
ʂʠʾʚ ï 2023 

 

ʂʀɰɺʉʔʂʀʁ ʅɸʎɯʆʅɸʃʔʅʀʁ ʋʅɯɺɽʈʉʀʊɽʊ 

ɯʄɽʅɯ ʊɸʈɸʉɸ ʐɽɺʏɽʅʂɸ 

ʌɸʂʋʃʔʊɽʊ ʈɸɼɯʆʌɯɿʀʂʀ, ɽʃɽʂʊʈʆʅɯʂʀ ʊɸ ʂʆʄʇôʖʊɽʈʅʀʍ ʉʀʉʊɽʄ 

ʂʘʬʝʜʨʘ ʤʝʜʠʯʥʦʾ ʨʘʜʽʦʬʽʟʠʢʠ 
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ʈɽʌɽʈɸʊ 

ʂʚʘʣʽʬʽʢʘʮʽʡʥʫ ʨʦʙʦʪʫ ʙʘʢʘʣʘʚʨʘ ʚʠʢʣʘʜʝʥʦ ʥʘ 63 ʩʪʦʨʽʥʢʘʭ, ʚʦʥʘ ʤʽʩʪʠʪʴ 3 

ʨʦʟʜʽʣʠ, 21 ʽʣʶʩʪʨʘʮʽʶ, 10 ʪʘʙʣʠʮʴ, 12 ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ. 

ʈʦʙʦʪʘ ʧʨʠʩʚʷʯʝʥʘ ʚʠʷʚʣʝʥʥʶ ʦʟʥʘʢ, ʟʘ ʷʢʠʤʠ ʤʦʞʣʠʚʦ ʚʠʟʥʘʯʠʪʠ 

ʧʦʢʘʟʥʠʢʠ ʨʫʭʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ ʣʶʜʠʥʠ, ʘ ʩʘʤʝ ʰʚʠʜʢʦʩʪʽ ʧʦʛʣʷʜʫ ʣʶʜʠʥʠ 

ʟʘʚʜʷʢʠ ʘʥʘʣʽʟʫ ʝʣʝʢʪʨʦʝʥʮʝʬʘʣʦʛʨʘʬʽʯʥʠʭ ʩʠʛʥʘʣʽʚ. 

ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ 19-ʢʘʥʘʣʴʥʠʡ 

ʝʣʝʢʪʨʦʝʥʮʝʬʘʣʦʛʨʘʬ ʪʘ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ 

ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ. ɺʠʷʚʣʝʥʦ ʪʘ ʚʠʜʽʣʝʥʦ ʚʽʜʤʽʥʥʦʩʪʽ ʚʣʘʩʥʠʭ ʟʥʘʯʝʥʴ 

ʬʘʢʪʦʨʽʚ ʪʘ ʢʽʣʴʢʽʩʥʽ ʢʨʠʪʝʨʽʾ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʰʚʠʜʢʽʩʪʴ ʧʦʛʣʷʜʫ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ɽʃɽʂʊʈʆɽʅʎɽʌɸʃʆɻʈɸʌɯʗ, ɽɽɻ ʉʀɻʅɸʃʀ, 

ʌɸʂʊʆʈʅʀʁ ɸʅɸʃɯɿ, ʂʆʈɽʃʗʎɯʁʅʀʁ ɸʅɸʃɯɿ, ʐɺʀɼʂɯʉʊʔ ʈʋʍʋ 

ʇʆɻʃʗɼʋ 
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ʇʝʨʝʣʽʢ ʩʢʦʨʦʯʝʥʴ 

 

1. EEɻ - ɽʣʝʢʪʨʦʝʥʮʝʬʘʣʦʛʨʘʤʘ 

2. ʄɻʂ - ʄʝʪʦʜ ʛʦʣʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪ 

3. ʄʅʂ - ʄʝʪʦʜ ʥʝʟʘʣʝʞʥʠʭ ʢʦʤʧʦʥʝʥʪ 

4. ʄʈʊ - ʄʘʛʥʽʪʥʦ-ʨʝʟʦʥʘʥʩʥʘ ʪʦʤʦʛʨʘʬʽʷ 

5. ʂʄʆ - ʘʥʘʣʽʟ ʢʦʝʬʽʮʽʻʥʪʫ ʂʘʡʟʝʨʘ-ʄʝʡʻʨʘ-ʆʣʢʽʥʘ 

6. SPSS - Statistical Package for the Social Sciences 
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ɺʉʊʋʇ 

 

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʝʣʝʢʪʨʦʝʥʮʝʬʘʣʦʛʨʘʬʽʯʥʽ ʩʠʛʥʘʣʠ (ɽɽɻ-ʩʠʛʥʘʣʠ). 

ɽʣʝʢʪʨʦʝʥʮʝʬʘʣʦʛʨʘʬʽʯʥʘ ʨʝʻʩʪʨʘʮʽʷ ʟʦʨʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ ʧʘʮʽʻʥʪʘ ̒  ʚʘʛʦʤʦʶ 

ʪʝʤʦʶ ʚ ʩʬʝʨʽ ʤʝʜʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʥʘʫʢʦʚʦʾ ʧʨʘʢʪʠʢʠ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ 

ʥʘʡʚʘʞʣʠʚʽʰʠʤ ʧʦʪʨʝʙʘʤ ʩʫʯʘʩʥʦʩʪʽ ʪʘ ʤʘʻ ʩʫʪʪʻʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʨʦʟʚʠʪʢʫ 

ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ. ɽʣʝʢʪʨʦʝʥʮʝʬʘʣʦʛʨʘʬʽʷ (ɽɽɻ) ̒  ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʤʝʪʦʜʽʚ 

ʦʙôʻʢʪʠʚʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʣʶʜʠʥʠ, 

ʷʢʠʡ ʧʦʣʷʛʘʻ ʚ ʨʝʻʩʪʨʘʮʽʾ ʡ ʘʥʘʣʽʟʽ ʘʢʪʠʚʥʦʩʪʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʘʥʦʾ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʚ ʧʦʻʜʥʘʥʥʽ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ɽɽɻ ʟ 

ʘʣʛʦʨʠʪʤʘʤʠ ʦʙʨʦʙʢʠ ʜʘʥʠʭ, ʪʘʢʠʤʠ ʷʢ ʤʝʪʦʜ ʛʦʣʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʟʥʘʭʦʜʠʪʠ ʢʦʨʝʣʷʮʽʾ ʪʘ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʟʦʨʦʚʦʶ ʘʢʪʠʚʥʽʩʪʶ ʪʘ 

ʽʥʰʠʤʠ ʬʘʢʪʦʨʘʤʠ. 

 

ʂʣʶʯʦʚʫ ʨʦʣʴ ʫ ʩʧʨʠʡʥʷʪʪʽ ʪʘ ʦʙʨʦʙʮʽ ʚʽʟʫʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟʘʡʤʘʻ ʟʦʨʦʚʘ 

ʘʢʪʠʚʥʽʩʪʴ. ɺʠʢʦʨʠʩʪʘʥʥʷ ɽɽɻ ʜʣʷ ʘʥʘʣʽʟʫ ʟʦʨʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ ʜʦʟʚʦʣʷʻ 

ʚʠʚʯʘʪʠ ʨʝʘʢʮʽʾ ʤʦʟʢʫ ʥʘ ʚʽʟʫʘʣʴʥʽ ʩʪʠʤʫʣʠ ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ ʬʽʟʠʯʥʦʛʦ 

ʚʪʨʫʯʘʥʥʷ. ʎʝ ʚʽʜʢʨʠʚʘʻ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʛʥʽʪʠʚʥʠʭ 

ʧʨʦʮʝʩʽʚ, ʚʽʟʫʘʣʴʥʦʾ ʫʚʘʛʠ, ʩʧʨʠʡʥʷʪʪʷ ʦʙʨʘʟʽʚ, ʰʚʠʜʢʦʩʪʽ ʨʝʘʢʮʽʾ ʥʘ 

ʧʦʜʨʘʟʥʠʢʠ ʪʘ ʽʥʰʠʭ ʚʘʞʣʠʚʠʭ ʬʫʥʢʮʽʡ ʨʦʙʦʪʠ ʤʦʟʢʫ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ɽɽɻ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʫʥʽʢʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʟʢʦʚʦʾ 

ʘʢʪʠʚʥʦʩʪʽ, ʩʧʦʩʪʝʨʽʛʘʶʯʠ ʝʣʝʢʪʨʠʯʥʽ ʩʠʛʥʘʣʠ, ʱʦ ʛʝʥʝʨʫʶʪʴʩʷ ʚ ʤʦʟʢʫ. ʎʽ 

ʩʠʛʥʘʣʠ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʚ ʝʣʝʢʪʨʦʝʥʮʝʬʘʣʦʛʨʘʤʽ ʽ ʜʦʟʚʦʣʷʶʪʴ ʨʦʟʛʣʷʜʘʪʠ 

ʘʢʪʠʚʥʽʩʪʴ ʤʦʟʢʫ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. 

 

ɼʦʩʣʽʜʞʝʥʥʷ ʟʦʨʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ɽɽɻ ʜʦʟʚʦʣʷʻ ʘʥʘʣʽʟʫʚʘʪʠ 

ʰʘʙʣʦʥʠ ʪʘ ʟʘʣʝʞʥʦʩʪʽ ʫ ʤʦʟʢʦʚʽʡ ʘʢʪʠʚʥʦʩʪʽ, ʧʦʚ'ʷʟʘʥʽ ʟʽ ʟʦʨʦʚʦʶ 

ʩʪʠʤʫʣʷʮʽʻʶ. ʎʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʢʨʠʪʠ ʪʘ ʚʠʚʯʠʪʠ ʧʨʦʮʝʩʠ ʩʧʨʠʡʥʷʪʪʷ, 
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ʫʚʘʛʠ, ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʨʘʟʽʚ ʪʘ ʽʥʰʽ ʢʦʛʥʽʪʠʚʥʽ ʬʫʥʢʮʽʾ, ʷʢʽ ʧʦʚ'ʷʟʘʥʽ ʟ 

ʧʦʛʣʷʜʦʤ ʪʘ ʩʧʨʠʡʥʷʪʪʷʤ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟʦʨʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ ʻ ʙʝʟʧʝʯʥʠʤ ʽ ʥʝʽʥʚʘʟʽʡʥʠʤ, 

ʱʦ ʨʦʙʠʪʴ ʡʦʛʦ ʮʽʥʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʧʦʩʣʽʜʫʶʯʦʛʦ 

ʘʥʘʣʽʟʫ. ɯʥʬʦʨʤʘʮʽʷ, ʦʪʨʠʤʘʥʘ ʟ ʜʦʩʣʽʜʞʝʥʴ ɽɽɻ, ʜʦʧʦʤʘʛʘʻ ʛʣʠʙʰʝ 

ʟʨʦʟʫʤʽʪʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʦʟʢʫ ʪʘ ʡʦʛʦ ʨʝʘʢʮʽʾ ʥʘ ʚʽʟʫʘʣʴʥʫ ʩʪʠʤʫʣʷʮʽʶ. 

ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʥʘʣʽʟʫ ʛʦʣʦʚʥʠʭ 

ʢʦʤʧʦʥʝʥʪ ʽ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʽʟʫ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʰʚʠʜʢʦʩʪʽ 

ʨʝʘʢʮʽʾ ʡ ʬʦʢʫʩʫʚʘʥʥʽ ʚ ʤʦʜʝʣʷʭ ʟʚ'ʷʟʢʫ ʤʽʞ ɽɽɻ, ʘ ʪʘʢʦʞ ʚʠʜʽʣʝʥʥʷ 

ʬʘʢʪʦʨʽʚ ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʰʚʠʜʢʽʩʪʴ ʧʦʛʣʷʜʫ 

 

ɽɽɻ ʻ ʧʦʪʫʞʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʚʠʚʯʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʤʦʟʢʫ ʪʘ ʨʦʟʫʤʽʥʥʷ 

ʡʦʛʦ ʬʫʥʢʮʽʡ. ɿʘʚʜʷʢʠ ʧʦʩʪʽʡʥʦʤʫ ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʡ ʽ ʜʦʩʣʽʜʞʝʥʴ, ɽɽɻ 

ʧʨʦʜʦʚʞʫʻ ʙʫʪʠ ʚʘʞʣʠʚʠʤ ʟʘʩʦʙʦʤ ʘʥʘʣʽʟʫ ʽ ʜʽʘʛʥʦʩʪʠʢʠ ʤʦʟʢʦʚʦʾ 

ʘʢʪʠʚʥʦʩʪʽ. 
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1. ɽʣʝʢʪʨʦʝʥʮʝʬʘʣʦʛʨʘʬʽʷ 

1.1  ɯʩʪʦʨʠʯʥʽ ʘʩʧʝʢʪʠ ɽɽɻ 

ɽʣʝʢʪʨʦʝʥʮʝʬʘʣʦʛʨʘʬʽʷ - ʮʝ ʤʝʪʦʜ ʟʘʧʠʩʫ ʝʣʝʢʪʨʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʤʦʟʢʫ, 

ʚʽʜʚʝʜʝʥʦʾ ʟ ʧʦʚʝʨʭʥʽ ʰʢʽʨʠ ʛʦʣʦʚʠ. ʎʝʡ ʤʝʪʦʜ ʨʝʻʩʪʨʘʮʽʾ  ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʡ ʜʽʘʛʥʦʩʪʠʢʠ ʬʫʥʢʮʽʡ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʽ ʻ ʦʜʥʠʤ ʽʟ 

ʦʩʥʦʚʥʠʭ ʤʝʪʦʜʽʚ ʦʙ'ʻʢʪʠʚʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʬʫʥʢʮʽʡ ʮʝʥʪʨʘʣʴʥʦʾ ʥʝʨʚʦʚʦʾ 

ʩʠʩʪʝʤʠ. ʇʨʦ ʥʘʷʚʥʽʩʪʴ ʝʣʝʢʪʨʠʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʤʦʟʢʫ ʪʚʘʨʠʥ ʟʛʘʜʫʚʘʣʦʩʷ 

ʱʝ 1849 ʨʦʮʽ ʫ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʘ ʨʦʟʚʠʪʦʢ ɽɽɻ ʷʢ ʩʘʤʦʩʪʽʡʥʦʛʦ ʧʦʜʽʣʫ 

ʝʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʾ ʨʦʟʧʦʯʘʚʩʷ ʫ 1875-1876 ʨʦʢʘʭ ʧʽʩʣʷ ʨʦʙʽʪ ɺʘʩʠʣʷ ʗʢʦʚʠʯʘ 

ɼʘʥʠʣʝʚʩʴʢʦʛʦ, ʫ ʷʢʠʭ ʙʫʣʦ ʦʧʠʩʘʥʦ ʢʦʣʠʚʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ ʝʣʝʢʪʨʠʯʥʠʭ 

ʧʦʪʝʥʮʽʘʣʽʚ ʤʦʟʢʫ. 

ʋ 1875 ʨʦʮʽ ʬʽʟʽʦʣʦʛ ʈʽʯʘʨʜ ʂʘʪʦʥ ʟʨʦʙʠʚ ʧʝʨʰʫ ʩʧʨʦʙʫ ʚʠʤʽʨʷʪʠ 

ʝʣʝʢʪʨʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʤʦʟʢʫ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʛʘʣʴʚʘʥʦʤʝʪʨ. ɺʽʥ 

ʟʘʬʽʢʩʫʚʘʚ ʩʣʘʙʢʽ ʩʪʨʫʤʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʥʝʡʨʦʥʥʠʭ ʚʟʘʻʤʦʜʽʷʭ. 

 

ɼʦʩʣʽʜʞʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʦʚʠʭ ʜʣʷ ʧʦʯʘʪʢʫ XX ʩʪ. ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʨʠʡʦʤʽʚ ʜʦʟʚʦʣʠʣʠ ʧʝʨʝʢʦʥʣʠʚʦ ʜʦʚʝʩʪʠ, ʱʦ ʝʣʝʢʪʨʠʯʥʽ ʧʨʦʮʝʩʠ, ʱʦ 

ʨʝʻʩʪʨʫʶʪʴʩʷ ʚ ʤʦʟʢʫ, ʚʠʢʣʠʢʘʥʽ ʥʝʡʨʦʬʽʟʽʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ, ʘ ʥʝ ʻ 

ʘʨʪʝʬʘʢʪʘʤʠ. ʆʜʥʠʤ ʽʟ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʦʛʦ ʯʘʩʫ ʙʫʣʘ ʚʝʣʠʢʘ 

ʨʦʙʦʪʘ, ʚʠʢʦʥʘʥʘ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ɺʦʣʦʜʠʤʠʨʘ ʄʠʭʘʡʣʦʚʠʯʘ ɹʝʭʪʝʨʻʚʘ ʪʘ 

ʡʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʢʦʤ ʇʘʚʣʦʤ ʖʨʽʡʦʚʠʯʝʤ ʂʘʫʬʤʘʥʦʤ. ʋ ʨʝʪʝʣʴʥʦ 

ʩʧʣʘʥʦʚʘʥʠʭ ʜʦʩʣʽʜʘʭ ʥʘ ʩʦʙʘʢʘʭ ʫ 1912 ʨʦʮʽ ʙʫʣʦ ʧʦʢʘʟʘʥʦ ʟʚ'ʷʟʦʢ 

ʙʽʦʝʣʝʢʪʨʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʤʦʟʢʫ ʟ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʩʪʘʥʦʤ ʎʅʉ: ʽʟ ʨʽʚʥʝʤ 

ʙʝʟʩʦʥʥʷ ʪʘ ʛʣʠʙʠʥʦʶ ʥʘʨʢʦʟʫ, ʽʟ ʟʤʽʥʘʤʠ ʤʝʪʘʙʦʣʽʟʤʫ ʤʦʟʢʫ, ʽʟ ʚʧʣʠʚʦʤ 

ʟʦʚʥʽʰʥʽʭ ʧʦʜʨʘʟʥʝʥʴ ʽ ʥʘʚʽʪʴ ̔ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʩʫʜʦʤʥʠʤ ʥʘʧʘʜʦʤ ʧʨʠ 

ʧʨʷʤʽʡ ʝʣʝʢʪʨʦʩʪʠʤʫʣʷʮʽʾ ʤʦʟʢʫ. 
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ʄʦʞʣʠʚʽʩʪʴ ʟʘʧʠʩʫ ʝʣʝʢʪʨʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʟ ʽʥʪʘʢʪʥʠʭ 

ʢʽʩʪʦʢ ʯʝʨʝʧʘ ʙʫʣʦ ʚʧʝʨʰʝ ʧʦʢʘʟʘʥʦ ʚ ʜʦʩʣʽʜʘʭ ʥʘ ʪʚʘʨʠʥʘʭ ʫ ʣʘʙʦʨʘʪʦʨʽʾ 

ʬʽʟʽʦʣʦʛʽʾ ʂʠʾʚʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʉʚʷʪʦʛʦ ɺʦʣʦʜʠʤʠʨʘ ɺʦʣʦʜʠʤʠʨʦʤ 

ɺʦʣʦʜʠʤʠʨʦʚʠʯʝʤ ʇʨʘʚʜʠʯʝʤ-ʅʝʤʽʥʩʴʢʠʤ. 

 

ʅʦʚʠʡ ʝʪʘʧ ʫ ʨʦʟʚʠʪʢʫ ʥʝʡʨʦʬʽʟʽʦʣʦʛʽʾ ʧʦʚ'ʷʟʘʥʠʡ ̔ ʟ ʫʢʨʘʾʥʩʴʢʠʤ ʬʽʟʽʦʣʦʛʦʤ 

ɺʦʣʦʜʠʤʠʨʦʤ ʇʨʘʚʜʠʯ-ʅʝʤʽʥʩʴʢʠʤ. ʋ 1912 ʨʦʮʽ ʙʫʣʦ ʚʠʢʦʥʘʥʦ, ʘ 1913 

ʦʧʫʙʣʽʢʦʚʘʥʦ ʨʦʙʦʪʠ, ʫ ʷʢʠʭ ʜʦʚʦʜʠʣʘʩʷ ʤʦʞʣʠʚʽʩʪʴ ʨʝʻʩʪʨʘʮʽʾ ʝʣʝʢʪʨʠʯʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʤʦʟʢʫ ʟ ʧʦʚʝʨʭʥʽ ʛʦʣʦʚʠ ʯʝʨʝʟ ʤʦʟʢʦʚʫ ʦʙʦʣʦʥʢʫ, ʢʽʩʪʢʠ ʯʝʨʝʧʘ ʽ 

ʥʝʫʰʢʦʜʞʝʥʫ ʰʢʽʨʫ. ʋ ʨʦʙʦʪʘʭ, ʜʝ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʠ ʥʘ ʩʦʙʘʢʘʭ, 

ʇʨʘʚʜʠʯ-ʅʝʤʽʥʩʴʢʠʡ ʨʝʻʩʪʨʫʻ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʨʫʥʥʦʛʦ ʛʘʣʴʚʘʥʦʤʝʪʨʘ 

ʩʧʦʥʪʘʥʥʫ ʘʢʪʠʚʥʽʩʪʴ ʢʦʨʠ ʚʝʣʠʢʠʭ ʧʽʚʢʫʣʴ ʽʟ ʥʝʧʦʰʢʦʜʞʝʥʦʛʦ ʩʢʘʣʴʧʫ. ʋ 

1925 ʨʦʮʽ ʾʤ ʦʧʫʙʣʽʢʦʚʘʥʦ ʨʦʙʦʪʫ, ʚ ʷʢʽʡ ʚʧʝʨʰʝ ʙʫʣʦ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦ 

ʙʽʦʝʣʝʢʪʨʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. ʈʝʻʩʪʨʦʚʘʥʘ ʥʘʜ ʨʽʟʥʠʤʠ 

ʜʽʣʷʥʢʘʤʠ ʢʦʨʠ ʘʢʪʠʚʥʽʩʪʴ ʙʫʣʘ ʨʦʟʜʽʣʝʥʘ ʥʘ ʩʽʤ ʩʘʤʦʩʪʽʡʥʠʭ ʚʠʜʽʚ, ʩʝʨʝʜ 

ʷʢʠʭ ʙʫʣʦ ʚʠʜʽʣʝʥʦ ʭʚʠʣʽ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ ʯʘʩʪʦʪʦʶ 10-15 ɻʮ, ʜʨʫʛʦʛʦ 

ʧʦʨʷʜʢʫ ʯʘʩʪʦʪʦʶ 20-30 ɻʮ, ʘ ʪʘʢʦʞ ʧʦʚʽʣʴʥʽ ʭʚʠʣʽ - 0,2-1,2 ɻʮ.  

 

ʋ 1924 ʨʦʮʽ ʥʽʤʝʮʴʢʠʡ ʥʘʫʢʦʚʝʮʴ ɻʘʥʩ ɹʝʨʛʝʨ ʚʧʝʨʰʝ ʟʘʨʝʻʩʪʨʫʚʘʚ ɽɽɻ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʧʝʮʽʘʣʴʥʦ ʨʦʟʨʦʙʣʝʥʦʛʦ ʝʣʝʢʪʨʦʝʥʮʝʬʘʣʦʛʨʘʬʫ. ɺʽʥ 

ʧʦʢʘʟʘʚ, ʱʦ ʤʦʟʢʦʚʘ ʘʢʪʠʚʥʽʩʪʴ ʤʦʞʝ ʙʫʪʠ ʟʘʧʠʩʘʥʘ ʫ ʚʠʛʣʷʜʽ ʝʣʝʢʪʨʠʯʥʠʭ 

ʧʦʪʝʥʮʽʘʣʽʚ. 

ʇʦʯʘʪʢʦʤ ʨʦʟʚʠʪʢʫ ʢʣʽʥʽʯʥʦʾ ʝʣʝʢʪʨʦʝʥʮʝʬʘʣʦʛʨʘʬʽʾ ʩʪʘʣʦ ʚʽʜʢʨʠʪʪʷ 

ʨʠʪʤʽʯʥʦʾ ʙʽʦʝʣʝʢʪʨʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʷʢʘ ʙʫʣʘ ʟʘʧʠʩʘʥʘ ʫ ʣʶʜʠʥʠ ʯʝʨʝʟ 

ʥʝʧʦʰʢʦʜʞʝʥʽ ʧʦʢʨʠʚʠ ʛʦʣʦʚʠ. ʂʨʠʚʘ, ʷʢʘ ʦʪʨʠʤʫʻʪʴʩʷ ʧʨʠ ʨʝʻʩʪʨʘʮʽʾ 

ʢʦʣʠʚʘʥʴ ʝʣʝʢʪʨʠʯʥʠʭ ʧʦʪʝʥʮʽʘʣʽʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʯʝʨʝʟ ʧʦʢʨʠʚʠ ʯʝʨʝʧʘ, 

ʙʫʣʘ ʥʘʟʚʘʥʘ ʝʣʝʢʪʨʦʝʥʮʝʬʘʣʦʛʨʘʤʦʶ. ʋ 1934 ʨʦʮʽ ɹʝʨʛʝʨ ʦʧʫʙʣʽʢʫʚʘʚ 

ʧʝʨʰʫ ʨʦʙʦʪʫ ʧʨʦ ʘʣʴʬʘ-ʨʠʪʤ, ʷʢʠʡ ʚʠʷʚʠʚʩʷ ʚʘʞʣʠʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ɽɽɻ. 

ʎʝ ʙʫʚ ʧʝʨʰʠʡ ʢʨʦʢ ʜʦ ʨʦʟʫʤʽʥʥʷ ʨʽʟʥʠʭ ʭʚʠʣʴʦʚʠʭ ʬʦʨʤ ɽɽɻ. 
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ʇʨʠ ʨʽʟʥʠʭ ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʘʭ ʦʨʛʘʥʽʟʤʫ ʢʦʤʧʦʥʝʥʪʠ 

ʝʣʝʢʪʨʦʝʥʮʝʬʘʣʦʛʨʘʬʽʾ ʟʤʽʥʶʶʪʴʩʷ ʟʘ ʯʘʩʪʦʪʦʶ ʪʘ ʚʠʨʘʞʝʥʽʩʪʶ. ʋ 1934 

ʨʦʮʽ ʌʽʰʝʨ ʽ ʃʦʚʝʥʙʝʢ ʚʧʝʨʰʝ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠ ʘʢʪʠʚʥʽʩʪʴ ʫ ʚʠʛʣʷʜʽ 

ʩʧʘʡʢʽʚ, ʘ ʚ 1935 ʨʦʮʽ ɻʽʙʙʩ, ɼʝʚʽʩ ʽ ʃʝʥʥʦʢʩ ʦʧʠʩʘʣʠ ʨʦʟʨʷʜʠ çʧʽʢ-ʭʚʠʣʷè ʟ 

ʯʘʩʪʦʪʦʶ 3 ʢʦʣʠʚʘʥʴ/ʩʝʢ ʷʢ ʭʘʨʘʢʪʝʨʥʠʡ ʧʘʪʝʨʥ ɽɽɻ-ʘʙʩʘʥʩʫ. ʋ 1936 ʨ. 

ʘʥʛʣʽʡʩʴʢʠʡ ʥʝʡʨʦʬʽʟʽʦʣʦʛ ɺʽʣʴʷʤ ɻʨʝʡ ɺʦʣʪʝʨ ʚʠʷʚʠʚ ʘʥʦʤʘʣʴʥʫ ʜʝʣʴʪʘ-

ʘʢʪʠʚʥʽʩʪʴ ʧʨʠ ʧʫʭʣʠʥʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. ʎʝ ʜʦʟʚʦʣʠʣʦ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ 

ʝʣʝʢʪʨʦʝʥʮʝʬʘʣʦʛʨʘʬʽʷ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʤʝ ʫʪʦʯʥʝʥʥʷ ʣʦʢʘʣʽʟʘʮʽʾ 

ʧʫʭʣʠʥ. ɺʽʜʢʨʠʪʪʷ ɺʦʣʪʝʨʦʤ ʜʝʣʴʪʘ- ʪʘ ʙʝʪʘ-ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʾʭ ʟʚ'ʷʟʢʫ ʟ 

ʧʘʪʦʣʦʛʽʯʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ ʚ ʛʦʣʦʚʥʦʤʫ ʤʦʟʢʫ ʟʘʧʦʯʘʪʢʫʚʘʣʦ ʢʣʽʥʽʯʥʫ 

ɽɽɻ. ʋ ʪʦʤʫ ʞ ʨʦʮʽ ʫ ʄʘʩʩʘʯʫʩʝʪʩʴʢʦʤʫ ʛʦʩʧʽʪʘʣʽ ʙʫʣʦ ʚʽʜʢʨʠʪʦ ʧʝʨʰʫ 

ʣʘʙʦʨʘʪʦʨʽʶ ʟ ʚʠʚʯʝʥʥʷ ɽɽɻ, ʘ 1947 ʨʦʮʽ ʧʨʦʡʰʦʚ ʧʝʨʰʠʡ ʄʽʞʥʘʨʦʜʥʠʡ 

ʢʦʥʛʨʝʩ ʟ ʧʠʪʘʥʴ ɽɽɻ. 

ɿ 1930-ʭ ʜʦ 1950-ʭ ʨʦʢʽʚ ʙʫʣʠ ʚʩʪʘʥʦʚʣʝʥʽ ʦʩʥʦʚʥʽ ʢʣʘʩʠʬʽʢʘʮʽʾ ʭʚʠʣʴʦʚʠʭ 

ʬʦʨʤ ɽɽɻ, ʪʘʢʠʭ ʷʢ ʘʣʴʬʘ-, ʙʝʪʘ-, ʪʝʪʘ- ʪʘ ʜʝʣʴʪʘ-ʭʚʠʣʽ. ʎʽ ʢʣʘʩʠʬʽʢʘʮʽʾ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʽ ʜʦʩʽ ʜʣʷ ʘʥʘʣʽʟʫ ʤʦʟʢʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ. 

 

ɽʣʝʢʪʨʦʝʥʮʝʬʘʣʦʛʨʘʬʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʭʚʦʨʠʭ ʥʘ ʝʧʽʣʝʧʩʽʶ, ʭʚʦʨʠʭ ʧʨʠ 

ʦʨʛʘʥʽʯʥʠʭ ʫʨʘʞʝʥʥʷʭ ʤʦʟʢʫ ʪʘ ʟʘʧʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʜʦʟʚʦʣʠʣʠ 

ʚʠʜʽʣʠʪʠ ʨʽʟʥʽ ʧʘʪʝʨʥʠ ʝʣʝʢʪʨʦʝʥʮʝʬʘʣʦʛʨʘʬʽʾ, ʚʣʘʩʪʠʚʽ ʨʽʟʥʠʤ ʬʦʨʤʘʤ 

ʫʨʘʞʝʥʥʷ ʤʦʟʢʫ, ʨʽʟʥʠʤ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʩʪʘʥʘʤ. ʈʦʟʢʚʽʪ ɽɽɻ ʧʦʯʘʚʩʷ 

ʦʜʥʦʯʘʩʥʦ ʟ ʨʦʟʨʦʙʢʦʶ ʥʦʚʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʧʽʜʩʠʣʶʚʘʯʽʚ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ 

ʥʘʢʦʧʠʯʝʥʥʷ ʚʝʣʠʯʝʟʥʦʾ ʢʽʣʴʢʦʩʪʽ ʬʘʢʪʽʚ, ʱʦ ʟʥʘʯʥʦ ʨʦʟʰʠʨʠʣʠ ʪʘ 

ʧʦʛʣʠʙʠʣʠ ʫʷʚʣʝʥʥʷ ʧʨʦ ʜʽʷʣʴʥʽʩʪʴ ʤʦʟʢʫ. 

 

ɿ ʨʦʟʚʠʪʢʦʤ ʝʣʝʢʪʨʦʥʽʢʠ, ʢʦʤʧ'ʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʘʥʘʣʽʟʫ ʩʠʛʥʘʣʽʚ, ɽɽɻ 
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ʦʪʨʠʤʘʣʘ ʟʥʘʯʥʠʡ ʪʝʭʥʽʯʥʠʡ ʧʨʦʛʨʝʩ. ɿ'ʷʚʠʣʠʩʷ ʙʽʣʴʰ ʪʦʯʥʽ ʡ ʟʨʫʯʥʽ 

ʧʨʠʣʘʜʠ ʜʣʷ ʟʘʧʠʩʫ ʪʘ ʘʥʘʣʽʟʫ ɽɽɻ. 

 

ɽɽɻ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʙʘʛʘʪʴʦʭ ʦʙʣʘʩʪʷʭ, ʪʘʢʠʭ ʷʢ ʤʝʜʠʮʠʥʘ, ʥʘʫʢʘ, 

ʧʩʠʭʦʣʦʛʽʷ ʪʘ ʥʝʡʨʦʪʝʭʥʦʣʦʛʽʾ. ɺʦʥʘ ʜʦʧʦʤʘʛʘʻ ʚ ʜʽʘʛʥʦʩʪʠʮʽ ʨʦʟʣʘʜʽʚ ʩʥʫ, 

ʝʧʽʣʝʧʩʽʾ, ʤʦʟʢʦʚʠʭ ʫʨʘʞʝʥʴ, ʧʩʠʭʽʯʥʠʭ ʨʦʟʣʘʜʽʚ, ʚʠʚʯʝʥʥʽ ʢʦʛʥʽʪʠʚʥʠʭ 

ʬʫʥʢʮʽʡ ʪʘ ʨʦʟʫʤʽʥʥʽ ʤʦʟʢʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʨʽʟʥʠʭ ʟʘʚʜʘʥʴ.  

 

1.2  ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʝʣʝʢʪʨʦʝʥʮʝʬʘʣʦʛʨʘʤ 

 

ɽʣʝʢʪʨʦʝʥʮʝʬʘʣʦʛʨʘʬʽʷ - ʮʝ ʤʝʪʦʜ, ʷʢʠʡ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʜʽʘʛʥʦʩʪʠʯʥʠʭ 

ʪʘ ʨʝʻʩʪʨʘʮʽʡʥʠʭ ʮʽʣʝʡ ʱʦʜʦ ʝʣʝʢʪʨʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʤʦʟʢʫ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ɽɽɻ, ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʝʣʝʢʪʨʠʯʥʽ 

ʩʠʛʥʘʣʠ, ʱʦ ʬʦʨʤʫʶʪʴʩʷ ʚ ʨʽʟʥʠʭ ʯʘʩʪʠʥʘʭ ʤʦʟʢʫ ʟʘʚʜʷʢʠ ʘʢʪʠʚʥʦʩʪʽ 

ʥʝʡʨʦʥʽʚ. 

ɿʘʟʚʠʯʘʡ ʧʽʜ ʯʘʩ ɽɽɻ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʝʣʝʢʪʨʦʜʠ, ʨʦʟʤʽʱʝʥʽ ʥʘ ʧʦʚʝʨʭʥʽ 

ʰʢʽʨʠ ʛʦʣʦʚʠ ʧʘʮʽʻʥʪʘ. ʎʽ ʝʣʝʢʪʨʦʜʠ ʨʝʻʩʪʨʫʶʪʴ ʝʣʝʢʪʨʠʯʥʽ ʩʠʛʥʘʣʠ, ʱʦ 

ʛʝʥʝʨʫʶʪʴʩʷ ʥʝʡʨʦʥʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʯʝʨʝʟ ʽʤʧʫʣʴʩʠ. ʆʪʨʠʤʘʥʽ ʩʠʛʥʘʣʠ 

ʥʘʜʭʦʜʷʪʴ ʜʦ ʝʣʝʢʪʨʦʝʥʮʝʬʘʣʦʛʨʘʬʘ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫʚʘʥʥʷ ʯʠ 

ʦʙʨʦʙʢʠ. 

ɽɽɻ ʜʦʟʚʦʣʷʻ ʚʠʚʯʘʪʠ ʨʽʟʥʽ ʘʩʧʝʢʪʠ ʤʦʟʢʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʥʘʧʨʠʢʣʘʜ, ʟʦʨʦʚʫ 

ʘʢʪʠʚʥʽʩʪʴ. ɿʦʨʦʚʘ ʘʢʪʠʚʥʽʩʪʴ ʧʦʚ'ʷʟʘʥʘ ʟ ʦʙʨʦʙʢʦʶ ʚʽʟʫʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ 

ʤʦʟʢʫ ʽ ʤʦʞʝ ʙʫʪʠ ʜʦʩʣʽʜʞʝʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ɽɽɻ. ʅʘʧʨʠʢʣʘʜ, ʜʦʩʣʽʜʞʝʥʥʷ 

ʟʦʨʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ ʤʦʞʫʪʴ ʚʢʣʶʯʘʪʠ ʨʝʻʩʪʨʘʮʽʶ ʩʠʛʥʘʣʽʚ, ʧʦʚ'ʷʟʘʥʠʭ ʟ 

ʦʙʨʦʙʢʦʶ ʩʚʽʪʣʦʚʠʭ ʧʦʜʨʘʟʥʠʢʽʚ ʪʘ ʩʧʨʠʡʥʷʪʪʷʤ ʟʦʙʨʘʞʝʥʴ. 

ɽɽɻ ʟʦʨʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ ʤʘʻ ʟʥʘʯʝʥʥʷ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʨʽʟʥʠʭ ʧʘʪʦʣʦʛʽʯʥʠʭ 

ʩʪʘʥʽʚ, ʧʦʚ'ʷʟʘʥʠʭ ʽʟ ʟʦʨʦʚʦʶ ʩʠʩʪʝʤʦʶ, ʥʘʧʨʠʢʣʘʜ, ʝʧʽʣʝʧʩʽʾ, ʧʦʨʫʰʝʥʴ 
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ʟʦʨʦʚʦʛʦ ʩʧʨʠʡʥʷʪʪʷ, ʨʦʟʣʘʜʽʚ ʫʚʘʛʠ ʪʦʱʦ. ʂʨʽʤ ʪʦʛʦ, ʚʦʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʚʠʚʯʝʥʥʷ ʬʫʥʢʮʽʡ 

ʤʦʟʢʫ ʪʘ ʨʦʟʫʤʽʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʩʧʨʠʡʥʷʪʪʷ ʪʘ ʦʙʨʦʙʢʠ ʟʦʨʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʝʣʝʢʪʨʦʝʥʮʝʬʘʣʦʛʨʘʤʠ (ɽɽɻ) ʟʦʩʝʨʝʜʞʫʶʪʴʩʷ ʥʘ 

ʨʝʻʩʪʨʘʮʽʾ ʪʘ ʘʥʘʣʽʟʽ ʝʣʝʢʪʨʠʯʥʠʭ ʩʠʛʥʘʣʽʚ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʨʝʟʫʣʴʪʘʪʽ 

ʤʦʟʢʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ. ʆʜʥʠʤ ʽʟ ʚʘʞʣʠʚʠʭ ʘʩʧʝʢʪʽʚ ʮʠʭ ʤʝʪʦʜʽʚ ʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʽʜʭʦʜʽʚ ʜʦ ʚʠʜʘʣʝʥʥʷ ʬʘʢʪʦʨʽʚ ʪʘ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʽʟʫ ʟ 

ʦʙʝʨʪʘʥʥʷʤ ʧʦ ʚʘʨʽʤʘʢʩʫ ʟ ʥʦʨʤʘʣʽʟʘʮʽʻʶ ʂʘʡʟʝʨʘ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ 

ʧʨʠʭʦʚʘʥʽ ʩʪʨʫʢʪʫʨʠ ʪʘ ʟʘʣʝʞʥʦʩʪʽ ʚ ʩʢʣʘʜʥʠʭ ɽɽɻ-ʜʘʥʠʭ. 

ʋ ʮʠʭ ʤʝʪʦʜʘʭ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʪʝʭʥʽʢʠ ʜʣʷ ʚʠʣʫʯʝʥʥʷ ʥʝʙʘʞʘʥʠʭ ʬʘʢʪʦʨʽʚ, 

ʷʢʽ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ɽɽɻ-ʩʠʛʥʘʣʠ, ʥʘʧʨʠʢʣʘʜ, ʘʨʪʝʬʘʢʪʠ ʚʽʜ ʤ'ʷʟʦʚʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʯʠ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʽ ʧʝʨʝʰʢʦʜʠ. ʇʽʩʣʷ ʮʴʦʛʦ ʚʠʢʦʥʫʻʪʴʩʷ 

ʬʘʢʪʦʨʥʠʡ ʘʥʘʣʽʟ, ʱʦ ʧʦʣʷʛʘʻ ʫ ʚʠʷʚʣʝʥʥʽ ʧʨʠʭʦʚʘʥʠʭ ʩʪʨʫʢʪʫʨ ʪʘ 

ʟʘʣʝʞʥʦʩʪʝʡ ʚ ʩʢʣʘʜʥʠʭ ʜʘʥʠʭ ɽɽɻ. 

ʆʜʠʥ ʟ ʧʦʧʫʣʷʨʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʽʟʫ ʻ ʦʙʝʨʪʘʥʥʷ ʧʦ 

ʚʘʨʽʤʘʢʩʫ. ʎʝʡ ʤʝʪʦʜ ʜʦʟʚʦʣʷʻ ʧʝʨʝʪʚʦʨʠʪʠ ʧʦʯʘʪʢʦʚʽ ʬʘʢʪʦʨʠ (ʟʘʟʚʠʯʘʡ 

ʥʘʟʠʚʘʶʪʴʩʷ ʢʦʤʧʦʥʝʥʪʘʤʠ) ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʚʽʜʦʙʨʘʞʘʣʠʩʷ ʷʢʥʘʡʙʽʣʴʰ 

ʚʘʨʽʘʙʝʣʴʥʽ ʘʙʦ ʟʘʣʝʞʥʽ ʩʪʨʫʢʪʫʨʠ ʚ ʜʘʥʠʭ. ʊʘʢʝ ʦʙʝʨʪʘʥʥʷ ʧʦʣʝʛʰʫʻ 

ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʪʘ ʨʦʟʫʤʽʥʥʷ ʩʢʣʘʜʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʫ ɽɽɻ-ʩʠʛʥʘʣʘʭ. 

ʂʨʽʤ ʪʦʛʦ, ʥʦʨʤʘʣʽʟʘʮʽʷ ʂʘʡʟʝʨʘ ʻ ʚʘʞʣʠʚʠʤ ʢʨʦʢʦʤ ʫ ʧʨʦʮʝʩʽ ʘʥʘʣʽʟʫ ɽɽɻ-

ʜʘʥʠʭ. ɺʦʥʘ ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʥʜʘʨʪʠʟʘʮʽʶ ʘʤʧʣʽʪʫʜʠ ʢʦʤʧʦʥʝʥʪʽʚ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʧʦʨʽʚʥʶʚʘʪʠ ʾʭ ʚʧʣʠʚ ʪʘ ʚʟʘʻʤʦʟʚ'ʷʟʢʠ. ʎʝ ʦʩʦʙʣʠʚʦ ʢʦʨʠʩʥʦ ʜʣʷ 

ʚʠʷʚʣʝʥʥʷ ʩʫʪʪʻʚʠʭ ʩʪʨʫʢʪʫʨ ʪʘ ʟʘʣʝʞʥʦʩʪʝʡ ʫ ʜʘʥʠʭ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ 

ʧʨʠʭʦʚʘʥʠʤʠ ʧʨʠ ʥʝʩʪʘʙʽʣʴʥʠʭ ʘʤʧʣʽʪʫʜʘʭ ʩʠʛʥʘʣʽʚ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʚʠʜʘʣʝʥʥʷ ʬʘʢʪʦʨʽʚ ʪʘ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʽʟʫ ʟ 

ʦʙʝʨʪʘʥʥʷʤ ʧʦ ʚʘʨʽʤʘʢʩʫ ʟ ʥʦʨʤʘʣʽʟʘʮʽʻʶ ʂʘʡʟʝʨʘ ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʩʢʣʘʜʥʽ 
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ʚʟʘʻʤʦʟʚ'ʷʟʢʠ ʪʘ ʩʪʨʫʢʪʫʨʠ ʚ ɽɽɻ-ʩʠʛʥʘʣʘʭ, ʱʦ ʩʧʨʠʷʻ ʢʨʘʱʦʤʫ ʨʦʟʫʤʽʥʥʶ 

ʤʦʟʢʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʚʠʷʚʣʝʥʥʶ ʧʘʪʦʣʦʛʽʯʥʠʭ ʟʤʽʥ. ʎʽ ʤʝʪʦʜʠ ʻ ʚʘʞʣʠʚʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʤʦʟʢʫ ʪʘ ʢʣʽʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ, ʜʝ ʚʦʥʠ 

ʜʦʧʦʤʘʛʘʶʪʴ ʫ ʚʩʪʘʥʦʚʣʝʥʥʽ ʜʽʘʛʥʦʟʽʚ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʧʘʮʽʻʥʪʽʚ. 

 

1.3  ʂʣʘʩʠʬʽʢʘʮʽʷ ʤʝʪʦʜʽʚ ɽɽɻ 

 

ʄʝʪʦʜʠ ʝʣʝʢʪʨʦʝʥʮʝʬʘʣʦʛʨʘʬʽʾ (ɽɽɻ) ʤʦʞʥʘ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʥʘ ʦʩʥʦʚʽ 

ʩʪʫʧʝʥʷ ʽʥʚʘʟʠʚʥʦʩʪʽ, ʪʦʙʪʦ ʥʘʩʢʽʣʴʢʠ ʽʥʪʨʫʟʠʚʥʠʤ ʩʧʦʩʦʙʦʤ ʧʦʪʨʽʙʥʦ 

ʟʜʽʡʩʥʶʚʘʪʠ ʜʦʩʪʫʧ ʜʦ ʤʦʟʢʫ ʜʣʷ ʨʝʻʩʪʨʘʮʽʾ ʝʣʝʢʪʨʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ. 

ɿʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢʽ ʢʣʘʩʠʬʽʢʘʮʽʾ: ʽʥʚʘʟʠʚʥʽ ʤʝʪʦʜʠ, ʥʝʽʥʚʘʟʠʚʥʽ 

ʤʝʪʦʜʠ ʪʘ ʥʘʧʽʚʽʥʚʘʟʠʚʥʽ ʤʝʪʦʜʠ. 

 

ɯʥʚʘʟʠʚʥʽ ʤʝʪʦʜʠ ɽɽɻ: 

ɯʥʚʘʟʠʚʥʽ ʤʝʪʦʜʠ ʧʝʨʝʜʙʘʯʘʶʪʴ ʧʨʦʥʠʢʥʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʧʨʦʩʪʦʨʫ 

ʯʝʨʝʧʘ ʪʘ ʨʦʟʤʽʱʝʥʥʷ ʝʣʝʢʪʨʦʜʽʚ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʧʦʚʝʨʭʥʽ ʤʦʟʢʫ ʘʙʦ 

ʚʩʝʨʝʜʠʥʽ ʥʴʦʛʦ. ʎʝ ʤʦʞʫʪʴ ʙʫʪʠ ʧʣʘʩʪʠʥʘ ʟ ʝʣʝʢʪʨʦʜʘʤʠ, ʛʣʠʙʦʢʦ 

ʨʦʟʪʘʰʦʚʘʥʽ ʝʣʝʢʪʨʦʜʠ, ʤʽʢʨʦʝʣʝʢʪʨʦʜʠ ʽ ʪ. ʜ. ɯʥʚʘʟʠʚʥʽ ʤʝʪʦʜʠ ɽɽɻ 

ʥʘʜʘʶʪʴ ʚʠʩʦʢʫ ʨʦʟʜʽʣʴʥʫ ʟʜʘʪʥʽʩʪʴ ʽ ʪʦʯʥʽʩʪʴ, ʦʩʢʽʣʴʢʠ ʝʣʝʢʪʨʦʜʠ 

ʟʥʘʭʦʜʷʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʤʝʞʘʭ ʘʢʪʠʚʥʦʾ ʟʦʥʠ ʤʦʟʢʫ. ʆʜʥʘʢ ʚʦʥʠ 

ʚʠʤʘʛʘʶʪʴ ʭʽʨʫʨʛʽʯʥʦʛʦ ʚʪʨʫʯʘʥʥʷ ʪʘ ʤʘʶʪʴ ʙʽʣʴʰʠʡ ʨʠʟʠʢ ʫʩʢʣʘʜʥʝʥʴ. 

 

ʅʝʽʥʚʘʟʠʚʥʽ ʤʝʪʦʜʠ ɽɽɻ: 

ʅʝʽʥʚʘʟʠʚʥʽ ʤʝʪʦʜʠ ʧʝʨʝʜʙʘʯʘʶʪʴ ʨʝʻʩʪʨʘʮʽʶ ʝʣʝʢʪʨʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ʤʦʟʢʫ, ʥʝ ʧʦʪʨʝʙʫʶʯʠ ʧʨʦʥʠʢʥʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʧʨʦʩʪʦʨʫ ʯʝʨʝʧʘ. ʎʽ 

ʤʝʪʦʜʠ ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ ʨʦʟʤʽʱʝʥʥʷ ʝʣʝʢʪʨʦʜʽʚ ʥʘ ʟʦʚʥʽʰʥʽʡ ʧʦʚʝʨʭʥʽ 

ʰʢʽʨʠ ʛʦʣʦʚʠ ʧʘʮʽʻʥʪʘ. ɿʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʠʩʪʝʤʠ ʟ ʤʥʦʞʠʥʦʶ 

ʝʣʝʢʪʨʦʜʽʚ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʚ ʧʝʚʥʦʤʫ ʧʦʨʷʜʢʫ ʥʘ ʰʢʽʨʽ ʛʦʣʦʚʠ. ʅʝʽʥʚʘʟʠʚʥʽ 

ʤʝʪʦʜʠ ɽɽɻ, ʪʘʢʽ ʷʢ ʧʦʚʝʨʭʥʝʚʘ ɽɽɻ, ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʄʈʊ ʪʘ ʽʥʰʽ, ʻ 
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ʙʝʟʧʝʯʥʠʤʠ ʽ ʥʝʽʥʚʘʟʠʚʥʠʤʠ ʘʣʴʪʝʨʥʘʪʠʚʘʤʠ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʟʢʦʚʦʾ 

ʘʢʪʠʚʥʦʩʪʽ. 

 

ʅʘʧʽʚʽʥʚʘʟʠʚʥʽ ʤʝʪʦʜʠ ɽɽɻ: 

ʅʘʧʽʚʽʥʚʘʟʠʚʥʽ ʤʝʪʦʜʠ ʢʦʤʙʽʥʫʶʪʴ ʝʣʝʤʝʥʪʠ ʽʥʚʘʟʠʚʥʠʭ ʪʘ ʥʝʽʥʚʘʟʠʚʥʠʭ 

ʤʝʪʦʜʽʚ. ɺʦʥʠ ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʤʧʣʘʥʪʦʚʘʥʠʭ ʝʣʝʢʪʨʦʜʽʚ, 

ʷʢʽ ʨʦʟʤʽʱʫʶʪʴʩʷ ʥʘ ʧʝʚʥʠʭ ʛʣʠʙʠʥʘʭ ʚʩʝʨʝʜʠʥʽ ʤʦʟʢʫ, ʘʣʝ ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʧʨʦʥʠʢʥʝʥʥʷ ʯʝʨʝʟ ʯʝʨʝʧ. ʎʽ ʤʝʪʦʜʠ ʥʘʜʘʶʪʴ ʢʨʘʱʫ ʨʦʟʜʽʣʴʥʫ ʟʜʘʪʥʽʩʪʴ, 

ʥʽʞ ʥʝʽʥʚʘʟʠʚʥʽ ʤʝʪʦʜʠ, ʘʣʝ ʤʝʥʰ ʽʥʚʘʟʠʚʥʽ, ʥʽʞ ʧʦʚʥʽʩʪʶ ʽʥʚʘʟʠʚʥʽ ʤʝʪʦʜʠ. 

 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʤʝʪʦʜʽʚ ɽɽɻ ʥʘ ʽʥʚʘʟʠʚʥʽ, ʥʝʽʥʚʘʟʠʚʥʽ ʪʘ ʥʘʧʽʚʽʥʚʘʟʠʚʥʽ 

ʜʦʧʦʤʘʛʘʻ ʚʠʙʨʘʪʠ ʥʘʡʙʽʣʴʰ ʚʽʜʧʦʚʽʜʥʠʡ ʤʝʪʦʜ ʜʣʷ ʢʦʥʢʨʝʪʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ 

ʯʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʥʝʦʙʭʽʜʥʫ ʪʦʯʥʽʩʪʴ ʪʘ ʙʝʟʧʝʢʫ ʧʨʦʮʝʜʫʨʠ. 

ɺʠʙʽʨ ʤʝʪʦʜʫ ʨʝʻʩʪʨʘʮʽʾ ɽɽɻ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʥʢʨʝʪʥʠʭ ʤʝʜʠʯʥʠʭ ʧʦʪʨʝʙ, 

ʙʝʟʧʝʢʠ ʧʘʮʽʻʥʪʘ, ʜʦʩʪʫʧʥʦʩʪʽ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʤʝʪʠ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʯʠ ʜʽʘʛʥʦʩʪʠʢʠ. ʂʦʞʝʥ ʟ ʮʠʭ ʤʝʪʦʜʽʚ ʤʘʻ ʩʚʦʾ ʧʝʨʝʚʘʛʠ ʪʘ ʦʙʤʝʞʝʥʥʷ, ʽ 

ʩʧʝʮʽʘʣʽʩʪ ʟ ʝʣʝʢʪʨʦʝʥʮʝʬʘʣʦʛʨʘʬʽʾ ʧʦʚʠʥʝʥ ʚʨʘʭʦʚʫʚʘʪʠ ʮʽ ʬʘʢʪʦʨʠ ʧʨʠ 

ʚʠʙʦʨʽ ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʝʪʦʜʫ ʜʣʷ ʢʦʥʢʨʝʪʥʦʾ ʩʠʪʫʘʮʽʾ. 

 

1.4  ɿʘʧʠʩ ʩʠʛʥʘʣʽʚ ɽɽɻ 

 

 

ʈʝʻʩʪʨʘʮʽʷ ʝʣʝʢʪʨʦʝʥʮʝʬʘʣʦʛʨʘʬʽʯʥʦʛʦ ʩʠʛʥʘʣʫ (ɽɽɻ) ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ 

ʚʘʞʣʠʚʽ ʜʘʥʽ ʧʨʦ ʝʣʝʢʪʨʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʤʦʟʢʫ. ʎʽ ʩʠʛʥʘʣʠ, ʱʦ ʤʘʶʪʴ 

ʘʤʧʣʽʪʫʜʫ, ʚʠʤʽʨʶʚʘʥʫ ʚ ʤʽʢʨʦʚʦʣʴʪʘʭ, ʻ ʚʽʜʦʙʨʘʞʝʥʥʷʤ ʨʦʙʦʪʠ ʤʦʟʢʦʚʠʭ 

ʢʣʽʪʠʥ ʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ, ʚʢʣʶʯʘʶʯʠ ʬʽʟʽʦʣʦʛʽʯʥʽ ʽ ʧʘʪʦʣʦʛʽʯʥʽ 

ʩʪʘʥʠ. 

 

ɼʣʷ ʫʩʧʽʰʥʦʾ ʨʝʻʩʪʨʘʮʽʾ ʥʠʟʴʢʦʘʤʧʣʽʪʫʜʥʦʛʦ ɽɽɻ-ʩʠʛʥʘʣʫ, ʥʘʤ ʧʦʪʨʽʙʥʽ 

ʩʧʝʮʽʘʣʴʥʽ ʧʽʜʩʠʣʶʚʘʯʽ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ. ʎʽ ʧʨʠʩʪʨʦʾ ʟʙʽʣʴʰʫʶʪʴ ʘʤʧʣʽʪʫʜʫ 
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ʩʠʛʥʘʣʫ ʜʦ ʨʽʚʥʷ, ʜʦʩʪʘʪʥʴʦʛʦ ʜʣʷ ʷʢʽʩʥʦʾ ʨʝʻʩʪʨʘʮʽʾ. ʉʫʯʘʩʥʽ ʢʦʤʧ'ʶʪʝʨʥʽ 

ʩʠʩʪʝʤʠ ʜʣʷ ʝʣʝʢʪʨʦʝʥʮʝʬʘʣʦʛʨʘʬʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʦʪʫʞʥʽ ʧʝʨʩʦʥʘʣʴʥʽ 

ʢʦʤʧ'ʶʪʝʨʠ, ʱʦ ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʦʜʥʦʯʘʩʥʦ ʟʘʧʠʩʫʚʘʪʠ ʩʠʛʥʘʣ ʽ 

ʚʽʜʦʙʨʘʞʘʪʠ ʡʦʛʦ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʥʘ ʤʦʥʽʪʦʨʽ. ʊʘʢʠʡ ʧʽʜʭʽʜ 

ʜʦʟʚʦʣʷʻ ʜʦʩʣʽʜʥʠʢʘʤ ʪʘ ʤʝʜʠʯʥʠʤ ʩʧʝʮʽʘʣʽʩʪʘʤ ʥʘʦʯʥʦ ʩʧʦʩʪʝʨʽʛʘʪʠ 

ʜʠʥʘʤʽʢʫ ʤʦʟʢʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʰʚʠʜʢʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʙʫʜʴ-ʷʢʽ ʟʤʽʥʠ. 

 

ɿʘʚʜʷʢʠ ʢʦʤʧ'ʶʪʝʨʥʠʤ ʩʠʩʪʝʤʘʤ ʜʣʷ ʦʙʨʦʙʢʠ ɽɽɻ-ʩʠʛʥʘʣʽʚ, ʤʠ ʤʦʞʝʤʦ 

ʟʜʽʡʩʥʶʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʘʥʘʣʽʟʠ ʪʘ ʚʠʷʚʣʷʪʠ ʩʢʣʘʜʥʽ ʟʘʣʝʞʥʦʩʪʽ ʚ 

ʤʦʟʢʦʚʠʭ ʜʘʥʠʭ. ʆʜʥʠʤ ʟʽ ʩʧʦʩʦʙʽʚ ʘʥʘʣʽʟʫ ʻ ʬʘʢʪʦʨʥʠʡ ʘʥʘʣʽʟ ʟ ʦʙʝʨʪʘʥʥʷʤ 

ʧʦ ɺʘʨʽʤʘʢʩʫ ʟ ʥʦʨʤʘʣʽʟʘʮʽʻʶ ʂʘʡʟʝʨʘ. ʎʝʡ ʤʝʪʦʜ ʜʦʟʚʦʣʷʻ ʚʠʜʽʣʠʪʠ 

ʧʨʠʭʦʚʘʥʽ ʩʪʨʫʢʪʫʨʠ ʪʘ ʚʟʘʻʤʦʟʚ'ʷʟʢʠ ʤʽʞ ʩʠʛʥʘʣʘʤʠ ɽɽɻ, ʱʦ ʜʦʧʦʤʘʛʘʻ 

ʥʘʤ ʢʨʘʱʝ ʨʦʟʫʤʽʪʠ ʤʦʟʢʦʚʫ ʘʢʪʠʚʥʽʩʪʴ. 

 

ʋ ʥʘʰ ʯʘʩ ʨʝʻʩʪʨʘʮʽʷ ʪʘ ʘʥʘʣʽʟ ʝʣʝʢʪʨʦʝʥʮʝʬʘʣʦʛʨʘʤʠ (ɽɽɻ) ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʽʟʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʽ ʧʨʠʩʪʨʦʾʚ. ʆʩʥʦʚʥʽ ʢʦʤʧʣʝʢʩʠ ʜʣʷ ɽɽɻ-

ʜʦʩʣʽʜʞʝʥʴ ʚʢʣʶʯʘʶʪʴ ʥʘʩʪʫʧʥʽ: 

 

ɽɽɻ-ʧʨʠʩʪʨʦʾ ʟʘʛʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ: ʎʽ ʧʨʠʩʪʨʦʾ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ 

ʨʝʻʩʪʨʘʮʽʾ ɽɽɻ-ʩʠʛʥʘʣʽʚ ʫ ʢʣʽʥʽʯʥʠʭ ʫʤʦʚʘʭ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷʭ ʟʘʛʘʣʴʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ. ɺʦʥʠ ʟʘʟʚʠʯʘʡ ʚʢʣʶʯʘʶʪʴ ʝʣʝʢʪʨʦʜʠ, ʧʽʜʢʣʶʯʝʥʽ ʜʦ 

ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʽʜʩʠʣʶʚʘʯʘ ʘʙʦ ʝʣʝʢʪʨʦʝʥʮʝʬʘʣʦʛʨʘʬʘ (ɽɽɻ-ʘʧʘʨʘʪʫʨʠ), ʷʢʘ 

ʨʝʻʩʪʨʫʻ ʝʣʝʢʪʨʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʤʦʟʢʫ. 

 

ɺʠʩʦʢʦʧʨʦʬʽʣʴʥʽ ɽɽɻ-ʩʠʩʪʝʤʠ: ʎʽ ʩʠʩʪʝʤʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʜʝʪʘʣʴʥʦʛʦ 

ʘʥʘʣʽʟʫ ɽɽɻ-ʩʠʛʥʘʣʽʚ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʟ ʚʠʩʦʢʦʶ ʨʦʟʜʽʣʴʥʦʶ 

ʟʜʘʪʥʽʩʪʶ. ɺʦʥʠ ʟʘʟʚʠʯʘʡ ʚʢʣʶʯʘʶʪʴ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʢʘʥʘʣʽʚ ʨʝʻʩʪʨʘʮʽʾ, 

ʱʦ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ ʙʽʣʴʰ ʪʦʯʥʽ ʜʘʥʽ ʧʨʦ ʝʣʝʢʪʨʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʨʽʟʥʠʭ 

ʜʽʣʷʥʦʢ ʤʦʟʢʫ. 
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ʇʝʨʝʥʦʩʥʽ ɽɽɻ-ʧʨʠʩʪʨʦʾ: ʎʽ ʧʨʠʩʪʨʦʾ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʤʦʙʽʣʴʥʦʾ ʨʝʻʩʪʨʘʮʽʾ 

ɽɽɻ-ʩʠʛʥʘʣʽʚ ʽ ʜʦʟʚʦʣʷʶʪʴ ʚʠʢʦʥʫʚʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʟʘ ʣʘʙʦʨʘʪʦʨʽʻʶ. 

ɺʦʥʠ ʟʘʟʚʠʯʘʡ ʤʘʶʪʴ ʢʦʤʧʘʢʪʥʠʡ ʨʦʟʤʽʨ, ʙʝʟʜʨʦʪʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʧʝʨʝʜʘʯʽ 

ʜʘʥʠʭ ʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʧʘʮʽʻʥʪʽʚ ʫ ʨʝʘʣʴʥʦʤʫ 

ʯʘʩʽ. 

 

ɸʢʪʠʚʥʽ ɽɽɻ-ʩʠʩʪʝʤʠ: ʎʽ ʩʠʩʪʝʤʠ ʚʢʣʶʯʘʶʪʴ ʩʧʝʮʽʘʣʴʥʽ ʝʣʝʢʪʨʦʜʠ ʟ 

ʽʥʪʝʛʨʦʚʘʥʠʤʠ ʩʝʥʩʦʨʘʤʠ ʨʫʭʫ, ̫ ʢʽ ʜʦʟʚʦʣʷʶʪʴ ʦʜʥʦʯʘʩʥʦ ʨʝʻʩʪʨʫʚʘʪʠ ɽɽɻ-

ʩʠʛʥʘʣʠ ʪʘ ʚʽʜʩʪʝʞʫʚʘʪʠ ʨʫʭʠ ʛʦʣʦʚʠ ʘʙʦ ʦʯʝʡ. ʎʝ ʜʦʟʚʦʣʷʻ ʢʦʨʠʛʫʚʘʪʠ 

ʘʨʪʝʬʘʢʪʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʨʫʭʦʤ, ʽ ʦʪʨʠʤʫʚʘʪʠ ʙʽʣʴʰ ʪʦʯʥʽ ʜʘʥʽ ʧʨʦ ʝʣʝʢʪʨʠʯʥʫ 

ʘʢʪʠʚʥʽʩʪʴ ʤʦʟʢʫ. 

 

ʂʦʤʧ'ʶʪʝʨʥʽ ʧʨʦʛʨʘʤʠ ʜʣʷ ʘʥʘʣʽʟʫ ɽɽɻ: ɼʣʷ ʦʙʨʦʙʢʠ, ʘʥʘʣʽʟʫ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʾ 

ɽɽɻ-ʩʠʛʥʘʣʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʧʝʮʽʘʣʴʥʽ ʢʦʤʧ'ʶʪʝʨʥʽ ʧʨʦʛʨʘʤʠ. ʎʽ 

ʧʨʦʛʨʘʤʠ ʜʦʟʚʦʣʷʶʪʴ ʚʠʢʦʥʫʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʦʧʝʨʘʮʽʾ, ʪʘʢʽ ʷʢ ʬʽʣʴʪʨʘʮʽʷ 

ʩʠʛʥʘʣʫ, ʚʠʷʚʣʝʥʥʷ ʘʨʪʝʬʘʢʪʽʚ, ʚʠʟʥʘʯʝʥʥʷ ʯʘʩʪʦʪʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ ̔ ʥʰʽ 

ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʜʘʥʠʭ. 

 

ʎʽ ʢʦʤʧʣʝʢʩʠ ʪʘ ʧʨʠʩʪʨʦʾ ʜʣʷ ʨʝʻʩʪʨʘʮʽʾ ʪʘ ʘʥʘʣʽʟʫ ɽɽɻ-ʩʠʛʥʘʣʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʢʣʽʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ, ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, 

ʥʝʡʨʦʬʽʟʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʪʘ ʽʥʰʠʭ ʦʙʣʘʩʪʷʭ, ʱʦ ʧʦʚ'ʷʟʘʥʽ ʟ 

ʜʦʩʣʽʜʞʝʥʥʷʤ ʤʦʟʢʫ ʪʘ ʟʦʨʦʚʦʾ ʩʠʩʪʝʤʠ. 

 

1.5   ʈʦʟʪʘʰʫʚʘʥʥʷ ʝʣʝʢʪʨʦʜʽʚ 

 

ʉʠʩʪʝʤʘ 10-20 ʜʣʷ ʝʣʝʢʪʨʦʝʥʮʝʬʘʣʦʛʨʘʤʠ (ɽɽɻ) ʻ ʩʪʘʥʜʘʨʪʥʦʶ 

ʤʝʪʦʜʦʣʦʛʽʻʶ ʨʦʟʪʘʰʫʚʘʥʥʷ ʝʣʝʢʪʨʦʜʽʚ ʥʘ ʛʦʣʦʚʽ ʜʣʷ ʨʝʻʩʪʨʘʮʽʾ ʝʣʝʢʪʨʠʯʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʤʦʟʢʫ. ʎʷ ʩʠʩʪʝʤʘ ʦʪʨʠʤʘʣʘ ʩʚʦʶ ʥʘʟʚʫ ʯʝʨʝʟ ʚʽʜʩʦʪʢʠ ʚʽʜʩʪʘʥʝʡ 

ʤʽʞ ʝʣʝʢʪʨʦʜʘʤʠ, ʷʢʽ ʜʦʨʽʚʥʶʶʪʴ 10% ʪʘ 20% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʚʽʜʩʪʘʥʽ ʤʽʞ 

ʢʣʶʯʦʚʠʤʠ ʪʦʯʢʘʤʠ ʥʘ ʛʦʣʦʚʽ. 
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ʆʩʥʦʚʥʘ ʽʜʝʷ ʩʠʩʪʝʤʠ 10-20 ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʨʦʟʪʘʰʫʚʘʪʠ ʝʣʝʢʪʨʦʜʠ ʥʘ 

ʛʦʣʦʚʽ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʚʦʥʠ ʧʦʢʨʠʚʘʣʠ ʚʘʞʣʠʚʽ ʟʦʥʠ ʤʦʟʢʫ ʽ 

ʟʘʙʝʟʧʝʯʫʚʘʣʠ ʦʜʥʦʨʽʜʥʝ ʧʦʢʨʠʪʪʷ ʚʩʽʻʾ ʧʦʚʝʨʭʥʽ ʛʦʣʦʚʠ. ʈʦʟʪʘʰʫʚʘʥʥʷ 

ʝʣʝʢʪʨʦʜʽʚ ʚ ʩʠʩʪʝʤʽ 10-20 ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʦʩʥʦʚʥʠʭ 

ʘʥʘʪʦʤʽʯʥʠʭ ʦʨʽʻʥʪʠʨʽʚ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʽʞʥʘʨʦʜʥʦ ʚʩʪʘʥʦʚʣʝʥʠʭ 

ʤʽʨʢʫʚʘʥʴ. 

 

ʋ ʩʠʩʪʝʤʽ 10-20 ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʚʽ ʪʠʧʠ ʝʣʝʢʪʨʦʜʽʚ: ʘʢʪʠʚʥʽ ʪʘ 

ʨʝʬʝʨʝʥʪʥʽ. ɸʢʪʠʚʥʽ ʝʣʝʢʪʨʦʜʠ ʨʝʻʩʪʨʫʶʪʴ ʝʣʝʢʪʨʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʤʦʟʢʫ, ʘ 

ʨʝʬʝʨʝʥʪʥʽ ʝʣʝʢʪʨʦʜʠ ʩʣʫʞʘʪʴ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʙʘʟʦʚʦʛʦ ʨʽʚʥʷ ʩʠʛʥʘʣʫ. 

ʈʦʟʪʘʰʫʚʘʥʥʷ ʝʣʝʢʪʨʦʜʽʚ ʚ ʩʠʩʪʝʤʽ 10-20 ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʝʣʝʢʪʨʦʜʽʚ ʪʘ ʢʦʥʢʨʝʪʥʦʾ ʤʝʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. 

 

ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ɽɽɻ ʟʘ ʩʠʩʪʝʤʦʶ 10-20 ʩʧʦʯʘʪʢʫ ʚʠʤʽʨʶʶʪʴʩʷ ʚʽʜʩʪʘʥʽ ʤʽʞ 

ʢʣʶʯʦʚʠʤʠ ʪʦʯʢʘʤʠ ʥʘ ʛʦʣʦʚʽ. ɺ ʤʦʻʤʫ ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʩʽʪʦʯʢʘ 

ʜʣʷ ʢʨʽʧʣʝʥʥʷ ʝʣʝʢʪʨʦʜʽʚ ʟ ʤʦʞʣʠʚʽʩʪʶ ʟʤʽʥʶʚʘʪʠ ʜʦʚʞʠʥʫ ʰʥʫʨʘ ʜʣʷ 

ʢʨʽʧʣʝʥʥʷ ï ʪʠʤ ʩʘʤʠʤ ʾʾ ʤʦʞʥʘ ʙʫʣʦ ʦʜʷʛʥʫʪʠ ʥʘ ʨʽʟʥʠʭ ʧʘʮʽʻʥʪʽʚ 

ʚʨʘʭʦʚʫʶʯʠ ʾʭ ʬʦʨʤʫ ʛʦʣʦʚʠ. ɼʘʣʽ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʮʠʭ ʚʽʜʩʪʘʥʝʡ, 

ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʪʦʯʢʠ ʨʦʟʪʘʰʫʚʘʥʥʷ ʝʣʝʢʪʨʦʜʽʚ ʥʘ ʛʦʣʦʚʽ. ɽʣʝʢʪʨʦʜʠ 

ʬʽʢʩʫʶʪʴʩʷ ʥʘ ʰʢʽʨʽ ʛʦʣʦʚʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʧʝʮʽʘʣʴʥʦʛʦ ʛʝʣʶ ʘʙʦ ʧʘʩʪʦ-

ʧʦʜʽʙʥʦʛʦ ʨʦʟʯʠʥʫ, ʱʦ ʜʦʧʦʤʘʛʘʻ ʧʨʦʚʦʜʠʪʠ ʝʣʝʢʪʨʠʯʥʠʡ ʩʠʛʥʘʣ. 

 

 

ʇʽʩʣʷ ʟʘʢʨʽʧʣʝʥʥʷ ʝʣʝʢʪʨʦʜʽʚ ʩʠʩʪʝʤʘ 10-20 ʜʦʟʚʦʣʷʻ ʨʝʻʩʪʨʫʚʘʪʠ 

ʝʣʝʢʪʨʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʤʦʟʢʫ ʥʘ ʨʽʟʥʠʭ ʪʦʯʢʘʭ ʛʦʣʦʚʠ. ʉʠʛʥʘʣʠ ʟ ʝʣʝʢʪʨʦʜʽʚ 

ʟʘʧʠʩʫʶʪʴʩʷ ʪʘ ʘʥʘʣʽʟʫʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʷʢʽ 

ʬʽʣʴʪʨʫʶʪʴ, ʧʽʜʩʠʣʶʶʪʴ ʽ ʦʙʨʦʙʣʷʶʪʴ ɽɽɻ-ʩʠʛʥʘʣʠ. ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʤʦʞʫʪʴ 

ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʨʽʟʥʠʭ ʤʦʟʢʦʚʠʭ ʩʪʘʥʽʚ, ʜʦʩʣʽʜʞʝʥʥʷ 

ʤʦʟʢʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ ʘʙʦ ʢʦʥʪʨʦʣʶ ʩʪʘʥʫ ʧʘʮʽʻʥʪʽʚ. 
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ʈʠʩ. 1.1 ʈʦʟʤʽʱʝʥʥʷ ʝʣʝʢʪʨʦʜʽʚ 

ʉʠʩʪʝʤʘ 10-20 ʻ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʤ ʩʪʘʥʜʘʨʪʦʤ ʫ ʜʦʩʣʽʜʞʝʥʥʷʭ, 

ʢʣʽʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ ʪʘ ʥʝʡʨʦʬʽʟʽʦʣʦʛʽʾ. ɺʦʥʘ ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʫ 

ʤʝʪʦʜʦʣʦʛʽʶ ʨʦʟʪʘʰʫʚʘʥʥʷ ʝʣʝʢʪʨʦʜʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʦʨʽʚʥʶʚʘʪʠ 

ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʤʽʞ ʨʽʟʥʠʤʠ ʣʘʙʦʨʘʪʦʨʽʷʤʠ ʪʘ ʜʦʩʣʽʜʥʠʢʘʤʠ. 

 

1.6  ʌʽʟʽʦʣʦʛʽʯʥʽ ʪʘ ʟʦʚʥʽʰʥʽ ʚʧʣʠʚʠ ʥʘ ɽɽɻ-ʩʠʛʥʘʣʠ 

 

ʅʘ ɽɽɻ-ʩʠʛʥʘʣʠ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʘʨʪʝʬʘʢʪʠ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ 

ʯʝʨʝʟ ʟʦʚʥʽʰʥʽ ʘʙʦ ʚʥʫʪʨʽʰʥʽ ʯʠʥʥʠʢʠ ʪʘ ʤʦʞʫʪʴ ʩʧʦʪʚʦʨʠʪʠ ʘʥʘʣʽʟ 

ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʤʽʩʪʠʪʴʩʷ ʫ ʩʠʛʥʘʣʽ. ɼʝʷʢʽ ʟ ʧʦʰʠʨʝʥʠʭ ʘʨʪʝʬʘʢʪʽʚ 

ʚʢʣʶʯʘʶʪʴ ʤ'ʷʟʦʚʽ ʘʨʪʝʬʘʢʪʠ, ʘʨʪʝʬʘʢʪ ʢʣʽʧʘʥʥʷ ʦʯʠʤʘ ʪʘ ʘʨʪʝʬʘʢʪ 

ʜʠʭʘʥʥʷ. 

 

ʄ'ʷʟʦʚʽ ʘʨʪʝʬʘʢʪʠ ʚʠʥʠʢʘʶʪʴ ʚʥʘʩʣʽʜʦʢ ʨʽʟʢʠʭ ʯʠ ʯʘʩʪʠʭ ʨʫʭʽʚ ʤ'ʷʟʽʚ ʛʦʣʦʚʠ 

ʪʘ ʰʠʾ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʰʫʤʫ ʥʘ ɽɽɻ-ʟʘʧʠʩʽ. ɼʣʷ 

ʚʠʜʘʣʝʥʥʷ ʤ'ʷʟʦʚʦʛʦ ʘʨʪʝʬʘʢʪʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʤʝʪʦʜʠ ʬʽʣʴʪʨʘʮʽʾ ʪʘ 

ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʽʟʫ, ʜʝ ʩʠʛʥʘʣ ʚʽʜ ʤ'ʷʟʽʚ ʤʦʜʝʣʶʻʪʴʩʷ ʪʘ ʚʽʜʥʽʤʘʻʪʴʩʷ ʚʽʜ 

ʟʘʛʘʣʴʥʦʛʦ ʩʠʛʥʘʣʫ. 
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ʆʯʥʽ ʘʨʪʝʬʘʢʪʠ ʚʠʥʠʢʘʶʪʴ ʚʥʘʩʣʽʜʦʢ ʨʫʭʽʚ ʦʯʝʡ, ʟʦʢʨʝʤʘ ʢʣʽʧʘʥʥʷ. ʎʽ ʨʫʭʠ 

ʤʦʞʫʪʴ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʰʫʤʫ ʪʘ ʘʨʪʝʬʘʢʪʽʚ ʥʠʟʴʢʦʾ ʯʘʩʪʦʪʠ ʥʘ ɽɽɻ-ʩʠʛʥʘʣʽ.  

 

ɸʨʪʝʬʘʢʪ ʜʠʭʘʥʥʷ ʚʠʥʠʢʘʻ ʯʝʨʝʟ ʨʫʭʠ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʪʘ ʜʽʘʬʨʘʛʤʠ ʧʽʜ ʯʘʩ 

ʜʠʭʘʥʥʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʠʟʴʢʦʯʘʩʪʦʪʥʦʛʦ ʰʫʤʫ ʥʘ ɽɽɻ-ʩʠʛʥʘʣʽ. ʎʝʡ 

ʘʨʪʝʬʘʢʪ ʤʦʞʝ ʙʫʪʠ ʚʠʜʘʣʝʥʠʡ ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʽʣʴʪʨʘʮʽʡʥʠʭ 

ʤʝʪʦʜʽʚ, ʪʘʢʠʭ ʷʢ ʬʽʣʴʪʨʠ ʥʠʞʥʴʦʾ ʯʘʩʪʦʪʠ ʘʙʦ ʤʝʪʦʜ ʛʦʣʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪ 

(ʄɻʂ). 

 

ʆʢʨʽʤ ʟʘʟʥʘʯʝʥʠʭ ʘʨʪʝʬʘʢʪʽʚ, ʽʩʥʫʶʪʴ ʽʥʰʽ ʜʞʝʨʝʣʘ ʩʧʦʪʚʦʨʝʥʴ, ʪʘʢʽ ʷʢ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʽ ʧʝʨʝʰʢʦʜʠ, ʨʫʭʠ ʝʣʝʢʪʨʦʜʽʚ ʪʘ ʘʨʪʝʬʘʢʪʠ, ʧʦʚ'ʷʟʘʥʽ ʟ  

ʬʽʟʽʦʣʦʛʽʯʥʠʤʠ ʩʪʘʥʘʤʠ, ʥʘʧʨʠʢʣʘʜ, ʤ'ʷʟʦʚʠʤʠ ʩʧʘʟʤʘʤʠ ʯʠ ʩʫʜʦʤʘʤʠ. ɼʣʷ 

ʾʭ ʚʠʜʘʣʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽ ʘʣʛʦʨʠʪʤʠ ʬʽʣʴʪʨʘʮʽʾ, 

ʜʝʢʦʤʧʦʟʠʮʽʾ ʩʠʛʥʘʣʫ ʪʘ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʢʦʤʧʦʥʝʥʪʽʚ. 

 

ɺʨʘʭʦʚʫʶʯʠ ʩʢʣʘʜʥʽʩʪʴ ʘʨʪʝʬʘʢʪʽʚ ɽɽɻ ʪʘ ʾʭ ʚʧʣʠʚ ʥʘ ʪʦʯʥʽʩʪʴ ʘʥʘʣʽʟʫ, 

ʚʘʞʣʠʚʦ ʧʨʦʚʦʜʠʪʠ ʷʢʽʩʥʫ ʧʽʜʛʦʪʦʚʢʫ ʜʘʥʠʭ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʘʜʝʢʚʘʪʥʽ 

ʤʝʪʦʜʠ ʬʽʣʴʪʨʘʮʽʾ ʪʘ ʨʦʟʨʦʙʣʷʪʠ ʘʣʛʦʨʠʪʤʠ ʚʠʜʘʣʝʥʥʷ ʘʨʪʝʬʘʢʪʽʚ, ʱʦʙ 

ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʪʘ ʪʦʯʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ ɽɽɻ-ʜʦʩʣʽʜʞʝʥʴ. 

 

ʅʘʡʧʦʰʠʨʝʥʽʰʽ ʘʨʪʝʬʘʢʪʠ ʚ ɽɽɻ ʣʶʜʠʥʠ ʜʝʪʘʣʴʥʦ ʟʦʙʨʘʞʝʥʽ ʥʘ ʧʨʠʢʣʘʜʘʭ 

ʟ ʧʫʥʢʪʽʚ 1-4. 

 

1) ɸʨʪʝʬʘʢʪ ʝʣʝʢʪʨʦʦʢʫʣʦʛʨʘʬʽʾ, ʩʧʨʠʯʠʥʝʥʠʡ ʤ'ʷʟʦʚʦʶ ʘʢʪʠʚʥʽʩʪʶ 

ʦʯʥʦʛʦ ʷʙʣʫʢʘ, ʥʘʧʨʠʢʣʘʜ, ʧʽʜ ʯʘʩ ʤʠʛʦʪʽʥʥʷ ʯʠ ʩʠʣʴʥʦʛʦ ʩʚʽʪʣʦʚʦʛʦ 

ʧʦʜʨʘʟʥʝʥʥʷ. ʎʝʡ ʘʨʪʝʬʘʢʪ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʝʣʠʢʦʶ ʘʤʧʣʽʪʫʜʦʶ, 

ʧʦʚʽʣʴʥʦʶ ʧʦʟʠʪʠʚʥʦʶ ʭʚʠʣʝʶ, ʷʢʘ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘ ʬʨʦʥʪʘʣʴʥʠʭ 

ʝʣʝʢʪʨʦʜʘʭ. [1].  
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ʈʠʩ. 1.2 ɽʣʝʢʪʨʦʦʢʫʣʦʛʨʘʬʽʯʥʠʡ ʘʨʪʝʬʘʢʪ 

 

 

 

 

2) ɸʨʪʝʬʘʢʪ ʝʣʝʢʪʨʦʜʘ, ʩʧʨʠʯʠʥʝʥʠʡ ʧʦʛʘʥʠʤ ʢʦʥʪʘʢʪʦʤ (ʚʠʩʦʢʠʤ 

ʽʤʧʝʜʘʥʩʦʤ) ʤʽʞ ʝʣʝʢʪʨʦʜʦʤ ʽ ʰʢʽʨʦʶ. [1]. 

 

ʈʠʩ. 1.3 ɸʨʪʝʬʘʢʪ ʝʣʝʢʪʨʦʜʘ 
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3) ɸʨʪʝʬʘʢʪ, ʱʦ ʚʠʥʠʢʘʻ ʧʽʜ ʯʘʩ ʢʦʚʪʘʥʥʷ. [1].  

 

ʈʠʩ. 1.4 ɸʨʪʝʬʘʢʪ ʢʦʚʪʘʥʥʷ 

 

 

4) ɸʨʪʝʬʘʢʪ ʟʘʛʘʣʴʥʦʛʦ ʦʧʦʨʥʦʛʦ ʝʣʝʢʪʨʦʜʘ, ʩʧʨʠʯʠʥʝʥʠʡ ʧʦʛʘʥʠʤ 

ʢʦʥʪʘʢʪʦʤ ʤʽʞ ʝʣʝʢʪʨʦʜʦʤ ʧʦʨʽʚʥʷʥʥʷ ʽ ʰʢʽʨʦʶ. [1]. 

  

ʈʠʩ. 1.5 ɸʨʪʝʬʘʢʪ ʧʦʛʘʥʦʛʦ ʢʦʥʪʘʢʪʫ 
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2. ʄʝʪʦʜʠ ʚʠʜʘʣʝʥʥʷ ʘʨʪʝʬʘʢʪʽʚ 

 

ɼʣʷ ʚʠʜʘʣʝʥʥʷ ʘʨʪʝʬʘʢʪʽʚ ʟ ʩʠʛʥʘʣʫ ɽɽɻ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʤʝʪʦʜʠ, 

ʚʢʣʶʯʘʶʯʠ ʤʝʪʦʜ ʥʘʡʤʝʥʰʠʭ ʢʚʘʜʨʘʪʽʚ (ʄʅʂ) ̔  ʤʝʪʦʜ ʛʦʣʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪ 

(ʄɻʂ). 

 

ʄʝʪʦʜ ʥʘʡʤʝʥʰʠʭ ʢʚʘʜʨʘʪʽʚ (ʄʅʂ) ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʜʘʣʝʥʥʷ 

ʘʨʪʝʬʘʢʪʽʚ, ʷʢʽ ʤʘʶʪʴ ʧʝʚʥʫ ʰʘʙʣʦʥʥʫ ʬʦʨʤʫ. ʎʝʡ ʤʝʪʦʜ ʧʦʣʷʛʘʻ ʚ 

ʟʥʘʭʦʜʞʝʥʥʽ ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʷʢʽ ʤʽʥʽʤʽʟʫʶʪʴ ʢʚʘʜʨʘʪʠʯʥʫ ʩʫʤʫ 

ʨʽʟʥʠʮʴ ʤʽʞ ʩʧʦʩʪʝʨʝʞʫʚʘʥʠʤ ʩʠʛʥʘʣʦʤ ʽ ʤʦʜʝʣʣʶ ʘʨʪʝʬʘʢʪʫ. ʇʽʩʣʷ 

ʚʠʷʚʣʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʘʨʪʝʬʘʢʪʫ ʤʦʞʥʘ ʚʠʜʘʣʠʪʠ ʡʦʛʦ ʟʽ ʩʠʛʥʘʣʫ, 

ʦʪʨʠʤʫʶʯʠ ʙʽʣʴʰ ʯʠʩʪʠʡ ɽɽɻ. 

 

ʄʝʪʦʜ ʛʦʣʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪ (ʄɻʂ) ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʜʘʣʝʥʥʷ 

ʘʨʪʝʬʘʢʪʽʚ, ʷʢʽ ʥʝ ʤʘʶʪʴ ʯʽʪʢʦʛʦ ʰʘʙʣʦʥʫ. ʎʝʡ ʤʝʪʦʜ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʧʝʨʝʪʚʦʨʝʥʥʽ ʩʠʛʥʘʣʫ ɽɽɻ, ʜʝ ʢʦʨʝʣʷʮʽʷ ʤʽʞ ʩʠʛʥʘʣʘʤʠ ʟʥʠʞʫʻʪʴʩʷ. ʇʦʪʽʤ 

ʚʠʜʘʣʷʶʪʴʩʷ ʢʦʤʧʦʥʝʥʪʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʘʨʪʝʬʘʢʪʘʤ, ʟʘʣʠʰʘʶʯʠ ʣʠʰʝ 

ʢʦʨʠʩʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʤʦʟʢʦʚʫ ʘʢʪʠʚʥʽʩʪʴ. 

 

ʄʅʂ ʽ ʄɻʂ ʻ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʚʘʥʠʤʠ ʤʝʪʦʜʘʤʠ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʘʨʪʝʬʘʢʪʽʚ 

ʟ ɽɽɻ-ʩʠʛʥʘʣʽʚ. ʆʙʠʜʚʘ ʤʝʪʦʜʠ ʤʘʶʪʴ ʩʚʦʾ ʧʝʨʝʚʘʛʠ ʪʘ ʦʙʤʝʞʝʥʥʷ ʽ ʤʦʞʫʪʴ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʦʢʨʝʤʦ ʘʙʦ ʚ ʧʦʻʜʥʘʥʥʽ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʢʨʘʱʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ʚʠʜʘʣʝʥʥʷ ʘʨʪʝʬʘʢʪʽʚ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʯʠʩʪʦʛʦ ɽɽɻ-ʩʠʛʥʘʣʫ. 

 

ʄʝʪʦʜ ʥʝʟʘʣʝʞʥʠʭ ʢʦʤʧʦʥʝʥʪ (ʄʅʂ) ʻ ʘʣʛʦʨʠʪʤʦʤ ʦʙʨʦʙʢʠ 

ʙʘʛʘʪʦʢʘʥʘʣʴʥʠʭ ʩʠʛʥʘʣʽʚ, ʷʢʠʡ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʥʽ ʢʦʞʥʦʛʦ 

ʩʠʛʥʘʣʫ ʷʢ ʢʦʤʙʽʥʘʮʽʾ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝʟʘʣʝʞʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʄʅʂ, ʤʦʞʥʘ ʨʦʟʢʣʘʩʪʠ ʧʦʯʘʪʢʦʚʠʡ ʩʠʛʥʘʣ ʥʘ ʥʝʟʘʣʝʞʥʽ 

ʩʢʣʘʜʦʚʽ, ʷʢʽ ʥʝ ʢʦʨʝʣʶʶʪʴ ʤʽʞ ʩʦʙʦʶ [5]. 
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ʇʨʠʧʫʩʪʠʤʦ, ʱʦ N-ʢʘʥʘʣʴʥʠʡ ʩʠʛʥʘʣ ɽɽɻ, ʷʢʠʡ ʦʪʨʠʤʘʣʠ ʟ ʤʘʩʠʚʫ 

ʝʣʝʢʪʨʦʜʽʚ,  ʱʦ ʨʦʟʤʽʱʝʥʽ ʥʘ ʰʢʽʨʽ ʛʦʣʦʚʠ, ʙʫʜʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʪʘʢʦʤʫ 

ʚʠʛʣʷʜʽ: 

                             푣(푡) = [푣 (푡), 푣 (푡), … , 푣 (푡)] ,    (1.1)                             

ʜʝ ʣʽʥʽʡʥʘ ʢʦʤʙʽʥʘʮʽʷ N ʥʝʚʽʜʦʤʠʭ ʪʘ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝʟʘʣʝʞʥʠʭ ʢʦʤʧʦʥʝʥʪ - 

ʢʦʞʝʥ ʦʢʨʝʤʠʡ ʩʠʛʥʘʣ s(t), ʷʢʠʡ ʤʦʞʥʘ ʚʠʨʘʟʠʪʠ: 

                            푠(푡) = [푠 (푡), 푠 (푡), … , 푠 (푡)] .                                (1.2)  

 

ʊʦʜʽ ʤʘʻʤʦ ʤʘʪʨʠʮʶ W, ʷʢʘ ʤʘʻ ʟʘʜʦʚʦʣʴʥʷʪʠ ʫʤʦʚʠ, ʱʦʙ ʚʠʢʦʥʫʚʘʚʩʷ 

ʤʝʪʦʜ ʥʝʟʘʣʝʞʥʠʭ ʢʦʤʧʦʥʝʥʪ (ʄʅʂ): 

                        푠(푡) = 푊 ∗ 푣(푡).                                                        (1.3) 

ʐʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʄʅʂ ʜʦ ɽɽɻ-ʩʠʛʥʘʣʫ, ʤʦʞʥʘ ʨʦʟʢʨʠʪʠ ʧʨʠʭʦʚʘʥʽ 

ʟʘʣʝʞʥʦʩʪʽ ʪʘ ʩʪʨʫʢʪʫʨʠ ʚ ʤʦʟʢʦʚʽʡ ʘʢʪʠʚʥʦʩʪʽ, ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʨʽʟʥʽ ʪʠʧʠ 

ʭʚʠʣʴ ʪʘ ʢʦʤʧʦʥʝʥʪʽʚ, ̫ ʢʽ ʚʠʥʠʢʘʶʪʴ ʫ ʩʠʛʥʘʣʽ. ʎʝ ʜʘʻ ʟʤʦʛʫ ʢʨʘʱʝ ʨʦʟʫʤʽʪʠ 

ʜʠʥʘʤʽʢʫ ʤʦʟʢʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʚʠʷʚʣʷʪʠ ʟʤʽʥʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʧʘʪʦʣʦʛʽʯʥʠʤʠ 

ʩʪʘʥʘʤʠ ʘʙʦ ʩʪʠʤʫʣʶʶʯʠʤʠ ʬʘʢʪʦʨʘʤʠ. 

 

ʇʽʩʣʷ ʧʦʤʥʦʞʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʩʠʛʥʘʣʽʚ ʢʦʤʧʦʥʝʥʪ ʥʘ ʩʢʦʨʠʛʦʚʘʥʽ 

ʢʦʝʬʽʮʽʻʥʪʠ ʽ ʨʦʟʚ'ʷʟʘʥʥʷ ʧʨʷʤʦʾ ʟʘʜʘʯʽ ɽɽɻ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʦʨʤʫʣʠ (1.3), 

ʤʘʻʤʦ ɽɽɻ-ʩʠʛʥʘʣʠ ʙʝʟ ʘʨʪʝʬʘʢʪʽʚ ʢʦʤʧʦʥʝʥʪ, ʱʦ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʘʥʘʣʽʟʫ 

ʟʤʽʥʝʥʠʭ ʩʠʛʥʘʣʽʚ ʙʝʟ ʩʧʦʪʚʦʨʝʥʴ ʯʝʨʝʟ ʘʨʪʝʬʘʢʪʠ. 
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2.1  ʉʪʘʪʠʩʪʠʯʥʽ ʤʝʪʦʜʠ ʚʠʷʚʣʝʥʥʷ ʢʣʶʯʦʚʠʭ ʬʘʢʪʦʨʽʚ 

 

ʌʘʢʪʦʨʥʠʡ ʘʥʘʣʽʟ - ʮʝ ʩʪʘʪʠʩʪʠʯʥʠʡ ʤʝʪʦʜ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʚʠʷʚʣʝʥʥʷ ʩʪʨʫʢʪʫʨʥʠʭ ʟʚ'ʷʟʢʽʚ ʪʘ ʚʟʘʻʤʦʟʚ'ʷʟʢʽʚ ʤʽʞ ʟʤʽʥʥʠʤʠ ʚ ʥʘʙʦʨʽ 

ʜʘʥʠʭ. ʎʝʡ ʤʝʪʦʜ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʨʦʟʤʽʨʥʽʩʪʴ ʜʘʥʠʭ, ʟʙʝʨʽʛʘʶʯʠ ʧʨʠ 

ʮʴʦʤʫ ʤʘʢʩʠʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ. 

ɺʽʥ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʧʨʠʭʦʚʘʥʠʭ ʬʘʢʪʦʨʽʚ ʘʙʦ ʣʘʪʝʥʪʥʠʭ 

ʟʤʽʥʥʠʭ, ʷʢʽ ʧʦʷʩʥʶʶʪʴ ʩʧʽʣʴʥʫ ʚʘʨʽʘʮʽʶ ʚ ʩʧʦʩʪʝʨʝʞʫʚʘʥʠʭ ʜʘʥʠʭ, 

ʚʠʷʚʣʝʥʥʷ ʢʣʶʯʦʚʠʭ ʬʘʢʪʦʨʽʚ, ʘ ʪʘʢʦʞ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʧʨʦʱʝʥʠʭ ʤʦʜʝʣʝʡ 

ʘʥʘʣʽʟʫ ʜʘʥʠʭ. ɺʽʥ ʜʦʧʦʤʘʛʘʻ ʟʨʦʟʫʤʽʪʠ ʩʢʣʘʜʥʽʩʪʴ ʜʘʥʠʭ ʪʘ ʚʠʷʚʠʪʠ ʛʦʣʦʚʥʽ 

ʩʢʣʘʜʦʚʽ, ʱʦ ʧʦʢʣʘʜʘʻ ʦʩʥʦʚʫ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʴ. 

 

ʋ ʬʘʢʪʦʨʥʦʤʫ ʘʥʘʣʽʟʽ ʧʨʦʚʦʜʠʪʴʩʷ ʨʦʟʢʣʘʜ ʧʦʯʘʪʢʦʚʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʥʘ 

ʤʝʥʰʫ ʢʽʣʴʢʽʩʪʴ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʧʦʷʩʥʶʶʪʴ ʙʽʣʴʰʫ ʯʘʩʪʠʥʫ ʜʠʩʧʝʨʩʽʾ ʚ ʜʘʥʠʭ. 

ʎʽ ʬʘʢʪʦʨʠ ʤʦʞʫʪʴ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ ʣʘʪʝʥʪʥʽ ʟʤʽʥʥʽ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ 

ʟʘʛʘʣʴʥʽ ʢʦʥʩʪʨʫʢʪʠ ʘʙʦ ʩʢʣʘʜʦʚʽ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʦʯʘʪʢʦʚʽ ʟʤʽʥʥʽ. 

ʌʘʢʪʦʨʠ ʤʦʞʫʪʴ ʤʘʪʠ ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʫ ʢʦʥʪʝʢʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʧʨʦʙʣʝʤʠ, 

ʱʦ ʜʦʟʚʦʣʷʻ ʨʦʟʫʤʽʪʠ ʚʟʘʻʤʦʟʚ'ʷʟʢʠ ʤʽʞ ʟʤʽʥʥʠʤʠ. 

 

ʇʽʜ ʯʘʩ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʽʟʫ, ʥʘʙʽʨ ʟʤʽʥʥʠʭ ʘʥʘʣʽʟʫʻʪʴʩʷ ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ 

ʛʨʫʧ ʟʤʽʥʥʠʭ, ʷʢʽ ʢʦʨʝʣʶʶʪʴ ʤʽʞ ʩʦʙʦʶ, ʪʦʙʪʦ ʩʧʽʣʴʥʠʭ ʬʘʢʪʦʨʽʚ. ʎʽ 

ʬʘʢʪʦʨʠ ʤʦʞʫʪʴ ʧʨʝʜʩʪʘʚʣʷʪʠ ʧʝʚʥʽ ʧʽʜʢʣʘʜʠ ʘʙʦ ʢʦʥʮʝʧʪʫʘʣʴʥʽ 

ʢʦʥʩʪʨʫʢʪʠ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʜʘʥʽ. 

 

ɺ ʢʦʥʪʝʢʩʪʽ ʝʣʝʢʪʨʦʝʥʮʝʬʘʣʦʛʨʘʬʽʾ (ɽɽɻ), ʬʘʢʪʦʨʥʠʡ ʘʥʘʣʽʟ ʤʦʞʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʧʘʪʝʨʥʽʚ ʪʘ ʩʪʨʫʢʪʫʨ ʤʦʟʢʦʚʦʾ 

ʘʢʪʠʚʥʦʩʪʽ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʚ'ʷʟʘʥʽ ʟ ʧʝʚʥʠʤʠ ʢʦʛʥʽʪʠʚʥʠʤʠ ʧʨʦʮʝʩʘʤʠ, 

ʩʪʘʥʘʤʠ ʩʚʽʜʦʤʦʩʪʽ ʘʙʦ ʧʘʪʦʣʦʛʽʯʥʠʤʠ ʩʪʘʥʘʤʠ. 
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ɿʘʩʪʦʩʫʚʘʥʥʷ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʽʟʫ ʚ ɽɽɻ ʜʦʟʚʦʣʷʻ ʨʦʟʢʨʠʪʠ ʩʢʣʘʜʥʽ ʟʚ'ʷʟʢʠ 

ʤʽʞ ʨʽʟʥʠʤʠ ʝʣʝʢʪʨʠʯʥʠʤʠ ʩʠʛʥʘʣʘʤʠ, ʚʠʜʽʣʠʪʠ ʚʘʞʣʠʚʽ ʬʘʢʪʦʨʠ ʪʘ 

ʟʘʣʝʞʥʦʩʪʽ ʪʘ ʩʧʨʦʩʪʠʪʠ ʩʢʣʘʜʥʽʩʪʴ ʘʥʘʣʽʟʫ ʜʘʥʠʭ. ʎʝʡ ʤʝʪʦʜ ʜʦʧʦʤʘʛʘʻ 

ʟʨʦʟʫʤʽʪʠ ʩʪʨʫʢʪʫʨʫ ʤʦʟʢʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʚʠʷʚʠʪʠ ʢʣʶʯʦʚʽ ʢʦʤʧʦʥʝʥʪʠ, 

ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʧʦʩʪʝʨʝʞʫʚʘʥʽ ʩʠʛʥʘʣʠ ɽɽɻ. 

 

ʂʦʝʬʽʮʽʻʥʪ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʤʽʞ ʜʝʷʢʦʶ ʟʤʽʥʥʦʶ ʽ ʟʘʛʘʣʴʥʠʤ ʬʘʢʪʦʨʦʤ ʚʢʘʟʫʻ 

ʥʘ ʩʪʫʧʽʥʴ ʟʘʣʝʞʥʦʩʪʽ ʘʙʦ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʮʠʤʠ ʜʚʦʤʘ ʟʤʽʥʥʠʤʠ. ʎʝʡ 

ʢʦʝʬʽʮʽʻʥʪ ʚʠʤʽʨʶʻ, ʥʘʩʢʽʣʴʢʠ ʩʠʣʴʥʦ ʟʤʽʥʶʻʪʴʩʷ ʦʜʥʘ ʟʤʽʥʥʘ ʧʨʠ ʟʤʽʥʽ 

ʽʥʰʦʾ ʟʤʽʥʥʦʾ. 

 

ʂʦʝʬʽʮʽʻʥʪ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʤʦʞʝ ʙʫʪʠ ʧʦʟʠʪʠʚʥʠʤ ʘʙʦ ʥʝʛʘʪʠʚʥʠʤ. 

ʇʦʟʠʪʠʚʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʚʢʘʟʫʻ ʥʘ ʧʨʷʤʫ ʟʘʣʝʞʥʽʩʪʴ, ʪʦʙʪʦ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ 

ʦʜʥʽʻʾ ʟʤʽʥʥʦʾ ʽʥʰʘ ʟʤʽʥʥʘ ʪʘʢʦʞ ʟʙʽʣʴʰʫʻʪʴʩʷ. ʅʝʛʘʪʠʚʥʠʡ ʢʦʝʬʽʮʽʻʥʪ 

ʚʢʘʟʫʻ ʥʘ ʟʚʦʨʦʪʥʫ ʟʘʣʝʞʥʽʩʪʴ, ʪʦʙʪʦ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʦʜʥʽʻʾ ʟʤʽʥʥʦʾ ʽʥʰʘ 

ʟʤʽʥʥʘ ʟʤʝʥʰʫʻʪʴʩʷ. 

 

ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʤʦʞʝ ʙʫʪʠ ʚ ʤʝʞʘʭ ʚʽʜ -1 ʜʦ 1. ɿʥʘʯʝʥʥʷ 

ʙʣʠʞʯʝ ʜʦ 1 ʘʙʦ -1 ʚʢʘʟʫʻ ʥʘ ʩʠʣʴʥʫ ʢʦʨʝʣʷʮʽʶ ʤʽʞ ʟʤʽʥʥʠʤʠ, ʪʦʜʽ ʷʢ 

ʟʥʘʯʝʥʥʷ ʙʣʠʞʯʝ ʜʦ 0 ʚʢʘʟʫʻ ʥʘ ʩʣʘʙʢʫ ʘʙʦ ʥʝʟʥʘʯʥʫ ʢʦʨʝʣʷʮʽʶ. 

 

ɺ ʢʦʥʪʝʢʩʪʽ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʽʟʫ, ʢʦʝʬʽʮʽʻʥʪʠ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ, ʷʢʽ ʟʤʽʥʥʽ ʥʘʡʙʽʣʴʰʝ ʩʧʽʚʚʽʜʥʦʩʷʪʴʩʷ ʟ 

ʟʘʛʘʣʴʥʠʤ ʬʘʢʪʦʨʦʤ. ɺʦʥʠ ʜʦʧʦʤʘʛʘʶʪʴ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʪʘ ʚʠʤʽʨʶʚʘʪʠ 

ʩʪʫʧʽʥʴ ʚʧʣʠʚʫ ʦʢʨʝʤʠʭ ʟʤʽʥʥʠʭ ʥʘ ʟʘʛʘʣʴʥʠʡ ʬʘʢʪʦʨ ʪʘ ʡʦʛʦ ʚʥʝʩʦʢ ʫ 

ʧʦʷʩʥʝʥʥʷ ʚʘʨʽʘʮʽʾ ʚ ʜʘʥʠʭ. 

ʂʦʝʬʽʮʽʻʥʪ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʤʽʞ ʜʝʷʢʦʶ ʟʤʽʥʥʦʶ ʽ ʟʘʛʘʣʴʥʠʤ ʬʘʢʪʦʨʦʤ, ʱʦ 

ʚʠʨʘʞʘʻʪʴʩʷ ʤʽʨʦʶ ʚʧʣʠʚʫ ʬʘʢʪʦʨʘ ʥʘ ʧʝʚʥʫ ʦʟʥʘʢʫ, ʥʘʟʠʚʘʻʪʴʩʷ ʬʘʢʪʦʨʥʠʤ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ [3]. 
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ʌʘʢʪʦʨʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʻ ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʬʘʢʪʦʨʥʦʤʫ 

ʘʥʘʣʽʟʽ. ɺʦʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʩʪʫʧʝʥʷ ʚʧʣʠʚʫ ʢʦʞʥʦʾ 

ʟʤʽʥʥʦʾ ʥʘ ʢʦʥʢʨʝʪʥʠʡ ʬʘʢʪʦʨ. ʌʘʢʪʦʨʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʢʘʟʫʻ, ʥʘʩʢʽʣʴʢʠ 

ʜʦʙʨʝ ʢʦʞʥʘ ʟʤʽʥʥʘ ʢʦʨʝʣʶʻ ʟ ʬʘʢʪʦʨʦʤ ʪʘ ʷʢʫ ʯʘʩʪʢʫ ʚʘʨʽʘʮʽʾ ʟʤʽʥʥʦʾ ʚʦʥʦ 

ʧʦʷʩʥʶʻ. 

 

ɿʥʘʯʝʥʥʷ ʬʘʢʪʦʨʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʤʦʞʝ ʙʫʪʠ ʚʽʜ -1 ʜʦ 1. ʇʦʟʠʪʠʚʥʝ 

ʬʘʢʪʦʨʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʢʘʟʫʻ ʥʘ ʧʦʟʠʪʠʚʥʫ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʟʤʽʥʥʦʶ ʪʘ 

ʬʘʢʪʦʨʦʤ, ʪʦʜʽ ʷʢ ʥʝʛʘʪʠʚʥʝ ʬʘʢʪʦʨʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʢʘʟʫʻ ʥʘ ʟʚʦʨʦʪʥʫ 

ʟʘʣʝʞʥʽʩʪʴ. ɿʥʘʯʝʥʥʷ ʙʣʠʟʴʢʝ ʜʦ 0 ʚʢʘʟʫʻ ʥʘ ʩʣʘʙʢʫ ʘʙʦ ʚʽʜʩʫʪʥʶ ʟʘʣʝʞʥʽʩʪʴ. 

 

ɺʘʞʣʠʚʦ ʟʘʟʥʘʯʠʪʠ, ɦ ʦ ʬʘʢʪʦʨʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʠʤʽʨʶʻ ʩʪʫʧʽʥʴ ʟʘʣʝʞʥʦʩʪʽ 

ʣʠʰʝ ʤʽʞ ʟʤʽʥʥʦʶ ʪʘ ʬʘʢʪʦʨʦʤ, ̔  ʥʝ ʥʘʜʘʻ ʚʽʜʦʤʦʩʪʝʡ ʧʨʦ ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʤʽʞ 

ʟʤʽʥʥʠʤʠ. ɹʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʬʘʢʪʦʨʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ 

ʟʤʽʥʥʘ ʤʘʻ ʙʽʣʴʰʠʡ ʚʧʣʠʚ ʥʘ ʬʘʢʪʦʨ. 

 

ʌʘʢʪʦʨʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʦʧʦʤʘʛʘʶʪʴ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʬʘʢʪʦʨʥʠʡ ʘʥʘʣʽʟ, 

ʚʠʦʢʨʝʤʣʶʶʯʠ ʢʣʶʯʦʚʽ ʟʤʽʥʥʽ, ̫ ʢʽ ʚʥʝʩʣʠ ʥʘʡʙʽʣʴʰʠʡ ʚʥʝʩʦʢ ʫ ʬʦʨʤʫʚʘʥʥʷ 

ʬʘʢʪʦʨʘ. ʎʝ ʜʦʟʚʦʣʷʻ ʟʨʦʟʫʤʽʪʠ, ʷʢʽ ʟʤʽʥʥʽ ʥʘʡʙʽʣʴʰʝ ʩʧʽʚʚʽʜʥʦʩʷʪʴʩʷ ʟ 

ʢʦʥʢʨʝʪʥʠʤ ʬʘʢʪʦʨʦʤ ʪʘ ʷʢ ʚʦʥʠ ʩʧʨʠʷʶʪʴ ʡʦʛʦ ʧʦʷʩʥʝʥʥʶ. 

ʇʨʦʮʝʩ ʩʪʦʭʘʩʪʠʯʥʦʛʦ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʽʟʫ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʨʴʦʭ ʦʩʥʦʚʥʠʭ 

ʝʪʘʧʽʚ: ʧʽʜʛʦʪʦʚʢʘ ʜʘʥʠʭ, ʦʮʽʥʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ 

ʨʝʟʫʣʴʪʘʪʽʚ. 

 

1) ʇʽʜʛʦʪʦʚʢʘ ʜʘʥʠʭ: ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʧʨʦʚʦʜʠʪʴʩʷ ʟʙʽʨ ʪʘ ʧʽʜʛʦʪʦʚʢʘ 

ʜʘʥʠʭ ʜʣʷ ʘʥʘʣʽʟʫ. ʎʝ ʚʢʣʶʯʘʻ ʦʯʠʱʝʥʥʷ ʜʘʥʠʭ ʚʽʜ ʚʠʧʘʜʢʦʚʠʭ 

ʧʦʤʠʣʦʢ, ʦʙʨʦʙʢʫ ʚʽʜʩʫʪʥʽʭ ʟʥʘʯʝʥʴ, ʥʦʨʤʘʣʽʟʘʮʽʶ ʘʙʦ 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʶ ʜʘʥʠʭ, ʷʢʱʦ ʧʦʪʨʽʙʥʦ. ʊʘʢʦʞ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠʩʷ 

ʚʠʙʽʨʢʘ ʟʤʽʥʥʠʭ ʘʙʦ ʨʝʜʫʢʮʽʷ ʨʦʟʤʽʨʥʦʩʪʽ ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʘʥʘʣʽʟʫ. 
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2) ʆʮʽʥʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ: ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʤʦʜʝʣʴ ʩʪʦʭʘʩʪʠʯʥʦʛʦ 

ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʽʟʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ, 

ʪʘʢʠʭ ʷʢ ʬʘʢʪʦʨʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʢʦʚʘʨʽʘʮʽʡʥʘ ʤʘʪʨʠʮʷ. ʎʝ ʚʠʤʘʛʘʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ, ʥʘʧʨʠʢʣʘʜ, ʤʝʪʦʜʫ ʛʦʣʦʚʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ (ʄɻʂ). 

 

3) ɯʥʪʝʨʧʨʝʪʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ: ʅʘ ʦʩʪʘʥʥʴʦʤʫ ʝʪʘʧʽ ʧʨʦʚʦʜʠʪʴʩʷ 

ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʎʝ ʦʟʥʘʯʘʻ ʘʥʘʣʽʟ ʬʘʢʪʦʨʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ ʽ ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʟʥʘʯʫʱʦʩʪʽ. ʌʘʢʪʦʨʠ ʽ ʾʭ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʤʦʞʫʪʴ ʙʫʪʠ ʽʥʪʝʨʧʨʝʪʦʚʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ, 

ʝʢʩʧʝʨʪʥʦʾ ʦʮʽʥʢʠ ʘʙʦ ʟʘʣʫʯʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʟʥʘʥʴ ʟ ʜʦʩʣʽʜʞʫʚʘʥʦʾ 

ʦʙʣʘʩʪʽ. 

 

ʎʽ ʪʨʠ ʝʪʘʧʠ ʫʪʚʦʨʶʶʪʴ ʽʪʝʨʘʪʠʚʥʠʡ ʧʨʦʮʝʩ, ʜʝ ʨʝʟʫʣʴʪʘʪʠ ʽʥʪʝʨʧʨʝʪʘʮʽʾ 

ʤʦʞʫʪʴ ʚʧʣʠʥʫʪʠ ʥʘ ʥʘʩʪʫʧʥʽ ʢʨʦʢʠ ʧʽʜʛʦʪʦʚʢʠ ʜʘʥʠʭ ʘʙʦ ʦʮʽʥʶʚʘʥʥʷ 

ʧʘʨʘʤʝʪʨʽʚ. ʎʝ ʜʦʟʚʦʣʷʻ ʧʦʢʨʘʱʠʪʠ ʪʦʯʥʽʩʪʴ ʪʘ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʘʥʘʣʽʟʫ, ʘ 

ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʠʪʠ ʙʽʣʴʰ ʛʣʠʙʦʢʝ ʨʦʟʫʤʽʥʥʷ ʚʟʘʻʤʦʟʚ'ʷʟʢʽʚ ʤʽʞ ʟʤʽʥʥʠʤʠ ʪʘ 

ʬʘʢʪʦʨʘʤʠ ʫ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʩʠʩʪʝʤʽ. 

ʇʽʜʛʦʪʦʚʢʘ ʜʦ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʽʟʫ[4].  

ʇʽʜʛʦʪʦʚʢʘ ʜʦ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʽʟʫ ʚʢʣʶʯʘʻ ʜʝʢʽʣʴʢʘ ʚʘʞʣʠʚʠʭ ʢʨʦʢʽʚ: 

ɿʙʽʨ ʪʘ ʦʯʠʱʝʥʥʷ ʜʘʥʠʭ: ʉʧʦʯʘʪʢʫ ʥʝʦʙʭʽʜʥʦ ʟʽʙʨʘʪʠ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʜʘʥʽ ʜʣʷ 

ʘʥʘʣʽʟʫ. ʇʦʪʽʤ ʩʣʽʜ ʧʝʨʝʚʽʨʠʪʠ ʜʘʥʽ ʥʘ ʥʘʷʚʥʽʩʪʴ ʧʦʤʠʣʦʢ ʽ ʧʨʦʚʝʩʪʠ 

ʥʝʦʙʭʽʜʥʽ ʢʦʨʝʢʮʽʾ, ʪʘʢʽ ʷʢ ʟʘʧʦʚʥʝʥʥʷ ʧʨʦʧʫʱʝʥʠʭ ʟʥʘʯʝʥʴ ʘʙʦ ʚʠʣʫʯʝʥʥʷ 

ʘʥʦʤʘʣʽʡ. 

 

ʅʦʨʤʘʣʽʟʘʮʽʷ ʜʘʥʠʭ: ɼʝʷʢʽ ʟʤʽʥʥʽ ʤʦʞʫʪʴ ʤʘʪʠ ʨʽʟʥʽ ʤʘʩʰʪʘʙʠ ʘʙʦ ʦʜʠʥʠʮʽ 

ʚʠʤʽʨʫ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʨʽʚʥʷʥʥʦʩʪʽ ʤʽʞ ʟʤʽʥʥʠʤʠ, ʯʘʩʪʦ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʥʦʨʤʘʣʽʟʘʮʽʷ ʜʘʥʠʭ. ʎʝ ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʩʪʘʥʜʘʨʪʠʟʘʮʽʶ, ʜʝ 
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ʢʦʞʥʘ ʟʤʽʥʥʘ ʤʘʻ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ 0 ʽ ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ 1, ʘʙʦ 

ʥʦʨʤʘʣʽʟʘʮʽʶ ʜʦ ʧʝʚʥʦʛʦ ʜʽʘʧʘʟʦʥʫ ʟʥʘʯʝʥʴ. 

 

ʇʝʨʝʚʽʨʢʘ ʧʨʠʜʘʪʥʦʩʪʽ ʜʘʥʠʭ ʜʣʷ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʽʟʫ: ʇʝʨʝʜ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʽʟʫ ʚʘʞʣʠʚʦ ʧʝʨʝʚʽʨʠʪʠ ʧʨʠʜʘʪʥʽʩʪʴ ʜʘʥʠʭ ʜʣʷ ʮʴʦʛʦ 

ʤʝʪʦʜʫ. ʅʘʧʨʠʢʣʘʜ, ʤʦʞʥʘ ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʢʦʝʬʽʮʽʻʥʪʫ ʂʘʡʟʝʨʘ-ʄʝʡʻʨʘ-

ʆʣʢʽʥʘ (KMO), ʷʢʠʡ ʚʠʤʽʨʶʻ ʟʘʛʘʣʴʥʽ ʟʙʽʛʠ  ʤʽʞ ʟʤʽʥʥʠʤʠ. ɺʠʩʦʢʠʡ 

ʟʥʘʯʝʥʥʷ KMO (ʥʘʧʨʠʢʣʘʜ, ʙʽʣʴʰʝ 0,6) ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʨʠʜʘʪʥʽʩʪʴ ʜʘʥʠʭ ʜʣʷ 

ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʽʟʫ. 

 

ɺʠʙʽʨ ʤʝʪʦʜʫ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʢʽʣʴʢʦʩʪʽ ʬʘʢʪʦʨʽʚ: ʇʨʠ ʧʽʜʛʦʪʦʚʮʽ ʜʦ 

ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘʢʦʞ ʚʘʞʣʠʚʦ ʚʠʙʨʘʪʠ ʧʽʜʭʦʜʷʱʠʡ ʤʝʪʦʜ ʬʘʢʪʦʨʥʦʛʦ 

ʘʥʘʣʽʟʫ, ʪʘʢʠʡ ʷʢ ʤʝʪʦʜ ʛʦʣʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ (ʄɻʂ). ʊʘʢʦʞ ʩʣʽʜ 

ʚʠʨʽʰʠʪʠ, ʩʢʽʣʴʢʠ ʬʘʢʪʦʨʽʚ ʧʦʪʨʽʙʥʦ ʚʠʜʽʣʠʪʠ ʟ ʜʘʥʠʭ, ʱʦ ʤʦʞʝ ʙʫʪʠ 

ʟʘʩʥʦʚʘʥʦ ʥʘ ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʘʭ, ʪʘʢʠʭ ʷʢ ʚʣʘʩʥʽ ʟʥʘʯʝʥʥʷ ʯʠ 

ʢʨʠʪʝʨʽʾ ʟʙʝʨʝʞʝʥʥʷ ʜʠʩʧʝʨʩʽʾ. 

 

ʇʝʨʝʚʽʨʢʘ ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʬʘʢʪʦʨʽʚ: ʇʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʽʟʫ ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʚʽʨʠʪʠ ʩʪʘʙʽʣʴʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʬʘʢʪʦʨʽʚ 

ʪʘ ʾʭ ʽʥʪʝʨʧʨʝʪʘʮʽʶ. ʎʝ ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʘʥʘʣʽʟ ʬʘʢʪʦʨʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʷʢʽ 

ʚʢʘʟʫʶʪʴ ʥʘ ʚʘʞʣʠʚʽʩʪʴ ʢʦʞʥʦʛʦ ʬʘʢʪʦʨʫ ʚ ʧʦʷʩʥʝʥʥʽ ʚʘʨʽʘʮʽʾ ʟʤʽʥʥʠʭ, ʘ 

ʪʘʢʦʞ ʚʠʟʥʘʯʝʥʥʷ ʩʭʦʞʦʩʪʽ ʤʽʞ ʟʤʽʥʥʠʤʠ ʪʘ ʬʘʢʪʦʨʘʤʠ. 

 

ʎʽ ʝʪʘʧʠ ʜʦʧʦʤʘʛʘʶʪʴ ʧʽʜʛʦʪʫʚʘʪʠ ʜʘʥʽ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʬʘʢʪʦʨʥʦʛʦ 

ʘʥʘʣʽʟʫ ʪʘ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʘʜʽʡʥʽʩʪʴ ʪʘ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ. 

 

ʆʙʝʨʪʘʥʥʷ ʬʘʢʪʦʨʽʚ [4].  

ʆʙʝʨʪʘʥʥʷ ʬʘʢʪʦʨʽʚ - ʮʝ ʧʨʦʮʝʜʫʨʘ ʚ ʬʘʢʪʦʨʥʦʤʫ ʘʥʘʣʽʟʽ, ʷʢʘ ʜʦʟʚʦʣʷʻ 

ʟʤʽʥʠʪʠ ʦʨʠʛʽʥʘʣʴʥʽ ʬʘʢʪʦʨʠ, ʦʪʨʠʤʘʥʽ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ 
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ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʽʟʫ, ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʚʦʥʠ ʩʪʘʣʠ ʙʽʣʴʰ ʽʥʪʝʨʧʨʝʪʦʚʘʥʠʤʠ 

ʪʘ ʟʨʦʟʫʤʽʣʠʤʠ. 

 

ɻʦʣʦʚʥʘ ʤʝʪʘ ʦʙʝʨʪʘʥʥʷ ʬʘʢʪʦʨʽʚ ʧʦʣʷʛʘʻ ʫ ʩʧʨʦʱʝʥʥʽ ʪʘ ʟʨʦʟʫʤʽʣʦʤʫ 

ʚʠʨʘʞʝʥʥʽ ʚʟʘʻʤʦʟʚ'ʷʟʢʽʚ ʤʽʞ ʟʤʽʥʥʠʤʠ ʪʘ ʬʘʢʪʦʨʘʤʠ. ʇʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʽʟʫ, ʬʘʢʪʦʨʠ ʤʦʞʫʪʴ ʙʫʪʠ ʩʢʣʘʜʥʠʤʠ ʢʦʤʙʽʥʘʮʽʷʤʠ 

ʟʤʽʥʥʠʭ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʾʭ ʽʥʪʝʨʧʨʝʪʘʮʽʶ. ʆʙʝʨʪʘʥʥʷ ʬʘʢʪʦʨʽʚ ʜʦʟʚʦʣʷʻ 

ʧʝʨʝʪʚʦʨʠʪʠ ʮʽ ʬʘʢʪʦʨʠ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ ʢʦʞʝʥ ʬʘʢʪʦʨ ʩʪʘʻ ʙʽʣʴʰ 

"ʯʠʩʪʠʤ", ʪʦʙʪʦ ʤʘʻ ʩʠʣʴʥʽ ʟʚ'ʷʟʢʠ ʟ ʜʝʷʢʠʤʠ ʢʦʥʢʨʝʪʥʠʤʠ ʟʤʽʥʥʠʤʠ. 

 

ʋ ʧʨʦʮʝʩʽ ʦʙʝʨʪʘʥʥʷ ʬʘʢʪʦʨʽʚ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʨʽʟʥʽ ʤʝʪʦʜʠ, ʪʘʢʽ 

ʷʢ ʚʘʨʽʤʘʢʩ, ʢʚʘʨʪʽʤʘʢʩ, ʧʨʦʤʽʥʴ ʥʘʡʤʝʥʰʦʾ ʢʦʨʝʣʷʮʽʾ ʪʘ ʽʥʰʽ. ʎʽ ʤʝʪʦʜʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʘʪʝʤʘʪʠʯʥʽ ʘʣʛʦʨʠʪʤʠ ʜʣʷ ʦʙʝʨʪʘʥʥʷ ʬʘʢʪʦʨʽʚ ʪʘʢʠʤ 

ʯʠʥʦʤ, ʱʦʙ ʤʘʢʩʠʤʽʟʫʚʘʪʠ ʽʥʪʝʨʧʨʝʪʦʚʘʥʽʩʪʴ ʪʘ ʟʨʦʟʫʤʽʣʽʩʪʴ ʬʘʢʪʦʨʽʚ. 

ʆʙʝʨʪʘʥʥʷ ʬʘʢʪʦʨʽʚ ʜʦʟʚʦʣʷʻ ʟʥʘʡʪʠ ʙʽʣʴʰ ʷʩʥʫ ʪʘ ʟʨʦʟʫʤʽʣʫ ʩʪʨʫʢʪʫʨʫ ʚ 

ʜʘʥʠʭ, ʚʠʷʚʠʪʠ ʛʦʣʦʚʥʽ ʟʘʣʝʞʥʦʩʪʽ ʪʘ ʦʪʨʠʤʘʪʠ ʙʽʣʴʰ ʽʥʪʝʨʧʨʝʪʦʚʘʥʽ 

ʬʘʢʪʦʨʠ, ʱʦ ʧʦʣʝʛʰʫʻ ʧʦʜʘʣʴʰʫ ʦʙʨʦʙʢʫ ʪʘ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʬʘʢʪʦʨʥʦʛʦ 

ʘʥʘʣʽʟʫ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʦʙʝʨʪʘʥʥʷ ʻ ʚʪʦʨʠʥʥʘ ʩʪʨʫʢʪʫʨʘ ʬʘʢʪʦʨʽʚ. ʇʝʨʚʠʥʥʘ ʬʘʢʪʦʨʥʘ 

ʩʪʨʫʢʪʫʨʘ (ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʝʨʚʠʥʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʦʪʨʠʤʘʥʠʭ ʥʘ 

ʧʦʧʝʨʝʜʥʴʦʤʫ ʝʪʘʧʽ) - ʮʝ, ʬʘʢʪʠʯʥʦ, ʧʨʦʝʢʮʽʾ ʪʦʯʦʢ ʥʘ ʦʨʪʦʛʦʥʘʣʴʥʽ ʦʩʽ 

ʢʦʦʨʜʠʥʘʪ. ʆʯʝʚʠʜʥʦ, ʱʦ ʷʢʱʦ ʧʨʦʝʢʮʽʾ ʙʫʜʫʪʴ ʥʫʣʴʦʚʠʤʠ, ʪʦ ʩʪʨʫʢʪʫʨʘ 

ʙʫʜʝ ʧʨʦʩʪʽʰʝ. ɸ ʧʨʦʝʢʮʽʾ ʙʫʜʫʪʴ ʥʫʣʴʦʚʠʤʠ, ʷʢʱʦ ʪʦʯʢʘ ʣʝʞʠʪʴ ʥʘ ʷʢʽʡʩʴ 

ʦʩʽ. 



28 

 

 

ʈʠʩ. 2.1 ʆʨʪʦʛʦʥʘʣʴʥʝ (ʱʦ ʟʙʝʨʽʛʘʻ ʥʝʟʘʣʝʞʥʽʩʪʴ ʬʘʢʪʦʨʽʚ) ʦʙʝʨʪʘʥʥʷ ï 

ʤʝʪʦʜ ɺʘʨʽʤʘʢʩ. 

 

 

 

ʉʭʝʤʘ ʦʙʝʨʪʘʥʥʷ ʬʘʢʪʦʨʽʚ ʚʢʣʶʯʘʻ ʥʘʩʪʫʧʥʽ ʢʨʦʢʠ: 

1) ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʽʟʫ: ʉʧʦʯʘʪʢʫ ʧʨʦʚʦʜʠʪʴʩʷ 

ʬʘʢʪʦʨʥʠʡ ʘʥʘʣʽʟ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʬʘʢʪʦʨʽʚ ʟ ʦʨʠʛʽʥʘʣʴʥʠʭ 

ʟʤʽʥʥʠʭ. 

 

2) ɺʠʟʥʘʯʝʥʥʷ ʪʠʧʫ ʦʙʝʨʪʘʥʥʷ: ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʪʘ 

ʭʘʨʘʢʪʝʨʫ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʙʠʨʘʻʪʴʩʷ ʤʝʪʦʜ ʦʙʝʨʪʘʥʥʷ ʬʘʢʪʦʨʽʚ, ʪʘʢʠʡ 

ʷʢ ʚʘʨʽʤʘʢʩ, ʢʚʘʨʪʽʤʘʢʩ, ʧʨʦʤʽʥʴ ʥʘʡʤʝʥʰʦʾ ʢʦʨʝʣʷʮʽʾ ʪʦʱʦ. ʂʦʞʝʥ 

ʤʝʪʦʜ ʤʘʻ ʩʚʦʾ ʦʩʦʙʣʠʚʦʩʪʽ ʪʘ ʧʨʠʧʫʱʝʥʥʷ. 
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3) ʆʙʯʠʩʣʝʥʥʷ ʤʘʪʨʠʮʽ ʦʙʝʨʪʘʥʥʷ: ɿʘ ʜʦʧʦʤʦʛʦʶ ʦʙʨʘʥʦʛʦ ʤʝʪʦʜʫ 

ʦʙʝʨʪʘʥʥʷ ʬʘʢʪʦʨʽʚ ʦʙʯʠʩʣʶʻʪʴʩʷ ʤʘʪʨʠʮʷ ʦʙʝʨʪʘʥʥʷ. ʎʷ ʤʘʪʨʠʮʷ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʬʘʢʪʦʨʽʚ ʪʘ 

ʦʪʨʠʤʘʥʥʷ ʥʦʚʠʭ, ʦʙʝʨʥʫʪʠʭ ʬʘʢʪʦʨʽʚ. 

 

4) ʇʝʨʝʪʚʦʨʝʥʥʷ ʬʘʢʪʦʨʽʚ: ɿʘʩʪʦʩʦʚʫʶʯʠ ʤʘʪʨʠʮʶ ʦʙʝʨʪʘʥʥʷ, ʧʦʯʘʪʢʦʚʽ 

ʬʘʢʪʦʨʠ ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʥʘ ʥʦʚʽ, ʦʙʝʨʥʫʪʽ ʬʘʢʪʦʨʠ. ʎʝʡ ʧʨʦʮʝʩ 

ʧʦʣʷʛʘʻ ʫ ʣʽʥʽʡʥʦʤʫ ʢʦʤʙʽʥʫʚʘʥʥʽ ʧʦʯʘʪʢʦʚʠʭ ʬʘʢʪʦʨʽʚ ʟ ʚʘʛʦʚʠʤʠ 

ʢʦʝʬʽʮʽʻʥʪʘʤʠ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʤʘʪʨʠʮʝʶ ʦʙʝʨʪʘʥʥʷ. 

 

5) ʆʮʽʥʢʘ ʥʦʚʠʭ ʬʘʢʪʦʨʽʚ: ʇʽʩʣʷ ʦʪʨʠʤʘʥʥʷ ʥʦʚʠʭ, ʦʙʝʨʥʫʪʠʭ ʬʘʢʪʦʨʽʚ 

ʧʨʦʚʦʜʠʪʴʩʷ ʦʮʽʥʢʘ ʾʭʥʴʦʾ ʟʚ'ʷʟʢʫ ʟ ʦʨʠʛʽʥʘʣʴʥʠʤʠ ʟʤʽʥʥʠʤʠ ʪʘ 

ʟʘʛʘʣʴʥʠʤ ʬʘʢʪʦʨʦʤ. ʎʝ ʜʦʧʦʤʘʛʘʻ ʚʠʟʥʘʯʠʪʠ ʩʪʫʧʽʥʴ ̔ ʥʪʝʨʧʨʝʪʘʮʽʾ ʪʘ 

ʟʥʘʯʫʱʦʩʪʽ ʥʦʚʠʭ ʬʘʢʪʦʨʽʚ. 

 

6) ɯʥʪʝʨʧʨʝʪʘʮʽʷ ʪʘ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ: ʅʘ ʦʩʪʘʥʥʴʦʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʥʠʢ 

ʽʥʪʝʨʧʨʝʪʫʻ ʪʘ ʘʥʘʣʽʟʫʻ ʦʪʨʠʤʘʥʽ ʦʙʝʨʥʫʪʽ ʬʘʢʪʦʨʠ ʟ ʤʝʪʦʶ ʨʦʟʫʤʽʥʥʷ 

ʛʦʣʦʚʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʪʘ ʟʥʘʭʦʜʞʝʥʥʷ ʩʫʪʪʻʚʠʭ ʟʤʽʥʥʠʭ, ʷʢʽ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʮʽ ʬʘʢʪʦʨʠ. 

 

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʧʨʦʩʪʦʾ ʩʪʨʫʢʪʫʨʠ ʬʘʢʪʦʨʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʥʘʩʪʫʧʥʽ 

ʢʨʠʪʝʨʽʾ ʪʘ ʧʨʘʚʠʣʘ: 

 

ɺʝʣʠʯʠʥʘ ʥʘʚʘʥʪʘʞʝʥʥʷ: ʅʘʚʘʥʪʘʞʝʥʥʷ ʢʦʞʥʦʛʦ ʚʪʦʨʠʥʥʦʛʦ ʬʘʢʪʦʨʘ ʥʘ 

ʙʫʜʴ-ʷʢʠʡ ʟʘʛʘʣʴʥʠʡ ʬʘʢʪʦʨ ʧʦʚʠʥʥʦ ʙʫʪʠ ʟʥʘʯʥʦ ʚʽʜʤʽʥʥʠʤ ʚʽʜ ʥʫʣʷ 

(ʥʘʧʨʠʢʣʘʜ, ʚʝʣʠʢʝ ʟʘ ʤʦʜʫʣʝʤ). ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʚʪʦʨʠʥʥʽ ʬʘʢʪʦʨʠ ʯʽʪʢʦ 

ʧʦʚ'ʷʟʘʥʽ ʟ ʢʦʥʢʨʝʪʥʠʤʠ ʟʘʛʘʣʴʥʠʤʠ ʬʘʢʪʦʨʘʤʠ. 

 

ʇʨʦʩʪʦʪʘ ʩʪʨʫʢʪʫʨʠ: ʂʦʞʝʥ ʚʪʦʨʠʥʥʠʡ ʬʘʢʪʦʨ ʧʦʚʠʥʝʥ ʙʫʪʠ ʩʠʣʴʥʦ 

ʧʦʚ'ʷʟʘʥʠʡ ʣʠʰʝ ʟ ʦʜʥʠʤ ʟʘʛʘʣʴʥʠʤ ʬʘʢʪʦʨʦʤ, ʪʦʜʽ ʷʢ ʡʦʛʦ ʟʚ'ʷʟʦʢ ʟ ʽʥʰʠʤʠ 
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ʟʘʛʘʣʴʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʧʦʚʠʥʝʥ ʙʫʪʠ ʩʣʘʙʢʠʤ ʘʙʦ ʥʝʟʥʘʯʥʠʤ. ʎʝ ʩʧʨʦʱʫʻ 

ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʬʘʢʪʦʨʽʚ ʽ ʜʦʟʚʦʣʷʻ ʢʦʞʥʦʤʫ ʚʪʦʨʠʥʥʦʤʫ ʬʘʢʪʦʨʫ ʙʫʪʠ ʯʽʪʢʦ 

ʚʠʟʥʘʯʝʥʠʤ ʫ ʢʦʥʪʝʢʩʪʽ ʢʦʥʢʨʝʪʥʦʛʦ ʟʘʛʘʣʴʥʦʛʦ ʬʘʢʪʦʨʘ. 

 

ɿʘʛʘʣʴʥʘ ʜʠʩʧʝʨʩʽʷ: ɿʘʛʘʣʴʥʘ ʜʠʩʧʝʨʩʽʷ, ʧʦʷʩʥʝʥʘ ʚʪʦʨʠʥʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, 

ʧʦʚʠʥʥʘ ʙʫʪʠ ʷʢʦʤʦʛʘ ʚʠʱʦʶ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʚʪʦʨʠʥʥʽ ʬʘʢʪʦʨʠ 

ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʷʩʥʶʶʪʴ ʚʘʨʽʘʮʽʶ ʫ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ. 

 

ɿʙʝʨʝʞʝʥʥʷ ʩʪʨʫʢʪʫʨʠ: ʇʽʩʣʷ ʦʙʝʨʪʘʥʥʷ ʬʘʢʪʦʨʽʚ, ʥʦʚʽ ʚʪʦʨʠʥʥʽ ʬʘʢʪʦʨʠ 

ʧʦʚʠʥʥʽ ʟʙʝʨʝʛʪʠ ʧʦʧʝʨʝʜʥʶ ʩʪʨʫʢʪʫʨʫ ʪʘ ʟʚ'ʷʟʦʢ ʟ ʚʠʭʽʜʥʠʤʠ ʟʤʽʥʥʠʤʠ. ʎʝ 

ʜʦʧʦʤʘʛʘʻ ʟʙʝʨʝʛʪʠ ʽʥʬʦʨʤʘʮʽʶ, ʦʪʨʠʤʘʥʫ ʚʽʜ ʧʝʨʚʠʥʥʦʛʦ ʬʘʢʪʦʨʥʦʛʦ 

ʘʥʘʣʽʟʫ. 

 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʮʠʭ ʢʨʠʪʝʨʽʾʚ ʪʘ ʧʨʘʚʠʣ ʧʽʜ ʯʘʩ ʦʙʝʨʪʘʥʥʷ ʬʘʢʪʦʨʽʚ ʜʦʧʦʤʘʛʘʻ 

ʦʪʨʠʤʘʪʠ ʙʽʣʴʰ ʟʨʦʟʫʤʽʣʫ ʪʘ ʧʨʦʩʪʫ ʩʪʨʫʢʪʫʨʫ ʬʘʢʪʦʨʽʚ, ʱʦ ʧʦʣʝʛʰʫʻ ʾʭʥʶ 

ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʪʘ ʨʦʟʫʤʽʥʥʷ. 

 

 

2.2  ʄʝʪʦʜ ɺʘʨʽʤʘʢʩ 

ʄʝʪʦʜ ɺʘʨʽʤʘʢʩ ʻ ʦʜʥʠʤ ʽʟ ʩʧʦʩʦʙʽʚ ʦʙʝʨʪʘʥʥʷ ʬʘʢʪʦʨʽʚ ʫ ʬʘʢʪʦʨʥʦʤʫ 

ʘʥʘʣʽʟʽ. ʁʦʛʦ ʦʩʥʦʚʥʘ ʤʝʪʘ - ʟʥʘʡʪʠ ʦʧʪʠʤʘʣʴʥʠʡ ʢʫʪ ʦʙʝʨʪʘʥʥʷ ʬʘʢʪʦʨʽʚ, 

ʷʢʠʡ ʜʦʟʚʦʣʠʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʤʘʢʩʠʤʘʣʴʥʫ ʜʠʩʧʝʨʩʽʶ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ 

ʢʦʞʥʦʤʫ ʬʘʢʪʦʨʽ ʪʘ ʤʘʢʩʠʤʘʣʴʥʫ ʚʽʜʤʽʥʥʽʩʪʴ ʤʽʞ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ ʨʽʟʥʠʭ 

ʬʘʢʪʦʨʽʚ. 

 

ʆʩʥʦʚʥʽ ʢʨʦʢʠ ʤʝʪʦʜʫ ɺʘʨʽʤʘʢʩ: 

 

1) ʆʙʯʠʩʣʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʚʘʨʽʘʮʽʾ ʜʣʷ ʢʦʞʥʦʛʦ ʬʘʢʪʦʨʘ. ʂʦʝʬʽʮʽʻʥʪ 

ʚʘʨʽʘʮʽʾ ʚʽʜʦʙʨʘʞʘʻ ʩʪʫʧʽʥʴ ʜʠʩʧʝʨʩʽʾ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʬʘʢʪʦʨʽ. 
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2) ɺʠʙʽʨ ʧʦʯʘʪʢʦʚʦʛʦ ʢʫʪʘ ʦʙʝʨʪʘʥʥʷ. ɿʘʟʚʠʯʘʡ ʚʠʙʠʨʘʶʪʴ ʧʦʯʘʪʢʦʚʠʡ 

ʢʫʪ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʥʘʧʨʷʤʢʫ ʤʘʢʩʠʤʘʣʴʥʦʾ ʜʠʩʧʝʨʩʽʾ. 

 

3) ʆʙʯʠʩʣʝʥʥʷ ʥʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʬʘʢʪʦʨʠ ʧʽʩʣʷ ʦʙʝʨʪʘʥʥʷ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʤʘʪʨʠʯʥʽ ʦʧʝʨʘʮʽʾ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʥʦʚʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ. 

 

4) ʆʙʯʠʩʣʝʥʥʷ ʬʫʥʢʮʽʾ ɺʘʨʽʤʘʢʩ. ʌʫʥʢʮʽʷ ɺʘʨʽʤʘʢʩ ʦʮʽʥʶʻ ʷʢʽʩʪʴ 

ʦʙʝʨʪʘʥʥʷ ʬʘʢʪʦʨʽʚ ʰʣʷʭʦʤ ʤʘʢʩʠʤʽʟʘʮʽʾ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ. 

 

5) ɺʠʙʽʨ ʨʽʟʥʠʭ ʢʫʪʽʚ ʦʙʝʨʪʘʥʥʷ. ʎʝ ʜʦʟʚʦʣʷʻ ʟʥʘʡʪʠ ʦʧʪʠʤʘʣʴʥʠʡ ʢʫʪ 

ʦʙʝʨʪʘʥʥʷ, ʧʨʠ ʷʢʦʤʫ ʜʦʩʷʛʘʻʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʘ ʚʽʜʤʽʥʥʽʩʪʴ ʤʽʞ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ ʬʘʢʪʦʨʽʚ. 

 

6) ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʽʥʮʝʚʦʛʦ ʢʫʪʘ ʦʙʝʨʪʘʥʥʷ ʜʣʷ ʦʪʨʠʤʘʥʠʭ ʬʘʢʪʦʨʽʚ. 

ʇʽʩʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʫʪʘ ʦʙʝʨʪʘʥʥʷ, ʥʦʚʽ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʥʘ ʬʘʢʪʦʨʠ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ ʪʘ 

ʽʥʪʝʨʧʨʝʪʘʮʽʾ. 

 

ʄʝʪʦʜ ɺʘʨʽʤʘʢʩ ʜʦʟʚʦʣʷʻ ʧʦʢʨʘʱʠʪʠ ʧʨʦʩʪʦʪʫ ʪʘ ʟʨʦʟʫʤʽʣʽʩʪʴ ʩʪʨʫʢʪʫʨʠ 

ʬʘʢʪʦʨʽʚ, ʟʙʝʨʽʛʘʶʯʠ ʤʘʢʩʠʤʘʣʴʥʫ ʚʘʨʽʘʮʽʶ ʤʽʞ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ ʬʘʢʪʦʨʽʚ. 

ʎʝ ʩʧʨʠʷʻ ʢʨʘʱʦʤʫ ʨʦʟʫʤʽʥʥʶ ʚʟʘʻʤʦʟʚ'ʷʟʢʽʚ ʤʽʞ ʟʤʽʥʥʠʤʠ ʪʘ ʬʘʢʪʦʨʘʤʠ, 

ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʨʝʟʫʣʴʪʘʪʽ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʽʟʫ. 

 

ʌʦʨʤʫʣʘ ʜʣʷ ʤʝʪʦʜʫ ɺʘʨʽʤʘʢʩ ʫ SPSS Statistics ʚʠʛʣʷʜʘʻ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

 

푉푎푟푖푚푎푥 푐푟푖푡푒푟푖표푛 =  
1

푝
( [( 푣 ) ∙ (푟  − 

1

푝
푣 )])  
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ʜʝ: d ï ʢʽʣʴʢʽʩʪʴ ʛʦʣʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪ, p ï ʢʽʣʴʢʽʩʪʴ ʟʤʽʥʥʠʭ, vij ï ʚʣʘʩʥʠʡ 

ʚʝʢʪʦʨ ʧʦ ʽ ʪʘ ʝʣʝʤʝʥʪ ʚʣʘʩʥʦʛʦ ʚʝʢʪʦʨʘ ʧʦ k, rij ï ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʤʽʞ 

ʛʦʣʦʚʥʦʶ ʢʦʤʧʦʥʝʥʪʦʶ ʧʦ ʽ ʪʘ ʟʤʽʥʥʦʶ  ʧʦ j. 

 

ʅʝʦʙʭʽʜʥʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʦʨʤʫʣʠ, ʷʢʘ ʙʫʣʘ ʥʘʚʝʜʝʥʘ, ʻ 

ʭʘʨʘʢʪʝʨʥʠʤ ʜʣʷ ʧʘʢʝʪʫ IBM SPSS Statistics. ʋ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʦʛʦ 

ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʧʘʢʝʪʫ ʘʙʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʤʦʞʫʪʴ ʙʫʪʠ 

ʟʘʩʪʦʩʦʚʘʥʽ ʽʥʰʽ ʬʦʨʤʫʣʠ ʪʘ ʘʣʛʦʨʠʪʤʠ ʜʣʷ ʤʝʪʦʜʫ ɺʘʨʽʤʘʢʩ. ɺʘʞʣʠʚʦ 

ʦʟʥʘʡʦʤʠʪʠʩʷ ʟ ʜʦʢʫʤʝʥʪʘʮʽʻʶ ʘʙʦ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ʢʦʥʢʨʝʪʥʦʛʦ ʧʘʢʝʪʫ, 

ʷʢʠʡ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ, ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʪʦʯʥʠʭ ʚʢʘʟʽʚʦʢ ʱʦʜʦ 

ʦʙʝʨʪʘʥʥʷ ʬʘʢʪʦʨʽʚ ʪʘ ʨʦʟʨʘʭʫʥʢʫ ʬʘʢʪʦʨʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. 
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3. ɸʥʘʣʽʟ ɽɽɻ-ʩʠʛʥʘʣʽʚ ʪʘ ʟʥʠʞʝʥʥʷ ʨʦʟʤʽʨʥʦʩʪʽ 

 

ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʦʩʥʦʚʥʠʤ ʤʝʪʦʜʦʤ ʜʦʩʣʽʜʞʝʥʴ ʚʠʙʨʘʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʙʦʪʠ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪʨʦʝʥʮʝʬʘʣʦʛʨʘʬʘ ʪʘ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʽʟʫ ɽɽɻ-ʩʠʛʥʘʣʽʚ ʟ ʤʝʪʦʜʦʤ 

ʛʦʣʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪ.  

ʄʝʪʦʶ ʝʢʩʧʝʨʠʤʝʥʪʘ ʙʫʣʦ ʚʠʜʽʣʝʥʥʷ ʬʘʢʪʦʨʽʚ ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ 

ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʧʦʛʣʷʜʫ. 

ʂʦʞʝʥ ʧʘʮʽʻʥʪ ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʜʚʦʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʱʦ ʜʦʟʚʦʣʷʻ  ʦʪʨʠʤʘʪʠ ʜʚʘ 

ʥʘʙʦʨʠ ɽɽɻ ʩʠʛʥʘʣʽʚ ʜʣʷ ʘʥʘʣʽʟʫ. ʇʽʜ ʯʘʩ ʜʦʩʣʽʜʫ ʧʽʜʜʦʩʣʽʜʥʠʤ 

ʧʨʦʧʦʥʫʚʘʣʦʩʴ ʜʠʚʠʪʠʩʷ ʜʚʽʯʽ ʧʦ 2, 5 ʪʘ 8 ʩʝʢʫʥʜ ʟʘ ʨʫʭʦʤʠʤ ʦʙôʻʢʪʦʤ, ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʰʚʠʜʢʦʩʪʽ. ɺʽʜʧʦʚʽʜʥʦ ʦʪʨʠʤʘʥʦ ʜʚʘ ʥʘʙʦʨʠ ʧʦ 3 

ʝʥʮʝʬʘʣʦʛʨʘʤʠ ʥʘ ʦʜʥʦʛʦ ʧʽʜʜʦʩʣʽʜʥʦʛʦ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʪʨʴʦʤ ʨʝʞʠʤʘʤ 

ʰʚʠʜʢʦʩʪʽ: ʰʚʠʜʢʠʡ, ʩʝʨʝʜʥʽʡ ʪʘ ʧʦʚʽʣʴʥʠʡ ʨʝʞʠʤʠ ʰʚʠʜʢʦʩʪʽ ʦʙôʻʢʪʘ 

(ʫʤʦʚʥʦ ʜʣʷ ʩʧʨʦʱʝʥʥʷ). 

ʐʚʠʜʢʽʩʪʴ 1 (2 ʩʝʢ. ʟʘʧʠʩʫ) - ʩʪʘʥʦʚʠʪʴ 17.5 ʩʘʥʪʠʤʝʪʨʽʚ ʥʘ ʩʝʢʫʥʜʫ. 

ʐʚʠʜʢʽʩʪʴ 2 (5 ʩʝʢ. ʟʘʧʠʩʫ) - ʩʪʘʥʦʚʠʪʴ 7 ʩʘʥʪʠʤʝʪʨʽʚ ʥʘ ʩʝʢʫʥʜʫ.  

ʐʚʠʜʢʽʩʪʴ 3 (8 ʩʝʢ. ʟʘʧʠʩʫ) - ʩʪʘʥʦʚʠʪʴ 4.375 ʩʘʥʪʠʤʝʪʨʽʚ ʥʘ ʩʝʢʫʥʜʫ.  

 

3.1 ʇʽʜʛʦʪʦʚʢʘ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ 

 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʬʘʢʪʦʨʥʠʡ ʘʥʘʣʽʟ ʟʘ ʤʝʪʦʜʦʤ 

ʛʦʣʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪ (ʄɻʂ) ʟ ʬʘʢʪʦʨʥʠʤ ʦʙʝʨʪʘʥʥʷʤ ʟʘ ʢʨʠʪʝʨʽʻʤ ɺʘʨʽʤʘʢʩ 

ʪʘ ʥʦʨʤʘʣʽʟʘʮʽʻʶ ʂʘʡʟʝʨʘ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʮʝʡ ʤʝʪʦʜ ʻ ʤʝʪʘ ʚʠʷʚʠʪʠ 

ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʟʤʽʥʥʠʤʠ ɽɽɻ ʩʠʛʥʘʣʽʚ ʪʘ ʰʚʠʜʢʽʩʪʶ ʨʫʭʫ ʧʦʛʣʷʜʫ. ʋ 

ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ, ʤʠ ʤʘʻʤʦ 19 ʝʣʝʢʪʨʦʜʽʚ ʜʣʷ ʟʘʧʠʩʫ ɽɽɻ, ʱʦ ʜʦʟʚʦʣʷʻ ʥʘʤ 

ʦʪʨʠʤʘʪʠ ʜʦ 19 ʬʘʢʪʦʨʽʚ ʪʘ ʜʦʩʣʽʜʠʪʠ ʟʘʣʝʞʥʽʩʪʴ ʟʥʘʯʝʥʴ ɽɽɻ ʚʽʜ h ʚʠʜʢʦʩʪʽ 

ʧʦʛʣʷʜʫ. 
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ʈʠʩ. 3.1 ʈʦʟʪʘʰʫʚʘʥʥʷ ʝʣʝʢʪʨʦʜʽʚ ʟʘ ʩʠʩʪʝʤʦʶ 10 ï 20 (ʧʝʨʝʜʥʷ ʯʘʩʪʠʥʘ). 

 

ʈʠʩ. 3.2 ʈʦʟʪʘʰʫʚʘʥʥʷ ʝʣʝʢʪʨʦʜʽʚ ʟʘ ʩʠʩʪʝʤʦʶ 10 ï 20 (ʙʦʢʦʚʘ ʯʘʩʪʠʥʘ). 

[ɼʦʜʘʪʦʢ 6] 
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ʈʠʩ. 3.3 ʂʨʝʤ ʜʣʷ ɽɽɻ/ɽʄɻ EEG Supercream, ʱʦ ʜʦʧʦʤʘʛʘʻ ʧʨʦʚʦʜʠʪʠ 

ʝʣʝʢʪʨʠʯʥʠʡ ʩʠʛʥʘʣ. 

 

ɽʣʝʢʪʨʦʝʥʮʝʬʘʣʦʛʨʘʤʠ ʟʥʽʤʘʣʠʩʷ ʥʘ 19-ʪʠ ʢʘʥʘʣʴʥʦʤʫ 

ʝʣʝʢʪʨʦʝʥʮʝʬʘʣʦʛʨʘʬʽ çʅʝʡʨʦʢʦʤè,  ʝʣʝʢʪʨʦʜʠ ʙʫʣʠ ʥʘʢʣʘʜʝʥʽ ʟʘ ʩʭʝʤʦʶ 

10-20. ɿʛʽʜʥʦ ʟ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ʤʝʪʦʜʫ 10-20 ʝʣʝʢʪʨʦʜʠ ʬʽʢʩʫʚʘʣʠʩʷ ʥʘ 

ʰʢʽʨʽ ʛʦʣʦʚʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦʛʦ ʛʝʣʶ ʜʣʷ ʝʣʝʢʪʨʦʝʥʮʝʬʘʣʦʛʨʘʤ 

EEG SUPERCREAM, ʱʦ ʜʦʧʦʤʘʛʘʻ ʧʨʦʚʦʜʠʪʠ ʝʣʝʢʪʨʠʯʥʠʡ ʩʠʛʥʘʣ. ɿ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʧʝʮʽʘʣʴʥʦʛʦ ʢʨʝʤʫ ʙʫʣʦ ʧʦʤʽʪʥʦ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ 

ʩʠʛʥʘʣʫ ʡ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʝʣʝʢʪʨʦʝʥʮʝʬʘʣʦʛʨʘʤ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʮʽʘʣʴʥʦʛʦ ʛʝʣʶ. 

ɽɽɻ-ʉʠʛʥʘʣʠ ʝʢʩʧʦʨʪʫʶʪʴʩʷ ʫ ʬʦʨʤʘʪʽ .txt ʡ ʜʣʷ ʟʨʫʯʥʦʩʪʽ ʫ ʧʦʩʣʽʜʫʶʯʠʭ 

ʘʥʘʣʽʟʘʭ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʝʨʝʚʦʜʠʣʠʩʴ ʫ .xlsx. ʂʦʞʝʥ ʩʪʦʚʙʝʮʴ ʚʽʜʧʦʚʽʜʘʚ 

ʧʝʚʥʦʤʫ ʝʣʝʢʪʨʦʜʫ. ʏʘʩʪʦʪʘ ʜʠʩʢʨʝʪʠʟʘʮʽʾ ʩʪʘʥʦʚʠʣʘ 500 ʚʠʙʽʨʦʢ ʚ ʩʝʢʫʥʜʫ. 

ʋ ʩʠʩʪʝʤʽ ɽɽɻ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻ 19 ʝʣʝʢʪʨʦʜʽʚ ʽ ʷʢʘ ʚ ʮʠʬʨʦʚʦʤʫ ʚʠʛʣʷʜʽ 

ʚʠʤʽʨʶʻ ʥʘʧʨʫʛʫ 500 ʨʘʟʽʚ ʥʘ ʩʝʢʫʥʜʫ, ʬʘʢʪʦʨʥʠʡ ʘʥʘʣʽʟ ʜʚʦʩʝʢʫʥʜʥʦʛʦ 

ʟʘʧʠʩʫ ʧʦʪʦʯʥʦʾ ɽɽɻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʤʝ 19 ʟʤʽʥʥʠʭ ʪʘ ʤʘʪʠʤʝ 1000 

ʚʠʧʘʜʢʽʚ. 



36 

 

ɺʽʜʧʦʚʽʜʥʦ, ʧôʷʪʠ ʪʘ ʚʦʩʴʤʠʩʝʢʫʥʜʥʽ ʟʘʧʠʩʠ ʤʘʶʪʴ ʧʦ 2500 ʪʘ 4000 ʚʠʧʘʜʢʽʚ 

ʜʦʩʣʽʜʞʝʥʥʷ. 

 

ɹʫʣʦ ʦʙʨʘʥʦ ʦʧʪʠʤʘʣʴʥʠʡ ʯʘʩ ʟʘʧʠʩʫ ʢʦʞʥʦʛʦ ʚʠʤʽʨʫ ʟʛʽʜʥʦ ʟ ʧʦʩʪʽʡʥʠʤʠ 

ʢʦʤʝʥʪʘʨʷʤʠ ʧʽʜʜʦʩʣʽʜʥʠʭ ʧʨʦ ʧʦʛʽʨʰʝʥʥʷ ʩʘʤʦʧʦʯʫʪʪʷ ʪʘ ʷʢʦʩʪʽ ʟʦʨʫ ʧʽʜ 

ʯʘʩ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤ ʟʘ ʦʙôʻʢʪʦʤ.  (ʧʨʦʛʨʘʤʘ NeuroCom standart [6]). ʇʝʨʝʜ 

ʘʥʘʣʽʟʦʤ ʝʣʝʢʪʨʦʝʥʮʝʬʘʣʦʛʨʘʤ ʧʨʦʚʝʜʝʥʦ ʨʝʞʝʢʮʽʶ ʦʩʥʦʚʥʠʭ ʘʨʪʝʬʘʢʪʽʚ ʚ 

ʧʨʦʛʨʘʤʽ EEGLab [7].  

 

ɯʜʝʷ ʤʝʪʦʜʫ ʧʦʣʷʛʘʻ ʚ ʟʥʘʭʦʜʞʝʥʥʽ ʚʽʜʤʽʥʥʦʩʪʝʡ ʚ ʩʠʛʥʘʣʘʭ ʧʨʠ ʨʽʟʥʠʭ 

ʰʚʠʜʢʦʩʪʷʭ ʨʫʭʫ ʧʦʛʣʷʜʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ IBM SPSS Statistics [8] ʪʘ 

ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʽʟʫ. 

 

ʑʦʙ ʧʨʦʚʝʩʪʠ ʬʘʢʪʦʨʥʠʡ ʘʥʘʣʽʟ ʝʣʝʢʪʨʦʝʥʮʝʬʘʣʦʛʨʘʤ ʜʣʷ ʨʽʟʥʠʭ ʥʘʧʨʷʤʢʽʚ 

ʰʚʠʜʢʦʩʪʝʡ ʨʫʭʫ ʧʦʛʣʷʜʫ ʧʦʪʨʽʙʥʦ ̔ ʤʧʦʨʪʫʚʘʪʠ ʟʘ ʟʘʚʘʥʪʘʞʠʪʠ .txt ʬʘʡʣʠ  ʚ 

IBM SPSS Statistics [8] ʡ ʚʽʜʧʦʚʽʜʥʦ ʫ ʙʘʟʫ ʜʘʥʠʭ ʧʨʦʛʨʘʤʠ, ʬʦʨʤʘʪ ʙʫʚ 

ʟʘʤʽʥʝʥʠʡ ʟʘʜʣʷ ʟʨʫʯʥʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʽʚ ʥʘ .xlsx. 

 

ɼʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯʽ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʚ ʤʘʪʨʠʮʽ 

ʢʦʤʧʦʥʝʥʪ ʩʠʛʥʘʣʠ ʟ ʧʝʚʥʠʭ ʬʘʢʪʦʨʽʚ ʙʫʜʫʪʴ ʤʘʪʠ ʧʝʚʥʽ ʚʽʜʤʽʥʥʦʩʪʽ, ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʧʦʛʣʷʜʫ. ɸʣʝ ʦʩʢʽʣʴʢʠ ʜʝʷʢʘ ʯʘʩʪʠʥʘ 

ʬʘʢʪʦʨʽʚ ʙʫʜʝ ̫ ʚʣʷʪʠ ʩʦʙʦʶ h ʫʤʦʚʫ ʢʦʤʧʦʥʝʥʪʫ, ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʬʘʢʪʦʨʥʝ 

ʦʙʝʨʪʘʥʥʷ ʟʘʩʪʦʩʦʚʫʶʯʠ ʥʦʨʤʘʣʽʟʘʮʽʶ ʂʘʡʟʝʨʘ, ʱʦ ʤʘʻ ʟʘʙʝʟʧʝʯʠʪʠ 

ʨʽʚʥʦʤʽʨʥʫ ʚʘʛʫ ʢʦʞʥʦʛʦ ʬʘʢʪʦʨʘ ʫ ʧʨʦʮʝʩʽ ʦʙʝʨʪʘʥʥʷ. ʎʝ ʜʦʧʦʤʘʛʘʻ 

ʟʙʝʨʝʛʪʠ ʟʥʘʯʫʱʽ ʬʘʢʪʦʨʠ ʪʘ ʟʤʝʥʰʠʪʠ ʚʧʣʠʚ ʰʫʤʦʚʠʭ ʘʙʦ ʤʝʥʰ ʚʘʞʣʠʚʠʭ 

ʬʘʢʪʦʨʽʚ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ.  

 

ʊʘʢʠʤ ʯʠʥʦʤ ʮʝʡ ʢʨʦʢ ʜʘʩʪʴ ʟʤʦʛʫ ʢʨʘʱʝ ʚʠʟʥʘʯʠʪʠ ʨʽʟʥʠʮʶ ʤʽʞ ʨʽʟʥʠʤʠ 

ʨʝʞʠʤʘʤʠ ʰʚʠʜʢʦʩʪʽ ʪʘ ʟôʷʩʫʚʘʪʠ, ʷʢʽ ʬʘʢʪʦʨʠ ʻ ʢʣʶʯʦʚʠʤʠ ʚ ʜʦʩʣʽʜʞʝʥʥʽ 

ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʧʦʛʣʷʜʫ.  
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3.2 ʂʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ 

ɼʣʷ ʧʦʢʨʘʱʝʥʥʷ ʚʠʙʽʨʢʠ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ 5 ʧʽʜʜʦʩʣʽʜʥʠʭ, ʜʣʷ ʢʦʞʥʦʛʦ ʟ 

ʷʢʠʭ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʧʦ 2 ʜʦʩʣʽʜʞʝʥʥʷ, ʚʽʜʧʦʚʽʜʥʦ ʦʪʨʠʤʘʥʦ 10 ʜʦʩʣʽʜʞʝʥʴ 

ʪʘ ʦʙʨʦʙʣʝʥʦ 30 ʝʣʝʢʪʨʦʝʥʮʝʬʘʣʦʛʨʘʤ. ɼʣʷ ʢʣʘʩʠʬʽʢʘʮʽʾ ʟʤʽʥʥʠʭ ʙʫʜʫʶʪʴʩʷ 

ʜʽʘʛʨʘʤʠ ʥʘʚʘʥʪʘʞʝʥʴ ʧʽʩʣʷ ʥʦʨʤʫʚʘʥʥʷ ʧʦ 0.6. ʆʩʢʽʣʴʢʠ ʚ ʤʘʪʨʠʮʽ ʧʨʠʩʫʪʥʽ 

ʰʫʤʦʚʽ ʪʘ ʘʨʪʝʬʘʢʪʥʽ ʢʦʤʧʦʥʝʥʪʠ, ʱʦ ʤʦʞʫʪʴ ʚʽʜʧʦʚʽʜʘʪʠ ʟʘ ʤóʷʟʦʚʠʡ ʨʫʭ, 

ʨʫʭ ʢʽʥʮʽʚʢʘʤʠ, ʘʙʦ ʤʠʩʣʝʥʥʷ, ʪʨʝʙʘ ʚʠʜʽʣʠʪʠ ʣʠʰʝ ʪʽ ʢʦʤʧʦʥʝʥʪʠ, ʟʥʘʯʝʥʥʷ 

ʷʢʠʭ ʙʽʣʴʰʽ ʟʘ 0.6. 

ʄʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ, ʷʢʽ ʬʘʢʪʦʨʠ ʽ ʷʢʠʤ ʯʠʥʦʤ ʧʦʚôʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ, ʪʘ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʟʘ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʧʦʛʣʷʜʫ. ʇʨʦʪʝ ʮʝ ʚʩʴʦʛʦ ʣʠʰʝ ʷʢʽʩʥʠʡ 

ʢʨʠʪʝʨʽʡ ʦʮʽʥʢʠ. 

 

 ɹʫʣʦ ʚʠʨʽʰʝʥʦ ʚʟʷʪʠ ʨʝʟʫʣʴʪʘʪʠ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʽʟʫ 4 ʧʽʜʜʦʩʣʽʜʥʠʭ ʜʣʷ 

ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʦʮʽʥʢʠ ʢʽʣʴʢʽʩʥʠʭ ʢʨʠʪʝʨʽʾʚ, ʘʥʘʣʽʟʠ ʦʩʪʘʥʥʴʦʛʦ 

ʧôʷʪʦʛʦ ʧʽʜʜʦʩʣʽʜʥʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʤʫʪʴʩʷ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʪʘ ʪʝʩʪʫʚʘʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʯʝʨʝʟ ʦʮʽʥʢʫ ʢʽʣʴʢʽʩʥʠʭ ʢʨʠʪʝʨʽʾʚ ʟ ʢʦʨʝʣʷʮʽʡʥʠʭ ʘʥʘʣʽʟʽʚ 

ʧʦʧʝʨʝʜʥʽʭ ʧʽʜʜʦʩʣʽʜʥʠʭ ʟʽ ʩʧʨʦʙʦʶ ʚʠʟʥʘʯʠʪʠ ʤʦʞʣʠʚʫ ʰʚʠʜʢʽʩʪʴ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʟ ʘʥʘʣʽʟʽʚ. 

ʂʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʮʝ ʤʝʪʦʜ, ʱʦ ʜʦʟʚʦʣʷʻ ʜʦʩʣʽʜʞʫʚʘʪʠ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ 

ʜʝʢʽʣʴʢʦʤʘ ʚʠʧʘʜʢʦʚʠʤʠ ʚʝʣʠʯʠʥʘʤʠ. ɺ ʦʩʥʦʚʽ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 

ʣʝʞʠʪʴ ʚʠʤʽʨʶʚʘʥʥʷ ʩʪʫʧʝʥʷ ʣʽʥʽʡʥʦʛʦ ʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʟʤʽʥʥʠʤʠ, ʪʦʙʪʦ ʯʠ 

ʽʩʥʫʻ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʥʠʤʠ ʪʘ ʷʢ ʩʠʣʴʥʘ ʮʷ ʟʘʣʝʞʥʽʩʪʴ. 

ʄʝʪʦʶ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʻ ʚʠʷʚʣʝʥʥʷ ʦʮʽʥʢʠ ʩʠʣʠ ʟʚ'ʷʟʢʫ ʤʽʞ 

ʚʠʧʘʜʢʦʚʠʤʠ ʚʝʣʠʯʠʥʘʤʠ, ʦʟʥʘʢʘʤʠ ʯʠ ʬʘʢʪʦʨʘʤʠ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ 

ʧʝʚʥʠʡ ʨʝʘʣʴʥʠʡ ʧʨʦʮʝʩ ʘʙʦ ʦʙ'ʻʢʪ. 

 

ɼʣʷ ʢʦʞʥʦʛʦ ʧʽʜʜʦʩʣʽʜʥʦʛʦ ʟ ʡʦʛʦ ʜʚʦʤʘ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ 

ʢʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ (ʟ ʪʘʙʣʠʯʦʢ ʜ ʜʽʘʛʨʘʤ ʫ ʜʦʜʘʪʢʫ).  
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ʇʽʜʜʦʩʣʽʜʥʠʡ ˉ1 

ɼʦʩʣʽʜʞʝʥʥʷ ˉ1 

 

 

ʈʠʩ. 2.5 ɼʽʘʛʨʘʤʘ ʥʘʚʘʥʪʘʞʝʥʴ ʬʘʢʪʦʨʽʚ 

 

ɼʦʩʣʽʜʞʝʥʥʷ ˉ2 

 

ʈʠʩ. 2.6 ɼʽʘʛʨʘʤʘ ʥʘʚʘʥʪʘʞʝʥʴ ʬʘʢʪʦʨʽʚ 
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ʂʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʧʽʜʜʦʩʣʽʜʥʦʛʦ ˉ1 

ʂʦʨʝʣʷʮʽʷ ʇʽʨʩʦʥʘ (ʐʚʠʜʢʽʩʪʴ 1): 0,973 

ʂʦʨʝʣʷʮʽʷ ʇʽʨʩʦʥʘ (ʐʚʠʜʢʽʩʪʴ 2): 0,983 

ʂʦʨʝʣʷʮʽʷ ʇʽʨʩʦʥʘ (ʐʚʠʜʢʽʩʪʴ 3): 0,983 

ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʦʤʽʪʥʦ ʜʫʞʝ ʚʠʩʦʢʽ ʨʝʟʫʣʴʪʘʪʠ. ʋʩʽ ʢʦʨʝʣʷʮʽʾ ʤʘʶʪʴ 

ʚʠʩʦʢʽ ʧʦʟʠʪʠʚʥʽ ʟʥʘʯʝʥʥʷ. ʇʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʫʚʘʣʠʩʴ ʫʩʽ ʧʨʘʚʠʣʘ 

ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʾ ʨʝʻʩʪʨʘʮʽʾ ɽɽɻ-ʩʠʛʥʘʣʽʚ, ʪʦʞ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʷʢʽʩʥʽ 

ʧʨʦʤʽʞʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʘʥʘʣʽʟʫ. 

ʐʚʠʜʢʽʩʪʴ 1 (2 ʩʝʢ. ʟʘʧʠʩʫ) - ʩʪʘʥʦʚʠʪʴ 17.5 ʩʘʥʪʠʤʝʪʨʽʚ ʥʘ ʩʝʢʫʥʜʫ. 

ʐʚʠʜʢʽʩʪʴ 2 (5 ʩʝʢ. ʟʘʧʠʩʫ) - ʩʪʘʥʦʚʠʪʴ 7 ʩʘʥʪʠʤʝʪʨʽʚ ʥʘ ʩʝʢʫʥʜʫ.  

ʐʚʠʜʢʽʩʪʴ 3 (8 ʩʝʢ. ʟʘʧʠʩʫ) - ʩʪʘʥʦʚʠʪʴ 4.375 ʩʘʥʪʠʤʝʪʨʽʚ ʥʘ ʩʝʢʫʥʜʫ.  

ɿ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʘʥʘʣʽʟʽʚ ʜʣʷ ʧʽʜʜʦʩʣʽʜʥʦʛʦ ˉ1 ʤʦʞʥʘ ʟʨʦʙʠʪʠ 

ʪʘʢʽ ʚʠʩʥʦʚʢʠ. 

ʌʘʢʪʦʨ V3 ʧʨʠ ʟʥʘʯʝʥʥʽ 0,825 ï 0,991 ʚʽʜʧʦʚʽʜʘʻ ʰʚʠʜʢʦʩʪʽ 1, ʧʨʠ 

0,725 ï 0,959 ʰʚʠʜʢʦʩʪʽ 3.  

ʌʘʢʪʦʨ V4 ʧʨʠ ʟʥʘʯʝʥʥʽ (-0,944) ï (-0,995) ʚʽʜʧʦʚʽʜʘʻ ʰʚʠʜʢʦʩʪʽ 1, 

ʧʨʠ (-970) ï (-988) ʰʚʠʜʢʦʩʪʽ 2. 

ʌʘʢʪʦʨ V5 ʧʨʠ ʟʥʘʯʝʥʥʽ 0,865 ï 0,985 ʚʽʜʧʦʚʽʜʘʻ ʰʚʠʜʢʦʩʪʽ 1, ʧʨʠ 

0,765 ï 985 ʚʽʜʧʦʚʽʜʘʻ ʰʚʠʜʢʦʩʪʽ 2. 

ʌʘʢʪʦʨ V6 ʧʨʠ ʟʥʘʯʝʥʥʽ (-0,769) ï (-0,894) ʚʽʜʧʦʚʽʜʘʻ ʰʚʠʜʢʦʩʪʽ 1. 

ʌʘʢʪʦʨ V9 ʧʨʠ ʟʥʘʯʝʥʥʽ 0,880 ï 0,986 ʚʽʜʧʦʚʽʜʘʻ ʰʚʠʜʢʦʩʪʽ 1, ʧʨʠ 

0,925 ï 0,980 ʰʚʠʜʢʦʩʪʽ 2. 

ʌʘʢʪʦʨ V10 ʧʨʠ ʟʥʘʯʝʥʥʽ (-0,890)  ï (-0,928) ʚʽʜʧʦʚʽʜʘʻ ʰʚʠʜʢʦʩʪʽ 2, 

ʧʨʠ (-0,898)  ï (-0,914) ʰʚʠʜʢʦʩʪʽ 3. 

ʌʘʢʪʦʨ V12 ʧʨʠ ʟʥʘʯʝʥʥʽ (-0,940) ï (-0,954) ʚʽʜʧʦʚʽʜʘʻ ʰʚʠʜʢʦʩʪʽ 2, 

ʧʨʠ (-0,928) ï (-0,944)  ʰʚʠʜʢʦʩʪʽ 3. 

ʌʘʢʪʦʨ V14 ʧʨʠ ʟʥʘʯʝʥʥʽ (-0,743) ï (-0,789) ʚʽʜʧʦʚʽʜʘʻ ʰʚʠʜʢʦʩʪʽ 2. 

ʌʘʢʪʦʨ V16 ʧʨʠ ʟʥʘʯʝʥʥʽ 0,840 ï 0,964 ʚʽʜʧʦʚʽʜʘʻ ʰʚʠʜʢʦʩʪʽ 3. 
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ʌʘʢʪʦʨ V18 ʧʨʠ ʟʥʘʯʝʥʥʽ 0,852 ï 0,854 ʚʽʜʧʦʚʽʜʘʻ ʰʚʠʜʢʦʩʪʽ 1, ʪʘ 

0,830 ï 0,881 ʰʚʠʜʢʦʩʪʽ 2. 

ʗʢʽʩʥʠʤ ʬʘʢʪʦʨʦʤ ʚʚʘʞʘʪʠʤʝʪʴʩʷ ʪʦʡ, ʷʢʠʡ ʤʘʻ ʪʽʣʴʢʠ ʦʜʥʝ 

ʟʥʘʯʝʥʥʷ. 

ʇʨʠ ʥʘʢʣʘʜʘʥʥʽ ʜʝʷʢʠʭ ʟʥʘʯʝʥʴ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ ï ʩʧʽʣʴʥʠʡ 

ʧʨʦʤʽʞʦʢ ʚʚʘʞʘʻʪʴʩʷ ʪʘʢʠʤ, ʧʨʠ ʷʢʦʤʫ ʤʦʞʣʠʚʝ ʚʨʘʭʫʚʘʥʥʷ ʦʜʨʘʟʫ 

ʜʝʢʽʣʴʢʦʭ ʬʘʢʪʦʨʽʚ, ʢʦʞʝʥ ʪʘʢʠʡ ʚʠʧʘʜʦʢ ʨʦʟʛʣʷʜʘʻʪʴʩʷ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʦʢʨʝʤʦ. 

 

 

 

 

 

 

 

ʇʽʜʜʦʩʣʽʜʥʠʡ ˉ2 

ɼʦʩʣʽʜʞʝʥʥʷ ˉ3 

 

ʈʠʩ. 2.7 ɼʽʘʛʨʘʤʘ ʥʘʚʘʥʪʘʞʝʥʴ ʬʘʢʪʦʨʽʚ 
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ɼʦʩʣʽʜʞʝʥʥʷ ˉ4 

 

ʈʠʩ. 2.8 ɼʽʘʛʨʘʤʘ ʥʘʚʘʥʪʘʞʝʥʴ ʬʘʢʪʦʨʽʚ 

 

ʂʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʧʽʜʜʦʩʣʽʜʥʦʛʦ ˉ2 

ʂʦʨʝʣʷʮʽʷ ʇʽʨʩʦʥʘ (ʐʚʠʜʢʽʩʪʴ 1): 0,984 

ʂʦʨʝʣʷʮʽʷ ʇʽʨʩʦʥʘ (ʐʚʠʜʢʽʩʪʴ 2): 0,917 

ʂʦʨʝʣʷʮʽʷ ʇʽʨʩʦʥʘ (ʐʚʠʜʢʽʩʪʴ 3): 0,958 

 

ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʦʤʽʪʥʦ ʜʫʞʝ ʚʠʩʦʢʽ ʨʝʟʫʣʴʪʘʪʠ ʢʦʨʝʣʷʮʽʾ ʇʽʨʩʦʥʘ, ʧʨʦʪʝ 

ʥʘ ʜʝʢʽʣʴʢʘ ʜʝʩʷʪʢʽʚ ʥʠʞʯʝ ʥʽʞ ʫ ʧʦʧʝʨʝʜʥʽʭ ʧʽʜʜʦʩʣʽʜʥʠʭ. ʎʝ ʤʦʞʥʘ 

ʧʦʷʩʥʠʪʠ ʪʠʤ, ʱʦ ʤʽʞ ʜʦʩʣʽʜʞʝʥʥʷʤʠ (ˉ3-ˉ4) ʜʨʫʛʦʛʦ ʧʽʜʜʦʩʣʽʜʥʦʛʦ 

ʜʦʚʦʜʠʣʦʩʴ ʧʦʧʨʘʚʣʷʪʠ ʜʝʷʢʽ ʝʣʝʢʪʨʦʜʠ ʧʽʩʣʷ ʟʘʧʠʩʫ ɽɽɻ ˉ3, ʱʦ ʤʦʛʣʦ 

ʚʧʣʠʥʫʪʠ ʥʘ ʟʤʽʥʫ ʬʘʢʪʦʨʽʚ ʨʝʟʫʣʴʪʘʪʽʚ ʘʥʘʣʽʟʫ ʮʠʭ ʟʘʧʠʩʽʚ. ʇʨʦʪʝ ʚʩʝ 

ʨʽʚʥʦ ʙʽʣʴʰʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ ʢʦʨʝʣʷʮʽʡ ʜʦʩʠʪʴ ʚʠʩʦʢʽ, ʱʦ ʚʢʘʟʫʶʪʴ ʥʘ 

ʧʦʟʠʪʠʚʥʫ ʢʦʨʝʣʷʮʽʶ ʤʽʞ ʬʘʢʪʦʨʘʤʠ. 

ʐʚʠʜʢʽʩʪʴ 1 (2 ʩʝʢ. ʟʘʧʠʩʫ) - ʩʪʘʥʦʚʠʪʴ 17.5 ʩʘʥʪʠʤʝʪʨʽʚ ʥʘ ʩʝʢʫʥʜʫ. 

ʐʚʠʜʢʽʩʪʴ 2 (5 ʩʝʢ. ʟʘʧʠʩʫ) - ʩʪʘʥʦʚʠʪʴ 7 ʩʘʥʪʠʤʝʪʨʽʚ ʥʘ ʩʝʢʫʥʜʫ.  
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ʐʚʠʜʢʽʩʪʴ 3 (8 ʩʝʢ. ʟʘʧʠʩʫ) - ʩʪʘʥʦʚʠʪʴ 4.375 ʩʘʥʪʠʤʝʪʨʽʚ ʥʘ ʩʝʢʫʥʜʫ.  

 

ɿ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʘʥʘʣʽʟʽʚ ʜʣʷ ʧʽʜʜʦʩʣʽʜʥʦʛʦ ˉ2 ʤʦʞʥʘ ʟʨʦʙʠʪʠ 

ʪʘʢʽ ʚʠʩʥʦʚʢʠ. 

 

ʌʘʢʪʦʨ V2 ʧʨʠ ʟʥʘʯʝʥʥʽ (-0,613) ï (-0,634) ʚʽʜʧʦʚʽʜʘʻ ʰʚʠʜʢʦʩʪʽ 3.  

ʌʘʢʪʦʨ V3 ʧʨʠ ʟʥʘʯʝʥʥʽ 0,792 ï 0,908 ʚʽʜʧʦʚʽʜʘʻ ʰʚʠʜʢʦʩʪʽ 1, ʧʨʠ 

0,910 ï 0,928 ʰʚʠʜʢʦʩʪʽ 2. 

ʌʘʢʪʦʨ V5 ʧʨʠ ʟʥʘʯʝʥʥʽ 0,905 ï 0,917 ʚʽʜʧʦʚʽʜʘʻ ʰʚʠʜʢʦʩʪʽ 2. 

ʌʘʢʪʦʨ V7 ʧʨʠ ʟʥʘʯʝʥʥʽ 0,853 ï 0,892 ʚʽʜʧʦʚʽʜʘʻ ʰʚʠʜʢʦʩʪʽ 2.  

ʌʘʢʪʦʨ V8 ʧʨʠ ʟʥʘʯʝʥʥʽ (-0,688) ï (-0,701) ʚʽʜʧʦʚʽʜʘʻ ʰʚʠʜʢʦʩʪʽ 3. 

ʌʘʢʪʦʨ V9 ʧʨʠ ʟʥʘʯʝʥʥʽ 0,792 ï 0,905 ʚʽʜʧʦʚʽʜʘʻ ʰʚʠʜʢʦʩʪʽ 1, ʧʨʠ 

ʰʚʠʜʢʦʩʪʽ 0,920 ï 0,938   2. 

ʌʘʢʪʦʨ V11 ʧʨʠ ʟʥʘʯʝʥʥʽ 0,828 ï 0,882 ʚʽʜʧʦʚʽʜʘʻ ʰʚʠʜʢʦʩʪʽ 2. 

ʌʘʢʪʦʨ V12 ʧʨʠ ʟʥʘʯʝʥʥʽ (-0,601) ï (-0,636) ʚʽʜʧʦʚʽʜʘʻ ʰʚʠʜʢʦʩʪʽ 1. 

ʌʘʢʪʦʨ V13 ʧʨʠ ʟʥʘʯʝʥʥʽ 0,946 ï 0,948 ʚʽʜʧʦʚʽʜʘʻ ʰʚʠʜʢʦʩʪʽ 2, ʪʘ 

ʧʨʠ 0,901 ï 0,921  ʰʚʠʜʢʦʩʪʽ 3. 

ʌʘʢʪʦʨ V15 ʧʨʠ ʟʥʘʯʝʥʥʽ 0,879 ï 0,898 ʚʽʜʧʦʚʽʜʘʻ ʰʚʠʜʢʦʩʪʽ 2. 

ʌʘʢʪʦʨ V16 ʧʨʠ ʟʥʘʯʝʥʥʽ 0,680 ï 0,813 ʚʽʜʧʦʚʽʜʘʻ ʰʚʠʜʢʦʩʪʽ 1, ʧʨʠ 

0,768 ï 0,928 ʰʚʠʜʢʦʩʪʽ 2. 

ʌʘʢʪʦʨ V17 ʧʨʠ ʟʥʘʯʝʥʥʽ 0,663 ï 0,769 ʚʽʜʧʦʚʽʜʘʻ ʰʚʠʜʢʦʩʪʽ 1, ʪʘ 

ʧʨʠ 0,704 ï 0,851  ʰʚʠʜʢʦʩʪʽ 3. 

ʌʘʢʪʦʨ V18 ʧʨʠ ʟʥʘʯʝʥʥʽ 0,849 ï 0,919 ʚʽʜʧʦʚʽʜʘʻ ʰʚʠʜʢʦʩʪʽ 1, ʪʘ 

ʧʨʠ 0,944 ï 0,977 ʰʚʠʜʢʦʩʪʽ 2. 

ʌʘʢʪʦʨ V19 ʧʨʠ ʟʥʘʯʝʥʥʽ 0,920 ï 0,928 ʚʽʜʧʦʚʽʜʘʻ ʰʚʠʜʢʦʩʪʽ 2, ʪʘ 

ʧʨʠ 0,854 ï 0,885  ʰʚʠʜʢʦʩʪʽ 3. 

 

ʗʢʽʩʥʠʤ ʬʘʢʪʦʨʦʤ ʚʚʘʞʘʪʠʤʝʪʴʩʷ ʪʦʡ, ʷʢʠʡ ʤʘʻ ʪʽʣʴʢʠ ʦʜʥʝ 

ʟʥʘʯʝʥʥʷ. 
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ʇʨʠ ʥʘʢʣʘʜʘʥʥʽ ʜʝʷʢʠʭ ʟʥʘʯʝʥʴ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ ï ʩʧʽʣʴʥʠʡ 

ʧʨʦʤʽʞʦʢ ʚʚʘʞʘʻʪʴʩʷ ʪʘʢʠʤ, ʧʨʠ ʷʢʦʤʫ ʤʦʞʣʠʚʝ ʚʨʘʭʫʚʘʥʥʷ ʦʜʨʘʟʫ 

ʜʝʢʽʣʴʢʦʭ ʬʘʢʪʦʨʽʚ, ʢʦʞʝʥ ʪʘʢʠʡ ʚʠʧʘʜʦʢ ʨʦʟʛʣʷʜʘʻʪʴʩʷ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʦʢʨʝʤʦ. 

 

 

 

 

 

 

 

 

 

 

 

ʇʽʜʜʦʩʣʽʜʥʠʡ ˉ3 

ɼʦʩʣʽʜʞʝʥʥʷ ˉ5 

 

ʈʠʩ. 2.9 ɼʽʘʛʨʘʤʘ ʥʘʚʘʥʪʘʞʝʥʴ ʬʘʢʪʦʨʽʚ 
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ɼʦʩʣʽʜʞʝʥʥʷ ˉ6 

 

ʈʠʩ. 2.10 ɼʽʘʛʨʘʤʘ ʥʘʚʘʥʪʘʞʝʥʴ ʬʘʢʪʦʨʽʚ 

 

 

 

ʂʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʧʽʜʜʦʩʣʽʜʥʦʛʦ ˉ3 

ʂʦʨʝʣʷʮʽʷ ʇʽʨʩʦʥʘ (ʐʚʠʜʢʽʩʪʴ 1): 0,968 

ʂʦʨʝʣʷʮʽʷ ʇʽʨʩʦʥʘ (ʐʚʠʜʢʽʩʪʴ 2): 0,975 

ʂʦʨʝʣʷʮʽʷ ʇʽʨʩʦʥʘ (ʐʚʠʜʢʽʩʪʴ 3): 0,994 

ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʦʤʽʪʥʦ ʜʫʞʝ ʚʠʩʦʢʽ ʨʝʟʫʣʴʪʘʪʠ. ʋʩʽ ʢʦʨʝʣʷʮʽʾ ʤʘʶʪʴ 

ʚʠʩʦʢʽ ʧʦʟʠʪʠʚʥʽ ʟʥʘʯʝʥʥʷ, ʥʘʚʽʪʴ ʢʨʘʱʽ ʥʽʞ ʫ ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʝʨʰʦʛʦ 

ʧʽʜʜʦʩʣʽʜʥʦʛʦ. ʎʝ ʤʦʞʝ ʧʦʷʩʥʶʚʘʪʠʩʴ ʪʠʤ, ʱʦ ʩʠʛʥʘʣʠ ɽɽɻ ʙʫʣʠ ʦʪʨʠʤʘʥʽ 

ʟʛʽʜʥʦ ʚʠʢʦʥʘʥʥʷ ʫʩʽʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʪʘ ʥʦʨʤ ʤʝʪʦʜʦʣʦʛʽʾ. 

ʐʚʠʜʢʽʩʪʴ 1 (2 ʩʝʢ. ʟʘʧʠʩʫ) - ʩʪʘʥʦʚʠʪʴ 17.5 ʩʘʥʪʠʤʝʪʨʽʚ ʥʘ ʩʝʢʫʥʜʫ. 

ʐʚʠʜʢʽʩʪʴ 2 (5 ʩʝʢ. ʟʘʧʠʩʫ) - ʩʪʘʥʦʚʠʪʴ 7 ʩʘʥʪʠʤʝʪʨʽʚ ʥʘ ʩʝʢʫʥʜʫ.  

ʐʚʠʜʢʽʩʪʴ 3 (8 ʩʝʢ. ʟʘʧʠʩʫ) - ʩʪʘʥʦʚʠʪʴ 4.375 ʩʘʥʪʠʤʝʪʨʽʚ ʥʘ ʩʝʢʫʥʜʫ.  
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ɿ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʘʥʘʣʽʟʽʚ ʜʣʷ ʧʽʜʜʦʩʣʽʜʥʦʛʦ ˉ3 ʤʦʞʥʘ ʟʨʦʙʠʪʠ 

ʪʘʢʽ ʚʠʩʥʦʚʢʠ. 

ʌʘʢʪʦʨ V3 ʧʨʠ ʟʥʘʯʝʥʥʽ 0,851 ï 0,856 ʚʽʜʧʦʚʽʜʘʻ ʰʚʠʜʢʦʩʪʽ 2, ʪʘ ʧʨʠ 

0,857 ï 0,866  ʰʚʠʜʢʦʩʪʽ 3.  

ʌʘʢʪʦʨ V4 ʧʨʠ ʟʥʘʯʝʥʥʽ (-0,743) ï (-0,749)  ʚʽʜʧʦʚʽʜʘʻ ʰʚʠʜʢʦʩʪʽ 3. 

ʌʘʢʪʦʨ V7 ʧʨʠ ʟʥʘʯʝʥʥʽ 0,899 ï 0,959 ʚʽʜʧʦʚʽʜʘʻ h ʚʠʜʢʦʩʪʽ 2, ʪʘ ʧʨʠ 

0,917 ï 0,940  ʰʚʠʜʢʦʩʪʽ 3. 

ʌʘʢʪʦʨ V8 ʧʨʠ ʟʥʘʯʝʥʥʽ (-0,878) ï (-0,927) ʚʽʜʧʦʚʽʜʘʻ ʰʚʠʜʢʦʩʪʽ 2, 

ʪʘ ʧʨʠ (-0,898) ï (-0,921)  ʰʚʠʜʢʦʩʪʽ 3.  

ʌʘʢʪʦʨ V9 ʧʨʠ ʟʥʘʯʝʥʥʽ 0,918 ï 0,941 ʚʽʜʧʦʚʽʜʘʻ ʰʚʠʜʢʦʩʪʽ 3. 

ʌʘʢʪʦʨ V10 ʧʨʠ ʟʥʘʯʝʥʥʽ 0,630 ï 0,713 ʚʽʜʧʦʚʽʜʘʻ ʰʚʠʜʢʦʩʪʽ 1 

ʌʘʢʪʦʨ V12 ʧʨʠ ʟʥʘʯʝʥʥʽ 0,781 ï 0,830 ʚʽʜʧʦʚʽʜʘʻ ʰʚʠʜʢʦʩʪʽ 1. 

ʌʘʢʪʦʨ V14 ʧʨʠ ʟʥʘʯʝʥʥʽ 0,920 ï 0,936 ʚʽʜʧʦʚʽʜʘʻ ʰʚʠʜʢʦʩʪʽ 3. 

ʌʘʢʪʦʨ V16 ʧʨʠ ʟʥʘʯʝʥʥʽ (-0,793) ï (-0,853) ʚʽʜʧʦʚʽʜʘʻ ʰʚʠʜʢʦʩʪʽ 2. 

ʌʘʢʪʦʨ V18 ʧʨʠ ʟʥʘʯʝʥʥʽ (-0,811) ï (-0,834) ʚʽʜʧʦʚʽʜʘʻ ʰʚʠʜʢʦʩʪʽ 2. 

ʌʘʢʪʦʨ V19 ʧʨʠ ʟʥʘʯʝʥʥʽ 0,756 ï 0,824 ʚʽʜʧʦʚʽʜʘʻ ʰʚʠʜʢʦʩʪʽ 1. 

 

ʗʢʽʩʥʠʤ ʬʘʢʪʦʨʦʤ ʚʚʘʞʘʪʠʤʝʪʴʩʷ ʪʦʡ, ʷʢʠʡ ʤʘʻ ʪʽʣʴʢʠ ʦʜʥʝ 

ʟʥʘʯʝʥʥʷ. 

ʇʨʠ ʥʘʢʣʘʜʘʥʥʽ ʜʝʷʢʠʭ ʟʥʘʯʝʥʴ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ ï ʩʧʽʣʴʥʠʡ 

ʧʨʦʤʽʞʦʢ ʚʚʘʞʘʻʪʴʩʷ ʪʘʢʠʤ, ʧʨʠ ʷʢʦʤʫ ʤʦʞʣʠʚʝ ʚʨʘʭʫʚʘʥʥʷ ʦʜʨʘʟʫ 

ʜʝʢʽʣʴʢʦʭ ʬʘʢʪʦʨʽʚ, ʢʦʞʝʥ ʪʘʢʠʡ ʚʠʧʘʜʦʢ ʨʦʟʛʣʷʜʘʻʪʴʩʷ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʦʢʨʝʤʦ. 
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ʇʽʜʜʦʩʣʽʜʥʠʡ ˉ4 

ɼʦʩʣʽʜʞʝʥʥʷ ˉ7 

 

ʈʠʩ. 2.11 ɼʽʘʛʨʘʤʘ ʥʘʚʘʥʪʘʞʝʥʴ ʬʘʢʪʦʨʽʚ 

 

ɼʦʩʣʽʜʞʝʥʥʷ ˉ8 

 

ʈʠʩ. 2.12 ɼʽʘʛʨʘʤʘ ʥʘʚʘʥʪʘʞʝʥʴ ʬʘʢʪʦʨʽʚ 
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ʂʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʧʽʜʜʦʩʣʽʜʥʦʛʦ ˉ4 

ʂʦʨʝʣʷʮʽʷ ʇʽʨʩʦʥʘ (ʐʚʠʜʢʽʩʪʴ 1): 0,182 

ʂʦʨʝʣʷʮʽʷ ʇʽʨʩʦʥʘ (ʐʚʠʜʢʽʩʪʴ 2): 0,330 

ʂʦʨʝʣʷʮʽʷ ʇʽʨʩʦʥʘ (ʐʚʠʜʢʽʩʪʴ 3): 0,446 

 

ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʦʤʽʪʥʦ ʪʘʢʽ ʩʝʨʝʜʥʽ-ʩʣʘʙʢʽ ʨʝʟʫʣʴʪʘʪʠ. ʎʝ ʤʦʞʥʘ 

ʧʦʷʩʥʠʪʠ ʪʠʤ, ʱʦ ʤʽʞ ʜʚʦʤʘ ʜʦʩʣʽʜʞʝʥʥʷʤʠ (ˉ7-ˉ8) ʯʝʪʚʝʨʪʦʛʦ 

ʧʽʜʜʦʩʣʽʜʥʦʛʦ ʧʨʦʡʰʦʚ ʦʜʠʥ ʢʘʣʝʥʜʘʨʥʠʡ ʤʽʩʷʮʴ, ʱʦ ʤʦʛʣʦ ʟʤʽʥʠʪʠ 

ʨʝʟʫʣʴʪʘʪʠ ʪʘ ʘʥʘʣʽʟʠ. ʏʝʨʝʟ ʮʝ ʻ ʙʘʛʘʪʦ ʬʘʢʪʦʨʽʚ ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʚʽʜʩʫʪʥʽʩʪʴ ʟʙʽʛʫ, ʪʘʢʽ ʷʢ ʤʦʞʣʠʚʠʡ ʚʧʣʠʚ ʟʤʽʥ ʯʘʩʫ, ʟʤʽʥʠ ʫ ʬʽʢʩʘʮʽʾ 

ʝʣʝʢʪʨʦʜʽʚ, (ʪʦʙʪʦ, ʥʝ ʚʠʡʜʝ ʜʚʽʯʽ ʦʜʷʛʥʫʪʠ ʩʽʪʦʯʢʫ ʟ ʝʣʝʢʪʨʦʜʘʤʠ ʥʘ 

ʧʘʮʽʻʥʪʘ, ʱʦʙ ʚ ʦʙʦʭ ʚʠʧʘʜʢʘʭ ʚʦʥʠ ʩʧʽʚʧʘʜʘʣʠ ʪʦʯʥʦ ʚ ʦʜʥʘʢʦʚʠʭ ʤʽʩʮʷʭ 

ʱʦ ʽ ʚ ʧʦʧʝʨʝʜʥʽʡ ʨʘʟ). 

ʈʝʟʫʣʴʪʘʪʠ ʪʘʢʦʛʦ ʧʽʜʜʦʩʣʽʜʥʦʛʦ ʟʘʥʘʜʪʦ ʥʝʛʘʪʠʚʥʽ ʫ ʧʦʨʽʚʥʷʥʽ ʟ ʽʥʰʠʤʠ, 

ʪʦʞ ʚʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʤʫʪʴʩʷ ʜʣʷ ʢʦʨʠʛʫʚʘʥʥʷ ʪʘ ʷʢ ʪʝʩʪʦʚʽ. 

 

ʐʚʠʜʢʽʩʪʴ 1 (2 ʩʝʢ. ʟʘʧʠʩʫ) - ʩʪʘʥʦʚʠʪʴ 17.5 ʩʘʥʪʠʤʝʪʨʽʚ ʥʘ ʩʝʢʫʥʜʫ. 

ʐʚʠʜʢʽʩʪʴ 2 (5 ʩʝʢ. ʟʘʧʠʩʫ) - ʩʪʘʥʦʚʠʪʴ 7 ʩʘʥʪʠʤʝʪʨʽʚ ʥʘ ʩʝʢʫʥʜʫ.  

ʐʚʠʜʢʽʩʪʴ 3 (8 ʩʝʢ. ʟʘʧʠʩʫ) - ʩʪʘʥʦʚʠʪʴ 4.375 ʩʘʥʪʠʤʝʪʨʽʚ ʥʘ ʩʝʢʫʥʜʫ.  

ɿ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʘʥʘʣʽʟʽʚ ʜʣʷ ʧʽʜʜʦʩʣʽʜʥʦʛʦ ˉ4 ʤʦʞʥʘ ʟʨʦʙʠʪʠ 

ʪʘʢʽ ʚʠʩʥʦʚʢʠ. 

ʌʘʢʪʦʨ V1 ʧʨʠ ʟʥʘʯʝʥʥʽ (-0,751) ï (-0,931) ʚʽʜʧʦʚʽʜʘʻ ʰʚʠʜʢʦʩʪʽ 3.  

ʌʘʢʪʦʨ V2 ʧʨʠ ʟʥʘʯʝʥʥʽ (-0,800) ï (-0,851) ʚʽʜʧʦʚʽʜʘʻ ʰʚʠʜʢʦʩʪʽ 3. 

ʌʘʢʪʦʨ V3 ʧʨʠ ʟʥʘʯʝʥʥʽ 0,653 ï 0,664 ʚʽʜʧʦʚʽʜʘʻ ʰʚʠʜʢʦʩʪʽ 1. 

ʌʘʢʪʦʨ V4 ʧʨʠ ʟʥʘʯʝʥʥʽ 0,811 ï 0,908 ʚʽʜʧʦʚʽʜʘʻ ʰʚʠʜʢʦʩʪʽ 2, ʧʨʠ 

0,798 ï 0,945   ʰʚʠʜʢʦʩʪʽ 1.  

ʌʘʢʪʦʨ V6 ʧʨʠ ʟʥʘʯʝʥʥʽ 0,870 ï 0,955 ʚʽʜʧʦʚʽʜʘʻ ʰʚʠʜʢʦʩʪʽ 1. 



48 

 

ʌʘʢʪʦʨ V8 ʧʨʠ ʟʥʘʯʝʥʥʽ 0,943 ï 0,963 ʚʽʜʧʦʚʽʜʘʻ ʰʚʠʜʢʦʩʪʽ 3. 

ʌʘʢʪʦʨ V9 ʧʨʠ ʟʥʘʯʝʥʥʽ 0,834 ï 0,954 ʚʽʜʧʦʚʽʜʘʻ ʰʚʠʜʢʦʩʪʽ 1, ʧʨʠ 

0,819 ï 0,825 ʰʚʠʜʢʦʩʪʽ  3.  

ʌʘʢʪʦʨ V10 ʧʨʠ ʟʥʘʯʝʥʥʽ 0,963 ï 0,965 ʚʽʜʧʦʚʽʜʘʻ ʰʚʠʜʢʦʩʪʽ 1. 

ʌʘʢʪʦʨ V12 ʧʨʠ ʟʥʘʯʝʥʥʽ 0,944 ï 0,970 ʚʽʜʧʦʚʽʜʘʻ ʰʚʠʜʢʦʩʪʽ 1, ʪʘ 

ʧʨʠ 0,969 ï 0,970  ʰʚʠʜʢʦʩʪʽ 3. 

ʌʘʢʪʦʨ V14 ʧʨʠ ʟʥʘʯʝʥʥʽ 0,941 ï 0,964 ʚʽʜʧʦʚʽʜʘʻ ʰʚʠʜʢʦʩʪʽ 2, ʧʨʠ 

0,874 ï 0,956 ʰʚʠʜʢʦʩʪʽ  1.  

ʌʘʢʪʦʨ V16 ʧʨʠ ʟʥʘʯʝʥʥʽ 0,929 ï 0,959 ʚʽʜʧʦʚʽʜʘʻ ʰʚʠʜʢʦʩʪʽ 3. 

 

ʗʢʽʩʥʠʤ ʬʘʢʪʦʨʦʤ ʚʚʘʞʘʪʠʤʝʪʴʩʷ ʪʦʡ, ʷʢʠʡ ʤʘʻ ʪʽʣʴʢʠ ʦʜʥʝ 

ʟʥʘʯʝʥʥʷ. 

ʇʨʠ ʥʘʢʣʘʜʘʥʥʽ ʜʝʷʢʠʭ ʟʥʘʯʝʥʴ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ ï ʩʧʽʣʴʥʠʡ 

ʧʨʦʤʽʞʦʢ ʚʚʘʞʘʻʪʴʩʷ ʪʘʢʠʤ, ʧʨʠ ʷʢʦʤʫ ʤʦʞʣʠʚʝ ʚʨʘʭʫʚʘʥʥʷ ʦʜʨʘʟʫ 

ʜʝʢʽʣʴʢʦʭ ʬʘʢʪʦʨʽʚ, ʢʦʞʝʥ ʪʘʢʠʡ ʚʠʧʘʜʦʢ ʨʦʟʛʣʷʜʘʻʪʴʩʷ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʦʢʨʝʤʦ. 
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3.3 ʇʝʨʝʚʽʨʢʘ ʤʝʪʦʜʫ ʥʘ ʧʽʜʜʦʩʣʽʜʥʦʤʫ ˉ5 

ʑʝ ʦʜʥʽ ʘʥʘʣʽʟʠ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʜʦʜʘʪʢʦʚʦʛʦ ʧʽʜʜʦʩʣʽʜʥʦʛʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʜʣʷ ʪʝʩʪʫʚʘʥʥʷ ʤʝʪʦʜʫ ʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ʧʦʧʝʨʝʜʥʽʭ ʯʦʪʠʨʴʦʭ ʧʽʜʜʦʩʣʽʜʥʠʭ. 

ʇʽʜʜʦʩʣʽʜʥʠʡ ˉ5 

ɼʦʩʣʽʜʞʝʥʥʷ ˉ9 

 

ʈʠʩ. 2.13 ɼʽʘʛʨʘʤʘ ʥʘʚʘʥʪʘʞʝʥʴ ʬʘʢʪʦʨʽʚ 
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ɼʦʩʣʽʜʞʝʥʥʷ ˉ10 

 

ʈʠʩ. 2.14 ɼʽʘʛʨʘʤʘ ʥʘʚʘʥʪʘʞʝʥʴ ʬʘʢʪʦʨʽʚ 

 

 

ʗʢʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʬʘʢʪʦʨʠ, ʷʢʽ ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʜʣʷ ʯʦʪʠʨʴʦʭ 

ʧʦʧʝʨʝʜʥʽʭ ʧʽʜʜʦʩʣʽʜʥʠʭ, ʪʦ ʜʣʷ ʜʦʜʘʪʢʦʚʦʛʦ ʪʝʩʪʦʚʦʛʦ ʧôʷʪʦʛʦ ʧʘʮʽʻʥʪʘ 

ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʪʘʢʠʡ ʦʛʣʷʜ.  

ɿʘ ʬʘʢʪʦʨʘʤʠ V1-13, V15-17, V19 ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʰʚʠʜʢʦʩʪʽ ʫ 

ʧʽʜʜʦʩʣʽʜʥʦʛʦ ˉ5. ʋ ʜʘʥʦʤʫ ʝʢʩʧʝʨʠʤʝʥʪʽ ʚʽʜʩʫʪʥʽ ʬʘʢʪʦʨʠ V14 ʪʘ V18 

ʯʝʨʝʟ ʤʦʞʣʠʚʽ ʧʝʚʥʽ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʯʠ 

ʧʨʦʚʦʜʞʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʨʦʪʝ ʮʝ ʻʜʠʥʠʡ ʤʦʞʣʠʚʠʡ ʜʦʜʘʪʢʦʚʠʡ 

ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʜʣʷ ʮʴʦʛʦ ʪʝʩʪʫ ʟ ʚʠʙʽʨʢʠ. 

ʐʚʠʜʢʽʩʪʴ 1 (2 ʩʝʢ. ʟʘʧʠʩʫ) - ʩʪʘʥʦʚʠʪʴ 17.5 ʩʘʥʪʠʤʝʪʨʽʚ ʥʘ ʩʝʢʫʥʜʫ. 

ʐʚʠʜʢʽʩʪʴ 2 (5 ʩʝʢ. ʟʘʧʠʩʫ) - ʩʪʘʥʦʚʠʪʴ 7 ʩʘʥʪʠʤʝʪʨʽʚ ʥʘ ʩʝʢʫʥʜʫ.  

ʐʚʠʜʢʽʩʪʴ 3 (8 ʩʝʢ. ʟʘʧʠʩʫ) - ʩʪʘʥʦʚʠʪʴ 4.375 ʩʘʥʪʠʤʝʪʨʽʚ ʥʘ ʩʝʢʫʥʜʫ.  

 

ɿʘ ʬʘʢʪʦʨʦʤ V1 ʥʝ ʚʠʡʰʣʦ ʚʠʟʥʘʯʠʪʠ ʰʚʠʜʢʽʩʪʴ 3. ʇʽʜʜʦʩʣʽʜʥʠʡ ʜʠʚʠʚʩʷ ʟ 

ʽʥʰʦʶ ʰʚʠʜʢʽʩʪʶ. 
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ɿʘ ʬʘʢʪʦʨʦʤ V2 ʚʠʡʰʣʦ ʚʠʟʥʘʯʠʪʠ ʰʚʠʜʢʽʩʪʴ 3. ʇʽʜʜʦʩʣʽʜʥʠʡ ʜʽʡʩʥʦ 

ʜʠʚʠʚʩʷ ʟʽ ʰʚʠʜʢʽʩʪʶ 4.3 ʩʘʥʪʠʤʝʪʨʽʚ ʥʘ ʩʝʢʫʥʜʫ. 

ɿʘ ʬʘʢʪʦʨʦʤ V3 ʚʠʡʰʣʦ ʚʠʟʥʘʯʠʪʠ ʰʚʠʜʢʽʩʪʴ 1. ʇʽʜʜʦʩʣʽʜʥʠʡ ʜʽʡʩʥʦ 

ʜʠʚʠʚʩʷ ʟʽ ʰʚʠʜʢʽʩʪʶ 17.5 ʩʘʥʪʠʤʝʪʨʽʚ ʥʘ ʩʝʢʫʥʜʫ. 

ɿʘ ʬʘʢʪʦʨʦʤ V4 ʥʝ ʚʠʡʰʣʦ ʚʠʟʥʘʯʠʪʠ ʰʚʠʜʢʽʩʪʴ 1. ʇʽʜʜʦʩʣʽʜʥʠʡ ʜʠʚʠʚʩʷ ʟ 

ʽʥʰʦʶ ʰʚʠʜʢʽʩʪʶ. 

ɿʘ ʬʘʢʪʦʨʦʤ V5 ʥʝ ʚʠʡʰʣʦ ʚʠʟʥʘʯʠʪʠ ʰʚʠʜʢʽʩʪʴ 1. ʇʽʜʜʦʩʣʽʜʥʠʡ ʜʠʚʠʚʩʷ ʟ 

ʽʥʰʦʶ ʰʚʠʜʢʽʩʪʶ. 

ɿʘ ʬʘʢʪʦʨʦʤ V6 ʚʠʡʰʣʦ ʚʠʟʥʘʯʠʪʠ ʰʚʠʜʢʽʩʪʴ 1. ʇʽʜʜʦʩʣʽʜʥʠʡ ʜʽʡʩʥʦ 

ʜʠʚʠʚʩʷ ʟʽ ʰʚʠʜʢʽʩʪʶ 17.5 ʩʘʥʪʠʤʝʪʨʽʚ ʥʘ ʩʝʢʫʥʜʫ. 

ɿʘ ʬʘʢʪʦʨʦʤ V7 ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʰʚʠʜʢʽʩʪʴ 2. ʇʽʜʜʦʩʣʽʜʥʠʡ ʜʽʡʩʥʦ 

ʜʠʚʠʚʩʷ ʟʽ ʰʚʠʜʢʽʩʪʶ 7 ʩʘʥʪʠʤʝʪʨʽʚ ʥʘ ʩʝʢʫʥʜʫ. 

ɿʘ ʬʘʢʪʦʨʦʤ V8 ʥʝ ʚʠʡʰʣʦ ʚʠʟʥʘʯʠʪʠ ʰʚʠʜʢʽʩʪʴ 1. ʇʽʜʜʦʩʣʽʜʥʠʡ ʜʠʚʠʚʩʷ ʟ 

ʽʥʰʦʶ ʰʚʠʜʢʽʩʪʶ. 

ɿʘ ʬʘʢʪʦʨʦʤ V9 ʚʠʡʰʣʦ ʚʠʟʥʘʯʠʪʠ ʰʚʠʜʢʽʩʪʴ 3. ʇʽʜʜʦʩʣʽʜʥʠʡ ʜʽʡʩʥʦ 

ʜʠʚʠʚʩʷ ʟʽ ʰʚʠʜʢʽʩʪʶ 4.3 ʩʘʥʪʠʤʝʪʨʽʚ ʥʘ ʩʝʢʫʥʜʫ. 

ɿʘ ʬʘʢʪʦʨʦʤ V10 ʚʠʡʰʣʦ ʚʠʟʥʘʯʠʪʠ ʰʚʠʜʢʽʩʪʴ 1. ʇʽʜʜʦʩʣʽʜʥʠʡ ʜʽʡʩʥʦ 

ʜʠʚʠʚʩʷ ʟʽ ʰʚʠʜʢʽʩʪʶ 17.5 ʩʘʥʪʠʤʝʪʨʽʚ ʥʘ ʩʝʢʫʥʜʫ. 

ɿʘ ʬʘʢʪʦʨʦʤ V11 ʚʠʡʰʣʦ ʚʠʟʥʘʯʠʪʠ ʰʚʠʜʢʽʩʪʴ 3. ʇʽʜʜʦʩʣʽʜʥʠʡ ʜʽʡʩʥʦ 

ʜʠʚʠʚʩʷ ʟʽ ʰʚʠʜʢʽʩʪʶ 4.3 ʩʘʥʪʠʤʝʪʨʽʚ ʥʘ ʩʝʢʫʥʜʫ. 

ɿʘ ʬʘʢʪʦʨʦʤ V12 ʚʠʡʰʣʦ ʚʠʟʥʘʯʠʪʠ ʰʚʠʜʢʽʩʪʴ 1. ʇʽʜʜʦʩʣʽʜʥʠʡ ʜʽʡʩʥʦ 

ʜʠʚʠʚʩʷ ʟʽ ʰʚʠʜʢʽʩʪʶ 17.5 ʩʘʥʪʠʤʝʪʨʽʚ ʥʘ ʩʝʢʫʥʜʫ. 

ɿʘ ʬʘʢʪʦʨʦʤ V13 ʥʝ ʚʠʡʰʣʦ ʚʠʟʥʘʯʠʪʠ ʰʚʠʜʢʽʩʪʴ 3. ʇʽʜʜʦʩʣʽʜʥʠʡ ʜʠʚʠʚʩʷ 

ʟ ʽʥʰʦʶ ʰʚʠʜʢʽʩʪʶ. 

ɿʘ ʬʘʢʪʦʨʦʤ V14 ʥʝ ʚʠʡʰʣʦ ʚʠʟʥʘʯʠʪʠ ʰʚʠʜʢʽʩʪʴ 2. ʇʽʜʜʦʩʣʽʜʥʠʡ ʜʠʚʠʚʩʷ 

ʟ ʽʥʰʦʶ ʰʚʠʜʢʽʩʪʶ. 

ɿʘ ʬʘʢʪʦʨʦʤ V15 ʥʝ ʚʠʡʰʣʦ ʚʠʟʥʘʯʠʪʠ ʰʚʠʜʢʽʩʪʴ 2. ʇʽʜʜʦʩʣʽʜʥʠʡ ʜʠʚʠʚʩʷ 

ʟ ʽʥʰʦʶ ʰʚʠʜʢʽʩʪʶ. 

ɿʘ ʬʘʢʪʦʨʦʤ V16 ʚʠʡʰʣʦ ʚʠʟʥʘʯʠʪʠ ʰʚʠʜʢʽʩʪʴ 2. ʇʽʜʜʦʩʣʽʜʥʠʡ ʜʽʡʩʥʦ 

ʜʠʚʠʚʩʷ ʟʽ ʰʚʠʜʢʽʩʪʶ 7 ʩʘʥʪʠʤʝʪʨʽʚ ʥʘ ʩʝʢʫʥʜʫ. 
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ɿʘ ʬʘʢʪʦʨʦʤ V17 ʥʝ ʚʠʡʰʣʦ ʚʠʟʥʘʯʠʪʠ ʰʚʠʜʢʽʩʪʴ 1. ʇʽʜʜʦʩʣʽʜʥʠʡ ʜʠʚʠʚʩʷ 

ʟ ʽʥʰʦʶ ʰʚʠʜʢʽʩʪʶ. 

ɿʘ ʬʘʢʪʦʨʦʤ V18 ʥʝ ʚʠʡʰʣʦ ʚʠʟʥʘʯʠʪʠ ʰʚʠʜʢʽʩʪʴ 2. ʇʽʜʜʦʩʣʽʜʥʠʡ ʜʠʚʠʚʩʷ 

ʟ ʽʥʰʦʶ ʰʚʠʜʢʽʩʪʶ. 

ɿʘ ʬʘʢʪʦʨʦʤ V19 ʚʠʡʰʣʦ ʚʠʟʥʘʯʠʪʠ ʰʚʠʜʢʽʩʪʴ 1. ʇʽʜʜʦʩʣʽʜʥʠʡ ʜʽʡʩʥʦ 

ʜʠʚʠʚʩʷ ʟʽ ʰʚʠʜʢʽʩʪʶ 17.5 ʩʘʥʪʠʤʝʪʨʽʚ ʥʘ ʩʝʢʫʥʜʫ. 

 

ʇʝʨʝʚʽʨʢʘ ʚʠʷʚʠʣʘ ʪʘʢʽ ʧʦʜʽʙʥʽ ʬʘʢʪʦʨʠ: V19, V16, V12, V11, V10, V9, V7, 

V6, V3, V2. ʊʦʙʪʦ, ʬʘʢʪʦʨʠ V3, V6, V10, V12, V19 ʦʜʥʦʟʥʘʯʥʦ ʧʦʚ'ʷʟʘʥʽ ʟʽ 

ʰʚʠʜʢʽʩʪʶ ç1è (17.5 ʩ/ʤ), ʬʘʢʪʦʨʠ V7, V16 ï ʟʽ ʰʚʠʜʢʽʩʪʶ ç2è (7 ʩ/ʤ), ʪʘ 

ʬʘʢʪʦʨʠ V2, V9, V11 ʟʽ ʰʚʠʜʢʽʩʪʶ ç3è (4.375 ʩ/ʤ). 

ʊʘʢʠʤ ʯʠʥʦʤ ʽʟ ʪʨʴʦʭ ʰʚʠʜʢʦʩʪʝʡ ʧʽʜ ʯʘʩ ʧʝʨʝʚʽʨʢʠ ʩʧʽʚʧʘʣʠ ʰʚʠʜʢʽʩʪʴ ç1è 

ʪʘ ç3è. 

 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʪʝʩʪʫ ʤʦʞʥʘ ʚʢʘʟʘʪʠ ʬʘʢʪʦʨʠ ʰʚʠʜʢʦʩʪʝʡ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʚʠʜʽʣʝʥʽ ʬʘʢʪʦʨʠ ʪʘ ʜʫʞʝ ʚʠʩʦʢʽ ʧʦʟʠʪʠʚʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʢʦʨʝʣʷʮʽʾ, ɦ ʦ ʤʦʞʥʘ 

ʚʚʘʞʘʪʠ ʙʽʣʴʰ ʦʙôʻʢʪʠʚʥʦʶ ʦʮʽʥʢʦʶ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʽʣʴʢʽʩʥʠʭ ʢʨʠʪʝʨʽʾʚ, 

ʘ ʥʝ ʷʢʽʩʥʠʭ. 

ʋ ʚʩʽʭ ʚʠʧʘʜʢʘʭ ʙʫʣʠ ʷʢʽʩʴ ʥʝʟʥʘʯʥʽ ʥʝʪʦʯʥʦʩʪʽ ʯʠ ʩʧʦʪʚʦʨʝʥʥʷ, ʧʨʦʪʝ ʫ 

ʯʝʪʚʝʨʪʦʛʦ ʧʽʜʜʦʩʣʽʜʥʦʛʦ ʙʫʣʠ ʚʘʛʦʤʽ ʥʝʛʘʪʠʚʥʽ ʬʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʥʫʣʠ ʥʘ 

ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ʋ ʜʨʫʛʦʛʦ ʧʘʮʽʻʥʪʘ ʤʽʞ ʜʦʩʣʽʜʘʤʠ ʧʽʜ ʯʘʩ ʥʝʚʝʣʠʢʦʾ 

çʧʝʨʝʨʚʠè ʜʣʷ ʚʽʜʧʦʯʠʥʢʫ ʙʫʣʘ ʧʦʨʫʰʝʥʘ ʬʽʢʩʘʮʽʷ ʝʣʝʢʪʨʦʜʽʚ ʪʘ ʩʽʪʦʯʢʠ ʜʣʷ 

ʝʣʝʢʪʨʦʜʽʚ ʯʝʨʝʟ ʨʫʭʠ ʛʦʣʦʚʠ ʪʘ h ʠʾ, ʜʣʷ ʯʦʛʦ ʜʦʚʝʣʦʩʷ ʟʘʤʽʥʶʚʘʪʠ ʢʨʝʤ ʜʣʷ 

ɽɽɻ ʥʘ ʥʦʚʠʡ ʪʘ ʧʦʚʪʦʨʥʦ ʧʨʠʢʨʽʧʣʷʪʠ ʜʝʷʢʽ ʝʣʝʢʪʨʦʜʠ. ʎʝʡ ʧʨʦʮʝʩ 

ʚʠʧʨʘʚʣʝʥʥʷ ʬʽʟʠʯʥʦʾ ʧʦʤʠʣʢʠ ʤʽʛ ʩʧʨʠʯʠʥʠʪʠ ʟʤʽʥʫ ʧʦʣʦʞʝʥʥʷ ʝʣʝʢʪʨʦʜʽʚ 

ʯʠ ʧʨʦʧʦʨʮʽʡ ʢʨʝʤʫ ʜʣʷ ɽɽɻ, ʱʦ ʤʦʛʣʦ ʚʧʣʠʥʫʪʠ ʥʘ ʬʘʢʪʦʨʠ ʯʠ ʟʙʽʛʠ 
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ʬʘʢʪʦʨʽʚ ʟ ʚʽʜʧʦʚʽʜʥʠʭ ʝʣʝʢʪʨʦʜʽʚ. 

 

ʈʠʩ. 3.15 ɿʩʫʚ ʝʣʝʢʪʨʦʜʽʚ ʪʘ ʧʝʨʝʚʝʨʥʫʪʠʡ ʝʣʝʢʪʨʦʜ ʥʘ ʧʽʜʜʦʩʣʽʜʥʦʤʫ 

ˉ3 ʯʝʨʝʟ ʧʦʚʦʨʦʪʠ ʛʦʣʦʚʦʶ.  
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ɺʀʉʅʆɺʂʀ 

ɺ ʨʦʙʦʪʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʽʟʫ ʝʣʝʢʪʨʦʝʥʮʝʬʘʣʦʛʨʘʤ 

ʧʽʜʜʦʩʣʽʜʥʠʭ, ʷʢʽ ʩʧʦʩʪʝʨʽʛʘʣʠ ʟʘ ʨʫʭʦʤ ʦʙ'ʻʢʪʽʚ ʟ ʧʝʚʥʦʶ ʰʚʠʜʢʽʩʪʶ 

ʦʪʨʠʤʘʥʦ ʥʘʩʪʫʧʥʽ ʨʝʟʫʣʴʪʘʪʠ - ʜʣʷ ʨʽʟʥʠʭ ʟʥʘʯʝʥʴ ʟʤʽʥʠ h ʚʠʜʢʦʩʪʽ ʧʦʛʣʷʜʫ 

ʚʠʷʚʣʝʥʽ ʬʘʢʪʦʨʠ, ʷʢʽ ʟ'ʷʚʣʷʶʪʴʩʷ ʪʽʣʴʢʠ ʧʨʠ ʜʘʥʠʭ ʟʤʽʥʘʭ ʰʚʠʜʢʦʩʪʽ. ɿʘ 

ʮʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʟʨʦʙʣʝʥʦ ʪʘʢʽ ʚʠʩʥʦʚʢʠ: 

- ʧʝʨʝʚʽʨʢʘ ʚʠʷʚʠʣʘ ʧʦʜʽʙʥʽʩʪʴ ʬʘʢʪʦʨʽʚ V19, V16, V12, V11, V10, V9, V7, 

V6, V3, V2, ʤʝʪʦʜ ʟʽʡʰʦʚʩʷ ʟ ʧʨʘʢʪʠʯʥʦʶ ʜʽʡʩʥʽʩʪʶ; 

- ʧʦʢʘʟʘʥʦ, ʱʦ ʬʘʢʪʦʨʠ V3, V6, V10, V12, V19 ʦʜʥʦʟʥʘʯʥʦ ʧʦʚ'ʷʟʘʥʽ ʟʽ 

ʰʚʠʜʢʽʩʪʶ ç1è (17.5 ʩ/ʤ), ʬʘʢʪʦʨʠ V7, V16 ï ʟʽ ʰʚʠʜʢʽʩʪʶ ç2è (7 ʩ/ʤ), ʪʘ 

ʬʘʢʪʦʨʠ V2, V9, V11 ʟʽ ʰʚʠʜʢʽʩʪʶ ç3è (4.375 ʩ/ʤ); 

- ɿ ʪʨʴʦʭ ʚʘʨʽʘʥʪʽʚ ʰʚʠʜʢʦʩʪʝʡ ʩʧʽʚʧʘʣʠ ʰʚʠʜʢʦʩʪʽ ç1è ʪʘ ç3è ʧʽʜ ʯʘʩ 

ʪʝʩʪʫʚʘʥʥʷ ʥʘ ʧʽʜʜʦʩʣʽʜʥʦʤʫ ˉ5. 

 

ʇʦʢʘʟʘʥʦ ʧʦʜʽʙʥʽʩʪʴ ʨʦʟʧʦʜʽʣʽʚ ʢʦʝʬʽʮʽʻʥʪʽʚ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʦʪʨʠʤʘʥʠʭ ʟʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʽʟʫ ʝʣʝʢʪʨʦʝʥʮʝʬʘʣʦʛʨʘʤ ʧʽʜʜʦʩʣʽʜʥʠʭ, ʜʣʷ 

ʷʢʠʭ ʰʚʠʜʢʽʩʪʴ ʥʘʧʨʷʤʢʫ ʨʦʟʛʣʷʜʫ ʤʘʣʘ ʪʨʠ ʟʥʘʯʝʥʥʷ: 

çʐʚʠʜʢʽʩʪʴ 1è (2 ʩʝʢ. ʟʘʧʠʩʫ) - ʩʪʘʥʦʚʠʪʴ 17.5 ʩʘʥʪʠʤʝʪʨʽʚ ʥʘ ʩʝʢʫʥʜʫ; 

çʐʚʠʜʢʽʩʪʴ 2è (5 ʩʝʢ. ʟʘʧʠʩʫ) - ʩʪʘʥʦʚʠʪʴ 7 ʩʘʥʪʠʤʝʪʨʽʚ ʥʘ ʩʝʢʫʥʜʫ; 

çʐʚʠʜʢʽʩʪʴ 3è (8 ʩʝʢ. ʟʘʧʠʩʫ) - ʩʪʘʥʦʚʠʪʴ 4.375 ʩʘʥʪʠʤʝʪʨʽʚ ʥʘ ʩʝʢʫʥʜʫ; ʱʦ 

ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ, ʜʝ ʤʽʥʽʤʘʣʴʥʝ 

ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʢʦʨʝʣʷʮʽʾ 0.96, ʘ ʤʘʢʩʠʤʘʣʴʥʝ - 0.99. 

 

ʅʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʦʞʥʘ ʩʪʚʦʨʠʪʠ ʤʝʪʦʜʠʢʫ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʧʦʛʣʷʜʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʻ 

ʫʥʽʢʘʣʴʥʠʤʠ ʪʽʣʴʢʠ ʜʣʷ ʪʽʻʾ ʯʠ ʽʥʰʦʾ ʟʤʽʥʠ ʰʚʠʜʢʦʩʪʽ ʧʦʛʣʷʜʫ. 

ɼʦʚʝʜʝʥʦ, ʱʦ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʬʘʢʪʦʨʘʤʠ ʨʦʟʧʦʜʽʣʫ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʩʝʨʝʜ ʦʜʥʘʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʨʘʤʢʘʭ ʦʜʥʦʛʦ ʧʽʜʜʦʩʣʽʜʥʦʛʦ 

ʤʘʶʪʴ ʧʦʟʠʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʷʢʽ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʪʝʩʪʫʚʘʥʥʷ ʤʝʪʦʜʫ. 
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ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʨʦʙʽʪ ʟ ʝʣʝʢʪʨʦʝʥʮʝʬʘʣʦʛʨʘʬʦʤ, ʘʥʘʣʽʟʽʚ ɽɽɻ-

ʩʠʛʥʘʣʽʚ ʪʘ ʜʦʩʣʽʜʞʝʥʴ ʨʝʟʫʣʴʪʘʪʽʚ ʮʠʭ ʘʥʘʣʽʟʽʚ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʪʘ 

ʧʝʨʝʚʽʨʝʥʦ ʤʝʪʦʜ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʧʦʛʣʷʜʫ ʣʶʜʠʥʠ. 
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ɼʆɼɸʊʂʀ 

ɼʦʜʘʪʦʢ 1: ʨʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʽʜʜʦʩʣʽʜʥʦʛʦ ˉ1 

ʊʘʙʣʠʮʷ 1: ʨʝʟʫʣʴʪʘʪ ʝʢʩʧʝʨʠʤʝʥʪʫ ˉ1 

МАТРИЦЯ КОМПОНЕНТІВ 

  2 сек 5 сек 8 сек 

V1 0,469 0,508 0,386 

V2 -0,715 -0,466 -0,511 

V3 0,991 0,990 0,959 

V4 -0,993 -0,988 -0,968 

V5 0,985 0,985 0,891 

V6 -0,769 -0,796 -0,554 

V7 0,286 0,235 0,428 

V8 -0,440 -0,531 -0,448 

V9 0,986 0,980 0,920 

V10 -0,906 -0,928 -0,898 

V11 0,240 0,189 0,359 

V12 -0,955 -0,954 -0,928 

V13 0,407 0,412 0,596 

V14 -0,672 -0,789 -0,437 

V15 0,201 0,171 0,352 

V16 0,770 0,928 0,964 

V17 -0,576 -0,646 -0,502 

V18 0,854 0,830 0,599 

V19 0,317 0,300 0,485 
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ʊʘʙʣʠʮʷ 2: ʨʝʟʫʣʴʪʘʪ ʝʢʩʧʝʨʠʤʝʥʪʫ ˉ2 

МАТРИЦЯ КОМПОНЕНТІВ 

  2 сек 5 сек 8 сек 

V1 0,284 0,376 0,334 

V2 -0,299 -0,138 -0,250 

V3 0,825 0,718 0,725 

V4 -0,944 -0,970 -0,957 

V5 0,865 0,764 0,788 

V6 -0,894 -0,671 -0,784 

V7 0,503 0,376 0,336 

V8 -0,394 -0,582 -0,616 

V9 0,880 0,925 0,922 

V10 -0,875 -0,890 -0,914 

V11 0,453 0,332 0,282 

V12 -0,897 -0,940 -0,944 

V13 0,639 0,536 0,491 

V14 -0,389 -0,743 -0,561 

V15 0,438 0,317 0,262 

V16 0,917 0,971 0,970 

V17 -0,507 -0,583 -0,645 

V18 0,852 0,881 0,840 

V19 0,534 0,433 0,385 
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ɼʦʜʘʪʦʢ 2: ʨʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʽʜʜʦʩʣʽʜʥʦʛʦ ˉ2 

ʊʘʙʣʠʮʷ 3: ʨʝʟʫʣʴʪʘʪ ʝʢʩʧʝʨʠʤʝʥʪʫ ˉ3 

МАТРИЦЯ КОМПОНЕНТІВ 

  2 сек 5 сек 8 сек 

V1 0,782 -0,446 -0,626 

V2 0,777 -0,457 -0,634 

V3 0,792 0,910 0,864 

V4 -0,720 0,510 0,234 

V5 0,738 0,905 0,877 

V6 -0,011 0,804 0,181 

V7 0,692 0,892 0,782 

V8 -0,072 0,378 -0,701 

V9 0,794 0,920 0,889 

V10 -0,835 0,854 0,588 

V11 0,586 0,882 0,738 

V12 -0,636 0,796 0,581 

V13 0,596 0,946 0,901 

V14 0,835 0,639 0,472 

V15 0,567 0,898 0,804 

V16 0,831 0,926 0,667 

V17 0,769 0,365 0,704 

V18 0,849 0,977 0,911 

V19 0,596 0,928 0,854 

 

 

 

 

 

 

 

 

 

 

 

 

 



60 

 

ʊʘʙʣʠʮʷ 4: ʨʝʟʫʣʴʪʘʪ ʝʢʩʧʝʨʠʤʝʥʪʫ ˉ4 

МАТРИЦЯ КОМПОНЕНТІВ 

  2 сек 5 сек 8 сек 

V1 -0,707 -0,642 -0,599 

V2 -0,711 -0,647 -0,613 

V3 0,908 0,928 0,918 

V4 0,102 0,125 0,276 

V5 0,895 0,917 0,896 

V6 -0,269 -0,075 -0,482 

V7 0,803 0,853 0,809 

V8 -0,578 -0,411 -0,668 

V9 0,905 0,938 0,915 

V10 0,554 0,568 0,653 

V11 0,781 0,828 0,794 

V12 -0,601 -0,208 0,549 

V13 0,909 0,947 0,929 

V14 0,256 0,268 0,491 

V15 0,832 0,879 0,835 

V16 0,680 0,768 0,924 

V17 0,663 0,581 0,851 

V18 0,919 0,944 0,930 

V19 0,877 0,920 0,885 
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ɼʦʜʘʪʦʢ 3: ʨʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʽʜʜʦʩʣʽʜʥʦʛʦ ˉ3 

ʊʘʙʣʠʮʷ 5: ʨʝʟʫʣʴʪʘʪ ʝʢʩʧʝʨʠʤʝʥʪʫ ˉ5 

МАТРИЦЯ КОМПОНЕНТІВ 

  2 сек 5 сек 8 сек 

V1 0,001 0,104 0,167 

V2 -0,078 0,030 0,104 

V3 0,811 0,851 0,866 

V4 -0,533 -0,633 -0,749 

V5 0,668 0,624 0,568 

V6 0,018 -0,038 -0,101 

V7 0,861 0,899 0,917 

V8 -0,840 -0,878 -0,896 

V9 0,863 0,902 0,918 

V10 0,765 0,717 0,670 

V11 0,581 0,530 0,473 

V12 0,830 0,808 0,812 

V13 0,670 0,625 0,592 

V14 0,865 0,906 0,926 

V15 0,606 0,551 0,498 

V16 -0,753 -0,793 -0,725 

V17 0,112 0,061 -0,160 

V18 -0,746 -0,811 -0,800 

V19 0,824 0,770 0,751 
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ʊʘʙʣʠʮʷ 6: ʨʝʟʫʣʴʪʘʪ ʝʢʩʧʝʨʠʤʝʥʪʫ ˉ6 

МАТРИЦЯ КОМПОНЕНТІВ 

  2 сек 5 сек 8 сек 

V1 0,267 0,319 0,296 

V2 0,209 0,264 0,241 

V3 0,891 0,906 0,895 

V4 -0,742 -0,733 -0,743 

V5 0,510 0,464 0,491 

V6 -0,145 -0,201 -0,184 

V7 0,939 0,955 0,950 

V8 -0,916 -0,927 -0,921 

V9 0,939 0,957 0,951 

V10 0,630 0,585 0,601 

V11 0,427 0,377 0,394 

V12 0,781 0,794 0,804 

V13 0,548 0,540 0,538 

V14 0,948 0,962 0,956 

V15 0,449 0,408 0,420 

V16 -0,806 -0,853 -0,821 

V17 -0,278 -0,369 -0,313 

V18 -0,803 -0,850 -0,834 

V19 0,716 0,705 0,707 
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ɼʦʜʘʪʦʢ 4: ʨʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʽʜʜʦʩʣʽʜʥʦʛʦ ˉ4 

ʊʘʙʣʠʮʷ 7: ʨʝʟʫʣʴʪʘʪ ʝʢʩʧʝʨʠʤʝʥʪʫ ˉ7 

МАТРИЦЯ КОМПОНЕНТІВ 

  2 сек 5 сек 8 сек 

V1 -0,775 -0,779 -0,751 

V2 -0,821 -0,812 -0,808 

V3 0,564 0,580 0,529 

V4 0,908 0,945 0,935 

V5 0,394 0,377 0,412 

V6 0,955 0,950 0,972 

V7 0,542 0,509 0,541 

V8 0,937 0,931 0,963 

V9 0,834 0,638 0,819 

V10 0,963 0,960 0,971 

V11 0,546 0,519 0,549 

V12 0,949 0,950 0,969 

V13 0,968 0,965 0,970 

V14 0,964 0,956 0,962 

V15 0,440 0,410 0,463 

V16 0,963 0,962 0,959 

V17 0,471 0,454 0,404 

V18 0,035 -0,446 -0,153 

V19 -0,525 -0,576 -0,510 
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ʊʘʙʣʠʮʷ 8: ʨʝʟʫʣʴʪʘʪ ʝʢʩʧʝʨʠʤʝʥʪʫ ˉ8 

МАТРИЦЯ КОМПОНЕНТІВ 

  2 сек 5 сек 8 сек 

V1 0,447 -0,585 -0,931 

V2 -0,053 -0,410 -0,751 

V3 0,653 -0,422 0,185 

V4 0,911 0,798 0,286 

V5 -0,711 -0,627 -0,227 

V6 0,870 0,734 0,179 

V7 -0,721 -0,517 0,094 

V8 0,963 0,585 0,943 

V9 0,954 0,678 0,825 

V10 0,965 0,603 0,959 

V11 -0,744 -0,582 -0,011 

V12 0,970 0,733 0,970 

V13 -0,218 -0,524 -0,318 

V14 0,941 0,874 0,429 

V15 -0,729 -0,534 0,061 

V16 0,943 0,899 0,959 

V17 0,964 0,830 0,365 

V18 0,969 0,669 0,981 

V19 0,957 0,657 0,986 
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ɼʦʜʘʪʦʢ 5: ʨʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʽʜʜʦʩʣʽʜʥʦʛʦ ʜʣʷ ʪʝʩʪʫ ˉ5 

ʊʘʙʣʠʮʷ 9: ʨʝʟʫʣʴʪʘʪ ʝʢʩʧʝʨʠʤʝʥʪʫ ˉ9 

МАТРИЦЯ КОМПОНЕНТІВ 

  2 сек 5 сек 8 сек 

V1 0,011 0,830 0,877 

V2 0,024 0,819 0,862 

V3 0,986 0,518 0,503 

V4 0,992 0,519 0,494 

V5 0,976 0,516 0,514 

V6 0,993 0,519 0,498 

V7 -0,050 0,820 0,838 

V8 0,993 0,508 0,504 

V9 -0,066 0,792 0,810 

V10 0,953 0,471 0,431 

V11 0,058 0,847 0,867 

V12 0,967 0,362 0,356 

V13 -0,006 0,804 0,834 

V14 -0,458 -0,072 0,187 

V15 -0,072 0,727 0,784 

V16 0,365 0,670 0,579 

V17 0,991 0,490 0,462 

V18 0,290 0,193 0,351 

V19 0,847 0,588 0,480 
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ʊʘʙʣʠʮʷ 10: ʨʝʟʫʣʴʪʘʪ ʝʢʩʧʝʨʠʤʝʥʪʫ ˉ10 

МАТРИЦЯ КОМПОНЕНТІВ 

  2 сек 5 сек 8 сек 

V1 0,769 0,688 0,000 

V2 0,743 0,670 0,001 

V3 0,253 0,268 0,973 

V4 0,244 0,270 0,984 

V5 0,264 0,266 0,953 

V6 0,248 0,270 0,987 

V7 0,703 0,673 0,002 

V8 0,254 0,258 0,986 

V9 0,656 0,628 0,004 

V10 0,186 0,222 0,908 

V11 0,751 0,718 0,003 

V12 0,127 0,131 0,935 

V13 0,695 0,647 0,345 

V14 0,035 0,005 0,210 

V15 0,615 0,529 0,005 

V16 0,336 0,448 0,133 

V17 0,213 0,240 0,982 

V18 0,124 0,037 0,084 

V19 0,230 0,345 0,718 

 

ɼʦʜʘʪʦʢ 6: ʙʦʢʦʚʝ ʬʦʪʦ ʧʨʠʢʣʘʜʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ 10-20 ʟ 

ʨʦʙʦʪʠ ʂʦʚʪʫʥʘ ʈʫʩʣʘʥʘ ñɽʃɽʂʊʈʆɽʅʎɽʌɸʃʆɻʈɸʌɯʏʅɸ 

ʈɽɭʉʊʈɸʎɯʗ ʈʋʍʆɺʆɰ ɸʂʊʀɺʅʆʉʊɯ ʇɸʎɯɭʅʊɸò. 

 


