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ʉɽʂʎʀʗ  
çʄɽʊʆɼʀʂɸ ʇʈɽʇʆɼɸɺɸʅʀʗ ʀʅʌʆʈʄɸʊʀʂʀ ʀ ʀʂʊ» 

ʋɼʂ 373 

ɺ.ɺ. ɸʙʨʘʤʦʚʩʢʠʭ, ʩʪʫʜʝʥʪ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʀ.ɸ. ɼʫʜʢʦʚʩʢʘʷ, ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʛ. ʂʫʡʙʳʰʝʚ, ʂʫʡʙʳʰʝʚʩʢʠʡ ʬʠʣʠʘʣ ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʗɿʓʂ ʇʈʆɻʈɸʄʄʀʈʆɺɸʅʀʗ PYTHON ɺ ʂɸʏɽʉʊɺɽ 

ɼʆʇʆʃʅʀʊɽʃʔʅʆɻʆ ʗɿʓʂɸ ʇʈʆɻʈɸʄʄʀʈʆɺɸʅʀʗ ɺ ʐʂʆʃɽ 

ʂʦʛʜʘ-ʪʦ ʷʟʳʢ BASIC ʣʝʞʘʣ ʚ ʦʩʥʦʚʝ ʦʙʫʯʝʥʠʷ ʰʢʦʣʴʥʠʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ. ʆʥ ʙʳ ʜʦʩʪʘ-

ʪʦʯʥʦ ʫʩʧʝʰʝʥ ʚ ʩʚʦʝʡ ʩʬʝʨʝ, ʥʦ ʩ ʨʘʟʚʠʪʠʝʤ ʦʙʱʝʩʪʚʘ, ʷʟʳʢ ʫʩʪʘʨʝʣ ʠ ʥʘ ʝʛʦ ʤʝʩʪʦ ʧʨʠʰʝʣ ʜʨʫʛʦʡ 

ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, Pascal, ʢʦʪʦʨʦʡ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʫʜʦʚʣʝʪʚʦʨʷʣ ʧʦʪʨʝʙʥʦʩʪʷʤ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʦʙʝɦʩʪʚʘ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʝʜʫʱʠʤ ʷʟʳʢʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚ ʰʢʦʣʘʭ ʷʚʣʷʝʪʩʷ Pascal. ʊʘʢʞʝ ʟʘ ʪʘ-

ʢʦʡ ʜʦʣʛʠʡ ʧʝʨʠʦʜ, ʧʦʷʚʠʣʦʩʴ ʨʘʟʣʠʯʥʦʝ ʤʥʦʞʝʩʪʚʦ ʦʙʫʯʘʶʱʠʭ ʧʦʩʦʙʠʡ ʠ ʵʣʝʢʪʨʦʥʥʳʭ ʨʝʩʫʨʩʦʚ, 

ʢʘʢ ʜʣʷ ʫʯʠʪʝʣʝʡ, ʪʘʢ ʠ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ. ʅʦ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʦʩʪʨʦ ʦʱʫʱʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʫʩʪʘʨʝ-

ʚʘʥʠʷ ʷʟʳʢʘ, ʪʘʢ ʢʘʢ ʦʥ ʙʳʣ ʩʦʟʜʘʥ ʚ 60-ʭ ʛʦʜʘʭ. ʊʘʢʞʝ ʧʨʦʙʣʝʤʘ ʨʝʘʣʠʟʘʮʠʠ ʩʣʦʞʥʳʭ ʧʨʦʝʢʪʦʚ ʥʘ 

ʷʟʳʢʝ Pascal, ʢʦʪʦʨʳʝ ʙʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʯʪʦ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʧʨʦʪʠʚʦ-

ʨʝʯʠʪ ʧʨʠʥʮʠʧʫ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʦʙʫʯʝʥʠʠ, ʪʦ ʝʩʪʴ ʩʧʦʩʦʙʥʦʩʪʠ ʩʪʫʜʝʥʪʘ ʢ ʧʨʠʤʝʥʝʥʠʶ 

ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʥʠʡ ʥʘ ʧʨʘʢʪʠʢʝ. 

ʅʦ ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ Pascal ʤʦʨʘʣʴʥʦ ʫʩʪʘʨʝʣ, ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʘ 

ʪʘʢʞʝ ʥʝ ʩʧʦʩʦʙʝʥ ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʩ ʜʨʫʛʠʤʠ ʩʦʚʨʝʤʝʥʥʳʤʠ ʷʟʳʢʘʤʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʜʘʥʥʳʡ 

ʷʟʳʢ ʜʦ ʩʠʭ ʧʦʨ ʠʩʧʦʣʴʟʫʶʪ ʚ ʰʢʦʣʝ ʜʣʷ ʦʙʫʯʝʥʠʷ ʰʢʦʣʴʥʠʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʇʦʯʝʤʫ ʞʝ ʪʘʢ 

ʧʨʦʠʩʭʦʜʠʪ? 

ʅʘ ʩʘʤʦʤ ʜʝʣʝ Pascal ʠʤʝʝʪ ʥʝʦʩʧʦʨʠʤʳʡ ʧʣʶʩ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʪ ʝʤʫ ʦʩʪʘʚʘʪʴʩʷ ʚ ʨʘʟʣʠʯʥʳʭ 

ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ. ɼʘʥʥʳʡ ʷʟʳʢ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʫʜʦʙʥʳʤ ʜʣʷ ʦʙʫʯʝʥʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʥʘ ʥʘ-

ʯʘʣʴʥʦʤ ʵʪʘʧʝ. Pascal ʟʘʢʣʘʜʳʚʘʝʪ ʙʘʟʦʚʳʝ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʳʤ ʦʙʫʯʘʶʱʠʝʩʷ ʤʦʛʫʪ 

ʚʧʦʩʣʝʜʩʪʚʠʠ ʣʝʛʯʝ ʦʩʚʦʠʪʴʩʷ ʷʟʳʢʠ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ. ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ Pascal ï ʧʝʨʚʘʷ ʩʪʫ-

ʧʝʥʴ ʚ ʤʠʨʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

ʅʦ ʥʝ ʩʤʦʪʨʷ ʥʘ ʵʪʦʪ ʥʝʦʩʧʦʨʠʤʳʡ ʧʣʶʩ, ʤʥʝʥʠʷ ʦ ʪʦʤ, ʢʘʢʦʡ ʷʟʳʢ ʧʨʦʛʨʘʤʠʨʦʚʘʥʠʷ ʣʫʯʰʝ 

ʧʨʝʧʦʜʘʚʘʪʴ ʚ ʰʢʦʣʝ ʨʘʟʥʷʪʴʩʷ, ʪʘʢ ʢʘʢ ʧʝʨʝʜ ʫʯʠʪʝʣʷʤʠ ʦʩʪʨʦ ʚʩʪʘʝʪ ʚʦʧʨʦʩ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʥʮʠʧʘ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ, ʪʘʢ ʢʘʢ ʧʨʦʬʝʩʩʠʷ ʧʨʦʛʨʘʤʤʠʩʪʘ ʩʪʘʥʦʚʠʪʴʩʷ ʚʩʝ ʙʦʣʝʝ ʧʦʧʫʣʷʨʥʦʡ. ɼʣʷ 

ʵʪʦʛʦ, ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ, ʥʝʦʙʭʦʜʠʤʦ ʚʥʝʜʨʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ 

ʙr  ʥʝ ʪʦʣʴʢʦ ʫʜʦʚʣʝʪʚʦʨʷʣ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷ, ʥʦ ʠ ʪʘʢʞʝ ʠʤʝʣ ʥʝ ʩʣʦʞʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʯʪʦʙʳ 

ʦʙʫʯʘʶʱʠʝʩʷ ʩʤʦʛʣʠ ʫʩʧʝʰʥʦ ʦʩʚʦʠʪʴ ʝʛʦ. 

ɼʘʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʥʝʩʦʤʥʝʥʥʦ, ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Python, ʪʘʢ ʢʘʢ ʧʨʝ-

ʞʜʝ ʚʩʝʛʦ ʜʘʥʥʳʡ ʷʟʳʢ ʩʦʟʜʘʚʘʣʩʷ ʜʣʷ ʦʙʫʯʝʥʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʥʘ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ. ɻʣʘʚʥʦʝ 

ʧʨʝʠʤʫʱʝʩʪʚʦ Python ʚ ʪʦʤ, ʯʪʦ ʚ ʥʝʤ ʙʦʣʴʰʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʯʠʪʘʝʤʦʩʪʠ ʢʦʜʘ. ʇʦ 

ʥʘʟʚʘʥʠʶ ʦʧʝʨʘʮʠʡ ʚ Python ʥʝʪʨʫʜʥʦ ʜʦʛʘʜʘʪʴʩʷ ʦ ʝ yʬʫʥʢʮʠʠ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʙʣʝʛʯʘʝʪ ʨʘʙʦʪʫ 

ʠ ʩʢʦʨʦʩʪʴ ʦʙʫʯʝʥʠʷ ʜʘʥʥʦʤʫ ʷʟʳʢʫ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʊʘʢʞʝ ʜʘʥʥʳʡ ʷʟʳʢ ʦʯʝʥʴ ʧʦʭʦʞ ʥʘ Pascal, ʪʘʢ 

ʢʘʢ ʦʥ ʩʦʟʜʘʚʘʣʩʷ ʫʯʝʥʳʤ, ʢʦʪʦʨʳʡ ʫʯʘʩʪʚʦʚʘʣ ʚ ʨʘʟʨʘʙʦʪʢʝ PascalABC ʠ ʧʨʠ ʩʦʟʜʘʥʠʠ ʷʟʳʢʘ Python 

ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʧʠʨʘʣʩʷ ʥʘ ʜʘʥʥʳʡ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʤʦʞʝʪ ʦʙʫ-

ʯʘʶʱʠʤʩʷ ʙʳʩʪʨʦ ʧʝʨʝʢʣʶʯʠʪʴʩʷ ʥʘ ʥʦʚʳʡ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʤʛʥʦʚʝʥʥʦ ʦʩʚʦʠʪʴ ʝʛʦ ʩʪʨʫʢʪʫ-

ʨʫ, ʘ ʪʘʢʞʝ ʧʦʤʦʞʝʪ ʟʘʧʦʣʥʠʪʴ ʧʨʦʙʝʣʳ ʚ ʫʩʚʦʝʥʠʠ ʧʝʨʚʦʛʦ ʷʟʳʢʘ ï Pascal, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʢʘ-

ʞʝʪʩʷ ʥʘ ʫʩʧʝʰʥʦʩʪʠ ʦʙʫʯʝʥʠʷ ʰʢʦʣʴʥʠʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ. 

Python ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ɻʦʣʘʥʩʢʠʤ ʫʯʝʥʳʤ ɻʚʠʜʦ ʚʘʥ ʈʦʩʩʫʤ. ɻʚʠʜʦ ʭʦʪʝʣ ʩʦʟʜʘʪʴ ʧʦ-

ʥʘʩʪʦʷʱʝʤʫ ʜʦʩʪʦʡʥʳʡ ʷʟʳʢ, ʢʦʪʦʨʳʡ ʙʳ ʦʙʫʯʘʣ ʤʦʣʦʜʳʭ ʧʨʦʛʨʘʤʤʠʩʪʦʚ, ʘ ʪʘʢʞʝ ʷʚʣʷʣʩʷ ʤʦʱʥʦʡ 

ʩʨʝʜʦʡ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʚ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʨʝʘʣʠʟʦʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʨʦʝʢʪʳ. 

ɺ ʬʝʚʨʘʣʝ 1991 ʛ. ʦʥ ʚʳʣʦʞʠʣ ʠʩʭʦʜʥʳʡ ʢʦʜ ʧʠʪʦʥʘ, ʧʦʤʝʯʝʥʥʳʡ ʚʝʨʩʠʝʡ 0.9.0, ʚ ʩʝʪʴ ʠʥʪʝʨʥʝʪ 

ʜʣʷ ʩʚʦʙʦʜʥʦʛʦ ʜʦʩʪʫʧʘ, ʯʪʦ ʧʦʩʣʫʞʠʣʦ ʙʳʩʪʨʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʠ ʨʦʩʪʫ ʧʦʧʫʣʷʨʥʦʩʪʠ ʜʘʥʥʦʛʦ 

ʷʟʳʢʘ ʚ ʤʠʨʝ. ʉʝʡʯʘʩ ʷʟʳʢ ʪʘʢʞʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʙʝʩʧʣʘʪʥʦ, ʘ ʪʘʢʞʝ ʣʶʙʦʤʫ ʞʝʣʘʶʱʝʤʫ ʧʨʝʜʩʪʘʚ-

ʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚʥʝʩʝʥʠʷ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʡ ʚ ʜʘʥʥʳʡ ʷʟʳʢ. ʅʘʜ ʵʪʠʤ ʨʘʙʦʪʘʝʪ ʩʚʦʙʦʜʥʦʝ ʦʙ-
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ʱʝʩʪʚʦ ʧʨʦʛʨʘʤʤʠʩʪʦʚ ʩʦ ʚʩʝʛʦ ʤʠʨʘ, ʠ ʣʶʙʦʡ ʞʝʣʘʶʱʠʡ ʤʦʞʝʪ ʧʨʠʩʦʝʜʠʥʠʪʴʩʷ ʢ ʥʝʤʫ ʥʘ ʦʬʠʮʠ-

ʘʣʴʥʦʤ ʩʘʡʪʝ. 

ʅʘʟʚʘʥʠʝ ʷʟʳʢʘ Python ʚ ʧʝʨʝʚʦʜʝ ʩ ʘʥʛʣʠʡʩʢʦʛʦ ʦʟʥʘʯʘʝʪ ʧʠʪʦʥ. ʅʦ ʘʚʪʦʨ ʚʳʙʨʘʣ ʥʘʟʚʘʥʠʝ ʥʝ 

ʠʟ-ʟʘ ʵʪʠʭ ʙʣʘʛʦʨʦʜʥʳʭ ʟʤʝʡ. ɿʜʝʩʴ ʩʳʛʨʘʣʦ ʨʦʣʴ ʦʜʥʦ ʠʟʚʝʩʪʥʦʝ ʙʨʠʪʘʥʩʢʦʝ ʪʝʣʝʰʦʫ çʃʝʪʘʶʱʠʡ 

ʮʠʨʢ ʄʦʥʪʠ ʇʘʡʪʦʥʘè, ʢʦʪʦʨʦʝ ʙʳʣʦ ʣʶʙʠʤʳʤ ʰʦʫ ɻʚʠʜʦ. ɺʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ 

ʥʘʟʚʘʪʴ ʩʚʦʡ ʧʨʦʝʢʪ ʚ ʝʛʦ ʯʝʩʪʴ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʠʪʦʥ ʷʚʣʷʝʪʩʷ ʤʦʱʥʳʤ ʠ ʨʘʟʚʠʪʳʤ ʷʟʳʢʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ 

ʠʜʝʘʣʴʥʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʦʙʫʯʝʥʠʷ. ʅʦ ʪʘʢ ʢʘʢ ʜʘʥʥʳʡ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʷʟʳʢʦʤ 

ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ, ʝʛʦ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪ ʤʥʦʛʠʝ ʢʨʫʧʥʳʝ ʢʦʤʧʘʥʠʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʧʨʦʝʢ-

ʪʦʚ. ʉʨʝʜʠ ʥʠʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʘʢʠʝ ʢʦʤʧʘʥʠʠ, ʢʘʢ: Google, YouTube, Pixar, NASA ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ. 

ʊʘʢʞʝ ʧʨʠʯʠʥʦʡ ʚʳʙʦʨʘ ʜʘʥʥʦʛʦ ʷʟʳʢʘ ʜʣʷ ʦʙʫʯʝʥʠʷ ʰʢʦʣʴʥʠʢʦʚ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʨʝʡʪʠʥʛ ʧʦ-

ʧʫʣʷʨʥʦʩʪʠ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʨʘʟʤʝʱʝʥʥʦʤ ʥʘ ʩʘʡʪʝ çtiobe.comè, ʚ ʢʦʪʦʨʦʤ Python ʟʘʥʠʤʘ-

ʝʪ ʧʷʪʦʝ ʤʝʩʪʦ. Python ʦʙʣʘʜʘʝʪ ʪʘʢʞʝ ʤʥʦʛʠʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ, ʪʘʢʠʝ ʢʘʢ: 

· ʗʩʥʦʩʪʴ ʠ ʯʠʪʘʝʤʦʩʪʴ ʢʦʜʘ. 

ʉʠʥʪʘʢʩʠʩ ʜʘʥʥʦʛʦ ʷʟʳʢʘ ʧʨʠʙʣʠʞʝʥ ʢ ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʷʟʳʢʫ, ʘ ʥʝ ʤʘʰʠʥʥʦʤʫ. ʕʪʦ ʟʥʘʯʠʪʝʣʴʥʦ 

ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʫʯʝʥʠʷ ʷʟʳʢʫ, ʧʦʩʢʦʣʴʢʫ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʧʨʦʛʨʘʤʤʳ ʩʪʘʥʦʚʠʪʴʩʷ ʧʦ-

ʥʷʪʥʳʤ ʠ ʣʦʛʠʯʥʳʤ. ʄʦʞʥʦ ʜʘʞʝ ʩʢʘʟʘʪʴ, ʯʪʦ ʜʘʥʥʳʡ ʢʨʠʪʝʨʠʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʛʣʘʚʥʳʭ. 

ʂʘʢ ʧʨʘʚʠʣʦ 

Å ʕʬʬʝʢʪʠʚʥʳʡ ʢʦʥʪʨʦʣʴ ʢʦʜʘ. 

ʂʦʛʜʘ ʨʝʘʣʠʟʫʝʪʩʷ ʧʨʦʛʨʘʤʤʘ ʥʘ Pascal, ʥʝ ʨʝʜʢʦ ʦʙʫʯʘʶʱʠʝʩʷ ʩʦʚʝʨʰʘʶʪ ʦʰʠʙʢʠ. ʀʭ ʥʝ ʠʟ-

ʙʝʞʘʪʴ, ʦʥʠ ʙʫʜʫʪ ʜʦʧʫʩʢʘʪʴʩʷ ʚʩʝʤʠ ʚ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʚʣʘʜʝʥʠʷ ʜʘʥʥʳʤ ʷʟʳʢʦʤ. ɺ Pascal 

ɸɺʉ ʪʘʢʞʝ ʧʨʝʜʫʩʤʦʪʨʝʥ ʢʦʥʪʨʦʣʴ ʢʦʜʘ: ʚʳʜʝʣʝʥʠʝ ʩʪʨʦʢʠ, ʢʦʪʦʨʦʡ ʩʦʜʝʨʞʠʪʩʷ ʦʰʠʙʢʘ ʠ ʚʳʚʦʜ 

ʥʝʙʦʣʴʰʦʛʦ ʪʝʢʩʪʦʚʦʛʦ ʩʦʦʙʱʝʥʠʷ ʥʘ ʵʢʨʘʥ ʩ ʢʨʘʪʢʦʡ ʚʦʟʤʦʞʥʦʡ ʨʘʩʰʠʬʨʦʚʢʦʡ ʦʰʠʙʢʠ. ʅʦ ʠʥʦʛʜʘ 

ʜʘʞʝ ʩ ʫʯʝʪʦʤ ʵʪʠʭ ʧʦʜʩʢʘʟʦʢ ʜʦʩʪʘʪʦʯʥʦ ʪʨʫʜʥʦ ʧʦʥʷʪʴ, ʚ ʯʝʤ ʟʘʢʣʶʯʘʝʪʩʷ ʦʰʠʙʢʘ. ɺ Python ʚʳʚʦ-

ʜʠʪʩʷ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦʝ ʩʦʦʙʱʝʥʠʝ ʦʙ ʦʰʠʙʢʝ, ʠ ʜʘʞʝ ʧʨʝʜʣʘʛʘʶʪʩʷ ʚʘʨʠʘʥʪʳ ʠʭ ʨʝʰʝʥʠʷ. ɺ ʨʝʟʫʣʴ-

ʪʘʪʝ ʯʝʛʦ ʦʙʫʯʘʶʱʠʡʩʷ ʤʦʞʝʪ ʩʘʤ ʩʦʚʝʨʰʠʪʴ ʦʪʣʘʜʢʫ ʧʨʦʛʨʘʤʤʳ ʙʝʟ ʧʦʤʦʱʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ [3, c. 2]. 

· ʇʨʦʩʪʦʪʘ ʩʠʥʪʘʢʩʠʩʘ. 

ɼʘʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʯʘʩʪʠʯʥʦ ʚʳʪʝʢʘʝʪ ʠʟ ʷʩʥʦʩʪʠ ʠ ʯʠʪʘʝʤʦʩʪʠ ʢʦʜʘ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʨʦ-

ʛʨʘʤʤʘ, ʥʘʧʠʩʘʥʥʘʷ ʥʘ ʷʟʳʢʝ Python ʢʦʨʦʯʝ, ʯʝʤ ʥʘ Pascal, BASIC, C++. ʇʨʠ ʵʪʦʤ ʥʝ ʥʘʥʦʩʠʪʩʷ 

ʫʱʝʨʙ ʜʣʷ ʧʦʥʷʪʥʦʩʪʠ ʢʦʜʘ, ʢʘʢ ʥʘʧʨʠʤʝʨ ʚ C++. ʅʘʧʨʠʤʝʨ, ʦʪʩʫʪʩʪʚʠʝ ʣʦʛʠʯʝʩʢʠʭ ʩʢʦʙʦʢ Begin ʠ 

End. ɺ ʤʝʩʪʦ ʵʪʦʛʦ ʚ Python ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʪʩʪʫʧʳ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʥʝ ʪʦʣʴʢʦ ʫʢʦʨʘʯʠʚʘʝʪ ʢʦʜ 

ʧʨʦʛʨʘʤʤʳ, ʥʦ ʠ ʧʦʟʚʦʣʷʝʪ ʦʙʫʯʠʪʴ ʰʢʦʣʴʥʠʢʦʚ ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʦʨʨʝʢʪʥʦʝ ʚʳʨʘʚʥʠʚʘʥʠʝ ʧʨʦʛʨʘʤʤ-

ʥʦʛʦ ʢʦʜʘ, ʪʘʢ ʢʘʢ ʙʝʟ ʧʨʘʚʠʣʴʥʦʛʦ ʚʳʨʘʚʥʠʚʘʥʠʷ ʧʨʦʛʨʘʤʤʘ ʥʝ ʟʘʧʫʩʪʠʪʩʷ ʠʣʠ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʥʝ 

ʢʦʨʨʝʢʪʥʦ. ʏʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦʚʣʠʷʝʪ ʥʘ ʦʙʫʯʝʥʠʝ ʷʟʳʢʫ Pascal ʠ ʧʦʤʦʞʝʪ ʧʨʠʚʠʪʴ ʥʘʚʳʢʠ ʚʳʨʘʚ-

ʥʠʚʘʥʠʷ ʢʦʜʘ [3, c. 2]. 

· ɼʠʥʘʤʠʯʝʩʢʘʷ ʪʠʧʠʟʘʮʠʷ ʜʘʥʥʳʭ. 

ɺ Python, ʚ ʦʪʣʠʯʠʝ ʦʪ ʤʥʦʛʠʭ ʷʟʳʢʦʚ (Pascal, C++, Java, ʠ ʪ.ʜ.), ʦʪʩʫʪʩʪʚʫʝʪ ʨʘʟʜʝʣ ʦʧʠʩʘʥʠʷ 

ʧʝʨʝʤʝʥʥʳʭ. ʆʧʨʝʜʝʣʝʥʠʝ ʪʠʧʘ ʜʘʥʥʳʭ ʧʨʦʪʝʢʘʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʨʦʛʨʘʤʤʝ ʠ ʦʜʥʘ ʠ ʪʘʢʞʝ ʧʝ-

ʨʝʤʝʥʥʘʷ ʤʦʞʝʪ ʤʝʥʷʪʴ ʩʚʦʡ ʪʠʧ ʚ ʭʦʜʝ ʧʨʦʛʨʘʤʤʳ. ʕʪʦ ʚ ʩʦʶ ʦʯʝʨʝʜʴ ʩʥʠʤʘʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʨʫʜ-

ʥʦʩʪʠ ʫ ʦʙʫʯʘʶʱʠʭʩʷ, ʘ ʪʘʢʞʝ ʩʥʠʤʘʝʪ ʥʝʢʦʪʦʨʳʝ ʦʰʠʙʢʠ, ʚʳʪʝʢʘʶʱʠʝ ʚ ʭʦʜʝ ʨʘʙʦʪʳ ʩ Pascal [3, 

c. 3]. 

· ʇʦʜʜʝʨʞʢʘ Unicode. 

ɼʣʷ ʦʙʲʷʚʣʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʠʤʚʦʣʳ ʣʶʙʦʛʦ ʷʟʳʢʘ, ʥʘʧʨʠʤʝʨ, ʨʦʜʥʦʛʦ, 

ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʧʦʩʦʙʩʪʚʫʝʪ ʯʠʪʘʝʤʦʩʪʠ ʢʦʜʘ. ʕʪʦ ʦʙʣʝʛʯʘʝʪ ʨʘʙʦʪʫ ʩ ʜʘʥʥʳʤ ʷʟʳʢʦʤ ʠ ʩʥʠʤʘʝʪ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʦʰʠʙʦʢ. Unicode ʨʝʰʘʝʪ ʧʨʦʙʣʝʤʫ ʠʥʪʝʨʥʘʮʠʦʥʘʣʠʟʘʮʠʠ, ʦʧʨʝʜʝʣʷʷ ʝʜʠ-

ʥʫʶ ʢʦʜʦʚʫʶ ʩʪʨʘʥʠʮʫ ʜʣʷ ʚʩʝʭ ʷʟʳʢʦʚ. [3, c. 3] 

· ʉʦʚʨʝʤʝʥʥʦʩʪʴ ʷʟʳʢʘ, ʥʘʣʠʯʠʝ ʚ ʥʝʤ ʚʳʩʦʢʦʫʨʦʚʥʝʚʳʭ ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ 

ʊʘʢʠʝ ʢʘʢ: ʩʧʠʩʢʠ, ʤʥʦʞʝʩʪʚʘ, ʘʩʩʦʮʠʘʪʠʚʥʳʝ ʤʘʩʩʠʚʳ, ʜʣʠʥʥʘʷ ʘʨʠʬʤʝʪʠʢʘ. 

· ʅʘʣʠʯʠʝ ʙʦʛʘʪʦʡ ʙʠʙʣʠʦʪʝʢʠ, ʧʦʟʚʦʣʷʶʱʝʡ ʣʝʛʢʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʛʨʘʬʠʯʝʩʢʠʝ ʧʨʠʣʦʞʝʥʠʷ, 
web-ʧʨʠʣʦʞʝʥʠʷ ʠ ʪ.ʜ. 

Python ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʥʘ ʚʩʝʭ ʦʣʠʤʧʠʘʜʘʭ ʜʣʷ ʰʢʦʣʴʥʠʢʦʚ ʚʩʝʨʦʩʩʠʡʩʢʦʛʦ ʫʨʦʚʥʷ: 

1. ɿʘʢʣʶʯʠʪʝʣʴʥʳʡ ʵʪʘʧ ʚʩʝʨʦʩʩʠʡʩʢʦʡ ʦʣʠʤʧʠʘʜʳ ʰʢʦʣʴʥʠʢʦʚ. 

2. ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʢʦʤʘʥʜʥʘʷ ʦʣʠʤʧʠʘʜʘ ʰʢʦʣʴʥʠʢʦʚ ʧʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ. 

3. ʆʪʢʨʳʪʘʷ ʦʣʠʤʧʠʘʜʘ ʰʢʦʣʴʥʠʢʦʚ ʧʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ. 

4. ʀʥʪʝʨʥʝʪ-ʦʣʠʤʧʠʘʜʳ ʀʊʄʆ ʧʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ. 

5. ʀʥʜʠʚʠʜʫʘʣʴʥʘʷ ʦʣʠʤʧʠʘʜʘ ʰʢʦʣʴʥʠʢʦʚ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʀʊʄʆ. 

6. ʆʪʢʨʳʪʘʷ ʦʣʠʤʧʠʘʜʘ ʰʢʦʣʴʥʠʢʦʚ çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠè ʀʊʄʆ. 
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ʉ ʢʘʞʜʳʤ ʛʦʜʦʤ ʯʠʩʣʦ ʫʯʘʩʪʥʠʢʦʚ ʦʣʠʤʧʠʘʜ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Python, 

ʨʘʩʪʝʪ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ [2, c. 359]. 

ʉ 2015 ʛʦʜʘ ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʂʀʄ ɽɻʕ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ ʟʘʧʠʩʳʚʘʶʪʩʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ ʷʟʳ-

ʢʝ Python. ɿʘʜʘʥʠʷ ʯʘʩʪʠ ʉ ɽɻʕ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ ʤʦʞʥʦ ʚʳʧʦʣʥʷʪʴ ʥʘ ʣʶʙʦʤ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘ-

ʥʠʷ. ʇʨʝʜʤʝʪʥʳʝ ʵʢʟʘʤʝʥʘʮʠʦʥʥʳʝ ʢʦʤʠʩʩʠʠ, ʧʨʦʚʝʨʷʶʱʠʝ ʨʘʙʦʪʳ, ʜʦʣʞʥʳ ʧʨʦʚʝʨʠʪʴ ʨʘʙʦʪʳ ʥʘ 

ʣʶʙʦʤ ʷʟʳʢʝ. ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʟʘʜʘʥʠʷ ʪʠʧʘ ʉ4 ɽɻʕ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʦʱʝ 

ʟʘʧʠʩʳʚʘʪʴ ʥʘ ʷʟʳʢʝ Python, ʥʝʞʝʣʠ ʥʘ ʢʣʘʩʩʠʯʝʩʢʠʭ ʷʟʳʢʘʭ ɹʝʡʩʠʢ, ʇʘʩʢʘʣʴ, C ʠʣʠ C++. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʷʟʳʢ Python ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʝʡ ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʜʣʷ Pascal, BASIC, C++. ʆʥ ʤʦ-

ʞʝʪ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʜʣʷ ʧʦʩʪʨʦʝ-

ʥʠʷ ʧʨʦʬʠʣʴʥʳʭ ʢʫʨʩʦʚ, ʘ ʪʘʢʞʝ ʧʦʤʦʞʝʪ ʚ ʫʩʚʦʝʥʠʠ ʧʝʨʚʦʛʦ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 
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ʂ.ʖ. ɸʜʘʤʢʝʚʠʯʫʩ, ɸ.ɸ. ɺʦʨʦʰʠʣʦʚʘ, ʩʪʫʜʝʥʪ r
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɽ.ɺ. ʂʠʨʛʠʟʦʚʘ, ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ, ʜʦʮʝʥʪ  

ʛ. ʃʝʩʦʩʠʙʠʨʩʢ, ʃʝʩʦʩʠʙʠʨʩʢʠʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ï ʬʠʣʠʘʣ 

ʉʠʙʠʨʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ɺʀɿʋɸʃʔʅʓʁ ʂʆʅʉʊʈʋʂʊʆʈ ʂɸʂ ʉʈɽɼʉʊɺʆ ʆɹʋʏɽʅʀʗ ʆʉʅʆɺɸʄ 

ɸʃɻʆʈʀʊʄʀɿɸʎʀʀ ʀ ʇʈʆɻʈɸʄʄʀʈʆɺɸʅʀʗ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʛʣʦʙʘʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʠʥʬʦʨ-

ʤʘʪʠʟʘʮʠʠ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʧʦʚʣʝʢ ʟʘ ʩʦʙʦʡ ʦʙʲʝʢʪʠʚʥʫʶ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʦʙʨʘʟʦ-

ʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦ ʠʟʫʯʝʥʠʶ ʦʩʥʦʚ ʘʣʛʦʨʠʪʤʠʟʘʮʠʠ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʰʢʦʣʴʥʦʛʦ ʢʫʨʩʘ çʀʥ-

ʬʦʨʤʘʪʠʢʘ ʠ ʀʂʊè. 

ɿʥʘʯʠʤʦʩʪʴ ʠ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʝʢʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʨʘʙʦʪʢʝ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʠ 

ʚʥʝʜʨʝʥʠʝ ʝʛʦ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʚ ʢʘʯʝʩʪʚʝ ʦʙʫʯʘʶʱʝʛʦ ʤʦʜʫʣʷ ʦʩʥʦʚʘʤ ʘʣʛʦʨʠʪʤʠʟʘʮʠʠ ʠ ʧʨʦ-

ʛʨʘʤʤʠʨʦʚʘʥʠʶ. 

ʇʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʦʙʫʯʝʥʠʷ ʫʯʘʱʠʭʩʷ ʚʦʟʤʦʞʥʦ ʧʨʠ ʝʛʦ ʦʨʛʘʥʠʟʘʮʠʠ ʩ ʫʯʝʪʦʤ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʘʣʛʦʨʠʪʤʦʚ ʦʙʫʯʝʥʠʷ, ʪ.ʢ. ʦʙʱʝʧʨʠʟʥʘʥʦ, ʯʪʦ ʯʝʣʦʚʝʯʝʩʢʠʡ ʤʦʟʛ ʚ ʦʩʥʦʚʥʦʤ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʚʠʟʫ-

ʘʣʴʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ʠ ʣʶʜʠ ʧʦʣʫʯʘʶʪ ʠʥʬʦʨʤʘʮʠʶ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʛʨʘʬʠʯʝʩʢʠʭ ʦʙʨʘʟʦʚ ʙʳʩʪʨʝʝ, 

ʯʝʤ ʧʨʠ ʯʪʝʥʠʠ ʪʝʢʩʪʘ. ʆʧʠʨʘʷʩʴ ʥʘ ʟʥʘʥʠʷ ʦ ʢʦʛʥʠʪʠʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʷʭ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʚʦʩʧʨʠʷʪʠʷ, 

ʙʳʣʦ ʨʝʰʝʥʦ, ʯʪʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʤʝʥʥʦ ʚʠʟʫʘʣʴʥʳʡ ʘʣʛʦʨʠʪʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙʫʯʘʶ-

ʱʝʛʦ ʤʦʜʫʣʷ [3]. 

ɸʥʘʣʠʟ ʥʘʫʯʥʦʡ ʠ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʧʦʟʚʦʣʠʣ ʥʘʤ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʧʦʣʥʦʤ ʦʪ-

ʩʫʪʩʪʚʠʠ ʧʨʠʤʝʥʝʥʠʷ ʚ ʰʢʦʣʴʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ ʧʦʜʦʙʥʳʭ ʪʨʝʥʘʞʝʨʦʚ. ʆʜʥʘʢʦ ʩʦʚʨʝʤʝʥʥʘʷ ʦʙʱʝʦʙ-

ʨʘʟʦʚʘʪʝʣʴʥʘʷ ʰʢʦʣʘ ʥʝʤʳʩʣʠʤʘ ʙʝʟ ʨʘʟʥʦʦʙʨʘʟʥʦʛʦ ʠ ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ 

ʦʙʫʯʝʥʠʷ [1]. ɹʣʘʛʦʜʘʨʷ ʨʘʟʨʘʙʦʪʘʥʥʦʤʫ ʚʠʟʫʘʣʴʥʦʤʫ ʢʦʥʩʪʨʫʢʪʦʨʫ, ʫʯʘʱʠʤʩʷ ʙʫʜʝʪ ʥʘʤʥʦʛʦ ʧʨʦʱʝ 

ʧʦʥʷʪʴ ʘʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʩ ʦʜʥʦʤʝʨʥʳʤʠ ʠ ʜʚʫʤʝʨʥʳʤʠ ʤʘʩʩʠʚʘʤʠ. 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ ʩʣʝʜʫʶʱʠʭ ʩʚʦʡʩʪʚ: 

¶ ʆʙʝʩʧʝʯʠʚʘʝʪ ʚʠʟʫʘʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ; 

¶ ʇʨʝʜʩʪʘʚʣʷʝʪ ʧʨʦʮʝʩʩ ʚ ʜʝʡʩʪʚʠʠ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʘʥʠʤʠʨʦʚʘʥʥʦʡ ʤʦʜʝʣʠ; 

¶ ʆʙʝʩʧʝʯʠʚʘʝʪ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʴ: ʚʦʟʤʦʞʥʦʩʪʴ ʚʚʦʜʠʪʴ ʵʣʝʤʝʥʪʳ, ʠʟʤʝʥʷʪʴ ʠʭ ʢʦʣʠʯʝʩʪʚʦ, 

ʦʩʪʘʥʘʚʣʠʚʘʪʴ ʘʥʠʤʘʮʠʶ, ʟʘʜʘʚʘʪʴ ʩʢʦʨʦʩʪʴ ʠ ʜʨʫʛʦʝ; 
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¶ ɺʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʩ ʤʘʩʩʠʚʘʤʠ:  

1. ʉʦʨʪʠʨʦʚʢʠ ʤʝʪʦʜʦʤ ʧʫʟʳʨʴʢʘ, ʧʨʦʩʪʳʤ ʚʳʙʦʨʦʤ ʠ ʧʨʦʩʪʳʤʠ ʚʢʣʶʯʝʥʠʷʤʠ; 

2. ʉʫʤʤʘ, ʧʨʦʠʟʚʝʜʝʥʠʝ ʠ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ; 

3. ʇʦʠʩʢ ʤʘʢʩʠʤʘʣʴʥʦʛʦ, ʤʠʥʠʤʘʣʴʥʦʛʦ ʠ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ; 

4. ɺʩʪʘʚʢʘ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ ʧʦʩʣʝ ʯʝʪʥʦʛʦ ʵʣʝʤʝʥʪʘ. 

¶ ʇʦʢʘʟʳʚʘʝʪ ʨʘʟʣʠʯʥʳʝ ʤʦʜʝʣʠ ʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ; 
 

 

ʈʠʩ. 1. ɺʠʟʫʘʣʴʥʘʷ ʘʥʠʤʘʮʠʷ 

 

ʈʠʩ. 2. ʄʦʜʝʣʴ ʠʟʤʝʥʝʥʠʷ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ï ʪʨʘʩʩʠʨʦʚʦʯʥʘʷ ʪʘʙʣʠʮʘ 

 

ʈʠʩ. 3. ɹʣʦʢ-ʩʭʝʤʘ 
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ʈʠʩ. 4. ʃʠʩʪʠʥʛ ʧʨʦʛʨʘʤʤʳ ʥʘ ʷʟʳʢʝ Pascal 

ʀʥʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʤʳ (ʨʠʩ. 5) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʢʥʦ, ʩʦʩʪʦʷʱʝʝ ʠʟ ʪʨʝʭ ʦʙʣʘʩʪʝʡ: 

1. ɺʝʨʭʥʷʷ ʦʙʣʘʩʪʴ ï ʘʥʠʤʠʨʦʚʘʥʥʘʷ ʤʦʜʝʣʴ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ʧʨʝʜʩʪʘʚ-

ʣʝʥʠʷ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʦʢʘʟʳʚʘʝʪ ʘʣʛʦʨʠʪʤ ʚ ʜʝʡʩʪʚʠʠ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʷʚʣʷʝʪʩʷ ʦʙʣʘ-

ʩʪʴʶ ʚʚʦʜʘ ʵʣʝʤʝʥʪʦʚ ʤʘʩʩʠʚʘ; 

2. ʅʠʞʥʷʷ ʣʝʚʘʷ ï ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʦʙʣʘʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʘʣʛʦʨʠʪʤʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʪʨʝʭ ʚʢʣʘ-

ʜʦʢ: ʜʘʥʥʳʝ, ʙʣʦʢ-ʩʭʝʤʘ ʠ ʣʠʩʪʠʥʛ; 

3. ʅʠʞʥʷʷ ʧʨʘʚʘʷ, ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʚʢʣʘʜʦʢ ʠ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦ-

ʮʝʩʩʦʤ ʚʠʟʫʘʣʠʟʘʮʠʠ. ɺʢʣʘʜʢʘ çʉʦʟʜʘʥʠʝè ʩʣʫʞʠʪ ʜʣʷ ʟʘʧʦʣʥʝʥʠʷ ʥʘʯʘʣʴʥʳʭ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʧʦ-

ʟʚʦʣʷʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʤʘʩʩʠʚʘ ʠ ʟʘʧʦʣʥʷʪʴ ʤʘʩʩʠʚ ʩʣʫʯʘʡʥʳʤʠ ʯʠʩʣʘʤʠ ʩ ʟʘ-

ʜʘʥʥʳʤ ʜʠʘʧʘʟʦʥʦʤ. ɺʢʣʘʜʢʘ çʆʙʨʘʙʦʪʢʘè ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʘʣʛʦʨʠʪʤ, ʚʚʝʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʘ-

ʨʘʤʝʪʨʳ, ʩʦʜʝʨʞʠʪ ʪʨʠ ʢʥʦʧʢʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʤ (ʰʘʛ, ʧʫʩʢ, ʩʪʦʧ). 

 

ʈʠʩ. 5. ʈʘʙʦʯʠʡ ʠʥʪʝʨʬʝʡʩ 

ɼʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʦʯʝʥʴ ʥʘʛʣʷʜʥʦ ʠ ʧʦʥʷʪʥʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʵʣʝʤʝʥʪʘʨʥʳʝ ʦʧʝʨʘʮʠʠ, ʢʦʪʦʨʳʝ 

ʚʳʧʦʣʥʷʶʪʩʷ ʥʘʜ ʵʣʝʤʝʥʪʘʤʠ ʤʘʩʩʠʚʘ. ɿʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʝʪʩʷ ʠ ʩʦʢʨʘʱʘʝʪʩʷ ʧʨʦʮʝʩʩ ʦʙʲʷʩʥʝʥʠʷ 

ʤʘʪʝʨʠʘʣʘ, ʘ ʪʘʢʞʝ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʚʦʠʪʴ ʝʛʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʰʝʛʦ ʧʨʠʣʦʞʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʣʫʯʰʝʤʫ ʫʩʚʦʝʥʠʶ ʟʥʘʥʠʡ 

ʫʯʝʥʠʢʘ ʠ ʧʦʤʦʛʘʝʪ ʦʨʛʘʥʠʟʦʚʘʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʫʯʠʪʝʣʶ. ɼʘʥʥʳʡ ʚʠʟʫʘʣʴʥʳʡ ʢʦʥʩʪʨʫʢ-

ʪʦʨ ʩʦʚʤʝʩʪʥʦ ʩ ʤʝʪʦʜʠʢʦʡ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʦʙʫʯʝʥʠʠ ʘʣʛʦʨʠʪʤʠʟʘʮʠʠ ʠ ʧʨʦ-
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ʛʨʘʤʤʠʨʦʚʘʥʠʶ ʫʯʘʱʠʭʩʷ ʦʩʥʦʚʥʦʡ ʠ ʩʪʘʨʰʝʡ ʰʢʦʣʳ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʢ ʵʢʟʘʤʝʥʘʤ ʠʣʠ 

ʦʣʠʤʧʠʘʜʘʤ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ [2, ʩ. 129]. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ɻʝʨʘʩʠʤʦʚ ʄ.ʉ. ʄʝʪʦʜʠʢʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʠʟʫʘʣʴʥʦʡ ʫʯʝʙʥʦʡ ʤʦʜʝʣʠ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʠʟʫʯʝʥʠʷ ʘʨʭʠʪʝʢʪʫʨʳ ʢʦʤ-

ʧʴʶʪʝʨʘ / ʄ.ʉ. ɻʝʨʘʩʠʤʦʚ, ɽ.ɺ. ʂʠʨʛʠʟʦʚʘ // ʅʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʡ ʵʣʝʢʪʨʦʥʥʳʡ ʞʫʨʥʘʣ ʂʦʥʮʝʧʪ. ï 2013. ï ʉ. 1926ï1930. 

2. ʂʠʨʛʠʟʦʚʘ ɽ.ɺ. ʀʟʫʯʝʥʠʝ ʘʣʛʦʨʠʪʤʠʟʘʮʠʠ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʷʟʳʢʘ ʢʫʤʠʨ ʠ ʨʦʙʦʪʘ 
LEGOMINDSTROMS / ɽ.ɺ. ʂʠʨʛʠʟʦʚʘ, ɽ.ʄ. ɹʫʰʫʝʚ // ʇʝʨʩʧʝʢʪʠʚʳ ʥʘʫʢʠ. ï 2014. ï  ̄8 (59). ï ʉ. 128ï130. 

3. ʇʘʢ ʅ.ʀ. ʄʝʪʦʜʠʢʘ ʩʘʤʦʦʙʫʯʝʥʠʷ ʰʢʦʣʴʥʠʢʦʚ ʠʥʬʦʨʤʘʪʠʢʝ ʥʘ ʦʩʥʦʚʝ ʤʝʥʪʘʣʴʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʫʯʝʙʥʠʢʦʚ / 

ɽ.ɺ. ʂʠʨʛʠʟʦʚʘ, ʄ.ʉ. ɻʝʨʘʩʠʤʦʚ // ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʤʘʪʝʨʠʘʣʳ VI ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ (ɸʣʪʘʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʫʤʘʥʠʪʘʨʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨ-

ʩʠʪʝʪ ʠʤʝʥʠ ɺ.ʄ. ʐʫʢʰʠʥʘ). ï 2016. ï ʉ. 181ï187. 
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ʄ.ʉ. ɸʜʘʤʩʦʥ, ʆ.ɸ. ʀʚʘʥʦʚʘ, ʩʪʫʜʝʥʪʳ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʂ.ɺ. ʃʝʚʘʨʩʢʘʷ, ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ʛ. ʂʫʡʙʳʰʝʚ, ʂʫʡʙʳʰʝʚʩʢʠʡ ʬʠʣʠʘʣ ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʌʆʈʄʀʈʆɺɸʅʀɽ ʀʅɾɽʅɽʈʅʆʁ ʂʆʄʇɽʊɽʅʊʅʆʉʊʀ ʐʂʆʃʔʅʀʂʆɺ 

ʅɸ ʆʉʅʆɺɽ ʇʈʆɽʂʊʅʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ ʇʈʀ ʀɿʋʏɽʅʀʀ 

ʈʆɹʆʊʆʊɽʍʅʀʂʀ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʝʭʦʜʘ ʵʢʦʥʦʤʠʢʠ ʈʦʩʩʠʠ ʥʘ ʥʦʚʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ 

ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʥʘʫʢʦʝʤʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʦʙʦʨʫʜʦʚʘʥʠʡ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ 

ʨʦʙʦʪʠʟʘʮʠʠ. ɼʣʷ ʧʝʨʝʭʦʜʘ ʢ ʵʪʠʤ ʪʝʭʥʦʣʦʛʠʷʤ ʥʫʞʥʘ ʧʦʜʛʦʪʦʚʢʘ ʢʘʜʨʦʚ ʜʣʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʵʢʦʥʦ-

ʤʠʢʠ. ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʈʦʩʩʠʠ ʟʘʥʠʤʘʝʪ ʨʘʟʚʠʪʠʝ ʨʦʙʦʪʦʪʝʭʥʠʢʠ. 

ʕʪʦ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʤʝʩʪʦ, ʧʦʪʦʤʫ ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʦʙʦʪʳ ʥʘʭʦʜʷʪ ʧʨʠʤʝʥʝʥʠʝ ʚ ʤʘʰʠʥʦ-

ʩʪʨʦʝʥʠʠ, ʤʝʜʠʮʠʥʝ, ʢʦʩʤʝʪʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʪ.ʜ. ʅʦ ʩʘʤʳʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʵʪʦ ʧʨʦ-

ʤʳʰʣʝʥʥʳʝ ʨʘʙʦʪʳ. ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʫʯʨʝʞʜʝʥʠʠ ʧʨʠʦʙʨʝʪʘʝʪ ʚʩʝ 

ʙʦʣʴʰʫʶ ʟʥʘʯʠʤʦʩʪʴ ʠ ʘʢʪʫʘʣʴʥʦʩʪʴ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ʆʙʫʯʘʶʱʠʝʩʷ ʚʦʚʣʝʯʝʥʳ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ 

ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʝʡ - ʨʦʙʦʪʦʚ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪ-

ʨʦʡʩʪʚ ʠ ʝʞʝʛʦʜʥʦ ʫʯʘʩʪʚʫʶʪ ʚ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʨʝʚʥʦʚʘʥʠʷʭ, ʢʦʥʢʫʨʩʘʭ, ʦʣʠʤʧʠʘʜʘʭ, ʢʦʥʬʝ-

ʨʝʥʮʠʷʭ. ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ð ʯʘʩʪʴ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ [2, ʩ. 12]. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʬʦʨʤʠʨʫʝʪ ʰʢʦʣʴʥʠʢʦʚ ʚ ʨʝʞʠʤʝ ʦʧʝʨʝʞʘʶʱʝʛʦ ʨʘʟʚʠʪʠʷ, ʦʧʠʨʘʷʩʴ ʥʘ ʠʥʬʦʨʤʘʪʠʢʫ, 

ʤʘʪʝʤʘʪʠʢʫ, ʪʝʭʥʦʣʦʛʠʶ, ʬʠʟʠʢʫ, ʭʠʤʠʶ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʟʚʠʪʠʝ ʫʯʝʙʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ. 

ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʈʦʙʦʪʦʪʝʭʥʠʢʘè ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʦʜʜʝʨʞ-

ʢʫ ʩʨʝʜʳ ʜʣʷ ʜʝʪʩʢʦʛʦ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʪʚʦʨʯʝʩʪʚʘ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʪʝʥʮʠʘʣʘ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ 

ʦʙʫʯʘʶʱʠʭʩʷ. ʉʦʜʝʨʞʘʥʠʝ ʧʨʦʛʨʘʤʤʳ ʦʙʨʘʱʝʥʦ ʥʘ ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʣʠʯʥʦʩʪʠ ʨʝʙʝʥ-

ʢʘ, ʨʘʟʚʠʪʠʝ ʤʦʪʠʚʘʮʠʠ ʣʠʯʥʦʩʪʠ ʢ ʧʦʟʥʘʥʠʶ ʠ ʪʚʦʨʯʝʩʪʚʫ, ʦʙʝʩʧʝʯʝʥʠʝ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʙʣʘʛʦʧʦʣʫ-

ʯʠʷ ʨʝʙʸʥʢʘ, ʧʨʠʦʙʱʝʥʠʝ ʦʙʫʯʘʶʱʠʭʩʷ ʢ ʦʙʱʝʯʝʣʦʚʝʯʝʩʢʠʤ ʮʝʥʥʦʩʪʷʤ ʠ ʟʥʘʥʠʷʤ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ 

ʠ ʜʫʭʦʚʥʦʝ ʨʘʟʚʠʪʠʝ ʣʠʯʥʦʩʪʠ ʨʝʙʝʥʢʘ. 

çʆʜʥʠʤ ʠʟ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʥʳʥʝʰʥʝʛʦ ʦʙʫʯʝʥʠʷ, ʧʨʠʤʝʥʷʝʤʦʛʦ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʦ-

ʙʦʪʦʪʝʭʥʠʢʠ, ʩʯʠʪʘʝʪʩʷ ʤʝʪʦʜ ʧʨʦʝʢʪʦʚ. ʇʦʜ ʤʝʪʦʜʦʤ ʧʨʦʝʢʪʦʚ ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʪʝʭʥʦʣʦʛʠʶ ʦʨʛʘʥʠ-

ʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʠʪʫʘʮʠʡ, ʚ ʢʦʪʦʨʳʭ ʫʯʘʱʠʭʩʷ ʦʧʨʝʜʝʣʷʝʪ ʠ ʨʘʟʨʝʰʘʝʪ ʣʠʯʥʳʝ ʟʘʜʘʯʠ, ʠ ʪʝʭ-

ʥʦʣʦʛʠʶ ʧʦʜʜʝʨʞʘʥʠʷ ʥʝʟʘʚʠʩʠʤʦʡ ʨʘʙʦʪʳ ʫʯʘʱʝʛʦʩʷè [1, ʩ. 67]. 

ɻʣʘʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʧʨʝʧʦʜʘʚʘʥʠʷ, ʧʦ ʵʪʦʤʫ ʤʝʪʦʜʫ, ʩʯʠʪʘʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʙʫʯʘʶʱʠʤʠʩʷ 

ʩʦʚʤʝʩʪʥʦ ʩ ʧʝʜʘʛʦʛʦʤ ʦʢʨʫʞʘʶʱʝʡ ʞʠʟʥʠ. ɺʩʸ ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ, ʯʪʦ ʦʙʫʯʘʶʱʠʝ ʠʟʛʦʪʦʚʣʷʶʪ, ʦʥʠ 

ʦʙʷʟʘʥʳ ʧʨʦʠʟʚʦʜʠʪʴ ʩʘʤʠ ʠʣʠ ʩ ʧʦʤʦʱʴʶ ʧʝʜʘʛʦʛʘ ʠʣʠ ʩʚʦʠʭ ʦʜʥʦʢʣʘʩʩʥʠʢʦʚ: 

ʘ) ʚʳʜʝʣʝʥʠʝ ʚʥʫʪʨʝʥʥʝʛʦ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ; 

ʙ) ʦʨʛʘʥʠʟʘʮʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

ʚ) ʦʙʫʯʝʥʠʝ ʢʘʢ ʥʝʧʨʝʨʳʚʥʘʷ ʧʝʨʝʩʪʨʦʡʢʘ ʞʠʟʥʠ ʠ ʧʦʜʥʷʪʠʝ ʝʝ ʥʘ ʚʳʩʰʠʝ ʩʪʫʧʝʥʠ. 

çʄʝʪʦʜ ʧʨʦʝʢʪʦʚ, ʢʦʪʦʨʳʡ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʥʘʤʠ ʜʠʩʮʠʧʣʠʥʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʦʥʮʝʧʮʠʝʡ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʝʜʠʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʨʝʰʝʥʠʶ ʚʦʧʨʦʩʦʚ, ʧʦʷʚʣʝʥʠʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦ-

ʪr  ʠ ʟʥʘʯʝʥʠʝʤ ʩʪʠʣʷ ʦʙʱʝʥʠʷ ʠʟ ʯʠʩʣʘ, ʦʙʫʯʘʶʱʠʤ ʢʘʢ ʨʘʚʥʦʧʨʘʚʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ. ʌʦʨʤʘ ʦʙʫʯʝ-

ʥʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʘ ʧʨʦʝʢʪʦʚ ï ʵʪʦ ʚʦʚʣʝʯʝʥʠʝ ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʫʯʝʙʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ ʧʨʘʢ-

ʪʠʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʠʟ-ʟʘ ʢʦʪʦʨʦʡ ʚʦʟʥʠʢʘʝʪ ʯʪʦ-ʪʦ ʥʦʚʝʡʰʝʝ. ʂʨʦʤʝ ʵʪʦʛʦ, ʧʨʦʝʢʪʥʘʷ ʜʝʷʪʝʣʴ-
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ʥʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʧʝʜʘʛʦʛʫ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʢʘʞʜʦʤʫ ʫʯʘʱʝʤʫʩʷ, ʨʘʟʜʝʣʷʪʴ 

ʦʙʷʟʘʥʥʦʩʪʠ ʚ ʛʨʫʧʧʘʭ ʩʦʛʣʘʩʥʦ ʚʦʟʤʦʞʥʦʩʪʷʤ ʠ ʫʚʣʝʯʝʥʠʝʤ ʜʝʪʝʡè [5, ʩ. 245].  

ɺ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʫʯʠʪʝʣʴ ʚʳʧʦʣʥʷʝʪ ʨʦʣʴ ʢʦʥʩʫʣʴʪʘʥʪʘ: ʧʦʤʦʛʘʝʪ ʩʦʚʝʪʘʤʠ ʚ ʧʦʜʛʦʪʦʚʢʝ, 

ʩʙʦʨʝ ʜʘʥʥʳʭ, ʩʚʦʝʚʨʝʤʝʥʥʦʤ ʦʙʨʘʱʝʥʠʠ ʚ ʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʚ ʩʣʫʯʘʝ ʝʩʣʠ ʫʯʘʱʠʝʩʷ ʦʪʦʰʣʠ ʦʪ 

ʪʝʤʳ, ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩ ʫʯʘʱʠʤʠʩʷ ʵʪʘʧʳ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʦʝʢʪʘ. ʇʨʠ ʦʙʫʯʝʥʠʠ ʨʦʙʦʪʦʪʝʭʥʠʢʝ ʧʨʦ-

ʝʢʪʥʳʡ ʤʝʪʦʜ ʜʘʪy ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʩʝ ʚʦʩʧʠʪʘʪʝʣʴʥʳʝ ʜʠʜʘʢʪʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ.  

ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʥʘʜ ʧʨʦʝʢʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʪʝʩʥʦʝ ʣʠʯʥʦʩʪʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʫʯʠʪʝʣʷ ʩ ʫʯʝ-

ʥʠʢʦʤ ʥʘ ʧʨʠʥʮʠʧʘʭ ʨʘʚʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ, ʦʙʱʝʥʠʝ ʩʪʘʨʰʝʛʦ ʧʦ ʦʧʳʪʫ ʪʦʚʘʨʠʱʘ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ 

ʦʪʩʫʪʩʪʚʠʝʤ ʜʠʢʪʘʪʘ ʩʦ ʩʪʦʨʦʥʳ ʫʯʠʪʝʣʷ ʠ ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʴʶ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʜʣʷ ʫʯʝʥʠʢʘ. 

ʈʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ ʥʘʜ ʧʨʦʝʢʪʦʤ ï ʷʚʣʷʝʪʩʷ ʩʠʣʴʥʦʡ ʤʦʪʠʚʘʮʠʝʡ ʜʣʷ ʫʯʘʱʠʭʩʷ. 

ʇʨʠ ʧʦʤʦʱʠ ʤʝʪʦʜʘ ʧʨʦʝʢʪʦʚ ʨʝʘʣʠʟʦʚʳʚʘʝʪʩʷ çʜʝʷʪʝʣʴʥʦʩʪʥʳʡè ʧʦʜʭʦʜ ʢ ʚʦʩʧʠʪʘʥʠʶ ʠ ʦʙʫ-

ʯʝʥʠʶ. ʇʨʠ ʦʙʫʯʝʥʠʠ ʠʥʬʦʨʤʘʪʠʢʝ, ʩ ʷʨʢʦ ʚʳʨʘʞʝʥʥʦʡ ʧʨʘʢʪʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴʶ, ʜʝʷʪʝʣʴʥʦ-

ʩʪʥʳʝ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ ʨʘʟʨʝʰʘʶʪ ʦʙʫʯʘʪʴ ʧʨʝʜʤʝʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ.  

ʇʦʜ ʧʨʝʜʤʝʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʧʨʝʜʤʝʪʘ, ʮʝ-

ʣʴʶ ʢʦʪʦʨʦʛʦ ʧʝʜʘʛʦʛ ʤʦʞʝʪ ʩʪʘʚʠʪʴ ʧʨʘʢʪʠʯʝʩʢʠʡ ʨʝʟʫʣʴʪʘʪ, ʢʦʪʦʨʳʡ ʧʦʣʫʯʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʦʤ-

ʧʴʶʪʝʨʘ, ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ, ʧʨʦʛʨʘʤʤʥʳʭ ʧʘʢʝʪʦʚ, ʦʙʦʣʦʯʝʢ, ʢʦʪʦʨʳʝ ʢʘʞʜʳʡ ʫʯʘʱʠʡʩʷ ʤʦʞʝʪ 

ʠʟʫʯʠʪʴ ʩʘʤ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʥʘ ʧʨʝʜʤʝʪʝ. ʆʥ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʨʛʘʥʠʟʦʚʘʪʴ ʵʪʫ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ 

ʠʥʪʝʨʝʩʥʦʡ ʜʣʷ ʫʯʘʩʪʥʠʢʘ ʬʦʨʤʝ, ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʟʥʘʯʠʤʳʡ ʜʣʷ ʥʠʭ ʨʝʟʫʣʴʪʘʪ ï ʧʨʦʜʫʢʪ ʢʦʣ-

ʣʝʢʪʠʚʥʦʡ, ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ, ʪʚʦʨʯʝʩʢʦʡ ʨʘʙʦʪʳ [7, ʩ. 156]. 

çʇʨʘʢʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʫʚʣʝʢʘʪʝʣʴʥʳʝ, ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʝ ʜʝʡʩʪʚʠʷ. ɼʝʷ-

ʪʝʣʴʥʦʩʪʴ ʫʯʝʥʠʢʦʚ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʦʩʦʟʥʘʥʥʦʡ, ʫʚʣʝʢʘʪʝʣʴʥʦʡ, ʧʦʟʥʘʚʘʪʝʣʴʥʦ ʤʦʪʠʚʠʨʦʚʘʥʥʦʡ ʩ 

ʦʩʚʦʝʥʠʝʤ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʠ ʢʦʤʧʴʶʪʝʨʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʤʝʪʦʜ ʧʨʦʝʢʪʦʚ ʧʨʠ ʦʙʫʯʝʥʠʠ ʨʦʙʦʪʦ-

ʪʝʭʥʠʢʠ ï ʵʪʦ ʤʝʪʦʜ ʦʨʛʘʥʠʟʘʮʠʠ ʛʨʫʧʧʦʚʦʛʦ ʦʙʫʯʝʥʠʷè [4, ʩ. 87]. 

ʉʦʟʜʘʪʴ ʫʩʣʦʚʠʷ ʜʣʷ ʚʦʩʧʠʪʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʩʫʱʝʩʪʚʝʥʥʳʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʢʘʯʝʩʪʚ ʣʠʯʥʦʩʪʠ 

ʚʦʟʤʦʞʥʦ ʚ ʧʨʦʮʝʩʩʝ ʪʚʦʨʯʝʩʢʦʡ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʭʩʷ ʧʨʠ ʛʨʫʧʧʦʚʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ. 

ʕʪʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʨʘʙʦʪʫ ʚ ʢʦʣʣʝʢʪʠʚʝ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʚʟʘʠʤʦʧʦʤʦʱʴ, ʝʜʠʥʫʶ ʮʝʣʴ, 

ʩʦʚʤʝʩʪʥʦ ʩʧʣʘʥʠʨʦʚʘʥʥʘʷ ʨʘʙʦʪʘ ʠ ʦʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʘ ʨʘʙʦʪʳ ʢʘʞʜʦʛʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʝʢʪʥʳʡ ʤʝʪʦʜ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʯʘʩʪʴʶ ʚ ʧʨʠʤʝʥʝʥʠʠ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʥʘ ʫʨʦʢʘʭ ʨʦʙʦʪʦʪʝʭʥʠʢʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʦʨʛʘʥʠʟʦʚʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ ʠ ʛʨʫʧʧʦʚʫʶ ʬʦʨʤʫ ʨʘ-

ʙʦʪʳ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ [6, ʩ. 58]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʙʳʣʦ ʩʢʘʟʘʥʦ, ʨʦʙʦʪʦʪʝʭʥʠʢʝ ʫʜʝʣʷʝʪʩʷ ʝʱʝ ʥʝ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʚʨʝʤʝʥʠ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʥʝ ʟʥʘʶʪ, ʢʘʢ ʦʨʛʘʥʠʟʦʚʘʪʴ ʠ ʟʘʠʥʪʝʨʝʩʦʚʘʪʴ ʦʙʫʯʘʶʱʠʭʩʷ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʢʘʢ ʦʜʥʘ ʠʟ ʬʦʨʤ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʙʫʯʘʶʱʠʭʩʷ 

ʠʤʝʝʪ ʙʦʣʴʰʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ. ɺ ʙʫʜʫʱʝʤ ʚʦʟʤʦʞʥʦ ʚʚʝʜʝʥʠʝ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʚ ʪʘʢʠʝ ʧʨʝʜ-

ʤʝʪʳ, ʢʘʢ ʬʠʟʠʢʘ, ʪʝʭʥʦʣʦʛʠʷ, ʦʢʨʫʞʘʶʱʠʡ ʤʠʨ ʚ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ, ʙʠʦʣʦʛʠʷ ʠ ʜʨ. ɼʣʷ ʚʥʝʜʨʝʥʠʷ 

ʵʪʦʛʦ ʨʦʜʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʫʱʝʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʰʢʦʣʳ, ʫʨʦʯʥʦʡ ʠ ʚʥʝʫʨʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʊʝʭʥʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʠ ʠʥʞʝʥʝʨʥʳʝ 

ʟʥʘʥʠʷ, ʨʘʟʚʠʪʠʝ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʠʜʝʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʩʦʟʜʘʚʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʫʣʫʯ-

ʰʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ, ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʥʦʚʳʭ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʧʦʜʭʦ-

ʜʦʚ ʠ ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ - ʚʩʸ ʵʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʚʦʚʣʝʯʝʥʠʶ ʰʢʦʣʴʥʠʢʦʚ ʢ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʚ ʦʙʣʘʩʪʠ ʨʦʙʦʪʦʪʝʭʥʠʢʠ [3, ʩ. 129].  

ɺʩʝ ʦʧʠʩʘʥʥʦʝ ʚʳʰʝ ʜʦʣʞʥʦ ʧʦʤʦʯʴ ʩʬʦʨʤʠʨʦʚʘʪʴ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʢʦʤʧʝ-

ʪʝʥʪʥʦʩʪʴ, ʧʨʠʤʝʥʷʪʴ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ ʧʨʠ ʠʟʫʯʝʥʠʠ ʜʨʫʛʠʭ ʧʨʝʜʤʝʪʦʚ, ʩʦʟʜʘʪʴ ʚ ʫʨʦʯʥʦʡ ʠ ʚʥʝ-

ʫʨʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʬʦʨʤʠʨʫʶʱʫʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʩʨʝʜʫ, ʢʦʪʦʨʘʷ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʫʚʝʣʠʯʝʥʠʝ 

ʢʘʯʝʩʪʚʘ ʟʥʘʥʠʡ ʦʙʫʯʘʶʱʠʭʩʷ. ʇʨʠʚʣʝʯʝʥʠʝ ʦʙʫʯʘʶʱʠʭʩʷ ʢ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʚ ʦʙʣʘʩʪʠ ʨʦʙʦʪʦʪʝʭʥʠ-

ʢʠ, ʦʙʤʝʥʫ ʪʝʭʥʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʧʝʨʚʦʥʘʯʘʣʴʥʳʤʠ ʠʥʞʝʥʝʨʥʳʤʠ ʟʥʘʥʠʷʤʠ, ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʥʦʚʳʭ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʠʜʝʡ ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʪʴ ʥʫʞʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘ-

ʥʠʷ, ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʥʦʚʝʡʰʠʭ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʠ ʧʨʠ-

ʤʝʥʝʥʠʝ ʥʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʇʦʥʠʤʘʥʠʝ ʬʝʥʦʤʝʥʘ ʪʝʭʥʦʣʦ-

ʛʠʠ, ʟʥʘʥʠʝ ʟʘʢʦʥʦʚ ʪʝʭʥʠʢʠ, ʧʦʟʚʦʣʠʪ ʚʳʧʫʩʢʥʠʢʫ ʰʢʦʣʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʟʘʧʨʦʩʘʤ ʚʨʝʤʝʥʠ ʠ ʥʘʡʪʠ 

ʩʚʦʸ ʤʝʩʪʦ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʞʠʟʥʠ. 
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ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʂ.ɺ. ʃʝʚʘʨʩʢʘʷ, ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ʛ. ʂʫʡʙʳʰʝʚ, ʂʫʡʙʳʰʝʚʩʢʠʡ ʬʠʣʠʘʣ ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ɺʀɿʋɸʃʔʅʓʍ ʄʆɼɽʃɽʁ  
ʇʈʀ ʆɹʋʏɽʅʀʀ ʀʅʌʆʈʄɸʊʀʂɽ 

ʊʘʢ ʩʣʦʞʠʣʦʩʴ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʠʟʫʘʣʠʟʘʮʠʠ ʙʳʣʘ ʧʦʩʪʫʣʠʨʦʚʘʥʘ, ʢʘʢ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ 

ʧʨʠʥʮʠʧ ʝʱʸ ʚ XVII  ʚʝʢʝ. ʈʘʟʚʠʪʠʝ ʘʙʩʪʨʘʢʪʥʦʛʦ ʤʳʰʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʩʣʦʞʥʳʤ ʧʨʦʮʝʩʩʦʤ. ɼʣʷ 

ʧʦʣʥʦʛʦ ʫʩʚʦʝʥʠʷ ʧʦʥʷʪʠʝ ʜʦʣʞʥʦ ʧʨʦʡʪʠ ʥʝʩʢʦʣʴʢʦ ʩʪʘʜʠʡ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ ʧʦʥʷʪʠʝ ʙʫʜʝʪ ʚʦʩʧʨʠʥʷ-

ʪʦ ʚ ʧʦʣʥʦʡ ʝʛʦ ʤʝʨʝ. ʇʝʨʚʦʡ ʩʪʘʜʠʝʡ ʫʩʚʦʝʥʠʷ ʷʚʣʷʝʪʩʷ ʩʪʘʜʠʷ ʚʦʩʧʨʠʷʪʠʷ (ʠʥʪʫʠʪʠʚʥʦʝ ʫʩʚʦʝʥʠʝ 

ʠʥʬʦʨʤʘʮʠʠ), ʧʨʝʜʩʪʘʚʣʝʥʠʷ (ʦʩʦʟʥʘʥʠʝ ʣʠʰʴ ʥʝʢʦʪʦʨʳʭ ʩʪʦʨʦʥ ʠʟʫʯʘʝʤʦʛʦ ʦʙʲʝʢʪʘ). ʀʟʚʝʩʪʥʳʡ 

ʧʩʠʭʦʣʦʛ ʛʦʚʦʨʠʪ ʉ.ʃ. ʈʫʙʠʥʰʪʝʡʥ: çʇʦʥʷʪʠʝ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʥʳ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. 

ʆʥʠ ʥʝ ʪʦʞʜʝʩʪʚʝʥʥʳ, ʥʦ ʤʝʞʜʫ ʥʠʤʠ ʩʫʱʝʩʪʚʫʝʪ ʝʜʠʥʩʪʚʦ. ʆʥʠ ʠʩʢʣʶʯʘʶʪ ʜʨʫʛ ʜʨʫʛʘ ʢʘʢ ʧʨʦʪʠʚʦ-

ʧʦʣʦʞʥʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙʨʘʟʥʦ-ʥʘʛʣʷʜʥʦʝ, ʘ ʧʦʥʷʪʠʝ ʥʝ ʥʘʛʣʷʜʥʦ, ʧʨʝʜʩʪʘʚʣʝʥʠʝ ï 

ʜʘʞʝ ʦʙʱʝʝ ï ʩʚʷʟʘʥʦ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʥʘʛʣʷʜʥʦʡ ʝʜʠʥʠʯʥʦʩʪʴʶ, ʦʪʨʘʞʘʝʪ ʷʚʣʝ-

ʥʠʝ ʚ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʜʘʥʥʦʩʪʠ, ʘ ʚ ʧʦʥʷʪʠʠ ʧʨʝʦʜʦʣʝʚʘʝʪʩʷ, ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʷʚ-

ʣʝʥʠʷ ʠ ʨʘʩʢʨʳʚʘʶʪʩʷ ʝʛʦ ʩʫʱʝʩʪʚʝʥʥʳʝ ʩʪʦʨʦʥʳ ʚ ʠʭ ʚʟʘʠʤʦʩʚʷʟʠè [1]. 

ʀʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʧʦʥʷʪʠʝ ʥʫʞʥʦ 

ʠʤʝʪʴ ʦ ʥʝʤ ʦʧʨʝʜʝʣʝʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʠʤʝʝʪ ʩʚʦʶ ʥʘʛʣʷʜʥʫʶ ʧʨʠʨʦʜʫ ʠ ʦʧʠʨʘʝʪʩʷ ʥʘ 

ʚʦʩʧʨʠʷʪʠʝ. ʂʘʢ ʧʨʠʥʮʠʧ ʚʠʟʫʘʣʴʥʳʝ ʤʦʜʝʣʠ ʚʧʝʨʚʳʝ ʚʚʝʣ ʚ ʪʝʦʨʠʶ ʠ ʧʨʘʢʪʠʢʫ ʦʙʫʯʝʥʠʷ ʗ.ɸ. ʂʦ-

ʤʝʥʩʢʠʡ. ʆʥ ʞʝ ʩʬʦʨʤʠʨʦʚʘʣ çʟʦʣʦʪʦʝ ʧʨʘʚʠʣʦè, ʢʦʪʦʨʦʝ ʛʦʚʦʨʠʪ, ʯʪʦ ʚʩʝ ʧʦʜʣʝʞʘʱʝʝ ʫʩʚʦʝʥʠʶ ʥʘ-

ʜʦ ʧʨʝʜʦʩʪʘʚʠʪʴ ʫʯʝʥʠʢʘʤ ʜʣʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ, ʢʦʪʦʨʦʤʫ ʧʦʜʣʝʞʠʪ ʚʩʝ ʪʦ, ʯʪʦ ʚʦʩʧʨʠ-

ʥʠʤʘʝʪʩʷ ʦʨʛʘʥʘʤʠ ʯʫʚʩʪʚ. 

ʇʦ ʤʥʝʥʠʶ ʂʦʤʝʥʩʢʦʛʦ, ʢʦʪʦʨʳʡ ʩʯʠʪʘʣ, ʯʪʦ ʠʩʪʦʯʥʠʢʦʤ ʥʘʢʦʧʣʝʥʠʷ ʷʚʣʷʶʪʩʷ ʚʠʟʫʘʣʴʥʳʝ 

ʤʦʜʝʣʠ. ʇʦʩʣʝʜʦʚʘʪʝʣʝʤ ʂʦʤʝʥʩʢʦʛʦ ʚ ʜʘʥʥʦʡ ʪʝʤʝ ʙʳʣ ʇʝʩʪʘʣʦʮʮʠ. ʆʥ ʩʯʠʪʘʣ, ʯʪʦ ʚʠʟʫʘʣʴʥʳ ʤʦ-

ʜʝʣʠ, ʷʚʣʷʶʪʩʷ ʝʱʝ ʠ ʩʨʝʜʩʪʚʦʤ ʨʘʟʚʠʪʠʷ ʩʧʦʩʦʙʥʦʩʪʝʡ ʠ ʜʫʭʦʚʥʳʭ ʩʠʣ ʫʯʘʱʝʛʦʩʷ. ɺʳʜʘʶʱʠʡʩʷ ʬʠ-

ʣʦʩʦʬ ʠ ʤʘʪʝʤʘʪʠʢ ɻ.ɺ. ʃʝʡʙʥʠʮ ʛʦʚʦʨʠʣ, ʯʪʦ çʚʠʟʫʘʣʴʥʳʝ ʤʦʜʝʣʠ ʭʦʨʦʰʝʝ ʩʨʝʜʩʪʚʦ ʧʨʦʪʠʚ ʥʝʦʧʨʝ-

ʜʝʣʝʥʥʦʩʪʠ ʩʣʦʚè [2]. 

ʆʧʠʨʘʷʩʴ ʥʘ ʚʳʰʝʩʢʘʟʘʥʥʦʝ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚʠʟʫʘʣʴʥʳʝ ʤʦʜʝʣʠ ʠʤʝʶʪ ʦʯʝʥʴ ʙʦʣʴ-

ʰʦʝ ʟʥʘʯʝʥʠʝ. ɺ ʦʩʦʙʝʥʥʦʩʪʠ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʚʠʟʫʘʣʴʥʳʝ ʤʦʜʝʣʠ ʚ ʠʥʬʦʨʤʘʪʠʢʝ. ʉʘʤʳʤ 

ʰʠʨʦʢʠʤ ʦʙʨʘʟʦʤ ʥʘʛʣʷʜʥʦʩʪʴ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʪʘʢʠʭ ʪʝʤʘʭ, ʢʘʢ ʘʣʛʦʨʠʪʤʠʟʘʮʠʷ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, 

ʠʟʫʯʝʥʠʝ ʫʩʪʨʦʡʩʪʚʘ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʠ ʪ.ʜ.  

çʀʪʘʢ, ʚʠʟʫʘʣʴʥʳʝ ʤʦʜʝʣʠ ï ʩʚʦʡʩʪʚʦ, ʚʳʨʘʞʘʶʱʝʝ ʩʪʝʧʝʥʴ ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʧʦʥʷʪʥʦʩʪʠ ʧʩʠʭʠ-

ʯʝʩʢʠʭ ʦʙʨʘʟʦʚ ʦʙʲʝʢʪʦʚ ʧʦʟʥʘʥʠʷ ʜʣʷ ʧʦʟʥʘʶʱʝʛʦ ʩʫʙʲʝʢʪʘ; ʦʜʠʥ ʠʟ ʧʨʠʥʮʠʧʦʚ ʦʙʫʯʝʥʠʷ. ɺ ʧʨʦ-

ʮʝʩʩʝ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʠ ʦʙʲʝʢʪʘ ʚʤʝʩʪʝ ʩ ʦʱʫʱʝʥʠʝʤ ʫʯʘʩʪʚʫʶʪ ʧʘʤʷʪʴ ʠ ʤʳʰʣʝʥʠʝ. 

ʆʙʨʘʟ ʚʦʩʧʨʠʥʠʤʘʝʤʦʛʦ ʦʙʲʝʢʪʘ ʷʚʣʷʝʪʩʷ ʚʠʟʫʘʣʴʥʳʤ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʯʝʣʦʚʝʢ ʘʥʘʣʠʟʠʨʫʝʪ 

ʠ ʦʩʤʳʩʣʠʚʘʝʪ ʦʙʲʝʢʪ, ʩʦʦʪʥʦʩʠʪ ʝʛʦ ʩ ʫʞʝ ʠʤʝʶʱʠʤʠʩʷ ʫ ʥʝʛʦ ʟʥʘʥʠʷʤʠ. 

ɺʠʟʫʘʣʴʥʳʡ ʦʙʨʘʟ ʚʦʟʥʠʢʘʝʪ ʥʝ ʩʘʤ ʧʦ ʩʝʙʝ, ʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʢʪʠʚʥʦʡ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʦʙʫʯʘʶʱʠʤʩʷ. ʆʙʨʘʟʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʦʙʨʘʟʦʚ ʚʦʩʧʨʠʷʪʠʷ. ʇʦ ʩʦ-

ʜʝʨʞʘʥʠʶ ʦʥʠ ʙʦʛʘʯʝ ʦʙʨʘʟʦʚ ʚʦʩʧʨʠʷʪʠʷ, ʥʦ ʫ ʨʘʟʥʳʭ ʜʝʪʝʡ ʦʥʠ ʨʘʟʣʠʯʥʳ ʧʦ ʦʪʯʸʪʣʠʚʦʩʪʠ, ʷʨʢʦʩʪʠ, 

ʫʩʪʦʡʯʠʚʦʩʪʠ, ʧʦʣʥʦʪʝ.è [4] 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʚʠʟʫʘʣʴʥʳʝ ʤʦʜʝʣʠ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʚʠʟʫʘʣʴʥʳʭ ʤʦʜʝʣʝʡ: ʦʧʝ-

ʨʘʮʠʦʥʥʳʝ ʚʠʟʫʘʣʴʥʳʝ ʤʦʜʝʣʠ, ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʝ ʚʠʟʫʘʣʴʥʳʝ ʤʦʜʝʣʠ, ʩʪʨʫʢʪʫʨʥʳʝ ʚʠʟʫʘʣʴʥʳʝ ʤʦ-
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ʜʝʣʠ, ʬʦʥʦʚʳʝ ʚʠʟʫʘʣʴʥʳʝ ʤʦʜʝʣʠ, ʜʠʩʪʨʠʙʫʪʠʚʥʳʝ ʚʠʟʫʘʣʴʥʳʝ ʤʦʜʝʣʠ. ʂʘʞʜʳʡ ʠʟ ʚʠʜʦʚ ʤʦʜʝʣʝʡ 

ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ.  

ʆʧʝʨʘʮʠʦʥʥʳʝ ʚʠʟʫʘʣʴʥʳʝ ʤʦʜʝʣʠ ï ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʦʧʦʨʥʳʭ ʚʥʝʰʥʠʭ ʜʝʡʩʪʚʠʷʭ. ʂ ʜʘʥʥʦʤʫ 

ʚʠʜʫ ʦʪʥʦʩʷʪʩʷ ʤʦʜʝʣʠ ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʝ ʫʯʝʙʥʳʝ ʤʦʜʝʣʠ (ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʯʝʨʪʝʞʝʡ, ʩʭʝʤ, ʪʘʙʣʠʮ ʠ 

ʪ.ʜ.), ʧʨʠʤʝʥʝʥʠʝ ʪʘʢʠʭ ʤʦʜʝʣʝʡ ʨʘʩʰʠʨʷʝʪ ʯʠʩʣʦ ʧʝʨʝʜʘʯʠ ʠ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʫʩʢʦʨʷʷ ʠ ʫʛ-

ʣʫʙʣʷʷ ʚʦʩʧʨʠʷʪʠʝ ʠʟʫʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʌʦʨʤʘʣʠʟʦʚʘʥʥʳʝ ʚʠʟʫʘʣʴʥʳʝ ʤʦʜʝʣʠ - ʢ ʵʪʦʤʫ ʚʠʜʫ ʚʠʟʫʘʣʴʥʳʭ ʤʦʜʝʣʝʡ ʦʪʥʦʩʠʪʩʷ: ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʠ ʧʨʠ ʟʘʧʠʩʠ ʢʫʨʩʠʚʘ, ʨʘʤʦʢ, ʘʙʟʘʮʝʚ, ʚʳʜʝʣʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʬʦʨʤʫʣ ʚ ʩʪʨʦʯʢʫ, ʧʦʜʯʝʨʢʠ-

ʚʘʥʠʝ ʚʘʞʥʳʭ ʩʣʦʚ ʠ ʧʨʝʜʣʦʞʝʥʠʡ, ʦʙʦʟʥʘʯʝʥʠʝ ʟʥʘʯʠʤʦʩʪʠ ʪʝʢʩʪʘ ʥʘ ʧʦʣʷʭ ʨʘʟʣʠʯʥʳʤʠ ʟʥʘʢʘʤʠ, 

ʦʙʦʟʥʘʯʝʥʠʝ ʥʘʯʘʣʘ ʠ ʢʦʥʮʘ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʚʝʪʘ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʚʘʞ-

ʥʳʭ ʬʦʨʤʫʣ, ʵʣʝʤʝʥʪʦʚ. ʕʪʦʪ ʚʠʜ ʚʠʟʫʘʣʴʥʳʭ ʤʦʜʝʣʝʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʣʫʯʰʝʤʫ ʚʦʩʧʨʠʷʪʠʶ, ʦʩʤʳʩʣʝ-

ʥʠʶ ʠ ʟʘʧʦʤʠʥʘʥʠʶ ʤʘʪʝʨʠʘʣʘ 

ʉʪʨʫʢʪʫʨʥʳʝ ʚʠʟʫʘʣʴʥʳʝ ʤʦʜʝʣʠ ï ʢ ʵʪʦʤʫ ʚʠʜʫ ʚʠʟʫʘʣʴʥʳʭ ʤʦʜʝʣʝʡ ʦʪʥʦʩʠʪʩʷ ʚʳʜʝʣʝʥʠʝ 

ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʦʩʪʨʦʝʥʠʝ ʫʯʝʙʥʦʡ ʤʦʜʝʣʠ ʩ ʦʧʦʨʦʡ ʥʘ ʫʩʪʦʡʯʠʚʳʝ ʘʩʩʦʮʠʘʮʠʠ, ʭʘʨʘʢʪʝʨʠ-

ʟʫʶʱʠʝʩʷ ʧʦʣʥʦʪʦʡ ʠʟʣʦʞʝʥʠʷ ʦʩʥʦʚʥʳʭ ʧʦʥʷʪʠʡ, ʜʦʚʝʜʝʥʠʝ ʠʟʫʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʦ ʫʟʥʘʚʘʝʤʦʩʪʠ 

ʦʙʲʝʢʪʘ ʚʦʩʧʨʠʷʪʠʷ. 

ʌʦʥʦʚʳʝ ʚʠʟʫʘʣʴʥʳʝ ʤʦʜʝʣʠ ï ʧʨʦʮʝʩʩ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʜʘʥʥʦʛʦ 

ʦʨʛʘʥʠʟʦʚʘʥʥʦʛʦ ʥʘʙʦʨʘ ʟʥʘʥʠʡ, ʥʦʩʷʱʠʡ ʤʦʪʠʚʘʮʠʦʥʥʳʡ ʩʢʚʦʟʥʦʡ ʭʘʨʘʢʪʝʨ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʣʫʯ-

ʰʝʝ ʚʦʩʧʨʠʷʪʠʝ ʠ ʫʩʚʦʝʥʠʝ. ʎʝʣʝʚʘʷ ʫʩʪʘʥʦʚʢʘ, ʤʦʪʠʚʘʮʠʷ, ʚʥʝʰʥʝʝ ʥʝʥʘʚʷʟʯʠʚʦʝ ʧʦʙʫʞʜʝʥʠʝ ʫʯʠ-

ʪʝʣʷ ʢʚʥʫʪʨʝʥʥʠʤ ʜʝʡʩʪʚʠʷʤ ʫʯʝʥʠʢʘ, ʘʜʝʢʚʘʪʥʳʤ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ï ʩʦʩʪʘʚʣʷʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ 

ʬʦʥʦʚʳʭ ʚʠʟʫʘʣʴʥʳʭ ʤʦʜʝʣʝʡ. ʌʦʥʦʚʳʝ ʚʠʟʫʘʣʴʥʳʝ ʤʦʜʝʣʠ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫ-

ʯʝʥʠʷ ʠ ʚʦʩʧʠʪʘʥʠʷ. ʆʪ ʫʤʝʣʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʝ ʟʘʚʠʩʠʪ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʫ ʫʯʘʱʠʭʩʷ ʧʦʪʨʝʙʥʦʩʪʠ 

ʫʯʠʪʴʩʷ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʜʦʙʳʚʘʪʴ ʟʥʘʥʠʷ, ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʦʪ ʫʯʝʙʳ, ʚʦʩʧʠʪʘʥʠʝ ʚʦʣʠ 

ʢʫʣʴʪʫʨʳ ʧʦʚʝʜʝʥʠʷ [10]. 

ɼʠʩʪʨʠʙʫʪʠʚʥʳʝ ʚʠʟʫʘʣʴʥʳʝ ʤʦʜʝʣʠ- ʢ ʵʪʦʤʫ ʚʠʜʫ ʦʪʥʦʩʠʪʩʷ ʩʪʨʫʢʪʫʨʘ ʨʘʟʤʝʱʝʥʠʷ ʤʘʪʝ-

ʨʠʘʣʘ, ʚʳʜʝʣʝʥʠʝ ʙʘʟʦʚʳʭ ʦʧʨʝʜʝʣʝʥʠʡ, ʧʦʨʮʠʡ ʤʘʪʝʨʠʘʣʘ, ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʤʝʪʦʜʦʚ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʛʦ ʚʠʜʘ ʚʠʟʫʘʣʴʥʳʭ ʤʦʜʝʣʝʡ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʪʘʚʣʷʪʴ ʘʢʮʝʥʪʳ ʥʘ ʠʟʫʯʘʝʤʦʤ ʤʘʪʝ-

ʨʠʘʣʝ, ʜʝʣʘʝʪ ʝʛʦ ʜʦʩʪʫʧʥʳʤ ʜʣʷ ʚʦʩʧʨʠʷʪʠʷ ʠ ʫʩʚʦʝʥʠʷ, ʫʯʠʪ ʣʦʛʠʯʝʩʢʠ ʤʳʩʣʠʪʴ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ, 

ʚʳʜʝʣʷʪʴ ʛʣʘʚʥʦʝ ʠ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʩʚʷʟʠ ʤʝʞʜʫ ʠʟʫʯʘʝʤʳʤʠ ʧʦʥʷʪʠʷʤʠ, ʫʤʝʪʴ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ 

ʙʦʣʴʰʦʤ ʦʙʲʝʤʝ ʠʥʬʦʨʤʘʮʠʠ, ʚʦʩʧʠʪʳʚʘʝʪ ʢʨʠʪʠʯʝʩʢʦʝ ʦʪʥʦʰʝʥʠʝ, ʫʯʠʪ ʙʳʪʴ ʩʦʙʨʘʥʥʳʤ. 

ʉʪʝʧʝʥʴ ʚʠʟʫʘʣʴʥʳʭ ʦʙʨʘʟʦʚ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʣʠʯʥʦʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʥʜʠʚʠʜʫ-

ʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʦʙʫʯʘʶʱʠʭʩʷ ʦʪ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʝʛʦ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ, ʦʪ ʝʛʦ 

ʟʥʘʥʠʡ, ʘ ʪʘʢʞʝ ʦʪ ʩʪʝʧʝʥʠ ʚʠʟʫʘʣʴʥʳʭ ʥʘʯʘʣʴʥʳʭ ʦʙʨʘʟʦʚ ʚʦʩʧʨʠʷʪʠʷ. 

ʉʫʱʝʩʪʚʫʶʪ ʪʘʢʞʝ ʦʙʨʘʟʳ ʚʦʦʙʨʘʞʝʥʠʷ ï ʦʙʨʘʟʳ ʵʪʠʭ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʦʙʫʯʘʶʱʠʝʩʷ ʥʠʢʦ-

ʛʜʘ ʥʘʧʨʷʤʫʶ ʥʝ ʚʦʩʧʨʠʥʠʤʘʶʪ. ʆʜʥʘʢʦ ʦʥʠ ʩʦʩʪʘʚʣʝʥʳ, ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʳ ʠʟ ʟʥʘʢʦʤʳʭ ʠ ʧʦʥʷʪʥʳʭ 

ʝʤʫ ʵʣʝʤʝʥʪʦʚ ʦʙʨʘʟʦʚ ʚʦʩʧʨʠʷʪʠʷ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ.  

ɹʣʘʛʦʜʘʨʷ ʚʦʦʙʨʘʞʝʥʠʶ ʦʙʫʯʘʶʱʠʡʩʷ ʩʧʦʩʦʙʝʥ ʚʥʘʯʘʣʝ ʧʨʝʜʩʪʘʚʠʪʴ ʩʝʙʝ ʧʨʦʜʫʢʪ ʩʚʦʝʛʦ ʪʨʫ-

ʜʘ, ʠ ʣʠʰʴ ʟʘʪʝʤ ʧʨʠʩʪʫʧʠʪʴ ʢ ʝʛʦ ʩʦʟʜʘʥʠʶ, ʧʨʝʜʩʪʘʚʠʪʴ ʨʘʟʥʳʝ ʚʘʨʠʘʥʪʳ ʩʚʦʠʭ ʜʝʡʩʪʚʠʡ. ʏʫʚʩʪ-

ʚʝʥʥʦʝ ʧʦʟʥʘʥʠʝ ʜʘʸʪ ʦʙʫʯʘʶʱʠʤʩʷ ʧʝʨʚʠʯʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʙʲʝʢʪʘʭ ʚ ʚʠʜʝ ʠʭ ʥʘʛʣʷʜʥʳʭ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʡ. 

ʄʳʰʣʝʥʠʝ ʧʝʨʝʨʘʙʘʪʳʚʘʝʪ ʵʪʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʚʳʜʝʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʦʪʥʦʰʝ-

ʥʠʷ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʠ ʵʪʠʤ ʧʦʤʦʛʘʝʪ ʩʦʟʜʘʚʘʪʴ ʙʦʣʝʝ ʦʙʱʠʝ, ʙʦʣʝʝ ʛʣʫʙʦʢʠʝ ʧʦ ʩʦʜʝʨ-

ʞʘʥʠʶ ʧʩʠʭʠʯʝʩʢʠʝ ʦʙʨʘʟʳ ʧʦʟʥʘʚʘʝʤʳʭ ʦʙʲʝʢʪʦʚ. 

ɺ ʧʨʦʮʝʩʩʝ ʧʦʤʦʱʠ ʦʙʫʯʘʶʱʠʤʩʷ ʚ ʧʦʠʩʢʝ ʦʪʚʝʪʘ ʥʘ ʧʦʩʪʘʚʣʝʥʥʫʶ ʟʘʜʘʯʫ, ʥʝʦʙʭʦʜʠʤʦ ʩʜʝ-

ʣʘʪʴ ʥʘʛʣʷʜʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʝʛʦ ʚ ʚʠʜʝ ʨʠʩʫʥʢʘ ʠʣʠ ʯʝʨʪʝʞ; ʧʨʠ ʵʪʦʤ ʦʙʲʷʩʥʷʷ ʧʨʠʝʤʳ ʚʳʯʠʩʣʝʥʠʷ 

ʠ ʩʦʧʨʦʚʦʞʜʘʷ ʥʝʦʙʭʦʜʠʤʳʤʠ ʟʘʧʠʩʷʤʠ. ʊʘʢ ʞʝ ʩʣʝʜʫʝʪ ʥʝ ʜʘʚʘʪʴ ʛʦʪʦʚʳʝ ʩʦʚʝʪʳ, ʘ ʧʦʜʚʦʜʠʪʴ ʥʘʚʦ-

ʜʷʱʠʤʠ ʚʦʧʨʦʩʘʤʠ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯ. ʕʪʦ ʧʦʤʦʛʘʝʪ ʥʘʠʙʦʣʴʰʝʤʫ ʫʩʚʦʝʥʠʶ ʤʘʪʝʨʠʘʣʘ ʠ ʝʛʦ ʧʦʥʠʤʘ-

ʥʠʷ.  

ʊʘʢ ʞʝ ʩʪʦʠʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘʛʣʷʜʥʦʝ ʧʦʩʦʙʠʝ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦ ʠ ʥʝ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʝʛʦ, ʝʩʣʠ ʦʥ ʤʦʞʝʪ ʟʘʧʫʪʘʪʴ ʠ ʫʚʝʩʪʠ ʚ ʩʪʦʨʦʥʫ ʦʪ ʠʟʫʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʊʘʢ ʞʝ ʥʘʛʣʷʜʥʦʝ ʧʦ-

ʩʦʙʠʝ ʜʦʣʞʥʦ ʠʣʣʶʩʪʨʠʨʦʚʘʪʴ ʩʘʤʫ ʩʫʪʴ ʧʦʥʷʪʠʷ ʠ ʧʨʠʚʣʝʢʘʪʴ ʢ ʨʘʙʦʪʝ ʩ ʧʦʩʦʙʠʝʤ ʠ ʧʦʷʩʥʝʥʠʝʤ 

ʩʘʤʠʭ ʫʯʘʱʠʭʩʷ. ʇʨʠ ʨʘʩʢʨʳʪʠʠ ʧʨʠʝʤʘ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ, ʥʘʧʠʩʘʥʠʷ ʧʨʦʛʨʘʤʤʳ ʠ ʪ. ʜ. ʥʘʜʦ ʦʩʦʙʝʥʥʦ 

ʯʝʪʢʦ ʧʦʢʘʟʳʚʘʪʴ ʜʚʠʞʝʥʠʝ (ʧʨʠʙʘʚʠʪʴ-ʧʨʠʜʚʠʥʫʪʴ, ʚʳʯʝʩʪʴ-ʫʙʨʘʪʴ, ʦʪʦʜʚʠʥʫʪʴ). 

çʈʦʣʴ ʠ ʤʝʩʪʦ ʧʨʠʤʝʥʝʥʠʷ ʚʠʟʫʘʣʴʥʳʭ ʤʦʜʝʣʝʡ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʠʥʬʦʨʤʘʪʠʢʝ, ʘ ʪʘʢʞʝ 

ʮʝʣʴ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʫʨʦʢʝ ʟʘʚʠʩʠʪ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʧʨʝʜʤʝʪʘ ʠ ʠʤʝʶʱʠʭʩʷ ʫ 

ʦʙʫʯʘʶʱʠʭʩʷ ʟʥʘʥʠʡ. ʐʢʦʣʘ ʜʦʣʞʥʘ ʨʘʟʚʠʚʘʪʴ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʦʧʨʝʜʝʣʝʥʥʳʡ ʢʨʫʛ ʧʨʝʜʩʪʘʚʣʝʥʠʡ, 

ʩʦʦʙʱʠʪʴ ʠʤ ʥʝʦʙʭʦʜʠʤʳʡ ʟʘʧʘʩ ʟʥʘʥʠʡ ʠ ʥʘʚʳʢʦʚ, ʘ ʪʘʢʞʝ ʥʘʫʯʠʪʴ ʧʨʠʤʝʥʷʪʴ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ 
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ʥʘ ʧʨʘʢʪʠʢʝ. ʅʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʚʘʪʴ ʦʙʩʪʘʥʦʚʢʫ, ʚ ʢʦʪʦʨʦʡ ʦʙʫʯʘʶʱʠʝʩʷ ʟʘʠʥʪʝʨʝʩʦʚʘʣʠʩʴ ʙʳ ʠʥ-

ʬʦʨʤʘʪʠʢʦʡ, ʚʳʟʳʚʘʪʴ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʩʪʨʝʤʣʝʥʠʝ ʢ ʠʟʫʯʝʥʠʶ ʠʥʬʦʨʤʘʪʠʢʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʠʟʫ-

ʘʣʴʥʳʭ ʤʦʜʝʣʝʡ ʥʘ ʫʨʦʢʘʭ ʦʙʣʝʛʯʘʝʪ ʚʦʩʧʨʠʷʪʠʝ ʠ ʦʩʦʟʥʘʥʠʝ ʦʙʫʯʘʶʱʠʤʠʩʷ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, 

ʧʦʤʦʛʘʝʪ ʨʘʟʚʠʪʴ ʠʥʪʝʨʝʩ ʢ ʠʥʬʦʨʤʘʪʠʢʝ, ʘ ʪʘʢʞʝ ʪʝʩʥʝʝ ʩʚʷʟʘʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʩʚʝʜʝʥʠʷ ʩ ʧʨʘʢʪʠ-

ʢʦʡ. ʇʨʠʥʮʠʧ ʦʙʫʯʝʥʠʷ ʠʥʬʦʨʤʘʪʠʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʠʟʫʘʣʴʥʳʭ ʤʦʜʝʣʝʡ ʠʛʨʘʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ 

ʨʦʣʴ ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ ʟʥʘʥʠʡ ʥʘ ʧʨʘʢʪʠʢʝ, ʪʘʢ ʢʘʢ ʢʨʦʤʝ ʫʯʝʙʥʳʭ ʟʘʥʷʪʠʡ ʦʙʫʯʘʶʱʠʝʩʷ ʧʦʩʪʦʷʥʥʦ 

ʠʩʧʦʣʴʟʫʶʪ ʟʥʘʥʠʷ ʚ ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ.è [3]. 

ʈʝʘʣʠʟʘʮʠʷ ʜʘʥʥʦʛʦ ʧʨʠʥʮʠʧʘ ʦʙʫʯʝʥʠʷ ï ʦʩʥʦʚʥʘʷ ʮʝʣʴ ʠ ʟʘʜʘʯʘ ʩʦʚʨʝʤʝʥʥʦʡ ʠʥʬʦʨʤʘʪʠʢʠ. 

ʆʥʘ ʚʢʣʶʯʘʝʪ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʧʦʩʪʨʦʝʥʠʝ ʥʦʚʳʭ, ʥʝʚʝʜʦʤʳʭ ʨʘʥʝʝ ʤʦʜʝʣʝʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʧʦ-

ʟʥʘʥʠʷ ʞʠʟʥʠ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʦʟʛʘ, ʤʠʨʘ, ʥʦʚʳʭ, ʥʝʩʫʱʝʩʪʚʫʶʱʠʭ ʝʱʝ ʠʣʠ ʫʞʝ ʪʝʭʥʦʣʦʛʠʡ ʠ ʪʝʭʥʠ-

ʢʠ, ʘ ʪʘʢʞʝ ʧʦʟʥʘʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʷʚʣʝʥʠʡ ʪʘʢʞʝ ʩ ʧʦʤʦʱʴʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʦ-

ʜʝʣʝʡ ʨʘʟʣʠʯʥʳʤʠ ʧʨʠʝʤʘʤʠ. ʀʟ ʚʩʝʛʦ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʚʠʟʫʘʣʴʥʳʭ ʤʦʜʝʣʝʡ ʥʘ ʫʨʦʢʘʭ ʠ ʥʘ ʚʥʝʫʨʦʯʥʳʭ ʟʘʥʷʪʠʷʭ ʧʦʟʚʦʣʠʪ ʫʯʘʱʠʤʩʷ ʙʦʣʝʝ ʛʣʫʙʦʢʦ ʧʦʥʷʪʴ 

ʟʥʘʯʠʤʦʩʪʴ ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʨʘʟʚʠʚʘʪʴ ʠʥʪʝʨʝʩ ʢ ʝʸ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤʫ ʠʟʫʯʝʥʠʶ. 
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ʉ.ʕ. ɸʣʠʝʚʘ, ɺ.ʉ. ʌʣʦʨʷ, ʩʪʫʜʝʥʪʢʠ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʊ.ɸ. ʌʠʣʷʶʰʢʠʥʘ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʀʂʊ 

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʤʝʜʠʮʠʥʩʢʠʡ ʢʦʣʣʝʜʞ 

ɺʅɽɼʈɽʅʀɽ ʊɽʍʅʆʃʆɻʀʀ ɺʀɼɽʆʂʆʅʌɽʈɽʅʎʀʀ  
ɺ ʇʈʆʎɽʉʉ ʆɹʋʏɽʅʀʗ ʉʊʋɼɽʅʊʆɺ 

ɺ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʠʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʤʥʦʛʦʦʙʨʘʟʥʳ ʠ ʰʠʨʦʢʠ. ʈʘʙʦʪʘ ʚ ʚʠʨʪʫʘʣʴ-

ʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʚʩʝʛʜʘ ʷʚʣʷʝʪʩʷ ʙʦʣʴʰʠʤ ʤʦʪʠʚʠʨʫʶʱʠʤ ʩʪʠʤʫʣʦʤ ʠ ʚʳʟʳʚʘʝʪ ʠʥʪʝʨʝʩ ʚ 

ʩʠʣʫ ʩʚʦʝʡ ʠʥʥʦʚʘʮʠʦʥʥʦʩʪʠ ʜʣʷ ʨʦʩʩʠʡʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ.  

ʀʟ ʚʩʝʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʙʫʯʝʥʠʷ ʨʘʙʦʪʘ, ʦʨʛʘʥʠʟʦʚʘʥʥʘʷ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʀʥʪʝʨʥʝʪ ʨʝʩʫʨʩʦʚ, ʚʝʙ-ʩʝʪʝʡ, ʧʦʨʪʘʣʦʚ ʠ ʵʣʝʢʪʨʦʥʥʳʭ ʩʨʝʜʩʪʚ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʡ ʠ 

ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʨʳʥʢʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʩʣʫʛ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʩʝ ʙʦʣʴʰʝʝ ʟʥʘ-

ʯʝʥʠʝ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʫʜʝʣʷʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷʤ ʦʙʫʯʝʥʠʷ ʥʘ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʦʩʥʦʚʝ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʪʝʤʳ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʩʨʝʜʩʪʚ ʜʠʩʪʘʥʮʠ-

ʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʦʙʱʝʥʠʷ, ʢʦʪʦʨʘʷ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʞʝʥʘ ʧʦ ʩʚʦʠʤ ʧʘʨʘʤʝʪʨʘʤ ʢ ʨʝʘʣʴʥʦʤʫ 

ʦʙʫʯʝʥʠʶ ʚ ʨʝʞʠʤʝ ʚʠʨʪʫʘʣʴʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ɺʠʜʝʦʢʦʥʬʝʨʝʥʮʠʷ ï ʵʪʦ ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʪʝʭʥʦ-

ʣʦʛʠʷ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʚʠʨʪʫʘʣʴʥʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʘʫ-

ʜʠʪʦʨʠʷʤʠ ʩʣʫʰʘʪʝʣʝʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʨʘʟʣʠʯʥʳʭ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-

ʚʨʝʤʝʥʥʳʭ ʛʨʘʥʠʮʘʭ. ʆʥʘ ʨʘʟʨʘʙʦʪʘʥʘ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʜʚʫʭʩʪʦʨʦʥʥʝʡ ʚʠʜʝʦ ʠ ʘʫʜʠʦʩʚʷʟʠ ʤʝʞʜʫ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʘʜʨʝʩʘʤʠ. 

ɼʘʥʥʫʶ ʪʝʭʥʦʣʦʛʠʶ ʤ  rʚʥʝʜʨʷʣʠ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʤʝʜʢʦʣʣʝʜʞʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ-ʖʛʨʳ. ʇʝʨʚʘʷ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʷ ʧʨʦʰʣʘ ʫʜʘʯʥʦ. 

ɺʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʵʬʬʝʢʪʠʚʥʦʝ ʩʨʝʜʩʪʚʦ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʠ ʧʦʜʜʝʨʞʘ-

ʥʠʷ ʢʦʥʪʘʢʪʦʚ. ʉʦʚʨʝʤʝʥʥʳʝ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʶʪ ʫʯʘʩʪʥʠʢʘʤ ʥʝ ʪʦʣʴʢʦ ʚʠʜʝʪʴ ʠ ʩʣʳʰʘʪʴ ʜʨʫʛ ʜʨʫʛʘ, 

ʥʦ ʠ ʦʙʤʝʥʠʚʘʪʴʩʷ ʜʘʥʥʳʤʠ ʠ ʚʤʝʩʪʝ ʠʭ ʦʙʨʘʙʘʪʳʚʘʪʴ ï ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʛʜʝ ʥʘʭʦʜʷʪʩʷ ʫʯʘ-

ʩʪʥʠʢʠ ʢʦʥʬʝʨʝʥʮʠʠ. ʆʙʩʪʘʥʦʚʢʘ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʡ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʞʝʥʘ ʢ ʣʠʯʥʦʤʫ ʦʙʱʝʥʠʶ, 

ʧʨʠ ʵʪʦʤ ʪʝʭʥʦʣʦʛʠʷ ʧʦʟʚʦʣʷʝʪ ʧʨʠʤʝʥʷʪʴ ʚʠʜʝʦʩʚʷʟʴ ʪʦʛʜʘ, ʢʦʛʜʘ ʚʩʪʨʝʯʘ ʧʦ ʪʦʡ ʠʣʠ ʠʥʦʡ ʧʨʠʯʠʥʝ 

ʥʝʚʦʟʤʦʞʥʘ ʣʠʙʦ ʪʨʝʙʫʝʪ ʙʦʣʴʰʠʭ ʬʠʥʘʥʩʦʚʳʭ ʠ ʚʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ. 
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ɺʠʜʝʦʢʦʥʬʝʨʝʥʮʠʷ ï ʜʚʫʭʩʪʦʨʦʥʥʷʷ ʠʣʠ ʤʥʦʛʦʩʪʦʨʦʥʥʷʷ ʩʚʷʟʴ ʜʣʷ ʧʝʨʝʜʘʯʠ ʟʚʫʢʘ ʠ ʠʟʦʙʨʘ-

ʞʝʥʠʷ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʚʩʝʭ ʪʠʧʦʚ ʩʚʷʟʠ, ʢʦʛʜʘ ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ ʧʝʨʝʜʘʯʝ ʟʚʫʢʘ ʥʝ-

ʦʙʭʦʜʠʤʘ ʚʠʟʫʘʣʠʟʘʮʠʷ. 

ʉʝʛʦʜʥʷ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʦʙʫʯʝʥʠʠ, ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʚʩʪʨʝʯ ʠ 

ʩʦʚʝʱʘʥʠʡ. 

ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ï ʦʙʫʯʝʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʩʪʫʜʝʥʪ ʥʘʭʦʜʠʪʩʷ ʚʜʘʣʠ ʦʪ ʫʯʝʙʥʦʛʦ ʟʘʚʝ-

ʜʝʥʠʷ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʠ, ʠ ʩʪʫʜʝʥʪʳ ʨʘʟʜʝʣʝʥʳ ʚʦ ʚʨʝʤʝʥʠ ʠʣʠ ʧʨʦʩʪʨʘʥʩʪʚʝ. ɼʣʷ ʧʦʜʜʝʨʞʢʠ ʦʙʨʘʟʦ-

ʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʧʝʨʝʜʘʯʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ 

ʜʚʫʩʪʦʨʦʥʥʝʛʦ ʦʙʱʝʥʠʷ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦ-

ʣʦʛʠʡ ʚ ʦʙʫʯʝʥʠʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʪʘʥʦʚʣʝʥʠʶ ʙʦʣʝʝ ʜʦʚʝʨʠʪʝʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʧʨʝʧʦʜʘʚʘʪʝ-

ʣʝʤ ʠ ʩʪʫʜʝʥʪʘʤʠ, ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʠ ʦʙʫʯʝʥʠʷ [1, ʩ. 64]. 

ʆʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʡ: 

¶ ɺʝʨʥʘʷ ʦʮʝʥʢʘ ʨʝʘʢʮʠʡ ʩʦʙʝʩʝʜʥʠʢʘ. 

¶ ɺʠʜʝʦʩʚʷʟʴ ʧʦʟʚʦʣʷʝʪ ʥʘʙʣʶʜʘʪʴ ʟʘ ʞʝʩʪʘʤʠ ʠ ʤʠʤʠʢʦʡ ʚʘʰʠʭ ʩʦʙʝʩʝʜʥʠʢʦʚ ʠ ʧʨʘʚʠʣʴʥʦ 

ʪʨʘʢʪʦʚʘʪʴ ʠʭ ʨʝʘʢʮʠʶ ʚ ʭʦʜʝ ʙʝʩʝʜʳ. 

¶ ʊʦʯʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ʠʥʬʦʨʤʘʮʠʠ. 

¶ ʕʢʦʥʦʤʠʷ ʚʨʝʤʝʥʠ ʠ ʩʨʝʜʩʪʚ 

ʉʦʪʨʫʜʥʠʢʠ ʢʨʫʧʥʳʭ ʢʦʤʧʘʥʠʡ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʩʚʦʝʛʦ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʧʨʦʚʦʜʷʪ ʚ ʢʦ-

ʤʘʥʜʠʨʦʚʢʘʭ ʠ ʥʘ ʧʝʨʝʛʦʚʦʨʘʭ. ɺʠʜʝʦʢʦʥʬʝʨʝʥʮʠʠ ʩʧʦʩʦʙʥʳ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʨʘʩʭʦʜʳ, ʩʚʷʟʘʥ-

ʥʳʝ ʩ ʦʧʣʘʪʦʡ ʢʦʤʘʥʜʠʨʦʚʦʯʥʳʭ ʠ ʩ ʚʳʥʫʞʜʝʥʥʳʤ ʦʪʨʳʚʦʤ ʩʦʪʨʫʜʥʠʢʦʚ ʦʪ ʨʘʙʦʪʳ ʥʘ ʚʨʝʤʷ ʧʝʨʝʣʝ-

ʪʘ ʠʣʠ ʧʝʨʝʝʟʜʘ ʢ ʤʝʩʪʫ ʜʝʣʦʚʦʡ ʚʩʪʨʝʯʠ. ʇʨʠʤʝʥʷʷ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ ʚʠʜʝʦʩʚʷʟʴ, ʩʦʢʨʘʱʘʝʪʩʷ ʢʘʢ ʵʢʦ-

ʥʦʤʠʯʝʩʢʠʝ, ʪʘʢ ʠ ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʚʝʜʝʥʠʷ ʩʝʤʠʥʘʨʦʚ, ʦʙʫʯʘʶʱʠʭ ʢʫʨʩʦʚ, ʢʦʥʬʝʨʝʥʮʠʡ ʠ 

ʢʦʥʩʫʣʴʪʘʮʠʡ ʩʚʦʠʭ ʩʦʪʨʫʜʥʠʢʦʚ. ʆʜʥʘ ʫʜʘʯʥʦ ʧʨʦʚʝʜʝʥʥʘʷ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʷ ʧʦʟʚʦʣʠʪ ʩʵʢʦʥʦʤʠʪʴ 

ʚʘʤ ʩʨʝʜʩʪʚʘ ʠ ʜʦʙʠʪʴʩʷ ʞʝʣʘʝʤʦʛʦ ʵʬʬʝʢʪʘ. 

¶ ʆʜʥʦʚʨʝʤʝʥʥʦʝ ʦʙʱʝʥʠʝ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʩʦʙʝʩʝʜʥʠʢʘʤʠ. 

¶ ɺʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʴ ʧʦʟʚʦʣʷʝʪ ʦʙʱʘʪʴʩʷ ʩ ʥʝʦʛʨʘʥʠʯʝʥʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʩʦʙʝʩʝʜʥʠʢʦʚ ʚ 

ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ 

¶ ʇʦʟʚʦʣʷʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʩʚʷʟʴ ʩʵʢʩʧʝʨʪʘʤʠ ʚ ʜʨʫʛʠʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʫʜʘʣʥyʥʳʭ ʨʝʛʠʦʥʘʭ. 

¶ ʆʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʫʧ ʢ ʩʪʫʜʝʥʪʘʤ ʩʦ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʥʫʞʜʘʤʠ. 

¶ ʆʙʝʩʧʝʯʠʚʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʜʦʩʪʫʧ ʢ ʩʪʫʜʝʥʪʘʤ ʥʘ ʫʜʘʣʥyʥʳʭ ʩʘʡʪʘʭ. 

ʎʝʣʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʠ ʷʚʣʷʝʪʩʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʦ-

ʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. ɺ ʯʘʩʪʥʦʩʪʠ, ʜʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ: 

- ʧʨʦʚʝʜʝʥʠʝ ʣʝʢʮʠʦʥʥʳʭ ʟʘʥʷʪʠʡ, ʩʝʤʠʥʘʨʦʚ ʠ ʢʦʥʩʫʣʴʪʘʮʠʡ ʚ ʨʘʤʢʘʭ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ 
ʦʯʥʦʡ, ʦʯʥʦ-ʟʘʦʯʥʦʡ ʠ ʟʘʦʯʥʦʡ ʬʦʨʤ ʦʙʫʯʝʥʠʷ. 

- ʫʯʘʩʪʠʝ ʚ ʧʘʨʪʥʝʨʩʢʠʭ ʧʨʦʛʨʘʤʤʘʭ, ʢʦʛʜʘ ʤʝʜʢʦʣʣʝʜʞ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʫʯʘʩʪʥʠʢʦʚ ʜʚʫʭ-

ʩʪʦʨʦʥʥʠʭ ʧʘʨʪʥʝʨʩʢʠʭ ʦʪʥʦʰʝʥʠʡ, ʢʦʛʜʘ ʧʨʦʚʦʜʷʪʩʷ ʫʯʝʙʥʳʝ ʟʘʥʷʪʠʷ, ʢʦʥʩʫʣʴʪʘʮʠʠ, ʩʝʤʠʥʘʨʳ, ʚʝ-

ʙʠʥʘʨʳ ʜʣʷ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ; 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʤʝʜ-

ʢʦʣʣʝʜʞʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʟʥʦʛʦ ʪʠʧʘ ʜʘʥʥʳʭ: ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʝʟʝʥʪʘʮʠʡ, ʮʠʬʨʦʚʳʭ ʬʦʪʦʛʨʘʬʠʡ, 

ʫʯʝʙʥʳʭ ʚʠʜʝʦʬʠʣʴʤʦʚ, ʚʠʨʪʫʘʣʴʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ, ʵʣʝʢʪʨʦʥʥʳʭ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʠ 

ʜʨʫʛʠʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʧʨʦʚʝʜʝʥʠʝʤ ʩʝʘʥʩʦʚ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʠ.  

ɺʠʜʝʦʢʦʥʬʝʨʝʥʮʠʷ ʧʦʟʚʦʣʷʝʪ ʛʦʨʘʟʜʦ ʫʧʨʦʩʪʠʪʴ ʧʨʦʮʝʩʩ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʜʚʫʭʩʪʦʨʦʥʥʝʡ(ʪʦʯʢʘ-ʪʦʯʢʘ) ʚʠʜʝʦʩʚʷʟʠ. ɹʦʣʝʝ ʪʦʛʦ, ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʠ ʩʪʫʜʝʥʪʳ ʩʦ ʚʩʝ-

ʛʦ ʩʚʝʪʘ ʤʦʛʫ ʦʢʘʟʘʪʴʩʷ ʚ ʦʜʥʦʡ ʘʫʜʠʪʦʨʠʠ (ʤʥʦʛʦʪʦʯʝʯʥʳʝ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʠ, ʩʝʣʝʢʪʦʨʥʳʝ ʩʦʚʝʱʘ-

ʥʠʷ, ʘ ʪʘʢʞʝ ʚʝʙ-ʢʦʥʬʝʨʝʥʮʠʠ). ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʠ ʩʪʫʜʝʥʪʳ ʤʦʛʫʪ 

ʧʦʩʝʪʠʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʫʶ ʪʦʯʢʫ ʥʘ ʩʚʝʪʝ ʥʝ ʧʦʢʠʜʘʷ ʘʫʜʠʪʦʨʠʠ, ʦʙʱʘʪʴʩʷ ʩ ʜʨʫʛʠʤʠ ʩʪʫʜʝʥʪʘʤʠ 

ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ ʠ ʠʭ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ. ɺʠʨʪʫʘʣʴʥʳʝ ʢʣʘʩʩʳ ʧʦʟʚʦʣʷʶʪ ʩʪʫʜʝʥʪʘʤ, ʦʩʦʙʝʥ-

ʥʦ ʠʟʦʣʠʨʦʚʘʥʥʳʤ ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʠʣʠ ʵʢʦʥʦʤʠʯʝʩʢʠ, ʧʦʣʫʯʘʪʴ ʟʥʘʥʠʷ, ʜʦʩʪʫʧʥʳʝ ʪʦʣʴʢʦ ʚ ʣʫʯʰʠʭ 

ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ. 

ɺʠʜʝʦʢʦʥʬʝʨʝʥʮʠʠ ʤʦʛʫʪ ʦʯʝʥʴ ʵʬʬʝʢʪʠʚʥʦ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʫʜʘʣʝʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ, ʣʝʯʝʥʠʷ 

ʠ ʢʦʥʩʫʣʴʪʘʮʠʡ. ʇʨʠ ʵʪʦʤ, ʚʘʞʥʝʡʰʠʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʡ ʚ ʤʝʜʠʮʠ-

ʥʝ ʷʚʣʷʝʪʩʷ ʥʝʧʨʝʨʳʚʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ. ʉʫʱʝʩʪ-

ʚʫʝʪ ʜʘʞʝ ʩʧʝʮʠʘʣʴʥʳʡ ʪʝʨʤʠʥ ʜʣʷ ʵʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʡ ð

ʪʝʣʝʤʝʜʠʮʠʥʘ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʦ ʚʨʝʤʷ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʠ ʧʝʨʝʜʘʚʘʪʴ ʠʟʦʙʨʘʞʝʥʠʝ ʦʪ ʮʠʬʨʦʚʳʭ ʢʘʤʝʨ ʥʘʜ ʦʧʝʨʘʮʠʦʥʥʳʤ ʩʪʦʣʦʤ, 
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ʤʠʢʨʦʩʢʦʧʦʤ, ʚʠʜʝʦ-ʵʥʜʦʩʢʦʧʦʤ ʠ ʪ.ʧ. ʊʘʢʞʝ ʤʦʞʥʦ ʧʝʨʝʜʘʚʘʪʴ ʠ ʪʝʣʝʤʝʪʨʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ: 

ʯʘʩʪʦʪʫ ʧʫʣʴʩʘ, ʜʘʚʣʝʥʠʝ ʠ ʪ.ʜ. 

ʇʨʠʤʝʥʝʥʠʝ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʡ ʚ ʤʝʜʠʮʠʥʝ ʧʦʟʚʦʣʠʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʟʜʦʨʦʚʴʝ ʣʶʜʝʡ, 

ʢʦʪʦʨʦʝ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ. ɼʦʩʪʫʧʥʦʩʪʴ ʞʝ ʤʝʜʠʮʠʥ-

ʩʢʠʭ ʫʩʣʫʛ ʧʦʚʳʰʘʝʪʩʷ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʝʨʩʦʥʘʣʘ, ʘ ʪʘʢʞʝ ʟʘ ʩʯʝʪ ʧʨʠʚʣʝʯʝʥʠʷ ʩ 

ʧʦʤʦʱʴʶ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʡ ʫʟʢʦʧʨʦʬʠʣʴʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʠʥʩʪʠʪʫʪʦʚ ʢ ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʣʝʯʝʥʠʶ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʦʤ ʧʨʦʮʝʩʩʝ ʥʝʦʙʭʦʜʠʤʦ ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʧʦʜʛʦʪʦʚʢʫ ʢʘʜʨʦʚ, ʨʘʟʚʠʚʘʪʴ ʥʦʚʳʝ 

ʢʦʤʧʝʪʝʥʮʠʠ ʠ ʥʘʚʳʢʠ ʢʦʤʧʴʶʪʝʨʦʚ ʩ ʮʝʣʴʶ ʨʝʘʣʠʟʘʮʠʠ ʚʩʝʭ ʬʦʨʤ ʫʯʝʙʥʳʭ ʟʘʥʷʪʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʠ ʠ ʧʨʝʦʜʦʣʝʥʠʷ ʧʨʦʙʣʝʤʥʳʭ ʦʙʣʘʩʪʝʡ ʚ ʢʦʥʪʝʢʩʪʝ 

ʤʦʜʝʨʥʠʟʘʮʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ.  
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ɸ.ɻ. ɸʥʪʦʥʷʥ, ʩʪʫʜʝʥʪ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʀ.ɸ. ɼʫʜʢʦʚʩʢʘʷ, ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʛ. ʂʫʡʙʳʰʝʚ, ʂʫʡʙʳʰʝʚʩʢʠʡ ʬʠʣʠʘʣ ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʀʅʊɽʈɸʂʊʀɺʅʆʉʊʔ ʉʆɺʈɽʄɽʅʅʆɻʆ ʆɹʈɸɿʆɺɸʅʀʗ 

ɽʱy ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʥʘʟʘʜ ʫʯʝʥʠʢ ʷʚʣʷʣʩʷ ʧʝʨʝʜ ʣʠʮʦʤ ʰʢʦʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʚʠʜʝ ʩʫʙʲʝʢʪʘ 

ʦʙʨʘʟʦʚʘʥʠʷ. ʎʝʥʪʨʘʣʴʥʦʡ ʬʠʛʫʨʦʡ, ʩʠʩʪʝʤʦʦʙʨʘʟʫʶʱʠʤ ʥʘʯʘʣʦʤ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʷʚʣʷʣʩʷ ʫʯʠ-

ʪʝʣʴ ï ʥʦʩʠʪʝʣʴ ʩʦʜʝʨʞʘʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʚʦʩʧʠʪʘʥʠʷ, ʦʨʛʘʥʠʟʘʪʦʨ ʚʩʝʡ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʜʝʪʝʡ.ʀʟ ʩʫʙʲʝʢʪʘ ʦʙʨʘʟʦʚʘʥʠʷ ʫʯʝʥʠʢ ʧʝʨʝʭʦʜʠʪ ʚ ʨʘʟʨʷʜ ʦʙʲʝʢʪʘ ʦʙʨʘʟʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ ʘʢʪʠʚʥʦ 

ʫʯʘʩʪʚʫʝʪ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʠ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʠ, ʘ ʥʝ ʧʨʦʩʪʦ çʚʧʠʪʳʚʘʝʪè ʧʦʣʫʯʘʝʤʳʝ ʦʪ ʫʯʠʪʝʣʷ ʟʥʘʥʠʷ. 

ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʟʘʜʘʯ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʰʢʦʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʫʩ-

ʣʦʚʠʡ ʜʣʷ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ ʠ ʨʘʟʚʠʪʠʷ ʫʯʝʥʠʢʘ ʠ ʝʛʦ ʟʥʘʥʠʡ. ʉʘʤʦʨʝʘʣʠʟʘʮʠʷ ʠ ʘʢʪʠʚʥʦʩʪʴ ʫʯʝʥʠʢʘ ï 

ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʝʛʦ ʞʝʣʘʥʠʝ ʠ ʟʘʩʣʫʛʘ, ʯʘʩʪʦ ʘʢʪʠʚʥʦʩʪʴ ʜʝʪʝʡ ʠ ʠʭ ʚʟʘʠʤʦʜʝʠʩʪʚʠʝ ʤʝʞʜʫ ʩʦʙʦʡ ʧʨʠ-

ʭʦʜʠʪʩʷ ʧʦʜʪʘʣʢʠʚʘʪʴ ʩ ʧʦʤʦʱʴʶ ʨʘʟʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʤʝʪʦʜʦʚ ʠ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ. ʆʜʥʠʤʠ ʠʟ 

ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʶʪʩʷ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʪʘʢ ʢʘʢ ʦʥʠ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʘʢʪʠʚʥʫʶ ʩʦ-

ʚʤʝʩʪʥʫʶ ʫʯʝʙʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʦʙʱʝʥʠʝ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʫʯʠʪʝʣʷ ʠ ʫʯʘʱʠʭʩʷ ʠ ʧʦʟʚʦʣʷʶʪ ʚʳ-

ʩʪʨʦʠʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ ʫʯʘʱʠʭʩʷ. 

ʊʝʨʤʠʥ çʠʥʪʝʨʘʢʪʠʚʥʦʝ ʦʙʫʯʝʥʠʝè ʦʟʥʘʯʘʝʪ ʦʙʫʯʝʥʠʝ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʘʢʪʠʚʥʦʤ ʚʟʘʠʤʦʜʝʡʩʪ-

ʚʠʠ ʩ ʩʫʙʲʝʢʪʦʤ ʦʙʫʯʝʥʠʷ (ʚʝʜʫʱʠʤ, ʫʯʠʪʝʣʝʤ, ʪʨʝʥʝʨʦʤ, ʨʫʢʦʚʦʜʠʪʝʣʝʤ). ʉʣʦʚʦ ʠʥʪʝʨʘʢʪʠʚʥʳʡ ʦʙ-

ʨʘʟʦʚʘʥʦ ʦʪ ʘʥʛʣʠʡʩʢʦʛʦ ʩʣʦʚʘ interact (ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ; ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ, ʚʣʠʷʪʴ ʜʨʫʛ ʥʘ ʜʨʫʛʘ). 

ʀʥʪʝʨʘʢʪʠʚʥʦʝ ʦʙʫʯʝʥʠʝ ï ʵʪʦ ʦʙʫʯʝʥʠʝ ʩ ʭʦʨʦʰʦ ʦʨʛʘʥʠʟʦʚʘʥʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ ʩʫʙʲʝʢʪʦʚ ʠ ʦʙʲ-

ʝʢʪʦʚ ʦʙʫʯʝʥʠʷ, ʩ ʜʚʫʩʪʦʨʦʥʥʠʤ ʦʙʤʝʥʦʤ ʠʥʬʦʨʤʘʮʠʠ. ʀʥʪʝʨʘʢʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʙʫʯʝʥʠʷ ï ʦʨʛʘ-

ʥʠʟʦʚʳʚʘʶʪ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʥʝʫʯʘʩʪʠʝ ʫʯʝʥʠʢʘ ʚ ʢʦʣʣʝʢʪʠʚʥʦʤ, ʚʟʘʠʤʦʜʦʧʦʣ-

ʥʷʶʱʝʤ, ʦʩʥʦʚʘʥʥʦʤ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʚʩʝʭ ʝʛʦ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʮʝʩʩ ʧʦʟʥʘʥʠʷ, ʥʝʚʦʟʤʦʞʥʦ [3]. 

ʇʨʠʤʝʨʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʫʨʦʢʝ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʪʘʢʠʭ ʤʝ-

ʪʦʜʦʚ ʢʘʢ ʨʦʣʝʚʘʷ ʠʛʨʘ, çʤʦʟʛʦʚʦʡ ʰʪʫʨʤè, ʪʨʝʥʠʥʛ, ʢʝʡʩ-ʤʝʪʦʜ, ʤʝʪʦʜ ʧʨʦʝʢʪʦʚ. ʇʨʠʤʝʥʝʥʠʝ ʵʪʠʭ ʠ 

ʜʨʫʛʠʭ ʤʝʪʦʜʦʚ ʥʘ ʫʨʦʢʝ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʝʛʦ ʠʥʪʝʨʝʩʥʳʤ, ʥʘʩʳʱʝʥʥʳʤ, ʜʠʥʘʤʠʯʥʳʤ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʯʝʪʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠʥʪʝʨʘʢʪʠʚʥʳʭ 

ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʥʝʪ ʯʝʪʢʦʛʦ ʨʘʟʛʨʘʥʠʯʝʥʠʷ ʘʢʪʠʚʥʳʭ ʠ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʤʝ-

ʪʦʜʦʚ ʦʙʫʯʝʥʠʷ, ʦʜʥʠ ʠ ʪʝ ʞʝ ʚʠʜʳ ʤʝʪʦʜʦʚʦʪʥʦʩʷʪ ʢʘʢ ʢ ʘʢʪʠʚʥʳʤ, ʪʘʢʠʢ ʠʥʪʝʨʘʢʪʠʚʥʳʤ. 

ʇʦ ʩʨʝʜʩʪʚʘʤ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʝ ʪʦʣʴʢʦ ʥʘ ʫʨʦʢʘʭ ʠʥʬʦʨʤʘʪʠʢʠ, ʥʦ ʠ ʥʘ ʜʨʫʛʠʭ 

ʫʨʦʢʘʭ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʤʦʞʥʦ ʠ ʥʫʞʥʦ ʨʘʟʚʠʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʫʯʝʙʥʳʝ ʜʝʡʩʪʚʠʷ. ɻʣʘʚ-

ʥʦʡ ʟʘʜʘʯʝʡ ʫʯʠʪʝʣʝʡ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ ʷʚʣʷʝʪʩʷ ʥʘʫʯʠʪʴ ʜʝʪʝʡ ʫʯʠʪʴʩʷ, ʥʦ ʪʘʢʞʝ ʥʝʤʘʣʦ-

ʚʘʞʥʦ ʥʘʫʯʠʪʴ ʜʝʪʝʡ ʙʳʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤʠ, ʥʘʫʯʠʪʴ ʜʝʪʝʡ ʦʙʱʘʪʴʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʩ ʫʯʠʪʝʣʝʤ, ʩ 

ʚʟʨʦʩʣʳʤʠ, ʥʘʫʯʠʪʴ ʜʝʪʝʡ ʥʝ ʙʦʷʪʴʩʷ ʠʜʪʠ ʚʧʝʨʝʜ, ʩʪʘʚʠʪʴ ʧʝʨʝʜ ʩʦʙʦʡ, ʧʫʩʪʴ ʜʘʞʝ ʠ ʥʝ ʧʦʩʠʣʴʥʳʝ ʥʘ 
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ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʮʝʣʠ. ʅʫʞʥʦ ʯʪʦ ʙʳ ʦʙʫʯʘʶʱʠʝʩʷ ʫʤʝʣʠ ʩʪʘʚʠʪʴ ʧʝʨʝʜ ʩʦʙʦʡ ʢʘʢ ʤʠʢʨʦ, ʪʘʢ ʠ ʤʘʢʨʦ-

ʮʝʣʠ, ʦʙʦʟʥʘʯʘʪʴ ʟʘʜʘʯʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʠʭ ʮʝʣʝʡ, ʠ ʩʪʨʝʤʠʣʠʩʴ ʠʭ ʜʦʩʪʠʯʴ: 

ɸ.ɻ. ɸʩʤʦʣʦʚ ʚ ʩʚʦʝʡ ʢʥʠʛʝ çʂʘʢ ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʫʯʝʙʥʳʝ ʜʝʡʩʪʚʠʷ ʚ ʥʘʯʘʣʴʥʦʡ 

ʰʢʦʣʝè ʦʧʠʩʳʚʘʝʪ ʩʣʝʜʫʶʱʠʝ ʨʝʛʫʣʷʪʠʚʥʳʝ ʋʋɼ, ʢʦʪʦʨʳʝ ʨʘʟʚʠʚʘʶʪ ʨʘʟʣʠʯʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʫʯʝʙ-

ʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

1. çʮʝʣʝʧʦʣʘʛʘʥʠʝ ʢʘʢ ʧʦʩʪʘʥʦʚʢʘ ʫʯʝʙʥʦʡ ʟʘʜʘʯʠ ʥʘ ʦʩʥʦʚʝ ʩʦʦʪʥʝʩʝʥʠʷ ʪʦʛʦ, ʯʪʦ ʫʞʝ ʠʟʚʝʩʪ-

ʥʦ ʠ ʫʩʚʦʝʥʦ ʫʯʘʱʠʤʩʷ, ʠ ʪʦʛʦ, ʯʪʦ ʝʱʝ ʥʝʠʟʚʝʩʪʥʦ; 

2. ʧʣʘʥʠʨʦʚʘʥʠʝ ð ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʮʝʣʝʡ ʩ ʫʯʝʪʦʤ ʢʦʥʝʯʥʦ-

ʛʦ ʨʝʟʫʣʴʪʘʪʘ; ʩʦʩʪʘʚʣʝʥʠʝ ʧʣʘʥʘ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʜʝʡʩʪʚʠʡ; 

3. ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ð ʧʨʝʜʚʦʩʭʠʱʝʥʠʝ ʨʝʟʫʣʴʪʘʪʘ ʠ ʫʨʦʚʥʷ ʫʩʚʦʝʥʠʷ ʟʥʘʥʠʡ, ʝʛʦ ʚʨʝʤʝʥʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ; 

4. ʢʦʥʪʨʦʣʴ ʚ ʬʦʨʤʝ ʩʣʠʯʝʥʠʷ ʩʧʦʩʦʙʘ ʜʝʡʩʪʚʠʷ ʠ ʝʛʦ ʨʝʟʫʣʴʪʘʪʘ ʩ ʟʘʜʘʥʥʳʤ ʵʪʘʣʦʥʦʤ ʩ ʮʝʣʴʶ 
ʦʙʥʘʨʫʞʝʥʠʷ ʦʪʢʣʦʥʝʥʠʡ ʠ ʦʪʣʠʯʠʡ ʦʪ ʵʪʘʣʦʥʘ; 

5. ʢʦʨʨʝʢʮʠʷ ð ʚʥʝʩʝʥʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʜʦʧʦʣʥʝʥʠʡ ʠ ʢʦʨʨʝʢʪʠʚ ʚ ʧʣʘʥ ʠ ʩʧʦʩʦʙ ʜʝʡʩʪʚʠʷ ʚ 

ʩʣʫʯʘʝ ʨʘʩʭʦʞʜʝʥʠʷ ʵʪʘʣʦʥʘ, ʨʝʘʣʴʥʦʛʦ ʜʝʡʩʪʚʠʷ ʠ ʝʛʦ ʨʝʟʫʣʴʪʘʪʘ; 

6. ʦʮʝʥʢʘ ð ʚʳʜʝʣʝʥʠʝ ʠ ʦʩʦʟʥʘʥʠʝ ʫʯʘʱʠʤʩʷ ʪʦʛʦ, ʯʪʦ ʫʞʝ ʫʩʚʦʝʥʦ ʠ ʯʪʦ ʝʱʝ ʥʫʞʥʦ ʫʩʚʦʠʪʴ, 

ʦʩʦʟʥʘʥʠʝ ʢʘʯʝʩʪʚʘ ʠ ʫʨʦʚʥʷ ʫʩʚʦʝʥʠʷ; 

7. ʩʘʤʦʨʝʛʫʣʷʮʠʷ ʢʘʢ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʤʦʙʠʣʠʟʘʮʠʠ ʩʠʣ ʠ ʵʥʝʨʛʠʠ, ʢ ʚʦʣʝʚʦʤʫ ʫʩʠʣʠʶ (ʢ ʚʳʙʦʨʫ 
ʚ ʩʠʪʫʘʮʠʠ ʤʦʪʠʚʘʮʠʦʥʥʦʛʦ ʢʦʥʬʣʠʢʪʘ) ʠ ʢ ʧʨʝʦʜʦʣʝʥʠʶ ʧʨʝʧʷʪʩʪʚʠʡè [1, ʩ. 29]. 

ɼʦʩʪʠʞʝʥʠʝ ʛʣʘʚʥʦʡ ʮʝʣʠ ʦʙʫʯʝʥʠʷ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʜʦʩʪʠʞʝʥʠʷ ʫʩʧʝʭʦʚ ʠ ʨʘʟʚʠʪʠʷ ʥʝ ʪʦʣʴʢʦ 

ʨʝʛʫʣʷʪʠʚʥʳʭ ʋʋɼ. ʆʚʣʘʜʝʥʠʝ ʦʙʫʯʘʶʱʠʤʠʩʷ ʢʦʤʧʦʥʝʥʪʦʚ ʨʝʛʫʣʷʪʠʚʥʳʭ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʫʯʝʙʥʳʭ 

ʜʝʡʩʪʚʠʡ ʩʦʟʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʫʩʧʝʰʥʦʛʦ ʫʩʚʦʝʥʠʷ ʥʦʚʳʭ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʢʦʤ-

ʧʝʪʝʥʪʥʦʩʪʝʡ, ʚʢʣʶʯʘʷ ʦʨʛʘʥʠʟʘʮʠʶ ʫʩʚʦʝʥʠʷ ʟʥʘʥʠʡ, ʘ ʚʩʸ ʵʪʦ ʝʩʪʴ ʥʝ ʯʪʦ ʠʥʦʝ, ʢʘʢ ʫʤʝʥʠʷ ʫʯʠʪʴʩʷ. 

ʀ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʡ ʮʝʣʠ ʧʨʝʧʦʜʘʚʘʪʝʣʶ ʤʦʞʝʪ ʧʦʤʦʯʴ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʙʫʯʝʥʠʷ, ʢ 

ʢʦʪʦʨʳʤ ʪʘʢʞʝ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʀʂʊ ʪʝʭʥʦʣʦʛʠʠ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʪʨʫʜʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʧʨʦʮʝʩʩ 

ʦʙʫʯʝʥʠʷ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʚ ʙʦʣʴʰʝʡ ʠʣʠ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʩʨʝʜʩʪʚ ʀʂʊ ʠ ʤʫʣʴʪʠʤʝʜʠʘ ʪʝʭʥʦʣʦʛʠʠ 

ʥʘ ʫʨʦʢʘʭ. ʉ ʧʦʤʦʱʴʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʤʦʞʝʪ ʩʦʟʜʘʪʴ ʩʚʦʡ ʩʦʙʩʪʚʝʥʥʳʡ 

ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʩʪʠ ʪʚʦʨʯʝʩʢʠʡ ʠ ʟʘʧʦʤʠʥʘʶʱʠʡʩʷ ʫʨʦʢ, ʧʨʠʚʣʝʢʘʷ ʢ 

ʝʛʦ ʩʦʟʜʘʥʠʶ ʦʙʫʯʘʶʱʠʭʩʷ. ʇʨʝʧʦʜʘʚʘʪʝʣʴ ʩʤʦʞʝʪ ʦʙʲʷʩʥʠʪʴ ʣʶʙʦʡ ʩʣʦʞʥʳʡ ʤʘʪʝʨʠʘʣ ʩ ʧʦʤʦʱʴʶ 

ʥʘʛʣʷʜʥʳʭ ʧʨʝʟʝʥʪʘʮʠʡ. ʊʘʢʞʝ ʦʙʫʯʘʶʱʠʝʩʷ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠ ʧʦʤʦʱʠ ʀʊ ʦʩʤʳʩʣʝʥʥʦ ʠ 

ʛʘʨʤʦʥʠʯʥʦ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʤʥʦʛʠʝ ʚʠʜʳ ʠʥʬʦʨʤʘʮʠʠ, ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʘ ʧʨʝʜʩʪʘʚʣʷʪʴ ʠʥʬʦʨ-

ʤʘʮʠʶ ʚ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʭ. ʊʘʢʠʤʠ ʬʦʨʤʘʤʠ ʷʚʣʷʶʪʩʷ ʠʟʦʙʨʘʞʝʥʠʷ, ʚʢʣʶʯʘʷ ʦʪʩʢʘʥʠʨʦʚʘʥʥʳʝ ʬʦ-

ʪʦʛʨʘʬʠʠ, ʯʝʨʪʝʞʠ, ʢʘʨʪʳ ʠ ʩʣʘʡʜʳ, ʟʚʫʢʦʟʘʧʠʩʠ ʛʦʣʦʩʘ, ʟʚʫʢʦʚʳʝ ʵʬʬʝʢʪʳ ʠ ʤʫʟʳʢʘ, ʚʠʜʝʦ, ʩʣʦʞ-

ʥʳʝ ʚʠʜʝʦʵʬʬʝʢʪʳ, ʘʥʠʤʘʮʠʠ ʠ ʘʥʠʤʘʮʠʦʥʥʦʝ ʠʤʠʪʠʨʦʚʘʥʠʝ [2, c. 314].ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ, ʦʙʝʩʧʝ-

ʯʠʚʘʝʪ ʨʘʙʦʪʫ ʥʝ ʪʦʣʴʢʦ ʩ ʠʟʦʙʨʘʞʝʥʠʷʤʠ ʠ ʪʝʢʩʪʦʤ, ʘ ʪʘʢʞʝ ʩ ʘʥʠʤʘʮʠʦʥʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠ-

ʢʦʡ, ʨʝʯʴʶ, ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʤ ʟʚʫʢʦʤ, ʜʘʥʥʫʶ ʪʝʭʥʦʣʦʛʠʶ ʤ  rʙʝʟ ʩʪʨʘʭʘ ʠ ʩʦʤʥʝʥʠʷ ʤʦʞʝʤ ʦʪʥʝ-

ʩʪʠ ʢ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ.ʄʫʣʴʪʠʤʝʜʠʘ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʝʭʥʦ-

ʣʦʛʠʝʡ ʙʣʘʛʦʜʘʨʷ ʝʸ ʢʘʯʝʩʪʚʘʤ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʠ, ʛʠʙʢʦʩʪʠ ʠ ʠʥʪʝʛʨʘʮʠʠ ʫʯʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʪʘʢ-

ʞʝ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʚʳʰʝʥʠʶ ʠʭ ʤʦʪʠʚʘʮʠʠ. ʆʩʦʙʳʤ ʢʘʯʝʩʪʚʦʤ ʤʫʣʴʪʠʤʝʜʠʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʜʘʥ-

ʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʫʯʠʪʳʚʘʝʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʫʯʘʱʠʭʩʷ. 

ʐʢʦʣʴʥʠʢʠ ʧʨʠʤʝʥʷʶʪ ʚ ʧʨʦʮʝʩʩʝ ʩʚʦʝʛʦ ʦʙʫʯʝʥʠʷ ʢʦʤʧʴʶʪʝʨʳ ʠ ʠʥʪʝʨʥʝʪ-ʢʣʘʩʩʳ ʢʘʢ ʧʨʠ 

ʠʟʫʯʝʥʠʠ ʠʥʬʦʨʤʘʪʠʢʠ, ʪʘʢ ʠ ʥʘ ʟʘʥʷʪʠʷʭ ʧʦ ʜʨʫʛʠʤ ʧʨʝʜʤʝʪʘʤ. ʋʯʝʥʠʢʘʤ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʧʣʘʥʠʨʦʚʘʪʴ ʫʯʝʙʥʦʝ ʚʨʝʤʷ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʘ ʠʣʠ ʪʝʩʪʠʨʦʚʘʪʴ ʩʚʦʠ ʟʥʘʥʠʷ ʩ ʧʦʤʦʱʴʶ 

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ. ʉʪʦʠʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʧʦʜʦʙʥʳʝ ʧʨʠʤʝʥʝʥʠʷ ʀʂʊ ʠ ʤʫʣʴʪʠʤʝʜʠʘ ʩʪʘʣʠ 

ʧʦʚʩʝʤʝʩʪʥʳʤʠ. 

ʀʩʧʦʣʴʟʫʷ ʤʫʣʴʪʠʤʝʜʠʘ ʰʢʦʣʴʥʠʢʩʘʤ ʨʝʰʘʝʪ, ʢʘʢ ʝʤʫ ʨʘʙʦʪʘʪʴ ʩ ʫʯʝʙʥʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʢʘʢʠʝ 

ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʩʨʝʜʩʪʚʘ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʧʨʠʤʝʥʷʪʴ ʧʨʠ ʵʪʦʤ, ʠ ʢʘʢ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩʦ ʩʚʦʠʤʠ 

ʦʜʥʦʢʣʘʩʩʥʠʢʘʤʠ. ʈʘʙʦʪʘ ʩ ʤʫʣʴʪʠʤʝʜʠʡʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ, ʚʣʠʷʝʪʥʘ ʩʦʙʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ 

ʰʢʦʣʴʥʠʢʘ, ʦʙʫʯʘʶʱʠʡʩʷ ʧʦʜʩʪʨʘʠʚʘʝʪ ʧʨʦʮʝʩʩʫʯʝʥʠʷ ʧʦʜ ʩʚʦʠ ʩʦʙʩʪʚʝʥʥʳʡ ʨʠʪʤ, ʧʦʜ ʩʚʦʠ ʩʧʦ-

ʩʦʙʥʦʩʪʠ ʠ ʧʨʝʜʧʦʯʪʝʥʠʷ [4]. ʌʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʤʫʣʴʪʠʤʝʜʠʘ ʪʝʭʥʦʣʦʛʠʡ ʚ ʢʫʧʝ ʩ ʠʥʪʝʨʘʢʪʠʚʥʳʤʠ 

ʪʝʭʥʦʣʦʛʠʷʤʠ ʧʦʟʚʦʣʷʶʪ ʨʘʟʚʠʚʘʪʴ ʝʩʣʠ ʥʝ ʚʩʝ, ʪʦ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, 90% ʢʦʤʧʦʥʝʥʪʦʚ ʨʝʛʫʣʷʪʠʚʥʳʭ 

ʋʋɼ. ʅʦ ʩʣʝʜʫʝʪ ʩʜʝʣʘʪʴ ʟʘʤʝʯʘʥʠʝ. ʈʝʛʷʣʠʪʠʚʥʳʝ ʋʋɼ ʪʦʣʴʢʦ ʦʜʠʥ ʠʟ ʚʠʜʦʚ ʋʋɼ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʠ ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʝʪʦʜʦʚ, ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ, ʥʝ ʤʦʞʝʪ ʠ ʥʝ ʜʦʣʞʝʥ ʨʘʟʚʠʚʘʪʴʩʷ ʪʦʣʴʢʦ ʦʜʠʥ 

ʢʦʤʧʦʥʝʥʪ ʋʋɼ, ʨʝʛʫʣʷʪʠʚʥʳʝ ʋʋɼ ʨʘʟʚʠʚʘʶʪʩʷ ʚʤʝʩʪʝ ʩ ʣʠʯʥʦʩʪʥʳʤʠ ʠ ʧʦʟʥʘʚʘʪʝʣʴʥʳʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʪʝʨʘʢʪʠʚʥʦʝ ʦʙʫʯʝʥʠʝ ï ʦʙʫʯʝʥʠʝ ʩ ʭʦʨʦʰʦ ʦʨʛʘʥʠʟʦʚʘʥʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ 

ʩʫʙʲʝʢʪʦʚ ʠ ʦʙʲʝʢʪʦʚ ʦʙʫʯʝʥʠʷ, ʩ ʜʚʫʩʪʦʨʦʥʥʠʤ ʦʙʤʝʥʦʤ ʠʥʬʦʨʤʘʮʠʠ. ʀʥʪʝʨʘʢʪʠʚʥʘʷ ʤʦʜʝʣʴ ʩʚʦʝʡ 

ʮʝʣʴʶ ʩʪʘʚʠʪ ʦʨʛʘʥʠʟʘʮʠʶ ʢʦʤʬʦʨʪʥʳʭ ʫʩʣʦʚʠʡ ʦʙʫʯʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ ʚʩʝ ʫʯʝʥʠʢʠ ʘʢʪʠʚʥʦ ʚʟʘʠ-
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ʤʦʜʝʡʩʪʚʫʶʪ ʤʝʞʜʫ ʩʦʙʦʡ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʠ ʠ ʀʂʊ, ʥʝ ʪʦʣʴʢʦ ʥʘ ʫʨʦʢʘʭ 

ʠʥʬʦʨʤʘʪʠʢʠ, ʥʦ ʠ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʚ ʮʝʣʦʤ, ʩʪʘʣʦ ʚʘʞʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʦʙʫʯʝʥʠʷ ʠ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ ʦʙʫʯʘʶʱʝʛʦʩʷ, ʝʛʦ ʣʠʯʥʦʩʪʥʦʛʦ ʩʪʘʥʦʚʣʝʥʠʷ, ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʷ, ʩʘʤʦʚʳ-

ʨʘʞʝʥʠʷ. ʏʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʷʚʣʷʝʪʩʷʨʝʘʣʠʟʘʮʠʝʡ ʢʦʤʧʦʥʝʥʪʦʚ ʚʩʝʭ ʚʠʜʦʚ ʋʋɼ. 
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ʅɸ ʋʈʆʂɸʍ ʀʅʌʆʈʄɸʊʀʂʀ 

ʇʩʠʭʦʣʦʛʠ ʠ ʜʠʜʘʢʪʳ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʮʝʣʴʶ ʦʙʫʯʝʥʠʷ ʠʥʬʦʨʤʘʪʠʢʝ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʜʦʣʞʥʦ 

ʷʚʣʷʪʴʩʷ ʦʚʣʘʜʝʥʠʝ ʫʯʘʱʠʤʠʩʷ ʥʘʚʳʢʘʤʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ. ʀʤʝʥʥʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʜʝʷ-

ʪʝʣʴʥʦʩʪʴ ʫʯʘʱʠʭʩʷ ʧʦʟʚʦʣʠʪ ʠʤ ʧʦʜʥʷʪʴʩʷ ʩ ʫʨʦʚʥʷ ʦʙʫʯʝʥʠʷ ʥʘ ʫʨʦʚʝʥʴ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʷ. ʇʨʠ ʦʪ-

ʩʫʪʩʪʚʠʠ ʜʦʣʞʥʦʡ ʜʦʣʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʟʥʘʥʠʷ ʟʘʧʦʤʠʥʘʶʪʩʷ ʫʯʘʱʠʤʠʩʷ ʩʭʝʤʘʪʠʯʝʩʢʠ, ʚ ʢʦʥʝʯ-

ʥʦʤ ʨʝʟʫʣʴʪʘʪʝ ʟʥʘʥʠʷ ʬʦʨʤʠʨʫʶʪʩʷ ʙʝʩʩʠʩʪʝʤʥʦ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʰʢʦʣʴʥʫʶ ʧʨʘʢʪʠʢʫ, ʤʦʞʥʦ 

ʧʨʠʡʪʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʫʯʠʪʝʣʷ ʩʪʘʚʷʪ ʪʫ ʠʣʠ ʠʥʫʶ ʨʘʙʦʪʫ ʫʯʘʱʠʭʩʷ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ, ʥʝ ʦʙʨʘʱʘʷ 

ʚʥʠʤʘʥʠʷ ʥʘ ʪʦ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʣʠ ʦʥʘ ʘʢʪʠʚʥʦʡ ʤʳʩʣʠ ʫʯʝʥʠʢʘ ʠʣʠ ʥʝʪ. 

ʆʩʥʦʚʥʳʤ ʪʨʝʙʦʚʘʥʠʝʤ ʦʙʱʝʩʪʚʘ ʢ ʩʦʚʨʝʤʝʥʥʦʡ ʰʢʦʣʝ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʣʠʯʥʦʩʪʠ, 

ʫʤʝʶʱʝʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʪʚʦʨʯʝʩʢʠ ʨʝʰʘʪʴ ʥʘʫʯʥʳʝ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ, ʦʙʱʝʩʪʚʝʥʥʳʝ ʟʘʜʘʯʠ, ʢʨʠ-

ʪʠʯʝʩʢʠ ʤʳʩʣʠʪʴ, ʚʳʨʘʙʘʪʳʚʘʪʴ ʠ ʟʘʱʠʱʘʪʴ ʩʚʦʶ ʪʦʯʢʫ ʟʨʝʥʠʷ, ʩʚʦʠ ʫʙʝʞʜʝʥʠʷ, ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʠ 

ʥʝʧʨʝʨʳʚʥʦ ʧʦʧʦʣʥʷʪʴ ʠ ʦʙʥʦʚʣʷʪʴ ʩʚʦʠ ʟʥʘʥʠʷ ʧʫʪʝʤ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʷ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʫʤʝʥʠʷ, 

ʪʚʦʨʯʝʩʢʠ ʧʨʠʤʝʥʷʪʴ ʠʭ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. 

ʇʦʥʷʪʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʪʨʘʢʪʫʝʪʩʷ ʚ ʤʝʪʦʜʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʦ-ʨʘʟʥʦʤʫ. 

ɹ.ʇ. ɽʩʠʧʦʚ ʜʘʣ ʦʧʨʝʜʝʣʝʥʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʪʘʢ: ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ, ʚʢʣʶʯʘʝ-

ʤʘʷ ʚ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ï ʵʪʦ ʪʘʢʘʷ ʨʘʙʦʪʘ, ʢʦʪʦʨʘʷ ʚʳʧʦʣʥʷʝʪʩʷ ʙʝʟ ʫʯʘʩʪʠʷ ʫʯʠʪʝʣʷ, ʥʦ ʧʦ ʝʛʦ ʟʘʜʘ-

ʥʠʶ ʠ ʚ ʩʧʝʮʠʘʣʴʥʦ ʧʨʝʜʦʩʪʘʚʣʝʥʥʦʝ ʜʣʷ ʵʪʦʛʦ ʚʨʝʤʷ. ɽʩʠʧʦʚ ʚʳʜʝʣʷʝʪ ʪʝ ʧʨʠʟʥʘʢʠ, ʢʦʪʦʨʳʝ ʭʘʨʘʢ-

ʪʝʨʠʟʫʶʪ ʦʨʛʘʥʠʟʘʮʠʦʥʥʫʶ ʩʪʦʨʦʥʫ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʨʘʙʦʪ. 

ɺ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʚʳʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʨʠʟʥʘʢʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʫʯʘʱʠʭʩʷ: 

¶ ʅʘʣʠʯʠʝ ʟʘʜʘʥʠʷ ʫʯʠʪʝʣʷ; 

¶ ʈʫʢʦʚʦʜʩʪʚʦ ʫʯʠʪʝʣʷ; 

¶ ʉʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʫʯʘʱʠʭʩʷ; 

¶ ɺʳʧʦʣʥʠʪʝ ʟʘʜʘʥʠʡ ʫʯʘʱʠʤʠʩʷ ʙʝʟ ʧʦʤʦʱʠ ʫʯʠʪʝʣʷ; 

¶ ɸʢʪʠʚʥʦʩʪʴ ʫʯʘʱʠʭʩʷ [1]. 

ʆʧʠʨʘʷʩʴ ʥʘ ʵʪʠ ʧʨʠʟʥʘʢʠ ʃ.ɺ. ɾʘʨʦʚʘ ʜʘʝʪ ʩʣʝʜʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ. 

ʉʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ï ʵʪʦ ʤʝʪʦʜ ʦʙʫʯʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʫʯʘʱʠʝʩʷ, ʧʦ ʟʘʜʘʥʠʷ. ʋʯʠʪʝʣʷ ʠ ʧʦʜ ʝʛʦ 

ʨʫʢʦʚʦʜʩʪʚʦʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚʳʧʦʣʥʷʶʪ ʟʘʜʘʥʠʷ, ʧʨʦʷʚʣʷʷ ʫʩʠʣʠʝ ʠ ʘʢʪʠʚʥʦʩʪʴ [2]. 

ɻʣʘʚʥʦʡ ʮʝʣʴʶ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ ʫʯʘʱʠʭʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ-

ʩʪʠ ʤʳʰʣʝʥʠʷ ʠ ʩʦʟʜʘʥʠʝ ʫ ʥʠʭ ʩʠʩʪʝʤʳ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ. 

ɺ ʢʫʨʩʝ ʠʥʬʦʨʤʘʪʠʢʠ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʮʝʣʝʡ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʦʙʫʯʝʥʠʝ ʫʯʘʱʠʭʩʷ ʨʘʙʦʪʝ ʩ 

ʢʦʤʧʴʶʪʝʨʦʤ, ʧʨʠʯʝʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʝʛʦ ʢʘʢ ʩʨʝʜʩʪʚʦ ʨʘʟʚʠʪʠʷ ʫʯʝʥʠʢʘ. ʊʦ ʝʩʪʴ ʧʨʝʚʨʘʱʝʥʠʝ ʢʦʤ-

ʧʴʶʪʝʨʘ ʠʟ ʦʙʲʝʢʪʘ ʠʟʫʯʝʥʠʷ ʚ ʧʨʝʜʤʝʪ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʨʝʰʘʪʴ ʧʦʩʪʘʚʣʝʥʥʳʝ ʟʘʜʘʯʠ, ʘ 

ʪʘʢʞʝ ʧʦʣʫʯʘʪʴ ʥʦʚʳʝ ʟʥʘʥʠʷ. ʌʦʨʤʳ ʠ ʤʝʪʦʜʳ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʫʯʝʥʠʷ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ 
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ʮʝʣʝʡ ʤʦʛʫʪ ʙʳʪʴ ʩʘʤʳʤʠ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ. ʆʜʥʠʤ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʰʢʦʣʴʥʠʢʦʚ. 

ɿʘʜʘʯʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ: 

1. ʉʦʜʝʡʩʪʚʠʝ ʩʦʟʥʘʪʝʣʴʥʦʤʫ ʠ ʧʨʦʯʥʦʤʫ ʫʩʚʦʝʥʠʝ ʟʥʘʥʠʡ ʧʦ ʧʨʝʜʤʝʪʫ; 

2. ʆʩʦʟʥʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʚʣʘʜʝʥʠʷ ʩʧʦʩʦʙʘʤʠ ʠ ʧʨʠʝʤʘʤʠ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʷ; 

3. ʈʘʟʚʠʪʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤ ʧʦʧʦʣʥʝʥʠʠ ʟʥʘʥʠʡ. 

ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʨʘʙʦʪ ʥʘ ʫʨʦʢʘʭ ʠʥʬʦʨʤʘʪʠʢʠ. ʆʩʪʘ-

ʥʦʚʠʤʩʷ ʧʦʜʨʦʙʥʦ ʥʘ ʦʙʫʯʘʶʱʠʭ ʠ ʧʨʦʚʝʨʦʯʥʳʭ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʨʘʙʦʪʘʭ ʧʦ ʩʪʝʧʝʥʠ ʩʘʤʦʩʪʦʷʪʝʣʴ-

ʥʦʩʪʠ. 

ʉʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʨʘʙʦʪʳ ʧʦ ʦʙʨʘʟʮʫ. ʄʦʞʥʦ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ ʩʢʘʟʘʪʴ, ʯʪʦ ʜʣʷ ʧʨʠʦʙʨʝʪʝʥʠʷ 

ʧʨʦʯʥʳʭ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʢʘʞʜʳʡ ʫʯʝʥʠʢ ʜʦʣʞʝʥ ʚʳʧʦʣʥʠʪʴ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʦʜʥʦʪʠʧʥʳʭ ʫʧʨʘʞʥʝ-

ʥʠʡ. ʊʘʢʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʨʘʙʦʪʳ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʧʝʨʚʦʡ ʩʪʫʧʝʥʠ ʧʨʦʮʝʩʩʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʤʝ-

ʥʠʡ ʠ ʥʘʚʳʢʦʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʭʩʷ. 

ʉʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʨʘʙʦʪʳ ʩ ʫʢʘʟʘʥʠʝʤ ʠʭ ʚʳʧʦʣʥʝʥʠʷ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʫʢʘʟʘʥʠʷ ʜʣʷ 

ʵʪʠʭ ʨʘʙʦʪ ʜʘʶʪ ʦʙʱʝʝ ʥʘʧʨʘʚʣʝʥʠʝ ʩʧʦʩʦʙʘ ʜʝʡʩʪʚʠʷ, ʘ ʟʘʜʘʯʝʡ ʫʯʘʱʠʭʩʷ ʷʚʣʷʝʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʚʳʧʦʣʥʠʪʴ ʪʝ ʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʧʨʠʣʘʛʘʝʤʳʭ ʟʘʜʘʥʠʡ. ʋʢʘʟʘʥʠʷ 

ʜʦʣʞʥʳ ʜʘʚʘʪʴʩʷ ʢ ʪʝʤ ʟʘʜʘʥʠʷʤ, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʫ ʫʯʘʱʠʭʩʷ ʟʘʪʨʫʜʥʝʥʠʷ. ʇʨʠʤʝʨʦʤ ʪʘʢʦʛʦ ʫʢʘ-

ʟʘʥʠʷ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʛʦʪʦʚʳʡ ʯʝʨʪʝʞ ʢ ʟʘʜʘʯʝ. 

ʉʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʨʘʙʦʪʳ ʚʘʨʠʘʪʠʚʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʈʘʙʦʪʳ ʪʘʢʦʛʦ ʚʠʜʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ 

ʥʝʢʦʪʦʨʦʝ ʠʟʤʝʥʝʥʠʝ ʫʩʣʦʚʠʡ ʟʘʜʘʯʠ, ʢʦʪʦʨʫʶ ʜʦ ʵʪʦʛʦ ʫʯʘʱʠʝʩʷ ʫʞʝ ʨʝʰʘʣʠ. ɺʘʨʠʘʪʠʚʥʳʝ ʩʠʪʫʘ-

ʮʠʠ ʪʨʝʙʫʶʪ ʦʪ ʫʯʘʱʠʭʩʷ ʵʣʝʤʝʥʪʦʚ ʪʚʦʨʯʝʩʪʚ, ʵʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʫʩʣʦʚʠʷ 

ʟʘʜʘʯʠ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʪʘʢʠʭ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʨʘʙʦʪ ʜʝʷʪʝʣʴʥʦʩʪʴ ʰʢʦʣʴʥʠʢʘ ʥʦʩʠʪ ʢʦʥʩʪʨʫʢʪʠʚ-

ʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʩʦʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʝʤ: 

¶ ʋʯʝʥʠʢ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʩʫʱʝʩʪʚʫʶʱʠʝ ʠ ʥʝʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʠʟʥʘʢʠ ʧʦʥʷʪʠʷ ʠ ʜʦʣʞʝʥ 
ʠʭ ʦʪʣʠʯʘʪʴ. 

¶ ʋʯʘʱʠʡʩʷ ʩʧʦʩʦʙʝʥ (ʩ ʧʦʤʦʱʴʶ ʫʯʠʪʝʣʷ) ʥʘʭʦʜʠʪʴ ʙʣʠʞʘʡʰʠʝ ʤʝʪʦʧʨʝʜʤʝʪʥʳʝ ʩʚʷʟʠ. 

¶ ʋʯʘʱʠʡʩʷ ʜʦʣʞʝʥ ʫʤʝʪʴ ʚʠʜʝʪʴ ʚʥʝʰʥʠʝ ʠ ʚʥʫʪʨʝʥʥʠʝ ʩʚʦʡʩʪʚʘ ʦʙʲʝʢʪʘ. 

ʉʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʨʘʙʦʪʳ ʪʚʦʨʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʊʚʦʨʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ ʦʩʥʦʚʫ 

ʦʙʫʯʘʝʤʦʩʪʠ ʠ ʷʚʣʷʝʪʩʷ ʨʝʰʘʶʱʠʤ ʜʣʷ ʦʮʝʥʢʠ ʫʤʩʪʚʝʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ. ʊʚʦʨʯʝʩʪʚʦ ʧʨʦʷʚʣʷʝʪʩʷ ʠ 

ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺʠʜʳ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʨʘʙʦʪ ʪʚʦʨʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ: 

1) ʟʘʜʘʯʠ, ʚ ʢʦʪʦʨʳʭ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʪʚʦʨʯʝʩʢʦʝ ʦʬʦʨʤʣʝʥʠʝ; 2) ʠʟʛʦʪʦʚʣʝʥʠʝ ʥʘʛʣʷʜʥʳʭ ʧʦʩʦʙʠʡ; 

3) ʩʦʯʠʥʝʥʠʝ ʩʢʘʟʦʢ, ʩʪʠʭʦʚ; 4) ʥʘʧʠʩʘʥʠʝ ʜʦʢʣʘʜʦʚ ʠ ʨʝʬʝʨʘʪʦʚ. 

ʋʯʠʪʝʣʴ ʠʥʬʦʨʤʘʪʠʢʠ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʜʦʣʞʝʥ ʙʳʪʴ ʛʦʪʦʚ ʢ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʦʙʫʯʝʥʠʷ ʠ 

ʚʦʩʧʠʪʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʧʦʩʪʦʷʥʥʦ ʬʦʨʤʠʨʫʶʱʝʛʦʩʷ ʠ ʠʟʤʝʥʷʶʱʝʛʦʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘ ʦʩʥʦʚʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʆʥ ʜʦʣʞʝʥ ʫʤʝʪʴ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠʝʤʳ, ʤʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ ʦʙʫʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʪʠʚʠʨʦʚʘʣʠ ʙʳ ʫʯʘʱʠʭʩʷ ʢ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʦʤʫ ʦʙʫʯʝʥʠʶ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʀʂʊ. 

ʈʝʰʝʥʠʝ ʟʘʜʘʯ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʀʂʊ ʥʝ ʤʦʞʝʪ ʦʙʦʡʪʠʩʴ ʙʝʟ ʩʘʤʦʧʦʜʛʦʪʦʚʢʠ ʰʢʦʣʴʥʠʢʦʚ. ʆʥ 

ʜʦʣʞʝʥ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʦʨʘʙʦʪʘʪʴ ʩ ʫʯʝʙʥʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʧʨʠ ʵʪʦʤ ʨʘʟʚʠʚʘʝʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʭʩʷ. 

ʉʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʫʯʘʱʠʭʩʷ ʦʢʘʟʳʚʘʝʪ ʦʛʨʦʤʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʫʤʝʥʠʝ ʨʘʟʫʤʥʦ, ʩ ʧʦʣʴʟʦʡ 

ʨʘʩʧʨʝʜʝʣʷʪʴ ʩʚʦʝ ʩʚʦʙʦʜʥʦʝ ʚʨʝʤʷ, ʥʘʭʦʜʠʪʴ, ʦʪʙʠʨʘʪʴ ʠ ʫʩʚʘʠʚʘʪʴ ʥʫʞʥʫʶ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʦʙʫʯʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʶ, ʨʘʟʚʠʚʘʝʪ ʥʘʚʳʢʠ ʩʘʤʦʢʦʥʪʨʦʣʷ. ʆʥʘ ʧʦʤʦʛʘʝʪ ʨʘʟʚʠʚʘʪʴ ʫ ʫʯʘʱʠʭʩʷ ʪʘʢʠʝ ʢʘʯʝʩʪʚʘ 

ʢʘʢ ʚʦʣʶ, ʥʘʩʪʦʡʯʠʚʦʩʪʴ, ʩʘʤʦ ʦʨʛʘʥʠʟʦʚʘʥʥʦʩʪʴ, ʜʠʩʮʠʧʣʠʥʠʨʦʚʘʥʥʦʩʪʴ. ɺʳʨʘʙʘʪʳʚʘʝʪ ʪʘʢʠʝ ʫʤʝ-

ʥʠʷ ʠ ʦʧʝʨʘʮʠʠ ʢʘʢ ʩʠʥʪʝʟ, ʘʥʘʣʠʟ, ʩʨʘʚʥʝʥʠʝ, ʠʥʜʫʢʮʠʷ, ʜʝʜʫʢʮʠʷ. ʊʘʢʘʷ ʨʘʙʦʪʘ ʫʯʠʪ ʩʘʤʦʩʪʦʷʪʝʣʴ-

ʥʦʤʫ ʤʳʰʣʝʥʠʶ, ʧʦʟʚʦʣʷʝʪ ʚʳʨʘʙʦʪʘʪʴ ʠ ʩʬʦʨʤʠʨʦʚʘʪʴ ʩʚʦʡ ʩʦʙʩʪʚʝʥʥʳʡ ʩʪʠʣʴ, ʢʦʪʦʨʳʡ ʙʳ ʥʘʠʙʦ-

ʣʝʝ ʧʦʣʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʣʠʯʥʳʤ ʠʥʪʝʨʝʩʘʤ ʠ ʩʢʣʦʥʥʦʩʪʷʤ ʰʢʦʣʴʥʠʢʘ. 

ʊʘʢ ʢʘʢ ʟʘʜʘʯʘ ʦʙʨʘʟʦʚʘʥʠʷ ʥʝ ʤʦʞʝʪ ʩʚʦʜʠʪʴʩʷ ʪʦʣʴʢʦ ʢ ʥʘʜʝʣʝʥʠʶ ʫʯʘʱʠʭʩʷ ʥʝʢʦʪʦʨʦʡ ʩʠʩ-

ʪʝʤʦʡ ʟʥʘʥʠʡ, ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʫ ʥʠʭ ʫʤʝʥʠʝ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠʦʙʨʝʪʸʥʥʳʤʠ ʟʥʘʥʠʷ-

ʤʠ ʥʘ ʧʨʘʢʪʠʢʝ, ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠʤʝʥʷʪʴ ʠʭ ʚ ʥʦʚʦʡ ʩʠʪʫʘʮʠʠ, ʫʤʝʪʴ ʜʝʣʘʪʴ ʚʳʚʦʜʳ ʠ ʦʙʦʙʱʝʥʠʷ ʩʘ-

ʤʦʩʪʦʷʪʝʣʴʥʦ, ʥʘʭʦʜʠʪʴ ʨʝʰʝʥʠʷ ʚ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʫʩʣʦʚʠʷʭ [3]. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ, ʢʦʛʜʘ ʨʘʟʚʠʪʠʝ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ʧʨʦʠʩʭʦʜʠʪ ʯʨʝʟʚʳʯʘʡʥʦ ʙʳʩʪʨʦ, ʢʦʛʜʘ 

ʜʝʣʘʶʪʩʷ ʚʩʸ ʥʦʚʳʝ ʠ ʥʦʚʳʝ ʥʘʫʯʥʳʝ ʦʪʢʨʳʪʠʷ, ʢʦʛʜʘ ʧʦʷʚʣʷʶʪʩʷ ʥʝʠʟʚʝʩʪʥʳʝ ʨʘʥʝʝ ʦʪʨʘʩʣʠ ʥʘʫʢʠ, 

ʪʝʭʥʠʢʠ, ʵʢʦʥʦʤʠʢʠ, ʠʩʢʣʶʯʠʪʝʣʴʥʫʶ ʟʥʘʯʠʤʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʧʨʦʙʣʝʤʘ ʧʦʜʛʦʪʦʚʢʠ ʫʯʘʱʠʭʩʷ ʢ ʩʘ-

ʤʦʩʪʦʷʪʝʣʴʥʦʤʫ ʦʚʣʘʜʝʥʠʶ ʥʦʚʳʤʠ ʟʥʘʥʠʷʤʠ, ʢ ʠʟʫʯʝʥʠʶ ʥʘʫʯʥʦʡ ʠ ʪʝʭʥʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ. ɼʣʷ 

ʵʪʦʛʦ ʠʤ ʥʝʦʙʭʦʜʠʤʳ ʪʘʢʠʝ ʫʤʝʥʠʷ ʢʘʢ ʯʠʪʘʪʴ ʪʝʢʩʪ, ʥʘʩʳʱʝʥʥʳʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʚʳʯʣʝʥʷʪʴ ʠʟ ʥʝʛʦ 

ʛʣʘʚʥʦʝ, ʩʪʘʚʠʪʴ ʧʝʨʝʜ ʩʦʙʦʡ ʚʦʧʨʦʩʳ ʠ ʥʘʭʦʜʠʪʴ ʚ ʪʝʢʩʪʝ ʦʪʚʝʪʳ ʥʘ ʥʠʭ, ʦʧʨʝʜʝʣʷʪʴ, ʯʪʦ ʦʩʪʘʣʦʩʴ ʥʝ 
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ʚʳʷʩʥʝʥʥʳʤ ʜʦ ʢʦʥʮʘ, ʯʝʪʢʦ ʬʦʨʤʫʣʠʨʦʚʘʪʴ, ʯʪʦ ʠʤʝʥʥʦ ʥʘʜʦ ʚʳʷʩʥʠʪʴ, ʦʙʨʘʱʘʪʴʩʷ ʟʘ ʩʧʨʘʚʢʦʡ ʢ 

ʜʨʫʛʦʤʫ ʨʘʟʜʝʣʫ ʢʥʠʛʠ ʠʣʠ ʜʨʫʛʦʡ ʣʠʪʝʨʘʪʫʨʝ ʠ ʪ.ʧ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʦʜʛʦʪʦʚʠʪʴ ʫʯʘ-

ʱʠʭʩʷ ʢ ʧʨʠʤʝʥʝʥʠʶ ʟʥʘʥʠʡ ʚ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʷʭ, ʢ ʨʝʰʝʥʠʶ ʩʣʦʞʥʳʭ ʚʦʧʨʦʩʦʚ, ʚʳʙʦʨʫ ʠʟ 

ʠʤʝʶʱʝʛʦʩʷ ʥʘʙʦʨʘ ʨʝʰʝʥʠʡ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʠ ʪ.ʜ., ʥʝʦʙʭʦʜʠʤʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʫʤʝʥʠʷ ʚ ʨʝʰʝʥʠʠ ʟʘʜʘʯ. ʉʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʫʯʘʱʠʭʩʷ ʤʦʞʥʦ ʠ ʥʫʞʥʦ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ, ʦʪ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʜʝʡʩʪʚʠʡ ʧʦ ʦʙʨʘʟʮʫ ʠ ʫʟʥʘʚʘʥʠʝ ʦʙʲʝʢʪʦʚ ʧʫʪʝʤ ʠʭ ʩʨʘʚʥʝ-

ʥʠʷ ʩ ʠʟʚʝʩʪʥʳʤ ʦʙʨʘʟʮʦʤ ʜʦ ʩʦʩʪʘʚʣʝʥʠʷ ʤʦʜʝʣʠ ʠ ʘʣʛʦʨʠʪʤʘ ʜʝʡʩʪʚʠʡ ʚ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʩʠʪʫʘʮʠʷʭ. 
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ɸ.ɺ. ɺʘʩʠʣʴʝʚʘ, ʫʯʝʥʠʢ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʉ.ɸ. ʄʦʭʦʚ, ʫʯʠʪʝʣʴ ʠʥʬʦʨʤʘʪʠʢʠ  

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʄɹʆʋ çʃʠʮʝʡ  ̄2è 

ʉʆɿɼɸʅʀɽ ʐʂʆʃʔʅʆʁ ɺʀʈʊʋɸʃʔʅʆʁ ɹʀɹʃʀʆʊɽʂʀ 

ɺ ʥʘʰʝ ʚʨʝʤʷ ʚʩ yʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʠ ʘʢʪʫʘʣʴʥʦʩʪʴ ʥʘʙʠʨʘʶʪ ʵʣʝʢʪʨʦʥʥʳʝ ʧʫʙʣʠʢʘʮʠʠ. 

ɹʣʘʛʦʜʘʨʷ ʤʦʙʠʣʴʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ 3G ʠ Wi-Fi, ʠʥʪʝʨʥʝʪʦʤ ʤʦʞʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʚʝʟʜʝ ï ʜʦʤʘ, ʥʘ ʨʘ-

ʙʦʪʝ, ʚ ʜʦʨʦʛʝ, ʚ ʦʙʱʝʩʪʚʝʥʥʳʭ ʤʝʩʪʘʭ. ɺʳ ʤʦʞʝʪʝ ʦʪʢʨʳʪʴ ʞʫʨʥʘʣ ʥʘ ʩʚʦʝʤ ʩʤʘʨʪʬʦʥʝ ʠ ʣʠʩʪʘʪʴ 

ʪʦʯʥʦ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʙʫʤʘʞʥʳʡ. ɸ ʚʦʟʤʦʞʥʦ ʣʠ ʩʦʟʜʘʥʠʝ ʵʣʝʢʪʨʦʥʥʦʡ ʧʫʙʣʠʢʘʮʠʠ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ 

ʙʶʜʞʝʪʥʳʤʠ ʟʘʪʨʘʪʘʤʠ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʡ ʮʝʣʠ ʷ ʧʦʩʪʘʚʠʣʘ ʧʝʨʝʜ ʩʦʙʦʡ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

¶ ʇʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʵʣʝʢʪʨʦʥʥʳʤʠ ʧʫʙʣʠʢʘʮʠʷʤʠ ʠ ʚʳʷʩʥʠʪʴ ʚ ʯʝʤ ʠʭ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚ ʩʨʘʚʥʝ-

ʥʠʠ ʩ ʧʝʯʘʪʥʳʤʠ ʢʥʠʛʘʤʠ. 

¶ ʆʧʨʝʜʝʣʠʪʴʩʷ ʩʦ ʩʨʝʜʦʡ. 

¶ ʇʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʚʳʙʨʘʥʥʦʡ ʩʨʝʜʳ. 

¶ ʉʦʟʜʘʪʴ ʵʣʝʢʪʨʦʥʥʳʡ ʞʫʨʥʘʣ ʩʦʙʳʪʠʡ. 

¶ ʇʝʨʝʜʝʣʘʪʴ ʣʠʮʝʡʩʢʠʡ ʚʝʩʪʥʠʢ ʠʟ PDF ʬʦʨʤʘʪʘ ʚ ʵʣʝʢʪʨʦʥʥʫʶ ʧʫʙʣʠʢʘʮʠʶ. 

¶ ʇʝʨʝʜʝʣʘʪʴ ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʘʟʨʘʙʦʪʢʠ ʫʯʠʪʝʣʝʡ ʄɹʆʋ çʃʠʮʝʡ  ̄2è ʠʟ PDF ʬʦʨʤʘʪʘ ʚ ʵʣʝʢ-

ʪʨʦʥʥʫʶ ʧʫʙʣʠʢʘʮʠʶ. 

¶ ʇʦʟʥʘʢʦʤʠʪʴ ʫʯʘʱʠʭʩʷ 10 ʢʣʘʩʩʦʚ ʩ ʚʳʙʨʘʥʥʦʡ ʩʨʝʜʦʡ ʠ ʧʨʝʜʣʦʞʠʪʴ ʩʦʟʜʘʪʴ ʩʚʦʡ ʩʦʙʩʪ-

ʚʝʥʥʳʡ ʞʫʨʥʘʣ çʊʚʦʨʯʝʩʢʠʡ ʦʪʯʪyè. 

¶ ʈʘʟʤʝʩʪʠʪʴ ʵʣʝʢʪʨʦʥʥʫʶ ʙʠʙʣʠʦʪʝʢʫ ʥʘ ʩʘʡʪʝ ʄɹʆʋ çʃʠʮʝʡ  ̄2è. 

ʇʦʩʣʝ ʧʦʠʩʢʘ ʧʦʜʭʦʜʷʱʝʡ ʩʨʝʜʳ, ʢʦʪʦʨʘʷ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʙʳ ʚʩʝʤ ʤʦʠʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʷ ʚʳ-

ʙʨʘʣʘ Joomag, Calameo ʠ Youblisher. ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʳʙʨʘʥʥʳʭ ʩʨʝʜ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 

ʪʘʙʣʠʮʝ (ʧʣʶʩʦʤ ʦʙʦʟʥʘʯʝʥʦ ʥʘʣʠʯʠʝ ʢʨʠʪʝʨʠʷ, ʤʠʥʫʩʦʤ ʠ ʟʥʘʢʦʤ ʚʦʧʨʦʩʘ ï ʦʪʩʫʪʩʪʚʠʝ ʢʨʠʪʝʨʠʷ 

ʠʣʠ ʠʥʬʦʨʤʘʮʠʠ ʦ ʥʤy). 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ, ʷ ʧʨʠʰʣʘ ʢ ʚʳʚʦʜʫ, ʯʪʦ Youblisher ʥʝ ʧʦʜʭʦʜʠʪ ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚ-

ʣʝʥʥʳʭ ʤʥʦʶ ʟʘʜʘʯ, ʪʘʢ ʢʘʢ ʚ ʥʝʤ ʧʫʙʣʠʢʘʮʠʶ ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʪʦʣʴʢʦ ʥʘ ʦʩʥʦʚʝ ʩʦʟʜʘʥʥʦʛʦ PDF 

ʬʘʡʣʘ ʠ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ. 

Calameo ʪʘʢʞʝ ʥʝ ʧʦʜʭʦʜʠʣʦ ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ, ʪʘʢ ʢʘʢ ʚ ʥʝʤ ʝʩʪʴ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʳʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ, ʥʦ ʦʥ ʜʦʩʪʫʧʝʥ ʪʦʣʴʢʦ ʚ ʧʣʘʪʥʦʡ ʚʝʨʩʠʠ. 

Joomag, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʠʤʝʝʪ ʙʝʩʧʣʘʪʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʘʢʢʘʫʥʪʳ. ʆʥʠ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ ʠ ʩʪʫʜʝʥʪʘʤ ʩʦʪʨʫʜʥʠʯʘʪʴ, ʩʦʟʜʘʚʘʷ ʞʫʨʥʘʣʳ ʦʪʯʝʪʳ ʠ ʜʨʫʛʠʝ ʧʫʙʣʠʢʘʮʠʠ. ʉʪʫʜʝʥ-

ʪʳ ʠʤʝʶʪ ʜʦʩʪʫʧ ʪʦʣʴʢʦ ʢ ʪʝʤ ʞʫʨʥʘʣʘʤ, ʥʘʜ ʢʦʪʦʨʳʤʠ ʦʥʠ ʨʘʙʦʪʘʶʪ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʠʭ ʩʫʧʝʨʚʘʡʟʝ-

ʨʳ ʤʦʛʫʪ ʦʪʩʣʝʞʠʚʘʪʴ ʨʘʙʦʯʠʡ ʧʨʦʮʝʩʩ ʠ ʠʤʝʪʴ ʦʥʣʘʡʥ ʜʦʩʪʫʧ ʢ ʠʭ ʨʘʙʦʪʝ. ɺ ʵʣʝʢʪʨʦʥʥʳʝ ʧʫʙʣʠʢʘ-

ʮʠʠ ʩʨʝʜʳ Joomag ʤʦʞʥʦ ʚʩʪʘʚʣʷʪʴ ʚʠʜʝʦ, ʘʫʜʠʦ, ʩʣʘʡʜ ʰʦʫ, ʚʥʫʪʨʝʥʥʠʝ ʠ ʚʥʝʰʥʠʝ ʩʩʳʣʢʠ, ʠʥʩʪʨʫ-

ʤʝʥʪʳ ʚʝʨʩʪʢʠ (ʩʝʪʢʠ, ʩʣʦʠ), ʘ ʪʘʢʞʝ ʧʣʘʛʠʥʳ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʥʝ ʙʳʣʦ ʚ ʩʨʝʜʘʭ Calameo ʠ Youb-

lisher. 

Joomag ʧʦʟʚʦʣʷʝʪ ʪʨʠ ʚʘʨʠʘʥʪʘ ʩʦʟʜʘʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʧʫʙʣʠʢʘʮʠʡ: ʩʦʟʜʘʥʠʝ ʧʫʩʪʦʡ ʧʫʙʣʠʢʘ-

ʮʠʠ, ʩʦʟʜʘʥʠʝ ʧʦ ʰʘʙʣʦʥʫ ʠʣʠ ʥʘ ʦʩʥʦʚʝ PDF ʬʘʡʣʘ. 
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Joomag ʧʨʝʜʣʘʛʘʝʪ ʩʣʝʜʫʶʱʠʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ: ʪʝʢʩʪʦʚʳʝ ʙʣʦʢʠ, ʙʠʙʣʠʦʪʝʢʘ, ʚ ʢʦʪʦʨʦʡ ʭʨʘ-

ʥʷʪʩʷ ʚʩʝ ʤʝʜʠʘ ʬʘʡʣʳ, ʚʠʜʝʦ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʚʩʪʘʚʣʷʪʴ ʩ ʚʥʝʰʥʠʭ ʠʩʪʦʯʥʠʢʦʚ (YouTube, Vimeo) ʠʣʠ 

ʢʦʤʧʴʶʪʝʨʘ, ʬʦʪʦʛʘʣʝʨʝʷ, ʧʣʘʛʠʥʳ (ʩ ʧʦʤʦʱʴʶ ʧʣʘʛʠʥʘ ʯʘʪʘ, ʧʦʩʝʪʠʪʝʣʠ ʧʫʙʣʠʢʘʮʠʡ ʤʦʛʫʪ ʦʙʱʘʪʴ-

ʩʷ ʩ ɺʘʤʠ ʠʣʠ ʤʝʞʜʫ ʩʦʙʦʡ, ʥʝ ʚʳʭʦʜʷ ʟʘ ʧʨʝʜʝʣʳ ʞʫʨʥʘʣʘ, ʘ ʙʣʘʛʦʜʘʨʷ ʧʣʘʛʠʥʫ ʨʝʡʪʠʥʛʘ ʯʠʪʘʪʝʣʠ 

ʤʦʛʫʪ ʦʮʝʥʠʪʴ ʨʘʟʚʦʨʦʪ ʠʣʠ ʞʫʨʥʘʣ), ʩʩʳʣʢʠ, ʩʣʦʠ. 

 

ʈʠʩ. 1. ʇʨʠʤʝʨ ʠʥʪʝʨʬʝʡʩʘ 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʙʠʙʣʠʦʪʝʢʠ ʥʘʯʘʣʦʩʴ ʩ ʩʦʟʜʘʥʠʷ ʞʫʨʥʘʣʘ ʩʦʙʳʪʠʡ, ʚ ʢʦʪʦʨʳʡ ʚʦʰʣʠ ʚʩʝ ʤʝʨʦ-

ʧʨʠʷʪʠʷ, ʧʨʦʰʝʜʰʠʝ ʚ 2015ï2016 ʫʯʝʙʥʦʤ ʛʦʜʫ. ɼʣʷ ʵʪʦʛʦ ʙʳʣʦ ʩʦʟʜʘʥʦ ʜʚʘ ʰʘʙʣʦʥʘ, ʦʜʠʥ ʰʘʙʣʦʥ 

ʜʣʷ ʨʘʟʚʦʨʦʪʘ ʩ ʚʠʜʝʦ, ʘ ʚʪʦʨʦʡ ʰʘʙʣʦʥ ʜʣʷ ʨʘʟʚʦʨʦʪʘ ʙʝʟ ʚʠʜʝʦ.  

ʅʘ ʣʝʚʦʡ ʩʪʨʘʥʠʮʝ ʨʘʟʚʦʨʦʪʘ ʧʨʠʩʫʪʩʪʚʫʝʪ ʬʦʪʦʘʣʴʙʦʤ ʤʝʨʦʧʨʠʷʪʠʷ ʠ ʝʛʦ ʪʝʢʩʪʦʚʦʝ ʦʧʠʩʘʥʠʝ. 

ʅʘ ʧʨʘʚʦʡ ʩʪʨʘʥʠʮʝ ï ʦʙʣʘʩʪʴ ʜʣʷ ʚʠʜʝʦ, ʧʣʘʛʠʥ ʯʘʪʘ, ʧʣʘʛʠʥ ʨʝʡʪʠʥʛʘ ʠ ʢʥʦʧʢʘ çɼʦʤʦʡè, ʚʦʟʚʨʘ-

ʱʘʶʱʘʷ ʢ ʩʦʜʝʨʞʘʥʠʶ.  

25 ʚʳʧʫʩʢʦʚ çʃʠʮʝʡʩʢʦʛʦ ʚʝʩʪʥʠʢʘè ʙʳʣʠ ʧʨʝʦʙʨʘʟʦʚʘʥʳ ʠʟ PDF ʬʦʨʤʘʪʘ ʚ ʵʣʝʢʪʨʦʥʥʫʶ ʧʫʙ-

ʣʠʢʘʮʠʶ. 

ʄʝʪʦʜʠʯʝʩʢʠʝ ʧʦʩʦʙʠʷ ʫʯʠʪʝʣʝʡ ʠʟʥʘʯʘʣʴʥʦ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʪʘʭ: ʧʨʝ-

ʟʝʥʪʘʮʠʠ (PPT ʠ PPTX), ʜʦʢʫʤʝʥʪ Word (DOC ʠ DOCX) ʠ PDF. ʇʨʝʟʝʥʪʘʮʠʠ ʠ ʜʦʢʫʤʝʥʪʳ Word ʙʳʣʠ 

ʧʨʝʦʙʨʘʟʦʚʘʥʳ ʚ ʬʦʨʤʘʪ PDF, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʩʦʟʜʘʥʳ ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʘʟʨʘʙʦʪʢʠ ʚ ʚʠʜʝ ʵʣʝʢʪʨʦʥ-

ʥʦʡ ʧʫʙʣʠʢʘʮʠʠ.  

ɹʳʣʦ ʩʦʟʜʘʥʦ ʠʥʪʝʨʘʢʪʠʚʥʦʝ ʧʦʩʦʙʠʝ çɹʘʟʳ ʜʘʥʥʳʭè ʜʣʷ 8 ʢʣʘʩʩʦʚ, ʢʦʪʦʨʦʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʪʝʦʨʠʶ ʪʝʤʳ çɹʘʟʳ ʜʘʥʥʳʭè, ʪʨʝʥʠʨʦʚʦʯʥʳʡ ʪʝʩʪ çʍʨʘʥʝʥʠʝ ʠ ʦʙʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʠ ʚ ʙʘʟʘʭ ʜʘʥ-

ʥr ʭè ʠ ʧʣʘʛʠʥ ʯʘʪʘ, ʚ ʢʦʪʦʨʦʤ ʫʯʝʥʠʢʠ ʦʩʪʘʚʣʷʣʠ ʩʚʦʠ ʨʝʟʫʣʴʪʘʪʳ ʪʝʩʪʘ. 

ʅʘ ʟʘʥʷʪʠʷʭ ʵʣʝʢʪʠʚʘ çʊʝʭʥʦʣʦʛʠʷ ʦʙʨʘʙʦʪʢʠʚʠʜʝʦ ʠ ʛʨʘʬʠʢʠè ʫʯʝʥʠʢʠ 10 ʠ 11 ʢʣʘʩʩʦʚ ʙʳʣʠ 

ʦʟʥʘʢʦʤʣʝʥʳ ʩ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʩʨʝʜʳ Joomag. ʃʠʮʝʠʩʪʘʤ ʙʳʣʘ ʧʨʝʜʦʩʪʘʚʣʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʪʴ 

ʩʚʦʶ ʵʣʝʢʪʨʦʥʥʫʶ ʧʫʙʣʠʢʘʮʠʶ - ʪʚʦʨʯʝʩʢʠʝ ʦʪʯʝʪʳ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʙʦʪʳ ʥʘ ʟʘʥʷʪʠʷʭ ʵʣʝʢʪʠʚʥʦʛʦ 

ʢʫʨʩʘ.  

ɺ ʨʘʟʜʝʣ ʄʝʜʠʘ / ʇʫʙʣʠʢʘʮʠʠ ʥʘ ʩʘʡʪʝ ʄɹʆʋ çʃʠʮʝʡ  ̄2è ʨʘʟʤʝʱʝʥʘ ʚʠʨʪʫʘʣʴʥʘʷ ʙʠʙʣʠʦʪʝ-

ʢʘ, ʢʦʪʦʨʘʷ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʘʢʪʠʚʥʦ ʧʦʧʦʣʥʷʝʪʩʷ.  

ʇʨʦʝʢʪ ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ ʬʝʩʪʠʚʘʣʝ çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʦʙʨʘʟʦʚʘ-

ʥʠʠ: ʪʝʭʥʦʣʦʛʠʷ ʠ ʧʨʘʢʪʠʢʘè. 

ʉ ʧʦʣʥʳʤ ʪʝʢʩʪʦʤ ʨʘʙʦʪʳ ʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʚʳ ʤʦʞʝʪʝ ʦʟʥʘʢʦʤʠʪʴʩʷ ʥʘ ʩʘʡ-

ʪʝ ʄɹʆʋ çʃʠʮʝʡ  ̄2è (http://licey2-nv.ru) ʚ ʨʘʟʜʝʣʝ çʈʘʙʦʪʳ ʫʯʘʱʠʭʩʷ / ʇʨʦʝʢʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ.è 

 

ʃʠʪʝʨʘʪʫʨʘ 

1. ɹʘʙʫʨʦʚ ɺ. ʈʘʟʜʚʠʛʘʷ ʛʨʘʥʠʮʳ: ʤʝʜʠʘʪʝʢʘ ï ʰʘʛ ʚ ʥʦʚʦʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ / ɺ. ɹʘʙʫʨʦʚ // ɹʠʙʣʠʦʪʝʯʥʦʝ 

ʜʝʣʦ. ï 2007. 

2. ʉʝʤʝʥʦʚʘ ɽ. ʀʤʠʜʞ ʚ ʮʠʬʨʦʚʦʤ ʠʟʤʝʨʝʥʠʠ / ɽ. ʉʝʤʝʥʦʚʘ // ɹʠʙʣʠʦʪʝʢʘ. ï 2007. ï ˉ 1. ï ʉ. 57ï60. 

3. ʋʩʢʦʚʘ ɺ. ʀʤʠʜʞ ʧʨʦʬʠʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ / ɺ. ʋʩʢʦʚʘ // ɹʠʙʣʠʦʧʦʣʝ. ï 2007. ï ˉ 10. ï ʉ. 56ï59. 
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ʋɼʂ 373.62 

ʀ.ɸ. ɺʠʥʦʢʫʨʦʚ, ʩʪʫʜʝʥʪ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʖ.ɸ. ʐʠʪʠʢʦʚ, ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʈʆɹʆʊʆʊɽʍʅʀʂɸ ʂɸʂ ʉʈɽɼʉʊɺʆ ʌʆʈʄʀʈʆɺɸʅʀʗ ʂʃʖʏɽɺʓʍ 

ʂʆʄʇɽʊɽʅʎʀʁ ʋʏɸʑʀʍʉʗ 

ɺʥʝʜʨʝʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʚ ʰʢʦʣʳ ʩʪʨʝʤʠʪʝʣʴʥʦ ʥʘʙʠʨʘʝʪ ʦʙʦʨʦʪʳ. ʈʦʙʦʪʦ-

ʪʝʭʥʠʢʘ ʪʨʝʙʫʝʪ ʫʩʚʦʝʥʠʝ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ, ʘ ʪʘʢʞʝ ʩʠʩʪʝʤʳ ʦʮʝʥʠʚʘʥʠʷ ʠ ʢʦʥʪʨʦʣʷ [1, 

ʩ. 220]. 

ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ï ʥʦʚʦʝ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʦʙʫʯʝʥʠʷ ʰʢʦʣʴ-

ʥʠʢʦʚ, ʠʥʪʝʛʨʠʨʫʶʱʝʝ ʟʥʘʥʠʷ ʦ ʬʠʟʠʢʝ, ʤʝʭʘʪʨʦʥʠʢʝ, ʪʝʭʥʦʣʦʛʠʠ, ʤʘʪʝʤʘʪʠʢʝ, ʢʠʙʝʨʥʝʪʠʢʝ ʠ ʀʂʊ, 

ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʚʦʚʣʝʯʴ ʚ ʧʨʦʮʝʩʩ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʪʚʦʨʯʝʩʪʚʘ ʫʯʘʱʠʭʩʷ 

ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʆʜʥʦʡ ʠʟ ʟʘʜʘʯ ʩʠʩʪʝʤʳ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʟʘʣʦʞʠʪʴ ʦʩʥʦʚʳ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʣʠʯʥʦʩʪʠ, ʪ. ʝ. ʧʦʤʦʯʴ ʦʙʫʯʘʶʱʠʤʩʷ ʦʩʚʦʠʪʴ ʤʝʪʦʜʳ ʩʙʦʨʘ ʠ ʥʘʢʦʧʣʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ ʪʝʭʥʦʣʦʛʠʝʡ ʝʸ ʦʩʤʳʩʣʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ [2, ʩ. 105]. 

ʂʦʤʧʝʪʝʥʪʥʦʩʪʴ ʩʧʦʩʦʙʥʘ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʠ ʧʨʦʷʚʣʷʪʴʩʷ ʥʘ ʩʪʦʣʴʢʦ, ʥʘʩʢʦʣʴʢʦ ʫʩʧʝʰʥʦ ʯʝʣʦ-

ʚʝʢ ʫʩʚʦʠʪ ʜʘʥʥʫʶ ʠʤ ʜʝʷʪʝʣʴʥʦʩʪʴ [4, ʩ. 693]. ʂʘʢ ʧʦʤʦʯʴ ʨʝʙʸʥʢʫ ʩʪʘʪʴ ʧʦʪʝʥʮʠʘʣʴʥʦ ʢʦʤʧʝʪʝʥʪ-

ʥʳʤ ʚ ʪʘʢʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʢʘʢ ʨʦʙʦʪʦʪʝʭʥʠʢʘ. ɺʦʪ ʟʜʝʩʴ ʠ ʤʦʞʝʪ ʧʦʡʪʠ ʨʝʯʴ ʦ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʢʣʶʯʝ-

ʚʳʭ ʢʦʤʧʝʪʝʥʮʠʷʭ ʢʘʢ ʦʙ ʦʩʦʙʳʭ ʩʧʦʩʦʙʥʦʩʪʷʭ, ʢʦʪʦʨʳʝ ʠ ʧʦʟʚʦʣʷʶʪ ʯʝʣʦʚʝʢʫ ʤʘʢʩʠʤʘʣʴʥʦ ʵʬʬʝʢ-

ʪʠʚʥʦ ʩʪʘʥʦʚʠʪʴʩʷ ʢʦʤʧʝʪʝʥʪʥʳʤ ʚ ʪʝʭ ʠʣʠ ʠʥʳʭ ʦʙʣʘʩʪʷʭ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪ.ʝ.ʢʣʶʯʝʚʳʝ ʢʦʤʧʝʪʝʥʮʠʠ - 

ʵʪʦ ʪʦ, ʯʪʦ ʜʘʸʪ ʢʣʶʯ ʢ ʩʪʘʥʦʚʣʝʥʠʶ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ. ʂʦʤʧʝʪʝʥʪʥʦʩʪʴ - ʵʪʦ ʩʧʦʩʦʙʥʦʩʪʴ ʩʪʨʝʤʠʪʝʣʴ-

ʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʣʠʯʥʳʝ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʟʥʘʥʠʷ, ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ [4, ʩ. 694]. 

ʂʦʤʧʝʪʝʥʪʥʦʩʪʥʳʡ ʧʦʜʭʦʜ ʚʳʜʚʠʛʘʝʪ ʥʘ ʧʝʨʚʦʝ ʤʝʩʪʦ ʫʤʝʥʠʝ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʩʚʦʶ ʨʘʙʦʪʫ. ɿʘ-

ʧʦʤʥʠʪʴ ʠ ʦʪʚʝʪʠʪʴ ï ʵʪʦ ʥʘʢʦʧʣʝʥʠʝ ʟʥʘʥʠʡ, ʘ ʧʨʠʤʝʥʠʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʚʦ ʚʥʝ ʫʯʝʙ-

ʥʦʡ ʧʨʘʢʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ï ʵʪʦ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ [3, ʩ. 45]. 

ʋʚʝʣʠʯʠʣʘʩʴ ʨʦʣʴ ʥʝʢʦʪʦʨʳʭ ʢʘʯʝʩʪʚ ʣʠʯʥʦʩʪʠ, ʪʘʢʠʭ ʢʘʢ ʩʧʦʩʦʙʥʦʩʪʴ ʙʳʩʪʨʦ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ 

ʚ ʤʝʥʷʶʱʝʤʩʷ ʤʠʨʝ, ʦʩʚʘʠʚʘʪʴ ʥʦʚʳʝ ʧʨʦʬʝʩʩʠʠ ʠ ʦʙʣʘʩʪʠ ʟʥʘʥʠʡ, ʫʤʝʥʠʝ ʥʘʭʦʜʠʪʴ ʦʙʱʠʡ ʷʟʳʢ ʩ 

ʣʶʜʴʤʠ ʩʘʤʳʭ ʨʘʟʥʳʭ ʧʨʦʬʝʩʩʠʡ, ʢʫʣʴʪʫʨ ʠ ʜʨ. ɼʘʥʥʳʝ ʢʘʯʝʩʪʚʘ ʧʦʣʫʯʠʣʠ ʥʘʟʚʘʥʠʝ çʢʣʶʯʝʚʳʭ 

ʢʦʤʧʝʪʝʥʮʠʡè. ʇʦʜ ʢʣʶʯʝʚʳʤʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʷʤʠ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʰʢʦʣʴʥʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ ʧʦʥʠ-

ʤʘʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʫʯʘʱʠʭʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʜʝʡʩʪʚʦʚʘʪʴ ʚ ʩʠʪʫʘʮʠʠ [6, ʩ. 56]. 

ɸ.ɺ. ʍʫʪʦʨʩʢʦʡ (ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʘʢʘʜʝʤʠʢ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʘʢʘ-

ʜʝʤʠʠ, ʛ. ʄʦʩʢʚʘ) ʘʢʮʝʥʪʠʨʫʝʪ ʚʥʠʤʘʥʠʝ ʥʘ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ ʢʣʶʯʝʚʳʭ ʢʦʤʧʝʪʝʥʮʠʡ: 

¶ ʮʝʥʥʦʩʪʥʦ-ʩʤʳʩʣʦʚʳʝ; 

¶ ʦʙʱʝʢʫʣʴʪʫʨʥʳʝ; 

¶ ʫʯʝʙʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʳʝ; 

¶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ; 

¶ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʝ; 

¶ ʩʦʮʠʘʣʴʥʦ-ʪʨʫʜʦʚʳʝ; 

¶ ʢʦʤʧʝʪʝʥʮʠʠ ʣʠʯʥʦʩʪʥʦʛʦ ʩʘʤʦʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ [9, ʩ. 167]. 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝ ʧʝʨʝʯʠʩʣʝʥʥʦʛʦ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ, ʝʩʣʠ ʵʪʠ ʢʣʶʯʝʚʳʝ ʢʦʤʧʝʪʝʥʮʠʠ ʩʬʦʨʤʠ-

ʨʦʚʘʥʳ, ʟʥʘʯʠʪ, ʫ ʯʝʣʦʚʝʢʘ ʝʩʪʴ ʥʝʢʠʡ ʦʩʦʙʳʡ ʨʝʩʫʨʩ ʜʦʩʪʠʞʝʥʠʷ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʚ 

ʣʶʙʦʤ ʚʠʜʝ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʢʣʶʯʝʚʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʩʣʝʜʫʝʪ ʥʘʯʠʥʘʪʴ ʩ ʥʘʯʘʣʴʥʳʭ 

ʢʣʘʩʩʦʚ, ʪʘʢ ʢʘʢ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʜʝʪʠ ʯʘʱʝ ʚʦʩʧʨʠʠʤʯʠʚʳ ʢʦ ʚʩʝʤʫ ʥʦʚʦʤʫ, ʫ ʥʠʭ ʚʳʩʦʢʠʡ ʧʦʟʥʘʚʘ-

ʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ, ʞʝʣʘʥʠʝ ʢ ʦʙʱʝʥʠʶ ʩ ʦʢʨʫʞʘʶʱʠʤʠ [5, ʩ. 134]. 

ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʚʣʝʯʴ ʫʯʝʥʠʢʘ ʚ ʧʨʦʮʝʩʩ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʦʛʦ ʪʚʦʨʯʝʩʪʚʘ, ʠʩʧʦʣʴʟʫʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʢʦʥʩʪʨʫʢʪʦʨ. ʂʦʥʩʪʨʫʢʪʦʨ ʘʢʪʠʚʠʟʠʨʫʝʪ ʬʦʨ-

ʤʠʨʦʚʘʥʠʶ ʫʯʝʙʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʫʯʘʱʠʭʩʷ, ʟʘʥʠʤʘʷ ʦʩʦʙʫʶ ʨʦʣʴ ʚʦ ʚʥʝʫʨʦʯʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʈʦʙʦʪʦʪʝʭʥʠʢʘ - ʵʪʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 

ʤʝʭʘʥʠʟʤʦʚ - ʨʦʙʦʪʦʚ, ʦʙʣʘʜʘʶʱʠʝ ʤʦʜʫʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ ʠ ʚʣʘʜʝʶʱʠʝ ʤʦʱʥʳʤʠ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʘ-

ʤʠ. ʆʩʥʦʚʫ ʵʪʦʡ ʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʙʫʯʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʥʝʥʠʝ, ʢʘʢ ʚ ʫʯʝʙʥʦʡ, ʪʘʢ ʠ ʚʦ ʚʥʝ-

ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʪʦʨʦʚ [1, ʩ. 218]. 

ɼʦʩʪʘʪʦʯʥʦ ʧʨʦʯʥʫʶ ʧʦʟʠʮʠʶ ʥʘ ʨʳʥʢʝ ʧʦʜʦʙʥʦʛʦ ʚʠʜʘ ʪʦʚʘʨʦʚ ʟʘʥʠʤʘʶʪ ʢʦʥʩʪʨʫʢʪʦʨʳ ʢʦʤ-

ʧʘʥʠʠ LEGO. ʇʨʠʤʝʥʝʥʠʝ LEGO-ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʧʦʟʚʦʣʷʝʪ ʦʨʛʘʥʠʟʦʚʘʪʴ 
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ʪʚʦʨʯʝʩʢʫʶ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʨʘʙʦʪʫ ʦʙʫʯʘʶʱʠʭʩʷ, ʩʦʟʜʘʸʪ ʫʩʣʦʚʠʷ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʟʥʘʥʠʡ, 

ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ, ʪʝʤ ʩʘʤʳʤ, ʩʦʟʜʘʚʘʷ ʧʨʝʜʧʦʩʳʣʢʠ ʩ ʮʝʣʴʶ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʣʶʯʝʚʳʭ ʢʦʤʧʝʪʝʥʮʠʡ, ʪʦ ʝʩʪʴ ʛʦʪʦʚʥʦʩʪʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʢ ʵʬʬʝʢʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʚ ʨʘʟʣʠʯʥʳʭ ʞʠʟʥʝʥʥʳʭ ʩʠʪʫʘʮʠʷʭ [8, ʩ. 1321]. 

ʂʦʥʩʪʨʫʢʪʦʨ LEGO ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʫʯʝʥʠʢʘʤ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʙʨʘʪʴ ʠ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʧʨʦ-

ʩʪʳʝ ʤʦʜʝʣʠ ʯʝʨʝʟ ʧʨʠʣʦʞʝʥʠʷ ʚ ʢʦʤʧʴʶʪʝʨʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʥʩʪʨʫʢʪʦʨʦʚ LEGO ʚʦ ʚʥʝʫʨʦʯʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʰʢʦʣʝ, ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʤʦʪʠʚʘʮʠʶ ʫʯʘʱʠʭʩʷ, ʦʨʛʘʥʠʟʦʚʘʪʴ ʠʭ ʪʚʦʨ-

ʯʝʩʢʫʶ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʨʘʙʦʪʫ, ʘ ʢʨʦʤʝ ʪʦʛʦ ʧʦʟʚʦʣʷʝʪ ʰʢʦʣʴʥʠʢʘʤ ʚ ʬʦʨʤʝ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ 

ʠʛʨʳ ʫʟʥʘʪʴ ʤʥʦʛʠʝ ʚʘʞʥʳʝ ʠʜʝʠ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʚ ʜʘʣʴʥʝʡʰʝʡ ʞʠʟʥʠ ʥʘʚʳʢʠ [3, 

ʩ. 46]. 

ɺ ʢʫʨʩʝ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʤʦʞʥʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʢʣʶʯʝʚʳʝ ʢʦʤʧʝʪʝʥʮʠʠ: 

1. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ. ʅʘʚʳʢʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʠʥʬʦʨʤʘʮʠʠ ʚ ʫʯʝʙʥʳʭ ʧʨʝʜʤʝʪʘʭ 

ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʙʣʘʩʪʷʭ, ʘ ʪʘʢʞʝ ʚ ʦʢʨʫʞʘʶʱʝʤ ʤʠʨʝ. ɺʣʘʜʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʠʥ-

ʬʦʨʤʘʮʠʠ (ʪʝʣʝʚʠʟʦʨ, ʤʘʛʥʠʪʦʬʦʥ, ʪʝʣʝʬʦʥ, ʬʘʢʩ, ʢʦʤʧʴʶʪʝʨ, ʧʨʠʥʪʝʨ, ʤʦʜʝʤ, ʠ ʪ.ʧ.) ʠ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ (ʘʫʜʠʦʚʠʜʝʦʟʘʧʠʩʴ, ʵʣʝʢʪʨʦʥʥʘʷ ʧʦʯʪʘ, ʀʥʪʝʨʥʝʪ). ʇʦʠʩʢ, ʘʥʘʣʠʟ ʠ ʦʪʙʦʨ ʥʝ-

ʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʝʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ, ʩʦʭʨʘʥʝʥʠʝ ʠ ʧʝʨʝʜʘʯʘ. 

2. ʂʦʤʤʫʥʠʢʘʪʠʚʥʘʷ. ɿʥʘʥʠʝ ʷʟʳʢʦʚ, ʤʝʪʦʜʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʦʢʨʫʞʘʶʱʠʤʠ ʠ ʫʜʘʣʝʥʥʳʤʠ 

ʩʦʙʳʪʠʷʤʠ ʠ ʣʶʜʴʤʠ; ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʙʦʪʳ ʚ ʛʨʫʧʧʝ, ʢʦʣʣʝʢʪʠʚʝ, ʚʣʘʜʝʥʠʝ ʨʘʟʣʠʯʥʳʤʠ ʩʦʮʠʘʣʴʥʳʤʠ 

ʨʦʣʷʤʠ. ʋʯʝʥʠʢ ʜʦʣʞʝʥ ʫʤʝʪʴ ʧʨʝʜʩʪʘʚʠʪʴ ʩʝʙʷ, ʩʦʩʪʘʚʠʪʴ ʘʥʢʝʪʫ, ʟʘʷʚʣʝʥʠʝ, ʟʘʜʘʪʴ ʚʦʧʨʦʩ, ʚʝʩʪʠ 

ʜʠʩʢʫʩʩʠʶ ʠ ʜʨ. ʉ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʜʘʥʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʬʠʢʩʠʨʫʝʪʩʷ ʥʝʦʙʭʦʜʠ-

ʤʦʝ ʠ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʝʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʩʧʦʩʦʙʦʚ ʨʘʙʦʪʳ ʩ ʥʠʤʠ ʜʣʷ ʫʯʝ-

ʥʠʢʘ ʢʘʞʜʦʡ ʩʪʫʧʝʥʠ ʦʙʫʯʝʥʠʷ ʚ ʨʘʤʢʘʭ ʢʘʞʜʦʛʦ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʨʝʜʤʝʪʘ ʠʣʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʙʣʘʩ-

ʪʠ. 

3. ʋʯʝʙʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʘʷ. ʕʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʢʦʤʧʝʪʝʥʮʠʡ ʫʯʘʱʝʛʦʩʷ ʚ ʦʙʣʘʩʪʠ ʩʘʤʦʩʪʦʷʪʝʣʴ-

ʥʦʡ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʨʘʙʦʪʳ, ʩʦʜʝʨʞʘʱʝʡ ʢʦʤʧʦʥʝʥʪʳ ʣʦʛʠʯʝʩʢʦʡ, ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ, ʦʙʱʝʫʯʝʙʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʉʶʜʘ ʚʭʦʜʷʪ ʩʧʦʩʦʙʳ ʦʨʛʘʥʠʟʘʮʠʠ ʮʝʣʝʧʦʣʘʛʘʥʠʷ, ʧʣʘʥʠʨʦʚʘʥʠʷ, ʘʥʘʣʠʟʘ, ʨʝʬʣʝʢʩʠʠ, 

ʩʘʤʦʦʮʝʥʢʠ. ʇʦ ʦʪʥʦʰʝʥʠʶ ʢ ʠʟʫʯʘʝʤʳʤ ʦʙʲʝʢʪʘʤ ʦʙʫʯʘʶʱʠʝʩʷ ʫʯʘʪʩʷ ʜʦʙʳʚʘʪʴ ʟʥʘʥʠʷ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦ ʠʟ ʦʢʨʫʞʘʶʱʝʡ ʨʝʘʣʴʥʦʩʪʠ, ʚʣʘʜʝʶʪ ʧʨʠʝʤʘʤʠ ʫʯʝʙʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʧʨʦʙʣʝʤ, ʜʝʡʩʪʚʠʡ ʚ 

ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʩʠʪʫʘʮʠʷʭ. 

4. ʇʨʦʙʣʝʤʥʘʷ. ɻʦʪʦʚʥʦʩʪʴ ʢ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤ ʠ ʧʨʦʙʣʝʤʥʳʭ ʩʠʪʫʘʮʠʡ ʚ ʫʯʝʙʥʳʭ ʠ ʨʝʘʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ. ʉʦʟʜʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʪʨʝʭ ʧʨʝʜʳʜʫʱʠʭ. ɼʘʥʥʘʷ ʢʦʤʧʝʪʝʥʮʠʷ ʚʳʨʘʞʘʝʪʩʷ ʚ ʫʤʝʥʠʷʭ ʩʘʤʦ-

ʩʪʦʷʪʝʣʴʥʦ ʥʘʭʦʜʠʪʴ ʧʘʨʪʥʝʨʦʚ ʜʣʷ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ, ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʢʦʣʣʝʢʪʠʚʥʦʝ ʮʝʣʝʧʦʣʘʛʘʥʠʝ ʠ 

ʧʣʘʥʠʨʦʚʘʥʠʝ, ʜʝʡʩʪʚʦʚʘʪʴ ʚ ʨʦʣʠ ʩʠʪʫʘʪʠʚʥʦʛʦ ʣʠʜʝʨʘ ʛʨʫʧʧʳ ʠ ʚ ʨʦʣʠ ʠʩʧʦʣʥʠʪʝʣʷ, ʩʦʛʣʘʩʦʚʳʚʘʪʴ 

ʩʦʙʩʪʚʝʥʥʳʝ ʜʝʡʩʪʚʠʷ ʩ ʜʝʡʩʪʚʠʷʤʠ ʜʨʫʛʠʭ ʯʣʝʥʦʚ ʛʨʫʧʧʳ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ ʨʘʟʨʝʰʘʪʴ ʧʨʦʪʠʚʦʨʝ-

ʯʠʷ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʛʨʫʧʧʳ, ʦʩʫʱʝʩʪʚʣʷʪʴ ʦʙʱʝʩʪʚʝʥʥʦʝ ʠ ʧʝʨʩʦʥʘʣʴʥʦʝ 

ʧʦʜʚʝʜʝʥʠʝ ʠʪʦʛʦʚ, ʧʨʝʟʝʥʪʦʚʘʪʴ ʦʙʱʠʡ ʧʨʦʜʫʢʪ ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʨʫʧʧʳ [2, ʩ. 106]. 

ɿʘʥʷʪʠʷ ʧʦ ʨʦʙʦʪʦʪʝʭʥʠʢʝ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʤʥʦʛʦʩʪʦʨʦʥʥʝʛʦ ʨʘʟʚʠʪʠʷ ʫʯʘʱʠʭʩʷ ʠ ʬʦʨ-

ʤʠʨʦʚʘʥʠʷ ʦʩʥʦʚʥʳʭ ʢʣʶʯʝʚʳʭ ʢʦʤʧʝʪʝʥʮʠʡ, ʦʙʦʟʥʘʯʝʥʥʳʭ ʚ ʩʪʘʥʜʘʨʪʘʭ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ. ʉʨʝʜʠ 

ʥʠʭ: 

- ʩʧʦʩʦʙʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʚʳʜʚʠʞʝʥʠʝ ʛʠʧʦʪʝʟ, ʧʦʠʩʢ 
ʨʝʰʝʥʠʡ, ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʥʘʙʣʶʜʝʥʠʡ ʠ ʠʟʤʝʨʝʥʠʡ, ʫʩʪʘʥʦʚʣʝʥʠʝ ʧʨʠʯʠʥʥʦ- ʩʣʝʜʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ, 

ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʦʪʜʝʣʴʥʳʭ ʬʘʢʪʦʨʦʚ, ʦʙʨʘʙʦʪʢʘ ʠ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ; 

- ʧʨʝʜʤʝʪʥʳʝ ʫʤʝʥʠʷ (ʠʥʬʦʨʤʘʪʠʢʘ): ʦʩʥʦʚʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ, ʧʨʦʝʢʪʠʨʦʚʘ-

ʥʠʷ, ʘʣʛʦʨʠʪʤʠʟʘʮʠʠ, ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ; 

- ʚʦʩʧʨʠʷʪʠʝ ʤʝʞʧʨʝʜʤʝʪʥʳʭ ʩʚʷʟʝʡ: ʤʘʪʝʤʘʪʠʢʠ, ʠʥʬʦʨʤʘʪʠʢʠ, ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ ʠ ʜʨʫʛʠʭ 
ʧʨʝʜʤʝʪʦʚ; 

- ʨʘʟʚʠʪʠʝ ʪʚʦʨʯʝʩʢʦʛʦ, ʦʙʨʘʟʥʦʛʦ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ, ʣʦʛʠʯʝʩʢʦʛʦ, ʢʨʠʪʠʯʝʩʢʦʛʦ, ʢʨʝʘʪʠʚ-

ʥʦʛʦ ʤʳʰʣʝʥʠʡ;  

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ: ʨʘʙʦʪʘ ʚ ʢʦʣʣʝʢʪʠʚʝ ʧʦ ʚʳʨʘʙʦʪʢʝ ʠ ʨʝʘʣʠ-

ʟʘʮʠʠ ʠʜʝʡ, ʧʣʘʥʠʨʦʚʘʥʠʶ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʨʘʟʚʠʪʠʝ ʩʣʦʚʘʨʥʦʛʦ ʟʘʧʘʩʘ ʠ ʥʘʚʳʢʦʚ 

ʦʙʱʝʥʠʷ [6, ʩ. 105]. 

ɸ ʪʘʢʞʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʣʶʯʝʚʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʚ ʨʦʙʦʪʦʪʝʭʥʠʢʝ ʩʪʘʥʝʪ ʵʬʬʝʢʪʠʚʥʳʤ ʧʨʠ ʚʳ-

ʧʦʣʥʝʥʠʠ ʩʣʝʜʫʶʱʠʭ ʦʩʥʦʚʥʳʭ ʫʩʣʦʚʠʡ:  

1) ɻʦʪʦʚʥʦʩʪʠ ʧʝʜʘʛʦʛʘ ʢ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʶ.  

2) ɸʥʘʣʠʟʘ ʠʩʧʦʣʴʟʫʝʤʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʩʨʝʜʩʪʚ ʠ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ ʜʣʷ ʚʳʙʦʨʘ ʥʘʠʙʦʣʝʝ ʧʦʜ-

ʭʦʜʷʱʠʭ ʜʣʷ ʠʟʫʯʝʥʠʷ ʦʩʥʦʚ ʨʦʙʦʪʦʪʝʭʥʠʢʠ.  

3) ɸʥʘʣʠʟʘ ʤʝʩʪʘ ʠ ʨʦʣʠ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʰʢʦʣʳ. 
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4) ʈʘʟʨʘʙʦʪʢʠ ʢʫʨʩʘ ʧʦ ʨʦʙʦʪʦʪʝʭʥʠʢʝ ʠ ʚʢʣʶʯʝʥʠʝ ʝʛʦ ʚʦ ʚʥʝʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ [9, ʩ. 167]. 

ɺ ʭʦʜʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʚ ʩʬʝʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦ-

ʣʦʛʠʡ ʫʯʘʱʠʝʩʷ ʜʦʣʞʥʳ ʥʘʫʯʠʪʴʩʷ: 

¶ ʩʦʟʜʘʚʘʪʴ ʜʚʠʞʫʱʠʝʩʷ ʤʦʜʝʣʠ ʠ ʫʧʨʘʚʣʷʪʴ ʠʤʠ ʚ ʢʦʤʧʴʶʪʝʨʥʦ-ʫʧʨʘʚʣʷʝʤʳʭ ʩʨʝʜʘʭ; 

¶ ʦʧʨʝʜʝʣʷʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ (ʘʣʛʦʨʠʪʤ) ʜʝʡʩʪʚʠʡ;  

¶ ʩʦʩʪʘʚʣʷʪʴ ʠʥʩʪʨʫʢʮʠʠ (ʧʨʦʩʪʳʝ ʘʣʛʦʨʠʪʤʳ) ʚ ʥʝʩʢʦʣʴʢʦ ʜʝʡʩʪʚʠʡ, ʩʪʨʦʠʪʴ ʧʨʦʛʨʘʤʤʳ ʜʣʷ 
ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʠʩʧʦʣʥʠʪʝʣʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʥʩʪʨʫʢʮʠʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʠ ʧʦʚʪʦʨʝ-

ʥʠʷ; 

¶ ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʥʝʩʣʦʞʥʳʝ ʦʙʲʝʢʪʳ ʠ ʧʨʦʮʝʩʩʳ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ, ʩʚʦʝʡ ʩʦʙʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ; 

¶ ʤʦʜʝʣʠʨʦʚʘʪʴ ʦʙʲʝʢʪʳ ʠ ʧʨʦʮʝʩʩʳ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ [7, ʩ. 11]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʩʤʦʪʨʝʥʠʷ ʜʘʥʥʦʡ ʪʝʤʳ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʪʦ ʯʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ 

ʪʝʭʥʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʩ ʚʢʣʶʯʝʥʠʝʤ ʚ ʥʝʛʦ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ï ʷʚʣʷʝʪʩʷ çʪʦʯʢʦʡ ʨʦʩʪʘè ʠʥʬʦʨ-

ʤʘʪʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ, ʦʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʦ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʫʯʘʱʠʭʩʷ ʢ ʞʠʟʥʠ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʦʙ-

ʱʝʩʪʚʝ. ʇʨʦʮʝʩʩʳ ʦʙʫʯʝʥʠʷ ʠ ʚʦʩʧʠʪʘʥʠʷ ʬʦʨʤʠʨʫʶʪ ʯʝʣʦʚʝʢʘ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʦʥʠ ʠʤʝʶʪ ʜʝʷ-

ʪʝʣʴʥʦʩʪʥʳʝ ʬʦʨʤʳ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʪʝʭ ʠʣʠ ʠʥʳʭ ʪʠʧʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ [4, ʩ. 695]. 
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ɸ.ʆ. ɺʣʘʩʦʚ, ʩʪʫʜʝʥʪ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɽ.ɿ. ʅʠʢʦʥʦʚʘ, ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʊɽʍʅʆʃʆɻʀʗ ʆɹʈɸɹʆʊʂʀ ʏʀʉʃʆɺʆʁ ʀʅʌʆʈʄɸʎʀʀ  
ɺ ʇʈʆʌʀʃʔʅʓʍ ʂʋʈʉɸʍ ʀʅʌʆʈʄɸʊʀʂʀ 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ, ʢʦʪʦʨʦʝ ʥʘʟʳʚʘʝʪʩʷ çʠʥʬʦʨʤʘʮʠʦʥʥʳʤè, ʫʤʝʥʠʝ ʧʦʣʴʟʦʚʘʪʴʩʷ ʢʦʤ-

ʧʴʶʪʝʨʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʟʥʘʯʠʤʳʤ ʜʣʷ ʤʥʦʛʠʭ ʧʨʦʬʝʩʩʠʡ. ʇʦʵʪʦʤʫ ʠʟʫʯʝ-

ʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʦʙʨʘʙʦʪʢʠ ʯʠʩʣʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦʟʚʦʣʠʪ ʫʯʘʱʠʤʩʷ ʙʦʣʝʝ ʫʩʧʝʰʥʦ ʥʝ ʪʦʣʴʢʦ ʧʨʦ-

ʜʦʣʞʠʪʴ ʦʙʫʯʝʥʠʝ ʚ ʚʫʟʝ, ʥʦ ʠ ʩʦʮʠʘʣʠʟʠʨʦʚʘʪʴʩʷ ʚ ʦʙʱʝʩʪʚʝ. 

ʊʝʭʥʦʣʦʛʠʷ ʦʙʨʘʙʦʪʢʠ ʯʠʩʣʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚʭʦʜʠʪ ʚ ʦʙʷʟʘʪʝʣʴʥʳʡ ʤʠʥʠʤʫʤ ʩʦʜʝʨʞʘʥʠʷ ʦʩ-

ʥʦʚʥʦʛʦ ʩʨʝʜʥʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʙʦʣʴʰʠʥʩʪʚʦʤ ʰʢʦʣʴʥʳʭ ʧʨʦʛʨʘʤʤ. ʅʘ ʠʟʫʯʝʥʠʝ 

ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʯʠʩʣʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠʚ 10 ʢʣʘʩʩʝ ʦʪʚʦʜʠʪʩʷ 22 ʯʘʩʘ. 

ʋʤʝʥʠʝ ʦʙʨʘʙʘʪʳʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʭʦʜʠʪ ʚ ʧʦʥʷʪʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ. ʇʦʜ ʢʦʤʧʝʪʝʥʮʠʝʡ ʉ.ɺ. ʊʨʠʰʠʥʘ ʠ ɸ.ɺ. ʍʫʪʦʨʩʢʦʡ ʧʦʥʠʤʘʶʪ ʥʝʢʦ-

ʪʦʨʦʝ çʧʝʨʚʦʥʘʯʘʣʴʥʦ ʧʨʠʥʷʪʦʝ ʦʙʱʝʩʪʚʦʤ ʧʨʘʚʠʣʦ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʠ ʥʘʜʣʝʞʘʱʝʡ ʧʦʜʛʦʪʦʚʢʝ ʩʧʝ-

ʮʠʘʣʠʩʪʘ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʠʤ ʩʦʙʩʪʚʝʥʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʦʙʷʟʘʥʥʦʩʪʝʡè. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʢʦʤʧʝʪʝʥʮʠʷ ï ʵʪʦ ʫʤʝʥʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʥʘʭʦʜʠʪʴ, ʘʥʘʣʠʟʠʨʦ-
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ʚʘʪʴ, ʦʪʙʠʨʘʪʴ, ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʠ ʧʝʨʝʜʘʚʘʪʴ ʥʫʞʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʧʨʠ ʧʦʤʦʱʠ ʫʩʪʥʳʭ ʠ ʧʠʩʴʤʝʥʥʳʭ 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʀʩʭʦʜʷ ʠʟ ʪʨʝʙʦʚʘʥʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ, ʥʝʩʦʤʥʝʥʥʦ, ʯʪʦ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʢʦʥʢʨʝʪ-

ʥʦʛʦ ʫʨʦʚʥʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʩʧʝʮʠʘʣʠʩʪʫ ʥʝʦʙʭʦʜʠʤʦ: 

- ʧʦʩʪʦʷʥʥʦ ʧʨʠʦʙʨʝʪʘʪʴ ʥʦʚʝʡʰʠʝ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘ-

ʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ; 

- ʨʘʟʚʠʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʝ ʠ ʫʤʩʪʚʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ; 

- ʦʩʫʱʝʩʪʚʣʷʪʴ ʠʥʪʝʨʘʢʪʠʚʥʳʡ ʜʠʘʣʦʛ ʚ ʝʜʠʥʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʢʦʤʧʝʪʝʥʮʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʚʳʢʠ ʠ ʦʧʳʪ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʝʛʦʩʷ ʧʦ ʦʪʥʦ-

ʰʝʥʠʶ ʢ ʠʥʬʦʨʤʘʮʠʠ, ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʫʯʝʙʥʳʭ ʧʨʝʜʤʝʪʘʭ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʬʝʨʘʭ, ʘ ʪʘʢʞʝ ʚ ʦʢ-

ʨʫʞʘʶʱʝʤ ʤʠʨʝ. 

ɺʣʘʜʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʦʤʧʝʪʝʥʮʠʝʡ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʫʤʝʥʠʝ ʨʝʰʘʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1) ʆʩʚʦʝʥʠʝ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʟʥʘʥʠʡ, ʠʤʝʶʱʠʭ ʦʪʥʦʰʝʥʠʝ ʢ ʩʨʝʜʩʪʚʘʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʤ ʧʨʦʮʝʩʩʘʤ ʚ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʢʦʥʮʝʧʮʠʷʭ (ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ, ʙʠʦʣʦʛʠʯʝʩʢʠʭ, ʩʦʮʠʘʣʴ-

ʥʳʭ); 

2) ʋʤʝʪʴ ʧʨʠ ʧʦʤʦʱʠ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʧʨʝʜʤʝʪʦʚ (ʢʦʤʧʴʶʪʝʨ, ʤʦʜʝʤ, ʬʘʢʩ, ʧʨʠʥʪʝʨ, ʢʦʧʠʨ ʠ 
ʪ.ʜ.) ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʘʫʜʠʦ- ʠ ʚʠʜʝʦʟʘʧʠʩʴ, ʵʣʝʢʪʨʦʥʥʘʷ ʧʦʯʪʘ, ʉʄʀ, ʉʝʪʴ ʠʥʪʝʨʥʝʪ) 

ʩʦʙʩʪʚʝʥʥʦʨʫʯʥʦ ʥʘʭʦʜʠʪʴ, ʠʩʩʣʝʜʦʚʘʪʴ ʠ ʚʳʙʠʨʘʪʴ ʜʘʥʥʳʝ, ʬʦʨʤʠʨʦʚʘʪʴ, ʠʟʤʝʥʷʪʴ, ʩʦʭʨʘʥʷʪʴ ʠ ʧʝ-

ʨʝʜʘʚʘʪʴ ʝʝ; 

3) ʋʤʝʪʴ ʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ, ʘʣʛʦʨʠʪʤ, ʩʦʟʜʘʚʘʪʴ ʧʨʦʛʨʘʤʤʳ ʥʘ ʷʟʳʢʝ 
ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ; 

4) ʋʤʝʪʴ ʥʘʭʦʜʠʪʴ ʧʫʪʠ ʜʦʩʪʫʧʘ ʢ ʙʘʟʘʤ ʜʘʥʥʳʭ ʠ ʩʨʝʜʩʪʚʘʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ; 

5) ʇʦʥʠʤʘʪʴ ʦʪʣʠʯʠʝ ʬʦʨʤ ʠ ʩʧʦʩʦʙʦʚ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʚ ʚʝʨʙʘʣʴʥʦʡ, ʛʨʘʬʠʯʝʩʢʦʡ ʠ ʯʠ-

ʩʣʦʚʦʡ ʬʦʨʤʘʭ; 

6) ɿʥʘʪʴ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʜʦʩʪʫʧʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ ʠ ʫʤʝʪʴ ʠʤʠ ʧʦʣʴʟʦʚʘʪʴʩʷ; 

7) ʋʤʝʪʴ ʦʮʝʥʠʚʘʪʴʩʫʱʝʩʪʚʫʶʱʠʝʩʚʝʜʝʥʠʷ ʩ ʨʘʟʥʳʭ ʪʦʯʝʢ ʟʨʝʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʧʦʩʦʙʳ ʨʘʟ-

ʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ; 

8) ʋʤʝʪʴ ʧʨʠʤʝʥʷʪʴ ʠʤʝʶʱʠʝʩʷ ʩʚʝʜʝʥʠʷ ʧʨʠ ʨʝʰʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ. 

ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʷʚʣʷʝʪʩʷ ʫʤʝʥʠʝ ʨʘʙʦʪʘʪʴ ʩ 

ʯʠʩʣʦʚʦʡ ʠʥʬʦʨʤʘʮʠʝʡ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʩʪʘʨʰʘʷ ʰʢʦʣʘ ʷʚʣʷʝʪʩʷ ʧʨʦʬʠʣʴʥʦʡ, ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʦʩʦ-

ʙʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʧʦʜʙʦʨ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʜʣʷ ʢʘʞʜʦʛʦ ʧʨʦʬʠʣʷ ʧʨʠ ʠʟʫʯʝʥʠʠ ʪʝʤʳ çʆʙʨʘʙʦʪʢʘ 

ʯʠʩʣʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠè. ʉʦʜʝʨʞʘʥʠʝ ʪʘʢʠʭ ʟʘʜʘʯ ʜʦʣʞʥʦ ʦʪʚʝʯʘʪʴ ʪʝʤ ʨʝʘʣʴʥʳʤ ʩʠʪʫʘʮʠʷʤ, ʩ ʢʦʪʦ-

ʨʳʤʠ ʰʢʦʣʴʥʠʢʠ ʤʦʛʫʪ ʩʪʦʣʢʥʫʪʴʩʷ ʧʨʠ ʚʳʙʦʨʝ ʧʨʦʬʝʩʩʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʨʦʬʠʣʷ.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʢʘʟʦʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʆʙʨʘʟʦʚʘʥʠʷ ʦʪ 6 ʦʢʪʷʙʨʷ 2009 ʛ.  ̄413-ʌɿ ʚ ʩʪʘʨ-

ʰʝʡ ʰʢʦʣʝ ʦʩʥʦʚʥʳʤʠ ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʨʦʬʠʣʠ: 

1. ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ; 

2. ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ; 

3. ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ; 

4. ʩʦʮʠʘʣʴʥʦ-ʛʫʤʘʥʠʪʘʨʥʳʡ; 

5. ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʳʡ (ʙʠʦʣʦʛʠʷ ʠ ʛʝʦʛʨʘʬʠʠ). 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʪʝʤʳ çʆʙʨʘʙʦʪʢʘ ʯʠʩʣʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠè ʜʣʷ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ 

ʥʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʷʭ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʝʜʣʦʞʠʪʴ ʟʘʜʘʯʠ ʩʣʝʜʫʶʱʠʭ ʪʠʧʦʚ: 

- ʧʦʩʪʨʦʝʥʠʝ ʛʨʘʬʠʢʦʚ ʬʫʥʢʮʠʡ; 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʩʪʨʦʝʥʥʳʭ ʬʫʥʢʮʠʡ MSExcel; 

- ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ; 

- ʚʳʧʦʣʥʝʥʠʝ ʩʣʦʞʥʳʭ ʨʘʩʯʝʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʢʨʦʩʦʚ 

ʇʨʠʤʝʨʳ: 

1. ʀʩʧʦʣʴʟʫʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʆʉʊɸʊʆʂ, ʆʊɹʈ, ʧʦʣʫʯʠʪʴ ʩʫʤʤʫ ʮʠʬʨ ʯʠʩʣʘ ʦʪ 0 ʜʦ 
999. 

2. ʅʘ ʦʪʜʝʣʴʥʦʤ ʣʠʩʪʝ ʨʘʙʦʯʝʡ ʢʥʠʛʠ ʧʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ ʫ=-4 ʭ2+3 ʜʣʷ ʚʩʝʭ ʮʝʣʳʭ ʭ  ɴ

[-10, 10]. 

ɼʣʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʥʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʷʭ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʝʜʣʦʞʠʪʴ 

ʟʘʜʘʯʠ ʩʣʝʜʫʶʱʠʭ ʪʠʧʦʚ: 

- ʚʳʧʦʣʥʠʪʴ ʬʠʥʘʥʩʦʚʳʝ ʚʳʯʠʩʣʝʥʠʷ ʚ MS Excel; 

- ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʠʥʘʥʩʦʚʳʝ ʬʫʥʢʮʠʠ ʜʣʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ; 
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- ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʦʨʪʠʨʦʚʢʫ, ʬʠʣʴʪʨʘʮʠʶ, ʢʦʥʩʦʣʠʜʘʮʠʶ, ʧʦʜʚʝʜʝʥʠʝ ʠʪʦʛʦʚʠʩʚʦʜʥʳʝ ʦʪʯʝʪʳ 
ʚ ʙʘʟʘʭ ʜʘʥʥʳʭ, ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʩʧʠʩʢʦʚ ʚ MS Excel; 

ʇʨʠʤʝʨʳ ʟʘʜʘʯ: 

1. ʈʘʩʩʯʠʪʘʪʴ ʨʘʟʤʝʨ ʢʦʤʠʩʩʠʠ ʢʘʞʜʦʛʦ ʧʨʦʜʘʚʮʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʲʝʤʘ ʝʛʦ ʧʨʦʜʘʞ. 

2. ʈʘʩʩʯʠʪʘʪʴ ʦʙʱʠʡ ʦʙʲʸʤ ʧʨʦʜʘʞ, ʢʦʣʠʯʝʩʪʚʦ ʤʝʩʷʮʝʚ ʧʨʦʜʘʞ ʠ ʩʨʝʜʥʠʡ ʦʙʲʸʤ ʚʳʨʫʯʢʠ ʚ 
ʤʝʩʷʮ ʜʣʷ ʢʘʞʜʦʛʦ ʪʦʚʘʨʘ, ʠʩʧʦʣʴʟʫʷ ʬʫʥʢʮʠʠ ʉʋʄʄ, ʉʏɪʊ ʠ ʉʈɿʅɸʏ. 

ɼʣʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʥʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʷʭ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʧʨʝʜʣʦʞʠʪʴ ʟʘʜʘʯʠ ʩʣʝʜʫʶʱʠʭ ʪʠʧʦʚ: 

ï ʨʘʙʦʪʘ ʚ MSExcel ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʘʢʨʦʩʦʚ; 

ï ʨʘʙʦʪʘ ʩ ɹɼ; 

ï ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʦʨʪʠʨʦʚʢʫ, ʬʠʣʴʪʨʘʮʠʶ, ʢʦʥʩʦʣʠʜʘʮʠʶ, ʧʦʜʚʝʜʝʥʠʝ ʠʪʦʛʦʚʠʩʚʦʜʥʳʝ ʦʪʯʝʪʳ 
ʚ ʙʘʟʘʭ ʜʘʥʥʳʭ, ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʩʧʠʩʢʦʚ ʚ MS Excel; 

ʇʨʠʤʝʨʳ: 

1. ʉʦʟʜʘʪʴ ʤʘʢʨʦʩ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚʩʝʭ ʙʫʢʚ ʚ ʪʝʢʩʪʝ ʚ ʫʢʘʟʘʥʥʦʤ ʜʠʘʧʘʟʦʥʝ ʷʯʝʝʢ ʚ ʧʨʦ-

ʧʠʩʥʳʝ; 

2. ʆʪʬʠʣʴʪʨʦʚʘʪʴ ʜʘʥʥʳʝ ʚ ʩʧʠʩʢʝ. 

3. ʆʙʲʝʜʠʥʠʪʴ ʪʘʙʣʠʮʳ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚ ʨʘʟʥʳʭ ʢʥʠʛʘʭ: 

 

ɼʣʷ ʩʦʮʠʘʣʴʥʦ-ʛʫʤʘʥʠʪʘʨʥʦʛʦ ʧʨʦʬʠʣʷ ʥʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʷʭ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʝʜʣʦʞʠʪʴ 

ʟʘʜʘʯʠ ʩʣʝʜʫʶʱʠʭ ʪʠʧʦʚ: 

ï ʧʨʦʩʤʘʪʨʠʚʘʪʴ, ʜʦʧʦʣʥʷʪʴ ʠ ʦʙʥʦʚʣʷʪʴ ʜʘʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʥʥʳʭ ʬʦʨʤ;  

ï ʥʘʭʦʜʠʪʴ ʠ ʠʟʚʣʝʢʘʪʴ ʪʦʣʴʢʦ ʣʠʰʴ ʥʝʦʙʭʦʜʠʤʳʝ ʩʚʝʜʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʟʘʧʨʦʩʦʚ;  

ï ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʣʠʙʦ ʧʝʯʘʪʘʪʴ ʜʘʥʥʳʝ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʤʘʢʝʪʝ ʩ ʧʦʤʦʱʴʶ ʦʪʯʝʪʦʚ. 

ʇʨʠʤʝʨ: 

1. ʀʩʧʦʣʴʟʫʷ ʬʫʥʢʮʠʠ ʢʘʪʝʛʦʨʠʠ "ʊʝʢʩʪʦʚʳʝ" (ʉʎɽʇʀʊʔ, ɼʃʉʊʈ, ʇʉʊʈ), ʚʳʧʦʣʥʠʪʴ ʟʘʜʘʥʠʝ. 
ɺ ʷʯʝʡʢʝ A2 ʚʚʝʩʪʠ ʩʚʦʸ ʠʤʷ, ʚ ʷʯʝʡʢʝ A3 - ʜʦʣʞʥʦ ʧʦʷʚʠʪʩʷ ʧʨʠʚʝʪʩʪʚʠʝ "ɿʜʨʘʚʩʪʚʫʡʪʝ, ʀʤʷ!". 

2. ʈʘʟʨʘʙʦʪʘʪʴ ʪʘʙʣʠʮʫ, ʩʦʜʝʨʞʘʱʫʶ ʩʣʝʜʫʶʱʠʝ ʩʚʝʜʝʥʠʷ ʦʙ ʘʙʠʪʫʨʠʝʥʪʘʭ: ʬʘʤʠʣʠʷ, ʦʮʝʥʢʠ 

ʟʘ ʵʢʟʘʤʝʥʳ ʧʦ ʤʘʪʝʤʘʪʠʢʝ, ʨʫʩʩʢʦʤʫ ʠ ʠʥʦʩʪʨʘʥʥʦʤʫ ʷʟʳʢʘʤ, ʩʫʤʤʘ ʙʘʣʣʦʚ ʟʘ ʪʨʠ ʵʢʟʘʤʝʥʘ ʠ ʠʥ-

ʬʦʨʤʘʮʠʶ ʦ ʟʘʯʠʩʣʝʥʠʠ: ʝʩʣʠ ʩʫʤʤʘ ʙʘʣʣʦʚ ʙʦʣʴʰʝ ʠʣʠ ʨʘʚʥʘ ʧʨʦʭʦʜʥʦʤʫ ʙʘʣʣʫ ʠ ʦʮʝʥʢʘ ʟʘ ʵʢʟʘʤʝʥ 

ʧʦ ʤʘʪʝʤʘʪʠʢʝ ð 4 ʠʣʠ 5, ʪʦ ʘʙʠʪʫʨʠʝʥʪ ʟʘʯʠʩʣʝʥ ʚ ʫʯʝʙʥʦʝ ʟʘʚʝʜʝʥʠʝ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ð ʥʝʪ. 

ɼʣʷ ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʦʛʦ ʧʨʦʬʠʣʷ ʥʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʷʭ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʝʜʣʦʞʠʪʴ ʟʘʜʘ-

ʯʠ ʩʣʝʜʫʶʱʠʭ ʪʠʧʦʚ: 

ï ʧʦʩʪʨʦʝʥʠʝ ʛʨʘʬʠʢʦʚ, ʜʠʘʛʨʘʤʤ ʠ ʛʠʩʪʦʛʨʘʤʤ ʬʫʥʢʮʠʡ; 

ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʩʪʨʦʝʥʥʳʭ ʬʫʥʢʮʠʡ MSExcel; 

ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʘʢʝʪʘ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ; 

ʇʨʠʤʝʨ: 

1. ʉ ʧʦʤʦʱʴʶ ʙʠʥʦʤʠʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʦʚʘ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ 7 ʠʟ 10 

ʙʨʠʛʘʜʠʨʦʚ, ʩʜʘʶʱʠʭ ʪʝʩʪ ʥʘ ʪʝʭʥʠʢʫ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʝʛʦ ʧʨʦʡʜʫʪ, ʝʩʣʠ ʚʝʨʦʷʪʥʦʩʪʴ ʫʩʧʝʭʘ ʜʣʷ ʢʘʞ-

ʜʦʛʦ ʠʟ ʙʨʠʛʘʜʠʨʦʚ ʨʘʚʥʘ İ (ʪ. ʝ. ʢʘʞʜʳʡ ʙʨʠʛʘʜʠʨ ʟʥʘʝʪ ʧʦʣʦʚʠʥʫ ʤʘʪʝʨʠʘʣʘ). 

2. ʉ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʘʢʝʪʘʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʩʛʝʥʝʨʠʨʦʚʘʪʴ ʤʘʩʩʠʚ ʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ, 

ʧʦʩʪʨʦʠʪʴ ʠʥʪʝʨʚʘʣʴʥʳʡ ʚʘʨʠʘʮʠʦʥʥʳʡ ʨʷʜ, ʚʳʯʠʩʣʠʪʴ ʯʘʩʪʦʪʳ ʠ ʧʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢʠ ʠʭ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʜʦʙʨʘʥʥʳʝ ʩ ʫʯʝʪʦʤ ʧʨʦʬʠʣʷ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘʥʠʷ ʧʦ ʦʙʨʘʙʦʪʢʝ ʯʠʩʣʦʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʩ ʧʦʤʦʱʴʶ MSExcel ʙʫʜʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʝ ʪʦʣʴʢʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʢʦʤʧʝʪʝʥʮʠʠ ʫʯʘʱʠʭʩʷ, ʥʦ ʠ ʥʘʯʘʣʴʥʦʤʫ ʧʦʛʨʫʞʝʥʠʶ ʠʭ ʩʧʝʮʠʬʠʢʫ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʠ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʇʨʦʬʠʣʴʥʦʝ ʦʙʫʯʝʥʠʝ ʠ ʵʣʝʢʪʠʚʥʳʝ ʢʫʨʩʳ ʚ ʩʨʝʜʥʝʡ ʰʢʦʣʝ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. URL: 

http://moluch.ru/conf/ped/archive/21/1617 

2. ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʧʨʝʜʤʝʪʘ ʠʥʬʦʨʤʘʪʠʢʘ ʠ ʀʂʊ ʜʣʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦïʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ [ʕʣʝʢ-

ʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. URL: http://www.eidos.ru/journal/2005/0910-02.htm 

3. ʕʣʝʢʪʨʦʥʥʦʝ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ MSExcel [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. URL: 

http://umk.portal.kemsu.ru/NIT2/intro/index.htm 

4. ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʧʨʝʜʤʝʪʘ ʠʥʬʦʨʤʘʪʠʢʘ ʠ ʀʂʊ ʜʣʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ- [ʕʣʝʢ-

ʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. URL: http://www.wikidocs.ru/preview/91263 

5. ʇʨʦʬʠʣʴʥʦʝ ʦʙʫʯʝʥʠʝ ʚ ʰʢʦʣʝ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. URL: https://ubo.ru/articles/?cat=136&pub=1274 
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ɸ.ɸ. ɺʦʨʦʰʠʣʦʚʘ, ʂ.ʖ. ɸʜʘʤʢʝʚʠʯʫʩ, ʩʪʫʜʝʥʪ r
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɽ.ɺ. ʂʠʨʛʠʟʦʚʘ, ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʛ. ʃʝʩʦʩʠʙʠʨʩʢ, ʃʝʩʦʩʠʙʠʨʩʢʠʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ï ʬʠʣʠʘʣ 

ʉʠʙʠʨʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʇʈɸʂʊʀʂʆ-ʆʈʀɽʅʊʀʈʆɺɸʅʅʓʁ ʇʆɼʍʆɼ  
ɺ ʆɹʋʏɽʅʀʀ ʀʅʌʆʈʄɸʊʀʂɽ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʙʱʝʩʪʚʦ ʧʨʝʜʲʷʚʣʷʝʪ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʚʳʧʫʩʢʥʠʢʘʤ ʰʢʦʣʳ XXI ʚʝʢʘ. 

ʎʝʥʥʦʩʪʴʶ ʩʪʘʥʦʚʷʪʩʷ ʥʝ ʧʨʦʩʪʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʟʥʘʥʠʷ ʰʢʦʣʴʥʠʢʘ ʧʦ ʢʘʢʦʤʫ-ʣʠʙʦ ʧʨʝʜʤʝʪʫ, ʘ 

ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʠʦʙʨʝʪʘʪʴ ʟʥʘʥʠʷ; ʧʨʠʤʝʥʷʪʴ ʧʨʠʦʙʨʝʪʝʥʥʳʝ ʟʥʘʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ; 

ʨʘʙʦʪʘʪʴ ʩ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʠʥʬʦʨʤʘʮʠʝʡ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ, ʦʙʦʙʱʘʪʴ ʠ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʝʝ; ʠʩʢʘʪʴ 

ʦʧʪʠʤʘʣʴʥʳʝ ʧʫʪʠ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ; ʙʳʪʴ ʢʦʤʤʫʥʠʢʘʙʝʣʴʥʳʤ ʠ ʫʤʝʪʴ ʨʘʙʦʪʘʪʴ ʚ ʠʟʤʝ-

ʥʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʘ ʪʘʢʞʝ ʧʨʦʚʦʜʠʪʴ ʩʘʤʦʘʥʘʣʠʟ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [3]. 

ɼʦʣʛʠʝ ʛʦʜʳ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʢʘʢ ʚ ʰʢʦʣʘʭ, ʪʘʢ ʠ ʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ, 

ʩʪʨʦʠʣʩʷ ʥʘ ʦʩʥʦʚʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ çɿʥʘʥʠʷ ï ʋʤʝʥʠʷ ï ʅʘʚʳʢʠè. ʇʨʠ ʵʪʦʤ ʠʤʝʥʥʦ ʫʩʚʦʝʥʠʶ ʟʥʘ-

ʥʠʡ ʫʜʝʣʷʣʦʩʴ ʥʘʠʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ. ʇʨʠʥʷʪʦ ʙʳʣʦ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ ʬʦʨʤʠʨʫʶʪʩʷ ʚ 

ʧʨʦʮʝʩʩʝ ʧʦʣʫʯʝʥʠʷ ʥʦʚʳʭ ʟʥʘʥʠʡ. ʅʦ ʤʥʦʛʦʣʝʪʥʷʷ ʧʨʘʢʪʠʢʘ ʜʘʣʘ ʧʦʥʷʪʴ, ʯʪʦ ʚʦʟʥʠʢʣʘ ʧʨʦʙʣʝʤʘ 

ʨʘʟʨʳʚʘ ʟʥʘʥʠʡ ʦʪ ʧʨʘʢʪʠʯʝʩʢʠʭ ʫʤʝʥʠʡ. 

ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʟʘʜʘʯ ʩʦʚʨʝʤʝʥʥʦʡ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʨʝʘʣʠʟʘʮʠʠ ʌɻʆʉ ʷʚʣʷ-

ʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʫʯʝʙʥʳʭ ʜʝʡʩʪʚʠʡ (ʋʋɼ) ʫʯʘʱʠʭʩʷ. ʋʋɼ ï ʵʪʦ ʫʤʝʥʠʷ 

ʫʯʘʠɦʭʩʷ, ʘ ʪʦʯʥʝʝ ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʧʦʩʦʙʦʚ ʜʝʡʩʪʚʠʷ ʫʯʘʱʝʛʦʩʷ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʦʝ ʫʩʚʦʝʥʠʝ ʥʦʚʳʭ ʟʥʘʥʠʡ, ʘ ʪʘʢʞʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʤʝʥʠʡ ʦʨʛʘʥʠʟʦʚʘʪʴ ʵʪʦʪ ʧʨʦʮʝʩʩ. ʋʋɼ ʦʙʲ-

ʝʜʠʥʷʝʪ ʚ ʩʝʙʝ ʣʠʯʥʦʩʪʥʳʝ ʠ ʤʝʪʘʧʨʝʜʤʝʪʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʧʨʦʮʝʩʩʘ 

ʦʙʫʯʝʥʠʷ ʧʨʠʦʙʨʝʪʘʝʪ ʚʩʝ ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʫʯʝʥʠʢ ʥʘʠʙʦʣʝʝ ʧʨʦʯʥʦ ʫʩʚʦʠʣ ʠ ʟʘʢʨʝʧʠʣ ʟʥʘʥʠʷ ʧʦ ʢʘʢʦʤʫïʣʠʙʦ ʧʨʝʜʤʝʪʫ, 

ʪʨʝʙʫʝʪʩʷ ʥʘʩʪʨʦʠʪʴ ʫʯʘʱʝʛʦʩʷ ʥʘ ʧʦʟʠʪʠʚʥʦʝ ʦʪʥʦʰʝʥʠʝ ʠ ʠʥʪʝʨʝʩ ʢ ʤʘʪʝʨʠʘʣʫ. ʄʘʪʝʨʠʘʣ, ʢʦʪʦʨʳʡ 

ʙʫʜʝʪ ʠʥʪʝʨʝʩʝʥ ʠ ʟʥʘʯʠʤ ʜʣʷ ʫʯʝʥʠʢʘ ʙʫʜʝʪ ʚʦʩʧʨʠʥʠʤʘʪʴʩʷ ʠʤ ʢʘʢ ʥʘʠʙʦʣʝʝ ʣʝʛʢʠʡ. ʇʦʵʪʦʤʫ ʧʝʨʝʜ 

ʩʦʚʨʝʤʝʥʥʳʤ ʫʯʠʪʝʣʝʤ ʩʪʦʠʪ ʟʘʜʘʯʘ ʦʨʛʘʥʠʟʦʚʘʪʴ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʥ ʙʳʣ ʥʝ 

ʪʦʣʴʢʦ ʧʦʟʥʘʚʘʪʝʣʴʥʳʤ, ʥʦ ʪʘʢʞʝ ʠ ʪʚʦʨʯʝʩʢʠʤ, ʘ ʟʥʘʥʠʷ ʙʳʣʠ ʚʦʩʪʨʝʙʦʚʘʥʳ ʠ ʰʢʦʣʴʥʠʢʠ ʧʦʥʠʤʘʣʠ 

ʠʭ ʟʥʘʯʠʤʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʚ ʩʚʦʝʡ ʞʠʟʥʠ. 

ʎʝʣʴ ʧʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ï ʵʪʦ ʨʘʟʚʠʪʠʝ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ, ʦʨʛʘ-

ʥʠʟʘʮʠʷ ʧʦʠʩʢʘ ʥʦʚʳʭ ʟʥʘʥʠʡ, ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʉʫʪʴ ʧʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʫʯʠʪʝʣʴ ʤʦʛ ʚʳʩʪʨʦʠʪʴ ʫʯʝʙ-

ʥʳʡ ʧʨʦʮʝʩʩ ʥʘ ʦʩʥʦʚʝ ʧʨʠʦʙʨʝʪʝʥʠʷ ʫʯʘʱʠʤʠʩʷ ʥʦʚʳʭ ʟʥʘʥʠʡ ʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʧʳ-

ʪʘ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ ʨʝʰʝʥʠʠ ʞʠʟʥʝʥʥʳʭ ʟʘʜʘʯ ʠ ʧʨʦʙʣʝʤ [2, ʩ. 52]. 

ɺ ʚʝʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʰʢʦʣʴʥʠʢʠ ʝʱʝ ʜʦ ʠʟʫʯʝʥʠʷ ʠʥʬʦʨʤʘ-

ʪʠʢʠ ʫʞʝ ʷʚʣʷʶʪʩʷ ʘʢʪʠʚʥʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʇʂ, ʦʥʠ ʟʥʘʢʦʤʳ ʩ ʦʩʥʦʚʘʤʠ ʨʘʙʦʪʳ ʟʘ ʢʦʤʧʴʶʪʝʨʦʤ 

ʠ ʠʤʝʶʪ ʦʧʳʪ ʨʘʙʦʪʳ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ. ɿʘʜʘʯʝʡ ʫʯʠʪʝʣʷ ʷʚʣʷʝʪʩʷ ʧʝʨʝʚʝʩʪʠ ʠʥʪʝʨʝʩ ʰʢʦʣʴʥʠʢʘ ʦʪ 

ʫʚʣʝʯʝʥʠʷ ʢʦʤʧʴʶʪʝʨʥʳʤʠ ʠʛʨʘʤʠ ʠ ʦʙʱʝʥʠʷ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʥʘ ʧʦʣʝʟʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʢʦʤʧʴʶ-

ʪʝʨʘ ʚ ʮʝʣʷʭ ʩʚʦʝʛʦ ʩʘʤʦʨʘʟʚʠʪʠʷ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʨʦʩʪʘ. ʅʘ ʫʨʦʢʘʭ ʠʥʬʦʨʤʘʪʠʢʠ ʧʨʘʢʪʠʢʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʯʠʪʝʣʶ ʩʦʯʝʪʘʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠ-

ʘʣ ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʢʘʢ ʚ ʧʦʚʩʝ-

ʜʥʝʚʥʦʡ, ʪʘʢ ʠ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʞʠʟʥʠ [5, ʩ. 101]. 

ʇʨʠʤʝʥʝʥʠʝ ʧʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʦʣʞʥʦ ʧʨʠʚʝʩʪʠ ʥʘʩ ʢ ʪʦʤʫ, ʯʪʦ ʨʘʟʚʠʪʠʝ 

ʫʯʝʥʠʢʘ ʩʪʘʥʝʪ ʛʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʢʘʢ ʜʣʷ ʫʯʠʪʝʣʷ, ʪʘʢ ʠ ʜʣʷ ʩʘʤʦʛʦ ʫʯʝʥʠʢʘ. ʊʘʢʦʡ ʩʧʦʩʦʙ ʦʨʛʘʥʠʟʘʮʠʠ 

ʦʙʫʯʝʥʠʷ ʜʦʣʞʝʥ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʤʝʥʠʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʦʩʪʠʛʘʪʴ ʟʥʘʥʠʷ ʠ ʨʘʟ-

ʚʠʚʘʪʴ ʤʳʩʣʠʪʝʣʴʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʇʨʠʢʣʘʜʥʘʷ ʩʪʦʨʦʥʘ, ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʝʜʤʝʪʘ çʀʥʬʦʨʤʘʪʠʢʘ ʠ ʀʂʊè. çɾʠʚʫʪ 

ʪʦʣʴʢʦ ʪʝ ʟʥʘʥʠʷ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪ ʧʨʠʤʝʥʝʥʠʝ ʥʘ ʧʨʘʢʪʠʢʝè ï ʵʪʦ ʚʳʩʢʘʟʳʚʘʥʠʝ ʟʘʣʦʞʝʥʦ ʚ ʦʩʥʦʚʫ 

ʩʠʩʪʝʤʳ ʧʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

ʇʨʠ ʪʘʢʦʤ ʦʙʫʯʝʥʠʠ ʩʦʟʜʘʝʪʩʷ ʩʚʷʟʴ ʦʙʫʯʝʥʠʷ ʩ ʧʨʘʢʪʠʢʦʡ, ʤʦʪʠʚʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʫʯʝʙ-

ʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʦʟʥʘʪʝʣʴʥʦʩʪʠ ʠ ʘʢʪʠʚʥʦʩʪʠ ʫʯʘʱʠʭʩʷ ʚ ʦʙʫʯʝʥʠʠ. ʇʨʠʦʨʠʪʝʪ ʦʪʜʘ-

ʝʪʩʷ ʪʘʢʠʤ ʟʘʜʘʯʘʤ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʫʯʘʱʠʤʩʷ ʧʦʥʠʤʘʥʠʝ ʧʨʠʤʝʥʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʣʫ-
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ʯʝʥʥʳʭ ʟʥʘʥʠʡ ʚ ʩʚʦʝʡ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ. ʊʘʢʠʝ ʟʘʜʘʯʠ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʪʴ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʤʦʪʠ-

ʚʘʮʠʷ ʢ ʠʟʫʯʝʥʠʶ ʠʥʬʦʨʤʘʪʠʢʠ [4, ʩ. 50] 

ɺ ʮʝʣʷʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʟʥʘʥʠʡ, ʫʯʘʱʠʭʩʷ ʥʘ ʫʨʦʢʘʭ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ: 

¶ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

¶ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

¶ ʩʠʪʫʘʮʠʦʥʥʳʭ ʟʘʜʘʯ; 

¶ ʨʘʟʚʠʪʠʷ ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ. 

ʉʠʪʫʘʮʠʦʥʥʳʝ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʥʘʟʳʚʘʶʪ ʫʯʝʙʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʝ, ʢʦʤʧʝʪʝʥʪʥʦʩʥʳʝ, ʢʦʤ-

ʧʝʪʝʥʪʥʦʩʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ, ʩʶʞʝʪʥʳʝ, ʢʦʥʪʝʢʩʪʥʳʝ, ʧʨʘʢʪʠʢʦ-ʥʘʧʨʘʚʣʝʥʥʳʝ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʧʨʦʚʝʨʢʠ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʫʤʝʥʠʡ ʧʨʠʤʝʥʷʪʴ ʥʘʢʦʧʣʝʥʥʳʝ ʟʥʘʥʠʷ ʚ ʧʦʚʩʝʜʥʝʚ-

ʥʦʡ ʞʠʟʥʠ. 

ʎʝʣʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʘʢʦʛʦ ʪʠʧʘ ʟʘʜʘʯ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʤʝʥʠʡ ʜʝʡʩʪʚʦʚʘʪʴ ʚ ʩʠʪʫʘ-

ʮʠʷʭ, ʩ ʢʦʪʦʨʳʤʠ ʫʯʝʥʠʢ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ. ʆʥʠ ʫʯʘʪ ʨʘʙʦʪʘʪʴ ʩ ʠʥʬʦʨʤʘʮʠʝʡ. 

ʅʘ ʫʨʦʢʘʭ ʠʥʬʦʨʤʘʪʠʢʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜ ʩʠʪʫʘʮʠʦʥʥʳʭ ʟʘʜʘʯ. ʕʪʠ ʟʘʜʘʯʠ ʷʚʣʷʶʪʩʷ 

ʭʦʨʦʰʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʢʣʶʯʝʥʠʝ ʫʯʝʥʠʢʘ ʚ ʧʨʦʮʝʩʩ ʧʦʟʥʘʥʠʷ ʠ ʧʦʤʦʛʘʝʪ 

ʨʘʟʚʠʚʘʪʴ ʩʧʦʩʦʙʥʦʩʪʠ ʫʯʘʱʠʭʩʷ ʨʝʰʘʪʴ ʢʦʥʢʨʝʪʥʳʝ ʞʠʟʥʝʥʥʳʝ ʟʘʜʘʯʠ, ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ ʚ ʧʦʩʪʦ-

ʷʥʥʦ ʤʝʥʷʶʱʠʭʩʷ ʫʩʣʦʚʠʷʭ. 

ʉʠʪʫʘʮʠʦʥʥʘʷ ʟʘʜʘʯʘ ï ʵʪʦ ʟʘʜʘʥʠʝ ʧʦʜʨʘʟʫʤʝʚʘʶʱʝʝ ʞʠʟʥʝʥʥʳʡ ʢʦʥʪʝʢʩʪ ʠ ʠʤʝʶʱʝʝ ʣʠʯʥʦ-

ʩʪʥʦ-ʟʥʘʯʠʤʳʡ ʚʦʧʨʦʩ, ʠʤʝʥʥʦ ʧʦʵʪʦʤʫ ʫʯʘʱʠʡʩʷ ʧʦʥʠʤʘʝʪ ʧʨʘʢʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʟʥʘʥʠʷ, ʧʦʣʫ-

ʯʝʥʥʫʶ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʰʝʥʠʷ.  

ʇʨʦʮʝʩʩ ʨʝʰʝʥʠʷ ʪʘʢʠʭ ʟʘʜʘʯ ʚʩʝʛʜʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ, ʙʝʟ ʢʦʪʦʨʳʭ ʨʝʰʝ-

ʥʠʝ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ: 

¶ ʟʥʘʥʠʝ; 

¶ ʧʦʥʠʤʘʥʠʝ; 

¶ ʧʨʠʤʝʥʝʥʠʝ; 

¶ ʘʥʘʣʠʟ; 

¶ ʩʠʥʪʝʟ; 

¶ ʦʮʝʥʢʘ. 

ʉʠʪʫʘʮʠʦʥʥʳʝ ʟʘʜʘʯʠ ʧʦʤʦʛʘʶʪ ʫʯʠʪʝʣʶ ʩʜʝʣʘʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʣʠʯʥʦ ʟʥʘʯʠʤʳʤ ʜʣʷ 

ʢʘʞʜʦʛʦ ʫʯʝʥʠʢʘ. ʇʨʠ ʪʘʢʦʡ ʧʦʜʘʯʝ ʤʘʪʝʨʠʘʣʘ ʫʯʘʱʠʝʩʷ ʩʨʘʟʫ ʞʝ ʤʦʛʫʪ ʧʨʦʩʣʝʜʠʪʴ ʚʟʘʠʤʦʩʚʷʟʴ ʪʝʦ-

ʨʠʠ ʩ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʧʨʝʜʝʣʠʪʴ ʜʣʷ ʩʝʙʷ ʚʦʟʤʦʞʥʦʩʪʠ ʜʘʣʴʥʝʡʰʝʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʥʠʡ. 

ʉʠʪʫʘʮʠʦʥʥʳʝ ʟʘʜʘʯʠ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ ʪʠʧʘ: 

¶ ʤʝʞʧʨʝʜʤʝʪʥʳʝ; 

¶ ʠʟ ʦʙʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ; 

¶ ʠʟ ʦʙʣʘʩʪʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [1]. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨʳ ʪʘʢʠʭ ʟʘʜʘʯ ʩ ʩʦʦʪʥʝʩʝʥʠʝʤ ʠʭ ʩ ʪʝʤʘʤʠ ʫʨʦʢʘ ʠʥʬʦʨʤʘʪʠʢʠ. 

ʄʝʞʧʨʝʜʤʝʪʥʳʝ: 

¶ ʩʦʟʜʘʥʠʝ ʘʣʛʦʨʠʪʤʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʟʘʜʘʯʠ (ʪʝʤʘ çɸʣʛʦʨʠʪʤʳè); 

¶ ʧʦʩʪʨʦʝʥʠʝ ʛʨʘʬʠʢʦʚ ʬʫʥʢʮʠʡ, ʜʠʘʛʨʘʤʤ; ʥʘʭʦʞʜʝʥʠʝ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʥʘ ʧʨʦʮʝʥʪʳ (ʪʝʤʘ 
çExcelè); 

¶ ʩʦʟʜʘʥʠʝ ʧʨʝʟʝʥʪʘʮʠʠ ʧʦ ʣʶʙʦʤʫ ʧʨʝʜʤʝʪʫ (ʪʝʤʘ çPowerPointè). 

ʀʟ ʦʙʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ: 

¶ ʥʘʧʠʩʘʥʠʝ ʨʝʟʶʤʝ, ʜʣʷ ʧʦʠʩʢʘ ʨʘʙʦʪʳ (ʪʝʤʘ çʈʘʙʦʪʘ ʩ ʪʝʢʩʪʦʚʳʤ ʜʦʢʫʤʝʥʪʦʤè; 

¶ ʨʘʟʨʘʙʦʪʢʘ ʜʠʟʘʡʥʘ ʚʠʟʠʪʥʳʭ ʢʘʨʪʦʯʝʢ ʜʣʷ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʠ (ʪʝʤʘ çʈʘʩʪʨʦʚʳʝ ʠ ʚʝʢʪʦʨ-

ʥʳʝ ʛʨʘʬʠʯʝʩʢʠʝ ʨʝʜʘʢʪʦʨʳè); 

¶ ʥʘʧʠʩʘʥʠʝ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʜʦʢʣʘʜʦʚ (ʪʝʤʘ çʉʦʮʠʘʣʴʥʘʷ ʠʥʬʦʨʤʘʪʠʢʘè); 

¶ ʩʦʟʜʘʥʠʝ ʠʛʨ (ʪʝʤʘ çʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʥʘ ʷʟʳʢʝ Pascalè); 

¶ ʥʘʧʠʩʘʥʠʝ ʘʣʛʦʨʠʪʤʘ ʠ ʧʨʦʛʨʘʤʤʳ ʧʦʜʩʯʝʪʘ ʛʦʣʦʩʦʚ ʚ ʧʨʝʜʚʳʙʦʨʥʦʡ ʢʦʤʧʘʥʠʠ ʥʘ ʜʦʣʞ-

ʥʦʩʪʴ ʧʨʝʟʠʜʝʥʪʘ ʜʣʷ 5 ʢʘʥʜʠʜʘʪʦʚ ʠ ʧʦʠʩʢʘ ʢʘʥʜʠʜʘʪʫʨʳ, ʠʤʝʶʱʝʡ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʛʦʣʦʩʦʚ 

(ʪʝʤʘ çʄʘʩʩʠʚʳè); 

¶ ʩʦʟʜʘʥʠʝ ʵʣʝʢʪʨʦʥʥʦʡ ʪʘʙʣʠʮʳ ʜʣʷ ʨʘʩʯʝʪʦʚ ʩʫʤʤʳ ʝʞʝʤʝʩʷʯʥʦʡ ʢʚʘʨʪʧʣʘʪʳ ʠ ʧʣʘʪʳ ʟʘ 

ʢʦʤʤʫʥʘʣʴʥʳʝ ʫʩʣʫʛʠ ʜʣʷ 7 ʢʚʘʨʪʠʨ (ʜʘʥʥʳʝ ʜʣʷ ʨʘʙʦʪʳ ʫʯʝʥʠʢʠ ʙʝʨʫʪ ʩʚʦʠ ʠ ʩʚʦʠʭ ʦʜʥʦʢʣʘʩʩʥʠ-

ʢʦʚ) (ʪʝʤʘ çExcelè). 
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ʀʟ ʦʙʣʘʩʪʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ: 

¶ ʩʦʟʜʘʥʠʝ ʪʘʙʣʠʮʳ ʜʣʷ ʨʘʩʯʝʪʘ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ (ʪʝʤʘ çExcelè). 

ʇʨʠʤʝʥʝʥʠʝ ʩʠʪʫʘʪʠʚʥʳʭ ʟʘʜʘʯ ʥʘ ʫʨʦʢʝ ʜʦʣʞʥʦ ʦʪʚʝʯʘʪʴ ʩʣʝʜʫʶʱʠʤ ʧʨʘʚʠʣʘʤ: 

1. ɿʘʜʘʯʘ ʧʦ ʤʘʢʩʠʤʫʤʫ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʠʙʣʠʞʝʥʘ ʢ ʞʠʟʥʠ ʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. ʊʘʢ, ʯʪʦʙʳ ʨʝ-

ʙʝʥʦʢ ʤʦʛ ʫʩʪʘʥʦʚʠʪʴ ʩʚʷʟʴ ʟʘʜʘʯʠ ʩ ʥʘʢʦʧʣʝʥʥʳʤ ʦʧʳʪʦʤ ʠ ʚʠʜʝʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʚ ʙʫ-

ʜʫʱʝʤ. 

2. ɼʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʫʯʝʥʠʢʫ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʩʠʪʫʘʮʠʶ ʩʦ ʩʚʦʝʡ ʪʦʯʢʠ ʟʨʝʥʠʷ. 

3. ʉʦʟʜʘʪʴ ʚ ʟʘʜʘʯʝ ʧʨʦʙʣʝʤʫ ʠ ʧʨʦʪʠʚʦʨʝʯʠʝ. 

4. ʆʙʝʩʧʝʯʠʪʴ ʨʝʰʘʝʤʦʩʪʴ ʟʘʜʘʥʠʷ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʚʨʝʤʝʥʥʳʭ ʨʘʤʢʘʭ. 

5. ʇʦʜʦʙʨʘʪʴ ʟʘʜʘʥʠʝ ʩ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʦʥʦ ʤʦʞʝʪ ʠʤʝʪʴ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʨʝʰʝʥʠʷ. 

ʉʠʪʫʘʮʠʦʥʥʘʷ ʟʘʜʘʯʘ ʟʘʥʠʤʘʝʪ ʮʝʥʪʨʘʣʴʥʦʝ ʤʝʩʪʦ ʫʨʦʢʘ. ʆʥʘ ʧʦʤʦʛʘʝʪ ʧʦʙʫʜʠʪʴ ʜʝʪʝʡ ʢ ʘʢ-

ʪʠʚʥʦʩʪʠ ʥʘ ʫʨʦʢʝ, ʥʝ ʩʪʝʩʥʷʷʩʴ ʚʳʩʢʘʟʳʚʘʪʴ ʩʚʦʝ ʤʥʝʥʠʝ, ʩʦʦʪʥʦʩʠʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ, ʢʦʪʦʨʳʝ 

ʫʯʘʱʠʝʩʷ ʫʞʝ ʠʤʝʶʪ ʩ ʢʦʥʢʨʝʪʥʦʡ ʞʠʟʥʝʥʥʦʡ ʩʠʪʫʘʮʠʝʡ. ʊʘʢʞʝ, ʜʘʥʥʦʛʦ ʨʦʜʘ ʟʘʜʘʯʠ, ʧʦʙʫʞʜʘʶʪ 

ʫʯʝʥʠʢʘ ʨʘʩʰʠʨʠʪʴ ʩʚʦʡ ʩʦʮʠʘʣʴʥʳʡ ʦʧʳʪ ʠ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʧʨʦʙʦʚʘʪʴ ʩʝʙʷ ʚ ʨʘʟʣʠʯʥʦʡ ʩʦʮʠ-

ʘʣʴʥʦʡ ʨʦʣʠ. 

ʈʝʰʝʥʠʝ ʩʠʪʫʘʮʠʦʥʥʳʭ ʟʘʜʘʯ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʜʣʷ ʫʯʘʱʝʛʦʩʷ ʠʟʚʝʩʪʥʦʡ ʮʝʣʴʶ, ʢ ʢʦʪʦʨʦʡ ʦʥ 

ʤʦʞʝʪ ʧʨʠʡʪʠ ʧʦ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʘʣʛʦʨʠʪʤʫ. ɼʣʷ ʝʝ ʨʝʰʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʩʚʦʡ ʩʧʦʩʦʙ 

ʨʝʰʝʥʠʷ, ʠʩʭʦʜʷ ʠʟ ʠʤʝʶʱʝʛʦʩʷ ʦʧʳʪʘ. ʅʝʪ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʩʧʦʩʦʙʘ ʨʝʰʝʥʠʷ ʩʠʪʫʘʮʠʦʥʥʳʭ ʟʘʜʘʯ. 

ʂʘʞʜʘʷ ʟʘʜʘʯʘ ʠʤʝʝʪ ʩʚʦʶ ʦʩʥʦʚʥʫʶ ʠʜʝʶ, ʧʦʥʷʚ ʢʦʪʦʨʫʶ ʫʯʝʥʠʢ ʧʨʠʜʝʪ ʢ ʩʚʦʝʤʫ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤʫ 

ʨʝʰʝʥʠʶ. 

ʉʘʤʳʤ ʚʘʞʥʳʤ ʜʣʷ ʫʯʠʪʝʣʷ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʫʨʦʢʝ ʧʦ ʣʶʙʦʤʫ ʧʨʝʜʤʝʪʫ ʷʚʣʷʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷ 

ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩ ʫʯʝʪʦʤ ʤʳʩʣʠʪʝʣʴʥʦʡ ʠ ʧʦʠʩʢʦʚʦʡ ʨʘʙʦʪʳ, ʢʦʪʦʨʘʷ ʟʘʢʘʥʯʠʚʘʝʪʩʷ 

ʧʨʠʥʷʪʠʝʤ ʨʝʰʝʥʠʷ. ɽʩʣʠ ʫʯʝʥʠʢʠ ʚ ʪʝʯʝʥʠʠ ʫʨʦʢʘ ʨʘʟʤʳʰʣʷʣʠ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʥʘʭʦʜʠʣʠ ʥʫʞʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ, ʪʦ ʦʥʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʦʣʫʯʘʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʦʧʳʪ ï ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʫʨʦʢ ʧʨʦʰʝʣ ʥʝ 

ʟʨʷ. 
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ʄ.ɸ. ɻʘʨʠʧʦʚ, ʩʪʫʜʝʥʪ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɺ.ɸ. ɹʝʣʠʢʦʚ, ʜ-ʨ ʧʝʜ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʛ. ʏʝʣʷʙʠʥʩʢ, ʖʞʥʦ-ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʫʤʘʥʠʪʘʨʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʀɿʋʏɽʅʀɽ ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʊɽʍʅʆʃʆɻʀʁ  
ɺ ʐʂʆʃɽ ʂɸʂ ʆʈʀɽʅʊɸʎʀʗ ʇʈʀ ɺʓɹʆʈɽ ʇʈʆʌɽʉʉʀʀ 

ɺ ʩʝʨʝʜʠʥʝ 50-ʭ ʛʛ. XX ʚ. ʯʝʣʦʚʝʯʝʩʪʚʦ ʚʩʪʫʧʠʣʦ ʚ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʫʶ ʵʧʦʭʫ, ʢʦʪʦʨʘʷ ʥʝ ʟʘʚʝʨ-

ʰʠʣʘʩʴ ʜʦ ʩʠʭ ʧʦʨ, ï ʵʧʦʭʫ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʨʝʚʦʣʶʮʠʠ. ɹʫʢʚʘʣʴʥʦ ʥʘ ʛʣʘʟʘʭ ʨʘʥʝʝ ʥʝʠʟʚʝʩʪʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʚʭʦʜʠʣʠ ʚ ʧʦʚʩʝʜʥʝʚʥʫʶ ʞʠʟʥʴ, ʘ ʧʨʠʚʳʯʥʳʝ ʩʨʝʜʩʪʚʘ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠʦʙʨʝʪʘʣʠ ʥʦʚʳʝ 

ʬʦʨʤʳ. ʀ ʩʦʚʨʝʤʝʥʥʦʝ ʦʙʱʝʩʪʚʦ ʥʝʚʦʟʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʙʝʟ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ï ʩʧʦʩʦ-

ʙʦʚ, ʬʦʨʤ ʠ ʫʩʣʦʚʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤʧʴʶʪʝʨʦʚ, ʤʦʙʠʣʴʥʳʭ ʪʝʣʝʬʦʥʦʚ, ʮʠʬʨʦʚʳʭ ʚʠʜʝʦ- ʠ ʬʦʪʦ-

ʘʧʧʘʨʘʪʦʚ ʠ ʪ.ʜ. 

ɺʥʝʜʨʝʥʠʝ ʠʟʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʰʢʦʣʘʭ ʧʦʟʚʦʣʷʝʪ ʢʘʞʜʦʤʫ ʧʝʜʘʛʦʛʫ ʙʦʣʝʝ 

ʪʚʦʨʯʝʩʢʠ ʧʦʜʭʦʜʠʪʴ ʢ ʨʘʟʨʘʙʦʪʢʝ ʩʚʦʠʭ ʫʨʦʢʦʚ, ʘ ʪʘʢʞʝ ʩʜʝʣʘʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʙʦʣʝʝ ʠʥ-

ʪʝʨʝʩʥʳʤ, ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʠ ʩʦʚʨʝʤʝʥʥʳʤ. 
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ɺ ʫʩʣʦʚʠʷʭ ʜʠʥʘʤʠʯʥʦʛʦ ʨʘʟʚʠʪʠʷ ʨʳʥʢʘ ʪʨʫʜʘ, ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʚʠʜʦʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʩʦʙʝʥʥʦ ʦʩʪʨʦ ʢʘʢ ʚ ʪʝʦʨʝʪʠʯʝʩʢʦʤ, ʪʘʢ ʠ ʚ ʧʨʘʢʪʠʯʝʩʢʦʤ ʧʣʘʥʝ ʚʩʪʘʶʪ ʚʦʧʨʦʩʳ ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʷ ʰʢʦʣʴʥʠʢʦʚ. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʧʨʦʬʝʩʩʠʠ ʚ ʩʬʝʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʉʫʱʝʩʪʚʫʶʱʘʷ ʰʢʦʣʴʥʘʷ ʩʠʩʪʝʤʘ ʥʝ ʩʧʦʩʦʙʥʘ ʨʝʘʣʠʟʦʚʘʪʴ ʩʦʮʠʘʣʴʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʩʦʚʨʝʤʝʥ-

ʥʦʛʦ ʦʙʱʝʩʪʚʘ. ʆʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʧʨʦʙʣʝʤʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʷ ʚʳ-

ʧʫʩʢʥʠʢʦʚ ʰʢʦʣ. ɺʝʜʴ ʠʤʝʥʥʦ ʧʝʨʝʜ ʧʦʩʪʫʧʣʝʥʠʝʤ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʫʯʝʙʥʦʝ ʟʘʚʝʜʝʥʠʝ, ʫʯʘʱʠʡʩʷ 

ʜʦʣʞʝʥ ʠʤʝʪʴ ʦʙʱʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʢʘʞʜʦʡ ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ ʧʨʦʬʝʩʩʠʠ. ʀ ʧʝʨʝʜ ʫʯʠʪʝʣʷʤʠ ʩʪʦʠʪ 

ʥʝʤʘʣʦʚʘʞʥʘʷ ʟʘʜʘʯʘ ï ʧʦʤʦʯʴ ʢʘʞʜʦʤʫ ʫʯʝʥʠʢʫ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʦʨʠʝʥʪʘʮʠʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʥʝʜʨʷʶʪʩʷ ʪʘʢʠʝ ʧʨʦʛʨʘʤʤʳ ʚ ʨʘʟʣʠʯʥʳʭ ʰʢʦʣʘʭ, ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʫʯʝʙ-

ʥʠʢʠ ʠ ʫʯʝʙʥʳʝ ʧʣʘʥʳ ʧʦ ʠʟʫʯʝʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʜʠʩʮʠʧʣʠʥʘʭ, ʥʦ, ʢ 

ʩʦʞʘʣʝʥʠʶ, ʦʥʠ ʝʱʝ ʜʘʣʝʢʠ ʦʪ ʠʜʝʘʣʘ ʠ ʥʝʩʫʪ ʚ ʩʝʙʝ ʣʠʰʴ ʣʦʢʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, ʥʝ ʛʦʚʦʨʷ ʫʞ ʦ ʪʦʤ, 

ʯʪʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʦʨʠʝʥʪʘʮʠʠ ʰʢʦʣʴʥʠʢʦʚ ʫʜʝʣʷʝʪʩʷ ʢʨʘʡʥʝ ʤʘʣʦ ʚʥʠʤʘʥʠʷ. ɺ ʢʦʥʮʝ ʢʦʥʮʦʚ, 

ʪʘʢʘʷ ʧʨʦʛʨʘʤʤʘ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʚ ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʡ ʰʢʦʣʝ, ʘ ʧʨʦʧʠʩʘʥʘ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʪʘʥʜʘʨ-

ʪʘʭ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʚʥʝʜʨʷʪʴʩʷ ʚ ʢʘʞʜʦʡ ʨʦʩʩʠʡʩʢʦʡ ʰʢʦʣʝ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʙʣʘʛʦʜʘʨʷ ʧʨʦʚʝʜʝʥʥʦʡ ʨʝʬʦʨʤʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʝʜʧʨʠʥʷʪʳ ʧʝʨʚʳʝ ʰʘʛʠ, ʪʘ-

ʢʠʝ ʢʘʢ: ʠʥʬʦʨʤʘʪʠʟʘʮʠʷ; ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʷ ʨʘʙʦʯʠʭ ʤʝʩʪ ʫʯʠʪʝʣʝʡ ʠ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʰʢʦʣ (ʚ ʥʝʢʦ-

ʪʦʨʳʭ ʰʢʦʣʘʭ, ʚ ʢʘʯʝʩʪʚʝ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʢʦʤʧʴʶʪʝʨʠʟʦʚʘʥʥʳ ʪʘʢʞʝ ʠ ʤʝʩʪʘ ʫʯʘʱʠʭʩʷ), ʪʘʢ ʥʘʟʳʚʘʝ-

ʤʳʝ çʙʝʟʙʫʤʘʞʥʳʝ ʪʝʭʥʦʣʦʛʠʠè ï ʵʣʝʢʪʨʦʥʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʫʯʘʱʠʭʩʷ ʠ ʩʦʪʨʫʜʥʠʢʦʚ, ʵʣʝʢʪʨʦʥʥʳʡ 

ʞʫʨʥʘʣ, ʵʣʝʢʪʨʦʥʥʦʝ ʨʘʩʧʠʩʘʥʠʝ ʫʨʦʢʦʚ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ʆʜʥʘʢʦ, ʠʟʫʯʝʥʠʝ ʰʢʦʣʴʥʠʢʘʤʠ ʚʦʩʪʨʝʙʦ-

ʚʘʥʥʳʭ ʧʨʦʬʝʩʩʠʡ ʚ ʩʬʝʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʦʪ ʯʝʛʦ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʟʘʚʠʩʠʪ ʧʨʝʜ-

ʩʪʦʷʱʝʝ ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʝ ʣʠʯʥʦʩʪʠ, ʨʝʬʦʨʤʘʪʦʨʳ ʩʯʠʪʘʶʪ ʤʘʣʦʚʘʞʥʳʤ. 

ʅʝʦʙʭʦʜʠʤʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʦʜʥʠʤʠ ʠʟ ʧʝʨʚʦʦʯʝʨʝʜʥʳʭ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʩʪʦʷʪ ʧʝʨʝʜ ʦʙʱʝʦʙʨʘʟʦ-

ʚʘʪʝʣʴʥʳʤʠ ʰʢʦʣʘʤʠ, ʷʚʣʷʶʪʩʷ: 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ ʫʯʘʱʠʭʩʷ ʮʝʣʦʩʪʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʚʠʜʝʥʠʷ ʤʠʨʘ ʠ ʠʭ ʧʦʜʛʦʪʦʚʢʘ ʢ ʞʠʟʥʠ; 

- ʚʳʷʚʣʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʢʦʥʢʨʝʪʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʫ ʢʘʞʜʦʛʦ ʫʯʘʱʝʛʦʩʷ ʜʣʷ ʦʨʠʝʥʪʘʮʠʠ ʫʯʘ-

ʱʝʛʦʩʷ ʧʨʠ ʚʳʙʦʨʝ ʧʨʦʬʝʩʩʠʠ. 

ʆʩʪʘʥʦʚʠʤʩʷ ʥʘ ʧʝʨʚʦʡ ʦʪʤʝʯʝʥʥʦʡ ʟʘʜʘʯʝ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʭʚʘ-

ʪʳʚʘʶʪ ʚʩʝ ʩʬʝʨʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʫʯʨʝʞʜʝ-

ʥʠʷ ʪʘʢʞʝ ʥʝ ʜʦʣʞʥʳ ʦʪʩʪʘʚʘʪʴ ʦʪ ʧʨʦʛʨʝʩʩʘ ʠ ʜʘʪʴ ʦʙʱʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʚʳʧʫʩʢʥʠʢʘʤ ʦʙ ʦʢʨʫʞʘʶ-

ʱʝʤ ʤʠʨʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʙʱʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʬʝʩʩʠʷʭ. 

ɺ ʫʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤʘʭ ʰʢʦʣ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʮʝʣʦʤ ʠʟʫʯʘʶʪʩʷ ʠ ʧʨʘʢʪʠʢʫʶʪʩʷ 

ʪʦʣʴʢʦ ʚ ʦʜʥʦʡ ʜʠʩʮʠʧʣʠʥʝ ï çʀʥʬʦʨʤʘʪʠʢʘ ʠ ʀʂʊè. ɺ ʫʯʝʙʥʦʤ (ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ) ʧʣʘʥʝ ʦʩʥʦʚʥʦʛʦ 

ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʠʟʫʯʝʥʠʝ ʢʫʨʩʘ ʠʥʬʦʨʤʘʪʠʢʠ ʦʪʚʦʜʠʪʩʷ ʧʦ 1 ʯʘʩʫ ʚ ʥʝʜʝʣʶ ʚ 5-9 ʢʣʘʩʩʘʭ. 

ʉʧʝʮʠʬʠʢʘ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʢʫʨʩʘ ʠʥʬʦʨʤʘʪʠʢʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫ-

ʝʪ ʵʣʝʤʝʥʪʳ ʜʨʫʛʠʭ ʜʠʩʮʠʧʣʠʥ, ʠ ʚ XXI  ʚʝʢʝ ʪʝʩʥʦ ʚʟʘʠʤʦʩʚʷʟʘʥʘ ʩ ʥʠʤʠ: ʤʘʪʝʤʘʪʠʢʦʡ, ʵʢʦʥʦʤʠʢʦʡ, 

ʪʝʭʥʦʣʦʛʠʝʡ ʜʨ. 

ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʦʪʚʝʜʝʥʥʳʭ ʥʘ ʠʟʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʯʘʩʦʚ 

ʷʚʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʦʙʱʝʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʢʘʨʪʠʥʳ ʤʠʨʘ ʜʣʷ ʫʯʘʱʠʭʩʷ. ʂʦʥʝʯʥʦ, ʯʪʦʙʳ ʨʝʰʠʪʴ 

ʵʪʫ ʧʨʦʙʣʝʤʫ, ʣʫʯʰʝ ʩʪʦʠʪ ʫʚʝʣʠʯʠʪʴ ʯʘʩʳ ʥʘ ʜʠʩʮʠʧʣʠʥʫ. ʆʜʥʘʢʦ ʤʦʞʥʦ ʠ ʥʝ ʧʨʠʙʝʛʘʪʴ ʢ ʪʘʢʠʤ 

ʤʝʨʘʤ, ʚʝʜʴ ʫʯʘʱʠʝʩʷ ʤʦʛʫʪ ʧʨʘʢʪʠʢʦʚʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʨʘʙʦʪʳ ʟʘ ʢʦʤʧʴʶʪʝʨʦʤ ʠ ʥʘ 

ʜʨʫʛʠʭ, ʩʤʝʞʥʳʭ ʜʠʩʮʠʧʣʠʥʘʭ. ʀ ʢʘʞʜʘʷ, ʦʪʜʝʣʴʥʦ ʚʟʷʪʘʷ ʜʠʩʮʠʧʣʠʥʘ ʚ ʰʢʦʣʝ ʜʦʣʞʥʘ ʚ ʢʦʥʝʯʥʦʤ 

ʠʪʦʛʝ ʩʬʦʨʤʠʨʦʚʘʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʪʦʡ ʠʣʠ ʠʥʦʡ ʧʨʦʬʝʩʩʠʠ.  

ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʪʴ ʚ ʰʢʦʣʴʥʳʝ ʜʠʩʮʠʧʣʠʥʳ ʩʨʝʜʩʪʚʘ Microsoft 

Office. ʂ ʧʨʠʤʝʨʫ, Microsoft Word, Microsoft Power Point ʠ Microsoft Access, ʧʨʠʤʝʥʷʶʱʠʝʩʷ ʧʦʚʩʝ-

ʤʝʩʪʥʦ, ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʘ ʣʶʙʦʤ ʫʨʦʢʝ. ʋʯʠʪʝʣʷ ʜʦʣʞʥʳ ʥʝ ʪʦʣʴʢʦ ʧʦʢʘʟʳʚʘʪʴ ʩʚʦʠ ʥʘʚʳʢʠ 

ʨʘʙʦʪʳ ʥʘ ʥʠʭ, ʥʦ ʠ ʜʘʪʴ ʰʘʥʩ ʫʯʘʱʠʤʩʷ ʩʘʤʠʤ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʧʨʝʟʝʥʪʘʮʠʠ, ʚʳʩʪʫʧʘʪʴ ʩ ʜʦʢʣʘʜʘʤʠ, 

ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʙʘʟʳ ʜʘʥʥʳʭ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʦʥʠ ʚʩʝ ʣʫʯʰʝ ʙʫʜʫʪ ʦʩʚʘʠʚʘʪʴ ʜʘʥʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʚʝ-

ʨʦʷʪʥʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʠʥʪʝʨʝʩʘ ʢ ʠʟʫʯʝʥʠʶ ʜʠʩʮʠʧʣʠʥ ʟʘʤʝʪʥʦ ʫʣʫʯʰʠʪʩʷ. 

ʋʤʝʥʠʷ ʨʘʙʦʪʳ ʥʘ MicrosoftExcel ʙʳʣʦ ʙʳ ʟʘʤʝʪʥʦ ʣʫʯʰʝ ʧʨʘʢʪʠʢʦʚʘʪʴ ʥʘ ʫʨʦʢʘʭ ʵʢʦʥʦʤʠʢʠ ʠ 

ʘʣʛʝʙʨʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʦʨʤʫʣ, ʪʘʙʣʠʮ ʠ ʜʠʘʛʨʘʤʤ ʜʣʷ ʙʦʣʴʰʝʡ ʥʘʛʣʷʜʥʦʩʪʠ, ʧʨʠ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʨʠʚʦʜʷ ʧʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʢʦʥʢʨʝʪʥʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʊʘʢʘʷ ʜʠʩʮʠʧʣʠʥʘ, ʢʘʢ çʊʝʭʥʦʣʦʛʠʷè, ʪʨʝʙʫʝʪ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ. ɿʜʝʩʴ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʨʘʟʚʠʚʘʶʱʠʝ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʤʝʪʦʜ ʧʨʦʝʢʪʦʚ, ʛʜʝ ʢʘʞʜʳʡ ʫʯʘʱʠʡʩʷ ʜʦʣʞʝʥ 

ʨʘʟʨʘʙʦʪʘʪʴ ʪʝʭʥʦʣʦʛʠʶ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʨʦʝʢʪʘ. ɺ ʧʨʦʮʝʩʩʝ ʝʛʦ ʨʘʟʨʘʙʦʪʢʠ ʫʯʘʱʠʤʩʷ 

ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʦʙʱʠʡ ʚʠʜ (ʢ ʧʨʠʤʝʨʫ, 3D-ʤʦʜʝʣʴ ʠʟʜʝʣʠʷ), ʯʝʨʪʝʞ, ʜʝʪʘʣʠʨʦʚʢʫ, ʩʧʝʮʠʬʠ-
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ʢʘʮʠʶ ʠʟʜʝʣʠʷ ʠ ʪ.ʜ. ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʚʠʜʦʚ ʜʦʢʫʤʝʥʪʘʮʠʡ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʘʢʘʷ ʧʨʦ-

ʛʨʘʤʤʘ, ʢʘʢ ʂʆʄʇɸʉ 3D. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʝʝ ʥʘʯʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʦʜʝʣʝʡ ʜʣʷ ʠʭ 

ʜʘʣʴʥʝʡʰʝʡ ʧʝʯʘʪʠ ʥʘ 3D-ʧʨʠʥʪʝʨʝ. ʀʤʝʥʥʦ ʠʟʫʯʝʥʠʝ ʪʘʢʦʡ ʧʨʦʛʨʘʤʤʳ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʥʝʜʨʠʪʴ ʥʘ 

ʫʨʦʢʘʭ ʪʝʭʥʦʣʦʛʠʠ. 

ʇʨʦʘʥʘʣʠʟʠʨʫʝʤ ʚʪʦʨʫʶ ʟʘʜʘʯʫ. ʆʪ ʧʨʘʚʠʣʴʥʦʩʪʠ ʚʳʙʦʨʘ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʠ ʟʘʚʠʩʠʪ ʜʫʰʝʚ-

ʥʦʝ ʨʘʚʥʦʚʝʩʠʝ ʚʦ ʚʟʨʦʩʣʦʡ ʞʠʟʥʠ. ʅʝʧʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʧʨʦʬʝʩʩʠʠ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʤʥʦʛʠʝ 

ʦʢʘʟʳʚʘʶʪʩʷ ʥʝʜʦʚʦʣʴʥʳ ʩʚʦʝʡ ʩʬʝʨʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ï ʩʪʝʧʝʥʴʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ ʠ ʩʚʦʠʤ ʩʦʮʠʘʣʴʥʳʤ ʩʪʘʪʫʩʦʤ. 

ʀʪʘʢ, ʧʨʦʬʝʩʩʠʷ ï ʵʪʦ ʨʦʜ ʪʨʫʜʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʚʣʘʜʝʶʱʝʛʦ ʢʦʤʧʣʝʢʩʦʤ ʪʝʦʨʝʪʠʯʝ-

ʩʢʠʭ ʟʥʘʥʠʡ ʠ ʥʘʚʳʢʦʚ, ʧʨʠʦʙʨʝʪʝʥʥʳʭ ʚ ʭʦʜʝ ʩʧʝʮʠʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ [1]. 

ʋʯʠʪʳʚʘʷ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʠʥʪʝʨʝʩʳ ʫʯʘʱʠʭʩʷ, ʧʝʨʝʜ ʫʯʠʪʝʣʝʤ ʩʪʦʠʪ ʟʘʜʘʯʘ ʧʦʤʦʯʴ ʢʘʞʜʦʤʫ ʠʟ 

ʥʠʭ ʦʧʨʝʜʝʣʠʪʴʩʷ ʩ ʚʳʙʦʨʦʤ ʙʫʜʫʱʝʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ. ɺ ʫʯʘʱʝʤʩʷ ʩʣʝʜʫʝʪ ʨʘʩʢʨʳʚʘʪʴ ʚʩʝʚʦʟʤʦʞʥʳʝ 

ʩʢʨʳʪʳʝ ʪʘʣʘʥʪʳ, ʚʝʜʴ ʚ ʙʫʜʫʱʝʤ ʦʥʠ ʩʪʘʥʫʪ ʜʣʷ ʥʝʛʦ ʪʦʣʯʢʦʤ ʢ ʧʨʘʚʠʣʴʥʦʤʫ ʚʳʙʦʨʫ ʧʨʦʬʝʩʩʠʠ. 

ʆʙʨʘʪʠʤʩʷ ʢ ʪʨʝʤ ʦʩʥʦʚʘʥʠʷʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʷ, ʚʳʜʝʣʝʥʥʳʤ ɽ.ɸ. ʂʣʠʤʦ-

ʚʳʤ [2]: çʭʦʯʫ-ʤʦʛʫ-ʥʘʜʦè, ʛʜʝ: 

- çʭʦʯʫè ï ʵʪʦ ʣʠʯʥʳʝ ʮʝʣʠ ʠ ʮʝʥʥʦʩʪʠ ʯʝʣʦʚʝʢʘ; 

- çʤʦʛʫè ï ʧʦʟʥʘʥʠʝ ʩʝʙʷ, ʩʚʦʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʩʧʦʩʦʙʥʦʩʪʝʡ ʠ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ; 

- çʥʘʜʦè ï ʟʥʘʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʩʬʝʨʳ, ʧʦʪʨʝʙʥʦʩʪʝʡ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ. 

ʊʘʢʞʝ ɽ.ɸ. ʂʣʠʤʦʚ ʚʳʜʝʣʷʝʪ ʧʷʪʴ ʦʙʲʝʢʪʦʚ ʪʨʫʜʘ: ʯʝʣʦʚʝʢ, ʪʝʭʥʠʢʘ, ʭʫʜʦʞʝʩʪʚʝʥʥʳʡ ʦʙʨʘʟ, 

ʟʥʘʢ, ʧʨʠʨʦʜʘ. ɺ ʧʝʨʚʦʡ ʯʘʩʪʠ ʥʘʟʚʘʥʠʷ ʪʠʧʘ ʧʨʦʬʝʩʩʠʠ ʦʙʦʟʥʘʯʝʥ ʩʫʙʲʝʢʪ ʪʨʫʜʘ, ʢʦʪʦʨʳʤ ʚʩʝʛʜʘ 

ʷʚʣʷʝʪʩʷ ʯʝʣʦʚʝʢ. 

ʏʝʣʦʚʝʢ - ʯʝʣʦʚʝʢ ï ʚʩʝ ʧʨʦʬʝʩʩʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʦʩʧʠʪʘʥʠʝʤ, ʦʙʩʣʫʞʠʚʘʥʠʝʤ, ʦʙʫʯʝʥʠʝʤ ʣʶ-

ʜʝʡ, ʦʙʱʝʥʠʝʤ ʩ ʥʠʤʠ. ʂ ʵʪʦʡ ʛʨʫʧʧʝ ʦʪʥʦʩʷʪʩʷ ʚʩʝ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʠ ʤʝʜʠʮʠʥʩʢʠʝ ʧʨʦʬʝʩʩʠʠ, ʧʨʦ-

ʬʝʩʩʠʠ ʩʬʝʨʳ ʫʩʣʫʛ ʠ ʜʨʫʛʠʝ. 

ʏʝʣʦʚʝʢ - ʪʝʭʥʠʢʘ ï ʧʨʦʬʝʩʩʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʩʦʟʜʘʥʠʝʤ, ʦʙʩʣʫʞʠʚʘʥʠʝʤ ʠ ʵʢʩʧʣʫʘʪʘʮʠʝʡ ʪʝʭ-

ʥʠʢʠ. ʕʪʦ ʪʘʢʠʝ ʧʨʦʬʝʩʩʠʠ ʢʘʢ: ʠʥʞʝʥʝʨ-ʢʦʥʩʪʨʫʢʪʦʨ, ʘʚʪʦʩʣʝʩʘʨʴ, ʩʠʩʪʝʤʥʳʡ ʘʜʤʠʥʠʩʪʨʘʪʦʨ ʠ ʜʨʫ-

ʛʠʝ. 

ʏʝʣʦʚʝʢ - ʭʫʜʦʞʝʩʪʚʝʥʥʳʡ ʦʙʨʘʟ ï ʵʪʦ ʪʝ ʧʨʦʬʝʩʩʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʩʦʟʜʘʥʠʝʤ, ʢʦʧʠʨʦʚʘʥʠʝʤ, 

ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝʤ ʠ ʠʟʫʯʝʥʠʝʤ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʦʙʨʘʟʦʚ. ʂ ʵʪʦʡ ʛʨʫʧʧʝ ʦʪʥʦʩʷʪʩʷ ʪʘʢʠʝ ʧʨʦʬʝʩʩʠʠ 

ʢʘʢ: ʭʫʜʦʞʥʠʢ, ʤʦʜʝʣʴʝʨ, ʜʠʟʘʡʥʝʨ, ʘʢʪʝʨ, ʧʝʚʝʮ, ʠʩʢʫʩʩʪʚʦʚʝʜ ʠ ʜʨʫʛʠʝ. 

ʏʝʣʦʚʝʢ - ʟʥʘʢ ï ʵʪʦ ʪʝ ʧʨʦʬʝʩʩʠʠ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ ʩʦʟʜʘʥʠʝʤ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʥʘʢʦʚʳʭ 

ʩʠʩʪʝʤ (ʮʠʬʨʦʚʳʭ, ʙʫʢʚʝʥʥʳʭ, ʥʦʪʥʳʭ). ʂ ʵʪʦʡ ʛʨʫʧʧʝ ʦʪʥʦʩʷʪʩʷ ʧʝʨʝʚʦʜʯʠʢʠ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʠ 

ʪʝʭʥʠʯʝʩʢʠʭ ʪʝʢʩʪʦʚ, ʙʫʭʛʘʣʪʝʨʳ, ʬʠʥʘʥʩʠʩʪʳ ʠ ʜʨʫʛʠʝ. 

ʏʝʣʦʚʝʢ - ʧʨʠʨʦʜʘ ï ʢ ʵʪʦʤʫ ʚʠʜʫ ʦʪʥʦʩʷʪ ʧʨʦʬʝʩʩʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʟʫʯʝʥʠʝʤ, ʦʭʨʘʥʦʡ ʠ ʧʨʝʦʙ-

ʨʘʟʦʚʘʥʠʝʤ ʧʨʠʨʦʜʳ. ʂ ʵʪʦʡ ʛʨʫʧʧʝ ʦʪʥʦʩʷʪʩʷ ʪʘʢʠʝ ʧʨʦʬʝʩʩʠʠ ʢʘʢ: ʚʝʪʝʨʠʥʘʨ, ʩʘʜʦʚʥʠʢ, ʘʛʨʦʥʦʤ, 

ʵʢʦʣʦʛ ʠ ʜʨʫʛʠʝ [3]. 

ʀ, ʢʘʢ ʤʦʞʥʦ ʧʦʜʤʝʪʠʪʴ, ʢʘʞʜʘʷ ʠʟ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʪʠʧʦʚ ʧʨʦʬʝʩʩʠʡ ʧʨʠʤʝʥʷʝʪ ʚ ʙʦʣʴ-

ʰʝʡ ʠʣʠ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. 

ʋʯʠʪʝʣʴ, ʫʚʠʜʝʚ ʫʩʧʝʭʠ ʫʯʘʱʝʛʦʩʷ ʚ ʢʦʥʢʨʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʚʧʦʣʥʝ ʤʦʞʝʪ ʧʦʤʦʯʴ ʝʤʫ ʨʝʰʠʪʴ 

ʦʜʥʫ ʠʟ ʛʣʘʚʥʳʭ ʮʝʣʝʡ ʚ ʞʠʟʥʠ ï ʦʧʨʝʜʝʣʠʪʴʩʷ ʩ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʝʡ. ʂʘʞʜʳʡ ʫʯʠʪʝʣʴ ʚ ʩʚʦʝʡ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʜʦʣʞʝʥ ʥʘʧʨʘʚʠʪʴ ʩʚʦʝʛʦ ʫʯʝʥʠʢʘ, ʫʯʠʪʳʚʘʷ ʠʥʪʝʨʝʩʳ ʠ ʩʢʣʦʥʥʦʩʪʠ ʢʘʞʜʦʛʦ ʠʟ 

ʥʠʭ ʢ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʚʠʜʫ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʫʯʠʪʝʣʝʡ ʠʥʬʦʨʤʘʪʠʢʠ, ï ʦʥʠ ʪʘʢʞʝ ʤʦʛʫʪ ʨʝʰʠʪʴ ʩʫʜʴʙʫ ʚʳʧʫʩʢʥʠʢʦʚ ʰʢʦʣ, ʧʦ-

ʤʦʛʘʷ ʠʤ ʦʧʨʝʜʝʣʠʪʴʩʷ ʩʨʝʜʠ ʨʘʟʣʠʯʥʳʭ ʧʨʦʬʝʩʩʠʡ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ: 

- web-ʧʨʦʛʨʘʤʤʠʩʪ; 

- ʩʠʩʪʝʤʥʳʡ ʘʜʤʠʥʠʩʪʨʘʪʦʨ; 

- web-ʜʠʟʘʡʥʝʨ; 

- ʢʦʥʩʪʨʫʢʪʦʨ; 

- ʩʮʝʥʘʨʠʩʪ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʛʨ; 

- ʨʦʙʦʪʦʪʝʭʥʠʢ, ʠ ʜʨ. 

ʋʯʘʱʠʡʩʷ ʩʦ ʩʨʝʜʥʠʤ ʠʥʪʝʣʣʝʢʪʦʤ ʠ ʧʘʤʷʪʴʶ, ʦʪʣʠʯʥʦ ʩʧʨʘʚʣʷʝʪʩʷ ʩ ʠʟʫʯʝʥʠʝʤ ʠʥʬʦʨʤʘʪʠʢʠ 

ʠ ʤʘʪʝʤʘʪʠʢʠ. ʆʜʥʘʢʦ, ʯʪʦ ʜʦʣʞʝʥ ʟʘʤʝʪʠʪʴ ʫʯʠʪʝʣʴ, ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʜʘʝʪʩʷ ʥʝ ʢʘʞʜʦʤʫ ʠʟ ʥʠʭ. ɸ 

ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʤʦʤʝʥʪʦʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤ ʧʨʦʬʝʩʩʠʶ web-ʜʠʟʘʡʥʝʨʘ, ʷʚʣʷʝʪʩʷ ʧʦʩʪʦʷʥʥʳʡ ʧʦʣʝʪ 

ʤʳʩʣʠ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʪʚʦʨʯʝʩʢʦʡ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ ʰʢʦʣʴʥʠʢʘ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʰʢʦʣʴʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʦʪʩʪʘʶʪ ʦʪ ʩʦʚʨʝ-

ʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ. ʉʪʦʠʪ ʠʟʫʯʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʢʘʞʜʦʡ ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʡ ʜʠʩʮʠʧʣʠ-

ʥʝ, ʧʨʠ ʵʪʦʤ ʫʜʝʣʷʪʴ ʦʩʦʙʫʶ ʨʦʣʴ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʚ ʢʦʥʢʨʝʪʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʦʙʣʘʩʪʷʭ. 

ʊʘʢʞʝ ʥʝʣʴʟʷ ʟʘʙʳʚʘʪʴ ʦ ʪʦʤ, ʯʪʦ ʧʝʨʝʜ ʰʢʦʣʦʡ ʩʪʦʠʪ ʦʜʥʘ ʠʟ ʩʫʜʴʙʦʥʦʩʥʳʭ ʜʣʷ ʚʳʧʫʩʢʥʠʢʦʚ 

ʟʘʜʘʯ ï ʧʦʤʦʱʴ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʠ ʰʢʦʣʴʥʠʢʦʚ. ɼʘʥʥʘʷ ʟʘʜʘʯʘ ʜʦʣʞʥʘ ʫʯʠʪʳʚʘʪʴ 

ʨʘʟʣʠʯʥʳʝ ʢʨʠʪʝʨʠʠ, ʢʦʪʦʨʳʝ ʜʠʢʪʫʝʪ ʩʦʚʨʝʤʝʥʥʦʝ ʦʙʱʝʩʪʚʦ, ʢʦʪʦʨʳʝ ʙʦʣʝʝ ʠʟʚʝʩʪʥʳ, ʢʘʢ çʭʦʯʫ-

ʤʦʛʫ-ʥʘʜʦè. ʂʨʦʤʝ ʵʪʦʛʦ, ʚʳʙʦʨ ʧʨʦʬʝʩʩʠʠ ʜʦʣʞʝʥ ʠʩʭʦʜʠʪʴ ʠʟ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʢʣʦʥʥʦʩʪʝʡ ʠ ʠʥʪʝʨʝ-

ʩʦʚ ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʛʦ ʰʢʦʣʴʥʠʢʘ. 
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2005. ï 304 ʩ. 

3. ʂʣʠʤʦʚ ɽ.ɸ. ʇʩʠʭʦʣʦʛʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʷ / ɽ.ɸ. ʂʣʠʤʦʚ. ï ʄ.: ɸʢʘʜʝʤʠʷ, 2007. ï 302 ʩ. 

ʋɼʂ 372.8 

ɸ.ʌ. ɻʠʥʷʪʫʣʣʠʥʘ, ʩʪʫʜʝʥʪ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʖ.ɸ. ʐʠʪʠʢʦʚ, ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʇʈʆɹʃɽʄʓ ʌʆʈʄʀʈʆɺɸʅʀʗ ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʂʆʄʇɽʊɽʅʎʀʁ 

ʉʊɸʈʐɽʂʃɸʉʉʅʀʂʆɺ ɺ ʇʈʆʎɽʉʉɽ ʇʈʆʌʀʃʔʅʆɻʆ ʆɹʋʏɽʅʀʗ 

ʆʙʱʝʩʪʚʦ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʧʝʨʝʞʠʚʘʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʨʝʚʦʣʶʮʠʶ. ʇʝʨʝʭʦʜ 

ʦʪ ʧʦʩʪʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʦʙʱʝʩʪʚʘ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤʫ, ʧʦʣʫʯʠʣ ʥʘʟʚʘʥʠʝ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʠ ʥʘʰʝʣ 

ʦʪʨʘʞʝʥʠʝ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʦʙʨʘʟʦʚʘʥʠʠ. ʉ ʢʘʞʜʳʤ ʛʦʜʦʤ ʚʦʟʨʘʩʪʘʝʪ 

ʨʦʣʴ ʠʥʬʦʨʤʘʮʠʠ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʪʝʨʤʠʥ çʠʥʬʦʨʤʘʮʠʷè ʧʝʨʝʩʤʘʪʨʠʚʘʝʪʩʷ ʠ ʢʦʨʨʝʢʪʠʨʫʝʪʩʷ. 

ʋʯʘʱʠʝʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʷʚʣʷʶʪʩʷ ʫʯʘʩʪʥʠʢʘʤʠ ʤʠʨʦʚʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʧʦ-

ʵʪʦʤʫ ʚʘʞʥʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʫ ʥʠʭ ʫʤʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦ ʨʘʙʦʪʘʪʴ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ, ʧʦʜʯʝʨʢʥʫʪʴ ʦʪʚʝʪ-

ʩʪʚʝʥʥʦʩʪʴ ʟʘ ʣʶʙʳʝ ʜʝʡʩʪʚʠʷ ʚ ʩʝʪʠ, ʘ ʪʘʢʞʝ ʥʘʫʯʠʪʴ ʟʘʱʠʱʘʪʴʩʷ ʦʪ ʥʝʛʘʪʠʚʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ. 

ɺ ɿʘʢʦʥʝ ʈʌ çʆʙ ʦʙʨʘʟʦʚʘʥʠʠè [1], ʚ ʨʘʤʢʘʭ çʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦ-

ʛʦ ʩʪʘʥʜʘʨʪʘ ʩʨʝʜʥʝʛʦ (ʧʦʣʥʦʛʦ) ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷè [2], ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ, ʯʪʦ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ 

ʮʝʣʝʡ ʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʘʞʥʝʡʰʠʭ ʢʘʯʝʩʪʚ ʣʠʯʥʦʩʪʠ: ʠʥʠʮʠʘʪʠʚʥʦʩʪʠ, ʩʧʦʩʦʙʥʦ-

ʩʪʠ ʪʚʦʨʯʝʩʢʠ ʤʳʩʣʠʪʴ ʠ ʥʘʭʦʜʠʪʴ ʥʝʩʪʘʥʜʘʨʪʥʳʝ ʨʝʰʝʥʠʷ, ʫʤʝʥʠʷ ʚʳʙʠʨʘʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ 

ʧʫʪʴ, ʛʦʪʦʚʥʦʩʪʠ ʦʙʫʯʘʪʴʩʷ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ ʞʠʟʥʠ.  

ʂʨʦʤʝ ʪʦʛʦ, ʩʦʚʨʝʤʝʥʥʘʷ ʤʦʜʝʣʴ ʧʦʩʪʨʦʝʥʠʷ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʠʤʝʥʫʝʤʘʷ ʢʘʢ çʈʦʩ-

ʩʠʡʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ï 2020è, ʫʢʘʟʳʚʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʵʣʝʤʝʥʪʦʚ ʰʢʦʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘ-

ʥʠʷ ʦʨʠʝʥʪʘʮʠʶ ʥʘ ʧʨʘʢʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ, ʨʘʟʚʠʪʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ ʧʨʠʤʝʥʷʪʴ ʟʥʘʥʠʷ ʥʘ 

ʧʨʘʢʪʠʢʝ, ʘʧʨʦʙʘʮʠʶ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʩʦʙʩʪʚʝʥʥʳʭ ʧʨʦʝʢʪʦʚ. 

ʊʘʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʦʣʫʯʠʣʘ ʥʘʟʚʘʥʠʝ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ, ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʢʘʪʝʛʦʨʠʡ ʢʦʪʦʨʦʛʦ ʚʳʩʪʫʧʘʶʪ ʧʦʥʷʪʠʷ çʢʦʤʧʝ-

ʪʝʥʪʥʦʩʪʴè ʠ çʢʦʤʧʝʪʝʥʮʠʷè.  

ɺʦʧʨʦʩʘʤʠ ʨʘʟʚʠʪʠʷ ʜʘʥʥʳʭ ʧʦʥʷʪʠʡ ʟʘʥʠʤʘʣʠʩʴ ɺ.ʀ. ɹʘʡʜʝʥʢʦ, A.C. ɹʝʣʢʠʥʘ, ɺ.ɸ. ɹʦʣʦʪʦʚʘ, 

ʕ.ʌ. ɿʝʝʨ, ʀ.ɸ. ɿʠʤʥʷʷ, A.B. ʍʫʪʦʨʩʢʦʡ. 

ɸʥʘʣʠʟ ʥʘʫʯʥʳʭ ʧʦʟʠʮʠʡ ʫʢʘʟʘʥʥʳʭ ʫʯʸʥʳʭ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʪʝʨʤʠʥ çʢʦʤʧʝʪʝʥʪ-

ʥʦʩʪʴè, ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʫʧʦʪʨʝʙʠʤ çʚ ʢʦʥʪʝʢʩʪʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʩʪʝʧʝʥʴʶ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʢ ʥʝʡ ʩʧʝʮʠʘʣʠʩʪʘè [3]. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʬʘʢʪʦ-

ʨʦʤ ʫʩʧʝʰʥʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʘʜʘʧʪʘʮʠʠ. 

ʇʨʠ ʵʪʦʤ, ʪʝʨʤʠʥ çʢʦʤʧʝʪʝʥʪʥʦʩʪʴè ʥʘʭʦʜʠʪʩʷ ʚ ʪʝʩʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʪʝʨʤʠʥʦʤ çʢʦʤʧʝʪʝʥ-

ʮʠʷè, ʩʫʱʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʨʘʩʢʨʳʪʴ ʚ ʜʚʫʭ ʘʩʧʝʢʪʘʭ: ʢʘʢ ʧʝʨʝʯʝʥʴ ʧʦʣʥʦʤʦʯʠʡ ʢʘʢʦʛʦ-ʣʠʙʦ 

ʩʫʙʲʝʢʪʘ (ʜʦʣʞʥʦʩʪʥʦʛʦ ʣʠʮʘ, ʦʨʛʘʥʘ ʠ ʧʨ.), ʘ ʪʘʢʞʝ ʢʘʢ ʧʝʨʝʯʝʥʴ ʚʦʧʨʦʩʦʚ, ʚ ʦʪʥʦʰʝʥʠʠ ʢʦʪʦʨʳʭ 

ʪʘʢʦʡ ʩʫʙʲʝʢʪ ʦʙʣʘʜʘʝʪ ʛʣʫʙʦʢʠʤʠ ʧʦʟʥʘʥʠʷʤʠ, ʦʧʳʪʦʤ ʨʘʙʦʪʳ. 

ʇʨʠ ʵʪʦʤ ʤʥʦʛʠʤʠ ʫʯʝʥʳʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʢʦʤʧʝʪʝʥʮʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʡ ʠʟ 

ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʚ ʤʥʦʛʦʦʙʨʘʟʠʠ ʚʠʜʦʚ ʜʘʥʥʦʛʦ ʬʝʥʦʤʝʥʘ. ʊʘʢ, ʚ ʥʘʫʢʝ ʚʳʩʢʘʟʳʚʘʝʪʩʷ ʧʦʟʠʮʠʷ ʦ ʪʦʤ, 

ʯʪʦ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʢʦʤʧʝʪʝʥʮʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʢʦʤʧʝʪʝʥʮʠʡ (ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʘʞʥʦ-

ʩʪʠ ʜʣʷ ʫʩʧʝʰʥʦʡ ʩʦʮʠʘʣʠʟʘʮʠʠ ʣʠʯʥʦʩʪʠ). 
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ʈʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʨʘʙʦʪʘʭ ʆ.ɹ. ɿʘʡʮʝʚʦʡ, 

ɺ.ɺ. ʂʨʘʝʚʩʢʦʛʦ, ɸ.ɻ. ʇʝʢʰʝʚʦʡ, ʇ.ʀ. ʇʠʜʢʘʩʠʩʪʦʛʦ, ɸ.ʃ. ʉʝʤʝʥʦʚʘ, ʉ.ɺ. ʊʨʠʰʠʥʦʡ, ɽ.ʂ. ʍʝʥʥʝʨʘ ʠ 

ʜʨ. 

ɺ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʦʧʨʝʜʝʣʝʥʠʡ ʪʝʨʤʠʥʘ çʠʥʬʦʨ-

ʤʘʮʠʦʥʥʘʷ ʢʦʤʧʝʪʝʥʮʠʷè. ɺ ʢʘʞʜʦʤ ʠʟ ʥʠʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʣʘʩʪʠ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ ʫʯʝʥʳʝ ʘʢʮʝʥ-

ʪʠʨʦʚʘʣʠ ʪʦʪ ʠʣʠ ʠʥʦʡ ʘʩʧʝʢʪ ʜʘʥʥʦʛʦ ʚʠʜʘ ʢʦʤʧʝʪʝʥʮʠʠ. 

ʊʘʢ, ʧʦ ʤʥʝʥʠʶ, ʚʳʩʢʘʟʘʥʥʦʤʫ ʅ.ʉ. ʂʦʣʴʝʚʦʡ, çʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʢʦʤʧʝʪʝʥʮʠʷ - ʵʪʦ ʠʥʪʝʛʨʘ-

ʪʠʚʥʦʝ ʢʘʯʝʩʪʚʦ ʣʠʯʥʦʩʪʠ, ʷʚʣʷʶʱʝʝʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʦʪʨʘʞʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʦʪʙʦʨʘ, ʫʩʚʦʝʥʠʷ, ʧʝʨʝʨʘ-

ʙʦʪʢʠ, ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠ ʛʝʥʝʨʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʦʩʦʙʳʡ ʪʠʧ ʧʨʝʜʤʝʪʥʦ-ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʟʥʘʥʠʡ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʝʝ ʩʪʘʥʦʚʣʝʥʠʶ ʦʧʳʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠè [4]. 

ʋʯʸʥʳʤ ɽ.ɸ. ʂʦʩʦʨʫʢʦʚʦʡ ʜʘʸʪʩʷ ʩʣʝʜʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʪʝʨʤʠʥʘ: çʠʥʬʦʨ-

ʤʘʮʠʦʥʥʘʷ ʢʦʤʧʝʪʝʥʮʠʷ, ʷʚʣʷʷʩʴ ʤʝʪʘʧʨʝʜʤʝʪʥʦʡ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʥʠʚʝʨʩʘʣʴʥʦʝ ʩʨʝʜʩʪʚʦ ʦʨʛʘ-

ʥʠʟʘʮʠʠ ʠ ʨʝʛʫʣʷʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʨʝʰʝʥʠʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʭ ʧʨʝʜʤʝʪ-

ʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷè [5]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʦʥʠʤʘʥʠʷ ʬʝʥʦʤʝʥʘ çʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʢʦʤʧʝʪʝʥʮʠʷè ʘʚʪʦʨʳ 

ʫʜʝʣʷʶʪ ʚʥʠʤʘʥʠʝ ʨʦʣʠ ʠʥʬʦʨʤʘʮʠʠ, ʩʨʝʜʩʪʚ ʝʝ ʦʙʨʘʙʦʪʢʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʢʘʢ ʦʩʥʦ-

ʚʝ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʋʯʝʥʳʝ ʧʦʜʯʝʨʢʠʚʘʶʪ, ʯʪʦ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʢʦʤ-

ʧʝʪʝʥʮʠʷ ʢʘʢ ʩʧʦʩʦʙʥʦʩʪʴ, ʢʘʯʝʩʪʚʦ, ʩʚʦʡʩʪʚʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʣʠʯʥʦʩʪʴ ʫʯʝʥʠʢʘ. 

ɸʥʘʣʠʟ ʧʦʥʷʪʠʡʥʦʛʦ ʘʧʧʘʨʘʪʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʥʠʤʘʥʠʶ ʪʦʛʦ, ʯʪʦ ʩʝʛʦʜʥʷ ʩ ʫʯʝʪʦʤ ʠʥʬʦʨʤʘʪʠ-

ʟʘʮʠʠ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʪʘʢʞʝ, ʢʘʢ ʠ ʧʨʦʬʠʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʟʘʜʘʯ ʷʚʣʷʝʪʩʷ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ.  

ʇʝʜʘʛʦʛʠʯʝʩʢʘʷ ʥʘʫʢʘ ʠʩʭʦʜʠʪ ʠʟ ʪʦʛʦ, ʯʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʘʥʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʜʦʣʞʥʦ ʦʩʫʱʝ-

ʩʪʚʣʷʪʴʩʷ ʚ ʨʘʤʢʘʭ ʚʩʝʭ ʰʢʦʣʴʥʳʭ ʟʘʥʷʪʠʡ, ʘ ʪʘʢʞʝ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʧʨʦʬʠʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

ɿʜʝʩʴ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʰʢʦʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʠʝ ʘʢʮʝʥʪʘ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʪʘʢʦʛʦ ʨʦʜʘ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪʩʷ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʩ ʫʯʝʪʦʤ ʨʘʟʚʠʪʠʷ ʠʤʝʥ-

ʥʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ, ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, ʯʪʦ ʩʝʛʦʜʥʷ ʙʦʣʴʰʘʷ ʯʘʩʪʴ 

ʠʥʬʦʨʤʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʟʘʜʘʯ ʧʝʜʘʛʦʛʫ ʥʝʦʙʭʦʜʠʤʦ ʙʳʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʩʪʨʦʝʥʥʳʤ ʚ ʨʝʘʣʠʟʘ-

ʮʠʠ ʩʚʦʝʡ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʘʥʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʦʩʦʙʝʥʥʦ ʩʪʘʨʰʝ-

ʢʣʘʩʩʥʠʢʦʚ, ʯʪʦ ʧʦʪʨʝʙʫʝʪ ʠʟʤʝʥʝʥʠʷ ʜʠʜʘʢʪʠʯʝʩʢʠʭ ʮʝʣʝʡ ʪʠʧʦʚʳʭ ʟʘʜʘʥʠʡ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʙʫʜʝʪ 

ʜʚʝ ʮʝʣʠ: ʠʟʫʯʝʥʠʝ ʢʦʥʢʨʝʪʥʦʛʦ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ 

ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʦʚ. 

ʌʦʨʤʠʨʦʚʘʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʦʚ ʚ ʨʘʤʢʘʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʠ ʦʩʦʙʝʥʥʦ ʧʨʦʬʠʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʶʪ: 

1. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ (ʛʨʫʧʧʦʚʘʷ ʨʘʙʦʪʘ, ʜʝʣʦʚʳʝ ʠ ʨʦʣʝʚʳʝ ʠʛʨʳ ʠ 
ʪ.ʜ.); 

2. ʇʨʘʢʪʠʯʝʩʢʘʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʦʙʫʯʝʥʠʷ; 

3. ʉʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʫʯʘʱʠʭʩʷ. 

ɺ ʢʘʯʝʩʪʚʝ ʘʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʤʦʛʫʪ ʧʨʠʤʝ-

ʥʷʪʴʩʷ: 

- ʛʨʫʧʧʦʚʘʷ ʨʘʙʦʪʘ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ. ʕʪʦʪ ʤʝʪʦʜ ʥʝʩʝʪ ʚ ʩʝʙʝ ʯʝʨʪʳ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʦʙʫ-

ʯʝʥʠʷ: ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʜʦʙʳʚʘʥʠʝ ʟʥʘʥʠʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʠʩʢʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ;  

- ʤʝʪʦʜ ʜʝʣʦʚʦʡ ʠʛʨʳ ï çʵʪʦ ʠʤʠʪʘʮʠʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʥ-

ʥʳʭ ʩʠʪʫʘʮʠʷʭ ʧʫʪʝʤ ʨʘʟʳʛʨʳʚʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʦʣʝʡ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʠ ʛʨʫʧʧʦʚʳʭ, ʧʦ ʟʘ-

ʜʘʥʥʳʤ ʠ ʚʳʨʘʙʘʪʳʚʘʝʤʳʤ ʩʘʤʠʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʠʛʨʳ ʧʨʘʚʠʣʘʤ. ɺ ʥʝʡ ʢʘʞʜʳʡ ʫʯʘʩʪʥʠʢ ʠʛʨʘʝʪ 

ʨʦʣʴ, ʚʳʧʦʣʥʷʝʪ ʜʝʡʩʪʚʠʷ, ʘʥʘʣʦʛʠʯʥʳʝ ʧʦʚʝʜʝʥʠʶ ʣʶʜʝʡ ʚ ʞʠʟʥʠ, ʥʦ ʩ ʫʯʪyʦʤ ʧʨʠʥʷʪʳʭ ʧʨʘʚʠʣ ʠʛ-

ʨʳè [6]. ʕʪʦʪ ʤʝʪʦʜ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʩʦʟʜʘʝʪ ʥʝʦʙʭʦʜʠ-

ʤʫʶ ʤʦʪʠʚʘʮʠʶ ʜʣʷ ʠʟʫʯʝʥʠʷ ʚʘʞʥʝʡʰʠʭ ʨʘʟʜʝʣʦʚ ʢʫʨʩʘ. 

ɺ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʡ ʰʢʦʣʳ ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʘʤ ʥʝʦʙʭʦʜʠʤʳ ʥʝ ʪʦʣʴʢʦ ʭʦʨʦʰʠʝ ʪʝʦʨʝʪʠʯʝ-

ʩʢʠʝ, ʥʦ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ ʠ ʫʤʝʥʠʷ, ʧʨʠʦʙʨʝʪʘʝʤʳʝ ʠʤʠ ʚ ʧʨʦʮʝʩʩʝ ʫʯʝʙʥʳʭ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘ-

ʥʷʪʠʡ. ʅʘʚʳʢʠ, ʧʨʠʦʙʨʝʪʝʥʥʳʝ ʚ ʧʨʦʮʝʩʩʝ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʙʫʯʝʥʠʷ, ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʩʧʦʩʦʙʥʦʩʪʴ ʢ 

ʚʝʜʝʥʠʶ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ, ʘʙʩʪʨʘʢʪʥʦʤʫ ʣʦʛʠʯʝʩʢʦʤʫ ʤʳʰʣʝʥʠʶ, ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʤʝʪʦʜʦʚ 

ʠʥʜʫʢʮʠʠ ʠ ʜʝʜʫʢʮʠʠ, ʫʤʝʥʠʶ ʚʳʷʚʣʷʪʴ ʠ ʧʨʝʦʜʦʣʝʚʘʪʴ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʧʨʦʙʣʝʤʳ, ʩʪʨʦʠʪʴ 

ʨʘʙʦʪʫ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʞʝʩʪʢʦʛʦ ʛʨʘʬʠʢʘ. ʇʦʵʪʦʤʫ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʯʠʪʝʣʴ ʜʦʣʞʝʥ ʫʜʝʣʷʪʴ ʧʨʘʢ-

ʪʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʦʙʫʯʝʥʠʷ. ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʥʘʮʝʣʝʥ-

ʥʳʭ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʦʚ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʢ ʫʩʧʝʰʥʦʡ ʞʠʟʥʠ ʚ ʨʘʤʢʘʭ ʩʫʱʝʩʪʚʫʶʱʝʛʦ 

ʩʝʛʦʜʥʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ. 
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ʅʘʠʙʦʣʝʝ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʤʝʭʘʥʠʟʤʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʩʪʘʨʰʝ-

ʢʣʘʩʩʥʠʢʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʫʩʣʦʚʠʷʭ ʧʨʦʬʠʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʠʛʨʘʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ. 

ʂʘʢ ʚʠʜ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʫʯʝʥʠʢʦʚ, ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝ-

ʧʝʥʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʤʫ ʫʩʚʦʝʥʠʶ ʟʥʘʥʠʡ ʠ ʨʘʟʚʠʚʘʝʪ ʦʚʣʘʜʝʥʠʝ ʩʧʦʩʦʙʘʤʠ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʚʭʦʜʷʪ ʚ ʩʦʜʝʨʞʘʥʠʝ ʦʙʫʯʝʥʠʷ ʪʦʤʫ ʠʣʠ ʠʥʦʤʫ ʫʯʝʙʥʦʤʫ ʧʨʝʜʤʝʪʫ. ʅʦ, ʧʨʠ ʵʪʦʤ, 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʩʧʦʩʦʙʥʘ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʩʘʤʦʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʚ ʨʘʤʢʘʭ 

ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʝʜʤʝʪʘ ʟʘ ʧʨʝʜʝʣʘʤʠ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʨʝʜʧʦʣʘʛʘʷ ʤʘʢʩʠ-

ʤʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʦʙʫʯʘʶʱʝʛʦʩʷ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʠʤʝʥʝʥʠʷ ʟʥʘʥʠʡ ʚ ʩʦʟʥʘʪʝʣʴʥʦʤ 

ʩʪʨʝʤʣʝʥʠʠ ʦʚʣʘʜʝʪʴ ʨʘʮʠʦʥʘʣʴʥʳʤʠ ʧʨʠʝʤʘʤʠ ʫʤʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʨʝʚʨʘʪʠʪʴ ʫʩʚʦʝʥʥʳʝ 

ʟʥʘʥʠʷ ʚ ʫʙʝʞʜʝʥʠʷ, ʯʪʦ ʦʯʝʥʴ ʚʘʞʥʦ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ. 

ʂʨʦʤʝ ʵʪʦʛʦ, ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʦʚ ʚʳʩʪʫʧʘʝʪ ʬʘʢʪʠʯʝʩʢʦʝ ʧʦʩʪʨʦʝʥʥʦʡ ʨʘʟʚʠʪʠʝ ʠ ʨʘʩʰʠʨʝʥʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʣʷ, ʠ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʩʦʚʨʝʤʝʥʥʦʡ ʞʠʟʥʠ. ʇʦʵʪʦʤʫ ʥʘ ʣʶʙʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʫʯʝʥʠʢʦʚ ʧʝʜʘʛʦʛ ʜʦʣʞʝʥ ʧʨʠʥʠʤʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʩʣʝʜʫʶʱʠʝ ʥʝʦʙ-

ʭʦʜʠʤʳʝ ʫʩʣʦʚʠʷ:  

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʦʚ ʚ ʨʘʤʢʘʭ ʧʨʦʬʠʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ ʫʩʪʦʡʯʠʚʳʭ ʫʤʝʥʠʡ ʠ 
ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʫʯʝʙʥʳʭ ʜʝʡʩʪʚʠʡ ʨʘʙʦʪʳ ʩʦ ʩʨʝʜʩʪʚʘʤʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʨʠʤʝʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦ ʧʨʦʬʠʣʶ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

- ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʨʛʘʥʠʟʘʮʠʶ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʥʘʣʠʯʠʝ 
ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʠʯʝʩʢʦʡ (ʢʦʤʧʴʶʪʝʨʥʦʡ) ʙʘʟʳ; 

- ʥʘʫʯʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʠ ʚʥʝʜʨʝʥʠʝ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʵʪʘʧʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦ-

ʮʝʩʩʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʫʯʘʱʝʛʦʩʷ; 

- ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʫʯʠʪʝʣʝʡ-ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʠʚʝʜʝʥʥʳʭ ʫʩʣʦʚʠʡ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʥʠʞʝʥʠʶ ʠ ʨʘʟʨʝ-

ʰʝʥʠʶ ʧʨʦʙʣʝʤʥʳʭ ʘʩʧʝʢʪʦʚ ʚ ʤʝʭʘʥʠʟʤʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʩʪʘʨʰʝ-

ʢʣʘʩʩʥʠʢʦʚ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʭʦʞʜʝʥʠʷ ʠʤʠ ʧʨʦʬʠʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ. 
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ɺ.ʉ. ɻʦʨʣʦʚ, ʩʪʫʜʝʥʪ 
ʛ. ʆʤʩʢ, ʆʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʄ.ɺ. ʉʣʠʚʘ, ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ, ʜʦʮʝʥʪ  

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʆɹ ʆʈɻɸʅʀɿɸʎʀʀ ʉʆɺʈɽʄɽʅʅʆɻʆ ʋʏɽɹʅʆɻʆ ʇʈʆʎɽʉʉɸ  
ʀ ɽɻʆ ʕɺʆʃʖʎʀʀ ɺ ʈɸʄʂɸʍ ʀʂʊ-ɼʀʉʎʀʇʃʀʅ 

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʦʙʣʝʤʳ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʠʩʮʠʧʣʠʥʘʤ ʚ ʦʙʣʘʩ-

ʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʣʝʥ ʩʧʠʩʦʢ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠ ʧʨʠʢʣʘʜʥʦʛʦ ʧʣʘʥʘ ʠʭ ʠʟʫʯʝʥʠʷ. 

ɺ ʥʘʰʠ ʜʥʠ ʧʦʯʪʠ ʢʘʞʜʳʡ ʨʝʙʸʥʦʢ ʧʨʠʦʙʱʘʝʪʩʷ ʢ ʪʝʭʥʠʢʝ ʩ ʤʘʣʳʭ ʣʝʪ. ʕʣʝʢʪʨʦʥʠʢʘ ʩʪʘʥʦʚʠʪ-

ʩʷ ʚʩʝ ʙʦʣʝʝ ʧʨʠʢʣʘʜʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ. ʆʥʘ ʥʘʭʦʜʠʪ ʧʨʠʤʝʥʝʥʠʝ ʚʦ ʚʩʝʭ ʦʪʨʘʩʣʷʭ ʯʝʣʦʚʝʯʝʩʢʦʡ 
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ʞʠʟʥʠ, ʢʘʢ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ, ʪʘʢ ʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ. ʉʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʦʙʨʘʪʥʫʶ ʨʝʘʢʮʠʶ 

ʜʦʣʞʥʦ ʜʘʪʴ ʠ ʦʙʨʘʟʦʚʘʥʠʝ, ʩʜʝʣʘʚ ʟʥʘʥʠʷ ʘʢʪʫʘʣʴʥʳʤʠ. 

ʉʥʘʯʘʣʘ ʦʩʪʘʥʦʚʠʤʩʷ ʥʘ ʩʘʤʦʡ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʝ ï ʫʩʪʘʨʝʚʘʥʠʝ ʟʥʘʥʠʡ. ʏʘʩʪʦ ʘʚʪʦʨʳ 

ʰʢʦʣʴʥʳʭ ʫʯʝʙʥʠʢʦʚ, ʥʝ ʞʝʣʘʷ ʠʭ ʠʟʤʝʥʷʪʴ, ʥʘʭʦʜʷʪ ʩʚʦʸ ʦʧʨʘʚʜʘʥʠʝ ʚ ʪʦʤ, ʯʪʦ ʫʯʝʙʥʠʢ ʜʘʸʪ ʙʘʟʦ-

ʚʳʝ ʟʥʘʥʠʷ. ʆʪʯʘʩʪʠ ʵʪʦ ʚʝʨʥʦ ï ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʟʥʘʥʠʷ ʥʘʧʦʜʦʙʠʝ ʘʣʛʝʙʨʳ ʣʦʛʠʢʠ, ʜʚʦʠʯʥʦʛʦ ʠʩ-

ʯʠʩʣʝʥʠʷ, ʪʝʦʨʠʠ ʘʣʛʦʨʠʪʤʦʚ, et cetera, ʥʝʦʙʭʦʜʠʤʳ ʚʩʝʛʜʘ, ʥʦ ʚʦʪ ʦʙ ʫʩʪʨʦʡʩʪʚʝ ʵʣʝʢʪʨʦʥʥʳʭ ʫʩʪ-

ʨʦʡʩʪʚ ʥʝʣʴʟʷ ʚʳʜʘʚʘʪʴ ʜʘʚʥʦ ʥʝ ʘʢʪʫʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʢʘʢ ʠʩʪʠʥʫ ʚ ʧʦʩʣʝʜʥʝʡ ʠʥʩʪʘʥʮʠʠ. ʈʘʩ-

ʩʤʦʪʨʠʤ ʥʘʠʙʦʣʝʝ ʦʯʝʚʠʜʥʳʝ ʤʦʤʝʥʪʳ ʚ ʵʪʦʤ ʢʣʶʯʝ: 

1. ɿʥʘʥʠʷ ʦʙ ʫʩʪʨʦʡʩʪʚʘʭ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ: 

1.1. ɺ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʜʠʩʢʦʚʳʝ ʫʩʪʨʦʡʩʪʚʘ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʧʦʯʪʠ ʧʨʝʢʨʘʪʠʣʠ ʩʚʦʸ ʩʫʱʝʩʪ-

ʚʦʚʘʥʠʝ ʚʚʠʜʫ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ ʩʚʷʟʠ ʯʝʨʝʟ ʠʥʪʝʨʥʝʪ. ɽʜʠʥʩʪʚʝʥʥʳʡ ʬʦʨʤʘʪ, ʢʦʪʦʨʳʡ ʝʱʸ ʥʝ 

ʧʨʝʢʨʘʪʠʣ ʩʚʦʸ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ï Blu-Ray, ʭʦʪʷ ʠ ʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʦʛʨʘʥʠʯʝʥʦ ʬʠʣʴʤʘʤʠ ʠ ʨʘʟʚʣʝ-

ʯʝʥʠʷʤʠ. ʅʘʣʠʯʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʠʚʦʜʦʚ ʜʣʷ ʥʝʛʦ ʥʝʚʳʛʦʜʥʦ, ʢʘʢ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ (ʩʝʙʝ-

ʩʪʦʠʤʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʦʥʦʛʦ ʚ ʢʦʥʩʦʣʴ Sony PlayStation 4 ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ 50$ ʧʨʠ ʮʝʥʝ ʤʦʜʝʣʠ slim ʚ 

300$), ʪʘʢ ʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʜʠʟʘʡʥʘ (ʩʪʨʝʤʣʝʥʠʝ ʢ ʫʤʝʥʴʰʝʥʠʶ ʨʘʟʤʝʨʘ ʠʟʜʝʣʠʡ 

ʧʨʦʩʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʝʛʦ, ʪʘʢ ʦʪ ʥʝʛʦ ʦʪʢʘʟʘʣʠʩʴ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʫʣʴʪʨʘʙʫʢʦʚ ʝʱʸ ʚ 2011 

ʛʦʜʫ, ʘ ʚ 2012 Apple ʫʙʨʘʣʘ ʝʛʦ ʠʟ ʩʚʦʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʣʠʥʝʡʢʠ). ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ ʚ ʫʯʝʙʥʦʡ ʣʠ-

ʪʝʨʘʪʫʨʝ ʦʛʨʦʤʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʦʧʪʠʯʝʩʢʠʤ ʧʨʠʚʦʜʘʤ, ʥʦ ʠ ʩʪʘʨʳʤ ʬʣʦʧʧʠ-

ʧʨʠʚʦʜʘʤ, ʢʦʪʦʨʳʝ ʫʰʣʠ ʚ ʘʥʥʘʣʳ ʠʩʪʦʨʠʠ ʝʱʸ 17 ʣʝʪ ʥʘʟʘʜ. ɺʦʟʤʦʞʥʦ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʩʪʦʨʠʠ ʵʪʘ 

ʠʥʬʦʨʤʘʮʠʷ ʠʤʝʝʪ ʮʝʥʥʦʩʪʴ, ʥʦ ʚ ʙʘʟʦʚʦʡ ʚʝʨʩʠʠ ʟʥʘʥʠʡ ʦʥʘ ʣʠʰʴ ʤʝʰʘʝʪ. 

1.2. ʇʦʯʪʠ ʥʝ ʫʧʦʤʠʥʘʶʪʩʷ ʥʦʚʳʝ ʪʠʧʳ ʟʘʧʦʤʠʥʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ï ʪʚʝʨʜʦʪʝʣʴʥʳʝ ʥʘʢʦʧʠʪʝʣʠ 

ʠ NAND flash, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʶʪ ʧʨʠʤʝʥʝʥʠʝ ʚʦ ʚʩʝ ʙʦʣʴʰʝʤ ʢʣʘʩʩʝ ʫʩʪʨʦʡʩʪʚ. 

1.3. ʇʨʠ ʟʘʮʠʢʣʠʚʘʥʠʠ ʥʘ ʩʪʘʨʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʠʢʣʘʜʥʳʝ ʟʥʘʥʠʷ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʝʟʥʳ ʠ ʦʙʳʯʥʳʤ ʦʙʳʚʘʪʝʣʷʤ: ʪʝʭʥʦʣʦʛʠʷ SMART ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ ʩʦʩʪʦʷʥʠʷ ʥʘʢʦ-

ʧʠʪʝʣʝʡ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʷʪʴ ʜʘʞʝ ʥʝʩʧʝʮʠʘʣʠʩʪʘʤ ʩʘʤʦʜʠʘʛʥʦʩʪʠʢʫ ʪʘʢʠʭ ʫʩʪʨʦʡʩʪʚ; ʦʯʝʥʴ 

ʧʦʚʝʨʭʥʦʩʪʥʦ ʠʟʫʯʘʝʪʩʷ ʚʦʧʨʦʩ ʠʥʪʝʨʬʝʡʩʦʚ ʜʘʥʥʳʭ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʫʩʪʨʦʡʩʪʚ; ʚʥʠʤʘʥʠʝ ʥʝ ʫʜʝ-

ʣʷʝʪʩʷ ʪʘʢʦʡ ʚʘʞʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʢʘʢ ʯʠʩʣʦ ʦʙʦʨʦʪʦʚ ʚ ʤʠʥʫʪʫ (RPM ï Rates Per Minute), ʥʘ ʢʦʪʦ-

ʨʦʡ ʦʯʝʥʴ ʩʧʝʢʫʣʠʨʫʶʪ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ. 

1.4. ɿʘ ʧʨʦʰʝʜʰʠʝ ʛʦʜʳ ʧʦʤʠʤʦ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʳ FAT ʧʦʷʚʠʣʠʩʴ ʪʘʢʞʝ exFAT, HFS, NTFS ʠ 

AFP, ʢʦʪʦʨʳʝ ʚ ʩʚʦʠʭ ʦʙʣʘʩʪʷʭ ʚʳʪʝʩʥʠʣʠ ʧʝʨʚʫʶ. ʈʝʯʴ ʦ ʥʠʭ ʪʘʢʞʝ ʥʝ ʚʝʜʸʪʩʷ ʚ ʜʦʩʪʘʪʦʯʥʦʤ ʦʙʲʝ-

ʤʝ. 

2. ʆ ʚʠʜʝʦʠʥʬʦʨʤʘʮʠʠ: 

2.1. ɺʠʜʝʦʢʘʨʪʳ ʫʧʦʤʠʥʘʶʪʩʷ ʚʩʢʦʣʴʟʴ (ʵʪʦ ʧʦʥʷʪʥʦ, ʫʯʠʪʳʚʘʷ ʩʙʦʨ ʠʟʥʘʯʘʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚʦ 

ʚʨʝʤʝʥʘ ʠʭ ʤʘʣʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ). ʉʝʡʯʘʩ ʵʪʦ ʢʨʘʡʥʝ ʘʢʪʫʘʣʴʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ï ʦʥʠ ʧʨʠʤʝʥʷʶʪʩʷ 

ʠ ʜʣʷ ʨʘʟʚʣʝʯʝʥʠʡ ʜʦʤʘ, ʠ ʜʣʷ ʩʣʦʞʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʘʨʭʠʪʝʢʪʫʨʝ, ʠ ʧʨʠ ʚʳʯʠʩʣʝʥʠʷʭ çʚ ʣʦʙè. 

2.2. ʇʦʯʪʠ ʢʘʞʜʦʝ ʧʦʩʦʙʠʝ ʩʯʠʪʘʝʪ ʚʘʞʥʳʤ ʨʘʩʩʤʦʪʨʝʪʴ ʫʩʪʨʦʡʩʪʚʦ ʵʣʝʢʪʨʦʥʥʦ-ʣʫʯʝʚʦʡ ʪʨʫʙ-

ʢʠ, ʭʦʪʷ ʧʦʜʦʙʥʳʝ ʤʦʥʠʪʦʨʳ ʙʳʣʠ ʚʳʚʝʜʝʥʳ ʠʟ ʫʧʦʪʨʝʙʣʝʥʠʷ ʙʦʣʝʝ 10 ʣʝʪ ʥʘʟʘʜ. ɺʤʝʩʪʝ ʩ ʥʠʤʠ ʫʰ-

ʣʦ ʠ ʤʥʦʞʝʩʪʚʦ ʥʝʛʘʪʠʚʥʳʭ ʵʬʬʝʢʪʦʚ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɿʜʝʩʴ ʩʪʦʠʣʦ ʙʳ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʦʚʨʝʤʝʥ-

ʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʘ ʪʘʢʞʝ ʨʝʘʣʴʥʦ ʚʘʞʥʳʝ ʢʦʥʝʯʥʦʤʫ ʧʦʪʨʝʙʠʪʝʣʶ ʩʚʦʡʩʪʚʘ ï ʨʘʟʨʝʰʝʥʠʝ ʵʢʨʘʥʘ, 

ʧʣʦʪʥʦʩʪʴ ʧʠʢʩʝʣʝʡ ʥʘ ʝʜʠʥʠʮʫ ʵʢʨʘʥʘ, ʮʚʝʪʦʚʦʡ ʨʝʞʠʤ. 

3. ʎʝʥʪʨʘʣʴʥʳʡ ʧʨʦʮʝʩʩʦʨ 

3.1. ʅʝ ʫʜʝʣʷʝʪʩʷ ʚʥʠʤʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʤ ʘʨʭʠʪʝʢʪʫʨʘʤ, ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤ ʚ ʤʦʙʠʣʴʥʳʭ ʫʩʪ-

ʨʦʡʩʪʚʘʭ, ʪʘʢʠʭ ʢʘʢ ARM. ʂʨʦʤʝ ʪʦʛʦ, ʟʜʝʩʴ ʩʪʦʠʣʦ ʙʳ ʫʜʝʣʠʪʴ ʦʛʨʦʤʥʦʝ ʚʥʠʤʘʥʠʝ ʩʨʘʚʥʠʤʦʩʪʠ ʘʨ-

ʭʠʪʝʢʪʫʨ ï ʤʥʦʛʠʝ ʜʦʧʫʩʢʘʶʪ ʦʰʠʙʢʫ ʩʪʘʚʷ ʟʥʘʢ çʙʦʣʴʰʝè ʤʝʞʜʫ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 8-ʷʜʝʨʥʦʛʦ 

2GHz ʯʠʧʘ, ʨʘʙʦʪʘʶʱʝʛʦ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ɸʥʜʨʦʡʜ ʠ ʚʠʨʪʫʘʣʴʥʦʛʦ ʢʦʜʘ, ʠ ʧʨʦʮʝʩʩʦʨʦʚ Intel ʧʦʜ 

ʥʘʪʠʚʥʳʤ ʢʦʜʦʤ ʥʘ ʙʘʟʝ Windows ʠʣʠ Unix ï ʩʠʩʪʝʤ. 

3.2. ʉʝʡʯʘʩ ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʶʪ ʤʥʦʛʦʧʦʪʦʯʥʳʝ ʩʠʩʪʝʤʳ, ʠʤ ʪʘʢʞʝ ʩʪʦʠʪ ʫʜʝʣʠʪʴ 

ʚʥʠʤʘʥʠʝ, ʦʩʪʘʥʦʚʠʚʰʠʩʴ ʥʘ ʚʦʧʨʦʩʝ ʨʝʘʣʴʥʦʛʦ ʚʳʠʛʨʳʰʘ ʦʪ ʨʘʩʧʘʨʘʣʣʝʣʠʚʘʥʠʷ ʟʘʜʘʯ. 

4. ɺ ʢʦʥʪʝʢʩʪʝ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʩʪʦʠʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʠʥʳʝ, ʦʪʣʠʯʥʳʝ ʦʪ Windows, 

ʧʨʦʜʫʢʪʳ. 13% ʨʳʥʢʘ ʜʦʤʘʰʥʠʭ ʩʠʩʪʝʤ ʟʘʥʠʤʘʝʪ ʄacOS, ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʩʝʨʚʝʨʥʦʛʦ ʨʳʥʢʘ ʟʘʥʠʤʘ-

ʶʪ Unix ʠ Linux ʩʠʩʪʝʤʳ, ʥʘ ʨʳʥʢʝ ʤʦʙʠʣʴʥʳʭ ʩʠʩʪʝʤ Windows ʚʦʦʙʱʝ ʥʝ ʧʨʠʞʠʣʘʩʴ. 

5. ɺ ʢʦʥʪʝʢʩʪʝ ʦʬʠʩʥʳʭ ʩʠʩʪʝʤ ʩʪʦʠʪ ʨʘʟʚʝʠʚʘʪʴ ʤʠʬ ʦ ʪʦʤ, ʯʪʦ ʧʨʦʜʫʢʮʠʠ Microsoft Office ʥʝʪ 

ʘʣʴʪʝʨʥʘʪʠʚ. ʍʦʪʷ ʠʭ ʬʦʨʤʘʪ ʜʦʢʫʤʝʥʪʦʚ ʦʩʪʘʸʪʩʷ ʜʝ-ʬʘʢʪʦ ʩʪʘʥʜʘʨʪʦʤ ʚ ʦʪʨʘʩʣʠ, ʥʦ ʤʥʦʛʠʝ ʦʩʪʘʣʴ-

ʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʢʦʤʧʣʝʢʩʳ (example gratia, Apple iWork) ʠʤʝʶʪ ʧʦʣʥʫʶ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʩ ʥʠʤ. ɼʣʷ 

ʪʦʯʥʦʡ ʧʝʨʝʜʘʯʠ ʜʦʢʫʤʝʥʪʦʚ ʧʦ ʬʦʨʤʝ ʠ ʩʦʜʝʨʞʘʥʠʶ ʧʨʠʤʝʥʷʝʪʩʷ ʬʦʨʤʘʪ PDF ʦʪ Adobe. 

6. ʆʙʫʯʝʥʠʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ: 
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6.1. ɽʱʸ ʧʨʠ ʩʚʦʸʤ ʨʦʞʜʝʥʠʠ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Pascal ʙʳʣ ʧʨʠʟʥʘʥ ʥʝʞʠʟʥʝʩʧʦʩʦʙʥʳʤ 

ʜʣʷ ʚʝʜʝʥʠʷ ʥʘʩʪʦʷʱʝʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʢʘʢ ʠ basic, ʦʥ ʥʘʰʸʣ ʩʚʦʶ ʥʠʰʫ ʣʠʰʴ ʜʣʷ ʦʙʫʯʝʥʠʷ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ. ʆʜʥʦ ʠʟ ʩʘʤʳʭ ʯʘʩʪʳʭ ʦʧʨʘʚʜʘʥʠʡ ʥʘ ʧʦʚʩʝʤʝʩʪʥʦʝ ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ ʚ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ï çʛʣʘʚʥʦʝ ï ʚʳʫʯʠʪʴ ʘʣʛʦʨʠʪʤʳ, ʘ ʥʘ ʢʘʢʦʤ ʷʟʳʢʝ ʥʝ ʩʫʪʴ ʚʘʞʥʦè. ʊʦʛʜʘ ʧʦʯʝʤʫ 

ʙʳ ʩʨʘʟʫ ʥʝ ʦʙʫʯʘʪʴ ʠʤ ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʠ ʧʨʠʤʝʥʷʝʤʳʭ ʷʟʳʢʘʭ? ɿʜʝʩʴ ʞʝ ʦʪʤʝʪʠʤ, ʯʪʦ ʚʦʟʥʠ-

ʢʘʝʪ ʧʨʦʙʣʝʤʘ ʪʦʛʦ, ʯʪʦ ʯʝʣʦʚʝʢʫ ʩʣʦʞʥʝʝ ʧʝʨʝʡʪʠ ʙʫʜʝʪ ʥʘ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʩʨʝʜʩʪʚʘ, ʚʝʜʴ ʦʥ 

ʧʨʠʚʳʢʥʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʪʘʨʳʝ ʤʝʪʦʜʠʢʠ. 

6.2. ʊʘʢ ʢʘʢʦʡ ʞʝ ʷʟʳʢ ʚʳʙʨʘʪʴ ʜʣʷ ʧʨʝʧʦʜʘʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʚʨʝʤʝʥʠ? ɺʪʦʨʳʤ 

ʧʦ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʷʟʳʢ Swift ʦʪ Apple, ʦʥ ʦʙʣʘʜʘʝʪ ʦʯʝʥʴ ʥʠʟʢʠʤ ʧʦʨʦʛʦʤ ʚʭʦʞʜʝʥʠʷ ʧʨʠ 

ʩʦʭʨʘʥʝʥʠʠ ʚʩʝʡ ʤʦʱʥʦʩʪʠ C-ʧʦʜʦʙʥʳʭ ʷʟʳʢʦʚ. ʆʜʥʘʢʦ, ʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʥʘ ʥʝʤ ʤʦʞʥʦ ʣʠʰʴ ʥʘ 

MacOS ʠ Linux, ʘ ʧʨʠʤʝʥʠʪʴ ʚʩʝ ʤʥʦʞʝʩʪʚʦ ʝʛʦ ʙʠʙʣʠʦʪʝʢ Foundation ʠ Core ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʆʉ ʦʪ 

Apple. ʈʘʥʝʝ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʣʦʩʴ ʷʟʳʢʫ Java, ʦʜʥʘʢʦ ʧʦʩʪʝʧʝʥʥʦ ʦʥ ʚʳʭʦʜʠʪ ʠʟ ʧʦʚʩʝʤʝʩʪ-

ʥʦʛʦ ʫʧʦʪʨʝʙʣʝʥʠʷ (ʕʪʦ ʦʯʝʚʠʜʥʦ, ʠʙʦ ʦʥ ʙʳʣ ʩʦʟʜʘʥ ʧʦʜ ʚʣʠʷʥʠʝʤ C, C++ ʜʣʷ ʨʝʰʝʥʠʷ ʠʭ ʢʣʶʯʝʚʳʭ 

ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʫʩʧʝʰʥʦ ʧʨʝʦʜʦʣʝʥʳ ʚ ʩʪʘʥʜʘʨʪʘʭ 11, 14 ʠ 17 ʛʦʜʦʚ, Java ʞʝ ʩʚʦʠ ʧʨʦʙʣʝʤʳ 

ʩʦʭʨʘʥʠʣ ʠ ʧʨʠʫʤʥʦʞʠʣ. ʇʝʨʝʥʦʩʠʤʦʩʪʴ ʠ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʦʩʪʴ ʦʙʦʰʣʘʩʴ ʷʟʳʢʫ Java ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴʥʦʩʪʴʶ. ʉʦ ʚʨʝʤʝʥʝʤ C++ ʩʪʘʣ ʙʦʣʝʝ ʧʝʨʝʥʦʩʠʤʳʤ ʷʟʳʢʦʤ.) C# ʦʪ Microsoft ʧʨʠ ʚʩʝʭ ʩʚʦʠʭ ʧʣʶ-

ʩʘʭ ʚʩʝ ʞʝ ʦʩʪʘʸʪʩʷ ʥʠʰʝʚʳʤ ʧʨʦʜʫʢʪʦʤ ʜʣʷ ʆʉ ʩʝʤʝʡʩʪʚʘ Windows. ʈʘʟʨʘʙʦʪʢʘ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ 

ʤʦʛʣʘ ʙʳ ʩʪʘʪʴ ʧʦʜʭʦʜʷʱʝʡ ʪʦʯʢʦʡ ʚʭʦʜʘ, ʥʦ ʪʘʤ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʣʠʜʝʨʘ ï ʝʩʪʴ ʦʛʨʦʤʥʦʝ ʤʥʦʞʝʩʪʚʦ 

ʷʟʳʢʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʢʨʝʪʥʦʡ ʟʘʜʘʯʠ ï PHP, NodeJS, AngularJS, et 

cetera. ʇʦʵʪʦʤʫ ʤʳ ʤʦʞʝʤ ʧʦʩʦʚʝʪʦʚʘʪʴ ʧʨʠʤʝʥʷʪʴ ʜʣʷ ʦʙʫʯʝʥʠʷ ʷʟʳʢ C++: ʥʝʩʤʦʪʨʷ ʥʘ ʝʛʦ ʩʣʦʞ-

ʥʦʩʪʴ, ʧʦʩʣʝ ʥʝʛʦ ʣʝʛʯʝ ʫʯʠʪʴ ʜʨʫʛʠʝ ʷʟʳʢʠ. ʆʙʣʘʜʘʝʪ ʦʛʨʦʤʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ, ʙʣʘʛʦʜʘʨʷ 

ʯʝʤʫ ʥʘʰʸʣ ʩʚʦʸ ʧʨʠʤʝʥʝʥʠʝ ʚʦ ʤʥʦʛʠʭ ʦʪʨʘʩʣʷʭ ï ʥʘʧʠʩʘʥʠʝ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʩʦʟʜʘʥʠʝ ʠʛʨ, 

ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʚʳʯʠʩʣʝʥʠʷʭ (high-load computing, ʩʘʤʘʷ ʦʧʣʘʯʠʚʘʝʤʘʷ ʦʙʣʘʩʪʴ ʧʨʦʛʨʘʤ-

ʤʠʨʦʚʘʥʠʷ), ʥʘʧʠʩʘʥʠʝ ʢʦʤʧʠʣʷʪʦʨʦʚ ʠ ʙʠʙʣʠʦʪʝʢ ʜʨʫʛʠʭ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ [1]. 

6.3. ʗʟʳʢʠ ʠʟʫʯʘʶʪʩʷ ʚʩʢʦʣʴʟʴ ʠ ʚʘʞʥʳʤ ʩʯʠʪʘʝʪʩʷ ʢʘʢ ʤʦʞʥʦ ʙʳʩʪʨʝʝ ʜʦʩʢʘʢʘʪʴ ʜʦ ʨʠʩʦʚʘʥʠʷ 

ʢʨʫʞʦʯʢʦʚ ʠ ʪʨʝʫʛʦʣʴʥʠʢʦʚ. ʇʨʠ ʵʪʦʤ ʦʩʥʦʚʥʳʝ ʢʦʥʮʝʧʮʠʠ ʠ ʧʨʠʝʤʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʪʝʨʷʶʪʩʷ ʠʟ 

ʚʠʜʫ. ʇʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʫʝʪ ʦʙʫʯʝʥʠʝ ʢʦʤʘʥʜʥʦʡ ʨʘʟʨʘʙʦʪʢʝ ʠ ʨʘʙʦʪʝ ʚ ʧʨʠʥʮʠʧʝ. 

7. ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʦ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʧʨʘʢʪʠʢʘʭ, ʪʦ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ ʨʘʟʚʠʪʠʝ ʠʜʝʠ ʦʙʫʯʝʥʠʷ ʘʣʛʦ-

ʨʠʪʤʘʤ ʥʘ ʨʦʙʦʪʘʭ (ʚ ʪʝʢʫʱʠʭ ʚʘʨʠʘʥʪʘʭ ɽɻʕ ʚ ʈʦʩʩʠʠ ʝʩʪʴ ʟʘʜʘʥʠʷ ʩ ʨʦʙʦʪʦʤ ʠ ʘʣʛʦʨʠʪʤʘʤʠ). ʂʦʤ-

ʧʘʥʠʷ Apple ʧʦʰʣʘ ʜʘʣʴʰʝ ʠ ʚʳʧʫʩʪʠʣʘ Swift Playgrounds, ʛʜʝ ʦʙʫʯʝʥʠʝ ʚʝʜʸʪʩʷ ʥʝ ʪʦʣʴʢʦ ʘʣʛʦʨʠʪ-

ʤʘʤ, ʥʦ ʠ ʩʘʤʦʤʫ ʨʝʘʣʴʥʦʤʫ ʷʟʳʢʫ. ʇʨʠ ʵʪʦʤ ʦʙʫʯʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʧʣʘʚʥʦ ï ʯʝʣʦʚʝʢʘ ʥʝ ʥʘʛʨʫʞʘʶʪ 

ʪʝʨʤʠʥʘʤʠ. ʇʣʶʩʦʤ ʧʦʜʭʦʜʘ ʷʚʣʷʝʪʩʷ ʝʛʦ ʤʦʙʠʣʴʥʦʩʪʴ ï ʤʦʞʥʦ ʦʙʫʯʘʪʴʩʷ ʠ ʥʘ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪ-

ʚʘʭ, ʩʦʟʜʘʚʘʷ ʨʝʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ. ʅʠ ʦʜʠʥ ʜʨʫʛʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʪʘʢʦʛʦ ʧʨʝʜʣʦʞʠʪʴ ʥʝ ʤʦʞʝʪ. 

8. ʉʪʦʠʪ ʨʘʩʩʤʦʪʨʝʪʴ ʚ ʜʘʥʥʦʤ ʧʫʥʢʪʝ ʜʚʝ ʢʨʘʡʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ: 

8.1. ʃʶʜʝʡ ʯʘʩʪʦ ʥʝ ʫʯʘʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʦʪʦʚʳʝ ʨʝʰʝʥʠʷ, ʚʚʠʜʫ ʯʝʛʦ ʦʥʠ ʠʟʦʙʨʝʪʘʶʪ ʩʚʦʸ. ɿʜʝʩʴ 

ʘʚʪʦʨʳ ʚʦʚʩʝ ʥʝ ʭʦʪʷʪ ʧʦʜʘʚʠʪʴ ʪʚʦʨʯʝʩʢʠʝ ʧʦʨʳʚʳ ʦʙʫʯʘʶʱʠʭʩʷ, ʣʠʰʴ ʩʜʝʣʘʪʴ ʘʢʮʝʥʪ ʥʘ ʪʦʤ, ʯʪʦ ʚ 

ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʚʨʝʤʝʥʠ ʯʘʩʪʦ ʛʦʪʦʚʳʝ ʨʝʰʝʥʠʷ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʣʫʯʰʝ ʩʘʤʦʧʠʩʥʳʭ. 

8.2. ɺʪʦʨʘʷ ʢʨʘʡʥʦʩʪʴ ʩʦʩʪʦʠʪ ʚ ʥʝʩʧʦʩʦʙʥʦʩʪʠ ʣʶʜʝʡ ʧʨʝʜʣʘʛʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʨʝʰʝʥʠʷ ï ʦʥʠ 

ʟʘʥʠʤʘʶʪʩʷ ʣʠʰʴ ʠʥʪʝʛʨʠʨʦʚʘʥʠʝʤ ʛʦʪʦʚʳʭ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʠʭ ʧʨʦʜʫʢʪʳ ʩʪʘʥʦʚʷʪʩʷ ʧʦʭʦʞʠʤʠ ʥʘ 

ʦʛʨʦʤʥʳʭ ʤʦʥʩʪʨʦʚ-ʬʨʘʥʢʝʥʰʪʝʡʥʦʚ, ʩʣʝʧʣʝʥʥʳʭ ʠʟ ʤʥʦʞʝʩʪʚʘ ʢʦʥʬʣʠʢʪʫʶʱʠʭ ʢʦʤʧʦʥʝʥʪ. 

9. ʄʘʣʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʩʪʠʣʠʩʪʠʢʝ ʨʘʙʦʪʳ ï ʢʨʘʩʦʪʘ ʠ ʧʦʥʷʪʣʠʚʦʩʪʴ ʢʦʜʘ ʠʛʨʘʝʪ ʦʛʨʦʤ-

ʥʝʡʰʫʶ ʨʦʣʴ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʧʦʜʜʝʨʞʢʠ ʧʨʦʜʫʢʪʘ (ʠ ʵʪʦ ʝʱʸ ʦʜʥʘ ʧʨʦʙʣʝʤʘ ï ʩʪʫʜʝʥʪʘʤ ʠ ʰʢʦʣʴ-

ʥʠʢʘʤ ʯʘʩʪʦ ʥʝ ʦʙʲʷʩʥʷʶʪ ï ʯʪʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠʭ ʢʦʜ ʙʫʜʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʢʪʦ-ʪʦ ʜʨʫʛʦʡ). 

10. ʆʧʪʠʤʠʟʘʮʠʠ ʚʥʠʤʘʥʠʝ ʪʘʢʞʝ ʧʦʯʪʠ ʚʦʦʙʱʝ ʥʝ ʫʜʝʣʷʝʪʩʷ ï ʤʳ ʚ ʩʚʦʝʡ ʧʨʘʢʪʠʢʝ ʩʪʦʣʢʥʫ-

ʣʠʩʴ ʩ ʚʝʷʥʠʝʤ, ʯʪʦ ʣʶʜʠ ʩʪʘʨʘʶʪʩʷ ʥʘʡʪʠ çʧʨʦʩʪʦʝè ʨʝʰʝʥʠʝ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʥʝ ʧʨʦʩʪʳʤ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʣʘʢʦʥʠʯʥʦʩʪʠ, ʥʦ ʧʨʦʩʪʳʤ ʚʚʠʜʫ ʥʝʜʦʩʪʘʪʢʘ ʟʥʘʥʠʡ. 

11. ɸʨʭʠʪʝʢʪʫʨʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʪʘʢʞʝ ʩʣʘʙʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ, ʭʦʪʴ ʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʚʘʞʥʝʡʰʠʭ ʵʣʝʤʝʥʪʦʚ ʩʦʟʜʘʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ï ʣʶʙʦʡ ʧʨʦʩʯʸʪ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʚʩʝʛʜʘ 

ʦʙʭʦʜʠʪʩʷ ʜʦʨʦʞʝ, ʯʝʤ ʦʰʠʙʢʘ ʚ ʨʝʘʣʠʟʘʮʠʠ. ʇʦʜʚʦʜʷ ʠʪʦʛʠ, ʦʪʤʝʪʠʤ, ʯʪʦ ʵʪʦ ʥʝ ʥʝʨʘʟʨʝʰʠʤʳʝ ʧʨʦ-

ʙʣʝʤʳ: ʦʩʥʦʚʥʘʷ ʠʭ ʧʨʠʯʠʥʘ ʢʨʦʝʪʩʷ ʚ ʯʝʣʦʚʝʯʝʩʢʦʤ ʢʦʥʩʝʨʚʘʪʠʟʤʝ ʠ ʥʝʞʝʣʘʥʠʠ ʤʝʥʷʪʴ ʫʩʪʦʷʚʰʠʡ-

ʩʷ ʧʦʨʷʜʦʢ. ʆʜʥʘʢʦ ʚ ʠʥʪʝʨʝʩʘʭ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʛʦʩʫʜʘʨʩʪʚʘ ʚʳʧʫʩʢʘʪʴ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʝ ʢʘʜʨʳ, ʘ ʥʝ ʣʶʜʝʡ ʩ ʟʘʚʝʜʦʤʦ ʫʩʪʘʨʝʚʰʠʤʠ ʟʥʘʥʠʷʤʠ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʉʣʠʚʘ ʄ.ɺ. ʂʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʳʡ ʧʦʜʭʦʜ ʢʘʢ ʩʨʝʜʩʪʚʦ ʫʥʠʬʠʢʘʮʠʠ ʦʙʫʯʝʥʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʚ ʨʘʟʣʠʯʥʳʭ ʦʧʝ-

ʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ // ʇʨʠʢʣʘʜʥʘʷ ʠʥʬʦʨʤʘʪʠʢʘ. 2012.  ̄2 (38). ʉ. 38-45. 
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ʀ.ɸ. ɻʨʠʜʥʝʚ, ʩʪʫʜʝʥʪ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʀ.ɸ. ʇʝʪʨʦʚʘ, ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ  

ʛ. ʃʝʩʦʩʠʙʠʨʩʢ, ʃʝʩʦʩʠʙʠʨʩʢʠʡ ʬʠʣʠʘʣ ʉʠʙɻɸʋ 

ɺʀɿʋɸʃʀɿɸʎʀʗ ʀʅʌʆʈʄɸʎʀʀ ɺ ʆɹʈɸɿʆɺɸʊɽʃʔʅʆʄ ʇʈʆʎɽʉʉɽ  
ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ʀʅʊɽʃʃɽʂʊ ʂɸʈʊ 

ɺ ʥʘʰʝ ʚʨʝʤʷ ʙʣʘʛʦʜʘʨʷ ʨʘʟʚʠʪʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʜʦʩʪʫʧʥʦʩʪʴ ʟʥʘʥʠʡ ʥʝ ʷʚʣʷ-

ʝʪʩʷ ʧʨʦʙʣʝʤʦʡ. ʆʜʥʘʢʦ ʢʘʞʜʦʤʫ ʯʝʣʦʚʝʢʫ ʝʞʝʜʥʝʚʥʦ ʧʨʠʭʦʜʠʪʴʩʷ ʩʪʘʣʢʠʚʘʪʴʩʷ ʩ ʙʦʣʴʰʠʤ ʧʦʪʦʢʦʤ 

ʠʥʬʦʨʤʘʮʠʠ: ʠʥʪʝʨʥʝʪ, ʪʝʣʝʚʠʜʝʥʠʝ, ʧʨʝʩʩʘ, ʨʝʢʣʘʤʘ ʠ.ʪ.ʜ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʥʘʰʝʛʦ ʥʘʩʪʨʦʝʥʠʷ ʠ ʞʝ-

ʣʘʥʠʷ ʤʳ ʜʦʣʞʥʳ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʵʪʫ ʠʥʬʦʨʤʘʮʠʶ: ʯʘʩʪʴ ʝʝ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʙʘʪʳʚʘʪʴ ʩʨʘʟʫ, ʯʘʩʪʴ 

ʧʨʦʩʪʦ ʥʝ ʟʘʤʝʯʘʪʴ, ʯʘʩʪʴ ʦʪʢʣʘʜʳʚʘʪʴ ʥʘ ʙʦʣʝʝ ʧʦʟʜʥʶʶ ʦʙʨʘʙʦʪʢʫ. ʅʝʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʦʡ ʧʦʪʦʢ ʧʦ-

ʩʪʫʧʘʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ, ʤʳ ʧʦʣʴʟʫʝʤʩʷ ʪʝʤʠ ʞʝ ʩʧʦʩʦʙʘʤʠ ʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʦʚʘ-

ʣʠʩʴ ʨʘʥʴʰʝ, ʢʦʛʜʘ ʦʙʲʝʤ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʪʦʢʘ ʠʥʬʦʨʤʘʮʠʠ ʙʳʣʠ ʛʦʨʘʟʜʦ ʤʝʥʴʰʠʤʠ. ʈʝʟʢʦ ʚʩʪʘʸʪ 

ʚʦʧʨʦʩ ʦʨʛʘʥʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ, ʪʘʢ ʢʘʢ ʥʝʧʦʥʷʪʥʦ, ʢʘʢʘʷ ʥʫʞʥʘ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʢʘʢʘʷ ʧʦʟʞʝ, ʘ 

ʯʪʦ ʚʦʦʙʱʝ ʥʝ ʧʨʠʛʦʜʥʦ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ɺ ʜʘʥʥʦʡ ʩʠʪʫʘʮʠʠ ʯʝʣʦʚʝʢʫ ʤʦʛʫʪ ʧʦʤʦʯʴ ʠʥʪʝʣʣʝʢʪ ʢʘʨʪʳ. ʉʦʚʨʝʤʝʥʥʘʷ ʚʝʨʩʠʷ ʜʘʥʥʦʡ ʤʝʪʦ-

ʜʠʢʠ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʙʨʠʪʘʥʩʢʠʤ ʧʩʠʭʦʣʦʛʦʤ ʊʦʥʠ ɹʴʶʟʝʥʦʤ ʚ ʰʝʩʪʠʜʝʩʷʪʳʭ ʛʦʜʘʭ. ʏʝʣʦʚʝʯʝʩʢʠʡ 

ʤʦʟʛ ʩʣʦʞʥʦ ʫʩʪʨʦʝʥ ʠ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʝʥ, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʥ ʠʤʝʝʪ ʨʷʜ ʩʣʘʙʳʭ ʤʝʩʪ. ʆʜʥʦ ʠʟ ʥʠʭ ð 

ʵʪʦ ʧʨʝʬʨʦʥʪʘʣʴʥʘʷ ʯʘʩʪʴ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʆʥʘ ʦʪʚʝʯʘʝʪ ʟʘ ʚʦʩʧʦʤʠʥʘʥʠʝ, ʟʘʧʦʤʠʥʘʥʠʝ, ʧʨʠ-

ʥʷʪʠʝ ʨʝʰʝʥʠʡ, ʧʦʥʠʤʘʥʠʝ ʠ ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʩʪʴ. ɼʣʷ ʵʪʦʛʦ ʠʥʬʦʨʤʘʮʠʷ ʜʦʣʞʥʘ ʙʳʪʴ: ʫʧʨʦʱʝʥʘ; 

ʩʛʨʫʧʧʠʨʦʚʘʥʘ; ʦʪʩʦʨʪʠʨʦʚʘʥʘ; ʧʨʝʜʩʪʘʚʣʷʪʴʩʷ ʛʨʘʬʠʯʝʩʢʠ. ʀʤʝʥʥʦ ʠʥʪʝʣʣʝʢʪ ʢʘʨʪʳ ʧʦʜʭʦʜʷʪ ʜʣʷ 

ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ. ʆʥʠ ʫʜʦʙʥʦ ʢʦʤʧʦʥʫʶʪ ʠʥʬʦʨʤʘʮʠʶ: ʧʦʟʚʦʣʷʶʪ ʦʧʝʨʠʨʦʚʘʪʴ ʦʜʥʠʤ ʩʣʦʚʦʤ 

ʠʣʠ ʦʙʨʘʟʦʤ, ʧʦʤʦʛʘʷ ʘʙʩʪʨʘʛʠʨʦʚʘʪʴʩʷ ʦʪ ʦʛʨʦʤʥʦʛʦ ʥʘʙʦʨʘ ʜʘʥʥʳʭ, ʧʨʝʜʩʪʘʚʣʷʷ ʠʥʬʦʨʤʘʮʠʶ ʩ ʧʦ-

ʤʦʱʴʶ ʘʩʩʦʮʠʘʮʠʡ. 

ɼʘʥʥʳʡ ʤʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʦʩʦʙʝʥʥʦʩʪʠ ʧʘʤʷʪʠ ʯʝʣʦʚʝʢʘ, ʘ ʢʦʥʢʨʝʪʥʦ ʥʘ ʪʦʤ ʯʪʦ ʪʚʦʨʯʝʩʢʠʡ 

ʧʨʦʮʝʩʩ ʪʝʩʥʦ ʩʚʷʟʘʥ ʩ ʧʘʤʷʪʴʶ ʯʝʣʦʚʝʢʘ ʠ ʘʩʩʦʮʠʘʪʠʚʥʳʤ ʤʳʰʣʝʥʠʝʤ. ɺ ʝʛʦ ʦʩʥʦʚʝ ʣʝʞʠʪ ʥʝʩʢʦʣʴ-

ʢʦ ʧʨʠʥʮʠʧʦʚ: ʦʩʥʦʚʥʦʡ ʦʙʲʝʢʪ ʠʟʫʯʘʝʤʦʡ ʪʝʤʳ ʜʦʣʞʝʥ ʨʘʟʤʝʱʘʪʴʩʷ ʚ ʮʝʥʪʨʝ ʢʘʨʪʳ; ʘʩʧʝʢʪʳ ʦʩʥʦʚ-

ʥʦʛʦ ʦʙʲʝʢʪʘ, ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤ, ʨʘʩʭʦʜʷʪʩʷ ʦʪ ʮʝʥʪʨʘʣʴʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʚʠʜʝ ʚʝʪʦʢ; ʚʩʝ 

ʚʝʪʚʠ ʜʦʣʞʥʳ ʧʦʷʩʥʷʪʴʩʷ ʢʣʶʯʝʚʳʤʠ ʩʣʦʚʘʤʠ, ʬʨʘʟʘʤʠ ʠʣʠ ʛʨʘʬʠʯʝʩʢʠʤʠ ʦʙʨʘʟʘʤʠ, ʦʪ ʥʠʭ ʤʦʛʫʪ 

ʦʪʭʦʜʠʪʴ ʚʝʪʚʠ ʚʪʦʨʦʛʦ ʫʨʦʚʥʷ, ʚʳʨʘʞʘʶʱʠʝ ʧʝʨʠʬʝʨʠʡʥʳʝ ʠʜʝʠ, ʦʪ ʢʦʪʦʨʳʭ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʨʘʩ-

ʭʦʜʷʪʩʷ ʚʝʪʚʠ ʘʩʩʦʮʠʘʮʠʡ ʪʨʝʪʴʝʛʦ ʧʦʨʷʜʢʘ, ʠ ʪ.ʜ.; ʚʩʝ ʚʝʪʚʠ ʘʩʩʦʮʠʘʮʠʡ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʠʥʪʝʣʣʝʢʪ 

ʢʘʨʪʝ, ʬʦʨʤʠʨʫʶʪ ʩʦʙʦʡ ʠʝʨʘʨʭʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ; 

ʕʪʦʪ ʩʚʦʜ ʧʨʘʚʠʣ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʊʦʥʠ ɹʴʶʟʝʥʦʤ, ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʢʘʨʪʳ ʧʨʠ ʩʦʟʜʘʥʠʠ ʚʳʛʣʷ-

ʜʝʣʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦ ʠ ʵʬʬʝʢʪʠʚʥʦ. ʊʘʢʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʢʘʨʪʳ ʧʦʤʦʛʘʝʪ ʨʘʟʚʠʚʘʪʴ ʘʩʩʦʮʠʘʪʠʚʥʳʝ 

ʩʚʷʟʠ, ʘ ʚʧʦʩʣʝʜʩʪʚʠʠ ʟʘʜʝʡʩʪʚʦʚʘʪʴ ʚʝʩʴ ʧʦʪʝʥʮʠʘʣ ʤʦʟʛʘ ʜʣʷ ʨʘʙʦʪʳ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʙʣʘʛʦʜʘʨʷ ʚʠ-

ʟʫʘʣʠʟʘʮʠʠ. ʇʨʠ ʩʦʟʜʘʥʠʠ ʠʥʪʝʣʣʝʢʪ ʢʘʨʪ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʣʝʜʦʚʘʪʴ ʥʝʢʦʪʦʨʳʤ ʧʨʘʚʠʣʘʤ: ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʷʨʢʠʝ ʮʚʝʪʘ ʠ ʨʘʟʣʠʯʥʫʶ ʛʨʘʬʠʢʫ; ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʙʙʨʝʚʠʘʪʫʨʳ (ʠʣʠ ʠʥʦʩʪʨʘʥʥʳʝ ʩʣʦʚʘ); ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʫʩʣʦʚʥʳʭ ʦʙʦʟʥʘʯʝʥʠʡ, ʨʘʟʣʠʯʥʳʭ ʩʠʤʚʦʣʦʚ ʠ ʪ.ʜ. 

ʂ ʧʦʣʝʟʥʳʤ ʩʚʦʡʩʪʚʘʤ ʠʥʪʝʣʣʝʢʪ ʢʘʨʪ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: 

- ʥʘʛʣʷʜʥʦʩʪʴ, ʟʘʧʦʤʠʥʘʝʤʦʩʪʴ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʩʦʩʪʘʚʣʝʥʠʷ ʠʥʪʝʣʣʝʢʪ ʢʘʨʪ; 

- ʵʩʪʝʪʠʯʝʩʢʫʶ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʪʚʦʨʯʝʩʪʚʘ; 

- ʧʝʨʝʩʤʦʪʨ ʠʥʪʝʣʣʝʢʪ ʢʘʨʪ ʯʝʨʝʟ ʥʝʢʦʪʦʨʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʧʦʤʦʛʘʝʪ ʫʩʚʦʠʪʴ ʠ ʟʘʧʦʤ-

ʥʠʪʴ ʢʘʨʪʠʥʫ ʚ ʮʝʣʦʤ, ʘ ʪʘʢʞʝ ʫʚʠʜʝʪʴ ʥʝʜʦʩʪʘʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠ ʥʦʚʳʝ ʠʜʝʠ [9]. 

ʇʨʝʞʜʝ ʯʝʤ ʙʳʪʴ ʧʦʥʷʪʦʡ, ʠʥʬʦʨʤʘʮʠʷ ʧʨʦʭʦʜʠʪ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ, ʪʦʯʥʝʝ, ʟʦʥ ʦʙʨʘʙʦʪʢʠ: 

ʯʫʚʩʪʚʝʥʥʦ-ʵʤʦʮʠʦʥʘʣʴʥʫʶ ʟʦʥʫ, ʟʦʥʫ ʧʘʤʷʪʠ ʠ ʚʦʦʙʨʘʞʝʥʠʷ. ɺ ʧʨʦʮʝʩʩʝ ʧʦʥʠʤʘʥʠʷ ʚʘʞʥʫʶ ʨʦʣʴ 

ʠʛʨʘʝʪ ʟʦʥʘ ʚʦʦʙʨʘʞʝʥʠʷ. ɺ ʧʨʦʮʝʩʩʝ ʦʪʨʘʞʝʥʠʷ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ ʯʝʣʦʚʝʢ ʥʘʨʷʜʫ ʩ ʚʦʩʧʨʠʷʪʠʝʤ 

ʪʦʛʦ, ʯʪʦ ʜʝʡʩʪʚʫʝʪ ʥʘ ʥʝʛʦ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʠʟʚʣʝʢʘʝʪ ʠʟ ʧʘʤʷʪʠ ʦʙʨʘʟʳ, ʢʦʪʦʨʳʝ ʚʦʟʜʝʡʩʪʚʦʚʘʣʠ 

ʥʘ ʥʝʛʦ ʨʘʥʴʰʝ, ʩʦʟʜʘʝʪ ʥʦʚʳʝ ʦʙʨʘʟʳ ʠʣʠ ʤʦʜʝʨʥʠʟʠʨʫʝʪ, ʦʙʦʛʘʱʘʝʪ ʩʪʘʨʳʝ. ʇʫʪʤy ʚʦʦʙʨʘʞʝʥʠʷ 

ʯʝʣʦʚʝʢ ʤʦʞʝʪ ʜʦʩʪʨʦʠʪʴ ʥʝʜʦʩʪʘʶʱʠʝ ʩʚʷʟʠ ʤʝʞʜʫ ʦʙʨʘʟʘʤʠ ʠʣʠ ʫʢʨʝʧʠʪʴ ʠʤʝʶʱʠʝʩʷ. 

ʆʩʥʦʚʥʳʝ ʤʦʤʝʥʪʳ ʧʨʠ ʩʦʟʜʘʥʠʠ ʢʘʨʪ ʯʝʨʧʘʶʪʩʷ ʠʟ ʦʩʦʙʝʥʥʦʩʪʠ ʧʩʠʭʦʣʦʛʠʠ ʯʝʣʦʚʝʢʘ. ʆʥʘ 

ʫʩʪʨʦʝʥʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʩʥʘʯʘʣʘ ʚʦ ʚʥʠʤʘʥʠʝ ʧʦʧʘʜʘʶʪ ʮʚʝʪʘ, ʣʠʥʠʠ, ʩʠʣʫʵʪʳ, ʦʙʱʘʷ ʩʪʨʫʢʪʫʨʘ, 

ʘ ʧʦʪʦʤ ʫʞʝ ʚʜʘʝʤʩʷ ʚ ʩʠʤʚʦʣʳ, ʢʦʪʦʨʳʤʠ ʠ ʷʚʣʷʶʪʩʷ ʙʫʢʚʳ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʪʝʢʩʪ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦ-

ʜʠʤʦ ʚʳʜʝʣʷʪʴ ʦʩʥʦʚʥʳʝ ʤʦʤʝʥʪʳ ʷʨʢʠʤʠ ʨʫʯʢʘʤʠ, ʤʘʨʢʝʨʘʤʠ, ʢʘʨʘʥʜʘʰʘʤʠ ʠ ʧʨʦʯʠʤ. ʊʘʢʞʝ ʥʝʤʘ-

ʣʦʚʘʞʥʳʤ ʤʦʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʢʠʭ-ʣʠʙʦ ʦʩʦʙʳʭ ʩʪʠʣʝʡ ʜʣʷ ʢʘʞʜʦʡ ʚʝʪʚʠ ʢʘʨʪʳ. ɺ 
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ʪʘʢʦʤ ʩʣʫʯʘʝ ʙʫʜʝʪ ʛʦʨʘʟʜʦ ʤʝʥʴʰʝ ʰʘʥʩʦʚ ʩʧʫʪʘʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʪʘʢ ʢʘʢ ʜʘʥʥʳʝ ʥʝ ʙʫʜʫʪ ʘʩʩʦʮʠʠ-

ʨʦʚʘʪʴʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʥʘ ʧʦʜʩʦʟʥʘʪʝʣʴʥʦʤ ʫʨʦʚʥʝ. 

 ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʤʳʩʣʝʡ ʚ ʛʦʣʦʚʝ ʤʦʞʝʪ ʚʦʟʥʠʢʘʪʴ ʦʯʝʥʴ ʙʳʩʪʨʦ, ʠ ʪʘʢ ʞʝ ʙʳʩʪʨʦ ʤʦʞʝʪ 

ʫʡʪʠ ʩ ʧʨʘʚʠʣʴʥʦʛʦ ʧʫʪʠ. ʇʦʵʪʦʤʫ, ʯʪʦʙʳ ʠʩʢʣʶʯʠʪʴ ʨʠʩʢ ʥʝʧʦʣʥʦʛʦ ʟʘʧʦʣʥʝʥʠʷ ʠʥʪʝʣʣʝʢʪ ʢʘʨʪʳ, 

ʥʫʞʥʦ ʟʘʨʘʥʝʝ ʧʨʠʜʫʤʘʪʴ ʩʚʦʶ ʩʠʩʪʝʤʫ ʦʙʦʟʥʘʯʝʥʠʡ. ʅʦ ʦʩʥʦʚʥʳʤ ʧʨʘʚʠʣʦʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʥʫʞʥʦ 

ʥʝ ʧʝʨʝʙʦʨʱʠʪʴ ʩ ʪʝʢʩʪʦʤ, ʪʘʢ ʢʘʢ ʦʥ ʫʩʚʘʠʚʘʝʪʩʷ ʩʣʦʞʥʝʝ ʜʨʫʛʠʭ ʪʠʧʦʚ ʠʥʬʦʨʤʘʮʠʠ, ʠ ʧʦʣʴʟʳ ʦʪ 

ʠʥʪʝʣʣʝʢʪ ʢʘʨʪʳ ʙʫʜʝʪ ʤʘʣʦ. ɺʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʠʥʪʝʣʣʝʢʪ ʢʘʨʪ ʚ ʫʯʝʙʥʦʤ ʧʨʦ-

ʮʝʩʩʝ ʜʦʚʦʣʴʥʦ ʰʠʨʦʢʠ ʢʘʢ ʜʣʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʪʘʢ ʠ ʜʣʷ ʩʪʫʜʝʥʪʘ. ʅʦʚʳʝ ʟʥʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ 

ʣʝʢʮʠʠ ʚ ʚʠʜʝ ʠʥʪʝʣʣʝʢʪ ʢʘʨʪʳ ʚʤʝʩʪʦ ʦʙʳʯʥʦʡ ʧʨʝʟʝʥʪʘʮʠʠ, ʚʳʟʳʚʘʶʪ ʫ ʩʪʫʜʝʥʪʦʚ ʥʝʧʦʜʜʝʣʴʥʳʡ 

ʠʥʪʝʨʝʩ, ʪʘʢ ʢʘʢ ʣʫʯʰʝ ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ ʘʫʜʠʪʦʨʠʝʡ, ʥʘʩʪʨʘʠʚʘʶʪ ʝʝ ʥʝ ʥʘ ʧʘʩʩʠʚʥʦʝ ʩʣʫʰʘʥʠʝ, ʘ ʥʘ 

ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ, ʧʦʩʢʦʣʴʢʫ ʚʳʛʣʷʜʠʪ ʵʪʦ ʛʦʨʘʟʜʦ ʟʨʝʣʠʱʥʝʡ ʦʙʳʯʥʳʭ ʩʣʘʡʜʦʚ. 

ʊʘʢʦʝ ʥʝʦʙʳʯʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦ ʧʨʦʠʟʚʝʜʝʪ ʚʧʝʯʘʪʣʝʥʠʝ ʥʘ 

ʩʣʫʰʘʪʝʣʝʡ, ʧʨʠʚʣʝʯʝʪ ʚʥʠʤʘʥʠʝ ʘʫʜʠʪʦʨʠʠ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʙʦʣʝʝ ʢʨʝʧʢʦʤʫ ʟʘʧʦʤʠʥʘʥʠʶ ʠ ʣʫʯʰʝʤʫ 

ʫʩʚʦʝʥʠʶ ʠʥʬʦʨʤʘʮʠʠ. ʅʘ ʣʝʢʮʠʷʭ ʤʦʞʥʦ ʥʝ ʪʦʣʴʢʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʞʝ ʛʦʪʦʚʳʝ ʠʥʪʝʣʣʝʢʪ ʢʘʨʪʳ, 

ʩʦʟʜʘʥʥʳʝ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʟʘʨʘʥʝʝ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʢ ʟʘʥʷʪʠʶ, ʥʦ ʠ ʩʦʟʜʘʚʘʪʴ ʠʭ ʚʤʝʩʪʝ ʩʦ ʩʪʫʜʝʥʪʘ-

ʤʠ ʧʨʷʤʦ ʚ ʭʦʜʝ ʟʘʥʷʪʠʷ, ʜʦʧʦʣʥʷʷ ʥʦʚʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʧʦ ʤʝʨʝ ʨʘʩʢʨʳʪʠʷ ʪʝʤʳ. ʊʘʢʠʝ ʠʥʪʝʣʣʝʢʪ 

ʢʘʨʪʳ ʤʦʞʥʦ ʥʘʧʦʣʥʷʪʴ ʠʥʬʦʨʤʘʮʠʝʡ ʚʤʝʩʪʝ ʩʦ ʩʪʫʜʝʥʪʘʤʠ ʚ ʭʦʜʝ ʜʠʩʢʫʩʩʠʠ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦ-

ʢʨʘʱʘʝʪ ʚʨʝʤʷ ʦʙʲʷʩʥʝʥʠʷ ʥʦʚʦʡ ʪʝʤʳ. ʅʘʨʷʜʫ ʩ ʵʪʠʤ, ʚ ʪʝʯʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʛʦ ʫʯʝʙʥʦʛʦ ʟʘʥʷʪʠʷ 

ʩʪʫʜʝʥʪʳ ʷʚʣʷʶʪʩʷ ʩʦ-ʪʚʦʨʮʘʤʠ ʥʦʚʦʛʦ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʫ ʥʠʭ ʥʝ ʪʦʣʴʢʦ ʥʝ ʦʩʣʘʙʣʷʝʪʩʷ ʚʥʠʤʘʥʠʝ, 

ʥʦ ʠ ʫʩʠʣʠʚʘʶʪʩʷ ʧʨʦʮʝʩʩʳ ʟʘʧʦʤʠʥʘʥʠʷ ʥʦʚʦʡ ʠ ʧʦʚʪʦʨʝʥʠʷ ʩʪʘʨʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʤʝʥʪʘʣʴʥʳʭ ʢʘʨʪ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʥʣʘʡʥ-ʩʝʨʚʠʩʳ, ʥʘʧʨʠ-

ʤʝʨ, MindMeister, Text2MindMap ʠ Glinkr ʠʣʠ ʢʦʤʧʴʶʪʝʨʥʳʝ ʧʨʦʛʨʘʤʤʳ FreeMind, XMind, Explane. 

ɺ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʨʝʜʩʪʚʘ ʧʨʦʛʨʘʤʤʳ XMind, ʪʘʢ ʢʘʢ ʧʨʦʛʨʘʤʤʘ ʷʚʣʷʝʪʩʷ 

ʩʚʦʙʦʜʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʦʡ ʠ ʦʙʣʘʜʘʝʪ ʙʦʣʴʰʠʤ ʥʘʙʦʨʦʤ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʩʦʟʜʘʚʘʪʴ, 

ʨʝʜʘʢʪʠʨʦʚʘʪʴ, ʧʝʨʝʤʝʱʘʪʴ ʤʝʞʜʫ ʚʝʪʢʘʤʠ ʠ ʫʜʘʣʷʪʴ ʨʘʟʜʝʣʳ, ʘ ʪʘʢʞʝ ʚʩʪʘʚʣʷʪʴ ʢʘʨʪʠʥʢʠ, ʛʠʧʝʨ-

ʩʩʳʣʢʠ ʥʘ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʳ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʳ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʝʛʦ 

ʩʪʫʜʝʥʪʦʚ. ʇʨʠ ʦʪʢʨʳʪʠʠ ʢʘʨʪʳ ʩʪʫʜʝʥʪ ʚʠʜʠʪ ʥʘʟʚʘʥʠʝ ʠʟʫʯʘʝʤʦʛʦ ʢʫʨʩʘ çʄʫʣʴʪʠʤʝʜʠʘ ʪʝʭʥʦʣʦ-

ʛʠʠè, ʧʝʨʝʡʜʷ ʧʦ ʚʝʪʢʝ çʇʨʘʢʪʠʯʝʩʢʠʡ ʢʫʨʩè ʦʥ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʨʘʪʴ ʦʜʥʫ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ 

ʪʝʤ. 

ʂʘʞʜʳʡ ʩʪʫʜʝʥʪ, ʦʧʠʨʘʷʩʴ ʥʘ ʩʚʦʡ ʦʧʳʪ ʨʘʙʦʪʳ ʩ ʚʠʜʝʦʤʦʥʪʘʞʦʤ, ʤʦʞʝʪ ʚʳʙʨʘʪʴ ʪʫ ʚʝʪʢʫ, ʩ 

ʢʦʪʦʨʦʡ ʨʘʟʫʤʥʝʝ ʚʩʝʛʦ, ʧʦ ʝʛʦ ʤʥʝʥʠʶ, ʩʪʦʠʪ ʥʘʯʘʪʴ ʩʚʦʶ ʨʘʙʦʪʫ ʩ ʜʘʥʥʳʤ ʧʨʠʣʦʞʝʥʠʝʤ. ɺʳʙʨʘʚ 

ʥʫʞʥʫʶ ʪʝʤʫ, ʥʘʧʨʠʤʝʨ, ʪʝʤʫ çɿʥʘʢʦʤʩʪʚʦè ʦʥ ʜʦʣʞʝʥ ʨʘʟʚʝʨʥʫʪʴ ʨʘʟʜʝʣ, ʱʝʣʢʥʫʚ ʧʦ ʢʥʦʧʢʝ (+), 

ʨʘʩʢʨʦʝʪʩʷ ʩʧʠʩʦʢ ʪʝʤ ʚ ʚʠʜʝ ʧʦʜʨʘʟʜʝʣʦʚ, ʧʨʠ ʵʪʦʤ ʢʘʞʜʳʡ ʦʙʫʯʘʝʤʳʡ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʠ-

ʨʘʪʴ ʩʚʦʡ ʤʘʨʰʨʫʪ ʜʚʠʞʝʥʠʷ ʧʦ ʤʝʥʪʘʣʴʥʦʡ ʢʘʨʪʝ ʧʨʠ ʠʟʫʯʝʥʠʠ ʠʣʠ ʧʦʚʪʦʨʝʥʠʠ ʨʘʟʜʝʣʦʚ (ʪʝʤ). 

ʂʦʛʜʘ ʦʜʠʥ ʠʟ ʨʘʟʜʝʣʦʚ ʢʫʨʩʘ ʠʟʫʯʝʥ, ʧʨʦʠʩʭʦʜʠʪ ʦʜʠʥ ʠʟ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʚʘʨʠʘʥʪʦʚ: 

- ʉʪʫʜʝʥʪ ʧʦʤʥʠʪ ʠʟʫʯʝʥʥʳʡ ʤʘʪʝʨʠʘʣ ʠ ʤʦʞʝʪ ʧʝʨʝʭʦʜʠʪʴ ʢ ʩʣʝʜʫʶʱʝʤʫ ʨʘʟʜʝʣʫ ʢʫʨʩʘ; 

- ʉʪʫʜʝʥʪ ʥʝ ʧʦʤʥʠʪ ʢʘʢʠʝ-ʪʦ ʯʘʩʪʠ ʠʟʫʯʝʥʥʦʛʦ ʨʘʟʜʝʣʘ, ʧʨʠ ʵʪʦʤ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʧʦʜʩʢʘʟʢʫ, 

ʦʥ ʜʦʣʞʝʥ ʚʝʨʥʫʪʩʷ ʢ ʩʧʠʩʢʫ ʧʦʜʨʘʟʜʝʣʦʚ ʠ ʢʥʦʧʢʦʡ (+) ʨʘʩʢʨʳʪʴ ʧʦʜʩʢʘʟʢʫ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʙʩʪʚʝʥʥʳʡ ʦʧʳʪ ʨʘʙʦʪʳ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʟʘʢʣʶʯʝʥʠʝ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʫʯʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʚʠʜʝ ʤʝʥʪʘʣʴʥʳʭ ʢʘʨʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʠʥʪʝʥʩʠʬʠʢʘʮʠʶ ʫʯʝʙʥʦʛʦ ʧʨʦ-

ʮʝʩʩʘ ʟʘ ʩʯʝʪ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ ʚʩʣʝʜʩʪʚʠʝ ʨʘʟʚʠʪʳʭ ʢʦʤʤʫʥʠʢʘʮʠ-

ʦʥʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʧʝʜʘʛʦʛʦʤ ʠ ʩʪʫʜʝʥʪʦʤ, ʧʦʩʢʦʣʴʢʫ ʩʦʩʪʘʚʣʝʥʠʝ ʤʝʥʪʘʣʴʥʳʭ ʢʘʨʪ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʥʝ ʤʦʥʦʣʦʛ ʧʝʜʘʛʦʛʘ, ʘ ʜʠʘʣʦʛ ʧʝʜʘʛʦʛʘ ʩʦ ʩʪʫʜʝʥʪʘʤʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʪʝʣʣʝʢʪ ʢʘʨʪʘ ʚʳʩʪʫʧʘʝʪ ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʪʨʘʜʠʮʠʦʥʥʳʤ ʩʧʦʩʦʙʘʤ ʦʙʨʘʙʦʪʢʠ 

ʠ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ (ʢʦʥʩʧʝʢʪʘʤ, ʢʨʘʪʢʠʤ ʟʘʧʠʩʷʤ, ʩʭʝʤʘʤ ʠ ʪ.ʧ.), ʠ ʵʪʘ ʘʣʴʪʝʨʥʘʪʠʚʘ ʙʦʣʝʝ ʧʨʦ-

ʜʫʢʪʠʚʥʘ, ʪʘʢ ʢʘʢ ʠʤʝʝʪ ʝʩʪʝʩʪʚʝʥʥʫʶ ʧʩʠʭʦʣʦʛʠʯʝʩʢʫʶ ʦʩʥʦʚʫ, ʘ ʛʣʘʚʥʦʝ ʧʨʝʚʨʘʱʘʝʪ ʩʪʫʜʝʥʪʘ ʚ ʘʢ-

ʪʠʚʥʦʛʦ ʩʦʟʜʘʪʝʣʷ ʩʦʙʩʪʚʝʥʥʦʛʦ ʟʥʘʥʠʷ. 
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ɽ.ɸ. ɻʫʙʘʥʦʚ, ʩʪʫʜʝʥʪ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʅ.ɹ. ʇʘʨʰʫʢʦʚʘ, ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʛ. ʏʝʣʷʙʠʥʩʢ, ʖʞʥʦ-ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʫʤʘʥʠʪʘʨʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʀʅʌʆʈʄɸʎʀʆʅʅɸʗ ɹɽɿʆʇɸʉʅʆʉʊʔ  
ɺ ʐʂʆʃʔʅʆʄ ʂʋʈʉɽ ʀʅʌʆʈʄɸʊʀʂʀ 7ς11 ʂʃɸʉʉʆɺ 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ 21 ʚʝʢʝ ʨʘʟʚʠʚʘʶʪʩʷ ʩ ʙʦʣʴʰʦʡ ʩʢʦʨʦʩʪʴʶ, ʦʙʱʝʩʪʚʦ ʩʪʘʥʦʚʠʪ-

ʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ, ʧʦʩʪʝʧʝʥʥʦ ʛʣʘʚʥʦʡ ʮʝʥʥʦʩʪʴʶ ʩʪʘʥʦʚʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ. ʀʤʝʥʥʦ ʵʪʦʪ ʬʘʢʪʦʨ ʠ 

ʩʪʘʥʦʚʠʪʩʷ ʢʣʶʯʝʚʳʤ ʚ ʪʦʪ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʤʳ ʥʘʯʠʥʘʝʤ ʟʘʜʘʚʘʪʴʩʷ ʚʦʧʨʦʩʦʤ ʦʙ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ.  

ʈʘʩʩʤʦʪʨʠʤ ʩʫʪʴ ʧʦʥʷʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ. ʇʦʜ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ 

ʧʦʥʠʤʘʝʪʩʷ ʟʘʱʠʱʸʥʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʦʜʜʝʨʞʠʚʘʶʱʝʡ ʝʸ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʦʪ ʣʶʙʳʭ ʩʣʫʯʘʡʥʳʭ 

ʠʣʠ ʟʣʦʥʘʤʝʨʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ, ʨʝʟʫʣʴʪʘʪʦʤ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʷʚʠʪʴʩʷ ʥʘʥʝʩʝʥʠʝ ʫʱʝʨʙʘ ʩʘʤʦʡ ʠʥ-

ʬʦʨʤʘʮʠʠ, ʝʸ ʚʣʘʜʝʣʴʮʘʤ ʠʣʠ ʧʦʜʜʝʨʞʠʚʘʶʱʝʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ [1, ʩ. 11]. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʬʝʨʘ ʠʤʝʝʪ ʜʚʝ ʩʦʩʪʘʚʣʷʶʱʠʝ: ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʪʝʭʥʠʯʝʩʢʫʶ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʫʶ. ɻʦʚʦʨʷ ʧʨʦʩʪʳʤ ʷʟʳʢʦʤ, ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝ ʤʳ ʩʪʘʣʢʠʚʘʝʤʩʷ ʥʝ ʪʦʣʴʢʦ ʩ ʚʠʨʫʩʘʤʠ ʠ ʧʦʜʦʙʥʳʤʠ ʠʤ ʧʨʦʛʨʘʤʤʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ, ʥʦ ʠ ʩ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʦ ʩʪʦʨʦʥʳ ʜʨʫʛʠʭ ʣʶʜʝʡ, ʢʦʪʦʨʦʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʝ ʢʦ-

ʨʳʩʪʥʳʝ ʮʝʣʠ ʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʛʦʜʳ. 

ɻʨʫʧʧʦʡ, ʢʦʪʦʨʘʷ ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʦʜʚʝʨʞʝʥʘ ʫʛʨʦʟʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʷʚʣʷʶʪʩʷ 

ʰʢʦʣʴʥʠʢʠ. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʧʝʨʩʦʥʘʣʴʥʳʝ ʢʦʤʧʴʶʪʝʨʳ ʠ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʜʦʩʪʫʧ ʚ ʠʥʪʝʨʥʝʪ 

ʩʪʘʣʠ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʞʠʟʥʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʰʢʦʣʴʥʠʢʘ, ʧʨʦʙʣʝʤʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦ-

ʩʪʠ ʜʣʷ ʥʠʭ ʩʪʘʥʦʚʠʪʩʷ, ʢʘʢ ʥʠʢʦʛʜʘ, ʘʢʪʫʘʣʴʥʘ. ʆʪʩʶʜʘ ʧʦʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʫʯʝʥʠʷ ʫʯʘ-

ʱʠʭʩʷ ʤʝʪʦʜʘʤ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʚ, ʩ ʢʦʪʦʨʳʤʠ ʦʥʠ ʤʦʛʫʪ ʩʪʦʣʢʥʫʪʴʩʷ ʚ ʩʝʪʠ 

ʀʥʪʝʨʥʝʪ. ʋʛʨʦʟʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʤʫʣʴʪʠʧʣʘʪʬʦʨʤʝʥʥʦʡ, ʦʥʘ ʩʫʱʝʩʪʚʫʝʪ 

ʢʘʢ ʥʘ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʘʭ, ʪʘʢ ʠ ʥʘ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ. 

ʈʘʟʚʠʪʠʝ ʤʦʙʠʣʴʥʳʭ ʠ ʧʝʨʝʥʦʩʥʳʭ ʫʩʪʨʦʡʩʪʚ ʩʜʝʣʘʣʦ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʚ ʠʥʪʝʨʥʝʪ ʝʱʝ ʙʦʣʝʝ 

ʤʘʩʰʪʘʙʥʳʤ. ʈʘʟʚʠʚʘʶʪʩʷ ʤʦʙʠʣʴʥʳʝ ʩʝʪʠ, ʨʘʩʪʫʪ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʟʦʥʳ 

ʧʦʢʨʳʪʠʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʪʨʘʬʠʢ ʠʥʪʝʨʥʝʪʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʨʦʩʪ ʙʫʜʝʪ ʧʨʦʜʦʣ-

ʞʘʪʴʩʷ. ʅʦ ʵʪʦ ʣʠʰʴ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʩʪʦʨʦʥʘ ʵʪʦʛʦ ʨʘʟʚʠʪʠʷ. ʉʫʱʝʩʪʚʫʝʪ ʠ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʩʪʦʨʦʥʘ ï 

ʚʤʝʩʪʝ ʩ ʨʘʟʚʠʚʘʶʱʠʤʠʩʷ ʤʦʙʠʣʴʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʧʘʨʘʣʣʝʣʴʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʠ ʪʝʭʥʦʣʦʛʠʠ ʤʦ-

ʰʝʥʥʠʯʝʩʪʚʘ, ʨʘʟʣʠʯʥʳʝ ʚʠʨʫʩʳ ʠ ʪʨʦʷʥʩʢʠʝ ʧʨʦʛʨʘʤʤʳ, ʦʪ ʢʦʪʦʨʳʭ, ʟʘʯʘʩʪʫʶ, ʥʘʰʠ ʫʩʪʨʦʡʩʪʚʘ 

ʦʢʘʟʳʚʘʶʪʩʷ ʙʝʟʟʘʱʠʪʥʳ. 

ɺʩʷ ʧʨʦʙʣʝʤʘ ʚ ʪʦʤ, ʯʪʦ ʘʥʪʠʚʠʨʫʩʥʳʝ ʧʨʦʛʨʘʤʤʳ ʠ ʨʘʟʣʠʯʥʳʝ ʩʝʪʝʚʳʝ ʵʢʨʘʥʳï ʵʪʦ ʣʠʰʴ ʠʥ-

ʩʪʨʫʤʝʥʪ ʜʣʷ ʟʘʱʠʪʳ ʦʪ ʫʛʨʦʟ ʚ ʩʬʝʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʅʝʦʙʭʦʜʠʤʦ ʫʤʝʪʴ ʵʪʠʤʠ ʠʥ-

ʩʪʨʫʤʝʥʪʘʤʠ ʧʨʘʚʠʣʴʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʥʘʫʯʠʪʴ ʰʢʦʣʴʥʠʢʦʚ ʧʦʣʴʟʦʚʘʪʴʩʷ ʵʪʠʤʠ ʠʥʩʪ-

ʨʫʤʝʥʪʘʤʠ, ʥʫʞʥʦ ʩʦʟʜʘʪʴ ʘʢʪʫʘʣʴʥʳʝ ʤʝʪʦʜʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ. ʆʥʠ ʜʦʣʞʥʳ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʩʦ-

ʚʨʝʤʝʥʥʫʶ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʫʶ ʣʠʪʝʨʘʪʫʨʫ, ʦʪʨʘʞʘʶʱʠʝ ʩʦʚʨʝʤʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʥʘ ʪʝʤʫ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʫʩʧʝʚʘʪʴ ʟʘ ʘʢʪʫʘʣʴʥʳʤʠ ʢʠʙʝʨʫʛʨʦʟʘʤʠ. ʋʯʝʙʥʳʡ ʢʦʤ-

ʧʣʝʢʩ ʜʦʣʞʝʥ ʥʘʫʯʠʪʴ ʫʯʘʱʠʭʩʷ ʘʜʝʢʚʘʪʥʦʤʫ ʠ ʜʝʡʩʪʚʝʥʥʦʤʫ ʦʪʚʝʪʫ ʥʘ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʢʠʙʝʨʫʛʨʦʟ, ʩ 

ʢʦʪʦʨʦʡ ʦʥ ʤʦʞʝʪ ʚʩʪʨʝʪʠʪʴʩʷ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʬʝʨʝ. 

ɸʥʘʣʠʟ ʫʯʝʙʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʧʦ ʀʥʬʦʨʤʘʪʠʢʝ ʠ ʀʂʊ ʜʣʷ 7ï11 ʢʣʘʩʩʦʚ ʪʘʢʠʭ ʘʚʪʦʨʦʚ ʢʘʢ: ʋʛ-

ʨʠʥʦʚʠʯ ʅ.ɼ., ʉʝʤʘʢʠʥʘ ʀ.ɻ., ɹʦʩʦʚʘ ʃ.ʃ., ɹʦʩʦʚʘ ɸ.ʖ. ʠ ʜʨ., ʥʘ ʧʨʝʜʤʝʪ ʥʘʣʠʯʠʷ ʪʘʤ ʢʦʥʢʨʝʪʥʳʭ 

ʟʥʘʥʠʡ ʦʙ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚʳʷʚʠʣ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʘʢʪʫʘʣʴʥʦʡ ʠʥʬʦʨʤʘ-

ʮʠʠ ʥʘ ʪʝʤʫ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʚ ʩʦʩʪʦʷʥʠʠ ʥʘʫʯʠʪʴ ʠʭ ʘʜʝʢʚʘʪʥʦʤʫ ʦʪʚʝʪʫ ʥʘ 

ʫʛʨʦʟʫ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʄʝʪʦʜʠʢʠ, ʧʨʠʤʝʥʷʝʤʳʝ ʜʣʷ ʦʙʫʯʝʥʠʷ ʫʯʝʥʠʢʦʚ 7ï11 ʢʣʘʩʩʦʚ 

ʦʩʥʦʚʘʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʥʝ ʤʦʛʫʪ ʫʛʥʘʪʴʩʷ ʟʘ ʩʪʦʣʴ ʙʳʩʪʨʦ ʨʘʟʚʠʚʘʶʱʠʤʠʩʷ ʪʝʭʥʦ-

ʣʦʛʠʷʤʠ ʤʦʰʝʥʥʠʯʝʩʪʚʘ, ʠ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʦʙʝʩʧʝʯʠʪʴ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʛʨʘʤʦʪʥʦʩʪʠ ʚ ʵʪʦʡ ʩʬʝʨʝ. 

ʅʘʤʠ ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ ʩʦʜʝʨʞʘʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʫʯʝʙʥʳʭ ʟʘʥʷʪʠʡ ʜʣʷ ʫʯʘʱʠʭʩʷ 8ï11 ʢʣʘʩʩʦʚ 

ʧʦ ʠʟʫʯʝʥʠʶ ʚʦʧʨʦʩʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʩʧʦʩʦʙʦʚ ʧʨʦʪʠʚʦʩʪʦʷʥʠʷ ʫʛʨʦʟ. ʀʟʚʝʩʪʥʦ, 

ʯʪʦ ʠʟʫʯʝʥʠʝ ʠʥʬʦʨʤʘʪʠʢʠ ʦʩʦʙʝʥʥʦ ʵʬʬʝʢʪʠʚʥʦ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʬʦʨʤʝ ʮʠʢʣʠʯʥʦʩʪʠ, 

ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ʜʠʜʘʢʪʠʯʝʩʢʦʡ ʩʧʠʨʘʣʠ. ʇʦʵʪʦʤʫ ʚʦʧʨʦʩʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʣʝʜʫʝʪ 

ʪʘʢʞʝ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʮʠʢʣʠʯʥʦ ï ʧʦʩʚʷʱʘʪʴ 1ï2 ʫʨʦʢʘ ʚ ʢʘʞʜʦʤ ʢʣʘʩʩʝ ʩ 8 ʧʦ 11. ʉ ʫʯʝʪʦʤ ʚʦʟʨʘʩ-

ʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʫʨʦʚʥʷ ʟʥʘʥʠʡ ʫʯʘʱʠʭʩʷ ʤʳ ʧʨʝʜʣʦʞʠʣʠ ʩʣʝʜʫʶʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʪʘʢʠʭ ʫʨʦʢʦʚ 

(ʪʘʙʣ. 1).  
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ʂʨʘʪʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʟʘʥʷʪʠʡ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʂʣʘʩʩ ʋʨʦʢ ʊʝʤʘ ʎʝʣʠ ʀʟʫʯʘʝʤʳʝ ʚʦʧʨʦʩʳ 

8 ʢʣʘʩʩ 1 ʫʨʦʢ ɺʚʝʜʝʥʠʝ ʚ ʢʫʨʩ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦ-

ʧʘʩʥʦʩʪʠ. 

ɿʥʘʢʦʤʩʪʚʦ ʩ ʧʦʥʷʪʠ-

ʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʦʥʷʪʠ-

ʝʤ ʚʠʨʫʩʘ ʠ ʘʥʪʠʚʠʨʫ-

ʩʘ.  

1) ʏʪʦ ʪʘʢʦʝ ʚʠʨʫʩ? 

2) ʆʩʥʦʚʥʳʝ ʧʨʘʚʠʣʘ ʟʘʱʠʪʳ ʢʦʤʧʴʶʪʝʨʘ ʦʪ 

ʚʨʝʜʦʥʦʩʥʳʭ ʧʨʦʛʨʘʤʤ. 

3) ʏʪʦ ʪʘʢʦʝ ʧʨʦʛʨʘʤʤʳ - ʪʨʦʷʥʳ?  

4) ʏʪʦ ʪʘʢʦʝ ʧʨʦʛʨʘʤʤʳ - ʰʧʠʦʥʳ?  

2 ʫʨʦʢ ʆʩʥʦʚʥʳʝ ʫʛʨʦʟʳ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʜʨʦ-

ʩʪʢʘʤ ʚ ʩʝʪʠ ʀʥʪʝʨ-

ʥʝʪ 

ɿʥʘʢʦʤʩʪʚʦ ʩ ʫʛʨʦʟʘ-

ʤʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʥʘʥʝʩʪʠ ʫʱʝʨʙ ʧʩʠʭʦ-

ʣʦʛʠʯʝʩʢʦʤʫ ʟʜʦʨʦ-

ʚʴʶ ʫʯʝʥʠʢʦʚ. 

1) ʏʪʦ ʪʘʢʦʝ ʢʠʙʝʨʙʫʣʣʠʥʛ? 

2) ʂʘʢ ʤʦʞʥʦ ʦʙʝʟʦʧʘʩʠʪʴ ʩʝʙʷ ʦʪ ʚʦʟʜʝʡʩʪ-

ʚʠʷ ʫʛʨʦʟʳ ʢʠʙʝʨʙʫʣʣʠʥʛʘ? 

3) ʅʘʟʦʚʠʪʝ ʧʨʠʟʥʘʢʠ ʠʥʪʝʨʥʝʪ ï ʟʘʚʠʩʠʤʦ-

ʩʪʠ. 

4) ʇʝʨʝʯʠʩʣʠʪʝ ʩʧʦʩʦʙʳ ʬʠʣʴʪʨʘʮʠʠ ʥʝʞʝ-

ʣʘʪʝʣʴʥʦʛʦ ʢʦʥʪʝʥʪʘ (ʘʥʪʠʚʠʨʫʩʥʳʝ ʧʨʦʛʨʘʤ-

ʤʳ, ʬʘʝʨʚʦʣʳ, ʩʝʪʝʚʳʝ ʵʢʨʘʥʳ) 

9 ʢʣʘʩʩ 1 ʫʨʦʢ ɹʝʟʦʧʘʩʥʦʩʪʴ ʚ ʩʦʮʠ-

ʘʣʴʥʳʭ ʩʝʪʷʭ 

ɿʥʘʢʦʤʩʪʚʦ ʩ ʫʛʨʦʟʘ-

ʤʠ, ʧʦʜʩʪʝʨʝʛʘʶʱʠʤʠ 

ʫʯʝʥʠʢʦʚ ʚ ʩʦʮʠʘʣʴ-

ʥʳʭ ʩʝʪʷʭ.  

ʀʟʫʯʝʥʠʝ ʤʝʪʦʜʦʚ 

ʟʘʱʠʪʳ ʦʪ ʟʣʦʫʤʳʰ-

ʣʝʥʥʠʢʦʚ. 

1) ʀʟʫʯʝʥʠʝ ʦʩʥʦʚʥʳʭ ʫʛʨʦʟ ʚ ʩʦʮʠʘʣʴʥʳʭ 
ʩʝʪʷʭ (ʧʦʷʚʣʝʥʠʝ ʯʘʩʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʯʝʣʦ-

ʚʝʢʝ ʚ ʩʦʮʩʝʪʠ ʙʝʟ ʝʛʦ ʞʝʣʘʥʠʷ; ʚʟʣʦʤ ʘʢʢʘʫʥʪʘ 

ʩʦʮʩʝʪʠ ʠ ʨʘʩʩʳʣʢʘ ʩʧʘʤʘ; ʧʦʣʫʯʝʥʠʝ ʩʦʦʙʱʝ-

ʥʠʡ ʦʪ ʠʟʚʝʩʪʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩʦʤʥʠʪʝʣʴʥʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ - ʩʧʘʤ). 

2) ʉʧʦʩʦʙʳ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 
ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ (ʩʤʝʥʘ ʧʘʨʦ-

ʣʷ, ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʜʝʡʩʪʚʠʡ ʧʦ ʪʝʣʝʬʦʥʫ, ʥʝ 

ʦʪʢʨʳʚʘʪʴ ʩʦʤʥʠʪʝʣʴʥʳʝ ʩʦʦʙʱʝʥʠʷ; ʥʝ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʦʜʠʥʘʢʦʚʳʡ ʧʘʨʦʣʴ ʚ ʨʘʟʥʳʭ ʩʦʮ-

ʩʝʪʷʭ). 

2 ʫʨʦʢ ʆʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦ-

ʧʘʩʥʦʩʪʠ ʜʘʥʥʳʭ ʚ 

ʦʙʱʝʩʪʚʝʥʥʳʭ ʩʝʪʷʭ 

ɿʥʘʢʦʤʩʪʚʦ ʩ ʧʦʥʷ-

ʪʠʷʤʠ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ 

ʩʝʪʝʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

1) ʂʘʢ ʟʘʱʠʪʠʪʴ ʩʚʦʸ WiFi ʩʦʝʜʠʥʝʥʠʝ ʚ ʥʝ-

ʟʘʱʠʱʝʥʥʦʡ ʩʝʪʠ? 

2) ʈʝʰʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʥʠʡ (ʢʘʢ ʚʦʡʪʠ 
ʚ ʠʥʪʝʨʥʝʪ ʚ ʘʥʦʥʠʤʥʦʤ ʨʝʞʠʤʝ; ʯʪʦ ʜʝʣʘʪʴ, 

ʝʩʣʠ ʟʘʙʳʣ ʚʳʡʪʠ ʠʟ ʘʢʢʘʫʥʪʘ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ 

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʤʧʴʶʪʝʨʘ ʚ ʦʙʱʝʩʪʚʝʥ-

ʥʦʤ ʤʝʩʪʝ; ʯʪʦ ʥʫʞʥʦ ʜʝʣʘʪʴ, ʝʩʣʠ ʥʘ ʧʦʯʪʫ 

ʧʨʠʰʣʦ ʧʠʩʴʤʦ ʦ ʙʦʣʴʰʦʤ ʚʳʠʛʨʳʰʝ; ʯʪʦ 

ʜʝʣʘʪʴ, ʝʩʣʠ ʥʘ ʧʦʯʪʫ ʧʨʠʰʣʦ ʧʠʩʴʤʦ ʦ ʙʣʦʢʠ-

ʨʦʚʢʝ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʠ ʧʨʦʩʴʙʝ ʚʚʝʩʪʠ ʧʘ-

ʨʦʣʴ ʩ ʮʝʣʴʶ ʠʭ ʚʦʟʚʨʘʪʘ) 

10-11 

ʢʣʘʩʩ 

1 ʫʨʦʢ ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʈʘʩʩʤʦʪʨʝʪʴ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʫʶ ʙʝʟʦʧʘʩ-

ʥʦʩʪʴ ʢʘʢ ʥʝʦʙʭʦʜʠ-

ʤʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ. 

1) ʅʘʟʦʚʠʪʝ ʩʪʘʥʜʘʨʪʥʫʶ ʤʦʜʝʣʴ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

2) ɼʘʡʪʝ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʥʷʪʠʶ ʭʘʢʝʨ? 

3) ʅʘʟʦʚʠʪʝ ʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʥʘʥʝʩ-

ʪʠ ʫʱʝʨʙ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

2 ʫʨʦʢ ʋʛʨʦʟʳ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʈʘʩʩʤʦʪʨʝʪʴ ʫʛʨʦʟʳ, 

ʢʦʪʦʨʳʝ ʫʛʨʦʞʘʶʪ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦ-

ʧʘʩʥʦʩʪʠ. 

1) ʏʪʦ ʪʘʢʦʝ ʫʛʨʦʟʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦ-

ʧʘʩʥʦʩʪʠ? 

2) ʅʘʟʦʚʠʪʝ ʪʨʠ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʫʛʨʦʟʳ. 

3) ʏʪʦ ʪʘʢʦʝ ʜʦʩʪʫʧʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ? 

4) ʅʘʟʦʚʠʪʝ ʫʛʨʦʟʳ ʠʩʭʦʜʷ ʠʟ ɼʦʢʪʨʠʥʳ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʌ. 

3 ʫʨʦʢ ʄʝʪʦʜʳ ʦʙʝʩʧʝʯʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʈʘʩʩʤʦʪʨʝʥʠʝ ʤʝʪʦʜʦʚ 

ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩ-

ʥʦʩʪʠ. ʊʝʟʠʩ ʦ ʪʦʤ, 

ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠ-

ʤʝʥʷʪʴ ʢʦʤʧʣʝʢʩʥʫʶ 

ʟʘʱʠʪʫ ʜʣʷ ʙʦʣʴʰʝʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. 

1) ʇʝʨʝʯʠʩʣʠʪʝ ʤʝʪʦʜʳ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

2) ʂʘʢʠʝ ʦʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʧʨʝʜʲʷʚʣʷʝʪʩʷ 

ʢ ʩʠʩʪʝʤʘʤ ʰʠʬʨʦʚʘʥʠʷ? 

 

ɺ ʧʦʜʜʝʨʞʢʫ ʠʟʫʯʝʥʠʷ ʜʘʥʥʦʡ ʪʝʤʳ ʫʯʘʱʠʤʠʩʷ 8ï11 ʢʣʘʩʩʦʚ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʮʠʬʨʦʚʦʡ ʦʙʨʘ-

ʟʦʚʘʪʝʣʴʥʳʡ ʨʝʩʫʨʩ ʚ ʚʠʜʝ ʚʝʙ-ʩʘʡʪʘ. ɸʜʨʝʩ ʩʘʡʪʘ: http://www.informbez.com. ɺʝʙ-ʩʘʡʪ ʙʳʣ ʩʦʟʜʘʥ ʩ 

http://www.informbez.com/
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ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʩʦʜʝʨʞʠʤʳʤ Wordpress. ɺ ʢʘʯʝʩʪʚʝ ʥʝʢʦʪʦʨʳʭ ʜʠʜʘʢʪʠʯʝʩʢʠʭ 

ʤʘʪʝʨʠʘʣʦʚ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠʣʦʞʝʥʠʷ LearningApps. ʅʘ ʩʘʡʪʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʤ-

ʤʝʥʪʠʨʦʚʘʥʠʷ ʩʪʘʪʝʡ, ʯʪʦʙʳ ʫʯʘʱʠʝʩʷ ʠ ʫʯʠʪʝʣʷ ʤʦʛʣʠ ʚ ʨʝʞʠʤʝ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʟʘʜʘʚʘʪʴ ʚʦʧʨʦʩʳ, 

ʜʦʧʦʣʥʷʪʴ ʤʘʪʝʨʠʘʣʳ ʩʚʦʠʤʠ ʧʨʠʤʝʨʘʤʠ, ʠʜʝʷʤʠ ʠ case-ʟʘʜʘʥʠʷʤʠ. ɺʥʝʰʥʠʡ ʚʠʜ ʩʘʡʪʘ ʧʦʢʘʟʘʥ ʥʘ 

ʨʠʩʫʥʢʘʭ 1ï3. 

 

ʈʠʩ. 1. ɺʝʙ-ʨʝʩʫʨʩ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ: ʧʝʨʚʳʡ ʫʨʦʢ ʜʣʷ ʚʦʩʴʤʦʛʦ ʢʣʘʩʩʘ 

 

ʈʠʩ. 2. ɺʪʦʨʦʡ ʫʨʦʢ ʜʣʷ ʚʦʩʴʤʦʛʦ ʢʣʘʩʩʘ 
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ʈʠʩ. 3. ʉʪʨʘʥʠʮʘ ʚʝʙ-ʨʝʩʫʨʩʘ ʩ ʧʨʘʢʪʠʯʝʩʢʠʤʠ ʟʘʜʘʥʠʷʤʠ 

ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʭʦʞʜʝʥʠʷ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʥʝʩʢʦʣʴʢʦ ʫʨʦʢʦʚ ʩ ʫʯʘ-

ʱʠʤʠʩʷ 8 ʢʣʘʩʩʦʚ ʧʦ ʠʟʫʯʝʥʠʶ ʚʦʧʨʦʩʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʆʧʨʦʩ ʰʢʦʣʴʥʠʢʦʚ ʧʦʢʘʟʘʣ, 

ʯʪʦ ʦʥʠ ʤʘʣʦ ʟʘʜʫʤʳʚʘʶʪʩʷ ʦ ʨʘʟʣʠʯʥʳʭ ʫʛʨʦʟʘʭ ʚ ʩʝʪʠ ʠʥʪʝʨʥʝʪ, ʠ ʚʦʩʧʨʠʥʠʤʘʶʪ ʩʝʪʴ ʢʘʢ ʙʝʟʦʧʘʩ-

ʥʫʶ ʠ ʜʨʫʞʝʩʪʚʝʥʥʫʶ ʩʨʝʜʫ. ʆʜʥʘʢʦ ʧʨʠ ʙʦʣʝʝ ʛʣʫʙʦʢʦʤ ʠʟʫʯʝʥʠʠ ʵʪʠʭ ʚʦʧʨʦʩʦʚ ʫʯʘʱʠʝʩʷ ʧʨʦʷʚʠ-

ʣʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ, ʧʨʠʚʦʜʠʣʠ ʧʨʠʤʝʨʳ ʠʟ ʩʦʙʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ ʦ ʥʘʨʫʰʝʥʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʩʝ-

ʪʠ. ʇʦ ʦʢʦʥʯʘʥʠʠ ʟʘʥʷʪʠʡ ʰʢʦʣʴʥʠʢʠ ʩʤʦʛʣʠ ʦʮʝʥʠʪʴ ʩʚʦʶ ʟʘʱʠʱʝʥʥʦʩʪʴ ʦʪ ʢʠʙʝʨʫʛʨʦʟ ʜʦ ʠ ʧʦʩʣʝ 

ʧʨʦʚʝʜʝʥʥʳʭ ʫʨʦʢʦʚ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʆʩʥʦʚʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ: ʢʫʨʩ ʣʝʢʮʠʡ: ʫʯʝʙ. ʧʦʩʦʙʠʝ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʚʫʟʦʚ, ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ʩʧʝʮʠ-

ʘʣʴʥʦʩʪʷʤ ʚ ʦʙʣ. ʠʥʬʦʨʤ. ʪʝʭʥʦʣʦʛʠʡ; ʀʟʜʘʥʠʝ ʪʨʝʪʴʝ / ɺ.ɸ. ɻʘʣʘʪʝʥʢʦ; ʧʦʜ ʨʝʜʘʢʮʠʝʡ ʘʢʘʜʝʤʠʢʘ ʈɸʅ ɺ.ɹ. ɹʝʪʝʣʠʥʘ. ï ʄ.: 

ʀʅʊʋʀʊ.ʈʋ çʀʥʪʝʨʥʝʪ-ʫʥʠʚʝʨʩʠʪʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡè, 2006. ï 208ʩ. 
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ʅ.ʇ. ɻʫʪʳʨʷ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 
ʛ. ʅʦʚʦʩʠʙʠʨʩʢ, ʅʦʚʦʩʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʵʢʦʥʦʤʠʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ʂɽʁʉ-ʄɽʊʆɼ ʀʅʊɽʈɸʂʊʀɺʅɸʗ ʌʆʈʄɸ ʆɹʋʏɽʅʀʗ ʂɸʂ 

ʂʆʄʇɽʊɽʅʊʅʆʉʊʅʆ-ʆʈʀɽʅʊʀʈʆɺɸʅʅʆɽ ʆʎɽʅʆʏʅʆɽ ʉʈɽɼʉʊɺʆ 

ʋʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʷʚʣʷʝʪʩʷ ʨʝʘʣʴʥʦ ʜʝʡʩʪʚʫʶʱʠʤ ʪʦʣʴʢʦ ʚ ʦʜʥʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʫʯʝʙʥʳʡ ʤʘʪʝ-

ʨʠʘʣ ʚʚʦʜʠʪʩʷ ʥʝ ʢʘʢ ʦʧʠʩʘʪʝʣʴʥʳʡ, ʘ ʢʘʢ ʩʦʜʝʨʞʘʱʠʡ ʨʝʘʣʴʥʫʶ ʧʨʦʙʣʝʤʫ, ʨʝʰʝʥʠʝ ʢʦʪʦʨʦʡ ʪʨʝʙʫʝʪ 

ʜʝʤʦʥʩʪʨʘʮʠʠ ʢʦʤʧʣʝʢʩʘ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ, ʘ ʪʘʢʞʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʦʙʫʯʘʶʱʝʛʦʩʷ. 

ʉʨʝʜʠ ʙʦʣʴʰʦʛʦ ʤʥʦʞʝʩʪʚʘ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ ʷ ʦʪʜʘʶ ʧʨʝʜʧʦʯʪʝʥʠʝ 

ʤʝʪʦʜʫ ʢʦʥʢʨʝʪʥʳʭ ʩʠʪʫʘʮʠʡ, ʝʛʦ ʝʱʸ ʥʘʟʳʚʘʶʪ ʢʝʡʩ-ʤʝʪʦʜ. 

ʇʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʧʦ ʜʘʥʥʦʤʫ ʤʝʪʦʜʫ ʨʝʰʘʝʪ ʛʣʘʚʥʫʶ ʟʘʜʘʯʫ ï ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʨʘʙʦʪʳ 

ʢʦʥʢʨʝʪʥʦʛʦ ʩʪʫʜʝʥʪʘ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʚ ʧʨʦʬʦʙʨʘʟʦʚʘʥʠʠ ʫʜʝʣʷʝʪʩʷ ʥʝ ʩʪʦʣʴʢʦ ʚʳʷʩʥʝʥʠʶ ʪʦ-

ʛʦ, ʚ ʢʘʢʦʡ ʤʝʨʝ ʩʪʫʜʝʥʪʳ ʫʩʚʦʠʣʠ ʦʩʥʦʚʥʳʝ ʟʥʘʥʠʷ ʠ ʦʩʚʦʠʣʠ ʫʤʝʥʠʷ, ʩʢʦʣʴʢʦ ʚʳʷʚʣʝʥʠʶ ʠʭ ʩʧʦ-

ʩʦʙʥʦʩʪʠ ʧʨʠʤʝʥʷʪʴ ʵʪʠ ʨʝʟʫʣʴʪʘʪʳ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ. ʀ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʦʩʚʦʝʥʠʷ ʜʠʩʮʠʧʣʠʥʳ ʜʦʣʞʝʥ ʫ ʢʘʞʜʦʛʦ ʩʪʫʜʝʥʪʘ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴʩʷ ʫʨʦʚʝʥʴ ʩʬʦʨʤʠʨʦʚʘʥ-

ʥʦʩʪʠ ʦʙʱʠʭ ʠ/ʠʣʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʌʝʜʝʨʘʣʴʥʳʤ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʳʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʩʪʘʥʜʘʨʪʦʤ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ. 

ʂʦʤʧʝʪʝʥʪʥʦʩʪʥʳʡ ʧʦʜʭʦʜ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʝʨʝʭʦʜ ʦʪ çʟʥʘʥʠʡè ʢ çʩʧʦʩʦʙʘʤ ʜʝʷʪʝʣʴʥʦʩʪʠè ʠ 

ʪʨʝʙʫʝʪ ʠʟʤʝʥʝʥʠʷ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʇʦʵʪʦʤʫ ʧʨʝʜʧʦʣʘʛʘʶ, ʯʪʦ ʧʨʠ ʠʟʫʯʝʥʠʠ ʜʠʩ-

ʮʠʧʣʠʥ çʀʥʬʦʨʤʘʪʠʢʘè, çʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠè, çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ 
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ʪʝʭʥʦʣʦʛʠʠ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠè ʣʫʯʰʠʡ ʵʬʬʝʢʪ ʜʘʸʪ ʧʨʠʤʝʥʝʥʠʝ ʥʘ ʟʘʥʷʪʠʷʭ ʪʝʦʨʝ-

ʪʠʯʝʩʢʦʛʦ ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʙʫʯʝʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʢʝʡʩ-ʤʝʪʦʜʘ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʫʯʠʪʳʚʘʪʴ ʠʥʜʠʚʠ-

ʜʫʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ, ʠʭ ʙʘʟʦʚʳʡ ʰʢʦʣʴʥʳʡ ʫʨʦʚʝʥʴ ʧʦʜʛʦʪʦʚʢʠ, ʜʘʞʝ ʬʠʟʠʯʝʩʢʦʝ 

ʩʘʤʦʯʫʚʩʪʚʠʝ, ʫʨʦʚʝʥʴ ʘʜʘʧʪʘʮʠʠ ʢ ʫʩʣʦʚʠʷʤ ʦʙʫʯʝʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʉʇʆ. 

ʇʝʨʝʭʦʜ ʦʪ ʦʮʝʥʢʠ ʟʥʘʥʠʡ ʢ ʦʮʝʥʢʝ ʢʦʤʧʝʪʝʥʮʠʡ ʩʪʫʜʝʥʪʦʚ ʥʝʚʦʟʤʦʞʝʥ ʙʝʟ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʦ-

ʚʦʡ ʢʦʥʪʨʦʣʴʥʦ-ʦʮʝʥʦʯʥʦʡ ʩʠʩʪʝʤʳ (ʂʆʉ), ʩʦʟʜʘʥʠʷ ʬʦʥʜʦʚ ʦʮʝʥʦʯʥʳʭ ʩʨʝʜʩʪʚ, ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ 

ʧʨʦʮʝʜʫʨ ʦʮʝʥʠʚʘʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ɻɹʆʋ ʉʇʆ çʅʦʚʦʩʠʙʠʨʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʪʝʭʥʠʢʫʤ ʧʠ-

ʪʘʥʠʷè ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʡ ʤʘʢʝʪ ʢʦʤʧʣʝʢʪʘ ʂʆʉ ʜʣʷ ʫʯʝʙʥʳʭ ʠ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʳʭ ʜʠʩʮʠʧʣʠʥ. ɼʣʷ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʧʨʦʚʦʜʠʣʠʩʴ ʦʙʫʯʘʶʱʠʝ ʩʝʤʠʥʘʨʳ ʧʦ ʪʝʤʝ çʈʘʟʨʘʙʦʪʢʘ ʢʦʥ-

ʪʨʦʣʴʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʠ ʢʦʥʪʨʦʣʴʥʦ-ʦʮʝʥʦʯʥʳʭ ʩʨʝʜʩʪʚè, ʥʘ ʢʦʪʦʨʳʭ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʠʟʫʯʘʣʠ ʪʝʭ-

ʥʦʣʦʛʠʶ ʨʘʟʨʘʙʦʪʢʠ ʂʆʉ, ʠʩʩʣʝʜʦʚʘʣʠ ʧʨʝʜʣʘʛʘʝʤʳʝ ʤʘʢʝʪʳ. 

ʄʥʦʶ ʙʳʣ ʧʦʜʛʦʪʦʚʣʝʥ ʢʦʤʧʣʝʢʪ ʢʦʥʪʨʦʣʴʥʦ-ʦʮʝʥʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 

260807 çʊʝʭʥʦʣʦʛʠʷ ʧʨʦʜʫʢʮʠʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷè, ʜʠʩʮʠʧʣʠʥʘ çʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠ-

ʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠè. 

ʉʨʝʜʩʪʚʦʤ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ ʧʨʝʧʦʜʘʚʘʥʠʷ ʜʠʩʮʠʧʣʠʥʳ ʷʚʣʷʝʪʩʷ ʢʝʡʩ-

ʤʝʪʦʜ ï ʧʘʢʝʪ ʜʦʢʫʤʝʥʪʦʚ ʜʣʷ ʨʘʙʦʪʳ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ ʩʪʫʜʝʥʪʦʚ. 

ʅʘ ʦʩʥʦʚʝ ʚʳʰʝ ʠʟʣʦʞʝʥʥʦʛʦ, ʧʨʝʜʩʪʘʚʣʷʶ ʤʝʪʦʜʠʢʫ ʧʨʝʧʦʜʘʚʘʥʠʷ ʜʠʩʮʠʧʣʠʥ çʀʥʬʦʨʤʘʪʠʢʘ 

ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠè, çʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦ-

ʛʠʠ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠè ʜʣʷ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 260807 çʊʝʭʥʦʣʦʛʠʷ ʧʨʦʜʫʢʮʠʠ ʦʙʱʝʩʪ-

ʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷè, 1ʠ 2 ʢʫʨʩʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʝʡʩ-ʤʝʪʦʜʘ. 

ʉʪʨʫʢʪʫʨʘ ʢʝʡʩʘ 

ʇʘʢʝʪ ʜʦʢʫʤʝʥʪʦʚ: ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ (ʋʄʂ) ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʋʄʂ ʩʪʫʜʝʥʪʘ, ʂʆʉ. 

ʉʦʜʝʨʞʘʥʠʝ ʢʝʡʩʘ 

ʊʝʤʘ ʟʘʥʷʪʠʷ, ʧʨʦʙʣʝʤʘ, ʚʦʧʨʦʩʳ ʠ ʟʘʜʘʥʠʷ; ʧʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʩʠʪʫʘʮʠʡ; ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʦ ï ʘʣʴʪʝʨʥʘʪʠʚʳ, ʚʘʨʠʘʥʪʳ, ʧʦʭʦʞʠʝ ʬʘʢʪʳ ʠ ʩʠʪʫʘʮʠʠ; ʥʘʛʣʷʜʥʳʡ (ʵʣʝʢʪʨʦʥʥʳʡ) ʤʘʪʝ-

ʨʠʘʣ; ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʧʦ ʵʪʘʧʘʤ; ʨʝʢʦʤʝʥʜʘʮʠʠ çʇʨʘʚʠʣʦ ʨʘʙʦʪʳ ʩ ʢʝʡʩʦʤè; ʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ 

ʩʧʠʩʦʢ ʦʩʥʦʚʥʦʡ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ. 

ʈʘʩʩʤʦʪʨʠʤ ʋʄʂ ʧʨʝʧʦʜʘʚʘʪʝʣʷ: ʧʨʠʤʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ, ʨʘʙʦʯʘʷ ʧʨʦʛʨʘʤʤʘ; ʢʘʣʝʥʜʘʨʥʦ-

ʪʝʤʘʪʠʯʝʩʢʠʡ ʧʣʘʥ (ʂʊʇ); ʧʨʦʤʝʞʫʪʦʯʥʘʷ ʘʪʪʝʩʪʘʮʠʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʡ ʟʘʯʸʪ, ʵʢʟʘʤʝʥ; ʤʝʪʦʜʠ-

ʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʧʦ ʚʳʧʦʣʥʝʥʠʶ ʚʥʝʘʫʜʠʪʦʨʥʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ (ʄʋʧʦ ɺʉʈ); ʤʝʪʦʜʠʯʝʩʢʠʝ 

ʫʢʘʟʘʥʠʷ ʧʦ ʚʳʧʦʣʥʝʥʠʶ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ (ʄʋ ʧʦ ɺʇʈ); ʙʘʥʢ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ.  

ʋʄʂ ʩʪʫʜʝʥʪʘ: ʂʊʇ; ʧʨʦʤʝʞʫʪʦʯʥʘʷ ʘʪʪʝʩʪʘʮʠʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʡ ʟʘʯʸʪ, ʵʢʟʘʤʝʥ; ʄʋ ʧʦ 

ɺʉʈ; ʄʋ ʧʦ ɺʇʈ; ʙʘʥʢ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ.  

ʄʝʪʦʜʠʢʘ ʢʘʞʜʦʛʦ ʵʪʘʧʘ 

1. ʇʝʨʚʳʝ ʜʚʘ ʵʪʘʧʘ ʪʨʘʜʠʮʠʦʥʥʳ ʧʦ ʩʚʦʝʤʫ ʩʦʜʝʨʞʘʥʠʶ ʠ ʤʝʪʦʜʠʢʝ ʧʨʦʚʝʜʝʥʠʷ 

2. ʀʥʜʠʚʠʜʫʘʣʴʥʘʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʩʪʫʜʝʥʪʦʚ ʩ ʢʝʡʩʦʤ: ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʢʘʞʜʳʡ ʩʪʫʜʝʥʪ 

ʜʦʣʞʝʥ ʟʥʘʪʴ, ʯʪʦ ʜʝʣʘʪʴ ʠ ʢʘʢ ʨʘʙʦʪʘʪʴ ʩ ʧʨʘʢʪʠʯʝʩʢʠʤʠ ʩʠʪʫʘʮʠʷʤʠ. ʀʤʝʥʥʦ ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʙʦʣʴ-

ʰʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʧʨʝʧʦʜʘʚʘʪʝʣʴ - ʩʪʠʤʫʣʠʨʫʝʪ ʠʥʪʝʨʝʩ ʩʪʫʜʝʥʪʦʚ ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʝ. ʕʪʦ ʨʘ-

ʙʦʪʘ ʚ ʤʠʢʨʦʛʨʫʧʧʘʭ, ʜʠʩʢʫʩʩʠʷ. 

3. ʇʨʦʚʝʨʢʘ ʠʟʫʯʝʥʥʦʛʦ (ʫʩʚʦʝʥʥʦʛʦ) ʤʘʪʝʨʠʘʣʘ. ʕʪʦ ʨʝʡʪʠʥʛ, ʵʣʝʢʪʨʦʥʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʩ ʫʢʘ-

ʟʘʥʠʝʤ ʧʨʘʚʠʣʴʥʦʩʪʠ ʦʪʚʝʪʘ ʥʘ ʢʘʞʜʳʡ ʚʦʧʨʦʩ. ʊʝʩʪ ʵʪʦ ʠ ʢʦʥʪʨʦʣʴ, ʠ ʤʝʪʦʜ ʫʩʚʦʝʥʠʷ (ʟʘʢʨʝʧʣʝʥʠʷ) 

ʤʘʪʝʨʠʘʣʘ. 

4. ʀʩʧʦʣʴʟʫʷ ʋʄʂ ʩʪʫʜʝʥʪʘ ʧʦ ʜʠʩʮʠʧʣʠʥʝ, ʩʪʫʜʝʥʪʳ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʧʣʘʥʠʨʦʚʘʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʘʫʜʠʪʦʨʥʳʤ ʨʘʙʦʯʠʤ ʚʨʝʤʝʥʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘ-

ʥʠʡ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʧʦʚʪʦʨʠʪʴ ʧʨʦʡʜʝʥʥʳʡ ʤʘʪʝʨʠʘʣ. ʇʨʝʧʦʜʘʚʘʪʝʣʴ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦ-

ʪʘʪʴ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦ ʩ ʢʘʞʜʳʤ ʩʪʫʜʝʥʪʦʤ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʦ ʄʋ ʧʦ ɺʇʈ ʫʩʧʝʰʥʦʤʫ ʩʪʫʜʝʥʪʫ ʜʘ-

ʶʪʩʷ ʟʘʜʘʥʠʷ ʧʦʚʳʰʝʥʥʦʡ ʩʣʦʞʥʦʩʪʠ ʠʣʠ ʥʘ ʩʣʝʜʫʶʱʫʶ ʪʝʤʫ ʧʦ ʂʊʇ. 

5. ʆʬʦʨʤʣʝʥʠʝ ʩʪʫʜʝʥʪʘʤʠ ʠʪʦʛʦʚ ʨʘʙʦʪʳ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʧʨʦʠʩʭʦʜʠʪ ʠʩʧʨʘʚʣʝʥʠʝ ʟʘʤʝʯʘ-

ʥʠʡ ʠ ʥʘʧʠʩʘʥʠʝ ʟʘʢʣʶʯʝʥʠʡ. 

6. ʇʦʜʚʝʜʝʥʠʝ ʠʪʦʛʦʚ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ. ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʂʆʉ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʢʦʥʢʨʝʪʠʟʠʨʫʝʪ-

ʩʷ ï ʥʦʤʝʥʢʣʘʪʫʨʘ ʧʦʢʘʟʘʪʝʣʝʡ ʦʮʝʥʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʫʯʝʥʠʷ (ʦʩʚʦʝʥʥʳʭ ʫʤʝʥʠʡ, ʦʩʚʦʝʥʥʳʭ ʟʥʘʥʠʡ, 

ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ); ʩʪʨʫʢʪʫʨʘ ʵʢʟʘʤʝʥʘʮʠʦʥʥʳʭ ʙʠʣʝʪʦʚ, ʧʦʟʚʦʣʷʶʱʘʷ ʦʮʝʥʠʪʴ ʚʩʝ ʧʨʝ-

ʜʫʩʤʦʪʨʝʥʥʳʝ ʩʪʘʥʜʘʨʪʦʤ ʨʝʟʫʣʴʪʘʪʳ ʦʙʫʯʝʥʠʷ: 

¶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʪʝʩʪʦʚʳʡ ʢʦʥʪʨʦʣʴ ʟʥʘʥʠʡ ʧʦ ʜʠʩʮʠʧʣʠʥʝ 

¶ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʩʠʪʫʘʮʠʠ 

¶ ʨʝʰʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ (ʟʘʜʘʯʠ). 
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ɼʘʣʝʝ ʧʝʜʘʛʦʛ ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʧʘʢʝʪ ʵʢʟʘʤʝʥʫʶʱʝʛʦ, ʚʢʣʶʯʘʷ ʚ ʥʝʛʦ ʫʩʣʦʚʠʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳ-

ʪʘʥʠʷ, ʠʥʩʪʨʫʢʮʠʶ ʜʣʷ ʩʪʫʜʝʥʪʘ, ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʠ ʦʧʠʩʘʥʠʝ ʟʘʜʘʥʠʡ ʜʣʷ ʵʢʟʘʤʝʥʘ ʧʦ ʜʠʩʮʠʧʣʠʥʝ, 

ʨʘʩʩʯʠʪʘʥʥʳʝ ʥʘ ʧʨʦʚʝʨʢʫ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʌɻʆʉ. 

ʉʪʫʜʝʥʪʘ ʥʫʞʥʦ ʦʮʝʥʠʚʘʪʴ ʟʘ ʩʦʜʝʨʞʘʪʝʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʜʠʩʢʫʩʩʠʠ, ʧʫʙʣʠʯʥʦʡ ʧʨʝʟʝʥʪʘ-

ʮʠʠ, ʥʦ ʩʘʤʘʷ ʨʝʘʣʠʩʪʠʯʥʘʷ ʦʮʝʥʢʘ ð ʵʪʦ ʨʘʙʦʪʘ ʩ ʙʘʥʢʦʤ ʪʝʩʪʦʚ. ʇʨʝʠʤʫʱʝʩʪʚʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥ-

ʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠʟʚʝʩʪʥʳ (ʩʣʫʯʘʡʥʳʡ ʚʳʙʦʨ ʚʦʧʨʦʩʦʚ, ʦʙʲʝʢʪʠʚʥʦʩʪʴ, ʜʝʪʘʣʴʥʦʩʪʴ, ʪʦʯʥʦʩʪʴ ʠ ʦʧʝʨʘ-

ʪʠʚʥʦʩʪʴ ʦʮʝʥʠʚʘʥʠʷ). ɺʦʧʨʦʩʳ ʨʘʟʥʳʭ ʪʠʧʦʚ ʧʦʟʚʦʣʷʶʪ ʨʘʟʥʦʦʙʨʘʟʠʪʴ ʟʘʜʘʥʠʝ ʠ ʩʪʠʤʫʣʠʨʫʶʪ ʘʥʘ-

ʣʠʪʠʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ. ʀʩʧʦʣʴʟʫʷ ʙʘʥʢ ʪʝʩʪʦʚʳʭ ʚʦʧʨʦʩʦʚ ʧʦ ʜʠʩʮʠʧʣʠʥʝ, ʩʪʫʜʝʥʪʳ 

ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʦʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʟʥʘʥʠʷ ʠ ʦʮʝʥʠʪʴ ʛʦʪʦʚʥʦʩʪʴ ʢ 

ʠʪʦʛʦʚʦʤʫ ʢʦʥʪʨʦʣʶ. 

ʇʨʠʤʝʥʝʥʠʝ ʩʦʜʝʨʞʘʪʝʣʴʥʦʛʦ, ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʛʦ ʧʘʢʝʪʘ ʜʦʢʫʤʝʥʪʦʚ (ʋʄʂ, ʢʝʡʩ-ʤʝʪʦʜ) ʩʦʟ-

ʜʘʸʪ ʫʩʣʦʚʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙʱʠʭ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʚʳʧʫʩʢʥʠʢʦʚ, ʦʙʝʩʧʝʯʠʚʘʶ-

ʱʠʭ ʠʭ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ (ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʬʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʅʦʚʦʩʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʵʢʦʥʦʤʠʢʠ ʠ 

ʫʧʨʘʚʣʝʥʠʷ çʅʀʅʍè, ɹʠʟʥʝʩ-ʢʦʣʣʝʜʞʘ) ʬʦʨʤʠʨʫʶ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʡ ʧʘʢʝʪ ʜʦʢʫʤʝʥʪʦʚ ʧʨʝʧʦʜʘʚʘ-

ʪʝʣʷ ʠ ʩʪʫʜʝʥʪʘ ʜʣʷ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ: 21.02.05 ɿʝʤʝʣʴʥʦ-ʠʤʫʱʝʩʪʚʝʥʥʳʝ ʦʪʥʦʰʝʥʠʷ, 38.02.01 çʕʢʦ-

ʥʦʤʠʢʘ ʠ ʙʫʭʛʘʣʪʝʨʩʢʠʡ ʫʯʝʪ (ʧʦʦʪʨʘʩʣʷʤ)è, 38.02.02 ʉʪʨʘʭʦʚʦʝ ʜʝʣʦ (ʧʦ ʦʪʨʘʩʣʷʤ), 38.02.06 ʌʠʥʘʥ-

ʩʳ, 43.02.10 ʊʫʨʠʟʤ. 

ʂʝʡʩ-ʤʝʪʦʜ (Case study)ï ʪʝʭʥʠʢʘ ʦʙʫʯʝʥʠʷ, ʠʩʧʦʣʴʟʫʶʱʘʷ ʦʧʠʩʘʥʠʝ ʨʝʘʣʴʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ, 

ʩʦʮʠʘʣʴʥʳʭ, ʙʳʪʦʚʳʭ ʠʣʠ ʠʥʳʭ ʧʨʦʙʣʝʤʥʳʭ ʩʠʪʫʘʮʠʡ (ʦʪ ʘʥʛʣ. case ï çʩʣʫʯʘʡè). ʇʨʠ ʨʘʙʦʪʝ ʩ ʢʝʡ-

ʩʦʤ ʦʙʫʯʘʶʱʠʝʩʷ ʦʩʫʱʝʩʪʚʣʷʶʪ ʧʦʠʩʢ, ʘʥʘʣʠʟ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʝʡ 

ʟʥʘʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʚʷʟʘʥʥʳʭ ʩ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʝʡ (ʉʠʪʫʘʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʠʣʠ ɸʥʘʪʦʤʠʷ ʢʝʡʩ-

ʤʝʪʦʜʘ / ʖ. ʉʫʨʤʠʥ [ʠ ʜʨ.]. ʂʠʝʚ: ʎʝʥʪʨ ʠʥʥʦʚʘʮʠʡ ʠ ʨʘʟʚʠʪʠʷ, 2002. 286 ʩ.). 
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ʛ. ɹʠʨʦʙʠʜʞʘʥ, ʇʨʠʘʤʫʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʐʦʣʦʤ-ɸʣʝʡʭʝʤʘ 

ʂ ɺʆʇʈʆʉʋ ʆɹʋʏɽʅʀʗ ʀʅʌʆʈʄɸʊʀʂɽ ʐʂʆʃʔʅʀʂʆɺ ʉ 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʢʘʞʜʦʤ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʫʯʨʝʞʜʝʥʠʠ ʠʤʝʶʪʩʷ ʜʝʪʠ ʩ ʦʛʨʘʥʠʯʝʥʥʳ-

ʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ. ɺ ʯʠʩʣʝ ʧʨʦʯʠʭ ʢ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʰʢʦʣʴʥʠʢʦʚ ʦʪʥʦʩʷʪʩʷ ʜʝʪʠ ʩ ʟʘ-

ʜʝʨʞʢʦʡ ʧʩʠʭʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ (ɿʇʈ), ʦʙʫʯʘʶʱʠʝʩʷ ʚ ʤʘʩʩʦʚʳʭ ʢʣʘʩʩʘʭ. ɹʳʪʫʝʪ ʤʥʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ 

ʜʘʥʥʘʷ ʢʘʪʝʛʦʨʠʷ ʜʝʪʝʡ ʷʚʣʷʝʪʩʷ ʣʝʛʢʦʡ ʠ çʩʘʤʦʢʦʤʧʝʥʩʠʨʫʶʱʝʡʩʷè. ʆʜʥʘʢʦ, ʪʘʢʦʝ ʦʪʥʦʰʝʥʠʝ ʯʘʱʝ 

ʚʩʝʛʦ ʧʨʠʚʦʜʠʪ ʢ ʠʛʥʦʨʠʨʦʚʘʥʠʶ ʧʦʥʠʤʘʥʠʷ ʪʦʛʦ, ʯʪʦ ʜʣʷ ʜʝʪʝʡ ʩ ɿʇʈ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʥʠʝ ʩʧʝʮʠ-

ʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʚʦʩʧʠʪʘʥʠʷ ʠ ʦʙʫʯʝʥʠʷ. 

ʐʢʦʣʴʥʠʢʠ ʩ ʟʘʜʝʨʞʢʦʡ ʧʩʠʭʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠʩʧʳʪʳʚʘʶʪ ʚ ʪʦʡ ʠʣʠ ʥʦʡ ʩʪʝʧʝʥʠ ʟʘʪʨʫʜʥʝ-

ʥʠʷ ʚ ʫʩʚʦʝʥʠʠ ʫʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʥʝʜʦʩʪʘʪʦʯʥʳʤʠ ʧʦʟʥʘʚʘʪʝʣʴʥʳʤʠ ʩʧʦʩʦʙʥʦʩʪʷ-
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ʤʠ, ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʥʘʨʫʰʝʥʠʷʤʠ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʠ ʧʦʚʝʜʝʥʠʷ. ʆʙʱʠʤʠ ʜʣʷ ʚʩʝʭ ʜʝʪʝʡ ʩ ɿʇʈ ʷʚʣʷʶʪʩʷ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥʥʳʝ ʥʝʜʦʩ-

ʪʘʪʢʠ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʚʳʩʰʠʭ ʧʩʠʭʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ, ʟʘʤʝʜʣʝʥʥʳʡ ʪʝʤʧ, ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʩʪʘʥʦʚʣʝ-

ʥʠʝ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʨʫʜʥʦʩʪʠ ʧʨʦʠʟʚʦʣʴʥʦʡ ʩʘʤʦʨʝʛʫʣʷʮʠʠ [1ï3]. 

ɼʘʥʥʳʝ ʪʨʫʜʥʦʩʪʠ ʩʪʘʚʷʪ ʧʝʨʝʜ ʧʝʜʘʛʦʛʦʤ ʟʘʜʘʯʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʠʬʬʝʨʝʥ-

ʮʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʫʩʣʦʚʠʡ ʦʙʫʯʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʦʟʤʦʞʥʦʩʪʷʤ ʠ ʧʦʪʨʝʙ-

ʥʦʩʪʷʤ ʨʘʟʥʳʭ ʛʨʫʧʧ ʰʢʦʣʴʥʠʢʦʚ ʩ ɿʇʈ, ʩʦʟʜʘʥʠʶ ʫʩʣʦʚʠʡ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʦʩʦʙʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʣʥʦʮʝʥʥʦʡ ʞʠʟʥʝʥʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʦʩʥʦʚʥʘʷ ʦʙʨʘ-

ʟʦʚʘʪʝʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ ʜʦʧʦʣʥʷʝʪʩʷ ʧʨʦʛʨʘʤʤʦʡ ʢʦʨʨʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʨʘʟʚʠʪʠʝ 

ʞʠʟʥʝʥʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʠ ʧʦʜʜʝʨʞʢʫ ʚ ʦʩʚʦʝʥʠʠ ʦʩʥʦʚʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ. 

ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʚʥʝʫʨʦʯʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʨʝʜʩʪʚ ʚ ʦʙʫʯʝ-

ʥʠʠ ʰʢʦʣʴʥʠʢʦʚ ʩ ʆɺɿ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʤ ʨʘʟʚʠʪʠʶ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʘ ʪʘʢʞʝ ʧʦʜʜʝʨʞʘ-

ʥʠʶ ʫ ʥʠʭ ʠʥʪʝʨʝʩʘ ʢ ʦʙʫʯʝʥʠʶ. ɸʚʪʦʨʳ ʠʩʩʣʝʜʦʚʘʥʠʡ [4ï6] ʫʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʫʯʝʥʠʠ ʰʢʦʣʴʥʠʢʦʚ ʩ ʆɺɿ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʦʩʣʘʙʣʝʥʠʝ ʥʝʜʦʩʪʘʪʢʦʚ ʚ ʧʦʟʥʘ-

ʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʣʠʯʥʦʩʪʥʳʭ ʢʘʯʝʩʪʚ. ʂʦʤʧʴʶʪʝʨ ʤʦʞʝʪ ʧʦʤʦʯʴ ʰʢʦʣʴʥʠʢʫ 

ʫʩʚʦʠʪʴ ʪʘʢʦʡ ʢʨʫʛ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ, ʥʘʚʳʢʦʚ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʫʪ 

ʝʤʫ ʩʦʮʠʘʣʴʥʦ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ. ʈʘʟʫʤʥʦʝ ʩʦʯʝʪʘʥʠʝ ʩʣʦʚʘ, ʥʘʛʣʷʜʥʦʩʪʠ ʠ ʜʝʡʩʪʚʠʷ ʧʨʠ ʨʘʙʦʪʝ ʟʘ 

ʢʦʤʧʴʶʪʝʨʦʤ ʧʦʤʦʞʝʪ ʰʢʦʣʴʥʠʢʘʤ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʫʩʚʦʠʪʴ ʧʨʦʛʨʘʤʤʥʳʡ ʤʘʪʝʨʠʘʣ. ʂʦʨʨʝʢʮʠʦʥ-

ʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʩ ʢʦʤʧʴʶʪʝʨʦʤ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʦʚʣʝʯʝʥʠʶ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝʛʦ 

ʯʠʩʣʘ ʩʝʥʩʦʨʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʨʘʟʚʠʪʠʶ ʘʨʪʠʢʫʣʷʮʠʦʥʥʦʡ ʤʦʪʦʨʠʢʠ, ʟʨʠʪʝʣʴʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʠ ʫʟʥʘ-

ʚʘʥʠʷ, ʟʨʠʪʝʣʴʥʦʡ ʧʘʤʷʪʠ ʠ ʚʥʠʤʘʥʠʷ, ʩʣʫʭʦʚʦʛʦ ʚʥʠʤʘʥʠʷ ʠ ʧʘʤʷʪʠ, ʥʘʛʣʷʜʥʦ-ʦʙʨʘʟʥʦʛʦ, ʩʣʦʚʝʩʥʦ-

ʣʦʛʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʠ ʪ.ʧ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʙʦʩʪʨʷʝʪ ʠ ʨʘʟʚʠʚʘʝʪ 

ʠʤʝʶʱʠʝʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʜʝʪʝʡ ʠ ʜʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʧʨʠ ʚʚʝʜʝʥʠʠ ʀʂʊ ʚ ʨʘʟʣʠʯʥʳʝ ʯʘʩ-

ʪʠ ʫʨʦʢʘ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʟʚʠʪʠʷ ʜʝʪʝʡ ʩ ʆɺɿ ʥʘ ʬʘʢʫʣʴʪʘʪʠʚʥʳʭ ʟʘʥʷʪʠʷʭ ʧʦ ʠʥʬʦʨ-

ʤʘʪʠʢʝ ʧʦʜʙʠʨʘʶ ʫʧʨʘʞʥʝʥʠʷ ʠ ʠʛʨʳ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʫʯʠʪʴʩʷ ʨʘʙʦʪʘʪʴ çʤʳʰʴʶè ʚ ʠʥʜʠʚʠʜʫ-

ʘʣʴʥʦʤ ʪʝʤʧʝ, ʚʠʜʝʪʴ ʵʢʨʘʥ ʤʦʥʠʪʦʨʘ, ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʥʝʤ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤ-

ʧʴʶʪʝʨʥʳʭ ʪʨʝʥʘʞʝʨʦʚ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ çʋʩʪʨʦʡʩʪʚʦ ʢʦʤʧʴʶʪʝʨʘè, çʃʦʛʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳè, çʂʦʤ-

ʧʴʶʪʝʨʥʳʝ ʩʝʪʠè, çʃʦʛʠʢʘè, çʂʣʘʚʠʘʪʫʨʥʳʡ ʪʨʝʥʘʞʝʨ ʜʣʷ ʥʘʯʠʥʘʶʱʠʭè, çʌʘʡʣʳè ʧʦʤʦʛʘʶʪ ʤʥʝ 

ʨʘʩʢʨʳʪʴ ʪʝʤʫ ʟʘʥʷʪʠʷ, ʘ ʨʝʙʝʥʢʫ ʫʛʣʫʙʠʪʴʩʷ ʚ ʥʦʚʳʡ ʤʘʪʝʨʠʘʣ. ʉ ʧʦʤʦʱʴʶ ʨʘʟʥʦʛʦ ʨʦʜʘ ʪʨʝʥʘʞʝʨʦʚ 

ʚ ʧʨʦʛʨʘʤʤʝ çʄʠʨ ʠʥʬʦʨʤʘʪʠʢʠè ʩʦʟʜʘʝʪʩʷ ʩʚʷʟʴ ʤʝʞʜʫ ʨʫʯʥʳʤʠ ʜʝʡʩʪʚʠʷʤʠ ʰʢʦʣʴʥʠʢʦʚ ʠ ʠʭ ʨʝ-

ʟʫʣʴʪʘʪʦʤ. ɹʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʢʦʤʧʴʶʪʝʨ ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʥʷʪʴ ʫʩʣʦʚʠʷ ʟʘʜʘʯʠ, ʫʯʘʱʠʝʩʷ ʥʝʟʘʤʝʪʥʦ 

ʜʣʷ ʩʝʙʷ ʫʧʨʘʞʥʷʶʪʩʷ ʚ ʧʦʠʩʢʝ ʧʫʪʝʡ ʚʝʨʥʦʛʦ ʨʝʰʝʥʠʷ. ʕʪʦ ʦʢʘʟʳʚʘʝʪ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ 

ʨʝʬʣʝʢʩʠʠ, ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤʫ ʧʦʩʪʨʦʝʥʠʶ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʢ ʩʘ-

ʤʦʨʘʟʚʠʪʠʶ ʠ ʦʙʫʯʝʥʠʶ. 

ʂʦʤʧʴʶʪʝʨʥʘʷ ʠʛʨʘ ʢʘʢ ʩʨʝʜʩʪʚʦ ʦʙʫʯʝʥʠʷ ʧʦʚʳʰʘʝʪ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʩʦʜʝʨʞʘʥʠʷ ʫʯʝʙʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. ʅʘʧʨʠʤʝʨ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʛʨʳ çʇʝʨʝʜʘʡ ʠʥʬʦʨʤʘʮʠʶ ʪʦʯʥʝʝè ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘ-

ʥʠʶ ʥʘʚʳʢʦʚ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʨʘʟʥʳʤʠ ʩʧʦʩʦʙʘʤʠ. ɺ ʧʨʦʮʝʩʩʝ ʠʛʨʳ ʢʣʘʩʩ ʜʝʣʠʪʩʷ ʥʘ ʢʦʤʘʥʜʳ 

ʠ ʧʦʣʫʯʘʝʪ ʧʦ ʦʜʥʦʤʫ ʧʨʝʜʣʦʞʝʥʠʶ, ʟʘʧʠʩʘʥʥʦʤʫ ʥʘ ʢʘʨʪʦʯʢʝ. ʋʯʘʱʠʝʩʷ ʜʦʣʞʥʳ ʧʝʨʝʜʘʪʴ ʧʦʣʫʯʝʥ-

ʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʨʫʛʦʡ ʢʦʤʘʥʜʝ ʚ ʚʠʜʝ ʨʠʩʫʥʢʘ ʠʣʠ ʞʝʩʪʦʚ. ʀʛʨʘ-ʫʧʨʘʞʥʝʥʠʝ çʅʘʨʠʩʫʡ ʢʘʨʪʠʥʢʫè 

ʧʦʟʚʦʣʷʝʪ ʟʘʢʨʝʧʠʪʴ ʫʤʝʥʠʝ ʨʘʙʦʪʘʪʴ ʧʦ ʘʣʛʦʨʠʪʤʫ, ʧʨʝʜʣʦʞʝʥʥʦʡ ʫʯʠʪʝʣʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʜʝʡʩʪʚʠʡ, ʚʩʣʝʜʩʪʚʠʝ ʢʦʪʦʨʦʡ ʧʦʣʫʯʘʝʪʩʷ ʨʠʩʫʥʦʢ. 

ʅʘ ʬʘʢʫʣʴʪʘʪʠʚʥʳʭ ʟʘʥʷʪʠʷʭ ʠʩʧʦʣʴʟʫʶ ʠʛʨʫ çʇʘʟʣʳè. ʆʛʨʦʤʥʳʡ ʚʳʙʦʨ ʢʘʨʪʠʥʦʢ, ʪʨʠ ʩʪʝʧʝʥʠ 

ʩʣʦʞʥʦʩʪʠ ʧʦʟʚʦʣʷʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʫʶ ʠʛʨʫ ʜʣʷ ʰʢʦʣʴʥʠʢʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʥʦʩʪʷʤʠ ʠ ʧʦ-

ʪʨʝʙʥʦʩʪʷʤʠ. ʋʯʘʱʠʝʩʷ ʤʦʛʫʪ ʚʳʙʠʨʘʪʴ ʧʨʦʩʪʳʝ ʫʨʦʚʥʠ ʠʟ 35 ʢʫʩʦʯʢʦʚ, ʘ ʥʘʠʙʦʣʝʝ ʦʧʳʪʥʳʝ ʠʟ 165 

ʧʘʟʣʦʚ. ʋʩʣʦʞʥʠʪʴ ʟʘʜʘʯʫ ʤʦʞʥʦ ʚʢʣʶʯʠʚ ʚʨʘʱʝʥʠʝ ʠʣʠ ʨʝʞʠʤ ʩʚʝʪʦʚʦʛʦ ʚʨʘʱʝʥʠʷ. ɼʘʥʥʳʝ ʫʧʨʘʞ-

ʥʝʥʠʷ ʧʦʚʳʰʘʶʪ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʠʥʪʝʨʝʩ ʢ ʧʨʦʮʝʩʩʫ ʦʙʫʯʝʥʠʷ, ʨʘʟʚʠʚʘʶʪ ʥʘʚʳʢʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ 

ʨʘʙʦʪʳ ʠ ʩʘʤʦʢʦʥʪʨʦʣʷ. 

ʇʨʠʤʝʥʝʥʠʝ ʩʨʝʜʩʪʚ ʀʂʊ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʜʝʪʝʡ ʩ ʆɺɿ ʧʦʟʚʦʣʷʝʪ, ʚʦ-ʧʝʨʚʳʭ, ʨʝʰʠʪʴ ʧʨʦ-

ʙʣʝʤʳ ʩʦʮʠʘʣʠʟʘʮʠʠ ʫʯʘʱʠʭʩʷ ʩ ʆɺɿ, ʧʫʪʝʤ ʫʩʚʦʝʥʠʷ ʰʢʦʣʴʥʠʢʘʤʠ ʩʦʮʠʘʣʴʥʦʛʦ ʦʧʳʪʘ ʠ ʚʦʩʧʨʦʠʟ-

ʚʝʜʝʥʠʷ ʝʛʦ ʚ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺʦ-ʚʪʦʨʳʭ, ʩʦʟʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʠ ʦʙʫʯʝʥʠʷ ʟʘ 

ʩʯʝʪ ʧʦʩʪʨʦʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʪʨʘʝʢʪʦʨʠʡ ʦʙʫʯʝʥʠʷ. ʇʨʠʤʝʥʝʥʠʝ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʧʝʨʩʦʥʘʞʘ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʩ ʦʙʫʯʘʝʤʳʤ.  

ʉʫʱʝʩʪʚʝʥʥʳʤ ʤʦʤʝʥʪʦʤ ʚ ʨʘʙʦʪʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʀʂʊ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʩʪʨʘʠʚʘʝ-

ʤʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʧʦʜ ʥʫʞʜʳ ʫʯʘʱʠʭʩʷ ʩ ʆɺɿ: ʢʨʫʧʥʳʡ ʪʝʢʩʪ, ʙʦʣʴʰʠʝ ʢʥʦʧʢʠ, 

ʦʟʚʫʯʠʚʘʥʠʝ ʬʨʘʛʤʝʥʪʦʚ ʪʝʩʪʘ ʠ ʜʨʫʛʠʝ ʵʣʝʤʝʥʪʳ. ɿʚʫʢ, ʜʚʠʞʝʥʠʝ, ʮʚʝʪ ʥʘ ʵʢʨʘʥʝ ï ʵʪʦ ʪʝ ʬʘʢʪʦʨʳ, 

ʢʦʪʦʨʳʝ ʥʘʠʙʦʣʝʝ ʜʦʣʛʦ ʫʜʝʨʞʠʚʘʶʪ ʚʥʠʤʘʥʠʝ ʦʙʫʯʘʶʱʠʭʩʷ, ʜʝʣʘʶʪ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʙʦʣʝʝ ʦʩʦʟ-
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ʥʘʥʥʳʤ. ʕʪʠ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʠʤʝʥʷʶ ʧʨʠ ʩʦʟʜʘʥʠʠ ʧʨʝʟʝʥʪʘʮʠʡ, ʚʠʜʝʦʨʦʣʠʢʦʚ ʠ ʜʨʫʛʠʭ ʫʯʝʙʥʳʭ ʤʘ-

ʪʝʨʠʘʣʦʚ ʜʣʷ ʜʝʪʝʡ ʩ ʆɺɿ. 

ɺ ʧʨʦʮʝʩʩʝ ʟʘʥʷʪʠʡ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ ʫ ʰʢʦʣʴʥʠʢʦʚ ʩ ʆɺɿ ʬʦʨʤʠʨʫʝʪʩʷ ʫʤʝʥʠʝ ʫʧʨʘʚʣʷʪʴ ʨʘʟ-

ʥʦʦʙʨʘʟʥʳʤʠ ʩʠʪʫʘʮʠʷʤʠ, ʧʣʘʥʠʨʦʚʘʪʴ, ʧʨʝʜʚʠʜʝʪʴ ʨʝʟʫʣʴʪʘʪ ʥʘ ʤʦʥʠʪʦʨʝ, ʦʧʦʩʨʝʜʦʚʘʥʥʦ ï ʩ ʧʦʤʦ-

ʱʴʶ ʢʣʘʚʠʘʪʫʨʳ ʠʣʠ ʤʳʰʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʤʝʪʦʜʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʧʦʩʚʷʱʝʥʥʦʡ ʦʙʫʯʝʥʠʶ ʦʩʥʦʚʘʤ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʫʯʘʱʠʭʩʷ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ ʚ ʫʩʣʦʚʠʷʭ ʦʙʱʝ-

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʰʢʦʣʳ. ʄʝʞʜʫ ʪʝʤ, ʧʝʨʝʜ ʫʯʠʪʝʣʝʤ ʚʩʪʘʝʪ ʧʨʦʙʣʝʤʘ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʥʘʧʨʘʚʣʝʥʠʡ ʠ 

ʩʦʜʝʨʞʘʥʠʷ ʨʘʙʦʪʳ ʧʦ ʦʙʫʯʝʥʠʶ ʦʩʥʦʚʘʤ ʠʥʬʦʨʤʘʪʠʢʠ ʰʢʦʣʴʥʠʢʦʚ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷ-

ʤʠ ʟʜʦʨʦʚʴʷ. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʜʦʣʞʝʥʠʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʝʪʦʜʠʯʝʩʢʦʡ ʨʘ-

ʙʦʪʳ ʧʦ ʦʙʫʯʝʥʠʶ ʦʩʥʦʚʘʤ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦ-

ʩʪʷʤʠ ʟʜʦʨʦʚʴʷ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ɹʘʙʢʠʥʘ ʅ.ɺ. ʆʩʦʙʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʜʝʪʝʡ ʩ ʟʘʜʝʨʞʢʦʡ ʧʩʠʭʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʢʘʢ ʦʨʠʝʥʪʠʨʳ ʠʭ 

ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʠʥʢʣʶʟʠʠ // ʄʦʜʝʣʴ ʩʠʩʪʝʤʳ ʢʦʤʧʣʝʢʩʥʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʠʥʢʣʶ-

ʟʠʚʥʳʭ ʬʦʨʤ ʦʙʫʯʝʥʠʷ ʠ ʚʦʩʧʠʪʘʥʠʷ ʜʝʪʝʡ-ʠʥʚʘʣʠʜʦʚ ʠ ʜʝʪʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ: ʉʙʦʨʥʠʢ ʤʘʪʝ-

ʨʠʘʣʦʚ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ (27ï28.11.2014). ʂʠʨʦʚ: ʆʆʆ çʊʠʧʦʛʨʘʬʠʷ çʉʪʘʨʘ ɺʷʪʢʘè, 2014. 

ʉ. 19ï27. 

2. ɹʘʙʢʠʥʘ ʅ.ɺ. ʆʮʝʥʢʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʛʦʪʦʚʥʦʩʪʠ ʜʝʪʝʡ ʢ ʰʢʦʣʝ: ʧʦʩʦʙʠʝ ʜʣʷ ʧʩʠʭʦʣʦʛʦʚ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʢʦʨʨʝʢ-

ʮʠʦʥʥʦ-ʨʘʟʚʠʚʘʶʱʝʛʦ ʦʙʫʯʝʥʠʷ. ʄ.: ɸʡʨʠʩ-ʧʨʝʩʩ, 2005. 144 ʩ. 

3. ɹʘʙʢʠʥʘ ʅ.ɺ. ʇʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʜʝʪʝʡ ʩ ɿʇʈ ʚ ʫʩʣʦʚʠʷʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʠʥʪʝʛʨʘʮʠʠ // ɺʦʩʧʠʪʘʥʠʝ ʠ 
ʦʙʫʯʝʥʠʝ ʜʝʪʝʡ ʩ ʥʘʨʫʰʝʥʠʷʤʠ ʨʘʟʚʠʪʠʷ. 2012.  ̄1. ʉ. 23ï31. 

4. ɹʫʣʠʥ-ʉʦʢʦʣʦʚʘ ɽ.ʀ., ʄʷʵʦʪʩ ɺ.ʂ. ɼʝʪʷʤ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ ï ʙʝʟʛʨʘʥʠʯʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʦʙʨʘʟʦʚʘʥʠʷ // ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʱʝʩʪʚʦ. 2010. ̄  1. ʉ. 48ï54. 

5. ɹʳʢʦʚ ɸ.ɸ., ʂʠʩʝʣʝʚʘ ʆ.ʄ. ʆ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʢʣʶʯʝʥʠʷ ʢʫʨʩʘ ʠʥʬʦʨʤʘʪʠʢʠ ʚ ʬʝʜʝʨʘʣʴʥʳʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʩʪʘʥ-

ʜʘʨʪ ʦʙʫʯʝʥʠʷ ʜʝʪʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ // ʇʩʠʭʦʣʦʛʠʷ, ʩʦʮʠʦʣʦʛʠʷ ʠ ʧʝʜʘʛʦʛʠʢʘ. 2014. ̄  9(36). 

ʉ. 29ï32. 

6. ʊʚʝʨʩʢʘʷ ʆ.ʅ. ɺʦʟʤʦʞʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʛʦʪʦʚʥʦʩʪʠ ʢ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ ʨʝʙʝʥʢʘ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦ-

ʨʦʚʴʷ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ // ɺʝʩʪʥʠʢ ʇʝʨʤʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʛʫʤʘʥʠʪʘʨʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʉʝʨʠʷ 1. 

ʇʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʥʘʫʢʠ. 2014. ˉ 2-1. ʉ. 137ï144. 

ʋɼʂ 373 

ɼ.ɼ. ʂʘʨʝʚʘ, ʫʯʝʥʠʮʘ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʉ.ɸ. ʄʦʭʦʚ, ʫʯʠʪʝʣʴ ʠʥʬʦʨʤʘʪʠʢʠ  

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʄɹʆʋ çʃʠʮʝʡ  ̄2è 

ʋʏɽʅʀɽ ʉ ʋɺʃɽʏɽʅʀɽʄ, ʀʃʀ ʂɸʂ ʉʆɿɼɸʊʔ  
ʆɹʋʏɸʖʑʋʖ ʉʈɽɼʋ ʇʆɼʈʋʏʅʓʄʀ ʉʈɽɼʉʊɺɸʄʀ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʱʝʥʠʝ ʩ ʤʣʘʜʰʠʤ ʙʨʘʪʦʤ, ʦʙʫʯʘʶʱʠʤʩʷ 1-ʛʦ ʢʣʘʩʩʘ, ʷ ʧʦʥʷʣʘ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ 

ʷʚʥʳʡ ʥʝʜʦʩʪʘʪʦʢ ʠʥʪʝʨʝʩʥʳʭ ʫʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʪʨʝʥʘʞʸʨʦʚ ʧʦ ʦʩʥʦʚʥʳʤ ʠʟʫʯʘʝʤʳʤ ʧʨʝʜʤʝʪʘʤ. 

ʄʥʝ ʧʨʠʰʣʘ ʠʜʝʷ ʯʘʩʪʠʯʥʦ ʨʝʰʠʪʴ ʵʪʫ ʧʨʦʙʣʝʤʫ ʧʫʪʸʤ ʨʘʟʨʘʙʦʪʢʠ ʫʯʝʙʥʦʛʦ ʤʦʜʫʣʷ. ʀʩʩʣʝʜʫʷ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʮʠʬʨʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʙʝʟ ʛʣʫʙʦʢʦʛʦ ʟʥʘʥʠʷ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠ-

ʨʦʚʘʥʠʷ, ʙʳʣʦ ʚʳʷʩʥʝʥʦ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʩʦʟ-

ʜʘʪʴ ʫʯʝʙʥʳʡ ʤʦʜʫʣʴ-ʪʨʝʥʘʞʸʨ ʧʦ ʦʩʥʦʚʥʳʤ ʧʨʝʜʤʝʪʘʤ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʳ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʜʘʥʥʦʡ ʮʝʣʠ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1. ʆʧʨʝʜʝʣʠʪʴ ʢʨʫʛ ʟʘʜʘʥʠʡ ʠʟ ʨʘʟʥʳʭ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʝʡ; 

2. ʆʧʨʝʜʝʣʠʪʴʩʷ ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ, ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ 
ʮʝʣʠ; 

3. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʘʧʧʘʨʘʪʥʦʝ ʦʙʝʩʧʝʯʝʥʠʷ ʚ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ ʥʘʰʝʛʦ ʣʠʮʝʷ; 

4. ʇʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʚʳʙʨʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ; 

5. ʈʘʟʨʘʙʦʪʘʪʴ ʩʠʩʪʝʤʫ ʟʘʜʘʥʠʡ ʧʦ ʨʘʟʥʳʤ ʧʨʝʜʤʝʪʘʤ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʣʫʯʘʡ-

ʥʳʭ ʯʠʩʝʣ; 

6. ʆʨʛʘʥʠʟʦʚʘʪʴ ʧʨʦʚʝʨʢʫ ʢʦʨʨʝʢʪʥʦʩʪʠ ʚʚʦʜʘ ʜʘʥʥʳʭ; 

7. ʈʝʘʣʠʟʦʚʘʪʴ ʧʨʦʚʝʨʢʫ ʧʨʘʚʠʣʴʥʦʩʪʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯ; 

8. ʉʦʟʜʘʪʴ ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʤʦʜʫʣʴ ʜʣʷ ʫʯʠʪʝʣʷ; 

9. ʈʘʟʨʘʙʦʪʘʪʴ ʜʠʟʘʡʥ ʠ ʜʨʫʞʝʩʪʚʝʥʥʳʡ ʠʥʪʝʨʬʝʡʩ ʫʯʝʙʥʦʛʦ ʤʦʜʫʣʷ; 
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10. ɸʧʨʦʙʠʨʦʚʘʪʴ ʫʯʝʙʥʳʡ ʤʦʜʫʣʴ ʥʘ ʩʚʦʸʤ ʙʨʘʪʝ ʠ ʝʛʦ ʦʜʥʦʢʣʘʩʩʥʠʢʘʭ ʚ ʨʘʤʢʘʭ ʚʥʝʫʨʦʯʥʦʡ 
ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ 1-ɸ ʢʣʘʩʩʝ. 

ɿʘ ʦʩʥʦʚʫ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʟʷʪʳ ʵʣʝʢʪʨʦʥʥʳʝ ʪʘʙʣʠʮʳ Microsoft Excel, ʬʫʥʢʮʠʠ ʠ 

ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʢʦʪʦʨʦʡ ʧʨʝʜʩʪʘʚʣʷʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʢʦʥʪʨʦʣʠʨʫʶʱʠʭ ʩʠʩʪʝʤ (ʪʨʝʥʘʞʸʨʦʚ). 

ɺ ʧʨʦʮʝʩʩʝ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʧʨʠʤʝʥʷʣʠʩʴ ʤʝʪʦʜʳ ʵʤʧʠʨʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ: ʩʨʘʚʥʝʥʠʝ, ʤʝʪʦʜ ʧʨʦʙ ʠ 

ʦʰʠʙʦʢ, ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʢʦʥʪʝʥʪ ï ʘʥʘʣʠʟ, ʬʦʨʤʘʣʠʟʘʮʠʷ, ʘʥʘʣʦʛʠʷ. 

ʅʘ ʤʦʤʝʥʪ ʚʳʙʦʨʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʤʥʝ ʯʘʩʪʠʯʥʦ ʙʳʣʠ ʟʥʘʢʦʤʳ ʦʬʠʩʥʳʝ ʧʨʦʛʨʘʤ-

ʤʳ PowerPoint, Excel ʠ Word, ʷʟʳʢʘʤʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚ ʥʝʦʙʭʦʜʠʤʦʤ ʦʙʲʸʤʝ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʦ-

ʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʘ ʪʦʪ ʤʦʤʝʥʪ ʷ ʥʝ ʚʣʘʜʝʣʘ. ɸʥʘʣʠʟʠʨʫʷ ʦʬʠʩʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʙʳʣʦ ʚʳʷʩʥʝʥʦ, ʯʪʦ ʚ 

Word ʪʨʫʜʥʦ ʙʫʜʝʪ ʦʨʛʘʥʠʟʦʚʘʪʴ ʫʯʝʙʥʫʶ ʩʨʝʜʫ ʙʝʟ VBA, ʪʘʢ ʢʘʢ ʪʘʤ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʛʦ ʠʥʩʪʨʫʤʝʥ-

ʪʘʨʠʷ, ʧʦʵʪʦʤʫ ʚʳʙʦʨ ʩʪʦʷʣ ʤʝʞʜʫ PowerPoint ʠ Excel. 

ɺ PowerPoint ʚʦʟʤʦʞʥʦ ʩʦʟʜʘʪʴ ʫʯʝʙʥʫʶ ʩʨʝʜʫ, ʦʥ ʦʙʣʘʜʘʝʪ ʭʦʨʦʰʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʘʥʠʤʘ-

ʮʠʠ, ʠʥʪʝʨʝʩʝʥ ʠ ʢʨʘʩʦʯʝʥ, ʥʦ ʥʝ ʠʤʝʝʪ ʫʜʦʙʥʦʡ ʩʠʩʪʝʤʳ ʧʨʦʚʝʨʢʠ ʚʚʦʜʘ ʠ ʨʝʟʫʣʴʪʘʪʘ ʨʝʰʝʥʠʷ ʧʦ-

ʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʚʩʪʨʦʝʥʥʦʛʦ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. Excel, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʥʝ 

ʪʘʢ ʭʦʨʦʰʦ ʨʘʙʦʪʘʝʪ ʩ ʛʨʘʬʠʢʦʡ, ʠ ʦʥ ʥʝ ʪʘʢʦʡ ʢʨʘʩʦʯʥʳʡ ʢʘʢ PowerPoint, ʥʦ ʫ ʥʝʛʦ ʝʩʪʴ ʚʩʸ ʥʝʦʙʭʦ-

ʜʠʤʦʝ ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ. 

Excel ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʦʡ ʥʘʙʦʨ ʚʩʪʨʦʝʥʥʳʭ ʬʫʥʢʮʠʡ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʬʦʨʤʫʣʘʭ. 

ʇʦʤʠʤʦ ʦʙʳʯʥʳʭ ʬʫʥʢʮʠʡ, ʪʘʢʠʭ ʢʘʢ ʉʋʄʄ ʠʣʠ ʉʈɿʅɸʏ, ʚ ʵʪʦʪ ʥʘʙʦʨ ʚʢʣʶʯʝʥʳ ʬʫʥʢʮʠʠ ʜʣʷ ʚʳ-

ʧʦʣʥʝʥʠʷ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʦʧʝʨʘʮʠʡ, ʢʦʪʦʨʳʝ ʪʨʫʜʥʦ ʠʣʠ ʥʝʚʦʟʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʜʨʫʛʠʤ ʩʧʦʩʦʙʦʤ. 

ʅʘʧʨʠʤʝʨ, ʪʝʢʩʪʦʚʳʝ ʬʫʥʢʮʠʠ: ʅɸʁʊʀ, ʉʎɽʇʀʊʔ, ʃɽɺʉʀʄɺ, ʬʫʥʢʮʠʠ ʜʘʪʳ ʠ ʚʨʝʤʝʥʠ: 

ʄʀʅʋʊʓ, ɺʈɽʄʗ, ʉɽɻʆɼʅʗ, ʉɽʂʋʅɼʓ, ʣʦʛʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ: ɽʉʃʀ, ʀ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʠ ʪʨʠ-

ʛʦʥʦʤʝʪʨʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ: ʉʋʄʄ, ʆʉʊɸʊ, ʉʃʋʏʄɽɾɼʋ, ʉʋʄʄɽʉʃʀ, ʉʏɪʊɽʉʃʀ, 

ʉʏɪʊɽʉʃʀ. 

ʊʘʢʞʝ, Excel ʩʦʜʝʨʞʠʪ ʧʦʣʝʟʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʜʝʣʘʶʪ ʚʦʟʤʦʞʥʳʤ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʦ-

ʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʙʘʟʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʩʨʝʜʳ, ʪʘʢʠʝ ʢʘʢ: 

ʉʧʠʩʦʢ ï ʚʳʚʦʜʠʪ ʩʧʠʩʦʢ ʥʝʢʦʪʦʨʳʭ ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʞʝʪ ʚʳʙʨʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʴ. 

ʂʥʦʧʢʠ ï ʟʘʧʫʩʢ ʤʘʢʨʦʩʘ, ʚʳʧʦʣʥʷʶʱʝʛʦ ʦʧʨʝʜʝʣʝʥʥʳʝ ʜʝʡʩʪʚʠʷ ʧʨʠ ʥʘʞʘʪʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʤ 

ʢʥʦʧʢʠ. 

ɻʠʧʝʨʩʩʳʣʢʠ ï ʘʚʪʦʤʘʪʠʟʠʨʫʶʪ ʨʘʙʦʯʠʡ ʣʠʩʪ Excel ʟʘ ʩʯʝʪ ʜʦʙʘʚʣʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʦʜʠʥ 

ʱʝʣʯʦʢ ʤʳʰʠ ʧʝʨʝʭʦʜʠʪʴ ʥʘ ʜʨʫʛʦʡ ʜʦʢʫʤʝʥʪ ʠʣʠ ʨʘʙʦʯʫʶ ʢʥʠʛʫ, ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʥʘʭʦʜʠʪʴʩʷ ʣʠ 

ʜʘʥʥʳʡ ʜʦʢʫʤʝʥʪ ʫ ʚʘʩ ʥʘ ʞʝʩʪʢʦʤ ʜʠʩʢʝ ʠʣʠ ʵʪʦ ʠʥʪʝʨʥʝʪ ʩʪʨʘʥʠʮʘ. 

ʇʨʦʚʝʨʢʘ ʜʘʥʥʳʭ ï ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʪʝʤ, ʢʘʢʦʡ ʪʠʧ ʜʘʥʥʳʭ ʠʣʠ ʢʘʢʠʝ ʟʥʘʯʝʥʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚʚʦʜʠʪʴ ʚ ʷʯʝʡʢʫ. 

ɿʘʱʠʪʘ ʜʘʥʥʳʭ ï ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʫʤʳʰʣʝʥʥʦʝ ʠʣʠ ʩʣʫʯʘʡʥʦʝ ʠʟʤʝʥʝʥʠʝ, ʧʝʨʝʤʝʱʝʥʠʝ ʠʣʠ 

ʫʜʘʣʝʥʠʝ ʚʘʞʥʳʭ ʜʘʥʥʳʭ ʠʟ ʣʠʩʪʘ ʠʣʠ ʢʥʠʛʠ. 

ʈʘʙʦʪʘ ʩ ʛʨʘʬʠʢʦʡ: ʬʦʥʦʚʳʡ ʨʠʩʫʥʦʢ ʣʠʩʪʘ ʠʛʨʘʝʪ ʜʝʢʦʨʘʪʠʚʥʫʶ ʨʦʣʴ. 

ʋʩʣʦʚʥʦʝ ʬʦʨʤʘʪʠʨʦʚʘʥʠʝ ï ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʚʳʜʝʣʠʪʴ ʥʘ ʣʠʩʪʝ ʚʘʞʥʳʝ ʩʚʝʜʝʥʠʷ. 

ʄʘʢʨʦʩ ï ʤʘʢʨʦʢʦʤʘʥʜʘ, ʩʦʜʝʨʞʘʱʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ, ʟʘʧʠʩʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝ-

ʣʝʤ. 

ʉʦʨʪʠʨʦʚʢʘ ʠʣʠ ʫʧʦʨʷʜʦʯʠʚʘʥʠʝ ʩʧʠʩʢʦʚ ï ʦʙʣʝʛʯʘʝʪ ʧʦʠʩʢ ʠʥʬʦʨʤʘʮʠʠ. ʇʦʩʣʝ ʩʦʨʪʠʨʦʚʢʠ ʟʘ-

ʧʠʩʠ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʧʦʨʷʜʢʝ, ʦʧʨʝʜʝʣʝʥʥʦʤ ʟʥʘʯʝʥʠʷʤʠ ʩʪʦʣʙʮʦʚ (ʧʦ ʘʣʬʘʚʠʪʫ, ʧʦ ʚʦʟʨʘʩʪʘ-

ʥʠʶ/ʫʙʳʚʘʥʠʶ ʮʝʥʳ ʠ ʧʨ.). 

ʌʠʣʴʪʨ ï ʚʦ ʚʨʝʤʷ ʬʠʣʴʪʨʘʮʠʠ ʟʘʧʠʩʠ, ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʝ ʫʩʣʦʚʠʷʤ ʦʪʙʦʨʘ, ʚʨʝʤʝʥʥʦ ʩʢʨʳ-

ʚʘʶʪʩʷ (ʥʦ ʥʝ ʫʜʘʣʷʶʪʩʷ), ʚ ʪʦ ʚʨʝʤʷ, ʢʘʢ ʧʨʠ ʩʦʨʪʠʨʦʚʢʝ ʧʦʢʘʟʳʚʘʶʪʩʷ ʚʩʝ ʟʘʧʠʩʠ ʩʧʠʩʢʘ, ʤʝʥʷʝʪʩʷ 

ʣʠʰʴ ʠʭ ʧʦʨʷʜʦʢ. 

ʉʚʦʜʥʘʷ ʜʠʘʛʨʘʤʤʘ - ʧʦʤʦʛʘʝʪ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʜʘʥʥʳʭ, ʦʪʦʙʨʘʞʘʝʪ ʥʝ ʪʦʣʴʢʦ ʨʷʜʳ ʜʘʥʥʳʭ, ʢʘʪʝ-

ʛʦʨʠʠ ʠ ʦʩʠ, ʥʦ ʠ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ ʬʠʣʴʪʨʘʮʠʝʡ ʧʨʷʤʦ ʥʘ ʜʠʘʛʨʘʤʤʝ, ʧʦʟʚʦʣʷʷ 

ʙʳʩʪʨʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʦʜʤʥʦʞʝʩʪʚʦ ʚʘʰʠʭ ʜʘʥʥʳʭ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʯʘʩʪʴ ʧʨʦʝʢʪʘ ʥʘʯʘʣʘʩʴ ʩ ʘʥʘʣʠʟʘ ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʳ 

ʥʘʰʝʛʦ ʣʠʮʝʷ. ʇʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʢʘʙʠʥʝʪʘʭ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʳ ʠʤʝʶʪʩʷ çʄʦʙʠʣʴʥʳʝ ʢʣʘʩʩʳè ʩ ʥʦ-

ʫʪʙʫʢʘʤʠ. ʅʘʧʨʠʤʝʨ, ʚ 1 çɸè ʢʣʘʩʩʝ ʥʘ ʥʦʫʪʙʫʢʘʭ c ʨʘʟʨʝʰʝʥʠʝ ʵʢʨʘʥʘ 1366ʭ768, ʫʩʪʘʥʦʚʣʝʥ 

Microsoft Office 2013. ʀʤʝʥʥʦ ʵʪʘ ʚʝʨʩʠʷ ʧʨʦʛʨʘʤʤʳ ʠ ʫʢʘʟʘʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ ʙʳʣʠ ʚʟʷʪʳ ʟʘ ʦʩʥʦʚʫ. 

ʏʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴʩʷ ʩ ʟʘʜʘʯʘʤʠ, ʙʳʣʠ ʧʨʦʩʤʦʪʨʝʥʳ ʫʯʝʙʥʠʢʠ ʥʘʯʘʣʴʥʳʭ ʢʣʘʩʩʦʚ, ʦʪʢʫʜʘ ʠ ʚʟ̫ -

ʪʳ ʪʠʧʠʯʥʳʝ ʟʘʜʘʥʠʷ ʧʦ ʤʘʪʝʤʘʪʠʢʝ, ʧʦʜʝʣʝʥʥʳʝ ʥʘ ʫʨʦʚʥʠ ʩʣʦʞʥʦʩʪʠ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ: 

ʩʣʦʞʝʥʠʝ, ʚʳʯʠʪʘʥʠʝ, ʫʤʥʦʞʝʥʠʝ, ʜʝʣʝʥʠʝ, ʠʤʝʶʱʠʝ ʦʛʨʘʥʠʯʝʥʠʝ ʜʦ ʜʚʫʟʥʘʯʥʳʭ ʯʠʩʝʣ. ɿʘʜʘʥʠʷ ʧʦ 

ʨʫʩʩʢʦʤʫ ʷʟʳʢʫ ʪʘʢ ʞʝ ʜʝʣʷʪʩʷ ʥʘ ʫʨʦʚʥʠ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʦʛʦ ʫʨʦʚʥʷ ʚ ʟʘʜʘʥʠʷʭ ʤʝʥʷʶʪʩʷ 
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ʢʦʣʠʯʝʩʪʚʦ ʩʣʦʚ ʩ ʧʨʦʧʫʱʝʥʥʳʤʠ ʙʫʢʚʘʤʠ ʠ ʩʧʠʩʦʢ ʙʫʢʚʳ, ʢʦʪʦʨʳʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʫʚʝʣʠ-

ʯʠʚʘʝʪʩʷ. ɸʥʘʣʦʛʠʯʥʘʷ ʩʠʩʪʝʤʘ ʨʘʟʨʘʙʦʪʘʥʘ ʚ çʆʢʨʫʞʘʶʱʝʤ ʤʠʨʝè ʠ ʣʦʛʠʯʝʩʢʠʭ ʟʘʜʘʯʘʭ. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʣʦʩʴ ʛʝʥʝʨʘʪʦʨʫ ʩʣʫʯʘʡʥʳʭ ʟʘʜʘʥʠʡ ʧʦ ʤʘʪʝʤʘʪʠʢʝ. ʄʦʜʫʣʴ ʥʝ ʜʦʣʞʝʥ 

ʧʨʠ ʛʝʥʝʨʘʮʠʠ ʩʦʟʜʘʚʘʪʴ ʟʘʜʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʯʠʩʝʣ. ʂʨʦʤʝ ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ ʙʳ-

ʣʦ ʫʯʝʩʪʴ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʜʝʣʝʥʠʷ ʥʘ 0, ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʦʨʘ 0 ʚ ʩʪʘʨʰʝʤ ʨʘʟʨʷʜʝ ʜʚʫʭʟʥʘʯʥʳʭ ʯʠ-

ʩʝʣ ʠ ʜʨʫʛʠʝ ʪʦʥʢʦʩʪʠ. 

ʅʘʧʨʠʤʝʨ, ʧʨʠ ʚʳʯʠʪʘʥʠʠ, ʧʝʨʚʦʝ ʯʠʩʣʦ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʤʝʥʴʰʝ ʚʪʦʨʦʛʦ, ʧʦʵʪʦʤʫ ʩʥʘʯʘʣʘ ʟʘ-

ʜʘʚʘʣʦʩʴ ʩʣʫʯʘʡʥʦʝ ʚʳʯʠʪʘʝʤʦʝ =ʉʃʋʏʄɽɾɼʋ(1;9), ʘ ʪʦʣʴʢʦ ʧʦʪʦʤ ʟʘʜʘʚʘʣʦʩʴ ʫʤʝʥʴʰʘʝʤʦʝ 

=Q4+ʉʃʋʏʄɽɾɼʋ(1;10-Q4). ɼʣʷ ʟʘʜʘʥʠʡ ʪʨʝʪʴʝʛʦ ʫʨʦʚʥʷ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʩʠʩʪʝʤʘ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʩʣʫʯʘʡʥʦʛʦ ʟʘʜʘʥʠʷ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʧʦʨʷʜʦʢ ʩʣʦʞʥʝʝ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʚʳʨʘʞʝʥʠʠ 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʜʝʣʝʥʠʝ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʥʫʞʥʦ ʙʳʪʴ ʫʚʝʨʝʥʥʳʤ ʚ ʮʝʣʦʯʠʩʣʝʥʥʦʤ ʜʝʣʝʥʠʠ. 

ɼʣʷ ʜʝʪʝʡ ʤʣʘʜʰʝʛʦ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʚʘʞʥʦ ʧʨʠ ʨʘʙʦʪʝ ʚ ʫʯʝʙʥʦʡ ʩʨʝʜʝ ʦʨʛʘʥʠʟʦʚʘʪʴ ʧʨʦ-

ʚʝʨʢʫ ʚʚʦʜʠʤʳʭ ʜʘʥʥʳʭ. ʋʯʝʙʥʘʷ ʩʨʝʜʘ ʜʦʣʞʥʘ ʘʜʝʢʚʘʪʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʣʶʙʳʝ ʚʚʦʜʠʤʳʝ ʜʘʥʥʳʝ ʠ 

ʥʝ ʧʨʠʚʦʜʠʪʴ ʢ ʦʰʠʙʢʝ. ɼʣʷ ʵʪʦʛʦ ʙʳʣʦ ʨʝʰʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʩʪʨʫʤʝʥʪ çʇʨʦʚʝʨʢʘ ʚʚʦʜʠʤʳʭ ʟʥʘ-

ʯʝʥʠʡè ʠ çɿʘʱʠʪʘ ʣʠʩʪʘè. 

ɼʣʷ ʫʩʪʘʥʦʚʢʠ ʟʘʱʠʪʳ ʚʚʦʜʘ ʥʝʦʙʭʦʜʠʤʦ ʟʘʡʪʠ ʥʘ ʧʘʥʝʣʴ çɼʘʥʥʳʝè ʚ ʨʘʟʜʝʣ çʈʘʙʦʪʘ ʩ ʜʘʥʥʳ-

ʤʠè ʠ ʚʳʙʨʘʪʴ çʇʨʦʚʝʨʢʘ ʜʘʥʥʳʭè. ʇʝʨʝʜ ʥʘʤʠ ʦʪʢʨʦʝʪʩʷ ʦʢʥʦ ʧʨʦʚʝʨʢʠ ʚʚʦʜʠʤʳʭ ʟʥʘʯʝʥʠʡ, ʥʘ 

ʚʢʣʘʜʢʝ çʇʘʨʘʤʝʪʨʳè ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ çʊʠʧ ʜʘʥʥʳʭè, çɿʥʘʯʝʥʠʝè ʠ ʫʢʘʟʘʪʴ çʀʩʪʦʯʥʠʢè ʜʘʥʥʳʭ, 

ʚ ʢʦʪʦʨʦʤ ʥʘʭʦʜʠʣʠʩʴ ʜʦʧʫʩʪʠʤʳʝ ʟʥʘʯʝʥʠʷ. ʆʩʪʘʣʴʥʳʝ ʥʘʩʪʨʦʡʢʠ ʜʘʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʤʦʞʥʦ ʫʚʠ-

ʜʝʪʴ ʥʘ ʨʠʩ. 1. 
 

 

ʈʠʩ. 1. ɼʠʘʣʦʛʦʚʳʝ ʦʢʥʘ ʠʥʩʪʨʫʤʝʥʪʘ çʇʨʦʚʝʨʢʘ ʚʚʦʜʠʤʳʭ ʟʥʘʯʝʥʠʡè 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʩʪʨʦʡʢʠ ʠ ʨʘʙʦʪʳ ʵʪʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʫʯʝʥʠʢ ʧʦʩʣʝ ʥʝʢʦʨʨʝʢʪʥʦʛʦ ʚʚʦʜʘ ʜʘʥ-

ʥʳʭ ʫʚʠʜʠʪ ʥʘ ʵʢʨʘʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ. 

 

 

ʈʠʩ. 2. ʈʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ çʇʨʦʚʝʨʢʠ ʚʚʦʜʠʤʳʭ ʟʥʘʯʝʥʠʡè 

ʉʣʝʜʫʶʱʘʷ ʩʪʝʧʝʥʴ ʟʘʱʠʪʳ ï ʫʩʪʘʥʦʚʢʘ ʟʘʱʠʪʳ ʣʠʩʪʘ. ʄʳ ʦʩʪʘʚʣʷʝʤ ʥʝʟʘʱʠʱʸʥʥʳʤʠ ʪʦʣʴʢʦ 

ʪʝ ʷʯʝʡʢʠ, ʚ ʢʦʪʦʨʳʭ ʫʯʝʥʠʢ ʚʚʦʜʠʪ ʦʪʚʝʪʳ ʟʘʜʘʥʠʡ. 

ɼʣʷ ʧʨʦʩʤʦʪʨʘ ʨʝʟʫʣʴʪʘʪʦʚ ʫʯʝʥʠʢʦʚ ʥʝʦʙʭʦʜʠʤʦ ʨʝʘʣʠʟʦʚʘʪʴ ʧʨʦʚʝʨʢʫ ʧʨʘʚʠʣʴʥʦʩʪʠ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯ. ɼʣʷ ʵʪʦʛʦ ʚ ʩʢʨʳʪʳʭ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʷʯʝʡʢʘʭ ʩʦʜʝʨʞʘʪʴʩʷ ʬʫʥʢʮʠʠ ʧʨʦʚʝʨʢʠ ʧʨʘʚʠʣʴʥʦʩʪʠ 

ʚʚʝʜʸʥʥʳʭ ʦʪʚʝʪʦʚ. ɼʣʷ ʫʜʦʙʩʪʚʘ ʠʩʧʦʣʴʟʫʶʪʩʷ 3-ʭ ʙʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʦʮʝʥʠʚʘʥʠʷ ʧʨʘʚʠʣʴʥʦʩʪʠ ʦʪʚʝ-

ʪʘ: 2 ʙʘʣʣʘ ï ʦʪʚʝʪ ʚʝʨʥʳʡ, 1 ï ʥʝʚʝʨʥʳʡ, 0 ï ʦʪʚʝʪ ʥʝ ʜʘʥ. ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ çʇʨʦʚʝʨʠʪʴè ʵʪʠ 

ʟʥʘʯʝʥʠʷ ʢʦʧʠʨʫʶʪʩʷ ʚ ʷʯʝʡʢʠ ʩʧʨʘʚʘ ʦʪ ʷʯʝʝʢ ʩ ʦʪʚʝʪʘʤʠ ʫʯʝʥʠʢʘ, ʚ ʢʦʪʦʨʳʭ ʫʞʝ ʩʪʦʠʪ ʫʩʣʦʚʥʦʝ 

ʬʦʨʤʘʪʠʨʦʚʘʥʠʝ. ɹʳʣ ʚʳʙʨʘʥ ʩʣʝʜʫʶʱʠʡ ʥʘʙʦʨ ʟʥʘʯʢʦʚ: . ɿʝʣʝʥʘʷ ʛʘʣʦʯʢʘ - ʦʪʚʝʪ ʚʝʨʥʳʡ, ʞʝʣʪʳʡ 

ʚʦʩʢʣʠʮʘʪʝʣʴʥʳʡ ʟʥʘʢ - ʦʪʚʝʪʘ ʥʝʪ, ʢʨʘʩʥʳʡ ʢʨʝʩʪ - ʦʰʠʙʦʯʥʳʡ ʦʪʚʝʪ. ɺ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʜʠʘʣʦʛʦ-

ʚʦʤ ʦʢʥʝ ʫʯʝʥʠʢ ʚʠʜʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʦʣʠʯʝʩʪʚʝ ʧʨʘʚʠʣʴʥʦ ʨʝʰʸʥʥʳʭ ʟʘʜʘʯ, ʢʨʦʤʝ ʵʪʦʛʦ ʥʘʙʨʘʥ-

ʥʳʡ ʧʨʦʮʝʥʪ ʟʘ ʵʪʦ ʟʘʜʘʥʠʝ ʟʘʥʦʩʠʪʴʩʷ ʚ ʧʨʦʪʦʢʦʣ. ɼʣʷ ʫʜʦʙʩʪʚʘ ʨʘʙʦʪʳ, ʚʩʝ ʜʝʡʩʪʚʠʷ ʚʳʧʦʣʥʷʝʤʳʝ 

ʧʨʠ ʧʨʦʚʝʨʢʝ ʧʨʘʚʠʣʴʥʦʩʪʠ ʨʝʰʝʥʠʷ ʟʘʜʘʥʠʡ ʟʘʥʝʩʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʘʢʨʦʩʳ. 

ʏʪʦʙʳ ʜʝʪʷʤ ʙʳʣʦ ʠʥʪʝʨʝʩʥʦ ʠ ʚʝʩʝʣʦ ʨʝʰʘʪʴ ʟʘʜʘʥʠʷ ʙʳʣʦ ʨʝʰʝʥʦ ʚ ʜʠʟʘʡʥʝ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʟʥʘʢʦʤʳʝ ʠʤ ʧʝʨʩʦʥʘʞʠ ʤʫʣʴʪʬʠʣʴʤʦʚ. ʂʥʦʧʢʠ ʩʜʝʣʘʥʳ çʧʦʜ ʜʝʨʝʚʦè, ʘ ʧʦʜ ʬʦʥ ʚʟʷʪʳ ʚʠʜʳ ʧʨʠʨʦ-

ʜʳ. 
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ʀʥʪʝʨʬʝʡʩ ʩʜʝʣʘʥ ʜʨʫʞʝʩʪʚʝʥʥʳʤ ʠ ʠʥʪʫʠʪʠʚʥʳʤ. ɺ ʚʝʨʭʥʝʡ ʦʙʣʘʩʪʠ ʧʨʦʛʨʘʤʤʳ ʥʘʭʦʜʷʪʩʷ 

ʧʘʥʝʣʴ ʥʘʚʠʛʘʮʠʠ ʩ ʢʥʦʧʢʘʤʠ çʅʘʟʘʜè, çʄʝʥʶè ʠ çɺʳʭʦʜè. ɺʥʠʟʫ ʥʘʭʦʜʷʪʩʷ ʢʥʦʧʢʠ çʇʨʦʚʝʨʠʪʴè, 

çɿʘʥʦʚʦè ʠ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʨʝʟʫʣʴʪʘʪʦʚ, ʪʘʢ ʞʝ ʝʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʦʣʷ çʧʦʣʴʟʦʚʘʪʝʣʴè ʠ çʜʘʪʘè. 

ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʠ ʥʘʚʠʛʘʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʚʦʟʚʨʘʱʝʥʠʝ ʣʠʩʪʘ ʚ ʠʩʭʦʜʥʦʝ ʩʦʩʪʦʷʥʠʝ ʩ ʜʘʣʴʥʝʡ-

ʰʠʤ ʧʝʨʝʭʦʜʦʤ. ʉ ʵʪʠʤ ʛʠʧʝʨʩʩʳʣʢʠ ʥʝ ʩʧʨʘʚʣʷʶʪʩʷ, ʧʦʵʪʦʤʫ ʵʪʦ ʪʦʞʝ ʨʝʘʣʠʟʦʚʘʥʦ ʧʨʠ ʧʦʤʦʱʠ 

ʤʘʢʨʦʩʦʚ. 

 

 

ʈʠʩ. 3. ʉʢʨʠʥʰʦʪʳ ʫʯʝʙʥʦʛʦ ʤʦʜʫʣʷ 

ʇʝʨʚʳʤ çʧʦʜʦʧʳʪʥʳʤ ʢʨʦʣʠʢʦʤè ʙʳʣ ʤʦʡ ʙʨʘʪ. ʉʫʜʷ ʧʦ ʪʦʤʫ, ʯʪʦ ʦʥ ʩ ʙʦʣʴʰʠʤ ʫʜʦʚʦʣʴʩʪʚʠ-

ʝʤ ʦʙʱʘʣʩʷ ʩ ʤʦʜʫʣʝʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʵʪʘʧ çʜʦʤʘʰʥʝʡè ʘʧʨʦʙʘʮʠʠ ʧʨʦʰʸʣ ʫʩʧʝʰʥʦ. 

ʉʣʝʜʫʶʱʠʡ ʵʪʘʧ ʟʘʧʣʘʥʠʨʦʚʘʥ ʥʘ ʧʝʨʠʦʜ ʨʘʙʦʪʳ ʜʝʪʩʢʦʛʦ ʧʨʠʰʢʦʣʴʥʦʛʦ ʣʘʛʝʨʷ çʐʢʦʣʘ ʠʥʞʝʥʝʨ-

ʥʳʭ ʢʘʜʨʦʚè ʥʘ ʚʝʩʝʥʥʠʭ ʢʘʥʠʢʫʣʘʭ. 

ʊʘʢ ʞʝ ʙʳʣ ʩʦʟʜʘʥ ʤʦʜʫʣʴ ʘʥʘʣʠʪʠʢʠ ʫʯʠʪʝʣʷ. ɼʣʷ ʫʜʦʙʩʪʚʘ ʫʯʠʪʝʣʷ ʚʩʝ ʨʝʟʫʣʴʪʘʪʳ ʫʯʝʥʠʢʦʚ ʚ 

ʧʨʦʮʝʥʪʥʦʤ ʬʦʨʤʘʪʝ ʟʘʥʦʩʷʪʩʷ ʚ ʧʨʦʪʦʢʦʣ. ʋʩʣʦʚʥʦʝ ʬʦʨʤʘʪʠʨʦʚʘʥʠʝ ʠ ʥʘʣʠʯʠʝ ʬʠʣʴʪʨʘ ʧʦʟʚʦʣʷʝʪ 

ʫʜʦʙʥʦ ʨʘʙʦʪʘʪʴ ʩ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʜʘʥʥʳʤʠ. ʃʠʩʪ ʩʦʜʝʨʞʘʱʠʡ ʩʚʦʜʥʫʶ ʜʠʘʛʨʘʤʤʫ ʧʦ ʣʠʩʪʫ çʇʨʦ-

ʪʦʢʦʣè ʧʦʟʚʦʣʷʝʪ ʧʦʩʤʦʪʨʝʪʴ ʜʘʥʥʳʝ ʚ ʚʠʜʝ ʜʠʘʛʨʘʤʤ ʧʦ ʢʘʞʜʦʤʫ ʫʯʝʥʠʢʫ ʠʣʠ ʛʨʫʧʧʝ. 

 

 

ʈʠʩ. 4. ʄʦʜʫʣʴ ʘʥʘʣʠʪʠʢʠ ʫʯʠʪʝʣʷ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʥʘʜ ʧʨʦʝʢʪʦʤ ʩʦʟʜʘʥ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʮʠʬʨʦʚʦʡ ʧʨʦʜʫʢʪ çʄʫʣʴʪʐʢʦʣʘè, 

ʧʨʝʜʣʘʛʘʶʱʠʡ: 

- ʟʘʜʘʥʠʷ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʥʝʩʢʦʣʴʢʠʭ ʫʨʦʚʥʝʡ ʩʣʦʞʥʦʩʪʠ, ʨʝʘʣʠʟʦʚʘʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʛʝʥʝʨʘʪʦʨʘ 
ʩʣʫʯʘʡʥʳʭ ʟʘʜʘʯ; 

- ʤʥʦʛʦʫʨʦʚʥʝʚʳʝ ʟʘʜʘʥʠʷ ʧʦ ʨʫʩʩʢʦʤʫ ʷʟʳʢʫ; 

- ʢʦʣʣʝʢʮʠʶ ʟʘʜʘʥʠʡ ʧʦ ʪʝʤʝ çʆʢʨʫʞʘʶʱʠʡ ʤʠʨè; 

- ʣʦʛʠʯʝʩʢʠʝ ʟʘʜʘʯʠ ʥʝʩʢʦʣʴʢʠʭ ʫʨʦʚʥʝʡ ʩʣʦʞʥʦʩʪʠ; 

- ʧʨʦʪʦʢʦʣ ʠ ʤʦʜʫʣʴ ʘʥʘʣʠʪʠʢʠ ʜʣʷ ʫʯʠʪʝʣʷ. 

ʉ ʧʦʣʥʳʤ ʪʝʢʩʪʦʤ ʨʘʙʦʪʳ ʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʤʦʞʥʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʥʘ ʦʬʠʮʠ-

ʘʣʴʥʦʤ ʩʘʡʪʝ ʄɹʆʋ çʃʠʮʝʡ  ̄2è (http://licey2-nv.ru) ʚ ʨʘʟʜʝʣʝ çʈʘʙʦʪʳ ʫʯʘʱʠʭʩʷ / ʇʨʦʝʢʪʥʘʷ ʜʝʷ-

ʪʝʣʴʥʦʩʪʴè. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʄʘʪʝʤʘʪʠʢʘ: 1 ʢʣ. ʋʯʝʙʥʠʢ: ɺ 2 ʯ. ʏ. 1. / ɸ.ʃ. ʏʝʢʠʥ; ʧʦʜ ʨʝʜ. ʈ.ɻ. ʏʫʨʘʢʦʚʦʡ. ï ʄ.: ɸʢʘʜʝʤʢʥʠʛʘ/ʋʯʝʙʥʠʢ. ï 96 ʩ. 

2. ʆʢʨʫʞʘʶʱʠʡ ʤʠʨ: ʋʯʝʙʥʠʢ:1 ʢʣ. / ʆ.ʅ. ʌʝʜʦʪʦʚʘ, ɻ.ɺ. ʊʨʘʬʠʤʦʚʘ, ʉ.ɸ. ʊʨʘʬʠʤʦʚ. ï ʄ.: ɸʢʘʜʝʤʢʥʠʛʘ/ʋʯʝʙʥʠʢ. ï 

80 ʩ. 
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ʅ.ʀ. ʂʦʟʣʦʚʘ, ʤʘʛʠʩʪʨʘʥʪ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʖ.ɸ. ʐʠʪʠʢʦʚ, ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ɺʅɽɼʈɽʅʀɽ ʊɽʍʅʆʃʆɻʀʀ BYOD  
ɺ ʉʈɽɼʅɽʄ ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʆʄ ʆɹʈɸɿʆɺɸʅʀʀ 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʥʘʧʨʘʚʣʝʥʠʡ ʩʦʚʨʝʤʝʥʥʦʡ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ 

ʷʚʣʷʝʪʩʷ ʨʝʘʣʠʟʘʮʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʜʠʩʪʘʥʮʠ-

ʦʥʥrʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ ʚ ʌʝʜʝʨʘʣʴ-

ʥʦʤ ʟʘʢʦʥʝ ʦʙ ʦʙʨʘʟʦʚʘʥʠʠ [2]. 

ʄʦʙʠʣʴʥʦʝ ʦʙʫʯʝʥʠʝ, ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʪʝʭʥʦʣʦʛʠʶ ʵʣʝʢʪʨʦʥʥʦʛʦ ʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, 

ʩʦʟʜʘʚʘʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʘʢʪʠʢʫ ʦʙʫʯʝʥʠʷ ʚ ʣʶʙʦʝ ʚʨʝʤʷ, ʚ ʣʶʙʦʤ ʤʝʩʪʝ. ʆʙʷʟʘʪʝʣʴʥʳʤ ʠ ʚʘʞʥʳʤ 

ʩʦʩʪʘʚʣʷʶʱʠʤ ʤʦʙʠʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʤʦʙʠʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ. 

ɺ ʬʝʜʝʨʘʣʴʥʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʩʪʘʥʜʘʨʪʝ ʯʝʪʚʝʨʪʦʛʦ ʧʦʢʦʣʝʥʠʷ ʜʣʷ ʩʨʝʜʥʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʠʟʤʝʥʠʣʩʷ ʚʟʛʣʷʜ ʥʘ ʦʙʨʘʟʦʚʘʥʥʦʩʪʴ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʢʚʘʣʠʬʠʢʘʮʠʶ, ʫʚʝʣʠ-

ʯʠʣʠʩʴ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʘʤʦʦʙʫʯʝʥʠʶ. ʄʦʙʠʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʶʪʩʷ ʢʣʶʯʦʤ ʢ ʫʣʫʯʰʝʥʠʶ ʩʠʩʪʝʤʳ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʠ ʪʝʤ ʩʘʤʳʤ ʩʪʘʥʦʚʷʪʩʷ ʬʘʢʪʦʨʦʤ ʧʨʠʚʣʝʯʝʥʠʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʩʪʫʜʝʥ-

ʪʦʚ, ʧʨʝʜʣʘʛʘʷ ʤʥʦʞʝʩʪʚʦ ʬʫʥʢʮʠʡ ʠ ʧʨʝʠʤʫʱʝʩʪʚ. ʋʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ ʩʤʦʛʫʪ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ, ʢʦʤʧʣʝʢʩʥʳʝ ʧʦʜʭʦʜʳ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʵʪʠʭ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʄʦʙʠʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʷʚʣʷʶʪʩʷ ʯʘʩʪʴʶ ʞʠʟʥʠ ʩʪʫʜʝʥʪʘ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʠʩʧʦʣʴʟʫʝʪ ʣʠ ʧʝ-

ʜʘʛʦʛ ʵʪʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʦʙʫʯʝʥʠʷ ʠʣʠ ʥʝʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʦʩʪʫʧʥʦʩʪʴ ʠ ʦʛʨʦʤʥʘʷ ʧʦʧʫʣʷʨʥʦʩʪʴ ʤʦ-

ʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ï ʰʘʥʩ ʜʣʷ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʦʭʚʘʪʠʪʴ ʠ ʥʘʧʨʘʚʠʪʴ ʠʥʪʝʨʝʩʳ ʩʚʦʠʭ ʩʪʫʜʝʥʪʦʚ ʚ 

ʦʩʦʟʥʘʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʧʫʪʸʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ. 

ʇʝʜʘʛʦʛʠ ʥʘʯʠʥʘʶʪ ʚʢʣʶʯʘʪʴ ʵʣʝʤʝʥʪʳ ʤʦʙʠʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʩʚʦʠ ʫʨʦʢʠ, ʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʤʦʙʠʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʦʪ ʩʣʫʯʘʷ ʢ ʩʣʫʯʘʶ ʥʝ ʷʚʣʷʝʪʩʷ ʤʦʙʠʣʴʥʳʤ ʦʙʫʯʝʥʠʝʤ, ʪʘʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʧʦʩʦʙʥʦ ʚʳʟʚʘʪʴ ʫ ʩʪʫʜʝʥʪʦʚ ʩʢʦʨʝʝ ʵʬʬʝʢʪ, ʯʝʤ ʧʦʚʣʠʷʪʴ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʫʯʝʥʠʷ. ʊʝʭʥʦʣʦʛʠʷ 

ʜʦʣʞʥʘ ʙʳʪʴ ʠʥʪʝʛʨʠʨʦʚʘʥʘ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʤʠ ʩʧʦʩʦʙʘʤʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʠʥʩʪʨʫʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʙʫʜʫʱʝʛʦ ʫʩʧʝʭʘ. ʉʧʝʮʠʘʣʠʩʪʳ ʖʅɽʉʂʆ ʦʪʤʝʯʘʶʪ: 

"ʏʪʦʙʳ ʧʦʣʥʦʩʪʴʶ ʨʝʘʣʠʟʦʚʘʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ ʤʦʙʠʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʛʦʪʦʚʠʪʴ ʫʯʠ-

ʪʝʣʝʡ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʢ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ. ɺʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʙʦʣʝʝ 

ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʦʙʫʯʝʥʠʷ ʧʝʜʘʛʦʛʦʚ, ʥʝʞʝʣʠ ʚʣʦʞʝʥʠʷ ʚ ʪʝʭʥʦʣʦ-

ʛʠʶ ʢʘʢ ʪʘʢʦʚʫʶ. ʇʨʦʚʝʜʝʥʥʦʝ ʖʅɽʉʂʆ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʙʝʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʦʜʛʦ-

ʪʦʚʢʠ ʧʝʜʘʛʦʛʠ ʠʩʧʦʣʴʟʫʶʪ ʪʝʭʥʦʣʦʛʠʠ ʣʠʰʴ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʨʝʰʘʪʴ ʩ ʠʭ ʧʦʤʦʱʴʶ ʧʨʝʞʥʠʝ ʟʘʜʘʯʠ. 

ʇʨʠ ʵʪʦʤ ʦʪʩʫʪʩʪʚʫʝʪ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʠ ʢʘʯʝʩʪʚʝʥʥʳʡ ʨʦʩʪ ʫʨʦʚʥʷ ʧʨʝʧʦʜʘʚʘʥʠʷ ʠ ʫʩʚʦʝʥʠʷ ʟʥʘʥʠʡ 

[1]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʤʦʙʠʣʴʥʦʝ ʦʙʫʯʝʥʠʝ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʧʝʜʘʛʦʛʠʢʝ, 

ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʵʪʦʛʦ ʧʦʥʷʪʠʷ ʜʦ ʩʠʭ ʧʦʨ ʥʝʪ ʝʜʠʥʦʛʦ ʤʥʝʥʠʷ. ʆʜʥʦ ʠʟ ʧʝʨʚʳʭ ʦʧʨʝʜʝʣʝʥʠʡ ʧʦʷʚʠʚ-

ʰʝʡʩʷ ʪʝʭʥʦʣʦʛʠʠ ʜʘʣ ɼʞʦʥ ʊʨʘʢʩʣʝʨ ï çʣʶʙʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʦʙʫʯʝʥʠʷ, ʛʜʝ ʝʜʠʥʩʪʚʝʥʥʳʤʠ ʠʣʠ ʜʦ-

ʤʠʥʠʨʫʶʱʠʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʚʳʩʪʫʧʘʶʪ ʧʦʨʪʘʪʠʚʥʳʝ ʢʘʨʤʘʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘè [9]. 

ɺ ʨʘʙʦʪʝ ʀ.ʅ. ɻʦʣʠʮʳʥʦʡ ʠ ʅ.ʃ. ʇʦʣʦʚʥʠʢʦʚʦʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝʩʢʦʣʴʢʦ ʦʧʨʝʜʝʣʝʥʠʡ ʪʝʨʤʠʥʘ 

çʤʦʙʠʣʴʥʦʝ ʦʙʫʯʝʥʠʝè [4]: 

ʄʦʙʠʣʴʥʦʝ ʦʙʫʯʝʥʠʝ ï ʧʝʨʝʜʘʯʘ ʟʥʘʥʠʡ ʥʘ ʤʦʙʠʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ (ʪʝʣʝʬʦʥ ʠʣʠ ʢʘʨʤʘʥʥʳʡ 

ʢʦʤʧʴʶʪʝʨ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ WAP ʠʣʠ GPRS ʪʝʭʥʦʣʦʛʠʡ (ʪʦ ʝʩʪʴ ʛʣʘʚʥʦʡ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʳʭʦʜʘ ʚ ʩʝʪʴ ʀʥʪʝʨʥʝʪ).  

ʄʦʙʠʣʴʥʦʝ ʦʙʫʯʝʥʠʝ ï ʪʝʭʥʦʣʦʛʠʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʨʛʘʥʠʟʦʚʘʪʴ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʩ ʧʦʤʦʱʴʶ 

ʫʩʪʨʦʡʩʪʚ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ, ʪʘʢʠʭ ʢʘʢ ʤʦʙʠʣʴʥʳʝ ʪʝʣʝʬʦʥʳ ʠ ʢʦʤʤʫʥʠʢʘʪʦʨʳ (ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʭʦʜʘ 

ʚ ʩʝʪʴ ʀʥʪʝʨʥʝʪ ʟʜʝʩʴ ʥʝ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʦʡ).  

ʄʦʙʠʣʴʥʦʝ ʦʙʫʯʝʥʠʝ ï ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ, ʷʚʣʷʶʱʠʡʩʷ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫ-

ʯʝʥʠʷ, ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʢʦʪʦʨʦʛʦ ʟʥʘʥʠʷ ʧʝʨʝʜʘʶʪʩʷ ʥʘ ʧʝʨʩʦʥʘʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʦʙʫʯʘʝʤʦʛʦ (ʥʦʫʪ-

ʙʫʢ, ʢʘʨʤʘʥʥʳʡ ʢʦʤʧʴʶʪʝʨ ʠʣʠ ʤʦʙʠʣʴʥʳʡ ʪʝʣʝʬʦʥ). ʉʧʦʩʦʙʳ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʤʦʛʫʪ ʙʳʪʴ 

ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ. 

ʉʦʛʣʘʩʥʦ ʖ.ɺ. ʊʨʦʰʠʥʦʡ ʠ ʅ.ʆ. ɺʝʨʙʠʮʢʦʡ ʤʦʙʠʣʴʥʦʝ ʦʙʫʯʝʥʠʝ ʠʥʦʩʪʨʘʥʥʦʤʫ ʷʟʳʢʫ ï ʵʪʦ 

ʬʦʨʤʘ ʦʨʛʘʥʠʟʘʮʠʠ ʘʚʪʦʥʦʤʥʦʛʦ ʠ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʛʜʝ ʦʩʥʦʚʦʡ ʠʣʠ ʜʦʤʠ-

ʥʠʨʫʶʱʝʡ ʪʝʭʥʦʣʦʛʠʝʡ ʷʚʣʷʶʪʩʷ ʤʦʙʠʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʩʚʷʟʠ (ʩʤʘʨʪʬʦʥʳ, ʧʣʘʥʰʝʪʳ ʠ ʪ.ʧ.), ʩ ʧʦ-

ʤʦʱʴʶ ʢʦʪʦʨʳʭ ʫʯʘʱʠʝʩʷ ʤʦʛʫʪ ʬʦʨʤʠʨʦʚʘʪʴ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʷʟʳʢʦʚʳʝ ʥʘʚʳʢʠ, ʩʦʮʠʦʢʫʣʴʪʫʨ-
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ʥʳʝ ʠ ʤʝʞʢʫʣʴʪʫʨʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ ʠ ʢʦʤʧʝʪʝʥʮʠʠ ʥʝ ʪʦʣʴʢʦ ʚʦ ʚʨʝʤʷ ʟʘʥʷʪʠʡ ʚ ʢʣʘʩʩʝ, ʥʦ ʠ ʚ ʣʶʙʦʝ 

ʫʜʦʙʥʦʝ ʜʣʷ ʥʠʭ ʚʨʝʤʷ ʠ ʥʘʭʦʜʷʩʴ ʚ ʣʶʙʦʤ ʤʝʩʪʝ [5]. 

ʄʦʙʠʣʴʥʦʝ ʦʙʫʯʝʥʠʝ ʠʤʝʝʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ. 

 

ʈʠʩ. 1. ʇʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʤʦʙʠʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ 

ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʜʦʩʪʫʧʘ ʢ ʤʦʙʠʣʴʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ. ɺ ʩʧʨʘʚʦʯʥʠʢʝ ʧʦ ʤʦ-

ʙʠʣʴʥʦʤʫ ʦʙʫʯʝʥʠʶ ʜʣʷ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʧʝʜʘʛʦʛʦʚ ʠ ʫʯʝʥʠʢʦʚ [8], ʧʨʝʜʩʪʘʚʣʝʥʳ ʯʝʪʳʨʝ ʥʘʠʙʦʣʝʝ ʠʟ-

ʚʝʩʪʥʳʝ ʤʦʜʝʣʠ ʜʦʩʪʫʧʘ ʢ ʫʩʪʨʦʡʩʪʚʘʤ ʚ ʤʦʙʠʣʴʥʦʤ ʢʣʘʩʩʝ. 

 

ʈʠʩ. 2. ʋʨʦʚʥʠ ʜʦʩʪʫʧʘ ʢ ʫʩʪʨʦʡʩʪʚʘʤ ʚ ʤʦʙʠʣʴʥʦʤ ʢʣʘʩʩʝ 
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ɺʳʙʦʨ ʪʝʭʥʦʣʦʛʠʠ ʦʙʫʯʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʘʢʠʤʠ ʬʘʢʪʦʨʘʤʠ ʢʘʢ: ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ 

ʪʝʭʥʦʣʦʛʠʠ; ʩʪʦʠʤʦʩʪʴ ʪʝʭʥʦʣʦʛʠʠ ʠ ʩʪʝʧʝʥʴ ʝʸ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʠ [6, ʩ. 521]. ʊʝʭʥʦʣʦʛʠʷ BYOD 

ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʵʪʠʤ ʧʝʨʝʯʠʩʣʝʥʥʳʤ ʬʘʢʪʦʨʘʤ.  

ɺʧʝʨʚʳʝ ʪʝʨʤʠʥ BYOD: Bring Your Own Device (ʧʨʠʥʝʩʠ ʩ ʩʦʙʦʡ ʩʚʦʸ ʫʩʪʨʦʡʩʪʚʦ) ʧʨʦʟʚʫʯʘʣ ʚ 

2005 ʛʦʜʫ, ʢʦʛʜʘ ʧʦʷʚʠʣʘʩʴ ʨʘʙʦʪʘ ʈʘʬʘʵʣʷ ɹʘʣʣʘʛʘʩʘ. BYOD ï ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʦʬʠʮʠ-

ʘʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʩʚʦʠʤʠ ʛʘʜʞʝʪʘʤʠ, ʩ ʥʘʙʦʨʦʤ ʤʦʱʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴʩʷ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʞʠʟʥʠ: ʜʦʤʘ, ʥʘ ʨʘʙʦʪʝ, ʚʦ ʚʨʝʤʷ ʫʯʸʙʳ [7]. 

ʇʦʯʝʤʫ ʪʝʭʥʦʣʦʛʠʷ BYOD ʘʢʪʫʘʣʴʥʘ ʜʣʷ ʉʇʆ: 

¶ ɼʦʩʪʫʧʥʘ ʠ ʧʦʧʫʣʷʨʥʘ ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ. ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʢʨʫʧʥʝʡʰʝʛʦ ʚ ɽʚʨʦʧʝ ʠʩʩʣʝʜʦ-

ʚʘʪʝʣʴʩʢʦʛʦ ʢʦʥʮʝʨʥʘ GfK ʧʦʢʘʟʘʣ, ʯʪʦ ʩʝʛʦʜʥʷ 56 ʤʣʥ. ʨʦʩʩʠʷʥ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 16 ʣʝʪ ʧʦʣʴʟʫʶʪʩʷ ʠʥ-

ʪʝʨʥʝʪʦʤ ʥʘ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ ï ʩʤʘʨʪʬʦʥʘʭ ʠ ʧʣʘʥʰʝʪʘʭ. ʅʘ ʙʘʟʝ ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ ʧʦʣʠʪʝʭ-

ʥʠʯʝʩʢʦʛʦ ʢʦʣʣʝʜʞʘ ʙʳʣ ʧʨʦʚʝʜʝʥ ʦʧʨʦʩ ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ, ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʤʦʙʠʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ, ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ 91% ʨʝʩʧʦʥʜʝʥʪʦʚ 

ʠʤʝʶʪ ʚ ʥʘʣʠʯʠʠ ʩʤʘʨʪʬʦʥ ʩ ʚʳʭʦʜʦʤ ʚ ʀʥʪʝʨʥʝʪ. ɺ ʦʧʨʦʩʝ ʧʨʠʥʷʣʦ ʫʯʘʩʪʠʝ 284 ʩʪʫʜʝʥʪʘ. 

¶ ʆʪʚʝʯʘʝʪ ʟʘʧʨʦʩʘʤ ʨʘʙʦʪʦʜʘʪʝʣʷ.ɺ ʩʢʦʨʦʤ ʙʫʜʫʱʝʤ ʥʝʧʨʝʨʳʚʥʦʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ ʤʦʞʝʪ ʩʪʘʪʴ ʦʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʨʘʙʦʪʥʠʢʘ.ɽʩʣʠ ʨʘʥʝʝ, ʧʦʣʫʯʠʚ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʤʦʞʥʦ ʙʳʣʦ ʨʘʙʦʪʘʪʴ, ʧʨʦʜʚʠʛʘʷʩʴ ʧʦ ʢʘʨʴʝʨʥʦʡ ʣʝʩʪʥʠʮʝ ʪʦʣʴʢʦ ʟʘ ʩʯʸʪ ʧʨʠ-

ʦʙʨʝʪʝʥʠʷ ʦʧʳʪʘ, ʪʦ ʩʝʡʯʘʩ ʚʩʸ ʯʘʱʝ ʥʝʦʙʭʦʜʠʤʦ ʦʩʚʘʠʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʙʣʘʩʪʠ ʟʥʘʥʠʡ. 

ɼʣʷ ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ BYOD ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʛʦʪʦʚʠʪʴ ʢ ʵʪʦʤʫ 

ʚʩʝʭ ʩʪʫʜʝʥʪʦʚ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ. ɼʘʥʥʦʝ ʪʨʝʙʦʚʘʥʠʝ ʧʨʦʧʠʩʘʥʦ ʚ ʇʨʠʢʘʟʝ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘ-

ʥʠʷ ʠ ʥʘʫʢʠ ʈʌ ʦʪ 9 ʷʥʚʘʨʷ 2014 ʛ.  ̄2 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʇʦʨʷʜʢʘ ʧʨʠʤʝʥʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʦʩʫ-

ʱʝʩʪʚʣʷʶʱʠʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤè [3]. 

ɼʣʷ ʩʦʜʝʡʩʪʚʠʷ ʢʘʯʝʩʪʚʝʥʥʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ ʥʝʦʙʭʦʜʠʤʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʧʝʜʘʛʦʛʠʯʝʩʢʫʶ 

ʩʪʨʘʪʝʛʠʶ, ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ ʩʪʘʣʘ ʙʣʠʞʝ ʢ ʪʝʢʫʱʝʡ ʩʦʮʠʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. 

ʈʘʟʨʘʙʦʪʢʘ ʩʪʨʘʪʝʛʠʠ ʤʦʪʠʚʠʨʫʝʪʩʷ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦʤ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ, ʧʦʩʢʦʣʴʢʫ ʩʪʫʜʝʥʪʳ ʤʦʛʫʪ 

ʟʘʥʠʤʘʪʴ ʘʚʪʦʨʩʢʫʶ ʧʦʟʠʮʠʶ ʦʪ ʧʦʠʩʢʘ ʧʦʣʝʟʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʢ ʠʭ ʩʦʟʜʘʥʠʶ ʠ ʩʦʚʤʝʩʪʥʦʤʫ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʶ ʵʪʦʛʦ ʨʝʩʫʨʩʘ ʚ ʛʨʫʧʧʝ. ʇʝʜʘʛʦʛ ʠ ʩʪʫʜʝʥʪʳ ʚ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʤʦʛʫʪ ʥʘʭʦʜʠʪʴ ʥʦʚʳʝ ʩʧʦʩʦ-

ʙʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʆʨʛʘʥʠʟʘʮʠʷ ʆʙʲʝʜʠʥʝʥʥʳʭ ʅʘʮʠʡ ʧʦ ʚʦʧʨʦʩʘʤ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʘʫʢʠ ʠ ʢʫʣʴʪʫʨʳ (ʖʅɽʉʂʆ). ʈʝʢʦʤʝʥʜʘʮʠʠ 
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ʀ. ʄʝʭʝʜʦʚ, ʢʘʜʝʪ 

ɺ.ɹ. ʂʦʧʳʣʦʚ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʜʠʩʮʠʧʣʠʥʳ çʀʥʬʦʨʤʘʪʠʢʘ ʠ ʀʂʊè 
ʛ. ʉʪʘʚʨʦʧʦʣʴ, ʉʪʘʚʨʦʧʦʣʴʩʢʦʝ ʧʨʝʟʠʜʝʥʪʩʢʦʝ ʢʘʜʝʪʩʢʦʝ ʫʯʠʣʠʱʝ 

ɼʀʉʊɸʅʎʀʆʅʅʆɽ ʆɹʋʏɽʅʀɽ 

ɺ ʥʘʰʝ ʚʨʝʤʷ ʧʝʨʝʭʦʜ ʰʢʦʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʠ ʧʨʦʮʝʩʩ ʨʘʟ-

ʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ ʨʘʟʚʠʚʘʝʪʩʷ ʦʯʝʥʴ ʙʳʩʪʨʦ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʟʤʝʥʷʝʪʩʷ ʠ 

ʧʨʦʮʝʩʩ ʧʨʝʧʦʜʘʚʘʥʠʷ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʫʚʝʣʠʯʠʪʴ ʙʘʛʘʞ ʟʥʘʥʠʡ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʦʙʣʘʩʪʠ, ʘ ʪʘʢʞʝ ʚʳʙʨʘʪʴ ʥʘ-

ʧʨʘʚʣʝʥʠʷ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʧʦʜʛʦʪʦʚʢʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʫʩʣʦʚʠʷ, ʚ ʢʦʪʦʨʳʭ ʫʯʘʱʠʡʩʷ ʥʘʭʦʜʠʪʩʷ ʚ ʜʘʥ-

ʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʜʣʷ ʰʢʦʣʴʥʠʢʘ ʪʘʢʫʶ ʩʨʝʜʫ, ʚ ʢʦʪʦʨʦʡ ʦʥ ʩʤʦʞʝʪ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠ ʦʩʦʟʥʘʥʦ ʦʧʨʝʜʝʣʠʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʩʚʦʝʛʦ ʜʚʠʞʝʥʠʷ, ʚʳʙʨʘʪʴ ʠʤʝʥʥʦ ʪʦʪ ʧʫʪʴ, ʢʦ-

ʪʦʨʳʡ ʝʤʫ ʥʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʝʥ. ɺʝʜʴ ʠʥʪʝʨʝʩ ʧʨʝʞʜʝ ʚʩʝʛʦ ʟʘʚʠʩʠʪ ʦʪ ʧʦʜʘʯʠ ʤʘʪʝʨʠʘʣʘ, ʘ ʪʘʢʞʝ ʦʪ 

ʛʣʫʙʠʥʳ ʧʨʝʧʦʜʘʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʇʦʵʪʦʤʫ ʨʘʟʚʠʪʠʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʰʢʦʣʘʭ ʤʦʞʝʪ ʨʝʰʠʪʴ ʜʘʥʥʫʶ ʧʨʦʙʣʝʤʫ. ʅʦ 

ʥʫʞʥʦ ʛʦʚʦʨʠʪʴ ʥʝ ʦʙ ʦʙʨʘʟʦʚʘʥʠʠ, ʘ ʦ ʠʥʪʝʨʥʝʪ-ʦʙʫʯʝʥʠʠ [1]. ʇʝʜʘʛʦʛʠʯʝʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʨʘʟʥʦʪʝʤ-

ʧʦʚʦʛʦ ʧʦʣʫʯʝʥʠʷ ʟʥʘʥʠʡ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʚ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʠ ʰʢʦʣʴʥʠʢʦʚ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ 

ʫʯʠʪʝʣʝʤ ʠ ʫʯʝʥʠʢʦʤ ʜʦʣʞʥʳ ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ [2]. ʅʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ 

ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʫʯʝʥʠʢʦʤ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ. ʉ ʨʘʟʚʠʪʠʝʤ ʜʠʩʪʘʥ-

ʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ: ʫʯʠʪʝʣʴ-ʫʯʠʪʝʣʷ, ʫʯʝʥʠʢ-ʫʯʝʥʠʢʠ, 

ʫʯʝʥʠʢʠ-ʢʦʥʩʫʣʴʪʘʥʪʳ. ʋʯʝʥʠʢʠ-ʢʦʥʩʫʣʴʪʘʥʪʳ, ʚ ʜʘʥʥʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʫʯʠʪʝʣʴ ʚʳʩʪʫʧʘʝʪ ʥʝ ʚ 

ʩʚʦʝʡ ʧʨʷʤʦʡ ʨʦʣʠ, ʘ ʚ ʨʦʣʠ ʢʦʥʩʫʣʴʪʘʥʪʘ, ʦʥ ʫʯʠʪ ʨʝʙʝʥʢʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʜʦʙʳʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ, 

ʯʪʦ ʧʦʚʳʰʘʝʪ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʫʯʝʥʠʢʘ ʠ ʝʛʦ ʫʩʚʦʷʝʤʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʫʯʝʥʠʢ ʟʥʘ-

ʝʪ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ, ʯʝʤ ʨʘʥʴʰʝ, ʪʘʢ ʢʘʢ ʨʘʥʴʰʝ ʦʥ ʟʥʘʣ ʪʦʣʴʢʦ ʪʦ, ʯʪʦ ʟʥʘʝʪ ʝʛʦ ʫʯʠʪʝʣʴ, ʘ ʚ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ ʦʥ ʩʘʤ ʚʳʙʠʨʘʝʪ ʦʙʲʝʤ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʩʚʦʝʛʦ ʦʙʫʯʝʥʠʷ. 

ʇʦʵʪʦʤʫ ʰʢʦʣʘʤ ʩʣʝʜʫʝʪ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʫʯʝʥʠʢʫ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝ ʚʳʙʦʨʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʙ-

ʨʘʟʦʚʘʥʠʷ ʠ ʵʪʦ ʫʞ ʨʝʘʣʴʥʦʩʪʴ, ʚʥʝʜʨʝʥʠʷ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʷʨʢʠʡ ʪʦʤʫ ʧʨʠʤʝʨ. ʅʦ ʤʦʞ-

ʥʦ ʧʦʩʧʦʨʠʪʴ ʦ ʧʦʚʩʝʤʝʩʪʥʦʤ ʚʥʝʜʨʝʥʠʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠʟ-ʟʘ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʥʝʢʦʪʦ-

ʨʳʭ ʘʩʧʝʢʪʦʚ. ʊʘʢ ʚʦ ʤʥʦʛʠʭ ʰʢʦʣʘʭ ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʢʨʘʷ ʩʦʟʜʘʥʳ ʚʩʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦ-

ʝʢʪʘ çʦ ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠè. 

ʀʪʘʢ, ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʵʪʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʨʦʮʝʩʩ, ʩʚʷʟʳʚʘʶʱʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʫʯʝʥʠ-

ʢʘ ʠ ʠʩʪʦʯʥʠʢʠ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʨʘʟʣʠʯʥʳʭ ʫʛʦʣʢʘʭ ʥʘʰʝʡ ʟʝʤʣʠ, ʧʦʩʨʝʜʩʪʚʦʤ ʩʧʝʮʠʘʣʴʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ [3; 7]. ɺʝʜʴ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʨʝʞʜʝ ʚʩʝʛʦ ʦʙʱʝʥʠʝ ʤʝʞʜʫ ʧʨʝʧʦ-

ʜʘʚʘʪʝʣʝʤ ʠ ʫʯʝʥʠʢʦʤ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʪʦ ʥʝ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʝ, ʘ ʧʨʦʮʝʩʩ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ 

ʫʯʠʪʝʣʝʤ ʠ ʫʯʝʥʠʢʦʤ. ɺ ʧʨʦʮʝʩʩʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʨʝʧʦʜʘʚʘʪʝʣʠ, ʢʦʪʦʨʳʝ ʥʝ ʩʘʤʠ ʨʘʟʨʘ-

ʙʘʪʳʚʘʣʠ ʧʨʦʛʨʘʤʤʫ ʦʙʫʯʝʥʠʷ ʩʪʦʣʢʥʫʣʠʩʴ ʩ ʧʨʦʙʣʝʤʦʡ ʧʣʦʭʦʛʦ ʠʟʣʦʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʯʪʦ ʠ ʙʝʟ 

ʪʦʛʦ ʪʨʫʜʦʝʤʢʠ ʧʨʦʮʝʩʩ ʙʳʣ ʦʪʷʛʦʱʝʥ. ʇʦʵʪʦʤʫ, ʯʪʦʙʳ ʥʝ ʧʦʪʝʨʷʪʴ ʜʝʪʝʡ, ʢʦʪʦʨʳʝ ʠʪʘʢ ʩ ʪʨʫʜʦʤ 

ʥʘʯʘʣʠ ʦʙʫʯʝʥʠʷ, ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʙʳʣʠ ʚʳʥʫʞʜʝʥʳ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʠʣʠ ʧʝʨʝʨʘʙʘʪʳʚʘʪʴ ʤʘʪʝʨʠʘʣʳ.  

ʇʝʜʘʛʦʛ-ʢʫʨʘʪʦʨ ʚ ʵʪʦʡ ʩʠʪʫʘʮʠʠ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʚʦʧʨʦʩʦʤ, ʢʦʪʦʨʳʡ ʜʝʪʠ ʨʝʛʫʣʷʨʥʦ ʝʤʫ ʟʘʜʘ-

ʶʪ: çɸ ʯʪʦ ʥʘʤ ʟʘ ʵʪʦ ʙʫʜʝʪ?è (ʪ.ʝ. ʢʘʢʦʡ ʙʫʜʝʪ ʨʝʟʫʣʴʪʘʪ ʦʪ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʯʝʤ ʜʠʩʪʘʥ-

ʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʷ ʧʦʤʦʞʝʪ ʠʤ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʚ ʚʫʟ). ʅʘ ʵʪʦʪ ʚʦʧʨʦʩ ʫ ʧʝʜʘʛʦʛʘ-ʢʫʨʘʪʦʨʘ ʥʝʪ ʪʦʯ-

ʥʦʛʦ ʦʪʚʝʪʘ, ʪʘʢ ʢʘʢ ʦʥ ʩʘʤ ʥʝ ʟʥʘʝʪ ʪʦʯʥʳʡ ʦʪʚʝʪ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ, ʧʦʪʦʤʫ ʯʪʦ ʥʘ ʵʪʦʪ ʞʝ ʩʘʤʳʡ ʚʦ-

ʧʨʦʩ ʝʤʫ ʥʠʢʪʦ ʠ ʥʝ ʦʪʚʝʪʠʣ. 

ʊʦʛʜʘ ʥʝ ʧʦʥʷʪʥʦ ï ʢʦʤʫ ʥʫʞʥʘ ʜʘʥʥʘʷ ʟʘʪʝʷ: 

- ʥʫʞʥʦ ʣʠ ʵʪʦ ʰʢʦʣʴʥʠʢʘʤ, ʢʦʪʦʨʳʝ ʥʝ ʟʥʘʶʪ ʜʣʷ ʯʝʛʦ ʠʤ ʵʪʦ ʥʫʞʥʦ, ʥʝ ʜʘʝʪ ʠʤ ʦʨʠʝʥʪʠʨʳ 

ʜʣʷ ʩʪʨʝʤʣʝʥʠʷ [4; 8; 9]; 

- ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ-ʢʫʨʘʪʦʨʘʤ;  

- ʮʝʥʪʨʫ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ; 

- ʟʘʤʝʩʪʠʪʝʣʶ ʜʠʨʝʢʪʦʨʘ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʚ ʰʢʦʣʝ (ʝʤʫ ʧʦʯʝʤʫ-ʪʦ ʥʫʞʥʦ 

ʚʩʝ, ʯʪʦ ʩʚʷʟʘʥʦ ʩʦ ʩʣʦʚʘʤʠ ʢʦʤʧʴʶʪʝʨ ʠ ʀʥʪʝʨʥʝʪ ï ʧʦ ʤʥʝʥʠʶ ʜʠʨʝʢʪʦʨʘ); 

- ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʰʢʦʣʳ, ʢʦʪʦʨʘʷ ʦʢʘʟʘʣʦʩʴ ʢʘʢʠʤ-ʪʦ ʦʙʨʘʟʦʤ ʩʦʚʝʨʰʝʥʥʦ ʟʘ ʙʦʨʪʦʤ ʧʨʦʮʝʩʩʘ 

ʚʥʝʜʨʝʥʠʷ ʀʥʪʝʨʥʝʪ-ʦʙʫʯʝʥʠʷ.  

ʈʘʩʩʤʦʪʨʠʤ ʪʦʯʢʫ ʟʨʝʥʠʷ ʜʝʪʝʡ ʥʘ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ: 

1. ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʤʦʪʠʚʘʮʠʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ; 
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2. ʦʪʩʫʪʩʪʚʠʝ ʦʮʝʥʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʝʜʘʛʦʛʘ, ʚʝʜʴ ʝʩʣʠ ʥʝ ʙʫʜʝʪ ʩʪʠʤʫʣʘ, ʪʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʠ ʥʝ ʙʫʜʝʪ ʨʝʟʫʣʴʪʘʪʘ [5]; 

3. ʇʦʤʠʤʦ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʝ ʥʘ ʫʯʝʥʠʢʘ ʚʦʟʣʘʛʘʝʪʩʷ ʙʦʣʴʰʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʜʨʫʛʠʭ 
ʧʨʝʜʤʝʪʘʭ; 

4. ʅʝ ʩʦʚʧʘʜʝʥʠʷ ʦʞʠʜʘʥʠʷ ʠ ʨʝʘʣʴʥʦʩʪʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʧʦʩʣʝʜʥʠʡ ʧʫʥʢʪ. ɼʝʪʠ, ʰʝʜʰʠʝ ʥʘ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʨʘʩ-

ʩʯʠʪʳʚʘʣʠ, ʯʪʦ ʦʥʠ ʧʨʦʚʝʜʫʪ ʚʨʝʤʷ ʟʘ ʢʦʤʧʴʶʪʝʨʦʤ ʚ ʀʥʪʝʨʥʝʪʝ ʠ ʵʪʦ ʙʫʜʝʪ ʢʘʢ ʙʳ ʚ ʩʚʦʝʤ ʨʦʜʝ 

çʨʘʟʚʣʝʢʫʭʘè, ʯʪʦ ʚʩʶ ʨʘʙʦʪʫ ʟʘ ʥʠʭ ʩʜʝʣʘʝʪ ʇʂ. ɼʘ, ʥʝʩʦʤʥʝʥʥʦ ʵʪʦ ʚ ʢʦʝʤ ʨʦʜʝ ʦʞʠʚʣʷʝʪ ʫʯʝʙʥʳʡ 

ʧʨʦʮʝʩʩ, ʧʨʦʷʚʣʷʝʪ ʠʥʪʝʨʝʩ ʩʦ ʩʪʦʨʦʥʳ ʫʯʘʱʠʭʩʷ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʦʪʠʚʘʮʠʶ ʚ ʦʙʫ-

ʯʝʥʠʠ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʚʘʪʴ ʙʘʣʘʥʩ, ʯʪʦʙʳ ʚʥʠʤʘʥʠʝ ʫʥʠʢʘ ʥʝ ʩʤʝʱʘʣʦʩʴ ʦʪ ʦʙʲʝʢʪʘ ʠʟʫ-

ʯʝʥʠʷ ʢ ʩʫʙʲʝʢʪʫ ʠʟʫʯʝʥʠʷ [6; 10]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʵʪʦ ʧʦʷʚʠʣʘʩʴ ʥʦʨʤʘʪʠʚʥʘʷ ʙʘʟʘ (ʜʦʛʦʚʦʨʘ ʩ ʫʯʝʥʠʢʘʤʠ ʠ ʠʭ ʨʦʜʠʪʝʣʷʤʠ, ʧʦ-

ʣʦʞʝʥʠʝ ʦ ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʦʙʫʯʝʥʠʠ, ʧʨʠʢʘʟʳ ʤʠʥʠʩʪʝʨʩʪʚ ʈʌ ʠ ʢʨʘʷ). ʇʦʩʪʝʧʝʥʥʦ ʢʫʨʩʳ ʦʙʨʝʪʘʣʠ 

ʟʘʢʦʥʯʝʥʥʳʡ ʚʠʜ. 

ʀ ʚʦʪ ʤʳ ʩʪʦʠʤ ʥʘ ʧʦʨʦʛʝ ʚʪʦʨʦʛʦ ʛʦʜʘ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʰʢʦʣʝ. ʏʪʦ ʤʳ ʚʠʜʠʤ ʧʝʨʝʜ 

ʩʦʙʦʡ? ʇʨʘʢʪʠʯʝʩʢʠ ʪʫ ʞʝ ʩʠʪʫʘʮʠʶ ʙʝʟ ʦʪʚʝʪʦʚ ʥʘ ʚʦʧʨʦʩʳ, ʪʦʯʥʝʝ, ʚʦʧʨʦʩʳ ʩʪʘʣʠ ʨʠʪʦʨʠʯʝʩʢʠʤʠ. 

ʆʩʪʘʪʦʢ ʦʙʫʯʘʶʱʠʭʩʷ 11 ʢʣʘʩʩʘ ʧʨʦʜʦʣʞʘʶʪ ʦʙʫʯʝʥʠʝ: ʯʘʩʪʴ ʠʟ ʥʠʭ ʧʦ ʧʨʠʯʠʥʝ ʜʦʙʨʦʩʦʚʝʩʪʥʦʛʦ 

ʧʦʜʭʦʜʘ ʢ ʦʙʫʯʝʥʠʶ ʚ ʮʝʣʦʤ; ʠ ʛʨʫʧʧʘ ʙʠʦʣʦʛʦʚ, ʪʘʢ ʢʘʢ ʫʯʠʪʝʣʴ-ʧʨʝʜʤʝʪʥʠʢ ʷʚʣʷʝʪʩʷ ʠ ʩʝʪʝʚʳʤ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʠ ʦʮʝʥʢʠ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʩʠʩʪʝʤʝ, ʧʨʦʩʪʦ ʧʣʘʚʥʦ ʧʝʨʝʭʦʜʷʪ ʥʘ ʩʪʨʘʥʠʮʳ ʞʫʨʥʘʣʘ. ʉʝ-

ʪʝʚʳʝ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʚ ʤʝʨʫ ʩʣʘʙʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʧʝʨʝʩʪʘʣʠ ʠʟʦʙʨʝʪʘʪʴ ʚʝʣʦʩʠʧʝʜ ʧʦ ʧʝʨʝʨʘʙʦʪ-

ʢʝ ʢʫʨʩʦʚ. ʇʝʜʘʛʦʛʠ-ʢʫʨʘʪʦʨʳ ʠʱʫʪ ʥʦʚʳʝ ʣʘʟʝʡʢʠ, ʢʘʢ ʞʝ ʟʘʤʘʥʠʪʴ ʚ ʀʥʪʝʨʥʝʪ, ʟʘʢʣʶʯʘʷ ʩ ʫʯʠʪʝʣʷ-

ʤʠ-ʧʨʝʜʤʝʪʥʠʢʘʤʠ ʫʩʪʥʳʝ ʜʦʛʦʚʦʨʘ ʦ ʧʝʨʝʥʦʩʝ ʦʮʝʥʦʢ ʠʟ ʩʠʩʪʝʤʳ ʚ ʞʫʨʥʘʣ [11]. 

ʊʦʛʜʘ ʚʦʟʥʠʢʘʝʪ ʥʝ ʩʣʦʞʥʳʡ ʚʦʧʨʦʩ ʥʫʞʥʦ ʣʠ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʚ ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʡ ʰʢʦ-

ʣʝ ʠ ʢʦʤʫ ʦʥʦ ʥʫʞʥʦ? ʀʟ ʜʘʥʥʦʛʦ ʦʧʳʪʘ ʤʦʞʥʦ ʚʳʥʝʩʪʠ ʤʥʦʛʦ ʭʦʨʦʰʠʭ ʫʨʦʢʦʚ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʨʘ-

ʙʦʪʳ. 

ʄʦʞʝʪ ʙʳʪʴ, ʵʪʦ ʪʦʣʴʢʦ ʣʠʰʥʷʷ ʛʦʣʦʚʥʘʷ ʙʦʣʴ ʜʣʷ ʫʯʠʪʝʣʝʡ ʠ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʧʦ ʧʨʦʚʝʜʝʥʠʶ 

ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʡ ʨʘʙʦʪʳ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ? ʇʨʦʬʠʣʠ ʨʝʘʣʠʟʫʶʪʩʷ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʫʛʣʫʙʣʝʥ-

ʥʦʤ ʫʨʦʚʥʝ, ʯʪʦ ʧʦʢʘʟʳʚʘʝʪ ʩʪʘʪʠʩʪʠʢʘ ʧʦʩʪʫʧʣʝʥʠʡ ʫʯʝʥʠʢʦʚ ʚ ɺʋɿʳ ʢʨʘʷ ʠ ʈʦʩʩʠʠ. ɼʦʧʦʣʥʠʪʝʣʴ-

ʥʳʡ ʤʘʪʝʨʠʘʣ ʨʝʘʣʠʟʫʝʪʩʷ ʩʠʣʘʤʠ ʫʯʠʪʝʣʝʡ ʠ ʚʫʟʘ. ʋʨʦʚʝʥʴ ʠ ʢʘʯʝʩʪʚʦ ʟʥʘʥʠʡ ʥʘʭʦʜʷʪʩʷ ʥʘ ʜʦʣʞʥʦʤ 

ʫʨʦʚʥʝ ʥʝ ʪʦʣʴʢʦ ʚ ʛʦʨʦʜʝ, ʥʦ ʠ ʚ ʢʨʘʝ. 

ɺ ʭʦʜʝ ʜʦʣʛʠʭ ʨʘʩʩʫʞʜʝʥʠʡ ʦʩʪʘʝʪʩʷ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʯʪʦ ʤʦʞʝʪ ʦʩʪʘʚʠʪʴ ʚʩʝ ʢʘʢ ʝʩʪʴ? ʄʦʞʥʦ 

ʩʨʘʟʫ ʦʪʚʝʪʠʪʴ ʥʘ ʧʦʩʪʘʚʣʝʥʥʳʡ ʚʦʧʨʦʩ. ʅʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʥʝʜʨʷʪʴ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʚ 

ʰʢʦʣʘʭ, ʚ ʩʚʷʟʠ ʩ ʫʨʦʚʥʝʤ, ʥʘ ʢʦʪʦʨʦʤ ʧʨʦʭʦʜʠʪ ʨʝʘʣʠʟʘʮʠʷ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ. ʊʘʢ ʢʘʢ ʧʨʠ ʛʨʘʤʦʪʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚʦʟʤʦʞʥʦ ʧʨʦʜʚʠʞʝʥʠʝ ʥʘ ʥʝʩʢʦʣʴʢʦ ʩʪʫʧʝʥʝʡ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ 

ʧʨʦʮʝʩʩʝ. 
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ʋɼʂ 378 

ɽ.ɸ. ʂʦʧʳʣʦʚʘ, ʩʪʫʜʝʥʪ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʅ.ɽ. ʐʝʚʝʣʝʚʘ, ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ʛ. ɺʦʣʛʦʛʨʘʜ, ɺʦʣʛʦʛʨʘʜʩʢʠʡ ʬʠʣʠʘʣ ʈʦʩʩʠʡʩʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ ɻ.ɺ. ʇʣʝʭʘʥʦʚʘ 

ʇʈɸʂʊʀʂɸ ʇʈʀʄɽʅɽʅʀʗ ʇʆʃɽʁ MICROSOFT  WORD 

ɺʳʩʦʢʘʷ ʜʠʥʘʤʠʯʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʦʭʚʘʪʳʚʘʶʱʠʭ ʚʩʝ ʩʬʝʨʳ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʩʦʜʝʡʩʪʚʫʝʪ ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʧʨʦʮʝʩʩʘʤ ʚʦ ʚʩʝʭ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ 

ʚʳʩʰʝʡ ʰʢʦʣʝ, ʧʦʚʳʰʘʷ ʢʘʯʝʩʪʚʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʘʟ-

ʨʘʙʦʪʦʢ ʠ ʩʧʦʩʦʙʩʪʚʫʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʧʝʨʝʜʦʚʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʦʧʳʪʘ. ʆʙʩʫʞʜʝʥʠʝ ʪʝʦʨʝʪʠʯʝ-

ʩʢʠʭ ʘʩʧʝʢʪʦʚ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʣʦʛʠʡ ʦʙʫʯʝʥʠʷ, ʦʩʚʝʱʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʧʳʪ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ 

ʧʦ ʨʘʟʨʘʙʦʪʢʝ, ʘʧʨʦʙʘʮʠʠ ʠ ʚʥʝʜʨʝʥʠʶ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ 

ʨʘʟʚʠʪʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʦʩʢʦʣʴʢʫ ʵʪʦʪ ʧʨʦʮʝʩʩ ʪʨʘʜʠʮʠʦʥʥʦ ʦʪʩʪʘʝʪ ʦʪ ʦʙʱʝʛʦ ʨʘʟ-

ʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ. ʀ ʧʨʠʯʠʥʘ ʪʘʢʦʛʦ ʦʪʩʪʘʚʘʥʠʷ ʧʦʥʷʪʥʘ: ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʮʝʥʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʤʝ-

ʥʷʝʤʦʡ ʤʝʪʦʜʠʢʠ, ʥʫʞʥʦ ʠʟʫʯʠʪʴ ʜʠʩʮʠʧʣʠʥʫ, ʘ ʟʘʪʝʤ ʧʨʦʚʝʩʪʠ ʢʦʥʪʨʦʣʴ ʫʩʚʦʝʥʥʳʭ ʟʥʘʥʠʡ. ɺʘʞʥʳʤ 

ʘʩʧʝʢʪʦʤ ʟʜʝʩʴ ʷʚʣʷʝʪʩʷ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʚʳʧʫʩʢʥʠʢʦʚ ʚʫʟʦʚ ʩ ʫʯʝʪʦʤ ʠʭ ʧʦʟʥʘʥʠʡ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ 

ʠ ʫʩʧʝʰʥʦʩʪʴ ʠʭ ʚ ʜʘʣʴʥʝʡʰʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [7]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʱʝʝ ʥʘʧʨʘʚʣʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʬʝʨʝ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢ 

ʠʟʤʝʥʝʥʠʝ ʢʣʘʩʩʠʯʝʩʢʠʭ ʤʝʪʦʜʠʢ ʧʨʝʧʦʜʘʚʘʥʠʷ ʚ ʩʪʦʨʦʥʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʠʤʫʱʝʩʪʚ ʮʠʬʨʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʪʘʢ ʠ ʨʘʩʰʠʨʝʥʠʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ʨʝʘʣʴʥʳʤ ʩʝʢʪʦʨʦʤ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʤʦʞʝʪ ʧʦʟʚʦʣʠʪʴ 

ʚʳʧʫʩʢʥʠʢʘʤ ʯʫʚʩʪʚʦʚʘʪʴ ʩʝʙʷ ʫʚʝʨʝʥʥʦ, ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʣʫʯʰʝʥʠʶ ʤʦʪʠʚʘʮʠʠ. 

ʀʟʫʯʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ ʪʨʘʜʠʮʠʦʥʥʦ ʜʣʷ ʤʥʦʛʠʭ ʩʪʫʜʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʧʨʦ-

ʙʣʝʤʘʪʠʯʥʳʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʠʤʝʥʥʦ ʵʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʥʘʚʳʢʦʚ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʦʚʨʝʤʝʥʥʦʤʫ ʠʥʥʦʚʘʮʠʦʥʥʦʤʫ ʦʙʱʝʩʪʚʫ, ʩʦʩʪʦʷʱʠʭ ʥʝ ʪʦʣʴʢʦ ʚ ʫʤʝʥʠʠ ʧʨʠʤʝ-

ʥʷʪʴ ʛʦʪʦʚʳʝ ʘʣʛʦʨʠʪʤʳ, ʥʦ ʠ ʚ ʩʧʦʩʦʙʥʦʩʪʠ ʨʝʰʘʪʴ ʥʝʩʪʘʥʜʘʨʪʥʳʝ ʟʘʜʘʯʠ [2]. ɺʝʩʴʤʘ ʧʣʦʜʦʪʚʦʨʥʳʤ 

ʩ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʷʚʣʷʝʪʩʷ ʫʯʘʩʪʠʝ ʩʪʫʜʝʥʪʦʚ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʙʩʪʚʝʥʥʦ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ, ʧʦʜ-

ʜʝʨʞʘʥʠʝ ʢʫʣʴʪʫʨʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʩʨʝʜʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʛʦ ʚ ʨʘʟʚʠ-

ʪʠʠ ʩʪʫʜʝʥʯʝʩʢʦʛʦ ʦʧʳʪʘ. ɿʜʝʩʴ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʪʝʨʝʩ ʩʪʫʜʝʥʪʦʚ ʢ ʪʝʥʜʝʥʮʠʷʤ ʨʘʟʚʠʪʠʷ ʚʳʩʦ-

ʢʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʞʝʣʘʥʠʝ ʢ ʨʝʘʣʠʟʘʮʠʠ ʠʜʝʡ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ ʫʞʝ ʥʝ ʜʣʷ ʩʝʙʷ, ʘ ʜʣʷ ʧʦʩʣʝ-

ʜʫʶʱʠʭ ʧʦʢʦʣʝʥʠʡ, ʥʦ ʩ ʫʯʝʪʦʤ ʩʦʙʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ ʠ ʦʱʫʱʝʥʠʡ. ʂʦʥʮʝʧʮʠʷ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʦʙʩʫʞ-

ʜʘʝʪʩʷ ʚ [5], ʘ ʦʧʳʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʪʨʘʞʝʥ, ʥʘʧʨʠʤʝʨ, ʚ [6]. 

ʆʜʥʦʡ ʠʟ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩ ʨʝʘʣʴʥʳʤʠ ʨʘʙʦʪʦʜʘʪʝʣʷʤʠ ʷʚʣʷʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʦʝ 

ʫʯʘʩʪʠʝ ʩʪʫʜʝʥʪʦʚ ʚ ʫʥʠʚʝʨʩʠʪʝʪʩʢʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʧʨʦʝʢʪʘʭ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʨʠʦʙʨʝʩʪʠ ʥʝʦʙ-

ʭʦʜʠʤʳʝ ʚ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʝ ʥʘʚʳʢʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʨʘʤʢʘʭ ʪʘʢʠʭ ʧʨʦʝʢʪʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʛʜʘ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʘʪ-

ʨʠʙʫʪʦʤ. 

ɺ ʮʝʣʦʤ, ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʨʝʘʣʠʟʘʮʠʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʘʢʝʪ Microsoft Office, 

ʧʨʠʤʝʥʝʥʠʝ ʢʦʪʦʨʦʛʦ ʩʪʘʣʦ ʩʪʘʥʜʘʨʪʦʤ ʜʝ-ʬʘʢʪʦ ʚ ʦʬʠʩʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʣʘʛʦʜʘʨʷ ʥʘʣʠʯʠʶ ʚʝʩʴʤʘ 

ʤʦʱʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʘ. ɺ ʨʘʤʢʘʭ ʩʪʘʪʴʠ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʧʨʠʤʝʨʳ ʩʪʫʜʝʥʯʝʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ, ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʭ ʦʧʠʩʘʥʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ, ʠʩʧʦʣʴʟʫʶʱʠʝ Microsoft Word, ʚ ʯʘʩʪʥʦʩʪʠ, ʤʦʱʥʳʡ ʠʥʩʪʨʫ-

ʤʝʥʪ ï ʧʦʣʷ MSWord [4]. 

Microsoft Word ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ ʧʨʦʛʨʘʤʤʦʡ ʩʦʚʨʝʤʝʥʥʦʩʪʠ ʠʟ ʠʩʧʦʣʴʟʫʝ-

ʤʳʭ ʚ ʦʬʠʩʥʦʡ ʨʘʙʦʪʝ. ʕʪʦʪ ʪʝʢʩʪʦʚʳʡ ʨʝʜʘʢʪʦʨ ʠʤʝʝʪ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʦʙʨʘʙʦʪʢʝ ʠ ʘʚʪʦʤʘ-

ʪʠʟʘʮʠʠ ʪʝʢʩʪʦʚ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʚ ʤʠʨʝ. ɼʦʢʫʤʝʥʪʳ ʤʥʦʛʠʭ ʢʦʤʧʘʥʠʡ ʩʦʟʜʘ-

ʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʵʪʦʡ ʧʨʦʛʨʘʤʤʳ. ʇʨʦʛʨʘʤʤʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʙʝʟ ʦʩʦʙʳʭ ʪʨʫʜʥʦʩʪʝʡ ʚʳ-

ʧʦʣʥʠʪʴ ʧʨʦʩʪʳʝ ʟʘʜʘʯʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ. ʅʦ, ʯʪʦ ʙʦʣʝʝ ʚʘʞʥʦ, ʧʦʟʚʦʣʷʝʪ ʨʘʙʦʪʘʪʴ ʩ ʙʦʣʴʰʠʤʠ ʦʙʲʝ-

ʤʘʤʠ ʪʝʢʩʪʦʚ, ʠʩʧʦʣʴʟʫʷ ʪʘʢʠʝ ʦʧʮʠʠ, ʢʘʢ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʦʨʬʦʛʨʘʬʠʯʝʩʢʠʭ ʦʰʠʙʦʢ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʥʦʞʝʩʪʚʘ ʩʪʠʣʝʡ ʥʘʧʠʩʘʥʠʷ ʪʝʢʩʪʘ, ʩʦʟʜʘʥʠʝ ʪʘʙʣʠʮ, ʛʨʘʬʠʢʦʚ, ʨʠʩʫʥʢʦʚ, ʥʘʩʪʨʦʡʢʘ 

ʩʪʨʘʥʠʮ ʜʦʢʫʤʝʥʪʘ ʠ ʪ.ʜ. ʅʘʣʠʯʠʝ ʪʘʢʠʭ ʬʫʥʢʮʠʡ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʩʰʠʨʠʪʴ ʩʬʝʨʫ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ Microsoft Word. 

ʇʨʠ ʧʦʜʛʦʪʦʚʢʝ ʢʦʥʪʝʥʪʘ ʜʣʷ ʠʟʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʣʝʡ 

MSWord ʫʜʦʙʥʦ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʥʝʢʦʪʦʨʳʭ ʢʦʤʙʠʥʘʮʠʡ ʚ ʩʝʨʝʜʠʥʝ ʪʝʢʩʪʦʚʦʡ ʩʪʨʦʢʠ, ʥʘʧʨʠʤʝʨ, 
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ʥʫʤʝʨʘʮʠʠ ʠʣʠ ʬʦʨʤʫʣ. ɼʣʷ ʥʫʤʝʨʘʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʣʝ SEQ ʩ ʢʣʶʯʘʤʠ, ʧʦʣʷ EQ ʧʦʟʚʦʣʷʶʪ ʟʘʧʠ-

ʩʳʚʘʪʴ ʬʦʨʤʫʣʳ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʜʘʢʪʦʨʘ MSEquation. 

ʇʨʝʞʜʝ ʚʩʝʛʦ, ʪʘʢʠʝ ʦʙʲʝʢʪʳ ʧʦʜʯʠʥʷʶʪʩʷ ʧʨʘʚʠʣʘʤ ʧʝʨʝʥʦʩʘ ʩʣʦʚ ʜʣʷ ʧʝʨʝʭʦʜʘ ʢ ʩʣʝʜʫʶʱʝʡ 

ʩʪʨʦʢʝ, ʘ ʪʘʢʞʝ ʧʦʜʜʘʶʪʩʷ ʬʦʨʤʘʪʠʨʦʚʘʥʠʶ ʢʘʢ ʦʙʳʯʥʳʡ ʪʝʢʩʪ. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʥʝʙʦʣʴʰʦʡ ʬʦʨʤʫ-

ʣʳ ʧʝʨʝʢʣʶʯʝʥʠʝ ʤʝʞʜʫ ʤʳʰʴʶ ʜʣʷ ʚʚʦʜʘ ʩʠʤʚʦʣʦʚ (ʢʦʨʥʠ, ʜʨʦʙʠ, ʠʥʪʝʛʨʘʣʳ) ʠ ʢʣʘʚʠʘʪʫʨʦʡ ʜʣʷ 

ʚʚʦʜʘ ʙʫʢʚ ʠ ʮʠʬʨ ʦʢʘʟʳʚʘʝʪʩʷ ʦʯʝʥʴ ʥʝʫʜʦʙʥʦ. ʊʘʢʦʛʦ ʨʦʜʘ ʟʘʜʘʯʠ ʚʦʟʥʠʢʘʶʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʠ ʨʘ-

ʙʦʪʝ ʩ ʪʝʢʩʪʘʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, ʨʝʰʝʥʠʝ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʩ ʤʝʪʦʜʠʯʝʩʢʦʡ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʧʦʣʝʟʥʳʤ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʢʘʢ ʚ ʯʘʩʪʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʥʘʙʦʨʘ ʪʝʢʩʪʘ, ʪʘʢ ʠ ʜʣʷ ʦʩʤʳʩʣʝʥʠʷ ʤʘ-

ʪʝʤʘʪʠʯʝʩʢʠʭ ʬʦʨʤʫʣʠʨʦʚʦʢ. 

ʈʠʩʫʥʦʢ 1 ʠʣʣʶʩʪʨʠʨʫʝʪ ʬʨʘʛʤʝʥʪ ʪʝʢʩʪʘ, ʚ ʢʦʪʦʨʦʤ ʩʦʜʝʨʞʠʪʩʷ ʥʝʙʦʣʴʰʘʷ ʬʦʨʤʫʣʘ, ʟʘʧʠʩʘʥ-

ʥʘʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʣʷ EQ ʩ ʥʝʦʙʭʦʜʠʤʳʤʠ ʢʣʶʯʘʤʠ. 

 

ʈʠʩ. 1. ʌʨʘʛʤʝʥʪ ʪʝʢʩʪʘ ʩ ʬʦʨʤʫʣʦʡ 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʦʢʘʟʘʥ ʨʝʟʫʣʴʪʠʨʫʶʱʠʡ ʚʠʜ ʪʝʢʩʪʦʚʦʡ ʩʪʨʦʢʠ, ʵʣʝʤʝʥʪʳ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʬʦʨʤʘ-

ʪʠʨʦʚʘʪʴ ʚʩʝ ʚʤʝʩʪʝ ʠ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ. 

 

ʈʠʩ. 2. ʌʨʘʛʤʝʥʪ ʪʝʢʩʪʘ ʩ ʬʦʨʤʫʣʦʡ 

ʄʥʦʛʠʤ ʣʶʜʷʤ ï ʵʢʦʥʦʤʠʩʪʘʤ, ʙʫʭʛʘʣʪʝʨʘʤ, ʬʠʥʘʥʩʠʩʪʘʤ, ʧʨʦʛʨʘʤʤʠʩʪʘʤ, ʠʥʞʝʥʝʨʘʤ, ʫʯʝ-

ʥʳʤ, ʘʨʭʠʪʝʢʪʦʨʘʤ, ʘʥʘʣʠʪʠʢʘʤ, ʩʠʩʪʝʤʥʳʤ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘʤ ʠ ʤʥʦʛʠʤ ʜʨʫʛʠʤ ï ʚ ʩʠʣʫ ʩʧʝʮʠʬʠʢʠ 

ʧʨʦʬʝʩʩʠʠ ʧʨʠʭʦʜʠʪʩʷ ʩʪʘʣʢʠʚʘʪʴʩʷ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʨʘʩʯʝʪʦʚ. ʇʨʠʤʝʨʦʤ ʧʨʦʜʫʢʪʠʚʥʦʛʦ 

ʧʦʜʭʦʜʘ ʢ ʨʝʰʝʥʠʶ ʥʝʙʦʣʴʰʠʭ, ʥʦ ʚʝʩʴʤʘ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ, ʧʨʦʙʣʝʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʥʝʢʦʪʦʨʳʭ ʤʦ-

ʤʝʥʪʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝʙʦʣʴʰʠʭ ʬʠʨʤ, ʩʣʫʞʠʪ ʨʘʙʦʪʘ [1]. 

ɸʥʘʣʦʛʠʯʥʳʡ ʧʦʜʭʦʜ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʢ ʨʝʰʝʥʠʶ ʦʜʥʦʡ ʠʟ ʨʘʩʯʝʪʥʳʭ ʟʘʜʘʯ ʢʦʤʧʘʥʠʠ, ʦʩʫʱʝ-

ʩʪʚʣʷʶʱʝʡ ʧʦʩʪʘʚʢʠ ʤʝʜʠʮʠʥʩʢʦʡ ʧʨʦʜʫʢʮʠʠ. ɿʘʢʣʶʯʘʷ ʢʦʥʪʨʘʢʪʳ ʥʘ ʧʦʩʪʘʚʢʫ ʙʦʣʴʰʠʭ ʧʘʨʪʠʠ ʤʝ-

ʜʠʮʠʥʩʢʠʭ ʠʟʜʝʣʠʡ ʠ ʦʬʦʨʤʣʷʷ ʩʯʝʪʘ ʚ MSWord, ʩʦʪʨʫʜʥʠʢʠ ʢʦʤʧʘʥʠʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʧʨʦʙʣʝʤʦʡ 

ʧʦʜʩʯʝʪʘ ʠʪʦʛʦʚʳʭ ʩʫʤʤ. ʊʨʘʜʠʮʠʦʥʥʦ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʚʳʯʠʩʣʝʥʠʷ ʠ ʠʪʦʛʦʚʘʷ ʩʫʤʤʘ ʨʘʩʩʯʠʪʳʚʘʶʪ-

ʩʷ ʥʘ ʢʘʣʴʢʫʣʷʪʦʨʝ ʠʣʠ ʚ MS Excel. ʅʦ ʩʯʝʪʘ ʩʦʜʝʨʞʘʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʘʠʤʝʥʦʚʘʥʠʡ ʧʨʦʜʫʢ-

ʮʠʠ, ʟʥʘʯʠʪ, ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʢʠ ʚ ʨʘʩʯʝʪʘʭ ʚʦʟʨʘʩʪʘʝʪ, ʢʨʦʤʝ ʪʦʛʦ, ʵʪʦ ʟʘʥʠʤʘʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪ-

ʚʦ ʚʨʝʤʝʥʠ.  

ɺ ʩʠʣʫ ʪʨʝʙʦʚʘʥʠʡ ʢ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʫ ʢʦʤʧʘʥʠʠ ʨʝʰʝʥʠʝ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʩʣʝʜʦʚʘʣʦ ʚʳʙʠ-

ʨʘʪʴ, ʠʩʭʦʜʷ ʠʟ ʚʦʟʤʦʞʥʦʩʪʝʡ Microsoft Word. ʆʧʪʠʤʘʣʴʥʳʤ ʩ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʝʰʝʥʠʝʤ ʷʚʣʷʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʣʝʡ MSWord, ʧʦʟʚʦʣʷʶʱʠʭ ʚʳʯʠʩʣʷʪʴ ʨʝʟʫʣʴʪʘʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʥʥʳʤʠ ʜʝʡ-

ʩʪʚʠʷʤʠ. 

ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥ ʫʩʣʦʚʥʳʡ ʚʠʜ ʩʯʪy-ʬʘʢʪʫʨʳ ʥʘ ʧʦʢʫʧʢʫ ʤʝʜʠʮʠʥʩʢʦʡ ʧʨʦʜʫʢʮʠʠ, 

ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚ ʨʘʙʦʪʝ ʢʦʤʧʘʥʠʠ, ʚ ʢʦʪʦʨʦʤ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʨʘʩʯʝʪʘ ʥʘʭʦʜʷʪʩʷ ʚ ʩʪʦʣʙʮʘʭ 

çʂʦʣʠʯʝʩʪʚʦè, çʎʝʥʘè. ɺ ʩʠʣʫ ʜʘʣʴʥʝʡʰʝʛʦ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʘʣʛʦʨʠʪ-

ʤʦʚ ʥʘ ʨʠʩʫʥʢʘʭ ʧʨʠʚʦʜʷʪʩʷ ʫʧʨʦʱʝʥʥʳʝ ʤʘʢʝʪʳ ʜʦʢʫʤʝʥʪʦʚ. 

 

ʈʠʩ. 3. ɺʠʜ ʘʚʪʦʤʘʪʠʟʠʨʫʝʤʦʛʦ ʜʦʢʫʤʝʥʪʘ 

ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʩʪʦʣʙʮʝ çʉʫʤʤʘè ʩ ʚʳʚʦʜʦʤ ʨʝʟʫʣʴʪʘʪʘ ʨʘʩʯʝʪʘ ʟʘʜʘʥ-

ʥʦʛʦ ʬʦʨʤʘʪʘ ʠ ʧʨʦʧʠʩʴʶ ʚ ʩʪʨʦʢʝ çʀʪʦʛʦè. ʅʘ ʨʠʩʫʥʢʝ 4 ʧʨʝʜʩʪʘʚʣʝʥ ʚʠʜ ʜʦʢʫʤʝʥʪʘ ʩ ʧʦʣʷʤʠ 

MSWord, ʜʦʧʦʣʥʝʥʥʳʤʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʢʣʶʯʘʤʠ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʦʧʝʨʘʮʠʡ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʜʦʢʫʤʝʥʪʘ ʥʘʛʣʷʜʥʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʣʝʛʢʦʩʪʴ ʚʳʯʠʩʣʝʥʠʡ ʙʦʣʴ-

ʰʠʭ ʩʫʤʤ, ʧʦʟʚʦʣʷʷ ʠʩʢʣʶʯʠʪʴ ʦʰʠʙʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʯʝʣʦʚʝʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ. 
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ʈʠʩ. 4. ɺʠʜ ʘʚʪʦʤʘʪʠʟʠʨʫʝʤʦʛʦ ʜʦʢʫʤʝʥʪʘ ʩ ʢʦʜʘʤʠ ʧʦʣʝʡ MSWord 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʪʨʘʪʝʛʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʦʧʨʝʜʝʣʷʝʤʘʷ ʚʫʟʦʤ, ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʢʘʢ ʢʦʤʧʴʶʪʝʨʥʳʝ ʦʙʫʯʘʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ, ʥʦ ʠ ʢʘʢ ʠʥ-

ʩʪʨʫʤʝʥʪʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʚ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ ʨʝʘʣʴʥʳʤʠ ʟʘʢʘʟʯʠʢʘʤʠ, ʩʪʠʤʫʣʠʨʫʷ ʥʘ-

ʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʪʚʦʨʯʝʩʢʠʝ ʨʘʟʨʘʙʦʪʢʠ ʩʪʫʜʝʥʪʦʚ ʚʫʟʦʚ [3]. 
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ʆ.ɺ. ʂʫʟʥʝʮʦʚʘ, ʩʪʫʜʝʥʪ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʀ.ɺ. ʀʞʜʝʥʸʚʘ, ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʛ. ʂʫʡʙʳʰʝʚ, ʂʫʡʙʳʰʝʚʩʢʠʡ ʬʠʣʠʘʣ ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʂʆɻʅʀʊʀɺʅɸʗ ɺʀɿʋɸʃʀɿɸʎʀʗ  
ʂɸʂ ʆɼʅʆ ʀɿ ʆʉʅʆɺʅʓʍ ʉʈɽɼʉʊɺ ʆɹʋʏɽʅʀʗ ʀʅʌʆʈʄɸʊʀʂɽ 

ʉʦʚʨʝʤʝʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʦʨʠʝʥʪʠʨʫʝʪʩʷ ʥʘ ʩʦʟʜʘʥʠʝ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ, ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʠ-

ʪʫʘʮʠʡ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʷʚʣʷʝʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʫʯʝʙʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ ʩʚʷʟʠ ʩ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʩʠʩʪʝʤʳ ʥʝʧʨʝʨʳʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʚ ʫʩʣʦʚʠʷʭ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʝʪʝʥʪʥʦʛʦ ʧʦʜʭʦʜʘ, 

ʧʨʠʦʙʨʝʪʝʥʥʳʤʠ ʟʘʜʘʯʘʤʠ ʧʝʜʘʛʦʛʘ ʷʚʣʷʶʪʩʷ: ʦʙʝʩʧʝʯʝʥʠʝ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʦʙʫʯʝʥʠʷ ʠ ʬʦʨʤʠʨʦ-

ʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʥʘʩʳʱʝʥʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʥʘ ʫʨʦʢʝ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʨʘʟʚʠʪʠʶ ʩʠʩʪʝʤʳ ʙʘʟʦʚʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʫʯʘʱʠʭʩʷ; ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʧʨʦʷʚʣʝʥʠʷ ʠʥʠʮʠʘʪʠʚʳ 

ʦʙʫʯʘʝʤʳʭ ʜʣʷ ʨʘʙʦʪʳ ʚ ʩʦʟʜʘʥʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʝ, ʧʦʚʳʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʫʯʘʱʠʭʩʷ ʧʨʠ 

ʠʟʫʯʝʥʠʠ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʈʝʰʝʥʠʝ ʜʘʥʥʳʭ ʟʘʜʘʯ ʪʨʝʙʫʝʪ ʧʨʠʚʣʝʯʝʥʠʷ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ, ʢʦʪʦʨʳʝ 

ʢʦʥʢʨʝʪʠʟʠʨʫʶʪʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʤʧʣʝʢʩʘ ʪʝʭʥʦʣʦʛʠʡ ʦʙʫʯʝʥʠʷ, ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʦʩʥʦʚʦʡ ʢʦ-

ʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʧʨʦʛʨʘʤʤʥʳʝ, ʘʧʧʘʨʘʪʥʳʝ ʠ ʤʝʪʦʜʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʢʦʤʤʫʥʠʢʘ-

ʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʀʂʊ) [4, ʩ. 29]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʛʣʷʜʥʳʭ ʩʨʝʜʩʪʚ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʥʝ ʜʦʣʞʥʦ ʩʚʦ-

ʜʠʪʴʩʷ ʢ ʧʨʦʩʪʦʤʫ ʠʣʣʶʩʪʨʠʨʦʚʘʥʠʶ ʩ ʮʝʣʴʶ ʩʜʝʣʘʪʴ ʫʯʝʙʥʳʡ ʢʫʨʩ ʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤ ʠ ʣʝʛʢʠʤ ʜʣʷ 

ʫʩʚʦʝʥʠʷ, ʦʥʦ ʜʦʣʞʥʦ ʙʳʪʴ ʦʨʛʘʥʠʯʥʦʡ ʯʘʩʪʴʶ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʭʩʷ, ʩʨʝʜʩʪʚʦʤ 
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ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʥʝ ʪʦʣʴʢʦ ʥʘʛʣʷʜʥʦʛʦ-ʦʙʨʘʟʥʦʛʦ, ʥʦ ʠ ʘʙʩʪʨʘʢʪʥʦ-ʣʦʛʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ. 

ʇʦʵʪʦʤʫ ʜʣʷ ʫʩʠʣʝʥʠʷ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʫʯʘʱʠʭʩʷ ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʥʝ ʧʨʦʩʪʦ ʵʣʝʢ-

ʪʨʦʥʥʫʶ ʥʘʛʣʷʜʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʘʩʩʠʚʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ʠʥʬʦʨʤʘʮʠʠ ʠʣʠ ʧʨʦʩʪʦʝ ʫʧʨʘʚ-

ʣʝʥʠʝ ʭʦʜʦʤ ʝʝ ʜʝʤʦʥʩʪʨʘʮʠʠ, ʥʦ ʢʦʛʥʠʪʠʚʥʫʶ ʚʠʟʫʘʣʠʟʘʮʠʶ ʫʯʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʤʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʩʪʘʚʠʪʴ ʩʣʦʞʥʳʝ 

ʘʙʩʪʨʘʢʪʥʳʝ ʧʦʥʷʪʠʷ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʝʤʢʠʝ ʨʘʟʜʝʣʳ ʠʥʬʦʨʤʘʪʠʢʠ ʚ ʢʦʥʪʝʢʩʪʥʦ-ʘʩʩʦʮʠʘʪʠʚʥʦʡ 

ʬʦʨʤʝ, ʫʜʦʙʥʦʡ ʜʣʷ ʚʦʩʧʨʠʷʪʠʷ ʩʦʜʝʨʞʘʥʠʷ ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʳ [2, ʩ. 27]. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʢʦʛʥʠʪʠʚʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʦʧʨʝʜʝʣʷ-

ʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʪʝʥʜʝʥʮʠʷʤʠ: 

1. ʅʘʩʳʱʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʨʝʜʳ, ʚ ʢʦʪʦʨʦʡ ʥʘʭʦʜʠʪʩʷ ʦʙʫʯʘʝʤʳʡ, 

ʩʪʠʭʠʡʥʦ ʚʦʟʥʠʢʘʶʱʠʤʠ, ʵʤʦʮʠʦʥʘʣʴʥʦ ʧʝʨʝʥʘʩʳʱʝʥʥʳʤʠ ʚʠʟʫʘʣʴʥʳʤʠ ʦʙʨʘʟʘʤʠ, ʩʪʠʤʫʣʠʨʫʶʱʠ-

ʤʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʣʠʧʦʚʦʛʦ ʤʳʰʣʝʥʠʷ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʤʠ ʧʨʦʮʝʩʩʘʤ ʧʦʟʥʘʚʘʥʠʷ ʠ ʦʙʫʯʝʥʠʷ. 

2. ʀʟʤʝʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʫʯʝʙʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʦʙʫʯʘʶʱʠʤʠ, 
ʦʙʫʯʘʝʤʳʤ ʠ ʩʨʝʜʩʪʚʦʤ ʀʂʊ. 

3. ʆʪʩʫʪʩʪʚʠʝ ʤʝʪʦʜʦʣʦʛʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʨʝʜʩʪʚ ʀʂʊ ʜʣʷ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʢʦʛʥʠʪʠʚʥʦʡ ʚʠ-

ʟʫʘʣʠʟʘʮʠʠ ʚ ʩʠʩʪʝʤʝ ʥʝʧʨʝʨʳʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

ɺʠʟʫʘʣʠʟʘʮʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʫʯʝʙʥʘʷ ʪʝʤʘ ʜʦʣʞʥʘ ʙʳʪʴ ʧʦʢʘʟʘʥʘ, ʘ ʥʝ ʦʧʠʩʘʥʘ ʠʣʠ ʠʟʣʦʞʝ-

ʥʘ. ʋʯʘʱʠʡʩʷ ʥʝ ʜʦʣʞʝʥ ʠʩʧʳʪʳʚʘʪʴ ʩʢʫʢʠ ʧʨʠ ʚʠʜʝ ʚʠʟʫʘʣʴʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʦʥ ʜʦʣʞʝʥ ʙʳʪʴ ʟʘʠʥ-

ʪʝʨʝʩʦʚʘʥ. ʇʨʠ ʵʪʦʤ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢ ʥʘʛʣʷʜʥʦ-ʦʙʨʘʟʥʦʤʫ ʠ ʫʢʨʝʧʣʝʥʥʦʤʫ 

ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʯʘʩʪʦ ʧʨʠʤʝʥʷʶʪ ʤʝʪʦʜʳ, ʧʨʦʠʟʚʦʜʥʳʝ ʦʪ ʤʝʪʦʜʦʣʦʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʟʥʘʥʠʷʤʠ, ʥʘ-

ʧʨʠʤʝʨ, ʬʨʝʡʤʦʚʳʝ ʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ, ʢʦʛʥʠʪʠʚʥʳʝ ʢʘʨʪʳ, ʢʦʥʮʝʧʪʫʘʣʴʥʳʝ ʪʘʙʣʠʮʳ, 

ʜʠʘʛʨʘʤʤʳ [5, ʩ. 77].  

ʆʙʳʯʥʦ ʨʝʘʣʠʟʫʶʪʩʷ ʜʚʘ ʪʠʧʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ: 

1. ʋʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ, ʦʙʨʘʙʦʪʘʥʥʳʡ ʩ ʮʝʣʴʶ ʵʬʬʝʢʪʠʚʥʦʛʦ ʝʛʦ ʚʠʟʫʘʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ, 
ʠʤʝʝʪ ʩʪʘʪʠʯʥʳʡ ʭʘʨʘʢʪʝʨ, ʥʝ ʪʨʝʙʫʶʱʠʡ ʧʨʠʤʝʥʝʥʠʷ ʘʩʩʦʮʠʘʪʠʚʥʦʛʦ ʧʦʥʠʤʘʥʠʷ, ʥʝ ʪʨʝʙʫʶʱʠʡ 

ʯʫʚʩʪʚʝʥʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ, ʥʝ ʠʩʧʦʣʴʟʫʶʱʠʡ ʚʠʟʫʘʣʴʥʳʝ ʤʝʪʘʬʦʨʳ, ʜʘʶʱʠʝ ʦʙʫʯʘʝʤʦʤʫ ʦʧʦʨʥʳʝ 

ʢʦʛʥʠʪʠʚʥʳʝ ʩʭʝʤʳ ʤʳʰʣʝʥʠʷ. 

2. ʇʨʠ ʧʦʜʛʦʪʦʚʢʝ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʩʫʱʝʩʪʚʣʝʥ ʦʪʢʘʟ ʦʪ ʙʫʢʚʘʣʴʥʦʛʦ ʧʝʨʝʚʦʜʘ ʪʝʢʩʪʘ ʥʘ 
ʵʢʨʘʥ ʠʣʠ ʧʣʘʢʘʪ. ʋʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʦʨʠʛʠʥʘʣʴʥʦʤ ʜʠʟʘʡʥʝ, ʚ ʦʙʨʘʟʥʦʡ, ʠʩʢʫʩʩʪʚʝʥʥʦ 

ʩʤʦʜʝʣʠʨʦʚʘʥʥʦʡ ʩʠʪʫʘʮʠʠ, ʩ ʧʨʠʜʘʥʠʝʤ ʤʘʪʝʨʠʘʣʫ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʧʦʩʪʨʦʝʥʠʷ, ʦʙʣʘʜʘʶʱʝʛʦ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʡ ʵʩʪʝʪʠʢʦʡ, ʞʠʟʥʝʥʥʦʩʪʴʶ, ʫʟʥʘʚʘʝʤʦʩʪʴʶ, ʝʩʪʝʩʪʚʝʥʥʦʩʪʴʶ, ʫʚʣʝʢʘʪʝʣʴʥʦʩʪʴʶ, ʵʤʦ-

ʮʠʦʥʘʣʴʥʦʩʪʴʶ ʠ ʢʦʥʬʣʠʢʪʥʦʩʪʴʶ [3, ʩ. 55].  

ʇʦʜ ʚʠʟʫʘʣʠʟʘʮʠʝʡ ʧʦʥʠʤʘʶʪ ʛʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʥʝʢʦʪʦʨʦʛʦ ʦʙʲʝʤʘ ʠʥʬʦʨʤʘʮʠʠ ʧʦ 

ʧʨʠʥʮʠʧʫ ʘʥʘʣʦʛʠʠ, ʩʨʘʚʥʝʥʠʷ, ʩʭʦʜʩʪʚʘ ʩ ʜʨʫʛʠʤ ʠʟʦʙʨʘʞʝʥʠʝʤ. ɺʠʟʫʘʣʠʟʘʮʠʷ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ 

ʩʨʝʜʩʪʚʦʤ ʧʦʥʠʤʘʥʠʷ ʥʦʚʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʩ ʧʦʤʦʱʴʶ ʘʥʘʣʦʛʠʡ, ʦʥʠ ʩʣʫʞʘʪ ʣʫʯʰʝʤʫ ʦʩ-

ʤʳʩʣʝʥʠʶ ʥʦʚʳʭ ʧʦʥʷʪʠʡ, ʧʦʟʚʦʣʷʶʪ ʫʛʣʫʙʠʪʴ ʧʦʥʠʤʘʥʠʝ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɺʠʟʫʘʣʴʥʳʡ ʦʙʨʘʟ, 

ʢʦʪʦʨʳʡ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʤʝʪʘʬʦʨʳ, ʜʦʣʞʝʥ ʠʥʠʮʠʠʨʦʚʘʪʴ ʤʳʩʣʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ. ɺʣʘʜʝʥʠʝ ʤʝʪʘ-

ʬʦʨʘʤʠ ʧʦʤʦʛʘʝʪ ʨʝʰʘʪʴ ʥʝʩʪʘʥʜʘʨʪʥʳʝ ʟʘʜʘʯʠ ʠ ʬʦʨʤʫʣʠʨʦʚʘʪʴ ʥʦʚʳʝ. 

ʇʦʜ ʢʦʛʥʠʪʠʚʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʝʡ ʧʦʥʠʤʘʶʪ ʪʝʭʥʦʣʦʛʠʶ ʩʦʟʜʘʥʠʷ ʛʨʘʬʠʯʝʩʢʠʭ ʫʯʝʙʥʳʭ ʵʣʝ-

ʤʝʥʪʦʚ, ʠʭ ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʠʜʦʠʟʤʝʥʝʥʠʝ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʬʦʨʤʠʨʦʚʘʥʠʶ, ʨʘʟʚʠʪʠʶ, ʚʦʩʩʪʘ-

ʥʦʚʣʝʥʠʶ ʢʦʛʥʠʪʠʚʥʳʭ ʩʪʨʫʢʪʫʨ ʣʠʯʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ. ʂʦʛʥʠʪʠʚʥʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷ ʩʧʦʩʦʙ-

ʩʪʚʫʝʪ ʩʦʟʜʘʥʠʶ ʩʘʤʦʡ ʣʠʯʥʦʩʪʴʶ ʚʠʟʫʘʣʴʥʦ ʥʘʩʳʱʝʥʥʦʛʦ ʢʦʥʪʝʥʪʘ ʩʦʙʩʪʚʝʥʥʦʡ-ʠʥʬʦʨʤʘʮʠʦʥʥʦ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ, ʷʚʣʷʶʱʝʡʩʷ ʯʘʩʪʴʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʨʝʜʳ ʣʠʯʥʦʩʪʠ.  

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ ʢʦʛʥʠʪʠʚʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ, ʢʦʪʦʨʳʡ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʧʦʜʨʦʙʥʦ, ʷʚ-

ʣʷʝʪʩʷ ʤʝʥʪʘʣʴʥʘʷ ʢʘʨʪʘ ʠʣʠ ʠʥʪʝʣʣʝʢʪ-ʢʘʨʪʘ ʠʣʠ ʢʘʨʪʘ ʫʤʘ. 

ʄʝʥʪʘʣʴʥʘʷ ʢʘʨʪʘ ïʩʚʦʝʦʙʨʘʟʥʘʷ ʩʭʝʤʘ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ, ʯʪʦʙʳ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʠʜʝʷʤʠ, 

ʟʘʜʘʥʠʷʤʠ ʠʣʠ ʜʨʫʛʠʤʠ ʦʙʲʝʢʪʘʤʠ. ʂʘʞʜʳʡ ʫʟʝʣ ʩʭʝʤʳ ʤʦʞʝʪ ʠʤʝʪʴ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʜʦʯʝʨʥʠʭ 

ʚʝʪʚʝʡ. ɹʣʘʛʦʜʘʨʷ ʤʝʥʪʘʣʴʥʳʤ ʢʘʨʪʘʤ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʲʝʜʠʥʷʪʴ ʪʝʤʳ, ʠʟʫʯʘʝʤʳʝ ʚ 

ʰʢʦʣʴʥʦʤ ʢʫʨʩʝ ʠʥʬʦʨʤʘʪʠʢʠ. ʄʘʪʝʨʠʘʣ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚ ʚʠʜʝ ʤʝʥʪʘʣʴʥʦʡ ʢʘʨʪʳ, ʚʳʟʳʚʘʝʪ ʥʘʠ-

ʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʫ ʫʯʘʱʠʭʩʷ, ʧʦʩʢʦʣʴʢʫ ʧʦʜʦʙʥʳʝ ʢʘʨʪʳ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʩʭʝʤ ʫʯʝʙʥʠ-

ʢʘ ʠʣʠ ʧʣʘʢʘʪʦʚ, ʦʙʣʘʜʘʶʪ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʴʶ [6, ʩ. 17].  

ʆʩʥʦʚʥʳʤʠ ʧʨʠʥʮʠʧʘʤʠ ʩʦʟʜʘʥʠʷ ʤʝʥʪʘʣʴʥʳʭ ʢʘʨʪ ʷʚʣʷʶʪʩʷ: 

1. ʇʦʚʪʦʨʝʥʠʝ ï ʪʦʯʥʦʝ ʩʣʝʜʦʚʘʥʠʝ ʨʝʢʦʤʝʥʜʘʮʠʷʤ. 

2. ʇʨʠʤʝʥʝʥʠʝ ï ʜʦʚʝʜʝʥʠʝ ʥʘʚʳʢʦʚ ʧʦʩʪʨʦʝʥʠʷ ʤʝʥʪʘʣʴʥʳʭ ʢʘʨʪ ʜʦ ʘʚʪʦʤʘʪʠʟʤʘ. 

3. ɸʜʘʧʪʘʮʠʷ ï ʨʘʟʨʘʙʦʪʢʘ ʩʦʙʩʪʚʝʥʥʦʛʦ ʩʪʠʣʷ ʦʬʦʨʤʣʝʥʠʷ. 

ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʝʥʪʘʣʴʥʳʭ ʢʘʨʪ: 

1. ɺ ʮʝʥʪʨʝ ʠʟʦʙʨʘʞʘʝʪʩʷ ʦʩʥʦʚʥʦʝ ʧʦʥʷʪʠʝ ʠʣʠ ʪʝʤʘ. 
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2. ʆʪ ʦʩʥʦʚʥʦʛʦ ʧʦʥʷʪʠʷ ʠʣʠ ʪʝʤʳ ʦʪʭʦʜʷʪ çʮʝʥʪʨʘʣʴʥʳʝ ʚʝʪʚʠè, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʢʘʢʠʝ-

ʣʠʙʦ ʦʩʥʦʚʥʳʝ ʧʨʠʟʥʘʢʠ ʭʘʨʘʢʪʝʨʠʟʫʝʤʦʛʦ ʦʙʲʝʢʪʘ. 

3. ʂʘʞʜʦʝ ʦʩʥʦʚʥʦʝ ʧʦʥʷʪʠʝ ʠʣʠ ʪʝʤʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʫʪʦʯʥʷʶʱʠʤʠ ʧʦʥʷ-

ʪʠʷʤʠ ʠʣʠ ʧʨʠʟʥʘʢʘʤʠ. 

4. ɼʝʣʝʥʠʝ çʚʝʪʚʝʡè ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ ʣʦʛʠʯʝʩʢʦʛʦ ʟʘʚʝʨʰʝʥʠʷ ʦʧʠʩʳʚʘʝʤʦʛʦ ʧʨʠʟʥʘʢʘ ʦʙʲʝʢ-

ʪʘ. 

5. çɺʝʪʚʠè ʬʦʨʤʠʨʫʶʪ ʩʚʷʟʘʥʥʫʶ ʫʟʣʦʚʫʶ ʩʪʨʫʢʪʫʨʫ [1, ʩ. 57]. 

ɺ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʤʝʪʘʣʴʥʳʝ ʢʘʨʪʳ ʚʳʧʦʣʥʷʶʪ ʬʫʥʢʮʠʶ ʩʦʜʝʡʩʪʚʠʷ ʦʙʫʯʘʶʱʠʤ, 

ʧʦʜʢʨʝʧʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʵʪʘʧʦʚ ʫʯʝʙʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʜʜʝʨʞʘʥʠʝ ʪʚʦʨʯʝʩʢʦʛʦ ʠ 

ʵʚʨʠʩʪʠʯʝʩʢʦʛʦ ʢʦʤʧʦʥʝʥʪʦʚ. ʎʝʣʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʥʪʘʣʴʥʳʭ ʢʘʨʪ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʤʝʪʘʧʨʝʜ-

ʤʝʪʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʫʯʘʱʠʭʩʷ, ʮʝʣʦʩʪʥʦʝ ʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, 

ʨʘʟʚʠʪʠʝ ʘʩʩʦʮʠʘʪʠʚʥʦʛʦ ʤʳʰʣʝʥʠʷ ʫ ʫʯʘʱʠʭʩʷ [4, ʩ. 37]. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ ʤʝʥʪʘʣʴʥʦʡ ʢʘʨʪʳ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʝʡ ʩʦʜʝʨʞʘʥʠʝ ʛʣʘʚʳ çʀʥʬʦʨʤʘʮʠʷ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳè ʫʯʝʙʥʠʢʘ ʠʥʬʦʨʤʘʪʠʢʠ ʫʛʣʫʙʣʝʥʥʦʛʦ ʫʨʦʚʥʷ ʂ.ʖ. ʇʦʣʷʢʦʚʘ, ɽ.ɸ. ɽʨʝ-

ʤʠʥʦʡ 10 ʢʣʘʩʩ, ʧʦʟʚʦʣʷʶʱʝʡ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʟʥʘʥʠʷ ʫʯʘʱʠʭʩʷ ʧʦ ʪʝʤʘʤ ʛʣʘʚʳ, ʦʙʦʙʱʠʪʴ ʪʝʦʨʝ-

ʪʠʯʝʩʢʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ. 

 

ʈʠʩ. 1. ʇʨʠʤʝʨ ʤʝʥʪʘʣʴʥʦʡ ʢʘʨʪʳ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʘʣʠʟʘʮʠʷ ʢʦʛʥʠʪʠʚʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʠʥʬʦʨʤʘʪʠʢʝ, 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʝ ʧʨʦʩʪʦ ʠʟʣʦʞʝʥʠʝ ʠʣʠ ʩʦʦʙʱʝʥʠʝ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʫʯʘʱʠʤʩʷ, ʘ ʝʛʦ ʥʘʛʣʷʜʥʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ. ʄʝʥʪʘʣʴʥʳʝ ʢʘʨʪʘ, ʢʘʢ ʦʜʥʦ ʠʟ ʩʨʝʜʩʪʚ ʢʦʛʥʠʪʠʚʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ, ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴ-

ʩʷ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʫʯʝʙʥʦʛʦ ʟʘʥʷʪʠʷ, ʧʦʟʚʦʣʷʷ ʦʙʝʩʧʝʯʠʪʴ ʫʯʘʱʠʤʩʷ ʧʦʥʠʤʘʥʠʝ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʄʝʥʪʘʣʴʥʘʷ ʢʘʨʪʘ ʧʦʟʚʦʣʷʝʪ ʮʝʣʦʩʪʥʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ ʠ ʦʙʦʙʱʘʪʴ ʫʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ, ʪʝʤ ʩʘʤʳʤ 

ʦʙʣʝʛʯʘʷ ʧʨʦʮʝʩʩ ʧʦʟʥʘʥʠʷ ʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʰʢʦʣʴʥʠʢʦʚ. 
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ʅ.ɺ. ʂʫʣʠʝʚʘ, ʖ.ʉ. ʉʪʘʨʢʦʚʘ, ʘʩʧʠʨʘʥʪ r
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɸ.ɸ. ʃʝʞʝʙʦʢʦʚ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʛ. ʊʘʛʘʥʨʦʛ, ʀʥʩʪʠʪʫʪ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ  

ʖʞʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʇʆɼʉʀʉʊɽʄɸ ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʆʁ ʇʆɼɼɽʈɾʂʀ ʇʈʆʎɽʉʉɸ 

ʇʆɼɻʆʊʆɺʂʀ ʂ ɽɻʕ ʇʆ ʀʅʌʆʈʄɸʊʀʂɽ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʦʮʝʥʠʚʘʥʠʷ ʫʨʦʚʥʷ ʟʥʘʥʠʡ ʦʙʫʯʘʝʤʳʭ ʚʩʝ ʯʘʱʝ ʠʩʧʦʣʴʟʫʶʪ ʤʝʪʦʜ ʪʝʩ-

ʪʠʨʦʚʘʥʠʷ. ʕʪʫ ʧʨʘʢʪʠʢʫ ʙʳʣʦ ʨʝʰʝʥʦ ʧʨʠʤʝʥʠʪʴ ʠ ʜʣʷ ʚʳʧʫʩʢʥʠʢʦʚ ʰʢʦʣ ʧʫʪʝʤ ʚʚʝʜʝʥʠʷ ʝʜʠʥʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʵʢʟʘʤʝʥʘ (ɽɻʕ), ʢʦʪʦʨʳʡ ʩʪʘʣ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʚʳʧʫʩʢʥʳʤ ʵʢʟʘʤʝʥʦʤ ʠʟ ʰʢʦʣʳ ʠ 

ʚʩʪʫʧʠʪʝʣʴʥʳʤ ʵʢʟʘʤʝʥʦʤ ʚ ʚʫʟʳ [1].  

ɸ ʚ ʵʪʦʤ ʛʦʜʫ ʚʧʝʨʚʳʝ ʤʘʩʩʦʚʦ ʙʫʜʝʪ ʩʜʘʚʘʪʴʩʷ ɽɻʕ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ. ɽʜʠʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ 

ʧʦʜʛʦʪʦʚʢʠ ʠ ʩʜʘʯʠ ʪʘʢʦʛʦ ʵʢʟʘʤʝʥʘ ʚ ʩʪʨʘʥʝ ʧʦʢʘ ʥʝ ʨʘʟʨʘʙʦʪʘʥʘ. ɺʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʘʚʪʦʤʘ-

ʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʧʦʜʛʦʪʦʚʢʠ ʢ ʥʝʤʫ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ [2]. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʪʘ-

ʢʫʶ ʧʦʜʩʠʩʪʝʤʫ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʣʘ ʙʳ ʠʟʫʯʠʪʴ ʫʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʨʠʪʴ ʩʚʦʠ ʟʥʘʥʠʷ ʩ 

ʧʦʤʦʱʴʶ ʪʝʩʪʠʨʦʚʘʥʠʷ ʚ ʨʝʞʠʤʝ online. 

1. ɸʅɸʃʀɿ ɿɸɼɸʅʀʗ 

ʅʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʥʘʧʦʣʥʝʥʠʝ ʧʦʜʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʢʦʥʪʝʥʪʦʤ, ʨʘʟʣʠʯʥʦʡ ʩʧʨʘ-

ʚʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʘʙʠʪʫʨʠʝʥʪʘ ʚ ʨʝʞʠʤʝ online. 

ʇʦʜʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʦʙʣʘʜʘʪʴ ʩʣʝʜʫʶʱʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ [3, 4]: 

1. ʈʝʛʠʩʪʨʘʮʠʷ ʠ ʘʚʪʦʨʠʟʘʮʠʷ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʧʦʣʴʟʦʚʘʪʝʣʝʡ: ʘʙʠʪʫʨʠʝʥʪ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ, ʘʜ-

ʤʠʥʠʩʪʨʘʪʦʨ. 

2. ɼʣʷ ʘʙʠʪʫʨʠʝʥʪʘ: 

¶ ʧʨʝʜʦʩʪʘʚʠʪʴ ʫʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ ʧʦ ʜʠʩʮʠʧʣʠʥʝ; 

¶ ʦʙʝʩʧʝʯʠʪʴ ʧʨʦʚʝʨʢʫ ʫʩʚʦʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʧʫʪʝʤ ʧʨʦʚʝʜʝʥʠʷ online ʪʝʩʪʠʨʦʚʘʥʠʷ, ʧʨʠʯʝʤ: 

ü ʚʨʝʤʷ ʥʘ ʪʝʩʪ ʦʛʨʘʥʠʯʝʥʦ (90 ʤʠʥʫʪ), ʦʜʥʘʢʦ ʝʩʣʠ ʘʙʠʪʫʨʠʝʥʪ ʚʳʧʦʣʥʠʣ ʟʘʜʘʥʠʷ ʨʘʥʴʰʝ, ʦʥ 
ʤʦʞʝʪ ʟʘʚʝʨʰʠʪʴ ʪʝʩʪʠʨʦʚʘʥʠʝ; 

ü ʜʦʣʞʥʘ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʩʚʦʙʦʜʥʦʡ ʥʘʚʠʛʘʮʠʠ ʧʦ ʟʘʜʘʥʠʷʤ, ʘ ʪʘʢʞʝ ʠʩʧʨʘʚ-

ʣʝʥʠʷ ʨʘʥʝʝ ʦʪʤʝʯʝʥʥʦʛʦ ʦʪʚʝʪʘ; 

ü ʦʪʢʨʳʪ ʜʦʩʪʫʧ ʢ ʧʨʦʩʤʦʪʨʫ ʨʘʥʝʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ; 

ü ʦʙʦʟʥʘʯʝʥʦ ʢʦʣʠʯʝʩʪʚʦ ʥʝʧʨʘʚʠʣʴʥʳʭ ʦʪʚʝʪʦʚ ʧʦ ʢʦʥʢʨʝʪʥʦʤʫ ʨʘʟʜʝʣʫ ʠ ʜʘʥʘ ʩʩʳʣʢʘ ʥʘ 

ʫʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ ʧʦ ʵʪʦʤʫ ʨʘʟʜʝʣʫ. 

3. ɼʣʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷ: 

¶ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʰʠʨʝʥʠʷ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʙʘʟʳ ʚʦʧʨʦʩʦʚ; 

¶ ʧʨʦʩʤʦʪʨʝʪʴ ʨʝʟʫʣʴʪʘʪʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ʢʘʞʜʦʛʦ ʘʙʠʪʫʨʠʝʥʪʘ; 

¶ ʫʜʘʣʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʪʝʩʪʠʨʦʚʘʥʠʷ. 

4. ɼʣʷ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ: 

¶ ʧʦʜʪʚʝʨʜʠʪʴ ʧʨʘʚʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʝʩʣʠ ʪʦʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʪʘʢʦʚʳʤ ʷʚʣʷʝʪʩʷ;  

¶ ʫʜʘʣʠʪʴ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

2. ʈɽɸʃʀɿɸʎʀʗ ʇʆɼʉʀʉʊɽʄʓ 

ɺ ʧʦʜʩʠʩʪʝʤʝ ʨʝʘʣʠʟʦʚʘʥʘ ʦʪʢʨʳʪʘʷ ʠ ʟʘʢʨʳʪʘʷ ʯʘʩʪʴ. ɺ ʦʪʢʨʳʪʦʡ ʯʘʩʪʠ ʨʘʟʤʝʱʝʥʳ ʫʯʝʙʥʳʝ ʠ 

ʩʧʨʘʚʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʢ ʢʦʪʦʨʳʤ ʠʤʝʶʪ ʜʦʩʪʫʧ ʚʩʝ ʧʦʣʴʟʦʚʘʪʝʣʠ. ɿʘʢʨʳʪʘʷ ʯʘʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦ-

ʙʦʡ ʧʦʜʩʠʩʪʝʤʫ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʢ ʢʦʪʦʨʦʤʫ ʢʘʞʜʳʡ ʠʟ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠʤʝʝʪ ʨʘʟʣʠʯʥʳʡ ʫʨʦʚʝʥʴ ʜʦʩʪʫ-

ʧʘ. 

ʄʦʜʫʣʴʥʳʡ ʩʦʩʪʘʚ ʧʦʜʩʠʩʪʝʤʳ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 1. 
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  ʇʦʣɹʟʦʚʘʪʝʣɹ

      ʄʦʜʫʣɹ ʦʙʝʩʧʝʯʝʥʠ̫ ʜʦʩʪʫʧʘ

           ɸʜʤʠʥʠʩʪʨʘʪʦʨ       ʇʨʝʧʦʜʘʚʘʪʝʣɹ                         ɸʙʠʪʫʨʠʝʥʪ

ɸʫʪʝʥʪʠʬʠʢʘʮʠ̫  ʧʦʣɹʟʦʚʘʪʝʣ̫ ʈʝʛʠʩʪʨʘʮʠ̫ ʥʦʚʦʛʦ ʧʦʣɹʟʦʚʘʪʝʣ̫

ʄʦʜʫʣɹ ʧʨʝʧʦʜʘʚʘʪʝʣ̫

ɹʘʟʘ ʜʘʥʥr ʭ

ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʙʘʟr ʚʦʧʨʦʩʦʚ

ʇʨʦʩʤʦʪʨ ʠ ʫʜʘʣʝʥʠʝ 

ʨʝʟʫʣɹʪʘʪʦʚ ʪʝʩʪʠʨʦʚʘʥʠ̫

ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʪʝʢʩʪʦʚ

ʄʦʜʫʣɹ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʄʦʜʫʣɹ ʘʙʠʪʫʨʠʝʥʪʘ

ʋʜʘʣʝʥʠʝ ʧʦʣɹʟʦʚʘʪʝʣʝʡ

ʇʦʜʪʚʝʨʞʜʝʥʠʝ ʧʨʘʚ

ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʧʨʦʬʠʣ̫

ʇʨʦʭʦʞʜʝʥʠʝ ʪʝʩʪʠʨʦʚʘʥʠ̫

ʇʨʦʩʤʦʪʨ ʨʝʟʫʣɹʪʘʪʦʚ 

ʪʝʩʪʠʨʦʚʘʥʠ̫

ɿʘʢʨr ʪʘ̫ ʯʘʩʪɹ

ʆʪʢʨr ʪʘ̫ ʯʘʩʪɹ

ʋʯʝʙʥr ʝ ʤʘʪʝʨʠʘʣr ʄʘʪʝʨʠʘʣr  ʧʦ ʧʨʦʚʝʜʝʥʠʁ  ɽɻʕ ʉʦʚʝʪr ʧʨʠ ʩʜʘʯʝ ɽɻʕ

 

ʈʠʩ. 1. ʄʦʜʫʣʴʥʳʡ ʩʦʩʪʘʚ ʧʦʜʩʠʩʪʝʤʳ 

ɺ ʧʦʜʩʠʩʪʝʤʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʪʨʠ ʚʠʜʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ: 

1. ɸʙʠʪʫʨʠʝʥʪ ï ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʦʜʩʠʩʪʝʤʳ, ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʦʙʫʯʝʥʠʝ. ɺ ʟʘ-

ʢʨʳʪʦʡ ʯʘʩʪʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʦʥ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʡʪʠ ʪʝʩʪʠʨʦʚʘʥʠʝ online, ʧʨʦʩʤʦʪʨʝʪʴ ʨʝʟʫʣɹ -

ʪʘʪʳ ʧʨʝʜʳʜʫʱʠʭ ʪʝʩʪʦʚʳʭ ʠʩʧʳʪʘʥʠʡ ʠ ʧʨʦʯʠʪʘʪʴ ʫʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ ʧʦ ʨʘʟʜʝʣʫ, ʥʘ ʚʦʧʨʦʩʳ ʠʟ ʢʦ-

ʪʦʨʦʛʦ ʙʳʣ ʜʘʥ ʥʝʚʝʨʥʳʡ ʦʪʚʝʪ. ʄʝʭʘʥʠʟʤ ʧʨʝʜʲʷʚʣʝʥʠʷ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ ʨʘʙʦʪʘʝʪ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʯʪʦ ʚʦʧʨʦʩʳ, ʥʘ ʢʦʪʦʨʳʝ ʘʙʠʪʫʨʠʝʥʪ ʫʞʝ ʦʪʚʝʪʠʣ, ʙʦʣʴʰʝ ʝʤʫ ʥʝ ʧʨʝʜʣʘʛʘʶʪʩʷ. ʕʪʦ ʟʘʱʠʱʘʝʪ ʦʪ ʫʟ-

ʥʘʚʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʚʦʧʨʦʩʦʚ ʠ ʧʦʟʚʦʣʷʝʪ ʠʩʢʣʶʯʠʪʴ ʤʦʤʝʥʪ ʫʛʘʜʳʚʘʥʠʷ. ʄʦʜʫʣʴ, ʚ ʢʦʪʦʨʦʤ ʨʘ-

ʙʦʪʘʝʪ ʘʙʠʪʫʨʠʝʥʪ, ʥʘʟʦʚʝʤ ʤʦʜʫʣʝʤ ʘʙʠʪʫʨʠʝʥʪʘ. 

2. ʇʨʝʧʦʜʘʚʘʪʝʣʴ ï ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʩʪʦʷʥʥʦʝ ʧʦʧʦʣʥʝʥʠʝ ʙʘʟʳ ʚʦʧʨʦʩʘʤʠ, ʨʝʜʘʢʪʠʨʫʝʪ ʠʭ ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ. ʀʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʩʤʦʪʨʝʪʴ ʠ/ʠʣʠ ʫʜʘʣʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ʚʩʝʭ ʘʙʠʪʫ-

ʨʠʝʥʪʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʤʦʞʝʪ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʪʝʢʩʪʳ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ: ʜʦʙʘʚʣʷʪʴ, ʠʟ-

ʤʝʥʷʪʴ ʠ ʫʜʘʣʷʪʴ. ʄʦʜʫʣʴ, ʚ ʢʦʪʦʨʦʤ ʨʘʙʦʪʘʝʪ ʧʨʝʧʦʜʘʚʘʪʝʣʴ, ʥʘʟʦʚʝʤ ʤʦʜʫʣʝʤ ʧʨʝʧʦʜʘʚʘʪʝʣʷ. 

3. ɸʜʤʠʥʠʩʪʨʘʪʦʨ ï ʥʘ ʥʝʛʦ ʚʦʟʣʦʞʝʥʘ ʬʫʥʢʮʠʷ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʪʠʥʛʝʥʪʦʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʂʦ-

ʛʜʘ ʚ ʩʠʩʪʝʤʝ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʧʨʝʧʦʜʘʚʘʪʝʣʴ, ʚ ʧʫʥʢʪʝ ʤʝʥʶ ʤʦʜʫʣʷ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ çʇʦʜʪʚʝʨʞʜʝʥʠʝ 

ʧʨʘʚè ʧʦʷʚʣʷʝʪʩʷ ʟʘʧʨʦʩ ʥʘ ʨʝʛʠʩʪʨʘʮʠʶ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʢʘʯʝʩʪʚʝ ʧʨʝʧʦʜʘʚʘʪʝʣʷ. ɺʦ ʠʟʙʝʞʘʥʠʝ ʦʰʠ-

ʙʦʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʧʨʘʚ ʧʨʝʧʦʜʘʚʘʪʝʣʶ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʪʧʨʘʚʠʪʴ ʘʜʤʠʥʠʩʪʨʘʪʦʨʫ ʧʠʩʴʤʦ ʩ ʧʦʜ-

ʪʚʝʨʞʜʝʥʠʝʤ ʟʘʧʨʦʩʘ. ʄʦʜʫʣʴ, ʚ ʢʦʪʦʨʦʤ ʨʘʙʦʪʘʝʪ ʘʜʤʠʥʠʩʪʨʘʪʦʨ, ʥʘʟʦʚʝʤ ʤʦʜʫʣʝʤ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ. 

ʄʦʜʫʣʴ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʫʧʘ ï ʤʦʜʫʣʴ, ʚ ʢʦʪʦʨʦʤ ʧʨʦʠʩʭʦʜʠʪ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, 

ʘ ʪʘʢʞʝ ʨʝʛʠʩʪʨʘʮʠʷ ʥʦʚʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ɺʩʝ ʤʦʜʫʣʠ ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʘ ʪʘʢʞʝ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ, ʚ ʢʦʪʦʨʦʡ ʭʨʘʥʠʪʩʷ ʚʩʷ ʠʥ-

ʬʦʨʤʘʮʠʷ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʦʧʨʝʜʝʣʝʥʥʳʡ ʘʙʠʪʫʨʠʝʥʪ ʧʨʦʰʝʣ ʪʝʩʪʠʨʦʚʘʥʠʝ, ʠʥʬʦʨʤʘʮʠʷ ʦ ʝʛʦ ʨʝ-

ʟʫʣʴʪʘʪʘʭ ʧʦʩʪʫʧʘʝʪ ʚ ʤʦʜʫʣʴ ʧʨʝʧʦʜʘʚʘʪʝʣʷ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʠʥʬʦʨʤʘʮʠʷ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʭʨʘʥʠʪʩʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ, ʢ ʢʦʪʦʨʦʡ ʧʦʩʪʦʷʥʥʦ ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʱʝʥʠʝ.  

ɼʘʥʥʘʷ ʧʦʜʩʠʩʪʝʤʘ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʦʙʫʯʝʥʠʝ ʘʙʠʪʫʨʠʝʥʪʘ, ʧʦʩʢʦʣʴʢʫ ʧʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʷ ʥʘ ʫʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ ʩ ʫʢʘʟʘʥʠʝʤ ʠʥʬʦʨʤʘʮʠʠ, ʧʦ 

ʢʘʢʦʤʫ ʨʘʟʜʝʣʫ ʧʨʠ ʦʪʚʝʪʝ ʥʘ ʚʦʧʨʦʩ ʙʳʣʘ ʜʦʧʫʱʝʥʘ ʦʰʠʙʢʘ. 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʧʦʜʩʠʩʪʝʤʘ ʠʤʝʝʪ ʜʨʫʞʝʩʪʚʝʥʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ, ʫʜʦʙʥʘ ʚ ʨʘʙʦ-

ʪʝ, ʘ ʪʘʢʞʝ ʵʬʬʝʢʪʠʚʥʘ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʢ ɽɻʕ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ. ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʙʳʣʠ ʫʯ-

ʪʝʥʳ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʘʥʘʣʦʛʦʚ ʠ ʧʨʠʤʝʥʝʥʳ ʥʘʠʙʦʣʝʝ ʫʜʘʯʥʳʝ ʨʝʰʝʥʠʷ 

ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ. 
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ɼʘʥʥʘʷ ʧʦʜʩʠʩʪʝʤʘ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʦʙʫʯʝʥʠʝ ʘʙʠʪʫʨʠʝʥʪʘ, ʧʦʩʢʦʣʴʢʫ ʧʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʷ ʥʘ ʫʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ ʩ ʫʢʘʟʘʥʠʝʤ ʠʥʬʦʨʤʘʮʠʠ, ʧʦ 

ʢʘʢʦʤʫ ʨʘʟʜʝʣʫ ʧʨʠ ʦʪʚʝʪʝ ʥʘ ʚʦʧʨʦʩ ʙʳʣʘ ʜʦʧʫʱʝʥʘ ʦʰʠʙʢʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʨʘʩʰʠʨʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦʜʩʠʩʪʝʤʳ ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʚʘʨʠ-

ʘʥʪ çʞʝʩʪʢʦʛʦè ʪʝʩʪʠʨʦʚʘʥʠʷ. ʇʨʠ ʪʘʢʦʤ ʚʘʨʠʘʥʪʝ ʧʦ ʦʢʦʥʯʘʥʠʠ ʪʝʩʪʘ ʚʳʜʘʝʪʩʷ ʣʠʰʴ ʦʮʝʥʢʘ ʙʝʟ ʫʢʘ-

ʟʘʥʠʷ ʨʘʟʜʝʣʦʚ ʠ ʩʩʳʣʦʢ ʥʘ ʫʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʟʠʪʴ ʧʨʦʮʝʩʩ ʪʝʩʪʠ-

ʨʦʚʘʥʠʷ ʢ ʨʝʘʣʴʥʦʡ ʩʠʪʫʘʮʠʠ ʧʨʦʚʝʜʝʥʠʷ ɽɻʕ. 
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ɼ.ʌ. ʄʫʭʘʤʝʪʜʠʥʦʚ, ʩʪʫʜʝʥʪ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɽ.ɿ. ʅʠʢʦʥʦʚʘ, ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʕʃɽʂʊʀɺʅʓʁ ʂʋʈʉ ʂʆʄʇʔʖʊɽʈʅʆʁ ɸʅʀʄɸʎʀʀ  
ɺ ʐʂʆʃʔʅʆʁ ʀʅʌʆʈʄɸʊʀʂɽ 

ɺʳʩʦʢʠʡ ʪʝʤʧ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʪʨʝʙʫʝʪ ʦʪ ʢʫʨʩʘ ʠʥʬʦʨʤʘʪʠʢʠ ʧʦʩʪʦʷʥ-

ʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʠ ʨʘʩʰʠʨʝʥʠʷ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʝʢʪʠʚʥʳʭʢʫʨʩʦʚ. ɼʣʷ 

ʠʟʫʯʝʥʠʷ ʥʘ ʵʣʝʢʪʠʚʥʦʤʢʫʨʩʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʳʜʝʣʠʪʴ ʧʦʧʫʣʷʨʥʳʝ ʦʙʣʘʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚʦʩʪʨʝʙʦʚʘʥʥʳʝ ʫʯʘʱʠʤʠʩʷ ʠ ʤʘʣʦ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʙʘʟʦʚʦʤ ʢʫʨʩʝ ʧʨʝʜʤʝʪʘ. 

ʅʘʧʨʠʤʝʨ, ʨʘʩʪʨʦʚʘʷ ʠ ʚʝʢʪʦʨʥʘʷ ʛʨʘʬʠʢʘ, ʢʦʤʧʴʶʪʝʨʥʘʷ ʘʥʠʤʘʮʠʷ, ʪʨʝʭʤʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ 

ʪ.ʧ. 

ʇʦʥʷʪʠʝ çʢʦʤʧʴʶʪʝʨʥʘʷ ʛʨʘʬʠʢʘè ʠʟʚʝʩʪʥʦ ʜʦʚʦʣʴʥʦ ʫʞʝ ʜʘʚʥʦ, ʧʦʜ ʵʪʠʤ ʧʦʥʠʤʘʝʪʩʷ ʩʦʟʜʘʥʠʝ 

ʨʠʩʫʥʢʦʚ ʠ ʯʝʨʪʝʞʝʡ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʘ. ʂʦʤʧʴʶʪʝʨʥʘʷ ʘʥʠʤʘʮʠʷ ï ʥʝʩʢʦʣʴʢʦ ʙʦʣʝʝ ʰʠʨʦʢʦʝ 

ʷʚʣʝʥʠʝ, ʩʦʯʝʪʘʶʱʝʝ ʢʦʤʧʴʶʪʝʨʥʳʡ ʨʠʩʫʥʦʢ (ʠʣʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ) ʩ ʜʚʠʞʝʥʠʝʤ. ʊʝʨʤʠʥ çʘʥʠʤʘ-

ʮʠʷèʧʨʦʠʟʦʰʝʣ ʦʪ ʘʥʛʣʠʡʩʢʦʛʦ çanimateè, ʯʪʦ ʟʥʘʯʠʪ çʦʞʠʚʣʷʪʴ, ʚʦʦʜʫʰʝʚʣʷʪʴè. ʂʦʤʧʴʶʪʝʨʥʘʷ 

ʘʥʠʤʘʮʠʷ ï ʘʥʠʤʘʮʠʷ, ʚʳʧʦʣʥʝʥʥʘʷ ʧʨʠ ʧʦʤʦʱʠ ʢʦʤʧʴʶʪʝʨʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʦʤʧʴʶʪʝʨʥʘʷ 

ʘʥʠʤʘʮʠʷ ʥʘʭʦʜʠʪ ʚʩʝ ʥʦʚʳʝ ʠ ʥʦʚʳʝ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ: ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʡ ʤʫʣʴʪʠʧʣʠʢʘʮʠʠ ʠ ʢʦʤ-

ʧʴʶʪʝʨʥʳʭ ʠʛʨ ʜʦ ʚʠʜʝʦʬʠʣʴʤʦʚ, ʨʝʢʣʘʤʥʳʭ ʨʦʣʠʢʦʚ ʚ Internet. 

ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʜʫʢʪʳ ʢʦʤʧʴʶʪʝʨʥʦʡ ʘʥʠʤʘʮʠʠ ʜʝʣʷʪʩʷ ʥʘ: 

- ʠʛʨʦʚʳʝ ʠʣʠ ʧʦʩʪʘʥʦʚʦʯʥʳʝ ʨʦʣʠʢʠ, ʚ ʢʦʪʦʨʳʭ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʘʢʪʝʨʳ; 

- ʘʥʠʤʘʮʠʦʥʥʳʝ ʠʣʠ ʤʫʣʴʪʠʧʣʠʢʘʮʠʦʥʥʳʝ ï ʩ ʫʯʘʩʪʠʝʤ ʘʥʠʤʠʨʦʚʘʥʥʳʭ ʨʠʩʦʚʘʥʥʳʭ ʛʝʨʦʝʚ; 

- ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ, ʚ ʢʦʪʦʨʳʭ ʫʯʘʩʪʚʫʶʪ ʢʘʢ ʘʢʪʝʨʳ, ʪʘʢ ʠ ʘʥʠʤʠʨʦʚʘʥʥʳʝ ʧʝʨʩʦʥʘʞʠ. 

ʂʦʤʧʴʶʪʝʨʥʫʶ ʘʥʠʤʘʮʠʶ ʧʨʠʥʷʪʦ ʧʦʜʨʘʟʜʝʣʷʪʴ ʥʘ ʜʚʫʤʝʨʥʫʶ ʠ ʪʨʝʭʤʝʨʥʫʶ. ɺ ʦʙʱʠʭ ʩʣʦʚʘʭ 

ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʜʚʫʤʝʨʥʘʷ (2D) ʛʨʘʬʠʢʘ ʠ ʘʥʠʤʘʮʠʷ ï ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʨʝʜʩʪʚ ʠ ʧʨʠʝʤʦʚ ʜʣʷ 

ʨʠʩʦʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ʥʘ ʧʣʦʩʢʦʩʪʠ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʪʨyʭʤʝʨʥʘʷ (3D) ʛʨʘʬʠʢʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ 

ʠʤʠʪʘʮʠʠ ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʠʣʠ ʚʠʜʝʦʩʲʝʤʢʠ ʪʨʝʭʤʝʨʥʳʭ ʦʙʨʘʟʦʚ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʦʜʛʦʪʦʚʣʝʥʳ ʚ ʧʘʤʷʪʠ ʢʦʤʧʴʶʪʝʨʘ. 

ʈʘʟʥʦʦʙʨʘʟʠʝ ʇʆ ʜʣʷ ʩʦʟʜʘʥʠʷ ʘʥʠʤʘʮʠʠ ʚʝʩʴʤʘ ʚʝʣʠʢʦ. ʈʘʟʥʦʦʙʨʘʟʝʥ ʠ ʝʛʦ çʫʨʦʚʝʥʴè: ʦʪ ʧʨʦ-

ʩʪʳʭ gif-ʘʥʠʤʘʮʠʡ ʜʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ 2D ʠ 3D-ʛʨʘʬʠʢʠ, ʛʜʝ ʩʦʟʜʘʥʠʝ ʤʫʣʴʪʠʧʣʠʢʘʮʠʠ 

ʷʚʣʷʝʪʩʷ ʥʝ ʝʜʠʥʩʪʚʝʥʥʦʡ ʬʫʥʢʮʠʝʡ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʠ ʧʦʩʪʦʷʥʥʦ ʨʘʩʰʠʨʷʝʪʩʷ, ʩʦʚʝʨʰʝʥʩʪʚʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦ-

ʣʠʯʝʩʪʚʦ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʩʫʱʝʩʪʚʠʪʴ ʪʝ ʠʣʠ ʠʥʳʝ ʤʝʪʦʜʳ ʘʥʠʤʘʮʠʠ. ʂ ʥʘʠ-

ʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʧʨʦʛʨʘʤʤʘʤ ʜʚʫʤʝʨʥʦʡ ʘʥʠʤʘʮʠʠ ʦʪʥʦʩʷʪʩʷ Ulead GIF Animator, Adobe 

Image Ready, Macromedia Flash, Corel Real Animated Vector Effects ʠ ʜʨ. 

ʊʨʝʭʤʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʘʥʠʤʘʮʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʧʨʦʛʨʘʤʤʘʭ 3D Studio Max, Adobe 

After Effects, Maya, Lightwave 3D, Realsoft 3D, Bryce, Blender. 
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ʆʙʫʯʝʥʠʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʘʥʠʤʘʮʠʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ: 

1. ʠʟʫʯʝʥʠʝ ʪʝʦʨʠʠ, ʠʩʪʦʨʠʠ ʠ ʵʩʪʝʪʠʢʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʘʥʠʤʘʮʠʠ; 

2. ʧʨʘʢʪʠʯʝʩʢʦʝ ʦʩʚʦʝʥʠʝ ʝʝ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʧʨʠʥʮʠʧʦʚ ʧʦʩʪʨʦʝʥʠʷ ʢʦʤʧʴʶʪʝʨʥʳʭ ʘʥʠʤʘʮʠʦʥ-

ʥʳʭ ʬʠʣʴʤʦʚ. 

ʂʫʨʩ ʢʦʤʧʴʶʪʝʨʥʦʡ ʘʥʠʤʘʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʧʦʩʪʨʦʝʥ çʚʝʨʪʠʢʘʣʴʥʦè ʣʠʙʦ çʛʦʨʠʟʦʥʪʘʣʴʥʦè. 

ɺʝʨʪʠʢʘʣʴʥʦʝ ʧʦʩʪʨʦʝʥʠʝ ʥʘʧʨʘʚʣʷʝʪ ʫʯʘʱʠʭʩʷ ʦʪ ʪʝʭʥʦʣʦʛʠʠ ʠ ʵʩʪʝʪʠʢʠ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʨʠʩʫʥʢʘ, 

ʞʠʚʦʧʠʩʠ ʠ ʪʨʘʜʠʮʠʦʥʥʦʡ ʘʥʠʤʘʮʠʠ ʢ ʢʦʤʧʴʶʪʝʨʥʦʡ ʘʥʠʤʘʮʠʠ. ɻʦʨʠʟʦʥʪʘʣʴʥʦʝ ʧʦʩʪʨʦʝʥʠʝ ʢʫʨʩʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʢʦʤʧʴʶʪʝʨʥʫʶ ʘʥʠʤʘʮʠʶ ʢʘʢ ʦʜʥʦ ʠʟ ʩʨʝʜʩʪʚ ʥʦʚʳʭ ʤʫʣʴʪʠʤʝʜʠʘ-ʪʝʭʥʦʣʦʛʠʡ. 

ɹʳʣʦ ʙʳ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʚʝʩʪʠ ʚ ʧʨʦʛʨʘʤʤʫ ʢʫʨʩ ʦʩʚʦʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʛʨʘʬʠʯʝʩʢʠʭ ʠ ʘʥʠʤʘʮʠ-

ʦʥʥʳʭ ʧʘʢʝʪʦʚ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʙʫʯʘʶʱʠʡʩʷ ʧʦʥʠʤʘʣ ʦʙʱʫʶ ʢʘʨʪʠʥʫ ʢʦʤʧʴʶʪʝʨʥʳʭ ʘʥʠʤʘʮʠʦʥʥʳʭ 

ʩʨʝʜʩʪʚ ʠ ʤʦʛ ʧʨʦʚʦʜʠʪʴ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʠʭ ʘʥʘʣʠʟ. ʆʜʥʘʢʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʦʚ, ʦʪʚʦʜʠ-

ʤʦʝ ʥʘ ʵʣʝʢʪʠʚʥʳʝ ʢʫʨʩʳ, ʥʝʚʝʣʠʢʦ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʧʝʨʝʜ ʧʝʜʘʛʦʛʦʤ ʚʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʘ ʧʦʜʙʦʨʘ 

ʛʨʘʬʠʯʝʩʢʦʛʦ ʨʝʜʘʢʪʦʨʘ ʩ ʮʝʣʴʶ ʦʙʫʯʝʥʠʷ ʰʢʦʣʴʥʠʢʦʚ. 

ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʧʨʦʛʨʘʤʤʳ ʢʦʤʧʴʶʪʝʨʥʦʡ ʘʥʠʤʘʮʠʠ. 

1) Macromedia Flash. 

Macromedia Flash ï ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʩʦʟʜʘʥʠʷ ʘʥʠʤʠʨʦʚʘʥʥʳʭ ʦʙʲʝʢʪʦʚ (ʠʟʦʙʨʘʞʝʥʠʡ, ʩʭʝʤ ʥʘ-

ʚʠʛʘʮʠʠ, ʜʠʥʘʤʠʯʝʩʢʠʭ ʠʥʪʝʨʥʝʪ-ʢʦʥʩʪʨʫʢʮʠʡ, ʠʛʨ, ʧʨʦʠʛʨʳʚʘʪʝʣʝʡ, ʤʫʣʴʪʬʠʣʴʤʦʚ, ʤʫʟʳʢʘʣʴʥʦʛʦ 

ʚʠʜʝʦʤʘʪʝʨʠʘʣʘ ʠ ʪ. ʜ.) ʥʘ ʙʘʟʝ ʚʝʢʪʦʨʥʦʡ ʛʨʘʬʠʢʠ ʩ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʧʦʜʜʝʨʞʢʦʡ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʠ 

(ʨʠʩ. 1). 

ʇʨʦʛʨʘʤʤʘ Flash ʧʨʦʰʣʘ ʨʘʟʚʠʪʠʝ ʦʪ ʦʙʳʯʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʭʫʜʦʞʥʠʢʘ-ʘʥʠʤʘʪʦʨʘ ʜʦ ʥʝʟʘʚʠ-

ʩʠʤʦʛʦ ʩʨʝʜʩʪʚʘ ʨʘʟʨʘʙʦʪʢʠ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʧʨʦʜʫʢʪʦʚ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʪʨʫʜʥʦ ʚʦʦʙʨʘʟʠʪʴ 

ʀʥʪʝʨʥʝʪ ʙʝʟ Flash ʠ ʚʩʝʛʦ ʪʦʛʦ, ʯʪʦ ʙʳʣʦ ʩʦʟʜʘʥʦ ʙʣʘʛʦʜʘʨʷ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ. 

ʇʝʨʚʳʡ ʧʨʦʜʫʢʪ Flash ʚʳʧʫʩʪʠʣʘ ʚ ʤʠʨ ʢʦʤʧʘʥʠʷ Macromedia ʚ ʢʦʥʮʝ 1996 ʛʦʜʘ. ʉʘʤʫʶ ʧʝʨ-

ʚʫʶ ʝʛʦ ʚʝʨʩʠʶ ð ʚʝʢʪʦʨʥʳʡ ʨʝʜʘʢʪʦʨ SmartSketch ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʣʣʶʩʪʨʘʮʠʡ ʩʪʠʣʫʩʦʤ ð ʟʘ ʪʨʠ 

ʛʦʜʘ ʜʦ ʵʪʦʛʦ ʨʘʟʨʘʙʦʪʘʣʠ ʧʨʦʛʨʘʤʤʠʩʪʳ ɼʞ. ɻʝʡ ʠ ʈ. ʊʘʮʫʤʠ. ɺ ʤʘʝ 1996 ʛʦʜʘ ʧʦʷʚʠʣʩʷ ʫʣʫʯʰʝʥ-

ʥʳʡ ʚʘʨʠʘʥʪ ʧʨʦʛʨʘʤʤʳ ʚ ʚʠʜʝ ʧʣʘʛʠʥʘ ʢ ʙʨʘʫʟʝʨʫ Netscape. ʆʥ ʥʘʟʳʚʘʣʩʷ Future Splash Animator ʠ 

ʧʦʟʚʦʣʷʣ ʩʦʟʜʘʚʘʪʴ ʘʥʠʤʘʮʠʶ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ Macromedia Flash ʫʩʠʣʝʥʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʜʠʟʘʡʥʝʨʘʤʠ ʠ ʚʝʙ-ʭʫʜʦʞʥʠʢʘ-

ʤʠ, ʪʘʢ ʢʘʢ ʜʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʧʨʦʩʪʘ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠ ʧʨʠ ʵʪʦʤ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʚʝʙ-ʧʨʦʝʢʪʳ ʩʦ 

ʟʚʫʢʦʚʦʡ ʘʥʠʤʘʮʠʝʡ. 

 

ʈʠʩ. 1. ʆʢʥʦ ʧʨʦʛʨʘʤʤʳ Macromedia Flash 

2) GIMP 

GNU Image Manipulation Program ʠʣʠ GIMP (ɻʠʤʧ) ï ʨʘʩʪʨʦʚʳʡ ʛʨʘʬʠʯʝʩʢʠʡ ʨʝʜʘʢʪʦʨ, ʧʨʝʜʥʘ-

ʟʥʘʯʝʥʥʳʡ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʦʙʨʘʙʘʪʳʚʘʥʠʷ ʨʘʩʪʨʦʚʦʡ ʛʨʘʬʠʢʠ ʩ ʯʘʩʪʠʯʥʦʡ ʧʦʜʜʝʨʞʢʦʡ ʚʝʢʪʦʨ-

ʥʦʡ ʛʨʘʬʠʢʠ (ʨʠʩ. 2). ʇʨʦʝʢʪ ʦʩʥʦʚʘʥ ʚ 1995 ʛʦʜʫ ʉʧʝʥʩʝʨʦʤ ʂʠʤʙʝʣʣʦʤ ʠ ʇʠʪʝʨʦʤ ʄʘʪʪʠʩʦʤ ʢʘʢ 

ʜʠʧʣʦʤʥʳʡ ʧʨʦʝʢʪ, ʚ ʜʘʥʥʳʡ ʧʝʨʠʦʜ ʨʘʟʚʠʚʘʝʪʩʷ ʚʦʣʦʥʪʝʨʘʤʠ ʥʘ ʫʩʣʦʚʠʷʭ GNU General Public 

License. 
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ʈʠʩ. 2. ʆʢʥʦ ʧʨʦʛʨʘʤʤʳ GNU 

3) Easy GIF Animator 

Easy GIF Animator ʠʤʝʝʪ ʧʨʠʚʳʯʥʳʡ ʠʥʪʝʨʬʝʡʩ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʣʝʛʢʦ ʝʝ ʦʩʚʦʠʪʴ, ʧʦʤʠ-

ʤʦ ʨʠʩʦʚʘʥʠʷ ʘʥʠʤʘʮʠʠ, ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʚʠʜʝʦ-ʘʥʠʤʘʮʠʶ ʠʟ ʨʠʩʫʥʢʘ. ɽʱʝ ʦʜʥʠʤ ʧʣʶʩʦʤ ʧʨʦʛʨʘʤʤʳ 

ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʭʨʘʥʝʥʠʷ ʘʥʠʤʘʮʠʠ ʚ 6 ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʪʘʭ, ʥʫ, ʠ ʢʦʥʝʯʥʦ ʞʝ, ʰʘʙʣʦʥʳ, ʩ 

ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʧʨʠʫʢʨʘʩʠʪʴ ʩʚʦʡ ʩʘʡʪ ʢʨʘʩʠʚʳʤʠ ʘʥʠʤʠʨʦʚʘʥʥʳʤʠ ʨʝʢʣʘʤʥʳʤʠ ʙʘʥʥʝʨʘ-

ʤʠ ʠʣʠ ʞʝ ʢʥʦʧʢʘʤʠ (ʩʤ. ʨʠʩ. 3). 

 

ʈʠʩ. 3. ʆʢʥʦ ʧʨʦʛʨʘʤʤʳ Easy GIF Animator 

4) After Affects 

Adobe After Effects ï ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʚʠʜʝʦ ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʧʦ-

ʤʠʤʦ ʧʦʟʚʦʣʷʶʱʘʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʮʠʬʨʦʚʳʝ ʚʠʜʝʦʵʬʬʝʢʪʳ. ʏʘʱʝ ʚʩʝʛʦ ʜʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ 

ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʩʦʟʜʘʥʠʠ ʨʝʢʣʘʤʥʳʭ ʨʦʣʠʢʦʚ, ʤʫʟʳʢʘʣʴʥʳʭ ʢʣʠʧʦʚ, ʪʠʪʨʦʚ ʜʣʷ ʪʝʣʝʚʠʟʠʦʥʥʳʭ ʠ 

ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʢʣʠʧʦʚ, ʥʫ ʠ ʢʦʥʝʯʥʦ ʞʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʘʥʠʤʘʮʠʠ ʠ ʪ.ʧ. (ʩʤ. ʨʠʩ. 4). 

 

ʈʠʩ. 4. ʆʢʥʦ ʧʨʦʛʨʘʤʤʳ Adobe After Effects 
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ʉʦʚʨʝʤʝʥʥʳʝ ʛʨʘʬʠʯʝʩʢʠʝ ʜʠʟʘʡʥʝʨʳ, ʭʫʜʦʞʥʠʢʠ (ʨʝʞʠʩʩʝʨʳ) ʠ ʨʝʜʘʢʪʦʨʳ ʚʠʜʝʦ ʚʩʝ ʙʦʣʴʰʝ 

ʧʨʠʤʝʥʷʶʪ ʧʨʦʛʨʘʤʤʫ Adobe After Effects ʚ ʩʚʦʠʭ ʨʘʙʦʪʘʭ. ʄʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ 

ʩʪʘʣʘ ʧʨʦʤʳʰʣʝʥʥʳʤ ʩʪʘʥʜʘʨʪʦʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʠʜʝʦʵʬʬʝʢʪʦʚ ʠ ʛʨʘʬʠʢʠ ʜʚʠʞʝʥʠʷ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ 

ʞʠʟʥʠ ʥʘʰʝʛʦ ʦʙʱʝʩʪʚʘ.  

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʧʦʧʫʣʷʨʥʳʭ ʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦ-

ʛʨʘʤʤ. 
ʊʘʙʣʠʮʘ 1 

ʉʨʘʚʥʝʥʠʝ ʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ 

ʂʨʠʪʝʨʠʠ ʩʨʘʚʥʝʥʠʷ Macromedia Flash GIMP  Easy GIF Animator After Affects 

ɹʝʩʧʣʘʪʥʦʩʪʴ + + + + 

ʃʝʛʢʦʩʪʴ ʦʩʚʦʝʥʠʷ + - - + 

ʉʣʦʞʥʳʡ ʠʥʪʝʨʬʝʡʩ + - - + 

ʈʘʙʦʪʘ ʩ ʚʝʙ-ʩʪʨʘʥʠʮʘʤʠ + + + + 

ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʫʨʦʚʝʥʴ + - - + 

ʆʪʢʨʳʪʘʷ ʘʨʭʠʪʝʢʪʫʨʘ + + + + 

ɺʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʩ çʯʫ-

ʞʠʤʠè ʬʦʨʤʘʪʘʤʠ ʬʘʡʣʦʚ 
+ + + + 

ɹʝʩʧʣʘʪʥʳʝ ʦʙʥʦʚʣʝʥʠʷ + + + + 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʝ ʚʨʝʤʷ ʫʛʘʩʥʫʚʰʠʡ ʠʥʪʝʨʝʩ ʢ ʤʫʣʴʪʠʧʣʠʢʘʮʠʠ ʚʦʟʨʘʩʪʘʝʪ, ʢʦʤʧʴʶʪʝʨʥʘʷ ʘʥʠʤʘ-

ʮʠʷ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ. ʇʦʵʪʦʤʫ ʟʥʘʢʦʤʩʪʚʦ ʰʢʦʣʴʥʠʢʦʚ ʩ ʦʩʥʦʚʘʤʠ ʩʦʟʜʘʥʠʷ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ ʧʦʤʦʞʝʪ ʥʝ ʪʦʣʴʢʦ ʨʘʟʚʠʪʴ ʠʭ ʪʚʦʨʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ, ʥʦ ʠ ʦʧʨʝʜʝʣʠʪʴʩʷ ʩ 

ʚʳʙʦʨʦʤ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʠ.  
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ɼ.ɼ. ʅʘʩʳʨʦʚʘ, ʩʪʫʜʝʥʪ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɽ.ɺ. ʂʠʨʛʠʟʦʚʘ, ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʛ. ʃʝʩʦʩʠʙʠʨʩʢ, ʃʝʩʦʩʠʙʠʨʩʢʠʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ ʉʠʙʠʨʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ) 

ʆʉʅʆɺʅʓɽ ɺʆɿʄʆɾʅʆʉʊʀ ʇʈʀʄɽʅɽʅʀʗ ʇɸʂɽʊɸ MATHCAD   
ɺ ʆɹʈɸɿʆɺɸʊɽʃʔʅʆʄ ʇʈʆʎɽʉʉɽ 

ʆʙʨʘʟʦʚʘʥʠʝ ʚ ʥʘʰʝ ʚʨʝʤʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦ-

ʛʠʡ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʣʝʛʢʦ ʫʩʚʦʠʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʩʜʝʣʘʪʴ ʦʙʫʯʝʥʠʝ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ. ʉʝʡ-

ʯʘʩ ʩʦʟʜʘʥʦ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʛʨʘʤʤ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʨʦʚʦʜʠʪʴ ʚʳʯʠʩʣʝʥʠʷ, ʩʪʨʦʠʪʴ ʛʨʘʬʠʢʠ ʠ 

ʜʠʘʛʨʘʤʤʳ, ʠʥʪʝʛʨʠʨʦʚʘʪʴ, ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʦʙʨʘʙʘʪʳʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ. ʀʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʧʨʦʛʨʘʤ-

ʤʳ ʜʣʷ ʨʝʰʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʧʨʠʦʙʨʝʣʠ ʧʦʧʫʣʷʨʥʦʩʪʴ ʚʦ ʚʩʝʭ ʥʘʫʢʘʭ ï ʝʩʪʝʩʪʚʝʥʥʳʭ, ʩʦ-

ʮʠʘʣʴʥʳʭ, ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʜʨ. ʆʩʥʦʚʥʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʪʘʢʠʭ ʧʨʦʛʨʘʤʤ ʷʚʣʷʶʪʩʷ ʠʥʞʝʥʝʨʳ, ʠʩ-

ʩʣʝʜʦʚʘʪʝʣʠ, ʘʨʭʠʪʝʢʪʦʨʳ ʠ, ʙʝʟʫʩʣʦʚʥʦ, ʧʨʝʧʦʜʘʚʘʪʝʣʠ. ʈʘʟʚʠʪʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʧʦʷʚʣʝ-

ʥʠʝ ʤʥʦʞʝʩʪʚʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʘʢʝʪʦʚ ʤʝʥʷʶʪ ʧʨʦʮʝʩʩ ʠʟʫʯʝʥʠʷ ʢʫʨʩʘ ʤʘʪʝʤʘʪʠʢʠ, ʢʘʢ ʚ ʰʢʦʣʘʭ, 

ʪʘʢ ʠ ʚ ʚʫʟʘʭ. ɺ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʚʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʳ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʢʦʣʠʯʝʩʪʚʘ ʫʯʝʙ-

ʥʳʭ ʯʘʩʦʚ ʠ ʚʦʟʨʘʩʪʘʶʱʠʡ ʧʦʪʦʢ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʠʚʦʜʷʪ ʥʝ ʪʦʣʴʢʦ ʢ ʩʦʢʨʘʱʝʥʠʶ ʢʫʨʩʘ ʤʘʪʝʤʘʪʠʢʠ, 

ʥʦ ʠ ʢ ʦʪʩʫʪʩʪʚʠʶ ʥʘʚʳʢʦʚ ʨʘʙʦʪʳ ʩ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʧʘʢʝʪʘʤʠ, ʯʪʦ, ʢ ʩʦʞʘʣʝʥʠʶ, ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʝ ʙʫʜʫʱʠʭ ʠʥʞʝʥʝʨʦʚ, ʫʯʝʥʳʭ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʜʣʷ ʨʘʙʦʪʳ ʥʘ ʩʦʚʨʝ-

ʤʝʥʥʦʤ ʫʨʦʚʥʝ. ʆʜʥʦʡ ʠʟ ʪʘʢʠʭ ʧʨʦʛʨʘʤʤ, ʧʦʟʚʦʣʷʶʱʠʭ ʣʝʛʢʦ ʦʙʨʘʙʦʪʘʪʴ ʯʠʩʣʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ, 

ʷʚʣʷʝʪʩʷ MathCAD. 

MathCAD ï ʧʘʢʝʪ, ʢʦʪʦʨʳʡ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʨʘʩʯʸʪʦʚ ʚ ʨʘʟʥʳʭ 

ʦʙʣʘʩʪʷʭ ʥʘʫʢʠ. ʆʥ ʨʘʟʨʘʙʦʪʘʥ ʘʤʝʨʠʢʘʥʩʢʦʡ ʬʠʨʤʦʡ MathSoft ʚ ʚʦʩʴʤʠʜʝʩʷʪʳʝ ʛʦʜʳ ʧʨʦʰʣʦʛʦ ʩʪʦ-

ʣʝʪʠʷ. ʆʩʥʦʚʥʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʜʘʥʥʦʛʦ ʧʘʢʝʪʘ ʷʚʣʷʶʪʩʷ: 
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1. ʆʙʱʝʧʨʠʥʷʪʳʡ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʷʟʳʢ, ʢʦʪʦʨʳʡ ʦʙʣʝʛʯʘʝʪ ʦʙʱʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʧʨʦʛʨʘʤ-

ʤʦʡ.  

2. ʆʙʲʝʜʠʥʝʥʠʝ ʪʝʢʩʪʦʚʦʛʦ ʨʝʜʘʢʪʦʨʘ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʱʝʧʨʠʥʷʪʦʛʦ ʤʘʪʝʤʘ-

ʪʠʯʝʩʢʦʛʦ ʷʟʳʢʘ, ʢʦʪʦʨʦʝ ʧʨʠʚʦʜʠʪ ʢ ʩʦʟʜʘʥʠʶ ʢʦʥʝʯʥʦʛʦ ʜʦʢʫʤʝʥʪʘ.  

3. ʆʛʨʦʤʥʳʝ ʛʨʘʬʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʠʩʧʦʣʴʟʫʷ ʢʦʪʦʨʳʝ ʧʦʣʴʟʦʚʘʪʝʣʴ ʜʦʩʪʠʛʘʝʪ ʥʘʠʙʦʣʝʝ 
ʪʦʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʚ ʩʚʦʠʭ ʚʳʯʠʩʣʝʥʠʷʭ. 

ʀʥʪʝʨʬʝʡʩ MathCAD ʧʨʦʩʪʦʡ ʠ ʧʦʥʷʪʥʳʡ, ʠ ʵʪʦ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ʧʨʦʛʨʘʤʤʳ. 

ʈʘʙʦʪʘʪʴ ʩ ʥʝʡ, ʧʨʦʚʦʜʠʪʴ ʨʘʩʯʸʪʳ ʤʦʞʝʪ ʣʶʙʦʡ ʯʝʣʦʚʝʢ. ɼʦʩʪʘʪʦʯʥʦ ʟʘʧʫʩʪʠʪʴ ʧʨʦʛʨʘʤʤʫ, ʚʳʙʨʘʪʴ 

ʪʫ ʦʙʣʘʩʪʴ, ʛʜʝ ʙʫʜʫʪ ʧʨʦʠʟʚʦʜʠʤʳʝ ʚʳʯʠʩʣʝʥʠʷ, ʠ ʥʘʯʘʪʴ ʚʚʦʜʠʪʴ ʯʠʩʣʦʚʳʝ ʟʥʘʯʝʥʠʷ ʠʣʠ ʤʘʪʝʤʘʪʠ-

ʯʝʩʢʠʝ ʦʙʲʝʢʪʳ (ʬʦʨʤʫʣʳ, ʪʘʙʣʠʮʳ ʠ ʪ.ʜ.), ʘ ʪʘʢʞʝ ʩʪʨʦʠʪʴ ʛʨʘʬʠʢʠ. ʀʥʪʝʨʬʝʡʩ MathCAD ʧʨʝʜʩʪʘʚ-

ʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

ʈʠʩ. 1. ʀʥʪʝʨʬʝʡʩ MathCAD 

ʀʤʝʶʪʩʷ ʦʙʣʘʩʪʠ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ: 

1. ʊʝʢʩʪʦʚʳʝ ʦʙʣʘʩʪʠ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪʩʷ ʧʨʠ ʥʘʞʘʪʠʠ ʢʥʦʧʢʠ, ʠʤʝʶʱʝʡ ʚʠʜ ʙʫʢʚʳ ɸ. 

2. ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʦʙʣʘʩʪʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʱʝʣʯʢʝ ʤʳʰʴʶ ʥʘ ʣʶʙʦʡ ʦʙʣʘʩʪʠ ʜʦʢʫʤʝʥʪʘ 
(ʧʦʷʚʣʷʝʪʩʷ ʢʨʘʩʥʳʡ ʢʨʝʩʪʠʢ). ʇʦʩʣʝ ʱʝʣʯʢʘ ʤʦʞʥʦ ʚʚʦʜʠʪʴ ʥʫʞʥʳʝ ʥʘʤ ʬʦʨʤʫʣʳ ʠ ʧʨʦʚʦʜʠʪʴ ʨʘʩ-

ʯʸʪʳ. 

ɺ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ MathCAD ʚʦ ʤʥʦʛʦʤ ʦʙʣʝʛʯʘʝʪ ʨʘʙʦʪʫ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʤʘʪʝʤʘʪʠ-

ʢʠ, ʠʥʬʦʨʤʘʪʠʢʠ, ʬʠʟʠʢʠ ʠ ʜʨʫʛʠʭ ʥʘʫʢ, ʪʨʝʙʫʶʱʠʭ ʧʨʦʚʝʜʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ. ʆʩʥʘʱʝ-

ʥʠʝ ʫʯʝʥʠʯʝʩʢʠʭ ʘʫʜʠʪʦʨʠʡ ʠʥʪʝʨʘʢʪʠʚʥʳʤʠ ʜʦʩʢʘʤʠ ʧʦʤʦʛʘʝʪ ʧʨʦʚʦʜʠʪʴ ʨʘʩʯʸʪʳ, ʨʝʰʘʪʴ ʩʠʩʪʝʤʳ 

ʫʨʘʚʥʝʥʠʡ, ʨʘʙʦʪʘʪʴ ʩ ʬʫʥʢʮʠʷʤʠ, ʩʪʨʦʠʪʴ ʛʨʘʬʠʢʠ, ʜʠʘʛʨʘʤʤʳ, ʚʳʯʠʩʣʷʪʴ ʧʨʝʜʝʣʳ ʠ ʠʥʪʝʛʨʘʣʳ ʚ 

ʨʝʘʣʴʥʦʤ ʨʝʞʠʤʝ. ʈʘʙʦʪʘ ʩ ʛʨʘʬʠʢʘʤʠ ʚʩʝʛʜʘ ʚʳʟʳʚʘʝʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʪʨʫʜʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʙʳʪʴ ʚʳʟʚʘʥʳ ʤʥʦʞʝʩʪʚʦʤ ʧʨʠʯʠʥ. ʆʜʥʦʡ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʩʪʴ ʜʘʥʥʦʡ ʬʫʥʢʮʠʠ. ɿʥʘʯʝʥʠʷ 

ʬʫʥʢʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʥʘʩʪʦʣʴʢʦ ʤʘʣʳ ʠʣʠ ʚʝʣʠʢʠ, ʯʪʦ ʥʘ ʨʝʘʣʴʥʦʤ ʙʫʤʘʞʥʦʤ ʣʠʩʪʝ ʙʫʜʝʪ ʦʯʝʥʴ ʪʨʫ-

ʜʦʸʤʢʦ ʧʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢ. MathCAD ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʙʣʝʛʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʦʚ 

ʬʫʥʢʮʠʡ. ʄʦʞʥʦ ʫʚʠʜʝʪʴ ʥʘʠʙʦʣʝʝ ʪʦʯʥʳʡ ʚʠʜ ʥʫʞʥʦʛʦ ʛʨʘʬʠʢʘ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʝʸ ʟʥʘʯʝʥʠʡ, ʢʦʦʨ-

ʜʠʥʘʪ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʠ ʧʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢ, ʥʫʞʥʦ ʚʳʧʦʣʥʠʪʴ ʪʨʠ ʦʯʝʥʴ ʧʨʦʩʪʳʭ ʜʝʡʩʪʚʠʷ. 

ɺʦ-ʧʝʨʚʳʭ, ʥʘʞʘʪʴ ʢʥʦʧʢʦʡ ʤʳʰʠ ʚ ʪʦʤ ʤʝʩʪʝ ʵʢʨʘʥʘ, ʛʜʝ ʥʫʞʥʦ ʩʦʟʜʘʪʴ ʛʨʘʬʠʢ. ɺʦ-ʚʪʦʨʳʭ, ʧʦʣʴʟʦ-

ʚʘʪʝʣʴ ʚʳʙʠʨʘʝʪ ʥʝʦʙʭʦʜʠʤʳʡ ʚʠʜ ʛʨʘʬʠʢʘ ʠʟ ʤʝʥʶ ɻʨʘʬʠʢʘ, ʧʨʠ ʵʪʦʤ ʧʨʦʛʨʘʤʤʘ ʩʦʟʜʘʩʪ ʧʫʩʪʦʡ 

ʛʨʘʬʠʢ ʩ ʧʦʣʷʤʠ, ʚ ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʢʦʦʨʜʠʥʘʪʳ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪʩʷ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ. ʇʦ-

ʩʣʝ ʯʝʛʦ ʥʫʞʥʦ ʥʘʞʘʪʴ ʢʣʘʚʠʰʫ F9, ʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʩʤʦʞʝʪ ʫʚʠʜʝʪʴ ʩʚʦʡ ʧʦʩʪʨʦʝʥʥʳʡ ʛʨʘʬʠʢ ʠ ʧʨʦ-

ʜʦʣʞʘʪʴ ʨʘʙʦʪʘʪʴ ʩ ʥʠʤ. 

ʇʨʦʛʨʘʤʤʘ ʨʘʙʦʪʘʝʪ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʚʠʜʘʤʠ ʛʨʘʬʠʢʦʚ (ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠ-

ʩʫʥʢʝ 2): 

1. ʇʦʣʷʨʥʳʡ; 

2. ɼʝʢʘʨʪʦʚʳʡ; 

3. ʇʦʚʝʨʭʥʦʩʪʠ; 

4. ʂʘʨʪʘ ʣʠʥʠʡ ʫʨʦʚʥʷ; 

5. ɺʝʢʪʦʨʥʦʝ ʧʦʣʝ; 

6. ʊʨʝʭʤʝʨʥʳʡ ʪʦʯʝʯʥʳʡ; 

7. ʊʨʝʭʤʝʨʥʘʷ ʩʪʦʣʙʯʘʪʘʷ ʜʠʘʛʨʘʤʤʘ. 
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ʈʠʩ. 2. ɺʠʜʳ ʛʨʘʬʠʢʦʚ ʚ MathCAD  

ʅʘʧʨʠʤʝʨ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ, ʦʙʲʷʩʥʷʷ ʪʝʤʫ ʫʯʝʥʠʢʘʤ (ʩʪʫʜʝʥʪʘʤ), ʧʦʢʘʟʳʚʘʝʪ ʠʟʤʝʥʝʥʠʝ ʧʦʚʝʜʝ-

ʥʠʷ ʬʫʥʢʮʠʠ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʟʥʘʯʝʥʠʷ ʟʘʚʠʩʠʤʦʡ ʧʝʨʝʤʝʥʥʦʡ (ʨʠʩʫʥʦʢ 3). ʊʝʤ ʩʘʤʳʤ ʫʨʦʢʠ (ʣʝʢʮʠʠ) 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʩʪʘʥʦʚʷʪʩʷ ʠʥʪʝʨʝʩʥʳʤʠ ʠ ʫʚʣʝʢʘʪʝʣʴʥʳʤʠ. ʇʨʦʛʨʘʤʤʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʚʳ-

ʧʦʣʥʝʥʠʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʠ ʘʥʘʣʠʟʝ ʢʘʢʠʭ-ʣʠʙʦ ʠʩʭʦʜʥʳʭ ʟʥʘʯʝʥʠʡ, ʢʦʪʦʨʳʝ ʜʘʥʳ ʜʣʷ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘ. MathCAD ʷʚʣʷʝʪʩʷ ʦʪʣʠʯʥʳʤ ʧʦʤʦʱʥʠʢʦʤ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ ʩʣʦʞʥʳʭ ʚʳʨʘʞʝ-

ʥʠʡ, ʥʘʧʨʠʤʝʨ, ʥʘʭʦʞʜʝʥʠʷ ʢʦʨʥʷ n-ʦʡ ʩʪʝʧʝʥʠ ʠʟ ʥʝʢʦʪʦʨʦʛʦ ʯʠʩʣʘ ʠʣʠ ʚʦʟʚʝʜʝʥʠʷ ʦʛʨʦʤʥʦʛʦ ʚʳ-

ʨʘʞʝʥʠʷ ʚ 30 ʩʪʝʧʝʥʴ. ʉ ʧʦʤʦʱʴʶ Mathcad ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʠ ʧʨʦʚʦʜʠʪʴ ʵʣʝʢʪʨʦʥʥʳʝ ʩʝʤʠʥʘʨʳ, ʢʦ-

ʪʦʨʳʝ ʨʘʩʰʠʨʷʶʪ ʘʫʜʠʪʦʨʠʶ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʪʦʡ ʠʣʠ ʠʥʦʡ ʦʙʣʘʩʪʴʶ ʣʶʜʝʡ. ʊʘʢʘʷ ʪʝʭʥʦʣʦʛʠʷ 

ʩʦʟʜʘʸʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʦ ʵʢʦʥʦʤʠʠ ʚʨʝʤʝʥʠ ʠ ʠʥʳʭ ʨʝʩʫʨʩʦʚ. ɺ ʩʝʤʠʥʘʨ ʤʦʞʥʦ ʚʢʣʶ-

ʯʠʪʴʩʷ ʚ ʫʜʦʙʥʦʝ ʜʣʷ ʩʝʙʷ ʚʨʝʤʷ ʠ ʚ ʫʜʦʙʥʦʤ ʤʝʩʪʝ. ʇʨʝʧʦʜʘʚʘʪʝʣʴ(ʦʨʛʘʥʠʟʘʪʦʨ ʩʝʤʠʥʘʨʘ) ʠʩʧʦʣʴʟʫ-

ʝʪ ʠʥʩʪʨʫʤʝʥʪʳ MathCAD ʜʣʷ ʥʘʛʣʷʜʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠ ʦʙʲʷʩʥʝʥʠʠ ʤʘʪʝʨʠʘʣʘ. ɺ 

MathCAD ʣʝʛʢʦ ʤʦʞʥʦ ʚʩʪʘʚʠʪʴ ʠʥʪʝʨʝʩʥʳʝ ʢʘʨʪʠʥʢʠ ʠ ʥʝʙʦʣʴʰʠʝ ʚʠʜʝʦʨʦʣʠʢʠ. ʄʘʪʝʤʘʪʠʯʝʩʢʠʡ 

ʧʘʢʝʪ ʦʙʝʩʧʝʯʠʪ ʚʩʝ ʫʜʦʙʩʪʚʘ ʨʘʙʦʪʳ ʩ ʯʠʩʣʦʚʦʡ ʠʥʬʦʨʤʘʮʠʝʡ. MathCAD ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʚ ʥʘʫʯ-

ʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʠ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʷ ʥʘʫʯʥʳʭ ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʡ, 

ʤʝʪʦʜʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʪʘʭ. ʈʘʙʦʪʘ ʚ ʜʘʥʥʦʤ ʨʝʜʘʢʪʦʨʝ ʧʦʟʚʦʣʷʪʴ ʩʵʢʦʥʦʤʠʪʴ 

ʚʨʝʤʷ ʚʳʯʠʩʣʝʥʠʷ ʩʣʦʞʥʝʡʰʠʭ ʬʫʥʢʮʠʡ. 

 

 

ʈʠʩ. 3. ʀʟʤʝʥʝʥʠʝ ʧʦʚʝʜʝʥʠʷ ʬʫʥʢʮʠʠ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʟʥʘʯʝʥʠʷ ʟʘʚʠʩʠʤʦʡ ʧʝʨʝʤʝʥʥʦʡ 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʦʟʥʘʢʦʤʣʝʥʠʠ ʩʪʫʜʝʥʪʦʚ ʩ ʥʦʚʳʤ ʤʘʪʝ-

ʨʠʘʣʦʤ, ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ ʠ ʧʦʚʪʦʨʝʥʠʷ ʠʟʫʯʝʥʥʦʛʦ. MathCAD ʷʚʣʷʝʪʩʷ ʧʦʧʫʣʷʨʥʳʤ ʧʨʦʜʫʢʪʦʤ, ʢʦʪʦ-

ʨʳʡ ʠʩʧʦʣʴʟʫʶʪ ʰʢʦʣʴʥʠʢʠ ʠ ʩʪʫʜʝʥʪʳ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʧʨʦ-

ʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʨʝʰʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʩ ʢʘʞʜʳʤ ʜʥʸʤ ʩʪʘʥʦʚʠʪʩʷ ʚʩʸ ʙʦʣʴʰʝ ʠ ʙʦʣʴ-

ʰʝ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʨʘʟʚʠʪʠʝʤ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ. ʄʦʣʦʜʦʝ ʧʦʢʦʣʝʥʠʝ ʙʳʩʪʨʦ 

ʫʩʚʘʠʚʘʝʪ ʥʦʚʝʡʰʠʝ ʧʨʦʛʨʘʤʤʳ, ʪʝʭʥʦʣʦʛʠʠ. ʅʝʢʦʪʦʨʳʝ ʚʥʦʩʷʪ ʩʚʦʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʵʪʠʭ ʧʨʦ-

ʛʨʘʤʤ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʙʨʘʟʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʧʨʦʮʝʩʩʦʤ, ʦʩʥʦʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ 

ʤʦʣʦʜʦʛʦ ʧʦʢʦʣʝʥʠʷ. ɹʦʣʴʰʦʡ ʦʙʲʸʤ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʢʘʞʜʦʡ ʜʠʩʮʠʧʣʠʥʝ, ʤʥʦʞʝʩʪʚʦ ʜʦʤʘʰʥʠʭ ʟʘ-

ʜʘʥʠʡ ʚ ʰʢʦʣʘʭ ʠ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʧʦʨʦʡ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʩʪʘʚʣʷʶʪ ʫ ʤʦʣʦʜʸʞʠ ʚʨʝʤʝʥʠ 

ʥʘ ʣʠʯʥʫʶ ʞʠʟʥʴ ʠ ʣʠʯʥʦʝ ʨʘʟʚʠʪʠʝ. ʆʥʠ ʠʱʫʪ ʚʩʝʚʦʟʤʦʞʥʳʝ ʩʧʦʩʦʙʳ ʩʵʢʦʥʦʤʠʪʴ ʚʨʝʤʷ ʥʘ ʚʳʧʦʣ-

ʥʝʥʠʝ ʜʦʤʘʰʥʠʭ ʟʘʜʘʥʠʡ. ɺ ʵʪʦʡ ʩʠʪʫʘʮʠʠ ʥʘ ʧʦʤʦʱʴ ʧʨʠʭʦʜʷʪ ʧʨʦʛʨʘʤʤʳ ʧʨʠʢʣʘʜʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, 
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ʢʦʪʦʨʳʝ ʥʝ ʪʦʣʴʢʦ ʵʢʦʥʦʤʷʪ ʚʨʝʤʷ, ʥʦ ʠ ʧʦʟʚʦʣʷʶʪ ʚʳʧʦʣʥʠʪʴ ʟʘʜʘʥʠʝ ʩ ʥʘʠʙʦʣʴʰʝʡ ʵʬʬʝʢʪʠʚʥʦ-

ʩʪʴʶ. ʊʘʢʞʝ ʫʯʘʱʠʝʩʷ ʤʦʛʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʚʦʠ ʣʘʙʦʨʘʪʦʨʥʳʝ ʨʘʙʦʪʳ ʧʨʠ ʧʦʤʦʱʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. 

ʅʦʚʝʡʰʠʝ ʚʝʨʩʠʠ MathCADʤʦʛʫʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʩ ʜʨʫʛʠʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ Window, ʪʘʢʠʤʠ ʢʘʢ Microsoft Excel, Microsoft PowerPoint, Microsoft Word. ʉ 

MathCAD ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʨʘʟʣʠʯʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ, ʩʦʟʜʘʚʘʷ ʩ ʧʦʤʦʱʴʶ ʙʣʦʢ-ʩʭʝʤ ʘʣʛʦʨʠʪʤʳ ʜʣʷ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʝʡ. ɹʣʦʢʠ ʤʦʞʥʦ ʩʥʘʯʘʣʘ ʩʢʘʯʠʚʘʪʴ ʚ ʠʥʪʝʨʥʝʪʝ, ʘ ʧʦʟ-

ʞʝ, ʧʦʨʘʙʦʪʘʚ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʚ ʧʨʦʛʨʘʤʤʝ, ʤʦʞʥʦ ʥʘʫʯʠʪʴʩʷ ʩʦʟʜʘʚʘʪʴ ʵʪʠ ʙʣʦʢʠ ʩʘʤʠʤ. 

 ʉʪʫʜʝʥʪʳ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʶʪ ʧʨʦʛʨʘʤʤʫ MathCAD ʜʣʷ ʢʫʨʩʦʚʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʩʦʟʜʘʥʠʷ 

ʢʘʢʠʭ-ʣʠʙʦ ʩʦʙʩʪʚʝʥʥʳʭ ʧʨʦʝʢʪʦʚ ʪʚʦʨʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʦʥʠ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʭʨʘʥʝʥʠʷ ʨʘʩʯʝʪʦʚ 

ʠ ʩʚʦʠʭ ʢʦʤʤʝʥʪʘʨʠʝʚ ʥʘ ʦʜʥʦʤ ʨʘʙʦʯʝʤ ʣʠʩʪʝ, ʤʦʛʫʪ ʧʝʯʘʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʥʠʭ ʦʙʣʘʩʪʴ ʨʘʙʦʯʝʛʦ 

ʜʦʢʫʤʝʥʪʘ. ɺʳʧʫʩʢʥʠʢʠ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʠʤʝʶʪ ʦʯʝʥʴ ʭʦʨʦʰʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʥʘ ʙʫʜʫʱʝʝ. 

ʉʝʛʦʜʥʷ ʫʨʦʚʝʥʴ ʧʦʜʛʦʪʦʚʢʠ ʚʳʧʫʩʢʥʠʢʦʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʠ ʟʘʚʝʜʝʥʠʡ ʩʨʝʜʥʝʛʦ ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʢʦʣʣʝʜʞʝʡ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʘʢʠʤ ʥʘʙʦʨʦʤ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ, ʢʦʪʦʨʳʤʠ ʦʥʠ ʚʣʘʜʝʶʪ ʥʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ. ʇʦʵʪʦʤʫ ʜʣʷ ʥʠʭ, ʢʨʦʤʝ ʦʙʰʠʨ-

ʥʳʭ ʟʥʘʥʠʡ ʜʠʩʮʠʧʣʠʥ, ʢʦʪʦʨʳʝ ʧʨʝʧʦʜʘʶʪ ʥʘ ʟʘʥʷʪʠʷʭ, ʙʦʣʴʰʦʝ ʧʨʝʜʧʦʯʪʝʥʠʝ ʜʘʸʪʩʷ ʟʘʜʘʯʝ ʦʙʫʯʝ-

ʥʠʷ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʘʷ ʝʞʝʜʥʝʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ, ʥʘʧʨʠʤʝʨ, ʚ ʙʠʟʥʝʩʝ, ʥʘʫʢʝ ʠʣʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʆʜʠʥ ʠʟ ʪʘʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʧʨʠʢʣʘʜʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ï ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʧʘʢʝʪ 

MathCAD, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʤʠʨʝ ʨʝʰʝʥʠʝʤ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʸ-

ʪʦʚ ʨʘʟʥʳʭ ʦʙʣʘʩʪʝʡ, ʠ ʧʦʵʪʦʤʫ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʪʘʣʦ ʤʠʨʦʚʳʤ ʩʪʘʥʜʘʨʪʦʤ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʚʳʯʠʩʣʝʥʠʡ. ɺʳʧʫʩʢʥʠʢʠ ɺʋɿʦʚ, ʚʣʘʜʝʶʱʠʝ MathCAD, ʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʳ. ʊʝ ʩʪʫʜʝʥʪʳ, ʢʦʪʦʨʳʝ 

ʚʣʘʜʝʶʪ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʧʘʢʝʪʦʤ MathCAD, ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤʠ ʧʨʠ ʪʨʫʜʦʫʩʪ-

ʨʦʡʩʪʚʝ, ʚʝʜʴ ʩʝʡʯʘʩ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʧʨʠ ʫʩʪʨʦʡʩʪʚʝ ʥʘ ʨʘʙʦʪʫ ʫʜʝʣʷʝʪʩʷ ʣʠʯʥʳʤ ʥʘʚʳʢʘʤ. ʈʘʙʦ-

ʪʦʜʘʪʝʣʷʤ ʚʳʛʦʜʥʦ, ʯʪʦʙʳ ʠʭ ʨʘʙʦʪʥʠʢʠ ʫʤʝʣʠ ʧʦʣʴʟʦʚʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʢʦʤʧʴʶʪʝʨʦʤ ʢʘʢ ʚʳʯʠʩʣʠ-

ʪʝʣʴʥʦʡ ʤʘʰʠʥʦʡ, ʥʦ ʠ ʝʛʦ ʧʨʦʛʨʘʤʤʘʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ MathCAD, ʙʝʟʫʩʣʦʚʥʦ, ʜʦʣʞʝʥ ʙʳʪʴ ʥʘ ʢʘʞʜʦʤ ʢʦʤʧʴʶ-

ʪʝʨʝ. ɼʣʷ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ ʩʪʫʜʝʥʪʦʚ MathCAD ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʧʦʤʦʱʥʠʢʦʚ ʚ ʨʘʙʦʪʝ ʩ ʯʠ-

ʩʣʦʚʦʡ ʠ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʝʡ. ɼʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʷʚʣʷʝʪʩʷ ʤʠʨʦʚʳʤ ʩʪʘʥʜʘʨʪʦʤ ʜʣʷ ʚʳʯʠʩʣʝʥʠʡ 

ʠʥʞʝʥʝʨʦʚ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʝʛʦ ʠʩʧʦʣʴʟʫʶʪ ʙʦʣʝʝ 300000 ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. ʉ ʧʦʤʦ-

ʱʴʶ ʫʜʦʙʥʦʛʦ ʠ ʧʦʥʷʪʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʩʧʝʮʠʘʣʠʩʪʳ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʤʙʠʥʠʨʦʚʘʪʴ ʪʝʢʩʪ, ʠʩ-

ʢʘʪʴ ʟʥʘʯʝʥʠʷ ʚʳʨʘʞʝʥʠʡ ʠ ʩʪʨʦʠʪʴ, ʯʝʨʪʠʪʴ ʛʨʘʬʠʢʠ ʥʘ ʦʜʥʦʤ ʨʘʙʦʯʝʤ ʣʠʩʪʝ. MathCAD ʦʙʝʩʧʝʯʠʚʘ-

ʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʚʢʣʶʯʘʷ ʙʦʣʝʝ ʯʝʪʳʨʸʭʩʦʪ ʚʩʪʨʦʝʥʥʳʭ ʬʫʥʢ-

ʮʠʡ ʠ ʫʧʨʘʚʣʝʥʠʝ ʝʜʠʥʠʮʘʤʠ ʠʟʤʝʨʝʥʠʷ ʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʬʦʨʤʝ. 
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ʅ.ɸ. ʅʘʫʤʦʚʘ, ʩʪʫʜʝʥʪ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʃ.ʉ. ʅʦʩʦʚʘ, ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ 

ʛ. ʏʝʣʷʙʠʥʩʢ, ʖʞʥʦ-ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʫʤʘʥʠʪʘʨʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʅɽʊʈɸɼʀʎʀʆʅʅʓɽ ʌʆʈʄʓ ʆɹʋʏɽʅʀʗ ʂɸʂ ʉʈɽɼʉʊɺʆ 

ʇʈʆʇɽɼɽɺʊʀʂʀ ʇʈʆɻʈɸʄʄʀʈʆɺɸʅʀʗ ɺ ʅɸʏɸʃʔʅʆʁ ʐʂʆʃɽ 

ʏʪʦ ʪʘʢʦʝ ʥʝʩʪʘʥʜʘʨʪʥʳʡ ʫʨʦʢ? ʅʝʦʙʭʦʜʠʤʦ ʣʠ ʧʝʜʘʛʦʛʫ ʚ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʠʙʝʛʘʪʴ ʢ ʥʝ-

ʩʪʘʥʜʘʨʪʥʳʤ ʬʦʨʤʘʤ ʫʨʦʢʘ? ʈʘʥʦ ʠʣʠ ʧʦʟʜʥʦ ʢʘʞʜʳʡ ʫʯʠʪʝʣʴ ʟʘʜʫʤʳʚʘʝʪʩʷ, ʢʘʢ ʨʘʟʥʦʦʙʨʘʟʠʪʴ ʩʚʦʠ 

çʰʘʙʣʦʥʥʳʝè ʫʨʦʢʠ, ʢʘʢ ʟʘʠʥʪʝʨʝʩʦʚʘʪʴ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝ ʫʯʘʱʠʭʩʷ, ʢʘʢ ʧʦʚʳʩʠʪʴ ʫʩʧʝʚʘʝʤʦʩʪʴ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʪʚʝʪʠʪʴ ʥʘ ʧʦʜʦʙʥʳʝ ʚʦʧʨʦʩʳ, ʨʘʩʩʤʦʪʨʠʤ ʦʩʦʙʝʥʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʫʯʠʪʝʣʷ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʬʦʨʤ ʫʨʦʢʘ. 

ʂʘʢ ʦʧʨʝʜʝʣʷʝʪʩʷ ʀ.ʇ. ʇʦʜʣʘʩʳʡ, ʥʝʩʪʘʥʜʘʨʪʥʳʡ ʫʨʦʢ ï ʫʯʝʙʥʦʝ ʟʘʥʷʪʠʝ, ʠʤʝʶʱʝʝ ʥʝʪʨʘʜʠʮʠ-

ʦʥʥʫʶ ʩʪʨʫʢʪʫʨʫ. ɺ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʚʳʜʝʣʘʶʪ ʙʦʣʝʝ ʜʝʩʷʪʠ ʪʠʧʦʚ ʥʝʩʪʘʥʜʘʨʪʥʦʛʦ ʫʨʦʢʘ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʫʧʝʥʴʶ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʟʘʥʷ-

ʪʠʷ, ʫʨʦʚʥʝʤ ʚʣʘʜʝʥʠʷ ʪʝʤ ʠʣʠ ʠʥʳʤ ʧʨʝʜʤʝʪʦʤ ʠ ʪ.ʜ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʪʠʧʘʤʠ ʥʝʩʪʘʥ-

ʜʘʨʪʥʳʭ ʫʨʦʢʦʚ ʷʚʣʷʶʪʩʷ: ʫʨʦʢʠ-çʧʦʛʨʫʞʝʥʠʷè, ʫʨʦʢʠ-ʜʝʣʦʚʳʝ ʠʛʨʳ, ʫʨʦʢʠ-ʧʨʝʩʩ-ʢʦʥʬʝʨʝʥʮʠʠ, 

ʫʨʦʢʠ-ʩʦʨʝʚʥʦʚʘʥʠʷ, ʫʨʦʢʠ ʪʠʧʘ ʂɺʅ, ʪʝʘʪʨʘʣʠʟʦʚʘʥʥʳʝ ʫʨʦʢʠ, ʫʨʦʢʠ-ʢʦʥʩʫʣʴʪʘʮʠʠ, ʢʦʤʧʴʶʪʝʨʥʳʝ 
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ʫʨʦʢʠ, ʫʨʦʢʠ ʩ ʛʨʫʧʧʦʚʳʤʠ ʬʦʨʤʘʤʠ ʨʘʙʦʪʳ, ʫʨʦʢʠ ʚʟʘʠʤʦʦʙʫʯʝʥʠʷ ʫʯʘʱʠʭʩʷ, ʫʨʦʢʠ ʪʚʦʨʯʝʩʪʚʘ, 

ʫʨʦʢʠ-ʘʫʢʮʠʦʥʳ, ʫʨʦʢʠ, ʢʦʪʦʨʳʝ ʚʝʜʫʪ ʫʯʘʱʠʝʩʷ, ʫʨʦʢʠ-ʟʘʯʝʪʳ, ʫʨʦʢʠ-ʩʦʤʥʝʥʠʷ ʠ ʪ.ʜ. [3]. 

ʄʳ ʨʝʰʠʣʠ ʠʟʫʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʬʦʨʤ ʫʨʦʢʘ ʜʣʷ ʠʟʫʯʝʥʠʷ ʧʨʦ-

ʛʨʘʤʤʠʨʦʚʘʥʠʷ ʫʯʝʥʠʢʘʤʠ ʥʘʯʘʣʴʥʳʭ ʢʣʘʩʩʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ ʜʝʡʩʪʚʫʝʪ ʌʝ-

ʜʝʨʘʣʴʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʩʪʘʥʜʘʨʪ ʚʪʦʨʦʛʦ ʧʦʢʦʣʝʥʠʷ (ʌɻʆʉ ʥʘʯʘʣʴʥʦʛʦ ʦʙ ʝɦ-

ʛʦ ʦʙʨʘʟʦʚʘʥʠʷ). ɼʘʥʥʳʡ ʜʦʢʫʤʝʥʪ ʥʘʧʨʘʚʣʝʥ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʣʠʯʥʦʩʪʥʳʭ, ʤʝʪʘʧʨʝʜʤʝʪʥʳʭ ʠ 

ʧʨʝʜʤʝʪʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʫʯʝʥʠʷ. 

ʆʜʥʘʢʦ ʩʪʘʥʜʘʨʪʦʤ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥ ʦʪʜʝʣʴʥʳʡ ʧʨʝʜʤʝʪ çʀʥʬʦʨʤʘʪʠʢʘ ʠ ʀʂʊè. ʌʦʨʤʠʨʦʚʘ-

ʥʠʝ ʀʂʊ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʫʯʘʱʠʭʩʷ ʦʨʛʘʥʠʟʫʝʪʩʷ ʥʘ ʚʩʝʭ ʧʨʝʜʤʝʪʘʭ. ʕʪʦ ʪʨʝʙʫʝʪ ʦʪ ʫʯʠʪʝʣʝʡ ʥʦʚʳʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʤʝʪʦʜʠʢ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ [1]. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʪʨʝʙʫʝʪʩʷ ʚʩʝ ʙʦʣʴʰʝ ʠ ʙʦʣʴʰʝ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʨʘʟʨʘ-

ʙʦʪʯʠʢʦʚ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʯʪʦ ʘʢ-

ʪʫʘʣʴʥʦ ʚ ʩʚʷʟʠ ʩ ʧʦʣʠʪʠʢʦʡ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʚ ʰʢʦʣʝ ʦʪʜʘʝʪʩʷ ʧʨʝʜʧʦʯʪʝʥʠʝ ʧʦʣʴʟʦʚʘ-

ʪʝʣʴʩʢʦʤʫ ʧʦʜʭʦʜʫ ʢ ʦʙʫʯʝʥʠʶ ʨʘʙʦʪʳ ʥʘ ʢʦʤʧʴʶʪʝʨʝ, ʘ ʥʝ ʬʦʨʤʠʨʦʚʘʥʠʶ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʛʦ ʤʳʰ-

ʣʝʥʠʷ. ʊʝʤ ʙʦʣʝʝ, ʚ ʦʩʥʦʚʥʦʡ ʰʢʦʣʝ ʥʝʪ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʙʫʯʝʥʠʶ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ. ɺ ʠʪʦʛʝ 

ʦʙʲʝʢʪʦʤ ʠʟʫʯʝʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʩʘʤ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʘ ʥʝ ʦʩʥʦʚʳ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤ, ʢʦʪʦ-

ʨʳʝ ʟʘʪʝʤ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʧʨʠ ʨʝʰʝʥʠʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ. 

ʆʜʥʘʢʦ, ʧʨʠʤʝʨʥʦʡ ʦʩʥʦʚʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʦʡ ʥʘʯʘʣʴʥʦʛʦ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

(ʅʆʆ) ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʥʝʫʨʦʯʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʚʦʟʨʘʩʪʫ 

ʘʜʘʧʪʘʮʠʠ ʨʝʙʝʥʢʘ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʩʦʟʜʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʨʝ-

ʙʝʥʢʘ, ʫʯʠʪʳʚʘʝʪ ʝʛʦ ʚʦʟʨʘʩʪʥʳʝ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ. 

ʌʦʨʤʳ ʦʨʛʘʥʠʟʘʮʠʠ ʚʥʝʫʨʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʘʢ ʠ ʚ ʮʝʣʦʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ 

ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʦʩʥʦʚʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʅʆʆ ʦʧʨʝʜʝʣʷʝʪ ʦʨʛʘʥʠʟʘʮʠʷ, ʦʩʫʱʝʩʪʚ-

ʣʷʶʱʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. ʉʦʜʝʨʞʘʥʠʝ ʟʘʥʷʪʠʡ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʚʦ ʚʥʝʫʨʦʯʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ, ʜʦʣʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚ ʪʘʢʠʭ ʬʦʨʤʘʭ ʢʘʢ ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ, ʢʫʣʴʪʫʨʦʣʦʛʠʯʝʩʢʠʝ, ʬʠʣʦ-

ʣʦʛʠʯʝʩʢʠʝ, ʭʦʨʦʚʳʝ ʩʪʫʜʠʠ, ʩʝʪʝʚʳʝ ʩʦʦʙʱʝʩʪʚʘ, ʰʢʦʣʴʥʳʝ ʩʧʦʨʪʠʚʥʳʝ ʢʣʫʙʳ ʠ ʩʝʢʮʠʠ, ʢʦʥʬʝʨʝʥ-

ʮʠʠ, ʦʣʠʤʧʠʘʜʳ, ʚʦʝʥʥʦ-ʧʘʪʨʠʦʪʠʯʝʩʢʠʝ ʦʙʲʝʜʠʥʝʥʠʷ, ʵʢʩʢʫʨʩʠʠ, ʩʦʨʝʚʥʦʚʘʥʠʷ, ʧʦʠʩʢʦʚʳʝ ʠ ʥʘʫʯ-

ʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʙʱʝʩʪʚʝʥʥʦ ʧʦʣʝʟʥʳʝ ʧʨʘʢʪʠʢʠ ʠ ʜʨʫʛʠʝ ʬʦʨʤʳ ʥʘ ʜʦʙʨʦʚʦʣʴʥʦʡ ʦʩʥʦʚʝ ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʩ ʚʳʙʦʨʦʤ ʫʯʘʩʪʥʠʢʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ. 

ɺʨʝʤʷ, ʦʪʚʝʜʸʥʥʦʝ ʥʘ ʚʥʝʫʨʦʯʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʤʘʢʩʠʤʘʣʴʥʦ 

ʜʦʧʫʩʪʠʤʦʡ ʥʝʜʝʣʴʥʦʡ ʥʘʛʨʫʟʢʠ ʦʙʫʯʘʶʱʠʭʩʷ ʠ ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʙʦʣʝʝ 1350 ʯʘʩʦʚ ʟʘ 4 ʛʦʜʘ ʦʙʫʯʝʥʠʷ 

(å10 ʯʘʩʦʚ ʚ ʥʝʜʝʣʶ) [4]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʨʝʙʦʚʘʥʠʷʤ ʌɻʆʉ, ʥʝʦʙʭʦʜʠ-

ʤʘ ʧʨʦʧʝʜʝʚʪʠʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʥʘʯʠʥʘʷ ʩ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʳ [2], ʚʦ ʚʨʝʤʷ ʚʥʝʫʨʦʯʥʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ, ʠʩʧʦʣʴʟʫʷ ʥʝʩʪʘʥʜʘʨʪʥʳʝ ʬʦʨʤʳ ʫʨʦʢʦʚ. 

ʅʘʤʠ ʨʘʟʨʘʙʦʪʘʥ ʢʦʤʧʣʝʢʩ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ, ʩʦʜʝʨʞʘʱʠʡ ʢʦʥʩʧʝʢʪʳ 17 ʥʝʩʪʘʥʜʘʨʪ-

ʥʳʭ ʫʨʦʢʦʚ, ʨʘʩʩʯʠʪʘʥʥʳʝ ʜʣʷ ʚʥʝʫʨʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ. ʎʝʣʴ ʢʫʨʩʘ: ʬʦʨʤʠʨʦʚʘ-

ʥʠʝ ʦʩʥʦʚ ʣʦʛʠʢʦ-ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʘ ʦʚʣʘʜʝʥʠʝ ʰʢʦʣʴʥʠʢʘʤʠ ʥʘ-

ʚʳʢʘʤʠ ʨʘʙʦʪʳ ʥʘ ʢʦʤʧʴʶʪʝʨʝ. 

ʉʨʦʢ ʦʩʚʦʝʥʠʷ ʢʫʨʩʘ ï 17 ʥʝʜʝʣʴ (ʩʝʤʝʩʪʨ), 1 ʨʘʟ ʚ ʥʝʜʝʣʶ. 

ɼʘʣʝʝ ʧʨʠʚʝʜʝʤ ʬʨʘʛʤʝʥʪ ʥʝʩʪʘʥʜʘʨʪʥʦʛʦ ʫʨʦʢʘ ʧʦ ʪʝʤʝ çɸʣʛʦʨʠʪʤʳè, ʨʘʩʩʯʠʪʘʥʥʳʡ ʥʘ 30 

ʤʠʥʫʪ ʜʣʷ ʚʥʝʫʨʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʰʢʦʣʴʥʠʢʦʚ. 

ʇʨʝʜʤʝʪ: ʀʥʬʦʨʤʘʪʠʢʘ ʠ ʀʂʊ. 

ʊʝʤʘ ʫʨʦʢʘ: ʇʫʪʝʰʝʩʪʚʠʝ ʚ ʩʪʨʘʥʫ çɸʣʛʦʨʠʪʤʳè. 

ʊʠʧ ʫʨʦʢʘ: ʠʟʫʯʝʥʠʝ ʠ ʧʝʨʚʠʯʥʦʝ ʟʘʢʨʝʧʣʝʥʠʝ ʥʦʚʳʭ ʟʥʘʥʠʡ ʚ ʥʝʩʪʘʥʜʘʨʪʥʦʡ ʬʦʨʤʝ çʫʨʦʢ-

ʧʫʪʝʰʝʩʪʚʠʝè. 

ʎʝʣʴ ʫʨʦʢʘ: ʩʦʟʜʘʪʴ ʫʩʣʦʚʠʝ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʧʦʥʷʪʠʠ çɸʣ-

ʛʦʨʠʪʤè. 

ɿʘʜʘʯʠ: 

ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ: 

¶ ʠʤʝʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʪʘʢʠʭ ʧʦʥʷʪʠʷʭ ʢʘʢ çʘʣʛʦʨʠʪʤè, çʣʠʥʝʡʥʳʡ ʘʣʛʦʨʠʪʤè; 

¶ ʫʤʝʪʴ ʩʦʩʪʘʚʣʷʪʴ ʠ ʚʳʧʦʣʥʷʪʴ ʘʣʛʦʨʠʪʤʳ. 

ʈʘʟʚʠʚʘʶʱʘʷ: 

¶ ʨʘʟʚʠʪʴ ʣʦʛʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ ʫʯʘʱʠʭʩʷ, ʧʘʤʷʪʴ, ʚʥʠʤʘʥʠʝ, ʚʦʦʙʨʘʞʝʥʠʝ, ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ 
ʘʢʪʠʚʥʦʩʪʴ, ʩʧʦʩʦʙʥʦʩʪʴ ʙʳʩʪʨʦ ʚʦʩʧʨʠʥʠʤʘʪʴ ʠʥʬʦʨʤʘʮʠʶ. 

ɺʦʩʧʠʪʘʪʝʣʴʥʘʷ: 
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¶ ʚʦʩʧʠʪʳʚʘʪʴ ʫ ʫʯʘʱʠʭʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ, ʘʢʪʠʚʥʦʩʪʴ, ʠʥʪʝʨʝʩ ʢ ʧʨʝʜʤʝʪʫ, ʧʨʘʚʠʣʘ ʧʦʚʝʜʝ-

ʥʠʷ. 

ʕʪʘʧʳ ʫʨʦʢʘ: 

1. ʆʨʛʘʥʠʟʘʮʠʦʥʥʳʡ ʤʦʤʝʥʪ ï 1 ʤʠʥ. 

2. ʇʦʩʪʘʥʦʚʢʘ ʪʝʤʳ ʠ ʮʝʣʠ ʫʨʦʢʘ ï 5 ʤʠʥ. 

3. ʀʟʫʯʝʥʠʝ ʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ï 15 ʤʠʥ. 

4. ʌʠʟʢʫʣʴʪʤʠʥʫʪʢʘ ï 2 ʤʠʥ. 

5. ɿʘʢʨʝʧʣʝʥʠʝ ʠʟʫʯʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ï 5 ʤʠʥ. 

6. ʀʪʦʛ ʫʨʦʢʘ, ʨʝʬʣʝʢʩʠʷ, ʜʦʤʘʰʥʝʝ ʟʘʜʘʥʠʝ ï 2 ʤʠʥ. 

ʇʝʨʝʯʝʥʴ ʩʨʝʜʩʪʚ ʀʂʊ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʥʘ ʫʨʦʢʝ: 

¶ ʠʥʪʝʨʘʢʪʠʚʥʘʷ ʜʦʩʢʘ.  

¶ ʧʨʝʟʝʥʪʘʮʠʷ ʢ ʫʨʦʢʫ. 

ʉʪʨʫʢʪʫʨʘ ʠ ʭʦʜ ʫʨʦʢʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ. 
ʊʘʙʣʠʮʘ 1 

ʉʪʨʫʢʪʫʨʘ ʠ ʭʦʜ ʫʨʦʢʘ 

ɼʝʷʪʝʣʴʥʦʩʪʴ ʫʯʠʪʝʣʷ ɼʝʷʪʝʣʴʥʦʩʪʴ ʫʯʘʱʠʭʩʷ 

1. ʆʨʛʘʥʠʟʘʮʠʦʥʥʳʡ ʤʦʤʝʥʪ 

ʇʨʠʚʝʪʩʪʚʠʝ ʫʯʘʱʠʭʩʷ, ʩʦʟʜʘʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʘʪʤʦʩʬʝ-

ʨʳ. 

ɻʨʦʤʢʦ ʧʨʦʟʚʝʥʝʣ ʟʚʦʥʦʢ-  

ʅʘʯʠʥʘʝʪʩʷ ʫʨʦʢ  

ʅʘʰʠ ʫʰʢʠ ʥʘ ʤʘʢʫʰʢʝ,  

ɻʣʘʟʢʠ ʭʦʨʦʰʦ ʦʪʢʨʳʪʳ.  

ʉʣʫʰʘʝʤ, ʟʘʧʦʤʠʥʘʝʤ,  

ʅʠ ʤʠʥʫʪʢʠ ʥʝ ʪʝʨʷʝʤ.  

 

ʄʳ ʧʨʠʰʣʠ ʩʶʜʘ ʫʯʠʪʴʩʷ,  

ʅʝ ʣʝʥʠʪʴʩʷ, ʘ ʪʨʫʜʠʪʴʩʷ,  

ʈʘʙʦʪʘʝʤ ʩʪʘʨʘʪʝʣʴʥʦ  

ʉʣʫʰʘʝʤ ʚʥʠʤʘʪʝʣʴʥʦ.  

 

ʂʘʞʜʳʡ ʜʝʥʴ, ʚʩʝʛʜʘ, ʚʝʟʜʝ,  

ʅʘ ʟʘʥʷʪʠʷʭ, ʚ ʠʛʨʝ,  

ʉʤʝʣʦ, ʯʝʪʢʦ ʛʦʚʦʨʠʤ  

ʀ ʪʠʭʦʥʝʯʢʦ ʩʠʜʠʤ.  

ɿʜʨʘʚʩʪʚʫʡʪʝ ʨʝʙʷʪʘ. ʉʝʛʦʜʥʷ ʤʳ ʦʪʧʨʘʚʠʤʩʷ ʩ ʚʘʤʠ ʚ ʦʜʥʫ 

ʦʯʝʥʴ ʠʥʪʝʨʝʩʥʫʶ ʩʪʨʘʥʫ. ɸ ʚʦʪ ʚ ʢʘʢʫʶ, ʵʪʦ ʚʘʤ ʧʨʝʜʩʪʦʠʪ 

ʫʛʘʜʘʪʴ. ʅʦ ʩʥʘʯʘʣʘ, ʜʘʚʘʡʪʝ ʥʘʙʝʨʝʤʩʷ ʩʠʣ ʠ ʩʢʫʰʘʝʤ ʧʦ 

ʢʦʥʬʝʪʢʝ. 

ʇʨʠʚʝʪʩʪʚʫʶʪ ʫʯʠʪʝʣʷ, ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʛʦʪʦʚ-

ʥʦʩʪʴ ʢ ʨʘʙʦʪʝ. 

2. ʇʦʩʪʘʥʦʚʢʘ ʪʝʤʳ ʠ ʮʝʣʠ ʫʨʦʢʘ. 

ʋʯʠʪʝʣʴ ʨʘʟʜʘʝʪ ʜʝʪʷʤ ʧʦ ʦʜʥʦʡ ʢʦʥʬʝʪʢʝ. 

ɼʘʚʘʡʪʝ ʩʢʫʰʘʝʤ ʢʦʥʬʝʪʢʠ. 

ʂʫʰʘʶʪ ʢʦʥʬʝʪʳ. 

ʀʪʘʢ, ʩʢʦʣʴʢʦ ʜʝʡʩʪʚʠʡ ʤʳ ʩ ʚʘʤʠ ʩʜʝʣʘʣʠ. ʀ ʢʘʢʠʝ ʜʝʡʩʪ-

ʚʠʷ ʤʳ ʩʦʚʝʨʰʠʣʠ, ʯʪʦʙʳ ʩʢʫʰʘʪʴ ʢʦʥʬʝʪʢʫ? 

ɼʝʪʠ ʥʘʯʠʥʘʶʪ ʚʩʧʦʤʠʥʘʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-

ʥʦʩʪʴ, ʦʪʚʝʯʘʶʪ ʥʘ ʚʦʧʨʦʩ. ɺʟʷʪʴ ʢʦʥʬʝʪʢʫ. ʈʘʟ-

ʚʝʨʥʫʪʴ ʝʝ. ʉʲʝʩʪʴ ʢʦʥʬʝʪʢʫ. ɺʳʙʨʦʩʠʪʴ ʬʘʥʪʠʢ ʚ 

ʤʫʩʦʨʥʦʝ ʚʝʜʨʦ. 

ʂʘʢ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ, ʢʦʪʦʨʳʝ 

ʤʳ ʩ ʚʘʤʠ ʚʳʧʦʣʥʠʣʠ? 

ʐʢʦʣʴʥʠʢʠ ʚʳʩʢʘʟʳʚʘʶʪ ʩʚʦʠ ʤʥʝʥʠʷ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʪʛʘʜʘʪʴ, ʚʟʛʣʷʥʠʪʝ ʥʘ ʩʣʘʡʜ. ʀʟ ʧʝʨʚʳʭ 

ʙʫʢʚ ʞʠʚʦʪʥʳʭ ʩʣʦʞʠʪʝ ʩʣʦʚʦ. 

ʋʯʠʪʝʣʴ ʧʦʢʘʟʳʚʘʝʪ ʥʘ ʩʣʘʡʜʝ ʢʘʨʪʠʥʢʠ ʞʠʚʦʪʥʳʭ: ɸ ï 

ʘʠʩʪ, ʃ - ʣʠʩʘ, ɻ -ʛʫʩʴ , ʆ - ʦʣʝʥʴ, ʈ - ʨʳʩʴ, ʀ - ʠʥʜʶʢ, ʊ - 

ʪʠʛʨ, ʄ - ʤʝʜʚʝʜʴ. 

ɸʣʛʦʨʠʪʤ. 

ɺʝʨʥʦ! ɸʣʛʦʨʠʪʤ. ʀʤʝʥʥʦ ʚ ʵʪʫ ʩʪʨʘʥʫ ʥʘʤ ʧʨʝʜʩʪʦʠʪ ʦʪ-

ʧʨʘʚʠʪʴʩʷ, ʛʜʝ ʩʤʦʞʝʤ ʫʟʥʘʪʴ, ʯʪʦ ʪʘʢʦʝ ʘʣʛʦʨʠʪʤ ʠ ʢʘʢ 

ʧʨʘʚʠʣʴʥʦ ʩʦʩʪʘʚʠʪʴ ʝʛʦ. 

 

3. ʀʟʫʯʝʥʠʝ ʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʂʘʢ ʚʳ ʜʫʤʘʝʪʝ, ʯʪʦ ʪʘʢʦʝ ʘʣʛʦʨʠʪʤ? ʈʘʩʩʫʞʜʘʶʪ, ʚʳʩʢʘʟʳʚʘʶʪ ʩʚʦʠ ʤʥʝʥʠʷ. 

ʋʯʠʪʝʣʴ ʧʦʢʘʟʳʚʘʝʪ ʩʣʘʡʜ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʥʘ ʠʥʪʝʨʘʢʪʠʚ-

ʥʦʡ ʜʦʩʢʝ. 

ɸʣʛʦʨʠʪʤ ï ʵʪʦ ʥʘʙʦʨ ʠʥʩʪʨʫʢʮʠʡ, ʦʧʠʩʳʚʘʶʱʠʡ ʧʦʨʷʜʦʢ 
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ʜʝʡʩʪʚʠʡ, ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʨʝʟʫʣʴʪʘʪʘ. ʂʘʞʜʳʡ ʠʟ ʥʘʩ ʝʞʝ-

ʜʥʝʚʥʦ ʠʩʧʦʣʴʟʫʝʪ ʨʘʟʣʠʯʥʳʝ ʘʣʛʦʨʠʪʤʳ: ʠʥʩʪʨʫʢʮʠʠ, ʧʨʘ-

ʚʠʣʘ, ʨʝʮʝʧʪʳ ʠ ʪ. ʧ. ʆʙʳʯʥʦ ʤʳ ʵʪʦ ʜʝʣʘʝʤ ʥʝ ʟʘʜʫʤʳʚʘʷʩʴ. 

ʅʘʧʨʠʤʝʨ, ʦʪʢʨʳʚʘʷ ʜʚʝʨʴ ʢʣʶʯʦʤ, ʥʠʢʪʦ ʥʝ ʨʘʟʤʳʰʣʷʝʪ 

ʥʘʜ ʪʝʤ, ʚ ʢʘʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚʳʧʦʣʥʷʪʴ ʜʝʡʩʪʚʠʷ. 

ʇʦʜʫʤʘʡʪʝ, ʧʦʞʘʣʫʡʩʪʘ, ʠ ʧʨʠʚʝʜʠʪʝ ʧʨʠʤʝʨʳ ʚʘʰʠʭ ʧʦ-

ʚʩʝʜʥʝʚʥʳʭ ʜʝʡʩʪʚʠʡ. 

ʈʘʟʤʳʰʣʷʶʪ. ɺʳʜʚʠʛʘʶʪ ʚʝʨʩʠʠ. ʇʦʯʠʩʪʠʪʴ ʟʫ-

ʙʳ, ʟʘʧʨʘʚʠʪʴ ʢʨʦʚʘʪʴ, ʦʜʝʪʴʩʷ, ʥʘʣʠʪʴ ʯʘʡ ʠ ʪ.ʜ. 

ʄʦʣʦʜʮʳ! ʂʘʞʜʳʡ ʰʘʛ ʚ ʘʣʛʦʨʠʪʤʝ ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʢʦ-

ʤʘʥʜʦʡ. ɺ ʥʘʯʘʣʝ ʧʨʠʥʷʪʦ ʟʘʧʠʩʳʚʘʪʴ ʢʦʤʘʥʜʫ çʥʘʯʘʣʦè, ʘ ʚ 

ʢʦʥʮʝ ʢʦʤʘʥʜʫ çʢʦʥʝʮè. 

ɼʘʚʘʡʪʝ ʩ ʚʘʤʠ ʥʝʤʥʦʛʦ ʧʦʪʨʝʥʠʨʫʝʤʩʷ. ʋ ʥʘʩ ʝʩʪʴ ʥʝʢʦʪʦ-

ʨʳʝ ʧʨʦʜʫʢʪʳ: ʤʘʩʣʦ, ʩʳʨ, ʢʦʣʙʘʩʘ ʠ ʭʣʝʙ. ʇʨʝʜʣʘʛʘʶ ʩʜʝ-

ʣʘʪʴ ʙʫʪʝʨʙʨʦʜ. 

ʋʯʠʪʝʣʴ ʜʫʙʣʠʨʫʝʪ ʠʥʬʦʨʤʘʮʠʶ ʥʘ ʩʣʘʡʜʝ ʚ ʚʠʜʝ ʢʘʨʪʠ-

ʥʦʢ.  

 

ʀʪʘʢ, ʨʝʙʷʪʘ, ʩ ʯʝʛʦ ʥʘʯʥʝʤ? ʆʪʨʝʞʝʤ ʢʫʩʦʢ ʭʣʝʙʘ. 

ɺʝʨʥʦ. ʅʦ ʥʝ ʟʘʙʳʚʘʝʤ, ʯʪʦ ʘʣʛʦʨʠʪʤ ʥʘʯʠʥʘʝʪʩʷ ʚʩʝʛʜʘ ʩ 

ʢʦʤʘʥʜʳ çʅʘʯʘʣʦè. ʉʣʝʜʫʶʱʠʝ ʰʘʛʠ? 

1. ʉʤʘʞʝʤ ʢʫʩʦʢ ʭʣʝʙʘ ʤʘʩʣʦʤ. 

2. ʆʪʨʝʞʝʤ ʣʦʤʪʠʢ ʩʳʨʘ. 

3. ʇʦʣʦʞʠʤ ʩʳʨ ʥʘ ʭʣʝʙ. 

4. ʆʪʨʝʞʝʤ ʢʫʩʦʢ ʢʦʣʙʘʩʳ. 

5. ʇʦʣʦʞʠʤ ʢʦʣʙʘʩʫ ʥʘ ʙʫʪʝʨʙʨʦʜ. 

ʍʦʨʦʰʦ. ʄʦʣʦʜʮʳ. ʅʦ ʢʘʢ ʥʝʦʙʭʦʜʠʤʦ ʟʘʢʦʥʯʠʪʴ ʘʣʛʦ-

ʨʠʪʤ? 

ʂʦʤʘʥʜʦʡ çʂʦʥʝʮè. 

ɺʝʨʥʦ. ʄʳ ʩʦʩʪʘʚʠʣʠ ʘʣʛʦʨʠʪʤ. ɺʩʝ ʜʝʡʩʪʚʠʷ ʚ ʥʝʤ ʩʣʝʜʫʶʪ 

ʜʨʫʛ ʟʘ ʜʨʫʛʦʤ. ʇʨʝʜʧʦʣʦʞʠʪʝ, ʢʘʢ ʥʘʟʳʚʘʝʪʩʷ ʪʘʢʦʡ ʘʣʛʦ-

ʨʠʪʤ? 

ʃʠʥʝʡʥʳʡ ʘʣʛʦʨʠʪʤ. 

ɺʝʨʥʦ. ʃʠʥʝʡʥʳʡ ʘʣʛʦʨʠʪʤ ï ʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷ-

ʶʪʩʷ ʜʨʫʛ ʟʘ ʜʨʫʛʦʤ. 

 

ɿʥʘʝʪʝ, ʨʝʙʷʪʘ, ʭʦʟʷʠʥ ʩʪʨʘʥʳ çɸʣʛʦʨʠʪʤè ʭʦʪʝʣ ʥʘʧʠʩʘʪʴ 

ʠʥʩʪʨʫʢʮʠʠ, ʥʦ ʚʩʝ ʧʝʨʝʧʫʪʘʣ! ɼʘʚʘʡʪʝ ʧʦʤʦʞʝʤ ʝʤʫ ʨʘʟʦ-

ʙʨʘʪʴʩʷ. 

ɼʝʪʠ ʩ ʠʥʪʝʨʝʩʦʤ ʩʦʛʣʘʰʘʶʪʩʷ. 

ʇʦʩʤʦʪʨʠʪʝ ʥʘ ʜʦʩʢʫ.  

ʅʘ ʩʣʘʡʜʝ ʠʟʦʙʨʘʞʝʥʳ ʘʣʛʦʨʠʪʤʳ ʩ ʦʰʠʙʢʘʤʠ, ʜʦʧʦʣʥʝʥ-

ʥʳʝ ʢʘʨʪʠʥʢʘʤʠ.  

ʇʨʝʜʣʘʛʘʶ ʧʦʤʦʯʴ ʥʝʟʥʘʢʦʤʮʫ ʠ ʠʩʧʨʘʚʠʪʴ ʦʰʠʙʢʠ. 

ʉʤʦʪʨʷʪ ʥʘ ʜʦʩʢʫ. ɸʥʘʣʠʟʠʨʫʶʪ ʘʣʛʦʨʠʪʤʳ. 

ʋɹʆʈʂɸ ʂɺɸʈʊʀʈʓ ʉ ʇʆʄʆʑʔʖ ʇʓʃɽʉʆʉɸ. 

ʅʘʯʘʣʦ. 

1. ʇʨʠʥʝʩʪʠ ʧʳʣʝʩʦʩ ʚ ʢʦʤʥʘʪʫ.  

2. ʇʦʜʢʣʶʯʠʪʴ ʢ ʩʝʪʠ.  

3. ʅʘʞʘʪʴ ɺʂʃ ʥʘ ʢʦʨʧʫʩʝ.  

4. ʅʘʞʘʪʴ ɺʓʂʃ. ʥʘ ʢʦʨʧʫʩʝ.  

5. ʇʨʦʧʳʣʝʩʦʩʠʪʴ.  

6. ʆʪʢʣʶʯʠʪʴ ʦʪ ʩʝʪʠ. 

7. ʇʦʩʪʘʚʠʪʴ ʥʘ ʤʝʩʪʦ. 

ʂʦʥʝʮ. 

4 ʠ 5 ʧʫʥʢʪ ʧʦʤʝʥʷʪʴ ʤʝʩʪʘʤʠ. 

ɺʓʄʆʁ ʊɸʈɽʃʂʋ. 

ʅʘʯʘʣʦ. 

1. ʆʪʢʨʦʡ ʢʨʘʥ. 

2. ɺʦʟʴʤʠ ʪʘʨʝʣʢʫ. 

3. ʅʘʜʝʥʴ ʰʘʧʢʫ. 

4. ɺʳʤʦʡ ʪʘʨʝʣʢʫ. 

5. ɺʳʪʨʠ ʝʸ. 

6. ʇʦʩʪʘʚʴ ʚ ʰʢʘʬ. 

7. ɿʘʢʨʦʡ ʢʨʘʥ.  

ʂʦʥʝʮ. 

ʃʠʰʥʠʡ ʧʫʥʢʪ  ̄3. 

ʇʆʃɽʁ ʎɺɽʊʆʂ. 

ʅʘʯʘʣʦ. 

1. ɺʦʟʴʤʠ ʣʝʡʢʫ. 

2. ʆʪʢʨʦʡ ʢʨʘʥ. 

3. ʅʘʧʦʣʥʠ ʣʝʡʢʫ ʚʦʜʦʡ. 

4. ʇʦʩʪʘʚʴ ʣʝʡʢʫ ʥʘ ʤʝʩʪʦ. 

ʂʦʥʝʮ. 

ʅʝ ʭʚʘʪʘʝʪ ʢʦʤʘʥʜʳ çʇʦʣʝʡ ʮʚʝʪʦʢè ʧʦʩʣʝ ʢʦʤʘʥ-

ʜʳ çʅʘʧʦʣʥʠ ʣʝʡʢʫ ʚʦʜʦʡè. 
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ɺʳ ʤʦʣʦʜʮʳ! ɼʘʚʘʡʪʝ ʨʘʩʩʤʦʪʨʠʤ, ʢʘʢ ʘʣʛʦʨʠʪʤ ʤʦʞʥʦ 

ʧʨʝʜʩʪʘʚʠʪʴ ʛʨʘʬʠʯʝʩʢʠ. (ʅʘ ʩʣʘʡʜʝ) 

 

  

- ʥʘʯʘʣʦ ʠʣʠ ʢʦʥʝʮ ʘʣʛʦʨʠʪʤʘ; 

 

 

- ʜʝʡʩʪʚʠʝ (ʢʦʤʘʥʜʘ). 

ʊʘʢʞʝ ʝʩʪʴ ʙʣʦʢ ʫʩʣʦʚʠʷ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʘʣʛʦʨʠʪ-

ʤʘʭ ʚʝʪʚʣʝʥʠʷ. ʉ ʥʠʤ ʚʳ ʧʦʟʥʘʢʦʤʠʪʝʩʴ ʯʫʪʴ ʧʦʟʞʝ. 

 

 

 

 

- ʫʩʣʦʚʠʝ. 

ɺ ʙʣʦʢ ʟʘʧʠʩʳʚʘʝʪʩʷ ʪʦʣʴʢʦ ʦʜʥʘ ʢʦʤʘʥʜʘ. ɹʣʦʢʠ (ʰʘʛʠ) 

ʘʣʛʦʨʠʪʤʘ ʩʦʝʜʠʥʝʥʳ ʩʪʨʝʣʦʯʢʘʤʠ. 

 

4. ʌʠʟʢʫʣʴʪʤʠʥʫʪʢʘ 

ʇʦʚʪʦʨʷʡʪʝ ʟʘ ʤʥʦʡ ʜʚʠʞʝʥʠʷ ʠ ʩʣʦʚʘ. 

ʋʯʠʪʝʣʴ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʜʚʠʞʝʥʠʷ. 

ɺʝʪʝʨ ʜʫʝʪ ʥʘʤ ʚ ʣʠʮʦ, 

ɿʘʢʘʯʘʣʦʩʴ ʜʝʨʝʚʮʦ. 

ɺʝʪʝʨʦʢ ʚʩʸ ʪʠʰʝ, ʪʠʰʝ. 

ɼʝʨʝʚʮʦ ʚʩʸ ʚʳʰʝ, ʚʳʰʝ. 

ʃʠʩʪʦʯʢʠ ʟʘʰʝʣʝʩʪʝʣʠ, 

ʀ ʨʝʙʷʪʘ ʪʠʭʦ ʩʝʣʠ. 

 

5. ɿʘʢʨʝʧʣʝʥʠʝ ʠʟʫʯʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʆʪʢʨʳʚʘʝʤ ʪʝʪʨʘʜʠ. 

ʉʝʡʯʘʩ ʷ ʙʫʜʫ ʚʘʤ ʛʦʚʦʨʠʪʴ ʢʦʤʘʥʜʳ, ʘ ʚʳ ʙʫʜʝʪʝ ʠʭ ʠʩʧʦʣ-

ʥʷʪʴ.  

ʅʘʯʘʣʦ. ʆʪʩʪʫʧʷ 5 ʢʣʝʪʦʯʝʢ ʩ ʣʝʚʦʛʦ ʠ ʚʝʨʭʥʝʛʦ ʢʨʘʷ, ʩʪʘ-

ʚʠʤ ʪʦʯʢʫ. 

ʇʨʦʚʝʜʠʪʝ ʦʪ ʪʦʯʢʠ, ʥʝ ʦʪʨʳʚʘʷ ʨʫʢʠ, 3 ʢʣʝʪʦʯʢʠ ʚʚʝʨʭ, 3 

ʢʣʝʪʢʠ ʚʧʨʘʚʦ, 2 ʢʣʝʪʢʠ ʚʥʠʟ, 2 ʢʣʝʪʢʠ ʚʧʨʘʚʦ, 1 ʢʣʝʪʢʫ 

ʚʥʠʟ, 5 ʢʣʝʪʦʢ ʚʣʝʚʦ. ʂʦʥʝʮ. 

 

ʏʪʦ ʫ ʥʘʩ ʧʦʣʫʯʠʣʦʩʴ? 

ɿʘʧʠʰʠʪʝ ʘʣʛʦʨʠʪʤ ʚʳʧʦʣʥʝʥʠʷ ʵʪʦʛʦ ʨʠʩʫʥʢʘ. 

ʆʜʠʥ ʫʯʝʥʠʢ ʨʘʙʦʪʘʝʪ ʫ ʜʦʩʢʠ, ʦʩʪʘʣʴʥʳʝ ʚ ʪʝʪʨʘʜʠ. 

1. ʅʘʯʘʣʦ. 

2. Å 

3. ¬ 3 

4. ­ 3 

5. ® 2 

6. ­ 2 

7. ® 1 

8. « 5 

9. ʂʦʥʝʮ. 

ʇʦʣʫʯʠʣʘʩʴ ʬʠʛʫʨʘ. 

ʆʪʢʨʳʚʘʶʪ ʪʝʪʨʘʜʠ ʠ ʚʳʧʦʣʥʷʶʪ ʟʘʜʘʥʠʝ. 

ɸ ʪʝʧʝʨʴ ʩʦʩʪʘʚʴʪʝ ʩʭʝʤʫ ʵʪʦʛʦ ʘʣʛʦʨʠʪʤʘ, ʠʩʧʦʣʴʟʫʷ ʙʣʦʢʠ. 

ɺ ʭʦʜʝ ʩʦʩʪʘʚʣʝʥʠʷ ʩʭʝʤʳ ʘʣʛʦʨʠʪʤʘ ʫʯʠʪʝʣʴ ʧʦʤʦʛʘʝʪ 

ʫʯʝʥʠʢʫ. 

ʋ ʥʘʩ ʧʦʣʫʯʠʣʘʩʴ ʩʭʝʤʘ ʘʣʛʦʨʠʪʤʘ çʅʘʨʠʩʫʡ ʬʠʛʫʨʫè. 

ɺʳʧʦʣʥʷʶʪ ʟʘʜʘʥʠʝ ʫʯʠʪʝʣʷ. 
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6. ʀʪʦʛ ʫʨʦʢʘ, ʨʝʬʣʝʢʩʠʷ, ʜʦʤʘʰʥʝʝ ʟʘʜʘʥʠʝ 

ʈʝʙʷʪʘ, ʯʝʤʫ ʚʳ ʫʯʠʣʠʩʴ ʥʘ ʵʪʦʤ ʫʨʦʢʝ? 

 

ʄʳ ʫʯʠʣʠʩʴ ʧʨʘʚʠʣʴʥʦ ʩʦʩʪʘʚʣʷʪʴ ʘʣʛʦʨʠʪʤ. 

ʏʪʦ ʪʘʢʦʝ ʘʣʛʦʨʠʪʤ? ɸʣʛʦʨʠʪʤ ï ʵʪʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ, 

ʧʨʠʚʦʜʷʱʠʭ ʢ ʨʝʰʝʥʠʶ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ 

ʈʝʙʷʪʘ, ʦ ʢʘʢʦʤ ʘʣʛʦʨʠʪʤʝ ʤʳ ʩʝʛʦʜʥʷ ʛʦʚʦʨʠʣʠ? ʄʳ ʛʦʚʦʨʠʣʠ ʦ ʣʠʥʝʡʥʦʤ ʘʣʛʦʨʠʪʤʝ. 

ʂʘʢʠʝ ʬʦʨʤʳ ʟʘʧʠʩʠ ʘʣʛʦʨʠʪʤʘ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʝʛʦʜʥʷ ʥʘ 

ʫʨʦʢʝ? 

ʄʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʣʦʚʝʩʥʫʶ, ʫʩʣʦʚʥʳʤʠ ʟʥʘʢʘʤʠ 

ʠ ʙʣʦʢ ï ʩʭʝʤʫ. 

ɺʩʧʦʤʥʠʪʝ, ʛʜʝ ʚ ʥʘʰʝʡ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ ʤʳ ʚʩʪʨʝʯʘʝʤ-

ʩʷ ʩ ʘʣʛʦʨʠʪʤʘʤʠ? 

ʋʙʨʘʪʴʩʷ ʚ ʢʦʤʥʘʪʝ, ʩʜʝʣʘʪʴ ʜʦʤʘʰʥʝʝ ʟʘʜʘʥʠʝ, 

ʧʦʤʳʪʴ ʨʫʢʠ ʠ ʪ.ʜ. 

ʄʦʣʦʜʮʳ. ʄʳ ʩʝʛʦʜʥʷ ʭʦʨʦʰʦ ʧʦʪʨʫʜʠʣʠʩʴ. ʆʮʝʥʠʪʝ ʩʝʙʷ, 

ʢʘʢʫʶ ʦʮʝʥʢʫ ʚʳ ʩʝʙʝ ʧʦʩʪʘʚʠʪʝ ʟʘ ʫʨʦʢ?  

ɺʩʪʘʥʴʪʝ, ʢʪʦ ʧʦʩʪʘʚʠʣ ʩʝʙʝ ʦʮʝʥʢʫ ç5è. 

ɺʩʪʘʥʴʪʝ, ʢʪʦ ʧʦʩʪʘʚʠʣ ʩʝʙʝ ʦʮʝʥʢʫ ç4è. ɸ ʧʣʦʭʠʝ ʦʮʝʥʢʠ 

ʤʳ ʩʝʛʦʜʥʷ ʥʝ ʩʪʘʚʠʤ ʩʝʙʝ. 

ʋʯʝʥʠʢʠ ʦʮʝʥʠʚʘʶʪ ʩʝʙʷ. 

ɿʘʧʠʰʠʪʝ ʜʦʤʘʰʥʝʝ ʟʘʜʘʥʠʝ:  

ɼʝʚʦʯʢʘʤ ʥʘʧʠʩʘʪʴ ʘʣʛʦʨʠʪʤ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʙʣʠʥʦʚ ʠ ʩʦ-

ʩʪʘʚʠʪʴ ʝʛʦ ʚ ʚʠʜʝ ʙʣʦʢ-ʩʭʝʤʳ. 

ʄʘʣʴʯʠʢʘʤ ʩʦʩʪʘʚʠʪʴ ʘʣʛʦʨʠʪʤ ʟʘʤʝʥʳ ʢʦʣʝʩʘ ʠ ʩʦʩʪʘʚʠʪʴ 

ʝʛʦ ʚ ʚʠʜʝ ʙʣʦʢ-ʩʭʝʤʳ. 

ɿʘʧʠʩʳʚʘʶʪ ʜʦʤʘʰʥʝʝ ʟʘʜʘʥʠʝ ʚ ʜʥʝʚʥʠʢ. 

 

ʋ ʢʦʛʦ ʝʩʪʴ ʚʦʧʨʦʩʳ ʧʦ ʜʦʤʘʰʥʝʤʫ ʟʘʜʘʥʠʶ? 

ʈʘʟʲʷʩʥʷʝʪ ʚ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʚʦʧʨʦʩʦʚ. 

ɺʩʝʤ ʩʧʘʩʠʙʦ, ʫʨʦʢ ʦʢʦʥʯʝʥ. 

ɿʘʜʘʶʪ ʚʦʧʨʦʩʳ. 

 

ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʢʫʨʩ ʜʣʷ ʚʥʝʫʨʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ ʧʦʟʚʦʣʷʝʪ ʩ ʦʜʥʦʡ ʩʪʦʨʦ-

ʥʳ ʦʨʛʘʥʠʟʦʚʘʪʴ ʧʨʦʧʝʜʝʚʪʠʢʫ ʠʟʫʯʝʥʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʫ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ, ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, ʨʘʟʚʠʪʠʶ ʣʦʛʠʢʦ-ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʡ ʢʦʤʧʦʥʝʥʪʳ. ʉ ʜʨʫ-

ʛʦʡ, ʦʙʝʩʧʝʯʠʪʴ ʫʯʠʪʝʣʶ ʰʠʨʦʢʠʡ ʚʳʙʦʨ ʫʨʦʢʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʥʝʩʪʘʥʜʘʨʪʥʦʡ ʬʦʨʤʝ, ʪʝʤ ʩʘʤʳʤ 

ʨʘʟʥʦʦʙʨʘʟʠʪʴ ʢʣʘʩʩʠʯʝʩʢʠʝ ʫʨʦʢʠ ʠ ʟʘʠʥʪʝʨʝʩʦʚʘʪʴ ʫʯʘʱʠʭʩʷ ʥʦʚʳʤʠ ʧʦʜʭʦʜʘʤʠ ʚ ʦʙʫʯʝʥʠʠ. 
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ʆ.ɸ. ʅʠʢʠʪʠʥʘ, ʩʪʫʜʝʥʪ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʀ.ɸ. ɼʫʜʢʦʚʩʢʘʷ, ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʛ. ʂʫʡʙʳʰʝʚ, ʂʫʡʙʳʰʝʚʩʢʠʡ ʬʠʣʠʘʣ ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʈɸɿɺʀʊʀɽ ʊɺʆʈʏɽʉʂʆɻʆ ʄʓʐʃɽʅʀʗ ʋʏɸʑʀʍʉʗ 6 ʂʃɸʉʉɸ  
ʅɸ ʋʈʆʂɸʍ ʀʅʌʆʈʄɸʊʀʂʀ ʇʆʉʈɽɼʉʊɺʆʄ ʈɽʐɽʅʀʗ 

ɿɸʅʀʄɸʊɽʃʔʅʓʍ ɿɸɼɸʏ 

ʅʝ ʩʣʫʯʘʡʥʦ ʚʳʙʨʘʥʘ ʧʨʦʙʣʝʤʘ ʨʘʟʚʠʪʠʷ ʪʚʦʨʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʫʯʘʱʠʭʩʷ ʥʘ ʫʨʦʢʘʭ ʠʥʬʦʨ-

ʤʘʪʠʢʠ. ʊ.ʢ. ʥʘ ʫʨʦʢʘʭ ʠʟʫʯʘʝʪʩʷ ʦʯʝʥʴ ʤʥʦʛʦ ʪʝʤ, ʛʜʝ ʫʯʝʥʠʢʫ, ʧʨʠ ʠʟʫʯʝʥʠʠ ʤʘʪʝʨʠʘʣʘ, ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʷʚʠʪʴ ʩʚʦʸ ʪʚʦʨʯʝʩʪʚʦ. ʄʦʞʥʦ ʧʦʩʪʘʚʠʪʴ ʟʘʜʘʯʫ ʨʘʟʚʠʪʠʷ ʫ ʫʯʘʱʠʭʩʷ ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʢ ʠʟʫ-

ʯʝʥʠʶ ʫʩʪʨʦʡʩʪʚʘ ʢʦʤʧʴʶʪʝʨʘ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʨʘʟʦʙʨʘʪʴʩʷ, ʯʪʦ ʪʘʢʦʝ ʪʚʦʨʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ, ʥʫʞʥʦ ʜʣʷ ʥʘʯʘʣʘ ʧʦʥʷʪʴ, ʯʪʦ ʞʝ 

ʪʘʢʦʝ ʤʳʰʣʝʥʠʝ, ʯʪʦ ʪʘʢʦʝ ʪʚʦʨʯʝʩʪʚʦ ʠ ʢʘʢ ʵʪʦ ʩʚʷʟʘʥʦ? 

ʄʳʰʣʝʥʠʝ ï ʜʚʠʞʝʥʠʝ ʠʜʝʡ, ʢʦʪʦʨʦʝ ʨʘʩʢʨʳʚʘʝʪ ʩʫʪʴ ʚʝʱʝʡ. ʀʪʦʛʦʤ ʜʘʥʥʦʛʦ ʜʚʠʞʝʥʠʷ ʷʚʣʷ-

ʝʪʩʷ ʥʝ ʦʙʨʘʟ, ʘ ʢʘʢʘʷ-ʪʦ ʤʳʩʣʴ ʠʣʠ ʠʜʝʷ. ʆʩʦʙʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʤʳʰʣʝʥʠʷ ʤʦʞʝʪ ʚʳʩʪʫʧʠʪʴ ʧʦʥʷ-

ʪʠʝ ï ʦʙʦʙʱʝʥʥʦʝ ʦʪʨʘʞʝʥʠʝ ʢʣʘʩʩʘ ʧʨʝʜʤʝʪʦʚ ʚ ʠʭ ʩʫʱʝʩʪʚʝʥʥʳʭ ʠ ʦʙʱʠʭ ʦʩʦʙʝʥʥʦʩʪʷʭ. 

ʊʝʦʨʝʪʠʯʝʩʢʦʝ ʧʦʥʷʪʠʡʥʦʝ ʤʳʰʣʝʥʠʝ ï ʤʳʰʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʠʩʧʦʣʴʟʫʝʪ ʯʝʣʦʚʝʢ ʚ ʧʨʦʮʝʩʩʝ ʨʝ-

ʰʝʥʠʷ ʟʘʜʘʯʠ, ʦʙʨʘʱʘʝʪʩʷ ʢ ʧʦʥʷʪʠʷʤ, ʚʳʧʦʣʥʷʝʪ ʜʝʡʩʪʚʠʷ ʚ ʫʤʝ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʝ ʠʤʝʷ ʜʝʣʘ ʩ 

ʦʧʳʪʦʤ, ʧʦʣʫʯʘʝʤʳʤ ʧʨʠ ʧʦʤʦʱʠ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ. 

ʊʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʨʘʟʥʦʝ ʤʳʰʣʝʥʠʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʦʥʷʪʠʡʥʦʛʦ ʪʝʤ, ʯʪʦ ʤʘʪʝʨʠʘʣʦʤ, ʢʦʪʦʨʳʡ 

ʠʩʧʦʣʴʟʫʶʪ ʣʶʜʠ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʷʚʣʷʶʪʩʷ ʥʝ ʧʦʥʷʪʠʷ, ʩʫʞʜʝʥʠʷ ʠʣʠ ʫʤʦʟʘʢʣʶʯʝʥʠʷ, ʘ ʦʙʨʘʟʳ. 

ʆʥʠ ʣʠʙʦ ʥʘʧʨʷʤʫʶ ʚʳʨʝʟʘʶʪʩʷ ʠʟ ʧʘʤʷʪʠ, ʠʣʠ ʪʚʦʨʯʝʩʢʠ ʩʦʟʜʘʶʪʩʷ ʚʦʦʙʨʘʞʝʥʠʝʤ. ʊʘʢʦʝ ʤʳʰʣʝ-

ʥʠʝ ʪʠʧʠʯʥʦ ʜʣʷ ʨʘʙʦʪʥʠʢʦʚ ʣʠʪʝʨʘʪʫʨʳ, ʠʩʢʫʩʩʪʚʘ, ʚʦʦʙʱʝ ʣʶʜʷʤ ʪʚʦʨʯʝʩʢʦʛʦ ʪʨʫʜʘ, ʠʤʝʶʱʠʤ ʜʝ-

ʣʦ ʩ ʦʙʨʘʟʘʤʠ [2]. 

ʅʘʛʣʷʜʥʦ-ʦʙʨʘʟʥʳʡ ʚʠʜ ʤʳʰʣʝʥʠʷ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʪʦ, ʯʪʦ ʤʳʩʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʚ ʥʝʤ ʥʘ-

ʧʨʷʤʫʶ ʩʚʷʟʘʥ ʩ ʚʦʩʧʨʠʷʪʠʝʤ ʤʳʩʣʷʱʠʤ ʯʝʣʦʚʝʢʦʤ ʦʢʨʫʞʘʶʱʝʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʠ ʥʝ ʤʦʞʝʪ ʙʝʟ 

ʥʝʛʦ ʩʦʚʝʨʰʘʪʴʩʷ. ʏʝʣʦʚʝʢ ʧʨʠʚʷʟʘʥ ʢ ʨʝʘʣʴʥʦʩʪʠ, ʘ ʩʘʤʠ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʤʳʰʣʝʥʠʷ ʦʙʨʘʟʳ ʧʦʢʘ-

ʟʘʥʳ ʚ ʝʛʦ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʡ ʠ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ. ɹʦʣʴʰʝ ʚʩʝʛʦ ʨʘʟʚʠʪ ʫ ʜʝʪʝʡ ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟ-

ʨʘʩʪʘ, ʘ ʫ ʚʟʨʦʩʣʳʭ ʣʶʜʝʡ ʪʦʣʴʢʦ ʫ ʪʝʭ, ʢʪʦ ʟʘʥʷʪ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʦʡ. 

ʅʘʛʣʷʜʥʦ-ʜʝʡʩʪʚʝʥʥʳʡ ʚʠʜ ʤʳʰʣʝʥʠʷ ʩʦʩʪʦʠʪ ʠʟ ʪʦʛʦ, ʯʪʦ ʧʨʦʮʝʩʩ ʤʳʰʣʝʥʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʩʦʙʦʡ ʬʘʢʪʠʯʝʩʢʫʶ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʦʩʫʱʝʩʪʚʣʷʝʤʫʶ ʯʝʣʦʚʝʢʦʤ ʩ ʥʘʩʪʦʷʱʠʤʠ 

ʧʨʝʜʤʝʪʘʤʠ. ɻʣʘʚʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʷʚʣʷʶʪʩʷ ʧʨʘʚʠʣʴʥʳʝ ʜʝʡʩʪʚʠʷ ʩ 

ʢʦʥʢʨʝʪʥʳʤʠ ʧʨʝʜʤʝʪʘʤʠ. ʕʪʦʪ ʚʠʜ ʤʳʰʣʝʥʠʷ ʦʯʝʥʴ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥ ʫ ʣʶʜʝʡ, ʟʘʥʠʤʘʶʱʠʭʩʷ 

ʥʘʩʪʦʷʱʝʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʨʘʙʦʪʦʡ, ʠʪʦʛʦʤ ʢʦʪʦʨʦʡ ʩʯʠʪʘʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʦʧ-

ʨʝʜʝʣʸʥʥʦʛʦ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʧʨʦʜʫʢʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, çʤʳʰʣʝʥʠʝ ï ʦʧʦʩʨʝʜʦʚʘʥʥʦʝ, ʦʩʥʦʚʘʥʥʦʝ ʚ ʚʳʷʚʣʝʥʠʠ ʩʚʷʟʝʡ, ʦʪʥʦʰʝʥʠʡ, 

ʦʧʦʩʨʝʜʦʚʘʥʠʡ ʠ ʦʙʱʝʝ ʧʦʟʥʘʥʠʝ ʦʙʲʝʢʪʠʚʥʦʡ ʨʝʘʣʴʥʦʩʪʠè. ʄʳʰʣʝʥʠʝ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʦʟʥʘ-

ʥʠʠ. ʄʳʰʣʝʥʠʝ ʫʚʝʣʠʯʠʚʘʝʪ ʛʨʘʥʠʮʳ ʧʦʟʥʘʥʠʷ, ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʡʪʠ ʟʘ ʧʨʝʜʝʣʳ ʢʦʥʢʨʝʪʥʦʛʦ 

ʦʧʳʪʘ ʚʦʩʧʨʠʷʪʠʷ ʠ ʦʱʫʱʝʥʠʡ. ʄʳʰʣʝʥʠʝ ï ʵʪʦ ʧʨʦʮʝʩʩ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʢʦ-

ʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʙʦʙʱʸʥʥʳʤ ʠ ʦʧʦʩʨʝʜʦʚʘʥʥʳʤ ʦʪʨʘʞʝʥʠʝʤ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. ʄʳʰʣʝʥʠʝ 

ʤʦʞʝʪ ʜʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʟʥʘʪʴ ʠ ʩʫʜʠʪʴ ʦ ʪʦʤ, ʯʝʛʦ ʠʤʝʥʥʦ ʯʝʣʦʚʝʢ ʥʝ ʥʘʙʣʶʜʘʝʪ, ʥʝ ʚʦʩʧʨʠʥʠʤʘʝʪ. 

ʄʳʰʣʝʥʠʝ ʧʝʨʝʨʘʙʘʪʳʚʘʝʪ ʠʥʬʦʨʤʘʮʠʶ, ʩʦʜʝʨʞʘʱʫʶʩʷ ʚ ʚʦʩʧʨʠʷʪʠʠ ʠ ʦʱʫʱʝʥʠʷʭ, ʘ ʨʝʟʫʣʴʪʘʪʳ 

ʤʳʩʣʠʪʝʣʴʥʦʛʦ ʪʨʫʜʘ ʧʨʦʚʝʨʷʶʪʩʷ ʠ ʧʨʠʤʝʥʷʶʪʩʷ ʥʘ ʧʨʘʢʪʠʢʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳʰʣʝʥʠʝ ʚʩʝʛʜʘ 
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ʝʩʪʴ ʧʦʟʥʘʥʠʝ (ʦʪʨʘʞʝʥʠʝ) ʦʪʥʦʰʝʥʠʡ ʠ ʟʘʢʦʥʦʤʝʨʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʧʨʝʜʤʝʪʘʤʠ ʠ ʷʚʣʝʥʠʷʤʠ ʦʢʨʫ-

ʞʘʶʱʝʛʦ ʤʠʨʘ. 

ʊʚʦʨʯʝʩʪʚʦ ï ʜʝʷʪʝʣʴʥʦʩʪʴ, ʨʝʟʫʣʴʪʘʪʦʤ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʠ ʜʫ-

ʭʦʚʥʳʭ ʮʝʥʥʦʩʪʝʡ. ʆʥʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʣʠʯʠʝ ʫ ʣʠʯʥʦʩʪʠ ʤʦʪʠʚʦʚ, ʫʤʝʥʠʡ, ʩʧʦʩʦʙʥʦʩʪʝʡ ʠ ʟʥʘʥʠʡ, 

ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʳʤ ʧʦʷʚʣʷʝʪʩʷ ʧʨʦʜʫʢʪ, ʢʦʪʦʨʳʡ ʦʪʣʠʯʘʝʪʩʷ ʥʦʚʠʟʥʦʡ ʠ ʫʥʠʢʘʣʴʥʦʩʪʴʶ, ʦʨʠʛʠʥʘʣʴ-

ʥʦʩʪʴʶ. 

ɸ. ʇʦʥʦʤʘʨʸʚ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʦʥʷʪʠʝ ʪʚʦʨʯʝʩʪʚʘ ʚ ʰʠʨʦʢʦʤ ʠ ʫʟʢʦʤ ʩʤʳʩʣʝ (ʰʠʨʦʢʠʡ ʩʤʳʩʣ 

ʥʘʟʳʚʘʝʪʩʷ çʧʨʷʤʳʤè, ʫʟʢʠʡ ï çʦʙʝɦʧʨʠʥʷʪʳʤè): çʊʚʦʨʯʝʩʪʚʦ ï ʚ ʧʨʷʤʦʤ ʩʤʳʩʣʝ ï ʝʩʪʴ ʩʦʟʠʜʘʥʠʝ 

ʥʦʚʦʛʦ. 

ʀʥʬʦʨʤʘʪʠʢʘ ʥʘʯʠʥʘʝʪʩʷ ʥʝ ʩʦʚʩʝʤ ʩ ʢʦʤʧʴʶʪʝʨʘ, ʯʪʦ ʢʘʞʝʪʩʷ ʦʯʝʚʠʜʥʳʤ, ʘ ʩ ʧʨʦʙʣʝʤʳ, ʟʘ-

ʛʘʜʢʠ. 

ʀʥʬʦʨʤʘʪʠʢʘ ʤʦʞʝʪ ʧʨʝʜʦʩʪʘʚʠʪʴ ʥʘʩʪʦʷʱʫʶ ʧʦʤʦʱʴ ʚ ʵʚʦʣʶʮʠʠ ʪʚʦʨʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʨʝ-

ʙʝʥʢʘ. ʇʨʠ ʨʝʰʝʥʠʠ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʭ ʟʘʜʘʯ ʩʦʟʜʘʸʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʡ ʩʪʠʣʴ ʤʳʰ-

ʣʝʥʠʷ, ʦʧʠʨʘʶʱʠʡʩʷ ʥʘ ʩʦʜʝʨʞʘʪʝʣʴʥʦʝ ʦʙʲʝʜʠʥʝʥʠʝ ʧʨʝʜʤʝʪʦʚ ʠ ʷʚʣʝʥʠʡ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʵʤʧʠʨʠʯʝ-

ʩʢʦʛʦ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʬʦʨʤʘʣʴʥʳʤ ʦʙʲʝʜʠʥʝʥʠʝʤ. ʀ ʯʝʤ ʙʳʩʪʨʝʝ ʙʫʜʝʪ ʠʟʫʯʘʪʴʩʷ ʠʥʬʦʨʤʘʪʠʢʘ, ʪʝʤ 

ʣʫʯʰʝ [1]. 

ʌʫʥʢʮʠʠ ʟʘʜʘʯ ʦʯʝʥʴʨʘʟʥʳʝ: ʨʘʟʚʠʚʘʶʱʠʝ, ʦʙʫʯʘʶʱʠʝ, ʢʦʥʪʨʦʣʠʨʫʶʱʠʝ, ʚʦʩʧʠʪʳʚʘʶʱʠʝ. 

ʆʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʚʦʩʧʠʪʳʚʘʶʱʠʭ ʬʫʥʢʮʠʡ ʟʘʜʘʯ ʩʯʠʪʘʝʪʩʷ ʧʦʷʚʣʝʥʠʝ ʫ ʧʦʜʨʦʩʪʢʦʚ ʜʠʘʣʝʢʪʠ-

ʢʦ-ʤʘʪʝʨʠʘʣʠʩʪʠʯʝʩʢʦʛʦ ʤʠʨʦʚʦʟʟʨʝʥʠʷ. 

ɼʣʷ ʚʢʣʶʯʝʥʠʷ ʫʯʘʱʠʭʩʷ ʚ ʪʚʦʨʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʥʫʞʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʮʝʣʦʡ ʩʠʩʪʝʤʳ ʪʚʦʨʯʝʩʢʠʭ 

ʟʘʜʘʯ. ɿʘ ʤʥʦʛʠʝ ʛʦʜʳ ʧʨʠʦʙʨʝʪʸʥʥʦʛʦ ʦʧʳʪʘ ʨʘʟʚʠʪʠʷ ʪʚʦʨʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, ʧʝʜʘʛʦʛʘʤʠ ʠ ʧʩʠʭʦ-

ʣʦʛʘʤʠ, ʧʨʦʜʦʣʞʘʝʪʩʷ ʧʦʠʩʢ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʠ ʨʝʰʝʥʠʡ. 

ʂʘʞʜʳʡ ʨʘʟ, ʩʦʩʪʘʚʣʷʷ ʯʪʦ-ʪʦ ʥʦʚʦʝ, ʢʘʞʜʘʷ ʣʠʯʥʦʩʪʴ ʥʘʪʳʢʘʝʪʩʷ ʥʘ ʙʘʨʴʝʨʳ ʪʚʦʨʯʝʩʢʦʛʦ ʧʨʦ-

ʮʝʩʩʘ: ʩʪʝʨʝʦʪʠʧʘʤʠ, çʟʘʞʠʤʘʤʠè, ʩʪʨʘʭʦʤ ʦʮʝʥʠʚʘʥʠʷ, ʚʦʟʤʦʞʥʦ ʠʥʝʨʪʥʦʩʪʴʶ ʤʳʰʣʝʥʠʷ, ʟʘʥʠʞʝʥ-

ʥʦʡ ʩʘʤʦʦʮʝʥʢʦʡ, ʠ ʪ.ʜ. 

ʂʘʢ ʧʦʤʦʯʴ ʨʝʙʝʥʢʫ ʧʝʨʝʙʦʨʦʪʴ ʵʪʠ ʧʦʜʚʦʜʥʳʝ ʢʘʤʥʠ, ʦʧʨʝʜʝʣʠʪʴʩʷ ʚ ʩʚʦʝʤ ʦʪʥʦʰʝʥʠʠ ʢ ʢʦʤ-

ʧʴʶʪʝʨʫ, ʥʘʡʪʠ ʩʚʦʡ ʩʧʦʩʦʙ ʩʘʤʦʚʳʨʘʞʝʥʠʷ ʚ ʠʥʬʦʨʤʘʪʠʢʝ.  

ʈʘʩʩʤʦʪʨʠʤ ʩʣʝʜʫʶʱʠʝ ʩʧʦʩʦʙʳ ʧʨʝʦʜʦʣʝʥʠʝ ʙʘʨʴʝʨʦʚ: 

- ʠʟʤʝʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ: ʚʳʭʦʜʠʪʝ ʥʘ ʧʨʦʛʫʣʢʠ; ʟʘʥʠʤʘʡʪʝʩʴ ʩʧʦʨʪʦʤ, ʤʫʟʳʢʦʡ, ʪʘʥ-

ʮʘʤʠ;  

- ʠʟʤʝʥʝʥʠʝ ʩʚʦʝʛʦ ʧʦʚʝʜʝʥʠʷ: ʧʦʣʴʟʫʡʪʝʩʴ ʪʝʭʥʠʢʦʡ ʠ ʤʝʪʦʜʘʤʠ, ʧʦʟʚʦʣʷʶʱʠʤʠ ʚʘʤ ʦʙʦʡʪʠ 

ʠʣʠ ʫʤʝʥʴʰʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʙʘʨʴʝʨʦʚ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʥʘ ʧʫʪʠ ʚʘʰʠʭ ʪʚʦʨʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ; 

- ʧʦʤʝʥʷʡʪʝ, ʠʟʤʝʥʠʪʝ ʩʚʦʠ ʩʧʦʩʦʙʥʦʩʪʠ: ʥʘʢʘʧʣʠʚʘʡʪʝ ʚ ʩʝʙʝ ʥʘʚʳʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ çʙʝʣʳʭ 
ʧʷʪʝʥè ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʩʧʦʩʦʙʦʚ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ, ʪʘʢʠʭ ʢʘʢ ʩʦʟʜʘʥʠʝ ʩʠʩʪʝʤʥʳʭ ʩʭʝʤ, ʦʙ-

ʨʘʟʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʧʨʦʙʣʝʤʳ ʠ ʪ.ʜ.; 

- ʠʟʤʝʥʝʥʠʝ ʩʚʦʠʭ ʫʙʝʞʜʝʥʠʡ: ʚʝʜʠʪʝ ʩʝʙʷ ʪʘʢ, ʙʫʜʪʦ ʚʳ ʪʚʦʨʯʝʩʢʘʷ ʣʠʯʥʦʩʪʴ. ʊ.ʝ. ʥʘ ʚʨʝʤʷ 
ʧʦʤʝʥʷʡʪʝ ʚʘʰʝ ʤʳʩʣʠ ʦ ʥʘʩʪʦʷʱʝʤ, ʯʪʦʙʳ ʫʟʥʘʪʴ, ʧʦʤʝʥʷʝʪʩʷ ʣʠ ʧʨʠ ʵʪʦʤ ʚʘʰʝ ʧʦʚʝʜʝʥʠʝ; 

- ʠʟʤʝʥʝʥʠʝ ʩʝʙʷ ʢʘʢ ʣʠʯʥʦʩʪʠ: ʧʦʩʦʤʥʝʚʘʡʪʝʩʴ ʚ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʚʘʰʠʭ ʦʨʠʝʥʪʠʨʦʚ, ʧʨʦʘʥʘ-

ʣʠʟʠʨʫʡʪʝ ʩʠʪʫʘʮʠʠ, ʜʣʷ ʢʦʪʦʨʳʭ ʵʪʦʪ ʙʘʨʴʝʨ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʧʦʣʝʟʥʳʤ ʠ ʜʣʷ ʢʦʪʦʨʳʭ ʦʥ ʚʘʩ ʦʛʨʘ-

ʥʠʯʠʚʘʝʪ. 

ʆʨʠʛʠʥʘʣʴʥʳʝ ʨʝʰʝʥʠʷ ʧʨʠʭʦʜʷʪ ʥʝ ʥʘ ʧʝʨʚʳʭ ʩʪʘʜʠʷʭ ʨʝʰʝʥʠʷ ʪʚʦʨʯʝʩʢʠʭ ʟʘʜʘʯ, ʘ ʚ ʧʨʦʮʝʩʩʝ 

ʨʘʩʩʫʞʜʝʥʠʷ. ʇʦʵʪʦʤʫ ʜʣʷ ʧʦʠʩʢʘ ʨʝʰʝʥʠʷ ʧʦʣʝʟʥʦ ʨʘʩʩʫʞʜʘʪʴ ʚʩʣʫʭ. [3] 

ʂʨʦʤʝ ʟʘʜʘʥʠʡ ʥʘ ʫʨʦʢʝ ʫʯʝʥʠʢ ʤʦʞʝʪ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʣʶʙʳʭ ʰʢʦʣʴʥʳʭ ʠ ʛʦʨʦʜʩʢʠʭ ʤʝʨʦʧʨʠʷ-

ʪʠʷʭ: ʚ ʢʦʥʢʫʨʩʝ ʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ, ʫʯʘʩʪʠʝ ʚ ʛʦʨʦʜʩʢʠʭ ʢʦʥʢʫʨʩʘʭ ʠ ʢʦʥʬʝʨʝʥʮʠʷʭ ʧʦ ʠʥʬʦʨ-

ʤʘʪʠʢʝ, ʚ ʩʦʟʜʘʥʠʠ ʛʘʟʝʪ, ʚ ʧʨʦʚʝʜʝʥʠʠ ʫʨʦʢʦʚ ʩʘʤʠʤʠ ʫʯʘʱʠʤʠʩʷ ʚ ʩʚʦʝʤ ʠ ʜʨʫʛʠʭ ʢʣʘʩʩʘʭ, ʚ ʩʲʝʤ-

ʢʘʭ ʚʠʜʝʦʬʠʣʴʤʦʚ ʢʦ ʜʥʶ ʦʪʢʨʳʪʳʭ ʜʚʝʨʝʡ ʢʘʙʠʥʝʪʘ ʠʥʬʦʨʤʘʪʠʢʠ ʪ. ʜ. 
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ʗ.ʀ. ʇʝʨʚʫʭʠʥʘ, ʩʪʫʜʝʥʪ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʀ.ɸ. ɼʫʜʢʦʚʩʢʘʷ, ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ, ʜʦʮʝʥʪ  

ʛ. ʂʫʡʙʳʰʝʚ, ʂʫʡʙʳʰʝʚʩʢʠʡ ʬʠʣʠʘʣ ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʈɸɿɺʀʊʀɽ ʊɺʆʈʏɽʉʂʆɻʆ ʄʓʐʃɽʅʀʗ ʄʃɸɼʐʀʍ ʐʂʆʃʔʅʀʂʆɺ ʅɸ 

ʋʈʆʂɸʍ ʀʅʌʆʈʄɸʊʀʂʀ 

ʄʳʰʣʝʥʠʝ ʧʦʤʦʛʘʝʪ ʥʘʭʦʜʠʪʴ ʧʫʪʠ ʨʝʰʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʧʨʦʪʠʚʦʨʝʯʠʡ, ʢʦʪʦʨʳʝ ʯʝʣʦʚʝʢʘ 

ʚʩʪʨʝʯʘʝʪ ʥʘ ʩʚʦʝʤ ʞʠʟʥʝʥʥʦʤ ʧʫʪʠ.  

çʄʳʰʣʝʥʠʝ ï ʚʳʩʰʘʷ ʩʪʫʧʝʥʴ ʧʦʟʥʘʥʠʷ ʯʝʣʦʚʝʢʦʤ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. ʏʫʚʩʪʚʝʥʥʦʡ ʦʩʥʦʚʦʡ 

ʤʳʰʣʝʥʠʷ ʷʚʣʷʶʪʩʷ ʦʱʫʱʝʥʠʷ, ʚʦʩʧʨʠʷʪʠʷ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ. ʏʝʨʝʟ ʦʨʛʘʥʳ ʯʫʚʩʪʚ ï ʵʪʦ ʝʜʠʥʩʪʚʝʥ-

ʥʳʝ ʢʘʥʘʣʳ ʩʚʷʟʠè [4, c. 123]. çʏʝʨʝʟ ʦʨʛʘʥʳ ʯʫʚʩʪʚ ï ʵʪʠ ʝʜʠʥʩʪʚʝʥʥʳʝ ʢʘʥʘʣʳ ʩʚʷʟʠ ʦʨʛʘʥʠʟʤʘ ʩ 

ʦʢʨʫʞʘʶʱʠʤ ʤʠʨʦʤ ï ʧʦʩʪʫʧʘʝʪ ʚ ʤʦʟʛ ʠʥʬʦʨʤʘʮʠʷè [5, ʩ. 150]. ʀʥʬʦʨʤʘʮʠʷ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʤʦʟ-

ʛʦʤ. ʌʦʨʤʦʡ ʣʦʛʠʯʝʩʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʷʚʣʷʝʪʩʷ ʧʨʦʜʫʢʪ ʤʳʰʣʝʥʠʷ ʯʝʣʦʚʝʢʘ. ʈʝʰʘʷ ʟʘ-

ʜʘʯʠ ʩ ʧʦʤʦʱʴʶ ʤʳʰʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʝʨʝʜ ʯʝʣʦʚʝʢʦʤ ʩʪʘʚʠʪ ʞʠʟʥʴ, ʦʥ ʨʘʟʤʳʰʣʷʝʪ, ʜʝʣʘʝʪ ʚʳʚʦʜʳ 

ʠ ʧʦʟʥʘʝʪ ʟʥʘʯʝʥʠʝ ʚʝʱʝʡ ʠ ʷʚʣʝʥʠʡ, ʦʪʢʨʳʚʘʝʪ ʟʘʢʦʥʳ ʠʭ ʩʚʷʟʠ, ʘ ʟʘʪʝʤ ʥʘ ʠʭ ʙʘʟʝ ʧʨʝʦʙʨʘʟʫʝʪ ʤʠʨ. 

çʀʥʬʦʨʤʘʮʠʷ ʠʟ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ ʯʝʣʦʚʝʢʫ ʧʦʟʚʦʣʷʝʪ ʝʤʫ ʧʨʝʜʩʪʘʚʣʷʪʴ ʥʝ ʪʦʣʴʢʦ ʚʥʝʰʥʶʶ, 

ʥʦ ʠ ʚʥʫʪʨʝʥʥʶʶ ʩʪʦʨʦʥʫ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʨʝʜʤʝʪʘ, ʧʨʝʜʩʪʘʚʣʷʪʴ ʧʨʝʜʤʝʪʳ ʚ ʦʪʩʫʪʩʪʚʠʝ ʠʭ ʩʘ-

ʤʠʭ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʷ ʠʭ ʤʦʜʠʬʠʢʘʮʠʠ ʚʦ ʚʨʝʤʝʥʠ, ʫʩʪʨʝʤʣʷʪʴʩʷ ʤʳʩʣʴʶ ʚ ʥʝʦʙʦʟʨʠʤʳʝ ʜʘʣʠ ʠ ʤʠʢ-

ʨʦʤʠʨ. ɺʩʝ ʵʪʦ ʚʦʟʤʦʞʥʦ ʚ ʧʨʦʮʝʩʩʝ ʤʳʰʣʝʥʠʷ. ɺ ʧʩʠʭʦʣʦʛʠʠ ʧʦʜ ʪʝʨʤʠʥʦʤ ʤʳʰʣʝʥʠʝʤ ʧʨʝʜʩʪʘʚ-

ʣʷʝʪʩʷ ʧʨʦʮʝʩʩ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʥʜʠʚʠʜʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʦʙʦʙʱʝʥʥʳʤ ʠ ʦʧʦʩʨʝ-

ʜʦʚʘʥʥʳʤ ʦʪʨʘʞʝʥʠʝʤ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. ʇʨʝʜʤʝʪʘʤ ʠ ʷʚʣʝʥʠʷʤ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʨʠʩʫʱʝ ʪʘʢʠʝ 

ʩʚʦʡʩʪʚʘ ʠ ʦʪʥʦʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʦʟʥʘʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ, ʧʨʠ ʧʦʤʦʱʠ ʦʱʫʱʝʥʠʡ ʠ ʚʦʩʧʨʠ-

ʷʪʠʡè [6, ʩ. 93]. 

ʇʨʦʮʝʜʫʨʳ ʤʦʞʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʥʘ: 

¶ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʝ,  

¶ ʜʠʩʢʫʨʩʠʚʥʦʝ,  

¶ ʵʚʨʠʩʪʠʯʝʩʢʦʝ  

¶ ʪʚʦʨʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ.  

ʈʘʩʩʤʦʪʨʠʤ ʪʝʨʤʠʥ çʪʚʦʨʯʝʩʢʦʝ ʤr ʰʣʝʥʠʝè. çʊʚʦʨʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ ï ʤʳʰʣʝʥʠʝ, ʧʨʠʚʦʜʷʱʝʝ 

ʢ ʥʦʚʳʤ ʦʪʢʨʳʪʠʷʤ, ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʤ ʨʝʟʫʣʴʪʘʪʘʤè [2, c. 10]. 

ɿʘ ʛʨʘʥʠʮʝʡ ʚ ʧʩʠʭʦʣʦʛʠʠ ʪʚʦʨʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ ʩʚʷʟʳʚʘʶʪ ʩ ʪʝʨʤʠʥʦʤ çʢʨʝʘʪʠʚʥʦʩʪʴè. ɺ ʦʪʝ-

ʯʝʩʪʚʝʥʥʦʡ ʧʩʠʭʦʣʦʛʠʠ ʪʘʢ ʞʝ ʥʝ ʦʩʪʘʝʪʩʷ ʙʝʟ ʚʥʠʤʘʥʠʷ ʩʫʱʥʦʩʪʴ ʪʚʦʨʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʯʝʣʦʚʝʢʘ. 

ʋʜʝʣʷʝʪʩʷ ʚʥʠʤʘʥʠʝ ʧʨʦʙʣʝʤʘʤ ʪʚʦʨʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, ʚʳʷʚʣʝʥʠʶ ʤʝʭʘʥʠʟʤʦʚ ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʠ ʧʨʠʨʦʜʳ ʪʚʦʨʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ. 

çʊʦʨʨʝʩ ɽ.ʇ. ʚʳʜʝʣʷʝʪ ʟʥʘʯʠʤʳʝ ʧʘʨʘʤʝʪʨʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʢʨʝʘʪʠʚʥʦʩʪʴ: 

¶ ʣʝʛʢʦʩʪʴ ï ʙʳʩʪʨʦʪʘ ʚʳʧʦʣʥʝʥʠʷ ʪʝʢʩʪʦʚʳʭ ʟʘʜʘʥʠʡ; 

¶ ʛʠʙʢʦʩʪʴ ï ʯʠʩʣʦ ʧʝʨʝʢʣʶʯʝʥʠʡ ʩ ʦʜʥʦʛʦ ʢʣʘʩʩʘ ʦʙʲʝʢʪʦʚ ʥʘ ʜʨʫʛʦʡ ʚ ʭʦʜʝ ʦʪʚʝʪʦʚ; 

¶ ʦʨʠʛʠʥʘʣʴʥʦʩʪʴ ï ʤʠʥʠʤʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʜʘʥʥʦʛʦ ʦʪʚʝʪʘ ʢ ʦʜʥʦʨʦʜʥʦʡ ʛʨʫʧʧʝ; 

¶ ʪʦʯʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʡè[2, ʩ. 50]. 

çʀ.ʗ. ʃʝʨʥʝʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʪʚʦʨʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ ʧʦ ʝʛʦ ʧʨʦʜʫʢʪʫ. ʋʯʘʱʠʝʩʷ ʚ ʧʨʦʮʝʩʩʝ ʪʚʦʨ-

ʯʝʩʪʚʘ ʩʦʟʜʘʶʪ ʩʫʙʲʝʢʪʠʚʥʦ ʥʦʚʦʝ, ʧʨʠ ʵʪʦʤ ʧʨʦʷʚʣʷʷ ʩʚʦʶ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴè [2, ʩ. 55]. 

çʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ɼ.ɹ. ɹʦʛʦʷʚʣʝʥʩʢʦʡ, ʪʚʦʨʯʝʩʪʚï ʩʠʪʫʘʪʠʚʥʦ ʥʝʩʪʠʤʫʣʠʨʦʚʘʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, 

ʧʨʦʷʚʣʷʶʱʝʡʩʷ ʚ ʩʪʨʝʤʣʝʥʠʝ ʚʳʡʪʠ ʟʘ ʧʨʝʜʝʣʳ ʟʘʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳè [2, ʩ. 64]. 

ɺ.ʅ. ɼʨʫʞʠʥʠʥ ʩʯʠʪʘʣ, ʯʪʦ ʪʚʦʨʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ ï ʤʳʰʣʝʥʠʝ, ʩʚʷʟʘʥʥʦʝ ʩ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ 

ʟʥʘʥʠʡ. ʉʫʪʴ ʪʚʦʨʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, ʧʦ ʗ.ɸ. ʇʦʥʦʤʘʨʝʚʫ, ʢ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʯʫʚʩʪ-

ʚʝʥʥʦʩʪʠ (ʩʝʥʟʠʪʠʚʥʦʩʪʠ) ʢ ʧʦʙʦʯʥʳʤ ʧʨʦʜʫʢʪʘʤ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

çʗ.ɸ. ʇʦʥʦʤʘʨʝʚ, ɺ.ʅ. ɼʨʫʞʠʥʠʥ, ɺ.ʅ. ʇʫʰʢʠʥ ʠ ʜʨʫʛʠʝ ʦʪʝʯʝʩʪʚʝʥʥʳʡ ʧʩʠʭʦʣʦʛʠ ʩʯʠʪʘʶʪ 

ʦʩʥʦʚʥʳʤ ʧʨʠʟʥʘʢʦʤ ʤʳʰʣʝʥʠʷ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʝ ʮʝʣʠ ʠ ʨʝʟʫʣʴʪʘʪʘ. ʊʚʦʨʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ ʧʨʦʪʝʢʘʝʪ 

ʚ ʧʨʦʮʝʩʩʝ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʠ ʩʚʷʟʘʥʘ ʩ ʧʦʨʦʞʜʝʥʠʝʤ çʧʦʙʦʯʥʦʛʦ ʧʨʦʜʫʢʪʘè, ʢʦʪʦʨʳʡ ʠ ʷʚʣʷʝʪʩʷ ʪʚʦʨ-

ʯʝʩʢʠʤ ʨʝʟʫʣʴʪʘʪʦʤè [7, ʩ. 103]. 

ʉ ʟʥʘʯʝʥʠʝʤ ʧʦʥʷʪʠʷ ʪʚʦʨʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʩʦʦʪʥʝʩʝʥʳ ʪʘʢʠʝ ʣʠʯʥʦʩʪʥʳʝ ʢʘʯʝʩʪʚʘ ʢʘʢ: ʠʥ-

ʪʝʥʩʠʚʥʦʩʪʴ ʧʦʠʩʢʦʚʦʡ ʤʦʪʠʚʘʮʠʠ ʠ ʯʫʚʩʪʚʝʥʥʦʩʪʴ ʢ ʧʦʙʦʯʥʳʤ ʦʙʨʘʟʦʚʘʥʠʷʤ, ʢʦʪʦʨʳʝ ʧʨʦʠʩʭʦʜʷʪ 

ʧʨʠ ʤʳʩʣʠʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ. 
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ɺ ʢʘʯʝʩʪʚʝ ʪʝʨʤʠʥʘ çʤʝʥʪʘʣʴʥʦʡ ʝʜʠʥʠʮʳè ʧʦʥʠʤʘʝʪʩʷ ʠʟʤʝʨʝʥʠʷ ʪʚʦʨʯʝʩʢʦʛʦ ʤʳʩʣʠʪʝʣʴʥʦʛʦ 

ʘʢʪʘ, çʢʚʘʥʪʘè ʪʚʦʨʯʝʩʪʚʘ. 

çʀ.ʗ. ʃʝʨʥʝʨ ʩʯʠʪʘʝʪ, ʯʪʦ ʦʩʥʦʚʫ ʪʚʦʨʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʯʝʨʪʳ: ʩʘ-

ʤʦʩʪʦʷʪʝʣʴʥʳʡ ʧʝʨʝʥʦʩ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ ʚ ʥʦʚʫʶ ʩʠʪʫʘʮʠʶ; ʚʠʜʝʥʠʝ ʥʦʚʳʭ ʧʨʦʙʣʝʤ ʚ ʟʥʘʢʦʤʳʭ, 

ʩʪʘʥʜʘʨʪʥʳʭ ʫʩʣʦʚʠʷʭ; ʚʠʜʝʥʠʝ ʥʦʚʦʡ ʬʫʥʢʮʠʠ ʟʥʘʢʦʤʦʛʦ ʦʙʲʝʢʪʘ; ʚʠʜʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʦʙʲʝʢʪʘ, ʧʦʜ-

ʣʝʞʘʱʝʛʦ ʠʟʫʯʝʥʠʶ, ʪʦ ʝʩʪʴ ʙʳʩʪʨʳʡ, ʧʦʜʯʘʩ ʤʛʥʦʚʝʥʥʳʡ ʦʭʚʘʪ ʯʘʩʪʝʡ, ʵʣʝʤʝʥʪʦʚ ʦʙʲʝʢʪʘ ʚ ʠʭ ʩʦ-

ʦʪʥʦʰʝʥʠʠ ʜʨʫʛ ʩ ʜʨʫʛʦʤ; ʫʤʝʥʠʝ ʚʠʜʝʪʴ ʘʣʴʪʝʨʥʘʪʠʚʫ ʨʝʰʝʥʠʝ, ʘʣʴʪʝʨʥʘʪʠʚʫ ʧʦʜʭʦʜʘ ʫ ʝʛʦ ʧʦʠʩʢʫ; 

ʫʤʝʥʠʝ ʢʦʤʙʠʥʠʨʦʚʘʪʴ ʨʘʥʝʝ ʩʧʦʩʦʙʳ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʚ ʥʦʚʳʡ ʩʧʦʩʦʙ ʠ ʫʤʝʥʠʝ ʩʦʟʜʘʚʘʪʴ ʦʨʠʛʠ-

ʥʘʣʴʥʳʡ ʩʧʦʩʦʙ ʨʝʰʝʥʠʷ ʧʨʠ ʠʟʚʝʩʪʥʦʩʪʠ ʜʨʫʛʠʭè [1, ʩ. 238]. 

çʆʚʣʘʜʝʚ ʵʪʠʤʠ ʯʝʨʪʘʤʠ, ʤʦʞʥʦ ʨʘʟʚʠʚʘʪʴ ʠʭ ʜʦ ʫʨʦʚʥʷ, ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ ʧʨʠʨʦʜʥʳʤʠ ʟʘʜʘʪ-

ʢʘʤʠ ʠ ʫʩʝʨʜʠʝʤ. ʆʜʥʘʢʦ ʧʝʨʝʯʠʩʣʝʥʥʳʤ ʯʝʨʪʘʤ ʩʚʦʡʩʪʚʝʥʥʘ ʦʜʥʘ ʩʧʦʩʦʙʥʦʩʪʴ ï ʦʥʠ ʥʝ ʫʩʚʘʠʚʘʶʪʩʷ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠʣʠ ʧʦʢʘʟʘ ʜʝʡʩʪʚʠʷ, ʠʭ ʥʝʣʴʟʷ ʧʝʨʝʜʘʪʴ ʠʥʘʯʝ ʢʘʢ ʚʢʣʶʯʝʥʠʝʤ 

ʚ ʧʦʩʠʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʪʨʝʙʫʶʱʫʶ ʧʨʦʷʚʣʝʥʠʷ ʪʝʭ ʠʣʠ ʠʥʳʭ ʪʚʦʨʯʝʩʢʠʭ ʯʝʨʪ ʠ ʪʝʤ ʩʘʤʳʤ ʵʪʠ 

ʯʝʨʪʳ ʬʦʨʤʠʨʫʶʱʫʶè [8, ʩ. 33]. 

ɼʝʣʘʷ ʘʢʮʝʥʪ ʥʘ ʧʨʠʟʥʘʢʘʭ ʪʚʦʨʯʝʩʢʦʛʦ ʘʢʪʘ, ʚʩʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʦʪʤʝʯʘʶʪ ʝʛʦ ʙʝʩʩʦʟʥʘʪʝʣʴ-

ʥʦʩʪʴ, ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʩʪʴ ʚʦʣʝʡ ʠ ʨʘʟʫʤʦʤ, ʘ ʪʘʢʞʝ ʠʟʤʝʥʝʥʥʦʩʪʴ ʩʦʩʪʦʷʥʠʷ ʩʦʟʥʘʥʠʷ. 

ʊʚʦʨʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ ʥʝʨʘʟʨʳʚʥʦ ʩʦʧʨʷʞʝʥʦ ʩ ʧʦʨʦʞʜʝʥʠʝʤ çʧʦʙʦʯʥʦʛʦ ʧʨʦʜʫʢʪʘè, ʢʦʪʦʨʳʡʠ 

ʷʚʣʷʝʪʩʷ ʪʚʦʨʯʝʩʢʠʡ ʨʝʟʫʣʴʪʘʪ. 

çʂ ʪʚʦʨʯʝʩʢʦʤʫ ʤʳʰʣʝʥʠʶ ʚ ʤʘʪʝʤʘʪʠʢʝ ɺ.ɸ. ʂʨʫʪʝʮʢʠʡ ʦʪʥʦʩʠʪ ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ: 

ʙʳʩʪʨʦʪʘ ʤʳʩʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʢʘʢ ʚʨʝʤʝʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ; ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ; 

ʧʘʤʷʪʴ ʥʘ ʮʠʬʨʳ, ʯʠʩʣʘ, ʬʦʨʤʫʣʳ; ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʦʪʥʦʰʝʥʠʷʤ; ʩʧʦʩʦʙʥʦʩʪʴ ʥʘ-

ʛʣʷʜʥʦ ʧʨʝʜʩʪʘʚʣʷʪʴ ʘʙʩʪʨʘʢʪʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʦʪʥʦʰʝʥʠʷ ʠ ʟʘʚʠʩʠʤʦʩʪʠ. ʉʪʨʫʢʪʫʨʘ ʪʚʦʨʯʝʩʢʦʛʦ 

ʤʳʰʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʬʦʨʤʫʣʳ: çʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʦʜʘʨʝʥʥʦʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʙʦʙʱʝʥ-

ʥʳʤ, ʩʚʝʨʥʫʪʳʤ ʠ ʛʠʙʢʠʤ ʤʳʰʣʝʥʠʝʤ ʚ ʩʬʝʨʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ, ʯʠʩʣʦʚʦʡ ʠ ʟʥʘʢʦʚʦʡ 

ʩʠʤʚʦʣʠʢʠ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʩʢʣʘʜʦʤ ʫʤʘè [7, ʩ. 76]. 

çʅʘ ʫʨʦʢʘʭ ʠʥʬʦʨʤʘʪʠʢʠ ʨʘʟʚʠʪʠʝ ʪʚʦʨʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʨʝʰʝʥʠʝ ʨʘʟʣʠʯ-

ʥʳʭ ʪʠʧʦʚ ʟʘʜʘʥʠʡ ʠ ʟʘʜʘʯ. ʅʝʩʪʘʥʜʘʨʪʥʳʝ ʟʘʜʘʯʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʦʪ-

ʥʦʰʝʥʠʷ ʢ ʟʘʜʘʥʠʷʤ ʧʨʦʙʣʝʤʥʦ-ʧʦʠʩʢʦʚʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʢʨʠʪʠʯʥʦʩʪʠ ʤʳʰʣʝʥʠʷ ʠ ʫʤʝʥʠʶ ʧʨʦʚʦʜʠʪʴ 

ʤʠʥʠ-ʠʩʩʣʝʜʦʚʘʥʠʷ; ʩʦʜʝʡʩʪʚʫʶʪ ʧʨʦʷʚʣʝʥʠʶ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʚ ʧʦʩʪʘʥʦʚ-

ʢʝ ʚʦʧʨʦʩʦʚ ʠ ʧʦʠʩʢʘ ʨʝʰʝʥʠʡ; ʧʨʠʚʦʜʷʪ ʢ ʘʢʪʫʘʣʠʟʘʮʠʠ ʫ ʫʯʘʱʠʭʩʷ ʚʥʫʪʨʝʥʥʝʡ ʤʦʪʠʚʘʮʠʠ, ʯʪʦ ʧʨʦ-

ʷʚʣʷʝʪʩʷ ʚ ʧʨʝʜʧʦʯʪʝʥʠʠ ʪʨʫʜʥʳʭ ʟʘʜʘʥʠʡ, ʣʶʙʦʟʥʘʪʝʣʴʥʦʩʪʠ, ʩʪʨʝʤʣʝʥʠʠ ʢ ʤʘʩʪʝʨʩʪʚʫ ʠ ʧʦʚʳʰʝ-

ʥʠʠ ʫʚʝʨʝʥʥʦʩʪʠ ʚ ʩʝʙʝ: ʟʘʜʘʯʠ ʩ ʥʝ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʤ ʚʦʧʨʦʩʦʤè [3, c. 26].  

ʆʩʦʙʝʥʥʦʩʪʴʶ ʪʚʦʨʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʦʙʫʯʘʶʱʠʭʩʷ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʰʢʦʣʴʥʠʢ ʥʝʢʨʠʪʠʯʝʩʢʠ 

ʦʪʥʦʩʠʪʩʷ ʢ ʩʚʦʝʤʫ ʧʨʦʜʫʢʪʫ ʪʚʦʨʯʝʩʪʚʘ. ɿʘʤʳʩʝʣ ʜʝʪʝʡ ʥʝ ʥʘʧʨʘʚʣʷʝʪʩʷ ʥʠʢʘʢʠʤʠ ʠʜʝʷʤʠ, ʢʨʠʪʝ-

ʨʠʷʤʠ, ʪʨʝʙʦʚʘʥʠʷʤʠ, ʘ ʧʦʪʦʤʫ ʷʚʣʷʝʪʩʷ ʩʫʙʲʝʢʪʠʚʥʳʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʬʦʥʝ ʩʪʨʝʤʠʪʝʣʴʥʦʛʦ ʨʦʩʪʘ, ʨʘʟʚʠʪʠʷ ʚʦʦʙʨʘʞʝʥʠʷ, ʧʝʨʝʭʦʜ ʦʪ ʠʛʨʳ ʢ ʫʯʝ-

ʥʠʶ, ʨʝʙʝʥʦʢ ʧʳʪʘʝʪʩʷ ʫʩʚʦʠʪʴ ʟʥʘʥʠʷ ʠ ʚʦʧʣʦʪʠʪʴ ʠʭ ʚ ʩʚʦʶ ʠʛʨʫ, ʩʦʧʨʷʞʝʥʥʫʶ ʩ ʫʯʝʥʠʝʤ.  
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ɸ.ɸ. ʇʝʪʨʦʚʘ, ɸ.ʆ. ʐʘʜʨʠʥ, ʩʪʫʜʝʥʪʳ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʀ.ɸ. ʇʝʪʨʦʚʘ, ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ʛ. ʃʝʩʦʩʠʙʠʨʩʢ, ʃʝʩʦʩʠʙʠʨʩʢʠʡ ʬʠʣʠʘʣ ʉʠʙɻɸʋ 

ʉʆɺʈɽʄɽʅʅʓɽ ʅɸɻʃʗɼʅʓɽ ʉʈɽɼʉʊɺɸ ʆɹʋʏɽʅʀʗ  
ʅɸ ʆʉʅʆɺɽ ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʊɽʍʅʆʃʆɻʀʁ 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚʩʝʛʜʘ ʙʳʣʠ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʚ 

ʜʦʢʦʤʧʴʶʪʝʨʥʫʶ ʵʧʦʭʫ, ʪʘʢ ʢʘʢ ʦʙʫʯʝʥʠʝ ʷʚʣʷʝʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʧʨʦʮʝʩʩʦʤ. ʆʜʥʘʢʦ ʪʦʣʴʢʦ ʩ 

ʚʥʝʜʨʝʥʠʝʤ ʕɺʄ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʪʝʨʤʠʥ çʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠè ʩʪʘʣ ʘʩʩʦʮʠʠ-

ʨʦʚʘʪʴʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ [3]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʤʝʥʝʥʠʝ ʥʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʫʯʝʥʠʠ ï ʦʜʥʘ ʠʟ ʥʘʠ-

ʙʦʣʝʝ ʚʘʞʥʳʭ ʠ ʫʩʪʦʡʯʠʚʳʭ ʪʝʥʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʦʚʩʝʤʝʩʪʥʦ ʦʪʤʝʯʘʝʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʠʥʬʦʨʤʘʮʠʠ ʚ ʦʢʨʫʞʘʶʱʝʤ ʥʘʩ ʤʠʨʝ, ʢʦʪʦʨʫʶ ʧʨʠʭʦʜʠʪʩʷ ʠʥʪʝʥ-

ʩʠʚʥʦ ʦʙʨʘʙʘʪʳʚʘʪʴ.  

ʀʥʪʝʨʘʢʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ï ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʨʝʜʩʪʚ ʠ ʤʝʪʦʜʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʤʝʞʜʫ ʩʫʙʲʝʢ-

ʪʘʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʮʝʣʴ ʢʦʪʦʨʦʡ - ʧʦʤʦʯʴ ʢʘʞʜʦʤʫ ʩʫʙʲʝʢʪʫ ʦʙʫʯʝʥʠʷ ʧʦʩʨʝʜʩʪʚʦʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʠʥʬʦʨʤʘ-

ʮʠʶ ʦʙʱʝʛʦ ʭʘʨʘʢʪʝʨʘ ʚ ʣʠʯʥʳʝ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ. ʆʜʥʘʢʦ ʚʘʞʥʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʵʬʬʝʢʪ ʦʪ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʩʘʤʦʛʦ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʦʪ ʪʦʛʦ, ʢʘʢ ʦʥ ʧʨʠʤʝ-

ʥʷʝʪ ʪʝ ʠʣʠ ʠʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ [1]. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʦʷʚʣʷʶʪʩʷ ʠʥʪʝʨʝʩʥʳʝ ʥʦʚʠʥʢʠ ʚ ʦʙʣʘʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ, ʪʘʢʠʝ, ʢʘʢ ʠʥʪʝʨʘʢ-

ʪʠʚʥʳʝ ʧʣʘʢʘʪʳ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʧʣʘʢʘʪʦʚ ʧʦʤʦʛʘʝʪ ʨʘʟʥʦʦʙʨʘʟʠʪʴ ʟʘʥʷʪʠʷ, ʩʜʝʣʘʪʴ ʠʭ 

ʷʨʢʠʤʠ, ʥʘʩʳʱʝʥʥʳʤʠ ʠ ʫʚʣʝʢʘʪʝʣʴʥʳʤʠ. ɺ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʳʡ ʧʣʘʢʘʪ ʚʳʧʦʣʥʷʝʪ 

ʦʯʝʥʴ ʚʘʞʥʳʝ ʬʫʥʢʮʠʠ: ʟʘ ʩʯʝʪ ʩʨʝʜʩʪʚ ʥʘʚʠʛʘʮʠʠ ʜʦʩʪʠʛʘʝʪʩʷ ʚʦʚʣʝʯʝʥʠʝ ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʧʨʦʮʝʩʩ 

ʧʦʣʫʯʝʥʠʷ ʟʥʘʥʠʡ, ʘ ʚʢʣʶʯʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʤʫʣʴʪʠʤʝʜʠʡʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʪʨʝʭʤʝʨʥʳʭ ʦʙʲʝʢ-

ʪʦʚ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʤʘʢʩʠʤʘʣʴʥʫʶ ʥʘʛʣʷʜʥʦʩʪʴ.  

ʀʥʪʝʨʘʢʪʠʚʥʳʡ ʧʣʘʢʘʪ ï ʵʪʦ ʩʨʝʜʩʪʚʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʩʧʦʩʦʙʥʦʝ ʘʢʪʠʚʥʦ ʠ ʨʘʟ-

ʥʦʦʙʨʘʟʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ [2]. ʀʥʪʝʨʘʢʪʠʚʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ: ʩʩʳʣʦʢ, ʢʥʦʧʦʢ ʧʝʨʝʭʦʜʘ, ʦʙʣʘʩʪʝʡ ʪʝʢʩʪʦʚʦʛʦ 

ʠʣʠ ʮʠʬʨʦʚʦʛʦ ʚʚʦʜʘ ʠ ʪ.ʜ. ʊʘʢʠʝ ʧʣʘʢʘʪʳ ʩʦʜʝʨʞʘʪ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʯʝʤ ʦʙʳʯ-

ʥʳʝ ʤʫʣʴʪʠʤʝʜʠʡʥʳʝ ʧʣʘʢʘʪʳ ʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʝʛʦ ʚ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʥʘʛʣʷʜʥʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʬʦʨʤʝ. 

ʀʥʪʝʨʘʢʪʠʚʥʳʡ ʧʣʘʢʘʪ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʨʠʟʚʘʥ ʦʙʝʩʧʝʯʠʪʴ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʥʘʛʣʷʜʥʦʩʪʠ ʫʯʝʙʥʦʛʦ 

ʧʨʦʮʝʩʩʘ [4]. ʃʶʙʳʝ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʧʣʘʢʘʪʳ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ ʜʦʣʞʥʳ ʩʦʟʜʘʚʘʪʴʩʷ ʩ ʫʯʝʪʦʤ ʠʟʫʯʘʝ-

ʤʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʧʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʜʦʩʪʫʧʥʦʩʪʴ ʪʝʢʩʪʘ ʜʣʷ ʧʨʦʯʪʝʥʠʷ, ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝ ʷʨʢʠʭ ʠ ʢʨʘʩʠʚʳʭ ʰʨʠʬʪʦʚ, ʩʦʟʜʘʚʘʪʴ ʧʨʦʩʪʫʶ ʠ ʫʜʦʙʥʫʶ ʥʘʚʠʛʘʮʠʶ.  

ɺ ʭʦʜʝ ʨʘʟʨʘʙʦʪʢʠ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʧʣʘʢʘʪʦʚ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʦʥ ʜʦʣʞʝʥ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ 

ʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʝʤʫ ʪʦʪ ʠʣʠ ʠʥʦʡ ʬʨʘʛʤʝʥʪ ʠʥʬʦʨʤʘʮʠʠ: ʛʨʘʬʠʯʝʩʢʦʡ, ʪʝʢʩʪʦ-

ʚʦʡ, ʟʚʫʢʦʚʦʡ. ʀʥʪʝʨʘʢʪʠʚʥʳʡ ʧʣʘʢʘʪ ʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʚ ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʨʝʜʘʭ ʪʘʢʠʭ 

ʢʘʢ, MS Power Point, SMART Notebook, Adobe Flash ʠ ʜʨʫʛʠʭ. ɺʩʝ ʦʥʠ ʧʦʟʚʦʣʷʶʪ ʜʦʙʘʚʣʷʪʴ ʠ ʚʠʜʦ-

ʠʟʤʝʥʷʪʴ ʵʣʝʤʝʥʪʳ ʧʣʘʢʘʪʘ, ʥʘʧʦʣʥʷʪʴ ʝʛʦ ʥʝʦʙʭʦʜʠʤʳʤ ʤʘʪʝʨʠʘʣʦʤ [5]. 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʧʣʘʢʘʪʦʚ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʨʝʜʧʦʯʪʝʥʠʝ ʦʪʜʘʝʪʩʷ MS 

Power Point, ʪʘʢ ʢʘʢ ʜʘʥʥʳʡ ʧʨʦʜʫʢʪ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʜʦʩʪʫʧʥʦʡ ʠ ʟʥʘʢʦʤʦʡ ʧʝʜʘʛʦʛʘʤ ʠ ʰʢʦʣʴʥʠ-

ʢʘʤ ʧʨʦʛʨʘʤʤʥʦʡ ʩʨʝʜʦʡ. ʂʨʦʤʝ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʧʨʠʣʦʞʝʥʠʡ, ʧʝʜʘʛʦʛ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯ-

ʥʳʝ ʦʥʣʘʡʥ-ʩʝʨʚʠʩʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʝʟʝʥʪʘʮʠʡ ʠ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʧʣʘʢʘʪʦʚ.  

ʇʨʠ ʩʦʟʜʘʥʠʠ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʧʣʘʢʘʪʦʚ ʜʦʣʞʥʳ ʩʦʙʣʶʜʘʪʴʩʷ ʩʣʝʜʫʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ: 

- ʥʘʣʠʯʠʝ ʟʥʘʯʠʤʦʡ ʠ ʘʢʪʫʘʣʴʥʦʡ ʪʝʤʳ; 

- ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ ʩʦʜʝʨʞʘʪʝʣʴʥʦʡ ʯʘʩʪʠ;  

- ʧʨʘʢʪʠʯʝʩʢʘʷ ʮʝʣʴ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʩʦʩʪʦʷʪʴ ʚ ʜʝʤʦʥʩʪʨʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ, ʦʙʫʯʝʥʠʠ ʫʤʝʥʠʷʤ 
ʠ ʥʘʚʳʢʘʤ, ʧʝʨʝʜʘʯʝ ʟʥʘʥʠʡ ʠʟ ʢʘʢʦʡ-ʣʠʙʦ ʦʙʣʘʩʪʠ;  

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʤʝʪʦʜʦʚ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʧʣʘʢʘʪʦʚ, 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʭ ʦʧʨʝʜʝʣʝʥʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ; 

ʥʘʣʠʯʠʝ ʚʠʜʝʦʤʘʪʝʨʠʘʣʦʚ ʠ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʛʨʘʬʠʢʠ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʥʘʧʦʣʥʝʥʠʠ ʠʥʪʝ-

ʨʘʢʪʠʚʥʳʭ ʧʣʘʢʘʪʦʚ, ʫʣʫʯʰʘʶʱʠʝ ʚʦʩʧʨʠʷʪʠʝ ʠʥʬʦʨʤʘʮʠʠ [7]. 

ʆʩʪʘʥʦʚʠʤʩʷ ʧʦʜʨʦʙʥʝʝ ʥʘ ʦʥʣʘʡʥ-ʩʝʨʚʠʩʝ Glogster ï ʩʨʝʜʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʧʣʘʢʘ-

ʪʦʚ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʦʟʤʦʞʥʦʩʪʴ ʚʩʪʘʚʠʪʴ ʪʝʢʩʪ, ʛʨʘʬʠʢʫ, ʠʟʦʙʨʘʞʝʥʠʷ, ʚʠʜʝʦ, ʘʫ-
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ʜʠʦ. ʇʨʠ ʩʦʟʜʘʥʠʠ ʧʣʘʢʘʪʘ ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʝʜʣʦʞʝʥʥʳʤʠ ʰʘʙʣʦʥʘʤʠ, ʛʦʪʦʚʳʡ ʠʥʪʝʨʘʢ-

ʪʠʚʥʳʡ ʧʣʘʢʘʪ ʤʦʞʥʦ ʚʥʝʜʨʠʪʴ ʥʘ ʩʘʡʪ ʠʣʠ ʚ ʙʣʦʛ. ʉʝʨʚʠʩ Glogster.com ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪ-

ʚʦ ʰʘʙʣʦʥʦʚ ʠ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʰʠʨʦʢʫʶ ʘʫʜʠʪʦʨʠʶ. ɼʣʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʮʝʣʝʡ ʩʫʱʝʩʪʚʫʶʪ 

çʩʚʦʷè ʩʨʝʜʘ ï edu.glogster.com, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʧʨʝʧʦʜʘʚʘʪʝʣʶ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʩʚʦʠʭ ʩʪʫʜʝʥʪʦʚ ʠ 

ʨʘʙʦʪʘʪʴ ʩ ʥʠʤʠ. ʇʦ ʞʝʣʘʥʠʶ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʢʘʞʜʳʡ ʩʪʫʜʝʥʪ ʨʘʙʦʪʘʝʪ ʧʨʠʚʘʪʥʦ ʠʣʠ ʧʦʣʫʯʘʝʪ ʜʦʩʪʫʧ 

ʢ ʨʘʙʦʪʘʤ ʦʜʥʦʛʨʫʧʧʥʠʢʦʚ, ʢʦʪʦʨʳʝ ʤʦʞʝʪ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʠ ʢʦʤʤʝʥʪʠʨʦʚʘʪʴ. ʉ ʧʦʤʦʱʴʶ ʜʘʥʥʦʛʦ 

ʩʝʨʚʠʩʘ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʤʦʞʝʪ ʦʨʛʘʥʠʟʦʚʘʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ, ʩʦʟʜʘʪʴ ʨʘʟ-

ʣʠʯʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ. ʉʝʨʚʠʩ ʜʦʩʪʘʪʦʯʥʦ ʠʥʪʝʨʝʩʝʥ ʠ ʧʨʦʩʪ ʚ ʦʩʚʦʝʥʠʠ. ʆʩʦʙʝʥʥʦʩʪʠ 

ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʧʣʘʢʘʪʦʚ: 

- ʚʳʩʦʢʘʷ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʴ ï ʜʠʘʣʦʛ ʤʝʞʜʫ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʠ ʦʙʫʯʘʶʱʠʤʩʷ ʧʦʩʨʝʜʩʪʚʦʤ 

ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʵʪʦ ʝʱʸ ʦʜʠʥ ʥʦʚʳʡ ʤʝʪʦʜ ʨʘʙʦʪʳ ʥʘ ʟʘʥʷʪʠʠ; 

- ʧʨʦʩʪʦʪʘ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ï ʠʥʪʝʨʘʢʪʠʚʥʳʡ ʧʣʘʢʘʪ ʥʝ ʪʨʝʙʫʝʪ ʠʥʩʪʘʣʣʷʮʠʡ, ʠʤʝʝʪ ʧʨʦʩʪʦʡ ʠ 

ʧʦʥʷʪʥʳʡ ʠʥʪʝʨʬʝʡʩ; 

- ʙʦʛʘʪʳʡ ʚʠʟʫʘʣʴʥʳʡ ʤʘʪʝʨʠʘʣ - ʷʨʢʠʝ ʘʥʠʤʘʮʠʠ ʷʚʣʝʥʠʡ ʠ ʧʨʦʮʝʩʩʦʚ, ʬʦʪʦʛʨʘʬʠʠ ʠ ʠʣʣʶ-

ʩʪʨʘʮʠʠ, ʯʪʦ ʜʘʝʪ ʧʨʝʠʤʫʱʝʩʪʚʦ ʥʘʜ ʜʨʫʛʠʤʠ ʧʨʦʜʫʢʪʘʤʠ ʠ ʩʨʝʜʩʪʚʘʤʠ ʦʙʫʯʝʥʠʷ; 

- ʛʨʫʧʧʦʚʦʡ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʦʜʭʦʜ - ʧʦʟʚʦʣʷʝʪ ʦʨʛʘʥʠʟʦʚʘʪʴ ʨʘʙʦʪʫ ʢʘʢ ʩʦ ʚʩʝʡ ʛʨʫʧʧʦʡ 

(ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʜʦʩʢʝ), ʪʘʢ ʠ ʩ ʢʘʞʜʳʤ ʦʪʜʝʣʴʥʳʤ ʦʙʫʯʘʶʱʠʤʩʷ (ʨʘʙʦʪʘ ʟʘ ʧʝʨʩʦ-

ʥʘʣʴʥʳʤ ʢʦʤʧʴʶʪʝʨʦʤ); 

ʫʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ ʧʨʦʛʨʘʤʤ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ ʣʦʛʠʯʝʩʢʠ ʟʘʚʝʨʰʝʥʥʳʭ ʦʪʜʝʣʴʥʳʭ ʬʨʘʛʤʝʥ-

ʪʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʝʧʦʜʘʚʘʪʝʣʶ ʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʟʘʥʷʪʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʚʦʠʤʠ ʟʘʜʘʯʘʤʠ. ʀʥʪʝ-

ʨʘʢʪʠʚʥʳʡ ʤʫʣʴʪʠʤʝʜʠʡʥʳʡ ʧʣʘʢʘʪ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʧʨʠʟʚʘʥ ʦʙʝʩʧʝʯʠʪʴ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʥʘʛʣʷʜ-

ʥʦʩʪʠ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʨʘʙʦʪʘʪʴ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʦʙʲʝʤʦʤ ʠʥʬʦʨʤʘʮʠʠ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʪʝʤʧʝ [8]. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠ ʩʦʟʜʘʥʠʠ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʧʣʘʢʘʪʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʩʣʝʜʫʶʱʠʭ 

ʪʨʝʙʦʚʘʥʠʡ: 

- ʜʦʣʞʝʥ ʙʳʪʴ ʩʦʙʣʶʜʝʥ ʝʜʠʥʳʡ ʩʪʠʣʴ ʦʬʦʨʤʣʝʥʠʷ; 

- ʥʘ ʦʜʥʦʤ ʩʣʘʡʜʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝ ʙʦʣʝʝ ʪʨʝʭ ʮʚʝʪʦʚ: ʦʜʠʥ ʜʣʷ ʬʦʥʘ, ʦʜʠʥ ʜʣʷ 

ʟʘʛʦʣʦʚʢʦʚ, ʦʜʠʥ ʜʣʷ ʪʝʢʩʪʘ; 

- ʥʝʦʙʭʦʜʠʤʦ ʠʟʙʝʛʘʪʴ ʩʪʠʣʝʡ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʦʪʚʣʝʢʘʪʴ ʦʪ ʩʘʤʦʡ ʧʨʝʟʝʥʪʘʮʠʠ; 

- ʚʩʧʦʤʦʛʘʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ (ʫʧʨʘʚʣʷʶʱʠʝ ʢʥʦʧʢʠ) ʥʝ ʜʦʣʞʥʳ ʧʨʝʦʙʣʘʜʘʪʴ ʥʘʜ ʦʩʥʦʚʥʦʡ 

ʠʥʬʦʨʤʘʮʠʝʡ (ʪʝʢʩʪ, ʨʠʩʫʥʢʠ); 

- ʥʝ ʩʪʦʠʪ ʟʣʦʫʧʦʪʨʝʙʣʷʪʴ ʨʘʟʣʠʯʥʳʤʠ ʘʥʠʤʘʮʠʦʥʥʳʤʠ ʵʬʬʝʢʪʘʤʠ, ʦʥʠ ʥʝ ʜʦʣʞʥʳ ʦʪʚʣʝʢʘʪʴ 
ʚʥʠʤʘʥʠʝ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʩʣʘʡʜʝ; 

- ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʨʦʪʢʠʝ ʩʣʦʚʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ ʠ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʢʦʣʠʯʝʩʪʚʦ 

ʧʨʝʜʣʦʛʦʚ, ʥʘʨʝʯʠʡ, ʧʨʠʣʘʛʘʪʝʣʴʥʳʭ; 

- ʟʘʛʦʣʦʚʢʠ ʜʦʣʞʥʳ ʧʨʠʚʣʝʢʘʪʴ ʚʥʠʤʘʥʠʝ ʘʫʜʠʪʦʨʠʠ; 

- ʥʘʠʙʦʣʝʝ ʚʘʞʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʜʦʣʞʥʘ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʚ ʮʝʥʪʨʝ ʵʢʨʘʥʘ; 

- ʥʝ ʩʪʦʠʪ ʟʘʧʦʣʥʷʪʴ ʦʜʠʥ ʩʣʘʡʜ ʩʣʠʰʢʦʤ ʙʦʣʴʰʠʤ ʦʙʲʝʤʦʤ ʠʥʬʦʨʤʘʮʠʠ: ʣʶʜʠ ʤʦʛʫʪ ʝʜʠʥʦ-

ʚʨʝʤʝʥʥʦ ʟʘʧʦʤʥʠʪʴ ʥʝ ʙʦʣʝʝ ʪʨʝʭ ʬʘʢʪʦʚ, ʚʳʚʦʜʦʚ, ʦʧʨʝʜʝʣʝʥʠʡ; 

- ʥʘʠʙʦʣʴʰʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʦʩʪʠʛʘʝʪʩʷ ʪʦʛʜʘ, ʢʦʛʜʘ ʢʣʶʯʝʚʳʝ ʧʫʥʢʪʳ ʦʪʦʙʨʘʞʘʶʪʩʷ ʧʦ 
ʦʜʥʦʤʫ ʥʘ ʢʘʞʜʦʤ ʦʪʜʝʣʴʥʦʤ ʩʣʘʡʜʝ [6]; 

ʀ ʚ ʟʘʢʣʶʯʝʥʠʝ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩ ʧʦʤʦʱʴʶ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʧʣʘʢʘʪʘ ʫ ʧʝʜʘʛʦʛʘ ʧʦʷʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʜʩʪʘʚʠʪʴ ʤʘʪʝʨʠʘʣ ʚ ʮʝʣʦʩʪʥʦʤ ʚʠʜʝ, ʥʝ ʦʙʭʦʜʷ ʩʪʦʨʦʥʦʡ ʛʣʘʚʥʳʝ ʚʦʧʨʦʩʳ ʠ ʧʦʜ-

ʨʦʙʥʦ ʨʘʩʢʨʳʚʘʷ ʩʦʜʝʨʞʘʥʠʝ ʠʟʫʯʘʝʤʦʡ ʪʝʤʳ. ɽʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʤʦʞʝʪ ʩʪʫʜʝʥʪʘʤ ʚ ʫʚʣʝʢʘʪʝʣʴ-

ʥʦʡ ʠ ʜʦʩʪʫʧʥʦʡ ʬʦʨʤʝ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʥʦʚʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʫʩʚʦʠʪʴ ʢʣʶʯʝʚʳʝ ʧʦʥʷʪʠʷ ʠʟʫʯʘʝʤʦʡ 

ʜʠʩʮʠʧʣʠʥʳ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʣʘʢʘʪʘ ʪʨʝʙʫʶʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʝ ʥʘʚʳʢʠ ʨʘʙʦʪʳ ʩ ʧʨʦ-

ʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ, ʩʦʙʣʶʜʝʥʠʝ ʧʨʘʚʠʣ ʝʛʦ ʧʦʩʪʨʦʝʥʠʷ. ɻʨʘʤʦʪʥʦ ʩʦʩʪʘʚʣʝʥʥʳʡ ʠʥʪʝʨʘʢʪʠʚ-

ʥʳʡ ʧʣʘʢʘʪ ʤʦʞʝʪ ʩʪʘʪʴ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʵʬʬʝʢʪʠʚʥʳʭ ʩʨʝʜʩʪʚ ʦʙʫʯʝʥʠʷ. 
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ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʆ.ʀ. ʇʘʱʝʥʢʦ, ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʊɽʆʈɽʊʀʏɽʉʂʀɽ ʆʉʅʆɺʓ ʉʆɿɼɸʅʀʗ ʕʃɽʂʊʈʆʅʅʆɻʆ 

ʆɹʈɸɿʆɺɸʊɽʃʔʅʆɻʆ ʈɽʉʋʈʉɸ ʇʆ ɺʅɽʋʈʆʏʅʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ 

çʊɸʁʅʓ ʖɻʆʈʉʂʆʁ ɿɽʄʃʀè ɼʃʗ ʅɸʏɸʃʔʅʆʁ ʐʂʆʃʓ 

ɺ ʫʩʣʦʚʠʷʭ ʤʦʜʝʨʥʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩʦʟʜʘʥʘ ʥʦʚʘʷ ʤʦʜʝʣʴ ʦʙʫʯʝʥʠʷ 

ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ ʚ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ. ʅʘ ʧʝʨʚʳʡ ʧʣʘʥ ʚʳʭʦʜʠʪ ʨʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦï

ʪʝʭʥʠʯʝʩʢʠʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʥʘ ʚʩʝʭ ʧʨʝʜʤʝʪʘʭ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʳ: ʤʘʪʝʤʘʪʠʢʠ, ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ, ʚʥʝ-

ʢʣʘʩʩʥʦʛʦ ʯʪʝʥʠʷ, ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ, ʪʝʭʥʦʣʦʛʠʠ, ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʘ, ʠʥʦʩʪʨʘʥʥʳʡ ʷʟʳʢ ʠ 

ʚʦ ʚʩʝʭ ʚʠʜʘʭ ʚʥʝʫʨʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ: ʢʨʫʞʢʠ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʘ-

ʥʷʪʠʷ.  

ɺ ʌʝʜʝʨʘʣʴʥʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʩʪʘʥʜʘʨʪʝ ʥʘʯʘʣʴʥʦʛʦ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʚʳʜʝʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʢʣʶʯʝʚʳʝ ʢʦʤʧʝʪʝʥʮʠʠ ʜʫʭʦʚʥʦ ï ʥʨʘʚʩʪʚʝʥʥʦʛʦ ʚʦʩʧʠʪʘʥʠʷ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ 

ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥʳ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʳ, ʧʨʦʧʠʩʘʥʥʳʝ ʚ çʇʦʨʪʨʝʪʝ ʚʳʧʫʩʢʥʠʢʘ ʥʘ-

ʯʘʣʴʥʦʡ ʰʢʦʣʳè: ʣʶʙʷʱʠʡ ʩʚʦʡ ʥʘʨʦʜ, ʩʚʦʡ ʢʨʘʡ ʠ ʩʚʦʶ ʈʦʜʠʥʫ; ʫʚʘʞʘʶʱʠʡ ʠ ʧʨʠʥʠʤʘʶʱʠʡ ʮʝʥ-

ʥʦʩʪʠ ʩʝʤʴʠ ʠ ʦʙʱʝʩʪʚʘ; ʣʶʙʦʟʥʘʪʝʣʴʥʳʡ, ʘʢʪʠʚʥʦ ʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦ ʧʦʟʥʘʶʱʠʡ ʤʠʨ; ʚʣʘʜʝʶʱʠʡ 

ʦʩʥʦʚʘʤʠ ʫʤʝʥʠʷ ʫʯʠʪʴʩʷ, ʩʧʦʩʦʙʥʳʡ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʙʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; ʛʦʪʦʚʳʡ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʦ ʜʝʡʩʪʚʦʚʘʪʴ ʠ ʦʪʚʝʯʘʪʴ ʟʘ ʩʚʦʠ ʧʦʩʪʫʧʢʠ ʧʝʨʝʜ ʩʝʤʴʝʡ ʠ ʦʙʱʝʩʪʚʦʤ; ʜʦʙʨʦʞʝʣʘʪʝʣʴʥʳʡ, 

ʫʤʝʶʱʠʡ ʩʣʫʰʘʪʴ ʠ ʩʣʳʰʘʪʴ ʩʦʙʝʩʝʜʥʠʢʘ, ʦʙʦʩʥʦʚʳʚʘʪʴ ʩʚʦʶ ʧʦʟʠʮʠʶ, ʚʳʩʢʘʟʳʚʘʪʴ ʩʚʦʝ ʤʥʝʥʠʝ; 

ʚʳʧʦʣʥʷʶʱʠʡ ʧʨʘʚʠʣʘ ʟʜʦʨʦʚʦʛʦ ʠ ʙʝʟʦʧʘʩʥʦʛʦ ʜʣʷ ʩʝʙʷ ʠ ʦʢʨʫʞʘʶʱʠʭ ʦʙʨʘʟʘ ʞʠʟʥʠ [1]. 

ɺ ʅʘʮʠʦʥʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʠʥʠʮʠʘʪʠʚʝ çʅʘʰʘ ʥʦʚʘʷ ʰʢʦʣʘè ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʩʣʝʜʫʶʱʝʝ 

ʥʘʧʨʘʚʣʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ: ʥʦʚʘʷ ʰʢʦʣʘ ï ʵʪʦ ʠʥʩʪʠʪʫʪ, ʩʦʦʪʚʝʪʩʪ-

ʚʫʶʱʠʡ ʮʝʣʷʤ ʦʧʝʨʝʞʘʶʱʝʛʦ ʨʘʟʚʠʪʠʷ. ɺ ʰʢʦʣʝ ʙʫʜʝʪ ʦʙʝʩʧʝʯʝʥʦ ʠʟʫʯʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʜʦʩʪʠʞʝʥʠʡ 

ʧʨʦʰʣʦʛʦ, ʥʦ ʠ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʧʨʠʛʦʜʷʪʩʷ ʚ ʙʫʜʫʱʝʤ. ʈʝʙʷʪʘ ʙʫʜʫʪ ʚʦʚʣʝʯʝʥʳ ʚ ʠʩʩʣʝʜʦʚʘ-

ʪʝʣʴʩʢʠʝ ʧʨʦʝʢʪʳ ʠ ʪʚʦʨʯʝʩʢʠʝ ʟʘʥʷʪʠʷ, ʯʪʦʙʳ ʥʘʫʯʠʪʴʩʷ ʠʟʦʙʨʝʪʘʪʴ, ʧʦʥʠʤʘʪʴ ʠ ʦʩʚʘʠʚʘʪʴ ʥʦʚʦʝ, 

ʚʳʨʘʞʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʤʳʩʣʠ, ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ ʠ ʧʦʤʦʛʘʪʴ ʜʨʫʛ ʜʨʫʛʫ, ʬʦʨʤʫʣʠʨʦʚʘʪʴ ʠʥʪʝʨʝʩʳ 

ʠ ʦʩʦʟʥʘʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʠ [4]. 

ɺʩʣʝʜ ʟʘ ʆ.ʀ. ʇʘʱʝʥʢʦ ʧʦʜ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʧʦʥʠʤʘʝʤ ʧʨʦʮʝʩʩʳ ʥʘʢʦʧʣʝʥʠʷ, 

ʦʙʨʘʙʦʪʢʠ, ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʥʥʳʭ ʩʨʝʜʩʪʚ [3, ʩ. 12]. 

ʇʨʠʥʷʪʦ ʚʳʜʝʣʷʪʴ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤʧʴʶʪʝʨʘ ʠ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ [3, ʩ. 79]: 

1. ʂʦʤʧʴʶʪʝʨ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʢʘʢ ʦʙʲʝʢʪ ʠʟʫʯʝʥʠʷ (ʧʨʦʧʝʜʝʚʪʠʯʝʩʢʠʡ ʢʫʨʩ 

ʠʥʬʦʨʤʘʪʠʢʠ). 

2. ʂʦʤʧʴʶʪʝʨ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʢʘʢ ʩʨʝʜʩʪʚʦ ʦʙʫʯʝʥʠʷ ʨʘʟʣʠʯʥʳʤ ʧʨʝʜʤʝʪʘʤ 
ʧʨʦʛʨʘʤʤʳ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ. 

3. ʂʦʤʧʴʶʪʝʨ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʢʘʢ ʩʨʝʜʩʪʚʦ ʨʘʟʚʠʪʠʷ ʠ ʚʦʩʧʠʪʘʥʠʷ ʨʝʙʝʥʢʘ. 

ʅʘ ʫʨʦʢʘʭ ʚ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ ʫʯʠʪʝʣʷ ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʀʊïʪʝʭʥʦʣʦʛʠʡ: ʧʨʝʟʝʥʪʘ-

ʮʠʠ, DVD-ʜʠʩʢʠ ʩ ʬʠʣʴʤʘʤʠ, ʵʣʝʢʪʨʦʥʥʳʝ ʢʥʠʛʠ, ʵʣʝʢʪʨʦʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ ʠ ʪ.ʜ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʜʝʪ ʘʢʪʠʚʥʦʝ ʩʦʟʜʘʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʧʦ ʨʘʟʣʠʯ-

ʥʳʤ ʢʫʨʩʘʤ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʳ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʦʟʜʘʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʨʝʩʫʨʩʦʚ ʦʧʨʝʜʝʣʝʥʦ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʚʩʝʭ ʬʦʨʤ ʠ ʫʨʦʚʥʝʡ ʦʙʨʘ-

ʟʦʚʘʥʠʷ ʚ ʈʦʩʩʠʠ ʠ ʩʦʩʪʘʚʣʷʝʪ ʦʩʥʦʚʫ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ. 

ɺʩʣʝʜ ʟʘ ʆ.ʀ. ʇʘʱʝʥʢʦ ʧʦʜ ʵʣʝʢʪʨʦʥʥʳʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʨʝʩʫʨʩʦʤ ʧʦʥʠʤʘʝʤ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʫʯʝʙʥʳʭ ʦʙʲʝʢʪʦʚ. ʕʪʦ: ʩʠʤʚʦʣʴʥʳʝ ʦʙʲʝʢʪʳ (ʟʥʘʢʠ, ʩʠʤʚʦʣʳ, ʪʝʢʩʪʳ, ʛʨʘʬʠʢʠ ʠ 

ʪ.ʧ.); ʦʙʨʘʟʥʳʝ ʦʙʲʝʢʪʳ (ʬʦʪʦ, ʨʠʩʫʥʢʠ, ʦʙʲʝʢʪʳ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ ʠ ʪ.ʧ.); ʘʫʜʠʦʠʥʬʦʨʤʘʮʠʷ 
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(ʫʩʪʥʳʝ ʪʝʢʩʪʳ, ʜʠʘʣʦʛʠ, ʘʫʜʠʦʭʨʦʥʠʢʘ, ʤʫʟʳʢʘ, ʟʚʫʢʠ ʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ ʠ 

ʪ.ʧ.); ʚʠʜʝʦʦʙʲʝʢʪʳ (ʘʥʠʤʘʮʠʠ, ʤʦʜʝʣʠ, ʚʠʜʝʦʩʶʞʝʪʳ ʠ ʪ.ʧ.); ʦʙʲʝʢʪʳ çʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠè 

(ʪʨʝʥʘʞʸʨʳ, ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʤʦʜʝʣʠ, ʢʦʥʩʪʨʫʢʪʦʨʳ) [3, ʩ. 52]. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʧʠʩʘʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʥʘʤʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʦʛʦ ʨʝʩʫʨʩʘ çʊʘʡʥʳ ʖʛʦʨʩʢʦʡ ʟʝʤʣʠè ʜʣʷ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʳ. ɼʘʥʥʳʡ ʵʣʝʢʪʨʦʥʥʳʡ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʳʡ ʨʝʩʫʨʩ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘ ʫʨʦʢʘʭ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ, ʪʘʢ ʠ ʚʦ ʚʥʝʫʨʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʫʯʘʱʠʭʩʷ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʳ. 

ʎʝʣʴ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʨʝʩʫʨʩʘ çʊʘʡʥʳ ʖʛʦʨʩʢʦʡ ʟʝʤʣʠè: ʩʬʦʨʤʠʨʦʚʘʪʴ ʫ ʦʙʫ-

ʯʘʶʱʠʭʩʷ ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʝ, ʩʦʮʠʘʣʴʥʦʡ ʩʨʝʜʳ ʖʛʦʨʩʢʦʡ 

ʟʝʤʣʠ. 

ɿʘʜʘʯʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʨʝʩʫʨʩʘ çʊʘʡʥʳ ʖʛʦʨʩʢʦʡ ʟʝʤʣʠè: 

1. ʌʦʨʤʠʨʦʚʘʥʠʝ ʟʥʘʥʠʡ ʦ ʧʨʠʨʦʜʥʳʭ ʙʦʛʘʪʩʪʚʘʭ ʤʘʣʦʡ ʈʦʜʠʥʳ, ʙʳʪʝ, ʪʨʘʜʠʮʠʷʭ, ʢʫʣʴʪʫʨʝ 
ʢʦʨʝʥʥʳʭ ʥʘʨʦʜʦʚ ʉʝʚʝʨʘ: ʭʘʥʪʳ ʠ ʤʘʥʩʠ. 

2. ʈʘʟʚʠʪʠʝ ʥʘʙʣʶʜʘʪʝʣʴʥʦʩʪʠ, ʨʝʯʠ, ʦʙʱʝʛʦ ʢʨʫʛʦʟʦʨʘ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ, ʦʙʦʛʘʱʝʥʠʝ 

ʜʫʭʦʚʥʦ ï ʥʨʘʚʩʪʚʝʥʥʦʛʦ ʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʦʧʳʪʘ, ʦʙʫʯʘʶʱʝʛʦʩʷ.  

3. ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʘʪʨʠʦʪʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʠ ʙʝʨʝʞʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʩʚʦʝʡ ʤʘʣʦʡ ʈʦʜʠʥʝ ʠ 
ʧʨʠʨʦʜʝ [2, ʩ. 708]. 

ʈʝʞʠʤ ʟʘʥʷʪʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ: ʩʨʦʢ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ: 1 ʛʦʜ (34 ʯʘʩʘ), ʢʦʣʠʯʝʩʪʚʦ 

ʯʘʩʦʚ ʚ ʥʝʜʝʣʶ ï 1 ʯʘʩ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʟʘʥʷʪʠʡ: 40 (45) ʤʠʥʫʪ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʣʘʩʩʘ. 

ʕʣʝʢʪʨʦʥʥʳʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʨʝʩʫʨʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʝʟʝʥʪʘʮʠʡ ʧʦ ʩʣʝ-

ʜʫʶʱʠʤ ʨʘʟʜʝʣʘʤ:  

1. ʀʩʪʦʨʠʷ ʟʘʩʝʣʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʖʛʦʨʩʢʦʡ ʟʝʤʣʠ. 

2. ʇʨʦʠʩʭʦʞʜʝʥʠʝ ʩʣʦʚʘ çʖʛʨʘè. 

3. çʆʩʪʷʢʠè ʠ çʚʦʛʫʣʳè ʥʘʨʦʜʳ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʛʦ ɸʆ-ʖʛʨʳ. 

4. ɹʳʣʠʥʳ, ʣʝʛʝʥʜʳ ʦ ʩʦʟʜʘʥʠʠ ɿʝʤʣʠ, ʧʨʠʨʦʜʳ ʢʨʘʷ. 

5. ʌʣʦʨʘ ʠ ʬʘʫʥʘ ʖʛʦʨʩʢʦʡ ʟʝʤʣʠ. 

6. ʆʨʥʘʤʝʥʪʳ, ʢʦʨʝʥʥʳʭ ʥʘʨʦʜʦʚ: ʭʘʥʪʳ ʠ ʤʘʥʩʠ. 

7. ʇʨʘʟʜʥʠʢʠ ʖʛʦʨʩʢʦʡ ʟʝʤʣʠ.  

8. ʆʩʦʙʝʥʥʦʩʪʠ ʦʩʚʦʝʥʠʷ ʨʝʛʠʦʥʘ ʚ ʩʚʷʟʠ ʩ ʥʝʬʪʷʥʳʤ ʫʩʚʦʝʥʠʝʤ ʦʢʨʫʛʘ. 

9. ʇʫʪʝʰʝʩʪʚʠʝ ʧʦ ɹʝʨʝʟʦʚʩʢʦʤʫ ʨʘʡʦʥʫ. 

10. ʇʫʪʝʰʝʩʪʚʠʝ ʧʦ ɹʝʣʦʷʨʩʢʦʤʫ ʨʘʡʦʥʫ. 

11. ʇʫʪʝʰʝʩʪʚʠʝ ʧʦ ʂʦʥʜʠʥʩʢʦʤʫ ʨʘʡʦʥʫ. 

12. ʇʫʪʝʰʝʩʪʚʠʝ ʧʦ ʅʝʬʪʝʶʛʘʥʩʢʦʤʫ ʨʘʡʦʥʫ. 

13. ʇʫʪʝʰʝʩʪʚʠʝ ʧʦ ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʤʫ ʨʘʡʦʥʫ. 

14. ʇʫʪʝʰʝʩʪʚʠʝ ʧʦ ʆʢʪʷʙʨʴʩʢʦʤʫ ʨʘʡʦʥʫ. 

15. ʇʫʪʝʰʝʩʪʚʠʝ ʧʦ ʉʦʚʝʪʩʢʦʤʫ ʨʘʡʦʥʫ. 

16. ʇʫʪʝʰʝʩʪʚʠʝ ʧʦ ʉʫʨʛʫʪʩʢʦʤʫ ʨʘʡʦʥʫ. 

17. ʇʫʪʝʰʝʩʪʚʠʝ ʧʦ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʤʫ ʨʘʡʦʥʫ. 

18. ʍʘʥʪʳïʄʘʥʩʠʡʩʢ ï ʩʪʦʣʠʮʘ ʖʛʦʨʩʢʦʡ ʟʝʤʣʠ. 

19. ʇʦ ʫʣʠʮʘʤ ʤʦʝʛʦ ʛʦʨʦʜʘ ï ʅʠʞʥʝʚʘʨʪʦʚʩʢʘ.  

ʕʣʝʢʪʨʦʥʥʳʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʨʝʩʫʨʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ: ʢʘʨʪʫ ʍʘʥʪʳ ïʄʘʥʩʠʡʩʢʦʛʦ ɸʆ ï 

ʖʛʨʳ ʩ ʛʨʘʬʠʯʝʩʢʠʤʠ ʦʙʲʝʢʪʘʤʠ ʞʠʚʦʪʥʳʭ, ʜʦʤʦʚ, ʧʘʤʷʪʥʠʢʦʚ, ʥʘʨʦʜʦʚ, ʩʜʝʣʘʥʥʫʶ ʚ ʛʨʘʬʠʯʝʩʢʦʤ 

ʨʝʜʘʢʪʦʨʝ PhotoshopSC6, ʧʨʝʟʝʥʪʘʮʠʡ, ʩʦʟʜʘʥʥʳʭ ʚ PowerPoint (MicrosoftOffice 2010).  

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ ʧʨʝʟʝʥʪʘʮʠʠ ʦʜʥʦʛʦ ʚʥʝʫʨʦʯʥʦʛʦ ʟʘʥʷʪʠʷ ʧʨʦʛʨʘʤʤʳ çʊʘʡʥʳ ʖʛʦʨʩʢʦʡ 

ʟʝʤʣʠè (ʩʤ. ʪʘʙʣ. 1). 
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ʊʘʙʣʠʮʘ 1 

ʉʦʜʝʨʞʘʥʠʝ ʬʨʘʛʤʝʥʪʘ ʧʨʝʟʝʥʪʘʮʠʠ çʇʫʪʝʰʝʩʪʚʠʝ ʧʦ ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʤʫ ʨʘʡʦʥʫè 

ʅʦʤʝʨ ʩʣʘʡʜʘ ʉʦʜʝʨʞʘʥʠʝ ʩʣʘʡʜʘ ʇʨʠʤʝʨ ʠʟʦʙʨʘʞʝʥʠʷ ʩʣʘʡʜʘ 

ʉʣʘʡʜ 1 ʅʘ ʩʣʘʡʜʝ ʠʟʦʙʨʘʞʝʥʘ ʢʘʨʪʘ ʍʘʥʪʳï 

ʄʘʥʩʠʡʩʢʦʛʦ ɸʆ-ʖʛʨʳ, ʩ ʚʳʜʝʣʝʥ-

ʥʳʤʠ ʫʩʣʦʚʥʳʤʠ ʦʙʦʟʥʘʯʝʥʠʷʤʠ 

ʅʠʞʥʝʚʘʨʪʦʚʩʢʘ ʨʘʡʦʥʘ, ʥʘ ʢʦʪʦʨʦʡ 

ʠʟʦʙʨʘʞʝʥʳ ʛʨʘʬʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ: 

ʞʠʚʦʪʥʦʛʦ: ʙʝʣʢʠ, ʨʘʩʪʝʥʠʷ: ʝʣʠ, 

ʜʦʤʦʚ, ʢʦʪʦʨʳʝ ʦʬʦʨʤʣʝʥʳ ʛʠʧʝʨ-

ʩʩʳʣʢʘʤʠ ʜʣʷ ʫʜʦʙʥʦʛʦ ʧʝʨʝʤʝʱʝ-

ʥʠʷ ʧʦ ʧʨʝʟʝʥʪʘʮʠʠ. 

 
ʉʣʘʡʜ 2 ʅʘ ʩʣʘʡʜʝ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ ʧʨʝʜ-

ʩʪʘʚʣʝʥʦ ʩʪʠʭʦʪʚʦʨʝʥʠʝ ʧʨʦ ʛʦʨʦʜ 

ʅʠʞʥʝʚʘʨʪʦʚʩʢ ʩ ʢʘʨʪʠʥʢʘʤʠ ʧʨʠ-

ʨʦʜʳ ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ ʨʘʡʦʥʘ. 

 
ʉʣʘʡʜ 3 ʅʘ ʩʣʘʡʜʝ ʥʘʭʦʜʠʪʩʷ ʪʘʙʣʠʯʢʘ ɼʦʙ-

ʨʦ ʧʦʞʘʣʦʚʘʪʴ ʚ ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ 

ʨʘʡʦʥ. 

 
ʉʣʘʡʜ 4 ʅʘ ʩʣʘʡʜʝ ʠʟʦʙʨʘʞʝʥʳ ʢʘʨʪʠʥʢʠ 

ʦʩʥʦʚʥʳʭ ʛʦʨʦʜʦʚ ʅʠʞʥʝʚʘʨʪʦʚʩʢʦ-

ʛʦ ʨʘʡʦʥʘ: ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʈʘʜʫʞ-

ʥʳʡ. ʉ ʦʩʥʦʚʥʳʤʠ ʩʦʙʳʪʠʷʤʠ ʩʪʘ-

ʥʦʚʣʝʥʠʷ ʛʦʨʦʜʦʚ.  
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ʉʣʘʡʜ 5 ʅʘ ʩʣʘʡʜʝ ʠʟʦʙʨʘʞʝʥʦ ʦʟʝʨʦ ʠ ʤʝ-

ʩʪʦʨʦʞʜʝʥʠʝ ʉʘʤʦʪʣʦʨ, ʠʩʪʦʨʠʷ 

ʦʪʢʨʳʪʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

 
ʉʣʘʡʜ 6 ʅʘ ʩʣʘʡʜʝ ʩʝʣʦ ɺʘʨʴʸʛʘʥ: ʜʘʪʘ ʝʛʦ 

ʦʩʥʦʚʘʥʠʷ, ʧʝʨʝʚʦʜʳ ʥʘʟʚʘʥʠʷ ʩ 

ʭʘʥʪʳʡʩʢʦʛʦ ʷʟʳʢʘ.  

 
ʉʣʘʡʜ 7  ʅʘ ʩʣʘʡʜʝ ʙʠʦʛʨʘʬʠʷ ʖʨʠʷ ɺʵʣʣʳ ʩ 

ʬʦʪʦʛʨʘʬʠʷʤʠ ʝʛʦ ʞʠʟʥʠ. 

 
ʉʣʘʡʜ 8 ʅʘ ʩʣʘʡʜʝ ʧʨʝʜʩʪʘʚʣʝʥ ʨʘʩʩʢʘʟ ʧʨʦ 

ʤʫʟʝʡ ʧʦʜ ʦʪʢʨʳʪʳʤ ʥʝʙʦʤ ʚ ɺʘʨʴʸ-

ʛʘʥʝ. 

 
ʉʣʘʡʜ 9 ʅʘ ʩʣʘʡʜʝ ʩʧʘʩʠʙʦ ʟʘ ʚʥʠʤʘʥʠʝ!  

 

ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʥʘʤʠ ʨʝʩʫʨʩ çʊʘʡʥʳ ʖʛʦʨʩʢʦʡ ʟʝʤʣʠè ʩʦʟʜʘʥ c ʫʯʝʪʦʤ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ, 

ʵʨʛʦʥʦʤʠʯʝʩʢʠʭ, ʵʩʪʝʪʠʯʝʩʢʠʭ, ʥʦʨʤʘʪʠʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ, ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʢ ʵʣʝʢʪʨʦʥʥʳʤ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʳʤ ʨʝʩʫʨʩʘʤ ʜʣʷ ʫʯʘʱʠʭʩʷ ʥʘʯʘʣʴʥʳʭ ʢʣʘʩʩʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʝ ʚʳʰʝ ʩʢʘʟʘʥʥʦʝ, ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʡ ʚʳʚʦʜ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʥʘʤʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʨʝʩʫʨʩʘ çʊʘʡʥʳ ʖʛʦʨʩʢʦʡ ʟʝʤʣʠè ʚ ʫʯʝʙʥʦ-

ʚʦʩʧʠʪʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʳ ʧʦʟʚʦʣʠʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʜʫʭʦʚʥʦ-ʥʨʘʚ-

ʩʪʚʝʥʥʳʝ, ʧʘʪʨʠʦʪʠʯʝʩʢʠʝ ʢʘʯʝʩʪʚʘ ʣʠʯʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʫʪ ʠʤ ʚ ʫʩʚʦʝʥʠʠ ʪʘʢʠʭ ʜʠʩʮʠʧʣʠʥ ʢʘʢ 

ʦʢʨʫʞʘʶʱʝʡ ʤʠʨ, ʨʫʩʩʢʠʡ ʷʟʳʢ ʠ ʚʥʝʢʣʘʩʩʥʦʝ ʯʪʝʥʠʝ ʚ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ ʠ ʀʩʪʦʨʠʠ ʈʦʩʩʠʠ ʠ ʉʠʙʠ-

ʨʠ ʚ ʩʨʝʜʥʝʡ ʰʢʦʣʝ. ʇʝʨʩʧʝʢʪʠʚʘʤʠ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʚʷʟʘʥʳ ʩ ʠʟʫʯʝʥʠʝʤ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʦ ʠʩʪʦʨʠʠ ʪʝʨʨʠʪʦʨʠʠ ʊʶʤʝʥʩʢʦʡ ʦʙʣʘʩʪʠ. 
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ɸ.ʅ. ʈʘʟʤʘʭʥʠʥʘ, ʩʪʫʜʝʥʪ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʈ.ʀ. ɹʘʞʝʥʦʚ, ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʛ. ɹʠʨʦʙʠʜʞʘʥ, ʇʨʠʘʤʫʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʐʦʣʦʤ-ɸʣʝʡʭʝʤʘ 

ʀʅʊɽʈɸʂʊʀɺʅʓʁ ʆʅʃɸʁʅ ʉɽʈɺʀʉ WEBLEARNINGAPPS.ORG ʀ ɽɻʆ 

ʇʈʀʄɽʅɽʅʀɽ ɺ ʋʏɽɹʅʆʄ ʇʈʆʎɽʉʉɽ 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʘʢʪʠʚʘʮʠʠ ʠʥʪʝʨʝʩʘ ʫ ʫʯʘʱʠʭʩʷ ʢ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ, ʘ ʪʘʢʞʝ ʨʘʟʚʠʚʠʪʠʶ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. ɺʦ ʚʩʝʤʠʨʥʦʡ ʩʝʪʠ ʠʥʪʝʨʥʝʪ ʤʦʞʥʦ ʥʘʡʪʠ 

ʙʦʣʴʰʦʝ ʢʦʣʣʠʯʝʩʪʚʦ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʪʨʝʥʘʞʝʨʦʚ, ʧʨʦʛʨʘʤʤ ʠ ʨʘʟʣʠʯʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʠʥ-

ʪʝʨʥʝʪ-ʨʝʩʫʨʩʦʚ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʠʥʪʝʨʝʩʘ ʰʢʦʣʴʥʠʢʦʚ ʢ ʫʯʝʙʥʦʤʫ ʧʨʦʮʝʩʩʫ. 

ʊʝʭʥʦʣʦʛʠʷ Web 2.0 ï ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʝʨʚʠʩʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʠ 

ʫʯʠʪʝʣʶ ʠ ʦʙʫʯʘʶʱʝʤʫʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴʛʦʪʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʠʥʪʝ-

ʨʘʢʪʠʚʥʳʝ ʧʨʠʣʦʞʝʥʠʷ. ʉʝʨʚʠʩʳ Web 2.0 ï ʵʪʦ ʧʨʦʩʪʦʡ ʩʧʦʩʦʙ ʜʣʷ ʫʯʠʪʝʣʷ ʧʨʦʚʝʨʠʪʴ ʟʥʘʥʠʷ ʠ ʧʨʘʢ-

ʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ ʫʯʘʱʠʭʩʷ, ʘ ʪʘʢʞʝ ʦʨʛʘʥʠʟʘʮʠʠ ʥʦʚʦʡ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʟʚʦʣʷʶʱʝʡ ʵʢʦʥʦ-

ʤʠʪʴ ʚʨʝʤʷ, ʜʝʣʘʪʴ ʧʨʠ ʵʪʦʤ ʫʯʝʥʠʢʘ ʘʢʪʠʚʥʳʤ ʫʯʘʩʪʥʠʢʦʤ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʅʝʤʘʣʦʚʘʞʥʦ, ʯʪʦ ʚ 

ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ, ʚ ʥʘʰʫ ʵʣʝʢʪʨʦʥʥʫʶ ʵʧʦʭʫ ʩʝʪʴ ʠʥʪʝʨʥʝʪ ʜʣʷ ʧʦʜʨʦʩʪʢʦʚ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʠ, 

ʜʘʚʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʴʟʦʚʘʪʴʩʷ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘʤʠ ʚ ʫʯʝʙʥʳʭ ʤʦʤʝʥʪʘʭ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʜʦʤʘʰʥʠʭ 

ʟʘʜʘʥʠʡ, ʤʳ ʪʝʤ ʩʘʤʳʤ ʧʦʚʳʰʘʝʤ ʫ ʥʠʭ ʠʥʪʝʨʝʩ ʢ ʠʟʫʯʝʥʠʶ ʧʨʝʜʤʝʪʘ, ʪʘʢ ʢʘʢ ʦʥʠ ʩʘʤʠ ʤʦʛʫʪ ʧʨʠ-

ʥʠʤʘʪʴ ʫʯʘʩʪʠʝ ʚ ʩʦʟʜʘʥʠʠ ʠʥʪʝʨʥʝʪ ʧʨʠʣʦʞʝʥʠʡ. 

ʊʝʤʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʀʂʊ ʜʦʩʪʘʪʦʯʥʦ ʘʢʪʫʘʣʴʥʘ.  

ʎʝʣʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʙʟʦʨʝ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʦʥʣʘʡʥ-ʩʝʨʚʠʩʘ 

LearningApps.org ʠ ʩʦʟʜʘʥʠʠ ʥʘ ʦʩʥʦʚʝ ʛʦʪʦʚʳʭ ʰʘʙʣʦʥʦʚ ʜʘʥʥʦʛʦ ʩʝʨʚʠʩʘ ʩʦʙʩʚʝʥʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝʤ ʀʂʊ ʥʘ ʟʘʥʷʪʠʷʭ ʠʩʩʣʝʜʫʶʪ ʤʥʦʛʦʠʝ ʫʯʝʥʳʝ ʄ.ʖ. ʆʙʫʭʦʚʘ ʦʧʠʩʳʚʘʝʪ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʀʂʊ ʠ ʩʦʮʠʘʣʴʥʳʭ ʩʝʨʚʠʩʦʚ ʚ ʦʙʫʯʝʥʠʠ ʠʥʦʩʪʨʘʥʥʳʤ ʷʟʳʢʘʤ 

[1]. ɸ.ɺ. ʅʝʫʩʪʨʦʝʚʘ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ ʨʘʩʢʘʟʳʚʘʝʪ ʦ ʚʦʟʤʦʞʥʦʩʪʷʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʨʚʠʩʘ geogebra.org 

ʧʨʠ ʦʙʫʯʝʥʠʠ ʤʘʪʝʤʘʪʠʢʝ [2]. ʄ.ʀ. ʃʝʤʞʠʥ ʠ ʜʨ. ʨʘʩʩʤʦʪʨʝʣʠ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʩʫʱʝʩʪ-

ʚʫʶʱʠʭ ʩʠʩʪʝʤ, Web-ʩʝʨʚʠʩʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʠʥʪʝʨʘʢ-

ʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʧʨʦʮʝʩʩʦʤ ʨʘʩʩʤʦʪʨʝʥʘ ʩʠʩʪʝʤʘ i-LMS, ʨʘʟʨʘʙʘʪʳʚʘʝ-

ʤʘʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʇʦʚʦʣʞʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ ʠ ʠʥʬʦʨʤʘ-

ʪʠʢʠ ʠ ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ Web-ʩʝʨʚʠʩʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʘʚʪʦʤʘ-

ʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʘ, ʘ ʪʘʢʞʝ ʨʘʩʰʠʨʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʝʛʦ ʫʧʨʘʚʣʝʥʠʷ [3]. 

ʄ.ɺ. ɼʦʨʦʬʝʝʚ ʠ ʖ.ɹ. ʉʪʫʥʝʝʚʘ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ ʧʦʢʘʟʳʚʘʶʪ, ʢʘʢ ʤʦʞʥʦ ʨʘʟʥʦʦʙʨʘʟʠʪʴ ʧʦʟʥʘʚʘʪʝʣʴ-

ʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʰʢʦʣʴʥʠʢʦʚ ʥʘ ʫʨʦʢʘʭ ʠ ʚʦ ʚʥʝʫʨʦʯʥʦʝ ʚʨʝʤʷ, ʝʩʣʠ ʦʨʛʘʥʠʟʦʚʘʪʴ ʨʘʙʦʪʫ ʩ ʛʝʥʝʨʘ-

ʪʦʨʦʤ ʥʘʟʚʘʥʠʡ ʚʝʱʝʩʪʚ (on-line naming service IUPAC) ʠ ʩ ʚʠʨʪʫʘʣʴʥʦʡ ʭʠʤʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʝʡ 

(IrYdium Chemistry Lab) [4]. ɺ.ʉ. ɸʨʫʪʶʥʷʥ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʪʝʭʥʦʣʦʛʠʶ word cloud ʧʨʠ ʦʙʫʯʝʥʠʠ ʙʘ-

ʟʦʚʦʡ ʪʝʨʤʠʥʦʣʦʛʠʠ ʩʪʫʜʝʥʪʦʚ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʚʫʟʦʚ,ʦʧʠʩʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʙʘʟʦ-

ʚʳʭ ʧʣʘʪʬʦʨʤ ʛʝʥʝʨʘʪʦʨʦʚ ʦʙʣʘʢʦʚ ʩʣʦʚ [5]. ɸ.ʄ. ʍʘʡʙʫʣʘʝʚʘ ʚ ʩʚʦʝʡ ʩʪʘʪʴʝ ʨʘʩʢʘʟʳʚʘʝʪ ʦ ʚʦʟʤʦʞ-

ʥʦʩʪʷʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʨʚʠʩʦʚ WEB 2.0 [6]. ʖ.ʉ. ʆʚʯʠʥʥʠʢʦʚʘ, ɸ.ɺ. ɿʘʙʨʦʜʠʥʘ ʨʘʩʩʤʦʪʨʝʣʠ ʬʦʨ-

ʤʠʨʦʚʘʥʠʝ ʠʢʪ-ʢʦʤʧʝʪʝʥʮʠʡ ʥʘ ʧʨʠʤʝʨʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʝʙ-ʩʝʨʚʠʩʘ learningapps.org [7]. ʉ.ɺ. ʂʦʟʣʦʚ 

ʧʦʢʘʟʘʣ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʨʘʬʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʚ ʨʘʟʨʘʙʦʪʢʝ ʨʘʟʚʠʚʘʶʱʠʭ ʠʛʨ ʥʘ ʟʘʥʷʪʠʷʭ ʧʦ ʠʥʬʦʨ-

ʤʘʪʠʢʝ ʚ ʰʢʦʣʝ ʬʠʟʠʢʦ- ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ [8]. ʈ.ʀ. ɹʘʞʝʥʦʚ ʠ ɸ.ʄ. ʃʦʙʘʥʦʚʘ ʧʦʢʘʟʘʣʠ ʦʙʫ-

ʯʝʥʠʝ ʦʩʥʦʚʘʤ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʚ ʢʦʤʧʴʶʪʝʨʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠʛʨʝ çʂʘʧʠʪʘʣʠʟʤ 2è [9]. 

ʆ.ɸ. ʌʝʦʢʪʠʩʪʦʚʘ ʠ ʜʨ. ʦʧʠʩʘʣʠ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʢʦʪʦʨʳʭ çʦʙʣʘʯʥʳʭè ʩʝʨʚʠʩʦʚ ʚ ʰʢʦ-
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ʣʝ [10]. ʈ.ʄ. ʄʫʣʜʘʰʝʚ ʚʳʜʝʣʠʣ ʩʫʱʥʦʩʪʴ ʣʠʯʥʦʩʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʝʜʠʘʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ 

ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ [11]. ɽ.ɺ. ʉʘʣʠʥʦʚʩʢʘʷ, ʖ.ʇ. ʐʪʝʧʘ ʨʘʩʩʤʦʪʨʝʣʠ ʤʝʪʦʜʠʯʝʩʢʠʝ ʘʩ-

ʧʝʢʪʳ ʠʟʫʯʝʥʠʷ ʧʨʦʮʝʩʩʘ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʰʢʦʣʴʥʦʤ ʢʫʨʩʝ ʠʥʬʦʨʤʘʪʠʢʠ [12]. 

ʂʘʢ ʤʳ ʤʦʞʝʤ ʫʙʝʜʠʪʴʩʷ, ʩʫʱʝʩʪʚʫʝʪ ʥʝʤʘʣʦʝ ʢʦʣʣʠʯʝʩʪʚʦ ʩʝʨʚʠʩʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʨʘʥʠʟʦ-

ʚʳʚʘʪʴ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ.  

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥ ʩʝʪʝʚʦʡ ʩʦʮʠʘʣʴʥʳʡ ʦʥʣʘʡʥ-ʩʝʨʚʠʩ LearningApps.org, ʢʦʪʦʨʳʡ ʷʚ-

ʣʷʝʪʩʷ ʧʨʠʣʦʞʝʥʠʝʤ ʤʝʪʦʜʠʢʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ Web 2.0 ʠ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʙʫʯʝʥʠʷ ʠ ʧʨʦʮʝʩʩʘ 

ʧʨʝʧʦʜʘʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʤʦʜʫʣʝʡ (ʨʠʩ. 1).  

 

 

ʈʠʩ. 1. ʆʥʣʘʡʥ-ʩʝʨʚʠʩ LearningApps.org 

ʇʨʠʣʦʞʝʥʠʝ LearningApps.org ï ʙʝʩʧʣʘʪʥʳʡ ʦʥʣʘʡʥ-ʢʦʥʩʪʨʫʢʪʦʨ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʳʭ 

ʫʧʨʘʞʥʝʥʠʡ. ɺ ʢʦʪʦʨʦʤ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʞʝ ʛʦʪʦʚʳʝ ʟʘʜʘʥʠʷ, ʪʘʢʞʝ ʠʟʤʝʥʷʪʴ ʠʭ, ʜʦʧʦʣʥʷʪʴ ʠ 

ʩʦʩʪʘʚʣʷʪʴ ʩʚʦʠ ʩʦʙʩʪʚʝʥʥʳʝ. 

ʀʥʪʝʨʬʝʡʩ ʨʝʩʫʨʩʘ ʦʯʝʥʴ ʧʨʦʩʪʦʡ ʠ ʩʦʟʜʘʥʠʝ ʩʦʙʩʪʚʝʥʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʧʦ ʩʠʣʘʤ ʜʘʞʝ 

ʰʢʦʣʴʥʠʢʘʤ. 

ɺʦʟʤʦʞʥʦʩʪʝʡ ʫ ʜʘʥʥʦʛʦ ʧʨʠʣʦʞʜʝʥʠʷʦʯʝʥʴ ʤʥʦʛʦ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʘʜʘʥʠʡ-ʪʨʝʥʘʞʝʨʦʚ, 

ʩʦʟʜʘʥʠʝ ʟʘʜʘʥʠʡ ʥʘ ʦʩʥʦʚʝ ʛʦʪʦʚʳʭ ʰʘʙʣʦʥʦʚ,ʩʦʟʜʘʥʠʝ ʩʦʙʩʪʚʝʥʥʳʡ ʟʘʜʘʥʠʡ, ʩʦʭʨʘʥʝʥʠʝ ʥʘ 

ʢʦʤʧʴʶʪʝʨʝ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʧʨʘʞʥʝʥʠʡ ʚ ʦʬʬʣʘʡʥ ʨʝʞʠʤʝ ʠ ʜʨ. 

ʈʘʩʤʦʪʨʠʤ ʧʨʠʤʝʨ ʩʦʟʜʘʥʠʷ ʧʨʠʣʦʞʝʥʠʷ, ʠʩʧʦʣʴʟʫʷ ʰʘʙʣʦʥ ʩʝʨʚʠʩʘ LearningApps.org.  

ɼʣʷ ʩʦʟʜʘʥʠʷ ʩʦʙʩʪʚʝʥʥʦʛʦ ʫʧʨʘʞʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʡʪʠ ʨʝʛʠʩʪʨʘʮʠʶ. ʇʦʩʣʝ ʢʦʪʦʨʦʡ 

ʩʪʘʥʫʪ ʜʦʩʪʫʧʥʳ ʰʘʙʣʦʥʳ, ʦʧʠʨʘʷʩʴ ʥʘ ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʠʥʪʝʨʘʢʪʠʚʥʦʝ ʫʧʨʘʞʥʝʥʠʝ. ʄʳ 

ʚʳʙʨʘʣʠ ʚʠʜ ʫʧʨʘʞʥʝʥʠʷ ʟʘʧʦʣʥʝʥʠʝ ʥʘ ʦʩʥʦʚʝ ʠʟʚʝʩʪʥʦʡ ʠʛʨʳ çɺʠʩʝʣʠʮʘè. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʥʘʯʘʪʴ ʩʦʟʜʘʥʠʝ ʥʦʚʦʛʦ ʧʨʠʣʦʞʝʥʠʷ, ʥʘʞʠʤʘʝʤ ʢʥʦʧʢʫ ʥʦʚʦʝ ʫʧʨʘʞʥʝʥʠʝ, 

ʧʦʩʣʝ ʯʝʛʦ ʧʦʷʚʣʷʝʪʷ ʜʦʚʦʣʴʥʦ ʧʨʦʩʪʘʷ ʬʦʨʤʘ, ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʦʣʥʠʪʴ (ʨʠʩ. 2). 

ʄʳ ʙʫʜʝʤ ʩʦʟʜʘʚʘʪʴ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʪʝʤʫ ʵʢʩʧʝʨʪʥʳʝ ʩʠʩʪʝʤʳ.ʊʘʢʞʝ ʧʦ ʞʝʣʘʥʠʶ ʟʘʧʦʣʥʷʝʪʩʷ 

ʧʦʣʝ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʫʧʨʘʞʥʝʥʠʷ.  

 

 

ʈʠʩ. 2. ʉʦʟʜʘʥʠʝ ʧʨʠʣʦʞʝʥʠʷ ʚʠʩʝʣʠʮʘ çʵʢʩʧʝʨʪʥʳʝ ʩʠʩʪʝʤʳè 

ɼʘʣʝʝ ʜʦʙʘʚʣʷʝʤ ʚʦʧʨʦʩʳ ʠ ʦʪʚʝʪʳ ʢ ʫʧʨʘʞʥʝʥʠʶ, ʚ ʢʘʯʝʩʪʚʝ ʟʘʜʘʥʠʷ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʪʝʢʩʪ, 

ʢʘʨʪʠʥʢʫ, ʘʫʜʠʦʬʘʡʣ ʠʣʠ ʚʠʜʝʦ (ʨʠʩ. 3, 4). 
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ʈʠʩ. 3. ɼʦʙʘʚʣʝʥʠʝ ʟʘʜʘʥʠʡ ʚ ʧʨʠʣʦʞʝʥʠʠ çɺʠʩʝʣʠʮʘè 

 

 

ʈʠʩ. 4. ɼʦʙʘʚʣʝʥʠʝ ʤʝʜʠʘʬʘʡʣʦʚ, ʚ ʢʘʯʝʩʪʚʝ ʟʘʜʘʥʠʷ 

ɿʘʪʝʤ ʚʳʙʠʨʘʝʤ ʚʘʨʠʘʥʪ ʩʦʨʪʠʨʦʚʢʠ ʚʦʧʨʦʩʦʚ (ʩʣʫʯʘʡʥʳʡ ʧʦʨʷʜʦʢ/ʨʘʩʧʦʣʦʞʝʥʦ ʢʘʢ ʟʘʜʘʥʦ). 

ʊʘʢ ʞʝ ʧʨʠ ʞʝʣʘʥʠʠ ʤʦʞʥʦ ʫʢʘʟʘʪʴ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʠ ʧʦʤʦʱʴ (ʨʠʩ. 5). 

 

 

ʈʠʩ. 5. ɿʘʧʦʣʥʝʥʠʝ ʧʦʣʝʡ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ ʠ ʧʦʤʦʱʴ 

ʂʦʛʜʘ ʚʩʝ ʟʘʧʦʣʥʝʥʦ, ʥʘʞʠʤʘʝʤ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʧʨʦʩʤʦʪʨ ʠ, ʝʩʣʠ ʚʩʝ ʫʩʪʨʘʠʚʘʝʪ, ʩʦʭʨʘʥʷʝʤ 

ʧʨʠʣʦʞʝʥʠʝ, ʝʩʣʠ ʞʝ ʥʝʪ ï ʚʥʦʚʴ ʥʘʩʪʨʦʠʪʴ (ʨʠʩ. 6). 

 

 

ʈʠʩ. 6. ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʧʨʦʩʤʦʪʨ ʩʦʟʜʘʥʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ 
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ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʙʳʣʦ ʩʦʟʜʘʥʦ ʩʦʙʩʪʚʝʥʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʧʦ ʰʘʙʣʦʥʫ ʠʛʨʳ çɺʠʩʝʣʠʮʘè. ʉʦʟʜʘʥʥʦʝ 

ʠʥʪʝʨʘʢʪʠʚʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ, ʪʘʢʞʝ ʠʧʨʘʚʣʷʪʴ ʠʣʠ 

ʜʦʧʦʣʥʷʪʴ. ʉʝʨʚʠʩ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ, ʧʨʝʜʦʪʘʚʣʝʥʠʷ ʩʩʳʣʢʠ ʥʘ ʜʘʥʥʳʡ ʨʝʩʫʨʩ, ʢʦʪʦʨʳʡ ʪʘʢ ʞʝ 

ʧʫʙʣʠʢʫʝʪʩʷ ʚ ʢʘʪʘʣʦʝ (ʨʠʩ. 7). ʇʨʠʤʝʨ: ʫʧʨʘʞʥʝʥʠʝ, ʩʦʟʜʘʥʥʦʝ ʤʥʦʶ ʜʣʷ ʧʨʦʚʝʨʢʠ ʟʥʘʥʠʡ ʧʦ ʪʝʤʝ 

çʕʢʩʧʝʨʪʥʳʝ ʩʠʩʪʝʤʳè: http://LearningApps.org/display?v=pzah9i33n17. 

 

 

ʈʠʩ. 7. ɻʦʪʦʚʦʝ ʫʧʨʘʞʥʝʥʠʝ 

ʂʨʦʤʝ ʧʦʜʦʙʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʟʘʧʦʣʥʝʥʠʷ, ʚ ʩʝʨʚʠʩʝ LearningApps.org ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ 

ʫʧʨʘʞʥʝʥʠʷ ʩ ʚʠʢʪʦʨʠʥʘʤʠ, ʥʘʛʣʷʜʥʳʤʠ ʩʭʝʤʘʤʠ, ʪʘʙʣʠʮʘʤʠ, ʭʨʦʥʦʣʦʛʠʯʝʩʢʠʠʪ ʣʠʥʝʡʢʘʤʠ ʠ ʜʨ. 

ʉʦʟʜʘʥʥʳʝ ʟʘʜʘʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʨʝʩʫʨʩʘ LearningApps.org ʧʦʤʦʛʘʶʪ ʫʯʘʱʠʤʩʷ ʨʝʰʘʪʴ 

ʟʘʜʘʯʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʘʥʘʣʠʟʘ,ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʪʘʢʞʝ ʜʝʣʘʪʴ ʚʳʚʦʜʳ, ʩʦʧʦʩʪʘʚʣʷʪʴ, 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʤʳʩʣʠʪʝʣʴʥʳʭ ʥʘʚʳʢʦʚ ʫ ʦʙʫʯʘʶʱʠʭʩʷ. ʊʘʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʝʨʚʠʩʘ 

ʦʙʣʝʛʯʘʶʪ ʧʦʜʛʦʪʦʚʢʫ ʫʯʠʪʝʣʝʤ ʟʘʜʘʥʠʡ ʢ ʫʨʦʢʫ , ʫ ʫʯʝʥʠʢʦʚ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʵʣʝʤʝʥʪʳ ʠʛʨʳ ʚ 

ʧʨʠʣʦʞʝʥʠʷʭʚʳʟʳʚʘʶʪ ʠʥʪʝʨʝʩ ʠ ʚʦʚʣʝʯʝʥʠʝ ʚ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʜʝʣʦ ʢʘʩʘʝʪʩʷ 

ʫʯʝʥʠʢʦʚ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʭʥʦʣʦʛʠʠ ʩʝʨʚʠʩʘ LearningApps.org ʚʦ ʤʥʦʛʦʤ ʦʙʣʝʛʯʘʶʪ ʨʘʙʦʪʫ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʧʦʟʚʦʣʷʶʪ ʜʝʣʘʪʴ ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʥʠʡ ʥʘ ʫʨʦʢʘʭ ʙʦʣʝʝ ʷʨʢʠʤʠ ʠ ʟʘʧʦʤʠʥʘʶʱʠʤʠʩʷ, 

ʘ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʧʨʠ ʵʪʦʤ ʩʪʘʥʦʚʠʪʩʷ ʣʝʛʯʝ ʠ ʠʥʪʝʨʝʩʥʝʝ. 
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ʀ.ʉ. ʈʞʝʫʩʢʘʷ, ʩʪʫʜʝʥʪ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʀ.ɸ. ɼʫʜʢʦʚʩʢʘʷ, ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʛ. ʂʫʡʙʳʰʝʚ, ʂʫʡʙʳʰʝʚʩʢʠʡ ʬʠʣʠʘʣ ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʌʆʈʄʀʈʆɺɸʅʀɽ ʅɸɺʓʂʆɺ ʉɸʄʆʂʆʅʊʈʆʃʗ ʋʏɸʑʀʍʉʗ  
ʅɸ ʋʈʆʂɸʍ ʀʅʌʆʈʄɸʊʀʂʀ 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʷʤʫʶ ʧʝʨʝʜʘʯʫ ʥʝʢʦʪʦʨʳʭ ʝʛʦ 

ʢʦʤʧʦʥʝʥʪʦʚ ʦʪ ʫʯʠʪʝʣʷ ʢ ʫʯʘʱʠʤʩʷ, ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʠʭ ʥʘ ʧʨʘʢʪʠʢʝ, ʙʝʟ ʚʤʝʰʘʪʝʣʴʩʪ-

ʚʘ ʫʯʠʪʝʣʷ. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʪʘʢʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʘʤʦʢʦʥʪʨʦʣʷ ʫ ʫʯʘʱʠʭʩʷ, 

ʯʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʧʨʦʙʣʝʤʫ ʨʘʟʨʘʙʦʪʢʠ ʤʝʭʘʥʠʟʤʦʚ ʧʝʨʝʜʘʯʠ ʟʥʘʥʠʡ ʫʯʘʱʠʤʩʷ ʠʟ ʨʫʢ ʫʯʠʪʝʣʷ. ʆʩʦ-

ʙʝʥʥʦ ʦʩʪʨʦ ʩʪʦʠʪ ʵʪʘ ʧʨʦʙʣʝʤʘ ʩʝʛʦʜʥʷ, ʚ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʈʦʩʩʠʠ ʧʨʝʪʝʨʧʝʚʘʝʪ ʤʥʦʞʝ-

ʩʪʚʦ ʠʟʤʝʥʝʥʠʡ. ʀʟʤʝʥʠʣʠʩʴ ʠ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʘʤʦʤʫ ʧʝʜʘʛʦʛʫ, ʠʟ ʘʢʪʠʚʥʦʛʦ ʫʯʘʩʪʥʠʢʘ ʫʯʝʙʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʦʥ ʧʝʨʝʭʦʜʠʪ ʚ ʩʦʧʨʦʚʦʞʜʘʶʱʝʛʦ. ʈʦʣʴ ʫʯʠʪʝʣʷ, ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ, ʧʦʩʪʝʧʝʥʥʦ ʩʪʘʥʦ-

ʚʠʪʩʷ ʧʦʭʦʞʝʡ ʥʘ ʪʴʶʪʦʨʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. ɽʩʣʠ ʨʘʥʴʰʝ ʫʯʠʪʝʣʴ ʧʦʣʥʦʩʪʴʶ ʦʨʛʘʥʠʟʦʚʳʚʘʣ, ʢʦʥ-

ʪʨʦʣʠʨʦʚʘʣ ʠ ʦʮʝʥʠʚʘʣ ʜʝʷʪʝʣʴʥʦʩʪʴ ʫʯʘʱʠʭʩʷ, ʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʦʥ ʣʠʰʴ ʥʘʙʣʶʜʘʝʪ ʟʘ ʩʘʤʦ-

ʩʪʦʷʪʝʣʴʥʳʤ ʧʨʦʮʝʩʩʦʤ ʦʙʫʯʝʥʠʷ ʰʢʦʣʴʥʠʢʦʚ. 

ʇʩʠʭʦʣʦʛʠ ʠ ʜʠʜʘʢʪʳ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʮʝʣʴʶ ʦʙʫʯʝʥʠʷ ʜʦʣʞʥʦ ʷʚʣʷʪʴʩʷ ʦʚʣʘʜʝʥʠʝ ʫʯʘʱʠʤʠʩʷ 

ʩʦʙʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʧʦʟʚʦʣʷʶʱʘʷ ʠʤ ʧʦʜʥʷʪʴʩʷ ʩ ʫʨʦʚʥʷ ʦʙʫʯʝʥʠʷ ʥʘ ʫʨʦʚʝʥʴ ʩʘʤʦʦʙʨʘʟʦ-

ʚʘʥʠʷ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʦʣʞʥʦʡ ʜʦʣʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ, ʟʥʘʥʠʷ ʟʘʧʦʤʠʥʘʶʪʩʷ ʫʯʘʱʠʤʠʩʷ ʤʝʭʘʥʠ-

ʯʝʩʢʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʟʥʘʥʠʷ ʬʦʨʤʠʨʫʶʪʩʷ ʙʝʩʩʠʩʪʝʤʥʦ. ɸʥʘʣʠʟ ʰʢʦʣʴʥʦʡ ʧʨʘʢʪʠʢʠ ʧʦʢʘʟʳʚʘʝʪ, 

ʯʪʦ ʫʯʠʪʝʣʷ ʩʪʘʚʷʪ ʪʫ ʠʣʠ ʠʥʫʶ ʨʘʙʦʪʫ ʫʯʘʱʠʭʩʷ ʢʘʢ ʩʘʤʦʮʝʣʴ, ʥʝ ʦʙʨʘʱʘʷ ʚʥʠʤʘʥʠʷ ʥʘ ʪʦ, ʩʧʦʩʦʙ-

ʩʪʚʫʝʪ ʣʠ ʦʥʘ ʘʢʪʠʚʥʦʡ ʤʳʩʣʠ ʫʯʝʥʠʢʘ ʠʣʠ ʥʝʪ. 

ʋʯʝʥʳʝ ɽ.ʅ. ʂʘʙʘʥʦʚʘ-ʄʝʣʣʝʨ, ʅ.ʌ. ʊʘʣʳʟʠʥʘ ʠ ʜʨ. ʚʳʜʝʣʷʶʪ ʤʝʪʦʜʳ ʠ ʧʨʠʝʤʳ ʩʘʤʦʢʦʥʪʨʦʣʷ, 

ʨʘʟʚʠʪʠʝ ʢʦʪʦʨʳʭ ʚʩʝʮʝʣʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʪʘʥʦʚʣʝʥʠʶ ʩʘʤʦʢʦʥʪʨʦʣʷ ʠ ʩʘʤʦʦʮʝʥʢʠ ʫʯʘʱʠʭʩʷ. ɺ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʧʦʜ ʩʘʤʦʢʦʥʪʨʦʣʝʤ ʧʦʥʠʤʘʝʪʩʷ, ʢʘʯʝʩʪʚʦ ʣʠʯʥʦʩʪʠ, ʩʚʷʟʘʥʥʦʝ ʩ ʧʨʦʷʚʣʝʥʠʝʤ ʝʶ ʘʢʪʠʚʥʦʩʪʠ 

ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ. ʆʩʥʦʚʥʦʡ ʬʫʥʢʮʠʝʡ ʩʘʤʦʢʦʥʪʨʦʣʷ ʷʚʣʷʝʪʩʷ ʩʘʤʦʫʧʨʘʚʣʝʥʠʝ ʯʝʣʦʚʝʢʦʤ ʩʚʦʝʡ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʜʝʡʩʪʚʠʷ ʧʦ ʩʘʤʦʦʮʝʥʢʝ, ʢʦʨʨʝʢʪʠʨʦʚʘʥʠʶ, ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʚʳ-

ʧʦʣʥʷʝʤʦʡ ʠʤ ʨʘʙʦʪʳ. ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʩʘʤʦʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ ʫʯʘʱʠʭʩʷ ï ʦʙʥʘʨʫʞʝʥʠʝ ʜʦʩ-

ʪʠʞʝʥʠʝ ʫʩʧʝʭʘ ʫʯʘʱʠʭʩʷ, ʚʳʙʦʨ ʠʤʠ ʧʫʪʝʡ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʜʝʡʩʪʚʠʡ, ʫʛʣʫʙʣʝʥʠʝ 

ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ. ʎʝʣʴ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʘ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʢʘʯʝʩʪʚʘ ʫʩʚʦʝʥʠʷ ʫʯʘʱʠʤʠʩʷ, ʧʨʝʜʣʦʞʝʥ-

ʥʦʛʦ ʠʤ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʠʥʘʯʝ ʛʦʚʦʨʷ, ʫʨʦʚʥʷ ʦʚʣʘʜʝʥʠʷ ʟʥʘʥʠʷʤʠ, ʫʤʝʥʠʷʤʠ ʠ ʥʘʚʳʢʘʤʠ, ʧʨʝ-

ʜʫʩʤʦʪʨʝʥʥʳʤʠ ʧʨʦʛʨʘʤʤʦʡ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ [3]. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʷʚʣʷʶʪʩʷ ʨʘʟ-

ʣʠʯʥʳʝ ʧʨʠʝʤʳ, ʥʘʧʨʠʤʝʨ, ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ. ʈʘʩʩʤʦʪʨʠʤ ʧʦʜʨʦʙʥʝʝ ʵʪʦʪ ʘʩʧʝʢʪ 

ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ. ɺ ʤʘʪʝʤʘʪʠʢʝ ʧʦʜ ʧʨʠʝʤʦʤ ʧʦʥʠʤʘʝʪʩʷ, ʵʣʝʤʝʥʪ ʤʝʪʦʜʘ, ʝʛʦ ʩʦʩʪʘʚʥʘʷ ʯʘʩʪʴ ʠ 

ʦʪʜʝʣʴʥʳʡ ʰʘʛ ʚ ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ. ʊʝʧʝʨʴ ʧʨʠʚʝʜʝʤ ʦʧʨʝʜʝʣʝʥʠʝ ʤʝʪʦʜʘ. ɺ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʣʠ-

ʪʝʨʘʪʫʨʝ ʦʥʦ ʟʚʫʯʠʪ ʪʘʢ: çʄʝʪʦʜ ï ʫʧʦʨʷʜʦʯʝʥʥʘʷ ʩʦʚʤʝʩʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʝʜʘʛʦʛʘ ʠ ʫʯʘʱʠʭʩʷ, ʥʘ-

ʧʨʘʚʣʝʥʥʘʷ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʦʙʫʯʝʥʠʷè [2, ʩ. 87]. 

ʈʘʩʩʤʦʪʨʠʤ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʠʝʤʳ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʨʘʟʚʠʪʠʶ ʩʘʤʦʢʦʥʪʨʦʣʷ ʫʯʘʱʠʭʩʷ ʥʘ 

ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʫʨʦʢʘ: 

1. çʌʘʥʪʘʩʪʠʯʝʩʢʘʷ ʜʦʙʘʚʢʘè. 

ʋʯʠʪʝʣʴ ʜʦʧʦʣʥʷʝʪ ʨʝʘʣʴʥʫʶ ʩʠʪʫʘʮʠʶ ʬʘʥʪʘʩʪʠʢʦʡ. ʅʘʧʨʠʤʝʨ, ʫʯʠʪʝʣʴ ʛʦʚʦʨʠʪ: çʈʝʙʷʪʘ, ʥʝ-

ʢʦʪʦʨʦʝ ʚʨʝʤʷ ʥʘʟʘʜ ʷ ʫʟʥʘʣʘ, ʯʪʦ ʥʘ ʥʘʰʝʡ ʧʣʘʥʝʪʝ ʧʨʠʟʝʤʣʠʣʩʷ ʠʥʦʧʣʘʥʝʪʥʳʡ ʢʦʩʤʠʯʝʩʢʠʡ ʢʦ-

ʨʘʙʣʴ, ʥʘ ʙʦʨʪʫ ʢʦʪʦʨʦʛʦ ʦʙʥʘʨʫʞʝʥʳ ʩʝʥʩʘʮʠʦʥʥʳʝ ʟʘʧʠʩʠ: ʥʦʤʮʷʠʬʨʘʠ, ʠʬʨʘʠʘʥʦʤʪʢ, ʢʧʪʦʴʝʤʶʨ. 

ɼʘʚʘʡʪʝ ʧʦʧʨʦʙʫʝʤ ʨʘʩʰʠʬʨʦʚʘʪʴ, ʯʪʦ ʟʜʝʩʴ ʥʘʧʠʩʘʥʦ. (ʠʥʬʦʨʤʘʮʠʷ, ʠʥʬʦʨʤʘʪʠʢʘ, ʢʦʤʧʴʶʪʝʨ). ɼʘ-

ʚʘʡʪʝ ʦʙʲʷʩʥʠʤ ʠʥʦʧʣʘʥʝʪʷʥʘʤ, ʧʨʠʙʳʚʰʠʤ ʩ ʜʨʫʛʦʡ ʧʣʘʥʝʪʳ, ʯʪʦ ʵʪʦ ʪʘʢʦʝ. 

2. çɺʳʩʢʘʟʳʚʘʥʠʷ ʚʝʣʠʢʠʭè. 

ʋʯʠʪʝʣʴ ʥʘʯʠʥʘʝʪ ʫʨʦʢ ʩ ʚʳʩʢʘʟʳʚʘʥʠʷ ʚʳʜʘʶʱʝʛʦʩʷ ʯʝʣʦʚʝʢʘ (ʣʶʜʝʡ), ʦʪʥʦʩʷʱʝʛʦʩʷ ʢ ʪʝʤʝ 

ʫʨʦʢʘ. 

3. çʅʝʩʪʘʥʜʘʨʪʥʳʡ ʚʭʦʜ ʚ ʫʨʦʢè. 

ʋʥʠʚʝʨʩʘʣʴʥʳʡ ʧʨʠʝʤ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʚʢʣʶʯʝʥʠʝ ʫʯʘʱʠʭʩʷ ʚ ʘʢʪʠʚʥʫʶ ʤʳʩʣʝʜʝʷʪʝʣʴʥʦʩʪʴ 

ʩ ʧʝʨʚʳʭ ʤʠʥʫʪ ʫʨʦʢʘ. ʇʨʝʧʦʜʘʚʘʪʝʣʴ ʥʘʯʠʥʘʝʪ ʫʨʦʢ ʩ ʧʨʦʪʠʚʦʨʝʯʠʚʦʛʦ ʬʘʢʪʘ, ʢʦʪʦʨʳʡ ʪʨʫʜʥʦ ʦʙʲ-

ʷʩʥʠʪʴ ʥʘ ʦʩʥʦʚʝ ʠʤʝʶʱʠʭʩʷ ʟʥʘʥʠʡ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʠʟʫʯʝʥʠʠ ʪʝʤʳ çʇʝʨʝʜʘʯʘ ʠʥʬʦʨʤʘʮʠʠè ʫʯʠ-

ʪʝʣʴ ʛʦʚʦʨʠʪ: çʉʝʛʦʜʥʷ ʥʘ ʫʨʦʢʝ ʤʳ ʫʟʥʘʝʤ, ʢʘʢ ʩʚʷʟʘʥ ʧʦʵʪ ɸ.ʉ. ʇʫʰʢʠʥ ʠ ʠʥʬʦʨʤʘʪʠʢʘè, ʚ ʜʘʣʴ-

ʥʝʡʰʝʤ ʚ ʭʦʜʝ ʫʨʦʢʘ ʥʘ ʦʩʥʦʚʝ ʧʨʦʠʟʚʝʜʝʥʠʡ ʇʫʰʢʠʥʘ ʩʦʩʪʘʚʣʷʝʤ ʩʭʝʤʳ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ. 
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4. çɸʩʩʦʮʠʘʪʠʚʥʳʡ ʨʷʜè. 

ʂ ʪʝʤʝ ʠʣʠ ʢʦʥʢʨʝʪʥʦʤʫ ʧʦʥʷʪʠʶ ʫʨʦʢʘ ʥʫʞʥʦ ʚʳʧʠʩʘʪʴ ʚ ʩʪʦʣʙʠʢ ʩʣʦʚʘ-ʘʩʩʦʮʠʘʮʠʠ. ɺʳʭʦʜ 

ʙʫʜʝʪ ʩʣʝʜʫʶʱʠʡ: ʝʩʣʠ ʨʷʜ ʧʦʣʫʯʠʪʴʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʧʨʘʚʠʣʴʥʳʤ ʠ ʜʦʩʪʘʪʦʯʥʳʤ, ʜʘʪʴ ʟʘʜʘʥʠʝ ʩʦ-

ʩʪʘʚʠʪʴ ʦʧʨʝʜʝʣʝʥʠʝ, ʠʩʧʦʣʴʟʫʷ ʟʘʧʠʩʘʥʥʳʝ ʩʣʦʚʘ; ʟʘʪʝʤ ʚʳʩʣʫʰʘʪʴ, ʩʨʘʚʥʠʚʘʪʴ ʩʦ ʩʣʦʚʘʨʥʳʤ ʚʘʨʠ-

ʘʥʪʦʤ, ʤʦʞʥʦ ʜʦʙʘʚʠʪʴ ʥʦʚʳʝ ʩʣʦʚʘ ʚ ʘʩʩʦʮʠʘʪʠʚʥʳʡ ʨʷʜ; ʦʩʪʘʚʠʪʴ ʟʘʧʠʩʴ ʥʘ ʜʦʩʢʝ, ʦʙʲʷʩʥʠʪʴ ʥʦʚʫʶ 

ʪʝʤʫ, ʚ ʢʦʥʮʝ ʫʨʦʢʘ ʚʝʨʥʫʪʴʩʷ, ʯʪʦ-ʣʠʙʦ ʜʦʙʘʚʠʪʴ ʠʣʠ ʩʪʝʨʝʪʴ. 

ʅʘ ʩʣʝʜʫʶʱʝʤ ʟʘʥʷʪʠʠ ʫʯʠʪʝʣʴ ʧʨʝʜʣʘʛʘʝʪ ʫʯʘʱʠʤʩʷ ʚ ʥʘʯʘʣʝ ʫʨʦʢʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʠʜʫ-

ʤʘʪʴ ʨʷʜ ʟʘʜʘʥʠʡ ʪʘʢ, ʯʪʦʙʳ ʯʘʩʪʴ ʠʟ ʥʠʭ ʙʳʣʠ ʧʨʘʚʠʣʴʥʳ, ʘ ʜʨʫʛʠʝ ï ʥʝʪ. ɿʘʪʝʤ ʣʠʩʪʦʢ ʚʢʣʘʜʳʚʘʝʪʩʷ 

ʚ ʪʝʪʨʘʜʴ ʜʦ ʩʣʝʜʫʶʱʝʛʦ ʫʨʦʢʘ (ʜʣʷ ʟʘʙʳʚʘʥʠʷ). 

ʆʯʝʥʴ ʠʟʚʝʩʪʥʳʤ ʧʨʠʝʤʦʤ ʩʯʠʪʘʝʪʩʷ ʦʙʫʯʝʥʠʝ ʨʝʙʝʥʢʘ ʧʨʦʚʝʨʢʝ ʩʦʙʩʪʚʝʥʥʦʛʦ ʨʝʰʝʥʠʷ. ʅʘ-

ʧʨʠʤʝʨ, ʫʯʠʪʝʣʴ ʧʨʝʜʣʘʛʘʝʪ ʫʯʘʱʠʤʩʷ ʥʘʡʪʠ ʦʰʠʙʢʠ ʚ ʟʘʜʘʥʠʷʭ, ʧʨʠʯʝʤ ʦʰʠʙʦʯʥʳʝ ʦʪʚʝʪʳ ʯʝʨʝʜʫ-

ʶʪʩʷ ʩ ʧʨʘʚʠʣʴʥʳʤʠ. ɼʣʷ ʧʨʦʚʝʨʢʠ ʫʯʝʥʠʢʫ ʜʘʶʪ ʢʨʘʩʥʳʡ ʢʘʨʘʥʜʘʰ. ʇʨʦʪʠʚ ʚʝʨʥʳʭ ʦʪʚʝʪʦʚ ʦʥ ʩʪʘ-

ʚʠʪ ʧʣʶʩ, ʘ ʥʝʚʝʨʥʳʝ ʟʘʯʝʨʢʠʚʘʝʪ, ʥʘʜʧʠʩʳʚʘʷ ʥʫʞʥʦʝ ʯʠʩʣʦ ʩʚʝʨʭʫ.  

ʅʘ ʩʣʝʜʫʶʱʝʤ ʟʘʥʷʪʠʠ ʫʯʠʪʝʣʴ ʧʨʝʜʣʘʛʘʝʪ ʫʯʘʱʠʤʩʷ ʚ ʥʘʯʘʣʝ ʫʨʦʢʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʠʜʫ-

ʤʘʪʴ ʨʷʜ ʧʨʠʤʝʨʦʚ ʪʘʢ, ʯʪʦʙʳ ʯʘʩʪʴ ʠʟ ʥʠʭ ʙʳʣʠ ʧʨʘʚʠʣʴʥʳ, ʘ ʜʨʫʛʠʝ ï ʥʝʪ. ɿʘʪʝʤ ʣʠʩʪʦʢ ʚʢʣʘʜʳʚʘ-

ʝʪʩʷ ʚ ʪʝʪʨʘʜʴ ʜʦ ʩʣʝʜʫʶʱʝʛʦ ʫʨʦʢʘ (ʜʣʷ ʟʘʙʳʚʘʥʠʷ). ʅʘ ʧʦʩʣʝʜʫʶʱʝʤ ʟʘʥʷʪʠʠ ʧʨʦʚʝʨʢʫ ʧʨʦʚʦʜʷʪ 

ʘʥʘʣʦʛʠʯʥʦ ʧʝʨʚʦʤʫ ʟʘʥʷʪʠʶ ʧʦ ʜʘʥʥʦʡ ʪʝʤʝ. ʃʫʯʰʝ, ʝʩʣʠ ʜʘʥʥʳʝ ʟʘʥʷʪʠʷ ʧʨʦʚʦʜʠʪʴ ʚ ʬʦʨʤʝ ʠʛʨʳ, 

ʥʘʧʨʠʤʝʨ, çʚ ʫʯʠʪʝʣʷè. ʂʘʢ ʪʦʣʴʢʦ ʫʯʘʱʠʡʩʷ ʥʘʫʯʠʪʩʷ ʙʳʩʪʨʦ ʠ ʪʦʯʥʦ ʧʨʦʚʝʨʷʪʴ ʧʨʠʤʝʨʳ, ʥʫʞʥʦ 

ʧʦʙʫʜʠʪʴ ʝʛʦ ʧʨʠʤʝʥʷʪʴ ʜʘʥʥʳʝ ʥʘʚʳʢʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢʦ ʚʩʝʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʟʘʥʷʪʠʷʤ.  

ʂʘʢ ʤʳ ʚʠʜʠʤ, ʚ ʠʥʬʦʨʤʘʪʠʢʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʝʡʩʪʚʠʡ ʩʘʤʦʢʦʥʪʨʦʣʷ ʫʯʘʱʠʭʩʷ ʦʧʠʨʘʝʪʩʷ ʥʘ 

ʘʩʧʝʢʪʳ ʦʙʫʯʝʥʠʷ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʳʤ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʠʥʬʦʨʤʘʪʠʢʝ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ: 

ï ʤʦʪʠʚʘʮʠʦʥʥʦ-ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʡ (ʵʪʘʧ ʦʧʨʝʜʝʣʝʥʠʷ çʠʥʩʪʨʫʤʝʥʪʦʚè, ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʨʝ-

ʟʫʣʴʪʘʪʘ): 

ï ʨʝʬʣʝʢʩʠʚʥʦ-ʦʮʝʥʦʯʥʳʡ (ʵʪʘʧ ʦʮʝʥʢʠ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ); 

ï ʦʧʝʨʘʮʠʦʥʘʣʴʥʦ-ʠʩʧʦʣʥʠʪʝʣʴʩʢʠʡ (ʵʪʘʧ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʙʣʝʤʥʦʡ ʩʠʪʫʘʮʠʠ). 
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ʊ.ʅ. ʂʦʨʥʝʚʘ, ʩʪʫʜʝʥʪ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɻ.ʀ. ʉʙʠʪʥʝʚʘ, ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʛ. ʂʝʤʝʨʦʚʦ, ʂʝʤʝʨʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠʥʩʪʠʪʫʪ ʢʫʣʴʪʫʨʳ 

ʕʃɽʂʊʈʆʅʅʓɽ ʀʅʌʆʈʄɸʎʀʆʅʅʓɽ ʈɽʉʋʈʉʓ  
ɺ ʉʆʇʈʆɺʆɾɼɽʅʀʀ ʋʏɽɹʅʆɻʆ ʇʈɽɼʄɽʊɸ çʀʅʌʆʈʄɸʊʀʂɸè 

ʀʥʪʝʨʥʝʪ ʦʪʢʨʳʣ ʦʛʨʦʤʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʝʜ ʧʝʜʘʛʦʛʘʤʠ ʩʦʚʨʝʤʝʥʥʦʡ ʰʢʦʣʳ.ʈʦʩʩʠʠ. ʅʦʚʳʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʠʣʠ ʧʘʨʘʜʠʛʤʫ ʦʙʨʘʟʦʚʘʥʠʷ. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʨʝʜʘ 

ʦʙʫʯʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ ʨʘʩʰʠʨʠʣʘʩʴ, ʠ ʧʝʨʝʜ ʫʯʠʪʝʣʝʤ ʩʪʦʠʪ 

ʚʦʧʨʦʩ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʠʥʪʝʨʥʝʪ ï ʨʝʩʫʨʩʳ ʩʫʱʝʩʪʚʫʶʪ, ʚʳʙʦʨʝ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʚ ʢʦʥʢʨʝʪ-

ʥʦʡ ʩʠʪʫʘʮʠʠ ʧʨʝʧʦʜʘʚʘʥʠʷ ʧʨʝʜʤʝʪʘ, ʧʣʘʥʠʨʦʚʘʥʠʷ, ʢʦʥʪʨʦʣʷ ʠ ʪ.ʜ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʶ ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʩʦʦʪʥʝʩʪʠ ʩ ʚʠʜʘʤʠ ʦʙ-

ʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʅʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʡ ʚʠʜ ï ʫʯʝʙʥʘʷ ʨʘʙʦʪʘ, ʢʦʪʦʨʘʷ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ (ɻʆʉ), ʫʯʝʙʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ ʠ ʦʨʛʘʥʠʟʫʝʪʩʷ ʚ 

ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʭ: ʦʯʥʦʡ, ʟʘʦʯʥʦʡ (ʜʠʩʪʘʥʮʠʦʥʥʦʡ). ʂ ʫʯʝʙʥʦʡ ʨʘʙʦʪʝ ʦʪʥʦʩʠʪʩʷ ʪʘʢʞʝ ʩʝʛʤʝʥʪ ʩʘ-

ʤʦʦʙʨʘʟʦʚʘʥʠʷ, ʭʘʨʘʢʪʝʨʥʳʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ. 

ɺ ʩʝʪʠ ʠʥʪʝʨʥʝʪ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ ʧʦ ʩʣʝʜʫʶʱʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: 

V ʢʦʥʩʧʝʢʪʳ ʫʨʦʢʦʚ; 

V ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʘʟʨʘʙʦʪʢʠ ʠ ʜʠʜʘʢʪʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʢ ʫʨʦʢʘʤ; 

V ʫʯʝʙʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʚʘʨʠʘʪʠʚʥʳʝ ʢʫʨʩʳ, ʫʯʝʙʥʳʝ ʤʦʜʫʣʠ ʧʦ ʰʢʦʣʴʥʳʤ ʧʨʝʜʤʝʪʘʤ; 

V ʵʣʝʢʪʨʦʥʥʳʝ ʫʯʝʙʥʠʢʠ; 

V ʧʨʝʟʝʥʪʘʮʠʠ ʢ ʫʨʦʢʘʤ; 
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V ʚʠʜʝʦʤʘʪʝʨʠʘʣʳ ʩ ʟʘʧʠʩʷʤʠ ʫʨʦʢʦʚ; 

V ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʠʥʠʮʠʘʪʠʚʳ ʧʝʜʘʛʦʛʦʚ, ʨʝʘʣʠʟʦʚʘʥʥʳʝ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [1; 2]. 

ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʥʘʢʦʧʣʝʥ ʥʝʤʘʣʳʡ ʦʧʳʪ ʚ ʧʦʩʪʨʦʝʥʠʠ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʢʦʤ-

ʧʣʝʢʩʦʚ ʵʣʝʢʪʨʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʧʦ ʧʨʝʜʤʝʪʘʤ, ʧʦ ʪʝʤʘʤ, ʫʨʦʢʘʤ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʨʝ-

ʩʫʨʩʘʭ ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʠ ʚʩʝ ʩʣʦʞʥʝʝ ʠʟ-ʟʘ ʠʭ ʧʦʩʪʦʷʥʥʦʛʦ ʨʦʩʪʘ, ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʦʪʩʫʪʩʪʚʠʷ 

ʝʜʠʥʳʭ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ ï ʢʘʯʝʩʪʚʘ ʠʭ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʙʠʙʣʠʦʪʝʯʥʦʡ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʝ ʚʩʸ ʯʘʱʝ ʦʩʦʟʥʘʸʪʩʷ ʤʳʩʣʴ ʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʟʜʘʥʠʠ ʫʜʦʙʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʚʝʜʝʥʠʷ ʠʟ ʨʘʟʥʦʦʙʨʘʟ-

ʥʳʭ ʨʝʩʫʨʩʦʚ ʠʥʪʝʨʥʝʪ ʚ ʝʜʠʥʦʤ ʤʝʩʪʝ, ʦʙʝʩʧʝʯʠʚ ʪʝʤ ʩʘʤʳʤ ʥʘʜʸʞʥʦʩʪʴ, ʧʦʣʥʦʪʫ, ʢʦʤʬʦʨʪʥʦʩʪʴ 

ʧʦʠʩʢʘ. ʈʝʯʴ ʠʜʸʪ ʦ ʩʦʟʜʘʥʠʠ ʦʩʦʙʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ï ʧʫʪʝʚʦʜʠʪʝʣʷ ʧʦ ʀʥʪʝʨʥʝʪ-

ʨʝʩʫʨʩʘʤ. 

ɺ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʝʯʘʪʠ, ʥʘ ʩʘʡʪʘʭ ʙʠʙʣʠʦʪʝʢ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʧʫʪʝʚʦʜʠʪʝʣʠ 

ʧʦ ʀʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘʤ ʥʘʟʳʚʘʶʪ ʧʦ-ʨʘʟʥʦʤʫ: çʇʦʣʝʟʥʳʝ ʩʩʳʣʢʠè, çʉʩʳʣʢʠ ʥʘ ʵʣʝʢʪʨʦʥʥʫʶ ʙʠʙʣʠʦ-

ʪʝʢʫè, çʉʩʳʣʢʠ ʥʘ ʠʥʪʝʨʥʝʪ- ʨʝʩʫʨʩʳè, çʋʢʘʟʘʪʝʣʴè, çʇʫʪʝʚʦʜʠʪʝʣʴè ʠ ʜʨ. 

ʇʫʪʝʚʦʜʠʪʝʣʴ (ʠʣʠ ʛʠʜ) ï ʧʝʯʘʪʥʳʡ, ʵʣʝʢʪʨʦʥʥʳʡ ʠʣʠ ʘʫʜʠʦʚʠʟʫʘʣʴʥʳʡ ʩʧʨʘʚʦʯʥʠʢ ʦ ʢʘʢʦʤ-

ʥʠʙʫʜʴ ʛʦʨʦʜʝ, ʠʩʪʦʨʠʯʝʩʢʦʤ ʤʝʩʪʝ, ʤʫʟʝʝ, ʪʫʨʠʩʪʠʯʝʩʢʦʤ ʤʘʨʰʨʫʪʝ. ʇʫʪʝʚʦʜʠʪʝʣʴ ï ʢʥʠʛʘ, ʩʦʜʝʨ-

ʞʘʱʘʷ ʦʧʠʩʘʥʠʝ, ʢʘʢʦʡ-ʣʠʙʦ ʦʙʣʘʩʪʠ ʠʣʠ ʩʪʨʘʥʳ ʠ ʩʣʫʞʘʱʘʷ ʨʫʢʦʚʦʜʩʪʚʦʤ ʜʣʷ ʧʫʪʝʰʝʩʪʚʝʥʥʠʢʦʚ 

[2]. ʇʫʪʝʚʦʜʠʪʝʣʴ ʧʦ ʙʠʙʣʠʦʪʝʢʝ ï ʩʧʨʘʚʦʯʥʠʢ ʜʣʷ ʯʠʪʘʪʝʣʝʡ, ʩʦʜʝʨʞʘʱʠʡ ʧʦʜʨʦʙʥʳʝ ʩʚʝʜʝʥʠʷ ʦ 

ʙʠʙʣʠʦʪʝʢʝ, ʠʩʪʦʨʠʠ, ʬʦʥʜʘʭ, ʩʪʨʫʢʪʫʨʝ, ʧʦʨʷʜʢʝ ʦʙʩʣʫʞʠʚʘʥʠʷ ʯʠʪʘʪʝʣʝʡ [3]. ʇʫʪʝʚʦʜʠʪʝʣʴ ï ʞʘʥʨ 

ʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʩʦʙʠʷ, ʟʘʜʘʯʝʡ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʦʨʠʝʥʪʠʨʦʚʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʦʩʥʦʚʥʳʭ 

ʠʩʪʦʯʥʠʢʘʭ ʠʥʬʦʨʤʘʮʠʠ [4]. ʇʫʪʝʚʦʜʠʪʝʣʴ ʩʦʝʜʠʥʷʝʪ ʚ ʩʝʙʝ ʩʚʝʜʝʥʠʷ ʦ ʧʝʨʚʠʯʥʳʭ ʜʦʢʫʤʝʥʪʘʭ ʠ ʠʩ-

ʪʦʯʥʠʢʘʭ ʩʧʨʘʚʦʯʥʦʡ, ʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʦʡ ʠ ʧʦʣʥʦʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʝʡ. ʏʘʩʪʦ ʧʫʪʝʚʦʜʠʪʝʣʠ ʩʦ-

ʜʝʨʞʘʪ ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʠ ʩʦʚʝʪʳ [5, ʩ. 576ï580]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʫʪʝʚʦʜʠʪʝʣʴ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʵʪʦ ʩʧʨʘʚʦʯʥʦʝ ʠʟʜʘʥʠʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ 

ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ ʚ ʢʘʢʦʤ-ʣʠʙʦ ʫʯʨʝʞʜʝʥʠʠ ʠʣʠ ʤʘʩʩʠʚʝ ʠʥʬʦʨʤʘʮʠʠ. ʇʫʪʝʚʦʜʠʪʝʣʴ ï ʦʩʦʙʳʡ ʞʘʥʨ 

ʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʩʦʙʠʷ, ʟʘʜʘʯʝʡ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʦʨʠʝʥʪʠʨʦʚʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʦʩʥʦʚʥʳʭ 

ʠʩʪʦʯʥʠʢʘʭ ʠʥʬʦʨʤʘʮʠʠ. ʏʘʱʝ ʚʩʝʛʦ ʧʫʪʝʚʦʜʠʪʝʣʴ ʩʦʝʜʠʥʷʝʪ ʚ ʩʝʙʝ çʩʚʝʜʝʥʠʷ ʦ ʧʝʨʚʠʯʥʳʭ ʜʦʢʫ-

ʤʝʥʪʘʭ ʠ ʠʩʪʦʯʥʠʢʘʭ ʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʪʝʤʝ ʧʫʪʝʚʦʜʠʪʝʣʷ ʩ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʤʝʪʦ-

ʜʠʯʝʩʢʠʤʠ ʩʦʚʝʪʘʤʠ ʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠè. ʃʶʙʦʡ ʧʫʪʝʚʦʜʠʪʝʣʴ, ʥʝʟʘʚʠʩʠʤʦ ʚ ʢʘʢʦʡ ʦʥ ʬʦʨʤʝ ʠ ʧʦ 

ʢʘʢʠʤ ʨʝʩʫʨʩʘʤ, ʧʦʤʦʛʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʤʘʩʩʠʚʘʭ ʠʥʬʦʨʤʘʮʠʠ. 

ʏʘʱʝ ʚʩʝʛʦ ʧʫʪʝʚʦʜʠʪʝʣʴ ʧʦ ʨʝʩʫʨʩʘʤ ʠʥʪʝʨʥʝʪ ʩʧʝʮʠʘʣʠʩʪʳ ʦʧʨʝʜʝʣʷʶʪ, ʢʘʢ ʩʧʨʘʚʦʯʥʠʢ, ʦʪ-

ʨʘʞʘʶʱʠʡ ʚʩʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚʠʜʦʚ ʩʫʱʝʩʪʚʫʶʱʠʭ ʵʣʝʢʪʨʦʥʥʳʭ ʩʝʪʝʚʳʭ ʨʝʩʫʨʩʦʚ ʨʦʩʩʠʡʩʢʠʭ ʙʠʙ-

ʣʠʦʪʝʢ ʠʣʠ ʵʣʝʢʪʨʦʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ʦʧʨʝʜʝʣʸʥʥʦʡ ʪʝʤʘʪʠʢʠ (ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʡ ʧʦ ʪʠ-

ʧʘʤ ʠ ʚʝʜʦʤʩʪʚʝʥʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ).  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʨʫʧʥʳʝ ʙʠʙʣʠʦʪʝʢʠ ʘʢʪʠʚʥʦ ʛʦʪʦʚʷʪ ʧʫʪʝʚʦʜʠʪʝʣʠ ʧʦ ʩʦʙʩʪʚʝʥʥʳʤ ʨʝʩʫʨ-

ʩʘʤ ʦʧʨʝʜʝʣʸʥʥʦʡ ʪʝʤʘʪʠʢʠ, ʚʠʜʘ, ʞʘʥʨʘ. 

ʅʘʧʨʠʤʝʨ, ʥʘ ʩʘʡʪʝ ʈʅɹ ʧʨʝʜʩʪʘʚʣʝʥ ʨʷʜ ʦʪʨʘʩʣʝʚʳʭ ʧʫʪʝʚʦʜʠʪʝʣʝʡ (http://www.nlr.ru: 

8101/res/inv/ic/), ʧʝʨʚʳʤ ʩʨʝʜʠ ʥʠʭ ʩʪʘʣ ʧʫʪʝʚʦʜʠʪʝʣʴ: çʆʙʨʘʟʦʚʘʥʠʝ. ʇʝʜʘʛʦʛʠʯʝʩʢʠʝ ʥʘʫʢʠè 

(http://www.nlr.ru:8101/res/inv/cn/). ʇʦʜʛʦʪʦʚʣʝʥʳ ʧʫʪʝʚʦʜʠʪʝʣʠ ʧʦ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʚ ʩʝʪʠ ʠʥʪʝʨʥʝʪ-

ʨʝʩʫʨʩʘʤ ʦʪʜʝʣʴʥʳʭ ʦʪʨʘʩʣʝʡ. ʆʜʥʠʤ ʠʟ ʧʦʩʣʝʜʥʠʭ ʷʚʣʷʝʪʩʷ ʧʫʪʝʚʦʜʠʪʝʣʴ çʇʦ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʨʝ-

ʩʫʨʩʘʤ ʩʝʪʠ ʠʥʪʝʨʥʝʪè (http://www.nlr.ru/lawcenter/econom/put.htm). ʎʝʣʴ ʜʘʥʥʦʛʦ ʧʫʪʝʚʦʜʠʪʝʣʷ - ʧʨʝ-

ʜʦʩʪʘʚʠʪʴ ʫʜʘʣʝʥʥʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚ ʥʘʛʣʷʜʥʦʡ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʬʦʨʤʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ, 

ʨʘʟʤʝʱʝʥʥʳʝ ʚ ʩʝʪʠ ʠʥʪʝʨʥʝʪ. 

ʇʫʪʝʚʦʜʠʪʝʣʠ ʢʘʢ ʞʘʥʨ ʨʘʟʚʠʚʘʶʪʩʷ, ʦʜʥʘʢʦ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʦʥʠ ʧʦʢʘ ʩʚʦʝʛʦ ʤʝʩʪʘ ʥʝ 

ʥʘʰʣʠ. ʇʫʪʝʚʦʜʠʪʝʣʝʡ ʧʦ ʦʪʜʝʣʴʥʳʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʧʨʝʜʤʝʪʘʤ, ʚ ʪʦʤ ʯʠʩʣʝ ï ʠ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ, 

ʚʳʷʚʠʪʴ ʥʝ ʫʜʘʣʦʩʴ. ʉʣʘʙʳʤ ʟʚʝʥʦʤ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʷʚʣʷʝʪʩʷ ʠʭ ʩʦʟʜʘʥʠʝ ʠ ʚʥʝʜʨʝʥʠʝ 

ʧʫʪʝʚʦʜʠʪʝʣʝʡ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʕʆʈ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ ʨʘʟʙʨʦʩʘʥʳ ʧʦ 

ʩʝʪʠ ʠʥʪʝʨʥʝʪ (ʪʝʤʘʪʠʯʝʩʢʠʝ ʧʦʨʪʘʣʳ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʩʘʡʪʳ, ʧʦʣʥʦʪʝʢʩʪʦʚʳʝ ʙʘʟʳ ʜʘʥʥʳʭ, ʩʧʨʘ-

ʚʦʯʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʜʨʫʛʠʝ), ʤʘʣʦ ʦʙʦʟʨʠʤʳ ʠ ʪʨʫʜʥʦ ʚʳʷʚʣʷʝʤʳ. ʈʘʟʥʦʦʙʨʘʟʠʝ ʵʣʝʢ-

ʪʨʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʠʥʪʝʨʥʝʪ ʧʦ ʧʨʝʜʤʝʪʫ çʀʥʬʦʨʤʘʪʠʢʘè ʩʦʟʜʘʶʪ ʪʨʫʜʥʦʩʪʠ ʚ ʠʭ ʧʦʠʩʢʝ ʠ ʚʳʙʦʨʝ 

ʥʝʦʙʭʦʜʠʤʳʭ ʨʝʩʫʨʩʦʚ, ʢʘʢ ʜʣʷ ʧʝʜʘʛʦʛʦʚ, ʪʘʢ ʠ ʜʣʷ ʰʢʦʣʴʥʠʢʦʚ. ʉʦʟʜʘʥʠʝ ʠʣʠ ʥʘʢʦʧʣʝʥʠʝ ʵʣʝʢ-

ʪʨʦʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ ʥʘʨʘʚʥʝ ʩ ʫʧʨʦʱʝʥʠʝʤ ʧʨʦʮʝʜʫʨʳ ʜʦʩʪʫʧʘ ʢ ʥʠʤ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦ-

ʣʝʝ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʜʸʪ ʨʝʯʴ ʦ ʧʦʜʛʦʪʦʚʢʝ ʩʨʝʜʩʪʚʘ ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ ʚ ʤʥʦʛʦʦʙʨʘʟʥʳʭ ʀʥʪʝʨʥʝʪ-

ʨʝʩʫʨʩʘʭ ʧʦ ʫʯʝʙʥʦʤʫ ʧʨʝʜʤʝʪʫ çʀʥʬʦʨʤʘʪʠʢʘè. ʇʨʝʜʤʝʪ ʥʘʮʝʣʝʥ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʤʧʝʪʝʥʮʠʡ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʦʩʚʦʝʥʠʝʤ ʵʣʝʢʪʨʦʥʥʦʡ ʩʨʝʜʳ. ɺ ʜʘʥʥʦʤ ʧʨʝʜʤʝʪʝ ʦʪʩʫʪʩʪʚʫʝʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʙʘʨʴʝʨʘ 

ʚ ʚʦʩʧʨʠʷʪʠʠ ʠ ʚʣʘʜʝʥʠʷʤʠ ʀʂʊ. ʇʫʪʝʚʦʜʠʪʝʣʴ ʧʦ ʧʨʝʜʤʝʪʫ çʀʥʬʦʨʤʘʪʠʢʘè ʧʦʜʛʦʪʦʚʣʝʥ ʄɹʆʋ 
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çʂʦʪʠʥʩʢʘʷ ʦʩʥʦʚʥʘʷ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʰʢʦʣʘè ʇʨʦʢʦʧʴʝʚʩʢʦʛʦ ʨʘʡʦʥʘ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣ. 

(http://my35site.esy.es). 

ʇʨʠ ʧʦʜʛʦʪʦʚʢʝ ʧʨʝʜʩʪʘʚʣʷʝʤʦʛʦ ʧʫʪʝʚʦʜʠʪʝʣʷ ʧʦ ʀʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘʤ ʧʨʝʜʤʝʪʘ çʀʥʬʦʨʤʘʪʠʢʘè 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʙʱʝʤʝʪʦʜʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ ʧʦʜʛʦʪʦʚʢʠ ʧʫʪʝʚʦʜʠʪʝʣʷ ʢʘʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʜʫʢʪʘ. 

ʄʝʪʦʜʠʢʘ ʩʦʟʜʘʥʠʷ ʧʫʪʝʚʦʜʠʪʝʣʝʡ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʦʚ ʩʢʣʘʜʳʚʘʣʘʩʴ ʠʟ ʩʣʝʜʫʶʱʠʭ ʦʩʥʦʚʥʳʭ 

ʵʪʘʧʦʚ: 

1. ʆʧʨʝʜʝʣʝʥʠʝ ʪʝʤʳ (ʚʳʙʦʨ ʪʝʤʳ), ʝʝ ʠʟʫʯʝʥʠʝ. 

2. ɺʳʷʚʣʝʥʠʝ ʤʘʩʩʠʚʘ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʦʚ. 

3. ʆʙʱʠʡ ʘʥʘʣʠʟ ʨʝʩʫʨʩʦʚ. 

4. ɻʨʫʧʧʠʨʦʚʢʘ ʤʘʪʝʨʠʘʣʘ.  

5. ʇʦʜʛʦʪʦʚʢʘ ʩʧʨʘʚʦʯʥʦʛʦ ʘʧʧʘʨʘʪʘ. 

ʅʘʟʚʘʥʠʝ ʧʫʪʝʚʦʜʠʪʝʣʷ: ʇʫʪʝʚʦʜʠʪʝʣʴ ʧʦ ʵʣʝʢʪʨʦʥʥʳʤ ʨʝʩʫʨʩʘʤ ʠ ʫʯʝʙʥʦʛʦ ʧʨʝʜʤʝʪʘ çʀʥ-

ʬʦʨʤʘʪʠʢʘè.  

ʎʝʣʴ ʜʘʥʥʦʛʦ ʧʫʪʝʚʦʜʠʪʝʣʷ ï ʧʨʝʜʦʩʪʘʚʠʪʴ ʫʜʘʣʝʥʥʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ (ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ ʠ 

ʫʯʘʱʠʤʩʷ) ʚ ʥʘʛʣʷʜʥʦʡ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʬʦʨʤʝ ʵʣʝʢʪʨʦʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ, ʨʘʟʤʝʱʝʥ-

ʥʳʝ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ 

ʏʠʪʘʪʝʣʴʩʢʘʷ ʘʫʜʠʪʦʨʠʷ: ʫʯʘʱʠʝʩʷ ʠ ʫʯʠʪʝʣʷ ʠʥʬʦʨʤʘʪʠʢʠ, ʨʦʜʠʪʝʣʠ. 

ɺ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʫʪʝʚʦʜʠʪʝʣʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʨʝʩʫʨʩʳ ʩʝʪʠ ʠʥʪʝʨʥʝʪ: 

V ʪʝʤʘʪʠʯʝʩʢʠʝ ʧʦʨʪʘʣʳ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʩʘʡʪʳ, ʧʦʣʥʦʪʝʢʩʪʦʚʳʝ ʙʘʟʳ ʜʘʥʥʳʭ, ʩʧʨʘʚʦʯʥʦ-

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʜʨʫʛʠʝ ʨʝʩʫʨʩʳ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ; 

V ʵʣʝʢʪʨʦʥʥʳʝ ʠʟʜʘʥʠʷ (ʫʯʝʙʥʠʢʦʚ, ʨʘʙʦʯʠʭ ʪʝʪʨʘʜʝʡ, ʞʫʨʥʘʣʦʚ ʠ ʛʘʟʝʪ). 

ʆʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʦʪʙʦʨʘ:  

V ʩʦʦʪʚʝʪʩʪʚʠʝ ʬʝʜʝʨʘʣʴʥʳʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʩʪʘʥʜʘʨʪʘʤ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘ-

ʟʦʚʘʥʠʷ ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʨʦʩʩʠʡʩʢʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ (ʧʦʨʪʘ-

ʣʳ, ʧʦʣʥʦʪʝʢʩʪʦʚʳʝ ʙʘʟʳ ʜʘʥʥʳʭ, ʩʧʨʘʚʦʯʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʜʨ.); 

V ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʝ ʩʩʳʣʢʠ ʧʨʦʚʝʨʝʥʳ: ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʥʘʧʦʣʥʝʥʠʝ, ʫʥʠʢʘʣʴʥʦʩʪʴ ʩʦʜʝʨʞʘ-

ʥʠʷ ʪʝʭʥʠʯʝʩʢʘʷ ʜʦʩʪʫʧʥʦʩʪʴ, ʧʦʜ ʢʦʪʦʨʦʡ ʧʦʥʠʤʘʝʪʩʷ ʥʘʜʝʞʥʦʩʪʴ ʠ ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ web-

ʩʝʨʚʝʨʘ; ʘʢʪʫʘʣʴʥʦʩʪʴ (ʚʩʝ ʩʩʳʣʢʠ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʚ ʦʙʥʦʚʣʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʩʦʜʝʨʞʘʥʠʝ ʨʝʛʫʣʷʨʥʦ 

ʜʦʧʦʣʥʷʝʪʩʷ ʠʣʠ ʠʟʤʝʥʷʝʪʩʷ); 

V ʧʨʦʠʟʚʝʜʝʥ ʧʦʠʩʢ ʩʘʡʪʦʚ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʠʟʜʘʥʠʡ, ʫʯʝʙʥʳʭ ʠʟʜʘʥʠʡ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ; 

V ʚ ʧʨʦʮʝʩʩʝ ʧʦʠʩʢʘ ʠ ʘʥʘʣʠʟʘ ʜʣʷ ʧʫʪʝʚʦʜʠʪʝʣʷ ʦʪʙʠʨʘʣʠʩʴ ʜʨʫʛʠʝ ʧʦʣʝʟʥʳʝ ʩʩʳʣʢʠ, ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʝ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʤʫ ʢʦʤʧʣʝʢʩʫ ɹʦʩʦʚʘ ʃ.ʃ., ɹʦʩʦʚʘ ɸ.ʖ. ʀʥʬʦʨʤʘʪʠʢʘ. ʇʨʦʛʨʘʤʤʘ ʜʣʷ 

ʦʩʥʦʚʥʦʡ ʰʢʦʣʳ: 5ï6 ʢʣʘʩʩʳ. 7ï9 ʢʣʘʩʩʳ. ï ʄ.: ɹʀʅʆʄ. ʃʘʙʦʨʘʪʦʨʠʷ ʟʥʘʥʠʡ, 2013. ï 388 ʩ.  

ʉʦʜʝʨʞʘʥʠʝ. ʇʫʪʝʚʦʜʠʪʝʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʥʥʦʪʠʨʦʚʘʥʥʳʡ ʢʘʪʘʣʦʛ ʩʩʳʣʦʢ, ʩʠʩʪʝʤʘʪʠʟʠ-

ʨʦʚʘʥʥʳʡ ʧʦ ʧʨʝʜʤʝʪʫ çʀʥʬʦʨʤʘʪʠʢʘè, ʧʦ ʢʦʪʦʨʦʤʫ ʧʨʦʚʦʜʠʪʩʷ ʦʙʫʯʝʥʠʝ ʚ ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʙʜʁ-

ʞʝʪʥʦʤ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʫʯʨʝʞʜʝʥʠʠ çʂʦʪʠʥʩʢʘʷ ʦʩʥʦʚʥʘʷ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʰʢʦʣʘè.  

ʉʪʨʫʢʪʫʨʘ. ʂʘʞʜʳʡ ʨʘʟʜʝʣ ʠʟʜʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʤʫ ʢʦʤʧʣʝʢʩʫ ʧʨʝʧʦʜʘ-

ʚʘʝʤʦʛʦ ʧʨʝʜʤʝʪʘ ʚ ʰʢʦʣʝ. ɺʥʫʪʨʠ ʢʘʞʜʦʛʦ ʨʘʟʜʝʣʘ, ʨʝʩʫʨʩʳ, ʨʘʩʧʦʣʦʞʝʥʳ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

V ʪʝʤʘʪʠʯʝʩʢʠʝ ʧʦʨʪʘʣʳ, ʧʦʣʥʦʪʝʢʩʪʦʚʳʝ ʙʘʟʳ ʜʘʥʥʳʭ, ʩʧʨʘʚʦʯʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ 

ʠ ʜʨʫʛʠʝ ʨʝʩʫʨʩʳ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ; 

V ʵʣʝʢʪʨʦʥʥʳʝ ʠʟʜʘʥʠʷ.  

ʉʩʳʣʢʠ ʥʘ ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʵʣʝʢʪʨʦʥʥʳʝ ʠʟʜʘʥʠʷ ʜʦʧʦʣʥʝʥʳ ʧʨʠʤʝʯʘʥʠʷʤʠ ʦ ʥʘʣʠʯʠʠ ʧʦʣʥʳʭ 

ʪʝʢʩʪʦʚ ʩʪʘʪʝʡ ʣʠʙʦ ʠʭ ʘʥʥʦʪʘʮʠʡ. ɺ ʵʣʝʢʪʨʦʥʥʦʤ ʧʫʪʝʚʦʜʠʪʝʣʝ ʦʛʣʘʚʣʝʥʠʝ ʚʳʧʦʣʥʝʥʦ ʚ ʚʠʜʝ ʛʠʧʝʨ-

ʩʩʳʣʦʢ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʨʘʟʜʝʣ, ʚʩʝ ʛʠʧʝʨʩʩʳʣʢʠ ʘʢʪʠʚʥʳ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʳʩʪʨʳʡ ʠ ʫʜʦʙʥʳʡ ʚʳ-

ʭʦʜ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʨʝʩʫʨʩ ʠʥʪʝʨʥʝʪ. 

ʇʫʪʝʚʦʜʠʪʝʣʴ ʨʘʟʤʝʱʝʥ ʥʘ ʩʘʡʪʝ ʄɹʆʋ çʂʦʪʠʥʩʢʘʷ ʦʩʥʦʚʥʘʷ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʰʢʦʣʘè 

(http://my35site.esy.es), ʘ ʪʘʢʞʝ ʚ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʰʢʦʣʳ ʠ ʥʘʭʦʜʠʪʩʷ ʥʘ ʵʣʝʢʪʨʦʥʥʦʤ ʥʦʩʠʪʝʣʠ (ʬʣʵʰ-

ʥʘʢʦʧʠʪʝʣʝ) ʚ ʰʢʦʣʴʥʦʡ ʙʠʙʣʠʦʪʝʢʝ. 

ʆʧʠʩʘʥʠʝ. ʇʫʪʝʚʦʜʠʪʝʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʘʪʘʣʦʛ ʩʩʳʣʦʢ, ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʧʦ ʧʨʝʜ-

ʤʝʪʫ çʀʥʬʦʨʤʘʪʠʢʘè ʠ ʩʦʩʪʦʠʪ ʠʟ ʨʘʟʜʝʣʦʚ: 

1. ʕʥʮʠʢʣʦʧʝʜʠʠ, ʩʧʨʘʚʦʯʥʠʢʠ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ. 

2. ɾʫʨʥʘʣʳ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ. 

3. ʕʣʝʢʪʨʦʥʥʳʝ ʠʟʜʘʥʠʷ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ.  

4. Internet- ʨʝʩʫʨʩʳ ʜʣʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠʥʬʦʨʤʘʪʠʢʠ. 

5. Internet- ʨʝʩʫʨʩʳ ʜʣʷ ʫʯʘʱʠʭʩʷ. 

ʂʘʞʜʳʡ ʨʘʟʜʝʣ ʧʫʪʝʚʦʜʠʪʝʣʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʤʫ ʢʦʤʧʣʝʢʩʫ ʧʨʝʧʦʜʘʚʘʝʤʦʛʦ 

ʧʨʝʜʤʝʪʘ ʚ ʰʢʦʣʝ. 
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ʈʘʟʜʝʣ 1. ʕʥʮʠʢʣʦʧʝʜʠʠ, ʩʧʨʘʚʦʯʥʠʢʠ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ (ʬʨʘʛʤʝʥʪ) 

ʅʘʠʤʝʥʦ-

ʚʘʥʠʝ 
ɸʜʨʝʩ 

ʈʘʟʨʘʙʦʪʯʠʢ/ 

ɺʣʘʜʝʣʝʮ 

ʎʝʣʝʚʦʝ ʠ ʯʠʪʘʪʝʣʴ-

ʩʢʦʝ ʥʘʟʥʘʯʝʥʠʝ 
ʉʪʨʫʢʪʫʨʘ 

ʉʣʦʚʥʠʢ (ʧʦʥʷʪʠʝ, 

ʦʙʦʨʫʜʦʚʘʥʠʝ, 

ʧʝʨʩʦʥʘʣʠʠ) 

ʊʠʧ 

ʩʪʘʪʝʡ 

ɼʦʩʪʫʧ-

ʥʦʩʪʴ 

ʀʩʪʦʨʠʷ 

ʚʳʯʠʩʣʠ-

ʪʝʣʴʥʦʡ 

ʪʝʭʥʠʢʠ 

http://history

vt.narod.ru 

ʈʘʟʨʘʙʦʪʯʠʢ -

ʍʘʙʠʙʦʚ 

ʉʪʘʥʠʩʣʘʚ 

ʈʘʜʠʢʦʚʠʯ 

ɼʣʷ ʫʯʝʥʠʢʦʚ, ʫʯʠ-

ʪʝʣʝʡ ʠ ʞʝʣʘʶʱʠʭ 

ʧʦʟʥʘʢʦʤʠʪʴʩʷ ʩ 

ʠʥʪʝʨʝʩʫʶʱʝʡ ʠʭ 

ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʨʘʟ-

ʚʠʪʠʠ ɺʊ ʪʝʭʥʠʢʠ 

ɺʚʝʜʝʥʠʝ. 

ɼʦʤʝʭʘ-

ʥʠʯʝʩʢʠʡ 

ʧʝʨʠʦʜ. 

ʄʝʭʘʥʠ-

ʯʝʩʢʠʡ 

ʧʝʨʠʦʜ 

ʐʠʨʦʢʠʡ ʢʨʫʛ 

ʚʦʧʨʦʩʦʚ, ʠʤʝʶ-

ʱʠʭ ʦʪʥʦʰʝʥʠʝ ʢ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʪʝʭʥʠʢʝ, ʢʦʤʧʴʶ-

ʪʝʨʘʤ 

ʉʪʘʪʴʠ-

ʪʦʣʢʦ-

ʚʘʥʠʷ 

ʉʚʦ-

ʙʦʜʥʳʡ 

ʜʦʩʪʫʧ 

ʠ ʩʢʘ-

ʯʠʚʘʥʠʝ 

ʤʘʪʝ-

ʨʠʘʣʘ 
 

ʀʟʜʘʥʠʷ ʩʦʜʝʨʞʠʪ ʛʠʧʝʨʩʩʳʣʢʠ ʥʘ ʪʝʤʘʪʠʯʝʩʢʠʝ ʧʦʨʪʘʣʳ. ʆʥʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʧʦ ʧʨʠʟʥʘ-

ʢʘʤ: ʘʜʨʝʩ, ʨʘʟʨʘʙʦʪʯʠʢ/ʚʣʘʜʝʣʝʮ, ʮʝʣʝʚʦʝ ʠ ʯʠʪʘʪʝʣʴʩʢʦʝ ʥʘʟʥʘʯʝʥʠʝ, ʩʪʨʫʢʪʫʨʘ, ʩʣʦʚʝʩʥʠʢ (ʧʦʥʷʪʠʝ, 

ʦʙʦʨʫʜʦʚʘʥʠʝ, ʧʝʨʩʦʥʘʣʠʠ). ʪʠʧ ʩʪʘʪʝʡ, ʜʦʩʪʫʧʥʦʩʪʴ (http://nashol.com/informatika-i-komputeri-

slovari/). ʇʦ ʜʘʥʥʦʡʩʩʳʣʢʝ ʤʦʞʥʦ ʥʘʡʪʠ ʵʥʮʠʢʣʦʧʝʜʠʠ, ʩʣʦʚʘʨʠ ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʦʙʨʘʙʦʪʢʝ ʠʥʬʦʨʤʘ-

ʮʠʠ ʚ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʘʰʠʥʘʭ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʝʪʷʭ: ʢʘʢ ʘʙʩʪʨʘʢʪʥʳʝ, ʚʨʦʜʝ ʘʥʘʣʠʟʘ ʘʣʛʦʨʠʪ-

ʤʦʚ, ʪʘʢ ʠ ʜʦʚʦʣʴʥʦ ʢʦʥʢʨʝʪʥʳʝ, ʥʘʧʨʠʤʝʨ, ʨʘʟʨʘʙʦʪʢʘ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 
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ʈʘʟʜʝʣ 2. ɾʫʨʥʘʣʳ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ (ʬʨʘʛʤʝʥʪ) 

ʅʘʠʤʝ-

ʥʦʚʘʥʠʝ 
ɸʜʨʝʩ 

ʋʯʨʝʜʠʪʝʣʴ/ ɺʣʘʜʝ-

ʣʝʮ/ ʀʟʜʘʪʝʣʴʩʪʚʦ 
ɾʘʥʨ ʂʦʥʪʝʥʪ ʆʙʲʝʤ 

ʆʙʥʦʚ-

ʣʝʥʠʝ 
ɸʨʭʠʚ 

ɼʦʩʪʫʧ-

ʥʦʩʪʴ 

ɾʫʨʥʘʣ 

çʀʥ-

ʬʦʨʤʘ-

ʪʠʢʘ ʠ 

ʦʙʨʘʟʦ-

ʚʘʥʠʝè 

http://in

fojourna

l.ru/info

/ 

ʋʯʨʝʜʠʪʝʣʠ ʞʫʨʥʘʣʘ: 

ʈʦʩʩʠʡʩʢʘʷ ʘʢʘʜʝʤʠʷ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʠʟʜʘ-

ʪʝʣʴʩʪʚʦ çʆʙʨʘʟʦʚʘ-

ʥʠʝ ʠ ʀʥʬʦʨʤʘʪʠʢʘè. 

ʅʘʫʯʥʦ-

ʤʝʪʦʜʠ-

ʯʝʩʢʠʡ 

*ʚʦʧʨʦʩʳ ʠʥʬʦʨʤʘ-

ʪʠʟʘʮʠʠ ʚʩʝʭ ʫʨʦʚʥʝʡ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʦʙʨʘʟʦ-

ʚʘʥʠʝʤ; 

*ʪʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘ 

ʩʦʟʜʘʥʠʷ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦ-

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʩʨʝʜʳ ʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ; 

ʆʙʲʝʤ ð 

ʥʝ ʤʝʥʝʝ 

64 ʧʦʣʦʩ 

10 ʨʘʟ ʚ 

ʛʦʜ 

ʉ 

1986ʛ. 

ɼʦʩʪʫʧ 

ʧʦʩʣʝ 

ʨʝʛʠʩʪ-

ʨʘʮʠʠ, 

ʩʢʘʯʠ-

ʚʘʥʠʝ 

ʧʦʩʣʝ 

ʦʬʦʨʤ-

ʣʝʥʠʷ 

ʧʦʜ-

ʧʠʩʢʠ 

 

ɺ ʨʘʟʜʝʣʝ 2 ʞʫʨʥʘʣʳ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʧʦ ʧʨʠʟʥʘʢʘʤ: ʘʜʨʝʩ, ʫʯʨʝʜʠ-

ʪʝʣʴ/ʚʣʘʜʝʣʝʮ/ʠʟʜʘʪʝʣʴʩʪʚʦ, ʞʘʥʨ, ʢʦʥʪʝʥʪ, ʦʙʲʝʤ, ʦʙʥʦʚʣʝʥʠʝ, ʘʨʭʠʚ, ʜʦʩʪʫʧʥʦʩʪʴ 

(http://infojournal.ru/info/). ʆʧʨʝʜʝʣʸʥ ʢʦʥʪʝʥʪ ʞʫʨʥʘʣʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʯʠʪʝʣʶ ʜʝʣʘʪʴ ʘʢʮʝʥʪ ʥʘ 

ʧʨʘʢʪʠʯʝʩʢʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʧʨʝʜʤʝʪʘ. 

ʈʘʟʜʝʣ 3. çʕʣʝʢʪʨʦʥʥʳʝ ʠʟʜʘʥʠʷ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝè ʩʦʜʝʨʞʠʪ ʩʩʳʣʢʠ ʥʘ ʫʯʝʙʥʠʢʠ, ʨʘʙʦʯʠʝ ʪʝʪ-

ʨʘʜʠ ʧʦ ʧʨʝʜʤʝʪʫ çʀʥʬʦʨʤʘʪʠʢʘè, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʫʨʦʢʘʭ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ, 

ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʢʘʯʠʚʘʪʴ ʤʘʪʝʨʠʘʣ (http://metodist.lbz.ru/authors/informatika/3/). 

ɺ ʨʘʟʜʝʣʘʭ 4, 5 çInternet-ʨʝʩʫʨʩʳ ʜʣʷ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠʥʬʦʨʤʘʪʠʢʠè ʠ çInternet-ʨʝʩʫʨʩʳ ʜʣʷ 

ʫʯʘʱʠʭʩʷè ʩʩʳʣʢʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʧʦ ʧʨʠʟʥʘʢʘʤ: ʘʜʨʝʩ, ʨʘʟʨʘʙʦʪʯʠʢ/ʚʣʘʜʝʣʝʮ, ʥʘʟʥʘʯʝʥʠʝ, ʢʦʥ-

ʪʝʥʪ, ʦʙʲʝʤ/ʘʨʭʠʚ, ʚʠʜ, ʜʦʩʪʫʧʥʦʩʪʴ.  

ɼʣʷ ʫʜʦʙʩʪʚʘ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʩʩʳʣʢʠ ʩʦʙʨʘʥʳ ʚ ʦʜʥʦʤ ʨʘʟʜʝʣʝ. ɼʣʷ ʧʝʜʘʛʦʛʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʰʠ-

ʨʦʢʠʡ ʩʧʝʢʪʨ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ (http://metodist.lbz.ru/authors/informatika/3/), ʫʢʘʟʘʥʳ 

ʩʩʳʣʢʠ ʥʘ ʝʜʠʥʫʶ ʢʦʣʣʝʢʮʠʶ ʮʠʬʨʦʚʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʧʦʤʦʱʴ ʧʦʜʛʦʪʦʚʢʠ ʢ ʫʨʦʢʘʤ ʠ 

ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ ʫʯʘʱʠʭʩʷ (http://school-collection.edu.ru). ʨʝʜʩʪʘʚʣʝʥʳ ʪʝʩʪʳ ʢʘʢ ʜʣʷ ʩʢʘʯʠʚʘʥʠʷ 

(http://www.uchportal.ru/load/16),ʪʘʢ ʠ ʜʣʷ ʨʘʙʦʪʳ ʚ ʨʝʞʠʤʝ ʦʥʣʘʡʥ (http://www.klyaksa.net). 
ʊʘʙʣʠʮʘ 3 

ʈʘʟʜʝʣ 5. Internet- ʨʝʩʫʨʩʳ ʜʣʷ ʫʯʘʱʠʭʩʷ (ʬʨʘʛʤʝʥʪ) 

ʅʘʠʤʝʥʦ-

ʚʘʥʠʝ 
ɸʜʨʝʩ 

ʈʘʟʨʘʙʦʪ-

ʯʠʢ/ʚʣʘʜʝʣʝʮ 
ʅʘʟʥʘʯʝʥʠʝ ʂʦʥʪʝʥʪ 

ʆʙʲʝʤ/ 

ʘʨʭʠʚ 
ɺʠʜ ɼʦʩʪʫʧʥʦʩʪʴ 

ɺʠʜʝʦʫʨʦʢʠ 

ʚ ʠʥʪʝʨʥʝʪ  

http://videour

oki.net/  

ʈʘʟʨʘʙʦʪʯʠʢ: ʊʘ-

ʨʘʩʦʚ ɼʤʠʪʨʠʡ 

ɸʣʝʢʩʘʥʜʨʦʚʠʯ  

ɼʣʷ ʫʯʘʱʠʭ-

ʩʷ ʠ ʫʯʠʪʝ-

ʣʝʡ  

ɺʠʜʝʦʫʨʦʢʠ 

ʆʣʠʤʧʠʘʜʳ 

ʉ 2008 

ʛʦʜʘ 

ɺ ʧʦʣʥʦʪʝʢ-

ʩʪʦʚʦʤ ʠ ʵʣʝʢ-

ʪʨʦʥʥʦʤ ʚʠʜʝ 

ʉʢʘʯʠʚʘʥʠʝ 

ʜʦʩʪʫʧʥʦ 

 

http://nashol.com/informatika-i-komputeri-slovari/
http://nashol.com/informatika-i-komputeri-slovari/
http://infojournal.ru/info/
http://infojournal.ru/info/
http://infojournal.ru/info/
http://infojournal.ru/info/
http://infojournal.ru/info/
http://metodist.lbz.ru/authors/informatika/3/
http://metodist.lbz.ru/authors/informatika/3/
http://school-collection.edu.ru/
http://www.uchportal.ru/load/16
http://www.klyaksa.net/
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ɺ ʨʘʟʜʝʣʝ ʜʣʷ ʫʯʘʱʠʭʩʷ ʧʦʤʝʱʝʥʳ ʩʩʳʣʢʠ ʥʘ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʧʨʦ-

ʛʨʘʤʤ, ʪʘʢʠʭ ʢʘʢ ʪʝʢʩʪʦʚʦʡ ʠ ʛʨʘʬʠʯʝʩʢʠʡ ʨʝʜʘʢʪʦʨ, ʩʩʳʣʢʘ ʥʘ ʚʠʜʝʦ- ʫʨʦʢʠ (http://videouroki.net/). 

ʇʫʪʝʚʦʜʠʪʝʣʴ ʨʘʟʤʝʱʝʥ ʥʘ ʩʘʡʪʝ ʄɹʆʋ çʂʦʪʠʥʩʢʘʷ ʦʩʥʦʚʥʘʷ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʰʢʦʣʘè 

(http://my35site.esy.es), ʘ ʪʘʢʞʝ ʚ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʰʢʦʣʳ ʠ ʥʘʭʦʜʠʪʩʷ ʥʘ ʵʣʝʢʪʨʦʥʥʦʤ ʥʦʩʠʪʝʣʠ (ʬʣʵʰ-

ʥʘʢʦʧʠʪʝʣʝ) ʚ ʰʢʦʣʴʥʦʡ ʙʠʙʣʠʦʪʝʢʝ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ ʚʩʝ ʩʩʳʣʢʠ ʥʘ ʨʝʩʫʨʩʳ ʧʨʦʚʝʨʷʪʴ ʥʘ ʘʢʪʫʘʣʴ-

ʥʦʩʪʴ, ʠ ʦʙʥʦʚʣʷʪʴ 2 ʨʘʟʘ ʚ ʛʦʜ. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʧʦʜʜʝʨʞʢʘ ʫʨʦʢʦʚ ʠʥʬʦʨʤʘʪʠʢʠ ʚ ʦʩʥʦʚʥʦʡ ʰʢʦʣʝ 

ʧʦʟʚʦʣʷʝʪ ʚʳʚʝʩʪʠ ʩʦʚʨʝʤʝʥʥʳʡ ʫʨʦʢ ʥʘ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʡ ʫʨʦʚʝʥʴ, ʧʦʚʳʩʠʪʴ ʩʪʘʪʫʩ ʫʯʠʪʝʣʷ, ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʫʨʦʢʝ, ʵʬʬʝʢʪʠʚʥʝʝ ʦʨʛʘʥʠʟʦʚʘʪʴ ʢʦʥʪʨʦʣʴ ʠ ʫʯʝʪ ʟʥʘ-

ʥʠʡ ʫʯʘʱʠʭʩʷ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʜʜʝʨʞʢʝ ʧʨʝʧʦʜʘʚʘʥʠʷ ʧʨʝʜʤʝʪʘ, ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ, ʧʦʚʳʰʘʶʱʠʭ ʢʫʣʴʪʫʨʫ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ 

ʦʙʱʝʤʫ ʨʘʟʚʠʪʠʶ ʫʯʘʱʠʭʩʷ. ɼʣʷ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʜʨʫʛʠʭ ʧʨʝʜʤʝʪʦʚ ʦʙʝʩʧʝʯʠʪ ʜʝ-

ʤʦʥʩʪʨʘʮʠʶ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ. 
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ʛ. ʊʘʛʘʥʨʦʛ, ʀʥʩʪʠʪʫʪ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʖʞʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʂʆʄʇʔʖʊɽʈʅʓʁ ʀʅʊɽʈɸʂʊʀɺʅʓʁ ʊʈɽʅɸɾɽʈ.  
ʇʆɼʉʀʉʊɽʄɸ ɺʅɽʐʅɽʁ ʆɹʈɸʊʅʆʁ ʉɺʗɿʀ ʀ ʄʆɼʋʃʔ 

çʇʈɽɼʉʊɸɺʃɽʅʀɽ ɻʈɸʌʀʏɽʉʂʆʁ ʀʅʌʆʈʄɸʎʀʀ ɺ ʂʆʄʇʔʖʊɽʈɽè 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʤʠʨʦʚʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦ-

ʩʪʨʘʥʩʪʚʘ ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʬʦʨʤ ʦʙʫʯʝʥʠʷ ʠ ʦʙʨʘʟʦʚʘʥʠʷ. 

ɺʘʞʥʝʡʰʝʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʷʚʣʷʶʪʩʷ ʢʦʤʧʴʶʪʝʨʥʳʝ 

ʩʨʝʜʩʪʚʘ ʦʙʫʯʝʥʠʷ (ʂʉʆ), ʚʢʣʶʯʘʶʱʠʝ ʚ ʩʝʙʷ: ʘʧʧʘʨʘʪʥʳʝ, ʧʨʦʛʨʘʤʤʥʳʝ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʢʦʤʧʦ-

ʥʝʥʪʳ. ʂʊ-ʂʉʆ ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʨʘʟʚʠʪʠʷ ʩʚʷ-

ʟʘʥʥʳʭ ʩ ʥʝʡ ʩʧʦʩʦʙʥʦʩʪʝʡ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʫ-

ʯʝʥʠʷ. ʂʦʤʧʴʶʪʝʨʥʳʝ ʪʨʝʥʘʞʝʨʳ ʥʝʟʘʤʝʥʠʤʳ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʥʦʚʦʡ ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʛʜʘ ʥʝ-

ʦʙʭʦʜʠʤʦ ʦʧʝʨʘʪʠʚʥʦ ʦʙʫʯʠʪʴ ʠʣʠ ʧʝʨʝʦʙʫʯʠʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʪʥʠʢʦʚ, ʧʨʠ ʦʪʨʘʙʦʪʢʝ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʨʘʙʦʪʳ ʩʦ ʩʣʦʞʥʦʡ ʪʝʭʥʠʢʦʡ ʠ ʧʨʠʙʦʨʘʤʠ, ʘ ʪʘʢʞʝ ʦʪʨʘʙʦʪʢʝ ʜʝʡʩʪʚʠʡ ʚ ʩʣʫ-

ʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʯʨʝʟʚʳʯʘʡʥʦʡ ʩʠʪʫʘʮʠʠ. ɼʘʞʝ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʳʝ, ʩ ʧʨʦʛʨʘʤʤʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, 

ʪʨʝʥʘʞʝʨʳ ʧʦʢʘʟʳʚʘʶʪ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ [1]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʨʝʥʘʞʝʨʘʭ ʠ 3d 

ʛʨʘʬʠʢʠ ʧʦʟʚʦʣʷʶʪ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʫʚʝʣʠʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʫʯʝʥʠʷ, ʠ ʩʜʝʣʘʪʴ ʝʛʦ ʙʦʣʝʝ 

ʧʦʥʷʪʥʳʤ ʠ ʠʥʪʫʠʪʠʚʥʳʤ ʜʣʷ ʦʙʫʯʘʝʤʳʭ. 

ʆʩʥʦʚʥʦʡ ʠʜʝʝʡ ʀʂʊ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʠʜʘ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʸʥʥʦʛʦ ʘʥʘʣʠʟʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʂʉʆ, ʚʳʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʨʘʟʨʘ-

ʙʦʪʢʝ ʀʂʊ ʧʦ ʜʠʩʮʠʧʣʠʥʝ çʀʥʬʦʨʤʘʪʠʢʘè.  

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʫʩʣʦʚʠʡ ʩʦʟʜʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʀʂʊ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦ-

ʛʦ ʫʨʦʚʥʷ ʢʘʢ ʚʥʝʰʥʝʡ, ʪʘʢ ʠ ʚʥʫʪʨʝʥʥʝʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. ʆʩʥʦʚʥʳʤ ʥʘʟʥʘʯʝʥʠʝʤ ʚʥʝʰʥʝʡ ʦʙʨʘʪʥʦʡ 

ʩʚʷʟʠ ʷʚʣʷʝʪʩʷ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʀʂʊ [2]. 

http://videouroki.net/
http://my35site.esy.es/
http://uchebana5.ru/cont/1070406.html
http://dic.academic.ru/dic.nsf/ruwiki/483049
https://ru.wikipedia.org/wiki/
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1. ɸʅɸʃʀɿ ʇʈʆɹʃɽʄ ɺʅɽɼʈɽʅʀʗ ʀʂʊ 

ʉʦʟʜʘʥʠʝ ʧʦʜʩʠʩʪʝʤʳ ʚʥʝʰʥʝʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʠ ʤʦʜʫʣʷ çʇʨʝʜʩʪʘʚʣʝʥʠʝ ʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨ-

ʤʘʮʠʠ ʚ ʢʦʤʧʴʶʪʝʨʝè ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʥʘʰʝ ʚʨʝʤʷ ʧʨʠʦʙʨʝʪʘʝʪ ʚʩʝ 

ʙʦʣʴʰʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ.  

ʈʘʟʨʘʙʘʪʳʚʘʝʤʳʡ ʀʂʊ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʩʣʝʜʫʶʱʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ [3]: 

- ʩʦʜʝʨʞʘʪʴ ʩʮʝʥʘʨʠʠ ʦʙʫʯʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ. 

- ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʩʪʨʘʠʚʘʪʴ ʧʦʢʘʟʘʪʝʣʠ ʋʊɿ, ʪʘʢʠʝ ʢʘʢ: 

¶ ʧʨʝʜʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ ʧʨʠ ʨʝʰʝʥʠʠ ʢʘʞʜʦʡ ʋʊɿ; 

¶ ʧʨʝʜʝʣʴʥʳʝ ʢʦʣʠʯʝʩʪʚʘ ʦʙʨʘʱʝʥʠʡ ʢ ʨʘʟʣʠʯʥʳʤ ʚʠʜʘʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʤʦʱʠ ʧʨʠ ʨʝʰʝ-

ʥʠʠ ʢʘʞʜʦʡ ʋʊɿ; 

¶ ʧʨʝʜʝʣʴʥʳʝ ʩʫʤʤʘʨʥʳʝ ʢʦʣʠʯʝʩʪʚʘ ʦʙʨʘʱʝʥʠʡ ʢ ʨʘʟʣʠʯʥʳʤ ʚʠʜʘʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʤʦ-

ʱʠ ʠ ʜʨ. 

- ʧʦʜʜʝʨʞʢʘ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ: ʆʙʫʯʝʥʠʝ, ʜʝʤʦʥʩʪʨʘʮʠʷ, ʪʨʝʥʠʨʦʚʢʘ, ʠʪʦʛʦʚʳʡ 
ʢʦʥʪʨʦʣʴ. 

- ʘʚʪʦʨʠʟʘʮʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʨʦʛʨʘʤʤʳ; 

- ʚʳʙʦʨ ʨʝʞʠʤʘ ʨʘʙʦʪʳ; 

- ʨʝʰʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʋʊɿ ʠ ʠʪʦʛʦʚʳʭ ʢʦʥʪʨʦʣʴʥʳʭ ʟʘʜʘʥʠʡ ʩ ʟʘʧʠʩʴʶ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʦʙ-

ʱʫʶ ʙʘʟʫ ʜʘʥʥʳʭ; 

- ʚʳʯʠʩʣʝʥʠʝ ʦʮʝʥʢʠ ʠ ʦʪʦʙʨʘʞʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʭʦʞʜʝʥʠʷ ʪʝʩʪʘ; 

- ʚʳʚʦʜ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʭʦʞʜʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʋʊɿ (ʪʦʣʴʢʦ ʜʣʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷ); 

- ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʋʊɿ; 

- ʧʝʯʘʪʴ ʨʘʟʣʠʯʥʳʭ ʩʧʠʩʢʦʚ ʠ ʦʪʯʝʪʦʚ; 

ʅʘʟʥʘʯʝʥʠʝ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʧʦʜʩʠʩʪʝʤʳ ʚʥʝʰʥʝʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ: 

- ʤʦʥʠʪʦʨʠʥʛ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʦʙʫʯʘʝʤʦʛʦ ʠ ʛʨʫʧʧʳ ʚ ʮʝʣʦʤ, 

- ʚʠʟʫʘʣʠʟʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʫʯʝʥʠʷ, 

- ʧʝʨʝʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʩ ʮʝʣʴʶ ʚʳʨʘʙʦʪʢʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ 
ʚʦʟʜʝʡʩʪʚʠʡ.  

- ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʢʦʥʮʝʧʪʦʚ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʦʙʫʯʝʥʠʷ 

ɺ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʤ ʀʂʊ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨ-

ʬʝʡʩ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪ ʤʦʜʝʣʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʫʶ ʥʘ ʤʘʥʠʧʫʣʠ-

ʨʦʚʘʥʠʝ ʦʙʲʝʢʪʘʤʠ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. 

 

2. ʈɽɸʃʀɿɸʎʀʗ ʇʆɼʉʀʉʊɽʄʓ ɺʅɽʐʅɽʁ ʆɹʈɸʊʅʆʁ ʉɺʗɿʀ ʀ ʄʆɼʋʃʗ 

çʇʈɽɼʉʊɸɺʃɽʅʀɽ ɻʈɸʌʀʏɽʉʂʆʁ ʀʅʌʆʈʄɸʎʀʀ ɺ ʂʆʄʇʔʖʊɽʈɽè 

ʇʦʜʩʠʩʪʝʤʘ ʚʥʝʰʥʝʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʢʦʪʦʨʳʡ ʧʨʠ ʦʙʫʯʝʥʠʠ 

ʜʦʣʞʝʥ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʚʩʝʡ ʛʨʫʧʧʳ ʠʣʠ ʦʪʜʝʣʴʥʦʛʦ ʦʙʫʯʘʝʤʦʛʦ, ʠʩʧʦʣʴ-

ʟʫʷ ʠʥʬʦʨʤʘʮʠʶ, ʩʦʙʨʘʥʥʫʶ ʚʩʪʨʦʝʥʥʳʤʠ ʚ ʀʂʊ ʩʨʝʜʩʪʚʘʤʠ ʢʦʥʪʨʦʣʷ, ʦʥ ʪʘʢʞʝ ʤʦʞʝʪ ʘʥʘʣʠʟʠʨʦ-

ʚʘʪʴ ʠ ʦʮʝʥʠʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʦʙʫʯʝʥʠʷ ʦʙʫʯʘʶʱʠʭʩʷ, ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʛʣʦʙʘʣʴʥʫʶ ʙʘʟʫ ʜʘʥʥʳʭ (ɻɹɼ). 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʠʚʝʜʝʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʧʦʜʩʠʩʪʝʤʳ ʚʥʝʰʥʝʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ.  

 

ʇʨʠ ʨʘʙʦʪʝ ʦʙʫʯʘʝʤʦʛʦ ʩ ʀʂʊ, ʫ ʥʝʛʦ ʝʩʪʴ ʚʳʙʦʨ ʧʨʦʡʪʠ ʦʙʫʯʝʥʠʝ ʚ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʤ ʨʝʞʠ-

ʤʝ, ʠʣʠ ʧʨʦʡʪʠ ʪʨʝʥʘʞ ʧʨʠ ʨʝʰʝʥʠʠ ʋʊɿ ʧʦ ʚʳʙʨʘʥʥʦʡ ʪʝʤʝ ʤʦʜʫʣʷ. ʂʨʦʤʝ ʪʦʛʦ, ʢʘʞʜʳʡ ʤʦʜʫʣʴ 

ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʀʂɿ, ʚ ʢʦʪʦʨʳʭ ʧʦʣʴʟʦʚʘʪʝʣʴ ʣʠʰʝʥ ʧʨʘʚʘ ʧʦʣʴʟʦʚʘʪʴʩʷ ʧʦʜʩʢʘʟʢʘʤʠ ʧʨʠ ʨʝʰʝʥʠʠ 

ʧʦʩʪʘʚʣʝʥʥʦʡ ʧʝʨʝʜ ʥʠʤ ʟʘʜʘʯʠ. ʀʩʪʦʨʠʷ ʚʩʝʛʦ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ɻɹɼ, ʜʣʷ ʜʘʣʴʥʝʡ-

ʰʝʛʦ ʢʦʥʪʨʦʣʷ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ. 

ɼʣʷ ʧʨʦʭʦʞʜʝʥʠʷ ʪʨʝʥʘʞʘ ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʳʙʠʨʘʝʪ ʋʊɿ, ʧʦ ʪʝʤʘʪʠʢʝ ʢʦʪʦʨʦʡ ʥʝʦʙʭʦʜʠʤʦ ʟʘ-

ʢʨʝʧʠʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ. ʀ ʚ ʨʝʞʠʤʝ ʜʠʘʣʦʛʘ ʩ ʀʂʊ ʨʝʰʘʝʪ ʧʦʩʪʘʚʣʝʥʥʫʶ ʧʝʨʝʜ ʥʠʤ ʟʘʜʘʯʫ 

ʧʦʵʪʘʧʥʦ. ʅʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʦʜʩʢʘʟʢʘʤʠ, ʝʩʣʠ ʦʥʠ ʜʦʩʪʫʧʥʳ. ʅʘ 

ʢʘʞʜʫʶ ʋʊɿ ʦʪʚʦʜʠʪʴʩʷ ʦʧʨʝʜʝʣʝʥʥʦʝ ʯʠʩʣʦ ʧʦʜʩʢʘʟʦʢ, ʢʦʪʦʨʦʝ ʥʘʩʪʨʘʠʚʘʝʪʩʷ ʧʨʠ ʩʦʟʜʘʥʠʠ ʋʊɿ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ. ʇʦ ʟʘʚʝʨʰʝʥʠʠ ʵʪʘʧʘ ʀʂʊ ʦʮʝʥʠʚʘʝʪ ʨʝʟʫʣʴʪʘʪ ʚʳʧʦʣʥʝʥʠʷ ʠ ʧʨʠ ʥʘʣʠʯʠʠ ʦʰʠʙʢʠ 

ʚʳʜʘʝʪ ʩʦʦʙʱʝʥʠʝ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʫʩʪʨʘʥʝʥʠʶ. ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʠʚʝʜʝʥʘ ʜʠʘʛʨʘʤʤʘ ʩʦʩʪʦʷʥʠʡ ʨʘ-

ʙʦʪʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʀʂʊ ʩ ʦʙʫʯʘʶʱʠʤʩʷ. 
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ʇʦʧʦʣʥʝʥʠʝ ɻɹɼ ʧʦ 

ʨʝʟʫʣɹʪʘʪʘʤ 

ʢʦʥʪʨʦʣ̫ ʠ ʘʥʘʣʠʟʘ 

ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠ̫
ʂʦʨʨʝʢʪʠʨʦʚʢʘ 

ʧʨʦʮʝʜʫʨ ʦʮʝʥʢʠ 

ʋʊɿ ʧʦ ʨʝʟʫʣɹʪʘʪʘʤ 

ʘʥʘʣʠʟʘ

ɸʥʘʣʠʟ ʨʝʟʫʣɹʪʘʪʦʚ 

ʦʙʫʯʝʥʠ̫, ʪʨʝʥʘʞʘ 

ʠ ʠʪʦʛʦʚʦʛʦ 

ʢʦʥʪʨʦʣ̫:

 - ʆʪʜʝʣɹʥʦʛʦ ʋʊɿ

 - ʆʪʜʝʣɹʥʦʛʦ ʀʂɿ

 - ɺʩʝʛʦ ʄʦʜʫʣ̫

 - ɺʩʝʛʦ ʂʫʨʩʘ

ɻʨʫʧʧr
ʆʙʫʯʘʝ-

ʤʦʛʦ

ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ 

ʦʮʝʥʠʚʘʥʠʝ 

ʨʝʟʫʣɹʪʘʪʦʚ 

ʊʝʢʫɦ ʠʡ ʢʦʥʪʨʦʣɹ

ɻʨʫʧʧr
ʆʙʫʯʘʝ-

ʤʦʛʦ

ʀʟʤʝʥʝʥʠʝ ʠ 

ʜʦʧʦʣʥʝʥʠʝ ʧʣʘʥʘ 

ʦʙʫʯʝʥʠ̫

ɻɹɼ

 

ʈʠʩ. 1. ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʚʥʝʰʥʝʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ 

ɸʚʪʦʨʠʟʘʮʠ̫

ʇʨʝʧʦʜʘʚʘʪʝʣɹ
ʆʙʫʯʘʝʤr ʡ

ʉʣ
ʝʜ
ʫʁ

ʠɦʡ
 

ʪɻʘ
ʧ

ɺʩʝ ɻʪʘʧr  

ʧʨʦʡʜʝʥr

ɺr ʙʦʨ 

ʋʊɿ

ɻʝʥʝʨʘʮʠ̫ 

ʜʘʥʥr ʭ

ʈʝh ʝʥʠʝ ʯʘʩʪʠ 

ʋʊɿ

ɺr ʚʦʜ 

ʨʝʟʫʣɹʪʘʪʦʚ

ʉʦʭʨʘʥʝʥʠʝ 

ʨʝʟʫʣɹʪʘʪʦʚ

ʆʙʫʯʝʥʠʝ ʧʦ ʤʦʜʫʣʁ

çʇʨʝʜʩʪʘʚʣʝʥʠʝ ʛʨʘʬʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʢʦʤʧɹ ʪʁʝʨʝè

ʊʨʝʥʘʞ ʧʦ ʤʦʜʫʣʁ

çʇʨʝʜʩʪʘʚʣʝʥʠʝ ʛʨʘʬʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʢʦʤʧɹ ʪʁʝʨʝè

ɺr ʙʦʨ ʊʝʤr

ʊʝʤʘ 

ʠʟʫʯʝʥʘ

ʉʦʭʨʘʥʠʥʠʝ 

ʠʥʬʦʨʤʘʮʠʠ

ʇʨʝʨʚʘʪɹ 

ʦʙʫʯʝʥʠʝ

ɺr ʭʦʜ

ɺr ʙʦʨ 

ʨʝʞʠʤʘ

ʉʣ
ʝʜ
ʫʁ

ʠɦʡ
 

ʪɻʘ
ʧ

ɺʩʝ ɻʪʘʧr  

ʧʨʦʡʜʝʥr

ɺr ʙʦʨ 

ʀʂɿ

ɻʝʥʝʨʘʮʠ̫ 

ʫʩʣʦʚʠ̫

ʈʝh ʝʥʠ̫ ɻʪʘʧʘ 

ʀʂɿ

ɺr ʚʦʜ 

ʨʝʟʫʣɹʪʘʪʦʚ

ʉʦʭʨʘʥʝʥʠʝ 

ʨʝʟʫʣɹʪʘʪʦʚ

ʀʪʦʛʦʚrʡ ʢʦʥʪʨʦʣɹ ʧʦ ʤʦʜʫʣʁ

çʇʨʝʜʩʪʘʚʣʝʥʠʝ ʛʨʘʬʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʢʦʤʧɹ ʪʁʝʨʝè

 

ʈʠʩ. 2. ɼʠʘʛʨʘʤʤʘ ʩʦʩʪʦʷʥʠʡ ʨʘʙʦʪʳ ʀʂʊ 

ɹʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʧʦʜʩʠʩʪʝʤʘ ʚʥʝʰʥʝʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʠ ʫʯʝʙʥʦ-ʪʨʝʥʠʨʫʶʱʝʛʦ ʤʦʜʫʣʷ çʇʨʝʜ-

ʩʪʘʚʣʝʥʠʝ ʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʢʦʤʧʴʶʪʝʨʝè. ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʧʫʪʝʤ ʨʝʰʝʥʠʷ ʩʣʝ-

ʜʫʶʱʠʭ ʟʘʜʘʯ: 

- ʨʝʘʣʠʟʘʮʠʷ ʧʦʜʩʠʩʪʝʤʳ ʚʥʝʰʥʝʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ; 

- ʦʨʛʘʥʠʟʘʮʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʜʩʠʩʪʝʤ ʚʥʝʰʥʝʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ; 

- ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʠ ʚʳʙʦʨ ʤʝʪʦʜʘ ʢʦʥʪʨʦʣʷ ʠ ʦʮʝʥʢʠ ʟʥʘʥʠʡ 
ʦʙʫʯʘʝʤʳʭ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʀʂʊ ʧʦ ʜʠʩʮʠʧʣʠʥʝ çʀʥʬʦʨʤʘʪʠʢʘè, ʢʦʪʦ-

ʨʳʡ ʦʙʣʘʜʘʝʪ ʩʣʝʜʫʶʱʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ: 

- ʥʘʣʠʯʠʝ ʩʮʝʥʘʨʠʝʚ ʦʙʫʯʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʩʪʨʘʠʚʘʪʴ ʧʦʢʘʟʘʪʝʣʠ ʋʊɿ, ʪʘʢʠʝ ʢʘʢ: 
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¶ ʧʨʝʜʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʨʘʱʝʥʠʡ ʢ ʨʘʟʣʠʯʥʳʤ ʚʠʜʘʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʤʦʱʠ ʧʨʠ ʨʝʰʝ-

ʥʠʠ ʢʘʞʜʦʡ ʋʊɿ; 

¶ ʧʨʝʜʝʣʴʥʦʝ ʩʫʤʤʘʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʨʘʱʝʥʠʡ ʢ ʨʘʟʣʠʯʥʳʤ ʚʠʜʘʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʤʦʱʠ 
ʠ ʜʨ. 

- ʧʦʜʜʝʨʞʢʘ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ: ʆʙʫʯʝʥʠʝ, ʜʝʤʦʥʩʪʨʘʮʠʷ, ʪʨʝʥʠʨʦʚʢʘ, ʠʪʦʛʦʚʳʡ 
ʢʦʥʪʨʦʣʴ. 

- ʘʚʪʦʨʠʟʘʮʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʨʦʛʨʘʤʤʳ; 

- ʚʳʙʦʨ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʠ ʋʊɿ; 

- ʨʝʰʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʋʊɿ ʩ ʟʘʧʠʩʴʶ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʦʙʱʫʶ ʙʘʟʫ ʜʘʥʥʳʭ; 

- ʚʳʯʠʩʣʝʥʠʝ ʦʮʝʥʢʠ ʠ ʦʪʦʙʨʘʞʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʨʝʰʝʥʠʷ ʋʊɿ; 

- ʚʳʚʦʜ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʭʦʞʜʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ; 

- ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʋʊɿ ʠ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʦʢ. 
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ʋɼʂ 004 

ʇ.ʄ. ʉʠʟʦʚ, ʩʪʫʜʝʥʪ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɿ.ɻ. ʈʷʟʘʥʦʚʘ, ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ʛ. ʂʨʘʩʥʦʷʨʩʢ, ʂʨʘʩʥʦʷʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ.ʇ. ɸʩʪʘʬʴʝʚʘ 

ʆɹ ʀʅʌʆʈʄɸʎʀʆʅʅʆʁ ʇʆɼɻʆʊʆɺʂɽ ʉʊʋɼɽʅʊʆɺ-ɹɸʂɸʃɸɺʈʆɺ 

ʇɽɼɸɻʆɻʀʏɽʉʂʆɻʆ ʆɹʈɸɿʆɺɸʅʀʗ 

ʇʦʩʪʦʷʥʥʘʷ ʤʦʜʝʨʥʠʟʘʮʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʦʪ ʥʳʥʝʰʥʝʛʦ ʧʝʜʘʛʦʛʘ ʪʨʝʙʫʝʪ ʥʝ ʪʦʣʴʢʦ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʟʥʘʥʠʡ ʚ ʩʚʦʝʡ ʦʙʣʘʩʪʠ, ʥʦ ʠ ʫʤʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʀʂʊ) ʠʩʧʦʣʴʟʫʷ ʧʨʠ ʵʪʦʤ 

ʚʩʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ. 

ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ-ʙʘʢʘʣʘʚʨʦʚ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 

ʧʦʜʛʦʪʦʚʢʠ çʇʝʜʘʛʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝè ʨʘʩʢʨʳʚʘʶʪʩʷ ʚ ʦʙʱʝʢʫʣʴʪʫʨʥʳʭ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʢʦʤʧʝʪʝʥʮʠʷʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʣʝʢʮʠʦʥʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʷʭ ʫʯʝʙʥʦʛʦ ʢʫʨʩʘ çʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʢʫʣʴʪʫʨʘ 

ʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʦʙʨʘʟʦʚʘʥʠʠè. ɼʠʩʮʠʧʣʠʥʘ ʚʭʦʜʠʪ ʚ ʙʘʟʦʚʫʶ ʯʘʩʪʴ. ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʦʩʚʦʝʥʠʷ ʜʠʩʮʠʧ-

ʣʠʥʳ ʩʪʫʜʝʥʪ ʜʦʣʞʝʥ ʠʤʝʪʴ ʙʘʟʦʚʫʶ ʧʦʜʛʦʪʦʚʢʫ ʧʦ ʜʠʩʮʠʧʣʠʥʝ çʀʥʬʦʨʤʘʪʠʢʘè. ʊʨʫʜʦʸʤʢʦʩʪʴ ʜʠʩ-

ʮʠʧʣʠʥʳ: 5 ʟʘʯʸʪʥʳʭ ʝʜʠʥʠʮʳ. ɺ ʧʣʘʥʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʩʪʫʜʝʥʪ-ʙʘʢʘʣʘʚʨ 

ʜʦʣʞʝʥ ʧʦʢʘʟʘʪʴ ʫʚʝʨʝʥʥʦʝ ʚʣʘʜʝʥʠʝ ʠʥʪʝʨʬʝʡʩʦʤ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʧʨʦʛʨʘʤʤʥʳʭ ʦʙʦʣʦʯʝʢ, 

ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ ʠ ʩʨʝʜ ʧʨʦʛʨʘʤʤʠ-

ʨʦʚʘʥʠʷ. ʌʦʨʤʠʨʫʶʪʩʷ ʫʤʝʥʠʷ ʛʨʘʤʦʪʥʦʛʦ ʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤʧʴʶʪʝʨʥʦʡ ʠ ʧʝʨʠʬʝ-

ʨʠʡʥʦʡ ʪʝʭʥʠʢʠ, ʧʨʠʤʝʥʝʥʠʷ ʪʝʢʩʪʦʚʳʭ ʨʝʜʘʢʪʦʨʦʚ, ʵʣʝʢʪʨʦʥʥʳʭ ʪʘʙʣʠʮ, ʙʘʟ ʜʘʥʥʳʭ, ʵʣʝʢʪʨʦʥʥʳʭ 

ʧʨʝʟʝʥʪʘʮʠʡ, ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤ ʠ ʜʨ. ʇʨʠʢʣʘʜʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʜʠʩʮʠʧʣʠʥʳ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʟʫʯʝʥʠʝ 

ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʘʢʪʫʘʣʴʥʳʭ ʠ ʵʬʬʝʢʪʠʚʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʫʯʝʙʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʦʚ-

ʣʘʜʝʥʠʝ ʪʝʭʥʦʣʦʛʠʝʡ ʠʭ ʨʘʟʨʘʙʦʪʢʠ. 

ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ ʫʯʝʙʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʧʦ-ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʵʪʦ ʩʨʝʜʩʪʚʦ, ʨʝʘʣʠʟʫʶʱʝʝ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʩʨʝʜʩʪʚ ʀʂʊ ʠ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʮʝʣʝʡ: 

¶ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʫʯʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʩʨʝʜʩʪʚ ʪʝʭʥʦʣʦʛʠʡ ʛʠʧʝʨʪʝʢʩʪ, ʤʫʣʴ-

ʪʠʤʝʜʠʘ, ʛʠʧʝʨʤʝʜʠʘ; 

¶ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʧʨʠ ʠʥʪʝʨʘʢʪʠʚʥʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ; 

¶ ʢʦʥʪʨʦʣʴ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʙʫʯʝʥʠʷ ʠ ʧʨʦʜʚʠʞʝʥʠʷ ʚ ʫʯʝʙʝ; 

¶ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʫʯʝʙʥʦ-ʚʦʩʧʠʪʘʪʝʣʴ-

ʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʫʯʝʙʥʳʤ ʟʘʚʝʜʝʥʠʝʤ. 

ɺ ʩʠʣʫ ʤʥʦʛʦʦʙʨʘʟʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʥʘ ʧʨʘʢʪʠʢʝ ʫʜʦʙʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝʜʫʶʱʫʶ 

ʢʣʘʩʩʠʬʠʢʘʮʠʶ: 

http://elibrary.ru/item.asp?id=16515271
http://elibrary.ru/contents.asp?issueid=940701
http://elibrary.ru/contents.asp?issueid=940701
http://elibrary.ru/contents.asp?issueid=940701&selid=16515271
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¶ ʢʦʤʧʴʶʪʝʨʥʳʡ ʫʯʝʙʥʠʢ (ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ, ʪʝʢʩʪ ʣʝʢʮʠʡ ʠ ʪ.ʜ.); 

¶ ʵʣʝʢʪʨʦʥʥʳʡ ʩʧʨʘʚʦʯʥʠʢ;  

¶ ʢʦʤʧʴʶʪʝʨʥʳʡ ʟʘʜʘʯʥʠʢ;  

¶ ʢʦʤʧʴʶʪʝʨʥʳʡ ʣʘʙʦʨʘʪʦʨʥʳʡ ʧʨʘʢʪʠʢʫʤ (ʤʦʜʝʣʠ, ʪʨʝʥʘʞʝʨʳ ʠ ʪ.ʜ.);  

¶ ʢʦʤʧʴʶʪʝʨʥʘʷ ʪʝʩʪʠʨʫʶʱʘʷ ʩʠʩʪʝʤʘ. 

ʆʩʪʘʥʦʚʠʤʩʷ ʥʘ ʵʣʝʢʪʨʦʥʥʳʭ ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʷʭ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ 

ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʡ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʦʜʫʣʴʥʘʷ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥ-

ʥʘʷ ʜʠʥʘʤʠʯʝʩʢʘʷ ʩʨʝʜʘ ʦʙʫʯʝʥʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʵʣʝʢʪʨʦʥʥʳʭ ʢʫʨʩʦʚ, Modular 

Object-Oriented Dynamic Learning Environment (Moodle). ʕʪʦ ʙʝʩʧʣʘʪʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʳʡ ʧʨʦʛʨʘʤʤ-

ʥʳʡ ʧʨʦʜʫʢʪ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʠʤʝʶʱʠʡ ʦʪʢʨʳʪʳʡ ʢʦʜ. ʈʝʩʫʨʩʳ ʵʣʝʢʪʨʦʥʥʦ-

ʛʦ ʢʫʨʩʘ ʚ ʩʨʝʜʝ Moodle ï ʦʙʲʝʢʪʳ, ʪʨʝʙʫʶʱʠʝ ʘʢʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ. ʆʩʥʦʚʥʳʤʠ 

ʨʝʩʫʨʩʘʤʠ ʷʚʣʷʶʪʩʷ: ʬʘʡʣ, ʛʠʧʝʨʩʩʳʣʢʘ, ʟʘʜʘʥʠʝ, ʪʝʩʪ. ɼʘʥʥʳʝ ʨʝʩʫʨʩʳ ʧʦʟʚʦʣʷʶʪ ʨʘʟʨʘʙʘʪʳʚʘʪʴ 

ʵʣʝʢʪʨʦʥʥʳʝ ʫʯʝʙʥʳʝ ʧʦʩʦʙʠʷ ʩ ʫʯʝʪʦʤ ʜʝʷʪʝʣʴʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʧʦʩʪʘʥʦʚʢʝ ʫʯʝʙʥʳʭ ʮʝʣʝʡ, ʘ ʪʘʢ-

ʞʝ ʦʙʝʩʧʝʯʠʪʴ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʝʛʦ ʩʦʜʝʨʞʘʥʠʷ (ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ ʣʶʙʦʡ ʬʦʨʤʝ ʦʙʫ-

ʯʝʥʠʷ) [1, ʩ. 125].  

ʅʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʷʭ ʧʦ ʧʨʝʜʤʝʪʫ çʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʢʫʣʴʪʫʨʘ ʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʦʙʨʘʟʦʚʘ-

ʥʠʠè ʚ ʂʨʘʩʥʦʷʨʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʧʝʜʘʛʦʛʠʯʝʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʠʤ. ɺ.ʇ. ɸʩʪʘʬʴʝʚʘ ʵʣʝʢʪʨʦʥ-

ʥʳʝ ʫʯʝʙʥʳʝ ʧʦʩʦʙʠʷ ʩʦʟʜʘʶʪʩʷ ʚ ʂʦʥʩʪʨʫʢʪʦʨʝ ʰʢʦʣʴʥʳʭ ʩʘʡʪʦʚ. ʂ ʜʦʩʪʦʠʥʩʪʚʘʤ ʂʦʥʩʪʨʫʢʪʦʨʘ 

ʩʘʡʪʦʚ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ: 

1. ɺʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʨʝʩʫʨʩʘ ʣʠʮʘʤʠ, ʢʦʪʦʨʳʝ ʥʝ ʷʚʣʷʶʪ-

ʩʷ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʧʨʦʛʨʘʤʤʠʩʪʘʤʠ. 

2. ʉʫʱʝʩʪʚʝʥʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʪʨʫʜʦʝʤʢʦʩʪʠ ʠ ʩʨʦʢʦʚ ʨʘʟʨʘʙʦʪʢʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʦʛʦ ʨʝʩʫʨʩʘ. 

3. ʅʝʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʦʤʧʴʶʪʝʨʘʤ ʠ ʧʨʦʛʨʘʤʤʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ. 

4. ɺʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʦʜʥʦʪʠʧʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠ-

ʤʠ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ. 

ʇʦʜʘʯʘ ʜʠʜʘʢʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʪʘʥʦʚʠʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦ ʫʜʦʙʥʦʡ ʠ ʥʘʛʣʷʜʥʦʡ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʤʫʣʴʪʠʤʝʜʠʘ-ʩʠʩʪʝʤʳ. ʂʦʥʩʪʨʫʢʪʦʨ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʨʘʬʠʢʠ, ʘʥʠʤʘ-

ʮʠʠ, ʟʚʫʢʦʚʳʭ ʵʬʬʝʢʪʦʚ, ʚʢʣʶʯʝʥʠʝ ʚ ʵʣʝʢʪʨʦʥʥʳʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʨʝʩʫʨʩ ʚʠʜʝʦʬʨʘʛʤʝʥʪʦʚ. ʇʝʨʝʜ 

ʨʘʟʨʘʙʦʪʯʠʢʦʤ (ʩʪʫʜʝʥʪʦʤ) ʚʩʪʘʝʪ ʝʱʝ ʦʜʥʘ ʧʨʦʙʣʝʤʘ ï ʨʘʟʫʤʥʦʝ ʩʦʯʝʪʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʣʠʯʝʩʪ-

ʚʘ ʢʘʨʪʠʥʦʢ, ʬʦʪʦʛʨʘʬʠʡ ʠ gif ʘʥʠʤʘʮʠʡ 

ʇʦʩʦʙʠʷ ʩʦʟʜʘʶʪʩʷ ʚ HTML. ʅʘ ʥʘʰ ʚʟʛʣʷʜ ʛʠʧʝʨʪʝʢʩʪ ï ʦʜʥʘ ʠʟ ʚʘʞʥʝʡʰʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʕʋʇ. ʕʪʦ ʩʧʦʩʦʙ ʥʝʣʠʥʝʡʥʦʡ ʧʦʜʘʯʠ ʪʝʢʩʪʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʚ ʪʝʢʩʪʝ ʠʤʝʶʪʩʷ ʢʘʢʠʤ-

ʣʠʙʦ ʦʙʨʘʟʦʤ ʚʳʜʝʣʝʥʥʳʝ ʩʣʦʚʘ, ʠʤʝʶʱʠʝ ʧʨʠʚʷʟʢʫ ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ ʪʝʢʩʪʦʚʳʤ ʬʨʘʛʤʝʥʪʘʤ. ʇʦʣɹ -

ʟʦʚʘʪʝʣʴ ʥʝ ʧʨʦʩʪʦ ʣʠʩʪʘʝʪ ʧʦ ʧʦʨʷʜʢʫ ʩʪʨʘʥʠʮʳ ʪʝʢʩʪʘ, ʦʥ ʤʦʞʝʪ ʦʪʢʣʦʥʠʪʴʩʷ ʦʪ ʣʠʥʝʡʥʦʛʦ ʦʧʠʩʘ-

ʥʠʷ ʧʦ ʢʘʢʦʡ-ʣʠʙʦ ʩʩʳʣʢʝ, ʪ.ʝ. ʩʘʤ ʫʧʨʘʚʣʷʝʪ ʧʨʦʮʝʩʩʦʤ ʚʳʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ. ɺ ʛʠʧʝʨʤʝʜʠʘ ʩʠʩʪʝʤʝ 

ʚ ʢʘʯʝʩʪʚʝ ʬʨʘʛʤʝʥʪʦʚ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʠʟʦʙʨʘʞʝʥʠʷ, ʘ ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʪʝʢʩʪ, 

ʛʨʘʬʠʢʫ, ʚʠʜʝʦʬʨʘʛʤʝʥʪʳ, ʟʚʫʢ. ʂʦʥʩʪʨʫʢʪʦʨ ʰʢʦʣʴʥʳʭ ʩʘʡʪʦʚ ʜʘʝʪ ʨʘʟʨʘʙʦʪʯʠʢʫ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘ-

ʣʠʟʦʚʘʪʴ ʜʘʥʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ. 

ʊʠʧʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʯʝʙʥʠʢʘ ʚʢʣʶʯʘʝʪ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ (ʧʨʝʟʝʥʪʘʮʠʠ, 

ʣʝʢʮʠʠ, ʩʦʜʝʨʞʘʱʠʝ ʪʝʢʩʪʳ, ʬʦʪʦʛʨʘʬʠʠ, ʘʫʜʠʦ-ʠ ʚʠʜʝʦʬʨʘʛʤʝʥʪʳ), ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘʥʠʷ, ʤʘʪʝʨʠʘ-

ʣʳ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʚʭʦʜʥʦʛʦ, ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʠ ʠʪʦʛʦʚʦʛʦ ʢʦʥʪʨʦʣʷ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʟʘʜʘʥʠʷ ʧʨʠ 

ʚʳʙʦʨʝ ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʝʪʦʜʠʢ ʦʙʫʯʝʥʠʷ. ʈʘʙʦʪʘ ʥʘʜ ʩʦʟʜʘʥʠʝʤ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʯʝʙʥʠʢʘ ʥʘʯʠʥʘʝʪʩʷ ʩ 

ʪʱʘʪʝʣʴʥʦʛʦ ʦʪʙʦʨʘ ʠ ʧʦʜʛʦʪʦʚʢʠ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ.  

ʆʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʵʣʝʢʪʨʦʥʥʳʤ ʨʝʩʫʨʩʘʤ: ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʜʦʣ-

ʞʝʥ ʙʳʪʴ ʭʦʨʦʰʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥ ʠ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʟʘʢʦʥʯʝʥʥʳʝ ʬʨʘʛʤʝʥʪʳ ʪʝʢʩʪʘ ʩ ʦʛʨʘʥʠʯʝʥ-

ʥʳʤ ʯʠʩʣʦʤ ʥʦʚʳʭ ʧʦʥʷʪʠʡ. 

ʅʘ ʠʣʣʶʩʪʨʘʮʠʷʭ ʜʦʣʞʥʘ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʤʛʥʦʚʝʥʥʘʷ ʧʦʜʩʢʘʟʢʘ, ʧʦʷʚʣʷʶʱʘʷʩʷ ʠʣʠ ʠʩʯʝʟʘʶ-

ʱʘʷ ʩʠʥʭʨʦʥʥʦ ʩ ʜʚʠʞʝʥʠʝʤ ʢʫʨʩʦʨʘ ʧʦ ʠʣʣʶʩʪʨʘʮʠʠ.  

ʊʝʢʩʪʦʚʘʷ ʯʘʩʪʴ ʜʦʣʞʥʘ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʧʝʨʝʢʨʝʩʪʥʳʤʠ ʩʩʳʣʢʘʤʠ, ʧʦʟʚʦ-

ʣʷʶʱʠʤʠ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʧʦʠʩʢʘ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ.  

ʄʘʪʝʨʠʘʣ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʥʝʦʙʭʦʜʠʤʦ ʦʬʦʨʤʣʷʪʴ ʚ ʚʠʜʝ ʛʠʧʝʨʩʩʳʣʦʢ ʧʦ ʦʩʥʦʚ-

ʥʦʤʫ ʪʝʢʩʪʫ ʠʣʠ ʢ ʧʨʘʚʠʣʴʥʳʤ ʦʪʚʝʪʘʤ ʥʘ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘʥʠʷ.  

ʋʧʨʘʚʣʷʶʱʠʝ ʵʣʝʤʝʥʪʳ ʠʥʪʝʨʬʝʡʩʘ ʜʦʣʞʥʳ ʙʳʪʴ ʫʜʦʙʥʳʤʠ ʠ ʟʘʤʝʪʥʳʤʠ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʦʥʠ ʥʝ 

ʜʦʣʞʥʳ ʦʪʚʣʝʢʘʪʴ ʦʪ ʦʩʥʦʚʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʩʣʫʯʘʝʚ, ʢʦʛʜʘ ʫʧʨʘʚʣʷʶʱʠʝ ʵʣʝʤʝʥʪʳ 

ʩʘʤʠ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ [2, ʩ. 181]. 
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ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʠʩʪʝʤʳ ʦʮʝʥʦʯʥʳʭ ʩʨʝʜʩʪʚ ʚ ʨʘʤʢʘʭ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʯʝʙʥʠʢʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʬʦʨʤʫʣʠʨʦʚʢʘ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ ʜʦʣʞʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ: 

ʧʦʚʝʩʪʚʦʚʘʪʝʣʴʥʘʷ ʬʦʨʤʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʣʦʛʠʯʝʩʢʦʝ ʚʳʩʢʘʟʳʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʙʳʪʴ ʣʠ-

ʙʦ ʠʩʪʠʥʥʦ, ʣʠʙʦ ʣʦʞʥʦ. ʊʝʩʪʦʚʳʝ ʟʘʜʘʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʢʨʘʪʢʠʤʠ ʠ ʥʝ ʜʦʧʫʩʢʘʪʴ ʜʚʫʩʤʳʩʣʝʥʥʦʩʪʠ 

ʚ ʦʪʚʝʪʝ. ʏʪʦʙʳ ʠʩʢʣʶʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʩʪʦʛʦ ʫʛʘʜʳʚʘʥʠʷ ʧʨʘʚʠʣʴʥʦʛʦ ʦʪʚʝʪʘ, ʥʝʦʙʭʦʜʠʤʦ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʠʩʪʨʘʢʪʦʨʦʚ, ʩ ʪʝʤ, ʯʪʦʙʳ ʧʨʘʚʠʣʴʥʳʡ ʦʪʚʝʪ ʨʝʟʢʦ ʥʝ ʦʪʣʠʯʘʣʩʷ 

ʦʪ ʦʩʪʘʣʴʥʳʭ. 

ʇʨʠ ʨʘʙʦʪʝ ʩ ʵʣʝʢʪʨʦʥʥʳʤ ʫʯʝʙʥʠʢʦʤ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʞʠʤʳ:  

¶ ʦʙʫʯʝʥʠʝ ʙʝʟ ʧʨʦʚʝʨʢʠ;  

¶ ʦʙʫʯʝʥʠʝ ʩ ʧʨʦʚʝʨʢʦʡ, ʢʦʛʜʘ ʚ ʢʦʥʮʝ ʢʘʞʜʦʡ ʛʣʘʚʳ ʦʙʫʯʘʶʱʝʤʫʩʷ, 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʪʚʝʪʠʪʴ ʥʘ ʥʝʩʢʦʣʴʢʦ ʚʦʧʨʦʩʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʧʨʝʜʝʣʠʪʴ ʩʪʝʧʝʥʴ ʫʩʚʦʝʥʠʷ ʠʤ 

ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ;  

¶ ʪʝʩʪʦʚʳʡ ʢʦʥʪʨʦʣʴ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʠʪʦʛʦʚʦʛʦ ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ ʩ ʚʳʩʪʘʚʣʝʥʠʝʤ ʦʮʝʥ-

ʢʠ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʦʪʤʝʪʠʤ, ʯʪʦ ʦʩʚʘʠʚʘʷ ʪʝʭʥʦʣʦʛʠʶ ʩʦʟʜʘʥʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʨʝ-

ʩʫʨʩʘ, ʩʪʫʜʝʥʪʳ-ʙʘʢʘʣʘʚʨʳ ʧʦʣʫʯʠʣʠ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʦʩʥʦʚʥʳʭ ʢʨʠʪʝʨʠʷʭ ʦʮʝʥʢʠ ʠ ʪʨʝʙʦʚʘʥʠʷʭ 

ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʢ ʕʆʈ; ʦʩʚʦʠʣʠ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʀʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʦʚ; ʩʬʦʨʤʠʨʦʚʘʣʠ 

ʥʘʚʳʢʠ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤʳ ʩʤʳʩʣʦʚʳʭ ʠ ʩʪʨʫʢʪʫʨʥʳʭ ʩʩʳʣʦʢ; ʥʘʫʯʠʣʠʩʴ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʨʘʟʣʠʯʥʳʝ 

ʪʠʧʳ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ; ʦʩʚʦʠʣʠ ʦʩʥʦʚʥʳʝ ʢʣʶʯʝʚʳʝ ʪʝʨʤʠʥʳ ʠ ʧʦʥʷʪʠʷ ʧʦ ʀʂʊ; ʧʦʣʫʯʠʣʠ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʝ ʧʦ ʧʨʘʚʦʚʳʤ ʘʩʧʝʢʪʘʤ ʩʦʟʜʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʕʆʈ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ. ʀʥʳʤʠ ʩʣʦʚʘ-

ʤʠ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʣʠ ʩʚʦʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʢʫʣʴʪʫʨʫ, ʧʦʵʪʘʧʥʦ ʬʦʨʤʠʨʫʷ ʝʸ ʚʘʞʥʝʡʰʠʝ ʢʦʤʧʦ-

ʥʝʥʪʳ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʈʷʟʘʥʦʚʘ ɿ.ɻ., ɽʨʝʤʝʥʢʦ ɽ.ʀ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʛʦʪʦʚʥʦʩʪʠ ʚʳʧʫʩʢʥʠʢʦʚ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠ-

ʪʝʪʘ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʀʂʊ ʚ ʫʯʝʙʥʦ-ʚʦʩʧʠʪʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʰʢʦʣʳ / ɿ.ɻ. ʈʷʟʘʥʦʚʘ, ɽ.ʀ. ɽʨʝʤʝʥʢʦ // ɸʣʴʤʘʥʘʭ ʩʦʚʨʝʤʝʥ-

ʥʦʡ ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ. ï ɻʨʘʤʦʪʘ, 2012. ï ˉ 3. ï ʉ. 124ï126. 

2. ʈʷʟʘʥʦʚʘ ɿ.ɻ., ʉʘʬʨʦʥʦʚʘ ʄ.ɺ. ʂ ʚʦʧʨʦʩʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʡʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʜʠʟʘʡʥʘ ʧʨʠ ʩʦʟʜʘʥʠʠ ʮʠʬʨʦ-

ʚʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ / ɿ.ɻ. ʈʷʟʘʥʦʚʘ, ʄ.ɺ. ʉʘʬʨʦʥʦʚʘ // ɸʣʴʤʘʥʘʭ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ. Ƅ ɻʨʘʤʦʪʘ, 

2010. ï ˉ 3. ï ʉ. 179ï182. 

ʋɼʂ. 373.51(372.862) 

ɽ.ɻ. ʉʢʦʨʦʭʦʜ, ʤʘʛʠʩʪʨʘʥʪ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʆ.ʀ. ʇʘʱʝʥʢʦ, ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʇʈʆʌʀʃʔʅɸʗ ʇʆɼɻʆʊʆɺʂɸ ʉʊɸʈʐɽʂʃɸʉʉʅʀʂʆɺ  
ɺ ʆɹʃɸʉʊʀ ʇʈʆɻʈɸʄʄʀʈʆɺɸʅʀʗ 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʣʶʙʘʷ ʩʬʝʨʘ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʥʝʤʳʩʣʠʤʘ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɺ ʩʣʝʜʩʪʚʠʠ ʯʝʛʦ, ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʚ 

ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʷʚʣʷʝʪʩʷ ʧʨʦʬʝʩʩʠʷ ʧʨʦʛʨʘʤʤʠʩʪʘ, ʪʘʢ ʢʘʢ ʥʘʚʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʦʣʴʟʫʶʪʩʷ 

ʚʳʩʦʢʠʤ ʩʧʨʦʩʦʤ ʚ ʣʶʙʦʡ ʦʪʨʘʩʣʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʩʬʝʨʳ ʫʩʣʫʛ. ʅʦ ʜʘʣʝʢʦ ʥʝ ʚʩʝ ʰʢʦʣʴʥʠʢʠ ʧʨʝʜ-

ʩʪʘʚʣʷʶʪ, ʢʘʢʠʤʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ ʢʦʤʧʝʪʝʥʮʠʷʤʠ ʥʘʜʦ ʦʙʣʘʜʘʪʴ, ʯʪʦʙʳ ʩʪʘʪʴ ʚʳʩʦʢʦʢʚʘʣʠʬʠ-

ʮʠʨʦʚʘʥʥʳʤ ʩʧʝʮʠʘʣʠʩʪʦʤ ʚ ʦʙʣʘʩʪʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʧʦʜʛʦʪʦʚʢʘ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ, ʨʝʰʝʥʠʝ ʢʦʪʦʨʦʡ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ 

ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʦʙʱʝʩʪʚʘ ʠ ʫʚʝʣʠʯʠʪʴ ʦʙʲʝʤ ʠ ʢʘʯʝʩʪʚʦ ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ ʧʨʦʛʨʘʤʤʥʳʭ ʨʘʟʨʘʙʦ-

ʪʦʢ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʢ ʩʦʞʘʣʝʥʠʶ, ʫʨʦʚʝʥʴ ʧʦʜʛʦʪʦʚʢʠ ʚʳʧʫʩʢʥʠʢʦʚ ʚʫʟʦʚ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ, ʢʦʪʦʨʳʝ ʧʨʝʜʲʷʚʣʷʶʪ ʨʘʙʦ-

ʪʦʜʘʪʝʣʠ. ɺʳʩʰʘʷ ʰʢʦʣʘ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʧʨʦʙʣʝʤʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦ-

ʩʪʠ ʘʙʠʪʫʨʠʝʥʪʦʚ. ʄʥʦʛʠʝ ʰʢʦʣʴʥʠʢʠ ʩʣʘʙʦ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʝʙʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʙʦʪʳ ʚ ʠʥʜʫʩʪʨʠʠ IT-

ʪʝʭʥʦʣʦʛʠʡ, ʩʣʦʞʥʦʩʪʴ ʦʙʫʯʝʥʠʷ ʚ ʚʫʟʝ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʧʦʜʛʦʪʦʚʢʠ, ʧʦʩʢʦʣʴʢʫ 

ʰʢʦʣʴʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʣʠʰʴ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʨʘʙʦʪʳ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ. 

ɺ ʜʘʥʥʦʝ ʚʨʝʤʷ ʢʘʞʜʦʤʫ ʰʢʦʣʴʥʠʢʫ ʧʨʝʜʦʩʪʘʚʣʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʠʪʴ ʙʘʟʦʚʦʝ ʦʙʨʘʟʦʚʘʥʠʝ 

ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʠʢʠ ʠ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦ ʧʦʜ-
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ʛʦʪʦʚʣʝʥʥʦʛʦ ʫʯʠʪʝʣʷ. ʆʜʥʘʢʦ ʦʙʱʝʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʜʘʞʝ ʦʙʝʩʧʝʯʝʥʥʦʝ ʤʘʪʝʨʠʘʣʴʥʦʡ ʙʘʟʦʡ ʠ ʢʘʜʨʘ-

ʤʠ, ʥʝ ʚʩʝʛʜʘ ʤʦʞʝʪ ʧʦʤʦʯʴ ʜʝʪʷʤ ʨʝʘʣʠʟʦʚʘʪʴ ʩʚʦʠ ʩʧʦʩʦʙʥʦʩʪʠ, ʧʦʣʫʯʠʪʴ ʥʘʯʘʣʴʥʫʶ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʫʶ ʧʦʜʛʦʪʦʚʢʫ. ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʧʨʠʯʠʥ ʜʘʥʥʦʛʦ ʬʘʢʪʘ: 

1) ʧʘʩʩʠʚʥʦʩʪʴ ʰʢʦʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ, ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʳʭ ʥʝ ʤʝʥʷʝʪʩʷ ʛʦʜʘʤʠ; 

2) ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʦʙʲʝʤʦʤ ʯʘʩʦʚ, ʚʳʜʝʣʷʝʤʳʭ ʚ ʫʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤʘʭ ʰʢʦʣ ʥʘ ʠʟʫʯʝʥʠʝ ʦʩʥʦʚ 
ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ (ʚ ʩʨʝʜʥʝʤ 25ï30 ʯʘʩʦʚ ʟʘ ʚʝʩʴ ʢʫʨʩ ʦʙʫʯʝʥʠʷ); 

3) ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʚʩʝʮʝʣʦ ʫʯʠʪʳʚʘʪʴ ʩʢʣʦʥʥʦʩʪʠ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʰʢʦʣʴʥʠʢʦʚ ʚ ʫʩʣʦʚʠʷʭ ʦʙʫ-

ʯʝʥʠʷ ʚ ʤʘʩʩʦʚʦʡ ʰʢʦʣʝ.  

ɺʩʝ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʠʟʢʦʛʦ ʥʘʯʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʧʦʜʛʦʪʦʚʢʠ ʙʫʜʫʱʠʭ ʧʨʦʛʨʘʤ-

ʤʠʩʪʦʚ, ʠʭ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʤʦʪʠʚʘʮʠʠ ʢ ʦʙʫʯʝʥʠʶ ʠ ʚʧʦʩʣʝʜʩʪʚʠʠ ʢ ʥʝʧʦʥʠʤʘʥʠʶ ʩʤʳʩʣʘ ʠʭ ʧʦʜʛʦ-

ʪʦʚʢʠ. 

ʈʝʰʝʥʠʝʤ ʧʨʦʙʣʝʤʳ ʧʦʜʛʦʪʦʚʢʠ ʘʙʠʪʫʨʠʝʥʪʦʚ ʜʣʷ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʠ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʦʙʣʘʩʪʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʫʚʝʣʠʯʝʥʠʝ ʢʣʘʩʩʦʚ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʠʤ ʧʨʦʬʠʣʝʤ ʥʘ ʩʪʘʨʰʝʡ ʩʪʫʧʝʥʠ ʰʢʦʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ɺʚʝʜʝʥʠʝ ʧʨʦʬʠʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʨʘʤ-

ʢʘʭ ʩʨʝʜʥʝʛʦ (ʧʦʣʥʦʛʦ) ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʠʟʤʝʥʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʩ ʮʝʣʴʶ ʥʘʠ-

ʙʦʣʝʝ ʧʦʣʥʦʛʦ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʰʢʦʣʴʥʠʢʦʚ, ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʘʤʦʦʧʨʝ-

ʜʝʣʝʥʠʷ ʫʯʘʱʠʭʩʷ, ʫʯʝʪʘ ʪʨʝʙʦʚʘʥʠʡ ʨʳʥʢʘ ʪʨʫʜʘ ʨʝʛʠʦʥʦʚ ʠ ʩʪʨʘʥʳ ʚ ʮʝʣʦʤ. ʆʥʦ ʧʦʟʚʦʣʷʝʪ ʤʘʢʩʠ-

ʤʘʣʴʥʦ ʫʯʝʩʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʫʯʘʱʠʭʩʷ ʠ ʩʦʟʜʘʝʪ ʥʝʦʙʭʦʜʠʤʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʬʦʨʤʠ-

ʨʦʚʘʥʠʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ, ʦʩʦʟʥʘʥʥʦʛʦ ʚʳʙʦʨʘ ʰʢʦʣʴʥʠʢʘʤʠ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ. 

ʈʝʘʣʠʟʘʮʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʀʂʊ ʚ ʩʪʘʨʰʠʭ ʢʣʘʩʩʘʭ ʰʢʦʣʳ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʩʣʝʜʫʶʱʠʤʠ ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ: 

1) ʌʝʜʝʨʘʣʴʥʳʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʩʪʘʥʜʘʨʪʦʤ (ʌɻʆʉ); 

2) ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ʦʪ 29 ʜʝʢʘʙʨʷ 2012 ʛ.  ̄273-ʌɿ çʆʙ ʦʙʨʘʟʦʚʘʥʠʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝ-

ʨʘʮʠʠè (ʜʘʣʝʝ ɿʘʢʦʥ); 

3) ʌʝʜʝʨʘʣʴʥʳʤ ʙʘʟʠʩʥʳʤ ʫʯʝʙʥʳʤ ʧʣʘʥʦʤ ʠ ʧʨʠʤʝʨʥʳʤʠ ʫʯʝʙʥʳʤʠ ʧʣʘʥʘʤʠ ʜʣʷ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʨʝʘʣʠʟʫʶʱʠʭ ʧʨʦʛʨʘʤʤʳ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ; 

4) ʇʨʠʤʝʨʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ ʩʨʝʜʥʝʛʦ (ʧʦʣʥʦʛʦ) ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ ʠ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ (ʙʘʟʦʚʳʡ ʠ ʧʨʦʬʠʣʴʥʳʡ ʫʨʦʚʥʠ). 

ʌʝʜʝʨʘʣʴʥʳʡ ʙʘʟʠʩʥʳʡ ʫʯʝʙʥʳʡ ʧʣʘʥ ʜʣʷ 10ï11 ʢʣʘʩʩʦʚ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʫʨʦʚʥʝʡ ʬʝʜʝʨʘʣʴʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ï ʙʘʟʦʚʦʛʦ ʠ ʧʨʦʬʠʣʴʥʦʛʦ. ʊʠʧʦʚʳʝ 

ʫʯʝʙʥʳʝ ʧʣʘʥʳ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʩʦʜʝʨʞʘʪ ʧʨʝʜʤʝʪʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʚʳʙʨʘʥʳ ʜʣʷ 

ʠʟʫʯʝʥʠʷ ʣʠʙʦ ʥʘ ʙʘʟʦʚʦʤ, ʣʠʙʦ ʥʘ ʧʨʦʬʠʣʴʥʦʤ ʫʨʦʚʥʝ. ʇʦʵʪʦʤʫ ʢʘʞʜʘʷ ʰʢʦʣʘ ʠ ʢʘʞʜʳʡ ʫʯʘʱʠʡʩʷ 

(ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ), ʚʧʨʘʚʝ ʬʦʨʤʠʨʦʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʡ ʫʯʝʙʥʳʡ ʧʣʘʥ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʨʛʘ-

ʥʠʟʦʚʘʪʴ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʧʨʦʬʠʣʝʡ ʦʙʫʯʝʥʠʷ. ʋʯʘʱʠʝʩʷ, ʚʳʙʠʨʘʷ ʧʨʦʬʠʣʴʥʳʝ ʠ ʵʣʝʢʪʠʚʥʳʝ 

ʧʨʝʜʤʝʪʳ, ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʦʩʪʘʚʣʷʶʪ ʩʚʦʶ ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʪʨʘʝʢʪʦʨʠʶ. 

ɺ ʧʨʦʛʨʘʤʤʘʭ ʧʨʦʬʠʣʴʥʳʭ ʢʣʘʩʩʦʚ ʰʢʦʣʳ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴʩʷ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʜʦʩʪʠʞʝʥʠʷ 

ʚ ʦʙʣʘʩʪʠ ʥʘʫʢʠ ʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʦʧʳʪ, ʰʢʦʣʴʥʠʢʠ, ʧʦʣʫʯʠʚʰʠʝ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʫʶ ʧʦʜʛʦʪʦʚʢʫ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʦʩʦʟʥʘʥʥʦ 

ʚʳʙʠʨʘʶʪ ʙʫʜʫʱʫʶ ʧʨʦʬʝʩʩʠʶ ʠ ʙʦʣʝʝ ʫʩʧʝʰʥʦ ʫʩʚʘʠʚʘʶʪ ʚʫʟʦʚʩʢʫʶ ʧʨʦʛʨʘʤʤʫ ʧʦ IT- ʥʘʧʨʘʚʣʝ-

ʥʠʷʤ. ʉʧʦʩʦʙʥʦʩʪʠ ʰʢʦʣʴʥʠʢʦʚ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʤʦʛʫʪ 

ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʚ ʨʘʤʢʘʭ ʵʣʝʢʪʠʚʥʳʭ ʢʫʨʩʦʚ ʚ ʢʣʘʩʩʘʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ.  

ɼʝʷʪʝʣʴʥʦʩʪʴ ʩʧʝʮʠʘʣʠʩʪʘ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʟʘʯʘʩʪʫʶ ʚʩʝʛʜʘ ʧʨʝʜʧʦʣʘ-

ʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ: ʧʨʠʢʣʘʜʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, ʩʠʩʪʝʤʥʦʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, ʚʝʙ-ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, ʦʬʠʩʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʤʠʢʨʦ-

ʧʨʦʮʝʩʩʦʨʦʚ ʠ ʪ.ʜ. ʇʦʵʪʦʤʫ ʥʘ ʧʨʦʬʠʣʴʥʦʤ ʫʨʦʚʥʝ ʧʨʦʛʨʘʤʤʠʩʪʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ ʷʚʣʷʝʪʩʷ, ʙʝʟʫʩʣʦʚ-

ʥʦ, ʢʣʶʯʝʚʦʡ. ʆʥʘ ʜʦʣʞʥʘ ʦʧʠʨʘʪʴʩʷ ʥʘ ʘʣʛʦʨʠʪʤʠʯʝʩʢʫʶ ʧʦʜʛʦʪʦʚʢʫ, ʢʦʪʦʨʫʶ ʫʯʘʱʠʝʩʷ ʦʙʷʟʘʪʝʣʴ-

ʥʦ ʧʨʦʭʦʜʷʪ ʚ ʦʩʥʦʚʥʦʡ ʰʢʦʣʝ. 

ɸʣʛʦʨʠʪʤʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ ʫʯʘʱʠʭʩʷ ʥʘʯʠʥʘʝʪʩʷ ʚ 8-ʭ ʠ 9-ʭ ʢʣʘʩʩʘʭ ʧʨʠ ʠʟʫʯʝʥʠʠ ʩʦʜʝʨʞʘ-

ʪʝʣʴʥʦʡ ʣʠʥʠʠ çɸʣʛʦʨʠʪʤʠʟʘʮʠʷ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝè, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʨʠ ʯʘʩʪʠ: 

1) ʠʟʫʯʝʥʠʝ ʘʣʛʦʨʠʪʤʦʚ ʠ ʤʝʪʦʜʦʚ ʠʭ ʧʦʩʪʨʦʝʥʠʷ; 

2) ʠʟʫʯʝʥʠʝ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ; 

3) ʠʟʫʯʝʥʠʝ ʠ ʦʩʚʦʝʥʠʝ ʢʘʢʦʡ-ʣʠʙʦ ʩʠʩʪʝʤʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʷʟʳʢʝ ʧʨʦ-

ʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʠʟʫʯʝʥʥʦʤ ʨʘʥʝʝ. 

ʇʨʠ ʵʪʦʤ ʦʩʥʦʚʥʳʝ ʤʝʪʦʜʳ ʧʦʩʪʨʦʝʥʠʷ ʘʣʛʦʨʠʪʤʦʚ ʠ ʥʘʯʘʣʴʥʳʝ ʦʩʥʦʚʳ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦ-

ʚʘʥʠʷ ʠʟʫʯʘʶʪʩʷ ʚ ʙʘʟʦʚʦʤ ʢʫʨʩʝ ʠʥʬʦʨʤʘʪʠʢʠ, ʘ ʩʠʩʪʝʤʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʦʙʳʯʥʦ ʠʟʫʯʘʶʪʩʷ ʚ 

ʧʨʦʬʠʣʴʥʦʤ ʦʙʫʯʝʥʠʠ. 
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ɺ ʬʝʜʝʨʘʣʴʥʦʤ ʙʘʟʠʩʥʦʤ ʫʯʝʙʥʦʤ ʧʣʘʥʝ ʥʘ ʧʨʝʜʤʝʪ çʀʥʬʦʨʤʘʪʠʢʘ ʠ ʀʂʊè ʚ ʢʣʘʩʩʘʭ ʦʩʥʦʚʥʦʡ 

ʰʢʦʣʳ ʦʪʚʦʜʠʪʩʷ 105 ʯʘʩʦʚ (ʚ 8 ʢʣʘʩʩʝ ï 1 ʯʘʩ ʚ ʥʝʜʝʣʶ, ʚ 9-ʭ ï 2 ʯʘʩʘ ʚ ʥʝʜʝʣʶ), ʠʟ ʥʠʭ 19 ʯʘʩʦʚ ï ʥʘ 

ʠʟʫʯʝʥʠʝ ʪʝʤʳ çɸʣʛʦʨʠʪʤʳ ʠ ʠʩʧʦʣʥʠʪʝʣʠè. ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʪʝʤʳ ʠʟʫʯʘʶʪʩʷ ʣʠʰʴ ʬʦʨʤʘʣʴʥʳʝ 

ʠʩʧʦʣʥʠʪʝʣʠ ʘʣʛʦʨʠʪʤʦʚ, ʘ ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʨʝʜʧʦʣʘʛʘʶʪʩʷ ʢ ʠʟʫʯʝʥʠʶ ʣʠʰʴ ʚʦ ʚʨʝʤʷ ʨʝ-

ʰʝʥʠʷ ʟʘʜʘʯ ʧʨʠ ʠʟʫʯʝʥʠʠ ʜʨʫʛʠʭ ʪʝʤ. ɺʩʣʝʜʩʪʚʠʝ ʪʘʢʦʛʦ ʥʝʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʯʘʩʦʚ, ʠʟʫʯʝʥʠʝ 

ʪʝʤʳ çɸʣʛʦʨʠʪʤʠʟʘʮʠʷ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝè ʫʯʘʱʠʤʠʩʷ ʚ ʢʫʨʩʝ ʦʩʥʦʚʥʦʡ ʰʢʦʣʳ ʦʩʪʘʝʪʩʷ ʥʝʜʦʩʪʘ-

ʪʦʯʥʳʤ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, ʢʦʪʦʨʦʝ ʪʘʢ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʙʫʜʫʱʠʭ ʧʨʦ-

ʛʨʘʤʤʠʩʪʦʚ.  

ʆʜʥʘʢʦ, ʠʟʫʯʝʥʠʝ ʠʥʬʦʨʤʘʪʠʢʠ ʚ ʦʩʥʦʚʥʦʡ ʰʢʦʣʝ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʰʠʨʝʥʦ ʟʘ ʩʯʝʪ ʚʥʝʫʨʦʯʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʦ ʜʚʫʭ ʯʘʩʦʚ ʚ ʥʝʜʝʣʶ, ʜʣʷ ʧʦʤʦʱʠ ʫʯʘʱʠʤʩʷ ʚ ʚʳʧʦʣʥʝʥʠʠ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʨʦʝʢʪ-

ʥʳʭ ʨʘʙʦʪ, ʪʨʝʙʫʶʱʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦ-

ʛʠʡ, ʧʦʜʛʦʪʦʚʢʠ ʢ ʫʯʘʩʪʠʶ ʚ ʦʣʠʤʧʠʘʜʘʭ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ, ʛʜʝ ʨʝʰʘʶʪ ʟʘʜʘʯʠ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʝ ʪʝʦ-

ʨʝʪʠʯʝʩʢʠʡ ʨʘʟʙʦʨ ʟʘʜʘʥʠʷ ʠ ʪʝʩʪʠʨʦʚʘʥʠʝ ʧʨʝʜʣʘʛʘʝʤʳʭ ʨʝʰʝʥʠʡ. ʅʘ ʵʪʦʤ ʫʨʦʚʥʝ ʦʙʨʘʟʦʚʘʥʠʷ 

ʤʦʞʥʦ ʧʣʘʥʠʨʦʚʘʪʴ ʢʫʨʩʳ ʧʦ ʚʳʙʦʨʫ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʙʫʯʝʥʠʷ ï ʵʣʝʢʪʨʦʥʥʦʝ, 

ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ. ɺʚʦʜʷʪʩʷ ʢʫʨʩʳ ʧʦ ʚʳʙʦʨʫ ʜʦʟʠʨʦʚʘʥʦ, ʧʦ ʚʳʙʦʨʫ ʦʙʫʯʘʶʱʝʛʦʩʷ [1, c. 11]. 

ʂʘʞʜʘʷ ʰʢʦʣʘ ʥʘ ʩʪʫʧʝʥʠ ʩʨʝʜʥʝʛʦ (ʧʦʣʥʦʛʦ) ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʨʝʘʣʠʟʫʝʪ ʩʚʦʡ ʧʨʦʬʠʣʴ ʠʣʠ 

ʥʝʩʢʦʣʴʢʦ ʧʨʦʬʠʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠʣʠ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʜʨʫʛʠʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ. ɺ ʚʳʙʨʘʥʥʳʭ ʧʨʦʬʠʣʷʭ ʧʨʝʜʤʝʪ çʀʥʬʦʨʤʘʪʠʢʘ ʠ ʀʂʊè ʨʝʘʣʠʟʫʝʪʩʷ ʥʘ ʦʜʥʦʤ ʠʟ ʜʚʫʭ 

ʫʨʦʚʥʝʡ ð ʙʘʟʦʚʦʤ ʠʣʠ ʫʛʣʫʙʣʝʥʥʦʤ. ʅʘ ʙʘʟʦʚʦʤ ʫʨʦʚʥʝ ʠʥʬʦʨʤʘʪʠʢʘ ʦʙʳʯʥʦ ʠʟʫʯʘʝʪʩʷ ʚ ʩʦʮʠʘʣʴ-

ʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʤ, ʛʫʤʘʥʠʪʘʨʥʦʤ ʠ ʫʥʠʚʝʨʩʘʣʴʥʦʤ ʧʨʦʬʠʣʷʭ, ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ 

ʧʨʦʬʠʣʝ ʠʟʫʯʝʥʠʝ ʠʥʬʦʨʤʘʪʠʢʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʫʛʣʫʙʣʝʥʥʦʤ ʫʨʦʚʥʝ. ʇʨʠ ʫʛʣʫʙʣʝʥʥʦʤ ʠʟʫʯʝʥʠʠ 

ʧʨʝʜʤʝʪ çʀʥʬʦʨʤʘʪʠʢʘ ʠ ʀʂʊè ʠʟʫʯʘʝʪʩʷ ʚ ʢʦʣʠʯʝʩʪʚʝ 4 ʯʘʩʦʚ ʚ ʥʝʜʝʣʶ, ʦʙʱʠʤ ʦʙʲʝʤʦʤ ʟʘ ʚʝʩʴ 

ʢʫʨʩ ʦʙʫʯʝʥʠʷ ï 280 ʯʘʩʦʚ. 

ʋʛʣʫʙʣʝʥʥʳʡ ʫʨʦʚʝʥʴ ʠʟʫʯʝʥʠʷ ʠʥʬʦʨʤʘʪʠʢʠ ʧʨʝʜʧʦʣʘʛʘʝʪ: 

V ʧʨʦʬʠʣʴʥʫʶ ʧʦʜʛʦʪʦʚʢʫ ʫʯʘʱʠʭʩʷ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ IT-ʪʝʭ-

ʥʦʣʦʛʠʡ ʠ ʤʥʦʛʠʝ ʠʥʞʝʥʝʨʥʳʝ ʩʧʝʮʠʘʣʴʥʦʩʪʠ;  

V ʫʯʘʩʪʠʝ ʰʢʦʣʴʥʠʢʦʚ ʚ ʧʨʦʝʢʪʥʦʡ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʩʦʚʨʝʤʝʥ-

ʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ IT-ʦʪʨʘʩʣʠ; 

V ʧʦʜʛʦʪʦʚʢʫ ʠ ʫʯʘʩʪʠʝ ʚ ʦʣʠʤʧʠʘʜʘʭ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ ʠ ʦʙʷʟʘʪʝʣʴʥʘʷ ʩʜʘʯʘ ʝʜʠʥʦʛʦ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʛʦ ʵʢʟʘʤʝʥʘ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʧʨʦʬʠʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʢʣʘʩʩʘʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ 

ʷʚʣʷʝʪʩʷ ʚʢʣʶʯʝʥʠʝ ʚ ʨʘʩʧʠʩʘʥʠʝ ʟʘʥʷʪʠʡ ʵʣʝʢʪʠʚʥʳʭ ʢʫʨʩʦʚ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ ʠ ʀʂʊ, ʢʦʪʦʨʳʝ ʷʚʣʷ-

ʶʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤʠ ʠ ʧʦʜʙʠʨʘʶʪʩʷ ʧʦ ʚʳʙʦʨʫ ʫʯʘʱʠʭʩʷ. ʏʘʩʳ ʥʘ ʜʘʥʥʳʝ ʢʫʨʩʳ ʚʳʜʝʣʷʶʪʩʷ ʠʟ 

ʰʢʦʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʫʯʝʙʥʦʛʦ ʧʣʘʥʘ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʦʥʠ ʟʘʢʨʝʧʣʷʶʪ ʤʘʪʝʨʠʘʣ ʦʩʥʦʚʥʳʭ ʧʨʝʜ-

ʤʝʪʥʳʭ ʣʠʥʠʡ ʩʦʜʝʨʞʘʥʠʷ ʧʨʝʜʤʝʪʘ çʀʥʬʦʨʤʘʪʠʢʘ ʠ ʀʂʊè, ʘ ʩ ʜʨʫʛʦʡ ï ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʩʧʝʮʠʘʣʠʟʘ-

ʮʠʶ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʠ ʥʘ ʧʦʩʪʨʦʝʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʰʢʦʣʴʥʠʢʦʚ. 

ʉʦʜʝʨʞʘʥʠʝ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʵʣʝʢʪʠʚʥʳʭ ʢʫʨʩʘʭ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʦʣʞʥʦ ʩʦʦʪʚʝʪʩʪʚʦ-

ʚʘʪʴ ʠʥʪʝʨʝʩʘʤ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʧʦʪʨʝʙʥʦʩʪʷʤ ʜʝʪʝʡ ʠ ʫʯʠʪʳʚʘʪʴ ʠʭ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ. ɺ ʩʦʜʝʨʞʘ-

ʪʝʣʴʥʫʶ ʦʙʣʘʩʪʴ ʪʘʢʠʭ ʢʫʨʩʦʚ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ ʤʦʛʫʪ ʙʳʪʴ ʚʳʥʝʩʝʥʳ ʠ ʨʘʩʰʠʨʝʥʳ ʨʘʟʜʝʣʳ ʰʢʦʣʴʥʦ-

ʛʦ ʢʫʨʩʘ, ʢʦʪʦʨʳʝ ʧʨʠʚʣʝʢʘʶʪ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʜʝʪʝʡ ʠ ʚʦʩʪʨʝʙʦʚʘʥʳ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ, ʥʦ 

ʚʨʝʤʝʥʠ ʥʘ ʠʭ ʛʣʫʙʦʢʦʝ ʠʟʫʯʝʥʠʝ ʚ ʦʙʷʟʘʪʝʣʴʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ ʥʝ ʦʪʚʦʜʠʪʩʷ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʪʠʤ 

ʧʘʨʘʤʝʪʨʘʤ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʨʘʟʜʝʣ çɸʣʛʦʨʠʪʤʠʟʘʮʠʷ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝè.  

ʀʟʫʯʝʥʠʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚ ʨʘʤʢʘʭ ʵʣʝʢʪʠʚʥʳʭ ʢʫʨʩʦʚ ʚ ʧʨʦʬʠʣʴʥʦʡ ʰʢʦʣʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ 

ʨʝʘʣʠʟʘʮʠʶ ʩʣʝʜʫʶʱʠʭ ʮʝʣʝʡ: 

-  ʫʛʣʫʙʣʝʥʠʝ ʠ ʫʩʠʣʝʥʠʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʢʫʨʩʘ ʠʥʬʦʨʤʘʪʠʢʠ ï ʧʨʠ ʠʟʫʯʝʥʠʠ 

ʜʘʥʥʦʛʦ ʨʘʟʜʝʣʘ ʚ ʨʘʤʢʘʭ ʵʣʝʢʪʠʚʥʳʭ ʢʫʨʩʦʚ ʫʯʘʱʠʤʠʩʷ ʨʘʩʰʠʨʷʶʪʩʷ ʟʥʘʥʠʷ ʦ ʷʟʳʢʘʭ ʧʨʦʛʨʘʤʤʠ-

ʨʦʚʘʥʠʷ, ʠʭ ʪʠʧʦʣʦʛʠʠ, ʠʟʫʯʘʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʩʠʩʪʝʤʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

-  ʧʨʦʬʦʨʠʝʥʪʘʮʠʦʥʥʳʡ ʭʘʨʘʢʪʝʨ ʦʙʫʯʝʥʠʷ ï ʧʨʦʬʝʩʩʠʷ ʠʥʞʝʥʝʨʘ-ʧʨʦʛʨʘʤʤʠʩʪʘ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʠ ʧʨʝʩʪʠʞʥʦʡ. ʀʟʫʯʝʥʠʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ 

ʰʢʦʣʴʥʠʢʘʤ ʨʝʘʣʠʟʦʚʘʪʴ ʩʚʦʠ ʩʧʦʩʦʙʥʦʩʪʠ ʚ ʜʘʥʥʦʤ ʚʠʜʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʦʧʨʝʜʝʣʠʪʴ-

ʩʷ ʩ ʚʳʙʦʨʦʤ ʧʨʦʬʝʩʩʠʠ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʦʙʫʯʝʥʠʷ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʚ ʚʳʩʰʠʭ 

ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ. 

-   ʨʘʟʚʠʪʠʝ ʫ ʫʯʘʱʠʭʩʷ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʩʪʠʣʷ ʤʳʰʣʝʥʠʷ. ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʨʘʟʚʠʪʠʶ ʪʘʢʠʭ ʤʳʩʣʠʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ, ʢʘʢ ʘʥʘʣʠʟ, ʩʠʥʪʝʟ, ʩʨʘʚʥʝʥʠʝ, ʘʙʩʪʨʘʛʠʨʦʚʘʥʠʝ, ʦʙʦʙʱʝ-

ʥʠʝ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ, ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ. 

ʂʨʦʤʝ ʜʦʩʪʠʞʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʮʝʣʝʡ, ʪʘʢʞʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝ-

ʩʪʚʦ ʟʘʜʘʯ ʠʪʦʛʦʚʦʡ ʘʪʪʝʩʪʘʮʠʠ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ ʠ ʀʂʊ ʚ ʚʠʜʝ ʝʜʠʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʵʢʟʘʤʝʥʘ 
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ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʘʟʜʝʣʦʤ çɸʣʛʦʨʠʪʤʠʟʘʮʠʷ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝè. ʊʘʢʞʝ, ʧʦʤʠʤʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʭ 

ʟʘʜʘʯ ʠʟ ʙʣʦʢʘ ʘʣʛʦʨʠʪʤʠʟʘʮʠʠ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʚ ɽɻʕ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ ʠ ʀʂʊ ʠʤʝʶʪʩʷ ʟʘʜʘʥʠʷ 

ʠʟ ʜʨʫʛʠʭ ʨʘʟʜʝʣʦʚ, ʨʝʰʝʥʠʝ ʢʦʪʦʨʳʭ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʫʤʝʥʠʠ ʩʦʩʪʘʚʣʷʪʴ ʘʣʛʦʨʠʪʤʳ ʠ ʨʝʘʣʠʟʦʚʳʚʘʪʴ 

ʠʭ. ɺ ʟʘʜʘʥʠʷʭ ʝʜʠʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʵʢʟʘʤʝʥʘ ʦʩʪʘʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ ʢ ʚʳʩʦʢʦʤʫ ʫʨʦʚʥʶ ʧʨʦ-

ʛʨʘʤʤʠʨʦʚʘʥʠʷ ʫ ʚʳʧʫʩʢʥʠʢʦʚ, ʥʦ ʩʪʘʥʜʘʨʪ ʩʨʝʜʥʝʛʦ (ʧʦʣʥʦʛʦ) ʦʙʨʘʟʦʚʘʥʠʷ ʥʝ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʯʴ 

ʪʘʢʦʛʦ ʫʨʦʚʥʷ ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʢʘ ʯʘʩʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʜʝʣ çɸʣʛʦʨʠʪʤʠʟʘʮʠʷ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝè ʧʦ-ʧʨʝʞʥʝʤʫ ʠʛʨʘʝʪ ʚʘʞʥʫʶ 

ʨʦʣʴ ʚ ʢʫʨʩʝ ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʀʂʊ ʜʣʷ 10ï11 ʢʣʘʩʩʦʚ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ, ʦʪʚʦʜʠʤʦʛʦ 

ʜʣʷ ʝʛʦ ʠʟʫʯʝʥʠʷ. ʕʣʝʢʪʠʚʥʳʝ ʢʫʨʩʳ ʧʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʚ ʢʣʘʩʩʘʭ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠ-

ʯʝʩʢʠʤ ʧʨʦʬʠʣʝʤ ʷʚʣʷʶʪʩʷ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʜʝʡʩʪʚʝʥʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʜʘʪʴ 

ʭʦʨʦʰʫʶ ʧʦʜʛʦʪʦʚʢʫ ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʘʤ ʚ ʦʙʣʘʩʪʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

ʆʙʫʯʝʥʠʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʚ ʩʪʘʨʰʝʡ ʰʢʦʣʝ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʘʷ ʯʘʩʪʴ ʤʝʪʦʜʠʢʠ ʠʥʬʦʨʤʘʪʠ-

ʢʠ. ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʧʨʠʯʠʥ ʜʘʥʥʦʛʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ: 

1) ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʪʠʢʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʦʜʝʣʠ ʧʨʦʛʨʘʤʤʠ-

ʨʦʚʘʥʠʷ ʠ ʫʯʠʪʝʣʶ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴʩʷ ʩ ʚʳʙʦʨʦʤ ʷʟʳʢʘ ʠ ʩʠʩʪʝʤʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ; 

2)  ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ ʠ ʫʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤ ʨʘʟʣʠʯʥʳʭ ʢʫʨ-

ʩʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

ʕʪʦ ʚʳʟʳʚʘʝʪ ʫ ʫʯʠʪʝʣʷ ʠʥʬʦʨʤʘʪʠʢʠ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʧʨʦʩʦʚ: ʢʘʢ ʧʦʩʪʨʦʠʪʴ ʩʦʜʝʨʞʘ-

ʥʠʝ ʠ ʢʘʢ ʠʟʣʘʛʘʪʴ ʤʘʪʝʨʠʘʣ, ʢʘʢʠʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʘʟʨʘʙʦʪʢʠ, ʚ ʢʘʢʦʡ ʬʦʨʤʝ ʧʨʦʚʦʜʠʪʴ 

ʟʘʥʷʪʠʷ, ʢʘʢʠʝ ʩʦʩʪʘʚʠʪʴ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘʥʠʷ ʠ ʜʨʫʛʠʝ. 

ʋʯʠʪʳʚʘʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʙʘʟʦʚʳʝ ʧʦʥʷʪʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠʟʫʯʘʶʪʩʷ ʚ ʦʩʥʦʚʥʦʡ ʰʢʦʣʝ, ʧʨʠ 

ʫʛʣʫʙʣʝʥʥʦʤ ʠʟʫʯʝʥʠʠ ʪʝʤʳ çɸʣʛʦʨʠʪʤʠʟʘʮʠʷ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝè ʫʯʠʪʝʣʶ ʚ ʥʘʯʘʣʝ ʦʙʫʯʝʥʠʷ 

ʩʣʝʜʫʝʪ ʢʨʘʪʢʦ ʦʩʪʘʥʦʚʠʪʴʩʷ ʥʘ ʠʩʪʦʨʠʯʝʩʢʦʤ ʦʙʟʦʨʝ ʨʘʟʚʠʪʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʀʟʥʘʯʘʣʴʥʦ (50ï

60-ʝ ʛʛ. XX ʚʝʢʘ) ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʙʳʣʦ ʦʧʝʨʘʮʠʦʥʘʣʴʥʳʤ ʠ ʧʨʦʮʝʜʫʨʥʳʤ (ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʤ) ʠ 

ʚʳʧʦʣʥʷʣʦʩʴ ʩ ʧʦʤʦʱʴʶ ʪʘʢʠʭ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʢʘʢ ʌʦʨʪʨʘʥ, ʂʦʙʦʣ, ɸʣʛʦʣ ʠ ʠʩʭʦʜʥʦʡ 

ʚʝʨʩʠʠ ɹʝʡʩʠʢʘ. ɿʘʪʝʤ, ʚ ʢʦʥʮʝ 60-ʭ ʛʛ. ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʩʪʘʣʦ ʩʪʨʫʢʪʫʨʥʳʤ, ʠ 

ʢʣʘʩʩʠʯʝʩʢʠʤ ʧʨʠʤʝʨʦʤ ʟʜʝʩʴ ʷʚʣʷʝʪʩʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʥʘ ʷʟʳʢʝ Pascal. ʕʪʠ ʜʚʘ ʧʦʜʭʦʜʘ ʠʤʝʶʪ 

ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ ʦʙʱʝʛʦ ï ʧʨʦʛʨʘʤʤʘ ʷʚʣʷʝʪʩʷ ʜʝʪʘʣʴʥʳʤ ʦʧʠʩʘʥʠʝʤ ʪʦʛʦ, ʢʘʢ ʨʝʰʘʪʴ ʟʘʜʘʯʫ, ʪ.ʝ. 

ʵʪʦ ʘʣʛʦʨʠʪʤ ʝʸ ʨʝʰʝʥʠʷ ʚ ʥʝʢʦʪʦʨʦʡ ʩʧʝʮʠʘʣʴʥʦʡ ʟʘʧʠʩʠ, ʚ ʢʦʪʦʨʦʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʘʢʠʝ ʦʩʥʦʚʥʳʝ 

ʧʦʥʷʪʠʷ ʢʘʢ ʦʧʝʨʘʪʦʨ ʠ ʜʘʥʥʳʝ. 

ɺʩʣʝʜ ʟʘ ʩʪʨʫʢʪʫʨʥʳʤ, ʚ ʥʘʯʘʣʝ 70-ʭ ʛʛ. XX ʚ., ʧʦʷʚʠʣʦʩʴ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ï 

ʥʝʧʨʦʮʝʜʫʨʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʠ ʜʝʢʣʘʨʘ-

ʪʠʚʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ. ʇʨʠ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤ ʧʦʜʭʦʜʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʦʩʦʙʳʭ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʦʙʲʝʜʠʥʷʶʪ ʚ ʩʝʙʝ ʠ ʜʘʥʥʳʝ ʠ ʜʝʡʩʪʚʠʷ ʥʘʜ ʥʠʤʠ. 

ʇʨʠ ʵʪʦʤ ʢʘʞʜʳʡ ʦʙʲʝʢʪ ʤʦʞʥʦ ʧʨʦʩʪʦ ʠʩʧʦʣʴʟʦʚʘʪʴ, ʥʝ ʚʥʠʢʘʷ ʚʦ ʚʥʫʪʨʝʥʥʠʝ ʤʝʭʘʥʠʟʤʳ ʝʛʦ ʬʫʥʢ-

ʮʠʦʥʠʨʦʚʘʥʠʷ. ʇʨʠʤʝʨʳ ʪʘʢʠʭ ʷʟʳʢʦʚ - Visual Basic, Delphi, C++. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʝʢʣʘʨʘʪʠʚʥʦʛʦ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʩʪ ʫʢʘʟʳʚʘʝʪ ʠʩʭʦʜʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʩʪʨʫʢʪʫʨʳ, ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ ʠ ʪʝ ʩʚʦʡʩʪʚʘ, ʢʦʪʦʨʳʤʠ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʨʝʟʫʣʴʪʘʪ. ʉʘʤʫ ʧʨʦ-

ʮʝʜʫʨʫ ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʘ, ʪ.ʝ. ʘʣʛʦʨʠʪʤ, ʧʨʦʛʨʘʤʤʠʩʪ ʥʝ ʚʳʩʪʨʘʠʚʘʝʪ. ʇʨʠʤʝʨʦʤ ʜʝʢʣʘʨʘʪʠʚʥʳʭ 

ʷʟʳʢʦʚ ʷʚʣʷʶʪʩʷ ʣʦʛʠʯʝʩʢʠʡ ʷʟʳʢ ʇʨʦʣʦʛ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʷʟʳʢ ʃʠʩʧ. 

ʂʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ ʚʳʰʝ, ʚʳʙʦʨ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʜʣʷ ʠʟʫʯʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʩʫʙʲʝʢʪʠ-

ʚʝʥ. ɺ ʦʪʥʦʰʝʥʠʠ ʜʚʫʭ ʷʟʳʢʦʚ Pascal ʠ ɹʝʡʩʠʢ ʥʘʢʦʧʣʝʥ ʙʦʣʴʰʦʡ ʦʧʳʪ ʧʨʝʧʦʜʘʚʘʥʠʷ, ʠʤʝʝʪʩʷ ʤʥʦ-

ʞʝʩʪʚʦ ʨʫʢʦʚʦʜʩʪʚ, ʘ ʩʘʤʠ ʷʟʳʢʠ ʜʦʩʪʘʪʦʯʥʦ ʣʝʛʢʠ ʜʣʷ ʦʩʚʦʝʥʠʷ ʰʢʦʣʴʥʠʢʘʤʠ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʦʙʘ 

ʷʟʳʢʘ ʧʦʣʫʯʠʣʠ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʚ ʚʝʨʩʠʷʭ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ -ʵʪʦ 

Visual Basic ʠ Delphi. ɸʢʘʜʝʤʠʢ ɸ.ʇ. ɽʨʰʦʚ ʩʯʠʪʘʣ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʜʣʷ ʦʙʫʯʝʥʠʷ ʷʟʳʢ ʇʘʩʢʘʣʴ, ʘ 

ʥʘʩʯʸʪ ɹʝʡʩʠʢʘ ʝʱʸ ʚ 1979 ʛʦʜʫ ʚʳʩʢʘʟʳʚʘʣʩʷ ʪʘʢ: ç... ʦʩʚʦʠʪʴ ʵʪʦʪ ʷʟʳʢ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʣʝʛʢʦ, ʥʦ 

ʢʦʥʮʝʧʪʫʘʣʴʥʦ ʷʟʳʢ ʦʢʘʟʘʣʩʷ ʢʨʘʡʥʝ ʙʝʜʥʳʤ, ʪʘʢ ʯʪʦ ʧʝʨʝʡʪʠ ʧʦʩʣʝ ʥʝʛʦ ʢ ʢʘʢʦʤʫ-ʣʠʙʦ ʜʨʫʛʦʤʫ 

ʷʟʳʢʫ ʠʣʠ ʧʨʦʩʪʦ ʥʘʫʯʠʪʴʩʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʚ ʭʦʨʦʰʝʤ ʩʪʠʣʝ ʦʯʝʥʴ ʪʷʞʝʣʦè [2]. 

ɹʦʣʴʰʠʥʩʪʚʦ ʫʯʠʪʝʣʝʡ ʪʘʢʞʝ ʚʳʙʠʨʘʝʪ ʷʟʳʢ Pascal, ʫʯʠʪʳʚʘʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚʦ ʤʥʦʛʠʭ ʪʝʭʥʠʯʝ-

ʩʢʠʭ ʚʫʟʘʭ ʠ ʥʘ ʝʩʪʝʩʪʚʝʥʥʳʭ ʬʘʢʫʣʴʪʝʪʘʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʩʪʫʜʝʥʪʳ ʠʟʫʯʘʶʪ Pascal. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, 

ʷʟʳʢ ɹʝʡʩʠʢ ʧʨʝʜʧʦʯʪʠʪʝʣʝʥ ʜʣʷ ʚʳʙʦʨʘ ʪʝʤ, ʯʪʦ ʦʥ ʥʝʩʢʦʣʴʢʦ ʣʝʛʯʝ ʜʣʷ ʠʟʫʯʝʥʠʷ, ʘ Visual Basic, ʢʘʢ 

ʧʨʦʜʦʣʞʝʥʠʝ ʚ ʚʠʜʝ ʠʟʫʯʝʥʠʷ ʷʟʳʢʘ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʫʩʪʘʥʦʚʣʝʥ ʥʘ 

ʚʩʝʭ ʢʦʤʧʴʶʪʝʨʘʭ ʩ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ Windows ʚ ʩʦʩʪʘʚʝ ʧʨʠʢʣʘʜʥʦʡ ʧʨʦʛʨʘʤʤʳ Excel, ʧʨʘʚʜʘ 

ʚ ʫʩʝʯʸʥʥʦʤ ʚʠʜʝ, ʥʦ ʜʦʩʪʘʪʦʯʥʦʤ ʜʣʷ ʠʟʫʯʝʥʠʷ ʝʛʦ ʦʩʥʦʚʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. ʂʨʦʤʝ ʪʦʛʦ, ʚʩʸ ʙʦʣʴ-

ʰʝʝ ʯʠʩʣʦ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ ʜʣʷ ʆʉ Windows, ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʬʠʨʤʦʡ Microsoft, ʧʠʰʝʪʩʷ 

ʪʘʢʞʝ ʥʘ Visual Basic. ʊʘʢ ʯʪʦ ʚʳʙʦʨ ʷʟʳʢʘ ʦʩʪʘʸʪʩʷ ʟʘ ʫʯʠʪʝʣʝʤ ʠʥʬʦʨʤʘʪʠʢʠ. 
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ʇʨʠ ʦʙʫʯʝʥʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʚ ʢʣʘʩʩʘʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʫʯʠʪʝ-

ʣʶ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ: 

V ʧʨʠ ʫʛʣʫʙʣʸʥʥʦʤ ʠʟʫʯʝʥʠʠ ʮʝʣʝʩʦʦʙʨʘʟʥʝʝ ʠʟʫʯʘʪʴ 2 ʷʟʳʢʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ï ʦʜʠʥ ʚ 10-ʤ ʠ 

ʚʪʦʨʦʡ ʚ 11-ʤ ʢʣʘʩʩʝ; 

V ʯʘʩʪʴ ʫʯʠʪʝʣʝʡ ʰʢʦʣ ʠ ʤʝʪʦʜʠʩʪʦʚ ʩʯʠʪʘʝʪ, ʯʪʦ ʣʦʛʠʯʝʩʢʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʣʝʛʯʝ ʠʟʫʯʘʪʴ 
ʚʥʘʯʘʣʝ, ʘ ʟʘʪʝʤ ʧʝʨʝʭʦʜʠʪʴ ʢ ʩʪʨʫʢʪʫʨʥʦʤʫ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ. 

ʉʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʦʙʫʯʝʥʠʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʧʦʜʭʦʜʠʪ ʜʘʣʝʢʦ ʥʝ ʜʣʷ ʚʩʝʭ ʰʢʦʣʴʥʠ-

ʢʦʚ, ʧʦʵʪʦʤʫ ʜʣʷ ʯʘʩʪʠ ʠʟ ʥʠʭ ʩʣʝʜʫʝʪ ʦʛʨʘʥʠʯʠʪʴʩʷ ʤʠʥʠʤʘʣʴʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʩʪʘʥʜʘʨʪʘ, ʢʦʪʦʨʳʝ ʨʝʘʣʠʟʫʶʪʩʷ ʚ ʙʘʟʦʚʦʤ ʢʫʨʩʝ ʠʥʬʦʨʤʘʪʠʢʠ. ɺʩʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʨʦʛʨʘʤʤ ʢʫʨʩʦʚ 

ʧʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʞʫʨʥʘʣʝ ʀʅʌʆ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʥʳʝ ʥʘʤʠ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʬʠʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʨʦʛʨʘʤʤʠʨʦ-

ʚʘʥʠʶ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʧʨʦʬʠʣʶ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʩʘʤʦʦʧʨʝʜʝ-

ʣʝʥʠʝ ʰʢʦʣʴʥʠʢʦʚ, ʟʥʘʢʦʤʩʪʚʦ ʩ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʧʦʜʛʦʪʦʚʢʫ ʢ ʧʦʣʫʯʝ-

ʥʠʶ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦ ʚʳʙʨʘʥʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ. 
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ʂ.ʅ. ʉʫʭʠʥʠʥʘ, ʩʪʫʜʝʥʪ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʀ.ɺ. ʀʞʜʝʥʝʚʘ, ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʛ. ʂʫʡʙʳʰʝʚ, ʂʫʡʙʳʰʝʚʩʢʠʡ ʬʠʣʠʘʣ ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʉʈɽɼʉʊɺ ʂʆɻʅʀʊʀɺʅʆʁ ɺʀɿʋɸʃʀɿɸʎʀʀ  
ʇʈʀ ʆɹʋʏɽʅʀʀ ʀʅʌʆʈʄɸʊʀʂɽ 

ɺ ʵʧʦʭʫ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʥʘʩʳʱʝʥʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʠʨʘ ʢʦʣʦʩʩʘʣʴʥʫʶ ʟʥʘʯʠʤʦʩʪʴ ʠʤʝʶʪ 

ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʘʢʮʝʥʪʠʨʫʶʪ ʩʚʦʸ ʚʥʠʤʘʥʠʝ ʥʘ ʫʩʚʦʝʥʠʠ ʠ ʟʘʧʦʤʠʥʘʥʠʠ ʫʯʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʂ ʦʜʥʦʡ ʠʟ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʦʪʥʦʩʠʪʩʷ ʪʝʭʥʦʣʦʛʠʷ ʢʦʛʥʠʪʠʚʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʣʝ-

ʞʠʪ ʢʦʛʥʠʪʠʚʥʘʷ ʛʨʘʬʠʢʘ, ʩʦʯʝʪʘʶʱʘʷ ʚ ʩʝʙʝ ʩʠʤʚʦʣʠʯʝʩʢʠʡ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʩʧʦʩʦʙʳ ʤʳʰʣʝʥʠʷ ʠ 

ʩʧʦʩʦʙʩʪʚʫʶʱʘʷ ʘʢʪʠʚʠʟʘʮʠʠ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ʊʝʨʤʠʥ çʢʦʛʥʠʪʠʚʥʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷè ʠ çʚʠʟʫʘʣʠʟʘʮʠʷè ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʣʠ-

ʪʝʨʘʪʫʨʝ ʠ ʘʩʩʦʮʠʠʨʫʶʪʩʷ ʧʨʠ ʵʪʦʤ ʩ ʨʝʘʣʠʟʘʮʠʝʡ ʜʠʜʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʥʮʠʧʘ ʥʘʛʣʷʜʥʦʩʪʠ ʦʙʫʯʝʥʠʷ. 

ʇʦʜ ʚʠʟʫʘʣʠʟʘʮʠʝʡ ɸ.ɸ. ɺʝʨʙʠʮʢʠʡ ʦʧʨʝʜʝʣʷʝʪ çʧʨʦʮʝʩʩ ʩʚʝʨʪʳʚʘʥʠʷ ʤʳʩʣʠʪʝʣʴʥʳʭ ʩʦʜʝʨʞʘ-

ʥʠʡ ʚ ʥʘʛʣʷʜʥʳʡ ʦʙʨʘʟ; ʙʫʜʫʯʠ ʚʦʩʧʨʠʥʷʪʳʤ, ʦʙʨʘʟ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʚʝʨʥʫʪ ʠ ʩʣʫʞʠʪʴ ʦʧʦʨʦʡ ʘʜʝʢ-

ʚʘʪʥʳʭ ʤʳʩʣʠʪʝʣʴʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʜʝʡʩʪʚʠʡè [3, ʩ. 41]. 

ʆʩʦʙʝʥʥʦʩʪʴ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʜʠʘʣʝʢʪʠʯʝʩʢʦʛʦ ʝʜʠʥʩʪʚʘ 

ʚʠʟʫʘʣʴʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʠ ʤʳʰʣʝʥʠʷ.ɺ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʤ ʩʣʦʚʘʨʝʈ.ʉ.ʅʝʤʦʚʘ ʤʳʰʣʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʢʘʢ çʢʦʛʥʠʪʠʚʥʳʡ ʧʨʦʮʝʩʩ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʚʳʩʰʠʡ ʫʨʦʚʝʥʴ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʪʚʦʨʯʝʩʢʦʡ, ʘʢʪʠʚʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʨʝʰʝʥʠʝ ʢʘʢʠʭ-ʣʠʙʦ ʟʘʜʘʯè [7, ʩ. 226]. ʊʘʢʠʤ ʦʙ-

ʨʘʟʦʤ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʢʦʛʥʠʪʠʚʥʦʝ ʩʚʦʡʩʪʚʦ ʚʠʟʫʘʣʠʟʘʮʠʠ. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʤʥʦʞʝʩʪʚʦ ʪʨʘʢʪʦʚʦʢ ʪʝʨʤʠʥʘ çʢʦʛʥʠʪʠʚʥʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷè, ʠʩʩʣʝʜʦʚʘʪʝʣʴ 

ʅ.ʅ. ʄʘʥʴʢʦ ʧʦʥʠʤʘʝʪ ʧʦʜ ʥʝʡ çʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʠʝʤʦʚ ʠ ʤʝʪʦʜʦʚ ʚʠʟʫʘʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʫʯʝʙ-

ʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ ʘʢʪʠʚʠʟʠʨʫʶʪ ʵʤʦʮʠʦʥʘʣʴʥʦ-ʦʙʨʘʟʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʤʳʰʣʝʥʠʷ, ʠ ʦʙʝʩʧʝ-

ʯʠʚʘʝʪ ʢʦʛʥʠʪʠʚʥʦʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʟʥʘʥʠʡ, ʢʦʛʥʠʪʠʚʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʵʣʝʤʝʥʪʦʚ 

ʩʪʨʫʢʪʫʨʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʨʦʮʝʩʩʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʙʲʝʢʪʦʚè [6, ʩ. 27]. 

ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʢʦʛʥʠʪʠʚʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʚ ʧʦʟʥʘʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʦʥʘ 

ʧʦʤʦʛʘʝʪ ʦʙʫʯʘʶʱʠʤʩʷ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʠʭ ʘʥʘʣʠʪʠʢʦ-ʤʳʩʣʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʘ ʵʪʘʧʝ ʚʦʩʧʨʠ-

ʷʪʠʷ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʠʟʫʯʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʜʘʝʪ ʩʦʜʝʨʞʘʪʝʣʴʥʳʝ ʟʥʘʥʠʷ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʛʣʫ-

ʙʠʥʫ ʦʩʦʟʥʘʥʥʦʩʪʠ ʚʦʩʧʨʠʷʪʠʷ ʠ ʧʦʥʠʤʘʥʠʷ ʩʧʝʮʠʘʣʴʥʳʤ ʦʙʨʘʟʦʤ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʦʙʲʝʢʪʘ. 

ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʢʦʛʥʠʪʠʚʥʳʭ ʦʧʝʨʘʮʠʡ ʚʦʩʧʨʠʷʪʠʷ ʠ ʧʦʥʠʤʘʥʠʷ ʟʥʘʯʠʤʳʤ ʧʨʦʮʝʩʩʦʤ ʩʯʠ-

ʪʘʝʪʩʷ ʘʩʩʦʮʠʠʨʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʧʨʠʤʝʥʷʝʪ ʪʘʢʠʝ ʢʘʪʝʛʦʨʠʠ ʢʘʢ ʘʩʩʦʮʠʘʪʠʚʥʦʝ ʤʳʰʣʝʥʠʝ ʠ ʘʩʩʦʮʠʘ-

ʮʠʠ. 
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ʆʙʨʘʱʘʷʩʴ ʢ ʩʣʦʚʘʨʶ ʈ.ʉ. ʅʝʤʦʚʘ ʤʦʞʥʦ ʥʘʡʪʠ ʩʣʝʜʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʥʷʪʠʶ ʘʩʩʦʮʠʘʮʠʷ: 

çʣʶʙʘʷ ʧʨʠʦʙʨʝʪʝʥʥʘʷ, ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʜʚʫʤʷ ʠʣʠ ʙʦʣʝʝ ʧʩʠʭʠʯʝʩʢʠʤʠ ʵʣʝʤʝʥʪʘʤʠè [7, 

ʩ. 32]. 

ʇʦʥʷʪʠʝ çʘʩʩʦʮʠʘʮʠʷè, ʝ yʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʩʚʦʡʩʪʚʘ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ ʢʘʪʝʛʦʨʠʘʣʴʥʦʛʦ ʘʧʧʘ-

ʨʘʪʘ ʘʩʩʦʮʠʘʪʠʚʥʦʛʦ ʤʳʰʣʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʩʩʦʮʠʘʪʠʚʥʦʝ ʤʳʰʣʝʥʠʝ ï ʤʳʰʣʝʥʠʝ, ʦʩʥʦʚʘʥʥʦʝ 

ʥʘ ʘʩʩʦʮʠʘʮʠʷʭ. 

ɸʩʩʦʮʠʘʪʠʚʥʦʝ ʤʳʰʣʝʥʠʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʫʯʘʝʤʦʤʫ ʚʳʜʝʣʷʪʴ ʦʙʱʠʝ ʧʨʠʟʥʘʢʠ ʧʨʝʜʤʝʪʦʚ, 

ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ, ʘ ʪʘʢʞʝ ʦʙʦʙʱʘʪʴ ʠʭ, ʫʩʪʘʥʘʚʣʠʚʘʷ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʝ ʩʚʷʟʠ.  

ʀʤʝʥʥʦ ʜʣʷ ʨʘʟʚʠʪʠʷ ʘʩʩʦʮʠʘʪʠʚʥʦʛʦ ʤʳʰʣʝʥʠʷ ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʠʩʧʦʣʴʟʫ-

ʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ ʢʦʛʥʠʪʠʚʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ. 

ʆʙʲʝʜʠʥʷʷ ʧʦʥʷʪʠʷ çʚʠʟʫʘʣʴʥʦʝè ʠ çʢʦʛʥʠʪʠʚʥʦʝè ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʆ.ɸ. ʂʦʥʜʨʘʪʝʥʢʦ ʦʧʠʩʳʚʘʝʪ 

ʪʝʭʥʦʣʦʛʠʶ ʢʦʛʥʠʪʠʚʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʢʘʢ: çʩʠʩʪʝʤʫ ʜʝʡʩʪʚʠʡ, ʣʦʛʠʯʝʩʢʠ ʚʳʩʪʨʦʝʥʥʳʭ ʠ ʧʦʩʣʝʜʦ-

ʚʘʪʝʣʴʥʳʭ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʚʠʟʫʘʣʴʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʮʝʣʴʶ ʢʦʪʦʨʳʭ ʚʳʩʪʫ-

ʧʘʝʪ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʩ ʫʯʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʧʫʪʝʤ ʘʢʪʠʚʠʟʘʮʠʠ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ 

ʧʨʦʮʝʩʩʦʚè [5, ʩ. 86]. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʠ ʩʦʜʝʨʞʘʥʠʷ ʫʯʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠʝʤʳ ʝ yʫʧʣʦʪʥʝ-

ʥʠʷ ʠʣʠ ʧʦʰʘʛʦʚʦʛʦ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʢʦʛʥʠʪʠʚʥʦ-ʚʠʟʫʘʣʴʥʳʭ ʩʨʝʜʩʪʚ. ʂ 

ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʤ ʦʪʥʦʩʷʪʩʷ: ʜʠʘʛʨʘʤʤʳ ʠ ʛʨʘʬʳ, çʩʪʨʘʪʝʛʠʯʝʩʢʠʝè ʢʘʨʪʳ, ʣʫʯʝʚʳʝ ʩʭʝʤʳ-ʧʘʫʢʠ, 

ʢʘʟʫʘʣʴʥʳʝ ʮʝʧʠ, ʤʝʥʪʘʣʴʥʳʝ ʢʘʨʪʳ.  

ʂ ʦʜʥʠʤ ʠʟ ʩʨʝʜʩʪʚ ʢʦʛʥʠʪʠʚʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʦʙʨʘʟʦʚʘʥʠʠ, ʦʪʥʦʩʷʪʩʷ ʤʝʥ-

ʪʘʣʴʥʳʝ ʢʘʨʪʳ, ʧʦʩʪʨʦʝʥʠʝ ʢʦʪʦʨʳʭ ʩʚʷʟʘʥʦ ʩ ʘʩʩʦʮʠʠʨʦʚʘʥʠʝʤ. 

ʇʦ ʤʥʝʥʠʶ ʙʨʠʪʘʥʩʢʦʛʦ ʧʩʠʭʦʣʦʛʘ ʊʦʥʠ ɹʴʶʟʝʥʘ çʤʝʥʪʘʣʴʥʘʷ ʢʘʨʪʘ (ʦʪ ʘʥʛʣ. mind map) ï ʛʨʘ-

ʬʠʯʝʩʢʦʝ ʚʳʨʘʞʝʥʠʝ ʧʨʦʮʝʩʩʘ ʨʘʜʠʘʥʪʥʦʛʦ ʤʳʰʣʝʥʠʷ, ʪʦ ʝʩʪʴ ʘʩʩʦʮʠʘʪʠʚʥʦʛʦ ʤʳʰʣʝʥʠʷè [2, ʩ. 56]. 

ʄʝʥʪʘʣʴʥʳʝ ʢʘʨʪʳ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʭʚʘʪʠʪʴ ʢʘʨʪʠʥʫ ʚ ʮʝʣʦʤ ʠ ʫʧʦʨʷʜʦʯʝʥʥʦ ʦʪʦʙʨʘʟʠʪʴ ʩʚʦʠ 

ʤʳʩʣʠ. ɺ ʨʘʟʣʠʯʥʳʭ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʚʩʪʨʝʯʘʶʪʩʷ ʠ ʜʨʫʛʠʝ ʥʘʟʚʘʥʠʷ: ʤʝʥʪʘʣʴʥʳʝ ʢʘʨʪʳ, 

ʢʘʨʪʳ ʫʤʘ, ʢʘʨʪʳ ʟʘʧʦʤʠʥʘʥʠʷ, ʢʘʨʪʳ ʧʘʤʷʪʠ, ʘʩʩʦʮʠʘʪʠʚʥʳʝ ʢʘʨʪʳ.  

ʄʝʥʪʘʣʴʥʳʝ ʢʘʨʪʳ ʧʦʤʦʛʘʶʪ ʫʩʚʦʠʪʴ ʨʘʟʥʠʮʫ ʤʝʞʜʫ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʭʨʘʥʝʥʠʶ ʦʙʲʝʤʘ ʠʥ-

ʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʝʯʘʪʣʝʥʘ ʚ ʧʘʤʷʪʠ, ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʧʦ-

ʚʳʩʠʪʴ ʢʦʪʦʨʫʶ ʧʨʠʟʚʘʥ ʜʘʥʥʳʡ ʤʝʪʦʜ. 

ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʤʝʥʪʘʣʴʥʳʭ ʢʘʨʪ ʚ ʬʦʢʫʩʝ ʚʥʠʤʘʥʠʷ ʦʢʘʟʳʚʘʶʪʩʷ ʪʦʣʴʢʦ ʢʣʶʯʝʚʳʝ ʩʣʦʚʘ, ʷʚ-

ʣʷʶʱʠʝʩʷ ʥʘʠʙʦʣʝʝ ʷʨʢʠʤʠ ʠ ʟʘʧʦʤʠʥʘʶʱʠʤʠʩʷ, ʢʦʪʦʨʳʝ ʧʦʤʝʱʘʶʪʩʷ ʥʘ çʚʝʪʚʷʭè, ʨʘʩʭʦʜʷʱʠʭʩʷ 

ʦʪ ʮʝʥʪʨʘʣʴʥʦʡ ʪʝʤʳ. ʇʦ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʮʚʝʪʦʚ, ʜʦʙʘʚʣʷʶʪʩʷ 

ʨʠʩʫʥʢʠ, ʩʠʤʚʦʣʳ ʠ ʪ.ʧ. [2, ʩ. 56]. 

ʊʘʢʞʝ ʤʝʥʪʘʣʴʥʳʝ ʢʘʨʪʳ ʭʦʨʦʰʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦ 

ʠʥʬʦʨʤʘʪʠʢʝ. ʊʘʢʦʡ ʩʧʦʩʦʙ ʦʨʛʘʥʠʟʘʮʠʠ ʠʟʫʯʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʨʘʟʥʦʦʙʨʘʟʠʪʴ 

ʫʨʦʢ, ʩʜʝʣʘʪʴ ʝʛʦ ʠʥʪʝʨʘʢʪʠʚʥʳʤ, ʜʠʥʘʤʠʯʥʳʤ, ʥʦ ʠ ʫʣʫʯʰʘʝʪ ʟʘʧʦʤʠʥʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ, ʨʘʟʚʠʚʘʝʪ 

ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʠʟʦʙʨʘʞʝʥʠʶ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ ʚ ʚʠʜʝ ʦʙʨʘʟʦʚ, ʫʩʢʦʨʷʝʪ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ. ʇʨʠ ʩʘ-

ʤʦʩʪʦʷʪʝʣʴʥʦʤ ʩʦʩʪʘʚʣʝʥʠʠ ʦʙʫʯʘʶʱʠʤʩʷ ʠʣʠ ʛʨʫʧʧʦʡ ʦʙʫʯʘʶʱʠʭʩʷ, ʢʘʨʪʳ ʧʘʤʷʪʠ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʫʯʝʙʥʳʭ ʜʝʡʩʪʚʠʡ, ʧʨʝʜʤʝʪʥʳʭ ʠ ʤʝʪʘʧʨʝʜʤʝʪʥʳʭ ʥʘʚʳʢʦʚ. ʂʨʦʤʝ 

ʪʦʛʦ, ʯʪʦ ʥʝʤʘʣʦ ʚʘʞʥʦ ʜʣʷ ʠʟʫʯʝʥʠʷ ʠʥʬʦʨʤʘʪʠʢʠ, ʨʘʟʚʠʚʘʝʪ ʢʦʤʧʝʪʝʥʮʠʶ ʰʢʦʣʴʥʠʢʦʚ ʚ ʦʙʣʘʩʪʠ 

ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʄʝʥʪʘʣʴʥʳʝ ʢʘʨʪʳ ʧʨʠ ʦʙʫʯʝʥʠʠ ʠʥʬʦʨʤʘʪʠʢʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʠʟʫʯʝʥʠʷ ʠ ʦʙʲʷʩʥʝ-

ʥʠʷ ʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʟʘʢʨʝʧʣʝʥʠʷ ʠʟʫʯʝʥʥʦʛʦ, ʦʙʦʙʱʝʥʠʷ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʢʦʥʪʨʦʣʷ ʟʥʘ-

ʥʠʡ.  

ʄʝʥʪʘʣʴʥʳʝ ʢʘʨʪʳ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʫʨʦʢʘ. ʅʠʞʝ ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʤʝʥʪʘʣʴʥʦʡ ʢʘʨʪʳ ʥʘ ʫʨʦʢʝ ʠʥʬʦʨʤʘʪʠʢʠ, ʢʦʪʦʨʫʶ ʦʙʫʯʘʶʱʠʝʩʷ ʤʦʛʫʪ ʩʦʟʜʘʪʴ ʚ ʧʨʦʮʝʩʩʝ 

ʦʙʦʙʱʝʥʠʷ ʟʥʘʥʠʡ ʧʦ ʪʝʤʝ çʂʦʜʠʨʦʚʘʥʠʝ ʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠè, ʜʣʷ ʩʦʟʜʘʥʠʷ ʮʝʣʦʩʪʥʦʛʦ ʥʘ-

ʛʣʷʜʥʦʛʦ ʦʙʨʘʟʘ, ʘ ʪʘʢʞʝ ʜʘʥʥʫʶ ʄʂ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʦʙʲʷʩʥʝʥʠʠ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʪʝʤʳ. 
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ʈʠʩ. 1. ʇʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʥʪʘʣʴʥʦʡ ʢʘʨʪʳ ʥʘ ʫʨʦʢʝ ʠʥʬʦʨʤʘʪʠʢʠ 

ʄʝʥʪʘʣʴʥʳʝ ʢʘʨʪʳ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʧʨʠ ʧʨʦʚʝʨʢʝ ʜʦʤʘʰʥʝʛʦ ʟʘʜʘʥʠʷ ʦʙʫʯʘʶʱʠʭʩʷ, ʥʘʧʨʠ-

ʤʝʨ, ʧʦ ʪʝʤʝ çʃʦʢʘʣʴʥʘʷ ʠ ʛʣʦʙʘʣʴʥʘʷ ʢʦʤʧʴʶʪʝʨʥʘʷ ʩʝʪʴè. ʅʘ ʧʨʝʜʣʦʞʝʥʥʦʤ ʬʨʘʛʤʝʥʪʝ ʄʂ ʦʙʫ-

ʯʘʶʱʠʤʩʷ ʥʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ ʚʤʝʩʪʦ ʧʨʦʧʫʩʢʦʚ ʟʘʧʠʩʘʪʴ ʥʝʜʦʩʪʘʶʱʠʝ ʢʣʶʯʝʚʳʝ ʩʣʦʚʘ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʜʘʥʥʦʡ ʪʝʤʦʡ. 

 

 

ʈʠʩ. 2. ʇʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʥʪʘʣʴʥʦʡ ʢʘʨʪʳ ʥʘ ʫʨʦʢʝ ʠʥʬʦʨʤʘʪʠʢʠ 

ɹʦʣʴʰʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʥʪʘʣʴʥʳʭ ʢʘʨʪ ʠʤʝʶʪʩʷ ʠ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠʩʩʣʝʜʦʚʘ-

ʪʝʣʴʩʢʦʡ ʠ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʭʩʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʫʷ ʤʝʥʪʘʣʴʥʫʶ ʢʘʨʪʫ ʠ ʤʝʪʦʜʠʢʫ ʨʘʙʦʪʳ ʩ ʥʝʡ, ʤʦʞʥʦ ʧʨʦʨʘʙʘʪʳʚʘʪʴ 

ʢʘʞʜʫʶ ʪʝʤʫ ʚ ʪʦʤ ʦʙʲʝʤʝ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʟʘʧʣʘʥʠʨʦʚʘʥ ʥʘ ʢʘʞʜʦʝ ʟʘʥʷʪʠʝ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʩʜʝʣʘʪʴ 

ʧʨʦʮʝʩʩ ʠʟʫʯʝʥʠʷ ʠʥʬʦʨʤʘʪʠʢʠ ʫʚʣʝʢʘʪʝʣʴʥʳʤ ʠ ʥʝ ʩʢʫʯʥʳʤ ʜʣʷ ʰʢʦʣʴʥʠʢʦʚ. 
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ʋɼʂ 373.31 

ɸ.ɺ. ʊʘʨʘʥʫʭʘ, ʩʪʫʜʝʥʪ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʆ.ʀ. ʇʘʱʝʥʢʦ, ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʕʃɽʂʊʈʆʅʅʓɽ ʆɹʈɸɿʆɺɸʊɽʃʔʅʓɽ ʈɽʉʋʈʉʓ ʂɸʂ ʉʈɽɼʉʊɺʆ 

ʈɸɿɺʀʊʀʗ ʇʈɽɼʉʊɸɺʃɽʅʀʁ ɼɽʊɽʁ ʆ ʈʋʉʉʂʆʁ ʂʋʃʔʊʋʈɽ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʜʫʭʦʚʥʦ-

ʥʨʘʚʩʪʚʝʥʥʦʝ ʚʦʩʧʠʪʘʥʠʝʜʝʪʝʡ. ʉ ʫʚʝʨʝʥʥʦʩʪʴʶ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʜʝʪʝʡ, ʢ ʩʦʞʘʣʝ-

ʥʠʶ, ʦʯʝʥʴ ʧʦʚʝʨʭʥʦʩʪʥʦ ʟʥʘʢʦʤʦ ʩʥʘʨʦʜʥʦʡ ʢʫʣʴʪʫʨʦʡ. ʂʘʢ ʞʠʣʠʨʫʩʩʢʠʝ ʣʶʜʠ? ʂʘʢ ʨʘʙʦʪʘʣʠ ʠ ʦʪ-

ʜʳʭʘʣʠ? ʂʘʢʠʝ ʩʦʙʣʶʜʘʣʠ ʦʙʳʯʘʠ, ʯʝʤ ʫʢʨʘʰʘʣʠ ʩʚʦʡ ʙʳʪ? ʅʘʨʦʜʥʘʷ ʢʫʣʴʪʫʨʘʧʝʨʝʜʘʝʪ ʥʘʮʠʦʥʘʣʴ-

ʥʫʶ ʩʘʤʦʙʳʪʥʦʩʪʴʥʘʨʦʜʘ. ʕʪʦ ʙʦʛʘʪʳʡ ʤʘʪʝʨʠʘʣ ʜʣʷ ʚʦʩʧʠʪʘʥʠʷ ʣʶʙʚʠ ʢ ʈʦʜʠʥʝ. ʌʦʣʴʢʣʦʨ,ʥʘʨʦʜʥʦ-

ʧʨʠʢʣʘʜʥʦʝ ʪʚʦʨʯʝʩʪʚʦ ʥʝ ʪʦʣʴʢʦ ʬʦʨʤʠʨʫʶʪ ʣʶʙʦʚʴ ʢ ʪʨʘʜʠʮʠʷʤ ʩʚʦʝʛʦʥʘʨʦʜʘ, ʥʦ ʠ ʦʙʦʛʘʱʘʶʪ 

ʟʥʘʥʠʷʜʝʪʝʡ ʦʙ ʦʢʨʫʞʘʶʱʝʡ ʞʠʟʥʠ. 

ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʚ ʫʤʩʪʚʝʥʥʦʤ ʚʦʩʧʠʪʘʥʠʠ ʜʝʪʝʡ ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠʤʝʶʪ ʧʨʦʜʫʢʪʠʚʥʳʝ 

ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʪʨʫʜʦʚʘʷ, ʠʟʦʙʨʘʟʠʪʝʣʴʥʘʷ, ʢʦʥʩʪʨʫʢʪʠʚʥʘʷ), ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʧʦʟʚʦʣʷʶʪ ʨʝʙʝʥʢʫ 

ʢʦʥʢʨʝʪʠʟʠʨʦʚʘʪʴ ʧʦʣʫʯʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʪʨʝʙʫʶʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʩʧʦʩʦʙʦʚ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʫʣʴʪʫʨʳ ʫʤʩʪʚʝʥʥʦʛʦ ʪʨʫʜʘ 

(ʧʦʩʪʘʚʠʪʴ ʠ ʨʝʰʠʪʴ ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʘʜʘʯʫ, ʦʧʨʝʜʝʣʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʧʦʩʦʙʦʚ ʠ ʜʨ.). 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʬʦʨʤʠʨʦʚʘʪʴ ʟʥʘʥʠʷ ʦʙ ʦʢʨʫʞʘʶʱʝʤ ʩʣʝʜʫʝʪ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʦʧʨʝʜʝʣʝʥ-

ʥʦʡ ʣʦʛʠʢʝ: ʦʪ ʚʳʜʝʣʝʥʠʷ ʧʨʝʜʤʝʪʘ ʢʘʢ ʦʪʜʝʣʴʥʦ ʮʝʣʦʩʪʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ï ʢ ʩʠʩʪʝʤʝ ʧʨʝʜʤʝʪʦʚ, ʚ 

ʢʦʪʦʨʦʡ ʦʥ ʩʫʱʝʩʪʚʫʝʪ, ʠ ʜʘʣʝʝ ï ʢ ʘʥʘʣʠʟʫ ʩʚʦʡʩʪʚ ʵʪʦʛʦ ʧʨʝʜʤʝʪʘ ʚ ʘʩʧʝʢʪʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʚʷʟʝʡ 

ʩ ʜʨʫʛʠʤʠ ʧʨʝʜʤʝʪʘʤʠ ʩʠʩʪʝʤʳ (ʅ.ʅ. ʇʦʜʜʴʷʢʦʚ). 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʥʘʥʠʡ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʣʠʯʠʝʤ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʠʥʪʝʨʝʩʦʚ ʢ 

ʷʚʣʝʥʠʷʤ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ ʠ ʦʙʲʝʢʪʘʤ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʝʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ, ʚ ʣʠʯʥʦʩʪʥʦ ʠ ʩʦʮʠ-

ʘʣʴʥʦ-ʟʥʘʯʠʤʳʭ ʘʨʛʫʤʝʥʪʘʭ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʦʩʪʦʷʥʥʦʝ ʩʪʨʝʤʣʝʥʠʷ ʜʝʪʝʡ ʢ ʦʪʢʨʳ-

ʪʠʶ, ʧʦʟʥʘʥʠʶ, ʧʦʣʫʯʝʥʠʶ ʥʦʚʳʭ ʟʥʘʥʠʡ ïnʘʢ ʧʨʦʷʚʣʷʝʪʩʷ ʧʦʟʥʘʚʘʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ. ʇʦʟʥʘʚʘʪʝʣʴʥʳʝ 

ʠʥʪʝʨʝʩʳ ʠʤʝʶʪ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʚ ʫʤʩʪʚʝʥʥʦʤ, ʥʦ ʠ ʚ ʭʫʜʦʞʝʩʪʚʝʥʥʦ-ʵʩʪʝʪʠʯʝʩʢʦʤ, ʬʠʟʠ-

ʯʝʩʢʦʤ, ʩʦʮʠʘʣʴʥʦ-ʣʠʯʥʦʩʪʥʦʤ ʨʘʟʚʠʪʠʠ ʜʝʪʝʡ, ʩʦʩʪʘʚʣʷʷ ʦʩʥʦʚʫ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʩʪʦʡʯʠʚʦʡ ʧʦʟʥʘʚʘ-

ʪʝʣʴʥʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʠ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʤʦʪʠʚʦʚ. 

ʇʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʜʝʪʝʡ ʦ ʨʫʩʩʢʦʡ ʢʫʣʴʪʫʨʝ ʚʢʣʶʯʘʝʪ ʤʥʦʛʦʦʙʨʘʟʠʝ 

ʩʨʝʜʩʪʚ, ʬʦʨʤ ʠ ʤʝʪʦʜʦʚ (ʪʘʙʣ. 1). 
ʊʘʙʣʠʮʘ 1 

ʉʨʝʜʩʪʚʘ, ʤʝʪʦʜʳ ʠ ʬʦʨʤʳ ʨʘʟʚʠʪʠʷ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʜʝʪʝʡ ʦ ʨʫʩʩʢʦʡ ʢʫʣʴʪʫʨʝ 

ʇʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʜʝʪʝʡ ʦ ʨʫʩʩʢʦʡ ʢʫʣʴʪʫʨʝ 

ʉʨʝʜʩʪʚʘ ʄʝʪʦʜʳ ʌʦʨʤʳ 

- ʫʩʪʥʦʝ ʥʘʨʦʜʥʦʝ 
ʪʚʦʨʯʝʩʪʚʦ;  

- ʠʛʨʘ;  

- ʥʘʨʦʜʥʳʝ ʠʛ-

ʨʫʰʢʠ, ʠ ʥʘʮʠʦ-

ʥʘʣʴʥʳʝ ʢʫʢʣʳ; 

- ʩʣʦʚʝʩʪʥʦ ï ʥʘʛʣʷʜʥʳʝ: ʙʝʩʝʜʳ, ʨʘʩʩʢʘʟ ʚʦʩʧʠʪʘ-

ʪʝʣʷ, ʨʘʩʩʤʘʪʨʠʚʘʥʠʝ ʢʘʨʪʠʥʦʢ, ʬʦʪʦʛʨʘʬʠʡ, ʧʦʜʝʣʦʢ, 

ʯʪʝʥʠʝ ʠ ʨʘʩʩʢʘʟʳʚʘʥʠʝ ʩʢʘʟʦʢ, ʦʪʛʘʜʳʚʘʥʠʝ ʟʘʛʘʜʦʢ, 

ʦʙʲʷʩʥʝʥʠʝ ʩʤʳʩʣʘ ʧʦʩʣʦʚʠʮ ʠ ʧʦʛʦʚʦʨʦʢ; 

- ʠʛʨʦʚʳʝ: ʜʠʜʘʢʪʠʯʝʩʢʠʝ, ʩʶʞʝʪʥʦ ïʨʦʣʝʚʳʝ, ʪʝ-

ʘʪʨʘʣʠʟʦʚʘʥʥʳʝ ʠʛʨʳ; ʠʛʨʳ - ʜʨʘʤʘʪʠʟʘʮʠʠ; ʧʦʜʚʠʞ-

- ʢʦʣʣʝʢʪʠʚʥʳʝ,  

- ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ, 

- ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ï ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, 

- ʩʦʚʤʝʩʪʥʦ ʦʨʛʘʥʠʟʦʚʘʥʥʘʷ ʜʝ̫-

ʪʝʣʴʥʦʩʪʴ ʜʝʪʝʡ ʠ ʚʟʨʦʩʣʳʭ ʠ ʩʘ-
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- ʤʫʟʳʢʘ;  

- ʤʠʥʠ ï ʤʫʟʝʡ. 

ʥʳʝ ʥʘʨʦʜʥʳʝ ʠʛʨʳ;  

- ʧʨʘʢʪʠʯʝʩʢʠʝ: ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ, ʣʝʧʢʘ, ʨʠʩʦʚʘ-

ʥʠʝ. 

ʤʦʩʪʦʷʪʝʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʜʝʪʝʡ. 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʩʨʝʜʩʪʚʦʤ ʚ ʦʙʫʯʝʥʠʠ ʠ ʚʦʩʧʠʪʘʥʠʠ ʧʨʠʟʚʘʥʳ ʩʪʘʪʴ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʦʙʨʘʟʦʚʘʥʠʠ. ʇʨʠʯʝʤ ʥʝ ʪʦʣʴʢʦ ʩʨʝʜʩʪʚʦʤ, ʘ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ 

ʮʝʣʦʩʪʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʶʱʝʡ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʜʦʰʢʦʣʴʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ ʦʨʛʘʥʠʯʥʦ ʜʦʧʦʣʥʷʝʪ 

ʪʨʘʜʠʮʠʦʥʥʳʝ ʬʦʨʤʳ ʨʘʙʦʪʳ ʧʝʜʘʛʦʛʘ, ʨʘʩʰʠʨʷʷ ʚʦʟʤʦʞʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʜʨʫʛʠʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦ-ʚʦʩʧʠʪʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʂʦʤʧʴʶʪʝʨ ʩʪʘʥʦʚʠʪʩʷ ʣʫʯʰʠʤ 

ʧʦʤʦʱʥʠʢʦʤ ʧʝʜʘʛʦʛʘ ʢʘʢ ʧʨʠ ʨʘʙʦʪʝ ʩ ʜʝʪʴʤʠ, ʪʘʢ ʠ ʧʨʠ ʨʘʙʦʪʝ ʩ ʨʦʜʠʪʝʣʷʤʠ, ʩ ʧʝʜʘʛʦʛʘʤʠ. 

ʀʥʪʝʛʨʘʮʠʷ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʫʯʝʥʠʠ ʜʦʰʢʦʣʴʥʠʢʦʚ ʧʦʟʚʦʣʷʝʪ 

ʨʘʩʰʠʨʠʪʴ ʢʨʫʛʦʟʦʨ ʨʝʙʝʥʢʘ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʝʛʦ ʬʘʥʪʘʟʠʠ, ʦʙʦʛʘʱʘʝʪ ʨʘʟʚʠʪʠʝ ʧʦʟʥʘʚʘʪʝʣʴ-

ʥʳʭ ʧʨʦʮʝʩʩʦʚ ʨʝʙʝʥʢʘ ʠ ʜʝʣʘʝʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʙʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʥʳʤ. ʉʘʤʦʝ ʛʣʘʚʥʦʝ, ʥʝʦʙ-

ʭʦʜʠʤʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʢʦʤʧʴʶʪʝʨ ʜʦʣʞʝʥ ʚʦʡʪʠ ʚ ʞʠʟʥʴ ʨʝʙʝʥʢʘ ʯʝʨʝʟ ʠʛʨʫ, ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ, ʭʫʜʦ-

ʞʝʩʪʚʝʥʥʫʶ ʠ ʜʨʫʛʠʝ ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ çʠʛʨʘ ï ʷʨʢʘʷ, ʧʦʣʥʦʧʨʘʚʥʘʷ ʚ ʵʤʦʮʠʦʥʘʣʴ-

ʥʦʤ ʦʪʥʦʰʝʥʠʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ï ʷʚʣʷʝʪʩʷ ʜʣʷ ʨʝʙʝʥʢʘ ʚʝʜʫʱʝʡè (ɸ.ʅ. ʃʝʦʥʪʴʝʚ, 

ɸ.ɺ. ɿʘʧʦʨʦʞʝʮ, ɼ.ɹ. ʕʣʴʢʦʥʠʥ) [1, ʩ. 124]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʤʧʴʶʪʝʨ ï ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʨʘʟʚʠʚʘʶʱʝʝ ʩʨʝʜʩʪʚʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʝʙʝʥʢʘ, 

ʢʦʪʦʨʦʝ ʚʭʦʜʠʪ ʚ ʤʠʨ ʨʝʙʝʥʢʘ ʯʝʨʝʟ ʨʘʟʣʠʯʥʳʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʠʛʨʳ, ʠʛʨʦʚʳʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʢʦʤ-

ʧʣʝʢʩʳ ʠ ʵʣʝʢʪʨʦʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ, ʩʦʜʝʨʞʘʥʠʝ ʠ ʩʶʞʝʪ ʢʦʪʦʨʳʭ ʨʝʘʣʠʟʦʚʘʥʳ ʯʝʨʝʟ 

ʠʛʨʦʚʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʦʷʚʠʣʦʩʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʩʝʚʦʟʤʦʞʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʳʭ ʨʝʩʫʨʩʦʚ, ʤʥʦʛʠʝ ʠʟ ʢʦʪʦʨʳʭ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʜʝʪʝʡ ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ. 

ʉʝʛʦʜʥʷ ʫʞʝ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ, ʯʪʦ ʚʚʝʜʝʥʠʝ ʢʦʤʧʴʶʪʝʨʘ ʚ ʩʠʩʪʝʤʫ ʜʠʜʘʢʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʜʦ-

ʰʢʦʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʷʚʣʷʝʪʩʷ ʤʦʱʥʳʤ ʬʘʢʪʦʨʦʤ ʦʙʦʛʘʱʝʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦ-

ʛʦ, ʥʨʘʚʩʪʚʝʥʥʦʛʦ, ʵʩʪʝʪʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʙʝʥʢʘ, ʘ ʟʥʘʯʠʪ, ʧʨʠʦʙʱʝʥʠʷ ʝʛʦ ʢ ʤʠʨʫ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʦʡ ʢʫʣʴʪʫʨʳ. 

ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʧʨʠʤʝʥʝʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʧʝ-

ʨʝʜʘʯʠ ʟʥʘʥʠʡ, ʢʦʪʦʨʳʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʦʤʫ ʩʦʜʝʨʞʘʥʠʶ ʦʙʫʯʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʨʝʙʝʥʢʘ. 

ʂʨʘʩʦʯʥʦʩʪʴ ʠ ʜʠʥʘʤʠʯʥʦʩʪʴ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ, ʤʫʟʳʢʘʣʴʥʦʝ ʦʬʦʨʤʣʝʥʠʝ ʠ ʠʛʨʦʚʘʷ 

ʬʦʨʤʘ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʪʴ ʘʪʤʦʩʬʝʨʫ ʜʦʙʨʦʞʝʣʘʪʝʣʴʥʦʩʪʠ. ʇʨʝʟʝʥʪʘʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʢʦʤʧʴʶ-

ʪʝʨʥʳʝ ʧʨʦʛʨʘʤʤʳ ʚʩʪʨʘʠʚʘʶʪʩʷ ʚ ʪʨʘʜʠʮʠʦʥʥʫʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʥʘ ʥʘʰ ʚʟʛʣʷʜ 

ʷʚʣʷʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʩʨʝʜʩʪʚʦʤ ʨʘʟʚʠʪʠʷ ʜʝʪʝʡ. ʇʨʠʤʝʥʝʥʠʝ ʮʚʝʪʘ, ʛʨʘʬʠʢʠ, ʤʫʣʴʪʠʧʣʠʢʘʮʠʠ, 

ʟʚʫʢʘ ʚʦ ʚʨʝʤʷ ʦʨʛʘʥʠʟʦʚʘʥʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʚʳʰʘʶʪ ʤʦʪʠʚʘʮʠʶ, ʠʥʪʝʨʝʩ ʜʝʪʝʡ 

ʢ ʧʦʣʫʯʝʥʠʶ ʥʦʚʳʭ ʟʥʘʥʠʡ ʠ ʫʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ ʫʩʚʘʠʚʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʝʝ. 

ʆʩʦʙʝʥʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʤʳ 

ʨʘʟʨʘʙʘʪʳʚʘʝʤ ʜʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ ʟʘʥʷʪʠʡ ʦʧʨʝʜʝʣʝʥʥʳʡ ʵʣʝʢʪʨʦʥʥʳʡ ʤʘʪʝʨʠʘʣ ʠ ʚʩʪʨʘʠʚʘʝʤ ʝʛʦ ʚ 

ʪʨʘʜʠʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ ʟʘʥʷʪʠʡ. ʇʨʝʟʝʥʪʘʮʠʠ ʧʦʤʦʛʘʶʪ ʜʝʪʷʤ ʧʨʠ ʠʟʫʯʝʥʠʠ ʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʦ-

ʟʚʦʣʷʶʪ ʧʨʦʥʠʢʥʫʪʴ ʚ ʩʫʱʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ. ɿʘʜʘʥʠʷ ʠʟ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦʤʦʛʘʶʪ 

ʚ ʦʪʨʘʙʦʪʢʝ ʠ ʟʘʢʨʝʧʣʝʥʠʠ ʫʞʝ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʥʠʡ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʜʦʰʢʦʣʴʥʠʢʘ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʤʫ ʨʝʰʝʥʠʶ ʟʘʜʘʯ ʦʙʫʯʝʥʠʷ ʩʪʘʨʰʠʭ ʜʦʰʢʦʣʴʥʠʢʦʚ: ʧʦ ʨʘʟʚʠʪʠʶ ʨʝʯʠ, ʬʦʨʤʠʨʦ-

ʚʘʥʠʶ ʵʣʝʤʝʥʪʘʨʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʠ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʨʠʤʝʥʝʥʠʝ 

ʢʦʤʧʴʶʪʝʨʘ ʚ ʨʘʙʦʪʝ ʩ ʜʝʪʴʤʠ ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʚʦʟʤʦʞʥʦ ʠ ʥʝʦʙʭʦʜʠʤʦ, ʧʦʩʢʦʣʴʢʫ ʦʥʦ ʩʧʦʩʦʙ-

ʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʠʥʪʝʨʝʩʘ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʫʯʝʥʠʷ, ʨʘʟʚʠʚʘʝʪ ʨʝʙʝʥʢʘ ʚʩʝʩʪʦʨʦʥʥʝ ʠ ʩʧʦʩʦʙʩʪ-

ʚʫʶʪ ʨʘʟʚʠʪʠʶ ʪʚʦʨʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʜʝʪʝʡ. 

ɺ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʜʝʪʝʡ ʦ ʨʫʩʩʢʦʡ ʢʫʣʴʪʫʨʝ ʧʦʤʠʤʦ ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʩʨʝʜʩʪʚ, ʬʦʨʤ ʠ ʤʝʪʦʜʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 1, ʥʘʤʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ 

ʵʣʝʢʪʨʦʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ (ʪʘʙʣ. 2). 
ʊʘʙʣʠʮʘ 2 

ʕʆʈ ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʨʘʟʚʠʪʠʶ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʜʝʪʝʡ ʦ ʨʫʩʩʢʦʡ ʢʫʣʴʪʫʨʝ 

 ̄

ʧ/ʧ 
ɸʜʨʝʩʥʘʷ ʩʩʳʣʢʘ ʉʦʜʝʨʞʘʥʠʝ 

ʇʨʝʟʝʥʪʘʮʠʠ 

1 http://nsportal.ru/detskiy-sad/raznoe/2016/03/09/elektronnaya-

prezentatsiya-po-teme-maslenitsa 

ʇʨʝʟʝʥʪʘʮʠʷ ʧʨʘʟʜʥʠʢ çʄʘʩʣʝʥʠʮʘè 

2 http://ppt4web.ru/detskie-prezentacii/detjam-o-rozhdestve.html ʇʨʝʟʝʥʪʘʮʠʷ çɼʝʪʷʤ ʦ ʈʦʞʜʝʩʪʚʝ 
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ʍʨʠʩʪʦʚʦʤè  

3 https://prezentacii.org/prezentacii/detskie_prezentacii/40411-prazdnik-

pashi-dlya-detey.html 

ʇʨʝʟʝʥʪʘʮʠʷ çʜʝʪʷʤ ʦ ʇʘʩʭʝè 

4 http://www.myshared.ru/slide/339902 ʇʨʝʟʝʥʪʘʮʠʷ çʇʨʘʟʜʥʠʢ ʉʚʷʪʦʡ ʪʨʦʠ-

ʮʳè 

ʄʫʣʴʪʠʤʝʜʠʡʥʳʝ ʕʆʈ 

1 http://mp3.co/artist/160606005/russkie_narodnye_pesni_dlya_detej/ ʈʫʩʩʢʠʝ ʥʘʨʦʜʥʳʝ ʧʝʩʝʥʢʠ 

2 https://yandex.ru/video/search?text=ʨʫʩʩʢʠʝ%20ʥʘʨʦʜʥʳʝ%20ʩʢʘʟʢʠ

%20ʜʣʷ%20ʜʝʪʝʡ&path=wizard&parent-reqid=1490437236544091-

16848627472652444503119026-man1-3566&noreask=1 

ʈʫʩʩʢʠʝ ʥʘʨʦʜʥʳʝ ʩʢʘʟʢʠ ʜʣʷ ʜʝʪʝʡ 

3 http://zhenomaniya.ru/poteshki/tag/russkie-narodnie ʈʫʩʩʢʠʝ ʥʘʨʦʜʥʳʝ ʧʦʪʝʰʢʠ 

4 http://www.tvoyrebenok.ru/proverbs_2.shtml ʈʫʩʩʢʠʝ ʥʘʨʦʜʥʳʝ ʧʨʠʙʘʫʪʢʠ 

5 http://detochki-doma.ru/samyie-izvestnyie-russkie-narodnyie-zagadki-s-

otvetami-dlya-detey/ 

ʈʫʩʩʢʠʝ ʥʘʨʦʜʥʳʝ ʩʢʘʟʢʠ 

 

ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ ʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦ-

ʛʠʡ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʚʠʪʠʷ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʜʝʪʝʡ ʦ ʨʫʩʩʢʦʡ ʢʫʣʴʪʫʨʝ. ʊʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦ-

ʛʠʠ ʦʪʨʳʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʝʜʘʛʦʛʦʚ ʠ ʜʝʪʝʡ ʚ ʧʦʩʝʱʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʦʥʣʘʡʥ-ʤʫʟʝʝʚ ʠ ʚʳʩʪʘʚʦʢ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʦʣʫʯʠʣ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʬʘʢʪ ʦ ʪʦʤ, ʯʪʦ ʵʣʝʢʪʨʦʥʥʳʝ ʦʙʨʘ-

ʟʦʚʘʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ ʧʦ ʩʚʦʠʤ ʜʠʜʘʢʪʠʯʝʩʢʠʤ ʚʦʟʤʦʞʥʦʩʪʷʤ ʘʢʪʠʚʥʦ ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʚʩʝ ʢʦʤʧʦ-

ʥʝʥʪʳ ʩʠʩʪʝʤʳ ʦʙʫʯʝʥʠʷ ʠ ʚʦʩʧʠʪʘʥʠʷ: ʮʝʣʠ, ʩʦʜʝʨʞʘʥʠʝ, ʤʝʪʦʜʳ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʬʦʨʤʳ ʦʙʫʯʝ-

ʥʠʷ; ʧʦʟʚʦʣʷʶʪ ʩʪʘʚʠʪʴ ʠ ʨʝʰʘʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʠ ʯʨʝʟʚʳʯʘʡʥʦ ʘʢʪʫʘʣʴʥʳʝ ʟʘʜʘʯʠ ʧʝʜʘ-

ʛʦʛʠʢʠ ï ʟʘʜʘʯʠ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʢʘ, ʝʛʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ, ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ, 

ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʚ ʧʨʠʦʙʨʝʪʝʥʠʠ ʟʥʘʥʠʡ, ʨʘʙʦʪʝ ʩ ʨʘʟʣʠʯʥʳʤʠ ʠʩʪʦʯʥʠ-

ʢʘʤʠ ʠʥʬʦʨʤʘʮʠʠ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʇʘʱʝʥʢʦ ʆ.ʀ. ʀʥʬʦʨʤʘʪʠʟʘʮʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ: ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ. ï ʅʠʞʥʝʚʘʨʪʦʚʩʢ: 

ʀʟʜ-ʚʦ ʅʠʞʥʝʚʘʨʪ. ʛʦʩ. ʫʥ-ʪʘ, 2014. ï 257 ʩ. 
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ʀ.ʅ. ʊʘʨʘʩʦʚʘ, ʤʘʛʠʩʪʨʘʥʪ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɽ.ɿ. ʅʠʢʦʥʦʚʘ, ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ, ʜʦʮʝʥʪ  

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ɼʀʉʊɸʅʎʀʆʅʅʆɽ ʆɹʋʏɽʅʀɽ  
ɺ ʉʆɺʈɽʄɽʅʅʆʄ ʈʆʉʉʀʁʉʂʆʄ ʆɹʈɸɿʆɺɸʅʀʀ 

ʆʙʫʯʝʥʠʝ ï ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʡ, ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʧʨʦʮʝʩʩ ʧʨʠʦʙʨʝʪʝʥʠʷ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ, ʠ 

ʥʘʚʳʢʦʚ, ʘ ʦʙʨʘʟʦʚʘʥʠʝ - ʠʪʦʛʦʚʳʡ ʨʝʟʫʣʴʪʘʪ ʦʙʫʯʝʥʠʷ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʣʠʯʥʦʩʪʠ. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʚʠʪʠʷ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʬʦʨʤ ʦʙʫʯʝʥʠʷ ʥʝʚʦʟʤʦʞʥʦ ʧʝʨʝʦʮʝʥʠʪʴ. ɼʣʷ ʙʦʣʴ-

ʰʦʛʦ ʧʨʦʮʝʥʪʘ ʥʘʩʝʣʝʥʠʷ ʠʥʦʛʦ ʚʘʨʠʘʥʪʘ ʚ ʧʦʣʫʯʝʥʠʠ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʪ. ɼʣʷ ʥʠʭ ʚʝʩʴʤʘ 

ʟʘʪʨʫʜʥʠʪʝʣʴʥʳ ʦʯʥʳʝ ʬʦʨʤʳ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦ-

ʚʘʥʠʷʤ ʩʦʚʨʝʤʝʥʥʦʡ ʞʠʟʥʠ, ʦʩʦʙʝʥʥʦ ʫʯʠʪʳʚʘʷ ʥʝ ʪʦʣʴʢʦ ʪʨʘʥʩʧʦʨʪʥʳʝ ʨʘʩʭʦʜʳ, ʥʦ ʠ ʟʘʪʨʘʪʳ ʥʘ 

ʦʨʛʘʥʠʟʘʮʠʶ ʚʩʝʡ ʩʠʩʪʝʤʳ ʦʯʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʆʪʩʶʜʘ ʠ ʚʦʟʥʠʢʘʝʪ ʨʘʩʪʫʱʠʡ ʠʥʪʝʨʝʩ ʢ ɼʆ, ʧʨʠʯʝʤ ʥʝ 

ʪʦʣʴʢʦ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ɺʋɿʦʚ. ɺ ʜʚʘʜʮʘʪʴ ʧʝʨʚʦʤ ʚʝʢʝ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʝʧʝʥʥʳʡ ʧʝʨʝʭʦʜ ʦʪ ʠʥʜʫʩʪ-

ʨʠʘʣʴʥʦʛʦ ʦʙʱʝʩʪʚʘ ʢʦʙʱʝʩʪʚʫ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤʫ, ʚ ʢʦʪʦʨʦʤ ʠʥʬʦʨʤʘʮʠʷ ʠ ʟʥʘʥʠʷ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚ-

ʥr ʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʤʠ ʩʠʣʘʤʠ. ɺ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʦʙʱʝʩʪʚʝ ʢʦʨʝʥʥʳʤ ʦʙʨʘʟʦʤ ʤʝʥʷʝʪʩʷ ʩʪʨʘʪʝ-

ʛʠʷ ʦʙʨʘʟʦʚʘʥʠʷ, ʚʘʞʥʝʡʰʝʡ ʝʛʦ ʯʝʨʪʦʡ ʩʪʘʥʦʚʠʪʩʷ ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦ-

ʣʦʛʠʡ. 

ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʦʧʨʝʜʝʣʝʥʘ ʤʥʦʛʠʤʠ ʬʘʢʪʦʨʘʤʠ: ʛʠ-

ʛʘʥʪʩʢʠʝ ʪʝʨʨʠʪʦʨʠʠ ʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ ʚ ʥʝʩʢʦʣʴʢʠʭ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ, 

ʦʧʨʝʜʝʣʝʥʠʝ ʥʦʚʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʥʘʩʝʣʝʥʠʷ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʠ ʪʝʭʥʦʣʦʛʠʷʤ ʦʙʨʘʟʦʚʘʥʠʷ, ʨʘʟʚʠʪʠʝ 

ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʫʩʠʣʝʥʠʝ ʤʠʛʨʘʮʠʠ ʥʘʩʝʣʝʥʠʷ ʠ ʜʨ. ʈʘʟʚʠʪʠʝ ɼʆ ʚ ʈʦʩʩʠʠ ʧʨʝʜʦʩʪʘʚʠʪ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʥʝ ʪʦʣʴʢʦ ʦʙʝʩʧʝʯʠʪʴ ʥʘʩʝʣʝʥʠʶ ʤʘʩʩʦʚʳʡ ʜʦʩʪʫʧ ʢ ʢʘʯʝʩʪʚʝʥʥʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ, ʥʦ ʠ ʧʦ-

ʟʚʦʣʠʪ ʟʘʚʦʝʚʘʪʴ ʜʦʩʪʦʡʥʦʝ ʚʳʩʦʢʦʝ ʤʝʩʪʦ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʦʙʨʘʟʦʚʘʥʠʷ. ʈʘʩʩʫʞʜʘʷ ʦ ʧʦʪʝʥʮʠʘʣʴ-

ʥʦʤ ʨʳʥʢʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʩʣʫʛ ʜʣʷ ɼʆ ʩʦʙʩʪʚʝʥʥʦ ʚ ʈʦʩʩʠʠ, ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʧʦ ʵʢʩʧʝʨʪʥʳʤ 

ʦʮʝʥʢʘʤ ʜʣʷ ʧʦʩʪʦʷʥʥʳʭ ʬʦʨʤ ʦʙʨʘʟʦʚʘʥʠʷ, ʦʥ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 1,5 ʤʣʥ. ʩʪʫʜʝʥʪʦʚ ʚ ʛʦʜ, ʵʪʦ ʥʠʞʥʷʷ 

https://yandex.ru/video/search?text=�������%20��������%20������%20���%20�����&path=wizard&parent-reqid=1490437236544091-16848627472652444503119026-man1-3566&noreask=1
https://yandex.ru/video/search?text=�������%20��������%20������%20���%20�����&path=wizard&parent-reqid=1490437236544091-16848627472652444503119026-man1-3566&noreask=1
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ʧʣʘʥʢʘ, ʘ ʧʦ ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʦʮʝʥʢʘʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʩʠʩʪʝʤ ɼʆ ʚ ʩʪʨʘʥʝ ʤʦʛʫʪ ʙʳʪʴ ʦʢʦʣʦ 3 

ʤʣʥ. ʯʝʣʦʚʝʢ [3]. 

ʀʩʪʦʨʠʷ ʧʦʷʚʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ 

ɺ ɽʚʨʦʧʝ ʚ ʢʦʥʮʝ XVIII ʚʝʢʘ, ʩ ʧʦʷʚʣʝʥʠʝʤ ʧʦʩʪʦʷʥʥʦʡ ʠ ʜʦʩʪʫʧʥʦʡ ʧʦʯʪʦʚʦʡ ʩʚʷʟʠ, ʧʦʷʚʠʣʦʩʴ 

çʢʦʨʨʝʩʧʦʥʜʝʥʪʩʢʦʝ ʦʙʫʯʝʥʠʝè. ʋʯʝʥʠʢʠ ʧʦ ʧʦʯʪʝ ʧʦʣʫʯʘʣʠ ʫʯʝʙʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʚʝʣʠ ʧʝʨʝʧʠʩʢʫ ʩ 

ʧʝʜʘʛʦʛʘʤʠ ʠ ʩʜʘʚʘʣʠ ʵʢʟʘʤʝʥʳ ʜʦʚʝʨʝʥʥʦʤʫ ʣʠʮʫ ʠʣʠ ʚ ʚʠʜʝ ʥʘʫʯʥʦʡ ʨʘʙʦʪʳ. ɺ ʈʦʩʩʠʠ ʜʘʥʥʳʡ ʤʝ-

ʪʦʜ ʚʦʟʥʠʢ ʚ ʢʦʥʮʝ XIX ʚʝʢʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʤʥʦʞʝʩʪʚʦ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʚʦ ʚʩʝʤ ʤʠʨʝ ʚʝʣʠ ʠ ʚʝʜʫʪ ʝʛʦ 

ʜʦ ʩʠʭ ʧʦʨ. 

ʀʟʦʙʨʝʪʝʥʠʝ ʨʘʜʠʦ ʠ ʪʝʣʝʚʠʜʝʥʠʷ ʚʥʝʩʣʦ ʠʟʤʝʥʝʥʠʷ ʚ ʜʠʩʪʘʥʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ. ʕʪʦ 

ʙʳʣ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʨʦʨʳʚ, ʪʘʢ ʢʘʢ ʘʫʜʠʪʦʨʠʷ ʦʙʫʯʝʥʠʷ ʚʦʟʨʦʩʣʘ ʚ ʩʦʪʥʠ ʨʘʟ. ʅʦ ʫ ʪʝʣʝʚʠʜʝʥʠʷ ʠ ʨʘ-

ʜʠʦ ʙʳʣ ʩʫʱʝʩʪʚʝʥʥʳʡ ʥʝʜʦʩʪʘʪʦʢ - ʦʪʩʫʪʩʪʚʠʝ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. 

ɺ 1969ʛ. ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʦʪʢʨʳʣʩʷ ʧʝʨʚʳʡ ʚ ʤʠʨʝ ʫʥʠʚʝʨʩʠʪʝʪ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çʆʪʢʨʳʪʳʡ ʋʥʠʚʝʨʩʠʪʝʪ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠè, ʥʘʟʚʘʥʳʡ ʪʘʢ, ʯʪʦʙʳ ʧʦʢʘʟʘʪʴ ʝʛʦ ʜʦʩʪʫʧʥʦʩʪʴ ʟʘ ʩʯʝʪ 

ʥʝʚʳʩʦʢʦʡ ʮʝʥʳ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʞʝ ʧʦʩʝʱʘʪʴ ʘʫʜʠʪʦʨʥʳʝ ʟʘʥʷʪʠʷ [1]. 

ʂʦʤʧʴʶʪʝʨʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʧʦʷʚʠʣʠʩʴ ʥʘ ʧʝʨʚʳʭ ʢʦʤʧʴʶʪʝʨʘʭ ʚ ʠʥʪʝʨʘʢʪʠʚ-

ʥʦʤ ʚʠʜʝ. ɺ 1988 ʙʳʣ ʦʩʫʱʝʩʪʚʣʝʥ ʩʦʚʤʝʩʪʥʳʡ ʧʨʦʝʢʪ ʉʉʉʈ ʠ ʉʐɸ çʐʢʦʣʴʥʘʷ ʵʣʝʢʪʨʦʥʥʘʷ ʧʦʯʪʘè. 

ɺ ʈʦʩʩʠʠ ʧʝʨʚʦʦʪʢʨʳʚʘʪʝʣʷʤʠ ʩʧʫʪʥʠʢʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ 1990-ʭ 

ʩʪʘʣʠ ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʘʩʩʦʮʠʘʮʠʷ çɿʥʘʥʠʝè ʠ ʝy ʯʣʝʥʉʦʚʨʝʤʝʥʥʘʷ ʛʫʤʘʥʠʪʘʨʥʘʷ ʘʢʘʜʝʤʠʷ. ʆʬʠʮʠ-

ʘʣʴʥʦʡ ʜʘʪʦʡ ʥʘʯʘʣʘ ʨʘʟʚʠʪʠʷ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʤʦʞʥʦ ʩʯʠʪʘʪʴ 30 ʤʘʷ 1997 

ʛʦʜʘ, ʠʤʝʥʥʦ ʪʦʛʜʘ ʚʳʰʝʣ ʧʨʠʢʘʟ  ̄1050 ʄʠʥʦʙʨʘʟʦʚʘʥʠʷ ʈʦʩʩʠʠ, ʜʘʶʱʠʡ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʩʪʠ 

ʵʢʩʧʝʨʠʤʝʥʪ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ. 

ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ (ʜʘʣʝʝ ɼʆ) ï ʛʠʙʢʘʷ ʩʠʩʪʝʤʘ, ʦʩʥʦʚʳʚʘʶʱʘʷʩʷ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ 

ʫʯʠʪʝʣʷ ʠ ʫʯʝʥʠʢʦʚ ʥʘ ʨʘʩʩʪʦʷʥʠʠ, ʦʪʨʘʞʘʶʱʘʷ ʚʩʝ ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʫʩʣʦʚʠʷ (ʮʝ-

ʣʠ, ʩʦʜʝʨʞʘʥʠʝ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʬʦʨʤʳ, ʩʨʝʜʩʪʚʘ ʦʙʫʯʝʥʠʷ) ʩʧʝʮʠʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʀʂʊ ʠ ʀʥʪʝʨ-

ʥʝʪ-ʪʝʭʥʦʣʦʛʠʡ. 

ɼʆ ʷʚʣʷʝʪʩʷ ʬʦʨʤʦʡ ʧʦʣʫʯʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʘʨʘʚʥʝ ʩ ʦʯʥʦʡ ʠ ʟʘʦʯʥʦʡ, ʧʨʠ ʢʦʪʦʨʦʡ ʚ ʧʨʦʮʝʩ-

ʩʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʣʫʯʰʠʝ ʪʨʘʜʠʮʠʦʥʥʳʝ ʠ ʧʝʨʝʜʦʚʳʝ ʤʝʪʦʜʳ, ʩʨʝʜʩʪʚʘ ʠ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ, ʦʩʥʦʚʘʥ-

ʥʳʝ ʥʘ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ [2]. 

ɺʳʜʝʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ɼʆ: 

- ɻʠʙʢʦʩʪʴ. ʃʶʙʦʡ ʯʝʣʦʚʝʢ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʯʠʪʴʩʷ ʩʪʦʣʴʢʦ ʚʨʝʤʝʥʠ, ʩʢʦʣʴʢʦ ʝʤʫ ʣʠʯʥʦ 
ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʦʩʚʦʝʥʠʷ ʧʨʦʛʨʘʤʤʳ, ʠ ʧʦʣʫʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʟʥʘʥʠʡ ʧʦ ʚʳʙʨʘʥʥʦʡ ʩʧʝʮʠʘʣʴʥʦ-

ʩʪʠ. 

- ʄʦʜʫʣʴʥʦʩʪʴ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʠʟ ʥʘʙʦʨʘ ʦʪʜʝʣʴʥʳʭ ʫʯʝʙʥʳʭ ʢʫʨʩʦʚ ʦʧʨʝʜʝʣʷʪʴ ʫʯʝʙʥʳʡ 
ʧʣʘʥ, ʢʦʪʦʨʳʡ ʦʪʚʝʯʘʣ ʙʳ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʠʣʠ ʛʨʫʧʧʦʚʳʤ ʧʦʪʨʝʙʥʦʩʪʷʤ. 

- ʇʘʨʘʣʣʝʣʴʥʦʩʪʴ. ʆʙʫʯʝʥʠʝ ʤʦʞʝʪ ʧʨʦʚʦʜʠʪʴʩʷ ʧʨʠ ʩʦʚʤʝʱʝʥʠʠ ʦʩʥʦʚʥʦʡ ʧʨʦʬʝʩʩʠʠ ʩ ʫʯʝ-

ʙʦʡ, ʙʝʟ ʦʪʨʳʚʘ ʦʪ ʨʘʙʦʯʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

- ɼʘʣʴʥʦʜʝʡʩʪʚʠʝ. ʈʘʩʩʪʦʷʥʠʝ ʦʪ ʤʝʩʪʘ ʥʘʭʦʞʜʝʥʠʷ ʫʯʝʥʠʢʘ ʜʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ 
(ʧʨʠ ʫʩʣʦʚʠʠ ʙʝʩʧʝʨʝʙʦʡʥʦʡ ʨʘʙʦʪʳ ʩʚʷʟʠ) ʥʝ ʷʚʣʷʝʪʩʷ ʧʨʝʧʷʪʩʪʚʠʝʤ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

- ʆʭʚʘʪ. ʋʯʝʥʠʢʠ ʠʤʝʶʪ ʜʦʩʪʫʧ ʢʦ ʤʥʦʞʝʩʪʚʫ ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ (ʵʣʝʢʪʨʦʥʥʳʤ ʙʠʙ-

ʣʠʦʪʝʢʘʤ, ʙʘʟʘʤ ʜʘʥʥʳʭ), ʘ ʢʨʦʤʝ ʪʦʛʦ ʤʦʛʫʪ ʦʙʱʘʪʴʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʯʝʨʝʟ ʩʝʪʠ 

ʩʚʷʟʠ ʠʣʠ ʩ ʧʦʤʦʱʴʶ ʜʨʫʛʠʭ ʩʨʝʜʩʪʚ ʀʊ. 

- ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ. ɼʆ ʦʙʭʦʜʠʪʩʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʥʘ 10ï50% ʜʝʰʝʚʣʝ, ʟʘ ʩʯʝʪ ʙʦʣʝʝ ʵʬʬʝʢ-

ʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʫʯʝʙʥʳʭ ʧʣʦʱʘʜʝʡ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ. 

ʌʦʨʤʳ ɼʆ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʥʝʩʢʦʣʴʢʦ ʯʘʩʪʝʡ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ï ʵʪʦ ʵʬʬʝʢʪʠʚʥʳʡ ʩʧʦ-

ʩʦʙ ʫʩʚʦʝʥʠʷ ʨʘʟʣʠʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ: 

1. ɸʫʜʠʦʚʠʟʫʘʣʴʥʳʝ ʥʦʩʠʪʝʣʠ  

2. ʂʦʤʧʴʶʪʝʨʥʦʝ ʦʙʫʯʝʥʠʝ, ʘʩʠʥʭʨʦʥʥʘʷ ʵʣʝʢʪʨʦʥʥʘʷ ʧʦʯʪʘ.  

3. ɺʠʜʝʦʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʠʥʪʝʨʥʝʪʫ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ.  

4. ɺʠʜʝʦʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʮʠʬʨʦʚʦʤʫ ʚʳʜʝʣʝʥʥʦʤʫ ʩʧʫʪʥʠʢʦʚʦʤʫ ʢʘʥʘʣʫ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʠ-

ʜʝʦʢʦʤʧʨʝʩʩʠʠ.  

5. ɺʠʜʝʦʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʘʥʘʣʦʛʦʚʦʤʫ ʩʧʫʪʥʠʢʦʚʦʤʫ ʢʘʥʘʣʫ.  

6. ʀʥʪʝʨʘʢʪʠʚʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ  

7. ʕʣʝʢʪʨʦʥʥʳʝ ʞʫʨʥʘʣʳ  

8. ʂʦʤʧʴʶʪʝʨʥʳʝ ʦʙʫʯʘʶʱʠʝ ʧʨʦʛʨʘʤʤʳ (ʵʣʝʢʪʨʦʥʥʳʝ ʫʯʝʙʥʠʢʠ)  
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʚʳʜʝʣʷʶʪ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʦʨʛʘ-

ʥʠʟʘʮʠʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ: 

1. ʆʙʨʘʟʦʚʘʥʠʝ ʧʦ ʩʠʩʪʝʤʝ ʵʢʩʪʝʨʥʘʪʘ; 

2. ʋʥʠʚʝʨʩʠʪʝʪʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ; 

3. ʆʙʨʘʟʦʚʘʥʠʝ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʚ ʩʝʪʠ ʥʝʩʢʦʣʴʢʠʭ ʫʯʝʙʥʳʭ ʟʘ-

ʚʝʜʝʥʠʡ; 

4. ʉʦʟʜʘʥʠʝ ʘʚʪʦʥʦʤʥʳʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʥʘ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʤʝʪʦʜʘʭ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ; 

5. ʃʦʢʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʘʚʪʦʥʦʤʥʳʭ ʦʙʫʯʘʶʱʠʭ ʩʠʩʪʝʤʘʭ; 

6. ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʦʙʲʝʜʠʥʝʥʥʦʝ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʩʧʦʩʦʙʘʤʠ, ʠʣʠ, ʠʥʘʯʝ, ʜʠʩ-

ʪʘʥʮʠʦʥʥʘʷ ʧʦʜʜʝʨʞʢʘ ʦʙʫʯʘʶʱʝʛʦ ʧʨʦʮʝʩʩʘ. 

ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʰʠʨʦʢʠʡ ʨʷʜ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʠʥʜʠ-

ʚʠʜʫʘʣʴʥʦ ʜʣʷ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʩʚʦʝʥʠʷ ʤʘʪʝʨʠʘʣʘ. 

ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ: 

ʃʝʢʮʠʷ 

ʃʝʢʮʠʦʥʥʦʝ ʟʘʥʷʪʠʝ ʚ ʩʠʩʪʝʤʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʷʚʣʷʝʪ ʩʦʙʦʡ ʦʧʨʝʜʝʣʝʥʥʳʡ ʥʘʙʦʨ 

ʩʪʨʘʥʠʮ (ʧʝʯʘʪʥʳʭ ʠʣʠ ʵʣʝʢʪʨʦʥʥʳʭ) ʩ ʥʫʞʥʳʤ ʫʯʝʙʥʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʢʦʪʦʨʳʡ ʩʪʫʜʝʥʪ ʜʦʣʞʝʥ ʠʟʫ-

ʯʠʪʴ ʠ ʫʩʚʦʠʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. ɿʘʯʘʩʪʫʶ ʣʝʢʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʘʫʜʠʦ- ʠʣʠ ʚʠʜʝʦʬʘʡʣʘ. ɺ ʦʙʦ-

ʠʭ ʩʣʫʯʘʷʭ ʞʠʚʦʡ ʢʦʥʪʘʢʪ ʫʯʝʥʠʢʘ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʠʩʢʣʶʯʝʥ. 

ʉʝʤʠʥʘʨ 

ʉʝʤʠʥʘʨʳ ʧʨʠ ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʦʙʫʯʝʥʠʠ ʤʦʛʫʪ ʧʨʦʚʦʜʠʪʴʩʷ ʢʘʢ ʚ ʩʠʥʭʨʦʥʥʦʤ, ʪʘʢ ʠ ʚ ʨʘʟʨʦʟ-

ʥʝʥʥʦʤ ʨʝʞʠʤʝ. ʆʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʵʣʝʢʪʨʦʥʥʳʝ ʦʙʩʫʞʜʝʥʠʷ, ʬʦʨʫʤʳ. 

ʉʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ 

ʇʨʠ ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʦʙʫʯʝʥʠʠ ʛʨʘʥʠʮʳ ʧʨʠʤʝʥʝʥʠʷ ʵʪʦʡ ʬʦʨʤʳ ʟʘʥʷʪʠʡ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠ-

ʨʷʶʪʩʷ. ʉʪʫʜʝʥʪʳ ʨʘʙʦʪʘʶʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʥʝ ʪʦʣʴʢʦ ʩ ʩʘʤʦʡ ʣʠʪʝʨʘʪʫʨʦʡ, ʥʦ ʠ ʩ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ 

ʧʨʦʛʨʘʤʤʘʤʠ, ʪʝʩʪʘʤʠ, ʙʘʟʘʤʠ ʜʘʥʥʳʭ. ʆʥʠ ʩʘʤʠ ʠʟʫʯʘʶʪ ʣʝʢʮʠʠ, ʛʦʪʦʚʷʪʩʷ ʢ ʩʝʤʠʥʘʨʘʤ ʠ ʧʨʘʢʪʠ-

ʯʝʩʢʠʤ ʨʘʙʦʪʘʤ.  

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ 

ʊʘʢʞʝ, ʢʘʢ ʠ ʧʨʠ ʦʯʥʦʡ ʬʦʨʤʝ, ʜʦ ʪʦʛʦ, ʢʘʢ ʧʨʠʩʪʫʧʠʪʴ ʢ ʨʘʙʦʪʝ ʥʘʜ ʨʝʬʝʨʘʪʦʤ ʠʣʠ ʢʫʨʩʦʚʦʡ, 

ʩʪʫʜʝʥʪ ʧʦʣʫʯʘʝʪ ʫ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʩʦʙʩʪʚʝʥʥʳʡ ʚʘʨʠʘʥʪ ʟʘʜʘʥʠʷ. 

ʋʯʝʙʥʘʷ ʢʦʥʩʫʣʴʪʘʮʠʷ 

ʇʨʠ ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʦʙʫʯʝʥʠʠ ʚʝʣʠʢ ʦʙʲʝʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʨʘʙʦʪ ʫʯʝʥʠʢʦʚ, ʧʦʵʪʦʤʫ ʥʝʦʙʭʦ-

ʜʠʤʦ ʩʦʟʜʘʪʴ ʜʣʷ ʥʠʭ ʧʦʩʪʦʷʥʥʫʶ ʧʦʜʜʝʨʞʢʫ ʩʦ ʩʪʦʨʦʥʳ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ. ʇʦʜʜʝʨʞʢʘ ʵʪʘ ʟʘʢʣʶʯʘʝʪ-

ʩʷ ʚ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʨʘʟʣʠʯʥʦʛʦ ʚʠʜʘ ʢʦʥʩʫʣʴʪʘʮʠʡ ʧʦ ʤʝʨʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʩʪʠ.  

ʋʯʝʙʥʳʝ ʦʣʠʤʧʠʘʜʳ 

ʆʨʛʘʥʠʟʘʪʦʨ ʦʣʠʤʧʠʘʜʳ ʜʘʝʪ ʫʯʠʪʝʣʶ ʠʥʩʪʨʫʢʮʠʠ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʪʝʩʪʦʚ, ʘ 

ʪʘʢʞʝ ʢʦʤʧʣʝʢʩ ʟʘʜʘʥʠʡ ʩ ʫʩʣʦʚʠʷʤʠ ʠʭ ʚʳʧʦʣʥʝʥʠʷ.  

ɼʠʧʣʦʤʳ ʧʦʙʝʜʠʪʝʣʷʤ ʤʦʛʫʪ ʙʳʪʴ ʦʪʧʨʘʚʣʝʥʳ ʢʘʢ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ, ʪʘʢ ʠ ʥʘ ʙʫʤʘʛʝ ʧʦ 

ʦʙʳʯʥʦʡ ʧʦʯʪʝ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʫʯʝʥʠʢʠ, ʦʩʦʙʝʥʥʦ ʚ ʧʨʦʬʠʣʴʥʳʭ ʢʣʘʩʩʘʭ, ʞʝʣʘʶʱʠʝ ʧʨʦʜʦʣʞʠʪʴ ʩʚʦʝ ʦʙʨʘʟʦʚʘ-

ʥʠʝ ʚ ɺʋɿʘʭ, ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ ʥʝʢʦʪʦʨʳʤʠ ʥʘʚʳʢʘʤʠ ʨʘʙʦʪʳ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʥʘ ʨʘʟʣʠʯʥʳʭ ʥʦʩʠʪʝ-

ʣʷʭ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩ ʠʥʪʝʨʥʝʪ ʨʝʩʫʨʩʘʤʠ, ʪʘʢ ʢʘʢ ʵʪʦ ʥʘʠʙʦʣʝʝ ʙʦʛʘʪʳʡ ʠ ʜʦʩʪʫʧʥʳʡ ʠʩʪʦʯʥʠʢ. 

ʇʨʦʬʠʣʴʥʳʝ ʢʣʘʩʩʳ ï ʵʪʦ ʩʚʷʟʫʶʱʝʝ ʟʚʝʥʦ ʢ ʚʳʩʰʝʤʫ ʠʣʠ ʩʨʝʜʥʝʤʫ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ ʦʙʨʘʟʦʚʘ-

ʥʠʶ. ʂʘʯʝʩʪʚʦ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʟʘʢʣʘʜʳʚʘʝʪʩʷ ʝʱʝ ʚ ʰʢʦʣʝ. ʇʨʦʬʠʣʴʥʦʝ ʦʙʫʯʝʥʠʝ ʩʪʘʨʰʠʭ 

ʢʣʘʩʩʦʚ ʧʦ ʟʘʜʫʤʢʝ ʦʙʷʟʘʥʦ ʧʦʤʦʛʘʪʴ ʥʘʠʣʫʯʰʝʡ ʧʦʜʛʦʪʦʚʢʝ ʫʯʝʥʠʢʦʚ ʢ ʧʨʦʜʦʣʞʝʥʠʶ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ ʟʥʘʢʦʤʠʪʴ ʠʭ ʩ ʚʳʙʨʘʥʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ, ʯʪʦʙʳ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʠʟʙʝʞʘʪʴ ʦʰʠʙʦʢ. 

ʇʦʵʪʦʤʫ ʧʨʦʬʠʣʴʥʳʝ ʢʣʘʩʩʳ ʧʨʠʦʙʨʝʪʘʶʪ ʦʩʦʙʳʡ ʩʪʘʪʫʩ ʚ ʰʢʦʣʴʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ. ʀʤʝʥʥʦ ʟʜʝʩʴ 

ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ ʠ, ʨʘʟʫʤʝʝʪʩʷ, ʥʨʘʚʩʪʚʝʥʥʦʝ ʨʘʟʚʠʪʠʝ 

ʯʝʣʦʚʝʢʘ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʨʠʪʠʯʝʩʢʦʛʦ ʠ ʪʚʦʨʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, ʫʤʝʥʠʝ ʨʘʙʦʪʘʪʴ ʩ ʠʥʬʦʨʤʘʮʠʝʡ. ɺ 

ʩʪʘʨʰʠʭ ʢʣʘʩʩʘʭ ʰʢʦʣʳ, ʝʱʝ ʚʦʟʤʦʞʥʦ ʥʘʚʝʨʩʪʘʪʴ ʫʧʫʱʝʥʥʦʝ ʚ ʥʝʧʦʣʥʦʡ ʩʨʝʜʥʝʡ ʰʢʦʣʝ, ʫʩʦʚʝʨ-

ʰʝʥʩʪʚʦʚʘʪʴ ʠʣʠ ʜʘʞʝ ʩʬʦʨʤʠʨʦʚʘʪʴ ʩ ʥʫʣʷ ʥʝʦʙʭʦʜʠʤʳʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʫʤʝʥʠʷ ʨʘʙʦʪʳ ʩ ʠʥ-

ʬʦʨʤʘʮʠʝʡ. ɺ ɺʋɿʘʭ ʜʣʷ ʵʪʦʛʦ ʥʝʪ ʚʨʝʤʝʥʠ, ʩʪʫʜʝʥʪʳ ʜʦʣʞʥʳ ʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠʦʙʨʝʪʝʥʥʳʤʠ ʚ ʰʢʦ-

ʣʝ ʫʤʝʥʠʷʤʠ ʜʣʷ ʨʝʰʝʥʠʷ ʩʣʦʞʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ. ʅʘʨʷʜʫ ʩ ʪʝʤ, ʦʙʝʩʧʝʯʠʪʴ ʢʘʯʝʩʪʚʦ ʦʙ-

ʨʘʟʦʚʘʥʠʷ ʚ ʧʨʦʬʠʣʴʥʳʭ ʢʣʘʩʩʘʭ ʚ ʩʨʝʜʥʝʡ ʰʢʦʣʝ ʚ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʧʝʜʘʛʦʛʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʥʝ ʛʦʪʦʚʳ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʬʠʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ ʥʘ ʥʝʦʙʭʦʜʠʤʦʤ ʫʨʦʚʥʝ, ʥʝ ʚʣʘʜʝʶʪ ʘʢʪʫʘʣʴʥʳʤʠ 

ʧʝʜʘʛʦʛʠʯʝʩʢʠʤʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʥʘʚʳʢʘʤʠ, ʘ ʠʥʦʛʜʘ ʠ ʫʛʣʫʙʣʝʥʥʳʤʠ ʟʥʘʥʠʷʤʠ ʚ ʦʧʨʝʜʝʣʝʥ-

ʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʜʘʞʝ ʩʘʤʘʷ ʧʨʦʜʚʠʥʫʪʘʷ ʰʢʦʣʘ ʥʝ ʩʧʦʩʦʙʥʘ ʧʨʝʜʦʩʪʘʚʠʪʴ ʜʦʩʪʘʪʦʯʥʳʡ ʚʳ-
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ʙʦʨ ʫʯʝʙʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʢʫʨʩʦʚ, ʦʪʚʝʯʘʶʱʠʭ ʠʭ ʠʥʪʝʨʝʩʘʤ ï ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝ-

ʥʠʝ ʚ ʨʘʟʣʠʯʥʳʭ ʝʛʦ ʤʦʜʝʣʷʭ ʦʢʘʟʳʚʘʝʪʩʷ ʩʘʤʳʤ ʦʯʝʚʠʜʥʳʤ ʤʝʪʦʜʦʤ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ.  

ɼʠʩʪʘʥʮʠʦʥʥʘʷ ʬʦʨʤʘ ʦʙʫʯʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʩʦʟʜʘʥʘ ʥʘ ʦʩʥʦʚʝ ʢʘʢʦʡ-ʣʠʙʦ ʰʢʦʣʳ, ʠʥʦʛʦ ʦʙʨʘ-

ʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ, ʛʜʝ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ (ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʢʘʜʨʦʚʘʷ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʠʯʝ-

ʩʢʘʷ) ʧʨʝʜʣʦʞʠʪʴ ʫʯʝʥʠʢʘʤ ʠʟ ʩʦʚʝʨʰʝʥʥʦ ʨʘʟʥʳʭ ʰʢʦʣ, ʨʝʛʠʦʥʦʚ ʪʦʪ ʧʨʦʬʠʣʴ, ʢʦʪʦʨʳʡ ʚʳʙʠʨʘʝʪ 

ʩʘʤ ʩʪʫʜʝʥʪ, ʦʙʝʩʧʝʯʠʚ ʧʨʠ ʵʪʦʤ ʢʘʯʝʩʪʚʝʥʥʦʝ ʦʙʫʯʝʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʧʝʜʘʛʦʛʠʯʝ-

ʩʢʠʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ.  

ʇʨʠ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʬʦʨʤʝ ʦʙʫʯʝʥʠʷ ʫʯʝʥʠʢʠ ʧʦʣʫʯʘʶʪ ʧʦʩʪʦʷʥʥʳʡ ʦʪʢʨʳʪʳʡ ʜʦʩʪʫʧ ʢ ʣʶʙʦʡ 

ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʣʠʪʝʨʘʪʫʨʝ, ʢʦʪʦʨʦʡ ʥʝ ʚʣʘʜʝʶʪ ʙʦʣʴʰʠʥʩʪʚʦ ʰʢʦʣʴʥʳʭ 

ʙʠʙʣʠʦʪʝʢ. ʋʯʠʪʳʚʘʷ ʪʦ, ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʩʦʚʨʝʤʝʥʥʳʝ ʫʯʝʥʠʢʠ, ʦʩʦʙʝʥʥʦ ʩʪʘʨʰʠʭ ʢʣʘʩʩʦʚ, 

ʢʨʘʡʥʝ ʙʳʩʪʨʦ ʠ, ʛʣʘʚʥʦʝ, ʩ ʙʦʣʴʰʠʤ ʠʥʪʝʨʝʩʦʤ ʦʚʣʘʜʝʚʘʶʪ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʬʦʨʤʦʡ ʦʙʫʯʝʥʠʷ, ʪʦ 

ʧʨʦʷʚʣʷʶʪʩʷ ʦʯʝʚʠʜʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʸ ʚ ʧʨʦʬʠʣʴʥʳʭ ʢʣʘʩʩʘʭ. 

ɺʝʩʴʤʘ ʚʝʣʠʢʘ ʧʦʪʨʝʙʥʦʩʪʴ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʣʷ ʤʝʞʰʢʦʣʴʥʳʭ ʧʨʦʬʠʣʴʥʳʭ ʢʫʨʩʦʚ. 

ʕʪʘ ʬʦʨʤʘ ʦʙʫʯʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʚʚʝʜʝʥʘ ʧʦ ʧʨʠʯʠʥʝ ʪʦʛʦ, ʯʪʦ ʜʘʣʝʢʦ ʥʝ ʚʦ ʚʩʝʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ 

ʠʤʝʶʪʩʷ ʨʝʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʘʙʦʪʳ ʧʨʦʬʠʣʴʥʳʭ ʢʣʘʩʩʦʚ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʦʜʥʦ-

ʚʨʝʤʝʥʥʦ. ʉʦʟʜʘʥʠʝ ʤʝʞʰʢʦʣʴʥʳʭ ʧʨʦʬʠʣʴʥʳʭ ʛʨʫʧʧ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʦʜʥʦʡ ʠʟ ʬʦʨʤ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʧʨʦʬʠʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʝʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ, ʥʦ ʠ ʦʧʪʠʤʘʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ ʩʦʦʪʥʦʰʝʥʠʷ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ, ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʜʨʦʚʦʛʦ ʧʦʪʝʥ-

ʮʠʘʣʘ, ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ, ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ. 

 ʉʘʤʦ ʩʦʙʦʡ, ʩʦʟʜʘʥʠʝ ʧʨʦʮʝʩʩʘ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʟʘ-

ʪʨʘʪʳ, ʚ ʦʩʥʦʚʥʦʤ, ʥʘ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʧʦʜʛʦʪʦʚʢʫ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ. ʅʦ ʵʪʠ ʟʘʪʨʘʪʳ 

ʥʝʩʨʘʚʥʠʤʦ ʤʝʥʴʰʝ, ʯʝʤ ʧʨʝʜʣʘʛʘʝʤʘʷ ʤʦʜʝʣʴ ʤʝʞʰʢʦʣʴʥʦʛʦ ʧʨʦʬʠʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʢʦʛʜʘ ʫʯʝʥʠʢʠ 

ʚʳʥʫʞʜʝʥʳ ʝʟʜʠʪʴ ʠʟ ʦʜʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʚ ʜʨʫʛʦʝ. ɸ ʛʣʘʚʥʦʝ, ʪʘʢʘʷ ʬʦʨʤʘ ʧʨʦ-

ʬʠʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦ ʧʦʤʦʞʝʪ, ʧʨʠ ʛʨʘʤʦʪʥʦʡ ʝʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʜʦʙʠʪʴʩʷ ʚʳʩʦʢʦʛʦ ʢʘ-

ʯʝʩʪʚʘ, ʫʯʠʪʳʚʘʪʴ ʠʥʪʝʨʝʩʳ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʛʦ ʯʠʩʣʘ ʫʯʘʱʠʭʩʷ, ʪ.ʝ. ʥʘ ʜʝʣʝ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʧʨʠʥʮʠʧ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʦʙʫʯʝʥʠʷ, ʦʙʲʷʚʣʝʥʥʳʡ ʧʨʠʦʨʠʪʝʪʥʳʤ ʧʨʠ ʚʚʝʜʝʥʠʠ ʧʨʦʬʠʣʴʥʦʛʦ ʦʙʫʯʝ-

ʥʠʷ. ɸʙʩʦʣʶʪʥʦ ʨʝʘʣʴʥʦ ʦʙʝʩʧʝʯʠʪʴ ʥʘ ʧʝʨʚʳʭ ʧʦʨʘʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʧʦʜʛʦʪʦʚʢʫ ʫʯʠʪʝʣʝʡ ʨʝ-

ʩʫʨʩʥʳʭ ʮʝʥʪʨʦʚ, ʧʨʠʚʣʝʯʴ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ ʢʘʜʨʳ ʚʫʟʦʚ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʨʘʩʰʠʨʝʥʠʝ ʛʨʘʥʠʮ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʷʚʣʷʝʪʩʷ ʟʘʢʦʥʦʤʝʨʥʳʤ ʧʨʦʮʝʩ-

ʩʦʤ, ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʚʩʝʛʦ ʤʠʨʦʚʦʛʦ ʩʦʦʙʱʝʩʪʚʘ. ʕʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚʦ ʚʩʝʭ ʦʪʨʘʩʣʷʭ ʯʝʣʦʚʝʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʦʙʨʘʟʦʚʘʥʠʠ. ʇʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ, ʙʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʩʪʘʣʘ ʚʦʟʤʦʞʥʘ ʥʦʚʘʷ 

ʠʩʢʫʩʩʪʚʝʥʥʘʷ ʬʦʨʤʘ ʦʙʫʯʝʥʠʷ - ʜʠʩʪʘʥʮʠʦʥʥʘʷ, ʢʦʪʦʨʘʷ ʚʙʠʨʘʝʪ ʚ ʩʝʙʷ ʣʫʯʰʠʝ ʯʝʨʪʳ ʪʨʘʜʠʮʠʦʥʥʳʭ 

ʬʦʨʤ - ʦʯʥʦʡ, ʟʘʦʯʥʦʡ, ʵʢʩʪʝʨʥʘʪʘ, ʠ ʭʦʨʦʰʦ ʩ ʥʠʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ. ʄʦʞʥʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ 

ʪʝʥʜʝʥʮʠʶ, ʢʦʛʜʘ ʚʩʝ ʠʟʚʝʩʪʥʳʝ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ ʦʙʲʝʜʠʥʷʪʩʷ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʚ ʦʜʥʫ ʝʜʠʥʫʶ ʬʦʨʤʫ ʩ 

ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʦʚʨʝʤʝʥʥʦʛʦ ɼʆ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚʠ-

ʜʝʦ/ʪʝʣʝʢʦʥʬʝʨʝʥʮʠʠ, ʠʥʪʝʨʥʝʪ ʠ ʜʨʫʛʠʝ ʩʠʩʪʝʤʳ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ çʩʙʣʠʟʠʪè ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʩʪʫ-

ʜʝʥʪʘ ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʧʨʠʙʣʠʟʠʪ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʢ ʪʨʘʜʠʮʠ-

ʦʥʥʦʤʫ, ʢ ʧʨʷʤʦʤʫ ʦʙʱʝʥʠʶ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʩʦ ʩʪʫʜʝʥʪʦʤ, ʣʝʢʪʦʨʘ ʩ ʘʫʜʠʪʦʨʠʝʡ, ʛʨʫʧʧʦʚʳʤ ʩʝʤʠ-

ʥʘʨʩʢʠʤ ʟʘʥʷʪʠʷʤ, ʠʩʧʳʪʘʥʥʳʭ ʩʪʦʣʝʪʠʷʤʠ ʠ ʟʘʨʝʢʦʤʝʥʜʦʚʘʚʰʠʭ ʩʝʙʷ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʜʠʩʪʘʥʮʠ-

ʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʟʘʯʘʩʪʫʶ ʥʘʟʳʚʘʶʪ ʬʦʨʤʦʡ ʦʙʫʯʝʥʠʷ XXI ʚʝʢʘ. 

ɺ ʈʦʩʩʠʠ ʠ ʟʘ ʨʫʙʝʞʦʤ ʠʤʝʝʪʩʷ ʢʦʣʦʩʩʘʣʴʥʳʡ ʦʧʳʪ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ɼʦʚʦʣʴʥʦ ʦʯʝ-

ʚʠʜʥʦ, ʯʪʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ʥʘʜ ʚʦʧʨʦʩʘʤʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝ-

ʥʠʷ, ʤʝʪʦʜʠʯʝʩʢʦʛʦ, ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʜʦʣʞʥʘ ʙʳʪʴ ʥʝʧʨʝʨʳʚʥʦʡ. ʄʦʞʥʦ ʙʳʪʴ ʫʚʝʨʝʥʥʳʤʠ, ʯʪʦ ʠʪʦʛʠ ʪʘʢʦʡ ʨʘʙʦʪʳ ʧʨʠʥʝʩʫʪ ʨʝʘʣʴʥʳʝ 

ʧʣʦʜʳ ʚ ʩʦʚʨʝʤʝʥʥʳʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʘ ʪʘʢʞʝ ʚ ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ. 
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ɼ.ʖ. ʊʝʨʝʱʝʥʢʦ, ʘʩʧʠʨʘʥʪ 

ʆ.ɸ. ʃʦʛʠʥʦʚ, ʤʘʛʠʩʪʨʘʥʪ 

ʄ.ʉ. ʏʫʤʘʢ-ɾʫʥʴ, ʩʪʫʜʝʥʪ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɸ.ɸ. ʃʝʞʝʙʦʢʦʚ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʛ. ʊʘʛʘʥʨʦʛ, ʀʥʩʪʠʪʫʪ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʖʞʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʇʆɼʉʀʉʊɽʄɸ ɸʅɸʃʀɿɸ ʊɽʉʊʆɺʓʍ ɿɸɼɸʅʀʁ  
ʀ ʈɽɿʋʃʔʊɸʊʆɺ ʊɽʉʊʀʈʆɺɸʅʀʗ 

ʄʠʨʦʚʦʡ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʡ ʦʧʳʪ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʧʝʜʘʛʦʛʠʯʝ-

ʩʢʠʭ ʪʝʩʪʦʚ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʠ ʘʪʪʝʩʪʘʮʠʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʟʥʘʥʠʡ ʠ ʩʬʝʨʘʭ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ. ʊʝʩʪʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʘʤʦʦʙʫʯʝʥʠʷ ʠ ʩʘʤʦʢʦʥʪʨʦʣʷ, ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʜʦʩʪʘʪʦʯʥʦ 

ʦʙʲʝʢʪʠʚʥʫʶ ʦʮʝʥʢʫ ʫʨʦʚʥʷ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ, ʚʳʷʚʠʪʴ ʧʨʦʙʝʣʳ ʚ ʦʙʫʯʝʥʠʠ. 

ɺ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʤʧʴʶʪʝʨʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ. ʂʦʤʧʴʶʪʝʨʥʦʝ ʪʝʩ-

ʪʠʨʦʚʘʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʟʥʘʥʠʡ, ʨʝʛʫʣʷʨʥʦʩʪʴ ʝʛʦ ʧʨʦʚʝʜʝʥʠʷ, ʧʦʣʥʫʶ, 

ʦʙʲʝʢʪʠʚʥʫʶ ʧʨʦʚʝʨʢʫ ʟʥʘʥʠʷ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʝʜʠʥʩʪʚʦ ʪʨʝʙʦʚʘʥʠʡ, ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫʥʘʨʦʜ-

ʥʳʤ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ, ʚʫʟʦʚʩʢʠʤ ʩʪʘʥʜʘʨʪʘʤ. ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʦʙʲʝʢʪʠʚʥʦʩʪʴ, ʥʘ-

ʜʝʞʥʦʩʪʴ ʦʮʝʥʢʠ ʟʥʘʥʠʡ, ʜʨʫʛʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘ-

ʥʳ ʣʠʰʴ ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʩʦʜʝʨʞʘʥʠʠ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ, ʢʘʯʝʩʪʚʝ ʪʝʩʪʦʚ. 

ʇʦ ʦʮʝʥʢʘʤ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʜʠʩʮʠʧʣʠʥʘʨʥʳʭ, 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ, ʘ ʪʘʢʞʝ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʭ ʪʝʩʪʦʚ ʪʘʢʦʚʳʤʠ ʥʝ ʷʚʣʷʶʪʩʷ. ʅʝ ʚʳʧʦʣʥʷʝʪʩʷ ʦʙʷ-

ʟʘʪʝʣʴʥʘʷ ʧʨʦʚʝʨʢʘ ʢʘʯʝʩʪʚʘ ʪʝʩʪʘ, ʚ ʪ.ʯ. ʥʘʜʝʞʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʩʪʘʪʠʩʪʠʢʠ, ʥʝ ʧʨʦʚʦʜʠʪʩʷ ʥʝʟʘʚʠʩʠ-

ʤʘʷ ʵʢʩʧʝʨʪʠʟʘ. ɺ ʣʫʯʰʝʤ ʩʣʫʯʘʝ ʨʝʮʝʥʟʠʨʫʝʪʩʷ ʠ ʦʙʩʫʞʜʘʝʪʩʷ ʙʝʟ ʵʤʧʠʨʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʠ ʩʦʩʪʘʚ ʠ 

ʩʦʜʝʨʞʘʥʠʝ ʚʦʧʨʦʩʦʚ, ʥʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʠʭ ʪʨʫʜʥʦʩʪʠ. ʄʥʦʛʠʝ ʚʦʧʨʦʩʳ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʪʨʝʙʦʚʘʥʠʷʤ, ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʢ ʟʘʜʘʥʠʷʤ ʚ ʪʝʩʪʦʚʦʡ ʬʦʨʤʝ [1]. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʘʥʘʣʠʟ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ ʩ ʧʦʤʦʱʴʶ ʜʘʥʥʦʡ 

ʧʦʜʩʠʩʪʝʤʳ ʧʦʟʚʦʣʠʪ ʦʙʣʝʛʯʠʪʴ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ, ʧʨʦʭʦʜʷʱʠʭ ʧʨʦʚʝʨʢʠ ʥʘ ʥʘʜʞy-

ʥʦʩʪʴ ʠ ʚʘʣʠʜʥʦʩʪʴ ʪʝʩʪʦʚ. 

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʨʘʟʨʘʙʦʪʢʠ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʥʝʧʨʠʝʤʣʝʤʳʭ ʠʣʠ ʩʧʦʨʥʳʭ ʧʦ ʨʘʟ-

ʥʳʤ ʢʨʠʪʝʨʠʷʤ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ, ʚʦʟʤʦʞʥʦʩʪʴ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟ ʚʦʧʨʦʩʘ ʥʘ ʦʩʥʦʚʝ ʢʣʘʩʩʠʯʝʩʢʦʡ ʠ 

ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʦʨʠʡ ʪʝʩʪʠʨʦʚʘʥʠʷ (CRT ʠ IRT), ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʦʩʪʴ ʠ ʩʝʪʝʚʦʡ ʭʘʨʘʢʪʝʨ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʜʨʫʞʝʩʪʚʝʥʥʳʡ ʛʨʘʬʠʯʝʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

1. ʎʝʣʴ ʠ ʟʘʜʘʯʠ ʨʘʟʨʘʙʦʪʢʠ ʧʦʜʩʠʩʪʝʤʳ ʘʥʘʣʠʟʘ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ 

ʎʝʣʴʶ ʨʘʟʨʘʙʦʪʢʠ ʧʦʜʩʠʩʪʝʤʳ ʘʥʘʣʠʟʘ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡʠ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʩʪʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʘʥʘʣʠʟʘ ʙʘʥʢʦʚ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦʟʚʦʣʷʝʪ ʫʩʢʦʨʠʪʴ ʠ ʫʣʫʯʰʠʪʴ 

ʢʘʯʝʩʪʚʦ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ, ʘ ʟʥʘʯʠʪ ʠ ʚʩʝʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʚ ʮʝʣʦʤ.  

ɿʘʜʘʯʘʤʠ ʩʦʟʜʘʥʠʷ ʧʦʜʩʠʩʪʝʤʳ ʘʥʘʣʠʟʘ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡʠ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʩʪʠʨʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ 

[2]: 

¶ ʧʨʦʚʝʜʝʥʠʝ ʵʤʧʠʨʠʯʝʩʢʦʡ ʘʧʨʦʙʘʮʠʠ ʟʘʜʘʥʠʡ ʚ ʪʝʩʪʦʚʦʡ ʬʦʨʤʝ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ 
ʜʘʥʥʳʭ. ʀʪʦʛ ʵʪʦʛʦ ʵʪʘʧʘ ï ʦʪʙʦʨ ʟʘʜʘʥʠʡ, ʦʙʣʘʜʘʶʱʠʭ ʪʝʩʪ ʦʙʨʘʟʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʊʘʢʠʝ ʟʘʜʘ-

ʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʘʣʝʝ ʜʣʷ ʢʦʤʧʦʟʠʮʠʠ ʪʝʩʪʘ ʩʪʨʫʢʪʫʨʳ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ; 

¶ ʰʢʘʣʠʨʦʚʘʥʠʝ ʪʝʩʪʦʚʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʈʝʟʫʣʴʪʘʪʦʤ ʵʪʦʛʦ ʷʚʣʷʶʪʩʷ ʜʚʝ ʰʢʘʣʳ. ʇʝʨʚʘʷ ï ʰʢʘ-

ʣʘ ʪʝʩʪʦʚʳʭ ʙʘʣʣʦʚ ʠʩʧʳʪʫʝʤʳʭ, ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʘʷ ʚ ʙʘʣʣʳ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ʣʘʪʝʥʪʥʦʡ ʧʝʨʝʤʝʥ-

ʥʦʡ. ɺʪʦʨʘʷ ʰʢʘʣʘ ï ʤʝʨʘ ʪʨʫʜʥʦʩʪʠ ʟʘʜʘʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ ʪʦʡ ʞʝ ʰʢʘʣʝ ʣʦʛʠʪʦʚ. 

2. ʄʝʪʦʜʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʦʝʢʪʘ 

2.1 ɺʳʙʦʨ ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʣʦʞʝʥʠʷ 

ʇʦʩʪʘʚʣʝʥʥʘʷ ʟʘʜʘʯʘ ʦʪʥʦʩʠʪʩʷ ʢ ʢʣʘʩʩʫ ʩʦʟʜʘʥʠʷ ʤʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʚʝʙ ï ʧʨʠʣʦʞʝʥʠʡ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʙʳʣʠ ʚʳʙʨʘʥʳ ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ PHP ʠ JavaScript, ʜʣʷ 

ʨʘʙʦʪʳ ʩ ʛʨʘʬʠʢʘʤʠ ʧʨʠʤʝʥʷʣʘʩʴ ʪʝʭʥʦʣʦʛʠʷ SVG. ɼʣʷ ʭʨʘʥʝʥʠʷ ʠ ʨʘʙʦʪʳ ʩ ʜʘʥʥʳʤʠ ʠʩʧʦʣʴʟʦʚʘ-

ʣʘʩʴ ʉʋɹɼ MySQL. 

ɺ ʦʙʣʘʩʪʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʜʣʷ ʩʝʪʠ, PHP - ʦʜʠʥ ʠʟ ʧʦʧʫʣʷʨʥʝʡʰʠʭ ʩʢʨʠʧʪʦʚʳʭ ʷʟʳʢʦʚ ʙʣʘ-

ʛʦʜʘʨʷ ʩʚʦʝʡ ʧʨʦʩʪʦʪʝ, ʩʢʦʨʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ, ʙʦʛʘʪʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʠʩʭʦʜ-

ʥʳʭ ʢʦʜʦʚ ʥʘ ʦʩʥʦʚʝ ʣʠʮʝʥʟʠʠ PHP. PHP ʦʪʣʠʯʘʝʪʩʷ ʥʘʣʠʯʠʝʤ ʷʜʨʘ ʠ ʧʦʜʢʣʶʯʘʝʤʳʭ ʤʦʜʫʣʝʡ, çʨʘʩ-

ʰʠʨʝʥʠʡè: ʜʣʷ ʨʘʙʦʪʳ ʩ ʙʘʟʘʤʠ ʜʘʥʥʳʭ, ʩʦʢʝʪʘʤʠ, ʜʠʥʘʤʠʯʝʩʢʦʡ ʛʨʘʬʠʢʦʡ, ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʤʠ 

ʙʠʙʣʠʦʪʝʢʘʤʠ, ʜʦʢʫʤʝʥʪʘʤʠ ʬʦʨʤʘʪʘ PDF ʠ ʪ.ʧ. ʀʥʪʝʨʧʨʝʪʘʪʦʨ PHP ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʚʝʙ-ʩʝʨʚʝʨʫ ʣʠ-
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ʙʦ ʯʝʨʝʟ ʤʦʜʫʣʴ, ʩʦʟʜʘʥʥʳʡ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʵʪʦʛʦ ʩʝʨʚʝʨʘ (ʥʘʧʨʠʤʝʨ ʜʣʷ Apache ʠʣʠ IIS), ʣʠʙʦ ʚ ʢʘ-

ʯʝʩʪʚʝ GGI-ʧʨʠʣʦʞʝʥʠʷ [3].  

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʘʢʪʫʘʣʴʥʦʩʪʠ ʵʪʦʛʦ ʷʟʳʢʘ ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ 20 ʤʠʣʣʠʦʥʦʚ ʩʘʡʪʦʚ, ʨʘʙʦʪʘʶʱʠʭ 

ʥʘ PHP, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ ʧʷʪʦʡ ʯʘʩʪʠ ʚʩʝʭ ʜʦʤʝʥʦʚ ʀʥʪʝʨʥʝʪʘ.  

JavaScript ï ʩʢʨʠʧʪʦʚʳʡ ʷʟʳʢ, ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʶʱʠʡʩʷ ʧʨʠ ʩʦʟʜʘʥʠʠ ʩʮʝʥʘʨʠʝʚ ʧʦʚʝʜʝʥʠʷ 

ʙʨʘʫʟʝʨʘ, ʚʩʪʨʘʠʚʘʝʤʳʭ ʚ ʚʝʙ-ʩʪʨʘʥʠʮʳ. ɺ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, JavaScript ʧʦʣʥʦʩʪʴʶ ʟʘʥʠʤʘʝʪ ʥʠʰʫ 

ʙʨʘʫʟʝʨʥʳʭ ʷʟʳʢʦʚ. 

JavaScript ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ ʩʚʦʡʩʪʚ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʷʟʳʢʘ, ʥʦ ʙʣʘʛʦʜʘʨʷ ʧʨʦʪʦʪʠʧʠ-

ʨʦʚʘʥʠʶ ʧʦʜʜʝʨʞʢʘ ʦʙʲʝʢʪʦʚ ʚ ʥʸʤ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʆʆ ʷʟʳʢʦʚ. ʂʨʦʤʝ ʪʦʛʦ, JavaScript 

ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ ʩʚʦʡʩʪʚ ʧʨʠʩʫʱʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʷʟʳʢʘʤ ï ʬʫʥʢʮʠʠ ʢʘʢ ʦʙʲʝʢʪʳ ʧʝʨʚʦʛʦ ʫʨʦʚʥʷ, 

ʦʙʲʝʢʪʳ ʢʘʢ ʩʧʠʩʢʠ, ʟʘʤʳʢʘʥʠʷ, ʘʥʦʥʠʤʥʳʝ ʬʫʥʢʮʠʠ. ɺʩʸ ʵʪʦ ʧʨʠʜʘʸʪ ʷʟʳʢʫ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʛʠʙ-

ʢʦʩʪʴ. 

SVG (ʦʪ ʘʥʛʣ. Scalable Vector Graphics ï ʤʘʩʰʪʘʙʠʨʫʝʤʘʷ ʚʝʢʪʦʨʥʘʷ ʛʨʘʬʠʢʘ) ï ʷʟʳʢ ʨʘʟʤʝʪʢʠ 

ʤʘʩʰʪʘʙʠʨʫʝʤʦʡ ʚʝʢʪʦʨʥʦʡ ʛʨʘʬʠʢʠ, ʚʭʦʜʷʱʠʡ ʚ ʧʦʜʤʥʦʞʝʩʪʚʦ ʨʘʩʰʠʨʷʝʤʦʛʦ ʷʟʳʢʘ ʨʘʟʤʝʪʢʠ XML, 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʧʠʩʘʥʠʷ ʜʚʫʤʝʨʥʦʡ ʚʝʢʪʦʨʥʦʡ ʛʨʘʬʠʢʠ ʠ ʩʤʝʰʘʥʥʦʡ ʚʝʢʪʦʨʥʦ/ʨʘʩʪʨʦʚʦʡ ʛʨʘʬʠʢʠ. 

ʇʦʜʜʝʨʞʠʚʘʝʪ ʢʘʢ ʥʝʧʦʜʚʠʞʥʫʶ, ʪʘʢ ʘʥʠʤʠʨʦʚʘʥʥʫʶ ʠ ʠʥʪʝʨʘʢʪʠʚʥʫʶ ʛʨʘʬʠʢʫ. 

MySQL ï ʩʚʦʙʦʜʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ (ʉʋɹɼ). MySQL ʷʚʣʷʝʪʩʷ ʨʝʰʝʥʠʝʤ 

ʜʣʷ ʤʘʣʳʭ ʠ ʩʨʝʜʥʠʭ ʧʨʠʣʦʞʝʥʠʡ. ɺʭʦʜʠʪ ʚ LAMP. ʆʙʳʯʥʦ MySQL ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʩʝʨʚʝʨʘ, 

ʢ ʢʦʪʦʨʦʤʫ ʦʙʨʘʱʘʶʪʩʷ ʣʦʢʘʣʴʥʳʝ ʠʣʠ ʫʜʘʣʸʥʥʳʝ ʢʣʠʝʥʪʳ, ʦʜʥʘʢʦ ʚ ʜʠʩʪʨʠʙʫʪʠʚ ʚʭʦʜʠʪ ʙʠʙʣʠʦʪʝʢʘ 

ʚʥʫʪʨʝʥʥʝʛʦ ʩʝʨʚʝʨʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʚʢʣʶʯʘʪʴ MySQL ʚ ʘʚʪʦʥʦʤʥʳʝ ʧʨʦʛʨʘʤʤʳ[1]. 

2.2 ʀʥʪʝʛʨʘʮʠʷ ʠ ʨʘʩʰʠʨʝʥʠʝ ʧʦʜʩʠʩʪʝʤʳ 

ɼʘʥʥʘʷ ʧʦʜʩʠʩʪʝʤʘ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ: 

1. ɺʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʘʥʘʣʠʟʘ ʬʘʡʣʦʚ ʧʦʧʫʣʷʨʥʳʭ 

ʩʠʩʪʝʤ ʩʦʟʜʘʥʠʷ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ ʠ ʧʨʦʚʝʜʝʥʠʷ ʪʝʩʪʠʨʦʚʘʥʠʷ. ʊʘʢʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʫʚʝʣʠʯʠʪ ʫʜʦʙ-

ʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʜʩʠʩʪʝʤʳ ʪʝʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʶʪ ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʚʘʨʠʪʝʣʴ-

ʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʚ ʧʦʧʫʣʷʨʥʳʭ ʩʠʩʪʝʤʘʭ ʩʦʟʜʘʥʠʷ ʪʝʩʪʦʚ, ʟʘ ʩʯʸʪ ʪʦʛʦ, ʯʪʦ ʥʝ ʙʫʜʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʧʨʠʚʦʜʠʪʴ ʵʪʠ ʨʝʟʫʣʴʪʘʪʳ ʢ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʦʤʫ ʚʠʜʫ ʚʨʫʯʥʫʶ. 

2. ʇʨʦʚʝʜʝʥʠʝ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʰʢʘʣʠʨʦʚʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʦʮʝʥʢʘ ʟʥʘʥʠʡ ʪʝʩʪʠʨʫʝʤʳʭ. ʊʘʢʦʝ 
ʨʘʩʰʠʨʝʥʠʝ ʫʚʝʣʠʯʠʪ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʜʩʠʩʪʝʤʳ ʟʘ ʩʯʸʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʚʪʦʨʥʦʛʦ ʘʥʘ-

ʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʩʪʠʨʦʚʘʥʠʷ. 

3. ɺ ʧʝʨʩʧʝʢʪʠʚʝ ï ʠʥʪʝʛʨʘʮʠʷ ʚ ʢʘʯʝʩʪʚʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʤʦʜʫʣʷ ʩ ʢʘʢʦʡ-ʣʠʙʦ ʩʠʩʪʝʤʦʡ 

ʩʦʟʜʘʥʠʷ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ. ʊʘʢʦʝ ʨʘʩʰʠʨʝʥʠʝ ʧʦʟʚʦʣʠʪ ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʚʝʩʴ ʮʠʢʣ ʩʦʟ-

ʜʘʥʠʷ ʪʝʩʪʦʚ ï ʦʪ ʩʦʟʜʘʥʠʷ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ, ʜʦ ʚʳʩʪʘʚʣʝʥʠʷ ʦʮʝʥʦʢ ʫʯʘʱʠʤʩʷ.  

3. ɸʨʭʠʪʝʢʪʫʨʘ ʧʦʜʩʠʩʪʝʤʳ ʘʥʘʣʠʟʘ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʥʘʜ ʜʘʥʥʳʤ ʧʨʦʝʢʪʦʤ ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʧʦʜʩʠʩʪʝʤʘ ʙʳʣʘ ʜʝʢʦʤʧʦʟʠʨʦʚʘʥʘ 

ʥʘ ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ [4]: 

¶ ʇʦʜʩʠʩʪʝʤʘ çɸʚʪʦʨʠʟʘʮʠʠè  

¶ ʇʦʜʩʠʩʪʝʤʘ çʈʝʛʠʩʪʨʘʮʠʠè  

¶ ʇʦʜʩʠʩʪʝʤʘ çɺʚʦʜʘ ʜʘʥʥʳʭè  

¶ ʇʦʜʩʠʩʪʝʤʘ çɸʥʘʣʠʟʘ ʄʊè  

¶ ʇʦʜʩʠʩʪʝʤʘ çʈʘʙʦʪʘ ʩ ʚʦʧʨʦʩʘʤʠè  

¶ ʇʦʜʩʠʩʪʝʤʘ ʨʘʙʦʪʳ ʩ ɹɼ  

ɸʨʭʠʪʝʢʪʫʨʘ ʧʦʜʩʠʩʪʝʤʳ ʘʥʘʣʠʟʘ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʠʚʝʜʝʥʘ ʥʘ 

ʨʠʩʫʥʢʝ 1. 
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ʈʠʩ. 1. ɸʨʭʠʪʝʢʪʫʨʘ ʧʦʜʩʠʩʪʝʤʳ ʘʥʘʣʠʟʘ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ɺ ʯʠʩʣʦ ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʚ ʜʘʥʥʦʤ ʤʦʜʫʣʝ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚʭʦʜʷʪ: ʯʘʪ, ʬʦʨʫʤ, ʘʜ-

ʨʝʩʥʘʷ ʢʥʠʛʘ, ʢʘʣʝʥʜʘʨʴ ʩʦʙʳʪʠʡ ʠ ʠʥʪʝʨʘʢʪʠʚʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʜʦʩʢʘ.  

ʇʨʠ ʧʦʤʦʱʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʜʦʩʢʠ ʙʳʣʘ ʨʝʘʣʠʟʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʙʳʩʪʨʦʛʦ 

ʦʧʦʚʝʱʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦ ʧʨʦʠʩʭʦʜʷʱʝʤ ʚ ʩʠʩʪʝʤʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʊʘʢʞʝ ʙʳʣʘ ʩʦʟʜʘʥʘ 

ʩʪʝʨʝʦʪʠʧʥʘʷ ʧʦʜʩʠʩʪʝʤʘ ʩʦʟʜʘʥʠʷ ʫʯʝʙʥʳʭ ʢʫʨʩʦʚ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʘʢ ʪʝʢʩʪʦʚʦʡ, ʪʘʢ ʠ ʛʨʘʬʠʯʝ-

ʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʠ ʧʦʜʩʠʩʪʝʤʘ ʦʙʫʯʘʝʤʦʛʦ, ʚ ʢʦʪʦʨʫʶ ʚʭʦʜʠʪ ʧʦʜʩʠʩʪʝʤʘ ʧʨʦʭʦʞʜʝʥʠʷ ʠʪʦʛʦʚʦʛʦ 

ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ. 

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʷʟʳʢ C++, ʘ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟ-

ʨʘʙʦʪʢʠ ʧʨʦʚʝʜʝʥʘ ʠʥʪʝʛʨʘʮʠʷ ʪʝʭʥʦʣʦʛʠʡ HTML. 

ɼʘʥʥʳʡ ʤʦʜʫʣʴ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʜʦʧʦʣʥʝʥʠʝ ʢ ʩʠʩʪʝʤʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩ 

ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʫʜʦʙʩʪʚʘ ʨʘʙʦʪʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʩʠʩʪʝʤʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝ-

ʥʠʷ. 

ʀʥʪʝʨʬʝʡʩʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʷʚʣʷʶʪʩʷ ʜʨʫʞʝʣʶʙʥʳʤʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʦʣʴʟʦʚʘʪʝ-

ʣʷʤ ʤʦʜʫʣʷ ʠ ʠʤʝʶʪ ʛʠʙʢʫʶ ʥʘʚʠʛʘʮʠʦʥʥʫʶ ʩʪʨʫʢʪʫʨʫ. ʈʘʟʨʘʙʦʪʘʥʳ ʩʨʝʜʩʪʚʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʣʴ-

ʟʦʚʘʪʝʣʝʡ, ʙʘʟʠʨʫʶʱʠʝʩʷ ʥʘ ʘʩʠʥʭʨʦʥʥʳʭ ʠ ʩʠʥʭʨʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ. 
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ɽ.ɸ. ʌʫʨʩʦʚʘ, ʩʪʫʜʝʥʪ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɽ.ɿ. ʅʠʢʦʥʦʚʘ, ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ɸʅɸʃʀɿ ɿɸɼɸʏ ʇʆ ʊɽʄɽ çʂʆɼʀʈʆɺɸʅʀɽ ʀʅʌʆʈʄɸʎʀʀè ɺ 

ʂʆʅʊʈʆʃʔʅʆ-ʀɿʄɽʈʀʊɽʃʔʅʓʍ ʄɸʊɽʈʀɸʃɸʍ ʆɻʕ ʀ ɽɻʕ 

ʀʟʫʯʝʥʠʝ ʪʝʤʳ çʂʦʜʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠè ʦʪʥʦʩʠʪʩʷ ʢ ʨʘʟʜʝʣʫ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʪʠʢʠ. 

ʂʫʨʩʳ ʠʥʬʦʨʤʘʪʠʢʠ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʠ ʧʨʦʬʠʣʴʥʦʡ ʰʢʦʣ ʧʦʩʪʨʦʝʥʳ ʧʦ ʧʨʠʥʮʠʧʫ ʧʨʝʝʤʩʪʚʝʥ-

ʥʦʩʪʠ, ʧʦʜʨʘʟʫʤʝʚʘʶʱʝʤ ʫʛʣʫʙʣʝʥʠʝ ʠ ʨʘʩʰʠʨʝʥʠʝ ʟʥʘʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʰʢʦʣʝ, ʥʘ ʧʨʦʬʠʣʴʥʦʡ ʩʪʫʧʝʥʠ. ʀʟʫʯʝʥʠʝ ʠʥʬʦʨʤʘʪʠʢʠ ʥʘ ʢʘʞʜʦʡ ʩʪʫʧʝʥʠ ʟʘʚʝʨʰʘʝʪʩʷ ʠʪʦʛʦʚʳʤ 

ʢʦʥʪʨʦʣʝʤ. ʂʦʥʪʨʦʣʴʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ (ʂʀʄ) ʦʙʝʠʭ ʩʪʫʧʝʥʝʡ ʩʦʜʝʨʞʘʪ ʟʘʜʘʥʠʷ ʧʦ ʪʝʤʝ 

çʂʦʜʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠè. ʂʨʦʤʝ ʪʦʛʦ, ʵʪʘ ʪʝʤʘ ʚʭʦʜʠʪ ʠ ʚ ʚʫʟʦʚʩʢʫʶ ʧʨʦʛʨʘʤʤʫ ʠʥʬʦʨʤʘʪʠʢʠ. 

ʇʦʵʪʦʤʫ ʚʘʞʥʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʦʜʝʨʞʘʥʠʝ ʂʀʄ ʚ ʟʘʜʘʥʠʷʭ ʆɻʕ ʠ ɽɻʕ ʩ ʮʝʣʴʶ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥ-

ʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʫʯʘʱʠʭʩʷ.  

ɺʩʷ ʪʝʤʘ çʂʦʜʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠè ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʟʫʯʝʥʠʝ ʩʧʦʩʦʙʦʚ ʢʦʜʠʨʦʚʘʥʠʷ ʚʩʝʭ ʚʠʜʦʚ 

ʠʥʬʦʨʤʘʮʠʠ (ʨʠʩ. 1). 

ʂʦʜʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ 

 

ʊʝʢʩʪ  ɻʨʘʬʠʢʘ  ʏʠʩʣʘ   ɿʚʫʢ 

 

ʈʠʩ. 1. ʉʦʩʪʘʚʣʷʶʱʠʝ ʪʝʤʳ çʂʦʜʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠè 

ʈʘʩʩʤʦʪʨʠʤ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ ʠʟ ʂʀʄ ʆɻʕ ʠ ɽɻʕ ʧʦ ʢʦʜʠʨʦʚʘʥʠʶ ʪʝʢʩʪʘ: 

 
ʆɻʕ 

ɿʘʜʘʯʘ 1. 

ɺʘʣʷ ʰʠʬʨʫʝʪ ʨʫʩʩʢʠʝ ʩʣʦʚʘ (ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ-

ʩʪʠ ʙʫʢʚ), ʟʘʧʠʩʳʚʘʷ ʚʤʝʩʪʦ ʢʘʞʜʦʡ ʙʫʢʚʳ ʝʸ 

ʢʦʜ: 

ɸ ɼ ʂ ʅ ʆ ʉ 

01 100 101 10 111 000 
 

ɽɻʕ 

ɿʘʜʘʯʘ 3. 

ɼʣʷ ʢʦʜʠʨʦʚʘʥʠʷ ʩʦʦʙʱʝʥʠʷ, ʩʦʩʪʦʷʱʝʛʦ ʪʦʣʴʢʦ ʠʟ ʙʫʢʚ 

A, B, C, D ʠ E, ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝʨʘʚʥʦʤʝʨʥʳʡ ʧʦ ʜʣʠʥʝ 

ʜʚʦʠʯʥʳʡ ʢʦʜ: 

A B C D E 

000 11 01 001 10 

ʂʘʢʦʝ (ʪʦʣʴʢʦ ʦʜʥʦ!) ʠʟ ʯʝʪʳʨʝʭ ʧʦʣʫʯʝʥʥʳʭ ʩʦʦʙʱʝʥʠʡ 

ʙʳʣʦ ʧʝʨʝʜʘʥʦ ʙʝʟ ʦʰʠʙʦʢ ʠ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʢʦʜʠʨʦʚʘʥʦ: 

1) 110000010011110 

2) 110000011011110 

3) 110001001001110 

4) 110000001011110 

 

ɿʘʜʘʯʘ 2. 

ɺ ʢʦʜʠʨʦʚʢʝ ʂʆʀ-8 ʢʘʞʜʳʡ ʩʠʤʚʦʣ ʢʦʜʠʨʫʝʪʩʷ 

ʦʜʥʠʤ ʙʘʡʪʦʤ. ʆʧʨʝʜʝʣʠʪʝ ʢʦʣʠʯʝʩʪʚʦ ʩʠʤʚʦʣʦʚ 

ʚ ʩʦʦʙʱʝʥʠʠ, ʝʩʣʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʲʝʤ ʩʦ-

ʦʙʱʝʥʠʷ ʚ ʵʪʦʡ ʢʦʜʠʨʦʚʢʝ ʨʘʚʝʥ 160 ʙʠʪ. 

1) 8 2) 16 3) 20 4) 160 

 

ɿʘʜʘʯʘ 4. 

ʊʝʢʩʪʦʚʳʡ ʜʦʢʫʤʝʥʪ ʭʨʘʥʠʣʩʷ ʚ 8-ʙʠʪʥʦʡ ʢʦʜʠʨʦʚʢʝ 

ʂʆʀ-8. ʕʪʦʪ ʜʦʢʫʤʝʥʪ ʙʳʣ ʧʨʝʦʙʨʘʟʦʚʘʥ ʚ 16-ʙʠʪʥʫʶ 

ʢʦʜʠʨʦʚʢʫ Unicode, ʧʨʠ ʵʪʦʤ ʨʘʟʤʝʨ ʧʘʤʷʪʠ, ʥʝʦʙʭʦʜʠ-

ʤʦʡ ʜʣʷ ʭʨʘʥʝʥʠʷ ʜʦʢʫʤʝʥʪʘ ʫʚʝʣʠʯʠʣʩʷ ʥʘ 4 ʂʙʘʡʪ. ʇʨʠ 

ʵʪʦʤ ʭʨʘʥʠʪʩʷ ʪʦʣʴʢʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʢʦʜʦʚ ʩʠʤʚʦ-

ʣʦʚ. ʋʢʘʞʠʪʝ, ʩʢʦʣʴʢʦ ʩʠʤʚʦʣʦʚ ʚ ʜʦʢʫʤʝʥʪʝ. ɺ ʦʪʚʝʪʝ 

ʟʘʧʠʰʠʪʝ ʪʦʣʴʢʦ ʯʠʩʣʦ. 

 

ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʧʨʠʤʝʨʘʭ ʬʦʨʤʫʣʠʨʦʚʢʘ ʟʘʜʘʥʠʷ ʥʝ ʠʟʤʝʥʷʝʪʩʷ. ʄʝʥʷʝʪʩʷ ʣʠʰʴ ʫʨʦʚʝʥʴ 

ʩʣʦʞʥʦʩʪʠ ʠ ʬʦʨʤʘ ʟʘʧʠʩʠ ʦʪʚʝʪʘ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʟʘʜʘʥʠʷʭ ɽɻʕ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʘʢʠʝ ʧʦʥʷʪʠʷ ʢʘʢ ʜʣʠ-

ʥʘ ʢʦʜʘ, ʥʝʨʘʚʥʦʤʝʨʥʳʡ ʢʦʜ, ʜʦʙʘʚʣʷʝʪʩʷ ʫʩʣʦʚʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʪʝʢʩʪʘ ʠʟ ʦʜʥʦʡ ʢʦʜʠʨʦʚʢʠ ʚ ʜʨʫ-

ʛʫʶ. ʆʩʥʦʚʥʦʡ ʧʨʠʥʮʠʧ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʥʝ ʠʟʤʝʥʷʝʪʩʷ. 

 

ʉʣʝʜʫʶʱʝʡ ʪʝʤʦʡ ʜʣʷ ʠʟʫʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʢʦʜʠʨʦʚʘʥʠʝ ʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʈʘʩʩʤʦʪʨʠʤ 

ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 
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ɿʘʜʘʯʘ 1. 

ɼʣʷ ʭʨʘʥʝʥʠʷ ʨʘʩʪʨʦʚʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʨʘʟʤʝʨʦʤ 

64*64 ʧʠʢʩʝʣʷ ʦʪʚʝʣʠ 512 ʙʘʡʪʦʚ ʧʘʤʷʪʠ. ʂʘʢʦʚʦ ʤʘʢ-

ʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʝ ʯʠʩʣʦ ʮʚʝʪʦʚ ʚ ʧʘʣʠʪʨʝ ʠʟʦʙʨʘ-

ʞʝʥʠʷ? 

ɽɻʕ 

ɿʘʜʘʯʘ 3. 

ʈʠʩʫʥʦʢ ʨʘʟʤʝʨʦʤ 32*1024 ʧʠʢʩʝʣʝʡ ʟʘʥʠʤʘʝʪ ʚ ʧʘʤʷ-

ʪʠ 28 ʂʙʘʡʪ (ʙʝʟ ʫʯʸʪʘ ʩʞʘʪʠʷ). ʅʘʡʜʠʪʝ ʤʘʢʩʠʤʘʣʴʥʦ 

ʚʦʟʤʦʞʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʮʚʝʪʦʚ ʚ ʧʘʣʠʪʨʝ ʠʟʦʙʨʘʞʝʥʠʷ. 

 

ɿʘʜʘʯʘ 2. 

ʋʢʘʞʠʪʝ ʤʠʥʠʤʘʣʴʥʳʡ ʦʙʲʝʤ ʧʘʤʷʪʠ (ʚ ʢʠʣʦʙʘʡʪʘʭ), 

ʜʦʩʪʘʪʦʯʥʳʡ ʜʣʷ ʭʨʘʥʝʥʠʷ ʣʶʙʦʛʦ ʨʘʩʪʨʦʚʦʛʦ ʠʟʦ-

ʙʨʘʞʝʥʠʷ ʨʘʟʤʝʨʦʤ 64*64 ʧʠʢʩʝʣʷ, ʝʩʣʠ ʠʟʚʝʩʪʥʦ, ʯʪʦ 

ʚ ʠʟʦʙʨʘʞʝʥʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʘʣʠʪʨʘ ʠʟ 256 ʮʚʝʪʦʚ. 

ʉʘʤʫ ʧʘʣʠʪʨʫ ʭʨʘʥʠʪʴ ʥʝ ʥʫʞʥʦ. 

 

ɿʘʜʘʯʘ 4. 

ʂʘʢʦʡ ʤʠʥʠʤʘʣʴʥʳʡ ʦʙʲʸʤ ʧʘʤ̫ ʪʠ (ʚ ʂʙʘʡʪ) ʥʫʞʥʦ 

ʟʘʨʝʟʝʨʚʠʨʦʚʘʪʴ, ʯʪʦʙʳ ʤʦʞʥʦ ʙʳʣʦ ʩʦʭʨʘʥʠʪʴ ʣʶʙʦʝ 

ʨʘʩʪʨʦʚʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʨʘʟʤʝʨʦʤ 128Ĭ128 ʧʠʢʩʝʣʝʡ 

ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʚ ʠʟʦʙʨʘʞʝʥʠʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

128 ʨʘʟʣʠʯʥʳʭ ʮʚʝʪʦʚ? ɺ ʦʪʚʝʪʝ ʟʘʧʠʰʠʪʝ ʪʦʣʴʢʦ ʮʝ-

ʣʦʝ ʯʠʩʣʦ, ʝʜʠʥʠʮʫ ʠʟʤʝʨʝʥʠʷ ʧʠʩʘʪʴ ʥʝ ʥʫʞʥʦ. 

 

ɿʘʜʘʯʠ ʥʘ ʢʦʜʠʨʦʚʘʥʠʝ ʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʂʀʄ ʆɻʕ, ʥʦ ʚ ʙʘʟʦʚʦʤ 

ʢʫʨʩʝ ʠʥʬʦʨʤʘʪʠʢʠ ʦʥʠ ʝʩʪʴ. ʉʨʘʚʥʝʥʠʝ ʟʘʜʘʯ ʙʘʟʦʚʦʛʦ ʫʨʦʚʥʷ ʠ ʧʨʠʤʝʨʦʚ ʂʀʄ ɽɻʕ ʧʦʢʘʟʳʚʘʝʪ, 

ʯʪʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝʥʷʝʪʩʷ ʬʦʨʤʫʣʠʨʦʚʢʘ ʟʘʜʘʥʠʡ, ʥʦ ʧʨʠʥʮʠʧ ʠʭ ʨʝʰʝʥʠʷ ʥʝ ʠʟʤʝʥʷʝʪʩʷ. ɺ ʟʘ-

ʜʘʥʠʷʭ ɽɻʕ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʥʷʪʠʝ ʨʝʟʝʨʚʠʨʦʚʘʥʠʝ ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʷʝʪʩʷ ʫʨʦʚʝʥʴ ʩʣʦʞʥʦʩʪʠ ʟʘ-

ʜʘʥʠʡ. 

ʅʘʠʙʦʣʝʝ ʩʣʦʞʥʦʡ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʷʚʣʷʝʪʩʷ ʢʦʜʠʨʦʚʘʥʠʝ ʯʠʩʣʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ: 
 

ʆɻʕ 

ɿʘʜʘʯʘ 1. 

ʇʝʨʝʚʝʜʠʪʝ ʯʠʩʣʦ 68 ʠʟ ʜʝʩʷʪʠʯʥʦʡ ʩʠʩʪʝʤʳ ʩʯʠʩʣʝ-

ʥʠʷ ʚ ʜʚʦʠʯʥʫʶ ʩʠʩʪʝʤʫ ʩʯʠʩʣʝʥʠʷ. ʉʢʦʣʴʢʦ ʝʜʠʥʠʮ 

ʩʦʜʝʨʞʠʪ ʧʦʣʫʯʝʥʥʦʝ ʯʠʩʣʦ? ɺ ʦʪʚʝʪʝ ʫʢʘʞʠʪʝ ʦʜʥʦ 

ʯʠʩʣʦ ð ʢʦʣʠʯʝʩʪʚʦ ʝʜʠʥʠʮ. 

ɽɻʕ 

ɿʘʜʘʯʘ 3. 

ɺ ʩʠʩʪʝʤʝ ʩʯʠʩʣʝʥʠʷ ʩ ʥʝʢʦʪʦʨʳʤ ʦʩʥʦʚʘʥʠʝʤ ʜʝʩʷ-

ʪʠʯʥʦʝ ʯʠʩʣʦ 57 ʟʘʧʠʩʳʚʘʝʪʩʷ ʢʘʢ 111. ʋʢʘʞʠʪʝ ʵʪʦ 

ʦʩʥʦʚʘʥʠʝ. 

 

 

ɿʘʜʘʯʘ 2. 

ʇʝʨʝʚʝʜʠʪʝ ʜʚʦʠʯʥʦʝ ʯʠʩʣʦ 1001011 ʚ ʜʝʩʷʪʠʯʥʫʶ 

ʩʠʩʪʝʤʫ ʩʯʠʩʣʝʥʠʷ. 

 

ɿʘʜʘʯʘ 4. 

ʏʝʤʫ ʨʘʚʥʘ ʩʫʤʤʘ ʯʠʩʝʣ 578 ʠ 4616? 

1) 10101012 

2) 1258 

3) ɸɿ16 

4) 7516 

 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʟʘʜʘʥʠʷ ʧʦʣʥʦʩʪʴʶ ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʫʩʣʦʚʠʶ ʠ ʨʝʰʝʥʠʶ. ʉʪʦʠʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ 

ʥʘ ʫʨʦʚʥʝ ʆɻʕ ʨʘʙʦʪʘ ʧʨʦʠʩʭʦʜʠʪ ʪʦʣʴʢʦ ʩ ʜʚʦʠʯʥʦʡ ʠ ʜʝʩʷʪʠʯʥʦʡ ʩʠʩʪʝʤʘʤʠ ʩʯʠʩʣʝʥʠʷ, ʜʨʫʛʠʝ ʥʝ 

ʟʘʜʝʡʩʪʚʦʚʘʥʳ. ɺ ʂʀʄ ɽɻʕ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʆɻʕ, ʥʝʦʙʭʦʜʠʤʦ ʫʤʝʪʴ ʥʘʭʦʜʠʪʴ ʦʩʥʦʚʘʥʠʝ ʥʝʢʦʪʦʨʦʛʦ 

ʯʠʩʣʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʚ ʜʝʩʷʪʠʯʥʦʡ ʬʦʨʤʝ, ʫʤʝʪʴ ʧʨʦʠʟʚʦʜʠʪʴ ʨʘʩʯʸʪ ʩ ʯʠʩʣʘʤʠ ʨʘʟʥʳʭ ʢʦʜʠʨʦʚʦʢ. 

ʋʨʦʚʝʥʴ ʩʣʦʞʥʦʩʪʠ ʥʝ ʩʦʧʦʩʪʘʚʠʤ. 

ʀ ʟʘʢʣʶʯʠʪʝʣʴʥʦʡ ʪʝʤʦʡ çʂʦʜʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠè ʷʚʣʷʝʪʩʷ ʢʦʜʠʨʦʚʘʥʠʝ ʟʚʫʢʦʚʦʡ ʠʥʬʦʨ-

ʤʘʮʠʠ: 
ɹʘʟʦʚʳʡ ʫʨʦʚʝʥʴ 

ɿʘʜʘʯʘ 1. 

ʆʧʨʝʜʝʣʠʪʴ ʦʙʲʝʤ ʧʘʤʷʪʠ ʜʣʷ ʭʨʘʥʝʥʠʷ ʤʦʥʦ-ʘʫʜʠʦ 

ʬʘʡʣʘ, ʚʨʝʤʷ ʟʚʫʯʘʥʠʷ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʣʷʝʪ 5 ʤʠʥʫʪ 

ʧʨʠ ʯʘʩʪʦʪʝ ʜʠʩʢʨʝʪʠʟʘʮʠʠ 44 ʢɻʮ ʠ ʛʣʫʙʠʥʝ ʢʦʜʠ-

ʨʦʚʘʥʠʷ 16 ʙʠʪ. 

ɽɻʕ 

ɿʘʜʘʯʘ 3. 

ʇʨʦʠʟʚʦʜʠʪʩʷ ʜʚʫʭʢʘʥʘʣʴʥʘʷ (ʩʪʝʨʝʦ) ʟʚʫʢʦʟʘʧʠʩʴ ʩ 

ʯʘʩʪʦʪʦʡ ʜʠʩʢʨʝʪʠʟʘʮʠʠ 8 ʢɻʮ ʠ ʛʣʫʙʠʥʦʡ ʢʦʜʠʨʦ-

ʚʘʥʠʷ 24 ʙʠʪ. ɿʘʧʠʩʴ ʜʣʠʪʩʷ 4 ʤʠʥʫʪʳ, ʝʝ ʨʝʟʫʣʴʪʘ-

ʪʳ ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ ʬʘʡʣ, ʩʞʘʪʠʝ ʜʘʥʥʳʭ ʥʝ ʧʨʦʠʟ-

ʚʦʜʠʪʩʷ. ʂʘʢʦʝ ʠʟ ʧʨʠʚʝʜʸʥʥʳʭ ʥʠʞʝ ʯʠʩʝʣ ʥʘʠʙʦ-

ʣʝʝ ʙʣʠʟʢʦ ʢ ʨʘʟʤʝʨʫ ʧʦʣʫʯʝʥʥʦʛʦ ʬʘʡʣʘ, ʚʳʨʘʞʝʥ-

ʥʦʤʫ ʚ ʤʝʛʘʙʘʡʪʘʭ? 

1) 11 2) 8 3) 13 4) 24 

 

ɿʘʜʘʯʘ 2. 

ʆʧʨʝʜʝʣʠʪʝ ʜʣʠʪʝʣʴʥʦʩʪʴ ʟʚʫʢʦʚʦʛʦ ʬʘʡʣʘ, ʢʦʪʦ-

ʨʳʡ ʫʤʝʩʪʠʪʩʷ ʥʘ ʛʠʙʢʦʡ ʜʠʩʢʝʪʝ 3,5 (ʧʨʠ ʥʠʟʢʦʤ 

ʢʘʯʝʩʪʚʝ ʟʚʫʢʘ: ʤʦʥʦ, 8 ʙʠʪ, 8 ʢɻʮ). ʋʯʪʠʪʝ, ʯʪʦ ʜʣʷ 

ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʥʘ ʪʘʢʦʡ ʜʠʩʢʝʪʝ ʚʳʜʝʣʷʝʪʩʷ 2847 

ʩʝʢʪʦʨʦʚ ʦʙʲʝʤʦʤ 512 ʙʘʡʪ. 

 

ɿʘʜʘʯʘ 4. 

ʆʙʲʝʤ ʩʚʦʙʦʜʥʦʡ ʧʘʤʷʪʠ ʥʘ ʜʠʩʢʝ ð 5,25 ʄʙ, ʨʘʟ-

ʨʷʜʥʦʩʪʴ ʟʚʫʢʦʚʦʡ ʧʣʘʪʳ ð 16. ʂʘʢʦʚʘ ʜʣʠʪʝʣʴ-

ʥʦʩʪʴ ʟʚʫʯʘʥʠʷ ʮʠʬʨʦʚʦʛʦ ʘʫʜʠʦʬʘʡʣʘ, ʟʘʧʠʩʘʥʥʦʛʦ 

ʩ ʯʘʩʪʦʪʦʡ ʜʠʩʢʨʝʪʠʟʘʮʠʠ 22,05 ʢɻʮ? 
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ʇʨʠʤʝʨʳ ʥʘ ʢʦʜʠʨʦʚʘʥʠʝ ʟʚʫʢʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʟʘʜʘʥʠʷʭ ʂʀʄ ʆɻʕ ʪʘʢʞʝ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ. 

ɽʩʣʠ ʩʨʘʚʥʠʪʴ ʂʀʄ ɽɻʕ ʩ ʙʘʟʦʚʳʤ ʫʨʦʚʥʝʤ, ʪʦ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʟʘʜʘʥʠʷ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʦʩʥʦʚʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʠʟʤʝʥʝʥʠʠ 

ʩʦʜʝʨʞʘʥʠʷ ʟʘʜʘʯ ʧʦ ʪʝʤʝ çʂʦʜʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠè ʚ ʂʀʄ ʧʦ ʆɻʕ ʠ ɽɻʕ: 

1. ʆʙʱʠʡ ʧʦʜʭʦʜ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯ ʧʦ ʢʦʜʠʨʦʚʘʥʠʶ ʪʝʢʩʪʘ ʩʦʭʨʘʥʷʝʪʩʷ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʫʩ-

ʣʦʞʥʝʥʠʝʤ ʚ ʟʘʜʘʥʠʷʭ ɽɻʕ. 

2. ʇʦʜʭʦʜ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯ ʧʦ ʢʦʜʠʨʦʚʘʥʠʶ ʛʨʘʬʠʢʠ ʩʦʭʨʘʥʷʝʪʩʷ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʠʟʤʝʥʝ-

ʥʠʝʤ ʚ ʬʦʨʤʫʣʠʨʦʚʢʝ ʠ ʫʩʣʦʞʥʝʥʠʠ ʟʘʜʘʥʠʡ ʚ ɽɻʕ. 

3. ʈʝʰʝʥʠʝ ʠ ʬʦʨʤʫʣʠʨʦʚʢʘ ʟʘʜʘʥʠʡ ʧʦ ʢʦʜʠʨʦʚʘʥʠʶ ʯʠʩʝʣ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ, ʪʘʢ ʢʘʢ 

ʟʘʜʘʥʠʷ ʂʀʄ ɽɻʕ ʧʨʝʜʣʘʛʘʶʪ ʫʤʝʥʠʝ ʨʘʙʦʪʘʪʴ ʩ ʩʠʩʪʝʤʘʤʠ ʩʯʠʩʣʝʥʠʷ ʩ ʧʨʦʠʟʚʦʣʴʥʳʤ ʦʩʥʦʚʘʥʠʝʤ, 

ʘ ʥʝ ʪʦʣʴʢʦ ʩ ʜʚʦʠʯʥʦʡ ʩʠʩʪʝʤʦʡ ʩʯʠʩʣʝʥʠʷ. 

4. ʆʙʱʠʡ ʧʨʠʥʮʠʧ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʧʦ ʢʦʜʠʨʦʚʘʥʠʶ ʟʚʫʢʘ ʩʦʭʨʘʥʷʝʪʩʷ. ʀʟʤʝʥʝʥʠʷ ʚ ʬʦʨʤʫʣʠ-

ʨʦʚʢʝ ʟʘʜʘʥʠʡ ʥʝ ʥʘʙʣʶʜʘʶʪʩʷ. ʇʨʦʩʣʝʞʠʚʘʝʪʩʷ ʫʧʨʦʱʝʥʠʝ ʟʘʜʘʥʠʡ ʚ ɽɻʕ. ɺʳʨʘʞʘʝʪʩʷ ʵʪʦ ʚ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʠ ʥʝʙʦʣʴʰʠʭ ʚʝʣʠʯʠʥ. 
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ɸ.ʉ. ʍʘʨʝʥʢʦ, ɸ.ʈ. ʄʘʤʠʪʦʚʘ, ʩʪʫʜʝʥʪʳ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʀ.ɸ. ʇʝʪʨʦʚʘ, ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ʛ. ʃʝʩʦʩʠʙʠʨʩʢ, ʃʝʩʦʩʠʙʠʨʩʢʠʡ ʬʠʣʠʘʣ ʉʠʙɻɸʋ 

ɺʆɿʄʆɾʅʆʉʊʀ ʇʈʀʄɽʅɽʅʀʗ ʉɽʈɺʀʉʆɺ WEB 2.0  
ʂɸʂ ʀʅʉʊʈʋʄɽʅʊɸʃʔʅʆʁ ʉʈɽɼʓ  

ɼʃʗ ʉʆɿɼɸʅʀʗ ʕʃɽʂʊʈʆʅʅʓʍ ʋʏɽɹʅʓʍ ʄɸʊɽʈʀɸʃʆɺ 

ʉʝʨʚʠʩʳ Web 2.0, ʠʣʠ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʝʚʳʝ ʩʝʨʚʠʩʳ ï ʩʦʚʨʝʤʝʥʥʳʝ ʩʨʝʜʩʪʚʘ, ʩʝʪʝʚʦʝ ʧʨʦ-

ʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʧʦʜʜʝʨʞʠʚʘʶʱʝʝ ʛʨʫʧʧʦʚʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

ʊʝʨʤʠʥ çWeb 2.0è ʚʧʝʨʚʳʝ ʩʪʘʣ ʠʩʧʦʣʴʟʦʚʘʪʴ ʊʠʤ ʆôʈʝʡʣʠ ʚ ʦʧʫʙʣʠʢʦʚʘʥʥʦʡ ʩʪʘʪʴʝ çWhat 

s̔Web 2.0è. ʊʠʤ ʆôʈʝʡʣʠ ʜʘʝʪ ʪʘʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ: çWeb 2.0 ï ʤʝʪʦʜʠʢʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ, ʢʦʪʦ-

ʨʳʝ ʧʫʪʝʤ ʫʯʝʪʘ ʩʝʪʝʚʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, ʩʪʘʥʦʚʷʪʩʷ ʪʝʤ ʣʫʯʰʝ, ʯʝʤ ʙʦʣʴʰʝ ʣʶʜʝʡ ʠʤʠ ʧʦʣʴʟʫʶʪʩʷ. 

ɺʘʞʥʦʡ ʯʝʨʪʦʡ Web 2.0 ʷʚʣʷʝʪʩʷ ʧʨʠʥʮʠʧ ʧʨʠʚʣʝʯʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʢ ʥʘʧʦʣʥʝʥʠʶ ʠ ʤʥʦʛʦʨʘʟʦʚʦ-

ʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʥʪʝʥʪʘè [6]. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʭ ʧʨʠʥʮʠʧʦʚ Web 2.0 ʷʚʣʷʝʪʩʷ çmashupè (çʩʤʝʰʠʚʘʥʠʝè). ʆʥ ʦʟʥʘ-

ʯʘʝʪ, ʯʪʦ ʧʫʪʝʤ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʥʝʩʢʦʣʴʢʠʭ ʥʝʟʘʚʠʩʠʤʳʭ ʜʨʫʛ ʦʪ ʜʨʫʛʘ 

ʩʝʨʚʠʩʦʚ ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʥʦʚʳʡ ʫʥʠʢʘʣʴʥʳʡ web-ʧʨʦʝʢʪ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʦʙʫʯʘʶʱʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʝʨʚʠʩʦʚ Web 2.0 ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʥʘʰʝ ʚʨʝʤʷ ʠʥʪʝ-

ʨʝʩʥʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʩʣʝʜʫʶʱʠʝ ʩʝʨʚʠʩʳ: 

1. ɹʣʦʛ (blog) ï ʩʨʝʜʩʪʚʦ (ʩʠʥʦʥʠʤʳ: ʧʨʦʛʨʘʤʤʥʘʷ ʩʨʝʜʘ, ʦʙʦʣʦʯʢʘ, ʜʚʠʞʦʢ) ʜʣʷ ʧʫʙʣʠʢʘʮʠʠ 

ʤʘʪʝʨʠʘʣʦʚ ʚ ʩʝʪʠ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʜʦʩʪʫʧʘ ʢ ʝʛʦ ʯʪʝʥʠʶ (ʚʝʜʝʥʠʷ ʣʠʯʥʦʛʦ ʜʥʝʚʥʠʢʘ ʚ ʩʝʪʠ 

www.livejournal.ru ) 
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3. ɼʝʣʠʰʝʩ (Del.icio.us) ï ʩʨʝʜʩʪʚʦ ʜʣʷ ʭʨʘʥʝʥʠʷ ʟʘʢʣʘʜʦʢ ʥʘ ʚʝʙ-ʩʪʨʘʥʠʮʳ ʩ ʦʧʠʩʘʥʠʷʤʠ ʠ 
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4. ʖʪʴʶʙ (youtube) ï ʩʨʝʜʩʪʚʦ ʜʣʷ ʭʨʘʥʝʥʠʷ, ʧʨʦʩʤʦʪʨʘ ʠ ʦʙʩʫʞʜʝʥʠʷ ʚʠʜʝʦʟʘʧʠʩʝʡ 

(http://youtube.com, http://rutube.ru) [6]. 

ɼʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʩʝʨʚʠʩʦʚ Web 2.0 ʭʘʨʘʢʪʝʨʥʦ: 

- ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʝʛʠʩʪʨʘʮʠʠ ʜʣʷ ʧʫʙʣʠʢʘʮʠʠ ʘʚʪʦʨʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʠ ʫʩʣʦʚʠʠ ʥʘʣʠʯʠʷ ʫ 
ʧʦʣʴʟʦʚʘʪʝʣʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʦʯʪʦʚʦʛʦ ʷʱʠʢʘ;  

- ʭʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʚ ʟʘʢʨʳʪʦʤ ʠʣʠ ʦʪʢʨʳʪʦʤ ʨʝʞʠʤʘʭ;  

- ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʩʤʦʪʨʘ ʨʘʟʤʝʱʝʥʥʦʡ ʥʘ ʩʝʨʚʠʩʝ ʠʥʬʦʨʤʘʮʠʠ ʩ ʣʶʙʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʠʟ ʣʶ-

ʙʦʡ ʪʦʯʢʠ ʤʠʨʘ;  

- ʦʙʲʝʜʠʥʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʚ ʪʝʤʘʪʠʯʝʩʢʠʝ ʛʨʫʧʧʳ;  

- ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʠ ʧʦʠʩʢ ʠʥʬʦʨʤʘʮʠʠ ʩ ʧʦʤʦʱʴʶ ʢʣʶʯʝʚʳʭ ʩʣʦʚ (ʪʵʛʦʚ), ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 
ʚʦʟʤʦʞʥʦʩʪʴ ʬʣʦʢʩʦʥʦʤʠʠ ï ʥʘʨʦʜʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ [5];  

- ʦʙʩʫʞʜʝʥʠʝ ʚ ʨʝʞʠʤʝ on- ʠ off-line ʠʤʝʶʱʠʭʩʷ ʤʘʪʝʨʠʘʣʦʚ;  

- ʘʥʘʣʠʟ ʧʦʧʫʣʷʨʥʦʩʪʠ ʨʘʟʤʝʱʝʥʥʳʭ ʥʘ ʩʝʨʚʠʩʝ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʛʨʫʧʧ ʧʦ ʠʥʪʝʨʝʩʘʤ. 

ʉʝʨʚʠʩʳ Web 2.0 ʜʘʶʪ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʩʦʟʜʘʚʘʪʴ ʢʦʥʪʝʥʪ, ʤʝʥʷʪʴ 

ʝʛʦ ʠ ʫʧʨʘʚʣʷʪʴ ʚʟʘʠʤʦʩʚʷʟʷʤʠ ʤʝʞʜʫ ʩʦʙʩʪʚʝʥʥʳʤʠ ʠ ʧʦʩʪʦʨʦʥʥʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ. 

ɺʥʝʜʨʝʥʠʝ ʩʝʨʚʠʩʦʚ Web 2.0 ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʜʘʛʦʛʘʤ 

ʨʘʙʦʪʘʪʴ ʚ ʩʝʪʝʚʳʭ ʩʦʦʙʱʝʩʪʚʘʭ, ʧʨʠʥʠʤʘʪʴ ʫʯʘʩʪʠʝ ʚ ʩʝʪʝʚʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ, ʚʳʩʪʫʧʘʪʴ ʥʘ ʬʦʨʫʤʘʭ. 

ʂʨʦʤʝ ʪʦʛʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʝʪʝʚʳʭ ʩʝʨʚʠʩʦʚ Web 2.0 ʧʦʟʚʦʣʷʝʪ ʧʨʝʧʦʜʘʚʘʪʝʣʶ ʧʦʚʳʩʠʪʴ ʧʦʟʥʘʚʘ-

ʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʦʙʫʯʘʶʱʠʭʩʷ, ʧʦʣʫʯʘʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʦʙʨʘʙʘʪʳʚʘʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʝ ʜʣʷ ʨʝʰʝʥʠʷ 

ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ [6]. 

ʉʦʟʜʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʥʘ ʙʘʟʝ ʪʝʭʥʦʣʦʛʠʠ Wiki ʧʦʟʚʦʣʷʝʪ:  

- ʦʩʫʱʝʩʪʚʣʷʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ;  

- ʦʙʝʩʧʝʯʠʚʘʪʴ ʦʪʢʨʳʪʳʡ ʜʦʩʪʫʧ ʢ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʨʝʩʫʨʩʘʤ ʚʩʝʤ ʫʯʘʩʪʥʠʢʘʤ ʫʯʝʙʥʦʛʦ ʧʨʦ-

ʮʝʩʩʘ;  

- ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʫʧʨʘʚʣʝʥʠʝ ʫʯʝʙʥʳʤ ʧʨʦʮʝʩʩʦʤ;  

ʩʦʟʜʘʚʘʪʴ ʩʝʪʝʚʳʝ ʩʦʦʙʱʝʩʪʚʘ ʫʯʘʱʠʭʩʷ ʧʦʟʚʦʣʷʶʱʠʝ ʧʨʦʠʟʚʦʜʠʪʴ ʦʙʤʝʥ ʟʥʘʥʠʷʤʠ, ʚʟʘʠʤʥʘʷ 

ʧʦʜʜʝʨʞʢʘ ʚ ʭʦʜʝ ʫʯʝʙʥʦʛʦ ʟʘʥʷʪʠʷ [1]. 

ʆʩʥʦʚʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʩʝʨʚʠʩʦʚ Web 2.0 ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʚʤʝʩʪʥʦʛʦ ʦʙʩʫʞʜʝʥʠʷ ʠ 

ʨʘʙʦʪʳ ʥʘʜ ʫʯʝʙʥʳʤ ʤʘʪʝʨʠʘʣʦʤ. ʉʦʚʤʝʩʪʥʦʝ ʦʙʩʫʞʜʝʥʠʝ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʚʷʟʘʥʦ ʩ ʝʛʦ ʧʨʦʝʢ-

ʪʠʨʦʚʘʥʠʝʤ [2]. ʃʶʙʦʡ ʠʟʫʯʘʝʤʳʡ ʫʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ ʩʦʭʨʘʥʷʝʪʩʷ, ʧʦʣʫʯʘʝʪ ʵʣʝʢʪʨʦʥʥʳʡ ʘʜʨʝʩ, ʧʨʠ 

ʵʪʦʤ ʢʘʞʜʳʡ ʫʯʘʱʠʡʩʷ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʳʝ ʚʳʧʦʣ-

ʥʷʣ ʚ ʥʘʯʘʣʝ.  

ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʝʨʚʠʩʦʚ Web 2.0: 

1. ʪʝʭʥʦʣʦʛʠʠ Wiki, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ: 

- ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʘʥʥʦʪʠʨʦʚʘʥʠʷ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʉʦʟʜʘʥʥʘʷ ʩʪʘʪʴʷ ʚ ʨʘʤʢʘʭ Wiki ʩʚʷʟʘʥʘ 
ʩʦ ʩʪʨʘʥʠʮʝʡ ʦʙʩʫʞʜʝʥʠʷ. ʅʘ ʩʪʨʘʥʠʮʝ ʦʙʩʫʞʜʝʥʠʷ ʚʩʝ ʫʯʘʩʪʥʠʢʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠʤʝʶʪ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʦʩʪʘʚʣʷʪʴ ʩʚʦʠ ʢʦʤʤʝʥʪʘʨʠʠ ʠ ʚʝʩʪʠ ʦʙʩʫʞʜʝʥʠʝ. ʕʣʝʢʪʨʦʥʥʳʡ ʚʘʨʠʘʥʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʫʯʝʙ-

ʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʩʣʝʜʠʪʴ ʩʚʷʟʠ ʤʝʞʜʫ ʪʝʢʩʪʘʤʠ, ʦʙʨʘʪʥʳʝ ʩʩʳʣʢʠ ʧʦ ʪʝʢʩʪʫ ʧʦ-

ʟʚʦʣʷʶʪ ʧʨʦʩʣʝʜʠʪʴ, ʠʟ ʢʘʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʜʘʥʥʳʝ ʩʩʳʣʢʠ ʦʙʨʘʱʘʶʪʩʷ ʢ ʵʪʦʤʫ ʤʘʪʝʨʠʘʣʫ; 

- ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʦʣʣʝʢʪʠʚʥʳʭ ʪʚʦʨʯʝʩʢʠʭ ʧʨʦʝʢʪʦʚ. ʊʝʭʥʦʣʦʛʠʠ Wiki ʧʦʟʚʦʣʷʶʪ ʥʘʙʣʶʜʘʪʴ ʟʘ 

ʠʩʪʦʨʠʝʡ ʨʘʙʦʪʳ ʥʘʜ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʠʣʠ ʛʨʫʧʧʦʚʳʤ ʧʨʦʝʢʪʦʤ. ɺʩʝ ʫʯʘʩʪʥʠʢʠ ʩʝʪʝʚʳʭ ʩʦʦʙʱʝʩʪʚ 

ʤʦʛʫʪ ʥʘʙʣʶʜʘʪʴ ʟʘ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʜʨʫʛ ʜʨʫʛʘ. ɺ ʨʘʤʢʘʭ Wiki ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʤʦʛʫʪ ʨʝʜʘʢʪʠʨʦʚʘʪʴ 

ʩʦʟʜʘʥʥʳʝ ʫʯʘʱʠʤʠʩʷ ʩʪʨʘʥʠʮʳ, ʢʦʤʤʝʥʪʠʨʦʚʘʪʴ ʭʦʜ ʚʳʧʦʣʥʷʝʤʦʡ ʨʘʙʦʪʳ [4]. 

2. On-line ʧʨʝʟʝʥʪʘʮʠʷ - ʵʪʦ ʧʨʝʟʝʥʪʘʮʠʷ ʧʨʦʚʦʜʠʤʘʷ ʧʦʩʨʝʜʩʪʚʦʤ ʀʥʪʝʨʥʝʪ. ʊʘʢʠʝ ʧʨʝʟʝʥʪʘ-

ʮʠʠ ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ, ʨʘʟʤʝʱʘʪʴ ʠ ʭʨʘʥʠʪʴ ʚ ʀʥʪʝʨʥʝʪʝ.  

ʆʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ On-line ʧʨʝʟʝʥʪʘʮʠʠ: 

- ʧʨʦʩʤʦʪʨ ʧʨʝʟʝʥʪʘʮʠʠ ʥʝʦʛʨʘʥʠʯʝʥʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʥʘʜ ʧʨʝʟʝʥʪʘʮʠʝʡ ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʙʦʣʝʝ ʵʬʬʝʢʪʥʳʭ ʧʨʝʟʝʥʪʘʮʠʡ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʠʜʝʦ, ʘʥʠʤʘ-

ʮʠʠ, ʟʚʫʢʦʚʳʭ ʵʬʬʝʢʪʦʚ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʧʫʙʣʠʢʘʮʠʠ ʧʨʝʟʝʥʪʘʮʠʠ ʥʘ ʩʘʡʪʝ ʠʣʠ ʚ ʙʣʦʛʝ; 



129 

- ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʥʘʧʨʠʤʝʨ ʩʦʟʜʘʥʠʝ ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʩʣʘʡʜ-

ʰʦʫ ʧʦ ʧʨʝʜʤʝʪʫ [3]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʫʯʝʥʠʷ ʩʝʨʚʠʩʦʚ Web 2.0, ʙʳʣʘ ʩʦʟʜʘʥʘ ʧʨʝʟʝʥʪʘʮʠʷ ʥʘ ʩʘʡʪʝ Google ʚ ʨʘʟʜʝʣʝ 

ʧʨʝʟʝʥʪʘʮʠʠ. ʇʨʦʮʝʩʩ ʝʝ ʩʦʟʜʘʥʠʷ ʥʝ ʦʪʣʠʯʘʣʩʷ ʦʪ ʚʩʝʤ ʥʘʤ ʧʨʠʚʳʯʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩʦʟʜʘʥʠʷ ʚ ʧʨʦ-

ʛʨʘʤʤʝ Microsoft PowerPoint. ʉʩʳʣʢʘ ʥʘ ʧʨʝʟʝʥʪʘʮʠʶ: https://docs.google.com 

/presentation/d/1iNQxGiqLL75e0Uo1HAmBqxj9Ix4VwC4Iy6p1FXoixrc/edit?usp=sharing. 
 

 

ʈʠʩ. 1. ʇʨʝʟʝʥʪʘʮʠʷ ʥʘ ʩʘʡʪʝ Google 

3. ʉʝʨʚʠʩ Learning Apps ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʦ-

ʩʦʙʠʡ ʧʦ ʨʘʟʥʳʤ ʧʨʝʜʤʝʪʘʤ. ʉʝʨʚʠʩ ʦʩʥʦʚʘʥ ʥʘ ʨʘʙʦʪʝ ʩ ʰʘʙʣʦʥʘʤʠ (ʟʘʛʦʪʦʚʢʘʤʠ). ʉʝʨʚʠʩ ʧʦʜʜʝʨ-

ʞʠʚʘʝʪ ʥʝʩʢʦʣʴʢʦ ʷʟʳʢʦʚ. ɼʣʷ ʥʘʯʘʣʘ ʨʘʙʦʪʳ ʥʝʦʙʭʦʜʠʤʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ [3].  

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ: 

- ʩʦʟʜʘʥʠʝ ʧʨʠʣʦʞʝʥʠʡ (21 ʚʠʜ ʰʘʙʣʦʥʦʚ); 

- ʠʥʩʪʨʫʤʝʥʪʳ (ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʛʨʫʧʧʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ); 

- ʩʦʟʜʘʥʠʝ ʚʠʨʪʫʘʣʴʥʳʭ ʢʣʘʩʩʦʚ ï ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʘʧʢʫ, ʩʦʜʝʨʞʘʱʫʶ ʠʥʩʪʨʫʤʝʥʪʳ ʠ 

ʧʨʠʣʦʞʝʥʠʷ, ʜʦʩʪʫʧ ʢ ʢʦʪʦʨʳʤ ʠʤʝʶʪ ʫʯʝʥʠʢʠ ʧʦʜʢʣʶʯʝʥʥʳʝ ʢ ʥʝʡ. ʇʦʩʨʝʜʩʪʚʦʤ ʚʠʨʪʫʘʣʴʥʳʭ 

ʢʣʘʩʩʦʚ ʤʦʞʥʦ ʦʪʩʣʝʞʠʚʘʪʴ ʚʳʧʦʣʥʝʥʠʝ ʫʯʝʥʠʢʘʤʠ ʧʨʠʣʦʞʝʥʠʡ; 

- ʥʘʣʠʯʠʝ ʙʠʙʣʠʦʪʝʢʠ ʧʨʠʤʝʨʦʚ. 

Web 2.0 ʦʪʢʨʳʚʘʝʪ ʧʝʨʝʜ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʘʢʪʠʢʦʡ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʚʦʙʦʜʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʫʯʝʙʥʳʭ ʮʝʣʷʭ; ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʦʝ ʩʦʟʜʘʥʠʝ ʩʝʪʝʚʦʛʦ ʢʦʥʪʝʥʪʘ; ʤʝʞʣʠʯʥʦʩʪʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʫʙʲʝʢʪʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ [7]. 

ʆʙʦʙʱʘʷ ʚʳʰʝʩʢʘʟʘʥʥʦʝ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʝʨʚʠʩʳ ʦʙʣʘʜʘʶʪ ʫʜʦʙʥʳʤ ʠʥʪʝʨʬʝʡʩʦʤ, ʧʦ-

ʟʚʦʣʷʶʪ ʩʪʫʜʝʥʪʘʤ ʩʦʚʤʝʩʪʥʦ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʤʘʪʝʨʠʘʣ, ʦʙʱʘʪʴʩʷ ʚʦ ʚʨʝʤʷ ʩʦʟʜʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʨʝʩʫʨʩʘ, ʩʦʭʨʘʥʷʪʴ ʠ ʨʘʟʤʝʱʘʪʴ ʨʝʩʫʨʩ ʥʘ ʩʘʤʦʤ ʩʝʨʚʠʩʝ, ʚʩʪʨʘʠʚʘʪʴ ʝʛʦ ʥʘ ʜʨʫʛʦʡ ʩʘʡʪ 

ʠʣʠ ʜʝʣʘʪʴ ʥʘ ʥʝʛʦ ʩʩʳʣʢʫ, ʧʨʠʢʨʝʧʣʷʪʴ ʚ ʨʝʩʫʨʩ ʬʘʡʣʳ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʪʦʚ. ʕʣʝʢʪʨʦʥʥʳʝ ʦʙʨʘʟʦ-

ʚʘʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ, ʩʦʟʜʘʥʥʳʝ ʧʨʠ ʧʦʤʦʱʠ ʠʥʪʝʨʥʝʪ-ʩʝʨʚʠʩʦʚ, ʦʪʚʝʯʘʶʪ ʪʝʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʢʦʪʦʨʳʝ 

ʧʨʝʜʲʷʚʣʷʝʪ ʢ ʥʠʤ ʩʦʚʨʝʤʝʥʥʘʷ ʩʠʩʪʝʤʘ ʦʙʫʯʝʥʠʷ. 
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ʕ.ʉ. ʎʳʨʫʣʴʥʠʢʦʚʘ, ɸ.ɽ. ʃʝʙʝʜʠʥʩʢʠʡ, ʘʩʧʠʨʘʥʪ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʖ.ɸ. ʂʨʘʚʯʝʥʢʦ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʛ. ʊʘʛʘʥʨʦʛ, ʀʥʩʪʠʪʫʪ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʖʞʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʈɸɿʈɸɹʆʊʂɸ ʄʆɼʋʃʗ ʋʇʈɸɺʃɽʅʀʗ ʀʅʊɽʈɸʂʊʀɺʅʓʄʀ 

ʇʈʆʎɽʉʉɸʄʀ ɺ ʆɹʋʏɸʖʑʀʍ ʉʀʉʊɽʄɸʍ 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʠʩʪʝʤʳ ʦʪʢʨʳʪʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʧʨʠʥʮʠʧʘʭ ʦʪ-

ʢʨʳʪʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ʇʨʠʤʝʥʝʥʠʝ ʠʜʝʦʣʦʛʠʠ ʦʪʢʨʳʪʳʭ ʩʠʩʪʝʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷ-

ʝʪʩʷ ʦʩʥʦʚʥʦʡ ʪʝʥʜʝʥʮʠʝʡ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʨʝʜʩʪʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠ-

ʢʠ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʵʪʠ ʪʝʭʥʦʣʦʛʠʠ.  

ʆʜʥʠʤ ʠʟ ʥʝʤʘʣʦʚʘʞʥʳʭ ʩʚʦʡʩʪʚ ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ 

ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʴ. ʇʦʜ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʴʶ ʚ ʦʙʫʯʘʶʱʠʭ ʩʠʩʪʝʤʘʭ ʧʦʥʠʤʘʝʪʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʨʘʟʥʳʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʤ ʫʜʦʙʩʪʚʦʤ. ʉʪʝʧʝʥʴ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʠ ð ʵʪʦ ʧʦʢʘʟʘʪʝʣʴ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ, ʥʘʩʢʦʣʴʢʦ ʙʳʩʪʨʦ ʠ ʫʜʦʙʥʦ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʜʦʙʠʪʴʩʷ ʩʚʦʝʡ ʮʝʣʠ. ʉʦʦʪʚʝʪʩʪ-

ʚʝʥʥʦ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʠ ʦʙʫʯʘʶʱʝʡ ʩʠʩʪʝʤʳ ʚʝʜʝʪ ʢ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦ-

ʚʘʪʝʣʴʥʳʭ ʫʩʣʫʛ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʩʠʩʪʝʤʦʡ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʮʝʣʦʤ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʟʜʘʥʦ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ 

ʦʙʫʯʘʶʱʠʭ ʩʠʩʪʝʤ, ʩʧʦʩʦʙʥʳʭ ʚʳʧʦʣʥʷʪʴ ʟʘʜʘʯʠ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʩʣʦʞʥʦʩʪʠ, ʦʜʥʘʢʦ ʚ ʵʪʠʭ ʩʠʩ-

ʪʝʤʘʭ ʤʘʣʦ ʚʥʠʤʘʥʠʷ ʫʜʝʣʷʝʪʩʷ ʚʦʧʨʦʩʘʤ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʠ ʠ ʜʠʥʘʤʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʘʤ ʚʟʘʠʤʦʜʝʡʩʪ-

ʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩ ʩʠʩʪʝʤʦʡ. 

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʨʘʟʨʘʙʦʪʢʠ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʩʨʝʜʩʪʚ  

ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʪʘʢʠʭ ʢʘʢ: ʠʥʪʝʨʘʢʪʠʚʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʜʦʩʢʘ, ʯʘʪ, ʬʦʨʫʤ, 

ʘʜʨʝʩʥʘʷ ʢʥʠʛʘ ʠ ʢʘʣʝʥʜʘʨʴ ʩʦʙʳʪʠʡ. 

1. ʎʝʣʴ ʠ ʟʘʜʘʯʠ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ 

ʎʝʣʴʶ ʨʘʟʨʘʙʦʪʢʠ ʤʦʜʫʣʷ ʫʧʨʘʚʣʝʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ ʦʙʫʯʘʶʱʠʭ ʩʠʩʪʝʤʘʭ ʷʚ-

ʣʷʝʪʩʷ ʠʥʪʝʛʨʘʮʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʠʥʪʝʨʘʢʪʠʚ-

ʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʫʙʲʝʢʪʦʚ ʦʙʫʯʝʥʠʷ ʠ ʚʳʩʦʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʫʯʝʙʥʦʛʦ 

ʧʨʦʮʝʩʩʘ. 

ɿʘʜʘʯʘʤʠ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʷʚʣʷʶʪʩʷ ʨʘʟʨʘʙʦʪʢʘ: 

¶ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʦʙʫʯʘʶʱʝʡ ʩʨʝʜʳ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ; 

¶  ʩʪʨʫʢʪʫʨʳ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ; 

¶ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ; 

¶ ʩʝʪʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʇʨʦʮʝʩʩ ʚʥʝʜʨʝʥʠʷ ʤʦʜʫʣʷ ʚ ʩʠʩʪʝʤʫ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʣʶʙʦʡ ʠʟ ʬʦʨʤ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ 

ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʝʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ, ʚʢʣʶʯʘʶʱʝʡ ʥʘʣʠʯʠʝ ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʠ ʪʨʘʜʠʮʠʦʥʥʦʡ ʜʣʷ 

ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ ʩʭʝʤʳ ʦʙʫʯʝʥʠʷ [1]. 

2. ʆʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ 

ɺ ʩʠʩʪʝʤʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʩʨʝʜʩʪʚʘ ʦʙʫʯʝʥʠʷ ʨʝʘʣʠʟʫʶʪʩʷ ʧʦʩʨʝʜʩʪʚʘʤ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʇʨʠʚʝʜʝʤ ʢʨʘʪʢʫʶ ʜʠʜʘʢʪʠʯʝʩʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ (ʚʦʟʤʦʞ-

ʥʦʩʪʠ) ʩʝʪʝʚʳʭ ʩʨʝʜʩʪʚ ʦʙʫʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʩʧʝʮʠʬʠʯʥʳ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʩʨʝʜʳ. 

ʋʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ ʜʣʷ ʩʝʪʝʚʦʛʦ ʦʙʫʯʝʥʠʷ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʝʪʝʚʳʭ 

ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ (ʉʋʄʀʂ). ʇʦʜʦʙʥʳʝ ʢʦʤʧʣʝʢʩʳ ʦʪʥʦʩʷʪ ʢ ʩʝ-

ʪʝʚʳʤ ʵʣʝʢʪʨʦʥʥʳʤ ʫʯʝʙʥʠʢʘʤ ʚʪʦʨʦʛʦ ʧʦʢʦʣʝʥʠʷ ʩ ʨʘʩʰʠʨʝʥʥʳʤʠ ʬʫʥʢʮʠʷʤʠ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʠ ʟʘ 

ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʫʩʣʫʛ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. 

ʂʦʤʧʣʝʢʩ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʙʣʦʢʠ[2]: 

1. ʆʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʡ ʙʣʦʢ,ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ: 

¶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʮʝʣʷʭ, ʟʘʜʘʯʘʭ ʜʠʩʮʠʧʣʠʥʳ, ʝʝ ʩʚʷʟʠ ʩ ʜʨʫʛʠʤʠ ʜʠʩʮʠʧʣʠʥʘʤʠ, ʚʭʦʜʷʱʠʤʠ ʚ 
ʫʯʝʙʥʫʶ ʧʨʦʛʨʘʤʤʫ; 

¶ ʢʨʘʪʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʩʦʜʝʨʞʘʥʠʷ ʪʝʤ ʫʯʝʙʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʧʦʨʷʜʦʢ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 
ʠʟʫʯʝʥʠʶ ʜʠʩʮʠʧʣʠʥʳ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʣʝʢʩʘ; 

¶ ʦʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ ʠ ʬʦʨʤʳ ʦʪʯʝʪʥʦʩʪʠ ʠ ʢʦʥʪʨʦʣʷ, ʧʦʨʷʜʦʢ ʦʨʛʘʥʠʟʘʮʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 
ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ. 
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2. ʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʦʙʫʯʘʶʱʠʡ ʙʣʦʢʩʦʩʪʦʠʪ ʠʟ ʤʦʜʫʣʝʡ ʧʦ ʦʙʲʝʤʫ, ʨʘʚʥʦʤʫ ʫʯʝʙʥʦʡ ʪʝʤʝ. ʄʦ-

ʜʫʣʠ ʚʳʧʦʣʥʝʥʳ ʚ ʩʨʝʜʝ ʛʠʧʝʨʤʝʜʠʘ. ʂʘʞʜʳʡ ʤʦʜʫʣʴ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʪʝʩʪʘʤʠ ʜʣʷ ʩʘʤʦʧʨʦʚʝʨʢʠ, ʘ 

ʚʝʩʴ ʙʣʦʢ ð ʠʪʦʛʦʚʳʤ ʪʝʩʪʦʤ ʧʦ ʢʫʨʩʫ ʠ ʵʢʟʘʤʝʥʘʮʠʦʥʥʳʤʠ ʙʠʣʝʪʘʤʠ ʧʦ ʢʫʨʩʫ.  

ʇʨʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘʥʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʢ ʢʘʞʜʦʡ ʪʝʤʝ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʙʣʝʤʥʦʛʦ 

ʤʝʪʦʜʘ ʦʙʫʯʝʥʠʷ. ɺʳʧʦʣʥʝʥʥʳʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʛʨʘʬʠʢʦʤ ʦʥʠ ʧʝʨʝʩʳʣʘʶʪʩʷ ʧʨʝʧʦʜʘʚʘʪʝʣʶ ʧʦ 

ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ ʜʣʷ ʧʨʦʚʝʨʢʠ ʠ ʦʙʩʫʞʜʘʶʪʩʷ ʚ ʚʠʨʪʫʘʣʴʥʦʡ ʫʯʝʙʥʦʡ ʛʨʫʧʧʝ.  

ɻʠʧʝʨʪʝʢʩʪʦʚʳʝ ʩʩʳʣʢʠ, ʠʤʝʶʱʠʝʩʷ ʚ ʫʯʝʙʥʦʤ ʪʝʢʩʪʝ, ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʪʫʜʝʥʪʫ ʟʥʘʢʦʤʠʪʴ-

ʩʷ ʩʦ ʩʧʝʮʠʘʣʴʥʦ ʩʦʟʜʘʥʥʦʡ ʵʣʝʢʪʨʦʥʥʦʡ ʭʨʝʩʪʦʤʘʪʠʝʡ ʧʦ ʪʝʤʘʪʠʢʝ ʢʫʨʩʘ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʨʝʩʫʨ-

ʩʘʤ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. 

3. ʕʣʝʢʪʨʦʥʥʘʷ ʭʨʝʩʪʦʤʘʪʠʷ (ʙʠʙʣʠʦʪʝʢʘ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʡ ʥʘʙʦʨ ʠʟ 

ʬʨʘʛʤʝʥʪʦʚ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʡ, ʩʪʘʪʝʡ, ʢʦʤʧʴʶʪʝʨʥʳʭ ʦʙʫʯʘʶʱʠʭ ʧʨʦʛʨʘʤʤ ʠ ʜʨʫʛʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʪʝʤʘʪʠʢʝ ʜʠʩʮʠʧʣʠʥʳ, ʘ ʪʘʢʞʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʫʯʝʙʥʦʡ ʠ ʬʘʢʫʣʴʪʘʪʠʚʥʦʡ ʠʥʬʦʨʤʘ-

ʮʠʠ. 

4. ʀʪʦʛʦʚʳʡ ʢʦʥʪʨʦʣʴ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʧʨʦʚʝʨʢʠ ʠʪʦʛʦʚʦʛʦ ʪʝʩʪʘ on-line ʠ ʵʢʟʘʤʝʥʘ, ʢʦ-

ʪʦʨʳʡ ʧʨʦʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʠ ʠʣʠ ʦʯʥʦ. 

3. ɸʨʭʠʪʝʢʪʫʨʘ ʤʦʜʫʣʷ ʫʧʨʘʚʣʝʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ ʦʙʫʯʘʶʱʠʭ ʩʠʩʪʝʤʘʭ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʥʘʜ ʜʘʥʥʳʤ ʧʨʦʝʢʪʦʤ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʤʦʜʫʣʴ ʙʳʣ ʜʝʢʦʤʧʦʟʠʨʦʚʘʥ ʥʘ 

ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ [3]: 

1. ʀʥʪʝʨʬʝʡʩ ʛʦʩʪʷ. 

2. ʀʥʪʝʨʬʝʡʩ ʦʙʫʯʘʝʤʦʛʦ. 

3. ʀʥʪʝʨʬʝʡʩ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ. 

4. ʀʥʪʝʨʬʝʡʩ ʧʨʝʧʦʜʘʚʘʪʝʣʷ. 

5. ʆʪʢʨʳʪʘʷ ʯʘʩʪʴ. 

6. ʀʥʪʝʨʘʢʪʠʚʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʜʦʩʢʘ. 

7. ɿʘʢʨʳʪʘʷ ʯʘʩʪʴ ʦʙʫʯʘʝʤʦʛʦ. 

8. ɿʘʢʨʳʪʘʷ ʯʘʩʪʴ ʧʨʝʧʦʜʘʚʘʪʝʣʷ. 

9. ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʘʷ ʯʘʩʪʴ. 

ɸʨʭʠʪʝʢʪʫʨʘ ʤʦʜʫʣʷ ʫʧʨʘʚʣʝʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ ʦʙʫʯʘʶʱʠʭ ʩʠʩʪʝʤʘʭ ʧʨʠʚʝʜʝ-

ʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

 ɹɼ
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ɹʠʙʣʠʦʪʝʢʘ ʆʙɦ ʠʡ ʬʦʨʫʤ
ɸʚʪʦʨʠʟʘʮʠ̫ ʠ 

ʨʝʛʠʩʪʨʘʮʠ̫

ʀʅʊɽʈɸʂʊʀɺʅɸʗ ʀʅʌʆʈʄɸʎʀʆʅʅɸʗ ɼʆʉʂɸ

ʆʙʫʯʝʥʠʝ 

(ʨʘʙʦʪʘ ʩ ʋʄ)

ʇʨʦʭʦʞʜʝʥʠʝ 

ʢʦʥʪʨʦʣ̫

ʋʯʝʙʥr ʡ ʬʦʨʫʤ

ʏʘʪ ʠ ʘʜʨʝʩʥʘ̫ ʢʥʠʛʘ

ʂʘʣʝʥʜʘʨɹ ʩʦʙr ʪʠʡ

ʋʧʨʘʚʣʝʥʠʝ ʋʄ

ɸʥʘʣʠʟ ʩʪʘʪʠʩʪʠʢʠ 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʋʊɿ

ʋʧʨʘʚʣʝʥʠʝ 

ʛʨʫʧʧʘʤʠ

ʀʥʪʝʨʬʝʡʩ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ

ʋʧʨʘʚʣʝʥʠʝ 

ʣʦʛʠʥʘʤʠ ʠ ʜʦʩʪʫʧʦʤ

ʋʧʨʘʚʣʝʥʠʝ 

ʥʘʩʪʨʦʡʢʘʤʠ

ʉʝʨʚʠʩʥr ʝ ʬʫʥʢʮʠʠ 

ɹɼ

 

ʈʠʩ. 1. ɸʨʭʠʪʝʢʪʫʨʘ ʤʦʜʫʣʷ ʫʧʨʘʚʣʝʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ ʦʙʫʯʘʶʱʠʭ ʩʠʩʪʝʤʘʭ 
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ɺʩʝ ʢʦʤʧʦʥʝʥʪʳ ʜʘʥʥʦʛʦ ʤʦʜʫʣʷ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʳ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ.  

ɺ ʯʠʩʣʦ ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʚ ʜʘʥʥʦʤ ʤʦʜʫʣʝ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚʭʦʜʷʪ: ʯʘʪ, ʬʦʨʫʤ, ʘʜ-

ʨʝʩʥʘʷ ʢʥʠʛʘ, ʢʘʣʝʥʜʘʨʴ ʩʦʙʳʪʠʡ ʠ ʠʥʪʝʨʘʢʪʠʚʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʜʦʩʢʘ.  

ʇʨʠ ʧʦʤʦʱʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʜʦʩʢʠ ʙʳʣʘ ʨʝʘʣʠʟʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʙʳʩʪʨʦʛʦ 

ʦʧʦʚʝʱʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦ ʧʨʦʠʩʭʦʜʷʱʝʤ ʚ ʩʠʩʪʝʤʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʊʘʢʞʝ ʙʳʣʘ ʩʦʟʜʘʥʘ 

ʩʪʝʨʝʦʪʠʧʥʘʷ ʧʦʜʩʠʩʪʝʤʘ ʩʦʟʜʘʥʠʷ ʫʯʝʙʥʳʭ ʢʫʨʩʦʚ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʘʢ ʪʝʢʩʪʦʚʦʡ, ʪʘʢ ʠ ʛʨʘʬʠʯʝ-

ʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʠ ʧʦʜʩʠʩʪʝʤʘ ʦʙʫʯʘʝʤʦʛʦ, ʚ ʢʦʪʦʨʫʶ ʚʭʦʜʠʪ ʧʦʜʩʠʩʪʝʤʘ ʧʨʦʭʦʞʜʝʥʠʷ ʠʪʦʛʦʚʦʛʦ 

ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ.  

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʷʟʳʢ C++, ʘ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟ-

ʨʘʙʦʪʢʠ ʧʨʦʚʝʜʝʥʘ ʠʥʪʝʛʨʘʮʠʷ ʪʝʭʥʦʣʦʛʠʡ HTML. 

ɼʘʥʥʳʡ ʤʦʜʫʣʴ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʜʦʧʦʣʥʝʥʠʝ ʢ ʩʠʩʪʝʤʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩ 

ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʫʜʦʙʩʪʚʘ ʨʘʙʦʪʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʩʠʩʪʝʤʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝ-

ʥʠʷ. 

ʀʥʪʝʨʬʝʡʩʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʷʚʣʷʶʪʩʷ ʜʨʫʞʝʣʶʙʥʳʤʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʦʣʴʟʦʚʘʪʝ-

ʣʷʤ ʤʦʜʫʣʷ ʠ ʠʤʝʶʪ ʛʠʙʢʫʶ ʥʘʚʠʛʘʮʠʦʥʥʫʶ ʩʪʨʫʢʪʫʨʫ. ʈʘʟʨʘʙʦʪʘʥʳ ʩʨʝʜʩʪʚʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʣʴ-

ʟʦʚʘʪʝʣʝʡ, ʙʘʟʠʨʫʶʱʠʝʩʷ ʥʘ ʘʩʠʥʭʨʦʥʥʳʭ ʠ ʩʠʥʭʨʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ. 
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ɺ.ʅ. ʏʝʨʥʳʰʦʚ, ʩʪʫʜʝʥʪ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɽ.ɺ. ʂʠʨʛʠʟʦʚʘ, ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʛ. ʃʝʩʦʩʠʙʠʨʩʢ, ʃʝʩʦʩʠʙʠʨʩʢʠʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ï ʬʠʣʠʘʣ ʉʌʋ 

ʇʆɼɻʆʊʆɺʂɸ ʂ ɽɻʕ ʇʆ ʀʅʌʆʈʄɸʊʀʂɽ  
ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ʄʆɹʀʃʔʅʆɻʆ ʇʈʀʃʆɾɽʅʀʗ 

ʀʜʝʷ ʧʨʠʤʝʥʝʥʠʷ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʧʦʜʛʦʪʦʚʢʠ ʢ ʝʜʠʥʦʤʫ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ 

ʵʢʟʘʤʝʥʫ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ ʦʩʥʦʚʘʥʘ ʥʘ ʦʙʫʯʘʶʱʠʭ ʚʦʟʤʦʞʥʦʩʪʷʭ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʤʦʙʠʣʴʥʳʤʠ 

ʪʝʭʥʦʣʦʛʠʷʤʠ. ʄʝʪʦʜ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʝʥ, ʝʩʣʠ ʫʯʘʱʠʡʩʷ ʦʙʫʯʘʝʪʩʷ ʜʠʩʪʘʥʮʠʦʥʥʦ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠ 

ʚ ʣʶʙʦʝ ʫʜʦʙʥʦʝ ʜʣʷ ʥʝʛʦ ʚʨʝʤʷ. ɿʥʘʯʠʤʦʩʪʴ ʠ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʝʢʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚʦ ʚʥʝʜʨʝʥʠʠ ʨʘʟ-

ʨʘʙʦʪʘʥʥʦʛʦ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ 

ʢ ɽɻʕ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʙʠʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʦ ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠ-

ʝʤ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ. ʆʙʱʝʝ ʯʠʩʣʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʤʘʨʪʬʦʥʦʚ ʧʦ ʤʥʝʥʠʶ ʵʢʩʧʝʨʪʦʚ Analysys 

Mason ʧʨʝʚʳʩʠʪ ʦʪʤʝʪʢʫ ʚ 3,4 ʤʣʨʜ ʢ 2017 ʛʦʜʫ. ʏʪʦ ʞʝ ʢʘʩʘʝʪʩʷ ʈʦʩʩʠʠ, ʪʦ ʚ 1 ʢʚʘʨʪʘʣʝ 2016 ʛʦʜʘ 

ʨʦʩʩʠʡʩʢʠʡ ʨʳʥʦʢ ʩʤʘʨʪʬʦʥʦʚ ʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʚʳʨʘʞʝʥʠʠ ʚʳʨʦʩ ʥʘ 6% ʦʪʥʦʩʠʪʝʣʴʥʦ ʘʥʘʣʦʛʠʯʥʦ-

ʛʦ ʧʝʨʠʦʜʘ 2015 ʛʦʜʘ. ʇʦ ʜʘʥʥʳʤ Content Review ʜʦʣʷ ʧʨʦʜʘʞ ʩʤʘʨʪʬʦʥʦʚ ʥʘ ʆʉ Android ʚ 1 ʢʚʘʨʪʘ-

ʣʝ ʜʦʩʪʠʛʣʘ ʦʪʤʝʪʢʠ ʚ 87%, ʵʪʦ ʠ ʦʙʫʩʣʦʚʠʣʦ ʥʘʰ ʚʳʙʦʨ ʆʉ Android ʚ ʢʘʯʝʩʪʚʝ ʩʠʩʪʝʤʳ ʜʣʷ ʨʘʟʨʘ-

ʙʦʪʢʠ ʧʨʠʣʦʞʝʥʠʷ [2; 9]. 

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʠ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʜʘʥʥʦʡ ʪʝʤʝ ʤʳ ʧʨʠʰʣʠ ʢ 

ʚʳʚʦʜʫ, ʯʪʦ ʚ ʨʦʩʩʠʡʩʢʦʡ ʩʠʩʪʝʤʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʥʘʭʦʜʷʪ ʧʨʠʤʝʥʝʥʠʝ ʤʦʙʠʣʴʥʳʝ ʪʝʭ-

ʥʦʣʦʛʠʠ, ʪʘʢ ʢʘʢ ʤʥʦʛʠʝ ʫʯʠʪʝʣʷ ʩʯʠʪʘʶʪ, ʯʪʦ ʟʘʯʘʩʪʫʶ ʦʪ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʙʦʣʴʰʝ ʚʨʝʜʘ ʯʝʤ ʧʦʣʴʟʳ 

[2]. ʆʩʥʦʚʥʳʝ ʪʨʫʜʥʦʩʪʠ, ʩ ʢʦʪʦʨʳʤʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʫʯʠʪʝʣʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʦʙʠʣʴʥʳʭ ʪʝʭʥʦʣʦ-

ʛʠʡ ʵʪʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ: 

- ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʧʨʦʙʣʝʤʳ,  

- ʧʨʦʙʣʝʤʳ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ, 

- ʧʨʦʙʣʝʤʳ ʦʛʨʘʥʠʯʝʥʠʷ ʜʦʩʪʫʧʘ ʢ ʤʦʙʠʣʴʥʦʤʫ ʠʥʪʝʨʥʝʪʫ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ.  

ʎʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʩʪʘʣʦ ʩʦʟʜʘʥʠʝ ʧʨʠʣʦʞʝʥʠʷ ʥʘ ʧʣʘʪʬʦʨʤʝ Android ʜʣʷ ʰʢʦʣʴʥʠʢʦʚ, 

ʩʜʘʶʱʠʭ ɽɻʕ ʧʦ ʧʨʝʜʤʝʪʫ çʀʥʬʦʨʤʘʪʠʢʘ ʠ ʀʂʊè ʚ ʨʘʤʢʘʭ ʨʘʟʜʝʣʘ çʇʨʝʜʩʪʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠè 

ʧʦ ʪʝʤʝ çʉʠʩʪʝʤʳ ʩʯʠʩʣʝʥʠʷ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʣʦʛʠʢʘè. ʉ ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ 

ʰʢʦʣʴʥʠʢʠ ʤʦʛʫʪ ʧʨʦʭʦʜʠʪʴ ʪʝʩʪʳ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ, ʘ ʪʘʢʞʝ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʣʴʟʦʚʘʪʴʩʷ ʩʧʨʘ-

ʚʦʯʥʠʢʦʤ. ʕʪʦ ʧʨʠʣʦʞʝʥʠʝ ʜʘʶʪ ʫʯʝʥʠʢʘʤ ʚʦʟʤʦʞʥʦʩʪʴ ʛʦʪʦʚʠʪʴʩʷ ʢ ʵʢʟʘʤʝʥʫ ʥʝ ʪʦʣʴʢʦ ʜʦʤʘ, ʥʦ ʠ ʚ 
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ʢʘʬʝ, ʪʨʘʥʩʧʦʨʪʝ, ʚ ʛʦʩʪʷʭ, ʥʘ ʧʨʠʨʦʜʝ ʠ ʦʙʭʦʜʠʪʴʩʷ ʧʨʠ ʵʪʦʤ ʙʝʟ ʢʥʠʛ ʠ ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʡ. ʄʦʙʠʣʴ-

ʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʙʫʜʝʪ ʧʦʣʝʟʥʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʫʯʝʥʠʢʘʤ ʩʪʘʨʰʠʭ ʢʣʘʩʩʦʚ, ʚʳʧʫʩʢʥʠʢʘʤ ʨʘʟʣʠʯʥʳʭ 

ʩʨʝʜʥʠʭ ʩʧʝʮʠʘʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ [1, 3, 4, 8]. 

ʇʨʠʣʦʞʝʥʠʝ ʥʘ ʧʣʘʪʬʦʨʤʝ Android ʧʦ ʧʨʝʜʤʝʪʫ çʀʥʬʦʨʤʘʪʠʢʘ ʠ ʀʂʊè ʚ ʨʘʤʢʘʭ ʨʘʟʜʝʣʘ 

çʇʨʝʜʩʪʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠè ʧʦ ʪʝʤʝ çʉʠʩʪʝʤ ʩʯʠʩʣʝʥʠʷ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʣʦʛʠʢʘè ʩʦʩʪʦʠʪ ʠʟ ʩʣʝ-

ʜʫʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ: 

Å ɻʣʘʚʥʦʝ ʤʝʥʶ (ʚʳʙʦʨ ʠʥʪʝʨʝʩʫʶʱʝʛʦ ʨʘʟʜʝʣʘ). 

 

ʈʠʩ. 1. ɻʣʘʚʥʦʝ ʤʝʥʶ 

Å ʆʢʥʦ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʨʘʟʜʝʣʘ. ɼʘʥʥʳʡ ʨʘʟʜʝʣ ʧʨʠʣʦʞʝʥʠʷ ʩʦʜʝʨʞʠʪ ʙʣʦʢ ʪʝʦʨʠʠ ʧʦ ʪʝʤʝ 

çʉʠʩʪʝʤʳ ʩʯʠʩʣʝʥʠʷ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʣʦʛʠʢʘè. 

 

ʈʠʩ. 2. ʆʢʥʦ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʨʘʟʜʝʣʘ 

Å ʇʨʘʢʪʠʢʘ. ʕʪʦʪ ʨʘʟʜʝʣ ʩʦʜʝʨʞʠʪ ʟʘʜʘʯʠ ʤʘʪʝʨʠʘʣʦʚ ɽɻʕ 2014ï2017 (ʪʠʧʘ B1, B2) ʩ ʚʦʟʤʦʞʥʦ-

ʩʪʴʶ ʧʨʦʩʤʦʪʨʘ ʨʝʰʝʥʠʷ. 
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ʈʠʩ. 3. ʇʨʘʢʪʠʢʘ 

Å ʂʦʥʪʨʦʣʴ. ʕʪʦʪ ʨʘʟʜʝʣ ʩʦʜʝʨʞʠʪ ʜʚʘ ʚʘʨʠʘʥʪʘ ʢʦʥʪʨʦʣʴʥʳʭ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ ʜʣʷ ʧʨʦʚʝʨʢʠ 

ʟʥʘʥʠʡ ʫʯʘʱʠʭʩʷ ʧʦ ʚʩʝʡ ʪʝʤʝ. 

 

ʈʠʩ. 4. ʂʦʥʪʨʦʣʴ 

Å ʏʝʨʥʦʚʠʢ. ɼʘʥʥʳʡ ʨʘʟʜʝʣ ʩʦʜʝʨʞʠʪ ʧʦʣʦʪʥʦ ʜʣʷ ʟʘʤʝʪʦʢ ʠ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʩʪʝʡʰʠʭ ʘʨʠʬʤʝ-

ʪʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʧʨʠ ʨʝʰʝʥʠʠ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ. 

 

ʈʠʩ. 5. ʏʝʨʥʦʚʠʢ 
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ɺʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʦʛʦ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʦʪ ʦʩʪʘʣʴʥʳʭ ʧʦʜʦʙʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, 

ʷʚʣʷʝʪʩʷ çʏʝʨʥʦʚʠʢè. ʆʥ ʧʦʟʚʦʣʷʝʪ ʫʯʘʱʠʤʩʷ ʦʙʭʦʜʠʪʴʩʷ ʙʝʟ ʙʫʤʘʛʠ ʠ ʰʘʨʠʢʦʚʦʡ ʨʫʯʢʠ ʧʨʠ ʚʳʧʦʣ-

ʥʝʥʠʠ ʧʠʩʴʤʝʥʥʳʭ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʧʦʜʩʯʝʪʦʚ ʠ ʨʘʟʣʠʯʥʳʭ ʟʘʤʝʪʦʢ ʚ ʚʠʜʝ ʬʦʨʤʫʣ. ʅʘ ʥʘʰ ʚʟʛʣʷʜ, 

ʵʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʪʦʤʫ, ʯʪʦ ʫʯʘʱʠʡʩʷ ʤʦʞʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʛʦʪʦʚʠʪʴʩʷ ʢ ɽɻʕ, ʠʩʧʦʣʴʟʫʷ ʩʚʦʸ ʤʦ-

ʙʠʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʥʘʣʠʯʠʷ ʧʨʠ ʩʝʙʝ ʰʢʦʣʴʥʳʭ ʧʨʠʥʘʜʣʝʞʥʦʩʪʝʡ. ʅʘʧʨʠʤʝʨ, ʥʘʭʦ-

ʜʷʩʴ ʚ ʛʦʩʪʷʭ, ʥʘ ʫʣʠʮʝ, ʚ ʦʙʱʝʩʪʚʝʥʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʠ ʪ.ʧ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʥʘʰʝ ʧʨʠʣʦʞʝʥʠʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʠʤʝʶʱʠʭʩʷ ʚ GooglePlay ʧʨʝʞʜʝ ʚʩʝʛʦ ʩʚʦʝʡ 

ʩʧʝʮʠʘʣʠʟʘʮʠʝʡ, ʚ ʧʨʠʣʦʞʝʥʠʝ ʟʘʪʨʦʥʫʪʳ ʪʦʣʴʢʦ ʜʚʘ ʟʘʜʘʥʠʷ çɺ1 ʠ ɺ2è ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʣʫʯʰʝ ʨʘʩ-

ʢʨʳʪʴ ʩʧʝʮʠʬʠʢʘʮʠʶ ʵʪʠʭ ʟʜʘʥʠʷ ʠ ʪʱʘʪʝʣʴʥʝʝ ʧʦʜʛʦʪʦʚʠʪʩʷ ʠʤʝʥʥʦ ʧʦ ʵʪʠʤ ʪʝʤʘʤ. ɼʨʫʛʠʤ ʚʘʞʥʳ 

ʦʪʣʠʯʠʷʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʥʪʘʣʴʥʳʭ ʩʭʝʤ ʜʣʷ ʣʫʯʰʝʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʘ-

ʪʝʨʠʘʣʘ. ʄʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʥʘʰʝʛʦ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʜʛʦʪʦʚʢʠ ʢ ɽɻʕ ʧʦ ʠʥ-

ʬʦʨʤʘʪʠʢʝ ʧʦʟʚʦʣʠʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ ʤʦʙʠʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʅʘʰʝ ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝ-

ʥʠʝ ʧʦʟʚʦʣʠʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʣʫʯʰʝʤʫ ʫʩʚʦʝʥʠʶ ʟʥʘʥʠʡ, ʦʙʫʯʘʶʱʠʭʩʷ ʠ ʧʦʤʦʞʝʪ ʦʨʛʘʥʠʟʦʚʘʪʴ ʦʙ-

ʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʫʯʠʪʝʣʶ [5ï7]. 
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ʀ.ɸ. ʐʥʘʨʝʚʠʯ, ʩʪʫʜʝʥʪ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʀ.ɸ. ʇʝʪʨʦʚʘ, ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ʛ. ʃʝʩʦʩʠʙʠʨʩʢ, ʃʝʩʦʩʠʙʠʨʩʢʠʡ ʬʠʣʠʘʣ ʉʠʙɻɸʋ 

ɺʆɿʄʆɾʅʆʉʊʀ ʈɽɸʃʀɿɸʎʀʀ ʆɹʈɸɿʆɺɸʊɽʃʔʅʓʍ ʊɽʍʅʆʃʆɻʀʁ ʉ 

ʇʆʄʆʑʔʖ ɺʀʈʊʋɸʃʔʅʆʁ ɼʆʉʂʀ 

ʈʘʟʣʠʯʥʳʝ ʜʠʩʪʘʥʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʯʝʣʦʚʝʢʘ ʫʞʝ ʧʝʨʝʩʪʘʣʠ ʙʳʪʴ ʯʝʤ-ʪʦ 

ʥʝʦʙʳʯʥʳʤ. ʉʦʚʨʝʤʝʥʥʳʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʥʘʫʯʥʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʆʜʥʦʡ ʠʟ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʩʪʘʣʦ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʚʠʨʪʫʘʣʴʥʦʡ ʜʦʩʢʠ.  

ɺʠʨʪʫʘʣʴʥʘʷ ʜʦʩʢʘ ï ʦʙʫʯʘʶʱʠʡ ʠʥʩʪʨʫʤʝʥʪ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʦʙʲʝʜʠʥʠʪʴ ʪʝʢʩʪ, ʠʟʦʙʨʘʞʝ-

ʥʠʝ, ʚʠʜʝʦ, ʘʫʜʠʦ ʚ ʠʥʪʝʨʘʢʪʠʚʥʳʡ ʬʦʨʤʘʪ. ɼʘʥʥʳʡ ʩʝʨʚʠʩ ʧʦʷʚʠʣʩʷ ʚ 2006 ʛʦʜʫ, ʧʨʦʜʦʣʞʘʝʪ ʥʘʙʠ-

ʨʘʪʴ ʧʦʧʫʣʷʨʥʦʩʪʴ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ [3]. ɺʠʨʪʫʘʣʴʥʘʷ ʜʦʩʢʘ ʷʚʣʷʝʪʩʷ ʤʦʱʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʪʝʭ-

ʥʦʣʦʛʠʝʡ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ, ʚ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʥʘʛʣʷʜʥʦ ʯʪʦ-ʣʠʙʦ ʧʦʢʘʟʘʪʴ, ʦʙʲʷʩʥʠʪʴ, ʧʦ-

ʩʤʦʪʨʝʪʴ ʠ ʧʦʩʣʫʰʘʪʴ. 

ʇʨʝʜʫʩʤʦʪʨʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʤʛʥʦʚʝʥʥʦʛʦ ʦʙʤʝʥʘ ʩʦʦʙʱʝʥʠʷʤʠ ʤʝʞʜʫ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ, ʨʠʩʦ-

ʚʘʥʠʷ, ʥʘʙʦʨʘ ʪʝʢʩʪʘ, ʜʦʙʘʚʣʝʥʠʷ ʬʘʡʣʦʚ, ʛʨʘʬʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʩʩʳʣʦʢ ʠ ʪ.ʜ. ɺʠʨʪʫʘʣʴʥʫʶ ʜʦʩʢʫ 

ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʧʦʜʜʝʨʞʢʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʚ ʠʥʪʝ-
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ʨʘʢʪʠʚʥʦʤ ʨʝʞʠʤʝ ʧʨʦʚʦʜʠʪʴ ʟʘʥʷʪʠʷ, ʚʦʚʣʝʢʘʪʴ ʫʯʝʥʠʢʦʚ ʠ ʩʪʫʜʝʥʪʦʚ ʚ ʘʢʪʠʚʥʦʝ ʦʙʱʝʥʠʝ ʠ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʝ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʩʝʪʝʚʳʝ ʨʝʩʫʨʩʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʨʘʙʦʪʘʪʴ ʩ ʚʠʨʪʫʘʣʴ-

ʥʳʤʠ ʜʦʩʢʘʤʠ. ɺʳʜʝʣʠʤ ʠʟ ʵʪʦʛʦ ʤʥʦʞʝʩʪʚʘ ʪʨʠ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ:  

1. Popplet (http://popplet.com/); 

2. Twiddla (http://www.twiddla.com/); 

3. Vyew (https://startpack.ru/application/vyew). 

- Poppletï ʚʠʨʪʫʘʣʴʥʘʷ ʜʦʩʢʘ, ʢʦʪʦʨʘʷ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʤʘʪʝʨʠʘ-

ʣʘ. ʅʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʵʪʦʛʦ ʩʝʨʚʠʩʘ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ ʩʪʝʥʳ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʟʘʤʝʪʦʢ (ʬʦʪʦ, 

ʛʨʘʬʠʢʘ, ʚʠʜʝʦ ʠ ʘʫʜʠʦ), ʢʦʪʦʨʳʤʠ ʤʦʞʥʦ ʜʝʣʠʪʴʩʷ ʩ ʜʨʫʛʠʤʠ, ʨʘʙʦʪʘʪʴ ʩʦʚʤʝʩʪʥʦ, ʘ ʪʘʢ ʞʝ ʛʦʪʦʚʳʝ 

ʨʘʙʦʪʳ ʨʘʟʤʝʱʘʪʴ ʥʘ ʩʪʨʘʥʠʮʘʭ ʩʘʡʪʦʚ ʠ ʙʣʦʛʦʚ.  

ɻʦʪʦʚʫʶ ʨʘʙʦʪʫ, ʪʘʢ ʞʝ ʤʦʞʥʦ ʩʦʭʨʘʥʠʪʴ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʚ ʬʦʨʤʘʪʝ ʛʨʘʬʠʯʝʩʢʦʛʦ ʬʘʡʣʘ ʠʣʠ 

PDF ʜʦʢʫʤʝʥʪʘ. ʄʫʣʴʪʠʤʝʜʠʡʥʳʝ ʵʣʝʤʝʥʪʳ ʤʦʞʥʦ ʧʦʜʛʨʫʟʠʪʴ ʩʦ ʩʚʦʝʛʦ ʢʦʤʧʴʶʪʝʨʘ ʠʣʠ ʩ ʀʥʪʝʨ-

ʥʝʪ-ʩʝʨʚʠʩʦʚ. ɼʣʷ ʥʘʯʘʣʘ ʨʘʙʦʪʳ ʥʝʦʙʭʦʜʠʤʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ. 

- Twiddlaï ʦʥʣʘʡʥ-ʩʝʨʚʠʩ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ. ʇʦ ʧʨʠʥʮʠʧʫ ʨʘʙʦʪʳ ʦʥ 

ʩʭʦʞ ʩʦ ʤʥʦʛʠʤʠ ʠʥʪʝʨʘʢʪʠʚʥʳʤʠ ʜʦʩʢʘʤʠ, ʥʦ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʥʣʘʡʥ ʨʘʙʦʪ ʠʤʝʝʪ 

ʙʦʣʴʰʝ.  

Twiddla ʧʦʟʚʦʣʷʝʪ ʨʘʟʤʝʱʘʪʴ ʥʘ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʢʩʪ (ʩ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʨʝʜʘʢʪʠʨʦʚʘ-

ʥʠʷ), ʠʣʣʶʩʪʨʘʮʠʠ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʬʦʨʤʫʣʳ; ʚʩʪʨʘʠʚʘʪʴ ʜʦʢʫʤʝʥʪʳ, ʚʠʜʞʝʪʳ ʠ html-ʢʦʜ; ʦʙʱʘʪʴʩʷ 

ʧʨʠ ʧʦʤʦʱʠ ʯʘʪʘ ʠ ʟʚʫʢʘ. 

ɽʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʚʤʝʩʪʥʦʛʦ ʧʨʦʩʤʦʪʨʘ ʚʝʙ-ʩʘʡʪʦʚ ʚ ʨʝʞʠʤʝ ʦʥʣʘʡʥ. ɼʣʷ ʥʘʯʘʣʘ ʨʘʙʦʪʳ ʥʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ. ɼʣʷ ʧʨʠʛʣʘʰʝʥʠʷ ʫʯʘʩʪʥʠʢʦʚ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʩ ʩʝʨʚʠʩʦʤ ʥʝʦʙ-

ʭʦʜʠʤʦ, ʥʘʞʘʚ çInviteè, ʧʦʩʣʘʪʴ ʧʦ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ ʧʨʠʛʣʘʰʝʥʠʷ. ɽʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʤʝʱʘʪʴ 

ʩʩʳʣʢʫ ʥʘ ʩʪʨʘʥʠʯʢʘʭ ʩʘʡʪʘ, ʙʣʦʛʘ. ʉʦʟʜʘʥʥʳʡ ʚ ʩʝʨʚʠʩʝ ʜʦʢʫʤʝʥʪ ʤʦʞʥʦ ʩʦʭʨʘʥʷʪʴ ʚ ʚʠʜʝ ʛʨʘʬʠʯʝ-

ʩʢʦʛʦ ʬʘʡʣʘ. 

- Vyewï ʩʝʨʚʠʩ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʚʩʪʨʝʯ, ʩʦʚʝʱʘʥʠʡ, ʦʙʩʫʞʜʝʥʠʡ, ʪʨʝʥʠʥʛʦʚ ʦʥʣʘʡʥ. ʉ ʧʦʤʦ-

ʱʴʶ ʵʪʦʛʦ ʩʝʨʚʠʩʘ ʤʦʞʥʦ ʧʨʝʜʦʩʪʘʚʠʪʴ ʜʦʩʪʫʧ ʢ ʩʚʦʝʤʫ ʨʘʙʦʯʝʤʫ ʩʪʦʣʫ. ʇʦʣʫʯʘʝʤ ʧʨʘʢʪʠʯʝʩʢʠ 

ʧʦʣʥʳʡ ʵʬʬʝʢʪ ʧʨʠʩʫʪʩʪʚʠʷ ʩ ʫʯʘʩʪʠʝʤ ʜʦ 20 ʯʝʣʦʚʝʢ [1]. 

ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʝʨʚʠʩʘ ʚʠʨʪʫʘʣʴʥʦʡ ʜʦʩʢʠ Twiddla. ɼʣʷ ʵʪʦʛʦ ʟʘʡʜʝʤ ʚ ʠʥ-

ʪʝʨʥʝʪ ʠ ʧʝʨʝʭʦʜʠʤ ʥʘ ʩʘʡʪ www.twiddla.com.  

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʥʘʯʘʪʴ ʨʘʙʦʪʫ, ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ, ʩʘʡʪ ʩʘʤ ʩʦʟʜʘʩʪ ʚʘʤ ʧʨʦ-

ʬʠʣʴ. ɽʩʣʠ ʚʳ ʟʘʭʦʪʠʪʝ ʩʦʟʜʘʪʴ ʠʣʠ ʦʪʨʝʜʘʢʪʠʨʦʚʘʪʴ ʩʚʦʡ ʧʨʦʬʠʣʴ, ʜʦʩʪʘʪʦʯʥʦ ʩʧʨʘʚʘ ʥʘʞʘʪʴ ʥʘ ʩʚʦʝ 

ʠʤʷ, ʢʦʪʦʨʦʝ ʚʘʤ ʧʨʠʩʚʦʠʣ ʧʨʦʬʠʣʴ. ʇʝʨʝʭʦʜʷ ʚ ʩʦʟʜʘʥʠʝ ʧʨʦʬʠʣʷ, ʚʚʦʜʠʤ ʩʚʦʡ E-mail, ʠʤʷ ʧʦʣʴʟʦ-

ʚʘʪʝʣʷ ʠ ʧʘʨʦʣʴ. ʅʘʯʠʥʘʝʤ ʨʘʙʦʪʫ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ çGoè. ʉʨʘʟʫ ʞʝ ʤʳ ʚʠʜʠʤ ʧʫʩʪʫʶ ʜʦʩʢʫ, ʢʦʪʦ-

ʨʫʶ ʤʦʞʥʦ ʦʩʪʘʚʠʪʴ ʙʝʟ ʨʘʟʤʝʪʦʢ ʥʘ ʢʣʝʪʢʠ, ʘ ʤʦʞʥʦ ʨʘʟʤʝʪʠʪʴ ʥʘ ʢʨʫʧʥʫʶ ʠ ʤʝʣʢʫʶ ʢʣʝʪʢʫ. ʅʘ ʥʝʡ 

ʙʫʜʝʪ ʨʘʟʤʝʱʘʪʴʩʷ ʠʥʬʦʨʤʘʮʠʷ.  

ɼʘʥʥʘʷ ʧʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦʟʚʦʣʷʝʪ: ʨʘʟʤʝʱʘʪʴ ʪʝʢʩʪ (ʩ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ), 

ʢʘʨʪʠʥʢʠ, ʚʠʜʝʦ ʠ ʘʫʜʠʦ-ʬʘʡʣʳ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʬʦʨʤʫʣʳ, ʚʩʪʨʘʠʚʘʪʴ ʜʦʢʫʤʝʥʪʳ, ʚʠʜʞʝʪʳ ʠ html-

ʢʦʜ, ʘ ʪʘʢ ʞʝ ʦʙʱʘʪʴʩʷ ʧʨʠ ʧʦʤʦʱʠ ʯʘʪʘ ʠ ʛʦʣʦʩʦʚʳʭ ʩʦʦʙʱʝʥʠʡ.  

ʉʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʚʤʝʩʪʥʦʛʦ ʧʨʦʩʤʦʪʨʘ ʨʘʟʣʠʯʥʳʭ ʚʝʙ-ʩʘʡʪʦʚ ʚ ʨʝʞʠʤʝ ʦʥʣʘʡʥ. ɼʣʷ 

ʪʦʛʦ ʯʪʦʙʳ ʧʨʠʛʣʘʩʠʪʴ ʫʯʘʩʪʥʠʢʦʚ ʜʣʷ ʨʘʙʦʪʳ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ çInviteè, ʧʦʩʳʣʘʷ ʧʨʠʛʣʘʰʝʥʠʝ ʧʦ 

ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ. ʄʦʞʥʦ ʨʘʟʤʝʱʘʪʴ ʩʩʳʣʢʫ ʥʘ ʩʪʨʘʥʠʯʢʘʭ ʩʘʡʪʦʚ ʠ ʙʣʦʛʦʚ. ɸ ʩʦʟʜʘʥʥʳʡ ʜʦʢʫʤʝʥʪ 

ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʚʠʜʝ PDF ʬʘʡʣʘ. 

ʇʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚʠʨʪʫʘʣʴʥʦʡ ʜʦʩʢʠ ʧʦʟʚʦʣʷʝʪ: ʩʦʟʜʘʪʴ ʥʦʚʫʶ ʩʪʝʥʫ ʩ ʥʦʚʦʡ ʪʝʤʘʪʠʢʦʡ, 

ʚʝʨʥʫʪʴʩʷ ʥʘ ʜʦʤʘʰʥʶʶ ʩʪʨʘʥʠʮʫ, ʚʩʪʘʚʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʘʢʢʘʫʥʪʝ, ʦʧʫʙʣʠʢʦʚʘʪʴ ʩʪʝʥʫ ʚ ʩʦʮʠ-

ʘʣʴʥʳʭ ʩʝʪʷʭ, ʵʢʩʧʦʨʪʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʚ ʚʠʜʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʬʘʡʣʘ ʠʣʠ ʪʘʙʣʠʮʳ Excel, ʚʦʩʧʦʣʴ-

ʟʦʚʘʪʴʩʷ QR-ʢʦʜʦʤ ʠ ʨʘʟʤʝʩʪʠʪʴ QR-ʢʦʜ ʥʘ ʩʪʝʥʝ, ʧʦʣʫʯʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʪʝʥʝ:  

- ʩʢʦʣʴʢʦ ʚʩʝʛʦ ʧʦʩʪʦʚ, ʢʦʛʜʘ ʩʦʟʜʘʥʘ ʩʪʝʥʘ; 

- ʠʟʤʝʥʠʪʴ ʜʘʥʥʫʶ ʩʪʝʥʫ ʠ ʧʝʨʝʡʪʠ ʚʦ ʚʢʣʘʜʢʠ ï ʦʧʮʠʠ. 

ɿʜʝʩʴ ʤʳ ʤʦʞʝʤ ʠʟʤʝʥʠʪʴ ʦʙʦʠ, ʢʦʤʧʦʥʦʚʘʪʴ ʤʘʪʝʨʠʘʣʳ ʚ ʩʚʦʙʦʜʥʦʤ ʧʦʨʷʜʢʝ ʠʣʠ ʤʦʞʥʦ 

ʪʨʘʥʩʣʠʨʦʚʘʪʴ ʚ ʚʠʜʝ ʣʝʥʪʳ. ʄʦʞʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ ʥʘʩʪʨʦʡʢʠ ʧʨʠʚʘʪʥʦʩʪʠ, ʪʦ ʝʩʪʴ ʵʪʦ ʙʫʜʝʪ ʩʢʨʳʪʘʷ 

ʩʩʳʣʢʘ ʣʠʙʦ ʜʦʩʪʫʧʥʘʷ ʚʩʝʤ, ʪʘʢʞʝ ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʙʘʚʠʪʴ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʦ e-mail, ʢʦʪʦ-

ʨʳʝ ʤʦʛʫʪ ʥʘʧʦʣʥʷʪʴ ʥʘʰʫ ʩʪʨʘʥʠʮʫ. ʂʨʦʤʝ ʵʪʦʛʦ, ʝʩʣʠ ʩʪʝʥʘ ʜʦʩʪʫʧʥʘ ʘʙʩʦʣʶʪʥʦ ʚʩʝʤ, ʪʦ ʦʥʘ ʤʦʞʝʪ 

ʦʪʦʙʨʘʞʘʪʴʩʷ ʚ ʧʦʠʩʢʦʚʦʡ ʩʠʩʪʝʤʝ.  

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʨʚʠʩʘ ʚʠʨʪʫʘʣʴʥʦʡ ʜʦʩʢʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʧʨʝʧʦ-

ʜʘʚʘʪʝʣʴ ʠ ʩʪʫʜʝʥʪʳ ʨʘʩʰʠʨʷʶʪ ʛʨʘʥʠʮʳ ʧʨʠʚʳʯʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʠʥʬʦʨʤʘʮʠʠ ʩʦ ʩʪʘʪʠʯʝʩʢʦʡ ʘʫʜʠ-
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ʪʦʨʥʦʡ ʜʦʩʢʠ ʥʘ ʜʠʥʘʤʠʯʝʩʢʠ ʠʟʤʝʥʷʶʱʫʶʩʷ ʚʠʨʪʫʘʣʴʥʫʶ ʜʦʩʢʫ, ʚʳʚʦʜʷ ʧʨʦʮʝʩʩ ʧʨʝʧʦʜʘʚʘʥʠʷ ʠ 

ʦʙʫʯʝʥʠʷ ʥʘ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʡ ʫʨʦʚʝʥʴ.  

ɺʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʠʨʪʫʘʣʴʥʦʡ ʜʦʩʢʠ ʧʦʤʦʛʘʝʪ ʧʨʝʧʦʜʘʚʘʪʝʣʶ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ 

ʫʨʦʚʥʝ ʧʣʘʥʠʨʦʚʘʪʴ ʠ ʧʨʦʚʦʜʠʪʴ ʟʘʥʷʪʠʷ, ʢʦʪʦʨʳʝ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʶʪ ʠʥʪʝʨʝʩ ʩʪʫʜʝʥʪʦʚ ʢ ʠʟʫ-

ʯʘʝʤʦʤʫ ʧʨʝʜʤʝʪʫ [2]. 

ɺʠʨʪʫʘʣʴʥʘʷ ʜʦʩʢʘ ʧʨʝʚʨʘʱʘʝʪ ʦʙʳʯʥʫʶ ʣʝʢʮʠʶ ʚ ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ ʵʢʩʢʫʨʩʠʶ, ʢʘʨʪʫ ʢʦʪʦʨʦʡ 

ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʚʩʝʤ ʚʤʝʩʪʝ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʥʪʝʨʥʝʪ-ʠʩʪʦʯʥʠʢʦʚ, ʩʦʚʤʝʩʪʥʦ ʨʘʙʦʪʘʷ ʚ ʢʦʤʘʥʜʝ.  

ɺʠʨʪʫʘʣʴʥʘʷ ʜʦʩʢʘ ʧʨʝʚʨʘʱʘʝʪ ʦʙʳʯʥʫʶ ʣʝʢʮʠʶ ʚ ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ ʵʢʩʢʫʨʩʠʶ, ʢʘʨʪʫ, ʢʦʪʦʨʫʶ 

ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʚʩʝʤ ʚʤʝʩʪʝ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʥʪʝʨʥʝʪ-ʠʩʪʦʯʥʠʢʦʚ, ʩʦʚʤʝʩʪʥʦ ʨʘʙʦʪʘʷ ʚ ʢʦʤʘʥʜʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʦʚʤʝʩʪʥʦʝ ʥʘʧʦʣʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʝʡ, ʩʦʚʤʝʩʪʥʦʝ ʨʝʜʘʢʪʠʨʦ-

ʚʘʥʠʝ, ʧʨʝʢʨʘʩʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʪʨʘʥʩʣʠʨʦʚʘʥʠʷ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ, ʵʢʩʧʦʨʪ ʚ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʘʪʳ 

ʜʦʢʫʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʚʩʪʘʚʢʘ ʥʘ ʩʘʡʪ QR-ʂʆɼʘ ʥʘ ʚʠʨʪʫʘʣʴʥʦʡ ʜʦʩʢʝ. 
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ʉ.ʅ. ʐʫʪʠʢʦʚ, ʩʪʫʜʝʥʪ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʀ.ɸ. ɼʫʜʢʦʚʩʢʘʷ, ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʛ. ʂʫʡʙʳʰʝʚ, ʂʫʡʙʳʰʝʚʩʢʠʡ ʬʠʣʠʘʣ ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʇʈʆɹʃɽʄɸ ʈɸɿɺʀʊʀʗ ʇʆɿʅɸɺɸʊɽʃʔʅʓʍ ʋʋɼ  
ʅɸ ʋʈʆʂɸʍ ʀʅʌʆʈʄɸʊʀʂʀ 

çɺ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ ʰʢʦʣʘ ʫʜʝʣʷʝʪ ʧʨʠʩʪʘʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʨʘʟʚʠʪʠʶ ʢʦʤʧʝʪʝʥʮʠʡ ʠ 

ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʫʯʝʙʥʳʭ ʜʝʡʩʪʚʠʡ (ʜʘʣʝʝ ʋʋɼ) ʦʙʫʯʘʶʱʠʭʩʷ. ʈʘʟʚʠʪʠʝ ʩʠʩʪʝʤʳ ʋʋɼ ʧʨʝʜʫʩʤʦʪʨʝʥʦ 

ʬʝʜʝʨʘʣʴʥʳʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʩʪʘʥʜʘʨʪʦʤ (ʌɻʆʉ), ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʟʘʣʦʞʝʥ 

ʩʠʩʪʝʤʥʦ-ʜʝʷʪʝʣʴʥʦʩʪʥʳʡ ʧʦʜʭʦʜ. ʉʠʩʪʝʤʥʦ-ʜʝʷʪʝʣʴʥʦʩʪʥʳʡ ʧʦʜʭʦʜ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʥʘʫʯʥʳʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷʭ ʩʣʝʜʫʶʱʠʭ ʧʩʠʭʦʣʦʛʦʚ ʃ.ʉ. ɺʳʛʦʪʩʢʦʛʦ, ʇ.ʗ. ɻʘʣʴʧʝʨʠʥʘ, ɺ.ɺ. ɼʘʚʳʜʦʚʘ, ɸ.ʅ. ʃʝʦʥʪʴʝʚʘ, 

ɼ.ɹ. ʕʣʴʢʦʥʠʥʘ. ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʧʦʜʨʦʙʥʦ ʦʧʠʩʳʚʘʝʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʤʝʭʘʥʠʟʤʳ ʫʩʚʦʝʥʠʷ 

ʟʥʘʥʠʡ, ʦʙʱʫʶ ʩʪʨʫʢʪʫʨʫ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ, ʛʦʪʦʚʥʦʩʪʴ ʢ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʶ ʠ ʩʘ-

ʤʦʨʘʟʚʠʪʠʶ ʠ ʘʢʪʠʚʥʫʶ ʫʯʝʙʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴè [1, c. 18]. 

ʉʦʛʣʘʩʥʦ ʌɻʆʉ, ʩʦʜʝʨʞʘʪʝʣʴʥʳʡ ʨʘʟʜʝʣ ʦʩʥʦʚʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʦʧʨʝʜʝʣʷʝʪ 

ʦʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʚʢʣʶʯʘʝʪ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʜʦʩ-

ʪʠʞʝʥʠʝ ʣʠʯʥʦʩʪʥʳʭ, ʧʨʝʜʤʝʪʥʳʭ ʠ ʤʝʪʘʧʨʝʜʤʝʪʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʢʦʪʦʨʳʝ ʜʦʩʪʠʛʘʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ 

ʨʘʟʚʠʪʠʷ ʋʋɼ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʨʘʟʚʠʪʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʩʫʙʲʝʢʪʘ ʦʙʫʯʝʥʠʷ ʢ ʩʘʤʦʨʘʟʚʠʪʠʶ ʠ ʩʘʤʦʩʦ-

ʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʧʫʪʝʤ ʩʦʟʥʘʪʝʣʴʥʦʛʦ ʠ ʘʢʪʠʚʥʦʛʦ ʧʨʠʩʚʦʝʥʠʷ ʥʦʚʦʛʦ ʩʦʮʠʘʣʴʥʦʛʦ ʦʧʳʪʘ. ʈʘʟʚʠʪʠʝ 

ʦʩʥʦʚ ʫʤʝʥʠʷ ʫʯʠʪʴʩʷ (ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʫʯʝʙʥʳʭ ʜʝʡʩʪʚʠʡ) ʦʧʨʝʜʝʣʝʥʦ ʌʝʜʝʨʘʣʴʥʳʤ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʩʪʘʥʜʘʨʪʦʤ ʢʘʢ ʦʜʥʘ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʀʥʬʦʨʤʘʪʠʢʘ ï ʤʝʪʘʧʨʝʜʤʝʪ, ʚ ʢʦʪʦʨʦʤ ʢʘʞʜʘʷ ʪʝʤʘ ʩʘʤʘ ʧʦ ʩʝʙʝ ʫʞʝ ʥʘ ʫʨʦʚʥʝ ʩʦʜʝʨʞʘʥʠʷ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʋʋɼ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʪʘʢʦʡ ʧʨʝʜʤʝʪ ʢʘʢ ʠʥʬʦʨʤʘʪʠʢʘ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʀʂʊ-ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ. ʇʨʠ ʦʙʫʯʝʥʠʠ ʠʥʬʦʨʤʘʪʠʢʝ ʦʙʫʯʘʶʱʠʝʩʷ ʠʟʫʯʘʶʪ ʪʘʢʠʝ ʧʦʥʷ-

ʪʠʷ, ʢʘʢ ʩʠʩʪʝʤʘ, ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ. ʅʦ ʵʪʠ ʠ ʜʨʫʛʠʝ ʧʦʥʷʪʠʷ ʩʬʦʨʤʠʨʦʚʳʚʘʶʪʩʷ ʚ 

ʋʋɼ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʦʙʫʯʘʶʱʠʡʩʷ ʦʩʦʟʥʘʥʥʦ ʥʘʫʯʠʪʩʷ ʠʭ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʂʘʞʜʳʡ ʧʝʜʘʛʦʛ, ʚ ʩʚʷʟʠ ʩ ʧʝʨʝʭʦʜʦʤ ʥʘ ʬʝʜʝʨʘʣʴʥʳʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʩʪʘʥ-

ʜʘʨʪʳ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʝʨʝʩʤʘʪʨʠʚʘʝʪ ʤʝʪʦʜʠʢʫ ʦʙʫʯʝʥʠʷ, ʧʳʪʘʷʩʴ ʥʘʡʪʠ ʧʨʠʝʤʳ ʠ ʩʨʝʜʩʪʚʘ, 

ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʬʦʨʤʠʨʦʚʘʪʴ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʫʯʝʙʥʳʝ ʜʝʡʩʪʚʠʷ (ʋʋɼ) ʦʙʫʯʘʶʱʠʭʩʷ ʠ ʧʦʣʫʯʠʪʴ 

ʵʬʬʝʢʪʠʚʥʳʡ ʨʝʟʫʣʴʪʘʪ.  

çʆʙʫʯʘʶʱʠʝʩʷ, ʚ ʧʨʦʮʝʩʩʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʋʋɼ, ʦʙʫʯʘʶʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʩʪʘʚʠʪʴ ʫʯʝʙʥʳʝ 

ʧʨʦʙʣʝʤʳ, ʥʘʭʦʜʠʪʴ ʧʫʪʠ ʠʭ ʨʝʰʝʥʠʷ, ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠ ʦʮʝʥʠʚʘʪʴ ʧʨʦʮʝʩʩ ʠ ʨʝʟʫʣʴʪʘʪʳ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ, ʪʝʤ ʩʘʤʳʤ ʦʙʝʩʧʝʯʠʚʘʷ ʫʩʧʝʰʥʦʝ ʫʩʚʦʝʥʠʝ ʟʥʘʥʠʡ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʤʝʥʠʡ ʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʚ 
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ʣʶʙʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʯʪʦ ʚ ʠʪʦʛʝ ʩʦʟʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʫʩʧʝʰʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʦʙʫʯʘʝʤʳʭ ʚ 

ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʩʨʝʜʠ ʚʩʝʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʥʘ ʩʝʛʦʜʥʷ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʋʋɼ ʦʩʦʙʦʝ ʚʥʠ-

ʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʧʨʦʙʣʝʤʝ ʨʘʟʚʠʪʠʷ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʋʋɼè [2, c. 45].  

ʇʦʪʦʤʫ ʯʪʦ ʧʦʟʥʘʚʘʪʝʣʴʥʳʝ ʋʋɼ ʨʘʟʚʠʚʘʶʪ ʪʘʢʠʝ ʘʩʧʝʢʪʳ, ʢʘʢ ʫʤʝʥʠʝ ʧʦʩʪʘʚʠʪʴ ʫʯʝʙʥʫʶ ʟʘ-

ʜʘʯʫ, ʚʳʙʨʘʪʴ ʩʧʦʩʦʙʳ ʠ ʥʘʡʪʠ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʝʝ ʨʝʰʝʥʠʷ, ʫʤʝʥʠʝ ʨʘʙʦʪʘʪʴ ʩ ʠʥ-

ʬʦʨʤʘʮʠʝʡ, ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ, ʫʤʝʥʠʝ ʧʨʦʚʦʜʠʪʴ ʘʥʘʣʠʟ ʠ ʩʠʥʪʝʟ ʧʦʣʫʯʝʥʥʳʭ 

ʟʥʘʥʠʡ, ʩʧʦʩʦʙʥʦʩʪʴ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʝ ʩʚʷʟʠ, ʦʙʦʩʥʦʚʘʥʥʦ ʜʦʢʘʟʳʚʘʪʴ ʩʚʦʶ 

ʪʦʯʢʫ ʟʨʝʥʠʷ, ʘ ʪʘʢʞʝ ʫʤʝʥʠʝ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʧʨʦʙʣʝʤʫ ʠ ʥʘʡʪʠ ʩʧʦʩʦʙʳ ʝʸ ʨʝʰʝʥʠʷ. 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʛʨʫʧʧʘ ʘʚʪʦʨʦʚ (ɸ.ɻ. ɸʩʤʦʣʦʚ, ɻ.ɺ. ɹʫʨʤʝʥʩʢʘʷ,ʀ.ɸ. ɺʦʣʦʜʘʨʩʢʘʷ, 

ʆ.ɸ. ʂʘʨʘʙʘʥʦʚʘ, ʅ.ɻ. ʉʘʣʤʠʥʘ ʠ ʉ.ɺ. ʄʦʣʯʘʥʦʚ) ʨʘʩʢʨʳʚʘʝʪ ʩʫʱʥʦʩʪʴ ʧʦʥʷʪʠʷ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ 

ʋʋɼ, ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʦʪʜʝʣʴʥʳʝ ʤʝʪʦʜʠʯʝʩʢʠʝ ʚʦʧʨʦʩʳ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʠ ʧʨʝʜʣʘʛʘʝʪ ʧʫʪʠ ʠʭ ʨʝʰʝ-

ʥʠʷ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠʟʚʝʩʪʥʦ ʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦ-

ʛʠʡ, ʧʨʠʤʝʥʷʝʤʳʭ ʥʘ ʫʨʦʢʘʭ ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʨʘʟʚʠʪʠʝ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʋʋɼ ʫʯʘ-

ʱʠʭʩʷ. ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʝʡ, ʧʦʤʦʛʘʶʱʝʡ ʨʘʟʚʠʚʘʪʴ 

ʧʦʟʥʘʚʘʪʝʣʴʥʳʝ ʋʋɼ ʦʙʫʯʘʶʱʠʭʩʷ, ʷʚʣʷʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʙʣʝʤʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

ʇʝʨʚʳʝ ʠʜʝʠ ʧʨʦʙʣʝʤʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʦʷʚʠʣʠʩʴ ʝʱʝ ʚ ʧʨʦʰʣʦʤ ʩʪʦʣʝʪʠʠ ʚ ʪʨʫʜʘʭ 

ʌ.ɸ. ɼʠʩʪʝʨʚʝʨʛʘ, ʗ.ɸ. ʂʦʤʝʥʩʢʦʛʦ, ʀ.ɻ. ʇʝʩʪʘʣʦʮʠʠ, ɾ.ɾ. ʈʫʩʩʦ, ʂ.ɼ. ʋʰʠʥʩʢʦʛʦ ʠ ʜʨ. ɼʘʥʥʘʷ ʪʝʭ-

ʥʦʣʦʛʠʷ ʦʩʥʦʚʳʚʘʝʪʩʷ ʠ ʥʘ ʪʨʫʜʘʭ ɼʞ. ɹʨʫʥʝʨʘ, ʄ.ɸ. ɼʘʥʠʣʦʚʘ, ɼʞ. ɼʴʶʠ, ɺ.ʇ. ɽʩʠʧʦʚʘ, 

ʊ.ɺ. ʂʫʜʨʷʚʮʝʚʘ, ʀ.ʗ. ʃʝʨʥʝʨʘ, ʄ.ʀ. ʄʘʭʤʫʪʦʚʘ, ʅ.ɸ. ʄʝʥʯʠʥʩʢʦʡ, ɺ. ʆʢʦʥʷ, ʉ.ʃ. ʈʫʙʠʥʰʪʝʡʥʘ. 

ʆʚʣʘʜʝʥʠʝ ʰʢʦʣʴʥʠʢʘʤʠ ʩʠʩʪʝʤʦʡ ʋʋɼ ʧʦʩʨʝʜʩʪʚʦʤ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʙʣʝʤʥʦʛʦ ʦʙʫʯʝʥʠʷ ʩʧʦ-

ʩʦʙʩʪʚʫʝʪ ʦʩʚʦʝʥʠʶ ʧʨʝʜʤʝʪʥʳʭ ʧʣʘʥʠʨʫʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʫʤʝʥʠʷ ʨʝʰʘʪʴ 

ʧʨʦʙʣʝʤʫ ʚ ʨʘʟʣʠʯʥʳʭ ʞʠʟʥʝʥʥʳʭ ʩʠʪʫʘʮʠʷʭ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʨʝʘʣʠʟʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʶ ʧʨʦʙʣʝʤʥʦʛʦ 

ʦʙʫʯʝʥʠʷ ʫʯʠʪʝʣʴ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʧʦʜʛʦʪʦʚʢʠ, ʚʣʘʜʝʪʴ ʙʦʣʴʰʠʤ ʦʙʲʝʤʦʤ ʟʥʘʥʠʡ 

ʠʥʬʦʨʤʘʪʠʢʠ, ʦʙʣʘʜʘʪʴ ʫʤʝʥʠʝʤ ʧʨʝʧʦʜʥʦʩʠʪʴ ʟʥʘʥʠʷ ʠ ʧʨʘʚʠʣʴʥʦ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʧʨʦʙʣʝʤʥʳʡ 

ʫʨʦʢ. ʇʨʘʚʠʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʦʙʣʝʤʥʦʛʦ ʦʙʫʯʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʋʋɼ. ʉʫʱʥʦʩʪʴ 

ʧʦʥʷʪʠʷ ʋʋɼ ʨʘʩʢʨʳʚʘʝʪ ʛʨʫʧʧʘ ʘʚʪʦʨʦʚ: ɸ.ɻ. ɸʩʤʦʣʦʚ, ɻ.ɺ. ɹʫʨʤʝʥʩʢʘʷ, ʀ.ɸ. ɺʦʣʦʜʘʨʩʢʘʷ, 

ʆ.ɸ. ʂʘʨʘʙʘʥʦʚʘ, ʉ.ɺ. ʄʦʣʯʘʥʦʚ ʠ ʅ.ɻ. ʉʘʣʤʠʥʘ. 

ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ, ʧʦʩʚʷʱʝʥʥʳʭ ʧʨʦʙʣʝʤʝ ʨʘʟʚʠʪʠʷ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʋʋɼ ʧʦʩʨʝʜʩʪʚʦʤ 

ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʙʣʝʤʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʨʠ ʦʙʫʯʝʥʠʠ ʠʥʬʦʨʤʘʪʠʢʝ ʚ ʦʩʥʦʚʥʦʡ ʰʢʦʣʝ, ʥʝ ʪʘʢ ʤʥʦʛʦ 

(ɸ.ɻ. ɸʩʤʦʣʦʚ, ʃ.ʀ. ɹʦʞʝʥʢʦʚʘ, ʀ.ɻ. ʃʠʧʘʪʥʠʢʦʚʘ). ʀʭ ʚʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚ ʥʠʭ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʢʦʥʢʨʝʪʥʳʡ ʤʘʪʝʨʠʘʣ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʨʘʟʚʠʪʠʶ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʦʟʥʘʚʘ-

ʪʝʣʴʥʳʭ ʋʋɼ. 

çʇʦʟʥʘʚʘʪʝʣʴʥʳʝ ʋʋɼ ïʩʠʩʪʝʤʘ ʩʧʦʩʦʙʦʚ ʧʦʟʥʘʥʠʷ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ, ʧʦʩʪʨʦʝʥʠʷ ʩʘʤʦ-

ʩʪʦʷʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦʠʩʢʘ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʧʝʨʘʮʠʡ ʧʦ ʦʙʨʘʙʦʪʢʝ, ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ, 

ʦʙʦʙʱʝʥʠʶ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʦʣʫʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠè [5, c. 48]. 

çɺ ʧʝʨʝʯʝʥʴ ʜʘʥʥʳʭ ʋʋɼ ʚʭʦʜʷʪ ʦʙʱʝʫʯʝʙʥʳʝ, ʣʦʛʠʯʝʩʢʠʝ, ʘ ʪʘʢʞʝ ʧʦʩʪʘʥʦʚʢʘ ʠ ʨʝʰʝʥʠʝ 

ʧʨʦʙʣʝʤʳ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʧʦʟʥʘʥʠʶ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ: ʛʦʪʦʚʥʦʩʪʴ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʥʘʧʨʘʚʣʝʥʥʳʡ ʧʦʠʩʢ, ʦʙʨʘʙʦʪʢʫ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ. ʕʪʠ ʋʋɼ ʦʙʝʩʧʝʯʠʚʘʶʪ ʬʦʨʤʠʨʦʚʘ-

ʥʠʝ ʫ ʰʢʦʣʴʥʠʢʦʚ ʦʙʦʙʱʝʥʥʳʭ ʟʥʘʥʠʡ (ʦʪʨʳʚ ʦʪ ʢʦʥʢʨʝʪʥʳʭ ʩʠʪʫʘʪʠʚʥʳʭ ʟʥʘʯʝʥʠʡ); ʚʢʣʶʯʘʶʪ ʚ 

ʩʝʙʷ ʢʦʥʢʨʝʪʥʳʝ ʩʧʦʩʦʙʳ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʜʝʡʩʪʚʠʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʫʤʝʥʠʝ ʚʳ-

ʷʚʣʷʪʴ ʩʫʱʝʩʪʚʝʥʥʦʝ: ʫʤʝʥʠʷ ʦʩʦʟʥʘʚʘʪʴ ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ ʟʘʜʘʯʫ; ʯʠʪʘʪʴ ʠ ʩʣʫʰʘʪʴ, ʠʟʚʣʝʢʘʷ ʥʫʞʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ, ʘ ʪʘʢʞʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʥʘʭʦʜʠʪʴ ʝʝ ʚ ʤʘʪʝʨʠʘʣʘʭ ʫʯʝʙʥʠʢʦʚ, ʨʘʙʦʯʠʭ ʪʝʪʨʘʜʝʡ, ʜʨʫʛʦʡ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʣʠʪʝʨʘʪʫʨʝ; ʦʩʫʱʝʩʪʚʣʷʪʴ ʜʣʷ ʨʝʰʝʥʠʷ ʫʯʝʙʥʳʭ ʟʘʜʘʯ ʦʧʝʨʘʮʠʠ ʘʥʘʣʠʟʘ, ʩʠʥʪʝʟʘ, 

ʩʨʘʚʥʝʥʠʷ, ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʝ ʩʚʷʟʠ, ʜʝʣʘʪʴ ʦʙʦʙʱʝʥʠʷ, ʚʳʚʦʜʳ; 

ʚʳʧʦʣʥʷʪʴ ʫʯʝʙʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʳʝ ʜʝʡʩʪʚʠʷ ʚ ʤʘʪʝʨʠʘʣʠʟʦʚʘʥʥʦʡ ʠ ʫʤʩʪʚʝʥʥʦʡ ʬʦʨʤʝ; ʧʦʥʠʤʘʪʴ 

ʠʥʬʦʨʤʘʮʠʶ, ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʚ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʡ, ʩʭʝʤʘʪʠʯʥʦʡ, ʤʦʜʝʣʴʥʦʡ ʬʦʨʤʝ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʥʘ-

ʢʦʚʦ-ʩʠʤʚʦʣʠʯʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʨʝʰʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʫʯʝʙʥʳʭ ʟʘʜʘʯè [5, c. 50]. 
ʊʘʙʣʠʮʘ 1 

ʆʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʉʦʚʨʝʤʝʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʘʩʧʝʢʪʝ ʚʥʝʜʨʝʥʠʷ ʌɻʆʉ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʟʥʘ-

ʚʘʪʝʣʴʥʳʭ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʜʝʡʩʪʚʠʡ 

ʊʝʭʥʦʣʦʛʠʠ ʄʝʪʦʜʳ 
ʌʦʨʤʠʨʫʝʤʳʝ ʋʋɼ: 

ʇʦʟʥʘʚʘʪʝʣʴʥʳʝ 

ʇʨʦʙʣʝʤʥʦʝ ʦʙʫʯʝʥʠʝ ʉʦʟʜʘʥʠʝ ʧʨʦʙʣʝʤʥʦʡ ʩʠʪʫʘʮʠʠ 
ʆʙʱʝʫʯʝʙʥʳʝ ʧʦʟʥʘʚʘʪʝʣʴʥʳʝ ʜʝʡʩʪʚʠʷ, ʧʦ-

ʩʪʘʥʦʚʢʘ ʠ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ 
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ʉʦʚʤʝʩʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʵʚʨʠ-

ʩʪʠʯʝʩʢʘʷ ʙʝʩʝʜʘ, ʢʦʣʣʝʢʪʠʚʥʳʡ 

ʚʳʚʦʜ, ʩʨʘʚʥʝʥʠʝ 

ʇʦʟʥʘʚʘʪʝʣʴʥʳʝ: ʣʦʛʠʯʝʩʢʠʝ ʫʥʠʚʝʨʩʘʣʴʥʳʝ 

ʜʝʡʩʪʚʠʷ 

ʀʥʜʠʚʠʜʫʘʣʴʥʦ -

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʡ ʧʦʜ-

ʭʦʜ 

ʈʘʟʥʦʫʨʦʚʥʝʚʳʝ ʟʘʜʘʥʠʷ 

ʇʦʟʥʘʚʘʪʝʣʴʥʳʝ: ʦʙʱʝʫʯʝʙʥʳʝ ʧʦʟʥʘʚʘʪʝʣʴ-

ʥʳʝ ʜʝʡʩʪʚʠʷ, ʧʦʩʪʘʥʦʚʢʘ ʠ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝ-

ʤʳ, ʣʦʛʠʯʝʩʢʠʝ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʜʝʡʩʪʚʠʷ 

ʂʦʤʧʝʪʝʥʪʥʦ -

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʦʙʫʯʝʥʠʝ 

ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ, ʧʨʦ-

ʝʢʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʇʦʟʥʘʚʘʪʝʣʴʥʳʝ: ʦʙʱʝʫʯʝʙʥʳʝ ʧʦʟʥʘʚʘʪʝʣʴ-

ʥʳʝ ʜʝʡʩʪʚʠʷ, ʧʦʩʪʘʥʦʚʢʘ ʠ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝ-

ʤʳ, ʣʦʛʠʯʝʩʢʠʝ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʜʝʡʩʪʚʠʷ 

ʀʥʬʦʨʤʘʮʠʦʥʥʦ- ʢʦʤʤʫʥʠ-

ʢʘʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ɿʥʘʢʦʤʩʪʚʦ ʩ ʥʦʚʳʤ ʤʘʪʝʨʠʘʣʦʤ 

ʥʘ ʇʂ, ʪʝʩʪʠʨʦʚʘʥʠʝ, ʧʨʝʟʝʥʪʘ-

ʮʠʷ, ʠʥʪʝʨʘʢʪʠʚʥʘʷ ʜʦʩʢʘ 

ʇʦʟʥʘʚʘʪʝʣʴʥʳʝ: ʣʦʛʠʯʝʩʢʠʝ ʫʥʠʚʝʨʩʘʣʴʥʳʝ 

ʜʝʡʩʪʚʠʷ, ʦʙʱʝʫʯʝʙʥʳʝ ʧʦʟʥʘʚʘʪʝʣʴʥʳʝ ʜʝʡʩʪ-

ʚʠʷ 

 

çʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʣʶʙʦʛʦ ʫʨʦʢʘ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʋʋɼ, 

ʚʘʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʛʣʘʚʥʦʛʦ ʩʨʝʜʩʪʚʘ ʦʙʫʯʝʥʠʷ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦʤ ʫʨʦʚʥʝ ï ʫʯʝʙʥʠʢʘ. 

ʀʤʝʥʥʦ ʚ ʩʦʜʝʨʞʘʥʠʠ, ʩʪʨʫʢʪʫʨʝ, ʩʠʩʪʝʤʝ ʟʘʜʘʥʠʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʫʯʝʙʥʠʢʘ ʟʘʣʦʞʝʥʳ ʠʜʝʠ. ʆʥʠ ʧʦ-

ʟʚʦʣʷʶʪ ʜʦʩʪʠʯʴ ʪʨʝʙʫʝʤʳʭ ʩʪʘʥʜʘʨʪʦʚ ʨʝʟʫʣʴʪʘʪʦʚ, ʘ ʠʤʝʥʥʦ ʣʠʯʥʦʩʪʥʳʭ ʠ ʤʝʪʘʧʨʝʜʤʝʪʥʳʭ. ʇʦ-

ʵʪʦʤʫ ʥʘ ʵʪʘʧʝ ʧʣʘʥʠʨʦʚʘʥʠʷ ʫʨʦʢʘ ʥʝʦʙʭʦʜʠʤʦ ʚʥʠʤʘʪʝʣʴʥʦ ʠʟʫʯʠʪʴ, ʢʘʢʠʝ ʚʠʜʳ ʠ ʪʠʧʳ ʟʘʜʘʥʠʡ 

ʧʨʝʜʣʘʛʘʶʪ ʘʚʪʦʨʳ ʫʯʝʙʥʠʢʘ, ʨʘʟʦʙʨʘʪʴʩʷ, ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʘʢʠʭ ʋʋɼ ʦʥʠ ʥʘʧʨʘʚʣʝʥʳè [4, c. 153]. 

ʉʬʦʨʤʠʨʦʚʘʪʴ ʋʋɼ, ʧʦ ʄ.ʈ. ɹʠʪʷʥʦʚʦʡ, ʊ.ɺ. ʄʝʨʢʫʣʦʚʦʡ ï ʟʥʘʯʠʪ çʧʝʨʝʜʘʪʴ ʫʯʝʥʠʢʫ ʚʦ ʚʣʘ-

ʜʝʥʠʝ ʠ ʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʜʝʡʩʪʚʠʷ ʨʝʛʫʣʷʪʠʚʥʦʛʦ, ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʛʦ, ʧʦʟʥʘʚʘʪʝʣʴʥʦ-

ʛʦ ʭʘʨʘʢʪʝʨʘ. ʂʘʞʜʳʡ ʠʟ ʵʪʠʭ ʩʧʦʩʦʙʦʚ ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʘʣʛʦʨʠʪʤ ʩʚʦʝʛʦ ʚʳʧʦʣʥʝʥʠʷ. ɺ ʦʧʳʪʝ 

ʯʝʣʦʚʝʢʘ ʵʪʠ ʩʧʦʩʦʙʳ ʟʘʢʨʝʧʣʷʶʪʩʷ ʢʘʢ ʦʩʦʟʥʘʥʥʳʝ ʫʤʝʥʠʷ. ʇʝʨʝʜʘʚʘʷ ʠʭ ʫʯʘʱʠʤʩʷ, ʧʝʜʘʛʦʛ ʬʦʨʤʠ-

ʨʫʝʪ ʫ ʥʠʭ ʥʦʚʦʝ ʫʥʠʚʝʨʩʘʣʴʥʦʝ ʫʤʝʥʠʝ: ʫʤʝʥʠʝ ʩʨʘʚʥʠʚʘʪʴ, ʫʤʝʥʠʝ ʘʨʛʫʤʝʥʪʠʨʦʚʘʪʴ, ʫʤʝʥʠʝ ʤʦʜʝ-

ʣʠʨʦʚʘʪʴ ʠ ʪ.ʜè. 

çʈʝʟʫʣʴʪʘʪʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʋʋɼ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʫʤʝʥʠʝ ʫʯʝʥʠʢʘ: 

¶ ʚʳʜʝʣʷʪʴ ʪʠʧ ʟʘʜʘʯ ʠ ʩʧʦʩʦʙʳ ʠʭ ʨʝʰʝʥʠʷ, 

¶ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʠʩʢ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ ʥʫʞʥʘ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, 

¶ ʨʘʟʣʠʯʘʪʴ ʦʙʦʩʥʦʚʘʥʥʳʝ ʠ ʥʝʦʙʦʩʥʦʚʘʥʥʳʝ ʩʫʞʜʝʥʠʷ, 

¶ ʦʙʦʩʥʦʚʳʚʘʪʴ ʵʪʘʧʳ ʨʝʰʝʥʠʷ ʫʯʝʙʥʦʡ ʟʘʜʘʯʠ, 

¶ ʧʨʦʠʟʚʦʜʠʪʴ ʘʥʘʣʠʟ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ, 

¶ ʧʨʦʚʦʜʠʪʴ ʦʩʥʦʚʥʳʝ ʤʳʩʣʠʪʝʣʴʥʳʝ ʦʧʝʨʘʮʠʠ (ʘʥʘʣʠʟ, ʩʠʥʪʝʟ, ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʩʨʘʚʥʝʥʠʝ, 
ʘʥʘʣʦʛʠʷ ʠ ʪ.ʜ.), 

¶ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʝ ʩʚʷʟʠ, 

¶ ʚʣʘʜʝʪʴ ʦʙʱʠʤ ʧʨʠʝʤʦʤ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, 

¶ ʩʦʟʜʘʚʘʪʴ ʠ ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ ʩʭʝʤʳ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, 

¶ ʦʩʫʱʝʩʪʚʣʷʪʴ ʚʳʙʦʨ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʧʦʩʦʙʘ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʠʩʭʦʜʷ ʠʟ ʢʦʥʢʨʝʪʥʳʭ 
ʫʩʣʦʚʠʡè [4, c. 153]. 

ʈʘʟʚʠʪʠʝ ʋʋɼ ʦʙʝʩʧʝʯʠʚʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʠ ʩʧʦʩʦʙʥʦʩʪʝʡ 

ʦʙʫʯʘʶʱʝʛʦʩʷ. ʆʥʠ ʦʧʨʝʜʝʣʷʶʪ ʫʩʣʦʚʠʷ ʚʳʩʦʢʦʡ ʫʩʧʝʰʥʦʩʪʠ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʦʩʚʦʝʥʠʷ 

ʫʯʝʙʥʳʭ ʜʠʩʮʠʧʣʠʥ.  

ʉʦʜʝʨʞʘʥʠʝ ʫʯʝʙʥʦʛʦ ʧʨʝʜʤʝʪʘ ʩʚʷʟʘʥʦ ʩ ʨʘʟʚʠʪʠʝʤ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʫʯʝʙʥʳʭ 

ʜʝʡʩʪʚʠʡ, ʘ ʪʘʢ ʞʝ ʩʦ ʩʧʦʩʦʙʘʤʠ ʠ ʣʦʛʠʢʦʡ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʣʝʜʩʪʚʠʝ ʩʦ ʩʣʦʞʠʚʰʠʤʠʩʷ ʧʝʨʝʤʝʥʘʤʠ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ, ʧʨʦʠʟʦʰʣʠ 

ʧʝʨʝʤʝʥʳ ʠ ʚ ʩʠʩʪʝʤʝ ʦʙʨʘʟʦʚʘʥʠʷ. ʇʝʨʝʜ ʧʝʜʘʛʦʛʦʤ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚʩʪʘʣʘ ʟʘʜʘʯʘ ʥʝ ʧʨʝʜʣʘ-

ʛʘʪʴ ʫʯʘʱʠʤʩʷ ʟʥʘʥʠʷ ʚ ʛʦʪʦʚʦʤ ʚʠʜʝ, ʘ ʩʬʦʨʤʠʨʦʚʘʪʴ ʫ ʫʯʘʱʠʭʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ. ɼʣʷ ʵʪʦʛʦ, ʥʫʞʥʦ ʬʦʨʤʠʨʦʚʘʪʴ ʠ ʨʘʟʚʠʚʘʪʴ ʫ ʦʙʫʯʘʶʱʝʛʦʩʷ 

ʩʠʩʪʝʤʫ ʋʋɼ: ʣʠʯʥʦʩʪʥʳʝ, ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʝ, ʧʦʟʥʘʚʘʪʝʣʴʥʳʝ, ʨʝʛʫʣʷʪʠʚʥʳʝ. ʋʋɼ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʵʪʘʧʳ ʫʩʚʦʝʥʠʷ ʫʯʝʙʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʫʯʘʱʝʛʦʩʷ. 

ʆʥʠ ʨʝʘʣʠʟʫʶʪ ʮʝʣʦʩʪʥʦʩʪʴ ʦʙʱʝʢʫʣʴʪʫʨʥʦʛʦ, ʣʠʯʥʦʩʪʥʦʛʦ ʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʩʘʤʦʨʘʟʚʠ-

ʪʠʷ ʣʠʯʥʦʩʪʠ; ʣʝʞʘʪ ʚ ʦʩʥʦʚʝ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʨʝʛʫʣʷʮʠʠ ʣʶʙʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʝʛʦʩʷ. ɺ ʩʦʚʨʝʤʝʥ-

ʥʦʡ ʰʢʦʣʝ ʜʣʷ ʨʘʟʚʠʪʠʷ ʋʋɼ ʦʙʫʯʘʶʱʠʭʩʷ ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ. 
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ɺʆʇʈʆʉʓ ɸɺʊʆʄɸʊʀɿɸʎʀʀ ʆʎɽʅʂʀ ʆɹʈɸɿʆɺɸʊɽʃʔʅʓʍ ʈʀʉʂʆɺ 

ʉʊʋɼɽʅʊʆɺ ɺʋɿɸ ʅɸ ʆʉʅʆɺɽ ɺɽʈʆʗʊʅʆʉʊʅʆɻʆ ʇʆɼʍʆɼɸ 

ʉ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʜʣʷ ʥʝʟʘʚʠʩʠʤʦʡ ʦʮʝʥʢʠ ʦʙʫʯʘʶʱʠʭʩʷ ʙʳʣ ʚʚʝʜʝʥ ɽɻʕ. ʅʘ 

ʦʩʥʦʚʘʥʠʠ ʝʛʦ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʫʯʘʶʱʠʝʩʷ ʟʘʯʠʩʣʷʶʪʩʷ ʚ ʫʥʠʚʝʨʩʠʪʝʪ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʩʸ ʯʘʱʝ ʩʪʘʣ 

ʚʦʟʥʠʢʘʪʴ ʚʦʧʨʦʩ, ʘ ʤʦʞʥʦ ʣʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ɽɻʕ ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʜʘʣʴʥʝʡʰʫʶ ʫʩʧʝʚʘʝ-

ʤʦʩʪʴ ʩʪʫʜʝʥʪʘ, ʚʧʦʩʣʝʜʩʪʚʠʠ ʜʦʧʦʣʥʷʷ ʜʘʥʥʳʝ ʪʝʢʫʱʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʫʩʧʝʚʘʝʤʦʩʪʠ ʧʦ ʜʠʩʮʠʧʣʠ-

ʥʘʤ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ. 

ʊʘʢʦʡ ʦʧʳʪ ʠʤʝʝʪʩʷ ʟʘ ʨʫʙʝʞʦʤ, ʘ ʠʤʝʥʥʦ ʚʉʐɸ, ʛʜʝ ʤʥʦʛʠʝ ʫʥʠʚʝʨʩʠʪʝʪʳ ʫʯʠʪʳʚʘʶʪ ʧʨʠ 

ʧʨʠʝʤʝ ʨʝʟʫʣʴʪʘʪʳ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʭ ʪʝʩʪʦʚ, ʪʘʢʠʭ ʢʘʢ SAT ʠʣʠ ACT. ʉʧʦʩʦʙʥʦʩʪʴ SAT ʧʨʦʛʥʦ-

ʟʠʨʦʚʘʪʴ ʩʨʝʜʥʠʡ ʙʘʣʣ ʟʘ ʧʝʨʚʳʡ ʛʦʜ ʦʙʫʯʝʥʠʷ ʟʘʤʝʯʝʥʘ ʜʘʚʥʦ [2, ʩ. 56].  

ɼʣʷ ʯʝʛʦ ʚʦʦʙʱʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʘʢʦʝ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʠ ʢʘʢʠʝ ʤʝʪʦʜʳ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ? 

ʊʘʢʦʡ ʘʥʘʣʠʟ ʫʩʧʝʚʘʝʤʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʧʦʪʝʥʮʠʘʣ ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʛʦ ʩʪʫʜʝʥʪʘ, ʯʪʦ ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʪʨʘʟʠʪʩʷ ʥʘ ʝʛʦ ʜʘʣʴʥʝʡʰʝʡ ʫʩʧʝʚʘʝʤʦʩʪʠ, ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ, ʝʩʣʠ ʩʪʫ-

ʜʝʥʪ ʠʤʝʝʪ ʢʘʢʠʝ-ʪʦ ʧʨʦʙʝʣʳ ʧʦ ʥʝʢʦʪʦʨʳʤ ʜʠʩʮʠʧʣʠʥʘʤ, ʧʨʝʧʦʜʘʚʘʝʤʳʤ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ, ʠʭ ʤʦʞʥʦ 

ʙʫʜʝʪ ʠʩʧʨʘʚʠʪʴ. 

ʆʮʝʥʠʚʘʥʠʝ ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ʠʭ ʩʨʝʜʥʝʤʫ ʙʘʣʣʫ, ʢʦʪʦʨʳʡ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʘʥʝʝ 

ʧʦʣʫʯʝʥʥʳʭ ʦʮʝʥʦʢ ʧʨʠ ʩʜʘʯʝ ʜʠʬʬʝʨʝʥʮʠʨʫʝʤʳʭ ʟʘʯʸʪʦʚ, ʵʢʟʘʤʝʥʦʚ, ʢʫʨʩʦʚʳʭ ʧʨʦʝʢʪʦʚ ʠ ʪ.ʜ., 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʯʝʥʴ ʭʦʨʦʰʠʡ ʧʦʢʘʟʘʪʝʣʴ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʧʦʟʚʦʣʠʪʴ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʢʘʯʝʩʪʚʦ 

ʫʩʚʦʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʧʦ ʧʨʝʧʦʜʘʚʘʝʤʳʤ ʜʠʩʮʠʧʣʠʥʘʤ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ, ʠ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ, ʢʘʢ 

ʩʨʝʜʩʪʚʦ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʢʘʢʠʭ-ʣʠʙʦ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʫʩʧʝʚʘʝʤʦʩʪʴ ʩʪʫʜʝʥ-

ʪʦʚ. 

ʉʝʡʯʘʩ ʤʝʪʦʜʦʚ ʜʣʷ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʯʝʥʴ ʤʥʦʛʦ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥ-

ʥʳʝ ʚʠʜʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʵʪʦ: 

¶ ʬʘʢʪʦʨʥʳʡ ʘʥʘʣʠʟ ï ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʦʧʠʩʘʥʠʝ ʥʝʢʦʪʦʨʦʛʦ ʦʙʲʝʢʪʘ ʠʟʤʝʨʝʥʠʷ ʩ ʨʘʟʥʳʭ 

ʩʪʦʨʦʥ, ʠʩʧʦʣʴʟʫʷ ʧʨʠ ʵʪʦʤ ʢʦʤʧʘʢʪʥʳʝ ʜʘʥʥʳʝ. ʇʨʠ ʘʥʘʣʠʟʝ ʜʘʥʥʳʭ, ʢʦʨʨʝʣʠʨʫʶʱʠʝ ʤʝʞʜʫ ʩʦʙʦʡ 

ʬʘʢʪʦʨʳ ʦʙʲʝʜʠʥʷʶʪʩʷ, ʚ ʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʠʜʝʪ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʠʩʧʝʨʩʠʠ, ʠ ʩʪʨʫʢʪʫʨʘ ʬʘʢʪʦʨʦʚ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʝʪʩʷ;  

¶ ʢʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ ï ʧʨʝʜʩʪʘʚʣʷʝʪ ʤʝʪʦʜ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʙʠʝ-

ʥʠʝ ʥʝʢʦʪʦʨʦʛʦ ʤʥʦʞʝʩʪʚʘ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʲʝʢʪʦʚ ʠ ʠʭ ʧʨʠʟʥʘʢʦʚ ʥʘ ʩʭʦʞʠʝ ʧʦ ʢʘʢʠʤ-ʣʠʙʦ ʧʘʨʘʤʝʪ-

ʨʘʤ ʛʨʫʧʧʳ ʠʣʠ ʢʣʘʩʪʝʨʳ. ʗʚʣʷʝʪʩʷ ʤʥʦʛʦʤʝʨʥʳʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʤʝʪʦʜ, ʠ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʠʩʭʦʜ-

ʥʦʝ ʤʥʦʞʝʩʪʚʦ ʜʘʥʥʳʭ ʤʦʛʫʪ ʙʳʪʴ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ, ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʤʝʪʴʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʧʨʠʟʥʘʢʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʵʪʠ ʜʘʥʥʳʭ;  

¶ ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ï ʤʝʪʦʜ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʩʚʦʡʩʪʚ, ʠʟʤʝʨʷʝʤʳʭ ʜʘʥʥʳʭ. ɼʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʝʢʦʪʦʨʳʝ ʧʘʨʳ ʟʥʘʯʝʥʠʡ ʥʝʟʘʚʠʩʠʤʦʡ 

ʠʣʠ ʦʙʲʷʩʥʷʶʱʝʡ ʧʝʨʝʤʝʥʥʦʡ ʠ ʟʘʚʠʩʠʤʦʡ ʠʣʠ ʢʘʢ ʫʧʦʪʨʝʙʣʷʝʪʩʷ ʚ ʥʝʢʦʪʦʨʳʭ ʠʩʪʦʯʥʠʢʘʭ ʧʝʨʝʤʝʥ-

ʥʦʡ ʦʪʢʣʠʢʘ. ʈʝʛʨʝʩʩʠʦʥʥʘʷ ʤʦʜʝʣʴ, ʠʥʘʯʝ ʛʦʚʦʨʷ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʬʫʥʢʮʠʶ ʦʙʲʷʩʥʷʶʱʝʡ ʧʝʨʝ-

ʤʝʥʥʦʡ ʠ ʧʘʨʘʤʝʪʨʦʚ ʩ ʜʦʙʘʚʣʝʥʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʦʪʢʣʠʢʘ; 

¶ ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ï ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʟʘʠʤʦʩʚʷʟʴ ʜʚʫʭ ʠʣʠ ʙʦʣʝʝ ʩʣʫʯʘʡʥʳʭ ʧʝʨʝ-

ʤʝʥʥʳʭ. ʇʨʠ ʵʪʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʡ ʢʘʢʦʡ-ʣʠʙʦ ʦʜʥʦʡ ʠʣʠ ʚʦʟʤʦʞʥʦ ʥʝʩʢʦʣʴʢʠʭ ʧʝ-

ʨʝʤʝʥʥʳʭ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʟʥʘʯʝʥʠʡ ʜʨʫʛʦʡ ʧʝʨʝʤʝʥʥʦʡ. ʄʝʨʦʡ ʢʦʨʨʝʣʷʮʠʠ ʩʣʫʯʘʡʥʳʭ ʧʝʨʝ-

ʤʝʥʥʳʭ ʩʣʫʞʠʪ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʠʣʠ ʞʝ ʢʦʨʨʝʣʷʮʠʦʥʥʦʝ ʦʪʥʦʰʝʥʠʝ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʠʭ ʤʝʪʦʜʦʚ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʥʘ ʧʨʘʢʪʠʢʝ ʜʘʩʪ ʦʱʫʪʠʤʳʡ ʨʝʟʫʣʴʪʘʪ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ. ʈʘʩʩʤʦʪʨʠʤ ʥʘ ʥʝʢʦʪʦʨʦʤ ʘʙʩʪʨʘʢʪʥʦʤ ʧʨʠʤʝʨʝ. ɺ ʫʥʠʚʝʨʩʠʪʝʪʝ ʟʘ N-ʝ ʢʦʣʠʯʝʩʪʚʦ ʩʢʦʧʠ-

ʣʘʩʴ ʙʘʟʘ ʜʘʥʥʳʭ ʫʩʧʝʚʘʝʤʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ, ʩʦʜʝʨʞʘʱʘʷ ʚ ʩʝʙʝ ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ɽɻʕ, 
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ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ, ʦʮʝʥʢʘʭ ʧʦ ʧʨʝʧʦʜʘʚʘʝʤʳʤ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ ʜʠʩʮʠʧʣʠʥʘʤ, ʚ ʢʘʢʦʡ ʧʝʨʠʦʜ ʦʥʠ ʙʳʣʠ 

ʧʨʦʩʪʘʚʣʝʥʳ, ʟʘʢʨʳʪʳ ʣʠ ʦʮʝʥʢʠ ʚ ʩʝʩʩʠʶ ʠ ʪ.ʜ. ʏʪʦʙʳ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʵʪʠ ʜʘʥʥʳʝ ʠ ʠʤʝʪʴ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʥʝʦʙʭʦʜʠʤʘ ʥʝʢʦʪʦʨʘʷ ʩʠʩʪʝʤʘ. 

ɼʣʷ ʥʘʯʘʣʘ ʥʝʦʙʭʦʜʠʤʦ ʦʪʦʙʨʘʪʴ ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʚʣʠʷʪʴ ʥʘ ʢʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ. ɼʣʷ 

ʩʪʫʜʝʥʪʦʚ ʧʝʨʚʦʛʦ ʢʫʨʩʘ ʪʘʢʠʤ ʬʘʢʪʦʨʦʤ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʙʘʣʣ ʧʦ ɽɻʕ, ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʚʪʦʨʦʛʦ ʠ ʚʳʰʝ 

ʢʫʨʩʦʚ ʢ ʙʘʣʣʘʤ ɽɻʕ ʜʦʙʘʚʷʪʩʷ ʦʮʝʥʢʠ ʧʦ ʫʞʝ ʧʨʦʡʜʝʥʥʳʤ ʜʠʩʮʠʧʣʠʥʘʤ, ʘ ʪʘʢʞʝ ʦʮʝʥʢʘ ʢʦʨʨʝʣʷʮʠʠ 

ʤʝʞʜʫ ʧʨʝʜʤʝʪʘʤʠ. ʏʪʦʙʳ ʦʮʝʥʠʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʧʝʨʚʠʯʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ, 

ʢʦʪʦʨʳʝ ʫʞʝ ʠʤʝʶʪʩʷ ʚ ʙʘʟʝ, ʘ ʠʤʝʥʥʦ ʧʨʦʚʝʩʪʠ ʚʳʙʦʨʢʫ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ, ʢʘʬʝʜʨʝ, ʬʘʢʫʣʴʪʝʪʫ ʠ 

ʦʪʦʙʨʘʪʴ ʩʪʫʜʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʫʞʝ ʟʘʢʦʥʯʠʣʠ ʫʥʠʚʝʨʩʠʪʝʪ ʠ ʚʳʚʝʩʪʠ ʥʝʢʦʪʦʨʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʥʘ 

ʦʩʥʦʚʝ ʠʭ ʫʩʧʝʚʘʝʤʦʩʪʠ. ʂ ʪʘʢʠʤ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʚʣʠʷʥʠʝ ʙʘʣʣʘ ɽɻʕ ʥʘ ʦʮʝʥʢʠ ʧʦ 

ʜʠʩʮʠʧʣʠʥʘʤ, ʧʨʝʧʦʜʘʚʘʝʤʳʤ ʥʘ ʧʝʨʚʦʤ ʢʫʨʩʝ. ɼʣʷ ʵʪʦʛʦ ʩʪʫʜʝʥʪʦʚ ʩʦ ʩʭʦʞʠʤʠ ʙʘʣʣʘʤʠ ɽɻʕ ʦʙʝ̡-

ʜʠʥʠʪʴ ʚ ʦʜʥʫ ʚʳʙʦʨʢʫ ʠ ʚʳʚʝʩʪʠ ʢʦʨʨʝʣʷʮʠʶ ʠ ʩʦʭʨʘʥʠʪʴ ʨʝʟʫʣʴʪʘʪ ʚ ʩʠʩʪʝʤʝ. ɺ ʙʫʜʫʱʝʤ ʧʨʠ ʧʦ-

ʩʪʫʧʣʝʥʠʠ ʘʙʠʪʫʨʠʝʥʪʘ, ʜʦʩʪʘʪʦʯʥʦ ʙʫʜʝʪ ʚʚʝʩʪʠ ʝʛʦ ʙʘʣʣʳ ɽɻʕ, ʚʳʙʨʘʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʜʣʷ ʧʦʩʪʫʧ-

ʣʝʥʠʷ ʠ ʧʦʣʫʯʠʪʴ ʥʝʢʦʪʦʨʳʡ ʧʨʦʛʥʦʟ. 

ʉʦ ʩʪʫʜʝʥʪʘʤʠ ʚʪʦʨʦʛʦ ʠ ʚʳʰʝ ʢʫʨʩʦʚ ʘʥʘʣʠʟ ʥʝʩʢʦʣʴʢʦ ʫʩʣʦʞʥʠʪʩʷ. ʇʦʤʠʤʦ ʜʘʥʥʳʭ ʧʦ ɽɻʕ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴʩʷ ʙʫʜʫʪ ʜʘʥʥʳʝ ʧʦ ʧʦʣʫʯʝʥʥʳʤ ʨʘʥʝʝ ʦʮʝʥʢʘʤ ʜʠʩʮʠʧʣʠʥ, ʧʨʝʧʦʜʘʚʘʝʤʳʭ ʚ ʫʥʠʚʝʨ-

ʩʠʪʝʪʝ. ʊʘʢʞʝ ʤʝʞʜʫ ʜʠʩʮʠʧʣʠʥʘʤʠ ʙʫʜʝʪ ʩʪʨʦʠʪʴʩʷ ʤʘʪʨʠʮʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʢʦʨʨʝʣʷʮʠʠ, ʢʦʪʦʨʘʷ 

ʧʦʟʚʦʣʷʝʪ ʫʚʠʜʝʪʴ, ʢʘʢ ʦʜʥʘ ʜʠʩʮʠʧʣʠʥʘ ʤʦʞʝʪ ʦʪʨʘʟʠʪʴʩʷ ʥʘ ʜʨʫʛʦʡ. ɺ ʦʙʣʘʩʪʠ ʢʦʨʨʝʣʷʮʠʠ ʜʠʩʮʠʧ-

ʣʠʥ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘ ʧʨʠʤʝʨʝ ɼʦʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 
ʊʘʙʣʠʮʘ 1 

ʇʨʠʤʝʨʳ ʢʦʨʨʝʣʷʮʠʡ ʤʝʞʜʫ ʜʠʩʮʠʧʣʠʥʘʤʠ 

ʂʦʜ ʥʘʧʨʘʚ-

ʣʝʥʠʷ ʧʦʜʛʦ-

ʪʦʚʢʠ 

ɼʠʩʮʠʧʣʠʥʘ 1 ɼʠʩʮʠʧʣʠʥʘ 2 
ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨ-

ʨʝʣʷʮʠʠ 

45.03.02 çʀʥʬʦʨʤʘʪʠʢʘè 
çʆʩʥʦʚʳ ʤʝʜʠʮʠʥʩʢʠʭ ʟʥʘʥʠʡ ʠ ʟʜʦʨʦ-

ʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠè 
-0.995 

45.03.02 çʀʥʬʦʨʤʘʪʠʢʘè 
çʇʨʘʢʪʠʯʝʩʢʘʷ ʬʦʥʝʪʠʢʘ (ʧʝʨʚʳʡ ʠʥʦ-

ʩʪʨʘʥʥʳʡ ʷʟʳʢ)è 
-0.995 

38.03.01 çʄʘʨʢʝʪʠʥʛè çɹʝʟʦʧʘʩʥʦʩʪʴ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠè 0.999 

38.03.01 çʀʥʚʝʩʪʠʮʠʦʥʥʳʡ ʘʥʘʣʠʟè 
çɹʫʭʛʘʣʪʝʨʩʢʠʡ ʫʯʝʪ ʠ ʥʘʣʦʛʦʦʙʣʦʞʝ-

ʥʠʝè 
0.999 

20.03.01 
çʄʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʳ 

ʙʝʟʦʧʘʩʥʦʩʪʠè 

çʆʩʥʦʚʳ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʉɸʇʈ ʪʝʭ-

ʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤè 
-0.001 

27.03.04 çʇʘʢʝʪʳ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤè çʂʫʣʴʪʫʨʘ ʫʩʪʥʦʡ ʠ ʧʠʩʴʤʝʥʥʦʡ ʨʝʯʠè 0.001 

15.03.04 çʇʘʢʝʪʳ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤè çʂʫʣʴʪʫʨʘ ʫʩʪʥʦʡ ʠ ʧʠʩʴʤʝʥʥʦʡ ʨʝʯʠè -0.314 

 

ɸʥʘʣʠʟʠʨʫʷ ʜʘʥʥʫʶ ʪʘʙʣʠʮʫ, ʤʦʞʥʦ ʫʚʠʜʝʪʴ, ʯʪʦ ʪʘʢʠʝ ʜʠʩʮʠʧʣʠʥʳ ʢʘʢ çʀʥʬʦʨʤʘʪʠʢʘè ʥʘʭʦ-

ʜʠʪʩʷ ʚ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʘʢʠʭ ʜʠʩʮʠʧʣʠʥ ʢʘʢ çʆʩʥʦʚʳ ʤʝʜʠʮʠʥʩʢʠʭ ʟʥʘ-

ʥʠʡ ʠ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠè ʠ çʇʨʘʢʪʠʯʝʩʢʘʷ ʬʦʥʝʪʠʢʘ (ʧʝʨʚʳʡ ʠʥʦʩʪʨʘʥʥʳʡ ʷʟʳʢ)è. ʕʪʦ ʛʦʚʦʨʠʪ 

ʦ ʪʦʤ, ʯʪʦ ʠʭ ʦʮʝʥʢʠ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʦʪʠʚʦʬʘʟʝ. ɼʠʩʮʠʧʣʠʥʳ çʄʘʨʢʝʪʠʥʛè ʠ çɹʝʟʦʧʘʩʥʦʩʪʴ ʞʠʟʥʝʜʝʷ-

ʪʝʣʴʥʦʩʪʠè ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩ ʩʦʙʦʡ ʜʦʚʦʣʴʥʦ ʪʝʩʥʦ, ʨʘʚʥʦ ʢʘʢ ʠ ʧʨʝʜʤʝʪʳ çʀʥʚʝʩʪʠʮʠʦʥʥʳʡ ʘʥʘʣʠʟè 

ʠ çɹʫʭʛʘʣʪʝʨʩʢʠʡ ʫʯʝʪ ʠ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʝè, ʪ.ʝ. ʠʤʝʶʪ ʤʝʞʜʫ ʩʦʙʦʡ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʫʶ ʩʚʷʟʴ. 

ʆʮʝʥʢʘ ʧʦ ʦʜʥʦʡ ʠʟ ʜʠʩʮʠʧʣʠʥ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʩʭʦʞʫʶ ʦʮʝʥʢʫ ʧʦ ʜʨʫʛʦʡ ʜʠʩʮʠʧʣʠʥʝ. ɼʠʩʮʠʧʣʠʥʳ 

çʄʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʙʝʟʦʧʘʩʥʦʩʪʠè ʠ çʆʩʥʦʚʳ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʉɸʇʈ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩ-

ʪʝʤè ʥʝ ʠʤʝʶʪ ʢʘʢʦʡ-ʣʠʙʦ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʥʠʢʘʢ ʜʨʫʛ ʥʘ ʜʨʫʛʘ ʥʝ ʚʣʠʷʶʪ. çʇʘʢʝʪʳ ʧʨʠ-

ʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤè ʠ çʂʫʣʴʪʫʨʘ ʫʩʪʥʦʡ ʠ ʧʠʩʴʤʝʥʥʦʡ ʨʝʯʠè ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʜʨʫʛʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ. ɼʣʷ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ 27.03.04 ʠʭ ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪ-

ʩʫʪʩʪʚʫʝʪ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʣʷ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ 15.03.04 ʠʭ ʠʥʜʝʢʩ ʢʦʨʨʝʣʷʮʠʠ ʧʨʠʦʙʨʝʪʘʝʪ 

ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʵʪʠ ʜʠʩʮʠʧʣʠʥʳ ʥʘʭʦʜʷʪʩʷ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʧʨʦʪʠ-

ʚʦʬʘʟʝ, ʦʜʥʘʢʦ ʵʪʦ ʨʘʩʭʦʞʜʝʥʠʝ ʥʝ ʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ [1, ʩ. 172ï173]. 

ɺʘʞʝʥ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʙʳʣʠ ʣʠ ʧʦʣʫʯʝʥʳ ʦʮʝʥʢʠ ʚ ʩʝʩʩʠʶ ʠʣʠ ʞʝ ʩʪʫʜʝʥʪ 

ʟʘʢʨʳʣ ʪʦʪ ʠʣʠ ʠʥʦʡ ʧʨʝʜʤʝʪ, ʧʦʩʣʝ ʩʝʩʩʠʠ. ʕʪʦʪ ʬʘʢʪʦʨ ʦʪʩʝʝʪ ʥʝʢʦʪʦʨʫʶ ʯʘʩʪʴ ʜʘʥʥʳʭ ʠʟ ʙʘʟʳ ʠ 

ʧʦʟʚʦʣʠʪ ʨʝʟʫʣʴʪʘʪʫ ʙʳʪʴ ʙʦʣʝʝ ʪʦʯʥʳʤ. 

ɼʘʣʝʝ ʜʣʷ ʘʥʘʣʠʟʘ ʦʪʜʝʣʴʥʦʛʦ ʩʪʫʜʝʥʪʘ ʧʦʪʨʝʙʫʝʪʩʷ ʥʘʡʪʠ ʝʛʦ ʚ ʦʙʱʝʡ ʙʘʟʝ ʜʘʥʥʳʭ, ʠ, ʝʩʣʠ 

ʩʪʫʜʝʥʪ, ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʝʱʸ ʦʙʫʯʘʝʪʩʷ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ ʥʘ ʦʩʥʦʚʝ ʦʧʠʩʘʥʥʦʤ ʚʳʰʝ ʤʝʪʦʜʝ ʩʧʨʦʛ-

ʥʦʟʠʨʦʚʘʪʴ ʝʛʦ ʫʩʧʝʚʘʝʤʦʩʪʴ. ʂ ʧʨʦʛʥʦʟʫ ʫʩʧʝʚʘʝʤʦʩʪʠ ʤʦʞʥʦ ʪʘʢʞʝ ʜʦʙʘʚʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʝʛʦ ʦʢʦʥ-

ʯʘʥʠʷ ʫʥʠʚʝʨʩʠʪʝʪʘ ʥʘ ʦʩʥʦʚʝ ʩʨʝʜʥʝʛʦ ʙʘʣʣʘ.  
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ʖ.ɺ. ɹʘʣʘʙʘʰʠʥʘ, ʩʪʫʜʝʥʪ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʊ.ɺ. ʅʠʢʠʬʦʨʦʚʘ, ʘʩʧʠʨʘʥʪ 

ʛ. ʉʘʤʘʨʘ, ʉʘʤʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʀʉ ɼʀɸɻʅʆʉʊʀʂʀ ʆʊɼɽʃʔʅʓʍ ʇʉʀʍʆʃʆɻʀʏɽʉʂʀʍ 

ʍɸʈɸʂʊɽʈʀʉʊʀʂ ʊɺʆʈʏɽʉʂʀ ʆɼɸʈɽʅʅʆʁ ʄʆʃʆɼɪɾʀ 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʯʫʪʴ ʣʠ ʥʝ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʦʜʘʨʝʥʥʳʤ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ 

ʩʬʝʨʝ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʏʪʦ ʫʞ ʪʫʪ ʛʦʚʦʨʠʪʴ ʦ ʤʦʣʦʜʳʭ ʣʶʜʷʭ, ʯʝʡ ʧʦʪʝʥʮʠʘʣ ʦʯʝʥʴ ʚʝʣʠʢ, ʢʪʦ ʩʧʦʩʦʙʝʥ 

ʧʦʢʦʨʷʪʴ ʚʝʨʰʠʥʳ ʙʝʟ ʦʩʦʙʳʭ ʥʘ ʪʦ ʫʩʠʣʠʡ?! ʅʦ, ʢ ʩʦʞʘʣʝʥʠʶ, ʩʦʚʩʝʤ ʥʝ ʤʥʦʛʠʝ ʠʟ ʥʠʭ ʧʦʥʠʤʘʶʪ ʚ 

ʧʦʣʥʦʡ ʤʝʨʝ ʩʚʦʠ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʥʝ ʨʘʩʢʨʳʚʘʶʪʩʷ ʢʘʢ ʣʠʯʥʦʩʪʴ. 

ɿʘʯʘʩʪʫʶ ʦʥʠ ʪʨʘʪʷʪ ʩʚʦʡ ʪʘʣʘʥʪ ʥʘ ʤʠʥʠʤʘʣʴʥʳʝ ʮʝʣʠ, ʥʝ ʧʦʥʠʤʘʷ, ʥʘʩʢʦʣʴʢʦ ʚʳʩʦʢʫʶ ʤʦʛʫʪ 

ʙʨʘʪʴ ʧʣʘʥʢʫ ʠ ʩʢʦʣʴʢʦ ʧʦʣʴʟʳ ʩʚʦʠʤʠ ʜʝʡʩʪʚʠʷʤʠ ʦʥʠ ʤʦʛʫʪ ʧʨʠʥʝʩʪʠ ʦʙʱʝʩʪʚʫ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ, 

ʦʜʥʦ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʤʝʞʚʫʟʦʚʩʢʦʡ ʢʘʬʝʜʨʳ ʀʠʈʆʉʊ ɸʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʦʛʦ 

ʠʥʩʪʠʪʫʪʘ ʉʘʤɻʊʋ ï ʚʳʷʚʣʝʥʠʝ ʠ ʧʦʜʜʝʨʞʢʘ ʤʦʣʦʜʝʞʠ, ʠʤʝʶʱʠʭ ʧʨʠʟʥʘʢʠ ʦʜʘʨʝʥʥʦʩʪʠ. ʊʘʢʠʝ ʤʦ-

ʣʦʜʳʝ ʣʶʜʠ ʫʯʘʩʪʚʫʶʪ ʚ ʦʣʠʤʧʠʘʜʘʭ, ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪʘʭ (ʅʀʈ), ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦ-

ʪʦʨʳʭ ʚʳʭʦʜʷʪ ʥʘ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʝ ʢʦʥʬʝʨʝʥʮʠʠ, ʠ ʪʘʢ ʜʘʣʝʝ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʟʚʠʚʘʪʴ ʦʜʘʨʝʥ-

ʥʦʩʪʴ, ʟʘʣʦʞʝʥʥʫʶ ʚ ʯʝʣʦʚʝʢʝ ʧʨʠʨʦʜʦʡ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʨʘʟʚʠʪʠʷ ʣʠʯʥʦʩʪʠ ʚ ʮʝʣʦʤ. 

ɼʣʷ ʣʫʯʰʝʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʥʘʫʯʥʳʤ ʨʫʢʦʚʦʜʠʪʝʣʝʤ, ʘ ʪʘʢʞʝ ʜʣʷ ʣʫʯʰʝʛʦ ʧʦʥʠʤʘʥʠʷ ʩʘʤʦ-

ʛʦ ʩʝʙʷ ʥʝʦʙʭʦʜʠʤʦ ʦʩʦʟʥʘʥʠʝ ʦʪʜʝʣʴʥʳʭ ʣʠʯʥʦʩʪʥʳʭ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʆʥʠ ʧʦʤʦʛʫʪ 

ʧʦʥʷʪʴ, ʢʘʢʠʝ ʢʘʯʝʩʪʚʘ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʚʠʚʘʪʴ ʚ ʩʝʙʝ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʥʘʠʙʦʣʴʰʝʛʦ ʨʝʟʫʣʴʪʘʪʘ. ʍʘʨʘʢ-

ʪʝʨʠʩʪʠʢʘʤʠ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪ ʦʩʥʦʚʥʦʝ ʦʧʠʩʘʥʠʝ ʣʠʯʥʦʩʪʠ, ʷʚʣʷʶʪʩʷʣʠʜʝʨʩʪʚʦ, ʤʦʪʠʚʘʮʠʷ, ʩʦ-

ʮʠʘʣʴʥʳʡ ʠ ʢʦʛʥʠʪʠʚʥʳʡ ʬʘʢʪʦʨʳ. 

ʈʘʩʩʤʦʪʨʠʤ ʥʝʤʥʦʛʦ ʧʦʜʨʦʙʥʝʝ ʢʘʞʜʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ. 

1. ʃʠʜʝʨʩʪʚʦ ï ʩʧʦʩʦʙʥʦʩʪʴ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʦʪʜʝʣʴʥʳʝ ʣʠʯʥʦʩʪʠ ʠ ʛʨʫʧʧʳ, ʥʘʧʨʘʚʣʷʷ ʠʭ 

ʫʩʠʣʠʷ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʪʝʭ ʠʣʠ ʠʥʳʭ ʮʝʣʝʡ. 

2. ʄʦʪʠʚʘʮʠʷ ï ʚʥʫʪʨʝʥʥʝʝ ʩʦʩʪʦʷʥʠʝ ʯʝʣʦʚʝʢʘ, ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʥʦʝ ʩ ʧʦʪʨʝʙʥʦʩʪʷʤʠ, ʢʦʪʦ-

ʨʦʝ ʘʢʪʠʚʠʟʠʨʫʝʪ, ʩʪʠʤʫʣʠʨʫʝʪ ʠ ʥʘʧʨʘʚʣʷʝʪ ʝʛʦ ʜʝʡʩʪʚʠʷ ʢ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ. ɺʩʝ ʤʦʪʠʚʳ ʤʦʛʫʪ 

ʙʳʪʴ ʧʦʜʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʝ ʙʦʣʴʰʠʝ ʢʘʪʝʛʦʨʠʠ. ʆʜʥʠ ʠʟ ʥʠʭ ʩʚʷʟʘʥʳ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʩʘʤʦʡ ʫʯʝʙʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʨʦʮʝʩʩʦʤ ʝʝ ʚʳʧʦʣʥʝʥʠʷ; ʜʨʫʛʠʝ ï ʩ ʙʦʣʝʝ ʰʠʨʦʢʠʤʠ ʦʪʥʦʰʝʥʠʷʤʠ ʩʪʫʜʝʥʪʘ ʩ ʦʢ-

ʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ. 

3. ʉʦʮʠʘʣʴʥʳʡ ʬʘʢʪʦʨ ï ʥʘʠʙʦʣʝʝ ʦʙʱʠʡ ʪʠʧ ʩʦʮʠʘʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʠʥʪʝʨʝ-

ʩʘʤʠ ʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʯʝʣʦʚʝʢʘ ʚ ʥʝʢʦʪʦʨʦʡ ʩʦʮʠʘʣʴʥʦʡ ʦʙʱʥʦʩʪʠ.  

4. ʂʦʛʥʠʪʠʚʥʳʡ ʬʘʢʪʦʨ ʚ ʦʙʱʝʤ ʧʦʥʠʤʘʥʠʠ ï ʵʪʦ ʧʦʟʥʘʚʘʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʯʝʣʦʚʝʯʝʩʢʦʡ 

ʧʩʠʭʠʢʠ.ʂʦʛʥʠʪʠʚʥʳʡ ʬʘʢʪʦʨ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʜʝʣʠʪʩʷ ʥʘ çʠʤʝʶʱʠʝʩʷè ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʩʧʦʩʦʙʥʦ-

ʩʪʠ (ʪʝ, ʯʪʦ ʟʘʣʦʞʝʥʳ ʧʨʠʨʦʜʦʡ) ʠ çʧʨʠʦʙʨʝʪʝʥʥʫʶè ʢʚʘʣʠʬʠʢʘʮʠʶ ʦʙʱʝʛʦ ʭʘʨʘʢʪʝʨʘ (ʧʨʠʭʦʜʠʪ ʚ 

ʧʨʦʮʝʩʩʝ ʧʦʟʥʘʥʠʷ ʯʝʛʦ-ʣʠʙʦ). ʇʨʠʨʦʜʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʦʢʘʟʳʚʘʶʪ ʜʦʩʪʘʪʦʯʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ 

ʯʝʣʦʚʝʢʘ. ɺʦ-ʧʝʨʚʳʭ, ʦʥʠ ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʨʘʟʥʳʝ ʧʫʪʠ ʠ ʩʧʦʩʦʙʳ ʨʘʟʚʠʪʠʷ ʧʩʠʭʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. ɺʦ-

ʚʪʦʨʳʭ, ʧʨʠʨʦʜʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʷʤʦ ʚʣʠʷʶʪ ʥʘ ʫʨʦʚʝʥʴ ʠ ʚʳʩʦʪʫ ʜʦʩʪʠʞʝʥʠʡ ʯʝʣʦʚʝʢʘ ʚ ʢʘʢʦʡ-

ʣʠʙʦ ʦʙʣʘʩʪʠ. 

ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʚʩʝʦʙʲʝʤʣʶʱʠʝ ʪʝʩʪʳ, ʩʧʦʩʦʙʥʳʝ 

ʪʦʯʥʦ ʦʧʠʩʘʪʴ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʢʘ ʧʦ ʜʘʥʥʳʤ ʩʬʝʨʘʤ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʪʝʩʪʳ ʧʦʡʜʫʪ ʚ ʦʩʥʦʚʫ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ (ʀʉ). ʆʙʳʯʥʦ ʧʦʜ ʧʦʥʷʪʠʝʤ çʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘè ʧʦʥʠʤʘʶʪ ʧʨʦ-

ʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʡ ʢʦʤʧʣʝʢʩ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʩʙʦʨʘ, ʭʨʘʥʝʥʠʷ, ʦʙʨʘ-

ʙʦʪʢʠ ʠ ʚʳʜʘʯʠ ʢʘʢʦʡ-ʣʠʙʦ ʠʥʬʦʨʤʘʮʠʠ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʦʨʠʝʥʪʠʨʫʶʪʩʷ ʥʘ ʢʦʥʝʯʥʦʛʦ 

ʧʦʣʴʟʦʚʘʪʝʣʷ, ʥʝ ʦʙʣʘʜʘʶʱʝʛʦ ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʝʡ ʚ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭ-

ʥʠʢʠ. ʊʘʢ ʞʝ ʧʨʦʛʨʝʩʩ ʨʘʟʚʠʪʠʷ ʩʝʪʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʠʩʪʝʤ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦ-

ʩʪʠ ʠʥʪʝʛʨʘʮʠʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ ʩ ʩʘʤʳʤ ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʧʦʟʚʦʣʷʶʪ ʧʦʩʪʦʷʥʥʦ 

ʥʘʨʘʱʠʚʘʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ. 
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ɼʘʥʥʳʡ ʪʠʧ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʢʘʢ ʥʝʣʴʟʷ ʣʫʯʰʝ ʧʦʜʭʦʜʠʪ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʧʩʠʭʦʣʦʛʠʯʝ-

ʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʪʘʢ ʢʘʢ ʚ ʥʝʡ ʧʨʠʩʫʪʩʪʚʫʶ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʵʣʝʤʝʥʪʳ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʪʝʩʪʠʨʦ-

ʚʘʥʠʷ: ʩʙʦʨ, ʭʨʘʥʝʥʠʝ ʠ ʦʙʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʠ.  

ʇʨʦʮʝʩʩʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʨʘʙʦʪʫ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʫʩʣʦʚʥʦ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ 

ʚʠʜʝ ʩʭʝʤʳ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʩʣʝʜʫʶʱʠʭ ʙʣʦʢʦʚ (ʨʠʩ. 1): 

- ʚʚʦʜ ʠʥʬʦʨʤʘʮʠʠ; 

- ʙʘʟʘ ʜʘʥʥʳʭ; 

- ʦʙʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʠ; 

- ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ [1, ʩ. 17]. 

 

 

 

 

 

 

 

ʈʠʩ. 1. ʉʭʝʤʘ ʧʨʦʮʝʩʩʦʚ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ 

ʀʥʪʝʨʧʨʝʪʠʨʫʷ ʜʘʥʥʫʶ ʩʪʘʥʜʘʨʪʥʫʶ ʩʭʝʤʫ ʧʦʜ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ ʜʠʘʛʥʦʩʪʠʢʠ ʦʪ-

ʜʝʣʴʥʳʭ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʚʦʨʯʝʩʢʠ ʦʜʘʨʝʥʥʦʡ ʤʦʣʦʜʝʞʠ, ʤʦʞʥʦ ʢʦʥʢʨʝʪʠʟʠʨʦʚʘʪʴ 

ʢʘʞʜʳʡ ʝʸ ʵʣʝʤʝʥʪ: 

1. ʠʩʪʦʯʥʠʢʠ ʠʥʬʦʨʤʘʮʠʠ: ʪʝʩʪʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʟʘʨʘʥʝʝ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʚʦʧʨʦʩʦʚ, ʥʘʧʨʘʚʣʝʥ-

ʥʳʝ ʥʘ ʩʙʦʨ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʷ; 

2. ʚʚʦʜ ʠʥʬʦʨʤʘʮʠʠ: ʦʪʚʝʪʳ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʘ ʪʝʩʪʦʚʳʝ ʚʦʧʨʦʩʳ; 

3. ʙʘʟʘ ʜʘʥʥʳʭ: ʚʥʝʩʝʥʠʝ ʧʦʣʫʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʭʨʘʥʠʣʠʱʝ ʜʘʥʥʳʭ; 

4. ʦʙʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʠ: ʨʘʩʯʝʪ ʧʦ ʟʘʜʘʥʥʦʤʫ ʘʣʛʦʨʠʪʤʫ ʟʥʘʯʝʥʠʡ ʧʨʦʡʜʝʥʥʦʛʦ ʪʝʩʪʠʨʦʚʘ-

ʥʠʷ; 

5. ʧʦʪʨʝʙʠʪʝʣʠ ʠʥʬʦʨʤʘʮʠʠ: ʧʦʣʴʟʦʚʘʪʝʣʴ (ʩʪʫʜʝʥʪ, ʧʨʦʰʝʜʰʠʡ ʪʝʩʪ, ʝʛʦ ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠ-

ʪʝʣʴ); 

6. ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ: ʚʦʟʚʨʘʪ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʥʘ ʩʪʘʜʠʶ çɺʚʦʜ ʠʥʬʦʨʤʘʮʠʠè ʩ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʳʤʠ ʢʦʤʤʝʥʪʘʨʠʷʤʠ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʜʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʢʦʣʠʯʝʩʪʚʦ ʙʘʣʣʦʚ ʟʘ ʧʨʦʡʜʝʥ-

ʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ, ʨʘʩʩʯʠʪʘʥʥʦʝ ʧʦ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʘʣʛʦʨʠʪʤʫ. ʕʪʦʪ ʙʘʣʣ ʙʫʜʝʪ ʩʣʫʞʠʪʴ ʧʦʢʘʟʘʪʝʣʝʤ 

ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʢʘ ʧʦ ʢʘʢʦʡ-ʣʠʙʦ ʠʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʦʩʥʦʚʥʦʝ ʦʧʠʩʘʥʠʝ ʣʠʯʥʦ-

ʩʪʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʜʠʘʛʥʦʩʪʠʢʠ ʦʪʜʝʣʴʥʳʭ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢ ʪʚʦʨʯʝʩʢʠ ʦʜʘʨʝʥʥʦʡ ʤʦʣʦʜʝʞʠ ʧʦʤʦʞʝʪ ʩʪʫʜʝʥʪʘʤ ʠ ʠʭ ʥʘʫʯʥʳʤ ʨʫʢʦʚʦʜʠʪʝʣʷʤ ʧʦʥʷʪʴ, ʢʘʢʠʝ 

ʢʘʯʝʩʪʚʘ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʚʠʚʘʪʴ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʥʘʠʙʦʣʴʰʝʛʦ ʨʝʟʫʣʴʪʘʪʘ, ʢʘʢ ʚ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ, ʪʘʢ ʠ ʚ ʞʠʟʥʠ ʚ ʮʝʣʦʤ. 
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ʆ.ɸ. ɹʦʨʠʩʦʚʘ, ʩʪʫʜʝʥʪ 

ɿ.ʌ. ʂʘʤʘʣʴʜʠʥʦʚʘ, ʜʦʮʝʥʪ 

ʉ.ɸ. ʇʠʷʚʩʢʠʡ, ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘʚ. ʢʘʬʝʜʨʦʡ 
ʛ. ʉʘʤʘʨʘ, ʉʘʤʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 

ʀʉʉʃɽɼʆɺɸʊɽʃʔʉʂʀʁ ʇʈʆɻʈɸʄʄʅʓʁ ʂʆʄʇʃɽʂʉ ʆʇʊʀʄʀɿɸʎʀʀ 

ʉʊʈɸʊɽɻʀʁ ʈɸɿɺʀʊʀʗ ʅɸʋʏʅʓʍ ʉʇʆʉʆɹʅʆʉʊɽʁ ʉʊʋɼɽʅʊʆɺ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʩʧʝʮʠʘʣʠʩʪʳ, ʫʤʝʶʱʠʝ ʤʳʩʣʠʪʴ ʢʨʝʘʪʠʚʥʦ. ʇʦʜ 

ʢʨʝʘʪʠʚʥʳʤ ʤʳʰʣʝʥʠʝʤ ʧʦʥʠʤʘʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʨʝʰʘʪʴ ʥʝʩʪʘʥʜʘʨʪʥʳʝ ʟʘʜʘʯʠ, ʥʘʭʦʜʠʪʴ ʚʳʭʦʜ ʠʟ 

ʪʨʫʜʥʳʭ ʩʠʪʫʘʮʠʡ ʠ ʫʩʣʦʚʠʡ. ʈʘʟʚʠʚʘʪʴ ʩʪʫʜʝʥʪʦʚ ʪʚʦʨʯʝʩʢʠ ʧʦʤʦʛʘʶʪ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ 

ʨʘʙʦʪʳ, ʚʳʧʦʣʥʷʝʤʳʝ ʚ ʚʫʟʝ. ɺʦʧʨʦʩʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʧʝʪʝʥʮʠʡ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʷ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʨʘʙʦʪʝ [2] ʠ ʧʦʩʣʝʜʫʶʱʠʭ ʨʘʙʦʪʘʭ ʛʨʫʧʧʳ ʘʚʪʦʨʦʚ [9ï11]. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʜʣʷ ʨʘʩ-

ʯʝʪʘ ʪʚʦʨʯʝʩʢʠʭ ʢʦʤʧʝʪʝʥʮʠʡ ʩʪʫʜʝʥʪʦʚ. 

ʇʦʣʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʩʦʜʝʨʞʠʪ ʩʠʩʪʝʤʫ ʠʟ 37 ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ, ʠʟʫ-

ʯʘʶʱʠʭ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʚʦʨʯʝʩʢʠʭ ʢʦʤʧʝʪʝʥʮʠʡ ʠ ʦʪʨʘʞʘʶʱʠʭ ʚʟʘʠʤʥʦʝ ʚʣʠʷʥʠʝ ʢʦʤʧʝ-

ʪʝʥʮʠʡ ʧʨʠ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʠ.  

ɼʣʷ ʦʮʝʥʢʠ ʪʚʦʨʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʚʳʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʜʝʚʷʪʴ ʢʣʶʯʝʚʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴ-

ʩʢʠʭ ʢʦʤʧʝʪʝʥʮʠʡ, ʨʝʘʣʠʟʫʝʤʳʭ ʥʘ ʯʝʪʳʨʭy ʫʨʦʚʥʷʭ ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʢʦʤʧʝʪʝʥʮʠʠ: 

1) ʧʦʠʩʢ ʪʝʤʘʪʠʢʠ; 

2) ʧʦʩʪʘʥʦʚʢʘ (ʦʩʦʟʥʘʥʠʝ) ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ; 

3) ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʣʶʯʝʚʦʡ ʠʜʝʠ (ʧʣʘʥʘ) ʨʝʰʝʥʠʷ; 

4) ʚʳʙʦʨ, ʦʩʚʦʝʥʠʝ ʠ ʨʝʘʣʠʟʘʮʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ; 

5) ʨʝʘʣʠʟʘʮʠʷ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʵʣʝʤʝʥʪʦʚ ʧʣʘʥʘ ʨʝʰʝʥʠʷ); 

6) ʩʠʥʪʝʟ ʨʝʰʝʥʠʷ (ʩʦʙʩʪʚʝʥʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ); 

7) ʦʬʦʨʤʣʝʥʠʝ ʨʝʰʝʥʠʷ; 

8) ʚʚʦʜ ʚ ʥʘʫʯʥʳʡ ʦʙʠʭʦʜ, ʟʘʱʠʪʫ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʨʝʰʝʥʠʷ; 

9) ʚʥʫʪʨʝʥʥʠʡ ʢʨʠʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʨʝʰʝʥʠʷ. 

 

ʋʨʦʚʥʠ ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ: 

1) ʥʘʯʘʣʴʥʳʡ (ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ); 

2) ʟʘʜʘʯ (ʢʘʥʜʠʜʘʪ ʥʘʫʢ); 

3) ʧʨʦʙʣʝʤ (ʜʦʢʪʦʨ ʥʘʫʢ);  

4) ʥʘʧʨʘʚʣʝʥʠʡ (ʯʣʝʥ ʘʢʘʜʝʤʠʠ ʥʘʫʢ) [11, ʩ. 93ï94]. 

 

ɼʣʷ ʜʘʥʥʦʡ ʨʘʙʦʪ rʚʟʷʪ ʧʨʦʩʪʝʡʰʠʡ ʩʣʫʯʘʡ. ɹʫʜʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʪʦʣʴʢʦ ʦʜʠʥ ʫʨʦʚʝʥʴ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʠʟ ʧʨʝʜʣʦʞʝʥʥʳʭ - ʵʪʦ ʥʘʯʘʣʴʥʳʡ ʫʨʦʚʝʥʴ, ʪ.ʢ. ʨʝʯʴ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʚʝʜʝʪʩʷ ʦ ʩʪʫʜʝʥʪʘʭ. 

ɿʘʧʠʰʝʤ ʩʠʩʪʝʤʫ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ: 
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i ï ʥʦʤʝʨʘ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʢʦʤʧʝʪʝʥʮʠʡ ʧʦ ʫʨʦʚʥʷʤ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʚʩʝʛʦ 9Ĭ4 = 36, ʪ.ʝ. n= 36); 

xi ï ʦʮʝʥʢʘ ʫʨʦʚʥʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʩʪʫʜʝʥʪʘ; 

t ï ʚʨʝʤʷ; 

bi, ï ʢʦʵʬʬʠʮʠʝʥʪʳ; 

ʄ ï ʤʦʪʠʚʘʮʠʷ ʩʪʫʜʝʥʪʘ; mi ï ʚʨʝʤʷ, ʫʜʝʣʷʝʤʦʝ i ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʢʦʤʧʝʪʝʥʮʠʠ;  

ä
=

=
n

i

i ʄm
1

; 

ʧʫʩʪʴ mi= ʄ, ʪʦʛʜʘ ʚʚʝʜʝʤ ʦʛʨʘʥʠʯʝʥʠʷ: 
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ä
=

=²Q=Q
n

i

ii ni
1

,...,1,0,1 . 

ɺʚʝʜʤy ʧʝʨʝʤʝʥʥʫʶQ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʚʨʝʤʷ ʠʟʤʝʨʷʝʤʦʝ ʟʘʪʨʘʯʝʥʥʳʤʠ 
ʣʠʯʥʦʩʪʴʶ ʫʩʠʣʠʷʤʠ. ʎʝʣʴʶ ʨʘʟʚʠʚʘʶʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʜʦʩʪʠʞʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝ-

ʥʠʷ ʢʦʤʧʝʪʝʥʮʠʠ ʚ ʢʦʥʝʯʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. 

ɼʣʷ ʫʜʦʙʩʪʚʘ ʨʘʩʯʝʪʘ ʟʥʘʯʝʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʤʥʦʡ ʙʫʜʝʪ ʩʦʟʜʘʥ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʧʨʦ-

ʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʙʫʜʝʪ ʩʘʤ ʚʚʦʜʠʪʴ ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʦ ʚʳʙʨʘʥʥʦʤʫ ʩʪʫʜʝʥʪʫ. Q 

ʙʫʜʝʪ ʨʘʩʩʯʠʪʳʚʘʪʴʩʷ ʥʘ 8 ʩʝʤʝʩʪʨʦʚ ʦʙʫʯʝʥʠʷ ʚ ʙʘʢʘʣʘʚʨʠʘʪʝ, ʠʩʭʦʜʷ ʠʟ ʪʦʛʦ, ʢʘʢʠʝ ʢʘʯʝʩʪʚʘ ʥʘʠʙʦ-

ʣʝʝ ʚʘʞʥʦ ʨʘʟʚʠʚʘʪʴ ʜʣʷ ʩʪʫʜʝʥʪʘ ʚ ʵʪʦʪ ʩʝʤʝʩʪʨ. ɺʚʦʜ ʜʘʥʥʳʭ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʩʨʘʟʫ ʚ ʪʘʙʣʠʮʫ, 

ʛʜʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʙʫʜʝʪ ʚʳʚʦʜʠʪʴ ʩʫʤʤʘ Q ʧʦ ʢʘʞʜʦʤʫ ʩʝʤʝʩʪʨʫ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʳʭʦʜʘ ʟʘ 

ʧʨʝʜʝʣʳ ʦʛʨʘʥʠʯʝʥʠʡ. 

ʇʨʦʛʨʘʤʤʘ ʨʘʩʩʯʠʪʘʥʘ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʦʣʦʛʘʤʠ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʤʝʪʦʜʦʣʦʛʫ ʙʫʜʝʪ 

ʜʦʩʪʫʧʥʦ ʧʨʦʠʟʚʝʩʪʠ ʥʝʦʛʨʘʥʠʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʯʝʪʦʚ ʧʦ ʩʪʫʜʝʥʪʘʤ. ɺʩʝ ʨʘʩʯʝʪʳ ʙʫʜʫʪ ʭʨʘʥʠʪʴ-

ʩʷ ʚ ʠʩʪʦʨʠʠ. ʀʟ ʭʨʘʥʠʤʳʭ ʨʘʩʯʝʪʦʚ ʙʫʜʫʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʦʪʯʝʪʳ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʙʫʜʝʪ ʩʦʭʨʘʥʠʪʴ 

ʥʘ ʧʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ ʠʣʠ ʥʘʧʝʯʘʪʘʪʴ ʧʨʷʤʦ ʠʟ ʧʨʦʛʨʘʤʤʳ. 

ɺʧʦʩʣʝʜʩʪʚʠʠ ʨʝʟʫʣʴʪʘʪʳ ʨʝʰʝʥʠʡ ʙʫʜʫʪ ʩʨʘʚʥʝʥʳ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʧʦʣʫʯʝʥʥʳ-

ʤʠ ʩ ʧʦʤʦʱʴʶ ʜʨʫʛʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʤʝʪʦʜʝ ʨʝʰʝʥʠʷ ʢʨʘʝʚʳʭ ʟʘ-

ʜʘʯ.  
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ɸ.ɺ. ɻʘʨʙʫʟʦʚ, ɸ.ʄ. ɸʪʘʷʥ, ʩʪʫʜʝʥʪʳ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɸ.ɺ. ʂʨʠʚʦʨʫʯʢʦ, ʢʘʥʜ. ʬʠʟ.-ʤʘʪ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʛ. ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ, ɼʦʥʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʄʆɼɽʃʀʈʆɺɸʅʀɽ ɼʆʈʆɾʅʆɻʆ ɼɺʀɾɽʅʀʗ ʇʈʀ ʇʆʄʆʑʀ 

ɼɺʋʄɽʈʅʆɻʆ ɸɺʊʆʄɸʊɸ 

ʇʨʦʙʣʝʤʘ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʧʨʦʙʦʢ ʥʘ ʜʦʨʦʛʘʭ ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ ʠ ʧʨʠʛʦʨʦʜʥʳʭ ʪʨʘʩʩ ʢʘʢ ʥʠʢʦ-

ʛʜʘ ʘʢʪʫʘʣʴʥʘ. ʉ ʢʘʞʜʳʤ ʛʦʜʦʤ ʤʘʰʠʥ ʥʘ ʜʦʨʦʛʘʭ ʛʦʨʦʜʦʚ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʴʰʝ ʠ ʙʦʣʴʰʝ. ʇʨʦʙʣʝ-

ʤʘ ʧʨʦʙʦʢ ʥʘ ʜʦʨʦʛʘʭ ʪʨʝʙʫʝʪ ʨʝʰʝʥʠʷ ï ʯʝʤ ʩʢʦʨʝʝ, ʪʝʤ ʣʫʯʰʝ ʢʘʢ ʜʣʷ ʦʪʜʝʣʴʥʦʛʦ ʯʝʣʦʚʝʢʘ, ʯʴʝ 

ʚʨʝʤʷ ʪʨʘʪʠʪʩʷ ʚʧʫʩʪʫʶ, ʪʘʢ ʠ ʜʣʷ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ ʚ ʮʝʣʦʤ. 

ʆʜʥʘʢʦ, ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʧʨʦʙʦʢ, ʨʦʚʥʦ, ʢʘʢ ʠ ʣʶʙʦʡ ʜʨʫʛʦʡ ʧʨʦʙʣʝʤʳ, ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʝʝ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʠ ʤʥʦʛʦʬʘʢʪʦʨʥʦʛʦ ʠʟʫʯʝʥʠʷ. ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʧʦʷʚʣʝʥʠʷ ʜʦʨʦʞʥʳʭ ʟʘʪʦʨʦʚ ʷʚʣʷ-



147 

ʝʪʩʷ ʧʨʝʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʚʪʦʤʦʙʠʣʝʡ ʥʘʜ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʜʦʨʦʞʥʦʡ ʩʝʪʠ ʧʦ ʠʭ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʶ. ʀ ʣʶʙʳʝ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʫʣʫʯʰʝʥʠʶ ʜʦʨʦʞʥʦʡ ʩʠʪʫʘʮʠʠ, ʧʝʨʝʜ ʪʝʤ ʢʘʢ ʧʨʠʩʪʫʧʠʪʴ ʢ ʠʭ ʨʝʘ-

ʣʠʟʘʮʠʠ, ʜʦʣʞʥʳ ʙʳʪʴ ʩʤʦʜʝʣʠʨʦʚʘʥʳ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʧʨʠ ʧʦʤʦʱʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ. 

ʆʩʥʦʚʥʳʤʠ ʧʦʜʭʦʜʘʤʠ, ʧʨʠʤʝʥʷʝʤʳʤʠ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʧʨʦʙʦʢ, ʷʚʣʷʶʪʩʷ ʤʘʢʨʦʤʦʜʝʣʠʨʦ-

ʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʠʟʫʯʘʝʪ ʜʚʠʞʝʥʠʝ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʧʦʜʦʙʥʦ ʪʝʯʝʥʠʶ ʯʘʩʪʠʮ ʚ ʛʠʜʨʦʜʠʥʘʤʠʢʝ, ʘ 

ʪʘʢʞʝ ʤʠʢʨʦʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʢʘʞʜʳʡ ʘʚʪʦʤʦʙʠʣʴ ʚ ʧʦʪʦʢʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦ. ʉ 

ʤʦʤʝʥʪʘ ʧʫʙʣʠʢʘʮʠʠ ʨʘʙʦʪʳ [1] ʚ 1992 ʛʦʜʫ ʦʩʥʦʚʥʦʡ ʧʘʨʘʜʠʛʤʦʡ ʧʦʩʪʨʦʝʥʠʷ ʤʠʢʨʦʤʦʜʝʣʝʡ ʜʦʨʦʞ-

ʥʦʛʦ ʜʚʠʞʝʥʠʷ ʩʪʘʣ ʤʝʭʘʥʠʟʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʣʝʪʦʯʥʦʛʦ ʘʚʪʦʤʘʪʘ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʦʩʪʦʷʥʠʷ 

ʜʦʨʦʞʥʦʛʦ ʧʦʣʦʪʥʘ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʣʦʞʝʥʦ ʨʘʩʰʠʨʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʣʝ-

ʪʦʯʥʦʛʦ ʘʚʪʦʤʘʪʘ ʩ ʮʝʣʴʶ ʧʨʠʙʣʠʟʠʪʴ ʤʦʜʝʣʴ ʢ ʪʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʢʦʪʦʨʫʶ ʤʳ ʢʘʞʜʳʡ ʜʝʥʴ ʥʘʙʣʶʜʘʝʤ 

ʥʘ ʛʦʨʦʜʩʢʠʭ ʜʦʨʦʛʘʭ. ɽʩʪʴ ʪʨʠ ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʦʪʣʠʯʠʷ ʧʨʝʜʣʦʞʝʥʥʦʡ ʤʦʜʝʣʠ ʦʪ ʪʦʡ ʤʦʜʝʣʠ, ʢʦʪʦ-

ʨʘʷ ʦʧʠʩʘʥʘ ʚ ʨʘʙʦʪʝ [1]: 

- ʢʣʝʪʦʯʥʳʡ ʘʚʪʦʤʘʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʚʫʤʝʨʥʳʡ, ʘ ʥʝ ʦʜʥʦʤʝʨʥʳʡ; ʤʦʜʝʣʴ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷ-

ʥʠʡ ʚ ʢʣʝʪʦʯʥʦʤ ʘʚʪʦʤʘʪʝ ʧʦʜʦʙʥʘ ʠʛʨʝ çʞʠʟʥʴè [5]; 

- ʤʥʦʞʝʩʪʚʦ ʚʦʟʤʦʞʥʳʭ ʩʦʩʪʦʷʥʠʡ ʜʣʷ ʢʘʞʜʦʡ ʢʣʝʪʢʠ ʘʚʪʦʤʘʪʘ ʨʘʩʰʠʨʝʥʦ ʟʘ ʩʯʝʪ ʚʚʝʜʝʥʠʷ 
ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ çʧʨʝʧʷʪʩʪʚʠʝè; 

- ʜʣʷ ʢʘʞʜʦʡ ʢʣʝʪʢʠ ʘʚʪʦʤʘʪʘ ʧʨʠ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʢʣʝʪʦʢ ʚʦʢʨʫʛ ʥʝʝ, ʠʟʤʝʥʝʥʠʝ 
ʝʝ ʩʦʩʪʦʷʥʠʷ ʚʳʙʠʨʘʝʪʩʷ ʥʝ ʦʜʥʦʟʥʘʯʥʳʤ ʦʙʨʘʟʦʤ, ʢʘʢ ʚ ʠʛʨʝ çʞʠʟʥʴè, ʘ ʩ ʥʝʢʦʪʦʨʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ï 

ʠʟ ʚʦʟʤʦʞʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ʠʟʤʝʥʝʥʠʡ ʩʦʩʪʦʷʥʠʡ ʜʣʷ ʜʘʥʥʦʡ ʢʣʝʪʢʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʧʨʝʜʣʘʛʘʝʪʩʷ ʤʦʜʝʣʴ 

ʜʚʫʤʝʨʥʦʛʦ ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʢʣʝʪʦʯʥʦʛʦ ʘʚʪʦʤʘʪʘ ʩ ʪʨʝʤʷ ʩʦʩʪʦʷʥʠʷʤʠ.  

ʇʝʨʝʜ ʪʝʤ ʢʘʢ ʧʨʠʤʝʥʷʪʴ ʢʘʢʠʝ-ʣʠʙʦ ʧʨʘʢʪʠʯʝʩʢʠʝ ʤʝʨʳ ʢ ʫʣʫʯʰʝʥʠʶ ʜʦʨʦʞʥʦʡ ʩʠʪʫʘʮʠʠ, 

ʜʦʣʞʥʦ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʦ ʯʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚʦʟʤʦʞʥʳʭ ʫʣʫʯʰʝʥʠʡ. ɺ ʵʪʦʤ ʘʩʧʝʢʪʝ ʧʨʝʜʣʦ-

ʞʝʥʥʘʷ ʤʦʜʝʣʴ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʦʢʘʞʝʪʩʷ ʨʝʘʣʴʥʦ ʧʦʣʝʟʥʦʡ. 

ɿʘʢʦʥʳ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʥʝʣʠʥʝʡʥʳ, ʪʘʢ ʢʘʢ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘʚʠʩʷʪ ʦʪ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʚʦʜʠʪʝʣʝʡ ʠ ʘʚʪʦʤʦʙʠʣʝʡ. ɹʦʣʝʝ ʪʦʛʦ, ʦʪ ʨʝʘʢʮʠʠ ʚʦʜʠʪʝʣʝʡ ʟʘʚʠʩʠʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʘʚʪʦʤʦʙʠ-

ʣʝʡ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʬʝʥʦʤʝʥʫ ʦʙʨʘʟʦʚʘʥʠʷ ʢʣʘʩʪʝʨʦʚ ʠ ʚʦʣʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʘʚʪʦʤʦʙʠʣʴ-

ʥʦʛʦ ʧʦʪʦʢʘ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʭʩʷ ʢʘʢ ʚ ʧʨʷʤʦʤ, ʪʘʢ ʠ ʚ ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʷʭ. ʊʘʢʞʝ ʘʥʘʣʠʟ ʨʝ-

ʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʟʘʪʨʫʜʥʝʥ ʠʟʤʝʨʷʝʤʳʤʠ ʚʝʣʠʯʠʥʘʤʠ, ʪʘʢʠʭ ʢʘʢ ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʘʚʪʦʤʦ-

ʙʠʣʝʡ. 

ɸʥʘʣʠʟ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʬʠʢʘ ʟʘʪʨʫʜʥʷʝʪʩʷ ʠʟ-ʟʘ ʬʦʨʤʳ ʢʨʠʚʦʡ ʩʢʦʨʦʩʪʠ. ʂʘʢ ʪʦʣʴʢʦ ʥʘ ʚʳ-

ʙʨʘʥʥʦʤ ʫʯʘʩʪʢʝ ʜʦʨʦʛʠ ʩʫʤʤʘʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʚʪʦʤʦʙʠʣʝʡ ʜʦʩʪʠʛʘʝʪ ʧʣʦʪʥʦʩʪʠ, ʧʨʝʚʳʰʘʶʱʫʶ 

ʦʧʪʠʤʘʣʴʥʫʶ, ʪʨʘʬʠʢ ʩʪʘʥʦʚʠʪʩʷ ʥʝʩʪʘʙʠʣʴʥʳʤ. ʃʶʙʦʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʦʠʩʰʝʩʪʚʠʝ ʚ ʪʘʢʦʡ ʩʠ-

ʪʫʘʮʠʠ ʤʦʞʝʪ ʧʦʚʣʝʯʴ ʩʨʳʚ ʧʦʪʦʢʘ, ʢʦʪʦʨʳʡ ʚʳʨʘʞʘʝʪʩʷ ʚ ʧʦʩʪʦʷʥʥʦ ʯʝʨʝʜʫʶʱʠʭʩʷ ʵʪʘʧʘʭ çʦʩʪʘ-

ʥʦʚʢʘ-ʜʚʠʞʝʥʠʝè. 

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʨʠ ʛʨʫʧʧʳ ʩʧʦʩʦʙʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʬʠ-

ʢʘ, ʢʦʪʦʨʳʝ ʦʩʥʦʚʘʥʳ ʥʘ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʤʝʪʦʜʘʭ ʥʘʙʣʶʜʝʥʠʷ ʚ ʬʠʟʠʢʝ. 

ʄʘʢʨʦʤʦʜʝʣʠʨʦʚʘʥʠʝ [2] ï ʪʠʧ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʦʩʥʦʚʳʚʘʶʱʠʡʩʷ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʟʘʢʦʥʦʚ ʛʠʜ-

ʨʦʜʠʥʘʤʠʢʠ ʢ ʘʚʪʦʤʦʙʠʣʴʥʦʤʫ ʧʦʪʦʢʫ, ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʞʠʜʢʦʩʪʴʶ ʚ ʪʨʫʙʝ. ʊʘʢʦʡ ʪʠʧ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʥʘʧʠʩʘʥʠʠ ʩʠʩʪʝʤ ʦʙʳʯʥʳʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʭ ʥʘ 

ʥʫʞʥʳʭ ʥʘʤ ʚʝʣʠʯʠʥʘʭ ð ʥʘʧʨʠʤʝʨ, ʧʣʦʪʥʦʩʪʠ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʧʦʪʦʢʘ ʠʣʠ ʞʝ ʠʭ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ. 

ʉʠʤʫʣʷʮʠʷ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʠ ʥʘʙʣʶʜʝʥʠʷ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʩʚʦʙʦʜʥʦʤ ʠ ʚ 

ʪʦʞʝ ʚʨʝʤʷ ʧʣʦʪʥʦʤ ʪʨʘʬʠʢʝ ʧʨʦʙʢʠ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʩʧʦʥʪʘʥʥʦ, ʟʘʯʘʩʪʫʶ ʠʟ-ʟʘ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʩʦ-

ʙʳʪʠʡ, ʪʘʢʠʭ ʢʘʢ ʨʝʟʢʦʝ ʪʦʨʤʦʞʝʥʠʷ ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʚʦʜʠʪʝʣʷ. ʊʘʢʫʶ ʩʠʪʫʘʮʠʶ ʤʦʞʥʦ ʩʨʘʚʥʠʪʴ ʩ 

ʨʝʟʢʠʤ ʟʘʤʝʨʟʘʥʠʝʤ ʞʠʜʢʦʩʪʠ, ʥʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʞʠʜʢʦʩʪʠ, ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʧʦʪʦʢ ʧʦʜʚʝʨʞʝʥ ʚʣʠʷʥʠʶ 

ʩʠʛʥʘʣʦʚ ʩʚʝʪʦʬʦʨʦʚ ʠ ʜʨʫʛʠʭ ʩʦʙʳʪʠʡ, ʢʦʪʦʨʳʝ ʚʨʝʤʝʥʘʤʠ ʟʘʪʨʘʛʠʚʘʶʪ ʜʚʠʞʝʥʠʝ. ʄʦʜʝʣʠ ʤʘʪʨʠʮ 

ʛʨʫʧʧʠʨʫʶʪ ʪʨʘʥʩʧʦʨʪ ʠ ʜʦʙʘʚʣʷʶʪ ʩʣʫʯʘʡʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʢ ʰʘʙʣʦʥʘʤ ʜʚʠʞʝʥʠʷ ʪʨʘʬʠʢʘ ʥʘ ʦʪ-

ʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʜʦʨʦʞʥʦʡ ʩʝʪʠ. 

ʄʠʢʨʦʤʦʜʝʣʠʨʦʚʘʥʠʝ [3] ï ʪʠʧ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʢʦʛʜʘ ʢʘʞʜʳʡ ʘʚʪʦʤʦʙʠʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʠʥ-

ʜʠʚʠʜʫʘʣʴʥʦ, ʠ ʧʦʵʪʦʤʫ ʜʣʷ ʢʘʞʜʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʨʝʰʘʝʪʩʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ. ʇʨʝʠʤʫ-

ʱʝʩʪʚʦ ʤʠʢʨʦʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʝʨʝ-

ʧʦʣʥʝʥʥʳʭ ʜʦʨʦʛ, ʧʦʩʢʦʣʴʢʫ ʤʠʢʨʦʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʩʠʤʫʣʠʨʦʚʘʪʴ ʦʯʝʨʝʜʠ. ʊʘʢʠʝ ʤʦʜʝʣʠ 

ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʜʘʞʝ ʧʨʠ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ ʧʦʪʦʢʘ, ʚʢʣʶʯʘʷ ʧʨʦʙʢʠ. ʕʪʦ ʧʨʝʠʤʫ-

ʱʝʩʪʚʦ ʜʝʣʘʝʪ ʜʘʥʥʳʡ ʪʠʧ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʧʦʣʝʟʥʳʤ ʜʣʷ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ 

ʜʦʨʦʞʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ ʮʝʥʪʨʘʭ ʛʦʨʦʜʦʚ, ʚʢʣʶʯʘʷ ʨʝʛʫʣʠʨʫʝʤʳʝ ʠ ʥʝʨʝʛʫʣʠʨʫʝʤʳʝ ʧʝʨʝʢʨʝʩʪʢʠ. 
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ʄʠʢʨʦʤʦʜʝʣʠʨʦʚʘʥʠʝ ʪʘʢʞʝ ʦʪʨʘʞʘʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʝ, ʥʦ ʚʘʞʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʬʠʟʠʯʝʩʢʦʡ 

ʩʨʝʜʝ, ʪʘʢʠʝ ʢʘʢ ʫʤʝʥʴʰʝʥʠʝ ʯʠʩʣʘ ʧʦʣʦʩ ʠʣʠ ʚʥʝʟʘʧʥʳʝ ʩʣʫʯʘʡʥʦ ʚʦʟʥʠʢʘʶʱʠʝ ʦʩʪʘʥʦʚʢʠ. 

ʂʠʥʝʪʠʯʝʩʢʦʝ (ʤʝʟʦ-) ʤʦʜʝʣʠʨʦʚʘʥʠʝ [2] ï ʪʨʝʪʠʡ ʩʧʦʩʦʙ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʨʝʜʣʘʛʘʶʱʠʡ ʦʧʨʝ-

ʜʝʣʠʪʴ ʬʫʥʢʮʠʶ f(t, x, V), ʢʦʪʦʨʘʷ ʚʳʨʘʞʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʭʦʞʜʝʥʠʷ ʘʚʪʦʤʦʙʠʣʷ, ʜʚʠʞʫʱʝʛʦʩʷ ʩʦ 

ʩʢʦʨʦʩʪʴʶ V, ʚʦ ʚʨʝʤʷ t ʚ ʪʦʯʢʝ x. ʕʪʘ ʬʫʥʢʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʚʳʯʠʩʣʝʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʠ. ʄʝʟʦʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʤʦʜʝʣʠʨʦʚʘʪʴ ʜʦʨʦʞʥʫʶ ʩʠʪʫʘʮʠʶ ʠ ʜʚʠ-

ʞʝʥʠʝ ʘʚʪʦʤʦʙʠʣʝʡ ʩ ʧʦʯʪʠ ʪʘʢʠʤ ʞʝ ʫʨʦʚʥʝʤ ʜʝʪʘʣʠʟʘʮʠʠ, ʢʘʢ ʠ ʤʠʢʨʦʤʦʜʝʣʠʨʦʚʘʥʠʝ. ʅʦ, ʧʦʩʢʦʣʴ-

ʢʫ ʧʦʚʝʜʝʥʠʝ ʚʦʜʠʪʝʣʷ ʫʧʨʦʱʘʝʪʩʷ ʠ ʜʠʥʘʤʠʢʘ ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʘʢʨʦʩʢʦʧʠʯʝ-

ʩʢʠʤʠ ʚʳʯʠʩʣʝʥʠʷʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʦʛʨʘʥʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ ʫʯʘʩʪʢʝ ʜʦʨʦʛʠ, ʪʦ ʩʪʘʥʦ-

ʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʤʦʜʝʣʠʨʦʚʘʪʴ ʙʦʣʴʰʠʝ ʟʦʥʳ ʠ ʧʝʨʝʤʝʱʘʪʴ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʘʚʪʦʤʦʙʠʣʝʡ, ʯʝʤ 

ʧʨʠ ʧʦʤʦʱʠ ʤʠʢʨʦʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʀʩʧʦʣʴʟʫʷ ʤʝʟʦʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʤʦʞʥʦ ʧʨʝʜʦʩʪʘʚʠʪʴ ʨʝʟʫʣʴʪʘʪʳ 

ʪʦʛʦ ʞʝ ʫʨʦʚʥʷ ʪʦʯʥʦʩʪʠ, ʯʪʦ ʠ ʧʨʠ ʤʠʢʨʦʤʦʜʝʣʠʨʦʚʘʥʠʠ, ʧʨʠ ʵʪʦʤ ʚʳʠʛʨʘʚ ʚ ʩʢʦʨʦʩʪʠ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʷ ʠ ʫʤʝʥʴʰʠʚ ʥʝʦʙʭʦʜʠʤʳʝ ʨʝʩʫʨʩʳ, ʫʧʨʦʩʪʠʚ ʩʘʤʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʘ. 

ɸʚʪʦʤʦʙʠʣʴʥʳʝ ʧʨʦʙʢʠ ʝʞʝʛʦʜʥʦ ʧʨʠʥʦʩʷʪ ʦʛʨʦʤʥʳʝ ʫʙʳʪʢʠ ʵʢʦʥʦʤʠʢʝ ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ. ɼʣʷ 

ʙʦʨʴʙʳ ʩ ʧʨʦʙʢʘʤʠ ʧʨʝʜʣʘʛʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʝʨʳ, ʪʘʢʠʝ ʢʘʢ ʦʛʨʘʥʠʯʝʥʠʝ ʚʲʝʟʜʘ ʠʣʠ ʟʘʧʨʝʪ ʥʘ ʧʘʨ-

ʢʦʚʢʫ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʮʝʥʠʪʴ ʚʦʟʤʦʞʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʦʡ ʠʣʠ ʠʥʦʡ ʤʝʨʳ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. ɺʩʝ ʤʦʜʝʣʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʤʦʞʥʦ ʨʘʟʙʠʪʴ ʥʘ ʜʚʘ ʙʦʣʴʰʠʭ 

ʢʣʘʩʩʘ: ʤʘʢʨʦʤʦʜʝʣʠ ʠ ʤʠʢʨʦʤʦʜʝʣʠ. ʄʘʢʨʦʤʦʜʝʣʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʛʨʘʬ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʚ ʮʝ-

ʣʦʤ, ʦʧʝʨʠʨʫʷ ʪʝʨʤʠʥʘʤʠ ʠʟ ʛʠʜʨʦʜʠʥʘʤʠʢʠ, ʪʘʢʠʤʠ ʢʘʢ çʧʦʪʦʢè. ʄʠʢʨʦʤʦʜʝʣʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʜʚʠ-

ʞʝʥʠʝ ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ ʥʝʙʦʣʴʰʦʤ ʫʯʘʩʪʢʝ ʘʚʪʦʜʦʨʦʛʠ ʠ ʠʟʤʝʨʷʶʪ ʪʝ ʵʬʬʝʢʪʳ, ʢʦʪʦʨʳʝ ʩʫʤʤʠʨʫʶʪ 

ʚʣʠʷʥʠʝ ʢʘʞʜʦʛʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʥʘ ʜʦʨʦʞʥʫʶ ʦʙʩʪʘʥʦʚʢʫ. ɺ 1992 ʛʦʜʫ ʚ ʨʘʙʦʪʝ [1] 

ʚʧʝʨʚʳʝ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʧʨʦʚʝʩʪʠ ʤʠʢʨʦʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʘ ʫʯʘʩʪʢʝ ʘʚʪʦʜʦʨʦʛʠ ʧʨʠ ʧʦʤʦʱʠ ʢʣʝ-

ʪʦʯʥʳʭ ʘʚʪʦʤʘʪʦʚ. ʂʣʝʪʦʯʥʳʝ ʘʚʪʦʤʘʪʳ ʷʚʣʷʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʣʷ ʥʘʫʯʥʳʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ. ʇʦʵʪʦʤʫ ʨʘʟʣʠʯʥʳʝ ʤʦʜʝʣʠ ʥʘ ʦʩʥʦʚʝ ʢʣʝʪʦʯʥʳʭ ʘʚʪʦʤʘʪʦʚ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʘʢʪʠʚʥʦ 

ʨʘʟʚʠʚʘʶʪʩʷ. 

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ ʤʥʦʛʦʧʦʣʦʩʥʦʡ ʘʚʪʦʤʘʛʠʩʪʨʘʣʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʚʫʤʝʨʥʳʡ 

ʚʝʨʦʷʪʥʦʩʪʥʳʡ ʢʣʝʪʦʯʥʳʡ ʘʚʪʦʤʘʪ. ʆʧʠʩʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʥʘ ʦʩʥʦʚʝ ʢʣʝʪʦʯʥʦʛʦ ʘʚʪʦʤʘʪʘ 

ʙʫʜʝʪ ʩʦʩʪʦʷʪʴ ʠʟ ʩʣʝʜʫʶʱʠʭ ʦʩʥʦʚʥʳʭ ʯʘʩʪʝʡ: 

Å ʦʧʠʩʘʥʠʝ ʤʦʜʝʣʠ ʜʦʨʦʞʥʦʛʦ ʧʦʣʦʪʥʘ (ʢʘʨʪʳ ʢʣʝʪʦʯʥʦʛʦ ʘʚʪʦʤʘʪʘ); 

Å ʦʧʠʩʘʥʠʝ ʚʦʟʤʦʞʥʳʭ ʩʦʩʪʦʷʥʠʡ ʢʘʞʜʦʡ ʢʣʝʪʢʠ; 

Å ʥʦʪʘʮʠʷ ʜʣʷ ʟʘʧʠʩʠ ʩʦʩʪʦʷʥʠʷ ʢʣʝʪʦʯʥʦʛʦ ʘʚʪʦʤʘʪʘ; 

Å ʦʧʠʩʘʥʠʝ ʜʠʥʘʤʠʢʠ ʢʣʝʪʦʯʥʦʛʦ ʘʚʪʦʤʘʪʘ; 

Å ʦʧʠʩʘʥʠʝ ʧʨʘʚʠʣ ʧʝʨʝʭʦʜʘ; 

Å ʦʧʠʩʘʥʠʝ ʫʩʣʦʚʠʡ ʟʘʜʘʥʠʷ ʢʦʥʢʨʝʪʥʦʡ ʤʦʜʝʣʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ; 

Å ʬʫʥʢʮʠʦʥʘʣʳ ʦʪ ʩʦʩʪʦʷʥʠʷ ʤʦʜʝʣʠ. 

 ɺ ʧʨʝʜʣʘʛʘʝʤʦʡ ʤʦʜʝʣʠ ʤʥʦʞʝʩʪʚʦ ʜʦʧʫʩʪʠʤʳʭ ʩʦʩʪʦʷʥʠʡ ʜʣʷ ʢʘʞʜʦʡ ʢʣʝʪʢʠ ʘʚʪʦʤʘʪʘ ʚ ʢʦʥ-

ʢʨʝʪʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʪʨʝʤʷ ʩʣʝʜʫʶʱʠʤʠ ʩʦʩʪʦʷʥʠʷʤʠ: 

Å 0 ï ʫʯʘʩʪʦʢ ʜʦʨʦʞʥʦʛʦ ʧʦʣʦʪʥʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʜʘʥʥʦʡ ʢʣʝʪʢʝ, ʩʚʦʙʦʜʝʥ; ʝʩʣʠ ʩʣʝʚʘ ʦʪ 

ʵʪʦʡ ʢʣʝʪʢʠ ʧʨʠʩʫʪʩʪʚʫʝʪ ʘʚʪʦʤʦʙʠʣʴ, ʪʦ ʦʥ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʚ ʜʘʥʥʦʡ ʢʣʝʪʢʝ ʚ ʦʜʠʥ ʠʟ ʩʣʝʜʫʶʱʠʭ 

ʤʦʤʝʥʪʦʚ ʚʨʝʤʝʥʠ, ʠ ʢʣʝʪʢʘ ʧʝʨʝʡʜʝʪ ʠʟ ʩʦʩʪʦʷʥʠʷ 0 ʚ ʩʦʩʪʦʷʥʠʝ 1; 

Å 1 ï ʫʯʘʩʪʦʢ ʜʦʨʦʞʥʦʛʦ ʧʦʣʦʪʥʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʜʘʥʥʦʡ ʢʣʝʪʢʝ, ʟʘʥʷʪ ʘʚʪʦʤʦʙʠʣʝʤ, ʢʦʪʦ-

ʨʳʡ ʧʝʨʝʤʝʱʘʝʪʩʷ ʧʦ ʘʚʪʦʤʘʛʠʩʪʨʘʣʠ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʣʠʙʦ ʜʚʠʞʫʱʠʡʩʷ ʘʚʪʦʤʦʙʠʣʴ, ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ 

ʚ ʩʣʝʜʫʶʱʠʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʦʥ ʧʝʨʝʤʝʩʪʠʪʩʷ ʚ ʦʜʥʫ ʠʟ ʙʦʣʝʝ ʧʨʘʚʳʭ ʢʣʝʪʦʢ, ʣʠʙʦ ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ 

ʘʚʪʦʤʦʙʠʣʴ, ʢʦʪʦʨʳʡ ʩʪʦʠʪ ʧʝʨʝʜ ʩʚʝʪʦʬʦʨʦʤ ʠʣʠ ʚ ʧʨʦʙʢʝ ʩ ʚʢʣʶʯʝʥʥʳʤ ʜʚʠʛʘʪʝʣʝʤ, ʠ ʢʦʪʦʨʳʡ 

ʛʦʪʦʚ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʧʦʝʭʘʪʴ; 

Å 2 ï ʫʯʘʩʪʦʢ ʜʦʨʦʞʥʦʛʦ ʧʦʣʦʪʥʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʜʘʥʥʦʡ ʢʣʝʪʢʝ, ʟʘʥʷʪ ʠ ʥʝʜʦʩʪʫʧʝʥ ʜʣʷ 

ʧʨʦʝʟʜʘ ʧʦ ʥʝʤʫ ʜʚʠʞʫʱʠʤʠʩʷ ʘʚʪʦʤʦʙʠʣʷʤʠ. ʄʥʦʛʠʝ ʢʣʝʪʢʠ ʚ ʢʨʘʡʥʝʤ ʧʨʘʚʦʤ ʨʷʜʫ ʤʦʛʫʪ ʥʘʭʦ-

ʜʠʪʴʩʷ ʚ ʵʪʦʤ ʩʦʩʪʦʷʥʠʠ, ʯʪʦ ʬʠʟʠʯʝʩʢʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʠʧʘʨʢʦʚʘʥʥʳʤ ʘʚʪʦʤʦʙʠʣʷʤ. ʂʨʦʤʝ ʪʦʛʦ, 

ʥʝʢʦʪʦʨʳʝ ʢʣʝʪʢʠ ʚʦ ʚʪʦʨʦʤ ʩʧʨʘʚʘ ʨʷʜʫ ʪʘʢʞʝ ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʪʘʢʦʤ ʩʦʩʪʦʷʥʠʠ, ʩʠʤʚʦʣʠʟʠʨʫʷ 

ʘʚʪʦʤʦʙʠʣʠ, ʧʨʠʧʘʨʢʦʚʘʥʥʳʝ ʚʦ ʚʪʦʨʦʤ ʨʷʜʫ ʩ ʚʢʣʶʯʝʥʥʳʤ ʩʠʛʥʘʣʦʤ ʘʚʘʨʠʡʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ. ɺʦʟ-

ʤʦʞʥʳ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʚ ʪʘʢʦʤ ʩʦʩʪʦʷʥʠʠ ʥʘʭʦʜʷʪʩʷ ʢʣʝʪʢʠ ʠ ʚ ʙʦʣʝʝ ʣʝʚʳʭ ʨʷʜʘʭ ï ʣʠʙʦ ʵʪʦ ʧʨʝʧʷʪʩʪ-

ʚʠʝ ʥʘ ʜʦʨʦʛʝ, ʣʠʙʦ ʜʚʘ ʩʪʦʣʢʥʫʚʰʠʭʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʘʚʪʦʤʦʙʠʣʷ. 

ɺ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʤʦʜʝʣʷʭ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʢʣʝʪʦʯʥʳʭ 

ʘʚʪʦʤʘʪʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʠʟ ʜʚʫʭ ʩʦʩʪʦʷʥʠʡ (0 ʠ 1) ʜʣʷ ʢʘʞʜʦʡ ʢʦʥʢʨʝʪʥʦʡ ʢʣʝʪʢʠ. ɺʚʝʜʝ-

ʥʠʝ ʚ ʤʦʜʝʣʴ ʩʦʩʪʦʷʥʠʷ 2 ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʚʳʜʘʶʱʠʭʩʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʝʜʣʘʛʘʝʤʦʡ ʤʦʜʝ-

ʣʠ ʠ ʧʦʟʚʦʣʷʝʪ ʤʦʜʝʣʠʨʦʚʘʪʴ ʩʠʪʫʘʮʠʠ, ʙʦʣʝʝ ʙʣʠʟʢʠʝ ʢ ʪʦʤʫ, ʯʪʦ ʞʠʪʝʣʠ ʢʨʫʧʥʳʭ ʨʦʩʩʠʡʩʢʠʭ ʛʦʨʦ-

ʜʦʚ ʝʞʝʜʥʝʚʥʦ ʤʦʛʫʪ ʥʘʙʣʶʜʘʪʴ ʥʘ ʩʚʦʠʭ ʫʣʠʮʘʭ. ʅʘʣʠʯʠʝ ʚ ʤʦʜʝʣʠ ʵʪʦʛʦ ʩʦʩʪʦʷʥʠʷ ʜʘʝʪ ʚʦʟʤʦʞ-
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ʥʦʩʪʴ ʠʟʫʯʘʪʴ ʪʘʢʠʝ ʚʦʧʨʦʩʳ, ʢʘʢ ʟʘʧʨʝʱʝʥʠʝ ʧʘʨʢʦʚʢʠ ʚ ʧʨʘʚʦʤ ʨʷʜʫ ʘʚʪʦʤʘʛʠʩʪʨʘʣʠ, ʠʣʠ ʠʩʩʣʝʜʦ-

ʚʘʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ ʥʘ ʫʯʘʩʪʢʝ ʘʚʪʦʩʪʨʘʜʳ ʦʪ ʚʝʨʦʷʪʥʦʩʪʠ ɼʊʇ ʥʘ ʥʝʤ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, 

ʚʚʝʜʝʥʠʝ ʙ·ʣʴʰʝʛʦ ʯʠʩʣʦ ʩʦʩʪʦʷʥʠʡ ʚ ʤʦʜʝʣʴ ʥʝ ʧʨʠʥʝʩʣʦ ʙʳ ʩʫʱʝʩʪʚʝʥʥʦʡ ʧʦʣʴʟʳ, ʥʦ ʦʩʣʦʞʥʠʣʦ 

ʙʳ ʧʦʩʪʨʦʝʥʠʝ ʧʨʘʚʠʣ ʧʝʨʝʭʦʜʘ ʠʟ ʩʦʩʪʦʷʥʠʷ ʚ ʩʦʩʪʦʷʥʠʝ. 
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ʛ. ʉʪʘʚʨʦʧʦʣʴ, ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʈɸɿʈɸɹʆʊʂɸ ʉʀʉʊɽʄʓ ʇʈʆʊʆʂʆʃʆɺ ɼʃʗ ʇʆɺʓʐɽʅʀʗ 

ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʈɸɹʆʊʓ ʉ ʕʃɽʂʊʈʆʅʅʓʄʀ ʂʆʐɽʃʔʂɸʄʀ 

ʀʟ-ʟʘ ʥʝʦʧʪʠʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʛʨʫʟʢʠ ʥʘ ʩʠʩʪʝʤʫ ʵʣʝʢʪʨʦʥʥʦʡ ʦʧʣʘʪʳ, ʧʨʠ ʝʸ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʠ ʯʘʩʪʦ ʧʨʦʠʩʭʦʜʷʪ ʩʙʦʠ ʠ ʟʘʜʝʨʞʢʠ. ʊʘʢʞʝ ʵʪʦ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʠ ʠʟ-ʟʘ ʥʝʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʧʦʜʭʦʜʘ ʢ ʘʣʛʦʨʠʪʤʫ ʨʘʙʦʪʳ ʚʩʝʡ ʩʠʩʪʝʤʳ. ɹʫʜʝʪ ʧʨʝʜʣʦʞʝʥ ʩʧʦʩʦʙ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʨʘʙʦʪʳ ʵʣʝʢʪʨʦʥʥʳʭ ʢʦʰʝʣʴʢʦʚ. 

ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʚʳʧʣʘʪʳ ʙʦʣʴʰʠʭ ʩʫʤʤ ʩ 1 ʢʦʰʝʣʴʢʘ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʫʤʝʥʴʰʝʥʠʝʤ 

ʢʦʣʠʯʝʩʪʚʘ ʪʨʘʥʟʘʢʮʠʡ. ʕʪʦ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʩ ʧʦʤʦʱʴʶ ʧʨʦʪʦʢʦʣʘ ʧʨʦʚʝʨʢʠ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʧʣʘʪʳ 

ʚʩʝʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʢʦʰʝʣʴʢʘ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʛʦ ʧʨʦʪʦʢʦʣʘ, ʟʘ ʦʩʥʦʚʫ ʙʝʨʝʪʩʷ ʩʝʪʝʚʦʡ ʧʨʦʪʦʢʦʣ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʧʦʣɹ-

ʟʦʚʘʪʝʣʷ ʜʣʷ ʘʚʪʦʥʦʤʥʳʭ ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʥʥʳʭ ʧʣʘʪʝʞʝʡ ï ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʘʨʘʤʝʪʨʳ Sʠ T. ʊʘʢ ʞʝ ʜʦ-

ʙʘʚʣʷʝʪʩʷ ʧʘʨʘʤʝʪʨ V, ʛʜʝ V<p. 

ʇʦʣʴʟʦʚʘʪʝʣʴ ʜʦʣʞʝʥ ʜʦʢʘʟʘʪʴ ʧʨʦʜʘʚʮʫ ʧʨʘʚʠʣʴʥʦʩʪʴ ʠʤʝʶʱʝʛʦʩʷ ʧʘʨʘʤʝʪʨʘ V, ʢʦʪʦʨʳʡ ʧʦ-

ʟʚʦʣʷʝʪ ʫʧʣʘʪʠʪʴ ʚʝʩʴ ʢʦʰʝʣʝʢ ʩʨʘʟʫ. ʊʘʢʞʝ ʧʝʨʝʜʘʝʪ ʝʤʫ ʩʚʦʠ ʧʘʨʘʤʝʪʨʳ S ʠ T, ʠʩʧʦʣʴʟʫʶʱʠʝʩʷ 

ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʥʦʤʝʨʘ Sjʵʣʝʢʪʨʦʥʥʦʡ ʙʘʥʢʥʦʪʳʠ ʧʘʨʘʤʝʪʨʘ ʜʣʷ ʧʨʦʚʝʨʢʠ ʜʚʦʡʥʦʡ ʚʳʧʣʘʪʳ Tj. 

ʇʨʦʜʘʚʝʮ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚ ʙʘʥʢ ʧʘʨʘʤʝʪʨʳ S ʠ T, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʙʘʥʢ ʧʨʦʠʟʚʝʣ ʛʝʥʝʨʘʮʠʶ 

ʚʩʝʭ ʥʦʤʝʨʦʚ Sjʵʣʝʢʪʨʦʥʥʦʡ ʙʘʥʢʥʦʪʳʠ ʧʘʨʘʤʝʪʨʘ ʜʣʷ ʧʨʦʚʝʨʢʠ ʜʚʦʡʥʦʡ ʚʳʧʣʘʪʳ Tj. ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ 

ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʦʧʳʪʢʠ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ ʤʦʥʝʪʘʤʠ ʫʞʝ çʫʧʣʘʯʝʥʥʦʛʦè ʢʦʰʝʣʴ-

ʢʘ. 

ʇʨʦʜʘʚʝʮ, ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʧʨʦʪʦʢʦʣʘ, ʜʦʣʞʝʥ ʫʜʦʩʪʦʚʝʨʠʪʴʩʷ ʚ ʥʘʣʠʯʠʝ ʫ ʧʦʣʴʟʦʚʘʪʝ-

ʣʷ ʧʘʨʘʤʝʪʨʘ V. ʇʨʠ ʵʪʦʤ ʠʟ ʢʦʰʝʣʴʢʘ ʥʝ ʜʦʣʞʥʳ ʙʳʣʠ ʙʳʪʴ ʧʦʪʨʘʯʝʥʳ ʜʝʥʴʛʠ. ɼʣʷ ʵʪʦʛʦ ʟʥʘʯʝʥʠʝ 

ʩʯʝʪʯʠʢʘ ʚʳʧʣʘʪ ʜʦʣʞʥʦ ʙʳʪʴ ʨʘʚʥʦ J= 1. 

ʇʨʦʮʝʩʩ ʧʨʦʚʝʨʢʠ ʧʘʨʘʤʝʪʨʦʚ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

1. ɺ ʢʘʯʝʩʪʚʝ ʚʦʧʨʦʩʘ ʧʨʦʜʘʚʝʮ ʧʝʨʝʜʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʩʣʫʯʘʡʥʦʝ ʯʠʩʣʦ d. 

2. ʇʦʣʴʟʦʚʘʪʝʣʴ ʜʦʣʞʝʥ ʚʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ L 

L = q
JV

modp,  (1) 

ʛʜʝ q ʧʝʨʚʦʦʙʨʘʟʥʳʡ ʢʦʨʝʥʴ ʧʦ ʤʦʜʫʣʶ p 

3. ʇʦʩʣʝ ʯʠʩʣʘ d,ʧʦʣʴʟʦʚʘʪʝʣʴ ʜʦʣʞʝʥ ʚʳʯʠʩʣʠʪʴ ʦʪʚʝʪʳ ʥʘ ʚʦʧʨʦʩʳ 

J* = |J-d|p-1, (2) 

V* = |V-d|p-1, (3) 

4. ʅʘ ʦʩʥʦʚʘʥʠʝ ʟʥʘʯʝʥʠʡ J
*
ʠ V

*
 ʨʘʩʯʠʪʳʚʘʝʪʩʷ ʟʥʘʯʝʥʠʷ L

*
 ʧʦ ʤʦʜʫʣʶ p 

L* = qJ*qV*modp  (4) 

5. ʇʦʣʴʟʦʚʘʪʝʣʴ ʧʝʨʝʜʘʝʪ ʧʨʦʜʘʚʮʫ ʟʥʘʯʝʥʠʷ L, L
*
 

6. ʇʨʦʜʘʚʝʮ ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʨʦʚʝʨʢʫ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ 

pqp
L

L
M d modmod 12

*

-==  (5) 
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ʀʩʪʠʥʥʦʩʪʴ ʚʳʨʘʞʝʥʠʷ (5) ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʥʝ ʙʳʣʦ ʧʦʪʨʘʯʝʥʦ ʵʣʝʢʪʨʦʥʥʦʡ ʚʘʣʶ-

ʪʳ ʠʟ ʩʚʦʝʛʦ ʢʦʰʝʣʴʢʘ. 

ʀʥʘʯʝ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʳʪʘʝʪʩʷ ʦʙʤʘʥʫʪʴ ʧʨʦʜʘʚʮʘ ʪʝʤ, ʯʪʦ ʝʛʦ ʢʦʰʝ-

ʣʝʢ ʷʚʣʷʝʪʩʷ ʧʦʣʥʳʤ, ʧʨʠ ʵʪʦʤ ʛʝʥʝʨʠʨʫʷ ʵʣʝʢʪʨʦʥʥʫʶ ʚʘʣʶʪʫ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. 

ʇʨʦʪʦʢʦʣ ʧʨʦʚʝʨʢʠ ʩʚʦʙʦʜʥʦʡ ʵʣʝʢʪʨʦʥʥʦʡ ʥʘʣʠʯʥʦʩʪʠ. 

ɼʣʷ ʥʘʯʘʣʘ ʪʨʘʥʟʘʢʮʠʠ ʚʳʧʣʘʪ ʵʣʝʢʪʨʦʥʥʦʡ ʥʘʣʠʯʥʦʩʪʠ ʧʦʢʫʧʘʪʝʣʴ ʜʦʢʘʟʳʚʘʝʪ ʧʨʦʜʘʚʮʫ, ʯʪʦ 

ʠʤʝʝʪ ʚ ʨʘʩʧʦʨʷʞʝʥʠʠ ʩʚʦʙʦʜʥʫʶ ʵʣʝʢʪʨʦʥʥʫʶ ʥʘʣʠʯʥʦʩʪʴ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ J<=N, ʛʜʝ N ï ʧʨʝʜʝʣʴ-

ʥʦʝ ʟʥʘʯʝʥʠʷ, ʘ J ï ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʩʯʝʪʯʠʢʘ ʧʦʪʨʘʯʝʥʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʤʦʥʝʪ 

ʉʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ ʦʧʨʝʜʝʣʷʶʪ ʧʨʦʚʝʨʢʫ ʧʘʨʘʤʝʪʨʦʚ ʧʦʣʴʟʦʚʘʪʝʣʷ:  

1. ʇʨʦʜʘʚʝʮ ʧʝʨʝʜʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʩʣʫʯʘʡʥʦʝ ʯʠʩʣʦ d. 

2. ʇʦʣʴʟʦʚʘʪʝʣʴ ʚʳʯʠʩʣʷʝʪ ʟʥʘʯʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ: 

A1=N-J-d+2,  (6) 

A2=N-J-d+1,  (7) 

A3=N-J-d.  (8) 

3. ʈʘʩʩʯʠʪʘʚ ʧʘʨʘʤʝʪʨʳ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʳʯʠʩʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝ A
*  

A
*
=q

A1
q

A2
q

A3
mod p.  (9) 

4. ʇʦʣʴʟʦʚʘʪʝʣʴ ʧʝʨʝʜʘʝʪ ʧʦʣʫʯʝʥʥʦʝ ʟʥʘʯʝʥʠʝ A*
 ʧʨʦʜʘʚʮʫ. 

5. ɿʘʪʝʤ ʧʨʦʜʘʚʝʮ ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʨʦʚʝʨʢʫ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʩ ʧʦʤʦʱʴʶ ʚʳʨʘʞʝʥʠʷ 

A
*
q3d mod p = q

A1
q

A2
q

A3
q

3d 
mod p = q

3N-3J+3
mod p  (10) 

ʂʦʛʜʘ ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʩʯʝʪʯʠʢʘ ʙʫʜʝʪ J>N, ʵʪʦ ʙʫʜʝʪ ʦʟʥʘʯʘʪʴ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʧʦʧʳʪʢʘ ʧʦʣʴ-

ʟʦʚʘʪʝʣʷ ʧʦʣʫʯʠʪʴ ʦʯʝʨʝʜʥʦʡ ʥʦʤʝʨ ʤʦʥʝʪʳ, ʢʦʪʦʨʘʷ ʦʪʩʫʪʩʪʚʫʝʪ ʚ ʜʘʥʥʦʤ ʵʣʝʢʪʨʦʥʥʦʤ ʢʦʰʝʣʴʢʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʣʦʫʤʳʰʣʝʥʥʠʢ ʧʳʪʘʝʪʩʷ ʩʛʝʥʝʨʠʨʦʚʘʪʴ ʥʦʤʝʨ ʙʘʥʢʥʦʪʳ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. 

ɽʩʣʠ ʨʝʟʫʣʴʪʘʪ ʚʳʨʘʞʝʥʠʝ (10) ʥʝ ʙʫʜʝʪ ʨʘʚʥʷʪʴʩʷ ʝʜʠʥʠʮʝ, ʪʦ ʫ ʧʦʢʫʧʘʪʝʣʷ ʝʩʪʴ ʵʣʝʢʪʨʦʥʥʘʷ 

ʥʘʣʠʯʥʦʩʪʴ ʚ ʢʦʰʝʣʴʢʝ, ʠ ʦʥ ʤʦʞʝʪ ʩʧʦʢʦʡʥʦ ʩʦʚʝʨʰʘʪʴ ʧʦʢʫʧʢʠ ʙʝʟ ʚʩʷʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ.  

ʇʨʦʪʦʢʦʣ ʧʨʦʚʝʨʢʠ ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʭ ʥʦʤʝʨʦʚ ʵʣʝʢʪʨʦʥʥʳʭ ʜʝʥʝʛ ʚ ʢʦʰʝʣʴʢʝ ʧʦʢʫʧʘʪʝʣʷ. 

ʉʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ ʦʧʨʝʜʝʣʷʶʪ ʧʨʦʚʝʨʢʫ ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʭ ʥʦʤʝʨʦʚ ʵʣʝʢʪʨʦʥʥʳʭ ʜʝʥʝʛ ʚ 

ʢʦʰʝʣʴʢʝ ʧʦʢʫʧʘʪʝʣʷ. 

1) ɺʳʯʠʩʣʷʝʪʩʷ ʩʝʨʠʡʥʳʡ ʥʦʤʝʨ ʵʣʝʢʪʨʦʥʥʦʡ ʤʦʥʝʪʳ SJ 

pqS JS

J
mod1

1

++= .  (11) 

2) ʇʦʣʴʟʦʚʘʪʝʣʴ ʜʦʣʞʝʥ ʦʧʨʝʜʝʣʠʪʴ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʜʣʷʧʨʦʚʝʨʢʠ ʜʚʦʡʥʦʡ ʚʳʧʣʘʪʳ: 

pqKT JT

ʇʆJ
mod1

1

++= ,  (12) 

ʛʜʝ Kʇʆï ʵʪʦ ʦʪʢʨʳʪʳʡ ʢʣʶʯ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

3) ʇʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʧʝʨʝʩʳʣʘʶʪʩʷ ʧʨʦʜʘʚʮʫ. 

4) ɿʘʪʝʤ ʧʦʢʫʧʘʪʝʣʴ ʜʦʣʞʝʥ ʜʦʢʘʟʘʪʴ ʧʨʦʜʘʚʮʫ, ʯʪʦ ʟʥʘʯʝʥʠʷ SJ ʠ TJ ʷʚʣʷʶʪʩʷ ʚʝʨʥʦ ʚʳʩʯʠʪʘʥ-

ʥʳʤʠ.  

ɼʣʷ ʫʜʦʙʩʪʚʘ ʚ ʜʘʣʴʥʝʡʰʠʭ ʨʘʩʯʝʪʘʭ ʧʨʠʤʝʤ  

p
JS

a
ʦʙʨ

S
mod

1

1

++
= , (13) 

p
JT

a
ʦʙʨ

T
mod

1

1

++
= .  (14) 

5) ʇʨʦʜʘʚʝʮ ʧʝʨʝʩʳʣʘʝʪ ʧʦʢʫʧʘʪʝʣʶ ʩʣʫʯʘʡʥʦʝ ʯʠʩʣʦ d. ʇʦʢʫʧʘʪʝʣʴ ʚʳʯʠʩʣʷʝʪ ʩʣʝʜʫʶʱʠʝ 
ʟʥʘʯʝʥʠʷ 

,  (15) 

,  (16) 

,  (17) 

.  (18) 

6) ʇʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʝ ʧʝʨʝʜʘʶʪʩʷ ʧʨʦʜʘʚʮʫ. 

7) ʇʨʦʜʘʚʝʮ ʧʨʦʚʝʨʷʝʪ ʚʳʨʘʞʝʥʠʝ.  
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pqp
TS

TS
d

JJ

JJ modmod 2

**
= . (19) 

ɽʩʣʠ ʚʳʨʘʞʝʥʠʝ ʷʚʣʷʝʪʩʷ ʠʩʪʠʥʥʳʤ, ʪʦ ʦʙʤʘʥʘ ʩʦ ʩʪʦʨʦʥʳ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʝʪ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʨʦʪʦʢʦʣʦʚ ʨʝʰʘʝʪ ʧʨʦʙʣʝʤʫ ʩ ʥʝʦʧʪʠʤʘʣʴʥʳʤ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʝʤ ʨʝʩʫʨʩʦʚ ʩʠʩʪʝʤʳ, ʧʦʚʳʩʠʚ ʩʢʦʨʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʪʨʘʥʟʘʢʮʠʡ, ʦʙʝʩʧʝʯʠʪ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʟʘʱʠ-

ʪʳ ʧʨʦʜʘʚʮʘ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʷ ʧʩʝʚʜʦʩʣʫʯʘʡʥʳʝ ʬʫʥʢʮʠʠ, ʧʦʟʚʦʣʠʪ ʫʤʝʥʴʰʠʪʴ ʦʙʲʝʤʳ ʧʘʤʷʪʠ ʥʦ-

ʩʠʪʝʣʷ ʢʦʰʝʣʴʢʘ. 
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ɸ.ɸ. ɾʘʢʳʧʙʘʝʚʘ, ʩʪʫʜʝʥʪ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʊ.ʉ. ʂʘʪʝʨʤʠʥʘ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʉʆɿɼɸʅʀɽ ʉʀʉʊɽʄʓ ʋʇʈɸɺʃɽʅʀʗ ʆʉɺɽʑɽʅʀɽʄ  
ʄɽʊʆɼʆʄ ʅɽʏɽʊʂʆɻʆ ʃʆɻʀʏɽʉʂʆɻʆ ɺʓɺʆɼɸ 

ɼʣʷ ʦʮʝʥʢʠ ʥʝʢʦʪʦʨʳʭ ʜʘʥʥʳʭ ʣʶʜʠ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʥʝʯʝʪʢʠʝ ʟʥʘʯʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʯʪʦʙʳ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʢʦʤʥʘʪʝ, ʠʩʧʦʣʴʟʫʶʪ ʩʣʦʚʘ çʞʘʨʢʦè, çʪʝʧʣʦè ʠʣʠ çʭʦʣʦʜʥʦè. ʆʜʥʘ-

ʢʦ ʵʪʠ ʩʣʦʚʘ ʥʝ ʜʘʶʪ ʪʦʯʥʦʝ ʟʥʘʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʢʦʤʥʘʪʝ. ɹʦʣʝʝ ʪʦʛʦ, ʢʘʞʜʳʡ ʯʝʣʦʚʝʢ ʤʦʞʝʪ ʧʦ-

ʨʘʟʥʦʤʫ ʚʦʩʧʨʠʥʠʤʘʪʴ ʝy, ʪ.ʝ. ʦʜʥʦʤʫ ʯʝʣʦʚʝʢʫ ʚ ʢʦʤʥʘʪʝ ʤʦʞʝʪ ʙʳʪʴ ʪʝʧʣʦ, ʘ ʜʨʫʛʦʤʫ ʚ ʵʪʦʪ ʞʝ ʤʦ-

ʤʝʥʪ ï ʭʦʣʦʜʥʦ. ʊʘʢʞʝ ʝʩʪʴ ʧʦʥʷʪʠʷ, ʢ ʢʦʪʦʨʳʤ ʪʨʫʜʥʦ ʧʨʠʤʝʥʠʪʴ ʪʦʯʥʦʩʪʴ. ɺʦ-ʧʝʨʚʳʭ, ʥʝʜʦʩʪʘʪʦʯ-

ʥʦʩʪʴ ʠʣʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʟʥʘʥʠʡ ʦʙ ʠʩʩʣʝʜʫʝʤʦʡ ʩʠʩʪʝʤʝ, ʢʦʛʜʘ ʧʦʣʫʯʝʥʠʝ ʪʨʝʙʫʝʤʦʡ ʠʥʬʦʨʤʘ-

ʮʠʠ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ, ʪʨʫʜʦʝʤʢʦʡ, ʜʦʨʦʛʦʩʪʦʷʱʝʡ ʠʣʠ ʚʦʚʩʝ ʥʝʚʦʟʤʦʞʥʦʡ ʟʘʜʘʯʝʡ. ɺʦ-ʚʪʦʨʳʭ, ʘʜʝ-

ʢʚʘʪʥʘʷ ʦʙʨʘʙʦʪʢʘ ʥʝʦʧʨʝʜʝʣʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʝʩʣʠ ʧʘʨʘʤʝʪʨʳ ʠ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ ʥʝ ʷʚʣʷʶʪʩʷ ʪʦʯ-

ʥʳʤʠ ʠ ʢʦʨʨʝʢʪʥʦ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ, ʠ ʪ.ʜ. [1, ʩ. 3]ʅʝʯʝʪʢʘʷ ʣʦʛʠʢʘ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʡʪʠ ʦʪ ʪʦʯʥʳʭ ʟʥʘ-

ʯʝʥʠʡ ʜʘʥʥʳʭ ʢ ʠʭ ʤʥʦʞʝʩʪʚʫ. ʆʥʘ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʧʨʦʬʝʩʩʦʨʦʤ ʂʘʣʠʬʦʨʥʠʡʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ɹʝʨʢʣʠ ʃʦʪʬʠ ɸ. ɿʘʜʝ (Lotfi A. Zadeh) ʚ ʨʘʙʦʪʘʭ: çFuzzy setsè (1965) ʠ çFuzzy logicè (1975). 

ʇʨʝʜʤʝʪʦʤ ʥʝʯʸʪʢʦʡ ʣʦʛʠʢʠ ʩʯʠʪʘʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʘʩʩʫʞʜʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʥʝʯʸʪʢʦʩʪʠ, ʨʘʟ-

ʤʳʪʦʩʪʠ, ʩʭʦʜʥʳʭ ʩ ʨʘʩʩʫʞʜʝʥʠʷʤʠ ʚ ʦʙʳʯʥʦʤ ʩʤʳʩʣʝ, ʠ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʚ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤʘʭ 

[2]. 

ʂʦʛʜʘ ʪʦʣʴʢʦ ʧʦʷʚʠʣʘʩʴ ʪʝʦʨʠʷ ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʠ, ʚ ʥʘʫʯʥʳʭ ʞʫʨʥʘʣʘʭ ʤʦʞʥʦ ʙʳʣʦ ʥʘʡʪʠ ʩʪʘ-

ʪʴʠ, ʧʦʩʚʷʱʝʥʥʳʝ ʝʝ ʚʦʟʤʦʞʥʳʤ ʦʙʣʘʩʪʷʤ ʧʨʠʤʝʥʝʥʠʷ. ʇʦ ʤʝʨʝ ʧʨʦʜʚʠʞʝʥʠʷ ʨʘʟʨʘʙʦʪʦʢ ʚ ʜʘʥʥʦʡ 

ʦʙʣʘʩʪʠ ʯʠʩʣʦ ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʨʠʤʝʥʝʥʠʡ ʜʣʷ ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʠ ʥʘʯʘʣʦ ʙʳʩʪʨʦ ʨʘʩʪʠ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʵʪʦʪ ʩʧʠʩʦʢ ʙʳʣ ʙʳ ʩʣʠʰʢʦʤ ʜʣʠʥʥʳʤ, ʥʦ ʚʦʪ ʥʝʩʢʦʣʴʢʦ ʧʨʠʤʝʨʦʚ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʫʪ ʧʦʥʷʪʴ, 

ʥʘʩʢʦʣʴʢʦ ʰʠʨʦʢʦ ʥʝʯʝʪʢʘʷ ʣʦʛʠʢʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʝʥʠʷ ʠ ʚ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤʘʭ [3]. 

¶ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʜʜʝʨʞʘʥʠʷ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʷ ʠ ʫʚʝʣʠʯʝʥʠʷ 
ʵʬʬʝʢʪʠʚʥʦʩʪʠ (ʩʪʘʙʠʣʴʥʦʩʪʠ) ʨʘʙʦʪʳ ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʜʚʠʛʘʪʝʣʝʡ; 

¶ ʩʠʩʪʝʤʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʫʢʦʧʠʩʥʦʛʦ ʪʝʢʩʪʘ ʚ PDA; 

¶ ʫʣʫʯʰʝʥʠʝ ʩʠʩʪʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʘʪʦʤʥʳʭ ʨʝʘʢʪʦʨʦʚ; 

¶ ʫʧʨʘʚʣʝʥʠʝ ʨʦʙʦʪʘʤʠ; 

¶ ʧʨʦʤʳʰʣʝʥʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʠ ʪ.ʜ. 

ʅʝʯyʪʢʠʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʩʥʦʚʘʥʳ ʥʘ ʥʝʯʝʪʢʦʡ ʙʘʟʝ ʟʥʘʥʠʡ ʠ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʠ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʧʝʨʝʤʝʥʥʳʭ. ɺ ʦʩʥʦʚʫ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʦʣʦʞʝʥ ʤʝʭʘʥʠʟʤ ʥʝʯʝʪʢʦʛʦ 

ʚʳʚʦʜʘ.  
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ʃʠʥʛʚʠʩʪʠʯʝʩʢʘʷ ʧʝʨʝʤʝʥʥʘʷ (ʃʇ) ï ʧʝʨʝʤʝʥʥʘʷ, ʧʨʠʥʠʤʘʶʱʘʷ ʟʥʘʯʝʥʠʷ ʠʟ ʤʥʦʞʝʩʪʚʘ ʩʣʦʚ 

ʠʣʠ ʩʣʦʚʦʩʦʯʝʪʘʥʠʡ ʥʝʢʦʪʦʨʦʛʦ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠʣʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ. ʉʣʦʚʘ, ʢʦʪʦʨʳʝ ʤʳ ʠʩʧʦʣʴ-

ʟʫʝʤ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʘʥʥʳʭ: çʛʦʨʷʯʠʡ-ʪʧyʣʳʡ-ʭʦʣʦʜʥʳʡè, çʩʚʝʪʣʳʡ-ʪyʤʥʳʡè, 

çʙʦʣʴʰʦʝ-ʥʠʟʢʦʝ-ʩʨʝʜʥʝʝè ʠ ʪ.ʜ. ʷʚʣʷʶʪʩʷ ʪʝʨʤʘʤʠ (ʤʥʦʞʝʩʪʚʦ ʟʥʘʯʝʥʠʡ, ʧʨʠʥʠʤʘʝʤʦʝ ʣʠʥʛʚʠʩʪʠ-

ʯʝʩʢʦʡ ʧʝʨʝʤʝʥʥʦʡ). ʊʘʢʞʝ, ʩ ʪʝʨʤʘʤʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʩʚʷʟʢʠ ï çʥʝè, çʦʯʝʥʴè, çʤʥʦ-

ʛʦ ʙʦʣʴʰʝè. ɼʣʷ ʩʚʷʟʳʚʘʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʧʝʨʝʤʝʥʥʳʭ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʶʟʳ 

çʠè, çʠʣʠè. 

 ɿʘʜʘʯʘ ʠʩʩʣʝʜʦʚʘʥʠʷ:ʩʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʦʩʚʝʱʝʥʠʝʤ ʩ ʧʦʤʦʱʴʶ ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʠ. 

ɼʣʷ ʨʘʙʦʪʳ ʩ ʜʘʥʥʦʡ ʩʠʩʪʝʤʦʡ ʙʳʣʘ ʚʳʙʨʘʥʘ ʧʨʦʛʨʘʤʤʘ çMathlabè. ɺʦ-ʧʝʨʚʳʭ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 

ʚʭʦʜʥʳʝ ʠ ʚʳʭʦʜʥʳʝ ʟʥʘʯʝʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʚ ʜʘʥʥʦʡ ʩʠʩʪʝʤʝ. ɼʣʷ ʚʭʦʜʥʳʭ ʟʥʘʯʝʥʠʡ ʙʳʣʠ ʚʳ-

ʙʨʘʥʳ ʪʘʢʠʝ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʝ ʧʝʨʝʤʝʥʥʳʝ, ʢʘʢ çʦʱʫʱʝʥʠʝ ʦʩʚʝʱʝʥʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʷè, çʧʣʦʱʘʜʴ 

ʧʦʤʝʱʝʥʠʷè ʠ çʧʦʞʝʣʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷè. ɸ ʜʣʷ ʚʳʭʦʜʥʳʭ ʟʥʘʯʝʥʠʡ ï çʢʦʣʠʯʝʩʪʚʦ ʩʚʝʪʦʚʳʭ ʵʣʝ-

ʤʝʥʪʦʚè. ɺʦ-ʚʪʦʨʳʭ, ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʪʝʨʤʳ ʜʣʷ ʧʝʨʝʤʝʥʥʳʭ. ʏʪʦʙʳ ʚʳʙʨʘʪʴ ʪʝʨʤʳ ʜʣʷ ʃʇ, ʥʫʞʥʦ 

ʧʨʦʚʝʩʪʠ ʩʦʮʠʘʣʴʥʳʡ ʦʧʨʦʩ. ʆʜʥʘʢʦ, ʧʦʣʘʛʘʷʩʴ ʥʘ ʩʫʞʜʝʥʠʷ ʠ ʦʧʳʪ ʘʚʪʦʨʘ, ʙʳʣʠ ʚʳʙʨʘʥʳ ʩʣʝʜʫʶ-

ʱʠʝ ʪʝʨʤʳ: ʜʣʷ ʧʝʨʚʦʡ ʃʇ çʪʝʤʥʦ, ʥʝ ʩʚʝʪʣʦ, ʩʚʝʪʣʦ, ʦʯʝʥʴ ʩʚʝʪʣʦè; ʜʣʷ ʚʪʦʨʦʡ ʃʇ çʦʯʝʥʴ ʤʘʣʝʥʴ-

ʢʘʷ, ʤʘʣʝʥʴʢʘʷ, ʩʨʝʜʥʷʷ, ʥʝ ʙʦʣʴʰʘʷ, ʙʦʣʴʰʘʷ, ʦʯʝʥʴ ʙʦʣʴʰʘʷè; ʜʣʷ ʪʨʝʪʴʝʡ ï çʪʝʤʥʦ, ʩʫʤʝʨʢʠ, ʩʚʝʪ-

ʣʦè, ʘ ʜʣʷ ʚʳʭʦʜʥʦʡ ʃʇ ï çʤʘʣʦ, ʥʝʤʥʦʛʦ, ʩʨʝʜʥʝ, ʤʥʦʛʦè. ɺ-ʪʨʝʪʴʠʭ, ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʪʝʨʤʦʚ ʙʳʣʠ 

ʩʦʩʪʘʚʣʝʥʳ ʧʨʘʚʠʣʘ, ʯʪʦʙʳ ʩʦʙʨʘʪʴ ʣʦʛʠʢʦ-ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʩʠʩʪʝʤʳ. 

ʅʝʯʝʪʢʠʡ ʚʚʦʜ (ʦʧʠʩʘʥʠʝ ʥʝʯʝʪʢʦʡ ʩʠʩʪʝʤʳ): 

p='ʦʱʫʱʝʥʠʝ ʦʩʚʝʱʝʥʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʷ' {ʪʝʤʥʦ, ʥʝ ʩʚʝʪʣʦ, ʩʚʝʪʣʦ} ï ʘʥʘʣʦʛʦʚʳʝ ʟʥʘʯʝʥʠʷ 

ʚʦʩʧʨʠʷʪʠʷ ʯʝʣʦʚʝʢʦʤ ʦʩʚʝʱʝʥʥʦʩʪʠ ʚ ʧʦʤʝʱʝʥʠʠ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʢ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʧʝʨʝʤʝʥʥʦʡ, 

ʚʦʩʧʨʠʥʠʤʘʝʤʦʡ ʯʝʣʦʚʝʢʦʤ. 

s='ʧʣʦʱʘʜʴ ʧʦʤʝʱʝʥʠʷ' {ʦʯʝʥʴ ʤʘʣʝʥʴʢʘʷ, ʤʘʣʝʥʴʢʘʷ, ʩʨʝʜʥʷʷ, ʙʦʣʴʰʘʷ, ʦʯʝʥʴ ʙʦʣʴʰʘʷ} ï ʘʥʘ-

ʣʦʛʦʚʳʝ ʟʥʘʯʝʥʠʷ ʧʣʦʱʘʜʠ ʧʦʤʝʱʝʥʠʷ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʢ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʧʝʨʝʤʝʥʥʦʡ, ʚʦʩʧʨʠʥʠʤʘʝ-

ʤʦʡ ʯʝʣʦʚʝʢʦʤ. 

w='ʧʦʞʝʣʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ'{ʪʝʤʥʦ, ʩʫʤʝʨʢʠ, ʩʚʝʪʣʦ} ï ʘʥʘʣʦʛʦʚʳʝ ʟʥʘʯʝʥʠʷ ʧʦʞʝʣʘʥʠʷ ʧʦʣʴ-

ʟʦʚʘʪʝʣʷ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʢ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʧʝʨʝʤʝʥʥʦʡ, ʚʦʩʧʨʠʥʠʤʘʝʤʦʡ ʯʝʣʦʚʝʢʦʤ.  

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʘʣʛʦʨʠʪʤʦʚ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ [1, ʩ. 62]: 

¶ ʄʘʤʜʘʥʠ(Mamdani); 

¶ ʃʘʨʩʝʥʘ (Larsen); 

¶ ʎʫʢʘʤʦʪʦ (Tsukamoto); 

¶ ʊʘʢʘʛʠ-ʉʫʛʝʥʦ (Takagi-Sugeno). 

ɼʣʷ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ (ʥʝʯʝʪʢʦʝ ʤʥʦʞʝʩʪʚʦ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʪʝʢʫʱʠʤ ʟʥʘʯʝʥʠʷʤ ʥʝʯʝʪʢʦʛʦ 

ʚʚʦʜʘ) ʙʳʣ ʚʳʙʨʘʥ ʘʣʛʦʨʠʪʤ ʄʘʤʜʘʥʠ: 

k='ʢʦʣʠʯʝʩʪʚʦ ʩʚʝʪʦʚʳʭ ʵʣʝʤʝʥʪʦʚ'{ʤʘʣʦ, ʥʝ ʤʥʦʛʦ, ʩʨʝʜʥʝ, ʤʥʦʛʦ} ï ʘʥʘʣʦʛʦʚʳʝ ʟʥʘʯʝʥʠʷ ʢʦ-

ʣʠʯʝʩʪʚʘ ʩʚʝʪʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʢ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʧʝʨʝʤʝʥʥʦʡ, ʚʦʩʧʨʠʥʠʤʘʝʤʦʡ ʯʝʣʦ-

ʚʝʢʦʤ. 

ɺ-ʯʝʪʚʨyʪʳʭ, ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʪʠʧʳ ʛʨʘʬʠʢʦʚ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʣʦʛʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ. ɼʣʷ 

ʃʇ p (ʦʱʫʱʝʥʠʝ ʦʩʚʝʱʝʥʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʷ) ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʛʨʘʬʠʢ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʬʫʥʢʮʠʠ 

ɻʘʫʩʩʘ (ʨʠʩ. 1), ʪ.ʢ. ʦʥ ʙʣʠʞʝ ʦʩʪʘʣʴʥʳʭ ʦʪʨʘʞʘʝʪ ʧʣʘʚʥʳʡ ʧʝʨʝʭʦʜ ʟʥʘʯʝʥʠʡ ʪʝʨʤʦʚ (ʦʪ ʪʝʤʥʦʪʳ ʢ ʥʝ 

ʩʚʝʪʣʦʤʫ ʦʩʚʝʱʝʥʠʶ, ʦʪ ʥʝ ʩʚʝʪʣʦʛʦ ï ʢ ʩʚʝʪʣʦʤʫ).  

 

ʈʠʩ. 1 

ʊʘʢʦʡ ʞʝ ʛʨʘʬʠʢ (ʨʠʩ. 2) ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʃʇ s (ʧʣʦʱʘʜʴ ʧʦʤʝʱʝʥʠʷ). 
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ʈʠʩ. 2 

ɸ ʜʣʷ ʃʇ w (ʧʦʞʝʣʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ) ï ʪʨʘʧʝʮʠʝʚʠʜʥʳʡ ʛʨʘʬʠʢ (ʨʠʩ. 3).  

 

 

ʈʠʩ. 3 

ɼʣʷ ʚʳʭʦʜʥʦʡ ʃʇ ʙʳʣ ʚʳʙʨʘʥ ʪʨʝʫʛʦʣʴʥʳʡ ʛʨʘʬʠʢ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʬʫʥʢʮʠʠ (ʨʠʩ. 4). 

 

ʈʠʩ. 4 

ʇʨʘʚʠʣʘ ʜʣʷ ʣʦʛʠʢʦ-ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ (ʨʠʩ. 5) 

 

ʈʠʩ. 5 

1) p(ʪʝʤʥʦ) and s(ʦʯʝʥʴ ʤʘʣʝʥʴʢʘʷ) and w(ʪʝʤʥʦ) - k(ʤʘʣʦ);  
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2) p(ʪʝʤʥʦ) and s(ʦʯʝʥʴ ʤʘʣʝʥʴʢʘʷ) and w(ʩʫʤʝʨʢʠ) - k(ʥʝ ʤʥʦʛʦ); 

3) p(ʪʝʤʥʦ) and s(ʦʯʝʥʴ ʤʘʣʝʥʴʢʘʷ) and w(ʩʚʝʪʣʦ) - k(ʩʨʝʜʥʝ); 

4) p(ʪʝʤʥʦ) and s(ʤʘʣʝʥʴʢʘʷ) and w(ʪʝʤʥʦ) - k(ʤʘʣʦ); 

5) p(ʪʝʤʥʦ) and s(ʤʘʣʝʥʴʢʘʷ) and w(ʩʫʤʝʨʢʠ) - k(ʥʝ ʤʥʦʛʦ); 

6) p(ʪʝʤʥʦ) and s(ʤʘʣʝʥʴʢʘʷ) and w(ʩʚʝʪʣʦ) - k(ʩʨʝʜʥʝ); 

7) p(ʪʝʤʥʦ) and s(ʩʨʝʜʥʷʷ) and w(ʪʝʤʥʦ) - k(ʤʘʣʦ); 

8) p(ʪʝʤʥʦ) and s(ʩʨʝʜʥʷʷ) and w(ʩʫʤʝʨʢʠ) - k(ʥʝ ʤʥʦʛʦ); 

9) p(ʪʝʤʥʦ) and s(ʩʨʝʜʥʷʷ) and w(ʩʚʝʪʣʦ) - k(ʤʥʦʛʦ); 

10) p(ʪʝʤʥʦ) and s(ʙʦʣʴʰʘʷ) and w(ʪʝʤʥʦ) - k(ʤʘʣʦ); 

11) p(ʪʝʤʥʦ) and s(ʙʦʣʴʰʘʷ) and w(ʩʫʤʝʨʢʠ) - k(ʩʨʝʜʥʝ); 

12) p(ʪʝʤʥʦ) and s(ʙʦʣʴʰʘʷ) and w(ʩʚʝʪʣʦ) - k(ʤʥʦʛʦ); 

13) p(ʪʝʤʥʦ) and s(ʦʯʝʥʴ ʙʦʣʴʰʘʷ) and w(ʪʝʤʥʦ) ï k(ʤʘʣʦ); 

14) p(ʪʝʤʥʦ) and s(ʦʯʝʥʴ ʙʦʣʴʰʘʷ) and w(ʩʫʤʝʨʢʠ) ï k(ʩʨʝʜʥʝ); 

15) p(ʪʝʤʥʦ) and s(ʦʯʝʥʴ ʙʦʣʴʰʘʷ) and w(ʩʚʝʪʣʦ) ï k(ʤʥʦʛʦ); 

16) p(ʥʝ ʩʚʝʪʣʦ) and s(ʦʯʝʥʴ ʤʘʣʝʥʴʢʘʷ) and w(ʪʝʤʥʦ) ï k(ʤʘʣʦ); 

17) p(ʥʝ ʩʚʝʪʣʦ) and s(ʦʯʝʥʴ ʤʘʣʝʥʴʢʘʷ) and w(ʩʫʤʝʨʢʠ) ï k(ʥʝ ʤʥʦʛʦ); 

18) p(ʥʝ ʩʚʝʪʣʦ) and s(ʦʯʝʥʴ ʤʘʣʝʥʴʢʘʷ) and w(ʩʚʝʪʣʦ) ï k(ʩʨʝʜʥʝ); 

19) p(ʥʝ ʩʚʝʪʣʦ) and s(ʤʘʣʝʥʴʢʘʷ) and w(ʪʝʤʥʦ) ï k(ʤʘʣʦ); 

20) p(ʥʝ ʩʚʝʪʣʦ) and s(ʤʘʣʝʥʴʢʘʷ) and w(ʩʫʤʝʨʢʠ) ï k(ʥʝ ʤʥʦʛʦ); 

21) p(ʥʝ ʩʚʝʪʣʦ) and s(ʤʘʣʝʥʴʢʘʷ) and w(ʩʚʝʪʣʦ) ï k(ʩʨʝʜʥʝ); 

22) p(ʥʝ ʩʚʝʪʣʦ) and s(ʩʨʝʜʥʷʷ) and w(ʪʝʤʥʦ) ï k(ʤʘʣʦ); 

23) p(ʥʝ ʩʚʝʪʣʦ) and s(ʩʨʝʜʥʷʷ) and w(ʩʫʤʝʨʢʠ) ï k(ʥʝ ʤʥʦʛʦ); 

24) p(ʥʝ ʩʚʝʪʣʦ) and s(ʩʨʝʜʥʷʷ) and w(ʩʚʝʪʣʦ) ï k(ʤʥʦʛʦ); 

25) p(ʥʝ ʩʚʝʪʣʦ) and s(ʙʦʣʴʰʘʷ) and w(ʪʝʤʥʦ) ï k(ʤʘʣʦ); 

26) p(ʥʝ ʩʚʝʪʣʦ) and s(ʙʦʣʴʰʘʷ) and w(ʩʫʤʝʨʢʠ) ï k(ʩʨʝʜʥʝ); 

27) p(ʥʝ ʩʚʝʪʣʦ) and s(ʙʦʣʴʰʘʷ) and w(ʩʚʝʪʣʦ) ï k(ʤʥʦʛʦ); 

28) p(ʥʝ ʩʚʝʪʣʦ) and s(ʦʯʝʥʴ ʙʦʣʴʰʘʷ) and w(ʪʝʤʥʦ) ï k(ʤʘʣʦ); 

29) p(ʥʝ ʩʚʝʪʣʦ) and s(ʦʯʝʥʴ ʙʦʣʴʰʘʷ) and w(ʩʫʤʝʨʢʠ) ï k(ʩʨʝʜʥʝ); 

30) p(ʥʝ ʩʚʝʪʣʦ) and s(ʦʯʝʥʴ ʙʦʣʴʰʘʷ) and w(ʩʚʝʪʣʦ) ï k(ʤʥʦʛʦ); 

31) p(ʩʚʝʪʣʦ) and s(ʦʯʝʥʴ ʤʘʣʝʥʴʢʘʷ) and w(ʪʝʤʥʦ) ï k(ʤʘʣʦ); 

32) p(ʩʚʝʪʣʦ) and s(ʦʯʝʥʴ ʤʘʣʝʥʴʢʘʷ) and w(ʩʫʤʝʨʢʠ) ï k(ʤʘʣʦ); 

33) p(ʩʚʝʪʣʦ) and s(ʦʯʝʥʴ ʤʘʣʝʥʴʢʘʷ) and w(ʩʚʝʪʣʦ) ï k(ʥʝ ʤʥʦʛʦ); 

34) p(ʩʚʝʪʣʦ) and s(ʤʘʣʝʥʴʢʘʷ) and w(ʪʝʤʥʦ) ï k(ʤʘʣʦ); 

35) p(ʩʚʝʪʣʦ) and s(ʤʘʣʝʥʴʢʘʷ) and w(ʩʫʤʝʨʢʠ) ï k(ʥʝ ʤʥʦʛʦ); 

36) p(ʩʚʝʪʣʦ) and s(ʤʘʣʝʥʴʢʘʷ) and w(ʩʚʝʪʣʦ) ï k(ʥʝ ʤʥʦʛʦ); 

37) p(ʩʚʝʪʣʦ) and s(ʩʨʝʜʥʷʷ) and w(ʪʝʤʥʦ) ï k(ʤʘʣʦ); 

38) p(ʩʚʝʪʣʦ) and s(ʩʨʝʜʥʷʷ) and w(ʩʫʤʝʨʢʠ) ï k(ʥʝ ʤʥʦʛʦ); 

39) p(ʩʚʝʪʣʦ) and s(ʩʨʝʜʥʷʷ) and w(ʩʚʝʪʣʦ) ï k(ʥʝ ʤʥʦʛʦ); 

40) p(ʩʚʝʪʣʦ) and s(ʙʦʣʴʰʘʷ) and w(ʪʝʤʥʦ) ï k(ʤʘʣʦ); 

41) p(ʩʚʝʪʣʦ) and s(ʙʦʣʴʰʘʷ) and w(ʩʫʤʝʨʢʠ) ï k(ʥʝ ʤʥʦʛʦ); 

42) p(ʩʚʝʪʣʦ) and s(ʙʦʣʴʰʘʷ) and w(ʩʚʝʪʣʦ) ï k(ʩʨʝʜʥʝ); 

43) p(ʩʚʝʪʣʦ) and s(ʦʯʝʥʴ ʙʦʣʴʰʘʷ) and w(ʪʝʤʥʦ) ï k(ʤʘʣʦ); 

44) p(ʩʚʝʪʣʦ) and s(ʦʯʝʥʴ ʙʦʣʴʰʘʷ) and w(ʩʫʤʝʨʢʠ) ï k(ʥʝ ʤʥʦʛʦ); 

45) p(ʩʚʝʪʣʦ) and s(ʦʯʝʥʴ ʙʦʣʴʰʘʷ) and w(ʩʚʝʪʣʦ) ï k(ʩʨʝʜʥʝ); 

ɺʳʚʦʜ: 

ʃʠʥʛʚʠʩʪʠʯʝʩʢʠʝ ʧʝʨʝʤʝʥʥʳʝ, ʧʨʘʚʠʣʘ ʠ ʘʣʛʦʨʠʪʤ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ ʙʳʣʠ ʚʳʙʨʘʥʳ ʘʚʪʦʨʦʤ, 

ʦʧʠʨʘʷʩʴ ʥʘ ʩʦʙʩʪʚʝʥʥʳʡ ʦʧʳʪ, ʩʫʞʜʝʥʠʷ ʠ ʣʦʛʠʢʫ. ʀʟ ʵʪʦʛʦ ʧʦʣʫʯʠʣʘʩʴ ʩʣʝʜʫʶʱʘʷ ʨʝʘʣʠʟʘʮʠʷ ʥʝ-

ʯʝʪʢʦʡ ʩʠʩʪʝʤʳ ʚ ʚʠʜʝ ʧʦʚʝʨʭʥʦʩʪʠ (ʨʠʩ. 6, 7): 



155 

    

ʈʠʩ. 6, 7 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʣʘʥʠʨʫʝʪʩʷ ʤʦʜʠʬʠʢʘʮʠʷ ʧʨʦʛʨʘʤʤʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʡ ʥʝʯʝʪʢʦʡ ʩʠʩʪʝʤʳ 

ʥʘ ʷʟʳʢʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ɹʦʨʠʩʦʚ ɺ.ɺ. ʅʝʯʪyʢʠʝ ʤʦʜʝʣʠ ʠ ʩʝʪʠ / ɺ.ɺ. ɹʦʨʠʩʦʚ, ɺ.ɺ. ʂʨʫʛʣʦʚ, ɸ.ʉ. ʌʝʜʫʣʦʚ. ï ʄ.: ɻʦʨʷʯʘʷ ʣʠʥʠʷ ï ʊʝʣʝʢʦʤ, 

2007. ï 284 ʩ. 

2. ʂʨʫʛʣʦʚ ɺ.ɺ. ʅʝʯʝʪʢʘʷ ʣʦʛʠʢʘ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ / ɺ.ɺ. ʂʨʫʛʣʦʚ, ʄ.ʀ. ɼʣʠ, ʈ.ʖ. ɻʦʣʫʥʦʚ. ï ʄ.: ʌʠʟ-

ʤʘʪʣʠʪ, 2000. ï 224 ʩ. 

3. http://www.bacnet.ru/knowledge-base/articles/index.php?ELEMENT_ID=653 

ʋɼʂ 004.65 

ɺ.ɺ. ʀʚʘʥʦʚ, ʩʪʫʜʝʥʪ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʄ.ʅ. ɹʦʛʘʯʝʚʘ, ʢʘʥʜ. ʬʠʟ.-ʤʘʪ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʛ. ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ, ɼʦʥʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʈɸɿʈɸɹʆʊʂɸ ɹɸɿʓ ɼɸʅʅʓʍ çʂʅʀɾʅʓʁ ʄɸɻɸɿʀʅè 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʢʦʧʠʣʦʩʴ ʠ ʧʦʷʚʣʷʝʪʩʷ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʫʜʦʙʥʦ 

ʭʨʘʥʠʪʴ ʚ ʙʘʟʘʭ ʜʘʥʥʳʭ. ɹʘʟʳ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʦʙʣʘʩʪʷʭ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ. ɺ ʥʠʭ ʭʨʘʥʷʪ ʜʦʢʫʤʝʥʪʳ, ʠʟʦʙʨʘʞʝʥʠʷ, ʩʚʝʜʝʥʠʷ ʦʙ ʦʙʲʝʢʪʘʭ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʬʠʟʠʯʝʩʢʠʭ 

ʠ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮʘʭ.  

ʎʝʣʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʧʦʣʥʦʮʝʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ çʂʥʠʞʥʳʡ ʤʘʛʘʟʠʥè, ʫʜʦʚʣʝ-

ʪʚʦʨʷʶʱʝʡ ʟʘʧʨʦʩʘʤ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʆʥʘ ʜʦʣʞʥʘ ʙʳʪʴ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʢʘʢ ʜʣʷ ʨʘʙʦʪʳ ʧʦʣʴʟʦʚʘʪʝʣʷ, 

ʪʘʢ ʠ ʜʣʷ ʨʘʙʦʪʳ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ. 

ɺ Microsoft Access, ʧʨʝʞʜʝ ʯʝʤ ʩʦʟʜʘʚʘʪʴ ʪʘʙʣʠʮʳ, ʬʦʨʤʳ ʠ ʜʨʫʛʠʝ ʦʙʲʝʢʪʳ, ʥʝʦʙʭʦʜʠʤʦ ʟʘ-

ʜʘʪʴ ʩʪʨʫʢʪʫʨʫ ʙʘʟʳ ʜʘʥʥʳʭ. ʍʦʨʦʰʘʷ ʩʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʘʜʝʢʚʘʪʥʦʡ 

ʪʨʝʙʦʚʘʥʠʷʤ, ʵʬʬʝʢʪʠʚʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ. 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʮʝʣʴ ʩʦʟʜʘʥʠʷ ʙʘʟʳ ʜʘʥ-

ʥʳʭ, ʦʩʥʦʚʥʳʝ ʝʝ ʬʫʥʢʮʠʠ ʠ ʠʥʬʦʨʤʘʮʠʶ, ʢʦʪʦʨʫʶ ʦʥʘ ʜʦʣʞʥʘ ʩʦʜʝʨʞʘʪʴ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʫʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʪʝʤʳ ʪʘʙʣʠʮ ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʶ, ʢʦʪʦʨʫʶ ʙʫʜʫʪ ʩʦʜʝʨʞʘʪʴ ʧʦʣʷ ʪʘʙ-

ʣʠʮ. 

ʈʘʟʨʘʙʘʪʳʚʘʝʤʘʷ ʙʘʟʘ ʜʘʥʥʳʭ çʂʥʠʞʥʳʡ ʤʘʛʘʟʠʥè ʩʦʜʝʨʞʠʪ 9 ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʪʘʙʣʠʮ: 

1. ʂʥʠʛʠ (ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʚʝʜʝʥʠʷ ʢʘʪʘʣʦʛʘ ʢʥʠʛ ʧʦ ʠʭ ʥʘʟʚʘʥʠʷʤ); 

2. ʇʦʩʪʘʚʱʠʢʠ (ʩʦʜʝʨʞʠʪ ʢʦʥʪʘʢʪʥʳʝ ʜʘʥʥʳʝ ʧʦʩʪʘʚʱʠʢʦʚ); 

3. ʇʦʩʪʘʚʢʠʂʥʠʛ (ʫʯʝʪ ʧʦʩʪʘʚʦʢ ʢʥʠʛ); 

4. ʈʘʟʜʝʣʳ (ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʘʟʜʝʣʘʭ); 

5. ɾʘʥʨʳ (ʩʦʜʝʨʞʠʪ ʥʘʟʚʘʥʠʷ ʞʘʥʨʦʚ); 

6. ʇʦʢʫʧʢʠ (ʭʨʘʥʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʦʜʘʞʘʭ); 

7. ɸʚʪʦʨʳ (ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʘʚʪʦʨʘʭ); 

8. ʄʘʛʘʟʠʥ (ʧʦʜʨʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʤʘʛʘʟʠʥʘʤ); 

http://teacode.com/online/udc/00/004.65.html
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9. ʉʦʪʨʫʜʥʠʢʠ (ʜʘʥʥʳʝ ʧʦ ʩʦʪʨʫʜʥʠʢʘʤ). 

 

 

ʈʠʩ. 1. ʉʭʝʤʘ ʜʘʥʥʳʭ ɹɼ ʢʥʠʞʥʳʡ ʤʘʛʘʟʠʥ 

ʅʝʦʧʳʪʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʠʤʝʝʪ ʰʘʥʩ ʧʦʚʨʝʜʠʪʴ ʙʘʟʫ ʜʘʥʥʳʭ, ʧʦʵʪʦʤʫ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʩʠʩʪʝʤ-

ʥʳʭ ʵʣʝʤʝʥʪʦʚ ʫʧʨʘʚʣʝʥʠʷ ʩʢʨʳʪʘ. ɺʝʨʭʥʷʷ ʣʝʥʪʘ ʧʝʨʝʨʘʙʦʪʘʥʘ ʧʦʜ ʧʦʣʴʟʦʚʘʪʝʣʷ ʜʣʷ ʫʜʦʙʥʦʛʦ ʧʝ-

ʨʝʤʝʱʝʥʠʷ ʠ ʧʦʣʫʯʝʥʠʷ ʠʥʪʝʨʝʩʫʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʢʥʠʞʥʳʤ ʤʘʛʘʟʠʥʦʤ. ɼʚʘ ʚʠʜʘ ʣʝʥ-

ʪʳ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 2 ʠ ʥʘ ʨʠʩʫʥʢʝ 3. 

 

 

ʈʠʩ. 2. ʃʝʥʪʘ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʧʦʢʫʧʘʪʝʣʷ 

 

 

ʈʠʩ. 3. ʃʝʥʪʘ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʘʜʤʠʥʠʩʪʨʘʮʠʠ 

 

ʃʝʥʪʘ ʩʦʜʝʨʞʠʪ ʥʝʩʢʦʣʴʢʦ ʚʢʣʘʜʦʢ: ʇʦʢʫʧʘʪʝʣʶ ʠ ɸʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ. ɼʣʷ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ 

ʧʨʝʜʫʩʤʦʪʨʝʥ ʩʚʦʡ ʬʫʥʢʮʠʦʥʘʣ. ʅʘʞʘʚ ʥʘ ʢʥʦʧʢʫ çɼʦʙʘʚʠʪʴ ʢʥʠʛʫè, ʫʧʨʘʚʣʷʶʱʠʡ/ʘʜʤʠʥʠʩʪʨʘʪʦʨ 

ʤʦʞʝʪ ʜʦʙʘʚʠʪʴ ʢʥʠʛʫ (ʠ ʧʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʘʚʪʦʨʘ) ʚ ʪʘʙʣʠʮʫ çʂʥʠʛʠè. ʌʦʨʤʘ ʟʘʧʫʩʪʠʪʩʷ, ʪʦʣʴʢʦ 

ʝʩʣʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʙʳʣ ʚʚʝʜʝʥ ʚʝʨʥʳʡ ʧʘʨʦʣʴ. 
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ʈʠʩ. 4. ʄʦʜʘʣʴʥʦ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʜʣʷ ʜʦʙʘʚʣʝʥʠʷ ʢʥʠʛʠ 

 

ʊʘʢʠʝ ʢʥʦʧʢʠ ʢʘʢ: çʇʦʩʪʘʚʱʠʢʠè, çʉʧʠʩʦʢ ʤʘʛʘʟʠʥʦʚè ʦʪʢʨʳʚʘʶʪ ʟʘʧʦʣʥʝʥʥʳʝ ʥʘʤʠ ʨʘʥʝʝ 

ʪʘʙʣʠʮʳ çʇʦʩʪʘʚʱʠʢʠè ʠ çʄʘʛʘʟʠʥè ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʂʥʦʧʢʠ ï çʉʘʤʘʷ ʜʦʨʦʛʘʷ ʢʥʠʛʘè, çʉʘʤʘʷ ʜʝ-

ʰʝʚʘʷ ʢʥʠʛʘè, çʉʘʤʘʷ ʧʨʦʜʘʚʘʝʤʘʷ ʢʥʠʛʘè, çʉʘʤʘʷ ʥʝʧʨʦʜʘʚʘʝʤʘʷ ʢʥʠʛʘè ï ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʚʳʚʝ-

ʜʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʟʘʧʨʦʩʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʟʘʧʨʦʩʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 5ï8.  
 

 

ʈʠʩ. 5. ʈʝʟʫʣʴʪʘʪ ʟʘʧʨʦʩʘ çʉʘʤʘʷ ʜʦʨʦʛʘʷ ʢʥʠʛʘè 

 

 

ʈʠʩ. 6. ʈʝʟʫʣʴʪʘʪ ʟʘʧʨʦʩʘ çʉʘʤʘʷ ʜʝʰʝʚʘʷ ʢʥʠʛʘè 

 

 

ʈʠʩ. 7. ʈʝʟʫʣʴʪʘʪ ʟʘʧʨʦʩʘ çʉʘʤʘʷ ʧʨʦʜʘʚʘʝʤʘʷ ʢʥʠʛʘè 

 

 

ʈʠʩ. 8. ʈʝʟʫʣʴʪʘʪ ʟʘʧʨʦʩʘ çʉʘʤʘʷ ʥʝʧʨʦʜʘʚʘʝʤʘʷ ʢʥʠʛʘè 

 

ɼʣʷ ʫʜʦʙʩʪʚʘ, ʥʝʢʦʪʦʨʘʷ ʚʳʚʦʜʠʤʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʦʪʯʝʪʦʚ. ʂʥʦʧʢʘ çʉʧʠʩʦʢ 

ʩʦʪʨʫʜʥʠʢʦʚè ʠ ʢʥʦʧʢʘ çʌʠʥʘʥʩʦʚʳʡ ʦʪʯʝʪè ï ʚʳʚʦʜʷʪ ʦʪʯʝʪʳ. 
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ʆʪʯʝʪ çʉʧʠʩʦʢ ʩʦʪʨʫʜʥʠʢʦʚè, ʢʦʪʦʨʳʡ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 9, ʚʳʚʦʜʠʪ ʚʩʶ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥ-

ʬʦʨʤʘʮʠʶ ʧʦ ʩʦʪʨʫʜʥʠʢʘʤ. ɸ ʠʤʝʥʥʦ: ʌʀʆ, ʚ ʢʘʢʦʤ ʦʪʜʝʣʝ ʨʘʙʦʪʘʝʪ, ʚ ʢʘʢʦʤ ʢʦʥʢʨʝʪʥʦʤ ʤʘʛʘʟʠʥʝ, 

ʢʘʢʘʷ ʫ ʥʝʛʦ ʟʘʨʧʣʘʪʘ, ʩʢʦʣʴʢʦ ʧʨʦʜʘʣ ʦʥ ʢʥʠʛ ʠ ʧʨʝʤʠʷ, ʢʦʪʦʨʳʝ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʪʦʤ, ʩʢʦʣʴʢʦ ʩʦ-

ʪʨʫʜʥʠʢ ʧʨʦʜʘʣ ʢʥʠʛ. (1% ʦʪ ʧʨʦʜʘʥʥʳʭ ʢʥʠʛ). 

 

 

ʈʠʩ. 9. ʆʪʯyʪ çʉʧʠʩʦʢ ʩʦʪʨʫʜʥʠʢʦʚè 

ʌʠʥʘʥʩʦʚʳʡ ʦʪʯʝʪ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 10, ʢʦʪʦʨʳʡ ʦʪʦʙʨʘʞʘʝʪ ʜʦʭʦʜ ʩ ʧʨʦʜʘʞ, ʟʘʪʨʘʪʳ ʥʘ 

ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʯʠʩʪʫʶ ʧʨʠʙʳʣʴ.  

 

 

ʈʠʩ. 10. ʆʪʯyʪ çʌʠʥʘʥʩʦʚʳʡ ʦʪʯʪyè 

ʃʠʪʝʨʘʪʫʨʘ 

1. ɹʝʢʘʨʝʚʠʯ ʖ.ɹ. Microsoft Access 2012. ʉʘʤʦʫʯʠʪʝʣʴ. ï ɹʍɺ-ʇʝʪʝʨʙʫʨʛ, 2012. 

2. ɼʝʡʪ ʂ.ɼʞ. ɺʚʝʜʝʥʠʝ ʚ ʩʠʩʪʝʤʳ ʙʘʟ ʜʘʥʥʳʭ. ï 8-ʝ ʠʟʜʘʥʠʝ; ʇʝʨ. ʩ ʘʥʛʣ. ï ʄ.: ʀʟʜʘʪʝʣʴʩʢʠʡ ʜʦʤ çɺʠʣʴʷʤʩè, 2015. 

3. ʆʜʠʥʦʯʢʠʥʘ ʉ.ɺ. ʈʘʟʨʘʙʦʪʢʘ ʙʘʟ ʜʘʥʥʳʭ ʚ Microsoft Access 2010: ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ. ï ʉʇʙ.: ʅʀʋ ʀʊʄʆ, 2012. 

4. Microsoft Access [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: ʇʦʤʦʱʴ ʧʦ Microsoft Access. URL: http://office.microsoft.com/ru-ru/access-

help (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 15.01.2017). 

ʋɼʂ 004.94 

ʄ.ʉ. ʂʘʞʘʥʦʚʘ, ʩʪʫʜʝʥʪ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɽ.ɿ. ʅʠʢʦʥʦʚʘ, ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʕɺʆʃʖʎʀʗ ʀ ʊɽʅɼɽʅʎʀʀ ʈɸɿɺʀʊʀʗ ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʉʀʉʊɽʄ 

ɺ ʫʩʣʦʚʠʷʭ ʜʠʥʘʤʠʯʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʟʘʥʷʣʠ ʚʘʞʥʦʝ ʤʝʩʪʦ ʢʘʢ ʚ ʞʠʟʥʠ 

ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʛʦ ʯʝʣʦʚʝʢʘ, ʪʘʢ ʠ ʢʨʫʧʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. ʉʦ ʚʨʝʤʝʥʠ ʧʦʷʚʣʝʥʠʷ ʧʝʨʚʳʭ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʳʭ ʩʠʩʪʝʤ ʧʨʦʰʣʦ ʫʞʝ ʥʝ ʦʜʥʦ ʜʝʩʷʪʠʣʝʪʠʝ, ʧʨʝʚʨʘʪʠʚʰʝʝ ʠʭ ʠʟ ʪʝʭʥʠʯʝʩʢʦʛʦ ʥʦʚʰʝʩʪʚʘ ʚ ʫʥʠ-

ʢʘʣʴʥʳʡ ʠʥʩʪʨʫʤʝʥʪ, ʧʦʤʦʛʘʶʱʠʡ ʨʝʰʘʪʴ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʧʦʩʪʘʚʣʝʥʥʳʝ ʟʘʜʘʯʠ ʟʘ ʤʝʥʴʰʠʡ ʧʨʦʤʝ-

ʞʫʪʦʢ ʚʨʝʤʝʥʠ. 

ʀʩʪʦʨʠʷ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʥʘʯʠʥʘʝʪʩʷ ʩ 50-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ. ɺ ʧʝʨ-

ʚʫʶ ʦʯʝʨʝʜʴ ʧʦʷʚʣʝʥʠʝ ʧʝʨʚʦʡ ʠ ʤʦʜʝʨʥʠʟʘʮʠʷ ʧʦʩʣʝʜʫʶʱʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʦʨʠʝʥʪʠʨʦʚʘ-

ʥʦ ʥʘ ʮʝʣʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʂʦʥʮʝʧʮʠʷ ʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʩ ʦʨʠʝʥʪʘʮʠ-

ʝʡ ʥʘ ʧʦʪʨʝʙʥʦʩʪʠ ʠ ʞʝʣʘʥʠʷ ʯʝʣʦʚʝʢʘ, ʵʚʦʣʶʮʠʶ ʯʝʣʦʚʝʯʝʩʪʚʘ, ʪʨʝʙʦʚʘʥʠʷ ʢʦʨʧʦʨʘʮʠʡ. 

ʄʥʦʛʠʝ ʫʯʝʥʳʝ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʠʩʪʦʨʠʶ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʧʳʪʘʣʠʩʴ ʥʘʡʪʠ 

ʥʝʢʫʶ ʪʝʥʜʝʥʮʠʶ. ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʩʭʦʜʠʣʠʩʴ ʚʦ ʤʥʝʥʠʠ, ʯʪʦ ʠʩʪʦʨʠʶ ʤʦʞʥʦ ʨʘʟʙʠʪʴ ʥʘ ʯʝʪʳʨʝ 

ʵʪʘʧʘ (ʚʦʣʥʳ, ʧʦʢʦʣʝʥʠʷ, ʧʝʨʠʦʜʘ ʪ.ʜ.), ʯʪʦ ʠ ʧʦʩʣʫʞʠʣʦ ʢʣʘʩʩʠʯʝʩʢʦʡ ʪʝʦʨʠʝʡ ʵʚʦʣʶʮʠʠ ʠʥʬʦʨʤʘ-
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ʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʪʨʘʞʝʥʳ ʥʝ ʪʦʣʴʢʦ ʧʷʪʴ ʪʘʢʠʭ ʵʪʘʧʦʚ, ʫʞʝ ʟʘʥʷʚʰʠʭ ʩʚʦʝ ʤʝʩʪʦ ʚ 

ʠʩʪʦʨʠʠ, ʥʦ ʠ ʩʜʝʣʘʥʘ ʧʦʧʳʪʢʘ ʜʦʧʦʣʥʠʪʴ ʠʭ ʩʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ, ʦʙʦʙʱʘʶʱʠʤ ʪʝʥʜʝʥʮʠʠ ʠʭ ʨʘʟʚʠ-

ʪʠʷ (ʪʘʙʣ. 1). 
ʊʘʙʣʠʮʘ 1 

ʕʚʦʣʶʮʠʷ ʢʦʥʮʝʧʮʠʠ ʠ ʚʠʜʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

ʇʝʨʠʦʜ ʚʨʝʤʝʥʠ ʂʦʥʮʝʧʮʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɺʠʜ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

1950-1960 ʛʛ. ɹʫʤʘʞʥʳʡ ʧʦʪʦʢ ʨʘʩʯʝʪʥʳʭ ʜʦʢʫʤʝʥʪʦʚ 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʨʘʩ-

ʯʝʪʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʥʘ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʭ 

ʙʫʭʛʘʣʪʝʨʩʢʠʭ ʤʘʰʠʥʘʭ. 

1960-1970 ʛʛ. ʆʩʥʦʚʥʘʷ ʧʦʤʦʱʴ ʚ ʧʦʜʛʦʪʦʚʢʝ ʦʪʯʝʪʦʚ 
ʋʧʨʘʚʣʝʥʯʝʩʢʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ 

ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

1970-1980 ʛʛ. 
ʋʧʨʘʚʣʝʥʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʨʝʘʣʠʟʘʮʠʠ (ʧʨʦ-

ʜʘʞ) 

ʉʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ; 

ʉʠʩʪʝʤʳ ʜʣʷ ʚʳʩʰʝʛʦ ʟʚʝʥʘ ʫʧʨʘʚʣʝʥʠʷ. 

1980-2000 ʛʛ. 
ʀʥʬʦʨʤʘʮʠʷ ð ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ ʨʝʩʫʨʩ, ʦʙʝʩ-

ʧʝʯʠʚʘʶʱʠʡ ʢʦʥʢʫʨʝʥʪʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ 

ʉʪʨʘʪʝʛʠʯʝʩʢʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ; 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʦʬʠʩʳ. 

2000-? ʛʛ. 
ʀʥʬʦʨʤʘʮʠʷ ð ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ ʨʝʩʫʨʩ, ʦʙʝʩ-

ʧʝʯʠʚʘʶʱʠʡ ʢʦʥʢʫʨʝʥʪʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ 

ʇʣʘʥʠʨʦʚʘʥʠʝ ʠ ʢʦʥʪʨʦʣʴ ʨʘʟʥʳʭ ʩʪʘʜʠʡ 

ʧʨʦʮʝʩʩʘ. 

 

ʈʘʩʩʤʦʪʨʠʤ ʢʘʞʜʳʡ ʧʝʨʠʦʜ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ. 

ɼʦ 50-ʭ ʛʦʜʦʚ XIX ʚ. ʦʩʥʦʚʦʡ çʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳè ʷʚʣʷʣʠʩʴ ʙʫʭʛʘʣʪʝʨʩʢʘʷ ʢʥʠʛʘ, ʧʝʨʦ 

ʠ ʯʝʨʥʠʣʘ. ʇʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʝʨʝʜʘʯʝʡ ʜʝʧʝʰ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʙʳʣʘ ʥʠʟʢʦʡ, ʪʘʢ ʢʘʢ ʦʙʨʘʙʘʪʳʚʘʣʦʩʴ ʚʩʝ ʚʨʫʯʥʫʶ. 

ɺʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ XIX ʚ. ʧʨʠʰʣʘ ʤʝʭʘʥʠʯʝʩʢʘʷ çʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘè, ʦʥʘ ʙʳʣʘ ʩʧʨʦ-

ʚʦʮʠʨʦʚʘʥʘ ʪʘʢʠʤʠ ʠʟʦʙʨʝʪʝʥʠʷʤʠ ʢʘʢ ʪʝʣʝʬʦʥ, ʧʠʰʫʱʘʷ ʤʘʰʠʥʢʘ ʠ ʧʨ. ʕʪʦ ʩʪʘʣʦ ʙʘʟʦʡ ʜʣʷ ʨʘʟʨʘ-

ʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʦʨʛʘʥʠʟʫʶʪ ʭʨʘʥʝʥʠʝ ʠ ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʝʡ ʦ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ [2]. ʀʤʝʥʥʦ ʵʪʦʪ ʥʘʫʯʥʳʡ ʩʢʘʯʦʢ ʧʦʟʚʦʣʠʣ ʟʘʣʦʞʠʪʴ ʥʘʯʘʣʦ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʧʝʨʚʦʛʦ ʵʪʘʧʘ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʚ ʠʭ ʩʦʚʨʝʤʝʥʥʦʤ ʧʦʥʠʤʘʥʠʠ. 

ʇʝʨʚʳʡ ʵʪʘʧ (1950-1960 ʛʛ.) ʵʚʦʣʶʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʠʥʮʠʧʦʤ 

çʦʜʥʦ ʧʨʝʜʧʨʠʷʪʠʝ ï ʦʜʠʥ ʮʝʥʪʨ ʦʙʨʘʙʦʪʢʠè. ʕʪʦʪ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʥʘʯʘʣʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ. ʆʩʥʦʚʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʷʚʣʷ-

ʣʠʩʴ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʠʰʫʱʠʝ ʤʘʰʠʥʢʠ, ʢʦʧʠʨʦʚʘʣʴʥʳʝ ʤʘʰʠʥʳ, ʘ ʪʘʢʞʝ ʧʦʨʪʘʪʠʚʥʳʝ ʜʠʢʪʦʬʦʥʳ. 

ʂʦʣʠʯʝʩʪʚʦ ʠ ʢʘʯʝʩʪʚʦ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʜʦʢʫʤʝʥʪʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʦʩʣʦ, ʙʳʣʘ ʨʝʰʝʥʘ ʛʣʘʚʥʘʷ ʟʘ-

ʜʘʯʘ ï ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʠ ʩʨʝʜʩʪʚ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʙʫʤʘʞʥʳʭ ʜʦʢʫʤʝʥʪʦʚ. 

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʵʪʦʛʦ ʧʝʨʠʦʜʘ - ʦʙʨʘʙʦʪʢʘ ʙʫʭʛʘʣʪʝʨʩʢʠʭ ʩʯʝʪʦʚ ʠ ʨʘʩ-

ʯʝʪ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ - ʙʳʣʘ ʨʝʰʝʥʘ. 

ɺ ʢʦʥʮʝ ʧʝʨʠʦʜʘ ʥʘʯʘʣʘʩʴ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʢ ʩʣʝʜʫʶʱʝʤʫ ʵʪʘʧʫ. ʂʦʤʧʘʥʠʷ IBM ʨʘʟʨʘ-

ʙʦʪʘʣʘ ʤʝʥʬʨʝʡʤ, ʥʘ ʢʦʪʦʨʳʡ ʙʳʣʦ ʧʦʪʨʘʯʝʥʦ 5 ʤʣʨʜ. ʜʦʣʣʘʨʦʚ. ʊʘʢ ʞʝ ʵʪʘ ʢʦʤʧʘʥʠʷ ʨʘʟʨʘʙʦʪʘʣʘ 

ʜʣʷ ʤʝʥʬʨʝʡʤʘ ʦʧʝʨʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ MVS (Multiple Virtual Storage), ʢʦʪʦʨʘʷ ʷʚʣʷʣʘʩʴ ʙʘʟʦʡ ʜʣʷ 

ʧʨʠʣʦʞʝʥʠʡ ʩʣʝʜʫʶʱʝʛʦ ʵʪʘʧʘ ʵʚʦʣʶʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. 

ɺʪʦʨʦʡ ʵʪʘʧ (1960ï1970 ʛʛ.) ʟʥʘʤʝʥʫʝʪʩʷ ʠʟʤʝʥʝʥʠʝʤ ʦʪʥʦʰʝʥʠʷ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʩʠʩʪʝʤʘʤ. 

ʀʥʬʦʨʤʘʮʠʷ, ʧʦʣʫʯʝʥʥʘʷ ʠʟ ʥʠʭ, ʩʪʘʣʘ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ ʧʦ ʤʥʦʛʠʤ ʧʘʨʘ-

ʤʝʪʨʘʤ. ʇʨʝʜʧʨʠʷʪʠʷʤ ʪʨʝʙʦʚʘʣʠʩʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʙʫʭʛʘʣʪʝʨ-

ʩʢʠʭ ʦʧʝʨʘʮʠʡ, ʥʦ ʪʘʢʞʝ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʤʥʦʞʝʩʪʚʘ ʜʨʫʛʠʭ ʬʫʥʢʮʠʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʣʘ ʧʦ-

ʪʨʝʙʥʦʩʪʴ ʚ ʥʦʚʦʤ ʢʦʤʧʴʶʪʝʨʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ ʰʠʨʦʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ɺʧʣʦʪʴ ʜʦ ʢʦʥʮʘ 70-ʭ ʛʦʜʦʚ 

ʧʨʦʠʩʭʦʜʠʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʕɺʄ ʩʝʨʠʠ Iɺʄ/360. ɺʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʘ ʦʪʩʪʘʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʦʪ ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ. ʇʝʨʚʳʝ ʰʘʛʠ ʢ ʜʝʮʝʥʪʨʘʣʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʚ 

ʧʨʦʮʝʩʩʝ ʢʦʪʦʨʦʡ ʧʦʣʴʟʦʚʘʪʝʣʠ ʥʘʯʘʣʠ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʦʬʠʩʘʭ ʠ 

ʢʦʤʧʘʥʠʷʭ, ʙʳʣʠ ʩʜʝʣʘʥʳ ʙʣʘʛʦʜʘʨʷ ʧʦʷʚʣʝʥʠʶ ʤʠʥʠ-ʢʦʤʧʴʶʪʝʨʦʚ. ʇʘʨʘʣʣʝʣʴʥʦ ʥʘʯʘʣʦʩʴ ʘʢʪʠʚʥʦʝ 

ʚʥʝʜʨʝʥʠʝ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʉʋɹɼ ʪʠʧʘ DB2 ʠ ʧʘʢʝʪʦʚ ʢʦʤʤʝʨʯʝʩʢʠʭ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦ-

ʛʨʘʤʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʘʨʜʠʥʘʣʴʥʳʤ ʥʦʚʰʝʩʪʚʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʵʪʦʛʦ ʧʦʢʦʣʝʥʠʷ ʩʪʘʣʘ 

ʜʚʫʭ- ʠ ʪʨʝʭʫʨʦʚʥʝʚʘʷ ʤʦʜʝʣʴ ʦʨʛʘʥʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʬʫʥʜʘ-

ʤʝʥʪʦʤ ʥʘ ʦʩʥʦʚʝ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʧʨʠʢʣʘʜʥʳʭ ʧʘʢʝʪʦʚ. 

ʇʝʨʚʳʡ ʠ ʚʪʦʨʦʡ ʵʪʘʧʳ ʩʪʘʣʠ ʜʦʩʪʘʪʦʯʥʦ ʟʥʘʯʠʤʳʤʠ ʚ ʠʩʪʦʨʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ʀʥ-

ʬʦʨʤʘʮʠʷ ʩʪʘʣʘ ʦʙʨʘʙʘʪʳʚʘʪʴʩʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʫʪʠʥʥʳʭ ʦʧʝʨʘʮʠʡ ʩ ʦʨʠʝʥʪʘʮʠ-

ʝʡ ʥʘ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ʢʦʣʣʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʮʝʥʪʨʦʚ. ɻʣʘʚʥʳʤ 

ʢʨʠʪʝʨʠʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʩʦʟʜʘʥʥʳʭ ʟʘ ʵʪʠ ʛʦʜʳ, ʙʳʣʘ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʟʘ-

ʪʨʘʯʝʥʥʳʤʠ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʠ ʩʵʢʦʥʦʤʣʝʥʥʳʤʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʥʝʜʨʝʥʠʷ ʩʨʝʜʩʪʚʘʤʠ. ʉʫʱʝʩʪʚʦʚʘʣʘ 

ʧʨʦʙʣʝʤʘ ʩʦʟʜʘʥʥʳʭ ʨʘʥʝʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʢʦʪʦʨʘʷ ʟʘʢʣʶʯʘʣʘʩʴ ʥʝ ʚʦ ʚʨʝʤʝʥʠ ʩʦʟʜʘʥʠʷ, ʘ 
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ʚ ʢʦʥʬʣʠʢʪʝ ʤʝʞʜʫ ʩʦʟʜʘʪʝʣʷʤʠ ʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ. ʋʨʦʚʝʥʴ ʟʥʘʥʠʡ, ʚʟʛʣʷʜʦʚ ʠ ʧʦʥʠʤʘʥʠʷ ʨʝʰʘʝʤʳʭ 

ʟʘʜʘʯ ʙʳʣ ʨʘʟʥʳʤ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʩʫʱʝʩʪʚʦʚʘʣʦ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʥʝʜʦʧʦʥʠʤʘʥʠʝ ʤʝʞʜʫ ʵʪʠʤʠ ʜʚʫ-

ʤʷ ʛʨʫʧʧʘʤʠ. 

ʊʨʝʪʠʡ ʵʪʘʧ (1970ï1980 ʛʛ.) ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʥʦʩʠʪ ʭʘʨʘʢʪʝʨ ʰʠʨʦʢʦʛʦ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚʘ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ, ʧʦʜʜʝʨʞʠʚʘʶʱʝʛʦ ʠ ʫʩʢʦʨʷʶʱʝʛʦ ʧʨʦ-

ʮʝʩʩ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. ʂʦʤʧʴʶʪʝʨ ʩʪʘʥʦʚʠʪʩʷ ʠʥʩʪʨʫʤʝʥʪʦʤ ʥʝʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʘ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ï ʩʨʝʜʩʪʚʦʤ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. ɹʳʣʘ ʨʝʰʝʥʘ ʧʨʦʙʣʝʤʘ ʫʜʦʙ-

ʩʪʚʘ ʨʘʙʦʪʳ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʜʣʷ ʯʝʛʦ ʨʘʟʨʘʙʦʪʯʠʢʠ ʩʪʘʨʘʶʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʠʭ ʧʦʪʨʝʙ-

ʥʦʩʪʠ ʠ ʩʦʟʜʘʪʴ ʫʜʦʙʥʳʡ ʠʥʪʝʨʬʝʡʩ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʨʝʜʳ. ʉʘʤ ʧʦʜʭʦʜ ʢ ʩʦʟʜʘʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʨʝʜ ʩʪʘʣ ʥʦʩʠʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. 

ʃʦʛʠʢʘ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʙʠʟʥʝʩʘ ʧʦʪʨʝʙʦʚʘʣʘ ʦʙʲʝʜʠʥʝʥʠʷ ʨʘʟʨʦʟʥʝʥʥʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ ʚ ʝʜʠ-

ʥʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ ï ʧʦʷʚʠʣʠʩʴ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʩʝʪʠ ʠ ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥ-

ʥʳʭ. ʆʜʥʘʢʦ, ʦʯʝʥʴ ʩʢʦʨʦ ʚ ʦʜʥʦʨʘʥʛʦʚʳʭ ʩʝʪʷʭ ʩʪʘʣʠ ʦʙʥʘʨʫʞʠʚʘʪʴʩʷ ʧʝʨʚʳʝ ʧʨʠʟʥʘʢʠ ʠʝʨʘʨʭʠʯʥʦ-

ʩʪʠ ï ʩʥʘʯʘʣʘ ʚ ʚʠʜʝ ʚʳʜʝʣʝʥʥʳʭ ʬʘʡʣ-ʩʝʨʚʝʨʦʚ, ʩʝʨʚʝʨʦʚ ʧʝʯʘʪʠ ʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʝʨʚʝʨʦʚ, 

ʘ ʟʘʪʝʤ ʠ ʩʝʨʚʝʨʦʚ ʧʨʠʣʦʞʝʥʠʡ. 

ʋʞʝ ʢ ʢʦʥʮʫ ʵʪʦʛʦ ʵʪʘʧʘ ʢʦʥʮʝʧʮʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʚʥʦʚʴ ʤʝʥʷʝʪʩʷ. 

ʆʥʠ ʧʨʠʦʙʨʝʪʘʶʪ ʭʘʨʘʢʪʝʨ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʠʩʪʦʯʥʠʢʘ ʠʥʬʦʨʤʘʮʠʠ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ 

ʦʨʛʘʥʠʟʘʮʠʠ ʣʶʙʦʛʦ ʧʨʦʬʠʣʷ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʵʪʦʛʦ ʧʝʨʠʦʜʘ ʨʝʰʘʶʪ ʩʘʤʳʝ ʨʘʟʥʳʝ ʟʘʜʘ-

ʯʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʘ ʠʤʝʥʥʦ ʧʦʤʦʛʘʶʪ ʩʦʟʜʘʚʘʪʴ ʥʦʚʳʝ ʪʦʚʘʨʳ ʠ ʫʩʣʫʛʠ, ʨʘʩʰʠʨʷʪʴ ʨʳʥʢʠ ʩʙʳʪʘ, ʥʘʭʦ-

ʜʠʪʴ ʥʫʞʥʳʭ ʧʘʨʪʥʝʨʦʚ, ʩʥʠʞʘʪʴ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʚʳʧʫʩʢʘ ʧʨʦʜʫʢʮʠʠ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. 

ɺʦ ʚʨʝʤʷ ʯʝʪʚʨyʪʦʛʦ ʵʪʘʧʘ (1980-2000 ʛʛ.) ʥʘ ʢʨʫʧʥʳʭ ʠ ʩʨʝʜʥʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʥʘʙʣʶʜʘʝʪʩʷ 

ʪʝʥʜʝʥʮʠʷ ʢ ʚʦʟʦʙʥʦʚʣʝʥʠʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʤʦʱʥʳʭ ʕɺʄ ʚ ʢʘʯʝʩʪʚʝ 

ʮʝʥʪʨʘʣʴʥʦʛʦ ʫʟʣʘ ʩʠʩʪʝʤʳ ʠ ʜʝʰʝʚʳʭ ʩʝʪʝʚʳʭ ʪʝʨʤʠʥʘʣʦʚ (ʨʘʙʦʯʠʭ ʩʪʘʥʮʠʡ). ʕʪʦʪ ʵʪʘʧ ʭʘʨʘʢʪʝʨʠ-

ʟʫʝʪʩʷ ʩʦʟʜʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʤʝʞʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʩʚʷʟʝʡ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʶʪ ʨʝʰʘʪʴ ʥʝ ʪʦʣʴʢʦ ʦʙʳʯʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʟʘʜʘʯʠ, ʥʦ 

ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʟʘ ʩʯʝʪ ʛʨʘʤʦʪʥʦʛʦ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦ-

ʚʘʥʠʷ. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʩʪʘʥʦʚʠʪʩʷ ʦʢʘʟʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦʡ ʧʦʤʦʱʠ ʚ ʧʨʠʥʷ-

ʪʠʠ ʨʝʰʝʥʠʡ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʧʦʥʷʪʠʝ ʘʥʘʣʠʟʘ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʧʨʝʠʤʫʱʝʩʪʚ, ʦʩ-

ʥʦʚʘʥʥʳʭ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠʥ-

ʬʦʨʤʘʮʠʠ, ʧʨʠʯʝʤ ʵʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʫʞʝ ʥʝ ʪʦʣʴʢʦ ʚ ʩʬʝʨʝ ʙʠʟʥʝʩʘ. 

ɺ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʧʦ-ʧʨʝʞʥʝʤʫ ʧʨʠʦʨʠʪʝʪʥʳʤ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ 

ʫʜʦʙʩʪʚʘ ʨʘʙʦʪʳ ʧʦʣʴʟʦʚʘʪʝʣʷ. ɼʣʷ ʵʪʦʛʦ ʥʘʭʦʜʠʪʩʷ ʢʦʤʧʨʦʤʠʩʩʥʦʝ ʨʝʰʝʥʠʝ ʤʝʞʜʫ ʞʝʣʘʥʠʝʤ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʢʦʤʬʦʨʪ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʤʘʢʩʠ-

ʤʘʣʴʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʜʘʥʥʳʭ ʜʣʷ ʚʩʝʭ ʢʣʠʝʥʪʦʚ ʩʠʩʪʝʤʳ, ʧʦʚʳʰʝʥʠʷ ʩʢʦʨʦʩʪʠ ʦʙʨʘʙʦʪʢʠ, ʧʨʦʩʪʦʪʳ 

ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʠ ʩʥʠʞʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʘʩʭʦʜʦʚ. 

ʅʘ ʧʝʨʩʧʝʢʪʠʚʥʦʤ ʧʷʪʦʤ ʵʪʘʧʝ (2000ï? ʛʛ.) ʘʢʪʫʘʣʴʥʳʤʠ ʟʘʜʘʯʘʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʷʚ-

ʣʷʝʪʩʷ ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʢʦʥʪʨʦʣʴ ʨʘʟʣʠʯʥʳʭ ʩʪʘʜʠʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʪʘ-

ʢʠʝ ʧʨʦʮʝʩʩʳ ʢʘʢ ʢʦʥʪʨʦʣʴ ʤʦʱʥʦʩʪʝʡ, ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʩʳʨʴ,y ʟʘʢʫʧʢʘ ʥʝʦʙʭʦʜʠʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʵʢʦ-

ʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʩʫʨʩʦʚ ʠ ʪ.ʜ. ʇʨʠ ʵʪʦʤ ʦʩʥʦʚʥʳʝ ʢʦʥʮʝʧʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ ʚʩʝ ʞʝ ʧʨʠʜʝʨʞʠʚʘʶʪʩʷ ʧʨʘʚʠʣ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʭ ʚ ʥʘʯʘʣʝ ʯʝʪʚʝʨʪʦʛʦ ʵʪʘʧʘ ʵʚʦʣʶʮʠʠ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. 

ɽʩʣʠ ʚ ʧʨʝʜʳʜʫʱʠʭ ʧʦʢʦʣʝʥʠʷʭ ʚʦʟʥʠʢʘʣʠ ʧʨʦʪʠʚʦʨʝʯʠʷ ʤʝʞʜʫ ʩʦʟʜʘʪʝʣʷʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ ʠ ʠʭ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ, ʪʦ ʩʝʛʦʜʥʷ ʵʪʦʛʦ ʩʪʘʨʘʶʪʩʷ ʠʟʙʝʛʘʪʴ. ʇʨʦʠʟʚʦʜʠʪʝʣʴ, ʩʦʟʜʘʚʘʷ ʥʦʚʳʡ 

ʧʨʦʜʫʢʪ, ʦʨʠʝʥʪʠʨʫʝʪʩʷ ʥʘ ʧʦʪʨʝʙʥʦʩʪʠ ʦʙʱʝʩʪʚʘ, ʫʯʠʪʳʚʘʷ ʞʝʣʘʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ, 

ʯʝʛʦ ʙʳ ʵʪʦ ʥʠ ʢʘʩʘʣʦʩʴ: ʠʥʪʝʨʬʝʡʩʘ, ʢʘʢʠʭ-ʣʠʙʦ ʬʫʥʢʮʠʡ ʠʣʠ ʠʥʳʭ ʧʨʝʜʧʦʯʪʝʥʠʡ. 

ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʧʷʪʦʛʦ ʵʪʘʧʘ: 

- ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ ʥʘʩʪʦʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ ʠ ʩʨʝʜʳ ʨʘʩʧʨʝ-

ʜʝʣʝʥʥʦʡ ʦʙʨʘʙʦʪʢʠ; 

- ʤʦʜʫʣʴʥʦʝ ʧʦʩʪʨʦʝʥʠʝ ʩʠʩʪʝʤʳ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʝʝ ʥʘʣʠʯʠʝ ʚʘʨʠʘʪʠʚʥʳʭ ʪʠʧʦʚ ʘʨʭʠʪʝʢ-

ʪʫʨʥʳʭ ʨʝʰʝʥʠʡ ʚ ʨʘʤʢʘʭ ʝʜʠʥʦʡ ʩʠʩʪʝʤʳ; 

- ʵʢʦʥʦʤʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʠʩʪʝʤʳ ʟʘ ʩʯʝʪ ʮʝʥʪʨʘʣʠʟʘʮʠʠ ʭʨʘʥʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ 

ʥʘ ʚʝʨʭʥʠʭ ʫʨʦʚʥʷʭ ʠʝʨʘʨʭʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ; 

- ʥʘʣʠʯʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʩʨʝʜʩʪʚ ʩʝʪʝʚʦʛʦ ʠ ʩʠʩʪʝʤʥʦʛʦ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘ-

ʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʢʚʦʟʥʦʡ ʢʦʥʪʨʦʣʴ ʥʘʜ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝʤ ʩʝʪʠ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ 

ʚʩʝʭ ʫʨʦʚʥʷʭ ʠʝʨʘʨʭʠʠ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʥʝʦʙʭʦʜʠʤʫʶ ʛʠʙʢʦʩʪʴ ʠ ʜʠʥʘʤʠʯʝʩʢʦʝ ʠʟʤʝʥʝʥʠʝ 

ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʠʩʪʝʤʳ; 

- ʩʥʠʞʝʥʠʝ ʨʘʩʭʦʜʦʚ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʪʝʥʜʝʥʮʠʶ ʠʟʤʝ-

ʥʝʥʠʷ ʮʝʣʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʉ, ʥʘʯʠʥʘʷ ʦʪ ʫʩʢʦʨʝʥʠʷ ʘʨʠʬʤʝʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʟʘ-

ʢʘʥʯʠʚʘʷ ʧʦʜʜʝʨʞʢʦʡ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ (ʨʠʩ. 1). 

 

ʈʠʩ. 1. ʕʚʦʣʶʮʠʷ ʮʝʣʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʚʦʣʶʮʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʨʘʟʚʠʪʠ-

ʝʤ ʥʦʚʳʭ ʤʦʜʝʣʝʡ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʙʠʟʥʝʩʘ. ʉʪʨʝʤʣʝʥʠʝ ʦʨʛʘʥʠʟʘʮʠʡ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʩʪʠʤʫʣʠʨʫʝʪ ʧʦʷʚʣʝʥʠʝ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʭ ʘʧʧʘʨʘʪʥʳʭ ʠ ʧʨʦʛʨʘʤʤʥʳʭ 

ʩʨʝʜʩʪʚ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʜʪʘʣʢʠʚʘʶʪ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʢ ʜʘʣʴʥʝʡʰʝʡ ʤʦʜʝʨʥʠʟʘʮʠʠ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 
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331 ʩ. 

ʋɼʂ 004.65 

ʉ.ʀ. ʂʣʦʯʢʦʚ, ʦʙʫʯʘʶʱʠʡʩʷ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʇ.ʄ. ɻʦʨʙʫʥʦʚ, ʧʝʜʘʛʦʛ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ  

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʎʝʥʪʨ ʜʝʪʩʢʦʛʦ ʠ ʶʥʦʰʝʩʢʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʪʚʦʨʯʝʩʪʚʘ çʇʘʪʨʠʦʪè 

ʂɺɸɼʈʆʂʆʇʊɽʈ 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʧʨʦʝʢʪʘ çʂʚʘʜʨʦʢʦʧʪʝʨè ʷʚʣʷʝʪʩʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʠʟʛʦʪʦʚʣʝʥʠʝ ʠ ʪʨʠʤʤʠʨʦʚʘ-

ʥʠʝ ʫʩʪʨʦʡʩʪʚʘ. ʇʦʩʣʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʨʘʩʯʝʪʦʚ ʙʳʣʘ ʠʟʛʦʪʦʚʣʝʥʘ ʥʘ 3D ʧʨʠʥʪʝʨʝ ʨʘʤʘ ʢʚʘʜʨʦʢʦʧ-

ʪʝʨʘ. ɿʘʪʝʤ ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʤʦʥʪʘʞ ʜʚʠʛʘʪʝʣʝʡ, ʛʠʨʦʩʢʦʧʘ, ʵʣʝʢʪʨʦʥʥʦʛʦ ʙʣʦʢʘ ʫʧʨʘʚʣʝʥʠʷ, ʠʩʪʦʯʥʠ-

ʢʘ ʧʠʪʘʥʠʷ. ʉʣʝʜʫʶʱʠʡ ʰʘʛ ï ʦʙʫʯʝʥʠʝ ʢʚʘʜʨʦʢʦʧʪʝʨʘ ʧʦʣʝʪʫ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ʠʩʧʳʪʘʥʠʷ. 

ʂʚʘʜʨʦʢʦʧʪʝʨ ʧʨʠ ʠʩʧʳʪʘʥʠʷʭ ʧʦʢʘʟʘʣ ʩʝʙʷ ʩ ʣʫʯʰʝʡ ʩʪʦʨʦʥʳ: ʣʝʛʢʦ ʫʧʨʘʚʣʷʝʤʳʡ, ʩʚʦʙʦʜʥʦ 

ʦʙʭʦʜʠʪ ʧʨʝʧʷʪʩʪʚʠʷ, ʚʳʧʦʣʥʷʝʪ ʨʘʟʣʠʯʥʳʝ ʬʠʛʫʨʳ ʧʠʣʦʪʠʨʦʚʘʥʠʷ.  

http://teacode.com/online/udc/00/004.65.html
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ʇʣʘʥ ʠʩʩʣʝʜʦʚʘʥʠ ̫

ʎʝʣʴ ʨʘʙʦʪʳ: ʉʧʨʦʝʢʪʠʨʦʚʘʪʴ, ʠʟʛʦʪʦʚʠʪʴ ʠ ʪʨʠʤʤʠʨʦʚʘʪʴ ʢʚʘʜʨʦʢʦʧʪʝʨ. 

ɿʘʜʘʯʠ: 

1. ʀʟʫʯʠʪʴ ʨʘʟʣʠʯʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʢʚʘʜʨʦʢʦʧʪʝʨʦʚ; 

2. ʉʬʦʨʤʫʣʠʨʦʚʘʪʴ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʫʩʪʨʦʡʩʪʚʘ; 

3. ʇʨʦʠʟʚʝʩʪʠ ʪʨʠʤʤʠʨʦʚʘʥʠʝ; 

4. ʅʘʩʪʨʦʠʪʴ ʢʚʘʜʨʦʢʦʧʪʝʨ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʘ; 

5. ʈʘʟʨʘʙʦʪʘʪʴ ʠ ʧʦʥʷʪʴ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʘʚʪʦʧʠʣʦʪʠʨʦʚʘʥʠʷ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʩʣʝʞʝʥʠʷ ʟʘ ʦʙ̡-

ʝʢʪʘʤʠ ʠ ʩʘʤʦʚʦʟʚʨʘʪʘ ʢ ʤʝʩʪʫ ʧʦʩʘʜʢʠ; 

6. ʂʘʢ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʣʝʪʘʪʝʣʴʥʳʡ ʘʧʧʘʨʘʪ (ɿʘʢʦʥ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ɼʫʤʳ)? 

7. ʇʦʜʛʦʪʦʚʠʪʴ ʢʦʤʧʴʶʪʝʨ ʢ ʧʦʣʝʪʫ; 

8. ʇʨʦʚʝʩʪʠ ʧʨʦʙʥʳʝ ʧʦʣʝʪʳ. 

9. ʆʮʝʥʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʢʚʘʜʨʦʢʦʧʪʝʨʦʚ. 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʚʘʜʨʦʢʦʢʦʧʪʝʦʚ, ʠʟʛʦʪʦʚʣʝʥʠʷ, ʪʨʠʤʤʠʨʦ-

ʚʘʥʠʷ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʦʣʝʪʦʚ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʢʚʘʜʨʦʢʦʧʪʝʨʦʚ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ 

ʇʨʦʙʣʝʤʘ:  

ʂʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʢʚʘʜʨʦʢʦʧʪʝʨʘ ʩʣʦʞʥʦ. ʊʘʢ ʢʘʢ ʣʝʪʘʶʱʠʡ ʨʘʜʠʦʫʧʨʘʚʣʷʝʤʳʡ ʘʧʧʘʨʘʪ ʜʦʣ-

ʞʝʥ ʫʧʨʘʚʣʷʪʴʩʷ ʜʠʩʪʘʥʮʠʦʥʥʦ ʥʝ ʪʦʣʴʢʦ ʦʧʝʨʘʪʦʨʦʤ, ʥʦ ʠ ʢʦʤʧʴʶʪʝʨʦʤ. ʅʝʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦ ʩʢʦʥ-

ʩʪʨʫʠʨʦʚʘʪʴ ʵʣʝʢʪʨʦʥʥʫʶ ʩʭʝʤʫ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʯʠʪʘʪʴ ʜʘʥʥʳʝ ʩ ʛʠʨʦʩʢʦʧʦʚ ʠ ʧʝʨʝʜʘʚʘʪʴ ʥʘ ʤʦʪʦʨʳ. 

ʂʚʘʜʨʦʢʦʧʪʝʨʳ, ʤʫʣʴʪʠʢʦʧʪʝʨʳ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʝʤʘ ʧʦʧʫʣʷʨʥʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʚʨʝʤʝʥ-

ʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ. ʕʪʠ ʙʝʩʧʠʣʦʪʥʳʝ ʣʝʪʘʪʝʣʴʥʳʝ ʘʧʧʘʨʘʪʳ ʠʩʧʦʣʴʟʫ-

ʶʪʩʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʬʦʪʦ ʠ ʚʠʜʝʦ ʩʲʝʤʦʢ, ʚ ʩʧʦʨʪʝ. ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʵʪʠʭ ʢʦʧʪʝʨʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʚʦʟʤʦʞʥʦʩʪʠ ʩʚʦʙʦʜʥʦʛʦ ʧʦʣʝʪʘ ʚ ʪʨʝʭ ʠʟʤʝʨʝʥʠʷʭ, ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʚʟʣʝʪʘ ʩʧʝʮʠʘʣʴʥʳʭ ʧʣʦ-

ʱʘʜʦʢ. 

ʄʫʣʴʪʠʢʦʧʪʝʨ ï ʣʝʪʘʪʝʣʴʥʳʡ ʘʧʧʘʨʘʪ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʥʝʩʫʱʠʤʠ ʚʠʥʪʘʤʠ, ʚʨʘʱʘʶʱʠʤʠʩʷ ʜʠʘ-

ʛʦʥʘʣʴʥʦ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. ʆʥʠ ʦʙʳʯʥʦ ʠʤʝʶʪ ʯʸʪʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʥʪʦʚ (4é12). 

ʋʧʨʘʚʣʝʥʠʝ ʤʦʪʦʨʘʤʠ ʢʚʘʜʨʦʢʦʧʪʝʨʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʧʝʮʠʘʣʴʥʦʡ ʧʣʘʪʦʡ ʵʣʝʢʪʨʦʥʠʢʠ ʥʘ ʦʩ-

ʥʦʚʝ ʩʠʛʥʘʣʦʚ ʩ ʜʘʪʯʠʢʦʚ. ʕʪʘ ʧʣʘʪʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʢʦʥʪʨʦʣʠʨʫʝʪ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʢʘʞʜʦʛʦ ʤʦʪʦʨʘ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʦʞʝʥʠʷ ʘʧʧʘʨʘʪʘ ʚ ʚʦʟʜʫʭʝ, ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʠ ʩʠʛʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ. ʆʜʥʘ 

ʧʦʣʦʚʠʥʘ ʚʠʥʪʦʚ ʚʨʘʱʘʝʪʩʷ ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ, ʜʨʫʛʘʷ ð ʧʨʦʪʠʚ. ʍʚʦʩʪʦʚʦʡ ʚʠʥʪ ʫ ʤʫʣʴʪʠʢʦʧʪʝʨ 

ʦʪʩʫʪʩʪʚʫʝʪ. 

ʉʘʤʘʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʤʫʣʴʪʠʢʦʧʪʝʨʘ ï ʢʚʘʜʨʦʢʦʧʪʝʨ. ʇʨʠʥʮʠʧʠʘʣʴʥʦ ʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʩʭʝʤ ʧʦʩʪʨʦʝʥʠʷ ʢʚʘʜʨʦʢʦʧʪʝʨʘ. ʇʝʨʚʘʷ: ʢʚʘʜʨʦʢʦʧʪʝʨ ʢʦʥʬʠʛʫʨʘʮʠʠ ç+è 

(ʢʨʝʩʪʦʦʙʨʘʟʥʘʷ ʩʭʝʤʘ) ï ʚʧʝʨʝʜ ʧʦ ʜʚʠʞʝʥʠʶ ʥʘʧʨʘʚʣʝʥ ʦʜʠʥ ʧʦʣʝʪʥʳʡ ʚʠʥʪ. ɺʪʦʨʘʷ: ʢʚʘʜʨʦʢʦʧʪʝʨ 

ʢʦʥʬʠʛʫʨʘʮʠʠ çʍè ï ʚʧʝʨʜy ʧʦ ʜʚʠʞʝʥʠʶ ʢʚʘʜʨʦʢʦʧʪʝʨʘ ʥʘʧʨʘʚʣʝʥʳ ʜʚʘ ʚʠʥʪʘ. ʊʨʝʪʴʷ ʩʭʝʤʘ ʦʪʥʦ-

ʩʠʪʩʷ ʢ ʤʫʣʴʪʠʢʦʧʪʝʨʘʤ, ʠʤʝʶʱʝʤ ʙʦʣʴʰʝ ʯʝʪʳʨʝʭ ʨʦʪʦʨʦʚ, ï ʵʪʦ ʩʦʦʩʥʘʷ ʩʭʝʤʘ, ʢʦʛʜʘ, ʥʘʧʨʠʤʝʨ, 

ʚʦʩʝʤʴ ʚʠʥʪʦʚ ʨʘʩʧʦʣʘʛʘʶʪ ʥʝ ʥʘ ʚʦʩʴʤʠ ʣʫʯʘʭ, ʘ ʥʘ ʯʝʪʳʨʝʭ (ʧʦ ʜʚʘ ʥʘ ʢʘʞʜʦʤ). ʄʥʦʡ ʙʳʣʘ ʚʳʙʨʘʥʘ 

ʢʦʥʬʠʛʫʨʘʮʠʷ çʍè, ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʷʚʣʷʝʪʩʷ ʪʨʘʜʠʮʠʦʥʥʦʡ. 

 

ʂʦʥʩʪʨʫʢʮʠʷ ʢʚʘʜʨʦʢʦʧʪʝʨʘ 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʦʥʩʪʨʫʢʮʠʷ ʢʚʘʜʨʦʢʦʧʪʝʨʘ. ʆʩʥʦʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʢʦʥʩʪʨʫʢʮʠʠ 

ʷʚʣʷʶʪʩʷ: ʨʘʤʘ, ʧʦʣʝʪʥʳʡ ʢʦʥʪʨʦʣʣʝʨ, ʙʝʩʢʦʣʣʝʢʪʦʨʥʳʝ ʜʚʠʛʘʪʝʣʠ, ʢʦʥʪʨʦʣʣʝʨʳ ʜʚʠʛʘʪʝʣʝʡ, ʧʨʦ-

ʧʝʣʣʝʨʳ, ʧʨʠʝʤʥʠʢ, ʘʢʢʫʤʫʣʷʪʦʨ. 

ʆʩʥʦʚʦʡ ʥʘʙʦʨʘ ʜʝʪʘʣʝʡ ʠ ʨʘʤʳ ʢʚʘʜʨʦʢʦʧʪʝʨʘ ʷʚʣʷʝʪʩʷ ʚʳʙʦʨ ʧʦʣʝʪʥʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ. 

ʅʘʯʘʣʴʥʘʷ ʙʘʟʦʚʘʷ ʢʦʤʧʣʝʢʪʘʮʠʷ: 
ʊʘʙʣʠʮʘ 1 

ʅʘʯʘʣʴʥʘʷ ʙʘʟʦʚʘʷ ʢʦʤʧʣʝʢʪʘʮʠʷ 

1. ʂʦʥʪʨʦʣʣʝʨ AIOP V2.0 Flight Controller rctimer.com 1 

2. ʈʘʤʘ ʀʟʛʦʪʘʚʣʠʚʘʝʪʩʷ ʥʘ 3D ï ʧʨʠʥʪʝʨʝ 

3. ɼʚʠʛʘʪʝʣʠ HP2812 750KV Brushless Motor rctimer.com 4 

4. ʂʦʥʪʨʦʣʣʝʨʳ ʜʚʠʛʘʪʝʣʝʡ SK-20A rctimer.com 4 

5. ɸʢʢʫʤʫʣʷʪʦʨʥʘʷ ʙʘʪʘʨʝʷ ZIPPY Compact 2200mAh 3S 25C LP Hobbyking.com 1 

6. ʇʨʦʧʝʣʣʝʨʳ ʇʨʦʧʝʣʣʝʨʳ12 Paris Carbon Reinforsed 12x4,5'' (ʧʘʨʘ) rctimer.com 12 

 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ:  

1. ʀʟʛʦʪʦʚʣʝʥʠʝ ʨʘʤʳ; 
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2. ʄʦʥʪʘʞ ʥʝʩʫʱʝʡ ʨʘʤʳ; 

3. ʄʦʥʪʘʞ ʧʦʣʝʪʥʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ; 

4. ʄʦʥʪʘʞ ʜʚʠʛʘʪʝʣʷ ʠ ʢʦʥʪʨʦʣʣʝʨʦʚ; 

5. ʉʙʦʨʢʘ ʩʠʣʦʚʦʡ ʧʨʦʚʦʜʢʠ. 

 

ʇʨʝʜʧʦʣʘʛʘʝʤʳʝ ʨʘʩʯʸʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

 

ɺʝʩ ï 1é4 ʢʠʣʦʛʨʘʤʤʘ; 

ɺʨʝʤʷ ʧʦʣʝʪʘ ï 10 é 30 ʤʠʥʫʪ; 

ɼʘʣʴʥʦʩʪʴ ʧʦʣʝʪʘ (ʤʘʢʩʠʤʘʣʴʥʘʷ) ï 2 ʢʠʣʦʤʝʪʨʘ; 

ʇʦʜʥʠʤʘʝʤʳʡ ʧʦʣʝʟʥʳʡ ʛʨʫʟ 0,5 é 3 ʢʠʣʦʛʨʘʤʤʘ. 

 

ʈʠʩ. 1. ʂʦʥʩʪʨʫʢʮʠʷ ʠ ʜʝʪʘʣʠ 

ʈʘʤʘ ʢʚʘʜʨʦʢʦʧʪʝʨʘ 

ʆʩʥʦʚʥʦʡ ʤʦʤʝʥʪ, ʢʦʪʦʨʳʡ ʥʫʞʥʦ ʨʝʰʠʪʴ ʧʨʠʚʳʙʦʨʝ ʨʘʤʳ,ï ʙʫʜʝʰʴ ʣʠ ʪʳʠʩʧʦʣʴʟʦʚʘʪʴ ʛʦʪʦ-

ʚʫʶ ʨʘʤʫ ʠʣʠ ʞʝ ʜʝʣʘʪʴ ʝʝ ʩʘʤ. ʉʛʦʪʦʚʦʡ ʨʘʤʦʡ ʚʩ yʧʨʦʱʝ, ʜʘ ʠʟʘʢʘʟʳʚʘʪʴ ʚʣʶʙʦʤ ʩʣʫʯʘʝ ʧʨʠʜʝʪʩʷ 

ʤʥʦʞʝʩʪʚʦ ʜʝʪʘʣʝʡ. ʇʨʠʵʪʦʤ, ʫʯʠʪʳʚʘʷ ʮʝʥʳ ʚʢʠʪʘʡʩʢʠʭ ʤʘʛʘʟʠʥʘʭ, ʩʘʤʦʜʝʣʴʥʳʡ ʚʘʨʠʘʥʪ ʤʦʞʝʪ 

ʦʢʘʟʘʪʴʩʷ ʜʦʨʦʞʝ. ʉʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʩʦʙʩʪʚʝʥʥʫʶ ʨʘʤʫ ʚʩʣʫʯʘʝ ʘʚʘʨʠʠ ʙʫʜʝʪ ʧʨʦʱʝ ʧʦʯʠʥʠʪʴ. ʅʫ ʠ, 

ʝʩʪʝʩʪʚʝʥʥʦ, ʩʚʦʠʤʠ ʨʫʢʘʤʠ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʣʶʙʫʶ, ʜʘʞʝ ʩʘʤʫʶ ʩʫʤʘʩʰʝʜʰʫʶ ʢʦʥʩʪʨʫʢʮʠʶ. ʈʘʩ-

ʩʤʦʪʨʠʤ ʧʦʧʦʜʨʦʙʥʝʝ ʩʘʤʦʩʙʦʨʥʳʡ ʚʘʨʠʘʥʪ ʥʘʧʝʯʘʪʘʥʥʳʡ ʥʘ 3D-ʧʨʠʥʪʝʨʝ 

 

ʈʠʩ. 2. ʈʘʤʘ 

ʇʦʣʸʪʥʳʡ ʢʦʥʪʨʦʣʣʝʨ 

ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʠʥʪʝʨʝʩʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʢʦʪʦʨʦʝ ʠʤʝʝʪ ʫʩʪʨʦʡʩʪʚʦ ʢʚʘʜʨʦʢʦʧʪʝʨʘ, ʷʚʣʷʝʪʩʷ 

ʧʣʘʪʘ ʫʧʨʘʚʣʝʥʠʷ ʢʚʘʜʨʦʢʦʧʪʝʨʦʤ. ʆʪ ʨʘʙʦʪʳ ʵʪʦʡ ʤʘʣʝʥʴʢʦʡ ʟʘʧʯʘʩʪʠ ʟʘʚʠʩʠʪ ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʦʣʝʪʘ, 

ʠ, ʧʦ ʩʫʪʠ, ʦʥʘ ʷʚʣʷʝʪʩʷ ʤʦʟʛʦʤ ʣʝʪʘʶʱʝʛʦ ʘʧʧʘʨʘʪʘ. ɽʛʦ ʧʨʦʛʨʘʤʤʠʨʫʶʪ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʶʪ 

ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ, ʨʘʙʦʪʘʶʱʫʶ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʦʧʝʨʘʪʦʨʘ. ʇʨʠ ʧʦʤʦʱʠ ʰʣʝʡʬʘ ʦʥʘ ʩʦʝʜʠʥʷʝʪ-
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ʩʷ ʩ ʢʘʞʜʳʤ ʤʦʪʦʨʦʤ ʠ ʧʦʜʘʝʪ ʥʘ ʥʝʛʦ ʫʧʨʘʚʣʷʶʱʠʡ ʩʠʛʥʘʣ (ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʫʶ ʢʦʤʘʥʜʫ). ʏʝʤ 

ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʠʛʥʘʣʦʚ ʩʤʦʞʝʪ ʦʙʨʘʙʘʪʳʚʘʪʴ ʧʣʘʪʘ, ʪʝʤ ʙʦʣʴʰʝ ʪʨʶʢʦʚ ʩʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴ 

ʜʨʦʥ, ʘ, ʟʥʘʯʠʪ, ʵʬʬʝʢʪʥʝʝʙʫʜʝʪ ʧʦʣʝʪ. 

 

ʈʠʩ. 3. ʂʦʥʪʨʦʣʣʝʨ 

ʅʘʙʦʨ ʜʘʪʯʠʢʦʚ ʧʦʜʢʣʶʯʘʝʪʩʷ ʠʤʝʥʥʦ ʩʶʜʘ. ɸʢʩʝʣʝʨʦʤʝʪʨ, ʙʘʨʦʤʝʪʨ ʠ ʜʘʞʝ GPS ʧʝʨʝʜʘʶʪ ʝʡ 

ʩʚʦʠ ʧʦʢʘʟʘʥʠʷ, ʢʦʪʦʨʳʝ ʦʥʘ ʜʦʣʞʥʘ ʦʙʨʘʙʘʪʳʚʘʪʴ. ɿʜʝʩʴ ʞʝ ʬʦʨʤʠʨʫʝʪʩʷ ʠ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ ʩ ʦʧʝʨʘ-

ʪʦʨʦʤ ʯʝʨʝʟ ʧʝʨʝʜʘʪʯʠʢ, ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʥʘ ʢʦʨʧʫʩʝ. 

 

ɼʚʠʛʘʪʝʣʠ ʢʚʘʜʨʦʢʦʧʪʝʨʘ 

ɺʚʠʜʫ ʪʦʛʦ ʯʪʦ ʦʩʥʦʚʥʘʷ ʥʘʛʨʫʟʢʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʜʚʠʛʘʪʝʣʠ, ʦʥʠ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʨʘʩʭʦʜʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʢʦʪʦʨʳʝ ʦʙʳʯʥʦ ʩʪʦʷʪ ʥʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ʧʦ çʫʙʠʚʘʝʤʦʩʪʠè ʧʦʩʣʝ ʚʠʥʪʦʚ (ʧʨʦʧʝʣʣʝʨʦʚ). 

ɽʩʣʠ ʢʦʥʩʪʨʫʢʮʠʷ ʢʦʧʪʝʨʘ ʨʘʟʙʦʨʥʘʷ, ʪʦ ʟʘʤʝʥʠʪʴ ʠʭ ʥʝʩʣʦʞʥʦ, ʥʫʞʥʦ ʣʠʰʴ ʥʘʡʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ 

ʤʦʜʝʣʴ, ʠ ʤʦʣʠʪʴʩʷ, ʯʪʦʙʳ ʧʦʜʦʙʥʳʝ ʝʱʝ ʙʳʣʠ ʚ ʥʘʣʠʯʠʠ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʧʨʠʜʝʪʩʷ ʤʝʥʷʪʴ ʩʨʘʟʫ 

ʥʝʩʢʦʣʴʢʦ, ʜʘʙʳ ʥʝ ʫʭʫʜʰʠʪʴ ʧʦʣʝʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ɹʦʣʴʰʝ ʚʩʝʛʦ ʧʨʦʙʣʝʤ ʚʦʟʥʠʢʘʝʪ ʩ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʯʘʩʪʷʤʠ ʜʚʠʛʘʪʝʣʝʡ. ɽʩʣʠ ʦʥʠ ʦʪʢʨʳʪʳʝ, 

ʚʥʫʪʨʴ ʤʦʞʝʪ ʧʦʧʘʩʪʴ ʤʫʩʦʨ, ʥʘʧʨʠʤʝʨ, ʧʝʩʦʢ ʧʨʠ ʧʦʩʘʜʢʝ, ʠ ʧʦʚʨʝʜʠʪʴ ʘʧʧʘʨʘʪ. 

ʂ ʢʘʞʜʦʤʫ ʜʚʠʛʘʪʝʣʶ (ʚʩʝʛʦ 4) ʧʨʠʩʦʝʜʠʥʷʶʪʩʷ ʧʨʦʧʝʣʣʝʨʳ ʧʦ ʦʜʥʦʤʫ ʩʚʝʨʭʫ ʠʣʠ ʩʥʠʟʫ ʚ ʟʘ-

ʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʩʪʨʫʢʮʠʠ. 

 

ʈʠʩ. 4. ɼʝʪʘʣʠ 

ɸʢʢʫʤʫʣʷʪʦʨ 

ɺʘʞʥʳʡ ʵʣʝʤʝʥʪ ʢʦʧʪʝʨʘ ï ʝʛʦ ʘʢʢʫʤʫʣʷʪʦʨ. ʆʪ ʝʛʦ ʝʤʢʦʩʪʠ ʟʘʚʠʩʠʪ, ʢʘʢ ʚʳʩʦʢʦ ʩʤʦʞʝʪ ʧʦʜ-

ʥʷʪʴʩʷ ʣʝʪʘʪʝʣʴʥʳʡ ʘʧʧʘʨʘʪ, ʢʘʢ ʜʦʣʛʦ ʠ ʢʘʢ ʜʘʣʝʢʦ ʦʥ ʩʤʦʞʝʪ ʣʝʪʝʪʴ. ʇʨʠ ʵʪʦʤ ʫʩʪʨʦʡʩʪʚʦ ʪʘʢʞʝ 

ʤʦʞʝʪ ʧʠʪʘʪʴ ʢʘʤʝʨʫ, ʧʦʜʢʣʶʯʝʥʥʫʶ ʢ ʥʝʤʫ ʠ ʥʝ ʠʤʝʶʱʫʶ ʩʦʙʩʪʚʝʥʥʦʛʦ ʘʢʢʫʤʫʣʷʪʦʨʘ. 
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ʈʠʩ. 5. ɸʢʢʫʤʫʣʷʪʦʨ 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʢʚʘʜʨʦʢʦʧʪʝʨʘ 

 

ʈʠʩ. 6. ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ 

ɺʠʥʪʳ, ʢʦʪʦʨʳʝ ʧʦʜʥʠʤʘʶʪ ʘʧʧʘʨʘʪ, ʫʧʨʘʚʣʷʶʪʩʷ ʜʚʫʤʷ ʧʘʨʘʤʠ ʩʠʥʭʨʦʥʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ 

ʜʚʠʛʘʪʝʣʷʤʠ. ɼʚʘ ʜʚʠʛʘʪʝʣʷ ʚʨʘʱʘʶʪʩʷ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʘ ʜʚʘ ʜʨʫʛʠʭ ï ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤ. ɿʘ 

ʨʘʙʦʪʫ ʜʚʠʛʘʪʝʣʝʡ ʦʪʚʝʯʘʝʪ ʤʦʜʫʣʴ ʫʧʨʘʚʣʝʥʠʷ (ʧʦʣʸʪʥʳʡ ʢʦʥʪʨʦʣʣʝʨ). 

ʉ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʧʫʣʴʪʘ ʧʦʩʪʫʧʘʶʪ ʢʦʤʘʥʜʳ ʚ ʧʨʠʝʤʥʠʢ, ʘ ʟʘʪʝʤ ʚ ʤʦʜʫʣʴ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦ-

ʨʳʡ ʫʚʝʣʠʯʠʚʘʝʪ ʠʣʠ ʫʤʝʥʴʰʘʝʪ ʩʢʦʨʦʩʪʴ ʚʠʥʪʦʚ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ ʩʢʦʣʴʢʦ ʜʚʠʛʘʪʝʣʝʡ ʫʩʠʣʠ-

ʚʘʶʪ ʠʣʠ ʦʩʣʘʙʣʷʶʪ ʨʘʙʦʪʫ ʠʟʤʝʥʷʝʪʩʷ ʪʨʘʝʢʪʦʨʠʷ ʜʚʠʞʝʥʠʷ ʢʦʧʪʝʨʘ. 

ʂʚʘʜʨʦʢʦʧʪʝʨ ʚʳʧʦʣʥʷʝʪ ʨʘʟʣʠʯʥʳʝ ʪʨʘʝʢʪʦʨʠʠ: ʧʦʜʥʠʤʘʝʪʩʷ ʚʚʝʨʭ, ʩʧʫʩʢʘʝʪʩʷ ʚʥʠʟ, ʜʚʠʛʘʝʪ-

ʩʷ ʚʧʝʨʝʜ, ʥʘʟʘʜ, ʚʧʨʘʚʦ, ʚʣʝʚʦ. ʇʦ ʩʧʝʮʠʘʣʴʥʦʡ ʟʘʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʢʦʧʪʝʨ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴ ʪʨʘʝʢ-

ʪʦʨʠʶ ʧʦʣʝʪʘ, ʧʨʦʠʟʚʦʜʠʪʴ ʬʣʠʧʳ (ʧʦʚʦʨʦʪʳ ʚʦʢʨʫʛ ʦʩʠ) ʫʤʝʝʪ ʘʚʪʦʥʦʤʥʦ ʩʘʜʠʪʴʩʷ. 

ʆʩʦʙʳʭ ʩʣʦʞʥʦʩʪʝʡ ʚ ʨʘʙʦʪʝ ʩ ʘʧʧʘʨʘʪʦʤ ʥʝ ʚʦʟʥʠʢʘʝʪ, ʝʩʣʠ ʵʪʦ ʭʦʨʦʰʦ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʦʝ 

ʫʩʪʨʦʡʩʪʚʦ ʩ ʧʨʦʜʫʤʘʥʥʦʡ ʩʠʩʪʝʤʦʡ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ, ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʜʘʪʯʠʢʦʚ ʠ ʩʠʩʪʝʤʦʡ 

ʩʪʘʙʠʣʠʟʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʤʥʦʛʦʦʩʝʚʦʛʦ ʛʠʨʦʩʢʦʧʘ. ʏʝʤ ʙʦʣʴʰʝ ʫ ʥʝʛʦ ʦʩʝʡ, ʪʝʤ ʘʢʢʫʨʘʪʥʝʝ ʙʫʜʝʪ 

ʫʧʨʘʚʣʝʥʠʝ ʠ ʧʦʩʣʫʰʥʝʝ ʫʩʪʨʦʡʩʪʚʦ ʢʚʘʜʨʦʢʦʧʪʝʨʘ. 

ɺʪʝʦʨʠʠ ʧʦʣʝʪʘ (ʘʵʨʦʜʠʥʘʤʠʢʝ) ʧʨʠʥʷʪʦ ʚʳʜʝʣʷʪʴ ʪʨʠ ʫʛʣʘ (ʠʣʠ ʪʨʠ ʦʩʠ ʚʨʘʱʝʥʠʷ), ʢʦʪʦʨʳʝ 

ʟʘʜʘʶʪ ʦʨʠʝʥʪʘʮʠʶ ʠʥʘʧʨʘʚʣʝʥʠʝ ʚʝʢʪʦʨʘ ʜʚʠʞʝʥʠʷ ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ. ʇʨʦʱʝ ʛʦʚʦʨʷ, ʣʝʪʘʪʝʣʴ-

ʥʳʡ ʘʧʧʘʨʘʪ ʢʫʜʘ-ʪʦ çʩʤʦʪʨʠʪè ʠʢʫʜʘ-ʪʦ ʜʚʠʛʘʝʪʩʷ. ʇʨʠʯʝʤ ʜʚʠʛʘʪʴʩʷ ʦʥʤʦʞʝʪ ʥʝʪʫʜʘ, ʢʫʜʘ çʩʤʦʪ-

ʨʠʪè. ɼʘʞʝ ʩʘʤʦʣʝʪʳ ʚʧʦʣʪyʝ ʠʤʝʶʪ ʢʘʢʫʶ-ʪʦ ʩʦʩʪʘʚʣʷʶʱʫʶ çʩʥʦʩʘè, ʢʦʪʦʨʘʷ ʫʚʦʜʠʪ ʠʭ ʦʪ ʢʫʨʩʦʚʦ-

ʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. ɸʚʝʨʪʦʣʪyʳ ʚʦʦʙʱʝ ʤʦʛʫʪ ʣʝʪʘʪʴ ʙʦʢʦʤ. 

ʊʨʠ ʵʪʠ ʫʛʣʘ ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʢʨʝʥ, ʪʘʥʛʘʞ ʠʨʳʩʢʘʥʠʝ. ʂʨʝʥ ï ʧʦʚʦʨʦʪ ʘʧʧʘʨʘʪʘ ʚʦʢʨʫʛ ʝʛʦ 

ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ (ʦʩʠ, ʢʦʪʦʨʘʷ ʧʨʦʭʦʜʠʪ ʦʪʥʦʩʘ ʜʦʭʚʦʩʪʘ). ʊʘʥʛʘʞ ï ʧʦʚʦʨʦʪ ʚʦʢʨʫʛ ʝʛʦ ʧʦʧʝʨʝʯʥʦʡ 

ʦʩʠ (ʢʣʶʝʪ ʥʦʩʦʤ, ʟʘʜʠʨʘʝʪ ʭʚʦʩʪ). ʈʳʩʢʘʥʠʝ ï ʧʦʚʦʨʦʪ ʚʦʢʨʫʛ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ, ʙʦʣʴʰʝ ʚʩʝʛʦ ʧʦ-

ʭʦʞʠʡ ʥʘ ʧʦʚʦʨʦʪ ʚ çʥʘʟʝʤʥʦʤè ʧʦʥʠʤʘʥʠʠ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʧʦʣʸʪʳ ʧʦʢʘʟʘʣʠ ʥʘʜʸʞʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ, ʚʳʧʦʣʥʝʥʥʦʡ ʥʘ 3D-ʧʨʠʥʪʝʨʝ. 

ʂʚʘʜʨʦʢʦʧʪʝʨ ʚʩʝ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʝ ʬʠʛʫʨʳ ʧʠʣʦʪʘʞʘ ʚʳʧʦʣʥʷʝʪ: ʚʟʣʸʪ ʠ ʧʦʩʘʜʢʘ, ʨʘʟʚʦʨʦʪʳ, ʥʘʢʣʦ-

ʥʳ, ʬʣʠʧʳ ʠ ʪʘʢ ʜʘʣʝʝ. ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʧʦʟʚʦʣʷʝʪ ʙʝʟ ʟʘʜʝʨʞʢʠ ʚʳʧʦʣʥʷʪʴ ʟʘʜʘʥʥʳʝ ʢʦ-
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ʤʘʥʜʳ. ɻʨʫʟʦʧʦʜʲʸʤʥʦʩʪʠ ʢʚʘʜʨʦʢʦʧʪʝʨʘ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʵʣʝʢʪʨʦʥʠʢʠ 

ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʚʠʜʝʦʩʲʸʤʢʘ, ʠʟʤʝʨʝʥʠʷ ʨʘʩʩʪʦʷʥʠʷ, ʪʝʤʧʝʨʘʪʫʨʳ, ʚʣʘʞʥʦ-

ʩʪʠ. 

ʋɼʂ 004.891 

ʀ.ɺ. ʂʦʚʘʣʝʚʘ, ʩʪʫʜʝʥʪ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʈ.ʀ. ɹʘʞʝʥʦʚ, ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʛ. ɹʠʨʦʙʠʜʞʘʥ, ʇʨʠʘʤʫʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʐʦʣʦʤ-ɸʣʝʡʭʝʤʘ 

ʉʀʉʊɽʄɸ ʇʆɼɼɽʈɾʂʀ ʇʈʀʅʗʊʀʗ ʈɽʐɽʅʀʁ ʇʆ ʆʇʈɽɼɽʃɽʅʀʖ 

ʌɸʂʋʃʔʊɽʊɸ ɼʃʗ ʆɹʋʏɽʅʀʗ ɺ ʋʅʀɺɽʈʉʀʊɽʊɽ 

ɺ ʥʘʰʝ ʚʨʝʤʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʷʚʠʣʦʩʴ ʤʥʦʞʝʩʪʚʦ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʯʘʩ-

ʪʠʯʥʦ ʟʘʤʝʥʠʪʴ ʩʧʝʮʠʘʣʠʩʪʦʚ-ʵʢʩʧʝʨʪʦʚ ʚ ʨʘʟʨʝʰʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʧʨʦʙʣʝʤʥʳʭ ʩʠʪʫʘʮʠʡ. ʊʘʢʠʝ ʩʠʩ-

ʪʝʤʳ ʥʘʟʳʚʘʶʪ ʵʢʩʧʝʨʪʥʳʤʠ. ɼʘʥʥʳʝ ʩʠʩʪʝʤʳ ï ʦʜʥʦ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʧʦ 

ʩʦʟʜʘʥʠʶ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʫʤʝʶʪ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ [1; 2]. ʕʢʩʧʝʨʪʥʳʝ ʩʠʩʪʝʤʳ 

ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʙʣʘʩʪʷʭ (ʨʝʜʢʠʭ ʩʣʫʯʘʷʭ). ʊʘ-

ʢʠʝ ʩʠʩʪʝʤʳ ʩʦʯʝʪʘʶʪ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʧʦʥʠʤʘʥʠʝ ʟʘʜʘʯʠ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʟʘ-

ʜʘʯʠ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʪʦʨʳʭ ʜʦʢʘʟʘʥʘ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʵʢʩʧʝʨʪʦʚ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ [3]. 

ʕʢʩʧʝʨʪʥʳʝ ʩʠʩʪʝʤʳ ʠʤʝʶʪ ʨʷʜ ʦʩʦʙʝʥʥʦʩʪʝʡ: 

1. ʂʦʤʧʝʪʝʥʪʥʦʩʪʴ. ʉʠʩʪʝʤʘ ʜʦʣʞʥʘ ʰʠʨʦʢʦ ʠ ʛʣʫʙʦʢʦ ʦʪʨʘʞʘʪʴ ʪʫ ʣʠ ʠʥʫʶ ʧʨʝʜʤʝʪʥʫʶ ʦʙ-

ʣʘʩʪʴ. ʊʘʢ ʞʝ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʜʦʩʪʠʛʘʪʴ ʪʦʛʦ ʞʝ ʫʨʦʚʥʷ, ʯʪʦ ʠ ʩʧʝʮʠʘʣʠʩʪʳ-ʣʶʜʠ. 

2. ɺʦʟʤʦʞʥʦʩʪʴ ʢ ʩʠʤʚʦʣʴʥʳʤ ʨʘʩʩʫʞʜʝʥʠʷʤ. ʉʠʩʪʝʤʘ ʜʦʣʞʥʘ ʧʨʝʜʩʪʘʚʣʷʪʴ ʟʥʘʥʠʷ ʚ ʩʠʤ-

ʚʦʣʴʥʦʤ ʚʠʜʝ ʠ ʧʝʨʝʬʦʨʤʫʣʠʨʦʚʘʪʴ ʩʠʤʚʦʣʴʥʳʝ ʟʥʘʥʠʷ.  

3. ɻʣʫʙʠʥʘ. ʉʠʩʪʝʤʘ ʜʦʣʞʥʘ ʨʘʙʦʪʘʪʴ ʥʘʜ ʨʝʰʝʥʠʝʤ ʩʣʦʞʥʳʭ ʟʘʜʘʯ ʢʘʢʦʡ-ʣʠʙʦ ʧʨʝʜʤʝʪʥʦʡ 

ʦʙʣʘʩʪʠ. ʀʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʦʞʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʘʚʠʣ, ʣʠʙʦ ʙʦʣʴʰʝ ʠʭ ʢʦʣʠʯʝʩʪ-

ʚʦ. 

4. ʉʘʤʦʩʦʟʥʘʥʠʝ. ʉʠʩʪʝʤʘ ʜʦʣʞʥʘ ʫʤʝʪʴ ʦʙʲʷʩʥʷʪʴ ʩʚʦʠ ʜʝʡʩʪʚʠʷ ʠ ʧʨʦʚʝʨʷʪʴ ʥʘ ʧʨʘʚʠʣʴʥʦʩʪʴ 
ʩʚʦʠ ʨʘʩʩʫʞʜʝʥʠʷ. 

ɺ ʠʥʬʦʨʤʘʪʠʢʝ ʪʘʢʠʝ ʩʠʩʪʝʤʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʦʚʤʝʩʪʥʦ ʩ ʙʘʟʘʤʠ ʟʥʘʥʠʡ, ʢʘʢ ʤʦʜʝʣʴ ʧʦʚʝʜʝ-

ʥʠʷ ʵʢʩʧʝʨʪʘ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʦʙʣʘʩʪʠ ʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʮʝʜʫʨ ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ ʠ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ [4]. 

ʇʨʦʙʣʝʤʘʤʠ ʨʘʟʨʘʙʦʪʢʠ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ ʟʘʥʠʤʘʣʠʩʴ ʨʘʟʣʠʯʥʳʝ ʫʯʝʥʳʝ. ɺ.ʅ. ʈʫʯʢʠʥ ʠ ʜʨ. 

ʨʘʟʨʘʙʦʪʘʣʠ ʵʢʩʧʝʨʪʥʫʶ ʩʠʩʪʝʤʫ ʥʝʯʝʪʢʦʡ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʥʝʡʨʦʧʨʦʮʝʩʩʦʨʥʳʭ ʩʠʩʪʝʤ [5]. ʉʠʩʪʝʤʘ 

ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʧʨʠ ʧʣʘʚʘʥʠʠ ʩʫʜʦʚ ʥʘ ʚʠʜʫ ʜʨʫʛ ʫ ʜʨʫʛʘ ʠʩʩʣʝʜʦʚʘʥʘ ʅ.ɸ. ʉʝʜʦʚʦʡ 

[6]. ɺ.ʉ. ɺʝʣʠʢʘʥʦʚ ʧʦʢʘʟʘʣ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʯyʪʢʦʡ ʣʦʛʠʢʠ ʠ ʪʝʦʨʠʠ ʥʝʯʝʪʢʠʭ ʤʥʦʞʝʩʪʚ ʜʣʷ ʫʧʨʘʚ-

ʣʝʥʠʷ ʵʨʛʦʥʦʤʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʘʯʝʩʪʚʘ ʢʘʨʴʝʨʥʳʭ ʵʢʩʢʘʚʘʪʦʨʦʚ [7]. ʊʝʭʥʦʣʦʛʠʠ ʥʝʯʝʪʢʦʛʦ 

ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ ʚ ʩʠʩʪʝʤʘʭ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʦʧʠʩʘʥʳ ɻ.ʉ. ʆʩʠʧʦʚʳʤ ʠ ʜʨ. [8] ɸ.ɸ. ɸʨʟʘʤʘʩʮʝʚ 

ʠ ʜʨ. ʨʘʟʨʘʙʦʪʘʣʠ ʪʝʭʥʦʣʦʛʠʶ ʧʦʩʪʨʦʝʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʵʢʩʧʝʨʪʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʦʩʥʦʚʝ ʘʧʧʘʨʘʪʘ ʠʩ-

ʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ [9]. ɹ.ɺ. ʇʘʣʶʭ ʠ ʜʨ. ʧʨʝʜʩʪʘʚʠʣʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ ʩʠʩʪʝʤʫ ʧʦʜ-

ʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʩʣʦʞʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʠʥʘʤʠʯʝʩʢʠʭ ʥʝ-

ʯʝʪʢʠʭ ʢʦʛʥʠʪʠʚʥʳʭ ʢʘʨʪ [10]. 

ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠ ʩʦʟʜʘʥʠʝ ʙʘʟʳ ʟʥʘʥʠʡ ʨʝʘʣʠʟʦʚʳʚʘʣʦʩʴ ʚ çʄʘʣʦʡ ʵʢʩʧʝʨʪʥʦʡ ʩʠʩʪʝʤʝ 

2.0è. ʉʠʩʪʝʤʘ ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʦʡ ʵʢʩʧʝʨʪʥʦʡ ʩʠʩʪʝʤʦʡ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʢʦʥʩʫʣʴʪʘʮʠʡ ʩ ʢʣʠʝʥʪʦʤ ʚ 

ʨʘʟʥʳʭ ʧʨʠʢʣʘʜʥʳʭ ʦʙʣʘʩʪʷʭ, ʦʧʨʝʜʝʣʷʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʤʦʞʥʳʭ ʠʩʭʦʜʦʚ ʠ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʵʪʦʛʦ ʦʮʝʥʢʫ ʧʨʘʚʜʦʧʦʜʦʙʥʦʩʪʠ ʥʝʢʦʪʦʨʳʭ ʧʨʝʜʧʦʩʳʣʦʢ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʝʪ ʦʪ ʢʣʠʝʥʪʘ. ʵʢʩʧʝʨʪʥʘʷ 

ʩʠʩʪʝʤʘ 2.0è. ʉʘʤʘ ʧʨʦʛʨʘʤʤʘ ʩʯʠʪʘʝʪʩʷ ʧʨʦʩʪʦʡ ʵʢʩʧʝʨʪʥʦʡ ʩʠʩʪʝʤʦʡ, ʠʩʧʦʣʴʟʫʶʱʝʡ ʙʘʡʝʩʦʚʩʢʫʶ 

ʩʠʩʪʝʤʫ ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ. 

ɹʘʟʘ ʟʥʘʥʠʡ ʵʪʦ, ʩʚʦʝʛʦ ʨʦʜʘ, ʙʘʟʘ ʜʘʥʥʳʭ, ʢʦʪʦʨʘʷ ʨʘʟʨʘʙʦʪʘʥʘ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʟʥʘʥʠʷʤʠ, ʘ 

ʠʤʝʥʥʦ ʭʨʘʥʝʥʠʝʤ, ʩʙʦʨʦʤ, ʧʦʠʩʢʦʤ ʠ ʚʳʜʘʯʝʡ ʟʥʘʥʠʡ. ɹʘʟʘ ʟʥʘʥʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʝʢʩʪʦʚʳʡ 

ʬʘʡʣ, ʚʢʣʶʯʘʶʱʠʡ ʪʨʠ ʩʝʢʮʠʠ. ɺ ʧʝʨʚʦʡ ʩʝʢʮʠʠ ʩʦʜʝʨʞʠʪʩʷ ʦʧʠʩʘʥʠʝ ʙʘʟʳ ʟʥʘʥʠʡ. ɺʦ ʚʪʦʨʦʡ ʩʝʢ-

ʮʠʠ ʩʦʜʝʨʞʘʪʴʩʷ ʚʦʧʨʦʩʳ. ɺ ʜʘʥʥʦʡ ʙʘʟʝ ʟʥʘʥʠʡ ʚʦʧʨʦʩʳ ʚʳʛʣʷʜʷʪ ʪʘʢ: 

1. ʅʨʘʚʠʪʩʷ ʣʠ ʚʘʤ ʠʟʫʯʘʪʴ ʠʥʦʩʪʨʘʥʥʳʝ ʷʟʳʢʠ? 

2. ɺʳ ʭʦʨʦʰʦ ʧʦʥʠʤʘʝʪʝ ʛʝʦʛʨʘʬʠʶ ʠ ʦʙʱʝʩʪʚʦʟʥʘʥʠʝ? 

3. ɺʘʤ ʥʨʘʚʠʪʩʷ ʧʨʦʚʦʜʠʪʴ ʚʨʝʤʷ ʩ ʜʝʪʴʤʠ ʠ ʫʯʠʪʴ ʠʭ ʯʝʤʫ-ʥʠʙʫʜʴ ʥʦʚʦʤʫ? 

4. ʉʪʨʝʤʠʪʝʩʴ ʣʠ ʚʳ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠʤʝʪʴ ʫʩʧʝʭʠ ʚ ʙʠʟʥʝʩʝ ʠ ʚ ʫʧʨʘʚʣʝʥʠʠ ʧʨʝʜʧʨʠʷʪʠʝʤ? 
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5. ʃʝʛʢʦ ʣʠ ʨʝʰʘʝʪʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʟʘʜʘʯʠ? 

6. ɺʳ ʣʝʛʢʦ ʟʘʚʦʜʠʪʝ ʥʦʚʳʝ ʟʥʘʢʦʤʩʪʚʘ ʠ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʝʪʝ ʚ ʤʝʨʦʧʨʠʷʪʠʷʭ? 

7. ʈʘʟʙʠʨʘʝʪʝʩʴ ʣʠ ʚʳ ʚ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤʘʭ? 

8. ɺʘʤ ʥʨʘʚʠʪʩʷ ʧʨʦʠʟʚʦʜʠʪʴ ʢʘʢʠʝ-ʪʦ ʨʘʩʢʦʧʢʠ, ʠ ʚʳ ʦʪʣʠʯʥʦ ʧʦʥʠʤʘʝʪʝ ʭʠʤʠʶ? 

9. ʅʨʘʚʠʪʩʷ ʣʠ ʚʘʤ ʠʟʫʯʘʪʴ ʟʘʢʦʥʳ? 

10. ʅʨʘʚʠʪʩʷ ʣʠ ʚʘʤ ʠʟʫʯʘʪʴ ʠʩʪʦʨʠʶ ʈʦʩʩʠʠ ʠ ʚʩʝʛʦ ʤʠʨʘ? 

11. ɺʳ ʦʭʦʪʥʦ ʧʦʤʦʛʘʝʪʝ ʣʶʜʷʤ ʚ ʠʭ ʧʨʦʙʣʝʤʘʭ? 

12. ʋ ʚʘʩ ʭʦʨʦʰʘʷ ʩʧʦʨʪʠʚʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʠ ʚʳ ʣʶʙʠʪʝ ʟʘʥʠʤʘʪʴʩʷ ʩʧʦʨʪʠʚʥʳʤʠ ʚʠʜʘʤʠ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ? 

ɺʩʝ ʚʦʧʨʦʩʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʨʦʬʠʣʷʤ, ʩʫʱʝʩʪʚʫʶʱʠʤ ʥʘ ʬʘʢʫʣʴʪʝʪʘʭ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ. ʇʨʠ ʧʦ-

ʤʦʱʠ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʘʙʠʪʫʨʠʝʥʪ ʩʤʦʞʝʪ ʣʝʛʢʦ ʦʧʨʝʜʝʣʠʪʴʩʷ ʩ ʬʘʢʫʣʴʪʝʪʦʤ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʚ ʫʥʠ-

ʚʝʨʩʠʪʝʪ. ɼʘʥʥʳʡ ʪʝʩʪ ʦʧʨʝʜʝʣʷʝʪ ʠʥʪʝʨʝʩʳ ʘʙʠʪʫʨʠʝʥʪʘ ʠ ʚʳʷʚʣʷʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʣʫʯʰʝʛʦ ʠʩʭʦʜʘ.  

ɺ ʧʦʩʣʝʜʥʝʡ ʩʝʢʮʠʠ ʧʝʨʝʯʠʩʣʷʶʪʩʷ ʧʨʘʚʠʣʘ ʚʳʚʦʜʘ. ɺ ʥʘʯʘʣʝ ʦʧʠʩʘʥʠʷ ʧʨʘʚʠʣʘ ʚʳʚʦʜʘ ʟʘʜʘʸʪ-

ʩʷ ʠʩʭʦʜ. ʇʦʩʣʝ ʟʘʧʷʪʦʡ ʫʢʘʟʳʚʘʝʪʩʷ ʘʧʨʠʦʨʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʜʘʥʥʦʛʦ ʠʩʭʦʜʘ (P), ʪ.ʝ. ʚʝʨʦʷʪʥʦʩʪʴ ʠʩ-

ʭʦʜʘ ʚ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʇʦʩʣʝ ʵʪʦʛʦ ʯʝʨʝʟ ʟʘʧʷʪʫʶ ʠʜʸʪ ʨʷʜ ʧʦʚʪʦ-

ʨʷʶʱʠʭʩʷ ʧʦʣʝʡ ʠʟ ʪʨʸʭ ʵʣʝʤʝʥʪʦʚ. ʇʝʨʚʳʡ ʵʣʝʤʝʥʪ (i) ï ʵʪʦ ʥʦʤʝʨ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʚʦʧʨʦʩʘ. ʉʣʝ-

ʜʫʶʱʠʝ ʜʚʘ ʵʣʝʤʝʥʪʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʝʨʦʷʪʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʦʪʚʝʪʘ çɼʘè ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ, ʝʩʣʠ ʚʦʟ-

ʤʦʞʥʳʡ ʠʩʭʦʜ ʚʝʨʝʥ ʠ ʥʝʚʝʨʝʥ. ʕʪʠ ʜʘʥʥʳʝ ʫʢʘʟʳʚʘʶʪʩʷ ʜʣʷ ʢʘʞʜʦʛʦ ʚʦʧʨʦʩʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʜʘʥʥʳʤ 

ʠʩʭʦʜʦʤ. ʇʨʠʤʝʨ ʟʘʧʠʩʠ ʧʦʩʣʝʜʥʝʡ ʩʝʢʮʠʠ: 

ʄʀʊʊ,0.1, 1,0.4,0.2, 2,0.1,0.4, 3,0.4,0.2, 4,0.3,0.1, 5,1,0.1, 6,0.5,0.2, 7,1,0.1, 9,0.2,0.1, 10,0.2,0.1, 

11,0.3,0.2, 12,0.3,0.1 

 

ʈʠʩ. 1. ʈʝʟʫʣʴʪʘʪ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʡ ʨʘʙʦʪʳ ʘʙʠʪʫʨʠʝʥʪ ʧʨʦʭʦʜʠʪ ʪʝʩʪ. ʇʨʠ ʦʪʚʝʪʝ ʥʘ ʚʦʧʨʦʩ ʥʫʞʥʦ ʚʚʝ-

ʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪ ʫʚʝʨʝʥʥʦʩʪʠ ʧʦ ʰʢʘʣʝ ʦʪ -5 ʜʦ 5. ɺʦʟʣʝ ʥʘʟʚʘʥʠʷ ʬʘʢʫʣʴʪʝʪʘ ʚʳʩʯʠʪʳʚʘʝʪʩʷ ʚʝʨʦ-

ʷʪʥʦʩʪʴ, ʩ ʢʦʪʦʨʦʡ ʘʙʠʪʫʨʠʝʥʪ ʤʦʞʝʪ ʧʦʩʪʫʧʘʪʴ ʥʘ ʵʪʦʪ ʬʘʢʫʣʴʪʝʪ. ɽʩʣʠ ʧʨʠ ʦʪʚʝʪʝ ʥʘ ʚʦʧʨʦʩ, ʚʚʝʜʝʥ 

ʢʦʵʬʬʠʮʠʝʥʪ ʫʚʝʨʝʥʥʦʩʪʠ -5, ʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʠʩʭʦʜʘ ʚ ʩʪʨʦʢʝ ʩ ʥʘʟʚʘʥʠʝʤ ʬʘʢʫʣʴʪʝʪʘ, ʢ ʢʦʪʦʨʦʤʫ 

ʪʝʤʘʪʠʯʝʩʢʠ ʦʪʥʦʩʠʣʩʷ ʚʦʧʨʦʩ, ʥʝ ʙʫʜʝʪ ʚʳʩʯʠʪʳʚʘʪʴʩʷ ʧʨʠ ʦʪʚʝʪʝ ʥʘ ʩʣʝʜʫʶʱʠʝ ʚʦʧʨʦʩʳ, ʪ.ʝ. ʥʘ 

ʜʘʥʥʦʤ ʬʘʢʫʣʴʪʝʪʝ ʥʝ ʧʨʠʩʫʪʩʪʚʫʶ ʥʘʧʨʘʚʣʝʥʠʷ, ʥʘ ʢʦʪʦʨʳʭ ʘʙʠʪʫʨʠʝʥʪʫ ʙʳʣʦ ʙʳ ʟʘʥʠʤʘʪʝʣʴʥʦ ʠ 

ʫʚʣʝʢʘʪʝʣʴʥʦ ʦʙʫʯʘʪʴʩʷ. ɽʩʣʠ ʘʙʠʪʫʨʠʝʥʪ ʦʪʚʝʯʘʣ ʥʘ ʚʦʧʨʦʩʳ ʧʨʝʜʝʣʴʥʦ ʯʝʩʪʥʦ, ʪʦ ʠ ʨʝʟʫʣʴʪʘʪ ʙʫʜʝʪ 

ʙʦʣʝʝ ʪʦʯʥʳʤ. ɼʣʷ ʙʦʣʝʝ ʫʜʦʙʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʭ ʤʦʞʥʦ ʫʧʦʨʷʜʦʯʠʪʴ ʣʠʙʦ ʧʦ ʥʘʟʚʘ-

ʥʠʷʤ ʠʩʭʦʜʦʚ (ʚ ʘʣʬʘʚʠʪʥʦʤ ʧʦʨʷʜʢʝ), ʣʠʙʦ ʧʦ ʟʥʘʯʝʥʠʷʤ ʪʝʢʫʱʠʭ ʚʝʨʦʷʪʥʦʩʪʝʡ. ʕʪʦ ʜʝʣʘʝʪʩʷ ʩ ʧʦ-

ʤʦʱʴʶ ʨʘʜʠʦʢʥʦʧʦʢ ʩʥʠʟʫ ʦʪ ʦʙʣʘʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ. ʊʘʢ ʞʝ ʚʝʨʦʷʪʥʦʩʪʠ ʠʩʭʦʜʦʚ ʤʦʛʫʪ ʙʳʪʴ ʚʳʨʘʞʝ-

ʥʳ ʚ ʧʨʦʮʝʥʪʘʭ (ʨʠʩ. 1). 

ʇʨʠ ʧʦʤʦʱʠ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʜʦʚʦʣʴʥʦ ʧʨʦʩʪʦ ʠ ʣʝʛʢʦ ʚʳʷʚʠʪʴ ʠʥʪʝʨʝʩʳ ʠ ʫʚʣʝʯʝʥʠʷ ʘʙʠʪʫʨʠ-

ʝʥʪʘ. ʉʠʩʪʝʤʘ, ʠʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʦʪʚʝʪʦʚ, ʨʝʰʘʝʪ ʜʘʥʥʫʶ ʧʨʦʙʣʝʤʫ ʠ ʧʦʢʘʟʳʚʘʝʪ ʥʘʠʙʦʣʝʝ ʣʫʯ-

ʰʠʡ ʚʘʨʠʘʥʪ ʨʝʰʝʥʠʷ. ɼʣʷ ʘʙʠʪʫʨʠʝʥʪʘ ʜʘʥʥʘʷ ʩʠʩʪʝʤʘ ʦʙʣʝʛʯʠʪ ʟʘʜʘʯʫ ʠ ʧʦʤʦʞʝʪ ʦʧʨʝʜʝʣʠʪʴʩʷ ʩ 

ʚʳʙʦʨʦʤ, ʥʘ ʢʘʢʦʤ ʠʤʝʥʥʦ ʬʘʢʫʣʴʪʝʪʝ ʝʤʫ ʙʫʜʝʪ ʠʥʪʝʨʝʩʥʝʡ ʫʯʠʪʴʩʷ ʠ ʛʜʝ ʦʥ ʩʤʦʞʝʪ ʧʦʣʫʯʠʪʴ ʦʩʪʘ-

ʪʦʯʥʦ ʟʥʘʥʠʡ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʧʨʦʩʪʘʷ ʵʢʩʧʝʨʪʥʘʷ ʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ ʩʤʦʞʝʪ ʧʦʤʦʯʴ ʚ ʧʨʦʬ-

ʦʨʠʝʥʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ ʢʘʬʝʜʨʳ. 
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ɸ.ɸ. ʂʦʧʠʮʘ, ʩʪʫʜʝʥʪ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʊ.ɹ. ʂʘʟʠʘʭʤʝʜʦʚ, ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʈɸɿʈɸɹʆʊʂɸ ʀʅʌʆʈʄɸʎʀʆʅʅʆʁ ʉʀʉʊɽʄʓ  
ʉʄʓʉʃʆɺʆɻʆ ɸʅɸʃʀɿɸ ʋʏɽɹʅʆɻʆ ʊɽʂʉʊɸ 

ɹʦʣʴʰʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʠʛʨʘʝʪ ʠʟʫʯʝʥʠʝ ʫʯʝʙʥʳʭ ʪʝʢʩʪʦʚ. ʉ ʨʘʟʚʠʪʠʝʤ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʫʚʝʣʠʯʠʣʘʩʴ ʜʦʩʪʫʧʥʦʩʪʴ ʧʠʩʴʤʝʥʥʳʭ ʫʯʝʙʥʳʭ ʪʝʢʩʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʘ ʩʯʝʪ ʜʦʩ-

ʪʫʧʘ ʢ ʥʠʤ ʧʦ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. ɺ ʭʦʜʝ ʫʯʝʙʥʳʭ ʣʝʢʮʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʩʘʤ ʚʳʨʘʙʘʪʳʚʘʝʪ ʪʝʢʩʪ ʠʣʠ ʞʝ 

ʨʝʰʘʝʪ ʚ ʢʘʢʦʡ ʤʝʨʝ ʤʦʞʥʦ ʘʜʘʧʪʠʨʦʚʘʪʴ ʠ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʪʝʢʩʪ, ʚʟʷʪʳʡ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠ-

ʢʦʚ. ɺ ʭʦʜʝ ʞʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʫʯʝʙʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʫʯʘʱʠʡʩʷ ʨʘʙʦʪʘʝʪ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦ ʩ ʘʚʪʦʨʩʢʠʤ ʪʝʢʩʪʦʤ. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʢʘʯʝʩʪʚʘ ʫʯʝʙʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʠʤʝʝʪ ʧʝʨʚʦʩʪʝ-

ʧʝʥʥʫʶ ʚʘʞʥʦʩʪʴ ʢʘʢ ʜʣʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʪʘʢ ʠ ʜʣʷ ʫʯʝʥʠʢʘ.  

ʅʘʨʷʜʫ ʩ ʥʘʫʯʥʦʩʪʴʶ, ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴʶ ʠ ʜʦʩʪʫʧʥʦʩʪʴʶ, ʦʜʥʠʤ ʠʟ ʩʫʱʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝ-

ʣʝʡ ʢʘʯʝʩʪʚʘ ʫʯʝʙʥʦʛʦ ʪʝʢʩʪʘ ʷʚʣʷʝʪʩʷ ʩʢʦʨʦʩʪʴ ʠ ʩʪʝʧʝʥʴ ʧʦʥʠʤʘʝʤʦʩʪʠ ʩʤʳʩʣʘ, ʢʦʪʦʨʳʡ ʘʚʪʦʨ ʟʘ-

ʣʦʞʠʣ ʚ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ.  

ʇʦʥʠʤʘʥʠʝ ʩʤʳʩʣʘ ʪʝʢʩʪʘ [8, ʩ. 58] ï ʧʨʝʦʙʨʘʞʝʥʥʘʷ ʚ ʩʦʟʥʘʥʠʠ ʯʠʪʘʪʝʣʷ ʪʝʢʩʪʦʚʘʷ ʠʥʬʦʨʤʘ-

ʮʠʷ, ʢʦʪʦʨʘʷ ʦʪʦʙʨʘʞʘʝʪ ʩʚʷʟʠ ʤʝʞʜʫ ʨʝʘʣʴʥʳʤ ʤʠʨʦʤ ʠ ʩʦʜʝʨʞʘʥʠʝʤ ʪʝʢʩʪʘ.  

ʇʝʨʝʨʘʙʦʪʢʘ ʪʝʢʩʪʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʜʝʣʝʥʠʝ ʪʝʢʩʪʘ ʥʘ ʩʤʳʩʣʦʚʳʝ ʦʪʨʝʟʢʠ, ʚʳʜʝʣʝʥʠʝ ʢʣʶʯʝ-

ʚʳʭ ʩʣʦʚ. ʂʣʶʯʝʚʦʝ ʩʣʦʚʦ [3, ʩ. 24] ï ʩʣʦʚʦ, ʢʦʪʦʨʦʝ ʥʝʩʸʪ ʚ ʜʘʥʥʦʤ ʪʝʢʩʪʝ ʩʤʳʩʣʦʚʫʶ ʥʘʛʨʫʟʢʫ ʠ 

ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʢʣʶʯʦʤ ʧʨʠ ʧʦʠʩʢʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ. ʊʦ ʝʩʪʴ ʵʪʦ ʪʝ ʩʣʦʚʘ, ʢʦʪʦʨʳʝ 

ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʩʤʳʩʣʘ. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʜʘʣʝʢʦ ʥʝ ʚʩʝʛʜʘ ʫʯʝʙʥʦʤʫ ʪʝʢʩʪʫ ʩʦʧʫʪʩʪʚʫʝʪ ʩʧʠʩʦʢ ʢʣʶʯʝʚʳʭ ʩʣʦʚ. ʀ ʜʘʞʝ 

ʝʩʣʠ ʘʚʪʦʨ ʚʳʜʝʣʠʣ ʢʣʶʯʝʚʳʝ ʩʣʦʚʘ, ʪʦ ʟʘʯʘʩʪʫʶ ʵʪʦʪ ʥʘʙʦʨ ʩʫʛʫʙʦ ʩʫʙʲʝʢʪʠʚʝʥ. ɸʚʪʦʨ ʦʪʙʠʨʘʝʪ 

ʩʣʦʚʘ ʧʦ ʠʤʧʣʠʮʠʪʥʦʤʫ ʩʤʳʩʣʫ. ʇʦ ʩʫʱʝʩʪʚʫ, ʯʘʩʪʴ ʪʝʢʩʪʘ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʧʝʨʝʜʘʯʠ ʘʚʪʦʨʩʢʦʛʦ 

ʩʤʳʩʣʘ, ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ (ʦʥʘ çʦʩʪʘʣʘʩʴ ʚ ʛʦʣʦʚʝè ʘʚʪʦʨʘ). ɺʦʟʤʦʞʥʦ, ʚ ʵʪʦʤ ʠ ʢʨʦʝʪʩʷ ʧʨʠ-

ʯʠʥʘ ʧʦʷʚʣʝʥʠʷ çʥʝʧʦʥʷʪʥʳʭè ʩʦ ʩʪʦʨʦʥʳ ʯʠʪʘʪʝʣʷ ʪʝʢʩʪʦʚ. 

ɼʣʷ ʠʩʢʣʶʯʝʥʠʷ ʩʫʙʲʝʢʪʠʚʥʦʩʪʠ ʧʦʩʪʨʦʝʥʠʷ ʩʧʠʩʢʘ ʢʣʶʯʝʚʳʭ ʩʣʦʚ ʙʳʣʦ ʨʝʰʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʘʣʛʦʨʠʪʤ, ʧʦʩʪʨʦʝʥʥʳʡ ʧʦ ʟʘʢʦʥʫ ɼʞʦʨʜʞʘ ʎʠʧʬʘ [1], ʢʦʪʦʨʳʡ ʛʣʘʩʠʪ, ʯʪʦ ʝʩʣʠ ʚʩʝ ʩʣʦʚʘ ʷʟʳʢʘ (ʠʣʠ 

ʧʨʦʩʪʦ ʜʦʩʪʘʪʦʯʥʦ ʜʣʠʥʥʦʛʦ ʪʝʢʩʪʘ) ʫʧʦʨʷʜʦʯʠʪʴ ʧʦ ʫʙʳʚʘʥʠʶ ʯʘʩʪʦʪʳ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʪʦ ʯʘʩʪʦʪʘ 

n-ʛʦ ʩʣʦʚʘ ʚ ʪʘʢʦʤ ʩʧʠʩʢʝ ʦʢʘʞʝʪʩʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʡ ʝʛʦ ʧʦʨʷʜʢʦʚʦʤʫ ʥʦ-

ʤʝʨʫ n (ʪʘʢ ʥʘʟʳʚʘʝʤʦʤʫ ʨʘʥʛʫ ʵʪʦʛʦ ʩʣʦʚʘ). 
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ʈʠʩ. 1. ɿʘʢʦʥ ʎʠʧʬʘ: ɻʨʘʬʠʢ ʜʣʷ ʯʘʩʪʦʪ ʩʣʦʚ ʠʟ ʩʪʘʪʝʡ ʨʫʩʩʢʦʡ ɺʇ ʩ ʨʘʥʛʘʤʠ ʦʪ 3 ʜʦ 170 

ɺʝʨʦʷʪʥʦʩʪʴ ʚʩʪʨʝʪʠʪʴ ʩʣʦʚʦ ʧʫʪʝʤ ʩʣʫʯʘʡʥʦʛʦ ʚʳʙʦʨʘ, ʙʫʜʝʪ ʨʘʚʥʘ ʦʪʥʦʰʝʥʠʶ ʯʘʩʪʦʪʳ ʚʭʦʞ-

ʜʝʥʠʷ ʵʪʦʛʦ ʩʣʦʚʘ ʢ ʦʙʱʝʤʫ ʯʠʩʣʫ ʩʣʦʚ ʚ ʪʝʢʩʪʝ. 

ʉʤʳʩʣʦʚʦʡ ʘʥʘʣʠʟ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʯʘʩʪʦʪʥʦʤ ʘʥʘʣʠʟʝ ʪʝʢʩʪʘ, ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʷʪʴ ʩ ʫʯʝʪʦʤ 

ʤʦʨʬʦʣʦʛʠʠ ʪʝʢʩʪʘ ʠ ʧʨʠʩʫʪʩʪʚʠʷ ʚ ʨʫʩʩʢʦʤ ʷʟʳʢʝ çʤʘʣʦʟʥʘʯʠʤʳʭè ʯʘʩʪʝʡ ʨʝʯʠ (ʚ ʢʦʥʪʝʢʩʪʝ ʢʣʶʯʝ-

ʚʳʭ ʩʣʦʚ): ʧʨʝʜʣʦʛʠ, ʩʦʶʟʳ, ʚʚʦʜʥʳʝ ʩʣʦʚʘ, ʤʝʩʪʦʠʤʝʥʠʷ ʠ ʧʨ. 

ʇʨʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ, ʢʘʞʜʦʝ, ʠʩʧʦʣʴʟʦʚʘʥʥʦʝ ʚ ʪʝʢʩʪʝ ʩʣʦʚʦ ʧʨʠʚʦʜʠʪʩʷ ʢ ʥʘʯʘʣʴʥʦʡ 

(ʠʩʭʦʜʥʦʡ) ʬʦʨʤʝ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʥʘʙʦʨ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʝʢʩʪʦʚʦʡ ʬʦʨʤʳ (ʯʘʩʪʴ 

ʨʝʯʠ; ʨʦʜ, ʯʠʩʣʦ ʠ ʧʘʜʝʞ ʜʣʷ ʩʫʱʝʩʪʚʠʪʝʣʴʥʳʭ; ʯʠʩʣʦ ʠ ʣʠʮʦ ʜʣʷ ʛʣʘʛʦʣʦʚ ʠ ʪ.ʧ.). ɺ ʨʫʩʩʢʦʤ ʷʟʳʢʝ ʩ 

ʝʛʦ ʠʟʦʙʠʣʴʥʳʤ ʩʣʦʚʦʦʙʨʘʟʦʚʘʥʠʝʤ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʩʣʦʚʦʬʦʨʤ ʧʦʪʨʝʙʫʶʪʩʷ ʜʦʩʪʘ-

ʪʦʯʥʦ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ ʧʘʤʷʪʠ. ʅʘʧʨʠʤʝʨ, ʩʫʱʝʩʪʚʠʪʝʣʴʥʦʝ ʠʤʝʝʪ 12 ʩʣʦʚʦʬʦʨʤ (2 ʯʠʩʣʘ, 6 

ʧʘʜʝʞʝʡ). ʇʦʵʪʦʤʫ ʙʳʣʦ ʨʝʰʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʯʘʩʪʦʪʥʦʛʦ ʘʥʘʣʠʟʘ ʦʩʥʦʚʫ ʠʩʭʦʜʥʦʛʦ ʩʣʦʚʘ. 

ʇʨʘʚʜʘ, ʚ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʪʝʨʤʠʥ çʦʩʥʦʚʘè ʥʝ ʚʩʝʛʜʘ ʠʤʝʝʪ ʪʦʪ ʞʝ ʩʤʳʩʣ, ʢʦʪʦʨʳʡ ʚʢʣʘ-

ʜʳʚʘʝʪʩʷ ʚ ʥʝʛʦ ʚ ʢʘʥʦʥʠʯʝʩʢʦʡ ʛʨʘʤʤʘʪʠʢʝ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʚ ʩʣʦʚʝ ʚʩʪʨʝʯʘʝʪʩʷ ʯʝʨʝʜʦʚʘʥʠʝ ʙʫʢʚ 

(ʩʠʜʝʪʴ ï ʩʠʞʫ, ʜʨʫʛ ï ʜʨʫʟʴʷ ʠ ʪ.ʧ.), ʪʦ ʦʩʥʦʚʦʡ (ʪʦʯʥʝʝ, ʢʚʘʟʠʦʩʥʦʚʦʡ [3], ʠʣʠ ʤʘʰʠʥʥʦʡ ʦʩʥʦʚʦʡ) ʚ 

ʵʪʠʭ ʩʣʫʯʘʷʭ ʚʳʩʪʫʧʘʝʪ ʯʘʩʪʴ ʩʣʦʚʘ ʥʝ ʪʦʣʴʢʦ ʙʝʟ ʩʣʦʚʦʠʟʤʝʥʠʪʝʣʴʥʳʭ ʤʦʨʬʝʤ, ʥʦ ʠ ʙʝʟ ʯʝʨʝʜʫʶ-

ʱʠʭʩʷ ʙʫʢʚ, ʪ.ʝ. ʩʠ# ʠ ʜʨʫ#, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʊʘʢʦʡ ʪʠʧ ʚʳʜʝʣʝʥʠʷ ʦʩʥʦʚ ʧʦʣʫʯʠʣ ʥʘʟʚʘʥʠʝ ʩʪʝʤʤʠʥ-

ʛʘ, ʪ.ʝ. ʚʦʟʚʝʜʝʥʠʷ ʨʘʟʥʳʭ ʩʣʦʚʦʬʦʨʤ ʢ ʦʜʥʦʡ ʢʚʘʟʠʦʩʥʦʚʝ. 

ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝʩʢʦʣʴʢʦ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʩʪʝʤʤʝʨʦʚ, ʢʦʪʦʨʳʝ ʨʝʘʣʠʟʦʚʘʥʳ ʧʦ ʨʘʟ-

ʣʠʯʥʳʤ ʧʨʠʥʮʠʧʘʤ ʠ ʜʦʧʫʩʢʘʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʩʪʝʤʤʠʥʛʘ ʥʝʩʫʱʝʩʪʚʫʶʱʠʭ ʩʣʦʚ ʨʫʩ-

ʩʢʦʛʦ ʷʟʳʢʘ. 

ʇʝʨʚʳʡ ʠʟ ʥʠʭ, ʥʦʩʷʱʠʡ ʥʘʟʚʘʥʠʝ Stemka [5], ʙʳʣ ʨʝʘʣʠʟʦʚʘʥ ɸʥʜʨʝʝʤ ʂʦʚʘʣʝʥʢʦ ʚ 2002 ʛʦʜʫ. 

ɸʣʛʦʨʠʪʤ ʦʩʥʦʚʘʥ ʥʘ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʤʦʜʝʣʠ: ʩʣʦʚʘ ʠʟ ʪʝʢʩʪʘ ʨʘʟʙʠʚʘʶʪʩʷ ʥʘ ʧʘʨʳ ʚʠʜʘ çʩʫʬʬʠʢʩè + 

çʦʢʦʥʯʘʥʠʝè, ʧʦʩʣʝ ʯʝʛʦ ʚʳʯʠʩʣʷʝʪʩʷ ʚʝʩ ʪʘʢʦʡ ʧʘʨʳ (ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʧʦʚʪʦʨʝʥʠʡ). ʋ ʧʨʦʨʘʥʞʠʨʦʚʘʥ-

ʥʳʡ ʧʦ ʫʙʳʚʘʥʠʶ ʚʝʩʘ ʤʘʩʩʠʚʘ ʜʘʥʥʳʭ ʦʪʩʝʢʘʶʪʩʷ ʜʘʥʥʳʝ ʚʝʨʦʷʪʥʦʩʪʴ ʢʦʪʦʨʳʭ ʤʝʥʴʰʝ 1/10000. ʈʝ-

ʟʫʣʴʪʘʪ ʦʙʨʘʙʦʪʢʠ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ, ʠ ʷʚʣʷʝʪʩʷ ʥʘʙʦʨ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʦʢʦʥʯʘʥʠʡ ʩ 

ʧʨʝʜʰʝʩʪʚʫʶʱʠʤʠ ʙʫʢʚʘʤʠ. ʇʨʠ ʨʘʟʙʦʨʝ, ʩʣʦʚʦ ʩʢʘʥʠʨʫʝʪʩʷ ʧʦ ʧʦʩʪʨʦʝʥʥʳʤ ʪʘʙʣʠʮʘʤ. 

ʉʣʝʜʫʶʱʠʡ ʩʪʝʤʤʝʨ ï MyStem [6], ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʀʣʴʸʡ ʉʝʛʘʣʦʚʠʯʝʤ ʚ 1998 ʦʩʥʦʚʘʥʥʳʡ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʫʬʬʠʢʩʘʣʴʥʦʛʦ ʜʝʨʝʚʘ. ʉʪʝʤʤʝʨ ʥʘ ʧʝʨʚʦʤ ʰʘʛʝ ʦʧʨʝʜʝʣʷʝʪ ʚʦʟʤʦʞʥʳʝ ʛʨʘʥʠʮʳ 

ʤʝʞʜʫ ʩʫʬʬʠʢʩʦʤ ʠ ʦʩʥʦʚʦʡ, ʧʦʩʣʝ ʯʝʛʦ ʚ ʩʣʦʚʘʨʝ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʚʝʨʢʘ ʥʘʣʠʯʠʷ ʦʩʥʦʚʳ ʚ ʩʣʦʚʘʨʝ. 

ɽʩʣʠ ʩʣʦʚʦ ʩʣʦʚʘʨʥʦʝ ï ʘʣʛʦʨʠʪʤ ʟʘʢʘʥʯʠʚʘʝʪ ʨʘʙʦʪʫ, ʠʥʘʯʝ ï ʧʝʨʝʭʦʜʠʪ ʢ ʩʣʝʜʫʶʱʝʤʫ ʨʘʟʙʠʝʥʠʶ. 

ɽʩʣʠ ʩʣʦʚʦ ʚ ʩʣʦʚʘʨʝ ʦʪʩʫʪʩʪʚʫʝʪ, ʪʦʛʜʘ ʧʦ ʠʤʝʶʱʝʡʩʷ ʦʩʥʦʚʝ, ʩʫʬʬʠʢʩʫ ʠ ʤʦʜʝʣʠ çʙʣʠʞʘʡ-

ʰʝʡè ʩʣʦʚʘʨʥʦʡ ʦʩʥʦʚʳ ʛʝʥʝʨʠʨʫʝʪʩʷ ʛʠʧʦʪʝʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʠʟʤʝʥʝʥʠʷ ʜʘʥʥʦʛʦ ʩʣʦʚʘ, ʢʦʪʦʨʘʷ ʟʘ-

ʧʦʤʠʥʘʝʪʩʷ, ʘ ʝʩʣʠ ʦʥʘ ʫʞʝ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʨʘʥʝʝ ï ʫʚʝʣʠʯʠʚʘʝʪ ʩʚʦʡ ʚʝʩ. ɽʩʣʠ ʩʣʦʚʦ ʪʘʢ ʠ ʥʝ ʙʳʣʦ 

ʥʘʡʜʝʥʦ ʚ ʩʣʦʚʘʨʝ ï ʜʣʠʥʘ ʪʨʝʙʫʝʤʦʛʦ ʦʙʱʝʛʦ ʦʢʦʥʯʘʥʠʷ ʦʩʥʦʚ ʫʤʝʥʴʰʘʝʪʩʷ ʥʘ ʝʜʠʥʠʮʫ, ʠʜʸʪ ʧʨʦ-

ʩʤʦʪʨ ʜʝʨʝʚʘ ʥʘ ʧʨʝʜʤʝʪ ʥʦʚʳʭ ʛʠʧʦʪʝʟ. ʊʘʢ ʧʨʦʜʦʣʞʘʝʪʩʷ ʧʦʢʘ ʜʣʠʥʘ ʦʙʱʝʛʦ çʭʚʦʩʪʘè ʜʦʩʪʠʛʘʝʪ 2, 

ʧʦʠʩʢ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʠ ʠʜʝʪ ʨʘʥʞʠʨʦʚʘʥʠʝ ʛʠʧʦʪʝʟ ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ: ʝʩʣʠ ʚʝʩ ʛʠʧʦʪʝʟʳ ʚ ʧʷʪʴ ʠ 

ʙʦʣʝʝ ʨʘʟ ʤʝʥʴʰʝ ʩʘʤʦʛʦ ʙʦʣʴʰʦʛʦ ʚʝʩʘ ï ʪʘʢʘʷ ʛʠʧʦʪʝʟʘ ʦʪʩʝʠʚʘʝʪʩʷ. ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʙʦʪʳ ʩʪʝʤʤʝʨʘ 

ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʠʚʰʠʡʩʷ ʥʘʙʦʨ ʛʠʧʦʪʝʟ ʜʣʷ ʥʝʩʫʱʝʩʪʚʫʶʱʝʛʦ ʠʣʠ ʦʜʥʘ ʛʠʧʦʪʝʟʘ ʜʣʷ ʩʣʦʚʘʨʥʦʛʦ ʩʣʦ-

ʚʘ. 
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ɼʣʷ ʩʪʝʤʤʠʥʛʘ ʙʳʣ ʚʳʙʨʘʥ ʩʪʝʤʤʝʨʘ ʇʦʨʪʝʨʘ [7], ʢʦʪʦʨʳʡ ʦʥ ʠʟʦʙʨʸʣ ʚ 1980 ʛʦʜʫ. ɸʣʛʦʨʠʪʤ 

ʄʘʨʪʠʥʘ ʧʦʨʪʝʨʘ ʥʝ ʠʩʧʦʣʴʟʫʝʪ ʙʘʟʳ ʦʩʥʦʚ ʩʣʦʚ, ʘ ʣʠʰʴ, ʧʨʠʤʝʥʷʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʷʜ ʧʨʘʚʠʣ, ʦʪ-

ʩʝʢʘʝʪ ʦʢʦʥʯʘʥʠʷ ʠ ʩʫʬʬʠʢʩʳ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʦʩʦʙʝʥʥʦʩʪʷʭ ʷʟʳʢʘ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʨʘʙʦʪʘʝʪ ʙʳʩʪʨʦ, ʥʦ 

ʥʝ ʚʩʝʛʜʘ ʙʝʟʦʰʠʙʦʯʥʦ. 

ʉʣʝʜʫʶʱʠʡ ʰʘʛ ï ʦʧʨʝʜʝʣʝʥʠʝ ʯʘʩʪʝʨʝʯʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʩʣʦʚʘ (ʯʘʩʪʝʨʝʯʥʳʡ ʪʝʛʠʥʛ) ʠ ʝʛʦ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʯʪʦ ʯʘʱʝ ʚʩʝʛʦ ʧʨʦʠʩʭʦʜʠʪ ʩ ʦʧʦʨʦʡ ʥʘ ʩʣʦʚʦʠʟʤʝʥʠʪʝʣʴʥʳʝ ʵʣʝ-

ʤʝʥʪʳ ʩʣʦʚʘ (ʤʘʰʠʥʥʳʝ ʦʢʦʥʯʘʥʠʷ). ʇʦ ʤʘʰʠʥʥʳʤ ʦʢʦʥʯʘʥʠʷʤ, ʚʭʦʜʷʱʠʤ ʚ ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʠʧʦʚʳʝ 

ʧʘʨʘʜʠʛʤʳ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʣʥʘʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʘʞʜʦʡ ʩʣʦʚʦʬʦʨʤʳ.  

ɺ ʮʝʣʦʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ: 

1) ʥʦʨʤʘʣʠʟʘʮʠʷ ʩʣʦʚʦʬʦʨʤ (ʩʪʝʤʤʠʥʛ); 

2) ʯʘʩʪʝʨʝʯʥʳʡ ʪʝʛʠʥʛ, ʪ.ʝ. ʫʢʘʟʘʥʠʝ ʯʘʩʪʠ ʨʝʯʠ ʜʣʷ ʢʘʞʜʦʡ ʩʣʦʚʦʬʦʨʤʳ ʚ ʪʝʢʩʪʝ; 

3) ʧʦʣʥʳʡ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ð ʧʨʠʧʠʩʳʚʘʥʠʝ ʛʨʘʤʤʘʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʣʦʚʦ-

ʬʦʨʤʝ.  

ʇʨʦʡʜʷ ʚʩʝ ʵʪʘʧʳ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʩʧʠʩʦʢ ʦʩʥʦʚ ʩʣʦʚ. ʀʩʢʣʶʯʘʷ ʠʟ 

ʥʝʛʦ çʤʘʣʦʟʥʘʯʠʤʳʝè ʩʣʦʚʘ ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʢʨʠʚʫʶ ʎʠʧʬʘ, ʧʦ ʢʦʪʦʨʦʡ ʚʦʟʤʦʞʥʦ ʦʪʩʣʝʜʠʪʴ ʢʘʢʠʝ 

ʩʣʦʚʘ ʙʳʣʠ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʫʧʦʪʨʝʙʣʷʝʤʳ ʚ ʪʝʩʪʝ, ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʧʦʩʪʨʦʠʪʴ ʩʧʠʩʦʢ ʥʝʦʙʭʦʜʠʤʳʭ 

ʢʣʶʯʝʚʳʭ ʩʣʦʚ. ʇʦ ʢʦʪʦʨʳʤ ʣʝʛʢʦ ʦʪʩʣʝʞʠʚʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʠ ʩʤʳʩʣʦʚʘʷ ʥʘʛʨʫʟʢʘ ʪʝʢʩʪʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʨʨʝʢʪʥʳʡ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʦʙʲʝʢʪʠʚʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ ʧʦʩʪʨʦʝʥʠʷ (ʠ ʧʦ-

ʥʠʤʘʥʠʷ) ʪʝʢʩʪʘ, ʧʦʠʩʢ ʢʣʶʯʝʚʳʭ ʩʣʦʚ ʤʦʞʝʪ ʧʦʤʦʯʴ ʢʘʢ ʯʠʪʘʪʝʣʶ ʜʣʷ ʣʫʯʰʝʛʦ ʧʦʥʠʤʘʥʠʷ ʪʝʢʩʪʘ, 

ʢʣʶʯʝʚʳʝ ʩʣʦʚʘ ʢʦʪʦʨʦʛʦ ʷʚʥʦ ʥʝʚʳʜʝʣʝʥʳ, ʪʘʢ ʠ ʘʚʪʦʨʫ ʜʣʷ ʧʨʦʚʝʨʢʠ çʧʦʥʠʤʘʝʤʦʩʪʠè ʩʦʟʜʘʥʥʦʛʦ 

ʠʤ ʩʘʤʠʤ ʪʝʢʩʪʘ. 
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ʅɸ ʇʈʀʄɽʈɽ ʊɽʄʓ çʅɽʁʈʆʅʅʓɽ ʉɽʊʀè 

ʄʝʥʪʘʣʴʥʳʝ ʢʘʨʪʳ ï ʪʝʭʥʠʢʘ ʚʠʟʫʘʣʠʟʘʮʠʠ ʤʳʰʣʝʥʠʷ ʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʩʧʦʩʦʙʳ ʝʸ ʟʘʧʠʩʠ. 

ʉʦʟʜʘʪʝʣʴ ʪʘʢʦʛʦ ʤʝʪʦʜʘ ʩʪʘʣ ʊʦʥʠ ɹʴʶʟʝʥ. ʆʥ ʩʯʠʪʘʣ, ʯʪʦ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʳʰʣʝ-

ʥʠʠ ʠ ʧʘʤʷʪʠ ʜʘʥʥʳʡ ʤʝʪʦʜ ʥʝʦʙʭʦʜʠʤ. ʅʘʚʝʨʥʦ ʚʩʝ ʧʦʥʠʤʘʶʪ, ʯʪʦ ʢʘʨʪʠʥʢʘ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ 

ʣʫʯʰʝ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʯʝʤ ʦʛʨʦʤʥʳʝ ʣʠʩʪʳ ʪʝʢʩʪʘ, ʥʦ ʥʝ ʚʩʝ ʧʦʥʠʤʘʶʪ, ʯʪʦ ʠʥʪʝʣʣʝʢʪ-ʢʘʨʪʘ ï ʵʪʦʥʝ 

ʧʨʦʩʪʦ ʢʘʨʪʠʥʢʘ, ʘ ʥʝʢʠʡ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʡ ʧʣʘʥ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʠʟ ʩʝʙʷ ʚʩʸ ʯʪʦ 

ʫʛʦʜʥʦ. ɿʘʯʘʩʪʫʶ ʢʘʨʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚ ʚʠʜʝ ʠʝʨʘʨʭʠʯʝʩʢʦʛʦ ʜʝʨʝʚʘ, ʥʦ ʤʦʛʫʪ ʩʦʩʪʦʷʪʴ ʠʟ ʙʝʩʯʠʩ-

ʣʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʬʠʛʫʨ, ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ. 

ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʚ ʦʙʣʘʩʪʠ ʩʦʟʜʘʥʠʷ ʤʝʥʪʘʣʴʥʳʭ ʢʘʨʪ ʟʘʥʠʤʘʣʠʩʴ ʤʥʦʛʠʝ ʫʯʝʥʳʝ. ʄ.ɽ. ɹʝʨ-

ʰʘʜʩʢʠʡ [1, 2] ʦʧʠʩʳʚʘʝʪ ʧʨʘʢʪʠʯʝʩʢʠʝ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʨʘʙʦʪʳ ʩ ʤʝʥʪʘʣʴʥʳʤʠ ʢʘʨʪʘʤʠ. ɺ 

ʩʪʘʪʴʝ ɽ.ɸ. ɹʘʣʳʙʝʨʜʠʥʘ [3] ʨʘʩʩʢʘʟʳʚʘʝʪ ʦ ʧʨʠʤʝʥʝʥʠʝ ʠʥʪʝʣʣʝʢʪ ʢʘʨʪ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʢʘʢ ʩʧʦʩʦʙʝ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʘʪʪʝʩʪʘʮʠʠ ʧʝʜʘʛʦʛʘ. ʉʧʦʩʦʙʳ ʧʨʠʤʝʥʝʥʠʷ ʤʝʥʪʘʣʴʥʳʭ ʢʘʨʪ ʠʩʩʣʝʜʦʚʘʣʠ ɽ.ɺ. ʗʟʦʚ-

ʩʢʠʭ ʠ ɽ.ʖ. ʅʝʯʝʧʫʨʝʥʢʦ [4]. ɻ.ʈ. ʍʫʩʘʠʥʦʚ ʚ ʩʪʘʪʴʝ [5] ʚʳʜʝʣʠʣ ʠ ʦʙʦʩʥʦʚʘʣ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʨʠʤʝ-

ʥʝʥʠʷ ʤʝʪʦʜʦʚ ʚʠʟʫʘʣʠʟʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʤʝʥʪʘʣʴʥʳʭ ʢʘʨʪ. 

ʈʘʩʩʤʦʪʨʠʤ ʚʦʟʤʦʞʥʳʡ ʩʧʦʩʦʙ ʦʙʫʯʝʥʠʷ ʪʝʦʨʠʠ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʩ ʧʦʤʦʱʴʶ ʩʦʟʜʘʥʠʷ ʤʝʥ-

ʪʘʣʴʥʦʡ ʢʘʨʪʳ. 
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ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʤʳ ʥʘʙʣʶʜʘʝʤ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʢ ʥʝʡʨʦʥʥʳʤ ʩʝʪʷʤ ʙʝʟ ʢʦʪʦʨʳʭ ʞʠʟʥʴ 

ʫʞʝ ʥʝʚʦʟʤʦʞʥʘ. ʅʝʡʨʦʥʥʳʝ ʩʝʪʠ ʟʘʪʨʘʛʠʚʘʶʪ ʤʥʦʛʠʝ ʩʬʝʨʳ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩ ʧʦʤʦʱʴʶ ʥʠʭ ʨʝʰʘʶʪ-

ʩʷ ʤʥʦʞʝʩʪʚʦ ʟʘʜʘʯ. ʊʘʢʦʡ ʫʩʧʝʭ ʦʥʠ ʧʦʣʫʯʠʣʠ ʚ ʩʚʷʟʠ ʩ ʣʸʛʢʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ. 

ɺ ʩʪʘʪʴʝ ʅ.ʉ. ʂʦʩʪʠʥ [6] ʜʦʩʪʘʪʦʯʥʦ ʯʝʪʢʦ ʦʧʠʩʘʣ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʡ 

ʩʝʪʝʡ. ʊʫʨʦʚʩʢʠʡ ʗ.ɸ., ʂʫʨʛʘʣʠʥ ʉ.ɼ., ɸʜʘʤʝʥʢʦ ɸ.ɸ. [7] ʧʨʦʚʝʣʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʨʦʛʨʘʤʤ-

ʥʳʭ ʩʠʩʪʝʤ, ʚ ʢʦʪʦʨʳʭ ʠʤʝʶʪʩʷ ʤʦʜʫʣʠ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. ʨʘʩʩʢʘʟʳʚʘʶʪ ʦ ʨʘʙʦʪʝ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤʠ 

ʥʝʡʨʦʥʥʳʤʠ ʩʝʪʷʤʠ. ʈʝʘʣʠʟʘʮʠʶ ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʠʭʩʷ ʢʘʨʪ ʠ ʩʝʪʝʡ ʂʦʭʦʥʝʥʘ ʧʨʠʚʝʣʠ ɸ.ɸ. ɺʠʥʩ ʠ 

ʈ.ʀ. ɹʘʞʝʥʦʚ [8]. 

ʏʪʦʙʳ ʨʘʩʢʨʳʪʴ ʪʝʤʫ ʅʝʡʨʦʥʥʳʝ ʩʝʪʠ. ʉʦʟʜʘʥʠʝ ʤʝʥʪʘʣʴʥʦʡ ʢʘʨʪʳ ʤʳ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʚʦʙʦʜʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʫʶ ʧʨʦʛʨʘʤʤʫ FreeMind. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʢʘʨʪʳ ʪʝʤʳ çʅʝʡʨʦʥʥʳʝ ʩʝʪʠè ʥʫʞʥʦ ʜʣʷ ʥʘʯʘʣʘ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʝʝ. ʅʝʡʨʦʥ-

ʥʳʝ ʩʝʪʠ ʜʝʣʷʪʩʷ ʥʘ: 

1) ʍʘʨʘʢʪʝʨ ʦʙʫʯʝʥʠʷ; 

2) ʅʘʩʪʨʦʡʢʘ ʚʝʩʦʚ; 

3) ʊʠʧ ʚʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ; 

4) ʇʨʠʤʝʥʷʝʤʘʷ ʤʦʜʝʣʴ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ; 

ʇʦʢʘʞʝʤ ʪʝʭʥʦʣʦʛʠʶ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʘ ʩ ʩʠʩʪʝʤʦʡ FreeMind, ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʪʦ-

ʨʦʡ ʦʥ ʠʟʫʯʠʪ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʪʝʤʳ çʅʝʡʨʦʥʥʳʝ ʩʝʪʠè. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʧʦʜʯʠʥʸʥʥʦʛʦ ʫʟʣʘ ʚ ʧʨʦʛʨʘʤʤʥʦʡ ʩʠʩʪʝʤʝ ʪʨʝʙʫʝʪʩʷ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ Insert ʠʣʠ 

ʥʘ ʧʨʘʚʫʶ ʢʥʦʧʢʫ ʤʳʰʠ ʠ ʚʚʝʩʪʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʥʝʦʙʭʦʜʠʤʳʝ ʧʦʥʷʪʠʷ (ʨʠʩ. 1). 

 

ʈʠʩ. 1. ʉʦʟʜʘʥʠʝ ʧʦʜʯʠʥʸʥʥʳʭ ʫʟʣʦʚ 

ʇʨʦʜʦʣʞʝʥʠʝ ʧʦʩʪʨʦʝʥʠʷ ʩʝʪʠ ʧʨʠʚʝʜʝʥʦ ʥʘ ʨʠʩ. 2. 
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ʈʠʩ. 2. ʇʨʦʜʦʣʞʝʥʠʝ ʩʦʟʜʘʥʠ ̫ʫʟʣʦʚ 

ʇʨʦʜʦʣʞʠʤ ʨʘʩʢʨʳʚʘʪʴ ʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʪʝʤʫ (ʨʠʩ. 2). 

 

ʈʠʩ. 3. ʂʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ʩʦʟʜʘʥʠ ̫MindMap ʥʘ ʪʝʤʫ çʅʝʡʨʦʥʥʳʝ ʩʝʪʠè 

ɺ ʠʪʦʛʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʳ ʧʦʣʫʯʠʣʠ ʤʝʥʪʘʣʴʥʫʶ ʢʘʨʪʫ ʩ ʨʘʩʢʨʳʪʠʝʤ ʪʝʤʳ çʅʝʡʨʦʥʥʳʝ ʩʝʪʠè. 

ɼʘʥʥʫʶ ʩʭʝʤʫ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʬʝʨʝ ʜʣʷ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ. 
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ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɸ.ʖ. ɼʨʦʟʜʦʚ, ʢʘʥʜ. ʬʠʟ.-ʤʘʪ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʛ. ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ, ɼʦʥʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʂʆʄʇʔʖʊɽʈʅʓɽ ʉʈɽɼʉʊɺɸ ɼʃʗ ʋʏɽʊɸ  
ʀ ɸʅɸʃʀɿɸ ɸʇʇɸʈɸʊʅʆ-ʇʈʆɻʈɸʄʄʅʓʍ ʉʈɽɼʉʊɺ 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʠ ʦʜʥʦ ʧʨʝʜʧʨʠʷʪʠʝ ʥʝ ʦʙʭʦʜʠʪʩʷ ʙʝʟ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦ-

ʣʦʛʠʡ. ʇʦʨʦʡ ʯʠʩʣʦ ʢʦʤʧʴʶʪʝʨʥʳʭ ʝʜʠʥʠʮ ʙʳʚʘʝʪ ʩʪʦʣʴ ʚʝʣʠʢʦ, ʯʪʦ ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʘʢʦʤ-ʣʠʙʦ ʫʩʪ-

ʨʦʡʩʪʚʝ ʩʪʘʥʦʚʠʪʩʷ ʧʦʣʫʯʠʪʴ ʦʯʝʥʴ ʪʨʫʜʥʦ ʙʝʟ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʦʛʨʦʤʥʳʡ ʚʳʙʦʨ ʨʘʟʣʠʯʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʫʪʠʣʠʪ ʜʣʷ ʩʙʦʨʘ ʠʥ-

ʬʦʨʤʘʮʠʠ ʦ ʩʠʩʪʝʤʝ ʢʦʤʧʴʶʪʝʨʘ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʘʪʴ ʧʦʣʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʢʘʢ ʦʙ ʘʧʧʘʨʘʪ-

ʥʳʭ, ʪʘʢ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʢʦʤʧʴʶʪʝʨʘ. ʊʘʢ ʞʝ ʙʣʘʛʦʜʘʨʷ ʵʪʠʤ ʧʨʦʛʨʘʤʤʘʤ ʤʦʞʥʦ ʧʦ-

ʣʫʯʠʪ ʩʚʝʜʝʥʠʷ ʦ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ, ʯʠʩʣʦ ʠʩʧʦʣʴʟʫʝʤʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʝ ʥʘ ʧʨʝʜʧʨʠʷʪʠʝ. ʄʦʞ-

ʥʦ ʦʪʩʣʝʜʠʪʴ ʩʦʩʪʦʷʥʠʝ ʵʪʦʡ ʪʝʭʥʠʢʠ, ʧʦʣʫʯʘʪʴ ʦʪʯʝʪʳ ʠ ʧʨʦʚʦʜʠʪʴ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ.  

ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʥʘʧʦʣʥʷʶʪ ʩʚʦʶ ʙʘʟʫ ʜʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʝʡ, ʧʦ-

ʣʫʯʝʥʥʦʡ ʩʪʦʨʦʥʥʠʤʠ, ʢʦʤʤʝʨʯʝʩʢʠʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʤʠ ʩʙʦʨ ʩʚʝʜʝʥʠʡ ʦ ʢʦʥʬʠʛʫ-

ʨʘʮʠʠ ʢʦʤʧʴʶʪʝʨʘ. ɼʘʥʥʘʷ ʬʫʥʢʮʠʷ ʨʝʘʣʠʟʫʝʪʩʷ ʢʘʢ ʠʤʧʦʨʪ ʜʘʥʥʳʭ, ʯʪʦ ʜʝʣʘʝʪ ʩʠʩʪʝʤʫ ʟʘʚʠʩʠʤʦʡ 

ʦʪ ʪʘʢʠʭ ʧʨʠʣʦʞʝʥʠʡ.  

ʉʨʝʜʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʯʝʪʘ ʢʦʤʧʴʶʪʝʨʦʚ ʥʘ ʧʨʝʜ-

ʧʨʠʷʪʠʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʥʘ ʦʩʥʦʚʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ çʇʨʝʜ-

ʧʨʠʷʪʠʝ 1ʉè ʠ ʧʨʦʛʨʘʤʤʘ ɸʉ çʂʆʈʋʉè. ʆʙʟʦʨ ʜʘʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʥʠʭ ʦʪʩʫʪʩʪʚʫʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʤʝʱʝʥʠʷ ʫʩʪʨʦʡʩʪʚ ʥʘ ʢʘʨʪʝ, ʘ ʪʘʢʞʝ ʢʘʢʠʝ-ʣʠʙʦ ʩʨʝʜʩʪʚʘ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ.  

ʉʨʝʜʠ ʟʘʨʫʙʝʞʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʩʪʦʠʪ ʚʳʜʝʣʠʪʴ ʧʨʦʛʨʘʤʤʫ Hardware Inspector. 

ʇʨʦʛʨʘʤʤʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʫʯʝʪʘ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ ʠ ʠʥʦʛʦ ʦʙʦʨʫʜʦ-

ʚʘʥʠʷ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ.  

ʆʩʥʦʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʛʨʘʤʤʳ:  

¶ ʋʯyʪ ʨʘʙʦʯʠʭ ʤʝʩʪ ʩ ʜʝʪʘʣʠʟʘʮʠʝʡ ʜʦ ʦʪʜʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ. ʅʘ ʢʘʞʜʦʝ ʫʩʪʨʦʡʩʪʚʦ ʟʘʚʦʜʠʪʩʷ 
ʧʘʩʧʦʨʪ, ʚ ʢʦʪʦʨʦʤ ʦʪʨʘʞʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʝʛʦ ʧʦʢʫʧʢʝ, ʪʝʭʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʘʭ, ʠʩʪʦʨʠʠ ʝʛʦ ʧʝ-

ʨʝʤʝʱʝʥʠʡ ʧʦ ʨʘʙʦʯʠʤ ʤʝʩʪʘʤ ʠ ʨʝʤʦʥʪʘ;  

¶ ɼʨʝʚʦʚʠʜʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʠ ʨʘʙʦʯʠʭ ʤʝʩʪ. ʋʩʪʨʦʡʩʪʚʘ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʨʘ-

ʙʦʯʝʤ ʤʝʩʪʝ, ʪʘʢʞʝ ʠʤʝʷ ʠʝʨʘʨʭʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ. ʅʘʧʨʠʤʝʨ, ʤʘʪʝʨʠʥʩʢʘʷ ʧʣʘʪʘ ʥʘʭʦʜʠʪʩʷ ʚʥʫʪʨʠ 

ʢʦʨʧʫʩʘ,  

¶ CPU - ʚʥʫʪʨʠ ʤʘʪʝʨʠʥʩʢʦʡ ʧʣʘʪʳ, ʘ ʩʠʩʪʝʤʘ ʦʭʣʘʞʜʝʥʠʷ ï ʚʥʫʪʨʠ ʧʨʦʮʝʩʩʦʨʘ;  

¶ ʌʘʢʪ ʧʝʨʝʤʝʱʝʥʠʷ ʫʩʪʨʦʡʩʪʚʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʟʘʥʦʩʠʪʩʷ ʚ ʠʩʪʦʨʠʶ ʢʘʞʜʦʛʦ ʫʩʪʨʦʡʩʪʚʘ;  

¶ ʇʦ ʢʘʞʜʦʤʫ ʫʩʪʨʦʡʩʪʚʫ ʚʝʜʝʪʩʷ ʠʩʪʦʨʠʷ ʨʝʤʦʥʪʘ ʠ ʜʨʫʛʠʭ ʨʘʙʦʪ ʧʦ ʝʛʦ ʦʙʩʣʫʞʠʚʘʥʠʶ;  

¶ ʉʦʩʪʘʚʣʝʥʠʝ ʦʪʯʝʪʦʚ;  

¶ ʇʦʜʜʝʨʞʠʚʘʝʪʩʷ ʨʘʙʦʪʘ ʚ ʩʝʪʠ, ʪ.ʝ. ʩ ʦʜʥʠʤʠ ʜʘʥʥʳʤʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʩʨʘʟʫ 
ʥʝʩʢʦʣʴʢʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ;  

¶ ɺ ʧʨʦʛʨʘʤʤʫ ʟʘʣʦʞʝʥ ʤʝʭʘʥʠʟʤ ʢʦʥʪʨʦʣʷ ʮʝʣʦʩʪʥʦʩʪʠ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ;  

¶ ʋʯʝʪ ʛʘʨʘʥʪʠʡʥʳʭ ʩʨʦʢʦʚ ʥʘ ʪʝʭʥʠʢʫ ʩ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝʤ ʠʭ ʦʢʦʥʯʘʥʠʷ;  
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¶ ʋʯyʪ ʙʫʭʛʘʣʪʝʨʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʢʫʧʣʝʥʥʦʡ ʪʝʭʥʠʢʝ (ʢʦʛʜʘ, ʛʜʝ, ʫ ʢʦʛʦ ʠ ʧʦ ʢʘʢʠʤ ʜʦʢʫ-

ʤʝʥʪʘʤ ʢʫʧʣʝʥʘ);  

¶ ʋʯʝʪ ʠʥʚʝʥʪʘʨʥʳʭ ʥʦʤʝʨʦʚ, ʢʦʪʦʨʳʝ, ʧʨʠ ʞʝʣʘʥʠʠ, ʤʦʞʥʦ ʧʨʠʩʚʦʠʪʴ ʢʘʞʜʦʤʫ ʫʩʪʨʦʡʩʪʚʫ;  

¶ ʀʥʬʦʨʤʘʮʠʷ ʧʦ ʨʘʙʦʯʝʤʫ ʤʝʩʪʫ: ʦʪʚʝʪʩʪʚʝʥʥʦʝ ʣʠʮʦ, IP-ʘʜʨʝʩʘ, ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʧʨʦʬʠʣʘʢ-

ʪʠʢʠ ʠ ʧʨ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʪʦʪ ʤʦʤʝʥʪ, ʯʪʦ ʟʘʧʦʣʥʝʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʝʡ ʦʙ ʫʩʪʨʦʡʩʪʚʘʭ ʧʨʦ-

ʚʦʜʠʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʦʨʦʥʥʠʭ ʧʨʦʛʨʘʤʤ, ʪʘʢʠʭ ʢʘʢ ASRTA, ASTRA 32, EVEREST, ʢʦʪʦʨʳʝ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʦʙʨʝʪʘʪʴ ʦʪʜʝʣʴʥʦ ʠ ʦʥʠ ʷʚʣʷʶʪʩʷ ʧʣʘʪʥʳʤʠ. 

ɺ ʪʘʙʣʠʮʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʝ ʧʨʦʛʨʘʤʤʳ: 
ʊʘʙʣʠʮʘ 1 

ʆʙʟʦʨ ʧʨʦʛʨʘʤʤ 

ʅʘʟʚʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ 
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Everest - - + + + + - - Shareware 

Belarc Advisor - - + + - - - - freeware 

HWinFO - - + - + + - - freeware 

SIW - - + + - + - - freeware 

PC Wizard - - + - - + - - freeware 

Speccy - - + - - + - - freeware 

Lansweeper + - + + + + + - freeware 

Hardware Inspector + + + + + + + - Shareware 

 
ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʝʨʝʯʥʷ ʦʩʥʦʚʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʧʨʦʛʨʘʤʤʘ Hardware Inspector ʦʙʣʘʜʘʝʪ ʙʦʣʴ-

ʰʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴʶ, ʯʪʦ, ʢʦʥʝʯʥʦ, ʚʳʜʝʣʷʝʪ ʝʝ ʩʨʝʜʠ ʢʦʥʢʫʨʝʥʪʦʚ. ɽʩʪʴ ʫ ʵʪʦʡ ʧʨʦʛʨʘʤʤʳ ʝʱʝ 

ʦʜʥʘ ʚʦʟʤʦʞʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʥʝʩʦʤʥʝʥʥʦ ʦʪʣʠʯʘʝʪ ʝʝ ʦʪ ʚʩʝʭ ʧʦʭʦʞʠʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ï 

ʬʫʥʢʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʢʘʨʪʳ ʧʦʤʝʱʝʥʠʡ ʠ ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʪʝʭʥʠʢʠ.  

ʇʨʦʚʝʜʝʥʥʳʡ ʦʙʟʦʨ ʧʨʦʜʫʢʪʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʪʘʢʦʝ ʨʝʰʝʥʠʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʪʦʣʴʢʦ ʚ Hardware 

Inspector, ʧʦʵʪʦʤʫ ʩʪʦʠʪ ʨʘʩʩʤʦʪʨʝʪʴ ʵʪʫ ʬʫʥʢʮʠʶ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ. 

ʉʦʟʜʘʚʘʷ ʤʦʜʝʣʴ ʩʚʦʝʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʧʨʦʛʨʘʤʤʝ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʠʩʧʦʣʴʟʫʝʪ ʠʝʨʘʨʭʠʯʝʩʢʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʦʪʜʝʣʦʚ. ʅʘʯʠʥʘʷ ʩ ʩʦʟʜʘʥʠʷ ʛʣʘʚʥʦʛʦ ʫʟʣʘ ʠʝʨʘʨʭʠʠ ʩ ʥʘʟʚʘʥʠʝʤ ʧʨʝʜʧʨʠ-

ʷʪʠʷ, ʧʦʩʪʝʧʝʥʥʦ ʫʨʦʚʥʠ ʦʧʫʩʢʘʶʪʩʷ ʜʦ ʢʦʥʢʨʝʪʥʳʭ ʦʪʜʝʣʦʚ ʩʦ ʩʚʦʠʤʠ ʢʘʙʠʥʝʪʘʤʠ ʠ ʜʘʞʝ ʢʦʨʠʜʦ-

ʨʘʤʠ. ɿʘʪʝʤ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʥʘ ʢʘʨʪʝ ʦʪʦʙʨʘʟʠʪʴ ʛʨʘʥʠʮʳ ʢʦʥʢʨʝʪʥʦʛʦ ʧʦʤʝʱʝʥʠʷ ʠʣʠ ʦʪʜʝʣʘ, ʥʝʦʙ-

ʭʦʜʠʤʦ ʠʤʧʦʨʪʠʨʦʚʘʪʴ ʢʘʨʪʠʥʢʫ ʚ ʬʦʨʤʘʪʝ PNG, ʢʦʪʦʨʘʷ ʠ ʙʫʜʝʪ ʩʭʝʤʦʡ ʧʦʤʝʱʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʩʦʟʜʘʚʘʷ ʢʘʞʜʦʝ ʦʪʜʝʣʴʥʦʝ ʧʦʤʝʱʝʥʠʝ, ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʚʘʪʴ ʜʣʷ ʥʝʛʦ ʬʘʡʣ ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ ʧʣʘʥʘ. 

ʊʘʢʦʡ ʧʣʘʥ ʤʦʞʥʦ ʩʦʟʜʘʪʴ, ʠʩʧʦʣʴʟʫʷ ʩʪʦʨʦʥʥʠʝ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ ʜʣʷ ʨʘʙʦʪʳ ʩ ʠʟʦʙʨʘʞʝʥʠʷ-

ʤʠ, ʢʘʢ Paint, ʪʘʢ ʠ MS VISIO ʠʣʠ ʜʨʫʛʦʡ ʛʨʘʬʠʯʝʩʢʦʡ ʨʝʜʘʢʪʦʨ. ɺ ʜʝʤʦʚʝʨʩʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʟʦʙʨʘ-

ʞʝʥʠʷ, ʩʦʟʜʘʥʥʳʝ ʚ MS VISIO, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʙʦʣʝʝ ʨʝʘʣʠʩʪʠʯʥʳʤʠ ʠ ʜʝʪʘʣʴʥʳʤʠ. ʆʜʥʘʢʦ ʧʨʠʦʙʨʝ-

ʪʘʪʴ ʚʤʝʩʪʝ ʩ Hardware Inspector ʧʨʦʛʨʘʤʤʫ MS Visio ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʤʝʱʝʥʠʷ ʚʳʛʣʷʜʝʣʠ ʥʘʪʫ-

ʨʘʣʴʥʦ, ʙʫʜʝʪ ʜʦʨʦʛʦʩʪʦʷʱʠʤ ʨʝʰʝʥʠʝʤ. 

ʇʦʜʚʦʜʷ ʠʪʦʛ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʦʛʨʘʤʤʦʡ 

Hardware Inspector, ʩʣʝʜʫʝʪ ʩʢʘʟʘʪʴ, ʯʪʦ ʪʘʢʦʝ ʨʝʰʝʥʠʝ ʷʚʣʷʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ 

ʥʘʜ ʩʚʦʠʤʠ ʢʦʥʢʫʨʝʥʪʘʤʠ, ʵʪʦ ʨʝʰʝʥʠʝ ʝʜʠʥʩʪʚʝʥʥʦ ʥʘʡʜʝʥʥʦʝ. ʇʦ ʧʦʚʦʜʫ ʚʦʟʤʦʞʥʦʩʪʝʡ ʛʨʘʬʠʯʝ-

ʩʢʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ ʥʘ ʢʘʨʪʝ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʠʤʝʶʱʝʝʩʷ ʦʛʨʘʥʠʯʝʥʠʝ ð 

ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʛʨʘʬʠʯʝʩʢʠ ʥʘ ʧʣʘʥʝ ʧʝʨʝʤʝʩʪʠʪʴ ʫʩʪʨʦʡʩʪʚʦ (ʢʦʤʧʴʶʪʝʨ, ʧʨʠʥʪʝʨ ʠ ʪ.ʜ.) ʠʟ ʦʜʥʦʛʦ 

ʦʪʜʝʣʘ ʚ ʜʨʫʛʦʡ. ɼʣʷ ʵʪʦʡ ʦʧʝʨʘʮʠʠ ʪʨʝʙʫʝʪʩʷ ʚʥʦʩʠʪʴ ʠʟʤʝʥʝʥʠʷ ʚ ʪʘʙʣʠʮʝ, ʛʜʝ ʭʨʘʥʷʪʩʷ ʘʪʨʠʙʫʪʳ 

ʜʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝ ʥʘ ʢʘʨʪʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʨʝʤʝʱʘʪʴ ʫʩʪʨʦʡʩʪʚʦ ʥʘ 

ʢʘʨʪʝ ʤʦʞʥʦ ʣʠʰʴ ʚ ʧʨʝʜʝʣʘʭ ʝʛʦ ʧʦʤʝʱʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʧʨʦʩʪʦ ʧʝʨʝʩʪʘʚʠʪʴ ʝʛʦ ʥʘ ʜʨʫʛʦʡ ʩʪʦʣ. ʉʣʝ-

ʜʫʶʱʝʝ ʦʛʨʘʥʠʯʝʥʠʝ ð ʢʘʞʜʦʝ ʧʦʤʝʱʝʥʠʝ ʨʝʘʣʠʟʦʚʘʥʦ ʚ ʚʠʜʝ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ. ʕʪʦ ʥʝ 

ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʩʪʘʚʠʪʴ ʧʦʣʥʳʡ ʧʣʘʥ ʟʜʘʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ, ʛʜʝ ʢʘʞʜʦʡ ʦʪʜʝʣ ʙʫʜʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ 

ʦʙʲʝʢʪʦʤ, ʠʤʝʶʱʠʤ ʩʚʦʠ ʛʨʘʥʠʮʳ, ʧʣʦʱʘʜʴ, ʧʝʨʠʤʝʪʨ. ɺ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʩʪʦʛʦ ʠʟʦʙʨʘʞʝ-

ʥʠʷ ʦʪʩʫʪʩʪʚʫʶʪ ʪʘʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʢʘʢ: ʪʨʝʙʫʝʤʘʷ ʜʣʠʥʘ ʩʝʪʝʚʦʛʦ ʢʘʙʝʣʷ, 

ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʤʝʞʜʫ ʚʳʙʨʘʥʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʩʚʦʙʦʜʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ ʫʩʪʘ-
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ʥʦʚʢʠ ʥʦʚʦʛʦ ʩʝʨʚʝʨʘ, ʠʣʠ ʦʪʚʝʯʘʝʪ ʣʠ ʨʘʩʧʦʣʦʞʝʥʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʫʩʪʨʦʡʩʪʚ ʥʦʨʤʘʤ ʪʝʭʥʠʢʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʦʙʟʦʨ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʠʤʝʶʱʠʝʩʷ ʨʝʰʝʥʠʷ ʧʨʝʜʣʘʛʘʶʪ ʪʦʣʴʢʦ 

ʬʫʥʢʮʠʠ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʙʝʟ ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʚʠʟʫʘʣʠʟʘʮʠʠ ʥʘ ʢʘʨ-

ʪʝ, ʘ ʪʘʢʞʝ ʨʘʟʥʦʛʦ ʨʦʜʘ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ. 

ʋɼʂ 623.2.045.772.12 

ɽ.ʆ. ʃʝʙʝʜʝʚʘ, ʩʪʫʜʝʥʪ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʆ.ɹ. ʃʝʙʝʜʝʚ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʛ. ʊʘʛʘʥʨʦʛ, ʀʥʩʪʠʪʫʪ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʖʞʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʈɽʐɽʅʀɽ ʊʈɸʅʉʇʆʈʊʅʆʁ ɿɸɼɸʏʀ ʍʀʏʂʆʂɸ  
ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ɻɽʅɽʊʀʏɽʉʂʀʍ ʇʈʆʎɽɼʋʈ 

ɿʘʜʘʯʘ ʍʠʯʢʦʢʘ ʷʚʣʷʝʪʩʷ ʯʘʩʪʥʳʤ ʩʣʫʯʘʝʤ ʢʣʘʩʩʠʯʝʩʢʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʟʘʜʘʯʠ, ʦʜʥʘʢʦ ʨʘʟʨʘ-

ʙʦʪʢʘ ʥʦʚʳʭ ʦʧʪʠʤʠʟʘʮʠʦʥʥʳʭ ʧʨʦʮʝʜʫʨ, ʚ ʩʚʷʟʠ ʩ ʚʦʟʥʠʢʘʶʱʠʤʠ ʥʦʚʳʤʠ ʪʝʥʜʝʥʮʠʷʤʠ ʥʘ ʪʨʘʥʩ-

ʧʦʨʪʝ, ʷʚʣʷʝʪʩʷ ʟʘʜʘʯʝʡ ʘʢʪʫʘʣʴʥʦʡ [1, ʩ. 14]. 

ʉʫʪʴ ʟʘʜʘʯʠ ʍʠʯʢʦʢʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ [2, ʩ. 28]. 

ʀʤʝʝʪʩʷ m ʧʦʨʪʦʚ ʦʪʧʨʘʚʣʝʥʠʷ xi ʠ n ʧʦʨʪʦʚ ʥʘʟʥʘʯʝʥʠʷ yj. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʧʦʨʪʫ xi ʧʝʨʚʦʥʘ-

ʯʘʣʴʥʦ ʠʤʝʝʪʩʷ ai ʩʫʜʦʚ, ʯʪʦ bi ʩʫʜʦʚ ʜʦʣʞʥʦ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʦ ʚ ʧʦʨʪ yj ʠ ʯʪʦ, ʢʨʦʤʝ ʪʦʛʦ, ʪʨʘʥʩʧʦʨʪ-

ʥʳʝ ʨʘʩʭʦʜʳ ʧʨʠ ʢʘʞʜʦʤ ʨʝʡʩʝ ʠʟ ʧʦʨʪʘ xi ʚ ʧʦʨʪ yj ʨʘʚʥʷʶʪʩʷ dij ʣʠʨʘʤ. ʅʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʢʦ-

ʣʠʯʝʩʪʚʦ űijʩʫʜʦʚ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʳ ʠʟ ʧʦʨʪʘ xi ʚ ʧʦʨʪ yj ʪʘʢ, ʯʪʦʙʳ ʦʙʱʘʷ ʩʪʦʠʤʦʩʪʴ 

ʚʩʝʭ ʧʝʨʝʚʦʟʦʢ ʦʢʘʟʘʣʘʩʴ ʥʘʠʤʝʥʴʰʝʡ [1, ʩ. 22; 3, ʩ.47]. 
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ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʮʝʣʦʯʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ űij, ʧʨʠ ʢʦʪʦʨʳʭ 

ʬʫʥʢʮʠʷ ʇ ʜʦʩʪʠʛʘʝʪ ʤʠʥʠʤʫʤʘ, ʫʯʠʪʳʚʘʷ ʧʨʠ ʵʪʦʤ, ʯʪʦ ʧʝʨʝʤʝʥʥʳʝ ʧʦʜʯʠʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʤ ʫʩʣʦ-
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ʛʜʝ űij>0 ʜʣʷ ʢʘʞʜʦʛʦ i ʠ j, ʛʜʝ, ʢʘʢ ʦʯʝʚʠʜʥʦ, aiʠ bj ï ʮʝʣʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʯʠʩʣʘ. 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʍʠʯʢʦʢʘ. ʆʩʥʦʚʥʦʝ 

ʦʪʣʠʯʠʝ ʛʝʥʝʪʠʯʝʩʢʠʭ ʘʣʛʦʨʠʪʤʦʚ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʘʣʛʦʨʠʪʤ ʨʘʙʦʪʘʝʪ ʩ ʤʥʦʞʝʩʪʚʦʤ ʨʝʰʝʥʠʡ (ʧʦ-

ʧʫʣʷʮʠʝʡ), ʨʝʰʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʟʘʢʦʜʠʨʦʚʘʥʥʦʤ ʚʠʜʝ (ʚ ʚʠʜʝ ʭʨʦʤʦʩʦʤʳ) ʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʦ-

ʚʳʭ ʨʝʰʝʥʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʛʝʥʝʪʠʯʝʩʢʠʝ ʦʧʝʨʘʪʦʨʳ [4, ʩ. 52; 5, ʩ. 3ï30]. 

ʉʫʪʴ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʍʠʯʢʦʢʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶ-

ʱʝʤ. 

1. ʍʨʦʤʦʩʦʤʘ ʩʦʩʪʦʠʪ ʠʟ ʛʝʥʦʚ. ʈʘʟʤʝʨ ʭʨʦʤʦʩʦʤʳ ʨʘʚʝʥ ʢʦʣʠʯʝʩʪʚʫ ʧʫʥʢʪʦʚ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ 

ʙʫʜʝʪ ʧʨʦʭʦʜʠʪʴ ʧʫʪʴ ʧʣʶʩ ʜʚʘ ʛʝʥʘ. ɿʥʘʯʝʥʠʝ ʧʝʨʚʦʛʦ ʛʝʥʘ ʨʘʚʥʦ ʥʦʤʝʨʫ ʚʝʨʰʠʥʳ ʚ ʛʨʘʬʦʚʦʤ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʠ ʤʦʜʝʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʫʥʢʪʫ ʦʪʧʨʘʚʣʝʥʠʷ. ɿʥʘʯʝʥʠʝ ʧʦʩʣʝʜʥʝʛʦ ʛʝʥʘ ʨʘʚʥʦ ʥʦʤʝʨʫ 

ʚʝʨʰʠʥʳ ʚ ʛʨʘʬʦʚʦʡ ʤʦʜʝʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʫʥʢʪʫ ʥʘʟʥʘʯʝʥʠʷ. 

2. ɿʘʜʘʝʪʩʷ ʨʘʟʤʝʨ ʠʩʭʦʜʥʦʡ ʧʦʧʫʣʷʮʠʠ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʥʘʯʘʣʴʥʦʡ ʧʦʧʫʣʷʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʩʪʨʘʪʝʛʠʷ çʦʜʝʷʣʘè ï ʠʩʭʦʜʥʦʝ ʤʥʦʞʝʩʪʚʦ ʨʝʰʝʥʠʡ ʚʢʣʶʯʘʝʪ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ ʨʝʰʝʥʠʡ. 

3. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʥʦʚʳʭ ʨʝʰʝʥʠʡ ʧʨʠ ʨʘʙʦʪʝ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝ-

ʜʫʶʱʠʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʦʧʝʨʘʪʦʨʳ: 

¶ ʆʧʝʨʘʪʦʨ ʢʨʦʩʩʠʥʛʦʚʝʨʘ ï ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʙʤʝʥʝ ʛʦʤʦʣʦʛʠʯʥʳʭ ʛʝʥʦʚ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʫ ʜʚʫʭ 

ʭʨʦʤʦʩʦʤ, ʧʨʠʯʝʤ ʧʝʨʚʳʝ ʠ ʧʦʩʣʝʜʥʠʝ ʛʝʥʳ ʭʨʦʤʦʩʦʤ ʥʝ ʫʯʘʩʪʚʫʶʪ ʚ ʦʙʤʝʥʝ, ʪʘʢ ʢʘʢ ʷʚʣʷʶʪʩʷ ʟʥʘ-

ʯʝʥʠʷʤʠ ʧʫʥʢʪʘ ʦʪʧʨʘʚʣʝʥʠʷ ʠ ʧʫʥʢʪʘ ʥʘʟʥʘʯʝʥʠʷ ʧʫʪʠ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤʦ ʦʪʳʩʢʘʪʴ. ɺʳʙʦʨ ʭʨʦ-

ʤʦʩʦʤ ʠʟ ʠʩʭʦʜʥʦʡ ʧʦʧʫʣʷʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʤʝʪʦʜʘ. 
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¶ ʆʧʝʨʘʪʦʨ ʤʫʪʘʮʠʠ ïʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʟʤʝʥʝʥʠʠ ʟʥʘʯʝʥʠʷ ʛʝʥʦʚ. ɿʥʘʯʝʥʠʷʤʠ ʛʝʥʦʚ ʷʚʣʷʶʪʩʷ 

ʥʦʤʝʨʘ ʚʝʨʰʠʥ ʚ ʛʨʘʬʦʚʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʤʦʜʝʣʠ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʧʨʦʤʝʞʫʪʦʯʥʳʤʠ ʧʫʥʢʪʘʤʠ, 

ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʙʫʜʝʪ ʧʨʦʭʦʜʠʪʴ ʧʫʪʴ ʤʝʞʜʫ ʧʫʥʢʪʦʤ ʦʪʧʨʘʚʣʝʥʠʷ ʠ ʧʫʥʢʪʦʤ ʥʘʟʥʘʯʝʥʠʷ. ʀʟ ʧʦʧʫʣʷ-

ʮʠʠ ʭʨʦʤʦʩʦʤ ʧʨʠ ʧʦʤʦʱʠ ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʤʝʪʦʜʘ ʚʳʙʠʨʘʝʪʩʷ ʭʨʦʤʦʩʦʤʘ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʧʦʜʚʝʨʛʘʪʴ-

ʩʷ ʦʧʝʨʘʮʠʠ ʤʫʪʘʮʠʠ. 

¶ ʕʣʠʪʥʘʷ ʩʝʣʝʢʮʠʷ ïʩʦʩʪʦʠʪ ʚ ʚʳʙʦʨʝ ʠʟ ʧʦʧʫʣʷʮʠʠ ʣʫʯʰʝʛʦ ʨʝʰʝʥʠʷ. ʇʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ 

ʦʧʝʨʘʪʦʨʘ ʢʨʦʩʩʠʥʛʦʚʝʨʘ ʠ ʦʧʝʨʘʪʦʨʘ ʤʫʪʘʮʠʠ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʝʡ ʜʘʝʤ ʦʮʝʥʢʫ ʢʘʞ-

ʜʦʤʫ ʠʟ ʨʝʰʝʥʠʡ ʠ ʦʪʙʠʨʘʝʤ ʩ ʧʦʤʦʱʴʶ ʦʧʝʨʘʪʦʨʘ ʵʣʠʪʥʦʡ ʩʝʣʝʢʮʠʠ ʨʝʰʝʥʠʷ, ʧʦʣʫʯʠʚʰʠʝ ʥʘʠʙʦʣʝʝ 

ʚʳʩʦʢʫʶ ʦʮʝʥʢʫ [6, ʩ. 416; 7, ʩ. 274]. 

ʎʝʣʝʚʘʷ ʬʫʥʢʮʠʷʩʦʩʪʦʠʪ ʚ ʤʠʥʠʤʠʟʘʮʠʠ ʩʪʦʠʤʦʩʪʠ ʠʟʜʝʨʞʝʢ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʝʨʝʚʦʟʢʘʤʠ ʛʨʫʟʦʚ, 

ʪ.ʝ. ʥʘʭʦʞʜʝʥʠʠ ʤʠʥʠʤʘʣʴʥʦʛʦ ʧʫʪʠ ʤʝʞʜʫ ʧʫʥʢʪʦʤ ʦʪʧʨʘʚʣʝʥʠʷ ʠ ʧʫʥʢʪʦʤ ʥʘʟʥʘʯʝʥʠʷ. 

ɻʝʥʝʪʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʍʠʯʢʦʢʘ. 

1. ɿʘʜʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ: 

- ʚʝʨʦʷʪʥʦʩʪʴ ʢʨʦʩʩʠʥʛʦʚʝʨʘ; 

- ʚʝʨʦʷʪʥʦʩʪʴ ʤʫʪʘʮʠʠ; 

- ʢʦʣʠʯʝʩʪʚʦ ʠʪʝʨʘʮʠʡ; 

- ʨʘʟʤʝʨ ʧʦʧʫʣʷʮʠʠ; 

- ʜʣʠʥʘ ʭʨʦʤʦʩʦʤʳ. 

2. ʆʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʚʦʜ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ:  

- ʢʦʣʠʯʝʩʪʚʦ ʧʦʨʪʦʚ; 

- ʢʦʣʠʯʝʩʪʚʦ ʩʫʜʦʚ; 

- ʩʪʦʠʤʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʳʭ ʨʘʩʭʦʜʦʚ ʥʘ 1 ʢʤ. ʧʫʪʠ. 

3. ʌʦʨʤʠʨʦʚʘʥʠʝ ʠʩʭʦʜʥʦʡ ʧʦʧʫʣʷʮʠʠ. 

4. ɺʳʯʠʩʣʝʥʠʝ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ ʜʣʷ ʢʘʞʜʦʡ ʭʨʦʤʦʩʦʤʳ, ʚʭʦʜʷʱʝʡ ʚ ʠʩʭʦʜʥʫʶ ʧʦʧʫʣʷʮʠʶ. 

5. ɺʳʧʦʣʥʝʥʠʝ ʦʧʝʨʘʪʦʨʘ ʵʣʠʪʥʦʡ ʩʝʣʝʢʮʠʠ, ʪ.ʝ. ʚʳʙʦʨ ʠʟ ʠʩʭʦʜʥʦʡ ʧʦʧʫʣʷʮʠʠ ʭʨʦʤʦʩʦʤʳ ʩ 

ʤʠʥʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ. 

6. ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʧʠʩʢʘ ʭʨʦʤʦʩʦʤ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʣʫʯʰʠʭ ʨʝʰʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʭʦʜʝ ʚʳ-

ʧʦʣʥʝʥʠʷ ʢʘʞʜʦʡ ʠʪʝʨʘʮʠʠ. ʂʦʣʠʯʝʩʪʚʦ ʭʨʦʤʦʩʦʤ ʚ ʵʪʦʤ ʩʧʠʩʢʝ ʨʘʚʥʦ ʢʦʣʠʯʝʩʪʚʫ ʠʪʝʨʘʮʠʡ. 

7. ɽʩʣʠ ʧʨʠ ʧʦʤʦʱʠ ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʤʝʪʦʜʘ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʜʦʣʞʝʥ ʧʨʦʠʟʦʡʪʠ ʢʨʦʩʩʠʥʛʦʚʝʨ, 

ʪʦ ʧʝʨʝʭʦʜ ʥʘ ʰʘʛ 8, ʠʥʘʯʝ ʧʝʨʝʭʦʜ ʥʘ ʰʘʛ 10. 

8. ɺʳʙʦʨ ʧʘʨʳ ʭʨʦʤʦʩʦʤ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʧʝʨʘʮʠʠ ʢʨʦʩʩʠʥʛʦʚʝʨʘ. 

9. ʂʨʦʩʩʠʥʛʦʚʝʨ, ʧʝʨʝʭʦʜ ʢ ʧʫʥʢʪʫ 12. 

10. ɺʳʙʦʨ ʭʨʦʤʦʩʦʤʳ ʜʣʷ ʤʫʪʘʮʠʠ. 

11. ʄʫʪʘʮʠʷ. 

12. ʆʧʨʝʜʝʣʝʥʠʝ ʟʥʘʯʝʥʠʷ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ ʜʣʷ ʢʘʞʜʦʡ ʭʨʦʤʦʩʦʤʳ, ʚʭʦʜʷʱʝʡ ʚ ʧʦʧʫʣʷʮʠʶ, 

ʧʦʣʫʯʝʥʥʦʡ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʦʧʝʨʘʪʦʨʦʚ ʢʨʦʩʩʠʥʛʦʚʝʨʘ ʠʣʠ ʤʫʪʘʮʠʠ. 

13. ʕʣʠʪʥʘʷ ʩʝʣʝʢʮʠʷ. 

14. ʃʫʯʰʠʝ ʨʝʰʝʥʠʷ ʟʘʥʦʩʠʤ ʚ ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʩʧʠʩʦʢ ʭʨʦʤʦʩʦʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʘʝʤ 

ʧʦʧʫʣʷʮʠʶ ʭʨʦʤʦʩʦʤ, ʩʦʩʪʦʷʱʫʶ ʠʟ ʣʫʯʰʠʭ ʨʝʰʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʢʘʞʜʦʡ ʠʪʝʨʘʮʠʠ, ʯʪʦ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʠʪʴ ʩʘʤʦʝ ʣʫʯʰʝʝ ʨʝʰʝʥʠʝ. 

15. ɽʩʣʠ ʚʳʧʦʣʥʝʥʳ ʚʩʝ ʠʪʝʨʘʮʠʠ, ʪʦ ʧʝʨʝʭʦʜ ʢ ʰʘʛʫ 16. ʀʥʘʯʝ, ʧʝʨʝʭʦʜ ʢ ʰʘʛʫ 7. 

16. ʀʟ ʧʦʣʫʯʝʥʥʦʡ ʧʦʧʫʣʷʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʳʙʦʨ ʣʫʯʰʝʡ ʭʨʦʤʦʩʦʤʳ, ʩ ʣʫʯʰʠʤ, ʪ.ʝ. ʤʠʥʠ-

ʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ. 

17. ʂʦʥʝʮ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ ʟʘʢʣʶʯʘʣʦʩʴ ʚ ʦʧʨʝʜʝ-

ʣʝʥʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠ ʚʨʝʤʝʥʥʦʡ ʩʣʦʞʥʦʩʪʠ ʠ ʩʨʘʚʥʝʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʦʧʪʠʤʘʣʴ-

ʥʳʤʠ ʠʣʠ, ʝʩʣʠ ʥʘʭʦʞʜʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʥʝʚʦʟʤʦʞʥʦ, ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ 

ʜʨʫʛʠʤʠ ʘʣʛʦʨʠʪʤʘʤʠ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʝʜʣʦʞʝʥʥʳʡ ʘʣʛʦʨʠʪʤ ʜʘʝʪ ʙʦʣʝʝ ʵʬʬʝʢ-

ʪʠʚʥʳʡ ʨʝʟʫʣʴʪʘʪ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʤʝʪʦʜʘʤʠ ʥʘ 3ï9%. 
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ʀ.ʅ. ʃʦʤʘʢʠʥ, ʫʯʘʱʠʡʩʷ ʄʆʋ çʉʐ ̄ 37è 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʅ.ʀ. ʃʦʤʘʢʠʥ, ʢʘʥʜ. ʵʢʦʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʛ. ɺʦʣʞʩʢʠʡ, ɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʀʉʉʃɽɼʆɺɸʅʀɽ ʀʅɺɽʉʊʀʎʀʆʅʅʆʁ ʇʈʀɺʃɽʂɸʊɽʃʔʅʆʉʊʀ 

ʈɽɻʀʆʅɸʃʔʅʆɻʆ ʈʓʅʂɸ IT -ʊɽʍʅʆʃʆɻʀʁ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʚʦʧʨʦʩʳ ʨʘʟʚʠʪʠʷ ʨʳʥ-

ʢʘ IT-ʪʝʭʥʦʣʦʛʠʡ ʚʭʦʜʷʪ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʥʘʮʠʦʥʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠʥʠʮʠʘʪʠʚʳ (ʅʊʀ), ʨʝʘ-

ʣʠʟʘʮʠʷ ʢʦʪʦʨʦʡ ʧʦʟʚʦʣʠʪ ʈʌ ʧʝʨʝʬʦʨʤʘʪʠʨʦʚʘʪʴ ʵʢʦʥʦʤʠʢʫ ʩʪʨʘʥʳ ʠʟ ʩʳʨʴʝʚʦʡ ʚ ʠʥʥʦʚʘʮʠʦʥʥʫʶ 

[1]. 

ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʨʦʩʩʠʡʩʢʠʡ ʨʳʥʦʢ IT-ʪʝʭʥʦʣʦʛʠʡ ʧʨʠ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʜʠʥʘʤʠʢʝ 

ʟʘ ʧʝʨʠʦʜ ʩ 2005ï2016 ʛʛ. ʚʦʟʨʦʩ ʩ 350 ʜʦ 700,9 ʤʣʨʜ. ʨʫʙ., ʠʣʠ ʚ 2 ʨʘʟʘ. ʆʜʥʘʢʦ, ʟʘ ʧʦʩʣʝʜʥʠʝ ʪʨʠ ʛʦ-

ʜʘ, ʩʦʛʣʘʩʥʦ ʦʮʝʥʢʘʤ ʵʢʩʧʝʨʪʦʚ ʢʦʤʧʘʥʠʠ PMR, ʚ 2015 ʛʦʜʫ ʧʨʦʜʘʞʠ ʀʊ-ʧʨʦʜʫʢʪʦʚ ʠ ʫʩʣʫʛ ʚ ʈʦʩʩʠʠ 

ʩʦʩʪʘʚʠʣʠ 652,1 ʤʣʨʜ. ʨʫʙʣʝʡ, ʯʪʦ ʥʘ 8,8% ʤʝʥʴʰʝ ʧʦʢʘʟʘʪʝʣʷ ʛʦʜʠʯʥʦʡ ʜʘʚʥʦʩʪʠ (ʨʠʩ.1). 

 

ʈʠʩ. 1. ɼʠʥʘʤʠʢʘ ʠ ʩʪʨʫʢʪʫʨʘ ʨʦʩʩʠʡʩʢʦʛʦ IT-ʨʳʥʢʘ, ʤʣʨʜ. ʨʫʙ. 

ɺ 2008 ʛ. ʄʠʥʠʥʬʦʨʤʩʚʷʟʠ ʠ ʄʠʥʵʢʦʥʦʤʨʘʟʚʠʪʠʷ ʦʪʢʨʳʣʠ ʜʚʘ ʬʦʥʜʘ, ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʳʭ 

ʙʳʣʦ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʪʦ, ʯʪʦʙʳ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʀʊ-ʪʝʭʥʦʣʦʛʠʡ ʚ ʈʦʩʩʠʠ. ɺ ʠʶʣʝ 2015 ʛʦʜʘ 

ʵʢʩʧʝʨʪʳ ʧʨʦʛʥʦʟʠʨʦʚʘʣʠ ʥʝʙʦʣʴʰʦʡ ʨʦʩʪ ʨʳʥʢʘ ʚ ʨʦʩʩʠʡʩʢʦʡ ʚʘʣʶʪʝ ï ʥʘ 0,8% [2]. ɺ ʩʨʘʚʥʝʥʠʠ ʩ 

ʨʘʟʚʠʪʳʤʠ ʝʚʨʦʧʝʡʩʢʠʤʠ ʩʪʨʘʥʘʤʠ, ʦʪʝʯʝʩʪʚʝʥʥʳʡ IT-ʨʳʥʦʢ ʦʯʝʥʴ ʠ ʦʯʝʥʴ ʤʘʣ, ʠ ʥʝ ʨʘʟʚʠʪ, ʯʪʦ ʫʞʝ 

ʩʘʤʦ ʧʦ ʩʝʙʝ ʷʚʣʷʝʪʩʷ ʙʘʨʴʝʨʦʤ ʥʘ ʧʫʪʠ ʙʦʣʴʰʠʭ ʠʥʚʝʩʪʠʮʠʡ. 

ʉʧʝʮʠʬʠʢʦʡ ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ ʷʚʣʷʶʪʩʷ: ʥʠʟʢʠʡ ʩʧʨʦʩ ʧʦ ʧʨʠʯʠʥʝ ʢʨʠʟʠʩʘ ʠ ʩʘʥʢʮʠʡ, ʥʝʜʦʩ-

ʪʘʪʦʢ ʠʥʚʝʩʪʠʮʠʡ ʚ ʢʘʧʠʪʘʣ, ʚ ʦʧʪʠʤʠʟʘʮʠʶ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʥʝ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʠʥʥʦʚʘʮʠʡ, ʩʣʘ-

ʙʳʡ ʵʢʩʧʦʨʪ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʧʨʦʙʣʝʤʘʪʠʯʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʢʦʤʧʘʥʠʡ ʢʨʫʧʥʦʛʦ ʨʘʟʤʝʨʘ. ʂ 

ʧʝʨʝʯʥʶ ʧʨʦʙʣʝʤ ʤʦʞʥʦ ʜʦʙʘʚʠʪʴ ʨʷʜ ʬʘʢʪʦʨʦʚ, ʦʪʧʫʛʠʚʘʶʱʠʭ ʠʥʚʝʩʪʦʨʦʚ, ʥʘʧʨʠʤʝʨ, ʥʝʜʦʩʪʘʪʦʯ-
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ʥʘʷ ʧʨʦʟʨʘʯʥʦʩʪʴ ʀʊ-ʢʦʤʧʘʥʠʡ, ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʘʜʨʦʚ ʧʦ ʨʝʛʠʦʥʘʤ, ʩʣʘʙʘʷ ʘʢʪʠʚ-

ʥʦʩʪʴ ʠʥʚʝʩʪʦʨʦʚ. 

ʆʜʥʘʢʦ, ʧʨʠ ʚʩʝʭ ʥʝʜʦʩʪʘʪʢʘʭ, ʦʪʝʯʝʩʪʚʝʥʥʳʡ ʀʊ-ʨʳʥʦʢ ʚ ʮʝʣʦʤ ʨʘʩʪʝʪ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʤʠ 

ʪʝʤʧʘʤʠ ʠ ʷʚʣʷʝʪʩʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ ʦʪʨʘʩʣʷʤʠ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ, ʧʦ-

ʩʢʦʣʴʢʫ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ ʤʘʨʞʘ ʥʘʭʦʜʠʪʩʷ ʚ ʩʝʛʤʝʥʪʝ IT-ʫʩʣʫʛ, ʠ ʜʦʭʦʜʠʪ ʜʦ 25ï30%, ʧʨʠ ʵʪʦʤ 

ʦʮʝʥʢʠ ʨʘʟʤʝʨʘ IT-ʨʳʥʢʘ ʪʘʢʞʝ ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʝʨʝʩʤʘʪʨʠʚʘʶʪʩʷ ʠ ʠʟʤʝʥʷʶʪʩʷ.  

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʧʨʦʙʣʝʤʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ 

ʢʦʥʚʝʨʛʝʥʮʠʠ (ʚʟʘʠʤʦʧʨʦʥʠʢʥʦʚʝʥʠʷ) ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ, ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ 

ʪʝʭʥʦʣʦʛʠʡ ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ (datamining), ʧʨʦʮʝʩʩ ʨʘʟʚʠʪʠʷ IT-ʪʝʭʥʦʣʦʛʠʡ ʩʪʘʥʦʚʠʪʩʷ 

ʢʣʶʯʦʤ ʢ ʩʪʨʝʤʠʪʝʣʴʥʦʤʫ ʨʘʟʚʠʪʠʶ ʜʨʫʛʠʭ ʩʬʝʨ ʨʝʘʣʴʥʦʛʦ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʜʘʣʴ-

ʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ IT-ʪʝʭʥʦʣʦʛʠʡ ʩʦʟʜʘʝʪ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʦʚʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʫʢʣʘʜʘ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʙʫʜʫʪ ʧʨʦʨʳʚʥʳʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ (ʇʇʊ), ʧʦʵʪʦʤʫ ʥʘ ʦʩʥʦʚʝ 

ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʠ ʥʦʚʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʨʝʘʣʠʟʘʮʠʷ ʤʝʨ ʧʦ ʤʦ-

ʜʝʨʥʠʟʘʮʠʠ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʤʫ ʨʘʟʚʠʪʠʶ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʜʝʡʩʪʚʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʘʥʢʮʠʡ ʠ ʫʛʣʫʙʣʝʥʠʷ ʢʨʠ-

ʟʠʩʘ, ʥʘʨʘʩʪʘʶʱʝʡ ʨʳʥʦʯʥʦʡ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ, ʦʙʦʩʪʨʷʶʪʩʷ ʚʩʝ ʚʠʜʳ ʨʠʩʢʘ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʝ ʙʣʘ-

ʛʦʧʨʠʷʪʥʦʤʫ ʧʨʦʪʝʢʘʥʠʶ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ɿʘʪʨʦʥʫʪʳʝ ʚʦʧʨʦʩʳ ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʚ ʨʘʙʦʪʘʭ 

ʤʥʦʛʠʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʫʯʝʥʳʭ, ʚ ʯʘʩʪʥʦʩʪʠ, ʪʝʥʜʝʥʮʠʠ ʨʦʩʪʘ ʪʨʘʥʩʘʢʮʠʦʥʥʳʭ ʠʟʜʝʨʞʝʢ [3, ʩ. 92ï94], 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ fuzzy-ʘʣʛʦʨʠʪʤʦʚ ʚ ʫʩʣʦʚʠʷʭ ʨʳʥʦʯʥʦʡ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ [4, ʩ. 115ï140], ʩʦʚʝʨʰʝʥ-

ʩʪʚʦʚʘʥʠʝ ʨʠʩʢ-ʤʝʥʝʜʞʤʝʥʪʘ ʢʦʤʧʘʥʠʠ [5, ʩ. 150], ʧʨʠʤʝʥʝʥʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʤʘʣʦʤ 

ʙʠʟʥʝʩʝ [6, ʩ. 165]. 

ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʩʪʨʘʪʝʛʠʷ ʤʦʞʝʪ ʨʝʘʣʴʥʦ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʦʡ, ʝʩʣʠ ʚ 

ʥʝʡ ʫʯʠʪʳʚʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʢʦʣʠʯʝʩʪʚʦ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʩʠʣʴʥʳʝ, ʩʣʘʙʳʝ ʩʪʦʨʦʥʳ, ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʠ ʫʛʨʦʟʳ. ɺ ʯʠʩʣʝ ʚʘʞʥʝʡʰʠʭ ʬʘʢʪʦʨʦʚ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʚʳʩʦʢʠʭ 

ʪʝʭʥʦʣʦʛʠʡ [7, ʩ. 156], ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ, ʬʦʨʤʠʨʫʶʱʠʭ ʧʨʝʜʧʦʩʳʣʢʠ ʩʦʟʜʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʦʙʱʝʩʪʚʘ [8, ʩ. 10ï11], ʦʧʝʨʘʮʠʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʨʦʩʪʫ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʨʝʘʣʴʥʦʤ 

ʩʝʢʪʦʨʝ ʵʢʦʥʦʤʠʢʠ [9, ʩ. 193ï198]. 

ɸʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ ʦʮʝʥʦʢ ʠ ʧʨʦʛʥʦʟʦʚ ʨʘʟʚʠʪʠʷ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ IT- ʨʥrʢʘ 

ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʠ ʟʘʨʫʙʝʞʥʳʤʠ ʵʢʩʧʝʨʪʘʤʠ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʄʠʥʵʢʦʥʦʤʨʘʟ-

ʚʠʪʠʷ ʧʨʦʛʥʦʟʠʨʫʝʪ ʢ 2017 ʛʦʜʫ ʨʦʩʪ ʀʊ-ʨʳʥʢʘ ʜʦ 698 ʤʣʨʜ. ʨʫʙ., ʟʘʨʫʙʝʞʥʳʝ ï 700,9 ʤʣʨʜ. ʨʫʙ. [10], 

ʧʨʠʯʝʤ ʚ ʝʚʨʦ ʦʮʝʥʢʠ ʝʱʝ ʙʦʣʴʰʝ ʨʦʟʥʷʪʩʷ. 

ɺʣʠʷʥʠʝ ʪʘʢʠʭ ʬʘʢʪʦʨʦʚ, ʢʘʢ ʠʟʤʝʥʯʠʚʦʩʪʴ ʩʧʨʦʩʘ, ʚʦʣʘʪʠʣʴʥʦʩʪʴ ʢʫʨʩʘ ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʜʦʣʣʘ-

ʨʘ, ʠ ʜʨʫʛʠʭ, ʧʨʠʚʦʜʷʪ ʢ ʥʘʨʘʩʪʘʥʠʶ ʚʩʝʭ ʚʠʜʦʚ ʨʠʩʢʘ ʠ ʨʳʥʦʯʥʦʡ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ, ʧʦʵʪʦʤʫ ʚ ʪʘ-

ʢʦʡ ʩʣʦʞʥʦʡ ʩʠʪʫʘʮʠʠ ʩʪʘʥʦʚʠʪʩʷ ʩʣʦʞʥʦ ʜʘʪʴ ʦʮʝʥʢʫ ʠʥʚʝʩʪʠʮʠʡ ʪʨʘʜʠʮʠʦʥʥʳʤ ʩʧʦʩʦʙʦʤ ï

ʤʝʪʦʜʦʤ ʜʠʩʢʦʥʪʠʨʦʚʘʥʥʳʭ ʜʝʥʝʞʥʳʭ ʧʦʪʦʢʦʚ, ʧʨʠʭʦʜʠʪʩʷ ʠʩʢʘʪʴ ʥʦʚʳʝ ʧʦʜʭʦʜʳ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 

ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʨʝʘʣʴʥʳʝ ʦʧʮʠʦʥʳ. 

ɺ ʮʝʣʷʭ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʚʝʩʪʠʮʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝ-

ʘʣʴʥʳʭ ʦʧʮʠʦʥʦʚ, ʧʦ ʤʝʪʦʜʠʢʝ ɼʘʤʦʜʘʨʘʥʘ ɸ. [11, ʩ. 1032ï1039]. ɺ ʦʩʥʦʚʝ ʨʘʩʯʝʪʘ ʩʪʦʠʤʦʩʪʠ ʨʝʘʣʴ-

ʥʦʛʦ ʦʧʮʠʦʥʘ ʣʝʞʠʪ ʤʦʜʝʣʴ ʂʦʢʩʘ-ʈʦʩʩʘ-ʈʫʙʠʥʰʪʝʡʥʘ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʜʠʩʢʨʝʪʥʦʡ ʤʦʜʝ-

ʣʴʶ ʥʘ ʨʳʥʢʝ ʮʝʥʥʳʭ ʙʫʤʘʛ. 

ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠʢʘ, ʤʥʦʛʠʝ ʬʠʥʘʥʩʠʩʪʳ ʜʣʷ ʦʮʝʥʢʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʠʩʧʦʣʴ-

ʟʫʶʪ ʧʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʶʪ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʪʦʜʘ ʜʠʩʢʦʥʪʠʨʦʚʘʥʥʳʭ 

ʜʝʥʝʞʥʳʭ ʧʦʪʦʢʦʚ. ʆʜʥʘʢʦ ʵʪʦʪ ʤʝʪʦʜ ʥʝ ʫʯʠʪʳʚʘʝʪ, ʪʦʛʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ, ʯʪʦ ʚ ʭʦʜʝ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦ-

ʝʢʪʘ ʤʝʥʝʜʞʝʨʳ ʤʦʛʫʪ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʥʝʛʘʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ ʠ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʧʦʪʝʨʠ ʢʦʤʧʘʥʠʠ. ʉ 

ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʨʝʘʣʴʥʳʭ ʦʧʮʠʦʥʦʚ ʤʦʞʥʦ ʥʘ ʩʪʘʜʠʠ ʦʮʝʥʢʠ ʧʨʦʝʢʪʘ ʫʯʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʤʝʥʝʜʞʝ-

ʨʦʚ ʦʙʫʯʘʪʴʩʷ ʠ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ [12]. 

 ʇʨʝʠʤʫʱʝʩʪʚʦ ʦʮʝʥʢʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʨʝʘʣʴʥʳʭ ʦʧʮʠʦʥʦʚ ʦʩʥʦ-

ʚʳʚʘʝʪʩʷ ʥʘ ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ ʣʶʙʘʷ ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʢʦʤʧʘʥʠʠ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩ-

ʩʤʦʪʨʝʥʘ ʢʘʢ ʬʠʥʘʥʩʦʚʳʡ ʦʧʮʠʦʥ, ʠʥʳʤʠ ʩʣʦʚʘʤʠ, ʢʦʤʧʘʥʠʷ ʠʤʝʝʪ ʧʨʘʚʦ, ʥʦ ʥʝ ʦʙʷʟʘʪʝʣʴʩʪʚʦ ʩʦʟ-

ʜʘʪʴ ʠʣʠ ʧʨʠʦʙʨʝʩʪʠ ʘʢʪʠʚʳ ʚ ʪʝʯʝʥʠʝ ʥʝʢʦʪʦʨʦʛʦ ʚʨʝʤʝʥʠ. 

ʄʥʦʛʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʧʨʦʝʢʪʳ ʩʦʜʝʨʞʘʪ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʦʧʮʠʦʥʦʚ. ʂ ʧʨʠʤʝʨʫ, ʢʦʤʧʘʥʠʷ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʦʙʨʝʪʝʥʠʷ ʣʠʮʝʥʟʠʠ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʚʳʰʝʢ 

ʜʣʷ ʩʦʪʦʚʦʡ ʩʚʷʟʠ, ʥʘ ʢʦʥʢʨʝʪʥʦʤ ʫʯʘʩʪʢʝ ʟʝʤʣʠ. ʅʦ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʪʦʠʤʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ 

ʵʪʦʤ ʤʝʩʪʝ ʥʝ ʦʢʫʧʠʪʩʷ ʜʦʭʦʜʘʤʠ ʦʪ ʝʝ ʨʝʘʣʠʟʘʮʠʠ ʫʩʣʫʛ ʩʚʷʟʠ, ʧʦʵʪʦʤʫ ʪʘʢʦʡ ʧʨʦʝʢʪ ʚʳʛʣʷʜʠʪ ʫʙʳ-

ʪʦʯʥʳʤ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʮʝʥʳ ʥʘ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʫʩʣʫʛʠ ʥʘ 

ʦʪʝʯʝʩʪʚʝʥʥʦʤ ʨʳʥʢʝ ʧʦʜʚʝʨʞʝʥʳ ʦʧʨʝʜʝʣʝʥʥʳʤ ʢʦʣʝʙʘʥʠʷʤ, ʜʘ ʠ ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ ʥʝ ʩʪʦʠʪ ʥʘ 

ʤʝʩʪʝ, ʧʦʵʪʦʤʫ ʥʝʩʣʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʨʘʟʨʘʙʦʪʢʘ ʙʫʜʫʱʝʛʦ ʧʨʦʝʢʪʘ, ʚʦʟ-
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ʤʦʞʥʦ, ʧʨʠʥʝʩʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʧʨʠʙʳʣʴ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʣʠʮʝʥʟʠʷ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʩʦʪʦʚʳʭ ʩʪʘʥ-

ʮʠʡ ʜʘʝʪ ʢʦʤʧʘʥʠʠ ʧʨʘʚʦ, ʥʦ ʥʝ ʦʙʷʟʘʪʝʣʴʩʪʚʦ ʨʝʘʣʠʟʦʚʘʪʴ ʧʨʦʝʢʪ, ʝʩʣʠ ʫʩʣʦʚʠʷ ʜʣʷ ʵʪʦʛʦ ʙʫʜʫʪ ʙʣʘ-

ʛʦʧʨʠʷʪʥʳ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʧʦʢʫʧʘʷ ʣʠʮʝʥʟʠʶ, ʢʦʤʧʘʥʠʷ ʧʨʠʦʙʨʝʪʘʝʪ ʨʝʘʣʴʥʳʡ ʦʧʮʠʦʥ.  

ʀʪʘʢ, ʦʜʥʠʤ ʠʟ ʚʠʜʦʚ ʦʮʝʥʢʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ʨʝʘʣʴʥʳʭ ʦʧʮʠʦʥʦʚ. 

ʆʩʥʦʚʦʡ ʜʣʷ ʝʛʦ ʨʘʟʨʘʙʦʪʢʠ ʩʪʘʣ ʬʠʥʘʥʩʦʚʳʡ ʦʧʮʠʦʥ. ʆʙʱʝʠʟʚʝʩʪʥʦ, ʯʪʦ ʵʪʦ ʮʝʥʥʘʷ ʙʫʤʘʛʘ, ʪʦʨ-

ʛʫʶʱʘʷʩʷ ʥʘ ʙʠʨʞʝ, ʢʦʪʦʨʘʷ ʜʘʝʪ ʩʚʦʝʤʫ ʚʣʘʜʝʣʴʮʫ ʧʨʘʚʦ ʢʫʧʠʪʴ ʠʣʠ ʧʨʦʜʘʪʴ ʚ ʪʝʯʝʥʠʝ ʫʩʪʘʥʦʚʣʝʥ-

ʥʦʛʦ ʩʨʦʢʘ ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʢʮʠʡ ʠʣʠ ʜʨʫʛʠʭ ʮʝʥʥʳʭ ʙʫʤʘʛ ʧʦ ʟʘʨʘʥʝʝ ʟʘʬʠʢʩʠʨʦʚʘʥʥʦʡ 

ʮʝʥʝ. ʉʫʱʝʩʪʚʫʶʪ ʜʚʘ ʪʠʧʘ ʦʧʮʠʦʥʦʚ: çʢʦʣʣè (ʧʨʘʚʦ ʢʫʧʠʪʴ ʧʦ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʮʝʥʝ) ʠ çʧʫʪè (ʧʨʘʚʦ 

ʧʨʦʜʘʪʴ ʧʦ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʮʝʥʝ).  

ʉʪʦʠʤʦʩʪʴ ʝʚʨʦʧʝʡʩʢʦʛʦ ʦʧʮʠʦʥʘ ʧʦʢʫʧʘʪʝʣʷ ʥʘʭʦʜʠʪʩʷ ʢʘʢ ʯʘʩʪʥʦʝ ʦʞʠʜʘʝʤʦʛʦ ʜʦʭʦʜʘ ʥʘ 

ʩʨʦʢ ʜʝʡʩʪʚʠʷ ʦʧʮʠʦʥʘ: 

 (1) 

ɼʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʮʝʥʳ ʬʠʥʘʥʩʦʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ - ʦʧʮʠʦʥʘ ʩ ʫʩʧʝʭʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʝʡ-

ʨʦʥʥʳʝ ʩʝʪʠ [13, ʩ. 50ï52]. ʇʦ ʤʥʝʥʠʶ ʨʷʜʘ ʵʢʩʧʝʨʪʦʚ, ʚʦʧʨʦʩʳ ʦʮʝʥʢʠ ʩʪʦʠʤʦʩʪʠ ʦʧʮʠʦʥʘ ʩʪʘʥʦʚʠʪ-

ʩʷ ʚʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʮʝʥʢʠ ʠʥʚʝʩʪʠʮʠʡ ʚ ʫʩʣʦʚʠʷʭ ʨʳʥʦʯʥʦʡ ʥʝʦʧ-

ʨʝʜʝʣʝʥʥʦʩʪʠ [14, ʩ. 141ï144]. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʩʚʦʝʤ ʨʘʟʚʠʪʠʠ IT-ʪʝʭʥʦʣʦʛʠʠ ʦʪ ʪʝʨʤʠʥʘʣʘ ʠ ʩʝʨʚʝʨʘ ʧʝʨʝʭʦʜʷʪ ʢ ʦʙʣʘʯ-

ʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ çʪʨʝʪʴʶ ʧʣʘʪʬʦʨʤʫè ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ çʙʦʣʴʰʠʭ 

ʜʘʥʥʳʭè, ʧʨʠʯʝʤ, ʚ ʮʝʣʦʤ, ʚ ʨʘʩʭʦʜʘʭ ʧʨʝʚʘʣʠʨʫʶʪ ʀʊ-ʫʩʣʫʛʠ (65%), ʟʘʪʝʤ ï ʦʙʦʨʫʜʦʚʘʥʠʝ (27%) ʠ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʣʠʰʴ ï (8%). ʇʨʠʯʝʤ, ʜʘʥʥʳʝ ʘʥʘʣʠʟʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʥʘ ʨʦʩ-

ʩʠʡʩʢʦʤ ʨʳʥʢʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʟʘʥʠʤʘʝʪ ʝʛʦ ʙʦʣʴʰʫʶ ʯʘʩʪʴ (53,1%), ʦʜʥʘʢʦ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2012 ʛ. 

ʝʛʦ ʜʦʣʷ ʩʦʢʨʘʪʠʣʘʩʴ ʥʘ 2,4%. ʇʦʩʣʝ 2012 ʛ. ʢʦʛʜʘ ʨʳʥʦʢ ʜʦʩʪʠʛ ʩʚʦʝʛʦ ʤʘʢʩʠʤʫʤʘ (22,4 ʤʣʨʜ. ʜʦʣʣʘ-

ʨʦʚ), ʧʦʩʪʘʚʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ 2013 ʛ. ʠʟ-ʟʘ ʧʘʜʝʥʠʷ ʩʧʨʦʩʘ ʩʦʢʨʘʪʠʣʠʩʴ ʧʦʯʪʠ ʥʘ 3%, ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʧʨʦʧʦʨʮʠʠ ʩʦʭʨʘʥʷʶʪʩʷ [15]. 

ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʩʝʛʤʝʥʪʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘʙʣʶʜʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ 

ʪʝʥʜʝʥʮʠʠ: ʨʦʩʪ ʧʨʝʜʧʦʯʪʝʥʠʡ ʤʦʙʠʣʴʥʦʤʫ ʦʙʦʨʫʜʦʚʘʥʠʶ, ʧʨʠʦʨʠʪʝʪʥʳʤ ʩʪʘʥʦʚʠʪʩʷ ʚʠʨʪʫʘʣʠʟʘʮʠʷ, 

ʢʦʥʩʦʣʠʜʘʮʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʩʣʫʛ ʮʝʥʪʨʦʚ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ï ʭʦʩʪʠʥʛ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʳ, ʧʨʠʤʝʥʝʥʠʝ ʙʣʦʢ-ʯʝʡʥ ʪʝʭʥʦʣʦʛʠʡ, ʬʦʨʤʠʨʫʝʪʩʷ ʨʳʥʦʢ ʩʦʬʪʘ ʠʥʪʝʨʥʝʪ-ʚʝʱʝʡ. 

ʊʘʢ ʢʘʢ ʙʶʜʞʝʪʳ ʢʦʤʧʘʥʠʡ ʠ ʨʘʩʭʦʜʳ ʥʘ ʀʊ ʥʘʭʦʜʷʪʩʷ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʘ ʩʠʪʫʘʮʠʷ ʚ ʵʢʦʥʦʤʠʢʝ ʧʨʦʜʦʣʞʘʝʪ ʦʩʪʘʚʘʪʴʩʷ ʩʣʦʞʥʦʡ, ʤʥʦʛʠʝ 

ʦʨʛʘʥʠʟʘʮʠʠ ʦʪʢʣʘʜʳʚʘʶʪ ʟʘʢʫʧʢʠ ʥʦʚʦʡ ʪʝʭʥʠʢʠ. ʉʚʠʜʝʪʝʣʴʩʪʚʦʤ ʵʪʦʤʫ ʷʚʣʷʝʪʩʷ ʨʝʟʢʦʝ ʩʦʢʨʘʱʝ-

ʥʠʝ ʪʝʥʜʝʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʩʝʢʪʦʨʝ. 

ʎʝʥʦʚʘʷ ʵʨʦʟʠʷ ʦʢʘʟʳʚʘʝʪ ʥʘʩʪʦʣʴʢʦ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʪʘʛʥʠʨʫʶʱʠʡ ʨʳʥʦʢ, ʯʪʦ ʜʣʷ ʥʝ-

ʢʦʪʦʨʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʨʳʥʦʢ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ (ʇʂ) ʠ ʚʦʚʩʝ ʧʝʨʝʩʪʘʝʪ ʙʳʪʴ ʧʨʠʦʨʠʪʝʪ-

ʥʳʤ. ʊʘʢ ʢʘʢ ʥʘ ʧʘʜʘʶʱʝʤ ʨʳʥʢʝ ʥʝʙʦʣʴʰʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʥʘʭʦʜʷʪʩʷ ʚ ʝʱʝ ʙʦʣʝʝ ʩʣʦʞʥʦʡ ʩʠʪʫʘ-

ʮʠʠ, ʯʝʤ ʢʨʫʧʥʳʝ, ʦʞʠʜʘʝʪʩʷ ʜʘʣʴʥʝʡʰʘʷ ʢʦʥʩʦʣʠʜʘʮʠʷ ʠ ʩʦʢʨʘʱʝʥʠʝ ʯʠʩʣʘ ʠʛʨʦʢʦʚ ʥʘ ʨʳʥʢʝ. ʇʦ 

ʥʝʢʦʪʦʨʳʤ ʧʨʦʛʥʦʟʘʤ, ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʨʘʟʚʠʪʠʷ ʀʊ ʩʪʘʥʫʪ ʦʙʣʘʯʥʳʝ ʚʳʯʠʩʣʝʥʠʷ, 

ʤʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʥʦʚʳʝ ʯʝʣʦʚʝʢʦ-ʤʘʰʠʥʥʳʝ ʠʥʪʝʨʬʝʡʩʳ, 

ʥʝʡʨʦ-ʩʝʪʝʚʳʝ ʪʝʭʥʦʣʦʛʠʠ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

 ʩʦʚʨʝʤʝʥʥʳʡ ʨʳʥʦʢ IT-ʪʝʭʥʦʣʦʛʠʡ ʫʩʪʫʧʘʝʪ ʧʦ ʤʘʩʰʪʘʙʘʤ ʧʦʜʦʙʥʳʤ ʨʳʥʢʘʤ ʨʘʟʚʠʪʳʭ ʝʚ-

ʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ, ʪʝʤʧʳ ʨʦʩʪʘ ʝʛʦ ʟʘʤʝʜʣʷʶʪʩʷ; 

 ʦʪʝʯʝʩʪʚʝʥʥʳʡ IT-ʨʳʥʦʢ ʩʪʦʣʢʥʫʣʩʷ ʩ ʥʦʚʳʤʠ ʚʳʟʦʚʘʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʧʨʦʮʝʩʩʘʤʠ ʢʦʥʚʝʨ-

ʛʝʥʮʠʠ, ʦʙʦʩʪʨʝʥʠʝʤ ʢʦʥʢʫʨʝʥʮʠʠ, ʩʪʘʛʥʘʮʠʝʡ ʚ ʵʢʦʥʦʤʠʢʝ; 

 ʦʩʥʦʚʥʳʤʠ ʪʝʥʜʝʥʮʠʷʤʠ ʚ ʝʛʦ ʨʘʟʚʠʪʠʠ ʩʪʘʥʦʚʷʪʩʷ: ʨʦʩʪ ʧʨʝʜʧʦʯʪʝʥʠʡ ʤʦʙʠʣʴʥʦʤʫ ʦʙʦʨʫ-

ʜʦʚʘʥʠʶ, ʚʠʨʪʫʘʣʠʟʘʮʠʷ, ʢʦʥʩʦʣʠʜʘʮʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʩʣʫʛ ʮʝʥʪʨʦʚ ʦʙʨʘʙʦʪʢʠ 

ʜʘʥʥʳʭ ï ʭʦʩʪʠʥʛ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʧʨʠʤʝʥʝʥʠʝ ʙʣʦʢ-ʯʝʡʥ ʪʝʭʥʦʣʦʛʠʡ, ʥʝʡʨʦʩʝʪʝʚʳʭ ʠ BI-

ʪʝʭʥʦʣʦʛʠʡ; 

 ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʧʨʠʤʝʥʷʪʴ ʨʝʘʣʴʥʳʝ ʦʧʮʠʦʥʳ ʜʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʚ ʩʬʝʨʝ IT-ʪʝʭʥʦʣʦʛʠʡ ʚ ʫʩʣʦʚʠʷʭ ʨʳʥʦʯʥʦʡ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ. 
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LEVEL -DESIGN ɼʃʗ ʈɸɿʈɸɹʆʊʂʀ ʀɻʈ  
ʉ ʀʉʂʋʉʉʊɺɽʅʅʓʄ ʀʅʊɽʃʃɽʂʊʆʄ 

ɼʠʟʘʡʥ ʫʨʦʚʥʝʡ (level design) ï ʜʠʩʮʠʧʣʠʥʘ ʚ ʨʘʟʨʘʙʦʪʢʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʛʨ, ʚ ʢʦʪʦʨʫʶ ʚʭʦʜʷʪ 

ʩʦʟʜʘʥʠʝ ʫʨʦʚʥʝʡ ʜʣʷ ʠʛʨ ï ʣʦʢʘʮʠʠ, ʤʠʩʩʠʠ, ʟʘʜʘʥʠʷ ʠ ʧʨʦʯʝʝ ʦʢʨʫʞʝʥʠʝ. ʏʘʱʝ ʚʩʝʛʦ ʵʪʦ ʜʝʣʘʶʪ ʩ 
ʧʦʤʦʱʴʶ ʨʝʜʘʢʪʦʨʦʚ ʫʨʦʚʥʝʡ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʩʦʟʜʘʥʠʷ ʣʦʢʘʮʠʡ ʚ ʠʛʨʘʭ. ɿʘʜʘʯʘ ʩʧʨʦʝʢʪʠʨʦ-

ʚʘʪʴ ʫʨʦʚʝʥʴ ʚʦʟʣʘʛʘʝʪʩʷ ʥʘ ʜʠʟʘʡʥʝʨʘ ʫʨʦʚʥʝʡ ʠ ʛʝʡʤ ʜʠʟʘʡʥʝʨʘ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʧʨʠʥʠʤʘʪʴ ʫʯʘ-

ʩʪʠʝ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ, ʚʦ ʚʩʝʡ ʨʘʟʨʘʙʦʪʢʝ ʠʛʨʳ. 

ʈʝʜʘʢʪʦʨʳ, ʚʩʪʨʦʝʥʥʳʝ ʚ ʠʛʨʦʚʳʝ ʜʚʠʞʢʠ, ʟʥʘʯʠʪʝʣʴʥʦ, ʫʧʨʦʱʘʶʪ ʚʦʩʩʦʟʜʘʥʠʝ ʫʨʦʚʥʝʡ, ʥʦ ʦʩ-

ʥʦʚʘʥʥʘʷ ʨʘʙʦʪʘ ʛʝʡʤ ʜʠʟʘʡʥʝʨʘ ï ʪʱʘʪʝʣʴʥʘʷ ʧʨʦʨʘʙʦʪʢʘ ʤʠʨʘ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʚ ʥʝʡ ʠʤʝʝʪʩʷ ʠʩʢʫʩ-

ʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ (ʀʀ). ʇʨʘʚʠʣʴʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠʛʨʦʚʦʛʦ levelôʘ ʦʜʥʘ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ, ʦʪ 

ʢʦʪʦʨʦʡ, ʟʘʯʘʩʪʫʶ, ʟʘʚʠʩʠʪ ʚʝʩʴ ʠʛʨʦʚʦʡ ʧʨʦʮʝʩʩ. ʂʘʞʜʳʡ ʵʣʝʤʝʥʪ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ ʣʦʢʘʮʠʠ, ʜʦʣ-

ʞʝʥ ʥʝ ʪʦʣʴʢʦ ʚʧʠʩʳʚʘʪʴʩʷ ʚ ʦʢʨʫʞʝʥʠʝ, ʥʦ ʠ ʠʤʝʪʴ ʟʥʘʯʝʥʠʝ ʚ ʦʙʫʩʣʦʚʣʝʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ʆʩʚʝʱʝʥʠʝ ʥʘ ʫʨʦʚʥʝ ʪʦʞʝ ʚʣʠʷʝʪ ʥʘ ʤʠʨ, ʧʨʘʚʠʣʴʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʩʚʝʪʘ ʤʦʞʝʪ ʧʦʤʦʛʘʪʴ ʥʘ-

ʭʦʜʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʧʨʝʜʤʝʪʳ ʠʣʠ ʫʢʘʟʳʚʘʪʴ ʧʫʪʴ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʦʜʚʠʞʝʥʠʷ ʠʛʨʦʢʘ. ɺ ʨʘʟʣʠʯ-

ʥʳʭ ʪʠʧʘʭ ʠʛʨ ʥʘ ʵʪʦʤ ʩʪʨʦʷʪ ʚʝʩʴ gameplay. ʅʘʧʨʠʤʝʨ, ʚ çStealthè-ʠʛʨʘʭ, ʩʚʝʪ ʤʦʞʝʪ ʨʘʩʢʨʳʪʴ ʤʝ-

ʩʪʦʧʦʣʦʞʝʥʠʝ ʠʛʨʦʢʘ ʜʣʷ ʀʀ, ʪʝʤ ʩʘʤʳʤ ʟʘʩʪʘʚʣʷʷ ʝʛʦ ʠʟʙʝʛʘʪʴ ʠʩʪʦʯʥʠʢʠ ʦʩʚʝʱʝʥʠʷ.  

ɸʣʛʦʨʠʪʤ ʨʘʟʨʘʙʦʪʢʠ 

ɺʩʝ ʥʘʯʠʥʘʝʪʩʷ ʩ ʢʦʥʮʝʧʪʫʘʣʴʥʦʛʦ ʜʠʟʘʡʥʘ ʤʠʨʘ, ʥʘʙʨʦʩʢʘ. ʆʙʳʯʥʦ ʜʣʷ ʵʪʦʛʦ ʧʨʠʚʣʝʢʘʶʪ Art-

desingnerôʘ, ʢʦʪʦʨʳʡ ʚ ʩʠʣʘʭ ʩʦʟʜʘʪʴ ʥʘʙʨʦʩʢʠ ʫʨʦʚʥʷ. 

http://fd.ru/articles/10485-red-metod-realnyh-optsionov-v-otsenke-investitsionnyh-proektov
http://fd.ru/articles/10485-red-metod-realnyh-optsionov-v-otsenke-investitsionnyh-proektov
https://ru.wikipedia.org/wiki/%D0%A3%D1%80%D0%BE%D0%B2%D0%B5%D0%BD%D1%8C_(%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D1%8B%D0%B5_%D0%B8%D0%B3%D1%80%D1%8B)
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%B0%D1%8F_%D0%B8%D0%B3%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%B4%D0%B0%D0%BA%D1%82%D0%BE%D1%80_%D1%83%D1%80%D0%BE%D0%B2%D0%BD%D0%B5%D0%B9
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ʈʠʩ. 1. ʂʦʥʮʝʧʪ 

ɼʘʣʝʝ ʩʣʝʜʫʶʪ ʵʪʘʧʳ: 

¶ ʈʘʟʙʠʝʥʠʝ ʢʘʨʪʳ ʥʘ ʯʘʩʪʠ ï ʫʯʘʩʪʢʠ ʜʣʷ ʚʦʟʤʦʞʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʠʛʨʦʢʘ ʠ ʧʨʦʪʠʚʥʠʢʦʚ. 

¶ ʅʘʟʥʘʯʝʥʠʝ ʦʪʜʝʣʴʥʳʤ ʦʙʣʘʩʪʷʤ ʥʘ ʢʘʨʪʝ, ʛʜʝ ʜʦʣʞʥʘ ʧʨʦʠʩʭʦʜʠʪʴ ʢʘʢʘʷ-ʣʠʙʦ ʘʢʪʠʚʥʦʩʪʴ, 

ʥʘʧʨʠʤʝʨ, ʧʝʨʝʭʦʜ ʥʘ ʥʦʚʫʶ ʧʦʟʠʮʠʶ, ʟʘʧʨʝʪʥʳʝ ʟʦʥʳ ʠ ʪ. ʜ. 

¶ ʆʧʨʝʜʝʣʝʥʠʝ ʘʢʪʠʚʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘ ʣʦʢʘʮʠʠ, ʥʘʧʨʠʤʝʨ, ʜʝʨʝʚʴʷ, ʜʦʤʘ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, 
ʩʢʨʳʪʳʝ ʧʨʦʭʦʜʳ ʠ ʪ. ʜ. 

¶ ʆʧʨʝʜʝʣʝʥʠʝ ʤʝʩʪ ʦʨʛʘʥʠʟʘʮʠʡ, ʥʘʧʨʠʤʝʨ, ʪʦʯʢʠ ʧʦʷʚʣʝʥʠʷ ʚʨʘʛʦʚ, ʠʛʨʦʢʘ, ʨʘʟʤʝʱʝʥʠʝ 
ʧʣʘʪʬʦʨʤ, ʨʝʩʫʨʩʦʚ ʠ ʪ. ʜ. 

¶ ʈʘʩʩʪʘʥʦʚʢʘ ʤʝʩʪ spawnôʦʚ [1] ʩʪʘʨʪʘ ʠ ʦʢʦʥʯʘʥʠʷ ʜʣʷ ʠʛʨʦʢʦʚ. 

¶ ɼʦʙʘʚʣʝʥʠʝ ʦʧʨʝʜʝʣʸʥʥʳʭ ʜʝʪʘʣʝʡ, ʥʘʧʨʠʤʝʨ, ʟʚʫʢʦʚʳʭ ʬʘʡʣʦʚ, ʘʥʠʤʘʪʦʨʦʚ, ʵʬʬʝʢʪʦʚ, ʦʩ-

ʚʝʱʝʥʠʷ ʠ ʪ. ʜ. 

¶ ɼʦʙʘʚʣʝʥʠʝ ʩʢʨʠʧʪʦʚ ʠ ʪʨʠʛʛʝʨʦʚ ʥʘ ʫʨʦʚʝʥʴ. 

¶ ɼʦʙʘʚʣʝʥʠʝ ʩʢʨʠʧʪʦʚ ʧʦʠʩʢʘ ʧʫʪʠ ʜʣʷ ʀʀ, ʦʙʣʘʩʪʠ, ʚ ʢʦʪʦʨʳʭ ʦʥʠ ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ, ʜʝʡʩʪ-

ʚʠʷ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʨʦʠʩʭʦʜʠʪʴ ʧʦʩʣʝ ʧʝʨʝʩʝʯʝʥʠʷ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʪʨʠʛʛʝʨʘ. 

ɼʠʟʘʡʥ ʫʨʦʚʥʷ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʠ ʢʘʪ-ʩʮʝʥʳ [1], ʩʦʟʜʘʥʠʝʤ ʢʦʪʦʨʳʭ ʟʘʥʠʤʘʶʪʩʷ ʦʪʜʝʣʴ-

ʥʳʝ ʩʦʪʨʫʜʥʠʢʠ ʠʣʠ ʜʘʞʝ ʮʝʣʳʝ ʢʦʤʘʥʜʳ ʨʘʟʨʘʙʦʪʯʠʢʦʚ. ɼʠʟʘʡʥʝʨʳ ʫʨʦʚʥʝʡ, ʘ ʪʘʢʞʝ ʭʫʜʦʞʥʠʢʠ, 

ʦʙʳʯʥʦ ʥʫʞʥʳ ʜʣʷ ʧʨʦʚʝʨʢʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʨʝʥʜʝʨʠʥʛʘ [1] ʫʨʦʚʥʷ ʠʣʠ ʮʝʣʦʛʦ ʠʛʨʦʚʦʛʦ ʤʠʨʘ. 
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ʈʠʩ. 2. ɺʦʩʩʦʟʜʘʥʥʘʷ ʣʦʢʘʮʠʷ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʝʥʝʪʠʯʝʩʢʠʭ ʘʣʛʦʨʠʪʤʦʚ ʚ Level-designôʝ 

ʇʨʦʪʠʚʥʠʢ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ ʨʘʙʦʪʥʠʢʘ ʩʣʫʞʙʳ ʦʪʣʦʚʘ ʛʨʳʟʫʥʦʚ. ɼʣʷ ʥʝʛʦ ʙʳʣ ʩʧʨʦʝʢʪʠʨʦ-

ʚʘʥ ʧʫʪʴ ʧʘʪʨʫʣʠʨʦʚʘʥʠʷ ʣʦʢʘʮʠʠ. ʊʘʢ ʞʝ ʦʥ ʚʳʩʪʘʚʣʷʝʪ ʣʦʚʫʰʢʠ (ʧʨʝʧʷʪʩʪʚʠʷ) ʜʣʷ ʦʜʝʨʞʘʥʠʷ ʠʤ 

ʧʦʙʝʜʳ. ʈʘʩʪʦʚʣʝʥʠʝ ʣʦʚʫʰʝʢ ʧʨʦʠʩʭʦʜʠʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʙʣʘʛʦʜʘʨʷ ʛʝʥʝʪʠʯʝʩʢʠʤ ʘʣʛʦʨʠʪʤʘʤ [2], 

ʧʨʦʩʯʠʪʳʚʘʶʱʠʤ ʥʘʠʙʦʣʝʝ ʚʳʛʦʜʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʜʣʷ ʨʘʩʪʘʥʦʚʢʠ ʢʘʧʢʘʥʦʚ. 

 

ʈʠʩ. 3. ʊʝʩʪʦʚʘʷ ʤʦʜʝʣʴ ʧʝʨʩʦʥʘʞʘ 

ʀʛʨʦʢ ʩʧʦʩʦʙʝʥ ʚʟʙʠʨʘʪɹʩʷ ʥʘ ʫʨʦʚʝʥʴ ʚʳʰʝ ʚʨʘʛʘ, ʠ ʢʦʥʢʨʝʪʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʘʨʠʘʮʠʡ 

ʫʩʪʘʥʦʚʢʠ ʧʨʝʧʷʪʩʪʚʠʡ ʧʨʦʩʯʠʪʳʚʘʝʪʩʷ ʚʦ ʚʨʝʤʷ ʧʦʩʪʨʦʝʥʠʷ ʫʨʦʚʥʷ ʜʣʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ 

ʀʀ. ʀʩʭʦʜʷ ʠʟ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʮʠʡ ʙʫʜʝʪ ʜʦʩʪʠʛʥʫʪ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʚʳʙʦʨ ʨʘʩʪʘʥʦʚʢʠ. 

ɻʝʥʝʪʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ (ɻʝʥ ʘʣʛʦʨʠʪʤ) ʩʣʫʞʘʪ, ʛʣʘʚʥʳʤ ʦʙʨʦʟʦʤ, ʜʣʷ ʧʦʠʩʢʘ ʨʝʰʝʥʠʷ. 

ʂʣʘʩʩʠʯʝʩʢʠʡ ɻʝʥ ʘʣʛʦʨʠʪʤ ʩʦʩʪʦʠʪ ʠʟ ʵʪʘʧʦʚ: 

¶ ɻʝʥʝʨʘʮʠʷ ʥʘʯʘʣʴʥʦʡ ʧʦʧʫʣʷʮʠʠ. 
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¶ ʄʫʪʘʮʠʷ. 

¶ ʉʝʣʝʢʮʠʷ. 

¶ ʌʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ. 

¶ ʇʨʦʚʝʨʢʘ ʦʩʪʘʥʦʚʢʠ. 

ʅʘʯʘʣʴʥʘʷ ʧʦʧʫʣʷʮʠʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʣʫʯʘʡʥʦ ʜʣʷ 15 ʨʘʟʥʳʭ ʤʝʩʪ ʥʘ ʢʘʨʪʝ. ʆʪʙʠʨʘʶʪʩʷ ʪʦʣʴʢʦ 

8 ʤʘʨʢʝʨʦʚ (ʊʦʯʝʢ ʥʘ ʢʘʨʪʝ). ʄʫʪʠʨʫʷ, ʩʣʫʯʘʡʥʦ ʠʟʤʝʥʷʶʪʩʷ ʢʘʢʠʝ-ʪʦ ʠʟ ʦʩʦʙʝʡ. ɺʳʩʯʠʪʳʚʘʝʪ ʧʨʠ-

ʩʧʦʩʦʙʣʝʥʥʦʩʪʴ ʚʩʝʭ ʚʳʙʨʘʥʥʳʭ ʤʘʨʢʝʨʦʚ. ʌʦʨʤʠʨʫʝʪ ʥʦʚʦʝ ʧʦʢʦʣʝʥʠʝ. ɽʩʣʠ ʘʣʛʦʨʠʪʤ ʫʜʦʚʣʝʪʚʦʨʷ-

ʝʪ ʫʩʣʦʚʠʶ, ʪʦ ʮʠʢʣ ʟʘʢʘʥʯʠʚʘʝʪʩʷ, ʠʥʘʯʝ ʧʦʚʪʦʨʷʝʪʩʷ. 

ʉ ʢʘʞʜʳʤ ʥʦʚʳʤ ʫʨʦʚʥʝʤ ʀʀ ʩʪʘʥʦʚʠʪʩʷ ʫʤʥʝʡ, ʵʪʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʣʦʞʥʦʩʪʴ ʠʛʨʳ. 

 

ʈʠʩ. 4. ʄʘʨʢʝʨʳ ʜʣʷ ʨʘʩʩʪʘʥʦʚʢʠ ʣʦʚʫʰʝʢ 

ʇʦ ʟʘʚʝʨʰʝʥʠʶ ʚʩʝʭ ʮʠʢʣʦʚ ʜʘʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ, ʧʨʦʝʢʪ ʩ ʨʘʙʦʯʝʡ ʚʝʨʩʠʝʡ, ʤʦʞʝʪ ʦʪʧʨʘʚʣʷʪʴʩʷ 

ʚ ʨʫʢʠ ʢʦʧʠʨʘʡʪʘʤ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʨʝʢʣʘʤʳ ʠ ʚʳʧʫʩʢʘ ʠʛʨʳ ʚ ʩʚʝʪ. 
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ʈʠʩ. 5. ʈʘʙʦʯʘʷ ʚʝʨʩʠʷ 

ʃʠʪʝʨʘʪʫʨʘ 

1. Unity5 (ʠʛʨʦʚʦʡ ʜʚʠʞʦʢ) [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://docs.unity3d.com/ru/current/Manual/index.html 

2. ɻʝʥʝʪʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://habrahabr.ru/post/254759 

ʋɼʂ 681.324 

ɼ.ɺ. ɹʠʙʣʝʚ, ʀ.ɼ. ʌʝʜʦʨʦʚ, ʩʪʫʜʝʥʪʳ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʆ.ʈ. ʅʦʨʢʠʥ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʛ. ʊʘʛʘʥʨʦʛ, ʀʥʩʪʠʪʫʪ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʖʞʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʄʋʃʔʊʀɸɻɽʅʊʅʓɽ ʀʅʊɽʃʃɽʂʊʋɸʃʔʅʓɽ ʉʀʉʊɽʄʓ  
ʀ ʆɹʈɸɹʆʊʂɸ WEB-ʀʅʌʆʈʄɸʎʀʀ 

ʇʦʥʷʪʠʝ ʤʦʙʠʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʘʛʝʥʪʘ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʤʫʣʴʪʠʘʛʝʥʪʥʦʛʦ ʧʦʜʭʦʜʘ. ɼʘʥʥʦʝ 

ʧʦʥʷʪʠʝ ʨʝʘʣʠʟʦʚʘʥʦ ʠ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʘʷ ʢʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦ-

ʛʨʘʤʤʘ ʠʣʠ ʵʣʝʤʝʥʪ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ (ʀʀ). 

ʄʫʣʴʪʠʘʛʝʥʪʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘʭʦʜʷʪ ʘʙʩʦʣʶʪʥʦ ʥʦʚʳʝ ʧʨʠʥʮʠʧʳ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘ-

ʜʘʯ. ɺ ʤʫʣʴʪʠʘʛʝʥʪʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʥʦʞʝʩʪʚʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʘʛʝʥ-

ʪʦʚ ʪʝʭʥʦʣʦʛʠʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʧʦʣʫʯʘʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʵʪʦ ʥʘʤʥʦʛʦ ʣʫʯʰʝ, ʯʝʤ ʚ ʢʣʘʩʩʠʯʝʩʢʦʤ 

ʩʧʦʩʦʙʝ, ʛʜʝ ʠʱʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʡ ʘʣʛʦʨʠʪʤ, ʢʦʪʦʨʦʡ ʧʦʟʚʦʣʠʪ ʥʘʡʪʠ ʩʘʤʦʝ ʣʫʯʰʝʝ ʨʝʰʝʥʠʝ ʧʨʦ-

ʙʣʝʤʳ. 

ʈʝhʝʥʠʝ ʟʘʜʘʯʠ ʚ ʢʣʘʩʩʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʀʀ ʩʚʦʜʠʪʩʷ ʢ ʩʦʟʜʘʥʠʶ ʦʜʥʦʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʠʩ-

ʪʝʤʳ, ʢʦʪʦʨʘʷ ʥʘʟʳʚʘʝʪʩʷ ʘʛʝʥʪʦʤ, ʠʤʝʶʱʘʷ ʚ ʩʚʦʝʤ ʨʘʩʧʦʨʷʞʝʥʠʠ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʟʥʘʥʠʷ, ʩʧʦʩʦʙ-

ʥʦʩʪʠ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʥʘʷ ʨʝʰʠʪʴ ʥʝʢʦʪʦʨʫʶ ʛʣʦʙʘʣʴʥʫʶ ʧʨʦʙʣʝʤʫ. 

ʃʶʙʘʷ ʤʫʣʴʪʠʘʛʝʥʪʥʘʷ ʩʠʩʪʝʤʘ (ʄɸʉ) ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ: 

1) ʧʦʜʤʥʦʞʝʩʪʚʘ ʘʛʝʥʪʦʚ, ʤʘʥʠʧʫʣʠʨʫʶʱʠʝ ʧʦʜʤʥʦʞʝʩʪʚʦʤ ʦʙʲʝʢʪʦʚ; 

2) ʤʥʦʞʝʩʪʚʦ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʘʛʝʥʪʘʤʠ; 

3) ʤʥʦʞʝʩʪʚʦ ʜʝʡʩʪʚʠʡ ʘʛʝʥʪʦʚ (ʥʘʧʨʠʤʝʨ, ʦʧʝʨʘʮʠʡ ʥʘʜ ʦʙʲʝʢʪʘʤʠ). 

ɺ ʄɸʉ ʚʩʝ ʟʘʜʘʯʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʤʝʞʜʫ ʘʛʝʥʪʘʤʠ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʢʘʞʜʳʡ ʘʛʝʥʪ ʨʘʩʩʤʘʪʨʠʚʘ-

ʝʪʩʷ ʢʘʢ ʯʣʝʥ ʛʨʫʧʧʳ ʠʣʠ ʦʨʛʘʥʠʟʘʮʠʠ. ɺʩʝ ʟʘʜʘʯʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʩ ʮʝʣʴʶ ʥʘʟʥʘʯʝʥʠʷ ʨʦʣʝʡ ʢʘʞʜʦʤʫ 

ʠʟ ʯʣʝʥʦʚ ʛʨʫʧʧʳ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʠʝ ʤʝʨʳ ʝʛʦ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʧʳʪʫ [1]. 

ʉʝʛʦʜʥʷ ʦʩʥʦʚʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʚ ʨʘʟʨʘʙʦʪʢʝ ʄɸʉ ʷʚʣʷʶʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʥʳʡ ʠʩʢʫʩʩʪʚʝʥ-

ʥʳʡ ʠʥʪʝʣʣʝʢʪ (ʈʀʀ) ʠ ʠʩʢʫʩʩʪʚʝʥʥʘʷ ʞʠʟʥʴ. ʗʜʨʦ ʈʀʀ ʩʦʩʪʘʚʣʷʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ 

ʢʦʦʧʝʨʘʮʠʠ ʥʝʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʘʛʝʥʪʦʚ, ʥʘʧʨʠʤʝʨ, ʢʣʘʩʩʠʯʝʩʢʠʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 

ʩʠʩʪʝʤ, ʚʢʣʶʯʘʶʱʠʭ ʙʘʟʳ ʟʥʘʥʠʡ ʠ ʨʝʰʘʪʝʣʠ. ɻʣʘʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʚ ʈʀʀ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠʥʪʝʣ-

ʣʝʢʪʫʘʣʴʥʳʭ ʛʨʫʧʧ ʠ ʦʨʛʘʥʠʟʘʮʠʡ, ʩʧʦʩʦʙʥʳʭ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʧʫʪʝʤ ʨʘʩʩʫʞʜʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʙʨʘ-

ʙʦʪʢʦʡ ʩʠʤʚʦʣʦʚ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʟʜʝʩʴ ʢʦʣʣʝʢʪʠʚʥʦʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ ʧʦʚʝʜʝʥʠʝ ʦʙʨʘʟʫʝʪʩʷ ʥʘ 

ʦʩʥʦʚʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʧʦʚʝʜʝʥʠʡ. ʕʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʦʛʣʘʩʦʚʘʥʠʝ ʮʝʣʝʡ, ʠʥʪʝ-

ʨʝʩʦʚ ʠ ʩʪʨʘʪʝʛʠʡ ʨʘʟʣʠʯʥʳʭ ʘʛʝʥʪʦʚ, ʢʦʦʨʜʠʥʘʮʠʶ ʜʝʡʩʪʚʠʡ, ʨʘʟʨʝʰʝʥʠʝ ʢʦʥʬʣʠʢʪʦʚ ʧʫʪʝʤ ʧʝʨʝʛʦ-

ʚʦʨʦʚ; ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʙʘʟʫ ʟʜʝʩʴ ʩʦʩʪʘʚʣʷʶʪ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʧʩʠʭʦʣʦʛʠʠ ʤʘʣʳʭ ʛʨʫʧʧ ʠ 

ʩʦʮʠʦʣʦʛʠʠ ʦʨʛʘʥʠʟʘʮʠʡ. 

ɺʘʞʥʳʤ ʨʘʟʜʝʣʦʤ ʈʀʀ ʷʚʣʷʝʪʩʷ ʢʦʦʧʝʨʘʪʠʚʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʥʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯ. ʈʝʯʴ ʠʜʝʪ ʦ ʩʝ-

ʪʠ ʩʣʘʙʦ ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʨʝʰʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʩʦʚʤʝʩʪʥʦ ʨʘʙʦʪʘʶʪ ʚ ʮʝʣʷʭ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, 

ʢʦʪʦʨʳʝ ʚʳʭʦʜʷʪ ʟʘ ʨʘʤʢʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. ʈʘʟʣʠʯʥʳʝ ʫʟʣʳ ʧʦʜʦʙʥʦʡ ʩʝʪʠ, ʢʘʢ ʧʨʘ-

ʚʠʣʦ, ʠʤʝʶʪ ʥʝʦʜʠʥʘʢʦʚʳʡ ʦʧʳʪ (ʟʥʘʥʠʷ, ʪʦʯʢʠ ʟʨʝʥʠʷ) ʠ ʨʘʟʥʳʝ ʨʝʩʫʨʩʳ. ʂʘʞʜʳʡ ʫʟʝʣ ʜʦʣʞʝʥ ʙʳʪʴ 

ʩʧʦʩʦʙʝʥ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʩʚʦʝ ʧʦʚʝʜʝʥʠʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʩʪʦʷʪʝʣʴʩʪʚ, ʘ ʪʘʢʞʝ ʧʣʘʥʠʨʦʚʘʪʴ ʩʚʦʠ 

ʩʪʨʘʪʝʛʠʠ ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʢʦʦʧʝʨʘʮʠʠ ʩ ʜʨʫʛʠʤʠ ʫʟʣʘʤʠ. ɿʜʝʩʴ ʧʦʢʘʟʘʪʝʣʷʤʠ ʫʨʦʚʥʷ ʢʦʦʧʝʨʘʮʠʠ 

ʷʚʣʷʶʪʩʷ: ʭʘʨʘʢʪʝʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʘʜʘʯ, ʦʙʲʝʜʠʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʪʦʯʝʢ ʟʨʝʥʠʷ ʠ, ʢʦʥʝʯʥʦ, ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʨʝʰʝʥʠʷ ʦʙʱʝʡ ʧʨʦʙʣʝʤʳ ʚ ʟʘʜʘʥʥʦʝ ʚʨʝʤʷ. 

ʈʘʩʧʨʝʜʝʣʝʥʥʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʥʝʩʢʦʣʴʢʠʤʠ ʘʛʝʥʪʘʤʠ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ: 

1) ʘʛʝʥʪ-ʤʝʥʝʜʞʝʨ (ʮʝʥʪʨʘʣʴʥʳʡ ʦʨʛʘʥ) ʧʨʦʚʦʜʠʪ ʜʝʢʦʤʧʦʟʠʮʠʶ ʠʩʭʦʜʥʦʡ ʧʨʦʙʣʝʤʳ ʥʘ ʦʪ-

ʜʝʣʴʥʳʝ ʟʘʜʘʯʠ; 

2) ʵʪʠ ʟʘʜʘʯʠ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʤʝʞʜʫ ʘʛʝʥʪʘʤʠ-ʠʩʧʦʣʥʠʪʝʣʷʤʠ; 

3) ʢʘʞʜʳʡ ʘʛʝʥʪ-ʠʩʧʦʣʥʠʪʝʣʴ ʨʝʰʘʝʪ ʩʚʦʶ ʟʘʜʘʯʫ, ʧʦʜʯʘʩ ʪʘʢʞʝ ʨʘʟʜʝʣʷʷ ʝʝ ʥʘ ʧʦʜʟʘʜʘʯʠ; 
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4) ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʙʱʝʛʦ ʨʝʟʫʣʴʪʘʪʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʢʦʤʧʦʟʠʮʠʷ, ʠʥʪʝʛʨʘʮʠʷ ʯʘʩʪʥʳʭ ʨʝʟʫʣʴʪʘ-

ʪʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʳʜʝʣʝʥʥʳʤ ʟʘʜʘʯʘʤ [2]. 

ʉ ʨʦʩʪʦʤ ʦʙʲʝʤʦʚ ʠʥʬʦʨʤʘʮʠʠ, ʜʦʩʪʫʧʥʦʡ ʥʘʤ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ, ʨʘʩʪʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ 

ʵʬʬʝʢʪʠʚʥʦʤ ʫʧʨʘʚʣʝʥʠʠ ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʝʡ. ʆʪʩʫʪʩʪʚʠʝ ʘʜʝʢʚʘʪʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠʥ-

ʬʦʨʤʘʮʠʝʡ ʧʨʠʚʝʣʦ ʢ ʧʨʦʙʣʝʤʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʝʨʝʛʨʫʟʢʠ. ʕʪʦ ʟʥʘʢʦʤʦ ʚʩʝʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ Web. 

ʇʦʪʝʥʮʠʘʣ ʛʠʛʘʥʪʩʢʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ Web ʦʯʝʚʠʜʝʥ, ʥʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʜʦ ʩʠʭ ʧʦʨ ʤʘʣʘ. ʇʦʣʴʟʦʚʘʪʝʣʷʤ Web ʤʝʰʘʶʪ ʢʘʢ ʩʫʙʲʝʢʪʠʚʥʳʝ ʬʘʢʪʦʨʳ (ʨʘʟʚʣʝʢʘʶʱʠʝʩʷ ʠʣʠ 

ʙʝʩʪʦʣʢʦʚʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ), ʪʘʢ ʠ ʦʙʲʝʢʪʠʚʥʳʝ ʬʘʢʪʦʨʳ (ʦʪʩʫʪʩʪʚʠʝ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʨʘʟʤʝʪʢʠ ʩʪʨʘʥʠʮ 

ʠ ʪ.ʧ.). ʇʨʦʙʣʝʤʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʝʨʝʛʨʫʟʢʠ ʠʤʝʝʪ ʜʚʘ ʘʩʧʝʢʪʘ: 

¶ ʢʘʞʜʳʡ ʜʝʥʴ ʤʳ ʧʦʣʫʯʘʝʤ ʦʛʨʦʤʥʳʝ ʦʙʲʝʤʳ ʠʥʬʦʨʤʘʮʠʠ (ʯʝʨʝʟ ʵʣʝʢʪʨʦʥʥʫʶ ʧʦʯʪʫ ʠ ʪ.ʧ.), 
ʠʟ ʢʦʪʦʨʦʡ ʥʘʤ ʚʘʞʥʘ ʪʦʣʴʢʦ ʢʨʦʰʝʯʥʘʷ ʜʦʣʷ. ʇʦʵʪʦʤʫ ʤʳ ʚʳʥʫʞʜʝʥʳ ʧʦʩʪʦʷʥʥʦ ʚʨʫʯʥʫʶ ʚʳʧʦʣ-

ʥʷʪʴ ʬʠʣʴʪʨʘʮʠʶ ʠʥʬʦʨʤʘʮʠʠ; 

¶ ʛʠʛʘʥʪʩʢʠʡ ʦʙʲʝʤ ʠ ʛʣʦʙʘʣʴʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʚ Web ʤʝʰʘʶʪ ʥʘʤ ʙʳʩʪʨʦ ʥʘʭʦ-

ʜʠʪʴ ʥʫʞʥʫʶ ʠʥʬʦʨʤʘʮʠʶ. ɺ ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ ʥʘʰʠ ʟʘʪʨʘʪʳ ʚʨʝʤʝʥʠ ʥʘ ʩʙʦʨ ʠʥʬʦʨʤʘʮʠʠ ʯʨʝʟʚʳ-

ʯʘʡʥʦ ʚʝʣʠʢʠ. 

ʂ ʩʯʘʩʪʴʶ, ʩʝʛʦʜʥʷ ʬʠʣʴʪʨʘʮʠʶ ʠ ʩʙʦʨ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʤʦʛʫʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠ 

ʨʘʟʫʤʥʦ ʚʳʧʦʣʥʷʪʴ ʘʛʝʥʪʳ. ʇʨʠʚʝʜʝʤ ʧʨʠʤʝʨʳ. ʉʠʩʪʝʤʘ Maxims (ʄʘʝʩ, 1994). ʕʪʦ ʘʛʝʥʪ ʜʣʷ ʬʠʣʴʪ-

ʨʘʮʠʠ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ (ʕʇ). ʆʥ ʦʙʫʯʘʝʪʩʷ ʨʘʥʞʠʨʦʚʘʪʴ, ʩʦʨʪʠʨʦʚʘʪʴ, ʘʨʭʠʚʠʨʦʚʘʪʴ, ʦʪʧʨʘʚʣʷʪʴ ʠ 

ʫʜʘʣʷʪʴ ʩʦʦʙʱʝʥʠʷ ʕʇ ʚ ʠʥʪʝʨʝʩʘʭ ʧʦʣʴʟʦʚʘʪʝʣʷ. ɼʣʷ ʵʪʦʛʦ ʦʥ ʥʘʙʣʶʜʘʝʪ, ʢʘʢ ʧʦʣʴʟʦʚʘʪʝʣʴ ʨʘʙʦʪʘʝʪ 

ʩ ʕʇ ʠ ʠʟʚʣʝʢʘʝʪ ʫʨʦʢ ʠʟ ʢʘʞʜʦʛʦ ʝʛʦ ʜʝʡʩʪʚʠʷ. ɸʛʝʥʪ ʧʦʩʪʦʷʥʥʦ ʧʨʦʛʥʦʟʠʨʫʝʪ ʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝ-

ʣʷ. ʂʦʛʜʘ ʧʨʦʛʥʦʟʳ ʥʘʯʠʥʘʶʪ ʩʙʳʚʘʪʴʩʷ, ʘʛʝʥʪ ʥʘʯʠʥʘʝʪ ʜʘʚʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʶ ʩʦʚʝʪʳ. 

ʎʠʬʨʦʚʘʷ ʙʠʙʣʠʦʪʝʢʘ Zuno (1997). ʕʪʦ ʄɸʉ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʘʷ ʜʘʥʥʳʝ ʠ ʫʩʣʫʛʠ. ʆʥʘ ʧʦʤʦʛʘʝʪ 

ʧʦʣʴʟʦʚʘʪʝʣʶ ʝʜʠʥʦʦʙʨʘʟʥʦ ʨʘʙʦʪʘʪʴ ʩ ʤʥʦʞʝʩʪʚʦʤ ʥʝʩʚʷʟʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ, ʪʘʢʠʭ ʢʘʢ, 

ʙʘʟʳ ʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʷ, Web, ʵʣʝʢʪʨʦʥʥʳʝ ʙʠʙʣʠʦʪʝʢʠ ʠ ʪ.ʧ. ɺ ʥʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʘʛʝʥʪʳ ʪʨʝʭ ʪʠ-

ʧʦʚ ï ʧʦʪʨʝʙʠʪʝʣʴ, ʧʦʩʪʘʚʱʠʢ ʠ ʧʦʤʦʱʥʠʢ. ɸʛʝʥʪʳ-ʧʦʪʨʝʙʠʪʝʣʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʥʪʝʨʝʩʳ ʢʦʥʝʯʥʳʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʘʛʝʥʪʳ-ʧʦʩʪʘʚʱʠʢʠ ï ʠʥʪʝʨʝʩʳ ʚʣʘʜʝʣʴʮʝʚ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʘʛʝʥʪʳ-ʧʦʤʦʱʥʠʢʠ ï ʩʚʷʟʠ 

ʤʝʞʜʫ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʠ ʧʦʩʪʘʚʱʠʢʘʤʠ. ɸʛʝʥʪʳ-ʧʦʪʨʝʙʠʪʝʣʠ ʭʨʘʥʷʪ ʠ ʠʩʧʦʣʴʟʫʶʪ ʤʦʜʝʣʠ ʧʦʣʴʟʦʚʘ-

ʪʝʣʝʡ, ʯʪʦʙʳ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʠʤ ʥʫʞʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠ ʦʪʛʦʨʦʜʠʪʴ ʠʭ ʦʪ ʙʝʩʧʦʣʝʟʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʕʪʘ ʄɸʉ ʚʳʧʦʣʥʷʝʪ ʢʘʢ ʬʠʣʴʪʨʘʮʠʶ ʠʥʬʦʨʤʘʮʠʠ, ʪʘʢ ʠ ʩʙʦʨ ʠʥʬʦʨʤʘʮʠʠ [3]. 

ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʦʜʭʦʜ ʦʪʣʠʯʘʝʪʩʷ ʩʚʦʝʡ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴʶ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠ-

ʝʤ ʝʛʦ ʧʦʣʦʞʝʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʷʭ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʘʟʦʚʳʭ 

ʧʦʥʷʪʠʡ ʠ ʢʦʥʮʝʧʮʠʡ ʄɸʉ ʚ ʦʙʣʘʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩ 

ʧʦʤʦʱʴʶ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʚʳʯʠʩʣʝʥʠʡ [4, 5, 6]. ʇʨʠ ʵʪʦʤ ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʚʳʯʠʩʣʝʥʠʷ ʦʨʛʘʥʠʟʫʶʪʩʷ 

ʜʣʷ ʟʘʜʘʯ, ʪʨʝʙʫʶʱʠʭ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʚʳʯʠʩʣʝʥʠʡ ʠ ʠʤʝʶʱʠʭ ʞʝʩʪʢʦʝ ʦʛʨʘʥʠʯʝʥʠʝ ʧʦ ʚʨʝʤʝʥʠ 

ʚʳʧʦʣʥʝʥʠʷ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʜʣʷ ʄɸʉ ʠʤʝʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʷʟʳʢʘʭ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ, ʪʘʢʠʭ ʢʘʢ ʉ++, Java, Python ʠ ʪ.ʜ. ʆʥʠ ʥʘʟʳʚʘʶʪʩʷ ʤʫʣʴʪʠʘʛʝʥʪ-

ʥʳʤʠ ʧʣʘʪʬʦʨʤʘʤʠ. ʇʨʠʤʝʨʘʤʠ ʪʘʢʠʭ ʧʣʘʪʬʦʨʤ ʷʚʣʷʝʪʩʷ JASDK [7] ʥʘ ʷʟʳʢʝ Java, FREEAGENT [8] 

ʥʘ C#, Toshiba Bee [9] ʥʘ Python. ʆʥʠ ʩʦʟʜʘʥʳ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʤʘʢʩʠʤʘʣʴʥʦ ʦʙʣʝʛʯʠʪʴ ʨʘʙʦʪʫ ʩ ʄɸʉ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʤʫʣʴʪʠʘʛʝʥʪʥʳʭ ʧʣʘʪʬʦʨʤʘʭ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʦʙʣʝʛʯʘʝʪ 

ʩʦʟʜʘʥʠʝ ʘʛʝʥʪʘ ʟʘ ʩʯʝʪ: 

 ʤʠʥʠʤʠʟʘʮʠʠ ʪʨʝʙʦʚʘʥʠʡ ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʟʥʘʥʠʷʤ; 

 ʦʪʩʫʪʩʪʚʠʷ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʟʫʯʘʪʴ ʥʦʚʳʡ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʡ ʷʟʳʢ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʵʢʦʥʦ-

ʤʠʪ ʚʨʝʤʷ. 

ʊʘʢʞʝ ʜʣʷ ʘʛʝʥʪʦʚ ʥʝʨʝʜʢʦ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʤʦʙʠʣʴʥʦʩʪʴ. ʕʪʦ ʩʧʦʩʦʙʥʦʩʪʴ ʜʘʥʥʦʡ 

ʤʫʣʴʪʠʘʛʝʥʪʥʦʡ ʧʣʘʪʬʦʨʤʳ ʩʦʟʜʘʚʘʪʴ ʘʛʝʥʪʦʚ ʥʘ ʫʜʘʣʝʥʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ ʠʣʠ ʧʝʨʝʤʝʱʘʪʴʩʷ ʤʝʞʜʫ 

ʫʩʪʨʦʡʩʪʚʘʤʠ ʧʦ ʤʝʨʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʧʣʘʪʬʦʨʤʳ JASDK, ʢʦʪʦʨʘʷ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ 

ʩʦʟʜʘʥʠʝ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʘʛʣʝʪʦʚ, ʪʦ ʝʩʪʴ ʤʦʙʠʣʴʥʳʭ ʘʛʝʥʪʦʚ, ʙʳʣ ʩʦʟʜʘʥ ʩʧʝʮʠʘʣʴʥʳʡ ʧʨʦʪʦʢʦʣ ï 

Agent Transport Protocol (ATP). 

ATP ï ʵʪʦ ʧʨʦʪʦʢʦʣ ʧʨʠʢʣʘʜʥʦʛʦ ʫʨʦʚʥʷ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʧʝʨʝʜʘʯʠ ʘʛʣʝʪʦʚ ʥʝʟʘʚʠʩʠʤʳʤ ʦʪ 

ʩʠʩʪʝʤʳ ʠ ʘʛʝʥʪʘ ʩʧʦʩʦʙʦʤ. ɽʛʦ ʟʘʧʨʦʩ ʩʦʩʪʦʠʪ ʠʟ ʩʪʨʦʢʠ ʟʘʧʨʦʩʘ, ʥʝʩʢʦʣʴʢʠʭ ʧʦʣʝʡ ʟʘʛʦʣʦʚʢʘ ʠ ʩʦʙ-

ʩʪʚʝʥʥʦ ʩʦʜʝʨʞʘʥʠʷ. ʉʪʨʦʢʘ ʟʘʧʨʦʩʘ ʦʧʨʝʜʝʣʷʝʪ ʤʝʪʦʜ ʟʘʧʨʦʩʘ, ʜʣʷ ʠʩʧʦʣʥʝʥʠʷ ʢʦʪʦʨʦʛʦ ʚ ʧʦʣʷʭ ʟʘ-

ʛʦʣʦʚʢʘ ʧʝʨʝʜʘʶʪʩʷ ʘʨʛʫʤʝʥʪʳ. ɺ ʜʘʥʥʦʤ ʧʨʦʪʦʢʦʣʝ ʩʫʱʝʩʪʚʫʝʪ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʭ ʤʝʪʦʜʘ: 

Dispatch ï ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʝʨʝʜʘʯʠ ʘʛʣʝʪʘ ʥʘ ʜʨʫʛʦʡ ʫʩʪʨʦʡʩʪʚʦ; 

Retract ï ʠʩʧʦʣʴʟʫʝʪʩʷ, ʢʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʫʯʠʪʴ ʘʛʣʝʪ ʩ ʜʨʫʛʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʪʝʤ ʩʘʤʳʤ ʟʘ-

ʩʪʘʚʣʷʝʪ ʧʦʣʫʯʘʪʝʣʷ ʧʝʨʝʩʣʘʪʴ ʦʪʧʨʘʚʠʪʝʣʶ ʘʛʣʝʪ; 

Fetch ï ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʧʝʨʝʜʘʯʠ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʘʛʝʣʝʪʘʭ; 
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Message ï ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʙʤʝʥʘ ʩʦʦʙʱʝʥʠʡ ʤʝʞʜʫ ʫʜʘʣʝʥʥʳʤʠ ʘʛʣʝʪʘʤʠ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʩʪʦʣʴ ʩʣʦʞʥʫʶ ʨʝʘʣʠʟʘʮʠʶ, ʄɸʉ ʷʚʣʷʶʪʩʷ ʦʯʝʥʴ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ ʠ ʨʘʟʚʠʚʘʶ-

ʱʠʤʠʩʷ ʚ ʩʘʤʳʭ ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʷʭ. ʇʦʷʚʣʷʶʪʩʷ ʚʩʝ ʙʦʣʴʰʝ ʠ ʙʦʣʴʰʝ ʤʫʣʴʪʠʘʛʝʥʪʥʳʭ 

ʧʣʘʪʬʦʨʤ, ʢʦʪʦʨʳʝ ʦʙʣʝʛʯʘʶʪ ʨʘʟʨʘʙʦʪʢʫ ʢʦʥʢʨʝʪʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. 

ʊʝʭʥʦʣʦʛʠʷ ʄɸʉ ʫʞʝ ʥʘʩʯʠʪʳʚʘʝʪ ʙʦʣʴʰʝ ʜʝʩʷʪʠ ʣʝʪ ʩʚʦʝʛʦ ʘʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʦʜʥʘʢʦ ʚʩʝ 

ʝʱʝ ʥʘʭʦʜʠʪʩʷ ʚ ʩʪʘʜʠʠ ʩʪʘʥʦʚʣʝʥʠʷ. ɺʝʜʫʪʩʷ ʘʢʪʠʚʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚ 

ʬʦʨʤʘʣʠʟʘʮʠʠ ʦʩʥʦʚʥʳʭ ʧʦʥʷʪʠʡ ʠ ʢʦʤʧʦʥʝʥʪʦʚ ʩʠʩʪʝʤ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ʬʦʨʤʘʣʠʟʘʮʠʠ 

ʤʝʥʪʘʣʴʥʳʭ ʧʦʥʷʪʠʡ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʫʞʝ ʤʥʦʛʦ ʜʦʩʪʠʞʝʥʠʡ ʧʦ ʜʘʥʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ, ʥʦ ʦʜ-

ʥʘʢʦ ʠ ʝʱʝ ʦʯʝʥʴ ʜʘʣʝʢʠ ʦʪ ʧʨʘʢʪʠʢʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ ʬʦʨʤʘʣʠʟʘʮʠʠ ʤʝʥʪʘʣʴʥʳʭ ʧʦʥʷʪʠʡ ʧʦʣʥʦ-

ʩʪʴʶ ʠʛʥʦʨʠʨʫʶʪʩʷ ʚʩʝ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʚ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʠʥʪʝʣʣʝʢʪʝ ʧʦʜʭʦʜʳ ʜʣʷ ʨʘʙʦʪʳ ʩ ʧʣʦʭʦ 

ʩʪʨʫʢʪʫʨʠʨʫʝʤʳʤʠ ʧʦʥʷʪʠʷʤʠ, ʥʝ ʚʧʦʣʥʝ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʧʦʥʷʪʠʷʤʠ, ʤʝʪʦʜʳ, ʢʦʪʦʨʳʝ ʙʘʟʠʨʫʶʪʩʷ 

ʥʘ ʚʝʨʦʷʪʥʦʩʪʠ ʠ ʥʝʯʝʪʢʦʩʪʠ. ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʯʪʦ ʵʪʦ ʦʙʰʠʨʥʦʝ, ʥʦʚʦʝ ʠ ʯʠʩʪʦʝ ʧʦʣʝ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. 
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ɸ.ʀ. ʇʨʦʜʘʥ, ʤʘʛʠʩʪʨʘʥʪ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʊ.ɹ. ʂʘʟʠʘʭʤʝʜʦʚ, ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʇʈɽʀʄʋʑɽʉʊɺɸ ʀ ʅɽɼʆʉʊɸʊʂʀ ʍɽʐʀʈʆɺɸʅʀʗ ʊɸɹʃʀʎ ɼɸʅʅʓʍ 

ʋʧʦʨʷʜʦʯʝʥʥʦʝ ʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʧʘʨʘʤʝʪʨʦʤ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ. ʉʫʱʝ-

ʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ ʩʦʨʪʠʨʦʚʢʠ ʧʦ ʢʣʶʯʫ ʭʦʪʷ ʠ ʧʨʠʤʝʥʷʶʪʩʷ, ʥʦ ʪʨʝʙʫʝʪ ʙʦʣʴʰʠʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʠ 

ʘʤʦʨʪʠʟʘʮʠʦʥʥʳʭ ʟʘʪʨʘʪ. ɼʦʧʫʩʪʠʤ, ʯʪʦ ʠʤʝʝʪʩʷ ʪʘʙʣʠʮʘ ʩ n ʟʘʧʠʩʷʤʠ. ɼʣʷ ʜʦʧʦʣʥʝʥʠʷ ʥʦʚʦʡ ʟʘʧʠ-

ʩʠ, ʚʳʧʦʣʥʝʥʠʝ ʩʦʨʪʠʨʦʚʢʠ ʪʨʝʙʫʝʪ ʚʨʝʤʷ  ʨʘʟ, ʢʦʪʦʨʦʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʧʝʨʝʟʘʧʠʩʠ ʜʘʥʥʳʭ. ʕʪʦ ʚʣʝʯʝʪ ʩʦʙʦʡ ʣʠʰʥʠʡ ʠʟʥʦʩ ʤʝʭʘʥʠʯʝʩʢʠʭ ʜʝʪʘʣʝʡ ʠ ʧʦʚʝʨʭʥʦʩʪʠ ʜʠʩʢʦʚ, 

ʟʘʛʨʫʟʢʘ ʧʨʦʮʝʩʩʦʨʘ ʚʪʦʨʦʩʪʝʧʝʥʥʳʤʠ, ʥʦ ʚʨʝʤʝʥʥʦ ʟʘʪʨʘʪʥʳʤʠ ʧʨʦʮʝʜʫʨʘʤʠ. ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ 

ʙʳʩʪʨʦʛʦ ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ, ʢ ʫʚʝʣʠʯʝʥʠʶ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʕɺʄ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝ ʬʫʥʢʮʠʡ, ʧʦʨʦʞʜʘʶʱʠʭ ʘʜʨʝʩ ʟʘʧʠʩʠ ʚ ʬʘʡʣʝ  (ʢʣʶʯʘ). ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʜʘʥʥʳʭ ʚ ʚʠʜʝ 

ʪʘʙʣʠʮʝ - ʠʩʧʦʣʴʟʫʝʪʩʷ ʭʝʰ-ʬʫʥʢʮʠʷ, ʢʦʪʦʨʘʷ ʚʳʯʠʩʣʷʝʪ ʘʜʨʝʩ ʧʦ ʟʥʘʯʝʥʠʶ ʢʣʶʯʘ (ʨʠʩ. 1) [2, ʩ. 601]. 

 

ʈʠʩ. 1. ʍʝʰ-ʪʘʙʣʠʮʘ 
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ʀʜʝʘʣʴʥʦʡ ʭʝʰ-ʬʫʥʢʮʠʝʡ ʩʯʠʪʘʝʪʩʷ ʪʘ, ʯʪʦ ʜʣʷ ʣʶʙʦʡ ʧʘʨʳ ʨʘʟʥʳʭ ʢʣʶʯʝʡ ʜʘʩʪ ʨʘʟʣʠʯʥʳʝ ʘʜ-

ʨʝʩʘ. 

 
ʉʦʚʝʨʰʝʥʥʳʤ ʭʝʰʠʨʦʚʘʥʠʝʤ ʥʘʟʳʚʘʝʪʩʷ ʪʘʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʜʘʥʥʳʭ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʦʜʙʦʨ ʚʦʟ-

ʤʦʞʝʥ ʣʠʰʴ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʟʘʨʘʥʝʝ ʠʟʚʝʩʪʥʳ ʟʥʘʯʝʥʠʷ ʢʣʶʯʝʡ. ɽʩʣʠ ʜʣʠʥʘ ʪʘʙʣʠʮʳ ʦʛʨʘʥʠʯʝʥʘ 

ʠ ʟʥʘʯʝʥʠʝ ʢʣʶʯʝʡ ʥʝ ʠʟʚʝʩʪʥʳ, ʪʦ ʧʦʜʙʦʨ ʬʫʥʢʮʠʠ ʙʫʜʝʪ ʢʨʘʡʥʝ ʟʘʪʨʫʜʥʠʪʝʣʴʥʳʤ. ʇʦʵʪʦʤʫ ʯʪʦʙʳ 

ʦʙʝʟʦʧʘʩʠʪʴ ʜʘʥʥʳʝ ʦʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʝʙʦʨʘ ʠ ʜʘʪʴ ʛʘʨʘʥʪʠʶ, ʠʩʧʦʣʴʟʫʶʪ ʭʝʰ-ʬʫʥʢʮʠʶ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʥʝʩʦʚʝʨʰʝʥʥʦʡ ʭʵʰ-ʬʫʥʢʮʠʠ ʨʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ ʦʧʠʩʘʥʥʳʡ ʥʘ ʷʟʳʢʝ Pascal. 

ʊʘʙʣʠʮʘ ʩʦʜʝʨʞʠʪ ʜʠʘʧʘʟʦʥ ʘʜʨʝʩʦʚ ʠʟ 20000 ʟʥʘʯʝʥʠʡ, ʧʨʠ ʵʪʦʤ ʢʣʶʯ ʩʦʩʪʦʠʪ ʠʟ 4 ʩʠʤʚʦʣʦʚ. 

 

function hash (key: string[4]): integer; 

var 

fun: longint; 

begin 

fun:=ord (key[1]) - ord (key[2]) + ord (key[3]) -ord (key[4]); 

{ʚʳʯʠʩʣʷʝʤ ʬʫʥʢʮʠʠ ʧʦ ʟʥʘʯʝʥʠʶ ʢʣʶʯʘ} 

fun:=fun+255*2; 

{ʩʦʚʤʝʱʘʝʤ ʥʘʯʘʣʦ ʦʙʣʘʩʪʠ ʟʥʘʯʝʥʠʡ ʠ ʥʘʯʘʣʴʥʳʡ ʘʜʨʝʩ ʭʝʰ-ʪʘʙʣʠʮʳ (address=1)} 

fun:=(fun*20000) div (255*4); 

{ʩʦʚʤʝʱʘʝʤ ʢʦʥʝʮ ʦʙʣʘʩʪʠ ʟʥʘʯʝʥʠʡ ʩ ʧʦʩʣʝʜʥʠʤ ʘʜʨʝʩʦʤ ʭʝʰ-ʪʘʙʣʠʮʳ (address=20 000)} 

hash:=fun 

end; 

 

ʇʦʨʦʡ ʧʨʠʭʦʜʠʪʩʷ ʩʪʘʣʢʠʚʘʪʴʩʷ ʩ ʩʠʪʫʘʮʠʝʡ, ʯʪʦ ʜʣʷ ʧʘʨʳ ʨʘʟʣʠʯʥʳʭ ʢʣʶʯʝʡ, ʬʫʥʢʮʠʷ ʦʧʨʝ-

ʜʝʣʷʝʪ ʦʜʠʥ ʘʜʨʝʩ. ʀʥʘʯʝ ʵʪʦ ʥʘʟʳʚʘʶʪ ʢʦʣʣʠʟʠʝʡ, ʘ ʜʘʥʥʳʝ ʢʣʶʯʠ ð ʢʣʶʯʠ-ʩʠʥʦʥʠʤʳ. ʏʪʦʙʳ ʨʝ-

ʰʠʪʴ ʜʘʥʥʫʶ ʧʨʦʙʣʝʤʫ ʠʩʧʦʣʴʟʫʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʤʝʪʦʜʳ: ʤʝʪʦʜ ʦʪʢʨʳʪʦʡ ʘʜʨʝʩʘʮʠʠ ʠ ʤʝʪʦʜʫ ʮʝ-

ʧʦʯʝʢ (ʨʠʩ. 2). 

ʄʝʪʦʜʦʤ ʮʝʧʦʯʝʢ ï ʵʪʦ ʤʝʪʦʜ, ʚ ʢʦʪʦʨʦʤ ʜʣʷ ʨʘʟʨʝʰʝʥʠʷ ʢʦʣʣʠʟʠʡ ʚʦ ʚʩʝ ʟʘʧʠʩʠ ʚʚʦʜʷʪʩʷ ʫʢʘ-

ʟʘʪʝʣʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʩʧʠʩʢʦʚ ʮʝʧʦʯʝʢ ʧʝʨʝʧʦʣʥʝʥʠʷ. ɽʩʣʠ ʚʦʟʥʠʢʘʝʪ ʢʦʣʣʠʟʠʷ ʧʨʠ 

ʟʘʧʦʣʥʝʥʠʠ ʪʘʙʣʠʮʳ ʚ ʩʧʠʩʦʢ ʜʣʷ ʪʨʝʙʫʝʤʦʛʦ ʘʜʨʝʩʘ ʭʝʰ-ʪʘʙʣʠʮʳ, ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ ʝʱʝ ʦʜʠʥ 

ʵʣʝʤʝʥʪ (ʨʠʩ. 3).  

ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʚ ʭʝʰ-ʪʘʙʣʠʮʝ, ʧʦ ʤʝʪʦʜʫ ʮʝʧʦʯʝʢ ʩ ʧʝʨʝʧʦʣʥʝʥʠʝʤ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʩʣʝʜʫʶ-

ʱʝʤʫ ʩʮʝʥʘʨʠʶ: ʜʣʷ ʥʘʯʘʣʘ, ʚʳʯʠʩʣʷʝʤ ʧʦ ʟʥʘʯʝʥʠʶ ʢʣʶʯʘ ð ʘʜʨʝʩ, ʧʦʩʣʝ ʵʪʦʛʦ ʧʨʦʚʦʜʠʤ ʧʦʩʣʝʜʦ-

ʚʘʪʝʣʴʥʳʡ ʧʦʠʩʢ ʚ ʩʧʠʩʢʘʭ ʩʚʷʟʘʥʥʳʤ ʩ ʧʦʣʫʯʝʥʥʳʤ ʘʜʨʝʩʦʤ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʫʜʘʣʠʪʴ ʠʟ ʪʘʙʣʠʮʳ, 

ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʚʳʙʨʘʥʥʳʡ ʵʣʝʤʝʥʪ ʠ ʫʜʘʣʠʪʴ ʝʛʦ ʠʟ ʮʝʧʦʯʢʠ ʧʝʨʝʧʦʣʥʝʥʠʷ [1, ʩ. 249].  

 

ʈʠʩ. 2. ʈʘʟʥʦʚʠʜʥʦʩʪʴ ʤʝʪʦʜʦʚ ʨʘʟʨʝʰʝʥʠ ̫ʢʦʣʣʠʟʠʡ 

ʉʫʪʴ ʤʝʪʦʜʘ ʦʪʢʨʳʪʦʡ ʘʜʨʝʩʘʮʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʶʙʦʛʦ ʘʣʛʦʨʠʪʤʘ, ʢʦʪʦʨʳʡ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʝʨʝʙʦʨ ʚ ʪʘʙʣʠʮʝ ʵʣʝʤʝʥʪʦʚ, ʯʪʦʙʳ ʥʘʡʪʠ ʩʚʦʙʦʜʥʦʝ ʤʝʩʪʦ ʜʣʷ ʥʦʚʦʡ ʟʘʧʠʩʠ [3]. 
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ʈʠʩ. 3. ʈʘʟʨʝʰʝʥʠʝ ʢʦʣʣʠʟʠʠ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʵʣʝʤʝʥʪʦʚ ʤʝʪʦʜʘʤʠ ʦʪʢʨʳʪʦʡ ʘʜʨʝʩʘʮʠʠ 

ʍʝʰʠʨʦʚʘʥʠʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʧʨʠ ʨʝʰʝʥʠʠ ʦʙʳʯʥʳʭ ʟʘʜʘʯ. ʅʘʧʨʠʤʝʨ, ʥʝʦʙʭʦʜʠʤʦ ʩʦ-

ʭʨʘʥʠʪʴ ʚ ʬʘʡʣʝ 500 ʥʝ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʯʠʩʝʣ. ʇʨʠ ʵʪʦʤ ʥʝʣʴʟʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜʳ ʩʦʨʪʠʨʦʚʢʠ. 

ʉʘʤʳʤ ʧʨʦʩʪʳʤ ʩʧʦʩʦʙ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʘʤʦʛʦ ʯʠʩʣʘ ʚ ʢʘʯʝʩʪʚʝ ʘʜʨʝʩʘ. ʇʨʠ ʵʪʦʤ ʧʨʠʜʝʪʩʷ 

ʧʝʨʝʟʘʧʠʩʳʚʘʪʴ ʬʘʡʣ ʙʝʟ ʧʫʩʪʦʪ, ʪ.ʝ. ʙʝʟ ʥʫʣʝʡ.  

ʂʦʜ ʘʣʛʦʨʠʪʤʘ ʧʨʠʚʦʜʠʪʩʷ ʥʠʞʝ. 

 

uses crt; 

var 

fun:file of longint; 

i,adrress,pl:longint; 

begin 

writeln('ɻʝʥʝʨʠʨʫʝʤ ʩʣʫʯʘʡʥʳʝ ʯʠʩʣʘ ʠ ʟʘʧʠʩʳʚʘʝʤ ʠʭ ʚ ʬʘʡʣ'); 

assign(fun,'Nam.dat'); 

randomize; 

rewrite(fun); 

for i:=1 to 350 do begin 

adrress:=random(7559)*100+1; {ʘʜʨʝʩʥʘʷʬʫʥʢʮʠʷ} 

write(adrress:10); {adrress - ʘʜʨʝʩʯʠʩʣʘ} 

seek(fun,adrress); {ʋʩʪʘʥʘʚʣʠʚʘʝʤ ʛʦʣʦʚʢʫ ʧʦ ʘʜʨʝʩʫ adrress} 

write(fun,adrress); 

end; 

writeln; 

writeln('ɺʳʚʦʜʠʤ ʯʠʩʣʘ ʠʟ ʬʘʡʣʘ'); 

readln; 

close(fun); 
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reset(fun); 

pl:=0; 

while not eof(fun) do begin 

read(fun,adrress); 

if adrress<>0 then begin write(adrress:8); pl:=pl+1;end; 

end; 

close(fun); 

writeln; 

writeln('ʇʨʦʠʟʚʦʜʠʤʧʦʠʩʢʯʠʩʣʘ'); 

readln; 

writeln('Number'); 

readln(adrress); 

reset(fun); 

seek(fun,adrress); 

read(fun,adrress); 

writeln(adrress); 

close(fun); 

readln; 

end. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ɹʘʢʥʝʣʣ ɼʞ.ʄ. ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʘʣʛʦʨʠʪʤʳ ʠ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʚ Delphi. ï ɼʠʘʉʦʬʪ, 2003. ï 560 ʩ. 

2. ɼʦʥʘʣʴʜ ʂʥʫʪ. ʀʩʢʫʩʩʪʚʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʊʦʤ 3. ʉʦʨʪʠʨʦʚʢʘ ʠ ʧʦʠʩʢ. ï ɺʠʣʴʷʤʩ, 2007. ï 824 ʩ. 

3. ʉʘʡʪ ʍʵʰʠʨʦʚʘʥʠʝ (ʈʫʩ.). ï URL: http://aliev.me/runestone/SortSearch/Hashing.html. 

ʋɼʂ 004.93ô12 

ɺ.ɹ. ʈʘʟʠʥʢʠʥ, ʤʘʛʠʩʪʨʘʥʪ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʊ.ʉ. ʂʘʪʝʨʤʠʥʘ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʉɺɪʈʊʆʏʅʓɽ ʅɽʁʈʆʅʅʓɽ ʉɽʊʀ ɺ ʈɸʉʇʆɿʅɸɺɸʅʀʀ ʆɹʈɸɿʆɺ 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ ʦʙʣʘʩʪʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʩʪʨʝʤʠʪʝʣʴʥʦ ʨʘʩʪʸʪ ʧʦʧʫʣʷʨʥʦʩʪʴ ʥʝʡʨʦʥ-

ʥʳʭ ʩʝʪʝʡ. ʆʜʥʠʤ ʠʟ ʚʠʜʦʚ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʷʚʣʷʶʪʩʷ ʩʚʸʨʪʦʯʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ. ʂʘʢ ʠʟʚʝʩʪʥʦ, 

ʩʚʸʨʪʦʯʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ (ʉʅʉ) ʩʦʟʜʘʥʳ ʧʦ ʘʥʘʣʦʛʠʠ ʨʘʙʦʪʳ ʟʨʠʪʝʣʴʥʦʡ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, 

ʯʪʦ ʷʨʢʦ ʦʪʦʙʨʘʞʘʝʪ ʦʩʥʦʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʦʥʠ ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ, ʘ ʠʤʝʥʥʦ ï 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʦʙʲʝʢʪʦʚ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ. 

ɺʳʩʦʢʠʡ ʂʇɼ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʪʦʛʦ, ʯʪʦ ʚ ʜʘʥʥʦʡ ʩʝʪʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝ-

ʩʢʦʣʴʢʦ ʩʣʦʝʚ ʥʝʡʨʦʥʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʧʦʟʚʦʣʷʝʪ ʥʘʭʦʜʠʪʴ ʠʩʢʦʤʳʝ ʧʨʠʟʥʘʢʠ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ 

ʩʣʦʞʥʦʩʪʠ, ʥʘʯʠʥʘʷ ʦʪ ʧʨʠʤʠʪʠʚʥʳʭ ʣʠʥʠʡ ʠ ʫʛʣʦʚ, ʟʘʢʘʥʯʠʚʘʷ ʦʙʲʝʢʪʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ, ʥʘʧʨʠʤʝʨ, 

ʷʙʣʦʢʦ ʠʣʠ ʤʘʰʠʥʘ. ʊʘʢʞʝ ʩʪʦʠʪ ʫʯʠʪʳʚʘʪʴ ʪʘʢʫʶ ʦʩʦʙʝʥʥʦʩʪʴ, ʢʘʢ ʦʪʩʫʪʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ 

ʧʦʣʥʦʩʚʷʟʥʦʡ ʩʝʪʠ ï ʢʘʞʜʳʡ ʥʝʡʨʦʥ ʦʪʚʝʯʘʝʪ ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʝʢʪʦʨʘ ʠʟʦʙʨʘʞʝʥʠʷ, ʢʦʪʦʨʦʝ ʠʪʝʨʘ-

ʮʠʦʥʥʦ ʧʨʦʚʝʨʷʝʪʩʷ ʥʘ ʥʘʣʠʯʠʝ ʠʩʢʦʤʳʭ ʧʨʠʟʥʘʢʦʚ, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴʥʦʩʪʠ. 

ʅʝʡʨʦʥʳ ï ʩʚʦʝʦʙʨʘʟʥʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʝʜʠʥʠʮʳ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʶʪ ʠʥʬʦʨʤʘʮʠʶ ʠ, ʧʨʝʦʙ-

ʨʘʟʫʷ ʝʝ, ʧʝʨʝʜʘʶʪ ʜʘʣʴʰʝ. ʉʚʷʟʴ ʤʝʞʜʫ ʥʝʡʨʦʥʘʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʠʥʘʧʩʦʚ, ʢʦʪʦʨʳʝ 

ʷʚʣʷʶʪʩʷ ʦʧʨʝʜʝʣʠʪʝʣʷʤʠ ʜʦʤʠʥʘʥʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʚ ʩʣʫʯʘʝ ʧʝʨʝʜʘʯʠ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʥʝʡʨʦʥʦʚ ʢ 

ʦʜʥʦʤʫ. ʉʠʥʘʧʩʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚʝʩʦʤ. ɼʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʝʩʘʤʠ ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʬʫʥʢʮʠʠ ʘʢʪʠʚʘʮʠʠ. ʆʩʥʦʚʥʳʤʠ ʬʫʥʢʮʠʷʤʠ ʘʢʪʠʚʘʮʠʠ ʷʚʣʷʶʪʩʷ: ʣʠʥʝʡʥʘʷ, ʣʦʛʠʩʪʠʯʝ-

ʩʢʘʷ ʠ ʛʠʧʝʨʙʦʣʠʯʝʩʢʠʡ ʪʘʥʛʝʥʩ.  

ɺʘʞʥʦ ʟʥʘʪʴ, ʯʪʦ ʚʦ ʚʨʝʤʷ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʚʝʩʘ ʥʘ ʩʠʥʘʧʩʘʭ ʨʘʩʩʪʘʚʣʷʶʪʩʷ ʩʣʫ-

ʯʘʡʥʳʤ ʦʙʨʘʟʦʤ, ʥʦ ʫʞʝ ʧʦʪʦʤ, ʧʦʩʣʝ ʪʨʝʥʠʨʦʚʢʠ ʥʘ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʝ ʜʘʥʥʳʭ, ʧʨʠʥʠʤʘʶʪ ʜʨʫ-

ʛʦʡ, ʨʘʙʦʯʠʡ ʚʠʜ. ʏʪʦ ʞʝ ʢʦʥʢʨʝʪʥʦ ʜʝʣʘʶʪ ʉʅʉ? ɹʝʨʸʪʩʷ ʠʟʦʙʨʘʞʝʥʠʝ, ʧʨʦʧʫʩʢʘʝʪʩʷ ʯʝʨʝʟ ʩʝʨʠʶ 

ʥʝʣʠʥʝʡʥʳʭ ʩʚʸʨʪʦʯʥʳʭ ʩʣʦʸʚ ʥʝʡʨʦʥʦʚ ʠ ʚ ʠʪʦʛʝ ʛʝʥʝʨʠʨʫʝʪʩʷ ʚʳʚʦʜ. ʀʟ ʛʣʘʚʥʦʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘ 

ʉʅʉ, ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʚʳʩʦʢʫʶ ʛʠʙʢʦʩʪʴ ʚ ʘʨʭʠʪʝʢʪʫʨʥʦʤ ʧʣʘʥʝ, ʚʳʣʠʚʘʝʪʩʷ ʠ ʝʸ ʛʣʘʚʥʳʡ 

ʥʝʜʦʩʪʘʪʦʢ ï ʦʪʩʫʪʩʪʚʠʝ ʢʘʢʦʡ-ʣʠʙʦ ʬʦʨʤʘʣʠʟʘʮʠʠ ʵʪʘʧʘ ʩʦʟʜʘʥʠʷ ʵʪʦʡ ʩʘʤʦʡ ʘʨʭʠʪʝʢʪʫʨʳ, ʪʘʢ ʢʘʢ 

ʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʫʛʫʙʦ ʵʤʧʠʨʠʯʝʩʢʠʤ ʧʫʪʸʤ. 
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ʉʅʉ ʩʦʩʪʦʠʪ ʠʟ ʪʨʸʭ ʪʠʧʦʚ ʩʣʦʸʚ. ʕʪʦ ʩʣʦʡ ʩʚʸʨʪʢʠ, ʧʫʣʠʥʛʘ ʠ ʧʦʣʥʦʩʚʷʟʥʳʡ ʩʣʦʡ. ʉʣʦʡ ʩʚʸʨʪ-

ʢʠ çʩʚʦʨʘʯʠʚʘʝʪè ʠʟʦʙʨʘʞʝʥʠʝ ʩ ʧʦʤʦʱʴʶ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʬʠʣʴʪʨʘ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʢʘʨʪʠʥʢʘ ʥʝ ʚʭʦ-

ʜʝ ʠʤʝʝʪ ʨʘʟʤʝʨ 32ʭ32ʭ3, ʛʜʝ 3 ï ʵʪʦ ʛʣʫʙʠʥʘ ʠʟʦʙʨʘʞʝʥʠʷ, ʪʦ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʬʠʣʴʪʨʘ ʩ ʨʘʟʤʝʨʦʤ 

5ʭ5 ʢʘʞʜʳʡ ʥʝʡʨʦʥ ʚ ʩʣʦʝ ʩʚʸʨʪʢʠ ʙʫʜʝʪ ʠʤʝʪʴ 5ʭ5ʭ3 ʚʭʦʜʥʦʛʦ ʦʙʲʝʤʘ.  

 

ʈʠʩ. 1. ɺʠʟʫʘʣʠʟʘʮʠʷ ʩʚʝʨʪʢʠ ʚʭʦʜʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ 

ʉʣʦʡ ʧʫʣʠʥʛʘ ʷʚʣʷʝʪʩʷ ʜʝʩʪʨʫʢʪʠʚʥʳʤ ʩʣʦʝʤ ʠ ʩʣʫʞʠʪ ʜʣʷ ʧʦʥʠʞʝʥʠʷ ʜʠʩʢʨʝʪʠʟʘʮʠʠ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʳʭ ʨʘʟʤʝʨʦʚ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʤʝʥʴʰʘʝʪ ʦʙʲʝʤ ʠʟʦʙʨʘʞʝʥʠʷ, ʥʦ ʚʤʝʩʪʝ ʩ ʪʝʤ ʠ ʫʤʝʥʴ-

ʰʘʝʪʩʷ ʢʘʨʪʘ ʧʨʠʟʥʘʢʦʚ. ʇʦʣʥʦʩʚʷʟʥʳʡ ʩʣʦʡ ʚʳʚʦʜʠʪ N-ʤʝʨʥʳʡ ʚʝʢʪʦʨ, ʛʜʝ N ï ʯʠʩʣʦ ʢʣʘʩʩʦʚ, ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ, ʢ ʢʘʢʦʤʫ ʢʣʘʩʩʫ ʚʝʨʦʷʪʥʝʝ ʚʩʝʛʦ ʧʨʠʥʘʜʣʝʞʠʪ ʠʟʦʙʨʘʞʝʥʠʝ. ʂʘʢ ʤʦʞʥʦ ʜʦʛʘʜʘʪʴʩʷ, 

ʧʦʣʥʦʩʚʷʟʥʳʡ ʩʣʦʡ ʷʚʣʷʝʪʩʷ ʧʦʩʣʝʜʥʠʤ ʚ ʩʪʨʦʝʥʠʠ ʉʅʉ. 

ʇʦʤʠʤʦ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʩʣʦʸʚ ʠ ʠʭ ʚʟʘʠʤʦʩʚʷʟʝʡ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʚ ʉʅʉ ʝʩʪʴ ʠ ʜʨʫʛʠʝ 

ʧʘʨʘʤʝʪʨʳ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʩʭʦʜʠʤʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʅʉ. ʕʪʦ ʪʘʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʢʘʢ: ʢʦʣʠʯʝ-

ʩʪʚʦ ʬʠʣʴʪʨʦʚ, ʛʣʫʙʠʥʘ ʠʟʦʙʨʘʞʝʥʠʷ, ʰʘʛ ʧʨʦʭʦʜʘ ʬʠʣʴʪʨʘ ʩʚʸʨʪʢʠ, ʜʦʧʦʣʥʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʥʫʣʷ-

ʤʠ. ʂʘʞʜʳʡ ʠʟ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʷʪʴ ʚʨʫʯʥʫʶ.  

ʊʝʤʘ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʉʅʉ, ʩʦʟʜʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʯʝʥʴ ʧʦʧʫʣʷʨʥʘ. ɽʞʝʛʦʜʥʦ ʧʨʦʚʦʜʠʪʩʷ ʢʦʥʢʫʨʩ ImageNet, ʚ ʢʦʪʦʨʦʤ ʨʘʟʨʘʙʦʪʯʠ-

ʢʠ ʩʦʨʝʚʥʫʶʪʩʷ, ʯʝʡ ʘʣʛʦʨʠʪʤ ʧʦʟʚʦʣʠʪ ʧʦʙʠʪʴ ʨʝʢʦʨʜ ʦʰʠʙʦʢ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʉʅʉ 

ʚ 2012 ʛʦʜʫ ʧʦʟʚʦʣʠʣʦ ʩʥʠʟʠʪʴ ʵʪʫ ʦʰʠʙʢʫ ʩ 26% ʜʦ 15%, ʯʪʦ ʧʨʠʚʣʝʢʣʦ ʢ ʜʘʥʥʦʤʫ ʤʝʪʦʜʫ ʦʛʨʦʤʥʦʝ 

ʚʥʠʤʘʥʠʝ. 

ʆʜʥʘʢʦ ʩʘʤʘ ʘʨʭʠʪʝʢʪʫʨʘ ʉʅʉ ʪʘʢʞʝ ʦʯʝʥʴ ʚʘʞʥʘ, ʠ ʯʝʤ ʦʥʘ ʛʣʫʙʞʝ ï ʪʝʤ ʙʦʣʝʝ ʥʝʣʠʥʝʡʥʘ, ʯʪʦ 

ʚ ʠʪʦʛʝ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʦʰʠʙʢʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. ʇʦʜʪʚʝʨʞʜʝʥʠʝʤ ʵʪʦʤʫ ʷʚʣʷʝʪʩʷ ʩʭʝʤʘʪʠʯ-

ʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʘʨʭʠʪʝʢʪʫʨ ʅʉ, ʢʦʪʦʨʳʝ ʷʚʣʷʣʠʩʴ ʧʦʙʝʜʠʪʝʣʷʤʠ ʧʦ ʨʘʩʧʦʟʥʘʚʘʥʠʶ ʦʙʨʘʟʦʚ ʚ 2013 

ʠ 2014 ʛʦʜʫ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʩʤ. ʨʠʩ. 2). 
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ʈʠʩ. 2. ɸʨʭʠʪʝʢʪʫʨʳ ʅʉ 

ɼʣʷ ʦʙʫʯʝʥʠʷ ʉʅʉ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ, ʩʘʤʳʤʠ ʠʟ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʷʚ-

ʣʷʶʪʩʷ: ʤʝʪʦʜ ʦʙʨʘʪʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʤʝʪʦʜ ʫʧʨʫʛʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ. 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʉʅʉ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ ʦʛʨʦʤʥʫʶ ʧʣʦʱʘʜʢʫ ʜʣʷ 

ʚʩʝʚʦʟʤʦʞʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ ʥʘʭʦʞʜʝʥʠʷ ʢʘʢʠʭ-ʣʠʙʦ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠ ʟʘʚʠʩʠʤʦʩʪʝʡ, ʠ, ʫʯʠʪʳ-

ʚʘʷ ʪʦ, ʥʘʩʢʦʣʴʢʦ ʘʢʪʠʚʥʦ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʚʝʜʫʪʩʷ ʨʘʟʨʘʙʦʪʢʠ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚ ʩʢʦʨʦʤ 

ʚʨʝʤʝʥʠ ʚʩʸ ʞʝ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʝʥʘ ʬʦʨʤʘʣʠʟʘʮʠʷ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʙʦʣʝʝ ʪʦʯʥʳʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʵʬ-

ʬʝʢʪʠʚʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʅʉ ʠ ʧʦʜʙʦʨʘ ʝʝ ʧʘʨʘʤʝʪʨʦʚ. ɸ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʵʪʦ ʩʚʦʝʛʦ ʨʦʜʘ ʠʩʢʫʩʩʪ-

ʚʦ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. https://habrahabr.ru/post/309508 

2. https://habrahabr.ru/post/312450 

3. https://habrahabr.ru/post/313216 

4. https://habrahabr.ru/company/yandex/blog/307260 

5. http://ru.datasides.com/code/cnn-convolutional-neural-networks 
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ʉ.ʉ. ʉʠʥʴʢʝʚʠʯ, ʩʪʫʜʝʥʪ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʊ.ʉ. ʂʘʪʝʨʤʠʥʘ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʇʈʀʄɽʅɽʅʀɽ ʂʆʄɹʀʅʀʈʆɺɸʅʅʆɻʆ ɻɽʅɽʊʀʏɽʉʂʆɻʆ ɸʃɻʆʈʀʊʄɸ ʂ 

ʈɽʐɽʅʀʖ ɿɸɼɸʏʀ ʂʆʄʄʀɺʆʗɾɽʈɸ 

ʇʨʠʦʨʠʪʝʪʥʦʡ ʟʘʜʘʯʝʡ ʥʘʫʢʠ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʢʠʙʝʨʬʠʟʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. ʂʠʙʝʨʬʠʟʠʯʝʩʢʘʷ 

ʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʩʪʝʤʫ, ʢʦʪʦʨʘʷ ʦʙʣʘʜʘʝʪ ʥʝʨʘʟʨʳʚʥʦʡ ʩʚʷʟʴʶ ʤʝʞʜʫ ʚʭʦʜʷʱʠʤʠ ʚ ʥʠʭ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʤʠ ʠ ʬʠʟʠʯʝʩʢʠʤʠ ʵʣʝʤʝʥʪʘʤʠ. ʇʨʠʤʝʨʳ ʢʠʙʝʨʬʠʟʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ï ʫʤʥʳʝ ʜʦʤʘ, 

ʩʤʘʨʪ-ʘʚʪʦʤʦʙʠʣʠ, ʤʦʙʠʣʴʥʳʝ ʩʠʩʪʝʤʳ ʠ ʩʠʩʪʝʤʳ ʦʙʦʨʦʥʳ. ʅʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʩʦʩʪʘʚʣʷʶʱʠʤ ʢʠ-

ʙʝʨʬʠʟʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʩʯʠʪʘʶʪʩʷ ʜʘʪʯʠʢʠ, ʢʦʪʦʨʳʝ ʩʦʙʠʨʘʶʪ ʜʘʥʥʳʝ ʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʧʦʣʦʞʝʥʠʠ 

ʦʙʲʝʢʪʦʚ (ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʜʘʥʥʳʝ). ʊʘʢʠʝ ʜʘʥʥʳʝ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʚ ʦʙʣʘʩʪʠ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ɻʀʉ). ɺ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʠʤʝ-

ʶʪ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʧʨʠ ʨʝʰʝʥʠʠ ʨʝʘʣʴʥʳʭ ʟʘʜʘʯ, ʪʘʢʠʭ ʢʘʢ ʩʦʩʪʘʚʣʝ-

ʥʠʝ ʨʘʩʧʠʩʘʥʠʡ ʠʣʠ ʤʠʥʠʤʠʟʘʮʠʷ ʟʘʪʨʘʪ ʥʘ ʧʦʩʪʨʦʝʥʠʝ ʤʘʨʰʨʫʪʦʚ ʛʨʫʟʦʧʝʨʝʚʦʟʦʢ ʤʝʞʜʫ ʩʢʣʘʜʘʤʠ ʠ 

ʤʘʛʘʟʠʥʘʤʠ ʧʨʝʜʧʨʠʷʪʠʷ.  

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʧʦʠʩʢʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ. ʂ ʪʘʢʠʤ ʤʝʪʦʜʘʤ ʤʦʞʥʦ 

ʦʪʥʝʩʪʠ ʞʘʜʥʳʝ ʘʣʛʦʨʠʪʤʳ, ʛʝʥʝʪʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʧʝʨʝʙʦʨ ʠ ʜʨ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, 

ʯʪʦ ʟʘʜʘʯʠ ʤʦʛʫʪ ʨʝʰʘʪʴʩʷ ʙʳʩʪʨʝʝ ʠ ʪʦʯʥʝʝ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʝʥʝʪʠʯʝʩʢʠʭ ʘʣʛʦʨʠʪʤʦʚ ʠʤʝʝʪ ʤʝʩʪʦ 

ʙʳʪʴ. ɿʘʯʘʩʪʫʶ, ʧʨʠ ʨʝʰʝʥʠʠ ʨʘʟʥʳʭ ʟʘʜʘʯ, ʪʨʝʙʫʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʪʘʢʦʛʦ ʤʝʪʦʜʘ, ʢʦʪʦʨʳʡ ʙʳ ʩʤʦʛ 

ʧʨʝʜʦʩʪʘʚʠʪʴ ʚ ʠʪʦʛʝ ʥʘʠʣʫʯʰʠʡ ʨʝʟʫʣʴʪʘʪ, ʪ.ʝ. ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ ʤʦʞʝʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʝʝ ʜʨʫ-

ʛʠʭ ʩʧʦʩʦʙʦʚ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʣʫʯʘʷʭ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ 

ʙʫʜʝʪ ʧʨʠʤʝʥʠʪʴ ʧʨʠ ʨʝʰʝʥʠʠ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʟʘʜʘʯʝʡ ʢʦʤʤʠʚʦʷʞʝʨʘ. ʅʦ ʜʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦ-

ʜʠʤʦ ʨʘʟʦʙʨʘʪʴ ʦʩʥʦʚʳ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ ʠ ʟʘʜʘʯʠ ʢʦʤʤʠʚʦʷʞʝʨʘ. 

ɺ ʩʘʤʦʡ ʦʙʱʝʡ ʧʦʩʪʘʥʦʚʢʝ ʟʘʜʘʯʠ ʢʦʤʤʠʚʦʷʞʝʨʘ ʩʦʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʝʤ. ɼʘʥ ʥʝʦʨʠʝʥʪʠʨʦʚʘʥ-

ʥʳʡ ʛʨʘʬ G (ʨʠʩ. 1), ʛʜʝ V ï ʤʥʦʞʝʩʪʚʦ ʚʝʨʰʠʥ ʛʨʘʬʘ ʠ E ï ʨʝʙʨʘ ʛʨʘʬʘ.  

 

 

ʈʠʩ. 1. ʅʝʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʛʨʘʬ 
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ʊʘʢʞʝ, ʜʘʥʘ ʤʘʪʨʠʮʘ ʨʘʩʩʪʦʷʥʠʡ ʤʝʞʜʫ ʫʟʣʘʤʠ. ʈʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʫʟʣʘʤʠ ʤʦʞʥʦ ʥʘʡʪʠ ʧʦ 

ʬʦʨʤʫʣʝ ʚʳʯʠʩʣʝʥʠʷ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʜʚʫʤʷ ʪʦʯʢʘʤʠ: 

 
ʈʝʰʝʥʠʝʤ ʟʘʜʘʯʠ ʢʦʤʤʠʚʦʷʞʝʨʘ ʩʯʠʪʘʝʪʩʷ ʤʠʥʠʤʠʟʘʮʠʷ (ʦʧʪʠʤʠʟʘʮʠʷ) ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ, ʛʜʝ 

ʩʫʤʤʘʨʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʤʠʥʠʤʘʣʴʥʳʤ: 

 
ʉʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʥʝʢʦʪʦʨʳʝ ʦʛʨʘʥʠʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʫʪ ʠʟʙʝʞʘʪʴ ʥʝʢʦʪʦʨʳʭ ʣʦʛʠʯʝʩʢʠʭ 

ʦʰʠʙʦʢ: 

¶ ɺ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ ʢʦʤʤʠʚʦʷʞʝʨʘ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʜʠʥʘʢʦʚʳʝ ʠʥʜʝʢʩʳ ʚʝʨʰʠʥ. 

¶ ɺʝʨʰʠʥʳ ʚ ʛʨʘʬʝ ʜʦʣʞʥʳ ʙʳʪʴ ʩʚʷʟʘʥʳ. 

¶ ʂʘʞʜʫʶ ʚʝʨʰʠʥʫ ʧʨʦʡʪʠ ʤʦʞʥʦ ʪʦʣʴʢʦ ʦʜʠʥ ʨʘʟ (ʛʘʤʠʣʴʪʦʥʦʚ ʧʫʪʴ). 

ɻʝʥʝʪʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ ʦʪʨʘʞʘʶʪ ʨʝʘʣʴʥʳʡ ʧʨʠʤʝʨ ʵʚʦʣʶʮʠʠ ʚ ʧʨʠʨʦʜʥʳʭ ʧʦʧʫʣʷʮʠʷʭ ʠ ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʵʬʬʝʢʪʠʚʥʳʡ ʧʦʠʩʢʦʚʳʡ ʠʥʩʪʨʫʤʝʥʪ ʧʨʠ ʵʚʦʣʶʮʠʦʥʥʦʤ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʦʧʪʠʤʠʟʘ-

ʮʠʠ.  

ɻʝʥʝʪʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ ï ʩʪʦʭʘʩʪʠʯʝʩʢʠʡ ʧʦʠʩʢʦʚʳʡ ʘʣʛʦʨʠʪʤ, ʢʦʪʦʨʳʡ ʠʪʝʨʘʪʠʚʥʦ ʪʨʘʥʩʬʦʨ-

ʤʠʨʫʝʪ ʤʥʦʞʝʩʪʚʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ (ʧʦʧʫʣʷʮʠʶ), ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ ʢʦʜʠʨʦʚʘʥʥʳʝ 

ʨʝʰʝʥʠʷ ʥʝʢʦʪʦʨʦʡ ʟʘʜʘʯʠ [1, ʩ. 5]. ɻʝʥʝʪʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʚ ʩʠʩʪʝʤʘʭ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʦʧʪʠʤʠʟʘʮʠʠ, ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡ-

ʨʦʥʥʳʭ ʩʝʪʷʭ ʠ ʚ ʜʨʫʛʠʭ ʦʪʨʘʩʣʷʭ ʟʥʘʥʠʡ [3, ʩ. 2].  

ʇʦʧʫʣʷʮʠʷ ï ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʩʦʙʝʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʥʠʤʘʪʴ ʫʯʘʩʪʠʝ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʦʪʦʤ-

ʢʦʚ ʚ ʭʦʜʝ ʵʚʦʣʶʮʠʠ ʧʦ ʚʳʙʨʘʥʥʦʤʫ ʨʝʧʨʦʜʫʢʪʠʚʥʦʤʫ ʧʣʘʥʫ [2, ʩ. 9]. 

ɻʝʥ ï ʵʣʝʤʝʥʪʘʨʥʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʝʜʠʥʠʮʘ, ʠʩʧʦʣʴʟʫʶʱʘʷʩʷ ʜʣʷ ʢʦʜʠʨʦʚʘʥʠʷ ʦʩʦʙʠ ʧʦʧʫʣʷʮʠʠ 

[2, ʩ. 9]. 

ʆʩʦʙʴ, ʭʨʦʤʦʩʦʤʘ ï ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʝʜʠʥʠʮʘ ʧʦʧʫʣʷʮʠʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ 

ʦʜʥʦ ʠʟ ʚʦʟʤʦʞʥʳʭ ʨʝʰʝʥʠʡ ʟʘʜʘʯʠ, ʟʘʢʦʜʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʴʥʦ ʚʳʙʨʘʥʥʳʤ ʩʧʦʩʦʙʦʤ [2, ʩ. 9]. 

ɻʝʥʝʪʠʯʝʩʢʠʡ ʦʧʝʨʘʪʦʨ ï ʫʧʦʨʷʜʦʯʝʥʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʥʘʜ ʦʜʥʦʡ ʠʣʠ ʥʝ-

ʩʢʦʣʴʢʠʤʠ ʨʦʜʠʪʝʣʴʩʢʠʤʠ ʦʩʦʙʷʤʠ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʦʪʦʤʢʘ [2, ʩ. 9]. 

ɻʝʥʦʪʠʧ ï ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʩʦʙʠ ʚ ʚʠʜʝ ʥʘʙʦʨʘ ʟʥʘʯʝʥʠʡ ʛʝʥʦʚ, ʩ ʢʦʪʦʨʳʤʠ ʦʧʝʨʠʨʫʝʪ ʛʝʥʝʪʠʯʝ-

ʩʢʠʡ ʘʣʛʦʨʠʪʤ [2, ʩ. 9]. 

ʃʦʢʫʩ ʫʢʘʟʳʚʘʝʪ ʤʝʩʪʦ ʨʘʟʤʝʱʝʥʠʷ ʜʘʥʥʦʛʦ ʛʝʥʘ ʚ ʭʨʦʤʦʩʦʤʝ (ʮʝʧʦʯʢʝ) [3, ʩ. 2].  

ʂʨʦʩʩʦʚʝʨ, ʩʢʨʝʱʠʚʘʥʠʝ ï ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʦʧʝʨʘʪʦʨʘ, ʩʚʷʟʘʥʥʘʷ ʩ ʩʠʥʪʝʟʦʤ ʥʦ-

ʚʦʛʦ ʛʝʥʦʪʠʧʘ ʠʟ ʬʨʘʛʤʝʥʪʦʚ ʥʝʩʢʦʣʴʢʠʭ ʨʦʜʠʪʝʣʴʩʢʠʭ ʦʩʦʙʝʡ [2, ʩ. 9]. 

ʂʣʘʩʩʠʯʝʩʢʠʡ ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʰʘʛʦʚ:  

1) ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʯʘʣʴʥʦʡ ʧʦʧʫʣʷʮʠʠ (ʥʘʙʦʨʘ ʨʝʰʝʥʠʡ); 

2) ʦʮʝʥʢʘ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠ ʥʳʥʝʰʥʝʛʦ ʧʦʢʦʣʝʥʠʷ; 

3) ʧʨʦʚʝʨʢʘ ʫʩʣʦʚʠʷ ʦʩʪʘʥʦʚʢʠ ʘʣʛʦʨʠʪʤʘ; 

4) ʩʝʣʝʢʮʠʷ; 

5) ʧʨʠʤʝʥʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʠʭ ʦʧʝʨʘʪʦʨʦʚ (ʤʫʪʘʮʠʷ, ʢʨʦʩʩʦʚʝʨ); 

6) ʦʮʝʥʢʘ ʨʝʰʝʥʠʡ (ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʦʡ ʧʦʧʫʣʷʮʠʠ); 

7) ʦʪʙʦʨ ʥʘʠʣʫʯʰʝʛʦ ʨʝʟʫʣʴʪʘʪʘ. 
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ʈʠʩ. 2. ʉʭʝʤʘ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ 

ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ ʥʝ ʦʪʣʠʯʘʝʪʩʷ 

ʩʪʨʫʢʪʫʨʦʡ ʦʪ ʢʣʘʩʩʠʯʝʩʢʦʛʦ, ʥʦ ʩʯʠʪʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʝʝ ʝʛʦ, ʪʘʢ ʢʘʢ, ʩʧʝʮʠʘʣʴʥʳʡ ʦʧʝʨʘʪʦʨ ʢʨʦʩʩʦ-

ʚʝʨʘ (ʢʨʦʩʩʦʚʝʨ ʧʦʨʷʜʢʘ) ʚ ʵʪʦʤ ʤʝʪʦʜʝ ʦʙʭʦʜʠʪʩʷ ʙʝʟ ʢʦʜʠʨʦʚʘʥʠʷ ʚ ʜʚʦʠʯʥʳʡ ʢʦʜ ʩʣʫʯʘʡʥʦ ʩʛʝʥʝ-

ʨʠʨʦʚʘʥʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʦʙʭʦʜʘ ʛʨʘʬʘ. ʕʪʦ ʫʧʨʦʱʘʝʪ ʩʘʤ ʤʝʪʦʜ ʠ ʫʤʝʥʴʰʘʝʪ ʚʨʝʤʷ ʝʛʦ ʨʘ-

ʙʦʪʳ. ʊʘʢʞʝ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʠʣʫʯʰʝʛʦ ʨʝʰʝʥʠʷ ʚ ʟʘʜʘʯʠ ʢʦʤʤʠʚʦʷʞʝʨʘ ʦʪʙʠʨʘʝʪʩʷ ʥʝ ʚʩʷ ʧʦʩʣʝ-

ʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʝʨʰʠʥ ʛʨʘʬʘ, ʘ ʣʠʰʴ ʥʝʦʙʭʦʜʠʤʘʷ ʯʘʩʪʴ. 

ʅʘ ʧʝʨʚʦʤ ʰʘʛʝ ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ ʛʝʥʝʨʠʨʫʝʪ ʥʘʯʘʣʴʥʫʶ ʧʦʧʫʣʷʮʠʶ. ɺ ʢʘʯʝʩʪʚʝ ʪʘʢʦʡ 

ʧʦʧʫʣʷʮʠʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʣʫʯʘʡʥʦ ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚʝʨʰʠʥ (ʥʘʙʦʨ ʨʝʰʝ-

ʥʠʡ). ʊʘʢʞʝ, ʟʘʜʘʝʪʩʷ ʮʝʣʝʚʘʷ ʬʫʥʢʮʠʷ, ʦʧʨʝʜʝʣʷʶʱʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʘʡʜʝʥʥʦʛʦ ʨʝʰʝʥʠʷ.  

ɸʣʛʦʨʠʪʤ ʧʦʠʩʢʘ ʣʫʯʰʝʛʦ ʨʝʰʝʥʠʷ ʤʦʞʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʠʪʝʨʘʮʠʦʥʥʦ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʤʦʜʝ-

ʣʠʨʫʝʪʩʷ çʵʚʦʣʶʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩè, ʧʨʦʜʦʣʞʘʶʱʠʡʩʷ ʦʧʨʝʜʝʣʝʥʥʦʝ ʯʠʩʣʦ ʧʦʢʦʣʝʥʠʡ, ʧʦʢʘ ʥʝ ʙʫʜʝʪ 

ʚʳʧʦʣʥʝʥʦ ʦʜʥʦ ʠʟ ʫʩʣʦʚʠʡ ʦʩʪʘʥʦʚʢʠ: 

¶ ɼʦʩʪʠʞʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʯʠʩʣʘ ʧʦʢʦʣʝʥʠʡ. 

¶ ʀʩʪʝʯʝʥʠʝ ʚʨʝʤʝʥʠ, ʦʪʧʫʱʝʥʥʦʛʦ ʥʘ ʵʚʦʣʶʮʠʶ. 

¶ ʀʩʯʝʨʧʘʥʠʝ ʟʘʜʘʥʥʦʛʦ ʯʠʩʣʘ ʠʪʝʨʘʮʠʡ. 

¶ ʂʦʣʠʯʝʩʪʚʦ ʤʘʣʦ ʦʪʣʠʯʘʶʱʠʭʩʷ ʧʦʢʦʣʝʥʠʡ. 

¶ ʄʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʦʧʪʠʤʠʟʠʨʫʝʤʦʡ ʠ ʦʛʨʘʥʠʯʠʚʘʶʱʝʡ ʬʫʥʢʮʠʡ ʩʦʦʪʚʝʪʩʪ-

ʚʝʥʥʦ. 

ʀʟ ʧʦʣʫʯʝʥʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ʨʝʰʝʥʠʡ (ʧʦʢʦʣʝʥʠʷ) ʩ ʫʯʝʪʦʤ ʧʘʨʘʤʝʪʨʘ çʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠè 

ʚʳʙʠʨʘʶʪʩʷ ʪʝ ʨʝʰʝʥʠʷ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʢʨʦʩʩʦʚʝʨʘ ʧʦʨʷʜʢʘ ʠ ʦʧʝʨʘʪʦʨʘ ʤʫʪʘʮʠʠ, ʛʜʝ 

ʣʫʯʰʠʝ ʦʩʦʙʠ ʠʤʝʶʪ ʙʦʣʴʰʫʶ ʚʝʨʦʷʪʥʦʩʪʴ ʙʳʪʴ ʚʳʙʨʘʥʥʳʤʠ. 

ʂ ʦʩʥʦʚʥʳʤ ʦʧʝʨʘʮʠʷʤ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʦʧʝʨʘʪʦʨ ʤʫʪʘʮʠʠ ʠ ʦʧʝʨʘʪʦʨ 

ʢʨʦʩʩʦʚʝʨʘ. ɿʘʯʘʩʪʫʶ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ ʟʘʚʠʩʠʪ ʦʪ ʚʳʙʦʨʘ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʚʠ-

ʜʘ ʦʧʝʨʘʮʠʠ.  

ʂʨʦʩʩʦʚʝʨ ʧʦʨʷʜʢʘ (ʢʨʦʩʩʦʚʝʨ OX), ʠʩʧʦʣʴʟʫʷ ʛʝʥʦʪʠʧʳ ʜʚʫʭ ʨʦʜʠʪʝʣʝʡ (ʪʝʢʫʱʠʝ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦʩʪʠ ʚʝʨʰʠʥ ʛʨʘʬʘ) ʚ ʚʠʜʝ ʧʝʨʝʩʪʘʥʦʚʦʢ, ʩʦʟʜʘʝʪ ʧʘʨʳ ʧʦʪʦʤʢʦʚ (ʥʦʚʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʚʝʨʰʠʥ ʛʨʘʬʘ) ʚ ʚʠʜʝ ʥʦʚʳʭ ʜʦʧʫʩʪʠʤʳʭ ʧʝʨʝʩʪʘʥʦʚʦʢ [4, ʩ. 79].  

ʄʫʪʘʮʠʷ ʧʨʦʭʦʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʩʫʱʝʩʪʚʫʝʪ ʜʦʣʷ ʚʝʨʦʷʪʥʦʩʪʠ ʤʫʪʘʮʠʠ, ʷʚʣʷʶʱʘʷʩʷ 

ʦʜʥʠʤ ʠʟ ʧʘʨʘʤʝʪʨʦʚ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʥʫʞʥʦ ʚʳʙʨʘʪʴ ʧʨʦʮʝʥʪ ʦʩʦʙʝʡ, ʘ ʟʘʪʝʤ 

ʠʟʤʝʥʠʪʴ ʠʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʨʘʥʝʝ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʦʧʝʨʘʮʠʷʤʠ ʤʫʪʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʦʧʝʨʘʮʠʷ ʜʦ-

ʧʦʣʥʝʥʠʝ ʤʝʥʷʝʪ ʟʥʘʯʝʥʠʷ ʥʘ ʦʙʨʘʪʥʳʝ (ç1è ʥʘ ç0 ʠʣʠ ç0è ʥʘ ç1è) ʚ ʩʣʫʯʘʡʥʦʤ ʣʦʢʫʩʝ ʟʘʢʦʜʠʨʦʚʘʥ-

ʥʳʭ ʚ ʜʚʦʠʯʥʳʡ ʬʦʨʤʘʪ ʥʘʙʦʨʦʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚʝʨʰʠʥ ʛʨʘʬʘ.  

ʇʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʥʘ ʪʝʢʫʱʫʶ ʧʦʧʫʣʷʮʠʶ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʦʧʝʨʘʪʦʨʘ ʬʦʨʤʠʨʫʝʪʩʷ 

ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʳʡ ʥʘʙʦʨ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʚʝʨʰʠʥ. ʇʦʵʪʦʤʫ, ʥʘʯʠʥʘʝʪʩʷ ʥʦʚʳʡ ʮʠʢʣ ʨʘʟʚʠʪʠʷ.  

ɺ ʠʪʦʛʝ ʠʟ ʥʦʚʦʡ ʧʦʧʫʣʷʮʠʠ ʦʪʙʠʨʘʝʪʩʷ ʪʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʝʨʰʠʥ ʛʨʘʬʘ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ 

ʥʘʠʤʝʥʴʰʫʶ ʜʣʠʥʫ ʧʫʪʠ. 
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ʇ.ɸ. ʉʦʢʦʣʦʚ, ʩʪʫʜʝʥʪ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʈ.ʍ. ɹʘʛʜʘʩʘʨʷʥ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ 

ʛ. ʂʨʘʩʥʦʜʘʨ, ʂʫʙʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ɸʃɻʆʈʀʊʄ ɺʓʏʀʉʃɽʅʀʗ ʂʆʄʇʃɽʂʉʅʆɻʆ ʈʀʉʂɸ 

ʀʅʌʆʈʄɸʎʀʆʅʅʆʁ ɹɽɿʆʇɸʉʅʆʉʊʀ 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʩʚʷʟʘʥʦ ʩ ʦʛʨʦʤʥʳʤ ʤʥʦʞʝʩʪʚʦʤ 

ʨʠʩʢʦʚ. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʀɹ ʷʚʣʷʝʪʩʷ ʧʦʜʜʝʨʞʢʘ ʫʩʪʦʡʯʠʚʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʙʲʝʢ-

ʪʘ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʫʛʨʦʟ ʥʘʨʫʰʝʥʠʷ ʝʛʦ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ, ʥʝʜʦʧʫʱʝʥʠʝ ʢʨʘʞʠ ʬʠʥʘʥʩʦʚʳʭ ʩʨʝʜʩʪʚ, 

ʨʘʟʛʣʘʰʝʥʠʷ, ʫʪʨʘʪʳ, ʫʪʝʯʢʠ, ʠʩʢʘʞʝʥʠʷ ʠ ʫʥʠʯʪʦʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʦʙʝʩʧʝʯʝʥʠʝ ʥʦʨʤʘʣʴʥʦʛʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʩʝʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ. ʆʜʥʘʢʦ ʟʘʪʨʘʪʳ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʙʝʟʦʧʘʩʥʦ-

ʩʪʠ ʤʦʛʫʪ ʙʳʪʴ ʥʝʦʧʨʘʚʜʘʥʥʳ. ʅʘʭʦʞʜʝʥʠʝ ʨʘʟʫʤʥʦʛʦ ʢʦʤʧʨʦʤʠʩʩʘ ʠ ʚʳʙʦʨ ʧʨʠʝʤʣʝʤʦʛʦ ʫʨʦʚʥʷ 

ʟʘʱʠʪʳ ʧʨʠ ʜʦʧʫʩʪʠʤʳʭ ʟʘʪʨʘʪʘʭ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʫʩʣʦʚʠʝʤ ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯʠ ʦʙʝʩʧʝʯʝʥʠʷ ʀɹ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʛʦ ʚʦʧʨʦʩʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʘʥʘʣʠʟ ʨʠʩʢʦʚ ʀɹ, ʧʦʟʚʦʣʷʶʱʠʡ ʦʮʝʥʠʪʴ ʩʫʱʝʩʪ-

ʚʫʶʱʠʡ ʫʨʦʚʝʥʴ ʟʘʱʠʱʝʥʥʦʩʪʠ ʨʝʩʫʨʩʦʚ ʦʨʛʘʥʠʟʘʮʠʠ. ɿʥʘʯʝʥʠʝ ʨʠʩʢʘ, ʷʚʣʷʶʱʝʝʩʷ ʧʨʦʠʟʚʝʜʝʥʠʝʤ 

ʚʝʨʦʷʪʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʫʛʨʦʟʳ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʟʘʱʠʱʘʝʤʦʤʫ ʨʝʩʫʨʩʫ ʥʘ ʫʱʝʨʙ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥ-

ʥʦʡ ʫʛʨʦʟʳ, ʩʣʫʞʠʪ ʧʦʢʘʟʘʪʝʣʝʤ ʧʦʣʥʦʪʳ, ʢʦʤʧʣʝʢʩʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ ʀɹ ʦʨʛʘʥʠʟʘʮʠʠ, 

ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʝʝ ʩʣʘʙʳʝ ʤʝʩʪʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʫʯʝʥʠʝ ʜʘʥʥʦʡ ʪʝʤʳ ʠ ʧʦʩʪʨʦʝʥʠʝ ʘʣ-

ʛʦʨʠʪʤʦʚ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʨʠʩʢʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʮʝʥʢʠ ʨʠʩʢʦʚ ʜʝʣʷʪʩʷ ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ. ʂʘʞʜʳʡ ʤʝ-

ʪʦʜ ʦʮʝʥʢʠ ʨʠʩʢʦʚ ʠʤʝʝʪ ʩʚʦʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ. ʂʦʣʠʯʝʩʪʚʝʥʥʳʡ ʤʝʪʦʜ ʜʘʝʪ ʥʘʛʣʷʜʥʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʚ ʜʝʥʴʛʘʭ ʧʦ ʦʙʲʝʢʪʘʤ ʦʮʝʥʢʠ (ʫʱʝʨʙʫ, ʟʘʪʨʘʪʘʤ), ʦʜʥʘʢʦ ʦʥ ʙʦʣʝʝ ʪʨʫʜʦʝʤʦʢ ʠ ʚ ʥʝ-

ʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʥʝʧʨʠʤʝʥʠʤ. ʂʘʯʝʩʪʚʝʥʥʳʡ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʠʪʴ ʦʮʝʥʢʫ ʨʠʩʢʦʚ ʙʳʩʪʨʝʝ, 

ʦʜʥʘʢʦ ʦʮʝʥʢʠ ʠ ʨʝʟʫʣʴʪʘʪʳ ʥʦʩʷʪ ʙʦʣʝʝ ʩʫʙʲʝʢʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʥʝ ʜʘʶʪ ʥʘʛʣʷʜʥʦʛʦ ʧʦʥʠʤʘʥʠʷ 

ʫʱʝʨʙʘ, ʟʘʪʨʘʪ ʠ ʚʳʛʦʜ ʦʪ ʚʥʝʜʨʝʥʠʷ ʉɿʀ [1]. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʨʝʜʣʘʛʘʝʪʩʷ ʢʦʤʧʣʝʢʩʥʦ ʦʮʝʥʠʚʘʪʴ 

ʨʠʩʢ ʥʘʨʫʰʝʥʠʷ ʀɹ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʲʝʢʪʘ. ʇʨʝʜʣʦʞʝʥʥʳʡ ʤʝʪʦʜ ʦʮʝʥʢʠ ʨʠʩʢʦʚ ʀɹ ʥʘ ʦʩʥʦʚʝ ʪʝʦʨʠʠ 

ʥʝʯʝʪʢʠʭ ʤʥʦʞʝʩʪʚ ʧʦʟʚʦʣʷʝʪ ʧʦʩʪʨʦʠʪʴ ʘʜʝʢʚʘʪʥʫʶ ʤʦʜʝʣʴ ʚʦʟʜʝʡʩʪʚʠʷ ʫʛʨʦʟ ʥʘ ʨʝʩʫʨʩ, ʢʦʪʦʨʳʡ 

ʧʦʜʣʝʞʠʪ ʟʘʱʠʪʝ. ʇʨʠ ʵʪʦʤ ʚʦʟʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʚʝʪʚʣʝʥʠʡ ʨʝʘʣʠʟʘʮʠʠ ʫʛʨʦʟʳ ʠʣʠ 

ʤʥʦʞʝʩʪʚʘ ʫʛʨʦʟ ʥʘ ʨʝʩʫʨʩ. 

ʆʙʦʙʱʝʥʥʳʡ ʘʣʛʦʨʠʪʤ ʚʳʯʠʩʣʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʠʩʢʘ ʀɹ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

ʈʠʩ. 1. ɸʣʛʦʨʠʪʤ ʚʳʯʠʩʣʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʠʩʢʘ ʀɹ 

ɼʝʤʦʥʩʪʨʘʮʠʷ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ ʥʘ ʧʨʠʤʝʨʝ ʚʳʯʠʩʣʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʠʩʢʘ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ çʠʥʪʝʨʥʝʪ-ʙʘʥʢè. 

ʕʪʘʧ 1. ʈʠʩʢ ʥʘʨʫʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʚʫʤʷ ʬʘʢʪʦ-

ʨʘʤʠ: ʚʝʨʦʷʪʥʦʩʪʴʶ ʨʝʘʣʠʟʘʮʠʠ ʫʛʨʦʟʳ ʠ ʫʱʝʨʙʦʤ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʜʝʩʪʨʫʢʪʠʚʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʧʦʵʪʦʤʫ 


