, 

ʩʦʩʪʘʚʣʷʶʱʝʛʦ ʪʨʠ ʛʦʜʘ, ʷʚʣʷʝʪʩʷ ʘʢʪ ʩʚʝʨʢʠ ʚʟʘʠʤʦʨʘʩʯʝʪʦʚ. ʇʨʠ ʧʦʜʧʠʩʘʥʠʠ ʜʦʣʞʥʠʢʦʤ ʘʢʪʘ ʩʚʝʨʢʠ ʚ 

ʪʝʯʝʥʠʝ ʜʘʥʥʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ, ʦʥ, ʪʝʤ ʩʘʤʳʤ ʧʨʠʟʥʘʝʪ ʟʘ ʩʦʙʦʡ ʜʦʣʛ ʠ ʦʙʷʟʫʝʪʩʷ ʝʛʦ ʧʦʛʘʩʠʪʴ. ʇʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʫ ʢʦʨʧʦʨʘʮʠʡ ʩʧʦʨʦʚ ʧʦ ʧʦʚʦʜʫ ʠʤʫʱʝʩʪʚʘ, ʘʢʪʳ ʩʚʝʨʦʢ ʚʟʘʠʤʦʨʘʩʯʝʪʦʚ ʤʦʛʫʪ ʙʳʪʴ ʧʦʜʧʠʩʘʥʳ 

ʪʦʣʴʢʦ ʛʣʘʚʥʳʤʠ ʙʫʭʛʘʣʪʝʨʘʤʠ ʦʙʝʠʭ ʢʦʨʧʦʨʘʮʠʡ. ʆʙʳʯʥʦ ʘʢʪʳ ʩʚʝʨʦʢ ʧʨʦʠʟʚʦʜʷʪʩʷ ʧʦ ʢʘʢʦʤʫ-ʣʠʙʦ 

ʜʦʛʦʚʦʨʫ ʧʦʩʪʘʚʢʠ ʠʣʠ ʩʦʛʣʘʩʥʦ ʩʯʝʪʘʤ-ʬʘʢʪʫʨʳ. ʇʦ ʚʩʝʤ ʢʦʤʤʝʨʯʝʩʢʠʤ ʦʧʝʨʘʮʠʷʤ, ʚʦʟʤʦʞʥʦ, ʧʨʦʚʝʩʪʠ 

ʩʚʝʨʢʠ ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ, ʢʦʪʦʨʳʡ ʠʥʪʝʨʝʩʫʝʪ ʢʦʨʧʦʨʘʮʠʶ-ʢʦʥʪʨʘʛʝʥʪʘ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʜʝʡʩʪʚʫʶʱʠʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʢʪʦʚ ʩʚʝʨʢʠ ʚʟʘʠʤʦʨʘʩʯʝʪʦʚ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ. ʆʜʥʘʢʦ, 

ʜʘʥʥʳʡ ʚʠʜ ʜʦʢʫʤʝʥʪʘ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʢʦʨʧʦʨʘʮʠʷʤʠ. ʌʦʨʤʫ ʘʢʪʦʚ ʩʚʝʨʢʠ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ 

ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʠ ʦʪʨʠʮʘʪʝʣʴʥʫʶ. ɺ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʬʦʨʤʝ ʘʢʪʘ ʩʚʝʨʢʠ ʫʢʘʟʳʚʘʶʪ ʩʫʤʤʫ ʜʝʙʠʪʦʨʩʢʦʡ ʠʣʠ 

ʢʨʝʜʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʢʦʨʧʦʨʘʮʠʠ ʥʘ ʦʧʨʝʜʝʣʝʥʥʫʶ ʜʘʪʫ ʠ ʧʨʦʩʴʙʫ ʦʙʨʘʪʥʦ ʧʨʠʩʣʘʪʴ ʘʢʪ ʩʚʝʨʢʠ 

ʣʠʰʴ ʚ ʩʣʫʯʘʝ ʥʝʩʦʛʣʘʩʠʷ ʩ ʫʢʘʟʘʥʥʦʡ ʩʫʤʤʦʡ ʢʦʥʪʨʘʛʝʥʪʘ. ɽʩʣʠ ʦʪʚʝʪ ʦʪʩʫʪʩʪʚʫʝʪ, ʪʦ ʟʘʜʦʣʞʝʥʥʦʩʪʴ 

ʩʯʠʪʘʶʪ ʧʦʜʪʚʝʨʞʜʝʥʥʦʡ. ɺ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʬʦʨʤʝ ʘʢʪʘ ʩʚʝʨʢʠ ʫʢʘʟʘʥʘ ʧʨʦʩʴʙʘ ʚʳʩʣʘʪʴ ʚ ʣʶʙʦʤ ʩʣʫʯʘʝ 

ʘʢʪ ʩʚʝʨʢʠ ʦʙʨʘʪʥʦ. ɺ ʈʦʩʩʠʠ ʥʝ ʧʨʠʤʝʥʷʶʪʩʷ ʘʢʪʳ ʩʚʝʨʦʢ ʚ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʬʦʨʤʝ, ʪʘʢ ʢʘʢ ʦʪʩʫʪʩʪʚʠʝ 

ʦʪʚʝʪʘ ʦʪ ʢʦʥʪʨʘʛʝʥʪʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʝ ʥʝʩʝʪ ʦʩʦʙʦʡ ʩʤʳʩʣʦʚʦʡ ʥʘʛʨʫʟʢʠ ʠ ʥʝ ʦʟʥʘʯʘʝʪ 

ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʜʘʥʥʳʭ ʢʦʨʧʦʨʘʮʠʠ. 

ʂʘʯʝʩʪʚʦ ʠ ʧʦʣʥʦʪʘ ʧʨʦʚʦʜʠʤʦʡ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʨʝʟʫʣʴʪʘʪ ʘʫʜʠʪʦʨʩʢʦʡ 

ʧʨʦʚʝʨʢʠ. ʀʥʚʝʥʪʘʨʠʟʘʮʠʷ ʜʝʙʠʪʦʨʩʢʦʡ ʠ ʢʨʝʜʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ (ʩʯʝʪʘ 62, 60, 76, 66, 58 

ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ) ʩʦʩʪʦʠʪ ʚ ʧʨʦʚʝʨʢʝ ʧʨʘʚʠʣʴʥʦ ʣʠ ʦʪʨʘʞʝʥʳ ʩʫʤʤʳ, ʯʠʩʣʷʱʠʝʩʷ ʥʘ ʩʯʝʪʘʭ 

ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʫʯʝʪʘ. ʇʨʠ ʵʪʦʤ ʥʫʞʥʦ ʩʚʝʨʠʪʴ ʜʘʥʥʳʝ ʫʯʝʪʘ ʩ ʜʘʥʥʳʤʠ ʢʦʥʪʨʘʛʝʥʪʦʚ, ʩʦʩʪʘʚʠʪʴ ʘʢʪʳ 

ʩʚʝʨʢʠ ʨʘʩʯʝʪʦʚ ʩ ʥʠʤʠ ʠ ʥʘʧʨʘʚʠʪʴ ʠʭ ʥʘ ʩʦʛʣʘʩʦʚʘʥʠʝ ʠ ʧʦʜʧʠʩʘʥʠʝ. ʅʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ 

ʪʦʪ ʬʘʢʪ, ʯʪʦ ʘʢʪ ʩʚʝʨʢʠ ʩ ʢʦʥʪʨʘʛʝʥʪʘʤʠ ʥʝ ʷʚʣʷʝʪʩʷ ʧʝʨʚʠʯʥʳʤ ʫʯʝʪʥʳʤ ʜʦʢʫʤʝʥʪʦʤ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʤ 

ʩʦʚʝʨʰʝʥʠʝ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʧʝʨʘʮʠʡ, ʪʘʢ ʢʘʢ ʬʠʥʘʥʩʦʚʦʝ ʩʦʩʪʦʷʥʠʝ ʩʪʦʨʦʥ ʧʨʠ ʵʪʦʤ ʦʩʪʘʝʪʩʷ 

ʥʝʠʟʤʝʥʥʳʤ. ʇʦʜʧʠʩʘʥʥʳʡ ʘʢʪ ʩʚʝʨʢʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʪʦʣʴʢʦ ʣʠʰʴ ʦ ʪʦʤ, ʯʪʦ ʚʘʰ ʢʦʥʪʨʘʛʝʥʪ ʧʨʠʟʥʘʣ ʩʦ 

ʚʩʝʤʠ ʚʳʪʝʢʘʶʱʠʤʠ ʠʟ ʵʪʦʛʦ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʩʚʦʡ ʣʠʙʦ ʚʘʰ ʜʦʣʛ.  

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʯʝʪʘ ʫʯʝʪʘ ʨʘʩʯʝʪʦʚ ʧʦ ʢʨʝʜʠʪʘʤ ʠ ʟʘʡʤʘʤ ʚ ʨʘʟʨʝʟʝ ʢʘʞʜʦʛʦ ʜʦʛʦʚʦʨʘ 

ʪʘʢʞʝ ʧʦʜʣʝʞʘʪ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ. ʆʩʦʙʝʥʥʦʩʪʷʤʠ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʪʘʢʠʭ ʜʦʛʦʚʦʨʦʚ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʢʨʦʤʝ 

ʚʳʷʚʣʝʥʠʷ ʧʦʣʥʦʪʳ ʦʪʨʘʞʝʥʠʷ ʚ ʫʯʝʪʝ ʜʚʠʞʝʥʠʷ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʥʠ ʦʩʫʱʝʩʪʚʣʷʶʪ ʧʨʦʚʝʨʢʫ 

ʧʨʘʚʠʣʴʥʦʩʪʠ ʥʘʯʠʩʣʝʥʠʷ ʧʨʦʮʝʥʪʦʚ. ɿʜʝʩʴ ʢʦʨʧʦʨʘʮʠʠ ʯʘʩʪʦ ʜʦʧʫʩʢʘʶʪ ʦʰʠʙʢʫ - ʥʝʚʝʨʥʳʡ ʧʝʨʠʦʜ 

ʧʨʠʟʥʘʥʠʷ. ʇʨʦʮʝʥʪʳ ʧʦ ʧʦʣʫʯʝʥʥʳʤ (ʚʳʜʘʥʥʳʤ) ʟʘʡʤʘʤ ʦʰʠʙʦʯʥʦ ʦʪʨʘʞʘʶʪ ʥʘ ʩʯʝʪʘʭ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ 

ʫʯʝʪʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʛʨʘʬʠʢʦʤ ʧʣʘʪʝʞʝʡ ʧʦ ʜʦʛʦʚʦʨʫ ʢʨʝʜʠʪʘ (ʟʘʡʤʘ ʣʠʰʴ ʚ ʤʦʤʝʥʪ ʧʝʨʝʯʠʩʣʝʥʠʷ ʠʭ 

ʟʘʠʤʦʜʘʪʝʣʶ). ʉʪʦʨʦʥʳ ʤʦʛʫʪ ʫʩʪʘʥʦʚʠʪʴ ʣʶʙʳʝ ʫʩʣʦʚʠʷ ʧʦ ʩʨʦʢʘʤ ʚʳʧʣʘʪʳ ʧʨʦʮʝʥʪʦʚ ʧʨʠ ʟʘʢʣʶʯʝʥʠʠ 

ʜʦʛʦʚʦʨʘ ʟʘʡʤʘ. ʅʦ ʵʪʦ ʥʝ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʧʦʨʷʜʦʢ ʧʨʠʟʥʘʥʠʷ ʥʘʯʠʩʣʝʥʥʳʭ ʧʨʦʮʝʥʪʦʚ ʚ 

ʢʦʨʧʦʨʘʪʠʚʥʦʤ ʫʯʝʪʝ, ʧʦʩʢʦʣʴʢʫ ʨʘʩʭʦʜʳ ʧʨʠʟʥʘʶʪʩʷ ʚ ʪʦʤ ʦʪʯʝʪʥʦʤ ʧʝʨʠʦʜʝ, ʚ ʢʦʪʦʨʦʤ ʦʥʠ ʠʤʝʶʪ ʤʝʩʪʦ, 

ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʦʧʣʘʪʳ. ɼʘʞʝ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʚʳʧʣʘʪʫ ʧʨʦʮʝʥʪʦʚ ʙʫʜʫʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʚ ʤʦʤʝʥʪ 

ʧʦʛʘʰʝʥʠʷ ʟʘʡʤʘ, ʧʨʠʟʥʘʚʘʪʴ ʨʘʩʭʦʜʳ ʧʦ ʥʠʤ ʥʝʦʙʭʦʜʠʤʦ ʨʘʚʥʦʤʝʨʥʦ ʚ ʪʝʯʝʥʠʝ ʦʪʯʝʪʥʦʛʦ ʧʝʨʠʦʜʘ. 

ʇʨʦʮʝʥʪʳ, ʢʦʪʦʨʳʝ ʧʨʠʯʠʪʘʶʪʩʷ ʢ ʚʳʧʣʘʪʝ, ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʟʥʘʥʳ ʚ ʨʘʩʭʦʜʘʭ ʠʩʭʦʜʷ ʠʟ ʫʩʣʦʚʠʡ ʩʜʝʣʢʠ, 

ʢʦʛʜʘ ʪʘʢʦʝ ʚʢʣʶʯʝʥʠʝ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʨʘʚʥʦʤʝʨʥʦʛʦ. ʇʨʦʚʝʨʢʘ ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʠ ʠ ʧʦʣʥʦʪʳ 

ʨʘʩʯʝʪʦʚ ʧʦʢʫʧʘʪʝʣʝʡ ʟʘ ʧʨʠʥʷʪʫʶ ʠʤʠ ʧʨʦʜʫʢʮʠʶ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʚʦʧʨʦʩʦʤ (ʧʨʦʚʝʨʢʘ ʨʝʘʣʴʥʦʩʪʠ 

ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʧʦʢʫʧʘʪʝʣʝʡ, ʯʠʩʣʷʱʠʭʩʷ ʧʦ ʩʯʝʪʫ 62 çʈʘʩʯʝʪʳ ʩ ʧʦʢʫʧʘʪʝʣʷʤʠ ʠ ʟʘʢʘʟʯʠʢʘʤʠè). ɺ ʩʚʷʟʠ 

ʥʫʞʥʦ ʧʨʦʚʝʨʷʪʴ ʢʘʯʝʩʪʚʦ ʧʨʦʚʝʜʝʥʥʦʡ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ, ʘ ʠʤʝʥʥʦ:  

1) ʚʳʷʚʠʪʴ ʩʚʦʝʚʨʝʤʝʥʥʦ ʣʠ ʙʳʣʠ ʧʨʝʜʲʷʚʣʝʥʳ ʰʪʨʘʬʥʳʝ ʩʘʥʢʮʠʠ ʢ ʧʦʢʫʧʘʪʝʣʷʤ, ʚ ʩʣʫʯʘʝ 

ʥʘʨʫʰʝʥʠʷ ʜʦʛʦʚʦʨʥʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ;  

2) ʧʨʦʚʝʨʠʪʴ ʧʨʘʚʠʣʴʥʦ ʣʠ ʙʳʣʠ ʦʬʦʨʤʣʝʥʳ ʩʯʝʪʘ-ʬʘʢʪʫʨʳ ʧʦʢʫʧʘʪʝʣʷʤ ʠ ʠʭ ʧʨʦʠʟʚʝʜʝʥʘ 

ʨʝʛʠʩʪʨʘʮʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʥʠʛʘʭ;  

3) ʧʨʦʚʝʨʠʪʴ ʟʘʢʦʥʥʦʩʪʴ ʠ ʜʦʢʫʤʝʥʪʘʣʴʥʦʝ ʦʬʦʨʤʣʝʥʠʝ ʩʧʠʩʘʥʠʷ ʟʘʜʦʣʞʝʥʥʦʩʪʠ, ʩ ʠʩʪʝʢʰʠʤ ʩʨʦʢʦʤ 

ʠʩʢʦʚʦʡ ʜʘʚʥʦʩʪʠ;  
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4) ʫʩʪʘʥʦʚʠʪʴ ʟʘʢʦʥʥʦ ʣʠ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʨʘʩʯʝʪʦʚ ʧʦ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʯʝʨʝʟ ʪʨʝʪʴʠʭ ʣʠʮ (ʜʦʛʦʚʦʨʘ 

ʫʩʪʫʧʢʠ ʧʨʘʚʘ ʪʨʝʙʦʚʘʥʠʷ); 

5) ʚʳʷʩʥʠʪʴ ʧʨʠʯʠʥʳ ʝʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ;  

6) ʚʳʷʩʥʠʪʴ ʩʪʝʧʝʥʴ ʨʝʘʣʴʥʦʩʪʠ ʜʝʙʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ, ʧʦ ʢʦʪʦʨʦʡ ʝʱʝ ʥʝ ʠʩʪʝʢ ʩʨʦʢ ʠʩʢʦʚʦʡ 

ʜʘʚʥʦʩʪʠ;  

7) ʧʨʦʚʝʨʠʪʴ ʟʘʢʦʥʥʦʩʪʴ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʥʝ ʜʝʥʝʞʥʳʭ ʩʧʦʩʦʙʦʚ ʧʦʛʘʰʝʥʠʷ ʟʘʜʦʣʞʝʥʥʦʩʪʠ (ʧʦ 

ʜʦʛʦʚʦʨʫ ʤʝʥʳ, ʧʝʨʝʚʦʜ ʜʦʣʛʘ, ʟʘʯʝʪ ʚʟʘʠʤʥʳʭ ʪʨʝʙʦʚʘʥʠʡ, ʥʦʚʘʮʠʝʡ, ʜʦʛʦʚʦʨ ʬʘʢʪʦʨʠʥʛʘ, ʦʪʩʪʫʧʥʳʤ).  

ɺ ʩʣʫʯʘʝ ʧʝʨʝʧʣʘʪʳ ʥʘʣʦʛʦʚ ʠ ʧʣʘʪʝʞʝʡ ʠʣʠ ʧʨʠ ʦʙʨʘʟʦʚʘʥʠʠ ʩʫʤʤ, ʢʦʪʦʨʳʝ ʧʦʜʣʝʞʘʪ ʚʦʟʤʝʱʝʥʠʶ 

ʩʦʛʣʘʩʥʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʫ, ʥʘʧʨʠʤʝʨ: ʧʨʠ ʨʘʩʯʝʪʘʭ ʚʳʧʣʘʪ ʬʦʥʜʦʤ ʩʦʮʠʘʣʴʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ, ʧʦʩʦʙʠʡ ʧʦ 

ʙʝʨʝʤʝʥʥʦʩʪʠ, ʨʘʩʯʝʪʘʭ ʩ ʅɼʉ ʧʨʠ ʩʦʚʝʨʰʝʥʠʠ ʵʢʩʧʦʨʪʥʳʭ ʦʧʝʨʘʮʠʡ ʫ ʢʦʨʧʦʨʘʮʠʠ ʧʦ ʩʯʝʪʘʤ 69 çʈʘʩʯʝʪʳ 

ʧʦ ʩʦʮʠʘʣʴʥʦʤʫ ʩʪʨʘʭʦʚʘʥʠʶ ʠ ʦʙʝʩʧʝʯʝʥʠʶè, 68 çʈʘʩʯʝʪʳ ʧʦ ʥʘʣʦʛʘʤ ʠ ʩʙʦʨʘʤè ʦʙʨʘʟʫʝʪʩʷ ʜʝʙʠʪʦʨʩʢʘʷ 

ʟʘʜʦʣʞʝʥʥʦʩʪʴ. ʇʨʠ ʧʨʦʚʝʨʢʝ ʵʪʦʛʦ ʚʠʜʘ ʜʝʙʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʨʠʪʴ ʧʨʘʚʠʣʴʥʦʩʪʴ 

ʥʘʯʠʩʣʝʥʠʷ ʠ ʨʘʩʯʝʪʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʥʘʣʦʛʦʚ ʠ ʧʣʘʪʝʞʝʡ, ʧʨʦʚʝʩʪʠ ʦʙʷʟʘʪʝʣʴʥʫʶ ʩʚʝʨʢʫ ʩ ʜʘʥʥʳʤʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʨʛʘʥʦʚ. ɺ ʩʣʫʯʘʝ ʦʙʷʟʘʪʝʣʴʥʦʡ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʧʨʦʚʝʨʷʪʴʩʷ ʜʦʣʞʥʳ 

ʜʝʙʝʪʦʚʳʝ ʠ ʢʨʝʜʠʪʦʚʳʝ ʩʘʣʴʜʦ ʥʘ ʚʩʝʭ ʩʯʝʪʘʭ ʨʘʩʯʝʪʦʚ (ʪʘʙʣ. 1). ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʧʦ 

ʠʥʠʮʠʘʪʠʚʝ ʩʘʤʦʡ ʢʦʨʧʦʨʘʮʠʠ ʧʝʨʝʯʝʥʴ ʩʯʝʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʩʦʢʨʘʱʝʥ. 

ʊʘʙʣʠʮʘ 1 

ʀʥʚʝʥʪʘʨʠʟʘʮʠʷ ʜʝʙʠʪʦʨʩʢʦʡ ʠ ʢʨʝʜʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʧʦ ʩʯʝʪʘʤ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ 

ʉʯʝʪ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ 

ʫʯʝʪʘ 

ʆʙʲʝʢʪ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ 

ɼʝʙʠʪʦʨʩʢʘʷ ʟʘʜʦʣʞʝʥʥʦʩʪʴ ʂʨʝʜʠʪʦʨʩʢʘʷ ʟʘʜʦʣʞʝʥʥʦʩʪʴ 

60 çʈʘʩʯʝʪʳ ʩ 

ʧʦʩʪʘʚʱʠʢʘʤʠ ʠ 

ʧʦʜʨʷʜʯʠʢʘʤʠè 

ʉʫʤʤʳ ʘʚʘʥʩʦʚ ʠ ʧʨʝʜʦʧʣʘʪ, ʢʦʪʦʨʳʝ 

ʚʳʜʘʥʳ ʧʦʩʪʘʚʱʠʢʘʤ ʠ ʧʦʜʨʷʜʯʠʢʘʤ 

ɿʘʜʦʣʞʝʥʥʦʩʪʴ ʧʦ ʦʧʣʘʪʝ ʧʨʠʦʙʨʝʪʝʥʥʳʭ ʪʦʚʘʨʦʚ, 

ʨʘʙʦʪ, ʫʩʣʫʛ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦ ʥʝʦʪʬʘʢʪʫʨʦʚʘʥʥʳʤ 

ʧʦʩʪʘʚʢʘʤ 

62 çʈʘʩʯʝʪʳ ʩ 

ʧʦʢʫʧʘʪʝʣʷʤʠ ʠ 

ʟʘʢʘʟʯʠʢʘʤʠè 

ɿʘʜʦʣʞʝʥʥʦʩʪʴ ʧʦʢʫʧʘʪʝʣʝʡ ʠ 

ʟʘʢʘʟʯʠʢʦʚ ʟʘ ʦʪʛʨʫʞʝʥʥʫʶ ʧʨʦʜʫʢʮʠʶ, 

ʪʦʚʘʨʳ, ʚʳʧʦʣʥʝʥʥʳʝ ʨʘʙʦʪʳ, 

ʦʢʘʟʘʥʥʳʝ ʫʩʣʫʛʠ 

ʉʫʤʤʳ ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʧʦʢʫʧʘʪʝʣʝʡ ʠ ʟʘʢʘʟʯʠʢʦʚ 

ʧʨʝʜʦʧʣʘʪ ʠ ʘʚʘʥʩʦʚ 

66 çʈʘʩʯʝʪʳ ʧʦ 

ʢʨʘʪʢʦʩʨʦʯʥʳʤ 

ʢʨʝʜʠʪʘʤ ʠ ʟʘʡʤʘʤè 

ʠ 67 çʈʘʩʯʝʪʳ ʧʦ 

ʜʦʣʛʦʩʨʦʯʥʳʤ 

ʢʨʝʜʠʪʘʤ ʠ ʟʘʡʤʘʤè 

ð 

ɿʘʜʦʣʞʝʥʥʦʩʪʴ ʧʦ ʥʝʧʦʛʘʰʝʥʥʳʤ ʢʨʝʜʠʪʘʤ ʠ ʟʘʡʤʘʤ, 

ʘ ʪʘʢʞʝ ʧʨʦʮʝʥʪʘʤ ʧʦ ʥʠʤ ʧʝʨʝʜ ʙʘʥʢʘʤʠ 

(ʢʦʨʧʦʨʘʮʠʷʤʠ-ʟʘʠʤʦʜʘʚʮʘʤʠ) 

68 çʈʘʩʯʝʪʳ ʧʦ 

ʥʘʣʦʛʘʤ ʠ ʩʙʦʨʘʤè 

ʉʫʤʤʳ ʧʝʨʝʧʣʘʪ ʧʦ ʥʘʣʦʛʘʤ ʠ ʜʨʫʛʠʤ 

ʧʣʘʪʝʞʘʤ ʚ ʙʶʜʞʝʪ 

ɿʘʜʦʣʞʝʥʥʦʩʪʴ ʧʦ ʫʧʣʘʪʝ ʥʘʣʦʛʦʚ ʠ ʜʨʫʛʠʭ 

ʦʙʷʟʘʪʝʣʴʥʳʭ ʧʣʘʪʝʞʝʡ ʚ ʙʶʜʞʝʪ 

69 çʈʘʩʯʝʪʳ ʧʦ 

ʩʦʮʠʘʣʴʥʦʤʫ 

ʩʪʨʘʭʦʚʘʥʠʶ ʠ 

ʦʙʝʩʧʝʯʝʥʠʶè 

ʉʫʤʤʳ ʧʝʨʝʧʣʘʪ ʧʦ ʚʟʥʦʩʘʤ ʚʦ 

ʚʥʝʙʶʜʞʝʪʥʳʝ ʬʦʥʜʳ, ʟʘʜʦʣʞʝʥʥʦʩʪʴ 

ʌʉʉ ʈʌ ʧʦ ʚʦʟʤʝʱʝʥʠʶ ʨʘʩʭʦʜʦʚ 

ʩʪʨʘʭʦʚʘʪʝʣ ̫

ɿʘʜʦʣʞʝʥʥʦʩʪʴ ʧʦ ʩʪʨʘʭʦʚʳʤ ʚʟʥʦʩʘʤ ʧʝʨʝʜ 

ʚʥʝʙʶʜʞʝʪʥʳʤʠ ʬʦʥʜʘʤʠ 

70 çʈʘʩʯʝʪʳ ʩ 

ʧʝʨʩʦʥʘʣʦʤ ʧʦ 

ʦʧʣʘʪʝ ʪʨʫʜʘè 

ʉʫʤʤʳ ʧʝʨʝʧʣʘʪ ʧʦ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʝ (ʩ 

ʚʳʷʩʥʝʥʠʝʤ ʧʨʠʯʠʥ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ), 

ʚʳʜʘʥʥʦʡ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʟʘ ʧʝʨʚʫʶ 

ʧʦʣʦʚʠʥʫ ʤʝʩʷʮʘ. 

ʉʫʤʤʳ ʥʘʯʠʩʣʝʥʥʦʡ, ʥʦ ʥʝ ʚʳʧʣʘʯʝʥʥʦʡ ʩʦʪʨʫʜʥʠʢʘʤ 

ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ, ʙʦʣʴʥʠʯʥʳʭ, ʦʪʧʫʩʢʥʳʭ ʠ ʪ.ʜ. 

71 çʈʘʩʯʝʪʳ ʩ 

ʧʦʜʦʪʯʝʪʥʳʤʠ 

ʣʠʮʘʤʠè 

ɺʳʜʘʥʥʳʝ ʧʦʜ ʦʪʯʝʪ ʩʫʤʤʳ, ʥʝ 

ʧʦʜʪʚʝʨʞʜʝʥʥʳʝ ʘʚʘʥʩʦʚʳʤʠ ʦʪʯʝʪʘʤʠ; 

ʩʦʙʣʶʜʝʥʠʝ ʩʨʦʢʦʚ ʧʦʣʴʟʦʚʘʥʠʷ 

ʧʦʜʦʪʯʝʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ 

ʉʫʤʤʳ ʧʝʨʝʨʘʩʭʦʜʦʚ ʧʦ ʘʚʘʥʩʦʚʳʤ ʦʪʯʝʪʘʤ, ʢʦʪʦʨʳʝ 

ʧʦʜʣʝʞʘʪ ʚʦʟʤʝʱʝʥʠʶ ʧʦʜʦʪʯʝʪʥʳʤ ʣʠʮʘʤ; 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʜʦʪʯʝʪʥʳʭ 

ʩʨʝʜʩʪʚ 

73 çʈʘʩʯʝʪʳ ʩ 

ʧʝʨʩʦʥʘʣʦʤ ʧʦ 

ʧʨʦʯʠʤ ʦʧʝʨʘʮʠʷʤè 

ɿʘʜʦʣʞʝʥʥʦʩʪʴ ʨʘʙʦʪʥʠʢʦʚ ʧʦ ʚʦʟʚʨʘʪʫ 

ʙʝʩʧʨʦʮʝʥʪʥʳʭ ʟʘʡʤʦʚ, ʧʦ ʚʦʟʤʝʱʝʥʠʶ 

ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʫʱʝʨʙʘ, ʧʨʠʯʠʥʝʥʥʦʛʦ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʥʝʜʦʩʪʘʯ ʠ ʭʠʱʝʥʠʡ, ʙʨʘʢʘ, ʠ 

ʪ.ʧ. 

ɿʘʜʦʣʞʝʥʥʦʩʪʴ ʧʝʨʝʜ ʨʘʙʦʪʥʠʢʘʤʠ ʧʦ ʚʳʧʣʘʪʝ 

ʢʦʤʧʝʥʩʘʮʠʠ ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʠʯʥʦʛʦ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ (ʠʥʦʛʦ ʠʤʫʱʝʩʪʚʘ) ʚ ʩʣʫʞʝʙʥʳʭ 

ʮʝʣʷʭ ʠ ʪ.ʧ. 

 

ɼʝʙʠʪʦʨʩʢʘʷ ʟʘʜʦʣʞʝʥʥʦʩʪʴ ʥʘ ʩʯʝʪʝ 76 çʈʘʩʯʝʪʳ ʩ ʨʘʟʥʳʤʠ ʜʝʙʠʪʦʨʘʤʠ ʠ ʢʨʝʜʠʪʦʨʘʤʠè ʦʙʨʘʟʫʝʪʩʷ 

ʚ ʩʣʫʯʘʝ ʥʘʣʠʯʠʷ ʟʘʜʦʣʞʝʥʥʦʩʪʝʡ ʧʦ ʚʦʟʤʝʱʝʥʠʶ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʫʱʝʨʙʘ ʧʦ ʩʪʨʘʭʦʚʦʤʫ ʩʣʫʯʘʶ, ʨʘʩʯʝʪʦʚ 

ʧʦ ʧʨʠʯʠʪʘʶʱʠʤʩʷ ʜʠʚʠʜʝʥʜʘʤ, ʨʘʩʯʝʪʦʚ ʧʦ ʧʨʝʪʝʥʟʠʷʤ ʚ ʧʦʣʴʟʫ ʢʦʨʧʦʨʘʮʠʠ ʠ ʜʨ. ɿʘʜʦʣʞʝʥʥʦʩʪʴ, 

ʢʦʪʦʨʘʷ ʯʠʩʣʠʪʩʷ ʥʘ ʩʯʝʪʘʭ ʨʘʩʯʝʪʦʚ, ʜʦʣʞʥʘ ʙʳʪʴ ʧʦʜʪʚʝʨʞʜʝʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ: 

1) ʧʨʠʢʘʟʘʤʠ ʨʫʢʦʚʦʜʠʪʝʣʷ (ʦ ʧʨʠʚʣʝʯʝʥʠʠ ʨʘʙʦʪʥʠʢʘ ʢ ʤʘʪʝʨʠʘʣʴʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʥʘ ʚʳʧʣʘʪʫ 
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ʢʦʤʧʝʥʩʘʮʠʠ ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʠʯʥʦʛʦ ʠʤʫʱʝʩʪʚʘ ʠ ʪ.ʜ.); 

2) ʧʝʨʚʠʯʥʳʤʠ ʫʯʝʪʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʳʭ ʙʳʣʘ ʥʘʯʠʩʣʝʥʘ ʜʝʙʠʪʦʨʩʢʘʷ ʠ 

ʢʨʝʜʠʪʦʨʩʢʘʷ ʟʘʜʦʣʞʝʥʥʦʩʪʴ (ʘʢʪʳ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪ, ʦʢʘʟʘʥʥʳʭ ʫʩʣʫʛ, ʪʦʚʘʨʥʳʝ ʥʘʢʣʘʜʥʳʝ, ʧʣʘʪʝʞʥʳʝ 

ʜʦʢʫʤʝʥʪʳ, ʘʚʘʥʩʦʚʳʝ ʦʪʯʝʪʳ, ʙʫʭʛʘʣʪʝʨʩʢʠʝ ʩʧʨʘʚʢʠ ʠ ʪ.ʜ.), 

3) ʜʦʛʦʚʦʨʘʤʠ (ʩ ʧʦʢʫʧʘʪʝʣʷʤʠ ʠ ʟʘʢʘʟʯʠʢʘʤʠ, ʩ ʧʦʩʪʘʚʱʠʢʘʤʠ ʠ ʧʦʜʨʷʜʯʠʢʘʤʠ, ʢʨʝʜʠʪʥʳʝ ʜʦʛʦʚʦʨʳ 

ʩ ʙʘʥʢʘʤʠ, ʜʦʛʦʚʦʨʳ ʟʘʡʤʘ ʩ ʨʘʙʦʪʥʠʢʘʤʠ, ʜʦʛʦʚʦʨʳ ʟʘʡʤʘ ʩ ʜʨʫʛʠʤʠ ʢʦʨʧʦʨʘʮʠʷʤʠ ʠ ʪ.ʜ.). 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʷʪʴ ʦʮʝʥʢʝ ʜʝʙʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ, ʧʨʦʙʣʝʤʳ ʦʧʨʝʜʝʣʝʥʠʷ 

ʢʦʪʦʨʦʡ, ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʚ ʨʷʜʝ ʨʘʙʦʪ [5,6,7]. ʈʘʩʯʝʪʳ ʩ ʜʝʙʠʪʦʨʘʤʠ ʠ ʢʨʝʜʠʪʦʨʘʤʠ ʦʪʨʘʞʘʶʪʩʷ ʢʘʞʜʦʡ 

ʩʪʦʨʦʥʦʡ ʚ ʩʚʦʝʡ ʙʫʭʛʘʣʪʝʨʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ ʚ ʩʫʤʤʘʭ, ʚʳʪʝʢʘʶʱʠʭ ʠʟ ʙʫʭʛʘʣʪʝʨʩʢʠʭ ʟʘʧʠʩʝʡ ʠ 

ʧʨʠʟʥʘʚʘʝʤʳʭ ʝʶ ʧʨʘʚʠʣʴʥʳʤʠ. ʉʯʠʪʘʝʤ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʩʦʩʪʘʚʣʷʪʴ ʘʢʪʳ ʩʚʝʨʢʠ ʢʦʨʧʦʨʘʮʠʷʤʠ, ʪʘʢ ʢʘʢ 

ʠʭ ʥʘʣʠʯʠʝ ʧʦʟʚʦʣʷʝʪ ʦʙʥʘʨʫʞʠʪʴ ʦʰʠʙʢʠ ʠ ʩʪʘʚʠʪʴ ʚ ʠʟʚʝʩʪʥʦʩʪʴ ʜʝʙʠʪʦʨʦʚ ʦʙ ʠʭ ʟʘʜʦʣʞʝʥʥʦʩʪʠ. 

ʇʦʜʧʠʩʘʥʥʳʝ ʜʝʙʠʪʦʨʘʤʠ ʘʢʪʳ ʩʚʝʨʢʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʧʨʠʟʥʘʥʠʠ ʠʤʠ ʜʦʣʛʘ, ʧʦʟʚʦʣʷʶʪ ʫʚʝʣʠʯʠʪʴ ʩʨʦʢ 

ʠʩʢʦʚʦʡ ʜʘʚʥʦʩʪʠ ʜʣʷ ʚʟʳʩʢʘʥʠʷ ʟʘʜʦʣʞʝʥʥʦʩʪʠ, ʯʪʦ ʚʳʛʦʜʥʦ ʜʣʷ ʢʦʨʧʦʨʘʮʠʠ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʤʥʠʪʴ, ʯʪʦ ʘʢʪʳ ʩʚʝʨʦʢ ʥʝ ʷʚʣʷʶʪʩʷ ʧʝʨʚʠʯʥʳʤʠ ʫʯʝʪʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ, ʠ ʥʠʢʘʢʠʝ ʟʘʧʠʩʠ ʚ ʫʯʝʪʝ ʥʝ 

ʤʦʛʫʪ ʙʳʪʴ ʩʜʝʣʘʥʳ ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʢʪʘ ʩʚʝʨʢʠ ʚ ʯʘʩʪʥʦʩʪʠ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʩʫʤʤʳ ʟʘʜʦʣʞʝʥʥʦʩʪʠ. 
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ʩʪʫʜʝʥʪʳ 3 ʢʫʨʩʘ ʀʥʩʪʠʪʫʪʘ ʅʝʬʪʝʛʘʟʦʚʦʛʦ ɹʠʟʥʝʩʘ 

ʌɻɹʆʋ ɺʇʆ ʋʬʠʤʩʢʦʛʦ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʅʝʬʪʷʥʦʛʦ ʊʝʭʥʠʯʝʩʢʦʛʦ ʋʥʠʚʝʨʩʠʪʝʪʘ 

ɻ. ʋʬʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ʆʇʈɽɼɽʃɽʅʀɽ ɺɿɸʀʄʆʉɺʗɿʀ ʊɽʍʅʀʂʆ-ʊɽʍʅʆʃʆɻʀʏɽʉʂʀʍ ʀ ʕʂʆʅʆʄʀʏɽʉʂʀʍ 

ʕʌʌɽʂʊʆɺ ʇʈʀ ʇʈʆɺɽɼɽʅʀʀ ʈɸɹʆʊ ʇʆ ʂɸʇʀʊɸʃʔʅʆʄʋ ʈɽʄʆʅʊʋ ʉʂɺɸɾʀʅ. 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʚʠʜʳ ʨʘʙʦʪ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʢʘʧʠʪʘʣʴʥʦʤʫ ʨʝʤʦʥʪʫ ʩʢʚʘʞʠʥ (ʂʈʉ) ʠ 

ʦʧʨʝʜʝʣʝʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʝʭʥʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ. ʅʘ 

ʦʩʥʦʚʘʥʠʠ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ ʚ ʩʢʚʘʞʠʥʘʭ ʥʘ ʥʝʬʪʷʥʦʤ ʧʨʦʤʳʩʣʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʙʦʣʝʝ 

ʩʦʪʥʠ ʚʠʜʦʚ ʨʝʤʦʥʪʘ, ʯʘʩʪʴ ʢʦʪʦʨʳʭ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʩʪʦʠʤʦʩʪʠ ʩʢʚʘʞʠʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 

ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʜʦʙʳʯʠ ʥʝʬʪʠ, ʘ ʯʘʩʪʴ  ʢ ʠʟʤʝʥʝʥʠʶ ʤʝʞʨʝʤʦʥʪʥʦʛʦ ʧʝʨʠʦʜʘ. ɺ ʩʚʷʟʠ ʩ ʪʘʢʠʤ 

ʤʥʦʞʝʩʪʚʦʤ ʚʠʜʦʚ ʨʘʙʦʪ ʧʦ ʢʘʧʠʪʘʣʴʥʦʤʫ ʨʝʤʦʥʪʫ ʩʢʚʘʞʠʥ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʵʬʬʝʢʪʦʚ 
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ʧʦʷʚʠʣʘʩʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʠʭ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ, ʘʥʘʣʠʟʝ ʠ ʨʷʜʝ ʩʨʘʚʥʝʥʠʡ ʧʦ ʦʧʨʝʜʝʣʝʥʥʳʤ ʢʨʠʪʝʨʠʷʤ ʠ 

ʦʧʨʝʜʝʣʝʥʠʠ ʚʟʘʠʤʦʩʚʷʟʠ ʪʝʭʥʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʂʘʧʠʪʘʣʴʥʳʡ ʨʝʤʦʥʪ ʩʢʚʘʞʠʥ, ʨʝʤʦʥʪʥʳʝ ʨʘʙʦʪʳ, ʪʝʭʥʠʯʝʩʢʠʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ, ʛʝʦʣʦʛʦ-

ʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʤʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʥʝʬʪʝʛʘʟʦʜʦʙʳʚʘʶʱʠʡ ʢʦʤʧʣʝʢʩ ʢʘʢ ʚʠʜ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʤʝʝʪ ʜʦʩʪʘʪʦʯʥʦ 

ʧʦʥʷʪʥʫʶ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʤʦʜʝʣʴ. ɺ ʫʩʣʦʚʠʷʭ ʧʦʠʩʢʘ ʧʫʪʝʡ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʢʦʤʧʘʥʠʠ ʘʢʪʠʚʥʦ 

ʠʥʚʝʩʪʠʨʫʶʪ ʢʘʢ ʚ ʥʦʚʳʝ ʧʨʦʝʢʪʳ, ʪʘʢ ʠ ʨʝʘʣʠʟʫʶʪ ʧʨʦʛʨʘʤʤʳ ʦʧʪʠʤʠʟʘʮʠʠ ʜʝʡʩʪʚʫʶʱʠʭ ʧʨʦʝʢʪʦʚ. 

ʆʜʥʠʤ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ ʧʦ ʪʝʢʫʱʠʤ ʧʨʦʝʢʪʘʤ ʚ ʜʦʙʳʯʝ ʷʚʣʷʝʪʩʷ ʧʨʦʛʨʘʤʤʘ 

ʧʦ ʢʘʧʠʪʘʣʴʥʦʤʫ ʨʝʤʦʥʪʫ ʩʢʚʘʞʠʥ. 

ʂʘʧʠʪʘʣʴʥʳʡ ʨʝʤʦʥʪ ʩʢʚʘʞʠʥ (ʂʈʉ)  ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʨʘʙʦʪ, ʢʦʪʦʨʘʷ ʩʚʷʟʘʥʘ ʩ ʚʦʟʦʙʥʦʚʣʝʥʠʝʤ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʢʦʣʦʥʥ, ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʳ ʧʣʘʩʪʘ, ʮʝʤʝʥʪʥʦʛʦ ʢʦʣʴʮʘ, ʣʠʢʚʠʜʘʮʠʷ 

ʘʚʘʨʠʡ, ʧʦʜʲʝʤ ʠ ʩʧʫʩʢ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʨʘʟʜʝʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʟʘʢʘʯʢʠ. 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʢ ʢʘʧʠʪʘʣʴʥʦʤʫ ʨʝʤʦʥʪʫ ʩʢʚʘʞʠʥ ʦʪʥʦʩʷʪ ʛʝʦʣʦʛʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ 

(ɻʊʄ).  

ɻʊʄ ï ʵʪʦ ʨʘʙʦʪʳ, ʧʨʦʚʦʜʠʤʳʝ ʥʘ ʩʢʚʘʞʠʥʘʭ ʩ ʮʝʣʴʶ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠ 

ʧʦʜʜʝʨʞʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʫʨʦʚʥʷ ʜʦʙʳʯʠ ʥʝʬʪʠ. ɻʝʦʣʦʛʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʨʦʚʦʜʷʪʩʷ ʥʘ ʚʩʝʭ 

ʵʪʘʧʘʭ ʨʘʟʨʘʙʦʪʢʠ, ʥʦ ʯʘʱʝ ʦʥʠ ʧʨʠʤʝʥʷʶʪʩʷ ʥʘ ʟʨʝʣʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʩ ʨʘʩʪʫʱʝʡ ʦʙʚʦʜʥʝʥʥʦʩʪʴʶ ʠ 

ʧʘʜʘʶʱʝʡ ʜʦʙʳʯʝʡ. 

ɽʞʝʛʦʜʥʦ ʢʨʫʧʥʝʡʰʠʝ ʢʦʤʧʘʥʠʠ ʈʌ ʠ ʚʩʝʛʦ ʤʠʨʘ ʚʢʣʘʜʳʚʘʶʪ ʚ ʤʝʪʦʜʳ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʜʦʙʳʯʠ 

ʩʦʪʥʠ ʤʠʣʣʠʦʥʦʚ ʜʦʣʣʘʨʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʠʥʪʝʨʝʩ ʚʳʟʳʚʘʝʪ ʘʥʘʣʠʟ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʢʦʤʧʘʥʠʡ ʧʦ 

ʦʮʝʥʢʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʛʨʘʤʤ ʧʦ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʜʦʙʳʯʠ ʥʝʬʪʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʌ ʜʦʙʳʯʘ ʥʝʬʪʠ ʠʟ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʥʘ 

ʟʨʝʣʳʭ ʠ ʧʦʟʜʥʠʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ, ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 95%. ʇʨʠʯʝʤ ʦʢʦʣʦ 25% ʦʙʲʝʤʦʚ ʥʝʬʪʠ ʜʦʙʳʚʘʝʪʩʷ 

ʟʘ ʩʯʝʪ ʧʨʦʛʨʘʤʤʳ ʛʝʦʣʦʛʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʘ ʟʘʪʨʘʪʳ ʥʘ ʠʭ ʨʝʘʣʠʟʘʮʠʶ ʩʦʩʪʘʚʣʷʶʪ ʦʪ 10% ʜʦ 

50% ʚ ʦʙʱʝʤ ʦʪʪʦʢʝ ʧʦ ʤʝʩʪʦʨʦʞʜʝʥʠʶ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ɻʊʄ ʥʘ 

ʩʢʚʘʞʠʥʘʭ, ʧʦʟʚʦʣʷʶʱʠʭ ʥʝ ʪʦʣʴʢʦ ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʠʞʝʥʠʝ ʧʨʦʝʢʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʦʙʳʯʠ, ʥʦ ʠ 

ʧʨʝʚʳʩʠʪʴ ʠʭ, ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʦʙʣʝʤʘ ʦʙʦʩʥʦʚʘʥʥʦʩʪʠ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʠʭ ʜʦʩʪʦʚʝʨʥʦʩʪʠ, ʷʚʣʷʝʪʩʷ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʚʘʞʥʦʡ, ʧʦʩʢʦʣʴʢʫ ʨʝʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʠʥʠʤʘʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʥʘʧʨʷʤʫʶ 

ʚʣʠʷʶʪ ʥʘ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʤʧʘʥʠʡ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʪʝʭʥʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʵʬʬʝʢʪʦʚ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʘʙʦʪ ʧʦ ʢʘʧʠʪʘʣʴʥʦʤʫ ʨʝʤʦʥʪʫ ʩʢʚʘʞʠʥ. 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʟʘʠʤʦʩʚʷʟʴ ʚʠʜʦʚ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ ʧʦ ʪʝʭʥʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʩʦʜʝʨʞʘʥʠʶ. 

ʊʘʙʣʠʮʘ 1 

ɺʟʘʠʤʦʩʚʷʟʴ ʚʠʜʦʚ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ ʧʦ ʪʝʭʥʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʩʦʜʝʨʞʘʥʠʶ 

ɺʠʜʳ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ 
ʊʝʭʥʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʵʬʬʝʢʪ 
ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ 

ʂʈ1. ʈʝʤʦʥʪʥʦ-ʠʟʦʣʷʮʠʦʥʥʳʝ ʨʘʙʦʪʳ. 

 ɼʦʙʳʯʘ ʞʠʜʢʦʩʪʠ 

 ɿʘʪʨʘʪʳ ʥʘ ʵʥʝʨʛʠʶ 

 ɿʘʪʨʘʪʳ ʧʦ ʠʩʢʫʩʩʪʚʝʥʥʦʤʫ 

ʚʦʟʜʝʡʩʪʚʠʶ ʥʘ ʧʣʘʩʪ 

 ɿʘʪʨʘʪʳ ʧʦ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʠ ʩʙʦʨʫ 

+ ɼʦʙʳʯʘ ʥʝʬʪʠ 

+ ɼʝʥʝʞʥʳʡ ʧʦʪʦʢ 

+ ʅɼʇʀ 

+ ɿʘʪʨʘʪʳ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ 

ʧʦʜʛʦʪʦʚʢʫ ʥʝʬʪʠ 

+ ʄʝʞʨʝʤʦʥʪʥʳʡ ʧʝʨʠʦʜ  ɿʘʪʨʘʪʳ ʥʘ ʨʝʤʦʥʪ 

ɿʘʤʝʥʘ ʦʙʦʨʫʜʦʚʘʥʠʷ 
+ ʉʪʦʠʤʦʩʪʴ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ 

+ ɿʘʪʨʘʪʳ ʥʘ ʨʘʙʦʪʫ ʙʨʠʛʘʜʳ ʂʈʉ 

ʂʈ2. ʋʩʪʨʘʥʝʥʠʝ ʥʝʛʝʨʤʝʪʠʯʥʦʩʪʠ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʢʦʣʦʥʥʳ. 

ʂʈ3. ʋʩʪʨʘʥʝʥʠʝ ʘʚʘʨʠʡ, ʜʦʧʫʱʝʥʥʳʭ ʚ 

+ ɼʦʙʳʯʘ ʞʠʜʢʦʩʪʠ 

+ ɿʘʪʨʘʪʳ ʥʘ ʵʥʝʨʛʠʶ 

+ ɿʘʪʨʘʪʳ ʧʦ ʠʩʢʫʩʩʪʚʝʥʥʦʤʫ 

ʚʦʟʜʝʡʩʪʚʠʶ ʥʘ ʧʣʘʩʪ 
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ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʣʠ ʨʝʤʦʥʪʘ. 

ʂʈ10. ɺʚʦʜ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʠ ʨʝʤʦʥʪ 

ʥʘʛʥʝʪʘʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥ. 

+ ɿʘʪʨʘʪʳ ʧʦ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʠ ʩʙʦʨʫ 

+ ɼʦʙʳʯʘ ʥʝʬʪʠ 

+ ɼʝʥʝʞʥʳʡ ʧʦʪʦʢ 

+ ʅɼʇʀ 

+ ɿʘʪʨʘʪʳ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ 

ʧʦʜʛʦʪʦʚʢʫ ʥʝʬʪʠ 

+ ʄʝʞʨʝʤʦʥʪʥʳʡ ʧʝʨʠʦʜ  ɿʘʪʨʘʪʳ ʥʘ ʨʝʤʦʥʪ 

 ʇʦʜʲʝʤ ʦʙʦʨʫʜʦʚʘʥʠʷ + ɿʘʪʨʘʪʳ ʥʘ ʨʘʙʦʪʫ ʙʨʠʛʘʜʳ ʂʈʉ 

ʂʈ4. ʇʝʨʝʭʦʜ ʥʘ ʜʨʫʛʠʝ ʛʦʨʠʟʦʥʪʳ ʠ 

ʧʨʠʦʙʱʝʥʠʝ ʧʣʘʩʪʦʚ.  

ʂʈ5. ɺʥʝʜʨʝʥʠʝ ʠ ʨʝʤʦʥʪ ʫʩʪʘʥʦʚʦʢ ʪʠʧʘ 

ʆʈʕ, ʆʈɿ, ʧʘʢʝʨʦʚ-ʦʪʩʝʢʘʪʝʣʝʡ ʚ 

ʩʢʚʘʞʠʥʘʭ. 

ʂʈ6. ʂʦʤʧʣʝʢʩ ʧʦʜʟʝʤʥʳʭ ʨʘʙʦʪ ʧʦ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʩʢʚʘʞʠʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʝʤʝʥʪʦʚ 

ʙʫʨʝʥʠʷ. 

+ ɼʦʙʳʯʘ ʞʠʜʢʦʩʪʠ 

+ ɿʘʪʨʘʪʳ ʥʘ ʵʥʝʨʛʠʶ 

+ ɿʘʪʨʘʪʳ ʧʦ ʠʩʢʫʩʩʪʚʝʥʥʦʤʫ 

ʚʦʟʜʝʡʩʪʚʠʶ ʥʘ ʧʣʘʩʪ 

+ ɿʘʪʨʘʪʳ ʧʦ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʠ ʩʙʦʨʫ 

+ ɼʦʙʳʯʘ ʥʝʬʪʠ 

+ ɼʝʥʝʞʥʳʡ ʧʦʪʦʢ 

+ ʅɼʇʀ 

+ ɿʘʪʨʘʪʳ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ 

ʧʦʜʛʦʪʦʚʢʫ ʥʝʬʪʠ 

 ʄʝʞʨʝʤʦʥʪʥʳʡ ʧʝʨʠʦʜ + ɿʘʪʨʘʪʳ ʥʘ ʨʝʤʦʥʪ 

ʂʈ8. ʆʙʨʘʙʦʪʢʘ ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʳ ʧʣʘʩʪʘ 

ʩʢʚʘʞʠʥʳ ʠ ʚʳʟʦʚ ʧʨʠʪʦʢʘ. 

+ɼʦʙʳʯʘ ʞʠʜʢʦʩʪʠ 

+ ɿʘʪʨʘʪʳ ʥʘ ʵʥʝʨʛʠʶ 

+ ɿʘʪʨʘʪʳ ʧʦ ʠʩʢʫʩʩʪʚʝʥʥʦʤʫ 

ʚʦʟʜʝʡʩʪʚʠʶ ʥʘ ʧʣʘʩʪ 

+ ɿʘʪʨʘʪʳ ʧʦ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʠ ʩʙʦʨʫ 

+ɼʦʙʳʯʘ ʥʝʬʪʠ 

+ ɼʝʥʝʞʥʳʡ ʧʦʪʦʢ 

+ ʅɼʇʀ 

+ ɿʘʪʨʘʪʳ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ 

ʧʦʜʛʦʪʦʚʢʫ ʥʝʬʪʠ 

ʂʈ9. ʇʝʨʝʚʦʜ ʩʢʚʘʞʠʥ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʦ ʜʨʫʛʦʤʫ ʥʘʟʥʘʯʝʥʠʶ. 

ɼʦʙʳʯʘ ʞʠʜʢʦʩʪʠ (ʦʩʪʘʥʦʚʢʘ) + ʇʝʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ 

ɼʦʙʳʯʘ ʥʝʬʪʠ (ʦʩʪʘʥʦʚʢʘ)  ɼʝʥʝʞʥʳʡ ʧʦʪʦʢ 

ʂʈ11. ʂʦʥʩʝʨʚʘʮʠʷ ʠ ʨʘʩʢʦʥʩʝʨʚʘʮʠʷ 

ʩʢʚʘʞʠʥ. 

ɼʦʙʳʯʘ ʞʠʜʢʦʩʪʠ (ʦʩʪʘʥʦʚʢʘ) 
 ʇʝʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ 

ɼʦʙʳʯʘ ʥʝʬʪʠ (ʦʩʪʘʥʦʚʢʘ) 

ʇʦʜʲʝʤ ʦʙʦʨʫʜʦʚʘʥʠʷ + ɿʘʪʨʘʪʳ ʥʘ ʨʘʙʦʪʫ ʙʨʠʛʘʜʳ ʂʈʉ 

ʂʈ12. ʃʠʢʚʠʜʘʮʠʷ ʩʢʚʘʞʠʥ. ɺʳʧʦʣʥʝʥʠʝ 

ʟʘʧʣʘʥʠʨʦʚʘʥʥʦʛʦ ʦʙʲʝʤʘ ʨʘʙʦʪ. 

ɼʦʙʳʯʘ ʞʠʜʢʦʩʪʠ (ʧʨʝʢʨʘʱʝʥʠʝ) 
 ʇʝʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ 

ɼʦʙʳʯʘ ʥʝʬʪʠ (ʧʨʝʢʨʘʱʝʥʠʝ) 

ʇʦʜʲʝʤ ʦʙʦʨʫʜʦʚʘʥʠʷ + ɿʘʪʨʘʪʳ ʥʘ ʨʘʙʦʪʫ ʙʨʠʛʘʜʳ ʂʈʉ 

 

ʀʩʭʦʜʷ ʠʟ ʪʘʙʣʠʮʳ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʯʘʩʪʴ ʚʠʜʦʚ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ ʦʜʠʥʘʢʦʚʘ ʧʦ ʚʠʜʘʤ 

ʚʦʟʥʠʢʘʝʤʳʭ ʪʝʭʥʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ, ʧʦʵʪʦʤʫ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʙʳʣʠ 

ʦʙʲʝʜʠʥʝʥʳ ʚ ʦʪʜʝʣʴʥʳʝ ʛʨʫʧʧʳ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʵʪʠʭ ʵʬʬʝʢʪʦʚ ʤʦʞʝʪ 

ʩʠʣʴʥʦ ʦʪʣʠʯʘʪʴʩʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʲʝʜʠʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʂʈʉ ʚ ʛʨʫʧʧʳ ʧʦ ʧʨʠʟʥʘʢʫ ʠʜʝʥʪʠʯʥʦʩʪʠ ʪʝʭʥʠʢʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ ʤʦʞʝʪ ʧʦʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʧʨʦʮʝʜʫʨʳ 

ʨʘʩʯʝʪʦʚ.  

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʠʭ 

ʧʨʘʢʪʠʯʝʩʢʘʷ ʘʧʨʦʙʘʮʠʷ ʠ ʩʨʘʚʥʝʥʠʝ. 
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ʂʆʅʎɽʇʎʀʗ ʈɽɻʀʆʅɸʃʔʅʆɻʆ ʂʆʅʊʈʆʃʃʀʅɻɸ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʘ ʚʟʘʠʤʦʩʚʷʟʴ ʚ ʩʠʩʪʝʤʝ ʢʦʥʪʨʦʣʣʠʥʛʘ ʨʝʛʠʥʘ, ʦʪʨʘʩʣʠ ʠ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʀʩʩʣʝʜʦʚʘʥʳ ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʠʥʩʪʨʫʤʝʥʪʳ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚ ʩʠʩʪʝʤʝ ʢʦʥʪʨʦʣʣʠʥʛʘ. 

ʇʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʢʘʢ ʩʫʙʲʝʢʪʦʚ ʢʦʥʪʨʦʣʣʠʥʛʘ. ʉʦʟʜʘʥʘ 

ʤʦʜʝʣʴ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʣʠʥʛʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʂʚʘʟʠʢʦʨʧʦʨʘʮʠʷ, ʛʘʨʘʥʪʠʠ, ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ, ʨʝʛʠʦʥʘʣʴʥʳʡ ʢʦʥʪʨʦʣʣʠʥʛ, ʩʦʛʣʘʰʝʥʠʷ. 

 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʩʝ ʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʘʝʪ ʢʦʥʮʝʧʮʠʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʣʠʥʛʘ, ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʦʡ ʪʝʨʨʠʪʦʨʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʢʦʨʧʦʨʘʮʠʷ, ʦʙʨʘʟʫʝʤʘʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʤʠ 

ʩʫʙʲʝʢʪʘʤʠ, ʦʙʲʝʜʠʥʝʥʥʳʤʠ ʦʙʱʝʡ ʮʝʣʴʶ ʠ ʝʜʠʥʩʪʚʦʤ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ [1]. ʏʣʝʥʘʤʠ ʵʪʦʡ 

ʢʚʘʟʠʢʦʨʧʦʨʘʮʠʠ ʷʚʣʷʶʪʩʷ ʚʩʝ ʫʯʘʩʪʥʠʢʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʨʝʛʠʦʥʘ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʬʦʨʤʘʣʴʥʳʤʠ ʠ ʥʝʬʦʨʤʘʣʴʥʳʤʠ ʦʪʥʦʰʝʥʠʷʤʠ. ʈʝʛʠʦʥʘʣʴʥʘʷ ʚʣʘʩʪʴ, ʫʯʘʩʪʚʫʷ ʚ ʵʪʦʡ 

ʢʦʨʧʦʨʘʮʠʠ ʢʘʢ ʧʦʣʥʦʮʝʥʥʳʡ ʩʫʙʲʝʢʪ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʭʦʜʠʪ ʚ ʩʪʨʫʢʪʫʨʫ 

ʢʦʥʪʨʦʣʣʠʥʛʘ [3]. 
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ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʨʝʛʠʦʥʘʣʴʥʳʝ ʦʨʛʘʥʳ ʫʧʨʘʚʣʝʥʠʷ ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʩʫʙʲʝʢʪʳ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʯʝʨʝʟ 

ʩʦʟʜʘʥʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʧʨʘʚʦʚʳʭ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʫʩʣʦʚʠʡ, ʩʦʚʦʢʫʧʥʦʩʪʴ ʢʦʪʦʨʳʭ 

ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʢʦʥʪʨʦʣʣʠʥʛʦʤ. ʂ ʪʘʢʠʤ ʫʩʣʦʚʠʷʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʠ ʢʦʥʪʨʦʣʴ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʠʥʠʮʠʘʪʠʚʳ, ʦʙʝʩʧʝʯʝʥʠʝ ʛʘʨʘʥʪʠʡ ʧʨʘʚ ʯʘʩʪʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ 

ʢʦʥʪʨʦʣʴ, ʥʘʣʦʛʦʚʳʡ ʨʝʞʠʤ, ʦʙʝʩʧʝʯʝʥʠʝ ʨʘʚʥʳʭ ʠ ʩʧʨʘʚʝʜʣʠʚʳʭ ʫʩʣʦʚʠʡ ʨʳʥʦʯʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ, ʫʨʦʚʝʥʴ 

ʜʝʤʦʥʦʧʦʣʠʟʘʮʠʠ ʪʦʚʘʨʥʳʭ ʨʳʥʢʦʚ, ʢʦʥʪʨʦʣʴ ʨʳʥʢʘ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ, 

ʢʦʥʪʨʦʣʴ ʟʘ ʜʚʠʞʝʥʠʝʤ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ, ʜʦʩʪʫʧʥʦʩʪʴ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ, ʩʥʠʞʝʥʠʝ ʙʘʨʴʝʨʘ ʚʭʦʜʘ ʥʘ 

ʨʳʥʦʢ ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʦʙʲʝʢʪʦʚ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʢʦʥʪʨʦʣʣʠʥʛʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʝ ʪʦʣʴʢʦ ʧʦʚʳʰʝʥʠʝ ʩʪʝʧʝʥʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ 

ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ, ʥʦ ʠ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʭ ʩʪʨʫʢʪʫʨ. 

ʇʨʝʜʩʪʘʚʠʪʝʣʴʥʘʷ ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʘʷ ʚʣʘʩʪʴ ʧʨʠ ʵʪʦʤ ʨʝʰʘʝʪ ʚʦʧʨʦʩʳ ʨʝʛʣʘʤʝʥʪʘʮʠʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʭ 

ʩʪʨʫʢʪʫʨ [2,7]. 

ɸʢʪʠʚʠʟʘʮʠʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʣʠʥʛʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʦʩʥʦʚʫ 

ʜʣʷ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ, ʧʘʨʪʥʝʨʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ.  

ʈʝʛʠʦʥʘʣʴʥʳʡ ʢʦʥʪʨʦʣʣʠʥʛ ï ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʜʠʘʛʥʦʩʪʠʢʘ ʩʦʮʠʘʣʴʥʳʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʥʦ ʠ ʪʘʢʘʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʢʘʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʦʙʷʟʘʥʥʦʩʪʝʡ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ [5,8]. 

ʂʦʥʪʨʦʣʣʠʥʛ ʚʝʜʝʪʩʷ ʧʦʩʪʦʷʥʥʦ ʢʘʢ ʩʧʝʮʠʘʣʴʥʳʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ, ʪʘʢ ʠ ʨʫʢʦʚʦʜʠʪʝʣʷʤʠ ʚʩʝʭ 

ʫʨʦʚʥʝʡ ʠ ʧʨʠʟʚʘʥ ʦʮʝʥʠʪʴ ʭʦʜ ʧʨʦʮʝʩʩʘ ʢʦʥʪʨʦʣʣʠʥʛʘ.  

ʉʪʘʥʦʚʠʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʫʚʷʟʘʪʴ ʵʣʝʤʝʥʪʳ ʢʦʥʪʨʦʣʣʠʥʛʘ ʤʝʞʜʫ ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʩʫʙʲʝʢʪʘʤʠ (ʨʠʩ.1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 1 ï ɺʟʘʠʤʦʩʚʷʟʴ ʵʣʝʤʝʥʪʦʚ ʢʦʥʪʨʦʣʣʠʥʛʘ. 

 

ʇʦʜʦʙʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʢʦʥʪʨʦʣʣʠʥʛʘ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʜʣʷ ʚʩʝʭ ʜʨʫʛʠʭ ʫʯʘʩʪʥʠʢʦʚ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ: ʩʪʨʫʢʪʫʨ ʬʝʜʝʨʘʣʴʥʦʛʦ ʧʦʜʯʠʥʝʥʠʷ, ʤʫʥʠʮʠʧʘʣʴʥʳʭ 

ʦʨʛʘʥʦʚ ʫʧʨʘʚʣʝʥʠʷ, ʦʙʱʝʩʪʚʝʥʥʳʭ ʜʦʤʦʭʦʟʷʡʩʪʚ, ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ ʚʩʝʭ ʬʦʨʤ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. 

ʆʩʥʦʚʥʳʤ ʟʚʝʥʦʤ ʵʢʦʥʦʤʠʢʠ ʣʶʙʦʛʦ ʨʝʛʠʦʥʘ ʷʚʣʷʝʪʩʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʧʦʵʪʦʤʫ ʨʘʩʩʤʦʪʨʠʤ 

ʩʠʩʪʝʤʫ ʢʦʥʪʨʦʣʣʠʥʛʘ ʚ ʵʪʦʤ ʟʚʝʥʝ ʨʝʛʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ [4,6]. ʉ ʧʦʟʠʮʠʠ ʨʝʛʠʦʥʘ ʚʩʝ ʧʨʦʤʳʰʣʝʥʥʳʝ 

ʧʨʝʜʧʨʠʷʪʠʷ ʤʦʛʫʪ ʙʳʪʴ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ ʢʘʢ: 

Å ʠʤʝʶʱʠʝ ʫʩʪʦʡʯʠʚʫʶ ʪʝʥʜʝʥʮʠʶ ʨʘʟʚʠʪʠʷ; 

Å ʩ ʥʝʫʩʪʦʡʯʠʚʦʡ ʜʠʥʘʤʠʢʦʡ ʨʘʟʚʠʪʠʷ; 

Å ʥʝ ʠʤʝʶʱʠʝ ʢʘʢʠʭ-ʣʠʙʦ ʷʚʥʦ ʚʳʨʘʞʝʥʥʳʭ ʪʝʥʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ. 

ʂʦʤʧʣʝʢʩ ʵʣʝʤʝʥʪʦʚ ʢʦʥʪʨʦʣʣʠʥʛʘ 

ʉʪʨʘʪʝʛʠʯʝʩʢʦʝ 

ʧʣʘʥʠʨʦʚʘʥʠʝ 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʧʨʠʥʷʪʠʝ 

ʨʝʰʝʥʠʡ 

 

ʄʦʥʠʪʦʨʠʥʛ ʠʥʬʦʨʤʘʮʠʠ 

 

 

ʋʧʨʘʚʣʝʥʯʝʩʢʠʡ ʫʯʝʪ 

 

ʉʪʨʘʪʝʛʠʷ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ 

 

ʂʦʥʪʨʦʣʣʠʥʛ 

ʆʪʨʘʩʣʴ 

ʈʝʛʠʦʥ 

ʇʨʝʜʧʨʠʷʪʠʝ 
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ʇʦʥʷʪʥʦ, ʯʪʦ ʦʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʟʘʜʘʯ ʨʝʛʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʷʚʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ 

ʜʦʣʠ ʧʝʨʚʦʡ ʛʨʫʧʧʳ. ʌʫʥʢʮʠʷ ʢʦʥʪʨʦʣʣʠʥʛʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʪʩʣʝʞʠʚʘʥʠʠ ʪʘʢʠʭ ʛʨʫʧʧ ʩʫʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʚ ʠʭ ʨʘʟʚʠʪʠʠ [9]. ʇʨʘʢʪʠʯʝʩʢʠʤ ʚʳʭʦʜʦʤ ʩʪʘʥʦʚʠʪʩʷ 

ʧʦʜʛʦʪʦʚʢʘ ʠ ʟʘʢʣʶʯʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʦʛʣʘʰʝʥʠʡ ʤʝʞʜʫ ʨʝʛʠʦʥʘʣʴʥʦʡ ʚʣʘʩʪʴʶ ʠ ʢʦʥʢʨʝʪʥʳʤʠ 

ʩʫʙʲʝʢʪʘʤʠ, ʢʦʪʦʨʳʝ ʞʝʩʪʢʦ ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ. ɿʜʝʩʴ ʢʦʥʪʨʦʣʶ ʧʦʜʣʝʞʘʪ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʧʨʦʛʨʘʤʤʳ 

ʨʘʟʚʠʪʠʷ, ʘ ʥʝ ʦʙʲʝʤʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʜʝʷʪʝʣʴʥʦʩʪʠ. 
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ʀʅɺɽʉʊʀʎʀʆʅʅɸʗ ʇʆʃʀʊʀʂɸ ɿɸʈʋɹɽɾʅʓʍ ʉʊʈɸʅ:  

ʄɽʊʆɼʓ, ʋʉʃʆɺʀʗ, ʅɽɼʆʉʊɸʊʂʀ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʦʥʷʪʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ, ʘ ʪʘʢʞʝ ʠʟʫʯʘʶʪʩʷ ʠ 

ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʤʝʪʦʜʳ, ʤʝʭʘʥʠʟʤʳ, ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʩʪʦʨʦʥʳ ʠ ʥʝʜʦʩʪʘʪʢʠ ʨʘʟʣʠʯʥʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ 

ʧʦʣʠʪʠʢ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʀʥʚʝʩʪʠʮʠʠ, ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʧʦʣʠʪʠʢʘ, ʤʦʜʝʣʠ, ʟʘʨʫʙʝʞʥʳʝ ʤʦʜʝʣʠ, ʷʧʦʥʩʢʘʷ ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʤʦʜʝʣʴ, 

ʘʤʝʨʠʢʘʥʩʢʘʷ ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʤʦʜʝʣʴ, ʪʘʡʚʘʥʴʩʢʘʷ ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʤʦʜʝʣʴ 

 

ʈʝʟʢʦʝ ʫʩʢʦʨʝʥʠʝ ʪʝʤʧʦʚ ʛʣʦʙʘʣʠʟʘʮʠʠ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʩʚʷʟʘʥʦ ʩ ʥʘʣʠʯʠʝʤ ʩʫʱʝʩʪʚʝʥʥʦʡ ʠ  

ʪʝʩʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʠʥʚʝʩʪʠʮʠʷʤʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʨʦʩʪʦʤ. ʆʜʥʘʢʦ, ʚʘʞʝʥ ʥʝ ʧʨʦʩʪʦ ʫʨʦʚʝʥʴ 

ʠʥʚʝʩʪʠʮʠʡ, ʘ ʠʭ ʢʘʯʝʩʪʚʦ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʤʝʱʝʥʠʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʘʮʠʦʥʘʣʴʥʳʭ ʠʥʪʝʨʝʩʦʚ, ʯʪʦ ʠ ʚ 
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ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʦʧʨʝʜʝʣʷʝʪ ʩʪʝʧʝʥʴ ʚʦʚʣʝʯʝʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʚ ʦʙʱʝʩʪʚʝʥʥʦʝ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ. 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʫʩʣʦʚʠʡ ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʩʣʫʞʠʪ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʘʷ 

ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʧʦʣʠʪʠʢʘ ʛʦʩʫʜʘʨʩʪʚʘ, ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʥʘʮʝʣʝʥʥʘʷ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʠ 

ʧʦʣʠʪʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ.  

ɺ ʮʝʣʷʭ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʥʦ ʜʘʪʴ ʩʣʝʜʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ ʪʝʨʤʠʥʫ çʠʥʚʝʩʪʠʮʠʦʥʥʘʷ 

ʧʦʣʠʪʠʢʘè - ʵʪʦ ʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʤʘʢʩʠʤʘʣʴʥʦ-ʵʬʬʝʢʪʠʚʥʦʤʫ ʚʦʚʣʝʯʝʥʠʶ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʠ ʪʘʢʪʠʯʝʩʢʠʭ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʮʝʣʝʡ. 

ɺʦ ʚʨʝʤʝʥʘ ʞʝʩʪʢʦʡ ʤʠʨʦʚʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʠ ʥʝʩʪʘʙʠʣʴʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʜʣʷ ʣʶʙʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʘ ʥʝʦʩʧʦʨʠʤʳʤ ʬʘʢʪʦʤ ʚʳʩʪʫʧʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʩʦʙʩʪʚʝʥʥʦʡ ʫʥʠʢʘʣʴʥʦʡ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ. ɺʝʩʴ ʭʦʜ ʨʘʟʚʠʪʠʷ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʝʛʦ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʨʝʟʫʣʴʪʘʪʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʦʙʲʝʢʪʠʚʥʫʶ ʧʦʪʨʝʙʥʦʩʪʴ ʩʫʱʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʠʟʤʝʥʠʪʴ ʠʥʚʝʩʪʠʮʠʦʥʥʫʶ 

ʩʪʨʘʪʝʛʠʶ ʩ ʮʝʣʴʶ ʜʦʩʪʠʞʝʥʠʷ ʝʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ɺ ʵʪʦʡ ʩʠʪʫʘʮʠʠ ʦʩʦʙʦ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʥʘʢʦʧʣʝʥʥʦʛʦ ʤʠʨʦʚʦʛʦ ʦʧʳʪʘ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʛʦ ʥʝ-

ʦʙʭʦʜʠʤʦ ʚʳʷʚʠʪʴ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʠ ʧʨʠʤʝʥʠʪʴ ʠʭ 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʦʙʩʪʚʝʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʡ ʤʦʜʝʣʠ. 

ʆʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʠʥʚʝʩʪʠʮʠʦʥʥʫʶ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʣʶʙʦʡ ʩʪʨʘʥʳ, ʷʚʣʷʝʪʩʷ 

ʩʫʱʝʩʪʚʫʶʱʘʷ ʩʠʩʪʝʤʘ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʦʧʨʝʜʝʣʷʶʱʘʷ ʥʘʮʠʦʥʘʣʴʥʳʡ ʧʨʘʚʦʚʦʡ ʨʝʞʠʤ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʘʷ ʧʨʠʥʮʠʧʳ ʠ ʤʝʭʘʥʠʟʤ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʠʥʚʝʩʪʦʨʦʚ ʩ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʘʤʠ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʘ ʪʘʢʞʝ ʩ ʠʥʳʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ ʠ 

ʩʫʙʲʝʢʪʘʤʠ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ - ʩ ʜʨʫʛʦʡ.  

ɻʦʚʦʨʷ ʦ ʨʦʣʠ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʠʥʚʝʩʪʠʮʠʦʥʥʦʤ ʨʘʟʚʠʪʠʠ, ʩʣʝʜʫʝʪ ʨʘʩʩʤʦʪʨʝʪʴ ʥʝʢʦʪʦʨʳʝ ʚʘʨʠʘʥʪʳ 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʦʣʠʪʠʢ. ʉ ʧʦʟʠʮʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʛʦʩʫʜʘʨʩʪʚʘ ʥʘʤʠ ʙʳʣʦ ʚʳʜʝʣʝʥʦ ʪʨʠ 

ʤʦʜʝʣʠ: çʘʤʝʨʠʢʘʥʩʢʘʷè, çʷʧʦʥʩʢʘʷè ʠ çʪʘʡʚʘʥʴʩʢʘʷè.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʥʘʤʠ ʙʳʣʘ ʩʬʦʨʤʠʨʦʚʘʥʘ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʪʘʙʣʠʮʘ ʚʳʰʝʫʢʘʟʘʥʥʳʭ 

ʤʦʜʝʣʝʡ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ. 

ʇʨʠʚʦʜʠʤʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʧʳʪʢʫ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʦʧʳʪ ʩʪʨʘʥ ʩ ʨʳʥʦʯʥʦʡ 

ʵʢʦʥʦʤʠʢʦʡ. ɺʘʞʥʦ ʪʦ, ʯʪʦ ʚʩʝ ʵʪʠ ʤʦʜʝʣʠ ʦʢʘʟʘʣʠʩʴ ʜʦʩʪʘʪʦʯʥʦ ʫʩʧʝʰʥʳʤʠ, ʧʦʵʪʦʤʫ ʨʘʩʩʤʦʪʨʝʥʠʝ 

ʫʩʣʦʚʠʡ ʠʭ ʨʝʘʣʠʟʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʘʜʝʢʚʘʪʥʦʡ ʩʪʨʘʪʝʛʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ 

ʧʝʨʝʭʦʜʥʳʭ ʵʢʦʥʦʤʠʢʘʭ. 

ʊʘʙʣʠʮʘ  

ʄʦʜʝʣʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠʥʚʝʩʪʠʮʠʡ ʚ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʝ 
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ʧʨʠʟʥʘʢʠ 

ʄʦʜʝʣʠ  

çɸʤʝʨʠʢʘʥʩʢʘʷè çʗʧʦʥʩʢʘʷè çʊʘʡʚʘʥʴʩʢʘʷè 
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ʉʠʣʴʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 
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ʈʘʟʚʠʪʘʷ ʩʝʪʴ ʯʘʩʪʥʳʭ ʵʢʩʧʦʨʪʥʳʭ 
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ʯʘʩʪʥʳʤ ʢʦʨʧʦʨʘʮʠʷʤ 

ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ ʧʨʦʝʢʪʥʦ- 

ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʙʶʨʦ, ʟʘʥʷʪʳʭ 
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ʃʴʛʦʪʥʦʝ ʢʨʝʜʠʪʦʚʘʥʠʝ ʯʘʩʪʥʳʭ 

ʠʥʚʝʩʪʦʨʦʚ 

ʅʝʜʦʩʪʘʪʢʠ ʆʪʩʫʪʩʪʚʠʝ ʩʪʠʤʫʣʦʚ ʢ 

ʩʙʝʨʝʞʝʥʠʶ ʠ ʥʝʚʦʟʤʦʞʥʦʩʪʴ 

ʨʝʟʢʦʛʦ ʫʚʝʣʠʯʝʥʠʷ 

ʥʘʢʦʧʣʝʥʠʷ 

ʇʦʣʠʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʠʥʚʝʩʪʠʮʠʡ 

ʕʢʩʧʦʨʪʥʘʷ ʦʨʠʝʥʪʘʮʠʷ, 

ʩʫʞʘʶʱʘʷ ʤʘʩʰʪʘʙʳ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʜʣʷ 

ʚʥʫʪʨʝʥʥʝʡ ʵʢʦʥʦʤʠʢʠ 
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ɺ ʧʝʨʚʦʡ ʤʦʜʝʣʠ "ʢʣʶʯʝʚʳʤ ʵʣʝʤʝʥʪʦʤ ʚʳʩʪʫʧʘʶʪ ʥʘʣʦʛʦʚʳʝ ʩʪʠʤʫʣʳ ʜʣʷ ʯʘʩʪʥʳʭ ʠʥʚʝʩʪʠʮʠʡ, ʚʦ 

ʚʪʦʨʦʡ ʘʢʮʝʥʪ ʜʝʣʘʝʪʩʷ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʬʠʥʘʥʩʠʨʦʚʘʥʠʠ ʯʘʩʪʥʳʭ ʧʨʦʝʢʪʦʚ, ʚ ʪʨʝʪʴʝʡ - ʥʘ ʩʦʟʜʘʥʠʠ 

ʤʝʭʘʥʠʟʤʦʚ ʜʣʷ ʩʦʛʣʘʩʦʚʘʥʠʷ ʨʝʰʝʥʠʡ ʯʘʩʪʥʳʭ ʠʥʚʝʩʪʦʨʦʚ ʠ ʧʦʦʱʨʝʥʠʷ ʚʣʦʞʝʥʠʡ ʚ ʯʝʣʦʚʝʯʝʩʢʠʡ 

ʢʘʧʠʪʘʣ. 

ɸʥʘʣʠʟʠʨʫʷ ʧʦʣʠʪʠʢʫ ʧʨʠʚʣʝʯʝʥʠʷ ʢʘʧʠʪʘʣʘ ʚ ʤʘʩʰʪʘʙʝ ʚʩʝʤʠʨʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʚ ʢʘʯʝʩʪʚʝ 

ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʧʨʠʝʤʘ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʪʠʧʦʣʦʛʠʷ ʛʦʩʫʜʘʨʩʪʚ ʧʦ ʤʦʜʝʣʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ. 

ʆʜʥʘʢʦ, ʫʯʠʪʳʚʘʷ ʟʥʘʯʠʤʦʩʪʴ ʪʦʡ ʠʣʠ ʠʥʦʡ ʥʘʮʠʦʥʘʣʴʥʦʡ ʩʧʝʮʠʬʠʢʠ, ʟʘʯʘʩʪʫʶ ʪʨʫʜʥʦ ʚʳʜʝʣʠʪʴ ʝʜʠʥʳʡ 

ʨʝʮʝʧʪ ʜʣʷ ʧʨʠʥʷʪʠʷ ʢʘʢʠʭ-ʣʠʙʦ ʤʝʨ, ʧʦʩʢʦʣʴʢʫ ʜʘʞʝ ʚ ʦʜʥʦʪʠʧʥʳʭ ʛʦʩʫʜʘʨʩʪʚʘʭ ʥʘʙʣʶʜʘʝʪʩʷ ʰʠʨʦʪʘ 

ʘʤʧʣʠʪʫʜʳ ʨʘʟʣʠʯʠʡ ʢʘʢ ʚ ʠʩʧʦʣʴʟʫʝʤʳʭ ʠʥʩʪʨʫʤʝʥʪʘʭ, ʪʘʢ ʠ ʚ ʧʨʦʛʥʦʟʘʭ ʠʭ ʧʦʩʣʝʜʩʪʚʠʡ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʧʳʪʢʠ ʟʘʠʤʩʪʚʦʚʘʥʠʷ ʤʦʜʝʣʝʡ ʙʝʟ ʘʜʝʢʚʘʪʥʦʡ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʡ ʙʘʟʳ 

ʧʨʠʚʦʜʷʪ ʢ ʧʦʣʥʦʤʫ ʧʨʦʚʘʣʫ. ʇʦʢʘʟʘʪʝʣʝʥ ʧʨʠʤʝʨ ʌʠʣʠʧʧʠʥ, ʢʦʪʦʨʳʝ ʚ ʢʦʥʮʝ 1970-ʭ ʛʦʜʦʚ ʧʨʦʚʦʟʛʣʘʩʠʣʠ 

ʮʝʣʠ ʠ ʤʝʪʦʜʳ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ, ʚʦ ʤʥʦʛʦʤ ʟʘʠʤʩʪʚʦʚʘʥʥʳʝ ʠʟ ʷʧʦʥʩʢʦʡ ʤʦʜʝʣʠ. ʂʘʢ ʤʳ ʟʥʘʝʤ, 

ʌʠʣʠʧʧʠʥʳ ʥʝ ʩʪʘʣʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤ çʜʨʘʢʦʥʦʤè ʖʛʦ-ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʦʧʳʪ 

ɺʦʩʪʦʯʥʦʡ ɻʝʨʤʘʥʠʠ, ʚ ʢʦʪʦʨʦʡ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʫʩʠʣʝʥʥʦ ʨʝʘʣʠʟʦʚʳʚʘʣʦ ʚʘʨʠʘʥʪ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ 

ʠʥʚʝʩʪʠʮʠʡ ʯʝʨʝʟ ʥʝʚʠʜʘʥʥʳʝ ʥʘʣʦʛʦʚʳʝ ʣʴʛʦʪʳ, ʧʦʢʘʟʘʣ, ʯʪʦ ʩʘʤʠ ʧʦ ʩʝʙʝ ʤʝʨʳ ʧʦ ʩʦʟʜʘʥʠʶ 

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʨʝʜʧʦʩʳʣʦʢ ʜʣʷ ʠʥʚʝʩʪʠʮʠʡ ʥʝ ʚʝʜʫʪ ʢ ʫʩʧʝʭʫ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʳʙʦʨ ʠ ʧʨʠʤʝʥʝʥʠʝ ʤʦʜʝʣʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʦʣʞʝʥ ʚʢʣʶʯʘʪʴ ʤʝʭʘʥʠʟʤ ʵʢʦʥʦʤʠʢʦ-ʧʨʘʚʦʚʳʭ ʠ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʢʣʠʤʘʪʘ ʠ ʦʧʠʨʘʶʱʠʭʩʷ ʥʘ ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʳʝ 

ʩʪʦʨʦʥʳ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ ʩ ʫʯʝʪʦʤ ʝʝ ʨʝʛʠʦʥʘʣʴʥʦ-ʦʪʨʘʩʣʝʚʦʡ ʩʧʝʮʠʬʠʢʠ. 
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ɻʆʉʋɼɸʈʉʊɺɽʅʅʆ-ʏɸʉʊʅʆɽ ʇɸʈʊʅɽʈʉʊɺʆ ʂɸʂ ʀʅʉʊʈʋʄɽʅʊ ʈɸɿɺʀʊʀʗ ʉʌɽʈʓ 

ʋʉʃʋɻ ɾʂʍ ʅʀɾɽɻʆʈʆɼʉʂʆʁ ʆɹʃɸʉʊʀ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʝ ʧʘʨʪʥʝʨʩʪʚʦ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʨʘʟʚʠʪʠʷ ʩʬʝʨʳ ʫʩʣʫʛ 

ɾʂʍ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ ʯʘʩʪʥʳʭ ʠʥʚʝʩʪʦʨʦʚ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʩʭʦʜʦʚ ʛʦʩʫʜʘʨʩʪʚʘ. 

ʆʮʝʥʝʥʦ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʨʝʛʠʦʥʘ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ ɻʏʇ. ʇʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ 

ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʧʨʦʝʢʪʦʚ ɻʏʇ ʚ ʩʬʝʨʝ ɾʂʍ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ. ɺʳʷʚʣʝʥʳ ʩʧʦʩʦʙʳ ʧʦʚʳʰʝʥʠʷ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʨʝʛʠʦʥʘ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʥʦʚʳʭ ʧʨʦʝʢʪʦʚ ʧʦʩʨʝʜʩʪʚʦʤ ɻʏʇ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʝ ʧʘʨʪʥʝʨʩʪʚʦ, ʢʦʥʮʝʩʩʠʦʥʥʦʝ ʩʦʛʣʘʰʝʥʠʝ,  

ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʝ ʭʦʟʷʡʩʪʚʦ, ʠʥʚʝʩʪʠʮʠʠ. 

 

ʅʠ ʜʣʷ ʢʦʛʦ ʥʝ ʩʝʢʨʝʪ ʯʪʦ ʥʘ ʩʝʛʦʜʥʷ ʩʠʪʫʘʮʠʷ ʩʣʦʞʠʚʰʘʷʩʷ ʥʘ ʨʳʥʢʝ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʳʭ ʫʩʣʫʛ 

ʜʘʣʝʢʘ ʦʪ ʨʘʜʫʞʥʦʡ ʠ ʯʪʦ ʩʬʝʨʘ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʷʚʣʷʝʪʩʷ ʪʦʡ ʩʬʝʨʦʡ ʛʜʝ ʪʨʝʙʫʶʪʩʷ 

ʢʦʣʦʩʩʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʘʟʚʠʪʠʷ ʩʬʝʨʳ ʫʩʣʫʛ ɾʂʍ 

ʷʚʣʷʝʪʩʷ ʧʨʠʚʣʝʯʝʥʠʝ ʯʘʩʪʥʳʭ ʠʥʚʝʩʪʦʨʦʚ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʨʘʩʭʦʜʦʚ ʛʦʩʫʜʘʨʩʪʚʘ ʩ ʧʦʤʦʱʴʶ ʤʝʭʘʥʠʟʤʦʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ ʠ ʢʦʥʮʝʩʩʠʦʥʥʦʛʦ ʩʦʛʣʘʰʝʥʠʷ.  

ʉʦʟʜʘʥʠʝ ʢʦʤʬʦʨʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʠʥʚʝʩʪʦʨʦʚ ʚ ʨʝʛʠʦʥʝ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʦʡ ʟʘʜʘʯʝʡ, ʢʦʪʦʨʫʶ ʨʝʰʘʶʪ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʚʣʘʩʪʠ, ʪʘʢ ʢʘʢ ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ï ʵʪʦ ʦʜʠʥ ʠʟ ʨʝʰʘʶʱʠʭ ʬʘʢʪʦʨʦʚ ʢʘʢ 

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʪʘʢ ʠ ʫʩʧʝʰʥʦʡ ʤʦʜʝʨʥʠʟʘʮʠʠ ʵʢʦʥʦʤʠʢʠ ʨʝʛʠʦʥʘ ʠ ʩʪʨʘʥʳ ʚ ʮʝʣʦʤ [2]. 

ʅʠʞʝʛʦʨʦʜʩʢʘʷ ʦʙʣʘʩʪʴ ï ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʭ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ, 

ʦʪʣʠʯʘʶʱʠʡʩʷ ʧʦʣʠʪʠʯʝʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʩʪʘʙʠʣʴʥʦʩʪʴʶ, ʚʳʩʦʢʠʤʠ ʪʝʤʧʘʤʠ ʨʦʩʪʘ ʦʙʲʝʤʘ ʚʳʧʫʩʢʘ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʠʥʚʝʩʪʠʮʠʡ ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ. ʉʝʛʦʜʥʷ ʚ ʨʝʛʠʦʥʝ ʠʤʝʶʪʩʷ ʚʩʝ 

ʥʝʦʙʭʦʜʠʤʳʝ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʘʢʪʠʚʥʦʛʦ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ, ʨʘʟʚʠʪʠʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ ʠ ʧʨʠʚʣʝʯʝʥʠʷ ʠʥʚʝʩʪʠʮʠʡ [3]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʠʜʝʪ ʧʦʩʪʝʧʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʨʘʡʦʥʦʚ ʠ ʛʦʨʦʜʩʢʠʭ 

ʦʢʨʫʛʦʚ ʦʙʣʘʩʪʠ ʩ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʨʘʟʚʠʪʠʷ, ʙʶʜʞʝʪʥʳʭ ʩʨʝʜʩʪʚ ʷʚʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ, ʧʦʣʥʦʮʝʥʥʦʛʦ ʠ ʙʳʩʪʨʦʛʦ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʧʦ ʨʘʟʚʠʪʠʶ ʠʥʞʝʥʝʨʥʦʡ, ʩʦʮʠʘʣʴʥʦʡ ʠ 

ʢʦʤʤʫʥʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨ. ʋʩʧʝʰʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʜʘʥʥʳʭ ʚʘʞʥʝʡʰʠʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ ʚʦʟʤʦʞʥʦ 

ʧʨʠ ʫʩʣʦʚʠʠ ʨʘʟʚʠʪʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ ʚ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʇʝʨʚʳʤ ʚʘʞʥʳʤ ʵʪʘʧʦʤ ʚ ʨʘʟʚʠʪʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ ʚ ʅʠʞʝʛʦʨʦʜʩʢʦʤ ʨʝʛʠʦʥʝ 

ʩʪʘʣʦ ʧʨʠʥʷʪʠʝ ʟʘʢʦʥʘ ˉ 40-3 çʆʙ ʫʯʘʩʪʠʠ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʤ 

ʧʘʨʪʥʝʨʩʪʚʝè ʦʪ 11 ʤʘʨʪʘ 2010 ʛʦʜʘ. ɺ ʢʦʪʦʨʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʝ ʧʘʨʪʥʝʨʩʪʚʦ ʦʧʨʝʜʝʣʝʥʦ ʢʘʢ 

ʚʟʘʠʤʦʚʳʛʦʜʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʩ ʯʘʩʪʥʳʤ ʧʘʨʪʥʝʨʦʤ ʥʘ ʦʩʥʦʚʝ ʩʦʛʣʘʰʝʥʠʷ ʚ 

ʮʝʣʷʭ ʩʦʟʜʘʥʠʷ, ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʤʦʜʝʨʥʠʟʘʮʠʠ, ʦʙʩʣʫʞʠʚʘʥʠʷ ʠʣʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʲʝʢʪʦʚ ʩʦʮʠʘʣʴʥʦʡ ʠ 

ʠʥʞʝʥʝʨʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʦʙʝʩʧʝʯʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʠ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʤʫʱʝʩʪʚʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ [1]. 

ɺ ʧʝʨʠʦʜ ʩ 2010 ʛʦʜʘ ʚ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ ʦʙʲʝʤ 

ʠʥʚʝʩʪʠʮʠʡ ʚ ʵʢʦʥʦʤʠʢʫ ʠ ʩʦʮʠʘʣʴʥʫʶ ʩʬʝʨʫ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʠʣ 3 568,2 ʤʣʥ. ʨʫʙʣʝʡ 

[3]. ɺ ʯʠʩʣʦ ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʧʨʦʝʢʪʦʚ ʪʘʢʞʝ ʚʦʰʣʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʧʨʦʝʢʪʳ ʚ ʩʬʝʨʝ ʞʠʣʠʱʥʦ-

ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʧʦ ʩʦʟʜʘʥʠʶ ʤʝʞʤʫʥʠʮʠʧʘʣʴʥʳʭ ʧʦʣʠʛʦʥʦʚ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʥʝʧʨʠʛʦʜʥʳʭ ʢ 



ʄɽɾɼʋʅɸʈʆɼʅʓʁ ʅɸʋʏʅʓʁ ɾʋʈʅɸʃ çʀʅʅʆɺɸʎʀʆʅʅɸʗ ʅɸʋʂɸè ˉ9/2016 ISSN 2410-6070 

 
166 

 

ʧʝʨʝʨʘʙʦʪʢʝ ʪʚʝʨʜʳʭ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɻʦʨʦʜʝʮʢʦʛʦ ʠ ɹʘʣʘʭʥʠʥʩʢʦʛʦ ʨʘʡʦʥʦʚ 

ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʙʲʝʤ ʠʥʚʝʩʪʠʮʠʡ ʚ ʵʪʠ ʧʨʦʝʢʪʳ ʩʦʩʪʘʚʠʣ ʩʚʳʰʝ 1,35 ʤʣʨʜ. ʨʫʙ.[3]. ʇʦ ʠʪʦʛʘʤ 

2016 ʛʦʜʘ ʧʣʘʥʠʨʫʝʪʩʷ ʟʘʢʣʶʯʝʥʠʝ ʢʦʥʮʝʩʩʠʦʥʥʳʭ ʩʦʛʣʘʰʝʥʠʡ ʚ ʦʪʥʦʰʝʥʠʠ ʝʱʝ 4-ʭ ʦʙʲʝʢʪʦʚ ï 

ʤʫʩʦʨʦʩʦʨʪʠʨʦʚʦʯʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʩ ʤʝʞʤʫʥʠʮʠʧʘʣʴʥʳʤ ʧʦʣʠʛʦʥʦʤ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʥʝʧʨʠʛʦʜʥʳʭ ʢ 

ʧʝʨʝʨʘʙʦʪʢʝ ʪʚʝʨʜʳʭ ʢʦʤʤʫʥʘʣʴʥʳʭ ʦʪʭʦʜʦʚ ʚ ɸʨʟʘʤʘʩʩʢʦʤ, ʉʝʨʛʘʯʩʢʦʤ ʠ ʋʨʝʥʩʢʦʤ ʤʫʥʠʮʠʧʘʣʴʥʳʭ 

ʨʘʡʦʥʘʭ, ʘ ʪʘʢʞʝ ʚ ʛʦʨʦʜʩʢʦʤ ʦʢʨʫʛʝ ɺʳʢʩʘ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ [4]. 

ʇʦ ʜʘʥʥʳʤ ʤʠʥʠʩʪʝʨʩʪʚʘ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʠ ʙʣʘʛʦʜʘʨʷ ʧʨʠʥʷʪʦʤʫ ʟʘʢʦʥʫ ʦʙ ʫʯʘʩʪʠʠ 

ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʤ ʧʘʨʪʥʝʨʩʪʚʝ ʟʘ 2014-2015 ʛʛ. ʅʠʞʝʛʦʨʦʜʩʢʘʷ ʦʙʣʘʩʪʴ 

ʩʪʘʣʘ ʧʷʪʦʡ ʧʦ ʫʨʦʚʥʶ ʨʘʟʚʠʪʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ ʩʨʝʜʠ ʨʝʛʠʦʥʦʚ ʈʌ [5]. ʇʨʠ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʨʝʡʪʠʥʛʘ ʨʝʛʠʦʥʦʚ ʦʮʝʥʠʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ: ʨʘʟʚʠʪʦʩʪʴ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʡ ʩʨʝʜʳ; 

ʦʧʳʪ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ; ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ 

ʨʝʛʠʦʥʘ. ʅʠʞʝʛʦʨʦʜʩʢʘʷ ʦʙʣʘʩʪʴ ʧʦʟʠʮʠʦʥʠʨʫʝʪʩʷ ʢʘʢ ʥʘʠʙʦʣʝʝ ʫʩʧʝʰʥʳʡ ʩʫʙʲʝʢʪ ʧʦ ʨʝʘʣʠʟʘʮʠʠ 

ʢʦʥʮʝʩʩʠʦʥʥʳʭ ʩʦʛʣʘʰʝʥʠʡ, ʥʦ ʠʤʝʶʱʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ 

ʙʘʟʳ. 

ʅʦʚʳʤ ʵʪʘʧʦʤ ʚ ʨʘʟʚʠʪʠʠ ɻʏʇ ʚ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʩʪʘʣʦ ʫʪʚʝʨʞʜʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʧʨʦʛʨʘʤʤʳ çʈʘʟʚʠʪʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʢʣʠʤʘʪʘ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠè ʦʪ 25 ʤʘʨʪʘ 2016 ʛʦʜʘ, 

ʚʢʣʶʯʘʶʱʝʡ ʚ ʩʝʙʷ ʧʦʜʧʨʦʛʨʘʤʤʫ çʈʘʟʚʠʪʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘè [3]. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ 

ʜʘʥʥʦʡ ʧʦʜʧʨʦʛʨʘʤʤʳ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʢʦʪʦʨʦʡ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ: 

ʧʦʚʳʰʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʫʩʣʫʛ; ʚʳʩʪʨʘʠʚʘʥʠʝ ʧʘʨʪʥʝʨʩʢʠʭ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ 

ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʯʘʩʪʥʳʤʠ ʠʥʚʝʩʪʦʨʘʤʠ; ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʯʘʩʪʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤ ʨʘʟʚʠʪʠʷ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ.  

ʇʨʦʛʥʦʟʠʨʫʝʪʩʷ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ ʨʝʘʣʠʟʘʮʠʠ ʧʦʜʧʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʛʦ 

ʧʘʨʪʥʝʨʩʪʚʘ ʙʫʜʫʪ ʟʥʘʯʠʪʝʣʴʥʳʤʠ (ʩʤ. ʪʘʙʣ. 1).  

ʊʘʙʣʠʮʘ 1  

ʇʨʦʛʥʦʟʠʨʫʝʤʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʧʦʜʧʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ɻʏʇ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʠʥʜʠʢʘʪʦʨʘ / ɽʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ 
ɿʥʘʯʝʥʠʝ ʧʦ ʠʪʦʛʘʤ ʨʝʘʣʠʟʘʮʠʠ 

ʇʦʜʧʨʦʛʨʘʤʤʳ (2020 ʛʦʜ) 

ʀʥʜʠʢʘʪʦʨʳ 

ʆʙʲʝʤ ʠʥʚʝʩʪʠʮʠʡ ʧʦ ʧʨʦʝʢʪʘʤ, 

ʨʝʘʣʠʟʫʝʤʳʤ ʥʘ ʦʩʥʦʚʝ ʤʝʭʘʥʠʟʤʦʚ 

ɻʏʇ 

ʤʣʥ. ʨʫʙʣʝʡ 4500 

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʂʦʣʠʯʝʩʪʚʦ ʧʨʦʝʢʪʦʚ, ʨʝʘʣʠʟʫʝʤʳʭ ʥʘ 

ʦʩʥʦʚʝ ʤʝʭʘʥʠʟʤʦʚ ɻʏʇ 
ʝʜ. ʥʝ ʤʝʥʝʝ 5 

ʂʦʣʠʯʝʩʪʚʦ ʦʙʲʝʢʪʦʚ, ʚʚʝʜʝʥʥʳʭ ʚ 

ʜʝʡʩʪʚʠʝ ʚ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ 

ɻʏʇ-ʧʨʦʝʢʪʦʚ 

ʝʜ. ʥʝ ʤʝʥʝʝ 50 

 

ʆʙʲʝʤʳ ʙʶʜʞʝʪʥʳʭ ʘʩʩʠʛʥʦʚʘʥʠʡ ʧʦʜʧʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ 

ʚʳʜʝʣʝʥʥʳʭ ʟʘ ʩʯʝʪ ʩʨʝʜʩʪʚ ʦʙʣʘʩʪʥʦʛʦ ʙʶʜʞʝʪʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 2. 

ʊʘʙʣʠʮʘ 2  

ʆʙʲʝʤʳ ʙʶʜʞʝʪʥʳʭ ʘʩʩʠʛʥʦʚʘʥʠʡ ʧʦʜʧʨʦʛʨʘʤʤʳ ʟʘ ʩʯʝʪ ʩʨʝʜʩʪʚ ʦʙʣʘʩʪʥʦʛʦ ʙʶʜʞʝʪʘ  

ɻʦʜʳ, ʪʳʩ. ʨʫʙʣʝʡ 

2015 2016 2017 2018 2019 2020 ɺʩʝʛʦ 

2125,6 6485,5 6485,5 6485,5 6485,5 6485,5 34553,1 

 

ɽʱʝ ʦʜʠʥ ʚʘʞʥʳʡ ʰʘʛ ʚ ʨʘʟʚʠʪʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ ʙʳʣ ʩʜʝʣʘʥ ʚ ʘʚʛʫʩʪʝ 2016 

ʛʦʜʘ ʧʦʩʨʝʜʩʪʚʦʤ ʩʦʟʜʘʥʠʷ ʝʜʠʥʦʛʦ ʦʧʝʨʘʪʦʨʘ ɾʂʍ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ. ɼʘʥʥʳʡ ʧʨʦʝʢʪ ʷʚʣʷʝʪʩʷ 

ʧʠʣʦʪʥʳʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦ ʩʦʟʜʘʥʠʶ ʝʜʠʥʦʛʦ ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʦʧʝʨʘʪʦʨʘ ʩ ʮʝʣʴʶ 

ʢʦʥʩʦʣʠʜʘʮʠʠ ʧʨʝʜʧʨʠʷʪʠʡ ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʦʥʘ ʯʝʨʝʟ ʟʘʢʣʶʯʝʥʠʝ 

ʢʦʥʮʝʩʩʠʦʥʥʳʭ ʩʦʛʣʘʰʝʥʠʡ ʩ ʤʫʥʠʮʠʧʘʣʠʪʝʪʘʤʠ [6]. ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʜʘʥʥʦʛʦ ʨʝʰʝʥʠʷ ïʧʨʠʚʣʝʯʝʥʠʝ 
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ʠʥʚʝʩʪʠʮʠʡ ʚ ʩʬʝʨʫ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʳʭ ʫʩʣʫʛ ʠ ʚ ʢʦʤʤʫʥʘʣʴʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʯʝʨʝʟ ʤʝʭʘʥʠʟʤʳ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ ʠ ʢʦʥʮʝʩʩʠʦʥʥʳʝ ʩʦʛʣʘʰʝʥʠʷ.  

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʝ ʧʘʨʪʥʝʨʩʪʚʦ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʘʟʚʠʪʠʷ ʩʬʝʨʳ 

ʫʩʣʫʛ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʨʝʛʠʦʥʘ ʠ 

ʩʪʨʘʥʳ ʚ ʮʝʣʦʤ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʘʢʪʠʢʘ ʧʨʠʤʝʥʝʥʠʷ ɻʏʇ ʥʘʭʦʜʠʪʩʷ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʩʚʦʝʛʦ 

ʨʘʟʚʠʪʠʷ, ʥʦ ʫʞʝ ʩʝʡʯʘʩ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʨʝʘʣʠʟʘʮʠʷ ʤʘʩʰʪʘʙʥʳʭ ʧʨʦʝʢʪʦʚ ʚ ʩʬʝʨʝ ʫʩʣʫʛ ɾʂʍ ʚʦʟʤʦʞʥʘ 

ʣʠʰʴ ʩʦʚʦʢʫʧʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʠ ʨʝʛʠʦʥʘ, ʠ ʯʘʩʪʦʛʦ ʙʠʟʥʝʩʘ. ʇʨʠʥʷʪʳʝ ʬʝʜʝʨʘʣʴʥʳʝ ʠ ʨʝʛʠʦʥʘʣʴʥʳʝ 

ʟʘʢʦʥʳ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʤ ʧʘʨʪʥʝʨʩʪʚʝ ʧʦʟʚʦʣʷʶʪ ʧʨʠʤʝʥʷʪʴ ʥʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʩʪʨʘʪʝʛʠʠ 

ʨʘʟʚʠʪʠʷ ɻʏʇ, ʫʚʝʣʠʯʠʚʘʷ ʦʙʲʝʤʳ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ, ʧʦʟʚʦʣʷʷ ʩʥʠʟʠʪʴ ʬʠʥʘʥʩʦʚʫʶ ʥʘʛʨʫʟʢʫ ʠʥʚʝʩʪʦʨʦʚ ʠ ʜʦʩʪʠʯʴ ʥʘʠʣʫʯʰʠʭ 

ʨʝʟʫʣʴʪʘʪʦʚ. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɿʘʢʦʥ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʦʪ 11 ʤʘʨʪʘ 2010 ʛʦʜʘ ˉ 40-ɿ çʆʙ ʫʯʘʩʪʠʠ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʤ ʧʘʨʪʥʝʨʩʪʚʝè http://mininvest.government-nnov.ru/?id=62696 [ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] 

2. ʄʝʜʚʝʜʝʚ ɼ. ɸ. ʉʪʝʥʦʛʨʘʬʠʯʝʩʢʠʡ ʦʪʯʸʪ ʦ ʩʦʚʝʱʘʥʠʠ ʧʦ ʧʨʦʙʣʝʤʘʤ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʢʣʠʤʘʪʘ ʚ ʈʦʩʩʠʠ 

http://special.kremlin.ru/events/president/ transcripts/6769 [ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] 

3. ʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ çʈʘʟʚʠʪʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʢʣʠʤʘʪʘ ʅʠʞʝʛʦʨʦʜʩʢʦʡ 

ʦʙʣʘʩʪʠè ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʥʘ 25 ʤʘʨʪʘ 2016 ʛʦʜʘ http://mininvest.government-nnov.ru/?id=72361[ʵʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ] 

4. ʇʝʨʝʯʝʥʴ ʦʙʲʝʢʪʦʚ, ʚ ʦʪʥʦʰʝʥʠʠ ʢʦʪʦʨʳʭ ʧʣʘʥʠʨʫʝʪʩʷ ʟʘʢʣʶʯʝʥʠʝ ʢʦʥʮʝʩʩʠʦʥʥʳʭ ʩʦʛʣʘʰʝʥʠʡ ʚ 2016 

ʛʦʜʫ http://government-nnov.ru/?id=35991 [ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] 

5. ʈʝʡʪʠʥʛ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ ʧʦ ʫʨʦʚʥʶ ʨʘʟʚʠʪʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ 2014-2015 

http://www.pppi.ru/sites/all/themes/pppi/img/raytingREG-Block_16-03-2015_WEB.pdf [ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] 

6. http://www.pppi.ru/news/fas-odobrila-sozdanie-edinogo-operatora-zhkh-nizhegorodskoy-oblasti [ʵʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ] 

É ʉʫʪʷʛʠʥʘ ʆ.ɺ., 2016 

 

 

 

 

ʋɼʂ 334.01 

ʃ.ʌ. ʉʫʭʦʜʦʝʚʘ  

ʂ.ʵ.ʥ, ʜʦʮʝʥʪ ʅʅɻʋ, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʈʌ 

ʆ.ʄ. ɻʨʠʥʝʚʘ  

ʘʩʩʠʩʪʝʥʪ, ʅʅɻʋ, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʈʌ  

ɼ.ɺ. ʉʫʭʦʜʦʝʚ  

ʂ.ʵ.ʥ, ʜʦʮʝʥʪ ʅʅɻʋ, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʈʌ 

 

ʂʆʅʊʈʆʃʃʀʅɻ ɺ ʉʀʉʊɽʄɽ ʋʇʈɸɺʃɽʅʀʗ ʇʈɽɼʇʈʀʗʊʀɽʄ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʢʨʳʪʳ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʥʪʨʦʣʣʠʥʛʘ ʧʨʠ ʧʨʠʥʷʪʠʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ 

ʨʫʢʦʚʦʜʠʪʝʣʝʡ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʢʦʥʪʨʦʣʣʠʥʛʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʦʥʠʪʦʨʠʥʛ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ɺʳʷʚʣʝʥʘ ʩʧʝʮʠʬʠʢʘ ʤʝʭʘʥʠʟʤʘ ʩʦʛʣʘʩʦʚʘʥʠʷ ʠʥʪʝʨʝʩʦʚ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʥʠʢʦʚ ʨʳʥʢʘ. ʉʦʟʜʘʥʘ ʤʦʜʝʣʴ 

ʢʦʥʪʨʦʣʣʠʥʛʘ ʨʝʘʣʠʟʘʮʠʠ ʮʝʣʝʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʂʦʥʪʨʦʣʣʠʥʛ, ʤʦʥʠʪʦʨʠʥʛ, ʠʥʪʝʨʝʩʳ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ. 

 

 ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʫʩʠʣʝʥʠʝ ʢʦʥʢʫʨʝʥʮʠʠ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʳʭʦʜʘ ʥʘ ʟʘʨʫʙʝʞʥʳʝ ʨʳʥʢʠ  
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ʪʨʝʙʫʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ [2]. ʉʧʝʮʠʬʠʢʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ 

ʫʧʨʘʚʣʝʥʠʷ ʦʧʝʨʘʮʠʡ ʢʦʥʪʨʦʣʣʠʥʛʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʝʛʦ ʦʨʠʝʥʪʘʮʠʠ ʥʘ ʧʦʪʨʝʙʥʦʩʪʠ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʚ 

ʦʧʪʠʤʠʟʘʮʠʠ ʢʦʥʪʨʦʣʴʥʳʭ ʦʧʝʨʘʮʠʡ. ʅʘʧʨʠʤʝʨ, ʘʫʜʠʪ ʨʘʩʯʝʪʦʚ ʥʘʧʨʘʚʣʝʥ ʥʘ ʚʥʝʰʥʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʫʯʝʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ (ʥʘʣʦʛʦʚʳʝ, ʢʦʥʪʨʦʣʠʨʫʶʱʠʝ ʦʨʛʘʥʳ, ʙʘʥʢʠ). 

ɺ ʢʦʥʪʨʦʣʣʠʥʛʝ ʚʩʝ ʯʘʱʝ ʩʪʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʦʥʠʪʦʨʠʥʛ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʕʪʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʳʟʚʘʥʘ ʪʝʤ, ʯʪʦ ʜʣʷ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʚʘʞʥʦ ʟʥʘʪʴ ʢʘʢ ʠʟʤʝʥʷʶʪʩʷ ʧʦʢʘʟʘʪʝʣʠ ʚ ʨʝʞʠʤʝ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ɺʩʝ ʵʪʦ ʧʦʟʚʦʣʠʪ ʟʥʘʪʴ ʩʠʣʴʥʳʝ ʠ ʩʣʘʙʳʝ ʤʝʩʪʘ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ.  

ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʤʦʥʠʪʦʨʠʥʛʘ ï ʵʪʦ ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʠ ʨʝʘʢʮʠʷ ʥʘ 

ʠʟʤʝʥʝʥʠʷ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. ʆʧʝʨʘʪʠʚʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʦʙʲʝʤʘ ʠʥʬʦʨʤʘʮʠʠ ʧʦ 

ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʜʝʷʪʝʣʴʥʦʩʪʠ [4].  

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʨʢʠ ʮʝʣʝʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʠʩʪʝʤʳ ʟʘʚʠʩʠʪ ʦʪ ʠʟʤʝʥʝʥʠʝ ʫʩʣʦʚʠʡ ʚʥʝʰʥʝʡ ʠ 

ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ. ɿʜʝʩʴ ʤʦʞʥʦ ʚʠʜʝʪʴ, ʧʨʘʚʠʣʴʥʦ ʣʠ ʚʳʙʨʘʥʳ ʮʝʣʠ ʫʧʨʘʚʣʝʥʠʷ [3]. ʇʨʦʛʥʦʟ ʩʠʣʴʥʳʭ ʠ 

ʩʣʘʙʳʭ ʩʪʦʨʦʥ ʦʨʛʘʥʠʟʘʮʠʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʠʟʤʝʥʝʥʠʶ ʠʣʠ ʫʪʦʯʥʝʥʠʶ ʮʝʣʝʡ. ʕʪʦ ʤʦʞʥʦ ʜʦʩʪʠʯʴ 

ʠʩʧʦʣʴʟʫʷ ʤʦʜʝʣʴ ʢʦʥʪʨʦʣʣʠʥʛʘ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ (ʨʠʩ 1.). 

 
ʈʠʩʫʥʦʢ 1 ïʄʦʜʝʣʴ ʢʦʥʪʨʦʣʠʥʛʘ ʨʝʘʣʠʟʘʮʠʠ ʮʝʣʝʡ. 

 

ɺʩʝ ʩʦʩʪʘʚʥʳʝ ʵʣʝʤʝʥʪʳ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʣʠʥʛʘ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʧʦʣʥʝʥʠʷ ʧʣʘʥʦʚ, 

ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʥʝʜʦʧʫʱʝʥʠʷ ʦʪʢʣʦʥʝʥʠʡ. ʉ ʫʯʝʪʦʤ ʦʮʝʥʢʠ ʩʠʪʫʘʮʠʠ, ʙʫʜʫʱʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ 

ʦʧʘʩʥʦʩʪʝʡ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʘʣʴʪʝʨʥʘʪʠʚʳ ʜʝʡʩʪʚʠʡ, ʚʳʙʠʨʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʘʷ ʠʟ 

ʥʠʭ ʠ ʥʘʯʠʥʘʝʪʩʷ ʥʦʚʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʮʠʢʣ [1,5]. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʦʥʪʨʦʣʣʠʥʛ ʥʝ ʪʦʞʜʝʩʪʚʝʥʝʥ ʢʦʥʪʨʦʣʶ, ʢʦʪʦʨʳʡ ʟʘʥʠʤʘʝʪʩʷ ʦʮʝʥʢʦʡ ʩʚʝʨʰʠʚʰʠʭʩʷ 

ʬʘʢʪʦʚ. ʆʥ ʥʘʮʝʣʝʥ ʥʘ ʧʝʨʩʧʝʢʪʠʚʫ.ʂʦʥʪʨʦʣʣʠʥʛ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʦʡ, ʦʙʲʝʜʠʥʷʶʱʝʡ ʚ ʩʝʙʝ ʩʪʦʣʴ 

ʨʘʟʣʠʯʥʳʝ ʵʣʝʤʝʥʪʳ, ʢʘʢ ʫʩʪʘʥʦʚʣʝʥʠʝ ʮʝʣʝʡ, ʤʦʥʠʪʦʨʠʥʛ ʠ ʢʦʥʪʨʦʣʴ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ 

ʚʳʨʘʙʦʪʢʫ ʨʝʢʦʤʝʥʜʘʮʠʡ ʜʣʷ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ [6]. ɺʩʣʝʜʩʪʚʠʝ ʩʚʦʝʡ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʩʪʠ 

ʢʦʥʪʨʦʣʣʠʥʛ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʢ ʩʦʮʠʘʣʴʥʦʤʫ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʨʘʟʚʠʪʠʶ ʨʝʛʠʦʥʘ ʚ 

ʧʨʦʰʣʦʤ, ʥʘʩʪʦʷʱʝʤ ʠ ʙʫʜʫʱʝʤ. 

ʉʦʚʨʝʤʝʥʥʳʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʦʚ ʩʚʷʟʘʥ ʩ ʨʝʩʪʨʫʢʪʫʨʠʟʘʮʠʝʡ ʥʝ ʪʦʣʴʢʦ ʚ ʧʨʦʤʳʰʣʝʥʥʦʡ, ʥʦ ʠ 

ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʘʭ [7,8]. ʆʩʦʙʝʥʥʦ ʟʥʘʯʠʤʦʡ ʩʪʘʥʦʚʠʪʩʷ ʨʦʣʴ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʣʦʢʘʣʴʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʨʝʛʠʦʥʘʣʴʥʫʶ ʵʢʦʥʦʤʠʢʫ ʩʦ ʩʪʦʨʦʥʳ ʦʨʛʘʥʦʚ ʫʧʨʘʚʣʝʥʠʷ. ʀʤʝʥʥʦ ʩʝʡʯʘʩ ʪʨʝʙʫʝʪʩʷ 

ʧʦʜʜʝʨʞʢʘ ʧʨʠʦʨʠʪʝʪʥʳʭ ʩʝʢʪʦʨʦʚ ʵʢʦʥʦʤʠʢʠ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʦʪʨʘʩʣʝʡ ʠ ʧʨʝʜʧʨʠʷʪʠʡ, ʚʳʷʚʣʝʥʥʳʭ ʢʘʢ 

ʮʝʥʪʨʳ ʧʨʠʙʳʣʠ, ʪʦ ʝʩʪʴ ʨʝʛʠʦʥʘʣʴʥʦʝ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʜʦʣʞʥʦ ʥʦʩʠʪʴ ʛʣʦʙʘʣʴʥʦ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʭʘʨʘʢʪʝʨ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʵʪʘʧʘ ʨʘʟʚʠʪʠʷ ʠʤʝʶʪ ʥʝʛʘʪʠʚʥʳʝ ʪʝʥʜʝʥʮʠʠ ʧʨʠ ʢʦʥʪʨʦʣʝ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ. ʇʨʠ ʵʪʦʤ ʜʚʠʞʝʥʠʝ ʢʘʧʠʪʘʣʘ ʙʫʜʝʪ ʚʩʝ ʙʦʣʝʝ ʩʦʢʨʘʱʘʪʴʩʷ. ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʦ 

ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʭʦʟʷʡʩʪʚʫʶʱʠʝ ʩʫʙʲʝʢʪʳ ʤʦʞʥʦ ʪʦʣʴʢʦ ʤʝʪʦʜʘʤʠ ʢʦʥʪʨʦʣʣʠʥʛʘ. 

ʆʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʣʠʥʛʘ ʚ ʨʝʛʠʦʥʝ ʚʢʣʶʯʘʶʪ:  

 

ʆʮʝʥʢʘ ʩʠʣʴʥʳʭ ʠ 

ʩʣʘʙʳʭ ʩʪʦʨʦʥ 

ʦʨʛʘʥʠʟʘʮʠʠ 

 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʤʠʩʩʠʠ  

 

ʇʨʦʛʥʦʟ ʠʟʤʝʥʝʥʠʷ 

ʚʥʝʰʥʝʡ ʩʨʝʜʳ 

 

ʈʝʰʝʥʠʷ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ 

ʩʨʘʚʥʝʥʠʷ 

 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ 

ʘʥʘʣʠʟ ʧʦʩʪʘʚʣʝʥʥʳʭ 

ʮʝʣʝʡ  

 

ʆʧʝʨʘʪʠʚʥʳʡ 

ʢʦʥʪʨʦʣʣʠʥʛ 

ʪʝʢʫʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʊʘʢʪʠʯʝʩʢʠʡ 

ʢʦʥʪʨʦʣʣʠʥʛ 

 

 

ɸʥʘʣʠʟ ʨʝʘʣʠʟʘʮʠʠ 

ʮʝʣʝʡ 

 

 

ʎʝʣʝʚʳʝ ʧʘʨʘʤʝʪʨʳ 

ʦʨʛʘʥʠʟʘʮʠʠ 

 

ʄʦʥʠʪʦʨʠʥʛ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ 
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ʩʦʟʜʘʥʠʝ ʩʣʫʞʙʳ ʢʦʥʪʨʦʣʣʠʥʛʘ; ʜʠʘʛʥʦʩʪʠʢʫ ʬʠʥʘʥʩʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʪʨʘʩʣʝʡ ʠ ʚ ʮʝʣʦʤ 

ʨʝʛʠʦʥʦʚ; ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʩʚʷʟʠ; ʢʦʥʪʨʦʣʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʨʝʜʩʪʚ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʚ ʢʦʥʪʨʦʣʣʠʥʛʝ ʩʦʟʜʘʪʴ ʤʝʭʘʥʠʟʤ ʩʦʛʣʘʩʦʚʘʥʠʷ ʠʥʪʝʨʝʩʦʚ ʨʘʟʣʠʯʥʳʭ 

ʫʯʘʩʪʥʠʢʦʚ ʨʳʥʢʘ, ʦʙʝʩʧʝʯʠʪʴ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʚʩʝʭ ʩʣʦʝʚ ʦʙʱʝʩʪʚʘ ʥʘ ʦʩʥʦʚʝ ʬʫʥʢʮʠʡ ʢʦʥʪʨʦʣʷ ʠ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʧʦʚʳʩʠʪʴ ʩʦʧʨʠʯʘʩʪʥʦʩʪʴ ʢ ʨʝʟʫʣʴʪʘʪʘʤ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚ ʨʝʛʠʦʥʝ. ɺ 

ʢʦʥʪʨʦʣʣʠʥʛʝ ʚʘʞʥʳʤ ʩʪʘʥʦʚʠʪʩʷ ʧʨʦʮʝʩʩ ʫʩʪʘʥʦʚʣʝʥʠʷ ʙʘʣʘʥʩʘ ʦʞʠʜʘʥʠʡ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʧʦʣʥʦʤʦʯʠʡ ʠ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʦʨʛʘʥʦʚ.  
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ʃ.ʀ. ʊʝʥʴʢʦʚʩʢʘʷ 

ʢ.ʵ.ʥ., ʜʦʮʝʥʪ 

ʇʝʨʤʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ 

ɻ. ʇʝʨʤʴ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ɸɺʊʆʈʉʂɸʗ ʄɽʊʆɼʀʂɸ ʆʇʈɽɼɽʃɽʅʀʗ ʀʅʊɽɻʈɸʃʔʅʆɻʆ ʇʆʂɸɿɸʊɽʃʗ ɺʅɽʐʅɽʁ 

ʉʈɽɼʓ ɻʃʆɹɸʃʔʅʆɻʆ ʋʈʆɺʅʗ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʪʝʢʩʪʦʚʦʡ ʨʘʟʨʘʙʦʪʢʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʘʚʪʦʨʩʢʘʷ ʤʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʠʥʪʝʛʨʘʣʴʥʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʛʣʦʙʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʠ ʨʝʟʫʣʴʪʘʪʳ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʚʠʜʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʨʘʩʯʝʪʦʚ ʠ ʜʠʥʘʤʠʢʠ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʟʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ, ʚʢʣʶʯʘʶʱʠʡ ʵʪʘʧʳ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʮʠʢʣʘ: ʢʨʠʟʠʩ, ʨʝʮʝʩʩʠʶ, ʦʞʠʚʣʝʥʠʝ, ʧʦʜʲʝʤ, ʩ ʚʳʷʚʣʝʥʠʝʤ ʪʠʧʘ ʪʝʥʜʝʥʮʠʠ ʝʛʦ ʠʟʤʝʥʝʥʠʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ɺʥʝʰʥʷʷ ʩʨʝʜʘ, ʛʣʦʙʘʣʴʥʳʡ ʫʨʦʚʝʥʴ, ʪʝʥʜʝʥʮʠʠ ʛʣʦʙʘʣʠʟʘʮʠʠ 

 

ɺ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʠʟʘʮʠʠ ʥʝʦʙʭʦʜʠʤʳʤ ʥʘʫʯʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʛʣʦʙʘʣʴʥʦʛʦ ʫʨʦʚʥʷ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ 
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ʛʣʦʙʘʣʠʟʘʮʠʷ ʷʚʣʷʝʪʩʷ ʮʝʣʴʶ ʙʦʣʴʰʠʥʩʪʚʘ ʵʢʦʥʦʤʠʯʝʩʢʠ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ ʤʠʨʘ. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʚʘʞʥʦ 

ʦʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʷ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ, ʝʛʦ ʜʠʥʘʤʠʢʠ ʧʦ ʛʦʜʘʤ ʠ ʪʠʧʘ ʪʝʥʜʝʥʮʠʠ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʢʦʪʦʨʳʤ ʦʥ ʨʘʟʚʠʚʘʝʪʩʷ. 

ɸʚʪʦʨʩʢʘʷ ʤʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʛʣʦʙʘʣʴʥʦʛʦ ʫʨʦʚʥʷ 

ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ. 

1. ʇʨʠʚʝʜʝʥʠʝ ʚ ʩʦʧʦʩʪʘʚʠʤʳʡ ʚʠʜ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʤʥʦʛʦʤʝʨʥʦʡ ʩʨʝʜʥʝʡ ʬʘʢʪʦʨʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʛʣʦʙʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʧʦ ʬʦʨʤʫʣʝ: 

(1)  

ʛʜʝ  ï ʤʥʦʛʦʤʝʨʥʘʷ ʩʨʝʜʥʷʷ ʛʣʦʙʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʜʣʷ  ʧʝʨʠʦʜʘ;  ï ʛʦʜ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʝʨʠʦʜʘ; 

- ʦʙʲʝʤ ʵʢʩʧʦʨʪʘ ʤʠʨʘ ʚ ʮʝʣʦʤ ʜʣʷ , ʤʣʨʜ. ʜʦʣʣʘʨʦʚ ʉʐɸ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʦʙʲʝʤʦʚ 

ʵʢʩʧʦʨʪʘ ʤʠʨʘ ʚ ʮʝʣʦʤ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʤʣʨʜ. ʜʦʣʣʘʨʦʚ ʉʐɸ;  - ʦʙʲʝʤ 

ʠʤʧʦʨʪʘ ʤʠʨʘ ʚ ʮʝʣʦʤ ʜʣʷ , ʤʣʨʜ. ʜʦʣʣʘʨʦʚ ʉʐɸ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʦʙʲʝʤʦʚ ʠʤʧʦʨʪʘ ʤʠʨʘ ʚ 

ʮʝʣʦʤ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʤʣʨʜ. ʜʦʣʣʘʨʦʚ ʉʐɸ; - ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʘʥ, 

ʚʭʦʜʷʱʠʭ ʚʦ ɺʩʝʤʠʨʥʫʶ ʪʦʨʛʦʚʫʶ ʦʨʛʘʥʠʟʘʮʠʶ (ʜʦ 1995 ʛʦʜʘ - ʩʦʙʣʶʜʘʚʰʠʭ ʩʦʛʣʘʰʝʥʠʷ ɻɸʊʊ) ʜʣʷ 

, ʝʜʠʥʠʮ;  ï ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʘʥ, ʚʭʦʜʷʱʠʭ ʚʦ ɺʩʝʤʠʨʥʫʶ ʪʦʨʛʦʚʫʶ ʦʨʛʘʥʠʟʘʮʠʶ (ʜʦ 

1995 ʛʦʜʘ - ʩʦʙʣʶʜʘʚʰʠʭ ʩʦʛʣʘʰʝʥʠʷ ɻɸʊʊ) ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʝʜʠʥʠʮ; - 

ʦʙʲʝʤʳ ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʪʦʚʘʨʦʚ, ʨʘʙʦʪ ʠ ʫʩʣʫʛ (ʚʘʣʦʚʦʡ ʤʠʨʦʚʦʡ ʧʨʦʜʫʢʪ) ʜʣʷ , ʤʣʨʜ. ʜʦʣʣʘʨʦʚ 

ʉʐɸ;  ï ʩʨʝʜʥʠʝ ʦʙʲʝʤʳ ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʪʦʚʘʨʦʚ, ʨʘʙʦʪ ʠ ʫʩʣʫʛ (ʚʘʣʦʚʦʡ ʤʠʨʦʚʦʡ ʧʨʦʜʫʢʪ) ʟʘ 

ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʤʣʨʜ. ʜʦʣʣʘʨʦʚ ʉʐɸ;  - ʦʙʲʝʤʳ ʤʠʨʦʚʦʡ ʜʦʙʳʯʠ ʥʝʬʪʠ 

ʜʣʷ , ʤʣʥ. ʪʦʥʥ;  ï ʩʨʝʜʥʠʝ ʦʙʲʝʤʳ ʤʠʨʦʚʦʡ ʜʦʙʳʯʠ ʥʝʬʪʠ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-

2015 ʛʦʜʳ), ʤʣʥ. ʪʦʥʥ; - ʦʙʲʝʤʳ ʤʠʨʦʚʦʡ ʜʦʙʳʯʠ ʛʘʟʘ ʜʣʷ , ʤʣʨʜ. ʤį;  - ʩʨʝʜʥʠʝ ʦʙʲʝʤʳ 

ʤʠʨʦʚʦʡ ʜʦʙʳʯʠ ʛʘʟʘ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʤʣʨʜ. ʤį;  - ʦʙʲʝʤʳ ʤʠʨʦʚʦʡ 

ʜʦʙʳʯʠ ʤʝʜʠ ʜʣʷ , ʪʳʩ. ʪʦʥʥ;  ï ʩʨʝʜʥʠʝ ʦʙʲʝʤʳ ʤʠʨʦʚʦʡ ʜʦʙʳʯʠ ʤʝʜʠ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ 

k (1991-2015 ʛʦʜʳ), ʪʳʩ. ʪʦʥʥ;  - ʦʙʲʝʤʳ ʤʠʨʦʚʦʡ ʜʦʙʳʯʠ ʟʦʣʦʪʘ ʜʣʷ , ʪʦʥʥ;  - ʩʨʝʜʥʠʝ 

ʦʙʲʝʤʳ ʤʠʨʦʚʦʡ ʜʦʙʳʯʠ ʟʦʣʦʪʘ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʪʦʥʥ;  - ʦʙʲʝʤʳ 

ʤʠʨʦʚʦʡ ʜʦʙʳʯʠ ʘʣʶʤʠʥʠʷ ʜʣʷ , ʪʳʩ. ʪʦʥʥ;  ï ʩʨʝʜʥʠʝ ʦʙʲʝʤʳ ʤʠʨʦʚʦʡ ʜʦʙʳʯʠ ʘʣʶʤʠʥʠʷ ʟʘ 

ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʪʳʩ. ʪʦʥʥ;  - ʦʙʲʝʤʳ ʤʠʨʦʚʦʡ ʜʦʙʳʯʠ ʥʠʢʝʣʷ ʜʣʷ , 
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ʤʣʥ. ʪʦʥʥ;  - ʩʨʝʜʥʠʝ ʦʙʲʝʤʳ ʤʠʨʦʚʦʡ ʜʦʙʳʯʠ ʥʠʢʝʣʷ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), 

ʤʣʥ. ʪʦʥʥ;  - ʩʨʝʜʥʝʛʦʜʦʚʦʝ ʟʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ S&P500, ʉʐɸ ʜʣʷ ;  - ʩʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ ʩʨʝʜʥʝʛʦʜʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ S&P500, ʉʐɸ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ); 

- ʩʨʝʜʥʝʛʦʜʦʚʦʝ ʟʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ DAX, ɻʝʨʤʘʥʠʷ ʜʣʷ ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

ʩʨʝʜʥʝʛʦʜʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ DAX, ɻʝʨʤʘʥʠʷ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ);  - 

ʩʨʝʜʥʝʛʦʜʦʚʦʝ ʟʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ CAC 40, ʌʨʘʥʮʠʷ ʜʣʷ ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʩʨʝʜʥʝʛʦʜʦʚʦʛʦ 

ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ CAC 40, ʌʨʘʥʮʠʷ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ); - 

ʩʨʝʜʥʝʛʦʜʦʚʦʝ ʟʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ Nikkei 225, ʗʧʦʥʠʷ ʜʣʷ ;  ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

ʩʨʝʜʥʝʛʦʜʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ Nikkei 225, ʗʧʦʥʠʷ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ); 

- ʩʨʝʜʥʝʛʦʜʦʚʦʝ ʟʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ SSE Composite, ʂʠʪʘʡ ʜʣʷ ;  - 

ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʩʨʝʜʥʝʛʦʜʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ SSE Composite, ʂʠʪʘʡ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-

2015 ʛʦʜʳ);  - ʩʨʝʜʥʝʛʦʜʦʚʦʝ ʟʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ ʄʄɺɹ, ʈʦʩʩʠʷ ʜʣʷ ;  ï ʩʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ ʩʨʝʜʥʝʛʦʜʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ ʄʄɺɹ, ʈʦʩʩʠʷ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ); 

 - ʦʙʲʝʤʳ ʢʨʝʜʠʪʦʚʘʥʠʷ ʯʘʩʪʥʦʛʦ ʩʝʢʪʦʨʘ ʉʐɸ ʜʣʷ , ʤʣʨʜ. ʜʦʣʣʘʨʦʚ ʉʐɸ;  - 

ʩʨʝʜʥʠʝ ʦʙʲʝʤʳ ʢʨʝʜʠʪʦʚʘʥʠʷ ʯʘʩʪʥʦʛʦ ʩʝʢʪʦʨʘ ʉʐɸ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʤʣʨʜ. 

ʜʦʣʣʘʨʦʚ ʉʐɸ;  - ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʤʝʞʙʘʥʢʦʚʩʢʘʷ ʧʨʦʮʝʥʪʥʘʷ ʩʪʘʚʢʘ ʚ ʉʐɸ ʜʣʷ , %; 

 - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʤʝʞʙʘʥʢʦʚʩʢʦʡ ʧʨʦʮʝʥʪʥʦʡ ʩʪʘʚʢʠ ʚ ʉʐɸ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ 

ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), %;  - ʦʙʲʝʤʳ ʢʨʝʜʠʪʦʚʘʥʠʷ ʯʘʩʪʥʦʛʦ ʩʝʢʪʦʨʘ ɽʚʨʦʟʦʥʳ ʜʣʷ 

, ʤʣʥ. ɽʚʨʦ;  - ʩʨʝʜʥʠʝ ʦʙʲʝʤʳ ʢʨʝʜʠʪʦʚʘʥʠʷ ʯʘʩʪʥʦʛʦ ʩʝʢʪʦʨʘ ɽʚʨʦʟʦʥʳ ʟʘ 

ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʤʣʥ. ɽʚʨʦ;  - ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʤʝʞʙʘʥʢʦʚʩʢʘʷ 

ʧʨʦʮʝʥʪʥʘʷ ʩʪʘʚʢʘ ʚ ɽʚʨʦʧʝ ʜʣʷ , %;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʤʝʞʙʘʥʢʦʚʩʢʦʡ 

ʧʨʦʮʝʥʪʥʦʡ ʩʪʘʚʢʠ ʚ ɽʚʨʦʧʝ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), %;  - ʦʙʲʝʤʳ 

ʢʨʝʜʠʪʦʚʘʥʠʷ ʯʘʩʪʥʦʛʦ ʩʝʢʪʦʨʘ ʂʠʪʘʷ ʜʣʷ , 100 ʤʣʥ. ʶʘʥʝʡ;  - ʩʨʝʜʥʠʝ ʦʙʲʝʤʳ 

ʢʨʝʜʠʪʦʚʘʥʠʷ ʯʘʩʪʥʦʛʦ ʩʝʢʪʦʨʘ ʂʠʪʘʷ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), 100 ʤʣʥ. ʶʘʥʝʡ; 

 - ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʧʨʦʮʝʥʪʥʘʷ ʩʪʘʚʢʘ ʧʦ ʚʳʜʘʥʥʳʤ ʢʨʝʜʠʪʘʤ ʚ ʂʠʪʘʝ ʜʣʷ , %;  - 

ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʧʨʦʮʝʥʪʥʦʡ ʩʪʘʚʢʠ ʧʦ ʚʳʜʘʥʥʳʤ ʢʨʝʜʠʪʘʤ ʚ ʂʠʪʘʝ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ 

k (1991-2015 ʛʦʜʳ), %;  - ʚʘʣʦʚʦʝ ʥʘʢʦʧʣʝʥʠʝ ʦʩʥʦʚʥʦʛʦ ʢʘʧʠʪʘʣʘ ʚ ʉʐɸ (ʠʥʚʝʩʪʠʮʠʠ ʚ ʦʩʥʦʚʥʦʡ 

ʢʘʧʠʪʘʣ) ʜʣʷ , ʤʣʨʜ. ʜʦʣʣʘʨʦʚ ʉʐɸ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʚʘʣʦʚʦʛʦ ʥʘʢʦʧʣʝʥʠʷ ʦʩʥʦʚʥʦʛʦ 

ʢʘʧʠʪʘʣʘ ʚ ʉʐɸ (ʠʥʚʝʩʪʠʮʠʠ ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ) ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʤʣʨʜ. 

ʜʦʣʣʘʨʦʚ ʉʐɸ;  ï ʦʙʲʝʤʳ ʠʥʚʝʩʪʠʮʠʡ ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ ʚ ɽʚʨʦʟʦʥʝ ʜʣʷ , ʤʣʨʜ. ɽʚʨʦ; 

 - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʦʙʲʝʤʦʚ ʠʥʚʝʩʪʠʮʠʡ ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ ʚ ɽʚʨʦʟʦʥʝ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ 

ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʤʣʨʜ. ɽʚʨʦ;  - ʚʘʣʦʚʦʝ ʥʘʢʦʧʣʝʥʠʝ ʦʩʥʦʚʥʦʛʦ ʢʘʧʠʪʘʣʘ ʚ ʂʠʪʘʝ 

(ʠʥʚʝʩʪʠʮʠʠ ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ) ʜʣʷ , 100 ʤʣʥ. ʶʘʥʝʡ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʚʘʣʦʚʦʛʦ 

ʥʘʢʦʧʣʝʥʠʷ ʦʩʥʦʚʥʦʛʦ ʢʘʧʠʪʘʣʘ ʚ ʂʠʪʘʝ (ʠʥʚʝʩʪʠʮʠʠ ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ) ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-

2015 ʛʦʜʳ), 100 ʤʣʥ. ʶʘʥʝʡ;  - ʪʝʤʧʳ ʨʦʩʪʘ ʦʙʲʝʤʦʚ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʄʠʨʘ ʚ ʮʝʣʦʤ 

ʜʣʷ , %;  - ʩʨʝʜʥʠʝ ʪʝʤʧʳ ʨʦʩʪʘ ʦʙʲʝʤʦʚ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʄʠʨʘ ʚ ʮʝʣʦʤ ʟʘ 

ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), %;  - ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʫʨʦʚʝʥʴ ʤʠʨʦʚʦʡ ʠʥʬʣʷʮʠʠ ʜʣʷ , 

%;  ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʩʨʝʜʥʝʛʦʜʦʚʦʛʦ ʫʨʦʚʥʷ ʤʠʨʦʚʦʡ ʠʥʬʣʷʮʠʠ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 

ʛʦʜʳ), %;  - ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʫʨʦʚʝʥʴ ʤʠʨʦʚʦʡ ʙʝʟʨʘʙʦʪʠʮʳ ʜʣʷ , %;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

ʩʨʝʜʥʝʛʦʜʦʚʦʛʦ ʫʨʦʚʥʷ ʤʠʨʦʚʦʡ ʙʝʟʨʘʙʦʪʠʮʳ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), %;  - 

ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʫʨʦʚʝʥʴ ʠʥʬʣʷʮʠʠ ʚ ʉʐɸ ʜʣʷ , %;  ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʩʨʝʜʥʝʛʦʜʦʚʦʛʦ ʫʨʦʚʥʷ 

ʠʥʬʣʷʮʠʠ ʚ ʉʐɸ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), %;  - ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʫʨʦʚʝʥʴ 

ʠʥʬʣʷʮʠʠ ʚ ɽʚʨʦʟʦʥʝ ʜʣʷ , %;  ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʩʨʝʜʥʝʛʦʜʦʚʦʛʦ ʫʨʦʚʥʷ ʠʥʬʣʷʮʠʠ ʚ 
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ɽʚʨʦʟʦʥʝ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), %;  - ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʫʨʦʚʝʥʴ ʠʥʬʣʷʮʠʠ ʚ 

ʂʠʪʘʝ ʜʣʷ , %;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʩʨʝʜʥʝʛʦʜʦʚʦʛʦ ʫʨʦʚʥʷ ʠʥʬʣʷʮʠʠ ʚ ʂʠʪʘʝ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ 

ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), %;  - ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʫʨʦʚʝʥʴ ʙʝʟʨʘʙʦʪʠʮʳ ʚ ʉʐɸ ʜʣʷ , %; 

 - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʩʨʝʜʥʝʛʦʜʦʚʦʛʦ ʫʨʦʚʥʷ ʙʝʟʨʘʙʦʪʠʮʳ ʚ ʉʐɸ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-

2015 ʛʦʜʳ), %;  - ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʫʨʦʚʝʥʴ ʙʝʟʨʘʙʦʪʠʮʳ ʚ ɽʚʨʦʟʦʥʝ ʜʣʷ , %;  

ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʩʨʝʜʥʝʛʦʜʦʚʦʛʦ ʫʨʦʚʝʥʷ ʙʝʟʨʘʙʦʪʠʮʳ ʚ ɽʚʨʦʟʦʥʝ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 

ʛʦʜʳ), %;  - ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʫʨʦʚʝʥʴ ʙʝʟʨʘʙʦʪʠʮʳ ʚ ʂʠʪʘʝ ʜʣʷ , %;  - ʩʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ ʩʨʝʜʥʝʛʦʜʦʚʦʛʦ ʫʨʦʚʥʷ ʙʝʟʨʘʙʦʪʠʮʳ ʚ ʂʠʪʘʝ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), %; 

 - ʦʙʲʝʤʳ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʦʚʳʭ ʜʦʤʦʚ ʚ ʉʐɸ ʜʣʷ , ʪʳʩ. ʝʜʠʥʠʮ;  - ʩʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ ʦʙʲʝʤʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʦʚʳʭ ʜʦʤʦʚ ʚ ʉʐɸ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʪʳʩ. 

ʝʜʠʥʠʮ; ʢʦʣʠʯʝʩʪʚʦ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʜʣʷ , ʝʜʠʥʠʮ;  - ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʝʜʠʥʠʮ;  - ʢʦʣʠʯʝʩʪʚʦ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʯʣʝʥʦʤ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʈʦʩʩʠʷ ʜʣʷ , ʝʜʠʥʠʮ;  ï ʩʨʝʜʥʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʯʣʝʥʦʤ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʈʦʩʩʠʷ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-

2015 ʛʦʜʳ), ʝʜʠʥʠʮ;  - ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʙʠʨʞʝʚʦʡ ʢʫʨʩ ʜʦʣʣʘʨʘ ʉʐɸ ʢ ʨʫʙʣʶ ʜʣʷ ; 

 - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʩʨʝʜʥʝʛʦʜʦʚʦʛʦ ʙʠʨʞʝʚʦʛʦ ʢʫʨʩʘ ʜʦʣʣʘʨʘ ʉʐɸ ʢ ʨʫʙʣʶ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ 

ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ);  - ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʙʠʨʞʝʚʦʡ ʢʫʨʩ ʝʚʨʦ (ʩʥʘʯʘʣʘ ʙʳʣʘ ɽʚʨʦʧʝʡʩʢʘʷ 

ʚʘʣʶʪʥʘʷ ʝʜʠʥʠʮʘ) ʢ ʨʫʙʣʶ ʜʣʷ ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʩʨʝʜʥʝʛʦʜʦʚʦʛʦ ʙʠʨʞʝʚʦʛʦ ʢʫʨʩʘ 

ʝʚʨʦ (ʩʥʘʯʘʣʘ ʙʳʣʘ ɽʚʨʦʧʝʡʩʢʘʷ ʚʘʣʶʪʥʘʷ ʝʜʠʥʠʮʘ) ʢ ʨʫʙʣʶ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ); 

 - ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʢʣʶʯʝʚʘʷ ʩʪʘʚʢʘ ʌʈʉ ʉʐɸ ʜʣʷ , %;  ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʢʣʶʯʝʚʦʡ ʩʪʘʚʢʠ ʌʈʉ ʉʐɸ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), %;  - 

ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʢʣʶʯʝʚʘʷ ʩʪʘʚʢʘ ʎɹ ɽʚʨʦʧʳ (ʜʦ ʦʙʨʘʟʦʚʘʥʠʷ ʎɹ ɽʚʨʦʧʳ, ʩʪʘʚʢʘ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ) ʜʣʷ 

, %;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʢʣʶʯʝʚʦʡ ʩʪʘʚʢʠ ʎɹ ɽʚʨʦʧʳ (ʜʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʎɹ ɽʚʨʦʧʳ, ʩʪʘʚʢʘ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ) ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), %;  - 

ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʧʨʦʮʝʥʪʥʘʷ ʩʪʘʚʢʘ ʎɹ (ʅʘʨʦʜʥʦʛʦ ʙʘʥʢʘ) ʂʠʪʘʷ ʜʣʷ , %;  ï ʩʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʧʨʦʮʝʥʪʥʦʡ ʩʪʘʚʢʠ ʎɹ (ʅʘʨʦʜʥʦʛʦ ʙʘʥʢʘ) ʂʠʪʘʷ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-

2015 ʛʦʜʳ), %;  - ʩʨʝʜʥʝʛʦʜʦʚʳʝ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʨʝʟʝʨʚʳ ʉʐɸ ʜʣʷ , ʤʣʥ. ʜʦʣʣʘʨʦʚ ʉʐɸ; 

 - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʨʝʟʝʨʚʦʚ ʉʐɸ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-

2015 ʛʦʜʳ), ʤʣʥ. ʜʦʣʣʘʨʦʚ ʉʐɸ;  - ʩʨʝʜʥʝʛʦʜʦʚʳʝ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʨʝʟʝʨʚʳ ɽʚʨʦʟʦʥʳ (ʜʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ɽʚʨʦʟʦʥʳ - ʨʝʟʝʨʚʳ ʝʚʨʦʧʝʡʩʢʠʭ ʙʘʥʢʦʚ) ʜʣʷ , ʤʣʥ. ʜʦʣʣʘʨʦʚ ʉʐɸ;  - 

ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʨʝʟʝʨʚʦʚ ɽʚʨʦʟʦʥʳ (ʜʦ ʦʙʨʘʟʦʚʘʥʠʷ ɽʚʨʦʟʦʥʳ - ʨʝʟʝʨʚʳ 

ʝʚʨʦʧʝʡʩʢʠʭ ʙʘʥʢʦʚ) ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʤʣʥ. ʜʦʣʣʘʨʦʚ ʉʐɸ;  - 

ʩʨʝʜʥʝʛʦʜʦʚʳʝ ʟʦʣʦʪʳʝ ʟʘʧʘʩʳ ʂʠʪʘʷ ʜʣʷ , 10000 ʪʨʦʡʩʢʠʭ ʫʥʮʠʡ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʟʦʣʦʪʳʭ ʟʘʧʘʩʦʚ ʂʠʪʘʷ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), 10000 ʪʨʦʡʩʢʠʭ ʫʥʮʠʡ; 

 - ʩʨʝʜʥʝʛʦʜʦʚʳʝ ʚʘʣʶʪʥʳʝ ʟʘʧʘʩʳ ʂʠʪʘʷ ʜʣʷ , 100 ʤʣʥ. ʜʦʣʣʘʨʦʚ ʉʐɸ;  - ʩʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʚʘʣʶʪʥʳʭ ʟʘʧʘʩʦʚ ʂʠʪʘʷ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), 100 ʤʣʥ. 

ʜʦʣʣʘʨʦʚ ʉʐɸ;  - ʨʘʟʤʝʨ ʜʦʭʦʜʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʘ ʉʐɸ ʜʣʷ , ʤʣʥ. ʜʦʣʣʘʨʦʚ 

ʉʐɸ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʨʘʟʤʝʨʦʚ ʜʦʭʦʜʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʘ ʉʐɸ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ 

ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʤʣʥ. ʜʦʣʣʘʨʦʚ ʉʐɸ;  - ʨʘʟʤʝʨ ʜʦʭʦʜʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʙʶʜʞʝʪʘ ɽʚʨʦʟʦʥʳ ʜʣʷ , ʤʣʨʜ. ɽʚʨʦ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʨʘʟʤʝʨʦʚ ʜʦʭʦʜʦʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʘ ɽʚʨʦʟʦʥʳ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʤʣʨʜ. ɽʚʨʦ;  - 

ʨʘʟʤʝʨ ʜʦʭʦʜʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʘ ʂʠʪʘʷ ʜʣʷ , 100 ʤʣʥ. ʶʘʥʝʡ;  - ʩʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ ʨʘʟʤʝʨʦʚ ʜʦʭʦʜʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʘ ʂʠʪʘʷ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), 
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100 ʤʣʥ. ʶʘʥʝʡ;  - ʨʘʟʤʝʨ ʨʘʩʭʦʜʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʘ ʉʐɸ ʜʣʷ , ʤʣʨʜ. ʜʦʣʣʘʨʦʚ 

ʉʐɸ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʨʘʟʤʝʨʦʚ ʨʘʩʭʦʜʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʘ ʉʐɸ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ 

ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʤʣʨʜ. ʜʦʣʣʘʨʦʚ ʉʐɸ; - ʨʘʩʭʦʜʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʘ 

ɽʚʨʦʟʦʥʳ ʜʣʷ , ʤʣʨʜ. ɽʚʨʦ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʨʘʩʭʦʜʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʘ 

ɽʚʨʦʟʦʥʳ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʤʣʨʜ. ɽʚʨʦ;  - ʨʘʩʭʦʜʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʙʶʜʞʝʪʘ ʂʠʪʘʷ ʜʣʷ , 100 ʤʣʥ. ʶʘʥʝʡ;  ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʨʘʩʭʦʜʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʙʶʜʞʝʪʘ ʂʠʪʘʷ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), 100 ʤʣʥ. ʶʘʥʝʡ;  - ʤʠʥʠʤʘʣʴʥʘʷ 

ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʚ ʉʐɸ ʜʣʷ , ʜʦʣʣʘʨʦʚ ʚ ʯʘʩ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʤʠʥʠʤʘʣʴʥʦʡ ʟʘʨʘʙʦʪʥʦʡ 

ʧʣʘʪʳ ʚ ʉʐɸ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʜʦʣʣʘʨʦʚ ʚ ʯʘʩ;  - ʨʘʩʭʦʜʳ ʥʘ 

ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʗʧʦʥʠʠ ʜʣʷ , ʚ % ʦʪ ɺɺʇ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʨʘʩʭʦʜʦʚ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʚ 

ʗʧʦʥʠʠ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʚ % ʦʪ ɺɺʇ;  - ʩʫʤʤʘʨʥʳʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ 

(ʬʝʜʝʨʘʣʴʥʳʝ, ʰʪʘʪʦʚ ʠ ʤʝʩʪʥʳʭ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ) ʨʘʩʭʦʜʳ ʉʐɸ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʜʣʷ , ʚ ʜʦʣʣʘʨʘʭ 

ʉʐɸ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ (ʨʝʟʠʜʝʥʪʦʚ);  ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʩʫʤʤʘʨʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

(ʬʝʜʝʨʘʣʴʥʳʭ, ʰʪʘʪʦʚ ʠ ʤʝʩʪʥʳʭ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ) ʨʘʩʭʦʜʦʚ ʉʐɸ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k 

(1991-2015 ʛʦʜʳ), ʚ ʜʦʣʣʘʨʘʭ ʉʐɸ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ (ʨʝʟʠʜʝʥʪʦʚ);  - ʨʘʩʭʦʜʳ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ 

ʚʦ ʌʨʘʥʮʠʠ ʜʣʷ , ʚ % ʦʪ ɺɺʇ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʨʘʩʭʦʜʦʚ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʚʦ ʌʨʘʥʮʠʠ ʟʘ 

ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʚ % ʦʪ ɺɺʇ;  - ʚʳʧʫʩʢ ʞʫʨʥʘʣʦʚ ʠ ʜʨʫʛʠʭ 

ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʠʟʜʘʥʠʡ (ʢʨʦʤʝ ʛʘʟʝʪ) ʚ ʂʠʪʘʝ ʜʣʷ , ʪʳʩ. ʥʘʠʤʝʥʦʚʘʥʠʡ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

ʦʙʲʝʤʦʚ ʚʳʧʫʩʢʘ ʞʫʨʥʘʣʦʚ ʠ ʜʨʫʛʠʭ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʠʟʜʘʥʠʡ (ʢʨʦʤʝ ʛʘʟʝʪ) ʚ ʂʠʪʘʝ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ 

k (1991-2015 ʛʦʜʳ), ʪʳʩ. ʥʘʠʤʝʥʦʚʘʥʠʡ;  - ʨʘʩʭʦʜʳ ʥʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ʚ ʉʐɸ ʜʣʷ , ʚ % ʦʪ 

ɺɺʇ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʨʘʩʭʦʜʦʚ ʥʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ʚ ʉʐɸ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-

2015 ʛʦʜʳ), ʚ % ʦʪ ɺɺʇ;  - ʨʘʩʭʦʜʳ ʥʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ʚ ɽʚʨʦʩʦʶʟʝ ʜʣʷ , ʚ % ʦʪ ɺɺʇ; 

 - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʨʘʩʭʦʜʦʚ ʥʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ʚ ɽʚʨʦʩʦʶʟʝ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-

2015 ʛʦʜʳ), ʚ % ʦʪ ɺɺʇ;  - ʨʘʩʭʦʜʳ ʥʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ʚ ʂʠʪʘʝ ʜʣʷ , ʚ % ʦʪ ʦʙʱʠʭ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʨʘʩʭʦʜʦʚ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʨʘʩʭʦʜʦʚ ʥʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ʚ ʂʠʪʘʝ ʟʘ 

ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʚ % ʦʪ ʦʙʱʠʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʨʘʩʭʦʜʦʚ;  - ʯʠʩʣʝʥʥʦʩʪʴ 

ʥʘʩʝʣʝʥʠʷ ʤʠʨʘ ʥʘ 1 ʷʥʚʘʨʷ ʜʣʷ , ʯʝʣʦʚʝʢ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʤʠʨʘ ʥʘ 1 

ʷʥʚʘʨʷ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʯʝʣʦʚʝʢ;  - ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʨʘʟʚʠʪʳʭ 

ʩʪʨʘʥ ʤʠʨʘ ʜʣʷ , ʯʝʣʦʚʝʢ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ ʤʠʨʘ ʟʘ 

ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʯʝʣʦʚʝʢ;  - ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥ 

ʤʠʨʘ ʜʣʷ , ʯʝʣʦʚʝʢ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥ ʤʠʨʘ ʟʘ 

ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʯʝʣʦʚʝʢ;  - ʧʦʩʪʫʧʣʝʥʠʝ ʩʨʝʜʩʪʚ ʦʪ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʪʫʨʠʟʤʘ ʚʦ ʌʨʘʥʮʠʠ ʜʣʷ , ʤʣʨʜ. ʜʦʣʣʘʨʦʚ ʉʐɸ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʦʩʪʫʧʣʝʥʠʡ ʩʨʝʜʩʪʚ 

ʦʪ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʪʫʨʠʟʤʘ ʚʦ ʌʨʘʥʮʠʠ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʤʣʨʜ. ʜʦʣʣʘʨʦʚ 

ʉʐɸ;  - ʧʦʩʪʫʧʣʝʥʠʝ ʩʨʝʜʩʪʚ ʦʪ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʪʫʨʠʟʤʘ ʚ ʉʐɸ ʜʣʷ , ʤʣʨʜ. ʜʦʣʣʘʨʦʚ 

ʉʐɸ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʦʩʪʫʧʣʝʥʠʡ ʩʨʝʜʩʪʚ ʦʪ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʪʫʨʠʟʤʘ ʚ ʉʐɸ ʟʘ 

ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʤʣʨʜ. ʜʦʣʣʘʨʦʚ ʉʐɸ;  - ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ 

ʥʘʩʝʣʝʥʠʷ ʉʐɸ ʜʣʷ , ʜʦʣʣʘʨʦʚ ʚ ʯʘʩ;  ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ 

ʥʘʩʝʣʝʥʠʷ ʉʐɸ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʜʦʣʣʘʨʦʚ ʚ ʯʘʩ; - ʩʨʝʜʥʝʛʦʜʦʚʘʷ 

ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʚ ɽʚʨʦʟʦʥʝ (ʜʦ ʦʙʨʘʟʦʚʘʥʠʷ ɽʚʨʦʟʦʥʳ - ʚ ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ) ʜʣʷ , ɽʚʨʦ ʚ ʤʝʩʷʮ; 

 - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʚ ɽʚʨʦʟʦʥʝ (ʜʦ ʦʙʨʘʟʦʚʘʥʠʷ ɽʚʨʦʟʦʥʳ - ʚ 

ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ) ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ɽʚʨʦ ʚ ʤʝʩʷʮ;  - ʩʨʝʜʥʝʛʦʜʦʚʘʷ 
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ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʚ ʂʠʪʘʝ ʜʣʷ , ʶʘʥʝʡ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ 

ʚ ʂʠʪʘʝ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʶʘʥʝʡ;  - ʛʨʫʧʧʳ ʥʘʨʦʜʦʚ ʤʠʨʘ ʧʦ ʷʟʳʢʦʚʳʤ 

ʩʝʤʴʷʤ ʜʣʷ , ʝʜʠʥʠʮ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʛʨʫʧʧ ʥʘʨʦʜʦʚ ʤʠʨʘ ʧʦ ʷʟʳʢʦʚʳʤ ʩʝʤʴʷʤ ʟʘ 

ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʝʜʠʥʠʮ;  - ʚʥʫʪʨʝʥʥʠʝ ʟʘʪʨʘʪʳ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ 

ʨʘʟʨʘʙʦʪʢʠ ʚ ʉʐɸ ʜʣʷ , ʤʣʨʜ. ʜʦʣʣʘʨʦʚ ʉʐɸ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʟʘʪʨʘʪ ʥʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʚ ʉʐɸ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʤʣʨʜ. ʜʦʣʣʘʨʦʚ 

ʉʐɸ;  - ʚʥʫʪʨʝʥʥʠʝ ʟʘʪʨʘʪʳ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʚ ɻʝʨʤʘʥʠʠ ʜʣʷ , ʤʣʨʜ. 

ʜʦʣʣʘʨʦʚ ʉʐɸ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʟʘʪʨʘʪ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʚ 

ɻʝʨʤʘʥʠʠ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʤʣʨʜ. ʜʦʣʣʘʨʦʚ ʉʐɸ; - ʯʠʩʣʝʥʥʦʩʪʴ 

ʧʝʨʩʦʥʘʣʘ (ʥʘʫʯʥʦʛʦ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ) ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʢʦʣʣʝʢʪʠʚʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʂʠʪʘʷ ʜʣʷ , 

ʤʣʥ. ʯʝʣʦʚʝʢ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʧʝʨʩʦʥʘʣʘ (ʥʘʫʯʥʦʛʦ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ) ʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʢʦʣʣʝʢʪʠʚʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʂʠʪʘʷ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʤʣʥ. 

ʯʝʣʦʚʝʢ;  - ʚʥʫʪʨʝʥʥʠʝ ʟʘʪʨʘʪʳ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʚ ʗʧʦʥʠʠ ʜʣʷ , ʤʣʨʜ. 

ʜʦʣʣʘʨʦʚ ʉʐɸ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʟʘʪʨʘʪ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʚ ʗʧʦʥʠʠ ʟʘ 

ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʤʣʨʜ. ʜʦʣʣʘʨʦʚ ʉʐA;  - ʚʥʫʪʨʝʥʥʠʝ ʟʘʪʨʘʪʳ ʥʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʜʣʷ , ʜʦʣʣʘʨʦʚ ʉʐɸ;  - 

ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʟʘʪʨʘʪ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ 

ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʜʣʷ , ʜʦʣʣʘʨʦʚ ʉʐɸ; - ʠʥʪʝʨʥʝʪ-ʧʦʣʴʟʦʚʘʪʝʣʠ 

ʚ ʄʠʨʝ ʜʣʷ , ʤʣʥ. ʧʦʣʴʟʦʚʘʪʝʣʝʡ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʠʥʪʝʨʥʝʪ-ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʄʠʨʝ ʟʘ 

ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʤʣʥ. ʧʦʣʴʟʦʚʘʪʝʣʝʡ;  - ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʘʥ, ʚ ʢʦʪʦʨʳʭ 

ʧʨʦʭʦʜʷʪ ʚʦʝʥʥʳʝ ʜʝʡʩʪʚʠʷ ʜʣʷ , ʝʜʠʥʠʮ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʪʨʘʥ, ʚ ʢʦʪʦʨʳʭ 

ʧʨʦʭʦʜʷʪ ʚʦʝʥʥʳʝ ʜʝʡʩʪʚʠʷ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʝʜʠʥʠʮ; - ʤʠʨʦʚʳʝ 

ʨʘʩʭʦʜʳ ʥʘ ʚʦʦʨʫʞʝʥʠʝ ʜʣʷ , ʤʣʨʜ. ʜʦʣʣʘʨʦʚ ʉʐɸ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʤʠʨʦʚʳʭ ʨʘʩʭʦʜʦʚ ʥʘ 

ʚʦʦʨʫʞʝʥʠʝ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʤʣʨʜ. ʜʦʣʣʘʨʦʚ ʉʐɸ; - ʢʦʣʠʯʝʩʪʚʦ 

ʯʝʣʦʚʝʢ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʛʨʫʧʧʝ ʨʠʩʢʘ ʚ ʩʘʤʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠ ʛʨʷʟʥʳʭ ʛʦʨʦʜʘʭ ʤʠʨʘ ʜʣʷ , ʪʳʩ. 

ʯʝʣʦʚʝʢ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʯʝʣʦʚʝʢ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʛʨʫʧʧʝ ʨʠʩʢʘ ʚ ʩʘʤʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʛʨʷʟʥʳʭ ʛʦʨʦʜʘʭ ʤʠʨʘ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʪʳʩ. ʯʝʣʦʚʝʢ;  - ʤʠʨʦʚʳʝ 

ʜʦʩʪʦʚʝʨʥʳʝ ʟʘʧʘʩʳ ʩʳʨʦʡ ʥʝʬʪʠ ʜʣʷ , ʤʣʨʜ. ʙʘʨʨʝʣʝʡ;  ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʤʠʨʦʚʳʭ 

ʜʦʩʪʦʚʝʨʥʳʭ ʟʘʧʘʩʦʚ ʩʳʨʦʡ ʥʝʬʪʠ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʤʣʨʜ. ʙʘʨʨʝʣʝʡ;  - 

ʤʠʨʦʚʳʝ ʜʦʩʪʦʚʝʨʥʳʝ ʟʘʧʘʩʳ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʜʣʷ , ʪʨʣʥ. ʬʫʥʪį;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʤʠʨʦʚʳʭ 

ʜʦʩʪʦʚʝʨʥʳʭ ʟʘʧʘʩʦʚ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʪʨʣʥ. ʬʫʥʪį;  - 

ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʘʥ ʤʠʨʘ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʚʝʜʝʥʠʷ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ (ʅʝʧʘʣ, ʇʘʧʫʘ ʅʦʚʘʷ ɻʚʠʥʝʷ, ʕʬʠʦʧʠʷ, ʀʥʜʠʷ, ʃʘʦʩ, ɹʫʪʘʥ, ʄʘʣʠ, ʏʘʜ) ʜʣʷ , ʝʜʠʥʠʮ; 

 - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʪʨʘʥ ʤʠʨʘ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ 

ʜʣʷ ʚʝʜʝʥʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ (ʅʝʧʘʣ, ʇʘʧʫʘ ʅʦʚʘʷ ɻʚʠʥʝʷ, ʕʬʠʦʧʠʷ, ʀʥʜʠʷ, ʃʘʦʩ, ɹʫʪʘʥ, ʄʘʣʠ, ʏʘʜ) ʟʘ 

ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʝʜʠʥʠʮ;  - ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʘʥ ʤʠʨʘ ʩʦ ʩʨʝʜʥʠʤ ʫʨʦʚʥʝʤ 

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʚʝʜʝʥʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ (ʈʦʩʩʠʷ, ʂʠʪʘʡ, ɹʨʘʟʠʣʠʷ, ʌʨʘʥʮʠʷ, 

ɻʝʨʤʘʥʠʷ) ʜʣʷ , ʝʜʠʥʠʮ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʪʨʘʥ ʤʠʨʘ ʩʦ ʩʨʝʜʥʠʤ ʫʨʦʚʥʝʤ 

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʚʝʜʝʥʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ (ʈʦʩʩʠʷ, ʂʠʪʘʡ, ɹʨʘʟʠʣʠʷ, ʌʨʘʥʮʠʷ, 

ɻʝʨʤʘʥʠʷ) ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʝʜʠʥʠʮ;  - ʤʝʩʪʦ ʈʦʩʩʠʠ ʧʦ 

ʢʦʣʠʯʝʩʪʚʫ ʦʙʨʘʱʝʥʠʡ ʚ ɽʚʨʦʧʝʡʩʢʠʡ ʩʫʜ ʧʦ ʧʨʘʚʘʤ ʯʝʣʦʚʝʢʘ ʜʣʷ ;  - ʩʨʝʜʥʝʝ ʤʝʩʪʦ 

ʈʦʩʩʠʠ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʦʙʨʘʱʝʥʠʡ ʚ ɽʚʨʦʧʝʡʩʢʠʡ ʩʫʜ ʧʦ ʧʨʘʚʘʤ ʯʝʣʦʚʝʢʘ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-
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2015 ʛʦʜʳ);  - ʢʦʣʠʯʝʩʪʚʦ ʞʘʣʦʙ ʚ ʈʦʩʩʠʠ ʚ ɽʚʨʦʧʝʡʩʢʠʡ ʩʫʜ ʧʦ ʧʨʘʚʘʤ ʯʝʣʦʚʝʢʘ ʜʣʷ , 

ʰʪʫʢ ʥʘ 10 ʪʳʩ. ʞʠʪʝʣʝʡ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʞʘʣʦʙ ʚ ʈʦʩʩʠʠ ʚ ɽʚʨʦʧʝʡʩʢʠʡ ʩʫʜ 

ʧʦ ʧʨʘʚʘʤ ʯʝʣʦʚʝʢʘ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʰʪʫʢ ʥʘ 10 ʪʳʩ. ʞʠʪʝʣʝʡ. 

2. ʇʦʩʪʨʦʝʥʠʝ ʪʦʯʝʯʥʦʡ ʜʠʘʛʨʘʤʤʳ, ʦʪʨʘʞʘʶʱʝʡ ʚʣʠʷʥʠʝ ʬʘʢʪʦʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʨʫʛ ʥʘ ʜʨʫʛʘ. 

ɽʩʣʠ ʜʠʘʛʨʘʤʤʘ ʧʦʢʘʟʳʚʘʝʪ ʤʥʦʞʝʩʪʚʦ ʪʦʯʝʢ ï ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʩʦʧʦʩʪʘʚʠʤʳʡ ʚʠʜ ʟʥʘʯʝʥʠʡ ʬʘʢʪʦʨʥʳʭ 

ʵʣʝʤʝʥʪʦʚ, ʤʦʞʥʦ ʩʫʜʠʪʴ ʦʙ ʠʭ ʚʟʘʠʤʥʦʤ ʚʣʠʷʥʠʠ ʠ ʜʦʧʦʣʥʝʥʠʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚʳʷʚʣʝʥʥʫʶ 

ʤʥʦʛʦʤʝʨʥʫʶ ʩʨʝʜʥʶʶ ʚ ʢʘʯʝʩʪʚʝ ʨʘʜʠʫʩʘ ʠ ʦʧʨʝʜʝʣʠʪʴ ʦʙʲʝʤ ʰʘʨʘ, ʠʟʚʝʩʪʥʦʛʦ ʩʦ ʚʨʝʤʝʥ ɸʨʭʠʤʝʜʘ, ʩ 

ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʣʦʛʠʯʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʛʣʦʙʘʣʴʥʫʶ ʩʨʝʜʫ (ʨʠʩ. 1). 

 
ʈʠʩʫʥʦʢ 1 ï ɻʣʦʙʘʣʴʥʘʷ ʩʨʝʜʘ 

 

3. ʈʘʩʯʝʪ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʛʣʦʙʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

 ,       (2) 

ʛʜʝ  - ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʛʣʦʙʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʜʣʷ i ʛʦʜʘ ;  - 

ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʢʦʥʩʪʘʥʪʘ, ʨʘʚʥʘʷ ʦʪʥʦʰʝʥʠʶ ʜʣʠʥʳ ʦʢʨʫʞʥʦʩʪʠ ʢ ʜʣʠʥʝ ʝʸ ʜʠʘʤʝʪʨʘ (å3,14);  - 

ʤʥʦʛʦʤʝʨʥʘʷ ʩʨʝʜʥʷʷ ʛʣʦʙʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʜʣʷ  ʧʝʨʠʦʜʘ (ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ k - 1991-2015 ʛʦʜʳ, 25 ʣʝʪ). 

ɼʘʣʝʝ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʜʠʥʘʤʠʢʫ ʠ ʪʝʥʜʝʥʮʠʶ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʛʣʦʙʘʣʴʥʦʛʦ ʫʨʦʚʥʷ 

ʟʘ 1991-2015 ʛʦʜʳ, ʪ.ʝ. ʟʘ 25 ʣʝʪ ʩ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʧʦʣʫʯʝʥʥʳʭ ʨʘʩʯʝʪʥʳʭ ʜʘʥʥʳʭ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ ʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʨʷʜʘ ʜʠʥʘʤʠʢʠ ʠ ʛʨʘʬʠʢʘ.  

ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚʳʰʝ ʤʝʪʦʜʠʢʘ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʝʝ ʧʨʠʤʝʥʝʥʠʷ ʪʘʢʞʝ ʚ ʥʝʩʢʦʣʴʢʦ 

ʵʪʘʧʦʚ. 

1) ʇʨʠʚʝʜʝʥʠʝ ʚ ʩʦʧʦʩʪʘʚʠʤʳʡ ʚʠʜ ʬʘʢʪʦʨʦʚ ʛʣʦʙʘʣʴʥʦʛʦ ʫʨʦʚʥʷ. ʈʝʟʫʣʴʪʘʪʦʤ ʨʝʘʣʠʟʘʮʠʠ ʫʢʘʟʘʥʥʦʡ 

ʤʝʪʦʜʠʢʠ ʷʚʠʣʦʩʴ ʧʨʠʚʝʜʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʧʦʣʠʪʠʯʝʩʢʠʭ, ʩʦʮʠʘʣʴʥʳʭ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ, ʚʦʝʥʥʳʭ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ, ʧʨʠʨʦʜʥʳʭ ʠ ʧʨʘʚʦʚʳʭ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʠʩʪʦʯʥʠʢʦʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʢʘʢ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʝ, ʚ ʩʦʧʦʩʪʘʚʠʤʳʡ ʚʠʜ, 

ʧʨʝʜʧʦʣʘʛʘʶʱʠʡ ʧʝʨʝʩʯʝʪ ʬʘʢʪʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ ʫʢʘʟʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʩʦʦʪʥʦʰʝʥʠʷ ʩ ʠʭ ʩʨʝʜʥʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʠ ʠʭ ʠʟʤʝʨʝʥʠʝ ʚ ʜʦʣʷʭ, ʚʘʨʴʠʨʫʶʱʠʭʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0 ʜʦ 6,5. ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʜʣʷ 

ʨʘʩʯʝʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʠʟ ʦʬʠʮʠʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʣʠʪʝʨʘʪʫʨʳ [1-26]. 

2) ɺʳʷʚʣʝʥʠʝ ʥʘʣʠʯʠʷ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʦʚ ʜʨʫʛ ʥʘ ʜʨʫʛʘ (ʨʠʩ. 2). ʈʝʟʫʣʴʪʘʪʳ ʚʳʧʦʣʥʝʥʠʷ ʵʪʦʛʦ ʰʘʛʘ ʥʘ 

ʧʫʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ ʚʣʠʷʥʠʷ ʛʣʦʙʘʣʴʥʦʡ ʩʨʝʜʳ ʥʘ ʥʘʨʦʜʥʦʝ ʭʦʟʷʡʩʪʚʦ ʧʦʟʚʦʣʠʣʠ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ: 

ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʬʘʢʪʦʨʥʳʝ ʵʣʝʤʝʥʪʳ ʛʣʦʙʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʠ 

ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʜʨʫʛ ʥʘ ʜʨʫʛʘ. ʈʠʩʫʥʦʢ ʜʝʤʦʥʩʪʨʠʨʫʝʪ: ʚʟʘʠʤʦʩʚʷʟʴ ʵʣʝʤʝʥʪʦʚ ʬʘʢʪʦʨʦʚ ʜʦʢʘʟʳʚʘʝʪʩʷ 

ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʝʤ, ʙʣʠʟʢʠʤ ʜʨʫʛ ʢ ʜʨʫʛʫ; ʚʟʘʠʤʦʚʣʠʷʥʠʝ ï ʥʘʣʦʞʝʥʠʝʤ ʜʨʫʛ ʥʘ ʜʨʫʛʘ.  
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ʈʠʩʫʥʦʢ 2 ï ɺʟʘʠʤʦʩʚʷʟʴ ʠ ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʴ ʵʣʝʤʝʥʪʦʚ ʬʘʢʪʦʨʦʚ ʛʣʦʙʘʣʴʥʦʛʦ ʫʨʦʚʥʷ (ʟʥʘʯʝʥʠʷ 

ʵʣʝʤʝʥʪʦʚ ʬʘʢʪʦʨʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʩʦʧʦʩʪʘʚʠʤʳʡ ʚʠʜ), ʜʦʣʠ 

 

3) ʈʘʩʯʝʪ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʛʣʦʙʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʩ ʫʯʝʪʦʤ ʚʟʘʠʤʦʩʚʷʟʠ ʠ ʚʟʘʠʤʦʚʣʠʷʥʠʷ ʝʛʦ 

ʬʘʢʪʦʨʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʊʘʢʦʡ ʨʘʩʯʝʪ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ʛʣʦʙʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʚ ʢʘʯʝʩʪʚʝ ʩʬʝʨʳ ʠʣʠ 

ʰʘʨʘ. ʈʘʜʠʫʩʦʤ ʧʨʠ ʨʘʩʯʝʪʘʭ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʤʥʦʛʦʤʝʨʥʦʝ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʬʘʢʪʦʨʥʳʭ ʵʣʝʤʝʥʪʦʚ. ɺ ʩʚʷʟʠ 

ʩ ʪʝʤ, ʯʪʦ ʚʳʙʨʘʥʥʳʡ ʥʘʤʠ ʧʝʨʠʦʜ ʩʦʩʪʘʚʣʷʝʪ 25 ʣʝʪ, ʥʝʦʙʭʦʜʠʤʦ ʩʜʝʣʘʪʴ ʨʘʩʯʝʪ 25 ʟʥʘʯʝʥʠʡ ʦʙʲʝʤʦʚ 

ʛʣʦʙʘʣʴʥʦʛʦ ʫʨʦʚʥʷ. ʕʪʦ ʪʦʪ ʧʝʨʠʦʜ, ʟʘ ʢʦʪʦʨʳʡ ʤʠʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ ʧʨʦʰʣʘ ʚʩʝ ʩʪʘʜʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʮʠʢʣʘ. ʈʘʩʩʯʠʪʘʥʥʳʝ ʦʙʲʝʤʳ ʫʯʠʪʳʚʘʶʪ ʚʟʘʠʤʦʩʚʷʟʴ ʠ ʚʟʘʠʤʦʚʣʠʷʥʠʝ ʬʘʢʪʦʨʥʳʭ ʵʣʝʤʝʥʪʦʚ.  

ʊʘʙʣʠʮʘ 1 

ʀʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʛʣʦʙʘʣʴʥʦʛʦ ʫʨʦʚʥʷ 

ɻʦʜʳ 
ʉʫʤʤʘ ʬʘʢʪʦʨʥʳʭ 

ʵʣʝʤʝʥʪʦʚ, ʜʦʣʠ 

ʄʥʦʛʦʤʝʨʥʘʷ ʩʨʝʜʥʷʷ 

ʬʘʢʪʦʨʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʜʦʣʠ 

ʀʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 

(ʢʦʵʬʬʠʮʠʝʥʪ) ʛʣʦʙʘʣʴʥʦʛʦ ʫʨʦʚʥʷ 

1991 59,618 0,710 1,497 

1992 60,064 0,715 1,531 

1993 62,372 0,743 1,714 

1994 66,421 0,791 2,070 

1995 66,268 0,789 2,056 

1996 66,105 0,787 2,041 

1997 65,506 0,780 1,986 

1998 66,327 0,790 2,061 

1999 70,600 0,840 2,486 

2000 77,062 0,917 3,233 

2001 72,792 0,867 2,725 

2002 71,856 0,855 2,621 

2003 73,905 0,880 2,851 

2004 78,093 0,930 3,364 

2005 82,279 0,980 3,935 

2006 88,364 1,052 4,874 

2007 96,800 1,152 6,407 

2008 98,563 1,173 6,764 

2009 93,354 1,111 5,747 

2010 102,214 1,217 7,543 

2011 107,511 1,280 8,778 

2012 113,301 1,349 10,274 

2013 113,804 1,355 10,411 

2014 120,857 1,439 12,469 

2015 125,963 1,500 14,118 



ʄɽɾɼʋʅɸʈʆɼʅʓʁ ʅɸʋʏʅʓʁ ɾʋʈʅɸʃ çʀʅʅʆɺɸʎʀʆʅʅɸʗ ʅɸʋʂɸè ˉ9/2016 ISSN 2410-6070 

 
177 

 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʥʘʯʝʥʠʷ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʛʣʦʙʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʟʘ 25 ʣʝʪ. ʊʘʙʣʠʮʘ 

ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ ʦ ʪʦʤ, ʯʪʦ ʟʘ ʧʦʩʣʝʜʥʠʝ 25 ʣʝʪ ʦʙʲʝʤ ʛʣʦʙʘʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʫʚʝʣʠʯʠʣʩʷ 

ʙʦʣʝʝ ʯʝʤ ʚ 9 ʨʘʟ, ʵʪʦ ʜʦʢʘʟʳʚʘʝʪ ʠ ʫʚʝʣʠʯʝʥʠʝ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ. ɼʠʥʘʤʠʢʘ ʛʣʦʙʘʣʴʥʦʛʦ 

ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 3.  

 
ʈʠʩʫʥʦʢ 3 ï ɼʠʥʘʤʠʢʘ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʛʣʦʙʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʩ 1991 ʧʦ 2015 ʛʛ. 

 

ʈʠʩʫʥʦʢ 3 ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʛʣʦʙʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʠʤʝʝʪ 

ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʡ ʪʨʝʥʜ. ʇʨʦʮʝʩʩʳ ʛʣʦʙʘʣʠʟʘʮʠʠ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʚ ʤʘʩʰʪʘʙʘʭ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ 

ʧʨʦʛʨʝʩʩʠʠ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʤʘʪʝʨʠʘʣ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ. ɺʦ-ʧʝʨʚʳʭ, 

ʘʚʪʦʨʩʢʘʷ ʤʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʛʣʦʙʘʣʴʥʦʛʦ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʧʨʝʜʧʦʣʘʛʘʝʪ ʫʯʝʪ 

ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ ʩ ʨʘʟʥʳʤʠ ʝʜʠʥʠʮʘʤʠ ʠʟʤʝʨʝʥʠʷ, ʦʥʘ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪ ʠʭ ʢʦʣʠʯʝʩʪʚʝʥʥʦ. ɺʦ-ʚʪʦʨʳʭ, 

ʚʦ ʤʥʦʛʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʡ ʘʚʪʦʨʩʢʦʡ ʤʝʪʦʜʠʢʠ ʟʘʚʠʩʠʪ ʦʪ ʥʘʣʠʯʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʜʦʩʪʫʧ ʢ 

ʢʦʪʦʨʳʤ ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘʪʠʯʥʳʤ. ɺ-ʪʨʝʪʴʠʭ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʠʢʠ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʨʝʟʫʣʴʪʘʪ ʚ 

ʚʠʜʝ ʝʜʠʥʦʛʦ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʛʣʦʙʘʣʴʥʦʛʦ ʫʨʦʚʥʷ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʣʫ ʜʘʚʣʝʥʠʷ 

ʩʬʝʨʳ (ʚ ʢʘʯʝʩʪʚʝ ʝʝ ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʣʦʙʘʣʴʥʘʷ ʩʨʝʜʘ) ʥʘ ʦʪʜʝʣʴʥʳʝ ʛʦʩʫʜʘʨʩʪʚʘ, ʨʝʛʠʦʥʳ ʠ ʦʪʨʘʩʣʠ. ɺ-

ʯʝʪʚʝʨʪʳʭ, ʘʥʘʣʠʟ ʝʝ ʜʠʥʘʤʠʢʠ ʠ ʪʝʥʜʝʥʮʠʡ ʠʟʤʝʥʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʩʢʘʟʘʪʴ ʦ ʪʦʤ, ʥʘʩʢʦʣʴʢʦ ʩʠʣʴʥʦ ʦʥʘ 

ʨʘʟʚʠʚʘʝʪʩʷ. ʉʦʛʣʘʩʥʦ ʥʘʰʠʤ ʨʘʩʯʝʪʘʤ, ʟʘ ʧʦʩʣʝʜʥʠʝ 25 ʣʝʪ ʦʥʘ ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʨʦʩʣʘ, ʠ ʵʪʦʪ ʨʦʩʪ ʷʚʣʷʝʪʩʷ 

ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʤ. ɺ-ʧʷʪʳʭ, ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʛʣʦʙʘʣʴʥʦʛʦ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʩ ʮʝʣʴʶ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʝʛʦ ʫʨʦʚʥʝʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʪʜʝʣʴʥʳʭ ʛʦʩʫʜʘʨʩʪʚ, ʨʝʛʠʦʥʦʚ ʠ 

ʦʪʨʘʩʣʝʡ. 
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ʃ.ʀ. ʊʝʥʴʢʦʚʩʢʘʷ 

ʢ.ʵ.ʥ., ʜʦʮʝʥʪ 

ʇʝʨʤʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ 

ʛ. ʇʝʨʤʴ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ɸɺʊʆʈʉʂɸʗ ʄɽʊʆɼʀʂɸ ʆʇʈɽɼɽʃɽʅʀʗ ɿʅɸʏɽʅʀʁ ʀʅʊɽɻʈɸʃʔʅʓʍ ʇʆʂɸɿɸʊɽʃɽʁ 

ʌɸʂʊʆʈʅʓʍ ʕʃɽʄɽʅʊʆɺ ɺʅɽʐʅɽʁ ʉʈɽɼʓ ʈɽɻʀʆʅɸʃʔʅʆɻʆ ʋʈʆɺʅʗ  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʘʚʪʦʨʩʢʘʷ ʤʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ʠʥʪʝʛʨʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʬʘʢʪʦʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʠ 

ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʟʥʘʯʝʥʠʷ ʠʥʪʝʛʨʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʬʘʢʪʦʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʢʨʫʧʥʳʭ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʘʡʦʥʦʚ ʈʦʩʩʠʠ ʩ ʮʝʣʴʶ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʪʝʧʝʥʠ ʠʭ ʚʣʠʷʥʠʷ ʥʘ ʢʦʤʧʦʥʝʥʪʥʦ-

ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ ʩʫʙʲʝʢʪʦʚ ʬʝʜʝʨʘʮʠʠ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʜʘʥʥʳʝ ʨʘʡʦʥʳ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ɺʥʝʰʥʷʷ ʩʨʝʜʘ, ʨʝʛʠʦʥʘʣʴʥʳʡ ʫʨʦʚʝʥʴ, ʪʝʥʜʝʥʮʠʠ ʠʟʤʝʥʝʥʠʷ.  
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ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ ʧʦ ʩʚʦʝʡ ʪʝʨʨʠʪʦʨʠʠ ʷʚʣʷʝʪʩʷ ʩʘʤʦʡ ʙʦʣʴʰʦʡ ʩʪʨʘʥʦʡ ʚ ʤʠʨʝ. ʆʥʘ ʠʤʝʝʪ 

ʠʝʨʘʨʭʠʯʝʩʢʠ-ʩʦʧʦʜʯʠʥʝʥʥʦʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʝ ʜʝʣʝʥʠʝ. ɼʣʷ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʡ ʚʥʝʰʥʝʡ 

ʩʨʝʜʳ ʥʘ ʵʢʦʥʦʤʠʢʫ ʝʝ ʪʝʨʨʠʪʦʨʠʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʝʝ ʜʝʣʝʥʠʝ ʥʘ ʚʥʝʰʥʶʶ ʩʨʝʜʫ ʢʨʫʧʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʨʘʡʦʥʦʚ, ʦʙʨʘʟʦʚʘʥʥʳʭ ʧʦ ʢʨʠʪʝʨʠʶ ʩʭʦʞʝʩʪʠ ʢʦʤʧʦʥʝʥʪʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ 

ʠʟ ʦʜʠʥʘʢʦʚʳʭ ʧʨʠʨʦʜʥʳʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʩʦʮʠʘʣʴʥʳʭ, ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ 

ʫʩʣʦʚʠʡ. ʋʢʨʫʧʥʝʥʠʝ ʩʭʦʞʠʭ ʧʦ ʢʦʤʧʦʥʝʥʪʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʧʨʠʟʥʘʢʘʤ ʪʝʨʨʠʪʦʨʠʡ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʩ ʮʝʣʴʶ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠʤʠ ʷʚʣʷʝʪʩʷ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʥʜʝʥʮʠʝʡ ʚ ʨʝʛʠʦʥʘʣʴʥʦʡ 

ʵʢʦʥʦʤʠʢʝ [2, ʩ. 188; 3, ʩ. 65]. ɺ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʥʘʩ ʠʥʪʝʨʝʩʫʶʪ ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʚʪʦʨʩʢʦʡ 

ʤʝʪʦʜʠʢʠ ʚ ʚʠʜʝ ʨʘʩʯʝʪʦʚ ʠʥʪʝʛʨʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʩ ʮʝʣʴʶ ʠʭ 

ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʦʠʩʢʝ ʢʦʨʨʝʣʷʮʠʦʥʥʦ-ʨʝʛʨʝʩʩʠʦʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʩ ʦʪʨʘʩʣʴʶ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʧʦʩʢʦʣʴʢʫ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʦʣʞʥʘ ʦʙʣʘʜʘʪʴ ʩʚʦʡʩʪʚʦʤ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʜʦʩʪʠʛʘʝʤʦʡ ʟʘ ʩʯʝʪ 

ʩʦʟʜʘʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ [1, ʩ. 47; 4, ʩ. 47]. 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʘʚʪʦʨʦʤ ʤʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ʠʥʪʝʛʨʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʬʘʢʪʦʨʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʵʪʘʧʦʚ. 

1. ʇʨʠʚʝʜʝʥʠʝ ʚ ʩʦʧʦʩʪʘʚʠʤʳʡ ʚʠʜ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʤʥʦʛʦʤʝʨʥʳʭ ʩʨʝʜʥʠʭ ʬʘʢʪʦʨʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʢʨʫʧʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʘʡʦʥʦʚ ʈʦʩʩʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʠʞʝ ʬʦʨʤʫʣʝ. ʄʥʦʛʦʤʝʨʥʘʷ 

ʩʨʝʜʥʷʷ ʜʣʷ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ: 

 (1) 

ʛʜʝ  ï ʤʥʦʛʦʤʝʨʥʘʷ ʩʨʝʜʥʷʷ ʜʣʷ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʎʝʥʪʨʘʣʴʥʦʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʜʣʷ  ʧʝʨʠʦʜʘ;  ï ʛʦʜ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʝʨʠʦʜʘ;  - ʚʘʣʦʚʦʡ ʨʝʛʠʦʥʘʣʴʥʳʡ 

ʧʨʦʜʫʢʪ ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʜʣʷ , ʤʣʥ. ʨʫʙʣʝʡ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

ʚʘʣʦʚʦʛʦ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʧʨʦʜʫʢʪʘ ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-

2015 ʛʦʜʳ), ʤʣʥ. ʨʫʙʣʝʡ;  - ʠʥʚʝʩʪʠʮʠʠ ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ ʟʘ ʩʯʝʪ ʚʩʝʭ ʠʩʪʦʯʥʠʢʦʚ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ 

ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʜʣʷ , ʤʣʥ. ʨʫʙʣʝʡ;  ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʠʥʚʝʩʪʠʮʠʡ ʚ 

ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ ʟʘ ʩʯʝʪ ʚʩʝʭ ʠʩʪʦʯʥʠʢʦʚ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʟʘ 

ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʤʣʥ. ʨʫʙʣʝʡ;  - ʠʥʚʝʩʪʠʮʠʠ ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ ʤʘʣʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʜʣʷ , ʤʣʥ. ʨʫʙʣʝʡ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

ʠʥʚʝʩʪʠʮʠʡ ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ ʤʘʣʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ 

ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʤʣʥ. ʨʫʙʣʝʡ;  - ʢʦʣʠʯʝʩʪʚʦ ʤʘʣʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʥʘ ʢʦʥʝʮ ʛʦʜʘ 

ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʜʣʷ , ʝʜʠʥʠʮ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʤʘʣʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʥʘ ʢʦʥʝʮ ʛʦʜʘ ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 

ʛʦʜʳ), ʝʜʠʥʠʮ; - ʦʙʦʨʦʪ ʤʘʣʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ, ʚʩʝʛʦ, ʜʣʷ 
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, ʪʳʩ. ʨʫʙʣʝʡ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʦʙʦʨʦʪʘ ʤʘʣʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʘʡʦʥʘ, ʚʩʝʛʦ, ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʪʳʩ. ʨʫʙʣʝʡ;  ï ʩʨʝʜʥʝʩʧʠʩʦʯʥʘʷ 

ʯʠʩʣʝʥʥʦʩʪʴ ʨʘʙʦʪʥʠʢʦʚ ʤʘʣʳʭ ʧʨʝʜʧʨʠʷʪʠʡ (ʙʝʟ ʚʥʝʰʥʠʭ ʩʦʚʤʝʩʪʠʪʝʣʝʡ), ʚʩʝʛʦ, ʎʝʥʪʨʘʣʴʥʦʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʜʣʷ , ʯʝʣʦʚʝʢ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʩʨʝʜʥʝʩʧʠʩʦʯʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ 

ʨʘʙʦʪʥʠʢʦʚ ʤʘʣʳʭ ʧʨʝʜʧʨʠʷʪʠʡ (ʙʝʟ ʚʥʝʰʥʠʭ ʩʦʚʤʝʩʪʠʪʝʣʝʡ), ʚʩʝʛʦ, ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ 

ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʯʝʣʦʚʝʢ;  - ʬʦʥʜ ʥʘʯʠʩʣʝʥʥʦʡ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ 

ʨʘʙʦʪʥʠʢʦʚ ʤʘʣʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʚʩʝʛʦ, ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʜʣʷ , ʪʳʩ. ʨʫʙʣʝʡ; 

 - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʬʦʥʜʘ ʥʘʯʠʩʣʝʥʥʦʡ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʨʘʙʦʪʥʠʢʦʚ ʤʘʣʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʚʩʝʛʦ, 

ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʪʳʩ. ʨʫʙʣʝʡ;  - 

ʫʜʝʣʴʥʳʡ ʚʝʩ ʧʨʠʙʳʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʦʙʱʝʤ ʯʠʩʣʝ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ 

ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʜʣʷ , %;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ 

ʧʨʠʙʳʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʦʙʱʝʤ ʯʠʩʣʝ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ ʎʝʥʪʨʘʣʴʥʦʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), %;  - ʚʳʧʣʘʯʝʥʥʳʝ 

ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʧʨʦʮʝʥʪʳ ʧʦ ʢʨʝʜʠʪʘʤ ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʜʣʷ , ʪʳʩ. ʨʫʙʣʝʡ; 

 - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʚʳʧʣʘʯʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʧʨʦʮʝʥʪʦʚ ʧʦ ʢʨʝʜʠʪʘʤ ʎʝʥʪʨʘʣʴʥʦʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʪʳʩ. ʨʫʙʣʝʡ;  - ʨʝʘʣʴʥʘʷ 

ʩʨʝʜʥʝʤʝʩʷʯʥʘʷ ʥʘʯʠʩʣʝʥʥʘʷ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʜʣʷ , %; 

 - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʨʝʘʣʴʥʦʡ ʩʨʝʜʥʝʤʝʩʷʯʥʦʡ ʥʘʯʠʩʣʝʥʥʦʡ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʎʝʥʪʨʘʣʴʥʦʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), %;  - ʠʥʜʝʢʩ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ 

ʮʝʥ ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʜʣʷ , %;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʮʝʥ ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), %; 

 - ʫʨʦʚʝʥʴ ʟʘʥʷʪʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʜʣʷ , %;  - 

ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʫʨʦʚʥʷ ʟʘʥʷʪʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ 

ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), %;  - ʯʠʩʣʝʥʥʦʩʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠ ʘʢʪʠʚʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʎʝʥʪʨʘʣʴʥʦʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʜʣʷ , ʪʳʩ. ʯʝʣʦʚʝʢ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʘʢʪʠʚʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʪʳʩ. 

ʯʝʣʦʚʝʢ;  - ʫʨʦʚʝʥʴ ʙʝʟʨʘʙʦʪʠʮʳ ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʜʣʷ , %;  - 

ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʫʨʦʚʥʷ ʙʝʟʨʘʙʦʪʠʮʳ ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k 

(1991-2015 ʛʦʜʳ), %;  - ʫʜʝʣʴʥʳʡ ʚʝʩ ʦʧʪʦʚʦʡ ʠ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʠ ʠ ʨʝʤʦʥʪʘ ʧʨʝʜʤʝʪʦʚ ʣʠʯʥʦʛʦ 

ʧʦʣʴʟʦʚʘʥʠʷ ʚ ʚʘʣʦʚʦʤ ʨʝʛʠʦʥʘʣʴʥʦʤ ʧʨʦʜʫʢʪʝ ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʜʣʷ , %; 

 - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ ʦʧʪʦʚʦʡ ʠ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʠ ʠ ʨʝʤʦʥʪʘ ʧʨʝʜʤʝʪʦʚ ʣʠʯʥʦʛʦ 

ʧʦʣʴʟʦʚʘʥʠʷ ʚ ʚʘʣʦʚʦʤ ʨʝʛʠʦʥʘʣʴʥʦʤ ʧʨʦʜʫʢʪʝ ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ 

ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), %;  - ʫʜʝʣʴʥʳʡ ʚʝʩ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʚ ʚʘʣʦʚʦʤ 

ʨʝʛʠʦʥʘʣʴʥʦʤ ʧʨʦʜʫʢʪʝ ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʜʣʷ , %;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʚ ʚʘʣʦʚʦʤ ʨʝʛʠʦʥʘʣʴʥʦʤ ʧʨʦʜʫʢʪʝ ʎʝʥʪʨʘʣʴʥʦʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), %;  - ʫʜʝʣʴʥʳʡ ʚʝʩ 

ʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʦʠʟʚʦʜʩʪʚ ʚ ʚʘʣʦʚʦʤ ʨʝʛʠʦʥʘʣʴʥʦʤ ʧʨʦʜʫʢʪʝ ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʜʣʷ 

, %;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ ʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʦʠʟʚʦʜʩʪʚ ʚ ʚʘʣʦʚʦʤ 

ʨʝʛʠʦʥʘʣʴʥʦʤ ʧʨʦʜʫʢʪʝ ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), 

%;  - ʫʜʝʣʴʥʳʡ ʚʝʩ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʦʭʦʪʳ ʠ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʚʘʣʦʚʦʤ ʨʝʛʠʦʥʘʣʴʥʦʤ 

ʧʨʦʜʫʢʪʝ ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʜʣʷ , %;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʦʭʦʪʳ ʠ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʚʘʣʦʚʦʤ ʨʝʛʠʦʥʘʣʴʥʦʤ ʧʨʦʜʫʢʪʝ ʎʝʥʪʨʘʣʴʥʦʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), %;  - ʫʜʝʣʴʥʳʡ ʚʝʩ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ ʚʘʣʦʚʦʤ ʨʝʛʠʦʥʘʣʴʥʦʤ ʧʨʦʜʫʢʪʝ ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʜʣʷ , %; 

 - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ ʚʘʣʦʚʦʤ ʨʝʛʠʦʥʘʣʴʥʦʤ ʧʨʦʜʫʢʪʝ ʎʝʥʪʨʘʣʴʥʦʛʦ 
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ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), %;  - ʨʘʩʭʦʜʦʚʘʥʠʝ ʩʨʝʜʩʪʚ 

ʩʫʙʲʝʢʪʦʚ ʈʌ ʠ ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʥʘ ʩʦʮʠʘʣʴʥʫʶ ʧʦʜʜʝʨʞʢʫ ʦʪʜʝʣʴʥʳʭ ʢʘʪʝʛʦʨʠʡ ʛʨʘʞʜʘʥ 

ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʜʣʷ , ʪʳʩ. ʨʫʙʣʝʡ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʨʘʩʭʦʜʦʚʘʥʠʷ 

ʩʨʝʜʩʪʚ ʩʫʙʲʝʢʪʦʚ ʈʌ ʠ ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʥʘ ʩʦʮʠʘʣʴʥʫʶ ʧʦʜʜʝʨʞʢʫ ʦʪʜʝʣʴʥʳʭ ʢʘʪʝʛʦʨʠʡ 

ʛʨʘʞʜʘʥ ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʪʳʩ. ʨʫʙʣʝʡ; 

 - ʨʘʩʭʦʜʦʚʘʥʠʝ ʩʨʝʜʩʪʚ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʦʛʦ ʙʶʜʞʝʪʘ ʩʫʙʲʝʢʪʦʚ ʈʌ ʥʘ ʩʦʮʠʘʣʴʥʫʶ ʧʦʜʜʝʨʞʢʫ, 

ʚʩʝʛʦ, ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʜʣʷ , ʪʳʩ. ʨʫʙʣʝʡ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

ʨʘʩʭʦʜʦʚʘʥʠʷ ʩʨʝʜʩʪʚ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʦʛʦ ʙʶʜʞʝʪʘ ʩʫʙʲʝʢʪʦʚ ʈʌ ʥʘ ʩʦʮʠʘʣʴʥʫʶ ʧʦʜʜʝʨʞʢʫ, ʚʩʝʛʦ, 

ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʪʳʩ. ʨʫʙʣʝʡ;  - 

ʯʠʩʣʝʥʥʦʩʪʴ ʧʦʩʪʦʷʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ʩʨʝʜʥʝʤ ʟʘ ʛʦʜ ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʜʣʷ , 

ʯʝʣʦʚʝʢ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʩʪʦʷʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ʩʨʝʜʥʝʤ ʟʘ ʛʦʜ ʎʝʥʪʨʘʣʴʥʦʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʯʝʣʦʚʝʢ;  - ʜʝʥʝʞʥʳʝ ʜʦʭʦʜʳ ʚ 

ʨʘʩʯʝʪʝ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʜʣʷ , ʨʫʙʣʝʡ;  - ʩʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ ʜʝʥʝʞʥʳʭ ʜʦʭʦʜʦʚ ʚ ʨʘʩʯʝʪʝ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʟʘ 

ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʨʫʙʣʝʡ;  - ʯʠʩʣʝʥʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

(ʤʫʥʠʮʠʧʘʣʴʥʳʭ) ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʜʣʷ , ʪʳʩ. 

ʯʝʣʦʚʝʢ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ (ʤʫʥʠʮʠʧʘʣʴʥʳʭ) ʚʳʩʰʠʭ 

ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʪʳʩ. 

ʯʝʣʦʚʝʢ;  - ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʥʘ 1 ʚʨʘʯʘ ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʜʣʷ , 

ʯʝʣʦʚʝʢ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʥʘ 1 ʚʨʘʯʘ ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʘʡʦʥʘ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʯʝʣʦʚʝʢ;  - ʯʠʩʣʦ ʩʘʤʦʫʙʠʡʩʪʚ ʥʘ 100 ʪʳʩʷʯ 

ʛʦʨʦʜʩʢʦʛʦ ʠ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʜʣʷ , ʝʜʠʥʠʮ;  - 

ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʯʠʩʣʘ ʩʘʤʦʫʙʠʡʩʪʚ ʥʘ 100 ʪʳʩʷʯ ʛʦʨʦʜʩʢʦʛʦ ʠ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʎʝʥʪʨʘʣʴʥʦʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʝʜʠʥʠʮ;  - ʯʠʩʣʝʥʥʦʩʪʴ 

ʯʠʪʘʪʝʣʝʡ ʚ ʦʙʱʝʜʦʩʪʫʧʥʳʭ (ʧʫʙʣʠʯʥʳʭ) ʙʠʙʣʠʦʪʝʢʘʭ ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʜʣʷ , 

ʪʳʩ. ʯʝʣʦʚʝʢ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʯʠʪʘʪʝʣʝʡ ʚ ʦʙʱʝʜʦʩʪʫʧʥʳʭ (ʧʫʙʣʠʯʥʳʭ) 

ʙʠʙʣʠʦʪʝʢʘʭ ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʪʳʩ. 

ʯʝʣʦʚʝʢ;  - ʯʠʩʣʝʥʥʦʩʪʴ ʟʨʠʪʝʣʝʡ ʪʝʘʪʨʦʚ ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʜʣʷ , ʪʳʩ. 

ʯʝʣʦʚʝʢ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʟʨʠʪʝʣʝʡ ʪʝʘʪʨʦʚ ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ 

ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʪʳʩ. ʯʝʣʦʚʝʢ;  - ʯʠʩʣʝʥʥʦʩʪʴ ʣʶʜʝʡ, ʧʦʩʝʱʘʶʱʠʭ 

ʤʫʟʝʠ, ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʜʣʷ , ʪʳʩ. ʯʝʣʦʚʝʢ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

ʯʠʩʣʝʥʥʦʩʪʠ ʣʶʜʝʡ, ʧʦʩʝʱʘʶʱʠʭ ʤʫʟʝʠ, ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k 

(1991-2015 ʛʦʜʳ), ʪʳʩ. ʯʝʣʦʚʝʢ;  - ʜʦʣʷ ʛʦʨʦʜʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʥʘ 1 

ʷʥʚʘʨʷ ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʜʣʷ , %;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʜʦʣʠ ʛʦʨʦʜʩʢʦʛʦ 

ʥʘʩʝʣʝʥʠʷ ʚ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʥʘ 1 ʷʥʚʘʨʷ ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʟʘ 

ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), %;  - ʠʩʧʦʣʴʟʦʚʘʥʦ ʠʟʦʙʨʝʪʝʥʠʡ, ʥʘ ʢʦʪʦʨʳʝ ʚʳʜʘʥʳ 

ʧʘʪʝʥʪʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʜʣʷ , ʝʜʠʥʠʮ;  - 

ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʟʦʙʨʝʪʝʥʠʡ, ʥʘ ʢʦʪʦʨʳʝ ʚʳʜʘʥʳ ʧʘʪʝʥʪʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, 

ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʝʜʠʥʠʮ;  - 

ʠʩʧʦʣʴʟʦʚʘʥʦ ʧʦʣʝʟʥʳʭ ʤʦʜʝʣʝʡ, ʥʘ ʢʦʪʦʨʳʝ ʚʳʜʘʥʳ ʧʘʪʝʥʪʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʎʝʥʪʨʘʣʴʥʦʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʜʣʷ , ʝʜʠʥʠʮ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʧʦʣʝʟʥʳʭ 

ʤʦʜʝʣʝʡ, ʥʘ ʢʦʪʦʨʳʝ ʚʳʜʘʥʳ ʧʘʪʝʥʪʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʟʘ 

ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʝʜʠʥʠʮ;  - ʠʩʧʦʣʴʟʦʚʘʥʦ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʨʘʟʮʦʚ, ʥʘ 

ʢʦʪʦʨʳʝ ʚʳʜʘʥʳ ʧʘʪʝʥʪʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʜʣʷ , 

ʝʜʠʥʠʮ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʨʘʟʮʦʚ, ʥʘ ʢʦʪʦʨʳʝ ʚʳʜʘʥʳ ʧʘʪʝʥʪʳ 
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ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), 

ʝʜʠʥʠʮ;  - ʦʙʲʝʤ ʦʪʛʨʫʞʝʥʥʦʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʜʣʷ 

, ʪʳʩ. ʨʫʙʣʝʡ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʦʙʲʝʤʘ ʦʪʛʨʫʞʝʥʥʦʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʨʦʜʫʢʮʠʠ 

ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʪʳʩ. ʨʫʙʣʝʡ;  - 

ʦʙʲʝʤ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʦʚʘʨʦʚ, ʨʘʙʦʪ, ʫʩʣʫʛ ʦʨʛʘʥʠʟʘʮʠʡ, ʦʩʫʱʝʩʪʚʣʷʚʰʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠʥʥʦʚʘʮʠʠ, 

ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʜʣʷ , ʪʳʩ. ʨʫʙʣʝʡ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʦʙʲʝʤʘ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʦʚʘʨʦʚ, ʨʘʙʦʪ, ʫʩʣʫʛ ʦʨʛʘʥʠʟʘʮʠʡ, ʦʩʫʱʝʩʪʚʣʷʚʰʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠʥʥʦʚʘʮʠʠ, 

ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʪʳʩ. ʨʫʙʣʝʡ;  - 

ʩʨʝʜʥʝʤʝʩʷʯʥʘʷ ʥʦʤʠʥʘʣʴʥʘʷ ʥʘʯʠʩʣʝʥʥʘʷ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʨʘʙʦʪʥʠʢʦʚ ʦʨʛʘʥʠʟʘʮʠʡ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ 

ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʚ % ʢ ʩʨʝʜʥʝʤʝʩʷʯʥʦʡ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʝ ʚ ʮʝʣʦʤ ʧʦ ʩʫʙʲʝʢʪʘʤ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʜʣʷ ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

ʩʨʝʜʥʝʤʝʩʷʯʥʦʡ ʥʦʤʠʥʘʣʴʥʦʡ ʥʘʯʠʩʣʝʥʥʦʡ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʨʘʙʦʪʥʠʢʦʚ ʦʨʛʘʥʠʟʘʮʠʡ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ 

ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʚ % ʢ ʩʨʝʜʥʝʤʝʩʷʯʥʦʡ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʝ ʚ ʮʝʣʦʤ ʧʦ ʩʫʙʲʝʢʪʘʤ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ); 

 - ʟʘʪʨʘʪʳ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʘʡʦʥʘ ʜʣʷ , ʪʳʩ. ʨʫʙʣʝʡ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠ 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 

ʛʦʜʳ), ʪʳʩ. ʨʫʙʣʝʡ;  - ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʘʡʦʥʘ ʜʣʷ , ʝʜʠʥʠʮ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ 

ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʝʜʠʥʠʮ;  - 

ʚʥʫʪʨʝʥʥʠʝ ʟʘʪʨʘʪʳ ʥʘ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʜʣʷ 

, ʪʳʩ. ʨʫʙʣʝʡ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʟʘʪʨʘʪ ʥʘ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ 

ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʪʳʩ. ʨʫʙʣʝʡ;  - 

ʩʨʝʜʩʪʚʘ (ʠʩʢʠ) ʠ ʰʪʨʘʬʳ, ʚʟʳʩʢʘʥʥʳʝ ʚ ʚʦʟʤʝʱʝʥʠʝ ʫʱʝʨʙʘ, ʧʨʠʯʠʥʝʥʥʦʛʦ ʥʘʨʫʰʝʥʠʝʤ 

ʧʨʠʨʦʜʦʦʭʨʘʥʠʪʝʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʜʣʷ , ʪʳʩ. ʨʫʙʣʝʡ; 

 - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʩʨʝʜʩʪʚ (ʠʩʢʦʚ) ʠ ʰʪʨʘʬʦʚ, ʚʟʳʩʢʘʥʥʳʭ ʚ ʚʦʟʤʝʱʝʥʠʝ ʫʱʝʨʙʘ, ʧʨʠʯʠʥʝʥʥʦʛʦ 

ʥʘʨʫʰʝʥʠʝʤ ʧʨʠʨʦʜʦʦʭʨʘʥʠʪʝʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʟʘ 

ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʪʳʩ. ʨʫʙʣʝʡ;  - ʚʳʙʨʦʩʳ ʚ ʘʪʤʦʩʬʝʨʫ ʟʘʛʨʷʟʥʷʶʱʠʭ 

ʚʝʱʝʩʪʚ, ʦʪʭʦʜʷʱʠʭ ʦʪ ʩʪʘʮʠʦʥʘʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʜʣʷ , ʪʳʩ. 

ʪʦʥʥ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʚʳʙʨʦʩʦʚ ʚ ʘʪʤʦʩʬʝʨʫ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʦʪʭʦʜʷʱʠʭ ʦʪ 

ʩʪʘʮʠʦʥʘʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 

ʛʦʜʳ), ʪʳʩ. ʪʦʥʥ; - ʪʝʢʫʱʠʝ ʟʘʪʨʘʪʳ ʥʘ ʦʭʨʘʥʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚʩʝʛʦ, ʎʝʥʪʨʘʣʴʥʦʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʜʣʷ , ʪʳʩ. ʨʫʙʣʝʡ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʪʝʢʫʱʠʭ ʟʘʪʨʘʪ ʥʘ ʦʭʨʘʥʫ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚʩʝʛʦ, ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 

ʛʦʜʳ), ʪʳʩ. ʨʫʙʣʝʡ;  - ʢʦʣʠʯʝʩʪʚʦ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʩʪʫʧʣʝʥʠʡ, ʚʩʝʛʦ, ʎʝʥʪʨʘʣʴʥʦʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʜʣʷ , ʝʜʠʥʠʮ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʝʩʪʫʧʣʝʥʠʡ, ʚʩʝʛʦ, ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), 

ʝʜʠʥʠʮ;  - ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʟʘʢʨʝʧʣʝʥʥʳʭ ʦʭʦʪʥʠʯʴʠʭ ʫʛʦʜʠʡ ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʘʡʦʥʘ ʜʣʷ , ʪʳʩ. ʛʝʢʪʘʨʦʚ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʟʘʢʨʝʧʣʝʥʥʳʭ ʦʭʦʪʥʠʯʴʠʭ 

ʫʛʦʜʠʡ ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʪʳʩ. ʛʝʢʪʘʨʦʚ; 

 - ʟʘʱʠʪʘ ʣʝʩʦʚ ʦʪ ʚʨʝʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʭʠʤʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʘʡʦʥʘ ʜʣʷ , ʛʝʢʪʘʨʦʚ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʟʘʱʠʪʳ ʣʝʩʦʚ ʦʪ ʚʨʝʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ 

ʭʠʤʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), 

ʛʝʢʪʘʨʦʚ;  - ʟʘʙʦʨ ʚʦʜʳ ʠʟ ʚʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʜʣʷ , 

ʤʣʥ. ʤį;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʟʘʙʦʨʘ ʚʦʜʳ ʠʟ ʚʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 
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ʨʘʡʦʥʘ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʤʣʥ. ʤį;  - ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʧʨʘʚʦʥʘʨʫʰʝʥʠʷ 

ʚ ʩʬʝʨʝ ʵʢʦʥʦʤʠʢʠ: ʩʫʤʤʘ ʚʟʳʩʢʘʥʥʦʛʦ ʰʪʨʘʬʘ, ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʜʣʷ , ʪʳʩ. 

ʨʫʙʣʝʡ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ ʚ ʩʬʝʨʝ ʵʢʦʥʦʤʠʢʠ: ʩʫʤʤʘ 

ʚʟʳʩʢʘʥʥʦʛʦ ʰʪʨʘʬʘ, ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), 

ʪʳʩ. ʨʫʙʣʝʡ;  ï ʢʦʣʠʯʝʩʪʚʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʧʨʝʩʪʫʧʣʝʥʠʡ, ʚʩʝʛʦ, ʎʝʥʪʨʘʣʴʥʦʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʜʣʷ , ʝʜʠʥʠʮ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ 

ʧʨʝʩʪʫʧʣʝʥʠʡ, ʚʩʝʛʦ, ʎʝʥʪʨʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), 

ʝʜʠʥʠʮ. 

ʄʥʦʛʦʤʝʨʥʳʝ ʩʨʝʜʥʠʝ ʜʣʷ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʜʣʷ i ʧʝʨʠʦʜʘ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ 

ʘʥʘʣʦʛʠʯʥʦ ʧʫʥʢʪʫ 1 ʘʚʪʦʨʩʢʦʡ ʤʝʪʦʜʠʢʠ ʦʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ʠʥʪʝʛʨʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʬʘʢʪʦʨʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ: ʎʝʥʪʨʘʣʴʥʦ-ʏʝʨʥʦʟʝʤʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʘʡʦʥ - 

; ɺʦʣʛʦ-ɺʷʪʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʘʡʦʥ - ; ʉʝʚʝʨʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʘʡʦʥ - ; ʉʝʚʝʨʦ-

ɿʘʧʘʜʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʘʡʦʥ - ; ʇʦʚʦʣʞʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʘʡʦʥ - ; ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʠʡ 

ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʘʡʦʥ - ; ʋʨʘʣʴʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʘʡʦʥ - ; ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʠʡ 

ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʘʡʦʥ - ; ɺʦʩʪʦʯʥʦ-ʉʠʙʠʨʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʘʡʦʥ - ; ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ 

ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʘʡʦʥ - . 

2. ʇʦʩʪʨʦʝʥʠʝ ʪʦʯʝʯʥʦʡ ʜʠʘʛʨʘʤʤʳ, ʦʪʨʘʞʘʶʱʝʡ ʚʣʠʷʥʠʝ ʬʘʢʪʦʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʨʫʛ ʥʘ ʜʨʫʛʘ. ɺ 

ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʜʠʘʛʨʘʤʤʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʣʦʞʝʥʠʠ ʜʨʫʛ ʥʘ ʜʨʫʛʘ ʤʥʦʞʝʩʪʚʘ ʪʦʯʝʢ ʩʦʧʦʩʪʘʚʠʤʳʭ 

ʟʥʘʯʝʥʠʡ ʬʘʢʪʦʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ, ʤʦʞʥʦ ʩʫʜʠʪʴ ʦʙ ʠʭ ʚʟʘʠʤʥʦʤ ʚʣʠʷʥʠʠ ʠ 

ʜʦʧʦʣʥʝʥʠʠ ʜʨʫʛ ʜʨʫʛʘ. ʄʥʦʛʦʤʝʨʥʘʷ ʩʨʝʜʥʷʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʢʨʫʧʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ 

ʚʢʣʶʯʘʝʪ ʩʫʤʤʳ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʝʛʦ ʩʦʩʪʘʚ ʨʝʛʠʦʥʦʚ, ʝʝ ʤʦʞʥʦ ʩʯʠʪʘʪʴ 

ʨʘʜʠʫʩʦʤ ʦʢʨʫʞʥʦʩʪʠ, ʷʚʣʷʶʱʝʡʩʷ ʢʨʫʧʥʳʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʨʘʡʦʥʦʤ (ʨʠʩ. 1). 

 
ʛʜʝ           - ʬʘʢʪʦʨʥʳʡ ʵʣʝʤʝʥʪ (j) ʨʝʛʠʦʥʘ (r n) ʢʨʫʧʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ  (er) ʟʘ i ʛʦʜ  ;     -           

ʫʨʦʚʝʥʴ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʥʦʛʦ ʵʣʝʤʝʥʪʘ (j) ʨʝʛʠʦʥʘ (r n) ʢʨʫʧʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ (er)   

ʟʘ i ʛʦʜ ;                  - ʩʨʝʜʥʷʷ ʘʨʠʬʤʝʪʠʯʝʩʢʘʷ ʠʣʠ ʩʫʤʤʘ ʬʘʢʪʦʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʨʝʛʠʦʥʦʚ ʢʨʫʧʥʦʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ( ) ʟʘ i ʛʦʜ;  -               ʫʨʦʚʝʥʴ ʚʣʠʷʥʠʷ ʩʨʝʜʥʝʡ ʘʨʠʬʤʝʪʠʯʝʩʢʦʡ ʠʣʠ 

ʩʫʤʤʳ ʬʘʢʪʦʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʨʝʛʠʦʥʦʚ ʢʨʫʧʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ; ʩʨʝʜʥʠʝ ʘʨʠʬʤʝʪʠʯʝʩʢʠʝ ʠʣʠ 

ʩʫʤʤʳ ʬʘʢʪʦʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʨʝʛʠʦʥʦʚ ʢʨʫʧʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʨʘʩʯʝʪʦʚ 

ʤʥʦʛʦʤʝʨʥʳʭ ʩʨʝʜʥʠʭ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ. 

ʈʠʩʫʥʦʢ 1 ï ʈʝʛʠʦʥʘʣʴʥʘʷ ʚʥʝʰʥʷʷ ʩʨʝʜʘ 
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3. ʈʘʩʯʝʪʳ ʠʥʪʝʛʨʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʧʦ ʩʣʝʜʫʶʱʠʤ 

ʬʦʨʤʫʣʘʤ. 

3.1. ʎʝʥʪʨʘʣʴʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʘʡʦʥ: 

 ,       (2) 

ʛʜʝ  - ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʎʝʥʪʨʘʣʴʥʦʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʜʣʷ i ʛʦʜʘ;  - ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʢʦʥʩʪʘʥʪʘ, ʨʘʚʥʘʷ ʦʪʥʦʰʝʥʠʶ ʜʣʠʥʳ ʦʢʨʫʞʥʦʩʪʠ ʢ 

ʜʣʠʥʝ ʝʸ ʜʠʘʤʝʪʨʘ (å3,14);  - ʤʥʦʛʦʤʝʨʥʘʷ ʩʨʝʜʥʷʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʎʝʥʪʨʘʣʴʥʦʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʜʣʷ  ʛʦʜʘ (ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ k - 1991-2015 ʛʦʜʳ, 25 ʣʝʪ). 

3.2. ʎʝʥʪʨʘʣʴʥʦ-ʏʝʨʥʦʟʝʤʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʘʡʦʥ: 

 ,       (3) 

ʛʜʝ  - ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʎʝʥʪʨʘʣʴʥʦ-

ʏʝʨʥʦʟʝʤʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʜʣʷ i ʛʦʜʘ;  - ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʢʦʥʩʪʘʥʪʘ, ʨʘʚʥʘʷ ʦʪʥʦʰʝʥʠʶ ʜʣʠʥʳ 

ʦʢʨʫʞʥʦʩʪʠ ʢ ʜʣʠʥʝ ʝʸ ʜʠʘʤʝʪʨʘ (å3,14);  - ʤʥʦʛʦʤʝʨʥʘʷ ʩʨʝʜʥʷʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ 

ʎʝʥʪʨʘʣʴʥʦ-ʏʝʨʥʦʟʝʤʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʜʣʷ  ʛʦʜʘ (ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ k - 1991-2015 ʛʦʜʳ, 25 

ʣʝʪ). 

3.3. ɺʦʣʛʦ-ɺʷʪʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʘʡʦʥ: 

 ,       (4) 

ʛʜʝ  - ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ɺʦʣʛʦ-ɺʷʪʩʢʦʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʜʣʷ i ʛʦʜʘ;  - ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʢʦʥʩʪʘʥʪʘ, ʨʘʚʥʘʷ ʦʪʥʦʰʝʥʠʶ ʜʣʠʥʳ ʦʢʨʫʞʥʦʩʪʠ ʢ 

ʜʣʠʥʝ ʝʸ ʜʠʘʤʝʪʨʘ (å3,14);  - ʤʥʦʛʦʤʝʨʥʘʷ ʩʨʝʜʥʷʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ɺʦʣʛʦ-ɺʷʪʩʢʦʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʜʣʷ  ʛʦʜʘ (ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ k - 1991-2015 ʛʦʜʳ, 25 ʣʝʪ). 

3.4. ʉʝʚʝʨʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʘʡʦʥ: 

 ,       (5) 

ʛʜʝ  - ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʉʝʚʝʨʥʦʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʜʣʷ i ʛʦʜʘ;  - ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʢʦʥʩʪʘʥʪʘ, ʨʘʚʥʘʷ ʦʪʥʦʰʝʥʠʶ ʜʣʠʥʳ ʦʢʨʫʞʥʦʩʪʠ ʢ 

ʜʣʠʥʝ ʝʸ ʜʠʘʤʝʪʨʘ (å3,14);  - ʤʥʦʛʦʤʝʨʥʘʷ ʩʨʝʜʥʷʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʉʝʚʝʨʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʘʡʦʥʘ ʜʣʷ  ʛʦʜʘ (ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ k - 1991-2015 ʛʦʜʳ, 25 ʣʝʪ). 

3.5. ʉʝʚʝʨʦ-ɿʘʧʘʜʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʘʡʦʥ: 

 ,       (6) 

ʛʜʝ  - ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʜʣʷ i ʛʦʜʘ;  - ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʢʦʥʩʪʘʥʪʘ, ʨʘʚʥʘʷ ʦʪʥʦʰʝʥʠʶ ʜʣʠʥʳ ʦʢʨʫʞʥʦʩʪʠ ʢ 

ʜʣʠʥʝ ʝʸ ʜʠʘʤʝʪʨʘ (å3,14);  - ʤʥʦʛʦʤʝʨʥʘʷ ʩʨʝʜʥʷʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʉʝʚʝʨʥʦ-ɿʘʧʘʜʥʦʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʜʣʷ  ʛʦʜʘ (ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ k - 1991-2015 ʛʦʜʳ, 25 ʣʝʪ). 

3.6. ʇʦʚʦʣʞʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʘʡʦʥ: 

 ,       (7) 

ʛʜʝ  - ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʇʦʚʦʣʞʩʢʦʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʜʣʷ i ʛʦʜʘ;  - ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʢʦʥʩʪʘʥʪʘ, ʨʘʚʥʘʷ ʦʪʥʦʰʝʥʠʶ ʜʣʠʥʳ ʦʢʨʫʞʥʦʩʪʠ ʢ 

ʜʣʠʥʝ ʝʸ ʜʠʘʤʝʪʨʘ (å3,14);  - ʤʥʦʛʦʤʝʨʥʘʷ ʩʨʝʜʥʷʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʇʦʚʦʣʞʩʢʦʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʜʣʷ  ʛʦʜʘ (ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ k - 1991-2015 ʛʦʜʳ, 25 ʣʝʪ). 

3.7. ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʘʡʦʥ: 

 ,       (8) 

ʛʜʝ  - ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʉʝʚʝʨʦ- 
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ʂʘʚʢʘʟʩʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʜʣʷ i ʛʦʜʘ;  - ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʢʦʥʩʪʘʥʪʘ, ʨʘʚʥʘʷ ʦʪʥʦʰʝʥʠʶ ʜʣʠʥʳ 

ʦʢʨʫʞʥʦʩʪʠ ʢ ʜʣʠʥʝ ʝʸ ʜʠʘʤʝʪʨʘ (å3,14);  - ʤʥʦʛʦʤʝʨʥʘʷ ʩʨʝʜʥʷʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʉʝʚʝʨʦ-

ʂʘʚʢʘʟʩʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʜʣʷ  ʛʦʜʘ (ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ k - 1991-2015 ʛʦʜʳ, 25 ʣʝʪ). 

3.8. ʋʨʘʣʴʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʘʡʦʥ: 

 ,       (9) 

ʛʜʝ  - ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʋʨʘʣʴʩʢʦʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʜʣʷ i ʛʦʜʘ;  - ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʢʦʥʩʪʘʥʪʘ, ʨʘʚʥʘʷ ʦʪʥʦʰʝʥʠʶ ʜʣʠʥʳ ʦʢʨʫʞʥʦʩʪʠ ʢ 

ʜʣʠʥʝ ʝʸ ʜʠʘʤʝʪʨʘ (å3,14);  - ʤʥʦʛʦʤʝʨʥʘʷ ʩʨʝʜʥʷʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʋʨʘʣʴʩʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʘʡʦʥʘ ʜʣʷ  ʛʦʜʘ (ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ k - 1991-2015 ʛʦʜʳ, 25 ʣʝʪ). 

3.9. ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʘʡʦʥ: 

 ,       (10) 

ʛʜʝ  - ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ɿʘʧʘʜʥʦ-

ʉʠʙʠʨʩʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʜʣʷ i ʛʦʜʘ;  - ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʢʦʥʩʪʘʥʪʘ, ʨʘʚʥʘʷ ʦʪʥʦʰʝʥʠʶ ʜʣʠʥʳ 

ʦʢʨʫʞʥʦʩʪʠ ʢ ʜʣʠʥʝ ʝʸ ʜʠʘʤʝʪʨʘ (å3,14);  - ʤʥʦʛʦʤʝʨʥʘʷ ʩʨʝʜʥʷʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ɿʘʧʘʜʥʦ-

ʉʠʙʠʨʩʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʜʣʷ  ʛʦʜʘ (ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ k - 1991-2015 ʛʦʜʳ, 25 ʣʝʪ). 

3.10. ɺʦʩʪʦʯʥʦ-ʉʠʙʠʨʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʘʡʦʥ: 

 ,       (11) 

ʛʜʝ  - ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ɺʦʩʪʦʯʥʦ-

ʉʠʙʠʨʩʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʜʣʷ i ʛʦʜʘ;  - ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʢʦʥʩʪʘʥʪʘ, ʨʘʚʥʘʷ ʦʪʥʦʰʝʥʠʶ ʜʣʠʥʳ 

ʦʢʨʫʞʥʦʩʪʠ ʢ ʜʣʠʥʝ ʝʸ ʜʠʘʤʝʪʨʘ (å3,14);  - ʤʥʦʛʦʤʝʨʥʘʷ ʩʨʝʜʥʷʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ɺʦʩʪʦʯʥʦ-

ʉʠʙʠʨʩʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʜʣʷ  ʛʦʜʘ (ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ k - 1991-2015 ʛʦʜʳ, 25 ʣʝʪ). 

3.11. ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʘʡʦʥ: 

 ,       (12) 

ʛʜʝ  - ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʜʣʷ i ʛʦʜʘ;  - ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʢʦʥʩʪʘʥʪʘ, ʨʘʚʥʘʷ ʦʪʥʦʰʝʥʠʶ ʜʣʠʥʳ ʦʢʨʫʞʥʦʩʪʠ ʢ 

ʜʣʠʥʝ ʝʸ ʜʠʘʤʝʪʨʘ (å3,14);  - ʤʥʦʛʦʤʝʨʥʘʷ ʩʨʝʜʥʷʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʜʣʷ  ʛʦʜʘ (ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ k - 1991-2015 ʛʦʜʳ, 25 ʣʝʪ). 

ʅʘ ʦʩʥʦʚʝ ʧʦʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʜʠʥʘʤʠʢʘ ʠ ʪʝʥʜʝʥʮʠʷ ʠʥʪʝʛʨʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʢʨʫʧʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʘʡʦʥʦʚ ʈʦʩʩʠʠ ʟʘ 1991-2015 ʛʦʜʳ (ʧʝʨʠʦʜ ʧʨʦʭʦʞʜʝʥʠʷ 

ʵʢʦʥʦʤʠʢʦʡ ʚʩʝʭ ʵʪʘʧʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʮʠʢʣʘ) ʩ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʚʠʜʝ ʪʘʙʣʠʮ ʠ 

ʛʨʘʬʠʢʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʚʪʦʨʩʢʦʡ ʤʝʪʦʜʠʢʠ ʦʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ʠʥʪʝʛʨʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʬʘʢʪʦʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʧʦʢʘʟʘʥʳ ʥʠʞʝ. 

1) ʇʨʠʚʝʜʝʥʠʝ ʚ ʩʦʧʦʩʪʘʚʠʤʳʡ ʚʠʜ ʵʣʝʤʝʥʪʦʚ ʬʘʢʪʦʨʦʚ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʢʨʫʧʥʳʭ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʘʡʦʥʦʚ ʈʦʩʩʠʠ.  

ʊʘʙʣʠʮʘ 1  

ʉʫʤʤʘ ʨʝʛʠʦʥʘʣʴʥʳʭ ʬʘʢʪʦʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʨʫʧʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʘʡʦʥʦʚ, ʜʦʣʠ 
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1991 32,195 30,547 33,223 35,080 35,547 33,730 33,670 33,287 31,148 33,038 31,923 

1992 32,400 30,634 33,270 34,609 35,622 33,991 33,833 33,246 31,063 32,630 31,944 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1 

1993 32,020 30,419 32,899 34,357 35,182 33,612 33,307 32,974 30,918 32,339 31,379 

1994 32,119 30,478 33,039 33,523 34,940 33,358 34,051 33,284 31,418 32,461 30,831 

1995 32,131 30,181 33,298 34,896 34,387 34,062 34,873 33,477 31,358 32,337 32,065 

1996 31,866 31,172 32,986 34,782 34,273 33,944 33,542 33,667 32,112 32,660 30,752 

1997 32,204 31,695 32,548 35,587 34,163 34,290 32,769 33,814 32,130 32,861 31,636 

1998 32,620 31,531 32,991 34,907 34,805 34,159 31,971 34,156 32,583 32,967 31,191 

1999 33,057 33,154 33,983 35,695 35,766 34,902 33,742 35,575 33,503 33,797 31,915 

2000 33,003 32,947 35,220 39,638 37,532 36,030 33,454 36,120 34,537 34,661 31,869 

2001 37,604 35,244 34,724 38,211 39,411 37,220 35,327 38,673 36,642 38,519 33,182 

2002 35,414 37,443 36,787 39,418 36,531 38,347 37,314 37,705 37,377 34,678 36,184 

2003 37,169 37,770 38,843 40,527 38,722 39,984 37,501 39,130 39,634 39,554 35,782 

2004 39,251 40,392 39,338 41,864 40,445 41,165 37,388 42,406 40,486 37,991 48,131 

2005 41,555 51,138 43,008 42,906 43,678 43,379 41,500 46,126 43,159 40,712 38,277 

2006 48,534 46,999 46,098 51,037 49,274 47,522 47,412 49,578 48,447 47,424 46,230 

2007 48,916 51,735 51,350 53,341 53,216 52,067 53,000 53,081 51,805 50,755 53,492 

2008 54,781 55,321 52,790 56,150 52,195 53,177 53,650 54,217 53,580 51,877 55,005 

2009 59,308 59,635 55,356 55,938 57,585 55,333 58,778 64,255 55,725 57,580 57,223 

2010 62,776 62,732 61,035 57,672 59,693 62,808 61,238 61,416 63,611 66,358 62,930 

2011 74,878 69,898 72,345 67,641 68,619 69,198 69,152 67,426 71,434 74,961 70,377 

2012 79,979 78,616 85,580 75,017 72,973 79,017 75,789 73,862 78,890 78,493 78,071 

2013 80,469 81,107 80,081 72,339 77,266 78,759 85,985 77,184 79,937 79,597 81,518 

2014 87,487 86,409 82,944 76,318 78,059 80,360 82,702 77,388 88,471 83,329 96,903 

2015 88,263 92,802 86,264 78,546 80,114 79,585 88,052 77,953 90,032 88,421 91,189 

 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʛʦ ʵʪʘʧʘ ʩʪʘʣʦ ʧʨʠʚʝʜʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʧʦʣʠʪʠʯʝʩʢʠʭ, 

ʩʦʮʠʘʣʴʥʳʭ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ, ʧʨʠʨʦʜʥʳʭ ʠ ʧʨʘʚʦʚʳʭ ʬʘʢʪʦʨʦʚ 

ʢʨʫʧʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʘʡʦʥʦʚ ʚ ʩʦʧʦʩʪʘʚʠʤʳʡ ʚʠʜ ʚ ʚʠʜʝ ʠʭ ʩʫʤʤʳ (ʪʘʙʣ. 1). ʆʙʱʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʬʘʢʪʦʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʨʫʧʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʘʡʦʥʦʚ ʠʟʤʝʥʷʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0,000 ʜʦ 

5,970.  

2) ɺʳʷʚʣʝʥʠʝ ʥʘʣʠʯʠʷ ʚʣʠʷʥʠʷ ʨʝʛʠʦʥʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʜʨʫʛ ʥʘ ʜʨʫʛʘ (ʨʠʩ. 2). ɼʘʥʥʳʡ ʵʪʘʧ 

ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ ʦ ʪʦʤ, ʯʪʦ ʬʘʢʪʦʨʥʳʝ ʵʣʝʤʝʥʪʳ ʨʝʛʠʦʥʘʣʴʥʦʛʦ 

ʫʨʦʚʥʷ ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʠ ʚʟʘʠʤʦʟʘʚʠʩʠʤʳ.  

 
ʈʠʩʫʥʦʢ 2 ï ɺʟʘʠʤʦʩʚʷʟʴ ʠ ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʴ ʵʣʝʤʝʥʪʦʚ ʬʘʢʪʦʨʦʚ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ (ʟʥʘʯʝʥʠʷ 

ʬʘʢʪʦʨʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʩʦʧʦʩʪʘʚʠʤʳʡ ʚʠʜ), ʜʦʣʠ 
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3) ʈʘʩʯʝʪ ʠʥʪʝʛʨʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʩ ʫʯʝʪʦʤ ʚʟʘʠʤʦʩʚʷʟʠ ʠ ʚʟʘʠʤʦʚʣʠʷʥʠʷ 

ʬʘʢʪʦʨʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʊʘʢʦʡ ʨʘʩʯʝʪ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ʧʣʦʱʘʜʠ ʢʘʞʜʦʛʦ ʢʨʫʧʥʦʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʥʘ ʦʩʥʦʚʝ ʤʥʦʛʦʤʝʨʥʦʡ ʩʨʝʜʥʝʡ ʨʝʛʠʦʥʘʣʴʥʳʭ ʬʘʢʪʦʨʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʪʘʙʣ. 2, 3).  

ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʥʘʤʠʢʘ ʠʥʪʝʛʨʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ. 

ʀʥʪʝʛʨʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʬʘʢʪʦʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʨʫʧʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʘʡʦʥʦʚ 

ʚʘʨʴʠʨʫʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 1,241 ʜʦ 12,798. ʊʘʙʣʠʮʘ 3 ʠ ʨʠʩʫʥʦʢ 3 ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ 

ʠʥʪʝʛʨʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʦ ʢʨʫʧʥʳʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʨʘʡʦʥʘʤ, 

ʠʤʝʶʪ ʪʝʥʜʝʥʮʠʶ ʢ ʨʦʩʪʫ, ʪʝʤʧʳ ʢʦʪʦʨʦʛʦ ʫʚʝʣʠʯʠʣʠʩʴ ʟʘ ʘʥʘʣʠʟʠʨʫʝʤʳʡ ʧʝʨʠʦʜ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʨʫʧʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʘʡʦʥʦʚ ʚ 5-9 ʨʘʟ. 

ʊʘʙʣʠʮʘ 2  

ʄʥʦʛʦʤʝʨʥʘʷ ʩʨʝʜʥʷʷ ʨʝʛʠʦʥʘʣʴʥʳʭ ʬʘʢʪʦʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʨʫʧʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʘʡʦʥʦʚ, ʜʦʣʠ 
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1991 0,671 0,636 0,692 0,731 0,741 0,703 0,701 0,693 0,649 0,688 0,665 

1992 0,675 0,638 0,693 0,721 0,742 0,708 0,705 0,693 0,647 0,680 0,665 

1993 0,667 0,634 0,685 0,716 0,733 0,700 0,694 0,687 0,644 0,674 0,654 

1994 0,669 0,635 0,688 0,698 0,728 0,695 0,709 0,693 0,655 0,676 0,642 

1995 0,669 0,629 0,694 0,727 0,716 0,710 0,727 0,697 0,653 0,674 0,668 

1996 0,664 0,649 0,687 0,725 0,714 0,707 0,699 0,701 0,669 0,680 0,641 

1997 0,671 0,660 0,678 0,741 0,712 0,714 0,683 0,704 0,669 0,685 0,659 

1998 0,680 0,657 0,687 0,727 0,725 0,712 0,666 0,712 0,679 0,687 0,650 

1999 0,689 0,691 0,708 0,744 0,745 0,727 0,703 0,741 0,698 0,704 0,665 

2000 0,688 0,686 0,734 0,826 0,782 0,751 0,697 0,753 0,720 0,722 0,664 

2001 0,783 0,734 0,723 0,796 0,821 0,775 0,736 0,806 0,763 0,802 0,691 

2002 0,738 0,780 0,766 0,821 0,761 0,799 0,777 0,786 0,779 0,722 0,754 

2003 0,774 0,787 0,809 0,844 0,807 0,833 0,781 0,815 0,826 0,824 0,745 

2004 0,818 0,842 0,820 0,872 0,843 0,858 0,779 0,883 0,843 0,791 1,003 

2005 0,866 1,065 0,896 0,894 0,910 0,904 0,865 0,961 0,899 0,848 0,797 

2006 1,011 0,979 0,960 1,063 1,027 0,990 0,988 1,033 1,009 0,988 0,963 

2007 1,019 1,078 1,070 1,111 1,109 1,085 1,104 1,106 1,079 1,057 1,114 

2008 1,141 1,153 1,100 1,170 1,087 1,108 1,118 1,130 1,116 1,081 1,146 

2009 1,236 1,242 1,153 1,165 1,200 1,153 1,225 1,339 1,161 1,200 1,192 

2010 1,308 1,307 1,272 1,202 1,244 1,308 1,276 1,279 1,325 1,382 1,311 

2011 1,560 1,456 1,507 1,409 1,430 1,442 1,441 1,405 1,488 1,562 1,466 

2012 1,666 1,638 1,783 1,563 1,520 1,646 1,579 1,539 1,644 1,635 1,626 

2013 1,676 1,690 1,668 1,507 1,610 1,641 1,791 1,608 1,665 1,658 1,698 

2014 1,823 1,800 1,728 1,590 1,626 1,674 1,723 1,612 1,843 1,736 2,019 

2015 1,839 1,933 1,797 1,636 1,669 1,658 1,834 1,624 1,876 1,842 1,900 

 

ʊʘʙʣʠʮʘ 3  

ʀʥʪʝʛʨʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ, ʜʦʣʠ 
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1 2 3 4 5 6 7 8 9 10 11 12 

1991 1,413 1,272 1,504 1,677 1,722 1,551 1,545 1,510 1,322 1,488 1,389 

1992 1,431 1,279 1,508 1,632 1,729 1,575 1,560 1,506 1,315 1,451 1,391 

1993 1,397 1,261 1,475 1,609 1,687 1,540 1,512 1,482 1,303 1,425 1,342 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 3 

1994 1,406 1,266 1,488 1,532 1,664 1,517 1,580 1,510 1,345 1,436 1,295 

1995 1,407 1,241 1,511 1,660 1,612 1,581 1,657 1,527 1,340 1,425 1,401 

1996 1,384 1,324 1,483 1,649 1,601 1,570 1,533 1,545 1,405 1,454 1,289 

1997 1,413 1,369 1,444 1,726 1,591 1,602 1,463 1,558 1,407 1,472 1,364 

1998 1,450 1,355 1,483 1,661 1,651 1,590 1,393 1,590 1,447 1,481 1,326 

1999 1,489 1,498 1,574 1,736 1,743 1,660 1,552 1,725 1,530 1,557 1,388 

2000 1,484 1,479 1,691 2,141 1,920 1,769 1,525 1,778 1,626 1,637 1,384 

2001 1,927 1,693 1,643 1,990 2,117 1,888 1,701 2,038 1,830 2,022 1,501 

2002 1,709 1,911 1,844 2,118 1,819 2,004 1,898 1,938 1,904 1,639 1,784 

2003 1,883 1,944 2,056 2,238 2,043 2,179 1,917 2,087 2,141 2,132 1,745 

2004 2,100 2,224 2,109 2,389 2,229 2,309 1,905 2,451 2,234 1,967 3,157 

2005 2,353 3,564 2,521 2,509 2,600 2,564 2,347 2,900 2,539 2,259 1,997 

2006 3,210 3,010 2,896 3,550 3,309 3,078 3,064 3,350 3,199 3,065 2,913 

2007 3,261 3,648 3,594 3,878 3,860 3,695 3,828 3,840 3,658 3,511 3,900 

2008 4,090 4,171 3,798 4,297 3,713 3,854 3,923 4,006 3,912 3,668 4,123 

2009 4,794 4,847 4,176 4,264 4,519 4,173 4,708 5,627 4,232 4,518 4,463 

2010 5,371 5,363 5,077 4,533 4,856 5,376 5,111 5,141 5,515 6,001 5,397 

2011 7,641 6,658 7,133 6,235 6,417 6,526 6,517 6,196 6,954 7,658 6,750 

2012 8,718 8,423 9,981 7,670 7,257 8,509 7,828 7,435 8,482 8,397 8,307 

2013 8,825 8,965 8,740 7,132 8,136 8,454 10,076 8,119 8,709 8,635 9,056 

2014 10,431 10,176 9,376 7,938 8,304 8,801 9,321 8,162 10,667 9,463 12,798 

2015 10,617 11,737 10,142 8,408 8,747 8,632 10,566 8,282 11,047 10,655 11,333 

 

 
ʈʠʩʫʥʦʢ 3 ï ɼʠʥʘʤʠʢʘ ʠʥʪʝʛʨʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʩ 1991 ʧʦ 2015 ʛʛ. 

 

ʇʨʠ ʨʘʩʯʝʪʘʭ ʠʥʪʝʛʨʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʈʌ [5]. 

ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʟʚʦʣʠʣʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʠʥʪʝʛʨʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʨʝʛʠʦʥʘʣʴʥʦʡ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʠʤʝʶʪ ʚʦʟʨʘʩʪʘʶʱʫʶ ʜʠʥʘʤʠʢʫ, ʦʥʠ ʥʝ ʷʚʣʷʶʪʩʷ ʦʜʥʦʨʦʜʥʳʤʠ ʜʣʷ ʢʨʫʧʥʳʭ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʘʡʦʥʦʚ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʙʫʜʫʪ ʦʢʘʟʳʚʘʪʴ ʨʘʟʣʠʯʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʮʠʠ 

ʠʟʫʯʘʝʤʦʡ ʘʚʪʦʨʦʤ ʘʛʨʘʨʥʦʡ ʦʪʨʘʩʣʠ ʩʫʙʲʝʢʪʦʚ ʬʝʜʝʨʘʮʠʠ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʜʘʥʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʨʘʡʦʥʳ. 
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ɺʥʝʰʥʷʷ ʨʝʛʠʦʥʘʣʴʥʘʷ ʩʨʝʜʘ ʥʝ ʦʢʘʟʳʚʘʝʪ ʦʜʠʥʘʢʦʚʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʫʙʲʝʢʪʦʚ 

ʪʝʨʨʠʪʦʨʠʡ ʈʦʩʩʠʠ. 
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ʃ.ʀ. ʊʝʥʴʢʦʚʩʢʘʷ 

ʢ.ʵ.ʥ., ʜʦʮʝʥʪ 

ʇʝʨʤʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ 

ʛ. ʇʝʨʤʴ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ɸɺʊʆʈʉʂɸʗ ʄɽʊʆɼʀʂɸ ɺʓʏʀʉʃɽʅʀʗ ʀʅʊɽɻʈɸʃʔʅʆɻʆ ʇʆʂɸɿɸʊɽʃʗ ɺʅɽʐʅɽʁ 

ʉʈɽɼʓ ʅɸʎʀʆʅɸʃʔʅʆɻʆ ʋʈʆɺʅʗ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʘʚʪʦʨʩʢʘʷ ʤʝʪʦʜʠʢʘ ʚʳʯʠʩʣʝʥʠʷ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚʥʝʰʥʝʡ ʩʨʝʜʳ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ ʠʥʪʝʛʨʘʣʴʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʥʘʮʠʦʥʘʣʴʥʦʡ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʩ ʮʝʣʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʛʦ ʧʨʠ ʨʘʩʯʝʪʝ ʩʪʝʧʝʥʠ ʚʣʠʷʥʠʷ ʥʘ 

ʦʪʜʝʣʴʥʳʝ ʨʝʛʠʦʥʳ ʠ ʦʪʨʘʩʣʠ ʩʪʨʘʥʳ. ʊʘʢʞʝ ʤʝʪʦʜʠʢʘ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʜʠʥʘʤʠʢʫ ʠ ʪʠʧ ʪʨʝʥʜʘ 

ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʚʥʝʰʥʝʡ ʩʨʝʜʳ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ɺʥʝʰʥʷʷ ʩʨʝʜʘ, ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʨʦʚʝʥʴ, ʪʠʧ ʪʝʥʜʝʥʮʠʠ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ 

 ʧʦʢʘʟʘʪʝʣʷ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. 

 

ʈʘʟʚʠʪʠʝ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ, ʢʦʪʦʨʦʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʯʝʪʘʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʫʙʲʝʢʪʦʚ ʥʘ 

ʬʝʜʝʨʘʣʴʥʦʤ ʠ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʷʭ. ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ ʫʨʦʚʥʝ ʜʘʝʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ 

ʚ ʚʠʜʝ ʥʘʮʠʦʥʘʣʴʥʦʡ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʚʣʠʷʶʱʠʭ ʥʘ ʚʩʝ ʩʬʝʨʳ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʳ ʜʝʣʘʝʤ ʘʢʮʝʥʪ ʥʘ ʧʦʠʩʢʝ ʟʥʘʯʝʥʠʡ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʟʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚʩʝ ʩʪʘʜʠʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ: ʢʨʠʟʠʩ, ʨʝʮʝʩʩʠʶ, ʦʞʠʚʣʝʥʠʝ, ʧʦʜʲʝʤ. ɼʘʥʥʳʝ ʨʘʩʯʝʪʳ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʧʦʠʩʢʝ ʩʠʣʳ ʚʣʠʷʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʧʦʣʠʪʠʯʝʩʢʠʭ, ʩʦʮʠʘʣʴʥʳʭ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ, 
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ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ, ʧʨʘʚʦʚʳʭ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ, ʧʨʠʨʦʜʥʳʭ, ʚʦʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʘʚʪʦʨʦʤ ʥʘ 

ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʥʘ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʝ ʠ ʦʪʨʘʩʣʝʚʦʝ ʨʘʟʚʠʪʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʩʫʙʲʝʢʪʦʚ ʦʪʜʝʣʴʥʦʡ ʩʪʨʘʥʳ. ʇʦʣʫʯʠʪʴ ʠʩʢʦʤʳʝ ʟʥʘʯʝʥʠʷ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚʥʝʰʥʝʡ ʩʨʝʜʳ 

ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʘʚʪʦʨʦʤ ʤʝʪʦʜʠʢʘ.  

ɸʚʪʦʨʩʢʘʷ ʤʝʪʦʜʠʢʘ ʚʳʯʠʩʣʝʥʠʷ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ 

ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ. 

1. ʇʨʠʚʝʜʝʥʠʝ ʚ ʩʦʧʦʩʪʘʚʠʤʳʡ ʚʠʜ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʤʥʦʛʦʤʝʨʥʦʡ ʩʨʝʜʥʝʡ ʬʘʢʪʦʨʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʧʦ ʬʦʨʤʫʣʝ: 

 (1) 

ʛʜʝ  ï ʤʥʦʛʦʤʝʨʥʘʷ ʩʨʝʜʥʷʷ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʜʣʷ  ʧʝʨʠʦʜʘ;  ï ʛʦʜ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʝʨʠʦʜʘ; 

 - ʥʦʤʠʥʘʣʴʥʳʡ ʚʘʣʦʚʦʡ ʚʥʫʪʨʝʥʥʠʡ ʧʨʦʜʫʢʪ (ʦʙʲʝʤ ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʚ ʈʦʩʩʠ ʚʩʝʭ ʪʦʚʘʨʦʚ ʠ 

ʫʩʣʫʛ) ʜʣʷ , ʤʣʨʜ. ʜʦʣʣʘʨʦʚ ʉʐɸ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʥʦʤʠʥʘʣʴʥʦʛʦ ʚʘʣʦʚʦʛʦ 

ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʦʜʫʢʪʘ (ʦʙʲʝʤ ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʚ ʈʦʩʩʠ ʚʩʝʭ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ) ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-

2015 ʛʦʜʳ), ʤʣʨʜ. ʜʦʣʣʘʨʦʚ ʉʐɸ;  - ʦʙʲʝʤ ʢʨʝʜʠʪʦʚʘʥʠʷ ʯʘʩʪʥʦʛʦ ʩʝʢʪʦʨʘ ʚ ʈʦʩʩʠʠ ʜʣʷ , 

ʤʣʨʜ. ʨʫʙʣʝʡ;  ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʦʙʲʝʤʘ ʢʨʝʜʠʪʦʚʘʥʠʷ ʯʘʩʪʥʦʛʦ ʩʝʢʪʦʨʘ ʚ ʈʦʩʩʠʠ ʟʘ 

ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʤʣʨʜ. ʨʫʙʣʝʡ;  ï ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʧʨʦʮʝʥʪʥʘʷ ʩʪʘʚʢʘ ʧʦ 

ʚʳʜʘʥʥʳʤ ʢʨʝʜʠʪʘʤ ʚ ʈʦʩʩʠʠ ʜʣʷ , %  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʧʨʦʮʝʥʪʥʦʡ 

ʩʪʘʚʢʠ ʧʦ ʚʳʜʘʥʥʳʤ ʢʨʝʜʠʪʘʤ ʚ ʈʦʩʩʠʠ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), %;  - 

ʧʨʠʨʦʩʪ ʬʠʥʘʥʩʦʚʳʭ ʘʢʪʠʚʦʚ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ ʜʣʷ , ʚ % ʦʪ ʜʦʭʦʜʦʚ;  - ʩʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ ʧʨʠʨʦʩʪʘ ʬʠʥʘʥʩʦʚʳʭ ʘʢʪʠʚʦʚ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʚ % 

ʦʪ ʜʦʭʦʜʦʚ;  - ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʟʘʥʷʪʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ʈʦʩʩʠʠ ʜʣʷ , ʯʝʣʦʚʝʢ; 

 ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʟʘʥʷʪʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ʈʦʩʩʠʠ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ 

ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʯʝʣʦʚʝʢ;  - ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʥʘʩʝʣʝʥʠʷ 

ʈʦʩʩʠʠ ʜʣʷ , ʪʳʩ. ʯʝʣʦʚʝʢ;  ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʯʠʩʣʝʥʥʦʩʪʠ 

ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ ʜʣʷ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ) ʪʳʩ. ʯʝʣʦʚʝʢ;  

- ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʫʨʦʚʝʥʴ ʙʝʟʨʘʙʦʪʠʮʳ ʚ ʈʦʩʩʠʠ ʜʣʷ , %;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʩʨʝʜʥʝʛʦʜʦʚʦʛʦ 

ʫʨʦʚʥʷ ʙʝʟʨʘʙʦʪʠʮʳ ʚ ʈʦʩʩʠʠ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), %; - ʦʙʲʝʤ ʵʢʩʧʦʨʪʘ 

ʪʦʚʘʨʦʚ, ʨʘʙʦʪ ʠ ʫʩʣʫʛ ʠʟ ʈʦʩʩʠʠ ʚ ʜʨʫʛʠʝ ʩʪʨʘʥʳ ʚʩʝʛʦ ʜʣʷ , ʤʣʥ. ʜʦʣʣʘʨʦʚ ʉʐɸ;  - 

ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʦʙʲʝʤʘ ʵʢʩʧʦʨʪʘ ʪʦʚʘʨʦʚ, ʨʘʙʦʪ ʠ ʫʩʣʫʛ ʠʟ ʈʦʩʩʠʠ ʚ ʜʨʫʛʠʝ ʩʪʨʘʥʳ ʚʩʝʛʦ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ 

ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʤʣʥ. ʜʦʣʣʘʨʦʚ ʉʐɸ;  - ʦʙʲʝʤ ʠʤʧʦʨʪʘ ʪʦʚʘʨʦʚ, ʨʘʙʦʪ ʠ ʫʩʣʫʛ ʚ 

ʈʦʩʩʠʶ ʠʟ ʜʨʫʛʠʭ ʩʪʨʘʥ ʚʩʝʛʦ ʜʣʷ , ʤʣʥ. ʜʦʣʣʘʨʦʚ ʉʐɸ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʦʙʲʝʤʘ 

ʠʤʧʦʨʪʘ ʪʦʚʘʨʦʚ, ʨʘʙʦʪ ʠ ʫʩʣʫʛ ʚ ʈʦʩʩʠʶ ʠʟ ʜʨʫʛʠʭ ʩʪʨʘʥ ʚʩʝʛʦ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), 
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ʤʣʥ. ʜʦʣʣʘʨʦʚ ʉʐɸ;  - ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʫʨʦʚʝʥʴ ʠʥʬʣʷʮʠʠ ʚ ʈʦʩʩʠʠ ʜʣʷ , %;  - 

ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʩʨʝʜʥʝʛʦʜʦʚʦʛʦ ʫʨʦʚʥʷ ʠʥʬʣʷʮʠʠ ʚ ʈʦʩʩʠʠ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), %; 

 - ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʜʝʥʝʞʥʘʷ ʤʘʩʩʘ ʄ0 ʚ ʈʦʩʩʠʠ (ʥʘʣʠʯʥʳʝ ʜʝʥʴʛʠ ʚ ʦʙʨʘʱʝʥʠʠ, ʧʨʷʤʦʡ ʜʦʣʛ 

ʥʘʩʝʣʝʥʠʶ) ʜʣʷ , ʤʣʨʜ. ʨʫʙʣʝʡ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʜʝʥʝʞʥʦʡ ʤʘʩʩʳ ʄ0 ʚ 

ʈʦʩʩʠʠ (ʥʘʣʠʯʥʳʝ ʜʝʥʴʛʠ ʚ ʦʙʨʘʱʝʥʠʠ, ʧʨʷʤʦʡ ʜʦʣʛ ʥʘʩʝʣʝʥʠʶ) ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 

ʛʦʜʳ), ʤʣʨʜ. ʨʫʙʣʝʡ;  - ʦʙʲʝʤʳ ʜʦʙʳʯʠ ʥʝʬʪʠ ʚ ʈʦʩʩʠʠ ʜʣʷ , ʤʣʥ. ʪʦʥʥ;  ï 

ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʦʙʲʝʤʦʚ ʜʦʙʳʯʠ ʥʝʬʪʠ ʚ ʈʦʩʩʠʠ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʤʣʥ. ʪʦʥʥ; 

 - ʜʦʭʦʜʳ ʙʶʜʞʝʪʘ ʈʌ ʦʪ ʵʢʩʧʦʨʪʥʦʡ ʧʦʰʣʠʥʳ ʥʘ ʥʝʬʪʴ ʜʣʷ , ʤʣʨʜ. ʨʫʙʣʝʡ; 

 ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʜʦʭʦʜʦʚ ʙʶʜʞʝʪʘ ʈʌ ʦʪ ʵʢʩʧʦʨʪʥʦʡ ʧʦʰʣʠʥʳ ʥʘ ʥʝʬʪʴ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ 

ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʤʣʨʜ. ʨʫʙʣʝʡ;  - ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʈʦʩʩʠʠ 

ʜʣʷ , ʰʪʫʢ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʈʦʩʩʠʠ ʟʘ 

ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʰʪʫʢ;  - ʢʦʣʠʯʝʩʪʚʦ ʫʯʨʝʞʜʝʥʠʡ ʦʙʨʘʟʦʚʘʥʠʷ 

(ʜʦʰʢʦʣʴʥʦʛʦ, ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ, ʥʘʯʘʣʴʥʦʛʦ, ʩʨʝʜʥʝʛʦ ʠ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ) ʚ 

ʈʦʩʩʠʠ ʜʣʷ , ʪʳʩ. ʝʜʠʥʠʮ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʫʯʨʝʞʜʝʥʠʡ ʦʙʨʘʟʦʚʘʥʠʷ 

(ʜʦʰʢʦʣʴʥʦʛʦ, ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ, ʥʘʯʘʣʴʥʦʛʦ, ʩʨʝʜʥʝʛʦ ʠ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ) ʚ 

ʈʦʩʩʠʠ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʪʳʩ. ʝʜʠʥʠʮ;  - ʢʦʣʠʯʝʩʪʚʦ ʙʦʣʴʥʠʯʥʳʭ 

ʫʯʨʝʞʜʝʥʠʡ ʚ ʈʦʩʩʠʠ ʥʘ ʢʦʥʝʮ ʛʦʜʘ ʜʣʷ , ʝʜʠʥʠʮ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʙʦʣʴʥʠʯʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʚ ʈʦʩʩʠʠ ʥʘ ʢʦʥʝʮ ʛʦʜʘ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), 

ʝʜʠʥʠʮ;  - ʨʘʩʭʦʜʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʘ ʈʌ ʜʣʷ , ʤʣʥ. ʨʫʙʣʝʡ;  - 

ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʨʘʩʭʦʜʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʘ ʈʌ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʤʣʥ. 

ʨʫʙʣʝʡ;  - ʨʘʩʭʦʜʳ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʈʌ ʥʘ ʵʢʦʥʦʤʠʢʫ (ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʵʥʝʨʛʝʪʠʢʘ, 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʠ ʨʳʙʦʣʦʚʩʪʚʦ, ʨʘʟʚʠʪʠʝ ʨʳʥʦʯʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ) ʜʣʷ , ʪʳʩ. 

ʨʫʙʣʝʡ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʨʘʩʭʦʜʦʚ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʈʌ ʥʘ ʵʢʦʥʦʤʠʢʫ 

(ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʵʥʝʨʛʝʪʠʢʘ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʠ ʨʳʙʦʣʦʚʩʪʚʦ, ʨʘʟʚʠʪʠʝ ʨʳʥʦʯʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ) ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʪʳʩ. ʨʫʙʣʝʡ;  - ʨʘʩʭʦʜʳ 

ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʈʌ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʜʣʷ , ʪʳʩ. ʨʫʙʣʝʡ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

ʨʘʩʭʦʜʦʚ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʈʌ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʪʳʩ. 

ʨʫʙʣʝʡ;  - ʨʘʩʭʦʜʳ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʈʌ ʥʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ 

ʩʦʜʝʡʩʪʚʠʝ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʤʫ ʧʨʦʛʨʝʩʩʫ ʜʣʷ , ʪʳʩ. ʨʫʙʣʝʡ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

ʨʘʩʭʦʜʦʚ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʈʌ ʥʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʩʦʜʝʡʩʪʚʠʝ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʤʫ 

ʧʨʦʛʨʝʩʩʫ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʪʳʩ. ʨʫʙʣʝʡ;  - ʨʘʩʭʦʜʳ ʬʝʜʝʨʘʣʴʥʦʛʦ 

ʙʶʜʞʝʪʘ ʈʌ ʥʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ʜʣʷ , ʨʫʙʣʝʡ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʨʘʩʭʦʜʦʚ 

ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʈʌ ʥʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʨʫʙʣʝʡ; 

 - ʜʦʭʦʜʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʘ ʈʌ ʜʣʷ , ʤʣʥ. ʨʫʙʣʝʡ;  - ʩʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ ʜʦʭʦʜʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʘ ʈʌ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʤʣʥ. ʨʫʙʣʝʡ; 

 - ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʨʝʟʝʨʚʳ ʈʦʩʩʠʠ ʜʣʷ , ʤʣʥ. ʜʦʣʣʘʨʦʚ ʉʐɸ;  - ʩʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʨʝʟʝʨʚʦʚ ʈʦʩʩʠʠ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʤʣʥ. ʜʦʣʣʘʨʦʚ 

ʉʐɸ;  ï ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʢʣʶʯʝʚʘʷ ʩʪʘʚʢʘ ʎɹ ʈʦʩʩʠʠ (ʩ 1992-2012ʛʛ. - ʩʪʘʚʢʘ 

ʨʝʬʠʥʘʥʩʠʨʦʚʘʥʠʷ) ʜʣʷ , %;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʢʣʶʯʝʚʦʡ ʩʪʘʚʢʠ ʎɹ 

ʈʦʩʩʠʠ (ʩ 1992-2012ʛʛ. - ʩʪʘʚʢʘ ʨʝʬʠʥʘʥʩʠʨʦʚʘʥʠʷ) ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), %; 

 - ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʢʫʨʩ ʨʫʙʣʷ ʎɹ ʈʌ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʜʦʣʣʘʨʫ ʉʐɸ ʜʣʷ ; 

 - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʩʨʝʜʥʝʛʦʜʦʚʦʛʦ ʢʫʨʩʘ ʨʫʙʣʷ ʎɹ ʈʌ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʜʦʣʣʘʨʫ ʉʐɸ 

ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ);  - ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʢʫʨʩ ʨʫʙʣʷ ʎɹ ʈʌ ʧʦ 
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ʦʪʥʦʰʝʥʠʶ ʢ ɽʚʨʦ ʜʣʷ ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʩʨʝʜʥʝʛʦʜʦʚʦʛʦ ʢʫʨʩʘ ʨʫʙʣʷ ʎɹ ʈʌ 

ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ɽʚʨʦ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ);  - ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ 

ʈʦʩʩʠʠ ʜʣʷ , ʯʝʣʦʚʝʢ;  ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ 

ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʯʝʣʦʚʝʢ;  - ʯʠʩʣʦ ʨʦʜʠʚʰʠʭʩʷ ʚ ʈʦʩʩʠʠ ʚ ʨʘʩʯʝʪʝ ʥʘ 1000 ʯʝʣʦʚʝʢ 

ʥʘʩʝʣʝʥʠʷ ʜʣʷ  (ʧʨʦʤʠʣʣʝ);  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʯʠʩʣʘ ʨʦʜʠʚʰʠʭʩʷ ʚ ʈʦʩʩʠʠ ʚ ʨʘʩʯʝʪʝ ʥʘ 

1000 ʯʝʣʦʚʝʢ ʥʘʩʝʣʝʥʠʷ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ) (ʧʨʦʤʠʣʣʝ);  - ʯʠʩʣʦ 

ʫʤʝʨʰʠʭ ʚ ʈʦʩʩʠʠ ʚ ʨʘʩʯʝʪʝ ʥʘ 1000 ʯʝʣʦʚʝʢ ʥʘʩʝʣʝʥʠʷ ʜʣʷ  (ʧʨʦʤʠʣʣʝ);  - ʩʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ ʯʠʩʣʘ ʫʤʝʨʰʠʭ ʚ ʈʦʩʩʠʠ ʚ ʨʘʩʯʝʪʝ ʥʘ 1000 ʯʝʣʦʚʝʢ ʥʘʩʝʣʝʥʠʷ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 

ʛʦʜʳ) (ʧʨʦʤʠʣʣʝ);  - ʦʙʱʠʡ ʦʙʲʝʤ ʜʝʥʝʞʥʳʭ ʜʦʭʦʜʦʚ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ ʜʣʷ  (ʜʦ 1998 ʛʦʜʘ 

- ʤʣʨʜ.ʨʫʙ., ʩ 1999 ʛʦʜʘ - ʤʣʥ. ʨʫʙ.);  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʜʝʥʝʞʥʳʭ ʜʦʭʦʜʦʚ 

ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ) (ʜʦ 1998 ʛʦʜʘ - ʤʣʨʜ.ʨʫʙ., ʩ 1999 ʛʦʜʘ - ʤʣʥ. 

ʨʫʙ.);  - ʠʥʚʝʩʪʠʮʠʠ ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ ʚ ʈʦʩʩʠʠ ʜʣʷ , ʤʣʨʜ. ʨʫʙʣʝʡ;  - ʩʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ ʠʥʚʝʩʪʠʮʠʡ ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ ʚ ʈʦʩʩʠʠ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʤʣʨʜ. 

ʨʫʙʣʝʡ;  - ʨʘʟʤʝʨ ʨʘʩʭʦʜʦʚ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʥʘ ʩʚʷʟʴ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʜʣʷ , ʪʳʩ. ʨʫʙʣʝʡ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʨʘʟʤʝʨʘ ʨʘʩʭʦʜʦʚ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʥʘ ʩʚʷʟʴ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʪʳʩ. ʨʫʙʣʝʡ;  - 

ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʠʥʜʝʢʩ ʢʦʨʨʫʧʮʠʠ ʚ ʈʦʩʩʠʠ ʜʣʷ ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʩʨʝʜʥʝʛʦʜʦʚʦʛʦ 

ʠʥʜʝʢʩʘ ʢʦʨʨʫʧʮʠʠ ʚ ʈʦʩʩʠʠ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ);  - ʨʘʩʭʦʜʳ 

ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʈʌ ʥʘ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʘ 

ʜʣʷ , ʪʳʩ. ʨʫʙʣʝʡ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʨʘʩʭʦʜʦʚ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʈʌ ʥʘ 

ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʘ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k 

(1991-2015 ʛʦʜʳ), ʪʳʩ. ʨʫʙʣʝʡ;  - ʦʙʱʝʝ ʯʠʩʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʧʨʝʩʪʫʧʣʝʥʠʡ ʚ ʈʦʩʩʠʠ ʜʣʷ 

, ʝʜʠʥʠʮ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʦʙʱʝʛʦ ʯʠʩʣʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʧʨʝʩʪʫʧʣʝʥʠʡ ʚ ʈʦʩʩʠʠ ʟʘ 

ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʝʜʠʥʠʮ;  - ʨʘʩʭʦʜʳ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʈʌ ʥʘ 

ʦʭʨʘʥʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʷ, ʢʘʨʪʦʛʨʘʬʠʷ ʠ ʛʝʦʜʝʟʠʷ ʜʣʷ , 

ʪʳʩ. ʨʫʙʣʝʡ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʨʘʩʭʦʜʦʚ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʈʌ ʥʘ ʦʭʨʘʥʫ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʷ, ʢʘʨʪʦʛʨʘʬʠʷ ʠ ʛʝʦʜʝʟʠʷ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ 

ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʪʳʩ. ʨʫʙʣʝʡ; - ʨʘʩʭʦʜʳ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʈʌ ʥʘ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʠ ʣʠʢʚʠʜʘʮʠʶ ʧʦʩʣʝʜʩʪʚʠʡ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʠ ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ ʜʣʷ , 

ʪʳʩ. ʨʫʙʣʝʡ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʨʘʩʭʦʜʦʚ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʈʌ ʥʘ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʠ 

ʣʠʢʚʠʜʘʮʠʶ ʧʦʩʣʝʜʩʪʚʠʡ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʠ ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-

2015 ʛʦʜʳ), ʪʳʩ. ʨʫʙʣʝʡ;  - ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʝ ʨʘʙʦʪʳ ʧʦ ʚʠʜʘʤ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ 

(ʥʝʬʪʴ, ʛʘʟ ʠ ʢʦʥʜʝʥʩʘʪ) ʚ ʈʦʩʩʠʠ ʜʣʷ , % ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ;  

- ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʧʦ ʚʠʜʘʤ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ (ʥʝʬʪʴ, ʛʘʟ ʠ ʢʦʥʜʝʥʩʘʪ) ʚ 

ʈʦʩʩʠʠ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), % ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ; 

 - ʦʙʲʝʤ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʧʦ ʥʝʬʪʠ, ʛʘʟʫ ʠ ʢʦʥʜʝʥʩʘʪʫ ʚ ʈʦʩʩʠʠ ʜʣʷ , ʪʳʩ. 

ʨʫʙʣʝʡ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʦʙ̡ʝʤʘ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʧʦ ʥʝʬʪʠ, ʛʘʟʫ ʠ ʢʦʥʜʝʥʩʘʪʫ ʚ 

ʈʦʩʩʠʠ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʪʳʩ. ʨʫʙʣʝʡ;  - ʦʙʲʝʤ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ 

ʨʘʙʦʪ ʧʦ ʫʛʣʶ ʚ ʈʦʩʩʠʠ ʜʣʷ , ʪʳʩ. ʨʫʙʣʝʡ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʦʙʲʝʤʘ 

ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʧʦ ʫʛʣʶ ʚ ʈʦʩʩʠʠ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʪʳʩ. ʨʫʙʣʝʡ; 

 - ʦʙʲʝʤ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʧʦ ʯʝʨʥʳʤ ʤʝʪʘʣʣʘʤ ʚ ʈʦʩʩʠʠ ʜʣʷ , ʪʳʩ. ʨʫʙʣʝʡ; 

 - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʦʙʲʝʤʘ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʧʦ ʯʝʨʥʳʤ ʤʝʪʘʣʣʘʤ ʚ ʈʦʩʩʠʠ ʟʘ 
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ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʪʳʩ. ʨʫʙʣʝʡ;  - ʦʙʲʝʤ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ 

ʧʦ ʮʚʝʪʥʳʤ ʠ ʨʝʜʢʠʤ ʤʝʪʘʣʣʘʤ ʚ ʈʦʩʩʠʠ ʜʣʷ , ʪʳʩ. ʨʫʙʣʝʡ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

ʦʙʲʝʤʘ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʧʦ ʮʚʝʪʥʳʤ ʠ ʨʝʜʢʠʤ ʤʝʪʘʣʣʘʤ ʚ ʈʦʩʩʠʠ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-

2015 ʛʦʜʳ), ʪʳʩ. ʨʫʙʣʝʡ;  - ʦʙʲʝʤ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʧʦ ʙʣʘʛʦʨʦʜʥʳʤ ʤʝʪʘʣʣʘʤ ʚ 

ʈʦʩʩʠʠ ʜʣʷ , ʪʳʩ. ʨʫʙʣʝʡ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʦʙʲʝʤʘ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʧʦ 

ʙʣʘʛʦʨʦʜʥʳʤ ʤʝʪʘʣʣʘʤ ʚ ʈʦʩʩʠʠ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʪʳʩ. ʨʫʙʣʝʡ;  - 

ʦʙʲʝʤ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʧʦ ʥʝʤʝʪʘʣʣʠʯʝʩʢʠʤ ʨʝʩʫʨʩʘʤ ʚ ʈʦʩʩʠʠ ʜʣʷ , ʪʳʩ. ʨʫʙʣʝʡ; 

 - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʦʙʲʝʤʘ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʧʦ ʥʝʤʝʪʘʣʣʠʯʝʩʢʠʤ ʨʝʩʫʨʩʘʤ ʚ 

ʈʦʩʩʠʠ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʪʳʩ. ʨʫʙʣʝʡ; - ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʚ 

ʈʦʩʩʠʠ ʜʣʷ , ʛʝʢʪʘʨʦʚ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʚ ʈʦʩʩʠʠ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ 

ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʛʝʢʪʘʨʦʚ;  - ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʩʥʳʭ ʚʦʜ ʚ ʈʦʩʩʠʠ ʜʣʷ , ʤʣʨʜ. 

ʤį;  ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʩʥʳʭ ʚʦʜ ʚ ʈʦʩʩʠʠ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-

2015 ʛʦʜʳ), ʤʣʨʜ. ʤį;  - ʧʦʩʝʚʥʳʝ ʧʣʦʱʘʜʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚ ʭʦʟʷʡʩʪʚʘʭ ʚʩʝʭ 

ʢʘʪʝʛʦʨʠʡ ʚ ʈʦʩʩʠʠ ʜʣʷ , ʪʳʩ. ʛʝʢʪʘʨʦʚ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚ ʭʦʟʷʡʩʪʚʘʭ ʚʩʝʭ ʢʘʪʝʛʦʨʠʡ ʚ ʈʦʩʩʠʠ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 

ʛʦʜʳ), ʪʳʩ. ʛʝʢʪʘʨʦʚ;  - ʨʘʩʭʦʜʳ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʥʘ ʥʘʮʠʦʥʘʣʴʥʫʶ ʦʙʦʨʦʥʫ ʜʣʷ 

, ʪʳʩ. ʨʫʙʣʝʡ;  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʨʘʩʭʦʜʦʚ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʥʘ ʥʘʮʠʦʥʘʣʴʥʫʶ 

ʦʙʦʨʦʥʫ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ k (1991-2015 ʛʦʜʳ), ʪʳʩ. ʨʫʙʣʝʡ. 

2. ʇʦʩʪʨʦʝʥʠʝ ʪʦʯʝʯʥʦʡ ʜʠʘʛʨʘʤʤʳ, ʦʪʨʘʞʘʶʱʝʡ ʚʣʠʷʥʠʝ ʬʘʢʪʦʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʨʫʛ ʥʘ ʜʨʫʛʘ. 

 
ʈʠʩʫʥʦʢ 1 ï ʅʘʮʠʦʥʘʣʴʥʘʷ ʩʨʝʜʘ 

 

ɽʩʣʠ ʜʠʘʛʨʘʤʤʘ ʧʦʢʘʟʳʚʘʝʪ ʤʥʦʞʝʩʪʚʦ ʪʦʯʝʢ ï ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʩʦʧʦʩʪʘʚʠʤʳʡ ʚʠʜ ʟʥʘʯʝʥʠʡ 

ʬʘʢʪʦʨʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʤʦʞʥʦ ʩʫʜʠʪʴ ʦʙ ʠʭ ʚʟʘʠʤʥʦʤ ʚʣʠʷʥʠʠ ʠ ʜʦʧʦʣʥʝʥʠʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʚʳʷʚʣʝʥʥʫʶ ʤʥʦʛʦʤʝʨʥʫʶ ʩʨʝʜʥʶʶ ʚ ʢʘʯʝʩʪʚʝ ʨʘʜʠʫʩʘ ʦʢʨʫʞʥʦʩʪʠ, ʠʟʚʝʩʪʥʦʡ ʩʦ ʚʨʝʤʝʥ ɸʨʭʠʤʝʜʘ, ʩ 

ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ ʣʦʛʠʯʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʥʘʮʠʦʥʘʣʴʥʫʶ ʩʨʝʜʫ (ʨʠʩ. 1). 

3. ʈʘʩʯʝʪ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

 ,       (2) 

ʛʜʝ  - ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʜʣʷ i ʛʦʜʘ ;  - 

ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʢʦʥʩʪʘʥʪʘ, ʨʘʚʥʘʷ ʦʪʥʦʰʝʥʠʶ ʜʣʠʥʳ ʦʢʨʫʞʥʦʩʪʠ ʢ ʜʣʠʥʝ ʝʸ ʜʠʘʤʝʪʨʘ (å3,14);  - 

ʤʥʦʛʦʤʝʨʥʘʷ ʩʨʝʜʥʷʷ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʜʣʷ  ʧʝʨʠʦʜʘ (ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ k - 1991-2015 ʛʦʜʳ, 25 

ʣʝʪ). 

https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%BA%D0%BE%D0%BD%D1%81%D1%82%D0%B0%D0%BD%D1%82%D0%B0
https://ru.wikipedia.org/wiki/%D0%9E%D0%BA%D1%80%D1%83%D0%B6%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%94%D0%B8%D0%B0%D0%BC%D0%B5%D1%82%D1%80
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ɼʘʣʝʝ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʜʠʥʘʤʠʢʫ ʠ ʪʝʥʜʝʥʮʠʶ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʥʘʮʠʦʥʘʣʴʥʦʛʦ 

ʫʨʦʚʥʷ ʟʘ 1991-2015 ʛʦʜʳ, ʪ.ʝ. ʟʘ 25 ʣʝʪ ʩ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʧʦʣʫʯʝʥʥʳʭ ʨʘʩʯʝʪʥʳʭ ʜʘʥʥʳʭ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ ʠ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʨʷʜʘ ʜʠʥʘʤʠʢʠ ʠ ʛʨʘʬʠʢʘ.  

ʈʝʟʫʣʴʪʘʪʳ ʧʨʠʤʝʥʝʥʠʷ ʘʚʪʦʨʩʢʦʡ ʤʝʪʦʜʠʢʠ ʚʳʯʠʩʣʝʥʠʷ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚʥʝʰʥʝʡ ʩʨʝʜʳ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʧʨʠʚʝʜʝʥʳ ʥʠʞʝ. 

1) ʇʨʠʚʝʜʝʥʠʝ ʚ ʩʦʧʦʩʪʘʚʠʤʳʡ ʚʠʜ ʵʣʝʤʝʥʪʦʚ ʬʘʢʪʦʨʦʚ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ. ʈʝʟʫʣʴʪʘʪʦʤ 

ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʛʦ ʵʪʘʧʘ ʷʚʠʣʦʩʴ ʧʨʠʚʝʜʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʜʝʚʷʪʠ ʛʨʫʧʧ ʬʘʢʪʦʨʦʚ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʚ 

ʩʦʧʦʩʪʘʚʠʤʳʡ ʚʠʜ (ʪʘʙʣ. 1). ɺ ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʝʪʦʚ ʤʳ ʧʦʣʫʯʠʣʠ ʨʝʟʫʣʴʪʘʪʳ ʚ ʚʠʜʝ 

ʩʦʧʦʩʪʘʚʠʤʳʭ ʟʥʘʯʝʥʠʡ ʬʘʢʪʦʨʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʚʘʨʴʠʨʫʶʱʠʭʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0 ʜʦ 4,3. ɼʣʷ ʨʘʩʯʝʪʦʚ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʠʟ ʦʬʠʮʠʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ [1-7].  

2) ɺʳʷʚʣʝʥʠʝ ʥʘʣʠʯʠʷ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʦʚ ʜʨʫʛ ʥʘ ʜʨʫʛʘ (ʨʠʩ. 2). ɼʘʥʥʳʡ ʵʪʘʧ ʥʘʫʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʟʚʦʣʠʣ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ ʦ ʪʦʤ, ʯʪʦ ʬʘʢʪʦʨʥʳʝ ʵʣʝʤʝʥʪʳ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʤʝʥʝʝ ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʠ 

ʚʟʘʠʤʦʟʘʚʠʩʠʤʳ, ʯʝʤ ʛʣʦʙʘʣʴʥʦʛʦ ʫʨʦʚʥʷ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʧʦʣʠʪʠʢʝ 

ʛʦʩʫʜʘʨʩʪʚʘ, ʥʝ ʩʦʟʜʘʶʱʝʡ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ ʵʢʦʥʦʤʠʢʠ. 

ʆʜʥʘʢʦ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʥʠʤʠ ʚʩʝ-ʪʘʢʠ ʠʤʝʝʪʩʷ. 

 
ʈʠʩʫʥʦʢ 2 ï ɺʟʘʠʤʦʩʚʷʟʴ ʠ ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʴ ʵʣʝʤʝʥʪʦʚ ʬʘʢʪʦʨʦʚ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ (ʟʥʘʯʝʥʠʷ 

ʬʘʢʪʦʨʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʩʦʧʦʩʪʘʚʠʤʳʡ ʚʠʜ), ʜʦʣʠ 

 

3) ʈʘʩʯʝʪ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʩ ʫʯʝʪʦʤ ʚʟʘʠʤʦʩʚʷʟʠ ʠ ʚʟʘʠʤʦʚʣʠʷʥʠʷ 

ʝʛʦ ʬʘʢʪʦʨʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʊʘʢʦʡ ʨʘʩʯʝʪ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʚ ʢʘʯʝʩʪʚʝ 

ʢʨʫʛʘ. ʈʘʜʠʫʩʦʤ ʧʨʠ ʨʘʩʯʝʪʘʭ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʤʥʦʛʦʤʝʨʥʦʝ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʬʘʢʪʦʨʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

ʈʘʩʩʯʠʪʘʥʥʘʷ ʧʣʦʱʘʜʴ ʢʨʫʛʘ ï ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʦʚ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ 

ʥʘ ʩʫʙʲʝʢʪʳ ʬʝʜʝʨʘʮʠʠ, ʠʭ ʦʪʨʘʩʣʠ ʠ ʧʨʝʜʧʨʠʷʪʠʷ. ʆʥʘ ʷʚʣʷʝʪʩʷ ʠʥʪʝʛʨʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʬʘʢʪʦʨʦʚ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ. 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʥʘʯʝʥʠʷ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʟʘ 25 ʣʝʪ. 

ʊʘʙʣʠʮʘ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ ʦ ʪʦʤ, ʯʪʦ ʟʘ ʧʦʩʣʝʜʥʠʝ 25 ʣʝʪ ʧʣʦʱʘʜʴ ʚʣʠʷʥʠʷ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ 

ʫʚʝʣʠʯʠʣʘʩʴ ʙʦʣʝʝ ʯʝʤ ʚ 10 ʨʘʟ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʨʦʩʪ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ. ɼʠʥʘʤʠʢʘ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 3.  

ʈʠʩʫʥʦʢ 3 ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʪʘʢʞʝ ʢʘʢ ʠ 

ʛʣʦʙʘʣʴʥʦʛʦ ʫʨʦʚʥʷ, ʠʤʝʝʪ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʡ ʪʨʝʥʜ. ʇʨʦʮʝʩʩʳ ʥʘʮʠʦʥʘʣʠʟʘʮʠʠ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ 

ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʚ ʤʘʩʰʪʘʙʘʭ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʧʨʦʛʨʝʩʩʠʠ. 

ʊʘʙʣʠʮʘ 1  

ʀʥʪʝʛʨʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ 

ɻʦʜʳ ʉʫʤʤʳ ʬʘʢʪʦʨʥʳʭ ʵʣʝʤʝʥʪʦʚ 
ʄʥʦʛʦʤʝʨʥʳʝ ʩʨʝʜʥʠʝ 

ʬʘʢʪʦʨʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʀʥʪʝʛʨʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ 

1991 30,742 0,640 1,288 

1992 33,029 0,688 1,487 

1993 31,478 0,656 1,350 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1 

1994 30,473 0,635 1,266 

1995 36,127 0,753 1,779 

1996 31,184 0,650 1,325 

1997 27,194 0,567 1,008 

1998 21,665 0,451 0,640 

1999 23,621 0,492 0,760 

2000 26,196 0,546 0,935 

2001 26,390 0,550 0,949 

2002 26,953 0,562 0,990 

2003 31,457 0,655 1,349 

2004 33,897 0,706 1,566 

2005 36,258 0,755 1,792 

2006 43,160 0,899 2,539 

2007 54,294 1,131 4,017 

2008 63,102 1,315 5,427 

2009 62,958 1,312 5,402 

2010 67,446 1,405 6,200 

2011 81,179 1,691 8,981 

2012 90,849 1,893 11,248 

2013 90,803 1,892 11,237 

2014 99,321 2,069 13,444 

2015 100,225 2,088 13,690 

 

 
ʈʠʩʫʥʦʢ 3 ï ɼʠʥʘʤʠʢʘ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʩ 1991 ʧʦ 2015 ʛʛ. 

 

ʀʪʘʢ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ. 

ɺʦ-ʧʝʨʚʳʭ, ʘʚʪʦʨʩʢʘʷ ʤʝʪʦʜʠʢʘ ʚʳʯʠʩʣʝʥʠʷ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚʥʝʰʥʝʡ ʩʨʝʜʳ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʫʯʝʪ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ ʩ ʨʘʟʥʳʤʠ ʝʜʠʥʠʮʘʤʠ ʠʟʤʝʨʝʥʠʷ, ʦʥʘ ʪʘʢʞʝ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪ ʠʭ 

ʢʦʣʠʯʝʩʪʚʦ. ʇʨʠ ʧʦʪʝʨʝ ʟʥʘʯʠʤʦʩʪʠ ʦʜʥʦʛʦ ʠʟ ʬʘʢʪʦʨʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʝʛʦ ʤʦʞʥʦ ʟʘʤʝʥʠʪʴ ʥʘ ʙʦʣʝʝ 

ʟʥʘʯʠʤʳʡ. ɺʦ-ʚʪʦʨʳʭ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʚʪʦʨʩʢʦʡ ʤʝʪʦʜʠʢʠ ʚʳʯʠʩʣʝʥʠʷ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚʥʝʰʥʝʡ 

ʩʨʝʜʳ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʳʤ ʧʨʠ ʥʘʣʠʯʠʠ ʭʦʨʦʰʝʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʙʘʟʳ. 

ɺ-ʪʨʝʪʴʠʭ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʚʪʦʨʩʢʦʡ ʤʝʪʦʜʠʢʠ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʨʝʟʫʣʴʪʘʪ ʚ ʢʘʯʝʩʪʚʝ ʠʥʪʝʛʨʘʣʴʥʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʣʦʱʘʜʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʨʝʜʥʝʛʦ 

ʟʥʘʯʝʥʠʷ ʤʥʦʞʝʩʪʚʘ ʵʣʝʤʝʥʪʦʚ ʜʝʚʷʪʠ ʛʨʫʧʧ ʬʘʢʪʦʨʦʚ. ʊʘʢʦʡ ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʧʨʠʤʝʥʷʪʴ ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʠʠ ʩʠʣʳ ʚʣʠʷʥʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʥʘ ʦʪʜʝʣʴʥʳʝ ʪʝʨʨʠʪʦʨʠʠ 
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ʠʟʫʯʘʝʤʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʠʭ ʢʦʤʧʦʥʝʥʪʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ. ɺ-ʯʝʪʚʝʨʪʳʭ, ʘʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʠ 

ʫʩʪʘʥʦʚʣʝʥʠʝ ʥʘ ʝʛʦ ʦʩʥʦʚʝ ʪʠʧʘ ʪʝʥʜʝʥʮʠʠ ʠʟʤʝʥʝʥʠʷ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʟʘ 

ʧʦʩʣʝʜʥʠʝ 25 ʣʝʪ ʦʥ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʣʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʧʨʦʛʨʝʩʩʠʠ.  

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɺʩʝ ʦ ʥʝʬʪʠ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: URL: http://vseonefti.ru/(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 05.04.2016) 

2. ʂʦʪʠʨʦʚʢʠ ï ɸʢʮʠʡ, ʆʙʣʠʛʘʮʠʡ. ʇʨʦʛʥʦʟʳ ʮʝʥ. ɹʠʨʞʠ. ɸʥʘʣʠʟ ʨʳʥʢʦʚ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: URL: 

http://quote.rbc.ru/(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 19.03.2016) 

3. ʄʠʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: URL: http://www.ereport.ru/(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 01.03.2016) 

4. ʌʝʜʝʨʘʣʴʥʘʷ ʩʣʫʞʙʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʈʌ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: URL: http://gks.ru/(ʜʘʪʘ 

ʦʙʨʘʱʝʥʠʷ 17.04.2016) 

5. ʌʝʜʝʨʘʣʴʥʦʝ ʢʘʟʥʘʯʝʡʩʪʚʦ ʈʌ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: URL: http://roskazna.ru/(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 

06.04.2016) 

6. ʎʝʥʪʨʘʣʴʥʳʡ ʙʘʥʢ ʈʌ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: URL: http://cbr.ru/(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 07.04.2016) 
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ɸ.ɼ. ʊʠʭʦʥʦʚʘ 

ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʵʢʦʥʦʤʠʢʠ ʧʨʝʜʧʨʠʷʪʠʡ, 

ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ɻʆʉʋɼɸʈʉʊɺɽʅʅʆ-ʏɸʉʊʅʆɽ ʇɸʈʊʅɽʈʉʊɺʆ ɺ ʉʌɽʈɽ ɺʓʉʐɽɻʆ ʆɹʈɸɿʆɺɸʅʀʗ 

 

ɸʥʥʦʪʘʮʠʷ 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ ʧʣʶʩʦʚ ʠ ʤʠʥʫʩʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ ʚ ʩʬʝʨʝ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʬʦʨʤʠʨʦʚʘʥʠʶ ʨʝʢʦʤʝʥʜʘʮʠʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ. 

ʀʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʥʘʧʨʘʚʣʝʥʠʷ ʚʣʠʷʥʠʷ ɻʏʇ ʚ ʩʬʝʨʝ ɺʆ ʥʘ ʥʘʮʠʦʥʘʣʴʥʦʝ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ 

ʨʘʟʚʠʪʠʝ ʠ ʠʥʪʝʨʝʩʳ ʚʩʝʭ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ. ʆʧʨʝʜʝʣʝʥʳ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʫʟʦʚ, ʙʠʟʥʝʩʘ ʠ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʩʬʝʨʝ ɻʏʇ. ʆʙʦʩʥʦʚʳʚʘʝʪʩʷ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʦʠʩʢʘ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ 

ʩʬʝʨʳ ʩ ʛʦʩʫʜʘʨʩʪʚʦʤ ʠ ʚʫʟʘʤʠ, ʘ ʪʘʢʞʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʝ ʧʘʨʪʥʝʨʩʪʚʦ, ʚʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ, 

 ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ. 

 

ʄʠʨʦʚʘʷ ʧʨʘʢʪʠʢʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʦ ʪʦʤ, ʯʪʦ ʥʘʫʢʘ ʠ ʚʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʷʚʣʷʷʩʴ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤʠ ʦʙʣʘʩʪʷʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʙʝʟ ʪʝʩʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʠʥʪʝʛʨʘʮʠʠ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʩ 

ʩʝʢʪʦʨʦʤ ʵʢʦʥʦʤʠʢʠ ʩʪʘʥʦʚʷʪʩʷ ʥʝʜʝʝʩʧʦʩʦʙʥʳʤʠ ʠ ʪʝʨʷʶʪ ʩʚʦʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, 

ʢʦʥʮʝʧʮʠʷ ɻʏʇ, ʥʝʩʦʤʥʝʥʥʦ, ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʠʤʘ ʢ ʩʬʝʨʝ ɺʆ. 

ʎʝʣʴ ɻʏʇ, ʠʩʭʦʜʷ ʠʟ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, - ʨʝʘʣʠʟʘʮʠʷ ʦʙʱʝʩʪʚʝʥʥʦ-ʟʥʘʯʠʤʳʭ ʫʩʣʫʛ 

ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʚʟʘʠʤʥʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʚʳʛʦʜʳ ʩ ʫʯʝʪʦʤ ʟʘʨʘʥʝʝ ʨʘʩʩʯʠʪʘʥʥʳʭ ʨʠʩʢʦʚ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʝ ʧʘʨʪʥʝʨʩʪʚʦ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʦʩʦʙʦʡ 

ʬʦʨʤʦʡ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʙʠʟʥʝʩʘ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʦʙʲʝʜʠʥʝʥʠʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʠ 

ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʣʷ ʫʩʠʣʝʥʠʷ ʩʚʦʠʭ ʧʨʝʠʤʫʱʝʩʪʚ.  
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ʂ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʧʘʨʪʥʝʨʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: 

- ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʝ ʦʨʛʘʥʳ,  

- ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʫʯʨʝʞʜʝʥʠʷ ʠ ʜʨ. 

ʂ ʯʘʩʪʥʳʤ ʧʘʨʪʥʝʨʘʤ ʤʦʞʥʦ ʦʪʥʦʩʷʪ: 

- ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ,  

- ʥʘʮʠʦʥʘʣʴʥʳʝ ʠʣʠ ʠʥʦʩʪʨʘʥʥʳʝ ʶʨʠʜʠʯʝʩʢʠʝ ʣʠʮʘ, 

- ʶʨʠʜʠʯʝʩʢʠʝ ʣʠʮʘ, ʜʝʡʩʪʚʫʶʱʠʝ ʧʦ ʜʦʛʦʚʦʨʫ ʧʨʦʩʪʦʛʦ ʪʦʚʘʨʠʱʝʩʪʚʘ ʙʝʟ ʦʙʨʘʟʦʚʘʥʠʷ 

ʶʨʠʜʠʯʝʩʢʦʛʦ ʣʠʮʘ,  

- ʥʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʫʯʨʝʞʜʝʥʠʷ ʠ ʜʨ.  

ɸʥʘʣʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʨʝʘʣʴʥʳʭ ʧʨʦʝʢʪʦʚ ɻʏʇ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ ʚʩʝʤ 

ʧʨʠʩʫʱʠʤ ʝʤʫ ʧʨʠʟʥʘʢʘʤ, ʚ ʩʬʝʨʝ ɺʆ ʜʦʚʦʣʴʥʦ ʤʘʣʦ. 

ʇʦ ʤʥʝʥʠʶ ʘʚʪʦʨʘ, ɽ.ɸ. ɼʤʠʪʨʠʝʚʘ [1] ʯʝʪʢʦ ʦʪʤʝʪʠʣʘ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ɻʏʇ ʚ ʩʬʝʨʝ ɺʆ (ʪʘʙʣʠʮʘ 1). 

ʊʘʙʣʠʮʘ 1 

ʇʨʦʙʣʝʤʳ ʨʝʘʣʠʟʘʮʠʠ ɻʏʇ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʬʝʨʝ 

ɸʩʧʝʢʪ ʇʨʦʙʣʝʤʳ 

ʬʠʥʘʥʩʦʚʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʡ 

- ʦʪʩʫʪʩʪʚʫʝʪ ʤʦʪʠʚʘʮʠʷ ʢ ʧʘʨʪʥʝʨʩʪʚʫ ʚ ʩʬʝʨʝ ɺʆ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʯʘʩʪʥʦʛʦ ʩʝʢʪʦʨʘ (ʚ 

ʯʘʩʪʥʦʩʪʠ, ʚ ʩʬʝʨʝ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ);  

- ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʘ ʥʘʙʣʶʜʘʝʪʩʷ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʨʠʩʢʘ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ɻʏʇ-ʧʨʦʝʢʪʦʚ ʚ ʜʘʥʥʦʡ 

ʩʬʝʨʝ;  

- ʧʨʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ ʧʘʨʪʥʝʨʳ ʦʨʠʝʥʪʠʨʫʶʪʩʷ ʥʘ ʟʘʪʨʘʪʳ, ʘ ʥʝ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ;  

ʬʠʥʘʥʩʦʚʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʡ 

- ʜʝʬʠʮʠʪ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʤʦʜʝʨʥʠʟʘʮʠʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʮʝʣʦʤ;  

- ʧʘʨʪʥʝʨʳ ʦʪʜʘʶʪ ʧʨʝʜʧʦʯʪʝʥʠʝ çʢʦʨʦʪʢʠʤè ʠʥʚʝʩʪʠʮʠʷʤ, ʘ ʧʨʦʝʢʪʳ ʩʬʝʨʳ ɺʆ ʦʙʣʘʜʘʶʪ ʜʣʷ 

ʥʠʭ ʥʠʟʢʦʡ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴʶ;  

- ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʘʤʢʘʭ ʩʬʝʨʳ ɺʆ, ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʦʪʨʝʙʥʦʩʪʷʤ ʥʠ ʨʳʥʢʘ ʪʨʫʜʘ, 

ʥʠ ʵʢʦʥʦʤʠʢʠ ʚ ʮʝʣʦʤ 

ʘʜʤʠʥʠʩʪʨʘ-ʪʠʚʥʦ-

ʦʨʛʘʥʠʟʘʮʠʦʥ-ʥʳʡ 

- ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʧʨʦʝʢʪʦʚ ɻʏʇ ʚ ʩʬʝʨʝ ɺʆ ʥʝʜʦʩʪʘʪʦʯʥʦ ʨʘʟʚʠʪʘ;  

- ʥʘ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʯʘʩʪʦ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʬʘʢʪʦʨ ʢʦʨʨʫʧʮʠʠ;  

- ʩʠʩʪʝʤʘ ʫʨʝʛʫʣʠʨʦʚʘʥʠʷ ʢʦʥʬʣʠʢʪʦʚ ʥʝʜʦʩʪʘʪʦʯʥʦ ʨʘʟʚʠʪʘ; 

- ʦʪʩʫʪʩʪʚʫʝʪ ʝʜʠʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʥʘʫʯʥʦ-ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ɻʏʇ-ʧʨʦʝʢʪʳ ʚ ʩʬʝʨʝ ɺʆ ʠʤʝʶʪ ʥʝʩʦʚʝʨʰʝʥʥʫʶ ʩʠʩʪʝʤʫ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ  

 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʠʣ ʚʳʜʝʣʠʪʴ (ʪʘʙʣʠʮʘ 2) ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, 

ʚʦʟʤʦʞʥʳʭ ʚ ʨʘʤʢʘʭ ɻʏʇ-ʧʨʦʝʢʪʦʚ ʚ ʩʬʝʨʝ ɺʆ. 

 

ʊʘʙʣʠʮʘ 2  

ʅʘʧʨʘʚʣʝʥʠʷ ɻʏʇ ʚ ʩʬʝʨʝ ɺʆ 

ʅʘʧʨʘʚʣʝʥʠʝ ʉʦʜʝʨʞʘʥʠʝ 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʧʦʜʜʝʨʞʢʘ - ʤʘʪʝʨʠʘʣʴʥʘʷ ʧʦʜʜʝʨʞʢʘ ʩʪʫʜʝʥʪʦʚ, ʘʩʧʠʨʘʥʪʦʚ, ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʚ ʬʦʨʤʝ ʛʨʘʥʪʦʚ, ʣʴʛʦʪ, 

ʩʪʠʧʝʥʜʠʡ; 

- ʦʙʝʩʧʝʯʝʥʠʝ ʨʘʟʚʠʪʠʷ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ; 

- ʦʨʛʘʥʠʟʘʮʠʷ ʚ ʚʫʟʘʭ ʜʝʣʦʚʳʭ ʠʛʨ; 

- ʩʦʟʜʘʥʠʝ ʵʥʜʘʫʤʝʥʪ-ʬʦʥʜʦʚ; 

ʋʧʨʘʚʣʝʥʠʝ 

ʩʦʜʝʨʞʘʪʝʣʴʥʳʤ 

ʥʘʧʦʣʥʝʥʠʝʤ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ 

- ʩʦʚʤʝʩʪʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ; 

- ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʘʢʪʠʢ; 

- ʫʯʘʩʪʠʝ ʧʘʨʪʥʝʨʦʚ ʚ ʧʨʝʧʦʜʘʚʘʥʠʠ ʜʠʩʮʠʧʣʠʥ, ʧʨʦʚʝʜʝʥʠʠ ʵʢʟʘʤʝʥʦʚ, ʟʘʱʠʪʝ ɺʂʈ; 

- ʮʝʣʝʚʘʷ ʧʦʜʛʦʪʦʚʢʘ ʢʘʜʨʦʚ; 

- ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ ʞʠʟʥʠ 

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ 

- ʩʦʚʤʝʩʪʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʧʨʦʝʢʪʳ; 

- ʦʪʢʨʳʪʠʝ ʙʘʟʦʚʳʭ ʠʣʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʢʘʬʝʜʨ; 

- ʫʯʘʩʪʠʝ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʦʙʦʨʫʜʦʚʘʥʠʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʮʝʥʪʨʦʚ ʠ ʣʘʙʦʨʘʪʦʨʠʡ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʚ ʭʦʜʝ ʘʥʘʣʠʟʘ ʣʠʪʝʨʘʪʫʨʳ ʦʙʦʙʱʝʥʠʡ, ʮʝʣʝʩʦʦʙʨʘʟʥʳʤʠ, ʧʦ 

ʤʥʝʥʠʶ ʘʚʪʦʨʘ, ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ɻʏʇ ʚ ʩʬʝʨʝ ɺʆ ʚ ʯʘʩʪʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʘʩʧʝʢʪʘ:  

- ʧʨʘʢʪʠʯʝʩʢʦʝ ʨʘʩʰʠʨʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭ ʤʝʭʘʥʠʟʤʦʚ ɻʏʇ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ, ʥʝ 

ʠʟʤʝʥʷʷ ʜʝʡʩʪʚʫʶʱʝʡ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʳ;  

- ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʳ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʝʡ ɻʏʇ ʚ ʩʬʝʨʝ ɺʆ; 
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- ʨʝʘʣʠʟʘʮʠʷ ʤʝʭʘʥʠʟʤʦʚ, ʩʪʠʤʫʣʠʨʫʶʱʠʭ ʨʘʟʚʠʪʠʝ ʧʨʘʢʪʠʢʠ ɻʏʇ ʚ ʩʬʝʨʝ ɺʆ, ʧʦʩʨʝʜʩʪʚʦʤ 

ʩʦʟʜʘʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʨʘʚʦʚʳʭ ʫʩʣʦʚʠʡ; 

- ʨʘʟʚʠʪʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʬʦʨʤ ɻʏʇ. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɼʤʠʪʨʠʝʚʘ ɽ. ɸ. ʈʘʟʚʠʪʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ ʚ ʩʬʝʨʝ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ. ɸʚʪʦʨʝʬʝʨʘʪ ʜʠʩʩʝʨʪʘʮʠʠ ʥʘ ʩʦʠʩʢʘʥʠʝ ʥʘʫʯʥʦʡ ʩʪʝʧʝʥʠ ʢʘʥʜʠʜʘʪʘ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, - 

ʄʦʩʢʚʘ, - 2012  

É ʊʠʭʦʥʦʚʘ ɸ.ɼ., 2016 

 

 

 

 

ʋɼʂ 338 

ɸ.ɸ. ʊʫʢʪʘʝʚ 

ʉʪʫʜʝʥʪ ʢʘʬʝʜʨʳ çɺʦʜʥʳʝ ʙʠʦʨʝʩʫʨʩʳ ʠ ʘʢʚʘʢʫʣʴʪʫʨʘè 

ʌ. ʍʘʩʘʥʦʚ 

ʉʪʫʜʝʥʪ ʢʘʬʝʜʨʳ çʄʝʥʝʜʞʤʝʥʪè 

ʉ.ɺ. ʇʠʨʦʛʦʚʘ 

ʉʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ çʄʝʥʝʜʞʤʝʥʪè 

ʂʘʟʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʂʘʟʘʥʴ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ʊɽʈʈʀʊʆʈʀʀ ʆʇɽʈɽɾɸʖʑɽɻʆ ʉʆʎʀɸʃʔʅʆ-ʕʂʆʅʆʄʀʏɽʉʂʆɻʆ ʈɸɿɺʀʊʀʗ ï 

ʇʈɽʀʄʋʑɽʉʊɺɸ ɼʃʗ ʕʂʆʅʆʄʀʂʀ ʈɽɻʀʆʅɸ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥ ʚʦʧʨʦʩ ʦ ʩʦʟʜʘʥʠʠ ʪʝʨʨʠʪʦʨʠʠ ʦʧʝʨʝʞʘʶʱʝʛʦ ʨʘʟʚʠʪʠʷ, ʝʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʣʷ 

ʨʝʛʠʦʥʘ ʠ ʜʣʷ ʨʝʟʠʜʝʥʪʦʚ ʚʭʦʜʷʱʠʭ ʚ ʥʝʛʦ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʉʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ, ʨʝʛʠʦʥ, ʵʢʦʥʦʤʠʢʘ, ʥʘʣʦʛʠ, ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ. 

 

ʉʝʛʦʜʥʷ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠʜʫʪ ʧʨʦʮʝʩʩʳ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʦʟʜʘʶʱʠʝ ʥʦʚʳʡ ʪʠʧ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. ɺ ʩʚʷʟʠ ʩ ʧʦʷʚʣʝʥʠʝʤ ʥʦʚʳʭ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʦʙʨʘʟʦʚʘʥʠʡ ʚ ʨʝʛʠʦʥʘʭ ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʈʦʩʩʠʠ. ʕʪʠ 

ʠʟʤʝʥʝʥʠʷ ʩʚʷʟʘʥʳ ʩ ʩʦʟʜʘʥʠʝʤ ʪʝʨʨʠʪʦʨʠʡ ʦʧʝʨʝʞʘʶʱʝʛʦ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ (ʊʆʉʕʈ) 

[1]. ʊʆʕʉʈ ï ʵʪʦ ʛʠʙʢʠʝ ʩʝʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʢʦʦʧʝʨʘʮʠʠ ʚʙʣʠʟʠ ʨʘʟʤʝʱʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʩʦʟʜʘʶʱʠʝ ʦʜʠʥ ʠ ʪʦʪ ʞʝ, ʣʠʙʦ ʩʤʝʞʥʳʡ ʪʦʚʘʨ ʠ ʩʦʚʤʝʩʪʥʦ ʩʦʟʜʘʶʱʠʭ ʢʦʥʢʫʨʝʥʮʠʶ ʥʘ 

ʚʥʫʪʨʝʥʥʝʤ ʠ ʚʥʝʰʥʝʤ ʨʳʥʢʘʭ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ. 

ɼʘʥʥʳʝ ʧʨʦʮʝʩʩʳ ʩʪʘʣʠ ʧʨʠʯʠʥʦʡ ʧʦʷʚʣʝʥʠʷ ʨʷʜʘ ʥʦʚʳʭ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʧʦʣʠʪʠʢʦ-ʧʨʘʚʦʚʳʭ, 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʟʘʪʨʫʜʥʝʥʠʡ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ. 

ʏʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʠʚʝʣʦ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʧʨʠʥʷʪʠʶ çʂʦʥʮʝʧʮʠʠ ʩʪʨʘʪʝʛʠʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʄʠʥʵʢʦʥʦʤʨʘʟʚʠʪʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʦʨʠʪʝʪʘʤʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ.  

ʉʨʝʜʠ ʦʩʥʦʚʥʳʭ ʩʪʘʪʝʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʂʦʥʮʝʧʮʠʠ, ʭʦʪʝʣʠ ʙʳ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʝ ʠʟ ʥʠʭ, 

ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ ʥʘʣʦʛʦʚʳʤʠ ʩʪʘʚʢʘʤʠ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʡ, ʧʦʣʫʯʠʚʰʠʝ ʩʪʘʪʫʩ ʨʝʟʠʜʝʥʪʘ ʊʆʉʕʈ 

(ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴ, ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʆʉʕʈ, ʘ ʪʘʢʞʝ ʚʥʝʩʝʥ ʚ ʩʧʠʩʦʢ 

ʨʝʟʠʜʝʥʪʦʚ ʊʆʉʕʈ), ʠ ʜʣʷ ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ ʩʥʠʞʝʥʥʦʡ ʩʪʘʚʢʠ ʥʘ ʧʨʠʙʳʣʴ, ʥʘʜʣʝʞʘʱʝʡ 

ʟʘʯʠʩʣʝʥʠʶ ʚ ʙʶʜʞʝʪʳ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ɺʝʣʠʯʠʥʘ ʥʘʣʦʛʦʚʦʡ ʩʪʘʚʢʠ, ʥʘʜʣʝʞʘʱʘʷ 
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ʟʘʯʠʩʣʝʥʠʶ ʚ ʙʶʜʞʝʪʳ ʩʫʙʲʝʢʪʦʚ ʈʌ, ʩʦʩʪʘʚʣʷʝʪ 5% ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʷʪʠ ʥʘʣʦʛʦʚʳʭ ʧʝʨʠʦʜʦʚ, ʥʘʯʠʥʘʷ ʩ 

ʧʝʨʠʦʜʘ, ʚ ʢʦʪʦʨʦʤ ʩʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʥʘʣʦʛʦʚʦʛʦ ʫʯʝʪʘ ʙʳʣʘ ʜʦʙʳʪʘ ʧʝʨʚʘʷ ʧʨʠʙʳʣʴ ʦʪ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠ ʥʝ 

ʩʥʠʞʘʝʪʩʷ ʥʠʞʝ 10% ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʫʶʱʠʭ ʧʷʪʠ ʥʘʣʦʛʦʚʳʭ ʧʝʨʠʦʜʦʚ.  

ɺ ʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʚʠʜʠʪʩʷ, ʯʪʦ ʨʝʟʠʜʝʥʪʘʤʠ ʊʆʕʉʈ ʜʦʣʞʥʳ ʩʪʘʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʟʘʥʠʤʘʶʱʠʝ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ. ʅʝ ʩʝʢʨʝʪ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʟʘʚʠʩʠʪ ʦʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠʥʥʦʚʘʮʠʠ, ʯʪʦ ʢʘʢ ʨʘʟ ʠ ʩʦʟʜʘʶʪ ʊʆʕʉʈ ï ʩʦʟʜʘʚʘʷ ʩʦʮʠʘʣʴʥʫʶ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʜʣʷ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʙʠʟʥʝʩʘ ï ʧʨʝʜʣʘʛʘʷ ʦʨʛʘʥʠʟʘʮʠʷʤ ʩʙʳʪʦʚʳʝ, ʬʠʥʘʥʩʦʚʳʝ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ, ʢʦʥʩʘʣʪʠʥʛʦʚʳʝ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʫʛʠ, ʘ ʪʘʢʞʝ ʮʝʥʪʨʳ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ [2].  

ɻʣʘʚʥʳʤ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦʤ ʚ ʠʥʪʝʨʝʩʘʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʚʘʞʥʳʤ ʫʩʣʦʚʠʝʤ ʠʭ ʨʝʟʫʣʴʪʘʪʘ ʩʣʫʞʠʪ 

ʧʦʜʛʦʪʦʚʢʘ ʢʘʜʨʦʚ ʜʣʷ ʩʪʨʝʤʠʪʝʣʴʥʦ ʨʘʩʪʫʱʠʭ ʦʪʨʘʩʣʝʡ, ʯʪʦ ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʨʫʧʥʦʛʦ 

ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ, ʩʦʚʤʝʩʪʥʘʷ ʨʘʙʦʪʘ ʩ ʢʦʪʦʨʳʤ ʙʫʜʝʪ ʚʝʩʪʠʩʴ ʩ ʮʝʣʴʶ ʫʣʫʯʰʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ 

ʚ ʨʝʛʠʦʥʝ ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʝʛʦ ʨʘʟʚʠʪʠʶ [3-4]. 

ʄʠʨʦʚʦʡ ʦʧʳʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʠʤʝʥʥʦ ʪʝʭʥʦʧʘʨʢʠ ʠ ʪʝʭʥʦʧʦʣʠʩʳ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʘʤʠ ʩʦʟʜʘʥʠʷ 

ʧʨʦʪʦʪʠʧʦʚ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʧʨʦʭʦʜʷʪ ʦʪʙʦʨ ʠ ʘʧʨʦʙʘʮʠʶ ʧʨʠʝʤʣʝʤʳʭ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʚʥʝʜʨʝʥʠʷ ʚ ʩʪʨʫʢʪʫʨʫ ʵʢʦʥʦʤʠʢʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʡ ʈʦʩʩʠʠ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʫʯʠʪʴ ʤʠʨʦʚʦʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʦʧʳʪ ʨʘʙʦʪʳ 

ʜʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʧʨʝʜʣʦʞʠʪʴ ʘʜʘʧʪʠʨʦʚʘʥʥʫʶ ʤʦʜʝʣʴ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʚʳʩʦʢʦʪʝʭʥʠʯʝʩʢʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ.  

ʊʨʫʜʥʦʩʪʴ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʘʫʯʥʦ-ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʢʨʦʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ 

ʤʥʦʛʦʦʙʝʱʘʶʱʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝ ʧʦʣʫʯʘʶʪ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʨʝʩʫʨʩʳ [5]. ʊʝʭʥʦʧʦʣʠʩʳ ʞʝ ʧʫʪʝʤ ʩʦʩʨʝʜʦʪʦʯʝʥʠʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʩʫʙʲʝʢʪʦʚ ʥʘ 

ʦʜʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʦʟʚʦʣʷʶʪ ʨʝʰʠʪʴ ʜʘʥʥʫʶ ʧʨʦʙʣʝʤʫ. ʀ ʣʫʯʰʠʤ ʚʘʨʠʘʥʪʦʤ ʦʙʨʘʟʦʚʘʥʠʷ ʪʘʢʠʭ 

ʪʝʭʥʦʧʦʣʠʩʦʚ ʚ ʈʦʩʩʠʠ ʜʦʣʞʥʦ ʩʪʘʪʴ ʠʭ ʩʦʟʜʘʥʠʝ ʥʘ ʦʩʥʦʚʝ ʯʘʩʪʥʦ-ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ [6]. 

ɸʥʘʣʠʟ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʚʳʨʫʯʢʘ ʪʝʭʥʦʧʦʣʠʩʦʚ ʩʪʨʝʤʠʪʝʣʴʥʦ ʨʘʩʪʝʪ. 

ʊʘʢʞʝ, ʭʦʪʝʣʦʩʴ ʙʳ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʠ ʢʦʣʠʯʝʩʪʚʦ ʪʝʭʥʦʧʘʨʢʦʚ ʝʞʝʛʦʜʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʩʚʷʟʘʥʦ 

ʵʪʦ ʩ ʪʝʤ, ʯʪʦ ʠʥʚʝʩʪʦʨʳ ʚʠʜʷʪ ʚ ʥʠʭ ʚʦʟʤʦʞʥʦʩʪʴ ʩʥʠʞʝʥʠʷ ʥʘʣʦʛʦʚʦʡ ʩʪʘʚʢʠ, ʯʪʦ ʫʤʝʥʴʰʘʝʪ ʚʨʝʤʷ 

ʚʦʟʚʨʘʪʘ ʚʣʦʞʝʥʥʳʭ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʚ ʥʦʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ [7]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʊʆʉʕʈ ï ʵʪʦ ʪʝʨʨʠʪʦʨʠʷ, ʥʘ ʢʦʪʦʨʦʡ ʩʦʟʜʘʶʪʩʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʝ ʫʩʣʦʚʠʷ 

ʧʦʟʚʦʣʷʶʱʠʝ ʦʨʛʘʥʠʟʦʚʘʪʴ ʥʦʚʳʡ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʙʠʟʥʝʩ, ʛʜʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʣʴʛʦʪʥʦʝ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʝ, 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʠ ʪʘʤʦʞʝʥʥʳʝ ʨʝʞʠʤʳ. ʊʆʕʉʈ ʵʪʦ ʤʠʨʦʚʘʷ ʧʨʘʢʪʠʢʘ ʧʨʠʚʣʝʯʝʥʠʷ ʠʟʚʝʩʪʥʳʭ ʠ 

ʩʦʣʠʜʥʳʭ ʢʦʤʧʘʥʠʡ. ʊʘʢʞʝ, ʧʦʷʚʣʝʥʠʝ ʪʝʭʥʦʧʘʨʢʦʚ ʨʝʰʘʝʪ ʨʷʜ ʟʘʜʘʯ ʵʢʦʥʦʤʠʢʠ ʨʝʛʠʦʥʦʚ ʠ ʤʦʞʝʪ 

ʦʙʝʩʧʝʯʠʪʴ ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʢʣʠʤʘʪ ʜʣʷ ʠʥʚʝʩʪʠʮʠʡ, ʫʚʝʣʠʯʝʥʠʷ ʧʨʝʩʪʠʞʥʦʩʪʠ ʚʣʦʞʝʥʠʡ, ʫʣʫʯʰʝʥʠʝ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʝʣʠʯʠʥʳ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɸ ʩ ʵʪʠʤ, ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʧʨʠʙʳʣʠ 

ʤʝʩʪʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʙʶʜʞʝʪʦʚ ʧʫʪʝʤ ʧʦʚʳʰʝʥʠʷ ʥʘʣʦʛʦʚ, ʠ ʫʚʝʣʠʯʝʥʠʷ ʟʘʥʷʪʦʩʪʠ ʧʫʪʝʤ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʦʚʳʭ ʤʝʩʪ ʜʣʷ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ, ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʨʝʛʠʦʥʘ, 

ʠ ʢʘʢ ʨʝʟʫʣʴʪʘʪ, ʩʥʠʞʝʥʠʷ ʩʦʮʠʘʣʴʥʦʛʦ ʥʝʨʘʚʝʥʩʪʚʘ ʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʥʝʜʦʚʦʣʴʩʪʚʘ. 
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ʅ.ʉ.ʐʘʙʘʢʘʝʚʘ 

ʤʘʛʠʩʪʨ 

ʉʘʤʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʉʘʤʘʨʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ʆʉʆɹɽʅʅʆʉʊʀ ʆʈɻɸʅʀɿɸʎʀʀ ʇʈʆʎɽʉʉɸ ʉʊʈɸʊɽɻʀʏɽʉʂʆɻʆ ʇʃɸʅʀʈʆɺɸʅʀʗ ʅɸ 

ʋʈʆɺʅɽ ʄʋʅʀʎʀʇɸʃʔʅʓʍ ʈɸʁʆʅʆɺ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʨʘʙʦʪʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʠ ʦʧʠʩʘʥʳ ʧʨʠʥʮʠʧʳ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʥʘ ʫʨʦʚʥʝ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʨʘʡʦʥʦʚ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʧʦʩʪʨʦʝʥʠʝ 

ʚʝʨʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ. ɺ 

ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʫʧʨʘʚʣʝʥʠʷ ʣʶʙʦʡ 

ʩʪʨʫʢʪʫʨʦʡ, ʘ ʦʩʦʙʝʥʥʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʫʨʦʚʥʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʤʫʥʠʮʠʧʘʣʴʥʳʡ ʨʘʡʦʥ, ʤʫʥʠʮʠʧʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, 

ʩʪʨʘʪʝʛʠʷ, ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ. 

  

 ʋʩʣʦʚʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʪʨʝʙʫʶʪ ʧʨʠʜʘʥʠʷ ʧʨʦʮʝʩʩʫ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʙʦʣʴʰʝʡ ʦʧʨʝʜʝʣʝʥʥʦʩʪʠ, ʫʪʦʯʥʝʥʠʷ ʥʘʙʦʨʘ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʚʥʝʜʨʝʥʠʝ ʢʦʪʦʨʳʭ 

ʩʪʘʥʝʪ ʩʦʜʝʡʩʪʚʦʚʘʪʴ ʫʚʝʣʠʯʝʥʠʶ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ.  

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩʪʨʘʥʳ ʦʨʛʘʥʘʤʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʨʝʘʣʠʟʫʶʪʩʷ ʚ ʨʘʟʣʠʯʥʦʤ ʩʦʯʝʪʘʥʠʠ ʮʝʣʠ ʬʝʜʝʨʘʣʴʥʦʡ 

ʧʦʣʠʪʠʢʠ, ʧʦʣʠʪʠʢʠ ʩʫʙʲʝʢʪʘ ʈʌ, ʘ ʪʘʢʞʝ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ. ɹʝʟʫʩʣʦʚʥʦ, ʩʪʨʘʪʝʛʠʯʝʩʢʠʤʠ 

ʠʥʪʝʨʝʩʘʤʠ ʚʩʝʭ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʧʦʣʠʪʠʢ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʩʫʚʝʨʝʥʥʦʡ ʮʝʣʦʩʪʥʦʩʪʠ 

ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʙʣʘʛʦʧʦʣʫʯʠʷ ʝʛʦ ʛʨʘʞʜʘʥ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʦʙʱʝʧʨʠʥʷʪʳʡ ʧʨʠʥʮʠʧ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠ 

ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ʅʦ ʦʙʱʠʡ ʚʝʢʪʦʨ ʜʘʥʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʣʠʪʠʢ ʩʤʦʞʝʪ ʦʭʚʘʪʳʚʘʪʴ 

ʚʥʫʪʨʝʥʥʠʝ ʢʦʥʢʨʝʪʥʳʝ ʧʨʦʪʠʚʦʨʝʯʠʷ (ʨʘʟʥʦʛʣʘʩʠʷ), ʧʨʝʜʦʧʨʝʜʝʣʝʥʥʳʝ ʬʝʜʝʨʘʣʴʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ 

ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴʶ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ. ʕʪʦ ʪʨʝʙʫʝʪ ʩʠʥʭʨʦʥʥʦʛʦ, ʢʘʢ 

ʩʦ ʩʪʦʨʦʥʳ ʬʝʜʝʨʘʣʴʥʳʭ ʦʨʛʘʥʦʚ ʫʧʨʘʚʣʝʥʠʷ, ʪʘʢ ʠ ʦʨʛʘʥʦʚ ʫʧʨʘʚʣʝʥʠʷ ʩʫʙʲʝʢʪʦʚ ʈʌ, ʤʫʥʠʮʠʧʘʣʠʪʝʪʦʚ 

ʦʩʤʳʩʣʠʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʪʦʥʢʦʡ, ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʡ ʠ ʩʢʦʦʨʜʠʥʠʨʦʚʘʥʥʦʡ ʥʘʩʪʨʦʡʢʠ 

ʫʧʨʘʚʣʝʥʠʷ ʵʢʦʥʦʤʠʢʦʡ ʨʝʛʠʦʥʦʚ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʩ ʫʯʝʪʦʤ ʥʝ ʚʩʝʛʜʘ ʘʙʩʦʣʶʪʥʦ ʩʭʦʞʠʭ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʝʡ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʚʳʩʪʨʘʠʚʘʥʠʷ ʚʟʘʠʤʦʧʨʠʝʤʣʝʤʦʛʦ ʢʦʥʩʝʥʩʫʩʘ.  

ɺ ʈʦʩʩʠʠ ʧʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʠ ʨʳʥʦʯʥʳʭ ʨʝʬʦʨʤ ʫ ʤʝʩʪʥʳʭ ʚʣʘʩʪʝʡ ʠ 

ʛʦʨʦʜʩʢʠʭ ʩʦʦʙʱʝʩʪʚ ʧʦʷʚʠʣʘʩʴ ʥʫʞʜʘ ʠ ʨʝʩʫʨʩʳ ʜʣʷ ʧʝʨʝʭʦʜʘ ʦʪ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʠʝʨʘʨʭʠʯʝʩʢʦʛʦ ʢ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʤʫ ʧʣʘʥʠʨʦʚʘʥʠʶ, ʢʘʢ ʦʜʥʦʤʫ ʠʟ ʙʦʣʝʝ ʨʝʟʫʣʴʪʘʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʧʣʘʥʠʨʦʚʘʥʠʷ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʧʦʩʝʣʝʥʠʡ, ʚʳʨʘʞʘʶʱʝʤʫʩʷ ʚ ʦʪʢʘʟʝ ʦʪ ʜʠʨʝʢʪʠʚʥʦʩʪʠ ʚ ʧʦʣʴʟʫ ʨʘʚʥʦʚʝʩʠʷ 

ʠʥʪʝʨʝʩʦʚ, ʫʩʪʘʥʦʚʣʝʥʠʠ ʧʘʨʪʥʝʨʩʢʠʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʠʤʧʝʨʘʪʠʚʥʳʭ ʩʪʨʫʢʪʫʨ ʩ ʤʥʦʛʦʦʙʨʘʟʥʳʤʠ 

ʩʫʙʲʝʢʪʘʤʠ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ, ʥʘʩʝʣʝʥʠʝʤ, ʜʦʟʚʦʣʷʶʱʝʤʫ ʤʫʥʠʮʠʧʘʣʴʥʳʤ ʦʙʨʘʟʦʚʘʥʠʷʤ ʦʧʪʠʤʘʣʴʥʳʤ 
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ʦʙʨʘʟʦʤ ʧʨʠʩʧʦʩʦʙʠʪʴʩʷ ʢ ʙʳʩʪʨʦʠʟʤʝʥʷʶʱʠʤʩʷ ʚʥʝʰʥʠʤ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʤ ʠ ʦʩʦʙʝʥʥʦ ʧʨʦʜʫʢʪʠʚʥʦ 

ʦʩʫʱʝʩʪʚʠʪʴ ʟʘʣʦʞʝʥʥʳʡ ʚ ʥʠʭ ʧʦʪʝʥʮʠʘʣ.  

ʄʫʥʠʮʠʧʘʣʴʥʳʝ ʦʨʛʘʥʳ ʚʣʘʩʪʠ ʦʙʣʘʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴʶ ʥʝʟʘʚʠʩʠʤʦ ʦʧʨʝʜʝʣʷʪʴ ʧʨʠʦʨʠʪʝʪʳ 

ʩʦʙʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʪʘʢ ʢʘʢ ʦʜʥʠʤ ʠʟ ʧʨʝʜʤʝʪʦʚ ʚʝʜʝʥʠʷ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 
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ʧ.6 ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ çʆʙ ʦʙʱʠʭ ʧʨʠʥʮʠʧʘʭ ʦʨʛʘʥʠʟʘʮʠʠ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠè ʦʪ 06.10.2003 ˉ 131-ʌɿ ʢ ʯʘʩʪʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʧʦ ʨʝʰʝʥʠʶ 

ʧʨʦʙʣʝʤ ʤʝʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ ʦʪʥʦʩʠʪʩʷ ʧʨʠʟʥʘʥʠʝ ʠ ʢʦʦʨʜʠʥʘʮʠʷ ʠʩʧʦʣʥʝʥʠʷ ʧʣʘʥʦʚ ʠ ʧʨʦʛʨʘʤʤ ʝʜʠʥʦʛʦ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ[1].  

ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʢʘʢ ʦʙʲʝʢʪ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʚ ʦʨʛʘʥʠʟʘʮʠʠ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʦʙʣʘʜʘʝʪ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʥʳʤʠ ʯʝʨʪʘʤʠ, ʢʘʢʠʝ ʦʙʫʩʣʦʚʣʠʚʘʶʪʩʷ 

ʪʝʤ, ʢʘʢʘʷ ʪʝʨʨʠʪʦʨʠʷ ʠ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ ʚʭʦʜʷʪ ʚ ʝʛʦ ʩʪʨʫʢʪʫʨʫ.  

ʎʝʣʴ ʨʘʟʨʘʙʦʪʢʠ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩʦʩʪʦʠʪ ʚ ʧʦʠʩʢʝ ʠʩʪʦʯʥʠʢʦʚ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʫʚʝʣʠʯʝʥʠʷ ʩʪʝʧʝʥʠ ʝʛʦ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʥʘ ʙʘʟʝ ʧʦʚʳʰʝʥʠʷ 

ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʠ ʤʥʦʛʦʩʪʦʨʦʥʥʝʛʦ ʨʘʟʚʠʪʠʷ ʣʠʯʥʦʩʪʠ ʛʨʘʞʜʘʥ.  

ʉʦʛʣʘʩʥʦ ʪʦʤʫ ʦʙʩʪʦʷʪʝʣʴʩʪʚʫ, ʯʪʦ ʩʝʡʯʘʩ ʫʞʝ ʠ ʤʫʥʠʮʠʧʘʣʠʪʝʪʳ ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʢʦʥʮʝʧʮʠʠ ʥʘ 

ʧʝʨʩʧʝʢʪʠʚʫ ï ʜʦ 2025-2030ʛ. ʛ., ʥʝʦʙʭʦʜʠʤʦ ʦʪʯʝʪʣʠʚʦ ʫʩʪʘʥʦʚʠʪʴ ʧʝʨʚʝʥʩʪʚʫʶʱʠʝ ʬʫʥʢʮʠʠ.  

ʉʪʨʘʪʝʛʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʜʚʫʭ ʢʦʤʧʦʥʝʥʪʘʭ: 

ʵʢʦʥʦʤʠʯʝʩʢʦʤ ï ʢʘʢ ʵʬʬʝʢʪʠʚʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʨʝʩʫʨʩʦʚ ʤʝʩʪʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʩʦʮʠʘʣʴʥʫʶ ï ʢʘʢ ʫʣʫʯʰʝʥʠʝ 

ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ.  

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʩʯʠʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʘʥʘʣʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʨʘʡʦʥʦʚ, ʢʦʪʦʨʳʝ, ʚ ʩʫʱʥʦʩʪʠ, ʠʩʪʝʢʘʶʪ ʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʙʣʝʤ ʨʘʟʚʠʪʠʷ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʨʘʡʦʥʦʚ ʠ ʤʘʣʳʭ ʛʦʨʦʜʦʚ ʈʌ:  

1. ɺʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʡ, ʘ ʠʤʝʥʥʦ ʤʫʥʠʮʠʧʘʣʴʥʳʝ ʨʘʡʦʥʳ ʠ ʚʭʦʜʷʱʠʝ ʧʦʩʝʣʝʥʠʷ (ʟʘ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʠʩʢʣʶʯʝʥʠʝʤ), ʨʘʩʧʦʣʘʛʘʶʪ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʠʤ ʧʨʦʤʳʰʣʝʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ.  

2. ɺʦʟʤʦʞʥʦʩʪʠ ʨʘʟʨʝʰʝʥʠʷ ʪʨʫʜʥʦʩʪʝʡ ʠ ʧʨʦʪʠʚʦʨʝʯʠʡ ʚ ʨʘʟʚʠʪʠʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʨʘʡʦʥʦʚ 

ʦʩʣʦʞʥʷʶʪʩʷ ʪʝʤ, ʯʪʦ ʜʘʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʠʤʝʶʪ ʨʘʟʚʠʪʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʘ ʪʘʢʞʝ 

ʦʧʪʠʤʘʣʴʥʦʡ ʩʪʨʦʠʪʝʣʴʥʦʡ ʙʘʟʦʡ, ʛʨʘʤʦʪʥʳʤʠ ʢʘʜʨʘʤʠ, ʨʝʩʫʨʩʘʤʠ.  

3. ʉʫʱʝʩʪʚʝʥʥʦʡ ʟʘʜʘʯʝʡ ʜʣʷ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʨʘʡʦʥʦʚ ʚʩʪʘʣ ʚʦʧʨʦʩ ʨʘʟʚʠʪʠʷ ʩʦʮʠʘʣʴʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʝʝ ʩʦʜʝʨʞʘʥʠʝ.  

4. ɹʶʜʞʝʪʳ ʦʩʥʦʚʥʦʡ ʤʘʩʩʳ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʨʘʡʦʥʦʚ ʈʦʩʩʠʠ ʩʢʣʘʜʳʚʘʶʪʩʷ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʟʘ 

ʩʯʝʪ ʩʫʙʩʠʜʠʡ ʠʟ ʙʶʜʞʝʪʘ ʩʫʙʲʝʢʪʘ ʌʝʜʝʨʘʮʠʠ.  

5. ʂʘʢ ʧʨʘʚʠʣʦ, ʥʝʙʦʣʴʰʦʡ ʫʨʦʚʝʥʴ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʵʢʦʥʦʤʠʢʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʨʘʡʦʥʦʚ 

(ʩʦʦʪʚʝʪʩʪʚʝʥʥʳʡ ʝʡ ʨʝʩʫʨʩʥʳʡ ʧʦʪʝʥʮʠʘʣ) ʩʫʞʘʶʪ ʧʝʨʩʧʝʢʪʠʚʳ ʥʝ ʪʦʣʴʢʦ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʥʦ ʚ 

ʪʦʤ ʯʠʩʣʝ ʠ ʠʭ ʵʬʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚ ʧʦʩʪʦʷʥʥʦ ʠʟʤʝʥʷʶʱʠʭʩʷ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʠʨʘ. 

ʅʝʦʜʥʦʨʦʜʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʡ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ, ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, 

ʨʘʟʥʦʨʦʜʥʦʩʪʴʶ ʠ ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʠ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʘʢʪʫʘʣʴʥʳʭ ʤʝʨ ʧʦ ʩʪʨʘʪʝʛʠʯʝʩʢʦʤʫ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ 

ʨʘʟʚʠʪʠʶ ʜʣʷ ʚʩʝʡ ʤʝʩʪʥʦʩʪʠ ʨʘʡʦʥʘ [2]. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʦʥʮʝʧʮʠʷ ʧʣʘʥʦʚ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʨʘʡʦʥʘ ʚ ʨʘʤʢʘʭ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʙʣʦʢʘ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʥʘ ʜʚʘ ʥʝʟʘʚʠʩʠʤʳʭ 

ʫʨʦʚʥʷ:  

ï ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ;  

ï ʩʝʣʴʩʢʦʛʦ ʧʦʩʝʣʝʥʠʷ.  

ʇʨʠ ʵʪʦʤ ʢ ʦʪʣʠʯʠʪʝʣʴʥʳʤ ʯʝʨʪʘʤ ʦʨʛʘʥʠʟʘʮʠʠ ʧʣʘʥʦʚ ʥʘ ʫʨʦʚʥʝ ʧʦʩʝʣʝʥʠʡ ʠʤʝʝʪ ʦʪʥʦʰʝʥʠʝ ʪʦ, ʯʪʦ 

ʥʘ ʧʨʝʜʦʩʪʘʚʣʝʥʥʦʤ ʫʨʦʚʥʝ ʥʝ ʧʣʘʥʠʨʫʝʪʩʷ ʨʘʟʚʠʪʠʷ ʦʪʜʝʣʴʥʦʛʦ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʘ ʨʘʟʚʠʪʠʷ. 

ʇʨʠʯʠʥʘʤʠ ʜʣʷ ʵʪʦʛʦ ʩʣʫʞʘʪ, ʩʦʛʣʘʩʥʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʫ ʈʌ, ʥʝʚʳʩʦʢʘʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʧʨʝʜʦʩʪʘʚʣʝʥʥʦʛʦ 

ʫʨʦʚʥʷ ʫʧʨʘʚʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʤʠ ʥʝʟʘʚʠʩʠʤʳʤʠ ʙʶʜʞʝʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʠ ʨʘʚʥʳʤ ʦʙʨʘʟʦʤ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʠʤʠ ʨʝʩʫʨʩʘʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʠʤʝʝʪ ʤʝʩʪʦ ʙʳʪʴ ʚʳʩʦʢʘʷ 

ʩʪʝʧʝʥʴ ʟʘʚʠʩʠʤʦʩʪʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ ʦʪ ʚʳʰʝʩʪʦʷʱʠʭ ʫʨʦʚʥʝʡ  
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ʫʧʨʘʚʣʝʥʠʷ.  

ʉʪʨʘʪʝʛʠʯʝʩʢʠʡ ʧʣʘʥ ʨʘʟʚʠʪʠʷ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʦʩʪʨʦʝʥʠʝ ʧʝʨʚʦʩʪʝʧʝʥʥʳʭ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʦʨʠʝʥʪʠʨʦʚ ʨʘʟʚʠʪʠʷ ʥʝ ʪʦʣʴʢʦ ʧʦ ʧʝʨʚʝʥʩʪʚʫʶʱʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ, ʥʦ ʪʘʢʞʝ ʧʦ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʪʝʨʨʠʪʦʨʠʷʤ (ʧʦʩʝʣʝʥʠʷʤ). ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʨʫʢʦʚʦʜʩʪʚʦ ʢʦʥʢʨʝʪʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʜʦʣʞʥʦ ʥʝʧʨʝʤʝʥʥʦ ʩʦʛʣʘʩʦʚʳʚʘʪʴʩʷ ʩ 

ʦʨʛʘʥʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ, ʚʢʣʶʯʘʷ ʦʙʷʟʘʪʝʣʴʥʦʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʦʙʩʫʞʜʝʥʠʝ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʮʝʣʝʡ ʨʘʟʚʠʪʠʷ, ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʫʣʫʯʰʝʥʠʶ ʩʦʩʪʦʷʥʠʷ ʨʘʡʦʥʘ, ʨʝʩʫʨʩʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ 

ʪ.ʧ. ɼʘʥʥʦʝ ʤʝʨʦʧʨʠʷʪʠʝ ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʤʫ ʘʧʧʘʨʘʪʫ ʨʘʡʦʥʘ ʚʠʜʝʪʴ ʧʝʨʩʧʝʢʪʠʚʳ 

ʨʘʟʚʠʪʠʷ ʧʦʜʢʦʥʪʨʦʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚ ʜʦʣʛʦʩʨʦʯʥʦʤ ʧʝʨʠʦʜʝ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʠʪʴ ʤʝʩʪʦ ʩʚʦʝʛʦ ʨʘʡʦʥʘ ʚ 

ʩʠʩʪʝʤʝ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʡ ʦʥ ʚʭʦʜʠʪ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʥʘ ʫʨʦʚʥʝ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ ʠʤʝʝʪ ʨʷʜ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʚ ʧʨʦʮʝʩʩʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ 

ʧʣʘʥʘ ʝʛʦ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. 
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ɽ.ʖ. ɺʘʚʠʣʦʚʘ  

ʂ.ʬ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ çɻʫʤʘʥʠʪʘʨʥʳʝ ʥʘʫʢʠè 

ʗʨʦʩʣʘʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʗʨʦʩʣʘʚʣʴ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

ɸ.ɽ. ʉʤʠʨʥʦʚ 

ʗʨʦʩʣʘʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʇ.ɻ. ɼʝʤʠʜʦʚʘ 

ʛ. ʗʨʦʩʣʘʚʣʴ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ʆʊɺɽʊʉʊɺɽʅʅʆʉʊʔ ʀ ɽɪ ʂʆʅʊʈɼʀʉʂʋʈʉ 

  

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʠʩʩʣʝʜʫʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦʙ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʣʠʯʥʦʩʪʠ ʚ ʩʦʮʠʘʣʴʥʦ-

ʬʠʣʦʩʦʬʩʢʦʤ ʨʘʢʫʨʩʝ. ɼʠʥʘʤʠʯʝʩʢʠ ʨʘʩʢʨʳʚʘʝʪʩʷ ʵʚʦʣʶʮʠʷ ʜʠʩʢʫʨʩʘ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠ ʝʸ ʢʦʥʪʨʜʠʩʢʫʨʩʘ, 

ʮʝʥʪʨʘʣʴʥʳʤ ʧʦʥʷʪʠʝʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʙʝʟʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ. ɼʝʤʦʥʩʪʨʠʨʫʝʪʩʷ ʧʨʦʮʝʩʩ ʜʠʘʣʝʢʪʠʯʝʩʢʦʛʦ 

ʫʛʣʫʙʣʝʥʠʷ ʜʠʩʢʫʨʩʘ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ/ ʙʝʟʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʚ ʬʠʣʦʩʦʬʠʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʆʪʚʝʪʩʪʚʝʥʥʦʩʪʴ, ʙʝʟʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ, ʜʠʩʢʫʨʩ, ʢʦʥʪʨʜʠʩʢʫʨʩ, ʣʠʯʥʦʩʪʴ, ʦʙʱʝʩʪʚʦ. 

 

ʆʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ï ʚʘʞʥʝʡʰʘʷ ʢʘʪʝʛʦʨʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʮʠʘʣʴʥʦ-ʛʫʤʘʥʠʪʘʨʥʦʛʦ ʟʥʘʥʠʷ, ʘ ʪʘʢ ʞʝ 

ʦʜʥʦ ʠʟ ʮʝʥʪʨʘʣʴʥʳʭ ʧʦʥʷʪʠʡ ʧʨʘʚʦʚʝʜʝʥʠʷ. ʇʦʥʷʪʠʝ çʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴè ʥʘʯʠʥʘʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ 

ʬʠʣʦʩʦʬʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʩʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ ʍIʍ ʚʝʢʘ. ʇʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫ ʈ. ʄʘʢ-ʂʠʦʥʘ, ʚʧʝʨʚʳʝ ʪʝʨʤʠʥ 

çʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴè ʚʚʝʣ ʚ ʬʠʣʦʩʦʬʠʶ ɹʝʥ ʚ ʢʥʠʛʝ çʕʤʦʮʠʠ ʠ ʚʦʣʷè ʠʟʜʘʥʥʦʡ ʚ 1859 ʛʦʜʫ, ʚ ʩʤʳʩʣʝ 

çʥʘʢʘʟʫʝʤʦʩʪʠè (punishability) [6]. ɺ 1865 ʛʦʜʫ ɼʞ. ʉ. ʄʠʣʣʴ ʛʦʚʦʨʠʪ ʦʙ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʚ ʩʤʳʩʣʝ 

çʧʦʜʦʪʯʝʪʥʦʩʪʠè (accountability) ʠ ʪʘʢʞʝ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʦʞʜʝʩʪʚʣʷʝʪ ʝʸ ʩ ʥʘʢʘʟʘʥʠʝʤ [3]. ʃ. ʃʝʚʠ-ɹʨʶʣʴ 

ʧʨʝʜʣʘʛʘʣ ʦʪʜʝʣʠʪʴ ʧʨʘʚʦʚʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ, ʷʚʣʷʶʱʝʡʩʷ ʦʙʲʝʢʪʠʚʥʦʡ, ʘ ʧʦʪʦʤʫ ʥʘʧʦʣʥʝʥʥʦʡ 

ʢʦʥʢʨʝʪʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ, ʦʪ ʤʦʨʘʣʴʥʦʡ, ʣʠʰʝʥʥʦʡ ʪʘʢʦʡ ʦʧʨʝʜʝʣʝʥʥʦʩʪʠ, ʷʚʣʷʶʱʝʡʩʷ ʯʠʩʪʦ 

ʩʫʙʲʝʢʪʠʚʥʦʡ ʠʜʝʝʡ [5]. ʉ ʜʘʥʥʳʭ ʧʦʟʠʮʠʡ, ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ï ʵʪʦ ʩʚʦʡʩʪʚʦ ʣʠʯʥʦʩʪʠ, ʦʪʨʘʞʘʶʱʝʝ 

ʦʙʷʟʘʥʥʦʩʪʴ ʩʫʙʲʝʢʪʘ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ ʦʩʦʟʥʘʥʦ ʚʳʙʠʨʘʪʴ ʚʘʨʠʘʥʪʳ ʧʦʚʝʜʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʩʦʮʠʘʣʴʥʳʭ ʥʦʨʤ ʠ ʥʦʨʤ ʧʨʘʚʘ, ʘ ʚ ʩʣʫʯʘʝ ʩʦʚʝʨʰʝʥʠʷ ʧʦʩʪʫʧʢʦʚ, ʧʨʦʪʠʚʦʨʝʯʘʱʠʭ 

ʪʨʝʙʦʚʘʥʠʷʤ ʦʙʱʝʩʪʚʘ ʠ ʛʦʩʫʜʘʨʩʪʚʘ, ʪʦ ʝʩʪʴ ʧʨʦʷʚʣʝʥʠʷ ʙʝʟʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʙʳʪʴ ʧʦʜʚʝʨʛʥʫʪʳʤ 

ʥʘʢʘʟʘʥʠʶ ʠ ʧʨʝʪʝʨʧʝʚʘʪʴ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʤʦʨʘʣʴʥʦʛʦ, ʬʠʟʠʯʝʩʢʦʛʦ, ʠʤʫʱʝʩʪʚʝʥʥʦʛʦ 

ʭʘʨʘʢʪʝʨʘ. ʐʠʨʝ, ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ï ʦʪʥʦʰʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʯʝʣʦʚʝʢʘ ʦʪ ʯʝʛʦ-ʪʦ (ʦʪ ʠʥʦʛʦ), 

ʚʦʩʧʨʠʥʠʤʘʝʤʦʛʦ ʠʤ (ʨʝʪʨʦʩʧʝʢʪʠʚʥʦ ʠʣʠ ʧʝʨʩʧʝʢʪʠʚʥʦ) ʚ ʢʘʯʝʩʪʚʝ ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʦʩʥʦʚʘʥʠʷ ʜʣʷ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʠ ʩʦʚʝʨʰʝʥʠʷ ʜʝʡʩʪʚʠʡ, ʧʨʷʤʦ ʠʣʠ ʢʦʩʚʝʥʥʦ ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʠʥʦʛʦ ʠʣʠ 

ʩʦʜʝʡʩʪʚʠʝ ʝʤʫ. ʆʙʲʝʢʪʦʤ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ (ʪ. ʝ. ʠʥʳʤ) ʤʦʛʫʪ ʙʳʪʴ ʜʨʫʛʠʝ ʣʶʜʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʙʫʜʫʱʠʝ 

ʧʦʢʦʣʝʥʠʷ, ʦʙʱʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʞʠʚʦʪʥʳʝ, ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ, ʤʘʪʝʨʠʘʣʴʥʳʝ, ʩʦʮʠʘʣʴʥʳʝ ʠ ʜʫʭʦʚʥʳʝ 

ʮʝʥʥʦʩʪʠ ʠ ʪ. ʜ. ɺ ʧʨʘʚʝ ʦʙʲʝʢʪʦʤ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʟʘʢʦʥ [1]. 

ʉʦʮʠʘʣʴʥʦ-ʧʨʘʚʦʚʦʡ ʘʩʧʝʢʪ ʢʘʪʝʛʦʨʠʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠʩʪʦʨʠʯʝʩʢʠ ʚʳʷʚʣʷʝʪʩʷ ʯʝʪʯʝ ʠ ʨʘʥʴʰʝ, ʯʝʤ 

ʬʠʣʦʩʦʬʩʢʦ-ʘʥʪʨʦʧʦʣʦʛʠʯʝʩʢʠʡ. ʇʨʘʚʦʚʝʜʳ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʢʘʢ ʧʦʩʣʝʜʩʪʚʠʝ 

ʧʨʘʚʦʥʘʨʫʰʝʥʠʷ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʢʘʯʝʩʪʚʝ ʰʪʨʘʬʥʦʡ ʩʘʥʢʮʠʠ, ʩʦʮʠʦʣʦʛʠ ï ʢʘʢ ʦʩʦʟʥʘʥʠʝ ʣʠʯʥʦʩʪʴʶ 

ʜʦʣʛʘ ʧʝʨʝʜ ʦʙʱʝʩʪʚʦʤ ʠ ʜʨʫʛʠʤʠ ʣʶʜʴʤʠ. ʀ ʚʧʦʣʥʝ ʧʦʥʷʪʥʦ, ʯʪʦ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʠʩʭʦʜʷ ʠʟ ʚʠʜʦʚ ʨʦʣʝʚʳʭ ʦʙʷʟʘʥʥʦʩʪʝʡ ʠ ʪʝʭ ʩʦʮʠʘʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʠʟ 

ʢʦʪʦʨʳʭ ʦʥʘ ʚʦʟʥʠʢʘʶʪ, ʪ. ʝ. ʥʘ ʦʩʥʦʚʝ ʦʙʲʝʢʪʘ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ: ʨʘʟʣʠʯʘʶʪ ʧʦʣʠʪʠʯʝʩʢʫʶ, ʶʨʠʜʠʯʝʩʢʫʶ, 

ʤʦʨʘʣʴʥʫʶ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ, ʩʝʤʝʡʥʦ-ʨʦʜʠʪʝʣʴʩʢʫʶ ʠ ʜʨʫʛʠʝ ʚʠʜʳ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ. ʅʨʘʚʩʪʚʝʥʥʦ-

ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʯʘʩʪʴ ʜʠʩʢʫʨʩʘ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʦʙʨʝʪʘʝʪ ʩʚʦʝ ʤʝʩʪʦ ʚ ʙʦʣʝʝ ʰʠʨʦʢʦʡ ʢʦʥʮʝʧʮʠʠ ï 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʢʘʢ ʬʠʣʦʩʦʬʩʢʦ-ʘʥʪʨʦʧʦʣʦʛʠʯʝʩʢʦʡ ʢʘʪʝʛʦʨʠʠ.  
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ʉʤʳʩʣʦʚʦʝ ʥʘʧʦʣʥʝʥʠʝ ʜʠʩʢʫʨʩʘ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ ʥʝʩʢʦʣʴʢʦ ʚʝʢʪʦʨʦʚ. ʆʜʠʥ 

ʠʟ ʥʠʭ ʠʩʪʦʨʠʯʝʩʢʠ ʠʜʝʪ ʦʪ ʢʦʣʣʝʢʪʠʚʥʦʡ ʢ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʦʪ ʚʥʝʰʥʝʡ ʢ ʚʥʫʪʨʝʥʥʝʡ 

ʨʝʘʣʴʥʦʩʪʠ, ʦʩʦʟʥʘʥʥʦʡ ʣʠʯʥʦʩʪʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ: ʵʪʦ ʜʠʩʢʫʨʩ ʨʘʮʠʦʥʘʣʴʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ. ɺʪʦʨʦʡ 

ʚʝʢʪʦʨ ï ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʢʘʢ ʵʢʟʠʩʪʝʥʮʠʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠʥʜʠʚʠʜʘ, ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʶʱʝʝ ʝʛʦ 

ʩʘʤʦʪʨʘʥʩʮʝʥʜʠʨʦʚʘʥʠʝ, ʜʫʭʦʚʥʦʩʪʴ. ʊʘʢ ʧʦʷʚʣʷʝʪʩʷ ʚʨʝʤʝʥʥʘʷ ʧʝʨʩʧʝʢʪʠʚʘ: ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʥʝ ʪʦʣʴʢʦ ʟʘ 

ʧʨʦʰʣʦʝ, ʥʦ ʠ ʟʘ ʙʫʜʫʱʝʝ. ʇʨʠ ʵʪʦʤ ʠʤʝʝʪʩʷ ʚʚʠʜʫ ʠ ʫʤʝʥʠʝ ʯʝʣʦʚʝʢʘ ʧʨʝʜʚʠʜʝʪʴ ʨʝʟʫʣʴʪʘʪʳ ʙʫʜʫʱʠʭ 

ʯʘʩʪʥʳʭ ʜʝʡʩʪʚʠʡ, ʠ ʝʛʦ ʧʨʦʝʢʪʠʚʥʦʝ ʩʪʨʝʤʣʝʥʠʝ ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ ʦʢʨʫʞʘʶʱʠʡ ʤʠʨ ʠ ʩʝʙʷ ʣʠʯʥʦ.  

ʂʣʘʩʩʠʯʝʩʢʠʡ ʜʠʩʢʫʨʩ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʚʢʣʶʯʠʣ ʚ ʩʝʙʷ ʠ ʜʠʘʣʝʢʪʠʢʫ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠ ʩʚʦʙʦʜʳ, 

ʚʦʧʨʦʩʳ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʩʣʫʯʘʡʥʦʩʪʠ, ʧʨʦʙʣʝʤʘʪʠʢʫ ʦʙʷʟʘʥʥʦʩʪʝʡ ʠ ʜʦʣʛʘ, ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʠ 

ʢʦʣʣʝʢʪʠʚʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠ ʪ. ʧ. ʊʨʘʜʠʮʠʦʥʥʦ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʨʘʩʢʨʳʚʘʝʪ ʩʝʙʷ ʢʘʢ ʝʜʠʥʩʪʚʦ 

ʦʙʲʝʢʪʠʚʥʦʛʦ ï ʚʥʝʰʥʝʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʣʠʯʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʠ ʩʫʙʲʝʢʪʠʚʥʦʛʦ ï ʠʥʪʝʨʠʦʨʠʟʦʚʘʥʥʦʡ 

ʠ ʮʝʥʥʦʩʪʥʦ-ʧʦʣʦʞʠʪʝʣʴʥʦ ʤʘʨʢʠʨʦʚʘʥʥʦʡ ʚʥʝʰʥʝʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʦʩʦʟʥʘʥʥʦʛʦ ʜʦʣʛʘ. ʆʙʲʝʢʪʠʚʥʘʷ 

ʩʪʦʨʦʥʘ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘʜʘʥʘ ʧʦʣʦʞʝʥʠʝʤ ʣʠʯʥʦʩʪʠ ʚ ʩʠʩʪʝʤʝ ʩʦʮʠʘʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ ʠ ʩʚʷʟʝʡ. 

ʉʦʮʠʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʣʠʯʥʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪ ʭʘʨʘʢʪʝʨ ʝʸ ʜʝʷʪʝʣʴʥʦʩʪʠ ï ʩʦʜʝʨʞʘʥʠʝ, ʦʙʲʝʤ, 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ. ʂʘʞʜʦʡ ʩʦʮʠʘʣʴʥʦʡ ʨʦʣʠ ʢʦʥʢʨʝʪʥʦʛʦ ʯʝʣʦʚʝʢʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠ ʧʨʠʩʫʱʘʷ ʝʡ ʤʝʨʘ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ. ɺ ʦʙʲʝʢʪʠʚʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʣʠʯʥʦʩʪʠ ʚʢʣʶʯʘʶʪʩʷ ʝʸ ʦʙʷʟʘʥʥʦʩʪʠ ʧʝʨʝʜ 

ʦʙʱʝʩʪʚʦʤ, ʛʦʪʦʚʥʦʩʪʴ ʢ ʠʭ ʚʳʧʦʣʥʝʥʠʶ, ʘ ʪʘʢʞʝ ʚʳʙʦʨ ʪʘʢʦʛʦ ʚʘʨʠʘʥʪʘ ʧʦʚʝʜʝʥʠʷ, ʢʦʪʦʨʳʡ ʙʳ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʦʙʱʝʩʪʚʝʥʥʳʤ ʠʥʪʝʨʝʩʘʤ ʠ ʦʙʨʘʟʮʘʤ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʠʥʜʠʚʠʜ ʢʘʢ ʥʦʩʠʪʝʣʴ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ 

ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʥʝʦʙʭʦʜʠʤʦʡ ʩʫʤʤʦʡ ʚʦʟʤʦʞʥʦʩʪʝʡ (ʩʚʦʙʦʜʦʡ) ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʣʝʞʘʱʠʭ ʥʘ ʥʝʤ 

ʦʙʷʟʘʥʥʦʩʪʝʡ, ʯʪʦʙʳ ʚʳʧʦʣʥʷʪʴ ʠʭ ʞʝʣʘʪʝʣʴʥʦ ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ. ʏʝʤ ʰʠʨʝ ʤʘʩʰʪʘʙ ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʷ 

ʣʠʯʥʦʩʪʠ, ʪʝʤ ʙʦʣʴʰʝ ʠ ʩʪʝʧʝʥʴ ʝʸ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ. ʉ ʪʘʢʠʭ ʦʧʪʠʤʠʩʪʠʯʝʩʢʠʭ ʧʦʟʠʮʠʡ ʧʦʜʣʠʥʥʘʷ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʘʢʪʠʚʥʫʶ ʞʠʟʥʝʥʥʫʶ ʧʦʟʠʮʠʶ ʣʠʯʥʦʩʪʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʫʩʠʣʝʥʠʝ 

ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʭ ʪʝʥʜʝʥʮʠʡ ʚ ʦʙʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ.  

ʅʦ, ʥʘ ʧʦʯʚʝ ʨʝʣʠʛʠʦʟʥʦ-ʤʠʬʦʣʦʛʠʯʝʩʢʦʛʦ ʤʠʨʦʚʦʟʟʨʝʥʠʷ, ʩʫʱʝʩʪʚʫʝʪ ʢʦʥʮʝʧʮʠʷ ʦ 

ʧʨʝʜʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʭʦʜʘ ʦʙʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ ʠ ʯʝʣʦʚʝʯʝʩʢʠʭ ʧʦʩʪʫʧʢʦʚ ʩʚʝʨʭʲʝʩʪʝʩʪʚʝʥʥʳʤʠ ʩʠʣʘʤʠ, 

ʩʫʜʴʙʦʡ ʠ ʪ. ʜ. ʏʝʣʦʚʝʢ, ʩ ʵʪʠʭ ʧʦʟʠʮʠʡ, ʚ ʨʷʜʝ ʩʠʪʫʘʮʠʡ ʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʦʙʲʝʢʪʦʤ ʚ ʨʷʜʫ ʜʨʫʛʠʭ, ʠ ʥʘ ʥʝʛʦ 

ʥʝʣʴʟʷ ʚʦʟʣʘʛʘʪʴ ʚʩʶ ʧʦʣʥʦʪʫ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ. ɺ ʜʘʥʥʦʡ ʢʘʨʪʠʥʝ ʤʠʨʘ ʥʘʨʷʜʫ ʩ ʣʠʯʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ 

ʩʫʱʝʩʪʚʫʝʪ ʠ ʚʥʝ-ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ (ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʥʠʪʴ ʩʫʜʴʙʫ, ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʧʨʦʢʣʷʪʠʶ), ʘ ʪʘʢ ʞʝ 

ʙʝʟʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ, ʧʦʩʢʦʣʴʢʫ ʝʩʪʴ ʩʬʝʨʘ ʙʦʞʝʩʪʚʝʥʥʳʭ ʨʝʰʝʥʠʡ, ʥʘ ʢʦʪʦʨʳʝ ʯʝʣʦʚʝʢ ʥʝ ʦʢʘʟʳʚʘʝʪ 

ʚʣʠʷʥʠʷ ʚʦʦʙʱʝ (ʨʘʟʚʠʪʠʝ ʠʩʪʦʨʠʠ ʯʝʣʦʚʝʯʝʩʪʚʘ, ʩʤʝʨʪʴ ʠ ʜʨ.). ʅʘʧʨʠʤʝʨ, ʩʦʬʠʩʪ ɻʦʨʛʠʡ ʧʳʪʘʝʪʩʷ 

ʦʪʨʠʮʘʪʴ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ɽʣʝʥʳ ʟʘ ʧʦʭʠʱʝʥʠʝ ʝʝ ʇʘʨʠʩʦʤ, ʩʣʝʜʩʪʚʠʝʤ ʢʦʪʦʨʦʛʦ, ʧʦ ʧʨʝʜʘʥʠʶ, ʩʪʘʣʘ 

ʊʨʦʷʥʩʢʘʷ ʚʦʡʥʘ: çɽʣʝʥʘ ʩʜʝʣʘʣʘ ʪʦ, ʯʪʦ ʩʜʝʣʘʣʘ, ʣʠʙʦ ʧʦ ʚʦʣʝ ʩʫʜʴʙʳ, ʧʦ ʨʝʰʝʥʠʶ ʙʦʛʦʚ ʠ ʚ ʩʠʣʫ ʨʦʢʦʚʦʡ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʣʠʙʦ (ʦʥʘ ʩʜʝʣʘʣʘ ʵʪʦ), ʙʫʜʫʯʠ ʥʘʩʠʣʴʩʪʚʝʥʥʦ ʧʦʭʠʱʝʥʘ, ʣʠʙʦ ʩʦʙʣʘʟʥʝʥʥʘʷ ʨʝʯʘʤʠ, ʠʣʠ 

ʧʣʝʥʝʥʥʘʷ ʣʶʙʦʚʴʶ. ʀʪʘʢ, ʝʩʣʠ (ʦʥʘ ʩʜʝʣʘʣʘ ʵʪʦ) ʚʩʣʝʜʩʪʚʠʝ ʧʝʨʚʦʡ ʧʨʠʯʠʥʳ, ʪʦ ʚʠʥʘ ʧʘʜʘʝʪ ʥʘ ʚʠʥʦʚʥʠʢʘ 

(ʙʦʞʝʩʪʚʦ). ʀʙʦ ʯʝʣʦʚʝʯʝʩʢʠʤʠ ʤʝʨʦʧʨʠʷʪʠʷʤʠ ʥʝʣʴʟʷ ʧʦʤʝʰʘʪʴ ʞʝʣʘʥʠʶ ʙʦʛʘè [2]. ʅʠʛʜʝ ʚ ʵʪʦʤ 

ʬʨʘʛʤʝʥʪʝ ʤʳ ʥʝ ʚʩʪʨʝʯʘʝʤ ʩʣʦʚʘ çʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴè. ɼʣʷ ʜʨʝʚʥʝʛʨʝʯʝʩʢʠʭ ʤʳʩʣʠʪʝʣʝʡ ʦʩʥʦʚʥʦʡ ʵʪʠʢʦ-

ʩʦʮʠʘʣʴʥʦʡ ʠ ʧʨʘʚʦʚʦʡ ʢʘʪʝʛʦʨʠʝʡ ʙʳʣʘ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ, ʩʦʦʪʥʦʩʠʪʝʣʴʥʳʤʠ ʧʦʥʷʪʠʷʤʠ ʢʦʪʦʨʦʡ 

ʚʳʩʪʫʧʘʣʠ: ʜʦʣʛ, ʦʙʷʟʘʥʥʦʩʪʴ, ʚʠʥʘ, ʧʨʦʩʪʫʧʦʢ, ʥʘʢʘʟʘʥʠʝ.  

ʉ ʧʦʷʚʣʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʢʦʥʮʝʧʮʠʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʚ ʝʜʠʥʩʪʚʝ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʠ, 

ʚʳʨʘʙʘʪʳʚʘʶʪʩʷ ʚʟʘʠʤʦʜʦʧʦʣʥʠʪʝʣʴʥʳʝ, ʜʠʘʣʝʢʪʠʯʝʩʢʠʝ ʜʠʩʢʫʨʩʳ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ï ʙʝʟʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ:  

- ʜʣʷ ʨʝʣʠʛʠʦʟʥʳʭ ʜʠʩʢʫʨʩʦʚ ʵʪʦ ʦʛʨʘʥʠʯʝʥʠʝ ʢʦʤʧʝʪʝʥʮʠʡ ʯʝʣʦʚʝʢʘ ʠ ʯʝʣʦʚʝʯʝʩʪʚʘ ʙʦʞʝʩʪʚʝʥʥʦʡ 

ʚʦʣʝʡ. ʇʨʠ ʵʪʦʤ ʚʥʝʰʥʷʷ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʙʳʪʠʷ ʫʛʣʫʙʣʷʣʘ ʣʠʯʥʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʟʘ 

ʩʦʙʩʪʚʝʥʥʫʶ ʚʥʫʪʨʝʥʥʶʶ ʥʨʘʚʩʪʚʝʥʥʦʩʪʴ, ʜʫʭʦʚʥʦʩʪʴ; 

- ʧʨʠ ʩʙʣʠʞʝʥʠʠ ʧʦʥʠʤʘʥʠʷ ʧʦʥʷʪʠʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʩ ʦʙʱʝʩʪʚʝʥʥʦʡ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ/ʦʙʷʟʘʥʥʦʩʪʴʶ (ʊ. ɻʦʙʙʩ, ɼʞ. ʃʦʢʢ, ʂ. ʄʘʨʢʩ ʠ ʜʨ.), ʙʝʟʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ï ʵʪʦ ʩʦʩʪʦʷʥʠʷ, 

ʧʨʠ ʢʦʪʦʨʳʭ ʯʝʣʦʚʝʢ ʥʝ ʤʦʞʝʪ ʨʘʟʫʤʥʦ, ʧʦʣʥʦʮʝʥʥʦ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʦʙʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ (ʬʠʟʠʯʝʩʢʠʝ, ʣʠʙʦ 

ʧʩʠʭʠʯʝʩʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ, ʩʦʩʪʦʷʥʠʝ ʘʬʬʝʢʪʘ ʠ ʜʨ.); 

- ʚ ʩʣʫʯʘʝ ʧʦʨʦʞʜʝʥʠʷ ʩʠʪʫʘʮʠʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʚʟʘʠʤʥʳʤ ʜʦʛʦʚʦʨʦʤ ʯʝʣʦʚʝʢ ʦʩʚʦʙʦʞʜʘʝʪʩʷ ʦʪ ʝʛʦ 

ʚʳʧʦʣʥʝʥʠʷ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʥʝʧʨʝʦʜʦʣʠʤʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ ʦʙʲʝʢʪʠʚʥʦʛʦ (ʩʪʠʭʠʡʥʳʝ ʙʝʜʩʪʚʠʷ, ʚʦʡʥʳ  
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ʠ ʜʨ.) ʠ/ ʠʣʠ ʩʫʙʲʝʢʪʠʚʥʦʛʦ ʭʘʨʘʢʪʝʨʘ (ʙʦʣʝʟʥʴ, ʪʨʘʚʤʘ ʠ ʜʨ.).  

ʆʪʤʝʪʠʤ, ʯʪʦ ʯʝʣʦʚʝʢ ʧʨʠʥʠʤʘʝʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʢʘʢ ʥʨʘʚʩʪʚʝʥʥʫʶ ʮʝʥʥʦʩʪʴ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ 

ʧʨʠʟʥʘʥʠʷ ʩʝʙʷ ʩʚʦʙʦʜʥʳʤ ʧʦʣʥʦʧʨʘʚʥʳʤ ʜʝʡʩʪʚʫʶʱʠʤ ʩʫʙʲʝʢʪʦʤ. ʇʨʠ ʵʪʦʤ ʜʘʚʥʦ ʵʤʧʠʨʠʯʝʩʢʠ 

ʠʟʚʝʩʪʥʦ, ʯʪʦ ʮʝʣʠ ʣʠʯʥʦʩʪʠ ʤʦʛʫʪ ʥʝ ʩʦʚʧʘʜʘʪʴ ʩ ʠʥʪʝʨʝʩʘʤʠ ʦʙʱʝʩʪʚʘ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ, ʨʫʢʦʚʦʜʩʪʚʫʷʩʴ 

ʩʦʙʩʪʚʝʥʥʦʡ ʩʚʦʙʦʜʥʦʡ ʚʦʣʝʡ, ʯʝʣʦʚʝʢ ʤʦʞʝʪ ʧʨʝʜʧʦʯʝʩʪʴ ʨʘʟʥʫʶ ʩʪʝʧʝʥʴ ʢʦʥʪʨʜʠʩʢʫʨʩʘ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ: 

ʠʛʥʦʨʠʨʦʚʘʥʠʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʢʘʢ ʙʝʩʧʝʯʥʦʩʪʴ, ʥʝʨʝʘʣʠʟʘʮʠʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʢʘʢ ʥʝʚʤʝʰʘʪʝʣʴʩʪʚʦ, 

ʫʢʣʦʥʝʥʠʝ ʦʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʠʟʙʝʛʘʥʠʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʫʢʘʟʘʥʠʝ ʥʘ ʚʥʝ-ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ (ʥʘʧʨʠʤʝʨ, ʚ 

ʩʣʫʯʘʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʚ ʞʠʟʥʴ ʦʙʲʝʢʪʠʚʥʦ ʥʝʦʜʦʣʠʤʳʭ ʩʠʣ ï ʩʪʠʭʠʡʥʳʝ ʙʝʜʩʪʚʠʷ, ʘʚʘʨʠʠ ʠ ʢʘʪʘʩʪʨʦʬʳ, 

ʥʝʩʯʘʩʪʥʳʝ ʩʣʫʯʘʠ ʠ ʜʨ.), ʫʢʘʟʘʥʠʝ ʥʘ ʥʝ-ʦʪʚʝʩʪʚʝʥʥʦʩʪʴ (ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʤʦʞʝʪ ʦʰʠʙʦʯʥʦ ʚʤʝʥʷʪʴʩʷ 

ʥʝʧʨʠʯʘʩʪʥʦʤʫ ʩʫʙʲʝʢʪʫ), ʘʥʪʠ-ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ (ʧʨʦʠʟʚʦʣ, ʠʛʥʦʨʠʨʦʚʘʥʠʝ ʦʙʲʝʢʪʠʚʥʳʭ ʩʚʷʟʝʡ ʠ 

ʦʪʥʦʰʝʥʠʡ).  

ɼʘʥʥʳʝ ʬʦʨʤʳ ʢʦʥʪʨʜʠʩʢʫʨʩʘ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʧʨʠʥʷʪʦ ʦʙʦʙʱʘʪʴ ʧʦʥʷʪʠʝʤ ʙʝʟʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, 

ʦʙʳʯʥʦ ʫʧʦʪʨʝʙʣʷʷ ʝʛʦ ʚ ʥʦʨʤʘʪʠʚʥʦʤ ʢʣʶʯʝ: ʙʝʟʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ, ʧʦʜ ʢʦʪʦʨʦʡ ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ ʜʝʡʩʪʚʠʝ 

ʩʫʙʲʝʢʪʘ, ʩʦʧʨʷʞʝʥʥʦʝ ʩ ʥʘʨʫʰʝʥʠʝʤ ʩʦʮʠʘʣʴʥʳʭ ʠ ʧʨʘʚʦʚʳʭ ʥʦʨʤ, ʘ ʪʘʢʞʝ ʩʦʚʝʨʰʝʥʠʷ ʧʦʩʪʫʧʢʦʚ, 

ʧʨʦʪʠʚʦʨʝʯʘʱʠʭ ʪʨʝʙʦʚʘʥʠʷʤ ʦʙʱʝʩʪʚʘ ʠ ʧʨʘʚʘ ʠ ʩʚʷʟʘʥʥʦʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢ ʩʫʙʲʝʢʪʫ ʥʘʢʘʟʘʥʠʷ, ʪ. ʝ. 

ʧʨʝʪʝʨʧʝʚʘʥʠʝʤ ʩʫʙʲʝʢʪʦʤ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʤʦʨʘʣʴʥʦʛʦ, ʬʠʟʠʯʝʩʢʦʛʦ, ʠʤʫʱʝʩʪʚʝʥʥʦʛʦ 

ʭʘʨʘʢʪʝʨʘ. ʇʨʠ ʪʘʢʦʤ ʧʦʥʠʤʘʥʠʠ ʙʝʟʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʜʘʥʥʳʡ ʢʦʥʮʝʧʪ ʥʝʪʨʫʜʥʦ ʧʨʠʤʝʥʷʪʴ ʚ ʣʦʢʘʣʴʥʳʭ 

ʩʠʪʫʘʮʠʷʭ, ʧʨʠ ʥʘʣʠʯʠʠ ʧʝʨʩʦʥʘʣʴʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʧʨʠ ʷʩʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ 

ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʩʦʙʳʪʠʷ, ʚ ʢʦʪʦʨʦʤ ʙʳʣʦ ʧʨʦʷʚʣʝʥʦ ʧʨʠʩʢʦʨʙʥʦʝ ʢʘʯʝʩʪʚʦ. ʆʜʥʘʢʦ, ʚ ʙʦʣʝʝ ʩʣʦʞʥʳʭ 

ʩʠʩʪʝʤʥʳʭ ʩʣʫʯʘʷʭ, ʧʨʠ ʥʘʣʠʯʠʠ ʢʦʣʣʝʢʪʠʚʥʦʡ ʙʝʟʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʧʦʧʫʩʪʠʪʝʣʴʩʪʚʘ ʢʘʢʦʤʫ-ʣʠʙʦ ʟʣʫ, 

ʟʘʯʘʩʪʫʶ ʦʢʘʟʳʚʘʝʪʩʷ ʩʣʦʞʥʳʤ ʦʧʨʝʜʝʣʠʪʴ ʠ ʩʫʙʲʝʢʪ, ʠ ʩʠʩʪʝʤʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʧʨʦʩʪʫʧʢʘ. ʊʘʢ ʤʦʞʝʪ 

ʦʩʪʘʪʴʩʷ ʥʝʷʩʥʳʤ, ʢʪʦ ʞʝ ʢʦʥʢʨʝʪʥʦ ʠ ʚ ʢʘʢʦʡ ʩʪʝʧʝʥʠ ʷʚʣʷʝʪʩʷ ʩʫʙʲʝʢʪʦʤ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ/ 

ʙʝʟʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ï ʦʪʜʝʣʴʥʳʝ ʠʥʜʠʚʠʜʳ ʠ/ʠʣʠ ʩʦʮʠʘʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ. ɼʘʥʥʘʷ ʩʣʦʞʥʦʩʪʴ ʚ ʧʦʥʠʤʘʥʠʠ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ/ ʙʝʟʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʘ ʚ ʩʠʪʫʘʮʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʛʣʦʙʘʣʴʥʦʛʦ, 

ʤʥʦʛʦʢʫʣʴʪʫʨʥʦʛʦ ʤʠʨʘ ʠ ʥʫʞʜʘʝʪʩʷ ʚ ʧʨʦʷʩʥʝʥʠʠ.  
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ɸʥʥʦʪʘʮʠʷ 
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ʇʨʝʜʣʦʞʝʥʦ ʨʝʰʝʥʠʝ ʫʨʙʘʥʠʩʪʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʚ ʫʩʣʦʚʠʷʭ ʧʦʩʪʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʦʙʱʝʩʪʚʘ. ɻʦʨʦʜ ʜʦʣʞʝʥ 

ʩʪʘʪʴ ʢʦʤʬʦʨʪʥʦʡ ʠ ʵʢʦʣʦʛʠʯʥʦʡ ʩʨʝʜʦʡ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ɸʨʭʠʪʝʢʪʫʨʘ ʠ ʛʦʨʦʜʘ ɹʫʜʫʱʝʛʦ, ʫʨʙʘʥʠʩʪʠʢʘ, ʬʫʪʫʨʦʛʦʣʠʷ 

 

ʀʜʝʷ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʩʢʦʡ ʞʠʟʥʠ (ʧʦʣʠʩʦʚ) ʥʘ ʩʪʨʦʛʦ ʥʘʫʯʥʦʡ ʦʩʥʦʚʝ, ʫʪʚʝʨʞʜʝʥʠʷ ʛʦʩʧʦʜʩʪʚʘ 

ʨʘʟʫʤʥʦʛʦ ʥʘʯʘʣʘ ʚ ʦʙʱʝʩʪʚʝ ʧʦʣʫʯʠʣʘ ʩʚʦʝ ʨʘʟʚʠʪʠʝ ʝʱʝ ʚ ʵʧʦʭʫ ɸʥʪʠʯʥʦʩʪʠ, ʥʘʧʨʠʤʝʨ, ʚ ʪʨʫʜʘʭ 

ʂʩʝʥʦʬʘʥʘ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʦʩʝʣʝʥʠʡ ʥʘ ʥʘʫʯʥʦʡ ʦʩʥʦʚʝ ʧʨʝʜʧʨʠʥʠʤʘʣʦʩʴ ʝʱʝ ʘʥʪʠʯʥʳʤʠ ʛʨʝʢʘʤʠ ʧʨʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʩʚʦʠʭ ʢʦʣʦʥʠʡ.  

ɺ ʥʘʰʝ ʚʨʝʤʷ ʧʝʨʝʭʦʜ ʦʪ ʫʨʙʘʥʠʩʪʠʯʝʩʢʠʭ ʧʨʦʝʢʪʦʚ ʢ ʩʦʟʜʘʥʠʶ ʵʢʦʧʦʩʝʣʝʥʠʡ ʩʪʨʝʤʷʪʩʷ ʦʙʦʩʥʦʚʘʪʴ 

ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ, ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʩʦʦʙʨʘʞʝʥʠʷʤʠ. [2] 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʦ ʤʥʦʛʠʭ ʧʨʦʠʟʚʝʜʝʥʠʷʭ ʬʠʣʦʩʦʬʦʚ, ʧʠʩʘʪʝʣʝʡ ʠ ʧʦʵʪʦʚ, 

ɻʦʨʦʜ (ʎʠʚʠʣʠʟʘʮʠʷ) ʠ ʇʨʠʨʦʜʘ ʤʳʩʣʷʪʩʷ ʢʘʢ ʘʥʪʘʛʦʥʠʩʪʳ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤ ʦʮʝʥʦʯʥʳʤ çʥʘʙʦʨʦʤè 

ʧʣʦʭʦ/ʭʦʨʦʰʦ (ʛʜʝ ɻʦʨʦʜ ï ʥʦʩʠʪʝʣʴ ʤʝʨʪʚʦʛʦ, ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʥʘʯʘʣʘ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴ ʞʠʚʦʡ, 

ʨʘʜʦʩʪʥʦʡ ʇʨʠʨʦʜʝ) [3] 

ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʘʨʭʠʪʝʢʪʫʨʘ ʙʫʜʫʱʝʛʦ ʧʦʟʚʦʣʠʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʮʠʚʠʣʠʟʘʮʠʶ ʚ ʚʠʜʝ 

ʫʨʙʘʥʠʩʪʠʯʝʩʢʠʭ ʘʛʨʝʛʘʮʠʡ ʙʝʟ ʘʩʠʤʤʝʪʨʠʯʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʧʨʦʚʠʥʮʠʠ ʠ ʛʦʨʦʜʦʚ-ʤʝʛʘʧʦʣʠʩʦʚ, ʪ.ʝ. 

ʪʝʨʨʠʪʦʨʠʷ ʙʫʜʝʪ ʨʘʟʜʝʣʝʥʘ ʥʘ ʛʦʨʦʜʘ-ʤʠʣʣʠʦʥʥʠʢʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʚʠʜʝ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʩʝʪʝʡ 

ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʩʪʨʦʝʥʠʷ.  

ɻʣʘʚʥʘʷ ʮʝʣʴ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʧʨʦʝʢʪʘ ʢʦʥʮʝʧʮʠʠ çɸʢʩʠʦʜʝʤʠʷè ï ʨʝʰʝʥʠʝ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ 

ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʦʙʱʝʩʪʚʘ ʙʣʘʛʦʜʘʨʷ ʠʥʥʦʚʘʮʠʦʥʥʦʤʫ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʠ ʠʟʤʝʥʝʥʠʶ ʘʨʭʠʪʝʢʪʫʨʳ.[1] 

ʈʝʘʣʠʟʘʮʠʷ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʥʝ ʧʦʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʙʶʜʞʝʪʘ.  

ʆʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʧʨʦʝʢʪʘ ʷʚʣʷʶʪʩʷ: 

1. ʇʝʨʝʭʦʜ ʦʪ ʤʝʛʘʧʦʣʠʩʦʚ ʢ ʩʦʟʜʘʥʠʶ ʵʨʛʦʥʦʤʠʯʥʳʭ, ʵʢʦʣʦʛʠʯʥʳʭ ʛʦʨʦʜʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ 

ʢʦʤʬʦʨʪʥʦʛʦ ʧʨʦʞʠʚʘʥʠʷ. 

2. ʆʨʛʘʥʠʟʘʮʠʷ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʝʤʣʠ ʠ ʯʘʩʪʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʤʝʞʜʫ ʛʨʘʞʜʘʥʘʤʠ 

ʢʘʢ ʦʜʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ, ʪʘʢ ʠ ʤʠʨʦʚʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʚ ʮʝʣʦʤ. 

3. ʇʨʝʜʦʪʚʨʘʱʝʥʠʝ ʧʝʨʝʛʨʫʞʝʥʥʦʩʪʠ ʧʫʪʝʡ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʦʦʙʱʝʥʠʷ. 

4. ʆʙʝʩʧʝʯʝʥʠʝ ʢʘʞʜʦʛʦ ʛʨʘʞʜʘʥʠʥʘ ʨʘʚʥʳʤ ʧʨʦʞʠʪʦʯʥʳʤ ʤʠʥʠʤʫʤʦʤ ʚ ʚʠʜʝ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, 

ʜʦʤʘ ʠ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʠʪʘʪʴʩʷ ʚ ʦʙʱʝʩʪʚʝʥʥʳʭ ʩʪʦʣʦʚʳʭ, ʧʦʟʚʦʣʷʶʱʠʤ ʙʝʟʙʦʣʝʟʥʝʥʥʦ ʧʝʨʝʞʠʪʴ 

ʨʘʟʣʠʯʥʳʝ ʩʦʮʠʘʣʴʥʳʝ ʧʦʪʨʷʩʝʥʠʷ. 

 

ɻʦʨʦʜʘ-ʤʠʣʣʠʦʥʥʠʢʠ 

ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʛʦʨʦʜʘ ʩʦʩʪʘʚʣʷʝʪ 1598 ʢʚʘʜʨʘʪʥʳʭ ʢʤ. ʇʨʠ ʵʪʦʤ ʧʣʦʱʘʜʴ ʛʦʨʦʜʩʢʦʛʦ ʮʝʥʪʨʘ, ʚ 

ʢʦʪʦʨʦʤ ʨʘʩʧʦʣʦʞʝʥʳ ʞʠʣʳʝ ʢʦʤʧʣʝʢʩʳ, ʨʘʚʥʘ 254 ʢʚʘʜʨʘʪʥʳʭ ʢʤ. ʇʦ ʧʝʨʠʤʝʪʨʫ ʛʦʨʦʜʩʢʦʛʦ ʮʝʥʪʨʘ 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʣʝʩʦʧʦʣʦʩʘ ʰʠʨʠʥʦʡ ʚ 2,5 ʢʤ, ʨʘʟʜʝʣʷʶʱʘʷ ʮʝʥʪʨ ʠ ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʦʩʪʨʦʡʢʠ (ʟʘʚʦʜʳ, 

ʙʠʟʥʝʩ-ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʧʨʦʯʠʝ). ɿʘʪʝʤ ʩʥʦʚʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʣʝʩʦʧʦʣʦʩʘ ʰʠʨʠʥʦʡ 2 ʢʤ, ʨʘʟʜʝʣʷʶʱʘʷ 

ʧʨʦʤʳʰʣʝʥʥʫʶ ʟʦʥʫ ʠ ʯʘʩʪʥʫʶ ʩʦʙʩʪʚʝʥʥʦʩʪʴ. ʅʘ ʨʘʩʩʪʦʷʥʠʠ ʧʨʠʤʝʨʥʦ 3ï5 ʢʤ ʦʪ ʯʘʩʪʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, 

ʤʝʞʜʫ ʛʦʨʦʜʘʤʠ-ʤʠʣʣʠʦʥʠʢʘʤʠ, ʙʫʜʝʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʧʣʦʱʘʜʴ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʛʦʨʦʜʦʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʝʡ. ʊʘʢʞʝ ʵʪʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚʢʣʶʯʘʶʪ ʣʘʥʜʰʘʬʪʳ ʜʠʢʦʡ ʧʨʠʨʦʜʳ. 

ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʛʦʨʦʜʘʤʠ ʦʜʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʙʫʜʝʪ ʨʘʚʥʷʪʴʩʷ ʧʨʠʤʝʨʥʦ 100 ï 200 ʢʤ. ɺʩʝʛʦ ʚ 

ʛʦʨʦʜʝ ʙʫʜʝʪ ʧʨʦʞʠʚʘʪʴ 1,5 ï 3 ʤʣʥ. ʯʝʣʦʚʝʢ. ʀʟ ʥʠʭ ʧʦʩʪʦʷʥʥʫʶ ʨʝʛʠʩʪʨʘʮʠʶ ʙʫʜʫʪ ʠʤʝʪʴ 0,5 ï 1 ʤʣʥ. 

ʞʠʪʝʣʝʡ, ʚʣʘʜʝʶʱʠʭ ʟʝʤʝʣʴʥʳʤ ʫʯʘʩʪʢʦʤ ʚ ʨʘʜʠʫʩʝ 10 ï 12 ʢʤ ʦʪ ʛʦʨʦʜʩʢʦʡ ʯʝʨʪʳ. ʆʩʪʘʣʴʥʳʝ 

ʧʨʦʞʠʚʘʶʱʠʝ ʚ ʛʦʨʦʜʝ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʩʦʙʩʪʚʝʥʥʠʢʘʤʠ ʞʠʣʴʷ ʙʝʟ ʧʦʩʪʦʷʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʢʘʞʜʳʡ ʛʨʘʞʜʘʥʠʥ ʛʦʨʦʜʘ-ʤʠʣʣʠʦʥʥʠʢʘ ʙʫʜʝʪ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʪʘʤ, ʛʜʝ ʠʤʝʝʪ ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʫʯʘʩʪʦʢ 

ʟʝʤʣʠ ʠ ʜʦʤ, ʧʦʣʫʯʝʥʥʳʡ ʧʦ ʜʦʩʪʠʞʝʥʠʠ ʩʦʚʝʨʰʝʥʥʦʣʝʪʠʷ. ʉʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʧʦʩʪʦʷʥʥʦ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʤʠ ʛʨʘʞʜʘʥʘʤʠ, ʠʤʝʶʱʠʤʠ ʚʦ ʚʣʘʜʝʥʠʠ ʫʯʘʩʪʦʢ ʟʝʤʣʠ ʚʦʢʨʫʛ ʛʦʨʦʜʘ, ʠ ʦʩʪʘʣʴʥʳʤʠ 

ʞʠʪʝʣʷʤʠ ʙʫʜʝʪ ʧʨʠʤʝʨʥʦ ʦʜʠʥ ʢ ʜʚʫʤ.  
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ʈʠʩʫʥʦʢ 1 ï ɻʦʨʦʜ ɹʫʜʫʱʝʛʦ ʩ ʚʳʩʦʪʳ ʧʪʠʯʴʝʛʦ ʧʦʣʝʪʘ 

 

ɺ ʩʪʨʘʥʘʭ, ʥʘʩʝʣʝʥʠʝ ʢʦʪʦʨʳʭ ʧʨʝʚʳʰʘʝʪ 100 ʤʣʥ. ʠ ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʙʦʣʴʰʠʤʠ ʪʝʨʨʠʪʦʨʠʷʤʠ, 

ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʟʝʤʝʣʴʥʦʡ ʨʝʬʦʨʤʳ, ʧʨʝʜʣʦʞʝʥʥʦʡ ʢʦʥʮʝʧʮʠʝʡ çɸʢʩʠʦʜʝʤʠʷè, ʚʦʟʤʦʞʥʦ ʚ ʦʨʠʛʠʥʘʣʴʥʦʤ 

ʚʠʜʝ: ʛʦʨʦʜʘ ʩ ʥʘʩʝʣʝʥʠʝʤ ʜʦ 3 ʤʣʥ. ʞʠʪʝʣʝʡ ʷʚʣʷʶʪʩʷ ʦʧʪʠʤʘʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ ʢʘʢ ʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ, ʪʘʢ ʠ 

ʩ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʪʦʯʝʢ ʟʨʝʥʠʷ. 

ɻʦʩʫʜʘʨʩʪʚʘ, ʦʙʣʘʜʘʶʱʠʝ ʥʝʙʦʣʴʰʦʡ ʪʝʨʨʠʪʦʨʠʝʡ ʠ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʥʘʩʝʣʝʥʠʷ, ʤʦʛʫʪ 

ʦʩʫʱʝʩʪʚʠʪʴ ʵʪʫ ʨʝʬʦʨʤʫ ʚ ʠʟʤʝʥʝʥʥʦʤ ʚʠʜʝ: ʟʝʤʣʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʧʝʨʝʜʘʯʠ ʚ ʯʘʩʪʥʫʶ 

ʩʦʙʩʪʚʝʥʥʦʩʪʴ, ʤʦʞʝʪ ʙʳʪʴ ʫʤʝʥʴʰʝʥʘ ʜʦ 70 ʢʚ.ʤ. ʥʘ ʯʝʣʦʚʝʢʘ. ɽʩʪʝʩʪʚʝʥʥʦ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚʩʝ 

ʫʢʘʟʘʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʫʤʝʥʴʰʘʪʩʷ. 

ɼʣʷ ʩʪʨʘʥ ʩ ʥʝʙʦʣʴʰʠʤ ʥʘʩʝʣʝʥʠʝʤ ʠ ʜʦʩʪʘʪʦʯʥʦʡ ʪʝʨʨʠʪʦʨʠʝʡ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʚʘʨʠʘʥʪ 

ʛʦʨʦʜʦʚ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʞʠʪʝʣʝʡ ʦʪ ʪʨʝʭʩʦʪ ʜʦ ʧʷʪʠʩʦʪ ʪʳʩʷʯ ʯʝʣʦʚʝʢ.  

ʉʠʩʪʝʤʘ ʯʘʩʪʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ 

ɻʉʂ (ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʩʪʨʘʭʦʚʳʝ ʢʦʤʧʘʥʠʠ) ʦʙʷʟʘʥʳ ʫʩʪʘʥʦʚʠʪʴ ʧʣʦʱʘʜʴ ʟʝʤʣʠ, ʚʳʜʝʣʷʝʤʫʶ ʧʦʜ 

ʩʦʙʩʪʚʝʥʥʦʩʪʴ: ʧʨʠʤʝʨʥʦ 300 ʢʚʘʜʨʘʪʥʳʭ ʤʝʪʨʦʚ ʢʘʞʜʦʤʫ ʛʨʘʞʜʘʥʠʥʫ, ʜʦʩʪʠʛʰʝʤʫ ʩʦʚʝʨʰʝʥʥʦʣʝʪʠʷ. ʇʨʠ 

ʵʪʦʤ ʧʦʜ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʞʠʣʠʱʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʘʢʩʠʤʫʤ 150 ʢʚʘʜʨʘʪʥʳʭ ʤʝʪʨʦʚ; ʦʩʪʘʚʰʠʡʩʷ 

ʤʝʪʨʘʞ ʤʦʞʝʪ ʙʳʪʴ ʦʪʚʝʜʝʥ ʧʦʜ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʥʫʞʜʳ ʠʣʠ ʞʝ ʦʩʪʘʚʣʝʥ ʚ ʚʠʜʝ ʟʦʥʳ ʟʝʣʝʥʳʭ 

ʥʘʩʘʞʜʝʥʠʡ. ʊʘʤ, ʛʜʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʥʝ ʧʦʟʚʦʣʷʶʪ ʨʘʟʚʝʜʝʥʠʝ ʦʚʦʱʝʡ ʠ ʬʨʫʢʪʦʚ ʚ ʦʪʢʨʳʪʦʤ 

ʛʨʫʥʪʝ, ɻʉʂ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʧʘʨʥʠʢʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʬʫʥʢʮʠʠ 

ʩʪʨʘʭʦʚʦʡ ʢʦʤʧʘʥʠʠ ʙʫʜʝʪ ʚʭʦʜʠʪʴ ʦʙʝʩʧʝʯʝʥʠʝ ʣʶʜʝʡ ʧʝʨʚʠʯʥʳʤ ʞʠʣʴʝʤ ʟʘ ʩʯʝʪ ʢʨʝʜʠʪʦʚʘʥʠʷ ʯʝʨʝʟ 

ʙʘʥʢʦʚʩʢʠʝ ʩʠʩʪʝʤʳ (ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʤʠʥʠʤʘʣʴʥʦʡ ʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʫʤʤʘʤʠ ʢʨʝʜʠʪʘ ʜʣʷ ʧʦʩʪʨʦʡʢʠ 

ʞʠʣʴʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʜʥʦʡ ʠʟ ʪʨʝʭ ʢʘʪʝʛʦʨʠʡ ʢʦʤʬʦʨʪʥʦʩʪʠ) ʧʦʜ ʩʠʤʚʦʣʠʯʝʩʢʠʡ ʧʨʦʮʝʥʪ. 

Å ɾʠʣʴʝ ʧʝʨʚʦʛʦ ʫʨʦʚʥʷ ʢʦʤʬʦʨʪʥʦʩʪʠ ï 780 000 ʨʫʙ. (2 ʵʪʘʞʘ ʧʦ 50 ʢʚ.ʤ.). 

Å ɾʠʣʴʝ ʚʪʦʨʦʛʦ ʫʨʦʚʥʷ ʢʦʤʬʦʨʪʥʦʩʪʠ ï 1 140 000 ʨʫʙ. (2 ʵʪʘʞʘ ʧʦ 59 ʢʚ.ʤ.). 

Å ɾʠʣʴʝ ʪʨʝʪʴʝʛʦ ʫʨʦʚʥʷ ʢʦʤʬʦʨʪʥʦʩʪʠ  

Å 1400000 ʨʫʙ. (2 ʵʪʘʞʘ ʧʦ 65 ʢʚ.ʤ.). 

ʉʪʨʫʢʪʫʨʘ ʜʦʤʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʥʷʪʴ ʝʛʦ ʥʘʜ ʫʨʦʚʥʝʤ ʟʝʤʣʠ ʧʨʠ ʧʦʤʦʱʠ 

ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʦʩʠ, ʚʥʫʪʨʠ ʢʦʪʦʨʦʡ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʣʠʬʪ, ʩʦʝʜʠʥʷʶʱʠʡ ʚʩʝ ʵʪʘʞʠ ʟʜʘʥʠʷ ʠ ʧʦʜʚʘʣ. ʍʦʟʷʠʥ 

ʩʤʦʞʝʪ ʥʘ ʩʚʦʝ ʫʩʤʦʪʨʝʥʠʝ ʧʦʜʥʠʤʘʪʴ ʜʦʤ ʜʦ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʫʨʦʚʥʷ, ʷʚʣʷʶʱʝʛʦʩʷ ʜʣʷ ʥʝʛʦ ʢʦʤʬʦʨʪʥʳʤ, ʠ 

ʚʨʘʱʘʪʴ ʝʛʦ ʥʘ ʥʫʞʥʳʡ ʛʨʘʜʫʩ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʩʚʦʠʭ ʮʝʣʷʭ ʦʩʚʦʙʦʜʠʚʰʫʶʩʷ ʪʝʨʨʠʪʦʨʠʶ ʧʦʜ 

ʜʦʤʦʤ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʣʝʪʥʝʡ ʪʝʨʨʘʩʳ, ʚʨʝʤʝʥʥʦʡ ʟʝʣʝʥʦʡ ʟʦʥʳ ʠ ʪ.ʧ. ʇʦʤʠʤʦ ʵʪʦʛʦ ʩʪʨʫʢʪʫʨʘ ʜʦʤʘ 

ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʳʜʚʠʛʘʝʤʳʝ ʣʝʩʪʥʠʮʳ. ʇʨʠ ʧʦʤʦʱʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʯʝʣʦʚʝʢ ʩʤʦʞʝʪ ʣʝʛʢʦ ʤʝʥʷʪʴ ʜʠʟʘʡʥ ʬʘʩʘʜʘ: ʦʙʣʠʮʦʚʢʘ ʟʜʘʥʠʷ ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʥʝ ʩʧʣʦʰʥʫʶ 

ʧʦʚʝʨʭʥʦʩʪʴ, ʘ ʥʝʙʦʣʴʰʠʝ ʬʨʘʛʤʝʥʪʳ ʚ ʚʠʜʝ ʚʨʘʱʘʶʱʠʭʩʷ ʢʫʙʠʢʦʚ ʨʘʟʥʳʭ ʮʚʝʪʦʚ, ʢʦʪʦʨʳʝ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʙʫʜʫʪ ʷʚʣʷʪʴʩʷ ʵʣʝʤʝʥʪʘʤʠ, ʥʘʢʘʧʣʠʚʘʶʱʠʤʠ ʩʦʣʥʝʯʥʫʶ ʵʥʝʨʛʠʶ. ʊʘʢʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʣʝʛʢʦ ʩʦʙʠʨʘʝʪʩʷ ʠ 
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ʨʘʟʙʠʨʘʝʪʩʷ. ɼʦʤʘ ʙʫʜʫʪ ʩʪʨʦʠʪʴʩʷ ʧʦ ʪʝʭʥʦʣʦʛʠʷʤ ʙʫʜʫʱʝʛʦ ʠʟ ʩʪʝʢʣʦʦʙʨʘʟʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʣʥʝʯʥʦʡ ʠʣʠ ʚʝʪʨʦʚʦʡ ʵʥʝʨʛʠʡ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʩʜʝʣʘʪʴ ʠʭ ʙʦʣʝʝ ʵʢʦʥʦʤʠʯʥʳʤʠ ʠ 

ʵʢʦʣʦʛʠʯʥʳʤʠ. 

ɽʩʪʝʩʪʚʝʥʥʦ, ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʦʜʝʡʩʪʚʫʶʪ ʧʦʷʚʣʝʥʠʶ ʚ ʢʘʞʜʦʤ ʜʦʤʝ ʚʠʨʪʫʘʣʴʥʳʭ ʜʠʩʧʣʝʝʚ 

ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʤʝʙʝʣʠ, ʨʘʟʚʠʪʠʶ ʢʠʙʝʨʤʝʜʠʮʠʥʳ, ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ, ʧʦʷʚʣʝʥʠʶ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ ʨʦʙʦʪʦʚ, ʚʦʟʤʦʞʥʦʩʪʠ ʧʫʪʝʰʝʩʪʚʠʷ ʚ ʢʦʩʤʦʩ ʠ ʪ.ʜ. ʅʦ ʥʝʦʙʭʦʜʠʤʦ ʟʘʤʝʪʠʪʴ, 

ʯʪʦ ʜʘʥʥʳʝ ʠʥʥʦʚʘʮʠʠ ʥʝ ʨʝʰʘʶʪ ʩʫʱʝʩʪʚʫʶʱʠʝ ʩʦʮʠʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʠ ʩʣʫʞʘʪ ʣʠʰʴ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝʤ 

ʛʝʜʦʥʠʩʪʠʯʝʩʢʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʯʝʣʦʚʝʢʘ. ʇʦʤʦʯʴ ʦʙʱʝʩʪʚʫ ʠʟʙʝʞʘʪʴ ʚʦʟʤʦʞʥʳʭ ʢʨʠʟʠʩʦʚ ʧʦʟʚʦʣʷʪ 

ʩʦʮʠʘʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʤʝʨʳ. ʄʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʧʨʝʜʣʦʞʝʥʥʳʝ ʢʦʥʮʝʧʮʠʝʡ çɸʢʩʠʦʜʝʤʠʷè 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʨʘʟʥʳʭ ʩʬʝʨ ʞʠʟʥʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʨʝʦʜʦʣʝʥʠʶ ʠ ʚʦʟʤʦʞʥʦʤʫ ʨʝʰʝʥʠʶ ʜʘʥʥʳʭ ʧʨʦʙʣʝʤ, 

ʫʯʠʪʳʚʘʷ ʪʦ, ʯʪʦ ʚ ʙʫʜʫʱʝʤ ʯʝʣʦʚʝʯʝʩʢʠʡ ʚʠʜ ʠ ʝʛʦ ʦʙʨʘʟ ʤʳʰʣʝʥʠʷ ʥʝ ʧʨʝʪʝʨʧʷʪ ʠʟʤʝʥʝʥʠʡ. ɽʩʣʠ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʜʝʤʦʢʨʘʪʠʠ ʩʦʭʨʘʥʷʪʩʷ, ʪʦ ʯʝʣʦʚʝʯʝʩʪʚʦ ʚʩʝʛʜʘ ʙʫʜʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ 

ʩʦʩʪʦʷʥʠʠ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʭʘʦʩʫ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʝʩʣʠ ʤʳʰʣʝʥʠʝ ʯʝʣʦʚʝʢʘ 

ʵʚʦʣʶʮʠʦʥʠʨʫʝʪ, ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʦʙʱʝʩʪʚʝ ʠʩʯʝʟʥʝʪ. 

ɺ ʢʘʞʜʦʤ ʞʠʣʦʤ ʟʜʘʥʠʠ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʧʦʜʚʘʣʴʥʦʝ ʧʦʤʝʱʝʥʠʝ, ʧʣʦʱʘʜʴ ʢʦʪʦʨʦʛʦ ʚ 1,5 ʨʘʟ ʙʦʣʴʰʝ 

ʧʣʦʱʘʜʠ ʬʫʥʜʘʤʝʥʪʘ ʟʜʘʥʠʷ. ɺʦ ʚʨʝʤʷ ʜʦʞʜʷ ʠ ʩʥʝʛʦʧʘʜʘ ʙʫʜʫʪ ʟʘʧʫʱʝʥʳ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʚʝʪʨʳ, ʢʦʪʦʨʳʝ 

ʥʘʧʨʘʚʷʪ ʦʩʘʜʢʠ ʚ ʩʧʝʮʠʘʣʴʥʳʝ ʚʦʜʥʳʝ ʭʨʘʥʠʣʠʱʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʧʦʜʚʘʣʴʥʦʤ ʧʦʤʝʱʝʥʠʠ ʜʦʤʘ. ɿʘʪʝʤ 

ʵʪʘ ʚʦʜʘ ʙʫʜʝʪ ʬʠʣʴʪʨʦʚʘʪʴʩʷ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʥʫʞʜ.  

ɺ ʛʦʩʫʜʘʨʩʪʚʘʭ, ʛʜʝ ʤʝʪʨʘʞ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 70 ʢʚʘʜʨʘʪʥʳʭ ʤʝʪʨʦʚ, ʜʚʫʭʵʪʘʞʥʳʡ ʜʦʤ 

ʩʪʨʦʠʪʩʷ ʧʦ ʪʦʤʫ ʞʝ ʧʨʠʥʮʠʧʫ. ʇʦʜ ʢʘʞʜʳʡ ʵʪʘʞ ʚʳʩʦʪʦʡ ʧʨʠʤʝʨʥʦ ʧʦ 3 ʤʝʪʨʘ ʦʪʚʦʜʠʪʩʷ ʧʦ 38/42/45 

ʢʚʘʜʨʘʪʥʳʭ ʤʝʪʨʦʚ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʢʦʤʬʦʨʪʥʦʩʪʠ). 

ʏʝʣʦʚʝʢ ʚʧʨʘʚʝ ʩʘʤ ʚʳʙʠʨʘʪʴ ʫʨʦʚʝʥʴ ʢʦʤʬʦʨʪʥʦʩʪʠ, ʦʪʪʘʣʢʠʚʘʷʩʴ ʧʨʠ ʵʪʦʤ ʦʪ ʤʘʪʝʨʠʘʣʴʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ: ʧʨʠ ʞʝʣʘʥʠʠ ʦʥ ʩʤʦʞʝʪ ʚʣʦʞʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʠ ʨʝʘʣʠʟʦʚʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ 

ʧʨʦʝʢʪ ʜʦʤʘ. ɻʣʘʚʥʳʤ ʫʩʣʦʚʠʝʤ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʪʦ, ʯʪʦ ʩʪʨʦʷʱʝʝʩʷ ʞʠʣʴʝ ʥʝ ʩʤʦʞʝʪ ʧʦ ʩʚʦʝʡ ʦʮʝʥʦʯʥʦʡ 

ʩʪʦʠʤʦʩʪʠ ʙʳʪʴ ʤʝʥʴʰʝ ʤʠʥʠʤʘʣʴʥʦʡ ʩʫʤʤʳ ʢʨʝʜʠʪʘ, ʜʦʣʞʥʦ ʙʫʜʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ʞʠʣʴʷ 

ʧʝʨʚʦʛʦ ʫʨʦʚʥʷ ʢʦʤʬʦʨʪʥʦʩʪʠ ʠ ʧʦ ʚʳʩʦʪʝ ʥʝ ʧʨʝʚʳʰʘʪʴ 10 ʤʝʪʨʦʚ. 

ʇʦ ʧʝʨʠʤʝʪʨʫ ʢʘʞʜʦʛʦ ʜʦʤʘ ʚ ʦʙʷʟʘʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪʩʷ ʟʘʙʦʨʳ, ʧʣʦʪʥʦʩʪʴ ʠ 

ʧʨʦʟʨʘʯʥʦʩʪʴ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʨʝʛʫʣʠʨʦʚʘʪʴʩʷ ʧʦ ʞʝʣʘʥʠʶ ʭʦʟʷʠʥʘ, ʧʨʠ ʵʪʦʤ ʚʳʩʦʪʘ ʠʭ ʥʝ ʜʦʣʞʥʘ 

ʧʨʝʚʳʰʘʪʴ 3-ʭ ʤʝʪʨʦʚ. 

ɺʦʢʨʫʛ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʦʩʪʘʝʪʩʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʰʠʨʠʥʦʡ ʧʨʠʤʝʨʥʦ ʚ 5,5 ʤʝʪʨʦʚ, 

ʚʢʣʶʯʘʶʱʘʷ çʟʝʣʸʥʫʶ ʟʦʥʫè (1,5 ʤʝʪʨʘ) ʠ ʪʨʦʪʫʘʨ (4 ʤʝʪʨʘ). ɼʘʥʥʘʷ ʧʣʦʱʘʜʴ ʥʝ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ 

ʣʠʯʥʳʭ ʥʫʞʜ. ʇʦʜ ʪʨʦʪʫʘʨʘʤʠ ʙʫʜʫʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʩʧʠʨʘʣʝʚʠʜʥʳʝ ʦʙʦʛʨʝʚʘʪʝʣʠ, ʢʦʪʦʨʳʝ ʚʦ ʚʨʝʤʷ 

ʚʳʧʘʜʝʥʠʷ ʦʩʘʜʢʦʚ ʧʦʟʚʦʣʷʪ ʜʦʨʦʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʙʳʩʪʨʦ ʩʦʭʥʫʪʴ ʠ ʥʝ ʜʦʧʫʩʪʷʪ ʦʙʨʘʟʦʚʘʥʠʷ ʩʥʝʞʥʳʭ 

ʩʫʛʨʦʙʦʚ ʠ ʥʘʣʝʜʠ. ʊʘʢʞʝ ʪʨʦʪʫʘʨʳ ʤʦʛʫʪ ʟʘʢʨʳʚʘʪʴʩʷ ʧʦʣʫʢʨʫʛʣʳʤ ʩʪʝʢʣʷʥʥʳʤ ʥʘʚʝʩʦʤ. ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ 

ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʝʟʦʥʘ, ʩʦʭʨʘʥʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʜʚʠʞʝʥʠʷ ʥʘ ʚʝʣʦʩʠʧʝʜʘʭ, ʨʦʣʠʢʘʭ ʠ 

ʪ.ʜ. 
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ʄʝʞʜʫ ʜʦʤʘʤʠ, ʧʦʤʠʤʦ ʪʨʦʪʫʘʨʦʚ, ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʜʦʨʦʛʠ ʜʣʷ ʧʦʜʲʝʟʜʘ ʰʠʨʠʥʦʡ 4,6 

ʤʝʪʨʘ. ʇʨʠ ʵʪʦʤ ʨʷʜʳ ʜʦʤʦʚ ʯʝʨʝʜʫʶʪʩʷ ʯʝʨʝʟ 4,5 ʢʤ ʩ ʜʚʫʤʷ ʧʦʣʦʩʘʤʠ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ, 

ʧʨʦʭʦʜʷʱʠʤʠ ʩʢʚʦʟʴ ʢʦʤʧʣʝʢʩʳ ʩʦʮʠʘʣʴʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʩ ʜʚʫʩʪʦʨʦʥʥʠʤ ʜʚʠʞʝʥʠʝʤ (ʰʠʨʠʥʘ 6 

ʤʝʪʨʦʚ). ɸʚʪʦʤʦʙʠʣʠ ʩʣʝʜʫʶʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʧʦ ʜʦʨʦʛʘʤ, ʢʦʪʦʨʳʝ ʦʛʠʙʘʶʪ ʩʪʘʥʮʠʠ ʵʣʝʢʪʨʦʧʦʝʟʜʦʚ. 

ʇʣʠʪʘ ʜʣʷ ʜʚʠʞʝʥʠʷ ʵʣʝʢʪʨʦʧʦʝʟʜʦʚ ʙʫʜʝʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʤʝʞʜʫ ʧʦʣʦʩʘʤʠ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ, ʧʦ ʮʝʥʪʨʫ 

(ʰʠʨʠʥʘ 7 ʤʝʪʨʦʚ, ʪʦʣʱʠʥʘ 30 ʩʘʥʪʠʤʝʪʨʦʚ), ʘ ʚ ʯʘʩʪʥʦʤ ʩʝʢʪʦʨʝ ʝʝ ʚʳʩʦʪʘ ʙʫʜʝʪ ʩʥʠʞʘʪʴʩʷ ʜʦ ʫʨʦʚʥʷ 

ʟʝʤʣʠ. 

ʉʦʮʠʘʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʦʙʱʝʩʪʚʝʥʥʳʝ ʩʪʦʣʦʚʳʝ, ʜʝʪʩʢʠʝ ʩʘʜʳ, ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʝ 

ʤʘʛʘʟʠʥʳ, ʧʘʨʢʠ ʦʪʜʳʭʘ, ʤʝʩʪʘ ʨʘʟʚʣʝʯʝʥʠʡ ʠ ʧʫʥʢʪʳ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ. ʅʘ ʵʪʦʡ ʞʝ 

ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʩʪʘʥʮʠʠ ʢʘʢ ʧʘʩʩʘʞʠʨʩʢʠʭ, ʪʘʢ ʠ ʛʨʫʟʦʚʳʭ ʵʣʝʢʪʨʦʧʦʝʟʜʦʚ ʚ ʪʦʤ ʢʦʣʠʯʝʩʪʚʝ, 

ʢʦʪʦʨʦʝ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʤ ʩʦʦʙʱʝʥʠʝʤ, ʘ ʪʘʢʞʝ ʩʢʣʘʜʳ ʜʣʷ ʛʨʫʟʦʚʳʭ 

ʧʦʝʟʜʦʚ. ʅʘ ʩʢʣʘʜʘʭ ʙʫʜʫʪ ʥʘʭʦʜʠʪʴʩʷ ʨʦʙʦʪʳ-ʪʘʢʩʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʜʦʩʪʘʚʢʠ ʛʨʫʟʦʚ ʧʦ ʘʜʨʝʩʫ. 

ʀʩʭʦʜʷ ʠʟ ʢʦʣʠʯʝʩʪʚʘ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʚ ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ ʝʛʦ ʨʘʟʚʠʪʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ, ʧʦʜʦʙʥʳʝ 

ʢʦʤʧʣʝʢʩʳ ʙʫʜʫʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 4,5 ʢʠʣʦʤʝʪʨʦʚ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʧʦ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʯʘʩʪʥʦʛʦ 

ʩʝʢʪʦʨʘ.  

ɿʜʘʥʠʷ ʨʝʣʠʛʠʦʟʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʣʶʙʦʛʦ ʚʠʜʘ ʚ ʞʠʣʳʭ ʢʚʘʨʪʘʣʘʭ ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪʩʷ. ʇʦ 

ʞʝʣʘʥʠʶ, ʩʦʙʩʪʚʝʥʥʠʢ ʤʦʞʝʪ ʚʦʟʜʚʠʛʥʫʪʴ ʩʦʦʨʫʞʝʥʠʝ ʨʝʣʠʛʠʦʟʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʥʘ ʩʚʦʝʡ ʯʘʩʪʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ (ʯʘʩʦʚʥʶ, ʤʝʯʝʪʴ ʠ ʪ.ʜ.), ʧʨʠ ʵʪʦʤ ʦʥʦ ʥʝ ʜʦʣʞʥʦ ʧʦ ʚʳʩʦʪʝ ʧʨʝʚʳʰʘʪʴ 2,7 ï 3 ʤʝʪʨʦʚ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʜʦʙʥʳʝ ʟʜʘʥʠʷ ʚʦʟʜʚʠʛʘʶʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʜʣʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ 

ʧʦʩʝʱʝʥʠʷ, ʪ.ʝ. ʦʥʠ ʥʝ ʦʙʣʘʜʘʶʪ ʠ ʥʝ ʤʦʛʫʪ ʦʙʣʘʜʘʪʴ ʩʪʘʪʫʩʦʤ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ. ʆʙʱʝʩʪʚʝʥʥʳʝ 

ʨʝʣʠʛʠʦʟʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʙʫʜʫʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʩʘʤʠʭ ʛʦʨʦʜʘʭ. 

ʂʘʞʜʳʝ 350ï400 ʤʝʪʨʦʚ ʤʝʞʜʫ ʯʘʩʪʥʳʤʠ ʜʦʤʘʤʠ, ʚʜʦʣʴ ʫʣʠʮ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʣʝʛʘʥʠʝ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʚʦʜʥʳʭ ʢʘʥʘʣʦʚ, ʛʣʫʙʠʥʦʡ ʦʪ 1,5 ʜʦ 3 ʤʝʪʨʦʚ (ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ) ʠ ʰʠʨʠʥʦʡ 

ʦʢʦʣʦ 7 ʤʝʪʨʦʚ. ʏʝʨʝʟ ʢʘʥʘʣʳ ʙʫʜʫʪ ʧʝʨʝʢʠʥʫʪʳ ʤʦʩʪʳ ʜʣʷ ʫʜʦʙʩʪʚʘ ʧʝʨʝʜʚʠʞʝʥʠʷ; ʜʘʥʥʳʝ ʤʦʩʪʳ ʤʦʛʫʪ 

ʨʘʟʚʦʜʠʪʴʩʷ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. ɸ ʚʜʦʣʴ ʵʪʠʭ ʢʘʥʘʣʦʚ, ʥʘ ʨʘʩʩʪʦʷʥʠʠ 8 ʤʝʪʨʦʚ, ʧʦ ʦʙʝ ʩʪʦʨʦʥʳ, ʙʫʜʫʪ 

ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʙʫʣʴʚʘʨʳ ʰʠʨʠʥʦʡ ʧʦ 40 ʤʝʪʨʦʚ. ɺʦʜʘ ʙʫʜʝʪ ʧʦʜʩʚʝʯʠʚʘʪʴʩʷ ʩʚʝʪʦʜʠʦʜʥʳʤʠ ʣʘʤʧʘʤʠ, 

ʩʧʦʩʦʙʥʳʤʠ ʤʝʥʷʪʴ ʩʚʦʡ ʮʚʝʪ ʜʣʷ ʢʨʘʩʦʪʳ. ɺ ʨʘʟʥʳʝ ʚʨʝʤʝʥʘ ʛʦʜʘ ʪʝʤʧʝʨʘʪʫʨʫ ʚʦʜʳ ʚ ʢʘʥʘʣʘʭ ʤʦʞʥʦ 

ʙʫʜʝʪ ʨʝʛʫʣʠʨʦʚʘʪʴ ʜʦ ʥʫʞʥʦʛʦ ʛʨʘʜʫʩʘ. ɺ ʣʝʪʥʝʝ ʚʨʝʤʷ ʦʥʠ ʙʫʜʫʪ ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʜʣʷ ʢʫʧʘʥʠʷ ʜʝʪʝʡ: 

ʢʘʥʘʣʳ ʙʫʜʫʪ ʧʨʝʦʙʨʘʟʦʚʘʥʳ ʚ ʩʝʢʮʠʦʥʥʳʝ ʙʘʩʩʝʡʥʳ ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʴʥʳʭ ʧʝʨʝʢʨʳʪʠʡ ʠʣʠ ʙʫʜʫʪ 

ʨʝʦʨʛʘʥʠʟʦʚʘʥʳ ʚ ʢʨʳʪʳʝ ʢʘʪʢʠ ʧʦʜ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤʠ ʥʘʚʝʩʘʤʠ. ʊʘʢʞʝ ʤʦʞʥʦ ʙʫʜʝʪ ʫʩʠʣʠʚʘʪʴ ʚʦʜʥʦʝ 

ʪʝʯʝʥʠʝ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʟʚʣʝʯʝʥʠʡ (ʥʘʧʨʠʤʝʨ, ʚʦʜʥʳʭ ʣʳʞ, ʩʸʨʬʠʥʛʘ ʠ ʧʨʦʯʠʭ). ʂʘʞʜʳʡ ʢʘʥʘʣ ʙʫʜʝʪ 

ʥʘʟʚʘʥ ʚ ʯʝʩʪʴ ʠʟʚʝʩʪʥʳʭ ʠʩʪʦʨʠʯʝʩʢʠʭ ʣʠʯʥʦʩʪʝʡ. 

ɺ ʛʦʨʦʜʘʭ-ʤʠʣʣʠʦʥʥʠʢʘʭ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʥʘʣʠʯʠʝ ʤʝʪʨʦ, ʩʢʦʨʦʩʪʥʳʭ ʧʦʝʟʜʦʚ (ʢʘʢ ʧʘʩʩʘʞʠʨʩʢʠʭ, ʪʘʢ 

ʠ ʛʨʫʟʦʚʳʭ), ʪʘʢʩʠ ʠ ʘʚʪʦʤʦʙʠʣʝʡ. ʇʦʜʟʝʤʥʳʝ ʧʘʨʢʦʚʢʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʦʜ ʘʚʪʦʤʦʙʠʣʴʥʳʤʠ ʜʦʨʦʛʘʤʠ, 

ʪʨʦʪʫʘʨʘʤʠ ʠ ʟʝʣʝʥʳʤʠ ʟʦʥʘʤʠ, ʩʦʝʜʠʥʷʷʩʴ ʤʝʞʜʫ ʩʦʙʦʡ ʪʫʥʥʝʣʷʤʠ. ɺʜʦʣʴ ʜʦʨʦʛ ʙʫʜʫʪ ʨʘʟʤʝʱʝʥʳ 

ʩʧʝʮʠʘʣʴʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʪʤʝʪʢʠ, ʧʨʠ ʧʦʧʘʜʘʥʠʠ ʥʘ ʢʦʪʦʨʳʝ ʤʘʰʠʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʪʧʨʘʚʣʷʝʪʩʷ ʥʘ 

ʧʦʜʟʝʤʥʫʶ ʧʘʨʢʦʚʢʫ. ʇʘʨʢʦʚʢʘ ʙʫʜʝʪ ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʘ ʠ ʤʘʰʠʥʘ-ʨʦʙʦʪ ʩʤʦʞʝʪ ʧʦʜʲʝʟʞʘʪʴ ʢ 

ʩʚʦʝʤʫ ʭʦʟʷʠʥʫ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʛʜʝ ʦʥ ʠʟʥʘʯʘʣʴʥʦ ʝʝ ʦʩʪʘʚʠʣ. ʅʫʞʥʦ ʪʦʣʴʢʦ ʧʦʜʦʡʪʠ ʢ ʦʜʥʦʡ ʠʟ 

ʩʧʝʮʠʘʣʴʥʳʭ ʧʘʨʢʦʚʦʯʥʳʭ ʟʦʥ ʠ ʧʨʠ ʧʦʤʦʱʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʘʨʦʣʷ ʚʳʟʚʘʪʴ ʩʚʦʡ ʘʚʪʦʤʦʙʠʣʴ. ʄʘʰʠʥʘ 

ʧʨʠʝʜʝʪ ʢ ʩʚʦʝʤʫ ʭʦʟʷʠʥʫ ʧʦ ʧʦʜʟʝʤʥʦʤʫ ʪʫʥʥʝʣʶ ʠʣʠ ʧʦ ʦʙʳʯʥʦʡ ʜʦʨʦʛʝ, ʧʨʦʢʣʘʜʳʚʘʷ ʙʦʣʝʝ ʙʳʩʪʨʳʡ ʠ 

ʨʘʮʠʦʥʘʣʴʥʳʡ ʤʘʨʰʨʫʪ, ʫʯʠʪʳʚʘʷ ʟʘʛʨʫʞʝʥʥʦʩʪʴ ʤʘʛʠʩʪʨʘʣʝʡ. ʂʘʞʜʘʷ ʦʪʤʝʪʢʘ-ʧʘʨʢʦʚʢʘ ʙʫʜʝʪ ʠʤʝʪʴ 

ʟʘʝʟʜʳ ʠ ʚʳʝʟʜʳ ʜʣʷ ʫʜʦʙʩʪʚʘ ʧʝʨʝʜʚʠʞʝʥʠʷ ʤʘʰʠʥ-ʨʦʙʦʪʦʚ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʜʦʙʥʘʷ ʩʠʩʪʝʤʘ ʦʨʛʘʥʠʟʘʮʠʠ ʯʘʩʪʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʧʨʠʟʚʘʥʘ ʦʢʘʟʳʚʘʪʴ 

ʙʣʘʛʦʪʚʦʨʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʝʦʜʦʣʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ, ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʢʨʠʟʠʩʦʚ ʚ 

ʥʘʩʪʦʷʱʝʤ ʠ ʚ ʙʫʜʫʱʝʤ. 

ʉʠʩʪʝʤʘ ʞʠʣʳʭ ʢʦʤʧʣʝʢʩʦʚ 

ʉʪʘʥʜʘʨʪʥʳʡ ʛʦʨʦʜʩʢʦʡ ʞʠʣʦʡ ʢʦʤʧʣʝʢʩ ʚ ʩʨʝʜʥʝʤ ʟʘʥʠʤʘʝʪ ʧʣʦʱʘʜʴ ʚ 6,35 ʢʚʘʜʨʘʪʥʳʭ ʢʤ: ʤʝʪʨʘʞ 

ʩʦʩʪʘʚʣʝʥ ʠʩʭʦʜʷ ʠʟ ʨʘʩʯʝʪʘ, ʯʪʦ ʥʘ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ ʧʨʠʭʦʜʠʪʩʷ ʥʝ ʤʝʥʝʝ 28 ʢʚʘʜʨʘʪʥʳʭ ʤʝʪʨʦʚ. ɺ ʞʠʣʦʤ 

ʢʦʤʧʣʝʢʩʝ ʧʨʦʞʠʚʘʝʪ ʦʢʦʣʦ 50 ʪʳʩ. ʯʝʣʦʚʝʢ. ʆʜʠʥ ʢʦʤʧʣʝʢʩ ʩʦʩʪʦʠʪ ʠʟ 20ï25 ʞʠʣʳʭ ʜʦʤʦʚ ʧʨʠʤʝʨʥʦ ʚ 40 
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ʵʪʘʞʝʡ ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʫʯʨʝʞʜʝʥʠʷ, ʙʦʣʴʥʠʮʳ, ʛʦʩʪʠʥʠʮʳ, ʪʦʨʛʦʚʳʝ ʮʝʥʪʨʳ ʠ ʪʘʢ 

ʜʘʣʝʝ. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʢʦʤʧʣʝʢʩʘʤʠ ʩʦʩʪʘʚʠʪ ʥʝ ʤʝʥʝʝ 1000ï1300 ʤʝʪʨʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 40 ʧʦʜʦʙʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ ʩʤʦʛʫʪ ʚʤʝʩʪʠʪʴ ʚ ʩʝʙʷ 2 ʤʠʣʣʠʦʥʘ ʯʝʣʦʚʝʢ. ʕʪʦ, ʩ ʫʯʝʪʦʤ ʛʨʘʞʜʘʥ, ʦʙʣʘʜʘʶʱʠʭ ʯʘʩʪʥʦʡ 

ʩʦʙʩʪʚʝʥʥʦʩʪʴʶ (ʥʝ ʙʦʣʝʝ 1 ʤʣʥ. ʞʠʪʝʣʝʡ), ʠ ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʡ ʚʘʨʠʘʥʪ 

ʥʘʩʝʣʝʥʥʦʩʪʠ ʜʣʷ ʛʦʨʦʜʘ-ʤʠʣʣʠʦʥʥʠʢʘ.  

ɾʠʣʳʝ ʜʦʤʘ ʜʦʣʞʥʳ ʩʪʨʦʠʪʴʩʷ ʧʦ ʪʘʢʦʤʫ ʧʨʠʥʮʠʧʫ, ʯʪʦ ʥʠʞʥʠʝ 5,5 ʤʝʪʨʘ, ʧʨʝʜʥʘʟʥʘʯʘʶʱʠʝʩʷ ʜʣʷ 

ʥʝʞʠʣʳʭ ʢʦʤʤʝʨʯʝʩʢʠʭ ʧʦʤʝʱʝʥʠʡ, ʙʫʜʫʪ ʚʳʩʪʫʧʘʪʴ ʧʨʠʤʝʨʥʦ ʦʪ 6,4 ʜʦ 7 ʤʝʪʨʦʚ ʧʦ ʚʩʝʤʫ ʧʝʨʠʤʝʪʨʫ 

ʜʦʤʘ, ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ ʨʦʙʦʪʦʚ-ʵʣʝʢʪʨʦʧʦʝʟʜʦʚ. 

ʅʘ ʵʪʘʞ ʚʳʰʝ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʦʙʱʝʩʪʚʝʥʥʳʝ ʩʪʦʣʦʚʳʝ, ʛʜʝ ʤʦʛʫʪ ʧʠʪʘʪʴʩʷ ʞʠʪʝʣʠ ʵʪʦʛʦ ʜʦʤʘ, 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʚ ɻʉʂ çɸʢʩʠʦʜʝʤʠʠè. ɾʠʣʳʝ ʢʦʤʧʣʝʢʩʳ ʫʩʪʨʦʝʥʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʧʘʩʩʘʞʠʨʩʢʠʝ 

ʧʦʝʟʜʘ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʝʟʞʘʪʴ ʚʜʦʣʴ, ʘ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠ ʩʢʚʦʟʴ ʥʠʭ.  

 
ʈʠʩʫʥʦʢ 3 ï ɸʨʭʠʪʝʢʪʫʨʘ ɹʫʜʫʱʝʛʦ: ʧʦʣʴʟʘ, ʧʨʦʯʥʦʩʪʴ, ʢʨʘʩʦʪʘ 

 

ʂʘʞʜʦʝ ʟʜʘʥʠʝ ʢʦʥʩʪʨʫʠʨʫʝʪʩʷ ʠʟ ʦʛʥʝʫʧʦʨʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʌʫʥʜʘʤʝʥʪ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʠ ʙʦʣʝʝ ʩʣʦʝʚ, 

ʧʨʝʜʩʪʘʚʣʷʷ ʩʦʙʦʡ ʙʝʪʦʥʥʳʝ ʙʨʫʩʢʠ, ʩʦʝʜʠʥʝʥʥʳʝ ʛʠʜʨʘʚʣʠʯʝʩʢʠʤ ʤʝʭʘʥʠʟʤʦʤ ʥʘ ʰʘʨʥʠʨʘʭ ʪʘʢ, ʯʪʦ 

ʢʦʥʩʪʨʫʢʮʠʷ ʦʩʪʘʝʪʩʷ ʫʩʪʦʡʯʠʚʦʡ ʚʦ ʚʨʝʤʷ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. ɺ ʙʫʜʫʱʝʤ ʘʨʭʠʪʝʢʪʫʨʘ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʘʙʩʦʣʶʪʥʦ ʚʩʝʭ ʪʠʧʦʚ ʟʜʘʥʠʡ (ʠ ʯʘʩʪʥʳʭ, ʠ ʢʦʤʤʝʨʯʝʩʢʠʭ) ʠʟ ʞʠʜʢʦʛʦ 

ʩʪʝʢʣʦʦʙʨʘʟʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʚʦʟʚʦʜʠʪʴ ʤʥʦʛʦʵʪʘʞʥʳʝ ʜʦʤʘ (ʚ 30-40 ʵʪʘʞʝʡ) ʥʝ ʙʦʣʝʝ, ʯʝʤ ʟʘ 

10-15 ʜʥʝʡ. ɹʝʟʫʩʣʦʚʥʦ, ʘʨʭʠʪʝʢʪʫʨʘ ʙʫʜʝʪ ʦʪʣʠʯʘʪʴʩʷ ʤʥʦʛʦʦʙʨʘʟʠʝʤ: ʟʜʘʥʠʷ ʙʫʜʫʪ ʦʙʣʘʜʘʪʴ 

ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʢʦʥʬʠʛʫʨʘʮʠʷʤʠ ʠ ʮʚʝʪʦʚʳʤʠ ʛʘʤʤʘʤʠ. 

ʂʘʞʜʳʡ ʜʦʤ ʦʙʝʩʧʝʯʠʪ ʩʝʙʷ ʤʘʢʩʠʤʘʣʴʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʵʥʝʨʛʠʠ ʜʘʞʝ ʚ ʦʪʩʫʪʩʪʚʠʝ ʩʦʣʥʝʯʥʦʛʦ 

ʦʩʚʝʱʝʥʠʷ ʟʘ ʩʯʝʪ ʩʪʝʢʣʦʦʙʨʘʟʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʠʟ ʢʦʪʦʨʳʭ ʦʥ ʧʦʩʪʨʦʝʥ. ʊʝʧʣʦʦʙʤʝʥ ʨʝʛʫʣʠʨʫʝʪʩʷ 

ʚʣʘʜʝʣʴʮʝʤ ʞʠʣʦʛʦ ʧʦʤʝʱʝʥʠʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ: ʚʦ ʚʩʝʭ ʜʦʤʘʭ ʙʫʜʫʪ ʨʘʩʧʦʣʦʞʝʥʳ ʩʧʠʨʘʣʝʚʠʜʥʳʝ 

ʦʙʦʛʨʝʚʘʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ.  

ɺʦʢʨʫʛ ʢʘʞʜʦʛʦ ʞʠʣʦʛʦ ʟʜʘʥʠʷ ʜʦʣʞʥʘ ʨʘʩʧʦʣʘʛʘʪʴʩʷ çʟʝʣʝʥʘʷ ʟʦʥʘè, ʧʣʦʱʘʜʴ ʢʦʪʦʨʦʡ ʙʫʜʝʪ ʚ 2 ʨʘʟʘ 

ʙʦʣʴʰʝ ʧʣʦʱʘʜʠ ʦʩʥʦʚʘʥʠʷ ʜʦʤʘ. ʇʦʜ ʥʝʡ ʥʘ ʛʣʫʙʠʥʝ ʦʪ 90 ʩʘʥʪʠʤʝʪʨʦʚ ʜʦ 1,5 ʤʝʪʨʘ ʨʘʟʤʝʱʘʶʪʩʷ 

ʧʘʨʢʦʚʢʠ, ʦʙʲʝʜʠʥʝʥʥʳʝ ʚ ʦʙʱʫʶ ʩʝʪʴ ʧʨʠ ʧʦʤʦʱʠ ʪʫʥʥʝʣʝʡ.  

ɺʘʞʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʧʨʝʜʣʦʞʝʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʜʦʤʘ ʩ ʨʘʟʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʵʪʘʞʝʡ ʥʝ ʩʦʟʜʘʶʪ ʩʣʦʞʥʦʩʪʝʡ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʦʝʢʪʘ. ɸ ʜʣʷ ʩʤʝʥʳ ʦʙʩʪʘʥʦʚʢʠ ʞʠʣʘʷ ʯʘʩʪʴ ʜʦʤʘ ï 

ʚʳʰʝ ʫʨʦʚʥʷ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚ ï ʜʝʣʘʝʪ ʧʦʣʥʳʡ ʦʙʦʨʦʪ ʚʦʢʨʫʛ ʩʚʦʝʡ ʦʩʠ ʟʘ ʧʷʪʴ ʤʝʩʷʮʝʚ. ʊʦ ʝʩʪʴ ʧʝʡʟʘʞ 

ʟʘ ʦʢʥʦʤ ʚ ʦʜʥʦ ʠ ʪʦ ʞʝ ʚʨʝʤʷ ʛʦʜʘ ʙʫʜʝʪ ʨʘʟʥʳʤ.  

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʜʟʝʤʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʚʦ ʚʩʝʭ ʨʘʡʦʥʘʭ 

ʛʦʨʦʜʘ-ʤʠʣʣʠʦʥʥʠʢʘ, ʦʙʣʝʛʯʠʪ ʧʝʨʝʜʚʠʞʝʥʠʝ ʪʨʘʥʩʧʦʨʪʘ ʚ ʧʘʨʢʦʚʦʯʥʳʭ ʩʝʪʷʭ, ʪ.ʢ. ʚ ʙʫʜʫʱʝʤ ʧʦʜ ʟʝʤʣʝʡ 

ʙʫʜʝʪ ʧʨʦʣʝʛʘʪʴ ʪʦʣʴʢʦ ʩʠʩʪʝʤʘ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. ɺʦʜʘ, ʧʨʠʨʘʚʥʝʥʥʘʷ ʢ ʮʝʥʥʳʤ ʧʨʠʨʦʜʥʳʤ ʨʝʩʫʨʩʘʤ, ʙʫʜʝʪ 

ʩʪʦʠʪʴ ʜʦʨʦʛʦ.  
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ʂʘʥʘʣʠʟʘʮʠʷ ʙʫʜʝʪ ʫʩʪʨʦʝʥʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʦʪʭʦʜʳ ʧʨʠ ʧʦʧʘʜʘʥʠʠ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ 

ʢʘʥʘʣʠʟʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ, ʨʘʩʧʦʣʦʞʝʥʥʫʶ ʚ ʢʘʞʜʦʤ ʜʦʤʝ, ʙʫʜʫʪ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ 

ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʚ ʧʘʨ. ʕʪʦʪ ʧʘʨ ʙʫʜʝʪ ʧʦʜʥʠʤʘʪʴʩʷ ʧʦ ʪʨʫʙʝ ʥʘ ʢʨʳʰʫ, ʛʜʝ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʝʛʦ 

ʦʯʠʩʪʢʘ. ʊʘʢʘʷ ʩʠʩʪʝʤʘ ʠʟʙʘʚʠʪ ʦʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʟʜʘʥʠʷ ʛʦʨʦʜʩʢʦʡ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʢʘʥʘʣʠʟʘʮʠʠ. 

ʇʨʦʤʳʰʣʝʥʥʳʝ ʟʦʥʳ 

ɺ ʛʦʨʦʜʘʭ-ʤʠʣʣʠʦʥʥʠʢʘʭ ʧʨʦʤʳʰʣʝʥʥʳʝ ʟʦʥʳ ʙʫʜʫʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʧʦ ʧʝʨʠʤʝʪʨʫ ʛʦʨʦʜʩʢʦʛʦ ʮʝʥʪʨʘ, 

ʦʪʜʝʣʝʥʥʳʝ ʦʪ ʥʝʛʦ ʣʝʩʦʧʦʣʦʩʦʡ ʰʠʨʠʥʦʡ 2,5 ʢʤ. ʇʣʦʱʘʜʴ ʠʭ ʩʦʩʪʘʚʠʪ 439 ʢʚʘʜʨʘʪʥʳʭ ʢʤ. ɿʝʤʣʷ, 

ʦʪʚʝʜʝʥʥʘʷ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʦʥʘʭ ʧʦʜ ʙʠʟʥʝʩ-ʧʨʦʝʢʪʳ, ʙʫʜʝʪ ʧʨʝʜʦʩʪʘʚʣʷʪʴʩʷ ʚ ʘʨʝʥʜʫ ʤʘʢʩʠʤʘʣʴʥʦ ʥʘ 

25 ʣʝʪ. 

ɿʘʩʪʨʦʡʢʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʦʥ ʥʝ ʙʫʜʝʪ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʘ ʩʪʨʦʛʠʤʠ ʘʨʭʠʪʝʢʪʫʨʥʳʤʠ ʧʨʘʚʠʣʘʤʠ, ʪʦ 

ʝʩʪʴ, ʙʠʟʥʝʩʤʝʥ ʩʤʦʞʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʡ ʧʨʦʝʢʪ ʧʨʠ ʫʩʣʦʚʠʠ ʩʦʛʣʘʩʦʚʘʥʠʷ ʝʛʦ ʩ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʩʪʨʘʭʦʚʳʤʠ ʢʦʤʧʘʥʠʷʤʠ. 

 
ʈʠʩʫʥʦʢ 4 ï ɻʦʨʦʜʘ ɹʫʜʫʱʝʛʦ: ʩʪʨʫʢʪʫʨʘ 

 

ɺ ʧʨʦʝʢʪ ʟʜʘʥʠʷ ʟʘʨʘʥʝʝ ʙʫʜʝʪ ʚʥʝʩʝʥʦ ʥʝʩʢʦʣʴʢʦ ʚʦʟʤʦʞʥʳʭ ʢʦʥʬʠʛʫʨʘʮʠʡ. ʇʦ ʞʝʣʘʥʠʶ ʙʠʟʥʝʩʤʝʥ 

ʚʩʝʛʜʘ ʩʤʦʞʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠʟʤʝʥʠʪʴ ʢʦʥʩʪʨʫʢʮʠʶ, ʜʝʣʘʷ ʝʝ ʤʝʥʴʰʝ ʚʦ ʠʟʙʝʞʘʥʠʝ ʫʧʣʘʪʳ ʚʳʩʦʢʦʛʦ 

ʥʘʣʦʛʘ, ʯʪʦ ʦʯʝʥʴ ʚʘʞʥʦ ʧʨʠ ʪʨʫʜʥʦʩʪʷʭ ʚ ʙʠʟʥʝʩʝ.  

ʂʦʥʩʪʨʫʢʮʠʷ ʩʪʘʥʝʪ ʥʘʧʦʤʠʥʘʪʴ ʩʢʣʘʜʥʫʶ çʛʘʨʤʦʰʢʫè: ʦʥʘ ʙʫʜʝʪ ʩʦʩʪʦʷʪʴ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʨʷʜʦʚ 

ʢʫʙʠʢʦʚ, ʩʪʝʢʣʦʦʙʨʘʟʥʳʡ ʤʘʪʝʨʠʘʣ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʘʢʢʫʤʫʣʠʨʦʚʘʪʴ ʚ ʩʝʙʝ ʩʦʣʥʝʯʥʫʶ ʵʥʝʨʛʠʶ. ʂʫʙʠʢʠ 

ʦʙʣʘʜʘʶʪ ʨʘʟʥʳʤʠ ʨʘʟʤʝʨʘʤʠ ʠ ʮʚʝʪʦʚʳʤʠ ʛʘʤʤʘʤʠ ʜʣʷ ʢʨʘʩʦʪʳ ʬʘʩʘʜʘ: ʦʥʠ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʧʨʠ 

ʧʦʤʦʱʠ ʰʪʳʨʝʡ, ʦʙʲʝʜʠʥʝʥʥʳʭ ʚ ʝʜʠʥʳʡ ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʤʝʭʘʥʠʟʤ. ɿʘʧʦʣʥʷʷʩʴ ʚʦʟʜʫʭʦʤ, ʢʫʙʠʢʠ 

ʨʘʟʚʦʨʘʯʠʚʘʶʪʩʷ ʠ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʧʨʦʯʥʳʝ ʬʨʘʛʤʝʥʪʳ ʧʦʩʪʨʦʡʢʠ ʩʦʛʣʘʩʥʦ ʟʘʣʦʞʝʥʥʦʡ ʚ ʥʠʭ ʧʨʦʛʨʘʤʤʝ, 

ʧʨʠ ʵʪʦʤ ʩʦʝʜʠʥʷʶʱʠʝ ʰʪʳʨʠ ʫʜʣʠʥʷʶʪʩʷ. ʊʦʣʱʠʥʘ ʩʪʝʥ ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʨʷʜʦʚ ʢʫʙʠʢʦʚ. ɹʣʘʛʦʜʘʨʷ 

ʩʚʦʝʦʙʨʘʟʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʵʪʘʞʠ ʩʤʦʛʫʪ ʨʘʟʚʦʨʘʯʠʚʘʪʴʩʷ ʚ ʧʨʦʠʟʚʦʣʴʥʦʡ ʬʦʨʤʝ. ʇʨʠ ʩʞʠʤʘʥʠʠ ʚʦʟʜʫʭ ʠʟ 

ʢʫʙʠʢʦʚ ʫʭʦʜʠʪ, ʰʪʳʨʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʫʢʦʨʘʯʠʚʘʶʪʩʷ, ʠ ʢʦʥʩʪʨʫʢʮʠʷ ʩʢʣʘʜʳʚʘʝʪʩʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʙʠʟʥʝʩʤʝʥ ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʤʦʞʝʪ ʜʦʙʘʚʠʪʴ ʠʣʠ ʫʙʨʘʪʴ ʯʘʩʪʴ ʟʜʘʥʠʷ, ʥʘʧʨʠʤʝʨ, ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʵʪʘʞʝʡ. 

ʊʦ ʝʩʪʴ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʤʝʥʴʰʠʪʴ ʚʳʩʦʪʫ ʜʦʤʘ, ʨʷʜ ʢʫʙʠʢʦʚ ʩʢʣʘʜʳʚʘʝʪʩʷ ʛʘʨʤʦʰʢʦʡ ï ʪʘʢ, ʝʩʣʠ 

ʵʪʘʞ ʜʦʤʘ ʙʳʣ 3 ʤʝʪʨʘ, ʧʨʠ ʩʣʦʞʝʥʠʠ ʦʥ ʙʫʜʝʪ ʩʦʩʪʘʚʣʷʪʴ ʧʨʠʤʝʨʥʦ 30 ʩʘʥʪʠʤʝʪʨʦʚ. ʂʦʥʩʪʨʫʠʨʦʚʘʥʠʝ 

ʟʜʘʥʠʡ ʪʘʢʦʛʦ ʪʠʧʘ ʧʨʦʠʩʭʦʜʠʪ ʚ ʜʚʫʭʬʘʟʦʚʦʤ ʨʝʞʠʤʝ: ʩʥʘʯʘʣʘ ʧʦʜʛʦʪʘʚʣʠʚʘʝʪʩʷ ʚʩʝ ʥʝʦʙʭʦʜʠʤʦʝ, ʘ ʟʘʪʝʤ 

ʧʨʦʠʩʭʦʜʠʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʚ ʩʨʝʜʥʝʤ ʦʩʫʱʝʩʪʚʣʷʝʤʦʝ ʟʘ 3-5 ʜʥʝʡ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʧʨʝʜʣʦʞʝʥʥʳʡ ʧʨʦʝʢʪ ʨʝʘʣʠʟʫʝʪʩʷ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʧʦʛʦʜʥʳʭ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ: ʵʪʦ ʚʦʟʤʦʞʥʦ 

ʙʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʩʪʝʢʣʦʦʙʨʘʟʥʳʡ ʤʘʪʝʨʠʘʣ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʭʨʘʥʝʥʠʶ ʪʨʝʙʫʝʤʦʡ ʪʝʤʧʝʨʘʪʫʨʳ.  

ʂʦʛʜʘ ʩʨʦʢ ʘʨʝʥʜʳ ʟʝʤʣʠ ʟʘʢʘʥʯʠʚʘʝʪʩʷ, ʟʜʘʥʠʝ ʩʢʣʘʜʳʚʘʝʪʩʷ, ʧʨʠʦʙʨʝʪʘʷ ʥʘʯʘʣʴʥʫʶ ʬʦʨʤʫ; 

ʙʠʟʥʝʩʤʝʥ ʤʦʞʝʪ ʟʘʙʨʘʪʴ ʢʦʥʩʪʨʫʢʮʠʶ ʠ ʢʦʤʤʝʨʯʝʩʢʦʝ ʠʤʫʱʝʩʪʚʦ, ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʞʝ ʦʪʦʡʜʝʪ 

ʛʦʩʫʜʘʨʩʪʚʫ. 

ʇʦʩʢʦʣʴʢʫ ʚ ʙʫʜʫʱʝʤ ʩ ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʦʣʦʛʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʚ ʫʩʣʦʚʠʷʭ ʢʦʥʢʫʨʝʥʮʠʠ 
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ʯʝʣʦʚʝʢʘ ʩ ʨʦʙʦʪʘʤʠ, ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʣʦʱʘʜʠ ʩʪʘʥʝʪ ʦʯʝʥʴ ʜʦʨʦʛʠʤ (ʩʪʨʘʭʦʚʳʝ 

ʢʦʤʧʘʥʠʠ ʙʫʜʫʪ ʚʳʥʫʞʜʝʥʳ ʧʣʘʪʠʪʴ ʧʦʩʦʙʠʷ ʣʶʜʷʤ, ʧʦʪʝʨʷʚʰʠʤ ʨʘʙʦʪʫ), ʙʠʟʥʝʩʤʝʥʫ ʥʝʦʙʭʦʜʠʤʦ 

ʚʳʧʣʘʯʠʚʘʪʴ ʥʘʣʦʛʠ ʩʚʦʝʚʨʝʤʝʥʥʦ. ɼʣʷ ʧʦʜʜʝʨʞʢʠ ʙʠʟʥʝʩʘ ʚ ʛʦʩʫʜʘʨʩʪʚʝ ʙʫʜʝʪ ʩʦʟʜʘʥʘ ʛʠʙʢʘʷ ʩʠʩʪʝʤʘ 

ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ. ɿʝʤʣʷ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʚ ʘʨʝʥʜʫ ʥʘ 25 ʣʝʪ, ʠ ʚ ʩʣʫʯʘʝ ʥʝʫʧʣʘʪʳ ʥʘʣʦʛʘ ʩʦʟʜʘʝʪʩʷ 

ʰʪʨʘʬʥʦʡ ʥʘʢʦʧʠʪʝʣʴʥʳʡ ʧʨʦʮʝʥʪ, ʥʘʧʨʷʤʫʶ ʚʣʠʷʶʱʠʡ ʥʘ ʙʠʟʥʝʩ, ʠ ʚ ʠʪʦʛʝ ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʧʨʦʚʝʨʢʠ ʟʘ 

ʪʨʠ ʛʦʜʘ ʩʨʦʢ ʘʨʝʥʜʳ ʫʤʝʥʴʰʘʝʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ ʛʦʜʘ ʜʦ ʪʨʝʭ ʣʝʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʨʫʰʝʥʠʡ. ɺ ʩʣʫʯʘʝ 

ʫʤʝʥʴʰʝʥʠʷ ʩʨʦʢʘ ʘʨʝʥʜʳ ʟʘʜʦʣʞʝʥʥʦʩʪʴ ʥʝ ʩʯʠʪʘʝʪʩʷ ʧʦʛʘʰʝʥʥʦʡ, ʧʝʨʝʭʦʜʠʪ ʥʘ ʜʨʫʛʦʡ ʪʨʝʭʣʝʪʥʠʡ ʵʪʘʧ ʠ 

ʧʨʦʜʦʣʞʘʝʪ ʨʘʩʪʠ. ʀ ʚ ʜʘʣʴʥʝʡʰʝʤ, ʝʩʣʠ ʧʦʜʦʙʥʳʝ ʪʝʥʜʝʥʮʠʠ ʧʨʦʜʦʣʞʘʪʩʷ, ʩʨʦʢ ʘʨʝʥʜʳ ʩʦʢʨʘʪʠʪʩʷ ʜʦ 

ʛʦʜʘ, ʠ ʟʝʤʣʷ ʧʝʨʝʡʜʝʪ ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʘ. ɽʩʣʠ ʥʘʣʦʛʠ ʙʫʜʫʪ ʚʳʧʣʘʯʝʥʳ ʚʦʚʨʝʤʷ, ʪʦ ʘʨʝʥʜʘ 

çʟʘʤʦʨʘʞʠʚʘʝʪʩʷè, ʦʩʪʘʚʘʷʩʴ ʥʘ ʦʪʤʝʪʢʝ, ʢʦʪʦʨʦʡ ʜʦʩʪʠʛʣʘ ʥʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ. ʄʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʚ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʫ ʙʠʟʥʝʩʤʝʥʘ ʧʦʷʚʣʷʝʪʩʷ ʩʪʠʤʫʣ ʜʣʷ ʨʘʟʚʠʪʠʷ ʙʠʟʥʝʩʘ ʠ ʜʣʷ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʚʳʧʣʘʪʳ ʥʘʣʦʛʦʚ ʨʘʜʠ 

çʟʘʤʦʨʦʟʢʠè ʘʨʝʥʜʳ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʠʥʪʝʨʝʩʳ ɻʉʂ ʪʦʞʝ ʙʫʜʫʪ ʫʜʦʚʣʝʪʚʦʨʝʥʳ ʟʘ ʩʯʝʪ ʨʝʛʫʣʷʨʥʦʛʦ 

ʧʦʧʦʣʥʝʥʠʷ ʙʶʜʞʝʪʘ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʛʦʨʦʜʩʢʠʭ ʞʠʣʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʯʘʩʪʥʦʛʦ ʩʝʢʪʦʨʘ ʧʨʦʤʳʰʣʝʥʥʳʝ ʟʦʥʳ ʙʫʜʫʪ ʠʤʝʪʴ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʚ ʪʨʘʥʩʧʦʨʪʥʦʤ ʩʦʦʙʱʝʥʠʠ. ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʧʣʠʪʳ, ʧʦ ʢʦʪʦʨʳʤ ʜʚʠʞʫʪʩʷ ʧʦʝʟʜʘ, ʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʪʘʥʮʠʠ ʙʫʜʫʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʢʘʢ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ ʫʨʦʚʥʝ ʦʪ ʮʦʢʦʣʴʥʦʛʦ ʵʪʘʞʘ (ʚ 

ʙʦʣʴʰʠʭ ʦʬʠʩʥʳʭ ʮʝʥʪʨʘʭ, ʬʘʙʨʠʢʘʭ ʠ ʪ.ʧ.), ʪʘʢ ʠ ʥʘ ʫʨʦʚʥʝ ʟʝʤʣʠ ʚ ʤʝʩʪʘʭ, ʛʜʝ ʨʘʩʧʦʣʦʞʝʥʳ ʧʨʝʜʧʨʠʷʪʠʷ 

ʩʨʝʜʥʝʛʦ ʠ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ. ʆʙʱʝʩʪʚʝʥʥʳʝ ʩʪʦʣʦʚʳʝ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʚ ʢʨʫʧʥʳʭ ʟʜʘʥʠʷʭ ʠ ʩʧʝʮʠʘʣʴʥʦ 

ʦʪʚʝʜʝʥʥʳʭ ʤʝʩʪʘʭ ʧʨʦʤʳʰʣʝʥʥʦʡ ʟʦʥʳ. 

ʇʦ ʧʣʠʪʘʤ ʙʫʜʫʪ ʜʚʠʛʘʪʴʩʷ ʧʦʝʟʜʘ ʚʩʝʭ ʪʠʧʦʚ: ʛʨʫʟʦʚʳʝ, ʧʘʩʩʘʞʠʨʩʢʠʝ, ʪʘʢʩʠ-ʨʦʙʦʪʳ. ʄʝʪʨʦ, 

ʘʵʨʦʧʦʨʪʳ, ʧʦʨʪʳ ʪʘʢʞʝ ʙʫʜʫʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʯʝʨʪʝ ʧʨʦʤʳʰʣʝʥʥʦʡ ʟʦʥʳ. ʅʘ ʢʨʳʰʘʭ ʟʜʘʥʠʡ ʙʫʜʫʪ 

ʨʘʩʧʦʣʦʞʝʥʳ ʧʦʩʘʜʦʯʥʳʝ ʧʣʦʱʘʜʢʠ ʜʣʷ ʯʘʩʪʥʦʛʦ ʚʦʟʜʫʰʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ.  

ʉʠʩʪʝʤʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʦʦʙʱʝʥʠʷ ʚ ʛʦʨʦʜʘʭ-ʤʠʣʣʠʦʥʥʠʢʘʭ 

ʉʨʝʜʩʪʚʦʤ ʧʝʨʝʜʚʠʞʝʥʠʷ ʤʝʞʜʫ ʛʦʨʦʜʘʤʠ-ʤʠʣʣʠʦʥʥʠʢʘʤʠ ʠ ʚʥʫʪʨʠ ʥʠʭ ʙʫʜʫʪ ʩʣʫʞʠʪʴ 

ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʝ ʙʝʩʰʫʤʥʳʝ ʧʘʩʩʘʞʠʨʩʢʠʝ ʵʣʝʢʪʨʦʧʦʝʟʜʘ-ʨʦʙʦʪʳ, ʩʦʝʜʠʥʷʶʱʠʝ ʚʳʩʦʪʥʳʝ ʠ ʤʘʣʳʝ 

ʢʦʤʧʣʝʢʩʳ. ɺ ʛʦʨʦʜʩʢʦʤ ʮʝʥʪʨʝ ʦʥʠ ʙʫʜʫʪ ʧʨʦʭʦʜʠʪʴ ʧʦ ʤʘʨʰʨʫʪʫ ʥʘ ʫʨʦʚʥʝ 5,5 ʤʝʪʨʦʚ ʦʪ ʮʦʢʦʣʴʥʦʛʦ 

ʵʪʘʞʘ ʚʳʩʦʪʥʳʭ ʜʦʤʦʚ. ɼʚʠʞʝʥʠʝ ʪʘʢʠʭ ʧʦʝʟʜʦʚ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʚ ʦʙʦʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʧʦ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʣʘʟʝʨʥʦʡ ʧʣʠʪʝ. ɹʦʣʴʰʠʥʩʪʚʦ ʧʘʩʩʘʞʠʨʩʢʠʭ ʩʪʘʥʮʠʡ ʥʘʭʦʜʷʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʩʘʤʠʭ 

ʞʠʣʳʭ ʜʦʤʘʭ, ʘ ʪʘʢʞʝ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ, ʙʦʣʴʥʠʮʘʭ, ʪʦʨʛʦʚʳʭ ʮʝʥʪʨʘʭ ʠ ʪ.ʜ. 

 
ʈʠʩʫʥʦʢ 5 ï ʊʨʘʥʩʧʦʨʪ ɹʫʜʫʱʝʛʦ 

 

ʂʨʳʰʘ ʚʘʛʦʥʦʚ ʚʳʧʦʣʥʷʝʪʩʷ ʠʟ ʧʨʦʟʨʘʯʥʦʛʦ ʚʦʣʦʢʥʘ, ʘ ʩʘʤ ʩʦʩʪʘʚ ʠʟʛʦʪʦʚʣʝʥ ʠʟ ʣʝʛʢʦʛʦ, 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʚʝʪʣʦ-ʩʝʨʦʛʦ ʮʚʝʪʘ. ɼʘʥʥʘʷ ʮʚʝʪʦʚʘʷ ʛʘʤʤʘ ʥʝ ʧʨʠʚʣʝʢʘʝʪ ʚʥʠʤʘʥʠʷ, ʘ 

ʟʥʘʯʠʪ ʠ ʥʝ ʦʢʘʟʳʚʘʝʪ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʯʝʣʦʚʝʢʘ. ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʩʦʩʪʘʚ, 

ʧʦʩʪʨʦʝʥʥʳʡ ʠʟ ʵʣʘʩʪʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʙʫʜʝʪ ʩʛʠʙʘʪʴʩʷ ʧʨʠ ʧʦʚʦʨʦʪʘʭ. 

ʂʘʞʜʳʡ ʧʦʝʟʜ ʚʤʝʱʘʝʪ ʦʢʦʣʦ 30 ʯʝʣʦʚʝʢ. ʐʠʨʠʥʘ ʚʘʛʦʥʘ ʨʘʚʥʘ 1,55 ʤʝʪʨʘʤ, ʜʣʠʥʘ ï 16 ʤʝʪʨʘʤ, ʘ 
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ʚʳʩʦʪʘ ï 2,6 ʤʝʪʨʘʤ. ʇʘʩʩʘʞʠʨʳ ʨʘʟʤʝʱʘʶʪʩʷ ʚ ʢʦʤʬʦʨʪʘʙʝʣʴʥʳʭ ʨʝʛʫʣʠʨʫʝʤʳʭ ʢʨʝʩʣʘʭ; ʥʘ ʤʦʥʠʪʦʨʘʭ 

ʦʪʦʙʨʘʞʘʝʪʩʷ ʚʨʝʤʷ ʧʨʠʙʳʪʠʷ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ ï ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʥʝʦʙʭʦʜʠʤʦ ʟʘʥʷʪʴ 

ʥʘʜʣʝʞʘʱʝʝ ʤʝʩʪʦ. ʉʠʜʝʥʴʷ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʧʦ ʚʩʝʡ ʜʣʠʥʝ ʩʦʩʪʘʚʘ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʩʣʝʜʦʚʘʥʠʷ ʧʦʝʟʜʘ, 

ʚʳʩʪʨʦʝʥʳ ʚ ʰʘʭʤʘʪʥʦʤ ʧʦʨʷʜʢʝ ʥʘ ʨʘʚʥʦʫʜʘʣʝʥʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʩʪʝʥ-ʜʚʝʨʝʡ: ʵʪʦ ʦʙʣʝʛʯʘʝʪ ʧʦʩʘʜʢʫ ʠ 

ʚʳʩʘʜʢʫ ʧʘʩʩʘʞʠʨʦʚ, ʧʦʩʢʦʣʴʢʫ ʩʪʝʥʳ ʧʦʝʟʜʘ ʦʪʢʨʳʚʘʶʪʩʷ ʥʘ ʦʩʪʘʥʦʚʢʘʭ ʣʠʙʦ ʩʣʝʚʘ, ʣʠʙʦ ʩʧʨʘʚʘ. ʇʨʠ 

ʵʪʦʤ ʩʠʜʝʥʴʷ ʤʦʛʫʪ ʧʦʚʦʨʘʯʠʚʘʪʴʩʷ ʚ ʨʘʟʥʳʝ ʩʪʦʨʦʥʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʞʝʣʘʥʠʷ ʠ ʫʜʦʙʩʪʚʘ ʧʘʩʩʘʞʠʨʘ. ʇʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʝʟʜʘ-ʨʦʙʦʪʳ, ʢʘʢ ʧʘʩʩʘʞʠʨʩʢʠʝ, ʪʘʢ ʠ ʛʨʫʟʦʚʳʝ, ʤʦʛʫʪ ʜʝʣʠʪʴʩʷ ʥʘ ʜʚʝ ʯʘʩʪʠ, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʤʘʨʰʨʫʪʘ. ʅʝʟʘʛʨʫʞʝʥʥʘʷ ʯʘʩʪʴ ʦʪʜʝʣʷʝʪʩʷ ʦʪ ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ ʠ 

ʧʝʨʝʩʪʨʘʠʚʘʝʪʩʷ ʥʘ ʜʨʫʛʦʡ ʤʘʨʰʨʫʪ; ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʢʣʶʯʠʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʪʝʭ ʩʠʪʫʘʮʠʡ, ʢʦʛʜʘ 

ʜʚʠʞʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʶʪ ʥʝʟʘʧʦʣʥʝʥʥʳʝ, ʧʦʣʫʧʫʩʪʳʝ ʧʦʝʟʜʘ. 

ʅʘ ʦʩʪʘʥʦʚʢʝ ʧʦʜʥʠʤʘʝʪʩʷ ʩʪʝʥʘ ʚʘʛʦʥʘ ʚʤʝʩʪʝ ʩʦ ʩʪʝʥʦʡ ʧʣʘʪʬʦʨʤʳ: ʵʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʚʦʙʦʜʥʦʤʫ 

ʧʝʨʝʜʚʠʞʝʥʠʶ ʣʶʜʝʡ. ʇʣʘʪʬʦʨʤʳ ʜʦʣʞʥʳ ʙʳʪʴ ʧʘʨʘʣʣʝʣʴʥʳ ʚʘʛʦʥʘʤ ï ʪʦ ʝʩʪʴ, ʧʦʩʪʨʦʝʥʳ ʧʦ ʧʨʷʤʦʡ 

ʣʠʥʠʠ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʠʥʪʝʨʚʘʣʘ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚ, ʪʦ ʦʥ ʢʦʨʨʝʢʪʠʨʫʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʩʫʪʦʢ ʠ 

ʢʦʥʢʨʝʪʥʦʛʦ ʨʘʡʦʥʘ. 

ʊʘʢʞʝ ʙʫʜʫʪ ʩʦʟʜʘʥʳ ʘʥʘʣʦʛʠʯʥʳʝ ʛʨʫʟʦʚʳʝ ʧʦʝʟʜʘ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʳʭ ʚʝʱʝʡ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʜʦʤʘ (ʥʘʧʨʠʤʝʨ, ʜʣʷ ʨʝʤʦʥʪʘ). ɻʨʫʟʦʚʦʡ ʧʦʝʟʜ ʙʫʜʝʪ ʧʦʩʪʨʦʝʥ ʚ ʬʦʨʤʝ ʙʫʢʚʳ çʧè: ʪʘʢʘʷ 

ʢʦʥʩʪʨʫʢʮʠʷ ʦʙʝʩʧʝʯʠʪ ʧʨʦʭʦʞʜʝʥʠʝ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʧʦʝʟʜʘ ʯʝʨʝʟ ʥʝʛʦ. ʊʦʯʥʦ ʪʘʢ ʞʝ, ʚ ʬʦʨʤʝ ʙʫʢʚʳ çʧè, 

ʙʫʜʝʪ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥ ʠ ʧʘʩʩʘʞʠʨʩʢʠʡ ʧʦʝʟʜ: ʵʪʦ ʧʦʟʚʦʣʠʪ ʦʨʛʘʥʠʟʦʚʘʪʴ ʧʨʦʝʟʜ ʜʣʷ ʤʘʨʰʨʫʪʥʦʛʦ ʨʦʙʦʪʘ-

ʪʘʢʩʠ. ʇʨʠ ʵʪʦʤ ʚʩʝ ʪʠʧʳ ʵʣʝʢʪʨʦʧʦʝʟʜʦʚ ʙʫʜʫʪ ʧʦʩʪʘʚʣʝʥʳ ʥʘ ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ʦʧʦʨʳ. ʕʪʦ ʧʦʤʦʞʝʪ 

ʧʦʝʟʜʘʤ ʠʟʤʝʥʷʪʴ ʩʚʦʶ ʚʳʩʦʪʫ. ɻʨʫʟʦʚʦʡ ʧʦʝʟʜ ʩʤʦʞʝʪ ʩʥʠʞʘʪʴʩʷ ʜʦ ʫʨʦʚʥʷ ʧʣʘʪʬʦʨʤʳ, ʛʜʝ ʨʘʩʧʦʣʦʞʝʥ 

ʛʨʫʟ, ʘ ʟʘʪʝʤ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʩʥʦʚʘ ʧʦʜʥʠʤʘʪʴʩʷ. ɼʣʠʥʘ ʛʨʫʟʦʚʳʭ ʩʦʩʪʘʚʦʚ ï 18 ʤʝʪʨʦʚ, ʰʠʨʠʥʘ ï 3,2 

ʤʝʪʨʘ, ʚʳʩʦʪʘ ï 4,9 ʤʝʪʨʦʚ. ʅʘ ʚʝʨʭʥʝʤ ʷʨʫʩʝ ʢʘʞʜʦʛʦ ʪʘʢʦʛʦ ʢʨʳʪʦʛʦ ʧʦʝʟʜʘ ʙʫʜʫʪ ʨʘʩʧʦʣʦʞʝʥʳ ʧʨʠʤʝʨʥʦ 

8-10 ʩʝʢʮʠʡ ʨʘʟʥʦʛʦ ʨʘʟʤʝʨʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʜʦʤʘʰʥʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ, 

ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʛʨʫʟʦʚʦʤ ʦʪʩʝʢʝ ʧʦʝʟʜʘ, ʰʠʨʠʥʦʡ ʚ 2,5 ʤʝʪʨʘ, ʜʣʠʥʦʡ ʚ 16 ʤʝʪʨʦʚ ʠ ʚʳʩʦʪʦʡ ʚ 

1,4 ʤʝʪʨʘ. ʂʘʞʜʘʷ ʩʝʢʮʠʷ ʙʫʜʝʪ ʧʨʦʥʫʤʝʨʦʚʘʥʘ ʪʘʢ, ʯʪʦʙʳ ʪʦʚʘʨʳ ʧʦ ʦʯʝʨʝʜʠ ʧʦʩʪʫʧʘʣʠ ʚ ʞʠʣʳʝ ʜʦʤʘ. 

ʇʦʝʟʜʘ-ʨʦʙʦʪʳ ʧʨʦʚʝʨʷʶʪ ʩʚʦʠ ʛʨʫʟʳ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʘ ʧʘʩʩʘʞʠʨʦʚ ʠʜʝʥʪʠʬʠʮʠʨʫʶʪ ʧʦ ʩʝʪʯʘʪʢʝ ʛʣʘʟʘ ʠ 

ʦʪʧʝʯʘʪʢʘʤ ʧʘʣʴʮʝʚ. ʇʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʫʛʨʦʟʳ ʧʦʝʟʜʘ ʠʟʜʘʶʪ ʧʨʝʜʫʧʨʝʞʜʘʶʱʠʝ ʟʚʫʢʦʚʳʝ ʩʠʛʥʘʣʳ ʠ 

ʦʧʦʚʝʱʘʶʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʝʨʠʪʴ ʠ ʠʟʲʷʪʴ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʡ ʧʨʝʜʤʝʪ ʠʣʠ ʟʘʜʝʨʞʘʪʴ ʯʝʣʦʚʝʢʘ, 

ʝʩʣʠ ʦʥ ʥʘʭʦʜʠʪʩʷ ʚ ʨʦʟʳʩʢʝ.  

ɺʜʦʣʴ ʜʦʤʘ, ʩʥʘʨʫʞʠ, ʙʫʜʫʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʛʨʫʟʦʚʳʝ ʣʠʬʪʳ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʦʪʥʦʩʠʪʩʷ ʢ 

ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʧʦʜʲʝʟʜʫ. ʇʦʝʟʜ-ʨʦʙʦʪ ʩʣʝʜʫʝʪ ʧʘʨʘʣʣʝʣʴʥʦ ʜʦʤʫ, ʜʝʣʘʷ ʦʩʪʘʥʦʚʢʠ ʫ ʛʨʫʟʦʚʳʭ ʣʠʬʪʦʚ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʣʦʞʝʥʥʦʡ ʚ ʥʝʛʦ ʘʜʨʝʩʥʦʡ ʧʨʦʛʨʘʤʤʦʡ ʧʦ ʜʦʩʪʘʚʢʝ ʛʨʫʟʦʚ. ʇʨʠ ʦʩʪʘʥʦʚʢʝ ʫ ʛʨʫʟʦʚʦʛʦ 

ʣʠʬʪʘ ʠʟ ʚʘʛʦʥʘ ʙʫʜʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʳʛʨʫʞʘʪʴʩʷ ʪʨʝʙʫʝʤʳʡ ʛʨʫʟ. ʃʠʬʪʳ ʙʫʜʫʪ ʜʚʠʛʘʪʴʩʷ ʢʘʢ ʚ 

ʚʝʨʪʠʢʘʣʴʥʦʤ, ʪʘʢ ʠ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʘʚʢʫ ʛʨʫʟʦʚ ʥʘ ʥʝʦʙʭʦʜʠʤʳʡ 

ʵʪʘʞ. ʂʘʞʜʳʡ ʛʨʫʟ ʙʫʜʝʪ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʫʧʘʢʦʚʘʥ ʠ ʧʨʦʥʫʤʝʨʦʚʘʥ. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʚʝʱʠ ʙʫʜʫʪ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʳʛʨʫʞʝʥʳ ʠʟ ʣʠʬʪʘ ʥʘ ʥʫʞʥʦʤ ʵʪʘʞʝ, ʧʦʝʟʜʫ-ʨʦʙʦʪʫ ʧʨʠʜʝʪ ʩʠʛʥʘʣ-ʦʧʦʚʝʱʝʥʠʝ. ʈʘʙʦʪʘ 

ʩʘʤʦʛʦ ʧʦʝʟʜʘ-ʨʦʙʦʪʘ ʙʫʜʝʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʘ, ʪʦ ʝʩʪʴ, ʫʯʘʩʪʠʝ ʣʶʜʝʡ ʚ ʥʝʡ ʥʝ ʧʦʪʨʝʙʫʝʪʩʷ. ʄʘʨʰʨʫʪ, ʧʦ 

ʢʦʪʦʨʦʤʫ ʩʣʝʜʫʶʪ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ, ʟʘʛʨʫʞʘʝʪʩʷ ʚ ʩʠʩʪʝʤʫ, ʧʦʵʪʦʤʫ ʢʘʞʜʳʡ ʧʦʝʟʜ ʟʥʘʝʪ ʩʚʦʡ ʧʫʥʢʪ 

ʥʘʟʥʘʯʝʥʠʷ ʟʘʨʘʥʝʝ. ʄʘʨʰʨʫʪ ʩʦʩʪʘʚʣʷʝʪʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʤʠʥʠʤʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ 

ʧʫʥʢʪʘʤʠ ʥʘʟʥʘʯʝʥʠʷ ʩʦʩʪʘʚʣʷʣʦ ʥʝ ʤʝʥʝʝ 300 ʤʝʪʨʦʚ: ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʝʟʜ ʫʩʧʝʣ ʥʘʙʨʘʪʴ 

ʩʢʦʨʦʩʪʴ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʫʜʝʪ ʟʘʧʫʱʝʥʦ ʢʦʣʠʯʝʩʪʚʦ ʧʦʝʟʜʦʚ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʝʜʠʥʫʶ 

ʪʨʘʥʩʧʦʨʪʥʫʶ ʩʝʪʴ, ʢʦʪʦʨʘʷ ʦʭʚʘʪʠʪ ʚʝʩʴ ʛʦʨʦʜ. ʇʨʠ ʵʪʦʤ ʪʨʘʥʩʧʦʨʪʥʳʝ ʧʫʪʠ ʛʨʫʟʦʚʳʭ ʧʦʝʟʜʦʚ ʥʝ ʚʩʝʛʜʘ 

ʙʫʜʫʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʧʫʪʷʤ ʧʦʝʟʜʦʚ ʤʘʨʰʨʫʪʥʳʭ.  

ʂʘʢ ʫʞʝ ʙʳʣʦ ʟʘʤʝʯʝʥʦ ʚʳʰʝ, ʧʦʤʠʤʦ ʛʨʫʟʦʚʳʭ ʠ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʦʝʟʜʦʚ ʚ ʢʘʯʝʩʪʚʝ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʩʨʝʜʩʪʚʘ ʪʘʢʞʝ ʙʫʜʝʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʤʘʨʰʨʫʪʥʦʝ ʨʦʙʦʪ-ʪʘʢʩʠ. ɽʛʦ ʧʨʠʤʝʨʥʳʝ ʧʘʨʘʤʝʪʨʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

2,3 ʤʝʪʨʘʤ ʚ ʜʣʠʥʫ, 1,2 ʤʝʪʨʘʤ ʚ ʰʠʨʠʥʫ ʠ 1,3 ʤʝʪʨʘʤ ʚ ʚʳʩʦʪʫ. ʊʘʢʩʠ ʤʦʞʝʪ ʙʳʪʴ ʜʚʫʭʤʝʩʪʥʳʤ, 

ʯʝʪʳʨʝʭʤʝʩʪʥʳʤ ʠ ʰʝʩʪʠʤʝʩʪʥʳʤ. ʕʪʦʪ ʪʠʧ ʪʨʘʥʩʧʦʨʪʘ ʢʘʞʜʳʡ ʞʠʪʝʣʴ ʤʦʞʝʪ ʟʘʢʘʟʘʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, 

ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʧʝʨʝʜʚʠʞʝʥʠʠ ʧʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤʫ ʤʘʨʰʨʫʪʫ. ʆʩʦʙʝʥʥʦʩʪʴ ʪʘʢʩʠ ʚ ʪʦʤ, ʯʪʦ ʦʥʦ 
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ʤʦʞʝʪ ʧʝʨʝʜʚʠʛʘʪʴʩʷ ʢʘʢ ʥʘ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʦʧʦʨʘʭ (ʝʩʣʠ ʦʥʦ ʝʜʝʪ ʧʦ ʣʘʟʝʨʥʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʣʠʪʝ), ʪʘʢ ʠ 

ʥʘ ʢʦʣʝʩʘʭ. ʇʦʩʣʝʜʥʠʡ ʩʧʦʩʦʙ ʧʝʨʝʜʚʠʞʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ, ʢʦʛʜʘ ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ ʚʳʝʟʞʘʝʪ ʥʘ 

ʜʦʨʦʛʫ: ʝʛʦ ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ʦʧʦʨʳ ʧʦʜʥʠʤʘʶʪʩʷ ʚʚʝʨʭ ʠ ʚʤʝʩʪʦ ʥʠʭ ʚʳʧʫʩʢʘʶʪʩʷ ʢʦʣʝʩʘ. 

ɹʫʜʫʱʘʷ ʤʘʰʠʥʘ-ʨʦʙʦʪ ʠʩʢʣʶʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ ʥʘ ʜʦʨʦʛʘʭ. 

ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚʩʝ ʘʚʪʦʤʦʙʠʣʠ ʧʝʨʝʡʜʫʪ ʥʘ ʧʦʣʥʦʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. ʄʘʰʠʥʳ-

ʨʦʙʦʪʳ ʙʫʜʫʱʝʛʦ ʙʫʜʫʪ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴ ʩʚʦʡ ʨʘʟʤʝʨ ʜʣʷ ʫʜʦʙʩʪʚʘ ʧʘʨʢʦʚʢʠ. 

ʇʘʨʢʦʚʘʪʴʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʤʦʞʥʦ ʙʫʜʝʪ ʤʘʢʩʠʤʫʤ ʥʘ 20 ʤʠʥʫʪ, ʢʦʥʪʨʦʣʴ ʩʦʙʣʶʜʝʥʠʷ ʵʪʦʛʦ 

ʧʨʘʚʠʣʘ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ɺ ʦʩʦʙʳʭ ʩʣʫʯʘʷʭ ʙʫʜʫʪ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʠʩʢʣʶʯʝʥʠʷ ʜʣʷ 

ʤʘʰʠʥ ʩʧʝʮʩʣʫʞʙ. ʇʨʠ ʧʘʨʢʦʚʢʝ ʤʘʰʠʥʘ-ʨʦʙʦʪ, ʩʢʣʘʜʳʚʘʷʩʴ, ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ ʪʦʛʦ ʨʘʟʤʝʨʘ, ʢʦʪʦʨʳʡ 

ʥʝʦʙʭʦʜʠʤ, ʯʪʦʙʳ ʧʘʨʢʦʚʦʯʥʳʡ ʣʠʬʪ ʧʝʨʝʤʝʩʪʠʣ ʝʝ ʚ ʧʦʜʟʝʤʥʫʶ ʧʘʨʢʦʚʢʫ. ɸʚʪʦʤʦʙʠʣʴ ʤʦʞʝʪ 

ʧʘʨʢʦʚʘʪʴʩʷ ʪʦʣʴʢʦ ʥʘ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʩʪʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʜʦʣʴ ʜʦʨʦʛʠ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʦʩʦʙʳʤʠ 

ʟʘʝʟʜʘʤʠ ʠ ʚʲʝʟʜʘʤʠ, ʦʪʤʝʯʝʥʥʳʤʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʟʥʘʢʘʤʠ. ʅʘ 1000 ʤʘʰʠʥ ʙʫʜʝʪ ʩʦʟʜʘʥʦ ʧʨʠʤʝʨʥʦ 

100 ʪʘʢʠʭ ʧʘʨʢʦʚʦʯʥʳʭ ʪʦʯʝʢ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʛʦʨʦʜʝ ʙʫʜʫʱʝʛʦ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʪʩʷ ʢʦʣʠʯʝʩʪʚʦ 

ʘʚʪʦʤʦʙʠʣʝʡ, ʧʨʠʧʘʨʢʦʚʘʥʥʳʭ ʥʘ ʫʣʠʮʝ ʠ ʚʦʟʣʝ ʟʜʘʥʠʡ. 

ʂʘʢ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʨʘʥʝʝ, ʧʘʨʢʦʚʢʠ ʙʫʜʫʪ ʦʭʚʘʪʳʚʘʪʴ ʛʦʨʦʜ ʧʦʜʟʝʤʥʦʡ ʩʝʪʴʶ. ʆʥʠ ʙʫʜʫʪ ʩʚʷʟʘʥʳ 

ʤʝʞʜʫ ʩʦʙʦʡ ʧʨʠ ʧʦʤʦʱʠ ʧʦʜʟʝʤʥʳʭ ʪʫʥʥʝʣʝʡ: ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʤʘʰʠʥʘ ʤʦʛʣʘ, ʧʦʢʠʥʫʚ 

ʧʘʨʢʦʚʢʫ, ʧʦʜʲʝʭʘʪʴ ʢ ʪʦʤʫ ʤʝʩʪʫ, ʛʜʝ ʦʥʘ ʙʫʜʝʪ ʥʫʞʥʘ ʩʚʦʝʤʫ ʭʦʟʷʠʥʫ. 60-70% ʧʦʜʟʝʤʥʳʭ ʧʘʨʢʦʚʦʢ ʙʫʜʫ 

ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʧʦʜ ʘʚʪʦʤʦʙʠʣʴʥʳʤʠ ʜʦʨʦʛʘʤʠ. ɺ ʢʨʳʪʦʡ ʧʘʨʢʦʚʢʝ ʤʘʰʠʥʳ-ʨʦʙʦʪʳ ʤʦʞʥʦ ʩʪʘʚʠʪʴ ʚ 

ʥʝʩʢʦʣʴʢʦ ʷʨʫʩʦʚ. ɺʝʩʴ ʧʦʣ ʧʘʨʢʦʚʢʠ ʙʫʜʝʪ ʨʘʟʜʝʣʝʥ ʥʘ ʢʚʘʜʨʘʪʥʳʝ ʤʝʭʘʥʠʟʤʳ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʦʜʥʠʤʘʪʴ 

ʢʘʞʜʳʡ ʘʚʪʦʤʦʙʠʣʴ ʥʘ ʩʚʦʡ ʷʨʫʩ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʣʠʯʠʷ ʩʚʦʙʦʜʥʳʭ ʤʝʩʪ. ɸʚʪʦʤʦʙʠʣʠ ʙʫʜʫʪ 

ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʥʘ ʷʨʫʩʘʭ ʚ ʰʘʭʤʘʪʥʦʤ ʧʦʨʷʜʢʝ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʢʘʞʜʳʡ ʦʪʜʝʣʴʥʦ ʚʟʷʪʳʡ ʤʝʭʘʥʠʟʤ ʙʫʜʝʪ 

ʚʩʪʨʦʝʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʤʦʡʢʘ. ɻʣʫʙʠʥʘ ʧʘʨʢʦʚʢʠ ʟʘʚʠʩʠʪ ʦʪ ʩʦʩʪʘʚʘ ʧʦʯʚʳ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʨʝʤʦʥʪʘ ʪʨʘʥʩʧʦʨʪʘ ʙʫʜʫʱʝʛʦ, ʪʦ ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ ʙʫʜʫʪ ʩʦʟʜʘʥʳ ʩʧʝʮʠʘʣʴʥʳʝ 

ʨʝʤʦʥʪʥʳʝ ʟʦʥʳ, ʚ ʢʦʪʦʨʳʭ ʠʩʧʨʘʚʣʝʥʠʝ ʥʝʧʦʣʘʜʦʢ ʣʶʙʦʛʦ ʪʠʧʘ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʨʦʙʦʪʘʤʠ-

ʘʚʪʦʤʝʭʘʥʠʢʘʤʠ. 

***  

ʂʦʥʝʯʥʦ, ʧʝʨʝʭʦʜ ʢ ʥʦʚʦʡ ʘʨʭʠʪʝʢʪʫʨʝ ʜʦʣʞʝʥ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʦʩʪʝʧʝʥʥʦ. ʀ ʩʦ ʚʨʝʤʝʥʝʤ ʨʝʣʴʩʦʚʳʡ 

ʧʫʪʴ ʩʤʦʞʝʪ ʟʘʤʝʥʠʪʴ ʣʘʟʝʨʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʣʠʪʘ ʪʦʣʱʠʥʦʡ 30 ʩʘʥʪʠʤʝʪʨʦʚ ʠ ʰʠʨʠʥʦʡ 7 ʤʝʪʨʦʚ, ʚʥʫʪʨʠ 

ʢʦʪʦʨʦʡ ʙʫʜʫʪ ʫʩʪʘʥʦʚʣʝʥʳ ʣʘʟʝʨʥʳʝ ʧʫʰʢʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʠ ʧʦʤʦʱʠ ʣʫʯʝʡ 

ʜʚʠʞʫʱʝʛʦʩʷ ʪʨʘʥʩʧʦʨʪʘ. ʄʘʛʥʠʪʥʦʝ ʧʦʣʝ ʧʣʠʪʳ ʫʤʝʥʴʰʠʪ ʥʘʛʨʫʟʢʫ ʥʘ ʥʝʝ ʧʨʠʤʝʨʥʦ ʥʘ 50% ʟʘ ʩʯʝʪ ʪʦʛʦ, 

ʯʪʦ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ ʙʫʜʫʪ ʦʪʪʘʣʢʠʚʘʪʴʩʷ ʦʪ ʵʪʦʛʦ ʧʦʣʷ. ʃʘʟʝʨʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʣʠʪʘ ʙʫʜʝʪ 

ʧʦʩʪʦʷʥʥʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʚʦʶ ʪʝʤʧʝʨʘʪʫʨʫ, ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ. ʅʝʦʙʭʦʜʠʤʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʥʥʘʷ ʣʘʟʝʨʥʘʷ ʧʣʠʪʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʘʙʩʦʣʶʪʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚ, 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʭ ʩʢʦʨʦʩʪʠ ʠ ʤʘʨʰʨʫʪʘ ʩʣʝʜʦʚʘʥʠʷ. ʇʦʩʪʝʧʝʥʥʦ ʚ ʛʦʨʦʜʘʭ ʙʫʜʫʱʝʛʦ ʦʩʪʘʥʫʪʩʷ ʪʦʣʴʢʦ 

ʵʣʝʢʪʨʦʧʦʝʟʜʘ-ʨʦʙʦʪʳ ʠ ʨʦʙʦʪʳ-ʪʘʢʩʠ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʬʠʥʘʥʩʦʚʦ ʜʦʩʪʫʧʥʳ ʜʣʷ ʞʠʪʝʣʝʡ ʠ ʠʟʙʘʚʷʪ ʠʭ ʦʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʟʘʚʦʜʠʪʴʩʷ ʣʠʯʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ. ʊʘʢʘʷ ʩʠʩʪʝʤʘ ʧʝʨʝʜʚʠʞʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪ 

ʟʘʛʨʷʟʥʷʶʱʠʝ ʚʳʙʨʦʩʳ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʯʪʦ, ʙʝʟʫʩʣʦʚʥʦ, ʫʣʫʯʰʠʪ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ. 

ʇʨʦʝʢʪ ɸʢʩʠʦʜʝʤʠʠ ʫʥʠʚʝʨʩʘʣʝʥ, ʪʦ ʝʩʪʴ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʨʝʜʣʦʞʝʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʚʦʟʤʦʞʥʦ ʚ 

ʣʶʙʦʡ ʯʘʩʪʠ ʧʣʘʥʝʪʳ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʢʣʠʤʘʪʘ ʠ ʣʘʥʜʰʘʬʪʦʚ, ʯʝʤʫ ʧʦʩʧʦʩʦʙʩʪʚʫʶʪ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ 

ʠʥʥʦʚʘʮʠʠ. ɽʜʠʥʩʪʚʝʥʥʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʚʦʧʣʦʱʝʥʠʷ ʧʨʝʜʣʦʞʝʥʥʦʡ ʢʦʥʮʝʧʮʠʠ ʷʚʣʷʝʪʩʷ ʘʙʩʦʣʶʪʥʘʷ 

ʧʦʜʜʝʨʞʢʘ ʠʜʝʠ ʦ ʨʘʚʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʟʝʤʣʠ ʧʦʜ ʯʘʩʪʥʫʶ ʩʦʙʩʪʚʝʥʥʦʩʪʴ ʤʝʞʜʫ ʥʘʩʝʣʝʥʠʝʤ ʛʦʩʫʜʘʨʩʪʚʘ 

ʚʦ ʠʟʙʝʞʘʥʠʝ ʨʘʩʩʣʦʝʥʠʷ ʚ ʦʙʱʝʩʪʚʝ.  

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʙʦʣʴʰʫʶ ʧʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʟʘʥʠʤʘʝʪ ʚʦʜʘ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʣʶʜʝʡ ʙʳʩʪʨʦ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʯʝʣʦʚʝʢ ʙʫʜʝʪ ʘʢʪʠʚʥʦ ʦʩʚʘʠʚʘʪʴ ʚʦʜʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʇʦ ʥʘʰʠʤ ʨʘʩʯʝʪʘʤ, ʢ 2060 ʛʦʜʫ 

ʥʘʩʝʣʝʥʠʝ ɿʝʤʣʠ ʜʦʩʪʠʛʥʝʪ 17 ʤʣʨʜ., ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʩʠʪʫʘʮʠʷ ʙʫʜʝʪ ʪʦʣʴʢʦ ʫʩʫʛʫʙʣʷʪʴʩʷ, ʪʘʢ ʯʪʦ ʢ 

ʩʝʨʝʜʠʥʝ XXII  ʚʝʢʘ ʤʳ ʧʦʜʦʡʜʝʤ ʩ ʥʘʩʝʣʝʥʠʝʤ ʦʢʦʣʦ 40 ʤʣʨʜ. ʯʝʣʦʚʝʢ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʚʘʞʥʫʶ ʨʦʣʴ ʙʫʜʝʪ 

ʠʛʨʘʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʟʘʥʠʤʘʝʤʦʛʦ ʤʠʨʦʚʳʤ ʦʢʝʘʥʦʤ. ɽʩʪʝʩʪʚʝʥʥʦ, ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʙʫʜʫʪ 

ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʪʴʩʷ ʩʠʩʪʝʤʳ ʧʦʜʚʦʜʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʩʦʟʜʘʚʘʪʴʩʷ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʦʩʪʨʦʚʘ 

ʠ ʧʦʜʚʦʜʥʳʝ ʛʦʨʦʜʘ. ʇʦ ʧʦʜʚʦʜʥʳʤ ʪʦʥʥʝʣʷʤ ʩʤʦʛʫʪ ʧʨʦʭʦʜʠʪʴ ʩʢʦʨʦʩʪʥʳʝ ʵʣʝʢʪʨʦʧʦʝʟʜʘ. ɺ ʩʚʷʟʠ ʩ 
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ʨʝʰʝʥʠʝʤ ʟʘʜʘʯʠ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʠʝʤ ʚʦʟʨʦʩʰʝʛʦ ʥʘʩʝʣʝʥʠʷ, ʜʘʞʝ ʩ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʜʣʷ 

ʧʦʣʥʦʮʝʥʥʦʛʦ ʧʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ ʙʫʜʫʱʝʛʦ, ʧʦ ʥʘʰʠʤ ʧʨʝʜʧʦʣʦʞʝʥʠʷʤ, ʧʦʥʘʜʦʙʠʪʩʷ ʚʜʚʦʝ ʤʝʥʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʧʠʱʠ, ʧʦʚʩʝʤʝʩʪʥʦ ʩʪʘʥʫʪ ʩʦʟʜʘʚʘʪʴʩʷ ʧʦʜʚʦʜʥʳʝ ʬʝʨʤʳ ʠ ʧʣʘʥʪʘʮʠʠ.  

ʄʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʚ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ ʫʯʝʥʥʳʝ ʨʘʟʨʘʙʦʪʘʶʪ ʪʝʭʥʦʣʦʛʠʶ, ʧʨʠ ʧʦʤʦʱʠ ʢʦʪʦʨʦʡ ʥʘʜ 

ʪʝʨʨʠʪʦʨʠʷʤʠ, ʥʝʧʨʠʛʦʜʥʳʤʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ, ʙʫʜʫʪ ʩʦʟʜʘʚʘʪʴʩʷ ʧʣʦʪʥʳʝ 

ʛʘʟʦʦʙʨʘʟʥʳʝ ʦʙʦʣʦʯʢʠ ʥʘ ʚʳʩʦʪʝ ʧʨʠʤʝʨʥʦ 8 ʢʤ. ʆʥʠ ʟʘʱʠʪʷʪ ʧʦʚʝʨʭʥʦʩʪʴ ʟʝʤʣʠ ʦʪ ʩʦʣʥʝʯʥʳʭ ʣʫʯʝʡ ʠʣʠ, 

ʥʘʦʙʦʨʦʪ, ʙʣʘʛʦʜʘʨʷ ʥʘʢʦʧʣʝʥʠʶ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʙʫʜʫʪ ʛʝʥʝʨʠʨʦʚʘʪʴ ʪʝʧʣʦ ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʤʦʞʥʦ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʪʘʢʠʝ ʪʝʨʨʠʪʦʨʠʠ, ʢʘʢ ʉʘʭʘʨʘ, ɻʦʙʠ ʠ ʜʨʫʛʠʝ ʧʫʩʪʳʥʠ ʙʫʜʫʪ ʦʩʚʦʝʥʳ ʯʝʣʦʚʝʢʦʤ: ʪʘʤ 

ʩʦʟʜʘʜʫʪ ʧʦʣʥʦʮʝʥʥʳʝ ʛʦʨʦʜʘ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ, ʯʝʣʦʚʝʢ ʥʝ ʫʪʨʘʪʠʪ ʩʚʦʶ ʩʚʷʟʴ ʩ ʧʨʠʨʦʜʦʡ. ʀ, ʪʝʤ ʥʝ ʤʝʥʝʝ, 

ʢʘʞʜʦʝ ʚʨʝʤʷ ʙʫʜʝʪ ʙʨʦʩʘʪʴ ʩʚʦʠ ʚʳʟʦʚʳ ʯʝʣʦʚʝʯʝʩʪʚʫ, ʠ ʦʥʦ ʧʦʩʪʦʷʥʥʦ ʙʫʜʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʩʦʩʪʦʷʥʠʠ 

ʥʘʧʨʷʞʝʥʠʷ. ʕʪʦ ʧʨʠʚʝʜʝʪ ʢ ʪʦʤʫ, ʯʪʦ ʩʦ ʚʨʝʤʝʥʝʤ ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʢʘʨʪʘ ʤʠʨʘ ʤʦʞʝʪ ʧʦʤʝʥʷʪʴʩʷ, 

ʫʧʨʘʟʜʥʷʪʩʷ ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʛʦʩʫʜʘʨʩʪʚʘʤʠ, ʠ ʪʦʛʜʘ ʚʝʩʴʤʘ ʚʝʨʦʷʪʝʥ ʧʝʨʝʭʦʜ ʦʪ ʜʝʤʦʢʨʘʪʠʠ ʢ ʦʧʪʠʤʘʣʴʥʦʡ 

ʧʦʣʠʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ, ʧʨʠ ʢʦʪʦʨʦʡ ʯʝʣʦʚʝʯʝʩʪʚʦ ʩʤʦʞʝʪ ʠʟʙʝʞʘʪʴ ʚʦʡʥ ʠ ʜʨʫʛʠʭ ʢʦʥʬʣʠʢʪʦʚ ʠ ʥʘʧʨʘʚʠʪʴ 

ʩʚʦʡ ʧʦʪʝʥʮʠʘʣ ʥʘ ʠʟʫʯʝʥʠʝ ʙʫʜʫʱʝʛʦ. 
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ʅ.ʉ. ʂʨʫʧʝʡʥʠʢʦʚʘ, 

ʢ.ʬ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʬʠʣʦʩʦʬʠʠ, 

ʄ.ɺ. ʃʘʟʦʨʩʢʘʷ, 

ʢ.ʬ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʬʠʣʦʩʦʬʠʠ, 

ʉʇʙʀɻʆ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ. 

 

ʌʀʃʆʉʆʌʉʂʀɽ ʊʈɸɼʀʎʀʀ ʉʃɸɺʗʅʆʌʀʃʔʉʊɺɸ 

 

ɸʥʥʦʪʘʮʠʷ 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʛʝʥʝʟʠʩʫ ʬʠʣʦʩʦʬʩʢʦʡ ʪʨʘʜʠʮʠʠ ʨʫʩʩʢʦʛʦ ʩʣʘʚʷʥʦʬʠʣʴʩʪʚʘ. ʅʘʯʘʚʰʠʩʴ ʚ ʥʝʜʨʘʭ 

ʭʨʠʩʪʠʘʥʠʟʘʮʠʠ ʈʫʩʠ, ʬʠʣʦʩʦʬʠʷ ʥʝ ʩʪʘʣʘ ʨʝʣʠʛʠʦʟʥʦʡ. ʉ ʇʝʪʨʦʚʩʢʠʤʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤʠ ʚ ʈʦʩʩʠʶ 

ʧʨʦʥʠʢʘʶʪ ʬʠʣʦʩʦʬʩʢʠʝ ʝʚʨʦʧʝʡʩʢʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʠʜʝʠ ʬʨʘʥʮʫʟʩʢʦʛʦ ʧʨʦʩʚʝʱʝʥʠʷ. 

ʌʠʣʦʩʦʬʩʢʘʷ ʪʨʘʜʠʮʠʷ ʨʫʩʩʢʦʛʦ ʩʣʘʚʷʥʦʬʠʣʴʩʪʚʘ ʚʦ ʤʥʦʛʦʤ ʧʨʝʜʦʧʨʝʜʝʣʷʣʘʩʴ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʉʣʘʚʷʥʦʬʠʣʳ, ʬʠʣʦʩʦʬʠʷ, ʠʜʝʠ, ʪʨʘʜʠʮʠʷ, ʭʨʠʩʪʠʘʥʩʪʚʦ, ʷʟʳʯʝʩʪʚʦ. 

 

ʌʠʣʦʩʦʬʠʷ ʨʫʩʩʢʦʛʦ ʩʣʘʚʷʥʦʬʠʣʴʩʪʚʘ ʠʤʝʝʪ ʛʣʫʙʦʢʠʝ ʠʩʪʦʨʠʯʝʩʢʠʝ ʪʨʘʜʠʮʠʠ. ʅ.ɸ. ɹʝʨʜʷʝʚ ʧʠʩʘʣ: 

çʗ ʥʘʩʣʝʜʫʶ ʪʨʘʜʠʮʠʶ ʩʣʘʚʷʥʦʬʠʣʦʚ ʠ ʟʘʧʘʜʥʠʢʦʚ, ʏʘʘʜʘʝʚʘ ʠ ʍʦʤʷʢʦʚʘ, ɻʝʨʮʝʥʘ ʠ ɹʝʣʠʥʩʢʦʛʦ, ʜʘʞʝ 

ɹʘʢʫʥʠʥʘ ʠ ʏʝʨʥʳʰʝʚʩʢʦʛʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʨʘʟʣʠʯʠʝ ʤʠʨʦʩʦʟʝʨʮʘʥʠʡ, ʠ ʙʦʣʝʝ ʚʩʝʛʦ ɼʦʩʪʦʝʚʩʢʦʛʦ ʠ ʃ. 

ʊʦʣʩʪʦʛʦ, ɺʣ. ʉʦʣʦʚʴʝʚʘ ʠ ʅ. ʌʝʜʦʨʦʚʘè [2, ʩ. 97]. ʉʫʜʴʙʘ ʬʠʣʦʩʦʬʩʢʦʡ ʪʨʘʜʠʮʠʠ ʨʫʩʩʢʦʛʦ 
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ʩʣʘʚʷʥʦʬʠʣʴʩʪʚʘ ʛʣʫʙʦʢʘ ʠ ʥʝʦʜʥʦʟʥʘʯʥʘ. ʉ ʭʨʠʩʪʠʘʥʠʟʘʮʠʝʡ ʈʫʩʠ, ʧʨʠʭʦʜʷʪ ʬʠʣʦʩʦʬʩʢʠʝ ʠʜʝʠ, 

ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʨʝʣʠʛʠʦʟʥʳʝ, ʜʚʦʝʚʝʨʥʳʝ, ʝʱʝ ʧʦʜʚʝʨʞʝʥʥʳʝ ʚʣʠʷʥʠʶ ʷʟʳʯʝʩʪʚʘ. çɺ ɼʨʝʚʥʝʡ ʈʫʩʠ, 

ʩʦʮʠʘʣʴʥʦ-ʬʠʣʦʩʦʬʩʢʠʝ ʠʜʝʠ ʥʝ ʷʚʣʷʣʠʩʴ ʯʝʪʢʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʤʠ ʚ ʦʙʱʝʩʪʚʝʥʥʦʤ ʩʦʟʥʘʥʠʠ. 

ʄʳʩʣʠʪʝʣʠ ʧʨʦʰʣʦʛʦ ʧʦʣʘʛʘʣʠ, ʯʪʦ ʨʫʩʩʢʘʷ ʟʝʤʣʷ ʥʝ ʧʦʭʦʞʘ ʥʠ ʥʘ ʦʜʥʫ ʜʨʫʛʫʶ, ʦʥʘ ʥʝʧʦʚʪʦʨʠʤʘ é ï 

ʈʫʩʴ ʩʪʘʣʘ ʦʧʣʦʪʦʤ ʧʦʜʣʠʥʥʦʡ ʚʝʨʳè [4, ʩ. 228]. ʆʜʥʘʢʦ ʨʘʟʚʠʚʘʶʱʝʝʩʷ ʬʝʦʜʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʦ, 

ʥʫʞʜʘʣʦʩʴ ʚ ʘʜʝʢʚʘʪʥʦʡ ʨʝʣʠʛʠʦʟʥʦʡ ʩʠʩʪʝʤʝ, ʢʦʪʦʨʘʷ ʩʘʥʢʮʠʦʥʠʨʦʚʘʣʘ ʩʢʣʘʜʳʚʘʶʱʠʝʩʷ ʥʦʚʳʝ ʧʦʨʷʜʢʠ. 

ʍʨʠʩʪʠʘʥʩʪʚʦ ʩʪʨʝʤʠʣʦʩʴ ʧʦʢʦʥʯʠʪʴ ʩ ʷʟʳʯʝʩʪʚʦʤ, ʷʟʳʯʝʩʢʠʝ ʩʚʷʪʠʣʠʱʘ ʨʘʟʨʫʰʘʣʠʩʴ, ʠʜʦʣʳ 

ʥʠʟʚʝʨʛʘʣʠʩʴ, ʦʙʨʷʜʥʦʩʪʴ ʧʨʝʩʣʝʜʦʚʘʣʘʩʴ, ʚʦʟʟʨʝʥʠʷ ʝʛʦ ʨʘʟʦʙʣʘʯʘʣʠʩʴ. ʇʨʠ ʵʪʦʤ ʦʥʦ ʘʩʩʠʤʠʣʠʨʦʚʘʣʦ ʢʦʝ-

ʯʪʦ ʠʟ ʷʟʳʯʝʩʢʠʭ ʢʫʣʴʪʦʚ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʧʨʝʞʥʠʭ ʙʦʛʦʚ, ʧʦʣʴʟʦʚʘʚʰʠʭʩʷ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʫ ʥʘʩʝʣʝʥʠʷ, 

ʚʢʣʶʯʝʥʳ ʚ ʧʘʥʪʝʦʥ ʭʨʠʩʪʠʘʥʩʢʠʭ ʩʚʷʪʳʭ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚʦʟʥʠʢ ʥʦʚʳʡ ʪʠʧ ʭʨʠʩʪʠʘʥʩʪʚʘ ï ʨʫʩʩʢʦʝ 

ʧʨʘʚʦʩʣʘʚʠʝ. ʅʘ ʨʘʟʣʠʯʥʳʝ ʩʪʦʨʦʥʳ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʩʦʟʥʘʥʠʷ ʨʫʩʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚʦʟʜʝʡʩʪʚʦʚʘʣʦ ʥʝ ʧʨʦʩʪʦ 

ʭʨʠʩʪʠʘʥʩʪʚʦ, ʘ ʩʣʦʞʥʦʝ, ʩʠʥʢʨʝʪʠʯʝʩʢʦʝ ʨʝʣʠʛʠʦʟʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʩʦʜʝʨʞʘʱʝʝ ʵʣʝʤʝʥʪʳ ʷʟʳʯʝʩʪʚʘ. 

ʉʣʝʜʫʶʱʠʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʨʫʩʩʢʦʛʦ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʩʦʟʥʘʥʠʷ ʩʚʷʟʘʥ ʩ ʇʝʪʨʦʚʩʢʠʤʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤʠ. ɺ 

ʈʦʩʩʠʶ ʧʨʦʥʠʢʘʶʪ ʬʠʣʦʩʦʬʩʢʠʝ ʝʚʨʦʧʝʡʩʢʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ. çé ʢʘʨʜʠʥʘʣʴʥʦ ʠʟʤʝʥʠʣʘʩʴ ʩʦʮʠʘʣʴʥʦ-

ʧʦʣʠʪʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʚ ʈʦʩʩʠʠ, ʢ ʵʪʦʤʫ ʤʦʤʝʥʪʫ ʚʦʧʨʦʩ ʦ ʙʫʜʫʱʝʤ ʈʦʩʩʠʠ, ʢʦʪʦʨʳʡ ʷʚʣʷʣʩʷ ʢʘʤʥʝʤ 

ʧʨʝʪʢʥʦʚʝʥʠʷ ʜʣʷ ʩʣʘʚʷʥʦʬʠʣʦʚ ʠ ʟʘʧʘʜʥʠʢʦʚ, ʙʳʣ ʨʝʰʝʥ é ʠ ʦʪʦʰʣʠ ʚ ʧʨʦʰʣʦʝ ʚʩʝ ʧʨʦʪʠʚʦʨʝʯʠʷ ʤʝʞʜʫ 

ʟʘʧʘʜʥʠʢʘʤʠ ʠ ʩʣʘʚʷʥʦʬʠʣʘʤʠè [5, ʩ. 136]. ʂʘʟʘʣʦʩʴ ʙʳ, ʩ ʨʝʣʠʛʠʦʟʥʳʤʠ ʪʨʘʜʠʮʠʷʤʠ ʧʨʦʰʣʦʛʦ ʙʳʣʦ 

ʧʦʢʦʥʯʝʥʦ, ʦʜʥʘʢʦ ʬʠʣʦʩʦʬʩʢʘʷ ʤʳʩʣʴ, ʩʫʱʝʩʪʚʦʚʘʚʰʘʷ ʚ ʨʘʤʢʘʭ ʧʨʘʚʦʩʣʘʚʠʷ ʠ ʦʙʦʩʦʙʠʚʰʝʛʦʩʷ ʦʪ ʥʝʛʦ 

ʧʦʩʣʝ ʨʘʩʢʦʣʘ ʩʪʘʨʦʦʙʨʷʜʯʝʩʪʚʘ, ʨʘʟʚʠʚʘʣʘʩʴ ʠ ʜʘʣʝʝ ʚ ʪʝʭ ʬʦʨʤʘʭ, ʢʦʪʦʨʳʝ ʫʞʝ ʙʳʣʠ ʚʳʨʘʙʦʪʘʥʳ, ʜʘʞʝ ʚ 

ʩʚʝʪʩʢʦʡ ʤʦʜʠʬʠʢʘʮʠʠ ʨʫʩʩʢʦʡ ʬʠʣʦʩʦʬʠʠ ʪʨʘʜʠʮʠʠ ʧʨʦʰʣʦʛʦ ʜʘʶʪ ʦ ʩʝʙʝ ʟʥʘʪʴ. ɺ.ʅ. ʊʘʪʠʱʝʚ ʧʫʙʣʠʢʫʝʪ 

çʀʟʙʦʨʥʠʢ 1076 ʛ.è ʅ.ʀ. ʅʦʚʠʢʦʚ ʠʟʜʘʚʘʣ çɼʨʝʚʥʶʶ ʨʦʩʩʠʡʩʢʫʶ ʚʠʚʣʠʦʬʠʢʫè, ʚʢʣʶʯʘʷ ʚ ʥʝʝ 

ʬʠʣʦʩʦʬʩʢʠʝ ʪʝʢʩʪʳ. çéʬʠʣʦʩʦʬʩʢʘʷ ʢʫʣʴʪʫʨʘ XVIII ʚʝʢʘ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʳʤ ʜʫʭʦʚʥʳʤ ʦʙʨʘʟʦʚʘʥʠʝʤ, 

ʩʦʜʝʨʞʘʱʠʤ ʥʝ ʪʦʣʴʢʦ ʰʠʨʦʢʠʡ ʢʨʫʛ ʟʘʧʘʜʥʦʝʚʨʦʧʝʡʩʢʠʭ ʠʜʝʡ, ʥʦ ʠ ʠʜʝʡ, ʚʦʩʭʦʜʷʱʠʭ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʤʝʨʝ ʢ ʩʨʝʜʥʝʚʝʢʦʚʦʤʫ ʬʠʣʦʩʦʬʩʪʚʦʚʘʥʠʶ ʂʠʝʚʩʢʦʡ ʠ ʄʦʩʢʦʚʩʢʦʡ ʈʫʩʠ...è [1, ʩ. 56]. ʌʠʣʦʩʦʬʩʢʠʝ ʠʜʝʠ 

ʩʣʘʚʷʥʦʬʠʣʦʚ, ʜʦʧʦʣʥʷʣʠʩʴ ʠ ʧʦʜʢʨʝʧʣʷʣʠʩʴ ʩʢʝʧʪʠʯʝʩʢʠʤ ʦʪʥʦʰʝʥʠʝʤ ʢ ʟʘʠʤʩʪʚʦʚʘʥʠʷʤ, ʠʥʦʟʝʤʥʳʤ 

ʦʙʨʘʟʮʘʤ, ʥʝ ʚʩʝʛʜʘ ʦʧʨʘʚʜʘʥʥʳʤ. ʉʪʨʝʤʣʝʥʠʝ ʢ ʩʘʤʦʙʳʪʥʦʩʪʠ ʥʝ ʫʪʨʘʯʠʚʘʣʦʩʴ. ɸ.ʀ. ɻʝʨʮʝʥ ʧʠʩʘʣ: 

çʉʣʘʚʷʥʠʟʤ, ʠʣʠ ʨʫʩʠʮʠʟʤ, ʥʝ ʢʘʢ ʪʝʦʨʠʷ, ʥʝ ʢʘʢ ʫʯʝʥʠʝ, ʘ ʢʘʢ ʦʩʢʦʨʙʣʝʥʥʦʝ ʥʘʨʦʜʥʦʝ ʯʫʚʩʪʚʦ, ʢʘʢ ʪʝʤʥʦʝ 

ʚʦʩʧʦʤʠʥʘʥʠʝ ʠ ʚʝʨʥʳʡ ʠʥʩʪʠʥʢʪ, ʢʘʢ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʠʥʦʩʪʨʘʥʥʦʤʫ ʚʣʠʷʥʠʶ, 

ʩʫʱʝʩʪʚʦʚʘʣ ʩʦ ʚʨʝʤʝʥʠ ʦʙʨʠʪʠʷ ʧʝʨʚʦʡ ʙʦʨʦʜʳ ʇʝʪʨʦʤ I. ʇʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʧʝʪʝʨʙʫʨʛʩʢʦʤʫ ʪʝʨʨʦʨʠʟʤʫ 

ʦʙʨʘʟʦʚʘʥʠʷ ʥʠʢʦʛʜʘ ʥʝ ʧʝʨʝʤʝʞʘʣʦʩʴ...è [3, ʪ.3, ʩ. 135]. ʉʣʘʚʷʥʦʬʠʣʳ ʩʪʨʝʤʷʪʩʷ ʩʦʧʨʷʛʘʪʴ ʩʚʦʝ ʫʯʝʥʠʝ ʩ 

ʪʝʤ, ʯʪʦ ʙʳʣʦ ʩʦʟʜʘʥʦ ʢ XVII ʚʝʢʫ, ʚʦʟʨʦʜʠʪʴ ʪʨʘʜʠʮʠʠ, ʧʨʝʙʳʚʘʚʰʠʝ ʚ ʟʘʙʚʝʥʠʠ, ʩʪʘʪʴ ʥʘʩʣʝʜʥʠʢʦʤ 

ʬʠʣʦʩʦʬʩʢʦʛʦ ʩʦʟʥʘʥʠʷ ʧʨʦʰʣʦʛʦ. ʉʣʘʚʷʥʦʬʠʣʳ ʧʨʦʜʦʣʞʠʣʠ ʪʦʪ ʧʦʠʩʢ, ʢʦʪʦʨʳʡ ʩʚʦʡʩʪʚʝʥ ʤʳʰʣʝʥʠʶ 

ʨʫʩʩʢʦʛʦ ʩʨʝʜʥʝʚʝʢʦʚʴʷ; ʧʨʠ ʵʪʦʤ ʦʥ ʦʙʦʛʘʱʘʣʩʷ ʦʧʳʪʦʤ ʧʦʟʜʥʝʡʰʠʭ ʧʦʣʫʪʦʨʘ ʩʪʦʣʝʪʠʡ, ʨʫʩʩʢʠʤ ʠ 

ʟʘʧʘʜʥʦʝʚʨʦʧʝʡʩʢʠʤ. ʉʧʝʮʠʬʠʢʘ ʬʠʣʦʩʦʬʠʠ ʩʣʘʚʷʥʦʬʠʣʦʚ, ʝʝ ʪʨʘʜʠʮʠʡ ʚʦ ʤʥʦʛʦʤ ʧʨʝʜʦʧʨʝʜʝʣʷʣʘʩʴ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʪʝʤ, ʯʪʦ ʙʳʣʘ ʧʨʦʧʫʱʝʥʘ ʦʜʥʘ ʠʟ ʬʦʨʤʘʮʠʡ ï 

ʨʘʙʦʚʣʘʜʝʣʴʯʝʩʢʘʷ; ʩʦʚʝʨʰʠʣʩʷ ʧʝʨʝʭʦʜ ʦʪ ʧʝʨʚʦʙʳʪʥʦʦʙʱʠʥʥʦʡ ʬʦʨʤʘʮʠʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ 

ʬʝʦʜʘʣʴʥʦʡ, ʢʦʪʦʨʘʷ ʧʦ ʝʚʨʦʧʝʡʩʢʠʤ ʤʝʨʢʘʤ ʟʘʪʷʥʫʣʘʩʴ. ʋʩʢʦʨʝʥʥʦʩʪʴ ʠ ʫʱʝʨʙʥʦʩʪʴ ʢʘʧʠʪʘʣʠʩʪʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʠ, ʥʝ ʠʟʤʝʥʠʣʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʭʘʨʘʢʪʝʨ ʨʫʩʩʢʦʡ ʢʫʣʴʪʫʨʳ. ʉʦʮʠʘʣʠʩʪʠʯʝʩʢʠʤ ʠʜʝʷʤ, 

ʧʨʦʥʠʢʘʚʰʠʤ ʚ ʬʝʦʜʘʣʴʥʫʶ ʈʦʩʩʠʶ, ʙʳʣʠ ʩʚʦʡʩʪʚʝʥʥʳ ʯʝʨʪʳ ʧʨʠʤʠʪʠʚʠʟʤʘ ʠ ʘʨʭʘʠʯʥʦʩʪʠ; 

ʘʢʪʠʚʠʟʠʨʦʚʘʣʘʩʴ ʢʘʧʠʪʘʣʠʩʪʠʯʝʩʢʘʷ ʘʣʴʪʝʨʥʘʪʠʚʘ. ʉʣʘʚʷʥʦʬʠʣʴʩʪʚʫ ʚ ʈʦʩʩʠʠ, ʭʘʨʘʢʪʝʨʥʦ ʧʨʦʷʚʣʝʥʠʝ 

ʵʟʦʪʝʨʠʟʤʘ, ʢʦʪʦʨʳʡ ʠʟʞʠʚʘʣʩʷ ʧʦʩʪʝʧʝʥʥʦ ï ʚʤʝʩʪʝ ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʩʚʦʙʦʜʳ ʩʣʦʚʘ. ʉʣʝʜʩʪʚʠʝʤ 

ʞʝʩʪʢʦʡ ʮʝʥʟʫʨʳ ʚ ʈʦʩʩʠʠ ʅʦʚʦʛʦ ʚʨʝʤʝʥʠ ʷʚʣʷʣʦʩʴ ʪʦ, ʯʪʦ ʣʠʪʝʨʘʪʫʨʥʳʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʥʝ ʧʫʙʣʠʢʦʚʘʣʠʩʴ, 

ʦʩʪʘʚʘʷʩʴ ʚ ʨʫʢʦʧʠʩʥʦʤ ʚʠʜʝ ʚ ʝʜʠʥʠʯʥʳʭ ʵʢʟʝʤʧʣʷʨʘʭ. ʉʣʘʚʷʥʦʬʠʣʴʩʪʚʦ ʙʳʣʦ ʚʳʟʚʘʥʦ ʢ ʞʠʟʥʠ ʜʚʫʤʷ 

ʨʫʢʦʧʠʩʥʳʤʠ ʨʘʙʦʪʘʤʠ, ʵʪʦ ï çʆ ʩʪʘʨʦʤ ʠ ʥʦʚʦʤè ɸ.ʉ. ʍʦʤʷʢʦʚʘ ʠ çɺ ʦʪʚʝʪ ɸ.ʉ. ʍʦʤʷʢʦʚʫè ʀ.ɺ. 

ʂʠʨʝʝʚʩʢʦʛʦ. ʆʙʘ ʩʦʯʠʥʝʥʠʷ, ʥʘʧʠʩʘʥʥʳʝ ʚ 1839 ʛʦʜʫ, ʪʘʢ ʠ ʥʝ ʙʳʣʠ ʥʘʧʝʯʘʪʘʥʳ ʧʨʠ ʞʠʟʥʠ ʠʭ ʘʚʪʦʨʦʚ. ɺ 

ʜʘʣʴʥʝʡʰʝʤ ʢʦʝ-ʯʪʦ ʧʦʷʚʣʷʣʦʩʴ ʚ ʧʝʯʘʪʠ, ʥʦ ʙʦʣʴʰʠʥʩʪʚʦ ʦʙʳʯʥʦ ʧʦ-ʧʨʝʞʥʝʤʫ ʨʘʩʧʨʦʩʪʨʘʥʷʣʠʩʴ ʚ 

ʨʫʢʦʧʠʩʥʦʤ ʚʠʜʝ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʩʣʘʚʷʥʦʬʠʣʴʩʢʘʷ ʬʠʣʦʩʦʬʩʢʘʷ ʪʨʘʜʠʮʠʷ ʢʦʨʨʝʢʪʠʨʦʚʘʣʘʩʴ 

ʠ ʟʘ ʩʯʝʪ ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ, ʢʦʪʦʨʳʝ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʚ ʜʦʩʪʘʪʦʯʥʦ ʯʝʪʢʦ ʦʯʝʨʯʝʥʥʳʭ ʧʨʝʜʝʣʘʭ. ɺ X 

ʚʝʢʝ ʧʦʩʣʝ ʧʨʠʥʷʪʠʷ ʭʨʠʩʪʠʘʥʩʪʚʘ ʈʫʩʴ ʚʦʰʣʘ ʚ ʩʦʩʪʘʚ ʨʝʣʠʛʠʦʟʥʦʡ ʦʙʱʥʦʩʪʠ, ʦʧʨʝʜʝʣʷʚʰʝʡ ʚ ʩʨʝʜʥʠʝ 
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ʚʝʢʘ ʜʠʥʘʤʠʢʫ ʢʫʣʴʪʫʨʥʳʭ ʧʨʦʮʝʩʩʦʚ. ɺʭʦʞʜʝʥʠʝ ʩʣʘʚʷʥʩʢʠʭ ʠ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʧʣʝʤʝʥ, ʦʙʠʪʘʚʰʠʭ ʥʘ 

ʚʦʩʪʦʢʝ ɽʚʨʦʧʳ, ʚ ʭʨʠʩʪʠʘʥʩʢʫʶ ʦʙʱʥʦʩʪʴ ʠʤʝʣʦ ʩʚʦʶ ʠʩʪʦʨʠʯʝʩʢʫʶ ʣʦʛʠʢʫ. ʌʠʣʦʩʦʬʩʢʘʷ ʤʳʩʣʴ 

ʩʣʘʚʷʥʦʬʠʣʦʚ ʩʨʘʟʫ ʧʨʠʦʙʨʝʣʘ ʩʪʘʪʫʩ ʭʨʠʩʪʠʘʥʩʢʦʡ ï ʧʦ ʨʝʣʠʛʠʦʟʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ, ʠ ʝʚʨʦʧʝʡʩʢʦʡ ʧʦ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʨʝʛʠʦʥʘʣʴʥʦʡ. ʊʘʢʦʡ ʦʥʘ ʦʩʪʘʚʘʣʘʩʴ ʠ ʚʧʦʩʣʝʜʩʪʚʠʠ. ʊʦʣʴʢʦ ʩ ʧʦʷʚʣʝʥʠʝʤ ʥʘ ʈʫʩʠ 

ʪʨʘʜʠʮʠʡ ʬʨʘʥʮʫʟʩʢʦʛʦ ʧʨʦʩʚʝʱʝʥʠʷ, ʧʦʷʚʠʣʘʩʴ ʠ ʝʛʦ ʬʠʣʦʩʦʬʠʷ, ʢʦʪʦʨʘʷ ʨʝʰʘʣʘ ʤʠʨʦʚʦʟʟʨʝʥʯʝʩʢʠʝ 

ʚʦʧʨʦʩʳ, ʦʙʱʠʝ ʜʣʷ ʚʩʝʛʦ ʵʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʨʦʩʩʠʡʩʢʠʤ ʫʩʣʦʚʠʷʤ. 

ʇʨʦʩʚʝʱʝʥʠʝ ʠʩʯʝʨʧʘʣʦ ʩʝʙʷ ʚ ʈʦʩʩʠʠ ʙʳʩʪʨʦ, ʪʘʢ ʢʘʢ ʥʝ ʧʨʦʠʩʭʦʜʠʣʠ ʨʝʚʦʣʶʮʠʠ, ʠ ʥʝ ʙʳʣʦ ʪʦʛʦ, 

ʯʪʦ ʯʝʨʝʟ ʥʠʭ ʧʦʣʫʯʘʣʠ ʜʨʫʛʠʝ. ɹʦʨʴʙʘ ʩ ʬʝʦʜʘʣʠʟʤʦʤ ʟʜʝʩʴ ʚʝʣʘʩʴ ʥʝ ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʠʤʠ, ʘ ʠʥʳʤʠ 

ʤʝʪʦʜʘʤʠ. ɽʩʣʠ ʜʣʷ XVIII ʚʝʢʘ ʭʘʨʘʢʪʝʨʥʳ ʟʘʠʤʩʪʚʦʚʘʥʠʷ ʫ ʇʨʦʩʚʝʱʝʥʠʷ, ʪʦ ʜʣʷ XIX ʚʝʢʘ ï 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʫ ʥʝʤʝʮʢʦʡ ʬʠʣʦʩʦʬʠʠ. ɻʝʨʤʘʥʠʷ ʧʨʝʚʨʘʱʘʣʘʩʴ ʚ ʬʠʣʦʩʦʬʩʢʫʶ ʄʝʢʢʫ. ʂʘʞʜʳʡ 

ʬʠʣʦʩʦʬ ʩʪʨʝʤʠʣʩʷ ʧʦʩʝʪʠʪʴ ʝʝ, ʯʪʦʙʳ ʧʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʩʦʟʜʘʪʝʣʷʤʠ ʥʦʚʳʭ ʬʠʣʦʩʦʬʩʢʠʭ ʩʠʩʪʝʤ, ʠ ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩ ɻʝʛʝʣʝʤ. ɺ ʢʦʥʮʝ XIX ʚʝʢʘ ʥʘʙʣʶʜʘʣʦʩʴ ʚʦʟʜʝʡʩʪʚʠʝ ʤʘʨʢʩʠʩʪʩʢʦʡ ʬʠʣʦʩʦʬʠʠ ʥʘ 

ʨʫʩʩʢʫʶ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘʨʦʜʥʠʯʝʩʢʫʶ. 
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ʆ.ɺ. ʉʦʣʦʧʦʚ 

ʢ.ʬ.ʥ., ʤʣʘʜʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ  

ʧʦ ʩʦʮʠʦʣʦʛʠʠ, ʢʫʣʴʪʫʨʥʦʤʫ ʪʫʨʠʟʤʫ ʠ ʧʨʠʢʣʘʜʥʦʡ ʵʪʠʢʝ 

ʊʫʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʃ.ʅ. ʊʦʣʩʪʦʛʦ 

ʛ. ʊʫʣʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

ʅ.ɼ. ʉʦʣʦʧʦʚʘ 

ʉʪʫʜʝʥʪʢʘ 4 ʢʫʨʩʘ ʬʘʢʫʣʴʪʝʪʘ ʠʩʪʦʨʠʠ ʠ ʧʨʘʚʘ 

ʊʫʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʃ.ʅ. ʊʦʣʩʪʦʛʦ 

ʛ. ʊʫʣʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ʕʊʀʏɽʉʂʀɽ ʆʉʅʆɺʓ ʈɸɿɺʀʊʀʗ ʂʋʃʔʊʋʈʅʆɻʆ ʊʋʈʀɿʄɸ ɺ ʊʋʃʔʉʂʆʁ ʆɹʃɸʉʊʀ3 

 

ɸʥʥʦʪʘʮʠʷ 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʚʳʷʚʣʝʥʠʶ ʵʪʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʧʨʦʮʝʩʩʘ ʨʘʟʚʠʪʠʷ 

ʢʫʣʴʪʫʨʥʦʛʦ ʪʫʨʠʟʤʘ ʚ ʊʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ. ʂʫʣʴʪʫʨʥʳʡ ʪʫʨʠʟʤ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʜʚʫʭ ʵʪʠʯʝʩʢʠʭ ʘʩʧʝʢʪʘʭ: 

ʢʘʢ ʩʧʦʩʦʙ ʜʫʭʦʚʥʦ-ʥʨʘʚʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʫʨʠʩʪʘ; ʢʘʢ ʬʘʢʪʦʨ ʚʥʝʜʨʝʥʠʷ ʤʠʨʦʚʳʭ ʧʨʠʥʮʠʧʦʚ 

ʪʫʨʠʩʪʩʢʦʡ ʵʪʠʢʠ ʚ ʨʘʤʢʘʭ ʨʘʟʚʠʪʠʷ ʪʫʨʠʩʪʩʢʦʛʦ ʢʣʘʩʪʝʨʘ ʊʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʂʫʣʴʪʫʨʥʳʡ ʪʫʨʠʟʤ, ʵʪʠʢʘ ʪʫʨʠʟʤʘ, ʪʫʨʠʩʪʩʢʠʡ ʢʣʘʩʪʝʨ ʊʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ. 

 

ʂʫʣʴʪʫʨʥʳʡ ʪʫʨʠʟʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʫʪʝʰʝʩʪʚʠʷ ʩ ʮʝʣʴʶ ʦʟʥʘʢʦʤʣʝʥʠʷ ʪʫʨʠʩʪʘ ʩ ʢʫʣʴʪʫʨʥʳʤʠ  
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ʮʝʥʥʦʩʪʷʤʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʨʝʛʠʦʥʘ. ʋʞʝ ʠʟ ʩʘʤʦʛʦ ʵʪʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʚʳʪʝʢʘʝʪ ʨʷʜ ʚʝʩʴʤʘ ʟʥʘʯʠʤʳʭ ʝʛʦ 

ʬʫʥʢʮʠʡ, ʘ ʠʤʝʥʥʦ: ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ; ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʘʷ; ʚʦʩʧʠʪʘʪʝʣʴʥʘʷ; ʩʦʮʠʘʣʴʥʦ-ʢʦʤʤʫʥʠʢʘʪʠʚʥʘʷ; 

ʧʘʣʦʤʥʠʯʝʩʢʘʷ; ʪʚʦʨʯʝʩʢʘʷ; ʵʩʪʝʪʠʯʝʩʢʘʷ; ʵʤʦʮʠʦʥʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ [3]. ʆʙʱʠʡ ʢʦʥʪʝʢʩʪ ʜʘʥʥʳʭ 

ʬʫʥʢʮʠʡ ʛʦʚʦʨʠʪ ʦ ʚʳʩʦʢʦʤ ʵʪʠʯʝʩʢʦʤ ʟʥʘʯʝʥʠʠ ʜʘʥʥʦʛʦ ʚʠʜʘ ʧʫʪʝʰʝʩʪʚʠʡ. ʇʨʝʞʜʝ ʯʝʤ ʠʩʩʣʝʜʦʚʘʪʴ 

ʢʫʣʴʪʫʨʥʳʡ ʪʫʨʠʟʤ ʚ ʢʦʥʪʝʢʩʪʝ ʵʪʠʢʠ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʝʛʦ ʢʘʢ ʮʝʣʦʩʪʥʳʡ 

ʧʨʦʮʝʩʩ ʩʦʩʪʦʷʱʠʡ ʠʟ ʨʘʟʣʠʯʥʳʭ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʩʫʙʲʝʢʪʦʚ (ʫʯʘʩʪʥʠʢʦʚ), ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʢʦʪʦʨʳʭ 

ʢʫʣʴʪʫʨʥʳʡ ʪʫʨʠʟʤ ʠʤʝʝʪ ʩʚʦʸ ʵʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. 

ʀ ʧʨʝʞʜʝ ʚʩʝʛʦ ʤʳ ʛʦʚʦʨʠʤ ʦʙ ʵʪʠʯʝʩʢʦʤ ʟʥʘʯʝʥʠʠ ʢʫʣʴʪʫʨʥʦʛʦ ʪʫʨʠʟʤʘ ʜʣʷ ʩʘʤʦʛʦ ʪʫʨʠʩʪʘ. ʀ ʟʜʝʩʴ 

ʝʩʪʴ ʜʚʘ ʦʩʥʦʚʥʳʭ ʘʩʧʝʢʪʘ. ʇʝʨʚʳʡ, ʢʘʩʘʝʪʩʷ ʝʛʦ ʜʫʭʦʚʥʦ-ʥʨʘʚʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʚʪʦʨʦʡ, ʤʦʨʘʣʴʥʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʝʛʦ ʧʦʚʝʜʝʥʠʷ ʚ ʯʫʞʦʡ ʩʪʨʘʥʝ. ʆ ʢʘʞʜʦʤ ʠʟ ʥʠʭ, ʧʦʛʦʚʦʨʠʤ ʜʘʣʝʝ. ɺ ʩʫʱʥʦʩʪʠ, ʚʝʩʴ 

ʪʫʨʠʩʪʩʢʠʡ ʧʨʦʮʝʩʩ ʦʨʛʘʥʠʟʫʝʪʩʷ ʨʘʜʠ ʪʫʨʠʩʪʦʚ, ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʠʭ ʨʘʟʣʠʯʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ. ɺ 

ʢʦʥʪʝʢʩʪʝ ʢʫʣʴʪʫʨʥʦʛʦ ʪʫʨʠʟʤʘ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʨʝʣʠʛʠʦʟʥʳʭ, ʜʫʭʦʚʥʳʭ, ʥʨʘʚʩʪʚʝʥʥʳʭ, ʵʩʪʝʪʠʯʝʩʢʠʭ, 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ, ʵʤʦʮʠʦʥʘʣʴʥʳʭ, ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ, ʪʚʦʨʯʝʩʢʠʭ ʠ ʠʥʳʭ ʧʦʪʨʝʙʥʦʩʪʷʭ. ʃʶʙʦʝ ʧʫʪʝʰʝʩʪʚʠʝ 

ʢʘʢ ʚʨʝʤʝʥʥʦʝ ʧʨʝʙʳʚʘʥʠʝ ʚ ʥʦʚʦʡ ʢʫʣʴʪʫʨʥʦʡ ʩʨʝʜʝ ʤʝʥʷʝʪ ʭʘʨʘʢʪʝʨ ʯʝʣʦʚʝʢʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʨʚʳʤ 

ʵʪʠʯʝʩʢʠʤ ʦʩʥʦʚʘʥʠʝʤ ʨʘʟʚʠʪʠʷ ʢʫʣʴʪʫʨʥʦʛʦ ʪʫʨʠʟʤʘ ʷʚʣʷʝʪʩʷ ʜʫʭʦʚʥʦ-ʥʨʘʚʩʪʚʝʥʥʦʝ ʨʘʟʚʠʪʠʝ 

ʧʫʪʝʰʝʩʪʚʝʥʥʠʢʘ ʯʝʨʝʟ ʦʟʥʘʢʦʤʣʝʥʠʝ ʩ ʮʝʥʥʦʩʪʷʤʠ ʤʝʩʪʥʦʡ ʢʫʣʴʪʫʨʳ.  

ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʊʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʤʳ ʤʦʞʝʤ ʛʦʚʦʨʠʪʴ: 1) ʦ ʟʥʘʢʦʤʩʪʚʝ ʪʫʨʠʩʪʘ ʩ ʢʫʣʴʪʫʨʥʳʤ 

ʥʘʩʣʝʜʠʝʤ ʪʫʣʴʩʢʠʭ ʨʝʣʠʛʠʦʟʥʳʭ ʤʳʩʣʠʪʝʣʝʡ ʠ ʧʠʩʘʪʝʣʝʡ, ʪʘʢʠʭ ʢʘʢ ʃ.ʅ. ʊʦʣʩʪʦʡ, ɸ. ʉ. ʍʦʤʷʢʦʚ, ʄ.ɺ. 

ʃʦʜʳʞʝʥʩʢʠʡ, ɸ.ʊ. ɹʦʣʦʪʦʚ ʠ ʜʨ. ʕʪʦ ʤʦʞʝʪ ʚʳʨʘʞʘʪʴʩʷ ʚ ʪʘʢʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʢʘʢ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ 

ʪʫʨʠʟʤ (ʧʦʩʝʱʝʥʠʝ ʪʫʨʠʩʪʘʤʠ ʣʝʢʮʠʡ, ʧʦʩʚʷʱʝʥʥʳʭ ʥʨʘʚʩʪʚʝʥʥʳʤ ʘʩʧʝʢʪʘʤ ʠʭ ʬʠʣʦʩʦʬʩʢʠʭ ʩʠʩʪʝʤ) ʠ 

ʣʠʪʝʨʘʪʫʨʥʳʡ ʪʫʨʠʟʤ (ʢʦʛʜʘ ʪʫʨʠʩʪ ʦʪʧʨʘʚʣʷʝʪʩʷ ʧʦ ʩʣʝʜʘʤ ʛʝʨʦʝʚ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ); 2) ʦ 

ʨʝʣʠʛʠʦʟʥʦʤ (ʧʘʣʦʤʥʠʯʝʩʢʦʤ) ʪʫʨʠʟʤʝ, ʢʦʛʜʘ ʪʫʨʠʩʪ ʦʪʧʨʘʚʣʷʝʪʩʷ ʧʦ ʨʘʟʣʠʯʥʳʤ ʨʝʣʠʛʠʦʟʥʳʤ ʤʝʩʪʘʤ ʩ 

ʮʝʣʴʶ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʩʚʦʠʭ ʜʫʭʦʚʥʳʭ ʠ ʥʨʘʚʩʪʚʝʥʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ; 3) ʦʙ ʵʟʦʪʝʨʠʯʝʩʢʦʤ ʪʫʨʠʟʤʝ, ʢʦʛʜʘ 

ʪʫʨʠʩʪʳ ʟʥʘʢʦʤʷʪʩʷ ʩ ʢʫʣʴʪʫʨʥʳʤ ʥʘʩʣʝʜʠʝʤ ʪʘʠʥʩʪʚʝʥʥʳʭ ʜʨʝʚʥʠʭ ʢʫʣʴʪʦʚ.  

ɺʪʦʨʳʤ ʵʪʠʯʝʩʢʠʤ ʘʩʧʝʢʪʦʤ, ʢʘʩʘʶʱʠʤʩʷ ʪʫʨʠʩʪʘ, ʷʚʣʷʝʪʩʷ ʤʦʨʘʣʴʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʝʛʦ ʧʦʚʝʜʝʥʠʷ 

ʚ ʯʫʞʦʡ ʩʪʨʘʥʝ, ʪ.ʝ. ʩʦʚʦʢʫʧʥʦʩʪʴ ʥʦʨʤ ʦʙʷʟʘʪʝʣʴʥʳʭ ʜʣʷ ʩʦʙʣʶʜʝʥʠʷ ʪʫʨʠʩʪʦʤ ʚʦ ʚʨʝʤʷ ʧʫʪʝʰʝʩʪʚʠʷ. 

ʅʘʧʨʠʤʝʨ, ʩʦʛʣʘʩʥʦ ʧ.5 ʩʪ.1 ɻʣʦʙʘʣʴʥʦʛʦ ʵʪʠʯʝʩʢʦʛʦ ʢʦʜʝʢʩʘ ʪʫʨʠʟʤʘ ʪʫʨʠʩʪʳ ʥʝ ʜʦʣʞʥʳ ʥʘʨʫʰʘʪʴ 

ʪʨʘʜʠʮʠʠ ʠ ʥʦʨʤʳ ʥʘʨʦʜʦʚ ʩʪʨʘʥʳ ʧʨʝʙʳʚʘʥʠʷ [2]. ʀʥʪʝʥʮʠʷ ʜʘʥʥʦʡ ʥʦʨʤʳ ʢʘʢ ʨʘʟ ʠ ʛʦʚʦʨʠʪ ʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʟʥʘʢʦʤʣʝʥʠʷ ʩ ʢʫʣʴʪʫʨʥʳʤʠ ʮʝʥʥʦʩʪʷʤʠ (ʥʦʨʤʘʤʠ ʠ ʪʨʘʜʠʮʠʷʤʠ), ʯʪʦ ʜʝʣʘʝʪ ʢʫʣʴʪʫʨʥʳʡ 

ʪʫʨʠʟʤ ʩʚʦʝʛʦ ʨʦʜʘ ʵʪʘʣʦʥʦʤ ʩʦʙʣʶʜʝʥʠʷ ʵʪʠʯʝʩʢʠʭ ʧʨʘʚʠʣ ʪʫʨʠʩʪʘʤʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ 

ʧʫʪʝʰʝʩʪʚʠʡ.  

ʇʦʜ ʚʣʠʷʥʠʝ ɻʣʦʙʘʣʴʥʦʛʦ ʵʪʠʯʝʩʢʦʛʦ ʢʦʜʝʢʩʘ ʪʫʨʠʟʤʘ ʧʦʜʧʘʜʘʶʪ ʥʝ ʪʦʣʴʢʦ ʪʫʨʠʩʪʳ, ʥʦ ʪʘʢʞʝ ʚʩʝ 

ʦʩʪʘʣʴʥʳʝ ʫʯʘʩʪʥʠʢʠ ʪʫʨʠʩʪʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʪʘʢʠʝ ʢʘʢ: ʨʘʙʦʪʥʠʢʠ ʪʫʨʠʩʪʩʢʦʡ ʩʬʝʨʳ, ʤʝʩʪʥʦʝ ʥʘʩʝʣʝʥʠʝ, 

ʧʨʦʞʠʚʘʶʱʝʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʜʝʩʪʠʥʘʮʠʠ, ʦʨʛʘʥʳ ʚʣʘʩʪʠ, ʨʝʛʫʣʠʨʫʶʱʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʧʦʣʠʪʠʢʫ ʚ 

ʦʙʣʘʩʪʠ ʪʫʨʠʟʤʘ, ʭʦʟʷʡʩʪʚʫʶʱʠʝ ʩʫʙʲʝʢʪʳ ʪʫʨʠʩʪʩʢʦʛʦ ʧʨʦʮʝʩʩʘ (ʪʫʨʦʧʝʨʘʪʦʨʳ, ʪʫʨʘʛʝʥʪʩʪʚʘ, 

ʵʢʩʢʫʨʩʠʦʥʥʳʝ ʙʶʨʦ, ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʟʤʝʱʝʥʠʷ ʪʫʨʠʩʪʦʚ, ʪʨʘʥʩʧʦʨʪʥʳʝ ʢʦʤʧʘʥʠʠ, ʧʨʝʜʧʨʠʷʪʠʷ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ, Event-ʘʛʝʥʪʩʪʚʘ), ʫʯʨʝʞʜʝʥʠʷ ʢʫʣʴʪʫʨʳ, ʥʘʫʯʥʳʝ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʫʯʨʝʞʜʝʥʠʷ, 

ʩʨʝʜʩʪʚʘ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ɺʩʝʤʠʨʥʘʷ ʪʫʨʠʩʪʩʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʟʘʣʦʞʠʣʘ ʦʙʱʠʝ 

ʵʪʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ ʫʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʝʤ ʪʫʨʠʟʤʘ [9]. 

ʅʦ ʢʘʢ ʵʪʠ ʧʨʠʥʮʠʧʳ ʤʦʛʫʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʳ ʫ ʥʘʩ ʚ ʈʦʩʩʠʠ, ʠ ʚ ʊʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʯʘʩʪʥʦʩʪʠ? 

ʇʦʜʭʦʜʷʪ ʣʠ ʦʥʠ ʜʣʷ ʥʘʰʝʛʦ ʨʝʛʠʦʥʘ? ʌʝʜʝʨʘʣʴʥʘʷ ʩʪʨʘʪʝʛʠʷ ʨʘʟʚʠʪʠʷ ʪʫʨʠʟʤʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ 

ʩʪʨʘʪʝʛʠʷ ʨʘʟʚʠʪʠʷ ʪʫʨʠʟʤʘ ʚ ʊʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʠʜʝʨʞʠʚʘʶʪʩʷ ʧʦʣʠʪʠʢʠ ʨʘʟʚʠʪʠʷ ʪʫʨʠʩʪʩʢʠʭ ʢʣʘʩʪʝʨʦʚ 

ʥʘ ʩʚʦʝʡ ʪʝʨʨʠʪʦʨʠʠ, ʧʨʠ ʢʦʪʦʨʳʭ ʚʩʸ ʚʳʰʝʥʘʟʚʘʥʥʳʝ ʩʫʙʲʝʢʪʳ ʪʫʨʠʩʪʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʜʝʡʩʪʚʦʚʘʣʠ ʙʳ 

ʨʘʜʠ ʜʦʩʪʠʞʝʥʠʷ ʝʜʠʥʦʡ ʮʝʣʠ ï ʨʘʟʚʠʪʠʷ ʪʫʨʠʟʤʘ ʚ ʨʝʛʠʦʥʝ [1][5][7].  

ʅʦ ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʞʝʪ ʨʝʛʫʣʠʨʦʚʘʪʴʩʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʜʘʥʥʦʛʦ ʢʣʘʩʪʝʨʘ ʚ ʊʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ? ɺ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʧʨʘʚʦʚʦʤ ʘʩʧʝʢʪʝ ʨʘʟʚʠʪʠʝ ʜʘʥʥʦʛʦ ʢʣʘʩʪʝʨʘ ʦʪʥʦʩʠʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʢ ʚʝʜʝʥʠʶ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʢʫʣʴʪʫʨʳ ʠ ʪʫʨʠʟʤʘ ʊʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ, ʢʦʪʦʨʦʝ ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʩʪʨʘʪʝʛʠʶ ʠ ʧʨʦʛʨʘʤʤʫ 

ʨʘʟʚʠʪʠʷ ʪʫʨʠʟʤʘ ʚ ʨʝʛʠʦʥʝ, ʢʦʪʦʨʳʝ ʧʨʦʚʦʟʛʣʘʰʘʶʪ ʵʪʦʪ ʢʣʘʩʪʝʨ ʠ ʜʘʶʪ ʧʣʘʥ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʨʘʟʚʠʪʠʶ 

ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ [4][6][8]. ʇʨʠ ʵʪʦʤ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʨʘʟʚʠʪʠʝ 
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ʪʫʨʠʟʤʘ ʧʨʦʠʩʭʦʜʠʪ ʠʟ ʚʥʝʙʶʜʞʝʪʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʪ.ʝ. ʠʟ ʙʠʟʥʝʩ ʩʪʨʫʢʪʫʨ, ʯʪʦ, ʚ ʦʙʱʝʤ-ʪʦ, ʠ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʢʣʘʩʪʝʨʥʳʡ ʭʘʨʘʢʪʝʨ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ ʚ çʩʚʷʟʢʝè ʛʦʩʫʜʘʨʩʪʚʦ-ʙʠʟʥʝʩ.  

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʦʩʪʘʣʴʥʳʝ ʫʯʘʩʪʥʠʢʠ ʪʫʨʠʩʪʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʦʢʘʟʳʚʘʶʪʩʷ ʫʜʘʣʝʥʳ ʦʪ ʨʝʘʣʴʥʦʛʦ 

ʚʣʠʷʥʠʷ ʥʘ ʨʘʟʚʠʪʠʝ ʩʬʝʨʳ ʪʫʨʠʟʤʘ. ʀ ʟʜʝʩʴ ʬʦʨʤʘ ʵʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ 

ʩʫʙʲʝʢʪʘʤʠ ʢʣʘʩʪʝʨʘ ʤʦʞʝʪ ʩʪʘʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʠʭ ʨʝʘʣʴʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ. ʊʝʤ ʙʦʣʝʝ, ʯʪʦ ʚʥʝʜʨʝʥʠʝ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʥʦʨʤ ʪʫʨʠʩʪʩʢʦʡ ʵʪʠʢʠ ʷʚʣʷʝʪʩʷ, ʧʦʞʘʣʫʡ, ʦʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʚʭʦʞʜʝʥʠʷ ʨʝʛʠʦʥʦʚ 

ʈʦʩʩʠʠ ʚ ʤʠʨʦʚʦʡ ʪʫʨʠʩʪʩʢʠʡ ʧʨʦʮʝʩʩ. ʄʳ ʛʦʚʦʨʠʤ ʦ ʩʦʟʜʘʥʠʠ ʦʩʦʙʦʡ çʧʣʦʱʘʜʢʠè ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʫʯʘʩʪʥʠʢʦʚ ʪʫʨʠʩʪʩʢʦʛʦ ʢʣʘʩʪʝʨʘ, ʪ.ʝ. ʦ ʥʝʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʥʘ ʙʘʟʝ ʢʦʪʦʨʦʡ ʤʦʛʣʠ ʙʳ ʩʦʪʨʫʜʥʠʯʘʪʴ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʚʩʝʭ ʩʫʙʲʝʢʪʦʚ ʠ ʧʨʝʜʩʪʘʚʣʷʪʴ ʠʭ ʠʥʪʝʨʝʩʳ.  

ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʪʘʢʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʤʦʛʣʘ ʙʳ ʩʪʘʪʴ ʊʫʣʴʩʢʘʷ ʪʦʨʛʦʚʦ-ʧʨʦʤʳʰʣʝʥʥʘʷ ʧʘʣʘʪʘ (ʠʣʠ 

ʦʨʛʘʥʠʟʘʮʠʷ ʧʦʜʦʙʥʘʷ ʝʡ), ʫʞʝ ʠʤʝʶʱʘʷ ʢʦʤʠʪʝʪʳ ʧʦ ʵʪʠʢʝ, ʢʫʣʴʪʫʨʝ ʠ ʪʫʨʠʟʤʫ, ʚ ʢʦʪʦʨʫʶ ʚʭʦʜʠʪ 

ʙʦʣʴʰʠʥʩʪʚʦ ʦʨʛʘʥʠʟʘʮʠʡ, ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʫʯʘʩʪʥʠʢʦʚ ʪʫʨʠʩʪʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʊʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ. ʂʘʢʠʤ ʞʝ 

ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʚʥʝʜʨʠʪʴ ʤʠʨʦʚʳʝ ʵʪʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ ʩʨʝʜʠ ʫʯʘʩʪʥʠʢʦʚ ʢʣʘʩʪʝʨʘ ʊʫʣʴʩʢʦʡ 

ʦʙʣʘʩʪʠ?  

ɼʘʥʥʳʡ ʧʨʦʮʝʩʩ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʨʘʟʜʝʣʠʪʴ ʥʘ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ: 1) ʚʭʦʞʜʝʥʠʝ ʚ ʩʦʩʪʘʚ ʵʪʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʚʩʝʭ ʩʫʙʲʝʢʪʦʚ ʪʫʨʠʩʪʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʞʝʣʘʶʱʠʭ ʧʨʠʥʷʪʴ ʫʯʘʩʪʠʝ ʚ ʨʘʟʚʠʪʠʠ ʢʫʣʴʪʫʨʥʦʛʦ 

ʪʫʨʠʟʤʘ ʚ ʨʝʛʠʦʥʝ; 2) ʚʳʜʚʠʥʫʪʴ ʩʚʦʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʚ ʢʦʤʠʪʝʪʳ ʧʦ ʪʫʨʠʩʪʩʢʦʡ ʵʪʠʢʝ; 3) ʢʦʤʠʪʝʪ ʧʦ 

ʪʫʨʠʩʪʩʢʦʡ ʵʪʠʢʝ ʜʦʣʞʝʥ ʨʘʟʨʘʙʦʪʘʪʴ ʥʘ ʦʩʥʦʚʝ ʥʦʨʤ ʛʣʦʙʘʣʴʥʦʛʦ ʵʪʠʯʝʩʢʦʛʦ ʢʦʜʝʢʩʘ ʪʫʨʠʟʤʘ ʩʚʦʡ 

ʪʫʨʠʩʪʩʢʠʡ ʢʦʜʝʢʩ, ʫʯʠʪʳʚʘʶʱʠʡ ʢʫʣʴʪʫʨʥʫʶ ʩʧʝʮʠʬʠʢʫ ʊʫʣʴʩʢʦʛʦ ʨʝʛʠʦʥʘ; 4) ʟʘʢʨʝʧʣʝʥʠʝ ʧʦʣʦʞʝʥʠʡ 

ʧʨʠʥʷʪʦʛʦ ʵʪʠʯʝʩʢʦʛʦ ʢʦʜʝʢʩʘ ʚ ʫʩʪʘʚʘʭ (ʠʣʠ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʢʦʜʝʢʩʘʭ) ʦʨʛʘʥʠʟʘʮʠʡ ʫʯʘʩʪʥʠʢʦʚ 

ʪʫʨʠʩʪʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʯʪʦʙʳ ʝʛʦ ʧʦʣʦʞʝʥʠʷ ʩʪʘʣʠ ʦʙʷʟʘʪʝʣʴʥʳʤʠ ʜʣʷ ʩʦʪʨʫʜʥʠʢʦʚ, ʚ ʨʘʤʢʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʵʪʠʭ ʦʨʛʘʥʠʟʘʮʠʡ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʵʪʦ ʧʦʪʨʝʙʦʚʘʣʦ ʙʳ ʚʥʝʜʨʝʥʠʝ ʧʦʣʦʞʝʥʠʡ 

ʜʘʥʥʦʛʦ ʢʦʜʝʢʩʘ ʚ ʨʘʙʦʯʠʝ ʧʨʦʛʨʘʤʤʳ ʜʠʩʮʠʧʣʠʥ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʢʫʣʴʪʫʨʳ ʠ ʪʫʨʠʟʤʘ.  

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʥʘʣʠʯʠʠ ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʵʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʘʭ ʭʘʨʘʢʪʝʨʥʳʭ 

ʜʣʷ ʨʘʟʚʠʪʠʷ ʢʫʣʴʪʫʨʥʦʛʦ ʪʫʨʠʟʤʘ ʚ ʊʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ: 1) ʢʫʣʴʪʫʨʥʳʡ ʪʫʨʠʟʤ ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʩʧʦʩʦʙ 

ʜʫʭʦʚʥʦ-ʥʨʘʚʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʫʨʠʩʪʘ; 2) ʨʘʟʚʠʪʠʝ ʪʫʨʠʩʪʩʢʦʛʦ ʢʣʘʩʪʝʨʘ ʊʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʚʦʟʤʦʞʥʦ 

ʪʦʣʴʢʦ ʯʝʨʝʟ ʚʥʝʜʨʝʥʠʝ ʚʥʫʪʨʠ ʥʝʛʦ ʩʠʩʪʝʤʳ ʤʦʨʘʣʴʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʚʩʝʤʠ 

ʫʯʘʩʪʥʠʢʘʤʠ ʪʫʨʠʩʪʩʢʦʛʦ ʧʨʦʮʝʩʩʘ.  
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ʋɼʂ 008 

ʊʘʨʘʩʦʚ ɸ.ʅ.,  

ʢʘʥʜʠʜʘʪ ʬʠʣʦʩʦʬʩʢʠʭ ʥʘʫʢ,  

ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʬʠʣʦʩʦʬʠʠ, ʩʦʮʠʦʣʦʛʠʠ ʠ ʪʝʦʣʦʛʠʠ, 

ʃʠʧʝʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ  

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʇ.ʇ. ʉʝʤʝʥʦʚʘ-ʊʷʥ-ʐʘʥʩʢʦʛʦ 

ʛ. ʃʠʧʝʮʢ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ʆʎɽʅʂʀ ʂʋʃʔʊʋʈʓ ʇʆɿɼʅɽɻʆ ɺʆɿʈʆɾɼɽʅʀʗ ʂɸʂ ʉʆʎʀʆʂʋʃʔʊʋʈʅʆʁ 

ʊʈɸʅʉʌʆʈʄɸʎʀʀ ɺ ʈɸɹʆʊɸʍ ʅ. ʄɸʂʀɸɺɽʃʃʀ  

 

ʈʘʩʩʤʦʪʨʝʥʠʝ ʧʨʦʙʣʝʤ ʢʨʠʟʠʩʘ ʢʫʣʴʪʫʨʳ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʵʪʘʧʦʚ ʨʘʟʚʠʪʠʷ 

ʛʫʤʘʥʠʪʘʨʥʦʛʦ ʟʥʘʥʠʷ [13], ʥʝ ʷʚʣʷʝʪʩʷ ʠʩʢʣʶʯʝʥʠʝʤ ʠ ʩʦʚʨʝʤʝʥʥʳʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʢʫʣʴʪʫʨʦʣʦʛʠʠ [3, 17-

19]. ʀʩʩʣʝʜʦʚʘʪʝʣʝʡ ʚʩʝʛʜʘ ʠʥʪʝʨʝʩʦʚʘʣʠ ʧʝʨʝʭʦʜʥʳʝ ʵʪʘʧʳ ʚ ʨʘʟʚʠʪʠʠ ʦʙʱʝʩʪʚʘ. ɺʳʷʚʠʪʴ ʠʭ ʧʨʠʯʠʥʳ, 

ʩʫʪʴ ʠ ʧʦʩʣʝʜʩʪʚʠʷ ï ʪʝʤʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʨʘʙʦʪ.  

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʢʫʣʴʪʫʨʬʠʣʦʩʦʬʠʠ ʧʝʨʠʦʜʳ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚʩʸ ʯʘʱʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʘʢ 

ʩʦʮʠʦʢʫʣʴʪʫʨʥʳʝ ʪʨʘʥʩʬʦʨʤʘʮʠʠ [6]. ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʥʦʚʠʟʥʫ ʜʘʥʥʦʛʦ ʧʦʥʷʪʠʷ, ʩʤʳʩʣ, ʚʢʣʘʜʳʚʘʝʤʳʡ 

ʚ ʥʝʛʦ, ʬʦʨʤʠʨʦʚʘʣʩʷ ʜʘʚʥʦ [1, 2], ʠ ʫʞʝ ʚ ʘʥʪʠʯʥʦʩʪʠ ʤʳ ʚʩʪʨʝʯʘʝʤ ʧʝʨʚʳʝ ʧʦʧʳʪʢʠ ʧʨʝʜʩʪʘʚʠʪʴ 

ʣʠʥʝʘʨʥʳʝ ʠ ʮʠʢʣʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʜʠʥʘʤʠʢʠ ʢʫʣʴʪʫʨʳ.  

ʇʨʦʜʦʣʞʠʣʘʩʴ ʵʪʘ ʪʝʥʜʝʥʮʠʷ ʠ ʚ ʙʦʣʝʝ ʧʦʟʜʥʝʝ ʚʨʝʤʷ. ʊʘʢ ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʧʦʟʜʥʝʛʦ ɺʦʟʨʦʞʜʝʥʠʷ ʅ. 

ʄʘʢʠʘʚʝʣʣʠ ʦʙʨʘʪʠʣ ʚʥʠʤʘʥʠʝ ʥʘ ʩʤʝʥʫ ʧʝʨʠʦʜʦʚ ʧʦʜʲʸʤʘ ʠ ʫʧʘʜʢʘ ʚ ʨʘʟʚʠʪʠʠ ʜʨʝʚʥʠʭ ʠʤʧʝʨʠʡ. ʕʪʘ 

ʢʦʥʮʝʧʮʠʷ ʷʚʣʷʝʪʩʷ ʚ ʦʧʨʝʜʝʣʸʥʥʦʡ ʩʪʝʧʝʥʠ ʩʭʦʞʝʡ ʩ ʘʢʪʫʘʣʴʥʦʡ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ ʪʝʦʨʠʝʡ 

ʩʦʮʠʦʢʫʣʴʪʫʨʥʳʭ ʪʨʘʥʩʬʦʨʤʘʮʠʡ. ɺ ʩʚʦʠʭ ʨʘʙʦʪʘʭ ʤʳʩʣʠʪʝʣʴ ʧʦʜʯʸʨʢʠʚʘʝʪ ʯʝʨʝʜʦʚʘʥʠʝ ʚ ʠʩʪʦʨʠʠ 

ʧʝʨʠʦʜʦʚ çʜʦʙʣʝʩʪʠè ʠ çʧʦʨʦʢʘè, çʤʦʱʠè ʠ çʥʝʤʦʱʠè, çʧʦʨʷʜʢʘè ʠ çʨʘʟʚʘʣʘè, ʧʨʠʩʫʱʠʭ ʪʝʤ ʠʣʠ ʠʥʳʤ 

ʜʨʝʚʥʠʤ ʠʤʧʝʨʠʷʤ, ʢʦʪʦʨʳʝ ʩʤʝʥʷʣʠ ʜʨʫʛ ʜʨʫʛʘ [2, ʩ. 138]. ʕʪʠ ʵʪʘʧʳ ʤʦʛʫʪ ʙʳʪʴ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʳ ʢʘʢ 

ʧʝʨʠʦʜʳ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʠ ʢʫʣʴʪʫʨ-ʩʠʩʪʝʤʳ, ʥʘ ʢʦʪʦʨʳʭ ʢʫʣʴʪʫʨ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʟʘʜʘʥʥʳʭ 

ʧʘʨʘʜʠʛʤʘʣʴʥʳʭ ʫʩʪʘʥʦʚʢʘʭ.  

ʀʪʘʣʠʷ XV ʚ. ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʅ. ʄʘʢʠʘʚʝʣʣʠ ʢʘʢ ʩʪʨʘʥʘ, ʨʘʩʮʚʝʪ ʢʦʪʦʨʦʡ ʦʢʘʟʘʣʩʷ ʚ ʧʨʦʰʣʦʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʥʘ, ʧʦ ʤʳʩʣʠ ʘʚʪʦʨʘ, ʧʝʨʝʞʠʣʘ ʵʪʘʧ ʨʘʩʮʚʝʪʘ ʠ ʚ ʩʚʦʸʤ ʨʘʟʚʠʪʠʠ ʜʚʠʞʝʪʩʷ ʢ ʥʦʚʦʡ ʩʪʘʜʠʠ 

ʢʫʣʴʪʫʨ-ʩʠʩʪʝʤʳ. ʊʘʢʦʝ ʧʦʥʠʤʘʥʠʝ ʥʝ ʙʳʣʦ ʠʜʝʝʡ ʟʘʤʢʥʫʪʦʛʦ ʢʨʫʛʘ, ʘ, ʥʘʦʙʦʨʦʪ, ʠʜʝʝʡ ʦ ʥʝʠʟʙʝʞʥʦʤ 

ʜʚʠʞʝʥʠʠ ʠʩʪʦʨʠʠ ʠ ʢʫʣʴʪʫʨʳ ʯʝʨʝʟ ʧʝʨʠʦʜʳ çʤʦʱʠ ʠ ʥʝʤʦʱʠè. ɼʘʥʥʘʷ ʧʦʟʠʮʠʷ ʙʣʠʟʢʘ ʪʝʦʨʠʠ 

ʩʦʮʠʦʢʫʣʴʪʫʨʥʳʭ ʪʨʘʥʩʬʦʨʤʘʮʠʡ [4-11]. ʇʨʠ ʵʪʦʤ ʧʨʠʯʠʥʳ ʮʠʢʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʢʫʣʴʪʫʨʝ ʤʳʩʣʠʪʝʣʴ 

ʫʩʤʘʪʨʠʚʘʣ ʚ ʨʘʩʧʦʣʦʞʝʥʠʠ ʟʚʸʟʜ, ʪʝʤ ʩʘʤʳʤ ʝʛʦ ʫʯʝʥʠʝ ʩʚʷʟʳʚʘʣʦʩʴ ʩ ʧʦʚʪʦʨʝʥʠʝʤ ʥʝʢʠʭ ʢʦʤʠʯʝʩʢʠʭ 

ʨʠʪʤʦʚ. ʕʪʘ ʤʠʩʪʠʯʝʩʢʘʷ ʩʪʦʨʦʥʘ ʝʛʦ ʫʯʝʥʠʷ ʦʮʝʥʠʚʘʣʘʩʴ ʢʘʢ ʩʘʤʘʷ ʩʣʘʙʘʷ ʚ ʝʛʦ ʘʨʛʫʤʝʥʪʘʮʠʠ [12, 14, 15], 

ʦʜʥʘʢʦ ʠʤʝʥʥʦ ʫ ʥʝʸ ʦʢʘʟʘʣʦʩʴ ʤʥʦʞʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʝʡ ʚ ʙʦʣʝʝ ʧʦʟʜʥʝʝ ʚʨʝʤʷ [16, 20]. ʂ ʪʦʤʫ ʞʝ 

ʩʪʨʝʤʣʝʥʠʝ ʦʙʲʷʩʥʠʪʴ ʧʨʠʯʠʥʳ ʢʨʠʟʠʩʦʚ ʚ ʢʫʣʴʪʫʨʝ, ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʠʭ ʩʫʱʥʦʩʪʠ ʠ ʧʦʩʣʝʜʩʪʚʠʷʭ, ʥʘ ʥʘʰ 

ʚʟʛʣʷʜ, ʚʥʝʩʣʦ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʘʢʪʫʘʣʴʥʫʶ ʩʝʛʦʜʥʷ ʢʦʥʮʝʧʮʠʶ ʩʦʮʠʦʢʫʣʴʪʫʨʥʳʭ ʪʨʘʥʩʬʦʨʤʘʮʠʡ.  
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ɺ. ʉ. ʌʣʦʨʦʚʘ 

ʢ.ʬ.ʥ. 

ʄʦʩʢʦʚʩʢʠʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ʉʊɸʅʆɺʃɽʅʀɽ ʉʍʆʃɸʉʊʀʏɽʉʂʆʁ ʇʈʆɹʃɽʄɸʊʀʂʀ ʀʄɽʅʀ 

 

ɸʥʥʦʪʘʮʠʷ 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʦʧʠʩʘʥʠʶ ʦʩʥʦʚʥʳʭ ʠʥʪʝʥʮʠʡ ʩʨʝʜʥʝʚʝʢʦʚʦʡ ʩʭʦʣʘʩʪʠʢʠ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʠʣʠ 

ʮʝʥʪʨʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʧʨʦʙʣʝʤʳ ʫʥʠʚʝʨʩʘʣʠʡ ʚʥʫʪʨʠ ʵʪʦʡ ʩʠʩʪʝʤʳ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ 

ʩʨʝʜʥʝʚʝʢʦʚʦʤʫ ʬʠʣʦʩʦʬʩʢʦʤʫ ʧʦʥʠʤʘʥʠʶ ʠʤʝʥʠ ʠ ʟʥʘʢʘ, ʘ ʪʘʢʞʝ ʠʭ ʦʥʪʦʣʦʛʠʯʝʩʢʦʤʫ ʩʦʜʝʨʞʘʥʠʶ. 

ɸʙʩʦʣʶʪʠʟʘʮʠʷ ʢʘʪʝʛʦʨʠʠ ʪʝʢʩʪʘ ʠ ʦʥʪʦʣʦʛʠʟʤ ʚ ʪʦʣʢʦʚʘʥʠʠ ʠʤʝʥʠ ʟʘʢʦʥʦʤʝʨʥʦ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʚʩʝ 
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ʙʳʪʠʝ ʥʘʯʠʥʘʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʪʝʢʩʪ, ʬʠʟʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ ï ʢʘʢ ʟʥʘʢʠ, ʘ ʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ ʩʪʘʥʦʚʠʪʩʷ ʛʣʘʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʬʠʣʦʩʦʬʩʢʦʛʦ ʠ ʥʘʫʯʥʦʛʦ ʘʥʘʣʠʟʘ  

ʦʙʲʝʢʪʠʚʥʦʛʦ ʤʠʨʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʉʭʦʣʘʩʪʠʢʘ, ʧʨʦʙʣʝʤʘ ʠʤʝʥʠ, ʪʝʢʩʪ, ʟʥʘʢ. 

 

ʉʪʘʥʦʚʣʝʥʠʝ ʧʨʦʙʣʝʤʳ ʠʤʝʥʠ ʚ ʩʭʦʣʘʩʪʠʯʝʩʢʦʡ ʬʠʣʦʩʦʬʠʠ ï ʥʝ ʠʩʪʦʨʠʯʝʩʢʘʷ ʩʣʫʯʘʡʥʦʩʪʴ, ʘ 

ʟʘʢʦʥʦʤʝʨʥʳʡ ʨʝʟʫʣʴʪʘʪ ʨʘʟʚʠʪʠʷ ʬʠʣʦʩʦʬʩʢʦ-ʪʝʦʣʦʛʠʯʝʩʢʦʡ ʤʳʩʣʠ ʉʨʝʜʥʝʚʝʢʦʚʴʷ, ʢʦʪʦʨʳʡ ʙʳʣ 

ʦʙʫʩʣʦʚʣʝʥ ʠʥʪʫʠʮʠʷʤʠ, ʦʧʨʝʜʝʣʠʚʰʠʤʠ ʚʝʩʴ ʩʭʦʣʘʩʪʠʯʝʩʢʠʡ ʩʧʦʩʦʙ ʤʳʰʣʝʥʠʷ. ʇʨʦʙʣʝʤʘ ʠʤʝʥʠ ï ʪʦʪ 

ʬʦʢʫʩ, ʚ ʢʦʪʦʨʦʤ ʷʚʥʦ ʠ ʥʝʷʚʥʦ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚʘʞʥʝʡʰʠʝ ʧʨʝʜʧʦʩʳʣʢʠ ʠ ʧʦʣʦʞʝʥʠʷ-ʧʦʩʪʫʣʘʪʳ, ʯʴʸ 

ʚʣʠʷʥʠʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʩʢʘʟʘʣʦʩʴ ʠ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʙʱʝʡ ʧʨʦʙʣʝʤʘʪʠʢʠ ʩʭʦʣʘʩʪʠʯʝʩʢʦʡ ʬʠʣʦʩʦʬʠʠ, ʠ 

ʥʘ ʚʳʨʘʙʦʪʢʝ ʧʦʜʭʦʜʦʚ ʢ ʨʝʰʝʥʠʶ ʧʦʩʪʘʚʣʝʥʥʳʭ ʚʦʧʨʦʩʦʚ, ʠ ʥʘ ʟʘʜʘʥʥʳʭ ʛʨʘʥʠʮʘʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ 

ʧʦʩʪʨʦʝʥʠʡ. 

ʆʜʥʘ ʠʟ ʚʘʞʥʝʡʰʠʭ ʠʥʪʫʠʮʠʡ ʩʭʦʣʘʩʪʠʢʠ ʙʳʣʘ ʩʚʷʟʘʥʘ ʩ ʨʝʣʠʛʠʦʟʥʳʤ ʧʨʠʜʘʥʠʝʤ ʩʘʢʨʘʣʴʥʦʛʦ 

ʭʘʨʘʢʪʝʨʘ ʪʘʢʦʤʫ ʷʚʣʝʥʠʶ ʢʘʢ ʪʝʢʩʪ. ɸʙʩʦʣʶʪʠʟʘʮʠʷ ɹʠʙʣʠʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʨʠʚʝʣʘ ʢ ʘʙʩʦʣʶʪʠʟʘʮʠʠ 

ʟʥʘʯʝʥʠʷ ʩʘʤʦʡ ʢʘʪʝʛʦʨʠʠ ʪʝʢʩʪʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʜʦʙʥʦʛʦ ʤʝʪʘʬʦʨʠʯʝʩʢʦʛʦ ʧʝʨʝʥʦʩʘ ʟʥʘʯʝʥʠʷ ʪʝʢʩʪ ʩʪʘʣ 

ʛʣʘʚʥʳʤ ʧʨʝʜʤʝʪʦʤ ʨʘʩʩʤʦʪʨʝʥʠʷ ʩʭʦʣʘʩʪʠʯʝʩʢʦʡ ʬʠʣʦʩʦʬʠʠ, ʠ ʧʦʜ ʵʪʫ ʢʘʪʝʛʦʨʠʶ, ʭʦʪʷ ʠ ʥʝ ʚʩʝʛʜʘ ʚ ʷʚʥʦ 

ʚʳʨʘʞʝʥʥʦʡ ʬʦʨʤʝ, ʧʦʜʧʘʣʠ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʦʙʲʝʢʪʳ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʬʠʣʦʩʦʬʩʢʦʛʦ ʠʥʪʝʨʝʩʘ. ʆʜʥʘʢʦ ʥʝ 

ʩʣʝʜʫʝʪ ʜʫʤʘʪʴ, ʯʪʦ, ʝʩʣʠ ʪʝʢʩʪ ʧʦʥʠʤʘʝʪʩʷ ʩʭʦʣʘʩʪʠʢʦʡ ʢʘʢ ʩʠʩʪʝʤʘ ʟʥʘʢʦʚ, ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʦʙʲʝʢʪʦʤ ʝʸ 

ʨʘʩʩʤʦʪʨʝʥʠʷ ʟʥʘʢ ʠʣʠ ʟʥʘʢʦʚʫʶ ʩʠʩʪʝʤʫ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʟʥʘʢ ʚʧʦʣʥʝ ʤʦʞʝʪ ʙʳʪʴ ʚʦʩʧʨʠʥʷʪ ʠ ʢʘʢ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ, ʩʘʤʦʜʦʚʣʝʶʱʠʡ ʦʙʲʝʢʪ, ʥʝ ʩʦʦʪʥʝʩʸʥʥʳʡ ʥʠ ʩ ʯʝʤ, ʢʨʦʤʝ ʪʦʡ ʩʠʩʪʝʤʳ, ʚ ʢʦʪʦʨʦʡ ʦʥ 

ʬʫʥʢʮʠʦʥʠʨʫʝʪ, ʧʨʠʯʸʤ ʩʘʤʦʡ ʩʠʩʪʝʤʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʧʠʩʘʥʦ ʪʦʣʴʢʦ ʯʠʩʪʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ. 

ʇʨʠʤʝʨʦʤ ʧʦʜʦʙʥʦʡ ʩʠʩʪʝʤʳ ʦʪʯʘʩʪʠ ʤʦʛʫʪ ʧʦʩʣʫʞʠʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʟʥʘʢʠ ʠʣʠ ʷʟʳʢ ʬʦʨʤʘʣʴʥʦʡ 

ʣʦʛʠʢʠ, ʛʜʝ ʟʥʘʢʠ ʧʨʝʨʝʤʝʥʥʳʭ ʠ ʧʦʩʪʦʷʥʥʳʭ ʩʦʦʪʥʝʩʝʥʳ ʪʦʣʴʢʦ ʩ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʧʨʘʚʠʣʘʤʠ. 

ʅʘʧʨʦʪʠʚ, ʧʦʥʠʤʘʥʠʝ ʟʥʘʢʘ ʚ ʩʭʦʣʘʩʪʠʢʝ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʯʠʩʪʦ ʬʦʨʤʘʣʴʥʦʤʫ ʝʛʦ ʧʦʥʠʤʘʥʠʶ; ʚ 

ʩʭʦʣʘʩʪʠʢʝ ʟʥʘʢ ï ʧʦʥʷʪʠʝ ʰʠʨʦʢʦʝ ʚ ʪʦʤ ʩʤʳʩʣʝ, ʯʪʦ ʦʥ ʚʩʝʛʜʘ ʥʝʩʘʤʦʩʪʦʷʪʝʣʝʥ ʠ ʚʩʝʛʜʘ ʩʦʦʪʥʝʩʝʥ 

ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʝ ʩ ʩʠʩʪʝʤʦʡ, ʘ ʩ ʪʝʤ ʩʦʜʝʨʞʘʥʠʝʤ, ʥʘ ʢʦʪʦʨʦʝ ʫʢʘʟʳʚʘʝʪ. ʇʨʦʱʝ ʛʦʚʦʨʷ, ʟʥʘʢ ʜʣʷ 

ʩʭʦʣʘʩʪʠʢʠ ʩʨʘʱʝʥ ʩʦ ʩʚʦʠʤ ʚʥʝʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ ʪʘʢ, ʯʪʦ ʧʨʠ ʫʜʘʣʝʥʠʠ ʵʪʦʛʦ ʧʦʩʣʝʜʥʝʛʦ ʦʥ 

ʧʦʣʥʦʩʪʴʶ ʦʙʝʩʩʤʳʩʣʠʚʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʩʦʜʝʨʞʘʪʝʣʴʥʦ ʥʦ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ, ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦ, ʪ.ʝ. 

ʩʪʘʥʦʚʠʪʩʷ ʩʦʚʝʨʰʝʥʥʦ ʙʝʩʧʦʣʝʟʥʳʤ. ʇʦʵʪʦʤʫ ʜʣʷ ʩʭʦʣʘʩʪʠʢʠ ʩʦʙʩʪʚʝʥʥʦ ʟʥʘʢʘ ʥʝʪ, ʘ ʝʩʪʴ ʠʤ,̫ ʥʝʪ 

ʩʦʙʩʪʚʝʥʥʦ ʟʥʘʢʦʚʦʡ ʩʠʩʪʝʤʳ, ʘ ʝʩʪʴ ʪʝʢʩʪ. ʊʘʢʦʝ ʧʦʥʠʤʘʥʠʝ ʪʝʢʩʪʘ ʠ ʠʤʝʥʠ ʠ ʦʙʫʩʣʦʚʠʣʦ 

ʛʝʨʤʝʥʝʚʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʩʭʦʣʘʩʪʠʯʝʩʢʦʡ ʬʠʣʦʩʦʬʠʠ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʪʦʣʢʦʚʘʥʠʝ ʥʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-

ʩʠʩʪʝʤʥʳʭ, ʘ ʚʥʝʬʫʥʢʮʠʦʥʘʣʴʥʳʭ, ʦʙʲʝʢʪʠʚʥʳʭ ʩʦʜʝʨʞʘʥʠʡ ʠ ʩʤʳʩʣʦʚ ʚʩʷʢʦʛʦ ʪʝʢʩʪʘ. 

ʆʜʥʘʢʦ ʵʪʦʤʫ ʠʥʪʫʠʪʠʚʥʦʤʫ ʧʦʥʠʤʘʥʠʶ ʟʥʘʢʘ ʢʘʢ ʠʤʝʥʠ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚʥʝʰʥʝ ʧʨʦʪʠʚʦʩʪʦʠʪ 

ʦʩʦʟʥʘʥʥʘʷ ʪʨʘʢʪʦʚʢʘ ʠʤʝʥʠ ʢʘʢ ʟʥʘʢʘ. ʕʪʦ ʚʠʜʠʤʦʝ ʧʨʦʪʠʚʦʨʝʯʠʝ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠʤ ʥʝ ʷʚʣʷʝʪʩʷ. ʕʪʦ 

ʦʙʨʘʪʥʘʷ ʩʪʦʨʦʥʘ ʪʦʡ ʞʝ ʤʝʜʘʣʠ. ʉʭʦʣʘʩʪʠʢʘ ï ʠ ʵʪʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʚʩʝʛʦ ʉʨʝʜʥʝʚʝʢʦʚʴʷ ʚ ʮʝʣʦʤ ï 

ʫʥʘʩʣʝʜʦʚʘʣʘ ʦʙʱʫʶ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʫʶ ʫʩʪʘʥʦʚʢʫ ɸʨʠʩʪʦʪʝʣʷ ʚ ʝʛʦ ʚʦʟʟʨʝʥʠʷʭ ʥʘ ʠʤʷ: ʚ ʠʤʝʥʠ ʧʝʨʚʠʯʥʘ 

ʝʛʦ ʫʢʘʟʘʪʝʣʴʥʘʷ ʧʨʠʨʦʜʘ. ʕʪʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪ, ʯʪʦ ʚʩʷʢʦʝ ʠʤʷ, ʙʫʜʫʯʠ ʟʥʘʯʘʱʠʤ, ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ 

ʥʝʢʦʪʦʨʦʡ ʟʘʤʝʥʳ ʜʣʷ ʯʝʛʦ-ʪʦ, ʢʘʢ ʥʝʢʠʡ ʟʘʤʝʩʪʠʪʝʣʴ ʦʙʦʟʥʘʯʘʝʤʦʡ ʚʝʱʠ ʚ ʨʘʩʩʫʞʜʘʶʱʝʡ ʤʳʩʣʠ ʠ 

ʤʳʰʣʝʥʠʠ ʚʦʦʙʱʝ. ʀʤʷ ʥʝ ʠʤʝʣʦ ʙʳ ʩʤʳʩʣʘ ʠ ʚ ʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʥʝ ʙʳʣʦ ʙʳ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʝʩʣʠ ʙʳ 

ʦʥʦ ʥʝ ʚʳʧʦʣʥʷʣʦ ʵʪʦʡ ʬʫʥʢʮʠʠ. ɸ ʠʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʜʣʷ ʢʘʞʜʦʛʦ ʠʤʝʥʠ ʩʫʱʝʩʪʚʫʝʪ ʪʦ, ʥʘ ʯʪʦ ʦʥʦ 

ʫʢʘʟʳʚʘʝʪ ʠʣʠ ʥʘ ʯʪʦ ʦʥʦ ʩʩʳʣʘʝʪʩʷ; ʧʨʦʱʝ ʛʦʚʦʨʷ, ʫ ʢʘʞʜʦʛʦ ʠʤʝʥʠ ʝʩʪʴ ʩʚʦʡ ʨʝʬʝʨʝʥʪ, ʧʦʜʣʝʞʘʱʝʝ, 

ʚʥʝʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ. ʏʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʵʪʦʪ ʨʝʬʝʨʝʥʪ ʚʦʦʙʱʝ ʠ ʯʝʤ ʦʥ ʷʚʣʷʝʪʩʷ ʚ 

ʦʩʦʙʝʥʥʦʩʪʠ ʜʣʷ ʥʘʠʙʦʣʝʝ ʦʙʱʠʭ ʧʦʥʷʪʠʡ ʫʤʘ, ʪ.ʝ. ʜʣʷ ʫʥʠʚʝʨʩʘʣʠʡ, ï ʵʪʠ ʚʦʧʨʦʩʳ ʦʧʨʝʜʝʣʠʣʠ ʚʪʦʨʫʶ 

ʦʩʦʙʝʥʥʦʩʪʴ ʩʨʝʜʥʝʚʝʢʦʚʦʡ ʩʭʦʣʘʩʪʠʢʠ. ʆʙʱʠʡ ʩʭʦʣʘʩʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʠʤʝʥʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʦʥʪʦʣʦʛʠʟʤʦʤ, ʪʦ ʝʩʪʴ ʠʤʷ ʚʩʝʛʜʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʘʣʠʯʠʷ ʚ ʥʸʤ ʦʥʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ. ɼʘʞʝ ʝʩʣʠ ʦʥʪʦʣʦʛʠʯʝʩʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʠʤʝʥʠ ʢʘʪʝʛʦʨʠʯʝʩʢʠ ʦʪʨʠʮʘʝʪʩʷ, ʩʘʤʦʝ ʦʪʨʠʮʘʥʠʝ 

ʜʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʝʤʫ ʧʨʝʜʰʝʩʪʚʦʚʘʣʦ ʝʛʦ ʛʠʧʦʪʝʪʠʯʝʩʢʦʝ ʜʦʧʫʱʝʥʠʝ. 

ɺ ʠʪʦʛʝ ʩʭʦʣʘʩʪʠʢʘ ʧʦʩʪʨʦʠʣʘ ʮʝʣʳʡ ʨʷʜ ʚʟʘʠʤʦʦʙʫʩʣʦʚʣʝʥʥʳʭ ʧʦʣʦʞʝʥʠʡ, ʩʤʳʩʣ ʢʦʪʦʨʳʭ  
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ʦʧʨʝʜʝʣʷʝʪ ʣʦʛʠʢʫ ʬʠʣʦʩʦʬʩʢʦʛʦ ʧʦʠʩʢʘ, ʩʦʩʨʝʜʦʪʦʯʝʥʦʛʦ ʚʦʢʨʫʛ ʧʨʦʙʣʝʤʳ ʠʤʝʥʠ. ʇʨʝʞʜʝ ʚʩʝʛʦ, 

ʩʭʦʣʘʩʪʠʢʘ ʜʦʧʫʩʢʘʝʪ, ʯʪʦ ʪʝʢʩʪʦʤ ʷʚʣʷʝʪʩʷ ʚʩʸ ʩʫʱʝʝ, ʯʪʦ ʚʩʷʢʠʡ ʵʣʝʤʝʥʪ ʪʝʢʩʪʘ ʜʦʣʞʝʥ ʪʦʣʢʦʚʘʪʴʩʷ ʢʘʢ 

ʟʥʘʢ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʩʷʢʠʡ ʬʠʟʠʯʝʩʢʠʡ ʦʙʲʝʢʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʶ ʟʥʘʢ. ʆʜʥʘʢʦ ʚ ʟʥʘʢʝ, ʢʘʢ ʫʞʝ ʩʢʘʟʘʥʦ, 

ʚʦʧʣʦʱʝʥʦ ʠʤʷ; ʚ ʠʤʝʥʠ ʞʝ ʚʘʞʥʳ ʝʛʦ ʚʥʝʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʟʥʘʯʝʥʠʝ ʠ ʩʤʳʩʣ, ʠʣʠ ʨʝʬʝʨʝʥʪ, ʦʜʥʘʢʦ ʜʣʷ 

ʧʦʥʠʤʘʥʠʷ ʟʥʘʯʝʥʠʷ ʠ ʩʤʳʩʣʘ ʠʤʝʥʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʠʩʩʣʝʜʦʚʘʪʴ ʷʟʳʢ, ʚ ʢʦʪʦʨʦʤ ʵʪʦ ʠʤʷ-ʟʥʘʢ 

ʩʫʱʝʩʪʚʫʝʪ. ɽʜʠʥʩʪʚʝʥʥʳʡ ʷʟʳʢ, ʦʪʢʨʳʪʳʡ ʯʝʣʦʚʝʯʝʩʢʦʤʫ ʩʦʟʥʘʥʠʶ, ï ʵʪʦ ʝʩʪʝʩʪʚʝʥʥʳʡ ʷʟʳʢ ʦʙʱʝʥʠʷ. 

ɼʣʷ ʬʠʣʦʩʦʬʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʢʩʪʦʚ ʠ ʩʦʩʪʘʚʣʷʶʱʠʭ ʠʭ ʠʤʸʥ-ʟʥʘʢʦʚ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʦʷʥʥʦ ʜʦʧʫʩʢʘʪʴ 

ʘʜʝʢʚʘʪʥʫʶ ʚʟʘʠʤʦʧʝʨʝʚʦʜʠʤʦʩʪʴ ʚʩʝʭ ʷʟʳʢʦʚ; ʠʟ ʪʘʢʦʛʦ ʜʦʧʫʱʝʥʠʷ ʩʣʝʜʫʝʪ, ʯʪʦ ʘʥʘʣʠʟ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʷʟʳʢʘ ʦʙʥʘʨʫʞʠʚʘʝʪ ʩʧʦʩʦʙ ʝʛʦ ʧʝʨʝʚʦʜʘ ʥʘ ʜʨʫʛʠʝ ʷʟʳʢʠ, ʪ.ʝ. ʘʥʘʣʠʟ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ ï ʵʪʦ ʧʫʪʴ ʢ 

ʧʦʜʣʠʥʥʦʤʫ ʧʦʥʠʤʘʥʠʶ ʚʩʷʢʦʛʦ ʪʝʢʩʪʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʘʥʘʣʠʟ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ ʘʜʝʢʚʘʪʝʥ ʘʥʘʣʠʟʫ 

ʙʳʪʠʷ, ʧʨʠ ʵʪʦʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʤʠʨʦʚ ʥʝʪ, ʧʦʩʢʦʣʴʢʫ ʝʜʠʥʩʪʚʝʥʥʦ ʚʦʟʤʦʞʥʳʡ ʤʠʨ 

ʫʞʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʩʝ ʘʣʴʪʝʨʥʘʪʠʚʳ. 
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ɸʥʥʦʪʘʮʠʷ 

ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʤʘʰʠʥʥʦʤʫ ʧʝʨʝʚʦʜʫ. ɿʜʝʩʴ ʧʨʦʠʟʚʝʜʝʥ ʘʥʘʣʠʟ ʪʝʢʩʪʘ, ʧʦʣʫʯʝʥʥʳʡ 

ʨʘʟʣʠʯʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ. ʊʘʢʞʝ ʚʳʷʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ 

ʜʘʥʥʳʭ ʩʠʩʪʝʤ ʠ ʩʜʝʣʘʥʳ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦ ʚʦʟʤʦʞʥʳʭ ʧʫʪʷʭ ʠʭ ʨʘʟʚʠʪʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʇʝʨʝʚʦʜ, ʤʘʰʠʥʥʳʡ ʧʝʨʝʚʦʜ, ʩʠʩʪʝʤʳ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ, 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ. 

 

Abstract 

This article is devoted to machine translation. The text analysis is carried out with the help of different 

machine translation systems. The main advantages and disadvantages of these systems are also identified. 

Assumptions are made about the possible ways of their development. 

Key words 

Translation, machine translation, machine translation systems, advantages and  

disadvantages of machine translation. 

 

ʉʨʝʜʠ ʦʛʨʦʤʥʦʛʦ ʯʠʩʣʘ ʧʨʦʙʣʝʤ, ʠʟʫʯʘʝʤʳʭ ʚ ʷʟʳʢʦʟʥʘʥʠʠ, ʥʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʠʟʫʯʝʥʠʝ 

ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʤʝʞʲʷʟʳʢʦʚʦʡ ʨʝʯʝʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʫʶ ʥʘʟʳʚʘʶʪ ʧʝʨʝʚʦʜʦʤ. 

ʉ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʝʛʦ ʧʦʷʚʣʝʥʠʷ, ʧʝʨʝʚʦʜ ʩʯʠʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʩʣʦʞʥʳʭ ʚʠʜʦʚ ʯʝʣʦʚʝʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʀ, ʭʦʪʷ ʯʘʱʝ ʚʩʝʛʦ ʣʠʥʛʚʠʩʪʳ ʛʦʚʦʨʷʪ ʦ ʧʝʨʝʚʦʜʝ çʩ ʦʜʥʦʛʦ ʷʟʳʢʘ ʥʘ ʜʨʫʛʦʡè, ʥʘ ʩʘʤʦʤ ʜʝʣʝ, 

ʚʩʝ ʧʨʦʠʩʭʦʜʠʪ ʥʝ ʩʦʚʩʝʤ ʪʘʢ. ɺʝʜʴ ʚ ʥʝʤ ʩʪʘʣʢʠʚʘʶʪʩʷ ʢʘʢ ʨʘʟʣʠʯʥʳʝ ʵʧʦʭʠ, ʪʘʢ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʝ 

ʢʫʣʴʪʫʨʳ ʠ ʪʨʘʜʠʮʠʠ [2, c. 22]. 

ʇʝʨʝʚʦʜʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʚʦʜʯʠʢʘʤʠ, ʧʨʦʪʝʢʘʝʪ ʚ ʨʘʟʥʳʭ ʫʩʣʦʚʠʷʭ: 

ʧʝʨʝʚʦʜʠʤʳʝ ʪʝʢʩʪʳ ʨʘʟʣʠʯʘʶʪʩʷ ʢʘʢ ʧʦ ʪʝʤʘʪʠʢʝ, ʪʘʢ ʠ ʧʦ ʷʟʳʢʫ ʠ ʩʧʦʩʦʙʫ ʧʝʨʝʚʦʜʘ. ɸ ʵʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ 

ʩʦʟʜʘʥʠʝ ʨʘʟʥʳʭ ʚʠʜʦʚ ʧʝʨʝʚʦʜʘ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ. ɺ ʥʘʰʝ ʚʨʝʤʷ ʚʥʠʤʘʥʠʝ 

ʫʯʝʥʳʭ ʧʨʠʚʣʝʢʘʝʪ ʤʘʰʠʥʥʳʡ ʧʝʨʝʚʦʜ [4, c. 96].  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʤʘʰʠʥʥʳʡ ʧʝʨʝʚʦʜ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʦʜ ʩʦʙʦʡ ʧʨʦʮʝʩʩ ʧʝʨʝʚʦʜʘ ʢʘʢ ʫʩʪʥʳʭ, ʪʘʢ ʠ 

ʧʠʩʴʤʝʥʥʳʭ ʪʝʢʩʪʦʚ ʩ ʦʜʥʦʛʦ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ ʥʘ ʜʨʫʛʦʡ ʧʨʠ ʧʦʤʦʱʠ ʦʩʦʙʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ. 

ʄʳʩʣʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʕɺʄ ʜʣʷ ʧʝʨʝʚʦʜʘ ʚʦʟʥʠʢʣʘ ʝʱʝ ʚ 1946 ʛʦʜʫ. ɸ ʧʝʨʚʘʷ ʧʫʙʣʠʯʥʘʷ ʜʝʤʦʥʩʪʨʘʮʠʷ 

ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ ʩʦʩʪʦʷʣʘʩʴ ʚ 1954 ʛʦʜʫ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʪʘ ʩʠʩʪʝʤʘ ʙʳʣʘ ʜʦʚʦʣʴʥʦ ʧʨʠʤʠʪʠʚʥʘ, 

ʵʢʩʧʝʨʠʤʝʥʪ ʟʘʠʥʪʝʨʝʩʦʚʘʣ ʤʥʦʛʠʝ ʩʪʨʘʥʳ. 

ʉʦʛʣʘʩʥʦ ʥʳʥʝʰʥʝʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩʠʩʪʝʤ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ, ʚʳʜʝʣʷʶʪ: 

¶ ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʧʝʨʝʚʦʜ; 

¶ ʤʘʰʠʥʥʳʡ ʧʝʨʝʚʦʜ, ʢʦʪʦʨʳʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʫʯʘʩʪʠʠ ʯʝʣʦʚʝʢʘ; 

¶ ʧʝʨʝʚʦʜ, ʢʦʪʦʨʳʡ ʚʳʧʦʣʥʷʝʪʩʷ ʯʝʣʦʚʝʢʦʤ ʧʨʠ ʧʦʤʦʱʠ ʢʦʤʧʴʶʪʝʨʘ [3, c.19]. 
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ɼʣʷ ʣʫʯʰʝʛʦ ʧʦʥʠʤʘʥʠʷ ʧʨʠʥʮʠʧʘ ʨʘʙʦʪʳ ʩʠʩʪʝʤ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ, ʪʦʛʦ, ʢʘʢ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʘʥʘʣʠʟ ʛʨʘʤʤʘʪʠʯʝʩʢʠʭ ʠ ʣʝʢʩʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʷʟʳʢʘ, ʨʘʟʣʠʯʥʳʭ ʩʪʨʫʢʪʫʨ ʥʘ ʚʳʭʦʜʥʦʤ ʷʟʳʢʝ, ʤʳ 

ʨʝʰʠʣʠ ʧʝʨʝʚʝʩʪʠ ʦʪʨʳʚʦʢ ʠʟ ʧʨʦʠʟʚʝʜʝʥʠʷ ʈʦʘʣʴʜʘ ɼʘʣʷ çʏʘʨʣʠ ʠ ʐʦʢʦʣʘʜʥʘʷ ʌʘʙʨʠʢʘè, ʠʩʧʦʣʴʟʫʷ ʧʨʠ 

ʵʪʦʤ ʩʠʩʪʝʤʳ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ Google ʠ PROMT. 

ʊʘʢ, ʧʝʨʝʚʦʜ, ʩʜʝʣʘʥʥʳʡ PROMT, ʙʳʣ ʧʦʩʣʦʚʝʥ. ʇʨʦʛʨʘʤʤʘ ʥʝ ʩʤʦʛʣʘ ʧʦʤʝʥʷʪʴ ʧʦʨʷʜʦʢ ʩʣʦʚ ʚ 

ʧʨʝʜʣʦʞʝʥʠʷʭ, ʠ ʵʪʦ ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʧʨʝʜʣʦʞʝʥʠʷ ʩʪʘʣʠ ʥʘʠʤʝʥʝʝ ʧʨʠʷʪʥʳʤʠ ʜʣʷ ʯʪʝʥʠʷ. 

ʅʘʧʨʠʤʝʨ, ʬʨʘʟʫ çhow a certain special thing was madeè, ʢʦʪʦʨʘʷ ʙʳʣʘ ʧʝʨʝʚʝʜʝʥʘ çʢʘʢ ʠʤʝʥʥʦ ʙʳʣʘ ʩʜʝʣʘʥʘ 

ʥʝʢʘʷ ʦʩʦʙʘʷ ʚʝʱʴè, ʤʳ ʙʳ ʧʝʨʝʚʝʣʠ çʢʘʢ ʠʟʛʦʪʘʚʣʠʚʘʣʠ ʦʧʨʝʜʝʣʝʥʥʫʶ ʩʣʘʜʦʩʪʴè, ʪʦ ʝʩʪʴ ʟʘʤʝʥʠʣʠ ʙʳ 

ʧʘʩʩʠʚʥʳʡ ʟʘʣʦʛ ʘʢʪʠʚʥʳʤ ʠ ʧʦʤʝʥʷʣʠ ʣʠ ʙʳ çspecial thingè ʥʘ ʩʣʘʜʦʩʪʴ, ʪʘʢ ʢʘʢ ʨʝʯʴ ʚ ʢʥʠʛʝ ʠʜʝʪ ʦ 

ʰʦʢʦʣʘʜʥʦʡ ʬʘʙʨʠʢʝ. 

ʊʘʢʞʝ ʥʘʰʝ ʚʥʠʤʘʥʠʝ ʧʨʠʚʣʝʢ ʧʝʨʝʚʦʜ ʬʨʘʟʳ çYou seeè - çʊʳ ʚʠʜʠʰʴè. ʄʳ ʩʦʛʣʘʩʥʳ, ʯʪʦ ʛʣʘʚʥʦʝ 

ʟʥʘʯʝʥʠʝ ʛʣʘʛʦʣʘ çseeè - ʚʠʜʝʪʴ, ʦʜʥʘʢʦ ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʫʤʝʩʪʥʳʤ ʷʚʣʷʝʪʩʷ ʧʝʨʝʚʦʜ çʇʦʥʠʤʘʝʰʴ, ʚʠʜʠʰʴ 

ʣʠè. ʉʶʜʘ ʞʝ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʣʫʯʘʡ ʩ çhad to askè, ʢʦʪʦʨʳʡ ʧʝʨʝʚʝʣʩʷ ʢʘʢ çʜʦʣʞʝʥ ʙʳʣ ʧʦʧʨʦʩʠʪʴè, ʥʦ 

ʟʜʝʩʴ ʩʣʝʜʦʚʘʣʦ ʙʳ ʠʩʧʦʣʴʟʦʚʘʪʴ çʧʨʠʰʣʦʩʴ ʧʦʧʨʦʩʠʪʴè, çʙʳʣ ʚʳʥʫʞʜʝʥ ʧʦʧʨʦʩʠʪʴè.  

ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʧʝʨʝʚʦʜʝ ʘʪʨʠʙʫʪʠʚʥʦʛʦ ʩʣʦʚʦʩʦʯʝʪʘʥʠʷ çchocolate makersè ʥʫʞʥʦ ʙʳʣʦ ʧʝʨʝʚʦʜʠʪʴ 

ʥʝ ʧʨʠʣʘʛʘʪʝʣʴʥʳʤ ʠ ʩʫʱʝʩʪʚʠʪʝʣʴʥʳʤ (ʰʦʢʦʣʘʜʥʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ), ʘ ʩʫʱʝʩʪʚʠʪʝʣʴʥʳʤ ʠ 

ʩʫʱʝʩʪʚʠʪʝʣʴʥʳʤ (ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʰʦʢʦʣʘʜʘ, ʬʘʙʨʠʢʠ, ʧʨʦʠʟʚʦʜʷʱʠʝ ʰʦʢʦʣʘʜ). 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʦʪʨʳʚʦʢ, ʧʝʨʝʚʝʜʝʥʥʳʡ Google, ʤʦʞʥʦ ʧʦʥʷʪʴ, ʯʪʦ ʥʝ ʧʨʘʚʠʣʴʥʦ ʙʳʣʘ ʧʝʨʝʚʝʜʝʥʘ 

ʯʘʩʪʴ çthere used to be thousands of people working in Mr Willy  Wonka's factoryè. ʕʪʦ ʧʨʦʠʟʦʰʣʦ ʠʟ-ʟʘ ʩʣʦʚʘ 

there, ʢʦʪʦʨʦʝ ʥʝ ʥʫʞʥʦ ʙʳʣʦ ʧʝʨʝʚʦʜʠʪʴ, ʪʘʢ ʢʘʢ ʫʞʝ ʙʳʣʦ ʦʙʦʟʥʘʯʝʥʦ ʤʝʩʪʦ - ʬʘʙʨʠʢʘ ʤʠʩʪʝʨʘ ɺʠʣʣʠ 

ʌʦʥʢʠ. ɺ ʠʪʦʛʝ ʫ ʥʘʩ ʜʦʣʞʥʦ ʙʳʣʦ ʧʦʣʫʯʠʪʴʩʷ çʥʘ ʬʘʙʨʠʢʝ ʨʘʙʦʪʘʣʠ ʪʳʩʷʯʠ ʨʘʙʦʯʠʭè. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʝʨʝʚʦʜʘ PROMT, ʚ Google ʧʨʘʚʠʣʴʥʦ ʙʳʣʠ ʧʝʨʝʚʝʜʝʥʳ ʬʨʘʟʳ 

çYou seeè, çhad to askè ʠ çchocolate makersè. 

ʊʨʫʜʥʦʩʪʴ ʧʨʝʜʩʪʘʚʠʣʠ ʩʦʙʦʡ ʛʣʘʛʦʣʳ ʩ ʠʥʬʠʥʠʪʠʚʘʤʠ, ʧʝʨʝʚʝʜʝʥʥʳʝ ʙʫʢʚʘʣʴʥʦ begun to grow 

jealous çʥʘʯʘʣʠ ʨʘʩʪʠ ʨʝʚʥʦʚʘʪʴè, took jobs çʚʟʷʣʠ ʨʘʙʦʪʫè, ʚʤʝʩʪʦ çʥʘʯʘʣʠ ʟʘʚʠʜʦʚʘʪʴè ʠ çʫʩʪʨʦʠʣʠʩʴ (ʥʘ 

ʨʘʙʦʪʫ)è. 

ʀʪʘʢ, ʚ ʭʦʜʝ ʨʘʙʦʪʳ ʤʳ ʧʦʥʷʣʠ, ʯʪʦ ʧʝʨʝʚʦʜ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʡ ʧʨʠ ʧʦʤʦʱʠ ʜʘʥʥʳʭ ʩʠʩʪʝʤ, ʚʧʦʣʥʝ 

ʧʦʥʷʪʝʥ. ʅʦ, ʢʘʞʜʘʷ ʠʟ ʥʠʭ ʠʤʝʝʪ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʚʩʝʭ ʩʠʩʪʝʤ ʪʘʢʦʛʦ 

ʧʝʨʝʚʦʜʘ. 

ʊʘʢ, ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ ʷʚʣʷʶʪʩʷ: 

1) ʩʢʦʨʦʩʪʴ: ʟʘ ʢʦʨʦʪʢʠʡ ʩʨʦʢ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʧʝʨʝʚʦʜ ʙʦʣʴʰʦʛʦ ʪʝʢʩʪʘ;  

2) ʜʦʩʪʫʧ ʢ ʫʩʣʫʛʝ: ʧʨʦʛʨʘʤʤʘ-ʧʝʨʝʚʦʜʯʠʢ ʚʩʝʛʜʘ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʨʫʢʦʡ;  

3) ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ: ʚʚʝʜʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʥʝ ʨʘʩʧʨʦʩʪʨʘʥʠʪʩʷ.  

ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʞʝ ʪʘʢʦʛʦ ʚʠʜʘ ʧʝʨʝʚʦʜʘ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʪʦ, ʯʪʦ:  

1) ʚ ʥʝʤ ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ ʧʨʘʚʠʣʘ ʛʨʘʤʤʘʪʠʢʠ, ʷʟʳʢʦʚʳʝ ʧʨʠʝʤʳ; 

2) ʫʚʝʣʠʯʝʥʦ ʢʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ ʠ ʚʘʨʠʘʥʪʳ ʧʝʨʝʚʦʜʘ ʙʳʚʘʶʪ ʥʝʧʨʘʚʠʣʴʥʳʤʠ; 

3) ʚʳʙʨʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ʩʣʦʚʘ ʤʦʞʝʪ ʥʝ ʧʦʜʭʦʜʠʪʴ ʧʦ ʢʦʥʪʝʢʩʪʫ;  

4) ʝʩʣʠ ʚ ʩʣʦʚʘʨʥʦʡ ʙʘʟʝ ʦʪʩʫʪʩʪʚʫʝʪ ʢʘʢʦʝ-ʪʦ ʩʣʦʚʦ, ʦʥʦ ʥʝ ʧʝʨʝʚʦʜʠʪʩʷ [1, c.27].  

ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʤʘʰʠʥʥʳʡ ʧʝʨʝʚʦʜ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʫʶ ʟʘʜʘʯʫ, ʢʦʪʦʨʫʶ 

ʝʱʝ ʧʨʝʜʩʪʦʠʪ ʨʝʰʠʪʴ. ɽʩʣʠ ʯʝʣʦʚʝʢ-ʧʝʨʝʚʦʜʯʠʢ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʡ ʧʝʨʝʚʦʜ, ʠʩʭʦʜʠʪ ʠʟ ʪʦʛʦ, ʢʘʢʫʶ ʤʳʩʣʴ 

ʥʫʞʥʦ ʜʦʥʝʩʪʠ ʜʦ ʯʠʪʘʪʝʣʷ, ʪʦ ʥʘʫʯʠʪʴ ʵʪʦʤʫ ʧʨʦʛʨʘʤʤʫ ʚʝʩʴʤʘ ʧʨʦʙʣʝʤʘʪʠʯʥʦ. ʆʜʥʘʢʦ ʧʨʦʛʨʝʩʩ ʥʝ ʩʪʦʠʪ 

ʥʘ ʤʝʩʪʝ, ʩʦʟʜʘʶʪʩʷ ʚʩʝ ʥʦʚʳʝ ʧʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʳʝ ʫʧʨʦʱʘʶʪ ʧʨʦʮʝʩʩ ʧʝʨʝʚʦʜʘ, ʠ ʥʫʞʥʦ ʟʥʘʪʴ ʠʭ 

ʥʝʜʦʩʪʘʪʢʠ ʠ ʧʨʝʠʤʫʱʝʩʪʚʘ. 
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ʖ.ʉ.ɼʘʥʠʣʠʥʘ  

ʢʘʥʜ.ʬʠʣʦʣ.ʥʘʫʢ, ʜʦʮʝʥʪ  

ʉʠʙʠʨʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ  

ʘʚʪʦʤʦʙʠʣʴʥʦ-ʜʦʨʦʞʥʦʡ ʘʢʘʜʝʤʠʠ, 

 ʛ.ʆʤʩʢ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ɹɸɿʆɺʓʁ ʂʆʅʎɽʇʊ ʅɽʄɽʎʂʆʁ ʊɽʈʄʀʅʆʃʆɻʀʀ  

ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʆɻʆ ʄɸʐʀʅʆʉʊʈʆɽʅʀʗ 

 

ɸʥʥʦʪʘʮʠʷ 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʬʨʝʡʤʦʚʦʛʦ ʢʦʥʮʝʧʪʘ ʥʝʤʝʮʢʦʡ ʪʝʨʤʠʥʦʣʦʛʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ. ɺ ʩʪʘʪʴʝ ʦʩʚʝʱʝʥʘ ʩʪʨʫʢʪʫʨʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʢʦʨʧʫʩʘ ʪʝʨʤʠʥʦʚ ʚ ʠʟʫʯʘʝʤʦʡ 

ʪʝʨʤʠʥʦʣʦʛʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʌʨʝʡʤ, ʧʦʜʬʨʝʡʤ, ʩʣʦʪ, ʥʝʤʝʮʢʘʷ ʪʝʨʤʠʥʦʣʦʛʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʨʘʟʣʠʯʥʳʭ ʪʝʨʤʠʥʦʩʠʩʪʝʤ ʧʨʦʷʚʣʷʶʪ ʨʘʩʪʫʱʠʡ ʠʥʪʝʨʝʩ ʢ 

ʢʦʛʥʠʪʠʚʥʦʤʫ ʧʦʜʭʦʜʫ ʚ ʨʘʩʩʤʦʪʨʝʥʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʘʨʪʠʥʳ ʤʠʨʘ. ʉʦʛʣʘʩʥʦ ʢʦʛʥʠʪʠʚʥʦʤʫ ʧʦʜʭʦʜʫ 

ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʷʟʳʢʘ ʷʚʣʷʝʪʩʷ ʢʦʛʥʠʪʠʚʥʳʡ ʧʨʦʮʝʩʩ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʡ ʚ 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʦʙʝʩʧʝʯʠʚʘʝʤʳʡ ʦʩʦʙʳʤʠ ʢʦʛʥʠʪʠʚʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʠ ʤʝʭʘʥʠʟʤʘʤʠ ʚ 

ʯʝʣʦʚʝʯʝʩʢʦʤ ʤʦʟʛʫ [3, ʩ. 406]. 

ʇʨʦʜʫʢʪʠʚʥʘʷ ʢʦʛʥʠʪʠʚʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʜʘʝʪ ʪʨʘʢʪʦʚʢʫ ʙʦʣʴʰʦʤʫ ʢʦʣʠʯʝʩʪʚʫ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ 

ʧʨʦʙʣʝʤ ʚ ʩʚʝʪʝ ʧʨʠʥʮʠʧʘ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʠʥʪʝʛʨʘʮʠʠ. ʆʩʥʦʚʥʦʡ ʩʪʨʫʢʪʫʨʦʡ 

ʢʦʛʥʠʪʠʚʠʩʪʠʢʠ ʷʚʣʷʝʪʩʷ ʬʨʝʡʤ. ʌʨʝʡʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʣʝʢʩʠʯʝʩʢʠʝ ʝʜʠʥʠʮʳ ʠ, ʩ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʦʥʠ ʩʘʤʠ ʷʚʣʷʶʪʩʷ ʩʨʝʜʩʪʚʦʤ ʪʘʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʟʥʘʥʠʷ, ʠʥʩʪʨʫʤʝʥʪʦʤ, ʧʦʟʚʦʣʷʶʱʠʤ 

ʠʟʚʣʝʢʘʪʴ ʠʟ ʧʘʤʷʪʠ ʥʝʦʙʭʦʜʠʤʫʶ ʵʢʩʪʨʘʣʠʥʛʚʠʩʪʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʚʘʞʥʫʶ ʜʣʷ ʧʦʥʠʤʘʥʠʷ 

ʷʟʳʢʦʚʦʛʦ ʩʦʦʙʱʝʥʠʷ [2, ʩ. 12].  

 ʌʨʝʡʤ ʩʯʠʪʘʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʤʝʥʪʘʣʴʥʳʤ ʦʙʨʘʟʦʚʘʥʠʝʤ, ʩʦʯʝʪʘʶʱʠʤ ʨʘʟʥʦʧʣʘʥʦʚʳʝ 

ʯʝʣʦʚʝʯʝʩʢʠʝ ʟʥʘʥʠʷ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʩʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʩʪʴʶ ʠ ʵʥʮʠʢʣʦʧʝʜʠʯʥʦʩʪʴʶ. 

ʌʨʝʡʤʳ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʫʶ, ʪʠʧʠʯʝʩʢʫʶ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦ ʚʦʟʤʦʞʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, 

ʢʦʪʦʨʘʷ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʘ ʜʘʥʥʳʤʠ ʝʜʠʥʠʮʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ [4, ʩ.3]. 

ʌʨʝʡʤ ʪʝʨʤʠʥʦʣʦʛʠʠ ʩʪʨʫʢʪʫʨʠʨʫʝʪ ʝʝ ʩʠʩʪʝʤʫ ʠ ʬʠʢʩʠʨʫʝʪ ʝʝ ʚ ʩʫʙʬʨʝʡʤʘʭ ʠ ʩʣʦʪʘʭ, ʢʘʞʜʳʡ ʠʟ 

ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʚʩʝ ʙʦʣʝʝ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʙʘʟʦʚʦʛʦ ʢʦʥʮʝʧʪʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʬʨʘʛʤʝʥʪʘ ʦʙʱʝʡ ʣʦʛʠʢʦ-ʧʦʥʷʪʠʡʥʦʡ ʩʠʩʪʝʤʳ. 

 ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʢʦʨʧʫʩʘ ʥʝʤʝʮʢʠʭ ʪʝʨʤʠʥʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ (ʚʩʝʛʦ 

3541 ʪʝʨʤʠʥ) ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʤʝʥʪʘʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʩʪʨʫʢʪʫʨʫ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ 

ʬʨʝʡʤʘ çʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʤʘʰʠʥʦʩʪʨʦʝʥʠʝè. ʇʦʜ ʤʝʥʪʘʣʴʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ ʧʦʥʠʤʘʝʪʩʷ 

ʩʬʦʨʤʠʨʦʚʘʥʥʦʝ ʚ ʩʦʟʥʘʥʠʠ ʯʝʣʦʚʝʢʘ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʬʨʘʛʤʝʥʪʝ ʨʝʘʣʴʥʦʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. 

ʉʦʜʝʨʞʘʪʝʣʴʥʳʤ ʠʥʚʘʨʠʘʥʪʦʤ ʬʨʝʡʤʘ ʚʳʩʪʫʧʘʝʪ ʦʙʲʝʤʥʳʡ ʠ ʤʥʦʛʦʤʝʨʥʳʡ ʬʨʘʛʤʝʥʪ ʦʙʲʝʢʪʠʚʥʦʡ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʩʪʝʨʝʦʪʠʧʥʳʝ ʟʥʘʥʠʷ ʠʟ ʩʣʝʜʫʶʱʠʭ ʦʙʣʘʩʪʝʡ 
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çʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʤʘʰʠʥʳè, çʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳè, çʄʝʭʘʥʠʟʤʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʤʘʰʠʥè [1, c. 98]. ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʫʟʣʳ (ʩʣʦʪʳ) ʬʨʝʡʤʘ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʜʨʫʛʠʝ ʬʨʝʡʤʳ, ʧʦʜʬʨʝʡʤʳ ʠ 

ʩʣʦʪʳ ʙʦʣʝʝ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ, ʩʘʤ ʞʝ ʬʨʝʡʤ çʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʤʘʰʠʥʦʩʪʨʦʝʥʠʝè ʤʦʞʝʪ ʚʭʦʜʠʪʴ ʚʦ 

ʬʨʝʡʤ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʧʦʨʷʜʢʘ. ɺʘʞʥʝʡʰʝʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʬʨʝʡʤʦʚʦʡ ʧʦʜʘʯʠ ʷʚʣʷʝʪʩʷ ʚʟʘʠʤʦʩʚʷʟʴ ʝʛʦ 

ʩʦʩʪʘʚʣʷʶʱʠʭ, ʧʨʠʯʝʤ çʚʝʨʪʠʢʘʣʴʥʘʷè ʠ çʛʦʨʠʟʦʥʪʘʣʴʥʘʷè ʩʪʨʫʢʪʫʨʳ ʜʦʧʦʣʥʷʶʪ ʜʨʫʛ ʜʨʫʛʘ. ʌʨʝʡʤʳ ʠ 

ʩʣʦʪʳ ʩʣʫʞʘʪ ʨʝʘʣʠʟʘʮʠʠ ʨʦʜʦ-ʚʠʜʦʚʳʭ ʩʚʷʟʝʡ ʜʝʥʦʪʘʪʦʚ. ʈʦʜʦʚʳʝ ʠ ʚʠʜʦʚʳʝ ʧʦʥʷʪʠʷ ʧʦʜʯʠʥʝʥʳ 

ʠʥʢʣʶʟʠʚʥʳʤ ʦʪʥʦʰʝʥʠʷʤ, ʠʥʪʝʛʨʠʨʫʶʱʠʤ ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʬʨʝʡʤʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʨʝʡʤʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʤʠʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʩʪʘʚʠʪʴ 

ʢʦʛʥʠʪʠʚʥʫʶ ʤʦʜʝʣʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʘʨʪʠʥʳ ʤʠʨʘ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʵʪʘʧʳ ʝʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʟʚʠʪʠʝʤ ʥʘʫʯʥʦʛʦ ʧʦʟʥʘʥʠʷ. 
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ʋɼʂ34 

ɸ.ɹ.ɸʙʘʟʦʚ  

ʢʘʥʜʠʜʘʪ ʶʨʠʜʠʯʝʩʢʠʭ ʥʘʫʢ 

ɼʦʮʝʥʪ ʢʘʬʝʜʨʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʆɺɼ ʚ ʦʩʦʙʳʭ ʫʩʣʦʚʠʷʭ  

ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʄɺɼ ʈʦʩʩʠʠ (ʬʠʣʠʘʣ)  

ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʄɺɼ ʈʦʩʩʠʠ  

 

ʉʊɸʅʆɺʃɽʅʀʗ ɻʈɸɾɼɸʅʉʂʆɻʆ ʆɹʑɽʉʊɺɸ ɺ ʇʈɸɺʆʇʈʀʄɽʅʀʊɽʃʔʅʆʄ  

ʇʈʆʎɽʉʉɽ ɺ ʉʆɺʈɽʄɽʅʅʆʁ ʈʆʉʉʀʀ  

 

ɺʘʞʥʝʡʰʝʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʧʨʘʚʘ ʚ ʛʨʘʞʜʘʥʩʢʦʤ ʦʙʱʝʩʪʚʝ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʦ ʥʘʧʨʘʚʣʝʥʦ ʥʘ 

ʠʥʪʝʛʨʘʮʠʶ ʦʙʱʝʩʪʚʘ, ʦʙʝʩʧʝʯʝʥʠʝ ʝʛʦ ʝʜʠʥʩʪʚʘ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʩʦʛʣʘʩʠʷ ʚ ʥʝʤ çʯʝʨʝʟ ʨʘʟʨʝʰʝʥʠʝ 

ʩʦʮʠʘʣʴʥʳʭ ʢʦʥʬʣʠʢʪʦʚ ʚ ʨʘʤʢʘʭ ʚʩʝʦʙʱʝʡ ʧʨʘʚʦʚʦʡ ʬʦʨʤʳè. ʇʨʠʯʝʤ ʨʝʯʴ ʠʜʝʪ ʦ ʝʜʠʥʩʪʚʝ ʥʘ ʦʩʥʦʚʝ 

ʧʨʘʚʘ, ʪ.ʝ. ʦ ʝʜʠʥʩʪʚʝ ʨʘʟʣʠʯʠʡ, ʘ ʥʝ ʦʙ ʠʭ ʥʠʚʝʣʠʨʦʚʢʝ. 

ʇʨʘʚʦ ʚ ʛʨʘʞʜʘʥʩʢʦʤ ʦʙʱʝʩʪʚʝ, ʠ ʚ ʵʪʦʤ ʩʦʩʪʦʠʪ ʦʜʥʘ ʠʟ ʝʛʦ ʮʝʥʥʦʩʪʝʡ, ʦʧʨʝʜʝʣʷʷ ʧʨʘʚʦʚʳʝ ʨʘʤʢʠ ʠ 

ʬʦʨʤʘʣʴʥʫʶ ʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʧʨʘʚʦʚʳʭ ʧʨʝʜʧʠʩʘʥʠʡ, ʪʝʤ ʩʘʤʳʤ ʦʙʝʩʧʝʯʠʚʘʝʪ ʝʜʠʥʩʪʚʦ ʚʩʝʡ ʩʠʩʪʝʤʳ 

ʩʦʮʠʘʣʴʥʦʡ ʨʝʛʫʣʷʮʠʠ, ʠʙʦ ʦʩʥʦʚʘʥʦ ʥʘ ʦʙʱʝʤ ʠʥʪʝʨʝʩʝ ʠ ʦʙʱʝʡ ʚʦʣʝ. ʅʝʩʣʫʯʘʡʥʦ, ʧʦ ʤʥʝʥʠʶ ʈ. ʀʝʨʠʥʛʘ, 

ʮʝʣʴʶ ʧʨʘʚʘ ʷʚʣʷʝʪʩʷ çʫʨʘʚʥʦʚʝʰʠʚʘʥʠʝ ʠʥʪʝʨʝʩʦʚ ʚ ʦʙʱʝʩʪʚʝ ʠ ʥʘʭʦʞʜʝʥʠʝ ʙʘʣʘʥʩʘ ʤʝʞʜʫ ʥʠʤʠè. 

ʇʦʵʪʦʤʫ ʧʨʘʚʦ çʦʨʠʝʥʪʠʨʦʚʘʥʦ ʢʘʢ ʥʘ ʮʠʚʠʣʠʟʦʚʘʥʥʳʡ ʧʨʘʚʦʧʦʨʷʜʦʢ, ʪʘʢ ʠ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʦʝ 

ʧʨʦʮʚʝʪʘʥʠʝ, ʥʘ ʨʘʟʚʠʪʠʝ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ, ʥʘ ʠʜʝʘʣʳ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ, ʩʦʮʠʘʣʴʥʦʡ ʛʘʨʤʦʥʠʠ ʠ 

ʚʩʝʦʙʱʝʛʦ ʙʣʘʛʘè. 

ʀʥʳʤʠ ʩʣʦʚʘʤʠ ʧʨʘʚʦ ʥʝ ʪʦʣʴʢʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʤʦʜʝʣʴ çʩʝʛʦʜʥʷʰʥʝʛʦè ʧʦʚʝʜʝʥʠʷ ʯʝʣʦʚʝʢʘ, ʥʦ ʠ 

ʧʨʝʜʧʦʣʘʛʘʝʪ, ʧʦ ʢʘʢʦʤʫ ʧʫʪʠ ʥʘʧʨʘʚʠʪ ʣʠʯʥʦʩʪʴ ʩʚʦʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʧʝʨʩʧʝʢʪʠʚʝ. 

ʎʝʥʥʦʩʪʴ ʧʨʘʚʘ ʚ ʛʨʘʞʜʘʥʩʢʦʤ ʦʙʱʝʩʪʚʝ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥʦ ʟʘʢʨʝʧʣʷʝʪ ʠ ʧʨʠʜʘʝʪ ʧʨʘʚʦʚʫʶ 

ʬʦʨʤʫ, ʘ ʟʥʘʯʠʪ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʟʘʱʠʪʳ ʤʥʦʛʠʤ ʥʨʘʚʩʪʚʝʥʥʳʤ ʧʦʩʪʫʧʢʘʤ. ʅʝ ʤʝʥʝʝ 

ʚʘʞʥʦ, ʯʪʦ ʧʨʘʚʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʘʢʪʠʚʥʳʝ ʬʦʨʤʳ ʧʦʚʝʜʝʥʠʷ ʣʠʯʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʯʝʪʢʦ ʦʯʝʨʯʠʚʘʝʪ ʛʨʘʥʠʮʳ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʚ ʯʘʩʪʥʫʶ ʞʠʟʥʴ ʠ ʜʝʷʪʝʣʴʥʦʩʪʴ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʠ ʝʛʦ 

ʠʥʩʪʠʪʫʪʦʚ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʦʜʥʦʟʥʘʯʥʳʝ ʦʩʥʦʚʘʥʠʷ ʠ ʪʚʝʨʜʳʡ ʧʦʨʷʜʦʢ ʥʝʛʘʪʠʚʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʚ ʩʣʫʯʘʝ ʥʘʨʫʰʝʥʠʷ ʥʦʨʤ ʧʨʘʚʘ ʠ ʧʨʠʯʠʥʝʥʠʷ ʢʘʢʦʛʦ-ʣʠʙʦ ʚʨʝʜʘ ʢʘʢ ʜʨʫʛʠʤ ʠʥʜʠʚʠʜʘʤ, ʪʘʢ 

ʠ ʛʦʩʫʜʘʨʩʪʚʫ, ʠ ʦʙʱʝʩʪʚʫ (ʪ.ʝ. ʚ ʩʣʫʯʘʝ ʧʨʠʤʝʥʝʥʠʷ ʶʨʠʜʠʯʝʩʢʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ). 

ʆʩʦʙʝʥʥʦʩʪʴ ʧʨʘʚʘ ʩʦʩʪʦʠʪ ʪʘʢʞʝ ʚ ʪʦʤ, ʯʪʦ ʠʤʝʥʥʦ ʧʨʘʚʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ çʟʘʢʦʥʥʳʝ ʦʩʥʦʚʘʥʠʷè 

ʜʣʷ ʦʛʨʘʥʠʯʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ, ʧʦʣʠʪʠʯʝʩʢʦʡ, ʥʨʘʚʩʪʚʝʥʥʦʡ, ʶʨʠʜʠʯʝʩʢʦʡ ʠ ʪ.ʜ. ʩʚʦʙʦʜʳ ʯʝʣʦʚʝʢʘ, 

ʦʙʝʩʧʝʯʠʚʘʷ ʩʦʯʝʪʘʥʠʝ ʩʚʦʙʦʜʳ ʠ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ. 

ɺ ʂʦʥʩʪʠʪʫʮʠʠ ʈʌ ʥʝʪ ʩʧʝʮʠʘʣʴʥʦʛʦ ʫʧʦʤʠʥʘʥʠʷ ʦ ʛʨʘʞʜʘʥʩʢʦʤ ʦʙʱʝʩʪʚʝ. ʅʦ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ 

ʩʪʘʪʴʠ ʛʣ. 1 ʠ 2 ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʤʝʨʝ ʟʘʢʨʝʧʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʧʦʩʪʫʣʘʪʦʚ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʩʫʱʥʦʩʪʴ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ. 

ɼʝʡʩʪʚʫʶʱʝʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ, ʚʢʣʶʯʘʷ ʢʦʥʩʪʠʪʫʮʠʦʥʥʦʝ, ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʪʦ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ 

ʧʘʪʝʨʥʘʣʠʩʪʩʢʦʝ ʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʛʨʘʞʜʘʥʠʥʦʤ ʠ ʛʦʩʫʜʘʨʩʪʚʦʤ, ʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʟʚʠʪʠʝ ʨʘʟʥʳʭ ʬʦʨʤ 

ʩʦʮʠʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʛʨʘʞʜʘʥ. ʇʨʠʯʝʤ ʧʨʘʚʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʮʠʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʛʨʘʞʜʘʥ, ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʧʫʪʝʤ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʰʠʨʦʢʠʭ ʧʨʘʚ ʠ ʩʚʦʙʦʜ, ʘ ʩ ʜʨʫʛʦʡ - ʧʫʪʝʤ ʫʩʪʘʥʦʚʣʝʥʠʷ ʤʝʭʘʥʠʟʤʘ 

ʟʘʰʠʪʳ (ʚ ʯʘʩʪʥʦʩʪʠ, ʩʫʜʝʙʥʦʡ) ʠʥʪʝʨʝʩʦʚ ʯʝʣʦʚʝʢʘ. 

ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʧʨʘʚʦ ʚʳʩʪʫʧʘʝʪ ʚʘʞʥʝʡʰʠʤ ʩʪʘʙʠʣʠʟʫʶʱʠʤ ʬʘʢʪʦʨʦʤ 

ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʚ ʩʠʣʫ ʪʦʛʦ, ʯʪʦ ʧʨʘʚʦʚʳʝ ʧʨʝʜʧʠʩʘʥʠʷ, ʢʘʢ ʠʩʭʦʜʷʱʠʝ ʦʪ ʛʦʩʫʜʘʨʩʪʚʘ (ʟʘʢʦʥʳ ʠ 

ʠʥʳʝ ʥʦʨʤʘʪʠʚʥʳʝ ʧʨʘʚʦʚʳʝ ʘʢʪʳ), ʪʘʢ ʠ ʧʨʠʥʷʪʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘʩʝʣʝʥʠʝʤ (ʥʘʧʨʠʤʝʨ, ʨʝʬʝʨʝʥʜʫ-

ʤʦʤ) ʥʦʩʷʪ ʜʣʷʱʠʡʩʷ ʭʘʨʘʢʪʝʨ ʠ ʨʘʩʩʯʠʪʘʥʳ ʥʘ ʜʣʠʪʝʣʴʥʦʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʟʘʢʦʥʘ, 
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ʩʳʛʨʘʚʰʝʛʦ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʩʪʘʥʦʚʣʝʥʠʠ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ, ʤʦʞʥʦ ʥʘʟʚʘʪʴ ɻʨʘʞʜʘʥʩʢʠʡ ʢʦʜʝʢʩ 

ʌʨʘʥʮʠʠ (ʂʦʜʝʢʩ ʅʘʧʦʣʝʦʥʘ). 

ɹʦʣʝʝ ʪʦʛʦ, ʠʤʝʥʥʦ ʧʨʘʚʦ ʩʚʷʟʳʚʘʝʪ ʛʦʩʫʜʘʨʩʪʚʦ ʠ ʛʨʘʞʜʘʥʩʢʦʝ ʦʙʱʝʩʪʚʦ, ʧʝʨʝʚʦʜʷ ʧʦʣʠʪʠʯʝʩʢʠʝ 

ʨʝʰʝʥʠʷ ʚ ʩʪʨʦʛʦ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʘʚʠʣʘ ʧʦʚʝʜʝʥʠʷ, ʘʜʨʝʩʦʚʘʥʥʳʝ ʚʩʝʤ ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ ʣʶʜʷʤ. 

ʇʦ ʩʚʦʝʡ ʧʨʠʨʦʜʝ ʧʨʘʚʦ ʷʚʣʷʝʪʩʷ ʚʦʣʝʚʳʤ ʷʚʣʝʥʠʝʤ. ɺ ʩʠʣʫ ʪʦʛʦ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʩʚʦʝʡ ʞʠʟʥʠ 

ʣʠʯʥʦʩʪʴ ʧʦʩʪʦʷʥʥʦ ʠ ʮʝʣʝʫʩʪʨʝʤʣʝʥʥʦ ʩʦʚʝʨʰʘʝʪ ʢʦʥʢʨʝʪʥʳʝ ʜʝʡʩʪʚʠʷ, ʪʦ ʚʦʣʝʚʦʡ ʭʘʨʘʢʪʝʨ ʧʨʘʚʘ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʷʚʠʪʴ ʩʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʤʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ ʧʨʘʚʘ, ʪ.ʝ. ʦʧʨʝʜʝʣʠʪʴ ʚ ʢʦʥʝʯʥʦʡ 

ʩʯʝʪʝ, ʯʪʦ ʚʣʠʷʝʪ ʥʘ ʧʦʣʠʪʠʢʦ-ʧʨʘʚʦʚʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠʥʜʠʚʠʜʘ ʚ ʛʨʘʞʜʘʥʩʢʦʤ ʦʙʱʝʩʪʚʝ. 

ʀʤʝʥʥʦ ʧʨʘʚʦʚʳʝ ʥʦʨʤʳ, ʧʦʣʫʯʠʚʰʠʝ ʩʦʮʠʘʣʴʥʦʝ ʧʨʠʟʥʘʥʠʝ ʠ ʧʦʜʜʝʨʞʢʫ, ʝʩʣʠ ʤʦʞʥʦ ʩʢʘʟʘʪʴ 

ʜʦʚʝʨʠʝ, ʦʨʠʝʥʪʠʨʫʶʪ ʠʥʜʠʚʠʜʘ ʥʘ ʩʦʚʤʝʩʪʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʠʥʪʝʨʝʩʘʭ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ. 

ʇʨʘʚʦ, ʦʧʠʨʘʷʩʴ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʚʣʘʩʪʥʦʝ ʧʨʠʥʫʞʜʝʥʠʝ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʙʲʝʤ ʜʦʩʪʫʧʥʦʩʪʠ ʠ 

ʨʝʘʣʴʥʦʩʪʠ ʧʨʘʚ ʠ ʩʚʦʙʦʜ ʣʠʯʥʦʩʪʠ. ʆʩʦʙʝʥʥʦʩʪʴ ʜʝʡʩʪʚʠʷ ʧʨʘʚʘ ʚ ʛʨʘʞʜʘʥʩʢʦʤ ʦʙʱʝʩʪʚʝ ʟʘʢʣʶʯʘʝʪʩʷ 

ʪʘʢʞʝ ʚ ʪʦʤ, ʯʪʦ ʦʥʦ ʦʭʚʘʪʳʚʘʝʪ ʩʚʦʠʤ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʩʬʝʨʫ, ʩʚʷʟʘʥʥʫʶ ʩ 

ʩʦʙʩʪʚʝʥʥʦʩʪʴʶ, ʪʦʚʘʨʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʤʘʪʝʨʠʘʣʴʥʳʭ ʙʣʘʛ. ʇʦʤʠʤʦ ʵʪʦʛʦ ʧʨʘʚʦ 

ʨʝʛʫʣʠʨʫʝʪ ʧʦʨʷʜʦʢ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʠʥʩʪʠʪʫʪʦʚ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʚ ʧʦʣʠʪʠʯʝʩʢʦʡ ʩʬʝʨʝ. ʀ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʪ ʪʘʢʦʡ ʦʙʣʘʩʪʠ ʯʝʣʦʚʝʯʝʩʢʠʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ, 

ʢʦʪʦʨʘʷ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʥʝ ʧʦʜʚʝʨʛʘʣʘʩʴ ʙʳ ʧʨʘʚʦʚʦʤʫ ʨʝʛʫʣʠʨʦʚʘʥʠʶ. ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ 

ʣʠʰʴ ʦʙʣʘʩʪʴ ʯʫʚʩʪʚ. 

ɺʘʞʥʝʡʰʠʤ ʘʩʧʝʢʪʦʤ ʧʨʘʚʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʧʨʘʚʦ ʚʳʩʪʫʧʘʝʪ ʩʨʝʜʩʪʚʦʤ ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, 

ʪ.ʝ. ʚʣʘʩʪʠ. ʇʨʘʚʦ ʩʦʟʜʘʝʪ ʧʦʣʠʪʠʢʦ-ʧʨʘʚʦʚʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʛʨʘʞʜʘʥʩʢʦʛʦ ʩʦʛʣʘʩʠʷ, ʩʦʮʠʘʣʴʥʦʛʦ 

ʧʘʨʪʥʝʨʩʪʚʘ ʠ ʪ.ʜ. 

ʇʨʘʚʦ ʚ ʛʨʘʞʜʘʥʩʢʦʤ ʦʙʱʝʩʪʚʝ ʚʳʧʦʣʥʷʝʪ ʢʘʢ ʙʳ ʜʚʦʷʢʫʶ ʨʦʣʴ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʧʨʘʚʦ ʝʩʪʴ 

ʦʪʨʘʞʝʥʠʝ ʨʝʘʣʠʡ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʠ ʷʚʣʷʝʪʩʷ ʜʝʡʩʪʚʝʥʥʳʤ (ʭʦʪʷ ʠ ʥʝ ʝʜʠʥʩʪʚʝʥʥʳʤ) 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʨʝʰʝʥʠʷ ʪʝʭ ʮʝʣʝʡ ʠ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʩʪʦʷʪ ʧʝʨʝʜ ʦʙʱʝʩʪʚʦʤ ʠ ʛʦʩʫʜʘʨʩʪʚʦʤ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ 

ʠʭ ʧʦʩʪʫʧʘʪʝʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ. ʉ ʜʨʫʛʦʡ - ʧʨʘʚʦ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʦʣʠ ʯʝʣʦʚʝʢʘ, ʝʛʦ ʧʨʘʚʦʩʦʟ-

ʥʘʥʠʷ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʝʛʦ ʧʨʘʚʦʚʦʛʦ ʧʦʚʝʜʝʥʠʷ. ʊʝʤ ʩʘʤʳʤ ʧʨʘʚʦ ʬʦʨʤʠʨʫʝʪ ʜʦʣʞʥʦʝ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ 

ʞʝʣʘʝʤʦʝ ʧʦʚʝʜʝʥʠʝ. ʆʪʩʶʜʘ ʧʨʘʚʦ - ʚʩʝʛʜʘ ʩʨʝʜʩʪʚʦ ʠ ʩʬʝʨʘ ʨʝʘʣʠʟʘʮʠʠ ʧʨʘʚʦʚʦʡ ʧʦʣʠʪʠʢʠ ʛʦʩʫʜʘʨʩʪʚʘ, 

ʎʝʥʥʦʩʪʴ ʧʨʘʚʘ ʪʘʢʞʝ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ, ʟʘʢʨʝʧʣʷʷ ʧʨʘʚʦʚʦʝ ʧʦʣʦʞʝʥʠʝ ʣʠʯʥʦʩʪʠ, ʦʥʦ ʦʯʝʨʯʠʚʘʝʪ 

ʛʨʘʥʠʮʳ ʩʚʦʙʦʜʥʦʡ ʩʦʮʠʘʣʴʥʦʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʣʠʪʠʯʝʩʢʦʡ, ʘʢʪʠʚʥʦʩʪʠ ʠʥʜʠʚʠʜʘ, ʢʫʜʘ ʜʦʩʪʫʧ ʛʦʩʫʜʘʨʩʪʚʫ 

ʟʘʢʨʳʪ. ʕʪʦ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ. ɸ ʩ ʜʨʫʛʦʡ - ʧʨʘʚʦ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʣʠʯʥʦʩʪʠ ʚʦʟʤʦʞʥʦʩʪʴ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ 

ʬʦʨʤʝ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʦʨʛʘʥʳ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʟʚʠʪʠʷ ʜʝʤʦʢʨʘʪʠʠ ʠ ʛʨʘʞ-

ʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ. ʀ ʚ ʯʘʩʪʥʦʩʪʠ, ʟʜʝʩʴ ʨʝʯʴ ʠʜʝʪ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʦ ʧʨʦʮʝʩʩʫʘʣʴʥʦʤ ʧʨʘʚʝ, ʠʙʦ ʠʤʝʥʥʦ 

ʧʨʘʚʦ ʫʛʦʣʦʚʥʦ-ʧʨʦʮʝʩʩʫʘʣʴʥʦʝ ʠ ʛʨʘʞʜʘʥʩʢʦ-ʧʨʦʮʝʩʩʫʘʣʴʥʦʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʪʝ ʩʘʤʳʝ ʧʨʦʮʝʜʫʨʳ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʶʪ ʨʝʘʣʠʟʦʚʘʪʴ ʥʘ ʧʨʘʢʪʠʢʝ ʧʨʠʥʮʠʧ ʬʦʨʤʘʣʴʥʦʛʦ ʨʘʚʝʥʩʪʚʘ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʘʚʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪ 

ʨʘʤʢʠ ʩʚʦʙʦʜʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʯʝʣʦʚʝʢʘ, ʚʳʨʘʞʝʥʥʳʝ ʚ ʚʠʜʝ ʬʦʨʤʫʣʳ çʨʘʟʨʝʰʝʥʦ ʚʩʝ, ʯʪʦ ʥʝ ʟʘʧʨʝʱʝʥʦ 

ʟʘʢʦʥʦʤè, ʪ.ʝ. ʦʯʝʨʯʠʚʘʝʪ ʧʨʘʚʦʚʳʝ ʧʨʝʜʝʣʳ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʯʘʩʪʥʫʶ ʞʠʟʥʴ ʠ ʯʘʩʪʥʫʶ ʩʬʝʨʫ 

ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ. 
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ɺ.ʄ. ɸʣʝʢʩʝʝʚ 

ʨʝʢʪʦʨ, ɸʢʘʜʝʤʠʷ ʧʦʜʛʦʪʦʚʢʠ ʛʣʘʚʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ (ʂʨʘʩʥʦʜʘʨ) 

 

ɿɸʄɽʅʀʊʔ ɼʀʉʎʀʇʃʀʅʋ çʇʈɸɺʆè ʅɸ çʅʆʈʄʓè 

TO REPLACE THE DISCIPLINE OF THE çLAWè TO çNORMSè 

  

ɸʥʥʦʪʘʮʠʷ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ: 

ʅʘ ʙʶʜʞʝʪʥʳʝ ʩʨʝʜʩʪʚʘ ʚʤʝʩʪʦ ʩʭʦʣʘʩʪʠʯʝʩʢʦʡ ʜʠʩʮʠʧʣʠʥʳ çʇʨʘʚʦè, ʧʦʣʥʦʩʪʴʶ ʟʘʚʠʩʠʤʦʡ ʦʪ 

ʶʨʠʜʠʯʝʩʢʦʡ ʜʦʢʪʨʠʥʳ, ʧʨʝʜʣʦʞʝʥʦ ʨʘʟʚʠʚʘʪʴ ʠ ʧʨʝʧʦʜʘʚʘʪʴ ʜʠʩʮʠʧʣʠʥʫ çʅʦʨʤʳè, ʦʩʥʦʚʘʥʥʫʶ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʦʜʥʦʤ ʠʩʪʦʯʥʠʢʝ ʧʨʘʚʘ - ʜʝʡʩʪʚʫʶʱʠʭ ʥʦʨʤʘʪʠʚʥʳʭ ʧʨʘʚʦʚʳʭ ʘʢʪʘʭ. ʕʪʦ ʧʦʟʚʦʣʠʪ 

ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʥʠʛʠʣʠʟʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʅʦʨʤʘʪʠʚʥʳʝ ʧʨʘʚʦʚʳʝ ʘʢʪʳ, ʠʩʪʦʯʥʠʢʠ ʧʨʘʚʘ, ʥʦʨʤʘʪʠʚʥʳʡ ʘʢʪ, ʥʦʨʤʳ,  

ʜʦʢʪʨʠʥʘʣʴʥʳʝ ʥʦʨʤʳ, ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʥʠʛʠʣʠʟʤ. 

 

ɸʥʥʦʪʘʮʠʷ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ: 

Scholastic discipline is çLawè depends entirely on legal doctrine and is taught on the budget. Invited to 

develop and teach çNormsè are based solely on a single source of law - normative legal acts. This will  significantly 

reduce normative legal nihilism. 

 

ɺ ʨʦʩʩʠʡʩʢʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʥʘʚʷʟʯʠʚʦ ʧʨʝʧʦʜʘʸʪʩʷ ʜʠʩʮʠʧʣʠʥʘ (ʥʘʫʢʘ) çʇʨʘʚʦè ʠ ʤʥʦʞʝʩʪʚʦ 

ʝʸ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ: ʊʝʦʨʠʷ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʧʨʘʚʘ, ʆʙʱʝʩʪʚʦʟʥʘʥʠʝ, ʇʨʘʚʦʚʝʜʝʥʠʝ, ʆʩʥʦʚʳ ʧʨʘʚʘ, ʘ ʪʘʢʞʝ 

ʜʝʩʷʪʦʢ ʦʪʨʘʩʣʝʚʳʭ ʧʦʜʚʠʜʦʚ - ɻʨʘʞʜʘʥʩʢʦʝ ʧʨʘʚʦ, ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʧʨʘʚʦ, ʅʘʣʦʛʦʚʦʝ ʧʨʘʚʦ ʠ ʪ.ʧ. ʠ ʪ.ʜ. 

ʇʨʦʙʣʝʤʘ ʚ ʪʦʤ, ʯʪʦ ʵʪʘ ʜʠʩʮʠʧʣʠʥʘ ʨʘʟʨʘʙʦʪʘʥʘ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ʶʨʠʜʠʯʝʩʢʦʡ ʜʦʢʪʨʠʥʦʡ, ʢʦʪʦʨʘʷ 

ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʧʨʘʚʘ, ʢʦʥʢʫʨʠʨʫʶʱʠʤ ʩ ʥʦʨʤʘʪʠʚʥʳʤʠ ʧʨʘʚʦʚʳʤʠ ʘʢʪʘʤʠ. 

ʅʘ ʵʪʫ ʥʘʫʢʫ ʠ ʜʠʩʮʠʧʣʠʥʫ ʠʟ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʝʞʝʛʦʜʥʦ ʚʳʜʝʣʷʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ 

ʤʠʣʣʠʘʨʜʦʚ ʨʫʙʣʝʡ. ɸ ʥʘ ʚʳʭʦʜʝ ʤʳ ʠʤʝʝʤ ʚʦʧʠʶʱʠʡ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʥʠʛʠʣʠʟʤ. ʅʝ ʪʦʣʴʢʦ 

ʞʫʨʥʘʣʠʩʪʳ, ʥʦ ʠ ʚʳʩʰʠʝ ʜʦʣʞʥʦʩʪʥʳʝ ʣʠʮʘ, ʚʢʣʶʯʘʷ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʠ, ʧʦʩʪʦʷʥʥʦ ʧʝʨʝʚʠʨʘʶʪ 

ʂʦʥʩʪʠʪʫʮʠʶ, ʧʦʜʘʚʘʷ ʜʫʨʥʦʡ ʟʘʨʘʟʠʪʝʣʴʥʳʡ ʧʨʠʤʝʨ ʜʣʷ ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ.  

ɺʘʞʥʝʡʰʠʝ ʧʨʠʤʝʪʳ, ʚʳʜʘʶʱʠʝ ʚ ʫʯʝʙʥʠʢʘʭ ʧʦ ʧʨʘʚʫ ʶʨʠʜʠʯʝʩʢʫʶ ʜʦʢʪʨʠʥʫ: 

1) ʦʩʦʙʝʥʥʘʷ ʪʝʨʤʠʥʦʣʦʛʠʷ, ʨʝʟʢʦ ʦʪʣʠʯʥʘʷ ʦʪ ʪʝʨʤʠʥʦʣʦʛʠʠ ʜʝʡʩʪʚʫʶʱʠʭ ʥʦʨʤʘʪʠʚʥʳʭ ʧʨʘʚʦʚʳʭ 

ʘʢʪʦʚ, ʧʝʨʝʚʠʨʘʥʠʝ ʩʣʦʚ ʥʦʨʤʘʪʠʚʥʳʭ ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ, ʠʭ ʦʧʨʝʜʝʣʝʥʠʡ. 

ʅʘʠʙʦʣʝʝ ʷʨʢʠʝ ʧʨʠʤʝʨʳ ʥʝʥʦʨʤʘʪʠʚʥʦʛʦ ʫʧʦʪʨʝʙʣʝʥʠʷ ʩʣʦʚ: 

- ʛʦʩʫʜʘʨʩʪʚʦ ʚ ʟʥʘʯʝʥʠʠ çʩʦʚʦʢʫʧʥʦʩʪʴ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠè [ʶʨʠʜʠʯʝʩʢʦʝ ʣʠʮʦ] ʚʤʝʩʪʦ çʈʦʩʩʠʷè 

[ʩʪʨʘʥʘ], ʢʘʢ ʟʘʢʨʝʧʣʝʥʦ ʚ ʯ. 1 ʩʪ. 1 ʂʦʥʩʪʠʪʫʮʠʠ ʈʦʩʩʠʠ; 

- ʚʣʘʩʪʴ ʚ ʟʥʘʯʝʥʠʠ çʦʨʛʘʥ ʚʣʘʩʪʠè [ʶʨʠʜʠʯʝʩʢʦʝ ʣʠʮʦ] ʚʤʝʩʪʦ çʙʣʘʛʦè [ʩʚʦʡʩʪʚʦ], ʧʨʠʥʘʜʣʝʞʘʱʝʛʦ 

ʥʘʩʝʣʝʥʠʶ, ʢʘʢ ʟʘʢʨʝʧʣʝʥʦ ʚ ʩʪ. 3 ʂʦʥʩʪʠʪʫʮʠʠ ʈʦʩʩʠʠ; 

- ʦʙʱʝʩʪʚʦ ʚ ʟʥʘʯʝʥʠʠ çʥʘʩʝʣʝʥʠʝ ʈʦʩʩʠʠè [ʣʶʜʠ] ʣʠʙʦ çʦʙʱʝʩʪʚʝʥʥʳʝ ʦʪʥʦʰʝʥʠʷè [ʩʚʦʡʩʪʚʦ] 

ʚʤʝʩʪʦ çʶʨʠʜʠʯʝʩʢʦʝ ʣʠʮʦè [ʦʜʠʥ ʠ ʙʦʣʝʝ ʯʝʣʦʚʝʢ, ʚʳʩʪʫʧʘʶʱʠʝ ʧʦʜ ʦʜʥʠʤ ʠʤʝʥʝʤ, ʚʦʟʤʦʞʥʦ ʦʪʣʠʯʥʳʤ 

ʦʪ ʌʀʆ ʣʶʙʦʛʦ ʠʟ ʵʪʠʭ ʣʶʜʝʡ], ʢʘʢ ʟʘʢʨʝʧʣʝʥʦ ʚ ʛʣ. 4 ɻʂ ʈʌ; 

- ʣʠʯʥʦʩʪʴ ʚ ʟʥʘʯʝʥʠʠ çʯʝʣʦʚʝʢè ʚʤʝʩʪʦ çʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʯʝʣʦʚʝʢʘè, ʢʘʢ ʟʘʢʨʝʧʣʝʥʦ ʚ ɻʂ ʈʌ; 

- ʟʘʧʘʜ, ʚʦʩʪʦʢ ʚ ʟʥʘʯʝʥʠʠ çʩʦʶʟ ʩʪʨʘʥè, ʢʦʪʦʨʳʡ ʥʝ ʟʘʢʨʝʧʣʸʥ ʥʠ ʚ ʦʜʥʦʤ ʥʦʨʤʘʪʠʚʥʦʤ ʧʨʘʚʦʚʦʤ 

ʘʢʪʝ; 

2) ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʟʥʘʯʝʥʠʠ çʯʠʥʦʚʥʠʢʠè ʠ ʦʙʱʝʩʪʚʘ ʚ ʟʥʘʯʝʥʠʠ çʥʘʩʝʣʝʥʠʝ 

ʈʦʩʩʠʠè, ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʟʥʘʯʝʥʠʠ çʯʠʥʦʚʥʠʢʠè ʠ ʣʠʯʥʦʩʪʠ ʚ ʟʥʘʯʝʥʠʠ çʯʝʣʦʚʝʢè; 

3) ʠʜʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʪʘʥʦʚʢʠ, ʧʦʜʧʘʜʘʶʱʠʝ ʧʦʜ ʩʪ. 136 ʠ ʩʪ. 282 ʋʂ ʈʌ, ʧʨʝʞʜʝ ʚʩʝʛʦ 

ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʝʥʠʝ çʟʘʧʘʜʘè ʠ çʚʦʩʪʦʢʘè, çʝʚʨʦʧʳè ʠ çʘʟʠʠè ʠ ʪ.ʧ.; 
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4) ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʧʦʜʤʝʥʘ ʦʩʪʨʦʡ ʧʨʦʙʣʝʤʳ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʥʠʛʠʣʠʟʤʘ ʥʝʩʫʱʝʩʪʚʫʶʱʝʡ 

ʧʨʦʙʣʝʤʦʡ ʧʨʘʚʦʚʦʛʦ ʥʠʛʠʣʠʟʤʘ, ʘ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʦʩʪʦʷʥʥʘʷ ʜʝʤʦʥʩʪʨʘʮʠʷ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ 

ʥʠʛʠʣʠʟʤʘ. ʗʨʢʠʡ ʧʨʠʤʝʨ ʪʘʢʦʡ ʜʝʤʦʥʩʪʨʘʮʠʠ: ʧʦʩʪʘʥʦʚʢʘ ʧʦʜ ʩʦʤʥʝʥʠʝ ʠʤʝʶʱʫʶ ʥʘʠʚʳʩʰʠʡ ʧʨʠʦʨʠʪʝʪ 

ʢʦʥʩʪʠʪʫʮʠʦʥʥʫʶ ʥʦʨʤʫ çʈʦʩʩʠʷ - ʜʝʤʦʢʨʘʪʠʯʝʩʢʦʝ ʛʦʩʫʜʘʨʩʪʚʦè; 

5) ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʪʝʢʩʪʘ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʩʚʷʱʸʥʥʦʛʦ ʜʝʡʩʪʚʫʶʱʠʤ 

ʥʦʨʤʘʪʠʚʥʳʤ ʧʨʘʚʦʚʳʤ ʘʢʪʘʤ. ɹʦʣʝʝ ʧʦʣʦʚʠʥʳ ʦʙʲʸʤʘ ʪʠʧʠʯʥʦʛʦ ʫʯʝʙʥʠʢʘ ʧʦ ʧʨʘʚʫ ʧʦʩʚʷʱʝʥʦ 

ʨʘʩʩʫʞʜʝʥʠʷʤ ʦ ʧʨʘʚʝ, ʠʩʪʦʨʠʠ ʶʨʠʜʠʯʝʩʢʦʡ ʜʦʢʪʨʠʥʳ, ʤʥʝʥʠʷʤ ʢʘʢʠʭ-ʪʦ ʧʫʙʣʠʮʠʩʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʠʥʦʩʪʨʘʥʮʝʚ ʠ ʪ.ʧ. ʅʦʨʤʳ ʥʦʨʤʘʪʠʚʥʳʭ ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ ʨʘʟʤʘʟʘʥʳ ʧʦ ʪʝʢʩʪʫ, ʦʪʩʫʪʩʪʚʫʝʪ ʠʭ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʠʟʣʦʞʝʥʠʝ. 

ʊʘʢ, ʚ ʩʪ. 1, 4, 5, 7 ʆʩʥʦʚʥʦʛʦ ɿʘʢʦʥʘ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ, ʯʪʦ ʛʦʩʫʜʘʨʩʪʚʦ - ʵʪʦ ʩʪʨʘʥʘ, ʠʤʝʶʱʘʷ 

ʪʝʨʨʠʪʦʨʠʶ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʨʝʩʧʫʙʣʠʢ ʠ ʪ.ʧ., ʘ ʚ ʩʪ. 11 ʚʣʘʩʪʴ - ʵʪʦ ʪʦ, ʯʪʦ ʦʩʫʱʝʩʪʚʣʷʶʪ ʦʨʛʘʥʳ ʚʣʘʩʪʠ. 

ʆʜʥʘʢʦ ʥʝ ʪʦʣʴʢʦ ʚ ʨʷʜʝ ʦʬʠʮʠʘʣʴʥʳʭ ʪʝʩʪʦʚ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʠ, ʥʦ ʠ ʜʘʞʝ ʚ ʇʦʩʪʘʥʦʚʣʝʥʠʷʭ 

ʂʦʥʩʪʠʪʫʮʠʦʥʥʦʛʦ ʉʫʜʘ, ʢʦʪʦʨʳʡ ʦʙʷʟʘʥ ʜʘʚʘʪʴ ʦʬʠʮʠʘʣʴʥʦʝ ʪʦʣʢʦʚʘʥʠʝ ʂʦʥʩʪʠʪʫʮʠʠ, ʚʩʪʨʝʯʘʶʪʩʷ 

ʥʝʥʦʨʤʘʪʠʚʥʳʝ, ʪʠʧʠʯʥʳʝ ʜʣʷ ʶʨʠʜʠʯʝʩʢʦʡ ʜʦʢʪʨʠʥʳ ʩʣʦʚʝʩʥʳʝ ʦʙʦʨʦʪʳ çʛʦʩʫʜʘʨʩʪʚʦ ʜʦʣʞʥʦè, çʚʣʘʩʪʴ 

ʜʦʣʞʥʘè (ʥ-ʨ, ʇʦʩʣʘʥʠʷ ʇʨʝʟʠʜʝʥʪʘ ʈʌ ʌʝʜʝʨʘʣʴʥʦʤʫ ʉʦʙʨʘʥʠʶ, ʦʪ 12.12.2013 ʦʪ 03.12.2015; 

ʇʦʩʪʘʥʦʚʣʝʥʠʷ ʂʦʥʩʪʠʪʫʮʠʦʥʥʦʛʦ ʉʫʜʘ ʈʌ ʦʪ 18.05.2011 ˉ 9-ʇ, ʦʪ 01.07.2014 ˉ 20-ʇ ʠ ʪ.ʧ.). 

ɽʱʸ ʦʜʥʘ ʧʨʠʤʝʪʘ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʧʨʘʚʫ: ʝʸ ʘʚʪʦʨʳ ʠʟʙʝʛʘʶʪ ʧʨʷʤʦʛʦ ʩʨʘʚʥʝʥʠʷ ʶʨʠʜʠʯʝʩʢʦʡ 

ʜʦʢʪʨʠʥʳ ʩ ʜʨʫʛʠʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʧʨʘʚʘ. 

ʌʘʢʪ: ʚ ʛʣʘʚʘʭ 1 ʠ 2 ʩʣʦʚʦ çʧʨʘʚʦè ʫʧʦʪʨʝʙʣʷʝʪʩʷ ʪʦʣʴʢʦ ʚ ʩʣʦʚʦʩʦʯʝʪʘʥʠʷʭ ʠ ʢʦʥʪʝʢʩʪʝ çʢʘʞʜʳʡ, 

ʯʝʣʦʚʝʢ, ʛʨʘʞʜʘʥʠʥè ʠ ʪ.ʧ. ʗʚʥʦʝ ʠʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ ʩʣʦʚʦʩʦʯʝʪʘʥʠʝ çʤʝʞʜʫʥʘʨʦʜʥʦʝ ʧʨʘʚʦè. ɽʩʣʠ ʚ 

ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʨʝʯʴ ʠʜʸʪ ʦ ʧʨʘʚʘʭ ʯʝʣʦʚʝʢʘ, ʟʘʢʨʝʧʣʸʥʥʳʭ ʚ ʛʣʘʚʥʦʤ ʥʦʨʤʘʪʠʚʥʦʤ ʧʨʘʚʦʚʦʤ ʘʢʪʝ ʈʦʩʩʠʠ - 

ʂʦʥʩʪʠʪʫʮʠʠ, ʪʦ ʚʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʦʙ ʠʩʪʦʯʥʠʢʝ ʧʨʘʚʘ, ʥʝʟʘʚʠʩʠʤʦʤ ʦʪ ʥʦʨʤʘʪʠʚʥʳʭ ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ. 

ɺʠʜʳ ʠʩʪʦʯʥʠʢʦʚ ʧʨʘʚʘ ʧʨʘʚʦʚʝʜʘʤʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʥʝ ʩʨʘʟʫ ʧʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʘʚʘ, ʘ ʯʘʱʝ 

ʚʩʝʛʦ ʯʝʨʝʟ 50-100 ʩʪʨʘʥʠʮ. ɽʩʣʠ ɸ.ʀ. ʀʚʘʥʯʘʢ ʦʧʠʩʳʚʘʝʪ ʠʩʪʦʯʥʠʢʠ ʧʨʘʚʘ ʚʦ ʚʪʦʨʦʡ ʪʝʤʝ [1], ʪʦ ɸ.ɺ. 

ʄʝʣʝʭʠʥ ʚ ʦʜʠʥʥʘʜʮʘʪʦʡ (!) ʛʣʘʚʝ [2], ʘ ɺ.ʄ. ʐʫʤʠʣʦʚ ʚ ʯʝʪʚʸʨʪʦʤ ʨʘʟʜʝʣʝ [3]. 

ɺ ʫʯʝʙʥʠʢʘʭ ʧʨʘʚʦ ʪʦʣʢʫʝʪʩʷ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʥʦʨʤ. ʇʦʩʣʝʜʥʠʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʘʢ ʧʨʘʚʠʣʘ 

ʧʦʚʝʜʝʥʠʷ. ʇʦʩʢʦʣʴʢʫ ʧʦʜ ʥʦʨʤʘʤʠ ʧʦʜʨʘʟʫʤʝʚʘʶʪʩʷ ʥʦʨʤʳ ʧʦʚʝʜʝʥʠʷ, ʪʦ ʧʦʣʫʯʘʝʪʩʷ ʥʦʨʤʳ ʠ ʧʨʘʚʠʣʘ - 

ʩʠʥʦʥʠʤʳ. ɺ ʥʦʨʤʘʪʠʚʥʳʭ ʧʨʘʚʦʚʳʭ ʘʢʪʘʭ ʥʦʨʤʳ ʯʘʩʪʦ ʠʤʝʶʪ ʬʦʨʤʫ ʦʧʨʝʜʝʣʝʥʠʡ, ʪʦ ʝʩʪʴ ʤʘʣʦʧʦʥʷʪʥʦʝ 

ʩʣʦʚʦ ʪʦʣʢʫʝʪʩʷ ʯʝʨʝʟ ʧʨʝʜʝʣʴʥʦ ʧʦʥʷʪʥʦʝ ʩʣʦʚʦ. ʆʜʥʘʢʦ ʚ ʆʩʥʦʚʥʦʤ ɿʘʢʦʥʝ ʧʦʚʩʶʜʫ ʥʘʨʫʰʘʝʪʩʷ 

ʶʨʠʜʠʯʝʩʢʘʷ ʪʝʭʥʠʢʘ ʠ ʵʣʝʤʝʥʪʘʨʥʘʷ ʣʦʛʠʢʘ. ʊʘʢ, ʚ ʯ. 1 ʩʪ. 1 ʧʨʝʜʝʣʴʥʦ ʧʦʥʷʪʥʦʝ ʩʣʦʚʦ ʈʦʩʩʠʷ (ʩʪʨʘʥʘ, ʚ 

ʢʦʪʦʨʦʡ ʤʳ ʞʠʚʸʤ) ʪʦʣʢʫʝʪʩʷ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʥʝʧʦʥʷʪʥʳʭ ʩʣʦʚ çʛʦʩʫʜʘʨʩʪʚʦè, çʜʝʤʦʢʨʘʪʠʯʝʩʢʠʡè, 

çʧʨʘʚʦʚʦʡè, çʨʝʩʧʫʙʣʠʢʘʥʩʢʠʡè. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʨʦʪʠʚʦʨʝʯʠʚʦʛʦ ʪʝʢʩʪʘ ʆʩʥʦʚʥʦʛʦ ɿʘʢʦʥʘ ʠ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʝʟʫʧʨʝʯʥʦʛʦ ʪʝʢʩʪʘ ɻʨʘʞʜʘʥʩʢʦʛʦ ʢʦʜʝʢʩʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʣʦʚʦ çʛʦʩʫʜʘʨʩʪʚʦè - ʘʨʭʘʠʟʤ 

ʜʣʷ ʚʥʫʪʨʝʥʥʠʭ ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʦʚ, ʢʦʪʦʨʳʡ ʫʤʝʩʪʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʣʴʢʦ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʪʥʦʰʝʥʠʷʭ. 

ʅʦʨʤʳ (ʧʨʘʚʠʣʘ) ʩʦʜʝʨʞʘʪ ʚʩʝ ʠʩʪʦʯʥʠʢʠ ʧʨʘʚʘ, ʪʦ ʝʩʪʴ ʙʳʚʘʶʪ ʥʦʨʤʳ ʥʦʨʤʘʪʠʚʥʳʭ ʧʨʘʚʦʚʳʭ 

ʘʢʪʦʚ, ʥʦʨʤʳ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʧʨʘʚʘ, ʥʦʨʤʳ ʦʙʳʯʘʝʚ, ʥʦʨʤʳ ʩʫʜʝʙʥʳʭ ʧʨʝʮʝʜʝʥʪʦʚ, ʜʦʢʪʨʠʥʘʣʴʥʳʝ 

ʥʦʨʤʳ, ʨʝʣʠʛʠʦʟʥʳʝ ʥʦʨʤʳ ʠ ʪ.ʧ. ʏʝʤ ʦʥʠ ʦʪʣʠʯʘʶʪʩʷ, ʥʫʞʥʦ ʣʠ ʦʪʜʘʚʘʪʴ ʧʨʝʜʧʦʯʪʝʥʠʝ ʦʜʥʠʤ ʥʦʨʤʘʤ? 

ʅʠ ʚ ʦʜʥʦʡ ʶʨʠʜʠʯʝʩʢʦʡ ʜʦʢʪʨʠʥʝ ʥʝ ʜʘʸʪʩʷ ʨʘʟʚʸʨʥʫʪʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʘʚʘ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʠ ʥʦʨʤ 

ʥʦʨʤʘʪʠʚʥʳʭ ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ, ʥʦʨʤ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʧʨʘʚʘ (ʯ. 4 ʩʪ. 15 ʂʦʥʩʪʠʪʫʮʠʠ), ʥʦʨʤ ʦʙʳʯʘʝʚ, ʥʦʨʤ 

ʩʫʜʝʙʥʳʭ ʧʨʝʮʝʜʝʥʪʦʚ, ʜʦʢʪʨʠʥʘʣʴʥʳʭ ʥʦʨʤ, ʨʝʣʠʛʠʦʟʥʳʭ ʥʦʨʤ ʠ ʧʨʦʯʠʭ ʥʦʨʤ. ʊʘʢʘʷ ʧʦʩʪʘʥʦʚʢʘ 

ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴʩʷ ʚʦʧʨʦʩʦʤ ʦ ʤʝʩʪʝ ʜʦʢʪʨʠʥʘʣʴʥʳʭ ʥʦʨʤ ʩʨʝʜʠ ʜʨʫʛʠʭ ʥʦʨʤ ʠ ʟʘʜʫʤʘʪʴʩʷ ʦ é 

ʥʠʯʪʦʞʥʦʩʪʠ ʶʨʠʜʠʯʝʩʢʦʡ ʜʦʢʪʨʠʥʳ. 

ʇʝʨʚʳʝ ʜʚʘ ʚʠʜʘ ʥʦʨʤ ʟʘʢʨʝʧʣʝʥʳ ʚ ʂʦʥʩʪʠʪʫʮʠʠ ʈʦʩʩʠʠ, ʪʨʝʪʴʠ ʚ ʩʪ. 5 ɻʂ ʈʌ.  

ʅʘʧʨʦʪʠʚ, ʜʦʢʪʨʠʥʘʣʴʥʳʝ ʥʦʨʤʳ ʠ ʨʝʣʠʛʠʦʟʥʳʝ ʥʦʨʤʳ ʟʘʧʨʝʱʝʥʳ ʯ. 2. ʩʪ. 13 ʠ ʯ. 1. ʩʪ. 14 ʆʩʥʦʚʥʦʛʦ 

ɿʘʢʦʥʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʈʝʜʢʠʝ ʘʚʪʦʨʳ ʦʪʤʝʯʘʶʪ ʝʱʸ ʠʩʪʦʯʥʠʢʠ ʧʨʘʚʘ, ʟʘʢʨʝʧʣʸʥʥʳʝ ʚ ɻʂ ʈʌ ʠ ʊʂ ʈʌ. 

ʏ. 2 ʩʪ. 1 ɻʂ ʈʌ ʥʘʜʝʣʠʣʘ ʛʨʘʞʜʘʥ ʠ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʧʨʘʚʘ ʠ ʦʙʷʟʘʥʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ 

ʜʦʛʦʚʦʨʘ. ʇʨʠ ʵʪʦʤ ʩʪ. 5 ɻʂ ʈʌ ʟʥʘʯʠʤʦʩʪʴ ʦʙʳʯʘʝʚ ʦʧʨʝʜʝʣʝʥʘ ʥʠʞʝ ʜʦʛʦʚʦʨʘ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪ. 5 ʊʂ ʈʌ, ʪʨʫʜʦʚʳʝ ʦʪʥʦʰʝʥʠʷ ʠ ʠʥʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ 
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ʦʪʥʦʰʝʥʠʷ ʨʝʛʫʣʠʨʫʶʪʩʷ ʪʘʢʞʝ ʢʦʣʣʝʢʪʠʚʥʳʤʠ ʜʦʛʦʚʦʨʘʤʠ, ʩʦʛʣʘʰʝʥʠʷʤʠ ʠ ʣʦʢʘʣʴʥʳʤʠ ʥʦʨʤʘʪʠʚʥʳʤʠ 

ʘʢʪʘʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ ʥʦʨʤʳ ʪʨʫʜʦʚʦʛʦ ʧʨʘʚʘ, ʧʨʠʥʠʤʘʝʤʳʤʠ, ʢʘʢ ʫʢʘʟʘʥʦ ʚ ʩʪ. 8 ʊʂ ʈʌ, 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷʤʠ ʠ ʶʨʠʜʠʯʝʩʢʠʤʠ ʣʠʮʘʤʠ. 

ʄʥʦʛʠʝ ʧʨʘʚʦʚʝʜʳ ʧʠʰʫʪ, ʯʪʦ ʚ çʧʨʘʚʦʚʦʡ ʩʠʩʪʝʤʝ, ʢ ʢʦʪʦʨʦʡ ʦʪʥʦʩʠʪʩʷ ʈʦʩʩʠʷ, ʛʦʩʧʦʜʩʪʚʫʶʱʝʡ 

ʬʦʨʤʦʡ (ʠʩʪʦʯʥʠʢʦʤ) ʧʨʘʚʘ ʷʚʣʷʶʪʩʷ ʥʦʨʤʘʪʠʚʥʳʝ ʘʢʪʳè [1]. ʆʜʥʘʢʦ ʜʝʷʪʝʣʠ ʶʨʠʜʠʯʝʩʢʦʡ ʜʦʢʪʨʠʥʳ 

ʜʝʢʣʘʨʠʨʫʝʤʳʡ ʧʨʠʦʨʠʪʝʪ ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʦʚ ʥʝ ʩʦʙʣʶʜʘʶʪ [4]. 

ɿʜʨʘʚʳʡ ʚʦʧʨʦʩ: ʧʦʯʝʤʫ ʥʘ ʙʶʜʞʝʪʥʳʝ ʜʝʥʴʛʠ ʚ ʈʦʩʩʠʠ ʧʨʝʧʦʜʘʸʪʩʷ çʇʨʘʚʦè, ʘ ʥʝ çʅʦʨʤʘʪʠʚʥʦʝ 

ʧʨʘʚʦè? 

ɺ ʶʨʠʜʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʚʘʞʥʝʡʰʠʤ ʧʨʠʟʥʘʢʦʤ ʥʦʨʤʘʪʠʚʥʦʛʦ ʘʢʪʘ ʩʯʠʪʘʝʪʩʷ ʪʦ, ʯʪʦ ʦʥ 

ʧʨʠʥʠʤʘʝʪʩʷ ʦʨʛʘʥʦʤ ʚʣʘʩʪʠ [1; 2; 3]. ʕʪʦ ʫʪʚʝʨʞʜʝʥʠʝ ʧʨʦʪʠʚʦʨʝʯʠʪ ʢʘʢ ʪʝʨʤʠʥʦʣʦʛʠʠ ʂʦʥʩʪʠʪʫʮʠʠ 

ʈʦʩʩʠʠ ʠ ʊʂ ʈʌ, ʪʘʢ ʠ ʟʜʨʘʚʦʤʫ ʩʤʳʩʣʫ. ɺ ʪʝʢʩʪʝ ʂʦʥʩʪʠʪʫʮʠʠ ʈʦʩʩʠʠ ʥʝ ʚʩʪʨʝʯʘʝʪʩʷ ʩʣʦʚʦʩʦʯʝʪʘʥʠʝ 

çʥʦʨʤʘʪʠʚʥʳʝ ʘʢʪʳè, ʟʘʪʦ ʝʩʪʴ ʩʣʦʚʦʩʦʯʝʪʘʥʠʝ çʧʨʘʚʦʚʳʝ ʘʢʪʳè ʚ ʪʨʸʭ ʚʘʨʠʘʮʠʷʭ: ʠʥʳʝ, ʜʨʫʛʠʝ, 

ʥʦʨʤʘʪʠʚʥʳʝ. ʂʘʢ ʫʞʝ ʦʪʤʝʯʝʥʦ ʚʳʰʝ, ʥʦʨʤʘʪʠʚʥʳʝ ʘʢʪʳ ʫʧʦʣʥʦʤʦʯʝʥʳ ʧʨʠʥʠʤʘʪʴ ʚʩʝ ʨʘʙʦʪʦʜʘʪʝʣʠ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʛʨʘʞʜʘʥ, ʥʝ ʦʬʦʨʤʠʚʰʠʭʩʷ ʢʘʢ ʀʇ, ʧʨʠ ʵʪʦʤ ʵʪʠ ʣʦʢʘʣʴʥʳʝ ʥʦʨʤʘʪʠʚʥʳʝ ʘʢʪʳ ʤʦʛʫʪ ʠʤʝʪʴ 

ʙʦʣʴʰʫʶ ʶʨʠʜʠʯʝʩʢʫʶ ʩʠʣʫ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʊʂ ʈʌ, ʝʩʣʠ ʠʭ ʥʦʨʤʳ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʫʣʫʯʰʝʥʠʝ ʫʩʣʦʚʠʡ ʠ 

ʦʧʣʘʪʳ ʪʨʫʜʘ. 

ʅʝʢʦʪʦʨʳʝ ʧʨʘʚʦʚʝʜʳ ʚʳʜʝʣʷʶʪ ʝʱʸ ʦʜʠʥ ʧʨʠʟʥʘʢ ʥʦʨʤʘʪʠʚʥʦʛʦ ʘʢʪʘ - ʦʙʷʟʘʪʝʣʴʥʦʩʪʴ ʝʛʦ 

ʠʩʧʦʣʥʝʥʠʷ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ. ʕʪʦʪ ʧʨʠʟʥʘʢ ʟʘʢʨʝʧʣʸʥ ʚ ʩʪ. 15, ʩʪ. 90 ʠ ʩʪ. 115 ʆʩʥʦʚʥʦʛʦ ɿʘʢʦʥʘ. 

ʆʜʥʘʢʦ ʘʚʪʦʨʘʤʠ ʶʨʠʜʠʯʝʩʢʦʡ ʜʦʢʪʨʠʥʳ ʫʤʘʣʯʠʚʘʝʪʩʷ ʙʦʣʝʝ ʚʘʞʥʳʡ ʧʨʠʟʥʘʢ ʥʦʨʤʘʪʠʚʥʦʛʦ ʧʨʘʚʦʚʦʛʦ 

ʘʢʪʘ, ʟʘʢʨʝʧʣʸʥʥʳʡ ʚ ʯ. 1 ʩʪ. 15, ʯ. 2 ʩʪ. 55, ʯ. 3, ʯ. 5 ʩʪ. 76, ʯ. 3 ʩʪ. 90, ʯ. 3 ʩʪ. 115 ʆʩʥʦʚʥʦʛʦ ɿʘʢʦʥʘ, - ʥʝ 

ʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴ ʂʦʥʩʪʠʪʫʮʠʠ. ʇʨʠ ʵʪʦʤ ʚ ʩʘʤʦʡ ʂʦʥʩʪʠʪʫʮʠʠ ʚ ʯ. 2 ʩʪ. 16 ʫʩʪʘʥʦʚʣʝʥʘ ʠʝʨʘʨʭʠʷ 

ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʠ: 

- ʚʩʝ ʛʣʘʚʳ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʛʣʘʚʝ 1; 

- ʛʣʘʚʘ 1, ʛʣʘʚʘ 2 ʠ ʛʣʘʚʘ 9 ʠʤʝʶʪ ʥʘʠʚʳʩʰʠʡ ʧʨʠʦʨʠʪʝʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʛʣʘʚʘʤʠ;  

- ʛʣʘʚʳ 3 - 8 ʧʨʠʨʘʚʥʝʥʳ ʢ ʬʝʜʝʨʘʣʴʥʦʤʫ ʢʦʥʩʪʠʪʫʮʠʦʥʥʦʤʫ ʟʘʢʦʥʫ. 

ʂ ʧʨʠʤʝʨʫ, ʧʨʦʪʠʚʦʨʝʯʠʚʳ ʥʦʨʤʳ ʩʪ. 43 ʂʦʥʩʪʠʪʫʮʠʠ (ʛʣ. 2) ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʦʨʤʘʤ ʛʣ. 1 [5]. 

ʊʘʢ, ʝʩʣʠ ʚ ʧʦʣʦʞʝʥʠʷʭ ʛʣʘʚʳ 1 ʛʦʩʫʜʘʨʩʪʚʦ ʠʤʝʝʪ ʨʦʜ ʩʪʨʘʥʳ, ʪʦ ʠ ʚʦ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʛʣʘʚʘʭ 

ʛʦʩʫʜʘʨʩʪʚʦ ʜʦʣʞʥʦ ʪʦʣʢʦʚʘʪʴʩʷ ʢʘʢ ʩʪʨʘʥʘ. ɺʦʟʴʤʝʤ, ʢ ʧʨʠʤʝʨʫ, ʯ. 1 ʩʪ. 80 ʂʦʥʩʪʠʪʫʮʠʠ. ʇʨʘʚʦʚʝʜʳ 

ʪʦʣʢʫʶʪ ʵʪʦ ʧʦʣʦʞʝʥʠʝ ʢʘʢ çʧʨʝʟʠʜʝʥʪ ʈʦʩʩʠʠ - ʛʣʘʚʘ ʩʠʩʪʝʤʳ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠè, ʯʪʦ ʨʝʟʢʦ ʧʨʦʪʠʚʦʨʝʯʠʪ 

ʧʦʣʦʞʝʥʠʷʤ ʩʪ. 11. ʉʣʦʚʦʩʦʯʝʪʘʥʠʝ çʛʣʘʚʘ ʛʦʩʫʜʘʨʩʪʚʘè ʥʝʣʴʟʷ ʪʦʣʢʦʚʘʪʴ ʢʘʢ çʛʣʘʚʥʳʡ ʛʨʘʞʜʘʥʠʥè, 

ʧʦʩʢʦʣʴʢʫ ʵʪʦ ʧʨʦʪʠʚʦʨʝʯʠʪ ʯ. 2 ʩʪ. 6. ʆʜʥʘʢʦ ʩʪ. 89 ʩʦʜʝʨʞʠʪ ʥʝʢʦʪʦʨʳʝ ʠʟʲʷʪʠʷ ʠʟ ʨʘʚʝʥʩʪʚʘ ʧʨʘʚ 

ʛʨʘʞʜʘʥ, ʧʦʩʢʦʣʴʢʫ ʧʨʝʟʠʜʝʥʪ ʫʧʦʣʥʦʤʦʯʝʥ ʜʘʚʘʪʴ ʛʨʘʞʜʘʥʩʪʚʦ ʠ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʧʦʣʠʪʠʯʝʩʢʦʝ ʫʙʝʞʠʱʝ, 

ʥʘʛʨʘʞʜʘʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʥʘʛʨʘʜʘʤʠ, ʧʨʠʩʚʘʠʚʘʪʴ ʧʦʯʝʪʥʳʝ ʠ ʚʳʩʰʠʝ ʩʧʝʮʠʘʣʴʥʳʝ ʟʚʘʥʠʷ, ʘ ʪʘʢʞʝ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʤʠʣʦʚʘʥʠʝ. 

ʇʦ ʩʤʳʩʣʫ ʆʩʥʦʚʥʦʛʦ ɿʘʢʦʥʘ, ʧʨʝʟʠʜʝʥʪ - ʛʣʘʚʘ: 

- ʇʨʘʚʠʪʝʣʴʩʪʚʘ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʦʨʦʥʳ (ʚ ʯʘʩʪʥʦʩʪʠ ɺʦʦʨʫʞʝʥʥʳʭ ʉʠʣ), 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʠʥʦʩʪʨʘʥʥʳʭ ʜʝʣ (ʚ ʯʘʩʪʥʦʩʪʠ ʧʦ ʚʦʧʨʦʩʘʤ ʚʥʝʰʥʝʡ ʧʦʣʠʪʠʢʠ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʚʷʟʝʡ), 

- ʉʦʚʝʪʘ ɹʝʟʦʧʘʩʥʦʩʪʠ, 

- ʩʚʦʝʡ ʘʜʤʠʥʠʩʪʨʘʮʠʠ, 

- ʨʘʟʣʠʯʥʳʭ ʩʦʛʣʘʩʠʪʝʣʴʥʳʭ ʢʦʤʠʩʩʠʡ; ʠ ʪ.ʧ. 

ʆʪʜʝʣʴʥʳʝ ʧʦʣʦʞʝʥʠʷ ʛʣʘʚʳ 4, ʢʘʢ ʠ ʜʨʫʛʠʭ ʚʪʦʨʦʩʪʝʧʝʥʥʳʭ ʛʣʘʚ ʆʩʥʦʚʥʦʛʦ ɿʘʢʦʥʘ, 

ʪʝʨʤʠʥʦʣʦʛʠʯʝʩʢʠ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʛʣʘʚʝ 1 ʠ ʧʦʵʪʦʤʫ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʠʚʝʜʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ. 

ʀʟ ʂʦʥʩʪʠʪʫʮʠʠ, ʊʂ ʈʌ ʩʣʝʜʫʝʪ, ʯʪʦ ʥʦʨʤʘʪʠʚʥʳʝ ʘʢʪʳ - ʵʪʦ ʘʢʪʳ: 

1) ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʛʣʘʚʝ 1 ʂʦʥʩʪʠʪʫʮʠʠ, 

2) ʦʙʷʟʘʪʝʣʴʥʳʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʚʦʝʡ ʠʝʨʘʨʭʠʝʡ: 

- ʛʣʘʚʘ 1 ʂʦʥʩʪʠʪʫʮʠʠ, 

- ʛʣʘʚʘ 2 ʂʦʥʩʪʠʪʫʮʠʠ, 

- ʛʣʘʚʘ 9 ʂʦʥʩʪʠʪʫʮʠʠ, 

- ʬʝʜʝʨʘʣʴʥʳʝ ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʝ ʟʘʢʦʥʳ, 



ʄɽɾɼʋʅɸʈʆɼʅʓʁ ʅɸʋʏʅʓʁ ɾʋʈʅɸʃ çʀʅʅʆɺɸʎʀʆʅʅɸʗ ʅɸʋʂɸè ˉ9/2016 ISSN 2410-6070 

 
233 

 

- ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʜʦʛʦʚʦʨʘ ʈʦʩʩʠʠ, 

- ʢʦʜʝʢʩʳ, ʬʝʜʝʨʘʣʴʥʳʝ ʟʘʢʦʥʳ, 

- ʫʢʘʟʳ ʠ ʨʘʩʧʦʨʷʞʝʥʠʷ ʇʨʝʟʠʜʝʥʪʘ, 

- ʧʦʩʪʘʥʦʚʣʝʥʠʷ ʠ ʨʘʩʧʦʨʷʞʝʥʠʷ ʇʨʘʚʠʪʝʣʴʩʪʚʘ, 

- ʨʝʰʝʥʠʷ ʂʦʥʩʪʠʪʫʮʠʦʥʥʦʛʦ ʩʫʜʘ, 

- ʘʢʪʳ ʜʨʫʛʠʭ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ (ʤʦʛʫʪ ʙʳʪʴ ʣʦʢʘʣʴʥʳ), 

- ʘʢʪʳ ʛʨʘʞʜʘʥ ʠ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ (ʚʩʝʛʜʘ ʣʦʢʘʣʴʥʳ). 

ʀʩʪʦʯʥʠʢʠ ʧʨʘʚʘ ʩʦʜʝʨʞʘʪ ʨʘʟʥʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ: 

- ʥʦʨʤ, 

- ʥʦʨʤ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʛʣʘʚʝ 1 ʂʦʥʩʪʠʪʫʮʠʠ. 

ɼʘʞʝ ʚ ʩʘʤʦʡ ʂʦʥʩʪʠʪʫʮʠʠ ʥʝʢʦʪʦʨʳʝ ʝʸ ʛʣʘʚʳ ʠʤʝʶʪ ʥʦʨʤʳ, ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʛʣʘʚʝ 1. ɸ ʪʘʢʠʝ 

ʠʩʪʦʯʥʠʢʠ ʧʨʘʚʘ, ʢʘʢ ʶʨʠʜʠʯʝʩʢʘʷ ʜʦʢʪʨʠʥʘ, ʨʝʣʠʛʠʦʟʥʘʷ ʜʦʢʪʨʠʥʘ, ʦʙʳʯʘʡ, ʧʨʦʩʪʦ ʢʠʰʘʪ 

ʥʠʛʠʣʠʩʪʠʯʝʩʢʠʤʠ ʫʩʪʘʥʦʚʢʘʤʠ. 

ʇʨʠʤʝʨ ʥʝʥʦʨʤʘʪʠʚʥʦʛʦ ʦʙʳʯʘʷ: ʜʝʣʝʥʠʝ ʈʦʩʩʠʠ ʥʘ çʯʘʩʪʠ ʩʚʝʪʘè ʚ ʨʝʯʘʭ ʜʠʢʪʦʨʦʚ ʧʨʦʛʥʦʟʘ ʧʦʛʦʜʳ, 

ʞʫʨʥʘʣʠʩʪʦʚ, ʧʦʣʠʪʠʢʦʚ ʠ ʪ.ʧ. [6] 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʜʘʪʴ ʩʣʝʜʫʶʱʝʝ ʨʘʟʚʸʨʥʫʪʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʘʚʫ: ʧʨʘʚʦ - ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʥʦʨʤ ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʦʚ (ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ ʠ ʥʝʧʨʘʚʦʚʳʭ ʘʢʪʦʚ) ʠ ʥʝʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʦʚ (ʚ ʪʦʤ 

ʯʠʩʣʝ ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ ʠ ʥʝʧʨʘʚʦʚʳʭ ʘʢʪʦʚ). ʇʝʨʚʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʛʣʘʚʝ 1 ʂʦʥʩʪʠʪʫʮʠʠ ʈʦʩʩʠʠ, ʚʪʦʨʳʝ - 

ʥʝʪ. 

ɺʦʧʨʦʩ: ʟʘʯʝʤ ʨʘʩʭʦʜʦʚʘʪʴ ʙʶʜʞʝʪʥʳʝ ʩʨʝʜʩʪʚʘ ʥʘ ʠʟʫʯʝʥʠʝ ʥʝʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʦʚ? 

ʇʨʝʜʣʦʞʝʥʠʷ: 

1) ʥʘ ʙʶʜʞʝʪʥʳʝ ʩʨʝʜʩʪʚʘ ʚʤʝʩʪʦ ʥʘʫʢʠ ʠ ʜʠʩʮʠʧʣʠʥʳ çʇʨʘʚʦè ʠ ʤʥʦʞʝʩʪʚʘ ʝʸ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ 

ʨʘʟʚʠʚʘʪʴ ʥʘʫʢʫ çʅʦʨʤʳ ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʦʚè (ʩʦʢʨʘʱʸʥʥʦ çʅʦʨʤʳè) ʠ ʧʨʝʧʦʜʘʚʘʪʴ ʦʜʥʦʠʤʸʥʥʫʶ 

ʜʠʩʮʠʧʣʠʥʫ, ʝʸ ʦʪʨʘʩʣʝʚʳʝ ʧʦʜʚʠʜʳ ɻʨʘʞʜʘʥʩʢʠʝ ʥʦʨʤʳ, ʄʫʥʠʮʠʧʘʣʴʥʳʝ ʥʦʨʤʳ, ʅʘʣʦʛʦʚʳʝ ʥʦʨʤʳ ʠ ʪ.ʧ. 

ʆʙʫʯʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʦ ʧʦʩʨʝʜʩʪʚʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ [7], ʩ ʩʦʙʣʶʜʝʥʠʝʤ 

ʧʨʠʥʮʠʧʘ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ [8]; 

2) ʧʦʩʢʦʣʴʢʫ ʂʦʥʩʪʠʪʫʮʠʦʥʥʳʡ ʉʫʜ ʟʘʚʝʜʦʤʦ ʥʝ ʩʧʨʘʚʣʷʝʪʩʷ ʩ ʚʚʝʨʝʥʥʦʡ ʝʤʫ ʟʘʜʘʯʝʡ ʪʦʣʢʦʚʘʥʠʷ 

ʂʦʥʩʪʠʪʫʮʠʠ, ʝʛʦ ʯʣʝʥʳ ʥʝ ʦʙʣʘʜʘʶʪ ʥʝʦʙʭʦʜʠʤʳʤʠ ʩʧʝʮʠʘʣʴʥʳʤʠ ʟʥʘʥʠʷʤʠ ʠ ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʩʠʣʴʥʳʤ 

ʚʣʠʷʥʠʝʤ ʶʨʠʜʠʯʝʩʢʦʡ ʜʦʢʪʨʠʥʳ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʥʘ ʢʦʥʢʫʨʩʥʦʡ ʦʩʥʦʚʝ ʯʝʨʝʟ ʢʦʥʪʨʘʢʪʥʫʶ ʩʠʩʪʝʤʫ [9] ʥʘ 

ʦʧʨʝʜʝʣʸʥʥʳʡ ʩʨʦʢ ʜʝʣʝʛʠʨʦʚʘʪʴ ʧʨʘʚʦ ʪʦʣʢʦʚʘʥʠʷ ʂʦʥʩʪʠʪʫʮʠʠ ʥʝʢʦʤʤʝʨʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ; 

3) ʧʨʠʜʘʪʴ ʬʝʜʝʨʘʣʴʥʳʡ (ʦʙʷʟʘʪʝʣʴʥʳʡ) ʩʪʘʪʫʩ ʨʝʝʩʪʨʫ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʩʣʦʚ, 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʤʫ ʠ ʩʦʚʝʨʰʝʥʩʪʚʫʝʤʦʤʫ ʥʝʢʦʤʤʝʨʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ, ʫʢʘʟʘʥʥʦʡ ʚ ʧ. 2; 

4) ʫʩʪʘʥʦʚʠʪʴ ʜʣʷ ʚʩʝʭ ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ ʜʦʣʞʥʦʩʪʥʳʭ ʣʠʮ, ʚ ʪʦʤ ʯʠʩʣʝ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʠ, ʘ ʪʘʢʞʝ 

ʧʦʣʫʯʘʪʝʣʝʡ ʙʶʜʞʝʪʥʳʭ ʩʨʝʜʩʪʚ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʉʄʀ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʪ.ʧ. ʦʙʷʟʘʪʝʣʴʥʫʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʧʝʨʝʧʦʜʛʦʪʦʚʢʫ ʠ ʨʝʛʫʣʷʨʥʦʝ ʧʦʚʳʰʝʥʠʝ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʦ ʜʠʩʮʠʧʣʠʥʝ çʅʦʨʤʳè ʥʝ ʨʝʞʝ 1 ʨʘʟʘ ʢʘʞʜʳʝ: 

- 2 ʛʦʜʘ ʜʣʷ ʚʳʩʰʠʭ ʜʦʣʞʥʦʩʪʥʳʭ ʣʠʮ; 

- 3 ʛʦʜʘ ʜʣʷ ʜʨʫʛʠʭ ʜʦʣʞʥʦʩʪʥʳʭ ʣʠʮ; 

- 5 ʣʝʪ ʜʣʷ ʜʨʫʛʠʭ ʧʦʣʫʯʘʪʝʣʝʡ ʙʶʜʞʝʪʥʳʭ ʩʨʝʜʩʪʚ. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 
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ʕʃɽʄɽʅʊʓ ɸɼʄʀʅʀʉʊʈɸʊʀɺʅʆɻʆ ɼʆɻʆɺʆʈɸ  

ɺ ʉʌɽʈɽ ʇʈɽɼʇʈʀʅʀʄɸʊɽʃʔʉʂʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ 

 

ʕʣʝʤʝʥʪʳ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʜʦʛʦʚʦʨʘ ï ʵʪʦ ʝʛʦ ʥʝʦʙʭʦʜʠʤʳʝ ʠ ʜʦʩʪʘʪʦʯʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ, 

ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʶʨʠʜʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ, ʧʦʟʚʦʣʷʶʪ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʢʦʥʢʨʝʪʥʳʡ ʧʨʘʚʦʚʦʡ ʘʢʪ ʢʘʢ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ ʜʦʛʦʚʦʨ ʠ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʘʥʠʝʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʜʣʝʞʘʱʝʛʦ ʧʨʘʚʦʚʦʛʦ ʨʝʞʠʤʘ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ ʚ ʩʬʝʨʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ʕʣʝʤʝʥʪʘʤʠ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʜʦʛʦʚʦʨʘ ʚʳʩʪʫʧʘʶʪ ʝʛʦ ʩʪʦʨʦʥʳ, ʦʙʲʝʢʪ (ʧʨʝʜʤʝʪ) ʠ ʶʨʠʜʠʯʝʩʢʦʝ ʩʦʜʝʨʞʘʥʠʝ. 

 ʉʪʦʨʦʥʳ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʜʦʛʦʚʦʨʘ ï ʵʪʦ ʝʛʦ ʫʯʘʩʪʥʠʢʠ ʠʣʠ ʩʫʙʲʝʢʪʳ. ʉʪʦʨʦʥʘʤʠ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʜʦʛʦʚʦʨʘ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʧʨʘʚʦʩʫʙʲʝʢʪʥʳʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʠ ʢʦʣʣʝʢʪʠʚʥʳʝ 

ʩʫʙʲʝʢʪʳ, ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ ʥʘʜʝʣʝʥ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʚʣʘʩʪʥʳʤʠ ʧʦʣʥʦʤʦʯʠʷʤʠ. ʇʦʪʝʥʮʠʘʣʴʥʦ, ʢʨʦʤʝ 

ʚʣʘʩʪʥʦʛʦ ʩʫʙʲʝʢʪʘ, ʩʪʦʨʦʥʦʡ ʜʦʛʦʚʦʨʘ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʣʶʙʦʝ ʬʠʟʠʯʝʩʢʦʝ ʠʣʠ ʶʨʠʜʠʯʝʩʢʦʝ ʣʠʮʦ, 

ʢʦʪʦʨʦʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʩʣʘʙʦʡ ʝʛʦ ʩʪʦʨʦʥʦʡ. ʂʨʦʤʝ ʪʦʛʦ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʤʠ 

ʥʦʨʤʘʤʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʛʨʘʥʠʯʝʥʠʡ ʜʣʷ ʫʯʘʩʪʠʷ ʚ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-

ʜʦʛʦʚʦʨʥʳʭ ʦʪʥʦʰʝʥʠʷʭ ʠʥʦʩʪʨʘʥʥʳʭ ʛʨʘʞʜʘʥ, ʣʠʮ ʙʝʟ ʛʨʘʞʜʘʥʩʪʚʘ ʠ ʠʥʦʩʪʨʘʥʥʳʭ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ, ʯʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʩʧʝʮʠʬʠʢʦʡ ʠʭ ʩʪʘʪʫʩʘ ʢʘʢ ʩʫʙʲʝʢʪʦʚ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʧʨʘʚʘ ʠ ʫʯʘʩʪʥʠʢʦʚ ʦʙʱʝʩʪʚʝʥʥʳʭ 

ʦʪʥʦʰʝʥʠʡ ʚ ʩʬʝʨʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ʊʘʢʞʝ ʥʦʨʤʘʤʠ ʧʫʙʣʠʯʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʤʦʞʝʪ 

ʙʳʪʴ ʩʧʝʮʠʘʣʴʥʦ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥ ʩʦʩʪʘʚ ʩʫʙʲʝʢʪʦʚ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʜʦʛʦʚʦʨʘ.  

ʃʶʙʦʡ ʩʫʙʲʝʢʪ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʧʨʘʚʦʩʫʙʲʝʢʪʥʦʩʪʴʶ, ʯʪʦ ʚ ʦʩʥʦʚʝ ʧʦʟʚʦʣʠʪ ʝʤʫ 

ʙʳʪʴ ʫʯʘʩʪʥʠʢʦʤ ʣʶʙʦʛʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʧʨʘʚʦʦʪʥʦʰʝʥʠʷ, ʘ ʨʘʚʥʦ ʦʥ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʩʧʝʮʠʘʣʴʥʦʡ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʜʦʛʦʚʦʨʥʦʡ ʩʜʝʣʢʦʩʧʦʩʦʙʥʦʩʪʴʶ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʜʦʛʦʚʦʨʘ ʚʦʟʥʠʢʘʶʪ ʩʫʙʲʝʢʪʠʚʥʳʝ ʧʨʘʚʘ ʠ ʦʙʷʟʘʥʥʦʩʪʠ ʝʛʦ ʩʪʦʨʦʥ. 

ʕʪʠ ʧʨʘʚʘ ʠ ʦʙʷʟʘʥʥʦʩʪʠ ʤʦʞʥʦ ʧʦʣʘʛʘʪʴ ʧʫʙʣʠʯʥʳʤʠ. [2] ʉʫʙʲʝʢʪʠʚʥʳʝ ʧʫʙʣʠʯʥʳʝ ʧʨʘʚʘ 

ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʳ ʂʦʥʩʪʠʪʫʮʠʦʥʥʳʤ ʉʫʜʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ: ʚ ʩʫʙʲʝʢʪʠʚʥʦʤ ʧʨʘʚʝ ʢʘʞʜʦʛʦ 

ʛʨʘʞʜʘʥʠʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʮʝʣʝʧʦʣʘʛʘʥʠʝ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʣʠʯʥʳʭ ʠʥʪʝʨʝʩʦʚ ʠ 

ʧʨʠʥʠʤʘʝʤʳʭ ʠʤ ʩʦʮʠʘʣʴʥʳʭ ʮʝʥʥʦʩʪʝʡ, ʠʥʪʝʛʨʠʨʦʚʘʥʦ ʚ ʩʦʮʠʘʣʴʥʫʶ ʩʦʣʠʜʘʨʥʦʩʪʴ. [1] 

ʆʙʲʝʢʪ (ʧʨʝʜʤʝʪ) ʜʦʛʦʚʦʨʘ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʝʛʦ ʵʣʝʤʝʥʪʦʤ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥ 

ʦʩʥʦʚʘʥʠʝʤ ʠ ʮʝʣʴʶ ʝʛʦ ʩʦʚʝʨʰʝʥʠʷ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ ʦʪʥʦʰʝʥʠʠ ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ ʠʤʝʝʪ ʤʝʩʪʦ 
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ʢʘʪʝʛʦʨʠʘʣʴʥʘʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ, ʩʚʷʟʘʥʥʘʷ ʩ ʪʝʤ, ʯʪʦ ʚ ʜʦʢʪʨʠʥʝ, ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ ʠ 

ʧʨʘʚʦʧʨʠʤʝʥʠʪʝʣʴʥʦʡ ʧʨʘʢʪʠʢʝ ʦʙʲʝʢʪ ʠ ʧʨʝʜʤʝʪ ʜʦʛʦʚʦʨʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʙʳʯʥʦ ʢʘʢ ʚʟʘʠʤʦʟʘʤʝʥʠʤʳʝ 

ʧʦʥʷʪʠʷ.  

ʂʘʢ ʧʨʘʚʠʣʦ, ʫʯʝʥʳʝ-ʘʜʤʠʥʠʩʪʨʘʪʠʚʠʩʪʳ ʩʭʦʜʷʪʩʷ ʚʦ ʤʥʝʥʠʠ, ʯʪʦ ʦʙʲʝʢʪʦʤ (ʧʨʝʜʤʝʪʦʤ) 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʜʦʛʦʚʦʨʥʳʭ ʦʪʥʦʰʝʥʠʡ ʷʚʣʷʶʪʩʷ ʜʝʡʩʪʚʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʮʝʣʝʡ 

ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. [3, ʩ. 134; 4, ʩ. 275; 9, ʩ. 384; 7, ʩ. 54] ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʠʤʝʶʪ ʤʝʩʪʦ ʠʥʳʝ 

ʧʦʜʭʦʜʳ. [8, ʩ. 110; 10, ʩ. 108-109; 3, ʩ. 90] 

ʄʳ ʧʦʣʘʛʘʝʤ ʚʦʟʤʦʞʥʳʤ ʜʦʧʫʩʪʠʤʳʤ ʛʦʚʦʨʠʪʴ ʠʤʝʥʥʦ ʦ ʧʨʝʜʤʝʪʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʜʦʛʦʚʦʨʘ ʧʦ 

ʩʣʝʜʫʶʱʠʤ ʦʩʥʦʚʘʥʠʷʤ. 

ɺʦ-ʧʝʨʚʳʭ, ʘʢʩʠʦʣʦʛʠʯʝʩʢʘʷ ʩʫʱʥʦʩʪʴ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʜʦʛʦʚʦʨʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʜʦʛʦʚʦʨ 

ʚʳʩʪʫʧʘʝʪ ʛʠʙʢʦʡ ʧʨʘʚʦʚʦʡ ʬʦʨʤʦʡ, ʚ ʢʦʪʦʨʫʶ ʤʦʛʫʪ ʦʙʣʝʢʘʪʴʩʷ ʧʨʘʚʦʚʳʝ ʦʪʥʦʰʝʥʠʷ ʚ ʩʬʝʨʝ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ [3, ʩ. 9]. ʇʨʘʢʩʠʦʣʦʛʠʯʝʩʢʘʷ ʩʫʱʥʦʩʪʴ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʜʦʛʦʚʦʨʘ ʩʦʩʪʦʠʪ ʚ 

ʪʦʤ, ʯʪʦ ʦʥ ʥʘʧʨʘʚʣʝʥ ʥʘ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʩʦʮʠʘʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʬʘʢʪʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʭ ʫʯʘʩʪʥʠʢʦʚ. ʕʪʦ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʦʩʥʦʚʘʥʦ ʥʘ ʟʘʢʦʥʝ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʬʦʨʤʠʨʫʶʪʩʷ 

ʧʨʝʜʝʣʳ ʚʦʟʤʦʞʥʦʛʦ ʠ ʜʦʣʞʥʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʘ ʨʘʚʥʦ ʧʦʩʣʝʜʩʪʚʠʷ ʥʝʥʘʜʣʝʞʘʱʝʛʦ ʧʦʚʝʜʝʥʠʷ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʧʨʝʜʤʝʪʦʤ ʜʦʛʦʚʦʨʘ ʚʳʩʪʫʧʘʶʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢʦʤʧʣʝʢʩʳ ʬʘʢʪʠʯʝʩʢʠʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʩʫʙ̡ʝʢʪʦʚ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʥʝ ʜʦʩʪʘʪʦʯʥʦ ʢʦʨʨʝʢʪʥʦ ʛʦʚʦʨʠʪʴ ʦ ʧʨʝʜʤʝʪʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʜʦʛʦʚʦʨʘ 

ʢʘʢ ʦ ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʮʝʩʩʘʭ, ʪʘʢ ʠʣʠ ʠʥʘʯʝ ʩʚʷʟʘʥʥʳʝ ʩ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʘʜʤʠʥʠʩʪʨʘʮʠʠ 

(ʧʦʣʫʯʘʝʤ ʥʝʦʙʦʩʥʦʚʘʥʥʦ ʰʠʨʦʢʦʝ ʪʦʣʢʦʚʘʥʠʝ ʧʨʝʜʤʝʪʘ ʜʦʛʦʚʦʨʘ, ʩʦʧʦʩʪʘʚʠʤʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʴʶ 

ʦʪʨʘʩʣʝʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ), ʢʘʢ ʧʨʘʚʘʭ ʠ ʦʙʷʟʘʥʥʦʩʪʷʭ ʩʪʦʨʦʥ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʩʚʷʟʠ ʩ ʦʩʫʱʝʩʪʚʣʝʥʠʝʤ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ (ʧʫʙʣʠʯʥʦʡ) ʬʫʥʢʮʠʠ (ʧʦʣʫʯʘʝʤ ʩʤʝʰʝʥʠʝ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʜʦʛʦʚʦʨʘ, ʘ ʨʘʚʥʦ ʪʨʝʙʫʝʪ 

ʧʦʷʩʥʝʥʠʷ ʧʦʥʷʪʠʝ ʧʫʙʣʠʯʥʦʡ ʬʫʥʢʮʠʠ), ʢʘʢ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʦʨʛʘʥʘʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʫʧʨʘʚʣʝʥʠʷ 

ʦʙʱʝʩʪʚʦʤ (ʧʦʣʫʯʘʝʤ ʩʤʝʰʝʥʠʝ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʬʦʨʤʳ ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʘʤʦʡ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ). ʊʘʢʞʝ ʧʦʣʘʛʘʝʤ, ʯʪʦ ʚʨʷʜ ʣʠ ʦʧʨʘʚʜʘʥʦ ʛʦʚʦʨʠʪʴ ʦ ʧʨʝʜʤʝʪʝ ʜʦʛʦʚʦʨʘ ʩ 

ʤʘʪʝʨʠʘʣʴʥʦ-ʮʝʥʥʦʩʪʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ. ʆʙʲʝʢʪ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʤʠʨʘ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʯʘʩʪʴʶ ʩʦʜʝʨʞʘʥʠʷ 

ʜʦʛʦʚʦʨʘ, ʥʦ ʥʝ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʝʛʦ ʧʨʝʜʤʝʪʦʤ. 

ɺʦ-ʚʪʦʨʳʭ, ʧʨʝʜʤʝʪʥʘʷ ʦʙʣʘʩʪʴ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʜʦʛʦʚʦʨʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʢʦʨʨʝʣʠʨʫʝʪ 

ʧʨʝʜʤʝʪʥʦʡ, ʥʦ ʥʝ ʦʙʲʝʢʪʥʦʡ, ʦʙʣʘʩʪʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. ʂʘʪʝʛʦʨʠʷ ʦʙʲʝʢʪʘ 

ʠʤʝʝʪ ʩʤʳʩʣ ʧʨʠ ʦʧʠʩʘʥʠʠ ʤʦʨʬʦʣʦʛʠʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʦʪʥʦʰʝʥʠʷ, ʢʦʪʦʨʦʝ ʪʨʘʜʠʮʠʦʥʥʦ 

ʩʢʣʘʜʳʚʘʝʪʩʷ, ʢʘʢ ʤʠʥʠʤʫʤ, ʠʟ ʪʨʝʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ï ʩʫʙʲʝʢʪʫ, ʦʙʲʝʢʪ ʠ ʶʨʠʜʠʯʝʩʢʦʡ ʩʦʜʝʨʞʘʥʠʝ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʜʦʛʦʚʦʨʥʦʝ ʦʪʥʦʰʝʥʠʝ ʚ ʩʠʩʪʝʤʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ 

ʦʪʥʦʰʝʥʠʡ ʠʤʝʝʪ ʩʚʦʡ ʦʙʲʝʢʪ. ʅʦ ʩʘʤ ʜʦʛʦʚʦʨ ʢʘʢ ʧʨʘʚʦʚʘʷ ʬʦʨʤʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʵʪʠʭ ʦʪʥʦʰʝʥʠʡ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʝʜʤʝʪʦʤ ʦʪʨʘʩʣʝʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠʤʝʝʪ ʩʚʦʡ ʩʦʙʩʪʚʝʥʥʳʡ ʩʨʝʟ, ʪ.ʝ. ʩʚʦʡ ʧʨʝʜʤʝʪ, ʚ 

ʩʚʷʟʠ ʩ ʢʦʪʦʨʳʤ ʩʦʚʝʨʰʘʝʪʩʷ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ ʜʦʛʦʚʦʨ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʤʳ ʧʦʣʫʯʘʝʤ ʥʝ ʧʨʦʩʪʦ 

ʦʪʦʞʜʝʩʪʚʣʝʥʠʝ ʧʨʝʜʤʝʪʘ ʠ ʦʙʲʝʢʪʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʜʦʛʦʚʦʨʘ, ʥʦ ʠ ʦʙʲʝʢʪʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ 

ʜʦʛʦʚʦʨʘ ʠ ʦʙʲʝʢʪʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʦʪʥʦʰʝʥʠʷ, ʯʪʦ ʥʝ ʦʜʥʦ ʠ ʪʦʞʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ ʜʦʛʦʚʦʨ ʢʘʢ ʧʨʘʚʦʚʦʡ ʘʢʪ ʠ ʬʦʨʤʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠʤʝʝʪ ʠʤʝʥʥʦ ʧʨʝʜʤʝʪʥʫʶ ʦʙʣʘʩʪʴ. 

ʂʨʦʤʝ ʪʦʛʦ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ ʶʨʠʜʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ 

ʜʦʛʦʚʦʨʘ ʚ ʮʝʣʦʤ ʪʘʢʞʝ ʚʣʠʷʶʪ ʥʘ ʧʦʥʠʤʘʥʠʝ ʝʛʦ ʧʨʝʜʤʝʪʘ. ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ ʜʦʛʦʚʦʨ ï ʵʪʦ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʶʨʠʜʠʯʝʩʢʠʡ ʬʘʢʪ, ʦʪʥʦʰʝʥʠʝ ʠ ʧʨʘʚʦʚʘʷ ʬʦʨʤʘ ʵʪʦʛʦ ʦʪʥʦʰʝʥʠʷ. ʖʨʠʜʠʯʝʩʢʠʡ ʬʘʢʪ ʝʩʪʴ 

ʧʨʘʚʦʚʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʦʙʲʝʢʪʠʚʘʮʠʠ ʢʘʢʦʛʦ-ʣʠʙʦ ʷʚʣʝʥʠʷ, ʜʝʡʩʪʚʠʷ, ʩʦʩʪʦʷʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫ ʥʝʛʦ ʢʘʢ ʫ 

ʬʘʢʪʠʯʝʩʢʦʛʦ ʞʠʟʥʝʥʥʦʛʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʤʝʪʘ ʚʦʦʙʱʝ. ʋ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-

ʜʦʛʦʚʦʨʥʦʛʦ ʦʪʥʦʰʝʥʠʷ, ʢʘʢ ʫʞʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʝʩʪʴ ʦʙʲʝʢʪ, ʘ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʤʝʪ ʚ ʚʠʜʝ ʷʚʣʝʥʠʷ 

ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʤʠʨʘ, ʚ ʩʚʷʟʠ ʩ ʢʦʪʦʨʳʤ ʵʪʦ ʦʪʥʦʰʝʥʠʷ ʚʦʟʥʠʢʘʝʪ (ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʦʙʲʝʢʪʦʤ ʠ ʧʨʝʜʤʝʪʦʤ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʧʨʘʚʦʥʘʨʫʰʝʥʠʷ). ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ ʜʦʛʦʚʦʨ ʢʘʢ ʧʨʘʚʦʚʘʷ ʬʦʨʤʘ ʦʪʥʦʰʝʥʠʷ, ʪ.ʝ. ʢʘʢ 

ʜʦʢʫʤʝʥʪ, ʦʧʦʩʨʝʜʫʶʱʠʡ ʵʪʠ ʦʪʥʦʰʝʥʠʷ, ʠʤʝʝʪ ʧʨʝʜʤʝʪ, ʧʦ ʧʦʚʦʜʫ ʢʦʪʦʨʦʛʦ ʦʥ ʩʦʚʝʨʰʘʝʪʩʷ.  

ʇʨʝʜʤʝʪ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʜʦʛʦʚʦʨʘ ʩʦʦʪʥʦʩʠʪʩʷ ʩ ʩʘʤʠʤ ʜʦʛʦʚʦʨʦʤ ʢʘʢ ʮʝʣʴ, ʥʘʧʨʘʚʣʝʥʠʝ  



ʄɽɾɼʋʅɸʈʆɼʅʓʁ ʅɸʋʏʅʓʁ ɾʋʈʅɸʃ çʀʅʅʆɺɸʎʀʆʅʅɸʗ ʅɸʋʂɸè ˉ9/2016 ISSN 2410-6070 

 
236 

 

ʚʦʟʜʝʡʩʪʚʠʷ, ʪ.ʝ. ʧʨʝʜʤʝʪ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʜʦʛʦʚʦʨʘ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥ ʝʛʦ ʢʘʫʟʦʡ ʠ ʷʚʣʷʝʪʩʷ ʝʝ 

ʚʳʨʘʞʝʥʠʝʤ.  

 ʉʦʜʝʨʞʘʥʠʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʜʦʛʦʚʦʨʘ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʠʷ: ʠʤʤʘʥʝʥʪʥʳʝ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʤʫ ʜʦʛʦʚʦʨʫ (ʢʦʥʪʨʦʣʴ ʚʣʘʩʪʥʦʡ ʩʪʦʨʦʥʳ ʟʘ ʠʩʧʦʣʥʝʥʠʝʤ ʢʦʥʪʨʘʛʝʥʪʦʤ ʫʩʣʦʚʠʡ ʜʦʛʦʚʦʨʘ, 

ʧʨʝʨʦʛʘʪʠʚʘ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʜʦʛʦʚʦʨ ʠʣʠ ʦʪʢʘʟʘ ʦʪ ʥʝʛʦ ʚ ʦʜʥʦʩʪʦʨʦʥʥʝʤ ʧʦʨʷʜʢʝ); 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʝ ʚʣʘʩʪʥʦʡ ʩʪʦʨʦʥʦʡ (ʢʦʥʪʨʘʛʝʥʪ ʣʠʙʦ ʧʨʠʥʠʤʘʝʪ ʠʭ, ʣʠʙʦ ʦʪʢʘʟʳʚʘʝʪʩʷ ʦʪ ʫʯʘʩʪʠʷ ʚ 

ʜʦʛʦʚʦʨʝ); ʧʦ ʢʦʪʦʨʳʤ ʜʦʣʞʥʦ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ ʦʙʦʶʜʥʦʝ ʩʦʛʣʘʩʠʝ ʚ ʩʠʣʫ ʟʘʢʦʥʘ; ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ, 

ʢʦʪʦʨʳʝ ʢʦʥʪʨʘʛʝʥʪʳ ʩʦʯʣʠ ʥʝʦʙʭʦʜʠʤʳʤ ʚʢʣʶʯʠʪʴ ʚ ʜʦʛʦʚʦʨ. ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʦʪʣʠʯʘʪʴ ʧʨʠʤʝʨʥʳʝ 

ʫʩʣʦʚʠʷ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʜʦʛʦʚʦʨʘ ʠ ʧʨʠʤʝʨʥʳʡ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ ʜʦʛʦʚʦʨ ʦʪ ʦʙʷʟʘʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ, 

ʥʝ ʧʦʜʣʝʞʘʱʠʭ ʠʟʤʝʥʝʥʠʶ ʢʦʥʪʨʘʛʝʥʪʘʤʠ. ʇʨʠʤʝʨʥʳʡ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ ʜʦʛʦʚʦʨ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʠʤʝʝʪ 

ʨʝʢʦʤʝʥʜʘʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. ʊʠʧʦʚʦʡ ʜʦʛʦʚʦʨ ʬʘʢʪʠʯʝʩʢʠ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʜʣʷ ʢʦʥʪʨʘʛʝʥʪʦʚ, ʝʛʦ 

ʩʦʜʝʨʞʘʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʩʦʭʨʘʥʝʥʦ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʧʨʠ ʩʦʚʝʨʰʝʥʠʠ ʜʦʛʦʚʦʨʘ. ʇʨʠʤʝʨʥʳʝ ʫʩʣʦʚʠʷ ʤʦʛʫʪ 

ʙʳʪʴ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʚ ʬʦʨʤʝ ʧʨʠʤʝʨʥʦʛʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʜʦʛʦʚʦʨʘ, ʘ ʨʘʚʥʦ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʳ 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʦ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʧʦʣʘʛʘʝʤ, ʯʪʦ ʜʝʡʩʪʚʠʷ ʧʦ ʟʘʢʣʶʯʝʥʠʶ, ʠʩʧʦʣʥʝʥʠʶ, ʠʟʤʝʥʝʥʠʶ ʠ 

ʨʘʩʪʦʨʞʝʥʠʶ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʜʦʛʦʚʦʨʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʤʘʢʩʠʤʘʣʴʥʦ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʪʴ ʥʘ 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʤ ʫʨʦʚʥʝ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ ʜʦʛʦʚʦʨ ʠʤʝʝʪ ʩʚʦʶ ʤʦʨʬʦʣʦʛʠʶ, ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʫʶ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʬʝʨʳ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 
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ɼ.ʆ. ɻʨʳʟʣʦʚʘ 

ʩʪʫʜʝʥʪʢʘ 3 ʢʫʨʩʘ 

ʖʨʠʜʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʅʀʋ çɹʝʣɻʋè, ʛ. ɹʝʣʛʦʨʦʜ, ʈʌ 

 

ʇʉʀʍʀʏɽʉʂʆɽ ʉʆʉʊʆʗʅʀɽ ʃʀʎɸ ɺʆ ɺʈɽʄʗ ʉʆɺɽʈʐɽʅʀʗ ʇʈɽʉʊʋʇʃɽʅʀʗ 

 

ɸʥʥʦʪʘʮʠʷ 

ɸʥʘʣʠʟʠʨʫʶʪʩʷ ʧʩʠʭʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʨʝʩʪʫʧʥʠʢʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʚ ʦʙʣʘʩʪʠ ʫʛʦʣʦʚʥʦʛʦ ʧʨʘʚʘ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʟʘ ʦʩʥʦʚʫ ʙʳʣʦ ʧʦʣʦʞʝʥʦ ʠʟʫʯʝʥʠʝ ʧʦʥʷʪʠʷ 

ʚʤʝʥʷʝʤʦʩʪʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʫʛʦʣʦʚʥʦʛʦ ʢʦʜʝʢʩʘ ʇʦʣʴʰʠ, ʀʪʘʣʠʠ, ɻʝʨʤʘʥʠʠ, ʀʩʧʘʥʠʠ, ʀʟʨʘʠʣʷ ʠ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʅʝʚʤʝʥʷʝʤʦʩʪʴ, ʠʩʧʦʣʥʠʪʝʣʴ, ʧʩʠʭʦʣʦʛʠʷ, ʜʝʷʥʠʝ, ʚʤʝʥʷʝʤʦʩʪʴ,  

ʧʩʠʭʠʯʝʩʢʦʝ ʨʘʩʩʪʨʦʡʩʪʚʦ, ʫʛʦʣʦʚʥʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ. 

 

ʀʟʫʯʝʥʠʝ ʣʠʯʥʦʩʪʠ ʧʨʝʩʪʫʧʥʠʢʘ ʢʘʢ ʩʫʙʲʝʢʪʘ ʧʨʝʩʪʫʧʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʘʣʴʥʳʤ. ɿʘʜʘʯʘ 

ʝʛʦ ð ʧʦʟʥʘʥʠʝ ʪʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʠʣʠ ʩʫʙʲʝʢʪʠʚʥʫʶ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʚʝʨʰʝʥʠʷ ʯʝʣʦʚʝʢʦʤ ʫʛʦʣʦʚʥʦ ʥʘʢʘʟʫʝʤʳʭ ʜʝʷʥʠʡ. ɺ ʵʪʦʡ ʩʚʷʟʠ 

ʨʘʙʦʪʥʠʢʠ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ ʨʘʩʢʨʳʪʠʝ ʠ ʨʘʩʩʣʝʜʦʚʘʥʠʝ ʧʨʝʩʪʫʧʣʝʥʠʡ, 

ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʩʫʜʝʙʥʦʤ ʧʨʦʮʝʩʩʝ, ʩʪʘʚʷʪ ʧʝʨʝʜ ʩʦʙʦʡ ʟʘʜʘʯʫ ʧʦʥʷʪʴ, ʯʪʦ ʞʝ ʚ çʧʩʠʭʦʣʦʛʠʠè ʣʠʯʥʦʩʪʠ 

ʚʳʩʪʫʧʠʣʦ ʧʨʠʯʠʥʦʡ ʩʦʚʝʨʰʝʥʠʷ ʜʝʷʥʠʷ, ʚ ʩʠʣʫ ʢʘʢʠʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʣʠʯʥʦʩʪʠ ʚ ʩʣʦʞʠʚʰʠʭʩʷ ʫʩʣʦʚʠʷʭ ʯʝʣʦʚʝʢ ʜʝʡʩʪʚʦʚʘʣ ʧʨʝʩʪʫʧʥʳʤ ʦʙʨʘʟʦʤ, ʷʚʣʷʶʪʩʷ ʣʠ ʝʛʦ ʜʝʡʩʪʚʠʷ 

ʧʣʦʜʦʤ ʩʦʙʩʪʚʝʥʥʦʡ ʠʥʠʮʠʘʪʠʚʳ ʠʣʠ ʢ ʵʪʠʤ ʜʝʡʩʪʚʠʷʤ ʝʛʦ ʧʦʜʪʦʣʢʥʫʣʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ. 

ʀʟʫʯʝʥʠʝ ʣʠʯʥʦʩʪʥʳʭ ʧʨʝʜʧʦʩʳʣʦʢ ʧʨʝʩʪʫʧʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʩʪʦʨʦʥʳ ʛʝʥʝʟʠʩʘ ʩʦʚʝʨʰʝʥʥʦʛʦ ʜʝʷʥʠʷ, ʧʦʥʠʤʘʥʠʷ ʝʛʦ ʤʦʪʠʚʦʚ ʠ ʮʝʣʝʡ, ʧʩʠʭʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʩʫʙʲʝʢʪʘ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʩʠʩʪʝʤʳ ʫʛʦʣʦʚʥʦʛʦ ʧʨʘʚʘ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʨʠʤʩʢʦʡ ʢʫʣʴʪʫʨʝ ʧʨʘʚʘ ʧʨʠʟʥʘʶʪ ʙʘʟʦʚʳʡ 

ʧʨʠʥʮʠʧ ʥʝʨʘʟʨʳʚʥʦʡ ʩʚʷʟʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʩ ʧʦʥʷʪʠʝʤ ʚʠʥʳ (nullum crimen sine culpa ï ʙʝʟ ʚʠʥʳ ʥʝʪ 

ʧʨʝʩʪʫʧʣʝʥʠʷ). ʋʞʝ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ ʖʩʪʠʥʠʘʥʘ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʠʩʧʦʣʥʠʪʝʣʷ ʩʪʘʚʠʣʘʩʴ ʚ ʟʘʚʠʩʠʤʦʩʪʴ 

ʦʪ ʝʛʦ ʫʤʩʪʚʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ [1]. ʆʩʥʦʚʥʳʤ ʧʨʠʥʮʠʧʦʤ ʥʘʣʠʯʠʷ ʚʠʥʳ ʩʦʚʝʨʰʠʚʰʝʤʫ ʟʘʧʨʝʱʸʥʥʦʝ ʜʝʷʥʠʝ 

ʷʚʣʷʝʪʩʷ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʪʘʢʦʤʫ ʧʨʠʧʠʩʳʚʘʥʠʶ [2].  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʩʫʱʝʩʪʚʫʶʱʝʡ ʜʦʢʪʨʠʥʳ ʫʛʦʣʦʚʥʦʛʦ ʧʨʘʚʘ, ʩʫʪʴ ʚʠʥʳ ʫʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʧʩʠʭʠʯʝʩʢʦʤ 

ʦʪʥʦʰʝʥʠʠ ʠʩʧʦʣʥʠʪʝʣʷ ʢ ʩʦʚʝʨʰʝʥʥʦʤʫ ʧʨʝʩʪʫʧʣʝʥʠʶ, ʚʦ ʚʤʝʥʷʝʤʦʤ ʚ ʚʠʥʫ ʧʩʠʭʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ 

ʠʩʧʦʣʥʠʪʝʣʷ ʢ ʜʝʷʥʠʶ ʠ ʚ ʦʙʚʠʥʝʥʠʠ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʧʨʝʜʲʷʚʠʪʴ ʠʩʧʦʣʥʠʪʝʣʶ ʧʨʦʪʠʚʦʧʨʘʚʥʦʛʦ ʜʝʷʥʠʷ, 

ʥʘʢʘʟʫʝʤʦʛʦ ʠ ʟʘʩʣʫʞʠʚʘʶʱʝʛʦ ʥʘʢʘʟʘʥʠʷ ʟʘ ʪʦ, ʯʪʦ ʦʥ ʥʝ ʧʦʜʯʠʥʠʣʩʷ ʧʨʘʚʦʚʦʡ ʥʦʨʤʝ [3]. 

J. ʄʘʢʘʨʝʚʠʯ ʩʚʳʰʝ 100 ʣʝʪ ʥʘʟʘʜ ʧʠʩʘʣ, ʧʨʠʟʥʘʚʘʷ, ʯʪʦ: çɺʤʝʥʷʝʤʦʩʪʴʶ ʥʘʟʳʚʘʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʫʩʣʦʚʠʡ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʚ ʥʘʣʠʯʠʠ ʩʦ ʩʪʦʨʦʥʳ ʩʫʙʲʝʢʪʘ ʧʨʝʩʪʫʧʣʝʥʠʷ, ʯʪʦʙʳ 

ʦʙʦʩʥʦʚʘʪʴ ʫʛʦʣʦʚʥʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴè[4]. ʀʥʳʝ ʘʚʪʦʨʳ ʦʪʤʝʯʘʣʠ, ʯʪʦ ʚʤʝʥʷʝʤʦʩʪʴ ʩʚʷʟʘʥʘ ʩʦ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʦʥʠʤʘʪʴ ʟʘʢʦʥʥʳʡ ʧʦʨʷʜʦʢ, ʪʦ ʝʩʪʴ ʩʧʦʩʦʙʥʦʩʪʴʶ ʦʩʦʟʥʘʚʘʪʴ, çʯʪʦ ʪʘʢʦʝ ʭʦʨʦʰʦ, ʘ ʯʪʦ 

ʧʣʦʭʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʦʨʘʣʠè, ʘ ʪʘʢʞʝ çʯʪʦ ʧʨʝʜʧʠʩʘʥʦ ʠ ʟʘʧʨʝʱʝʥʦ ʜʝʡʩʪʚʫʶʱʠʤʠ ʥʦʨʤʘʤʠè [5]. ɺ 

ʢʣʘʩʩʠʯʝʩʢʦʤ ʧʦʥʠʤʘʥʠʠ ʚʤʝʥʷʝʤʦʩʪʴʶ ʥʘʟʳʚʘʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʠʤʝʪʴ çʧʣʦʭʦʝ ʥʘʤʝʨʝʥʠʝè ʠ ʦʩʫʱʝʩʪʚʠʪʴ 

ʝʛʦ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʩʧʦʩʦʙʥʦʩʪʠ ʚʣʘʜʝʪʴ ʩʦʙʩʪʚʝʥʥʳʤʠ ʜʚʠʛʘʪʝʣʴʥʳʤʠ ʠʤʧʫʣʴʩʘʤʠ[6]. 

ɼʦʢʪʨʠʥʘ, ʥʝ ʜʘʚʘʷ ʦʜʥʦʟʥʘʯʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʚʦʧʨʦʩ, ʯʪʦ ʦʟʥʘʯʘʝʪ çʚʤʝʥʷʝʤʦʩʪʴè ʠʩʧʦʣʥʠʪʝʣʷ, ʜʘʣʘ  

ʧʦʣʝ ʜʣʷ ʤʘʥʝʚʨʘ ʩʫʜʝʙʥʦʡ ʧʨʘʢʪʠʢʝ. ɺʝʨʭʦʚʥʳʡ ʉʫʜ ʦʧʨʝʜʝʣʠʣ ʧʦʥʷʪʠʝ ʚʤʝʥʷʝʤʦʩʪʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ  
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çʦʥʘ ʦʭʚʘʪʳʚʘʝʪ ʩʦʚʦʢʫʧʥʦʩʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʫʩʣʦʚʠʡ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʠʤʝʪʴ ʤʝʩʪʦ ʩʦ ʩʪʦʨʦʥʳ 

ʠʩʧʦʣʥʠʪʝʣʷ, ʯʪʦʙʳ ʦʙʦʩʥʦʚʘʪʴ ʝʛʦ ʫʛʦʣʦʚʥʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ, ʠ ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʩʣʝʜʫʝʪ ʨʘʟʣʠʯʘʪʴ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʫʩʣʦʚʠʷ in abstracto, ʦʙʦʩʥʦʚʳʚʘʶʱʠʝ ʦʙʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʠʩʧʦʣʥʠʪʝʣʷ ʜʘʥʥʦʛʦ ʜʝʷʥʠʷ 

ʥʝʩʪʠ ʫʛʦʣʦʚʥʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ, ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʫʩʣʦʚʠʷ in concreto, ʦʙʦʩʥʦʚʳʚʘʶʱʠʝ ʝʛʦ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʦʪʥʦʰʝʥʠʠ ʜʘʥʥʦʛʦ ʜʝʷʥʠʷ. ɻʣʘʚʥʳʤ ʫʩʣʦʚʠʝʤ ʧʝʨʚʦʡ ʢʘʪʝʛʦʨʠʠ ʷʚʣʷʝʪʩʷ 

ʥʘʜʣʝʞʘʱʝʝ ʠ ʥʦʨʤʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʫʤʩʪʚʝʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʜʘʥʥʦʛʦ ʣʠʮʘ, ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʞʝ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʚʤʝʥʷʝʤʦʩʪʠ in concreto ʷʚʣʷʶʪʩʷ: ʩʧʦʩʦʙʥʦʩʪʴ ʷʩʥʦ ʤʳʩʣʠʪʴ, ʦʩʦʟʥʘʥʠʝ 

ʩʦʚʝʨʰʘʝʤʦʛʦ ʜʝʡʩʪʚʠʷ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʥʘʩʪʨʦʡ ʚʦʣʠ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʟʘʜʫʤʘʥʥʦʛʦ 

ʠʟʤʝʥʝʥʠʷ ʚ ʦʢʨʫʞʘʶʱʝʤ ʤʠʨʝè[7]. ʅʝʚʤʝʥʷʝʤʦʩʪʴ ʙʫʜʝʪ ʨʝʟʫʣʴʪʘʪʦʤ ʜʝʡʩʪʚʠʷ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, 

ʢʦʪʦʨʳʝ ʚ ʠʪʦʛʝ ʙʫʜʫʪ ʧʨʠʚʦʜʠʪʴ ʯʝʣʦʚʝʢʘ ʚ ʪʘʢʦʝ ʩʦʩʪʦʷʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʝʛʦ ʧʩʠʭʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʥʝ 

ʧʦʟʚʦʣʠʪ ʝʤʫ ʦʩʦʟʥʘʪʴ ʩʚʦʠ ʜʝʡʩʪʚʠʷ ʠʣʠ ʫʧʨʘʚʣʷʪʴ ʩʚʦʠʤ ʧʦʚʝʜʝʥʠʝʤ[8]. 

ɺʝʩʴʤʘ ʩʫʱʝʩʪʚʝʥʥʳʤ ʷʚʣʷʝʪʩʷ, ʦʜʥʘʢʦ, ʬʘʢʪ, ʯʪʦ ʚʤʝʥʷʝʤʦʩʪʴ ʥʝ ʩʣʝʜʫʝʪ ʧʫʪʘʪʴ ʩ ʘʥʦʤʘʣʠʷʤʠ ʚ 

ʦʙʣʘʩʪʠ çʯʫʚʩʪʚʘè ʤʦʨʘʣʠ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʷʚʣʷʶʪʩʷ ʦʮʝʥʢʦʡ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʯʝʣʦʚʝʢʘ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʧʨʠʥʷʪʦʡ ʩʠʩʪʝʤʳ ʮʝʥʥʦʩʪʝʡ, ʘ ʥʝ ʝʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ[9]. ʕʪʠ ʩʠʪʫʘʮʠʠ ʥʝ ʢʘʞʫʪʩʷ ʩʨʘʚʥʠʤʳʤʠ ʚ 

ʢʦʥʪʝʢʩʪʝ ʫʪʚʝʨʞʜʝʥʠʷ ʠʣʠ ʠʩʢʣʶʯʝʥʠʷ ʩʧʦʩʦʙʥʦʩʪʠ ʢʦ ʚʤʝʥʝʥʠʶ ʢʦʥʢʨʝʪʥʦʤʫ ʣʠʮʫ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ 

ʟʘʧʨʝʱʸʥʥʦʝ ʜʝʷʥʠʝ[10]. 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʧʨʦʙʣʝʤʘʪʠʢʘ ʥʝʚʤʝʥʷʝʤʦʩʪʠ ʠʩʧʦʣʥʠʪʝʣʷ ʬʦʨʤʫʣʠʨʫʝʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘʭ ʧʦ-ʨʘʟʥʦʤʫ, ʚ ʜʘʣʴʥʝʡʰʝʡ ʯʘʩʪʠ ʨʘʙʦʪʳ ʙʫʜʫʪ ʮʠʪʠʨʦʚʘʪʴʩʷ ʚʳʙʨʘʥʥʳʝ ʧʨʘʚʦʚʳʝ 

ʫʨʝʛʫʣʠʨʦʚʘʥʠʷ. 

ɺ ʥʝʤʝʮʢʦʡ ʩʠʩʪʝʤʝ ʫʛʦʣʦʚʥʦʛʦ ʧʨʘʚʘ ʧʨʘʚʠʣʘ ʚʤʝʥʷʝʤʦʩʪʠ Ä20 ʠ Ä21 (ʦʛʨʘʥʠʯʝʥʠʝ) ʥʝʤʝʮʢʦʛʦ ʋʂ 

(DStGB[11]). ɹʝʟ ʚʠʥʳ ʜʝʡʩʪʚʫʝʪ ʪʦʪ, ʢʪʦ ʚʦ ʚʨʝʤʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʟʘʧʨʝʱʸʥʥʦʛʦ ʜʝʷʥʠʷ ʧʦ ʧʨʠʯʠʥʝ 

ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ, ʛʣʫʙʦʢʦʛʦ ʥʘʨʫʰʝʥʠʷ ʩʦʟʥʘʥʠʷ ʠʣʠ ʫʤʩʪʚʝʥʥʦʡ ʦʪʩʪʘʣʦʩʪʠ ʠʣʠ ʢʘʢʠʭ-ʣʠʙʦ 

ʠʥʳʭ ʪʷʞʸʣʳʭ ʨʘʩʩʪʨʦʡʩʪʚ ʧʩʠʭʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝ ʩʧʦʩʦʙʝʥ ʦʩʦʟʥʘʪʴ ʩʚʦʸ ʧʦʚʝʜʝʥʠʝ ʠʣʠ ʫʧʨʘʚʣʷʪʴ 

ʩʚʦʠʤ ʧʦʚʝʜʝʥʠʝʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʦʩʦʟʥʘʥʠʝʤ[12]. 

ɸʚʩʪʨʠʡʩʢʠʡ ʫʛʦʣʦʚʥʳʡ ʢʦʜʝʢʩ (OeStGB[13]) ʚ ĂÄ11 ʜʘʸʪ ʦʧʨʝʜʝʣʝʥʠʝ ʥʝʚʤʝʥʷʝʤʦʩʪʠ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: Ăʢʪʦ ʚ ʤʦʤʝʥʪ ʩʦʚʝʨʰʝʥʠʷ ʧʨʝʩʪʫʧʣʝʥʠʷ ʧʦ ʧʨʠʯʠʥʝ ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ, ʫʤʩʪʚʝʥʥʦʡ 

ʦʪʩʪʘʣʦʩʪʠ, ʛʣʫʙʦʢʦʛʦ ʨʘʩʩʪʨʦʡʩʪʚʘ ʩʦʟʥʘʥʠʷ ʠʣʠ ʧʦ ʧʨʠʯʠʥʝ ʠʥʦʛʦ ʪʷʞʸʣʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʘʚʥʦʩʠʣʴʥʦʛʦ 

ʫʧʦʤʷʥʫʪʳʤ ʧʩʠʭʠʯʝʩʢʠʤ ʨʘʩʩʪʨʦʡʩʪʚʘʤ, ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʦʩʦʟʥʘʪʴ ʧʨʦʪʠʚʦʧʨʘʚʥʦʩʪʴ ʩʚʦʝʛʦ ʜʝʷʥʠʷ ʠʣʠ 

ʧʦʩʪʫʧʘʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʘʢʠʤ ʦʩʦʟʥʘʥʠʝʤ, ʧʨʠʟʥʘʝʪʩʷ ʥʝʚʠʥʦʚʥʳʤ ʥʝʚʠʥʦʚʥʳʡè[14]. 

ɺ ʰʚʝʡʮʘʨʩʢʦʤ ʫʛʦʣʦʚʥʦʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ ʚʦʧʨʦʩʳ ʥʝʚʤʝʥʷʝʤʦʩʪʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚ ʩʪ. 10 

ʋʛʦʣʦʚʥʦʛʦ ʢʦʜʝʢʩʘ (SchStGB[15]), ʘ ʦʛʨʘʥʠʯʝʥʥʦʡ ʚʤʝʥʷʝʤʦʩʪʠ - ʚ ʩʪ. 11. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʠʤʠ: çʥʝ 

ʧʦʜʣʝʞʠʪ ʥʘʢʘʟʘʥʠʶ ʪʦʪ, ʢʪʦ ʧʦ ʧʨʠʯʠʥʝ ʪʷʞʸʣʦʛʦ ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ, ʫʤʩʪʚʝʥʥʦʡ ʦʪʩʪʘʣʦʩʪʠ ʠʣʠ 

ʪʷʞʸʣʦʛʦ ʨʘʩʩʪʨʦʡʩʪʚʘ ʩʦʟʥʘʥʠʷ ʥʝ ʙʳʣ ʚ ʩʦʩʪʦʷʥʠʠ ʚ ʤʦʤʝʥʪ ʩʦʚʝʨʰʝʥʠʷ ʜʝʷʥʠʷ ʦʩʦʟʥʘʪʴ 

ʧʨʦʪʠʚʦʧʨʘʚʥʦʩʪʴ ʩʚʦʝʛʦ ʜʝʷʥʠʷè[16]. 

ɼʝʡʩʪʚʫʶʱʠʡ ʧʦʣʴʩʢʠʡ ʟʘʢʦʥ ʦʙ ʫʛʦʣʦʚʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʚ ʩʪ. 31Ä1 ʛʣʘʩʠʪ: çʥʝ ʩʦʚʝʨʰʘʝʪ 

ʧʨʝʩʪʫʧʣʝʥʠʷ ʪʦʪ, ʢʪʦ ʚ ʩʚʷʟʠ ʩ ʧʩʠʭʠʯʝʩʢʠʤ ʟʘʙʦʣʝʚʘʥʠʝʤ, ʫʤʩʪʚʝʥʥʦʡ ʦʪʩʪʘʣʦʩʪʴʶ ʠʣʠ ʠʥʳʤ 

ʥʘʨʫʰʝʥʠʝʤ ʧʩʠʭʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʝ ʤʦʛ ʚʦ ʚʨʝʤʷ ʩʦʚʝʨʰʝʥʠʷ ʧʨʝʩʪʫʧʣʝʥʠʷ ʦʩʦʟʥʘʪʴ ʝʛʦ ʟʥʘʯʝʥʠʝ 

ʠʣʠ ʫʧʨʘʚʣʷʪʴ ʩʚʦʠʤʠ ʜʝʡʩʪʚʠʷʤʠè[17], oʜʥʘʢʦ, ʩʪʦʠʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʚ ʧʦʣʴʩʢʦʡ ʜʦʢʪʨʠʥʝ ʫʛʦʣʦʚʥʦʛʦ 

ʧʨʘʚʘ, ʢʘʢ ʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʠʥʳʭ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚ, ʜʝʣʘʝʪʩʷ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʥʝʚʤʝʥʷʝʤʦʩʪʴʶ ʠ 

ʦʛʨʘʥʠʯʝʥʥʦʡ ʚʤʝʥʷʝʤʦʩʪʴʶ, ʨʝʛʫʣʠʨʫʝʤʦʡ ʚ ʩʪ. 31Ä2 ʋʛʦʣʦʚʥʦʛʦ ʢʦʜʝʢʩʘ, ʢʦʪʦʨʫʶ ʟʘʢʦʥʦʜʘʪʝʣʴ 

ʦʧʨʝʜʝʣʠʣ ʢʘʢ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʛʨʘʥʠʯʝʥʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʫʧʨʘʚʣʷʪʴ ʩʚʦʠʤ ʧʦʚʝʜʝʥʠʝʤ ʠʣʠ 

ʦʩʦʟʥʘʚʘʪʴ ʟʥʘʯʝʥʠʝ ʩʚʦʠʭ ʜʝʡʩʪʚʠʡ. ʂʘʢ ʫʞʝ ʙʳʣʦ ʫʢʘʟʘʥʦ ʚʳʰʝ, ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʥʦʨʤ ʠʣʠ ʧʨʘʚʠʣ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʦʜʥʦʟʥʘʯʥʦ ʢʚʘʣʠʬʠʮʠʨʦʚʘʪʴ ʠʩʧʦʣʥʠʪʝʣʷ ʢʘʢ ʥʝʚʤʝʥʷʝʤʦʝ ʣʠʮʦ, ʨʘʚʥʦ ʢʘʢ ʠ ʦʛʨʘʥʠʯʝʥʥʦ 

ʚʤʝʥʷʝʤʦʝ ʣʠʮʦ. ʇʦʵʪʦʤʫ ʢʣʶʯʝʚʳʤ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʙʫʜʝʪ ʤʥʝʥʠʝ ʵʢʩʧʝʨʪʦʚ[18].  

ʋʪʚʝʨʞʜʝʥʠʝ, ʯʪʦ ʠʩʧʦʣʥʠʪʝʣʴ ʷʚʣʷʝʪʩʷ ʥʝʚʤʝʥʷʝʤʳʤ ʠʣʠ ʦʛʨʘʥʠʯʝʥʥʦ ʚʤʝʥʷʝʤʳʤ ʣʠʮʦʤ ʠʤʝʝʪ 

ʟʥʘʯʝʥʠʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʜʣʷ ʦʙʚʠʥʷʝʤʦʛʦ, ʧʦʩʢʦʣʴʢʫ ʚ ʩʣʫʯʘʝ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʦʤ ʩʪ. 31Ä2 

ʋʛʦʣʦʚʥʦʛʦ ʢʦʜʝʢʩʘ, ʩʫʜ ʤʦʞʝʪ ʣʠʰʴ ʥʘ ʩʚʦʸ ʫʩʤʦʪʨʝʥʠʝ ʧʨʠʤʝʥʠʪʴ ʯʨʝʟʚʳʯʘʡʥʦʝ ʩʤʷʛʯʝʥʠʝ 

ʥʘʢʘʟʘʥʠʷ[19]. ʉʦʩʪʦʷʥʠʝ ʦʛʨʘʥʠʯʝʥʥʦʡ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʚʤʝʥʷʝʤʦʩʪʠ ʧʨʝʩʪʫʧʥʠʢʘ ʚ ʤʦʤʝʥʪ 

ʩʦʚʝʨʰʝʥʠʷ ʜʝʷʥʠʷ ʤʦʞʝʪ ʧʦʜʣʝʞʘʪʴ ʛʨʘʜʘʮʠʠ ʦʪ ʩʦʩʪʦʷʥʠʷ, ʙʣʠʟʢʦʛʦ ʢ ʠʩʢʣʶʯʸʥʥʦʡ ʚʤʝʥʷʝʤʦʩʪʠ, ʜʦ 
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ʩʦʩʪʦʷʥʠʷ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʛʨʘʥʠʯʝʥʥʦʡ ʚʤʝʥʷʝʤʦʩʪʠ. ʀʪʘʢ, ʝʩʣʠ ʧʨʠʥʷʪʴ, ʯʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ, 

ʦʙʦʟʥʘʯʝʥʥʳʝ ʚ ʩʪ. 31 ʋʛʦʣʦʚʥʦʛʦ ʢʦʜʝʢʩʘ ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʠʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʧʠʩʳʚʘʥʠʷ ʠʩʧʦʣʥʠʪʝʣʶ 

ʚʠʥʦʚʥʦʩʪʠ, ʘ ʚʩʣʝʜ ʟʘ ʪʝʤ - ʧʨʠʧʠʩʳʚʘʥʠʝ ʝʤʫ ʩʪʘʪʫʩʘ ʩʫʙʲʝʢʪʘ, ʩʧʦʩʦʙʥʦʛʦ ʥʝʩʪʠ ʫʛʦʣʦʚʥʫʶ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ, ʠʣʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʝʰʝʥʠʶ ʦʙ ʫʤʝʥʴʰʝʥʥʦʡ ʩʪʝʧʝʥʠ ʚʠʥʦʚʥʦʩʪʠ, ʪʦ ʚ ʩʚʝʪʝ ʜʠʨʝʢʪʠʚ ʦ 

ʧʨʠʩʫʞʜʝʥʠʠ ʥʘʢʘʟʘʥʠʷ, ʚʳʪʝʢʘʶʱʠʭ ʠʟ ʧʦʣʦʞʝʥʠʷ ʩʪ. 53 Ä 1 ʋʛʦʣʦʚʥʦʛʦ ʢʦʜʝʢʩʘ ʫʧʦʤʷʥʫʪʦʝ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʜʦʣʞʥʦ ʠʤʝʪʴ ʢʘʨʜʠʥʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʥʘʜʣʝʞʘʱʝʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʤʝʨʘ ʥʘʢʘʟʘʥʠʷ[20]. 

ʈʝʟʶʤʠʨʫʷ: ʩʨʝʜʠ ʫʞʝ ʫʧʦʤʷʥʫʪʳʭ ʛʦʩʫʜʘʨʩʪʚ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʦʧʨʝʜʝʣʸʥʥʳʝ ʦʙʱʠʝ ʢʨʠʪʝʨʠʠ. ʂ ʠʭ 

ʯʠʩʣʫ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʪ. ʥʘʟ. ʧʩʠʭʠʘʪʨʠʯʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ. ɺ ʌʈɻ ʢ ʯʠʩʣʫ ʧʝʨʚʳʭ 

ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʙʦʣʝʟʥʝʥʥʳʝ ʥʘʨʫʰʝʥʠʷ ʧʩʠʭʠʢʠ, ʛʣʫʙʦʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʩʦʟʥʘʥʠʷ, ʫʤʩʪʚʝʥʥʫʶ ʦʪʩʪʘʣʦʩʪʴ, 

ʠʥʳʝ ʪʷʞʸʣʳʝ ʧʩʠʭʠʯʝʩʢʠʝ ʘʥʦʤʘʣʠʠ. ɸ ʢ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤ ʢʨʠʪʝʨʠʷʤ ʥʝʤʝʮʢʦʝ ʧʨʘʚʦ ʦʪʥʦʩʠʪ ʦʪʩʫʪʩʪʚʠʝ 

ʩʧʦʩʦʙʥʦʩʪʠ ʦʩʦʟʥʘʚʘʪʴ ʧʨʦʪʠʚʦʧʨʘʚʥʦʩʪʴ ʜʝʷʥʠʷ ʠʣʠ ʧʦʚʝʜʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʘʢʠʤ ʧʦʥʠʤʘʥʠʝʤ. 

ʋʛʦʣʦʚʥʦʝ ʘʚʩʪʨʠʡʩʢʦʝ ʧʨʘʚʦ ʫʢʘʟʳʚʘʝʪ ʥʘ: ʧʩʠʭʠʯʝʩʢʦʝ ʟʘʙʦʣʝʚʘʥʠʝ, ʫʤʩʪʚʝʥʥʫʶ ʦʪʩʪʘʣʦʩʪʴ, ʛʣʫʙʦʢʦʝ 

ʨʘʩʩʪʨʦʡʩʪʚʦ ʩʦʟʥʘʥʠʷ, ʠʥʦʝ ʪʷʞʸʣʦʝ ʩʦʩʪʦʷʥʠʝ, ʨʘʚʥʦʮʝʥʥʦʝ ʫʧʦʤʷʥʫʪʳʤ ʧʩʠʭʠʯʝʩʢʠʤ ʨʘʩʩʪʨʦʡʩʪʚʘʤ ï 

ʢʘʢ ʢʘʪʝʛʦʨʠ ̫ʧʩʠʭʠʘʪʨʠʯʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʘʷ. ɺʪʦʨʘʷ ʞʝ ʢʘʪʝʛʦʨʠʷ - ʵʪʦ ʦʪʩʫʪʩʪʚʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʟʘʤʝʯʘʪʴ 

ʧʨʦʪʠʚʦʧʨʘʚʥʦʩʪʴ ʜʝʷʥʠʷ ʠʣʠ ʧʦʚʝʜʝʥʠʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʘʢʠʤ ʧʦʥʠʤʘʥʠʝʤ. ʐʚʝʡʮʘʨʩʢʦʝ ʧʨʘʚʦ ʢ ʧʝʨʚʦʡ 

ʢʘʪʝʛʦʨʠʠ ʧʨʠʯʠʩʣʷʝʪ ʧʩʠʭʠʯʝʩʢʦʝ ʟʘʙʦʣʝʚʘʥʠʝ, ʫʤʩʪʚʝʥʥʫʶ ʦʪʩʪʘʣʦʩʪʴ ʠ ʪʷʞʸʣʦʝ ʨʘʩʩʪʨʦʡʩʪʚʦ ʧʩʠʭʠʢʠ, 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʟʘʤʝʯʘʪʴ ʧʨʦʪʠʚʦʧʨʘʚʥʦʩʪʴ ʜʝʷʥʠʷ ʠʣʠ ʧʦʚʝʜʝʥʠʷ, ʪʦ ʝʩʪʴ, ʪʘʢ ʞʝ, 

ʢʘʢ ʠ ʘʚʩʪʨʠʡʩʢʦʝ ʧʨʘʚʦ. ʇʦʣʴʩʢʦʝ ʫʛʦʣʦʚʥʦʝ ʧʨʘʚʦ ʢ ʧʩʠʭʠʘʪʨʠʯʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʨʝʜʧʦʩʳʣʢʘʤ 

ʧʨʠʯʠʩʣʷʝʪ ʫʤʩʪʚʝʥʥʫʶ ʦʪʩʪʘʣʦʩʪʴ, ʧʩʠʭʠʯʝʩʢʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʠ ʠʥʳʝ ʥʘʨʫʰʝʥʠʷ ʧʩʠʭʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʢ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤ ï ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʦʩʦʟʥʘʚʘʪʴ ʟʥʘʯʝʥʠʝ ʜʝʷʥʠʷ ʠʣʠ ʫʧʨʘʚʣʷʪʴ ʩʚʦʠʤ 

ʧʦʚʝʜʝʥʠʝʤ[21].  

ɻʣʫʙʦʢʠʡ ʘʥʘʣʠʟ ʧʦʥʷʪʠʷ ʥʝʚʤʝʥʷʝʤʦʩʪʠ ʚʳʧʦʣʥʷʝʪ ʪʘʢʞʝ A. Golonka[22], ʘʥʘʣʠʟʠʨʫʷ ʠʪʘʣʴʷʥʩʢʦʝ, 

ʬʨʘʥʮʫʟʩʢʦʝ, ʠʩʧʘʥʩʢʦʝ ʧʨʘʚʦ. ʌʨʘʥʮʫʟʩʢʠʡ Code p®nal ʚ ʩʪ. 122-1[23] ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʠʩʢʣʶʯʝʥʠʝ 

ʫʛʦʣʦʚʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʣʠʮʘ, ʢʦʪʦʨʦʝ ʚʦ ʚʨʝʤʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʜʝʷʥʠʷ ʧʦ ʧʨʠʯʠʥʝ ʧʩʠʭʠʯʝʩʢʦʛʦ ʠʣʠ 

ʥʝʡʨʦʧʩʠʭʠʯʝʩʢʦʛʦ ʨʘʩʩʪʨʦʡʩʪʚʘ, ʢʦʪʦʨʳʤ ʦʥʦ ʩʪʨʘʜʘʝʪ, ʥʝ ʤʦʛʣʦ ʦʩʦʟʥʘʚʘʪʴ ʟʥʘʯʝʥʠʝ ʩʚʦʠʭ ʜʝʡʩʪʚʠʡ ʠʣʠ 

ʦʪʜʘʚʘʪʴ ʦʪʯʝʪ ʩʚʦʠʤ ʜʝʡʩʪʚʠʷʤ[24]. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʥ ʦʧʨʝʜʝʣʷʝʪ ʪ. ʥʘʟ. ʧʨʠʯʠʥʳ ʥʝʚʦʟʤʦʞʥʦʩʪʠ 

ʦʙʚʠʥʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʣʠʯʥʦʩʪʴʶ┐ ʠʩʧʦʣʥʠʪʝʣʷ. ɺ ʠʭ ʯʠʩʣʦ ʚʭʦʜʷʪ ʧʩʠʭʠʯʝʩʢʠʝ ʠʣʠ ʥʝʡʨʦʧʩʠʭʠʯʝʩʢʠʝ 

ʨʘʩʩʪʨʦʡʩʪʚʘ, ʢʦʪʦʨʳʝ ʚ ʤʦʤʝʥʪ ʩʦʚʝʨʰʝʥʠʷ ʦʧʘʩʥʦʛʦ ʜʝʷʥʠʷ ʦʪʢʣʶʯʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴ ʦʩʦʟʥʘʚʘʪʴ ʝʛo[25]. 

 ɺ ʩʪʘʪʴʝ 85 ʀʪʘʣʴʷʥʩʢʦʛʦ ʫʛʦʣʦʚʥʦʛʦ ʢʦʜʝʢʩʘ ʟʘʢʨʝʧʣʝʥʦ, ʯʪʦ ʥʠʢʪʦ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʥʘʢʘʟʘʥ ʟʘ 

ʜʝʷʥʠʝ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʢʘʢ ʧʨʝʩʪʫʧʣʝʥʠʝ, ʝʩʣʠ ʚ ʤʦʤʝʥʪ ʩʦʚʝʨʰʝʥʠʷ ʧʨʝʩʪʫʧʣʝʥʠʷ 

ʚʩʣʝʜʩʪʚʠʝ ʧʩʠʭʠʯʝʩʢʦʛʦ ʨʘʩʩʪʨʦʡʩʪʚʘ, ʣʠʮʦ ʥʝ ʤʦʛʣʦ ʦʩʦʟʥʘʚʘʪʴ ʧʨʦʪʠʚʦʧʨʘʚʥʦʩʪʴ ʩʚʦʝʛʦ ʧʦʚʝʜʝʥʠʷ[26]. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʠʥʫ ʠʩʢʣʶʯʘʝʪ ʧʩʠʭʠʯʝʩʢʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʩʪ. 88). ʊʘʢ ʞʝ ʜʦʧʫʩʢʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ, ʯʪʦ 

ʦʧʴʷʥʝʥʠʝ ʘʣʢʦʛʦʣʝʤ ʠʣʠ ʥʘʨʢʦʪʠʢʘʤʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʯʠʥʦʡ, ʠʩʢʣʶʯʘʶʱʝʡ ʚʠʥʫ, ʥʦ ʣʠʰʴ ʪʦʛʜʘ, ʢʦʛʜʘ 

ʦʥʦ ʷʚʠʣʦʩʴ ʩʣʝʜʩʪʚʠʝʤ ʬʦʨʩ-ʤʘʞʦʨʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ ʠʣʠ ʥʝʩʯʘʩʪʥʦʛʦ ʩʣʫʯʘʷ (ʩʪ. 91) ʠʣʠ ʙʳʣʦ ʩʚʷʟʘʥʦ ʩ 

ʩʦʩʪʦʷʥʠʝʤ ʭʨʦʥʠʯʝʩʢʦʡ ʠʥʪʦʢʩʠʢʘʮʠʠ (ʩʪ. 95). ɺ ʠʥʳʭ ʩʣʫʯʘʷʭ ʦʧʴʷʥʝʥʠʝ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʬʘʢʪʦʨ, 

ʠʩʢʣʶʯʘʶʱʠʡ ʠʣʠ ʦʛʨʘʥʠʯʠʚʘʶʱʠʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ. ʅʝ ʦʩʪʘʚʣʷʷ ʩʦʤʥʝʥʠʡ, ʂʦʜʝʢʩ ʚʢʣʶʯʘʝʪ ʚʦʧʨʦʩ 

ʩʪʨʘʩʪʠ ʠʣʠ ʫʚʣʝʯʝʥʠʷ, ʧʨʠʟʥʘʚ, ʯʪʦ ʦʥʠ ʥʝ ʦʛʨʘʥʠʯʠʚʘʶʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʩʦʚʝʨʰʸʥʥʳʝ ʧʦʜ ʠʭ 

ʚʣʠʷʥʠʝʤ ʜʝʷʥʠʷ. 

ʀʩʧʘʥʩʢʦʝ ʫʛʦʣʦʚʥʦʝ ʧʨʘʚʦ ʚ ʩʦʜʝʨʞʘʥʠʠ ʩʪ. 20 ʘʙʟ. 1 ʦʪʤʝʯʘʝʪ, ʯʪʦ ʥʝ ʧʦʜʣʝʞʘʪ ʫʛʦʣʦʚʥʦʡ 

ʫʛʦʣʦʚʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʣʠʮʘ, ʢʦʪʦʨʳʝ ʚʦ ʚʨʝʤʷ ʩʦʚʝʨʰʝʥʠʷ ʧʨʝʩʪʫʧʣʝʥʠʷ ʧʦ ʧʨʠʯʠʥʝ ʢʘʢʦʛʦ-ʛʦ ʣʠʙʦ 

ʜʝʬʝʢʪʘ ʠʣʠ ʧʩʠʭʠʯʝʩʢʦʛʦ ʨʘʩʩʪʨʦʡʩʪʚʘ ʥʝ ʙʳʣʠ ʚ ʩʦʩʪʦʷʥʠʠ ʦʩʦʟʥʘʪʴ ʟʥʘʯʝʥʠʝ ʩʦʚʝʨʰʘʝʤʦʛʦ ʠʤ ʜʝʷʥʠʷ 

ʠʣʠ ʨʫʢʦʚʦʜʠʪʴ ʠʤ[27]. 

ɺ ʦʛʨʘʥʠʯʝʥʥʦʤ ʚʘʨʠʘʥʪʝ ʚʦʧʨʦʩ ʦ ʥʝʚʤʝʥʷʝʤʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʋʛʦʣʦʚʥʦʤ ʢʦʜʝʢʩʝ ʀʟʨʘʠʣʷ. 

ʉʦʚʦʢʫʧʥʦ ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʥʝʩʢʦʣʴʢʦ ʫʩʣʦʚʠʡ: ʥʝʦʙʭʦʜʠʤʦ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ, ʯʪʦ ʠʩʧʦʣʥʠʪʝʣʴ 

ʩʪʨʘʜʘʝʪ ʧʩʠʭʠʯʝʩʢʠʤ ʟʘʙʦʣʝʚʘʥʠʝʤ┐ ʠʣʠ ʩʪʨʘʜʘʝʪ ʟʘʜʝʨʞʢʦʡ ʫʤʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ. ʊʝʨʤʠʥ çʧʩʠʭʠʯʝʩʢʦʝ 

ʟʘʙʦʣʝʚʘʥʠʝè ʟʜʝʩʴ ʧʦʥʠʤʘʝʪʩʷ ʢʘʢ ʧʩʠʭʦʟ. ɺʦ-ʚʪʦʨʳʭ, ʙʦʣʝʟʥʴ ʠʣʠ ʠʥʚʘʣʠʜʥʦʩʪʴ ʜʦʣʞʥʳ ʧʦʚʣʝʯʴ ʧʦʣʥʦʝ 

ʣʠʰʝʥʠʝ ʣʠʮʘ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʧʦʥʠʤʘʥʠʶ ʩʫʱʥʦʩʪʠ ʠ ʧʨʦʪʠʚʦʧʨʘʚʥʦʩʪʠ ʩʘʤʦʛʦ ʜʝʷʥʠʷ ʠʣʠ ʩʜʝʣʘʪʴ 

ʥʝʚʦʟʤʦʞʥʳʤ ʢʦʥʪʨʦʣʴ (ʜʘʞʝ ʚ ʥʘʠʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ) ʥʘʜ ʩʦʙʩʪʚʝʥʥʳʤʠ ʜʝʡʩʪʚʠʷʤʠ. ʅʘʢʦʥʝʮ, ʪʨʝʙʫʝʪʩʷ 

ʜʦʢʘʟʘʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʪʷʞʝʩʪʠ ʠ ʚʠʜʘ ʟʘʙʦʣʝʚʘʥʠʷ ʥʘ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʥʠʤʘʪʴ ʟʥʘʯʝʥʠʝ ʩʚʦʠʭ 
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ʜʝʡʩʪʚʠʡ ʠ ʨʫʢʦʚʦʜʠʪʴ ʠʤʠ[28]. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʫʜ ʧʨʠʟʥʘʣ ʠʩʧʦʣʥʠʪʝʣʷ ʥʝʚʤʝʥʷʝʤʳʤ ʥʝʦʙʭʦʜʠʤʦ 

ʚʳʧʦʣʥʝʥʠʝ ʚʩʝʭ ʢʨʠʪʝʨʠʝʚ. ɺ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʧʨʦʷʚʣʝʥʠʷ ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʥʝʚʤʝʥʷʝʤʦʛʦ ʣʠʮʘ 

ʜʦʣʞʥʳ┐ ʙʳʪʴ çʪʦʪʘʣʴʥʳʝè, ʚʩʝʦʙʲʝʤʣʶʱʠʝ, ʧʦʣʥʳʝ[29]. ɿʜʝʩʴ ʩʪʦʠʪ ʫʧʦʤʷʥʫʪʴ ʠʟʚʝʩʪʥʦʝ ʨʝʰʝʥʠʝ 

ɺʝʨʭʦʚʥʦʛʦ ʩʫʜʘ ʀʟʨʘʠʣʷ, ʢʦʪʦʨʳʡ ʫʢʘʟʘʣ, ʯʪʦ ʚʠʥʘ ʦʙʚʠʥʷʝʤʦʛʦ ʙʫʜʝʪ ʠʩʢʣʶʯʝʥʘ, ʪʦʣʴʢʦ ʝʩʣʠ ʚ ʤʦʤʝʥʪ 

ʩʦʚʝʨʰʝʥʠʷ ʜʝʷʥʠʷ ʦʥ ʩʪʨʘʜʘʣ ʧʩʠʭʠʯʝʩʢʠʤ ʟʘʙʦʣʝʚʘʥʠʝʤ ï a contratio, ʚ ʩʣʫʯʘʝ ʟʘʜʝʨʞʢʠ ʧʩʠʭʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ, ʦʥ ʥʝ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʩʣʘʪʴʩʷ ʥʘ ʥʝʚʤʝʥʷʝʤʦʩʪʴ[30]. 

ʇʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʝ ʣʠʯʥʦʩʪʠ ʧʨʝʩʪʫʧʥʠʢʘ ʚ ʫʢʘʟʘʥʥʦʤ ʘʩʧʝʢʪʝ ʥʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʜʣʷ 

ʥʘʟʥʘʯʝʥʠʷ ʩʧʨʘʚʝʜʣʠʚʦʛʦ ʠ ʜʦʩʪʘʪʦʯʥʦʛʦ ʥʘʢʘʟʘʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʣʠʮʘ, ʧʨʠʟʥʘʥʥʳʝ ʥʝʚʤʝʥʷʝʤʳʤʠ, ʥʝ ʥʝʩʫʪ 

ʫʛʦʣʦʚʥʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ. ʉʪʘʪʴʷ 21 ʋʂ ʈʌ ʩʦʜʝʨʞʠʪ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʥʷʪʠʷ ʥʝʚʤʝʥʷʝʤʦʩʪʠ: çʅʝ 

ʧʦʜʣʝʞʠʪ ʫʛʦʣʦʚʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʣʠʮʦ, ʢʦʪʦʨʦʝ ʚʦ ʚʨʝʤʷ ʩʦʚʝʨʰʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʦ ʦʧʘʩʥʦʛʦ ʜʝʷʥʠʷ 

ʥʘʭʦʜʠʣʦʩʴ ʚ ʩʦʩʪʦʷʥʠʠ ʥʝʚʤʝʥʷʝʤʦʩʪʠ, ʪ.ʝ. ʥʝ ʤʦʛʣʦ ʦʩʦʟʥʘʚʘʪʴ ʬʘʢʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʠ ʦʙʱʝʩʪʚʝʥʥʫʶ 

ʦʧʘʩʥʦʩʪʴ ʩʚʦʠʭ ʜʝʡʩʪʚʠʡ (ʙʝʟʜʝʡʩʪʚʠʷ) ʠʣʠ ʨʫʢʦʚʦʜʠʪʴ ʠʤʠ ʚʩʣʝʜʩʪʚʠʝ ʭʨʦʥʠʯʝʩʢʦʛʦ ʧʩʠʭʠʯʝʩʢʦʛʦ 

ʨʘʩʩʪʨʦʡʩʪʚʘ, ʚʨʝʤʝʥʥʦʛʦ ʧʩʠʭʠʯʝʩʢʦʛʦ ʨʘʩʩʪʨʦʡʩʪʚʘ, ʩʣʘʙʦʫʤʠʷ ʣʠʙʦ ʠʥʦʛʦ ʙʦʣʝʟʥʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʧʩʠʭʠʢʠè [31]. ʂʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ, ʣʠʮʦ, ʧʨʠʟʥʘʥʥʦʝ ʥʝʚʤʝʥʷʝʤʳʤ, ʥʝ ʷʚʣʷʝʪʩʷ ʩʫʙʲʝʢʪʦʤ ʧʨʝʩʪʫʧʣʝʥʠʷ. 

ʇʦʵʪʦʤʫ ʦʥʦ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʚʣʝʯʝʥʦ ʢ ʫʛʦʣʦʚʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʫʛʦʣʦʚʥʳʡ ʟʘʢʦʥ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʜʣʷ ʵʪʠʭ ʣʠʮ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʘʚʦʚʳʝ ʧʦʩʣʝʜʩʪʚʠʷ. ʏʘʩʪʴ 2 ʩʪ. 21 ʋʂ ʈʌ ʫʩʪʘʥʘʚʣʠʚʘʝʪ: 

çʃʠʮʫ, ʩʦʚʝʨʰʠʚʰʝʤʫ ʧʨʝʜʫʩʤʦʪʨʝʥʥʦʝ ʫʛʦʣʦʚʥʳʤ ʟʘʢʦʥʦʤ ʦʙʱʝʩʪʚʝʥʥʦ ʦʧʘʩʥʦʝ ʜʝʷʥʠʝ ʚ ʩʦʩʪʦʷʥʠʠ 

ʥʝʚʤʝʥʷʝʤʦʩʪʠ, ʩʫʜʦʤ ʤʦʛʫʪ ʙʳʪʴ ʥʘʟʥʘʯʝʥʳ ʧʨʠʥʫʜʠʪʝʣʴʥʳʝ ʤʝʨʳ ʤʝʜʠʮʠʥʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ, 

ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʝ ʥʘʩʪʦʷʱʠʤ ʂʦʜʝʢʩʦʤè[32]. 

 ʀʟ ʵʪʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʩʦʩʪʦʷʥʠʝ ʥʝʚʤʝʥʷʝʤʦʩʪʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʚʫʤʷ 

ʢʨʠʪʝʨʠʷʤʠ. ʆʜʠʥ ʠʟ ʥʠʭ ʦʧʨʝʜʝʣʷʝʪ ʧʩʠʭʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʣʠʮʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʦʡ. 

ʃʠʮʦ ʤʦʞʝʪ ʧʨʠʟʥʘʚʘʪʴʩʷ ʥʝʚʤʝʥʷʝʤʳʤ, ʪʦʣʴʢʦ ʝʩʣʠ ʝʛʦ ʩʦʩʪʦʷʥʠʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢʦʡ-ʣʠʙʦ ʧʘʪʦʣʦʛʠʝʡ 

(ʭʨʦʥʠʯʝʩʢʘʷ ʧʩʠʭʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ, ʚʨʝʤʝʥʥʦʝ ʨʘʩʩʪʨʦʡʩʪʚʦ ʜʫʰʝʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʣʘʙʦʫʤʠʝ, ʠʥʦʝ 

ʙʦʣʝʟʥʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ). ʕʪʦʪ ʢʨʠʪʝʨʠʡ ʥʘʟʳʚʘʶʪ ʙʠʦʣʦʛʠʯʝʩʢʠʤ (ʠʣʠ ʤʝʜʠʮʠʥʩʢʠʤ). 

ɼʨʫʛʦʡ ʢʨʠʪʝʨʠʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʦʩʪʦʷʥʠʝ ʧʩʠʭʠʢʠ ʣʠʮʘ ʚ ʤʦʤʝʥʪ ʩʦʚʝʨʰʝʥʠʷ ʠʤ ʦʙʱʝʩʪʚʝʥʥʦ 

ʦʧʘʩʥʦʛʦ ʜʝʷʥʠʷ, ʪ. ʝ. ʫʨʦʚʝʥʴ ʠʥʪʝʣʣʝʢʪʘ, ʚʦʣʝʚʫʶ ʩʬʝʨʫ ʧʩʠʭʠʢʠ. ʕʪʦʪ ʢʨʠʪʝʨʠʡ ʥʘʟʳʚʘʶʪ ʶʨʠʜʠʯʝʩʢʠʤ 

(ʠʣʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤ). ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʵʣʝʤʝʥʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʢʨʠʪʝʨʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʥʝʩʧʦʩʦʙʥʦʩʪʠ ʣʠʮʘ ʦʩʦʟʥʘʚʘʪʴ ʬʘʢʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʠ ʦʙʱʝʩʪʚʝʥʥʫʶ ʦʧʘʩʥʦʩʪʴ ʩʚʦʠʭ ʜʝʡʩʪʚʠʡ 

(ʙʝʟʜʝʡʩʪʚʠʷ), ʘ ʚʦʣʝʚʦʡ ð ʚ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʨʫʢʦʚʦʜʠʪʴ ʩʚʦʠʤʠ ʜʝʡʩʪʚʠʷʤʠ. ɿʜʝʩʴ ʚʘʞʥʦ ʧʦʥʷʪʴ ʦʙʱʫʶ 

ʥʨʘʚʩʪʚʝʥʥʦ-ʧʨʘʚʦʚʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʣʠʯʥʦʩʪʠ ʚʠʥʦʚʥʦʛʦ, ʧʨʦʠʟʦʰʝʜʰʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʫʙʝʞʜʝʥʠʷʭ, 

ʮʝʥʥʦʩʪʷʭ, ʩʪʨʝʤʣʝʥʠʷʭ ʧʦʩʣʝ ʩʦʚʝʨʰʝʥʠʷ ʧʨʝʩʪʫʧʣʝʥʠʷ, ʚʳʷʩʥʠʪʴ ʥʘʣʠʯʠʝ ʫ ʚʠʥʦʚʥʦʛʦ ʢʨʠʤʠʥʦʛʝʥʥʳʭ 

ʩʢʣʦʥʥʦʩʪʝʡ ʚ ʦʩʥʦʚʥʳʭ ʩʬʝʨʘʭ ʩʦʮʠʘʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʚ ʩʬʝʨʝ ʦʙʝʩʧʝʯʝʥʠʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ ʚ ʩʬʝʨʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʜʨʫʛʠʤʠ ʣʶʜʴʤʠ. ʅʝʦʙʭʦʜʠʤʦ ʧʦʥʷʪʴ, ʠʤʝʶʪʩʷ ʣʠ 

ʫ ʥʝʛʦ ʩʢʣʦʥʥʦʩʪʠ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʥʝʟʘʢʦʥʥʳʭ ʩʧʦʩʦʙʦʚ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ ʢ 

ʩʦʚʝʨʰʝʥʠʶ ʧʨʝʩʪʫʧʥʳʭ ʥʘʩʠʣʴʩʪʚʝʥʥʳʭ ʜʝʡʩʪʚʠʡ.  

ɿʘʢʦʥʦʜʘʪʝʣʴ ʚʧʝʨʚʳʝ ʚ ʨʦʩʩʠʡʩʢʦʤ ʫʛʦʣʦʚʥʦʤ ʧʨʘʚʝ ʧʨʝʜʫʩʤʦʪʨʝʣ ʚ ʋʂ ʈʌ 1996 ʛ. ʥʦʨʤʫ, 

ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʣʠʮ ʩ ʧʩʠʭʠʯʝʩʢʠʤ ʨʘʩʩʪʨʦʡʩʪʚʦʤ, ʥʝ ʠʩʢʣʶʯʘʶʱʠʤ ʚʤʝʥʷʝʤʦʩʪʠ 

(ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʫʤʝʥʴʰʝʥʥʘʷ, ʠʣʠ ʦʛʨʘʥʠʯʝʥʥʘʷ, ʚʤʝʥʷʝʤʦʩʪʴ). ʕʪʘ ʧʨʦʙʣʝʤʘ ʜʘʚʥʦ ʦʙʩʫʞʜʘʣʘʩʴ ʚ ʪʝʦʨʠʠ 

ʨʦʩʩʠʡʩʢʦʛʦ ʫʛʦʣʦʚʥʦʛʦ ʧʨʘʚʘ. ɹʳʣʠ ʠ ʩʪʦʨʦʥʥʠʢʠ, ʠ ʧʨʦʪʠʚʥʠʢʠ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʛʦ ʟʘʢʨʝʧʣʝʥʠʷ ʧʦʥʷʪʠʷ 

çʫʤʝʥʴʰʝʥʥʦʡè ʚʤʝʥʷʝʤʦʩʪʠ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʫʛʦʣʦʚʥʳʭ ʢʦʜʝʢʩʘʭ ʨʷʜʘ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ 

ʧʦʜʦʙʥʘʷ ʥʦʨʤʘ ʩʫʱʝʩʪʚʫʝʪ ʜʘʚʥʦ. 

ʉʪʘʪʴʷ 22 ʋʂ ʫʩʪʘʥʘʚʣʠʚʘʝʪ, ʯʪʦ ʚʤʝʥʷʝʤʦʝ ʣʠʮʦ, ʢʦʪʦʨʦʝ ʚʦ ʚʨʝʤʷ ʩʦʚʝʨʰʝʥʠʷ ʧʨʝʩʪʫʧʣʝʥʠʷ ʚ ʩʠʣʫ 

ʧʩʠʭʠʯʝʩʢʦʛʦ ʨʘʩʩʪʨʦʡʩʪʚʘ ʥʝ ʤʦʛʣʦ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʩʦʟʥʘʚʘʪʴ ʬʘʢʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʠ ʦʙʱʝʩʪʚʝʥʥʫʶ 

ʦʧʘʩʥʦʩʪʴ ʩʚʦʠʭ ʜʝʡʩʪʚʠʡ (ʙʝʟʜʝʡʩʪʚʠʷ) ʣʠʙʦ ʨʫʢʦʚʦʜʠʪʴ ʠʤʠ, ʧʦʜʣʝʞʠʪ ʫʛʦʣʦʚʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ (ʯ. 1). 

ʇʩʠʭʠʯʝʩʢʦʝ ʨʘʩʩʪʨʦʡʩʪʚʦ, ʥʝ ʠʩʢʣʶʯʘʶʱʝʝ ʚʤʝʥʷʝʤʦʩʪʠ, ʫʯʠʪʳʚʘʝʪʩʷ ʩʫʜʦʤ ʧʨʠ ʥʘʟʥʘʯʝʥʠʠ ʥʘʢʘʟʘʥʠʷ ʠ 

ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʥʘʟʥʘʯʝʥʠʷ ʧʨʠʥʫʜʠʪʝʣʴʥʳʭ ʤʝʨ ʤʝʜʠʮʠʥʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ (ʯ. 2). 

ɸʥʘʣʠʟ ʵʪʦʡ ʥʦʨʤʳ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

ʘ) ʣʠʮʘ ʩ ʧʩʠʭʠʯʝʩʢʠʤ ʨʘʩʩʪʨʦʡʩʪʚʦʤ, ʥʝ ʠʩʢʣʶʯʘʶʱʠʤ ʚʤʝʥʷ-ʝʤʦʩʪʠ (ʧʩʠʭʦʧʘʪʳ, ʦʣʠʛʦʬʨʝʥʳ,  

ʭʨʦʥʠʯʝʩʢʠʝ ʘʣʢʦʛʦʣʠʢʠ), ʧʦʜ-ʣʝʞʘʪ ʫʛʦʣʦʚʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ; 
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ʙ) ʵʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʫʯʠʪʳʚʘʝʪʩʷ ʩʫʜʦʤ ʧʨʠ ʥʘʟʥʘʯʝʥʠʠ ʥʘʢʘ-ʟʘʥʠʷ ʢʘʢ ʩʤʷʛʯʘʶʱʝʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ; 

ʚ) ʩʫʜʫ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʧʨʘʚʦ ʥʘʟʥʘʯʠʪʴ ʧʨʠʥʫʜʠʪʝʣʴʥʳʝ ʤʝʨʳ ʤʝʜʠʮʠʥʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ. 

ʋʛʦʣʦʚʥʳʡ ʢʦʜʝʢʩ ʨʝʰʘʝʪ ʚʦʧʨʦʩ ʠ ʦʙ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʣʠʮ, ʩʦ-ʚʝʨʰʠʚʰʠʭ ʧʨʝʩʪʫʧʣʝʥʠʝ ʚ 

ʩʦʩʪʦʷʥʠʠ ʦʧʴʷʥʝʥʠʷ. ʉʪʘʪʠʩʪʠʢʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʙʦʣʝʝ 30% ʧʨʝʩʪʫʧʣʝʥʠʡ ʚ ʈʦʩʩʠʠ 

ʩʦʚʝʨʰʘʝʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʘʣʢʦʛʦʣʴʥʦʛʦ ʠʣʠ ʥʘʨʢʦʪʠʯʝʩʢʦʛʦ ʦʧʴʷʥʝʥʠʷ. ʇʦ ʦʪʜʝʣʴʥʳʤ ʚʠʜʘʤ ʧʨʝʩʪʫʧʣʝʥʠʡ 

ʵʪʦʪ ʧʨʦʮʝʥʪ ʥʘʤʥʦʛʦ ʚʳʰʝ. ʇʦʜʦʙʥʦʝ ʧʦʣʦʞʝʥʠʝ ʜʝʣ ʠ ʦʙʫʩʣʦʚʠʣʦ ʚʚʝʜʝʥʠʝ ʚ ʋʂ ʩʪ. 23, ʢʦʪʦʨʘʷ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪ, ʯʪʦ ʣʠʮʦ, ʩʦʚʝʨʰʠʚʰʝʝ ʧʨʝʩʪʫʧʣʝʥʠʝ ʚ ʩʦʩʪʦʷʥʠʠ ʦʧʴʷʥʝʥʠʷ, ʚʳʟʚʘʥʥʦʤ ʫʧʦʪʨʝʙʣʝʥʠʝʤ 

ʘʣʢʦʛʦʣʷ, ʥʘʨʢʦʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠʣʠ ʜʨʫʛʠʭ ʦʜʫʨʤʘʥʠʚʘʶʱʠʭ ʚʝʱʝʩʪʚ, ʧʦʜʣʝʞʠʪ ʫʛʦʣʦʚʥʦʡ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ. 

ʌʠʟʠʦʣʦʛʠʯʝʩʢʦʝ (ʦʙʳʯʥʦʝ) ʦʧʴʷʥʝʥʠʝ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ, ʚʣʝʯʝʪ ʥʝʢʦʪʦʨʳʝ ʥʘʨʫʰʝʥʠʷ 

ʧʩʠʭʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʩʣʘʙʣʷʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʦʩʤʳʩʣʠʚʘʪʴ ʩʚʦʠ ʜʝʡʩʪʚʠʷ, ʨʫʢʦʚʦʜʠʪʴ ʠʤʠ. ʅʦ ʢʘʢ ʙʳ 

ʥʠ ʙʳʣʦ ʦʥʦ ʩʠʣʴʥʦ, ʦʥʦ ʥʝ ʚʣʝʯʝʪ ʩʦʩʪʦʷʥʠʝ ʥʝʚʤʝʥʷʝʤʦʩʪʠ. ɸʣʢʦʛʦʣʴʥʦʝ ʠʣʠ ʥʘʨʢʦʪʠʯʝʩʢʦʝ ʦʧʴʷʥʝʥʠʝ 

ʣʠʰʴ ʩʫʞʘʝʪ ʨʘʤʢʠ ʚʦʟʤʦʞʥʦʩʪʠ ʠʥʪʝʣʣʝʢʪʘ ʠ ʚʦʣʠ ʚ ʤʦʤʝʥʪ ʩʦʚʝʨʰʝʥʠʷ ʣʠʮʦʤ ʦʙʱʝʩʪʚʝʥʥʦ ʦʧʘʩʥʦʛʦ 

ʜʝʷʥʠʷ. ʇʦʵʪʦʤʫ ʦʥʦ ʧʨʠʟʥʘʝʪʩʷ ʚʤʝ-ʥʷʝʤʳʤ ʠ ʧʦʜʣʝʞʠʪ ʫʛʦʣʦʚʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ[33]. 

ʇʨʘʢʪʠʢʦʡ ʫʞʝ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʣʠʮʫ, ʩʦʚʝʨʰʠʚʰʝʤʫ ʧʨʝʩʪʫʧʣʝʥʠʝ, ʚʩʝʛʜʘ ʧʨʠʩʫʱʠ ʢʘʢʠʝ-ʪʦ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʧʩʠʭʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. ʊʘʢ, ʫʤʳʰʣʝʥʥʳʝ ʫʙʠʡʩʪʚʘ ʩʦʚʝʨʰʘʶʪʩʷ ʣʠʮʘʤʠ, 

ʢʦʪʦʨʳʤ ʚ ʨʘʜʝ ʩʣʫʯʘʝʚ ʧʨʠʩʫʱʝ ʪʘʢʦʝ ʩʚʦʡʩʪʚʦ, ʢʘʢ ʞʝʩʪʦʢʦʩʪʴ ʠ ʟʣʦʙʘ. ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʧʨʝʩʪʫʧʣʝʥʠʝ 

ʩʦʚʝʨʰʘʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʚʳʰʝʥʥʦʡ ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʨʘʟʚʠʪʠʷ ʫ ʥʝʛʦ ʵʛʦʠʟʤʘ, ʪʨʫʩʦʩʪʠ ʠ ʪ.ʜ. 

ɼʘʞʝ ʧʨʠ ʩʦʚʝʨʰʝʥʠʠ ʥʝʦʩʪʦʨʦʞʥʳʭ ʧʨʝʩʪʫʧʣʝʥʠʡ ʯʘʩʪʦ ʧʨʦʷʚʣʷʶʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʧʩʠʭʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ[34]. ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʪʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʧʩʠʭʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʷʚʣʷʶʪʩʷ ʩʦʮʠʘʣʴʥʦ 

ʦʙʫʩʣʦʚʣʝʥʥʳʤʠ, ʧʦʷʚʣʷʶʪʩʷ, ʨʘʟʚʠʚʘʶʪʩʷ, ʠʩʯʝʟʘʶʪ ʚ ʧʨʦʮʝʩʩʝ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ. ɸʥʘʣʠʟ ʩʪʨʫʢʪʫʨʳ 

ʣʠʯʥʦʩʪʥʳʭ ʢʘʯʝʩʪʚ, ʠʭ ʨʘʟʚʠʪʠʷ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦ ʚʩʝʡ ʦʧʨʝʜʝʣʝʥʥʦʩʪʴʶ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʵʪʠ ʢʘʯʝʩʪʚʘ 

ʦʙʨʘʟʦʚʘʣʠʩʴ, ʨʘʟʚʠʚʘʣʠʩʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʬʝʢʪʦʚ ʩʦʮʠʘʣʠʟʘʮʠʠ ð ʫʩʣʦʚʠʡ ʚʦʩʧʠʪʘʥʠʷ, ʜʝʬʝʢʪʦʚ 

ʚʳʧʦʣʥʝʥʠʷ ʩʦʮʠʘʣʴʥʦʡ ʨʦʣʠ ʠ ʪ.ʜ.  

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʫʩʪʘʥʦʚʠʪʴ ʧʨʠʟʥʘʢʠ ʥʝʚʤʝʥʷʝʤʦʩʪʠ ʠʣʠ ʚʤʝʥʷʝʤʦʩʪʠ ʧʨʝʩʪʫʧʥʠʢʘ ʚʦ 

ʚʨʝʤʷ ʩʦʚʝʨʰʝʥʠʷ ʧʨʝʩʪʫʧʣʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʠʪʴ ʩʦʦʪʥʦʰʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʚ 

ʣʠʯʥʦʩʪʠ ʧʨʝʩʪʫʧʥʠʢʘ. ʉʫʪʴ ʧʨʦʙʣʝʤʳ ʩʦʦʪʥʦʰʝʥʠʷ ʩʦʮʠʘʣʴʥʦʛʦ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʚ ʣʠʯʥʦʩʪʠ 

ʧʨʝʩʪʫʧʥʠʢʘ ʠ ʧʨʝʩʪʫʧʥʦʤ ʧʦʚʝʜʝʥʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʦʪ ʢʘʢʠʭ ʢʘʯʝʩʪʚ ʯʝʣʦʚʝʢʘ ʟʘʚʠʩʠʪ ʧʨʝʩʪʫʧʥʦʝ 

ʧʦʚʝʜʝʥʠʝ: ʦʪ ʪʝʭ, ʢʦʪʦʨʳʝ ʜʦʩʪʘʣʠʩʴ ʝʤʫ ʧʦ ʥʘʩʣʝʜʩʪʚʫ, ʧʝʨʝʜʘʥʳ ʛʝʥʝʪʠʯʝʩʢʠ (ʥʘʧʨʠʤʝʨ, ʩʧʦʩʦʙʥʦʩʪʠ, 

ʪʝʤʧʝʨʘʤʝʥʪ, ʙʳʩʪʨʦʪʘ ʨʝʘʢʮʠʠ, ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʦʢʨʫʞʘʶʱʠʡ ʤʠʨ, ʛʝʥʝʪʠʯʝʩʢʠ ʧʝʨʝʜʘʥʥʳʝ 

ʧʨʦʛʨʘʤʤʳ ʧʦʚʝʜʝʥʠʷ), ʠʣʠ ʦʪ ʪʝʭ, ʢʦʪʦʨʳʝ ʦʥ ʧʨʠʦʙʨʝʣ ʚ ʧʨʦʮʝʩʩʝ ʞʠʟʥʠ ʚ ʦʙʱʝʩʪʚʝ (ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʚʦʩʧʠʪʘʥʠʷ, ʦʙʫʯʝʥʠʷ, ʦʙʱʝʥʠʷ, ʪ.ʝ. ʧʨʦʮʝʩʩʘ ʩʦʮʠʘʣʠʟʘʮʠʠ)[35]. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʣʠʯʥʦʩʪʠ ʠ ʧʦʚʝʜʝʥʠʷ ʧʨʝʩʪʫʧʥʠʢʘ, ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʦʡ ʧʨʘʢʪʠʢʦʡ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ 

çʪʠʧʦʚʦʡ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʧʦʨʪʨʝʪ ʧʨʝʩʪʫʧʥʠʢʦʚè ʧʦ ʨʘʟʣʠʯʥʳʤ ʚʠʜʘʤ ʧʨʝʩʪʫʧʣʝʥʠʡ[36]. ɺ ʦʩʥʦʚʝ 

ʧʦʩʪʨʦʝʥʠʷ ʪʘʢʦʛʦ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʨʪʨʝʪʘ ʣʝʞʠʪ ʤʝʪʦʜ ʦʙʦʙʱʝʥʠʷ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʧʫʪʝʤ 

ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʠʟʫʯʝʥʠʷ ʣʠʯʥʦʩʪʠ, ʧʦʚʝʜʝʥʠʷ ʧʨʘʚʦʥʘʨʫʰʠʪʝʣʷ, ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʪʠʚʦʧʨʘʚʥʦʛʦ 

ʧʦʚʝʜʝʥʠʷ.  

ʈʘʟʥʦʦʙʨʘʟʠʝ ʧʨʠʩʫʱʠʭ ʢʘʞʜʦʤʫ ʯʝʣʦʚʝʢʫ (ʚʢʣʶʯʘʷ ʧʨʝʩʪʫʧʥʠʢʦʚ) ʩʚʦʡʩʪʚ ʧʦʟʚʦʣʷʝʪ ʛʦʚʦʨʠʪʴ ʦ 

ʩʪʨʫʢʪʫʨʝ ʣʠʯʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ, ʚʠʜʦʚʦʤ ʠ ʦʙʱʝʤ ʫʨʦʚʥʷʭ. 

ʆʥʘ ʦʙʨʘʟʫʝʪʩʷ ʠʟ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʚʦʡʩʪʚ, ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʚ ʧʨʦʮʝʩʩʝ ʤʥʦʛʦʦʙʨʘʟʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʩ 

ʜʨʫʛʠʤʠ ʣʶʜʴʤʠ ʠ ʜʝʣʘʶʱʠʭ ʣʠʯʥʦʩʪʴ ʩʫʙʲʝʢʪʦʤ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʟʥʘʥʠʷ ʠ ʦʙʱʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʢʨʠʤʠʥʘʣʴʥʦʛʦ[37]. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʦʟʨʘʩʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʢʨʠʤʠʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ 

ʣʠʯʥʦʩʪʠ ʧʨʝʩʪʫʧʥʠʢʘ, ʪʘʢ ʢʘʢ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʦʙʲʷʩʥʠʪʴ ʥʝʢʦʪʦʨʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʦʚʝʜʝʥʠʷ 

ʧʨʝʩʪʫʧʥʠʢʦʚ, ʥʦ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ.  

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʚʦʟʨʘʩʪʘ ʣʠʮ, ʩʦʚʝʨʰʠʚʰʠʭ ʧʨʝʩʪʫʧʣʝʥʠʷ ʥʘʩʠʣʴʩʪʚʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʧʦʢʘʟʘʣ, 

ʯʪʦ ʧʨʝʩʪʫʧʣʝʥʠʷ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʩʦʚʝʨʰʘʶʪʩʷ ʣʠʮʘʤʠ ʦʪ 20 ʜʦ 40 ʣʝʪ, ʩʨʝʜʥʠʡ ʠʭ ʚʦʟʨʘʩʪ 38,4 ʣʝʪ. 

ʇʦ ʤʥʝʥʠʶ ʙʦʣʴʰʠʥʩʪʚʘ ʢʨʠʤʠʥʦʣʦʛʦʚ, ʜʦʤʠʥʠʨʫʶʱʝʡ ʤʦʪʠʚʘʮʠʝʡ ʥʘʩʠʣʴʩʪʚʝʥʥʳʭ ʧʨʝʩʪʫʧʣʝʥʠʡ  

ʩʣʫʞʠʪ ʦʩʦʟʥʘʥʠʝ ʠʣʠ ʧʦʜʩʦʟʥʘʪʝʣʴʥʦʝ ʩʪʨʝʤʣʝʥʠʝ ʩʫʙʲʝʢʪʘ ʢ ʥʘʩʠʣʴʩʪʚʝʥʥʦ-ʵʛʦʠʩʪʠʯʝʩʢʦʤʫ  
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ʩʘʤʦʫʪʚʝʨʞʜʝʥʠʶ, ʧʝʨʝʥʦʩʫ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʚʥʫʪʨʠʣʠʯʥʦʩʪʥʳʭ ʢʦʥʬʣʠʢʪʦʚ ʥʘ ʦʢʨʫʞʘʶʱʠʭ[38]. 

ɼʣʷ ʯʝʣʦʚʝʢʘ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʥʘ ʥʘʩʠʣʴʩʪʚʝʥʥʦʝ ʨʝʰʝʥʠʝ ʢʦʥʬʣʠʢʪʥʳʭ ʩʠʪʫʘʮʠʡ, ʶʨʠʜʠʯʝʩʢʠʝ 

ʧʨʠʟʥʘʢʠ ʥʝ ʚʩʝʛʜʘ ʠʤʝʶʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ. ʇʨʠ ʥʘʣʠʯʠʠ ʪʝʭ ʠʣʠ ʠʥʳʭ ʫʩʣʦʚʠʡ ʫʩʪʘʥʦʚʦʯʥʘʷ 

ʤʦʪʠʚʘʮʠʷ ʤʦʞʝʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴʩʷ ʚ ʣʶʙʳʭ ʥʘʩʠʣʴʩʪʚʝʥʥʳʭ ʧʨʝʩʪʫʧʣʝʥʠʷʭ ʧʨʦʪʠʚ ʣʠʯʥʦʩʪʠ: ʦʪ ʫʙʠʡʩʪʚʘ 

ʜʦ ʧʨʠʯʠʥʝʥʠʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦʛʦ ʚʨʝʜʘ ʟʜʦʨʦʚʴʶ[39]. 

ɻʦʚʦʨʷ ʦ ʣʠʮʘʭ, ʩʦʚʝʨʰʠʚʰʠʭ ʥʘʩʠʣʴʩʪʚʝʥʥʳʝ ʧʨʝʩʪʫʧʣʝʥʠʷ, ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʪʨʘʜʠʮʠʦʥʥʦ ʦʪʤʝʯʘʶʪ 

ʠʭ ʦʩʦʙʫʶ ʦʧʘʩʥʦʩʪʴ ʠ ʩʚʦʝʦʙʨʘʟʠʝ, ʚʳʨʘʞʘʶʱʝʝʩʷ ʚ ʠʩʢʣʶʯʠʪʝʣʴʥʦʤ ʵʛʦʠʟʤʝ, ʧʨʝʜʝʣʴʥʦʡ 

ʨʘʩʧʫʱʝʥʥʦʩʪʠ, ʛʨʫʙʦʩʪʠ, ʜʝʨʟʦʩʪʠ, ʞʝʩʪʦʢʦʩʪʠ, ʮʠʥʠʟʤʝ, ʷʚʥʦʤ ʧʨʝʥʝʙʨʝʞʝʥʠʠ ʢ ʣʶʜʷʤ ʠ ʧʨʘʚʦʧʦʨʷʜʢʫ.  

ʆʩʦʙʦʝ ʤʝʩʪʦ ʩʨʝʜʠ ʧʨʝʩʪʫʧʥʠʢʦʚ, ʟʘʥʠʤʘʶʪ ʨʘʩʭʠʪʠʪʝʣʠ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʧʨʝʩʪʫʧʥʠʢʘʤʠ, 

ʨʘʩʭʠʪʠʪʝʣʠ ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ ʘʜʘʧʪʠʨʦʚʘʥʥʳʤʠ, ʙʦʣʝʝ ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʤʠ ʢ ʨʘʟʣʠʯʥʳʤ ʩʦʮʠʘʣʴʥʳʤ 

ʩʠʪʫʘʮʠʷʤ ʠ ʠʭ ʠʟʤʝʥʝʥʠʷʤ, ʣʫʯʰʝ ʦʨʠʝʥʪʠʨʫʶʪʩʷ ʚ ʩʦʮʠʘʣʴʥʳʭ ʥʦʨʤʘʭ ʠ ʪʨʝʙʦʚʘʥʠʷʭ, ʙʦʣʝʝ ʩʜʝʨʞʘʥʳ, 

ʤʦʛʫʪ ʭʦʨʦʰʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʚʦʝ ʧʦʚʝʜʝʥʠʝ. ʈʘʩʭʠʪʠʪʝʣʷʤ ʥʝ ʩʚʦʡʩʪʚʝʥʥʳ ʪʘʢʠʝ ʯʝʨʪʳ ʢʘʢ 

ʘʛʨʝʩʩʠʚʥʦʩʪʴ, ʠ ʠʤʧʫʣʴʩʠʚʥʦʩʪʴ ʧʦʚʝʜʝʥʠʷ. ʆʥʠ ʙʦʣʝʝ ʦʙʱʠʪʝʣʴʥʳ, ʙʦʣʴʰʠʥʩʪʚʦ ʥʝ ʠʩʧʳʪʳʚʘʶʪ 

ʪʨʫʜʥʦʩʪʝʡ ʚ ʫʩʪʘʥʦʚʣʝʥʠʠ ʩʦʮʠʘʣʴʥʳʭ ʢʦʥʪʘʢʪʦʚ[40]. ʇʦ ʩʚʦʠʤ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ 

ʙʦʣʴʰʠʥʩʪʚʦ ʨʘʩʭʠʪʠʪʝʣʝʡ ʥʝ ʠʤʝʶʪ ʩʫʱʝʩʪʚʝʥʥʳʭ ʦʪʣʠʯʠʡ ʦʪ ʟʘʢʦʥʦʧʦʩʣʫʰʥʳʭ ʛʨʘʞʜʘʥ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ 

ʦʙʣʘʜʘʶʪ ʨʘʟʣʠʯʥʳʤʠ ʣʠʯʥʦʩʪʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʆʜʥʘʢʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʟʘʢʦʥʦʧʦʩʣʫʰʥʳʭ ʛʨʘʞʜʘʥ, ʫ 

ʨʘʩʭʠʪʠʪʝʣʝʡ ʧʨʦʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʘʢʪʫʘʣʴʥʳʭ ʩʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʧʨʠʚʣʝʯʝʥʠʝʤ ʢ ʫʛʦʣʦʚʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ[41]. ʇʦʩʣʝʜʩʪʚʠʝʤ ʚʦʟʥʠʢʰʝʛʦ ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʧʩʠʭʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʷʚʣʷʝʪʩʷ ʦʙʱʘʷ ʘʢʪʠʚʠʟʘʮʠʷ ʟʘʱʠʪʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, 

ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʩʥʠʞʝʥʠʝ ʚʥʫʪʨʝʥʥʝʛʦ ʥʘʧʨʷʞʝʥʠʷ ʠ ʪʨʝʚʦʛʠ. 

ɺ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʧʨʠʟʥʘʢʠ, ʧʨʠʩʫʱʠʝ ʚʩʝʤ ʧʨʝʩʪʫʧʥʠʢʘʤ ʚʳʨʘʞʝʥʳ ʫ ʫʙʠʡʮ. ɺ ʦʪʣʠʯʠʝ ʦʪ 

ʦʩʪʘʣʴʥʳʭ ʠʭ ʧʦʚʝʜʝʥʠʝ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʘʬʬʝʢʪʠʚʥʦ ʟʘʨʷʞʝʥʥʳʤʠ ʠʜʝʷʤʠ, 

ʨʝʘʣʠʟʫʝʤʳʤʠ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʠʪʫʘʮʠʷʭ. ɸʥʘʣʠʟ ʧʩʠʭʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʫʙʠʡʮ ʪʘʢʞʝ ʛʦʚʦʨʠʪ ʦ ʥʘʣʠʯʠʠ 

ʫ ʥʘʭ ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʩʦʮʠʘʣʴʥʦʡ ʦʪʯʫʞʜʝʥʥʦʩʪʠ ʠ ʪʨʫʜʥʦʩʪʷʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʫʩʚʦʝʥʠʝʤ 

ʤʦʨʘʣʴʥʳʭ ʠ ʧʨʘʚʦʚʳʭ ʥʦʨʤ. ʊʘʢʠʝ ʣʶʜʠ ʩʦʚʝʨʰʘʶʪ ʧʨʝʩʪʫʧʣʝʥʠʷ ʯʘʱʝ ʚʩʝʛʦ ʚ ʩʚʷʟʠ ʩ ʥʘʢʦʧʠʚʰʠʤʩʷ 

ʘʬʬʝʢʪʦʤ ʚ ʦʪʥʦʰʝʥʠʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʯʝʣʦʚʝʢʘ ʠʣʠ ʩʠʪʫʘʮʠʠ ʠ ʥʝ ʚʠʜʷ ʧʨʠ ʵʪʦʤ ʠʣʠ ʥʝ ʞʝʣʘʷ ʚʠʜʝʪʴ 

ʠʥʦʛʦ ʩʧʦʩʦʙʘ ʨʘʟʨʝʰʝʥʠʷ ʢʦʥʬʣʠʢʪʘ. ʅʘʜʝʣʝʥʠʝ ʜʨʫʛʠʭ ʣʶʜʝʡ ʩʚʦʠʤʠ ʤʳʩʣʷʤʠ, ʦʱʫʱʝʥʠʷʤʠ ʠ 

ʜʝʡʩʪʚʠʷʤʠ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʦʥʠ ʥʘʯʠʥʘʶʪ ʚʦʩʧʨʠʥʠʤʘʪʴʩʷ ʢʘʢ ʚʨʘʞʜʝʙʥʳʝ ʠ ʘʛʨʝʩʩʠʚʥʳʝ. 

ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ, ʩʦʚʝʨʰʘʷ ʘʢʪ ʥʘʩʠʣʠʷ, ʫʙʠʡʮʘ ʩʯʠʪʘʝʪ, ʯʪʦ ʦʥ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʟʘʱʠʱʘʝʪ ʩʚʦʶ ʞʠʟʥʴ, 

ʩʚʦʶ ʯʝʩʪʴ, ʘ ʠʥʦʛʜʘ ʠ ʠʥʪʝʨʝʩʳ ʜʨʫʛʠʭ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʙʠʡʮ ʦʪʣʠʯʘʶʪ ʦʪ ʚʩʝʭ ʜʨʫʛʠʭ ʢʘʪʝʛʦʨʠʡ 

ʧʨʝʩʪʫʧʥʠʢʦʚ ʧʨʝʞʜʝ ʚʩʝʛʦ ʯʨʝʟʤʝʨʥʘʷ ʩʪʦʡʢʦʩʪʴ ʘʬʬʝʢʪʘ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʨʝʘʢʮʠʡ 

çʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷè[42]. 

ɹʣʠʟʢʦ ʢ ʫʙʠʡʮʘʤ ʧʦ ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥʥʦʩʪʠ ʣʠʯʥʳʭ ʩʚʦʡʩʪʚ ʥʘʭʦʜʷʪʩʷ ʢʦʨʳʩʪʥʦ-ʥʘʩʠʣʴʩʪʚʝʥʥʳʝ 

ʧʨʝʩʪʫʧʥʠʢʠ. ʇʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʢʦʨʳʩʪʥʦ-ʥʘʩʠʣʴʩʪʚʝʥʥʳʭ ʧʨʝʩʪʫʧʥʠʢʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʣʷ ʥʠʭ 

ʭʘʨʘʢʪʝʨʥʘ ʧʦʚʳʰʝʥʥʘʷ ʚʨʘʞʜʝʙʥʦʩʪʴ ʢ ʦʢʨʫʞʝʥʠʶ ʠ ʠʭ ʘʩʦʮʠʘʣʴʥʳʝ ʧʦʩʪʫʧʢʠ ʚʳʩʪʫʧʘʶʪ ʢʘʢ ʣʠʥʠʷ 

ʧʦʚʝʜʝʥʠʷ. ʇʨʝʞʜʝ ʚʩʝʛʦ ʫ ʥʠʭ ʦʪʨʘʞʘʶʪʩʷ ʪʨʫʜʥʦʩʪʠ ʚ ʫʩʚʦʝʥʠʠ ʤʦʨʘʣʴʥʳʭ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʧʨʘʚʦʚʳʭ 

ʥʦʨʤ. ɽʩʣʠ ʧʦʚʝʜʝʥʠʝ ʫʙʠʡʮ ʥʘʧʨʘʚʣʷʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʘʬʬʝʢʪʠʚʥʦ ʟʘʨʷʞʝʥʥʳʤʠ ʠʜʝʷʤʠ, ʪʦ ʧʦʚʝʜʝʥʠʝ 

ʢʦʨʳʩʪʥʦ-ʥʘʩʠʣʴʩʪʚʝʥʥʳʭ ʧʨʝʩʪʫʧʥʠʢʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʥʜʝʥʮʠʝʡ ʢ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤʫ ʫʜʦʚʣʝʪʚʦʨʝʥʠʶ 

ʚʦʟʥʠʢʘʶʱʠʭ ʞʝʣʘʥʠʡ ʠ ʧʦʪʨʝʙʥʦʩʪʝʡ, ʯʪʦ ʩʦʯʝʪʘʝʪʩʷ ʩ ʥʘʨʫʰʝʥʠʝʤ ʦʙʱʝʡ ʥʦʨʤʘʪʠʚʥʦʡ ʨʝʛʫʣʷʮʠʠ 

ʧʦʚʝʜʝʥʠʷ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʠ ʚʦʣʝʚʦʛʦ ʢʦʥʪʨʦʣʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʨʳʩʪʥʦ-ʥʘʩʠʣʴʩʪʚʝʥʥʳʝ 

ʧʨʝʩʪʫʧʥʠʢʠ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʜʨʫʛʠʭ ʥʘʠʙʦʣʴʰʝʡ ʥʝʫʧʨʘʚʣʷʝʤʦʩʪʴʶ ʧʦʚʝʜʝʥʠʷ ʠ ʚʥʝʟʘʧʥʦʩʪʴʶ 

ʘʩʦʮʠʘʣʴʥʳʭ ʧʦʩʪʫʧʢʦʚ.  

ʇʦ ʦʙʱʝʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʨʦʬʠʣʴ ʚʦʨʦʚ ʠʤʝʝʪ ʩʭʦʜʩʪʚʦ ʩ ʧʨʦʬʠʣʝʤ ʥʘʩʠʣʴʩʪʚʝʥʥʦ-ʢʦʨrʩʪʥʳʭ 

ʧʨʝʩʪʫʧʥʠʢʦʚ, ʦʜʥʘʢʦ ʫ ʚʦʨʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʳʰʝʥʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʚʦʝ ʧʦʚʝʜʝʥʠʝ. ʆʥʠ 

ʙʦʣʝʝ ʩʦʮʠʘʣʴʥʦ ʘʜʘʧʪʠʨʦʚʘʥʳ, ʤʝʥʝʝ ʠʤʧʫʣʴʩʠʚʥʳ, ʫ ʥʠʭ ʤʝʥʴʰʝ ʚʳʨʘʞʝʥʳ ʪʨʝʚʦʛʘ ʠ ʦʙʱʘʷ 

ʥʝʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ ʘʢʪʫʘʣʴʥʳʤ ʧʦʣʦʞʝʥʠʝʤ. ʀʭ ʘʛʨʝʩʩʠʚʥʦʩʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, ʠ ʦʥʠ ʩʧʦʩʦʙʥʳ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʚʦʝ ʧʦʚʝʜʝʥʠʝ. ʇʨʝʩʪʫʧʥʦʝ ʧʦʚʝʜʝʥʠʝ ʨʝʛʫʣʠʨʫʝʪʩʷ ʢʘʢ ʧʨʘʚʠʣʦ ʥʝ ʩʠʶʤʠʥʫʪʥʦ 

ʘʢʪʫʘʣʴʥʦʡ, ʘ ʦʩʥʦʚʥʦʡ, ʧʦʩʪʦʷʥʥʦ ʛʦʪʦʚʦʡ ʢ ʨʝʘʣʠʟʘʮʠʠ ʫʩʪʘʥʦʚʦʯʥʦʡ ʧʦʪʨʝʙʥʦʩʪʴʶ. ɽʶ ʚʳʩʪʫʧʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʚʦʝʛʦ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʙʳʪʠʷ, ʝʛʦ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʠ ʦʙʨʝʪʝʥʠʷ ʫʚʝʨʝʥʥʦʩʪʠ ʠ 

ʩʥʠʞʝʥʠʷ ʪʘʢʠʤʠ ʦʙʨʘʟʦʤ ʙʝʩʧʦʢʦʡʩʪʚʘ ʠ ʪʨʝʚʦʞʥʦʩʪʠ. ɿʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ, ʘ ʦʙʳʯʥʦ ʚʦʦʙʱʝ ʥʝ 
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ʦʭʚʘʪʳʚʘʶʪʩʷ ʩʦʟʥʘʥʠʝʤ ʛʣʫʙʠʥʥʳʝ ʫʨʦʚʥʠ, ʢʦʪʦʨʳʝ ʠ ʟʘʢʣʶʯʘʶʪ ʚ ʩʝʙʝ ʩʫʙʲʝʢʪʠʚʥʳʡ ʩʤʳʩʣ ʧʦʚʝʜʝʥʠʷ. 

ʅʘʧʨʠʤʝʨ, ʧʦʭʠʱʘʷ ʯʫʞʦʝ ʠʤʫʱʝʩʪʚʦ, ʧʨʝʩʪʫʧʥʠʢ ʧʦʥʠʤʘʝʪ, ʯʪʦ ʵʪʦ ʧʨʠʥʝʩʝʪ ʝʤʫ ʤʘʪʝʨʠʘʣʴʥʳʡ ʢʦʤʬʦʨʪ, 

ʣʫʯʰʠʡ ʜʦʩʪʘʪʦʢ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʩʦʚʝʨʰʘʪʴ ʪʘʢʠʝ ʧʦʩʪʫʧʢʠ. ʅʘʨʷʜʫ ʩ ʵʪʠʤ ʤʥʦʛʠʝ 

ʶʨʠʩʪʳ ʩʧʨʘʚʝʜʣʠʚʦ ʦʪʤʝʯʘʣʠ, ʯʪʦ ʫ ʚʦʨʦʚ ʠʤʝʝʪ ʤʝʩʪʦ ʪʘʢʦʡ ʤʦʪʠʚ ʢʘʢ ʢʦʨʳʩʪʴ, ʢʦʪʦʨʳʡ ʩʚʷʟʘʥ ʩʦ 

ʩʪʨʝʤʣʝʥʠʝʤ ʧʦʣʫʯʠʪʴ ʢʘʢʦʝ-ʣʠʙʦ ʠʤʫʱʝʩʪʚʦ ʠʣʠ ʧʨʘʚʦ ʥʘ ʥʝʛʦ, ʠʟʙʘʚʠʪʴʩʷ ʚ ʩʣʝʜʩʪʚʠʝ ʩʦʚʝʨʰʝʥʠʷ 

ʧʨʝʩʪʫʧʣʝʥʠʷ ʦʪ ʢʘʢʠʭ-ʣʠʙʦ ʤʘʪʝʨʠʘʣʴʥʳʭ ʟʘʪʨʘʪ, ʥʝʟʘʢʦʥʥʦ ʦʙʦʛʘʪʠʪʴʩʷ ʠʣʠ ʧʦʣʫʯʠʪʴ ʚʳʛʦʜʫ, ʥʘʨʫʰʘʷ 

ʪʝʤ ʩʘʤʳʤ ʠʤʫʱʝʩʪʚʝʥʥʳʝ ʧʨʘʚʘ ʜʨʫʛʠʭ[43]. 

ʀʥʪʝʨʝʩʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʘʤʠ ʚʠʥʦʚʥʳʝ ʦʙʳʯʥʦ ʧʨʝʙʳʚʘʶʪ ʚ ʧʦʣʥʦʤ ʥʝʚʝʜʝʥʠʠ ʧʦ ʧʦʚʦʜʫ ʪʦʛʦ, 

ʧʦʯʝʤʫ ʦʥʠ ʩʦʚʝʨʰʠʣʠ ʵʪʦ ʧʨʝʩʪʫʧʣʝʥʠʝ, ʯʪʦ ʜʚʠʛʘʣʦ ʠʤʠ. ʇʦʩʢʦʣʴʢʫ ʧʨʝʩʪʫʧʥʠʢʠ ʧʨʠ ʩʦʚʝʨʰʝʥʠʠ ʵʪʠʭ 

ʜʝʡʩʪʚʠʡ ʯʘʱʝ ʚʩʝʛʦ ʧʨʝʙʳʚʘʶʪ ʚ ʥʝʪʨʝʟʚʦʤ ʩʦʩʪʦʷʥʠʠ, ʪʦ ʵʪʠʤ ʦʥʠ ʦʙʳʯʥʦ ʠ ʦʙʲʷʩʥʷʶʪ ʩʚʦʝ ʧʦʚʝʜʝʥʠʝ. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʧʨʝʩʪʫʧʥʳʝ ʜʝʡʩʪʚʠʷ ʟʘ ʢʦʪʦʨʳʝ, ʦʥʠ ʙʳʣʠ ʦʩʫʞʜʝʥʳ ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ ʠʤʠ ʢʘʢ ʩʣʫʯʘʡʥʦʩʪʴ, 

ʢʘʢ ʥʝʯʪʦ, ʯʪʦ ʥʝ ʤʦʛʣʦ ʩ ʥʠʤʠ ʧʨʦʠʟʦʡʪʠ.  

ɼʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʦ ʚʠʥʦʚʥʦʩʪʠ ʣʠʮʘ ʚ ʩʦʚʝʨʰʝʥʠʠ ʧʨʝʩʪʫʧʣʝʥʠʷ ʠʤʝʶʪ ʟʥʘʯʝʥʠʝ ʚʩʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʝʛʦ ʧʦʚʝʜʝʥʠʷ ʚ ʪʦʤ ʯʠʩʣʝ ʝʛʦ ʧʩʠʭʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ, ʩʧʦʩʦʙʩʪʚʦʚʘʚʰʝʝ ʩʦʚʝʨʰʝʥʠʶ 

ʧʨʝʩʪʫʧʣʝʥʠʷ, ʧʦʥʷʪʴ ʜʚʠʞʫʱʠʝ ʩʠʣʳ ʧʨʝʩʪʫʧʣʝʥʠʷ, ʦʙʲʷʩʥʠʪʴ ʝʛʦ, ʯʪʦ ʠ ʷʚʣʷʝʪʩʷ ʟʘʜʘʯʝʡ 

ʮʠʚʠʣʠʟʦʚʘʥʥʦʛʦ ʧʨʘʚʦʩʫʜʠʷ. 
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 ʇ.ʅ. ʂʦʙʝʮ 

 ɻʣʘʚʥʳʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ 

 ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ 

 ʠʥʩʪʠʪʫʪʘ ʄɺɼ ʈʦʩʩʠʠ ʛ. ʄʦʩʢʚʘ ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 ʜʦʢʪʦʨ ʶʨʠʜʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

 

ʊɽʆʈɽʊʀʏɽʉʂʀɽ ɸʉʇɽʂʊʓ ʉʆɺʈɽʄɽʅʅʆʁ ɻʆʉʋɼɸʈʉʊɺɽʅʅʆ-ʇʈɸɺʆɺʆʁ ʇʆʃʀʊʀʂʀ, 

ʂɸʂ ʆʊɼɽʃʔʅʆɻʆ ɺʀɼɸ ʇʈɸɺʆɺʆʁ ʇʆʃʀʊʀʂʀ ʈʆʉʉʀʁʉʂʆʁ ʌɽɼɽʈɸʎʀʀ  

 

ɸʥʥʦʪʘʮʠʷ 

ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʧʦʣʠʪʠʢʘ ʬʦʨʤʠʨʫʝʪ ʧʨʘʚʦ, ʢʦʪʦʨʦʝ ʩʪʘʥʦʚʠʪʩʷ ʠʥʩʪʨʫʤʝʥʪʦʤ ʨʝʘʣʠʟʘʮʠʠ 

ʧʦʣʠʪʠʢʠ. ʇʨʠ ʵʪʦʤ ʛʦʩʫʜʘʨʩʪʚʦ ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʩʦʮʠʘʣʴʥʳʤ ʦʙʨʘʟʦʚʘʥʠʝʤ, ʧʨʘʚʦʤʦʯʥʳʤ 
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ʧʨʠʥʠʤʘʪʴ, ʠʟʤʝʥʷʪʴ ʠʣʠ ʦʪʤʝʥʷʪʴ ʧʨʘʚʦʚʳʝ ʥʦʨʤʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʣʠ ʜʝʣʝʛʠʨʫʷ ʩʚʦʠ ʧʦʣʥʦʤʦʯʠʷ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʧʨʘʚʦ ʧʨʦʠʟʚʦʜʥʦ ʦʪ ʧʦʣʠʪʠʢʠ, ʚʳʨʘʞʘʝʪ ʧʦʣʠʪʠʢʫ ʠ ʩʣʫʞʠʪ ʩʨʝʜʩʪʚʦʤ ʝʝ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠ 

ʦʧʨʝʜʝʣʷʶʱʝʡ ʨʦʣʠ ʛʦʩʫʜʘʨʩʪʚʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʦʣʠʪʠʢʘ ʥʘʭʦʜʠʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʘʚʘ, ʧʦʜʯʠʥʷʝʪʩʷ 

ʧʨʘʚʫ ʠ, ʚ ʵʪʦʤ ʩʤʳʩʣʝ, ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʘʚʦʚʦʡ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʧʨʘʚʝ, ʦʛʨʘʥʠʯʝʥʥʦʡ ʧʨʘʚʦʚʳʤʠ ʨʘʤʢʘʤʠ. ɺ 

ʠʜʝʘʣʝ ʧʨʘʚʦ ʝʩʪʴ ʩʨʝʜʩʪʚʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʠʪʠʢʠ ʚ ʞʠʟʥʴ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʋʛʦʣʦʚʥʘʷ ʧʦʣʠʪʠʢʘ, ʧʨʘʚʦ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʧʨʘʚʦʚʘʷ ʧʦʣʠʪʠʢʘ, ʛʦʩʫʜʘʨʩʪʚʦ, ʧʫʙʣʠʯʥʘʷ ʚʣʘʩʪʴ, 

ʶʨʠʜʠʯʝʩʢʘʷ ʧʦʣʠʪʠʢʘ, ʟʘʢʦʥʥʦʩʪʴ, ʧʨʦʬʠʣʘʢʪʠʢʘ. 

 

ʃʶʙʦʡ ʚʠʜ ʧʦʣʠʪʠʢʠ, ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʤʝʨʝ ʩʚʷʟʘʥʥʳʡ ʩ ʧʨʘʚʦʤ, ʷʚʣʷʝʪʩʷ ʧʨʘʚʦʚʳʤ. ʇʨʘʚʦ ʨʝʛʫʣʠʨʫʝʪ 

ʧʦʣʠʪʠʯʝʩʢʠʝ ʦʪʥʦʰʝʥʠʷ, ʦʧʨʝʜʝʣʷʝʪ ʠ ʟʘʢʨʝʧʣʷʝʪ ʧʨʘʚʦʚʦʡ ʩʪʘʪʫʩ ʦʩʥʦʚʥʳʭ ʩʫʙʲʝʢʪʦʚ ʧʦʣʠʪʠʢʠ. ɻʦʩʫʜʘʨʩʪʚʦ, 

ʧʨʦʚʦʜʷ ʧʨʘʚʦʚʫʶ ʧʦʣʠʪʠʢʫ, ʬʘʢʪʠʯʝʩʢʠ ʦʛʨʘʥʠʯʠʚʘʝʪ ʩʝʙʷ, ʦʧʨʝʜʝʣʷʷ ʧʨʝʜʝʣʳ ʧʫʙʣʠʯʥʦʡ ʚʣʘʩʪʠ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʦ ʧʨʘʚʦʚʦʡ ʧʦʣʠʪʠʢʝ ʤʦʞʥʦ ʚʝʩʪʠ ʨʝʯʴ ʚ ʰʠʨʦʢʦʤ ʠ ʫʟʢʦʤ ʩʤʳʩʣʝ ʩʣʦʚʘ. ɺ ʰʠʨʦʢʦʤ - ʢʘʢ ʦ ʣʶʙʦʡ 

ʧʦʣʠʪʠʢʝ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʧʨʘʚʝ, ʚ ʫʟʢʦʤ - ʢʘʢ ʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤ ʚʠʜʝ ʧʦʣʠʪʠʢʠ [1, ʩ.34]. 

ʀʤʝʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ʦʧʨʝʜʝʣʝʥʠʡ ʧʨʘʚʦʚʦʡ ʧʦʣʠʪʠʢʠ, ʦʪʨʘʞʘʶʱʠʭ ʝʝ ʨʘʟʣʠʯʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʤʥʦʛʦʦʙʨʘʟʥʦʝ ʩʦʜʝʨʞʘʥʠʝ. ʉʝʛʦʜʥʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʦʣʝʝ ʜʝʩʷʪʠ ʨʘʟʣʠʯʥʳʭ ʦʧʨʝʜʝʣʝʥʠʡ 

ʧʨʘʚʦʚʦʡ ʧʦʣʠʪʠʢʠ, ʫʢʘʟʳʚʘʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʯʪʦ ʧʨʘʚʦʚʘʷ ʧʦʣʠʪʠʢʘ - ʵʪʦ: ʦʨʛʘʥʠʯʝʩʢʘʷ (ʩʦʩʪʘʚʥʘʷ) ʯʘʩʪʴ 

ʦʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ; ʬʦʨʤʘ ʚʳʨʘʞʝʥʠʷ ʧʫʙʣʠʯʥʳʭ ʠʥʪʝʨʝʩʦʚ ʛʦʩʫʜʘʨʩʪʚʘ; ʧʦʣʠʪʠʢʘ, 

ʧʨʦʚʦʜʠʤʘʷ ʩ ʧʦʤʦʱʴʶ ʧʨʘʚʦʚʳʭ ʩʨʝʜʩʪʚ; ʧʝʨʝʚʦʜ ʥʘ ʶʨʠʜʠʯʝʩʢʠʡ ʷʟʳʢ ʦʙʲʝʢʪʠʚʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ 

ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʵʢʦʥʦʤʠʯʝʩʢʠʭ; ʦʩʦʙʘʷ ʬʦʨʤʘ ʚʳʨʘʞʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ, 

ʩʨʝʜʩʪʚʦ ʶʨʠʜʠʯʝʩʢʦʡ ʣʝʛʠʪʠʤʘʮʠʠ, ʟʘʢʨʝʧʣʝʥʠʷ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʢʫʨʩʘ ʩʪʨʘʥʳ; ʦʜʠʥ ʠʟ 

ʚʠʜʦʚ ʧʦʣʠʪʠʢʠ, ʦʧʨʝʜʝʣʠʪʴ ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʢʘʢ ʢʦʤʧʣʝʢʩ ʠʜʝʡ, ʤʝʨ, ʟʘʜʘʯ, ʮʝʣʝʡ, ʧʨʦʛʨʘʤʤ, ʤʝʪʦʜʦʚ, 

ʫʩʪʘʥʦʚʦʢ, ʨʝʘʣʠʟʫʝʤʳʭ ʚ ʩʬʝʨʝ ʜʝʡʩʪʚʠʷ ʧʨʘʚʘ ʠ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʘʚʘ; ʥʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʘʷ, ʨʘʟʫʤʥʘʷ, 

ʵʬʬʝʢʪʠʚʥʘʷ ʠ ʮʠʚʠʣʠʟʦʚʘʥʥʘʷ ʬʦʨʤʘ ʨʫʢʦʚʦʜʩʪʚʘ ʦʙʱʝʩʪʚʦʤ ʚ ʫʩʣʦʚʠʷʭ ʧʦʩʪʨʦʝʥʠʷ ʧʨʘʚʦʚʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ, 

ʩʚʦʙʦʜʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ [2, ʩ.82].  

ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʩ ʧʦʟʠʮʠʠ ʶʨʠʩʧʨʫʜʝʥʮʠʠ ʧʨʘʚʦʚʘʷ ʧʦʣʠʪʠʢʘ - ʵʪʦ, ʚʦ-ʧʝʨʚʳʭ, ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ 

ʦʙʝʩʧʝʯʝʥʠʶ ʧʨʘʚʦʚʦʡ ʨʝʛʣʘʤʝʥʪʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ - ʧʫʙʣʠʯʥʘʷ (ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ) ʧʨʘʚʦʚʘʷ 

ʧʦʣʠʪʠʢʘ, ʪ.ʝ. ʧʦʣʠʪʠʢʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʧʨʘʚʝ ʠ ʧʨʦʚʦʜʠʤʘʷ ʩ ʧʦʤʦʱʴʶ ʧʨʘʚʦʚʳʭ ʩʨʝʜʩʪʚ, ʠ, ʚʦ-ʚʪʦʨʳʭ, - 

ʥʘʫʢʘ (ʫʯʝʥʠʝ) ʦ ʪʘʢʦʡ ʧʨʘʚʦʚʦʡ ʨʝʛʣʘʤʝʥʪʘʮʠʠ, ʩʦʩʪʘʚʥʘʷ ʯʘʩʪʴ ʪʝʦʨʠʠ ʧʨʘʚʘ. ʉʫʪʴ ʧʨʘʚʦʚʦʡ ʧʦʣʠʪʠʢʠ ʢʘʢ 

ʧʫʙʣʠʯʥʦʡ ʧʦʣʠʪʠʢʠ ʩʦʩʪʘʚʣʷʝʪ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʘʚʦʚʦʡ ʨʝʛʣʘʤʝʥʪʘʮʠʝʡ ʦʙʲʝʢʪʠʚʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ 

ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʣʶʙʦʡ ʚʠʜ (ʥʘʧʨʘʚʣʝʥʠʝ) ʧʦʣʠʪʠʢʠ ʠʤʝʝʪ ʥʝ 

ʪʦʣʴʢʦ ʧʨʘʚʦʚʫʶ, ʥʦ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʦʧʨʝʜʝʣʝʥʠʶ 

ʧʨʘʚʦʚʦʡ ʧʦʣʠʪʠʢʠ ʠʟʚʝʩʪʥʳ ʜʚʝ ʦʩʥʦʚʥʳʝ ʪʦʯʢʠ ʟʨʝʥʠʷ. ʆʜʥʠ ʩʧʝʮʠʘʣʠʩʪʳ ʩʯʠʪʘʶʪ, ʯʪʦ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ 

ʤʝʨʳ ʷʚʣʷʶʪʩʷ ʯʘʩʪʴʶ ʧʨʘʚʦʚʦʡ ʧʦʣʠʪʠʢʠ. ɼʨʫʛʠʝ ʪʨʘʢʪʫʶʪ ʧʦʥʷʪʠʝ ʧʨʘʚʦʚʦʡ ʧʦʣʠʪʠʢʠ ʙʦʣʝʝ ʫʟʢʦ, ʥʝ 

ʚʢʣʶʯʘʷ ʚ ʥʝʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʤʝʨʳ [3, ʩ.28]. 

ɺ ʧʨʘʚʦʚʦʡ ʧʦʣʠʪʠʢʝ ʚʳʜʝʣʷʶʪ ʦʪʜʝʣʴʥʳʝ ʚʠʜʳ. ʉʨʝʜʠ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʧʨʘʚʦʚʦʡ ʧʦʣʠʪʠʢʠ ʦʙʳʯʥʦ 

ʥʘʟʳʚʘʶʪ ʟʘʢʦʥʦʜʘʪʝʣʴʥʫʶ, ʫʛʦʣʦʚʥʫʶ, ʠʩʧʨʘʚʠʪʝʣʴʥʫʶ, ʩʫʜʝʙʥʫʶ, ʩʣʝʜʩʪʚʝʥʥʫʶ, ʥʘʜʟʦʨʥʫʶ, 

ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʫʶ ʠ ʜʨ. [4, ʩ.31]. ʂʘʢ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʚʳʜʝʣʝʥʠʝ ʵʪʠʭ ʚʠʜʦʚ ʧʨʘʚʦʚʦʡ ʧʦʣʠʪʠʢʠ ʥʝ 

ʠʤʝʝʪ ʚ ʩʚʦʝʡ ʦʩʥʦʚʝ ʝʜʠʥʦʛʦ ʯʝʪʢʦ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʨʠʪʝʨʠʷ ʠ ʷʚʣʷʝʪʩʷ ʧʨʦʠʟʚʦʣʴʥʳʤ. ʇʦʵʪʦʤʫ, ʥʘ ʥʘʰ 

ʚʟʛʣʷʜ, ʫʢʘʟʘʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʷʚʣʷʝʪʩʷ ʚʦ ʤʥʦʛʦʤ ʫʩʣʦʚʥʦʡ. ɼʣʷ ʜʝʣʝʥʠʷ ʧʨʘʚʦʚʦʡ ʧʦʣʠʪʠʢʠ ʥʘ ʚʠʜʳ 

(ʯʘʩʪʠ) ʦʧʪʠʤʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʦʪʨʘʩʣʝʚʦʡ ʧʦʜʭʦʜ, ʪ.ʝ. ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦ ʦʪʨʘʩʣʷʤ ʧʨʘʚʘ. ʇʨʠ ʵʪʦʤ 

ʢʦʥʢʨʝʪʥʳʝ ʦʪʨʘʩʣʝʚʳʝ ʚʠʜʳ ʤʦʛʫʪ ʦʙʲʝʜʠʥʷʪʴʩʷ ʧʦ ʦʙʱʠʤ ʩʫʱʥʦʩʪʥʳʤ ʧʨʠʟʥʘʢʘʤ, ʦʙʨʘʟʫʷ ʦʪʜʝʣʴʥʳʝ 

ʩʦʩʪʘʚʣʷʶʱʠʝ ʧʨʘʚʦʚʦʡ ʧʦʣʠʪʠʢʠ. ʊʘʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʨʘʚʦʚʦʡ ʧʦʣʠʪʠʢʠ, ʦʙʲʝʜʠʥʷʶʱʝʡ ʥʝʩʢʦʣʴʢʦ ʝʝ 

ʚʠʜʦʚ, ʷʚʣʷʝʪʩʷ, ʥʘʧʨʠʤʝʨ, ʫʛʦʣʦʚʥʘʷ ʧʦʣʠʪʠʢʘ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʡ ʚʭʦʜʷʪ ʪʘʢʠʝ ʚʠʜʳ ʦʪʨʘʩʣʝʚʦʡ ʧʨʘʚʦʚʦʡ 

ʧʦʣʠʪʠʢʠ, ʢʘʢ ʫʛʦʣʦʚʥʦ-ʧʨʘʚʦʚʘʷ, ʫʛʦʣʦʚʥʦ-ʧʨʦʮʝʩʩʫʘʣʴʥʘʷ, ʫʛʦʣʦʚʥʦ-ʠʩʧʦʣʥʠʪʝʣʴʥʘʷ. 
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ʂʨʠʢʫʥʦʚʘ ʖ.ɸ. 

ʩʪʫʜʝʥʪ ʤʘʛʠʩʪʨʘʪʫʨʳ 

ʈ.ɻ. ɸʙʘʢʫʤʦʚ 

ʂ.ʵ.ʥ., ʜʦʮʝʥʪ 

ɹɻʊʋ ʠʤ. ɺ. ɻ. ʐʫʭʦʚʘ 

ʛ. ɹʝʣʛʦʨʦʜ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ʇʆʉʃɽɼʆɺɸʊɽʃʔʅʆʉʊʔ ʇʈɸɺʆɺʓʍ ʇʈʆʎɽɼʋʈ ʉʊʈʆʀʊɽʃʔʉʊɺɸ ɼɽʊʉʂʆʁ 

ʄʋɿʓʂɸʃʔʅʆʁ ʐʂʆʃʓ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʠʟʣʘʛʘʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʘʚʦʚʳʭ ʧʨʦʮʝʜʫʨ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʜʝʪʩʢʦʡ ʤʫʟʳʢʘʣʴʥʦʡ 

ʰʢʦʣr ʥʘ ʧʨʠʤʝʨʝ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʪʦʨʛʠ. 

 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʘʚʦʚʳʭ ʧʨʦʮʝʜʫʨ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʥʘ ʧʨʠʤʝʨʝ ʜʝʪʩʢʦʡ 

ʤʫʟʳʢʘʣʴʥʦʡ ʰʢʦʣʳ ʚ ʧ. ʈʘʢʠʪʥʦʝ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ. ɼʘʥʥʳʡ ʚʠʜ ʰʢʦʣʳ ʷʚʣʷʝʪʩʷ ʤʫʥʠʮʠʧʘʣʴʥʳʤ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʫʯʨʝʞʜʝʥʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʜʝʪʝʡ ʠ ʙʫʜʝʪ ʬʠʥʘʥʩʠʨʦʚʘʪʴʩʷ ʠʟ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʟʘʢʘʟʯʠʢʦʤ ʷʚʣʷʝʪʩʷ ʘʜʤʠʥʠʩʪʨʘʮʠʷ ʈʘʢʠʪʷʥʩʢʦʛʦ ʨʘʡʦʥʘ. 

ʉʨʝʜʩʪʚʘ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʪʘʢ ʞʝ ʙʫʜʫʪ ʚʳʜʝʣʷʪʴʩʷ ʠʟ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʘ. 

ʈʘʙʦʪʘ ʥʘʜ ʪʝʭʥʠʯʝʩʢʠʤ ʟʘʜʘʥʠʝʤ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ, ʫʧʨʘʚʣʝʥʠʝʤ ʢʫʣʴʪʫʨʳ 

ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʈʘʢʠʪʷʥʩʢʦʛʦ ʨʘʡʦʥʘ. ɹʳʣʘ ʦʮʝʥʝʥʘ ʩʦʮʠʘʣʴʥʘʷ ʩʪʦʨʦʥʘ ʚʦʧʨʦʩʘ ʠ ʧʨʦʠʟʚʝʜʸʥ ʨʘʩʯʸʪ 

ʢʦʣʠʯʝʩʪʚʘ ʢʘʢ ʫʯʝʥʠʯʝʩʢʠʭ ʤʝʩʪ ʚ ʤʫʟʳʢʘʣʴʥʦʡ ʰʢʦʣʝ, ʪʘʢ ʠ ʨʘʙʦʯʠʭ. ɺ ʨʘʩʯʸʪʝ ʫʯʪʝʥʘ ʯʠʩʣʝʥʥʦʩʪʴ 

ʥʘʩʝʣʝʥʠʷ ʧ. ʈʘʢʠʪʥʦʝ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 5 ʜʦ 17 ʣʝʪ, ʪ.ʢ. ʚ ʤʫʟʳʢʘʣʴʥʦʡ ʰʢʦʣʝ ʟʘʧʣʘʥʠʨʦʚʘʥʦ ʧʨʦʚʝʜʝʥʠʝ 

ʟʘʥʷʪʠʡ ʜʣʷ ʜʝʪʝʡ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʦʚ, ʘ ʪʘʢ ʞʝ ʧʨʦʚʝʜʝʥʘ ʨʘʙʦʪʘ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ. ɺʳʙʨʘʥʦ 

ʥʘʠʙʦʣʝʝ ʫʜʦʙʥʦʝ ʤʝʩʪʦ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʰʢʦʣʳ. 

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʧʦʩʣʝ ʧʦʜʛʦʪʦʚʢʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ ʩʪʘʣ ʧʦʠʩʢ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ - 

ʧʨʦʝʢʪʠʨʦʚʱʠʢʘ. ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʪʦʨʛʦʚ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʝʢʪʠʨʦʚʱʠʢʘ ʙʳʣʘ ʚʳʙʨʘʥʘ ʢʦʤʧʘʥʠʷ ɻʋʇ 

ɹʝʣʛʦʨʦʜʦʙʣʧʨʦʝʢʪ. 

ɺʳʙʦʨ ʧʦʜʨʷʜʯʠʢʘ ʪʘʢ ʞʝ ʧʨʦʠʩʭʦʜʠʣ ʧʨʠ ʧʦʤʦʱʠ ʪʦʨʛʦʚ. ɺʳʠʛʨʘʣʘ ʢʦʤʧʘʥʠʷ ɾɹʂ-1, ʦʥʘ ʞʝ 

ʚʳʙʨʘʥʘ ʠ ʧʦʩʪʘʚʱʠʢʦʤ. 

ɻʣʘʚʥʳʡ ʢʦʥʪʨʦʣʴ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʦ ʩʪʦʨʦʥʳ ʨʘʡʦʥʘ ʧʦʨʫʯʝʥ ʛʣʘʚʝ ʘʜʤʠʥʠʩʪʨʘʮʠʠ 

ʇʝʨʮʝʚʫ ɺ.ʅ. 

http://teacode.com/online/udc/34/349.html
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ʈʘʙʦʪʳ ʩʦ ʩʪʨʦʠʪʝʣʴʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʥʘʯʠʥʘʶʪʩʷ ʩ ʟʘʢʣʶʯʝʥʠʷ ʜʦʛʦʚʦʨʦʚ. ɻʣʘʚʥʦʡ ʟʘʜʘʯʝʡ 

ʧʨʦʝʢʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʣʝʥʠʝ ʧʨʦʝʢʪʥʦ-ʩʤʝʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʠ ʝʸ ʩʦʛʣʘʩʦʚʘʥʠʝ ʩ 

ʟʘʢʘʟʯʠʢʦʤ. ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʵʢʩʧʝʨʪʠʟʳ. ʆʥʘ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʙʲʝʢʪʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʢʦʪʦʨʳʭ ʥʘʨʫʰʘʝʪ ʯʴʠ ʣʠʙʦ 

ʧʨʘʚʘ. ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʦʨʛʘʥ (ʶʨʠʜʠʯʝʩʢʦʝ ʣʠʮʦ) ʜʦʣʞʥʦ ʫʪʚʝʨʜʠʪʴ ʧʨʦʝʢʪʥʦ-ʩʤʝʪʥʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ ʠ 

ʫʢʘʟʘʪʴ ʫʪʚʝʨʞʜʘʝʤʳʝ ʧʦʢʘʟʘʪʝʣʠ. 

ʇʦʩʣʝ ʫʪʚʝʨʞʜʝʥʠʷ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʥʘʯʠʥʘʝʪʩʷ ʧʦʜʛʦʪʦʚʢʘ ʜʦʢʫʤʝʥʪʘʮʠʠ ʜʣʷ ʧʝʨʝʭʦʜʘ ʢ 

ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʟʜʘʥʠʷ (ʇʆʉ, ʇʇʈ), ʚʳʙʦʨ ʤʝʪʦʜʘ ʦʨʛʘʥʠʟʘʮʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʝʛʦ ʩʦʛʣʘʩʦʚʘʥʠʝ ʧʦ ʩʨʦʢʘʤ 

(ʢʘʣʝʥʜʘʨʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ), ʥʘʯʘʣʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ɿʘʢʘʟʯʠʢ ʤʦʞʝʪ ʧʨʠʚʣʝʢʘʪʴ ʣʠʮʦ, ʧʦʜʛʦʪʦʚʠʚʰʝʝ ʧʨʦʝʢʪʥʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ, ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʘʚʪʦʨʩʢʦʛʦ ʥʘʜʟʦʨʘ. ɸʨʭʠʪʝʢʪʦʨ ʠ ʶʨʠʜʠʯʝʩʢʦʝ ʣʠʮʦ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʦʛʦʚʦʨʘ ʩ ʟʘʢʘʟʯʠʢʦʤ ʠʤʝʶʪ ʧʨʘʚʦ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʘʚʪʦʨʩʢʠʡ ʥʘʜʟʦʨ ʟʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʦʙʲʝʢʪʘ ʠʣʠ ʧʦ ʧʦʨʫʯʝʥʠʶ ʟʘʢʘʟʯʠʢʘ ʙʳʪʴ ʝʛʦ 

ʦʪʚʝʪʩʪʚʝʥʥʳʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʜʘʥʥʦʛʦ ʦʙʲʝʢʪʘ, ʦʩʫʱʝʩʪʚʣʷʷ ʢʦʥʪʨʦʣʴ ʟʘ ʢʘʯʝʩʪʚʦʤ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʢʘʯʝʩʪʚʦʤ ʠ ʦʙʲʝʤʦʤ ʚʳʧʦʣʥʷʝʤʳʭ ʩʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ ʠ 

ʬʠʥʘʥʩʦʚʳʡ ʢʦʥʪʨʦʣʴ (ʩʪ.12 ʌɿ "ʆʙ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè). 

ʇʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʘʚʪʦʨʩʢʦʛʦ ʥʘʜʟʦʨʘ ʟʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʦʙʲʝʢʪʘ ʨʝʛʫʣʷʨʥʦ ʚʝʜʝʪʩʷ ʞʫʨʥʘʣ 

ʘʚʪʦʨʩʢʦʛʦ ʥʘʜʟʦʨʘ ʟʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ, ʢʦʪʦʨʳʡ ʩʦʩʪʘʚʣʷʝʪʩʷ ʧʨʦʝʢʪʠʨʦʚʱʠʢʦʤ ʠ ʧʝʨʝʜʘʝʪʩʷ ʟʘʢʘʟʯʠʢʫ.  

ʃʠʮʘ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ ʘʚʪʦʨʩʢʠʡ ʥʘʜʟʦʨ, ʚʧʨʘʚʝ, ʘ ʚ ʩʣʫʯʘʷʭ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʬʝʜʝʨʘʣʴʥʳʤʠ 

ʟʘʢʦʥʘʤʠ ʠʣʠ ʜʦʛʦʚʦʨʦʤ ʩ ʟʘʩʪʨʦʡʱʠʢʦʤ (ʟʘʢʘʟʯʠʢʦʤ), ʦʙʷʟʘʥʳ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʦʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʥʠʠ 

ʩʢʨʳʚʘʝʤʳʭ ʚʦʟʚʝʜʝʥʠʝʤ ʧʦʩʣʝʜʫʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʨʘʙʦʪ, ʦʪ ʢʘʯʝʩʪʚʘ ʢʦʪʦʨʳʭ ʟʘʚʠʩʷʪ ʧʨʦʯʥʦʩʪʴ, 

ʫʩʪʦʡʯʠʚʦʩʪʴ, ʥʘʜʝʞʥʦʩʪʴ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʚʦʟʚʦʜʠʤʳʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʠ ʚ ʧʨʠʝʤʢʝ ʚ ʧʨʦʮʝʩʩʝ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʪʜʝʣʴʥʳʭ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. ʆʬʦʨʤʣʝʥʠʝ ʞʫʨʥʘʣʘ ʜʦʣʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʧʦ 

ɻʆʉʊ 2.105. ɾʫʨʥʘʣ ʜʦʣʞʝʥ ʙʳʪʴ ʧʨʦʥʫʤʝʨʦʚʘʥ, ʧʨʦʰʥʫʨʦʚʘʥ, ʦʬʦʨʤʣʝʥ ʚʩʝʤʠ ʧʦʜʧʠʩʷʤʠ ʥʘ ʪʠʪʫʣʴʥʦʤ 

ʣʠʩʪʝ ʠ ʩʢʨʝʧʣʝʥ ʧʝʯʘʪʴʶ ʟʘʢʘʟʯʠʢʘ. 

ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʥʝʩʝʥʠʷ ʦʧʝʨʘʪʠʚʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʫʪʚʝʨʞʜʝʥʥʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ ʩʣʝʜʫʝʪ 

ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʧʨʘʚʠʣ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ ʈ.21.202. ʅʘ ʯʝʨʪʝʞʝ ʚʳʜʝʣʷʝʪʩʷ ʠ ʤʘʨʢʠʨʫʝʪʩʷ ʫʯʘʩʪʦʢ 

ʯʝʨʪʝʞʘ, ʚʥʦʩʷʪʩʷ ʠʩʧʨʘʚʣʝʥʠʷ, ʜʦʧʦʣʥʝʥʠʷ, ʫʢʘʟʳʚʘʝʪʩʷ ʜʘʪʘ, ʧʦʜʧʠʩʴ [1, ʩ. 186]. 

ɺ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʪʨʦʠʪʝʣʴʥʳʡ ʥʘʜʟʦʨ 

ʦʩʫʱʝʩʪʚʣʷʝʪ ʋʧʨʘʚʣʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʥʘʜʟʦʨʘ ʜʝʧʘʨʪʘʤʝʥʪʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, 

ʪʨʘʥʩʧʦʨʪʘ ʠ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʧʨʘʚʠʪʝʣʴʩʪʚʘ 

ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʦʪ 16 ʜʝʢʘʙʨʷ 2014 ʛ. ˉ 457-ʧʧ çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʝʛʣʘʤʝʥʪʦʚ 

ʫʧʨʘʚʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʥʘʜʟʦʨʘ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠè. 

ʇʦ ʦʢʦʥʯʘʥʠʶ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʨʦʠʩʭʦʜʠʪ ʩʜʘʯʘ ʠ ʧʨʠʸʤʢʘ ʦʙʲʝʢʪʘ ʜʣʷ ʚʚʝʜʝʥʠʷ ʝʛʦ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ. 

ɿʘʢʘʟʯʠʢ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʜʝʥʴ ʧʨʦʚʝʜʝʥʠʷ ʠ ʧʦʨʷʜʦʢ ʧʨʠʸʤʢʠ ʦʙʲʝʢʪʘ. ɼʣʷ ʧʨʠʸʤʢʠ ʟʘʢʘʟʯʠʢ ʜʦʣʞʝʥ 

ʩʦʩʪʘʚʠʪʴ ʘʢʪ ʠ ʧʨʠʣʦʞʠʪʴ ʢ ʥʝʤʫ ʥʝʦʙʭʦʜʠʤʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ. 

ɼʣʷ ʚʚʦʜʘ ʦʙʲʝʢʪʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʟʘʩʪʨʦʡʱʠʢ ʦʙʨʘʱʘʝʪʩʷ ʚ ʦʪʜʝʣ ʘʨʭʠʪʝʢʪʫʨʳ ʘʜʤʠʥʠʩʪʨʘʮʠʠ 

ʈʘʢʠʪʷʥʩʢʦʛʦ ʨʘʡʦʥʘ, ʢʦʪʦʨʳʡ ʚʳʜʘʚʘʣ ʨʘʟʨʝʰʝʥʠʝ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʟʘʷʚʣʝʥʠʝʤ ʦ 

ʚʳʜʘʯʝ ʨʘʟʨʝʰʝʥʠʷ ʥʘ ʚʚʦʜ ʦʙʲʝʢʪʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʠ ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ. ɼʦʢʫʤʝʥʪʳ ʜʦʣʞʥʳ 

ʠʤʝʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʧʦʜʧʠʩʠ ʠ ʧʝʯʘʪʠ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʣʠʮ. 

ʆʪʜʝʣ ʘʨʭʠʪʝʢʪʫʨʳ ʚ ʪʝʯʝʥʠʝ 10 ʜʥʝʡ ʦʙʷʟʘʥ ʧʨʦʚʝʨʠʪʴ, ʚʩʝ ʣʠ ʜʦʢʫʤʝʥʪʳ ʩʜʘʥʳ ʠ ʧʨʘʚʠʣʴʥʦ ʣʠ 

ʦʬʦʨʤʣʝʥʳ, ʦʩʤʦʪʨʝʪʴ ʦʙʲʝʢʪ ʠ ʧʨʠʥʷʪʴ ʨʝʰʝʥʠʝ. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʑʝʥʷʪʩʢʘʷ ʄ.ɸ., ɸʚʠʣʦʚʘ ʀ.ʇ., ʅʘʫʤʦʚ ɸ.ɽ. ʆʮʝʥʢʘ ʬʠʥʘʥʩʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʠʩʢʦʚ 
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ʇɽɼɸɻʆɻʀʏɽʉʂʀɽ ʅɸʋʂʀ 

 

ʋɼʂ 374.3:37.013 

ɹɹʂ 74.044.3 

ɹ 14 

ʉ.ʂ. ɹʘʛʘʜʠʨʦʚʘ 

ʢ.ʧ.ʥ., ʜʦʮʝʥʪ, 

ʟʘʚ. ʢʘʬʝʜʨʦʡ ʧʩʠʭʦʣʦʛʠʠ,  

ɸʜʳʛʝʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʄʘʡʢʦʧ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ  

ʕ.ɸ. ʇʦʪʦʢʦʚʘ  

ʢ.ʧ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʧʩʠʭʦʣʦʛʠʠ,  

ɸʜʳʛʝʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʄʘʡʢʦʧ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ  

ɽ.ʀ. ʐʘʨʦʚʘ 

ʢ.ʧ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʦʙʱʝʡ ʧʝʜʘʛʦʛʠʢʠ, 

ʥʘʯʘʣʴʥʠʢ ʦʪʜʝʣʘ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ  

ʠ ʘʫʜʠʪʘ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ, 

 ɸʜʳʛʝʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʄʘʡʢʦʧ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ  

 

ʄʆʅʀʊʆʈʀʅɻ ʋʈʆɺʅʗ ɻʆʊʆɺʅʆʉʊʀ ʆɹʋʏɸʖʑʀʍʉʗ  

ʂ ʀʅʅʆɺɸʎʀʆʅʅʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʥʠʪʦʨʠʥʛʘ ʛʦʪʦʚʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ ʢ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʋʢʘʟʳʚʘʝʪʩʷ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʫʯʝʥʠʷ ʪʠʧʦʚ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʚʝʜʝʥʠʷ 

ʩʫʙʲʝʢʪʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʀʥʥʦʚʘʮʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʩʪʠʣʴ ʤʳʰʣʝʥʠʷ, ʪʠʧ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʚʝʜʝʥʠʷ. 

 

ɺ ʫʩʣʦʚʠʷʭ ʤʦʜʝʨʥʠʟʘʮʠʠ ʵʢʦʥʦʤʠʢʠ ʠ ʠʟʤʝʥʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʫʢʣʘʜʘ ʧʦʥʷʪʠʝ çʠʥʥʦʚʘʮʠʷè 

ʧʦʣʫʯʘʝʪ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʢʘʢ ʚ ʥʘʰʝʡ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ, ʪʘʢ ʠ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ. ʊʦʤʫ 

ʝʩʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʝʜʧʦʩʳʣʢʠ. ɺ çʉʪʨʘʪʝʛʠʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʜʦ 2020 

ʛʦʜʘè (2008 ʛʦʜ) ɺ.ɺ. ʇʫʪʠʥ ʧʦʜʯʝʨʢʠʚʘʣ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʛʦʩʫʜʘʨʩʪʚʘ çéʜʦʩʪʠʛʘʝʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʧʫʪʝʤ 

ʨʘʟʚʠʪʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʠʥʚʝʩʪʠʮʠʡ ʚ ʯʝʣʦʚʝʯʝʩʢʠʡ ʢʘʧʠʪʘʣ. é ʚ ʩʪʨʘʥʝ 

ʩʫʱʝʩʪʚʫʝʪ ʦʪʩʪʘʚʘʥʠʝ ʦʪ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ ʚ ʧʝʨʝʭʦʜʝ ʚ ʧʦʩʣʝʜʫʶʱʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʢʣʘʜ ʠ ʥʠʟʢʘʷ 

ʤʦʪʠʚʘʮʠʷ ʚ ʩʬʝʨʝ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ, ʯʪʦ ʦʢʘʟʳʚʘʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʠè [1]. ʂʨʦʤʝ ʪʦʛʦ, ɺ.ɺ. ʇʫʪʠʥ, ʧʨʝʜʩʪʘʚʣʷʷ ʩʪʨʘʪʝʛʠʶ, ʦʙʨʘʪʠʣ ʦʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ, ʯʪʦ ʈʦʩʩʠʷ ʦʪʩʪʘʝʪ ʦʪ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ ʚ ʧʣʘʥʝ ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʩʣʘʙʦ 

ʤʦʪʠʚʠʨʦʚʘʥʥʘ ʚ ʩʬʝʨʝ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ, ʯʪʦ ʦʢʘʟʳʚʘʝʪ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʦʙʲʝʢʪʠʚʥʫʶ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝʭʦʜʘ ʥʘ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʫʪʴ ʨʘʟʚʠʪʠʷ ʚʚʝʜʝʥʠʝ 

ʠʥʥʦʚʘʮʠʡ ʚ ʦʙʱʝʩʪʚʝʥʥʫʶ ʠ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʞʠʟʥʴ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʪ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ 

ʨʝʟʫʣʴʪʘʪʦʤ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʥʝʛʦʪʦʚʥʦʩʪʠ ʢ ʠʭ ʧʨʠʥʷʪʠʶ. ɺ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ çéʤʳ ʠʤʝʝʤ 

ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʙʣʶʜʘʪʴ ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʦʪʠʚʦʨʝʯʠʷ ʤʝʞʜʫ ʥʝʦʙʨʘʪʠʤʳʤ ʭʦʜʦʤ ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʡ ʚ 

ʥʘʰʫ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ, ʦʙʱʝʩʪʚʝʥʥʫʶ, ʧʦʚʩʝʜʥʝʚʥʫʶ ʞʠʟʥʴ ʠ ʥʝʞʝʣʘʥʠʝʤ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠ ʧʨʠʥʠʤʘʪʴ 

ʵʪʠ ʠʟʤʝʥʝʥʠʷ. ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʜʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷʤ ʠʥʥʦʚʘʮʠʷʤ, 

ʥʝʦʙʭʦʜʠʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʨʘʤʢʘʭ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʟʥʘʥʠʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʝʨʝʜ ʧʩʠʭʦʣʦʛʠʝʡ ʩʪʦʠʪ 
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ʟʘʜʘʯʘ ʨʘʟʨʘʙʦʪʢʠ ʥʝʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʩʪʨʘʪʝʛʠʡ, ʤʦʜʝʣʝʡ, ʜʝʪʝʨʤʠʥʠʨʫʶʱʠʭ ʩʧʝʮʠʬʠʢʫ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʠ ʩʘʤʦʨʝʘʣʠʟʘʮʠʶ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʣʠʯʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʦʙʱʝʤʠʨʦʚʦʛʦ ʢʨʠʟʠʩʘ, ʫʜʝʨʞʘʥʠʷ ʩʫʚʝʨʝʥʠʪʝʪʘ 

ʈʌ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʪʨʘʥʳè [2]. 

ɸʜʳʛʝʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʢʘʢ ʢʣʘʩʩʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠ ʛʣʘʚʥʳʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ, ʢʫʣʴʪʫʨʥʳʡ, ʥʘʫʯʥʳʡ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʮʝʥʪʨ ʈʝʩʧʫʙʣʠʢʠ ɸʜʳʛʝʷ ʧʨʠʟʚʘʥ ʚʳʧʦʣʥʠʪʴ 

ʤʠʩʩʠʶ ʥʝʧʨʝʨʳʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʥʘ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʨʝʛʠʦʥʘ [3]. ɺ ʫʩʣʦʚʠʷʭ ʥʦʚʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʢʣʘʜʘ ʤʠʩʩʠʷ ʚʫʟʘ ʤʦʞʝʪ ʙʳʪʴ 

ʦʩʫʱʝʩʪʚʣʝʥʘ ʥʝ ʪʦʣʴʢʦ ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʥʦʚʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʠʟʘʡʥ-

ʩʨʝʜʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʨʝʘʣʠʟʘʮʠʶ ʨʝʛʠʦʥʘʣʴʥʦ ʟʥʘʯʠʤʳʭ ʩʦʮʠʘʣʴʥʳʭ ʠʥʠʮʠʘʪʠʚ, ʥʦ ʠ ʧʫʪʝʤ ʨʝʰʝʥʠʷ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʭ ʟʘʜʘʯ. ʊʘʢʠʤʠ ʟʘʜʘʯʘʤʠ ʤʦʛʫʪ ʙʳʪʴ: ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʚʝʜʝʥʠʷ 

ʫʯʘʩʪʥʠʢʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʨʝʦʜʦʣʝʥʠʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠʥʥʦʚʘʮʠʷʤ, ʦʧʨʝʜʝʣʝʥʠʝ ʛʦʪʦʚʥʦʩʪʠ 

ʢ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʥʘʫʢʝ ʝʱʝ ʥʝʪ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʛʦ, ʯʪʦ ʪʘʢʦʝ 

ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʧʦʚʝʜʝʥʠʝ. ʆʜʥʘʢʦ ʪʘʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʙʳʣʦ ʜʘʥʦ ʩʦʮʠʦʣʦʛʘʤʠ. ʀʩʭʦʜʷ ʠʟ ʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

çʠʥʥʦʚʘʮʠʦʥʥʦʝ ʧʦʚʝʜʝʥʠʝ ï ʠʥʠʮʠʘʪʠʚʥʳʡ ʪʠʧ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʠʣʠ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʧʦʚʝʜʝʥʠʷ, 

ʩʚʷʟʘʥʥʳʡ ʩ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʤ ʦʩʚʦʝʥʠʝʤ ʩʦʮʠʘʣʴʥʳʤʠ ʩʫʙʲʝʢʪʘʤʠ ʥʦʚʳʭ ʩʧʦʩʦʙʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ 

ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʦʙʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ, ʣʠʙʦ ʩʦʟʜʘʥʠʝʤ ʥʦʚʳʭ ʦʙʲʝʢʪʦʚ ʤʘʪʝʨʠʘʣʴʥʦʡ ʠ ʜʫʭʦʚʥʦʡ 

ʢʫʣʴʪʫʨ. ʗʚʣʷʷʩʴ ʩʨʝʜʩʪʚʦʤ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʩʦʮʠʘʣʴʥʳʭ ʠʥʥʦʚʘʮʠʡ ʠ ʦʪʥʦʩʷʩʴ ʢ ʘʢʪʠʚʥʳʤ ʪʠʧʘʤ 

ʧʦʚʝʜʝʥʠʷ, ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʧʦʚʝʜʝʥʠʝ ʚʳʩʪʫʧʘʝʪ ʦʩʥʦʚʥʳʤ ʩʧʦʩʦʙʦʤ ʨʘʟʚʠʪʠʷ ʠʥʜʠʚʠʜʘ, ʢʦʣʣʝʢʪʠʚʘ, 

ʩʦʦʙʱʝʩʪʚʘè [4]. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʥʥʦʚʘʮʠʠ ʚ ʦʙʱʝʩʪʚʝ ï ʦʪʢʨʳʪʘʷ ʨʝʛʠʦʥʘʣʴʥʘʷ ʩʨʝʜʘ ʢʣʘʩʪʝʨʥʦʛʦ ʪʠʧʘ, ʩʠʩʪʝʤʘ 

ʩʝʨʪʠʬʠʢʘʮʠʦʥʥʳʭ ʮʝʥʪʨʦʚ, ʩʦʟʜʘʥʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʩʦʦʙʱʝʩʪʚʦʤ, ʤʝʞʙʶʜʞʝʪʥʳʝ ʦʪʥʦʰʝʥʠʷ, 

ʥʦʚʳʝ ʩʠʩʪʝʤʳ ʧʨʦʬʝʩʩʠʡ ʠ ʨʘʟʜʝʣʝʥʠʷ ʪʨʫʜʘ ï ʚʳʜʚʠʛʘʶʪ ʥʦʚʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʚʳʧʫʩʢʥʠʢʫ ʚʫʟʘ, ʘ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʠ ʢ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ ʚʫʟʘ. ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʦʙʫʯʘʶʱʠʝʩʷ, ʩʢʣʦʥʥʳʝ ʢ ʠʥʥʦʚʘʮʠʦʥʥʦʤʫ 

ʧʦʚʝʜʝʥʠʶ, ʩʧʦʩʦʙʥʳ ʧʣʘʥʠʨʦʚʘʪʴ ʩʚʦʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʪʨʘʝʢʪʦʨʠʶ ʠ ʬʦʨʤʠʨʦʚʘʪʴ ʣʘʥʜʰʘʬʪ ʥʦʚʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ. ʀʟʫʯʝʥʠʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʠ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʙʫʯʘʶʱʠʭʩʷ ʧʦʟʚʦʣʠʪ ʫʚʠʜʝʪʴ 

ʨʝʰʝʥʠʝ ʦʙʦʟʥʘʯʝʥʥʦʡ ʚʳʰʝ ʧʨʦʙʣʝʤʳ. 

ɸʥʘʣʠʟ ʢʦʥʮʝʧʮʠʡ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʧʦʟʚʦʣʠʣ ʆ.ɺ. ʐʝʣʝʭʦʚʦʡ ʠ ɽ.ʅ. ʂʦʥʴʰʠʥʦʡ 

ʚʳʜʝʣʠʪʴ ʧʷʪʴ ʩʪʨʘʪʝʛʠʡ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʚʝʜʝʥʠʷ: ʘʜʘʧʪʘʮʠʦʥʥʫʶ, ʠʤʠʪʘʮʠʠ, ʚʳʞʠʜʘʥʠʷ, 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ ʠ ʪʚʦʨʯʝʩʢʫʶ ʠʣʠ ʥʘʩʪʫʧʘʪʝʣʴʥʫʶ [5, ʩ. 312-314].  

ʂʨʘʪʢʦ ʦʭʘʨʘʢʪʝʨʠʟʫʝʤ ʠʭ. 

1. ɸʜʘʧʪʘʮʠʦʥʥʘʷ ʩʪʨʘʪʝʛʠʷ ʩʦʩʪʦʠʪ ʚ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʶʪ ʫʣʫʯʰʠʪʴ ʨʘʥʝʝ ʦʩʚʦʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʫʩʣʦʚʠʷʭ ʫʞʝ ʫʩʪʦʷʚʰʝʡʩʷ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ ʵʪʦʡ ʩʠʪʫʘʮʠʠ ʩʫʙʲʝʢʪ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪ ʠʥʥʦʚʘʮʠʠ ʢʘʢ ʚʳʥʫʞʜʝʥʥʫʶ ʦʪʚʝʪʥʫʶ 

ʨʝʘʢʮʠʶ ʥʘ ʠʟʤʝʥʝʥʠʷ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʭʨʘʥʝʥʠʝ ʝʛʦ ʣʠʯʥʦʩʪʥʦʡ ʧʦʟʠʮʠʠ ʚ ʦʙʱʝʩʪʚʝ. 

2. ʉʪʨʘʪʝʛʠʷ ʠʤʠʪʘʮʠʠ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʩʫʙʲʝʢʪ ʟʘʥʠʤʘʝʪʩʷ ʧʨʷʤʳʤ ʢʦʧʠʨʦʚʘʥʠʝʤ 

ʥʦʚʰʝʩʪʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʝʤʫ ʠʟʙʝʞʘʪʴ ʨʠʩʢʦʚ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ. ʆʜʥʘʢʦ, ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ 

ʜʘʥʥʦʡ ʩʪʨʘʪʝʛʠʠ ʧʦʚʝʜʝʥʠʷ ʜʦʩʪʠʞʝʥʠʝ ʚʳʩʦʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʝʚʦʟʤʦʞʥʦ. ɹʦʣʝʝ ʪʦʛʦ, ʚʳʙʦʨ ʜʘʥʥʦʡ 

ʩʪʨʘʪʝʛʠʠ ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʫʩʪʦʡʯʠʚʦʡ ʦʨʠʝʥʪʘʮʠʠ ʥʘ ʠʥʠʮʠʘʪʠʚʥʳʡ ʧʦʠʩʢ ʧʫʪʝʡ ʜʦʩʪʠʞʝʥʠʷ 

ʮʝʣʝʡ.  

3. ʉʪʨʘʪʝʛʠʷ ʚʳʞʠʜʘʥʠʷ ʜʨʫʛʠʤʠ ʩʫʙʲʝʢʪʘʤʠ ʚ ʮʝʣʷʭ ʠʭ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʠ ʘʥʘʣʠʟʘ 

ʥʝʜʦʩʪʘʪʢʦʚ. ʈʝʟʫʣʴʪʘʪʦʤ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʡ ʩʪʨʘʪʝʛʠʠ ʧʦʚʝʜʝʥʠʷ ʷʚʣʷʝʪʩʷ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʨʦʜʫʢʪ, 

ʢʘʯʝʩʪʚʝʥʥʦ ʧʨʝʚʦʩʭʦʜʷʱʠʡ ʫʞʝ ʚʥʝʜʨʷʝʤʳʝ ʥʦʚʰʝʩʪʚʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʵʪʫ ʩʪʨʘʪʝʛʠʶ ʚʳʙʠʨʘʝʪ ʩʫʙʲʝʢʪ, 

ʞʝʣʘʶʱʠʡ ʩʥʘʯʘʣʘ ʫʙʝʜʠʪʴʩʷ ʚ ʩʦʮʠʘʣʴʥʦʡ ʟʥʘʯʠʤʦʩʪʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʜʝʡʩʪʚʠʡ.  

4. ʉʪʨʘʪʝʛʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ ʩʫʙʲʝʢʪʘ ʥʘ ʠʟʤʝʥʷʶʱʠʝʩʷ ʟʘʧʨʦʩʳ ʩʦʮʠʫʤʘ ʠ 

ʘʜʘʧʪʘʮʠʶ ʜʝʡʩʪʚʠʡ ʢ ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. ʇʨʠ ʵʪʦʡ ʩʪʨʘʪʝʛʠʠ ʩʫʙʲʝʢʪ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʨʝʰʝʥʠʝ 

ʩʦʮʠʘʣʴʥʦ-ʟʥʘʯʠʤʳʭ ʟʘʜʘʯ, ʤʦʪʠʚʳ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ ʜʦʩʪʘʪʦʯʥʦ ʨʘʟʚʠʪʳ, ʣʠʯʥʦʩʪʥʳʡ ʧʦʪʝʥʮʠʘʣ ʠ 

ʧʦʠʩʢʦʚʘʷ ʘʢʪʠʚʥʦʩʪʴ ʚʳʩʦʢʠ. ʉʢʘʟʘʥʥʦʝ, ʥʝʧʨʝʤʝʥʥʦ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʩʫʙʲʝʢʪ ʠʩʧʳʪʳʚʘʝʪ ʪʨʫʜʥʦʩʪʠ 

ʚ ʧʨʦʮʝʩʩʝ ʘʥʘʣʠʟʘ ʠ ʦʮʝʥʢʠ ʜʝʡʩʪʚʠʡ, ʪ.ʢ. ʧʨʦʙʣʝʤʥʦʝ ʧʦʣʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʣʠʰʢʦʤ ʰʠʨʦʢʦ.  
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 5. ʊʚʦʨʯʝʩʢʘʷ (ʥʘʩʪʫʧʘʪʝʣʴʥʘʷ) ʩʪʨʘʪʝʛʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʜʝʡʩʪʚʠʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʠʥʪʝʛʨʘʮʠʠ 

ʦʧʳʪʘ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʠ ʧʦʠʩʢʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʜʝʡʩʪʚʠʡ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʥʦʚʰʝʩʪʚ. ɼʘʥʥʘʷ ʩʪʨʘʪʝʛʠʷ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʨʠʝʥʪʘʮʠʶ ʥʘ ʠʥʥʦʚʘʮʠʠ ʚ ʩʨʝʜʩʪʚʘʭ, ʤʝʪʦʜʘʭ, ʩʧʦʩʦʙʘʭ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ. 

ʉʫʙʲʝʢʪʫ, ʠʟʙʠʨʘʶʱʝʤʫ ʜʘʥʥʫʶ ʩʪʨʘʪʝʛʠʶ ʧʦʚʝʜʝʥʠʷ, ʧʨʠʩʫʱʠ ʩʧʦʩʦʙʥʦʩʪʴʶ ʙʳʩʪʨʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ 

ʜʠʥʘʤʠʢʫ ʦʙʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʛʠʙʢʠʡ ʧʦʜʭʦʜ ʢ ʩʦʜʝʨʞʘʥʠʶ ʮʝʣʝʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʪʨʘʪʝʛʠʠ 

ʧʦʚʝʜʝʥʠʷ, ʩʪʨʝʤʣʝʥʠʝ ʢ ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ.  

ʉ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ ʛʦʪʦʚʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ ʢ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ɸʜʳʛʝʡʩʢʦʤ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʚ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʤʝʨʦʧʨʠʷʪʠʡ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ ʢʘʬʝʜʨʦʡ 

ʧʩʠʭʦʣʦʛʠʠ ʙʳʣ ʦʩʫʱʝʩʪʚʣʝʥ ʦʧʨʦʩ ʦʙʫʯʘʶʱʠʭʩʷ ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʜʛʦʪʦʚʢʠ, ʫʨʦʚʥʝʡ ʠ ʵʪʘʧʦʚ 

ʦʙʫʯʝʥʠʷ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʪʠʧʳ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʫʨʦʚʝʥʴ ʩʦʮʠʘʣʴʥʦʡ ʢʨʝʘʪʠʚʥʦʩʪʠ 

ʣʠʯʥʦʩʪʠ ʠ ʩʪʠʣʴ ʤʳʰʣʝʥʠʷ. ɺ ʭʦʜʝ ʤʦʥʠʪʦʨʠʥʛʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʨʷʜ ʦʧʨʦʩʥʠʢʦʚ. ɸʚʪʦʨʩʢʠʡ ʦʧʨʦʩʥʠʢ 

çʉʪʨʘʪʝʛʠʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʚʝʜʝʥʠʷè, ʧʦʟʚʦʣʠʚʰʠʡ ʦʧʨʝʜʝʣʠʪʴ ʩʪʝʧʝʥʴ ʚʳʨʘʞʝʥʥʦʩʪʠ ʧʷʪʠ ʩʪʨʘʪʝʛʠʡ 

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʚʝʜʝʥʠʷ; ʦʧʨʦʩʥʠʢ çʆʧʨʝʜʝʣʝʥʠʝ ʩʦʮʠʘʣʴʥʦʡ ʢʨʝʘʪʠʚʥʦʩʪʠ ʣʠʯʥʦʩʪʠè ɸ.ɺ. ɹʘʪʘʨʰʝʚʘ, 

ʧʨʠʤʝʥʝʥʠʝ ʢʦʪʦʨʦʛʦ ʧʦʟʚʦʣʠʣʦ ʩ ʧʦʤʦʱʴʶ ʩʘʤʦʦʮʝʥʢʠ ʧʦʚʝʜʝʥʠʷ ʚ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʩʠʪʫʘʮʠʷʭ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʦʧʨʝʜʝʣʠʪʴ ʫʨʦʚʝʥʴ ʩʦʮʠʘʣʴʥʦʡ ʢʨʝʘʪʠʚʥʦʩʪʠ; ʦʧʨʦʩʥʠʢ çʉʪʠʣʠ ʤʳʰʣʝʥʠʷè, ʢʦʪʦʨʳʡ 

ʧʦʟʚʦʣʠʣ ʦʧʨʝʜʝʣʠʪʴ ʧʨʝʜʧʦʯʠʪʘʝʤʳʡ ʩʧʦʩʦʙ ʤʳʰʣʝʥʠʷ.  

ʈʝʟʫʣʴʪʘʪʳ ʦʩʫʱʝʩʪʚʣʝʥʥʦʛʦ ʦʧʨʦʩʘ ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʨʦʩʥʠʢʘ çʉʪʨʘʪʝʛʠʠ 

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʚʝʜʝʥʠʷè (ʊʘʙʣʠʮʘ 1), ʫʢʘʟʳʚʘʶʪ ʥʘ ʩʨʝʜʥʶʶ ʚʳʨʘʞʝʥʥʦʩʪʴ ʚʩʝʭ ʩʪʨʘʪʝʛʠʡ ʧʦʚʝʜʝʥʠʷ 

ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ ʚ ʛʨʫʧʧʝ ʨʝʩʧʦʥʜʝʥʪʦʚ ï ʦʙʫʯʘʶʱʠʭʩʷ ʙʘʢʘʣʘʚʨʠʘʪʘ, ʤʘʛʠʩʪʨʘʪʫʨʳ ʠ ʘʩʧʠʨʘʥʪʫʨʳ. ʇʨʠ 

ʵʪʦʤ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʦʜʥʦʨʦʜʥʦʩʪʴ ʦʪʚʝʪʦʚ ʦʧʨʦʰʝʥʥʳʭ. ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʪʠʚʥʦʩʪʠ ʦʪʚʝʪʦʚ ʥʝ 

ʧʨʝʚʳʰʘʝʪ 10%. ʇʦʜʦʙʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʨʦʩʘ ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʡ 

ʩʪʨʘʪʝʛʠʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʚʝʜʝʥʠʷ. 

ʊʘʙʣʠʮʘ 1 

ʉʪʨʘʪʝʛʠʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʚʝʜʝʥʠʷ 

ʋʨʦʚʝʥʴ ʧʦʜʛʦʪʦʚʢʠ 
ɸʜʘʧʪʘʮʠʦʥʥʘʷ 

ʩʪʨʘʪʝʛʠʷ 

ʉʪʨʘʪʝʛʠʷ 

ʠʤʠʪʘʮʠʠ 

ʉʪʨʘʪʝʛʠʷ 

ʚʳʞʠʜʘʥʠʷ 

ʉʪʨʘʪʝʛʠʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ 

ʨʝʘʛʠʨʦʚʘʥʠʷ 

ʊʚʦʨʯʝʩʢʘʷ 

ʩʪʨʘʪʝʛʠʷ 

ɹʘʢʘʣʘʚʨʳ (n=58) 11,68 11,87 12,05 12,344 12,70 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʚʘʨʠʘʪʠʚʥʦʩʪʠ, %  
6,8 7,4 8,9 8,4 9,5 

ʄʘʛʠʩʪʨʳ (n=50) 11,74 14,42 13,62 13,7 13,78 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʚʘʨʠʘʪʠʚʥʦʩʪʠ, %  
7,3 7,9 8,2 9,6 9,7 

ɸʩʧʠʨʘʥʪʳ (n=25) 14 13 15 14 13 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʚʘʨʠʘʪʠʚʥʦʩʪʠ, %  
8,1 8,7 9,3 9,6 9,4 

 

ʇʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʜʠʘʛʥʦʩʪʠʢʠ ʩʦʮʠʘʣʴʥʦʡ ʢʨʝʘʪʠʚʥʦʩʪʠ ʣʠʯʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʳ (ʊʘʙʣʠʮʘ 2) 

ʫʢʘʟʳʚʘʶʪ ʥʘ ʫʨʦʚʝʥʴ ʚʳʰʝ ʩʨʝʜʥʝʛʦ ʜʣʷ ʦʙʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʳ ʦʙʫʯʘʶʱʠʭʩʷ. ʊʘʢ ʞʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ 

ʦʜʥʦʨʦʜʥʦʩʪʴ ʦʪʚʝʪʦʚ ʦʧʨʦʰʝʥʥʳʭ. ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʪʠʚʥʦʩʪʠ ʨʝʩʧʦʥʜʝʥʪʦʚ ʥʝ ʧʨʝʚʳʰʘʝʪ 10%. 

ʊʘʙʣʠʮʘ 2 

ʉʦʮʠʘʣʴʥʘʷ ʢʨʝʘʪʠʚʥʦʩʪʴ ʣʠʯʥʦʩʪʠ 

 ʆʙʱʠʡ ʙʘʣʣ ʧʦ ʛʨʫʧʧʝ ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʪʠʚʥʦʩʪʠ, % 

ɹʘʢʘʣʘʚʨʳ (n=58) 115,1 9,4 

ʄʘʛʠʩʪʨʳ (n=50) 118,48 8,7 

ɸʩʧʠʨʘʥʪʳ (n=25) 115 9,6 

 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʜʠʘʛʥʦʩʪʠʢʠ ʧʦ ʤʝʪʦʜʠʢʝ çʉʪʠʣʠ ʤʳʰʣʝʥʠʷè (ʊʘʙʣʠʮʘ 3) ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʪʦ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʦʩʘ ʨʝʩʧʦʥʜʝʥʪʦʚ ʥʘʭʦʜʷʪʩʷ ʚ ʟʦʥʝ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ (49-59 ʙʘʣʣʦʚ). ɸʚʪʦʨʳ 

ʤʝʪʦʜʠʢʠ ʨʝʢʦʤʝʥʜʫʶʪ ʠʩʢʣʶʯʠʪʴ ʠʟ ʨʘʩʩʤʦʪʨʝʥʠʷ ʵʪʠ ʨʝʟʫʣʴʪʘʪʳ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘʤʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 

ʫʤʝʨʝʥʥʦʝ ʧʨʝʜʧʦʯʪʝʥʠʝ ʘʩʧʠʨʘʥʪʦʚ ʩʠʥʪʝʪʠʯʝʩʢʦʤʫ ʠ ʠʜʝʘʣʠʩʪʠʯʝʩʢʦʤʫ ʩʪʠʣʶ ʤʳʰʣʝʥʠʷ. ɼʣʷ 

ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʩʪʠʣʷ ʭʘʨʘʢʪʝʨʥʦ ʩʦʟʜʘʥʠʝ ʥʦʚʦʛʦ, ʦʨʠʛʠʥʘʣʴʥʦʛʦ. ʕʪʦ ʪʝʦʨʝʪʠʟʠʨʦʚʘʥʥʳʡ ʩʪʠʣʴ 

ʤʳʰʣʝʥʠʷ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʡ ʬʦʨʤʫʣʠʨʦʚʘʥʠʝ ʪʝʦʨʠʠ ʠ ʧʦʩʪʨʦʝʥʠʝ ʩʚʦʠʭ ʚʳʚʦʜʦʚ ʥʘ ʦʩʥʦʚʝ ʪʝʦʨʠʡ. 
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ʀʜʝʘʣʠʩʪʠʯʝʩʢʠʡ ʩʪʠʣʴ ʤʳʰʣʝʥʠʷ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʩʢʣʦʥʥʦʩʪʠ ʢ ʠʥʪʫʠʪʠʚʥʳʤ, ʛʣʦʙʘʣʴʥʳʤ ʦʮʝʥʢʘʤ ʙʝʟ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʦʙʣʝʤ. ʆʙʣʘʜʘʪʝʣʠ ʜʘʥʥʦʛʦ ʩʪʠʣʷ ʦʧʠʨʘʶʪʩʷ ʚ ʩʚʦʠʭ ʩʫʞʜʝʥʠʷʭ ʥʘ 

ʩʫʙʲʝʢʪʠʚʥʳʝ ʠ ʩʦʮʠʘʣʴʥʳʝ ʬʘʢʪʦʨʳ, ʙʝʟ ʚʥʫʪʨʝʥʥʝʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚʦʩʧʨʠʥʠʤʘʶʪ ʠʜʝʠ ʠ ʧʨʝʜʣʦʞʝʥʠʷ, 

ʫʩʧʝʰʥʦ ʨʝʰʘʶʪ ʪʝ ʧʨʦʙʣʝʤʳ, ʚ ʢʦʪʦʨʳʭ ʚʘʞʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʷʚʣʷʶʪʩʷ ʵʤʦʮʠʠ, ʯʫʚʩʪʚʘ, ʦʮʝʥʢʠ ʠ ʧʨʦʯʠʝ 

ʩʫʙʲʝʢʪʠʚʥʳʝ ʤʦʤʝʥʪʳ. 

ʇʦʜʦʙʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʫʩʪʦʡʯʠʚʦʛʦ 

ʧʨʝʜʧʦʯʪʝʥʠʷ ʦʜʥʦʤʫ ʩʪʠʣʶ ʤʳʰʣʝʥʠʷ ʦʙʫʯʘʶʱʠʭʩʷ ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʧʦʜʛʦʪʦʚʢʠ, ʫʨʦʚʥʝʡ ʠ 

ʵʪʘʧʦʚ ʦʙʫʯʝʥʠʷ. ʆʜʥʘʢʦ ʜʣʷ ʙʦʣʝʝ ʫʩʧʝʰʥʦʡ ʘʜʘʧʪʘʮʠʠ ʢ ʩʠʪʫʘʮʠʷʤ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʯʝʣʦʚʝʢʫ ʥʝʦʙʭʦʜʠʤʦ 

ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʥʝʩʢʦʣʴʢʠʭ ʜʦʤʠʥʠʨʫʶʱʠʭ ʩʪʠʣʝʡ ʤʳʰʣʝʥʠʷ. ʕʪʦʛʦ ʬʘʢʪʘ ʥʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʚ 

ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʊʘʙʣʠʮʘ 3 

ʉʪʠʣʠ ʤʳʰʣʝʥʠʷ 

  ʉʠʥʪʝʪʠ- 

ʯʝʩʢʠʡ ʩʪʠʣʴ 

ʀʜʝʘʣʠʩʪʠ- 

ʯʝʩʢʠʡ ʩʪʠʣʴ 

ʇʨʘʛʤʘʪʠ- 

ʯʝʩʢʠʡ ʩʪʠʣʴ 

ɸʥʘʣʠʪʠ-ʯʝʩʢʠʡ 

ʩʪʠʣʴ 

ʈʝʘʣʠʩʪʠ- 

ʯʝʩʢʠʡ ʩʪʠʣʴ 

ɹʘʢʘʣʘʚʨʳ (n=58) 52,06 56,46 56,25 56,29 56,79 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʚʘʨʠʘʪʠʚʥʦʩʪʠ, %  
7,8 9,7 8,9 6,9 7,8 

ʄʘʛʠʩʪʨʳ (n=50) 54,04 53,9 53,14 60,32 54,4 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʚʘʨʠʘʪʠʚʥʦʩʪʠ, %  
9,2 9,3 8,6 8,9 9,7 

ɸʩʧʠʨʘʥʪʳ (n=25) 60 61 49 59 52 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʚʘʨʠʘʪʠʚʥʦʩʪʠ, % 

8,3 7,8 8,5 9,1 9,4 

 

ʀʪʘʢ, ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʜʠʘʛʥʦʩʪʠʢʠ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʫʨʦʚʝʥʴ ʛʦʪʦʚʥʦʩʪʠ 

ʦʙʫʯʘʶʱʠʭʩʷ ʢ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʳʤ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʝʦʙʭʦʜʠʤʦ ʙʦʣʴʰʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʘʜʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʨʘʟʚʠʪʠʝ ʵʪʦʡ 

ʛʦʪʦʚʥʦʩʪʠ. ʕʪʦ ʟʘʜʘʯʘ ʧʝʜʘʛʦʛʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʩʣʝʜʫʶʱʠʤ ʰʘʛʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʣʘʥʠʨʫʝʪʩʷ ʨʘʙʦʪʘ ʩ 

ʧʝʜʘʛʦʛʠʯʝʩʢʠʤ ʢʦʣʣʝʢʪʠʚʦʤ, ʚʳʷʚʣʝʥʠʝ ʩʣʫʯʘʝʚ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʠʯʠʥ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠʟʤʝʥʝʥʠʷʤ, ʬʘʢʪʦʨʦʚ, ʫʩʣʦʚʠʡ ʠ ʤʝʪʦʜʦʚ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠʥʥʦʚʘʮʠʷʤ. ʆʧʨʝʜʝʣʠʪʴ 

ʩʦʟʜʘʥʥʳʝ ʚʫʟʦʤ ʫʩʣʦʚʠʷ ʜʣʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʟʚʦʣʠʪ ʦʮʝʥʢʘ ʫʨʦʚʥʷ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʢʦʣʣʝʢʪʠʚʘ. ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʩʠʩʪʝʤʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʚʫʟʝ ʧʦʟʚʦʣʷʝʪ ʜʘʪʴ ʦʮʝʥʢʫ ʨʝʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʢʘʯʝʩʪʚʘ ʧʨʦʬʝʩʩʦʨʩʢʦ-

ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʛʥʦʟ ʝʛʦ ʨʘʟʚʠʪʠʷ, ʘ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ ʩ 

ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʥʷʪʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ [6, 

ʩ.3-4]. 
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