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ʂʦʥʜʨʘʪʶʢ ʆ. ʃ. ï ʜʝʢʘʥ ʬʘʢʫʣʴʪʝʪʫ ɯʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ɹʨʠʪʘʥ ʖ. ɸ. - ʢʝʨʽʚʥʠʢ ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʦʛʦ ʽʥʩʪʠʪʫʪʫ ʧʝʜʘʛʦʛʽʢʠ, ʧʩʠʭʦʣʦʛʽʾ, ʤʝʥʝʜʞʤʝʥʪʫ ʪʘ 

ʦʩʚʽʪʠ ʜʦʨʦʩʣʠʭ ʋɯʇɸ. 

ʂʦʚʘʣʝʥʢʦ ʆ. ɽ. ï ʨʘʜʥʠʢ ʨʝʢʪʦʨʘ. 

ʂʦʣʦʤʽʻʮʴ ɺ.ɺ. ï ʢʝʨʽʚʥʠʢ ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʦʛʦ ʧʨʦʬʝʩʽʡʥʦ-ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʽʥʩʪʠʪʫʪʫ ʋɯʇɸ (ʤ. 
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 ɿʄɯʉʊ 
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ʈʆɿɺʀʊʆʂ ʂɺɸʃɯʄɽʊʈʀʏʅʀʍ ʇɯɼʍʆɼʀ ɼʆ ʆʎɯʅʖɺɸʅʅʗ 
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ɸʉʀʅʍʈʆʅʅʆɻʆ ɽʃɽʂʊʈʆʇʈʀɺʆɼʋ ɺʀʊʗɾʅʆɻʆ ʅɸʉʆʉɸ 

ʂʆʊʃʆɸɻʈɽɻɸʊʋéééééééééééééééééééééééééé...41 

ɹʦʛʜʘʥʦʚʘ ʊ.ʄ., ɼɽɸ-ɸ23ʤʛ, ɸʊ ñʍʘʨʢʽʚʦʙʣʝʥʝʨʛʦò ɸɺʊʆʄɸʊʀɿɸʎɯʗ 

ɼʆʂʋʄɽʅʊʆʆɹɯɻʋ ʄɯɾ ɸʊ çʍɸʈʂɯɺʆɹʃɽʅɽʈɻʆè ʊɸ ʉʇʆɾʀɺɸʏɸʄʀé.43 

ɻʘʣʘʛʘʥ ʄ.ʉ., ɼɽɸ-ɸ23ʤʛ ʆɻʃʗɼ ʈʆɹʆʊʀ ʇʆʂʈʆɺʉʔʂʆɰ ʉɽʉ ʗʂ ʇʈʀʂʃɸɼ 

ɺʀʂʆʈʀʉʊɸʅʅʗ ɺɯɼʅʆɺʃʖɺɸʃʔʅʆɰ ɽʅɽʈɻɽʊʀʂʀ ɼʃʗ ʉʊɸʃʆɻʆ 

ʈʆɿɺʀʊʂʋ ʂʈɸɰʅʀéééééééééééééééééééééééééé45 

ʃʫʢʘ ʅ. ʆ., ɼɽɸ-ɸ23ʤʛ ʅɽʁʈʆʄɽʈɽɾɽɺɽ ʋʇʈɸɺʃɯʅʅʗ ʄɽʍɸʅɯɿʄʆʄ 
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ʇɽʈɽʄɯʑɽʅʅʗ ɺɯɿʂɸ ʄʆʉʊʆɺʆɻʆ ʂʈɸʅʋ ɿ FUZZY-ʈɽɻʋʃʗʊʆʈʆʄéé..47 

ʇʨʠʜʚʦʨʦʚ ʉ.ʉ., ɼʨʦʟʜ ɺ.ɸ. ɼʆʉʃɯɼɾɽʅʅʗ ʇʆʂɸɿʅʀʂɯɺ ʅɸɼɯʁʅʆʉʊɯ 

ɽʃɽʂʊʈʆʆɹʃɸɼʅɸʅʅʗéééééééééééééééééééééééé48 

ʂʨʘʤʘʨʝʥʢʦ ʖ.ʆ., ɹʣʠʟʥʠʯʝʥʢʦ ɻ.ʉ. ɼʆʉʃɯɼɾɽʅʅʗ ʂʈʀʊɽʈɯʖ 

ʆʇʊʀʄɸʃʔʅʆɻʆ ʋʇʈɸɺʃɯʅʅʗ ɽʅɽʈɻʆɹʃʆʂʆʄ ɽʃɽʂʊʈʆʉʊɸʅʎɯʁéé...49 

ʆʚʯʘʨʦʚ ʆ.ʆ., ʂʘʥʶʢ ʄ.ɻ. ʆʎɯʅʂɸ ʗʂʆʉʊɯ ɸʉʂ ɿɸ ɯʅʌʆʈʄɸʎɯʁʅʀʄ 

ʂʈʀʊɽʈɯɭʄééééééééééééééééééééééééééééé...51 

ɻʘʪʽʣʦʚ ɼ.ɺ., ʄʘʣʶʪʘ ɺ.ɭ. ʆʎɯʅʂɸ ʗʂʆʉʊɯ ɼʀʉʂʈɽʊʅʆɰ ɸʉʂ ɿɸ 

ɯʅʌʆʈʄɸʎɯʁʅʀʄ ʂʈʀʊɽʈɯɭʄéééééééééééééééééééé..52 

ɹʣʠʟʥʠʯʝʥʢʦ ʆ.ʉ., ɼɽɸ-ɸ23ʤʛ ʇɯɼɺʀʑɽʅʅʗ ʅɸɼɯʁʅʆʉʊɯ ʊɸ ɽʌɽʂʊʀɺʅʆʉʊɯ 

ʈʆɹʆʊʀ ɽʅɽʈɻʆ-ɹʃʆʂʋ ʊɽʇʃʆɺʆɰ ɽʃɽʂʊʈʆʉʊɸʅʎɯɰ ʅɸ ɹɸɿɯ ʅʀɿʔʂʆ-

ʇʆʊɽʅʎɯʁʅʆɻʆ ʂʆʄʇʃɽʂʉʋéééééééééééééééééééé...53 

ʉɽʂʎɯʗ: ʌɯɿʀʂɸ, ɽʃɽʂʊʈʆʊɽʍʅɯʂɸ ɯ ɽʃɽʂʊʈʆɽʅɽʈɻɽʊʀʂɸéééé54 

ɿʝʣʝʥʩʴʢʠʡ ɸ. ʖ., ɸʩʧ (152)-22 ɺʇʃʀɺ ʈɽɾʀʄɯɺ ʈʆɹʆʊʀ ʉʀʉʊɽʄ ɿ 
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ʅɸʂʆʇʀʏʋɺɸʏɸʄʀ ɽʅɽʈɻɯɰééééééééééééééééééééé.57 

ʄʘʥʴʢʦ ʄ. ʉ., ɸʩʧ (152)-22, ɸʜʘʤʩʴʢʠʡ ʈ. ʄ., ɸʩʧ (152)-23 ɺʀɿʅɸʏɽʅʅʗ 

ɽʅɽʈɻʆɽʌɽʂʊʀɺʅʀʍ ʈɽɾʀʄɯɺ ʈʆɹʆʊʀ ɽʃɽʂʊʈʀʏʅʀʍ ʄɸʐʀʅ 
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ʁʆɻʆ ʇɽʈɽʍʆɼɯ ɿɯ ʉʊɸʅʋ ɼɯɽʃɽʂʊʈʀʂɸ ɺ ʉʊɸʅ ʇʈʆɺɯɼʅʀʂɸééééé61 

ʉʫʨʢʦʚ ɸ. ɸ., ɸʩʧ (152)-22, ʂʘʯʘʥʦʚ ɭ. ɯ., ɸʩʧ (152)-20 ʈʆɿʈʆɹʂɸ 

ɯʅʌʆʈʄɸʎɯʁʅʆ-ʂɽʈʋʖʏʆɰ ʉʀʉʊɽʄʀ ʇʆɻʆɼʅʆ-ʂʃɯʄɸʊʀʏʅʆɻʆ 

ʋʇʈɸɺʃɯʅʅʗ ʇʈʆʎɽʉʆʄ ɽʃɽʂʊʈʆʇʆʉʊɸʏɸʅʅʗ ɺ ʉʀʉʊɽʄɸʍ ɿ 

ɺɯʈʊʋɸʃʔʅʀʄʀ ɽʃɽʂʊʈʆʉʊɸʅʎɯʗʄʀéééééééééééééééé...63 

ɺʝʣʠʢʦʛʦʨʩʴʢʠʡ ʆ. ɺ., ɸʩʧ (152)-23, ʌʝʜʦʨʦʚ ɭ. ɺ., ɸʩʧ (152)-20 ʄɽʊʈʆʃʆɻɯʏʅɽ 

ɿɸɹɽɿʇɽʏɽʅʅʗ ʗɼɽʈʅʆɰ ɹɽɿʇɽʂʀéééééééééééééééééé..65 

ʊʠʤʦʰʝʥʢʦ ʆ. ɸ., ɸʩʧ (152)-20 ʋɼʆʉʂʆʅɸʃɽʅʅʗ ʄɽʊʆɼɯɺ ʂʆʅʊʈʆʃʖ 

ʆɹʆʃʆʅʂʀ ʊɺɽʃ: ʂʃʖʏʆɺʀʁ ʂʈʆʂ ɼʆ ʇɯɼɺʀʑɽʅʅʗ ɹɽɿʇɽʂʀ ʋ ʗɼɽʈʅɯʁ 

ɽʅɽʈɻɽʊʀʎɯéééééééééééééééééééééééé.....................66 

ʉʢʣʴʦʤʽʥ ʆ.ɺ., ɼɽɸ-ɽ22 ʤʛ ʇɽʈɽɺʆɼ ʇʆɺɯʊʈʗʅʀʍ ʃɯʅɯʁ ʅɸ ʅɸʇʈʋɻʋ 20 

ʢɺéééééééééééééééééééééééééééééééééé.67 

ʇʦʥʦʤʘʨʝʥʢʦ ʇ.ɸ., ɼɽɸ-ʇʆɽʥ 22 ʤʛ ɸʅɸʃɯɿ ʉʋʏɸʉʅʀʍ ɽʅɽʈɻɽʊʀʏʅʀʍ 

ʊɽʍʅʆʃʆɻɯʁééééééééééééééééééééééééééééé69 

ɼʴʷʢʦʚ ɭ.ʆ., ɼɽɸ-ʇʆɽʥ 22 ʤʛ ɺʊʈɸʊʀ ɽʅɽʈɻɯɰ ʊɸ ɽʅɽʈɻɽʊʀʏʅɯ ʈɽɿɽʈɺʀ: 

ɸʂʊʋɸʃʔʅɯ ʇʀʊɸʅʅʗ ʊɸ ʄʆɾʃʀɺʆʉʊɯ ɺʀʈɯʐɽʅʅʗééééééééé..71 

ʄʘʣʻʻʚ ɸ., ɼɽɸ-ɽ22ʤʛ ɯʅʅʆɺɸʎɯʁʅɯ ɸʉʇɽʂʊʀ ʈʆɿɺʀʊʂʋ ʇɯɼʇʈʀɭʄʉʊɺ 

ɽʅɽʈɻɽʊʀʏʅʆɻʆ ʂʆʄʇʃɽʂʉʋ ʅɸ ɹɸɿɯ ʂʆʅʎɽʇʎɯɰ SMART GRIDéééé73 

ɼʫʜʝʮʴʢʠʡ ʉ. ʆ., ɼɽɸ-ɽ22 ʂʆʄʇɽʅʉɸʎɯʗ ʈɽɸʂʊʀɺʅʆɰ ʇʆʊʋɾʅʆʉʊɯ ɺ 

ɽʃɽʂʊʈʀʏʅʀʍ ʄɽʈɽɾɸʍéééééééééééééééééééééé...75 

ɿʘʧʦʨʦʱʝʥʢʦ ʅ. ɻ., ɼɽɸ-ɽ22 ʇʈʀʉʊʈʆɰ ɿɸʍʀʉʊʋ ɽʃɽʂʊʈʆʆɹʃɸɼʅɸʅʅʗ ɺɯɼ 

ʇɽʈɽʅɸʇʈʋɻʀéééééééééééééééééééééééééééé77 

ʈʫʜʘ ɺ. ɺ., ɼɽɸ-ɽ22 ɽʃɽʂʊʈʆɽʅɽʈɻɽʊʀʏʅɸ ɹɽɿʇɽʂɸ ɺ ʋʄʆɺɸʍ 

ɺʀʉʆʂʆʆʄɯʏʅʀʍ ʅɽʉʇʈɸɺʅʆʉʊɽʁééééééééééééééééé..79 

ʏʫʣʽʯʢʦʚ ʄ. ɼ., ɼɽɸ-ɽ22ʤʘʛ ʄʆɼɽʃʖɺɸʅʅʗ ʉʀʉʊɽʄʀ ʂʆʅʊʈʆʃʗ ʊʆʏʂʀ 

ʄɸʂʉʀʄɸʃʔʅʆɰ ʇʆʊʋɾʅʆʉʊɯ ʉʆʅʗʏʅʀʍ ʇɸʅɽʃɽʁ ɿ ʇʈʀʉʊʈʆɭʄ 

ʂʆʅʊʈʆʃʗ ʊɸ ʆʎɯʅʂʀ ʁʆɻʆ ɽʌɽʂʊʀɺʅʆʉʊɯééééééééééééé.81 

ɹʘʙʽʯ ʆ. ʖ., ɼɽɸ-ɽ22ʤʘʛ ɼʆʉʃɯɼɾɽʅʅʗ ʈɽɾʀʄɯɺ ʈʆɹʆʊʀ ʈʆɿʇʆɼɯʃʔʏʀʍ 

ʄɽʈɽɾ ʇʈʀ ɯʄɯʊɸʎɯʁʅʆʄʋ ʄʆɼɽʃʖɺɸʅʅɯééééééééééééé..83 

ʉʝʣʝʟʥʴʦʚ ʖ. ʖ., ɼɽɸ-ɽ22ʤʛ ʄʆɼɽʃʖɺɸʅʅʗ ʈɽɾʀʄɯɺ ʈʆɹʆʊʀ 

ɸʉʀʅʍʈʆʅʆɻʆ ʉʂɸʃʗʈʅʆɻʆ ɽʃɽʂʊʈʆʇʈʀɺʆɼʋ ɼʋʊʔɭɺʆɻʆ 

ɺɽʅʊʀʃʗʊʆʈɸ ʂʆʊʃɸéééééééééééééééééééééééé.84 

ʄʠʣʠʡ ʉ.ɺ., ɼɽɸ-ɽ22ʤʛ ʄʆɼɽʃʖɺɸʅʅʗ ʈɽɾʀʄɯɺ ʈʆɹʆʊʀ ɻɯɹʈʀɼʅʆɰ 

ɽʃɽʂʊʈʆʉʊɸʅʎɯɰ ɿ ɺʀʂʆʈʀʉʊɸʅʅʗʄ ʇɸʂɽʊʋ ʇʈʆɻʈɸʄ 
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ɺʘʩʽʣʽʥ ɺ. ɺ., ɼɽɸ-ɯɺ 23ʤʛ 

ɼʆʉʃɯɼɾɽʅʅʗ ʂʆʅʊʈʆʃʖ ʗʂʆʉʊɯ ʇʈʀ ʇʆɺʅɯʁ ɸɺʊʆʄɸʊʀɿɸʎɯɰ ʅɸ 

ɺʀʈʆɹʅʀʏʆʄʋ ʇɯɼʇʈʀɭʄʉʊɺɯ 

ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʨʦʟʛʣʷʥʫʪʠʡ ʚʧʣʠʚ ʧʦʚʥʦʾ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʥʘ 

ʢʦʥʪʨʦʣʴ ʷʢʦʩʪʽ. ʂʦʥʪʨʦʣʴ ʷʢʦʩʪʽ ʻ ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʫʩʧʽʰʥʦʛʦ ʚʠʨʦʙʥʠʯʦʛʦ 

ʧʨʦʮʝʩʫ. ɿʘʚʜʷʢʠ ʢʦʤʧʣʝʢʩʥʽʡ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʽʜʧʨʠʻʤʩʪʚʘ ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʟʥʘʯʥʦʛʦ 

ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ. 

ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʤʦʞʝ ʟʤʝʥʰʠʪʠ ʚʧʣʠʚ ʣʶʜʩʴʢʦʛʦ ʬʘʢʪʦʨʘ ʥʘ ʚʠʨʦʙʥʠʯʠʡ 

ʧʨʦʮʝʩ, ʪʠʤ ʩʘʤʠʤ ʟʥʠʟʠʚʰʠ ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʤʠʣʦʢ ʽ ʟʘʙʝʟʧʝʯʠʚʰʠ ʙʽʣʴʰ ʩʪʘʙʽʣʴʥʫ 

ʷʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ. ʎʝ ʪʘʢʦʞ ʧʽʜʚʠʱʫʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʦʩʢʽʣʴʢʠ ʤʘʰʠʥʠ ʤʦʞʫʪʴ 

ʧʨʘʮʶʚʘʪʠ ʙʝʟʧʝʨʝʨʚʥʦ, ʱʦ ʥʝʤʦʞʣʠʚʦ ʜʣʷ ʣʶʜʝʡ. 

ʆʜʥʘʢ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʯʠʩʣʝʥʥʽ ʧʝʨʝʚʘʛʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ, ʪʘʢʦʞ ʚʘʞʣʠʚʦ 

ʟʘʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʠʡ ʢʦʥʪʨʦʣʴ ʷʢʦʩʪʽ. ʎʝ ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʨʝʛʫʣʷʨʥʝ ʪʝʩʪʫʚʘʥʥʷ 

ʪʘ ʧʝʨʝʚʽʨʢʫ ʧʨʦʜʫʢʮʽʾ, ʘ ʪʘʢʦʞ ʤʦʥʽʪʦʨʠʥʛ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʪʘ 

ʫʩʫʥʝʥʥʷ ʙʫʜʴ-ʷʢʠʭ ʧʨʦʙʣʝʤ, ʷʢʽ ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ. 

ʊʘʢʽ ʪʝʭʥʦʣʦʛʽʾ, ʷʢ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʽ ʤʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ, ʤʦʞʫʪʴ ʚʽʜʽʛʨʘʚʘʪʠ 

ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʢʦʥʪʨʦʣʽ ʷʢʦʩʪʽ ʚ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ. ɺʦʥʠ ʤʦʞʫʪʴ 

ʜʦʧʦʤʦʛʪʠ ʚʠʟʥʘʯʠʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʪʘ ʪʝʥʜʝʥʮʽʾ, ʷʢʽ ʤʦʞʫʪʴ ʚʢʘʟʫʚʘʪʠ ʥʘ 

ʧʨʦʙʣʝʤʠ ʟ ʷʢʽʩʪʶ, ʽ ʥʘʜʘʪʠ ʧʨʦʧʦʟʠʮʽʾ ʱʦʜʦ ʤʦʞʣʠʚʠʭ ʧʦʢʨʘʱʝʥʴ. 

ɿʨʝʰʪʦʶ, ʢʦʤʧʣʝʢʩʥʘ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʚʩʴʦʛʦ ʙʽʟʥʝʩʫ ʤʦʞʝ ʟʥʘʯʥʦ ʧʦʢʨʘʱʠʪʠ 

ʷʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ. ʆʜʥʘʢ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʴʦʛʦ ʚʘʞʣʠʚʦ ʟʘʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʠʡ 

ʢʦʥʪʨʦʣʴ ʷʢʦʩʪʽ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʝʨʝʜʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ 

ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ. 

ɺʘʞʣʠʚʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʥʝ ʻ ʧʘʥʘʮʝʻʶ ʚʽʜ ʫʩʽʭ ʧʨʦʙʣʝʤ. ʎʝ 

ʪʘʢʦʞ ʚʠʤʘʛʘʻ ʟʥʘʯʥʠʭ ʚʠʪʨʘʪ ʥʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ 

ʜʦ ʙʝʟʨʦʙʽʪʪʷ. ʊʦʤʫ ʚʘʞʣʠʚʦ ʨʦʟʛʣʷʜʘʪʠ ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʷʢ ʯʘʩʪʠʥʫ ʙʽʣʴʰʦʾ ʩʪʨʘʪʝʛʽʾ, 

ʷʢʘ ʚʢʣʶʯʘʻ ʥʝ ʣʠʰʝ ʪʝʭʥʦʣʦʛʽʯʥʽ ʽʥʥʦʚʘʮʽʾ, ʘ ʡ ʩʦʮʽʘʣʴʥʽ ʪʘ ʝʢʦʥʦʤʽʯʥʽ ʘʩʧʝʢʪʠ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʧʝʨʝʚʘʛʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ, ʦʩʦʙʣʠʚʦ ʢʦʣʠ ʡʜʝʪʴʩʷ ʧʨʦ 

ʢʦʥʪʨʦʣʴ ʷʢʦʩʪʽ, ʟʘʟʚʠʯʘʡ ʧʝʨʝʚʘʞʫʶʪʴ ʥʝʜʦʣʽʢʠ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 

ʢʦʤʧʘʥʽʾ ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʩʦʢʫ ʷʢʽʩʪʴ ʩʚʦʻʾ ʧʨʦʜʫʢʮʽʾ, ʪʠʤ ʩʘʤʠʤ ʟʙʽʣʴʰʫʶʯʠ 

ʧʨʦʜʘʞʽ ʪʘ ʧʦʢʨʘʱʫʶʯʠ ʨʝʧʫʪʘʮʽʶ ʙʨʝʥʜʫ. ʊʦʤʫ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʚʩʽ ʪʨʫʜʥʦʱʽ, 

ʧʦʚʥʘ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʟʘʣʠʰʘʻʪʴʩʷ ʚʘʞʣʠʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚ, ʷʢʽ 

ʧʨʘʛʥʫʪʴ ʜʦʩʷʛʪʠ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ. 
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ʋɼʆʉʂʆʅɸʃɽʅʅʗ ʅʆʈʄɸʊʀɺʅʆɻʆ ɿɸɹɽɿʇɽʏɽʅʅʗ ɺ ʉʌɽʈɯ 

ʆʎɯʅʖɺɸʅʅʗ ɹɽɿʇɽʂʀ ʇʈʆʄʀʉʃʆɺʀʍ ʆɹôɭʂʊɯɺ 

ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʥʦʨʤʘʪʠʚʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚ ʩʬʝʨʽ ʦʮʽʥʶʚʘʥʥʷ ʙʝʟʧʝʢʠ 

ʧʨʦʤʠʩʣʦʚʠʭ ʦʙ'ʻʢʪʽʚ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʦʶ ʽʥʽʮʽʘʪʠʚʦʶ, ʷʢʘ ʩʧʨʠʷʻ ʙʝʟʧʝʮʽ ʪʘ 

ʟʘʧʦʙʽʛʘʥʥʶ ʤʦʞʣʠʚʠʤ ʘʚʘʨʽʷʤ. ʎʝʡ ʧʨʦʮʝʩ ʧʝʨʝʜʙʘʯʘʻ ʘʥʘʣʽʟ ʪʘ ʦʥʦʚʣʝʥʥʷ 

ʽʩʥʫʶʯʠʭ ʩʪʘʥʜʘʨʪʽʚ ʽ ʧʨʘʚʠʣ, ʘ ʪʘʢʦʞ ʨʦʟʨʦʙʢʫ ʥʦʚʠʭ ʥʦʨʤʘʪʠʚʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ ʪʘ ʪʝʭʥʦʣʦʛʽʷʤ. ʉʧʽʚʧʨʘʮʷ ʟ ʝʢʩʧʝʨʪʘʤʠ, ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʽ ʧʨʘʢʪʠʢ, ʘ ʪʘʢʦʞ ʟʘʣʫʯʝʥʥʷ ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ ʻ 

ʚʘʞʣʠʚʠʤʠ ʩʢʣʘʜʦʚʠʤʠ ʧʨʦʮʝʩʫ ʫʜʦʩʢʦʥʘʣʝʥʥʷ.  

ɺʘʞʣʠʚʦ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʠʪʠ ʢʦʥʪʨʦʣʴ ʪʘ ʥʘʛʣʷʜ ʟʘ ʜʦʪʨʠʤʘʥʥʷʤ ʥʦʚʠʭ 

ʥʦʨʤʘʪʠʚʽʚ ʽ ʥʘʚʯʘʥʥʷʤ ʬʘʭʽʚʮʽʚ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʤʽʥ. ʂʽʥʮʝʚʦʶ 

ʤʝʪʦʶ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʡʚʠʱʦʛʦ ʨʽʚʥʷ ʙʝʟʧʝʢʠ ʥʘ ʧʨʦʤʠʩʣʦʚʠʭ ʦʙ'ʻʢʪʘʭ ʽ 

ʟʘʧʦʙʽʛʘʥʥʷ ʤʦʞʣʠʚʠʤ ʥʝʙʝʟʧʝʢʘʤ. ɼʣʷ ʮʴʦʛʦ ʤʦʞʫʪʴ ʙʫʪʠ ʚʞʠʪʽ ʪʘʢʽ ʢʨʦʢʠ: ʘʥʘʣʽʟ ʽ 

ʦʥʦʚʣʝʥʥʷ ʽʩʥʫʶʯʠʭ ʥʦʨʤʘʪʠʚʥʠʭ ʘʢʪʽʚ, ʚʨʘʭʫʚʘʥʥʷ ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ, 

ʟʘʣʫʯʝʥʥʷ ʝʢʩʧʝʨʪʽʚ ʽ ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ, ʧʽʜʚʠʱʝʥʥʷ ʚʠʤʦʛ ʜʦ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ, 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʢʦʥʪʨʦʣʶ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʫʧʥʦʩʪʽ ʦʩʚʽʪʠ 

ʪʘ ʥʘʚʯʘʥʥʷ ʟ ʧʠʪʘʥʴ ʙʝʟʧʝʢʠ, ʧʫʙʣʽʢʘʮʽʷ ʪʘ ʧʦʰʠʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʟʘʣʫʯʝʥʥʷ 

ʜʦʮʽʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʩʪʠʤʫʣʶʚʘʥʥʷ ʪʘ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ. 

ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʥʦʨʤʘʪʠʚʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚ ʩʬʝʨʽ ʦʮʽʥʶʚʘʥʥʷ ʙʝʟʧʝʢʠ 

ʧʨʦʤʠʩʣʦʚʠʭ ʦʙ'ʻʢʪʽʚ ʚʘʞʣʠʚʦ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʘʚʘʨʽʷʤ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ 

ʧʨʘʮʽʚʥʠʢʽʚ ʪʘ ʥʘʩʝʣʝʥʥʷ. ʎʝ ʪʘʢʦʞ ʤʦʞʝ ʩʧʨʠʷʪʠ ʧʦʣʽʧʰʝʥʥʶ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʨʦʟʚʠʪʢʫ ʝʢʦʥʦʤʽʢʠ ʢʨʘʾʥʠ. 

ʊʘʢ, ʦʮʽʥʶʚʘʥʥʷ ʨʠʟʠʢʽʚ ʟʘʡʤʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʧʨʠ ʫʜʦʩʢʦʥʘʣʝʥʥʽ 

ʥʦʨʤʘʪʠʚʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ. ʆʮʽʥʶʚʘʥʥʷ ʨʠʟʠʢʽʚ - ʮʝ ʧʨʦʮʝʩ ʚʠʟʥʘʯʝʥʥʷ, 

ʘʥʘʣʽʟʫ ʪʘ ʦʮʽʥʢʠ ʤʦʞʣʠʚʠʭ ʟʘʛʨʦʟ ʽ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʝʡ ʪʘ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʱʦʜʦ ʾʭ ʫʧʨʘʚʣʽʥʥʷ. ɯʩʥʫʻ ʢʽʣʴʢʘ ʤʝʪʦʜʽʚ ʦʮʽʥʶʚʘʥʥʷ ʨʠʟʠʢʽʚ, 

ʚʢʣʶʯʘʶʯʠ: 

1. ʄʝʪʦʜ ʢʚʘʣʽʬʽʢʦʚʘʥʦʾ ʦʮʽʥʢʠ: ʎʝʡ ʤʝʪʦʜ ʙʘʟʫʻʪʴʩʷ ʥʘ ʝʢʩʧʝʨʪʥʠʭ ʦʮʽʥʢʘʭ 

ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʬʘʭʽʚʮʽʚ ʫ ʚʽʜʧʦʚʽʜʥʽʡ ʛʘʣʫʟʽ. ɽʢʩʧʝʨʪʠ ʚʠʟʥʘʯʘʶʪʴ 

ʨʠʟʠʢʠ ʪʘ ʾʭ ʧʦʪʝʥʮʽʡʥʽ ʥʘʩʣʽʜʢʠ ʥʘ ʦʩʥʦʚʽ ʩʚʦʛʦ ʜʦʩʚʽʜʫ ʪʘ ʟʥʘʥʴ. 

2. ʄʝʪʦʜ ʽʩʪʦʨʠʯʥʠʭ ʜʘʥʠʭ: ɸʥʘʣʽʟʫʚʘʥʥʷ ʤʠʥʫʣʠʭ ʧʦʜʽʡ ʽ ʚʠʧʘʜʢʽʚ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʨʠʟʠʢʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ ʫ ʤʘʡʙʫʪʥʴʦʤʫ. ʎʝʡ ʤʝʪʦʜ 

ʜʦʧʦʤʘʛʘʻ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʪʠʧʦʚʽ ʧʨʦʙʣʝʤʠ ʪʘ ʚʠʚʯʠʪʠ ʾʭʥʽ ʥʘʩʣʽʜʢʠ. 

3. ʄʝʪʦʜ ʤʦʜʝʣʶʚʘʥʥʷ ʽ ʩʠʤʫʣʷʮʽʾ: ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʤʦʜʝʣʝʡ ʪʘ 

ʩʠʤʫʣʷʮʽʡ ʜʣʷ ʚʠʚʯʝʥʥʷ ʤʦʞʣʠʚʠʭ ʨʠʟʠʢʽʚ ʽ ʾʭ ʚʧʣʠʚʫ ʥʘ ʦʨʛʘʥʽʟʘʮʽʶ. ʎʝʡ 

ʤʝʪʦʜ ʜʦʟʚʦʣʷʻ ʧʨʦʚʝʩʪʠ ʯʠʩʣʦʚʠʡ ʘʥʘʣʽʟ ʨʠʟʠʢʽʚ ʪʘ ʾʭ ʡʤʦʚʽʨʥʦʩʪʽ. 

4. ʄʝʪʦʜ ʘʥʢʝʪʫʚʘʥʥʷ ʽ ʦʧʠʪʫʚʘʥʥʷ: ɿʙʽʨ ʽʥʬʦʨʤʘʮʽʾ ʚʽʜ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ, 

ʢʣʽʻʥʪʽʚ ʘʙʦ ʽʥʰʠʭ ʩʪʝʡʢʭʦʣʜʝʨʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʥʢʝʪ ʘʙʦ ʦʧʠʪʫʚʘʥʴ. ʎʝʡ 

ʤʝʪʦʜ ʜʦʟʚʦʣʷʻ ʟʨʦʟʫʤʽʪʠ ʩʧʨʠʡʥʷʪʪʷ ʨʠʟʠʢʽʚ ʽ ʾʭʥʶ ʚʘʞʣʠʚʽʩʪʴ ʜʣʷ ʨʽʟʥʠʭ 

ʛʨʫʧ ʣʶʜʝʡ. 

5. ʄʝʪʦʜ ʜʝʨʝʚʘ ʚʠʙʦʨʫ: ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʽʘʛʨʘʤ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʤʦʞʣʠʚʠʭ ʨʠʟʠʢʽʚ ʪʘ ʾʭ ʚʟʘʻʤʦʟʚ'ʷʟʢʽʚ. ʎʝʡ ʤʝʪʦʜ ʜʦʧʦʤʘʛʘʻ ʩʠʩʪʝʤʘʪʠʯʥʦ 

ʨʦʟʛʣʷʜʘʪʠ ʚʩʽ ʤʦʞʣʠʚʽ ʥʘʩʣʽʜʢʠ ʨʠʟʠʢʽʚ. 
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6. ʄʝʪʦʜ ʘʥʘʣʽʟʫ SWOT: ɺʠʟʥʘʯʝʥʥʷ ʩʠʣʴʥʠʭ ʪʘ ʩʣʘʙʢʠʭ ʩʪʦʨʽʥ, ʤʦʞʣʠʚʦʩʪʝʡ 

ʪʘ ʟʘʛʨʦʟ ʦʨʛʘʥʽʟʘʮʽʾ (SWOT) ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʨʠʟʠʢʽʚ ʪʘ ʨʦʟʨʦʙʢʠ ʩʪʨʘʪʝʛʽʡ 

ʫʧʨʘʚʣʽʥʥʷ ʥʠʤʠ. 

7. ʄʝʪʦʜ ʽʤʦʚʽʨʥʦʩʪʽ ʽ ʚʧʣʠʚʫ: ʆʮʽʥʢʘ ʡʤʦʚʽʨʥʦʩʪʽ ʚʠʥʠʢʥʝʥʥʷ ʨʠʟʠʢʽʚ ʪʘ ʾʭ 

ʚʧʣʠʚʫ ʥʘ ʦʨʛʘʥʽʟʘʮʽʶ. ʎʝʡ ʤʝʪʦʜ ʜʦʟʚʦʣʷʻ ʚʠʜʽʣʠʪʠ ʪʘ ʧʨʠʦʨʽʪʝʟʫʚʘʪʠ 

ʥʘʡʙʽʣʴʰ ʟʥʘʯʫʱʽ ʨʠʟʠʢʠ. 

ʂʦʞʝʥ ʤʝʪʦʜ ʤʘʻ ʩʚʦʾ ʧʝʨʝʚʘʛʠ ʪʘ ʦʙʤʝʞʝʥʥʷ, ʽ ʚʠʙʽʨ ʤʝʪʦʜʫ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʢʦʥʢʨʝʪʥʦʛʦ ʢʦʥʪʝʢʩʪʫ ʪʘ ʤʝʪʠ ʦʮʽʥʶʚʘʥʥʷ ʨʠʟʠʢʽʚ. ɺ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʦʤʙʽʥʘʮʽʶ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʙʽʣʴʰ ʧʦʚʥʦʛʦ ʦʙʨʘʟʫ 

ʨʠʟʠʢʽʚ ʽ ʾʭ ʫʧʨʘʚʣʽʥʥʷ. 
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ʄʘʟʦʨʯʫʢ ʂ.ʂ., ɸʩʧ (152)-22, ɹʘʛʘʻʚ ɯ.ʆ., ɸʩʧ (152)-21, ʊʨʽʱ ʖ.ɺ., ɸʩʧ (152)-21 

ɿɸʉʊʆʉʋɺɸʅʅʗ ʐʊʋʏʅʆɻʆ ɯʅʊɽʃɽʂʊʋ ʇʈʀ ʆʎɯʅʖɺɸʅʅɯ ʈʀɿʀʂɯɺ 

ʌʋʅʂʎɯʆʅʋɺɸʅʅʗ ʉʀʉʊɽʄʀ ʋʇʈɸɺʃɯʅʅʗ ʗʂʆʉʊɯ 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʫ ʩʬʝʨʽ ʦʮʽʥʶʚʘʥʥʷ ʨʠʟʠʢʽʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ ʤʦʞʝ ʧʦʢʨʘʱʠʪʠ ʷʢʽʩʪʴ ʧʨʦʮʝʩʫ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ ʪʘ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ʐɯ ʤʦʞʝ ʘʥʘʣʽʟʫʚʘʪʠ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʜʘʥʠʭ, ʧʨʦʛʥʦʟʫʚʘʪʠ ʨʠʟʠʢʠ, 

ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʦʮʽʥʢʫ ʨʠʟʠʢʽʚ ʪʘ ʥʘʜʘʚʘʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʥʠʭ. ʂʨʽʤ 

ʪʦʛʦ, ʐɯ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʪʘʢʽ ʷʢ ʩʝʥʩʦʨʠ ʪʘ IoT, ʜʣʷ 

ʧʦʩʪʽʡʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ ʪʘ ʚʯʘʩʥʦʛʦ ʚʠʷʚʣʝʥʥʷ ʚʽʜʭʠʣʝʥʴ. ɯʥʪʝʛʨʘʮʽʷ ʐɯ ʟ 

ʩʠʩʪʝʤʦʶ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ ʜʦʟʚʦʣʷʻ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʨʦʮʝʩ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʷʢʦʩʪʽ 

ʧʨʦʜʫʢʮʽʾ ʘʙʦ ʧʦʩʣʫʛ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʐɯ ʪʘʢʦʞ ʜʦʟʚʦʣʷʻ ʘʥʘʣʽʟʫʚʘʪʠ ʪʝʢʩʪʠ ʪʘ 

ʚʟʘʻʤʦʜʽʷʪʠ ʟʽ ʩʪʝʡʢʭʦʣʜʝʨʘʤʠ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʤʦʞʣʠʚʠʭ ʨʠʟʠʢʽʚ ʪʘ ʧʨʦʙʣʝʤ ʟ 

ʷʢʽʩʪʶ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ (ʐɯ) ʧʨʠ ʦʮʽʥʶʚʘʥʥʽ ʨʠʟʠʢʽʚ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ ʤʦʞʝ ʚʠʷʚʠʪʠʩʷ ʥʘʜʟʚʠʯʘʡʥʦ ʢʦʨʠʩʥʠʤ 

ʽ ʚʜʦʩʢʦʥʘʣʠʪʠ ʧʨʦʮʝʩ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ ʪʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʚ ʮʽʡ ʩʬʝʨʽ. ʆʩʴ ʜʝʷʢʽ 

ʩʧʦʩʦʙʠ, ʷʢʠʤʠ ʐɯ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ: 

1) ɸʥʘʣʽʟ ʜʘʥʠʭ: ʐɯ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʘʥʘʣʽʪʠʯʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʦʙʨʦʙʢʠ 

ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʜʘʥʠʭ, ʱʦ ʜʦʧʦʤʘʛʘʻ ʚʠʷʚʣʷʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʪʘ ʪʝʥʜʝʥʮʽʾ ʚ 

ʨʠʟʠʢʘʭ ʷʢʦʩʪʽ. 

2) ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʨʠʟʠʢʽʚ: ʅʘ ʦʩʥʦʚʽ ʽʩʪʦʨʠʯʥʠʭ ʜʘʥʠʭ ʪʘ ʧʦʪʦʯʥʦʛʦ ʩʪʘʥʫ 

ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ, ʐɯ ʤʦʞʝ ʨʦʟʨʦʙʣʷʪʠ ʤʦʜʝʣʽ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʤʦʞʣʠʚʠʭ ʨʠʟʠʢʽʚ ʫ ʤʘʡʙʫʪʥʴʦʤʫ. 

3) ɸʚʪʦʤʘʪʠʟʦʚʘʥʘ ʦʮʽʥʢʘ ʨʠʟʠʢʽʚ: ʐɯ ʤʦʞʝ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʨʦʮʝʩ ʦʮʽʥʢʠ 

ʨʠʟʠʢʽʚ, ʚʨʘʭʦʚʫʶʯʠ ʨʽʟʥʽ ʬʘʢʪʦʨʠ ʪʘ ʧʘʨʘʤʝʪʨʠ. ɺʽʥ ʤʦʞʝ ʚʠʟʥʘʯʘʪʠ 

ʽʥʪʝʨʚʝʥʮʽʾ ʪʘ ʟʘʭʦʜʠ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʨʠʟʠʢʽʚ. 

4) ʄʦʥʽʪʦʨʠʥʛ ʷʢʦʩʪʽ: ʐɯ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʝʥʩʦʨʠ ʪʘ ʽʥʪʝʨʥʝʪ-ʨʝʯʝʡ (IoT) 

ʜʣʷ ʧʦʩʪʽʡʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʧʨʦʮʝʩʽʚ ʪʘ ʷʢʦʩʪʽ, ʽ ʥʘʜʩʠʣʘʪʠ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ 

ʤʦʞʣʠʚʽ ʚʽʜʭʠʣʝʥʥʷ. 

5) ʈʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ: ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʪʘ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʘʣʛʦʨʠʪʤʽʚ, ʐɯ ʤʦʞʝ ʨʦʟʨʦʙʣʷʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʴ ʟ ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ ʨʠʟʠʢʽʚ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ. 

6) ɯʥʪʝʛʨʘʮʽʷ ʟ ʩʠʩʪʝʤʦʶ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ: ʐɯ ʤʦʞʝ ʙʫʪʠ ʽʥʪʝʛʨʦʚʘʥʠʤ ʟ 

ʩʠʩʪʝʤʦʶ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ (ʥʘʧʨʠʢʣʘʜ, ISO 9001), ʱʦ ʜʦʟʚʦʣʷʻ 

ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʨʦʮʝʩʠ ʚʽʜʩʣʽʜʢʦʚʫʚʘʥʥʷ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʷʢʦʩʪʽ. 

7) ɸʥʘʣʽʟ ʪʝʢʩʪʫ ʪʘ ʩʧʽʣʢʫʚʘʥʥʷ ʟʽ ʩʪʝʡʢʭʦʣʜʝʨʘʤʠ: ʐɯ ʤʦʞʝ ʘʥʘʣʽʟʫʚʘʪʠ ʪʝʢʩʪʠ, 

ʚʢʣʶʯʘʶʯʠ ʚʽʜʛʫʢʠ ʚʽʜ ʢʣʽʻʥʪʽʚ ʪʘ ʩʧʽʣʢʫʚʘʪʠʩʷ ʟʽ ʩʪʝʡʢʭʦʣʜʝʨʘʤʠ, ʱʦʙ 

ʚʠ̫ʚʠʪʠ ʤʦʞʣʠʚʽ ʨʠʟʠʢʠ ʪʘ ʧʨʦʙʣʝʤʠ ʟ ʷʢʽʩʪʶ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʐɯ ʫ ʩʬʝʨʽ ʦʮʽʥʶʚʘʥʥʷ ʨʠʟʠʢʽʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ ʤʦʞʝ ʧʦʢʨʘʱʠʪʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ, ʟʥʠʟʠʪʠ 

ʽʤʦʚʽʨʥʽʩʪʴ ʚʠʥʠʢʥʝʥʥʷ ʧʨʦʙʣʝʤ ʽ ʩʧʨʠʷʪʠ ʜʦʩʷʛʥʝʥʥʶ ʚʠʱʠʭ ʩʪʘʥʜʘʨʪʽʚ ʷʢʦʩʪʽ. 
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ʚʠʛʦʪʦʚʣʝʥʥʽ ʚʠʨʦʙʽʚ ʤʝʜʠʯʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ // ɸ.ʄ. ɼʝʥʠʩʝʥʢʦ, ɺ.ʄ. ɹʫʨʜʝʡʥʘ,  
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ʂʦʟʣʦʚ ʄ.ʉ., ɸʩʧ (152)-22, ʄʘʨʯʝʥʢʦ ʆ.ʆ., ɸʩʧ (152)-22, ɿʘʭʘʨʦʚ ʉ.ʆ., ɸʩʧ 

(152)-22 

ʇɯɼɺʀʑɽʅʅʗ ʗʂʆʉʊɯ ʊɽʍʅʆʃʆɻɯɰ ʉʂʃɸɼɸʅʅʗ ʐʃʗʍʆʄ 

ɺʀɿʅɸʏɽʅʅʗ ɺɽʃʀʏʀʅʀ ɿɸʄʀʂɸʃʔʅʆɰ ʃɸʅʂʀ ʇɯɼ ʏɸʉ 

ʈʆɿʈɸʍʋʅʂʋ ʉʂʃɸɼɸʃʔʅʀʍ ʈʆɿʄɯʈʅʀʍ ʃɸʅʎʖɻɯɺ 

ʆʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʩʢʣʘʜʦʚʠʭ ʫʩʧʽʰʥʦʛʦ ʚʠʭʦʜʫ ʋʢʨʘʾʥʠ ʥʘ ʩʚʽʪʦʚʠʡ ʨʠʥʦʢ 

ʪʦʚʘʨʽʚ ʻ ʚʠʨʦʙʥʠʮʪʚʦ ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʟʦʢʨʝʤʘ ʚ ʪʠʭ ʛʘʣʫʟʷʭ, ʷʢʽ 

ʪʨʘʜʠʮʽʡʥʦ ʬʦʨʤʫʶʪʴ ʚʝʣʠʢʫ ʯʘʩʪʢʫ ʝʢʩʧʦʨʪʫ ʢʨʘʾʥʠ. ʄʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʻ 

ʚʘʞʣʠʚʦʶ ʛʘʣʫʟʟʶ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʦʩʢʽʣʴʢʠ ʾʾ ʨʦʟʚʠʪʦʢ ʩʫʪʪʻʚʠʡ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʚ ʽʥʰʠʭ ʛʘʣʫʟʷʭ ʥʘʮʽʦʥʘʣʴʥʦʾ ʝʢʦʥʦʤʽʢʠ. ʉʫʯʘʩʥʝ 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʩʪʘʚʠʪʴ ʧʝʨʝʜ ʩʦʙʦʶ ʟʘʚʜʘʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʚʠʩʦʢʦʷʢʽʩʥʦʾ ʪʘ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʾ ʧʨʦʜʫʢʮʽʾ. ʗʢʽʩʪʴ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʟʘʣʝʞʠʪʴ ʚʽʜ ʷʢʦʩʪʽ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʦʢʨʝʤʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʽ ʧʨʦʮʝʩʫ ʾʭ ʟʙʠʨʘʥʥʷ. 

ʉʢʣʘʜʘʥʥʷ ʻ ʟʘʚʝʨʰʘʣʴʥʠʤ ʝʪʘʧʦʤ ʚʠʛʦʪʦʚʣʝʥʥʷ ʤʘʰʠʥ ʽ ʤʝʭʘʥʽʟʤʽʚ, ʽ ʚʦʥʦ 

ʚʧʣʠʚʘʻ ʥʘ ʾʭʥʶ ʝʢʩʧʣʫʘʪʘʮʽʡʥʫ ʥʘʜʽʡʥʽʩʪʴ ʪʘ ʪʨʠʚʘʣʽʩʪʴ ʩʣʫʞʙʠ. ɺʘʞʣʠʚʦ 

ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʙʘʛʘʪʦ ʩʢʣʘʜʘʣʴʥʠʭ ʨʦʙʽʪ ʚʠʢʦʥʫʶʪʴʩʷ ʚʨʫʯʥʫ, ʽ ʮʝ ʚʠʤʘʛʘʻ ʽʥʦʜʽ 

ʚʝʣʠʢʠʭ ʬʽʟʠʯʥʠʭ ʟʫʩʠʣʴ ʽ ʚʠʩʦʢʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ ʨʦʙʽʪʥʠʢʽʚ. ʆʪʞʝ, ʝʢʦʥʦʤʽʯʥʽ 

ʧʦʢʘʟʥʠʢʠ ʧʽʜʧʨʠʻʤʩʪʚʘ ʯʘʩʪʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ ʧʨʦʮʝʩʫ ʩʢʣʘʜʘʥʥʷ, ʽ 

ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʮʴʦʛʦ ʝʪʘʧʫ ʻ ʦʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʧʨʦʙʣʝʤ 

ʩʫʯʘʩʥʦʛʦ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʚ ʢʦʥʪʝʢʩʪʽ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʽʚ ʟ'ʻʜʥʫʚʘʣʴʥʦʾ ʣʘʥʢʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʥʘ 

ʧʨʠʢʣʘʜʘʭ ʪʘ ʚʠʨʦʙʘʭ ʨʦʪʦʨʘ ʞʠʚʠʣʴʥʦʛʦ ʥʘʩʦʩʘ ʪʠʧʫ ʉɺʇʊ-340-1000 ʃʄɿ. ʇʣʘʥ 

ʜʦʩʣʽʜʞʝʥʴ ʚʢʣʶʯʘʚ ʥʘʩʪʫʧʥʽ ʢʨʦʢʠ: 

¶ ʉʝʣʝʢʮʽʷ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʢʦʥʩʪʨʫʢʮʽʡ ʚʫʟʣʽʚ. 

¶ ʆʙʯʠʩʣʝʥʥʷ ʨʦʟʤʽʨʽʚ ʟ'ʻʜʥʫʚʘʣʴʥʦʛʦ ʣʘʥʮʶʛʘ ʙʘʛʘʪʦʝʣʝʤʝʥʪʥʦʛʦ 

ʟ'ʻʜʥʘʥʥʷ ʰʣʷʭʦʤ ʡʤʦʚʽʨʥʽʩʥʦʛʦ ʤʝʪʦʜʫ ʙʝʟ ʚʨʘʭʫʚʘʥʥʷ ʚʧʣʠʚʫ 

ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʨʦʟʰʠʨʝʥʴ ʤʘʪʝʨʽʘʣʫ. 

¶ ʇʽʜʛʦʪʦʚʢʘ ʟʨʘʟʢʽʚ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʽʚ. 

¶ ɺʠʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʫ ʟ'ʻʜʥʫʚʘʣʴʥʦʾ ʣʘʥʢʠ ʧʽʩʣʷ ʟʽʙʨʘʥʥʷ ʨʦʪʦʨʘ 

ʞʠʚʠʣʴʥʦʛʦ ʥʘʩʦʩʘ ʙʝʟ ʚʨʘʭʫʚʘʥʥʷ ʚʧʣʠʚʫ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʨʦʟʰʠʨʝʥʴ 

ʤʘʪʝʨʽʘʣʫ. 

ʈʦʪʦʨ ʩʢʣʘʜʘʻʪʴʩʷ ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʜʫʢʮʽʡʥʦʛʦ ʥʘʛʨʽʚʫ, ʱʦ ʤʘʻ ʢʽʣʴʢʘ 

ʧʝʨʝʚʘʛ. ɿʦʢʨʝʤʘ, ʮʝ ʜʦʟʚʦʣʷʻ ʧʨʦʛʨʘʤʫʚʘʪʠ ʧʘʨʘʤʝʪʨʠ ʥʘʛʨʽʚʫ ʚʠʨʦʙʫ, ʫʥʠʢʥʫʪʠ 

ʧʝʨʝʛʨʽʚʫ ʣʦʧʘʪʦʢ ʜʦ ʥʝʙʝʟʧʝʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʷʢʽ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʧʦʰʢʦʜʞʝʥʥʷ ʤʘʪʝʨʽʘʣʫ. ʂʨʽʤ ʪʦʛʦ, ʮʝʡ ʧʨʦʮʝʩ ʟʘʙʝʟʧʝʯʫʻ ʦʪʨʠʤʘʥʥʷ ʧʦʚʝʨʭʥʽ, ʷʢʘ 

ʥʝ ʤʘʻ ʧʦʜʨʷʧʠʥ ʘʙʦ ʜʝʬʦʨʤʘʮʽʡ, ʽ ʧʽʜʚʠʱʫʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʨʦʙʽʪ. ʆʜʥʘʢ, 

ʥʝʜʦʣʽʢʦʤ ʪʘʢʦʛʦ ʤʝʪʦʜʫ ʻ ʚʪʨʘʪʘ ʨʦʟʤʽʨʥʦʾ ʪʦʯʥʦʩʪʽ ʯʝʨʝʟ ʣʽʥʽʡʥʝ ʨʦʟʰʠʨʝʥʥʷ 

ʤʘʪʝʨʽʘʣʽʚ ʧʽʜ ʚʧʣʠʚʦʤ ʪʝʤʧʝʨʘʪʫʨʠ. 

ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʫ ʟ'ʻʜʥʫʚʘʣʴʥʦʾ ʣʘʥʢʠ ʧʽʜ ʯʘʩ 

ʘʥʘʣʽʟʫ ʩʢʣʘʜʘʣʴʥʠʭ ʨʦʟʤʽʨʽʚ, ʚʨʘʭʦʚʫʶʯʠ ʚʧʣʠʚ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʟʘʟʦʨʽʚ, ʧʦʢʘʟʘʣʠ, 

ʱʦ ʨʝʟʫʣʴʪʘʪ ʨʦʟʨʘʭʫʥʢʫ ʥʦʤʽʥʘʣʴʥʦʛʦ ʨʦʟʤʽʨʫ ʟ'ʻʜʥʫʚʘʣʴʥʦʾ ʣʘʥʢʠ ʥʝ ʚʽʜʧʦʚʽʜʘʻ 

ʚʠʤʦʛʘʤ, ʧʦʨʽʚʥʷʥʦ ʟ ʦʪʨʠʤʘʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ 

ʚʧʣʠʚʫ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʟʘʟʦʨʽʚ. ʆʜʥʘʢ ʧʨʘʢʪʠʯʥʘ ʨʝʘʣʽʟʘʮʽʷ ʧʨʦʮʝʩʫ ʩʢʣʘʜʘʥʥʷ 

ʨʦʪʦʨʘ ʞʠʚʠʣʴʥʦʛʦ ʥʘʩʦʩʘ ʪʠʧʫ ʉɺʇʊ-340-1000 ʃʄɿ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʥʠʭ 

ʟʘʟʦʨʽʚ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʪʦʯʥʽʩʪʴ ʩʢʣʘʜʘʥʥʷ ʚ ʦʩʴʦʚʦʤʫ ʥʘʧʨʷʤʢʫ ʥʘ (5-13) % ʽ 
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ʟʤʝʥʰʠʪʠ ʨʦʟʤʽʨ ʟʘʟʦʨʫ ʤʽʞ ʪʦʨʮʷʤʠ ʢʦʣʝʩʘ ʨʦʪʦʨʘ ʽ ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʦʛʦ ʜʠʩʢʘ ʥʘ 

(6-10) % ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʜʘʪʢʦʚʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 
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ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ çʍʇɯè. ʉʝʨʽʷ: ʅʦʚʽ ʨʽʰʝʥʥʷ ʚ ʩʫʯʘʩʥʠʭ 

ʪʝʭʥʦʣʦʛʽʷʭ. ˉ 2 (8). ʉ.9-14.  https://doi.org/10.20998/2413-4295.2021.02.02 

2. ɻʨʽʥʯʝʥʢʦ ɻ.ʉ., ʊʝʩʣʦʚ ʆ., ʂʦʟʣʦʚ ʄ.ʉ., ʄʘʨʯʝʥʢʦ ʆ.ʆ., ɿʘʭʘʨʦʚ ʉ.ʆ., 

ɻʝʨʘʩʠʤʦʚ ɭ.ɺ. (2022) ɸʣʛʦʨʠʪʤ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 

ʪʦʯʥʽʩʪʶ ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ ʥʘ ʚʝʨʩʪʘʪʘʭ ʟ ʏʇʋ. ʄʘʰʠʥʦʙʫʜʫʚʘʥʥʷ: ɿʙʽʨʥʠʢ 

ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ. ˉ29. ʉ. 50 -61.  DOI 10.32820/2079-1747-2022-29-50-613.  

3. Kupriyanov, O., Trishch, R., Dichev, D., Hrinchenko, H. (2024). Experimental 

Studies on the Form Error Effect of the Part Mounting Surface on the Strength Quality 

Parameter of the Interference Fit Joints. In: Tonkonogyi, V., Ivanov, V., Trojanowska, J., 
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ɻʝʨʘʩʠʤʦʚ ɭ.ɺ., ɸʩʧ (152)-22, ʍʨʠʩʪʠʯ ɺ.ʇ., ɸʩʧ (175)-23, ʅʦʩ ʈ.ʉ., ɸʩʧ (175)-23 

ʈʆɿɺʀʊʆʂ ʂɺɸʃɯʄɽʊʈʀʏʅʀʍ ʇɯɼʍʆɼʀ ɼʆ ʆʎɯʅʖɺɸʅʅʗ 

ɯʅʌʆʈʄɸʎɯʁʅʆɰ ɹɽɿʇɽʂʀ ʅɸ ʇɯɼʇʈʀɭʄʉʊɺɯ 

ʄʝʪʦʜʠ ʢʚʘʣʽʤʝʪʨʠʯʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ 

ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ ʨʷʜ ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘ ʧʽʜʭʦʜʽʚ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʦʮʽʥʠʪʠ ʨʽʚʝʥʴ 

ʙʝʟʧʝʢʠ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ. ʆʩʴ ʜʝʢʽʣʴʢʘ ʟ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʤʝʪʦʜʽʚ: 

ʄʝʪʦʜ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ: ʎʝʡ ʤʝʪʦʜ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʧʦʪʝʥʮʽʡʥʠʭ 

ʟʘʛʨʦʟ ʽ ʨʠʟʠʢʽʚ ʜʣʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ. ɺʠʟʥʘʯʘʶʪʴʩʷ 

ʡʤʦʚʽʨʥʽʩʪʴ ʚʠʥʠʢʥʝʥʥʷ ʟʘʛʨʦʟ ʽ ʧʦʪʝʥʮʽʡʥʽ ʥʘʩʣʽʜʢʠ. ʇʽʩʣʷ ʮʴʦʛʦ ʧʨʦʚʦʜʠʪʴʩʷ 

ʦʮʽʥʢʘ ʨʠʟʠʢʽʚ, ʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʨʽʦʨʠʪʝʪʠ ʜʣʷ ʟʘʭʦʜʽʚ ʟ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ. 

ʄʝʪʦʜ ʘʥʘʣʽʟʫ ʫʨʘʟʣʠʚʦʩʪʝʡ: ʎʝʡ ʤʝʪʦʜ ʧʝʨʝʜʙʘʯʘʻ ʚʠʷʚʣʝʥʥʷ ʫʨʘʟʣʠʚʦʩʪʝʡ ʚ 

ʩʠʩʪʝʤʘʭ ʪʘ ʤʝʨʝʞʘʭ ʧʽʜʧʨʠʻʤʩʪʚʘ. ʇʨʦʚʦʜʠʪʴʩʷ ʩʢʘʥʫʚʘʥʥʷ ʪʘ ʘʫʜʠʪ ʩʠʩʪʝʤ ʜʣʷ 

ʚʠʷʚʣʝʥʥʷ ʤʦʞʣʠʚʠʭ ʩʣʘʙʢʠʭ ʤʽʩʮʴ. ʇʽʩʣʷ ʯʦʛʦ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʟʘʭʦʜʠ ʜʣʷ ʫʩʫʥʝʥʥʷ 

ʫʨʘʟʣʠʚʦʩʪʝʡ. 

ʄʝʪʦʜ ʦʮʽʥʢʠ ʘʢʪʠʚʽʚ: ɺ ʮʴʦʤʫ ʤʝʪʦʜʽ ʧʨʦʚʦʜʠʪʴʩʷ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʚʘʞʣʠʚʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʘʢʪʠʚʽʚ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ. ɼʣʷ ʢʦʞʥʦʛʦ ʘʢʪʠʚʫ ʚʠʟʥʘʯʘʶʪʴʩʷ ʡʦʛʦ 

ʚʘʨʪʽʩʪʴ ʪʘ ʚʘʞʣʠʚʽʩʪʴ ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚʘ. ʎʝ ʜʦʧʦʤʘʛʘʻ ʚʠʟʥʘʯʠʪʠ, ʥʘ ʷʢʽ ʘʢʪʠʚʠ ʩʣʽʜ 

ʘʢʮʝʥʪʫʚʘʪʠ ʫʚʘʛʫ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʾʭʥʴʦʾ ʙʝʟʧʝʢʠ. 

ʄʝʪʦʜ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʭʦʜʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ: 

ʇʽʩʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʭʦʜʽʚ ʟ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʧʨʦʚʦʜʠʪʴʩʷ ʦʮʽʥʢʘ ʾʭ 

ʝʬʝʢʪʠʚʥʦʩʪʽ. ʎʝ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ, ʯʠ ʙʫʣʠ ʜʦʩʷʛʥʫʪʽ ʧʦʩʪʘʚʣʝʥʽ ʮʽʣʽ ʪʘ ʷʢʽ ʟʤʽʥʠ 

ʚʽʜʙʫʣʠʩʷ ʚ ʨʽʚʥʽ ʙʝʟʧʝʢʠ. 

ʄʝʪʦʜ ʦʮʽʥʢʠ ʨʝʟʝʨʚʽʚ ʧʽʜʚʠʱʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ: ʎʝʡ ʤʝʪʦʜ 

ʧʝʨʝʜʙʘʯʘʻ ʚʠʟʥʘʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ. 

ʈʦʟʛʣʷʜʘʶʪʴʩʷ ʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʧʽʜʭʦʜʠ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ 

ʧʦʢʨʘʱʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ. 

ʎʽ ʤʝʪʦʜʠ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʦʢʨʝʤʦ ʘʙʦ ʚ ʧʦʻʜʥʘʥʥʽ, ʟʘʣʝʞʥʦ ʚʽʜ 

ʧʦʪʨʝʙ ʪʘ ʩʧʝʮʠʬʽʢʠ ʧʽʜʧʨʠʻʤʩʪʚʘ. ɺʦʥʠ ʜʦʧʦʤʘʛʘʶʪʴ ʟʜʽʡʩʥʠʪʠ ʢʦʤʧʣʝʢʩʥʫ ʦʮʽʥʢʫ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʪʘ ʨʦʟʨʦʙʠʪʠ ʩʪʨʘʪʝʛʽʶ ʜʣʷ ʾʾ ʧʽʜʚʠʱʝʥʥʷ. 

NIST (National Institute of Standards and Technology) Cybersecurity Framework - 

ʮʝ ʥʘʙʽʨ ʢʝʨʽʚʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʪʘ ʩʪʘʥʜʘʨʪʽʚ, ʨʦʟʨʦʙʣʝʥʠʭ ʥʘʮʽʦʥʘʣʴʥʠʤ 

ʽʥʩʪʠʪʫʪʦʤ ʉʐɸ ʟ ʤʝʪʦʶ ʧʦʢʨʘʱʝʥʥʷ ʢʽʙʝʨʙʝʟʧʝʢʠ ʦʨʛʘʥʽʟʘʮʽʡ ʪʘ ʟʘʭʠʩʪʫ ʾʭʥʽʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʘʢʪʠʚʽʚ. ʎʝʡ ʬʨʝʡʤʚʦʨʢ ʜʦʧʦʤʘʛʘʻ ʧʽʜʧʨʠʻʤʩʪʚʘʤ ʪʘ ʫʨʷʜʦʚʠʤ 

ʦʨʛʘʥʽʟʘʮʽʷʤ ʨʦʟʨʦʙʠʪʠ ʪʘ ʚʧʨʦʚʘʜʠʪʠ ʝʬʝʢʪʠʚʥʽ ʩʪʨʘʪʝʛʽʾ ʢʽʙʝʨʙʝʟʧʝʢʠ, ʚʠʷʚʠʪʠ 

ʨʠʟʠʢʠ ʪʘ ʨʦʟʨʦʙʠʪʠ ʟʘʭʦʜʠ ʜʣʷ ʾʭ ʟʤʝʥʰʝʥʥʷ. 

NIST Cybersecurity Framework ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧ'ʷʪʠ ʢʣʶʯʦʚʠʭ ʝʣʝʤʝʥʪʽʚ: 

1. ʎʽʣʴʦʚʽʩʪʴ (Function): ɺʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʮʽʣʝʡ ʪʘ ʟʘʚʜʘʥʴ ʢʽʙʝʨʙʝʟʧʝʢʠ, 

ʚʢʣʶʯʘʶʯʠ ʽʜʝʥʪʠʬʽʢʘʮʽʶ, ʟʘʭʠʩʪ, ʚʠʷʚʣʝʥʥʷ, ʨʝʘʛʫʚʘʥʥʷ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ. 

2. ʂʘʪʝʛʦʨʽʾ (Category): ʈʦʟʧʦʜʽʣ ʟʘʚʜʘʥʴ ʢʽʙʝʨʙʝʟʧʝʢʠ ʥʘ ʢʦʥʢʨʝʪʥʽ ʢʘʪʝʛʦʨʽʾ, 

ʪʘʢʽ ʷʢ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʘʙʦ ʟʘʭʠʩʪ, ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʢʦʥʢʨʝʪʥʠʭ ʜʽʡ ʪʘ ʢʦʥʪʨʦʣʽʚ. 

3. ʇʽʜʢʘʪʝʛʦʨʽʾ (Subcategory): ʈʦʟʛʦʨʪʘʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʟʘʚʜʘʥʴ ʪʘ ʢʦʥʪʨʦʣʽʚ, 

ʧʦʚ'ʷʟʘʥʠʭ ʟ ʢʘʪʝʛʦʨʽʷʤʠ. 

4. ʂʦʥʪʨʦʣʽ (Control): ʆʧʠʩ ʢʦʥʢʨʝʪʥʠʭ ʪʝʭʥʽʯʥʠʭ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʽʙʝʨʙʝʟʧʝʢʠ. 
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5. ʇʨʘʢʪʠʢʠ (Practices): ʈʝʢʦʤʝʥʜʘʮʽʾ ʪʘ ʢʨʘʱʽ ʧʨʘʢʪʠʢʠ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʢʦʥʪʨʦʣʽʚ ʪʘ ʩʪʨʘʪʝʛʽʡ ʢʽʙʝʨʙʝʟʧʝʢʠ. 

NIST Cybersecurity Framework ʜʦʧʦʤʘʛʘʻ ʦʨʛʘʥʽʟʘʮʽʷʤ ʦʮʽʥʠʪʠ ʾʭʥʶ ʧʦʪʦʯʥʫ 

ʢʽʙʝʨʙʝʟʧʝʢʫ, ʨʦʟʨʦʙʠʪʠ ʧʣʘʥʠ ʧʦʢʨʘʱʝʥʥʷ ʪʘ ʚʠʟʥʘʯʠʪʠ, ʷʢʽ ʢʦʥʪʨʦʣʽ ʪʘ ʟʘʭʦʜʠ 

ʢʽʙʝʨʙʝʟʧʝʢʠ ʩʣʽʜ ʚʧʨʦʚʘʜʠʪʠ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʙʘʞʘʥʠʭ ʨʽʚʥʽʚ ʙʝʟʧʝʢʠ. ɺʽʥ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʢʝʨʽʚʥʠʮʪʚʘ ʪʘ ʧʽʜʪʨʠʤʢʠ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʢʽʙʝʨʙʝʟʧʝʢʠ ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʽ ʦʨʛʘʥʽʟʘʮʽʷʭ. 

 ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʦʣʦʛʽʡ, ʪʘʢʠʭ ʷʢ ISO 27001 ʘʙʦ NIST Cybersecurity 

Framework, ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʧʦʪʝʥʮʽʡʥʠʭ ʟʘʛʨʦʟ, ʚʠʟʥʘʯʝʥʥʷ ʚʨʘʟʣʠʚʦʩʪʝʡ ʪʘ 

ʦʮʽʥʢʠ ʤʦʞʣʠʚʠʭ ʥʘʩʣʽʜʢʽʚ ʧʦʨʫʰʝʥʴ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʚʢʣʶʯʘʻ ʥʘʩʪʫʧʥʽ 

ʢʨʦʢʠ: ɺʠʙʽʨ ʤʝʪʦʜʦʣʦʛʽʾ (ISO 27001 ʪʘ NIST Cybersecurity Framework - ʮʝ ʜʚʽ ʟ 

ʥʘʡʙʽʣʴʰ ʚʠʟʥʘʥʠʭ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʩʪʘʥʜʘʨʪʽʚ, ʚʠʙʽʨ ʟʘʣʝʞʘʪʠʤʝ ʚʽʜ 

ʩʧʝʮʠʬʽʯʥʠʭ ʧʦʪʨʝʙ ʪʘ ʚʠʤʦʛ ʧʽʜʧʨʠʻʤʩʪʚʘ); ɯʥʽʮʽʶʚʘʥʥʷ ʧʨʦʮʝʩʫ ʦʮʽʥʢʠ; 

ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʟʘʛʨʦʟ; ɺʠʟʥʘʯʝʥʥʷ ʚʨʘʟʣʠʚʦʩʪʝʡ; ʆʮʽʥʢʘ ʥʘʩʣʽʜʢʽʚ ʧʦʨʫʰʝʥʴ; 

ʈʦʟʨʦʙʢʘ ʩʪʨʘʪʝʛʽʡ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ; ʄʦʥʽʪʦʨʠʥʛ ʽ ʧʽʜʪʨʠʤʢʘ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʤʝʪʦʜʦʣʦʛʽʡ ʜʦʧʦʤʦʛʘʻ ʧʽʜʧʨʠʻʤʩʪʚʫ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʽ 

ʢʝʨʫʚʘʪʠ ʨʠʟʠʢʘʤʠ, ʧʦʚ'ʷʟʘʥʠʤʠ ʟ ʽʥʬʦʨʤʘʮʽʡʥʦʶ ʙʝʟʧʝʢʦʶ, ʪʘ ʧʦʢʨʘʱʠʪʠ 

ʟʘʛʘʣʴʥʠʡ ʨʽʚʝʥʴ ʟʘʭʠʩʪʫ ʜʘʥʠʭ ʽ ʩʠʩʪʝʤ. 
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ʂʦʨʦʣʠʢ ʄ.ɻ., ɼʊ-ʇʆʉʪ20, ʂʽʧʦʨʝʥʢʦ ʆ.ɺ., ɼʊ-ʇʆʉʪ20 

ʂɺɸʃɯʄɽʊʈʀʏʅɯ ʇɯɼʍʆɼʀ ʆʎɯʅʖɺɸʅʅʗ ɯʅɼʀʂɸʊʆʈɯɺ ʉʊɸʃʆɻʆ 

ʈʆɿɺʀʊʂʋ 

ɿ ʤʝʪʦʶ ʨʦʟʚʠʪʢʫ ʢʨʘʾʥʠ ʚ ʫʤʦʚʘʭ ʛʣʦʙʘʣʽʟʘʮʽʾ, ʚʨʘʭʦʚʫʶʯʠ ʤʘʪʝʨʽʘʣʴʥʽ ʪʘ 

ʥʝʤʘʪʝʨʽʘʣʴʥʽ ʧʦʪʨʝʙʠ, ʥʝʦʙʭʽʜʥʦ ʬʦʨʤʫʣʶʚʘʪʠ ʮʽʣʽ, ʷʢʽ ʚʨʘʭʦʚʫʶʪʴ ʩʦʮʽʘʣʴʥʠʡ 

ʧʨʦʛʨʝʩ, ʝʢʦʥʦʤʽʯʥʠʡ ʨʦʟʚʠʪʦʢ ʽ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʜʦʚʢʽʣʣʷ. ʎʽ ʘʩʧʝʢʪʠ 

ʚʧʨʦʚʘʜʞʝʥʽ ʚ ʨʦʟʨʦʙʣʶʚʘʥʽ ʩʪʘʥʜʘʨʪʠ, ʽ ʥʘ ʩʚʽʪʦʚʦʤʫ ʨʽʚʥʽ ʚʠʟʥʘʯʝʥʦ 17 ʎʽʣʝʡ 

ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ, ʜʦʩʷʛʥʝʥʥʷ ʷʢʠʭ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʜʣʷ ʢʨʘʾʥ 

ʩʫʯʘʩʥʦʛʦ ʩʚʽʪʫ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʟʘʛʘʣʴʥʠʡ ʧʨʦʛʨʝʩ ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ, ʟʜʽʡʩʥʝʥʥʷ ʮʠʭ ʎʽʣʝʡ 

ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʟ ʚʠʢʣʠʢʘʤʠ, ʽ ʜʦʩʷʛʥʝʥʥʷ ʾʭ ʟʘʣʠʰʘʻʪʴʩʷ ʥʘʣʝʞʥʠʤ ʯʠʥʦʤ 

ʥʝʨʽʚʥʦʤʽʨʥʠʤ ʽ ʧʦʚʽʣʴʥʠʤ. 2020 ʨʽʢ ʚʽʜʟʥʘʯʠʚʩʷ ʧʦʯʘʪʢʦʤ ʥʦʚʦʛʦ ʜʝʩʷʪʠʣʽʪʪʷ 

ʘʤʙʽʮʽʡʥʠʭ ʽʥʽʮʽʘʪʠʚ ʟ ʜʦʩʷʛʥʝʥʥʷ ʎʽʣʝʡ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʜʦ 2030 ʨʦʢʫ. ɼʣʷ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʛʨʝʩʫ ʚ ʜʦʩʷʛʥʝʥʥʽ ʮʠʭ ʎʽʣʝʡ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʥʝʦʙʭʽʜʥʦ 

ʧʨʠʡʥʷʪʠ ʢʦʥʢʨʝʪʥʽ ʟʘʭʦʜʠ ʥʘ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ, ʚ ʛʣʦʙʘʣʴʥʦʤʫ ʤʘʩʰʪʘʙʽ ʪʘ ʥʘ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʤʫ ʨʽʚʥʽ. 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʬʽʥʘʥʩʫʚʘʥʥʷ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʽʚ ʪʘ ʧʨʦʛʨʘʤ, ʩʧʨʷʤʦʚʘʥʠʭ 

ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʎʽʣʝʡ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ, ʚʠʟʥʘʻʪʴʩʷ ʢʣʶʯʦʚʠʤ ʘʩʧʝʢʪʦʤ. ʂʨʘʾʥʠ 

ʤʘʶʪʴ ʟʨʦʩʪʠʪʠ ʽʥʚʝʩʪʠʮʽʾ ʚ ʨʦʟʚʠʪʦʢ, ʦʩʦʙʣʠʚʦ ʚ ʫʨʘʟʣʠʚʠʭ ʨʝʛʽʦʥʘʭ ʪʘ ʩʝʨʝʜ 

ʫʨʘʟʣʠʚʠʭ ʛʨʫʧ ʥʘʩʝʣʝʥʥʷ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʻʾ ʤʝʪʠ ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʦʙʠʪʠ 

ʥʦʚʘʪʦʨʩʴʢʽ ʬʽʥʘʥʩʦʚʽ ʤʝʭʘʥʽʟʤʠ, ʟʘʣʫʯʠʪʠ ʧʨʠʚʘʪʥʠʡ ʩʝʢʪʦʨ ʪʘ ʧʦʙʫʜʫʚʘʪʠ 

ʧʘʨʪʥʝʨʩʪʚʦ ʟ ʤʽʞʥʘʨʦʜʥʠʤʠ ʬʽʥʘʥʩʦʚʠʤʠ ʫʩʪʘʥʦʚʘʤʠ. 

ʇʦʢʨʘʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ. ʎʝ 

ʧʝʨʝʜʙʘʯʘʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʟʤʝʥʰʝʥʥʷ ʚʠʢʠʜʽʚ 

ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ, ʟʘʦʭʦʯʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʪʘ 

ʧʽʜʪʨʠʤʢʫ ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ. 

ɼʣʷ ʝʬʝʢʪʠʚʥʦʾ ʦʮʽʥʢʠ ʧʨʦʛʨʝʩʫ ʜʦʩʷʛʥʝʥʥʷ ʎʽʣʝʡ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ 

ʩʪʨʘʪʝʛʽʡ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ, ʬʽʥʘʥʩʦʚʠʭ ʪʘ ʝʢʦʥʦʤʽʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ, ʩʦʮʽʘʣʴʥʠʭ 

ʧʨʦʻʢʪʽʚ ʪʘ ʧʨʦʛʨʘʤ, ʚʘʞʣʠʚʦ ʤʘʪʠ ʚʽʜʧʦʚʽʜʥʽ ʧʦʢʘʟʥʠʢʠ ʪʘ ʢʚʘʣʽʤʝʪʨʠʯʥʽ ʧʽʜʭʦʜʠ. 

ʂʚʘʣʽʤʝʪʨʠʯʥʽ ʤʝʪʦʜʠ ʧʦʚʠʥʥʽ ʚʨʘʭʦʚʫʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʽʥʜʠʢʘʪʦʨʽʚ ʽ ʩʪʘʪʠ 

ʫʥʽʚʝʨʩʘʣʴʥʠʤʠ ʟʘʩʦʙʘʤʠ ʜʣʷ ʦʮʽʥʢʠ ʟʘʛʘʣʴʥʠʭ ʟʤʽʥ ʫ ʥʘʧʨʷʤʢʫ ʜʦʩʷʛʥʝʥʥʷ ʎʽʣʝʡ 

ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ. 

ʋʥʽʚʝʨʩʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʎʽʣʝʡ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʚ ʨʘʤʢʘʭ 

ʆʨʛʘʥʽʟʘʮʽʾ ʆʙ'ʻʜʥʘʥʠʭ ʅʘʮʽʡ ʽ ʚʢʣʶʯʘʶʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʩʬʝʨ, ʪʘʢʠʭ ʷʢ ʙʽʜʥʽʩʪʴ, 

ʦʩʚʽʪʘ, ʟʜʦʨʦʚ'ʷ, ʛʝʥʜʝʨʥʘ ʨʽʚʥʽʩʪʴ, ʝʢʦʥʦʤʽʢʘ, ʜʦʚʢʽʣʣʷ ʽ ʪ.ʜ. ʎʽ ʧʦʢʘʟʥʠʢʠ 

ʜʦʧʦʤʘʛʘʶʪʴ ʚʽʜʩʪʝʞʫʚʘʪʠ ʧʨʦʛʨʝʩ ʪʘ ʧʦʨʽʚʥʶʚʘʪʠ ʜʦʩʷʛʥʝʥʥʷ ʤʽʞ ʨʽʟʥʠʤʠ 

ʢʨʘʾʥʘʤʠ ʪʘ ʨʝʛʽʦʥʘʤʠ. 

ʂʨʽʤ ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʚʘʞʣʠʚʦ ʨʦʟʨʦʙʠʪʠ ʢʚʘʣʽʤʝʪʨʠʯʥʽ ʧʽʜʭʦʜʠ, ʷʢʽ 

ʚʨʘʭʦʚʫʚʘʪʠʤʫʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʽʥʜʠʢʘʪʦʨʽʚ ʪʘ ʢʦʥʪʝʢʩʪʫʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʞʥʦʾ 

ʢʨʘʾʥʠ. ʎʝ ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʥʘʮʽʦʥʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ, ʷʢʽ ʘʜʘʧʪʦʚʘʥʽ ʜʦ ʤʽʩʮʝʚʠʭ ʫʤʦʚ ʽ 

ʚʜ̔ʦʙʨʘʞʘʶʪʴ ʢʦʥʢʨʝʪʥʽ ʧʨʽʦʨʠʪʝʪʠ ʪʘ ʚʠʢʣʠʢʠ. ʆʮʽʥʢʘ ʧʨʦʛʨʝʩʫ ʜʦʩʷʛʥʝʥʥʷ ʎʽʣʝʡ 

ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʧʦʚʠʥʥʘ ʩʪʘʪʠ ʧʦʩʪʽʡʥʠʤ ʧʨʦʮʝʩʦʤ, ʱʦ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʟʚʽʪʫʚʘʥʥʷ, 

ʦʥʦʚʣʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ. ʎʝ ʜʦʧʦʤʦʞʝ ʚʠʟʥʘʯʠʪʠ ʜʦʩʷʛʥʝʥʽ 

ʫʩʧʽʭʠ, ʚʠʜʽʣʠʪʠ ʧʨʦʙʣʝʤʥʽ ʩʬʝʨʠ ʪʘ ʨʦʟʨʦʙʠʪʠ ʩʪʨʘʪʝʛʽʾ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ. 
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ʅʝʛʽʧʘ ʆ.ʃ., ʛʨʫʧʘ ɼɽɸ-ɯɺ 23ʤʛ 

ɺɼʆʉʂʆʅɸʃɽʅʅʗ ʄɽʊʆɼʋ ʎʀʌʈʆɺʆɰ ʆɹʈʆɹʂʀ ʉʀɻʅɸʃɯɺ ʅɸ 

ʆʉʅʆɺɯ ʇɽʈɽʊɺʆʈɽʅʅʗ ʌʋʈǋɭ ɼʃʗ ʆʊʈʀʄɸʅʅʗ ʄʆʈʌʆʃʆɻɯʏʅʀʍ 

ʆɿʅɸʂ ʌɸɿʆɺʀʍ ʆɹôɭʂʊɯɺ 

ʆʙ'ʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʧʦʩʦʙʫ ʚʠʟʥʘʯʝʥʥʷ 

ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ ʝʨʠʪʨʦʮʠʪʽʚ ʰʣʷʭʦʤ ʚʽʟʫʘʣʽʟʘʮʽʾ ʪʨʠʚʠʤʽʨʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʟ 

ʧʦʜʘʣʴʰʠʤ ʩʪʘʪʠʩʪʠʯʥʠʤ ʘʥʘʣʽʟʦʤ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʷ ʾʭ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ. 

 ɺ ʨʦʙʦʪʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʦʙʨʦʙʠʪʠ ʦʪʨʠʤʘʥʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʽ ʟʦʙʨʘʞʝʥʥʷ ʝʨʠʪʨʦʮʠʪʽʚ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʛʝʦʤʝʪʨʠʯʥʠʭ 

ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʘʩʪʦʩʫʚʘʚʰʠ ʜʣʷ ʧʦʙʫʜʦʚʠ ʪʨʠʚʠʤʽʨʥʦʛʦ 

ʟʦʙʨʘʞʝʥʥʷ ʝʨʠʪʨʦʮʠʪʽʚ ʤʝʪʦʜ ʮʠʬʨʦʚʦʾ ʦʙʨʦʙʢʠ ʩʠʛʥʘʣʽʚ ʥʘ ʦʩʥʦʚʽ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʌʫʨ'ʻ, ʟ ʥʘʢʣʘʜʘʥʥʷʤ ʩʤʫʛʦʚʦʛʦ ʬʽʣʴʪʨʫ, ʤʝʪʦʜ ʚʽʟʫʘʣʽʟʘʮʽʾ ʪʨʠʚʠʤʽʨʥʦʾ  ʬʦʨʤʠ 

ʦʙ'ʻʢʪʽʚ ʟʘ ʜʚʦʚʠʤʽʨʥʠʤʠ  ʟʥʽʤʢʘʤʠ ʪʘ ʤʝʪʦʜ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ. 

ɺʭʽʜʥʠʤ ʟʥʽʤʢʦʤ ʜʣʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʮʠʬʨʦʚʠʭ ʩʠʛʥʘʣʽʚ ʻ ʟʥʽʤʦʢ 

ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʦʾ ʢʘʨʪʠʥʠ ʝʨʠʪʨʦʮʠʪʽʚ, ʧʦʙʫʜʦʚʘʥʦʛʦ ʧʨʦʤʝʥʷʤʠ, ʱʦ ʜʠʬʨʘʛʫʶʪʴ ʪʘ 

ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʦʾ ʢʘʨʪʠʥʠ ʙʝʟ ʟʨʘʟʢʘ, ʢʦʣʠ ʢʘʤʝʨʘ ɻʦʨʷʻʚʘ ʟʘʧʦʚʥʝʥʘ ʽʟʦʪʦʥʽʯʥʠʤ 

ʨʦʟʯʠʥʦʤ (ʨʠʩ.1).  

ʆʪʨʠʤʘʥʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʝʢʩʧʝʨʠʤʝʥʪʫ ʟʦʙʨʘʞʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʦʙʨʦʙʠʪʠ ʟ ʤʝʪʦʶ 

ʚʠʟʥʘʯʝʥʥʷ ʛʝʦʤʝʪʨʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʦʨʬʦʣʦʛʽʾ ʝʨʠʪʨʦʮʠʪʽʚ. ʊʘʢʘ ʦʙʨʦʙʢʘ 

ʤʦʞʝ ʙʫʪʠ ʧʨʦʚʝʜʝʥʘ ʤʝʪʦʜʘʤʠ ʮʠʬʨʦʚʦʾ ʦʙʨʦʙʢʠ ʩʠʛʥʘʣʽʚ. ɯʥʰʠʡ ʧʽʜʭʽʜ 

ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʽ ʪʝʭʥʽʢ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʟʦʙʨʘʞʝʥʥʷ 

ʚʠʭʽʜʥʦʛʦ ʦʙ'ʻʢʪʘ, ʧʨʦʪʝ ʚʽʥ ʚʠʤʘʛʘʻ ʥʘʷʚʥʦʩʪʽ ʚʝʣʠʢʦʾ ʙʘʟʠ ʧʘʨ ʚʭʽʜʥʠʭ ʽ 

ʚʽʜʥʦʚʣʝʥʠʭ ʟʦʙʨʘʞʝʥʴ ʜʣʷ ʢʦʨʝʢʪʥʦʛʦ ʥʘʚʯʘʥʥʷ. 

 

 
ʘ)     ʙ) 

ʈʠʩ. 1. ɿʥʽʤʦʢ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ: ʘ) ʝʨʠʪʨʦʮʠʪʽʚ; ʙ) ʙʝʟ ʟʨʘʟʢʘ 

ɺ ʨʘʟʽ ʽʥʪʝʨʬʝʨʝʥʮʽʾ ʜʚʦʭ ʧʨʦʤʝʥʽʚ ʟʘʛʘʣʴʥʝ ʟʦʙʨʘʞʝʥʥʷ ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʬʦʨʤʫʣʦʶ (1): 

                         
( , ) ( , ) ( , )cos( ( , ))I x y a x y b x y x yj= + .                                 (1) 

ʜʝ    x, y ï ʢʦʦʨʜʠʥʘʪʠ ʝʢʨʘʥʫ; 

a(x, y) ï ʟʦʙʨʘʞʝʥʥʷ ʝʢʨʘʥʫ; 

b(x, y) ï ʘʤʧʣʽʪʫʜʥʘ ʤʦʜʫʣʷʮʽʷ ʟʦʙʨʘʞʝʥʥʷ. 

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʢʦʨʠʩʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʥʘʪʫʨʘʣʴʥʦʤʫ ʚʠʨʘʞʝʥʥʽ (1) ʥʝʦʙʭʽʜʥʦ 

ʚʠʜʽʣʠʪʠ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ b (x, y). ʆʜʥʠʤ ʟ ʧʦʧʫʣʷʨʥʠʭ ʩʧʦʩʦʙʽʚ ʦʪʨʠʤʘʥʥʷ ʬʫʥʢʮʽʾ 

b (x, y) ʻ ʤʝʪʦʜ ʥʘ ʦʩʥʦʚʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʌʫʨ'ʻ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʴʦʛʦ ʤʝʪʦʜʫ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʜʚʦʤʽʨʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʌʫʨ'ʻ 
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ʥʘʜ ʟʘʨʝʻʩʪʨʦʚʘʥʠʤ ʟʦʙʨʘʞʝʥʥʷʤ. ʊʘʢ ʷʢ ʬʫʥʢʮʽʷ I(x, y) ʨʝʻʩʪʨʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʮʠʬʨʦʚʦʾ ʢʘʤʝʨʠ, ʪʦ ʥʘ ʧʨʘʢʪʠʮʽ ʟʘʤʽʩʪʴ ʥʝʧʝʨʝʨʚʥʦʾ ʬʫʥʢʮʽʾ ʤʘʻʤʦ ʜʚʦʤʽʨʥʠʡ 

ʤʘʩʠʚ ʟʥʘʯʝʥʴ I jk. ɼʽʘʧʘʟʦʥ ʟʤʽʥ ʽʥʜʝʢʩʽʚ j, k ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʜʘʪʥʽʩʪʶ ʢʘʤʝʨʠ ʽ 

ʨʦʟʤʽʨʦʤ ʟʦʙʨʘʞʝʥʥʷ (M Ĭ N) ʧʽʢʩʝʣʽʚ. 

ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʜʠʩʢʨʝʪʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʌʫʨ'ʻ ʙʫʜʝ ʤʘʪʠ ʚʠʛʣʷʜ (2) 

                       

1 1

0 0

exp 2

0, , 1; 0, , 1

M N

jk mn

m n

m j nk
I i

M N

j M k N

p
- -

= =

è øå õ
À = - +æ öé ù

ç ÷ê ú

= - = -

ää

 ,                               (2) 

ʅʘ ʥʘʩʪʫʧʥʦʤʫ ʢʨʦʮʽ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʬʽʣʴʪʨʘʮʽʶ ʩʧʝʢʪʨʘ. ɼʣʷ ʮʴʦʛʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʩʤʫʛʦʚʠʡ ʬʽʣʴʪʨ ʫ ʬʦʨʤʽ ʧʽʚʢʽʣʴʮʷ ʟ ʧʨʦʧʫʩʢʥʦʶ ʟʜʘʪʥʽʩʪʶ ɩɭ 

[ɩ1, ɩ2] (ʨʠʩ. 2). ɺʠʙʽʨ ʩʤʫʛʦʚʦʛʦ ʬʽʣʴʪʨʘ ʦʙʫʤʦʚʣʝʥʠʡ ʜʚʦʤʘ ʯʠʥʥʠʢʘʤʠ. 

ɺʽʜʩʽʢʘʥʥʷ ʩʧʝʢʪʨʘ ʥʘ ʚʽʜʨʽʟʢʫ 0 <ɤ1 ʜʦʟʚʦʣʷʻ ʧʦʟʙʫʪʠʩʷ ʚʽʜ ʧʦʩʪʽʡʥʦʾ ʩʢʣʘʜʦʚʦʾ, ʘ 

ʪʘʢʦʞ ʚ ʮʝʡ ʜʽʘʧʘʟʦʥ ʧʦʪʨʘʧʣʷʶʪʴ ʯʘʩʪʦʪʠ, ʚʠʢʣʠʢʘʥʽ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʶ ʦʩʚʽʪʣʝʥʥʷ 

ʝʢʨʘʥʫ. ʅʘ ʮʝʡ ʞʝ ʚʽʜʨʽʟʦʢ ʧʦʪʨʘʧʣʷʶʪʴ ʛʘʨʤʦʥʽʡʥʽ ʩʢʣʘʜʦʚʽ ʟ ʚʠʨʘʟʫ (1). ɺʽʜʩʽʢʘʥʥʷ 

ʚʽʜʨʽʟʢʘ ʯʘʩʪʦʪ ɤ> ɤ2 ʜʦʟʚʦʣʷʻ ʧʦʟʙʫʪʠʩʷ ʚʽʜ ʯʘʩʪʦʪ, ʚʠʢʣʠʢʘʥʠʭ ʰʫʤʘʤʠ ʢʘʤʝʨʠ. 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʘʣʛʦʨʠʪʤʫ ʜʽʘʛʥʦʩʪʠʢʠ (ʨʠʩ. 2) ʨʦʟʨʦʙʣʝʥʘ ʧʨʦʛʨʘʤʘ ʥʘ ʤʦʚʽ 

Python ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʽʙʣʽʦʪʝʢ Numpy ʽ OpenCV. 

ɼʣʷ ʜʝʤʦʥʩʪʨʘʮʽʾ ʨʦʙʦʪʠ ʧʨʦʛʨʘʤʠ ʨʦʟʛʣʷʥʝʤʦ ʧʨʦʮʝʩ ʦʙʨʦʙʢʠ ʟʘʨʝʻʩʪʨʦʚʘʥʦʛʦ 

ʟʦʙʨʘʞʝʥʥʷ. 

ʂʨʦʢ 1. ɺʽʜʢʨʠʚʘʻʤʦ ʟʘʨʝʻʩʪʨʦʚʘʥʝ ʟʦʙʨʘʞʝʥʥʷ ʽ ʧʝʨʝʚʦʜʠʤʦ ʡʦʛʦ ʚ ʚʽʜʪʽʥʢʠ 

ʩʽʨʦʛʦ (ʨʠʩ.2, ʘ). 

ʂʨʦʢ 2. ʆʙʯʠʩʣʶʻʤʦ ʌʫʨ'ʻ ʩʧʝʢʪʨ. ɼʣʷ ʟʨʫʯʥʦʩʪʽ ʚʽʟʫʘʣʽʟʘʮʽʾ (ʨʠʩ.2, ʙ) 

ʧʦʢʘʟʘʥʠʡ ʣʦʛʘʨʠʬʤ ʩʧʝʢʪʨʫ. 

ʂʨʦʢ 3 ʅʘʢʣʘʜʘʻʤʦ ʢʽʣʴʮʝʚʦʾ ʬʽʣʴʪʨ ʟ ʧʘʨʘʤʝʪʨʘʤʠ ɩɭ (ʨʠʩ. 2, ʚ) 

ʂʨʦʢ 4. ɺʠʢʦʥʫʻʤʦ ʟʚʦʨʦʪʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʌʫʨ'ʻ ʚʽʜ ʚʽʜʬʽʣʴʪʨʦʚʘʥʦʛʦ ʩʧʝʢʪʨʫ 

(ʨʠʩ.2, ʛ). 

ʂʨʦʢ 5. ɺʠʟʥʘʯʘʻʤʦ ʤʦʜʫʣʴ ʽ ʬʘʟʫ ʟʦʙʨʘʞʝʥʥʷ. 

ʂʨʦʢ 6. ɺʠʜʽʣʷʻʤʦ ʮʝʥʪʨʘʣʴʥʫ ʦʙʣʘʩʪʴ ʟʦʙʨʘʞʝʥʥʷ ʚʽʜʥʦʚʣʝʥʦʾ ʬʘʟʠ. 

ʂʨʦʢ 7. ɿʛʣʘʜʞʫʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʽʣʴʪʨʘ ɻʘʫʩʘ. 

ʂʨʦʢ 8. ɺʽʟʫʘʣʽʟʘʮʽʷ ʦʪʨʠʤʘʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʝʨʠʪʨʦʮʠʪʘ ʫ ʚʠʛʣʷʜʽ ʢʘʨʪʠ ʚʠʩʦʪ.  

ʇʨʠʢʣʘʜʠ ʢʘʨʪ ʚʠʩʦʪʠ ʚʠʜʽʣʝʥʦʾ ʦʙʣʘʩʪʽ ʜʣʷ ʦʜʥʦʛʦ ʝʨʠʪʨʦʮʠʪʘ ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ. 

2. ɿʘʟʥʘʯʝʥʽ ʚʘʨʽʘʥʪʠ ʦʪʨʠʤʘʥʽ ʧʨʠ ʨʽʟʥʠʭ ʨʝʞʠʤʘʭ ʟʛʣʘʜʞʫʚʘʥʥʷ: ʙʝʟ ʟʛʣʘʜʞʫʚʘʥʥʷ, 

ʨʦʟʤʽʨ ʚʽʢʥʘ ʬʽʣʴʪʨʫ ʟʛʣʘʜʞʫʚʘʥʥʷ 3 Ĭ 3, 7 Ĭ 7, 11 Ĭ 11. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ ʮʠʬʨʦʚʦʾ ʦʙʨʦʙʢʠ ʩʠʛʥʘʣʽʚ ʥʘ ʦʩʥʦʚʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʌʫʨ'ʻ 

ʜʦʟʚʦʣʠʣʦ ʦʪʨʠʤʘʪʠ ʘʣʛʦʨʠʪʤ ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʥʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʦʨʬʦʣʦʛʽʯʥʠʭ 

ʦʟʥʘʢʘ ʬʘʟʦʚʠʭ ʦʙ'ʻʢʪʽʚ ʟ ʚʠʩʦʢʦʶ ʜʦʩʪʦʚʽʨʥʽʩʪʶ ʱʦʜʦ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʩʪʘʥʫ ʧʣʘʟʤʘʪʠʯʥʠʭ ʤʝʤʙʨʘʥ. 
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ʆʚʯʘʨʦʚ ʆ.ʆ., ɸʩʧ (175)-23, ʃʠʩʝʥʢʦ ɸ.ʗ., ɸʩʧ (175)-23 

ʅʆʈʄɸʊʀɺʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ɽʅɽʈɻɽʊʀʏʅʆɻʆ ʉʊɸʃʆɻʆ ʈʆɿɺʀʊʂʋ 

ʐʃʗʍʆʄ ʋɼʆʉʂʆʅɸʃɽʅʅʗ ʇɯɼʍʆɼɯɺ ɼʆ ʊɽʍʅɯʏʅʆɰ ɼɯɸɻʅʆʉʊʀʂʀ 

ɽʅɽʈɻʆʆɹʃɸɼʅɸʅʅʗ 

ʉʫʯʘʩʥʘ ʩʚʽʪʦʚʘ ʩʠʪʫʘʮʽʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʥʘʯʥʠʤʠ ʚʠʢʣʠʢʘʤʠ ʚ 

ʝʢʦʥʦʤʽʯʥʽʡ, ʩʦʮʽʘʣʴʥʽʡ ʪʘ ʝʢʦʣʦʛʽʯʥʽʡ ʩʬʝʨʘʭ ʯʝʨʝʟ ʨʽʟʥʽ ʯʠʥʥʠʢʠ, ʪʘʢʽ ʷʢ 

ʽʥʜʫʩʪʨʽʘʣʽʟʘʮʽʷ, ʟʙʽʣʴʰʝʥʥʷ ʥʘʩʝʣʝʥʥʷ, ʘ ʪʘʢʦʞ ʥʝʱʦʜʘʚʥʽ ʧʦʜʽʾ, ʪʘʢʽ ʷʢ ʧʘʥʜʝʤʽʷ 

COVID-19, ʚʽʡʩʴʢʦʚʽ ʢʦʥʬʣʽʢʪʠ ʽ ʽʥʰʽ. ʋʢʨʘʾʥʘ ʧʝʨʝʞʠʚʘʻ ʩʢʣʘʜʥʠʡ ʧʝʨʽʦʜ ʯʝʨʝʟ 

ʚʝʜʝʥʥʷ ʚʽʡʥʠ, ʽ ʮʷ ʩʠʪʫʘʮʽʷ ʚʧʣʠʚʘʻ ʥʘ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʫ ʪʘ ʝʢʦʣʦʛʽʯʥʫ ʩʠʩʪʝʤʫ 

ʚ ʢʨʘʾʥʽ ʪʘ ʥʘ ʤʽʞʥʘʨʦʜʥʦʤʫ ʨʽʚʥʽ, ʦʩʢʽʣʴʢʠ ʋʢʨʘʾʥʘ ʻ ʚʘʞʣʠʚʠʤ ʧʦʩʪʘʯʘʣʴʥʠʢʦʤ 

ʨʽʟʥʠʭ ʚʠʜʽʚ ʨʝʩʫʨʩʽʚ ʜʣʷ ɭʚʨʦʧʠ ʪʘ ʩʚʽʪʫ. 

ɿ ʦʙʤʝʞʝʥʽʩʪʶ ʨʝʩʫʨʩʽʚ ʢʨʘʾʥʠ, ʢʨʘʾʥʠ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ ʪʘ ʽʥʰʽ ʢʨʘʾʥʠ 

ʚʠʟʥʘʯʘʶʪʴ ʧʦʪʨʝʙʫ ʫ ʨʽʰʫʯʠʭ ʜʽʷʭ, ʟʦʢʨʝʤʘ ʚ ʧʝʨʝʭʦʜʽ ʜʦ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʯʝʨʝʟ 

ʧʝʨʝʭʽʜ ʚʽʜ ʣʽʥʽʡʥʦʾ ʤʦʜʝʣʽ ʝʢʦʥʦʤʽʢʠ "ɹʝʨʠ-ʈʦʙʠ ɺʠʢʠʜʘʡ" ʜʦ ʮʠʨʢʫʣʷʨʥʦʾ 

(ʢʨʫʛʦʚʦʾ) ʤʦʜʝʣʽ. ʇʨʠʥʮʠʧʠ ʮʠʨʢʫʣʷʨʥʦʾ ʝʢʦʥʦʤʽʢʠ ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ ʚ ʢʨʘʾʥʘʭ ɭʉ 

ʯʝʨʝʟ ɭʚʨʦʧʝʡʩʴʢʠʡ ʟʝʣʝʥʠʡ ʢʫʨʩ ʽ ʨʝʛʫʣʶʶʪʴʩʷ ʥʘʮʽʦʥʘʣʴʥʠʤʠ ʽʥʽʮʽʘʪʠʚʘʤʠ ʚ 

ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʛʦʩʧʦʜʘʨʩʪʚʘ. ʎʠʨʢʫʣʷʨʥʘ ʝʢʦʥʦʤʽʢʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʟʙʝʨʝʞʝʥʥʷ 

ʨʝʩʫʨʩʽʚ, ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʟʤʝʥʰʝʥʥʷ ʚʽʜʭʦʜʽʚ, 

ʧʦʣʽʧʰʝʥʥʷ ʩʪʘʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʧʽʜʚʠʱʝʥʥʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʎʝ ʚ ʩʚʦʶ ʯʝʨʛʫ ʩʧʨʠʷʪʠʤʝ ʧʦʣʽʧʰʝʥʥʶ ʝʢʦʥʦʤʽʯʥʦʛʦ ʪʘ ʩʦʮʽʘʣʴʥʦʛʦ ʩʪʘʥʦʚʠʱʘ. 

ɿʨʦʩʪʘʶʯʝ ʥʘʩʝʣʝʥʥʷ ʩʚʽʪʫ ʚʠʤʘʛʘʻ ʙʽʣʴʰʝ ʝʥʝʨʛʽʾ, ʽ ʜʦ ʮʴʦʛʦ ʯʘʩʫ ʦʩʥʦʚʥʠʤ 

ʜʞʝʨʝʣʦʤ ʮʽʻʾ ʝʥʝʨʛʽʾ ʻ ʚʠʢʦʧʥʽ ʚʠʜʠ ʧʘʣʠʚʘ. ʗʜʝʨʥʘ ʝʥʝʨʛʽʷ, ʷʢʘ ʛʝʥʝʨʫʻʪʴʩʷ ʚ 

ʷʜʝʨʥʠʭ ʨʝʘʢʪʦʨʘʭ, ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʡ ʩʧʦʩʽʙ ʚʠʨʦʙʣʝʥʥʷ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʜʞʝʨʝʣʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʚʫʛʽʣʣʷ, ʥʘʬʪʘ, ʛʘʟ, ʚʦʜʘ ʪʘ 

ʽʥʰʽ. ʊʦʤʫ ʚʥʝʩʦʢ ʷʜʝʨʥʦʾ ʝʥʝʨʛʽʾ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʩʪʨʘʪʝʛʽʯʥʠʡ ʧʘʨʪʥʝʨ ʜʣʷ 

ʟʘʜʦʚʦʣʝʥʥʷ ʤʘʡʙʫʪʥʽʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʦʪʨʝʙ, ʷʢʽ ʤʘʶʪʴ ʷʢ ʥʘʮʽʦʥʘʣʴʥʝ, ʪʘʢ ʽ 

ʤʽʞʥʘʨʦʜʥʝ ʟʥʘʯʝʥʥʷ. 

ɿʨʦʩʪʘʶʯʘ ʚʘʞʣʠʚʽʩʪʴ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʩʪʘʻ ʘʢʪʫʘʣʴʥʦʶ, ʦʩʢʽʣʴʢʠ ʣʶʜʩʪʚʦ 

ʟʽʪʢʥʫʣʦʩʷ ʟ ʢʨʠʟʦʶ. ɯʩʥʫʶʪʴ ʪʨʠ ʛʣʦʙʘʣʴʥʽ ʧʨʦʙʣʝʤʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʷʜʝʨʥʦʾ ʝʥʝʨʛʽʾ. ʇʝʨʰʝ - ʮʝ ʧʠʪʘʥʥʷ ʷʜʝʨʥʦʾ ʙʝʟʧʝʢʠ ʽ ʙʝʟʧʝʢʠ ʷʜʝʨʥʠʭ ʨʝʘʢʪʦʨʽʚ ʪʘ 

ʫʩʪʘʪʢʫʚʘʥʥʷ ɸɽʉ. ɼʨʫʛʝ - ʮʝ ʧʠʪʘʥʥʷ ʷʜʝʨʥʦʛʦ ʥʝʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʪʘ ʦʙʤʝʞʝʥʴ ʥʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʜʝʨʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʊʨʝʪʻ - ʮʝ ʧʠʪʘʥʥʷ ʦʙʨʦʙʢʠ ʨʘʜʽʦʘʢʪʠʚʥʠʭ 

ʚʽʜʭʦʜʽʚ. ʑʦʜʦ ʧʠʪʘʥʥʷ ʙʝʟʧʝʢʠ ʷʜʝʨʥʠʭ ʨʝʘʢʪʦʨʽʚ, ʚʘʞʣʠʚʦ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʨʠʟʠʢ 

ʘʚʘʨʽʾ ʟ ʚʠʩʦʢʠʤʠ ʥʘʩʣʽʜʢʘʤʠ ʻ ʥʠʟʴʢʠʤ ʧʦʨʽʚʥʷʥʦ ʟ ʟʘʛʨʦʟʘʤʠ ʜʣʷ ʣʶʜʩʴʢʦʛʦ ʞʠʪʪʷ 

ʟʘʛʘʣʦʤ. ɼʦʩʷʛʥʝʥʥʷ ʮʽʻʾ ʙʝʟʧʝʢʠ ʤʦʞʣʠʚʝ ʟʘʚʜʷʢʠ ʧʦʩʪʽʡʥʠʤ ʟʫʩʠʣʣʷʤ ʫ ʩʬʝʨʽ 

ʙʝʟʧʝʢʠ ɸɽʉ, ʫʧʨʘʚʣʽʥʥʷ ʙʝʟʧʝʢʦʶ ʪʘ ʣʶʜʩʴʢʠʤʠ ʨʝʩʫʨʩʘʤʠ. 

ʗʜʝʨʥʝ ʥʝʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʚʠʤʘʛʘʻ ʪʝʭʥʽʯʥʠʭ ʽ ʧʦʣʽʪʠʯʥʠʭ ʟʘʭʦʜʽʚ ʜʣʷ 

ʦʙʤʝʞʝʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʷʜʝʨʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʑʦʜʦ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʚʽʜʭʦʜʽʚ, ʾʭ 

ʪʦʢʩʠʯʥʽʩʪʴ ʧʦʚʠʥʥʘ ʙʫʪʠ ʟʤʝʥʰʝʥʘ ʥʘʩʪʽʣʴʢʠ, ʥʘʩʢʽʣʴʢʠ ʮʝ ʤʦʞʣʠʚʦ, ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʨʘʱʦʛʦ ʩʧʨʠʡʥʷʪʪʷ ʩʫʩʧʽʣʴʩʪʚʦʤ ʽ ʟʤʝʥʰʝʥʥʷ ʨʠʟʠʢʫ ʪʝʨʦʨʠʩʪʠʯʥʠʭ 

ʘʪʘʢ. ʊʘʢʠʤ ʯʠʥʦʤ, ʘʪʦʤʥʘ ʝʥʝʨʛʝʪʠʢʘ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ 

ʝʢʦʥʦʤʽʯʥʦʛʦ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ, ʽ ʮʝ ʧʦʪʨʝʙʫʻ ʩʧʽʣʴʥʠʭ ʟʫʩʠʣʴ ʥʘ ʜʝʨʞʘʚʥʦʤʫ ʨʽʚʥʽ, 

ʟʦʢʨʝʤʘ ʰʣʷʭʦʤ ʧʽʜʪʨʠʤʢʠ ʜʦʩʣʽʜʞʝʥʴ ʽ ʨʦʟʨʦʙʦʢ. 

ɿʙʽʣʴʰʝʥʥʷ ʨʦʣʽ ʜʝʨʞʘʚʠ ʚ ʮʠʨʢʫʣʷʨʥʽʡ ʝʢʦʥʦʤʽʮʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʜʝʣʽ 
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"ɼʦʩʣʽʜʞʝʥʴ ʽ ʈʦʟʨʦʙʦʢ", ʚʢʣʶʯʘʶʯʠ ʧʦʰʫʢ ʥʦʚʘʪʦʨʩʴʢʠʭ ʨʽʰʝʥʴ, ʩʪʚʦʨʝʥʥʷ 

ʜʦʜʘʪʢʽʚ ʪʘ ʫʩʧʽʰʥʠʭ ʧʨʦʪʦʪʠʧʽʚ, ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʙʝʟʧʝʢʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʪʦʤʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ, ʩʧʨʠʷʪʠʤʝ ʧʝʨʝʭʦʜʫ ʜʦ ʻʚʨʦʧʝʡʩʴʢʦʛʦ 

ʟʝʣʝʥʦʛʦ ʢʫʨʩʫ ʟʘ ʧʽʜʪʨʠʤʢʠ ʷʜʝʨʥʦʾ ʝʥʝʨʛʝʪʠʢʠ. 
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D. O. Shvorak, V.O. Nosal, DEA-A21 

THE IMPACT OF AUTOMATION ON PRODUCTION  

Production automation is the implementation of technological solutions and systems 

to perform tasks without significant human intervention. This includes the use of 

machines, robots, computerised control systems, machine learning and other technologies 

to optimise and increase the efficiency of production processes, reduce costs and improve 

productivity. Automation enables routine tasks to be performed faster, more accurately 

and more efficiently, and increases the ability to control and monitor production processes. 

Automation helps to reduce production costs as it optimises processes and ensures 

efficient use of resources. Reducing the need for manual labour can help reduce labour 

costs. 

Automated systems can operate without interruption or fatigue, resulting in 

significant productivity gains. They can produce products 24/7, delivering more units per 

unit of time. 

Automation helps to avoid errors that can be typical of human labour. Automation 

systems can ensure consistent product quality and precision in every manufactured 

product. 

Automation can reduce the need for people to work in dangerous or difficult 

conditions. This improves worker safety and reduces the risk of occupational diseases. 

Automation allows for more efficient production control and real-time process 

control. This makes it easier to make management decisions and increases responsiveness 

to changes in the market. 

Automation helps to reduce the cost of raw materials, energy and other resources 

due to the accuracy and efficiency of production processes. 

Businesses that implement automation can become more competitive in the market 

by reducing costs and improving productivity. 

The impact of automation on employment is a complex and varied process that 

includes both positive and negative aspects. Here are some of them: 

Positive aspects: Creation of new jobs: While automation may lead to a reduction in 

certain types of work, it also creates demand for new types of jobs related to the 

development, maintenance and repair of automated systems. Increased productivity: With 

automation, businesses can produce more output in less time. This can lead to an increase 

in labour demand in related industries and create new opportunities for workers. 

Improving the quality of work: Automation helps to avoid errors that can be caused 

by human error. This improves the quality of production and increases the competitiveness 

of enterprises. Improved working conditions: Reducing routine tasks for workers can make 

their jobs easier and improve working conditions, especially in hazardous or difficult 

production environments. 

Negative aspects: Job losses: Automation can lead to job losses in industries where 

jobs are made redundant by automation. The need for retraining: The process of 

automation requires workers to learn new skills and competences. This can be a difficult 

task for those who have lost their jobs to automation. Social impact: Changes in 

employment can have social consequences, such as unemployment, social tensions and 

income inequality. Insecurity: There may be a sense of insecurity among workers about 

the possibility of losing their jobs to automation. 
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Automation of production is an essential stage in the development of modern 

technology and production. It has numerous benefits, but also requires careful 

consideration of the impact on employment and the environment. It is important to balance 

the pros and cons of automation, ensuring maximum benefit for society and business. 
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ʃʫʢʘ ʅ.ʆ., ɼɽɸ-ɸ23ʤʛ; ʂʦʣʝʩʥʠʢ ɺ.ɹ., ʘʩʧʽʨʘʥʪ 

ɸʅɸʃɯɿ ʉʊɯʁʂʆʉʊɯ ʉʀʉʊɽʄʀ ɸɺʊʆʄɸʊʀʏʅʆɻʆ ʈɽɻʋʃʖɺɸʅʅʗ 

 ʋ ʩʫʯʘʩʥʦʤʫ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʩʚʽʪʽ, ʘʚʪʦʤʘʪʠʯʥʽ ʩʠʩʪʝʤʠ ʨʝʛʫʣʶʚʘʥʥʷ 

ʚʽʜʽʛʨʘʶʪʴ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʪʦʯʥʦʩʪʽ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʨʽʟʥʠʭ ʪʝʭʥʽʯʥʠʭ ʪʘ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ. ɰʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʭʦʧʣʶʻ 

ʪʘʢʽ ʨʽʟʥʦʤʘʥʽʪʥʽ ʛʘʣʫʟʽ, ʷʢ ʚʠʨʦʙʥʠʮʪʚʦ, ʝʥʝʨʛʝʪʠʢʘ, ʪʨʘʥʩʧʦʨʪ, ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʾ, 

ʤʝʜʠʮʠʥʘ ʪʘ ʙʘʛʘʪʦ ʽʥʰʠʭ. ʆʜʥʘʢ, ʧʦʧʨʠ ʚʩʽ ʾʭ ʧʝʨʝʚʘʛʠ, ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʯʥʦʛʦ 

ʨʝʛʫʣʶʚʘʥʥʷ ʚʠʤʘʛʘʶʪʴ ʥʝʘʙʠʷʢʦʾ ʫʚʘʛʠ ʪʘ ʢʦʤʧʝʪʝʥʪʥʦʛʦ ʘʥʘʣʽʟʫ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʾʭ ʩʪʽʡʢʦʩʪʽ ʪʘ ʥʘʜʽʡʥʦʩʪʽ. 

 ʊʝʤʘ ʘʥʘʣʽʟʫ ʩʪʽʡʢʦʩʪʽ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʟʘʣʠʰʘʻʪʴʩʷ 

ʘʢʪʫʘʣʴʥʦʶ ʪʘ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʦʶ ʚ ʢʦʥʪʝʢʩʪʽ ʩʫʯʘʩʥʦʛʦ ʽʥʞʝʥʝʨʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʡ. ʉʪʽʡʢʽʩʪʴ ʩʠʩʪʝʤʠ ʚʠʟʥʘʯʘʻ ʾʾ ʟʜʘʪʥʽʩʪʴ 

ʟʙʝʨʽʛʘʪʠ ʩʪʘʙʽʣʴʥʽʩʪʴ ʪʘ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʚ ʫʤʦʚʘʭ ʟʤʽʥʥʠʭ ʚʭʽʜʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ, ʟʘʚʘʜ ʪʘ ʽʥʰʠʭ ʥʝʙʘʞʘʥʠʭ ʚʧʣʠʚʽʚ. ʉʘʤʝ ʮʷ ʩʪʽʡʢʽʩʪʴ ʛʘʨʘʥʪʫʻ ʧʨʘʚʠʣʴʥʝ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʚ ʥʘʡʨʽʟʥʦʤʘʥʽʪʥʽʰʠʭ 

ʩʠʪʫʘʮʽʷʭ. 

 ɸʥʘʣʽʟ ʩʪʽʡʢʦʩʪʽ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʚʠʚʯʝʥʥʷ ʨʝʘʢʮʽʾ ʩʠʩʪʝʤʠ ʥʘ ʟʦʚʥʽʰʥʽ ʟʤʽʥʠ, 

ʦʮʽʥʢʫ ʾʾ ʟʜʘʪʥʦʩʪʽ ʜʦ ʧʽʜʪʨʠʤʘʥʥʷ ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʘ ʚʯʘʩʥʫ ʨʝʘʢʮʽʶ ʥʘ ʚʥʫʪʨʽʰʥʽ ʪʘ 

ʟʦʚʥʽʰʥʽ ʟʙʫʨʝʥʥʷ. ʎʝʡ ʘʥʘʣʽʟ ʻ ʥʝʦʙʭʽʜʥʠʤ ʢʨʦʢʦʤ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʙʦʯʦʛʦ 

ʩʪʘʥʫ ʩʠʩʪʝʤʠ ʪʘ ʟʘʧʦʙʽʛʘʥʥʷ ʥʝʙʘʞʘʥʠʤ ʥʘʩʣʽʜʢʘʤ, ʪʘʢʠʤ ʷʢ ʘʚʘʨʽʾ, ʟʙʦʾ ʪʘ ʚʪʨʘʪʠ. 

 ɿʘʚʜʘʥʥʷʤ ʘʥʘʣʽʟʫ ʩʠʩʪʝʤʠ ʨʝʛʫʣʶʚʘʥʥʷ ʻ ʚʠʷʚʣʝʥʥʷ ʩʪʽʡʢʦʩʪʽ. ʇʽʜ ʩʪʽʡʢʽʩʪʶ 

ʣʽʥʽʡʥʠʭ ʩʠʩʪʝʤ ʩʪʦʩʦʚʥʦ ʪʝʭʥʽʯʥʠʭ ʟʘʚʜʘʥʴ ʨʦʟʫʤʽʶʪʴ ʟʜʘʪʥʽʩʪʴ ʩʠʩʪʝʤʠ, ʚʠʚʝʜʝʥʦʾ 

ʟ ʧʦʯʘʪʢʦʚʦʛʦ ʩʪʘʥʫ, ʱʦ ʚʩʪʘʥʦʚʠʚʩʷ, ʟʥʦʚʫ ʧʦʚʝʨʥʫʪʠʩʷ ʜʦ ʩʪʘʥʫ, ʱʦ ʚʩʪʘʥʦʚʠʚʩʷ, 

ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʦʙʫʨʶʶʯʦʾ ʜʽʾ. ɿʘ ʥʘʷʚʥʦʩʪʽ ʽʤʧʫʣʴʩʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦ ʾʾ ʚʠʜʫ 

ʤʦʞʥʘ ʙʫʜʝ ʩʫʜʠʪʠ ʧʨʦ ʩʪʽʡʢʽʩʪʴ ʩʠʩʪʝʤʠ (ʯʠ ʣʘʥʦʢ). ʅʘ ʨʠʩʫʥʢʫ 1 ʧʦʢʘʟʘʥʽ ʙʘʟʦʚʽ 

ʧʝʨʝʭʽʜʥʽ ʧʨʦʮʝʩʠ ʫ ʩʠʩʪʝʤʽ ʨʝʛʫʣʶʚʘʥʥʷ ʊɽʉ ɽʉ.  

 ʋʩʽ ʨʝʘʣʴʥʽ ʩʠʩʪʝʤʠ ʟ ʪʦʯʢʠ ʟʦʨʫ ʩʪʽʡʢʦʩʪʽ ʤʦʞʥʘ ʧʽʜʨʦʟʜʽʣʠʪʠ: ʥʘ ʩʪʽʡʢʽ, 

ʥʝʩʪʽʡʢʽ ʽ ʥʝʡʪʨʘʣʴʥʽ. ʋ ʪʝʧʣʦʪʝʭʥʽʯʥʠʭ ʟʘʚʜʘʥʥʷʭ ʟʘʟʚʠʯʘʡ ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʩʪʽʡʢʽʩʪʴ 

ʟʘʤʢʥʫʪʠʭ ʩʠʩʪʝʤ ʽ ʾʭ ʜʠʥʘʤʽʯʥʠʭ ʣʘʥʦʢ. ʇʨʠ ʥʘʥʝʩʝʥʥʽ ʽʤʧʫʣʴʩʥʦʛʦ ʦʙʫʨʝʥʥʷ 

ʩʪʽʡʢʠʡ ʧʝʨʝʭʽʜʥʠʡ ʧʨʦʮʝʩ ʟ ʯʘʩʦʤ ʟʘʪʫʭʘʻ (ʨʠʩ. 1, ʘ), ʥʝʩʪʽʡʢʠʡ - ʤʘʻ ʢʦʣʠʚʘʥʥʷ 

(ʨʠʩ. 1, ʙ), ʱʦ ʨʦʟʭʦʜʷʪʴʩʷ. ʅʝʡʪʨʘʣʴʥʠʡ ʧʝʨʝʭʽʜʥʠʡ ʧʨʦʮʝʩ ʤʘʻ ʚʠʛʣʷʜ ʥʝʟʛʘʩʘʶʯʠʭ 

ʢʦʣʠʚʘʥʴ, ʘʙʦ ʩʪʨʠʙʢʦʧʦʜʽʙʥʦʾ ʟʤʽʥʠ (ʨʠʩ. 1, ʚ).  

 ʇʝʨʝʭʽʜʥʘ ʬʫʥʢʮʽʷ ʩʠʩʪʝʤʠ ʟ ʽʤʧʫʣʴʩʥʠʤ ʟʙʫʜʞʝʥʥʷʤ ʜʘʻ ʧʦʥʷʪʪʷ ʧʨʦ 

ʭʘʨʘʢʪʝʨ ʧʝʨʝʭʽʜʥʦʛʦ ʧʨʦʮʝʩʫ. ʅʘʧʨʠʢʣʘʜ, ʪʝʧʣʦʪʝʭʥʽʯʥʠʡ ʦʙ'ʻʢʪ ʟ ʧʝʨʝʜʘʪʥʦʶ 

ʬʫʥʢʮʽʻʶ  ʻ ʩʪʽʡʢʠʤ, ʙʦ ʧʦ ʪʘʙʣʠʮʽ ʚʽʜʧʦʚʽʜʥʦʩʪʝʡ ʧʝʨʝʪʚʦʨʝʥʥʷ ʃʘʧʣʘʩʘ ʜʘʩʪʴ 

ʢʨʠʚʫ ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʘ, (ʧʨʠ ʮʴʦʤʫ ʤʘʣʦʩʷ ʥʘ ʫʚʘʟʽ, ʱʦ ʟʦʙʨʘʞʝʥʥʷ ʦʪʨʠʤʘʥʝ ʧʨʠ 

ʦʜʠʥʠʯʥʦʤʫ ʦʙʫʨʝʥʥʽ).  

 ɼʣʷ ʘʥʘʣʦʛʽʯʥʠʭ ʟʘʚʜʘʥʴ ʧʨʦ ʩʪʽʡʢʽʩʪʴ ʧʨʦʮʝʩʫ ʤʦʞʥʘ ʩʫʜʠʪʠ ʧʦ ʟʥʘʤʝʥʥʠʢʫ 

ʧʝʨʝʜʘʪʥʦʾ ʬʫʥʢʮʽʾ  , ʜʣʷ ʷʢʦʾ ʧʦ ʪʘʙʣʠʮʽ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟʥʘʭʦʜʠʪʴʩʷ ʟʥʘʯʝʥʥʷ 

ʦʨʠʛʽʥʘʣʫ ʬʫʥʢʮʽʾ (ʧʦʩʪʽʡʥʝ, ʟʘʪʫʭʘʶʯʝ ʚ ʯʘʩʽ (ʨʠʩ. 1, ʘ), ʧʨʘʛʥʫʯʝ ʜʦ ʥʦʚʦʛʦ 

ʧʦʩʪʽʡʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʪʘʢʝ, ʱʦ ʢʦʣʠʚʘʻʪʴʩʷ, ʨʦʟʭʦʜʠʪʴʩʷ (ʨʠʩ. 1,ʙ), ʪʦʙʪʦ ʥʝʩʪʽʡʢʝ, 

ʢʦʣʠ ʟʥʘʯʝʥʥʷ ʷʢʦʾ-ʥʝʙʫʜʴ ʚʝʣʠʯʠʥʠ ʙʝʟʧʝʨʝʨʚʥʦ ʟʨʦʩʪʘʻ ʚ ʯʘʩʽ). ʅʘʧʨʠʢʣʘʜ, ʧʨʠ 

ʧʝʨʝʜʘʪʥʽʡ ʬʫʥʢʮʽʾ ʚʠʜʫ   ʦʪʨʠʤʘʻʤʦ ʥʝʡʪʨʘʣʴʥʠʡ ʧʝʨʝʭʽʜʥʠʡ ʧʨʦʮʝʩ ʟ 

ʥʝʟʛʘʩʘʶʯʠʤʠ ʢʦʣʠʚʘʥʥʷʤʠ, ʧʦʢʘʟʘʥʠʡ ʥʘ ʨʠʩ. 1. ʊʘʢʦʞ ʥʝʡʪʨʘʣʴʥʠʡ ʧʝʨʝʭʽʜʥʠʡ 

ʧʨʦʮʝʩ ʤʘʻ ʦʙ'ʻʢʪʠ, ʫ ʷʢʠʭ   (ʨʠʩ. 1, ʚ). 
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ʈʠʩʫʥʦʢ 1. - ʇʝʨʝʭʽʜʥʽ ʧʨʦʮʝʩʠ ʫ ʩʠʩʪʝʤʽ ʨʝʛʫʣʶʚʘʥʥʷ ʢʦʪʣʘ ʊɽʉ ɽʉ 

ʘ - ʟʘʛʘʩʘʶʯʠʡ; ʙ - ʥʝʩʪʽʡʢʠʡ (ʨʦʟʙʽʞʥʠʡ): ʚ - ʥʝʡʪʨʘʣʴʥʠʡ ʈʠʩʫʥʦʢ 1 - ʇʝʨʝʭʽʜʥʽ 

ʧʨʦʮʝʩʠ ʫ ʩʠʩʪʝʤʽ ʨʝʛʫʣʶʚʘʥʥʷ ʢʦʪʣʘ ʊɽʉ ɽʉ 

 ɼʠʥʘʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʝʧʣʦʪʝʭʥʽʯʥʦʛʦ ʦʙ'ʻʢʪʫ, ʪʦʙʪʦ ʟʤʽʥʘ ʧʘʨʘʤʝʪʨʘ (ʪʠʩʢʫ, 

ʚʠʪʨʘʪʠ ʪʘ ʽʥ.) ʚ ʯʘʩʽ, ʟʘʟʚʠʯʘʡ ʪʘʢʽ, ʱʦ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʾʭ ʧʦʩʪʽʡʥʠʤʠ ʧʦʙʣʠʟʫ 

ʥʦʤʽʥʘʣʴʥʠʭ (ʨʽʜʰʝ ʟʘ ʧʦʥʠʞʝʥʠʭ) ʥʘʚʘʥʪʘʞʝʥʴ. ʊʦʤʫ ʟʘʚʜʘʥʥʷ ʘʥʘʣʽʟʫ ʩʪʽʡʢʦʩʪʽ 

ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʟ'ʷʩʫʚʘʪʠ, ʧʨʠ ʷʢʠʭ ʟʥʘʯʝʥʥʷʭ ʟʤʽʥʶʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʨʝʛʫʣʷʪʦʨʘ ʟʘʤʢʥʫʪʘ ʩʠʩʪʝʤʘ ʩʪʽʡʢʘ ʧʨʠ ʨʽʟʥʠʭ ʦʙʫʨʝʥʥʷʭ, ʢʦʣʠ ʥʝ ʩʪʘʥʝʪʴʩʷ ʧʨʦʮʝʩ 

ʟʤʽʥʠ ὣ†, ʱʦ ʨʦʟʭʦʜʠʪʴʩʷ, ʧʨʠ ʥʘʥʝʩʝʥʥʽ ʦʙʫʨʝʥʥʷ. ɼʣʷ ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤ ʧʨʠ 

ʘʥʘʣʽʟʽ ʾʭ ʩʪʽʡʢʦʩʪʽ ʥʝʦʙʭʽʜʥʦ ʟʘʩʪʦʩʫʚʘʪʠ ʢʨʠʪʝʨʽʡ ʩʪʽʡʢʦʩʪʽ ɻʫʨʚʠʮʷ. ɿʛʽʜʥʦ ʟ ʮʠʤ 

ʢʨʠʪʝʨʽʻʤ ʟ ʢʦʝʬʽʮʽʻʥʪʽʚ ʨʽʚʥʷʥʥʷ ʩʢʣʘʜʘʻʪʴʩʷ ʚʠʟʥʘʯʥʠʢ - ʤʘʪʨʠʮʷ ɻʫʨʚʠʮʷ. ʋʤʦʚʘ 

ʩʪʽʡʢʦʩʪʽ ʚʠʤʘʛʘʻ ʧʦʟʠʪʠʚʥʦʩʪʽ ʚʠʟʥʘʯʥʠʢʘ ɻʫʨʚʠʮʷ ʽ ʫʩʴʦʛʦ ʡʦʛʦ ʜʽʘʛʦʥʘʣʴʥʦʛʦ 

ʤʽʥʦʨʫ. ʋ ʦʢʨʝʤʦʤʫ ʚʠʧʘʜʢʫ ʚ ʟʘʛʘʣʴʥʦʾ ʫʤʦʚʠ ʩʪʽʡʢʦʩʪʽ ʚʭʦʜʠʪʴ ʚʠʤʦʛʘ 

ʧʦʟʠʪʠʚʥʦʩʪʽ ʫʩʽʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʦʛʦ ʨʽʚʥʷʥʥʷ. 

 ʆʪʞʝ, ʘʥʘʣʽʟ ʩʪʽʡʢʦʩʪʽ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʟʘʣʠʰʘʻʪʴʩʷ 

ʚʘʞʣʠʚʦʶ ʪʝʤʦʶ ʚ ʽʥʞʝʥʝʨʥʽʡ ʥʘʫʮʽ ʽ ʧʨʘʢʪʠʮʽ ʯʝʨʝʟ ʟʨʦʩʪʘʶʯʫ ʩʢʣʘʜʥʽʩʪʴ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤ, ʾʭ ʚʘʞʣʠʚʽʩʪʴ ʜʣʷ ʨʽʟʥʠʭ ʛʘʣʫʟʝʡ ʪʘ ʥʦʚʽ ʚʠʢʣʠʢʠ, ʷʢʽ 

ʩʪʚʦʨʶʶʪʴʩʷ ʰʚʠʜʢʠʤ ʨʦʟʚʠʪʢʦʤ ʪʝʭʥʦʣʦʛʽʡ ʽ ʟʤʽʥʦʶ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 
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ɹʝʟʧʘʣʘ ʇ.ʈ., ɼɽɸ-ɸ23 ʤʛ; ʅʘʩʠʨʦʚ ʉ.ɺ., ʘʩʧʽʨʘʥʪ 

ʈʆʃʔ ɸɺʊʆʄɸʊʀɿɸʎɯɰ ɺ ɿɸɹɽɿʇɽʏɽʅʅɯ ɽʌɽʂʊʀɺʅʆʉʊɯ 

ɺʀʄɯʈʖɺɸʅʅʗ ʊɸ ʂʆʅʊʈʆʃʖ ɺ ʄɽʊʈʆʃʆɻɯɰ 

ɺ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ ʩʚʽʪ ʧʦʩʪʫʧʦʚʦ ʧʝʨʝʭʦʜʠʪʴ ʜʦ ʥʦʚʦʾ ʽʥʜʫʩʪʨʽʘʣʴʥʦʾ 

ʝʧʦʭʠ, ʚ ʷʢʽʡ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ ʩʪʘʻ ʢʣʶʯʦʚʠʤ ʝʣʝʤʝʥʪʦʤ 

ʨʦʟʚʠʪʢʫ. 

ʆʩʚʽʪʘ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʚʧʨʦʚʘʜʞʝʥʥʽ ʘʚʪʦʤʘʪʠʟʘʮʽʾ, 

ʤʝʪʨʦʣʦʛʽʾ ʪʘ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʻ ʥʝʦʙʭʽʜʥʠʤʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ. 

ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ 

ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ, ʟʥʠʞʝʥʥʶ ʚʠʪʨʘʪ ʥʘ ʾʾ ʚʠʨʦʙʥʠʮʪʚʦ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʶ. 

 ʈʦʟʚʠʪʦʢ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʪʘ ʨʦʙʦʪʦʪʝʭʥʽʢʠ ʻ 

ʦʩʥʦʚʦʶ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ. 

ʆʩʚʽʪʘ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʢʘʜʨʠ ʟ ʩʫʯʘʩʥʠʤʠ ʟʥʘʥʥʷʤʠ ʪʘ ʢʦʤʧʝʪʝʥʮʽʷʤʠ 

ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʫ ʚʠʨʦʙʥʠʮʪʚʽ. 

ʄʝʪʨʦʣʦʛʽʷ ʻ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʶ ʛʘʣʫʟʟʶ, ʷʢʘ ʟʘʡʤʘʻʪʴʩʷ ʚʠʤʽʨʶʚʘʥʥʷʤʠ, 

ʢʦʥʪʨʦʣʝʤ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʪʦʯʥʦʩʪʽ ʪʘ ʥʘʜʽʡʥʦʩʪʽ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ʽ 

ʚʠʤʽʨʶʚʘʥʴ.  

ʈʦʟʚʠʪʦʢ ʤʝʪʨʦʣʦʛʽʾ ʻ ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ 

ʪʘ ʙʝʟʧʝʢʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ. 

 ʆʩʚʽʪʘ ʧʦʚʠʥʥʘ ʥʘʜʘʚʘʪʠ ʩʪʫʜʝʥʪʘʤ ʟʥʘʥʥʷ ʧʨʦ ʦʩʥʦʚʠ ʤʝʪʨʦʣʦʛʽʾ ʪʘ ʥʘʚʠʯʢʠ 

ʨʦʙʦʪʠ ʟ ʚʠʤʽʨʶʚʘʣʴʥʠʤʠ ʧʨʠʣʘʜʘʤʠ. 

ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʚʠʤʽʨʶʚʘʥʴ ʪʘ ʢʦʥʪʨʦʣʶ ʚ ʤʝʪʨʦʣʦʛʽʾ ʟʘʙʝʟʧʝʯʫʻ ʙʘʛʘʪʦ 

ʧʝʨʝʚʘʛ, ʩʝʨʝʜ ʷʢʠʭ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ: 

ɿʙʽʣʴʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʚʠʤʽʨʶʚʘʥʥʷ. ɸʚʪʦʤʘʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ ʜʦʟʚʦʣʷʶʪʴ 

ʧʨʦʚʦʜʠʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʪʘ ʢʦʥʪʨʦʣʴ ʰʚʠʜʰʝ, ʥʽʞ ʚʨʫʯʥʫ. ʎʝ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʫ 

ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʧʦʪʨʽʙʥʦ ʦʙʨʦʙʠʪʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʜʘʥʠʭ ʘʙʦ ʚʠʤʽʨʶʚʘʪʠ 

ʧʘʨʘʤʝʪʨʠ, ʷʢʽ ʟʤʽʥʶʶʪʴʩʷ ʚʠʩʦʢʠʤ ʪʝʤʧʦʤ. 

ɿʥʠʞʝʥʥʷ ʚʧʣʠʚʫ ʣʶʜʩʴʢʦʛʦ ʬʘʢʪʦʨʫ. ɸʚʪʦʤʘʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ ʤʘʶʪʴ ʤʝʥʰʫ 

ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʤʠʣʦʢ ʫ ʚʠʤʽʨʶʚʘʥʥʷʭ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʥʝ ʟʘʣʝʞʘʪʴ ʚʽʜ ʥʘʚʠʯʦʢ ʪʘ 

ʫʚʘʛʠ ʦʧʝʨʘʪʦʨʘ. ʎʝ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʙʽʣʴʰ ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ ʪʘ ʧʦʚʪʦʨʶʚʘʥʽʩʪʴ 

ʚʠʤʽʨʶʚʘʥʴ. 

 ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʜʘʪʯʠʢʽʚ ʪʘ ʽʥʩʪʨʫʤʝʥʪʽʚ. ɸʚʪʦʤʘʪʠʟʦʚʘʥʽ 

ʩʠʩʪʝʤʠ ʜʦʟʚʦʣʷʶʪʴ ʚʠʙʠʨʘʪʠ ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʽ ʜʘʪʯʠʢʠ ʪʘ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ 

ʚʠʤʽʨʶʚʘʥʥʷ ʨʽʟʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. ʎʝ ʨʦʙʠʪʴ ʤʦʞʣʠʚʠʤ ʦʪʨʠʤʘʥʥʷ ʙʽʣʴʰ ʪʦʯʥʠʭ ʪʘ 

ʥʘʜʽʡʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ɿʨʫʯʥʽʩʪʴ ʫʚʝʜʝʥʥʷ ʪʘ ʦʙʨʦʙʢʠ ʜʘʥʠʭ. ɸʚʪʦʤʘʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ ʜʦʟʚʦʣʷʶʪʴ 

ʰʚʠʜʢʦ ʪʘ ʟʨʫʯʥʦ ʚʚʦʜʠʪʠ ʜʘʥʽ ʚ ʙʘʟʠ ʜʘʥʠʭ ʪʘ ʟʜʽʡʩʥʶʚʘʪʠ ʾʭ ʦʙʨʦʙʢʫ. ʎʝ ʧʦʣʝʛʰʫʻ 

ʧʨʦʮʝʩ ʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ ʪʘ ʢʦʥʪʨʦʣʶ. 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʪʘ ʚʽʜʩʪʝʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪ. ɸʚʪʦʤʘʪʠʟʦʚʘʥʽ 

ʩʠʩʪʝʤʠ ʜʦʟʚʦʣʷʶʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʚʽʜʩʪʝʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ ʪʘ ʢʦʥʪʨʦʣʶ 

ʜʦ ʥʘʮʽʦʥʘʣʴʥʠʭ ʪʘ ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ. ʎʝ ʚʘʞʣʠʚʦ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʚʟʘʻʤʦʚʠʟʥʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʤʽʞ ʨʽʟʥʠʤʠ ʣʘʙʦʨʘʪʦʨʽʷʤʠ ʪʘ ʦʨʛʘʥʽʟʘʮʽʷʤʠ. 

ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʚʠʤʽʨʶʚʘʥʴ ʪʘ ʢʦʥʪʨʦʣʶ ʚ ʤʝʪʨʦʣʦʛʽʾ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ 

ʟʘʙʝʟʧʝʯʝʥʥʽ ʾʭ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʪʦʯʥʦʩʪʽ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ 



31 

 

ʜʦʟʚʦʣʷʻ ʟʙʽʣʴʰʠʪʠ ʰʚʠʜʢʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʚʠʤʽʨʶʚʘʥʴ, ʟʥʠʟʠʪʠ ʚʧʣʠʚ ʣʶʜʩʴʢʦʛʦ 

ʬʘʢʪʦʨʫ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʜʘʪʯʠʢʠ ʪʘ ʽʥʩʪʨʫʤʝʥʪʠ, ʟʨʫʯʥʦ ʦʙʨʦʙʣʷʪʽ 

ʜʘʥʽ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʘʥʜʘʨʪʠʟʘʮʽʶ ʪʘ ʚʽʜʩʪʝʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ. 

ɽʥʝʨʛʦʝʬʝʢʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʟʥʠʞʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʪʘ 

ʚʠʢʠʜʽʚ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʫ ʧʨʦʮʝʩʽ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʈʦʟʚʠʪʦʢ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʻ ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

 ʆʩʚʽʪʘ ʧʦʚʠʥʥʘ ʬʦʨʤʫʚʘʪʠ ʩʪʫʜʝʥʪʽʚ ʩʚʽʜʦʤʠʤʠ ʩʧʦʞʠʚʘʯʘʤʠ ʝʥʝʨʛʽʾ ʪʘ 

ʥʘʜʘʚʘʪʠ ʟʥʘʥʥʷ ʧʨʦ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

ʆʩʚʽʪʘ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ ʫ ʥʘʧʨʷʤʢʫ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ, ʤʝʪʨʦʣʦʛʽʾ ʪʘ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

 ʅʝʦʙʭʽʜʥʦ ʟʘʣʫʯʘʪʠ ʩʪʫʜʝʥʪʽʚ ʜʦ ʚʠʚʯʝʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʮʠʭ ʛʘʣʫʟʝʡ, ʥʘʜʘʚʘʪʠ 

ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ ʪʘ ʜʦʩʪʫʧ ʜʦ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

 ʈʝʘʣʽʟʘʮʽʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ, ʤʝʪʨʦʣʦʛʽʾ ʪʘ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʩʧʨʠʷʪʠʤʝ ʩʪʘʣʦʤʫ ʨʦʟʚʠʪʢʫ ʪʘ ʧʽʜʚʠʱʝʥʥʶ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʩʫʩʧʽʣʴʩʪʚʘ. 

 ʃʽʪʝʨʘʪʫʨʘ: 

 1. ʋʯʘʩʥʠʢʠ ʧʨʦʝʢʪʽʚ ɺʽʢʽʤʝʜʽʘ. ʄʝʪʨʦʣʦʛʽʷ ï ɺʽʢʽʧʝʜʽʷ. ɺʽʢʽʧʝʜʽʷ. 

URL: https://uk.wikipedia.org/wiki/ʄʝʪʨʦʣʦʛʽʷ (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 16.10.2023). 

          2. ʄʝʪʨʦʣʦʛʽʷ, ʩʪʘʥʜʘʨʪʠʟʘʮʽʷ, ʩʝʨʪʠʬʽʢʘʮʽʷ ʽ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ: ʅʘʚʯʘʣʴʥʠʡ 

ʧʦʩʽʙʥʠʢ / ɺ.ɻ. ʊʦʧʦʣʴʥʠʢ, ʄ.ɸ. ʂʦʪʣʷʨ. - ʃʴʚʽʚ: çʄʘʛʥʦʣʽʷ2006è, 2009.-212ʩ. (ʜʘʪʘ 

ʟʚʝʨʥʝʥʥʷ: 17.10.2023). 

________________________________________________________________________ 
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ʗʢʫʙʦʚ ɯ.ɭ., ɼɽɸ-ɸ23ʤʛ; ʂʫʨʽʣʴʯʝʥʢʦ ʄ.ʆ., ʘʩʧʽʨʘʥʪ 

ʈʆʃʔ ɸɺʊʆʄɸʊʀɿɸʎɯɰ ʊɸ ɽʅɽʈɻʆɽʌɽʂʊʀɺʅʀʍ ʊɽʍʅʆʃʆɻɯʁ ɺ 

ʇɯɼɺʀʑɽʅʅɯ ɽʌɽʂʊʀɺʅʆʉʊɯ ʄɽʊʈʆʃʆɻɯʏʅʆɻʆ ʂʆʅʊʈʆʃʖ 

ʉʴʦʛʦʜʥʽ, ʫ ʩʚʽʪʽ, ʜʝ ʧʨʦʛʨʝʩ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʰʚʠʜʢʦ ʥʘʙʫʚʘʻ 

ʦʙʝʨʪʽʚ, ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʧʨʦʮʝʩʽʚ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʘʢʪʫʘʣʴʥʦʶ. ʎʝ ʩʪʦʩʫʻʪʴʩʷ ʥʝ ʣʠʰʝ 

ʚʠʨʦʙʥʠʯʦʾ ʩʬʝʨʠ, ʘ ʡ ʤʝʪʨʦʣʦʛʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ. ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʧʨʦʮʝʩʽʚ 

ʤʝʪʨʦʣʦʛʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʚʠʤʽʨʶʚʘʥʴ, ʟʝʢʦʥʦʤʠʪʠ 

ʨʝʩʫʨʩʠ ʽ ʧʦʣʝʛʰʠʪʠ ʨʦʙʦʪʫ ʤʝʪʨʦʣʦʛʽʯʥʦʛʦ ʚʽʜʜʽʣʫ.  

 ʆʜʥʠʤ ʽʟ ʛʦʣʦʚʥʠʭ ʟʘʚʜʘʥʴ ʤʝʪʨʦʣʦʛʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ʩʪʘʥʜʘʨʪʘʤ ʪʦʯʥʦʩʪʽ. ʇʨʠ ʮʴʦʤʫ, ʚʚʘʞʘʻʪʴʩʷ, 

ʱʦ ʩʘʤʝ ʣʶʜʠʥʘ ʟʘʙʝʟʧʝʯʫʻ ʥʘʡʙʽʣʴʰ ʪʦʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ. ʆʜʥʘʢ, ʮʝʡ 

ʧʽʜʭʽʜ ʥʝʽʜʝʘʣʴʥʠʡ, ʦʩʢʽʣʴʢʠ ʣʶʜʩʴʢʠʡ ʬʘʢʪʦʨ ʟʘʚʞʜʠ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʦʤʠʣʦʢ. 

ʉʘʤʝ ʪʦʤʫ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʤʝʪʨʦʣʦʛʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʥʘʙʫʚʘʻ ʚʩʝ ʙʽʣʴʰʦʾ ʟʥʘʯʠʤʦʩʪʽ.  

ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʧʨʦʮʝʩʽʚ ʤʝʪʨʦʣʦʛʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʚʪʦʤʘʪʠʯʥʠʭ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʜʣʷ ʦʙʨʦʙʢʠ ʜʘʥʠʭ, ʩʠʩʪʝʤ ʟʙʝʨʽʛʘʥʥʷ ʽ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ. ɸʚʪʦʤʘʪʠʟʘʮʽʷ 

ʤʝʪʨʦʣʦʛʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ ʚʧʣʠʚ ʣʶʜʩʴʢʦʛʦ ʬʘʢʪʦʨʫ ʥʘ ʨʝʟʫʣʴʪʘʪʠ 

ʚʠʤʽʨʶʚʘʥʴ, ʧʦʢʨʘʱʫʶʯʠ ʪʦʯʥʽʩʪʴ ʪʘ ʥʘʜʽʡʥʽʩʪʴ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʫ ʤʝʪʨʦʣʦʛʽʯʥʦʤʫ ʢʦʥʪʨʦʣʽ ʜʦʟʚʦʣʷʻ 

ʟʤʝʥʰʠʪʠ ʯʘʩ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʚʠʤʽʨʶʚʘʥʴ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʟʘʙʝʟʧʝʯʫʻ 

ʙʽʣʴʰ ʰʚʠʜʢʫ ʪʘ ʝʬʝʢʪʠʚʥʫ ʧʝʨʝʚʽʨʢʫ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ ʪʘ ʩʠʩʪʝʤ. 

 ɽʥʝʨʛʦʝʬʝʢʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚʧʣʠʚʘʶʪʴ ʥʘ ʦʧʪʠʤʽʟʘʮʽʶ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ 

ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ, ʜʦʟʚʦʣʷʶʯʠ ʟʥʠʟʠʪʠ ʚʠʪʨʘʪʠ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʪʘ ʽʥʰʠʭ 

ʨʝʩʫʨʩʽʚ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ 

ʤʝʪʨʦʣʦʛʽʯʥʦʤʫ ʢʦʥʪʨʦʣʽ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʟʘʛʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʪʦʯʥʽʩʪʴ, ʰʚʠʜʢʽʩʪʴ ʪʘ ʥʘʜʽʡʥʽʩʪʴ 

ʚʠʤʽʨʶʚʘʥʴ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʫ ʤʝʪʨʦʣʦʛʽʯʥʦʤʫ ʢʦʥʪʨʦʣʽ 

ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʧʦʩʪʽʡʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ, ʟʤʝʥʰʫʶʯʠ 

ʨʠʟʠʢ ʧʦʤʠʣʦʢ ʪʘ ʧʦʢʨʘʱʫʶʯʠ ʧʨʦʮʝʩ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ. ɺʠʤʽʨʶʚʘʣʴʥʽ ʢʦʤʧʣʝʢʩʠ 

ʜʦʟʚʦʣʷʶʪʴ ʧʨʦʚʦʜʠʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʟ ʚʠʩʦʢʦʶ ʪʦʯʥʽʩʪʶ ʽ ʧʦʚʪʦʨʶʚʘʥʽʩʪʶ, 

ʝʬʝʢʪʠʚʥʦ ʚʠʷʚʣʷʶʪʴ ʧʦʤʠʣʢʠ ʪʘ ʘʥʦʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ. ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʧʨʦʱʫʻ ʦʙʨʦʙʢʫ ʜʘʥʠʭ ʽ ʜʦʟʚʦʣʷʻ ʘʚʪʦʤʘʪʠʯʥʦ ʨʦʙʠʪʠ ʧʦʨʽʚʥʷʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ 

ʚʠʤʽʨʶʚʘʥʴ ʟʽ ʩʪʘʥʜʘʨʪʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ.  

 ʆʩʦʙʣʠʚʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 

ʤʝʪʨʦʣʦʛʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ. ɺʚʝʜʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʦʟʚʦʣʷʻ 

ʟʤʝʥʰʠʪʠ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʽ ʚʦʜʠ, ʱʦ ʻ ʘʢʪʫʘʣʴʥʠʤ ʫʤʦʚʦʶ ʚ ʨʫʩʣʽ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ.  ɿʘ ʨʘʭʫʥʦʢ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʭ ʟʘʩʦʙʽʚ ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʟʥʘʯʥʠʭ ʝʢʦʥʦʤʽʯʥʠʭ 

ʝʬʝʢʪʽʚ.  

ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʤʝʪʨʦʣʦʛʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʻ ʥʝʚʽʜ'ʻʤʥʦʶ ʩʢʣʘʜʦʚʦʶ ʩʫʯʘʩʥʦʾ 

ʧʨʘʢʪʠʢʠ ʽ ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʚʠʤʽʨʶʚʘʥʴ, ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʝʩʫʨʩʽʚ ʽ ʦʧʪʠʤʽʟʘʮʽʶ ʨʦʙʦʪʠ ʤʝʪʨʦʣʦʛʽʯʥʦʛʦ ʚʽʜʜʽʣʫ. ɺʧʨʦʚʘʜʞʝʥʥʷ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʤʝʪʨʦʣʦʛʽʯʥʠʡ ʢʦʥʪʨʦʣʴ ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ 

ʝʢʦʣʦʛʽʯʥʠʡ ʚʧʣʠʚ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʝʩʫʨʩʽʚ ʪʘ ʟʤʝʥʰʫʶʯʠ ʚʠʢʠʜʠ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ.  
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ʄʝʪʨʦʣʦʛʽʯʥʠʡ ʢʦʥʪʨʦʣʴ, ʧʽʜʪʨʠʤʘʥʠʡ ʘʚʪʦʤʘʪʠʟʘʮʽʻʶ ʪʘ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʤʠ 

ʪʝʭʥʦʣʦʛʽʷʤʠ, ʜʦʧʦʤʘʛʘʻ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʩʦʢʫ ʷʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ ʪʘ ʧʦʩʣʫʛ, ʟʙʽʣʴʰʫʶʯʠ 

ʟʘʜʦʚʦʣʝʥʽʩʪʴ ʢʣʽʻʥʪʽʚ ʪʘ ʧʽʜʚʠʱʫʶʯʠ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʤʝʪʨʦʣʦʛʽʯʥʦʛʦ 

ʢʦʥʪʨʦʣʶ ʩʧʨʠʷʻ ʩʪʘʣʦʤʫ ʨʦʟʚʠʪʢʫ ʽ ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʪʠ ʟʥʘʯʥʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʝʬʝʢʪʽʚ.  

ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʤʝʪʨʦʣʦʛʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʻ ʚʘʞʣʠʚʠʤ ʢʨʦʢʦʤ ʫ ʥʘʧʨʷʤʢʫ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʦʯʥʦʩʪʽ ʽ ʥʘʜʽʡʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʴ ʽ ʻ ʥʝʚʽʜ'ʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʧʨʦʛʨʝʩʫ.  
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ɹʦʛʜʘʥʦʚʘ ʊ.ʄ.,ɼɽɸ-ɸ23ʤʛ; ɸʥʜʨʻʷʥʦʚ ʄ.ʄ. ɼɽɸ-ɸ23ʤʛ 

ʉʋʏɸʉʅɽ ʂɽʈʋɺɸʅʅʗ ɸɽʉ ɺ ʋʂʈɸɰʅɯ ʇɯɼ ʏɸʉ ɺʆɭʅʅʆɻʆ ʉʊɸʅʋ 

ʉʫʯʘʩʥʝ ʢʝʨʫʚʘʥʥʷ ʘʪʦʤʥʠʤʠ ʝʣʝʢʪʨʦʩʪʘʥʮʽʷʤʠ (ɸɽʉ) ʚ ʋʢʨʘʾʥʽ ʻ ʩʢʣʘʜʥʠʤ 

ʪʘ ʚʽʜʧʦʚʽʜʘʻ ʚʠʩʦʢʠʤ ʩʪʘʥʜʘʨʪʘʤ ʙʝʟʧʝʢʠ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ. ʆʩʴ ʢʽʣʴʢʘ ʢʣʶʯʦʚʠʭ 

ʘʩʧʝʢʪʽʚ ʩʫʯʘʩʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ɸɽʉ ʚ ʋʢʨʘʾʥʽ: 

ɹʝʟʧʝʢʘ: ɺ ʋʢʨʘʾʥʽ ʙʝʟʧʝʢʘ ʘʪʦʤʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʻ ʧʨʽʦʨʠʪʝʪʦʤ. ʋʩʽ ɸɽʉ 

ʜʦʪʨʠʤʫʶʪʴʩʷ ʤʽʞʥʘʨʦʜʥʠʭ ʥʦʨʤ ʪʘ ʩʪʘʥʜʘʨʪʽʚ ʙʝʟʧʝʢʠ, ʪʘʢʠʭ ʷʢ ʄɸɻɸʊɽ ʪʘ 

ɭʚʨʦʧʝʡʩʴʢʘ ʘʩʦʮʽʘʮʽʷ ʘʪʦʤʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ (FORATOM). ɺʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʩʠʩʪʝʤʠ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ, ʢʦʥʪʨʦʣʶ ʪʘ ʟʘʧʦʙʽʛʘʥʥʷ 

ʘʚʘʨʽʡʥʠʤ ʩʠʪʫʘʮʽʷʤ. 

ɽʢʩʧʣʫʘʪʘʮʽʡʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ: ʋʧʨʘʚʣʽʥʥʷ ɸɽʉ ʚ ʋʢʨʘʾʥʽ ʘʢʪʠʚʥʦ 

ʚʧʨʦʚʘʜʞʫ ̒ ʽʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʤʝʪʦʜʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʝʢʩʧʣʫʘʪʘʮʽʾ. ʎʝ ʚʢʣʶʯʘʻ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʮʝʩʽʚ ʧʣʘʥʫʚʘʥʥʷ ʨʦʙʽʪ, ʦʧʪʠʤʽʟʘʮʽʶ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ɸɽʉ. 

ʈʝʛʫʣʶʶʯʽ ʦʨʛʘʥʠ: ʋʢʨʘʾʥʘ ʤʘʻ ʥʘʮʽʦʥʘʣʴʥʠʡ ʨʝʛʫʣʷʪʦʨʥʠʡ ʦʨʛʘʥ - 

ɼʝʨʞʘʚʥʫ ʷʜʝʨʥʫ ʨʝʛʫʣʷʪʦʨʥʫ ʩʣʫʞʙʫ (ɼʗʈʉ), ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʥʘʛʣʷʜ ʽ ʢʦʥʪʨʦʣʴ 

ʟʘ ʙʝʟʧʝʢʦʶ ʪʘ ʜʦʟʚʦʣʷʻ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ɸɽʉ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʩʪʘʥʦʚʣʝʥʠʭ 

ʥʦʨʤʘʪʠʚʥʠʭ ʚʠʤʦʛ. 

ʄʽʞʥʘʨʦʜʥʝ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ: ʋʢʨʘʾʥʘ ʘʢʪʠʚʥʦ ʩʧʽʚʧʨʘʮʶʻ ʟ ʤʽʞʥʘʨʦʜʥʠʤʠ 

ʦʨʛʘʥʽʟʘʮʽʷʤʠ ʪʘ ʢʨʘʾʥʘʤʠ ʟ ʤʝʪʦʶ ʦʙʤʽʥʫ ʜʦʩʚʽʜʦʤ, ʥʘʚʯʘʥʥʷ ʪʘ ʧʽʜʚʠʱʝʥʥʷ 

ʢʚʘʣʽʬʽʢʘʮʽʾ ʧʝʨʩʦʥʘʣʫ. ʎʝ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʨʽʚʥʷ ʙʝʟʧʝʢʠ, ʚʧʨʦʚʘʜʞʝʥʥʶ 

ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʩʪʚʦʨʝʥʥʶ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʜʣʷ ʨʦʟʚʠʪʢʫ ʘʪʦʤʥʦʾ 

ʝʥʝʨʛʝʪʠʢʠ ʚ ʢʨʘʾʥʽ. 

ʄʦʜʝʨʥʽʟʘʮʽʷ ʪʘ ʨʦʟʚʠʪʦʢ: ʋʢʨʘʾʥʘ ʧʣʘʥʫʻ ʤʦʜʝʨʥʽʟʫʚʘʪʠ ʽ ʨʦʟʰʠʨʠʪʠ 

ʽʩʥʫʶʯʽ ɸɽʉ, ʘ ʪʘʢʦʞ ʨʦʟʛʣʷʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʙʫʜʽʚʥʠʮʪʚʘ ʥʦʚʠʭ ʝʥʝʨʛʦʙʣʦʢʽʚ. ʎʝ 

ʧʝʨʝʜʙʘʯʘʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ, ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ 

ʙʝʟʧʝʢʠ ʨʦʙʦʪʠ ɸɽʉ. 

ʇʫʙʣʽʯʥʘ ʽʥʬʦʨʤʘʮʽʷ ʪʘ ʧʨʦʟʦʨʽʩʪʴ: ʋʢʨʘʾʥʘ ʥʘʜʘʻ ʚʝʣʠʢʫ ʫʚʘʛʫ ʧʫʙʣʽʯʥʽʡ 

ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʧʨʦʟʦʨʦʩʪʽ ʱʦʜʦ ʢʝʨʫʚʘʥʥʷ ɸɽʉ. ɯʩʥʫʶʪʴ ʤʝʭʘʥʽʟʤʠ ʚʟʘʻʤʦʜʽʾ ʟ 

ʛʨʦʤʘʜʩʴʢʽʩʪʶ, ʧʨʦʚʝʜʝʥʥʷ ʛʨʦʤʘʜʩʴʢʠʭ ʩʣʫʭʘʥʴ ʪʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ 

ʧʨʦ ʩʪʘʥ ʪʘ ʙʝʟʧʝʢʫ ɸɽʉ. 

ʎ ̔ʘʩʧʝʢʪʠ ʩʫʯʘʩʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ɸɽʉ ʚ ʋʢʨʘʾʥʽ ʜʦʧʦʤʘʛʘʶʪʴ ʟʘʙʝʟʧʝʯʠʪʠ 

ʙʝʟʧʝʢʫ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʩʪʘʣʽʩʪʴ ʨʦʙʦʪʠ ʘʪʦʤʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ. ʂʨʘʾʥʘ 

ʧʨʦʜʦʚʞʫʻ ʨʦʟʚʠʚʘʪʠ ʩʚʦʶ ʷʜʝʨʥʫ ʝʥʝʨʛʝʪʠʢʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʘʡʢʨʘʱʠʭ 

ʤʽʞʥʘʨʦʜʥʠʭ ʧʨʘʢʪʠʢ ʪʘ ʚʠʤʦʛ ʙʝʟʧʝʢʠ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʥʘʜʽʡʥʝ ʪʘ ʩʪʘʙʽʣʴʥʝ 

ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʷ ʜʣʷ ʩʚʦʾʭ ʛʨʦʤʘʜʷʥ. 

ʋʧʨʘʚʣʽʥʥʷ ʘʪʦʤʥʠʤʠ ʝʣʝʢʪʨʦʩʪʘʥʮʽʷʤʠ (ɸɽʉ) ʚ ʫʤʦʚʘʭ ʚʦʻʥʥʠʭ ʜʽʡ 

ʩʪʚʦʨʶʻ ʟʥʘʯʥʽ ʨʠʟʠʢʠ, ʷʢʽ ʧʦʚ'ʷʟʘʥʽ ʟ ʤʦʞʣʠʚʠʤ ʚʧʣʠʚʦʤ ʥʘ ʙʝʟʧʝʢʫ ʷʜʝʨʥʠʭ 

ʫʩʪʘʥʦʚʦʢ. 

ʆʩʥʦʚʥʽ ʨʠʟʠʢʠ ʚʢʣʶʯʘʶʪʴ: 

1. ʇʨʷʤʽ ʬʽʟʠʯʥʽ ʧʦʰʢʦʜʞʝʥʥʷ ʘʪʦʤʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ, ʷʢʽ ʤʦʞʫʪʴ 

ʚʠʢʣʠʢʘʪʠ ʚʠʪʦʢ ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʘʙʦ ʟʫʧʠʥʠʪʠ ʩʠʩʪʝʤʠ ʙʝʟʧʝʢʠ. ɹʫʜʴ-

ʷʢʝ ʧʦʰʢʦʜʞʝʥʥʷ, ʷʢʝ ʧʦʨʫʰʫʻ ʮʽʣʽʩʥʽʩʪʴ ʨʦʙʦʪʠ ʨʝʘʢʪʦʨʘ ʘʙʦ ʩʠʩʪʝʤ 

ʦʭʦʣʦʜʞʝʥʥʷ, ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʘʚʘʨʽʾ. 

2. ɺʦʻʥʥʽ ʢʦʥʬʣʽʢʪʠ ʤʦʞʫʪʴ ʩʪʚʦʨʠʪʠ ʟʘʛʨʦʟʫ ʚʪʨʫʯʘʥʥʷ ʘʙʦ ʩʘʙʦʪʘʞʫ ʟ 
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ʙʦʢʫ ʚʦʨʦʞʠʭ ʩʠʣ ʘʙʦ ʪʝʨʦʨʠʩʪʠʯʥʠʭ ʛʨʫʧ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʙʫʨʝʥʥʷ 

ʧʨʦʮʝʩʽʚ ʫʧʨʘʚʣʽʥʥʷ ɸɽʉ ʘʙʦ ʚʠʢʨʘʜʝʥʥʷ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

3. ɿʥʠʞʝʥʥʷ ʘʙʦ ʧʨʠʧʠʥʝʥʥʷ ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʷ, ʱʦ ʤʦʞʝ ʥʝʛʘʪʠʚʥʦ 

ʚʧʣʠʥʫʪʠ ʥʘ ʥʦʨʤʘʣʴʥʫ ʨʦʙʦʪʫ ʩʠʩʪʝʤ ʦʭʦʣʦʜʞʝʥʥʷ ʪʘ ʽʥʰʠʭ ʚʘʞʣʠʚʠʭ ʩʠʩʪʝʤ 

ɸɽʉ. 

4. ɺʦʻʥʥʽ ʜʽʾ ʤʦʞʫʪʴ ʧʦʨʫʰʠʪʠ ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʟʚ'ʷʟʢʠ ʪʘ ʟʜʘʪʥʽʩʪʴ 

ʫʧʨʘʚʣʽʥʥʷ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʪʨʘʪʠ ʢʦʥʪʨʦʣʶ ʥʘʜ ʧʨʦʮʝʩʘʤʠ ʚ ɸɽʉ ʽ 

ʟʨʦʩʪʘʥʥʷ ʨʠʟʠʢʫ ʘʚʘʨʽʡʥʦʾ ʩʠʪʫʘʮʽʾ. 

5. ɺ ʨʘʟʽ ʬʽʟʠʯʥʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ ɸɽʉ ʘʙʦ ʟʣʦʚʞʠʚʘʥʥʷ ʨʘʜʽʦʘʢʪʠʚʥʠʤʠ 

ʤʘʪʝʨʽʘʣʘʤʠ ʤʦʞʝ ʚʠʥʠʢʥʫʪʠ ʨʠʟʠʢ ʾʭ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ, ʱʦ ʤʦʞʝ ʤʘʪʠ ʩʝʨʡʦʟʥʽ 

ʥʘʩʣʽʜʢʠ ʜʣʷ ʟʜʦʨʦʚ'ʷ ʣʶʜʝʡ ʪʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʮʠʭ ʨʠʟʠʢʽʚ ʥʝʦʙʭʽʜʥʦ ʧʨʠʜʽʣʷʪʠ ʚʝʣʠʢʫ ʫʚʘʛʫ ʙʝʟʧʝʮʽ ɸɽʉ 

ʧʽʜ ʯʘʩ ʚʦʻʥʥʠʭ ʜʽʡ. ɺʠʢʦʥʘʥʥʷ ʧʣʘʥʽʚ ʝʚʘʢʫʘʮʽʾ, ʧʦʩʠʣʝʥʥʷ ʦʭʦʨʦʥʠ ʪʘ 

ʙʝʟʧʝʢʦʚʠʭ ʟʘʭʦʜʽʚ, ʩʧʨʠʷʥʥʷ ʥʘʜʽʡʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʶ ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʷ ʪʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʢʦʤʫʥʽʢʘʮʽʡʥʦʛʦ ʟʚ'ʷʟʢʫ  ̒ʚʘʞʣʠʚʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ɸɽʉ ʚ ʪʘʢʠʭ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʷʭ. 
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ʏʝʨʥʷʢ ɺ.ʈ., ʛʨ. ɼɽɸ-ʇʆʅʉ22 

ʇʈʀʅʎʀʇʀ ʌʆʈʄʋɺɸʅʅʗ ʂʋʃʔʊʋʈʀ ɹɽɿʇɽʂʀ ʇʈɸʎɯɺʅʀʂɯɺ 

ʇɯɼʇʈʀɭʄʉʊɺ 

ʇʦʚʝʜʽʥʢʦʚʠʡ ʘʫʜʠʪ ʙʝʟʧʝʢʠ, ʘʙʦ ʢʫʣʴʪʫʨʘ ʙʝʟʧʝʢʠ ʻ ʦʜʥʠʤ ʟ ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʫʧʨʘʚʣʽʥʥʷ ʦʭʦʨʦʥʦʶ ʧʨʘʮʽ, ʷʢʠʡ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʧʨʘʚʠʣʴʥʦʾ 

ʧʦʚʝʜʽʥʢʠ ʧʨʘʮʽʚʥʠʢʽʚ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ. ʅʘ ʩʴʦʛʦʜʥʽ ʮʝʡ ʽʥʩʪʨʫʤʝʥʪ ʥʘʙʫʚʘʻ ʚʝʣʠʢʦʾ 

ʧʦʧʫʣʷʨʥʦʩʪʽ ʚ ʛʘʣʫʟʽ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʘʤʠ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʪʘ ʙʝʟʧʝʢʠ ʧʽʜʧʨʠʻʤʩʪʚ 

[1].  

ɸ ʧʦʯʠʥʘʣʦʩʴ ʚʩʝ ʽʟ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʦʚʝʜʝʥʠʭ ɻʝʨʙʝʨʪʦʤ ɺʽʣʴʷʤʦʤ ʍʝʥʨʽʭʦʤ ʫ 

ʧʝʨʰʽʡ ʧʦʣʦʚʠʥʽ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ, ʷʢʠʡ ʟôʷʩʫʚʘʚ, ʱʦ ʦʩʥʦʚʥʠʤʠ ʧʨʠʯʠʥʘʤʠ 

ʚʠʨʦʙʥʠʯʠʭ ʪʨʘʚʤ ʘʙʦ ʽʥʮʠʜʝʥʪʽʚ ʻ ʥʝ ʩʪʽʣʴʢʠ ʥʝʙʝʟʧʝʯʥʽ ʫʤʦʚʠ ʧʨʘʮʽ ʥʘ 

ʧʽʜʧʨʠʻʤʩʪʚʽ, ʩʢʽʣʴʢʠ ʧʦʤʠʣʢʠ ʯʠ ʥʝʧʨʘʚʠʣʴʥʽ ʜʽʾ ʧʨʘʮʽʚʥʠʢʽʚ. ɯ ʥʘʚʽʪʴ ʷʢʱʦ 

ʤʽʥʽʤʽʟʫʚʘʪʠ, ʘʙʦ ʚʟʘʛʘʣʽ ʚʠʢʣʶʯʠʪʠ ʥʝʙʝʟʧʝʯʥʽ ʧʦʜʽʾ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚʥʘʩʣʽʜʦʢ 

ʥʝʙʝʟʧʝʯʥʠʭ ʫʤʦʚ ʧʨʘʮʽ, ʟʘʣʠʰʘʶʪʴʩʷ ʧʦʜʽʾ, ʷʢʽ ʧʨʠʧʘʜʘʶʪʴ ʥʘ ʥʝʧʨʘʚʠʣʴʥʽ ʜʽʾ 

ʧʨʘʮʽʚʥʠʢʽʚ, ʦʪʞʝ, ʦʩʥʦʚʥʘ ʧʨʦʙʣʝʤʘ ʥʝʙʝʟʧʝʯʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʧʦʜʽʡ ʪʘ ʪʨʘʚʤʘʪʠʟʤʫ 

ʧʦʣʷʛʘʻ ʫ ʥʝʧʨʘʚʠʣʴʥʽʡ ʧʦʚʝʜʽʥʮʽ ʧʨʘʮʽʚʥʠʢʽʚ ʧʽʜʧʨʠʻʤʩʪʚ. 

ʅʘ ʩʴʦʛʦʜʥʽ ʬʦʨʤʫʚʘʥʥʷ ʢʫʣʴʪʫʨʠ ʙʝʟʧʝʢʠ ʧʨʘʮʽʚʥʠʢʽʚ ʪʘ ʧʨʦʚʝʜʝʥʥʷ 

ʧʦʚʝʜʽʥʢʦʚʦʛʦ ʘʫʜʠʪʫ ʙʝʟʧʝʢʠ ʥʘʙʫʚʘʻ ʚʝʣʠʢʦʾ ʧʦʧʫʣʷʨʥʦʩʪʽ ʚ ʛʘʣʫʟʽ ʫʧʨʘʚʣʽʥʥʷ 

ʧʨʦʮʝʩʘʤʠ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʪʘ ʙʝʟʧʝʢʠ ʧʽʜʧʨʠʻʤʩʪʚ. ɸʣʝ ʯʽʪʢʦ ʥʝ ʚʠʟʥʘʯʝʥʦ ʤʽʩʮʝ 

ʧʦʚʝʜʽʥʢʦʚʦʛʦ ʘʫʜʠʪʫ ʫ ʩʠʩʪʝʤʽ ʫʧʨʘʚʣʽʥʥʷ ʦʭʦʨʦʥʦʶ ʧʨʘʮʽ ʪʘ ʧʨʦʤʠʩʣʦʚʦʾ ʙʝʟʧʝʢʠ, 

ʡʦʛʦ ʧʦʚʥʠʡ ʬʫʥʢʮʽʦʥʘʣ ʪʘ ʫʤʦʚʠ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

ʅʝʤʦʞʣʠʚʦ ʟʨʦʙʠʪʠ ʨʦʙʦʯʝ ʤʽʩʮʝ ʧʦʚʥʽʩʪʶ ʙʝʟʧʝʯʥʠʤ, ʥʝ ʙʝʨʫʯʠ ʜʦ ʫʚʘʛʠ ʜʽʾ 

ʧʨʘʮʽʚʥʠʢʽʚ. ʉʘʤʝ ʪʦʤʫ ʬʦʨʤʫʚʘʥʥʷ ʢʫʣʴʪʫʨʠ ʙʝʟʧʝʢʠ ʧʨʘʮʽʚʥʠʢʽʚ ʚ ʽʜʝʘʣʽ ʧʦʚʠʥʥʦ 

ʚʧʨʦʚʘʜʞʫʚʘʪʠʩʴ ʥʘ ʚʩʽʭ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʨʽʚʥʷʭ ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘ ʦʭʦʧʣʶʚʘʪʠ ʚʩʽ 

ʩʪʨʫʢʪʫʨʥʽ ʧʽʜʨʦʟʜʽʣʠ.  

ʌʦʨʤʫʚʘʥʥʷ ʪʘʢʦʾ ʧʦʚʝʜʽʥʢʠ ʧʦʚʠʥʥʦ ʟʜʽʡʩʥʶʚʘʪʠʩʴ ʥʝ ʜʣʷ ʩʪʘʪʠʩʪʠʢʠ, ʘ ʜʣʷ 

ʧʦʪʝʥʮʽʡʥʦʛʦ ʧʦʨʷʪʫʥʢʫ ʟʜʦʨʦʚ'ʷ ʽ ʞʠʪʪʷ ʧʨʘʮʽʚʥʠʢʘ. ʇʦʣʽʪʠʢʘ ʧʽʜʧʨʠʻʤʩʪʚʘ ʤʘʻ 

ʧʝʨʝʜʙʘʯʘʪʠ ʥʘʷʚʥʽʩʪʴ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʛʨʘʤʠ ʙʝʟʧʝʯʥʦʾ ʧʦʚʝʜʽʥʢʠ 

(ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ), ʘ ʪʘʢʦʞ ʤʘʻ ʙʫʪʠ ʩʠʩʪʝʤʘ ʤʦʪʠʚʘʮʽʾ 

ʪʘ ʧʦʟʠʪʠʚʥʦʛʦ ʧʽʜʢʨʽʧʣʝʥʥʷ ʙʝʟʧʝʯʥʦʾ ʧʦʚʝʜʽʥʢʠ.  

ʊʘʢʦʞ ʩʣʽʜ ʨʦʟʫʤʽʪʠ, ʱʦ ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʷʢ 

ʘʫʜʠʪ ʙʝʟʧʝʢʠ ʧʽʜʧʨʠʻʤʩʪʚʦ ʧʦʚʠʥʥʦ ʤʘʪʠ ʩʬʦʨʤʦʚʘʥʫ ʢʫʣʴʪʫʨʫ ʙʝʟʧʝʢʠ, ʷʢʘ ʤʘʻ 

ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʚ ʧʨʦʮʝʩʽ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʙʝʟʧʝʯʥʦʾ ʨʦʙʦʪʠ 

(ʽʥʪʝʛʨʘʮʽʷ ʢʫʣʴʪʫʨʠ, ʧʦʚʝʜʽʥʢʠ, ʢʦʤʘʥʜʥʦʾ ʨʦʙʦʪʠ). ɼʦʚʛʦʩʪʨʦʢʦʚʦʛʦ ʧʦʣʽʧʰʝʥʥʷ 

ʧʦʚʝʜʽʥʢʠ ʥʝ ʤʦʞʝ ʙʫʪʠ ʙʝʟ ʽʩʪʦʪʥʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʢʫʣʴʪʫʨʠ, ʱʦ ʣʝʞʠʪʴ ʚ ʾʾ 

ʦʩʥʦʚʽ [2]. 

ʆʪʦʞ, ʦʩʢʽʣʴʢʠ ʚ ʦʩʥʦʚʽ ʧʦʚʝʜʽʥʢʦʚʠʭ ʘʫʜʠʪʽʚ ʙʝʟʧʝʢʠ ʣʝʞʠʪʴ ʧʨʠʥʮʠʧ 

çʢʦʣʝʛʘ ʜʦʧʦʤʘʛʘʻ ʢʦʣʝʟʽè, ʪʦ ʧʦʣʽʪʠʢʘ ʧʽʜʧʨʠʻʤʩʪʚʘ ʤʘʻ ʙʫʪʠ ʧʦʚʥʽʩʪʶ ʩʧʨʷʤʦʚʘʥʘ 

ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʚʟʘʻʤʦʟʘʣʝʞʥʦʾ ʢʫʣʴʪʫʨʠ ʙʝʟʧʝʢʠ. ʂʝʨʽʚʥʠʡ ʩʢʣʘʜ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʧʦʚʠʥʝʥ ʧʝʨʝʡʥʷʪʠʩʷ ʽʜʝʻʶ ʨʦʙʦʪʠ ʚ ʢʦʤʘʥʜʽ.  

ɼʘʣʽ ʩʣʽʜ ʥʝʥʘʚ'ʷʟʣʠʚʦ ʜʦʥʝʩʪʠ ʮʶ ʽʜʝʶ ʜʦ ʢʦʞʥʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʢʘ 

ʧʽʜʧʨʠʻʤʩʪʚʘ. ʇʨʘʮʽʚʥʠʢʘʤ ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘ ʢʝʨʽʚʥʦʤʫ ʩʢʣʘʜʫ, ʷʢʽ ʩʪʦʷʪʴ ʥʘ ʟʘʭʠʩʪʽ 

ʟʜʦʨʦʚ'ʷ ʪʘ ʞʠʪʪʷ, ʩʣʽʜ ʜʘʪʠ ʟʨʦʟʫʤʽʪʠ, ʱʦ ʚʦʥʠ ʥʝ ʻ ʚʦʨʦʛʘʤʠ, ʘ ʱʦ ʥʘʚʧʘʢʠ, çʚʩʽ 

ʪʫʪ ʧʨʘʮʶʶʪʴ ʟʘʨʘʜʠ ʩʧʽʣʴʥʦʾ ʩʧʨʘʚʠè. 
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ʍʘʣʽʤʦʚ ɼ.ɺ., ʍʘʣʽʤʦʚ ʇ.ɺ., ɸʩʧ (175) - 23 

ɸʅɸʃɯɿ ʆʉʆɹʃʀɺʆʉʊɽʁ ɻɸɿʆʇɽʈɽʂɸʏʋɺɸʃʔʅʆɻʆ ɸɻʈɽɻɸʊʋ 

ʗʂ ʆɹ'ɭʂʊɸ ɼɯɸɻʅʆʉʊʀʂʀ 

ʇʽʜʚʠʱʝʥʥʷ ʨʦʣʽ ʪʝʭʥʽʯʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ (ʊɼ) ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʙʝʟʘʚʘʨʽʡʥʦʩʪʽ ʽ ʙʝʟʧʝʢʠ ʨʦʙʦʪʠ ʦʙʣʘʜʥʘʥʥʷ ʢʦʤʧʨʝʩʦʨʥʠʭ ʩʪʘʥʮʽʡ ʦʙʫʤʦʚʣʝʥʦ 

ʩʪʘʨʽʥʥʷʤ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʽ ʩʢʦʨʦʯʝʥʥʷʤ ʽʥʚʝʩʪʠʮʽʡ ʫ ʛʘʟʦʚʫ 

ʧʨʦʤʠʩʣʦʚʽʩʪʴ. ʊɼ ʥʘʜʘʻ ʤʦʞʣʠʚʦʩʪʽ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʠʷʚʣʝʥʥʷ ʜʝʬʝʢʪʽʚ ʽ ʟʘʧʦʙʽʛʘʥʥʷ 

ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ.  

ʂʦʤʧʨʝʩʦʨʥʽ ʩʪʘʥʮʽʾ (ʂʉ) ʟ ʢʦʞʥʠʤ ʨʦʢʦʤ ʩʪʘʶʪʴ ʚʩʝ ʙʽʣʴʰ çʥʝʙʝʟʧʝʯʥʠʤè 

ʦʙ'ʻʢʪʦʤ, ʷʢʠʡ ʧʦʪʨʝʙʫʻ ʧʽʜʚʠʱʝʥʦʾ ʫʚʘʛʠ. ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʭʘʨʘʢʪʝʨʥʦʶ ʨʠʩʦʶ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʂʉ ʻ ʨʽʟʢʝ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʘʚʘʨʽʡ ʪʘ ʚʽʜʤʦʚ. ʎʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʬʦʥʽ 

ʪʦʛʦ, ʱʦ ʦʙʣʘʜʥʘʥʥʷ ʢʦʤʧʨʝʩʦʨʥʠʭ ʩʪʘʥʮʽʡ ʻ ʚʞʝ ʟʘʩʪʘʨʽʣʠʤ, ʦʩʢʽʣʴʢʠ ʚʞʝ 

ʚʽʜʧʨʘʮʶʚʘʣʦ ʩʚʽʡ ʪʝʨʤʽʥ. 

ʋ ʮʠʭ ʫʤʦʚʘʭ ʻʜʠʥʠʤ ʢʘʨʜʠʥʘʣʴʥʠʤ ʟʘʩʦʙʦʤ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʪʘ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʛʘʟʦʪʨʘʥʩʧʦʨʪʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʙʝʟ ʟʘʣʫʯʝʥʥʷ ʩʫʪʪʻʚʠʭ 

ʽʥʚʝʩʪʠʮʽʡ ʩʪʘʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʝʪʦʜʽʚ ʪʘ ʟʘʩʦʙʽʚ ʪʝʭʥʽʯʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ. 

ɺʽʜʦʤʦ [1], ʱʦ ʥʝʚʯʘʩʥʝ ʜʽʘʛʥʦʩʪʠʯʥʝ ʦʙʩʪʝʞʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʂʉ ʧʨʠʟʚʝʣʦ ʜʦ 

ʨʽʟʢʦʛʦ ʟʥʠʞʝʥʥʷ ʡʦʛʦ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ.  

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪ. 6 çɿʘʢʦʥʫ ʋʢʨʘʾʥʠ ʧʨʦ ʪʨʫʙʦʧʨʦʚʽʜʥʠʡ ʪʨʘʥʩʧʦʨʪè 

ʧʽʜʧʨʠʻʤʩʪʚʘ, ʫʩʪʘʥʦʚʠ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ ʪʨʫʙʦʧʨʦʚʽʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʟʦʙʦʚ'ʷʟʘʥʽ 

ʟʘʙʝʟʧʝʯʠʪʠ ʜʽʘʛʥʦʩʪʠʯʥʠʡ ʢʦʥʪʨʦʣʴ ʦʙ'ʻʢʪʽʚ ʪʨʫʙʦʧʨʦʚʽʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʧʨʘʚʠʣ ʪʝʭʥʽʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʥʦʨʤʘʪʠʚʥʠʭ ʘʢʪʽʚ ʟ ʜʽʘʛʥʦʩʪʠʢʠ.  

ɺʨʘʭʫʚʘʥʥʷ ʚʩʽʭ ʘʩʧʝʢʪʽʚ ʧʨʦʙʣʝʤʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʚʽʜʤʦʚʥʦʩʪʽ ʦʙʣʘʜʥʘʥʥʷ 

ʂʉ ʜʦʟʚʦʣʠʣʠ ʚʠʟʥʘʯʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʛʘʟʦʧʝʨʝʢʘʯʫʚʘʣʴʥʦʛʦ ʘʛʨʝʛʘʪʫ (ɻʇɸ) ʷʢ ʦʙ'ʻʢʪʘ 

ʜʽʘʛʥʦʩʪʠʢʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʠʙʽʨ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʾ ʩʠʩʪʝʤʠ ʦʙʩʪʝʞʝʥʥʷ:  

- ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʪʠʧʦʨʦʟʤʽʨʽʚ ɻʇɸ ʙʣʠʟʴʢʦ 50 ʪʠʧʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʧʦʥʘʜ 25 ʽʟ 

ʛʘʟʦʪʫʨʙʽʥʥʠʤ ʧʨʠʚʦʜʦʤ);  

- ʩʫʪʪʻʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʢʦʥʩʪʨʫʢʮʽʡ ɻʇɸ (ʦʜʥʦʚʘʣʴʥʽ, ʜʚʦʚʘʣʴʥʽ, ʟ ʩʠʣʦʚʦʶ 

ʪʫʨʙʽʥʦʶ, ʟ ʧʦʚʥʦʥʘʧʽʨʥʠʤʠ ʘʙʦ ʥʝʧʦʚʥʦʥʘʧʽʨʥʠʤʠ ʚʽʜʮʝʥʪʨʦʚʠʤʠ ʥʘʛʥʽʪʘʯʘʤʠ ʽ 

ʪ.ʜ.);  

- ʚʽʜʤʽʥʥʦʩʪʽ ʪʠʧʽʚ ɻʇɸ (ʩʪʘʮʽʦʥʘʨʥʽ, ʘʚʽʘʮʽʡʥʽ ʪʘ ʩʫʜʥʦʚʽ) ʟ ʧʨʠʥʮʠʧʦʚʦ 

ʨʽʟʥʠʤʠ ʷʢ ʧʨʠʥʮʠʧʘʤʠ ʢʦʥʩʪʨʫʶʚʘʥʥʷ, ʪʝʭʥʦʣʦʛʽʷʤʠ ʪʘ ʩʢʣʘʜʘʥʥʷʤ, ʪʘʢ ʽ ʩʠʩʪʝʤʘʤʠ 

ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʨʝʤʦʥʪʫ;  

- ʰʠʨʦʢʠʡ ʜʽʘʧʘʟʦʥ ʦʜʠʥʠʯʥʠʭ ʥʦʤʽʥʘʣʴʥʠʭ ʧʦʪʫʞʥʦʩʪʝʡ (ʚʽʜ 2,5 ʜʦ 25 ʄɺʪ) ʪʘ 

ʢ.ʢ.ʜ. (ʚʽʜ 16 ʜʦ 36%) ʛʘʟʦʪʫʨʙʽʥʥʠʭ ʫʩʪʘʥʦʚʦʢ;  

- ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʪʘ ʨʽʟʥʠʡ ʭʘʨʘʢʪʝʨ ʜʽʾ ʜʦʧʦʤʽʞʥʠʭ ʩʠʩʪʝʤ ɻʇɸ;  

- ʩʫʪʪʻʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʥʘʧʨʘʮʶʚʘʥʥʽ ɻʇɸ ʟ ʧʦʯʘʪʢʫ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ɺʠʟʥʘʯʝʥʽ ʬʘʢʪʦʨʠ ʤʘʶʪʴ ʙʫʪʠ ʚʨʘʭʦʚʘʥʠʤʠ ʧʨʠ ʩʢʣʘʜʘʥʥʽ ʧʨʦʛʨʘʤʠ ʊɼ. 
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ʂʘʟʤʽʨʯʫʢ ɸ.ʌ., ɼɽɸ-ʇʆʅʩ23 ʤʛ  

ʇʈʆɻʅʆɿʋɺɸʅʅʗ ʈɽʉʋʈʉʋ ʊɸ ɼɯɸɻʅʆʉʊʀʂɸ ʊɽʍʅɯʏʅʆɻʆ 

ʉʊɸʅʋ ɻɸɿʆʇɽʈɽʂɸʏʋɺɸʃʔʅʀʍ ɸɻʈɽɻɸʊɯɺ 
ɯʩʥʫʶʯʽ ʜʦ ʪʝʧʝʨʽʰʥʴʦʛʦ ʯʘʩʫ ʤʝʪʦʜʠ ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʝʢʩʧʣʫʘʪʘʮʽʶ 

ʛʘʟʦʧʝʨʝʢʘʯʫʚʘʣʴʥʠʭ ʘʛʨʝʛʘʪʽʚ (ɻʇɸ) ʧʦʣʷʛʘʶʪʴ ʫ ʪʦʤʫ, ʱʦ ʥʘ ʙʘʟʽ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʘʥʘʣʽʟʫ ʧʨʦʮʝʩʽʚ, ʱʦ ʧʨʦʪʽʢʘʶʪʴ ʫ ʢʦʞʥʦʤʫ ʪʠʧʽ ɻʇɸ, 

ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʦʙʠʪʠ ʩʠʩʪʝʤʫ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ (ʊʆ) ʨʽʟʥʠʭ ʨʽʚʥʽʚ ʚʽʜ 

ʧʨʦʬʽʣʘʢʪʠʢʠ ʜʦ ʢʘʧʽʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʫ ʪʘ ʚʢʣʶʯʠʪʠ ʮʶ ʩʠʩʪʝʤʫ ʜʦ ʧʘʩʧʦʨʪʫ 

ʚʠʨʦʙʫ.  

ʎʝ ʙʫʣʦ ʚʪʽʣʝʥʦ ʫ ʛʨʘʬʽʢʠ ʧʣʘʥʦʚʦ-ʧʦʧʝʨʝʜʞʫʚʘʣʴʥʠʭ ʨʝʤʦʥʪʽʚ (ʇʇʈ) ʥʘ 

ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʛʘʟʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʦʚʪʦʨʶʚʘʥʽʩʪʴ ʊʆ ʚ 

ʩʠʩʪʝʤʽ ʇʇʈ ʥʝ ʻ ʦʧʪʠʤʘʣʴʥʦʶ, ʪʘʢ ʷʢ ʫʩʝʨʝʜʥʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʽʚ ʽ 

ʧʨʦʪʽʢʘʶʪʴ ʧʨʦʮʝʩʽʚ ʥʘ ʨʽʚʥʽ ʪʫʨʙʦʘʛʨʝʛʘʪʫ ʚ ʮʽʣʦʤʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʦʛʦ, ʱʦ 

ʨʝʢʦʤʝʥʜʦʚʘʥʘ (ʘʙʦ ʚʩʪʘʥʦʚʣʶʚʘʥʘ) ʧʦʚʪʦʨʶʚʘʥʽʩʪʴ ʟʘʭʦʜʽʚ ʊʆ ʤʦʞʝ ʟʙʽʛʪʠʩʷ ʟ 

ʦʧʪʠʤʘʣʴʥʦʶ ʪʽʣʴʢʠ ʚʠʧʘʜʢʦʚʦ, ʱʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʧʨʘʢʪʠʯʥʦ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʥʠʞʝʥʥʷ ʚʠʨʦʙʥʠʯʠʭ ʚʠʪʨʘʪ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʛʨʘʬʽʢʽʚ ʇʇʈ 

ʜʦʩʷʛʘʻʪʴʩʷ, ʘʣʝ ʧʠʪʘʥʥʷ ʾʭ ʦʧʪʠʤʽʟʘʮʽʾ ʟʘʣʠʰʘʻʪʴʩʷ ʚʽʜʢʨʠʪʠʤ. 

ʉʪʨʘʪʝʛʽʷ ʝʢʩʧʣʫʘʪʘʮʽʾ ʟʘ çʩʪʘʥʦʤè ʧʦʣʷʛʘʻ ʚ ʦʧʪʠʤʽʟʘʮʽʾ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʟʘ 

ʯʘʩʦʤ ʧʨʦʚʝʜʝʥʥʷ, ʩʘʤʦʾ ʧʨʦʮʝʜʫʨʠ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʧʨʠʯʦʤʫ ʫʭʚʘʣʝʥʥʷ 

ʨʽʰʝʥʥʷ ʧʨʦ ʧʨʦʚʝʜʝʥʥʷ ʯʠ ʥʝ ʧʨʦʚʝʜʝʥʥʷ ʨʝʤʦʥʪʥʦ-ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʨʦʙʽʪ 

ʧʨʠʡʤʘʻʪʴʩʷ ʣʠʰʝ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʝʷʢʠʭ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʘʜʝʢʚʘʪʥʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ɻʇɸ.  

ʅʘʡʧʦʚʥʽʰʝ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʥʷ ʝʢʦʥʦʤʽʾ ʚʠʨʦʙʥʠʯʠʭ ʚʠʪʨʘʪ (ʾʭ ʦʧʪʠʤʽʟʘʮʽʶ) 

ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʪʽʣʴʢʠ ʟ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʘʜʘʧʪʠʚʥʠʭ ʩʠʩʪʝʤ 

ʜʽʘʛʥʦʩʪʠʢʠ ʟ ʙʝʟʧʝʨʝʨʚʥʠʤ ʟʘ ʯʘʩʦʤ ʢʦʥʪʨʦʣʝʤ (ʤʦʥʽʪʦʨʠʥʛʦʤ).  

ʆʩʥʦʚʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʤʘʶʪʴ: 

- ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʦʪʨʠʤʘʥʥʷ ʧʦʪʦʯʥʠʭ ʦʮʽʥʦʢ ʩʪʘʨʽʥʥʷ (ʟʥʦʩʫ) ʚʫʟʣʽʚ ʽ ʜʝʪʘʣʝʡ 

ɻʇɸ;  

- ʚʠʷʚʣʷʪʠ ʩʪʫʧʽʥʴ ʨʦʟʚʠʪʢʫ ʭʘʨʘʢʪʝʨʥʠʭ ʜʝʬʝʢʪʽʚ;  

- ʚʠʟʥʘʯʘʪʠ ʟʘʣʠʰʢʦʚʠʡ ʨʝʩʫʨʩ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʫʟʣʽʚ ʽ ʚʩʴʦʛʦ ʘʛʨʝʛʘʪʫ ʚ ʮʽʣʦʤʫ. 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ çʨʝʤʦʥʪʫ ʟʘ ʩʪʘʥʦʤè ɻʇɸ ʨʦʟʨʦʙʣʝʥʦ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʫ ʩʠʩʪʝʤʫ ʚʽʙʨʦʤʦʥʽʪʦʨʠʥʛʫ ʛʘʟʦʧʝʨʝʢʘʯʫʚʘʣʴʥʦʛʦ ʘʛʨʝʛʘʪʫ ʟ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷʤ ʟʘʣʠʰʢʦʚʦʛʦ ʨʝʩʫʨʩʫ.  

ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʙʫʜʴ-ʷʢʠʤʠ ʽʥʰʠʤʠ ʽʩʥʫʶʯʠʤʠ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʩʠʩʪʝʤʘʤʠ 

ʚʦʥʘ ʚʦʣʦʜʽʻ ʫʥʽʢʘʣʴʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʚʠʷʚʣʝʥʥʷ ʜʝʬʝʢʪʽʚ ʪʘ ʟʘʭʠʩʪʫ ʦʙʣʘʜʥʘʥʥʷ.  

ɰʾ ʦʩʥʦʚʥʽ ʤʦʞʣʠʚʦʩʪʽ ʧʦʣʷʛʘʶʪʴ ʫ ʥʘʩʪʫʧʥʦʤʫ:  

- ʧʦʻʜʥʘʥʥʷ ʚ ʩʦʙʽ ʬʫʥʢʮʽʡ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ ʪʘ ʙʝʟʧʝʢʠ ʟ ʤʦʞʣʠʚʦʩʪʷʤʠ 

ʚʠʷʚʣʝʥʥʷ ʜʝʬʝʢʪʽʚ ɻʇɸ ʥʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʾʭ ʨʦʟʚʠʪʢʫ;  

- ʻʜʠʥʠʡ ʧʽʜʭʽʜ ʽ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ, ʦʪʨʠʤʘʥʠʭ ʚ ʘʚʪʦʤʘʪʠʯʥʦʤʫ 

ʘʙʦ ʨʫʯʥʦʤʫ ʨʝʞʠʤʘʭ;  

- ʤʦʞʣʠʚʽʩʪʴ ʤʦʥʽʪʦʨʠʟʘʮʽʾ ʷʢ ʜʝʪʘʣʝʡ, ʱʦ ʦʙʝʨʪʘʶʪʴʩʷ, ʪʘʢ ʽ ʚʫʟʣʽʚ ʟʽ 

ʟʚʦʨʦʪʥʦ-ʧʦʩʪʫʧʘʣʴʥʠʤʠ ʨʫʭʘʤʠ.  

ʇʦʥʷʪʪʷ çʤʦʥʽʪʦʨʠʥʛ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫè ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ɼʉʊʋ ISO 13372:2015 [1]. 
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ʃʽʪʝʨʘʪʫʨʘ: 

1. ɼʉʊʋ ISO 13372:2015 ʄʦʥʽʪʦʨʠʥʛ ʽ ʜʽʘʛʥʦʩʪʠʢʘ ʩʪʘʥʫ ʤʘʰʠʥ. ʉʣʦʚʥʠʢ 
ʪʝʨʤʽʥʽʚ. 

 

ʇʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ: ʜʦʮ. ʢʘʬ. ɸʄɽʊ, ʆ.ʆ. ʇʨʦʢʦʧʝʥʢʦ 
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ʉʦʢʦʣ ʄ.ɺ., ɼɽɸ-ɸ22 ʤʛ  

ʄʆɼɽʃʖɺɸʅʅʗ ɺ ʉɽʈɽɼʆɺʀʑɯ ʄɸʊʃɸɹ ɸʉʀʅʍʈʆʅʅʆɻʆ 

ɽʃɽʂʊʈʆʇʈʀɺʆɼʋ ɺʀʊʗɾʅʆɻʆ ʅɸʉʆʉɸ ʂʆʊʃʆɸɻʈɽɻɸʊʋ 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʥʘʢʦʧʠʯʝʥʦ ʟʥʘʯʥʠʡ ʜʦʩʚʽʜ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʽʥʥʷ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʯʘʩʪʦʪʥʦ-ʨʝʛʫʣʴʦʚʘʥʽ ʝʣʝʢʪʨʦʧʨʠʚʦʜʠ.  

ʄʦʜʝʨʥʽʟʘʮʽʷ ʚʝʥʪʠʣʷʪʦʨʽʚ ʪʘ ʜʠʤʦʩʦʩʽʚ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʯʘʩʪʦʪʥʦʛʦ 

ʨʝʛʫʣʶʚʘʥʥʷ ʻ ʟʘʚʜʘʥʥʷʤ ʜʣʷ ɸʉʋ ʊʇ.  

ʇʨʠ ʮʴʦʤʫ ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʭʦʨʦʰʘ ʤʦʞʣʠʚʽʩʪʴ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʪʘ 

ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʚʧʣʠʚ ʥʘ ʤʝʭʘʥʽʢʦ-ʨʫʭʣʠʚʽ ʤʝʭʘʥʽʟʤʠ 

ʟʥʠʞʫʻʪʴʩʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʤʝʞʽ ʤʽʮʥʦʩʪʽ ʨʫʭʦʤʠʭ ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤʠ 

(ʪʝʨʤʽʥʫ ʩʣʫʞʙʠ ʦʙʣʘʜʥʘʥʥʷ), ʪʠʤ ʩʘʤʠʤ ʥʘʜʽʡʥʽʩʪʴ ʩʠʩʪʝʤʠ ʟʘʛʘʣʦʤ ʟʨʦʩʪʘʻ. 

ɯʤʽʪʘʮʽʡʥʫ ʤʦʜʝʣʴ ʉɸʋ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʧʨʠ ʩʢʘʣʷʨʥʦʤʫ ʢʝʨʫʚʘʥʥʽ ʟ 

ʢʦʤʧʝʥʩʘʮʽʻʶ ʤʦʤʝʥʪʫ ʪʘ ʢʦʚʟʘʥʥʷ (ʨʠʩ. 1) ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʫ ʩʝʨʝʜʦʚʠʱʽ ʄʘʪʣʘʙ 

[1]. 

 
ʈʠʩ. 1 

ʇʦʙʫʜʦʚʘʥʦ ʛʨʘʬʽʢʠ ʧʝʨʝʭʽʜʥʠʭ ʧʨʦʮʝʩʽʚ ʜʣʷ ʯʦʪʠʨʴʦʭ ʤʦʞʣʠʚʠʭ ʨʝʞʠʤʽʚ 

ʨʦʙʦʪʠ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ:  

- ʧʫʩʢ ʥʘ ʤʽʥʽʤʘʣʴʥʫ ʰʚʠʜʢʽʩʪʴ (ʨʠʩ. 2 ʘ);  

- ʧʫʩʢ ʥʘ ʤʘʢʩʠʤʘʣʴʥʫ ʰʚʠʜʢʽʩʪʴ (ʨʠʩ. 2 ʙ);  

- ʧʝʨʝʭʽʜ ʽʟ ʤʽʥʽʤʘʣʴʥʦʾ ʥʘ ʤʘʢʩʠʤʘʣʴʥʫ ʰʚʠʜʢʽʩʪʴ (ʨʠʩ. 2 ʚ); ʧʝʨʝʭʽʜ ʽʟ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʥʘ ʤʽʥʽʤʘʣʴʥʫ ʰʚʠʜʢʽʩʪʴ (ʨʠʩ. 2 ʛ). 
 

 
ʈʠʩ. 2 ʘ 

 
ʈʠʩ. 2 ʙ 

 
ʈʠʩ. 2 ʚ 

 
ʈʠʩ. 2 ʛ 

ʇʨʠʚʽʜ ʟʜʽʡʩʥʶʻ ʧʝʨʝʭʽʜ ʟ ʤʘʢʩʠʤʘʣʴʥʦʾ ʰʚʠʜʢʦʩʪʽ ʥʘ ʤʽʥʽʤʘʣʴʥʫ ʟʘ 2 ʩ, ʱʦ 

ʚʠʟʥʘʯʘʻ ʦʙʨʘʥʘ ʧʦʩʪʽʡʥʘ ʯʘʩʫ ʟʘʜʘʪʯʠʢʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ. 

ʃʽʪʝʨʘʪʫʨʘ: 
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1. ʃʘʟʘʨʻʚ ʖ. ʌ. ɼʦʚʽʜʥʠʢ ʟ MATLAB / ɽʣʝʢʪʨʦʥʥʠʡ ʥʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ ʟ 

ʢʫʨʩʦʚʦʛʦ ʽ ʜʠʧʣʦʤʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ. ï ʂ.: ʅʊʋʋ "ʂʇɯ", 2013. ï 132 c. 

 

ʇʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ: ʜʦʮ. ʢʘʬ. ɸʄɽʊ, ʆ.ʆ. ʇʨʦʢʦʧʝʥʢʦ 
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ɹʦʛʜʘʥʦʚʘ ʊ.ʄ., ɼɽɸ-ɸ23ʤʛ, ɸʊ ñʍʘʨʢʽʚʦʙʣʝʥʝʨʛʦò 

ɸɺʊʆʄɸʊʀɿɸʎɯʗ ɼʆʂʋʄɽʅʊʆʆɹɯɻʋ ʄɯɾ 

ɸʊ çʍɸʈʂɯɺʆɹʃɽʅɽʈɻʆè ʊɸ ʉʇʆɾʀɺɸʏɸʄʀ 

ɽʬʝʢʪʠʚʥʠʡ ʦʙʤʽʥ ʜʦʢʫʤʝʥʪʘʤʠ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ 

ʙʝʟʧʝʨʝʙʽʡʥʦʾ ʨʦʙʦʪʠ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʟʘʜʦʚʦʣʝʥʥʽ ʧʦʪʨʝʙ ʩʧʦʞʠʚʘʯʽʚ. ɿ ʧʦʯʘʪʢʫ 

ʧʘʥʜʝʤʽʾ COVID-19 ʜʦʢʫʤʝʥʪʦʦʙʽʛ ʫ ʚʽʜʜʘʣʝʥʠʭ ʬʦʨʤʘʪʘʭ ʩʪʘʚ ʚʘʞʣʠʚʠʤ ʯʝʨʝʟ 

ʢʘʨʘʥʪʠʥʥʽ ʦʙʤʝʞʝʥʥʷ. ɿʘʚʜʷʢʠ ʜʽʜʞʠʪʘʣʽʟʘʮʽʾ ʜʦʢʫʤʝʥʪʽʚ ʪʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʤ 

ʟʘʩʦʙʘʤ ʢʦʤʫʥʽʢʘʮʽʾ, ʩʧʦʞʠʚʘʯʽ ʤʦʛʣʠ ʟʨʫʯʥʦ ʪʘ ʙʝʟʧʝʯʥʦ ʚʟʘʻʤʦʜʽʷʪʠ ʟ 

ʍʘʨʢʽʚʦʙʣʝʥʝʨʛʦ, ʥʝ ʚʠʭʦʜʷʯʠ ʟ ʜʦʤʫ.  

ʎʝ ʟʥʠʟʠʣʦ ʨʠʟʠʢ ʧʦʰʠʨʝʥʥʷ ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʘ ʟʘʙʝʟʧʝʯʠʣʦ ʙʝʟʧʝʨʝʙʽʡʥʝ 

ʬʫʥʢʮʽʶʚʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ. ʆʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʠʤ ʩʪʘʣʦ ʧʠʪʘʥʥʷ 

ʚʽʜʜʘʣʝʥʠʭ ʟʚʝʨʥʝʥʴ ʫ ʚʦʻʥʥʠʡ ʧʝʨʽʦʜ, ʢʦʣʠ ʧʦʚʽʪʨʷʥʽ ʪʨʠʚʦʛʠ ʪʘ ʦʙʤʝʞʝʥʥʷ ʨʫʭʫ 

ʫʩʢʣʘʜʥʶʶʪʴ ʢʦʥʩʫʣʴʪʘʮʽʾ ʩʧʦʞʠʚʘʯʽʚ ʫ ʨʘʡʦʥʥʠʭ ʚʽʜʜʽʣʘʭ. ʐʚʠʜʢʠʡ ʪʘ ʝʬʝʢʪʠʚʥʠʡ 

ʦʙʤʽʥ ʜʦʢʫʤʝʥʪʘʤʠ ʯʝʨʝʟ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʝʣʝʢʪʨʦʥʥʽ ʢʘʥʘʣʠ ʟʚô̫ ʟʢʫ ʩʪʘʻ 

ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ ʫ ʪʘʢʠʭ ʫʤʦʚʘʭ. 

ʆʜʥʘʢ, ʥʝ ʤʦʞʥʘ ʽʛʥʦʨʫʚʘʪʠ ʜʝʷʢʽ ʥʝʜʦʣʽʢʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʤ 

ʜʦʢʫʤʝʥʪʦʦʙʽʛʦʤ. ʇʦ-ʧʝʨʰʝ, ʮʝ ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʝʣʝʢʪʨʦʥʥʦʛʦ ʧʽʜʧʠʩʫ ʜʣʷ 

ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʘʚʪʝʥʪʠʯʥʦʩʪʽ ʜʦʢʫʤʝʥʪʽʚ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʩʢʣʘʜʥʠʤ ʧʨʦʮʝʩʦʤ ʜʣʷ 

ʜʝʷʢʠʭ ʩʧʦʞʠʚʘʯʽʚ, ʷʢʽ ʥʝ ʤʘʶʪʴ ʜʦʩʪʘʪʥʴʦʛʦ ʨʽʚʥʷ ʚʦʣʦʜʽʥʥʷ ʮʠʬʨʦʚʠʤʠ 

ʪʝʭʥʦʣʦʛʽʷʤʠ.  

ʂʨʽʤ ʪʦʛʦ, ʚ ʫʤʦʚʘʭ ʚʦʻʥʥʦʛʦ ʢʦʥʬʣʽʢʪʫ, ʢʦʣʠ ʤʘʩʦʚʘʥʽ ʨʘʢʝʪʥʽ ʘʪʘʢʠ ʤʦʞʫʪʴ 

ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʧʝʨʝʙʦʾʚ ʫ ʨʦʙʦʪʽ ʤʝʨʝʞʽ, ʩʝʨʚʽʩ ʚʽʜʜʘʣʝʥʦʛʦ ʦʙʤʽʥʫ ʜʦʢʫʤʝʥʪʘʤʠ 

ʤʦʞʝ ʙʫʪʠ ʥʝʜʦʩʪʫʧʥʠʤ ʥʘ ʧʝʚʥʠʡ ʯʘʩ. ʇʨʦʪʝ, ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʡ ʝʣʝʢʪʨʦʥʥʠʡ 

ʜʦʢʫʤʝʥʪʦʦʙʽʛ ʤʘʻ ʟʥʘʯʥʽ ʧʝʨʝʚʘʛʠ, ʦʩʦʙʣʠʚʦ ʢʦʣʠ ʤʠ ʨʦʟʛʣʷʜʘʻʤʦ ʫʩʧʽʰʥʠʡ 

ʧʨʠʢʣʘʜ ʨʦʙʦʪʠ ʟ ʜʦʢʫʤʝʥʪʘʤʠ ʫ ʜʦʜʘʪʢʫ "ɼʽʷ".  

ɿʘʚʜʷʢʠ ʟʘʧʨʦʚʘʜʞʝʥʥʶ ʮʴʦʛʦ ʜʦʜʘʪʢʫ, ʛʨʦʤʘʜʷʥʠ ʋʢʨʘʾʥʠ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʬʦʨʤʫʚʘʪʠ ʪʘ ʥʘʧʨʘʚʣʷʪʠ ʥʝʦʙʭʽʜʥʽ ʜʦʢʫʤʝʥʪʠ ʪʘ ʜʦʚʽʜʢʠ ʜʦ ʜʝʨʞʘʚʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ 

ʩʘʤʦʩʪʽʡʥʦ ʯʝʨʝʟ ʤʝʨʝʞʫ.  

ɿʘ ʘʥʘʣʦʛʽʻʶ ʟ çɼʽʻʶè ʚ ʆʩʦʙʠʩʪʦʤʫ ʢʘʙʽʥʝʪʽ ʍʘʨʢʽʚʦʙʣʝʥʝʨʛʦ ʩʧʦʞʠʚʘʯʽ 

ʤʦʞʫʪʴ ʧʦʜʘʚʘʪʠ ʟʘʷʚʢʠ, ʚʽʜʧʨʘʚʣʷʪʠ ʧʦʢʘʟʠ ʪʘ ʟʚʽʪʠ, ʦʪʨʠʤʫʚʘʪʠ ʧʦʚʽʜʦʤʣʝʥʥʷ ʪʘ 

ʢʦʥʪʨʦʣʶʚʘʪʠ ʩʚʦʾ ʨʘʭʫʥʢʠ ʣʠʰʝ ʫ ʜʝʢʽʣʴʢʘ ʢʣʽʢʽʚ ʫ ʩʚʦʾʭ ʪʝʣʝʬʦʥʘʭ ʘʙʦ 

ʢʦʤʧ'ʶʪʝʨʽ.   

ʊʘʢʠʡ ʧʽʜʭʽʜ ʤʘʻ ʙʘʛʘʪʦ ʧʝʨʝʚʘʛ. ɺʽʥ ʟʥʘʯʥʦ ʟʤʝʥʰʫʻ ʯʘʩ, ʚʠʪʨʘʯʝʥʠʡ ʥʘ 

ʦʙʨʦʙʢʫ ʜʦʢʫʤʝʥʪʽʚ, ʩʧʨʦʱʫʻ ʧʨʦʮʝʩ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʩʧʦʞʠʚʘʯʘʤʠ ʪʘ 

ʍʘʨʢʽʚʦʙʣʝʥʝʨʛʦ ʽ ʟʘʙʝʟʧʝʯʫʻ ʾʭʥʶ ʟʨʫʯʥʽʩʪʴ. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʘʢʪʽʚ ʪʘ ʜʦʚʽʜʦʢ ʘʙʦ 

ʥʘʜʘʥʥʷ ʜʦʢʫʤʝʥʪʽʚ ʩʧʦʞʠʚʘʯʫ ʙʽʣʴʰʝ ʥʝ ʧʦʪʨʽʙʥʦ ʩʪʦʷʪʠ ʚ ʯʝʨʟʽ ʫ ʨʘʡʦʥʥʦʤʫ 

ʚʽʜʜʽʣʽ. ʂʨʽʤ ʪʦʛʦ, ʮʝʡ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʡ ʝʣʝʢʪʨʦʥʥʠʡ ʜʦʢʫʤʝʥʪʦʦʙʽʛ ʟʘʙʝʟʧʝʯʫʻ 

ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʪʦʯʥʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ, ʦʩʢʽʣʴʢʠ ʽʥʬʦʨʤʘʮʽʷ ʤʘʻ ʝʣʝʢʪʨʦʥʥʠʡ ʩʣʽʜ, ʾʾ 

ʤʦʞʥʘ ʣʝʛʢʦ ʚʽʜʩʪʝʞʫʚʘʪʠ ʪʘ ʘʨʭʽʚʫʚʘʪʠ.  

ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʨʘʜʠʮʽʡʥʠʤ ʧʘʧʝʨʦʚʠʤ ʜʦʢʫʤʝʥʪʦʦʙʽʛʦʤ, ʝʣʝʢʪʨʦʥʥʠʡ 

ʜʦʢʫʤʝʥʪʦʦʙʽʛ ʻ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ, ʝʢʦʥʦʤʽʯʥʠʤ ʪʘ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʤ. ɺʽʥ 

ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʧʝʨʫ, ʪʘ ʧʦʢʨʘʱʠʪʠ ʟʘʛʘʣʴʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʧʨʦʮʝʩʫ ʦʙʤʽʥʫ ʜʦʢʫʤʝʥʪʘʤʠ.  

ʆʪʞʝ, ʩʫʯʘʩʥʠʡ ʜʦʢʫʤʝʥʪʦʦʙʽʛ ʚ ʆʩʦʙʠʩʪʦʤʫ ʢʘʙʽʥʝʪʽ ʚʽʜʽʛʨʘʻ ʥʝʟʘʤʽʥʥʫ ʨʦʣʴ 
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ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʙʝʟʧʝʨʝʙʽʡʥʦʛʦ ʬʫʥʢʮʽʶʚʘʥʥʷ ʪʘ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ ʩʧʦʞʠʚʘʯʽʚ, 

ʦʩʢʽʣʴʢʠ ʟʘʙʝʟʧʝʯʫʻ ʟʨʫʯʥʫ ʚʟʘʻʤʦʜʽʶ, ʩʢʦʨʦʯʫʻ ʯʘʩ ʪʘ ʟʫʩʠʣʣʷ, ʪʘ ʩʧʨʠʷʻ 

ʟʙʝʨʝʞʝʥʥʶ ʨʝʩʫʨʩʽʚ. ʇʨʦʜʦʚʞʫʶʯʠ ʨʦʟʚʠʚʘʪʠ ʪʘ ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʡ 

ʝʣʝʢʪʨʦʥʥʠʡ ʜʦʢʫʤʝʥʪʦʦʙʽʛ, ʤʦʞʥʘ ʟʘʙʝʟʧʝʯʠʪʠ ʱʝ ʙʽʣʴʰʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ 

ʥʘʜʽʡʥʽʩʪʴ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʜʣʷ ʚʩʽʭ ʩʪʦʨʽʥ. 

 

ʇʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ: ʜʦʮ. ʢʘʬ. ɸʄɽʊ, ʊ.ʄ. ʌʫʨʩʦʚʦʾ 
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ɻʘʣʘʛʘʥ ʄ.ʉ., ɼɽɸ-ɸ23ʤʛ 

ʆɻʃʗɼ ʈʆɹʆʊʀ ʇʆʂʈʆɺʉʔʂʆɰ ʉɽʉ ʗʂ ʇʈʀʂʃɸɼ 

ɺʀʂʆʈʀʉʊɸʅʅʗ ɺɯɼʅʆɺʃʖɺɸʃʔʅʆɰ ɽʅɽʈɻɽʊʀʂʀ ɼʃʗ ʉʊɸʃʆɻʆ 

ʈʆɿɺʀʊʂʋ ʂʈɸɰʅʀ 

ʇʦʢʨʦʚʩʴʢʘ ʩʦʥʷʯʥʘ ʝʣʝʢʪʨʦʩʪʘʥʮʽʷ (ʉɽʉ) ï ʮʝ ʫʢʨʘʾʥʩʴʢʠʡ ʝʥʝʨʛʝʪʠʯʥʠʡ 

ʧʨʦʻʢʪ, ʷʢʠʡ ʩʪʚʦʨʶʚʘʚʩʷ ʷʢ ʚʘʞʣʠʚʠʡ ʢʨʦʢ ʫ ʥʘʧʨʷʤʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦ 

ʯʠʩʪʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʪʘ ʟʤʝʥʰʝʥʥʷ ʥʝʟʘʣʝʞʥʦʩʪʽ ʢʨʘʾʥʠ ʚʽʜ ʚʫʛʽʣʴʥʠʭ ʨʝʩʫʨʩʽʚ.  

ʈʦʙʦʯʽ ʘʩʧʝʢʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ ʥʘ ʇʦʢʨʦʚʩʴʢʽʡ ʉɽʉ: 

1. ɺʘʞʣʠʚʽʩʪʴ ʇʦʢʨʦʚʩʴʢʦʾ ʉɽʉ ʜʣʷ ʋʢʨʘʾʥʠ. 

ʇʦʢʨʦʚʩʴʢʘ ʉɽʉ ʻ ʢʣʶʯʦʚʠʤ ʢʨʦʢʦʤ ʫ ʧʝʨʝʭʦʜʽ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʚ ʋʢʨʘʾʥʽ. ʎʝʡ ʧʨʦʝʢʪ ʚʠʨʽʰʫʻ ʧʨʦʙʣʝʤʠ 

ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʟʤʝʥʰʝʥʥʷ ʚʠʢʠʜʽʚ ʚʫʛʣʝʮʶ. 

2. ʊʝʭʥʽʯʥʽ ʘʩʧʝʢʪʠ ʇʦʢʨʦʚʩʴʢʦʾ ʉɽʉ.  

ʉʦʥʷʯʥʽ ʙʘʪʘʨʝʾ ʚʩʪʘʥʦʚʣʝʥʽ ʥʘ ʚʝʣʠʯʝʟʥʽʡ ʧʣʦʱʽ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʚʠʩʦʢʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʙʦʨʫ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʝʜʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ 

ʚʠʨʦʙʥʠʮʪʚʽ ʩʦʥʷʯʥʠʭ ʧʘʥʝʣʝʡ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʘʙʽʣʴʥʽʩʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʩʪʘʥʮʽʾ. 

3. ʉʦʮʽʘʣʴʥʽ ʪʘ ʝʢʦʥʦʤʽʯʥʽ ʚʠʛʦʜʠ: 

ʉʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʜʣʷ ʤʽʩʮʝʚʦʛʦ ʥʘʩʝʣʝʥʥʷ ʫ ʙʫʜʽʚʥʠʮʪʚʽ ʪʘ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ ʩʪʘʥʮʽʾ. ɿʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʝʥʝʨʛʽʶ ʜʣʷ ʤʽʩʮʝʚʠʭ ʛʦʩʧʦʜʘʨʩʪʚ ʪʘ 

ʧʽʜʧʨʠʻʤʩʪʚ, ʱʦ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʨʝʛʽʦʥʫ. 

4. ʉʧʨʠʷʥʥʷ ʚʠʢʦʥʘʥʥʶ ʝʥʝʨʛʝʪʠʯʥʠʭ ʮʽʣʝʡ ʋʢʨʘʾʥʠ. 

ʇʦʢʨʦʚʩʴʢʘ ʜʞʝʨʝʣʘ ʩʦʥʷʯʥʦʾ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ ʟʤʽʥʶʻ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ 

ʜʦʩʷʛʥʝʥʥʽ ʮʽʣʝʡ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʝʥʝʨʛʦʥʦʩʽʾʚ, ʚʠʟʥʘʯʝʥʠʭ ʫ 

ʥʘʮʽʦʥʘʣʴʥʠʭ ʩʪʨʘʪʝʛʽʷʭ ʪʘ ʤʽʞʥʘʨʦʜʥʠʭ ʜʦʤʦʚʣʝʥʦʩʪʷʭ. 

5. ɽʢʦʣʦʛʽʯʥʠʡ ʚʥʝʩʦʢ ʪʘ ʟʤʝʥʰʝʥʥʷ ʚʠʢʠʜʽʚ. 

ɿʘʤʽʥʘ ʚʫʛʽʣʴʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʩʦʥʷʯʥʦʶ ʟʤʝʥʰʫʻ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʪʘ 

ʩʢʦʨʦʯʫʻ ʚʧʣʠʚ ʥʘ ʟʤʽʥʫ ʢʣʽʤʘʪʫ. ʎʝʡ ʧʨʦʝʢʪ ʟʤʝʥʰʫʻ ʝʢʦʣʦʛʽʯʥʠʡ ʪʠʩʢ ʥʘ 

ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʪʘ ʧʽʜʪʨʠʤʫʻ ʩʪʽʡʢʽʩʪʴ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ. 

6. ʇʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʚ ʋʢʨʘʾʥʽ. 

ʋʩʧʽʭ ʇʦʢʨʦʚʩʴʢʦʾ ʩʦʥʷʯʥʦʾ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ ʤʦʞʝ ʚʽʜʢʨʠʪʠ ʜʚʝʨʽ ʜʣʷ ʽʥʰʠʭ 

ʧʦʜʽʙʥʠʭ ʧʨʦʝʢʪʽʚ ʫ ʨʽʟʥʠʭ ʯʘʩʪʠʥʘʭ ʢʨʘʾʥʠ. ʈʦʟʚʠʪʦʢ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʤʦʞʝ 

ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʘʙʽʣʴʥʝ ʪʘ ʥʝʚʠʯʝʨʧʥʝ ʜʞʝʨʝʣʦ ʝʥʝʨʛʽʾ ʜʣʷ ʤʘʡʙʫʪʥʽʭ ʧʦʢʦʣʽʥʴ.  

ʃʽʪʝʨʘʪʫʨʘ: 

1.ʇʨʦʻʢʪ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʤʘʩʰʪʘʙʫ: ɼʊɽʂ ʟʘʧʫʩʪʠʚ ʇʦʢʨʦʚʩʴʢʫ ʉɽʉ 

ʧʦʪʫʞʥʽʩʪʶ 240 ʄɺʪ. ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://dtek.com/media-center/news/proekt-

evropeyskogo-masshtabu-dtek-zapustiv-pokrovsku-ses-potuzhnistyu-240-mvt/  

2. ʇʦʢʨʦʚʩʴʢʘ ʉɽʉ. ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://uk.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BA%D1%80%D0%BE%D0%B2

%D1%81%D1%8C%D0%BA%D0%B0_%D0%A1%D0%95%D0%A1  

3. ʇʨʦʻʢʪ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʤʘʩʰʪʘʙʫ: ʉɽʉ ʇʦʢʨʦʚʩʴʢʘ ʧʦʪʫʞʥʽʩʪʶ 240 ʄɺʪ. 

ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://www.siemens.com/ua/uk/kompaniya/realizovani-

proekty/infrastructure/pokrovska-ses.html  

ʇʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ: ʜʦʮ. ʢʘʬ. ɸʄɽʊ, ʊ.ʄ. ʌʫʨʩʦʚʦʾ 

https://dtek.com/media-center/news/proekt-evropeyskogo-masshtabu-dtek-zapustiv-pokrovsku-ses-potuzhnistyu-240-mvt/
https://dtek.com/media-center/news/proekt-evropeyskogo-masshtabu-dtek-zapustiv-pokrovsku-ses-potuzhnistyu-240-mvt/
https://uk.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BA%D1%80%D0%BE%D0%B2%D1%81%D1%8C%D0%BA%D0%B0_%D0%A1%D0%95%D0%A1
https://uk.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BA%D1%80%D0%BE%D0%B2%D1%81%D1%8C%D0%BA%D0%B0_%D0%A1%D0%95%D0%A1
https://www.siemens.com/ua/uk/kompaniya/realizovani-proekty/infrastructure/pokrovska-ses.html
https://www.siemens.com/ua/uk/kompaniya/realizovani-proekty/infrastructure/pokrovska-ses.html
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ʃʫʢʘ ʅ. ʆ., ɼɽɸ-ɸ23ʤʛ 

ʅɽʁʈʆʄɽʈɽɾɽɺɽ ʋʇʈɸɺʃɯʅʅʗ ʄɽʍɸʅɯɿʄʆʄ ʇɽʈɽʄɯʑɽʅʅʗ 

ʄʆʉʊɸ ʄʆʉʊʆɺʆɻʆ ʂʈɸʅʋ 

ɺʩʪʫʧ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ ʚ ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʽʥʥʷ ʻ ʥʦʚʠʤ 

ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ, ʷʢʠʡ ʜʝʜʘʣʽ ʰʠʨʰʝ ʨʦʟʚʠʚʘʻʪʴʩʷ, ʪʦʤʫ ʪʝʤʘ ʨʦʙʦʪʠ ʻ 

ʘʢʪʫʘʣʴʥʦʶ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʩʠʥʪʝʟ ʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʥʝʡʨʦʤʝʨʝʞʝʚʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʤʝʭʘʥʽʟʤʦʤ ʧʝʨʝʤʽʱʝʥʥʷ ʤʦʩʪʘ 

ʤʦʩʪʦʚʦʛʦ ʢʨʘʥʫ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ɼʣʷ ʫʧʨʘʚʣʽʥʥʷ ʤʝʭʘʥʽʟʤʦʤ ʧʝʨʝʤʽʱʝʥʥʷ 

ʤʦʩʪʘ ʤʦʩʪʦʚʦʛʦ ʢʨʘʥʫ ʚʠʙʨʘʥʦ ʩʠʩʪʝʤʫ ʧʽʜʣʝʛʣʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ, ʷʢʘ ʤʘʻ 2 ʢʦʥʪʫʨʠ: 

ʩʪʨʫʤʫ ʽ ʰʚʠʜʢʦʩʪʽ. ʈʦʟʨʦʙʣʝʥʘ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʩʠʩʪʝʤʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʧʝʨʝʯʥʠʭ 

ʨʦʟʛʦʡʜʫʚʘʥʴ ʚʘʥʪʘʞʫ ʽ ʧʨʦʚʝʜʝʥʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʜʚʦʤʘʩʦʚʦʾ ʩʠʩʪʝʤʠ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʝʨʝʭʽʜʥʽ ʧʨʦʮʝʩʠ ʚ 

ʩʠʩʪʝʤʽ ʤʘʶʪʴ ʢʦʣʠʚʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʜʦʚʽʣʴʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʩʠʩʪʝʤʠ ʚʠʢʦʥʘʥʦ ʩʠʥʪʝʟ 

ʥʝʡʨʦʨʝʛʫʣʷʪʦʨʘ NN Predictive Controller, 

ʨʝʘʣʽʟʦʚʘʥʦʛʦ ʚ ʧʘʢʝʪʽ ʧʨʠʢʣʘʜʥʠʭ 

ʧʨʦʛʨʘʤ Neural Network Toolbox ʩʠʩʪʝʤʠ 

MATLAB.  ʉʭʝʤʘ ʤʦʜʝʣʽ ʥʝʡʨʦʤʝʨʝʞʝʚʦʾ ʩʠʩʪʝʤʠ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 1. ʅʘ ʨʠʩ. 2 

ʟʦʙʨʘʞʝʥʦ ʩʭʝʤʫ ʧʽʜʩʠʩʪʝʤʠ Subsystem, ʪʦʙʪʦ ʤʦʜʝʣʽ ʦʙ'ʻʢʪʫ ʫʧʨʘʚʣʽʥʥʷ. 

ʈʠʩ. 2. ʉʭʝʤʘ ʤʦʜʝʣʽ ʦʙôʻʢʪʫ ʫʧʨʘʚʣʽʥʥʷ 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʝʡʨʦʤʝʨʝʞʝʚʘ ʩʠʩʪʝʤʘ ʟʘʜʦʚʦʣʴʥʷʻ 

ʚʠʤʦʛʘʤ, ʷʢʽ ʧʨʝʜôʷʚʣʷʶʪʴʩʷ ʜʦ ʩʫʯʘʩʥʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ. 

ɺʠʩʥʦʚʢʠ. ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʽ ʧʨʘʢʪʠʯʥʘ ʮʽʥʥʽʩʪʴ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʚ ʨʦʟʨʦʙʮʽ ʥʦʚʦʾ 

ʥʝʡʨʦʤʝʨʝʞʝʚʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʤʝʭʘʥʽʟʤʦʤ ʧʝʨʝʤʽʱʝʥʥʷ ʤʦʩʪʘ ʤʦʩʪʦʚʦʛʦ ʢʨʘʥʫ, 

ʷʢʘ ʤʘʻ ʚʠʩʦʢʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. 

ʃ̔ʪʝʨʘʪʫʨʘ: 

ʊʝʭʥʦʣʦʛʽʾ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ ʽ ʥʝʯʽʪʢʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʚ ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʽʥʥʷ: 

ʧʽʜʨʫʯ. ʜʣʷ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʩʧʝʮ. 151 ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʪʘ ʢʦʤʧôʶʪʝʨʥʦ-

ʽʥʪʝʛʨʦʚʘʥʽ ʪʝʭʥʦʣʦʛʽʾ / ɻ.ɯ. ʂʘʥʶʢ ʽ ʽʥ. ï ʍʘʨʢʽʚ: ɼʨʫʢʘʨʥʷ ʄʘʜʨʠʜ, 2020. ï 306 ʩ. 

____________________________________________________________________________ 

ʇʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ: ʜʦʮ. ʢʘʬ. ɸʄɽʊ, ʊ.ʖ. ɺʘʩʠʣʝʮʴ 

Wm

In1

In2

Out1

Subsystem

Random 

Reference

Plant

Output

Reference

Control

Signal

Optim.

NN

Model

NN Predictive Controller

ʈʠʩ. 1. ʉʭʝʤʘ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʟ  

ʥʝʡʨʦʨʝʛʫʣʷʪʦʨʦʤ NN Predictive Controller 

 

Id
Ed

Md

1

Out1

Wd

UI

kn

Ta.s+1

1

kie.s

1

s
1

Jm.s

1

Jd*kd.s

1

Ta.s+1

1/(2*Tmt)

Tmt.s+1

c

s

P

MyMd

Mcb

kd
1/kd1/kt

kpe2

In2

1

In1



   

  47 

 

ʌʦʤʝʥʢʦ ɸ. ɺ., ɼɽɸ-ɸ23ʤʛ 

ʉʀʉʊɽʄɸ ʋʇʈɸɺʃɯʅʅʗ ʄɽʍɸʅɯɿʄʆʄ ʇɽʈɽʄɯʑɽʅʅʗ ɺɯɿʂɸ 

ʄʆʉʊʆɺʆɻʆ ʂʈɸʅʋ ɿ FUZZY-ʈɽɻʋʃʗʊʆʈʆʄ 

ɺʩʪʫʧ. ʅʝʯʽʪʢʝ ʫʧʨʘʚʣʽʥʥʷ ʻ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʘʢʪʠʚʥʠʭ ʽ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʽʚ 

ʧʨʠʢʣʘʜʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʦʙʣʘʩʪʽ ʫʧʨʘʚʣʽʥʥʷ ʽ ʫʭʚʘʣʝʥʥʷ ʨʽʰʝʥʴ, ʪʦʤʫ ʪʝʤʘ ʨʦʙʦʪʠ ʻ 

ʘʢʪʫʘʣʴʥʦʶ.  

ʄʝʪʘ ʨʦʙʦʪʠ. ʉʠʥʪʝʟ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʜʚʦʤʘʩʦʚʦʶ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʦʶ ʩʠʩʪʝʤʦʶ 

ʤʝʭʘʥʽʟʤʫ ʧʝʨʝʤʽʱʝʥʥʷ ʚʽʟʢʘ ʤʦʩʪʦʚʦʛʦ ʢʨʘʥʫ ʟ FUZZY-ʨʝʛʫʣʷʪʦʨʦʤ, ʱʦ ʤʘʻ ʚʠʩʦʢʽ 

ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ɼʣʷ ʩʠʥʪʝʟʫ ʥʝʯʽʪʢʦʾ ʩʠʩʪʝʤʠ ʚʠʢʦʨʠʩʪʘʥʠʡ 

ʧʘʢʝʪ ʧʨʠʢʣʘʜʥʠʭ ʧʨʦʛʨʘʤ Fuzzy Logic Toolbox ʩʠʩʪʝʤʠ MATLAB. ʉʭʝʤʘ ʤʦʜʝʣʽ 

ʜʚʦʤʘʩʦʚʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʝʣʝʢʪʨʦʧʨʠʚʦʜʦʤ ʤʝʭʘʥʽʟʤʫ ʧʝʨʝʤʽʱʝʥʥʷ ʚʽʟʢʘ ʤʦʩʪʦʚʦʛʦ 

ʢʨʘʥʘ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ.1. 

ʈʠʩ. 1. ʉʭʝʤʘ ʤʦʜʝʣʽ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʤʝʭʘʥʽʟʤʦʤ 

ʧʝʨʝʤʽʱʝʥʥʷ ʚʽʟʢʘ ʤʦʩʪʦʚʦʛʦ ʢʨʘʥʘ ʟ FUZZY-ʨʝʛʫʣʷʪʦʨʦʤ 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʟ FUZZY-ʨʝʛʫʣʷʪʦʨʦʤ ʧʦʙʫʜʦʚʘʥʘ ʪʘʢʠʤ ʯʠʥʦʤ. ʅʘ ʚʭʦʜʠ ʬʘʟʟʽ-

ʨʝʛʫʣʷʪʦʨʘ ʧʦʜʘʻʪʴʩʷ ʧʦʤʠʣʢʘ ʨʝʛʫʣʶʚʘʥʥʷ ( )te  ʤʽʞ ʟʘʜʘʥʠʤ ʟʥʘʯʝʥʥʷʤ ʰʚʠʜʢʦʩʪʽ 

ʦʙʝʨʪʘʥʥʷ ʽ ʰʚʠʜʢʽʩʪʶ ʦʙʝʨʪʘʥʥʷ ʤʝʭʘʥʽʟʤʫ ʽ ʤʦʤʝʥʪ ʧʨʫʞʥʦʩʪʽ (ʪʦʯʥʽʰʝ ï ʨʽʟʥʠʮʷ ʤʽʞ 

ʤʦʤʝʥʪʦʤ ʧʨʫʞʥʦʩʪʽ ʽ ʤʦʤʝʥʪʦʤ ʩʪʘʪʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ) ʚ ʢʽʥʝʤʘʪʠʯʥʦʤʫ ʣʘʥʮʶʟʽ 

ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ. ɿʘ ʜʦʧʦʤʦʛʦʶ FUZZY-ʨʝʛʫʣʷʪʦʨʘ ʬʦʨʤʫʻʪʴʩʷ ʫʧʨʘʚʣʷʶʯʘ ʜʽʷ ( )U t  ʥʘ 

ʜʠʥʘʤʽʯʥʫ ʩʠʩʪʝʤʫ. ʇʨʠ ʩʠʥʪʝʟʽ ʥʝʯʽʪʢʦʾ ʩʠʩʪʝʤʠ ʚʠʟʥʘʯʝʥʽ ʚʭʽʜʥʽ ʽ ʚʠʭʽʜʥʽ ʣʽʥʛʚʽʩʪʠʯʥʽ 

ʟʤʽʥʥʽ ʽ ʾʭ ʪʝʨʤ-ʤʥʦʞʠʥʠ. ʉʢʣʘʜʝʥʦ ʙʘʟʫ ʧʨʘʚʠʣ ʥʝʯʽʪʢʠʭ ʧʨʦʜʫʢʮʽʡ ʚʠʜʫ çʷʢʱʦéʪʦè. 

ʐʣʷʭʦʤ ʚʘʨʽʶʚʘʥʥʷ ʪʠʧʫ ʽ ʧʘʨʘʤʝʪʨʽʚ ʬʫʥʢʮʽʡ ʧʨʠʥʘʣʝʞʥʦʩʪʽ, ʜʽʘʧʘʟʦʥʫ ʾʭ ʟʤʽʥʠ, 

ʩʠʥʪʝʟʦʚʘʥʦ FUZZY-ʨʝʛʫʣʷʪʦʨ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʧʦʥʠʟʠʪʠ ʜʠʥʘʤʽʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ ʩʠʩʪʝʤʽ. 

ɺʠʩʥʦʚʢʠ. ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʚ ʨʦʟʨʦʙʮʽ ʥʦʚʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ 

ʜʚʦʤʘʩʦʚʦʶ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʦʶ ʩʠʩʪʝʤʦʶ ʤʝʭʘʥʽʟʤʫ ʧʝʨʝʤʽʱʝʥʥʷ ʚʽʟʢʘ ʤʦʩʪʦʚʦʛʦ ʢʨʘʥʘ ʟ 

FUZZY-ʨʝʛʫʣʷʪʦʨʦʤ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʦʷʢʽʩʥʝ ʨʝʛʫʣʶʚʘʥʥʷ. 

ʃʽʪʝʨʘʪʫʨʘ: 

1. ʊʝʭʥʦʣʦʛʽʾ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ ʽ ʥʝʯʽʪʢʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʚ ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʽʥʥʷ: 

ʧʽʜʨʫʯ. ʜʣʷ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʩʧʝʮ. 151 ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʪʘ ʢʦʤʧôʶʪʝʨʥʦ-ʽʥʪʝʛʨʦʚʘʥʽ 

ʪʝʭʥʦʣʦʛʽʾ / ɻ.ɯ. ʂʘʥʶʢ ʽ ʽʥ. ï ʍʘʨʢʽʚ : ɼʨʫʢʘʨʥʷ ʄʘʜʨʠʜ, 2020. ï 306 ʩ. 

ʇʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ: ʜʦʮ. ʢʘʬ. ɸʄɽʊ, ʊ.ʖ. ɺʘʩʠʣʝʮʴ 
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ʇʨʠʜʚʦʨʦʚ ʉ.ʉ., ɼʨʦʟʜ ɺ.ɸ. 

ɼʆʉʃɯɼɾɽʅʅʗ ʇʆʂɸɿʅʀʂɯɺ ʅɸɼɯʁʅʆʉʊɯ ɽʃɽʂʊʈʆʆɹʃɸɼʅɸʅʅʗ 

ʆʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʠʤ ʻ ʟʘʚʜʘʥʥʷ ʥʘʜʽʡʥʦʾ ʪʘ ʙʝʟʧʝʯʥʦʾ ʨʦʙʦʪʠ ʝʥʝʨʛʦʙʣʦʢʽʚ 

ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ. 

ʆʩʦʙʣʠʚʽʩʪʶ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʻ ʡʦʛʦ ʙʝʟʧʝʨʝʨʚʥʽʩʪʴ ʪʘ 

ʥʝʤʦʞʣʠʚʽʩʪʴ ʩʢʣʘʜʫʚʘʥʥʷ ʧʨʦʜʫʢʮʽʾ. ʊʦʤʫ ʧʨʠ ʦʮʽʥʮʽ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʝʣʝʢʪʨʦʚʠʨʦʙʥʠʮʪʚʘ ʦʩʥʦʚʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʻ ʥʘʜʽʡʥʽʩʪʴ ʨʦʙʦʪʠ ʦʩʥʦʚʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ, ʭʦʯʘ ʮʽʣʢʦʤ ʦʯʝʚʠʜʥʦ, ʱʦ ʨʝʰʪʘ ʚʩʽʭ ʧʦʢʘʟʥʠʢʽʚ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʠʨʦʙʥʠʮʪʚʘ, ʪʘʢʽ ʷʢ ʧʠʪʦʤʘ ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ, ʧʨʠʨʽʩʪ ʚʩʪʘʥʦʚʣʝʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʪʘ ʽʥʰʽ, 

ʥʝ ʧʦʚʠʥʥʽ ʧʨʦʪʠʩʪʘʚʣʷʪʠʩʷ ʥʘʜʽʡʥʦʩʪʽ. 

ʆʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʥʘʜʽʡʥʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʛʝʥʝʨʘʮʽʾ ʪʘ ʝʣʝʤʝʥʪʽʚ ʧʝʨʝʜʘʯʽ ʪʘ 

ʨʦʟʧʦʜʽʣʫ ʝʥʝʨʛʽʾ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʧʦʨʫʰʝʥʥʷ ʮʠʭ ʜʚʦʭ ʝʣʝʤʝʥʪʽʚ ʤʦʞʝ 

ʚʠʢʣʠʢʘʪʠ ʥʝʛʘʪʠʚʥʽ ʷʚʠʱʘ, ʱʦ ʧʝʨʝʚʝʨʰʫʶʪʴ ʟʘ ʤʘʩʰʪʘʙʘʤʠ ʟʙʠʪʢʠ ʚʽʜ ʧʦʨʫʰʝʥʴ 

ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʷ ʦʙ'ʻʢʪʽʚ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ, ʷʢʽ ʥʦʩʷʪʴ ʣʦʢʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ. 

ʇʨʠ ʘʥʘʣʽʟʽ ʪʘ ʢʽʣʴʢʽʩʥʽʡ ʦʮʽʥʮʽ ʥʘʜʽʡʥʦʩʪʽ ʝʥʝʨʛʦʦʙʣʘʜʥʘʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʘʢʽ 

ʧʦʢʘʟʥʠʢʠ ʥʘʜʽʡʥʦʩʪʽ: 

ʂɻ= ʊʈ / (ʊʈ + ʊʅ.ʇ) Ŀ 100%, 

ʜʝ: ʊʈ ï ʩʫʤʘʨʥʠʡ ʯʘʩ ʨʦʙʦʪʠ, ʛʦʜ; ʊʅ.ʇ ï ʩʫʤʘʨʥʠʡ ʯʘʩ ʧʦʟʘʧʣʘʥʦʚʦʛʦ 

(ʘʚʘʨʽʡʥʦʛʦ) ʧʨʦʩʪʦʶ, ʛʦʜ; 

ʢʦʝʬʽʮʽʻʥʪ ʘʚʘʨʽʡʥʦʩʪʽ: 

ʂɸɺ = ʊʅ.ʇ (ɸɺ)( ʊʅ.ʇ (ɸɺ) + ʊʈ) Ŀ 100%; ʂɸɺ = (1-ʂɻ) Ŀ 100%; 

ʢʦʝʬʽʮʽʻʥʪ ʦʧʝʨʘʪʠʚʥʦʾ ʛʦʪʦʚʥʦʩʪʽ: 

ʂʆ.ɻ=( ʊʈ +ʊʈɽɿ)/ʊʂĿ100%, 

ʜʝ: ʊʈɽɿ ï ʩʫʤʘʨʥʠʡ ʯʘʩ ʧʨʦʩʪʦʶ ʦʙʣʘʜʥʘʥʥʷ ʚ ʨʝʟʝʨʚʽ ʟʘ ʜʠʩʧʝʪʯʝʨʩʴʢʠʤ ʛʨʘʬʽʢʦʤ; ʊʂ 

 ï ʘʥʘʣʽʟʦʚʘʥʠʡ ʢʘʣʝʥʜʘʨʥʠʡ ʧʝʨʽʦʜ (1 ʨʽʢ = 8760 ʛʦʜ); 

- ʂʦʝʬʽʮʽʻʥʪ ʨʦʙʦʯʦʛʦ ʯʘʩʫ: 

ʂʈ= ʊ/ʊʂ Ŀ 100%; 

 - ʂʦʝʬʽʮʽʻʥʪ ʥʝʧʣʘʥʦʚʠʭ ʧʨʦʩʪʦʾʚ (ʥʝʚʠʢʦʨʠʩʪʘʥʥʷ ʢʘʣʝʥʜʘʨʥʦʛʦ ʯʘʩʫ ʯʝʨʝʟ 

ʥʝʧʣʘʥʦʚʽ ʧʨʦʩʪʦʾ): 

ʊʅ.ʇ = ʊʅ.ʇ /ʊʂĿ 100%; 

 - ʂʦʝʬʽʮʽʻʥʪ ʧʣʘʥʦʚʠʭ ʧʨʦʩʪʦʾʚ: 

ʂʇʃ = ʊʇʃ / ʊʂ Ā100% 

ʜʝ: ʊʇʃ ï ʯʘʩ ʧʣʘʥʦʚʦʛʦ ʧʨʦʩʪʦʶ, ʛʦʜ; 

- ʂʦʝʬʽʮʽʻʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦʾ ʧʦʪʫʞʥʦʩʪʽ: 

ʂʋʉʊ = ɽ/(Nʅʆʄ Ŀ ʊʂ) Ŀ 100%, 

ʜʝ: ɽ ï ʚʠʨʦʙʣʝʥʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʷ; Nʅʆʄ ï ʥʦʤʽʥʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ; 

 - ʥʘʧʨʘʮʶʚʘʥʥʷ ʥʘ ʚʽʜʤʦʚʫ, ʛʦʜ: 

ʊ0= ʊʈ/n, 

ʜʝ: n ï ʢʽʣʴʢʽʩʪʴ ʚʽʜʤʦʚ; 

 - ʧʘʨʘʤʝʪʨ ʧʦʪʦʢʫ ʚʽʜʤʦʚ (ʚʠʟʥʘʯʘʶʪʴ ʫ ʨʦʟʨʘʭʫʥʢʫ 1000 ʘʙʦ 10000 ʛʦʜ): 

ɤ= n/TP. 
 

_______________________________________________________________________________________________________ 
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ʂʨʘʤʘʨʝʥʢʦ ʖ.ʆ., ɹʣʠʟʥʠʯʝʥʢʦ ɻ.ʉ. 

ɼʆʉʃɯɼɾɽʅʅʗ ʂʈʀʊɽʈɯʖ ʆʇʊʀʄɸʃʔʅʆɻʆ ʋʇʈɸɺʃɯʅʅʗ 

ɽʅɽʈɻʆɹʃʆʂʆʄ ɽʃɽʂʊʈʆʉʊɸʅʎɯʁ 

ʉʧʝʮʠʬʽʢʘ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʥʘ ʩʫʯʘʩʥʠʭ ʝʥʝʨʛʦʫʩʪʘʥʦʚʢʘʭ 

ʫʥʝʤʦʞʣʠʚʣʶʻ ʾʾ ʟʘʧʘʩ. ʊʦʤʫ ʥʝʚʠʢʦʥʘʥʥʷ ʜʠʩʧʝʪʯʝʨʩʴʢʦʛʦ ʛʨʘʬʽʢʘ ʜʘʥʠʤ 

ʝʥʝʨʛʦʙʣʦʢʦʤ ʩʧʨʠʯʠʥʷʻ ʟʘʤʽʱʝʥʥʷ ʡʦʛʦ ʽʥʰʠʤʠ ʝʥʝʨʛʦʙʣʦʢʘʤʠ ʜʘʥʦʾ ɽʉ ʯʠ 

ʝʥʝʨʛʦʩʠʩʪʝʤʠ.  

ʇʨʠʨʦʜʥʦ, ʱʦ ʡ ʨʦʟʧʦʜʽʣ ʥʘʚʘʥʪʘʞʝʥʥʷ ʙʫʣʦ ʦʧʪʠʤʘʣʴʥʠʤ ʟ ʧʦʛʣʷʜʫ ʢʨʠʪʝʨʽʶ 

ʝʥʝʨʛʦʩʠʩʪʝʤʠ, ʪʦ ʧʦʨʫʰʝʥʥʷ ʛʨʘʬʽʢʘ ʚʝʜʝ ʜʦ ʚʪʨʘʪʠ ʝʢʩʪʨʝʤʫʤʫ, ʭʦʯʘ ʟ 

ʚʥʫʪʨʽʰʥʴʦʾ ʩʢʣʘʜʦʚʦʾ ʜʣʷ ʢʨʠʪʝʨʽʶ ʝʥʝʨʛʦʙʣʦʢʘ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʠʛʨʘʰʫ. 

 ɼʦʮʽʣʴʥʦ ʙʫʣʦ ʙ ʟʘʨʘʭʫʚʘʪʠ ʮʽ ʚʪʨʘʪʠ ʜʦ ʟʦʚʥʽʰʥʴʦʾ ʩʢʣʘʜʦʚʦʾ ʢʨʠʪʝʨʽʶ 

ʝʥʝʨʛʦʙʣʦʢʫ. ʊʘʢ, ʷʢʱʦ ʟʤʽʥʘ ʚʥʫʪʨʽʰʥʴʦʾ ʩʢʣʘʜʦʚʦʾ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʦʨʫʰʝʥʥʷ 

ʜʦʨʽʚʥʶʻ ȹW1, ʘ ʟʦʚʥʽʰʥʴʦʾ ȹW2, ʪʦ ʟʤʽʥʘ ʢʨʠʪʝʨʽʶ ȹW=ȹW1+ȹW2. ɺʦʯʝʚʠʜʴ, ʱʦ ʟ 

ʦʧʪʠʤʘʣʴʥʦʤʫ ʨʦʟʧʦʜʽʣʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ȹW2<0 ʽ ȹW<0, ʪʦʙʪʦ.  

ʇʦʨʫʰʝʥʥʷ ʜʠʩʧʝʪʯʝʨʩʴʢʦʛʦ ʛʨʘʬʽʢʘ ʥʝ ʧʦʚʠʥʥʦ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʠʛʨʘʰʫ ʜʣʷ 

ʝʥʝʨʛʦʙʣʦʢʫ. 

ʆʮʽʥʢʫ ʚʝʣʠʯʠʥʠ ȹW2 ʤʦʞʥʘ ʟʨʦʙʠʪʠ, ʥʘʧʨʠʢʣʘʜ, ʫ ʚʠʛʣʷʜʽ ʰʪʨʘʬʫ ʟʘ 

ʧʦʨʫʰʝʥʥʷ ʛʨʘʬʽʢʘ: 

ȹW=ȹW2 (ȹN, ŮȹN, N*, ɚ(ȹN))    (1) 

ʜʝ N = NN * ï ʚʝʣʠʯʠʥʘ ʧʦʨʫʰʝʥʥʷ ʛʨʘʬʽʢʘ; N* ï ʟʘʜʘʥʝ ʟʘ ʜʠʩʧʝʪʯʝʨʩʴʢʠʤ 

ʛʨʘʬʽʢʦʤ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʣʷ ʝʥʝʨʛʦʙʣʦʢʫ; N ï ʧʦʪʦʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ; Ů ï ʢʦʝʬʽʮʽʻʥʪ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ɽʉ; ɚ(ȹN) ï ʚʝʣʠʯʠʥʘ ʰʪʨʘʬʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ȹW2 ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʨʝʟʝʨʚʫ ʧʦʪʫʞʥʦʩʪʽ, ʷʢʦʩʪʽ ʮʴʦʛʦ 

ʨʝʟʝʨʚʫ ʪʦʱʦ. ʋ ʥʘʡʧʨʦʩʪʽʰʠʭ ʚʠʧʘʜʢʘʭ. ʅʘ ʧʨʘʢʪʠʮʽ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʤʝʪʦʜʠʢʘ 

ʩʪʫʧʽʥʯʘʩʪʦʾ ʘʧʨʦʢʩʠʤʘʮʽʾ ʬʫʥʢʮʽʾ: 

     (2) 

ʉʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʘ ʧʦʤʠʣʢʘ ʚʽʜʭʠʣʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ ʟʘʜʘʥʦʛʦ 

ʜʠʩʧʝʪʯʝʨʩʴʢʦʛʦ ʛʨʘʬʽʢʘ: 
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ʜʝ t0 ï ʤʦʤʝʥʪ ʧʦʯʘʪʢʫ ʨʦʙʦʪʠ ʝʥʝʨʛʦʙʣʦʢʫ; ʊ ï ʧʝʨʽʦʜ ʦʙʯʠʩʣʝʥʥʷ ʢʨʠʪʝʨʽʶ. 

ɿʦʚʥʽʰʥʶ ʩʢʣʘʜʦʚʫ ʤʦʞʥʘ ʚʨʘʭʫʚʘʪʠ ʷʢ ʟʤʽʥʫ ʚʽʜʧʫʱʝʥʦʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ: 

  (4) 

ʜʝ Nʉʅ ï ʚʠʪʨʘʪʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʥʘ ʚʣʘʩʥʽ ʧʦʪʨʝʙʠ. 

ʅʝʦʙʭʽʜʥʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʷ, ʷʢʘ ʤʘʻ ʙʫʪʠ ʚʠʨʦʙʣʝʥʘ ʟʘ ʜʠʩʧʝʪʯʝʨʩʴʢʠʤ 

ʛʨʘʬʽʢʦʤ ʟʘ ʯʘʩ ʊ, ʜʦʨʽʚʥʶʻ: 

ɽ*       (2.5) 

ʊʦʜʽ ȹɽ=ɽ-ɽ*, ʜʝ ȹɽ ï ʧʦʨʫʰʝʥʥʷ ʛʨʘʬʽʢʘ ʚʽʜʧʫʱʝʥʦʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʟʘ ʧʝʨʽʦʜ ʊ. 
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 ʆʪʞʝ, ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʟʦʚʥʽʰʥʴʦʾ ʩʢʣʘʜʦʚʦʾ ʢʨʠʪʝʨʽʶ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ ʝʥʝʨʛʦʙʣʦʢʦʤ ʥʝʦʙʭʽʜʥʦ ʧʨʦʛʥʦʟʫʚʘʪʠ ʜʠʩʧʝʪʯʝʨʩʴʢʠʡ ʛʨʘʬʽʢ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʙʣʦʢʫ ʪʘ ʨʦʟʤʽʨ ʰʪʨʘʬʫ ʟʘ ʡʦʛʦ ʧʦʨʫʰʝʥʥʷ. 
______________________________________________________________________________________________________ 

ʇʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ: ʧʨʦʬ. ʢʘʬ. ɸʄɽʊ, ɻ.ɯ. ʂʘʥʶʢʘ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



   

  51 

 

ʆʚʯʘʨʦʚ ʆ.ʆ., ʂʘʥʶʢ ʄ.ɻ. 

ʆʎɯʅʂɸ ʗʂʆʉʊɯ ɸʉʂ ɿɸ ɯʅʌʆʈʄɸʎɯʁʅʀʄ ʂʈʀʊɽʈɯɭʄ 

ɯʥʬʦʨʤʘʮʽʡʥʦʶ ʧʨʦʧʫʩʢʥʦʶ ʟʜʘʪʥʽʩʪʶ ʢʘʥʘʣʫ ʫʧʨʘʚʣʽʥʥʷ ʥʘʟʠʚʘʶʪʴ 

ʤʘʢʩʠʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʘ ʤʦʞʝ ʙʫʪʠ ʧʝʨʝʜʘʥʘ ʚ ʦʜʠʥʠʮʶ ʯʘʩʫ ʮʠʤ 

ʢʘʥʘʣʦʤ. ʇʦʟʥʘʯʠʤʦ ʯʝʨʝʟ ʽʥʬʦʨʤʘʮʽʡʥʫ ʧʨʦʧʫʩʢʥʫ ʟʜʘʪʥʽʩʪʴ ʢʘʥʘʣʫ ʽ ʟʥʘʡʜʝʤʦ ʜʣʷ 

ʥʝʾ ʨʦʟʨʘʭʫʥʢʦʚʫ ʬʦʨʤʫʣʫ. 

 ʅʝʭʘʡ ʢʘʥʘʣ ʫʧʨʘʚʣʽʥʥʷ ʤʘʻ ʩʤʫʛʫ ʧʨʦʧʫʱʝʥʥʷ ɋ, ʪʦʙʪʦ. ʧʨʦʧʫʩʢʘʻ 

ʛʘʨʤʦʥʽʡʥʽ ʢʦʣʠʚʘʥʥʷ ʫ ʜʽʘʧʘʟʦʥʽ ʯʘʩʪʦʪ ʚʽʜ 0 ʜʦ ɋ. ʊʦʜʽ ʥʘ ʧʽʜʩʪʘʚʽ ʪʝʦʨʝʤʠ 

ʂʦʪʝʣʴʥʠʢʦʚʘ ʤʘʢʩʠʤʘʣʴʥʝ ʯʠʩʣʦ ʟʥʘʯʝʥʴ ʚʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ ʢʘʥʘʣʫ ʫʧʨʘʚʣʽʥʥʷ, ʷʢʝ 

ʤʦʞʝ ʙʫʪʠ ʧʝʨʝʜʘʥʦ ʚ ʦʜʠʥʠʮʶ ʯʘʩʫ, ʜʦʨʽʚʥʶʻ 2ɋ. 

 ʂʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʧʽʜ ʯʘʩ ʧʝʨʝʜʘʯʽ ʦʜʥʦʛʦ ʟʥʘʯʝʥʥʷ ʥʦʨʤʘʣʴʥʦ 

ʨʦʟʧʦʜʽʣʝʥʦʛʦ ʩʠʛʥʘʣʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʧʣʠʚʫ ʥʦʨʤʘʣʴʥʦ ʨʦʟʧʦʜʽʣʝʥʦʾ ʘʜʠʪʠʚʥʦʾ 

ʧʝʨʝʰʢʦʜʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʨʘʟʦʤ (1). 

    (1) 

ʌʦʨʤʫʣʘ (1) ʧʦʢʘʟʫʻ, ʱʦ ʩʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʚʝʣʠʯʠʥʫ Y, 

ʦʜʝʨʞʫʚʘʥʝ ʥʘ ʚʠʭʦʜʽ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ, ʟʘʣʝʞʠʪʴ ʪʽʣʴʢʠ ʚʽʜ ʚʽʜʥʦʰʝʥʥʷ 

ʜʠʩʧʝʨʩʽʾ ʚʠʤʽʨʶʚʘʥʦʾ ʚʝʣʠʯʠʥʠ ʍ ʜʦ ʧʦʤʠʣʢʠ ʜʠʩʧʝʨʩʽʾ ʚʠʤʽʨʶʚʘʥʥʷ ï ʧʝʨʝʰʢʦʜʠ. 

 ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ ʜʠʩʧʝʨʩʽʾ ʧʦʤʠʣʢʠ ʚʠʤʽʨʫ ʟʤʝʥʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʦʪʨʠʤʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ, ʪʦʙʪʦ. ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʪʨʘʪʘ ʽʥʬʦʨʤʘʮʽʾ ʯʝʨʝʟ ʚʧʣʠʚ ʧʝʨʝʰʢʦʜʠ Z  

 ɿ ʚʣʘʩʪʠʚʦʩʪʝʡ ʝʥʪʨʦʧʽʾ ʚʠʧʣʠʚʘʻ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ 

ʤʦʞʥʘ ʧʝʨʝʜʘʪʠ ʫ ʨʘʟʽ ʥʝʟʘʣʝʞʥʦʛʦ ʟʥʘʯʝʥʥʷ ʩʠʛʥʘʣʽʚ. ʊʘʢ ʷʢ ʢʘʥʘʣ ʫʧʨʘʚʣʽʥʥʷ 

ʤʦʞʝ ʚ ʦʜʠʥʠʮʶ ʯʘʩʫ ʧʨʦʧʫʩʪʠʪʠ ʤʘʢʩʠʤʫʤ 2ɋ ʟʥʘʯʝʥʴ ʩʠʛʥʘʣʫ, ʪʦ ʽʥʬʦʨʤʘʮʽʡʥʘ 

ʧʨʦʧʫʩʢʥʘ ʟʜʘʪʥʽʩʪʴ ʢʘʥʘʣʫ ʫʧʨʘʚʣʽʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʧʣʠʚʫ ʥʝʟʘʣʝʞʥʦʾ ʘʜʠʪʠʚʥʦʾ 

ʨʦʟʧʦʜʽʣʝʥʦʾ ʥʦʨʤʘʣʴʥʦ ʧʝʨʝʰʢʦʜʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʬʦʨʤʫʣʦʶ: 

      (2) 

ʜʝ  ï ʜʠʩʧʝʨʩʽʾ ʚʽʜʧʦʚʽʜʥʦ ʩʠʛʥʘʣʫ ʪʘ ʧʝʨʝʰʢʦʜʠ. 

ɿʘʤʽʥʶʶʯʠ ʩʪʘʚʣʝʥʥʷ ʜʠʩʧʝʨʩʽʡ ʝʢʚʽʚʘʣʝʥʪʥʠʤ ʩʪʘʚʣʝʥʥʷʤ ʩʝʨʝʜʥʽʭ ʧʦʪʫʞʥʦʩʪʝʡ 

ʩʠʛʥʘʣʫ ʪʘ ʧʝʨʝʰʢʦʜʠ (ʥʘ ʧʽʜʩʪʘʚʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʝʨʛʦʜʠʯʥʦʩʪʽ), ʬʦʨʤʫʣʫ (2) 

ʟʘʧʠʰʝʤʦ: 

ʉ = ɋlog(1+ɤ),      (3) 

ʜʝ  ï ʚ̔ ʜʥʦʰʝʥʥʷ ʩʝʨʝʜʥʽʭ ʧʦʪʫʞʥʦʩʪʝʡ ʩʠʛʥʘʣʫ ʪʘ ʧʝʨʝʰʢʦʜʠ. 
 

______________________________________________________________________________________________________ 

ʇʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ: ʜʦʮ. ʢʘʬ. ɸʄɽʊ, ɸ.ʖ. ʄʝʟʝʨʽ 
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ɻʘʪʽʣʦʚ ɼ.ɺ., ʄʘʣʶʪʘ ɺ.ɭ. 

ʆʎɯʅʂɸ ʗʂʆʉʊɯ ɼʀʉʂʈɽʊʅʆɰ ɸʉʂ ɿɸ ɯʅʌʆʈʄɸʎɯʁʅʀʄ ʂʈʀʊɽʈɯɭʄ 

ʉʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʜʦʩʪʘʚʣʷʻʪʴʩʷ ʜʦ ʚʠʭʦʜʫ ʩʠʩʪʝʤʠ ʟʘ n ʽʥʪʝʨʚʘʣʽʚ 

ʜʠʩʢʨʝʪʥʦʩʪʽ ʊ ʜʦʨʽʚʥʶʻ ʨʽʟʥʠʮʽ ʝʥʪʨʦʧʽʡ: 

     (1) 

ʜʝ ʅ0(Y) ʪʘ ʅɡ(Y) ï ʟʥʘʯʝʥʥʷ ʝʥʪʨʦʧʽʡ ʚʠʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ ʚ ʧʦʯʘʪʢʦʚʠʡ ʤʦʤʝʥʪ 

ʯʘʩʫ ʪʘ ʚ ʤʦʤʝʥʪ t=ɡʊ. 

ʇʨʠ ʚʽʜʦʤʦʾ ʱʽʣʴʥʦʩʪʽ ʡʤʦʚʽʨʥʦʩʪʽ ʚʠʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ ʮʷ ʬʦʨʤʫʣʘ ʜʦʟʚʦʣʷʻ 

ʟʥʘʡʪʠ ʟʚ'ʷʟʦʢ ʤʽʞ ʩʝʨʝʜʥʴʦʶ ʢʽʣʴʢʽʩʪʶ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʜʦʩʪʘʚʣʷʻʪʴʩʷ ʜʦ ʚʠʭʦʜʫ 

ʩʠʩʪʝʤʠ, ʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʾʾ ʪʦʯʥʦʩʪʽ (ʥʘʧʨʠʢʣʘʜ, ʩʝʨʝʜʥʽʤ ʚʽʜʭʠʣʝʥʥʷʤ ʢʚʘʜʨʘʪʥʠʤ 

ʚʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ ʫ). 

ʉʫʤʘʨʥʘ, ʩʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʘ ʦʪʨʠʤʫʻʪʴʩʷ ʧʨʦ ʚʠʭʽʜʥʠʡ ʩʠʛʥʘʣ ʥʘ 

ʚʭʦʜʽ ʢʝʨʫʶʯʦʛʦ ʧʨʠʩʪʨʦʶ ɸ ʟʘ ɡ ʽʥʪʝʨʚʘʣʽʚ ʜʠʩʢʨʝʪʥʦʩʪʽ (ɡ+1 ʚʠʤʽʨʶʚʘʥʴ ʚʠʭʽʜʥʦʛʦ 

ʩʠʛʥʘʣʫ) ʟʘʧʠʰʝʤʦ ʫ ʚʠʛʣʷʜʽ: 

 
ʜʝ Ūi(Y) ï ʩʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ ʚʪʨʘʯʝʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʚʠʭʽʜʥʠʡ ʩʠʛʥʘʣ ʧʨʠ ʾʾ 

ʧʝʨʝʜʘʯʽ ʚʽʜ ʚʭʦʜʫ ʢʝʨʫʶʯʦʛʦ ʧʨʠʩʪʨʦʶ ʜʦ ʚʠʭʦʜʫ ʩʠʩʪʝʤʠ ʟʘ i ʽʥʪʝʨʚʘʣ ʜʠʩʢʨʝʪʥʦʩʪʽ. 

ʆʯʝʚʠʜʥʦ, ʤʽʥʽʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʙʫʜʝ ʧʦʪʨʽʙʥʘ ʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʾʾ 

ʚʪʨʘʪʠ Ūi = 0 (i=1, 2, é, ɡ). ʊʦʜʽ ʤʽʥʽʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʚʠʭʽʜʥʠʡ ʩʠʛʥʘʣ 

ʩʠʩʪʝʤʠ ʤʦʞʥʘ ʟʥʘʡʪʠ ʟʘ ʬʦʨʤʫʣʦʶ (1), ʧʨʠʡʥʷʚʰʠ ʚ ʥʽʡ ʟʥʘʯʝʥʥʷ ɡ=ɡ*, ʧʨʠ ʷʢʦʤʫ 

ʜʦʩʷʛʘʻʪʴʩʷ ʟʘʜʘʥʘ ʪʦʯʥʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ. 

ʄʘʢʩʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʚʭʦʜʽ ʧʨʠʩʪʨʦʶ, ʱʦ ʫʧʨʘʚʣʷʻ, ʙʫʜʝ ʟʘ 

ʫʤʦʚʠ ʥʝʟʘʣʝʞʥʦʩʪʽ ʟʥʘʯʝʥʴ ʚʠʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ ʚ ʤʦʤʝʥʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʽ ʨʦʟʧʦʜʽʣʫ ʾʭ 

ʟʘ ʥʦʨʤʘʣʴʥʠʤʠ ʟʘʢʦʥʘʤʠ. ʎʷ ʢʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʟʘ ɡ ʽʥʪʝʨʚʘʣʽʚ ʜʠʩʢʨʝʪʥʦʩʪʽ ʫ ʨʘʟʽ 

ʘʜʠʪʠʚʥʦʾ ʥʦʨʤʘʣʴʥʦ ʨʦʟʧʦʜʽʣʝʥʦʾ ʧʝʨʝʰʢʦʜʠ ʚʠʤʽʨʶʚʘʥʥʷ Z ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʫʤʦʶ: 

      (2) 

ʜʝ ůz ʪʘ ůyi ʩʝʨʝʜʥʽ ʢʚʘʜʨʘʪʠʯʥʽ ʚʽʜʭʠʣʝʥʥʷ ʜʣʷ ʧʝʨʝʰʢʦʜʠ Z ʪʘ ʚʠʭʽʜʥʦʛʦ 

ʩʠʛʥʘʣʫ Y ʫ ʤʦʤʝʥʪ i-ʛʦ ʚʠʤʽʨʫ. 

ʌʦʨʤʫʣʠ (1) ʪʘ (2) ʫʟʘʛʘʣʴʥʶʶʪʴʩʷ ʜʣʷ ʙʘʛʘʪʦʚʠʤʽʨʥʦʾ ʩʠʩʪʝʤʠ. ʊʘʢ, ʷʢʱʦ 

ʩʠʩʪʝʤʘ ʤʘʻ n ʚʠʭʽʜʥʠʭ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝʟʘʣʝʞʥʠʭ ʩʠʛʥʘʣʽʚ (Y1, Y2,é, Yn), ʪʦ ʬʦʨʤʫʣʠ 

(1) ʪʘ (2) ʥʘʙʫʜʫʪʴ ʚʠʛʣʷʜʫ: 

   (3) 

ʜʝ Yi ï ɺʠʭʽʜʥʠʡ ʩʠʛʥʘʣ ʟ ʥʦʤʝʨʦʤ;ʽ ʩʝʨʝʜʥʽ ʢʚʘʜʨʘʪʠʯʥʽ ʚʽʜʭʠʣʝʥʥʷ ʜʣʷ 

ʧʝʨʝʰʢʦʜʠ Zj ʪʘ ʚʠʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ Yj ʫ ʤʦʤʝʥʪ i-ʛʦ ʚʠʤʽʨʫ. 

ʗʢʱʦ ʩʪʨʘʪʝʛʽʷ ʢʝʨʫʶʯʦʛʦ ʧʨʠʩʪʨʦʶ ʚʠʢʦʨʠʩʪʦʚʫʻ ʚʩʽ (ɡ*+1) ʚʠʤʽʨʷʥʽ ʟʥʘʯʝʥʥʷ 

ʜʣʷ ʢʦʞʥʦʛʦ ʚʠʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ, ʪʦ ʟʘ ʮʠʤʠ ʬʦʨʤʫʣʘʤʠ ʤʦʞʥʘ ʟʥʘʡʪʠ ʥʠʞʥʶ ʪʘ 

ʚʝʨʭʥʶ ʤʝʞʽ ʻʤʥʦʩʪʽ ʧʘʤ'ʷʪʽ ʢʝʨʫʶʯʦʛʦ ʧʨʠʩʪʨʦʶ, ʷʢʘ ʧʦʪʨʽʙʥʘ ʜʣʷ ʾʭ ʟʙʝʨʽʛʘʥʥʷ. 
______________________________________________________________________________________________________ 

ʇʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ: ʜʦʮ. ʢʘʬ. ɸʄɽʊ, ɸ.ʖ. ʄʝʟʝʨʽ 
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ɹʣʠʟʥʠʯʝʥʢʦ ʆ.ʉ., ɼɽɸ-ɸ23ʤʛ 

ʇɯɼɺʀʑɽʅʅʗ ʅɸɼɯʁʅʆʉʊɯ ʊɸ ɽʌɽʂʊʀɺʅʆʉʊɯ ʈʆɹʆʊʀ ɽʅɽʈɻʆ-

ɹʃʆʂʋ ʊɽʇʃʆɺʆɰ ɽʃɽʂʊʈʆʉʊɸʅʎɯɰ ʅɸ ɹɸɿɯ ʅʀɿʔʂʆ-

ʇʆʊɽʅʎɯʁʅʆɻʆ ʂʆʄʇʃɽʂʉʋ 

 ɺʩʪʫʧ. ʅʠʟʴʢʦʧʦʪʝʥʮʽʡʥʠʡ ʢʦʤʧʣʝʢʩ (ʅʇʂ) ʊɽʉ ʽ ɸɽʉ ʻ ʚʘʞʣʠʚʦʶ 

ʩʢʣʘʜʦʚʦʶ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ, ʩʧʨʷʤʦʚʘʥʦʶ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʪʠʩʢʫ ʧʘʨʠ ʚ 

ʪʫʨʙʽʥʽ ʟ ʚʠʩʦʢʦʶ ʥʘʜʽʡʥʽʩʪʶ, ʜʦʚʛʦʚʽʯʥʽʩʪʶ, ʝʢʦʥʦʤʽʯʥʽʩʪʶ ʪʘ ʝʢʦʣʦʛʽʯʥʦʶ 

ʯʠʩʪʦʪʦʶ, ʪʦʤʫ ʪʝʤʘ ʨʦʙʦʪʠ ʻ ʘʢʪʫʘʣʴʥʦʶ. 

 ʄʝʪʘ ʨʦʙʦʪʠ. ʄʝʪʦʶ ʻ ʘʥʘʣʽʟ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʅʇʂ ʽ ʝʥʝʨʛʦʙʣʦʢʫ, ʘ ʪʘʢʦʞ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʅʇʂ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʝʥʝʨʛʦʙʣʦʢʫ. 

 ʄʘʪʝʨʽʘʣʠ ʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ʋ ʟʚ'ʷʟʢʫ ʟ ʥʠʟʴʢʠʤ ʧʦʪʝʥʮʽʘʣʦʤ ʧʘʨʠ ʚ 

ʅʇʂ, ʦʮʽʥʶʚʘʥʥʷ ʚʧʣʠʚʫ ʟʤʽʥʠ ʪʝʨʤʦʜʠʥʘʤʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʝʥʝʨʛʦʥʦʩʽʾʚ ʥʘ 

ʧʦʢʘʟʥʠʢʠ ʨʦʙʦʪʠ ʊɽʉ ʧʨʦʚʦʜʠʪʴʩʷ ʯʝʨʝʟ ʾʭ ʚʧʣʠʚ ʥʘ ʧʦʪʫʞʥʽʩʪʴ ʚʽʜʩʽʢʫ ʪʫʨʙʽʥʠ 

(æNʂ) ʤʽʞ ʦʩʪʘʥʥʽʤ ʨʝʛʝʥʝʨʘʪʠʚʥʠʤ ʚʽʜʙʦʨʦʤ ʽ ʚʠʭʣʦʧʥʠʤ ʧʘʪʨʫʙʢʦʤ. ʋʨʘʭʦʚʫʶʯʠ 

ʩʢʣʘʜʥʽʩʪʴ ʅʇʂ ʪʘ ʚʟʘʻʤʦʟʘʣʝʞʥʽʩʪʴ ʝʣʝʤʝʥʪʽʚ, ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʚʧʣʠʚ ʟʤʽʥʠ 

ʈʢ ʥʝ ʣʠʰʝ ʥʘ Nʢ, ʘ ʡ ʥʘ ʧʝʨʝʨʦʟʧʦʜʽʣ ʝʥʝʨʛʽʡʥʠʭ ʧʦʪʦʢʽʚ ʫ ʮʠʭ ʝʣʝʤʝʥʪʘʭ. ɿʤʽʥʘ 

ʪʠʩʢʫ ʈʢ ʧʨʠʟʚʝʜʝ ʜʦ ʟʤʽʥ: ʧʦʪʫʞʥʦʩʪʽ ʮʠʨʢʫʣʷʮʽʡʥʠʭ (Nʮʥ) ʽ ʢʦʥʜʝʥʩʘʪʥʠʭ (Nʢʥ) 

ʥʘʩʦʩʽʚ; ʚʠʪʨʘʪʠ ʧʘʨʠ, ʚʦʜʠ ʘʙʦ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʥʘ ʧʨʠʚʽʜ ʧʦʚʽʪʨʴʦʚʠʜʘʣʷʶʯʠʭ 

ʧʨʠʩʪʨʦʾʚ (Nʝʞ); ʚʠʪʨʘʪʠ ʧʘʨʠ (ɼʥʜ) ʚ ʇʅʊ-1 ʯʝʨʝʟ ʟʤʽʥʫ ʪʝʤʧʝʨʘʪʫʨʠ ʢʦʥʜʝʥʩʘʪʫ 

(tʂ) ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʟʤʽʥʠ ʧʦʪʫʞʥʦʩʪʽ ʤʽʞ ʦʩʪʘʥʥʽʤ ʚʽʜʙʦʨʦʤ ʽ ʚʠʭʣʦʧʥʠʤ ʧʘʪʨʫʙʢʦʤ 

(Nʥʜ). 

 ʊʘʢʦʞ ʚʨʘʭʦʚʫʻʪʴʩʷ ʚʧʣʠʚ ʥʘʜʽʡʥʦʩʪʽ ʪʝʧʣʦʝʥʝʨʛʝʪʠʯʥʠʭ ʩʠʩʪʝʤ ʊɽʉ ʥʘ 

ʟʘʛʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʾʭʥʴʦʾ ʥʘʜʽʡʥʦʩʪʽ, ʝʢʦʥʦʤʽʯʥʦʩʪʽ ʽ ʝʢʦʣʦʛʽʯʥʦʩʪʽ. 

 ʊʘʢʦʞ ʚʨʘʭʦʚʫʻʪʴʩʷ ʚʧʣʠʚ ʥʘʜʽʡʥʦʩʪʽ ʪʝʧʣʦʝʥʝʨʛʝʪʠʯʥʠʭ ʩʠʩʪʝʤ ʊɽʉ ʥʘ 

ʟʘʛʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʾʭʥʴʦʾ ʥʘʜʽʡʥʦʩʪʽ, ʝʢʦʥʦʤʽʯʥʦʩʪʽ ʽ ʝʢʦʣʦʛʽʯʥʦʩʪʽ. 

 ɺʠʩʥʦʚʢʠ. ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʪʘ ʧʨʘʢʪʠʯʥʘ ʢʦʨʠʩʥʽʩʪʴ ʧʦʣʷʛʘʶʪʴ ʫ ʥʘʩʪʫʧʥʦʤʫ: 

 - ʇʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʅʇʂ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʝʥʝʨʛʦʙʣʦʢʫ. 

 - ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʥʘʡʙʽʣʴʰ ʡʤʦʚʽʨʥʠʭ ʧʨʠʯʠʥ ʧʦʛʽʨʰʝʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʅʇʂ. 

 - ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʥʘʜʽʡʥʦʩʪʽ ʥʘ ʝʢʦʥʦʤʽʯʥʽʩʪʴ ʽ 

ʝʢʦʣʦʛʽʯʥʽʩʪʴ ʊɽʉ; 

 - ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜ ʦʮʽʥʢʠ ʟʙʠʪʢʽʚ ʚʥʘʩʣʽʜʦʢ ʚʽʜʤʦʚ ʫ ʨʦʙʦʪʽ, 

ʩʫʧʨʦʚʦʜʞʫʚʘʥʠʭ ʯʠʩʣʦʚʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ʎʝʡ ʤʝʪʦʜ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ 

ʙʫʜʴ-ʷʢʠʭ ʩʠʩʪʝʤ ʽ ʧʽʜʩʠʩʪʝʤ, ʷʢ ʫ ʊɽʉ, ʪʘʢ ʽ ʫ ɸɽʉ. 

 - ʬʦʨʤʫʣʴʦʚʘʥʦ ʦʩʥʦʚʥʽ ʮʽʣʽ ʪʘ ʟʘʚʜʘʥʥʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʡ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʩʠʩʪʝʤʠ ʪʝʭʥʽʯʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ ʅʇʂ ʫ ʊɽʉ. 

 ʃʽʪʝʨʘʪʫʨʘ:  

 ʊʝʧʣʦʚʽ ʪʘ ʘʪʦʤʥʽ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ ʽ ʫʩʪʘʥʦʚʢʠ. [ɽʣʝʢʪʨʦʥʥʝ ʧʦʩʠʣʘʥʥʷ]. - 

ʈʝʞʠʤ ʜʦʩʪʫʧʫ - ʚʽʣʴʥʠʡ, URL: https://eir.nuos.edu.ua/items/9194ce1a-aff5-4f11-ba3b-

ba9a5e15bab7 (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 05.11.2023). 

________________________________________________________________________ 

ʇʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ: ʜʦʮ. ʢʘʬ. ɸʄɽʊ, ʆ.ʄ. ɹʣʠʟʥʠʯʝʥʢʦ 

 



   

  54 

 

ȷȫȰȼȝɅ: ȺȝȭȮȰȦ, ȫȱȫȰȸȶȴȸȫȻȳȝȰȦ ȝ 

ȫȱȫȰȸȶȴȫȳȫȶȩȫȸȮȰȦ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



   

  55 

 

ɿʝʣʝʥʩʴʢʠʡ ɸ. ʖ., ɸʩʧ (152)-22 

ɺʇʃʀɺ ʈɽɾʀʄɯɺ ʈʆɹʆʊʀ ʉʀʉʊɽʄ ɿ ʈʆɿʇʆɼɯʃɽʅʆʖ ɻɽʅɽʈɸʎɯɭʖ 

ʅɸ ʇʆʂɸɿʅʀʂʀ ʗʂʆʉʊɯ ɽʃɽʂʊʈʀʏʅʆɰ ɽʅɽʈɻɯɰ 

ɽʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʽʷ, ʷʢ ʪʦʚʘʨ, ʤʘʻ ʧʝʚʥʽ ʧʦʢʘʟʥʠʢʠ ʚʣʘʩʥʦʾ ʷʢʦʩʪʽ. 

ʆʩʦʙʣʠʚʽʩʪʶ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʷʢ ʪʦʚʘʨʫ ʻ ʪʝ, ʱʦ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʟʘʛʘʣʴʥʦʚʽʜʦʤʠʭ ʚʠʜʽʚ 

ʧʨʦʜʫʢʮʽʾ ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʽʷ ʻ ʥʝ ʦʙôʻʢʪʦʤ, ʘ ʧʨʦʮʝʩʦʤ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʢʣʘʩʠʯʥʦʛʦ 

ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʮʝʩʫ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ï ʮʝ ʧʨʦʮʝʩ ʚʠʨʦʙʽʪʢʠ (ʛʝʥʝʨʘʮʽʾ), 

ʧʝʨʝʪʚʦʨʝʥʥʷ, ʧʝʨʝʜʘʯʽ, ʨʦʟʧʦʜʽʣʫ, ʥʘʢʦʧʠʯʝʥʥʷ ʪʘ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ. 

 ʊʦʤʫ ʜʦ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ, ʷʢ ʧʨʦʮʝʩʫ, ʢʨʽʤ ʧʦʢʘʟʥʠʢʽʚ, 

ʱʦ ʟʘʪʚʝʨʜʞʝʥʽ ʥʦʨʤʘʪʠʚʥʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ [1], ʩʣʽʜ ʚʽʜʥʝʩʪʠ ʱʝ ʡ ʪʘʢʠʡ ʧʦʢʘʟʥʠʢ, 

ʷʢ ʥʘʜʽʡʥʽʩʪʴ. ʋʩʽ ʽʥʰʽ ʧʦʢʘʟʥʠʢʠ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʣʠʰʝ ʟʘ ʫʤʦʚ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʘʤʦʛʦ ʧʨʦʮʝʩʫ, ʪʦʙʪʦ ʟʘ ʫʤʦʚ ʥʘʜʽʡʥʦʾ ʨʦʙʦʪʠ ʩʠʩʪʝʤ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ.  

ɺ ʩʫʯʘʩʥʠʭ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʩʠʩʪʝʤʘʭ ʥʘʜʽʡʥʝ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʥʠʟʢʦʶ ʟʘʩʦʙʽʚ, ʦʜʥʠʤ ʟ ʷʢʠʭ ʻ ʜʠʚʝʨʩʠʬʽʢʘʮʽʷ ʜʞʝʨʝʣ ʞʠʚʣʝʥʥʷ ʟ 

ʘʢʮʝʥʪʦʤ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʩʮʝʚʠʡ ʝʥʝʨʛʦʥʦʩʽʾʚ ʪʘ ʚʣʘʩʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʧʦ 

ʛʝʥʝʨʘʮʽʾ [2]. ʎʝ ʟʫʤʦʚʠʣʦ ʨʦʟʚʠʪʦʢ ʩʠʩʪʝʤ ʨʦʟʧʦʜʽʣʝʥʦʾ ʛʝʥʝʨʘʮʽʾ ʚ ʷʢʠʭ ʩʧʦʞʠʚʘʯʽ 

ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʤʦʞʫʪʴ ʥʘʙʫʚʘʪʠ ʬʫʥʢʮʽʡ ʛʝʥʝʨʘʪʦʨʘ ʪʘ ʩʪʘʚʘʪʠ ʦʙôʻʢʪʘʤʠ 

ʧʦʜʚʽʡʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ʊʘʢʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʝʣʝʢʪʨʠʯʥʠʭ ʩʠʩʪʝʤ ʟʥʘʯʥʦʶ ʤʽʨʦʶ 

ʫʩʢʣʘʜʥʶʻ ʧʨʦʮʝʩʠ ʚ ʩʝʨʝʜʠʥʽ ʩʠʩʪʝʤʠ. ʎʝ ʚ ʩʚʦʶ ʯʝʨʛʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʩʢʣʘʜʥʝʥʥʷ 

ʤʝʭʘʥʽʟʤʽʚ ʪʘ ʘʣʛʦʨʠʪʤʽʚ ʫʧʨʘʚʣʽʥʥʷ ʪʘʢʠʤʠ ʩʠʩʪʝʤʘʤʠ.  

ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʦʩʥʦʚʥʠʤ ʯʠʥʥʠʢʦʤ ʜʦʪʨʠʤʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ 

ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʻ ʧʝʨʰ ʟʘ ʚʩʝ ʜʦʪʨʠʤʘʥʥʷ ʙʘʣʘʥʩʫ ʚʠʨʦʙʣʝʥʦʾ ʪʘ ʩʧʦʞʠʪʦʾ 

ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ [3]. ʎʝ ʩʢʣʘʜʥʝ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʝ ʟʘʚʜʘʥʥʷ ʚʠʨʽʰʫʻʪʴʩʷ ʯʽʪʢʦʶ 

ʨʦʙʦʪʦʶ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʦʤ ʛʝʥʝʨʘʮʽʾ ï ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. ʇʨʦʪʝ 

ʨʝʞʠʤʠ ʨʦʙʦʪʠ ʩʠʩʪʝʤ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʟ ʨʦʟʧʦʜʽʣʝʥʦʶ ʛʝʥʝʨʘʮʽʻʶ ʩʫʪʪʻʚʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʚ ʮʠʭ ʩʠʩʪʝʤʘʭ, ʦʩʢʽʣʴʢʠ ʚ ʜʘʥʠʭ 

ʩʠʩʪʝʤʘʭ ʟʘ ʨʘʭʫʥʦʢ ʾʭ ʚʠʩʦʢʦʾ ʚʘʨʽʘʪʠʚʥʦʩʪʽ ʟʥʘʯʥʦ ʩʢʣʘʜʥʽʰʝ ʤʘʪʠ ʥʘʜʽʡʥʽ 

ʧʨʦʛʥʦʟʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢ ʧʦ ʛʝʥʝʨʘʮʽʾ ʪʘʢ ʽ ʧʦ ʩʧʦʞʠʚʘʥʥʶ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʙʽʣʴʰ ʯʘʩʪʠʭ  ʪʘ ʙʽʣʴʰ ʟʥʘʯʥʠʭ ʥʝʙʘʣʘʥʩʽʚ ʚ ʩʠʩʪʝʤʽ. 

ʇʨʦʙʣʝʤʘ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʚ ʩʠʩʪʝʤʘʭ ʟ ʨʦʟʧʦʜʽʣʝʥʦʶ 

ʛʝʥʝʨʘʮʽʻʶ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʘʢʪʫʘʣʴʥʦʶ ʟʘ ʫʤʦʚ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʢʠ ʧʨʠʚʘʪʥʦʾ 

ʛʝʥʝʨʘʮʽʾ ʚ ʟʘʛʘʣʴʥʽʡ ʩʪʨʫʢʪʫʨʽ ʝʣʝʢʪʨʠʯʥʠʭ ʤʝʨʝʞ, ʦʩʦʙʣʠʚʦ ʢʦʣʠ, ʷʢ ʥʘʧʨʠʢʣʘʜ ʚ 

ʋʢʨʘʾʥʽ, ʮʷ ʛʝʥʝʨʘʮʽʷ ʤʘʻ ʧʝʚʥʽ ʧʨʝʬʝʨʝʥʮʽʾ ʪʘ ʧʦʟʠʮʽʦʥʫʻʪʴʩʷ ʷʢ ʧʨʽʦʨʠʪʝʪʥʝ 

ʜʞʝʨʝʣʦ ʝʥʝʨʛʽʾ, ʘʣʝ ʧʨʠ ʮʴʦʤʫ ʥʝ ʜʦʪʨʠʤʫʻʪʴʩʷ ʟʘʟʜʘʣʝʛʽʜʴ ʫʟʛʦʜʞʝʥʠʭ ʛʨʘʬʽʢʽʚ 

ʚʣʘʩʥʦʾ ʛʝʥʝʨʘʮʽʾ. 

ʋʩʽ ʮʽ ʧʨʠʯʠʥʠ ʜʘʶʪʴ ʦʩʥʦʚʠ ʛʦʚʦʨʠʪʠ ʧʨʦ ʪʝ, ʱʦ ʨʝʞʠʤʠ ʨʦʙʦʪʠ ʝʣʝʤʝʥʪʽʚ 

ʩʠʩʪʝʤ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʥʘʧʨʷʤʫ ʥʝ ʣʠʰʝ ʚʣʠʚʘʶʪʴ, ʘ ʡ ʚʠʟʥʘʯʘʶʪʴ ʨʽʚʝʥʴ ʷʢʦʩʪʽ 

ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ, ʘ ʨʦʟʨʦʙʢʘ ʘʣʛʦʨʠʪʤʽʚ ʪʘ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʫʧʨʘʚʣʽʥʥʷ 

ʧʨʦʮʝʩʘʤʠ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʜʦʟʚʦʣʠʪʴ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʧʦʣʽʧʰʠʪʠ ʷʢʽʩʪʴ 

ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʚ ʩʠʩʪʝʤʘʭ ʟ ʨʦʟʧʦʜʽʣʝʥʦʶ ʛʝʥʝʨʘʮʽʻʶ. 
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ʂʠʯʝʥʢʦ ɭ. ɺ., ɸʩʧ (152)-22 

ʋʇʈɸɺʃɯʅʅʗ ʇʈʆʎɽʉʆʄ ɻɽʅɽʈɸʎɯɰ ɽʃɽʂʊʈʀʏʅʆɰ ɽʅɽʈɻɯɰ 

ɽʃɽʂʊʈʆʉʊɸʅʎɯʗʄʀ ɿ ɻʈɸɺɯʊɸʎɯʁʅʀʄʀ ʅɸʂʆʇʀʏʋɺɸʏɸʄʀ 

ɽʅɽʈɻɯɰ 

ɺ ʧʝʨʽʦʜ ʨʦʟʚʠʪʢʫ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ʞʠʚʣʝʥʥʷ ʜʫʞʝ ʛʦʩʪʨʦ ʩʪʦʾʪʴ 

ʧʠʪʘʥʥʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʝʨʦʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʠʨʦʙʽʪʢʠ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ 

ʝʣʝʢʪʨʠʯʥʠʭ ʩʪʘʥʮʽʡ ʟʽ ʩʣʘʙʢʠʤʠ ʧʨʦʛʥʦʟʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʛʝʥʝʨʘʮʽʾ [1,2]. ɺ ʧʝʨʰʫ 

ʯʝʨʛʫ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʪʘʢʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʷʢ ʩʦʥʷʯʥʽ ʪʘ ʚʽʪʨʦʚʽ. ɻʝʥʝʨʘʮʽʷ ʮʠʤʠ 

ʩʪʘʥʮʽʷʤʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʛʦʜʥʠʭ ʪʘ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʽ ʤʘʻ ʟʘʥʘʜʪʦ ʩʣʘʙʢʽ 

ʧʦʢʘʟʥʠʢʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʠʨʦʙʽʪʢʠ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ, ʘ ʚ ʩʠʩʪʝʤʘʭ 

ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʝʣʝʢʪʨʠʯʥʦʾ 

ʝʥʝʨʛʽʾ ʻ ʜʦʪʨʠʤʘʥʥʷ ʙʘʣʘʥʩʫ ʚʠʨʦʙʣʝʥʦʾ ʪʘ ʩʧʦʞʠʪʦʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʙʦ ʮʝ ʻ 

ʥʝʨʦʟʨʠʚʥʠʡ ʧʨʦʮʝʩ, ʷʢʠʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ.  

ʉʘʤʝ ʮʴʦʤʫ, ʧʠʪʘʥʥʷ ʩʪʚʦʨʝʥʥʷ ʮʽʣʴʦʚʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʦʾ 

ʩʠʩʪʝʤʠ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʘʣʛʦʨʠʪʤʘʤʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʨʦʙʦʪʦʶ 

ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ, ʩʧʦʞʠʚʘʯʘ ʽ ʛʨʘʚʽʪʘʮʽʡʥʦʛʦ ʥʘʢʦʧʠʯʫʚʘʯʘ ʝʥʝʨʛʽʾ ʻ ʘʢʪʫʘʣʴʥʠʤ 

ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʤ ʟʘʚʜʘʥʥʷʤ, ʚʠʨʽʰʝʥʥʷ ʷʢʦʛʦ ʜʦʟʚʦʣʠʪʴ ʟʘʩʦʙʘʤʠ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʚ 

ʤʝʨʝʞʘʭ ʟ ʦʙôʻʢʪʘʤʠ ʨʦʟʧʦʜʽʣʝʥʦʾ ʛʝʥʝʨʘʮʽʾ. 

ʇʝʚʥʠʤ ʯʠʥʦʤ ʧʨʦʙʣʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʝʣʝʢʪʨʠʯʥʦʶ ʩʪʘʥʮʽʻʶ ʟ ʛʨʘʚʽʪʘʮʽʡʥʠʤ 

ʥʘʢʦʧʠʯʫʚʘʯʝʤ ʝʥʝʨʛʽʾ ʚʠʨʽʰʝʥʘ ʜʣʷ ʛʽʜʨʦʘʢʫʤʫʣʶʶʯʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʪʘ ʾʭ 

ʢʘʩʢʘʜʽʚ ɻɽʉ ï ɻɸɽʉ. ʇʨʦʪʝ, ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʪʘʢʠʭ ʩʪʘʥʮʽʡ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʭ ʪʘ ʚʽʪʨʦʚʠʭ ʜʞʝʨʝʣ ʛʝʥʝʨʘʮʽʾ, ʻ ʪʝ, ʱʦ ʨʝʞʠʤ ʾʭ ʛʝʥʝʨʘʮʽʾ ʻ 

ʢʝʨʦʚʘʥʠʤ, ʘ ʬʫʥʢʮʽʷ ʛʨʘʚʽʪʘʮʽʥʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ ʝʥʝʨʛʽʾ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ 

ʤʘʩʰʪʘʙʘʭ ʦʙôʻʜʥʘʥʦʾ ʝʥʝʨʛʦʩʠʩʪʝʤʠ ʪʘ ʧʝʨʰ ʟʘ ʚʩʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʝʩʧʦʜʽʚʘʥʠʭ 

ʩʣʘʙʢʦ ʧʨʦʛʥʦʟʦʚʘʥʠʭ ʟʤʽʥ ʛʝʥʝʨʘʮʽʾ-ʩʧʦʞʠʚʘʥʥʷ ʥʝ ʩʘʤʦʾ ʩʪʘʥʮʽʾ, ʘ ʦʢʨʝʤʠʭ 

ʝʣʝʤʝʥʪʽʚ ʦʙôʻʜʥʘʥʦʾ ʝʥʝʨʛʦʩʠʩʪʝʤʠ. ɺ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʤʠ ʨʦʟʛʣʷʜʘʻʤʦ 

ʝʣʝʢʪʨʠʯʥʽ ʩʪʘʥʮʽʾ ʟʽ ʩʣʘʙʢʠʤʠ ʧʨʦʛʥʦʟʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʛʝʥʝʨʘʮʽʾ, ʚ ʷʢʠʭ 

ʛʨʘʚʽʪʘʮʽʡʥʽ ʥʘʢʦʧʠʯʫʚʘʯʽ ʝʥʝʨʛʽʾ ʚʠʢʦʥʫʶʪʴ ʬʫʥʢʮʽʶ ʩʪʘʙʽʣʽʟʘʮʽʾ ʨʝʞʠʤʽʚ ʛʝʥʝʨʘʮʽʾ 

ʩʘʤʦʾ ʩʪʘʥʮʽʾ.  

ʆʩʦʙʣʠʚʽʩʪʶ ʪʘ ʫʥʽʢʘʣʴʥʽʩʪʶ ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʻ ʥʘʷʚʥʽʩʪʴ ʚ ʩʪʨʫʢʪʫʨʽ 

ʛʝʥʝʨʫʶʯʦʛʦ ʢʦʤʧʣʝʢʩʫ ʪʚʝʨʜʦʪʽʣʴʥʦʛʦ ʛʨʘʚʽʪʘʮʽʡʥʦʛʦ ʥʘʢʦʧʠʯʫʚʘʯʘ ʝʣʝʢʪʨʠʯʥʦʾ 

ʝʥʝʨʛʽʾ. ʎʽ ʥʘʢʦʧʠʯʫʚʘʯʽ ʟʚʠʯʘʡʥʦ ʤʘʶʪʴ ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʝʣʝʢʪʨʠʯʥʽ ʤʘʰʠʥʠ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ ʜʚʦʭ ʭʘʨʘʢʪʝʨʥʠʭ ʨʝʞʠʤʘʭ ʨʦʙʦʪʠ ï ʨʝʞʠʤʽ ʜʚʠʛʫʥʘ (ʚ ʧʝʨʽʦʜ 

ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ) ʪʘ ʚ ʨʝʞʠʤʽ ʛʝʥʝʨʘʪʦʨʘ (ʚ ʧʝʨʽʦʜ ʛʝʥʝʨʘʮʽʾ 

ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ). ʊʘʢʠʤ ʯʠʥʦʤ ʟʘʚʜʘʥʥʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʦʤ 

ʚʠʨʦʙʽʪʢʠ, ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʝʨʝʜʘʚʘʥʥʷ ʪʘ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʩʪʘʻ ʙʽʣʴʰ 

ʩʢʣʘʜʥʠʤ, ʦʩʢʽʣʴʢʠ ʟʙʽʣʴʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʦʙôʻʢʪʽʚ ʫʧʨʘʚʣʽʥʥʷ, ʧʦʪʽʢ ʩʠʛʥʘʣʽʚ, 

ʚʘʨʽʘʪʠʚʥʽʩʪʴ ʤʦʞʣʠʚʠʭ ʨʽʰʝʥʴ ʪʘ ʢʽʥʮʝʚʘ ʢʽʣʴʢʽʩʪʴ ʤʦʞʣʠʚʠʭ ʨʽʰʝʥʴ. 

ɿ ʦʛʣʷʜʫ ʥʘ ʚʠʱʝʩʢʘʟʘʥʝ, ʜʦ ʟʘʚʜʘʥʴ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʭʦʜʠʪʴ ʨʦʟʨʦʙʢʘ 

ʥʘʫʢʦʻʤʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʪʘ ʩʠʩʪʝʤʠ ʽ ʘʣʛʦʨʠʪʤʽʚ 

ʫʧʨʘʚʣʽʥʥʷ ʩʢʣʘʜʥʠʤ ʩʣʘʙʢʦʧʨʦʛʥʦʟʦʚʘʥʠʤ ʧʨʦʮʝʩʦʤ. 
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ʄʘʥʴʢʦ ʄ. ʉ., ɸʩʧ (152)-22, ɸʜʘʤʩʴʢʠʡ ʈ. ʄ., ɸʩʧ (152)-23 

ɺʀɿʅɸʏɽʅʅʗ ɽʅɽʈɻʆɽʌɽʂʊʀɺʅʀʍ ʈɽɾʀʄɯɺ ʈʆɹʆʊʀ 

ɽʃɽʂʊʈʀʏʅʀʍ ʄɸʐʀʅ ɻʈɸɺɯʊɸʎɯʁʅʀʍ ʅɸʂʆʇʀʏʋɺɸʏɯɺ ɽʅɽʈɻɯɰ 

ɽʥʝʨʛʝʪʠʯʥʘ ʥʝʟʘʣʝʞʥʽʩʪʴ ʜʝʨʞʘʚʠ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʚʠʟʥʘʯʘʻ ʨʽʚʝʥʴ ʟʘʛʘʣʴʥʦʾ 

ʥʝʟʘʣʝʞʥʦʩʪʽ ʜʝʨʞʘʚʠ ʪʘ ʩʪʽʡʢʦʛʦ ʨʦʟʚʠʪʢʫ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʩʫʩʧʽʣʴʥʠʭ ʩʪʨʫʢʪʫʨ.  

ɿ ʦʛʣʷʜʫ ʥʘ ʜʝʬʽʮʠʪ ʚʣʘʩʥʠʭ ʝʥʝʨʛʦʥʦʩʽʾʚ ʪʘ ʘʛʨʝʩʠʚʥʽ ʜʽʾ ʢʨʘʾʥʠ ʘʛʨʝʩʦʨʘ, 

ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ ʨʦʟʚʠʪʢʫ ʫʢʨʘʾʥʩʴʢʠʭ ʝʥʝʨʛʦʩʠʩʪʝʤ ʻ ʦʨʽʻʥʪʘʮʽʷ ʥʘ 

ʧʝʨʚʠʥʥʽ ʝʥʝʨʛʦʨʝʩʫʨʩʠ ʚʣʘʩʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʘʢʪʠʚʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʪʘʢʠʭ ʜʞʝʨʝʣ ʞʠʚʣʝʥʥʷ ʷʢ ʩʦʥʷʯʥʽ ʪʘ ʚʽʪʨʦʚʽ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ [1]. 

 ʇʝʨʚʠʥʥʠʡ ʝʥʝʨʛʦʨʝʩʫʨʩ ʮʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ (ʚʽʪʝʨ, ʩʦʥʮʝ) ʻ ʙʝʟʢʦʰʪʦʚʥʠʤ ʪʘ 

ʥʘʷʚʥʠʤ ʧʨʘʢʪʠʯʥʦ ʥʘ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ. ʉʫʪʪʻʚʦʶ ʧʝʨʝʚʘʛʦʶ ʮʠʭ ʜʞʝʨʝʣ 

ʞʠʚʣʝʥʥʷ ʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʘʮʶʚʘʪʠ ʥʘ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ ʧʦʪʫʞʥʦʩʪʝʡ ʪʘ ʥʘʧʨʫʛ ʪʘ 

ʙʫʪʠ ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʤʘʡʞʝ ʚ ʙʫʜʴ ʷʢʽʡ ʪʦʯʮʽ. 

ʇʨʦʪʝ, ʚʢʘʟʘʥʽ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ ʤʘʶʪʴ ʪʘʢʠʡ ʩʫʪʪʻʚʠʡ ʥʝʜʦʣʽʢ ʷʢ ʩʣʘʙʢʽ 

ʧʨʦʛʥʦʟʥʽ ʧʦʢʘʟʥʠʢʠ ʛʝʥʝʨʘʮʽʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ [2,3]. ɿʘ ʨʘʭʫʥʦʢ ʮʴʦʛʦ ʚʝʣʠʢʘ ʯʘʩʪʠʥʘ 

ʚʠʨʦʙʣʝʥʦʾ ʝʥʝʨʛʽʾ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʚʠʢʦʨʠʩʪʘʥʦʶ ʪʦʤʫ, ʱʦ ʚ ʮʝʡ ʯʘʩ ʥʝ ʩʧʽʚʧʘʜʘʶʪʴ 

ʤʘʢʩʠʤʫʤʠ ʛʝʥʝʨʘʮʽʾ ʪʘ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ. ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ ʘʢʪʫʘʣʴʥʠʤ 

ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʤ ʥʘʧʨʷʤʢʦʤ ʨʦʟʚʠʪʢʫ ʝʥʝʨʛʦʩʠʩʪʝʤ ʻ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤ 

ʥʘʢʦʧʠʯʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʟʘ ʨʘʭʫʥʦʢ ʙʫʜʽʚʥʠʮʪʚʘ 

ʛʨʘʚʽʪʘʮʽʡʥʠʭ ʥʘʢʦʧʠʯʫʚʘʯʽʚ ʝʥʝʨʛʽʾ.  

ʆʩʦʙʣʠʚʽʩʪʶ ʨʦʙʦʪʠ ʛʨʘʚʽʪʘʮʽʡʥʠʭ ʥʘʢʦʧʠʯʫʚʘʯʽʚ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʠʭ 

ʤʘʰʠʥ, ʱʦ ʧʨʘʮʶʶʪʴ ʦʜʥʦʯʘʩʥʦ ʷʢ ʚ ʨʝʞʠʤʽ ʛʝʥʝʨʘʪʦʨʘ ʧʽʜ ʯʘʩ ʚʠʨʦʙʽʪʢʠ 

ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ, ʪʘʢ ʽ ʚ ʨʝʞʠʤʽ ʜʚʠʛʫʥʘ ʧʽʜ ʯʘʩ ʾʾ ʩʧʦʞʠʚʘʥʥʷ ʪʘ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚ 

ʧʦʪʝʥʮʽʡʥʫ ʝʥʝʨʛʽʶ ʤʘʩʠ. ʇʨʠ ʮʴʦʤʫ ʩʣʽʜ ʪʘʢʦʞ ʨʦʟʛʣʷʥʫʪʠ ʚʘʨʽʘʥʪ ʜʚʦʤʘʰʠʥʥʦʛʦ 

ʘʛʨʝʛʘʪʫ ʪʘʢʦʛʦ ʥʘʢʦʧʠʯʫʚʘʯʘ ʝʥʝʨʛʽʾ, ʢʦʣʠ ʦʜʥʘ ʤʘʰʠʥʘ ʧʨʘʮʶʻ ʚʠʢʣʶʯʥʦ ʷʢ 

ʜʚʠʛʫʥ, ʘ ʽʥʰʘ ʚʠʢʣʶʯʥʦ ʷʢ ʛʝʥʝʨʘʪʦʨ. ʊʘʢʝ ʪʝʭʥʽʯʥʝ ʨʽʰʝʥʥʷ ʜʦʟʚʦʣʠʪʴ ʧʽʜʽʙʨʘʪʠ 

(ʘʙʦ ʩʧʨʦʻʢʪʫʚʘʪʠ) ʪʘʢʽ ʪʠʧʠ ʤʘʰʠʥ, ʷʢʽ ʤʘʪʠʤʫʪʴ ʥʘʡʙʽʣʴʰʠʡ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ 

ʜʽʾ ʪʘ ʽʥʰʽ ʧʦʢʘʟʥʠʢʠ ʚ ʩʚʦʻʤʫ ʨʝʞʠʤʽ ʨʦʙʦʪʠ. ʎʝ ʤʦʞʝ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ 

ʝʥʝʨʛʝʪʠʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʪʚʝʨʜʦʪʽʣʴʥʠʭ ʛʨʘʚʽʪʘʮʽʡʥʠʭ ʥʘʢʦʧʠʯʫʚʘʯʽʚ 

ʝʥʝʨʛʽʾ ʪʘ ʚʽʜʧʦʚʽʜʥʠʤ ʯʠʥʦʤ ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʧʨʦʮʝʩʫ ʛʝʥʝʨʘʮʽʾ ʪʘ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʝʥʝʨʛʽʾ ʚ ʝʣʝʢʪʨʦʩʪʘʥʮʽʷʭ ʟ ʛʨʘʚʽʪʘʮʽʡʥʠʤʠ ʥʘʢʦʧʠʯʫʚʘʯʘʤʠ ʝʥʝʨʛʽʾ. 

ɺʠʟʥʘʯʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʭ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʮʠʭ ʝʣʝʢʪʨʠʯʥʠʭ ʤʘʰʠʥ ʪʘ 

ʩʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʝʨʫʶʯʦʾ ʩʠʩʪʝʤʠ ʨʝʛʫʣʶʚʘʥʥʷ ʮʠʭ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ 

ʜʦʟʚʦʣʠʪʴ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʧʽʜʚʠʱʠʪʠ ʝʥʝʨʛʝʪʠʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ 

ʛʨʘʚʽʪʘʮʽʡʥʠʭ ʥʘʢʦʧʠʯʫʚʘʯʽʚ ʚ ʮʽʣʦʤʫ.  

ʆʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʩʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʟ ʚʠʟʥʘʯʝʥʥʷ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʝʥʝʨʛʝʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʦʙʦʪʠ 

ʝʣʝʢʪʨʠʯʥʠʭ ʤʘʰʠʥ ʛʨʘʚʽʪʘʮʽʡʥʠʭ ʥʘʢʦʧʠʯʫʚʘʯʽʚ ʝʥʝʨʛʽʾ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʾʭ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ. 

ʃʽʪʝʨʘʪʫʨʘ: 

1. ʏʝʨʥʶʢ ɸ.ʄ., ʂʠʨʠʩʦʚ ɯ.ɻ., ʏʝʨʝʚʠʢ ʖ.ʆ. ɸʥʘʣʽʟ ʧʝʨʩʧʝʢʪʠʚ ʨʦʟʚʠʪʢʫ 

ʩʠʩʪʝʤ ʨʦʟʧʦʜʽʣʝʥʦʾ ʛʝʥʝʨʘʮʽʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʚ ʋʢʨʘʾʥʽ. ɺʯʝʥʽ ʟʘʧʠʩʢʠ ʊʘʚʨʽʡʩʴʢʦʛʦ 
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2. ʏʝʨʥʶʢ ɸ.ʄ., ʂʠʨʠʩʦʚ ɯ.ɻ. ʇʨʦʙʣʝʤʠ ʽʥʪʝʛʨʘʮʽʾ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ 

ʝʥʝʨʛʽʾ ʚ ʝʣʝʢʪʨʠʯʥʽ ʤʝʨʝʞʽ ʋʢʨʘʾʥʠ. ʄʘʪʝʨʽʘʣʠ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ 

ʢʦʥʬʝʨʝʥʮʽʾ çʄʦʣʦʜʴ ʽ ʪʝʭʥʽʯʥʠʡ ʧʨʦʛʨʝʩ ʚ ɸʇʂè. ï 2019. ʉ. 32 

3. ʂʠʨʠʩʦʚ ɯ.ɻ., ʏʝʨʝʚʠʢ ʖ.ʆ., ʏʝʨʥʶʢ ɸ.ʄ. ɿʘʙʝʟʧʝʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ 

ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʚ ʩʠʩʪʝʤʘʭ ʟ ʘʣʴʪʝʨʥʘʪʠʚʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʞʠʚʣʝʥʥʷ. 

ɽʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʝʥʝʨʛʝʪʠʯʥʘ ʙʝʟʧʝʢʘ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʩʠʩʪʝʤ (ɽɽɽS-

2020) 10 - 13 ʣʠʩʪʦʧʘʜʘ 2020 ʨ. ʋʢʨʘʾʥʘ, ʍʘʨʢʽʚ, ʅʊʋ çʍʇɯè, ʉ 97-98 

 

ʇʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ: ʟʘʚʽʜʫʚʘʯʘ ʢʘʬ. ʌɽʊʪʘɽɽ, ɸ. ʄ. ʏʝʨʥʶʢʘ 
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ʈʦʟʪʦʨʛʫʻʚ ʆ. ʄ., ɸʩʧ (152)-22, ʄʝʜʽʥ ɺ. ɺ., ɸʩʧ (152)-21 

ɺʀɿʅɸʏɽʅʅʗ ʇʆʈʆɻʆɺʀʍ ɿʅɸʏɽʅʔ ɽʃɽʂʊʈʀʏʅʆɻʆ ʆʇʆʈʋ 

ʇɯʑɸʅʆɻʆ ˆʈʋʅʊʋ ʇʈʀ ʁʆɻʆ ʇɽʈɽʍʆɼɯ ɿɯ ʉʊɸʅʋ ɼɯɽʃɽʂʊʈʀʂɸ ɺ 

ʉʊɸʅ ʇʈʆɺɯɼʅʀʂɸ 

ɿʘʟʝʤʣʝʥʥʷ ʝʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ ʻ ʥʝʚʽʜôʻʤʥʦʶ ʩʢʣʘʜʦʚʦʶ ʥʘʜʽʡʥʦʾ ʪʘ ʙʝʟʧʝʯʥʦʾ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ ʪʘ ʻ ʦʙʦʚôʷʟʢʦʚʠʤ ʪʝʭʥʽʯʥʠʤ ʟʘʭʦʜʦʤ ʧʨʠ 

ʦʙʣʘʰʪʫʚʘʥʥʽ ʷʢ ʩʪʘʮʽʦʥʘʨʥʠʭ ʪʘʢ ʽ ʧʝʨʝʩʫʚʥʠʭ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʦʙôʻʢʪʽʚ ʽ 

ʩʠʩʪʝʤ. ʆʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʩʠʩʪʝʤ ʟʘʟʝʤʣʝʥʥʷ ʻ ʩʪʚʦʨʝʥʥʷ ʥʘʜʽʡʥʦʛʦ ʢʦʥʪʘʢʪʫ ʟ 

ʟʝʤʣʝʶ ʯʝʨʝʟ ʚʝʨʭʥʽʡ ʰʘʨ ˇʨʫʥʪʫ. 

ʆʩʦʙʣʠʚʽʩʪʶ ʚʝʨʭʥʽʭ ʰʘʨʽʚ ˇʨʫʥʪʫ ʻ ʟʥʘʯʥʘ ʚʘʨʽʘʪʠʚʥʽʩʪʴ ʾʭ ʝʣʝʢʪʨʦʬʽʟʠʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʨʫʢʪʫʨʠ, ʬʽʟʠʯʥʦʛʦ ʪʘ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ˇʨʫʥʪʫ. ʎʷ 

ʚʘʨʽʘʪʠʚʥʽʩʪʴ ʦʙʫʤʦʚʣʶʻ ʥʝ ʣʠʰʝ ʟʥʘʯʥʫ ʨʦʟʙʽʞʥʽʩʪʴ ʝʣʝʢʪʨʦʬʽʟʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʜʣʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ˇʨʫʥʪʫ, ʘ ʡ ʜʣʷ ʦʜʥʦʛʦ ʪʦʛʦ ʩʘʤʦʛʦ ˇʨʫʥʪʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʡʦʛʦ 

ʚʦʣʦʛʦʩʪʽ, ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʽʥʰʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʷʢʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʟʤʽʥʥʠʭ 

ʢʣʽʤʘʪʠʯʥʠʭ ʽ ʧʦʛʦʜʥʠʭ ʫʤʦʚ. ʅʘʧʨʠʢʣʘʜ ʧʽʩʦʢ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʤʽʩʪʫ ʚʦʣʦʛʠ ʤʦʞʝ 

ʟʤʽʥʶʚʘʪʠ ʩʚʽʡ ʧʠʪʦʤʠʡ ʦʧʽʨ ʚ ʤʝʞʘʭ ʢʽʣʴʢʦʭ ʧʦʨʷʜʢʽʚ ʚʽʜ ʜʽʝʣʝʢʪʨʠʢʘ ʜʦ 

ʧʨʦʚʽʜʥʠʢʘ [1,2,3]. ʎʝ ʦʙʫʤʦʚʣʶʻ ʟʥʘʯʥʽ ʚʽʜʭʠʣʝʥʥʷ ʧʨʠ ʪʝʦʨʝʪʠʯʥʦʤʫ ʪʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʚʠʟʥʘʯʝʥʥʽ ʧʘʨʘʤʝʪʨʽʚ ʟʘʭʠʩʥʦʛʦ ʽ ʨʦʙʦʯʦʛʦ ʟʘʟʝʤʣʝʥʥʷ ʪʘ 

ʚʝʣʠʢʫ ʨʦʟʨʘʭʫʥʢʦʚʫ ʧʦʭʠʙʢʫ. 

ʇʽʱʘʥʽ ˇʨʫʥʪʠ ʤʘʶʪʴ ʩʘʤʠʡ ʚʝʣʠʢʠʡ ʜʽʘʧʘʟʦʥ ʨʦʟʙʽʞʥʦʩʪʝʡ ʟʥʘʯʝʥʴ ʧʠʪʦʤʦʛʦ 

ʦʧʦʨʫ (ʚʽʜ ʩʪʘʥʫ ʜʽʝʣʝʢʪʨʠʢʘ ʩʫʭʦʛʦ ʪʘ ʯʠʩʪʦʛʦ ʧʽʩʢʫ ʜʦ ʩʪʘʥʫ ʧʨʦʚʽʜʥʠʢʘ ʚ ʧʽʩʢʫ, 

ʱʦ ʤʽʩʪʠʪʴ ʚʦʣʦʛʫ ʪʘ ʨʦʟʯʠʥ ʧʨʠʨʦʜʥʴʦʛʦ ʝʣʝʢʪʨʦʣʽʪʫ). ɺʦʯʝʚʠʜʴ ʽʩʥʫʻ ʧʝʚʥʝ 

ʧʦʨʦʛʦʚʝ ʟʥʘʯʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʛʦ ʦʧʦʨʫ, ʷʢʝ ʚʽʜʧʦʚʽʜʘʻ ʧʝʨʝʭʦʜʫ ʧʽʱʘʥʦʛʦ ˇʨʫʥʪʫ ʟʽ 

ʩʪʘʥʫ ʜʽʝʣʝʢʪʨʠʢʘ ʚ ʩʪʘʥ ʧʨʦʚʽʜʥʠʢʘ.  

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʧʝʨʢʦʣʷʮʽʡʥʦ-ʬʨʘʢʪʘʣʴʥʫ 

ʤʦʜʝʣʴ ʦʧʠʩʫ ʧʨʦʮʝʩʫ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʚʽʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʮʝʡ 

ʧʝʨʝʭʽʜ ʚʽʜʙʫʚʘʻʪʴʩʷ ʢʦʣʠ ʬʨʘʢʪʘʣʴʥʘ ʨʦʟʤʽʨʥʽʩʪʴ ʧʨʦʩʪʦʨʫ ʧʽʱʘʥʦʛʦ ˇʨʫʥʪʫ, ʷʢʠʡ 

ʟʘʧʦʚʥʝʥʠʡ ʨʦʟʯʠʥʦʤ ʝʣʝʢʪʨʦʣʽʪʫ ʩʪʘʻ ʙʣʠʟʴʢʦʶ 0,3. ɺ ʮʴʦʤʫ ʩʪʘʥʽ ʚ ʥʝʦʜʥʦʨʽʜʥʦʤʫ 

ʧʨʦʩʪʦʨʽ ʧʽʱʘʥʦʛʦ ˇʨʫʥʪʫ ʪʝʦʨʝʪʠʯʥʦ ʦʙʦʚôʷʟʢʦʚʦ ʧʦʚʠʥʝʥ ʫʪʚʦʨʠʪʠʩʷ ʭʦʯʘ ʙ ʦʜʠʥ 

ʰʣʷʭ ʧʝʨʢʦʣʷʮʽʾ (ʧʨʦʪʽʢʘʥʥʷ) ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʪʨʫʤʫ. 

ʊʝʦʨʝʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʤʘʪʝʤʘʪʠʯʥʽʡ ʤʦʜʝʣʽ ʙʫʣʦ ʧʽʜʪʚʝʨʜʞʝʥʦ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ, ʷʢʽ ʚʠʷʚʠʣʠ ʨʽʟʢʝ ʧʘʜʽʥʥʷ ʦʤʽʯʥʦʛʦ ʦʧʦʨʫ 

ʟʨʘʟʢʽʚ ʛʨʫʥʪʫ ʧʨʠ ʾʭ ʥʘʩʠʯʝʥʽ ʨʦʟʯʠʥʦʤ ʝʣʝʢʪʨʦʣʽʪʫ ʜʦ ʩʪʘʥʫ ʬʨʘʢʪʘʣʴʥʦʾ 

ʨʦʟʤʽʨʥʦʩʪʽ ʧʨʦʚʽʜʥʦʛʦ ʧʨʦʩʪʦʨʫ 0,3. 

ʎʝ ʧʽʜʪʚʝʨʜʞʫʻ ʪʝ, ʱʦ ʥʝʦʜʥʦʨʽʜʥʽ ʥʝʫʧʦʨʷʜʢʦʚʘʥʽ ʩʪʨʫʢʪʫʨʠ ʤʘʶʪʴ 

ʬʨʘʢʪʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʤʦʞʫʪʴ ʙʫʪʠ ʦʧʠʩʘʥʽ ʪʘ ʚʠʚʯʝʥʽ ʟʘʩʦʙʘʤʠ ʬʨʘʢʪʘʣʴʥʦʾ 

ʛʝʦʤʝʪʨʽʾ ʪʘ ʬʨʘʢʪʘʣʴʥʦʛʦ ʦʙʯʠʩʣʝʥʥʷ. 

ɼʦ ʥʘʧʨʷʤʢʫ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʽʜʥʦʩʷʪʴʩʷ ˇʨʫʥʪʠ ʽʥʰʠʭ ʩʪʨʫʢʪʫʨ ʪʘ 

ʬʽʟʠʢʦ-ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ, ʪʘ ʩʪʚʦʨʝʥʥʷ ʘʜʝʢʚʘʪʥʠʭ ʤʦʜʝʣʝʡ, ʷʢʽ ʤʦʞʫʪʴ ʚʽʜʦʙʨʘʟʠʪʠ 

ʾʭ ʚʣʘʩʪʠʚʦʩʪʽ ʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʜʘʥʠʭ ʧʨʦ ʧʦʨʦʛʦʚʽ ʟʥʘʯʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʛʦ ʦʧʦʨʫ 

ʮʠʭ ʛʨʫʥʪʽʚ. 

ʃʽʪʝʨʘʪʫʨʘ: 

1. ɹʫʜʘʥʦʚ ʇ.ʌ. ʈʦʟʨʦʙʢʘ ʤʝʪʦʜʫ ʨʦʟʨʘʭʫʥʢʫ ʦʧʦʨʫ ʝʣʝʢʪʨʦʣʽʪʠʯʥʦʛʦ 

ʟʘʟʝʤʣʝʥʥʷ/ ʇ.ʌ. ɹʫʜʘʥʦʚ, ɸ.ʄ. ʏʝʨʥʶʢ // ʑʦʢʚʘʨʪʘʣʴʥʠʡ ʥʘʫʢʦʚʠʡ ʞʫʨʥʘʣ 
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ï ʍʘʨʢʽʚ, 2012. ɺʠʧ 3(31). - ʉ. 121-125. 
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3. ʏʝʨʥʶʢ ɸ.ʄ. ɸʥʘʣʠʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʥʦʛʦʩʣʦʡʥʦʡ ʩʪʨʫʢʪʫʨʳ 
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ʉʫʨʢʦʚ ɸ. ɸ., ɸʩʧ (152)-22, ʂʘʯʘʥʦʚ ɭ. ɯ., ɸʩʧ (152)-20 

ʈʆɿʈʆɹʂɸ ɯʅʌʆʈʄɸʎɯʁʅʆ-ʂɽʈʋʖʏʆɰ ʉʀʉʊɽʄʀ ʇʆɻʆɼʅʆ-

ʂʃɯʄɸʊʀʏʅʆɻʆ ʋʇʈɸɺʃɯʅʅʗ ʇʈʆʎɽʉʆʄ ɽʃɽʂʊʈʆʇʆʉʊɸʏɸʅʅʗ ɺ 

ʉʀʉʊɽʄɸʍ ɿ ɺɯʈʊʋɸʃʔʅʀʄʀ ɽʃɽʂʊʈʆʉʊɸʅʎɯʗʄʀ 

ʈʦʟʚʠʪʦʢ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʩʠʩʪʝʤ ʛʝʥʝʨʘʮʽʾ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʻ 

ʙʝʟʘʣʴʪʝʨʥʘʪʠʚʥʠʤ ʰʣʷʭʦʤ ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʦʾ ʝʥʝʨʛʝʪʠʢʠ. ʎʝ ʦʙʫʤʦʚʣʝʥʦ ʥʠʟʢʦʶ 

ʧʨʠʯʠʥ, ʪʘʢʠʭ ʷʢ: 

- ʜʝʬʽʮʠʪ ʚʠʢʦʧʥʠʭ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ; 

- ʰʢʽʜʣʠʚʽ ʚʠʢʠʜʠ ʚ ʘʪʤʦʩʬʝʨʫ ʧʨʦʜʫʢʪʽʚ ʟʛʦʨʷʥʥʷ ʪʘ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʪʝʧʣʦʚʦʾ 

ʝʥʝʨʛʽʾ ʚʽʜ ʨʦʙʦʪʠ ʪʝʧʣʦʚʠʭ ʽ ʘʪʦʤʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ; 

- ʟʤʝʥʰʝʥʥʷʤ ʚʪʨʘʪ ʝʥʝʨʛʽʾ ʧʨʠ ʨʦʟʤʽʱʝʥʥʽ ʜʞʝʨʝʣ ʞʠʚʣʝʥʥʷ ʧʦʨʷʜ 

ʩʧʦʞʠʚʘʯʽʚ; 

- ʙʽʣʴʰ ʛʥʫʯʢʠʡ ʪʘ ʘʜʘʧʪʠʚʥʠʡ ʨʝʞʠʤ ʛʝʥʝʨʘʮʽʾ ʝʥʝʨʛʽʾ. 

ʅʘ ʮʴʦʤʫ ʰʣʷʭʫ ʩʫʪʪʻʚʦʶ ʧʝʨʝʰʢʦʜʦʶ ʻ ʩʣʘʙʢʽ ʧʨʦʛʥʦʟʥʽ ʧʦʢʘʟʥʠʢʠ ʛʝʥʝʨʘʮʽʾ 

ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʚʽʪʨʦʚʠʤʠ ʪʘ ʩʦʥʷʯʥʠʤʠ ʝʣʝʢʪʨʦʩʪʘʥʮʽʷʤʠ, ʷʢʽ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʧʦʛʦʜʥʠʭ ʟʤʽʥ, ʱʦ ʤʘʶʪʴ ʟʥʘʯʥʫ ʚʘʨʽʘʪʠʚʥʽʩʪʴ [1]. 

ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ, ʧʠʪʘʥʥʷ ʩʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʛʝʥʝʨʘʮʽʻʶ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ, ʨʦʙʦʪʘ ʷʢʦʾ ʙʫʣʘ ʙ ʧʦʙʫʜʦʚʘʥʘ ʥʘ 

ʧʽʜʩʪʘʚʽ ʧʦʛʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʤʦʞʣʠʚʠʭ ʧʦʪʦʯʥʠʭ ʟʤʽʥ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʩʪʘʥʫ ʻ ʤʦʞʣʠʚʠʤ ʟʘʩʦʙʦʤ ʚʠʨʽʰʝʥʥʷ ʙʘʛʘʪʴʦʭ ʚʢʘʟʘʥʠʭ ʧʨʦʙʣʝʤ. 

ʇʨʠ ʮʴʦʤʫ ʪʘʢʘ ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʚʨʘʭʦʚʫʚʘʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʮʠʢʣʫ ʨʦʙʦʪʠ ʩʦʥʷʯʥʠʭ ʪʘ ʚʽʪʨʦʚʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʪʘ ʥʘʷʚʥʠʭ ʟʘʩʦʙʽʚ 

ʘʢʫʤʫʣʶʚʘʥʥʷ ʝʥʝʨʛʽʾ. 

ɯʥʬʦʨʤʘʮʽʡʥʦʶ ʦʩʥʦʚʦʶ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʤʦʜʝʣʽ ʽ ʘʣʛʦʨʠʪʤʠ ʷʢ 

ʧʦʛʦʜʥʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘʢ ʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʝʞʠʤʽʚ ʝʣʝʢʪʨʦʩʧʦʞʠʚʘʥʥʷ 

ʩʧʦʞʠʚʘʯʘʤʠ. ʎʽ ʦʙʠʜʚʽ ʚʝʣʠʯʠʥʠ ʻ ʟʥʘʯʥʦ-ʚʘʨʽʘʪʠʚʥʠʤʠ ʪʘ ʧʦʪʨʝʙʫʶʪʴ ʯʽʪʢʦʛʦ 

ʫʟʛʦʜʞʝʥʥʷ. ɺ ʽʥʰʦʤʫ ʚʠʧʘʜʢʫ ʥʝ ʙʫʜʝ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʙʘʣʘʥʩ ʚʠʨʦʙʣʝʥʦʾ ʪʘ 

ʩʧʦʞʠʪʦʾ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʧʦʛʽʨʰʠʪʴ ʧʦʢʘʟʥʠʢʠ 

ʷʢʦʩʪʽ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʚ ʤʝʨʝʞʽ. 

ʇʨʦʧʦʥʫʻʪʴʩʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʝʨʫʶʯʘ ʩʠʩʪʝʤʘ ʧʨʦʮʝʩʦʤ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʚ 

ʩʠʩʪʝʤʘʭ ʟ ʚʽʨʪʫʘʣʴʥʠʤ ʝʣʝʢʪʨʦʩʪʘʥʮʽʷʤʠ, ʷʢʘ ʟʙʫʜʦʚʘʥʘ ʥʘ ʧʨʠʥʮʠʧʘʭ ʜʚʦʙʽʯʥʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ. ʊʦʙʪʦ ʫʧʨʘʚʣʽʥʥʷ ʷʢ ʧʨʦʮʝʩʦʤ ʛʝʥʝʨʘʮʽʾ, ʪʘʢ ʽ ʧʨʦʮʝʩʦʤ ʩʧʦʞʠʚʘʥʥʷ 

ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʥʘʷʚʥʠʭ ʨʝʟʝʨʚʽʚ ʧʦ ʛʝʥʝʨʘʮʽʾ. 

ʇʨʠʥʮʠʧ ʜʽʾ ʩʠʩʪʝʤ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʧʦʙʫʜʦʚʽ ʧʨʽʦʨʠʪʝʪʥʠʭ ʱʘʙʣʽʚ ʱʦ ʜʦ 

ʜʞʝʨʝʣ ʛʝʥʝʨʘʮʽʾ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʪʘ ʱʦ ʜʦ ʾʾ ʩʧʦʞʠʚʘʯʽʚ. ʂʨʠʪʝʨʽʻʤ 

ʧʨʽʦʨʠʪʝʪʥʦʩʪʽ ʜʣʷ ʜʞʝʨʝʣ ʛʝʥʝʨʘʮʽʾ ʤʘʻ ʙʫʪʠ ʥʘʡʩʣʘʙʢʽʰʽ ʧʨʦʛʥʦʟʥʽ ʧʦʢʘʟʥʠʢʠ 

ʛʝʥʝʨʘʮʽʾ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʥʘʡʜʝʰʝʚʰʠʤ ʧʝʨʚʠʥʥʠʤ ʝʥʝʨʛʦʨʝʩʫʨʩʦʤ, ʘ ʟ ʙʦʢʫ 

ʩʧʦʞʠʚʘʯʽʚ ʧʨʽʦʨʠʪʝʪʥʽʩʪʴ ʚʠʙʫʜʦʚʫʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʘʪʝʛʦʨʽʡʥʦʩʪʽ ʩʧʦʞʠʚʘʯʽʚ. 

ʆʢʨʽʤ ʮʴʦʛʦ ʚ ʤʝʞʘʭ ʢʦʞʥʦʾ ʟ ʢʘʪʝʛʦʨʽʡ ʩʣʽʜ ʚʠʟʥʘʯʘʪʠ ʩʫʙʧʨʽʦʨʠʪʝʪʥʽʩʪʴ ʟʘ 

ʧʝʨʝʣʽʢʦʤ ʩʧʦʞʠʚʘʯʽʚ ʪʘ ʟʘ ʥʘʷʚʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʛʝʥʝʨʘʮʽʾ (ʯʘʩ ʜʦʙʠ, ʥʘʷʚʥʽʩʪʴ 

ʧʝʨʚʠʥʥʦʛʦ ʝʥʝʨʛʦʨʝʩʫʨʩʫ, ʪʦʱʦ). 

ʉʫʪʪʻʚʦʶ ʩʢʣʘʜʦʚʦʶ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʻ ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ, ʷʢʘ 

ʟʙʠʨʘʻ, ʩʠʩʪʝʤʘʪʠʟʫʻ, ʦʙʨʦʙʣʷʻ ʪʘ ʟʙʝʨʽʛʘʻ ʜʘʥʽ ʧʨʦ ʧʦʛʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʨʝʛʽʦʥʫ ʪʘ ʥʘʜʘʻ ʧʝʚʥʽ ʧʨʦʛʥʦʟʥʽ ʧʦʢʘʟʥʠʢʠ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ 
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ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʠ ʧʦʜʘʣʴʰʦʤʫ ʫʧʨʘʚʣʽʥʥʽ ʧʨʦʮʝʩʦʤ ʛʝʥʝʨʘʮʽʾ-ʩʧʦʞʠʚʘʥʥʷ ʚ ʩʠʩʪʝʤʘʭ 

ʟ ʚʽʨʪʫʘʣʴʥʠʤʠ ʝʣʝʢʪʨʦʩʪʘʥʮʽʷʤʠ. ʉʘʤʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʽʨʪʫʘʣʴʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ 

ʜʦʟʚʦʣʠʪʴ ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʽʩʮʝʚʽ ʥʘʷʚʥʽ 

ʝʥʝʨʛʝʪʠʯʥʽ ʨʝʩʫʨʩʠ ʪʘ ʙʫʜʫʚʘʪʠ ʩʢʣʘʜʥʽ ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ, ʷʢʽ ʟʤʦʞʫʪʴ 

ʛʘʨʤʦʥʽʡʥʦ ʧʦʻʜʥʫʚʘʪʠ ʚʠʤʦʛʠ ʩʧʦʞʠʚʘʯʽʚ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʪʘ ʤʦʞʣʠʚʦʩʪʽ 

ʛʝʥʝʨʫʶʯʠʭ ʧʦʪʫʞʥʦʩʪʝʡ. 
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ɺʝʣʠʢʦʛʦʨʩʴʢʠʡ ʆ. ɺ., ɸʩʧ(152)-23, ʌʝʜʦʨʦʚ ɭ. ɺ., ɸʩʧ (152)-20 

ʄɽʊʈʆʃʆɻɯʏʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ʗɼɽʈʅʆɰ ɹɽɿʇɽʂʀ 

ʈʦʟʨʦʙʢʘ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʘʪʦʤʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ 

ʻ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʩʫʯʘʩʥʦʾ ʝʥʝʨʛʝʪʠʢʠ, ʷʢʘ ʚʽʜʽʛʨʘʻ ʚʠʨʽʰʘʣʴʥʫ ʨʦʣʴ ʫ 

ʟʘʙʝʟʧʝʯʝʥʥʽ ʝʣʝʢʪʨʦʝʥʝʨʛʽʻʶ ʤʽʣʴʡʦʥʽʚ ʣʶʜʝʡ ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʫ. ɿ ʫʨʘʭʫʚʘʥʥʷʤ 

ʟʥʘʯʫʱʦʩʪʽ ʪʘ ʢʦʤʧʣʝʢʩʥʦʩʪʽ ʮʠʭ ʫʩʪʘʥʦʚʦʢ, ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ʻ 

ʙʝʟʧʝʢʘ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ, ʧʠʪʘʥʥʷ ʤʝʪʨʦʣʦʛʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʷʚʣʝʥʥʷ ʦʟʥʘʢ 

ʘʚʘʨʽʡʥʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʘʢʪʠʚʥʽʡ ʟʦʥʽ ʷʜʝʨʥʦʛʦ ʨʝʘʢʪʦʨʘ ʚ ʨʝʞʠʤʽ 

ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʤʘʻ ʚʠʨʽʰʘʣʴʥʝ ʟʥʘʯʝʥʥʷ [1]. 

ʅʘʜʟʚʠʯʘʡʥʘ ʩʢʣʘʜʥʽʩʪʴ ʪʝʭʥʽʯʥʠʭ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤ ʷʜʝʨʥʠʭ ʨʝʘʢʪʦʨʽʚ 

ʚʠʤʘʛʘʻ ʧʦʩʪʽʡʥʦʛʦ ʪʘ ʪʦʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʟʘ ʾʭ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷʤ. ʆʩʦʙʣʠʚʦ ʚʘʞʣʠʚʠʤ ʻ 

ʚʯʘʩʥʝ ʚʠʷʚʣʝʥʥʷ ʥʘʡʤʝʥʰʠʭ ʟʤʽʥ ʫ ʧʘʨʘʤʝʪʨʘʭ ʪʘ ʨʝʞʠʤʘʭ ʨʦʙʦʪʠ ʷʜʝʨʥʦʛʦ ʨʝʘʢʪʦʨʘ, 

ʷʢʽ ʤʦʞʫʪʴ ʩʚʽʜʯʠʪʠ ʧʨʦ ʧʦʪʝʥʮʽʡʥʽ ʧʨʦʙʣʝʤʠ ʘʙʦ ʘʚʘʨʽʡʥʽ ʩʠʪʫʘʮʽʾ. ʄʝʪʨʦʣʦʛʽʯʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʚ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʦʟʥʘʯʘʻ ʩʪʚʦʨʝʥʥʷ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʦʯʥʠʭ ʪʘ ʥʘʜʽʡʥʠʭ 

ʩʠʩʪʝʤ ʚʠʤʽʨʶʚʘʥʴ, ʷʢʽ ʟʜʘʪʥʽ ʚʠʷʚʣʷʪʠ ʤʽʥʽʤʘʣʴʥʽ ʟʤʽʥʠ ʚ ʨʦʙʦʪʽ ʨʝʘʢʪʦʨʘ, ʪʠʤ ʩʘʤʠʤ 

ʧʝʨʝʜʙʘʯʘʶʯʠ ʪʘ ʟʘʧʦʙʽʛʘʶʯʠ ʤʦʞʣʠʚʠʤ ʘʚʘʨʽʡʥʠʤ ʩʠʪʫʘʮʽʷʤ [2]. 

ɺʘʞʣʠʚʦ ʚʨʘʭʫʚʘʪʠ, ʱʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʦʩʦʙʣʠʚʦʩʪʝʡ ʷʜʝʨʥʦʾ ʝʥʝʨʛʝʪʠʢʠ, ʥʘʚʽʪʴ 

ʥʘʡʤʝʥʰʽ ʥʝʧʦʣʘʜʢʠ ʯʠ ʚʽʜʭʠʣʝʥʥʷ ʚ ʨʦʙʦʪʽ ʨʝʘʢʪʦʨʘ ʤʦʞʫʪʴ ʤʘʪʠ ʩʝʨʡʦʟʥʽ ʥʘʩʣʽʜʢʠ, 

ʪʦʤʫ ʚʠʷʚʣʝʥʥʷ ʪʘ ʫʩʫʥʝʥʥʷ ʧʦʪʝʥʮʽʡʥʠʭ ʧʨʦʙʣʝʤ ʫ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʩʪʘʻ 

ʧʨʽʦʨʠʪʝʪʥʦʶ ʟʘʜʘʯʝʶ. ʄʝʪʨʦʣʦʛʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʻ ʢʣʶʯʝʤ ʜʦ ʝʬʝʢʪʠʚʥʦʛʦ 

ʚʠʷʚʣʝʥʥʷ ʟʤʽʥ ʫ ʨʦʙʦʪʽ ʷʜʝʨʥʦʛʦ ʨʝʘʢʪʦʨʘ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʫʚʘʪʠ ʪʘ 

ʟʘʧʦʙʽʛʘʪʠ ʤʦʞʣʠʚʠʤ ʘʚʘʨʽʡʥʠʤ ʩʠʪʫʘʮʽʷʤ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʙʽʣʴʥʽʩʪʴ ʪʘ ʙʝʟʧʝʢʫ 

ʷʜʝʨʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʫ ʮʽʣʦʤʫ [3]. 

ʆʪʞʝ, ʨʦʟʫʤʽʥʥʷ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʨʦʣʦʛʽʯʥʠʭ ʘʩʧʝʢʪʽʚ ʫ ʚʠʷʚʣʝʥʥʽ ʦʟʥʘʢ 

ʘʚʘʨʽʡʥʦʩʪʽ ʫ ʷʜʝʨʥʠʭ ʨʝʘʢʪʦʨʘʭ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʻ ʥʝʦʙʭʽʜʥʠʤʠ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʪʘ ʥʘʜʽʡʥʦʩʪʽ ʘʪʦʤʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ, ʘ ʪʘʢʦʞ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʧʦʢʦʶ ʪʘ ʚʧʝʚʥʝʥʦʩʪʽ ʛʨʦʤʘʜʩʴʢʦʩʪʽ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʜʝʨʥʦʾ ʝʥʝʨʛʽʾ ʷʢ ʜʞʝʨʝʣʘ 

ʩʪʘʣʦʛʦ ʪʘ ʥʘʜʽʡʥʦʛʦ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ. 
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ʊʠʤʦʰʝʥʢʦ ʆ. ɸ., ɸʩʧ(152)-20 

ʋɼʆʉʂʆʅɸʃɽʅʅʗ ʄɽʊʆɼɯɺ ʂʆʅʊʈʆʃʖ ʆɹʆʃʆʅʂʀ ʊɺɽʃ: 

ʂʃʖʏʆɺʀʁ ʂʈʆʂ ɼʆ ʇɯɼɺʀʑɽʅʅʗ ɹɽɿʇɽʂʀ ʋ ʗɼɽʈʅɯʁ 

ɽʅɽʈɻɽʊʀʎɯ 

ʇʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʙʝʟʧʝʢʠ ʫ ʩʬʝʨʽ ʷʜʝʨʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʚʠʩʪʫʧʘʻ ʦʜʥʽʻʶ ʟ 

ʢʣʶʯʦʚʠʭ ʧʨʽʦʨʠʪʝʪʥʠʭ ʟʘʚʜʘʥʴ ʚ ʋʢʨʘʾʥʽ ʪʘ ʟʘʛʘʣʦʤ ʫ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ. 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʷʜʝʨʥʠʭ ʨʝʘʢʪʦʨʽʚ ʘʪʦʤʥʠʭ 

ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʤʘʻ ʥʘʜʟʚʠʯʘʡʥʫ ʚʘʞʣʠʚʽʩʪʴ ʷʢ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ 

ʧʦʪʨʝʙ ʩʫʩʧʽʣʴʩʪʚʘ, ʪʘʢ ʽ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ 

ʛʘʨʤʦʥʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʝʥʝʨʛʝʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ɺ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ, 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʽʚ ʢʦʥʪʨʦʣʶ ʦʙʦʣʦʥʢʠ ʪʝʧʣʦʚʠʜʽʣʷʶʯʠʭ ʝʣʝʤʝʥʪʽʚ (ʊɺɽʃ) ï 

ʢʣʶʯʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʷʜʝʨʥʦʛʦ ʨʝʘʢʪʦʨʘ, ʥʘʙʫʚʘʻ ʢʨʠʪʠʯʥʦʾ ʚʘʛʠ [1]. 

ʆʙʦʣʦʥʢʘ ʊɺɽʃ ʻ ʦʩʥʦʚʥʠʤ ʝʣʝʤʝʥʪʦʤ, ʱʦ ʚʽʜʦʢʨʝʤʣʶʻ ʷʜʝʨʥʝ ʧʘʣʠʚʦ ʚʽʜ 

ʦʭʦʣʦʜʞʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʠʡ ʪʘ ʙʝʟʧʝʯʥʠʡ ʧʨʦʮʝʩ 

ʫʪʚʦʨʝʥʥʷ ʷʜʝʨʥʦʾ ʝʥʝʨʛʽʾ. ɺʠʷʚʣʝʥʥʷ ʪʘ ʫʩʫʥʝʥʥʷ ʥʝʜʦʣʽʢʽʚ, ʧʦʰʢʦʜʞʝʥʴ ʘʙʦ 

ʚʽʜʭʠʣʝʥʴ ʫ ʩʪʘʥʽ ʦʙʦʣʦʥʢʠ ʊɺɽʃ ʻ ʚʠʨʽʰʘʣʴʥʦʶ ʩʢʣʘʜʦʚʦʶ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ 

ʤʦʞʣʠʚʠʭ ʘʚʘʨʽʡ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʷʜʝʨʥʠʭ ʨʝʘʢʪʦʨʽʚ [2]. 

ʉʫʯʘʩʥʠʡ ʨʦʟʚʠʪʦʢ ʪʝʭʥʦʣʦʛʽʡ ʚʠʤʘʛʘʻ ʧʦʩʪʽʡʥʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʽʚ 

ʢʦʥʪʨʦʣʶ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʦʙʦʣʦʥʢʠ ʊɺɽʃ, ʱʦʙ ʤʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʦʧʝʨʘʪʠʚʥʦ 

ʨʝʘʛʫʚʘʪʠ ʥʘ ʙʫʜʴ-ʷʢʽ ʚʽʜʭʠʣʝʥʥʷ ʚ ʾʾ ʩʪʘʥʽ, ʥʘʚʽʪʴ ʥʘʡʤʝʥʰʽ, ʪʘ ʫʥʠʢʥʫʪʠ ʥʘʩʣʽʜʢʽʚ, 

ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʘʞʣʠʚʽ ʜʣʷ ʙʝʟʧʝʢʠ ʷʜʝʨʥʦʛʦ ʨʝʘʢʪʦʨʫ ʘʪʦʤʥʦʾ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ. 

ɯʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʢʦʥʪʨʦʣʶ ʦʙʦʣʦʥʢʠ ʊɺɽʃ ʚʽʜʽʛʨʘʶʪʴ ʢʨʠʪʠʯʥʫ 

ʨʦʣʴ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʥʝ ʣʠʰʝ ʙʝʟʧʝʢʠ, ʘ ʡ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʩʪʽʡʢʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʷʜʝʨʥʠʭ ʨʝʘʢʪʦʨʽʚ [3]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʚʠʪʦʢ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫʜʦʩʢʦʥʘʣʝʥʠʭ ʤʝʪʦʜʽʚ ʢʦʥʪʨʦʣʶ 

ʦʙʦʣʦʥʢʠ ʊɺɽʃ ʷʚʣʷʶʪʴʩʷ ʚʘʞʣʠʚʠʤ ʢʨʦʢʦʤ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʷʜʝʨʥʠʭ 

ʨʝʘʢʪʦʨʽʚ ʪʘ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʷʜʝʨʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʷʢ ʥʘʜʽʡʥʦʛʦ, ʩʪʽʡʢʦʛʦ ʪʘ 

ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʦʛʦ ʜʞʝʨʝʣʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. 
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ʉʢʣʴʦʤʽʥ ʆ.ɺ., ɼɽɸ-ɽ22 ʤʛ 

ʇɽʈɽɺʆɼ ʇʆɺɯʊʈʗʅʀʍ ʃɯʅɯʁ ʅɸ ʅɸʇʈʋɻʋ 20 ʢɺ 

ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʨʦʟʛʣʷʥʫʪʦ ʜʦʮʽʣʴʥʽʩʪʴ ʧʝʨʝʚʦʜʫ ʣʽʥʽʡ ʝʣʝʢʪʨʦʧʝʨʝʜʘʚʘʥʥʷ, ʷʢʽ 

ʧʨʘʮʶʶʪʴ ʥʘ ʥʘʧʨʫʟʽ 10 ʢɺ, ʥʘ ʥʘʧʨʫʛʫ 20 ʢɺ. 

ɸʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʝʣʝʢʪʨʠʯʥʠʭ ʤʝʨʝʞ ʧʽʜʪʚʝʨʜʞʫʻ, ʱʦ ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ, ʷʢʝ 

ʧʝʨʝʚʠʱʫʻ 50-70 ʨʦʢʽʚ, ʧʽʜʜʘʻʪʴʩʷ ʷʢ ʬʽʟʠʯʥʦʤʫ, ʪʘʢ ʽ ʤʦʨʘʣʴʥʦʤʫ ʟʥʦʩʫ. ɿʘʩʪʘʨʽʣʘ 

ʪʝʭʥʽʯʥʘ ʙʘʟʘ ʨʦʟʧʦʜʽʣʴʯʠʭ ʝʣʝʢʪʨʠʯʥʠʭ ʤʝʨʝʞ ʧʨʠʟʚʝʣʘ ʜʦ ʩʫʪʪʻʚʠʭ ʚʪʨʘʪ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. ʊʘʢʦʞ ʚʠʥʠʢʘʻ ʧʨʦʙʣʝʤʘ ʥʠʟʴʢʦʛʦ ʨʽʚʥʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʥʘʧʨʫʛʠ 20 ʢɺ ʚ ʽʩʥʫʶʯʽ ʝʣʝʢʪʨʠʯʥʽ ʤʝʨʝʞʽ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, 

ʯʠ ʮʝ ʟʘʤʽʥʘ ʽʩʥʫʶʯʠʭ ʯʠ ʙʫʜʽʚʥʠʮʪʚʦ ʥʦʚʠʭ, ʩʪʘʻ ʝʢʦʥʦʤʽʯʥʦ ʦʙʛʨʫʥʪʦʚʘʥʠʤ 

ʟʘʚʜʷʢʠ ʩʪʘʙʽʣʴʥʦʤʫ ʟʨʦʩʪʘʥʥʶ ʱʽʣʴʥʦʩʪʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʧʽʜʚʠʱʝʥʥʶ ʚʠʤʦʛ ʜʦ 

ʷʢʦʩʪʽ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. 

ɿʘʤʽʥʘ ʟʘʩʪʘʨʽʣʠʭ ʝʣʝʢʪʨʠʯʥʠʭ ʤʝʨʝʞ ʚʠʟʥʘʻʪʴʩʷ ʦʜʥʠʤ ʟ ʧʝʨʝʚʘʞʥʠʭ 

ʥʘʧʨʷʤʽʚ ʫ ʨʦʟʚʠʪʢʫ ʩʬʝʨʠ ʝʥʝʨʛʝʪʠʢʠ. ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʩʪʘʥ ʽʩʥʫʶʯʠʭ ʤʝʨʝʞ ʥʝ 

ʚʽʜʧʦʚʽʜʘʻ ʚʩʪʘʥʦʚʣʝʥʠʤ ʩʪʘʥʜʘʨʪʘʤ ʷʢʦʩʪʽ. ʇʦʥʘʜ 60% ʤʝʨʝʞ ʥʘʧʨʫʛʦʶ 10ï35 ʢɺ, 

ʷʢʽ ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ ʧʦʥʘʜ 25 ʨʦʢʽʚ ʪʘ ʧʦʪʨʝʙʫʶʪʴ ʦʥʦʚʣʝʥʥʷ, ʜʝʤʦʥʩʪʨʫʶʪʴ 

ʥʝʩʫʤʽʩʥʽʩʪʴ ʽʟ ʚʠʤʦʛʘʤʠ ʷʢʦʩʪʽ. ɹʘʛʘʪʦ ʟ ʮʠʭ ʤʝʨʝʞ ʚʞʝ ʤʦʨʘʣʴʥʦ ʪʘ ʬʽʟʠʯʥʦ 

ʟʘʩʪʘʨʽʣʠ, ʱʦ ʚʠʷʚʣʷʻʪʴʩʷ ʫ ʧʨʦʙʣʝʤʘʭ, ʪʘʢʠʭ ʷʢ ʟʥʦʰʫʚʘʥʥʷ ʥʝʩʫʯʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, 

ʚʠʩʦʢʽ ʪʝʭʥʽʯʥʽ ʚʪʨʘʪʠ ʪʘ ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʧʝʨʝʨʽʟʽʚ ʧʨʦʚʦʜʽʚ ʧʦʪʦʯʥʠʤ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ. ɿ ʤʝʪʦʶ ʧʽʜʢʣʶʯʝʥʥʷ ʥʦʚʠʭ ʩʧʦʞʠʚʘʯʽʚ ʪʘ ʚʚʝʜʝʥʥʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ 

ʥʦʚʠʭ ʛʝʥʝʨʫʶʯʠʭ ʧʦʪʫʞʥʦʩʪʝʡ ʻ ʚʘʞʣʠʚʠʤ ʙʫʜʫʚʘʪʠ ʥʦʚʽ ʤʝʨʝʞʽ, ʨʦʟʪʘʰʦʚʘʥʽ 

ʧʘʨʘʣʝʣʴʥʦ ʜʦ ʽʩʥʫʶʯʠʭ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʥʘʧʨʫʛʠ 20 ʢɺ ʟʘʤʽʩʪʴ ʪʨʘʜʠʮʽʡʥʠʭ 6ï10 ʢɺ 

ʻ ʦʜʥʠʤ ʽʟ ʝʬʝʢʪʠʚʥʠʭ ʩʧʦʩʦʙʽʚ ʚʠʨʽʰʝʥʥʷ ʮʠʭ ʧʨʦʙʣʝʤ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʥʘʧʨʫʛʠ 20 ʢɺ ʚ ʽʩʥʫʶʯʽ ʝʣʝʢʪʨʠʯʥʽ ʤʝʨʝʞʽ, ʙʫʜʴ ʪʦ ʰʣʷʭʦʤ 

ʟʘʤʽʥʠ ʽʩʥʫʶʯʠʭ ʘʙʦ ʙʫʜʽʚʥʠʮʪʚʦʤ ʥʦʚʠʭ, ʩʪʘʻ ʝʢʦʥʦʤʽʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʠʤ ʚʥʘʩʣʽʜʦʢ 

ʧʦʩʪʽʡʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʱʽʣʴʥʦʩʪʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʚʠʤʦʛ ʜʦ ʷʢʦʩʪʽ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʠʭ ʤʝʨʝʞ ʟ ʥʘʧʨʫʛʦʶ 20 ʢɺ ʦʩʦʙʣʠʚʦ 

ʚʘʞʣʠʚʝ ʚ ʤʽʩʴʢʦʤʫ ʤʘʩʰʪʘʙʽ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʧʣʘʥʫ ʤʦʜʝʨʥʽʟʘʮʽʾ ʝʣʝʢʪʨʠʯʥʠʭ ʤʝʨʝʞ ʟʽ ʟʤʽʥʦʶ ʢʣʘʩʫ ʥʘʧʨʫʛʠ 

ʥʘ 20 ʢɺ ʧʝʨʝʜʙʘʯʘʻ ʚʠʨʽʰʝʥʥʷ ʥʘʩʪʫʧʥʠʭ ʟʘʚʜʘʥʴ: 

ʈʦʟʨʦʙʢʘ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʽʯʥʦʾ ʙʘʟʠ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʨʝʢʦʥʩʪʨʫʢʮʽʾ 

ʝʣʝʢʪʨʦʤʝʨʝʞ. 

ʈʝʢʦʥʩʪʨʫʢʮʽʷ ʽʩʥʫʶʯʠʭ ʧʽʜʩʪʘʥʮʽʡ ʞʠʚʣʝʥʥʷ ʥʘʧʨʫʛʦʶ 220/110 ʢɺ, ʟ 

ʚʠʜʽʣʝʥʥʷʤ ʜʦʜʘʪʢʦʚʦʾ ʧʦʪʫʞʥʦʩʪʽ ʜʣʷ ʝʣʝʢʪʨʦʤʝʨʝʞ ʥʘʧʨʫʛʦʶ 20 ʢɺ. 

ʇʽʜʛʦʪʦʚʢʘ ʧʦʚʥʦʛʦ ʢʦʤʧʣʝʢʪʫ ʪʝʭʥʽʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ, ʚʢʣʶʯʘʶʯʠ ʝʢʦʥʦʤʽʯʥʝ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʢʦʥʮʝʧʮʽʾ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʣʝʢʪʨʦʤʝʨʝʞʽ ʥʘʧʨʫʛʦʶ 20 ʢɺ ʜʣʷ 

ʢʦʥʢʨʝʪʥʦʛʦ ʦʙôʻʢʪʘ ʨʝʢʦʥʩʪʨʫʢʮʽʾ. 

ʊʘʢʠʡ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʤʝʨʝʞ ʩʝʨʝʜʥʴʦʾ ʥʘʧʨʫʛʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʩʦʢʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʘʚʘʨʽʡʥʠʭ ʚʽʜʢʣʶʯʝʥʴ ʣʽʥʽʡ ʧʝʨʝʜʘʯʽ ʪʘ ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ, ʘ ʪʘʢʦʞ ʜʦ 

ʟʙʽʣʴʰʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʪʨʠʚʘʣʦʩʪʽ ʚʽʜʢʣʶʯʝʥʥʷ ʦʜʥʦʛʦ ʩʧʦʞʠʚʘʯʘ (SAIDI) ʪʘ 

ʢʽʣʴʢʦʩʪʽ ʚʽʜʢʣʶʯʝʥʴ ʦʜʥʦʛʦ ʩʧʦʞʠʚʘʯʘ (SAIFI). ʈʽʯʥʘ ʢʽʣʴʢʽʩʪʴ ʘʚʘʨʽʡʥʠʭ 

ʚʽʜʢʣʶʯʝʥʴ ʧʦʚʽʪʨʷʥʠʭ ʣʽʥʽʡ (ʇʃ) ʥʘʧʨʫʛʦʶ 35 ʢɺ ʩʪʘʥʦʚʠʪʴ ʧʦʥʘʜ 2000 ʚʠʧʘʜʢʽʚ. 

ɺʽʜʥʦʩʥʘ ʯʘʩʪʦʪʘ ʘʚʘʨʽʡʥʠʭ ʚʽʜʢʣʶʯʝʥʴ ʇʃ 35 ʢɺ ʩʢʣʘʜʘʻ ʣʠʰʝ 3 ʚʽʜʢʣʶʯʝʥʥʷ ʥʘ 

ʢʦʞʥʽ 100 ʢʽʣʦʤʝʪʨʽʚ. ɸʚʘʨʽʡʥʽ ʚʽʜʢʣʶʯʝʥʥʷ ʇʃ ʥʘʧʨʫʛʦʶ 6 (10) ʢɺ ʜʦʩʷʛʘʶʪʴ 
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ʧʦʥʘʜ 13000 ʱʦʨʽʯʥʦ, ʧʨʠ ʯʘʩʪʦʪʽ 10 ʚʽʜʢʣʶʯʝʥʴ ʥʘ ʢʦʞʥʽ 100 ʢʽʣʦʤʝʪʨʽʚ. 

ɺʽʜʭʠʣʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʜʣʷ ʇʃ 6-10 ʢɺ ʚʽʜʥʦʩʥʦ ʇʃ 35 ʢɺ ʩʢʣʘʜʘʻ 3,3 ʨʘʟʠ ʽ 

ʤʦʞʝ ʙʫʪʠ ʟʫʤʦʚʣʝʥʦ ʧʝʨʝʚʘʞʥʦʶ ʚʨʘʟʣʠʚʽʩʪʶ ʣʽʥʽʡ 6-10 ʢɺ ʜʦ ʩʪʠʭʽʡʥʠʭ ʷʚʠʱ. 

ʅʘʧʨʠʢʣʘʜ, ʥʘ ʨʽʯʥʦʤʫ ʨʽʚʥʽ 20% ʚʽʜʢʣʶʯʝʥʴ ʇʃ 35 ʢɺ ʩʧʨʠʯʠʥʷʶʪʴʩʷ ʩʪʠʭʽʡʥʠʤʠ 

ʷʚʠʱʘʤʠ, ʫ ʪʦʡ ʯʘʩ ʷʢ ʥʘ ʇʃ 6-10 ʢɺ ʮʷ ʮʠʬʨʘ ʩʪʘʥʦʚʠʪʴ 58%. 
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ʇʦʥʦʤʘʨʝʥʢʦ ʇ.ɸ., ɼɽɸ-ʇʆɽʥ 22 ʤʛ 

ɸʅɸʃɯɿ ʉʋʏɸʉʅʀʍ ɽʅɽʈɻɽʊʀʏʅʀʍ ʊɽʍʅʆʃʆɻɯʁ 
ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʩʫʯʘʩʥʽ ʝʥʝʨʛʝʪʠʯʥʽ ʪʝʭʥʦʣʦʛʽʾ. 

ʉʫʯʘʩʥʠʡ ʝʥʝʨʛʝʪʠʯʥʠʡ ʩʝʢʪʦʨ ʧʝʨʝʞʠʚʘʻ ʧʝʨʝʪʚʦʨʝʥʥʷ, ʘʢʪʠʚʥʦ 

ʤʦʜʝʨʥʽʟʫʶʯʠʩʴ ʜʣʷ ʚʽʜʧʦʚʽʜʽ ʥʘ ʟʨʦʩʪʘʶʯʠʡ ʧʦʧʠʪ ʩʧʦʞʠʚʘʯʽʚ. ʅʘʡʚʠʱʽ ʪʝʤʧʠ 

ʨʦʟʚʠʪʢʫ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʮʽ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʚ ɭʚʨʦʧʽ, ʜʝ 

ʩʧʦʞʠʚʘʯʽ ʪʘ ʫʨʷʜ ʜʘʚʥʦ ʚʠʟʥʘʣʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʝʬʝʢʪʠʚʥʦʛʦ ʪʘ ʙʝʟʧʝʯʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ. 

ʍʦʯʘ ʧʨʦʮʝʩ ʦʥʦʚʣʝʥʥʷ ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʭ ʤʝʨʝʞ ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʘʢ ʘʢʪʠʚʥʦ, 

ʣʦʢʘʣʴʥʽ ʤʝʨʝʞʽ ʝʣʝʢʪʨʠʬʽʢʘʮʽʾ, ʦʧʘʣʝʥʥʷ ʪʘ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʟʘʟʥʘʶʪʴ ʟʥʘʯʥʠʭ 

ʧʦʢʨʘʱʝʥʴ. ʎʷ ʪʝʥʜʝʥʮʽʷ ʧʦʚ'ʷʟʘʥʘ ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʪʘʨʠʬʽʚ ʥʘ ʢʦʤʫʥʘʣʴʥʽ ʧʦʩʣʫʛʠ ʪʘ 

ʙʘʞʘʥʥʷʤ ʥʘʩʝʣʝʥʥʷ ʧʝʨʝʭʦʜʠʪʠ ʥʘ ʩʘʤʦʩʪʽʡʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʫʜʽʚʝʣʴ 

ʝʥʝʨʛʦʨʝʩʫʨʩʘʤʠ. 

ʅʘ ʨʽʚʥʽ ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʭ ʤʝʨʝʞ, ʭʦʯ ʽ ʥʝ ʪʘʢ ʽʥʪʝʥʩʠʚʥʦ, ʧʨʦʚʦʜʷʪʴʩʷ 

ʨʦʟʨʦʙʢʠ. ʆʩʢʽʣʴʢʠ ʪʨʘʜʠʮʽʡʥʽ ʮʝʥʪʨʘʣʽʟʦʚʘʥʽ ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦ- ʪʘ ʛʘʟʦʧʦʩʪʘʯʘʥʥʷ 

ʩʧʦʨʫʜʞʝʥʽ ʜʘʚʥʦ, ʙʽʣʴʰʽʩʪʴ ʟ ʥʠʭ ʚʠʤʘʛʘʻ ʥʝ ʪʽʣʴʢʠ ʨʝʤʦʥʪʫ, ʘʣʝ ʽ ʧʦʚʥʦʾ ʟʘʤʽʥʠ. 

ɯʩʥʫʻ ʢʽʣʴʢʘ ʧʨʠʯʠʥ, ʷʢʽ ʧʦʷʩʥʶʶʪʴ ʮʶ ʩʠʪʫʘʮʽʶ, ʽ ʩʝʨʝʜ ʥʠʭ ʦʩʥʦʚʥʠʤʠ ʻ 

ʟʥʦʰʝʥʽʩʪʴ, ʧʦʪʝʥʮʽʡʥʘ ʥʝʙʝʟʧʝʢʘ ʜʣʷ ʣʶʜʝʡ ʪʘ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʘ ʪʘʢʦʞ 

ʥʝʜʦʩʪʘʪʥʷ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. 

ɼʦʜʘʪʢʦʚʦ, ʙʘʛʘʪʦ ʪʝʧʣʦʚʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʥʘʨʘʟʽ ʧʨʘʮʶʶʪʴ ʫ 

ʢʦʥʜʝʥʩʘʮʽʡʥʦʤʫ ʨʝʞʠʤʽ, ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ ʰʠʨʦʢʠʤ ʧʦʰʠʨʝʥʥʷʤ ʣʦʢʘʣʴʥʠʭ 

ʪʝʧʣʦʚʠʭ ʢʦʪʝʣʝʥʴ. ʅʝ ʙʫʜʝʤʦ ʨʦʟʛʣʷʜʘʪʠ ʧʨʦʮʝʩ ʜʝʮʝʥʪʨʘʣʽʟʘʮʽʾ ʝʣʝʢʪʨʠʯʥʦʛʦ ʪʘ 

ʪʝʧʣʦʚʦʛʦ ʧʦʩʪʘʯʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʫʪʨʠʤʘʥʥʷ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʤʽʩʮʝʚʠʭ ʫʩʪʘʥʦʚʦʢ 

ʦʙʭʦʜʠʪʴʩʷ ʩʧʦʞʠʚʘʯʘʤ ʜʝʰʝʚʰʝ, ʥʽʞ ʩʧʦʞʠʚʘʥʥʷ ʨʝʩʫʨʩʽʚ ʯʝʨʝʟ ʮʝʥʪʨʘʣʽʟʦʚʘʥʽ 

ʤʘʛʽʩʪʨʘʣʽ. 

ɺʘʨʪʽʩʪʴ ʪʝʧʣʦʚʦʾ ʪʘ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʚʽʜ ʮʝʥʪʨʘʣʴʥʠʭ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ 

ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʻ ʢʦʞʝʥ ʨʽʢ, ʦʩʢʽʣʴʢʠ ʦʙʣʘʜʥʘʥʥʷ ʥʘ ʩʪʘʥʮʽʷʭ ʟʘʟʥʘʻ ʟʥʦʰʝʥʥʷ, ʽ ʾʭʥʷ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʫʞʝ ʥʠʟʴʢʘ. 

ʆʪʞʝ, ʥʝʦʙʭʽʜʥʽ ʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʛʘʣʫʟʽ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʠ, ʷʢʽ ʩʧʨʠʷʪʠʤʫʪʴ 

ʨʝʛʫʣʶʚʘʥʥʶ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʟʘʚʘʥʪʘʞʝʥʥʷ, ʧʽʜʚʠʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʭ ʩʪʘʥʮʽʡ ʧʦʩʪʘʯʘʥʥʷ ʪʘ ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʦʤʫ ʢʦʥʪʨʦʣʶ ʥʘʜ 

ʧʽʜʢʣʶʯʝʥʠʤʠ ʤʽʩʮʝʚʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ. 

ʏʠʥʥʠʢʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʥʘʧʨʷʤʦʢ ʨʦʟʚʠʪʢʫ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʚʢʣʶʯʘʶʪʴ:  

V ɿʤʽʥʘ ʦʙʩʷʛʽʚ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʪʘ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ, ʷʢʠʡ ʦʩʪʘʥʥʽʤ 

ʯʘʩʦʤ ʟʤʝʥʰʫʻʪʴʩʷ;  

V ɽʚʦʣʶʮʽʷ ʩʪʨʫʢʪʫʨʠ ʩʧʦʞʠʚʘʥʥʷ, ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ;  

V ɽʥʝʨʛʝʪʠʯʥʘ ʧʦʣʽʪʠʢʘ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʽʜʤʦʚʽ ʚʽʜ ʚʫʛʽʣʣʷ, ʛʘʟʫ ʪʘ 

ʘʪʦʤʥʦʾ ʝʥʝʨʛʽʾ, ʽ ʧʝʨʝʭʽʜ ʥʘ ʽʥʥʦʚʘʮʽʡʥʽ ʜʞʝʨʝʣʘ;  

V ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ. 

ɺʨʘʭʦʚʫʶʯʠ ʮʽ ʬʘʢʪʦʨʠ, ʤʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʥʝʚʜʦʚʟʽ ʚʽʜʙʫʜʝʪʴʩʷ ʧʝʨʝʭʽʜ 

ʜʦ ʢʦʤʙʽʥʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʷ, ʷʢʘ ʧʦʻʜʥʫʻ ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʡ ʪʘ 

ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʠʡ ʧʽʜʭʦʜʠ. 

ʋ ʪʦʡ ʩʘʤʠʡ ʯʘʩ ʣʶʜʠ ʚʽʜʤʦʚʣʷʪʴʩʷ ʚʽʜ ʪʨʘʜʠʮʽʡʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ, ʷʢʽ 
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ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʾʭʥʻ ʟʜʦʨʦʚ'ʷ ʪʘ ʰʢʦʜʷʪʴ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʫ. 

ɿʘʤʽʩʪʴ ʤʦʨʘʣʴʥʦ ʟʘʩʪʘʨʽʣʠʭ ʽ ʥʝʝʬʝʢʪʠʚʥʠʭ ʨʝʩʫʨʩʽʚ ʙʫʜʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ 

ʙʽʣʴʰ ʧʨʦʜʫʢʪʠʚʥʽ ʜʞʝʨʝʣʘ, ʪʘʢʽ ʷʢ ʤʝʪʘʥ ʽ ʚʦʜʝʥʴ. 
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ɼʴʷʢʦʚ ɭ.ʆ., ɼɽɸ-ʇʆɽʥ 22 ʤʛ 

ɺʊʈɸʊʀ ɽʅɽʈɻɯɰ ʊɸ ɽʅɽʈɻɽʊʀʏʅɯ ʈɽɿɽʈɺʀ: ɸʂʊʋɸʃʔʅɯ ʇʀʊɸʅʅʗ ʊɸ 

ʄʆɾʃʀɺʆʉʊɯ ɺʀʈɯʐɽʅʅʗ 

ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʨʦʟʛʣʷʥʫʪʦ ʚʪʨʘʪʠ ʝʥʝʨʛʽʾ ʪʘ ʝʥʝʨʛʝʪʠʯʥʽ ʨʝʟʝʨʚʠ: ʘʢʪʫʘʣʴʥʽ 

ʧʠʪʘʥʥʷ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʚʠʨʽʰʝʥʥʷ. 

ʇʨʦʙʣʝʤʘ ʚʠʟʥʘʯʝʥʥʷ ʚʪʨʘʪ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʚʠʢʣʠʢʘʻ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʫ ʩʬʝʨʽ 

ʝʥʝʨʛʝʪʠʢʠ ʚʞʝ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʧʝʨʽʦʜʫ. ɺʪʨʘʪʠ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʫ ʤʝʨʝʞʘʭ ʻ 

ʝʢʦʥʦʤʽʯʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʩʪʘʥʫ ʩʠʩʪʝʤ. ɯʩʥʫʻ ʜʫʤʢʘ, ʱʦ ʚʽʜʥʦʩʥʽ ʚʪʨʘʪʠ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʧʨʠ ʾʾ ʧʝʨʝʜʘʯʽ ʥʝ ʧʦʚʠʥʥʽ ʧʝʨʝʚʠʱʫʚʘʪʠ 10%. 

ʆʜʠʥ ʽʟ ʢʣʶʯʦʚʠʭ ʥʘʧʨʷʤʢʽʚ ʟʙʝʨʝʞʝʥʥʷ ʝʥʝʨʛʽʾ ʧʦʣʷʛʘʻ ʚ ʟʤʝʥʰʝʥʥʽ ʚʪʨʘʪ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʚ ʤʝʨʝʞʘʭ. ʆʮʽʥʢʘ ʨʽʚʥʷ ʚʪʨʘʪ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʧʨʦ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʪʘ ʦʙʩʷʛ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʭʦʜʽʚ ʟ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ. 

ʂʨʠʟʦʚʽ ʷʚʠʱʘ ʚ ʝʥʝʨʛʝʪʠʮʽ ʤʘʶʪʴ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʚʪʨʘʪʠ ʫ ʝʣʝʢʪʨʠʯʥʠʭ 

ʤʝʨʝʞʘʭ, ʪʘʢʽ ʷʢ ʟʥʠʞʝʥʥʷ ʧʣʘʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʯʘʩʪʠʥʠ ʩʧʦʞʠʚʘʯʽʚ, ʟʨʦʩʪʘʥʥʷ 

ʚʠʧʘʜʢʽʚ ʨʦʟʢʨʘʜʘʥʴ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʪʘ ʧʨʦʙʣʝʤʠ ʯʝʨʝʟ ʥʝʜʦʩʢʦʥʘʣʽʩʪʴ ʩʠʩʪʝʤ 

ʦʙʣʽʢʫ. 

ɿ ʨʦʟʚʠʪʢʦʤ ʨʠʥʢʦʚʠʭ ʚʽʜʥʦʩʠʥ ʚʘʞʣʠʚʽʩʪʴ ʧʨʦʙʣʝʤʠ ʚʪʨʘʪ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ 

ʟʥʘʯʥʦ ʟʨʦʩʣʘ. ɿʙʽʣʴʰʝʥʥʷ ʚʪʨʘʪ ʝʥʝʨʛʽʾ ʚ ʤʝʨʝʞʘʭ ʻ ʦʙ'ʻʢʪʠʚʥʠʤ ʥʘʩʣʽʜʢʦʤ 

ʨʦʟʚʠʪʢʫ ʝʥʝʨʛʝʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʚʟʘʛʘʣʽ. ʆʩʥʦʚʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʻ ʧʦʩʪʽʡʥʝ 

ʟʙʽʣʴʰʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʤʝʨʝʞ, ʧʦʚ'ʷʟʘʥʝ ʽʟ ʧʨʠʨʦʜʥʠʤ ʟʨʦʩʪʘʥʥʷʤ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʧʦʞʠʚʘʯʘʤʠ ʪʘ ʥʝʩʧʨʦʤʦʞʥʽʩʪʴ ʩʠʩʪʝʤʠ ʫʪʨʠʤʘʪʠ ʪʝʤʧʠ ʨʦʩʪʫ ʧʨʦʧʫʩʢʥʦʾ 

ʟʜʘʪʥʦʩʪʽ ʥʘ ʨʚ̔ʥʽ ʨʦʩʪʫ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. 

ɺʝʣʠʢʠʡ ʨʽʚʝʥʴ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʚʪʨʘʪ ʫ ʨʦʟʧʦʜʽʣʴʯʠʭ ʤʝʨʝʞʘʭ 

ʝʥʝʨʛʦʩʠʩʪʝʤ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʦʙʫʤʦʚʣʝʥʠʡ ʥʘʩʪʫʧʥʠʤʠ ʯʠʥʥʠʢʘʤʠ:  

V ʪʝʭʥʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʝʣʝʤʝʥʪʽʚ ʤʝʨʝʞʽ;  

V ʥʝʜʦʩʪʘʪʥʴʦ ʦʧʪʠʤʽʟʦʚʘʥʠʤʠ ʨʝʞʠʤʘʤʠ ʝʢʩʧʣʫʘʪʘʮʽʾ; ʚʽʜʩʫʪʥʽʩʪʶ ʘʙʦ 

ʥʝʝʬʝʢʪʠʚʥʽʩʪʶ ʨʝʛʫʣʶʶʯʠʭ ʧʨʠʩʪʨʦʾʚ;  

V ʥʝʜʦʩʪʘʪʥʴʦʶ ʢʦʤʧʝʥʩʘʮʽʻʶ ʨʝʘʢʪʠʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ;  

V ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʶ ʛʨʘʬʽʢʽʚ ʝʣʝʢʪʨʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ; ʥʝʝʬʝʢʪʠʚʥʽʩʪʶ 

ʩʠʩʪʝʤ ʦʙʣʽʢʫ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ;  

V ʟʙʽʣʴʰʝʥʥʷʤ ʧʦʪʫʞʥʦʩʪʽ ʥʝʣʽʥʽʡʥʠʭ ʪʘ ʥʝʩʠʤʝʪʨʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ.  

ʌʘʢʪʠʯʥʽ ʜʠʩʙʘʣʘʥʩʠ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʫ ʨʦʟʧʦʜʽʣʴʯʠʭ ʤʝʨʝʞʘʭ ʝʥʝʨʛʦʩʠʩʪʝʤ 

ʯʘʩʪʦ ʧʝʨʝʚʠʱʫʶʪʴ ʥʦʨʤʘʪʠʚʥʽ ʟʥʘʯʝʥʥʷ, ʽʥʦʜʽ ʥʘʚʽʪʴ ʟʥʘʯʥʦ. ɰʭ ʜʠʥʘʤʽʢʘ ʷʢ ʫ 

ʧʽʜʩʪʘʥʮʽʷʭ, ʪʘʢ ʽ ʫ ʤʝʨʝʞʘʭ ʟʘʛʘʣʦʤ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʧʘʜʢʦʚʽʩʪʶ ʪʘ ʪʝʥʜʝʥʮʽʻʶ 

ʜʦ ʟʨʦʩʪʘʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʘʧʘʨʘʪʥʘ ʨʝʘʣʽʟʘʮʽʷ ʦʙʣʽʢʫ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʚʠʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ ʨʦʟʨʘʭʫʥʢʘʭ, ʘʥʘʣʽʟʽ 

ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʚʪʨʘʪ. 
ʗʢʽʩʪʴ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʚ ʤʝʨʝʞʘʭ ʝʥʝʨʛʦʧʦʩʪʘʯʘʣʴʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ ʚ ʟʥʘʯʥʽʡ 

ʤʽʨʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʝʭʥʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʪʘ ʨʝʞʠʤʘʤʠ ʨʦʙʦʪʠ 

ʝʣʝʢʪʨʦʧʨʠʡʤʘʯʽʚ ʩʧʦʞʠʚʘʯʽʚ. ɹʘʛʘʪʦ ʧʨʦʙʣʝʤ ʫ ʩʬʝʨʽ ʷʢʦʩʪʽ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, 

ʟʦʢʨʝʤʘ ʚʟʘʻʤʦʜʽʾ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ ʪʘ ʩʧʦʞʠʚʘʯʽʚ ʝʥʝʨʛʽʾ, ʟʘʣʠʰʘʶʪʴʩʷ ʥʝʚʠʨʽʰʝʥʠʤʠ 

ʚʥʘʩʣʽʜʦʢ ʚʧʣʠʚʫ ʷʢʦʩʪʽ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʩʘʤʠʤʠ ʩʧʦʞʠʚʘʯʘʤʠ. ʆʩʦʙʣʠʚʦʩʪʽ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʪʦʛʦ, ʱʦ ʩʧʦʞʠʚʘʯʽ, ʷʢʽ ʥʝ ʚʧʣʠʚʘʶʪʴ ʥʘ ʷʢʽʩʪʴ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʟʤʫʰʝʥʽ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʻʶ, ʷʢʘ ʤʘʻ ʧʦʛʽʨʰʝʥʫ ʷʢʽʩʪʴ 
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ʯʝʨʝʟ ʽʥʰʠʭ ʩʧʦʞʠʚʘʯʽʚ. 

ɺʪʨʘʪʠ ʝʥʝʨʛʽʾ ʚ ʩʠʩʪʝʤʘʭ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʧʦʚ'ʷʟʘʥʽ ʟ 

ʷʢʽʩʪʶ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʱʦ ʚʭʦʜʠʪʴ ʚ ʧʦʥʷʪʪʷ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʾ ʩʫʤʽʩʥʦʩʪʽ. 

ʗʢ ʚʞʝ ʟʘʟʥʘʯʘʣʦʩʷ, ʚʪʨʘʪʠ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʚ ʝʣʝʢʪʨʠʯʥʠʭ ʤʝʨʝʞʘʭ ʚʠʟʥʘʶʪʴʩʷ 

ʝʢʦʥʦʤʽʯʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʩʪʘʥʫ ʤʝʨʝʞ. ɿʛʽʜʥʦ ʟ ʜʫʤʢʦʶ ʤʽʞʥʘʨʦʜʥʠʭ ʝʢʩʧʝʨʪʽʚ ʫ 

ʛʘʣʫʟʽ ʝʥʝʨʛʝʪʠʢʠ, ʚʽʜʥʦʩʥʽ ʚʪʨʘʪʠ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʧʨʠ ʾʾ ʧʝʨʝʜʘʯʽ ʥʝ ʧʦʚʠʥʥʽ 

ʧʝʨʝʚʠʱʫʚʘʪʠ 4%. ɺʪʨʘʪʠ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʥʘ ʨʽʚʥʽ ʣʠʰʝ 10% ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ 

ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʧʫʩʪʠʤʽ. 
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ʄʘʣʻʻʚ ɸ., ɼɽɸ-ɽ22ʤʛ 

ɯʅʅʆɺɸʎɯʁʅɯ ɸʉʇɽʂʊʀ ʈʆɿɺʀʊʂʋ ʇɯɼʇʈʀɭʄʉʊɺ ɽʅɽʈɻɽʊʀʏʅʆɻʆ 

ʂʆʄʇʃɽʂʉʋ ʅɸ ɹɸɿɯ ʂʆʅʎɽʇʎɯɰ SMART GRID 

ʅʦʚʽ ʫʤʦʚʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʠ ʚʠʟʥʘʯʠʣʠ ʫ ʙʽʣʴʰʦʩʪʽ 

ʨʦʟʚʠʥʫʪʠʭ ʢʨʘʾʥ ʧʝʨʝʭʽʜ ʜʦ ʤʦʜʝʨʥʽʟʘʮʽʾ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʠ ʥʘ ʙʘʟʽ ʽʥʥʦʚʘʮʽʡʥʦʾ 

ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʧʣʘʪʬʦʨʤʠ Smart Grid. 

ʇʨʠ ʮʴʦʤʫ ʤʦʜʝʨʥʽʟʘʮʽʷ ʤʘʻ ʥʘ ʫʚʘʟʽ ʥʝ ʧʨʦʩʪʦ ʚʽʜʥʦʚʣʝʥʥʷ ʦʩʥʦʚʥʠʭ 

ʚʠʨʦʙʥʠʯʠʭ ʬʦʥʜʽʚ, ʧʦʪʦʯʥʠʭ ʪʘ ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʘʢʪʠʚʽʚ ʩʫʙôʻʢʪʽʚ ʚʩʽʭ ʣʘʥʮʶʛʽʚ 

ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʠ, ʘʣʝ ʡ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ (ʝʢʦʣʦʛʽʯʥʦʾ) ʙʝʟʧʝʢʠ ʪʘ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘ ʨʘʭʫʥʦʢ ʥʦʚʦʛʦ ʥʘʧʨʷʤʫ ï çʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾè ʝʥʝʨʛʝʪʠʢʠ. 

ʉʪʚʦʨʝʥʥʷ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ï ʥʝʦʙʭʽʜʥʽʩʪʴ, ʷʢʘ ʦʙʫʤʦʚʣʝʥʘ ʩʫʪʪʻʚʠʤ 

ʫʩʢʣʘʜʥʝʥʥʷʤ ʟʘʜʘʯ ʩʪʨʫʢʪʫʨʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʚ ʝʥʝʨʛʝʪʠʮʽ ʚ ʫʤʦʚʘʭ 

ʨʝʬʦʨʤʫʚʘʥʥʷ, ʟʨʦʩʪʘʶʯʦʛʦ ʧʦʧʠʪʫ ʥʘ ʝʥʝʨʛʝʪʠʯʥʽ ʧʦʩʣʫʛʠ, ʩʪʘʪʫʩʫ ʩʧʦʞʠʚʘʯʘ, ʱʦ 

ʟʤʽʥʠʚʩʷ, ʷʢ ʘʢʪʠʚʥʦʛʦ ʩʫʙôʻʢʪʫ, ʥʦʚʠʭ ʚʠʤʦʛ, ʷʢʽ ʧʨʝʜôʷʚʣʷʶʪʴʩʷ ʩʫʩʧʽʣʴʩʪʚʦʤ ʜʦ 

ʝʢʦʣʦʛʽʯʥʦʛʦ, ʩʦʮʽʘʣʴʥʦʛʦ ʚʠʛʣʷʜʫ ʝʥʝʨʛʝʪʠʢʠ. 

ʋ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʧʦʯʠʥʘʶʪʴʩʷ ʨʦʙʦʪʠ ʧʦ ʚʠʟʥʘʯʝʥʥʶ ʧʽʜʭʦʜʽʚ ʜʦ ʧʦʙʫʜʦʚʠ 

ʢʦʥʮʝʧʮʽʾ ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʝʥʝʨʛʝʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʋʢʨʘʾʥʠ [1], ʦʩʦʙʣʠʚʘ 

ʫʚʘʛʘ ʷʢʦʾ ʧʦʚʠʥʥʘ ʙʫʪʠ ʧʨʠʜʽʣʝʥʘ ʧʨʦʙʣʝʤʘʤ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ 

ʨʦʟʤʽʱʝʥʥʶ ʛʝʥʝʨʫʶʯʠʭ ʜʞʝʨʝʣ ʚʩʽʭ ʚʠʜʽʚ, ʚʠʭʦʜʷʯʠ ʽʟ ʟʘʜʘʯ ʨʘʮʽʦʥʘʣʴʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ, ʚʠʤʦʛ ʩʧʦʞʠʚʘʯʽʚ ʟ ʥʝʨʽʚʥʦʤʽʨʥʠʤ 

ʛʨʘʬʽʢʦʤ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʟʘʜʘʯ ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʷ ʢʨʫʧʥʠʭ ʤʝʛʘʧʦʣʽʩʽʚ ʪʘ 

ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʎʝ ʜʠʢʪʫʻ ʥʦʚʽ ʚʠʤʦʛʠ ʜʦ ʩʪʨʫʢʪʫʨʠ ʧʘʣʠʚʥʦ-

ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʙʘʣʘʥʩʫ, ʦʧʪʠʤʽʟʘʮʽʾ ʤʽʞʩʠʩʪʝʤʥʠʭ ʧʝʨʝʪʦʢʽʚ ʙʘʟʠʩʥʦʛʦ ʪʘ ʟʤʽʥʥʦʛʦ 

ʚʠʜʽʚ, ʱʦ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʚʠʟʥʘʯʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʚʠʪʢʫ ʘʢʪʠʚʥʦ-ʘʜʘʧʪʠʚʥʦʾ ʤʝʨʝʞʽ 

(ʤʘʛʽʩʪʨʘʣʴʥʠʭ ʪʘ ʨʦʟʧʦʜʽʣʴʯʠʭ ʣʽʥʽʡ ʝʣʝʢʪʨʦʧʝʨʝʜʘʯʽ,  ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ 

ʢʦʥʪʨʦʣʶ ʪʘ ʫʧʨʘʚʣʽʥʥʷ). 

ɽʥʝʨʛʝʪʠʯʥʘ ʩʠʩʪʝʤʘ (ɽʉ) ʥʘ ʙʘʟʽ ʢʦʥʮʝʧʮʽʾ SG ʻ ʻʜʠʥʠʤ 

ʝʥʝʨʛʦʽʥʬʦʨʤʘʮʽʡʥʠʤ ʢʦʤʧʣʝʢʩʦʤ, ʜʝ ʦʙôʻʢʪʠ, ʱʦ ʢʝʨʫʶʪʴʩʷ, ʧʦʚʠʥʥʽ ʜʦʟʚʦʣʷʪʠ 

ʟʜʽʡʩʥʶʚʘʪʠ ʜʠʩʪʘʥʮʽʡʥʝ ʫʧʨʘʚʣʽʥʥʷ, ʘ ʩʠʩʪʝʤʘ ʦʮʽʥʶʚʘʥʥʷ ʩʠʪʫʘʮʽʾ ʪʘ 

ʧʨʦʪʠʘʚʘʨʽʡʥʦʾ ʘʚʪʦʤʘʪʠʢʠ ï ʟʥʠʞʫʚʘʪʠ ʥʘʜʣʠʰʢʦʚʽ ʚʠʤʦʛʠ ʜʦ ʨʝʟʝʨʚʽʚ ʩʠʣʦʚʠʭ ʪʘ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʫʞʥʦʩʪʝʡ. 

ʇʦʷʚʘ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ï ʤʦʞʣʠʚʽʩʪʴ ʟʘ ʨʘʭʫʥʦʢ ʥʦʚʠʭ ʟʘʩʦʙʽʚ ʪʘ ʥʦʚʦʾ 

ʦʨʛʘʥʽʟʘʮʽʾ ʫʧʨʘʚʣʽʥʥʷ ʨʦʙʦʪʦʶ ʪʘ ʨʦʟʚʠʪʢʦʤ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ɽʉ ʟʘʙʝʟʧʝʯʠʪʠ ʥʦʚʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʥʦʚʽ ʝʬʝʢʪʠ: ʞʠʚʫʯʦʩʪʽ, ʷʢʦʩʪʽ ʝʥʝʨʛʽʾ, ʤʦʞʣʠʚʦʩʪʽ ʾʾ ʘʢʫʤʫʣʶʚʘʥʥʷ, 

ʫʧʨʘʚʣʽʥʥʷ ʤʽʞʩʠʩʪʝʤʥʠʤʠ ʧʝʨʝʪʦʢʘʤʠ, ʨʦʟʧʦʜʽʣʫ ʨʽʰʝʥʴ, ʷʢʽ ʧʨʠʡʤʘʶʪʴʩʷ, ʪʘ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʥʠʭ, ʦʧʪʠʤʽʟʘʮʽʾ ʧʝʨʚʠʥʥʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ, ʨʦʟʰʠʨʝʥʝ ʚʽʜʪʚʦʨʝʥʥʷ ʚʠʨʦʙʥʠʯʠʭ ʽ ʬʽʥʘʥʩʦʚʠʭ ʘʢʪʠʚʽʚ, ʚʩʴʦʛʦ 

ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʢʨʘʾʥʠ. 

ʇʝʨʝʪʚʦʨʝʥʥʷ ʪʘʢʦʛʦ ʨʽʚʥʷ ʚ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʮʽ ʥʝ ʪʽʣʴʢʠ ʩʪʚʦʨʷʪʴ ʫʤʦʚʠ ʜʣʷ 

ʩʘʤʦʾ ʤʦʜʝʨʥʽʟʘʮʽʾ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʠ ʥʘ ʥʦʚʽʡ ʦʨʛʘʥʽʟʘʮʽʡʥʽʡ, ʽʥʬʦʨʤʘʮʽʡʥʽʡ ʪʘ 

ʪʝʭʥʦʣʦʛʽʯʥʽʡ ʦʩʥʦʚʽ, ʘʣʝ ʡ ʩʪʘʥʫʪʴ ʧʦʪʫʞʥʠʤ ʩʪʠʤʫʣʦʤ ʜʣʷ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ 

ʩʫʤʽʞʥʠʭ ʛʘʣʫʟʝʡ, ʘ ʪʘʢʦʞ ʜʣʷ ʨʦʟʚʠʪʢʫ ʝʥʝʨʛʝʪʠʯʥʦʾ ʥʘʫʢʠ ʪʘ ʧʨʦʬʝʩʽʡʥʠʭ ʢʘʜʨʽʚ 

ʜʣʷ ʝʥʝʨʛʝʪʠʢʠ. 

ʆʢʨʽʤ ʪʘʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʷʢ ʽʥʪʝʨʘʢʪʠʚʥʽʩʪʴ, ʟʜʘʪʥʽʩʪʴ ʜʦ ʩʘʤʦʨʝʛʫʣʶʚʘʥʥʷ 
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ʽ ʩʘʤʦʚʽʜʥʦʚʣʝʥʥʷ, ʩʣʽʜ ʚʠʟʥʘʯʠʪʠ ʱʝ ʦʜʥʫ ʚʘʞʣʠʚʫ ʨʠʩʫ SG ʪʘ ʝʥʝʨʛʝʪʠʢʠ 

ʤʘʡʙʫʪʥʴʦʛʦ: ʦʨʽʻʥʪʘʮʽʶ ʪʘ ʧʦʪʨʝʙʠ ʢʽʥʮʝʚʦʛʦ ʩʧʦʞʠʚʘʯʘ. ʈʝʘʣʽʟʘʮʽʷ ʤʦʜʝʣʽ SG ʚ 

ʝʥʝʨʛʝʪʠʮʽ ʥʝ ʪʽʣʴʢʠ ʜʦʟʚʦʣʠʪʴ ʦʧʪʠʤʽʟʫʚʘʪʠ ʽʩʥʫʶʯʽ ʘʣʛʦʨʠʪʤʠ ʛʝʥʝʨʘʮʽʾ ʪʘ 

ʧʝʨʝʜʘʯʽ ʝʥʝʨʛʽʾ, ʨʦʟʰʠʨʠʪʴ ʤʦʞʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ, ʘ ʡ 

ʚʥʝʩʝ ʩʫʪʪʻʚʽ ʢʦʨʝʢʪʠʚʠ ʫ ʩʪʨʘʪʝʛʽʶ ʨʦʟʚʠʪʢʫ ʝʥʝʨʛʦʢʦʤʧʘʥʽʾ. 
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