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ɸʅʆʊɸʎɯʗ 

ɯʚʯʝʥʢʦ ɺ. ʖ. ʌʦʨʤʫʚʘʥʥʷ ʪʝʭʥʽʢʠ ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ ʫ 

ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʠ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʬʽʣʦʩʦʬʽʾ ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 

017 ʌʽʟʠʯʥʘ ʢʫʣʴʪʫʨʘ ʽ ʩʧʦʨʪ. ï ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʬʽʟʠʯʥʦʛʦ 

ʚʠʭʦʚʘʥʥʷ ʽ ʩʧʦʨʪʫ ʋʢʨʘʾʥʠ, ʂʠʾʚ, 2026. 

ɼʠʩʝʨʪʘʮʽʶ ʧʨʠʩʚʷʯʝʥʦ ʪʝʦʨʝʪʠʯʥʦʤʫ ʫʟʘʛʘʣʴʥʝʥʥʶ ʪʘ ʧʨʘʢʪʠʯʥʦʤʫ 

ʨʦʟʚôʷʟʘʥʥʶ ʧʨʦʙʣʝʤʠ ʬʦʨʤʫʚʘʥʥʷ ʪʝʭʥʽʢʠ ʧʝʨʝʤʽʱʝʥʥʷ ʧʽʜ ʯʘʩ ʧʨʘʢʪʠʯʥʦʾ 

ʩʪʨʽʣʴʙʠ ʩʧʦʨʪʩʤʝʥʽʚ ʟ ʧʽʩʪʦʣʝʪʫ ʫ ʨʫʩʽ. 

ʈʦʟʛʣʷʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʟʘʨʦʜʞʝʥʥʷ ʽ ʩʪʘʥʦʚʣʝʥʥʷ, ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ 

ʷʢ ʚʠʜʫ ʩʧʦʨʪʫ ʧʝʨʝʜʙʘʯʘʻ ʽʩʪʦʨʠʯʥʠʡ ʽ ʙʘʛʘʪʦʚʠʤʽʨʥʠʡ ʧʦʛʣʷʜ ʥʘ ʜʘʥʝ 

ʷʚʠʱʝ, ʥʘ ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʥʴʦʤʫ ʟʤʽʥʠ, ʥʘ ʚʣʘʩʪʠʚʽ ʡʦʤʫ ʩʚʽʪʦʛʣʷʜʥʽ ʽʜʝʾ. 

ɿʘ ʜʘʥʠʤʠ ʥʘʫʢʦʚʦʾ ʩʧʽʣʴʥʦʪʠ, ʧʨʘʢʪʠʯʥʘ ʩʪʨʽʣʴʙʘ ʽʩʪʦʨʠʯʥʦ ʩʢʣʘʣʘʩʷ, 

ʥʘʩʘʤʧʝʨʝʜ, ʷʢ ʟʤʘʛʘʣʴʥʘ ʜʽʷʣʴʥʽʩʪʴ ʽ ʩʧʝʮʠʬʽʯʥʘ ʩʧʦʨʪʠʚʥʦ-ʩʪʨʽʣʝʮʴʢʘ 

ʧʽʜʛʦʪʦʚʢʘ ʜʦ ʥʝʾ, ʷʢ ʩʧʦʩʽʙ ʟʽʩʪʘʚʣʝʥʥʷ, ʧʦʨʽʚʥʷʥʥʷ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʩʪʨʽʣʝʮʴʢʠʭ ʟʜʽʙʥʦʩʪʝʡ ʣʶʜʠʥʠ ʚ ʫʤʦʚʘʭ, ʥʘʙʣʠʞʝʥʠʭ ʜʦ ʙʦʡʦʚʠʭ. 

ʆʜʥʦʯʘʩʥʦ, ʧʨʘʢʪʠʯʥʘ ʩʪʨʽʣʴʙʘ, ʩʬʦʨʤʫʚʘʣʘʩʷ ʷʢ ʧʨʠʢʣʘʜʥʘ ʜʠʩʮʠʧʣʽʥʘ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʫ ʧʽʜʛʦʪʦʚʢʫ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ ʽ 

ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʩʠʣʦʚʠʭ ʩʪʨʫʢʪʫʨ, ʦʩʦʙʣʠʚʦ ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. 

ɿ ʦʛʣʷʜʫ ʥʘ ʚʠʱʝʚʠʢʣʘʜʝʥʝ ʤʝʪʘ ʧʨʦʧʦʥʦʚʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ 

ʚ ʪʝʦʨʝʪʠʯʥʦʤʫ ʦʙˇʨʫʥʪʫʚʘʥʥʽ ʪʘ ʨʦʟʨʦʙʣʝʥʥʽ ʪʝʭʥʦʣʦʛʽʾ ʬʦʨʤʫʚʘʥʥʷ ʪʝʭʥʽʢʠ 

ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʠ ʟ 

ʧʽʩʪʦʣʝʪʫ ʫ ʨʫʩʽ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʜʠʩʝʨʪʘʮʽʾ  ʧʝʨʝʜʙʘʯʝʥʦ ʚʠʢʦʥʘʥʥʷ ʪʘʢʠʭ 

ʟʘʚʜʘʥʴ: 

1. ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʽ ʤʝʨʝʞʽ Internet 

ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʧʽʜʭʦʜʠ ʱʦʜʦ ʬʦʨʤʫʚʘʥʥʷ ʪʝʭʥʽʢʠ ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ, 

ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʠ ʟ ʧʽʩʪʦʣʝʪʫ ʫ ʨʫʩʽ. 

2. ɺʠʚʯʠʪʠ ʙʽʦʢʽʥʝʤʘʪʠʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʝʭʥʽʢʠ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ 

ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ  ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʠ ʟ 
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ʧʽʩʪʦʣʝʪʫ ʫ ʨʫʩʽ. 

3. ɸʨʛʫʤʝʥʪʫʚʘʪʠ ʪʘ ʨʦʟʨʦʙʠʪʠ ʩʪʨʫʢʪʫʨʫ ʽ ʟʤʽʩʪ ʪʝʭʥʦʣʦʛʽʾ 

ʬʦʨʤʫʚʘʥʥʷ ʪʝʭʥʽʢʠ ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ 

ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʠ ʟ ʧʽʩʪʦʣʝʪʫ. 

4. ʆʮʽʥʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʦʙʽʚ ʽ ʤʝʪʦʜʽʚ ʘʚʪʦʨʩʴʢʦʾ ʪʝʭʥʦʣʦʛʽʾ 

ʬʦʨʤʫʚʘʥʥʷ ʪʝʭʥʽʢʠ ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ 

ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʠ ʟ ʧʽʩʪʦʣʝʪʫ ʫ ʨʫʩʽ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʠʡ ʧʨʦʮʝʩ ʩʧʦʨʪʩʤʝʥʚ̔, ʷʢ̔ 

ʩʧʝʮʘ̔ʣ̔ʟʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʯʥʡ̔ ʩʪʨ̔ʣʴʙʠ ʟ ʧ̔ʩʪʦʣʝʪʫ ʫ ʨʫʩʽ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʪʝʭʥʦʣʦʛʽʷ ʬʦʨʤʫʚʘʥʥʷ ʪʝʭʥʽʢʠ ʧʝʨʝʤʽʱʝʥʥʷ 

ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʠ ʟ ʧʽʩʪʦʣʝʪʫ ʫ ʨʫʩʽ. 

ʄʝʪʘ ʪʘ ʟʘʚʜʘʥʥʷ ʜʠʩʝʨʪʘʮʽʾ ʟʫʤʦʚʠʣʘ ʧʦʪʨʝʙʫ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢ: ʘʥʘʣʽʟ ʡ ʫʟʘʛʘʣʴʥʝʥʥʷ 

ʩʧʝʮʽʘʣʴʥʦʾ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ, ʤʝʨʝʞʽ Internet (ʜʣʷ ʚʠʚʯʝʥʥʷ ʡ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʭʽʜʥʠʭ ʧʦʣʦʞʝʥʴ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʟʥʘʯʝʥʥʷ ʡʦʛʦ 

ʧʨʦʙʣʝʤʥʦʛʦ ʧʦʣʷ); ʝʤʧʽʨʠʯʥʠʡ ʨʽʚʝʥʴ ʜʦʩʣʽʜʞʝʥʴ: ʧʝʜʘʛʦʛʽʯʥʝ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʫ ʭʦʜʽ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʜʝ ʚʽʜʚʽʜʘʥʦ ʙʽʣʴʰʝ, ʥʽʞ 

100 ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʠʭ ʟʘʥʷʪʴ ʟ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʠ ʟ ʧʽʩʪʦʣʝʪʫ ʫ ʨʫʩʽ 

ʥʘ ʙʘʟʽ ʢʣʫʙʽʚ ʌʝʜʝʨʘʮʽʾ ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ ʋʢʨʘʡʥʠ, ʧʝʜʘʛʦʛʽʯʥʠʡ 

ʝʢʩʧʝʨʠʤʝʥʪ ï ʢʦʥʩʪʘʪʫʚʘʣʴʥʠʡ ʪʘ ʬʦʨʤʫʚʘʣʴʥʠʡ; ʤʝʪʦʜʠ ʨʝʻʩʪʨʘʮʽʾ ʪʘ 

ʘʥʘʣʽʟʫ ʨʫʭʽʚ ʩʧʦʨʪʩʤʝʥʘ 3D ʨʝʻʩʪʨʘʮʽʷ ʨʫʭʽʚ ʣʶʜʠʥʠ çQualisys Motion 

Captureè; ʢʚʘʣʽʤʝʪʨʽʷ ï ʤʝʪʦʜ ʝʢʩʧʝʨʪʥʠʭ ʦʮʽʥʦʢ. ʋ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʤʝʪʦʜʠ ʦʧʠʩʦʚʦʾ ʩʪʘʪʠʩʪʠʢʠ, ʜʠʩʧʝʨʩʽʡʥʠʡ ʘʥʘʣʽʟ 

ANOVA (Analysis of variation). ʉʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ 

ʟʜʽʡʩʥʶʚʘʣʘʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧôʶʪʝʨʥʠʭ ʧʨʦʛʨʘʤ MS Excel ʪʘ Statistica 

10.0 (USA, Stat Soft). 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʜʝʪʝʨʤʽʥʦʚʘʥʘ ʪʠʤ, ʱʦ ʫʧʝʨʰʝ 

ʟ ʧô̫ ʪʠ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʩʧʦʩʦʙʽʚ ʧʝʨʝʤʽʱʝʥʥʷ (çɿʚʠʯʘʡʥʠʡè ʢʨʦʢ, çʍ-

ʧʦʜʽʙʥʠʡè ʢʨʦʢ; çʃʠʞʥʠʡè ʢʨʦʢ; çʃ̔ ʥʽʡʥʠʡè ʢʨʦʢ; çʅʠʟʴʢʝè ʧʝʨʝʤʽʱʝʥʥʷ) 

ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ ʫ ʨʫʩʽ, ʚʠʟʥʘʯʝʥʦ ʦʧʪʠʤʘʣʴʥʠʡ ʩʧʦʩʽʙ ʧʝʨʝʤʽʱʝʥʥʷ ʩʪʨʽʣʢʘ; 
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ʫʧʝʨʰʝ ʚʠʟʥʘʯʝʥʽ ʚʽʜʤʽʥʠ ʙʽʦʢʽʥʝʤʘʪʠʯʥʽ ʨʠʩʠ ʪʝʭʥʽʢʠ çʍ-ʧʦʜʽʙʥʦʛʦè ʢʨʦʢʫ, 

çʃʠʞʥʦʛʦè ʢʨʦʢʫ, çʃʽʥʽʡʥʦʛʦè ʢʨʦʢʫ; çʅʠʟʴʢʦʛʦè ʧʝʨʝʤʽʱʝʥʥʷ; 

çɿʚʠʯʘʡʥʦʛʦè ʢʨʦʢʫ ʩʪʨʽʣʢʘ  ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ ʟ ʧʽʩʪʦʣʝʪʫ ʫ ʨʫʩʫ;  ʫʧʝʨʰʝ ʥʘ 

ʦʩʥʦʚʽ ʚʠʟʥʘʯʝʥʠʭ ʙʽʦʢʽʥʝʤʘʪʠʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʝʭʥʽʢʠ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ 

ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ  ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʠ ʟ 

ʧʽʩʪʦʣʝʪʫ ʫ ʨʫʩʽ  ʦʙˇʨʫʥʪʦʚʘʥʘ ʘʚʪʦʨʩʴʢʘ ʪʝʭʥʦʣʦʛʽʷ ʷʢʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ 

ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʫ ʪʝʭʥʽʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʽʚ. 

ɺʽʜʤʠʚʥʠʤʠ ʨʠʩʘʤʠ ʷʢʦʾ ʻ: ʤʝʪʘ, ʟʘʚʜʘʥʥʷ, ʢʦʥʮʝʧʪʫʘʣʴʥʠʡ,  ʟʤʽʩʪʦʚʠʡ ʪʘ 

ʦʮʽʥʦʯʥʘ-ʨʝʟʫʣʴʪʘʪʠʚʥʠʡ ʢʦʥʮʝʧʪʠ, ʤʦʜʝʣʽ çʪʨʝʥʫʚʘʥʥʷ ʙʝʟ ʧʘʪʨʦʥʽʚè 

(ʭʦʣʦʩʪʦʛʦ ʪʨʝʥʫʚʘʥʷ), ʢʦʤʧʣʝʢʩ ʚʧʨʘʚ çʪʨʠʢʫʪʥʠʢʦʚʠʡ ʣʘʙʽʨʠʥʪè, ʢʦʤʧʣʝʢʩ 

ʚʧʨʘʚ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʧʦʨʫʰʝʥʴ ʦʧʦʨʥʦ-ʨʝʩʦʨʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʪʦʧʠ. ʇʽʜ 

ʯʘʩ ʪʨʝʥʫʚʘʥʥʷ ʚ çʪʨʠʢʫʪʥʠʢʦʚʦʤʫ ʣʘʙʽʨʠʥʪʽè ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʽʩʪʦʣʝʪ ʟ 

ʣʘʟʝʨʥʦʶ ʮʽʣʝʚʢʘʟʽʚʢʦʶ ʨʽʟʥʠʭ ʢʦʣʴʦʨʽʚ (çSIRTè), ʘ ʪʘʢʦʞ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʤʽʰʝʥʽ ʧʦʧʝʨʠ, ʩʚʽʥʛʝʨʠ, ʪʘʨʽʣʢʠ çʯʝʙʫʨʘʰʢʠè ʪʦʱʦ, ʤʦʞʫʪʴ ʚʚʦʜʠʪʠʩʷ 

ʩʪʽʥʢʠ, ʚʽʢʥʘ, ʫʢʨʠʪʪʷ ʪʦʱʦ; ʧʽʜʪʚʝʨʜʞʝʥʦ ʜʘʥʽ  ʱʦʜʦ ʜʦʮʽʣʴʥʦʩʪʽ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʧʪʠʢʦ-ʝʣʝʢʪʨʦʥʥʠʭ ʩʠʩʪʝʤ ʨʝʻʩʪʨʘʮʽʾ ʽ ʘʥʘʣʽʟʫ ʨʫʭʽʚ 

ʩʧʦʨʪʩʤʝʥʽʚ ʫ ʧʨʘʢʪʠʮʽ ʩʧʦʨʪʫ; ʨʦʟʰʠʨʝʥʦ ʡ ʜʦʧʦʚʥʝʥʦ ʽʥʬʦʨʤʘʮʽʡʥʫ ʙʘʟʫ 

ʜʘʥʠʭ ʱʦʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʢʚʘʣʽʤʝʪʨʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʩʧʦʩʦʙʫ ʧʝʨʝʤʽʱʝʥʥʷ ʩʪʨʽʣʢʘ ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ ʫ ʨʫʩʽ. 

ʇʨʘʢʪʠʯʥʘ ʟʥʘʯʫʱʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʠʤ, ʱʦ 

ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʪʝʭʥʦʣʦʛʽʷ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʪʨʝʥʝʨʘʤʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʧʨʦʮʝʩʫ ʪʝʭʥʽʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ  ʧʨʘʢʪʠʯʥʽʡ 

ʩʪʨʽʣʴʙʠ ʟ ʧʽʩʪʦʣʝʪʫ ʫ ʨʫʩʽ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʨʦʚʘʜʞʝʥʽ ʚ 

ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʠʡ ʧʨʦʮʝʩ ʢʣʫʙʽʚ ʌʝʜʝʨʘʮʽʾ ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ 

ʋʢʨʘʡʥʠ ʪʘ ʚ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ɿɺʆ. 

ʇʝʨʝʜʙʘʯʝʥʠʡ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʢʦʥʩʪʘʪʫʚʘʣʴʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ ʨʦʟʢʨʠʚ 

ʦʯʝʚʠʜʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʨʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʪʥʦʾ ʦʮʽʥʢʠ ʩʧʦʩʦʙʽʚ ʧʝʨʝʤʽʱʝʥʥʷ 

ʩʪʨʽʣʢʘ ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ ʫ ʨʫʩʫ ʥʘʩʪʫʧʥʽ (ʟʘ ʨʽʚʥʷʤʠ ʥʘʡʙʽʣʴʰʦʾ 

ʦʧʪʠʤʘʣʴʥʦʩʪʽ): 1. ï  çʍ-ʧʦʜʽʙʥʠʡè ʢʨʦʢ; 2 ï çʃʠʞʥʠʡè ʢʨʦʢ; 3 ï çʃʽʥʽʡʥʠʡè 

ʢʨʦʢ; 4 ï çʅʠʟʴʢʝè ʧʝʨʝʤʽʱʝʥʥʷ; 5 ï çɿʚʠʯʘʡʥʠʡè ʢʨʦʢ. ʆʩʢʽʣʴʢʠ ʝʤʧʽʨʠʯʥʝ 



5 
 

ʟʥʘʯʝʥʥʷ ɢ2-ʢʨʠʪʝʨʽʶ ʇʽʨʩʦʥʘ ʙʽʣʴʰʝ ʢʨʠʪʠʯʥʦʛʦ (67,2 > 13,3,) ʨʦʙʠʤʦ 

ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝ, ʱʦ ʢʦʝʬʽʮʽʻʥʪ ʢʦʥʢʦʨʜʘʮʽʾ ʂʝʥʜʘʣʣʘ W = 0,84 ʟʥʘʯʫʱʠʡ ï 

ʝʢʩʧʝʨʪʠʟʘ ʚʽʜʙʫʣʘʩʷ, ʜʫʤʢʠ ʝʢʩʧʝʨʪʽʚ ʫʟʛʦʜʞʝʥʽ ʥʘ ʨʽʚʥʽ ʨ = 0,01.  

ʆʩʢʽʣʴʢʠ ʬʘʟʦʚʘ ʩʪʨʫʢʪʫʨʘ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʩʧʦʩʦʙʽʚ ʧʝʨʝʤʽʱʝʥʥʷ ʧʽʜ 

ʯʘʩ ʩʪʨʽʣʴʙʠ ʫ ʨʫʩʽ ʧʦʚʥʽʩʪʶ ʚʽʜʧʦʚʽʜʘʻ ʩʪʨʫʢʪʫʨʽ ʭʦʜʴʙʠ ʣʶʜʠʥʠ, ʚʽʜʧʦʚʽʜʥʽ 

ʢʫʪʦʚʽ ʧʦʢʘʟʥʠʢʠ ʚʠʟʥʘʯʘʣʠʩʴ ʥʘʤʠ ʫ ʪʘʢʽ ʤʦʤʝʥʪʠ ʯʘʩʫ: ʚʽʜʨʠʚ ʣʽʚʦʾ ʥʦʛʠ ʚʽʜ 

ʦʧʦʨʠ; ʤʦʤʝʥʪ ʚʝʨʪʠʢʘʣʽ; ʧʦʩʪʘʥʦʚʢʘ ʣʽʚʦʾ ʥʦʛʠ ʥʘ ʦʧʦʨʫ; ʚʽʜʨʠʚ ʧʨʘʚʦʾ ʥʦʛʠ 

ʚʽʜ ʦʧʦʨʠ; ʤʦʤʝʥʪ ʚʝʨʪʠʢʘʣʽ; ʧʦʩʪʘʥʦʚʢʘ ʧʨʘʚʦʾ ʥʦʛʠ ʥʘ ʦʧʦʨʫ. ɼʦ ʟʘʛʘʣʴʥʠʭ 

ʦʟʥʘʢ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʩʧʦʩʽʙ ʧʝʨʝʤʽʱʝʥʥʷ çɿʚʠʯʘʡʥʠʡè ʢʨʦʢ, ʩʣʽʜ 

ʚʽʜʥʝʩʪʠ ʜʝʱʦ ʟʤʝʥʰʝʥʫ ʘʤʧʣʽʪʫʜʫ ʨʫʭʫ ʚ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʩʫʛʣʦʙʽ. ʎʝʡ ʬʘʢʪ 

ʥʘʡʙʽʣʴʰ ʷʚʥʦ ʚʽʜʩʣʽʜʢʦʚʫʻʪʴʩʷ, ʟʦʢʨʝʤʘ, ʚ ʤʦʤʝʥʪ ʧʦʩʪʘʥʦʚʢʠ ʧʨʘʚʦʾ ʥʦʛʠ 

ʥʘ ʦʧʦʨʫ, ʜʝ ʢʫʪ ʫ ʣʽʚʦʤʫ ʢʫʣʴʰʦʚʦʤʫ ʩʫʛʣʦʙʦʚʽ ʩʢʣʘʜʘʻ ʣʠʰʝ =173,14Á      

(S = 5,37), ʘʥʘʣʦʛʽʯʥʝ ʷʚʠʱʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʤʦʤʝʥʪ ʧʦʩʪʘʥʦʚʢʠ ʣʽʚʦʾ ʥʦʛʠ 

ʥʘ ʦʧʦʨʫ ʜʣʷ ʧʨʘʚʦʛʦ ʢʫʣʴʰʦʚʦʛʦ ʩʫʛʣʦʙʫ ï ʩʪʝʛʥʦ (ʣʽʚʝ ʪʘ ʧʨʘʚʝ) ʫ ʟʘʟʥʘʯʝʥʽ 

ʤʦʤʝʥʪʠ ʯʘʩʫ ʥʝ ʚʽʜʚʝʜʝʥʦ ʥʘʟʘʜ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʪʫʣʫʙʘ, ʱʦ ʻ 

ʭʘʨʘʢʪʝʨʥʠʤ ʜʣʷ ʟʚʠʯʘʡʥʦʾ ʭʦʜʴʙʠ ʣʶʜʠʥʠ. ʍʘʨʘʢʪʝʨʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ 

çʃʽʥʽʡʥʦʛʦè ʧʝʨʝʤʽʱʝʥʥʷ ʻ ʚʠʢʦʥʘʥʥʷ ʢʨʦʢʽʚ ʩ ʧʦʩʪʘʥʦʚʢʦʶ ʩʪʦʧ ʫʟʜʦʚʞ 

ʫʤʦʚʥʦʾ ʣʽʥʽʾ (ʟʘ ʧʨʠʥʮʠʧʦʤ ʬʽʟʠʯʥʦʾ ʚʧʨʘʚʠ çʭʦʜʽʥʥʷ ʧʦ ʢʘʥʘʪʫè). ʇʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʮʴʦʛʦ ʩʧʦʩʦʙʫ ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʠ ʟʥʘʯʥʦ ʟʤʝʥʰʫʶʪʴ 

ʘʤʧʣʽʪʫʜʫ ʢʫʪʦʚʠʭ ʧʝʨʝʤʽʱʝʥʴ ʫ ʢʫʣʴʰʦʚʠʭ ʪʘ ʢʦʣʽʥʥʠʭ ʩʫʛʣʦʙʘʭ. 

ʅʘʧʨʠʢʣʘʜ, ʫ ʤʦʤʝʥʪ ʚʝʨʪʠʢʘʣʽ ʧʨʠ ʣʽʚʽʡ ʦʧʦʨʥʽʡ ʥʦʟʽ, ʢʫʪ ʫ ʣʽʚʦʤʫ 

ʢʫʣʴʰʦʚʦʤʫ ʩʫʛʣʦʙʽ ʩʢʣʘʜʘʻ = 123,85Á (S = 3,96), ʧʨʠ ʧʨʘʚʽʡ ʦʧʦʨʥʽʡ ʥʦʟʽ 

ʢʫʪʦʚʠʡ ʧʦʢʘʟʥʠʢ ʫ ʧʨʘʚʦʤʫ ʢʫʣʴʰʦʚʦʤʫ ʩʫʛʣʦʙʽ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ = 

120,48Á (S = 4,98).  

ʅʘʡʙʽʣʴʰʦʶ ʚʽʜʤʽʥʥʦʶ ʨʠʩʦʶ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʩʧʦʩʦʙʫ çʃʠʞʥʠʡè ʢʨʦʢ 

ʻ ʪʝ, ʱʦ ʩʧʦʨʪʩʤʝʥʠ ʟʜʽʡʩʥʶʶʪʴ ʢʦʞʝʥ ʢʨʦʢ ʟʘ ʧʨʠʥʮʠʧʦʤ ʢʣʘʩʠʯʥʦʛʦ 

ʣʠʞʥʦʛʦ ʭʦʜʫ, ʘʣʝ, ʟʚʠʯʘʡʥʦ, ʟ ʥʝʟʥʘʯʥʠʤ ʚʽʜʨʠʚʦʤ ʚʽʜ ʦʧʦʨʠ ʢʦʞʥʦʾ 

ʢʽʥʮʽʚʢʠ. ʊʝʭʥʽʢʘ ʚʠʢʦʥʘʥʥʷ çʃʠʞʥʦʛʦè ʧʝʨʝʤʽʱʝʥʥʷ ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ 

ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʚʝʨʪʠʢʘʣʴʥʽ ʢʦʣʠʚʘʥʥʷ ʪʽʣʘ ʪʘ, ʚʽʜʧʦʚʽʜʥʦ, ʚʝʨʭʥʽʭ 

ʢʽʥʮʽʚʦʢ. ɸʥʘʣʽʟ ʢʫʪʦʚʠʭ ʧʝʨʝʤʽʱʝʥʴ ʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʫʛʣʦʙʘʭ ʥʠʞʥʽʭ 

x

x

x
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ʢʽʥʮʽʚʦʢ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʩʧʦʨʪʩʤʝʥʠ, ʷʢ ʽ ʫ ʧʦʧʝʨʝʜʥʴʦʤʫ ʩʧʦʩʦʙʽ 

ʧʝʨʝʤʽʱʝʥʥʷ, ʨʫʭʘʶʪʴʩʷ ʥʘ ʥʘʧʽʚʟʽʛʥʫʪʠʭ ʢʽʥʮʽʚʢʘʭ ʟ ʧʝʚʥʠʤ ʥʘʭʠʣʦʤ 

ʪʫʣʫʙʘ. ʅʘʡʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʢʫʪʦʚʠʭ ʧʝʨʝʤʽʱʝʥʴ ʧʨʘʚʦʾ ʙʽʦʧʘʨʠ ʪʫʣʫʙ-ʩʪʝʛʥʦ 

ʟʘʬʽʢʩʦʚʘʥʦ ʫ ʤʦʤʝʥʪ ʚʽʜʨʠʚʫ ʧʨʘʚʦʾ ʥʦʛʠ ʚʽʜ ʦʧʦʨʠ, ʷʢʠʡ ʩʪʘʥʦʚʠʪʴ              

= 140,87Á (S = 4,85).  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ çʍ-ʧʦʜʽʙʥʦʤʫè ʧʝʨʝʤʽʱʝʥʥʽ ʩʧʦʨʪʩʤʝʥʽʚ ʫ 

ʧʨʦʮʝʩʽ ʩʪʨʽʣʴʙʠ ʟ ʧʽʩʪʦʣʝʪʫ ʫ ʧʨʘʚʦʤʫ ʢʫʣʴʰʦʚʦʤʫ ʩʫʛʣʦʙʦʚʽ ʥʘʡʙʽʣʴʰʽ 

ʟʥʘʯʝʥʥʷ ʢʫʪʦʚʠʭ ʧʝʨʝʤʽʱʝʥʴ ʟʘʬʽʢʩʦʚʘʥʽ ʫ ʤʦʤʝʥʪ ʚʽʜʨʠʚʫ ʧʨʘʚʦʾ ʥʦʛʠ ʚʽʜ 

ʦʧʦʨʠ, ʷʢʽ ʩʢʣʘʜʘʶʪʴ =140,54Á (S = 4,06). ɼʣʷ ʣʽʚʦʛʦ ʢʫʣʴʰʦʚʦʛʦ ʩʫʛʣʦʙʫ ʮʽ 

ʟʥʘʯʝʥʥʷ ʙʫʣʠ ʚ ʤʝʞʘʭ =136,60Á (S = 4,39) ʫ ʤʦʤʝʥʪ ʚʽʜʨʠʚʫ ʣʽʚʦʾ ʥʦʛʠ ʚʽʜ 

ʦʧʦʨʠ. ʅʘʡʤʝʥʰʽ ʞ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʢʫʪʦʚʠʭ ʧʝʨʝʤʽʱʝʥʴ ʢʫʣʴʰʦʚʠʭ 

ʩʫʛʣʦʙʽʚ ʩʢʣʘʣʠ: ʜʣʷ ʧʨʘʚʦʛʦ =115,82Á (S = 3,12) ʫ ʤʦʤʝʥʪ ʚʽʜʨʠʚʫ ʣʽʚʦʾ 

ʥʦʛʠ ʚʽʜ ʦʧʦʨʠ, ʘ ʜʣʷ ʣʽʚʦʛʦ ï =117,08Á (S = 2,16) ʫ ʤʦʤʝʥʪ ʚʽʜʨʠʚʫ ʧʨʘʚʦʾ 

ʥʦʛʠ ʚʽʜ ʦʧʦʨʠ.  

ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʨʠ çʅʠʟʴʢʦʤʫè ʧʝʨʝʤʽʱʝʥʽ ʩʧʦʨʪʩʤʝʥʽʚ ʫ 

ʧʨʦʮʝʩʽ ʩʪʨʽʣʴʙʠ ʟ ʧʽʩʪʦʣʝʪʫ ʥʘʡʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʢʫʪʦʚʠʭ ʧʝʨʝʤʽʱʝʥʴ ʜʣʷ 

ʧʨʘʚʦʛʦ ʢʫʣʴʰʦʚʦʛʦ ʩʫʛʣʦʙʫ ʟʘʬʽʢʩʦʚʘʥʦ ʚ ʤʦʤʝʥʪ ʚʽʜʨʠʚʫ ʧʨʘʚʦʾ ʥʦʛʠ ʚʽʜ 

ʦʧʦʨʫ ï = 138,47Á (S = 4,54), ʥʘʡʤʝʥʰʽ ʧʨʠ ʮʴʦʤʫ ʩʢʣʘʣʠ ʚ ʤʝʞʘʭ                 

= 116,42Á (S = 3,97) ʫ ʤʦʤʝʥʪ ʚʝʨʪʠʢʘʣʽ (ʧʨʠ ʣʽʚʽʡ ʦʧʦʨʥʽʡ ʥʦʟʽ). ɼʣʷ ʣʽʚʦʛʦ 

ʢʫʣʴʰʦʚʦʛʦ ʩʫʛʣʦʙʘ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʪʘʢʽ ʟʥʘʯʝʥʥʷ ʢʫʪʦʚʠʭ ʧʝʨʝʤʽʱʝʥʴ, ʘ 

ʩʘʤʝ: ʥʘʡʙʽʣʴʰʽ ʟ ʥʠʭ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʫ ʤʦʤʝʥʪ ʚʽʜʨʠʚʫ ʣʽʚʦʾ ʥʦʛʠ ʚʽʜ ʦʧʦʨʠ     

( =140,87Á (S = 4,48)), ʘ ʥʘʡʤʝʥʰʽ ʟʘʬʽʢʩʦʚʘʥʽ ʫ ʤʦʤʝʥʪ ʚʝʨʪʠʢʘʣʽ ʧʨʠ 

ʧʨʘʚʽʡ ʦʧʦʨʥʽ ʥʦʟʽ ( =118,90Á (S = 3,58)). ʉʣʽʜ ʪʘʢʦʞ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʥʘʭʠʣ 

ʪʫʣʫʙʘ ʚ ʦʢʨʝʤʽ ʤʦʤʝʥʪʠ ʯʘʩʫ ʙʫʚ ʯʠ ʥʝ ʥʘʡʙʽʣʴʰʠʤ ʩʝʨʝʜ ʫʩʽʭ ʩʧʦʩʦʙʽʚ 

ʧʝʨʝʤʽʱʝʥʥʷ, ʱʦ ʘʥʘʣʽʟʫʶʪʴʩʷ ʥʘʤʠ. ʊʘʢ, ʫ ʤʦʤʝʥʪ ʚʽʜʨʠʚʫ ʣʽʚʦʾ ʥʦʛʠ ʚʽʜ 

ʦʧʦʨʠ ʟʘʟʥʘʯʝʥʠʡ ʢʫʪʦʚʠʡ ʧʦʢʘʟʥʠʢ ʩʢʣʘʜʘʻ ʚ ʤʝʞʘʭ = 8,82Á (S = 0,38); ʫ 

ʤʦʤʝʥʪ ʚʝʨʪʠʢʘʣʽ ï = 9,37Á (S = 0,61); ʫ ʤʦʤʝʥʪ ʧʦʩʪʘʥʦʚʢʠ ʣʽʚʦʾ ʥʦʛʠ ʥʘ 

ʦʧʦʨʫ ï = 8,4Á (S = 0,56); ʫ ʤʦʤʝʥʪ ʚʽʜʨʠʚʫ ʧʨʘʚʦʾ ʥʦʛʠ ʚʽʜ ʦʧʦʨʠ ï = 

8,02Á (S = 0,54); ʫ ʤʦʤʝʥʪ ʚʝʨʪʠʢʘʣʽ ï = 7,47Á (S = 0,39); ʫ ʤʦʤʝʥʪ 

ʧʦʩʪʘʥʦʚʢʠ ʧʨʘʚʦʾ ʥʦʛʠ ʥʘ ʦʧʦʨʫ ï = 6,95Á (S = 0,41). 
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ɼʦʮʽʣʴʥʦ ʥʘʛʦʣʦʩʠʪʠ, ʱʦ ʢʦʞʝʥ ʟʽ ʩʧʦʩʦʙʽʚ ʧʝʨʝʤʽʱʝʥʥʷ ʤʘʻ ʧʝʚʥʽ 

ʪʝʭʥʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʟʦʢʨʝʤʘ ʧʨʦʩʪʦʨʦʚʽ, ʘʥʘʣʽʟ ʷʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚʠʱʝ. ɭ 

ʡ ʟʘʛʘʣʴʥʽ ʨʠʩʠ, ʷʢ, ʥʘʧʨʠʢʣʘʜ, ʬʘʟʦʚʠʡ ʩʢʣʘʜ ʪʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʤʦʤʝʥʪʽʚ ʯʘʩʫ 

ʛʨʘʥʠʯʥʠʤ ʟʥʘʯʝʥʥʷʤ ʢʫʪʦʚʠʭ ʧʝʨʝʤʽʱʝʥʴ ʫ ʩʫʛʣʦʙʘʭ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ, ʧʨʠ 

ʮʴʦʤʫ ʩʘʤʽ ʟʥʘʯʝʥʥʷ, ʷʢ ʧʨʘʚʠʣʦ, ʧʨʠʪʘʤʘʥʥʽ ʩʘʤʝ ʪʦʤʫ ʯʠ ʽʥʰʦʤʫ ʩʧʦʩʦʙʦʚʽ. 

ʈʘʟʦʤ ʟ ʪʠʤ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʨʦʩʪʦʨʦʚʽʡ ʦʨʛʘʥʽʟʘʮʽʾ ʨʫʭʽʚ ʩʧʦʨʪʩʤʝʥʽʚ ʧʨʠ 

ʨʽʟʥʠʭ ʩʧʦʩʦʙʘʭ ʧʝʨʝʤʽʱʝʥʥʷ ʚʧʣʠʚʘʶʪʴ ʡ ʥʘ ʽʥʰʽ ʥʝ ʤʝʥʰ ʚʘʞʣʠʚʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʪʝʭʥʽʢʠ, ʱʦ ʪʘʢʦʞ ʙʫʣʦ ʥʘʤʠ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʫ ʧʨʦʮʝʩʽ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɿʦʢʨʝʤʘ, ʚʽʜʤʽʥʥʦʶ ʨʠʩʦʶ ʻ ʜʦʚʞʠʥʘ ʢʨʦʢʫ ʧʨʠ 

ʚʠʢʦʥʘʥʥʷ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ ʧʝʨʝʤʽʱʝʥʥʷ. ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʟʨʽʩʪ ʩʧʦʨʪʩʤʝʥʽʚ, 

ʷʢʽ ʙʨʘʣʠ ʫʯʘʩʪʴ ʫ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʨʽʟʥʠʡ (ʚʽʜ 162,3 ʩʤ ʜʦ 183,5 ʩʤ), 

ʜʦʚʞʠʥʫ ʢʨʦʢʫ ʧʨʝʜʩʪʘʚʣʝʥʦ ʷʢ ʚʽʜʩʦʪʢʦʚʝ ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʟʨʦʩʪʫ ʩʧʦʨʪʩʤʝʥʘ 

(ʧʨʠʡʤʘʻʪʴʩʷ ʟʘ 100 ʚʽʜʩʦʪʢʽʚ), ʱʦ ʜʦʟʚʦʣʠʣʦ ʦʪʨʠʤʘʪʠ ʫʟʘʛʘʣʴʥʝʥʽ ʜʘʥʥʽ ʫ 

ʚʽʜʩʦʪʢʘʭ. ʊʘʢ, ʜʦʚʞʠʥʘ ʢʨʦʢʫ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʧʦʩʦʙʫ çɿʚʠʯʘʡʥʠʡè ʢʨʦʢ 

ʙʫʣʘ ʥʘʡʙʽʣʴʰʦʶ ʩʝʨʝʜ ʫʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʧʦʩʦʙʽʚ ʪʘ ʩʢʣʘʜʘʣʘ ʚ ʤʝʞʘʭ 

40,97 % (S = 7,57). ʅʘ ʫʤʦʚʥʦʤʫ ʜʨʫʛʦʤʫ ʤʽʩʮʽ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʜʦʚʞʠʥʦʶ 

ʢʨʦʢʫ ʟʥʘʭʦʜʠʪʴʩʷ ʩʧʦʩʽʙ çʃʽʥʽʡʥʝè ʧʝʨʝʤʽʱʝʥʥʷ ʟ ʧʦʢʘʟʥʠʢʦʤ 37,34 %        

(S = 3,44). ʅʘʩʪʫʧʥʠʤ ʟʘ ʟʥʘʯʝʥʥʷʤ ʜʦʚʞʠʥʠ ʢʨʦʢʫ ï çʍ-ʧʦʜʽʙʥʝè 

ʧʝʨʝʤʽʱʝʥʥʷ, ʜʦʚʞʠʥʘ ʢʨʦʢʫ ʷʢʦʛʦ ʩʢʣʘʜʘʻ ʚ ʤʝʞʘʭ 36,51 % (S = 5,74). 

ʄʘʡʞʝ ʦʜʥʘʢʦʚʽ ʟʥʘʯʝʥʥʷ ʜʦʚʞʠʥʠ ʢʨʦʢʫ ʤʘʶʪʴ çʅʠʟʴʢʝè ʧʝʨʝʤʽʱʝʥʥʷ ʪʘ 

çʃʠʞʥʠʡè ʢʨʦʢ ï 35,71 % (S = 5,97) ʪʘ 35,32% (S = 5,51) ʚʽʜʧʦʚʽʜʥʦ. ɺ ʷʢʦʩʪʽ 

ʧʨʠʢʣʘʜʫ ʥʠʞʯʝ ʥʘʚʝʜʝʥʽ ʘʙʩʦʣʶʪʥʽ ʟʥʘʯʝʥʥʷ ʜʦʚʞʠʥʠ ʢʨʦʢʫ ʧʨʠ ʨʽʟʥʠʭ 

ʩʧʦʩʦʙʘʭ ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʘ ʨʽʩʪ ʷʢʦʛʦ ʩʢʣʘʜʘʻ 167,1 ʩʤ, ʘ ʩʘʤʝ: 

çɿʚʠʯʘʡʥʠʡè ʢʨʦʢ ï = 676,1 ʩʤ (S = 51,2); çʃʽʥʽʡʥʝè ʧʝʨʝʤʽʱʝʥʥʷ ï = 

616,24 ʩʤ (S = 21,3); çʍ-ʧʦʜʽʙʥʝè ʧʝʨʝʤʽʱʝʥʥʷ ï = 602,44 ʩʤ (S = 34,6); 

çʅʠʟʴʢʝè ʧʝʨʝʤʽʱʝʥʥʷ ï = 589,23 ʩʤ (S=35,2); çʃʠʞʥʠʡè ʢʨʦʢ ï = 

582,86 ʩʤ (S = 32,1).  

ʅʘ ʦʩʥʦʚʽ ʚʠʟʥʘʯʝʥʠʭ ʙʽʦʢʽʥʝʤʘʪʠʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʝʭʥʽʢʠ ʨʽʟʥʠʭ 

ʩʧʦʩʦʙʽʚ ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ  ʧʨʘʢʪʠʯʥʽʡ 

ʩʪʨʽʣʴʙʠ ʟ ʧʽʩʪʦʣʝʪʫ ʫ ʨʫʩʽ  ʦʙˇʨʫʥʪʦʚʘʥʘ ʘʚʪʦʨʩʴʢʘ ʪʝʭʥʦʣʦʛʽʷ ʷʢʘ 
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ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʫ ʪʝʭʥʽʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ 

ʩʧʦʨʪʩʤʝʥʽʚ (ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ ʽ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʩʠʣʦʚʠʭ ʩʪʨʫʢʪʫʨ, 

ʦʩʦʙʣʠʚʦ ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ). ɺʽʜʤʠʚʥʠʤʠ ʨʠʩʘʤʠ ʘʚʪʦʨʩʴʢʦʾ 

ʪʝʭʥʦʣʦʛʽʾ ʻ: ʤʝʪʘ, ʟʘʚʜʘʥʥʷ, ʢʦʥʮʝʧʪʫʘʣʴʥʠʡ,  ʟʤʽʩʪʦʚʠʡ ʪʘ ʦʮʽʥʦʯʥʘ-

ʨʝʟʫʣʴʪʘʪʠʚʥʠʡ ʢʦʥʮʝʧʪʠ, ʤʦʜʝʣʽ çʭʦʣʦʩʪʦʛʦ ʪʨʝʥʫʚʘʥʥʷè, ʢʦʤʧʣʝʢʩ ʚʧʨʘʚ 

çʪʨʠʢʫʪʥʠʢʦʚʠʡ ʣʘʙʽʨʠʥʪè, ʢʦʤʧʣʝʢʩ ʚʧʨʘʚ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʧʦʨʫʰʝʥʴ 

ʙʽʦʤʝʭʘʥʽʢʠ ʩʪʦʧʠ. ʇʽʜ ʯʘʩ ʪʨʝʥʫʚʘʥʥʷ ʚ çʪʨʠʢʫʪʥʠʢʦʚʦʤʫ ʣʘʙʽʨʠʥʪʽè 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʽʩʪʦʣʝʪ ʟ ʣʘʟʝʨʥʦʶ ʮʽʣʝʚʢʘʟʽʚʢʦʶ ʨʽʟʥʠʭ ʢʦʣʴʦʨʽʚ 

(çSIRTè), ʘ ʪʘʢʦʞ ʨʽʟʥʦʤʘʥʽʪʥʽ ʤʽʰʝʥʽ ʧʦʧʝʨʠ, ʩʚʽʥʛʝʨʠ, ʪʘʨʽʣʢʠ çʯʝʙʫʨʘʰʢʠè 

ʪʦʱʦ, ʤʦʞʫʪʴ ʚʚʦʜʠʪʠʩʷ ʩʪʽʥʢʠ, ʚʽʢʥʘ, ʫʢʨʠʪʪʷ ʪʦʱʦ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʘʧʨʦʙʘʮʽʾ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʬʦʨʤʫʚʘʥʥʷ 

ʪʝʭʥʽʢʠ ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʠ 

ʟ ʧʽʩʪʦʣʝʪʫ ʫ ʨʫʩʽ ʚ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʜʦʚʝʜʝʥʦ ʾʾ 

ʝʬʝʢʪʠʚʥʽʩʪʴ.  

ʇʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʝʨʝʜʙʘʯʘʶʪʴ ʫʪʦʯʥʝʥʥʷ ʽ 

ʨʦʟʰʠʨʝʥʥʷ ʰʣʷʭʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʽʜʭʦʜʽʚ ʫ ʚʜʦʩʢʦʥʘʣʝʥʥʽ 

ʪʝʭʥʽʢʠ ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʠ 
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SUMMARY  

Ivchenko V. Yu. Practical shooting athletes movement technique formation. 

Dissertation for the degree of higher education Doctor of Philosophy in 

specialty A7 Physical culture and sports. ï National University of Ukraine on 

Physical Education and Sport, Kyiv, 2026. 

The dissertation is devoted to the theoretical generalization and practical 

solution to the problem of developing movement techniques during practical 

shooting of athletes with a pistol in motion. 
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Consideration of the peculiarities of the origin and formation of practical 

shooting as a sport presupposes a historical and multidimensional look at this 

phenomenon, at the changes occurring in it, at the worldview ideas characteristic 

of it. According to the scientific community, practical shooting has historically 

developed primarily as a competitive activity and specific sports and shooting 

training for it, as a way of comparing, contrasting and improving human shooting 

abilities in conditions close to combat. At the same time, practical shooting has 

emerged as an applied discipline, providing highly effective training for military 

personnel and law enforcement officers, especially special forces. 

Taking into account the above, the purpose of the proposed study is to 

theoretically substantiate and develop a technology for the formation of movement 

techniques for athletes specializing in practical pistol shooting on the move. 

To achieve the goal of the dissertation, the following tasks are provided: 

1. To analyze approaches of the movement technique formation for athletes, 

specializing in practical pistol shooting on the move, based on the analysis of 

publications and internet resources. 

2. To study biokinematic features of different movement technique methods 

for athletes, specializing in practical pistol shooting on the move. 

3. To justify and develop the structure and content of the movement 

technique formation technology for athletes, specializing in practical pistol 

shooting. 

4. To assess the effectiveness of the means and methods of the authorôs 

movement technique formation technology for athletes specializing in practical 

pistol shooting on the move. 

The object of the study is the educational and training process of athletes 

specializing in practical pistol shooting in motion. 

The subject of the research is the technology of forming the movement 

technique of athletes specializing in practical pistol shooting in motion. 

The purpose and objectives of the dissertation necessitated the integrated use 

of such research methods as: analysis and synthesis of specialized scientific 
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literature, the Internet (to study and substantiate the initial provisions of the study, 

determine its problem field); empirical level of research: pedagogical observation, 

during the study more than 100 training sessions on practical pistol shooting on the 

move will be visited at the clubs of the Practical Shooting Federation of Ukraine, a 

pedagogical experiment ï ascertaining and molding; methods of recording and 

analyzing athlete's movements 3D registration of human movements Qualisys 

Motion Capture; Qualimetry - a method of expert assessments. The study used the 

methods of descriptive statistics, ANOVA (Analysis of variation) analysis of 

variance. Statistical processing of the original data was performed using MS Excel 

and Statistica 10.0 (USA, Stat Soft) computer programs. 

The scientific novelty of the dissertation work is determined by the fact that 

for the first time out of the five most common ways of movement ("Normal" step, 

"X-shaped" step; "Ski" step; "Linear" step; "Low" movement) when shooting on 

the move, the optimal way of moving the shooter was determined; for the first 

time, the cancellations of the biokinematic features of the technique of the "X-

shaped" step, "Ski" step, "Linear" step; "Low" movement; ""Normal" step of the 

shooter while shooting from a pistol in motion were determined; for the first time, 

based on certain biokinematic features of the technique of various methods of 

movement of athletes specializing in practical pistol shooting on the move, the 

author's technology was substantiated, which is aimed at increasing the efficiency 

of the process of technical training of athletes. The washing features of which are: 

the goal, tasks, conceptual, content and evaluation-result concepts, models of 

"blank training", a set of exercises "triangle labyrinth", a set of exercises for the 

prevention of violations of the support-spring properties of the foot. During 

training in the "triangle labyrinth" a pistol with laser target designation of different 

colors (SIRT) is used, as well as various paper targets, swingers, "ʩheburashka" 

plates, etc., walls, windows, shelters, etc. can be introduced; the information 

database on the use of qualimetry methods to determine the optimal way for a 

shooter to move while shooting on the move has been expanded and supplemented. 
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The practical significance of the study is determined by the fact that the 

proposed technology can be used by coaches to improve the process of technical 

training of athletes specializing in practical pistol shooting in motion. The results 

of the study have been implemented in the educational and training process of 

clubs of the Practical Shooting Federation of Ukraine and in the educational 

process of universities. 

The ascertaining experiment provided for in the study revealed the 

obviousness of the fact that the results of the expert assessment of the shooter's 

movement methods when shooting on the move are as follows (according to the 

levels of greatest optimality): 1. ï "X-shaped" step; 2 ï "Ski" step; 3 ï "Linear" 

step; 4 ï "Low" movement; 5 ï "Normal" step. Since the empirical value of the 

Pearson ɢ2-criterion is greater than the critical one (67,2 > 13,3), we conclude that 

the Kendall concordance coefficient W = 0,84 is significant ï the examination took 

place, the experts' opinions are consistent at the level of p = 0,01.   

Since the phase structure of the above-mentioned methods of movement 

during shooting on the move completely corresponds to the structure of human 

walking, the corresponding angular indicators were determined by us at the 

following moments of time: lifting the left leg off the support; vertical moment; 

placing the left leg on the support; lifting the right leg off the support; vertical 

moment; placing the right leg on the support. The general features characterizing 

the method of movement "normal" step should include a slightly reduced 

amplitude of movement in the joint under study. This fact is most clearly traced, in 

particular, at the moment of placing the right leg on the support, where the angle in 

the left hip joint is only 173,14Á (S = 5,37), a similar phenomenon is observed at 

the moment of placing the left leg on the support for the right hip joint ï the thigh 

(left and right) at the specified moments of time is not pulled back in relation to the 

body, typical for normal human walking. A characteristic feature of ñlinearò 

movement is the performance of steps with feet placed along a conventional line 

(based on the principle of the physical exercise ñwalking on a ropeò). When using 

this method of movement, athletes significantly reduce the amplitude of angular 



12 
 

movements in the hip and knee joints. For example, at the moment of the vertical 

with the left supporting leg, the angle in the left hip joint is 123,85Á (S = 3,96), 

with the right supporting leg, the angular indicator in the right hip joint is within 

120,48Á (S = 4,98).  

The most distinctive feature of the studied method "Ski" step is that the 

athletes perform each step according to the principle of the classic skiing move, 

but, of course, with a slight separation from the support of each limb. The 

technique of performing "Ski" movement during shooting allows to reduce vertical 

oscillations of the body and, accordingly, the upper limbs. Analysis of angular 

movements in the studied joints of the lower limbs indicate that the athletes, as in 

the previous method of movement, move on semi-bent limbs with a certain tilt of 

the body. The greatest values of angular movements of the right biopair torso-hip 

are recorded at the moment of separation of the right leg from the support, 

amounting to 140,87Á (S = 4,85).  

It was found that during the "X-shaped" movement of athletes during pistol 

shooting, the greatest values of angular displacements in the right hip joint were 

recorded at the moment of lifting the right leg off the support, amounting to 

140.54Á (S = 4,06). For the left hip joint, these values were within 136.60Á             

(S = 4,39) at the moment of lifting the left leg off the support. The smallest values 

of the angular displacements of the hip joints were: for the right 115,82Á (S = 3,12) 

at the moment of lifting the left leg off the support, and for the left ï 117,08Á         

(S = 2,16) at the moment of lifting the right leg from the support. 

It should be noted that with the ñLowò movement of athletes during pistol 

shooting, the greatest values of angular displacements for the right hip joint are 

recorded at the moment of lifting the right leg off the support ï 138,47Á (S = 4,54), 

the smallest ones were within 116,42Á (S = 3,97) at the moment of vertical (with 

the left supporting leg). For the left hip joint, the following values of angular 

displacements were obtained, namely: the largest of them were obtained at the 

moment of lifting the left leg off the support (140,87Á (S = 4,48)), and the smallest 

ones were recorded at the moment of vertical with the right supporting leg 
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(118,90Á (S = 3,58)). It should also be noted that the tilt of the body at certain 

moments in time was perhaps the largest among all the methods of movement 

analyzed by us. Thus, at the moment of lifting the left leg off the support, the 

specified angular indicator is within 8,82Á (S = 0,38); at the vertical moment ï 

9,37Á (S = 0.61); at the moment of placing the left leg on the support ï 8,4Á          

(S = 0,56); at the moment of lifting the right leg off the support ï 8.020 (S = 0,54); 

at the vertical moment ï 7,47Á (S = 0,39); at the moment of placing the right leg on 

the support ï 6,95Á (S = 0,41). 

It is advisable to note that each of the methods of movement has certain 

technical features, in particular spatial ones, the analysis of which is presented 

above. There are also common features, such as the phase composition and the 

correspondence of time moments to the limit values of angular movements in the 

joints of the lower extremities, while the values themselves, as a rule, are inherent 

in one or another method. At the same time, differences in the spatial organization 

of athletes' movements in different movement methods affect other equally 

important features of the technique, which was also recorded in the process of 

laboratory studies. In particular, the distinguishing feature is the length of the step 

when performing different methods of movement. Considering that the height of 

the athletes participating in our study varied (from 162.3 cm to 183.5 cm), the step 

length was presented as a percentage of the athlete's height (taken as 100 percent), 

which allowed us to obtain generalized data in percentages. Thus, the step length 

when using the "Normal" step method was the largest among all the methods 

studied and was within 40,97 % (S = 7,57). The second conditional place in terms 

of step length is occupied by the "Linear" movement method with an indicator of 

37,34 % (S = 3,44). The next in terms of step length is the "X-shaped" movement, 

the step length of which is within 36,51 % (S = 5,74). Almost identical step length 

values are found in the "Low" movement and the "Skiing" step ï 35,71%               

(S = 5,97) and 35,32 % (S = 5,51), respectively. As an example, the absolute 

values of the step length for various movement methods of an athlete whose height 

is 167,1 cm are given below, namely: "Normal" step ï 676,1 cm (S = 51,2); 
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"Linear" movement ï 616,24 cm (S = 21,3); "X-shaped" movement ï 602,44 cm 

(S = 34,6); "Low" movement ï 589,23 cm (S = 35,2); "Ski" step ï 582,86 cm        

(S = 32,1).  

Based on certain biokinematic features of the technique of various methods 

of movement of athletes specializing in practical pistol shooting on the move, the 

author's technology is substantiated, which is aimed at increasing the efficiency of 

the process of technical training of athletes (military personnel and employees of 

law enforcement agencies, especially special forces). Distinctive features of the 

author's technology are: goal, tasks, conceptual, content and evaluation-effective 

concepts, dry fire training models, a set of exercises "triangle labyrinth", a set of 

exercises for the prevention of foot biomechanics disorders. During training in the 

"triangle labyrinth" a pistol with laser target designation of different colors (SIRT) 

is used, as well as various paper targets, swingers, "ʩheburashka" plates, etc., 

walls, windows, shelters, etc. can be introduced. 

As a result of the testing of the experimental technology for the formation of 

the movement technique of athletes specializing in practical shooting from a pistol 

in motion, its effectiveness was proven in the educational and training process. 

Prospects for further research suggest clarification and expansion of the 

ways of using innovative approaches in improving the movement technique of 

athletes specializing in practical shooting from a pistol in motion. 

Key words: practical shooting, biomechanical characteristics, starting 

positions, technical and physical training, ʤovement, ʤanagement,video-computer 

technologies, ʤotor control, modeling, monitoring, training process. 
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ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʽ ʟ ʧʽʩʪʦʣʝʪʫ. ʉʧʦʨʪʠʚʥʠʡ ʚʽʩʥʠʢ ʇʨʠʜʥʽʧʨʦʚôʷ. 2024. ˉ 3. 

ʉ. 133ï144. DOI: 10.32540/2071-1476-2024-3-133 ʌʘʭʦʚʝ ʚʠʜʘʥʥʷ ʋʢʨʘʾʥʠ. 

ɿʜʦʙʫʚʘʯʝʚʽ ʥʘʣʝʞʠʪʴ ʙʝʟʧʦʩʝʨʝʜʥʷ ʫʯʘʩʪʴ ʫ ʨʦʟʨʦʙʮʽ ʜʠʟʘʡʥʫ ʪʘ 

ʧʨʦʚʝʜʝʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʬʦʨʤʫʣʶʚʘʥʥʽ ʚʠʩʥʦʚʢʽʚ. ɺʥʝʩʦʢ ʃʠʪʚʠʥʝʥʢʘ ʖ. 

ʧʦʣʷʛʘʻ ʚ ʦʧʨʘʮʶʚʘʥʥʷ ʡ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

7. ɯʚʯʝʥʢʦ ɺ., ʗʨʤʦʣʠʥʩʴʢʠʡ ʃ., ʗʨʝʤʝʥʢʦ ɺ., ɼʨʘʯʫʢ ɼ. ʆʮʽʥʢʘ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʭʥʦʣʦʛʽʾ ʬʦʨʤʫʚʘʥʥʷ ʪʝʭʥʽʢʠ ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ ʧʽʜ 

ʯʘʩ ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ ʟ ʧʽʩʪʦʣʝʪʫ ʚ ʨʫʩʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʢʩʧʝʨʪʥʦʛʦ 

ʘʥʘʣʽʟʫ. ʌʽʟʠʯʥʘ ʢʫʣʴʪʫʨʘ, ʩʧʦʨʪ ʪʘ ʟʜʦʨʦʚô̫  ʥʘʮʽʾ. 2024. ˉ 18 (37). ʉ. 94ï

108. DOI: 10.31652/2071-5285-2024-18(37)-94-108 ʌʘʭʦʚʝ ʚʠʜʘʥʥʷ ʋʢʨʘʾʥʠ. 

ɼʠʩʝʨʪʘʥʪʦʤ ʦʩʦʙʠʩʪʦ ʨʦʟʨʦʙʣʝʥʦ ʪʝʭʥʦʣʦʛʽʶ ʬʦʨʤʫʚʘʥʥʷ ʪʝʭʥʽʢʠ 

ʧʝʨʝʤʽʱʝʥʥʷ ʧʽʜ ʯʘʩ ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ ʩʧʦʨʪʩʤʝʥʽʚ ʟ ʧʽʩʪʦʣʝʪʫ ʚ ʨʫʩʽ ʪʘ 

ʧʨʦʚʝʜʝʥʦ ʧʝʜʘʛʦʛʽʯʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ. ɺʥʝʩʦʢ ʗʨʤʦʣʠʥʩʴʢʦʛʦ ʃ., ʗʨʝʤʝʥʢʘ ɺ., 

ɼʨʘʯʫʢʘ ɼ. ʧʦʣʷʛʘʻ ʚ ʘʥʘʣʽʟʽ ʪʘ ʦʧʨʘʮʶʚʘʥʥʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ.  

8. ɯʚʯʝʥʢʦ ɺ., ʂʦʣʦʩ ʄ., ʗʨʝʤʝʥʢʦ ɺ. ʊʝʭʥʦʣʦʛʽʷ ʬʦʨʤʫʚʘʥʥʷ ʪʝʭʥʽʢʠ 

ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ ʧʽʜ ʯʘʩ ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ ʟ ʧʽʩʪʦʣʝʪʫ ʚ ʨʫʩʽ. 

ʌʽʟʠʯʥʘ ʢʫʣʴʪʫʨʘ, ʩʧʦʨʪ ʪʘ ʟʜʦʨʦʚô̫  ʥʘʮʽʾ. 2025. ˉ 19 (38). ʉ. 181ï192. DOI: 

10.31652/2071-5285-2025-19(38)-181-192 ʌʘʭʦʚʝ ʚʠʜʘʥʥʷ ʋʢʨʘʾʥʠ. 

ɼʠʩʝʨʪʘʥʪʦʤ ʦʩʦʙʠʩʪʦ ʨʦʟʨʦʙʣʝʥʘ ʪʝʭʥʦʣʦʛʽʷ ʬʦʨʤʫʚʘʥʥʷ ʪʝʭʥʽʢʠ 

ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʽ ʟ 

ʧʽʩʪʦʣʝʪʫ ʚ ʨʫʩʽ, ʪʘ ʾʾ ʦʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʪʘ ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʚʠʩʥʦʚʢʠ. 



17 
 

ɺʥʝʩʦʢ ʂʦʣʦʩʘ ʄ., ʗʨʝʤʝʥʢʘ ɺ. ʧʦʣʷʛʘʻ ʚ ʘʥʘʣʽʟʽ ʪʘ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ 

ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

 

ʅʘʫʢʦʚʽ ʧʨʘʮʽ, ʷʢʽ ʟʘʩʚʽʜʯʫʶʪʴ ʘʧʨʦʙʘʮʽʶ ʤʘʪʝʨʽʘʣʽʚ ʜʠʩʝʨʪʘʮʽʾ 

1. ʂʘʰʫʙʘ ɺ., ɯʚʯʝʥʢʦ ɺ. ɿ ʜʦʩʚʽʜʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ ʝʢʩʧʝʨʪʥʠʭ 

ʦʮʽʥʦʢ ʱʦʜʦ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʧʦʩʦʙʫ ʧʝʨʝʤʽʱʝʥʥʷ ʩʪʨʽʣʢʘ ʧʽʜ 

ʯʘʩ ʩʪʨʽʣʴʙʠ ʫ ʨʫʩʽ. ɹʽʦʤʝʭʘʥʽʢʘ ʩʧʦʨʪʫ, ʦʟʜʦʨʦʚʯʦʾ ʨʫʭʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ, 

ʬʽʟʠʯʥʦʾ ʪʝʨʘʧʽʾ ʪʘ ʝʨʛʦʪʝʨʘʧʽʾ: ʘʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ, ʽʥʥʦʚʘʮʽʡʥʽ ʧʨʦʻʢʪʠ 

ʪʘ ʪʨʝʥʜʠ : ʤʘʪʝʨʽʘʣʠ I ɺʩʝʫʢʨ. ʝʣʝʢʪʨʦʥ. ʥʘʫʢ.-ʧʨʘʢʪ. ʢʦʥʬ. ʟ ʤʽʞʥʘʨ. 

ʫʯʘʩʪʶ, ʤ. ʂʠʾʚ, 25 ʪʨʘʚ. 2021 ʨ. ʂʠʾʚ : ʅʋʌɺʉʋ, 2021. ʉ. 43ï46. URL: 

https://uni-

sport.edu.ua/sites/default/files/vseDocumenti/zbirnyk_materialiv_konferenciyi_4.p

df ɿʜʦʙʫʚʘʯʝʚʽ ʥʘʣʝʞʠʪʴ ʫʯʘʩʪʴ ʚ ʘʥʘʣʽʟʽ ʣʽʪʝʨʘʪʫʨʠ, ʾʾ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ. 

2. ɯʚʯʝʥʢʦ ɺ. ʏʘʩʦʚʘ ʩʪʨʫʢʪʫʨʘ ʩʪʨʽʣʴʙʠ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʨʽʟʥʠʭ 

ʩʧʦʩʦʙʽʚ ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʘ. ɹʽʦʤʝʭʘʥʽʢʘ ʩʧʦʨʪʫ, ʦʟʜʦʨʦʚʯʦʾ ʨʫʭʦʚʦʾ 

ʘʢʪʠʚʥʦʩʪʽ, ʬʽʟʢʫʣʴʪʫʨʥʦ-ʩʧʦʨʪʠʚʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ: ʘʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ, 

ʽʥʥʦʚʘʮʽʡʥʽ ʧʨʦʻʢʪʠ ʪʘ ʪʨʝʥʜʠ : ʤʘʪʝʨʽʘʣʠ Iɯ ɺʩʝʫʢʨ. ʝʣʝʢʪʨʦʥ. ʥʘʫʢ.-ʧʨʘʢʪ. 

ʢʦʥʬ., ʤ. ʂʠʾʚ, 14ï15 ʛʨʫʜ. 2022 ʨ. ʂʠʾʚ : ʅʋʌɺʉʋ, 2023. ʉ. 20ï22. URL: 

https://uni-

sport.edu.ua/sites/default/files/vseDocumenti/zbirnyk_materialiv_konferenciyi_20

23_pravky.pdf  

3. ɯʚʯʝʥʢʦ ɺ., ʃʠʪʚʠʥʝʥʢʦ ʖ. ɹʽʦʤʝʭʘʥʽʯʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʪʝʭʥʽʢʠ 

ʚʠʢʦʥʘʥʥʷ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ ʧʝʨʝʤʽʱʝʥʥʷ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʩʧʦʨʪʩʤʝʥʽʚ ʧʽʜ ʯʘʩ 

ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ. ɹʽʦʤʝʭʘʥʽʢʘ ʩʧʦʨʪʫ, ʦʟʜʦʨʦʚʯʦʾ ʨʫʭʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ, 

ʬʽʟʢʫʣʴʪʫʨʥʦ-ʩʧʦʨʪʠʚʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ: ʘʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ, ʽʥʥʦʚʘʮʽʡʥʽ 

ʧʨʦʻʢʪʠ ʪʘ ʪʨʝʥʜʠ : ʤʘʪʝʨʽʘʣʠ IɯI ɺʩʝʫʢʨ. ʝʣʝʢʪʨʦʥ. ʥʘʫʢ.-ʧʨʘʢʪ. ʢʦʥʬ. ʟ 

ʤʽʞʥʘʨ. ʫʯʘʩʪʶ, ʤ. ʂʠʾʚ, 16ï17 ʪʨʘʚ. 2024 ʨ. ʂʠʾʚ : ʅʋʌɺʉʋ, 2024. ʉ. 21ï27. 

URL: https://uni-

sport.edu.ua/sites/default/files/vseDocumenti/zbirnyk_materialiv_konferenciyi_16-

https://uni-sport.edu.ua/sites/default/files/vseDocumenti/zbirnyk_materialiv_konferenciyi_4.pdf
https://uni-sport.edu.ua/sites/default/files/vseDocumenti/zbirnyk_materialiv_konferenciyi_4.pdf
https://uni-sport.edu.ua/sites/default/files/vseDocumenti/zbirnyk_materialiv_konferenciyi_4.pdf
https://uni-sport.edu.ua/sites/default/files/vseDocumenti/zbirnyk_materialiv_konferenciyi_16-17.05.2024_.pdf
https://uni-sport.edu.ua/sites/default/files/vseDocumenti/zbirnyk_materialiv_konferenciyi_16-17.05.2024_.pdf
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17.05.2024_.pdf ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʧʦʣʷʛʘʻ ʫ ʧʦʩʪʘʥʦʚʮʽ ʤʝʪʠ ʪʘ 

ʟʘʚʜʘʥʴ, ʧʨʦʚʝʜʝʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʬʦʨʤʫʣʶʚʘʥʥʽ ʚʠʩʥʦʚʢʽʚ. 

4. ɯʚʯʝʥʢʦ ɺ. ʖ. ɺʠʟʥʘʯʝʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʪʦʯʥʦʩʪʽ ʩʪʨʽʣʴʙʠ ʚʽʜ ʩʧʦʩʦʙʫ 

ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʽ. 

ɯʥʥʦʚʘʮʽʡʥʽ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʫ ʬʽʟʠʯʥʽʡ ʢʫʣʴʪʫʨʽ, ʩʧʦʨʪʽ, ʬʽʟʠʯʥʽʡ 

ʪʝʨʘʧʽʾ ʪʘ ʝʨʛʦʪʝʨʘʧʽʾ : ʤʘʪʝʨʽʘʣʠ Vɯ ɺʩʝʫʢʨ. ʝʣʝʢʪʨʦʥ. ʥʘʫʢ.-ʧʨʘʢʪ. ʢʦʥʬ. ʟ 

ʤʽʞʥʘʨ. ʫʯʘʩʪʶ, ʤ. ʂʠʾʚ, 31 ʪʨʘʚ. 2023 ʨ. /ʨʝʜ. ʆ. ɸ. ʐʠʥʢʘʨʫʢ. ʂʠʾʚ : 

ʅʋʌɺʉʋ, 2023. ʉ. 16ï18. URL: 

https://drive.google.com/drive/folders/1oD6QuoCZggP2r7YXRFzojhT2OW7I6wIl 

5. ʂʘʰʫʙʘ ɺ., ɯʚʯʝʥʢʦ ɺ., ʂʦʣʦʩ ʄ., ʗʨʝʤʝʥʢʦ ɺ. ʉʪʨʫʢʪʫʨʘ ʪʘ ʟʤʽʩʪ 

ʪʝʭʥʦʣʦʛʽʾ ʬʦʨʤʫʚʘʥʥʷ ʪʝʭʥʽʢʠ ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ 

ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʠ ʟ ʧʽʩʪʦʣʝʪʫ. ɹʽʦʤʝʭʘʥʽʢʘ ʩʧʦʨʪʫ, 

ʦʟʜʦʨʦʚʯʦʾ ʨʫʭʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʬʽʟʢʫʣʴʪʫʨʥʦ-ʩʧʦʨʪʠʚʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ: 

ʘʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ, ʽʥʥʦʚʘʮʽʡʥʽ ʧʨʦʻʢʪʠ ʪʘ ʪʨʝʥʜʠ : ʤʘʪʝʨʽʘʣʠ ɯV ɺʩʝʫʢʨ. 

ʝʣʝʢʪʨʦʥ. ʥʘʫʢ.-ʧʨʘʢʪ. ʢʦʥʬ. ʟ ʤʽʞʥʘʨ. ʫʯʘʩʪʶ, ʤ. ʂʠʾʚ, 12 ʯʝʨʚ. 2025 ʨ. ʂʠʾʚ : 

ʅʋʌɺʉʋ, 2025. ʉ. 13ï15. URL: https://uni-

sport.edu.ua/images/documents/Zbirnik%20materialiv%20konferencii_12.06.2025

_GOTOVO.pdf ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʧʦʣʷʛʘʻ ʚ ʚʠʟʥʘʯʝʥʥʽ ʩʪʨʫʢʪʫʨʠ 

ʪʘ ʟʤʽʩʪʫ ʪʝʭʥʦʣʦʛʽʾ ʬʦʨʤʫʚʘʥʥʷ ʪʝʭʥʽʢʠ ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ 

ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʚ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʽ ʟ ʧʽʩʪʦʣʝʪʫ. 
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ɺʉʊʋʇ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ɭʚʨʦʽʥʪʝʛʨʘʮʽʡʥʠʡ ʧʦʩʪʫʧ ʋʢʨʘʾʥʠ ʟʫʤʦʚʣʶʻ 

ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʟʘʩʘʜʥʠʯʠʭ ʩʦʮʽʦʢʫʣʴʪʫʨʥʠʭ ʧʘʨʘʜʠʛʤ, ʫ ʤʝʞʘʭ ʷʢʠʭ ʩʬʝʨʘ 

ʬʽʟʠʯʥʦʾ ʢʫʣʴʪʫʨʠ ʪʘ ʩʧʦʨʪʫ ʟʘʟʥʘʻ ʩʠʩʪʝʤʥʦʾ ʘʢʪʫʘʣʽʟʘʮʽʾ ʡ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ ʢʦʥʮʝʧʪʫʘʣʴʥʦʛʦ ʧʝʨʝʦʩʤʠʩʣʝʥʥʷ [5, 24, 30, 61, 70, 83]. 

ʆʩʦʙʣʠʚʦʾ ʛʦʩʪʨʦʪʠ ʚ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʥʘʙʫʚʘʻ ʨʦʟʚʠʪʦʢ ʩʫʯʘʩʥʠʭ 

ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʠʜʽʚ ʩʧʦʨʪʫ [2, 6, 31], ʱʦ ʽʥʪʝʛʨʫʶʪʴ ʩʢʣʘʜʥʽ ʨʫʭʦʚʽ 

ʥʘʚʠʯʢʠ. ʈʝʣʝʚʘʥʪʥʠʤ ʚʽʜʦʙʨʘʞʝʥʥʷʤ ʟʘʟʥʘʯʝʥʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʡ ʻ ʩʪʨʽʤʢʝ 

ʟʨʦʩʪʘʥʥʷ ʧʦʧʫʣʷʨʥʦʩʪʽ ʪʘ ʥʘʫʢʦʚʦʛʦ ʽʥʪʝʨʝʩʫ ʜʦ ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ [51, 66, 

73, 82]. 

ʇʨʘʢʪʠʯʥʘ ʩʪʨʽʣʴʙʘ ʧʦʩʪʘʻ ʷʢ ʩʧʝʮʠʬʽʯʥʠʡ ʨʽʟʥʦʚʠʜ ʩʪʨʽʣʝʮʴʢʦʛʦ 

ʩʧʦʨʪʫ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʥʘʥʥʷ ʫ ʤʝʞʘʭ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʢʦʤʧʣʝʢʩʫ 

ʚʧʨʘʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʚʽʜʪʚʦʨʝʥʥʷ ʧʨʠʡʦʤʽʚ ʽ ʤʝʪʦʜʽʚ ʚʝʜʝʥʥʷ ʚʦʛʥʶ, 

ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʝʥʠʭ ʜʦ ʨʝʘʣʴʥʠʭ ʩʮʝʥʘʨʽʾʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʦʛʥʝʧʘʣʴʥʦʾ 

ʟʙʨʦʾ [73]. 

ʇʨʘʢʪʠʯʥʘ ʩʪʨʽʣʴʙʘ ʷʢ ʦʢʨʝʤʘ ʩʧʦʨʪʠʚʥʘ ʜʠʩʮʠʧʣʽʥʘ ʩʬʦʨʤʫʚʘʣʘʩʷ ʫ 

ʉʐɸ ʥʘʧʨʠʢʽʥʮʽ 1960-ʭ ï ʥʘ ʧʦʯʘʪʢʫ 1970-ʭ ʨʨ. ʫ ʤʝʞʘʭ ʧʦʰʫʢʫ ʙʽʣʴʰ 

ʜʠʥʘʤʽʯʥʠʭ, ʩʠʪʫʘʮʽʡʥʦ ʚʘʨʽʘʪʠʚʥʠʭ ʪʘ ʪʝʭʥʽʯʥʦ ʩʢʣʘʜʥʠʭ ʬʦʨʤ ʩʪʨʽʣʝʮʴʢʦʾ 

ʧʽʜʛʦʪʦʚʢʠ. ɰʾ ʽʥʩʪʠʪʫʮʽʦʥʘʣʽʟʘʮʽʷ ʚʽʜʙʫʣʘʩʷ ʫ 1976 ʨʦʮʽ ʟʽ ʩʪʚʦʨʝʥʥʷʤ 

ʄʽʞʥʘʨʦʜʥʦʾ ʢʦʥʬʝʜʝʨʘʮʽʾ ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ (IPSC), ʱʦ ʩʪʘʣʘ 

ʮʝʥʪʨʘʣʴʥʠʤ ʨʝʛʫʣʷʪʦʨʥʠʤ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʠʤ ʦʨʛʘʥʦʤ ʥʦʚʦʛʦ ʚʠʜʫ 

ʩʪʨʽʣʝʮʴʢʦʛʦ ʩʧʦʨʪʫ. ʅʘ ʤʦʤʝʥʪ ʟʘʩʥʫʚʘʥʥʷ IPSC ʦʙôʻʜʥʫʚʘʣʘ ʬʝʜʝʨʘʮʽʾ 62 

ʢʨʘʾʥ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʫʥʽʬʽʢʘʮʽʶ ʧʨʘʚʠʣ, ʩʪʘʥʜʘʨʪʠʟʘʮʽʶ ʟʤʘʛʘʣʴʥʠʭ 

ʧʨʦʮʝʜʫʨ ʽ ʬʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʧʨʠʥʮʠʧʽʚ, ʧʦʢʣʠʢʘʥʠʭ ʛʘʨʘʥʪʫʚʘʪʠ 

ʙʝʟʧʝʯʥʝ, ʪʝʭʥʽʯʥʦ ʛʨʘʤʦʪʥʝ ʪʘ ʚʽʜʧʦʚʽʜʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʛʥʝʧʘʣʴʥʦʾ 

ʟʙʨʦʾ ʟʘʢʦʥʦʩʣʫʭʥʷʥʠʤʠ ʛʨʦʤʘʜʷʥʘʤʠ [73]. 

ʂʣʶʯʦʚʦʶ ʤʽʩʽʻʶ IPSC ʩʪʘʣʦ ʥʦʨʤʘʪʠʚʥʝ ʪʘ ʤʝʪʦʜʠʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʨʦʟʚʠʪʢʫ ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ ʚ ʛʣʦʙʘʣʴʥʦʤʫ ʚʠʤʽʨʽ, ʚʢʣʶʯʥʦ ʟ 

ʫʧʨʦʚʘʜʞʝʥʥʷʤ ʫʥʽʚʝʨʩʘʣʴʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʚʧʨʘʚ, ʨʝʛʣʘʤʝʥʪʽʚ ʙʝʟʧʝʢʠ, 
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ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʶʚʘʥʥʷ ʩʪʨʽʣʝʮʴʢʦʾ ʤʘʡʩʪʝʨʥʦʩʪʽ ʪʘ ʤʝʭʘʥʽʟʤʽʚ ʤʽʞʥʘʨʦʜʥʦʾ 

ʢʦʤʫʥʽʢʘʮʽʾ ʤʽʞ ʥʘʮʽʦʥʘʣʴʥʠʤʠ ʬʝʜʝʨʘʮʽʷʤʠ. ɿʘʚʜʷʢʠ ʧʦʩʣʽʜʦʚʥʽʡ ʜʽʷʣʴʥʦʩʪʽ 

IPSC ʧʨʘʢʪʠʯʥʘ ʩʪʨʽʣʴʙʘ ʧʝʨʝʪʚʦʨʠʣʘʩʷ ʥʘ ʦʜʠʥ ʽʟ ʥʘʡʜʠʥʘʤʽʯʥʽʰʠʭ 

ʨʽʟʥʦʚʠʜʽʚ ʩʪʨʽʣʝʮʴʢʦʛʦ ʩʧʦʨʪʫ, ʱʦ ʧʦʻʜʥʫʻ ʚʠʩʦʢʽ ʚʠʤʦʛʠ ʜʦ ʪʝʭʥʽʢʦ-

ʪʘʢʪʠʯʥʦʾ ʤʘʡʩʪʝʨʥʦʩʪʽ, ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʾ ʢʦʦʨʜʠʥʘʮʽʾ, ʩʪʨʝʩʦʩʪʽʡʢʦʩʪʽ ʪʘ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʘ [73]. 

ʉʪʘʥʦʤ ʥʘ ʩʴʦʛʦʜʥʽ IPSC ʥʘʣʽʯʫʻ ʧʦʥʘʜ 100 ʥʘʮʽʦʥʘʣʴʥʠʭ ʬʝʜʝʨʘʮʽʡ, ʘ 

ʾʾ ʛʝʦʛʨʘʬʽʯʥʝ ʧʨʝʜʩʪʘʚʥʠʮʪʚʦ ʱʦʨʽʯʥʦ ʨʦʟʰʠʨʶʻʪʴʩʷ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʩʪʽʡʢʝ ʟʨʦʩʪʘʥʥʷ ʧʦʧʫʣʷʨʥʦʩʪʽ ʮʴʦʛʦ ʚʠʜʫ ʩʧʦʨʪʫ ʪʘ ʧʨʦ ʡʦʛʦ ʟʥʘʯʫʱʫ ʨʦʣʴ ʫ 

ʬʦʨʤʫʚʘʥʥʽ ʩʫʯʘʩʥʦʾ ʢʫʣʴʪʫʨʠ ʙʝʟʧʝʯʥʦʛʦ ʽ ʣʝʛʽʪʠʤʥʦʛʦ ʚʦʣʦʜʽʥʥʷ 

ʚʦʛʥʝʧʘʣʴʥʦʶ ʟʙʨʦʻʶ [73]. 

ʆʜʥʽʻʶ ʟ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʦʟʥʘʢ, ʱʦ ʢʦʥʮʝʧʪʫʘʣʴʥʦ ʚʠʨʽʟʥʷʻ 

ʧʨʘʢʪʠʯʥʫ ʩʪʨʽʣʴʙʫ ʩʝʨʝʜ ʽʥʰʠʭ ʚʠʜʽʚ ʩʪʨʽʣʝʮʴʢʦʛʦ ʩʧʦʨʪʫ, ʻ ʾʾ ʩʪʨʫʢʪʫʨʥʦ-

ʟʤʽʩʪʦʚʘ ʚʘʨʽʘʪʠʚʥʽʩʪʴ, ʷʢʘ ʚʠʷʚʣʷʻʪʴʩʷ ʫ ʧʨʠʥʮʠʧʦʚʦʤʫ ʦʥʦʚʣʝʥʥʽ 

ʢʦʥʬʽʛʫʨʘʮʽʾ ʢʦʞʥʦʾ ʩʪʨʽʣʝʮʴʢʦʾ ʚʧʨʘʚʠ. ɿʛʽʜʥʦ ʟ ʨʝʛʣʘʤʝʥʪʥʠʤʠ ʚʠʤʦʛʘʤʠ, 

ʜʣʷ ʢʦʞʥʦʛʦ ʟʤʘʛʘʥʥʷ ʩʪʚʦʨʶʻʪʴʩʷ ʥʦʚʠʡ ʤʽʰʝʥʝʚʠʡ ʢʦʤʧʣʝʢʩ ʽʟ 

ʤʦʜʠʬʽʢʦʚʘʥʠʤ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʤʽʰʝʥʝʡ, ʪʨʘʥʩʬʦʨʤʦʚʘʥʠʤ ʥʘʙʦʨʦʤ 

ʪʘʢʪʠʢʦ-ʨʫʭʦʚʠʭ ʧʝʨʝʰʢʦʜ ʪʘ ʟʤʽʥʝʥʠʤʠ ʫʤʦʚʘʤʠ ʚʠʢʦʥʘʥʥʷ, ʱʦ ʟʫʤʦʚʣʶʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʩʪʽʡʥʦʾ ʘʜʘʧʪʘʮʽʾ ʩʪʨʽʣʴʮʷ ʜʦ ʥʦʚʠʭ ʧʨʦʩʪʦʨʦʚʦ-ʩʠʪʫʘʮʽʡʥʠʭ 

ʚʠʢʣʠʢʽʚ [73, 134]. ʉʪʘʥʜʘʨʪʥʽ ʚʧʨʘʚʠ, ʷʢ ʚʠʥʷʪʦʢ, ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʣʠʰʝ ʫ 

ʤʝʞʘʭ ʢʚʘʣʽʬʽʢʘʮʽʡʥʠʭ ʟʤʘʛʘʥʴ. ʄʽʰʝʥʝʚʝ ʦʙʣʘʜʥʘʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʟʘʣʽʢʦʚʠʤʠ, ʰʪʨʘʬʥʠʤʠ ʪʘ ʙʦʥʫʩʥʠʤʠ ʤʽʰʝʥʷʤʠ, ʘ ʪʘʢʦʞ ʩʧʝʮʽʘʣʴʥʠʤʠ 

ʤʽʰʝʥʷʤʠ ʟ ʧʦʚʝʨʭʥʷʤʠ, ʫʨʘʞʝʥʥʷ ʷʢʠʭ ʟʘʙʦʨʦʥʝʥʦ. ɰʭ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʬʦʨʤʫʻʪʴʩʷ ʪʘʢ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʢʦʤʧʣʝʢʩʥʫ ʦʮʽʥʢʫ ʪʝʭʥʽʢʦ-ʪʘʢʪʠʯʥʦʾ 

ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʩʪʨʽʣʴʮʷ, ʧʝʨʝʜʫʩʽʤ ʟʜʘʪʥʦʩʪʽ ʧʦʻʜʥʫʚʘʪʠ ʚʠʩʦʢʦʪʦʯʥʝ 

ʫʨʘʞʝʥʥʷ ʮʽʣʽ ʟʽ ʰʚʠʜʢʽʩʥʠʤ ʧʝʨʝʤʠʢʘʥʥʷʤ ʤʽʞ ʤʽʰʝʥʷʤʠ, ʱʦ ʤʦʜʝʣʶʻ 

ʩʠʪʫʘʮʽʾ, ʥʘʙʣʠʞʝʥʽ ʜʦ ʨʝʘʣʴʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʦʛʥʝʧʘʣʴʥʦʾ ʟʙʨʦʾ [73]. 

ʂʦʥʬʽʛʫʨʘʮʽʷ ʤʽʰʝʥʝʚʦʛʦ ʧʦʣʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʠʟʢʦʶ ʦʙʤʝʞʝʥʴ, ʜʦ ʷʢʠʭ 

ʥʘʣʝʞʘʪʴ: ʜʦʪʨʠʤʘʥʥʷ ʙʝʟʧʝʯʥʠʭ ʥʘʧʨʷʤʢʽʚ ʩʪʨʽʣʴʙʠ, ʦʮʽʥʢʘ ʟʦʥ ʤʦʞʣʠʚʦʛʦ 

ʨʠʢʦʰʝʪʫ, ʘ ʪʘʢʦʞ ʫʨʘʭʫʚʘʥʥʷ ʙʘʣʽʩʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʙʨʦʾ. ʇʝʨʝʰʢʦʜʠ, 



24 
 

ʱʦ ʽʥʪʝʛʨʫʶʪʴʩʷ ʫ ʩʪʨʫʢʪʫʨʫ ʚʧʨʘʚʠ, ʤʦʞʫʪʴ ʚʠʢʦʥʫʚʘʪʠ ʬʫʥʢʮʽʾ 

ʧʨʦʩʪʦʨʦʚʦʾ ʥʘʚʽʛʘʮʽʾ ï ʩʢʝʨʦʚʫʚʘʪʠ ʯʠ ʫʩʢʣʘʜʥʶʚʘʪʠ ʪʨʘʻʢʪʦʨʽʶ ʨʫʭʫ 

ʩʧʦʨʪʩʤʝʥʘ ï ʘʙʦ ʯʘʩʪʢʦʚʦ ʝʢʨʘʥʫʚʘʪʠ ʤʽʰʝʥʽ, ʫʩʢʣʘʜʥʶʶʯʠ ʾʭ ʚʽʟʫʘʣʴʥʝ 

ʩʧʨʠʡʥʷʪʪʷ [73]. 

ʆʜʥʠʤ ʽʟ ʙʘʟʦʚʠʭ ʧʨʠʥʮʠʧʽʚ, ʱʦ ʚʠʟʥʘʯʘʻ ʩʧʝʮʠʬʽʢʫ ʧʦʙʫʜʦʚʠ ʪʘ 

ʚʠʢʦʥʘʥʥʷ ʚʧʨʘʚ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʽ, ʻ ʧʨʠʥʮʠʧ ʚʽʣʴʥʦʛʦ ʩʪʠʣʶ, ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʷʢʦʛʦ ʩʪʨʽʣʴʮʶ ʥʝ ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ ʞʦʨʩʪʢʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʜʽʡ. ɺʦʜʥʦʯʘʩ 

ʜʦʟʚʦʣʷʻʪʴʩʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʠʭʽʜʥʦʛʦ ʧʦʣʦʞʝʥʥʷ ʩʧʦʨʪʩʤʝʥʘ ʪʘ ʡʦʛʦ ʟʙʨʦʾ; 

ʦʢʨʝʤʘ ʤʽʰʝʥʴ ʘʙʦ ʝʣʝʤʝʥʪ ʩʪʨʽʣʴʙʠʱʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʤʦʞʝ ʽʥʽʮʽʶʚʘʪʠ 

ʚʽʜʢʨʠʪʪʷ, ʧʦʷʚʫ ʘʙʦ ʘʢʪʠʚʘʮʽʶ ʽʥʰʠʭ ʤʽʰʝʥʝʡ. ʅʘʷʚʥʽʩʪʴ ʧʝʨʝʰʢʦʜ ʯʠ 

ʦʙʤʝʞʝʥʘ ʚʠʜʠʤʽʩʪʴ ʤʽʰʝʥʝʡ ʯʘʩʪʦ ʩʧʦʥʫʢʘʻ ʩʪʨʽʣʴʮʷ ʜʦ ʚʠʙʦʨʫ ʚʘʨʽʘʪʠʚʥʠʭ, 

ʽʥʢʦʣʠ ʙʽʦʤʝʭʘʥʽʯʥʦ ʥʝʟʨʫʯʥʠʭ ʧʦʣʦʞʝʥʴ ʜʣʷ ʫʨʘʞʝʥʥʷ ʮʽʣʝʡ. ɿʘ ʪʘʢʠʭ ʫʤʦʚ 

ʤʘʡʞʝ ʢʦʞʥʘ ʚʧʨʘʚʘ ʚʠʤʘʛʘʻ ʚʽʜ ʩʧʦʨʪʩʤʝʥʘ ʚʠʩʦʢʦʾ ʰʚʠʜʢʦʩʪʽ 

ʧʝʨʝʟʘʨʷʜʞʘʥʥʷ ʟʙʨʦʾ, ʽʥʪʝʥʩʠʚʥʠʭ ʧʨʦʩʪʦʨʦʚʠʭ ʧʝʨʝʤʽʱʝʥʴ ʪʘ ʟʜʘʪʥʦʩʪʽ 

ʚʝʩʪʠ ʚʦʛʦʥʴ ʽʟ ʨʽʟʥʠʭ ʧʦʣʦʞʝʥʴ ʘʙʦ ʥʘʚʽʪʴ ʫ ʨʫʩʽ, ʱʦ ʧʽʜʩʠʣʶʻ ʜʠʥʘʤʽʯʥʽʩʪʴ 

ʽ ʚʠʜʦʚʠʱʥʽʩʪʴ ʮʴʦʛʦ ʚʠʜʫ ʩʧʦʨʪʫ. 

ɿʥʘʯʥʝ ʧʦʰʠʨʝʥʥʷ ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ ʫ ʩʚʽʪʽ ʪʘ ʚ ʋʢʨʘʾʥʽ ʩʧʨʠʯʠʥʠʣʦ 

ʾʾ ʽʥʪʝʥʩʠʚʥʠʡ ʨʦʟʚʠʪʦʢ ʥʘ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ. ʅʘʢʘʟʦʤ ʄʽʥʽʩʪʝʨʩʪʚʘ 

ʤʦʣʦʜʽ ʪʘ ʩʧʦʨʪʫ ʋʢʨʘʾʥʠ ˉ1198 ʚʽʜ 24.04.2015 ʨ. ʧʨʘʢʪʠʯʥʫ ʩʪʨʽʣʴʙʫ 

ʦʬʽʮʽʡʥʦ ʚʠʟʥʘʥʦ ʚʠʜʦʤ ʩʧʦʨʪʫ, ʘ ʥʘʢʘʟʦʤ ˉ2500 ʚʽʜ 13.06.2017 ʨ. ï ʥʘʜʘʥʦ 

ʩʪʘʪʫʩ ʥʘʮʽʦʥʘʣʴʥʦʾ ʩʧʦʨʪʠʚʥʦʾ ʬʝʜʝʨʘʮʽʾ. ʊʦʛʦ ʞ ʨʦʢʫ ʫʭʚʘʣʝʥʦ ʅʘʚʯʘʣʴʥʫ 

ʧʨʦʛʨʘʤʫ ʟ ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ ʜʣʷ ʜʠʪʷʯʦ-ʶʥʘʮʴʢʠʭ ʩʧʦʨʪʠʚʥʠʭ ʰʢʽʣ [73]. 

ɿʤʘʛʘʥʥʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʽ ʧʨʦʚʦʜʷʪʴʩʷ ʫ ʪʨʴʦʭ ʦʩʥʦʚʥʠʭ 

ʥʘʧʨʷʤʢʘʭ: çʇʽʩʪʦʣʝʪè, çʈʫʰʥʠʮʷè ʪʘ çʂʘʨʘʙʽʥè [73]. ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ 

ʟʥʘʯʥʫ ʯʘʩʪʢʫ ʫʯʘʩʥʠʢʽʚ ʩʪʘʥʦʚʣʷʪʴ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽ ʪʘ ʩʧʽʚʨʦʙʽʪʥʠʢʠ 

ʩʠʣʦʚʠʭ ʩʪʨʫʢʪʫʨ, ʧʝʨʝʜʫʩʽʤ ʩʧʝʮʽʘʣʴʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ. ɹʘʛʘʪʦʚʝʢʪʦʨʥʽʩʪʴ 

ʮʴʦʛʦ ʚʠʜʫ ʩʧʦʨʪʫ ʟʫʤʦʚʣʶʻ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʪʝʦʨʝʪʠʯʥʠʭ, ʤʝʪʦʜʠʯʥʠʭ ʽ 

ʧʨʠʢʣʘʜʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʦʧʪʠʤʽʟʘʮʽʶ ʪʝʭʥʽʢʦ-

ʪʘʢʪʠʯʥʦʾ, ʬʽʟʠʯʥʦʾ ʽ ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʽʚ. 
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ɿʚô̫ ʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. 

ɼʠʩʝʨʪʘʮʽʡʥʫ ʨʦʙʦʪʫ ʚʠʢʦʥʘʥʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʣʘʥʫ ʅɼʈ ʅʋɺʉʋ ʥʘ 2021-

2025 ʨʨ. ʟʘ ʪʝʤʦʶ 3.2 çʊʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʠʯʥʽ ʦʩʥʦʚʠ ʙʽʦʤʝʭʘʥʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʫ ʬʽʟʠʯʥʦʤʫ ʚʠʭʦʚʘʥʥʽ, ʩʧʦʨʪʽ, ʨʝʘʙʽʣʽʪʘʮʽʾ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʤʦʪʦʨʠʢʠ ʣʶʜʠʥʠè, ʥʦʤʝʨ ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ 0121U107944, 

ʟʘ ʪʝʤʦʶ 2.3 çɺʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʽʯʥʦʾ ʤʘʡʩʪʝʨʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʽʚ ʥʘ ʨʽʟʥʠʭ 

ʝʪʘʧʘʭ ʙʘʛʘʪʦʨʽʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʙʽʦʤʝʭʘʥʽʯʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡè, ʥʦʤʝʨ ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ 0121U108112. ʈʦʣʴ ʘʚʪʦʨʘ ʧʦʣʷʛʘʣʘ 

ʚ ʥʘʫʢʦʚʦʤʫ ʦʙˇʨʫʥʪʫʚʘʥʥʽ ʪʘ ʨʦʟʨʦʙʣʝʥʥʽ ʪʝʭʥʦʣʦʛʽʾ ʬʦʨʤʫʚʘʥʥʷ ʪʝʭʥʽʢʠ 

ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʽ ʟ 

ʧʽʩʪʦʣʝʪʫ ʫ ʨʫʩʽ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ï ʥʘʫʢʦʚʝ ʦʙˇʨʫʥʪʫʚʘʥʥ,̫ ʨʦʟʨʦʙʢʘ ʡ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʧʝʨʝʚʽʨʢʘ ʜʽʻʚʦʩʪ̔ ʪʝʭʥʦʣʦʛʽʾ ʬʦʨʤʫʚʘʥʥʷ ʪʝʭʥʽʢʠ 

ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙ ̔ ʟ 

ʧʽʩʪʦʣʝʪʫ ʫ ʨʫʩʽ. 

ɿʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ: 

1. ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʽ ʤʝʨʝʞʽ Internet 

ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʧʽʜʭʦʜʠ ʱʦʜʦ ʬʦʨʤʫʚʘʥʥʷ ʪʝʭʥʽʢʠ ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ, 

ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʠ ʟ ʧʽʩʪʦʣʝʪʫ ʫ ʨʫʩʽ. 

2. ɺʠʚʯʠʪʠ ʙʽʦʢʽʥʝʤʘʪʠʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʝʭʥʽʢʠ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ 

ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ  ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʠ ʟ 

ʧʽʩʪʦʣʝʪʫ ʫ ʨʫʩʽ. 

3. ɸʨʛʫʤʝʥʪʫʚʘʪʠ ʪʘ ʨʦʟʨʦʙʠʪʠ ʩʪʨʫʢʪʫʨʫ ʽ ʟʤʽʩʪ ʪʝʭʥʦʣʦʛʽʾ 

ʬʦʨʤʫʚʘʥʥʷ ʪʝʭʥʽʢʠ ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ 

ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʠ ʟ ʧʽʩʪʦʣʝʪʫ. 

4. ʆʮʽʥʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʦʙʽʚ ʽ ʤʝʪʦʜʽʚ ʘʚʪʦʨʩʴʢʦʾ ʪʝʭʥʦʣʦʛʽʾ 

ʬʦʨʤʫʚʘʥʥʷ ʪʝʭʥʽʢʠ ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ 

ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʠ ʟ ʧʽʩʪʦʣʝʪʫ ʫ ʨʫʩʽ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʠʡ ʧʨʦʮʝʩ ʩʧʦʨʪʩʤʝʥʽʚ, 

ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʠ ʟ ʧʽʩʪʦʣʝʪʫ ʫ ʨʫʩʽ. 
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ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʪʝʭʥʦʣʦʛʽʷ ʬʦʨʤʫʚʘʥʥʷ ʪʝʭʥʽʢʠ ʧʝʨʝʤʽʱʝʥʥʷ 

ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʠ ʟ ʧʽʩʪʦʣʝʪʫ ʫ ʨʫʩʽ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: ʘʥʘʣʽʟ ʡ ʫʟʘʛʘʣʴʥʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʥʘʫʢʦʚʦʾ 

ʣʽʪʝʨʘʪʫʨʠ, ʤʝʨʝʞʽ Internet (ʜʣʷ ʚʠʚʯʝʥʥʷ ʡ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʭʽʜʥʠʭ ʧʦʣʦʞʝʥʴ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʟʥʘʯʝʥʥʷ ʡʦʛʦ ʧʨʦʙʣʝʤʥʦʛʦ ʧʦʣʷ); ʝʤʧʽʨʠʯʥʠʡ ʨʽʚʝʥʴ 

ʜʦʩʣʽʜʞʝʥʴ: ʧʝʜʘʛʦʛʽʯʥʝ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʫ ʭʦʜʽ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʽʜʚʽʜʘʥʦ ʙʽʣʴʰʝ, ʥʽʞ 100 ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʠʭ ʟʘʥʷʪʴ ʟ ʧʨʘʢʪʠʯʥʽʡ 

ʩʪʨʽʣʴʙʠ ʟ ʧʽʩʪʦʣʝʪʫ ʫ ʨʫʩʽ ʥʘ ʙʘʟʽ ʢʣʫʙʽʚ ʌʝʜʝʨʘʮʽʾ ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ 

ʋʢʨʘʡʥʠ, ʧʝʜʘʛʦʛʽʯʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ ï ʢʦʥʩʪʘʪʫʚʘʣʴʥʠʡ ʪʘ ʬʦʨʤʫʚʘʣʴʥʠʡ; 

ʤʝʪʦʜʠ ʨʝʻʩʪʨʘʮʽʾ ʪʘ ʘʥʘʣʽʟʫ ʨʫʭʽʚ ʩʧʦʨʪʩʤʝʥʘ 3D ʨʝʻʩʪʨʘʮʽʷ ʨʫʭʽʚ ʣʶʜʠʥʠ 

çQualisys Motion Captureè; ʢʚʘʣʽʤʝʪʨʽʷ ï ʤʝʪʦʜ ʝʢʩʧʝʨʪʥʠʭ ʦʮʽʥʦʢ. 

ʋ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʤʝʪʦʜʠ ʦʧʠʩʦʚʦʾ ʩʪʘʪʠʩʪʠʢʠ, 

ʜʠʩʧʝʨʩʽʡʥʠʡ ʘʥʘʣʽʟ ANOVA (Analysis of variation).  

ɿʘʩʪʦʩʫʚʘʥʥʶ ʤʝʪʦʜʽʚ ʦʧʠʩʦʚʦʾ ʩʪʘʪʠʩʪʠʢʠ ʧʝʨʝʜʫʚʘʣʘ ʧʝʨʝʚʽʨʢʘ 

ʛʽʧʦʪʝʟʠ ʧʨʦ ʧʽʜʧʦʨʷʜʢʫʚʘʥʥʷ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ʨʦʟʧʦʜʽʣʫ. 

ʆʩʢʽʣʴʢʠ ʜʘʥʽ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʥʦʨʤʘʣʴʥʠʤ ʨʦʟʧʦʜʽʣʦʤ ʽ ʚʠʷʚʠʣʠʩʷ 

ʦʜʥʦʨʽʜʥʠʤʠ, ʱʦ ʦʙʫʤʦʚʣʝʥʦ ʚʠʙʽʨʢʦʶ ʩʧʦʨʪʩʤʝʥʽʚ ʦʜʥʘʢʦʚʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ, 

ʪʦ ʩʝʨʝʜʥʴʦʩʪʘʪʠʩʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʪʝʭʥʽʢʠ ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ ʧʽʜ ʯʘʩ 

ʩʪʨʽʣʴʙʠ ʫ ʨʫʩʽ ʦʮʽʥʶʚʘʣʠʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʝʨʝʜʥʴʦʾ ὼӶ ʪʘ ʩʪʘʥʜʘʨʪʥʦʛʦ 

ʚʽʜʭʠʣʝʥʥʷ (SD). ʂʨʽʤ ʪʦʛʦ ʨʦʟʨʘʭʦʚʫʚʘʚʩʷ ʢʦʝʬʽʮʽʻʥʪ ʚʘʨʽʘʮʽʾ v, ʷʢʠʡ 

ʚʘʨʽʶʚʘʚ ʚʽʜ 1,29 ʜʦ 8,90 %, ʪʦʙʪʦ ʥʝ ʧʝʨʝʚʠʱʫʚʘʚ 10 %. 

ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʧʦʪʨʘʧʣʷʥʥʷ ʫ ʤʽʰʝʥʴ ʩʧʦʨʪʩʤʝʥʘʤʠ, ʷʢʽ 

ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʽ ʟ ʧʽʩʪʦʣʝʪʫ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʝʥʥʷ 

ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʾʭ ʢʫʪʦʚʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʫ ʨʽʟʥʽ ʤʦʤʝʥʪʠ ʯʘʩʫ ʟʘʣʝʞʥʦ ʚʽʜ 

ʩʧʦʩʦʙʫ ʧʝʨʝʤʽʱʝʥʥʷ ʟʜʽʡʩʥʶʚʘʚʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 

ANOVA (Analysis of variation), ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʚʩʪʘʥʦʚʠʪʠ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ 

ʜʚʦʤʘ ʡ ʙʽʣʴʰʝ ʛʨʫʧʘʤʠ ʧʦʢʘʟʥʠʢʽʚ, ʨʦʟʧʦʜʽʣʝʥʠʭ ʟʘ ʥʦʨʤʘʣʴʥʠʤ ʟʘʢʦʥʦʤ, ʪʘ 

ʦʮʽʥʠʪʠ ʾʭʥʶ ʩʪʘʪʠʩʪʠʯʥʫ ʟʥʘʯʫʱʽʩʪʴ ʥʘ ʦʙʨʘʥʦʤʫ ʨʽʚʥʽ ʟʥʘʯʫʱʦʩʪʽ 

(N. Byshevets, 2019). ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʛʽʧʦʪʝʟʠ ʧʨʦ ʦʜʥʦʨʽʜʥʽʩʪʴ ʛʨʫʧʦʚʠʭ 

ʜʠʩʧʝʨʩʽʡ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ Levene's test. ʇʨʠ ʮʴʦʤʫ ʫ ʚʠʧʘʜʢʫ ʚʽʜʩʫʪʥʦʩʪʽ 
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ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʦʾ (ʨ>0,05) ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʜʠʩʧʝʨʩʽʷʤʠ ʩʚʽʜʯʠʣʦ ʧʨʦ 

ʦʙˇʨʫʥʪʦʚʘʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʠʯʥʦʛʦ ʚʘʨʽʘʥʪʘ ʜʠʩʧʝʨʩʽʡʥʦʛʦ 

ʘʥʘʣʽʟʫ. ʊʦʞ ʫ ʭʦʜʽ ʟʜʽʡʩʥʝʥʦʛʦ ʘʥʘʣʽʟʫ ʧʝʨʝʚʽʨʷʣʘʩʴ ʛʽʧʦʪʝʟʘ ʅ0, ʱʦ ʨʽʟʥʠʮʷ 

ʤʽʞ ʢʫʪʦʚʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʩʧʦʨʪʩʤʝʥʽʚ ʧʨʠ ʩʪʨʽʣʴʙʽ ʟʘʣʝʞʥʦ ʚʽʜ 

ʩʧʦʩʦʙʫ ʧʝʨʝʤʽʱʝʥʥʷ ʥʝʟʥʘʯʥʘ ʘʙʦ ʻ ʥʘʩʣʽʜʢʦʤ ʚʠʧʘʜʢʦʚʦʩʪʽ. ɿ ʮʽʻʶ ʤʝʪʦʶ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʢʨʠʪʝʨʽʡ ʌʽʰʝʨʘ F, ʷʢʠʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʟʥʘʯʝʥʴ 

ʤʽʞʛʨʫʧʦʚʠʭ ʽ ʚʥʫʪʨʽʰʥʴʦʛʨʫʧʦʚʠʭ ʜʠʩʧʝʨʩʽʡ, ʧʽʩʣʷ ʯʦʛʦ ʡʦʛʦ ʚʝʣʠʯʠʥʘ 

ʧʦʨʽʚʥʶʚʘʣʘʩʴ ʟ ʢʨʠʪʠʯʥʠʤ ʟʥʘʯʝʥʥʷʤ F-ʢʨʠʪʝʨʽʶ ʟ ʫʨʘʭʫʚʘʥʥʷʤ, ʱʦ 

ʤʽʞʛʨʫʧʦʚʝ ʯʠʩʣʦ ʩʪʫʧʝʥʽʚ ʚʽʣʴʥʦʩʪʽ df ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʷʢ ʯʠʩʣʦ ʢʽʣʴʢʦʩʪʽ 

ʛʨʫʧ, ʟʤʝʥʰʝʥʝ ʥʘ ʦʜʠʥʠʮʶ ὨὪ ά ρ, ʘ ʚʥʫʪʨʽʰʥʴʦ ʛʨʫʧʦʚʝ ï ʷʢ 

ʜʦʙʫʪʦʢ ʯʠʩʣʘ ʛʨʫʧ ʥʘ ʯʠʩʝʣʴʥʽʩʪʴ ʢʦʞʥʦʾ ʟ ʛʨʫʧ ʤʽʥʫʩ ʦʜʠʥʠʮʷ ὨὪ

άὲ ρ . ʋ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʧʝʨʝʚʽʨʷʣʠʩʷ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʢʽʣʴʢʦʤʘ 

ʧʦʢʘʟʥʠʢʘʤʠ ʚ ʧʝʚʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ, ʟʘʤʽʩʪʴ ʦʜʥʦʤʽʨʥʦʛʦ ʢʨʠʪʝʨʽʶ F 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʙʘʛʘʪʦʚʠʤʽʨʥʠʡ ʢʨʠʪʝʨʽʡ F (ʣʷʤʙʜʘ-ʢʨʠʪʝʨʽʡ ʋʽʣʢʩʘ), 

ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʧʦʨʽʚʥʷʥʥʽ ʢʦʚʘʨʽʘʮʽʡʥʦʾ ʤʘʪʨʠʮʽ ʧʦʤʠʣʦʢ ʽ ʤʽʞʛʨʫʧʦʚʦʾ 

ʢʦʚʘʨʽʘʮʽʡʥʦʾ ʤʘʪʨʠʮʽ. 

ʇʝʨʝʚʽʨʢʘ ʛʽʧʦʪʝʟʠ ʧʨʦ ʚʽʜʤʽʥʥʽʩʪʴ ʤʽʞ ʩʝʨʝʜʥʽʤʠ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʩʧʦʩʦʙʽʚ ʧʝʨʝʤʽʱʝʥʥʷ ʟʜʽʡʩʥʶʚʘʣʘʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʘʧʦʩʪʝʨʽʦʨʥʦʛʦ ʪʝʩʪʫ Newman-Keuls, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʜʦʩʪʘʪʥʴʦʶ 

ʧʦʪʫʞʥʽʩʪʶ ʧʨʠ ʚʠʷʚʣʝʥʥʽ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʛʨʫʧʘʤʠ. 

ʄʘʢʩʠʤʘʣʴʥʦ ʧʨʠʡʥʷʪʥʘ ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʤʠʣʢʠ I ʨʦʜʫ ʩʢʣʘʜʘʣʘ 5 %, 

ʪʦʙʪʦ ʨʽʚʝʥʴ ʟʥʘʯʫʱʦʩʪʽ Ŭ ʧʨʠʡʥʷʪʦ ʨʽʚʥʠʤ 0,05.  

ʋ ʚʠʧʘʜʢʫ p < 1,0Ŀ10-5 ʡʦʛʦ ʟʥʘʯʝʥʥʷ ʧʨʝʜʩʪʘʚʣʷʣʦʩʴ ʫ ʚʠʛʣʷʜʽ                

çp < 0,05è, ʘ ʚ ʽʥʰʠʭ ʚʠʧʘʜʢʘʭ ï ʫ ʩʪʘʥʜʘʨʪʥʦʤʫ ʚʠʛʣʷʜʽ. 

ʉʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʟʜʽʡʩʥʶʚʘʣʘʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʧʨʦʛʨʘʤ MS Excel ʪʘ Statistica 10.0 (USA, Stat Soft).  

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ: 

ʫʧʝʨʰʝ ʟ ʧô̫ ʪʠ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʩʧʦʩʦʙʽʚ ʧʝʨʝʤʽʱʝʥʥʷ 

(çɿʚʠʯʘʡʥʠʡè ʢʨʦʢ, çʍ-ʧʦʜʽʙʥʠʡè ʢʨʦʢ; çʃʠʞʥʠʡè ʢʨʦʢ; çʃʽʥʽʡʥʠʡè ʢʨʦʢ; 
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çʅʠʟʴʢʝè ʧʝʨʝʤʽʱʝʥʥʷ) ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ ʫ ʨʫʩʽ, ʚʠʟʥʘʯʝʥʦ ʦʧʪʠʤʘʣʴʥʠʡ 

ʩʧʦʩʽʙ ʧʝʨʝʤʽʱʝʥʥʷ ʩʪʨʽʣʢʘ; 

ʫʧʝʨʰʝ ʚʠʟʥʘʯʝʥʽ ʚʽʜʤʽʥʠ ʙʽʦʢʽʥʝʤʘʪʠʯʥʽ ʨʠʩʠ ʪʝʭʥʽʢʠ çʍ-ʧʦʜʽʙʥʦʛʦè 

ʢʨʦʢʫ, çʃʠʞʥʦʛʦè ʢʨʦʢʫ, çʃʽʥʽʡʥʦʛʦè ʢʨʦʢʫ; çʅʠʟʴʢʦʛʦè ʧʝʨʝʤʽʱʝʥʥʷ; 

çɿʚʠʯʘʡʥʦʛʦè ʢʨʦʢʫ ʩʪʨʽʣʢʘ  ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ ʟ ʧʽʩʪʦʣʝʪʫ ʫ ʨʫʩ;̔   

ʫʧʝʨʰʝ ʥʘ ʦʩʥʦʚʽ ʚʠʟʥʘʯʝʥʠʭ ʙʽʦʢʽʥʝʤʘʪʠʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʝʭʥʽʢʠ 

ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ  ʧʨʘʢʪʠʯʥʽʡ 

ʩʪʨʽʣʴʙʠ ʟ ʧʽʩʪʦʣʝʪʫ ʫ ʨʫʩʽ  ʦʙˇʨʫʥʪʦʚʘʥʘ ʘʚʪʦʨʩʴʢʘ ʪʝʭʥʦʣʦʛʽʷ ʷʢʘ 

ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʫ ʪʝʭʥʽʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ 

ʩʧʦʨʪʩʤʝʥʽʚ. ɺʽʜʤʠʚʥʠʤʠ ʨʠʩʘʤʠ ʷʢʦʾ ʻ: ʤʝʪʘ, ʟʘʚʜʘʥʥʷ, ʢʦʥʮʝʧʪʫʘʣʴʥʠʡ,  

ʟʤʽʩʪʦʚʠʡ ʪʘ ʦʮʽʥʦʯʥʘ-ʨʝʟʫʣʴʪʘʪʠʚʥʠʡ ʢʦʥʮʝʧʪʠ, ʤʦʜʝʣʽ çʪʨʝʥʫʚʘʥʥʷ ʙʝʟ 

ʧʘʪʨʦʥʽʚè (ʭʦʣʦʩʪʦʛʦ ʪʨʝʥʫʚʘʥʷ), ʢʦʤʧʣʝʢʩ ʚʧʨʘʚ çʪʨʠʢʫʪʥʠʢʦʚʠʡ ʣʘʙʽʨʠʥʪè, 

ʢʦʤʧʣʝʢʩ ʚʧʨʘʚ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʧʦʨʫʰʝʥʴ ʦʧʦʨʥʦ-ʨʝʩʦʨʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʩʪʦʧʠ. ʇʽʜ ʯʘʩ ʪʨʝʥʫʚʘʥʥʷ ʚ çʪʨʠʢʫʪʥʠʢʦʚʦʤʫ ʣʘʙʽʨʠʥʪʽè ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʧʽʩʪʦʣʝʪ ʟ ʣʘʟʝʨʥʦʶ ʮʽʣʝʚʢʘʟʽʚʢʦʶ ʨʽʟʥʠʭ ʢʦʣʴʦʨʽʚ (çSIRTè), ʘ ʪʘʢʦʞ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʤʽʰʝʥʽ ʧʦʧʝʨʠ, ʩʚʽʥʛʝʨʠ, ʪʘʨʽʣʢʠ çʯʝʙʫʨʘʰʢʠè ʪʦʱʦ, ʤʦʞʫʪʴ 

ʚʚʦʜʠʪʠʩʷ ʩʪʽʥʢʠ, ʚʽʢʥʘ, ʫʢʨʠʪʪʷ ʪʦʱʦ; 

ʧʽʜʪʚʝʨʜʞʝʥʦ ʜʦʮʽʣʴʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʧʪʠʢʦ-ʝʣʝʢʪʨʦʥʥʠʭ ʩʠʩʪʝʤ ʜʣʷ 

ʨʝʻʩʪʨʘʮʽʾ ʪʘ ʘʥʘʣʽʟʫ ʨʫʭʽʚ ʩʧʦʨʪʩʤʝʥʽʚ ʫ ʧʨʘʢʪʠʮʽ ʩʧʦʨʪʫ; 

ʨʦʟʰʠʨʝʥʦ ʪʘ ʜʦʧʦʚʥʝʥʦ ʽʥʬʦʨʤʘʮʽʡʥʫ ʙʘʟʫ ʜʘʥʠʭ ʩʪʦʩʦʚʥʦ 

ʢʚʘʣʽʤʝʪʨʠʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʧʦʩʦʙʫ ʧʝʨʝʤʽʱʝʥʥʷ ʩʪʨʽʣʴʮʷ ʧʨʠ 

ʩʪʨʽʣʴʙʽ ʚ ʨʫʩʽ. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ʋ ʩʧʽʣʴʥʠʭ ʥʘʫʢʦʚʠʭ ʧʫʙʣʽʢʘʮʽʷʭ 

ʟʜʦʙʫʚʘʯʝʚʽ ʥʘʣʝʞʠʪʴ ʧʨʦʚʽʜʥʘ ʨʦʣʴ ʫ ʽʥʽʮʽʶʚʘʥʥʽ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʩʣʽʜʞʝʥʴ, 

ʟʜʽʡʩʥʝʥʥʽ ʘʥʘʣʽʟʫ ʡ ʥʘʫʢʦʚʦʛʦ ʦʩʤʠʩʣʝʥʥʷ ʝʤʧʽʨʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, 

ʦʙʛʦʚʦʨʝʥʥʽ ʬʘʢʪʠʯʥʠʭ ʜʘʥʠʭ, ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʾʭ 

ʪʝʦʨʝʪʠʯʥʦʤʫ ʫʟʘʛʘʣʴʥʝʥʥʽ. ɺʥʝʩʦʢ ʩʧʽʚʘʚʪʦʨʽʚ ʧʦʣʷʛʘʻ ʚ ʫʯʘʩʪʽ ʫ ʬʦʨʤʫʚʘʥʥʽ 

ʦʢʨʝʤʠʭ ʟʘʚʜʘʥʴ ʜʦʩʣʽʜʞʝʥʥʷ, ʦʨʛʘʥʽʟʘʮʽʡʥʦʤʫ ʩʫʧʨʦʚʦʜʽ ʜʦʩʣʽʜʞʝʥʴ ʟʘ 

ʦʢʨʝʤʠʤʠ ʥʘʫʢʦʚʠʤʠ ʥʘʧʨʷʤʘʤʠ, ʘ ʪʘʢʦʞ ʫ ʥʘʜʘʥʥʽ ʤʝʪʦʜʠʯʥʦʾ ʪʘ 

ʢʦʥʩʫʣʴʪʘʪʠʚʥʦʾ ʜʦʧʦʤʦʛʠ ʧʽʜ ʯʘʩ ʦʙʨʦʙʢʠ ʡ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʦʪʨʠʤʘʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ.  



29 
 

ʇʫʙʣʽʢʘʮʽʾ. ʅʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʾ ʚʠʩʚʽʪʣʝʥʦ ʚ 13 ʥʘʫʢʦʚʠʭ 

ʧʫʙʣʽʢʘʮʽʷʭ: 7 ʩʪʘʪʝʡ ʫ ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʥʷʭ ʟ ʧʝʨʝʣʽʢʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ 

ʚʠʜʘʥʴ ʋʢʨʘʾʥʠ, 1 ʩʪʘʪʪʷ ʫ ʧʝʨʽʦʜʠʯʥʦʤʫ ʥʘʫʢʦʚʦʤʫ ʚʠʜʘʥʥʽ ʉʐɸ, 

ʧʨʦʽʥʜʝʢʩʦʚʘʥʦʤʫ ʚ ʙʘʟʽ ʜʘʥʠʭ Scopus (Q3); 5 ʧʫʙʣʽʢʘʮʽʡ ʘʧʨʦʙʘʮʽʡʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ (ʜʦʜʘʪʦʢ ɸ).  

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ. ɿʘ ʦʩʥʦʚʥʠʤ ʧʦʣʦʞʝʥʥʷʤ 

ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʟʨʦʙʣʝʥʦ ʜʦʧʦʚʽʜʽ ʥʘ I ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ 

ʝʣʝʢʪʨʦʥʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ 

çɹʽʦʤʝʭʘʥʽʢʘ ʩʧʦʨʪʫ, ʦʟʜʦʨʦʚʯʦʾ ʨʫʭʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʬʽʟʠʯʥʦʾ ʪʝʨʘʧʽʾ ʪʘ 

ʝʨʛʦʪʝʨʘʧʽʾ: ʘʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ, ʽʥʥʦʚʘʮʽʡʥʽ ʧʨʦʻʢʪʠ ʪʘ ʪʨʝʥʜʠè (ʂʠʾʚ, 2021); 

II  ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʝʣʝʢʪʨʦʥʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʟ 

ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çɹʽʦʤʝʭʘʥʽʢʘ ʩʧʦʨʪʫ, ʦʟʜʦʨʦʚʯʦʾ ʨʫʭʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ, 

ʬʽʟʢʫʣʴʪʫʨʥʦ-ʩʧʦʨʪʠʚʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ: ʘʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ, ʽʥʥʦʚʘʮʽʡʥʽ 

ʧʨʦʻʢʪʠ ʪʘ ʪʨʝʥʜʠè (ʂʠʾʚ, 2022); III  ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʝʣʝʢʪʨʦʥʥʽʡ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʡ̔ ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çɹʽʦʤʝʭʘʥʽʢʘ ʩʧʦʨʪʫ, 

ʦʟʜʦʨʦʚʯʦʾ ʨʫʭʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʬʽʟʢʫʣʴʪʫʨʥʦ-ʩʧʦʨʪʠʚʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ: 

ʘʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ, ʽʥʥʦʚʘʮʽʡʥʽ ʧʨʦʻʢʪʠ ʪʘ ʪʨʝʥʜʠè (ʂʠʾʚ, 2023); 

Vɯ ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʝʣʝʢʪʨʦʥʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʟ 

ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çɯʥʥʦʚʘʮʽʡʥʽ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʫ ʬʽʟʠʯʥʽʡ 

ʢʫʣʴʪʫʨʽ, ʩʧʦʨʪʽ, ʬʽʟʠʯʥʽʡ ʪʝʨʘʧʽʾ ʪʘ ʝʨʛʦʪʝʨʘʧʽʾè (ʂʠʾʚ, 2023); 

ɯ ɿʘʛʘʣʴʥʦʫʥʽʚʝʨʩʠʪʝʪʩʴʢʽʡ ʥʘʫʢʦʚʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʘʩʧʽʨʘʥʪʽʚ ʽ ʜʦʢʪʦʨʘʥʪʽʚ 

çɼʠʩʝʨʪʘʮʽʡʥʝ ʜʦʩʣʽʜʞʝʥʥʷ: ʚʽʜ ʽʜʝʾ ʜʦ ʨʝʘʣʽʟʘʮʽʾè (ʂʠʾʚ, 2023); ʄʽʞʥʘʨʦʜʥʽʡ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʆʩʥʦʚʥʽ ʥʘʧʨʷʤʢʠ ʨʦʟʚʠʪʢʫ ʬʽʟʠʯʥʦʾ 

ʢʫʣʴʪʫʨʠ, ʩʧʦʨʪʫ, ʬʽʟʠʯʥʦʾ ʪʝʨʘʧʽʾ ʪʘ ʝʨʛʦʪʝʨʘʧʽʾè (ɼʥʽʧʨʦ, 2024, 2025), 

VI  ɺʩʝʫʢʨʘʾʥʩʴʢʦʤʫ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʤʫ ʩʝʤʽʥʘʨʽ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ 

çʌʽʟʠʯʥʘ ʢʫʣʴʪʫʨʘ, ʩʧʦʨʪ ʪʘ ʨʝʘʙʽʣʽʪʘʮʽʷ: ʧʨʦʙʣʝʤʠ, ʽʥʥʦʚʘʮʽʡʥʽ ʧʨʦʻʢʪʠ ʪʘ 

ʪʨʝʥʜʠè (ɺʽʥʥʠʮʷ, 2024 ʨ.), IV ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʝʣʝʢʪʨʦʥʥʽʡ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çɹʽʦʤʝʭʘʥʽʢʘ ʩʧʦʨʪʫ, 

ʦʟʜʦʨʦʚʯʦʾ ʨʫʭʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʬʽʟʢʫʣʴʪʫʨʥʦ-ʩʧʦʨʪʠʚʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ: 

ʘʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ, ʽʥʥʦʚʘʮʽʡʥʽ ʧʨʦʻʢʪʠ ʪʘ ʪʨʝʥʜʠè (ʂʠʾʚ, 2025), 

ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʆʩʥʦʚʥʽ ʥʘʧʨʷʤʢʠ ʨʦʟʚʠʪʢʫ 
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ʬʽʟʠʯʥʦʾ ʢʫʣʴʪʫʨʠ, ʩʧʦʨʪʫ, ʬʽʟʠʯʥʦʾ ʪʝʨʘʧʽʾ ʪʘ ʝʨʛʦʪʝʨʘʧʽʾè (ɼʥʽʧʨʦ, 2025), 

ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ ʢʘʬʝʜʨʠ ʙʽʦʤʝʭʘʥʽʢʠ ʪʘ ʩʧʦʨʪʠʚʥʦʾ 

ʤʝʪʨʦʣʦʛʽʾ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʬʽʟʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ ʽ ʩʧʦʨʪʫ 

ʋʢʨʘʾʥʠ (2020), ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ ʽ ʢʨʫʛʣʠʭ ʩʪʦʣʘʭ ʢʘʬʝʜʨʠ 

ʢʽʥʝʟʽʦʣʦʛʽʾ ʪʘ ʬʽʟʢʫʣʴʪʫʨʥʦ-ʩʧʦʨʪʠʚʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ (ʂʠʾʚ, 2021-2025 ʨʨ.) 

(ɼʦʜʘʪʦʢ ɹ). 

ʇʨʘʢʪʠʯʥʘ ʟʥʘʯʫʱʽʩʪʴ ʨʦʙʦʪʠ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʪʝʭʥʦʣʦʛʽʷ ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʘ ʪʨʝʥʝʨʘʤʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʮʝʩʫ ʪʝʭʥʽʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ 

ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ  ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙ ̔ʟ ʧʽʩʪʦʣʝʪʫ ʫ ʨʫʩʽ.  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʨʦʚʘʜʞʝʥʽ ʚ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʠʡ ʧʨʦʮʝʩ 

ʧʽʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʽʚ ʩʧʦʨʪʠʚʥʦ-ʩʪʨʽʣʝʮʴʢʦʛʦ ʢʣʫʙʫ çʄʘʡʩʪʝʨ ʉʧʦʨʪè (ʘʢʪ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜ 17.11.2025, ʜʦʜʘʪʦʢ ɺ), ʫ ʧʨʘʢʪʠʢʫ ʧʽʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʽʚ 

ʌʝʜʝʨʘʮʽʾ ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ ʋʢʨʘʥʾʠ (ʘʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜ 20.11.2025, 

ʜʦʜʘʪʦʢ ɻ), ʫ ʧʨʘʢʪʠʢʫ ʧʽʜʛʦʪʦʚʢʠ ʢʫʨʩʘʥʪʽʚ ʅʘʚʯʘʣʴʥʦʛʦ ʮʝʥʪʨʫ ʤʦʨʩʴʢʦʾ 

ʧʽʭʦʪʠ ɺʄʉ ɿʉʋ (ʘʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜ 22.11.2025, ʜʦʜʘʪʦʢ ɼ) ʪʘ ʚ 

ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʢʘʬʝʜʨʠ ʢʽʥʝʟʽʦʣʦʛʽʾ ʪʘ ʬʽʟʢʫʣʴʪʫʨʥʦ-ʩʧʦʨʪʠʚʥʦʾ 

ʨʝʘʙʽʣʽʪʘʮʽʾ ʜʣʷ ʩʪʫʜʝʥʪʽʚ, ʷʢʽ ʟʜʦʙʫʚʘʶʪ ɹʚʠʫɦ ʦʩʚʽʪʫ ʟʘ ʩʧʝʮʽʘʣʴʥʦʩʪʴʶ 017 

(ɸ7) ï ʌʽʟʠʯʥʘ ʢʫʣʴʪʫʨʘ ʪʘ ʩʧʦʨʪ (ʩʧʝʮʽʘʣʽʟʘʮʽʷ ï ʢʽʥʝʟʽʦʣʦʛʽʷ) (ʘʢʪ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜ 23.11.2025, ʜʦʜʘʪʦʢ ɽ). 

ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʤʘʻ ʯʽʪʢʦ 

ʚʠʙʫʜʫʚʘʥʫ ʣʦʛʽʢʦ-ʩʪʨʫʢʪʫʨʥʫ ʦʨʛʘʥʽʟʘʮʽʶ ʪʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʚʩʪʫʧʫ, ʧôʷʪʠ 

ʨʦʟʜʽʣʽʚ, ʚʠʩʥʦʚʢʽʚ, ʧʨʘʢʪʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ, ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ, 

ʱʦ ʥʘʣʽʯʫʻ 165 ʥʘʡʤʝʥʫʚʘʥʴ, ʘ ʪʘʢʦʞ ʧôʷʪʠ ʜʦʜʘʪʢʽʚ. ɿʘʛʘʣʴʥʠʡ ʦʙʩʷʛ 

ʜʠʩʝʨʪʘʮʽʾ ʩʪʘʥʦʚʠʪʴ 253 ʩʪʦʨʽʥʢʠ ʤʘʰʠʥʦʧʠʩʥʦʛʦ ʪʝʢʩʪʫ. ɯʣʶʩʪʨʘʪʠʚʥʠʡ ʪʘ 

ʘʥʘʣʽʪʠʯʥʠʡ ʘʧʘʨʘʪ ʜʦʩʣʽʜʞʝʥʥʷ ʨʝʧʨʝʟʝʥʪʦʚʘʥʦ 34 ʪʘʙʣʠʮʷʤʠ ʪʘ 28 

ʨʠʩʫʥʢʘʤʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʘʦʯʥʽʩʪʴ ʧʦʜʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʽ ʩʧʨʠʷʶʪʴ 

ʧʦʛʣʠʙʣʝʥʦʤʫ ʨʦʟʢʨʠʪʪʶ ʟʤʽʩʪʫ ʦʩʥʦʚʥʠʭ ʧʦʣʦʞʝʥʴ ʨʦʙʦʪʠ. 
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ʈʆɿɼɯʃ 1 

ʌʆʈʄʋɺɸʅʅʗ ʊɽʍʅɯʂʀ ʇɽʈɽʄɯʑɽʅʅʗ ʉʊʈɯʃʂɸ ʇɯɼ ʏɸʉ 

ʉʊʈɯʃʔɹʀ ʋ ʈʋʉɯ ʗʂ ʅɸʋʂʆɺɸ ʇʈʆɹʃɽʄɸ 

 

1.1 ʈʦʟʚʠʪʦʢ ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ ʚ ʋʢʨʘʾʥʽ 

 

ɯʥʩʪʠʪʫʮʽʦʥʘʣʽʟʘʮʽʷ ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ ʚ ʋʢʨʘʾʥʽ ʤʘʻ ʧʦʩʣʽʜʦʚʥʠʡ 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʡ ʭʘʨʘʢʪʝʨ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʩʠʩʪʝʤʥʝ ʩʪʘʥʦʚʣʝʥʥʷ ʮʴʦʛʦ 

ʚʠʜʫ ʩʧʦʨʪʫ ʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʬʽʟʢʫʣʴʪʫʨʥʦ-ʩʧʦʨʪʠʚʥʦʤʫ ʧʨʦʩʪʦʨʽ. ɺʠʭʽʜʥʦʶ 

ʪʦʯʢʦʶ ʟʘʟʥʘʯʝʥʦʛʦ ʧʨʦʮʝʩʫ ʩʣʽʜ ʚʚʘʞʘʪʠ 24 ʢʚʽʪʥʷ 2015 ʨʦʢʫ, ʢʦʣʠ ʅʘʢʘʟʦʤ 

ʄʽʥʽʩʪʝʨʩʪʚʘ ʤʦʣʦʜʽ ʪʘ ʩʧʦʨʪʫ ʋʢʨʘʾʥʠ ˉ1198 ʧʨʘʢʪʠʯʥʫ ʩʪʨʽʣʴʙʫ ʙʫʣʦ 

ʦʬʽʮʽʡʥʦ ʚʠʟʥʘʥʦ ʚʠʜʦʤ ʩʧʦʨʪʫ. ʎʝʡ ʢʨʦʢ ʥʝ ʣʠʰʝ ʟʘʩʚʽʜʯʠʚ ʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʜʠʩʮʠʧʣʽʥʠ ʚʠʤʦʛʘʤ ʩʧʦʨʪʠʚʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ, ʘ ʡ ʩʪʚʦʨʠʚ ʧʽʜˇʨʫʥʪʷ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʬʝʜʝʨʘʪʠʚʥʠʭ, ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʪʘ ʥʘʚʯʘʣʴʥʦ-

ʤʝʪʦʜʠʯʥʠʭ ʩʪʨʫʢʪʫʨ. 

ʋ ʮʴʦʤʫ ʞ ʨʦʮʽ ʧʽʜʪʚʝʨʜʞʝʥʦ ʶʨʠʜʠʯʥʠʡ ʩʪʘʪʫʩ ʛʨʦʤʘʜʩʴʢʦʾ ʩʧʽʣʢʠ 

çʌʝʜʝʨʘʮʽʷ ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ ʋʢʨʘʾʥʠè (ʌʇʉʋ) ʰʣʷʭʦʤ ʚʠʜʘʯʽ ʩʚʽʜʦʮʪʚʘ 

ˉ1418895, ʱʦ ʚʠʟʥʘʯʠʣʦ ʾʾ ʷʢ ʮʝʥʪʨʘʣʴʥʠʡ ʩʫʙôʻʢʪ ʫʧʨʘʚʣʽʥʥʷ ʨʦʟʚʠʪʢʦʤ 

ʜʠʩʮʠʧʣʽʥʠ. ʇʦʜʘʣʴʰʘ ʝʚʦʣʶʮʽʷ ʬʝʜʝʨʘʪʠʚʥʦʾ ʤʦʜʝʣʽ ʚʽʜʙʫʣʘʩʷ 13 ʯʝʨʚʥʷ 

2017 ʨʦʢʫ, ʢʦʣʠ ʅʘʢʘʟʦʤ ʄʽʥʽʩʪʝʨʩʪʚʘ ʤʦʣʦʜʽ ʪʘ ʩʧʦʨʪʫ ʋʢʨʘʾʥʠ ˉ2500 

ʌʇʉʋ ʥʘʜʘʥʦ ʩʪʘʪʫʩ ʥʘʮʽʦʥʘʣʴʥʦʾ ʩʧʦʨʪʠʚʥʦʾ ʬʝʜʝʨʘʮʽʾ. ʎʝ ʨʽʰʝʥʥʷ 

ʟʘʙʝʟʧʝʯʠʣʦ ʨʦʟʰʠʨʝʥʥʷ ʧʦʚʥʦʚʘʞʝʥʴ ʌʝʜʝʨʘʮʽʾ ʫ ʩʬʝʨʘʭ ʬʦʨʤʫʚʘʥʥʷ 

ʥʘʮʽʦʥʘʣʴʥʦʾ ʟʤʘʛʘʣʴʥʦʾ ʩʠʩʪʝʤʠ, ʧʽʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʽʚ, ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ, ʘ ʪʘʢʦʞ ʟʜʽʡʩʥʝʥʥʷ ʧʨʝʜʩʪʘʚʥʠʮʴʢʠʭ ʬʫʥʢʮʽʡ ʫ 

ʚʟʘʻʤʦʜʽʾ ʟ ʜʝʨʞʘʚʥʠʤʠ ʽʥʩʪʠʪʫʮʽʷʤʠ. 

ʋʢʣʘʜʝʥʥʷ 19 ʣʠʧʥʷ 2017 ʨʦʢʫ ʜʦʛʦʚʦʨʫ ˉ8515/17 ʤʽʞ ʄʽʥʽʩʪʝʨʩʪʚʦʤ 

ʤʦʣʦʜʽ ʪʘ ʩʧʦʨʪʫ ʋʢʨʘʾʥʠ ʽ ʌʇʉʋ ʩʪʘʣʦ ʚʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-

ʦʨʛʘʥʽʟʘʮʽʡʥʦʾ ʢʦʥʩʦʣʽʜʘʮʽʾ ʛʘʣʫʟʽ. ɿʛʽʜʥʦ ʟ ʧʦʣʦʞʝʥʥʷʤʠ ʜʦʛʦʚʦʨʫ, 

ʌʝʜʝʨʘʮʽʷ ʦʪʨʠʤʘʣʘ ʚʠʢʣʶʯʥʝ ʧʨʘʚʦ ʥʘ ʨʦʟʚʠʪʦʢ ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ ʷʢ 

ʚʠʜʫ ʩʧʦʨʪʫ ʪʘ ʦʬʽʮʽʡʥʝ ʧʨʝʜʩʪʘʚʥʠʮʪʚʦ ʜʠʩʮʠʧʣʽʥʠ ʥʘ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ 
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ʜʝʨʞʘʚʠ, ʪʦʜʽ ʷʢ ʄʽʥʽʩʪʝʨʩʪʚʦ ʚʟʷʣʦ ʥʘ ʩʝʙʝ ʟʦʙʦʚôʷʟʘʥʥʷ ʩʧʨʠʷʪʠ ʨʝʘʣʽʟʘʮʽʾ 

ʾʾ ʬʫʥʢʮʽʡ ʪʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʫ ʧʽʜʪʨʠʤʢʫ. 

28 ʙʝʨʝʟʥʷ 2019 ʨʦʢʫ ʌʇʉʋ ʩʬʦʨʤʫʚʘʣʘ ʡ ʦʧʨʠʣʶʜʥʠʣʘ ʚʽʜʢʨʠʪʠʡ 

ʨʝʻʩʪʨ ʜʽʡʩʥʠʭ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʠʡ ʩʪʘʚ ʙʘʟʦʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʟʤʘʛʘʣʴʥʦʾ 

ʚʝʨʠʬʽʢʘʮʽʾ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠʩʴ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʟʘʷʚʦʢ, ʜʦʧʫʩʢʫ ʫʯʘʩʥʠʢʽʚ, 

ʚʝʜʝʥʥʽ ʟʚʽʪʥʦʩʪʽ ʨʝʛʽʦʥʘʣʴʥʠʭ ʦʩʝʨʝʜʢʽʚ ʪʘ ʨʝʛʫʣʶʚʘʥʥʽ ʚʥʫʪʨʽʰʥʴʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʌʝʜʝʨʘʮʽʾ. ʋ ʮʝʡ ʞʝ ʧʝʨʽʦʜ ʙʫʣʘ ʘʢʪʫʘʣʽʟʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ 

ʢʣʫʙʠ ʌʇʉʋ, ʱʦ ʟʘʙʝʟʧʝʯʠʣʦ ʧʨʦʟʦʨʽʩʪʴ ʪʘ ʫʥʽʬʽʢʘʮʽʶ ʬʝʜʝʨʘʪʠʚʥʦʾ ʤʝʨʝʞʽ. 

ɺʘʞʣʠʚʠʤ ʥʦʨʤʘʪʠʚʥʠʤ ʢʨʦʢʦʤ ʩʪʘʣʦ ʟʘʪʚʝʨʜʞʝʥʥʷ 8 ʚʝʨʝʩʥʷ 2020 

ʨʦʢʫ ʇʨʘʚʠʣ ʩʧʦʨʪʠʚʥʠʭ ʟʤʘʛʘʥʴ ʟ ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ, ʨʦʟʨʦʙʣʝʥʠʭ ʽʟ 

ʜʦʪʨʠʤʘʥʥʷʤ ʧʨʠʥʮʠʧʽʚ ʽ ʨʝʛʣʘʤʝʥʪʽʚ IPSC ʪʘ ʘʜʘʧʪʦʚʘʥʠʭ ʜʦ ʚʠʤʦʛ 

ʫʢʨʘʾʥʩʴʢʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʱʦʜʦ ʩʧʦʨʪʠʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʦʙʽʛʫ ʟʙʨʦʾ [73]. 

ʎʝʡ ʜʦʢʫʤʝʥʪ ʫʥʦʨʤʫʚʘʚ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʤʝʪʦʜʠʯʥʽ ʟʘʩʘʜʠ ʧʨʦʚʝʜʝʥʥʷ 

ʟʤʘʛʘʥʴ, ʚʠʟʥʘʯʠʚʰʠ ʩʧʝʮʠʬʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʜʠʩʮʠʧʣʽʥʠ ʥʘ ʥʘʮʽʦʥʘʣʴʥʦʤʫ 

ʨʽʚʥʽ. 

ʂʘʣʝʥʜʘʨ ʟʤʘʛʘʥʴ ʚʩʝʫʢʨʘʾʥʩʴʢʦʛʦ ʨʽʚʥʷ ï ʟʦʢʨʝʤʘ ʂʫʙʢʘ ʋʢʨʘʾʥʠ ʪʘ 

ʏʝʤʧʽʦʥʘʪʫ ʋʢʨʘʾʥʠ ʟ ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ ï ʱʦʨʦʢʫ ʟʘʪʚʝʨʜʞʫʻʪʴʩʷ 

ʄʽʥʽʩʪʝʨʩʪʚʦʤ ʤʦʣʦʜʽ ʪʘ ʩʧʦʨʪʫ ʋʢʨʘʾʥʠ, ʱʦ ʟʘʩʚʽʜʯʫʻ ʽʥʪʝʛʨʦʚʘʥʽʩʪʴ 

ʜʠʩʮʠʧʣʽʥʠ ʜʦ ʦʬʽʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʩʧʦʨʪʠʚʥʠʭ ʟʘʭʦʜʽʚ ʜʝʨʞʘʚʠ [73]. 

ʉʪʘʥʦʤ ʥʘ ʧʦʯʘʪʦʢ 2024 ʨʦʢʫ ʌʇʉʋ ʦʙôʻʜʥʫʻ 843 ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ 

ʩʧʦʨʪʩʤʝʥʽʚ ʽ 46 ʢʣʫʙʽʚ ʫ 21 ʨʝʛʽʦʥʽ ʋʢʨʘʾʥʠ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʨʦʟʛʘʣʫʞʝʥʽʩʪʴ 

ʽ ʩʪʘʙʽʣʴʥʽʩʪʴ ʦʨʛʘʥʽʟʘʮʽʡʥʦʾ ʩʪʨʫʢʪʫʨʠ. ʇʦʧʨʠ ʩʫʪʪʻʚʠʡ ʚʧʣʠʚ ʟʙʨʦʡʥʦʾ 

ʘʛʨʝʩʽʾ ʈʦʩʽʡʩʴʢʦʾ ʌʝʜʝʨʘʮʽʾ, ʫ 2023 ʨʦʮʽ ʌʝʜʝʨʘʮʽʻʶ ʙʫʣʦ ʟʘʙʝʟʧʝʯʝʥʦ 

ʧʨʦʚʝʜʝʥʥʷ ʥʠʟʢʠ ʥʘʮʽʦʥʘʣʴʥʠʭ ʟʤʘʛʘʥʴ, ʟʦʢʨʝʤʘ ʜʚʦʭ ʝʪʘʧʽʚ ʂʫʙʢʘ ʋʢʨʘʾʥʠ 

ʟ ʧʽʩʪʦʣʝʪʫ, ʧʨʠʩʚʷʯʝʥʠʭ ɻʝʨʦʷʤ ʋʢʨʘʾʥʠ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʟʙʝʨʝʛʪʠ 

ʙʝʟʧʝʨʝʨʚʥʽʩʪʴ ʩʧʦʨʪʠʚʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʧʽʜʪʨʠʤʘʪʠ ʥʘʮʽʦʥʘʣʴʥʫ ʩʧʦʨʪʠʚʥʫ 

ʩʧʽʣʴʥʦʪʫ ʚ ʫʤʦʚʘʭ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ. 
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1.2 ɿʘʛʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ  ʷʢ ʚʠʜʫ ʩʧʦʨʪʫ  

 

ʉʧʦʨʪʠʚʥʘ ʧʽʜʛʦʪʦʚʢʘ ʟ ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʠʡ, ʧʝʜʘʛʦʛʽʯʥʦ ʦʨʛʘʥʽʟʦʚʘʥʠʡ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦ 

ʩʪʨʫʢʪʫʨʦʚʘʥʠʡ ʧʨʦʮʝʩ ʨʦʟʚʠʪʢʫ ʬʽʟʠʯʥʠʭ, ʪʝʭʥʽʢʦ-ʪʘʢʪʠʯʥʠʭ, 

ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʪʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦ-ʢʦʛʥʽʪʠʚʥʠʭ ʷʢʦʩʪʝʡ ʚʠʭʦʚʘʥʮʽʚ, 

ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʟʘʧʨʦʛʨʘʤʦʚʘʥʦʛʦ ʨʽʚʥʷ ʩʧʦʨʪʠʚʥʦʾ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʫ ʢʦʥʪʝʢʩʪʽ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ [73]. 

ʉʪʨʘʪʝʛʽʯʥʦʶ ʤʝʪʦʶ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʻ ʢʦʤʧʣʝʢʩʥʝ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʦʨʛʘʥʽʟʤʫ ʩʧʦʨʪʩʤʝʥʽʚ, 

ʬʦʨʤʫʚʘʥʥʷ ʡ ʦʧʪʠʤʽʟʘʮʽʷ ʪʝʭʥʽʯʥʦʾ ʤʘʡʩʪʝʨʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʨʦʟʚʠʪʦʢ 

ʽʥʪʝʛʨʦʚʘʥʠʭ ʷʢʦʩʪʝʡ ʽ ʟʜʽʙʥʦʩʪʝʡ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʚ ʫʤʦʚʘʭ ʩʧʦʨʪʠʚʥʦʛʦ ʧʨʦʪʠʙʦʨʩʪʚʘ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʦʟʥʘʯʝʥʦʾ 

ʤʝʪʠ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʘ ʩʠʩʪʝʤʘ ʧʽʜʛʦʪʦʚʢʠ, ʱʦ ʚʢʣʶʯʘʻ: 

ʬʽʟʠʯʥʫ ʧʽʜʛʦʪʦʚʢʫ, ʦʨʽʻʥʪʦʚʘʥʫ ʥʘ ʮʽʣʝʩʧʨʷʤʦʚʘʥʠʡ ʨʦʟʚʠʪʦʢ ʙʘʟʦʚʠʭ 

ʽ ʩʧʝʮʽʘʣʴʥʠʭ ʬʽʟʠʯʥʠʭ ʷʢʦʩʪʝʡ, ʘ ʪʘʢʦʞ ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ; 

ʪʝʭʥʽʯʥʫ ʧʽʜʛʦʪʦʚʢʫ, ʟʤʽʩʪ ʷʢʦʾ ʧʦʣʷʛʘʻ ʫ ʬʦʨʤʫʚʘʥʥʽ ʪʘ ʚʽʜʧʨʘʮʶʚʘʥʥʽ 

ʦʧʪʠʤʘʣʴʥʠʭ ʪʝʭʥʽʢʦ-ʢʦʦʨʜʠʥʘʮʽʡʥʠʭ ʩʪʨʫʢʪʫʨ ʩʪʨʽʣʝʮʴʢʠʭ ʜʽʡ; 

ʪʘʢʪʠʯʥʫ ʧʽʜʛʦʪʦʚʢʫ, ʩʧʨʷʤʦʚʘʥʫ ʥʘ ʧʽʜʚʝʜʝʥʥʷ ʩʧʦʨʪʩʤʝʥʘ ʜʦ 

ʩʧʨʦʤʦʞʥʦʩʪʽ ʨʘʮʽʦʥʘʣʴʥʦ ʽʥʪʝʛʨʫʚʘʪʠ ʬʽʟʠʯʥʠʡ, ʪʝʭʥʽʯʥʠʡ ʽ ʧʩʠʭʦʣʦʛʽʯʥʠʡ 

ʧʦʪʝʥʮʽʘʣ ʫ ʟʤʽʥʥʠʭ ʫʤʦʚʘʭ ʚʠʢʦʥʘʥʥʷ ʚʧʨʘʚ; 

ʧʩʠʭʦʣʦʛʽʯʥʫ ʧʽʜʛʦʪʦʚʢʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʨʦʟʚʠʪʦʢ ʝʤʦʮʽʡʥʦ-ʚʦʣʴʦʚʦʾ 

ʩʪʘʙʽʣʴʥʦʩʪʽ, ʟʜʘʪʥʦʩʪʽ ʜʦ ʩʘʤʦʨʝʛʫʣʷʮʽʾ, ʧʽʜʪʨʠʤʘʥʥʷ ʧʩʠʭʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ ʪʘ 

ʜʦʤʽʥʘʥʪʥʦʾ ʫʩʪʘʥʦʚʢʠ ʥʘ ʫʩʧʽʰʥʝ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ; 

ʪʝʦʨʝʪʠʯʥʫ ʧʽʜʛʦʪʦʚʢʫ, ʷʢʘ ʬʦʨʤʫʻ ʫ ʚʠʭʦʚʘʥʮʽʚ ʟʥʘʥʥʷ ʱʦʜʦ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʩʧʦʨʪʠʚʥʦʛʦ ʪʨʝʥʫʚʘʥʥʷ, ʜʦʟʚʦʣʷʻ ʘʜʝʢʚʘʪʥʦ ʦʮʽʥʶʚʘʪʠ 

ʚʣʘʩʥʠʡ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʽ ʙʨʘʪʠ ʫʩʚʽʜʦʤʣʝʥʫ ʫʯʘʩʪʴ ʫ ʨʝʛʫʣʶʚʘʥʥʽ 

ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ [14, 73]. 
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ʋ ʚʠʨʽʰʝʥʥʽ ʟʘʚʜʘʥʴ ʩʧʦʨʪʠʚʥʦʛʦ ʪʨʝʥʫʚʘʥʥʷ ʟ ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʟʘʩʦʙʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʘʛʘʪʦʨʽʚʥʝʚʠʡ 

ʚʧʣʠʚ ʥʘ ʦʨʛʘʥʽʟʤ ʩʧʦʨʪʩʤʝʥʽʚ ʽ ʬʦʨʤʫʶʪʴ ʬʫʥʜʘʤʝʥʪ ʾʭʥʴʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ, 

ʪʝʭʥʽʯʥʦʾ ʪʘ ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʦʾ ʛʦʪʦʚʥʦʩʪʽ. ʋ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʽʡ ʣʽʪʝʨʘʪʫʨʽ 

[49, 50, 63, 70] ʾʭ ʪʨʘʜʠʮʽʡʥʦ ʢʣʘʩʠʬʽʢʫʶʪʴ ʥʘ ʦʩʥʦʚʥʽ ʪʘ ʜʦʧʦʤʽʞʥʽ ʟʘʩʦʙʠ, 

ʢʦʞʥʘ ʟ ʷʢʠʭ ʚʠʢʦʥʫʻ ʩʧʝʮʠʬʽʯʥʫ ʨʦʣʴ ʫ ʩʪʨʫʢʪʫʨʽ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʦʛʦ 

ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ [73, 86]. 

ʆʩʥʦʚʥʽ ʟʘʩʦʙʠ ʩʧʦʨʪʠʚʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʩʪʘʥʦʚʣʷʪʴ ʛʨʫʧʫ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʬʽʟʠʯʥʠʭ ʚʧʨʘʚ, ʷʢʽ ʻ ʧʨʦʚʽʜʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʾ ʨʝʛʫʣʷʮʽʾ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʦʨʛʘʥʽʟʤʫ ʪʘ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʝʨʝʭʽʜ ʚʠʭʦʚʘʥʮʽʚ ʽʟ 

ʚʠʭʽʜʥʦʛʦ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʨʽʚʥʷ ʜʦ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʨʝʞʠʤʫ ʜʽʷʣʴʥʦʩʪʽ [47, 48, 

73]. ɿ ʦʛʣʷʜʫ ʥʘ ʾʭʥʶ ʩʪʨʫʢʪʫʨʫ, ʙʽʦʤʝʭʘʥʽʯʥʫ ʩʧʝʮʠʬʽʢʫ ʪʘ ʭʘʨʘʢʪʝʨ ʚʧʣʠʚʫ 

ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʩʠʩʪʝʤʠ ʦʨʛʘʥʽʟʤʫ, ʟʘʟʥʘʯʝʥʽ ʚʧʨʘʚʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ 

ʟʘʛʘʣʴʥʽ, ʜʦʧʦʤʽʞʥʽ, ʩʧʝʮʽʘʣʴʥʽ ʪʘ ʟʤʘʛʘʣʴʥʽ [84]. 

ɼʦ ʧʽʜʛʨʫʧʠ ʟʘʛʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ʚʽʜʥʦʩʷʪʴ ʬʽʟʠʯʥʽ ʚʧʨʘʚʠ, ʱʦ ʥʝ ʻ 

ʭʘʨʘʢʪʝʨʥʠʤʠ ʜʣʷ ʩʧʝʮʠʬʽʢʠ ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ, ʘʣʝ ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʦʟʚʠʪʦʢ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʨʫʭʦʚʠʭ ʷʢʦʩʪʝʡ ʪʘ ʛʘʨʤʦʥʽʡʥʠʡ ʨʦʟʚʠʪʦʢ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ 

ʘʧʘʨʘʪʫ [77-79, 85, 87, 91]. ʇʦʧʨʠ ʾʭʥʶ ʚʽʜʥʦʩʥʫ ʚʽʜʜʘʣʝʥʽʩʪʴ ʚʽʜ ʩʪʨʫʢʪʫʨʠ 

ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʚʦʥʠ ʚʠʢʦʥʫʶʪʴ ʚʘʞʣʠʚʫ ʬʫʥʢʮʽʶ ʚʩʝʙʽʯʥʦʾ ʬʽʟʠʯʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʡ ʘʢʪʠʚʥʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʙʘʛʘʪʦʨʽʯʥʦʛʦ 

ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ [8, 81]. 

ɼʦʧʦʤʽʞʥʽ ʟʘʩʦʙʠ ʚʢʣʶʯʘʶʪʴ ʚʧʨʘʚʠ, ʷʢʽ ʬʦʨʤʫʶʪʴ ʥʝʦʙʭʽʜʥʠʡ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʧʽʜˇʨʫʥʪ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʧʽʜʛʦʪʦʚʢʠ. 

ʅʘʩʘʤʧʝʨʝʜ ʮʝ ʚʧʨʘʚʠ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʨʦʟʚʠʪʦʢ ʧʨʦʚʽʜʥʠʭ ʨʫʭʦʚʠʭ ʷʢʦʩʪʝʡ ï 

ʩʠʣʠ, ʰʚʠʜʢʽʩʥʠʭ ʟʜʽʙʥʦʩʪʝʡ, ʟʘʛʘʣʴʥʦʾ ʪʘ ʩʧʝʮʽʘʣʴʥʦʾ ʚʠʪʨʠʚʘʣʦʩʪʽ, 

ʢʦʦʨʜʠʥʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ [13, 28, 58, 59]. ɰʭʥʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻ 

ʦʧʪʠʤʽʟʘʮʽʶ ʟʘʛʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʪʘ ʩʪʽʡʢʽʩʪʴ ʜʦ ʥʘʚʘʥʪʘʞʝʥʴ, ʚʣʘʩʪʠʚʠʭ 

ʽʥʪʝʥʩʠʚʥʠʤ ʪʨʝʥʫʚʘʥʥʷʤ ʽ ʟʤʘʛʘʣʴʥʽʡ ʜʽʷʣʴʥʦʩʪʽ [73, 93, 94]. 

ɼʦ ʩʧʝʮʽʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ʥʘʣʝʞʘʪʴ ʚʧʨʘʚʠ, ʱʦ ʟʘ ʩʪʨʫʢʪʫʨʦʶ, 

ʤʦʪʦʨʠʢʦʶ, ʙʽʦʤʝʭʘʥʽʯʥʦʶ ʦʨʛʘʥʽʟʘʮʽʻʶ [64, 65, 67, 69, 73] ʪʘ ʬʽʟʽʦʣʦʛʽʯʥʠʤ 



35 
 

ʚʧʣʠʚʦʤ ʤʘʢʩʠʤʘʣʴʥʠʤ ʯʠʥʦʤ ʥʘʙʣʠʞʘʶʪʴʩʷ ʜʦ ʨʫʭʦʚʠʭ ʜʽʡ ʩʪʨʽʣʴʮʷ ʫ 

ʟʤʘʛʘʥʥʷʭ. ʎʝ ʤʦʜʝʣʶʚʘʥʥʷ ʦʢʨʝʤʠʭ ʪʝʭʥʽʢʦ-ʪʘʢʪʠʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, 

ʚʠʢʦʥʘʥʥʷ ʩʧʝʮʠʬʽʯʥʠʭ ʧʨʠʡʦʤʽʚ ʧʦʟʘ ʟʤʘʛʘʣʴʥʦʶ ʩʠʪʫʘʮʽʻʶ, ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʽʜʚʽʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʘ ʪʘʢʦʞ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ ʟ ʽʥʰʠʭ 

ʩʪʨʽʣʝʮʴʢʠʭ ʜʠʩʮʠʧʣʽʥ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ 

ʩʪʝʨʝʦʪʠʧʫ [3, 9, 22, 62]. 

ɿʤʘʛʘʣʴʥʽ ʟʘʩʦʙʠ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʥʘʡʙʽʣʴʰ ʽʥʪʝʛʨʦʚʘʥʫ ʡ ʩʢʣʘʜʥʫ 

ʧʽʜʛʨʫʧʫ ʦʩʥʦʚʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʚʢʣʶʯʘʻ ʢʦʤʙʽʥʘʮʽʾ ʪʝʭʥʽʢʦ-ʪʘʢʪʠʯʥʠʭ ʜʽʡ [16, 

17, 20, 26], ʤʦʜʝʣʶʚʘʥʥʷ ʚʘʨʽʘʪʠʚʥʠʭ ʩʠʪʫʘʮʽʡ [19, 21, 27], ʚʽʜʧʨʘʮʶʚʘʥʥʷ 

ʦʢʨʝʤʠʭ ʪʝʭʥʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʨʝʞʠʤʽ, ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʝʥʦʤʫ ʜʦ 

ʨʝʘʣʴʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʚʧʨʘʚ IPSC. ʉʘʤʝ ʚʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʬʦʨʤʫʚʘʥʥʷ 

ʟʤʘʛʘʣʴʥʦʾ ʥʘʜʽʡʥʦʩʪʽ, ʩʪʽʡʢʦʩʪʽ ʪʝʭʥʽʢʠ ʜʦ ʜʽʾ ʩʪʨʝʩʦʚʠʭ ʯʠʥʥʠʢʽʚ ʪʘ 

ʧʽʜʚʠʱʝʥʥʷ ʩʪʘʙʽʣʴʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ [73]. 

ɼʦʧʦʤʽʞʥʽ ʟʘʩʦʙʠ ʪʨʝʥʫʚʘʥʥʷ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʚʠʢʦʥʫʶʪʴ ʬʫʥʢʮʽʶ 

ʧʽʜʩʠʣʝʥʥʷ ʝʬʝʢʪʫ ʚʧʣʠʚʫ ʦʩʥʦʚʥʠʭ ʽ ʩʧʝʮʽʘʣʴʥʠʭ ʬʽʟʠʯʥʠʭ ʚʧʨʘʚ ʥʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʩʠʩʪʝʤʠ ʦʨʛʘʥʽʟʤʫ ʩʪʨʽʣʴʮʷ. ʉʝʨʝʜ ʥʠʭ ʚʠʜʽʣʷʶʪʴ ʜʚʽ 

ʧʽʜʛʨʫʧʠ. ʂʦʥʩʪʨʫʢʪʠʚʥʽ ʟʘʩʦʙʠ ʦʭʦʧʣʶʶʪʴ ʩʧʦʨʪʠʚʥʠʡ ʽʥʚʝʥʪʘʨ ʪʘ 

ʩʧʝʮʽʘʣʴʥʝ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʘʣʝʞʥʽ ʫʤʦʚʠ ʚʠʢʦʥʘʥʥʷ 

ʪʨʝʥʫʚʘʣʴʥʠʭ ʟʘʚʜʘʥʴ (ʝʣʝʤʝʥʪʠ ʩʪʨʽʣʝʮʴʢʦʛʦ ʩʧʦʨʷʜʞʝʥʥʷ, ʤʘʢʝʪʠ ʟʙʨʦʾ, 

ʤʽʰʝʥʝʚʝ ʦʙʣʘʜʥʘʥʥʷ ʪʦʱʦ). ʅʘʩʪʫʧʥʫ ʧʽʜʛʨʫʧʫ ʩʪʘʥʦʚʣʷʪʴ ʪʨʝʥʘʞʝʨʥʽ 

ʟʘʩʦʙʠ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʨʦʟʚʠʪʢʫ ʦʢʨʝʤʠʭ ʨʫʭʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʪʘ ʪʝʭʥʽʯʥʠʭ 

ʝʣʝʤʝʥʪʽʚ: ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʪʨʝʥʘʞʝʨʠ, ʣʘʟʝʨʥʽ ʩʠʩʪʝʤʠ ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʩʪʨʽʣʫ, 

ʪʝʭʥʽʯʥʽ ʤʦʜʫʣʽ ʜʣʷ ʢʦʨʝʢʮʽʾ ʭʚʘʪʫ, ʩʪʽʡʢʠ, ʤʘʥʽʧʫʣʷʮʽʡ ʟʽ ʟʙʨʦʻʶ [43-46, 73]. 

ʆʩʦʙʣʠʚʝ ʤʽʩʮʝ ʚ ʩʪʨʫʢʪʫʨʽ ʢʦʤʧʣʝʢʩʥʦʛʦ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ 

ʟʘʡʤʘʶʪʴ ʢʦʥʪʨʦʣʴʥʽ ʟʘʩʦʙʠ, ʱʦ ʚʠʢʦʥʫʶʪʴ ʢʣʶʯʦʚʫ ʬʫʥʢʮʽʶ ʤʦʥʽʪʦʨʠʥʛʫ 

ʩʪʘʥʫ ʩʧʦʨʪʩʤʝʥʘ [7, 15]. ɼʦ ʥʠʭ ʥʘʣʝʞʘʪʴ ʚʠʤʽʨʶʚʘʣʴʥʽ, ʜʽʘʛʥʦʩʪʠʯʥʽ ʪʘ 

ʘʥʘʣʽʪʠʯʥʽ ʽʥʩʪʨʫʤʝʥʪʠ, ʷʢʽ ʜʘʶʪʴ ʟʤʦʛʫ ʦʮʽʥʠʪʠ ʨʽʚʝʥʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʢʘʨʜʽʦʨʝʩʧʽʨʘʪʦʨʥʦʾ, ʦʧʦʨʥʦ-ʨʫʭʦʚʦʾ, ʥʝʨʚʦʚʦ-ʤôʷʟʦʚʦʾ ʪʘ ʽʥʰʠʭ ʩʠʩʪʝʤ 

ʦʨʛʘʥʽʟʤʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʤʘʛʘʣʴʥʫ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ [10, 11, 23, 32, 52, 68]. 

ɯʥʪʝʛʨʘʣʴʥʘ ʦʮʽʥʢʘ ʪʘʢʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʘʪʠ ʩʪʫʧʽʥʴ ʛʦʪʦʚʥʦʩʪʽ 
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ʩʧʦʨʪʩʤʝʥʘ ʜʦ ʚʠʢʦʥʘʥʥʷ ʟʤʘʛʘʣʴʥʠʭ ʟʘʚʜʘʥʴ, ʩʚʦʻʯʘʩʥʦ ʢʦʨʠʛʫʚʘʪʠ 

ʪʨʝʥʫʚʘʣʴʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʧʽʜʚʠʱʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ 

ʪʨʝʥʫʚʘʣʴʥʠʤ ʧʨʦʮʝʩʦʤ. 

ʋ ʩʠʩʪʝʤʽ ʩʧʦʨʪʠʚʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʟʘʩʦʙʠ ʨʝʘʣʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʠʭ ʽ 

ʪʨʝʥʫʚʘʣʴʥʠʭ ʟʘʚʜʘʥʴ ʦʨʛʘʥʽʟʦʚʫʶʪʴʩʷ ʯʝʨʝʟ ʤʝʪʦʜʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʩʧʦʩʦʙʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʧʨʘʚ ʪʘ ʽʥʰʽ ʬʦʨʤʠ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʚʧʣʠʚʫ. ʋ ʩʫʯʘʩʥʽʡ ʪʝʦʨʽʾ 

ʩʧʦʨʪʫ ʤʝʪʦʜʠ ʩʧʦʨʪʠʚʥʦʛʦ ʪʨʝʥʫʚʘʥʥʷ ʪʨʘʜʠʮʽʡʥʦ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʪʨʠ ʙʘʟʦʚʽ 

ʛʨʫʧʠ: ʤʦʚʥʽ (ʩʣʦʚʝʩʥʽ), ʥʘʦʯʥʽ ʪʘ ʧʨʘʢʪʠʯʥʽ, ʢʦʞʥʘ ʟ ʷʢʠʭ ʚʠʢʦʥʫʻ 

ʩʧʝʮʠʬʽʯʥʽ ʜʠʜʘʢʪʠʯʥʽ ʪʘ ʨʝʛʫʣʷʪʦʨʥʽ ʬʫʥʢʮʽʾ ʫ ʬʦʨʤʫʚʘʥʥʽ ʪʝʭʥʽʯʥʦ,ʾ 

ʪʘʢʪʠʯʥʦʾ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʾʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʩʪʨʽʣʴʮʽʚ [73]. 

ɼʦ ʩʣʦʚʝʩʥʠʭ ʤʝʪʦʜʽʚ ʥʘʣʝʞʘʪʴ ʧʦʷʩʥʝʥʥʷ, ʨʦʟʧʦʚʽʜʴ, ʙʝʩʽʜʘ ʪʘ ʣʝʢʮʽʷ. 

ʋ ʬʽʟʠʯʥʽʡ ʪʘ ʪʝʭʥʽʯʥʽʡ ʧʽʜʛʦʪʦʚʮʽ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʻ ʧʝʨʝʚʘʞʥʦ ʩʪʠʩʣʠʡ, 

ʣʘʢʦʥʽʯʥʠʡ ʭʘʨʘʢʪʝʨ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʟʙʝʨʝʛʪʠ ʚʠʩʦʢʫ ʤʦʪʦʨʥʫ ʱʽʣʴʥʽʩʪʴ ʟʘʥʷʪʴ 

ʽ ʟʘʙʝʟʧʝʯʠʪʠ ʦʨʛʘʥʽʯʥʝ ʧʦʻʜʥʘʥʥʷ ʚʝʨʙʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟ ʨʫʭʦʚʦʶ 

ʜʽʷʣʴʥʽʩʪʶ [31, 33, 73]. 

ʇʦʷʩʥʝʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʢʦʨʦʪʢʠʡ, ʣʦʛʽʯʥʦ ʩʪʨʫʢʪʫʨʦʚʘʥʠʡ ʚʠʢʣʘʜ 

ʪʝʭʥʽʢʠ ʚʠʢʦʥʘʥʥʷ ʨʫʭʦʚʠʭ ʜʽʡ, ʪʘʢʪʠʯʥʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʧʝʚʥʦʛʦ ʧʨʠʡʦʤʫ, ʘ ʪʘʢʦʞ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʡʦʛʦ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʚʧʣʠʚʫ ʥʘ 

ʦʨʛʘʥʽʟʤ ʩʧʦʨʪʩʤʝʥʘ [14]. ʋ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʽ ʧʦʷʩʥʝʥʥʷ ʥʝʨʦʟʨʠʚʥʦ 

ʧʦʻʜʥʫʻʪʴʩʷ ʟ ʧʦʢʘʟʦʤ ʧʨʠʡʦʤʽʚ ʽ ʨʫʭʦʚʠʭ ʜʽʡ, ʘ ʪʘʢʦʞ ʽʟ ʜʝʤʦʥʩʪʨʫʚʘʥʥʷʤ 

ʨʽʟʥʠʭ ʬʦʨʤ ʥʘʦʯʥʦʩʪʽ (ʩʭʝʤ, ʚʽʜʝʦʤʘʪʝʨʽʘʣʽʚ, ʪʝʭʥʽʯʥʠʭ ʢʽʥʦʧʨʦʛʨʘʤ), ʱʦ 

ʜʦʟʚʦʣʷʻ ʤʦʜʝʣʶʚʘʪʠ ʘʜʝʢʚʘʪʥʽ ʩʝʥʩʦʤʦʪʦʨʥʽ ʦʙʨʘʟʠ ʪʝʭʥʽʢʠ [73]. 

ʈʦʟʧʦʚʽʜʴ ʩʪʘʥʦʚʠʪʴ ʦʧʦʚʽʜʘʣʴʥʠʡ ʚʠʢʣʘʜ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, 

ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʚʽʜʪʚʦʨʝʥʥʷ ʬʘʢʪʽʚ, ʷʚʠʱ, ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʘʙʦ ʨʦʟʙʽʨ ʜʽʡ 

ʩʧʦʨʪʩʤʝʥʽʚ ʫ ʨʘʤʢʘʭ ʾʭ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ, ʪʘʢʪʠʯʥʦʛʦ ʪʘ ʪʝʭʥʽʯʥʦʛʦ ʘʨʩʝʥʘʣʫ 

[14]. ʋ ʧʽʜʛʦʪʦʚʮʽ ʟʽ ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ ʨʦʟʧʦʚʽʜʴ ʧʝʨʝʚʘʞʥʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ 

ʧʽʜ ʯʘʩ ʦʟʥʘʡʦʤʣʝʥʥʷ ʚʠʭʦʚʘʥʮʽʚ ʟ ʽʩʪʦʨʽʻʶ ʨʦʟʚʠʪʢʫ ʜʠʩʮʠʧʣʽʥʠ, ʾʾ 

ʧʨʠʢʣʘʜʥʠʤ ʟʥʘʯʝʥʥʷʤ, ʧʨʠʥʮʠʧʘʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʠʭ ʟʘʥʷʪʴ, 

ʤʝʪʦʜʠʢʦʶ ʩʧʦʨʪʠʚʥʦʾ ʨʦʙʦʪʠ, ʘʥʘʣʽʟʦʤ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʽ ʛʨʫʧʦʚʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ [73]. 
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ʃʝʢʮʽʷ ʽʥʪʝʛʨʫʻ ʝʣʝʤʝʥʪʠ ʧʦʷʩʥʝʥʥʷ ʪʘ ʨʦʟʧʦʚʽʜʽ, ʜʦʟʚʦʣʷʶʯʠ ʩʠʩʪʝʤʥʦ 

ʡ ʛʣʠʙʦʢʦ ʨʦʟʢʨʠʪʠ ʥʘʡʙʽʣʴʰ ʩʢʣʘʜʥʽ ʪʝʦʨʝʪʠʯʥʽ ʧʠʪʘʥʥʷ [14], ʫʟʘʛʘʣʴʥʠʪʠ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʧʽʜʚʝʩʪʠ ʚʠʭʦʚʘʥʮʽʚ ʜʦ 

ʦʩʤʠʩʣʝʥʥʷ ʢʦʥʮʝʧʪʫʘʣʴʥʠʭ ʦʩʥʦʚ ʪʝʭʥʽʢʠ, ʪʘʢʪʠʢʠ ʪʘ ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʠʭ 

ʤʝʭʘʥʽʟʤʽʚ ʜʽʷʣʴʥʦʩʪʽ ʩʪʨʽʣʴʮʷ [73]. 

ɹʝʩʽʜʘ ʨʝʘʣʽʟʫʻ ʜʽʘʣʦʛʽʯʥʠʡ ʧʨʠʥʮʠʧ ʥʘʚʯʘʥʥʷ ʡ ʧʦʻʜʥʫʻ 

ʧʦʷʩʥʶʚʘʣʴʥʦ-ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʪʘ ʢʦʥʪʨʦʣʴʥʠʡ ʢʦʤʧʦʥʝʥʪʠ. ɺʦʥʘ ʧʝʨʝʜʙʘʯʘʻ 

ʘʢʪʠʚʥʫ ʚʟʘʻʤʦʜʽʶ ʪʨʝʥʝʨʘ ʡ ʚʠʭʦʚʘʥʮʽʚ, ʬʦʨʤʫʚʘʥʥʷ ʫʩʚʽʜʦʤʣʝʥʦʾ ʨʝʬʣʝʢʩʽʾ 

ʱʦʜʦ ʚʠʢʦʥʫʚʘʥʠʭ ʜʽʡ, ʘ ʪʘʢʦʞ ʦʧʝʨʘʪʠʚʥʫ ʧʝʨʝʚʽʨʢʫ ʟʘʩʚʦʻʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ [73]. 

ʋ ʮʽʣʦʤʫ ʩʣʦʚʝʩʥʽ ʤʝʪʦʜʠ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʽ ʚʠʢʦʥʫʶʪʴ ʧʝʨʝʚʘʞʥʦ 

ʜʦʧʦʤʽʞʥʫ ʬʫʥʢʮʽʶ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʢʦʛʥʽʪʠʚʥʝ ʧʽʜˇʨʫʥʪʷ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ 

ʝʬʝʢʪʠʚʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʨʫʭʦʚʠʭ ʥʘʚʠʯʦʢ ʪʘ ʪʝʭʥʽʢʦ-ʪʘʢʪʠʯʥʠʭ ʜʽʡ [73]. 

ʄʝʪʦʜʠ ʥʘʦʯʥʦʩʪʽ ʟʜʽʡʩʥʶʶʪʴ ʧʨʦʚʽʜʥʠʡ ʚʧʣʠʚ ʥʘ ʧʝʨʰʫ ʩʠʛʥʘʣʴʥʫ 

ʩʠʩʪʝʤʫ, ʩʧʨʠʷʶʯʠ ʩʪʚʦʨʝʥʥʶ ʫ ʩʧʦʨʪʩʤʝʥʽʚ ʯʽʪʢʠʭ ʩʝʥʩʦʨʥʠʭ ʽ ʤʦʪʦʨʥʦ-

ʟʦʨʦʚʠʭ ʦʙʨʘʟʽʚ ʨʫʭʦʚʠʭ ʜʽʡ. ʎʝ ʥʝʦʙʭʽʜʥʠʡ ʝʪʘʧ ʬʦʨʤʫʚʘʥʥʷ ʩʪʽʡʢʦʛʦ 

ʪʝʭʥʽʯʥʦʛʦ ʩʪʝʨʝʦʪʠʧʫ [12, 18, 29, 72], ʦʩʦʙʣʠʚʦ ʚ ʫʤʦʚʘʭ ʩʢʣʘʜʥʦʾ ʪʘ 

ʚʘʨʽʘʪʠʚʥʦʾ ʩʪʨʫʢʪʫʨʠ ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ. 

ɼʦ ʤʝʪʦʜʽʚ ʥʘʦʯʥʦʩʪʽ ʥʘʣʝʞʘʪʴ ʧʦʢʘʟ ʪʘ ʜʝʤʦʥʩʪʨʘʮʽʷ. 

ʇʦʢʘʟ ï ʮʝ ʢʦʤʧʣʝʢʩ ʜʽʡ ʽ ʧʨʠʡʦʤʽʚ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʫ ʩʧʦʨʪʩʤʝʥʽʚ 

ʬʦʨʤʫʶʪʴʩʷ ʥʘʦʯʥʽ ʫʷʚʣʝʥʥʷ ʧʨʦ ʩʪʨʫʢʪʫʨʫ ʚʧʨʘʚʠ, ʜʠʥʘʤʽʢʫ ʾʾ ʚʠʢʦʥʘʥʥʷ, 

ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʽ ʡ ʩʠʣʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ [56]. ʇʽʜ ʯʘʩ ʧʦʢʘʟʫ ʘʢʪʠʚʥʦ 

ʟʘʣʫʯʘʶʪʴʩʷ ʟʦʨʦʚʽ, ʨʫʭʦʚʽ ʪʘ ʟʦʨʦʚʦ-ʨʫʭʦʚʽ ʚʽʜʯʫʪʪʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʙʘʛʘʪʦʢʘʥʘʣʴʥʝ ʩʧʨʠʡʥʷʪʪʷ ʪʝʭʥʽʢʠ. ʇʦʢʘʟ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʷʢ ʫ 

ʮʽʣʽʩʥʦʤʫ ʚʠʛʣʷʜʽ, ʪʘʢ ʽ ʯʘʩʪʠʥʘʤʠ ʘʙʦ ʦʢʨʝʤʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʨʫʭʦʚʦʾ 

ʩʪʨʫʢʪʫʨʠ, ʩʫʧʨʦʚʦʜʞʫʶʯʠʩʴ ʩʪʠʩʣʠʤʠ, ʘʣʝ ʪʦʯʥʠʤʠ ʧʦʷʩʥʝʥʥʷʤʠ ʪʨʝʥʝʨʘ 

[73]. 

ɼʝʤʦʥʩʪʨʘʮʽʷ ʻ ʨʽʟʥʦʚʠʜʦʤ ʧʦʢʘʟʫ ʽ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ: ʜʽʘʧʦʟʠʪʠʚʽʚ, ʚʽʜʝʦʬʽʣʴʤʽʚ, ʢʽʥʦʛʨʘʤ, 

ʤʫʣʴʪʠʤʝʜʽʡʥʠʭ ʩʭʝʤ, ʛʨʘʬʽʯʥʠʭ ʤʦʜʝʣʝʡ. ɰʾ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 
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ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ ʧʝʨʝʛʣʷʜʫ ʨʫʭʦʚʠʭ ʜʽʡ ʫ ʨʝʘʣʴʥʦʤʫ ʪʘ ʫʧʦʚʽʣʴʥʝʥʦʤʫ ʪʝʤʧʽ, 

ʘʥʘʣʽʟʫ ʬʘʟʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ ʧʦʨʽʚʥʷʥʥʷ ʨʽʟʥʠʭ ʪʝʭʥʽʯʥʠʭ ʚʘʨʽʘʥʪʽʚ, ʱʦ 

ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘʚʯʘʥʥʷ [80]. 

ʋ ʩʠʩʪʝʤʽ ʧʽʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʽʚ ʟ ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ ʧʨʘʢʪʠʯʥʽ 

ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ ʧʦʩʽʜʘʶʪʴ ʧʨʦʚʽʜʥʝ ʤʽʩʮʝ, ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʚʦʥʠ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʬʦʨʤʫʚʘʥʥʷ, ʟʘʢʨʽʧʣʝʥʥʷ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʨʫʭʦʚʠʭ ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ, ʷʢʽ ʤʘʶʪʴ ʧʨʠʢʣʘʜʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʟʤʘʛʘʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ. ɰʭʥʷ ʩʫʪʥʽʩʪʴ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʙʘʛʘʪʦʨʘʟʦʚʦʤʫ ʧʦʚʪʦʨʝʥʥʽ ʚʧʨʘʚ, 

ʪʝʭʥʽʯʥʠʭ ʧʨʠʡʦʤʽʚ ʽ ʪʘʢʪʠʯʥʠʭ ʜʽʡ ʫ ʟʤʽʥʥʠʭ ʫʤʦʚʘʭ, ʱʦ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʠʪʠ 

ʘʜʘʧʪʠʚʥʽ ʤʦʪʦʨʥʽ ʧʨʦʛʨʘʤʠ, ʩʬʦʨʤʫʚʘʪʠ ʩʪʽʡʢʽ ʪʝʭʥʽʢʦ-ʪʘʢʪʠʯʥʽ ʧʘʪʝʨʥʠ ʪʘ 

ʟʘʙʝʟʧʝʯʠʪʠ ʨʦʟʚʠʪʦʢ ʩʧʝʮʽʘʣʴʥʠʭ ʬʽʟʠʯʥʠʭ, ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʠʭ ʽ ʧʩʠʭʽʯʥʠʭ 

ʷʢʦʩʪʝʡ ʩʪʨʽʣʴʮʷ [73]. 

ʂʣʶʯʦʚʝ ʟʥʘʯʝʥʥʷ ʩʝʨʝʜ ʧʨʘʢʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʤʘʻ ʦʜʥʦʙʽʯʥʠʡ 

(ʬʨʦʥʪʘʣʴʥʠʡ) ʤʝʪʦʜ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʦʜʥʦʯʘʩʥʝ ʘʙʦ ʧʦʩʣʽʜʦʚʥʝ ʚʠʢʦʥʘʥʥʷ 

ʩʧʦʨʪʩʤʝʥʘʤʠ ʽʜʝʥʪʠʯʥʠʭ ʚʧʨʘʚ ʘʙʦ ʜʽʡ, ʨʝʛʣʘʤʝʥʪʦʚʘʥʠʭ ʟʘʚʜʘʥʥʷʤʠ 

ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʟʘʥʷʪʪʷ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʽ ʫʤʦʚʠ 

ʬʦʨʤʫʚʘʥʥʷ ʨʫʭʦʚʠʭ ʜʽʡ, ʚʠʩʦʢʠʡ ʩʪʫʧʽʥʴ ʢʝʨʦʚʘʥʦʩʪʽ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ 

ʪʘ ʝʬʝʢʪʠʚʥʠʡ ʢʦʥʪʨʦʣʴ ʟʘ ʪʝʭʥʽʢʦʶ ʚʠʢʦʥʘʥʥʷ [73]. 

ʄʝʪʦʜ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ ʧʨʦʮʝʩʽ: 

ʦʧʘʥʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʩʪʨʽʣʴʙʠ (ʧʦʣʦʞʝʥʥʷ ʟʙʨʦʾ, ʭʚʘʪ, 

ʢʦʥʪʨʦʣʴ ʟʫʩʠʣʴ); 

ʨʦʟʫʯʫʚʘʥʥʷ ʚʠʭʽʜʥʠʭ ʧʦʣʦʞʝʥʴ, ʚʢʣʶʯʘʶʯʠ ʩʪʽʡʢʠ, ʛʨʫʧʫʚʘʥʥʷ ʪʘ 

ʦʩʥʦʚʠ ʩʪʘʙʽʣʽʟʘʮʽʾ ʢʦʨʧʫʩʫ; 

ʦʧʘʥʫʚʘʥʥʷ ʧʨʠʡʦʤʽʚ ʩʘʤʦʩʪʨʘʭʦʚʢʠ ʪʘ ʙʝʟʧʝʯʥʦʛʦ ʧʦʚʦʜʞʝʥʥʷ ʟʽ 

ʟʙʨʦʻʶ; 

ʚʠʢʦʥʘʥʥʷ ʧʽʜʛʦʪʦʚʯʠʭ ʚʧʨʘʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʙʘʟʦʚʠʭ 

ʨʫʭʦʚʠʭ ʽ ʧʦʩʪʫʨʘʣʴʥʠʭ ʥʘʚʠʯʦʢ [73]. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʜʥʦʙʽʯʥʦʛʦ ʤʝʪʦʜʫ ʚʠʟʥʘʯʘʻʪʴʩʷ: 

ʯʽʪʢʽʩʪʶ ʧʦʩʪʘʥʦʚʢʠ ʟʘʚʜʘʥʴ; 

ʫʩʚʽʜʦʤʣʝʥʽʩʪʶ ʩʧʦʨʪʩʤʝʥʘʤʠ ʟʤʽʩʪʫ ʪʘ ʣʦʛʽʢʠ ʚʠʢʦʥʫʚʘʥʠʭ ʜʽʡ; 
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ʘʢʪʠʚʥʦʶ ʚʢʣʶʯʝʥʽʩʪʶ ʚʠʭʦʚʘʥʮʽʚ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ; 

ʙʝʟʧʝʨʝʨʚʥʠʤ ʢʦʨʝʢʮʽʡʥʠʤ ʢʦʥʪʨʦʣʝʤ ʟ ʙʦʢʫ ʪʨʝʥʝʨʘ-ʚʠʢʣʘʜʘʯʘ, 

ʩʧʨʷʤʦʚʘʥʠʤ ʥʘ ʟʘʧʦʙʽʛʘʥʥʷ ʪʝʭʥʽʯʥʠʤ ʧʦʤʠʣʢʘʤ ʽ ʟʘʢʨʽʧʣʝʥʥʷ ʧʨʘʚʠʣʴʥʦʛʦ 

ʤʦʪʦʨʥʦʛʦ ʩʪʝʨʝʦʪʠʧʫ [73]. 

ʉʠʩʪʝʤʘ ʩʧʦʨʪʠʚʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʦʨʛʘʥʽʟʦʚʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʜʚʦʭ ʛʨʫʧ 

ʧʨʠʥʮʠʧʽʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʣʦʛʽʢʫ ʧʦʙʫʜʦʚʠ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ [70]. 

ɼʦ ʜʠʜʘʢʪʠʯʥʠʭ ʧʨʠʥʮʠʧʽʚ ʥʘʣʝʞʘʪʴ: ʥʘʫʢʦʚʽʩʪʴ; ʚʠʭʦʚʥʠʡ ʭʘʨʘʢʪʝʨ 

ʥʘʚʯʘʥʥʷ; ʩʚʽʜʦʤʽʩʪʴ ʽ ʘʢʪʠʚʥʽʩʪʴ ʩʧʦʨʪʩʤʝʥʽʚ; ʩʠʩʪʝʤʘʪʠʯʥʽʩʪʴ ʽ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʥʘʚʠʯʦʢ; ʥʘʦʯʥʽʩʪʴ; ʜʦʩʪʫʧʥʽʩʪʴ ʥʘʚʯʘʣʴʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ; ʤʽʮʥʽʩʪʴ ʟʘʩʚʦʻʥʥʷ; ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʧʽʜʭʽʜ [70]. ʎʽ ʧʨʠʥʮʠʧʠ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʪʘʙʽʣʴʥʽʩʪʴ ʪʘ ʢʝʨʦʚʘʥʽʩʪʴ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ, ʬʦʨʤʫʶʪʴ 

ʦʩʥʦʚʫ ʜʣʷ ʷʢʽʩʥʦʛʦ ʦʚʦʣʦʜʽʥʥʷ ʪʝʭʥʽʢʦʶ ʪʘ ʪʘʢʪʠʢʦʶ. 

ɼʦ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʠʥʮʠʧʽʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʣʦʛʽʢʫ ʧʦʙʫʜʦʚʠ 

ʙʘʛʘʪʦʨʽʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʽ, ʥʘʣʝʞʘʪʴ: 

ʻʜʥʽʩʪʴ ʧʦʛʣʠʙʣʝʥʦʾ ʩʧʝʮʽʘʣʽʟʘʮʽʾ ʪʘ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʜʦ ʚʠʩʦʢʠʭ 

ʜʦʩʷʛʥʝʥʴ; 

ʻʜʥʽʩʪʴ ʟʘʛʘʣʴʥʦʾ ʪʘ ʩʧʝʮʽʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ; 

ʙʝʟʧʝʨʝʨʚʥʽʩʪʴ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ; 

ʧʦʩʪʫʧʦʚʝ ʧʽʜʚʠʱʝʥʥʷ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟ ʦʨʽʻʥʪʘʮʽʻʶ ʥʘ 

ʜʦʩʷʛʥʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ; 

ʭʚʠʣʝʧʦʜʽʙʥʽʩʪʴ ʜʠʥʘʤʽʢʠ ʥʘʚʘʥʪʘʞʝʥʴ; 

ʮʠʢʣʽʯʥʽʩʪʴ ʪʘ ʧʝʨʽʦʜʠʟʘʮʽʷ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ; 

ʩʪʨʫʢʪʫʨʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʤʽʞ ʟʤʘʛʘʣʴʥʦʶ ʜʽʷʣʴʥʽʩʪʶ ʪʘ 

ʧʽʜʛʦʪʦʚʣʝʥʽʩʪʶ ʩʧʦʨʪʩʤʝʥʘ [73]. 

ɿʜʽʡʩʥʝʥʥʷ ʧʽʜʛʦʪʦʚʢʠ ʥʘ ʮʠʭ ʧʨʠʥʮʠʧʘʭ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ 

ʽʥʪʝʛʨʫʚʘʪʠ ʟʘʩʦʙʠ ʪʨʝʥʫʚʘʥʥʷ, ʦʧʪʠʤʽʟʫʚʘʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʨʝʟʝʨʚʠ 

ʦʨʛʘʥʽʟʤʫ ʪʘ ʧʽʜʚʠʱʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ʪʝʭʥʽʢʦ-ʪʘʢʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ [84, 

90, 100, 104, 105]. 
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ʇʣʘʥʫʚʘʥʥʷ ʻ ʦʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʬʫʥʢʮʽʡ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʙʝʟʧʝʨʝʨʚʥʽʩʪʴ ʽ ʧʨʦʛʨʝʩʠʚʥʽʩʪʴ ʟʨʦʩʪʘʥʥʷ ʩʧʦʨʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ʫ ʧʨʦʮʝʩʽ ʙʘʛʘʪʦʨʽʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ. ɺʦʥʦ ʚʢʣʶʯʘʻ ʫʟʛʦʜʞʝʥʥʷ ʮʽʣʝʡ, ʟʤʽʩʪʫ, 

ʟʘʩʦʙʽʚ, ʤʝʪʦʜʽʚ ʽ ʬʦʨʤ ʜʽʷʣʴʥʦʩʪʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʽʢʦʚʠʭ, ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʪʘ 

ʢʚʘʣʽʬʽʢʘʮʽʡʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʧʦʨʪʩʤʝʥʽʚ [68, 70, 84, 106, 107]. 

ʉʪʨʫʢʪʫʨʘ ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʴ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʽ ʦʭʦʧʣʶʻ ʪʘʢʽ 

ʢʦʤʧʦʥʝʥʪʠ: 

ʟʘʛʘʣʴʥʘ ʬʽʟʠʯʥʘ ʧʽʜʛʦʪʦʚʢʘ; 

ʩʧʝʮʽʘʣʴʥʘ ʬʽʟʠʯʥʘ ʧʽʜʛʦʪʦʚʢʘ; 

ʚʠʚʯʝʥʥʷ, ʟʘʢʨʽʧʣʝʥʥʷ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʽʢʠ ʽ ʪʘʢʪʠʢʠ ʩʪʨʽʣʴʙʠ ʟ 

ʨʽʟʥʠʭ ʚʠʜʽʚ ʟʙʨʦʾ; 

ʩʫʜʜʽʚʩʴʢʘ ʧʽʜʛʦʪʦʚʢʘ; 

ʚʠʢʦʥʘʥʥʷ ʢʦʥʪʨʦʣʴʥʠʭ ʥʦʨʤʘʪʠʚʽʚ [73]. 

ɼʦʙʽʨ ʟʘʩʦʙʽʚ ʧʽʜʛʦʪʦʚʢʠ ʟʘʣʝʞʠʪʴ ʚʽʜ: 

ʧʝʨʽʦʜʫ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʮʠʢʣʫ; 

ʨʽʚʥʷ ʟʘʛʘʣʴʥʦʾ ʪʘ ʩʧʝʮʽʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʽʚ; 

ʚʽʢʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʘ ʩʪʘʜʽʾ ʙʘʛʘʪʦʨʽʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ [73]. 

ɻʨʫʧʠ ʧʦʯʘʪʢʦʚʦʾ ʧʽʜʛʦʪʦʚʢʠ ï ʘʢʮʝʥʪ ʥʘ ʚʩʝʙʽʯʥʦʤʫ ʬʽʟʠʯʥʦʤʫ 

ʨʦʟʚʠʪʢʫ, ʬʦʨʤʫʚʘʥʥʽ ʙʘʟʦʚʠʭ ʪʝʭʥʽʯʥʠʭ ʥʘʚʠʯʦʢ, ʦʧʘʥʫʚʘʥʥʽ ʦʩʥʦʚ ʪʘʢʪʠʢʠ 

ʪʘ ʙʝʟʧʝʢʠ ʧʦʚʦʜʞʝʥʥʷ ʟʽ ʟʙʨʦʻʶ [73]. 

ʉʧʦʨʪʩʤʝʥʠ-ʨʦʟʨʷʜʥʠʢʠ ï ʧʦʛʣʠʙʣʝʥʝ ʚʠʚʯʝʥʥʷ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʪʝʭʥʽʢʠ ʡ ʪʘʢʪʠʢʠ, ʧʽʜʛʦʪʦʚʢʘ ʜʦ ʟʤʘʛʘʥʴ ʟʛʽʜʥʦ ʟ ʢʘʣʝʥʜʘʨʥʠʤ ʧʣʘʥʦʤ, 

ʧʽʜʚʠʱʝʥʥʷ ʩʪʘʙʽʣʴʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ [73]. 

ʅʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʠʡ ʧʨʦʮʝʩ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ 

ʨʽʯʥʠʤ ʢʘʣʝʥʜʘʨʥʠʤ ʮʠʢʣʦʤ ʽ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʪʨʠ ʦʩʥʦʚʥʽ ʧʝʨʽʦʜʠ: 

ʧʽʜʛʦʪʦʚʯʠʡ, ʟʤʘʛʘʣʴʥʠʡ ʪʘ ʧʝʨʝʭʽʜʥʠʡ. ʂʦʞʝʥ ʽʟ ʥʠʭ ʤʘʻ ʩʧʝʮʠʬʽʯʥʽ 

ʟʘʚʜʘʥʥʷ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʮʽʣʽʩʥʽʩʪʴ ʽ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʙʘʛʘʪʦʨʽʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʽʚ [73]. 

ʇʽʜʛʦʪʦʚʯʠʡ ʧʝʨʽʦʜ (ʚʝʨʝʩʝʥʴïʛʨʫʜʝʥʴ). ʄʝʪʦʶ ʧʽʜʛʦʪʦʚʯʦʛʦ ʧʝʨʽʦʜʫ ʻ 

ʬʦʨʤʫʚʘʥʥʷ ʬʽʟʠʯʥʠʭ, ʪʝʭʥʽʯʥʠʭ, ʪʘʢʪʠʯʥʠʭ ʪʘ ʤʦʨʘʣʴʥʦ-ʚʦʣɹʦʚʠʭ ʷʢʦʩʪʝʡ 
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ʩʧʦʨʪʩʤʝʥʽʚ. ɿʘʚʜʘʥʥʷ ʚʢʣʶʯʘʶʪʴ: ʨʦʟʚʠʪʦʢ ʟʘʛʘʣʴʥʦʾ ʪʘ ʩʧʝʮʽʘʣʴʥʦʾ 

ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ; ʧʽʜʚʠʱʝʥʥʷ ʩʠʣʠ, ʰʚʠʜʢʦʩʪʽ, ʚʠʪʨʠʚʘʣʦʩʪʽ ʪʘ 

ʢʦʦʨʜʠʥʘʮʽʡʥʠʭ ʟʜʽʙʥʦʩʪʝʡ; ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʽʢʠ ʚʠʢʦʥʘʥʥʷ ʩʧʦʨʪʠʚʥʠʭ 

ʜʽʡ; ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʙʘʟʦʚʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʪʘʢʪʠʢʠ; ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ 

ʪʝʦʨʝʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʫ ʛʘʣʫʟʽ ʬʽʟʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ ʪʘ ʩʧʦʨʪʫ [73]. 

ʊʨʠʚʘʣʽʩʪʴ ʧʽʜʛʦʪʦʚʯʦʛʦ ʧʝʨʽʦʜʫ ʜʣʷ ʛʨʫʧ ʙʘʟʦʚʦʾ ʪʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʩʪʘʥʦʚʠʪʴ 3ï4 ʤʽʩʷʮʽ, ʘ ʜʣʷ ʛʨʫʧ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʚʠʱʦʾ ʩʧʦʨʪʠʚʥʦʾ 

ʤʘʡʩʪʝʨʥʦʩʪʽ ï ʨʦʟʜʽʣʷʻʪʴʩʷ ʥʘ ʜʚʘ ʝʪʘʧʠ (ʟʘʛʘʣʴʥʦ-ʬʽʟʠʯʥʠʡ ʽ ʩʧʝʮʽʘʣʴʥʠʡ) 

ʧʦ 1,5 ʤʽʩʷʮʷ ʢʦʞʝʥ [73]. 

ɿʤʘʛʘʣʴʥʠʡ ʧʝʨʽʦʜ. ʆʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʟʤʘʛʘʣʴʥʦʛʦ ʧʝʨʽʦʜʫ ʻ 

ʟʘʢʨʽʧʣʝʥʥʷ ʽ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʧʦʨʪʠʚʥʦʾ ʪʝʭʥʽʢʠ, ʩʧʝʮʽʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʪʘ 

ʪʘʢʪʠʢʠ, ʘ ʪʘʢʦʞ ʫʯʘʩʪʴ ʫ ʟʤʘʛʘʥʥʷʭ ʟ ʤʝʪʦʶ ʥʘʙʫʪʪʷ ʧʨʘʢʪʠʯʥʦʛʦ ʜʦʩʚʽʜʫ ʪʘ 

ʨʦʟʚʠʪʢʫ ʩʫʜʜʽʚʩʴʢʠʭ ʥʘʚʠʯʦʢ. ɿʘʣʝʞʥʦ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʦʩʥʦʚʥʠʭ ʟʤʘʛʘʥʴ 

ʧʝʨʽʦʜ ʤʦʞʝ ʙʫʪʠ ʨʦʟʜʽʣʝʥʠʡ ʥʘ 2ï3 ʮʠʢʣʠ ʧʽʜʛʦʪʦʚʢʠ, ʟʘʛʘʣʴʥʘ ʪʨʠʚʘʣʽʩʪʴ 

ʩʪʘʥʦʚʠʪʴ 7 ʤʽʩʷʮʽʚ [71]. 

ʇʝʨʝʭʽʜʥʠʡ ʧʝʨʽʦʜ (1,5ï2 ʤʽʩʷʮʽ) ʧʝʨʝʜʙʘʯʘʻ: ʘʢʪʠʚʥʠʡ ʚʽʜʧʦʯʠʥʦʢ; 

ʨʝʘʙʽʣʽʪʘʮʽʡʥʽ ʟʘʭʦʜʠ; ʧʽʜʪʨʠʤʘʥʥʷ ʜʦʩʷʛʥʫʪʦʛʦ ʨʽʚʥʷ ʟʘʛʘʣʴʥʦʾ ʪʘ 

ʩʧʝʮʽʘʣʴʥʦʾ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʽʚ [73]. 

ɼʣʷ ʩʧʦʨʪʩʤʝʥʽʚ ɯ ʨʦʟʨʷʜʫ ʪʘ ʚʠʱʝ ʧʣʘʥʫʚʘʥʥʷ ʤʦʞʝ ʢʦʨʠʛʫʚʘʪʠʩʷ 

ʟʘʣʝʞʥʦ ʚʽʜ ʪʝʨʤʽʥʽʚ ʧʨʦʚʝʜʝʥʥʷ ʦʩʥʦʚʥʠʭ ʟʤʘʛʘʥʴ. ɿʘʥʷʪʪʷ ʜʣʷ ʛʨʫʧ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʛʨʫʧ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʚʠʱʦʾ ʩʧʦʨʪʠʚʥʦʾ 

ʤʘʡʩʪʝʨʥʦʩʪʽ ʟʜʽʡʩʥʶʶʪʴʩʷ ʟʘ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ ʧʣʘʥʘʤʠ ʪʨʝʥʫʚʘʥʴ [73]. 

ʆʙʣʽʢ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʾ ʪʘ ʚʠʭʦʚʥʦʾ ʨʦʙʦʪʠ ʚʝʜʝʪʴʩʷ ʫ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʤʫ ʞʫʨʥʘʣʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʚʯʘʣʴʥʦʾ ʧʨʦʛʨʘʤʠ [73]. 

ʇʨʦʝʢʪʫʚʘʥʥʷ ʚʧʨʘʚ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʢʨʠʪʝʨʽʾʚ ʙʝʟʧʝʢʠ, ʝʬʝʢʪʠʚʥʦʩʪʽ, ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʪʘ ʙʘʣʘʥʩʦʚʘʥʦʩʪʽ [73].  

ʆʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ ʚʢʣʶʯʘʶʪʴ: 

ʙʝʟʧʝʢʘ ï ʚʧʨʘʚʠ ʧʦʚʠʥʥʽ ʨʦʟʨʦʙʣʷʪʠʩʷ, ʙʫʜʫʚʘʪʠʩʷ ʽ ʚʠʢʦʥʫʚʘʪʠʩʷ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʘʚʠʣ ʙʝʟʧʝʢʠ ʫ ʩʪʨʽʣʴʙʽ; 
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ʢ̫ʽʩʪʴ ï ʚʧʨʘʚʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘʩʘʤʧʝʨʝʜ ʥʘ ʧʝʨʝʚʽʨʢʫ ʩʪʨʽʣʝʮʴʢʦʾ 

ʤʘʡʩʪʝʨʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʽʚ, ʘ ʥʝ ʾʭʥʽʭ ʬʽʟʠʯʥʠʭ ʟʜʽʙʥʦʩʪʝʡ; 

ʙʘʣʘʥʩ ï ʧʨʠʥʮʠʧ Diligentia, Vis, Celeritas (DVC), ʱʦ ʧʝʨʝʜʙʘʯʘʻ 

ʨʽʚʥʦʮʽʥʥʝ ʧʦʻʜʥʘʥʥʷ ʪʦʯʥʦʩʪʽ, ʧʦʪʫʞʥʦʩʪʽ ʪʘ ʰʚʠʜʢʦʩʪʽ ʚ ʢʦʞʥʽʡ ʚʧʨʘʚʽ; 

ʨ̔ ʟʥʦʤʘʥʽʪʥʽʩʪʴ ï ʟʘʚʜʘʥʥʷ ʧʦʚʠʥʥʽ ʙʫʪʠ ʨʽʟʥʦʧʣʘʥʦʚʠʤʠ; ʧʦʚʪʦʨʝʥʥʷ 

ʚʧʨʘʚ ʥʝ ʧʦʚʠʥʥʦ ʙʫʪʠ ʥʘʜʤʽʨʥʠʤ, ʱʦʙ ʫʥʠʢʥʫʪʠ ʟʥʠʞʝʥʥʷ ʜʽʘʛʥʦʩʪʠʯʥʦʾ 

ʮʽʥʥʦʩʪʽ; 

ʚ̔ ʣʴʥʠʡ ʩʪʠʣʴ ï ʫʯʘʩʥʠʢʠ ʚʧʨʘʚ ʪʘ ʟʤʘʛʘʥʴ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʩʘʤʦʩʪʽʡʥʦ ʦʙʠʨʘʪʠ ʩʪʽʡʢʫ, ʧʦʣʦʞʝʥʥʷ ʪʘ ʧʦʨʷʜʦʢ ʚʠʢʦʥʘʥʥʷ ʜʽʡ. ʋ 

ʢʣʘʩʠʬʽʢʘʮʽʡʥʠʭ ʽ ʢʦʨʦʪʢʠʭ ʚʧʨʘʚʘʭ ʤʦʞʫʪʴ ʙʫʪʠ ʦʙʤʝʞʝʥʥʷ ʥʘ ʩʪʽʡʢʫ, 

ʧʦʣʦʞʝʥʥʷ ʯʠ ʢʽʣʴʢʽʩʪʴ ʧʦʩʪʨʽʣʽʚ, ʘ ʪʘʢʦʞ ʩʪʨʽʣʴʙʘ ʚʠʟʥʘʯʝʥʦʶ ʨʫʢʦʶ ʙʝʟ 

ʦʙʤʝʞʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʧʦʤʽʞʥʠʭ ʟʘʩʦʙʽʚ ʧʽʜʪʨʠʤʢʠ; 

ʩʢʣʘʜʥʽʩʪʴ ï ʚʧʨʘʚʠ ʧʦʚʠʥʥʽ ʦʭʦʧʣʶʚʘʪʠ ʨʽʟʥʽ ʨʽʚʥʽ ʩʢʣʘʜʥʦʩʪʽ, 

ʚʨʘʭʦʚʫʚʘʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʬʽʟʽʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʧʦʨʪʩʤʝʥʽʚ (ʟʨʽʩʪ, 

ʩʪʘʪʫʨʘ) ʪʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʘʜʝʢʚʘʪʥʫ ʧʨʦʛʨʝʩʽʶ ʥʘʚʘʥʪʘʞʝʥʴ [73]. 

 

1.3 ʉʧʦʨʪʠʚʥʦ-ʪʝʭʥʽʯʥʘ ʤʘʡʩʪʝʨʥʽʩʪʴ ʩʪʨʽʣʢʘ 

 

ʈʽʰʫʯʝ ʟʥʘʯʝʥʥʷ ʫ ʜʦʩʷʛʥʝʥʥʽ ʚʠʩʦʢʠʭ ʩʧʦʨʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʫ 

ʩʪʨʽʣʝʮʴʢʦʤʫ ʩʧʦʨʪʽ ʥʘʣʝʞʠʪʴ ʩʧʦʨʪʠʚʥʦ-ʪʝʭʥʽʯʥʽʡ ʤʘʡʩʪʝʨʥʦʩʪʽ 

ʩʧʦʨʪʩʤʝʥʘ-ʩʪʨʽʣʢʘ, ʷʢʘ ʚʠʩʪʫʧʘʻ ʽʥʪʝʛʨʘʣʴʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʨʽʚʥʷ 

ʩʬʦʨʤʦʚʘʥʦʩʪʽ ʩʧʝʮʽʘʣʴʥʠʭ ʨʫʭʦʚʠʭ ʫʤʽʥʴ, ʥʘʚʠʯʦʢ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʤʦʞʣʠʚʦʩʪʝʡ ʦʨʛʘʥʽʟʤʫ [73]. 

ʉʧʦʨʪʠʚʥʦ-ʪʝʭʥʽʯʥʘ ʤʘʡʩʪʝʨʥʽʩʪʴ ʩʪʨʽʣʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʩʪʫʧʽʥʴ 

ʜʦʩʢʦʥʘʣʦʩʪʽ ʚʦʣʦʜʽʥʥʷ ʢʦʤʧʣʝʢʩʦʤ ʨʫʭʦʚʠʭ ʜʽʡ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʛʦ ʡ ʩʪʘʙʽʣʴʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʚʣʫʯʥʦʛʦ ʧʦʩʪʨʽʣʫ. ʋ ʩʪʨʫʢʪʫʨʽ 

ʩʪʨʽʣʝʮʴʢʦʛʦ ʩʧʦʨʪʫ ʪʝʭʥʽʢʘ ʚʠʩʪʫʧʘʻ ʙʘʟʦʚʠʤ ʬʫʥʜʘʤʝʥʪʦʤ, ʙʝʟ ʷʢʦʛʦ 

ʥʝʤʦʞʣʠʚʝ ʜʦʩʷʛʥʝʥʥʷ ʚʠʩʦʢʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʘʚʽʪʴ ʟʘ ʫʤʦʚʠ ʦʧʪʠʤʘʣʴʥʦʾ 

ʬʽʟʠʯʥʦʾ ʪʘ ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ [73, 103]. 
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ʋ ʰʠʨʦʢʦʤʫ ʨʦʟʫʤʽʥʥʽ ʪʝʭʥʽʢʘ ʩʪʨʽʣʴʙʠ ʦʭʦʧʣʶʻ ʩʠʩʪʝʤʫ ʩʧʦʩʦʙʽʚ ʽ 

ʧʨʠʡʦʤʽʚ ʚʠʢʦʥʘʥʥʷ ʩʪʨʽʣʝʮʴʢʠʭ ʨʫʭʦʚʠʭ ʜʽʡ. ɺʦʥʘ ʧʝʨʝʜʙʘʯʘʻ ʟʜʘʪʥʽʩʪʴ 

ʩʧʦʨʪʩʤʝʥʘ ʚʠʙʠʨʘʪʠ ʥʘʡʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʽ ʟʘ ʪʨʘʻʢʪʦʨʽʻʶ ʽ ʙʽʦʤʝʭʘʥʽʯʥʦʶ 

ʩʪʨʫʢʪʫʨʦʶ ʨʫʭʠ, ʧʽʜʪʨʠʤʫʚʘʪʠ ʩʪʘʙʽʣʴʥʝ ʧʦʣʦʞʝʥʥʷ ʟʙʨʦʾ ʪʘ ʫʧʨʘʚʣʷʪʠ ʥʝʶ 

ʚ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʫʤʦʚʘʭ ʩʪʨʽʣʝʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɺʽʜ ʩʪʫʧʝʥʷ ʩʬʦʨʤʦʚʘʥʦʩʪʽ 

ʮʠʭ ʫʤʽʥʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘʣʝʞʠʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʪʨʽʣʝʮʴʢʦʾ ʪʝʭʥʽʢʠ [73, 

112]. 

ɿʤʽʩʪ ʪʝʭʥʽʢʠ ʩʪʨʽʣʴʙʠ ʚʢʣʶʯʘʻ ʢʦʤʧʣʝʢʩ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʝʣʝʤʝʥʪʽʚ, 

ʩʝʨʝʜ ʷʢʠʭ ʢʣʶʯʦʚʠʤʠ ʻ: ʚʠʛʦʪʦʚʣʝʥʥʷ (ʧʦʟʠʮʽʷ ʩʪʨʽʣʢʘ); ʧʨʦʚʦʜʢʘ ʟʙʨʦʾ; 

ʧʨʠʮʽʣʶʚʘʥʥʷ; ʚʠʟʥʘʯʝʥʥʷ ʤʦʤʝʥʪʫ ʧʦʩʪʨʽʣʫ; ʦʙʨʦʙʢʘ ʩʧʫʩʢʫ; ʢʝʨʫʚʘʥʥʷ 

ʪʝʤʧʦʤ ʩʪʨʽʣʴʙʠ; ʽʥʰʽ ʩʧʝʮʠʬʽʯʥʽ ʝʣʝʤʝʥʪʠ, ʧʨʠʪʘʤʘʥʥʽ ʧʝʚʥʦʤʫ ʚʠʜʫ 

ʩʪʨʽʣʝʮʴʢʦʾ ʟʙʨʦʾ ʪʘ ʜʠʩʮʠʧʣʽʥʽ [73]. 

ʍʦʯʘ ʤʦʞʣʠʚʠʭ ʚʘʨʽʘʥʪʽʚ ʨʫʭʽʚ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʧʦʩʪʨʽʣʫ ʽʩʥʫʻ ʚʝʣʠʢʘ 

ʢʽʣʴʢʽʩʪʴ, ʣʠʰʝ ʥʝʚʝʣʠʢʘ ʯʘʩʪʠʥʘ ʟ ʥʠʭ ʻ ʙʽʦʤʝʭʘʥʽʯʥʦ ʨʘʮʽʦʥʘʣʴʥʦʶ. ʋ 

ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʩʪʫʧʦʚʠʡ ʚʽʜʙʽʨ ʦʧʪʠʤʘʣʴʥʠʭ ʨʫʭʦʚʠʭ 

ʬʦʨʤ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʘʡʚʠʱʫ ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ʫʨʘʞʝʥʥʷ ʤʽʰʝʥʽ, 

ʤʽʥʽʤʽʟʘʮʽʶ ʟʘʡʚʠʭ ʥʘʧʨʫʞʝʥʴ ʪʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʚʽʜʪʚʦʨʝʥʥʷ ʨʫʭʦʚʦʛʦ 

ʩʪʝʨʝʦʪʠʧʫ [73]. 

ʈʘʮʽʦʥʘʣʴʥʠʤʠ ʚʚʘʞʘʶʪʴʩʷ ʪʽ ʨʫʭʠ, ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ ʪʦʯʥʦ, ʝʢʦʥʦʤʥʦ, 

ʢʦʦʨʜʠʥʦʚʘʥʦ ʪʘ ʙʝʟ ʟʘʡʚʦʾ ʤôʷʟʦʚʦʾ ʥʘʧʨʫʛʠ. ɼʦʩʢʦʥʘʣʘ ʪʝʭʥʽʢʘ ʩʪʨʽʣʴʙʠ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʣʝʛʢʽʩʪʶ, ʧʣʘʚʥʽʩʪʶ ʡ ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ ʟʣʘʛʦʜʞʝʥʽʩʪʶ ʜʽʡ 

ʩʧʦʨʪʩʤʝʥʘ. ʉʘʤʝ ʟʘʚʜʷʢʠ ʮʠʤ ʦʟʥʘʢʘʤ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʚʠʩʦʢʘ ʪʦʯʥʽʩʪʴ 

ʢʦʞʥʦʛʦ ʧʦʩʪʨʽʣʫ, ʘ ʾʭ ʩʫʤʘ ʬʦʨʤʫʻ ʧʽʜʩʫʤʢʦʚʠʡ ʩʧʦʨʪʠʚʥʠʡ ʨʝʟʫʣʴʪʘʪ [73]. 

ʂʣʶʯʦʚʠʤ ʟʘʚʜʘʥʥʷʤ ʩʪʨʽʣʢʘ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʪʦʯʥʦʩʪʽ 

ʢʦʞʥʦʛʦ ʦʢʨʝʤʦʛʦ ʧʦʩʪʨʽʣʫ, ʦʩʢʽʣʴʢʠ ʟʘʛʘʣʴʥʠʡ ʨʝʟʫʣʴʪʘʪ ʟʤʘʛʘʥʥʷ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʫʢʫʧʥʽʩʪʶ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʚʣʫʯʘʥʴ. ʎʝ ʚʠʤʘʛʘʻ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ 

ʫʟʛʦʜʞʝʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʚʩʽʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ ï ʩʝʥʩʦʨʥʠʭ, 

ʤʦʪʦʨʥʠʭ, ʚʝʛʝʪʘʪʠʚʥʠʭ ï ʫ ʧʨʦʮʝʩʽ ʥʘʚʝʜʝʥʥʷ ʟʙʨʦʾ, ʾʾ ʩʪʘʙʽʣʽʟʘʮʽʾ ʪʘ 

ʢʦʥʪʨʦʣʶ ʤʦʤʝʥʪʫ ʩʧʫʩʢʫ [73]. 
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ʅʘ ʧʝʨʰʠʡ ʧʦʛʣʷʜ, ʧʨʠʮʽʣʴʥʠʡ ʧʦʩʪʨʽʣ ʤʦʞʝ ʟʜʘʚʘʪʠʩʷ ʩʢʣʘʜʝʥʠʤ 

ʣʠʰʝ ʟ ʜʚʦʭ ʨʽʚʥʦʟʥʘʯʥʠʭ ʜʽʡ: 

ʧʨʠʮʽʣʶʚʘʥʥʷ ï ʥʘʚʝʜʝʥʥʷ ʪʘ ʫʪʨʠʤʘʥʥʷ ʟʙʨʦʾ ʚ ʪʦʯʮʽ ʧʨʠʮʽʣʶʚʘʥʥʷ; 

ʫʧʨʘʚʣʽʥʥʷ ʩʧʫʩʢʦʤ ï ʜʽʾ, ʧʦʚôʷʟʘʥʽ ʟ ʥʘʪʠʩʢʘʥʥʷʤ ʥʘ ʩʧʫʩʢʦʚʠʡ 

ʤʝʭʘʥʽʟʤ [73, 114]. 

ʇʨʦʪʝ ʪʘʢʝ ʩʧʨʦʱʝʥʝ ʧʦʜʘʥʥʷ ʻ ʥʝʪʦʯʥʠʤ. ʇʨʠʮʽʣʶʚʘʥʥʷ ʩʘʤʦ ʧʦ ʩʦʙʽ 

ʷʚʣʷʻ ʩʦʙʦʶ ʢʦʤʧʣʝʢʩ ʯʠʩʣʝʥʥʠʭ ʤʽʢʨʦʜʽʡ, ʢʦʞʥʘ ʟ ʷʢʠʭ ʤʘʻ ʚʣʘʩʥʫ 

ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʤʝʪʫ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʜʦʮʽʣʴʥʦ ʨʦʟʛʣʷʜʘʪʠ ʧʨʠʮʽʣʶʚʘʥʥʷ ʷʢ 

ʩʠʩʪʝʤʫ ʜʽʡ ʩʧʦʨʪʩʤʝʥʘ-ʩʪʨʽʣʢʘ, ʱʦ ʦʭʦʧʣʶʻ: ʧʨʠʡʥʷʪʪʷ ʨʘʮʽʦʥʘʣʴʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʧʦʩʪʨʽʣʫ; ʟʘʪʨʠʤʢʫ ʜʠʭʘʥʥʷ ʫ ʢʨʠʪʠʯʥʠʡ ʤʦʤʝʥʪ; ʨʦʟʤʽʱʝʥʥʷ 

ʧʨʠʮʽʣʴʥʠʭ ʧʨʠʩʪʦʩʫʚʘʥʴ (ʤʫʰʢʘ, ʧʨʦʨʽʟ, ʦʧʪʠʯʥʝ ʧʝʨʝʭʨʝʩʪʷ); ʥʘʚʝʜʝʥʥʷ 

ʟʙʨʦʾ ʥʘ ʤʽʰʝʥʴ; ʢʦʥʪʨʦʣʴ ʟʘ ʫʪʨʠʤʘʥʥʷʤ ʟʙʨʦʾ ʚ ʟʘʜʘʥʦʤʫ ʨʘʡʦʥʽ 

ʧʨʠʮʽʣʶʚʘʥʥʷ [73]. 

ɼʽʾ ʩʧʦʨʪʩʤʝʥʘ-ʩʪʨʽʣʢʘ ʟ ʫʧʨʘʚʣʽʥʥʷ ʩʧʫʩʢʦʤ ʪʘʢʦʞ ʬʦʨʤʫʶʪʴ ʦʢʨʝʤʫ 

ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʩʠʩʪʝʤʫ, ʷʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʠʟʢʦʶ ʧʘʨʘʤʝʪʨʽʚ: ʚʠʙʽʨ ʩʧʦʩʦʙʫ 

ʥʘʪʠʩʢʘʥʥʷ ʥʘ ʩʧʫʩʢʦʚʠʡ ʤʝʭʘʥʽʟʤ; ʚʨʘʭʫʚʘʥʥʷ ʨʽʚʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʪʘ 

ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ; ʘʜʘʧʪʘʮʽʷ ʜʦ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʪʨʽʣʴʮʷ 

(ʧʩʠʭʦʤʦʪʦʨʥʽ ʨʝʘʢʮʽʾ, ʩʠʣʘ ʪʘ ʪʦʯʥʽʩʪʴ ʨʫʭʫ ʧʘʣʴʮʽʚ ʪʦʱʦ) [73]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠʮʽʣʴʥʠʡ ʧʦʩʪʨʽʣ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʽʥʪʝʛʨʦʚʘʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʘ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʫʧʦʨʷʜʢʫʚʘʥʥʷ ʢʦʦʨʜʠʥʘʮʽʡʥʠʭ 

ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ ʩʠʩʪʝʤʘʤʠ ʧʨʠʮʽʣʶʚʘʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʩʧʫʩʢʦʤ. ʎʷ 

ʚʟʘʻʤʦʜʽʷ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʦʨʛʘʥʽʟʤʫ, ʷʢʽ 

ʢʦʦʨʜʠʥʫʶʪʴ ʩʝʥʩʦʨʥʽ, ʤʦʪʦʨʥʽ ʪʘ ʢʦʛʥʽʪʠʚʥʽ ʧʨʦʮʝʩʠ [73]. 

ɼʦ ʩʢʣʘʜʫ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ çʧʨʠʮʽʣʶʚʘʥʥʷè ʚʭʦʜʷʪʴ ʪʨʠ 

ʦʩʥʦʚʥʽ ʧʽʜʩʠʩʪʝʤʠ: 

ʧʦʟʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ï ʧʽʜʪʨʠʤʢʘ ʩʪʘʙʽʣʴʥʦʛʦ ʧʦʣʦʞʝʥʥʷ ʪʽʣʘ ʪʘ ʟʙʨʦʾ; 

ʜʠʭʘʣʴʥʘ ʧʽʜʩʠʩʪʝʤʘ ï ʢʦʥʪʨʦʣʴ ʜʠʭʘʥʥʷ ʜʣʷ ʤʽʥʽʤʽʟʘʮʽʾ ʨʫʭʽʚ ʛʨʫʜʥʦʾ 

ʢʣʽʪʢʠ; 
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ʙʝʟʧʦʩʝʨʝʜʥʻ ʧʨʠʮʽʣʶʚʘʥʥʷ ð ʚʽʟʫʘʣʴʥʘ ʦʮʽʥʢʘ ʽ ʢʦʥʪʨʦʣʴ ʨʦʟʤʽʱʝʥʥʷ 

ʧʨʠʮʽʣʴʥʠʭ ʧʨʠʩʪʦʩʫʚʘʥʴ (ʤʫʰʢʘ ʽ ʧʨʦʨʽʟ, ʤʫʰʢʘ ʽ ʜʽʦʧʪʨ, ʧʝʨʝʭʨʝʩʪʷ 

ʦʧʪʠʯʥʦʛʦ ʧʨʠʮʽʣʫ) [73]. 

ɺʟʘʻʤʦʜʽʷ ʮʠʭ ʧʽʜʩʠʩʪʝʤ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ ʧʦʩʪʨʽʣʫ, 

ʩʪʘʙʽʣʴʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʽʢʠ ʪʘ ʝʬʝʢʪʠʚʥʫ ʨʝʘʣʽʟʘʮʽʶ ʨʫʭʦʚʠʭ ʜʽʡ 

ʩʧʦʨʪʩʤʝʥʘ ʫ ʩʧʦʨʪʠʚʥʽʡ ʧʨʘʢʪʠʮʽ [73]. 

ʇʨʘʢʪʠʯʥʘ ʩʪʨʽʣʴʙʘ ʥʘʣʝʞʠʪʴ ʜʦ ʩʢʣʘʜʥʦʢʦʦʨʜʠʥʘʮʽʡʥʠʭ ʚʠʜʽʚ ʩʧʦʨʪʫ, 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʷʢʠʭ ʚʠʟʥʘʯʘʻʪʴʩʷ ʽʥʪʝʛʨʦʚʘʥʦʶ ʚʟʘʻʤʦʜʽʻʶ ʤʦʪʦʨʥʠʭ, 

ʧʦʩʪʫʨʘʣʴʥʠʭ ʪʘ ʢʦʛʥʽʪʠʚʥʦ-ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʨʝʛʫʣʷʮʽʾ ʨʫʭʦʚʦʾ 

ʜʽʷʣʴʥʦʩʪʽ. ʉʧʝʮʠʬʽʢʘ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʦʣʷʛʘʻ ʫ ʚʠʢʦʥʘʥʥʽ ʩʪʨʽʣʝʮʴʢʠʭ 

ʜʽʡ ʚ ʫʤʦʚʘʭ ʜʠʥʘʤʽʯʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ, ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʾ ʤʽʥʣʠʚʦʩʪʽ ʪʘ 

ʧʽʜʚʠʱʝʥʠʭ ʚʠʤʦʛ ʜʦ ʩʪʘʙʽʣʴʥʦʩʪʽ ʧʦʣʦʞʝʥʥʷ ʪʽʣʘ ʽ ʟʙʨʦʾ [73]. 

ʉʫʯʘʩʥʽ ʧʽʜʭʦʜʠ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʪʨʽʣʴʙʠ ʚ ʨʫʩʽ 

ʧʝʨʝʜʙʘʯʘʶʪʴ ʮʽʣʝʩʧʨʷʤʦʚʘʥʠʡ ʨʦʟʚʠʪʦʢ ʧʦʩʪʫʨʘʣʴʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ ʷʢ 

ʽʥʪʝʛʨʘʣʴʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʜʘʪʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʘ ʧʽʜʪʨʠʤʫʚʘʪʠ ʦʧʪʠʤʘʣʴʥʫ 

ʧʨʦʩʪʦʨʦʚʫ ʦʨʛʘʥʽʟʘʮʽʶ ʪʽʣʘ ʚ ʫʤʦʚʘʭ ʣʦʢʦʤʦʮʽʾ. ʆʩʥʦʚʥʠʤʠ ʟʘʩʦʙʘʤʠ ʾʾ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʻ ʚʧʨʘʚʠ ʥʘ ʥʝʩʪʽʡʢʠʭ ʦʧʦʨʘʭ, ʪʨʝʥʫʚʘʥʥʷ ʟ ʜʦʟʦʚʘʥʠʤʠ 

ʟʦʚʥʽʰʥʽʤʠ ʟʙʫʨʝʥʥʷʤʠ, ʬʦʨʤʫʚʘʥʥʷ ʨʘʮʽʦʥʘʣʴʥʠʭ ʛʘʣʴʤʽʚʥʠʭ ʧʘʪʝʨʥʽʚ ʧʨʠ 

ʟʤʽʥʽ ʥʘʧʨʷʤʢʽʚ ʨʫʭʫ ʪʘ ʩʝʥʩʦʤʦʪʦʨʥʽ ʚʧʨʘʚʠ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʽʜʚʠʱʝʥʥʷ 

ʪʦʯʥʦʩʪʽ ʧʨʦʧʨʽʦʮʝʧʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʶ [126]. 

ɹʽʦʤʝʭʘʥʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʪʝʭʥʽʢʠ ʧʝʨʝʤʽʱʝʥʥʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʽ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʫʢʫʧʥʽʩʪʶ ʢʽʥʝʤʘʪʠʯʥʠʭ ʽ ʜʠʥʘʤʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʩʝʨʝʜ ʷʢʠʭ 

ʧʨʦʚʽʜʥʝ ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ ʤʽʥʽʤʽʟʘʮʽʷ ʚʝʨʪʠʢʘʣʴʥʠʭ ʢʦʣʠʚʘʥʴ ʪʘʟʦʚʦʛʦ 

ʩʝʛʤʝʥʪʘ, ʦʧʪʠʤʽʟʘʮʽʷ ʜʦʚʞʠʥʠ ʽ ʯʘʩʪʦʪʠ ʢʨʦʢʫ, ʫʟʛʦʜʞʝʥʽʩʪʴ ʨʫʭʽʚ ʚʝʨʭʥʽʭ ʽ 

ʥʠʞʥʽʭ ʣʘʥʦʢ ʪʽʣʘ, ʘ ʪʘʢʦʞ ʘʢʪʠʚʽʟʘʮʽʷ ʤôʷʟʽʚ-ʨʦʪʘʪʦʨʽʚ ʢʦʨʧʫʩʫ ʷʢ 

ʩʪʘʙʽʣʽʟʫʚʘʣʴʥʦʛʦ ʯʠʥʥʠʢʘ. ʂʨʠʪʠʯʥʠʤʠ ʟ ʧʦʟʠʮʽʡ ʟʙʝʨʝʞʝʥʥʷ ʧʦʩʪʫʨʘʣʴʥʦʾ 

ʩʪʘʙʽʣʴʥʦʩʪʽ ʻ ʬʘʟʠ ʩʪʘʨʪʫ ʪʘ ʛʘʣʴʤʫʚʘʥʥʷ, ʫ ʤʝʞʘʭ ʷʢʠʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʥʘʡʙʽʣʴʰʠʡ ʨʠʟʠʢ ʧʦʨʫʰʝʥʥʷ ʧʨʦʩʪʦʨʦʚʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʪʽʣʘ ʪʘ ʪʦʯʥʦʩʪʽ 

ʩʪʨʽʣʝʮʴʢʠʭ ʜʽʡ [109]. 
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ʄʝʪʦʜʦʣʦʛʽʯʥʦ ʟʥʘʯʫʱʠʤ ʝʪʘʧʦʤ ʨʦʟʚʠʪʢʫ ʜʦʩʣʽʜʞʝʥʴ ʪʝʭʥʽʢʠ 

ʧʝʨʝʤʽʱʝʥʥʷ ʩʪʘʣʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʠʩʦʢʦʪʦʯʥʠʭ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʟʘʩʦʙʽʚ 

ʘʥʘʣʽʟʫ ʨʫʭʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʝʥʩʦʨʥʠʭ ʩʠʩʪʝʤ, ʽʥʝʨʮʽʡʥʠʭ 

ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʤʦʜʫʣʽʚ, ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʦʛʦ ʚʽʜʝʦʪʨʝʢʽʥʛʫ ʪʘ ʪʨʠʚʠʤʽʨʥʦʛʦ 

ʢʽʥʝʤʘʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘʙʝʟʧʝʯʠʣʦ ʤʦʞʣʠʚʽʩʪʴ ʦʙôʻʢʪʠʚʥʦʛʦ ʢʽʣʴʢʽʩʥʦʛʦ 

ʦʧʠʩʫ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʣʦʢʦʤʦʮʽʾ ʩʪʨʽʣʴʮʽʚ ʨʽʟʥʦʛʦ ʨʽʚʥʷ 

ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ [139]. ʎʝ ʜʦʟʚʦʣʠʣʦ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʦʧʪʠʤʘʣʴʥʽ ʪʨʘʻʢʪʦʨʽʾ 

ʧʝʨʝʤʽʱʝʥʥʷ ʢʦʨʧʫʩʫ ʪʘ ʟʘʛʘʣʴʥʦʛʦ ʮʝʥʪʨʫ ʤʘʩ ʪʽʣʘ, ʮʽʣʴʦʚʽ ʢʫʪʦʚʽ ʧʘʨʘʤʝʪʨʠ 

ʫ ʢʫʣʴʰʦʚʠʭ ʽ ʢʦʣʽʥʥʠʭ ʩʫʛʣʦʙʘʭ, ʯʘʩʦʚʫ ʩʪʨʫʢʪʫʨʫ ʬʘʟ ʨʦʟʙʽʛʫ, ʛʘʣʴʤʫʚʘʥʥʷ 

ʽ ʩʪʘʨʪʫ, ʘ ʪʘʢʦʞ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʢʦʨʝʢʮʽʡʥʽ ʤʝʭʘʥʽʟʤʠ ʢʦʤʧʝʥʩʘʮʽʾ 

ʤʽʢʨʦʜʠʩʙʘʣʘʥʩʽʚ ʧʽʜ ʯʘʩ ʧʨʠʮʽʣʶʚʘʥʥʷ ʪʘ ʩʪʨʽʣʴʙʠ ʚ ʨʫʩʽ [94, 134]. 

ʉʠʩʪʝʤʥʠʡ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʟʘʙʝʟʧʝʯʠʚ ʧʝʨʝʭʽʜ ʚʽʜ ʦʧʠʩʦʚʦʛʦ 

ʨʽʚʥʷ ʦʮʽʥʢʠ ʪʝʭʥʽʢʠ ʧʝʨʝʤʽʱʝʥʥʷ ʜʦ ʚʠʷʚʣʝʥʥʷ ʾʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʢʨʠʪʠʯʥʠʭ 

ʟʦʥ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷʤ ʘʤʦʨʪʠʟʘʮʽʡʥʦʛʦ ʘʧʘʨʘʪʫ [152], 

ʥʘʜʤʽʨʥʠʤʠ ʨʦʪʘʮʽʡʥʠʤʠ ʨʫʭʘʤʠ ʢʦʨʧʫʩʫ, ʘʩʠʤʝʪʨʽʻʶ ʧʘʨʘʤʝʪʨʽʚ ʢʨʦʢʫ ʪʘ 

ʟʨʦʩʪʘʥʥʷʤ ʚʝʨʪʠʢʘʣʴʥʠʭ ʢʦʣʠʚʘʥʴ ʪʽʣʘ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʩʪʘʙʽʣʴʥʽʩʪʴ ʧʨʦʩʪʦʨʦʚʦʛʦ ʧʦʣʦʞʝʥʥʷ ʟʙʨʦʾ [100, 113]. ɯʜʝʥʪʠʬʽʢʘʮʽʷ 

ʟʘʟʥʘʯʝʥʠʭ ʟʦʥ ʩʪʚʦʨʠʣʘ ʥʘʫʢʦʚʽ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʾ ʢʦʨʝʢʮʽʾ 

ʪʝʭʥʽʢʠ ʧʝʨʝʤʽʱʝʥʥʷ ʫ ʧʨʦʮʝʩʽ ʩʧʦʨʪʠʚʥʦʾ ʧʽʜʛʦʪʦʚʢʠ. 

ʈʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ʩʪʨʽʣʴʙʠ ʚ ʜʠʥʘʤʽʯʥʠʭ ʫʤʦʚʘʭ ʽʩʪʦʪʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʨʽʚʥʷ ʨʦʟʚʠʪʢʫ ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʨʝʛʫʣʷʮʽʾ ʨʫʭʫ, ʟʦʢʨʝʤʘ 

ʰʚʠʜʢʦʩʪʽ ʩʝʥʩʦʤʦʪʦʨʥʠʭ ʨʝʘʢʮʽʡ, ʟʜʘʪʥʦʩʪʽ ʜʦ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʫʚʘʛʠ, 

ʩʪʨʝʩʦʩʪʽʡʢʦʩʪʽ, ʝʬʝʢʪʠʚʥʦʩʪʽ ʝʤʦʮʽʡʥʦʾ ʨʝʛʫʣʷʮʽʾ ʪʘ ʷʢʦʩʪʽ ʟʦʨʦʚʦ-

ʧʨʦʩʪʦʨʦʚʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʦʙʨʦʙʢʠ [133]. ʉʫʢʫʧʥʽʩʪʴ ʟʘʟʥʘʯʝʥʠʭ ʯʠʥʥʠʢʽʚ 

ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʙʽʣʴʥʽʩʪʴ ʤʦʪʦʨʥʦʛʦ ʢʦʥʪʨʦʣʶ ʪʘ ʘʜʘʧʪʘʮʽʶ ʨʫʭʦʚʠʭ ʩʪʨʘʪʝʛʽʡ 

ʜʦ ʟʤʽʥʥʠʭ ʫʤʦʚ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ [112, 157]. 

ʋʟʘʛʘʣʴʥʝʥʥʷ ʩʫʯʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʜʘʥʠʭ ʜʦʟʚʦʣʷʻ ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ 

ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ ʚ ʫʤʦʚʘʭ ʧʝʨʝʤʽʱʝʥʥʷ 

ʜʦʩʷʛʘʻʪʴʩʷ ʰʣʷʭʦʤ ʽʥʪʝʛʨʘʮʽʾ ʘʜʘʧʪʠʚʥʠʭ ʤʦʪʦʨʥʠʭ ʩʪʨʘʪʝʛʽʡ, ʨʦʟʚʠʪʢʫ 

ʧʦʩʪʫʨʘʣʴʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ, ʦʧʪʠʤʽʟʘʮʽʾ ʢʽʥʝʤʘʪʠʢʠ ʨʫʭʽʚ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 
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ʢʦʛʥʽʪʠʚʥʦ-ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʨʝʛʫʣʷʮʽʾ [159, 165]. ʋ ʤʝʞʘʭ 

ʩʫʯʘʩʥʠʭ ʤʦʜʝʣʝʡ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʪʝʭʥʽʢʘ ʧʝʨʝʤʽʱʝʥʥʷ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʥʝʚʽʜôʻʤʥʘ ʩʢʣʘʜʦʚʘ ʩʪʨʽʣʝʮʴʢʦʾ ʪʝʭʥʽʢʠ ʪʘ ʬʦʨʤʫʻʪʴʩʷ ʥʘ 

ʦʩʥʦʚʽ ʧʦʝʪʘʧʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʙʘʟʦʚʠʭ ʣʦʢʦʤʦʪʦʨʥʠʭ ʧʘʪʝʨʥʽʚ, ʦʧʝʨʘʪʠʚʥʠʭ 

ʪʘʢʪʠʯʥʠʭ ʜʽʡ ʽ ʢʦʤʧʣʝʢʩʥʠʭ ʩʠʪʫʘʮʽʡʥʠʭ ʩʮʝʥʘʨʽʾʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʻʜʥʽʩʪʴ ʨʫʭʦʚʠʭ ʽ ʪʝʭʥʽʢʦ-ʪʘʢʪʠʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʟʤʘʛʘʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ. 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 1  

 

ʇʨʦʚʝʜʝʥʠʡ ʪʝʦʨʝʪʠʢʦ-ʘʥʘʣʽʪʠʯʥʠʡ ʦʛʣʷʜ ʛʝʥʝʟʠ ʪʘ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ 

ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ ʟʘʩʚʽʜʯʠʚ, ʱʦ ʾʾ ʩʪʘʥʦʚʣʝʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʤʘʶʪʴ 

ʙʘʛʘʪʦʚʠʤʽʨʥʠʡ ʭʘʨʘʢʪʝʨ ʽ ʟʫʤʦʚʣʝʥʽ ʝʚʦʣʶʮʽʻʶ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, 

ʟʤʽʥʦʶ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʩʪʨʽʣʝʮʴʢʦʾ ʧʽʜʛʦʪʦʚʢʠ ʪʘ 

ʪʨʘʥʩʬʦʨʤʘʮʽʻʶ ʩʚʽʪʦʛʣʷʜʥʠʭ ʽ ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʦʮʽʥʢʠ ʨʫʭʦʚʦʾ 

ʤʘʡʩʪʝʨʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʘ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʘʢʪʠʯʥʘ ʩʪʨʽʣʴʙʘ ʽʩʪʦʨʠʯʥʦ ʩʬʦʨʤʫʚʘʣʘʩʷ ʷʢ 

ʩʧʝʮʠʬʽʯʥʘ ʬʦʨʤʘ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʦʨʽʻʥʪʦʚʘʥʘ ʥʘ ʢʦʤʧʣʝʢʩʥʫ ʦʮʽʥʢʫ 

ʩʪʨʽʣʝʮʴʢʠʭ ʟʜʽʙʥʦʩʪʝʡ ʚ ʫʤʦʚʘʭ, ʥʘʙʣʠʞʝʥʠʭ ʜʦ ʨʝʘʣʴʥʠʭ ʝʢʩʪʨʝʤʘʣʴʥʠʭ 

ʩʠʪʫʘʮʽʡ. ʇʦʨʷʜ ʽʟ ʮʠʤ, ʚʦʥʘ ʥʘʙʫʣʘ ʦʟʥʘʢ ʧʨʠʢʣʘʜʥʦʾ ʩʧʦʨʪʠʚʥʦʾ 

ʜʠʩʮʠʧʣʽʥʠ, ʩʧʨʷʤʦʚʘʥʦʾ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʬʝʩʽʡʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ ʽ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʩʠʣʦʚʠʭ ʩʪʨʫʢʪʫʨ, ʱʦ 

ʟʫʤʦʚʠʣʦ ʾʾ ʧʦʜʘʣʴʰʠʡ ʽʥʪʝʥʩʠʚʥʠʡ ʨʦʟʚʠʪʦʢ ʪʘ ʫʩʢʣʘʜʥʝʥʥʷ ʩʪʨʫʢʪʫʨʠ 

ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ɸʥʘʣʽʟ ʥʘʫʢʦʚʠʭ ʜʞʝʨʝʣ ʜʦʟʚʦʣʠʚ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʧʨʦʚʽʜʥʽ ʯʠʥʥʠʢʠ, 

ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʪʽʡʢʽʩʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ çʩʪʨʽʣʝʮʴ ï ʟʙʨʦʷè. ɼʦ 

ʥʠʭ ʚʽʜʥʝʩʝʥʦ ʩʠʣʦʚʠʡ ʧʦʪʝʥʮʽʘʣ ʩʧʦʨʪʩʤʝʥʘ ʷʢ ʦʩʥʦʚʫ ʤʝʭʘʥʽʯʥʦʾ 

ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʘ ʦʧʽʨʥʦʩʪʽ ʟʦʚʥʽʰʥʽʤ ʟʙʫʨʝʥʥʷʤ, ʘ ʪʘʢʦʞ ʨʽʚʝʥʴ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʚʝʩʪʠʙʫʣʷʨʥʦʛʦ ʽ ʟʦʨʦʚʦʛʦ ʘʥʘʣʽʟʘʪʦʨʽʚ, ʷʢʽ 
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ʚʽʜʽʛʨʘʶʪʴ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʧʽʜʪʨʠʤʘʥʥʽ ʨʽʚʥʦʚʘʛʠ, ʧʨʦʩʪʦʨʦʚʦʾ ʦʨʽʻʥʪʘʮʽʾ ʪʘ 

ʩʝʥʩʦʤʦʪʦʨʥʦʾ ʢʦʦʨʜʠʥʘʮʽʾ ʚ ʫʤʦʚʘʭ ʜʠʥʘʤʽʯʥʦʾ ʩʪʨʽʣʝʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʋʟʘʛʘʣʴʥʝʥʥʷ ʩʫʯʘʩʥʦʾ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʟʘʩʚʽʜʯʠʣʦ 

ʥʘʷʚʥʽʩʪʴ ʩʪʽʡʢʠʭ ʪʝʥʜʝʥʮʽʡ ʫ ʩʠʩʪʝʤʽ ʩʧʦʨʪʠʚʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʩʪʨʽʣʴʮʽʚ, ʩʝʨʝʜ 

ʷʢʠʭ ʧʨʦʚʽʜʥʝ ʤʽʩʮʝ ʧʦʩʽʜʘʻ ʚʠʟʥʘʥʥʷ ʪʝʭʥʽʢʠ ʧʝʨʝʤʽʱʝʥʥʷ ʷʢ ʦʜʥʦʛʦ ʟ 

ʚʠʟʥʘʯʘʣʴʥʠʭ ʯʠʥʥʠʢʽʚ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʇʨʦʩʪʝʞʫʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ ʫʚʘʛʠ ʜʦ ʽʥʪʝʛʨʘʮʽʾ ʤʦʪʦʨʥʠʭ, ʙʽʦʤʝʭʘʥʽʯʥʠʭ ʽ 

ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʫ ʧʨʦʮʝʩʽ ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʽʣʝʮʴʢʦʾ 

ʤʘʡʩʪʝʨʥʦʩʪʽ, ʱʦ ʟʫʤʦʚʣʶʻ ʧʝʨʝʭʽʜ ʚʽʜ ʽʟʦʣʴʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʦʢʨʝʤʠʭ 

ʝʣʝʤʝʥʪʽʚ ʜʦ ʧʦʙʫʜʦʚʠ ʮʽʣʽʩʥʠʭ ʤʦʪʦʨʥʦ-ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ. 

ɺʠʷʚʣʝʥʦ, ʱʦ ʩʫʯʘʩʥʽ ʧʽʜʭʦʜʠ ʜʦ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʧʽʜʛʦʪʦʚʢʠ, 

ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʶ ʥʘʚʘʥʪʘʞʝʥʴ, ʢʦʨʝʢʮʽʶ ʪʝʭʥʽʢʠ ʨʫʭʽʚ ʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʢʦʥʪʨʦʣʶ. ɸʢʪʠʚʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʮʠʬʨʦʚʠʭ ʙʽʦʤʝʭʘʥʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʩʝʥʩʦʨʥʠʭ ʩʠʩʪʝʤ ʟʘʙʝʟʧʝʯʫʻ 

ʦʙôʻʢʪʠʚʽʟʘʮʽʶ ʦʮʽʥʢʠ ʢʽʥʝʤʘʪʠʯʥʠʭ ʽ ʧʦʩʪʫʨʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʫʭʦʚʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʩʪʚʦʨʶʻ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʥʘʚʯʘʣʴʥʦ-

ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. 

ʇʦʩʪʫʨʘʣʴʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʚʠʟʥʘʯʝʥʘ ʷʢ ʦʜʥʘ ʟ ʢʣʶʯʦʚʠʭ ʜʝʪʝʨʤʽʥʘʥʪ 

ʪʦʯʥʦʩʪʽ ʧʨʠʮʽʣʴʥʦʾ ʩʪʨʽʣʴʙʠ ʚ ʫʤʦʚʘʭ ʚʠʢʦʥʘʥʥʷ ʜʠʥʘʤʽʯʥʠʭ ʟʘʚʜʘʥʴ, ʱʦ 

ʚʢʣʶʯʘʶʪʴ ʧʝʨʝʤʽʱʝʥʥʷ, ʟʤʽʥʠ ʧʦʟʠʮʽʡ ʪʘ ʚʘʨʽʘʪʠʚʥʽʩʪʴ ʟʤʘʛʘʣʴʥʠʭ 

ʩʠʪʫʘʮʽʡ. ɰʾ ʥʝʜʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʯʠʥʥʠʢ, ʱʦ ʦʙʤʝʞʫʻ 

ʨʝʘʣʽʟʘʮʽʶ ʪʝʭʥʽʢʦ-ʪʘʢʪʠʯʥʦʛʦ ʘʨʩʝʥʘʣʫ ʩʧʦʨʪʩʤʝʥʘ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʫʯʘʩʥʠʡ ʝʪʘʧ ʨʦʟʚʠʪʢʫ ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʻʜʥʘʥʥʷʤ ʽʩʪʦʨʠʯʥʦ ʩʬʦʨʤʦʚʘʥʠʭ ʪʨʘʜʠʮʽʡ ʟ 

ʽʥʥʦʚʘʮʽʡʥʠʤʠ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʧʽʜʛʦʪʦʚʢʠ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʟʨʦʩʪʘʥʥʷ ʩʧʦʨʪʠʚʥʦʾ ʤʘʡʩʪʝʨʥʦʩʪʽ. 

ʄʘʪʝʨʽʘʣʠ ʮʴʦʛʦ ʨʦʟʜʽʣʫ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʧʫʙʣʽʢʘʮʽʷʭ ʟʜʦʙʫʚʘʯʘ [37, 38]. 
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ʈʆɿɼɯʃ 2 

ʄɽʊʆɼʀ ʊɸ ʆʈɻɸʅɯɿɸʎɯʗ ɼʆʉʃɯɼɾɽʅʅʗ 

 

2.1 ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ 

 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʪʘ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʙʫʣʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʪʘʢʽ ʤʝʪʦʜʠ ʡ ʨʽʚʥʽ ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ: 

1. ɸʥʘʣʽʟ ʩʧʝʮʽʘʣʴʥʦʾ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ. 

2. ʇʝʜʘʛʦʛʽʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: ʧʝʜʘʛʦʛʽʯʥʝ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, 

ʧʝʜʘʛʦʛʽʯʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ. 

3. ʄʝʪʦʜʠ ʨʝʻʩʪʨʘʮʽʾ ʪʘ ʘʥʘʣʽʟʫ ʩʠʩʪʝʤʠ çʩʪʨʽʣʦʢ-ʧʽʩʪʦʣʝʪè ʫ 

ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʽ.  

4. ʂʚʘʣʽʤʝʪʨʽʷ. 

5. ʄʝʪʦʜʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ. 

2.1.1 ɸʥʘʣʽʟ ʩʧʝʮʽʘʣʴʥʦʾ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ 

ʋ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʜʞʝʨʝʣʘ ʩʧʝʮʽʘʣʴʥʦʾ ʥʘʫʢʦʚʦ-

ʤʝʪʦʜʠʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ, ʷʢʽ ʨʦʟʢʨʠʚʘʣʠ ʦʩʦʙʣʠʚʦʩʪʽ ʟʘʨʦʜʞʝʥʥʷ ʪʘ ʩʪʘʥʦʚʣʝʥʥʷ 

ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ ʷʢ ʚʠʜʫ ʩʧʦʨʪʫ, ʘ ʪʘʢʦʞ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʫ ʩʠʩʪʝʤʽ ʧʽʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʽʚ. ʆʩʦʙʣʠʚʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʣʘʩʷ ʨʦʙʦʪʘʤ, ʱʦ 

ʚʠʩʚʽʪʣʶʶʪʴ ʨʦʟʚʠʪʦʢ ʪʝʭʥʽʢʠ ʧʝʨʝʤʽʱʝʥʥʷ, ʙʽʦʤʝʭʘʥʽʯʥʽ ʪʘ ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʽ 

ʘʩʧʝʢʪʠ ʜʽʷʣʴʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʽʚ, ʽʥʪʝʛʨʘʮʽʶ ʤʦʪʦʨʥʠʭ ʽ ʢʦʛʥʽʪʠʚʥʠʭ ʤʝʭʘʥʽʟʤʽʚ 

ʫ ʧʨʦʮʝʩʽ ʚʠʢʦʥʘʥʥʷ ʧʦʩʪʨʽʣʽʚ, ʘ ʪʘʢʦʞ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠ ʦʙôʻʢʪʠʚʥʦʛʦ 

ʘʥʘʣʽʟʫ ʨʫʭʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ. ɿ ʤʝʪʦʶ ʚʠʚʯʝʥʥʷ ʩʪʘʥʫ ʧʨʦʙʣʝʤʠ ʪʘ ʘʥʘʣʽʟʫ 

ʩʠʩʪʝʤʠ çʩʪʨʽʣʦʢ ï ʟʙʨʦʷè ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ 165 ʜʞʝʨʝʣ ʥʘʫʢʦʚʦʾ 

ʣʽʪʝʨʘʪʫʨʠ, ʩʝʨʝʜ ʷʢʠʭ ʧʝʨʝʚʘʞʘʣʠ ʧʫʙʣʽʢʘʮʽʾ ʦʩʪʘʥʥʽʭ ʧôʷʪʠ ʨʦʢʽʚ, ʱʦ 

ʩʪʦʩʫʚʘʣʠʩʷ ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ, ʜʠʥʘʤʽʯʥʦʾ ʪʦʯʥʦʩʪʽ ʨʫʭʽʚ ʪʘ ʽʥʪʝʛʨʦʚʘʥʠʭ 

ʤʝʪʦʜʽʚ ʪʨʝʥʫʚʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ. ɺʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʜʞʝʨʝʣʘ ʩʧʝʮʽʘʣʴʥʦʾ 

ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ, ʷʢʽ ʨʦʟʢʨʠʚʘʣʠ ʦʩʦʙʣʠʚʦʩʪʽ ʟʘʨʦʜʞʝʥʥʷ, 

ʩʪʘʥʦʚʣʝʥʥʷ ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ ʷʢ ʚʠʜʫ ʩʧʦʨʪʫ, ʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʩʠʩʪʝʤʽ ʧʽʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʽʚ ʚ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʽ.  
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2.1.2 ʇʝʜʘʛʦʛʽʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ [56, 58] 

2.1.2.1 ʇʝʜʘʛʦʛʽʯʥʝ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʷ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʪʝʨʤʽʥʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʧʨʦʩʪʦʨʦʚʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʩʠʩʪʝʤʠ çʩʪʨʽʣʦʢ-ʟʙʨʦʷè ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʽ. 

2.1.2.2 ʇʝʜʘʛʦʛʽʯʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ ʨʝʘʣʽʟʫʚʘʚʩʷ ʫ ʚʠʛʣʷʜʽ 

ʢʦʥʩʪʘʪʫʶʯʦʛʦ. ʂʦʥʩʪʘʪʫʶʯʠʡ ʝʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʚʩʷ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʦʩʪʦʨʦʚʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʩʠʩʪʝʤʠ çʩʪʨʽʣʦʢ-ʟʙʨʦʷè 

ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʽ.  

2.1.3 ʄʝʪʦʜʠ ʨʝʻʩʪʨʘʮʽʾ ʪʘ ʘʥʘʣʽʟʫ ʨʫʭʽʚ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʷ ʚ ʥʘʰʦʤʫ 

ʜʦʩʣʽʜʞʝʥʥʽ ʜʣʷ ʦʮʽʥʢʠ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʨʦʩʪʦʨʦʚʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʩʠʩʪʝʤʠ 

çʩʪʨʽʣʦʢïʟʙʨʦʷè ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʽ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʨʦʚʦʜʠʣʦʩʷ ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʧʪʠʢʦ-ʝʣʝʢʪʨʦʥʥʦʾ 

ʩʠʩʪʝʤʠ 3D ʨʝʻʩʪʨʘʮʽʾ ʪʘ ʘʥʘʣʽʟʫ ʨʫʭʽʚ ʣʶʜʠʥʠ Qualisys [62, 123, 124, 146, 

151] (ʨʠʩ. 2. 1). 

 

  

ʈʠʩʫʥʦʢ 2.1 ï ʄʦʤʝʥʪ ʨʝʻʩʪʨʘʮʽʾ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʨʦʩʪʦʨʦʚʦʾ ʦʨʛʘʥʽʟʘʮʽʾ 

ʩʠʩʪʝʤʠ çʩʪʨʽʣʦʢ-ʟʙʨʦʷè ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʦʧʪʠʢʦ-

ʝʣʝʢʪʨʦʥʥʦʾ ʩʠʩʪʝʤʠ 3 D çQualisysè 
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ʌʫʥʜʘʤʝʥʪʘʣʴʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʩʠʩʪʝʤʠ ʪʨʠʚʠʤʽʨʥʦʾ ʚʽʜʝʦʨʝʻʩʪʨʘʮʽʾ ʪʘ 

ʘʥʘʣʽʟʫ ʨʫʭʽʚ Qualisys Motion Capture ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʦʧʪʠʢʦ-

ʝʣʝʢʪʨʦʥʥʦʛʦ ʟʘʭʦʧʣʝʥʥʷ ʨʫʭʫ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʜʝʪʝʢʮʽʾ ʽʥʬʨʘʯʝʨʚʦʥʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʪʨʘʜʠʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʚʽʜʝʦʟʡʦʤʢʠ, ʜʘʥʘ 

ʩʠʩʪʝʤʘ ʽʜʝʥʪʠʬʽʢʫʻ ʥʝ ʧʦʚʥʝ ʚʽʟʫʘʣʴʥʝ ʟʦʙʨʘʞʝʥʥʷ ʦʙôʻʢʪʘ, ʘ ʧʨʦʩʪʦʨʦʚʽ 

ʢʦʦʨʜʠʥʘʪʠ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʧʘʩʠʚʥʠʭ ʨʝʪʨʦʨʝʬʣʝʢʪʦʨʥʠʭ ʤʘʨʢʝʨʽʚ. ʎʽ 

ʤʘʨʢʝʨʠ, ʱʦ ʤʘʶʪʴ ʩʬʝʨʠʯʥʫ ʬʦʨʤʫ ʪʘ ʩʚʽʪʣʦʚʽʜʙʠʚʘʣʴʥʝ ʧʦʢʨʠʪʪʷ, 

ʬʽʢʩʫʶʪʴʩʷ ʥʘ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ʪʦʯʢʘʭ ʪʽʣʘ ʚʠʧʨʦʙʫʚʘʥʦʛʦ. ʋ ʥʘʰʦʤʫ 

ʜʦʩʣʽʜʞʝʥʥʽ ʪʦʧʦʛʨʘʬʽʷ ʨʦʟʤʽʱʝʥʥʷ ʤʘʨʢʝʨʽʚ ʚʠʟʥʘʯʘʣʘʩʷ ʩʧʝʮʠʬʽʢʦʶ 

ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ ʪʘ ʙʽʦʤʝʭʘʥʽʯʥʦʶ ʤʦʜʝʣʣʶ ʘʥʘʣʽʟʫ ʨʫʭʽʚ. ʇʨʠʥʮʠʧʦʚʘ 

ʧʝʨʝʚʘʛʘ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʧʦʣʷʛʘʻ ʫ ʧʨʝʮʠʟʽʡʥʽʡ ʨʝʻʩʪʨʘʮʽʾ ʧʦʣʦʞʝʥʥʷ ʢʦʞʥʦʾ 

ʩʚʽʪʣʦʚʽʜʙʠʚʘʣʴʥʦʾ ʪʦʯʢʠ ʷʢ ʚʫʟʣʦʚʦʛʦ ʝʣʝʤʝʥʪʘ ʚ ʪʨʠʚʠʤʽʨʥʽʡ ʩʠʩʪʝʤʽ 

ʢʦʦʨʜʠʥʘʪ. ʎʝ ʜʦʟʚʦʣʷʻ ʥʽʚʝʣʶʚʘʪʠ ʚʽʟʫʘʣʴʥʽ ʘʨʪʝʬʘʢʪʠ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ 

ʚʠʩʦʢʫ ʜʠʩʢʨʝʪʥʽʩʪʴ ʜʘʥʠʭ. ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʙʽʦʤʝʭʘʥʽʢʠ ʤʝʪʦʜ 

ʦʧʪʠʯʥʦʛʦ ʟʘʭʦʧʣʝʥʥʷ ʨʫʭʫ (Motion Capture) ʜʝ-ʬʘʢʪʦ ʚʠʟʥʘʥʠʡ çʟʦʣʦʪʠʤ 

ʩʪʘʥʜʘʨʪʦʤè ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʪʦʯʥʦʩʪʽ ʪʘ ʚʘʣʽʜʥʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ.  

ʆʙôʻʢʪʠʚʥʽʩʪʴ ʪʘ ʧʨʝʮʠʟʽʡʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʟʘʙʝʟʧʝʯʫʚʘʣʠʩʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʚʠʤʽʨʶʚʘʣʴʥʦ-ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ, 

ʱʦ ʽʥʪʝʛʨʫʻ ʚ ʩʦʙʽ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʝ ʘʧʘʨʘʪʥʝ ʪʘ ʘʥʘʣʽʪʠʯʥʝ ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ. ʊʝʭʥʽʯʥʘ ʢʦʥʬʽʛʫʨʘʮʽʷ ʩʠʩʪʝʤʠ ʚʢʣʶʯʘʣʘ ʢʣʘʩʪʝʨ ʽʟ 7 

ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʠʭ ʢʘʤʝʨ, ʽʥʪʝʛʨʦʚʘʥʠʭ ʫ ʻʜʠʥʫ ʣʦʢʘʣʴʥʫ ʤʝʨʝʞʫ ʟ 

ʧʝʨʩʦʥʘʣʴʥʠʤ ʢʦʤʧôʶʪʝʨʦʤ ʟʘ ʜʦʧʦʤʦʛʦʶ Ethernet-ʟôʻʜʥʘʥʥʷ. 

ʉʠʥʭʨʦʥʽʟʘʮʽʷ ʨʦʙʦʪʠ ʢʘʤʝʨ ʨʝʘʣʽʟʦʚʘʥʘ ʯʝʨʝʟ ʧʦʩʣʽʜʦʚʥʝ ʟôʻʜʥʘʥʥʷ 

ʻʜʠʥʠʤ ʽʥʬʦʨʤʘʮʽʡʥʠʤ ʤʘʛʽʩʪʨʘʣʴʥʠʤ ʢʘʙʝʣʝʤ, ʱʦ ʛʘʨʘʥʪʫʻ ʢʦʛʝʨʝʥʪʥʽʩʪʴ 

ʟʘʭʦʧʣʝʥʥʷ ʨʫʭʫ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. ʊʘʢʝ ʘʨʭʽʪʝʢʪʫʨʥʝ ʨʽʰʝʥʥʷ ʜʦʟʚʦʣʷʻ 

ʪʨʘʥʩʬʦʨʤʫʚʘʪʠ ʧʦʪʦʢʦʚʽ ʜʘʥʽ ʟ ʫʩʽʭ ʜʘʪʯʠʢʽʚ ʫ ʻʜʠʥʠʡ ʩʪʨʫʢʪʫʨʦʚʘʥʠʡ 

ʤʘʩʠʚ (ʬʘʡʣ ʜʘʥʠʭ), ʱʦ ʟʘʙʝʟʧʝʯʫʻ: ʚʠʢʣʶʯʝʥʥʷ ʯʘʩʦʚʦʛʦ ʣʘʛʫ ʤʽʞ ʢʘʜʨʘʤʠ ʟ 

ʨʽʟʥʠʭ ʨʘʢʫʨʩʽʚ; ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʧʣʝʢʩʥʦʾ ʪʨʠʚʠʤʽʨʥʦʾ ʤʦʜʝʣʽ ʦʙôʻʢʪʘ ʷʢ 

ʨʝʟʫʣʴʪʘʪʫ ʩʫʤʘʨʥʦʾ ʨʦʙʦʪʠ ʚʩʽʻʾ ʩʠʩʪʝʤʠ; ʫʩʫʥʝʥʥʷ ʘʨʪʝʬʘʢʪʽʚ, ʧʦʚôʷʟʘʥʠʭ ʽʟ 

ʧʨʦʛʨʘʤʥʦʶ ʜʝʢʦʤʧʦʟʠʮʽʻʶ ʦʢʨʝʤʠʭ ʚʽʜʝʦʧʦʪʦʢʽʚ. 
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ʌʫʥʢʮʽʦʥʫʚʘʥʥʷ ʢʘʤʝʨ ʽʥʬʨʘʯʝʨʚʦʥʦʛʦ ʩʧʝʢʪʨʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʨʠʥʮʠʧʽ 

ʘʢʪʠʚʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʪʘ ʨʝʻʩʪʨʘʮʽʾ ʚʽʜʙʠʪʦʛʦ ʩʠʛʥʘʣʫ. ʂʘʤʝʨʠ 

ʛʝʥʝʨʫʶʪʴ ʩʚʽʪʣʦʚʠʡ ʧʦʪʽʢ ʚ ʽʥʬʨʘʯʝʨʚʦʥʦʤʫ ʜʽʘʧʘʟʦʥʽ ʽʟ ʟʘʜʘʥʦʶ ʯʘʩʪʦʪʦʶ 

ʜʠʩʢʨʝʪʠʟʘʮʽʾ. ʇʨʠ ʜʦʩʷʛʥʝʥʥʽ ʨʝʪʨʦʨʝʬʣʝʢʪʦʨʥʦʛʦ ʧʘʩʠʚʥʦʛʦ ʤʘʨʢʝʨʘ 

ʧʨʦʤʽʥʴ ʚʽʜʙʠʚʘʻʪʴʩʷ ʚʽʜ ʡʦʛʦ ʩʬʝʨʠʯʥʦʾ ʧʦʚʝʨʭʥʽ ʪʘ ʬʽʢʩʫʻʪʴʩʷ ʩʝʥʩʦʨʦʤ 

ʢʘʤʝʨʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʩʠʩʪʝʤʽ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʦʙôʻʢʪ ʷʢ ʪʦʯʢʫ ʚ ʧʨʦʩʪʦʨʽ. 

ʎʠʢʣʽʯʥʽʩʪʴ ʧʨʦʮʝʩʫ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʪʘ ʜʝʪʝʢʮʽʾ ʩʠʛʥʘʣʫ ʜʝʪʝʨʤʽʥʫʻ ʯʘʩʪʦʪʫ 

ʨʝʻʩʪʨʘʮʽʾ ʜʘʥʠʭ, ʷʢʘ ʻ ʚʘʨʽʘʪʠʚʥʦʶ ʪʘ ʥʘʣʘʰʪʦʚʫʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʜʠʥʘʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʣʦʢʦʤʦʪʦʨʥʦʛʦ ʘʢʪʫ. ʋ ʤʝʞʘʭ 

ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʯʘʩʪʦʪʘ ʟʡʦʤʢʠ ʩʪʘʥʦʚʠʣʘ 100ï170 ʢʘʜʨʽʚĀʩ-1, ʱʦ ʻ 

ʦʧʪʠʤʘʣʴʥʠʤ ʜʣʷ ʜʝʪʘʣʽʟʘʮʽʾ ʢʽʥʝʤʘʪʠʢʠ ʨʫʭʽʚ ʣʶʜʠʥʠ ʙʝʟ ʚʪʨʘʪʠ ʟʥʘʯʫʱʠʭ 

ʬʘʟʦʚʠʭ ʝʣʝʤʝʥʪʽʚ. 

ʇʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʪʨʠʚʠʤʽʨʥʦʾ (3D) ʤʦʜʝʣʽ ʨʝʘʣʽʟʫʻʪʴʩʷ ʰʣʷʭʦʤ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʪʨʽʘʥʛʫʣʷʮʽʾ ʩʠʛʥʘʣʽʚ, ʦʪʨʠʤʘʥʠʭ ʩʠʥʭʨʦʥʥʦ ʟ ʜʝʢʽʣʴʢʦʭ 

ʨʘʢʫʨʩʽʚ. ʆʙʯʠʩʣʝʥʥʷ ʧʨʦʩʪʦʨʦʚʠʭ ʢʦʦʨʜʠʥʘʪ ʫ ʪʨʴʦʭ ʧʣʦʱʠʥʘʭ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʘʚʪʦʤʘʪʠʯʥʦʤʫ ʨʝʞʠʤʽ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. ɺʝʩʴ ʮʠʢʣ ʘʧʘʨʘʪʥʦ-

ʧʨʦʛʨʘʤʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ï ʚʽʜ ʧʨʦʮʝʜʫʨʠ ʜʠʥʘʤʽʯʥʦʛʦ ʢʘʣʽʙʨʫʚʘʥʥʷ ʦʙôʻʤʫ 

ʟʘʭʚʘʪʫ ʪʘ ʧʨʝʩʝʪʽʚ ʯʘʩʪʦʪʠ ʟʡʦʤʢʠ ʜʦ ʝʢʩʧʦʨʪʫ ʤʘʩʠʚʽʚ ʢʽʣʴʢʽʩʥʠʭ ʜʘʥʠʭ ï 

ʟʜʽʡʩʥʶʚʘʚʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

çQualisys Track Managerè. ʎʝ ʟʘʙʝʟʧʝʯʠʣʦ ʚʠʩʦʢʫ ʧʨʝʮʠʟʽʡʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʴ 

ʪʘ ʤʽʥʽʤʽʟʘʮʽʶ ʧʦʭʠʙʦʢ ʧʨʠ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʧʨʦʩʪʦʨʦʚʠʭ ʧʝʨʝʤʽʱʝʥʴ ʙʽʦʣʘʥʦʢ 

ʪʽʣʘ ʚʠʧʨʦʙʫʚʘʥʠʭ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʚʥʘ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʧʨʦʮʝʩʫ ʨʝʻʩʪʨʘʮʽʾ ʪʘ ʩʠʥʭʨʦʥʽʟʘʮʽʾ 

ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʥʽʚʝʣʶʻ ʚʧʣʠʚ ʣʶʜʩʴʢʦʛʦ ʬʘʢʪʦʨʫ ʥʘ ʝʪʘʧʽ ʟʙʦʨʫ 

ʧʝʨʚʠʥʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʻ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʶ ʫʤʦʚʦʶ ʚʘʣʽʜʥʦʩʪʽ 

ʙʽʦʤʝʭʘʥʽʯʥʦʛʦ ʘʥʘʣʽʟʫ. 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʚʟʷʣʠ ʫʯʘʩʪʴ 10 ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ 

ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʥʘ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʽ ʟ ʧʽʩʪʦʣʝʪʘ. ʂʦʞʝʥ ʩʧʦʨʪʩʤʝʥ 

ʨʝʘʣʽʟʦʚʫʚʘʚ 5 ʩʧʨʦʙ ʪʘʢʠʭ ʩʧʦʩʦʙʽʚ ʧʝʨʝʤʽʱʝʥʥʷ: çʟʚʠʯʘʡʥʠʡè ʢʨʦʢ, 

çʣʠʞʥʠʡè ʢʨʦʢ, çʣʽʥʽʡʥʝè ʧʝʨʝʤʽʱʝʥʥʷ, çʍ-ʧʦʜʽʙʥʝè ʧʝʨʝʤʽʱʝʥʥʷ, çʥʠʟʴʢʝè 
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ʧʝʨʝʤʽʱʝʥʥʷ. ʇʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʢʦʞʥʦʾ ʩʧʨʦʙʠ ʟʘ ʢʦʞʥʠʤ ʩʧʦʩʦʙʦʤ 

ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥ ʚʠʢʦʥʫʚʘʚ 5 ʧʦʩʪʨʽʣʽʚ ʫ ʤʽʰʝʥʴ ʟ ʚʽʜʧʦʚʽʜʥʦʶ 

ʬʽʢʩʘʮʽʻʶ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʩʪʨʽʣʽʚ. ʉʧʦʨʪʩʤʝʥʽʚ ʦʨʽʻʥʪʫʚʘʣʠ ʥʘ ʜʦʩʷʛʥʝʥʥʷ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʚʣʫʯʥʦʩʪʽ ʟʘ ʫʤʦʚʠ ʚʠʢʦʥʘʥʥʷ ʩʝʨʽʾ ʧʦʩʪʨʽʣʽʚ ʟʘ ʤʽʥʽʤʘʣʴʥʠʡ 

ʧʨʦʤʽʞʦʢ ʯʘʩʫ. ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʬʘʟʦʚʘ ʩʪʨʫʢʪʫʨʘ ʧʝʨʝʤʽʱʝʥʥʷ ʧʽʜ ʯʘʩ 

ʩʪʨʽʣʴʙʠ ʫ ʨʫʩʽ ʚʽʜʧʦʚʽʜʘʻ ʩʪʨʫʢʪʫʨʽ ʭʦʜʴʙʠ ʣʶʜʠʥʠ, ʚʽʜʧʦʚʽʜʥʽ ʢʫʪʦʚʽ 

ʧʦʢʘʟʥʠʢʠ ʚʠʟʥʘʯʘʣʠʩʴ ʥʘʤʠ ʫ ʪʘʢʽ ʤʦʤʝʥʪʠ ʯʘʩʫ: ʚʽʜʨʠʚ ʣʽʚʦʾ ʥʦʛʠ ʚʽʜ 

ʦʧʦʨʠ; ʤʦʤʝʥʪ ʚʝʨʪʠʢʘʣʽ; ʧʦʩʪʘʥʦʚʢʘ ʣʽʚʦʾ ʥʦʛʠ ʥʘ ʦʧʦʨʫ; ʚʽʜʨʠʚ ʧʨʘʚʦʾ ʥʦʛʠ 

ʚʽʜ ʦʧʦʨʠ; ʤʦʤʝʥʪ ʚʝʨʪʠʢʘʣʽ; ʧʦʩʪʘʥʦʚʢʘ ʧʨʘʚʦʾ ʥʦʛʠ ʥʘ ʦʧʦʨʫ. 

2.1.4 ʂʚʘʣʽʤʝʪʨʽʷ 

ɿ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʧʦʩʦʙʫ ʧʝʨʝʤʽʱʝʥʥʷ ʩʪʨʽʣʢʘ ʧʽʜ 

ʯʘʩ ʩʪʨʽʣʴʙʠ ʫ ʨʫʩʽ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʪʥʦʾ ʦʮʽʥʢʠ ʙʫʣʦ ʟʘʣʫʯʝʥʦ ʜʚʘʜʮʷʪʴ 

ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʩʧʝʮʽʘʣʴʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ ʧʨʘʚʦʦʭʦʨʦʥʥʠʭ ʦʨʛʘʥʽʚ. ʋ ʨʦʙʦʪʽ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʤʝʪʦʜ ʧʝʨʝʚʘʛʠ. ɼʣʷ ʦʧʠʪʫʚʘʥʥʷ ʙʫʣʠ ʚʠʜʽʣʝʥʽ ʧôʷʪʴ 

ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʩʧʦʩʦʙʽʚ ʧʝʨʝʤʽʱʝʥʥʷ ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ ʫ ʨʫʩʽ 

(ʟʚʠʯʘʡʥʠʡ ʢʨʦʢ, çʍ-ʧʦʜʽʙʥʠʡè ʢʨʦʢ; çʣʠʞʥʠʡè ʢʨʦʢ; çʣʽʥʽʡʥʠʡè ʢʨʦʢ; 

çʥʠʟʴʢʝè ʧʝʨʝʤʽʱʝʥʥʷ). ɼʦ ʝʢʩʧʝʨʪʽʚ ʩʪʘʚʠʣʦʩʷ ʧʠʪʘʥʥʷ ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ 

ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʦʛʦ ʥʘ ʾʭ ʜʫʤʢʫ (ʚʞʠʚʘʥʠʡ ʥʠʤʠ) ʩʧʦʩʽʙ ʧʝʨʝʤʽʱʝʥʥʷ ʧʽʜ 

ʯʘʩ ʩʪʨʽʣʴʙʠ ʫ ʨʫʩʽ ʪʘ ʚʢʘʟʘʪʠ ʥʦʤʝʨʠ ʚʽʜ 1 ʜʦ 5 (ʜʝ 5 ï ʥʘʡʙʽʣʴʰ 

ʦʧʪʠʤʘʣʴʥʠʡ, 1 ï ʥʘʡʤʝʥʰ ʦʧʪʠʤʘʣʴʥʠʡ) (ʜʦʜʘʪʦʢ ɾ). ʉʪʫʧʽʥʴ ʧʦʛʦʜʞʝʥʦʩʪʽ 

ʜʫʤʦʢ ʦʧʠʪʫʚʘʥʠʭ ʝʢʩʧʝʨʪʽʚ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʝʬʽʮʽʻʥʪʘ 

ʢʦʥʢʦʨʜʘʮʽʾ ʂʝʥʜʘʣʣʘ (W) [4, 33, 57]. 

2.1.5 ʄʝʪʦʜʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ  

ɿʘʩʪʦʩʫʚʘʥʥʶ ʤʝʪʦʜʽʚ ʦʧʠʩʦʚʦʾ ʩʪʘʪʠʩʪʠʢʠ ʧʝʨʝʜʫʚʘʣʘ ʧʝʨʝʚʽʨʢʘ 

ʛʽʧʦʪʝʟʠ ʧʨʦ ʧʽʜʧʦʨʷʜʢʫʚʘʥʥʷ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ʨʦʟʧʦʜʽʣʫ. 

ʆʩʢʽʣʴʢʠ ʜʘʥʽ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʥʦʨʤʘʣʴʥʠʤ ʨʦʟʧʦʜʽʣʦʤ ʽ ʚʠʷʚʠʣʠʩʷ 

ʦʜʥʦʨʽʜʥʠʤʠ, ʱʦ ʦʙʫʤʦʚʣʝʥʦ ʚʠʙʽʨʢʦʶ ʩʧʦʨʪʩʤʝʥʽʚ ʦʜʥʘʢʦʚʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ, 

ʪʦ ʩʝʨʝʜʥʴʦʩʪʘʪʠʩʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʪʝʭʥʽʢʠ ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ ʧʽʜ ʯʘʩ 

ʩʪʨʽʣʴʙʠ ʫ ʨʫʩʽ ʦʮʽʥʶʚʘʣʠʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʝʨʝʜʥʴʦʾ ὼӶ ʪʘ ʩʪʘʥʜʘʨʪʥʦʛʦ 
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ʚʽʜʭʠʣʝʥʥʷ (SD). ʂʨʽʤ ʪʦʛʦ ʨʦʟʨʘʭʦʚʫʚʘʚʩʷ ʢʦʝʬʽʮʽʻʥʪ ʚʘʨʽʘʮʽʾ v, ʷʢʠʡ 

ʚʘʨʽʶʚʘʚ ʚʽʜ 1,29 ʜʦ 8,90 %, ʪʦʙʪʦ ʥʝ ʧʝʨʝʚʠʱʫʚʘʚ 10 % [1, 98, 99, 101]. 

ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʧʦʪʨʘʧʣʷʪʴ ʫ ʤʽʰʝʥʴ ʩʧʦʨʪʩʤʝʥʘʤʠ, ʷʢʽ 

ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʽ ʟ ʧʽʩʪʦʣʝʪʫ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʝʥʥʷ 

ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʾʭ ʢʫʪʦʚʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʫ ʨʽʟʥʽ ʤʦʤʝʥʪʠ ʯʘʩʫ ʟʘʣʝʞʥʦ ʚʽʜ 

ʩʧʦʩʦʙʫ ʧʝʨʝʤʽʱʝʥʥʷ ʟʜʽʡʩʥʶʚʘʚʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 

ANOVA (Analysis of variation), ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʚʩʪʘʥʦʚʠʪʠ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ 

ʜʚʦʤʘ ʡ ʙʽʣʴʰʝ ʛʨʫʧʘʤʠ ʧʦʢʘʟʥʠʢʽʚ, ʨʦʟʧʦʜʽʣʝʥʠʭ ʟʘ ʥʦʨʤʘʣʴʥʠʤ ʟʘʢʦʥʦʤ, ʪʘ 

ʦʮʽʥʠʪʠ ʾʭʥʶ ʩʪʘʪʠʩʪʠʯʥʫ ʟʥʘʯʫʱʽʩʪʴ ʥʘ ʦʙʨʘʥʦʤʫ ʨʽʚʥʽ ʟʥʘʯʫʱʦʩʪʽ [1, 98, 

99, 101]. ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʛʽʧʦʪʝʟʠ ʧʨʦ ʦʜʥʦʨʽʜʥʽʩʪʴ ʛʨʫʧʦʚʠʭ ʜʠʩʧʝʨʩʽʡ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ Levene's test. ʇʨʠ ʮʴʦʤʫ ʫ ʚʠʧʘʜʢʫ ʚʽʜʩʫʪʥʦʩʪʽ ʩʪʘʪʠʩʪʠʯʥʦ 

ʟʥʘʯʫʱʦʾ (ʨ>0,05) ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʜʠʩʧʝʨʩʽʷʤʠ ʩʚʽʜʯʠʣʦ ʧʨʦ ʦʙˇʨʫʥʪʦʚʘʥʽʩʪʴ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʠʯʥʦʛʦ ʚʘʨʽʘʥʪʘ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ. ʊʦʞ ʫ ʭʦʜʽ 

ʟʜʽʡʩʥʝʥʦʛʦ ʘʥʘʣʽʟʫ ʧʝʨʝʚʽʨʷʣʘʩʴ ʛʽʧʦʪʝʟʘ ʅ0, ʱʦ ʨʽʟʥʠʮʷ ʤʽʞ ʢʫʪʦʚʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʩʧʦʨʪʩʤʝʥʽʚ ʧʨʠ ʩʪʨʽʣʴʙʽ ʟʘʣʝʞʥʦ ʚʽʜ ʩʧʦʩʦʙʫ 

ʧʝʨʝʤʽʱʝʥʥʷ ʥʝʟʥʘʯʥʘ ʘʙʦ ʻ ʥʘʩʣʽʜʢʦʤ ʚʠʧʘʜʢʦʚʦʩʪʽ. ɿ ʮʽʻʶ ʤʝʪʦʶ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʢʨʠʪʝʨʽʡ ʌʽʰʝʨʘ F, ʷʢʠʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʟʥʘʯʝʥʴ 

ʤʽʞʛʨʫʧʦʚʠʭ ʽ ʚʥʫʪʨʽʰʥʴʦʛʨʫʧʦʚʠʭ ʜʠʩʧʝʨʩʽʡ, ʧʽʩʣʷ ʯʦʛʦ ʡʦʛʦ ʚʝʣʠʯʠʥʘ 

ʧʦʨʽʚʥʶʚʘʣʘʩʴ ʟ ʢʨʠʪʠʯʥʠʤ ʟʥʘʯʝʥʥʷʤ F-ʢʨʠʪʝʨʽʶ ʟ ʫʨʘʭʫʚʘʥʥʷʤ, ʱʦ 

ʤʽʞʛʨʫʧʦʚʝ ʯʠʩʣʦ ʩʪʫʧʝʥʽʚ ʚʽʣʴʥʦʩʪʽ df ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʷʢ ʯʠʩʣʦ ʢʽʣʴʢʦʩʪʽ 

ʛʨʫʧ, ʟʤʝʥʰʝʥʝ ʥʘ ʦʜʠʥʠʮʶ ὨὪ ά ρ, ʘ ʚʥʫʪʨʽʰʥʴʦ ʛʨʫʧʦʚʝ ï ʷʢ 

ʜʦʙʫʪʦʢ ʯʠʩʣʘ ʛʨʫʧ ʥʘ ʯʠʩʝʣʴʥʽʩʪʴ ʢʦʞʥʦʾ ʟ ʛʨʫʧ ʤʽʥʫʩ ʦʜʠʥʠʮʷ ὨὪ

άὲ ρ . ʋ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʧʝʨʝʚʽʨʷʣʠʩʷ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʢʽʣʴʢʦʤʘ 

ʧʦʢʘʟʥʠʢʘʤʠ ʚ ʧʝʚʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ, ʟʘʤʽʩʪʴ ʦʜʥʦʤʽʨʥʦʛʦ ʢʨʠʪʝʨʽʶ F 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʙʘʛʘʪʦʚʠʤʽʨʥʠʡ ʢʨʠʪʝʨʽʡ F (ʣʷʤʙʜʘ-ʢʨʠʪʝʨʽʡ ʋʽʣʢʩʘ), 

ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʧʦʨʽʚʥʷʥʥʽ ʢʦʚʘʨʽʘʮʽʡʥʦʾ ʤʘʪʨʠʮʽ ʧʦʤʠʣʦʢ ʽ ʤʽʞʛʨʫʧʦʚʦʾ 

ʢʦʚʘʨʽʘʮʽʡʥʦʾ ʤʘʪʨʠʮ [1, 96, 97, 99]. 

ʇʝʨʝʚʽʨʢʘ ʛʽʧʦʪʝʟʠ ʧʨʦ ʚʽʜʤʽʥʥʽʩʪʴ ʤʽʞ ʩʝʨʝʜʥʽʤʠ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʩʧʦʩʦʙʽʚ ʧʝʨʝʤʽʱʝʥʥʷ ʟʜʽʡʩʥʶʚʘʣʘʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ 
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ʘʧʦʩʪʝʨʽʦʨʥʦʛʦ ʪʝʩʪʫ Newman-Keuls, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʜʦʩʪʘʪʥʴʦʶ 

ʧʦʪʫʞʥʽʩʪʶ ʧʨʠ ʚʠʷʚʣʝʥʥʽ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʛʨʫʧʘʤʠ. 

ʄʘʢʩʠʤʘʣʴʥʦ ʧʨʠʡʥʷʪʥʘ ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʤʠʣʢʠ I ʨʦʜʫ ʩʢʣʘʜʘʣʘ 5 %, 

ʪʦʙʪʦ ʨʽʚʝʥʴ ʟʥʘʯʫʱʦʩʪʽ Ŭ ʧʨʠʡʥʷʪʦ ʨʽʚʥʠʤ 0,05.  

ʋ ʚʠʧʘʜʢʫ p < 1,0Ŀ10-5 ʡʦʛʦ ʟʥʘʯʝʥʥʷ ʧʨʝʜʩʪʘʚʣʷʣʦʩʴ ʫ ʚʠʛʣʷʜʽ çp < 

0,05è, ʘ ʚ ʽʥʰʠʭ ʚʠʧʘʜʢʘʭ ï ʫ ʩʪʘʥʜʘʨʪʥʦʤʫ ʚʠʛʣʷʜʽ [1, 98, 99, 100, 125]. 

ɺ ʝʢʩʧʝʨʠʤʝʥʪʽ, ʷʢʠʡ ʧʨʦʚʦʜʠʚʩʷ ʟ ʤʝʪʦʶ ʧʝʨʝʚʽʨʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʘʚʪʦʨʩʴʢʦʾ ʪʝʭʥʦʣʦʛʽʾ ʬʦʨʤʫʚʘʥʥʷ ʪʝʭʥʽʢʠ ʧʝʨʝʤʽʱʝʥʥʷ ʧʽʜ ʯʘʩ ʧʨʘʢʪʠʯʥʦʾ 

ʩʪʨʽʣʴʙʠ,  ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʤʝʪʦʜʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ: 1) ʢʦʝʬʽʮʽʻʥʪ 

ʢʦʥʢʦʨʜʘʮʽʾ ʂʝʥʜʘʣʣʘ (W) ï ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʫʟʛʦʜʞʝʥʦʩʪʽ ʝʢʩʧʝʨʪʥʠʭ ʦʮʽʥʦʢ 

(ʚʠʟʥʘʯʝʥʥʷ ʫʟʛʦʜʞʝʥʦʩʪʽ ʤʽʞ ʧôʷʪʴʤʘ ʝʢʩʧʝʨʪʘʤʠ, ʷʢʽ ʦʮʽʥʶʚʘʣʠ ʪʝʭʥʽʯʥʽ 

ʧʦʤʠʣʢʠ ʩʧʦʨʪʩʤʝʥʽʚ ʜʦ ʽ ʧʽʩʣʷ ʝʢʩʧʝʨʠʤʝʥʪʫ); 2) ʢʨʠʪʝʨʽʡ ʐʘʧʽʨʦ-ʋʽʣʢʘ ï 

ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʥʦʨʤʘʣʴʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʘʛʨʝʛʦʚʘʥʠʭ ʦʮʽʥʦʢ ʧʦʤʠʣʦʢ ʜʣʷ 

ʚʠʙʦʨʫ ʚʽʜʧʦʚʽʜʥʦʛʦ ʤʝʪʦʜʫ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ (ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʜʘʥʽ ʥʝ 

ʚʽʜʧʦʚʽʜʘʣʠ ʥʦʨʤʘʣʴʥʦʤʫ ʨʦʟʧʦʜʽʣʫ, ʱʦ ʚʠʤʘʛʘʣʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʥʝʧʘʨʘʤʝʪʨʠʯʥʠʭ ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ); 3) ʢʨʠʪʝʨʽʡ ʄʘʥʥʘ-ʋʾʪʥʽ (U) ï ʜʣʷ 

ʧʦʨʽʚʥʷʥʥʷ ʥʝʟʘʣʝʞʥʠʭ ʚʠʙʽʨʦʢ, ʘ ʩʘʤʝ, ʢʽʣʴʢʦʩʪʽ ʧʦʤʠʣʦʢ, ʟʘʬʽʢʩʦʚʘʥʠʭ 

ʝʢʩʧʝʨʪʘʤʠ ʫ ʩʧʦʨʪʩʤʝʥʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʽ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ; 4) 

ʢʨʠʪʝʨʽʡ ʌʽʰʝʨʘ (ʢʫʪʦʚʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ű) ï ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʩʧʦʨʪʩʤʝʥʽʚ, ʫ ʷʢʠʭ ʙʫʣʠ ʟʘʬʽʢʩʦʚʘʥʽ ʧʝʚʥʽ ʧʦʤʠʣʢʠ, ʚʽʥ ʜʦʟʚʦʣʠʚ  ʦʮʽʥʠʪʠ, 

ʯʠ ʻ ʚʽʜʤʽʥʥʦʩʪʽ ʪʘ ʟʤʽʥʠ ʫ ʯʘʩʪʦʪʽ ʧʦʤʠʣʦʢ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʤʠ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʦʛʦ ʢʦʤʧʣʝʢʩʫ ʤʝʪʦʜʽʚ ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ (ʦʮʽʥʢʘ 

ʫʟʛʦʜʞʝʥʦʩʪʽ ʝʢʩʧʝʨʪʥʠʭ ʩʫʜʞʝʥʴ, ʧʦʨʽʚʥʷʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʤʽʞ ɽɻ ʪʘ ʂɻ ʪʘ 

ʧʝʨʝʚʽʨʢʘ ʩʪʘʪʠʩʪʠʯʥʦʾ ʟʥʘʯʫʱʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʟʤʽʥ) [1, 98, 99, 101] 

ʟʘʙʝʟʧʝʯʠʣʦ ʥʘʜʽʡʥʽʩʪʴ ʚʠʩʥʦʚʢʽʚ ʱʦʜʦ ʝʬʝʢʪʠʚʥʦʩʪʽ ʘʚʪʦʨʩʴʢʦʾ ʪʝʭʥʦʣʦʛʽʾ. 

ʉʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʟʜʽʡʩʥʶʚʘʣʘʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʧʨʦʛʨʘʤ MS Excel, IBM SPSS Statistics 21 ʪʘ Statistica 10.0 

(USA, Stat Soft).  
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2.2 ʆʨʛʘʥʽʟʘʮʽʷ ʜʦʩʣʽʜʞʝʥʥ  ̫

 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʯʘʩʪʠʥʘ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʘ ʨʝʘʣʽʟʦʚʘʥʘ ʯʝʨʝʟ 

ʧʦʩʣʽʜʦʚʥʫ ʜʝʪʝʨʤʽʥʘʮʽʶ ʯʦʪʠʨʴʦʭ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʝʪʘʧʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʠʣʦ 

ʩʠʩʪʝʤʥʽʩʪʴ ʪʘ ʣʦʛʽʯʥʫ ʟʘʚʝʨʰʝʥʽʩʪʴ ʥʘʫʢʦʚʦʛʦ ʧʦʰʫʢʫ. ʃʦʢʘʣʽʟʘʮʽʷ 

ʝʤʧʽʨʠʯʥʦʾ ʙʘʟʠ ʦʭʦʧʣʶʚʘʣʘ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʧʨʦʩʪʽʨ ʅʘʮʽʦʥʘʣʴʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʬʽʟʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ ʽ ʩʧʦʨʪʫ ʋʢʨʘʾʥʠ (ʟʦʢʨʝʤʘ, ʢʘʬʝʜʨʠ 

ʢʽʥʝʟʽʦʣʦʛʽʾ ʪʘ ʬʽʟʢʫʣʴʪʫʨʥʦ-ʩʧʦʨʪʠʚʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ) ʫ ʩʠʥʝʨʛʽʾ ʟ 

ʪʨʝʥʫʚʘʣʴʥʠʤʠ ʤʘʡʜʘʥʯʠʢʘʤʠ ɻʆ çʌʝʜʝʨʘʮʽʷ ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ ʋʢʨʘʾʥʠè 

(ʤ. ʂʠʾʚ).  

ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ (ʞʦʚʪʝʥʴ 2022 ʨ. ï ʪʨʘʚʝʥʴ 2023 ʨ.) ʟʜʽʡʩʥʝʥʦ ʟʘʛʘʣʴʥʫ 

ʦʨʛʘʥʽʟʘʮʽʶ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʦ ʪʝʦʨʝʪʠʯʥʠʡ ʘʥʘʣʽʟ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʾ 

ʣʽʪʝʨʘʪʫʨʠ ʪʘ ʦʙˇʨʫʥʪʦʚʘʥʦ ʚʠʙʽʨ ʘʜʝʢʚʘʪʥʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɼʨʫʛʠʡ ʝʪʘʧ (ʩʝʨʧʝʥʴ 2023 ʨ. ï ʯʝʨʚʝʥʴ 2024 ʨ.) ʙʫʚ ʧʨʠʩʚʷʯʝʥʠʡ 

ʩʪʚʦʨʝʥʥʶ ʝʤʧʽʨʠʯʥʦʾ ʙʘʟʠ ʜʘʥʠʭ ʜʣʷ ʚʠʚʯʝʥʥʷ ʙʽʦʢʽʥʝʤʘʪʠʯʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʝʭʥʽʢʠ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ 

ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʽ ʟ ʧʽʩʪʦʣʝʪʘ. 

ʅʘ ʪʨʝʪʴʦʤʫ ʝʪʘʧʽ (ʩʝʨʧʝʥʴ 2024 ʨ. ï ʯʝʨʚʝʥʴ 2025 ʨ.) ʨʦʟʨʦʙʣʝʥʦ ʪʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʝʨʝʚʽʨʝʥʦ ʪʝʭʥʦʣʦʛʽʶ, ʩʧʨʷʤʦʚʘʥʫ ʥʘ ʬʦʨʤʫʚʘʥʥʷ 

ʪʝʭʥʽʢʠ ʧʝʨʝʤʽʱʝʥʥʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʽ ʟ ʧʽʩʪʦʣʝʪʘ. ʋ ʤʝʞʘʭ ʝʪʘʧʫ 

ʨʝʘʣʽʟʦʚʘʥʦ ʧʝʜʘʛʦʛʽʯʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ ʪʨʠʚʘʣʽʩʪʶ ʧôʷʪʴ ʤʽʩʷʮʽʚ, ʧʨʦʚʝʜʝʥʦ 

ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʪʘ ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʏʝʪʚʝʨʪʠʡ ʝʪʘʧ (ʩʝʨʧʝʥʴ 2025 ʨ. ï ʣʠʩʪʦʧʘʜ 2025 ʨ.) ʧʝʨʝʜʙʘʯʘʚ 

ʩʠʩʪʝʤʘʪʠʟʘʮʽʶ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʬʦʨʤʫʣʶʚʘʥʥʷ ʚʠʩʥʦʚʢʽʚ, ʨʦʟʨʦʙʢʫ 

ʧʨʘʢʪʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʪʘ ʦʬʦʨʤʣʝʥʥʷ ʪʝʢʩʪʫ ʨʦʙʦʪʠ. 

ʆʨʛʘʥʽʟʘʮʽʷ ʥʘʫʢʦʚʦʛʦ ʧʨʦʮʝʩʫ ʙʘʟʫʚʘʣʘʩʷ ʥʘ ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ 

ʝʪʠʢʠ ʙʽʦʤʝʜʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʋʩʽ ʧʨʦʮʝʜʫʨʠ ʙʫʣʠ ʧʨʠʚʝʜʝʥʽ ʫ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʜʦ ɻʝʣʴʩʽʥʩʴʢʦʾ ʜʝʢʣʘʨʘʮʽʾ ɺʩʝʩʚʽʪʥʴʦʾ ʤʝʜʠʯʥʦʾ ʘʩʦʮʽʘʮʽʾ 

çɽʪʠʯʥʽ ʧʨʠʥʮʠʧʠ ʤʝʜʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʘ ʫʯʘʩʪʶ ʣʶʜʠʥʠ ʷʢ ʦʙ'ʻʢʪʘ 

ʜʦʩʣʽʜʞʝʥʥʷè. ʋʯʘʩʪʴ 10 ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʩʧʦʨʪʩʤʝʥʽʚ ʫ ʝʢʩʧʝʨʠʤʝʥʪʽ ʤʘʣʘ 
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ʚʠʢʣʶʯʥʦ ʜʦʙʨʦʚʽʣʴʥʠʡ ʭʘʨʘʢʪʝʨ. ʂʦʞʝʥ ʨʝʩʧʦʥʜʝʥʪ ʙʫʚ ʟʘʟʜʘʣʝʛʽʜʴ 

ʦʟʥʘʡʦʤʣʝʥʠʡ ʽʟ ʧʨʦʪʦʢʦʣʦʤ ʜʦʩʣʽʜʞʝʥʥʷ, ʡʦʛʦ ʤʝʪʦʶ, ʧʦʪʝʥʮʽʡʥʠʤ ʚʧʣʠʚʦʤ 

ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʪʘ ʧʨʘʚʦʤ ʥʘ ʜʝʥʦʥʩʘʮʽʶ ʫʯʘʩʪʽ ʥʘ ʙʫʜʴ-ʷʢʦʤʫ ʝʪʘʧʽ 

ʙʝʟ ʧʦʷʩʥʝʥʥʷ ʧʨʠʯʠʥ. ʆʙʨʦʙʢʘ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʟʜʽʡʩʥʶʚʘʣʘʩʷ ʽʟ 

ʩʫʚʦʨʠʤ ʜʦʪʨʠʤʘʥʥʷʤ ʨʝʞʠʤʫ ʘʥʦʥʽʤʥʦʩʪʽ. ʋʟʘʛʘʣʴʥʝʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʚʠʢʣʶʯʥʦ ʚ ʥʘʫʢʦʚʦʤʫ ʢʦʥʪʝʢʩʪʽ, ʱʦ ʫʥʝʤʦʞʣʠʚʣʶʻ 

ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʢʦʥʢʨʝʪʥʦʾ ʦʩʦʙʠ ʧʦʟʘ ʤʝʞʘʤʠ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʛʨʫʧʠ. 
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ʈʆɿɼɯʃ 3 

ɹɯʆʂɯʅɽʄɸʊʀʏʅɯ ʆʉʆɹʃʀɺʆʉʊɯ ʊɽʍʅɯʂʀ ʈɯɿʅʀʍ ʉʇʆʉʆɹɯɺ 

ʇɽʈɽʄɯʑɽʅʅʗ ʉʇʆʈʊʉʄɽʅɯɺ, ʗʂɯ ʉʇɽʎɯɸʃɯɿʋʖʊʔʉʗ ʋ 

ʇʈɸʂʊʀʏʅɯʁ ʉʊʈɯʃʔɹɯ ɿ ʇɯʉʊʆʃɽʊɸ 

 

3.1 ɺʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʧʦʩʦʙʫ ʧʝʨʝʤʽʱʝʥʥʷ ʩʪʨʽʣʢʘ ʧʽʜ ʯʘʩ 

ʩʪʨʽʣʴʙʠ ʫ ʨʫʩʽ 

 

ɿ ʤʝʪʦʶ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʪʥʦʾ ʦʮʽʥʢʠ ʙʫʣʦ ʟʘʣʫʯʝʥʦ ʜʚʘʜʮʷʪʴ 

ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʩʧʝʮʽʘʣʴʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ ʧʨʘʚʦʦʭʦʨʦʥʥʠʭ ʦʨʛʘʥʽʚ, ʷʢʽ 

ʩʠʩʪʝʤʘʪʠʯʥʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʪʨʝʥʫʚʘʥʥʷʭ ʪʘ ʟʤʘʛʘʥʥʷʭ ʨʽʟʥʦʛʦ ʨʽʚʥʷ, 

ʚʢʣʶʯʥʦ ʟ ʤʽʞʥʘʨʦʜʥʠʤʠ, ʟ ʧʨʘʢʪʠʯʥʦʾ ʪʘ ʪʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ. ɺʩʽ 

ʨʝʩʧʦʥʜʝʥʪʠ ʤʘʶʪʴ ʟʥʘʯʥʠʡ ʩʧʦʨʪʠʚʥʠʡ ʜʦʩʚʽʜ: ʫ ʨʽʟʥʽ ʨʦʢʠ ʚʦʥʠ ʩʪʘʚʘʣʠ 

ʧʝʨʝʤʦʞʮʷʤʠ ʪʘ ʧʨʠʟʝʨʘʤʠ ʪʫʨʥʽʨʽʚ, ʝʪʘʧʽʚ ʂʫʙʢʫ ʋʢʨʘʾʥʠ ʪʘ ʏʝʤʧʽʦʥʘʪʽʚ 

ʋʢʨʘʾʥʠ ʟ ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ. ʉʝʨʝʜ ʦʧʠʪʘʥʠʭ ʰʽʩʪʥʘʜʮʷʪʴ ʦʩʽʙ ʤʘʶʪʴ 

ʙʦʡʦʚʠʡ ʜʦʩʚʽʜ (ʫʯʘʩʥʠʢʠ ʙʦʡʦʚʠʭ ʜʽʡ), ʱʦ ʜʦʜʘʪʢʦʚʦ ʧʽʜʪʚʝʨʜʞʫʻ ʾʭ 

ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫ ʩʬʝʨʽ ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʟʘʣʫʯʝʥʘ ʚʠʙʽʨʢʘ ʧʦʚʥʽʩʪʶ ʚʽʜʧʦʚʽʜʘʻ ʢʨʠʪʝʨʽʷʤ ʝʢʩʧʝʨʪʥʦʩʪʽ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʦʧʠʪʫʚʘʥʥʷ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʧôʷʪʴ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ 

ʩʧʦʩʦʙʽʚ ʧʝʨʝʤʽʱʝʥʥʷ ʩʪʨʽʣʴʮʷ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʩʪʨʽʣʴʙʠ ʫ ʨʫʩʽ: ʟʚʠʯʘʡʥʠʡ 

ʢʨʦʢ; çʍ-ʧʦʜʽʙʥʠʡè ʢʨʦʢ; çʃʠʞʥʠʡè ʢʨʦʢ; çʃ̔ ʥʽʡʥʠʡè ʢʨʦʢ; çʅʠʟʴʢʝè 

ʧʝʨʝʤʽʱʝʥʥʷ. 

ɽʢʩʧʝʨʪʘʤ ʧʨʦʧʦʥʫʚʘʣʦʩʷ ʦʮʽʥʠʪʠ ʢʦʞʥʠʡ ʩʧʦʩʽʙ ʟʘ ʧôʷʪʠʙʘʣʴʥʦʶ 

ʰʢʘʣʦʶ ʨʘʥʞʫʚʘʥʥʷ, ʜʝ ʟʥʘʯʝʥʥʷ 5 ʚʽʜʧʦʚʽʜʘʣʦ ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʦʤʫ 

ʩʧʦʩʦʙʫ, ʘ 1 ï ʥʘʡʤʝʥʰ ʦʧʪʠʤʘʣʴʥʦʤʫ. ʆʮʽʥʶʚʘʥʥʷ ʟʜʽʡʩʥʶʚʘʣʦʩʷ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʜʦʩʚʽʜʫ ʝʢʩʧʝʨʪʽʚ, ʾʭ ʧʨʘʢʪʠʯʥʦʾ ʟʘʩʪʦʩʦʚʥʦʩʪʽ 

ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚ ʫʤʦʚʘʭ ʨʝʘʣʴʥʠʭ ʪʨʝʥʫʚʘʣʴʥʠʭ ʽ ʟʤʘʛʘʣʴʥʠʭ ʩʠʪʫʘʮʽʡ. 

ɼʣʷ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʤʝʪʦʜ ʧʝʨʝʚʘʛ ʝʢʩʧʝʨʪʥʦʾ ʦʮʽʥʢʠ, 

ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʧʽʜʩʫʤʦʚʫʚʘʥʥʷ ʨʘʥʛʽʚ, ʧʨʠʩʚʦʻʥʠʭ ʢʦʞʥʦʤʫ ʩʧʦʩʦʙʫ 

ʧʝʨʝʤʽʱʝʥʥʷ. ɺʽʜʧʦʚʽʜʥʦ, ʥʘʡʙʽʣʴʰʘ ʩʫʤʘ ʙʘʣʽʚ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʡʚʠʱʫ ʦʮʽʥʢʫ 
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ʪʘ ʦʧʪʠʤʘʣʴʥʽʩʪʴ ʩʧʦʩʦʙʫ ʟ ʪʦʯʢʠ ʟʦʨʫ ʝʢʩʧʝʨʪʽʚ. ʈʦʟʧʦʜʽʣ ʩʫʤʘʨʥʠʭ ʦʮʽʥʦʢ 

ʤʘʻ ʪʘʢʠʡ ʚʠʛʣʷʜ: çʍ-ʧʦʜʽʙʥʠʡè ʢʨʦʢ ï 92 ʙʘʣʠ (1-ʰʝ ʤʽʩʮʝ; ʥʘʡʙʽʣʴʰ 

ʦʧʪʠʤʘʣʴʥʠʡ ʩʧʦʩʽʙ); çʃʠʞʥʠʡè ʢʨʦʢ ï 76 ʙʘʣʽʚ (2-ʛʝ ʤʽʩʮʝ); çʃ̔ ʥʽʡʥʠʡè 

ʢʨʦʢ ï 71 ʙʘʣ (3-ʪʻ ʤʽʩʮʝ); çʅʠʟʴʢʝè ʧʝʨʝʤʽʱʝʥʥʷ ï 41 ʙʘʣ (4-ʪʝ ʤʽʩʮʝ); 

ʟʚʠʯʘʡʥʠʡ ʢʨʦʢ ï 20 ʙʘʣʽʚ (5-ʪʝ ʤʽʩʮʝ; ʥʘʡʤʝʥʰ ʦʧʪʠʤʘʣʴʥʠʡ ʩʧʦʩʽʙ). 

ʋʟʘʛʘʣʴʥʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʪʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʨʦʟʨʘʭʫʥʢʽʚ 

ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʽ 3.1. 

 

ʊʘʙʣʠʮʷ 3.1 - ʈʝʟʫʣʴʪʘʪʠ ʦʧʠʪʫʚʘʥʥʷ ʪʘ ʦʙʯʠʩʣʝʥʥʷ ʝʢʩʧʝʨʪʥʦʾ ʦʮʽʥʢʠ 

ɽʢʩʧʝʨʪʠ ʉʧʦʩʦʙʠ ʧʝʨʝʤʽʱʝʥʥʷ 

 ɿʚʠʯʘʡʥ

ʠʡ ʢʨʦʢ 

"ʃʠʞʥʠʡ" 

ʢʨʦʢ 

"ʃ̔ ʥʽʡʥʠʡ" 

ʢʨʦʢ 

"ʍ-ʧʦʜʽʙʥʠʡ 

ʢʨʦʢ 

"ʅʠʟʴʢʝ" 

ʧʝʨʝʤʽʱʝʥʥʷ 

1 1 4 3 5 2 

2 1 3 4 5 2 

3 1 4 3 5 2 

4 1 4 3 5 2 

5 1 3 5 4 2 

6 1 3 5 4 2 

7 1 2 4 5 3 

8 1 5 3 4 2 

9 1 4 3 5 2 

10 1 3 5 4 2 

11 1 4 3 5 2 

12 1 5 3 4 2 

13 1 3 4 5 2 

14 1 3 4 5 2 

15 1 4 3 5 2 

16 1 4 3 5 2 

17 1 5 4 3 2 

18 1 4 3 5 2 

19 1 5 3 4 2 

20 1 4 3 5 2 
 

20,00 76,00 71,00 92,00 41,00 

 

ὼ ὼӶ -40,00 16,00 11,00 32,00 -19,00 

ὼ ὼӶ  256,00 121,00 1024,00 361,00 

ʤʽʩʮʝ 1 4 3 5 2 

ὼ 
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ɼʣʷ ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʮʽʥʢʠ ʨʽʚʥʷ ʢʦʥʩʝʥʩʫʩʫ ʤʽʞ ʝʢʩʧʝʨʪʘʤʠ ʙʫʣʦ 

ʟʘʩʪʦʩʦʚʘʥʦ ʢʦʝʬʽʮʽʻʥʪ ʢʦʥʢʦʨʜʘʮʽʾ ʂʝʥʜʘʣʣʘ (W). ɼʘʥʠʡ ʧʦʢʘʟʥʠʢ ʜʦʟʚʦʣʷʻ 

ʚʩʪʘʥʦʚʠʪʠ ʩʪʫʧʽʥʴ ʩʠʥʝʨʛʽʾ ʜʫʤʦʢ ʛʨʫʧʠ ʬʘʭʽʚʮʽʚ ʱʦʜʦ ʦʙôʻʢʪʽʚ ʨʘʥʞʫʚʘʥʥʷ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʨʘʭʫʥʢʽʚ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ 

ʢʦʥʢʦʨʜʘʮʽʾ W = 0,84, ʱʦ ʘʧʨʽʦʨʽ ʚʢʘʟʫʻ ʥʘ ʚʠʩʦʢʫ ʱʽʣʴʥʽʩʪʴ ʟʚôʷʟʢʫ ʤʽʞ 

ʝʢʩʧʝʨʪʥʠʤʠ ʦʮʽʥʢʘʤʠ. ɼʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʩʪʘʪʠʩʪʠʯʥʦʾ ʟʥʘʯʫʱʦʩʪʽ 

ʦʪʨʠʤʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʪʘ ʚʠʢʣʶʯʝʥʥʷ ʚʠʧʘʜʢʦʚʦʛʦ ʟʙʽʛʫ ʨʝʟʫʣʴʪʘʪʽʚ 

ʚʠʢʦʨʠʩʪʘʥʦ ʢʨʠʪʝʨʽʡ ʟʛʦʜʠ ʇʽʨʩʦʥʘ (ɢĮ). 

ʆʩʢʽʣʴʢʠ ʝʤʧʽʨʠʯʥʝ ʟʥʘʯʝʥʥʷ ɢĮ ʽʩʪʦʪʥʦ ʧʝʨʝʚʠʱʫʻ ʢʨʠʪʠʯʥʝ (67,2 > 

13,3), ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʢʦʝʬʽʮʽʻʥʪ ʢʦʥʢʦʨʜʘʮʽʾ ʂʝʥʜʘʣʣʘ W ʻ 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʤ ʥʘ ʨʽʚʥʽ p = 0,01. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʝʢʩʧʝʨʪʠʟʘ ʧʨʦʚʝʜʝʥʘ 

ʢʦʨʝʢʪʥʦ, ʘ ʜʫʤʢʠ ʝʢʩʧʝʨʪʽʚ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʦʶ ʫʟʛʦʜʞʝʥʽʩʪʶ, ʱʦ 

ʧʽʜʪʚʝʨʜʞʫʻ ʚʘʣʽʜʥʽʩʪʴ ʩʬʦʨʤʦʚʘʥʦʾ ʽʻʨʘʨʭʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʯʠʥʥʠʢʽʚ [4, 34, 55]. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʪʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʧʦʩʦʙʽʚ 

ʧʝʨʝʤʽʱʝʥʥʷ ʩʪʨʽʣʴʮʷ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʩʪʨʽʣʴʙʠ ʚ ʨʫʩʽ ʜʘʣʠ ʟʤʦʛʫ 

ʩʬʦʨʤʫʚʘʪʠ ʯʽʪʢʫ ʽʻʨʘʨʭʽʶ ʾʭ ʦʧʪʠʤʘʣʴʥʦʩʪʽ. ʋʧʦʨʷʜʢʫʚʘʥʥʷ ʪʝʭʥʽʢ ʟʘ ʨʽʚʥʝʤ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʜʦʮʽʣʴʥʦʩʪʽ ʟʘʩʚʽʜʯʠʣʦ, ʱʦ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʚʠʟʥʘʥʦ 

çʍ-ʧʦʜʽʙʥʠʡè ʢʨʦʢ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʦʧʪʠʤʘʣʴʥʠʡ ʙʘʣʘʥʩ ʤʽʞ ʩʪʘʙʽʣʴʥʽʩʪʶ 

ʩʪʨʽʣʴʮʷ ʪʘ ʜʠʥʘʤʽʢʦʶ ʧʝʨʝʤʽʱʝʥʥʷ. ʅʘʩʪʫʧʥʽ ʧʦʟʠʮʽʾ ʟʘʡʥʷʣʠ ʚʽʜʧʦʚʽʜʥʦ 

çʣʠʞʥʠʡè ʢʨʦʢ, ʱʦ ʚʠʨʽʟʥʷʻʪʴʩʷ ʚʠʩʦʢʦʶ ʧʣʘʚʥʽʩʪʶ ʪʘ ʤʽʥʽʤʽʟʘʮʽʻʶ 

ʢʦʣʠʚʘʥʴ ʟʙʨʦʾ, ʘ ʪʘʢʦʞ çʣʽʥʽʡʥʠʡè ʢʨʦʢ, ʷʢʠʡ ʟʙʝʨʽʛʘʻ ʜʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ 

ʢʦʥʪʨʦʣʶ ʪʨʘʻʢʪʦʨʽʾ ʨʫʭʫ ʟʘ ʫʤʦʚ ʟʨʦʩʪʘʥʥʷ ʰʚʠʜʢʦʩʪʽ. 

ʊʝʭʥʽʢʘ çʅʠʟʴʢʦʛʦè ʧʝʨʝʤʽʱʝʥʥʷ ʦʪʨʠʤʘʣʘ ʥʠʞʯʽ ʦʮʽʥʢʠ, ʡʤʦʚʽʨʥʦ, 

ʯʝʨʝʟ ʧʽʜʚʠʱʝʥʫ ʝʥʝʨʛʦʪʨʘʪʥʽʩʪʴ ʽ ʟʤʝʥʰʝʥʥʷ ʤʦʙʽʣʴʥʦʩʪʽ ʚ ʫʤʦʚʘʭ 

ʙʘʛʘʪʦʟʘʜʘʯʥʦʩʪʽ ʩʪʨʽʣʝʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʅʘʡʤʝʥʰ ʦʧʪʠʤʘʣʴʥʠʤ ʝʢʩʧʝʨʪʠ 

ʚʠʟʥʘʯʠʣʠ çɿʚʠʯʘʡʥʠʡè ʢʨʦʢ, ʷʢʠʡ, ʧʦʧʨʠ ʧʨʠʨʦʜʥʽʩʪʴ ʽ ʧʨʦʩʪʦʪʫ ʚʠʢʦʥʘʥʥʷ, 

ʜʝʤʦʥʩʪʨʫʻ ʥʝʜʦʩʪʘʪʥʶ ʩʪʘʙʽʣʴʥʽʩʪʴ ʟʙʨʦʾ ʪʘ ʤʝʥʰ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ 

ʧʽʜʪʨʠʤʘʥʥʷ ʪʦʯʥʦʩʪʽ ʩʪʨʽʣʴʙʠ ʧʽʜ ʯʘʩ ʨʫʭʫ. 



61 
 

ʉʫʢʫʧʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʝʨʝʚʘʛʫ ʙʽʣʴʰ ʩʢʣʘʜʥʠʭ, 

ʢʦʦʨʜʠʥʘʮʽʡʥʦ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ ʩʧʦʩʦʙʽʚ ʧʝʨʝʤʽʱʝʥʥʷ ʥʘʜ ʙʘʟʦʚʠʤʠ ʪʘ 

ʤʘʣʦʩʪʨʫʢʪʫʨʦʚʘʥʠʤʠ. ʊʘʢʘ ʪʝʥʜʝʥʮʽʷ ʧʦʚʥʽʩʪʶ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʩʫʯʘʩʥʦʾ 

ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ, ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ ʽʥʪʝʛʨʦʚʘʥʽʩʪʴ ʪʝʭʥʽʯʥʠʭ, ʪʘʢʪʠʯʥʠʭ ʽ 

ʨʫʭʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʜʽʷʣʴʥʦʩʪʽ ʩʪʨʽʣʴʮʷ, ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʫʻ ʟʥʘʯʫʱʽʩʪʴ 

ʤʦʪʦʨʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʷʢ ʯʠʥʥʠʢʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ 

ʩʪʨʽʣʝʮʴʢʦʾ ʜʽʾ ʚ ʜʠʥʘʤʽʯʥʠʭ ʫʤʦʚʘʭ. 

 

3.2 ʂʽʥʝʤʘʪʠʯʥʠʡ ʘʥʘʣʽʟ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ, 

ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʽ ʟ ʧʽʩʪʦʣʝʪʘ 

 

ʇʦʧʝʨʝʜʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʽ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʥʘʡʙʽʣʴʰ 

ʦʧʪʠʤʘʣʴʥʦʛʦ, ʥʘ ʜʫʤʢʫ ʝʢʩʧʝʨʪʽʚ, ʩʧʦʩʦʙʫ ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ ʧʽʜ ʯʘʩ 

ʩʪʨʽʣʴʙʠ ʟ ʧʽʩʪʦʣʝʪʫ ʫ ʨʫʩʽ, ʜʘʣʠ ʟʤʦʛʫ ʚʩʪʘʥʦʚʠʪʠ ʫʟʛʦʜʞʝʥʽʩʪʴ ʝʢʩʧʝʨʪʥʠʭ 

ʩʫʜʞʝʥʴ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʚʘʣʦʩʷ ʦʪʨʠʤʘʥʠʤ ʨʦʟʨʘʭʫʥʢʦʚʠʤ ʟʥʘʯʝʥʥʷʤ 

ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʥʢʦʨʜʘʮʽʾ. ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʧʦʜʽʣ ʜʫʤʦʢ ʝʢʩʧʝʨʪʽʚ ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʠʡ ʷʢ ʨʝʣʝʚʘʥʪʥʘ ʦʨʽʻʥʪʦʚʥʘ ʦʩʥʦʚʘ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʧʦʨʽʚʥʷʥʴ. 

ɺʦʜʥʦʯʘʩ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʚʘʞʣʠʚʽʩʪʴ ʝʢʩʧʝʨʪʥʦʾ ʜʫʤʢʠ, ʥʘʡʙʽʣʴʰ ʜʦʢʘʟʦʚʠʤ 

ʽ ʤʝʪʦʜʦʣʦʛʽʯʥʦ ʢʦʨʝʢʪʥʠʤ ʧʽʜʭʦʜʦʤ ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦʩʪʽ 

ʪʝʭʥʽʢʠ ʧʝʨʝʤʽʱʝʥʥʷ ʫ ʩʧʦʨʪʠʚʥʽʡ ʥʘʫʮʽ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʠʩʦʢʦʪʦʯʥʠʭ 

ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʙʽʦʤʝʭʘʥʽʯʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ. ʊʘʢʽ ʩʠʩʪʝʤʠ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʪʨʠʤʘʥʥʷ ʦʙôʻʢʪʠʚʥʦʾ ʢʽʣʴʢʽʩʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʥʝʦʙʭʽʜʥʦʾ ʜʣʷ 

ˇʨʫʥʪʦʚʥʦʛʦ ʧʦʨʽʚʥʷʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʪʥʦʾ ʦʮʽʥʢʠ ʪʘ ʣʘʙʦʨʘʪʦʨʥʠʭ 

ʚʠʤʽʨʶʚʘʥʴ. 

ɸʥʘʣʽʟ ʥʘʷʚʥʦʾ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ ʟʘʩʚʽʜʯʠʚ ʧʦʚʥʫ ʚʽʜʩʫʪʥʽʩʪʴ 

ʦʧʠʩʦʚʠʭ ʯʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʱʦʜʦ ʪʝʭʥʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʥʘʤʠ ʩʧʦʩʦʙʽʚ ʧʝʨʝʤʽʱʝʥʥʷ ʩʪʨʽʣʴʮʷ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ 

ʩʪʨʽʣʴʙʠ ʚ ʨʫʩʽ. ɺʢʘʟʘʥʝ ʧʽʜʪʚʝʨʜʞʫʻ ʥʘʫʢʦʚʫ ʥʦʚʠʟʥʫ ʦʙʨʘʥʦʛʦ ʥʘʧʨʷʤʫ 

ʨʦʙʦʪʠ ʪʘ ʦʙˇʨʫʥʪʦʚʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʚʣʘʩʥʦʛʦ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 
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ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʙʫʣʦ ʨʝʘʣʽʟʦʚʘʥʦ ʣʘʙʦʨʘʪʦʨʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʧʪʠʢʦ ʝʣʝʢʪʨʦʥʥʦʾ ʩʠʩʪʝʤʠ ʪʨʠʚʠʤʽʨʥʦʾ ʨʝʻʩʪʨʘʮʽʾ ʪʘ 

ʘʥʘʣʽʟʫ ʨʫʭʽʚ ʣʶʜʠʥʠ Qualisys, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʦʪʦʯʥʠʡ ʢʽʥʝʤʘʪʠʯʥʠʡ 

ʘʥʘʣʽʟ ʨʫʭʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʘ. 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʙʨʘʣʠ ʫʯʘʩʪʴ 10 ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʩʧʦʨʪʩʤʝʥʽʚ, ʱʦ 

ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʽ ʟ ʧʽʩʪʦʣʝʪʘ. ʂʦʞʝʥ ʫʯʘʩʥʠʢ ʚʠʢʦʥʫʚʘʚ 

ʧʦ 5 ʩʧʨʦʙ ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʧôʷʪʠ ʩʧʦʩʦʙʽʚ ʧʝʨʝʤʽʱʝʥʥʷ: çɿʚʠʯʘʡʥʠʡè ʢʨʦʢ; 

çʃʠʞʥʠʡè ʢʨʦʢ; çʃ̔ ʥʽʡʥʝè ʧʝʨʝʤʽʱʝʥʥʷ; çʍ ʧʦʜʽʙʥʝè ʧʝʨʝʤʽʱʝʥʥʷ; 

çʅʠʟʴʢʝè ʧʝʨʝʤʽʱʝʥʥʷ. 

ʇʽʜ ʯʘʩ ʢʦʞʥʦʾ ʩʧʨʦʙʠ ʩʧʦʨʪʩʤʝʥ ʚʠʢʦʥʫʚʘʚ 5 ʧʦʩʪʨʽʣʽʚ ʫ ʤʽʰʝʥʴ, ʧʨʠ 

ʮʴʦʤʫ ʬʽʢʩʫʚʘʣʠʩʷ ʨʝʟʫʣʴʪʘʪʠ ʚʣʫʯʘʥʴ ʪʘ ʧʦʢʘʟʥʠʢʠ ʨʫʭʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ɺʘʞʣʠʚʦ, ʱʦ ʩʧʦʨʪʩʤʝʥʠ ʥʝ ʤʘʣʠ ʚʩʪʘʥʦʚʣʝʥʠʭ ʦʙʤʝʞʝʥʴ ʱʦʜʦ ʰʚʠʜʢʦʩʪʽ 

ʧʝʨʝʤʽʱʝʥʥʷ ʘʙʦ ʪʝʤʧʫ ʚʠʢʦʥʘʥʥʷ ʩʝʨʽʾ ʧʦʩʪʨʽʣʽʚ. ɭʜʠʥʦʶ ʽʥʩʪʨʫʢʮʽʻʶ ʙʫʣʦ 

ʚʠʢʦʥʘʪʠ ʩʪʨʽʣʴʙʫ ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ ʪʦʯʥʽʩʪʶ ʪʘ ʫ ʥʘʡʢʦʨʦʪʰʠʡ ʤʦʞʣʠʚʠʡ 

ʧʨʦʤʽʞʦʢ ʯʘʩʫ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʽʜʧʦʚʽʜʘʻ ʩʧʝʮʠʬʽʮʽ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʽ. ɿ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʦʙôʻʢʪʠʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʢʦʞʥʦʛʦ ʟ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʧʦʩʦʙʽʚ ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʘ 

ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ ʫ ʨʫʩʽ ʧʨʦʚʝʜʝʥʦ ʢʽʥʝʤʘʪʠʯʥʠʡ ʘʥʘʣʽʟ ʚʽʜʧʦʚʽʜʥʠʭ ʨʫʭʦʚʠʭ 

ʜʽʡ. ʋ ʤʝʞʘʭ ʮʴʦʛʦ ʘʥʘʣʽʟʫ ʧʨʦʩʪʦʨʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʝʭʥʽʢʠ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ 

ʧʝʨʝʤʽʱʝʥʥʷ ʚʠʟʥʘʯʘʣʠʩʷ ʧʝʨʝʜʫʩʽʤ ʢʫʪʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʘ ʩʘʤʝ: ʢʫʪ, 

ʫʪʚʦʨʝʥʠʡ ʤʽʞ ʪʫʣʫʙʦʤ ʪʘ ʩʪʝʛʥʦʤ (ʢʫʣʴʰʦʚʠʡ ʩʫʛʣʦʙ ï ʧʨʘʚʠʡ ʪʘ ʣʽʚʠʡ); ʢʫʪ 

ʤʽʞ ʩʪʝʛʥʦʤ ʪʘ ʛʦʤʽʣʢʦʶ (ʢʦʣʽʥʥʠʡ ʩʫʛʣʦʙ ï ʧʨʘʚʠʡ ʪʘ ʣʽʚʠʡ); ʢʫʪ ʤʽʞ 

ʛʦʤʽʣʢʦʶ ʪʘ ʩʪʦʧʦʶ (ʛʦʤʽʣʢʦʚʠʡ ʩʫʛʣʦʙ ï ʧʨʘʚʠʡ ʪʘ ʣʽʚʠʡ); ʢʫʪ ʤʽʞ ʚʽʩʩʶ 

ʧʣʝʯʦʚʦʛʦ ʧʦʷʩʫ ʪʘ ʧʦʷʩʫ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ; ʢʫʪ ʥʘʭʠʣʫ ʪʫʣʫʙʘ ʚʽʜʥʦʩʥʦ 

ʚʝʨʪʠʢʘʣʽ. 

ʉʠʩʪʝʤʥʠʡ ʘʥʘʣʽʟ ʢʽʥʝʤʘʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʧʦʨʪʩʤʝʥʽʚ ʧʽʜ ʯʘʩ 

ʚʠʢʦʥʘʥʥʷ ʩʧʦʩʦʙʫ ʧʝʨʝʤʽʱʝʥʥʷ çɿʚʠʯʘʡʥʠʡ ʢʨʦʢè ʜʦʟʚʦʣʷʻ ʚʠʦʢʨʝʤʠʪʠ 

ʩʧʝʮʠʬʽʯʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʨʫʭʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʮʴʦʛʦ ʩʧʦʩʦʙʫ. 

ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʬʘʟʦʚʘ ʩʪʨʫʢʪʫʨʘ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʧʦʩʦʙʽʚ ʧʝʨʝʤʽʱʝʥʥʷ 

ʧʦʚʥʽʩʪʶ ʚʽʜʧʦʚʽʜʘʻ ʮʠʢʣʽʯʥʽʡ ʩʪʨʫʢʪʫʨʽ ʧʨʠʨʦʜʥʦʾ ʭʦʜʴʙʠ ʣʶʜʠʥʠ, 
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ʚʠʟʥʘʯʝʥʥʷ ʢʫʪʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟʜʽʡʩʥʶʚʘʣʦʩʷ ʫ ʢʣʶʯʦʚʽ ʤʦʤʝʥʪʠ ʢʨʦʢʦʚʦʛʦ 

ʮʠʢʣʫ: ʚʽʜʨʠʚ ʣʽʚʦʾ ʥʦʛʠ ʚʽʜ ʦʧʦʨʠ, ʤʦʤʝʥʪ ʚʝʨʪʠʢʘʣʽ, ʧʦʩʪʘʥʦʚʢʘ ʣʽʚʦʾ ʥʦʛʠ 

ʥʘ ʦʧʦʨʫ, ʚʽʜʨʠʚ ʧʨʘʚʦʾ ʥʦʛʠ ʚʽʜ ʦʧʦʨʠ, ʤʦʤʝʥʪ ʚʝʨʪʠʢʘʣʽ, ʧʦʩʪʘʥʦʚʢʘ ʧʨʘʚʦʾ 

ʥʦʛʠ ʥʘ ʦʧʦʨʫ.  

ɸʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ʙʽʦʧʘʨʠ çʪʫʣʫʙïʩʪʝʛʥʦè ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ ʚʽʜʥʦʩʥʫ 

ʩʪʘʙʽʣʴʥʽʩʪʴ ʢʫʪʦʚʠʭ ʧʝʨʝʤʽʱʝʥʴ ʫ ʨʽʟʥʽ ʤʦʤʝʥʪʠ ʢʨʦʢʦʚʦʛʦ ʮʠʢʣʫ, ʙʝʟ 

ʧʨʠʥʮʠʧʦʚʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʦʜʥʦʤʘʥʽʪʥʽʩʪʴ ʬʘʟʦʚʦʾ 

ʩʪʨʫʢʪʫʨʠ ʨʫʭʽʚ ʧʨʠ ʚʠʢʦʥʘʥʥʽ çɿʚʠʯʘʡʥʦʛʦ ʢʨʦʢʫè (ʪʘʙʣ. 3.2). ɺʦʜʥʦʯʘʩ ʫ 

ʤʦʤʝʥʪʠ ʧʦʩʪʘʥʦʚʢʠ ʦʧʦʨʥʦʾ ʥʦʛʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʜʝʱʦ ʟʤʝʥʰʝʥʘ ʘʤʧʣʽʪʫʜʘ 

ʨʫʭʽʚ: ʢʫʪ ʫ ʣʽʚʦʤʫ ʢʫʣʴʰʦʚʦʤʫ ʩʫʛʣʦʙʽ ʧʽʜ ʯʘʩ ʧʦʩʪʘʥʦʚʢʠ ʧʨʘʚʦʾ ʥʦʛʠ ʥʘ 

ʦʧʦʨʫ ʩʪʘʥʦʚʠʪʴ  = 173,14Á (S = 5,37), ʘ ʫ ʧʨʘʚʦʤʫ ʢʫʣʴʰʦʚʦʤʫ ʧʽʜ ʯʘʩ 

ʧʦʩʪʘʥʦʚʢʠ ʣʽʚʦʾ ʥʦʛʠ ï ʘʥʘʣʦʛʽʯʥʦ ʦʙʤʝʞʝʥʝ ʚʽʜʚʝʜʝʥʥʷ ʩʪʝʛʥʘ ʥʘʟʘʜ 

ʚʽʜʥʦʩʥʦ ʪʫʣʫʙʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʟʘʢʦʥʦʤʽʨʥʦʩʪʷʤ ʧʨʠʨʦʜʥʦʾ ʭʦʜʴʙʠ. 

 

ʊʘʙʣʠʮʷ 3.2 - ʂʫʪʦʚʽ ʧʦʢʘʟʥʠʢʠ ʙʽʦʧʘʨʠ ʪʫʣʫʙ-ʩʪʝʛʥʦ ʫ ʨʽʟʥʽ ʤʦʤʝʥʪʠ 

ʯʘʩʫ ʧʨʠ ʧʝʨʝʤʽʱʝʥʥʽ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʽ 

ʟ ʧʽʩʪʦʣʝʪʫ, ʩʧʦʩʦʙʦʤ çɿʚʠʯʘʡʥʠʡè ʢʨʦʢ (n = 50) 

ʄʦʤʝʥʪʠ ʯʘʩʫ ʚ ʮʠʢʣʽ ʭʦʜʴʙʠ 

ʂʫʪ ʫ ʙʽʦʧʘʨʽ ʪʫʣʫʙ-ʩʪʝʛʥʦ,  

ʛʨʘʜ 

ʧʨʘʚʠʡ ʣʽʚʠʡ 

 S  S 

ʚʽʜʨʠʚʫ ʣʽʚʦʾ ʥʦʛʠ ʚʽʜ ʦʧʦʨʠ 142,80 3,31 177,06 4,55 

ʤʦʤʝʥʪ ʚʝʨʪʠʢʘʣʽ 154,20 4,57 146,73 3,57 

ʧʦʩʪʘʥʦʚʢʠ ʣʽʚʦʾ ʥʦʛʠ ʥʘ ʦʧʦʨʫ 173,70 2,31 144,56 2,34 

ʚʽʜʨʠʚʫ ʧʨʘʚʦʾ ʥʦʛʠ ʚʽʜ ʦʧʦʨʠ 173,54 4,57 144,58 2,03 

ʤʦʤʝʥʪ ʚʝʨʪʠʢʘʣʽ 142,87 3,85 150,15 4,05 

ʧʦʩʪʘʥʦʚʢʠ ʧʨʘʚʦʾ ʥʦʛʠ ʥʘ ʦʧʦʨʫ 143,62 3,27 173,14 5,37 

 

ʂʫʪʦʚʽ ʧʦʢʘʟʥʠʢʠ ʙʽʦʧʘʨʠ çʩʪʝʛʥʦïʛʦʤʽʣʢʘè (ʧʨʘʚʦʾ ʪʘ ʣʽʚʦʾ ʥʠʞʥʽʭ 

ʢʽʥʮʽʚʦʢ) ʪʘʢʦʞ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʦʤʽʨʥʦʶ ʘʤʧʣʽʪʫʜʦʶ ʨʫʭʽʚ, ʟʦʢʨʝʤʘ ʚ 

ʤʦʤʝʥʪʠ ʧʦʩʪʘʥʦʚʢʠ ʦʧʦʨʥʦʾ ʥʦʛʠ, ʢʦʣʠ ʢʫʪ ʫ ʢʦʣʽʥʥʦʤʫ ʩʫʛʣʦʙʽ ʩʢʣʘʜʘʻ 

x

ʭ ʭ
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ʙʣʠʟʴʢʦ = 165Á (S = 0,02), ʪʦʜʽ ʷʢ ʫ ʬʘʟʽ ʚʝʨʪʠʢʘʣʽ ʢʫʪʦʚʽ ʟʥʘʯʝʥʥʷ 

ʟʥʠʞʫʶʪʴʩʷ, ʜʝʤʦʥʩʪʨʫʶʯʠ ʚʽʜʥʦʩʥʫ ʩʪʘʙʽʣʴʥʽʩʪʴ ʪʘ ʢʦʥʪʨʦʣʴ ʥʠʞʥʽʭ 

ʢʽʥʮʽʚʦʢ ʫ ʬʘʟʽ ʧʽʜʪʨʠʤʢʠ (ʪʘʙʣ. 3.3). 

 

ʊʘʙʣʠʮʷ 3.3 - ʂʫʪʦʚʽ ʧʦʢʘʟʥʠʢʠ ʙʽʦʧʘʨʠ ʩʪʝʛʥʦ-ʛʦʤʽʣʢʘ ʫ ʨʽʟʥʽ 

ʤʦʤʝʥʪʠ ʯʘʩʫ ʧʨʠ ʧʝʨʝʤʽʱʝʥʥʽ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ 

ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʽ ʟ ʧʽʩʪʦʣʝʪʫ, ʩʧʦʩʦʙʦʤ çɿʚʠʯʘʡʥʠʡè ʢʨʦʢ (n = 50) 

ʄʦʤʝʥʪʠ ʯʘʩʫ ʚ ʮʠʢʣʽ ʭʦʜʴʙʠ 

ʂʫʪ ʫ ʙʽʦʧʘʨʽ ʩʪʝʛʥʦ-ʛʦʤʽʣʢʘ, 

ʛʨʘʜ 

ʧʨʘʚʠʡ ʣʽʚʠʡ 

 S  S 

ʚʽʜʨʠʚʫ ʣʽʚʦʾ ʥʦʛʠ ʚʽʜ ʦʧʦʨʠ 138,15 4,36 130,85 3,59 

ʤʦʤʝʥʪ ʚʝʨʪʠʢʘʣʽ 138,75 4,15 116,82 5,40 

ʧʦʩʪʘʥʦʚʢʠ ʣʽʚʦʾ ʥʦʛʠ ʥʘ 

ʦʧʦʨʫ 148,02 4,71 161,86 3,43 

ʚʽʜʨʠʚʫ ʧʨʘʚʦʾ ʥʦʛʠ ʚʽʜ 

ʦʧʦʨʠ 130,11 3,15 141,30 2,93 

ʤʦʤʝʥʪ ʚʝʨʪʠʢʘʣʽ 114,66 4,64 136,78 4,44 

ʧʦʩʪʘʥʦʚʢʠ ʧʨʘʚʦʾ ʥʦʛʠ ʥʘ 

ʦʧʦʨʫ 161,83 4,00 149,77 4,55     

 

ʇʦʜʽʙʥʘ ʪʝʥʜʝʥʮʽʷ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʽ ʜʣʷ ʙʽʦʧʘʨʠ çʛʦʤʽʣʢʘïʩʪʦʧʘè. ʋ ʬʘʟʽ 

ʚʽʜʨʠʚʫ ʦʧʦʨʥʦʾ ʥʦʛʠ ʚʽʜ ʦʧʦʨʠ, ʷʢʘ ʟʘʟʚʠʯʘʡ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʤʘʢʩʠʤʘʣʴʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʢʫʪʽʚ ʮʽʻʾ ʙʽʦʧʘʨʠ, ʧʨʘʚʠʡ ʛʦʤʽʣʢʦʚʠʡ ʩʫʛʣʦʙ 

ʜʝʤʦʥʩʪʨʫʻ ʢʫʪ  = 102,71Á (S = 4,22), ʣʽʚʠʡ - = 96,96Á (S = 4,22) (ʪʘʙʣ. 

3.4). ʆʙʤʝʞʝʥʽ ʘʤʧʣʽʪʫʜʠ ʨʫʭʽʚ ʫ ʮʽʡ ʬʘʟʽ ʩʧʨʠʷʶʪʴ ʩʪʘʙʽʣʽʟʘʮʽʾ ʦʧʦʨʥʦʾ 

ʢʽʥʮʽʚʢʠ, ʟʤʝʥʰʝʥʥʶ ʚʝʨʪʠʢʘʣʴʥʠʭ ʢʦʣʠʚʘʥʴ ʪʫʣʫʙʘ ʪʘ ʧʽʜʪʨʠʤʘʥʥʶ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʥʷ ʚʝʨʭʥʽʭ ʢʽʥʮʽʚʦʢ ʽ ʤʫʰʢʠ ʟʙʨʦʾ ʧʽʜ ʯʘʩ ʩʪʨʽʣʝʮʴʢʠʭ 

ʜʽʡ. 

ʆʪʞʝ, çɿʚʠʯʘʡʥʠʡ ʢʨʦʢè ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʽʜʥʦʩʥʦʶ ʦʜʥʦʤʘʥʽʪʥʽʩʪʶ 

ʢʽʥʝʤʘʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʧʦʤʽʨʥʠʤʠ ʘʤʧʣʽʪʫʜʘʤʠ ʢʫʪʦʚʠʭ ʧʝʨʝʤʽʱʝʥʴ ʫ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʫʛʣʦʙʘʭ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ ʪʘ ʩʪʘʙʽʣʴʥʽʩʪʶ ʪʫʣʫʙʘ. ʊʘʢʘ 

x

ʭ ʭ

x x
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ʢʦʥʬʽʛʫʨʘʮʽʷ ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʫ ʣʦʢʦʤʦʮʽʶ ʧʨʠ ʤʽʥʽʤʽʟʘʮʽʾ ʚʝʨʪʠʢʘʣʴʥʠʭ 

ʢʦʣʠʚʘʥʴ ʪʽʣʘ, ʩʪʚʦʨʶʶʯʠ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʪʦʯʥʦʩʪʽ ʧʦʩʪʨʽʣʽʚ ʧʽʜ ʯʘʩ 

ʨʫʭʫ. 

 

ʊʘʙʣʠʮʷ 3.4 - ʂʫʪʦʚʽ ʧʦʢʘʟʥʠʢʠ ʙʽʦʧʘʨʠ ʛʦʤʽʣʢʘ-ʩʪʦʧʘ ʫ ʨʽʟʥʽ ʤʦʤʝʥʪʠ 

ʯʘʩʫ ʧʨʠ ʧʝʨʝʤʽʱʝʥʥʽ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʽ 

ʟ ʧʽʩʪʦʣʝʪʫ, ʩʧʦʩʦʙʦʤ çɿʚʠʯʘʡʥʠʡè ʢʨʦʢ (n = 50) 

ʄʦʤʝʥʪʠ ʯʘʩʫ ʚ ʮʠʢʣʽ 

ʭʦʜʴʙʠ 

ʂʫʪ ʫ ʙʽʦʧʘʨʽ ʛʦʤʽʣʢʘ-ʩʪʦʧʘ, 

ʛʨʘʜ 

ʧʨʘʚʠʡ ʣʽʚʠʡ 

 S  S 

ʚʽʜʨʠʚʫ ʣʽʚʦʾ ʥʦʛʠ ʚʽʜ 

ʦʧʦʨʠ 100,68 3,60 96,96 4,22 

ʤʦʤʝʥʪ ʚʝʨʪʠʢʘʣʽ 84,81 2,58 88,72 4,89 

ʧʦʩʪʘʥʦʚʢʠ ʣʽʚʦʾ ʥʦʛʠ ʥʘ 

ʦʧʦʨʫ 79,39 4,51 92,03 4,57 

ʚʽʜʨʠʚʫ ʧʨʘʚʦʾ ʥʦʛʠ ʚʽʜ 

ʦʧʦʨʠ 102,71 4,22 98,81 2,48 

ʤʦʤʝʥʪ ʚʝʨʪʠʢʘʣʽ 89,21 3,94 83,38 4,93 

ʧʦʩʪʘʥʦʚʢʠ ʧʨʘʚʦʾ ʥʦʛʠ ʥʘ 

ʦʧʦʨʫ 94,82 5,21 73,66 2,71 
 

 

ʍʘʨʘʢʪʝʨʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʩʧʦʩʦʙʫ ʧʝʨʝʤʽʱʝʥʥʷ çʃʽʥʽʡʥʝè ʻ 

ʚʠʢʦʥʘʥʥʷ ʢʨʦʢʽʚ ʽʟ ʧʦʩʪʘʥʦʚʢʦʶ ʩʪʦʧ ʫʟʜʦʚʞ ʫʤʦʚʥʦʾ ʦʩʴʦʚʦʾ ʣʽʥʽʾ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʧʨʠʥʮʠʧʫ ʬʽʟʠʯʥʦʾ ʚʧʨʘʚʠ çʭʦʜʽʥʥʷ ʧʦ ʢʘʥʘʪʫè.  

ʊʘʢʘ ʪʝʭʥʽʢʘ ʦʙʫʤʦʚʣʶʻ ʧʽʜʚʠʱʝʥʫ ʩʪʘʙʽʣʴʥʽʩʪʴ ʧʨʠ ʧʝʨʝʤʽʱʝʥʥʽ, 

ʧʨʦʪʝ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʩʫʪʪʻʚʠʤ ʟʤʝʥʰʝʥʥʷʤ ʘʤʧʣʽʪʫʜʠ ʢʫʪʦʚʠʭ ʧʝʨʝʤʽʱʝʥʴ 

ʫ ʢʫʣʴʰʦʚʠʭ ʪʘ ʢʦʣʽʥʥʠʭ ʩʫʛʣʦʙʘʭ.  

ɿʦʢʨʝʤʘ, ʫ ʬʘʟʽ ʚʝʨʪʠʢʘʣʽ ʧʨʠ ʣʽʚʽʡ ʦʧʦʨʥʽʡ ʥʦʟʽ ʢʫʪ ʫ ʣʽʚʦʤʫ 

ʢʫʣʴʰʦʚʦʤʫ ʩʫʛʣʦʙʽ ʩʪʘʥʦʚʠʚ  = 123,85Á (S = 3,96), ʘ ʧʨʠ ʧʨʘʚʽʡ ʦʧʦʨʥʽʡ 

ʥʦʟʽ ʢʫʪ ʫ ʧʨʘʚʦʤʫ ʢʫʣʴʰʦʚʦʤʫ ʩʫʛʣʦʙʽ ï  = 120,48Á (S = 4,98) (ʪʘʙʣ. 3.5). 

ɿʤʝʥʰʝʥʽ ʘʤʧʣʽʪʫʜʠ ʨʫʭʽʚ ʫ ʟʘʟʥʘʯʝʥʠʭ ʩʫʛʣʦʙʘʭ ʩʚʽʜʯʘʪʴ ʧʨʦ ʢʦʤʧʝʥʩʘʪʦʨʥʫ 

ʭ ʭ

x
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ʩʪʨʘʪʝʛʽʶ ʩʧʦʨʪʩʤʝʥʽʚ, ʩʧʨʷʤʦʚʘʥʫ ʥʘ ʧʽʜʪʨʠʤʘʥʥʷ ʨʽʚʥʦʚʘʛʠ ʪʘ ʤʽʥʽʤʽʟʘʮʽʶ 

ʙʽʯʥʠʭ ʢʦʣʠʚʘʥʴ ʪʫʣʫʙʘ ʧʽʜ ʯʘʩ ʧʝʨʝʤʽʱʝʥʥʷ. 

 

ʊʘʙʣʠʮʷ 3.5 - ʂʫʪʦʚʽ ʧʦʢʘʟʥʠʢʠ ʙʽʦʧʘʨʠ ʪʫʣʫʙ-ʩʪʝʛʥʦ ʫ ʨʽʟʥʽ ʤʦʤʝʥʪʠ 

ʯʘʩʫ ʧʨʠ çʃʽʥʽʡʥʦʤʫè ʧʝʨʝʤʽʱʝʥʥʽ ʩʧʦʨʪʩʤʝʥʽʚ ʫ ʧʨʦʮʝʩʽ ʩʪʨʽʣʴʙʠ ʟ 

ʧʽʩʪʦʣʝʪʫ (n = 50) 

ʄʦʤʝʥʪʠ ʯʘʩʫ 

ʚ ʮʠʢʣʽ ʭʦʜʴʙʠ 

ʂʫʪ ʫ ʙʽʦʧʘʨʽ ʪʫʣʫʙ-ʩʪʝʛʥʦ,  

ʛʨʘʜ 

ʧʨʘʚʠʡ ʣʽʚʠʡ 

 S  S 

ʚʽʜʨʠʚʫ ʣʽʚʦʾ 

ʥʦʛʠ ʚʽʜ ʦʧʦʨʠ 116,68 3,49 141,94 4,44 

ʤʦʤʝʥʪ 

ʚʝʨʪʠʢʘʣʽ 120,48 4,98 119,12 3,77 

ʧʦʩʪʘʥʦʚʢʠ 

ʣʽʚʦʾ ʥʦʛʠ ʥʘ 

ʦʧʦʨʫ 134,41 2,46 120,11 2,27 

ʚʽʜʨʠʚʫ ʧʨʘʚʦʾ 

ʥʦʛʠ ʚʽʜ ʦʧʦʨʠ 135,29 4,14 119,44 2,30 

ʤʦʤʝʥʪ 

ʚʝʨʪʠʢʘʣʽ 117,12 3,47 123,85 3,96 

ʧʦʩʪʘʥʦʚʢʠ 

ʧʨʘʚʦʾ ʥʦʛʠ ʥʘ 

ʦʧʦʨʫ 119,91 3,02 136,18 5,52 

 

ʅʘʡʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʢʫʪʦʚʠʭ ʧʝʨʝʤʽʱʝʥʴ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʙʽʦʧʘʨʠ 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʫ ʬʘʟʽ ʚʽʜʨʠʚʫ ʥʦʛʠ ʚʽʜ ʦʧʦʨʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʘʢʪʠʚʥʽʡ ʬʘʟʽ 

ʚʽʜʰʪʦʚʭʫʚʘʥʥʷ ʫ ʢʫʣʴʰʦʚʦʤʫ ʩʫʛʣʦʙʽ ʢʽʥʮʽʚʢʠ, ʷʢʘ ʟʜʽʡʩʥʶʻ ʧʦʰʪʦʚʭ, ʽ 

ʢʦʣʠʚʘʶʪʴʩʷ ʚ ʤʝʞʘʭ 134ï147Á. ɺʽʜʥʦʩʥʦ ʥʠʟʴʢʽ ʧʦʢʘʟʥʠʢʠ ʢʫʪʦʚʠʭ 

ʧʝʨʝʤʽʱʝʥʴ ʫ ʢʫʣʴʰʦʚʠʭ ʪʘ ʢʦʣʽʥʥʠʭ ʩʫʛʣʦʙʘʭ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʜʝʱʦ 

ʟʙʽʣʴʰʝʥʠʤ ʥʘʭʠʣʦʤ ʪʫʣʫʙʘ ʚʧʝʨʝʜ, ʷʢʠʡ ʻ ʭʘʨʘʢʪʝʨʥʦʶ ʘʜʘʧʪʠʚʥʦʶ 

ʦʩʦʙʣʠʚʽʩʪʶ ʪʝʭʥʽʢʠ çʃʽʥʽʡʥʦʛʦè ʧʝʨʝʤʽʱʝʥʥʷ. 

ɿʦʢʨʝʤʘ, ʥʘʭʠʣ ʪʫʣʫʙʘ ʚʽʜʥʦʩʥʦ ʚʝʨʪʠʢʘʣʽ ʫ ʨʽʟʥʽ ʤʦʤʝʥʪʠ ʢʨʦʢʦʚʦʛʦ 

ʮʠʢʣʫ ʤʘʻ ʪʘʢʽ ʟʥʘʯʝʥʥʷ: ʤʦʤʝʥʪ ʚʽʜʨʠʚʫ ʣʽʚʦʾ ʥʦʛʠ ʚʽʜ ʦʧʦʨʠ ï  = 8,40Á               

(S = 0,69); ʤʦʤʝʥʪ ʚʝʨʪʠʢʘʣʽ ï = 8,96Á (S = 0,74); ʤʦʤʝʥʪ ʧʦʩʪʘʥʦʚʢʠ ʣʽʚʦʾ 

ʭ ʭ

x

x
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ʥʦʛʠ ʥʘ ʦʧʦʨʫ ï = 8,45Á (S = 0,61); ʤʦʤʝʥʪ ʚʽʜʨʠʚʫ ʧʨʘʚʦʾ ʥʦʛʠ ʚʽʜ ʦʧʦʨʠ ï 

= 7,32Á (S = 0,42); ʤʦʤʝʥʪ ʚʝʨʪʠʢʘʣʽ ï = 7,07Á (S = 0,51); ʤʦʤʝʥʪ 

ʧʦʩʪʘʥʦʚʢʠ ʧʨʘʚʦʾ ʥʦʛʠ ʥʘ ʦʧʦʨʫ ï = 6,83Á (S = 0,65). 

ʋ ʢʦʣʽʥʥʠʭ ʩʫʛʣʦʙʘʭ ʤʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʢʫʪʦʚʠʭ ʧʝʨʝʤʽʱʝʥʴ 

ʟʘʬʽʢʩʦʚʘʥʽ ʫ ʤʦʤʝʥʪʠ ʧʦʩʪʘʥʦʚʢʠ ʥʦʛʠ ʥʘ ʦʧʦʨʫ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʬʘʟʽ 

ʧʽʜʪʨʠʤʢʠ ʪʘ ʩʪʘʙʽʣʽʟʘʮʽʾ ʪʫʣʫʙʘ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʢʨʦʢʫ ʢʽʥʮʽʚʢʦʶ, ʷʢʘ 

ʟʜʽʡʩʥʶʻ ʦʧʦʨʥʫ ʜʽʶ (ʪʘʙʣ. 3.6). 

 

ʊʘʙʣʠʮʷ 3.6 - ʂʫʪʦʚʽ ʧʦʢʘʟʥʠʢʠ ʙʽʦʧʘʨʠ ʩʪʝʛʥʦ-ʛʦʤ̔ʣʢʘ ʫ ʨʽʟʥʽ 

ʤʦʤʝʥʪʠ ʯʘʩʫ ʧʨʠ çʃʽʥʽʡʥʦʤʫè ʧʝʨʝʤʽʱʝʥʥʽ ʩʧʦʨʪʩʤʝʥʽʚ ʫ ʧʨʦʮʝʩʽ ʩʪʨʽʣʴʙʠ ʟ 

ʧʽʩʪʦʣʝʪʫ (n = 50) 

ʄʦʤʝʥʪʠ ʯʘʩʫ ʚ 

ʮʠʢʣʽ ʭʦʜʴʙʠ 

ʂʫʪ ʫ ʙʽʦʧʘʨʽ ʩʪʝʛʥʦ-ʛʦʤʽʣʢʘ, ʛʨʘʜ 

ʧʨʘʚʠʡ ʣʽʚʠʡ 

 S  S 

ʚʽʜʨʠʚʫ ʣʽʚʦʾ ʥʦʛʠ ʚʽʜ 

ʦʧʦʨʠ 126,81 4,45 90,50 3,65 

ʤʦʤʝʥʪ ʚʝʨʪʠʢʘʣʽ 114,04 4,72 104,16 5,82 

ʧʦʩʪʘʥʦʚʢʠ ʣʽʚʦʾ 

ʥʦʛʠ ʥʘ ʦʧʦʨʫ 101,20 4,54 146,83 3,22 

ʚʽʜʨʠʚʫ ʧʨʘʚʦʾ ʥʦʛʠ 

ʚʽʜ ʦʧʦʨʠ 86,34 3,14 129,61 2,46 

ʤʦʤʝʥʪ ʚʝʨʪʠʢʘʣʽ 95,85 4,92 116,73 4,69 

ʧʦʩʪʘʥʦʚʢʠ ʧʨʘʚʦʾ 

ʥʦʛʠ ʥʘ ʦʧʦʨʫ 156,22 4,69 108,19 4,39 

 

ʅʘʧʨʠʢʣʘʜ, ʢʫʪ ʫ ʧʨʘʚʦʤʫ ʢʦʣʽʥʥʦʤʫ ʩʫʛʣʦʙʽ ʚ ʤʦʤʝʥʪ ʧʦʩʪʘʥʦʚʢʠ 

ʧʨʘʚʦʾ ʥʦʛʠ ʥʘ ʦʧʦʨʫ ʩʪʘʥʦʚʠʪʴ = 156,22Á (S = 4,69), ʘ ʚ ʣʽʚʦʤʫ ʢʦʣʽʥʥʦʤʫ 

ʩʫʛʣʦʙʽ ʫ ʤʦʤʝʥʪ ʧʦʩʪʘʥʦʚʢʠ ʣʽʚʦʾ ʥʦʛʠ ʥʘ ʦʧʦʨʫ ï = 146,83Á (S = 3,22). 

ʅʘʡʤʝʥʰʽ ʟʥʘʯʝʥʥʷ ʢʫʪʦʚʠʭ ʧʝʨʝʤʽʱʝʥʴ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʫ ʬʘʟʽ ʚʽʜʨʠʚʫ ʩʪʦʧ 

ʚʽʜ ʦʧʦʨʠ: ʫ ʤʦʤʝʥʪ ʚʽʜʨʠʚʫ ʧʨʘʚʦʾ ʥʦʛʠ ʚʽʜ ʦʧʦʨʠ ʢʫʪ ʫ ʧʨʘʚʦʤʫ ʢʦʣʽʥʥʦʤʫ 

x

x x

x
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ʩʫʛʣʦʙʽ ʜʦʨʽʚʥʶʻ = 86,34Á (S = 3,14), ʫ ʤʦʤʝʥʪ ʚʽʜʨʠʚʫ ʣʽʚʦʾ ʥʦʛʠ ʚʽʜ ʦʧʦʨʠ 

 = 90,50Á (S = 3,65). 

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʧʨʠ ʚʠʢʦʥʘʥʥʽ çʃʽʥʽʡʥʦʛʦè 

ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʠ ʟʜʽʡʩʥʶʶʪʴ ʢʨʦʢʠ ʟ ʥʘʧʽʚʟʽʛʥʫʪʠʤʠ ʥʠʞʥʽʤʠ 

ʢʽʥʮʽʚʢʘʤʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʦʧʪʠʤʘʣʴʥʫ ʩʪʘʙʽʣʽʟʘʮʽʶ ʪʫʣʫʙʘ ʪʘ ʧʽʜʪʨʠʤʢʫ 

ʢʦʥʪʨʦʣʴʦʚʘʥʦʾ ʧʨʠʮʽʣʴʥʦʾ ʣʽʥʽʾ ʧʽʜ ʯʘʩ ʨʫʭʫ.  

ʂʫʪʦʚʽ ʧʦʢʘʟʥʠʢʠ ʙʽʦʧʘʨʠ çʛʦʤʽʣʢʘïʩʪʦʧʘè ʫ ʚʽʜʧʦʚʽʜʥʽ ʤʦʤʝʥʪʠ 

ʢʨʦʢʦʚʦʛʦ ʮʠʢʣʫ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 3.7, ʱʦ ʜʦʟʚʦʣʷʻ ʢʦʤʧʣʝʢʩʥʦ ʦʮʽʥʠʪʠ 

ʢʽʥʝʤʘʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ 

ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʩʧʦʩʦʙʫ ʧʝʨʝʩʫʚʘʥʥʷ. 

 

ʊʘʙʣʠʮʷ 3.7 - ʂʫʪʦʚʽ ʧʦʢʘʟʥʠʢʠ ʙʽʦʧʘʨʠ ʛʦʤʽʣʢʘ-ʩʪʦʧʘ ʫ ʨʽʟʥʽ ʤʦʤʝʥʪʠ 

ʯʘʩʫ ʧʨʠ çʃʽʥʽʡʥʦʤʫè ʧʝʨʝʤʽʱʝʥʥʽ ʩʧʦʨʪʩʤʝʥʽʚ ʫ ʧʨʦʮʝʩʽ ʩʪʨʽʣʴʙʠ ʟ 

ʧʽʩʪʦʣʝʪʫ (n = 50) 

ʄʦʤʝʥʪʠ ʯʘʩʫ 

ʚ ʮʠʢʣʽ ʭʦʜʴʙʠ 

ʂʫʪ ʫ ʙʽʦʧʘʨʽ ʛʦʤʽʣʢʘ-ʩʪʦʧʘ, ʛʨʘʜ 

ʧʨʘʚʠʡ ʣʽʚʠʡ 

 S  S 

ʚʽʜʨʠʚʫ ʣʽʚʦʾ 

ʥʦʛʠ ʚʽʜ ʦʧʦʨʠ 95,98 3,75 95,46 4,69 

ʤʦʤʝʥʪ 

ʚʝʨʪʠʢʘʣʽ 81,15 2,26 82,58 4,15 

ʧʦʩʪʘʥʦʚʢʠ 

ʣʽʚʦʾ ʥʦʛʠ ʥʘ 

ʦʧʦʨʫ 67,67 3,82 93,73 4,14 

ʚʽʜʨʠʚʫ ʧʨʘʚʦʾ 

ʥʦʛʠ ʚʽʜ ʦʧʦʨʠ 103,83 5,33 94,35 2,85 

ʤʦʤʝʥʪ 

ʚʝʨʪʠʢʘʣʽ 90,19 4,36 81,04 4,00 

ʧʦʩʪʘʥʦʚʢʠ 

ʧʨʘʚʦʾ ʥʦʛʠ ʥʘ 

ʦʧʦʨʫ 95,94 4,59 66,32 2,34 

 

ɿʦʢʨʝʤʘ, ʜʣʷ ʧʨʘʚʦʛʦ ʛʦʤʽʣʢʦʚʦʛʦ ʩʫʛʣʦʙʘ ʥʘʡʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʢʫʪʦʚʠʭ 

ʧʝʨʝʤʽʱʝʥʴ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʫ ʤʦʤʝʥʪ ʚʽʜʨʠʚʫ ʧʨʘʚʦʾ ʥʦʛʠ ʚʽʜ ʦʧʦʨʠ ï = 

x

x
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103,83Á (S = 5,33), ʪʦʜʽ ʷʢ ʥʘʡʤʝʥʰʽ ʟʥʘʯʝʥʥʷ ʟʘʬʽʢʩʦʚʘʥʦ ʫ ʤʦʤʝʥʪ 

ʧʦʩʪʘʥʦʚʢʠ ʣʽʚʦʾ ʥʦʛʠ ʥʘ ʦʧʦʨʫ ï = 67,67Á (S = 3,82). ɼʣʷ ʣʽʚʦʛʦ 

ʛʦʤʽʣʢʦʚʦʛʦ ʩʫʛʣʦʙʘ ʥʘʡʙʽʣʴʰʽ ʧʦʢʘʟʥʠʢʠ ʙʫʣʠ ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʫ ʤʦʤʝʥʪ 

ʚʽʜʨʠʚʫ ʣʽʚʦʾ ʥʦʛʠ ʚʽʜ ʦʧʦʨʠ ï = 95,46Á (S = 4,69), ʘ ʥʘʡʤʝʥʰʽ ï ʫ ʤʦʤʝʥʪ 

ʧʦʩʪʘʥʦʚʢʠ ʧʨʘʚʦʾ ʥʦʛʠ ʥʘ ʦʧʦʨʫ ï = 66,32Á (S = 2,34). 

ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʫ ʧʨʦʮʝʩʽ ʚʠʢʦʥʘʥʥʷ çʃʽʥʽʡʥʦʛʦè ʧʝʨʝʤʽʱʝʥʥʷ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝʟʥʘʯʥʝ ʢʫʪʦʚʝ ʧʝʨʝʤʽʱʝʥʥʷ ʤʽʞ ʚʽʩʩʶ ʧʣʝʯʦʚʦʛʦ ʧʦʷʩʫ ʪʘ 

ʚʽʩʩʶ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʝʬʝʢʪʠʚʥʫ ʩʪʘʙʽʣʽʟʘʮʽʶ ʢʦʨʧʫʩʫ ʧʽʜ 

ʯʘʩ ʨʫʭʫ. ɿʦʢʨʝʤʘ, ʢʫʪʦʚʽ ʧʦʢʘʟʥʠʢʠ ʩʪʘʥʦʚʠʣʠ: ʫ ʤʦʤʝʥʪ ʚʽʜʨʠʚʫ ʣʽʚʦʾ ʥʦʛʠ 

ʚʽʜ ʦʧʦʨʠ ï = 4,05Á (S = 0,21); ʫ ʤʦʤʝʥʪ ʚʝʨʪʠʢʘʣʽ ï = 2,62Á (S = 0,31); ʫ 

ʤʦʤʝʥʪ ʧʦʩʪʘʥʦʚʢʠ ʣʽʚʦʾ ʥʦʛʠ ʥʘ ʦʧʦʨʫ ï = 1,66Á (S = 0,11); ʫ ʤʦʤʝʥʪ 

ʚʽʜʨʠʚʫ ʧʨʘʚʦʾ ʥʦʛʠ ʚʽʜ ʦʧʦʨʠ ï = 2,72Á (S = 0,21); ʫ ʤʦʤʝʥʪ ʚʝʨʪʠʢʘʣʽ ï = 

1,58Á (S = 0,12); ʫ ʤʦʤʝʥʪ ʧʦʩʪʘʥʦʚʢʠ ʧʨʘʚʦʾ ʥʦʛʠ ʥʘ ʦʧʦʨʫ ï = 3,31Á (S = 

0,29). 

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʧʽʜ ʯʘʩ çʃʽʥʽʡʥʦʛʦè ʧʝʨʝʤʽʱʝʥʥʷ 

ʩʧʦʨʪʩʤʝʥʠ ʧʽʜʪʨʠʤʫʶʪʴ ʤʽʥʽʤʘʣʴʥʽ ʦʙʝʨʪʘʣʴʥʽ ʨʫʭʠ ʪʫʣʫʙʘ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʩʪʘʙʽʣʴʥʫ ʣʦʢʦʤʦʮʽʶ ʪʘ ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ ʧʨʠʮʽʣʶʚʘʥʥʷ ʫ ʧʨʦʮʝʩʽ ʨʫʭʫ. 

ʋ ʪʘʙʣ. 3.8 ʥʘʚʝʜʝʥʦ ʧʦʢʘʟʥʠʢʠ ʢʫʪʦʚʠʭ ʧʝʨʝʤʽʱʝʥʴ ʫ ʙʽʦʧʘʨʘʭ ʥʠʞʥʽʭ 

ʢʽʥʮʽʚʦʢ ʩʧʦʨʪʩʤʝʥʽʚ, ʱʦ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʥʘ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʽ ʟ ʧʽʩʪʦʣʝʪʫ, 

ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʩʦʙʦʤ çʃʠʞʥʠʡè ʢʨʦʢ. 

ʅʘʡʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʦʶ ʪʘ ʚʽʜʤʽʥʥʦʶ ʨʠʩʦʶ çʃʠʞʥʦʛʦè ʩʧʦʩʦʙʫ ʻ ʪʝ, 

ʱʦ ʢʦʞʝʥ ʢʨʦʢ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʧʨʠʥʮʠʧʦʤ ʢʣʘʩʠʯʥʦʛʦ ʣʠʞʥʦʛʦ ʭʦʜʫ, ʧʨʦʪʝ ʟ 

ʥʝʟʥʘʯʥʠʤ ʚʽʜʨʠʚʦʤ ʚʽʜ ʦʧʦʨʠ ʢʦʞʥʦʾ ʢʽʥʮʽʚʢʠ. ʊʘʢʘ ʪʝʭʥʽʢʘ ʟʘʙʝʟʧʝʯʫʻ 

ʩʫʪʪʻʚʝ ʟʤʝʥʰʝʥʥʷ ʚʝʨʪʠʢʘʣʴʥʠʭ ʢʦʣʠʚʘʥʴ ʪʫʣʫʙʘ ʪʘ ʚʝʨʭʥʽʭ ʢʽʥʮʽʚʦʢ, ʱʦ, ʫ 

ʩʚʦʶ ʯʝʨʛʫ, ʩʧʨʠʷʻ ʩʪʘʙʽʣʴʥʦʩʪʽ ʧʨʠʮʽʣʶʚʘʥʥʷ ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ ʫ ʨʫʩʽ. 

ɸʥʘʣʽʟ ʢʫʪʦʚʠʭ ʧʝʨʝʤʽʱʝʥʴ ʫ ʩʫʛʣʦʙʘʭ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ ʟʘʩʚʽʜʯʠʚ, ʱʦ 

ʩʧʦʨʪʩʤʝʥʠ ʨʫʭʘʶʪʴʩʷ ʥʘ ʥʘʧʽʚʟʽʛʥʫʪʠʭ ʢʽʥʮʽʚʢʘʭ ʽʟ ʧʝʚʥʠʤ ʥʘʭʠʣʦʤ ʪʫʣʫʙʘ, 

ʱʦ ʥʘʛʘʜʫʻ ʦʩʦʙʣʠʚʦʩʪʽ çʃʽʥʽʡʥʦʛʦè ʩʧʦʩʦʙʫ ʧʝʨʝʤʽʱʝʥʥʷ. ɿʦʢʨʝʤʘ, 

ʥʘʡʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʢʫʪʽʚ ʫ ʙʽʦʧʘʨʽ çʪʫʣʫʙïʩʪʝʛʥʦè ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʫ ʬʘʟʽ 

ʚʽʜʨʠʚʫ ʢʽʥʮʽʚʢʠ ʚʽʜ ʦʧʦʨʠ: ʜʣʷ ʧʨʘʚʦʾ ʙʽʦʧʘʨʠ ï = 140,87Á (S = 4,85), ʜʣʷ 
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ʣʽʚʦʾ ï = 140,91Á (S = 4,69). ʅʘʡʤʝʥʰʽ ʟʥʘʯʝʥʥʷ ʟʘʬʽʢʩʦʚʘʥʽ ʫ ʤʦʤʝʥʪ 

ʚʝʨʪʠʢʘʣʴʥʦʾ ʧʦʟʠʮʽʾ: ʜʣʷ ʧʨʘʚʦʾ ʙʽʦʧʘʨʠ ï = 116,46Á (S = 3,30), ʜʣʷ ʣʽʚʦʾ ï 

= 117,57Á (S = 3,85). 

 

ʊʘʙʣʠʮʷ 3.8 - ʂʫʪʦʚʽ ʧʦʢʘʟʥʠʢʠ ʙʽʦʧʘʨʠ ʪʫʣʫʙ-ʩʪʝʛʥʦ ʫ ʨʽʟʥʽ ʤʦʤʝʥʪʠ 

ʯʘʩʫ ʧʨʠ ʧʝʨʝʤʽʱʝʥʥʽ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʽ 

ʟ ʧʽʩʪʦʣʝʪʫ, ʩʧʦʩʦʙʦʤ çʃʠʞʥʠʡè ʢʨʦʢ (n = 50) 

ʄʦʤʝʥʪʠ ʯʘʩʫ 

ʚ ʮʠʢʣʽ ʭʦʜʴʙʠ 

ʂʫʪ ʫ ʙʽʦʧʘʨʽ ʪʫʣʫʙ-ʩʪʝʛʥʦ, ʛʨʘʜ 

ʧʨʘʚʠʡ ʣʽʚʠʡ 

 S  S 

ʚʽʜʨʠʚʫ ʣʽʚʦʾ 

ʥʦʛʠ ʚʽʜ ʦʧʦʨʠ 117,31 3,41 140,91 4,69 

ʤʦʤʝʥʪ 

ʚʝʨʪʠʢʘʣʽ 125,12 4,44 117,57 3,85 

ʧʦʩʪʘʥʦʚʢʠ 

ʣʽʚʦʾ ʥʦʛʠ ʥʘ 

ʦʧʦʨʫ 136,46 2,61 119,77 2,57 

ʚʽʜʨʠʚʫ ʧʨʘʚʦʾ 

ʥʦʛʠ ʚʽʜ ʦʧʦʨʠ 140,87 4,85 121,92 2,39 

ʤʦʤʝʥʪ 

ʚʝʨʪʠʢʘʣʽ 116,46 3,30 126,96 4,49 

ʧʦʩʪʘʥʦʚʢʠ 

ʧʨʘʚʦʾ ʥʦʛʠ ʥʘ 

ʦʧʦʨʫ 119,10 3,72 139,49 5,31 

 

 

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʩʫʪʪʻʚʝ çʧʽʜʩʽʜʘʥʥʷè ʩʧʦʨʪʩʤʝʥʽʚ ʧʽʜ ʯʘʩ 

ʚʠʢʦʥʘʥʥʷ ʢʨʦʢʽʚ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷʤ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʥʠʞʥʽ 

ʢʽʥʮʽʚʢʠ ʪʘ ʧʦʪʝʥʮʽʡʥʦ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʬʽʟʠʯʥʦʾ ʚʪʦʤʠ ʧʨʠ ʪʨʠʚʘʣʦʤʫ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʜʘʥʦʛʦ ʩʧʦʩʦʙʫ ʧʝʨʝʤʽʱʝʥʥʷ. ʎʝʡ ʬʘʢʪ ʚʠʟʥʘʯʘʻ ʧʦʪʨʝʙʫ ʚ 

ʧʦʜʘʣʴʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʦʧʪʠʤʽʟʘʮʽʾ ʪʝʭʥʽʢʠ çʃʠʞʥʦʛʦè ʢʨʦʢʫ ʜʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʦʢʦʤʦʮʽʾ ʪʘ ʤʽʥʽʤʽʟʘʮʽʾ ʝʥʝʨʛʝʪʠʯʥʠʭ ʚʠʪʨʘʪ 

ʩʧʦʨʪʩʤʝʥʽʚ. 

ʅʘʭʠʣ ʪʫʣʫʙʘ ʧʨʠ ʚʠʢʦʥʘʥʥʽ çʃʠʞʥʦʛʦè ʧʝʨʝʤʽʱʝʥʥʷ ʧʨʘʢʪʠʯʥʦ ʥʝ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʧʦʢʘʟʥʠʢʽʚ, ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ çʃʽʥʽʡʥʦʛʦè ʩʧʦʩʦʙʫ, ʱʦ 
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ʩʚʽʜʯʠʪʴ ʧʨʦ ʢʦʥʩʝʨʚʘʪʠʚʥʽʩʪʴ ʚʝʨʪʠʢʘʣʴʥʦʾ ʦʨʽʻʥʪʘʮʽʾ ʢʦʨʧʫʩʫ ʧʽʜ ʯʘʩ ʨʽʟʥʠʭ 

ʪʝʭʥʽʢ ʧʝʨʝʩʫʚʘʥʥʷ. ɿʦʢʨʝʤʘ, ʚʽʜʤʽʯʝʥʽ ʟʥʘʯʝʥʥʷ ʥʘʭʠʣʫ ʪʫʣʫʙʘ ʩʪʘʥʦʚʠʣʠ: ʫ 

ʤʦʤʝʥʪ ʚʽʜʨʠʚʫ ʣʽʚʦʾ ʥʦʛʠ ʚʽʜ ʦʧʦʨʠ ï = 8,54Á (S = 1,12); ʤʦʤʝʥʪ ʚʝʨʪʠʢʘʣʽ 

ï = 8,74Á (S = 0,91); ʧʦʩʪʘʥʦʚʢʘ ʣʽʚʦʾ ʥʦʛʠ ʥʘ ʦʧʦʨʫ ï = 7,71Á (S = 0,74); 

ʚʽʜʨʠʚ ʧʨʘʚʦʾ ʥʦʛʠ ʚʽʜ ʦʧʦʨʠ ï = 7,35Á (S = 0,54); ʤʦʤʝʥʪ ʚʝʨʪʠʢʘʣʽ ï = 

7,04Á (S = 0,55); ʧʦʩʪʘʥʦʚʢʘ ʧʨʘʚʦʾ ʥʦʛʠ ʥʘ ʦʧʦʨʫ ï = 6,72Á (S = 0,42). 

ʊʘʢʠʤ ʯʠʥʦʤ, çʃʠʞʥʠʡè ʩʧʦʩʽʙ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦʻʜʥʫʻ ʨʘʮʽʦʥʘʣʴʥʫ 

ʩʪʘʙʽʣʽʟʘʮʽʶ ʚʝʨʭʥʴʦʾ ʯʘʩʪʠʥʠ ʪʽʣʘ ʟ ʜʠʥʘʤʽʯʥʦʶ ʥʘʧʨʫʛʦʶ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ, 

ʬʦʨʤʫʶʯʠ ʩʧʝʮʠʬʽʯʥʠʡ ʘʜʘʧʪʠʚʥʠʡ ʤʦʪʦʨʥʠʡ ʧʘʪʝʨʥ, ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ 

ʧʽʜʪʨʠʤʢʫ ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʘ ʚʠʩʦʢʦʾ ʪʦʯʥʦʩʪʽ ʩʪʨʽʣʝʮʴʢʠʭ ʜʽʡ ʧʽʜ ʯʘʩ 

ʧʝʨʝʩʫʚʘʥʥʷ. 

ɸʥʘʣʽʟ ʢʫʪʦʚʠʭ ʧʝʨʝʤʽʱʝʥʴ ʫ ʙʽʦʧʘʨʘʭ çʩʪʝʛʥʦïʛʦʤʽʣʢʘè ʟʘʩʚʽʜʯʫʻ, ʱʦ 

ʩʧʦʨʪʩʤʝʥʠ ʨʫʭʘʶʪʴʩʷ ʥʘ ʥʘʧʽʚʟʽʛʥʫʪʠʭ ʢʽʥʮʽʚʢʘʭ ʽʟ ʧʝʚʥʠʤ ʥʘʭʠʣʦʤ ʪʫʣʫʙʘ, 

ʱʦ ʢʦʨʝʣʶʻ ʟ ʜʘʥʠʤʠ ʧʦʧʝʨʝʜʥʽʭ ʩʧʦʩʦʙʽʚ ʧʝʨʝʤʽʱʝʥʥʷ (ʪʘʙʣ. 3.9).  

 

ʊʘʙʣʠʮʷ 3.9 - ʂʫʪʦʚʽ ʧʦʢʘʟʥʠʢʠ ʙʽʦʧʘʨʠ ʩʪʝʛʥʦ-ʛʦʤʽʣʢʘ ʫ ʨʽʟʥʽ 

ʤʦʤʝʥʪʠ ʯʘʩʫ ʧʨʠ ʧʝʨʝʤʽʱʝʥʥʽ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ 

ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʽ ʟ ʧʽʩʪʦʣʝʪʫ, ʩʧʦʩʦʙʦʤ çʃʠʞʥʠʡè ʢʨʦʢ (n = 50) 

ʄʦʤʝʥʪʠ ʯʘʩʫ ʚ ʮʠʢʣʽ ʭʦʜʴʙʠ 

ʂʫʪ ʫ ʙʽʦʧʘʨʽ ʩʪʝʛʥʦ-ʛʦʤʽʣʢʘ, ʛʨʘʜ 

ʧʨʘʚʠʡ ʣʽʚʠʡ 

 S  S 

ʚʽʜʨʠʚʫ ʣʽʚʦʾ ʥʦʛʠ ʚʽʜ ʦʧʦʨʠ 128,41 4,42 91,42 3,55 

ʤʦʤʝʥʪ ʚʝʨʪʠʢʘʣʽ 107,55 4,89 97,85 5,37 

ʧʦʩʪʘʥʦʚʢʠ ʣʽʚʦʾ ʥʦʛʠ ʥʘ 

ʦʧʦʨʫ 101,64 3,16 145,26 2,76 

ʚʽʜʨʠʚʫ ʧʨʘʚʦʾ ʥʦʛʠ ʚʽʜ ʦʧʦʨʠ 85,39 3,06 128,55 3,00 

ʤʦʤʝʥʪ ʚʝʨʪʠʢʘʣʽ 96,96 4,38 118,78 4,39 

ʧʦʩʪʘʥʦʚʢʠ ʧʨʘʚʦʾ ʥʦʛʠ ʥʘ 

ʦʧʦʨʫ 156,04 4,16 108,30 4,19 
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ʇʦʻʜʥʘʥʥʷ ʦʙʤʝʞʝʥʠʭ ʚʝʨʪʠʢʘʣʴʥʠʭ ʢʦʣʠʚʘʥʴ ʪʫʣʫʙʘ ʪʘ ʥʘʧʽʚʟʽʛʥʫʪʦʾ 

ʧʦʟʠʮʽʾ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ ʟʘʙʝʟʧʝʯʫʻ ʥʝ ʣʠʰʝ ʤʝʭʘʥʽʯʥʫ ʩʪʘʙʽʣʴʥʽʩʪʴ 

ʣʦʢʦʤʦʮʽʾ, ʘ ʡ ʦʧʪʠʤʽʟʫʻ ʢʦʥʪʨʦʣʴ ʥʘʜ ʧʨʠʮʽʣʴʥʦʶ ʣʽʥʽʻʶ ʪʘ ʧʦʣʦʞʝʥʥʷʤ 

ʚʝʨʭʥʽʭ ʢʽʥʮʽʚʦʢ, ʱʦ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʪʨʽʣʝʮʴʢʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʫ ʨʫʩʽ. 

ʅʘʡʙʽʣʴʰʽ ʢʫʪʦʚʽ ʟʥʘʯʝʥʥʷ ʫ ʧʨʘʚʦʤʫ ʢʦʣʽʥʥʦʤʫ ʩʫʛʣʦʙʽ ʧʽʜ ʯʘʩ 

ʚʠʢʦʥʘʥʥʷ çʃʠʞʥʦʛʦè ʢʨʦʢʫ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʫ ʤʦʤʝʥʪ ʧʦʩʪʘʥʦʚʢʠ ʧʨʘʚʦʾ 

ʥʦʛʠ ʥʘ ʦʧʦʨʫ ʪʘ ʩʪʘʥʦʚʠʣʠ = 156,04Á (S = 4,16), ʪʦʜʽ ʷʢ ʤʽʥʽʤʘʣʴʥʽ 

ʧʦʢʘʟʥʠʢʠ ʬʽʢʩʫʚʘʣʠʩʷ ʫ ʤʦʤʝʥʪ ʚʽʜʨʠʚʫ ʧʨʘʚʦʾ ʥʦʛʠ ʚʽʜ ʦʧʦʨʠ ï = 85,39Á 

(S = 3,06). ʋ ʬʘʟʽ ʚʝʨʪʠʢʘʣʽ ʧʨʠ ʧʨʘʚʽʡ ʦʧʦʨʥʽʡ ʥʦʟʽ ʢʫʪ ʟʘʣʠʰʘʚʩʷ ʚʽʜʥʦʩʥʦ 

ʥʝʚʝʣʠʢʠʤ ï = 107,55Á (S = 4,89), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʫʪʪʻʚʝ çʧʽʜʩʽʜʘʥʥʷè 

ʩʧʦʨʪʩʤʝʥʘ ʧʽʜ ʯʘʩ ʧʝʨʝʩʫʚʘʥʥʷ ʪʘ ʧʨʦ ʧʝʨʝʚʘʞʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʧʽʚʟʽʛʥʫʪʦʾ 

ʧʦʟʠʮʽʾ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ ʜʣʷ ʩʪʘʙʽʣʽʟʘʮʽʾ ʪʫʣʫʙʘ. 

ɸʥʘʣʦʛʽʯʥʘ ʪʝʥʜʝʥʮʽʷ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʫ ʣʽʚʦʤʫ ʢʦʣʽʥʥʦʤʫ ʩʫʛʣʦʙʽ: 

ʥʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʟʘʬʽʢʩʦʚʘʥʦ ʫ ʤʦʤʝʥʪ ʧʦʩʪʘʥʦʚʢʠ ʣʽʚʦʾ ʥʦʛʠ ʥʘ ʦʧʦʨʫ ï 

= 145,26Á (S = 2,76), ʥʘʡʤʝʥʰʝ ï ʫ ʤʦʤʝʥʪ ʚʽʜʨʠʚʫ ï = 91,42Á (S = 3,55), ʘ 

ʫ ʬʘʟʽ ʚʝʨʪʠʢʘʣʽ ï = 118,78Á (S = 4,39). 

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ, ʱʦ ʧʝʨʝʤʽʱʝʥʥʷ çʃʠʞʥʠʤè ʢʨʦʢʦʤ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʟʘ ʨʘʭʫʥʦʢ ʧʣʘʚʥʦʛʦ ʧʝʨʝʥʝʩʝʥʥʷ ʤʘʩʠ ʪʽʣʘ ʟ ʦʜʥʽʻʾ 

ʢʽʥʮʽʚʢʠ ʥʘ ʽʥʰʫ, ʘ ʥʝ ʯʝʨʝʟ ʘʢʪʠʚʥʝ ʚʽʜʰʪʦʚʭʫʚʘʥʥʷ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ 

ʥʠʟʴʢʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʢʫʪʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʢʦʣʽʥʥʠʭ ʩʫʛʣʦʙʘʭ ʧʽʜ ʯʘʩ ʬʘʟʠ 

ʚʽʜʰʪʦʚʭʫʚʘʥʥʷ ʪʘ ʩʧʝʮʠʬʽʢʦʶ ʢʫʪʦʚʠʭ ʧʝʨʝʤʽʱʝʥʴ ʙʽʦʧʘʨʠ çʛʦʤʽʣʢʘïʩʪʦʧʘè 

(ʪʘʙʣ. 3.10). ʊʘʢʠʡ ʨʫʭʦʚʠʡ ʧʘʪʝʨʥ ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʙʽʣʴʥʽʩʪʴ ʪʫʣʫʙʘ ʪʘ 

ʦʧʪʠʤʘʣʴʥʠʡ ʢʦʥʪʨʦʣʴ ʧʦʣʦʞʝʥʥʷ ʚʝʨʭʥʽʭ ʢʽʥʮʽʚʦʢ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ 

ʩʪʨʽʣʝʮʴʢʠʭ ʜʽʡ ʫ ʨʫʩʽ. 

ʇʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ çʍ-ʧʦʜʽʙʥʦʛʦè ʧʝʨʝʤʽʱʝʥʥʷ ʥʘʡʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ 

ʢʫʪʦʚʠʭ ʧʝʨʝʤʽʱʝʥʴ ʫ ʧʨʘʚʦʤʫ ʛʦʤʽʣʢʦʚʦʤʫ ʩʫʛʣʦʙʽ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʫ ʬʘʟʽ 

ʚʽʜʨʠʚʫ ʧʨʘʚʦʾ ʥʦʛʠ ʚʽʜ ʦʧʦʨʠ ï = 104,08Á (S = 4,69), ʪʦʜʽ ʷʢ ʥʘʡʤʝʥʰʽ 

ʧʦʢʘʟʥʠʢʠ ʬʽʢʩʫʚʘʣʠʩʷ ʫ ʤʦʤʝʥʪ ʧʦʩʪʘʥʦʚʢʠ ʣʽʚʦʾ ʥʦʛʠ ʥʘ ʦʧʦʨʫ ï = 66,94Á 

(S = 4,04).  
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ʋ ʣʽʚʦʤʫ ʛʦʤʽʣʢʦʚʦʤʫ ʩʫʛʣʦʙʽ ʤʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʟʘʬʽʢʩʦʚʘʥʽ ʫ 

ʤʦʤʝʥʪ ʚʽʜʨʠʚʫ ʣʽʚʦʾ ʥʦʛʠ ʚʽʜ ʦʧʦʨʠ ï = 101,01Á (S = 4,18), ʤʽʥʽʤʘʣʴʥʽ ï ʫ 

ʤʦʤʝʥʪ ʧʦʩʪʘʥʦʚʢʠ ʧʨʘʚʦʾ ʥʦʛʠ ʥʘ ʦʧʦʨʫ ï = 65,27Á (S = 2,61). 

 

ʊʘʙʣʠʮʷ 3.10 - ʂʫʪʦʚʽ ʧʦʢʘʟʥʠʢʠ ʙʽʦʧʘʨʠ ʛʦʤʽʣʢʘ-ʩʪʦʧʘ ʫ ʨʽʟʥʽ 

ʤʦʤʝʥʪʠ ʯʘʩʫ ʧʨʠ ʧʝʨʝʤʽʱʝʥʥʽ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ 

ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʽ ʟ ʧʽʩʪʦʣʝʪʫ, ʩʧʦʩʦʙʦʤ çʃʠʞʥʠʡè ʢʨʦʢ (n = 50) 

ʄʦʤʝʥʪʠ ʯʘʩʫ ʚ ʮʠʢʣʽ ʭʦʜʴʙʠ 

ʂʫʪ ʫ ʙʽʦʧʘʨʽ ʛʦʤʽʣʢʘ-ʩʪʦʧʘ, ʛʨʘʜ 

ʧʨʘʚʠʡ ʣʽʚʠʡ 

 S  S 

ʚʽʜʨʠʚʫ ʣʽʚʦʾ ʥʦʛʠ ʚʽʜ ʦʧʦʨʠ 95,10 3,97 101,01 4,18 

ʤʦʤʝʥʪ ʚʝʨʪʠʢʘʣʽ 78,14 2,16 82,50 4,18 

ʧʦʩʪʘʥʦʚʢʠ ʣʽʚʦʾ ʥʦʛʠ ʥʘ 

ʦʧʦʨʫ 66,94 4,04 94,70 4,02 

ʚʽʜʨʠʚʫ ʧʨʘʚʦʾ ʥʦʛʠ ʚʽʜ 

ʦʧʦʨʠ 104,08 4,69 92,10 3,17 

ʤʦʤʝʥʪ ʚʝʨʪʠʢʘʣʽ 89,87 4,34 77,76 4,72 

ʧʦʩʪʘʥʦʚʢʠ ʧʨʘʚʦʾ ʥʦʛʠ ʥʘ 

ʦʧʦʨʫ 102,52 5,45 65,27 2,61 
 

 

ʂʫʪ ʤʽʞ ʚʽʩʩʶ ʧʣʝʯʦʚʦʛʦ ʧʦʷʩʫ ʪʘ ʚʽʩʩʶ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ ʟʘʣʠʰʘʚʩʷ 

ʚʽʜʥʦʩʥʦ ʩʪʘʣʠʤ ʫʧʨʦʜʦʚʞ ʫʩʽʭ ʬʘʟ ʢʨʦʢʦʚʦʛʦ ʮʠʢʣʫ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʤʽʥʽʤʽʟʘʮʽʶ ʦʙʝʨʪʘʣʴʥʠʭ ʨʫʭʽʚ ʪʫʣʫʙʘ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʩʪʘʙʽʣʴʥʦʩʪʽ ʢʦʨʧʫʩʫ 

ʧʽʜ ʯʘʩ ʧʝʨʝʩʫʚʘʥʥʷ: ʚʽʜʨʠʚ ʣʽʚʦʾ ʥʦʛʠ ï = 4,57Á (S = 0,31); ʤʦʤʝʥʪ 

ʚʝʨʪʠʢʘʣʽ ï = 4,27Á (S = 0,22); ʧʦʩʪʘʥʦʚʢʘ ʣʽʚʦʾ ʥʦʛʠ ï = 2,89Á (S = 0,11); 

ʚʽʜʨʠʚ ʧʨʘʚʦʾ ʥʦʛʠ ï = 3,90Á (S = 0,41); ʤʦʤʝʥʪ ʚʝʨʪʠʢʘʣʽ ï = 3,95Á            

(S = 0,31); ʧʦʩʪʘʥʦʚʢʘ ʧʨʘʚʦʾ ʥʦʛʠ ï = 3,38Á (S = 0,14). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʷʢ çʃʠʞʥʠʡè, ʪʘʢ ʽ çʍ-ʧʦʜʽʙʥʠʡè ʩʧʦʩʦʙʠ ʧʝʨʝʤʽʱʝʥʥʷ 

ʜʝʤʦʥʩʪʨʫʶʪʴ ʚʠʩʦʢʦʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʘʜʘʧʪʠʚʥʽ ʤʝʭʘʥʽʟʤʠ, ʷʢʽ ʧʦʻʜʥʫʶʪʴ 

ʩʪʘʙʽʣʴʥʽʩʪʴ ʪʫʣʫʙʘ ʟ ʝʬʝʢʪʠʚʥʠʤ ʧʝʨʝʥʝʩʝʥʥʷʤ ʤʘʩʠ ʪʽʣʘ, ʟʘʙʝʟʧʝʯʫʶʪʴ 
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ʢʦʥʪʨʦʣʴ ʨʫʭʽʚ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ ʪʘ ʚʝʨʭʥʽʭ ʩʝʛʤʝʥʪʽʚ ʪʽʣʘ ʪʘ ʦʧʪʠʤʽʟʫʶʪʴ 

ʪʦʯʥʽʩʪʴ ʩʪʨʽʣʝʮʴʢʠʭ ʜʽʡ ʫ ʧʨʦʮʝʩʽ ʧʝʨʝʩʫʚʘʥʥʷ. 

ʋ ʪʘʙʣʠʮʷʭ 3.11ï3.12 ʥʘʚʝʜʝʥʦ ʧʦʢʘʟʥʠʢʠ ʢʫʪʦʚʠʭ ʧʝʨʝʤʽʱʝʥʴ ʫ 

ʢʫʣʴʰʦʚʠʭ ʪʘ ʢʦʣʽʥʥʠʭ ʩʫʛʣʦʙʘʭ ʩʧʦʨʪʩʤʝʥʽʚ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ çʍ-

ʧʦʜʽʙʥʦʛʦè ʩʧʦʩʦʙʫ ʧʝʨʝʤʽʱʝʥʥʷ.  

 

ʊʘʙʣʠʮʷ 3.11 - ʂʫʪʦʚʽ ʧʦʢʘʟʥʠʢʠ ʙʽʦʧʘʨʠ ʪʫʣʫʙ-ʩʪʝʛʥʦ ʫ ʨʽʟʥʽ ʤʦʤʝʥʪʠ 

ʯʘʩʫ ʧʨʠ çʍ-ʧʦʜʽʙʥʦʤʫè ʧʝʨʝʤʽʱʝʥʥʽ ʩʧʦʨʪʩʤʝʥʽʚ ʫ ʧʨʦʮʝʩʽ ʩʪʨʽʣʴʙʠ ʟ 

ʧʽʩʪʦʣʝʪʫ (n = 50) 

ʄʦʤʝʥʪʠ ʯʘʩʫ ʚ ʮʠʢʣʽ ʭʦʜʴʙʠ 

ʂʫʪ ʫ ʙʽʦʧʘʨʽ ʪʫʣʫʙ-ʩʪʝʛʥʦ, ʛʨʘʜ 

ʧʨʘʚʠʡ ʣʽʚʠʡ 

 S  S 

ʚʽʜʨʠʚʫ ʣʽʚʦʾ ʥʦʛʠ ʚʽʜ ʦʧʦʨʠ 115,82 3,12 136,60 4,39 

ʤʦʤʝʥʪ ʚʝʨʪʠʢʘʣʽ 120,64 4,37 117,87 3,45 

ʧʦʩʪʘʥʦʚʢʠ ʣʽʚʦʾ ʥʦʛʠ ʥʘ ʦʧʦʨʫ 134,11 2,67 117,29 2,26 

ʚʽʜʨʠʚʫ ʧʨʘʚʦʾ ʥʦʛʠ ʚʽʜ ʦʧʦʨʠ 140,54 4,06 117,08 2,16 

ʤʦʤʝʥʪ ʚʝʨʪʠʢʘʣʽ 116,65 3,89 122,52 3,96 

ʧʦʩʪʘʥʦʚʢʠ ʧʨʘʚʦʾ ʥʦʛʠ ʥʘ ʦʧʦʨʫ 116,52 3,38 135,01 5,64 
 

 

ʊʘʙʣʠʮʷ 3.12 - ʂʫʪʦʚʽ ʧʦʢʘʟʥʠʢʠ ʙʽʦʧʘʨʠ ʩʪʝʛʥʦ-ʛʦʤʽʣʢʘ ʫ ʨʽʟʥʽ 

ʤʦʤʝʥʪʠ ʯʘʩʫ ʧʨʠ  çʍ-ʧʦʜʽʙʥʦʤʫè ʧʝʨʝʤʽʱʝʥʥʽ ʩʧʦʨʪʩʤʝʥʽʚ ʫ ʧʨʦʮʝʩʽ 

ʩʪʨʽʣʴʙʠ ʟ ʧʽʩʪʦʣʝʪʫ (n = 50) 

ʄʦʤʝʥʪʠ ʯʘʩʫ ʚ ʮʠʢʣʽ ʭʦʜʴʙʠ 

ʂʫʪ ʫ ʙʽʦʧʘʨʽ ʩʪʝʛʥʦ-ʛʦʤʽʣʢʘ, ʛʨʘʜ 

ʧʨʘʚʠʡ ʣʽʚʠʡ 

 S  S 

ʚʽʜʨʠʚʫ ʣʽʚʦʾ ʥʦʛʠ ʚʽʜ ʦʧʦʨʠ 118,66 3,98 88,65 3,69 

ʤʦʤʝʥʪ ʚʝʨʪʠʢʘʣʽ 109,59 3,75 94,84 6,16 

ʧʦʩʪʘʥʦʚʢʠ ʣʽʚʦʾ ʥʦʛʠ ʥʘ 

ʦʧʦʨʫ 98,45 4,18 151,62 4,15 

ʚʽʜʨʠʚʫ ʧʨʘʚʦʾ ʥʦʛʠ ʚʽʜ ʦʧʦʨʠ 83,94 3,39 110,30 2,67 

ʤʦʤʝʥʪ ʚʝʨʪʠʢʘʣʽ 88,07 5,72 111,16 5,09 

ʧʦʩʪʘʥʦʚʢʠ ʧʨʘʚʦʾ ʥʦʛʠ ʥʘ 

ʦʧʦʨʫ 149,68 4,47 100,34 4,06 
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ɸʥʘʣʽʟ ʜʘʥʠʭ ʧʦʢʘʟʘʚ, ʱʦ ʥʘʡʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʢʫʪʽʚ ʫ ʢʫʣʴʰʦʚʠʭ 

ʩʫʛʣʦʙʘʭ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʫ ʬʘʟʽ ʚʽʜʨʠʚʫ ʢʽʥʮʽʚʦʢ ʚʽʜ ʦʧʦʨʠ: ʧʨʘʚʠʡ 

ʢʫʣʴʰʦʚʠʡ ï = 140,54Á (S = 4,06) ʧʽʜ ʯʘʩ ʚʽʜʨʠʚʫ ʧʨʘʚʦʾ ʥʦʛʠ; ʣʽʚʠʡ 

ʢʫʣʴʰʦʚʠʡ ï = 136,60Á (S = 4,39) ʧʽʜ ʯʘʩ ʚʽʜʨʠʚʫ ʣʽʚʦʾ ʥʦʛʠ. ʅʘʡʤʝʥʰʽ 

ʧʦʢʘʟʥʠʢʠ ʟʘʬʽʢʩʦʚʘʥʽ ʫ ʧʨʦʪʠʣʝʞʥʠʭ ʬʘʟʘʭ: ʧʨʘʚʠʡ ʢʫʣʴʰʦʚʠʡ ï = 115,82Á 

(S = 3,12) ʫ ʤʦʤʝʥʪ ʚʽʜʨʠʚʫ ʣʽʚʦʾ ʥʦʛʠ; ʣʽʚʠʡ ʢʫʣʴʰʦʚʠʡ ï = 117,08Á             

(S = 2,16) ʫ ʤʦʤʝʥʪ ʚʽʜʨʠʚʫ ʧʨʘʚʦʾ ʥʦʛʠ. 

ʇʦʢʘʟʥʠʢʠ ʥʘʭʠʣʫ ʪʫʣʫʙʘ ʧʽʜ ʯʘʩ çʍ-ʧʦʜʽʙʥʦʛʦè ʧʝʨʝʤʽʱʝʥʥʷ 

ʟʘʣʠʰʘʶʪʴʩʷ ʚʽʜʥʦʩʥʦ ʩʪʘʣʠʤʠ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʩʪʘʙʽʣʽʟʘʮʽʾ 

ʢʦʨʧʫʩʫ: ʚʽʜʨʠʚ ʣʽʚʦʾ ʥʦʛʠ ʚʽʜ ʦʧʦʨʠ ï  = 8,10Á (S = 0,74); ʤʦʤʝʥʪ ʚʝʨʪʠʢʘʣʽ 

ï = 8,58Á (S = 0,84); ʧʦʩʪʘʥʦʚʢʘ ʣʽʚʦʾ ʥʦʛʠ ʥʘ ʦʧʦʨʫ ï = 8,07Á (S = 0,36); 

ʚʽʜʨʠʚ ʧʨʘʚʦʾ ʥʦʛʠ ʚʽʜ ʦʧʦʨʠ ï = 6,44Á (S = 0,71); ʤʦʤʝʥʪ ʚʝʨʪʠʢʘ ʣʽ ï           

= 7,02Á (S = 0,54); ʧʦʩʪʘʥʦʚʢʘ ʧʨʘʚʦʾ ʥʦʛʠ ʥʘ ʦʧʦʨʫ ï = 7,01Á (S = 0,45). 

ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʝʬʝʢʪʠʚʥʝ ʧʦʻʜʥʘʥʥʷ ʢʦʥʪʨʦʣʶ ʪʫʣʫʙʘ ʟ ʘʤʧʣʽʪʫʜʦʶ ʨʫʭʽʚ ʫ 

ʥʠʞʥʽʭ ʢʽʥʮʽʚʢʘʭ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʪʦʯʥʦʩʪʽ ʩʪʨʽʣʴʙʠ ʪʘ 

ʤʽʥʽʤʽʟʘʮʽʶ ʜʝʩʪʘʙʽʣʽʟʫʶʯʠʭ ʢʦʣʠʚʘʥʴ ʧʽʜ ʯʘʩ ʣʦʢʦʤʦʮʽʾ. 

ʋ ʢʦʣʽʥʥʠʭ ʩʫʛʣʦʙʘʭ ʥʘʡʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʢʫʪʦʚʠʭ ʧʝʨʝʤʽʱʝʥʴ 

ʟʘʬʽʢʩʦʚʘʥʽ ʫ ʬʘʟʽ ʧʦʩʪʘʥʦʚʢʠ ʥʦʛʠ ʥʘ ʦʧʦʨʫ: ʧʨʘʚʠʡ ʢʦʣʽʥʥʠʡ ʩʫʛʣʦʙ ï         

= 149,68Á (S = 4,47); ʣʽʚʠʡ ʢʦʣʽʥʥʠʡ ï = 151,62Á (S = 4,15). ʄʽʥʽʤʘʣʴʥʽ 

ʟʥʘʯʝʥʥʷ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʫ ʤʦʤʝʥʪ ʚʽʜʨʠʚʫ ʚʽʜʧʦʚʽʜʥʦʾ ʢʽʥʮʽʚʢʠ ʚʽʜ ʦʧʦʨʠ: 

ʧʨʘʚʠʡ ʢʦʣʽʥʥʠʡ ï = 83,94Á (S = 3,39); ʣʽʚʠʡ ʢʦʣʽʥʥʠʡ ï  = 88,65Á              

(S = 3,69). 

ʂʫʪʦʚʽ ʧʦʢʘʟʥʠʢʠ ʫ ʛʦʤʽʣʢʦʚʠʭ ʩʫʛʣʦʙʘʭ ʧʨʠ çʍ-ʧʦʜʽʙʥʦʤʫè 

ʧʝʨʝʤʽʱʝʥʥʽ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʽ 3.13.  

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʣʦʢʦʤʦʮʽʷ ʫ ʮʴʦʤʫ ʩʧʦʩʦʙʽ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʟʘ ʨʘʭʫʥʦʢ ʧʝʨʝʥʦʩʫ ʚʘʛʠ ʪʽʣʘ ʪʘ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʣʽʥʥʠʭ ʽ ʛʦʤʽʣʢʦʚʠʭ ʩʫʛʣʦʙʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʙʽʣʴʥʽʩʪʴ 

ʪʫʣʫʙʘ ʪʘ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ, ʘ ʪʘʢʦʞ ʤʽʥʽʤʽʟʫʻ ʜʝʩʪʘʙʽʣʽʟʫʶʯʽ ʢʦʣʠʚʘʥʥʷ ʧʽʜ 

ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʩʪʨʽʣʝʮʴʢʠʭ ʜʽʡ ʫ ʨʫʩʽ. 
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ʊʘʙʣʠʮʷ 3.13 - ʂʫʪʦʚʽ ʧʦʢʘʟʥʠʢʠ ʙʽʦʧʘʨʠ ʛʦʤʽʣʢʘ-ʩʪʦʧʘ ʫ ʨʽʟʥʽ 

ʤʦʤʝʥʪʠ ʯʘʩʫ ʧʨʠ çʍ-ʧʦʜʽʙʥʦʤʫè ʧʝʨʝʤʽʱʝʥʥʽ ʩʧʦʨʪʩʤʝʥʽʚ ʫ ʧʨʦʮʝʩʽ 

ʩʪʨʽʣʴʙʠ ʟ ʧʽʩʪʦʣʝʪʫ (n = 50) 

ʄʦʤʝʥʪʠ ʯʘʩʫ 

ʚ ʮʠʢʣʽ ʭʦʜʴʙʠ 

ʂʫʪ ʫ ʙʽʦʧʘʨʽ ʛʦʤʽʣʢʘ-ʩʪʦʧʘ, ʛʨʘʜ 

ʧʨʘʚʠʡ ʣʽʚʠʡ 

 S  S 

ʚʽʜʨʠʚʫ ʣʽʚʦʾ 

ʥʦʛʠ ʚʽʜ ʦʧʦʨʠ 93,78 3,86 101,21 4,32 

ʤʦʤʝʥʪ 

ʚʝʨʪʠʢʘʣʽ 78,27 2,24 83,54 4,70 

ʧʦʩʪʘʥʦʚʢʠ 

ʣʽʚʦʾ ʥʦʛʠ ʥʘ 

ʦʧʦʨʫ 64,66 4,32 100,52 3,47 

ʚʽʜʨʠʚʫ ʧʨʘʚʦʾ 

ʥʦʛʠ ʚʽʜ ʦʧʦʨʠ 103,52 4,35 92,31 3,14 

ʤʦʤʝʥʪ 

ʚʝʨʪʠʢʘʣʽ 91,01 4,33 76,66 3,89 

ʧʦʩʪʘʥʦʚʢʠ 

ʧʨʘʚʦʾ ʥʦʛʠ ʥʘ 

ʦʧʦʨʫ 100,60 4,95 61,57 2,34 
 

 

ʇʨʠ ʚʠʢʦʥʘʥʥʽ çʍ-ʧʦʜʽʙʥʦʛʦè ʩʧʦʩʦʙʫ ʧʝʨʝʤʽʱʝʥʥʷ ʢʫʪʦʚʽ ʧʦʢʘʟʥʠʢʠ 

ʛʦʤʽʣʢʦʚʠʭ ʩʫʛʣʦʙʽʚ ʜʝʤʦʥʩʪʨʫʶʪʴ ʥʘʩʪʫʧʥʫ ʜʠʥʘʤʽʢʫ: ʫ ʧʨʘʚʦʤʫ 

ʛʦʤʽʣʢʦʚʦʤʫ ʩʫʛʣʦʙʽ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ = 103,52Á (S = 4,35) 

ʟʘʬʽʢʩʦʚʘʥʦ ʫ ʤʦʤʝʥʪ ʚʽʜʨʠʚʫ ʧʨʘʚʦʾ ʥʦʛʠ ʚʽʜ ʦʧʦʨʠ, ʘ ʤʽʥʽʤʘʣʴʥʝ ï               

= 64,66Á (S = 4,32) ʧʨʠ ʧʦʩʪʘʥʦʚʮʽ ʣʽʚʦʾ ʥʦʛʠ ʥʘ ʦʧʦʨʫ; ʫ ʣʽʚʦʤʫ 

ʛʦʤʽʣʢʦʚʦʤʫ ʩʫʛʣʦʙʽ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ = 101,21Á (S = 4,32) 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʫ ʤʦʤʝʥʪ ʚʽʜʨʠʚʫ ʣʽʚʦʾ ʥʦʛʠ ʚʽʜ ʦʧʦʨʠ, ʤʽʥʽʤʘʣʴʥʝ ï               

= 61,57Á (S = 2,34) ʧʨʠ ʧʦʩʪʘʥʦʚʮʽ ʧʨʘʚʦʾ ʥʦʛʠ ʥʘ ʦʧʦʨʫ. 

ʍʘʨʘʢʪʝʨʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʜʘʥʦʛʦ ʩʧʦʩʦʙʫ ʧʝʨʝʤʽʱʝʥʥʷ ʻ ʰʠʨʦʢʘ 

ʧʦʩʪʘʥʦʚʢʘ ʩʪʦʧ ʫ ʬʨʦʥʪʘʣʴʥʽʡ ʧʣʦʱʠʥʽ, ʟʘ ʷʢʦʾ ʢʦʣʽʥʥʠʡ ʩʫʛʣʦʙ ʦʧʦʨʥʦʾ 

ʢʽʥʮʽʚʢʠ ʟʤʽʱʝʥʠʡ ʚʥʫʪʨʽʰʥʴʦ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʽʜʧʦʚʽʜʥʦʛʦ ʥʘʭʠʣʫ 

ʛʦʤʽʣʢʠ ʱʦʜʦ ʚʝʨʪʠʢʘʣʽ (= 150Á, S = 2,31) ʪʘ ʦʙʤʝʞʫʻ ʦʙʝʨʪʘʣʴʥʽ ʨʫʭʠ 

ʪʫʣʫʙʘ. ʉʪʘʙʽʣʴʥʽʩʪʴ ʢʦʨʧʫʩʫ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʚʽʜʥʦʩʥʦ ʩʪʘʣʠʤʠ ʢʫʪʦʚʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʪʫʣʫʙʘ: ʚʽʜʨʠʚ ʣʽʚʦʾ ʥʦʛʠ ï = 3,14Á (S = 0,21); ʚʝʨʪʠʢʘʣʴʥʘ 
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ʧʦʟʠʮʽʷ ï = 3,10Á (S = 0,34); ʧʦʩʪʘʥʦʚʢʘ ʣʽʚʦʾ ʥʦʛʠ ï = 2,66Á (S = 0,14); 

ʚʽʜʨʠʚ ʧʨʘʚʦʾ ʥʦʛʠ ï = 3,49Á (S = 0,36); ʚʝʨʪʠʢʘʣʴʥʘ ʧʦʟʠʮʽʷ ï = 2,23Á       

(S = 0,41); ʧʦʩʪʘʥʦʚʢʘ ʧʨʘʚʦʾ ʥʦʛʠ ï = 3,07Á (S = 0,31). ʎʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ 

ʦʧʪʠʤʘʣʴʥʫ ʩʪʘʙʽʣʽʟʘʮʽʶ ʪʫʣʫʙʘ ʪʘ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʣʦʢʦʤʦʮʽʡ 

ʟ ʧʦʤʽʨʥʦʶ ʘʤʧʣʽʪʫʜʦʶ ʨʫʭʽʚ ʫ ʢʫʣʴʰʦʚʠʭ ʪʘ ʢʦʣʽʥʥʠʭ ʩʫʛʣʦʙʘʭ. 

ɼʣʷ ʢʫʣʴʰʦʚʠʭ ʩʫʛʣʦʙʽʚ ʧʨʠ çʅʠʟʴʢʦʤʫè ʩʧʦʩʦʙʽ ʧʝʨʝʤʽʱʝʥʥʷ 

ʟʘʬʽʢʩʦʚʘʥʦ: ʧʨʘʚʠʡ ʢʫʣʴʰʦʚʠʡ ï ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ = 138,47Á              

(S = 4,54) ʫ ʤʦʤʝʥʪ ʚʽʜʨʠʚʫ ʧʨʘʚʦʾ ʥʦʛʠ ʚʽʜ ʦʧʦʨʠ ʪʘ ʤʽʥʽʤʘʣʴʥʝ = 116,42Á 

(S = 3,97) ʫ ʤʦʤʝʥʪ ʚʝʨʪʠʢʘʣʽ ʧʨʠ ʣʽʚʽʡ ʦʧʦʨʥʽʡ ʥʦʟʽ; ʣʽʚʠʡ ʢʫʣʴʰʦʚʠʡ ï 

ʤʘʢʩʠʤʘʣʴʥʝ = 140,87Á (S = 4,48) ʫ ʤʦʤʝʥʪ ʚʽʜʨʠʚʫ ʣʽʚʦʾ ʥʦʛʠ ʪʘ ʤʽʥʽʤʘʣʴʥʝ 

= 118,90Á (S = 3,58) ʫ ʤʦʤʝʥʪ ʚʝʨʪʠʢʘʣʽ ʧʨʠ ʧʨʘʚʽʡ ʦʧʦʨʥʽʡ ʥʦʟʽ (ʪʘʙʣ. 3.14).  

 

ʊʘʙʣʠʮʷ 3.14 - ʂʫʪʦʚʽ ʧʦʢʘʟʥʠʢʠ ʙʽʦʧʘʨʠ ʪʫʣʫʙ-ʩʪʝʛʥʦ ʫ ʨʽʟʥʽ ʤʦʤʝʥʪʠ 

ʯʘʩʫ ʧʨʠ çʅʠʟʴʢʦʤʫè ʧʝʨʝʤʽʱʝʥʥʽ ʩʧʦʨʪʩʤʝʥʽʚ ʫ ʧʨʦʮʝʩʽ ʩʪʨʽʣʴʙʠ ʟ 

ʧʽʩʪʦʣʝʪʫ (n = 50) 

ʄʦʤʝʥʪʠ ʯʘʩʫ ʚ ʮʠʢʣʽ 

ʭʦʜʴʙʠ 

ʂʫʪ ʫ ʙʽʦʧʘʨʽ ʪʫʣʫʙ-ʩʪʝʛʥʦ, ʛʨʘʜ 

ʧʨʘʚʘ ʣʽʚʘ 

 S  S 

ʚʽʜʨʠʚʫ ʣʽʚʦʾ ʥʦʛʠ ʚʽʜ ʦʧʦʨʠ 116,59 3,19 140,87 4,48 

ʤʦʤʝʥʪ ʚʝʨʪʠʢʘʣʽ 122,88 4,60 118,90 3,58 

ʧʦʩʪʘʥʦʚʢʠ ʣʽʚʦʾ ʥʦʛʠ ʥʘ 

ʦʧʦʨʫ 134,91 2,54 120,03 2,16 

ʚʽʜʨʠʚʫ ʧʨʘʚʦʾ ʥʦʛʠ ʚʽʜ 

ʦʧʦʨʠ 138,47 4,54 121,73 2,21 

ʤʦʤʝʥʪ ʚʝʨʪʠʢʘʣʽ 116,42 3,97 126,60 4,27 

ʧʦʩʪʘʥʦʚʢʠ ʧʨʘʚʦʾ ʥʦʛʠ ʥʘ 

ʦʧʦʨʫ 117,85 3,34 139,58 5,81 
 

ʊʘʢʠʤ ʯʠʥʦʤ, çʍ-ʧʦʜʽʙʥʠʡè ʩʧʦʩʽʙ ʧʝʨʝʤʽʱʝʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʦʧʪʠʤʘʣʴʥʦʶ ʢʦʦʨʜʠʥʘʮʽʻʶ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ ʽʟ ʚʠʩʦʢʠʤ ʩʪʫʧʝʥʝʤ ʩʪʘʙʽʣʽʟʘʮʽʾ 

ʪʫʣʫʙʘ ʪʘ ʤʽʥʽʤʽʟʘʮʽʻʶ ʦʙʝʨʪʘʣʴʥʠʭ ʨʫʭʽʚ, ʪʦʜʽ ʷʢ çʅʠʟʴʢʝè ʧʝʨʝʤʽʱʝʥʥʷ 

ʟʘʙʝʟʧʝʯʫʻ ʟʥʘʯʥʠʡ ʥʘʭʠʣ ʪʫʣʫʙʘ ʪʘ ʥʘʧʽʚʟʽʛʥʫʪʫ ʧʦʟʠʮʽʶ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ, 
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ʱʦ ʩʧʨʠʷʻ ʟʤʝʥʰʝʥʥʶ ʚʝʨʪʠʢʘʣʴʥʠʭ ʢʦʣʠʚʘʥʴ ʪʽʣʘ ʪʘ ʧʽʜʚʠʱʝʥʥʶ ʢʦʥʪʨʦʣʶ 

ʚʝʨʭʥʽʭ ʢʽʥʮʽʚʦʢ ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ ʚ ʨʫʩʽ. 

ʅʘʭʠʣ ʪʫʣʫʙʘ ʧʨʠ çʅʠʟʴʢʦʤʫè ʩʧʦʩʦʙʽ ʧʝʨʝʤʽʱʝʥʥʷ ʜʝʤʦʥʩʪʨʫʚʘʚ ʦʜʥʽ 

ʟ ʥʘʡʙʽʣʴʰʠʭ ʟʥʘʯʝʥʴ ʩʝʨʝʜ ʫʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʤʝʪʦʜʽʚ: ʚʽʜʨʠʚ ʣʽʚʦʾ ʥʦʛʠ ʚʽʜ 

ʦʧʦʨʠ ï = 8,82Á (S = 0,38), ʚʝʨʪʠʢʘʣʴʥʘ ʧʦʟʠʮʽʷ ï  = 9,37Á (S = 0,61), 

ʧʦʩʪʘʥʦʚʢʘ ʣʽʚʦʾ ʥʦʛʠ ʥʘ ʦʧʦʨʫ ï = 8,40Á (S = 0,56); ʚʽʜʨʠʚ ʧʨʘʚʦʾ ʥʦʛʠ ï     

= 8,02Á (S = 0,54), ʚʝʨʪʠʢʘʣʴʥʘ ʧʦʟʠʮʽʷ ï = 7,47Á (S = 0,39), ʧʦʩʪʘʥʦʚʢʘ 

ʧʨʘʚʦʾ ʥʦʛʠ ï = 6,95Á (S = 0,41). ʊʘʢʘ ʢʦʥʬʽʛʫʨʘʮʽʷ ʧʦʣʦʞʝʥʥʷ ʪʫʣʫʙʘ 

ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʩʪʘʙʽʣʴʥʦʩʪʽ ʢʦʨʧʫʩʫ ʪʘ ʢʦʥʪʨʦʣʴ ʚʝʨʭʥʽʭ ʢʽʥʮʽʚʦʢ 

ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʧʦʩʪʨʽʣʽʚ ʫ ʨʫʩʽ, ʱʦ ʻ ʢʨʠʪʠʯʥʠʤ ʜʣʷ ʪʦʯʥʦʩʪʽ ʩʪʨʽʣʝʮʴʢʠʭ 

ʜʽʡ. 

ʂʫʪʦʚʽ ʧʦʢʘʟʥʠʢʠ ʢʦʣʽʥʥʠʭ ʩʫʛʣʦʙʽʚ ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ ʣʦʢʦʤʦʮʽʷ ʧʨʠ 

ʮʴʦʤʫ ʩʧʦʩʦʙʽ ʧʝʨʝʤʽʱʝʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʟʘ ʨʘʭʫʥʦʢ ʧʣʘʚʥʦʛʦ 

ʧʝʨʝʥʦʩʫ ʚʘʛʠ ʪʽʣʘ ʟ ʦʜʥʽʻʾ ʥʦʛʠ ʥʘ ʽʥʰʫ, ʘ ʥʝ ʯʝʨʝʟ ʘʢʪʠʚʥʝ ʚʽʜʰʪʦʚʭʫʚʘʥʥʷ 

ʰʣʷʭʦʤ ʨʦʟʛʠʥʘʥʥʷ ʢʦʣʽʥʥʠʭ ʩʫʛʣʦʙʽʚ. ɿʦʢʨʝʤʘ, ʜʣʷ ʧʨʘʚʦʛʦ ʢʦʣʽʥʥʦʛʦ 

ʩʫʛʣʦʙʘ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʧʨʠ ʧʦʩʪʘʥʦʚʮʽ ʥʦʛʠ ʥʘ ʦʧʦʨʫ 

ï =145,60Á (S = 4,15), ʘ ʤʽʥʽʤʘʣʴʥʝ ï ʧʽʜ ʯʘʩ ʚʽʜʨʠʚʫ ʩʪʦʧʠ ï = 84,79Á       

(S = 3,09); ʜʣʷ ʣʽʚʦʛʦ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʘ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʩʪʘʥʦʚʠʣʦ = 

142,44Á (S = 3,05), ʤʽʥʽʤʘʣʴʥʝ ï = 92,24Á (S = 3,80) (ʪʘʙʣ. 3.15). 

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʬʦʨʤʫʚʘʥʥʷ ʩʧʝʮʠʬʽʯʥʦʛʦ ʘʜʘʧʪʠʚʥʦʛʦ 

ʤʦʪʦʨʥʦʛʦ ʧʘʪʝʨʥʫ, ʧʨʠ ʷʢʦʤʫ ʧʦʻʜʥʫʶʪʴʩʷ ʚʠʩʦʢʘ ʩʪʘʙʽʣʽʟʘʮʽʷ ʪʫʣʫʙʘ, 

ʢʦʥʪʨʦʣʴ ʧʦʣʦʞʝʥʥʷ ʚʝʨʭʥʽʭ ʢʽʥʮʽʚʦʢ ʪʘ ʨʘʮʽʦʥʘʣʴʥʘ ʘʤʧʣʽʪʫʜʘ ʨʫʭʽʚ ʫ 

ʥʠʞʥʽʭ ʢʽʥʮʽʚʢʘʭ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʫ ʣʦʢʦʤʦʮʽʶ ʪʘ ʦʧʪʠʤʘʣʴʥʫ 

ʪʦʯʥʽʩʪʴ ʩʪʨʽʣʝʮʴʢʠʭ ʜʽʡ ʫ ʨʫʩʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, çʅʠʟʴʢʝè ʧʝʨʝʤʽʱʝʥʥʷ ʚʠʨʽʟʥʷʻʪʴʩʷ ʧʦʻʜʥʘʥʥʷʤ 

ʥʘʧʽʚʟʽʛʥʫʪʦʾ ʧʦʟʠʮʽʾ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ ʽʟ ʩʫʪʪʻʚʠʤ ʥʘʭʠʣʦʤ ʪʫʣʫʙʘ ʚʧʝʨʝʜ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʩʪʘʙʽʣʴʥʦʩʪʽ ʢʦʨʧʫʩʫ ʪʘ ʢʦʥʪʨʦʣʴ ʧʦʣʦʞʝʥʥʷ 

ʚʝʨʭʥʽʭ ʢʽʥʮʽʚʦʢ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʧʦʩʪʨʽʣʽʚ ʫ ʨʫʩʽ. ʆʪʨʠʤʘʥʽ ʜʘʥʽ 

ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʩʘʤʝ ʟʥʘʯʥʝ ʥʘʭʠʣʝʥʥʷ ʪʫʣʫʙʘ ʻ ʢʣʶʯʦʚʠʤ ʬʘʢʪʦʨʦʤ, 

x x

x

x x

x

x x

x

x



79 
 

ʷʢʠʡ ʩʧʨʠʷʻ ʪʦʯʥʦʩʪʽ ʩʪʨʽʣʝʮʴʢʠʭ ʜʽʡ ʪʘ ʤʽʥʽʤʽʟʘʮʽʾ ʜʝʩʪʘʙʽʣʽʟʫʶʯʠʭ ʢʦʣʠʚʘʥʴ 

ʧʽʜ ʯʘʩ ʣʦʢʦʤʦʮʽʾ. 

 

ʊʘʙʣʠʮʷ 3.15 - ʂʫʪʦʚʽ ʧʦʢʘʟʥʠʢʠ ʙʽʦʧʘʨʠ ʩʪʝʛʥʦ-ʛʦʤʽʣʢʘ ʫ ʨʽʟʥʽ 

ʤʦʤʝʥʪʠ ʯʘʩʫ ʧʨʠ çʅʠʟʴʢʦʤʫè ʧʝʨʝʤʽʱʝʥʥʽ ʩʧʦʨʪʩʤʝʥʽʚ ʫ ʧʨʦʮʝʩʽ ʩʪʨʽʣʴʙʠ ʟ 

ʧʽʩʪʦʣʝʪʫ (n = 50) 

ʄʦʤʝʥʪʠ ʯʘʩʫ ʚ ʮʠʢʣʽ 

ʭʦʜʴʙʠ 

ʂʫʪ ʫ ʙʽʦʧʘʨʽ ʩʪʝʛʥʦ-ʛʦʤʽʣʢʘ, ʛʨʘʜ 

ʧʨʘʚʘ ʣʽʚʘ 

 S  S 

ʚʽʜʨʠʚʫ ʣʽʚʦʾ ʥʦʛʠ ʚʽʜ ʦʧʦʨʠ 119,70 4,20 92,24 3,80 

ʤʦʤʝʥʪ ʚʝʨʪʠʢʘʣʽ 107,41 4,80 103,04 5,96 

ʧʦʩʪʘʥʦʚʢʠ ʣʽʚʦʾ ʥʦʛʠ ʥʘ 

ʦʧʦʨʫ 99,55 3,28 142,44 3,05 

ʚʽʜʨʠʚʫ ʧʨʘʚʦʾ ʥʦʛʠ ʚʽʜ 

ʦʧʦʨʠ 84,79 3,09 124,76 2,80 

ʤʦʤʝʥʪ ʚʝʨʪʠʢʘʣʽ 96,83 4,04 115,86 4,97 

ʧʦʩʪʘʥʦʚʢʠ ʧʨʘʚʦʾ ʥʦʛʠ ʥʘ 

ʦʧʦʨʫ 145,60 4,15 106,05 4,28 
 

ʇʝʨʝʤʽʱʝʥʥʷ ʪʽʣʘ ʪʘ ʚʠʢʦʥʘʥʥʷ ʚʽʜʰʪʦʚʭʫʚʘʣʴʥʠʭ ʨʫʭʽʚ ʧʨʠ 

çʅʠʟʴʢʦʤʫè ʩʧʦʩʦʙʽ ʣʦʢʦʤʦʮʽʾ ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʘʢʪʠʚʥʽʩʪʶ 

ʛʦʤʽʣʢʦʚʠʭ ʩʫʛʣʦʙʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʠʡ ʧʝʨʝʥʽʩ ʚʘʛʠ ʪʘ ʦʧʪʠʤʘʣʴʥʫ 

ʘʤʧʣʽʪʫʜʫ ʨʫʭʽʚ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ (ʪʘʙʣ. 3.16).  

ʊʘʢʘ ʢʦʦʨʜʠʥʘʮʽʷ ʢʽʥʝʤʘʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʬʦʨʤʫʻ ʩʧʝʮʠʬʽʯʥʠʡ 

ʘʜʘʧʪʠʚʥʠʡ ʤʦʪʦʨʥʠʡ ʧʘʪʝʨʥ, ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʪʫʣʫʙʘ ʪʘ 

ʪʦʯʥʽʩʪʴ ʩʪʨʽʣʝʮʴʢʠʭ ʜʽʡ ʧʽʜ ʯʘʩ ʧʝʨʝʩʫʚʘʥʥʷ.  

ʇʨʘʚʠʡ ʛʦʤʽʣʢʦʚʠʡ ʩʫʛʣʦʙ ʧʽʜ ʯʘʩ çʅʠʟʴʢʦʛʦè ʧʝʨʝʤʽʱʝʥʥʷ 

ʜʝʤʦʥʩʪʨʫʻ ʤʘʢʩʠʤʘʣʴʥʝ ʢʫʪʦʚʝ ʧʝʨʝʤʽʱʝʥʥʷ = 102,87Á (S = 4,92) ʫ ʤʦʤʝʥʪ 

ʚʽʜʨʠʚʫ ʧʨʘʚʦʾ ʥʦʛʠ ʚʽʜ ʦʧʦʨʠ, ʪʦʜʽ ʷʢ ʤʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʬʽʢʩʫʻʪʴʩʷ ʧʽʜ ʯʘʩ 

ʧʦʩʪʘʥʦʚʢʠ ʣʽʚʦʾ ʥʦʛʠ ʥʘ ʦʧʦʨʫ. ʃʽʚʠʡ ʛʦʤʽʣʢʦʚʠʡ ʩʫʛʣʦʙ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʤʘʢʩʠʤʘʣʴʥʠʤ ʢʫʪʦʤ = 96,31Á (S = 4,08) ʫ ʬʘʟʽ ʚʽʜʨʠʚʫ ʣʽʚʦʾ ʥʦʛʠ ʚʽʜ ʦʧʦʨʠ 

ʪʘ ʤʽʥʽʤʘʣʴʥʠʤ ï = 64,24Á (S = 2,81) ʧʽʜ ʯʘʩ ʧʦʩʪʘʥʦʚʢʠ ʧʨʘʚʦʾ ʥʦʛʠ ʥʘ 

ʦʧʦʨʫ. 
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ʊʘʙʣʠʮʷ 3.16 - ʂʫʪʦʚʽ ʧʦʢʘʟʥʠʢʠ ʙʽʦʧʘʨʠ ʛʦʤʽʣʢʘ-ʩʪʦʧʘ ʫ ʨʽʟʥʽ 

ʤʦʤʝʥʪʠ ʯʘʩʫ ʧʨʠ çʅʠʟʴʢʦʤʫè ʧʝʨʝʤʽʱʝʥʥʽ ʩʧʦʨʪʩʤʝʥʽʚ ʫ ʧʨʦʮʝʩʽ ʩʪʨʽʣʴʙʠ ʟ 

ʧʽʩʪʦʣʝʪʫ (n = 50) 

ʄʦʤʝʥʪʠ ʯʘʩʫ ʚ ʮʠʢʣʽ 

ʭʦʜʴʙʠ 

ʂʫʪ ʫ ʙʽʦʧʘʨʽ ʛʦʤʽʣʢʘ-ʩʪʦʧʘ, ʛʨʘʜ 

ʧʨʘʚʘ ʣʽʚʘ 

 S  S 

ʚʽʜʨʠʚʫ ʣʽʚʦʾ ʥʦʛʠ ʚʽʜ ʦʧʦʨʠ 92,47 3,44 96,31 4,08 

ʤʦʤʝʥʪ ʚʝʨʪʠʢʘʣʽ 73,93 2,35 84,57 4,20 

ʧʦʩʪʘʥʦʚʢʠ ʣʽʚʦʾ ʥʦʛʠ ʥʘ 

ʦʧʦʨʫ 72,72 4,45 90,97 4,17 

ʚʽʜʨʠʚʫ ʧʨʘʚʦʾ ʥʦʛʠ ʚʽʜ 

ʦʧʦʨʠ 102,87 4,81 92,40 2,15 

ʤʦʤʝʥʪ ʚʝʨʪʠʢʘʣʽ 90,07 4,61 76,14 4,91 

ʧʦʩʪʘʥʦʚʢʠ ʧʨʘʚʦʾ ʥʦʛʠ ʥʘ 

ʦʧʦʨʫ 94,77 4,86 64,24 2,81 

 

ʆʩʦʙʣʠʚʦʶ ʦʟʥʘʢʦʶ çʅʠʟʴʢʦʛʦè ʩʧʦʩʦʙʫ ʣʦʢʦʤʦʮʽʾ ʻ ʟʙʽʣʴʰʝʥʥʷ ʢʫʪʘ 

ʤʽʞ ʚʝʨʪʠʢʘʣʴʥʦʶ ʚʽʩʩʶ ʧʨʦʩʪʦʨʫ ʪʘ ʚʽʩʩʶ ʛʦʤʽʣʢʠ ʦʧʦʨʥʦʾ ʢʽʥʮʽʚʢʠ ʜʦ         

= 25,20Á (S = 2,51), ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʙʽʣʴʰ ʥʠʟʴʢʝ ʧʦʣʦʞʝʥʥʷ ʪʽʣʘ ʪʘ 

ʚʽʜʧʦʚʽʜʥʝ ʟʤʽʱʝʥʥʷ ʪʫʣʫʙʘ ʡ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ ʫ ʧʨʦʩʪʦʨʽ. ʎʝ ʧʦʣʦʞʝʥʥʷ 

ʟʘʙʝʟʧʝʯʫʻ ʧʣʘʚʥʝ ʧʝʨʝʥʝʩʝʥʥʷ ʚʘʛʠ ʪʽʣʘ ʟ ʦʜʥʽʻʾ ʢʽʥʮʽʚʢʠ ʥʘ ʽʥʰʫ ʪʘ ʬʦʨʤʫʻ 

ʩʧʝʮʠʬʽʯʥʠʡ ʘʜʘʧʪʠʚʥʠʡ ʤʦʪʦʨʥʠʡ ʧʘʪʝʨʥ, ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ 

ʣʦʢʦʤʦʮʽʾ ʽ ʢʦʥʪʨʦʣʴ ʨʫʭʽʚ ʚʝʨʭʥʽʭ ʢʽʥʮʽʚʦʢ ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ. 

ɸʢʪʠʚʥʽʩʪʴ ʨʫʭʽʚ ʫ ʛʦʤʽʣʢʦʚʠʭ ʩʫʛʣʦʙʘʭ ʚʠʟʥʘʯʘʻ ʚʽʜʰʪʦʚʭʫʚʘʥʥʷ ʪʘ 

ʧʦʜʘʣʴʰʝ ʧʝʨʝʤʽʱʝʥʥʷ ʪʽʣʘ: ʜʣʷ ʧʨʘʚʦʛʦ ʛʦʤʽʣʢʦʚʦʛʦ ʩʫʛʣʦʙʘ ʥʘʡʙʽʣʴʰʝ 

ʢʫʪʦʚʝ ʟʥʘʯʝʥʥʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʤʦʤʝʥʪ ʚʽʜʨʠʚʫ ʧʨʘʚʦʾ ʥʦʛʠ ʚʽʜ ʦʧʦʨʠ ï 

= 102,87Á (S = 4,92), ʥʘʡʤʝʥʰʝ ï ʧʨʠ ʧʦʩʪʘʥʦʚʮʽ ʣʽʚʦʾ ʥʦʛʠ ʥʘ ʦʧʦʨʫ; ʜʣʷ 

ʣʽʚʦʛʦ ʛʦʤʽʣʢʦʚʦʛʦ ʩʫʛʣʦʙʘ ï ʤʘʢʩʠʤʘʣʴʥʝ = 96,31Á (S = 4,08) ʫ ʬʘʟʽ ʚʽʜʨʠʚʫ 

ʣʽʚʦʾ ʥʦʛʠ ʪʘ ʤʽʥʽʤʘʣʴʥʝ = 64,24Á (S = 2,81) ʧʨʠ ʧʦʩʪʘʥʦʚʮʽ ʧʨʘʚʦʾ ʥʦʛʠ ʥʘ 

ʦʧʦʨʫ. 

ʋʟʘʛʘʣʴʥʶʶʯʠ, ʢʦʞʝʥ ʽʟ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʧʦʩʦʙʽʚ ʧʝʨʝʤʽʱʝʥʥʷ 

ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʩʧʝʮʠʬʽʯʥʠʤʠ ʪʝʭʥʽʯʥʠʤʠ ʪʘ ʧʨʦʩʪʦʨʦʚʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, 
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ʧʨʦʪʝ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʡ ʟʘʛʘʣʴʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ, ʟʦʢʨʝʤʘ ʬʘʟʦʚʘ ʩʪʨʫʢʪʫʨʘ 

ʨʫʭʫ, ʷʢʘ ʢʦʨʝʣʶʻ ʟ ʛʨʘʥʠʯʥʠʤʠ ʢʫʪʦʚʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʫ ʩʫʛʣʦʙʘʭ ʥʠʞʥʽʭ 

ʢʽʥʮʽʚʦʢ, ʧʨʠʪʘʤʘʥʥʠʤʠ ʢʦʥʢʨʝʪʥʦʤʫ ʩʧʦʩʦʙʫ ʣʦʢʦʤʦʮʽʾ. 

ɼʦʚʞʠʥʘ ʢʨʦʢʫ (ʫ ʚʽʜʩʦʪʢʘʭ ʚʽʜ ʟʨʦʩʪʫ ʩʧʦʨʪʩʤʝʥʘ) ʩʪʘʥʦʚʠʣʘ: 

çɿʚʠʯʘʡʥʠʡè ʢʨʦʢ ï = 40,97% (S = 7,57); çʃʽʥʽʡʥʝè ʧʝʨʝʤʽʱʝʥʥʷ ï              

= 37,34% (S = 3,44); çʍ-ʧʦʜʽʙʥʝè ʧʝʨʝʤʽʱʝʥʥʷ ï = 36,51% (S = 5,74); 

çʅʠʟʴʢʝè ʧʝʨʝʤʽʱʝʥʥʷ ï = 35,71% (S = 5,97); çʃʠʞʥʠʡè ʢʨʦʢ ï = 35,32% 

(S = 5,51). 

ɼʣʷ ʩʧʦʨʪʩʤʝʥʘ ʨʦʩʪʦʤ 167,1 ʩʤ ʘʙʩʦʣʶʪʥʽ ʟʥʘʯʝʥʥʷ ʢʨʦʢʫ ʚʽʜʧʦʚʽʜʥʦ 

ʩʪʘʥʦʚʠʣʠ: çɿʚʠʯʘʡʥʠʡè ï = 676,1 ʩʤ (S = 51,2); çʃʽʥʽʡʥʝè ï = 616,24 ʩʤ              

(S = 21,3); çʍ-ʧʦʜʽʙʥʝè ï = 602,44 ʩʤ (S = 34,6); çʅʠʟʴʢʝè ï = 589,23 ʩʤ                

(S = 35,2); çʃʠʞʥʠʡè ï = 582,86 ʩʤ (S = 32,1). 

ʊʝʤʧ ʢʨʦʢʽʚ (ʢʨʦʢ/ʩ): çɿʚʠʯʘʡʥʠʡè ï 0,74; çʃʽʥʽʡʥʝè ï 0,82; çʃʠʞʥʠʡè 

ï 0,91; çʅʠʟʴʢʝè ï 0,93; çʍ-ʧʦʜʽʙʥʝè ï 0,95. 

ʆʩʦʙʣʠʚʽʩʪʶ çʅʠʟʴʢʦʛʦè ʧʝʨʝʤʽʱʝʥʥʷ ʻ ʤʘʡʞʝ ʧʦʚʥʘ ʚʽʜʩʫʪʥʽʩʪʴ 

ʦʙʝʨʪʘʣʴʥʠʭ ʨʫʭʽʚ ʧʣʝʯʦʚʦʛʦ ʧʦʷʩʫ ʱʦʜʦ ʪʘʟʫ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʢʫʪʦʤ 

ʤʽʞ ʚʽʩʩʶ ʚʝʨʭʥʽʭ ʪʘ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ: ʚʽʜʨʠʚ ʣʽʚʦʾ ʥʦʛʠ ï = 2,47Á (S = 0,33); 

ʚʝʨʪʠʢʘʣʴʥʘ ʧʦʟʠʮʽʷ ï = 1,58Á (S = 0,21); ʧʦʩʪʘʥʦʚʢʘ ʣʽʚʦʾ ʥʦʛʠ ï = 2,42Á               

(S = 0,14); ʚʽʜʨʠʚ ʧʨʘʚʦʾ ʥʦʛʠ ï = 1,46Á (S = 0,23); ʚʝʨʪʠʢʘʣʴʥʘ ʧʦʟʠʮʽʷ ï     

= 1,43Á (S = 0,45); ʧʦʩʪʘʥʦʚʢʘ ʧʨʘʚʦʾ ʥʦʛʠ ï = 2,74Á (S = 0,36). 

ʊʘʢʠʤ ʯʠʥʦʤ, çʅʠʟʴʢʝè ʧʝʨʝʤʽʱʝʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʪʽʡʢʦʶ 

ʧʦʟʠʮʽʻʶ ʪʫʣʫʙʘ, ʤʽʥʽʤʽʟʘʮʽʻʶ ʦʙʝʨʪʘʣʴʥʠʭ ʨʫʭʽʚ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʥʘʧʽʚʟʽʛʥʫʪʠʭ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ, ʱʦ ʩʧʨʠʷʻ ʟʥʠʞʝʥʥʶ ʚʝʨʪʠʢʘʣʴʥʠʭ ʢʦʣʠʚʘʥʴ 

ʪʽʣʘ ʪʘ ʧʽʜʚʠʱʝʥʥʶ ʩʪʘʙʽʣʴʥʦʩʪʽ ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ. 

ɺʩʪʘʥʦʚʣʝʥʦ ʧʝʚʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʧʦʢʘʟʥʠʢʘʭ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʧʦʩʦʙʽʚ ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ, ʟʦʢʨʝʤʘ ʱʦʜʦ 

ʨʝʟʫʣʴʪʫʶʯʦʾ ʰʚʠʜʢʦʩʪʽ ʧʝʨʝʤʽʱʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʮʝʥʪʨʫ ʤʘʩ (ɿʎʄ) ʪʽʣʘ. 

ʅʘʡʤʝʥʰʝ ʟʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ɿʎʄ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʧʨʠ ʚʠʢʦʥʘʥʥʽ 

çʟʚʠʯʘʡʥʦʛʦè ʢʨʦʢʫ ï = 0,82 ʤĿʩ ĭ (S = 0,07). ʇʨʠ çʣʽʥʽʡʥʦʤʫè ʧʝʨʝʤʽʱʝʥʥʽ 

ʩʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ɿʎʄ ʩʢʣʘʜʘʣʘ = 1,12 ʤĿʩ ĭ (S = 0,10), ʧʨʠ çʃʠʞʥʦʤʫè 
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ʢʨʦʮʽ ï = 1,15 ʤĿʩ ĭ (S = 0,05), ʧʨʠ çʅʠʟʴʢʦʤʫè ʧʝʨʝʤʽʱʝʥʥʽ ï = 1,22 ʤĿʩ ĭ 

(S = 0,08), ʘ ʧʨʠ çʍ-ʧʦʜʽʙʥʦʤʫè ʧʝʨʝʤʽʱʝʥʥʽ ʨʝʟʫʣʴʪʫʶʯʘ ʰʚʠʜʢʽʩʪʴ ʙʫʣʘ 

ʥʘʡʚʠʱʦʶ ï = 1,31 ʤĿʩ ĭ (S = 0,06). 

ɿ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʩʧʦʩʦʙʫ ʧʝʨʝʤʽʱʝʥʥʷ ʥʘ ʪʦʯʥʽʩʪʴ ʩʪʨʽʣʴʙʠ 

ʪʘ ʰʚʠʜʢʦʩʪʨʽʣʴʥʽʩʪʴ ʩʧʦʨʪʩʤʝʥʘ ʧʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ: ʚʨʘʭʦʚʘʥʦ 

ʨʝʟʫʣʴʪʘʪʠ ʧʦʩʪʨʽʣʽʚ ʧʦ ʤʽʰʝʥʽ ʪʘ ʧʨʦʩʪʦʨʦʚʽ ʧʦʢʘʟʥʠʢʠ ʪʝʭʥʽʢʠ ʧʝʨʝʤʽʱʝʥʥʷ 

ʩʪʨʽʣʴʮʷ ʫ ʨʫʩʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʪʦʯʥʽʩʪʴ ʩʪʨʽʣʴʙʠ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʧʦʩʦʙʫ ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʘ (p < 0,05). ɿʦʢʨʝʤʘ, ʧʨʠ 

çʟʚʠʯʘʡʥʦʤʫè ʢʨʦʮʽ ʪʦʯʥʽʩʪʴ ʩʪʨʽʣʴʙʠ ʻ ʥʘʡʥʠʞʯʦʶ, ʪʦʜʽ ʷʢ ʚʠʢʦʥʘʥʥʷ       

çʍ-ʧʦʜʽʙʥʦʛʦè ʢʨʦʢʫ ʩʧʨʠʷʻ ʧʦʤʽʪʥʦʤʫ ʧʽʜʚʠʱʝʥʥʶ ʡʤʦʚʽʨʥʦʩʪʽ ʚʣʫʯʠʪʠ ʫ 

ʤʽʰʝʥʴ (ʨʠʩ. 3.1). 

ɺʦʜʥʦʯʘʩ, ʜʦʚʝʜʝʥʦ, ʱʦ ʚʣʫʯʥʽʩʪʴ ʩʧʦʨʪʩʤʝʥʽʚ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ 

(p<0,05) ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʤʽʞ ʫʩʽʤʘ ʩʧʦʩʦʙʘʤʠ ʧʝʨʝʤʽʱʝʥʥʷ (ʪʘʙʣ. 3. 17). 

 

 

ʈʠʩʫʥʦʢ. 3. 1 - ɿʘʣʝʞʥʽʩʪʴ ʪʦʯʥʦʩʪʽ ʩʪʨʽʣʴʙʠ ʚʽʜ ʩʧʦʩʦʙʫ ʧʝʨʝʤʽʱʝʥʥʷ 

(n = 50) 

x x

x
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ʊʘʙʣʠʮʷ 3.17 - ʇʦʨʽʚʥʷʥʥʷ ʚʣʫʯʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʩʧʦʩʦʙʫ 

ʧʝʨʝʤʽʱʝʥʥʷ, ʙʘʣ (n=50) 

ʉʧʦʩʦʙʠ 

ʧʝʨʝʤʽʱʝʥʥʷ 

ʂʨʠʪʝʨʽʡ ʅʴʶʤʘʥʘ-ʂʝʫʣʩʘ; ʥʘʙʣʠʞʝʥʽ ʡʤʦʚʽʨʥʦʩʪʽ ʜʣʷ 

ʘʧʦʩʪʝʨʽʦʨʥʠʭ ʢʨʠʪʝʨʽʾʚ 

ʄʽʞʛʨʫʧʦʚʘ ʧʦʤʠʣʢʘ MS = 30,907, df = 245 

1 

(66,01; 5,00) 

2 

(86,75; 4,47) 

3 

(80,82; 5,24) 

4 

(91,06; 6,81) 

5 

(94,47; 5,97) 

1  2Ŀ10-5 9Ŀ10-6 8Ŀ10-6 1,7Ŀ10-5 

2 2,2Ŀ10-5  9Ŀ10-6 0,0001 2,2Ŀ10-5 

3 9Ŀ10-6 9Ŀ10-6  2Ŀ10-5 8Ŀ10-6 

4 8Ŀ10-6 0,0001 2Ŀ10-5  0,00215 

5 1,7Ŀ10-5 2Ŀ10-5 8Ŀ10-6 0,0022  

 

ʇʨʠʤʽʪʢʘ. (ØȠ3$); 1 ï çɿʚʠʯʘʡʥʠʡè ʢʨʦʢ; 2 ï ʃ̔ ʥʽʡʥʝ ʧʝʨʝʤʽʱʝʥʥʷ; 3 ï çʅʠʟʴʢʝè 

ʧʝʨʝʤʽʱʝʥʥʷ; 4 ï çʃʠʞʥʠʡè ʢʨʦʢ; 5 ï çʍ-ʧʦʜʽʙʥʝè ʧʝʨʝʤʽʱʝʥʥʷ. 

 

ɺʠʟʥʘʯʝʥʥʷ ʙʽʦʢʽʥʝʤʘʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ 

ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ, ʱʦ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʽ ʟ 

ʧʽʩʪʦʣʝʪʫ, ʻ ʘʢʪʫʘʣʴʥʦʶ ʥʘʫʢʦʚʦʶ ʧʨʦʙʣʝʤʦʶ. ʎʝ ʜʘʻ ʟʤʦʛʫ ʚʩʪʘʥʦʚʠʪʠ 

ʦʧʪʠʤʘʣʴʥʽ ʨʫʭʦʚʽ ʜʽʾ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ 

ʪʝʭʥʽʯʥʠʭ ʧʨʠʡʦʤʽʚ, ʤʽʥʽʤʽʟʘʮʽʶ ʥʘʜʤʽʨʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʪʘ ʧʽʜʚʠʱʝʥʥʷ 

ʪʦʯʥʦʩʪʽ ʩʪʨʽʣʴʙʠ. 

ʅʘ ʥʘʩʪʫʧʥʦʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʚʠʟʥʘʯʝʥʥʷ ʪʘ 

ʧʦʨʽʚʥʷʥʥʷ ʢʫʪʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʧʦʨʪʩʤʝʥʽʚ ʟʘ ʢʣʶʯʦʚʠʤʠ 

ʙʽʦʤʝʭʘʥʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: ʢʫʪ ʤʽʞ ʪʫʣʫʙʦʤ ʪʘ ʩʪʝʛʥʦʤ (ʢʫʣʴʰʦʚʠʡ 

ʩʫʛʣʦʙ, ʧʨʘʚʠʡ ʪʘ ʣʽʚʠʡ); ʢʫʪ ʤʽʞ ʩʪʝʛʥʦʤ ʪʘ ʛʦʤʽʣʢʦʶ (ʢʦʣʽʥʥʠʡ ʩʫʛʣʦʙ, 

ʧʨʘʚʠʡ ʪʘ ʣʽʚʠʡ); ʢʫʪ ʤʽʞ ʛʦʤʽʣʢʦʶ ʪʘ ʩʪʦʧʦʶ (ʛʦʤʽʣʢʦʚʠʡ ʩʫʛʣʦʙ, ʧʨʘʚʠʡ ʪʘ 

ʣʽʚʠʡ); ʢʫʪ ʤʽʞ ʚʽʩʩʶ ʧʣʝʯʦʚʦʛʦ ʧʦʷʩʫ ʪʘ ʧʦʷʩʫ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ; ʢʫʪ ʤʽʞ 

ʚʽʩʩʶ ʚʝʨʪʠʢʘʣʽ ʪʘ ʪʫʣʫʙʦʤ (ʢʫʪ ʥʘʭʠʣʫ ʪʫʣʫʙʘ). 

ʂʦʤʧʣʝʢʩʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʧʨʦʩʪʦʨʦʚʦ-

ʯʘʩʦʚʫ ʦʨʛʘʥʽʟʘʮʽʶ ʨʫʭʽʚ ʩʧʦʨʪʩʤʝʥʘ ʧʽʜ ʯʘʩ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ ʧʝʨʝʤʽʱʝʥʥʷ ʪʘ 

ʚʠʟʥʘʯʠʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ: ʝʬʝʢʪʠʚʥʝ ʧʝʨʝʥʝʩʝʥʥʷ ʚʘʛʠ 

ʪʽʣʘ ʟ ʥʦʛʠ ʥʘ ʥʦʛʫ; ʦʧʪʠʤʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʧʦʨʥʦʾ ʧʦʚʝʨʭʥʽ; ʤʽʥʽʤʽʟʘʮʽʶ 

ʦʙʝʨʪʘʣʴʥʠʭ ʽ ʚʝʨʪʠʢʘʣʴʥʠʭ ʢʦʣʠʚʘʥʴ ʪʫʣʫʙʘ; ʩʪʘʙʽʣʴʥʽʩʪʴ ʧʦʣʦʞʝʥʥʷ 
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ʚʝʨʭʥʽʭ ʢʽʥʮʽʚʦʢ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʩʪʨʽʣʴʙʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʟʥʘʯʝʥʥʷ 

ʢʫʪʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫ ʨʽʟʥʠʭ ʩʫʛʣʦʙʘʭ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ ʪʘ ʪʫʣʫʙʘ ʻ 

ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʜʣʷ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʽʢʠ 

ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ, ʱʦ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʧʽʜʚʠʱʫʻ ʾʭʥʶ ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ 

ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʽ ʟ ʧʽʩʪʦʣʝʪʫ. ɼʦʚʝʜʝʥʦ, ʱʦ ʜʣʷ ʙʽʦʧʘʨʠ ʪʫʣʫʙ-ʩʪʝʛʥʦ ʫ 

ʨʽʟʥʽ ʤʦʤʝʥʪʠ ʯʘʩʫ ʚ ʮʠʢʣʽ ʭʦʜʴʙʠ ʟʘʣʝʞʥʦ ʚʽʜ ʩʧʦʩʦʙʫ ʧʝʨʝʤʽʱʝʥʥʷ ʚ ʮʽʣʦʤʫ 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ (p < 0,05) ʤʽʞ ʫʩʽʤʘ 

ʢʫʪʦʚʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʩʧʦʨʪʩʤʝʥʽʚ, ʱʦ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʚ ʧʨʘʢʪʠʯʥʽʡ 

ʩʪʨʽʣʴʙʽ (ʪʘʙʣ. 3. 18). 

 

ʊʘʙʣʠʮʷ 3.18 - ʇʦʨʽʚʥʷʥʥʷ ʢʫʪʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʽʦʧʘʨʠ ʪʫʣʫʙ-

ʩʪʝʛʥʦ ʩʧʦʨʪʩʤʝʥʽʚ ʽʟ ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ ʟʘʣʝʞʥʦ ʚʽʜ ʩʧʦʩʦʙʫ ʧʝʨʝʤʽʱʝʥʥʷ 

(n = 50) 

ʄʦʤʝʥʪʠ ʯʘʩʫ ʚ 

ʮʠʢʣʽ ʭʦʜʴʙʠ ʂ
ʫ
ʪ 

ɸʥʘʣʽʟ ʢʫʪʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʧʦʩʦʙʽʚ ʧʝʨʝʤʽʱʝʥʥʷ ʤʝʪʦʜʦʤ ʄʅʂ-ʩʝʨʝʜʥʽʭ; 

ʃʷʤʙʜʘ ʋʽʣʢʩʘ=0,0024, F(48, 903,43)=71,242, p<0,05 

F1 ʨ ɸʧʦʩʪʝʨʽʦʨʥʽ ʧʦʨʽʚʥʷʥʥʷ; 

df=245 

R2 F2; df=4; 

p<0,05 df=(4; 245) 

ʚʽʜʨʠʚʫ ʣʽʚʦʾ ʥʦʛʠ 

ʚʽʜ ʦʧʦʨʠ 

ʧ 0,414 0,7988 1-2; 1-3; 1-4; 1-5 0,914 650,22 

ʣ 0,325 0,8610 1-2; 1-3; 1-4; 1-5; 2-3; 2-5; 3-5; 4-5 0,917 679,45 

ʤʦʤʝʥʪ ʚʝʨʪʠʢʘʣʽ 
ʧ 0,333 0,8554 ʫʩʽ, ʢʨʽʤ 2-5 0,889 490,73 

ʣ 0,329 0,8581 1-2; 1-3; 1-4; 1-5 0,908 606,33 

ʧʦʩʪʘʥʦʚʢʠ ʣʽʚʦʾ 

ʥʦʛʠ ʥʘ ʦʧʦʨʫ 

ʧ 1,154 0,3316 1-2; 1-3; 1-4; 1-5; 2-4; 3-4; 4-5 0,973 2233,93 

ʣ 0,419 0,7949 ʫʩʽ, ʢʨʽʤ 2-4 0,950 1160,46 

ʚʽʜʨʠʚʫ ʧʨʘʚʦʾ 

ʥʦʛʠ ʚʽʜ ʦʧʦʨʠ 

ʧ 0,397 0,8106 ʫʩʽ, ʢʨʽʤ 4-5 0,911 624,57 

ʣ 0,579 0,6780 ʫʩʽ, ʢʨʽʤ 3-4 0,954 1259,13 

ʤʦʤʝʥʪ ʚʝʨʪʠʢʘʣʽ 
ʧ 0,715 0,5827 1-2; 1-3; 1-4; 1-5 0,891 500,63 

ʣ 0,332 0,8561 ʫʩʽ, ʢʨʽʤ 2-5 ʽ 3-4 0,860 377,54 

ʧʦʩʪʘʥʦʚʢʠ ʧʨʘʚʦʾ 

ʥʦʛʠ ʥʘ ʦʧʦʨʫ 

ʧ 0,470 0,7578 ʫʩʽ, ʢʨʽʤ 2-4 ʽ 3-4 0,904 574,49 

ʣ 0,267 0,8988 ʫʩʽ, ʢʨʽʤ 2-5 ʽ 3-4 0,873 420,04 

 

ʇʨʠʤʽʪʢʘ 1. F1 ï ʪʝʩʪ ʃʝʚʝʥʘ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʜʠʩʧʝʨʩʽʡ ʥʘ ʛʦʤʦʛʝʥʥʽʩʪʴ.  

ʇʨʠʤʽʪʢʘ 2. F2 ï ʢʨʠʪʝʨʽʡ ʌʽʰʝʨʘ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʧʣʠʚʫ ʩʧʦʩʦʙʫ ʨʫʭʫ ʥʘ ʢʫʪʦʚʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ.  

ʇʨʠʤʽʪʢʘ 3. R2 ï ʢʚʘʜʨʘʪ ʤʥʦʞʠʥʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʨʝʣʷʮʽʾ, ʷʢʠʡ ʚʢʘʟʫʻ ʥʘ ʯʘʩʪʢʫ 

ʤʽʥʣʠʚʦʩʪʽ, ʱʦ ʧʦʷʩʥʶʻ ʧʦʙʫʜʦʚʘʥʘ ʤʦʜʝʣʴ; ʘʧʦʩʪʝʨʽʦʨʥʽ ʧʦʨʽʚʥʷʥʥʷ ï ʨʝʟʫʣʴʪʘʪʠ 

ʧʦʧʘʨʥʠʭ ʧʦʨʽʚʥʷʥʴ ʟʘ ʢʨʠʪʝʨʽʻʤ ʅʴʶʤʘʥʘ-ʂʝʫʣʩʘ, ʜʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ 

ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʢʫʪʘʤʠ ʟʘʣʝʞʥʦ ʚʽʜ ʩʧʦʩʦʙʫ ʨʫʭʫ (1 ï 5 , ʜʠʚ. ʧʨʠʤʽʪʢʘ 1).  

ʇʨʠʤʽʪʢʘ 4. df ï ʩʪʫʧʝʥʽ ʚʽʣʴʥʦʩʪʽ. 

ʇʨʠʤʽʪʢʘ 5. ʨ ï ʜʦʩʷʛʥʫʪʠʡ ʨʽʚʝʥʴ ʟʥʘʯʫʱʦʩʪʽ. 
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ɹʽʣʴʰ ʜʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʢʽʥʝʤʘʪʠʯʥʠʭ ʜʘʥʠʭ ʜʦʟʚʦʣʠʚ 

ʚʠʷʚʠʪʠ ʭʘʨʘʢʪʝʨʥʫ ʦʩʦʙʣʠʚʽʩʪʴ ʧʝʨʝʤʽʱʝʥʥʷ ʟʚʠʯʘʡʥʠʤ ʢʨʦʢʦʤ ð 

ʧʽʜʚʠʱʝʥʽ ʟʥʘʯʝʥʥʷ ʢʫʪʽʚ ʫ ʢʫʣʴʰʦʚʠʭ ʩʫʛʣʦʙʘʭ ʫ ʢʣʶʯʦʚʽ ʤʦʤʝʥʪʠ ʦʧʦʨʥʦʾ 

ʬʘʟʠ. ɿʦʢʨʝʤʘ: ʫ ʤʦʤʝʥʪ ʧʦʩʪʘʥʦʚʢʠ ʧʨʘʚʦʾ ʥʦʛʠ ʥʘ ʦʧʦʨʫ ʢʫʪ ʫ ʣʽʚʦʤʫ 

ʢʫʣʴʰʦʚʦʤʫ ʩʫʛʣʦʙʽ ʩʪʘʥʦʚʠʪʴ = 173,14Á (S = 5,37); ʫ ʤʦʤʝʥʪ ʧʦʩʪʘʥʦʚʢʠ 

ʣʽʚʦʾ ʥʦʛʠ ʥʘ ʦʧʦʨʫ ʢʫʪ ʫ ʧʨʘʚʦʤʫ ʢʫʣʴʰʦʚʦʤʫ ʩʫʛʣʦʙʽ ʜʦʩʷʛʘʻ = 173,54Á    

(S = 4,57). 

ʆʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ ʩʪʝʛʥʦ ʫ ʮʽ ʤʦʤʝʥʪʠ ʥʝ 

ʚʽʜʚʦʜʠʪʴʩʷ ʥʘʟʘʜ ʚʽʜʥʦʩʥʦ ʪʫʣʫʙʘ, ʬʦʨʤʫʶʯʠ ʙʽʣʴʰ ʨʦʟʽʛʥʫʪʝ ʧʦʣʦʞʝʥʥʷ 

ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʩʧʦʩʦʙʘʤʠ ʧʝʨʝʤʽʱʝʥʥʷ. 

ɿ ʤʝʪʦʶ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʚʽʜʤʽʥʥʦʩʪʝʡ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʘʧʦʩʪʝʨʽʦʨʥʽ 

(ʧʦʧʘʨʥʽ) ʧʦʨʽʚʥʷʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ, ʱʦ: ʢʫʪʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʙʽʦʧʘʨʠ çʪʫʣʫʙïʩʪʝʛʥʦè ʧʨʠ ʟʚʠʯʘʡʥʽʡ ʭʦʜʴʙʽ ʚ ʫʩʽ ʜʦʩʣʽʜʞʫʚʘʥʽ ʤʦʤʝʥʪʠ 

ʮʠʢʣʫ ʭʦʜʴʙʠ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ (p < 0,05) ʧʝʨʝʚʠʱʫʶʪʴ ʚʽʜʧʦʚʽʜʥʽ 

ʧʦʢʘʟʥʠʢʠ, ʟʘʬʽʢʩʦʚʘʥʽ ʧʨʠ ʽʥʰʠʭ ʩʧʦʩʦʙʘʭ ʧʝʨʝʤʽʱʝʥʥʷ (ʨʠʩ. 3. 2). 

 

   

 ʘ) ʙ) 

ʈʠʩʫʥʦʢ 3.2 ï ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʢʫʪʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʨʽʟʥʽ ʤʦʤʝʥʪʠ 

ʯʘʩʫ ʟʘʣʝʞʥʦ ʚʽʜ ʩʧʦʩʦʙʫ ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ, ʜʝ ʘ) ï ʙʽʦʧʘʨʘ ʪʫʣʫʙ-

ʩʪʝʛʥʦ; ʙ) ï ʙʽʦʧʘʨʘ ʩʪʝʛʥʦ-ʛʦʤʽʣʢʘ 

 

x

x



86 
 

ʊʘʢʽ ʜʘʥʽ ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʝʨʜʞʫʚʘʪʠ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʩʪʽʡʢʦʛʦ ʧʘʪʝʨʥʫ 

ʧʽʜʚʠʱʝʥʦʾ ʨʦʟʛʠʥʘʣʴʥʦʾ ʧʦʟʠʮʽʾ ʫ ʢʫʣʴʰʦʚʠʭ ʩʫʛʣʦʙʘʭ ʧʽʜ ʯʘʩ ʟʚʠʯʘʡʥʦʛʦ 

ʢʨʦʢʫ. ɺʠʷʚʣʝʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʩʧʝʮʠʬʽʢʫ ʤʦʪʦʨʥʦʾ ʢʦʦʨʜʠʥʘʮʽʾ, 

ʭʘʨʘʢʪʝʨʥʦʾ ʜʣʷ ʭʦʜʴʙʠ ʷʢ ʙʘʟʦʚʦʛʦ ʮʠʢʣʽʯʥʦʛʦ ʣʦʢʦʤʦʪʦʨʥʦʛʦ ʨʫʭʫ. 

ɿʙʽʣʴʰʝʥʽ ʢʫʪʠ ʚ ʢʫʣʴʰʦʚʠʭ ʩʫʛʣʦʙʘʭ: ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʙʘʣʘʥʩʦʚʘʥʠʡ ʧʝʨʝʥʦʩ 

ʤʘʩʠ ʪʽʣʘ; ʬʦʨʤʫʶʪʴ ʦʧʪʠʤʘʣʴʥʝ ʚʟʘʻʤʦʨʦʟʪʘʰʫʚʘʥʥʷ ʣʘʥʦʢ ʪʫʣʫʙʘ ʪʘ 

ʥʠʞʥʴʦʾ ʢʽʥʮʽʚʢʠ ʫ ʬʘʟʽ ʧʦʯʘʪʢʦʚʦʛʦ ʢʦʥʪʘʢʪʫ; ʤʦʞʫʪʴ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ 

ʤʝʭʘʥʽʟʤ ʩʪʘʙʽʣʽʟʘʮʽʾ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʣʘʚʥʽʩʪʴ ʧʝʨʝʭʦʜʫ ʚʽʜ ʦʜʥʽʻʾ ʦʧʦʨʥʦʾ 

ʬʘʟʠ ʜʦ ʽʥʰʦʾ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʟʚʦʣʷʶʪʴ ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʟʚʠʯʘʡʥʘ ʭʦʜʘ 

ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʜʦʤʽʥʫʚʘʥʥʷʤ ʨʦʟʽʛʥʫʪʦʛʦ ʧʦʣʦʞʝʥʥʷ ʩʪʝʛʦʥ ʫ ʢʫʣʴʰʦʚʠʭ 

ʩʫʛʣʦʙʘʭ, ʱʦ ʟʫʤʦʚʣʶʻ ʾʾ ʫʥʽʢʘʣʴʥʠʡ ʙʽʦʤʝʭʘʥʽʯʥʠʡ ʧʨʦʬʽʣʴ. ʉʪʘʪʠʩʪʠʯʥʦ 

ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ ʽʥʰʠʭ ʩʧʦʩʦʙʽʚ ʧʝʨʝʤʽʱʝʥʥʷ ʧʽʜʢʨʝʩʣʶʶʪʴ 

ʩʧʝʮʠʬʽʯʥʽʩʪʴ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʮʠʢʣʫ ʭʦʜʴʙʠ, ʱʦ ʤʘʻ 

ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʧʦʛʣʠʙʣʝʥʦʛʦ ʘʥʘʣʽʟʫ ʣʦʢʦʤʦʪʦʨʥʠʭ 

ʧʘʪʝʨʥʽʚ ʩʧʦʨʪʩʤʝʥʽʚ. 

ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʢʫʪʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʢʘʟʘʚ, ʱʦ ʧʨʠ ʚʩʽʭ 

ʩʧʦʩʦʙʘʭ ʧʝʨʝʤʽʱʝʥʥʷ, ʦʢʨʽʤ ʟʚʠʯʘʡʥʦʛʦ ʢʨʦʢʫ, ʩʧʦʨʪʩʤʝʥʠ ʟʥʘʯʥʦ 

ʟʤʝʥʰʫʶʪʴ ʘʤʧʣʽʪʫʜʫ ʢʫʪʦʚʠʭ ʧʝʨʝʤʽʱʝʥʴ ʫ ʢʫʣʴʰʦʚʠʭ ʪʘ ʢʦʣʽʥʥʠʭ 

ʩʫʛʣʦʙʘʭ. ʎʝ ʟʫʤʦʚʣʝʥʦ ʩʧʝʮʠʬʽʢʦʶ ʪʝʭʥʽʢʠ ʪʘʢʠʭ ʩʧʦʩʦʙʽʚ ʧʝʨʝʤʽʱʝʥʥʷ, ʱʦ 

ʧʝʨʝʜʙʘʯʘʶʪʴ ʢʦʤʧʘʢʪʥʽʰʝ ʧʦʣʦʞʝʥʥʷ ʣʘʥʦʢ ʪʽʣʘ ʪʘ ʦʙʤʝʞʝʥʥʷ 

ʥʘʜʣʠʰʢʦʚʠʭ ʨʦʟʛʠʥʘʣʴʥʠʭ ʨʫʭʽʚ. 

ʄʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʢʫʪʽʚ ʙʽʦʧʘʨʠ çʪʫʣʫʙïʩʪʝʛʥʦè ʧʨʠ 

çʥʝʩʪʘʥʜʘʨʪʥʠʭè ʩʧʦʩʦʙʘʭ ʧʝʨʝʤʽʱʝʥʥʷ (çʃ̔ʥʽʡʥʠʡè ʢʨʦʢ, çʅʠʟʴʢʝè 

ʧʝʨʝʤʽʱʝʥʥʷ, çʃʠʞʥʠʡè ʪʘ çʍ-ʧʦʜʽʙʥʠʡè ʢʨʦʢ) ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ ʚ ʤʦʤʝʥʪ 

ʚʽʜʨʠʚʫ ʣʽʚʦʾ ʥʦʛʠ ʚʽʜ ʦʧʦʨʠ ʫ ʣʽʚʦʤʫ ʢʫʣʴʰʦʚʦʤʫ ʩʫʛʣʦʙʽ. ʅʘʡʙʽʣʴʰʠʡ 

ʧʦʢʘʟʥʠʢ ʩʪʘʥʦʚʠʚ: = 141,94Á (S = 4,44) ï ʧʨʠ ʣʽʥʽʡʥʦʤʫ ʢʨʦʮʽ. 

ʉʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʟʘʩʚʽʜʯʠʚ, ʱʦ ʮʝʡ ʢʫʪ: ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʧʝʨʝʚʠʱʫʻ 

(p < 0,05) ʚʽʜʧʦʚʽʜʥʽ ʟʥʘʯʝʥʥʷ, ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʥʠʟʴʢʦʛʦ ʪʘ çʍ-ʧʦʜʽʙʥʦʛʦè 

x
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ʧʝʨʝʤʽʱʝʥʥʷ; ʥʝ ʤʘʻ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ (p > 0,05) ʚʽʜ 

ʘʥʘʣʦʛʽʯʥʦʛʦ ʧʦʢʘʟʥʠʢʘ, ʟʘʬʽʢʩʦʚʘʥʦʛʦ ʧʨʠ ʣʠʞʥʦʤʫ ʢʨʦʮʽ. 

ʋ ʙʽʣʴʰʦʩʪʽ ʩʧʦʩʦʙʽʚ ʧʝʨʝʤʽʱʝʥʥʷ (ʟʘ ʚʠʥʷʪʢʦʤ ʥʠʟʴʢʦʛʦ ʡ ʣʠʞʥʦʛʦ 

ʢʨʦʢʫ) ʤʽʥʽʤʘʣʴʥʽ ʢʫʪʦʚʽ ʟʥʘʯʝʥʥʷ ʫ ʙʽʦʧʘʨʽ çʪʫʣʫʙïʩʪʝʛʥʦè ʙʫʣʦ 

ʟʘʨʝʻʩʪʨʦʚʘʥʦ: ʚ ʤʦʤʝʥʪ ʚʽʜʨʠʚʫ ʣʽʚʦʾ ʥʦʛʠ ʚʽʜ ʦʧʦʨʠ ʜʣʷ ʧʨʘʚʦʛʦ 

ʢʫʣʴʰʦʚʦʛʦ ʩʫʛʣʦʙʘ. 

ʆʢʨʝʤʦ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʤʽʥʽʤʘʣʴʥʝ ʟʘ ʚʝʣʠʯʠʥʦʶ ʟʥʘʯʝʥʥʷ:               

= 115,82Á (S = 3,12) ï ʫ ʤʦʤʝʥʪ ʧʦʩʪʘʥʦʚʢʠ ʧʨʘʚʦʾ ʥʦʛʠ ʥʘ ʦʧʦʨʫ ʫ ʧʨʘʚʦʤʫ 

ʢʫʣʴʰʦʚʦʤʫ ʩʫʛʣʦʙʽ ʧʨʠ çʍ-ʧʦʜʽʙʥʦʤʫè ʧʝʨʝʤʽʱʝʥʥʽ. ɿʘʟʥʘʯʝʥʠʡ ʢʫʪ: ʻ 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʤʝʥʰʠʤ (p < 0,05) ʧʦʨʽʚʥʷʥʦ ʟʽ ʟʚʠʯʘʡʥʠʤ ʢʨʦʢʦʤ; ʥʝ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ (p > 0,05) ʚʽʜ ʧʦʢʘʟʥʠʢʽʚ, ʦʪʨʠʤʘʥʠʭ ʧʨʠ 

ʽʥʰʠʭ ʩʧʦʩʦʙʘʭ ʧʝʨʝʤʽʱʝʥʥʷ. 

ʅʘʡʤʝʥʰʫ ʢʽʣʴʢʽʩʪʴ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʢʫʪʦʚʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʙʽʦʧʘʨʠ çʪʫʣʫʙïʩʪʝʛʥʦè ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʧʨʠ ʥʠʟʴʢʦʤʫ 

ʧʝʨʝʤʽʱʝʥʥʽ ʪʘ ʣʠʞʥʦʤʫ ʢʨʦʮʽ. ɼʣʷ ʮʠʭ ʜʚʦʭ ʩʧʦʩʦʙʽʚ ʢʫʪʦʚʽ ʟʥʘʯʝʥʥʷ ʥʝ 

ʚʽʜʨʽʟʥʷʣʠʩʷ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ (p > 0,05) ʫ ʪʘʢʠʭ ʧʦʣʦʞʝʥʥʷʭ: ʧʨʘʚʠʡ ʽ 

ʣʽʚʠʡ ʢʫʪʠ ʚ ʤʦʤʝʥʪ ʚʽʜʨʠʚʫ ʣʽʚʦʾ ʥʦʛʠ ʚʽʜ ʦʧʦʨʠ; ʣʽʚʠʡ ʢʫʪ ʫ ʤʦʤʝʥʪ 

ʚʝʨʪʠʢʘʣʽ ʧʨʠ ʚʽʜʨʠʚʽ ʣʽʚʦʾ ʥʦʛʠ ʚʽʜ ʦʧʦʨʠ; ʣʽʚʠʡ ʢʫʪ ʫ ʤʦʤʝʥʪ ʚʽʜʨʠʚʫ ʧʨʘʚʦʾ 

ʥʦʛʠ ʚʽʜ ʦʧʦʨʠ; ʧʨʘʚʠʡ ʽ ʣʽʚʠʡ ʢʫʪʠ ʫ ʤʦʤʝʥʪ ʚʝʨʪʠʢʘʣʽ ʧʨʠ ʚʽʜʨʠʚʽ ʧʨʘʚʦʾ 

ʥʦʛʠ ʚʽʜ ʦʧʦʨʠ; ʧʨʘʚʠʡ ʽ ʣʽʚʠʡ ʢʫʪʠ ʫ ʤʦʤʝʥʪ ʧʦʩʪʘʥʦʚʢʠ ʧʨʘʚʦʾ ʥʦʛʠ ʥʘ 

ʦʧʦʨʫ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ, ʱʦ ʫ ʩʧʦʩʦʙʘʭ ʧʝʨʝʤʽʱʝʥʥʷ, 

ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ ʟ ʧʽʩʪʦʣʝʪʫ, ʩʧʦʨʪʩʤʝʥʠ ʧʨʘʛʥʫʪʴ 

ʤʽʥʽʤʽʟʫʚʘʪʠ ʥʘʜʤʽʨʥʽ ʨʫʭʠ ʫ ʢʫʣʴʰʦʚʠʭ ʩʫʛʣʦʙʘʭ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ: ʟʤʝʥʰʝʥʥʷ 

ʽʥʝʨʮʽʡʥʠʭ ʢʦʣʠʚʘʥʴ ʪʫʣʫʙʘ, ʩʪʘʙʽʣʽʟʘʮʽʶ ʚʝʨʭʥʴʦʛʦ ʧʣʝʯʦʚʦʛʦ ʧʦʷʩʘ, 

ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʩʪʨʽʣʝʮʴʢʠʭ ʜʽʡ ʫ ʨʫʩʽ.  

ʇʦʜʽʙʥʠʤʠ ʟʘ ʙʽʦʤʝʭʘʥʽʯʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʨʫʭʽʚ ʫ ʙʽʦʧʘʨʽ çʪʫʣʫʙï

ʩʪʝʛʥʦè ʚʠʷʚʠʣʠʩʷ ʣʽʥʽʡʥʝ ʧʝʨʝʤʽʱʝʥʥʷ ʪʘ ʣʠʞʥʠʡ ʢʨʦʢ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ     

(p > 0,05) ʤʽʞ ʢʫʪʦʚʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʮʽʻʾ ʙʽʦʧʘʨʠ ʫ ʢʣʶʯʦʚʽ ʤʦʤʝʥʪʠ 

x
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ʣʦʢʦʤʦʪʦʨʥʦʛʦ ʮʠʢʣʫ, ʟʦʢʨʝʤʘ: ʧʨʘʚʠʡ ʽ ʣʽʚʠʡ ʢʫʪʠ ʚ ʤʦʤʝʥʪ ʚʽʜʨʠʚʫ ʣʽʚʦʾ 

ʥʦʛʠ ʚʽʜ ʦʧʦʨʠ; ʣʽʚʠʡ ʢʫʪ ʫ ʤʦʤʝʥʪ ʚʝʨʪʠʢʘʣʽ ʧʨʠ ʚʽʜʨʠʚʽ ʣʽʚʦʾ ʥʦʛʠ ʚʽʜ 

ʦʧʦʨʠ; ʣʽʚʠʡ ʢʫʪ ʫ ʤʦʤʝʥʪ ʧʦʩʪʘʥʦʚʢʠ ʣʽʚʦʾ ʥʦʛʠ ʥʘ ʦʧʦʨʫ; ʧʨʘʚʠʡ ʢʫʪ ʫ 

ʤʦʤʝʥʪ ʚʝʨʪʠʢʘʣʽ ʧʨʠ ʚʽʜʨʠʚʽ ʧʨʘʚʦʾ ʥʦʛʠ ʚʽʜ ʦʧʦʨʠ; ʧʨʘʚʠʡ ʢʫʪ ʫ ʤʦʤʝʥʪ 

ʧʦʩʪʘʥʦʚʢʠ ʧʨʘʚʦʾ ʥʦʛʠ ʥʘ ʦʧʦʨʫ. 

ʆʪʞʝ, ʦʙʠʜʚʘ ʩʧʦʩʦʙʠ ʧʝʨʝʤʽʱʝʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʦʜʽʙʥʠʤʠ 

ʢʽʥʝʤʘʪʠʯʥʠʤʠ ʧʨʦʬʽʣʷʤʠ ʫ ʧʨʦʢʩʠʤʘʣʴʥʽʡ ʣʘʥʮʽ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ, ʱʦ ʤʦʞʝ 

ʚʢʘʟʫʚʘʪʠ ʥʘ ʙʣʠʟʴʢʫ ʤʦʪʦʨʥʫ ʦʨʛʘʥʽʟʘʮʽʶ ʪʘ ʩʧʽʣʴʥʽ ʤʝʭʘʥʽʟʤʠ ʩʪʘʙʽʣʽʟʘʮʽʾ 

ʪʫʣʫʙʘ ʧʽʜ ʯʘʩ ʨʫʭʫ. 

ɸʥʘʣʦʛʽʯʥʠʤ ʯʠʥʦʤ ʧʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʢʫʪʦʚʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫ ʙʽʦʧʘʨʘʭ: ʩʪʝʛʥʦïʛʦʤʽʣʢʘ, ʛʦʤʽʣʢʘïʩʪʦʧʘ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ 

ʩʧʝʮʠʬʽʢʫ ʨʦʙʦʪʠ ʢʦʣʽʥʥʦʛʦ ʪʘ ʛʦʤʽʣʢʦʚʦʛʦ ʩʫʛʣʦʙʽʚ ʫ ʩʧʦʨʪʩʤʝʥʽʚ ʽʟ 

ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ ʟʘʣʝʞʥʦ ʚʽʜ ʩʧʦʩʦʙʫ ʧʝʨʝʤʽʱʝʥʥʷ ʪʘ ʤʦʤʝʥʪʫ ʦʧʦʨʥʦ-

ʨʫʭʦʚʦʛʦ ʮʠʢʣʫ. 

ʋ ʙʽʦʧʘʨʽ çʩʪʝʛʥʦïʛʦʤʽʣʢʘè ʚʠʷʚʣʝʥʦ ʥʘʷʚʥʽʩʪʴ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʭ 

ʚʽʜʤʽʥʥʦʩʪʝʡ (p < 0,05) ʤʽʞ ʩʧʦʩʦʙʘʤʠ ʧʝʨʝʤʽʱʝʥʥʷ. ʅʘʡʙʽʣʴʰʽ ʚʝʣʠʯʠʥʠ 

ʢʫʪʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʫʣʠ ʭʘʨʘʢʪʝʨʥʠʤʠ ʜʣʷ ʟʚʠʯʘʡʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ 

(ʪʘʙʣ. 3.19), ʱʦ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʜʘʥʠʤʠ, ʦʪʨʠʤʘʥʠʤʠ ʜʣʷ ʙʽʦʧʘʨʠ çʪʫʣʫʙï

ʩʪʝʛʥʦè.  

ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʧʽʜ ʯʘʩ ʟʚʠʯʘʡʥʦʾ ʭʦʜʴʙʠ ʩʧʦʨʪʩʤʝʥʠ ʚʠʢʦʥʫʶʪʴ 

ʨʫʭʠ ʟ ʙʽʣʴʰʦʶ ʘʤʧʣʽʪʫʜʦʶ ʫ ʢʦʣʽʥʥʦʤʫ ʩʫʛʣʦʙʽ, ʱʦ ʻ ʧʨʠʨʦʜʥʦʶ ʦʟʥʘʢʦʶ 

ʢʣʘʩʠʯʥʦʛʦ ʣʦʢʦʤʦʪʦʨʥʦʛʦ ʧʘʪʝʨʥʫ. 

ʅʘʪʦʤʽʩʪʴ ʧʨʠ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʩʧʦʩʦʙʘʭ ʧʝʨʝʤʽʱʝʥʥʷ (ʣʽʥʽʡʥʠʡ, 

ʣʠʞʥʠʡ, ʥʠʟʴʢʠʡ ʪʘ çʍ-ʧʦʜʽʙʥʠʡè ʢʨʦʢʠ) ʘʤʧʣʽʪʫʜʘ ʢʦʣʽʥʥʦʛʦ ʨʦʟʛʠʥʘʥʥʷ ʪʘ 

ʟʛʠʥʘʥʥʷ ʽʩʪʦʪʥʦ ʟʤʝʥʰʫʻʪʴʩʷ, ʱʦ ʟʫʤʦʚʣʝʥʦ ʥʝʦʙʭʽʜʥʽʩʪʶ ʟʙʝʨʝʞʝʥʥʷ 

ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʫʣʫʙʘ, ʟʤʝʥʰʝʥʥʷ ʚʝʨʪʠʢʘʣʴʥʠʭ ʢʦʣʠʚʘʥʴ ɿʎʄ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ 

ʫʤʦʚ ʜʣʷ ʪʦʯʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʩʪʨʽʣʝʮʴʢʠʭ ʜʽʡ ʫ ʨʫʩʽ.  
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ʊʘʙʣʠʮʷ 3.19 - ʇʦʨʽʚʥʷʥʥʷ ʢʫʪʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʽʦʧʘʨʠ ʩʪʝʛʥʦ-

ʛʦʤʽʣʢʘ ʩʧʦʨʪʩʤʝʥʽʚ ʽʟ ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ ʟʘʣʝʞʥʦ ʚʽʜ ʩʧʦʩʦʙʫ ʧʝʨʝʤʽʱʝʥʥʷ 

(n = 50) 

ʄʦʤʝʥʪʠ ʯʘʩʫ ʚ 

ʮʠʢʣʽ ʭʦʜʴʙʠ ʂ
ʫ
ʪ 

ɸʥʘʣʽʟ ʢʫʪʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʧʦʩʦʙʽʚ ʧʝʨʝʤʽʱʝʥʥʷ ʤʝʪʦʜʦʤ ʄʅʂ-ʩʝʨʝʜʥʽʭ; 

ʃʷʤʙʜʘ ʋʽʣʢʩʘ = 0,0003, F(48, 903,43) = 132,01, p < 0,05 

F1 ʨ ɸʧʦʩʪʝʨʽʦʨʥʽ ʧʦʨʽʚʥʷʥʥʷ;  

df = 245 

R2 F2; df = 4;  

p < 0,05 df = (4; 245) 

ʚʽʜʨʠʚʫ ʣʽʚʦʾ ʥʦʛʠ 

ʚʽʜ ʦʧʦʨʠ 

ʧ 0,146 0,9649 ʫʩʽ, ʢʨʽʤ 2-4 ʽ 3-5 0,742 176,519 

ʣ 0,200 0,9382 ʫʩʽ, ʢʨʽʤ 2-4 ʽ 3-4 0,952 1211,705 

ʤʦʤʝʥʪ ʚʝʨʪʠʢʘʣʽ 
ʧ 1,598 0,1755 ʫʩʽ, ʢʨʽʤ 3-4 0,878 439,378 

ʣ 0,273 0,8955 ʫʩʽ, ʢʨʽʤ 2-3 0,638 107,733 

ʧʦʩʪʘʥʦʚʢʠ ʣʽʚʦʾ 

ʥʦʛʠ ʥʘ ʦʧʦʨʫ 

ʧ 1,765 0,1364 ʫʩʽ, ʢʨʽʤ 2-4 ʽ 3-5 0,959 1416,737 

ʣ 2,281 0,0612 ʫʩʽ 0,808 257,729 

ʚʽʜʨʠʚʫ ʧʨʘʚʦʾ 

ʥʦʛʠ ʚʽʜ ʦʧʦʨʠ 

ʧ 0,257 0,9055 1-2; 1-3; 1-4; 1-5; 2-3; 2-5; 3-4 0,971 2020,277 

ʣ 0,841 0,5006 ʫʩʽ, ʢʨʽʤ 2-4 0,929 805,851 

ʤʦʤʝʥʪ ʚʝʨʪʠʢʘʣʽ 
ʧ 1,591 0,1772 ʫʩʽ, ʢʨʽʤ 2-3, 2-4 ʽ 3-4 0,774 209,795 

ʣ 0,534 0,7110 ʫʩʽ, ʢʨʽʤ 2-3 0,780 217,740 

ʧʦʩʪʘʥʦʚʢʠ ʧʨʘʚʦʾ 

ʥʦʛʠ ʥʘ ʦʧʦʨʫ 

ʧ 0,068 0,9916 ʫʩʽ, ʢʨʽʤ 2-4 0,647 112,175 

ʣ 0,534 0,7107 ʫʩʽ, ʢʨʽʤ 2-4 0,946 1079,647 

 

ʂʫʪʠ ʫ ʣʽʚʦʤʫ ʢʦʣʽʥʥʦʤʫ ʩʫʛʣʦʙʽ ʚ ʤʦʤʝʥʪ ʧʦʩʪʘʥʦʚʢʠ ʣʽʚʦʾ ʥʦʛʠ ʥʘ 

ʦʧʦʨʫ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ (p < 0,05) ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʩʧʦʩʦʙʫ 

ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ. ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʯʽʪʢʦ ʚʠʨʘʞʝʥʽ 

ʢʽʥʝʤʘʪʠʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʢʦʞʥʦʛʦ ʩʧʦʩʦʙʫ ʨʫʭʫ: 

1. ɿʚʠʯʘʡʥʠʡ ʢʨʦʢ. ʇʨʠ ʟʚʠʯʘʡʥʽʡ ʭʦʜʴʙʽ ʚʝʣʠʯʠʥʘ ʢʫʪʘ ʫ ʣʽʚʦʤʫ 

ʢʦʣʽʥʥʦʤʫ ʩʫʛʣʦʙʽ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ (p < 0,05) ʧʝʨʝʚʠʱʫʻ ʚʽʜʧʦʚʽʜʥʽ 

ʧʦʢʘʟʥʠʢʠ, ʟʘʬʽʢʩʦʚʘʥʽ ʧʨʠ ʚʩʽʭ ʽʥʰʠʭ ʩʧʦʩʦʙʘʭ ʧʝʨʝʤʽʱʝʥʥʷ. ʎʝ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʥʘʡʙʽʣʴʰʫ ʘʤʧʣʽʪʫʜʫ ʨʦʟʛʠʥʘʥʥʷ ʫ ʢʦʣʽʥʥʦʤʫ ʩʫʛʣʦʙʽ ʚ ʤʦʤʝʥʪ ʦʧʦʨʠ, 

ʱʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʢʣʘʩʠʯʥʦʛʦ ʣʦʢʦʤʦʪʦʨʥʦʛʦ ʧʘʪʝʨʥʫ. 

2. ʃʽʥʽʡʥʠʡ ʢʨʦʢ. ʇʨʠ ʣʽʥʽʡʥʦʤʫ ʧʝʨʝʤʽʱʝʥʥʽ ʚʝʣʠʯʠʥʘ ʢʫʪʘ ʚ ʤʦʤʝʥʪ 

ʧʦʩʪʘʥʦʚʢʠ ʣʽʚʦʾ ʥʦʛʠ ʥʘ ʦʧʦʨʫ ʪʘʢʦʞ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʙʽʣʴʰʘ (p < 0,05) 

ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʩʧʦʩʦʙʘʤʠ ʧʝʨʝʤʽʱʝʥʥʷ (ʟʘ ʚʠʥʷʪʢʦʤ ʟʚʠʯʘʡʥʦʛʦ ʢʨʦʢʫ). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘ ʤʘʢʩʠʤʘʣʴʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʢʫʪʦʚʠʭ ʧʝʨʝʤʽʱʝʥʴ ʫ 

ʢʦʣʽʥʥʦʤʫ ʩʫʛʣʦʙʽ ʣʽʥʽʡʥʠʡ ʢʨʦʢ ʟʘʡʤʘʻ ʧʨʦʤʽʞʥʝ ʧʦʣʦʞʝʥʥʷ ʤʽʞ ʟʚʠʯʘʡʥʠʤ 

ʢʨʦʢʦʤ ʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʤʠ ʪʘʢʪʠʯʥʠʤʠ ʩʧʦʩʦʙʘʤʠ ʧʝʨʝʤʽʱʝʥʥʷ. 
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3. ʅʠʟʴʢʝ ʧʝʨʝʤʽʱʝʥʥʷ. ɼʣʷ ʥʠʟʴʢʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʭʘʨʘʢʪʝʨʥʝ 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ (p < 0,05) ʟʤʝʥʰʝʥʥʷ ʢʫʪʘ ʫ ʣʽʚʦʤʫ ʢʦʣʽʥʥʦʤʫ ʩʫʛʣʦʙʽ ʚ 

ʟʘʟʥʘʯʝʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ. ʎʝ ʧʦʚôʷʟʘʥʦ ʟ ʚʠʤʫʰʝʥʠʤ ʟʥʠʞʝʥʥʷʤ ʧʦʣʦʞʝʥʥʷ 

ɿʎʄ ʽ ʧʽʜʪʨʠʤʘʥʥʷʤ ʥʘʧʽʚʟʽʛʥʫʪʦʾ ʧʦʟʠ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʪʘʙʽʣʴʥʦʩʪʽ ʢʦʨʧʫʩʫ ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ. 

4. ʍ-ʧʦʜʽʙʥʠʡ ʢʨʦʢ. ʇʨʠ ʍ-ʧʦʜʽʙʥʦʤʫ ʧʝʨʝʤʽʱʝʥʥʽ ʚʝʣʠʯʠʥʘ ʢʫʪʘ ʚ 

ʤʦʤʝʥʪ ʧʦʩʪʘʥʦʚʢʠ ʣʽʚʦʾ ʥʦʛʠ ʥʘ ʦʧʦʨʫ ʟʘʡʤʘʻ ʧʨʦʤʽʞʥʝ ʧʦʣʦʞʝʥʥʷ: 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʙʽʣʴʰʘ (p < 0,05) ʧʦʨʽʚʥʷʥʦ ʟ ʥʠʟʴʢʠʤ ʧʝʨʝʤʽʱʝʥʥʷʤ; 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʤʝʥʰʘ (p < 0,05) ʧʦʨʽʚʥʷʥʦ ʟ ʣʠʞʥʠʤ ʢʨʦʢʦʤ. ʎʝ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʧʝʮʠʬʽʯʥʫ ʢʦʦʨʜʠʥʘʮʽʡʥʫ ʩʪʨʫʢʪʫʨʫ ʮʴʦʛʦ ʩʧʦʩʦʙʫ ʨʫʭʫ, ʜʝ 

ʧʦʻʜʥʫʻʪʴʩʷ ʟʥʘʯʥʠʡ ʢʨʦʢʦʚʠʡ ʚʠʥʽʩ ʥʦʛʠ ʟ ʦʜʥʦʯʘʩʥʠʤ ʦʙʤʝʞʝʥʥʷʤ 

ʘʤʧʣʽʪʫʜʠ ʨʦʟʛʠʥʘʥʥʷ. 

ʇʦʜʽʙʥʽʩʪʴ ʤʽʞ çʃ̔ʥʽʡʥʠʤè ʢʨʦʢʦʤ ʽ çʃʠʞʥʠʤè ʧʝʨʝʤʽʱʝʥʥʷʤ. ɸʥʘʣʽʟ 

ʘʧʦʩʪʝʨʽʦʨʥʠʭ ʧʦʨʽʚʥʷʥʴ ʟʘʩʚʽʜʯʠʚ, ʱʦ ʣʽʥʽʡʥʠʡ ʢʨʦʢ ʪʘ ʣʠʞʥʠʡ ʢʨʦʢ ʻ 

ʥʘʡʙʽʣʴʰ ʩʭʦʞʠʤʠ ʟʘ ʭʘʨʘʢʪʝʨʦʤ ʢʫʪʦʚʠʭ ʧʝʨʝʤʽʱʝʥʴ ʫ ʢʦʣʽʥʥʦʤʫ ʩʫʛʣʦʙʽ. 

ʄʽʞ ʮʠʤʠ ʩʧʦʩʦʙʘʤʠ ʥʝ ʚʠʷʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ (p > 

0,05) ʫ ʪʘʢʠʭ ʤʦʤʝʥʪʘʭ ʣʦʢʦʤʦʪʦʨʥʦʛʦ ʮʠʢʣʫ: ʧʨʘʚʠʡ ʽ ʣʽʚʠʡ ʢʫʪʠ ʚ ʤʦʤʝʥʪʠ 

ʚʽʜʨʠʚʫ ʣʽʚʦʾ ʥʦʛʠ ʚʽʜ ʦʧʦʨʠ; ʧʨʘʚʠʡ ʢʫʪ ʫ ʤʦʤʝʥʪ ʧʦʩʪʘʥʦʚʢʠ ʣʽʚʦʾ ʥʦʛʠ ʥʘ 

ʦʧʦʨʫ; ʧʨʘʚʠʡ ʽ ʣʽʚʠʡ ʢʫʪʠ ʚ ʤʦʤʝʥʪ ʚʽʜʨʠʚʫ ʧʨʘʚʦʾ ʥʦʛʠ ʚʽʜ ʦʧʦʨʠ; ʧʨʘʚʠʡ 

ʢʫʪ ʫ ʤʦʤʝʥʪ ʚʝʨʪʠʢʘʣʽ ʧʨʠ ʚʽʜʨʠʚʽ ʧʨʘʚʦʾ ʥʦʛʠ ʚʽʜ ʦʧʦʨʠ; ʧʨʘʚʠʡ ʽ ʣʽʚʠʡ 

ʢʫʪʠ ʚ ʤʦʤʝʥʪ ʧʦʩʪʘʥʦʚʢʠ ʣʽʚʦʾ ʥʦʛʠ ʥʘ ʦʧʦʨʫ. 

ʗʢ ʧʦʢʘʟʘʣʠ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʢʫʪʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʽʦʧʘʨʠ 

çʛʦʤʽʣʢʘïʩʪʦʧʘè ʫ ʩʧʦʨʪʩʤʝʥʽʚ ʟ ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ ʚ ʤʝʥʰʽʡ ʤʽʨʽ ʟʘʣʝʞʘʪʴ 

ʚʽʜ ʩʧʦʩʦʙʫ ʧʝʨʝʤʽʱʝʥʥʷ, ʥʽʞ ʘʥʘʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʽʥʰʠʭ ʙʽʦʧʘʨ. ɿʦʢʨʝʤʘ, 

ʚʝʣʠʯʠʥʘ ʧʨʘʚʦʛʦ ʢʫʪʘ ʚ ʤʦʤʝʥʪ ʚʽʜʨʠʚʫ ʧʨʘʚʦʾ ʥʦʛʠ ʚʽʜ ʦʧʦʨʠ ʪʘ ʚ ʤʦʤʝʥʪ 

ʧʨʦʭʦʜʞʝʥʥʷ ʚʝʨʪʠʢʘʣʽ ʥʝ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʘ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʭ 

ʚʽʜʤʽʥʥʦʩʪʝʡ ʟʘʣʝʞʥʦ ʚʽʜ ʩʧʦʩʦʙʫ ʧʝʨʝʤʽʱʝʥʥʷ (p>0,05), ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ 

ʜʘʥʠʤʠ ʪʘʙʣ. 3.20. 
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ʊʘʙʣʠʮʷ 3.20 - ʇʦʨʽʚʥʷʥʥʷ ʢʫʪʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʽʦʧʘʨʠ ʛʦʤʽʣʢʘ-

ʩʪʦʧʘ ʩʧʦʨʪʩʤʝʥʽʚ ʽʟ ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ ʟʘʣʝʞʥʦ ʚʽʜ ʩʧʦʩʦʙʫ ʧʝʨʝʤʽʱʝʥʥʷ 

(n = 50) 

ʄʦʤʝʥʪʠ ʯʘʩʫ ʚ 

ʮʠʢʣʽ ʭʦʜʴʙʠ ʂ
ʫ
ʪ 

ɸʥʘʣʽʟ ʢʫʪʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʧʦʩʦʙʽʚ ʧʝʨʝʤʽʱʝʥʥʷ ʤʝʪʦʜʦʤ ʄʅʂ-ʩʝʨʝʜʥʽʭ; 

ʃʷʤʙʜʘ ʋʽʣʢʩʘ = 0,0218, F(48, 903,43) = 31,97, p < 0,05 

F1 ʨ ɸʧʦʩʪʝʨʽʦʨʥʽ ʧʦʨʽʚʥʷʥʥʷ; 

 df = 245 

R2 F2; df = 4; p < 0,05 

df = (4; 245) 

ʚʽʜʨʠʚʫ ʣʽʚʦʾ ʥʦʛʠ 

ʚʽʜ ʦʧʦʨʠ 

ʧ 0,63 0,6411 ʫʩʽ, ʢʨʽʤ 2-4, 3-5 ʽ 4-5 0,366 35,36 

ʣ 0,40 0,8069 1-2; 1-3; 2-3; 4-5 0,246 20,00 

ʤʦʤʝʥʪ ʚʝʨʪʠʢʘʣʽ 
ʧ 0,40 0,8093 ʫʩʽ, ʢʨʽʤ 4-5 0,711 150,99 

ʣ 0,66 0,6232 1-2; 1-3; 1-4; 1-5 0,215 16,79 

ʧʦʩʪʘʥʦʚʢʠ ʣʽʚʦʾ 

ʥʦʛʠ ʥʘ ʦʧʦʨʫ 

ʧ 0,73 0,5693 ʫʩʽ, ʢʨʽʤ 2-4 0,612 96,50 

ʣ 1,04 0,3849 ʫʩʽ, ʢʨʽʤ 1-3 ʽ 2-4 0,403 41,37 

ʚʽʜʨʠʚʫ ʧʨʘʚʦʾ 

ʥʦʛʠ ʚʽʜ ʦʧʦʨʠ 

ʧ 0,98 0,4199 - - - - - - - - - 0,013 0,80; ʨ = 0,5248 

ʣ 1,86 0,1178 ʫʩʽ, ʢʨʽʤ 3-4, 3-5 ʽ 4-5 0,459 51,92 

ʤʦʤʝʥʪ ʚʝʨʪʠʢʘʣʽ 
ʧ 0,35 0,8455 - - - - - - - - - 0,018 1,12; ʨ = 0,3476 

ʣ 1,29 0,2730 ʫʩʽ, ʢʨʽʤ 3-4, 3-5 ʽ 4-5 0,278 23,62 

ʧʦʩʪʘʥʦʚʢʠ ʧʨʘʚʦʾ 

ʥʦʛʠ ʥʘ ʦʧʦʨʫ 

ʧ 0,46 0,7625 1-4; 1-5; 2-4; 2-5; 3-4; 3-5 0,295 25,61 

ʣ 0,88 0,4752 ʫʩʽ 0,717 155,14 

 

ɺʠʷʚʣʝʥʽ ʙʽʦʤʝʭʘʥʽʯʥʽ ʨʦʟʭʦʜʞʝʥʥʷ ʪʝʭʥʽʢʠ ʚʠʢʦʥʘʥʥʷ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ 

ʧʝʨʝʤʽʱʝʥʥʷ ʧʝʨʝʚʘʞʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʩʧʝʮʠʬʽʢʫ ʢʦʞʥʦʛʦ ʽʟ ʩʧʦʩʦʙʽʚ ʽ ʪʠʤ 

ʩʘʤʠʤ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʚʠʟʥʘʯʘʶʪʴ ʾʭ ʧʦʪʝʥʮʽʡʥʠʡ ʚʧʣʠʚ ʥʘ ʢʽʥʮʝʚʠʡ 

ʩʧʦʨʪʠʚʥʠʡ ʨʝʟʫʣʴʪʘʪ. ʉʣʽʜ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʩʘʤʝ ʧʦ ʩʦʙʽ ʟʥʘʯʝʥʥʷ ʢʫʪʦʚʠʭ 

ʧʝʨʝʤʽʱʝʥʴ ʥʝ ʻ ʧʨʷʤʠʤ ʽʥʜʠʢʘʪʦʨʦʤ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʚʠʢʦʥʫʚʘʥʦʾ ʚʧʨʘʚʠ ʟʽ 

ʩʪʨʽʣʴʙʠ. ʇʨʦʪʝ ʚʩʪʘʥʦʚʣʝʥʽ ʥʘʤʠ ʧʘʨʘʤʝʪʨʠ ʧʨʷʤʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʭʘʨʘʢʪʝʨ 

ʚʠʢʦʥʘʥʥʷ ʨʫʭʦʚʠʭ ʜʽʡ, ʘ ʩʘʤʝ ï ʥʘ ʪʽ ʢʦʤʧʦʥʝʥʪʠ ʪʝʭʥʽʢʠ, ʷʢʽ ʤʘʶʪʴ ʚʘʛʦʤʝ 

ʟʥʘʯʝʥʥʷ ʜʣʷ ʢʽʥʮʝʚʦʛʦ ʨʝʟʫʣʴʪʘʪʫ. 

ʆʜʥʠʤ ʽʟ ʪʘʢʠʭ ʢʣʶʯʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʻ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʤʽʱʝʥʥʷ 

ʩʧʦʨʪʩʤʝʥʘ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʠʟʥʘʯʘʻ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʚʧʨʘʚʠ. ʍʦʯʘ ʰʪʫʯʥʝ 

ʧʽʜʚʠʱʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʧʝʨʝʤʽʱʝʥʥʷ ʪʝʭʥʽʯʥʦ ʥʝ ʩʪʘʥʦʚʠʪʴ ʩʢʣʘʜʥʦʩʪʽ, 

ʥʘʜʤʽʨʥʝ ʾʾ ʟʙʽʣʴʰʝʥʥʷ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʥʠʞʝʥʥʷ ʪʦʯʥʦʩʪʽ ʩʪʨʽʣʴʙʠ.  

ʇʨʠʯʠʥʦʶ ʮʴʦʛʦ ʻ ʧʦʨʫʰʝʥʥʷ ʫʟʛʦʜʞʝʥʦʩʪʽ ʽʥʰʠʭ ʙʽʦʤʝʭʘʥʽʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʪʝʭʥʽʢʠ, ʷʢʽ ʚ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚʘʭ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʪʽʡʢʽʩʪʴ, 

ʢʦʥʪʨʦʣʴ ʨʫʭʽʚ ʪʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʧʨʠʮʽʣʶʚʘʥʥʷ. 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ, ʱʦ ʢʫʪʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ ʤʘʶʪʴ ʥʝʧʨʷʤʠʡ, ʘʣʝ ʩʫʪʪʻʚʠʡ ʚʧʣʠʚ ʥʘ ʢʽʥʮʝʚʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʪʨʽʣʝʮʴʢʦʾ ʚʧʨʘʚʠ, ʦʩʢʽʣʴʢʠ ʚʠʟʥʘʯʘʶʪʴ ʷʢʽʩʪʴ ʽ ʩʪʨʫʢʪʫʨʫ 

ʧʝʨʝʤʽʱʝʥʥʷ, ʘ ʯʝʨʝʟ ʮʝ ï ʽ ʟʜʘʪʥʽʩʪʴ ʩʧʦʨʪʩʤʝʥʘ ʧʦʻʜʥʫʚʘʪʠ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ 

ʟ ʚʠʩʦʢʦʶ ʪʦʯʥʽʩʪʶ ʧʦʩʪʨʽʣʽʚ. 

ʗʢ ʙʫʣʦ ʟʘʟʥʘʯʝʥʦ ʚʠʱʝ, ʫ ʭʦʜʽ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʧʦʨʪʩʤʝʥʠ 

ʙʫʣʠ ʦʙʤʝʞʝʥʽ ʚʠʢʣʶʯʥʦ ʚʠʤʦʛʘʤʠ ʧʨʘʚʠʣ ʟʤʘʛʘʥʴ; ʽʥʰʽ ʧʘʨʘʤʝʪʨʠ -  

ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʤʽʱʝʥʥʷ, ʪʝʤʧ ʭʦʜʴʙʠ ʯʠ ʪʝʤʧ ʩʪʨʽʣʴʙʠ ï ʥʝ 

ʨʝʛʣʘʤʝʥʪʫʚʘʣʠʩʷ. ɺʦʜʥʦʯʘʩ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʢʦʞʥʦʛʦ ʟʽ ʩʧʦʩʦʙʽʚ 

ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʠ ʧʨʘʛʥʫʣʠ ʜʦʩʷʛʪʠ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʦʛʦ 

ʨʝʟʫʣʴʪʘʪʫ, ʪʦʤʫ ʦʨʽʻʥʪʫʚʘʣʠʩʷ ʥʘ ʦʜʥʫ ʟ ʢʣʶʯʦʚʠʭ ʨʫʭʦʚʠʭ ʥʘʩʪʘʥʦʚ, 

ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʫ ʫ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʪʘ ʧʨʘʢʪʠʮʽ ʧʨʠʢʣʘʜʥʦʾ ʩʪʨʽʣʴʙʠ, 

ï ʤʽʥʽʤʽʟʘʮʽʶ ʢʦʣʠʚʘʥʴ ʪʽʣʝʩʥʠʭ ʪʦʯʦʢ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʤʽʢʨʦʧʝʨʝʤʽʱʝʥʥʷ 

ʟʙʨʦʾ. ɿʙʨʦʷ ʫ ʧʨʦʮʝʩʽ ʚʠʢʦʥʘʥʥʷ ʚʧʨʘʚʠ ʧʦʚʠʥʥʘ ʟʘʣʠʰʘʪʠʩʷ ʧʦʚʥʽʩʪʶ 

ʧʽʜʢʦʥʪʨʦʣʴʥʦʶ ʩʪʨʽʣʴʮʝʚʽ, ʘ ʦʪʞʝ ï ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠʩʷ ʚʠʩʦʢʦʶ 

ʩʪʘʙʽʣʴʥʽʩʪʶ ʪʘ ʪʦʯʥʽʩʪʶ ʥʘʚʝʜʝʥʥʷ. 

ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʦʪʨʠʤʘʥʽ ʥʘʤʠ ʢʽʥʝʤʘʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʪʝʭʥʽʢʠ 

ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ ʤʦʞʥʘ ʚʚʘʞʘʪʠ 

ʦʧʪʠʤʘʣʴʥʠʤʠ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʥʘʡʢʨʘʱʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʚ ʤʝʞʘʭ ʢʦʞʥʦʛʦ 

ʩʧʦʩʦʙʫ. ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʧʨʠʤʫʩʦʚʘ ʟʤʽʥʘ ʦʢʨʝʤʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʝʭʥʽʢʠ ʙʝʟ 

ʚʽʜʧʦʚʽʜʥʠʭ ʢʦʤʧʝʥʩʘʪʦʨʥʠʭ ʢʦʨʝʢʮʽʡ ʚ ʤʝʞʘʭ ʦʜʥʦʛʦ ʩʧʦʩʦʙʫ ʧʝʨʝʤʽʱʝʥʥʷ 

ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʥʠʞʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ. ʅʘʧʨʠʢʣʘʜ, ʰʪʫʯʥʝ 

ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʫ ʭʦʜʴʙʠ ʙʝʟ ʫʟʛʦʜʞʝʥʥʷ ʟ ʪʝʤʧʦʤ ʩʪʨʽʣʴʙʠ, ʯʘʩʦʤ 

ʩʪʘʙʽʣʽʟʘʮʽʾ ʢʦʣʠʚʘʥʴ ʙʽʦʣʘʥʦʢ ʪʽʣʘ ʪʘ ʟʙʨʦʾ ʧʽʩʣʷ ʧʦʩʪʨʽʣʫ, ʘ ʪʘʢʦʞ ʯʘʩʦʤ, 

ʥʝʦʙʭʽʜʥʠʤ ʜʣʷ ʧʨʠʮʽʣʶʚʘʥʥʷ, ʟʫʤʦʚʠʪʴ ʜʠʩʢʦʦʨʜʠʥʘʮʽʶ ʨʫʭʦʚʠʭ ʜʽʡ, ʱʦ 

ʥʝʤʠʥʫʯʝ ʧʨʠʟʚʝʜʝ ʜʦ ʟʤʝʥʰʝʥʥʷ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʩʪʨʽʣʴʙʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʩʪʘʥʦʚʣʝʥʽ ʙʽʦʤʝʭʘʥʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʝʭʥʽʯʥʦʛʦ 

ʚʠʢʦʥʘʥʥʷ ʢʦʞʥʦʛʦ ʟʽ ʩʧʦʩʦʙʽʚ ʧʝʨʝʤʽʱʝʥʥʷ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʚʽʜʥʦʩʥʦ 

ʩʪʘʣʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʩʧʝʮʠʬʽʢʫ ʚʟʘʻʤʦʜʽʾ ʙʽʦʣʘʥʦʢ ʪʽʣʘ 

ʩʪʨʽʣʴʮʷ ʪʘ ʾʭʥʽʡ ʚʧʣʠʚ ʥʘ ʧʝʨʝʤʽʱʝʥʥʷ ʡ ʢʦʣʠʚʘʥʥʷ ʟʙʨʦʾ. ɺʦʥʠ ʬʦʨʤʫʶʪʴ 
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ʧʝʚʥʫ ʨʫʭʦʚʫ ʩʪʨʫʢʪʫʨʫ, ʦʧʪʠʤʽʟʦʚʘʥʫ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʪʦʯʥʦʩʪʽ ʧʽʜ ʯʘʩ 

ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʽʚ ʧʝʨʝʤʽʱʝʥʥʷ. 

ɹʝʨʫʯʠ ʜʦ ʫʚʘʛʠ ʚʩʪʘʥʦʚʣʝʥʽ ʢʽʥʝʤʘʪʠʯʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʪʝʭʥʽʢʠ ʨʽʟʥʠʭ 

ʩʧʦʩʦʙʽʚ ʧʝʨʝʤʽʱʝʥʥʷ, ʥʘʤʠ ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ ʘʥʘʣʽʟ ʥʠʟʢʠ ʧʘʨʘʤʝʪʨʽʚ, ʷʢʽ, 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʾʭʥʴʦʾ ʩʧʝʮʠʬʽʢʠ, ʚʠʟʥʘʯʘʶʪʴ ʭʘʨʘʢʪʝʨ ʧʝʨʝʤʽʱʝʥʥʷ ʟʙʨʦʾ ʧʽʜ 

ʯʘʩ ʩʪʨʽʣʴʙʠ. ʋ ʮʠʢʣʽ ʭʦʜʴʙʠ ʨʝʻʩʪʨʫʚʘʣʠʩʷ ʧʝʨʝʤʽʱʝʥʥʷ ʩʫʛʣʦʙʽʚ ʪʘ 

ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ʪʦʯʦʢ ʪʽʣʘ ʩʧʦʨʪʩʤʝʥʘ ʫ ʬʨʦʥʪʘʣʴʥʽʡ ʪʘ ʚʝʨʪʠʢʘʣʴʥʽʡ 

ʧʣʦʱʠʥʘʭ. ʉʝʨʝʜ ʫʩʽʭ ʦʪʨʠʤʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʘʡʙʽʣʴʰʫ ʮʽʥʥʽʩʪʴ ʩʪʘʥʦʚʠʣʠ 

ʧʝʨʝʤʽʱʝʥʥʷ ʧôʷʪʦʛʦ ʦʩʪʠʩʪʦʛʦ ʚʽʜʨʦʩʪʢʘ ʧʦʧʝʨʝʢʦʚʦʛʦ ʭʨʝʙʮʷ (L5), ʩʴʦʤʦʛʦ 

ʦʩʪʠʩʪʦʛʦ ʚʽʜʨʦʩʪʢʘ ʰʠʡʥʦʛʦ ʭʨʝʙʮʷ (C7) ʪʘ ʤʫʰʢʠ ʟʙʨʦʾ, ʨʝʟʫʣʴʪʘʪʠ ʷʢʠʭ 

ʥʘʚʝʜʝʥʽ ʥʠʞʯʝ. 

ɿʦʢʨʝʤʘ, ʫ ʩʧʦʩʦʙʽ çʟʚʠʯʘʡʥʠʡ ʢʨʦʢè ʘʤʧʣʽʪʫʜʘ ʧʝʨʝʤʽʱʝʥʴ ʟʘʟʥʘʯʝʥʠʭ 

ʪʦʯʦʢ ʫ ʬʨʦʥʪʘʣʴʥʽʡ ʪʘ ʚʝʨʪʠʢʘʣʴʥʽʡ ʧʣʦʱʠʥʘʭ ʙʫʣʘ ʥʘʡʙʽʣʴʰʦʶ ʩʝʨʝʜ ʫʩʽʭ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʧʦʩʦʙʽʚ. ʇʝʨʝʤʽʱʝʥʥʷ ʪʦʯʢʠ L5 ʫ ʬʨʦʥʪʘʣʴʥʽʡ ʧʣʦʱʠʥʽ 

ʩʪʘʥʦʚʠʣʦ = 52,24 ʤʤ (S = 4,02), ʘ ʫ ʚʝʨʪʠʢʘʣʴʥʽʡ ï = 26,68 ʤʤ (S = 2,95) 

(ʨʠʩ. 3.3). 

 

 

ʘ)                                               ʙ) 

ʈʠʩʫʥʦʢ. 3.3 ï ʇʨʠʢʣʘʜ ʪʨʘʻʢʪʦʨʽʾ ʧʝʨʝʤʽʱʝʥʥʷ ʧôʷʪʦʛʦ ʦʩʪʠʩʪʦʛʦ ʚʽʜʨʦʩʪʢʫ 

ʧʦʧʝʨʝʢʦʚʦʛʦ ʭʨʝʙʮʷ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʩʧʦʩʦʙʫ çʟʚʠʯʘʡʥʠʡè ʢʨʦʢ ʩʧʦʨʪʩʤʝʥʘ   

ɯ-ʢʦ: ʘ) ï ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʧʣʦʱʠʥʘ; ʙ) ï ʩʘʛʽʪʘʣʴʥʘ ʧʣʦʱʠʥʘ (ʨʦʟʜʨʫʢʽʚʢʘ ʟ 

ʝʢʨʘʥʫ ʤʦʥʽʪʦʨʘ) 

x x
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ɿʥʘʯʝʥʥʷ ʧʝʨʝʤʽʱʝʥʥʷ C7 ʫ ʬʨʦʥʪʘʣʴʥʽʡ ʧʣʦʱʠʥʽ ʙʫʚ ʫ ʤʝʞʘʭ              

= 54,71 ʤʤ (S = 5,51), ʫ ʚʝʨʪʠʢʘʣʴʥʽʡ = 29,68 ʤʤ (S = 3,14) (ʨʠʩ. 3. 4). 

 

 

ʘ) 

 

ʙ) 

ʈʠʩʫʥʦʢ. 3.4 ï ʇʨʠʢʣʘʜ ʪʨʘʻʢʪʦʨʽʾ ʧʝʨʝʤʽʱʝʥʥʷ ʩʴʦʤʦʛʦ ʦʩʪʠʩʪʦʛʦ ʚʽʜʨʦʩʪʢʫ 

ʰʠʡʥʦʛʦ ʭʨʝʙʮʷ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʩʧʦʩʦʙʫ çʟʚʠʯʘʡʥʠʡè ʢʨʦʢ ʩʧʦʨʪʩʤʝʥʘ ɯ-ʢʦ:  

ʘ) ï ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʧʣʦʱʠʥʘ; ʙ) ï ʩʘʛʽʪʘʣʴʥʘ ʧʣʦʱʠʥʘ (ʨʦʟʜʨʫʢʽʚʢʘ ʟ ʝʢʨʘʥʫ 

ʤʦʥʽʪʦʨʘ) 

 

ʋ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʢʽʥʝʤʘʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʧʦʩʦʙʫ 

ʧʝʨʝʤʽʱʝʥʥʷ çʟʚʠʯʘʡʥʠʡè ʢʨʦʢ ʟʘʬʽʢʩʦʚʘʥʦ, ʱʦ ʢʦʣʠʚʘʥʥʷ ʤʫʰʢʠ ʟʙʨʦʾ ʚ 

x x
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ʨʽʟʥʠʭ ʧʣʦʱʠʥʘʭ ʤʘʶʪʴ ʚʠʨʘʟʥʫ ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʟʘ ʘʤʧʣʽʪʫʜʦʶ ʪʘ ʪʝʥʜʝʥʮʽʻʶ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʥʘʨʦʩʪʘʥʥʷ. ɿʦʢʨʝʤʘ, ʫ ʬʨʦʥʪʘʣʴʥʽʡ ʧʣʦʱʠʥʽ ʩʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ ʧʝʨʝʤʽʱʝʥʥʷ ʤʫʰʢʠ ʩʢʣʘʣʦ = 31,3 ʤʤ (S = 5,06), ʪʦʜʽ ʷʢ ʫ 

ʚʝʨʪʠʢʘʣʴʥʽʡ ʧʣʦʱʠʥʽ ʚʦʥʦ ʜʦʩʷʛʘʣʦ = 75,77 ʤʤ (S = 6,57) (ʨʠʩ. 3.5).  

 

 

ʘ) 

 

ʙ) 

ʈʠʩʫʥʦʢ. 3.5 ï ʇʨʠʢʣʘʜ ʪʨʘʻʢʪʦʨʽʾ ʧʝʨʝʤʽʱʝʥʥʷ ʤʫʰʢʠ ʟʙʨʦʾ ʧʨʠ ʚʠʢʦʥʘʥʥʽ 

ʩʧʦʩʦʙʫ çʟʚʠʯʘʡʥʠʡè ʢʨʦʢ ʩʧʦʨʪʩʤʝʥʘ ɯ-ʢʦ: ʘ) ï ʘ) ï ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʧʣʦʱʠʥʘ; 

ʙ) ï ʩʘʛʽʪʘʣʴʥʘ ʧʣʦʱʠʥʘ (ʨʦʟʜʨʫʢʽʚʢʘ ʟ ʝʢʨʘʥʫ ʤʦʥʽʪʦʨʘ) 

 

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʯʽʪʢʫ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ: ʢʦʣʠʚʘʣʴʥʽ ʧʨʦʮʝʩʠ 

ʧʦʩʠʣʶʶʪʴʩʷ ʚʽʜ ʥʠʞʥʽʭ ʩʝʛʤʝʥʪʽʚ ʪʽʣʘ ʜʦ ʚʝʨʭʥʽʭ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʧʦʩʪʫʧʦʚʫ 

x

x
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ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʝʥʝʨʛʽʾ ʣʦʢʦʤʦʪʦʨʥʠʭ ʨʫʭʽʚ ʫ ʥʘʧʨʷʤʢʫ ʚʝʨʪʠʢʘʣʽ ʪʘ 

ʧʽʜʢʨʝʩʣʶʻ ʜʦʤʽʥʫʶʯʫ ʨʦʣʴ ʚʝʨʭʥʴʦʾ ʯʘʩʪʠʥʠ ʪʫʣʫʙʘ ʫ ʬʦʨʤʫʚʘʥʥʽ 

ʩʪʘʙʽʣʴʥʦʩʪʽ ʧʦʟʠʮʽʾ ʟʙʨʦʾ ʧʽʜ ʯʘʩ ʧʝʨʝʩʫʚʘʥʥʷ. ʇʨʠ ʘʥʘʣʽʟʽ ʘʥʘʣʦʛʽʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ çʣʽʥʽʡʥʦʛʦè ʧʝʨʝʤʽʱʝʥʥʷ ʪʘʢʦʞ ʚʩʪʘʥʦʚʣʝʥʦ 

ʩʧʝʮʠʬʽʯʥʫ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʢʦʣʠʚʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ. ʍʘʨʘʢʪʝʨʥʦʶ ʦʟʥʘʢʦʶ ʻ 

ʩʫʪʪʻʚʝ ʟʤʝʥʰʝʥʥʷ ʘʤʧʣʽʪʫʜ ʧʝʨʝʤʽʱʝʥʴ ʤʫʰʢʠ ʫ ʬʨʦʥʪʘʣʴʥʽʡ ʪʘ 

ʚʝʨʪʠʢʘʣʴʥʽʡ ʧʣʦʱʠʥʘʭ, ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ ʦʙʤʝʞʝʥʦʶ ʘʤʧʣʽʪʫʜʦʶ ʨʫʭʽʚ 

ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ ʪʘ ʩʠʩʪʝʤʘʪʠʯʥʦ ʧʽʜʚʠʱʝʥʠʤ ʥʘʭʠʣʦʤ ʪʫʣʫʙʘ ʚʧʝʨʝʜ. ʊʘʢʘ 

ʩʪʨʫʢʪʫʨʥʘ ʤʦʜʠʬʽʢʘʮʽʷ ʣʦʢʦʤʦʮʽʾ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʙʽʣʴʰ ʩʪʘʙʽʣʴʥʦʾ 

ʧʦʟʠʮʽʾ ʟʙʨʦʾ, ʟʥʠʞʫʶʯʠ ʨʠʟʠʢ ʜʝʩʪʘʙʽʣʽʟʘʮʽʾ ʪʘ ʟʘʙʝʟʧʝʯʫʶʯʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 

ʢʦʥʪʨʦʣʶ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʩʪʨʽʣʝʮʴʢʠʭ ʜʽʡ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʨʽʚʥʷʣʴʥʠʡ 

ʘʥʘʣʽʟ ʢʦʣʠʚʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʫʰʢʠ ʟʙʨʦʾ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʩʧʦʩʦʙʽʚ 

çʟʚʠʯʘʡʥʠʡè ʪʘ çʣʽʥʽʡʥʠʡè ʢʨʦʢ ʜʝʤʦʥʩʪʨʫʻ, ʱʦ ʩʧʝʮʠʬʽʯʥʽ ʘʜʘʧʪʠʚʥʽ ʟʤʽʥʠ 

ʚ ʣʦʢʦʤʦʪʦʨʥʦʤʫ ʧʘʪʝʨʥʽ ʩʧʦʨʪʩʤʝʥʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʩʪʘʙʽʣʴʥʽʩʪʴ ʧʦʟʠʮʽʾ ʟʙʨʦʾ. ɿʥʘʯʝʥʥʷ ʧʝʨʝʤʽʱʝʥʥʷ L5 ʫ ʬʨʦʥʪʘʣʴʥʽʡ ʧʣʦʱʠʥʽ 

ʩʢʣʘʚ = 48,88 ʤʤ (S = 4,852), ʫ ʚʝʨʪʠʢʘʣʴʥʽʡ = 18,34 ʤʤ (S = 2,11) (ʨʠʩ. 3. 

6). 

 

 

ʘ)                                                       ʙ) 

ʈʠʩʫʥʦʢ. 3.6 ï ʇʨʠʢʣʘʜ ʪʨʘʻʢʪʦʨʽʾ ʧôʷʪʦʛʦ ʦʩʪʠʩʪʦʛʦ ʚʽʜʨʦʩʪʢʫ ʧʦʧʝʨʝʢʦʚʦʛʦ 

ʭʨʝʙʮʷ ʧʨʠ ʚʠʢʦʥʘʥʥʽ çʣʽʥʽʡʥʦʛʦè ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʘ     ɯ-ʢʦ: ʘ) ï 

ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʧʣʦʱʠʥʘ; ʙ) ï ʩʘʛʽʪʘʣʴʥʘ ʧʣʦʱʠʥʘ (ʨʦʟʜʨʫʢʽʚʢʘ ʟ ʝʢʨʘʥʫ 

ʤʦʥʽʪʦʨʘ) 

x x
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ʇʦʢʘʟʥʠʢʠ ʧʝʨʝʤʽʱʝʥʥʷ C7 ʫ ʬʨʦʥʪʘʣʴʥʽʡ ʧʣʦʱʠʥʽ ʩʷʛʘʣʠ ʟʥʘʯʝʥʴ ʫ      

= 47,78 ʤʤ (S = 4,63), ʘ ʫ ʚʝʨʪʠʢʘʣʴʥʽʡ = 17,28 ʤʤ (S = 2,74) (ʨʠʩ. 3.7). 

 

 

ʘ) 

 

ʙ) 

ʈʠʩʫʥʦʢ. 3.7 ï ʇʨʠʢʣʘʜ ʪʨʘʻʢʪʦʨʽʾ ʩʴʦʤʦʛʦ ʦʩʪʠʩʪʦʛʦ ʚʽʜʨʦʩʪʢʫ ʰʠʡʥʦʛʦ 

ʭʨʝʙʮʷ ʧʨʠ ʚʠʢʦʥʘʥʥʽ çʣʽʥʽʡʥʦʛʦè ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʘ ɯ-ʢʦ:  

ʘ) ï ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʧʣʦʱʠʥʘ; ʙ) ï ʩʘʛʽʪʘʣʴʥʘ ʧʣʦʱʠʥʘ (ʨʦʟʜʨʫʢʽʚʢʘ ʟ 

ʝʢʨʘʥʫ ʤʦʥʽʪʦʨʘ) 

 

ʇʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ çʣʽʥʽʡʥʦʛʦè ʧʝʨʝʤʽʱʝʥʥʷ ʟʘʬʽʢʩʦʚʘʥʦ ʩʫʪʪʻʚʝ 

ʟʤʝʥʰʝʥʥʷ ʢʦʣʠʚʘʥʴ ʤʫʰʢʠ ʟʙʨʦʾ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟʽ çʟʚʠʯʘʡʥʠʤè ʢʨʦʢʦʤ. ʊʘʢ, ʫ 

ʬʨʦʥʪʘʣʴʥʽʡ ʧʣʦʱʠʥʽ ʩʝʨʝʜʥʻ ʧʝʨʝʤʽʱʝʥʥʷ ʩʪʘʥʦʚʠʣʦ = 9,03 ʤʤ (S = 1,01), 

x x

x
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ʫ ʚʝʨʪʠʢʘʣʴʥʽʡ ï =10,08 ʤʤ (S = 1,57) (ʨʠʩ. 3.8), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʩʦʢʠʡ 

ʨʽʚʝʥʴ ʩʪʘʙʽʣʽʟʘʮʽʾ ʟʙʨʦʾ ʪʘ ʝʬʝʢʪʠʚʥʫ ʢʦʤʧʝʥʩʘʮʽʶ ʜʠʥʘʤʽʯʥʠʭ ʢʦʣʠʚʘʥʴ 

ʯʝʨʝʟ ʦʙʤʝʞʝʥʫ ʘʤʧʣʽʪʫʜʫ ʨʫʭʽʚ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ ʽ ʩʠʩʪʝʤʘʪʠʯʥʦ ʧʽʜʚʠʱʝʥʠʡ 

ʥʘʭʠʣ ʪʫʣʫʙʘ ʚʧʝʨʝʜ.  

 

ʘ) 

 

ʙ) 

ʈʠʩʫʥʦʢ. 3.8 ï ʇʨʠʢʣʘʜ ʪʨʘʻʢʪʦʨʽʾ ʤʫʰʢʠ ʟʙʨʦʾ ʧʨʠ ʚʠʢʦʥʘʥʥʽ çʣʽʥʽʡʥʦʛʦè 

ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʘ ɯ-ʢʦ ʘ) ï ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʧʣʦʱʠʥʘ; ʙ) ï ʩʘʛʽʪʘʣʴʥʘ 

ʧʣʦʱʠʥʘ (ʨʦʟʜʨʫʢʽʚʢʘ ʟ ʝʢʨʘʥʫ ʤʦʥʽʪʦʨʘ) 

 

ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ çʣʠʞʥʦʛʦè ʢʨʦʢʫ ʜʦʩʣʽʜʞʫʚʘʥʽ ʣʦʢʦʤʦʪʦʨʥʽ ʪʦʯʢʠ 

ʜʝʤʦʥʩʪʨʫʶʪʴ ʽʥʰʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ. ɿʦʢʨʝʤʘ, ʧʝʨʝʤʽʱʝʥʥʷ ʪʦʯʢʠ L5 ʫ 

ʬʨʦʥʪʘʣʴʥʽʡ ʧʣʦʱʠʥʽ ʜʦʩʷʛʘʣʦ = 70,92 ʤʤ (S = 6,14), ʫ ʚʝʨʪʠʢʘʣʴʥʽʡ ï        

x

x
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= 15,12 ʤʤ (S = 2,47) (ʨʠʩ. 3.9), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʨʘʟʥʽ ʢʦʣʠʚʘʣʴʥʽ 

ʧʨʦʮʝʩʠ ʪʘ ʟʥʘʯʥʫ ʜʠʥʘʤʽʯʥʫ ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʫ ʣʦʢʦʤʦʪʦʨʥʽʡ ʩʪʨʫʢʪʫʨʽ ʪʫʣʫʙʘ 

ʧʽʜ ʯʘʩ ʮʴʦʛʦ ʩʧʦʩʦʙʫ ʧʝʨʝʤʽʱʝʥʥʷ. 

 

ʘ) 

 

ʙ) 

ʈʠʩʫʥʦʢ. 3.9 ï ʇʨʠʢʣʘʜ ʪʨʘʻʢʪʦʨʽʾ ʧôʷʪʦʛʦ ʦʩʪʠʩʪʦʛʦ ʚʽʜʨʦʩʪʢʫ ʧʦʧʝʨʝʢʦʚʦʛʦ 

ʭʨʝʙʮʷ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʩʧʦʩʦʙʫ çʣʠʞʥʠʡè ʢʨʦʢ ʩʧʦʨʪʩʤʝʥʘ ɯ-ʢʦ:  

ʘ) ï ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʧʣʦʱʠʥʘ; ʙ) ï ʩʘʛʽʪʘʣʴʥʘ ʧʣʦʱʠʥʘ (ʨʦʟʜʨʫʢʽʚʢʘ ʟ ʝʢʨʘʥʫ 

ʤʦʥʽʪʦʨʘ) 

 

ʇʦʜʘʣʴʰʠʡ ʘʥʘʣʽʟ ʢʽʥʝʤʘʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʦʟʚʦʣʠʚ ʜʝʪʘʣʽʟʫʚʘʪʠ 

ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʣʠʚʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʚʝʨʭʥʽʭ ʩʝʛʤʝʥʪʽʚ ʪʽʣʘ ʪʘ ʤʫʰʢʠ ʟʙʨʦʾ ʧʽʜ 

ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʩʪʨʽʣʝʮʴʢʠʭ ʜʽʡ ʫ ʨʫʩʽ. ɿʦʢʨʝʤʘ, ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʩʧʦʩʦʙʫ 

x
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çʣʠʞʥʠʡè ʢʨʦʢ ʧʝʨʝʤʽʱʝʥʥʷ ʩʴʦʤʦʛʦ ʦʩʪʠʩʪʦʛʦ ʚʽʜʨʦʩʪʢʘ ʰʠʡʥʦʛʦ ʭʨʝʙʮʷ 

(C7) ʜʝʤʦʥʩʪʨʫʻ ʚʠʨʘʟʥʫ ʘʤʧʣʽʪʫʜʥʽʩʪʴ ʢʦʣʠʚʘʥʴ: ʫ ʬʨʦʥʪʘʣʴʥʽʡ ʧʣʦʱʠʥʽ 

ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʩʪʘʥʦʚʠʣʠ = 46,02 ʤʤ (S = 4,31), ʫ ʚʝʨʪʠʢʘʣʴʥʽʡ ï              

= 12,49 ʤʤ (S = 1,18) (ʨʠʩ. 3.10). ʊʘʢʘ ʢʽʥʝʤʘʪʠʯʥʘ ʢʦʥʬʽʛʫʨʘʮʽʷ ʚʽʜʦʙʨʘʞʘʻ 

ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʜʠʥʘʤʽʯʥʦʾ ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ ʚʝʨʭʥʴʦʾ ʯʘʩʪʠʥʠ ʪʫʣʫʙʘ, 

ʟʫʤʦʚʣʝʥʦʾ ʟʙʽʣʴʰʝʥʦʶ ʘʤʧʣʽʪʫʜʦʶ ʨʫʭʽʚ ʫ ʧʣʝʯʦʚʦʤʫ ʧʦʷʩʽ ʪʘ ʘʢʪʠʚʥʦʶ 

ʫʯʘʩʪʶ ʨʫʢ ʫ ʙʘʣʘʥʩʫʚʘʥʥʽ ʧʽʜ ʯʘʩ ʨʫʭʫ.  

 

 

ʘ)                                                             

 

ʙ) 

ʈʠʩʫʥʦʢ. 3.10 ï ʂʽʥʝʤʘʪʠʯʥʠʡ ʘʥʘʣʽʟ ʨʫʭʫ ʮʝʥʪʨʫ ʤʘʩ ʪʫʣʫʙʘ 

(ʟʘ ʤʘʨʢʝʨʦʤ C7) ʩʧʦʨʪʩʤʝʥʘ ɯ-ʢʦ ʚ ʫʤʦʚʘʭ çʣʠʞʥʦʛʦè ʢʨʦʢʫ: ʧʨʦʝʢʮʽʾ 

ʪʨʘʻʢʪʦʨʽʾ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫ (ʘ) ʪʘ ʚʝʨʪʠʢʘʣʴʥʫ (ʙ) ʧʣʦʱʠʥʠ, ʱʦ 

ʚʽʜʦʙʨʘʞʘʶʪʴ ʤʝʭʘʥʽʟʤ ʩʪʘʙʽʣʽʟʘʮʽʾ 

x

x
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ʅʘ ʮʴʦʤʫ ʪʣʽ ʧʝʨʝʤʽʱʝʥʥʷ ʤʫʰʢʠ ʟʙʨʦʾ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ çʣʠʞʥʦʛʦè 

ʢʨʦʢʫ ʚʠʷʚʠʣʠʩʷ ʽʩʪʦʪʥʦ ʤʝʥʰʠʤʠ ʟʘ ʘʤʧʣʽʪʫʜʦʶ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʢʦʤʧʝʥʩʘʪʦʨʥʽ ʤʝʭʘʥʽʟʤʠ ʥʝʡʨʦʤôʷʟʦʚʦʛʦ ʢʦʥʪʨʦʣʶ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ 

ʧʽʜʪʨʠʤʘʥʥʷ ʩʪʽʡʢʦʛʦ ʧʨʠʮʽʣʴʥʦʛʦ ʧʦʣʦʞʝʥʥʷ. ʋ ʬʨʦʥʪʘʣʴʥʽʡ ʧʣʦʱʠʥʽ 

ʘʤʧʣʽʪʫʜʘ ʧʝʨʝʤʽʱʝʥʥʷ ʤʫʰʢʠ ʩʪʘʥʦʚʠʣʘ = 8,22 ʤʤ (S = 1,01), ʫ 

ʚʝʨʪʠʢʘʣʴʥʽʡ ï = 4,96 ʤʤ (S = 0,77) (ʨʠʩ. 3.11).  

 

 

ʘ) 

 

ʙ) 

ʈʠʩʫʥʦʢ. 3.11 ï ʇʨʠʢʣʘʜ ʪʨʘʻʢʪʦʨʽʾ ʤʫʰʢʠ ʟʙʨʦʾ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʩʧʦʩʦʙʫ 

çʣʠʞʥʠʡè ʢʨʦʢ ɯ-ʢʦ: ʘ) ï ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʧʣʦʱʠʥʘ; ʙ) ï ʩʘʛʽʪʘʣʴʥʘ ʧʣʦʱʠʥʘ 

(ʨʦʟʜʨʫʢʽʚʢʘ ʟ ʝʢʨʘʥʫ ʤʦʥʽʪʦʨʘ) 

x

x
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ɺʠʷʚʣʝʥʘ ʜʠʩʦʮʽʘʮʽʷ ʤʽʞ ʟʥʘʯʥʠʤʠ ʢʦʣʠʚʘʥʥʷʤʠ ʩʝʛʤʝʥʪʽʚ ʪʫʣʫʙʘ ʪʘ 

ʧʦʨʽʚʥʷʥʦ ʩʪʘʙʽʣʴʥʠʤ ʧʦʣʦʞʝʥʥʷʤ ʤʫʰʢʠ ʧʽʜʪʚʝʨʜʞʫʻ ʥʘʷʚʥʽʩʪʴ 

ʚʠʩʦʢʦʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʤʦʪʦʨʥʠʭ ʩʪʨʘʪʝʛʽʡ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʽʟʦʣʷʮʽʶ 

ʩʪʨʽʣʝʮʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ ʚʽʜ ʟʘʛʘʣʴʥʠʭ ʢʦʣʠʚʘʥʴ ʪʽʣʘ. 

ʇʨʠ çʥʠʟʴʢʦʤʫè ʧʝʨʝʤʽʱʝʥʥʽ ʩʧʦʨʪʩʤʝʥʽʚ ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ ʢʦʣʠʚʘʥʥʷ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʪʦʯʦʢ ʤʘʣʠ ʪʘʢʽ ʟʥʘʯʝʥʥʷ, L5 ʫ ʬʨʦʥʪʘʣʴʥʽʡ ʧʣʦʱʠʥʽ ʤʘʚ 

ʧʝʨʝʤʽʱʝʥʥʷ ʚ ʤʝʞʘʭ = 60,41 ʤʤ (S = 5,99), ʫ ʚʝʨʪʠʢʘʣʴʥʽʡ = 34,48 ʤʤ     

(S = 2,98) (ʨʠʩ. 3.12). 

 

ʘ) 

 

ʙ) 

ʈʠʩʫʥʦʢ. 3.12 ï ʇʨʠʢʣʘʜ ʪʨʘʻʢʪʦʨʽʾ ʧôʷʪʦʛʦ ʦʩʪʠʩʪʦʛʦ ʚʽʜʨʦʩʪʢʫ 

ʧʦʧʝʨʝʢʦʚʦʛʦ ʭʨʝʙʮʷ ʧʨʠ ʚʠʢʦʥʘʥʥʽ çʥʠʟʴʢʦʛʦè ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʘ       

ɯ-ʢʦ: ʘ) ï ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʧʣʦʱʠʥʘ; ʙ) ï ʩʘʛʽʪʘʣʴʥʘ ʧʣʦʱʠʥʘ (ʨʦʟʜʨʫʢʽʚʢʘ ʟ 

ʝʢʨʘʥʫ ʤʦʥʽʪʦʨʘ) 

x x
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ʇʨʠ ʚʠʢʦʥʘʥʥʽ çʥʠʟʴʢʦʛʦè ʧʝʨʝʤʽʱʝʥʥʷ ʟʥʘʯʝʥʥʷ ʧʝʨʝʤʽʱʝʥʥʷ C7 ʫ 

ʬʨʦʥʪʘʣʴʥʽʡ ʧʣʦʱʠʥʽ ʙʫʣʦ ʫ ʤʝʞʘʭ = 39,05 ʤʤ (S = 4,21), ʫ ʚʝʨʪʠʢʘʣʴʥʽʡ   

= 24,71 ʤʤ (S = 2,44) (ʨʠʩ. 3.13). 

 

ʘ) 

 

ʙ) 

ʈʠʩʫʥʦʢ. 3.13 ï ʇʨʠʢʣʘʜ ʪʨʘʻʢʪʦʨʽʾ ʩʴʦʤʦʛʦ ʦʩʪʠʩʪʦʛʦ ʚʽʜʨʦʩʪʢʫ ʰʠʡʥʦʛʦ 

ʭʨʝʙʮʷ ʧʨʠ ʚʠʢʦʥʘʥʥʽ çʥʠʟʴʢʦʛʦè ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʘ ɯ-ʢʦ:  

ʘ) ï ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʧʣʦʱʠʥʘ; ʙ) ï ʩʘʛʽʪʘʣʴʥʘ ʧʣʦʱʠʥʘ (ʨʦʟʜʨʫʢʽʚʢʘ ʟ ʝʢʨʘʥʫ 

ʤʦʥʽʪʦʨʘ) 

 

x

x
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ɼʣʷ ʧʝʨʝʤʽʱʝʥʥʷ ʤʫʰʢʠ ʟʙʨʦʾ ʟʥʘʯʝʥʥʷ ʫ ʬʨʦʥʪʘʣʴʥʽʡ ʧʣʦʱʠʥʽ ʩʢʣʘʣʠ 

= 22,24 ʤʤ (S = 3,01), ʘ ʫ ʚʝʨʪʠʢʘʣʴʥʽʡ ï =13,06 ʤʤ (S = 1,31) (ʨʠʩ. 3.14). 

 

ʘ) 

 

ʙ) 

ʈʠʩʫʥʦʢ. 3.14 ï ʇʨʠʢʣʘʜ ʪʨʘʻʢʪʦʨʽʾ ʤʫʰʢʠ ʟʙʨʦʾ ʧʨʠ ʚʠʢʦʥʘʥʥʽ çʥʠʟʴʢʦʛʦè 

ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʘ ɯ-ʢʦ: ʘ) ï ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʧʣʦʱʠʥʘ; ʙ) ï ʩʘʛʽʪʘʣʴʥʘ 

ʧʣʦʱʠʥʘ (ʨʦʟʜʨʫʢʽʚʢʘ ʟ ʝʢʨʘʥʫ ʤʦʥʽʪʦʨʘ) 

 

x x
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çʍ-ʧʦʜʽʙʥʠʡè ʩʧʦʩʽʙ ʧʝʨʝʤʽʱʝʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʪʘʢʠʤʠ 

ʟʥʘʯʝʥʥʷʤʠ ʢʦʣʠʚʘʥʴ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʪʦʯʦʢ ʪʽʣʘ. 

ɿʦʢʨʝʤʘ, ʟʥʘʯʝʥʥʷ ʧʝʨʝʤʽʱʝʥʥʷ L5 ʫ ʬʨʦʥʪʘʣʴʥʽʡ ʧʣʦʱʠʥʽ ʩʢʣʘʚ           

= 48,35 ʤʤ (S = 4,71), ʫ ʚʝʨʪʠʢʘʣʴʥʽʡ ʣʠʰʝ = 5,16 ʤʤ (S = 0,95) (ʨʠʩ. 

3.15). 

 

 

ʘ) 

 

ʙ) 

ʈʠʩʫʥʦʢ. 3.15 ï ʇʨʠʢʣʘʜ ʪʨʘʻʢʪʦʨʽʾ ʧôʷʪʦʛʦ ʦʩʪʠʩʪʦʛʦ ʚʽʜʨʦʩʪʢʫ 

ʧʦʧʝʨʝʢʦʚʦʛʦ ʭʨʝʙʮʷ ʧʨʠ ʚʠʢʦʥʘʥʥʽ çʍ-ʧʦʜʽʙʥʦʛʦè ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʘ 

ɯ-ʢʦ: ʘ) ï ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʧʣʦʱʠʥʘ; ʙ) ï ʩʘʛʽʪʘʣʴʥʘ ʧʣʦʱʠʥʘ (ʨʦʟʜʨʫʢʽʚʢʘ ʟ 

ʝʢʨʘʥʫ ʤʦʥʽʪʦʨʘ) 

 

x x
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ɿʥʘʯʝʥʥʷ ʧʝʨʝʤʽʱʝʥʥʷ C7 ʫ ʬʨʦʥʪʘʣʴʥʽʡ ʧʣʦʱʠʥʽ ʙʫʚ ʫ ʤʝʞʘʭ              

= 30,06 ʤʤ (S = 3,71), ʫ ʚʝʨʪʠʢʘʣʴʥʽʡ ʥʝ ʧʝʨʝʚʠʱʫʚʘʚ = 3,25 ʤʤ (S = 0,27) 

(ʨʠʩ. 3.16). 

 

ʘ) 

 

ʙ) 

ʈʠʩʫʥʦʢ. 3.16 ï ʇʨʠʢʣʘʜ ʪʨʘʻʢʪʦʨʽʾ ʩʴʦʤʦʛʦ ʦʩʪʠʩʪʦʛʦ ʚʽʜʨʦʩʪʢʫ ʰʠʡʥʦʛʦ 

ʭʨʝʙʮʷ ʧʨʠ ʚʠʢʦʥʘʥʥʽ çʍ-ʧʦʜʽʙʥʦʛʦè ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʘ  

ɯ-ʢʦ: ʘ) ï ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʧʣʦʱʠʥʘ; ʙ) ï ʩʘʛʽʪʘʣʴʥʘ ʧʣʦʱʠʥʘ (ʨʦʟʜʨʫʢʽʚʢʘ 

ʟ ʝʢʨʘʥʫ ʤʦʥʽʪʦʨʘ) 

 

x x
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ɸʥʘʣʽʟ ʢʽʥʝʤʘʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʢʘʟʘʚ, ʱʦ çʍ-ʧʦʜʽʙʥʠʡè ʩʧʦʩʽʙ 

ʧʝʨʝʤʽʱʝʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʥʘʡʤʝʥʰʽ ʘʤʧʣʽʪʫʜʠ ʢʦʣʠʚʘʥʴ ʤʫʰʢʠ ʟʙʨʦʾ ʩʝʨʝʜ 

ʫʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʧʦʩʦʙʽʚ ʣʦʢʦʤʦʮʽʾ. ɿʦʢʨʝʤʘ, ʫ ʬʨʦʥʪʘʣʴʥʽʡ ʧʣʦʱʠʥʽ 

ʩʝʨʝʜʥʻ ʧʝʨʝʤʽʱʝʥʥʷ ʩʪʘʥʦʚʠʣʦ = 14,24 ʤʤ (S = 1,33), ʘ ʫ ʚʝʨʪʠʢʘʣʴʥʽʡ  ï 

ʣʠʰʝ = 2,06 ʤʤ (S = 0,19) (ʨʠʩ. 3.17).  

 

ʘ) 

 

ʙ) 

ʈʠʩʫʥʦʢ. 3.17 ï ʇʨʠʢʣʘʜ ʪʨʘʻʢʪʦʨʽʾ ʤʫʰʢʠ ʟʙʨʦʾ ʧʨʠ ʚʠʢʦʥʘʥʥʽ          çʍ-

ʧʦʜʽʙʥʦʛʦè ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʘ ɯ-ʢʦ: ʘ) ï ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʧʣʦʱʠʥʘ; ʙ) ï 

ʩʘʛʽʪʘʣʴʥʘ ʧʣʦʱʠʥʘ (ʨʦʟʜʨʫʢʽʚʢʘ ʟ ʝʢʨʘʥʫ ʤʦʥʽʪʦʨʘ) 

 

x

x
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ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʚʠʩʦʢʫ ʩʪʘʙʽʣʽʟʘʮʽʶ ʧʦʣʦʞʝʥʥʷ ʟʙʨʦʾ, ʱʦ 

ʦʙʫʤʦʚʣʝʥʘ ʦʧʪʠʤʽʟʦʚʘʥʦʶ ʢʦʦʨʜʠʥʘʮʽʻʶ ʨʫʭʽʚ ʢʽʥʮʽʚʦʢ ʽ ʪʫʣʫʙʘ, ʘ ʪʘʢʦʞ 

ʤʽʥʽʤʽʟʘʮʽʻʶ ʜʝʩʪʘʙʽʣʽʟʫʶʯʠʭ ʢʦʣʠʚʘʥʴ ʧʽʜ ʯʘʩ ʧʝʨʝʩʫʚʘʥʥʷ. 

ʇʨʦʚʝʜʝʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʟʘʩʚʽʜʯʠʚ ʚʠʩʦʢʠʡ ʩʪʫʧʽʥʴ 

ʚʟʘʻʤʦʟʚôʷʟʢʫ ʤʽʞ ʧʝʨʝʤʽʱʝʥʥʷʤʠ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ʪʦʯʦʢ L5 ʪʘ C7 ʫ 

ʬʨʦʥʪʘʣʴʥʽʡ ʪʘ ʚʝʨʪʠʢʘʣʴʥʽʡ ʧʣʦʱʠʥʘʭ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʚʩʽʭ ʩʧʦʩʦʙʽʚ 

ʧʝʨʝʤʽʱʝʥʥʷ, ʱʦ ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ. ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʢʦʨʝʣʷʮʽʾ 

ʧʝʨʝʙʫʚʘʣʠ ʚ ʤʝʞʘʭ r = 0,93ï0,99 (p < 0,05), ʱʦ ʚʢʘʟʫʻ ʥʘ ʪʽʩʥʫ ʢʽʥʝʤʘʪʠʯʥʫ 

ʫʟʛʦʜʞʝʥʽʩʪʴ ʨʫʭʽʚ ʧʦʧʝʨʝʢʦʚʦʛʦ ʪʘ ʰʠʡʥʦʛʦ ʚʽʜʜʽʣʽʚ ʭʨʝʙʪʘ ʧʽʜ ʯʘʩ ʭʦʜʴʙʠ 

ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʦʙʨʘʥʦʛʦ ʩʧʦʩʦʙʫ ʧʝʨʝʤʽʱʝʥʥʷ. 

ɺʦʜʥʦʯʘʩ ʢʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ ʧʝʨʝʤʽʱʝʥʥʷʤ ʪʦʯʢʠ 

L5 ʪʘ ʢʦʣʠʚʘʥʥʷʤʠ ʤʫʰʢʠ ʟʙʨʦʾ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ ʥʠʞʯʠʡ ʟʘ ʩʝʨʝʜʥʽʡ ʘʙʦ 

ʚʽʜʩʫʪʥʽʡ ʟʚôʷʟʦʢ, ʦʩʢʽʣʴʢʠ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʨʝʣʷʮʽʾ ʩʪʘʥʦʚʠʣʠ               

r = 0,36ï0,61 (p < 0,05). ʅʘʡʥʠʞʯʽ ʧʦʢʘʟʥʠʢʠ ʙʫʣʠ ʟʘʬʽʢʩʦʚʘʥʽ ʧʽʜ ʯʘʩ ʘʥʘʣʽʟʫ 

ʪʝʭʥʽʢʠ çʍ-ʧʦʜʽʙʥʦʛʦè ʧʝʨʝʤʽʱʝʥʥʷ ï r = 0,36 (p < 0,05), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʧʨʘʢʪʠʯʥʫ ʚʽʜʩʫʪʥʽʩʪʴ ʚʧʣʠʚʫ ʢʦʣʠʚʘʥʴ ʧʦʧʝʨʝʢʦʚʦʛʦ ʚʽʜʜʽʣʫ ʪʫʣʫʙʘ ʥʘ ʨʫʭ 

ʟʙʨʦʾ ʫ ʮʴʦʤʫ ʩʧʦʩʦʙʽ. 

ɸʥʘʣʦʛʽʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʪʨʠʤʘʥʦ ʧʽʜ ʯʘʩ ʦʮʽʥʶʚʘʥʥʷ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʤʽʞ 

ʧʝʨʝʤʽʱʝʥʥʷʤʠ ʪʦʯʢʠ C7 ʪʘ ʤʫʰʢʠ ʟʙʨʦʾ. ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʢʦʨʝʣʷʮʽʾ 

ʙʫʣʠ ʜʝʱʦ ʚʠʱʠʤʠ, ʥʽʞ ʫ ʧʦʧʝʨʝʜʥʴʦʤʫ ʚʠʧʘʜʢʫ, ʦʜʥʘʢ ʟʘʛʘʣʴʥʘ ʪʝʥʜʝʥʮʽʷ 

ʟʙʝʨʽʛʘʣʘʩʷ: r = 0,55ï0,76 (p < 0,05). ʅʘʡʤʝʥʰʝ ʟʥʘʯʝʥʥʷ ʪʘʢʦʞ ʟʘʬʽʢʩʦʚʘʥʦ 

ʧʨʠ çʍ-ʧʦʜʽʙʥʦʤʫè ʩʧʦʩʦʙʽ ï r = 0,55 (p < 0,05). 

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʩʧʦʨʪʩʤʝʥʠ ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ 

ʥʘʤʘʛʘʶʪʴʩʷ ʤʽʥʽʤʽʟʫʚʘʪʠ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʢʦʣʠʚʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ, ʷʢʽ 

ʚʠʥʠʢʘʶʪʴ ʫ ʥʠʞʥʽʭ ʣʘʥʢʘʭ ʪʽʣʘ ʚʥʘʩʣʽʜʦʢ ʭʦʜʴʙʠ, ʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʟʙʨʦʾ. 

ʅʘʡʤʝʥʰʠʡ ʚʧʣʠʚ, ʟʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʩʘʤʝ 

ʧʨʠ çʍ-ʧʦʜʽʙʥʦʤʫè ʧʝʨʝʤʽʱʝʥʥʽ, ʱʦ ʜʦʜʘʪʢʦʚʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ 

ʤʽʥʽʤʘʣʴʥʠʤʠ ʘʤʧʣʽʪʫʜʘʤʠ ʢʦʣʠʚʘʥʴ ʤʫʰʢʠ ʟʙʨʦʾ ʫ ʬʨʦʥʪʘʣʴʥʽʡ ʪʘ 

ʚʝʨʪʠʢʘʣʴʥʽʡ ʧʣʦʱʠʥʘʭ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʩʧʦʩʦʙʘʤʠ, ʱʦ ʙʫʣʦ ʜʝʪʘʣʴʥʦ 

ʧʦʢʘʟʘʥʦ ʚʠʱʝ. 
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ʆʢʨʝʤʫ ʫʚʘʛʫ ʙʫʣʦ ʧʨʠʜʽʣʝʥʦ ʘʥʘʣʽʟʫ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʝʨʝʤʽʱʝʥʥʷ 

ʤʫʰʢʠ ʟʙʨʦʾ ʧʽʜ ʯʘʩ ʟʜʽʡʩʥʝʥʥʷ ʧʦʩʪʨʽʣʫ. ʈʦʟʛʣʷʜʘʣʠʩʷ ʩʧʝʮʠʬʽʢʘ ʧʦʚʝʜʽʥʢʠ 

ʟʙʨʦʾ ʚ ʤʦʤʝʥʪ ʧʦʩʪʨʽʣʫ, ʦʜʨʘʟʫ ʧʽʩʣʷ ʥʴʦʛʦ, ʘ ʪʘʢʦʞ ʦʩʦʙʣʠʚʦʩʪʽ ʩʪʘʙʽʣʽʟʘʮʽʾ 

ʟʙʨʦʾ ʪʘ ʾʾ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʥʘʩʪʫʧʥʦʛʦ ʧʦʩʪʨʽʣʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʬʘʟʦʚʦʾ 

ʩʪʨʫʢʪʫʨʠ ʭʦʜʴʙʠ ʪʘ ʚʠʟʥʘʯʝʥʥʷʤ ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʠʭ ʤʦʤʝʥʪʽʚ ʫ ʮʠʢʣʽ 

ʭʦʜʴʙʠ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʧʦʩʪʨʽʣʫ. ʍʦʯʘ ʮʷ ʧʨʦʙʣʝʤʘ ʧʦʪʨʝʙʫʻ ʦʢʨʝʤʦʛʦ 

ʜʝʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʯʘʩʪʠʥʫ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʥʘ ʨʠʩ. 3.5, 

3.8, 3.11, 3.14 ʪʘ 3.17, ʜʝ ʪʘʢʦʞ ʧʦʢʘʟʘʥʦ, ʱʦ ʥʘʡʤʝʥʰ ʝʬʝʢʪʠʚʥʠʤ ʩʧʦʩʦʙʦʤ 

ʧʝʨʝʤʽʱʝʥʥʷ ʻ çʟʚʠʯʘʡʥʠʡè ʢʨʦʢ, ʪʦʜʽ ʷʢ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ï çʍ-

ʧʦʜʽʙʥʝè ʧʝʨʝʤʽʱʝʥʥʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʚʝʜʝʥʠʡ ʙʽʦʤʝʭʘʥʽʯʥʠʡ ʘʥʘʣʽʟ ʜʦʟʚʦʣʠʚ ʥʝ ʣʠʰʝ 

ʚʠʟʥʘʯʠʪʠ ʧʨʠʥʮʠʧʦʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʩʪʨʫʢʪʫʨʽ ʪʝʭʥʽʢʠ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ 

ʧʝʨʝʤʽʱʝʥʥʷ, ʘʣʝ ʡ ʦʪʨʠʤʘʪʠ ʢʽʣʴʢʽʩʥʽ ʜʘʥʽ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʾʭʥʶ 

ʝʬʝʢʪʠʚʥʽʩʪʴ. ʂʣʶʯʦʚʠʤ ʧʦʢʘʟʥʠʢʦʤ ʟʘʛʘʣʴʥʦʾ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʜʽʾ ʻ, 

ʙʝʟʫʤʦʚʥʦ, ʨʝʟʫʣʴʪʘʪ ʩʪʨʽʣʴʙʠ. ʇʨʦʪʝ ʚʽʥ ʬʦʨʤʫʻʪʴʩʷ ʷʢ ʩʫʢʫʧʥʽʩʪʴ ʪʦʯʥʦʩʪʽ 

ʩʪʨʽʣʴʙʠ ʪʘ ʚʠʪʨʘʯʝʥʦʛʦ ʯʘʩʫ, ʱʦ ʟʫʤʦʚʣʶʻ ʚʘʞʣʠʚʽʩʪʴ ʘʥʘʣʽʟʫ ʯʘʩʦʚʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʠʢʦʥʘʥʥʷ ʚʧʨʘʚʠ. 

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʥʠʞʯʝ ʧʦʜʘʥʦ ʜʝʪʘʣʽʟʦʚʘʥʠʡ ʘʥʘʣʽʟ ʯʘʩʦʚʦʾ ʩʪʨʫʢʪʫʨʠ 

ʩʪʨʽʣʴʙʠ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʢʦʞʥʦʛʦ ʟʽ ʩʧʦʩʦʙʽʚ ʧʝʨʝʤʽʱʝʥʥʷ, ʟʦʢʨʝʤʘ ʚʠʟʥʘʯʝʥʦ 

ʽʥʪʝʨʚʘʣʠ ʯʘʩʫ ʤʽʞ ʦʢʨʝʤʠʤʠ ʧʦʩʪʨʽʣʘʤʠ ʪʘ ʪʨʠʚʘʣʽʩʪʴ ʩʪʘʙʽʣʽʟʘʮʽʾ ʟʙʨʦʾ ï ʚʽʜ 

ʤʦʤʝʥʪʫ ʧʦʩʪʨʽʣʫ ʜʦ ʥʘʙʫʪʪʷ ʥʝʶ ʩʪʘʙʽʣʴʥʦʛʦ ʧʦʣʦʞʝʥʥʷ, ʧʨʠʜʘʪʥʦʛʦ ʜʣʷ 

ʟʜʽʡʩʥʝʥʥʷ ʥʘʩʪʫʧʥʦʛʦ ʧʦʩʪʨʽʣʫ. 

ɸʥʘʣʽʟ ʯʘʩʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʩʪʨʽʣʴʙʠ, ʚʠʢʦʥʘʥʦʾ ʩʧʦʨʪʩʤʝʥʘʤʠ ʧʽʜ ʯʘʩ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ ʧʝʨʝʤʽʱʝʥʥʷ, ʜʘʚ ʟʤʦʛʫ ʚʩʪʘʥʦʚʠʪʠ ʥʠʟʢʫ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʪʨʠʚʘʣʽʩʪʶ ʽʥʪʝʨʚʘʣʽʚ ʤʽʞ ʧʦʩʪʨʽʣʘʤʠ ʪʘ 

ʯʘʩʦʤ ʩʪʘʙʽʣʽʟʘʮʽʾ ʟʙʨʦʾ ʧʽʩʣʷ ʢʦʞʥʦʛʦ ʟ ʥʠʭ. 

ʇʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ çʟʚʠʯʘʡʥʦʛʦè ʢʨʦʢʫ ʩʝʨʝʜʥʷ ʪʨʠʚʘʣʽʩʪʴ ʯʘʩʫ ʤʽʞ 

ʧʦʩʣʽʜʦʚʥʠʤʠ ʧʦʩʪʨʽʣʘʤʠ ʩʪʘʥʦʚʠʣʘ = 1,47 ʩ (S = 0,21). ʇʨʠ ʮʴʦʤʫ ʯʘʩ 

ʩʪʘʙʽʣʽʟʘʮʽʾ ʟʙʨʦʾ ʧʽʩʣʷ ʧʦʩʪʨʽʣʫ ʙʫʚ ʦʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰʠʭ ʩʝʨʝʜ ʫʩʽʭ 

ʘʥʘʣʽʟʦʚʘʥʠʭ ʩʧʦʩʦʙʽʚ ï = 0,85 ʩ (S = 0,34). ʆʪʞʝ, ʩʘʤʝ ʩʪʘʙʽʣʽʟʘʮʽʷ ʟʙʨʦʾ 
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ʟʘʡʤʘʣʘ ʧʝʨʝʚʘʞʥʫ ʯʘʩʪʠʥʫ ʟʘʛʘʣʴʥʦʛʦ ʯʘʩʫ ʤʽʞ ʧʦʩʪʨʽʣʘʤʠ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʟʥʘʯʥʽ ʢʦʣʠʚʘʥʥʷ ʟʙʨʦʾ ʪʘ ʥʝʜʦʩʪʘʪʥʶ ʝʬʝʢʪʠʚʥʽʩʪʴ ʤʝʭʘʥʽʟʤʽʚ ʾʭ ʛʘʩʽʥʥʷ. 

ʇʨʠ ʚʠʢʦʥʘʥʥʽ çʥʠʟʴʢʦʛʦè ʧʝʨʝʤʽʱʝʥʥʷ ʩʝʨʝʜʥʽʡ ʯʘʩ ʤʽʞ ʧʦʩʪʨʽʣʘʤʠ 

ʩʪʘʥʦʚʠʚ = 0,40 ʩ (S = 0,03). ɺʦʜʥʦʯʘʩ ʪʨʠʚʘʣʽʩʪʴ ʩʪʘʙʽʣʽʟʘʮʽʾ ʟʙʨʦʾ ʙʫʣʘ 

ʦʜʥʽʻʶ ʟ ʥʘʡʤʝʥʰʠʭ ʩʝʨʝʜ ʫʩʽʭ ʩʧʦʩʦʙʽʚ ï = 0,064 ʩ (S = 0,012). 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʪʘʢʠʡ ʩʧʦʩʽʙ ʚʠʤʘʛʘʻ ʚʽʜ ʩʧʦʨʪʩʤʝʥʘ ʟʥʘʯʥʠʭ ʤôʷʟʦʚʠʭ 

ʟʫʩʠʣʴ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʩʫʪʪʻʚʠʤʠ çʧʽʜʩʽʜʘʥʥʷʤʠè ʧʽʜ ʯʘʩ ʭʦʜʴʙʠ, ʱʦ ʤʦʞʝ 

ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʧʽʜʚʠʱʝʥʦʛʦ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʪʘ ʫʚʘʛʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʘ 

ʦʪʞʝ, ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʟʘʛʘʣʴʥʫ ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ. 

ʇʽʜ ʯʘʩ çʣʽʥʽʡʥʦʛʦè ʧʝʨʝʤʽʱʝʥʥʷ ʪʨʠʚʘʣʽʩʪʴ ʯʘʩʫ ʤʽʞ ʧʦʩʪʨʽʣʘʤʠ ʙʫʣʘ 

ʚ ʤʝʞʘʭ = 0,39 ʩ (S = 0,02), ʘ ʯʘʩ ʩʪʘʙʽʣʽʟʘʮʽʾ ʟʙʨʦʾ ï = 0,14 ʩ (S = 0,032). 

ʇʦʢʘʟʥʠʢʠ ʮʴʦʛʦ ʩʧʦʩʦʙʫ ʤʦʞʥʘ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʷʢ ʩʝʨʝʜʥʽ ʟʘ 

ʝʬʝʢʪʠʚʥʽʩʪʶ: ʧʦʧʨʠ ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʫ ʪʨʠʚʘʣʽʩʪʴ ʮʠʢʣʫ ʤʽʞ ʧʦʩʪʨʽʣʘʤʠ, 

ʯʘʩ ʩʪʘʙʽʣʽʟʘʮʽʾ ʟʘʣʠʰʘʻʪʴʩʷ ʧʦʤʽʪʥʦ ʙʽʣʴʰʠʤ, ʥʽʞ ʧʨʠ ʥʠʟʴʢʦʤʫ ʘʙʦ             

ʍ-ʧʦʜʽʙʥʦʤʫ ʧʝʨʝʤʽʱʝʥʥʽ. 

ʇʽʜ ʯʘʩ çʣʠʞʥʦʛʦè ʩʧʦʩʦʙʫ ʧʝʨʝʤʽʱʝʥʥʷ ʪʨʠʚʘʣʽʩʪʴ ʽʥʪʝʨʚʘʣʽʚ ʤʽʞ 

ʧʦʩʪʨʽʣʘʤʠ ʩʪʘʥʦʚʠʣʘ = 0,36 ʩ (S = 0,02), ʘ ʩʪʘʙʽʣʽʟʘʮʽʷ ʟʙʨʦʾ ʟʘʡʤʘʣʘ = 

0,13 ʩ (S = 0,009). ʊʘʢʠʤ ʯʠʥʦʤ, ʮʝʡ ʩʧʦʩʽʙ ʜʝʤʦʥʩʪʨʫʻ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʠʡ 

ʨʽʚʝʥʴ ʩʪʘʙʽʣʴʥʦʩʪʽ ʟʙʨʦʾ ʧʨʠ ʟʙʝʨʝʞʝʥʥʽ ʰʚʠʜʢʦʛʦ ʪʝʤʧʫ ʩʪʨʽʣʴʙʠ. 

ʅʘʡʤʝʥʰʽ ʟʥʘʯʝʥʥʷ ʯʘʩʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʧʽʜ ʯʘʩ 

ʚʠʢʦʥʘʥʥʷ çʍ-ʧʦʜ̔ʙʥʦʛʦè ʧʝʨʝʤʽʱʝʥʥʷ. ɯʥʪʝʨʚʘʣ ʤʽʞ ʧʦʩʪʨʽʣʘʤʠ ʩʪʘʥʦʚʠʚ 

ʣʠʰʝ = 0,34 ʩ (S = 0,01), ʘ ʯʘʩ ʩʪʘʙʽʣʽʟʘʮʽʾ ʟʙʨʦʾ ʙʫʚ ʥʘʡʤʝʥʰʠʤ ʩʝʨʝʜ ʫʩʽʭ 

ʩʧʦʩʦʙʽʚ ï = 0,063 ʩ (S = 0,005). ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʡʚʠʱʫ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʮʴʦʛʦ ʩʧʦʩʦʙʫ ʚ ʢʦʥʪʝʢʩʪʽ ʟʤʝʥʰʝʥʥʷ ʢʦʣʠʚʘʥʴ ʟʙʨʦʾ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʪʝʤʧʫ 

ʩʪʨʽʣʴʙʠ. 

ʋʟʘʛʘʣʴʥʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʜʦʟʚʦʣʷʻ ʧʨʦʩʪʝʞʠʪʠ ʯʽʪʢʠʡ 

ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʯʘʩʦʚʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʩʪʨʽʣʴʙʠ ʪʘ ʘʤʧʣʽʪʫʜʘʤʠ 

ʢʦʣʠʚʘʥʴ ʤʫʰʢʠ ʟʙʨʦʾ ʧʽʜ ʯʘʩ ʨʫʭʫ. ʅʘʡʙʽʣʴʰʘ ʪʨʠʚʘʣʽʩʪʴ ʩʪʘʙʽʣʽʟʘʮʽʾ ʟʙʨʦʾ, 

ʟʘʬʽʢʩʦʚʘʥʘ ʧʽʜ ʯʘʩ çʟʚʠʯʘʡʥʦʛʦè ʢʨʦʢʫ, ʢʦʨʝʣʶʻ ʟ ʥʘʡʙʽʣʴʰʠʤʠ 

ʘʤʧʣʽʪʫʜʘʤʠ ʚʝʨʪʠʢʘʣʴʥʠʭ ʢʦʣʠʚʘʥʴ ʤʫʰʢʠ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʥʠʟʴʢʫ 
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ʝʬʝʢʪʠʚʥʽʩʪʴ ʮʴʦʛʦ ʩʧʦʩʦʙʫ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʩʧʦʨʪʩʤʝʥʠ, 

ʚʠʢʦʥʫʶʯʠ çʟʚʠʯʘʡʥʠʡè ʢʨʦʢ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʦʨʽʚʥʷʥʦ ʥʝʚʝʣʠʢʽ ʢʫʪʦʚʽ 

ʧʝʨʝʤʽʱʝʥʥʷ ʚ ʩʫʛʣʦʙʘʭ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ (ʭʦʜʴʙʘ ʥʘ çʧʨʷʤʠʭ ʥʦʛʘʭè), ʱʦ ʥʝ 

ʟʘʙʝʟʧʝʯʫʻ ʧʦʚʥʦʮʽʥʥʦʛʦ ʛʘʩʽʥʥʷ ʢʦʣʠʚʘʥʴ, ʷʢʽ ʧʝʨʝʜʘʶʪʴʩʷ ʥʘ ʟʙʨʦʶ ʧʽʜ ʯʘʩ 

ʢʦʥʪʘʢʪʫ ʩʪʦʧʠ ʟ ʦʧʦʨʦʶ. 

ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʭʦʯʘ ʟʥʘʯʥʽ çʧʽʜʩʽʜʘʥʥʷè, ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ çʥʠʟʴʢʦʛʦè 

ʧʝʨʝʤʽʱʝʥʥʷ, ʩʧʨʠʷʶʪʴ ʩʫʪʪʻʚʦʤʫ ʛʘʩʽʥʥʶ ʢʦʣʠʚʘʥʴ ʽ ʟʤʝʥʰʝʥʥʶ ʯʘʩʫ 

ʩʪʘʙʽʣʽʟʘʮʽʾ, ʨʝʘʣʽʟʘʮʽʷ ʮʴʦʛʦ ʩʧʦʩʦʙʫ ʧʦʪʨʝʙʫʻ ʟʥʘʯʥʠʭ ʬʽʟʠʯʥʠʭ ʟʫʩʠʣʴ ʪʘ 

ʧʽʜʚʠʱʝʥʦʛʦ ʤôʷʟʦʚʦʛʦ ʢʦʥʪʨʦʣʶ. ʎʝ ʤʦʞʝ ʩʧʨʠʯʠʥʷʪʠ ʧʝʨʝʨʦʟʧʦʜʽʣ ʫʚʘʛʠ 

ʩʧʦʨʪʩʤʝʥʘ ʪʘ ʚʧʣʠʚʘʪʠ ʥʘ ʪʝʭʥʽʢʫ ʩʪʨʽʣʴʙʠ. 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʱʝʟʘʟʥʘʯʝʥʦʛʦ, ʘ ʪʘʢʦʞ ʨʝʟʫʣʴʪʘʪʽʚ ʩʪʨʽʣʴʙʠ (ʪʘʙʣ. 

3.21), ʥʘʡʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʠʤ ʪʘ ʝʬʝʢʪʠʚʥʠʤ ʩʧʦʩʦʙʦʤ ʧʝʨʝʤʽʱʝʥʥʷ ʧʽʜ ʯʘʩ 

ʩʪʨʽʣʴʙʠ ʩʣʽʜ ʚʠʟʥʘʪʠ çʍ-ʧʦʜʽʙʥʝè ʧʝʨʝʤʽʱʝʥʥʷ, ʷʢʝ ʟʘʙʝʟʧʝʯʫʻ ʥʘʡʤʝʥʰʽ 

ʢʦʣʠʚʘʥʥʷ ʟʙʨʦʾ, ʥʘʡʤʝʥʰʽ ʟʥʘʯʝʥʥʷ ʯʘʩʫ ʩʪʘʙʽʣʽʟʘʮʽʾ ʪʘ ʥʘʡʚʠʱʫ 

ʫʟʛʦʜʞʝʥʽʩʪʴ ʪʝʭʥʽʢʠ ʩʪʨʽʣʴʙʠ ʡ ʧʝʨʝʤʽʱʝʥʥʷ. 

   

ʊʘʙʣʠʮʷ 3.21 ï ɺʣʫʯʝʥʥʷ ʫ ʤʽʰʝʥʴ ʧʨʠ ʨʽʟʥʠʭ ʩʧʦʩʦʙʘʭ ʧʝʨʝʤʽʱʝʥʥʷ 

ʩʧʦʨʪʩʤʝʥʽʚ 

 ̄ ʉʧʦʩʽʙ ʧʝʨʝʤʽʱʝʥʥʷ ʂʽʣʴʢʽʩʪʴ ʙʘʣʽʚ (ʤʘʭ. 100) 

1 ɿʚʠʯʘʡʥʠʡ ʢʨʦʢ 66 

2 çʃʠʞʥʠʤè ʢʨʦʢʦʤ 90 

3 çʃʽʥʽʡʥʠʝè ʧʝʨʝʤʽʱʝʥʥʷʤ 86 

4 çʍ-ʧʦʜʽʙʥʝè ʧʝʨʝʤʽʱʝʥʥʷ 96 

5 çʅʠʟʴʢʝè ʧʝʨʝʤʽʱʝʥʥʷ 82 

 

ʋ ʧʦʣʽʛʦʥʥʠʭ ʫʤʦʚʘʭ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʟ 

ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʠʮʽʣʴʥʦʾ ʩʪʨʽʣʴʙʠ ʧʽʜ ʯʘʩ ʧʝʨʝʤʽʱʝʥʥʷ, 

ʟʘʩʪʦʩʦʚʫʶʯʠ ʧôʷʪʴ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ ʧʝʨʝʩʫʚʘʥʥʷ ʩʪʨʽʣʴʮʷ. ɼʦ ʢʽʣʴʢʽʩʥʠʭ 

ʢʨʠʪʝʨʽʾʚ ʝʬʝʢʪʠʚʥʦʩʪʽ ʙʫʣʦ ʚʽʜʥʝʩʝʥʦ ʩʫʤʘʨʥʫ ʢʽʣʴʢʽʩʪʴ ʥʘʙʨʘʥʠʭ ʙʘʣʽʚ ʟʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦʪʨʘʧʣʷʥʴ ʫ ʤʽʰʝʥʴ ʟʘ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʦʶ ʰʢʘʣʦʶ 

ʦʮʽʥʶʚʘʥʥʷ. 
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ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʟʘʩʚʽʜʯʠʣʠ ʩʫʪʪʻʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ 

ʪʝʭʥʽʢʘʤʠ ʧʝʨʝʤʽʱʝʥʥʷ. ʅʘʡʚʠʱʽ ʨʝʟʫʣʴʪʘʪʠ ʙʫʣʠ ʟʘʬʽʢʩʦʚʘʥʽ ʧʽʜ ʯʘʩ 

ʚʠʢʦʨʠʩʪʘʥʥʷ çʍ ʧʦʜʽʙʥʦʛʦè ʧʝʨʝʤʽʱʝʥʥʷ, ʩʫʤʘʨʥʠʡ ʧʦʢʘʟʥʠʢ ʷʢʦʛʦ 

ʩʪʘʥʦʚʠʚ 96 ʙʘʣʽʚ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʡʦʛʦ ʤʘʢʩʠʤʘʣʴʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫ 

ʢʦʥʪʝʢʩʪʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʙʽʣʴʥʦʩʪʽ ʟʙʨʦʾ ʪʘ ʪʦʯʥʦʩʪʽ ʩʪʨʽʣʴʙʠ ʚ ʨʫʩʽ.  

ɼʝʱʦ ʥʠʞʯʽ, ʘʣʝ ʪʘʢʦʞ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʽ ʨʝʟʫʣʴʪʘʪʠ ʚʩʪʘʥʦʚʣʝʥʦ ʧʨʠ 

ʟʘʩʪʦʩʫʚʘʥʥʽ çʣʠʞʥʦʛʦè ʩʧʦʩʦʙʫ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʠʚ 90 ʙʘʣʽʚ, ʱʦ ʤʦʞʝ ʙʫʪʠ 

ʧʦʚôʷʟʘʥʦ ʟ ʧʣʘʚʥʽʩʪʶ ʧʝʨʝʤʽʱʝʥʴ ʪʘ ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ ʚʝʨʪʠʢʘʣʴʥʠʭ 

ʢʦʣʠʚʘʥʴ ʪʽʣʘ ʩʪʨʽʣʴʮʷ. 

çʃʽʥʽʡʥʠʡè ʩʧʦʩʽʙ ʧʝʨʝʤʽʱʝʥʥʷ ʟʘʙʝʟʧʝʯʠʚ 86 ʙʘʣʽʚ, ʜʝʤʦʥʩʪʨʫʶʯʠ 

ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʝʬʝʢʪʠʚʥʦʩʪʽ; ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʤʦʞʫʪʴ ʙʫʪʠ ʟʫʤʦʚʣʝʥʽ 

ʚʽʜʥʦʩʥʦʶ ʩʪʘʙʽʣʴʥʽʩʪʶ ʪʨʘʻʢʪʦʨʽʾ ʨʫʭʫ, ʘʣʝ ʤʝʥʰʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ ʛʘʩʽʥʥʷ 

ʢʦʣʠʚʘʥʴ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ çʣʠʞʥʠʤè ʪʘ çʍ ʧʦʜʽʙʥʠʤè ʚʘʨʽʘʥʪʘʤʠ. 

ʇʦʨʽʚʥʷʥʦ ʥʠʞʯʽ ʨʝʟʫʣʴʪʘʪʠ ʟʘʬʽʢʩʦʚʘʥʦ ʜʣʷ çʅʠʟʴʢʦʛʦè ʧʝʨʝʤʽʱʝʥʥʷ 

ï 82 ʙʘʣʠ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʧʦʤʽʨʥʫ ʩʪʘʙʽʣʴʥʽʩʪʴ ʟʙʨʦʾ (ʱʦ ʧʽʜʪʚʝʨʜʞʝʥʦ 

ʯʘʩʦʚʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʩʪʘʙʽʣʽʟʘʮʽʾ ʤʫʰʢʠ), ʟʥʘʯʥʽ ʧʽʜʩʽʜʘʥʥʷ, 

ʧʨʠʪʘʤʘʥʥʽ ʮʴʦʤʫ ʩʧʦʩʦʙʫ, ʤʦʞʫʪʴ ʚʠʤʘʛʘʪʠ ʜʦʜʘʪʢʦʚʠʭ ʬʽʟʠʯʥʠʭ ʟʫʩʠʣʴ ʽ 

ʚʧʣʠʚʘʪʠ ʥʘ ʢʦʥʮʝʥʪʨʘʮʽʶ ʩʪʨʽʣʴʮʷ, ʱʦ ʚ ʧʽʜʩʫʤʢʫ ʟʥʠʞʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʣʫʯʘʥʴ. 

ʅʘʡʤʝʥʰ ʝʬʝʢʪʠʚʥʠʤ ʚʠʷʚʠʚʩʷ çʟʚʠʯʘʡʥʠʡè ʢʨʦʢ, ʩʫʤʘʨʥʠʡ ʨʝʟʫʣʴʪʘʪ 

ʷʢʦʛʦ ʩʪʘʥʦʚʠʚ ʣʠʰʝ 66 ʙʘʣʽʚ. ʊʘʢʠʡ ʧʦʢʘʟʥʠʢ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʜʘʥʠʤʠ ʱʦʜʦ 

ʥʘʡʙʽʣʴʰ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ ʩʪʘʙʽʣʽʟʘʮʽʾ ʟʙʨʦʾ ʧʽʩʣʷ ʧʦʩʪʨʽʣʫ ʪʘ ʥʘʡʙʽʣʴʰʠʭ 

ʢʦʣʠʚʘʥʴ ʤʫʰʢʠ ʫ ʚʝʨʪʠʢʘʣʴʥʽʡ ʧʣʦʱʠʥʽ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʨʘʮʽʦʥʘʣʴʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʴʦʛʦ ʩʧʦʩʦʙʫ ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ ʚ ʨʫʩʽ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʫʟʘʛʘʣʴʥʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʦʟʚʦʣʷʻ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ 

ʩʘʤʝ çʍ ʧʦʜʽʙʥʝè ʧʝʨʝʤʽʱʝʥʥʷ ʻ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʩʧʦʩʦʙʦʤ 

ʧʝʨʝʩʫʚʘʥʥʷ ʩʪʨʽʣʴʮʷ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʩʪʨʽʣʴʙʠ ʚ ʨʫʩʽ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʮʴʦʛʦ 

ʩʧʦʩʦʙʫ ʧʽʜʪʚʝʨʜʞʝʥʘ ʷʢ ʙʽʦʤʝʭʘʥʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʩʪʘʙʽʣʽʟʘʮʽʾ ʟʙʨʦʾ, ʪʘʢ 

ʽ ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʶ ʧʦʧʘʜʘʥʴ ʫ ʤʽʰʝʥʴ. 
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ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 3 

 

ʍʘʨʘʢʪʝʨʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ, ʱʦ ʚʽʜʨʽʟʥʷʻ ʾʾ ʚʽʜ 

ʽʥʰʠʭ ʚʠʜʽʚ ʩʪʨʽʣʝʮʴʢʦʛʦ ʩʧʦʨʪʫ, ʻ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʚʧʨʘʚ, ʷʢʽ ʩʧʦʨʪʩʤʝʥ 

ʚʠʢʦʥʫʻ ʫ ʚʽʣʴʥʦʤʫ ʩʪʠʣʽ. ʄʘʡʞʝ ʙʫʜʴ-ʷʢʘ ʚʧʨʘʚʘ, ʟʘ ʚʠʥʷʪʢʦʤ ʰʚʠʜʢʽʩʥʦʛʦ 

ʟʘʨʷʜʞʘʥʥʷ ʟʙʨʦʾ ʪʘ ʚʝʜʝʥʥʷ ʚʦʛʥʶ ʟ ʥʝʟʨʫʯʥʠʭ ʧʦʣʦʞʝʥʴ, ʧʦʪʨʝʙʫʻ ʚʽʜ 

ʩʪʨʽʣʴʮʷ ʰʚʠʜʢʠʭ ʧʝʨʝʤʽʱʝʥʴ ʘʙʦ ʚʝʜʝʥʥʷ ʚʦʛʥʶ ʫ ʨʫʩʽ. 

ɸʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʩʚʽʜʯʠʪʴ, ʱʦ ʙʽʦʢʽʥʝʤʘʪʠʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʭʥʽʢʠ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ ʫ 

ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʽ ʟ ʧʽʩʪʦʣʝʪʫ ʟʘʣʠʰʘʶʪʴʩʷ ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʠʤʠ, ʱʦ 

ʚʠʟʥʘʯʘʻ ʘʢʪʫʘʣʴʥʽʩʪʴ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʪʦʯʥʽʩʪʴ ʩʪʨʽʣʴʙʠ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʩʧʦʩʦʙʫ ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʘ. ɿʦʢʨʝʤʘ: ʧʨʠ ʟʚʠʯʘʡʥʦʤʫ ʢʨʦʮʽ ʚʣʫʯʥʽʩʪʴ 

ʩʧʦʨʪʩʤʝʥʘ ʙʫʣʘ ʥʘʡʥʠʞʯʦʶ; çʍ ʧʦʜʽʙʥʝè ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʨʠʷʣʦ ʧʦʤʽʪʥʦʤʫ 

ʧʽʜʚʠʱʝʥʥʶ ʡʤʦʚʽʨʥʦʩʪʽ ʚʣʫʯʘʥʥʷ ʫ ʤʽʰʝʥʴ. ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʢʫʪʦʚʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʧʦʢʘʟʘʚ, ʱʦ: ʫ ʙʽʦʧʘʨʘʭ ʪʫʣʫʙ ʩʪʝʛʥʦ ʪʘ ʩʪʝʛʥʦ ʛʦʤʽʣʢʘ ʢʫʪʠ 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʚʽʜʨʽʟʥʷʣʠʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʩʧʦʩʦʙʫ ʧʝʨʝʤʽʱʝʥʥʷ (p < 

0,05) ʫ ʚʩʽʭ ʤʦʤʝʥʪʘʭ ʮʠʢʣʫ ʭʦʜʴʙʠ; ʫ ʙʽʦʧʘʨʽ ʛʦʤʽʣʢʘ ʩʪʦʧʘ ʥʘʡʙʽʣʴʰ 

ʦʧʪʠʤʘʣʴʥʠʤʠ ʟʘ ʩʪʘʙʽʣʴʥʽʩʪʶ ʢʫʪʘ ʚʠʷʚʠʣʠʩʷ ʧʝʨʝʤʽʱʝʥʥʷ çʣʠʞʥʠʤ 

ʢʨʦʢʦʤè ʪʘ çʍ ʧʦʜʽʙʥʠʤè ʩʧʦʩʦʙʦʤ. ʎʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʨʽʟʥʽ 

ʩʧʦʩʦʙʠ ʧʝʨʝʤʽʱʝʥʥʷ ʤʘʶʪʴ ʭʘʨʘʢʪʝʨʥʽ ʙʽʦʤʝʭʘʥʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʷʢʽ 

ʚʠʟʥʘʯʘʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʪʘʙʽʣʽʟʘʮʽʾ ʪʽʣʘ ʪʘ ʟʙʨʦʾ ʧʽʜ ʯʘʩ ʨʫʭʫ. 

ɺʠʚʯʝʥʥʷ ʢʫʪʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʨʽʟʥʽ ʤʦʤʝʥʪʠ ʮʠʢʣʫ ʭʦʜʴʙʠ ʜʦʟʚʦʣʷʻ: 

ʚʠʟʥʘʯʠʪʠ ʦʧʪʠʤʘʣʴʥʽ ʨʫʭʦʚʽ ʜʽʾ ʩʧʦʨʪʩʤʝʥʘ ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ ʫ ʨʫʩʽ; 

ʨʦʟʨʦʙʠʪʠ ʩʪʨʫʢʪʫʨʫ ʽ ʟʤʽʩʪ ʪʝʭʥʦʣʦʛʽʾ ʬʦʨʤʫʚʘʥʥʷ ʪʝʭʥʽʢʠ ʧʝʨʝʤʽʱʝʥʥʷ, ʱʦ 

ʩʧʨʠʷʪʠʤʝ ʧʽʜʚʠʱʝʥʥʶ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʩʪʨʽʣʴʙʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʚʦʨʶʶʪʴ ʧʽʜˇʨʫʥʪʷ ʜʣʷ 

ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʽʢʠ ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ, 

ʱʦ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʽ ʟ ʧʽʩʪʦʣʝʪʫ. 



114 
 

ʄʘʪʝʨʽʘʣʠ ʮʴʦʛʦ ʨʦʟʜʽʣʫ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʧʫʙʣʽʢʘʮʽʷʭ ʟʜʦʙʫʚʘʯʘ [35, 36, 

37, 38, 43, 44, 48, 116]. 
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ʈʆɿɼɯʃ 4 

ʉʊʈʋʂʊʋʈɸ ʊɸ ɿʄɯʉʊ ʊɽʍʅʆʃʆɻɯɰ ʌʆʈʄʋɺɸʅʅʗ ʊɽʍʅɯʂʀ 

ʇɽʈɽʄɯʑɽʅʅʗ ʉʇʆʈʊʉʄɽʅɯɺ, ʗʂɯ ʉʇɽʎɯɸʃɯɿʋʖʊʔʉʗ ʋ 

ʇʈɸʂʊʀʏʅɯʁ ʉʊʈɯʃʔɹɯ ɿ ʇɯʉʊʆʃɽʊɸ ʋ ʈʋʉɯ 

 

4.1 ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʘʚʪʦʨʩʴʢʦʾ ʪʝʭʥʦʣʦʛʽʾ ʬʦʨʤʫʚʘʥʥʷ ʪʝʭʥʽʢʠ 

ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙ ̔ʟ 

ʧʽʩʪʦʣʝʪʘ ʫ ʨʫʩʽ  

 

ɽʢʩʪʝʥʩʠʚʥʠʡ ʨʦʟʚʠʪʦʢ ʩʫʯʘʩʥʦʾ ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʧʨʦʛʨʝʩʫʶʯʦʶ ʽʥʪʝʥʩʠʬʽʢʘʮʽʻʶ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʱʦ ʚʠʩʫʚʘʻ ʞʦʨʩʪʢʽ 

ʚʠʤʦʛʠ ʜʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʦʧʽʨʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ 

ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʠʭ ʢʦʥʩʪʘʥʪ ʩʧʦʨʪʩʤʝʥʘ. ʅʝʫʭʠʣʴʥʝ ʥʘʨʦʱʫʚʘʥʥʷ ʦʙʩʷʛʽʚ ʪʘ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʥʘʚʘʥʪʘʞʝʥʴ ʜʝʪʝʨʤʽʥʫʻ ʥʘʛʘʣʴʥʫ ʧʦʪʨʝʙʫ ʚ ʨʝʚʽʟʽʾ 

ʪʨʘʜʠʮʽʡʥʠʭ ʧʽʜʭʦʜʽʚ ʪʘ ʧʦʰʫʢʫ ʥʦʚʽʪʥʽʭ ʪʨʘʻʢʪʦʨʽʡ ʫ ʤʝʞʘʭ ʪʝʦʨʽʾ, 

ʤʝʪʦʜʦʣʦʛʽʾ ʪʘ ʤʝʪʦʜʠʢʠ ʩʧʦʨʪʠʚʥʦʾ ʧʽʜʛʦʪʦʚʢʠ. 

ʇʨʘʢʪʠʯʥʘ ʩʪʨʽʣʴʙʘ, ʷʢ ʚʠʜ ʩʧʦʨʪʠʚʥʦʾ ʪʘ ʧʨʠʢʣʘʜʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, 

ʩʬʦʨʤʫʚʘʣʘʩʷ ʥʘ ʦʩʥʦʚʽ ʟʘʚʜʘʥʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʦʾ ʙʦʡʦʚʦʾ ʪʘ 

ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ ʽ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʩʠʣʦʚʠʭ 

ʩʪʨʫʢʪʫʨ, ʟʦʢʨʝʤʘ ʧʽʜʨʦʟʜʽʣʽʚ ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ʋ ʩʧʦʨʪʠʚʥʽʡ ʩʬʝʨʽ 

ʚʦʥʘ ʪʨʘʥʩʬʦʨʤʫʚʘʣʘʩʷ ʚ ʩʠʩʪʝʤʫ ʢʦʤʧʣʝʢʩʥʦʾ ʪʝʭʥʽʯʥʦʾ, ʪʘʢʪʠʯʥʦʾ ʪʘ 

ʧʩʠʭʦʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ, ʱʦ ʚʠʩʫʚʘʻ ʧʽʜʚʠʱʝʥʽ ʚʠʤʦʛʠ ʜʦ ʫʟʛʦʜʞʝʥʦʩʪʽ ʪʘ 

ʪʦʯʥʦʩʪʽ ʨʫʭʦʚʠʭ ʜʽʡ ʩʧʦʨʪʩʤʝʥʘ. 

ʇʽʜʛʦʪʦʚʢʘ ʩʧʦʨʪʩʤʝʥʽʚ ʟ ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʨʦʟʚʠʪʢʫ ʬʽʟʠʯʥʠʭ ʷʢʦʩʪʝʡ, ʪʝʭʥʽʯʥʠʭ 

ʫʤʽʥʴ ʪʘ ʩʧʝʮʽʘʣʴʥʠʭ ʟʜʽʙʥʦʩʪʝʡ, ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʟʘʧʣʘʥʦʚʘʥʦʛʦ 

ʝʬʝʢʪʠʚʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ [73]. ʎʝʡ ʧʨʦʮʝʩ ʧʝʨʝʜʙʘʯʘʻ ʩʠʩʪʝʤʥʽʩʪʴ, 

ʧʦʝʪʘʧʥʽʩʪʴ ʪʘ ʢʝʨʦʚʘʥʽʩʪʴ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʥʘʷʚʥʽʩʪʴ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʛʦ 

ʤʘʩʠʚʫ ʥʘʫʢʦʚʠʭ ʨʦʟʚʽʜʦʢ ʫ ʛʘʣʫʟʽ ʪʝʦʨʽʾ ʩʧʦʨʪʫ, ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ 

ʢʦʥʩʪʘʪʫʻʪʴʩʷ ʥʘʛʘʣʴʥʘ ʧʦʪʨʝʙʘ ʚ ʝʢʩʧʣʽʢʘʮʽʾ ʪʘ ʧʦʛʣʠʙʣʝʥʽʡ ʘʥʘʣʽʪʠʮʽ 
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ʯʠʥʥʠʢʽʚ, ʱʦ ʜʝʪʝʨʤʽʥʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʝʭʥʽʯʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʧʽʜʛʦʪʦʚʢʠ 

ʚʫʟʴʢʦʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʢʦʥʪʠʥʛʝʥʪʫ ʩʧʦʨʪʩʤʝʥʽʚ ï ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ ʪʘ 

ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʩʠʣʦʚʠʭ ʩʪʨʫʢʪʫʨ (ʟʦʢʨʝʤʘ ʧʽʜʨʦʟʜʽʣʽʚ ʩʧʝʮʽʘʣʴʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ). ʉʧʝʮʠʬʽʢʘ ʾʭʥʴʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʠʤʘʛʘʻ ʥʝ ʣʠʰʝ 

ʚʠʩʦʢʦʾ ʧʨʝʮʠʟʽʾ ʧʦʩʪʨʽʣʫ, ʘ ʡ ʟʜʘʪʥʦʩʪʽ ʜʦ ʬʽʣʽʛʨʘʥʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʚʦʛʥʝʚʠʭ 

ʟʘʚʜʘʥʴ ʫ ʜʠʥʘʤʽʯʥʠʭ ʫʤʦʚʘʭ ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ ʟ ʧʽʩʪʦʣʝʪʘ ʧʽʜ ʯʘʩ 

ʧʝʨʝʩʫʚʘʥʥʷ (ʫ ʨʫʩʽ). ʎʝʥʪʨʘʣʴʥʠʤ ʚʝʢʪʦʨʦʤ ʩʫʯʘʩʥʦʾ ʥʘʫʢʦʚʦʾ ʧʘʨʘʜʠʛʤʠ ʚ 

ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʧʦʩʪʘʻ ʚʠʚʯʝʥʥʷ ʩʢʣʘʜʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʬʦʨʤʫʚʘʥʥʷ, 

ʩʪʘʙʽʣʽʟʘʮʽʾ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʠʩʪʝʤ 

çʩʪʨʽʣʝʮʴ ï ʟʙʨʦʷè ʪʘ çʩʪʨʽʣʝʮʴ ï ʟʙʨʦʷ ï ʤʽʰʝʥʴè. 

ɺ ʦʩʥʦʚʫ ʘʚʪʦʨʩʴʢʦʾ ʪʝʭʥʦʣʦʛʽʾ ʬʦʨʤʫʚʘʥʥʷ ʪʝʭʥʽʢʠ ʧʝʨʝʤʽʱʝʥʥʷ 

ʩʧʦʨʪʩʤʝʥʽʚ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʽ ʟ ʧʽʩʪʦʣʝʪʫ ʧʦʢʣʘʜʝʥʦ ʽʜʝʶ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʥʘʚʯʘʣʴʥʦ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʡʦʛʦ ʢʝʨʦʚʘʥʦʩʪʽ. 

ɸʚʪʦʨʩʴʢʘ ʪʝʭʥʦʣʦʛʽʷ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʮʽʣʽʩʥʘ ʩʠʩʪʝʤʘ ʥʘʫʢʦʚʦ 

ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʟʥʘʥʴ, ʧʨʠʥʮʠʧʽʚ, ʤʝʪʦʜʽʚ ʽ ʧʨʠʡʦʤʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʨʝʘʣʽʟʫʚʘʪʠ ʚʠʟʥʘʯʝʥʠʡ ʘʣʛʦʨʠʪʤ ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʩʷʛʥʝʥʥʷ 

ʢʦʥʢʨʝʪʥʦʛʦ ʩʧʦʨʪʠʚʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ. 

ʊʝʨʤʽʥ ñʤʝʪʘò ʨʦʟʫʤʽʻʪʴʩʷ, ʷʢ ñʧʝʨʝʜʙʘʯʝʥʠʡò ʫ ñʤʠʩʣʝʥʥʽò, ʙʘʞʘʥʠʡò 

ʨʝʟʫʣʴʪʘʪò ʣʶʜʩʴʢʦʾò ʜʽʷʣʴʥʦʩʪʽò. ʎʽʣʽ, ʩʧʽʣʴʥʦ ʟ ʢʦʥʢʨʝʪʥʠʤ ʟʤʽʩʪʦʤ 

ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʬʦʨʤʫʶʪʴ ʩʫʢʫʧʥʽʩʪʴ ʟʘʚʜʘʥʴ. ʆʩʥʦʚʥʠʤʠ 

ʜʞʝʨʝʣʘʤʠ ʮʽʣʝʡ ʚ ʧʝʜʘʛʦʛʽʯʥʽʡ ʩʠʩʪʝʤʽ ʻ ʩʫʙ'ʻʢʪʠ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ: ʩʧʦʨʪʩʤʝʥ ʽ ʪʨʝʥʝʨ.  

ʉʪʨʫʢʪʫʨʫ ʪʝʭʥʦʣʦʛʽʾ ʬʦʨʤʫʚʘʥʥʷ ʪʝʭʥʽʢʠ ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ, 

ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʠ ʟ ʧʽʩʪʦʣʝʪʫ ʫ ʨʫʩʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ 

ʨʠʩ. 4.1.  

ʄʝʪʘ ï ʬʦʨʤʫʚʘʥʥʷ ʪʝʭʥʽʢʠ ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ 

(ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ ʽ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʩʠʣʦʚʠʭ ʩʪʨʫʢʪʫʨ, ʦʩʦʙʣʠʚʦ 

ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ), ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʠ ʟ 

ʧʽʩʪʦʣʝʪʫ ʫ ʨʫʩʽ. 
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ʈʠʩʫʥʦʢ 4.1 ï ɹʣʦʢ ʩʭʝʤʘ ʢʦʤʧʦʥʝʥʪʽʚ ʪʝʭʥʦʣʦʛʽʾ ʬʦʨʤʫʚʘʥʥʷ ʪʝʭʥʽʢʠ 

ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʠ ʟ 

ʧʽʩʪʦʣʝʪʫ ʫ ʨʫʩʽ 

 

ɿʘʚʜʘʥʥʷ: 

V ʨʦʟʨʦʙʠʪʠ ʢʦʤʧʣʝʢʩʠ ʩʧʝʮʽʘʣʴʥʠʭ ʬʽʟʠʯʥʠʭ ʚʧʨʘʚ, ʤʦʜʝʣʽ 

çʪʨʝʥʫʚʘʥʥʷ ʙʝʟ ʧʘʪʨʦʥʽʚè (ʭʦʣʦʩʪʦʛʦ ʪʨʝʥʫʚʘʥʷ), ʱʦ ʩʧʨʠʷʶʪʴ ʬʦʨʤʫʚʘʥʥ ʁ

ʪʝʭʥʽʢʠ ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʽ 

ʟ ʧʽʩʪʦʣʝʪʫ ʚ ʨʫʩʽ; 

V ʨʦʟʨʦʙʠʪʠ ʢʦʤʧʣʝʢʩʠ ʩʧʝʮʽʘʣʴʥʠʭ ʬʽʟʠʯʥʠʭ ʚʧʨʘʚ, ʱʦ ʩʧʨʠʷʶʪʴ 

ʬʦʨʤʫʚʘʥʥ ʁʩʠʩʪʝʤʠ çʩʪʨʽʣʝʮʴ-ʟʙʨʦʷè ʪʘ çʩʪʨʽʣʝʮʴ-ʟʙʨʦʷ-ʤʽʰʝʥʴè; 

V ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʨʦʟʚʠʪʢʫ ʬʽʟʠʯʥʠʭ ʷʢʦʩʪʝʡ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ 

ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʠ ʟ ʧʽʩʪʦʣʝʪʫ ʫ ʨʫʩʽ; 

V ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʟʥʘʥʴ ʽ ʧʨʘʢʪʠʯʥʠʭ ʫʤʽʥʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʽʟʠʯʥʠʭ ʚʧʨʘʚ ʚ ʥʘʧʨʷʤʢʫ ʢʦʨʝʢʮʽʾ ʧʦʨʫʰʝʥʴ ʙʽʦʤʝʭʘʥʽʢʠ 

ʩʪʦʧʠ. 

ʂʦʥʮʝʧʪʫʘʣʴʥʠʡ ʢʦʥʮʝʧʪ ʘʚʪʦʨʩʴʢʦʾ ʪʝʭʥʦʣʦʛʽʾ ʧʦʣʷʛʘʻ ʫ ʥʘʫʢʦʚʦʤʫ 

ʦʙˇʨʫʥʪʫʚʘʥʥʽ ʧʨʠʥʮʠʧʽʚ ʬʦʨʤʫʚʘʥʥʷ ʪʝʭʥʽʢʠ ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ 

ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʠ ʟ ʧʽʩʪʦʣʝʪʫ ʫ ʨʫʩʽ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʪʝʭʥʦʣʦʛʽʷ ʙʫʣʘ ʧʽʜʧʦʨʷʜʢʦʚʘʥʘ ʧʨʦʛʨʘʤʥʦ-

ʮʽʣʴʦʚʦʤʫ ʧʨʠʥʮʠʧʫ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ (ʨʠʩ. 4.2).  

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʜʘʥʦʛʦ ʧʨʠʥʮʠʧʫ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʧʽʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʽʚ 

ʫ ʧʨʦʛʨʘʤʽ, ʥʘʩʘʤʧʝʨʝʜ, ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʢʦʥʢʨʝʪʥʽ ʮʽʣʴʦʚʽ ʟʘʚʜʘʥʥʷ, ʘ ʧʦʪʽʤ 

ʄɽʊɸ ʊɸ ɿɸɺɼɸʅʅʗ ʊɽʍʅʆʃʆɻɯɰ 

ʂʦʥʮʝʧʪʫʘʣʴʥʠʡ ʢʦʥʮʝʧʪ ɿʤʽʩʪʦʚʠʡ ʢʦʥʮʝʧʪ 

ʆʮʽʥʦʯʥʘ-ʨʝʟʫʣʴʪʘʪʠʚʥʠʡ ʢʦʥʮʝʧʪ 
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ʦʙ'ʻʢʪʠʚʥʦ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʾʭ ʨʝʘʣʽʟʘʮʽʾ ʟʘʩʦʙʠ, ʤʝʪʦʜʠ, ʬʦʨʤʠ ʦʨʛʘʥʽʟʘʮʽʡ 

ʟʘʥʷʪʴ, ʾʭ ʟʤʽʩʪ, ʦʙʩʷʛ ʪʨʝʥʫʚʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. 

 

ʈʠʩʫʥʦʢ 4.2 ï ʉʭʝʤʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʥʦ-ʮʽʣʴʦʚʦʛʦ ʧʨʠʥʮʠʧʫ ʧʨʠ 

ʨʝʘʣʽʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʾ ʬʦʨʤʫʚʘʥʥʷʤ ʪʝʭʥʽʢʠ ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ 

ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʠ ʟ ʧʽʩʪʦʣʝʪʫ ʫ ʨʫʩʽ 

 

ʉʧʦʨʪʠʚʥʝ ʪʨʝʥʫʚʘʥʥʷ ʟ ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ ʟʘʩʘʜʘʭ 

ʨʽʟʥʠʭ ʛʨʫʧ ʧʨʠʥʮʠʧʽʚ. ʇʨʠʥʮʠʧʠ ʜʠʜʘʢʪʠʢʠ: ʥʘʫʢʦʚʽʩʪʴ, ʚʠʭʦʚʥʠʡ ʭʘʨʘʢʪʝʨ 

ʥʘʚʯʘʥʥʷ, ʩʚʽʜʦʤʽʩʪʴ ʪʘ ʘʢʪʠʚʥʽʩʪʴ, ʩʠʩʪʝʤʘʪʠʯʥʽʩʪʴ ʽ ʧʦʩʣʽʜʦʚʥʽʩʪʴ, 

ʥʘʦʯʥʽʩʪʴ, ʜʦʩʪʫʧʥʽʩʪʴ, ʤʽʮʥʽʩʪʴ, ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʧʽʜʭʽʜ. ɽʬʝʢʪʠʚʥʦ ʢʝʨʫʚʘʪʠ 

ʩʧʦʨʪʠʚʥʦʶ ʧʽʜʛʦʪʦʚʢʦʶ ʤʦʞʣʠʚʦ ʣʠʰʝ ʥʘ ʦʩʥʦʚʽ ʪʘ ʟʘ ʜʦʪʨʠʤʘʥʥʷ 

ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʥʘʫʢʦʚʦ-ʪʝʦʨʝʪʠʯʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʪʨʝʥʫʚʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ, ʩʝʨʝʜ ʷʢʠʭ ʚʠʜʽʣʷʶʪʴ ʩʧʝʮʽʘʣʴʥʽ ʧʨʠʥʮʠʧʠ. ʋ ʢʦʥʪʝʢʩʪʽ ʧʦʙʫʜʦʚʠ 

ʘʚʪʦʨʩʴʢʦʾ ʪʝʭʥʦʣʦʛʽʾ ʚʠʷʚʠʣʦʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʠʥʮʠʧʽʚ, ʷʢʽ 

      ʄʝʪʘ - ʬʦʨʤʫʚʘʥʥʷ ʪʝʭʥʽʢʠ ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ 
ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʠ ʟ ʧʽʩʪʦʣʝʪʫ ʫ ʨʫʩʽ. 

ɿʘʚʜʘʥʥʷ: 
V ʬʦʨʤʫʚʘʥʥʷ ʪʝʭʥʽʢʠ ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ 
ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʽ ʟ ʧʽʩʪʦʣʝʪʫ ʚ ʨʫʩʽ; 

V ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʨʦʟʚʠʪʢʫ ʬʽʟʠʯʥʠʭ ʷʢʦʩʪʝʡ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ 
ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʠ ʟ ʧʽʩʪʦʣʝʪʫ ʫ ʨʫʩʽ; 

V ʨʦʟʨʦʙʢʘ ʤʦʜʝʣʝʡ çʪʨʝʥʫʚʘʥʥʷ ʙʝʟ ʧʘʪʨʦʥʽʚè (ʭʦʣʦʩʪʦʛʦ 
ʪʨʝʥʫʚʘʥʷ). 

 

ʇʽʜʙʽʨ ʟʘʩʦʙʽʚ, ʤʝʪʦʜʽʚ, ʬʦʨʤ ʦʨʛʘʥʽʟʘʮʽʾ ʟʘʥʷʪʴ, ʾʭ ʟʤʽʩʪ ʪʘ ʦʙʩʷʛ 

ʪʨʝʥʫʚʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ 

ʉʢʣʘʜʘʥʥʷ ʨʦʟʢʣʘʜʫ ʪʨʝʥʫʚʘʣʴʥʠʭ ʟʘʥʷʪʴ: ʢʽʣʴʢʽʩʪʴ ʟʘʥʷʪʴ ʫ 

ʤʽʢʨʦʮʠʢʣʘʭ ʪʘ ʤʝʟʦʮʠʢʣʘʭ 

ʈʝʘʣʽʟʘʮʽʷ ʪʝʭʥʦʣʦʛʽʾ 
ʂʦʥʪʨʦʣʴ ʟʘ ʬʦʨʤʫʚʘʥʥʷʤ 
ʪʝʭʥʽʢʠ ʧʝʨʝʤʽʱʝʥʥʷ 

ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ 
ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʠ ʟ 
ʧʽʩʪʦʣʝʪʫ ʫ ʨʫʩʽ 
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ʙʘʟʫʶʪʴʩʷ ʥʘ ʤʽʮʥʽʡ ʥʘʫʢʦʚʽʡ ʦʩʥʦʚʽ ʪʘ ʧʨʦʡʰʣʠ ʧʝʨʝʚʽʨʢʫ ʩʧʦʨʪʠʚʥʦʶ 

ʧʨʘʢʪʠʢʦʶ [72] (ʨʠʩ. 4.3).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 4.3 ï ʉʧʝʮʽʘʣʴʥʽ ʧʨʠʥʮʠʧʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʧʨʦʮʝʩʽ 

ʩʧʦʨʪʠʚʥʦʾ ʧʽʜʛʦʪʦʚʢʠ [72] 

 

ɹʽʣʴʰʽʩʪʴ ʚʠʱʝʧʝʨʝʨʘʭʦʚʘʥʠʭ ʧʨʠʥʮʠʧʽʚ ʙʫʣʠ ʚʨʘʭʦʚʘʥʽ ʥʘʤʠ ʚ 

ʧʨʦʮʝʩʽ ʨʦʟʨʦʙʢʠ ʘʚʪʦʨʩʴʢʦʾ ʪʝʭʥʦʣʦʛʽʾ. 

ɿʤʽʩʪʦʚʠʡ ʢʦʥʮʝʧʪ. ʇʦʙʫʜʦʚʘ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ 

ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʠ ʟ ʧʽʩʪʦʣʝʪʫ ʫ ʨʫʩʽ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ 

ʦʩʥʦʚʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ, ʷʢʽ ʧʦʚôʷʟʘʥʽ ʟʽ ʩʧʝʮʠʬʽʯʥʦʶ ʧʽʜʛʦʪʦʚʢʦʶ ʜʦ 

ʤʘʡʙʫʪʥʽʭ ʚʠʩʪʫʧʽʚ ʥʘ ʟʤʘʛʘʥʥʷʭ. ʇʨʠ ʧʦʙʫʜʦʚʽ ʧʽʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ 

ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʠ ʟ ʧʽʩʪʦʣʝʪʫ ʫ ʨʫʩʽ ʤʠ ˇʨʫʥʪʫʚʘʣʠʩʷ ʥʘ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʧʽʜʭʦʜʠ. ʋ ʧʽʜʛʦʪʦʚʮʽ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ 

ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʠ ʟ ʧʽʩʪʦʣʝʪʫ ʫ ʨʫʩʽ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ 

ʧʦʣʷʛʘ ̒ʫ ʟʜʘʪʥʦʩʪʽ ʦʙ'ʻʜʥʘʥʥʷ ʨʽʟʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʽʜʛʦʪʦʚʢʠ (ʪʝʭʥʽʯʥʦ,ʾ 

ʩʧʨʷʤʦʚʘʥʩ̔ʪʴ ʜʦ ʚʠ ʠɦʭ ʜʦʩ̫ʛʥʝʥʴ 

ʧʦʛʣʠʙʣʝʥʘ ʩʧʝʮʘ̔ʣ̔ʟʘʮ̫̔ 

ʜ̒ʥ̔ʩʪɹ ʟʘʛʘʣʴʥʦʾ (ʬʫʥʜʘʤʝʥʪʘʣʴʥʦ,ʾ 

ʙʘʟʦʚʦ)ʾ  ̔ʩʧʝʮʘ̔ʣʴʥʦ ʾʧ̔ʜʛʦʪʦʚʢʠ 

ʥʝʧʝʨʝʨʚʥʩ̔ʪʴ ʪʨʝʥʫʚʘʣʥɹʦʛʦ ʧʨʦʮʝʩʫ 

ʧʦʜʛʦʪʦʚʢʠ 

ʜ̒ʥ̔ʩʪɹ ʧʦʩʪʫʧʦʚʦʩʪ̔ ʟʙʽʣʴʰʝʥʥʷ 

ʥʘʚʘʥʪʘʞʝʥʥʷ  ̔ʪʝʥʜʝʥʮʽʾ ʜʦ 

ʤʘʢʩʠʤʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ 

ʭʚʠʣʝʧʦʜʽʙʥ̔ʩʪʴ  ̔ʚʘʨ̔ʘʪʠʚʥʩ̔ʪʴ 

ʥʘʚʘʥʪʘʞʝʥʴ 

ʮʠʢʣʯ̔ʥ̔ʩʪʴ ʧʨʦʮʝʩʫ ʧ̔ʜʛʦʪʦʚʢʠ 

ʜ̒ʥ̔ʩʪɹ  ̔ʚʟʘ̒ʤʦʟʚʷôʟʦʢ ʩʪʨʫʢʪʫʨʠ ʟʤʘʛʘʣʴʥʦ ʾ

ʜ̫̔ ʣʴʥʦʩʪ ̔ʡ ʧ̔ʜʛʦʪʦʚʣʝʥʦʩʪ ̔

ʇʨʠʥʮʠʧʠ, ʱʦ 

ʙʘʟʪʁʩɹʷ ʥʘ 

ʥʘʫʢʦʚʡ̔ ʦʩʥʦʚ ̔ ʡ 

ʧʨʦʡh ʣʠ ʧʝʨʝʚ̔ʨʢʫ 

ʩʧʦʨʪʠʚʥʦ ʁ
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ʬʽʟʠʯʥʦ,ʾ ʧʩʠʭʦʣʦʛʽʯʥʦ ʾʪʘ ʽʥʰʽ) ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʪʘ ʦʧʪʠʤʘʣʴʥʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ. ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ ʧʦʙʫʜʦʚʘ ʧʽʜʛʦʪʦʚʢʠ 

ʪʘ ʧʨʦʛʨʘʤʘ ʪʨʝʥʫʚʘʥʴ ʢʦʨʠʛʫʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʷ ʪʝʭʥʽʯʥʦʾ 

ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʠ ʟ 

ʧʽʩʪʦʣʝʪʫ ʫ ʨʫʩʽ. ʉʠʩʪʝʤʥʠʡ ʧʽʜʭʜ̔ ʫ ʧʽʜʛʦʪʦʚʮʽ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ 

ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʠ ʟ ʧʽʩʪʦʣʝʪʫ ʫ ʨʫʩʽ ʦʭʦʧʣʶʚʘʚ ʷʢ 

ʧʩʠʭʦʣʦʛʽʯʥʫ ʧʽʜʛʦʪʦʚʢʫ, ʭʘʨʯʫʚʘʥʥʷ, ʚʽʜʥʦʚʣʝʥʥʷ, ʫʧʨʘʚʣʽʥʥʷ ʩʪʘʥʦʤ 

ʩʧʦʨʪʩʤʝʥʽʚ, ʪʘʢ  ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʪʨʝʥʫʚʘʣʴʥʠʡ ʧʨʦʮʝʩ. 

ʋ ʧʨʦʮʝʩʽ ʘʥʘʣʽʟʫ ʩʧʝʮʽʘʣʴʥʦʾ ʣʽʪʝʨʘʪʫʨʠ  ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʦʩʥʦʚʥʽ 

ʪʝʭʥʽʯʥʽ ʝʣʝʤʝʥʪʠ, ʷʢʽ ʧʦʚʠʥʝʥ ʚʦʣʦʜʽʪʠ ʩʧʦʨʪʩʤʝʥ, ʷʢʠʡ ʩʧʝʮʽʘʣʽʟʫʻʪʴʩʷ ʫ 

ʧʨʘʢʪʠʯʥʦʾ  ʩʪʨʽʣʴʙʠ ʨʠʩ. 4. 4. 

 

ʈʠʩʫʥʦʢ 4.4 ï ʆʩʥʦʚʥʽ ʪʝʭʥʽʯʥʽ ʝʣʝʤʝʥʪʠ, ʷʢʽ ʧʦʚʠʥʝʥ ʚʦʣʦʜʽʪʠ ʩʧʦʨʪʩʤʝʥ, 

ʷʢʠʡ ʩʧʝʮʽʘʣʽʟʫʻʪʴʩʷ ʫ ʧʨʘʢʪʠʯʥʦʾ  ʩʪʨʽʣʴʙʠ 

ʉʪʨʽʣʴʙʘ ʟ ʧʝʨʝʥʝʩʝʥʥʷʤ ʥʘʧʨʷʤʢʫ ʚʝʜʝʥʥʷ ʚʦʛʥʶ

ʉʪʨʽʣʴʙʘ ʥʘ ʨʽʟʥʠʭ ʚʽʜʩʪʘʥʷʭ ʥʘ ʪʣʽ ʬʘʢʪʦʨʽʚ, ʱʦ ʟʙʠʚʘʶʪʴ

ʉʪʨʽʣʴʙʘ ʟ ʨʽʟʥʠʭ ʧʦʣʦʞʝʥʴ

ʉʪʨʽʣʴʙʘ ʟ ʨʦʟʚʦʨʦʪʦʤ

ʉʪʨʽʣʴʙʘ ʯʝʨʝʟ ʫʢʨʠʪʪʷ

ʉʪʨʽʣʴʙʘ ʧʦ ʨʽʟʥʠʭ ʤʽʰʝʥʷʭ ʟʜʚʦʻʥʠʤʠ ʧʦʩʪʨʽʣʘʤʠ ʟ ʨʽʟʥʠʤ ʪʝʤʧʦʤ

ʉʪʨʽʣʴʙʘ ʟʽ ʟʤʽʥʦʶ ʤʘʛʘʟʠʥʽʚ (ʧʝʨʝʟʘʨʷʜʞʝʥʥʷ)

ɯʥʪʫʾʪʠʚʥʘ ʩʪʨʽʣʷʥʠʥʘ (ʙʝʟ ʧʨʠʮʽʣʴʥʘ)

ʉʪʨʽʣʴʙʘ "ʩʠʣʴʥʦʶ" ʽ "ʩʣʘʙʢʦʶ" ʨʫʢʦʶ ʟ ʧʝʨʝʭʦʧʣʝʥʥʷʤ ʟ ʨʫʢʠ ʚ ʨʫʢʫ

ʉʪʨʽʣʴʙʘ ʫ ʨʫʩʽ ʤʽʞ ʩʪʨʽʣʝʮʴʢʠʤʠ ʧʦʟʠʮʽʷʤʠ

ʉʪʨʽʣʴʙʘ ʧʦ ʤʽʰʝʥʷʭ, ʱʦ ʨʫʭʘʶʪʴʩʷ ʽ ʢʦʣʠʚʘʶʪʴͫΎ
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ɯʥʜʠʚʽʜʫʘʣʴʥʠʡ ʧʽʜʭʽʜ ʫ ʩʧʦʨʪʠʚʥʽʡ ʧʽʜʛʦʪʦʚʮʽ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ 

ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʠ ʟ ʧʽʩʪʦʣʝʪʫ ʫ ʨʫʩʽ, ʙʫʚ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ 

ʫʨʘʭʫʚʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʝʭʥʽʢʠ ʧʝʨʝʤʽʱʝʥʥʷ ʢʦʞʥʦʛʦ 

ʩʧʦʨʪʩʤʝʥʘ.  

ʊʝʭʥʦʣʦʛʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʪʝʭʥʽʢʠ ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ 

ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʠ ʟ ʧʽʩʪʦʣʝʪʫ ʫ ʨʫʩʽ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʥʘʷʚʥʽʩʪʶ ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ, ʱʦ ʩʧʨʠʷʶʪʴ ʘʣʛʦʨʠʪʤʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ ʧʨʦʮʝʩʽ ʡʦʛʦ 

ʦʩʚʦʻʥʥʷ.  

ʇʨʠ ʚʠʨʽʰʝʥʥʽ ʟʘʚʜʘʥʴ ʩʧʦʨʪʠʚʥʦʛʦ ʪʨʝʥʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʟʘʩʦʙʽʚ. ɰʭ ʤʦʞʥʘ ʫʤʦʚʥʦ ʧʦʜʽʣʠʪʠ ʥʘ ʜʚʽ 

ʛʨʫʧʠ - ʦʩʥʦʚʥʽ ʪʘ ʜʦʧʦʤʽʞʥʽ. ʇʝʨʰʫ ʛʨʫʧʫ ʩʢʣʘʜʘʶʪʴ ʨʽʟʥʽ ʬʽʟʠʯʥʽ ʚʧʨʘʚʠ, 

ʷʢ̔ ʟʘʡʤʘʶʪʴ ʧʨʦʚʽʜʥʝ ʤʽʩʮʝ ʚ ʪʨʝʥʫʚʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʾʭ 

ʟʘʙʝʟʧʝʯʫʻ ʧʝʨʝʭʽʜ ʦʨʛʘʥʽʟʤʫ ʚʠʭʦʚʘʥʮʽʚ ʟ ʚʠʭʽʜʥʦʛʦ ʩʪʘʥʫ ʚ ʪʨʝʥʫʚʘʣʴʥʠʡ. 

ɿʘ ʩʪʨʫʢʪʫʨʦʶ ʪʘ ʤʝʭʘʥʽʟʤʦʤ ʚʧʣʠʚʫ ʥʘ ʦʨʛʘʥʽʟʤ ʚʦʥʠ ʩʢʣʘʜʘʶʪʴ ʧʽʜʛʨʫʧʠ, 

ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʦʜʥʘ ʚʽʜ ʦʜʥʦʾ ʥʘʙʣʠʞʝʥʽʩʪʶ ʘʙʦ ʚʽʜʥʦʩʥʦʶ ʚʽʜʜʘʣʝʥʽʩʪʶ 

ʚʽʜ ʩʧʝʮʠʬʽʯʥʠʭ ʫʤʦʚ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ [73].  

ɼʦ ʧʽʜʛʨʫʧʠ ʟʘʛʘʣʴʥʠʭ ʚʭʦʜʷʪʴ ʬʽʟʠʯʥʽ ʚʧʨʘʚʠ ʟ ʨʽʟʥʠʭ ʚʠʜʽʚ ʩʧʦʨʪʫ, 

ʷʢʽ ʟʘ ʚʧʣʠʚʦʤ ʥʘ ʦʨʛʘʥʽʟʤ ʥʝ ʻ ʭʘʨʘʢʪʝʨʥʠʤʠ ʜʣʷ ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ. ʈʘʟʦʤ 

ʟ ʪʠʤ ʚʦʥʠ ʚʠʨʽʰʫʶʪʴ ʙʝʟʫʤʦʚʥʦ ʚʘʞʣʠʚʝ ʟʘʚʜʘʥʥʷ ʚʩʝʙʽʯʥʦʾ ʬʽʟʠʯʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʽʚ, ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʥʘʚʯʘʣʴʥʦ-

ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ʇʽʜʛʨʫʧʘ ʜʦʧʦʤʽʞʥʠʭ ʟʘʩʦʙʽʚ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʧʨʘʚ, 

ʷʢʽ ʬʦʨʤʫʶʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʙʘʟʫ ʦʨʛʘʥʽʟʤʫ ʩʧʦʨʪʩʤʝʥʽʚ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ 

ʧʦʛʣʠʙʣʝʥʦʛʦ ʩʧʝʮʽʘʣʴʥʦʛʦ ʪʨʝʥʫʚʘʥʥʷ. ɼʦ ʥʠʭ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʨʽʟʥʽ ʚʧʨʘʚʠ, 

ʱʦ ʨʦʟʚʠʚʘʶʪʴ ʦʩʥʦʚʥʽ ʨʫʭʦʚʽ ʷʢʦʩʪʽ (ʩʠʣʫ, ʰʚʠʜʢʽʩʪʴ, ʚʠʪʨʠʚʘʣʽʩʪʴ, 

ʩʧʨʠʪʥʽʩʪʴ) ʪʘ ʬʽʟʠʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʚʠʭʦʚʘʥʮʽʚ [73]. 

ʉʧʝʮʽʘʣʴʥʽ ʚʧʨʘʚʠ ʧʝʨʝʜʙʘʯʘʶʪʴ ʚʠʢʦʥʘʥʥʷ ʜʽʡ ʪʘ ʨʫʭʽʚ, ʷʢʽ ʟʘ 

ʬʦʨʤʦʶ, ʩʪʨʫʢʪʫʨʦʶ ʪʘ ʤʝʭʘʥʽʟʤʦʤ ʚʧʣʠʚʫ ʥʘ ʦʨʛʘʥʽʟʤ ʻ ʥʘʡʙʽʣʴʰ 

ʙʣʠʟʴʢʠʤʠ ʜʦ ʟʤʘʛʘʣʴʥʠʭ. ʎʝ ʦʢʨʝʤʽ ʪʝʭʥʽʢʦ-ʪʘʢʪʠʯʥʽ ʝʣʝʤʝʥʪʠ ʪʘ ʧʨʠʡʦʤʠ ʚ 
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ʮʽʣʦʤʫ, ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ ʧʦʟʘ ʟʤʘʛʘʣʴʥʦʶ ʩʠʪʫʘʮʽʻʶ (ʢʦʤʧʣʝʢʩʠ ʧʽʜʚʽʜʥʠʭ 

ʚʧʨʘʚ, ʧʨʠʡʦʤʠ ʟ ʽʥʰʠʭ ʚʠʜʽʚ ʩʪʨʽʣʴʙʠ) [73]. 

ɼʦʜʘʪʢʦʚʽ ʟʘʩʦʙʠ ʩʧʨʠʷʶʪʴ ʧʽʜʚʠʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʨʝʥʫʚʘʣʴʥʠʭ 

ʚʧʣʠʚʽʚ ʨʽʟʥʠʭ ʬʽʟʠʯʥʠʭ ʚʧʨʘʚ ʥʘ ʦʨʛʘʥʽʟʤ ʩʧʦʨʪʩʤʝʥʽʚ. ʇʽʜʛʨʫʧʫ 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʟʘʩʦʙʽʚ ʩʢʣʘʜʘʶʪʴ ʩʧʦʨʪʠʚʥʠʡ ʽʥʚʝʥʪʘʨ, ʩʧʝʮʽʘʣʴʥʝ 

ʦʙʣʘʜʥʘʥʥʷ. ɼʦ ʥʘʩʪʫʧʥʦʾ ʧʽʜʛʨʫʧʠ ʚʭʦʜʷʪʴ ʨʽʟʥʽ ʪʨʝʥʘʞʝʨʥʽ ʦʙʣʘʜʥʘʥʥʷ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢʠʭ ʩʧʨʠʷʻ ʝʬʝʢʪʠʚʥʦʤʫ ʚʠʨʽʰʝʥʥʶ ʟʘʚʜʘʥʴ ʜʦʧʦʤʽʞʥʦʾ ʪʘ 

ʩʧʝʮʽʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʽʚ [73]. 

ʅʘ ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ʩʧʦʨʪʩʤʝʥʽʚ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʽ ʟ ʧʽʩʪʦʣʝʪʫ, 

ʚʧʣʠʚʘʶʪʴ  ʦʙôʻʢʪʠʚʥʽ ʪʘ ʩʫʙôʻʢʪʠʚʥʽ ʯʠʥʥʠʢʠ ʡ ʫʤʦʚʠ.  

ʆʙôʻʢʪʠʚʥʽ: ʦʩʚʽʪʣʝʥʽʩʪʴ ʤʽʰʝʥʝʡ, ʩʠʣʘ, ʰʚʠʜʢʽʩʪʴ ʽ ʥʘʧʨʷʤ ʚʽʪʨʫ, 

ʥʘʷʚʥʽʩʪʴ ʦʧʘʜʽʚ ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ, ʥʠʟʴʢʘ ʪʝʤʧʝʨʘʪʫʨʘ, ʽʥʰʽ ʧʨʠʨʦʜʥʽ ʷʚʠʱʘ.  

ʉʫʙôʻʢʪʠʚʥʽ: ʙʽʦʤʝʭʘʥʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʪʝʭʥʽʢʠ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ 

ʧʝʨʝʤʽʱʝʥʥʷ ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ; ʰʚʠʜʢʽʩʪʴ ʧʽʜʭʦʜʫ ʜʦ ʚʦʛʥʝʚʦʛʦ ʨʫʙʽʞʫ, 

ʚʠʢʦʥʘʥʥʷ ʜʽʡ ʦʙʤʝʞʝʥʠʭ ʫ ʯʘʩʽ, ʧʽʜʚʠʱʝʥʘ ʯʘʩʪʦʪʘ ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ 

ʧʝʨʝʜ ʩʪʨʽʣʴʙʦʶ, ʩʪʦʤʣʝʥʥʷ, ʧʦʨʫʰʝʥʥʷ ʪʝʤʧʫ, ʨʠʪʤʫ ʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

ʩʪʨʽʣʴʙʠ, ʘʤʧʣʽʪʫʜʘ ʪʨʝʤʦʨʫ. ɺʩʽ ʮʽ ʬʘʢʪʦʨʠ ʽ ʫʤʦʚʠ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʨʦʟʦʩʝʨʝʜʞʝʥʥʷ ʫʚʘʛʠ, ʩʧʦʪʚʦʨʝʥʥʷ ʩʠʣʦʚʠʭ, ʧʨʦʩʪʦʨʦʚʠʭ ʽ ʯʘʩʦʚʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʩʠʩʪʝʤʠ çʩʧʦʨʪʩʤʝʥïʟʙʨʦʷïʤʽʰʝʥʴè. 

ʄʠ ʩʧʠʨʘʣʠʩʷ ʥʘ ʬʘʢʪʠ ʷʢʽ ʚʩʪʘʥʦʚʣʝʥʦ ʫ ʨʦʙʦʪʽ ʖ. ʃʠʪʚʠʥʝʥʢʦ [60, 

61], ʩʪʽʡʢʽʩʪʴ ʩʠʩʪʝʤʠ çʩʧʦʨʪʩʤʝʥ-ʟʙʨʦʷ-ʤʽʰʝʥʴè, ʥʘʚʝʜʝʥʥʷ ʟʙʨʦʾ ʚ ʤʝʞʽ 

ʧʨʠʮʽʣʶʚʘʥʥʷ ʧʝʨʝʚʘʞʥʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʤôʷʟʽʚ ʩʧʠʥʠ 

(ʩʬʦʨʤʦʚʘʥʠʡ çʤôʷʟʦʚʠʡ ʢʦʨʩʝʪè ʩʧʨʠʷʻ ʪʦʯʥʽʩʥʽʡ ʨʝʛʫʣʷʮʽʾ ʧʦʟʠ). ʄôʷʟʦʚʠʡ 

ʢʦʨʩʝʪ ʚʝʨʭʥʴʦʾ ʯʘʩʪʠʥʠ ʪʽʣʘ ʙʽʘʪʣʦʥʽʩʪʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʟʘʢʨʽʧʣʝʥʠʭ ʚ ʩʫʛʣʦʙʘʭ 

ʥʦʛʘʭ ʽ ʥʘʧʨʫʟʽ ʤôʷʟʽʚ ʢʫʣʴʰʦʚʠʭ ʩʫʛʣʦʙʽʚ. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʙʘʣʘʥʩʫ ʧʨʠ 

ʫʪʨʠʤʘʥʥʽ ʟʙʨʦʾ ʩʧʦʨʪʩʤʝʥ ʢʝʨʦʚʘʥʦ ʚʽʜʭʠʣʷʻ ʚʝʨʭʥʶ ʯʘʩʪʠʥʫ ʪʫʣʫʙʘ ʥʘʟʘʜ, 

ʱʦʜʦ ʮʝʥʪʨʫ ʧʣʦʱʽ ʦʧʦʨʠ; ʟʚʝʨʪʘʻ ʫʚʘʛʫ ʥʘ ʢʝʨʦʚʘʥʫ ʩʪʫʧʽʥʴ ʧʨʦʛʠʥʫ ʚ 

ʧʦʧʝʨʝʢʦʚʦʤʫ ʚʽʜʜʽʣʽ ʪʫʣʫʙʘ (ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʪʫʧʽʥʴ ʧʨʦʛʠʥʫ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʚʘʛʠ ʟʙʨʦʾ ʪʘ ʾʾ ʙʘʣʘʥʩʫ), ʜʘʣʽ ʫʚʘʛʫ ʟʦʩʝʨʝʜʞʫʻ ʥʘ ʪʦʥʫʩʽ ʤôʷʟʽʚ ʧʣʝʯʦʚʦʛʦ 

ʧʦʷʩʫ. ɺʣʫʯʥʽʩʪʴ ʟʘʣʝʞʠʪʴ ʚʽʜ ʛʦʪʦʚʥʦʩʪʽ, ʪʦʙʪʦ ʩʪʫʧʝʥʷ ʥʝʨʫʭʦʤʦʩʪʽ ʟʙʨʦʾ 
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[60, 61]. ɻʦʪʦʚʥʽʩʪʴ ï ʮʝ ʧʦʣʦʞʝʥʥʷ ʪʽʣʘ ʽ ʡʦʛʦ ʣʘʥʦʢ ʧʨʠ ʩʪʨʽʣʴʙʽ, ʱʦ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʩʧʦʨʪʩʤʝʥʦʤ ʜʣʷ ʫʪʨʠʤʘʥʥʷ ʩʧʨʷʤʦʚʘʥʦʾ ʚ ʮʽʣʴ (ʤʽʰʝʥʴ) 

ʟʙʨʦʾ. ʊʦʤʫ ʢʦʞʥʦʤʫ ʩʧʦʨʪʩʤʝʥʫ ʥʝʦʙʭʽʜʥʦ ʟʥʘʭʦʜʠʪʠ ʪʘʢʫ ʛʦʪʦʚʥʽʩʪʴ, ʷʢʘ 

ʟʘʙʝʟʧʝʯʫʻ ʥʘʡʙʽʣʴʰʫ ʩʪʽʡʢʽʩʪʴ ʽ ʥʝʨʫʭʦʤʽʩʪʴ ʚʩʽʭ ʣʘʥʦʢ ʩʠʩʪʝʤʠ çʩʧʦʨʪʩʤʝʥ 

ï ʟʙʨʦʷ ï ʤʽʰʝʥʴè. ʇʦʩʪʨʽʣ ʧʨʦʚʦʜʠʪʴʩʷ, ʷʢʱʦ ʚʩʽ ʙʘʟʦʚʽ ʢʦʤʧʦʥʝʥʪʠ 

ʩʪʨʽʣʴʙʠ ʩʧʦʨʪʩʤʝʥʘ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ [60, 61].  

ʊʝʭʥʦʣʦʛʽʷ ʥʘʚʯʘʥʥʷ ʧʝʨʝʤʽʱʝʥʥʷʤ ʩʧʦʨʪʩʤʝʥʽʚ ʙʫʜʫʻʪʴʩʷ ʥʘ ʪʝʦʨʽʾ 

ʜʠʜʘʢʪʠʢʠ ʩʧʦʨʪʫ ʪʘ ʾʾ ʧʨʘʢʪʠʯʥʠʭ ʜʦʜʘʪʢʘʭ.  

ʋ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʨʦʟʚʠʪʢʫ ʾʭ ʢʦʦʨʜʠʥʘʮʽʡʥʠʭ ʟʜʽʙʥʦʩʪʝʡ, ʘ ʪʘʢʦʞ 

ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʧʝʨʝʜʫʤʦʚ ʦʨʛʘʥʽʟʘʮʽʾ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʩʧʨʷʤʦʚʘʥʦʛʦ 

ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʠʤʦʛʘʤ ʚʠʜʫ ʩʧʦʨʪʫ, ʟʦʢʨʝʤʘ, ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ, ʜʣʷ 

ʦʨʽʻʥʪʘʮʽʾ ʪʨʝʥʝʨʘ ʥʘ ʦʙʣʽʢ ʙʽʦʢʽʥʝʤʘʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʝʨʝʤʽʱʝʥʥʷ 

ʩʧʦʨʪʩʤʝʥʘ-ʧʽʩʪʦʣʴʦʪʯʠʢʘ ʚ ʨʫʩʽ. 

ɺʟʘʻʤʦʜʽʷ ʫ ʩʠʩʪʝʤʽ çʪʨʝʥʝʨ-ʩʧʦʨʪʩʤʝʥè ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʪʠʤ, ʱʦ ʩʘʤʝ ʫ 

ʩʧʦʨʪʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʨʘʞʝʥʠʡ ʧʝʨʝʭʽʜ ʚʽʜ ʧʝʜʘʛʦʛʽʢʠ çʚʠʤʦʛè ʜʦ ʧʝʜʘʛʦʛʽʢʠ 

çʚʽʜʥʦʩʠʥè, ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ ʘʢʪʠʚʥʫ ʫʯʘʩʪʴ ʩʧʦʨʪʩʤʝʥʘ ʫ ʧʨʦʮʝʩʽ ʬʦʨʤʫʚʘʥʥʷ 

ʪʝʭʥʽʢʠ ʨʫʭʦʚʠʭ ʜʽʡ. ʇʨʠ ʧʦʙʫʜʦʚʽ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʪʨʝʥʝʨ 

ʟʘʮʽʢʘʚʣʝʥʠʡ ʫ ʷʢʥʘʡʰʚʠʜʰʦʤʫ ʧʝʨʝʭʦʜʽ ʚʽʜ çʩʫʙ'ʻʢʪ-ʦʙ'ʻʢʪʥʠʭè ʜʦ çʩʫʙ'ʻʢʪ-

ʩʫʙ'ʻʢʪʥʠʭè ʚʽʜʥʦʩʠʥ.  

ɺʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʩʧʦʨʪʩʤʝʥʦʤ ʩʠʩʪʝʤʦʶ çʩʧʦʨʪʩʤʝʥ- 

ʟʙʨʦʷ-ʤʽʰʝʥʴè ʤʘʻ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʰʣʷʭʦʤ ʧʦʣʽʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ 

ʟʥʘʥʴ, ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ (ʨʝʘʣʽʟʘʮʽʾ) ʧʦʢʘʟʥʠʢʽʚ ʤʝʭʘʥʽʟʤʽʚ 

ʨʝʛʫʣʷʮʽʾ ʧʦʟʠ ʧʨʠ ʨʽʟʥʠʭ (ʩʢʣʘʜʥʠʭ) ʫʤʦʚʘʭ ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ 

ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʠ ʟ ʧʽʩʪʦʣʝʪʫ ʫ ʨʫʩʽ. 

ʇʨʠ ʚʠʢʦʥʘʥʥʽ ʩʪʨʽʣʴʙ r ʫ ʨʫʩʽ ʧʦʣʦʞʝʥʥʷ ʩʧʦʨʪʩʤʝʥʘ ʫ ʧʨʦʩʪʦʨʽ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘʚʜʘʥʥʷʤ ʧʦʣʦʞʝʥʥʷ ʡʦʛʦ ʤʽʩʮʷ, ʦʨʽʻʥʪʘʮʽʾ, ʧʦʟʠ ʽ 

ʧʝʨʝʤʽʱʝʥʥʷ [73]. ʋ ʧʨʦʮʝʩʽ ʨʦʟʨʦʙʢʠ ʘʚʪʦʨʩʴʢʠʭ ʢʦʤʧʣʝʢʩʽʚ ʚʧʨʘʚ 

ʘʢʮʝʥʪʫʚʘʣʘʩʷ ʫʚʘʛʘ ʥʘ ʮʽ ʟʘʚʜʘʥʥʷ. ʋ ʙʽʦʤʝʭʘʥʽʮʽ ʧʽʜ ʧʨʦʛʨʘʤʦʶ ʤʽʩʮʷ 

ʨʦʟʫʤʽʻʪʴʩʷ ʦʧʠʩ ʪʦʛʦ, ʷʢ ʫ ʧʨʦʮʝʩʽ ʩʪʨʽʣʴʙʠ ʤʘʻ ʧʝʨʝʤʽʱʘʪʠʩʷ ɿʎʊ 

ʩʧʦʨʪʩʤʝʥʘ. ʇʨʦʛʨʘʤʘ ʤʽʩʮʷ ʚ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ ʚʠʟʥʘʯʘʻ ʧʦʣʦʞʝʥʥʷ ʪʽʣʘ 
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ʩʧʦʨʪʩʤʝʥʘ ʫ ʧʨʦʩʪʦʨʽ ʽ ʧʽʜ ʯʘʩ ʨʫʭʦʚʦ ʾ ʜʽʾ, ʦʩʢʽʣʴʢʠ ʥʝʟʘʣʝʞʥʦ ʚʽʜ 

ʧʝʨʝʤʽʱʝʥʥʷ ɿʎʊ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ ʦʨʽʻʥʪʘʮʽʷ ʪʽʣʘ. ʇʨʦʛʨʘʤʘ ʦʨʽʻʥʪʘʮʽʾ ʻ 

ʦʧʠʩʦʤ ʦʙʝʨʪʘʣʴʥʦʛʦ ʨʫʭʫ ʪʽʣʘ ʩʧʦʨʪʩʤʝʥʘ, ʷʢʝ ʤʘʻ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʝ ʚ 

ʧʨʦʮʝʩʽ ʩʪʨʽʣʴʙʠ ʟ ʧʽʩʪʦʣʝʪʘ. ʇʨʦʛʨʘʤʘ ʦʨʽʻʥʪʘʮʽʾ ï ʜʽʷʣʴʥʽʩʪʴ ʩʧʦʨʪʩʤʝʥʘ 

ʱʦʜʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʦʯʦʢ ʦʧʦʨʠ ʪʽʣʘ ʱʦʜʦ ʤʽʰʝʥʽ ʚ ʫʤʦʚʘʭ ʟʤʽʥʠ 

ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʪʘʥʫ ʦʨʛʘʥʽʟʤʫ. ʇʨʦʛʨʘʤʘ ʤʽʩʮʷ ʪʘ 

ʧʨʦʛʨʘʤʘ ʦʨʽʻʥʪʘʮʽʾ ʩʢʣʘʜʘʶʪʴ ʫ ʩʫʢʫʧʥʦʩʪʽ ʟʘʛʘʣʴʥʫ ʧʨʦʛʨʘʤʫ ʨʫʭʫ. 

ʇʨʦʛʨʘʤʘ ʧʦʟʠ ʻ ʦʧʠʩ ʚʝʣʠʯʠʥ ʛʦʥʽʦʤʝʪʨʠʯʥʠʭ  ʧʦʢʘʟʥʠʢʽʚ ʙʽʦʧʘʨ 

ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ ʫ ʨʽʟʥʽ ʤʦʤʝʥʪʠ ʯʘʩʫ ʧʨʠ ʧʝʨʝʤʽʱʝʥʥʽ ʩʧʦʨʪʩʤʝʥʽʚ, 

ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʽ ʟ ʧʽʩʪʦʣʝʪʫ. ɽʣʝʤʝʥʪ ʜʠʥʘʤʽʯʥʦʾ 

ʧʦʩʪʘʚʠ ï ʮʝ ʦʙʤʝʞʝʥʥʷ ʨʫʭʣʠʚʦʩʪʽ ʫ ʷʢʦʤʫʩʴ ʩʫʛʣʦʙʽ ʫ ʟʤʽʥʥʠʭ ʫʤʦʚʘʭ, 

ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ʚʠʢʦʥʫʚʘʥʦʾ ʨʫʭʦʚʦʾ ʜʽʾ. ʇʨʦʛʨʘʤʫ ʧʦʟʠ ʤʦʞʥʘ ʪʨʘʢʪʫʚʘʪʠ ʷʢ 

ʜʽʷʣʴʥʽʩʪʴ ʩʧʦʨʪʩʤʝʥʘ ʱʦʜʦ ʧʨʠʡʥʷʪʪʷ ʧʝʚʥʦʾ ʧʦʟʠ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʚʝʣʠʯʠʥ 

ʢʫʪʽʚ ʫ ʩʫʛʣʦʙʘʭ ʫ ʧʨʦʮʝʩʽ ʚʠʢʦʥʘʥʥʷ ʩʪʨʽʣʴʙʠ ʟ ʧʽʩʪʦʣʝʪʘ ʫ ʨʫʩʽ ʚ ʫʤʦʚʘʭ 

ʟʤʽʥʠ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʪʘʥʫ ʦʨʛʘʥʽʟʤʫ. 

ʂʝʨʫʶʯʽ ʨʫʭʠ ï ʮʝ ʮʽʣʝʩʧʨʷʤʦʚʘʥʽ ʟʤʽʥʠ ʩʫʛʣʦʙʦʚʠʭ ʢʫʪʽʚ, ʱʦ 

ʜʦʟʚʦʣʷʶʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʥʝʦʙʭʽʜʥʝ ʧʝʨʝʤʽʱʝʥʥʷ ʣʶʜʠʥʠ ʘʙʦ ʾʾ ʯʘʩʪʠʥ ʫ 

ʧʨʦʩʪʦʨʽ [60, 61]. 

ɿʦʚʥʽʰʥʽ ʩʠʣʠ, ʱʦ ʜʽʶʪʴ ʥʘ ʩʧʦʨʪʩʤʝʥʘ ʚ ʧʨʦʮʝʩʽ ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ, ʻ 

ʫʤʦʚʘʤʠ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɿʘʣʝʞʥʦ ʚʽʜ ʮʠʭ ʫʤʦʚ ʧʨʦʛʨʘʤʘ ʧʦʟʠ 

ʷʚʣʷʻ ʩʦʙʦʶ ʜʽʾ ʱʦʜʦ ʟʙʝʨʝʞʝʥʥʷ ʢʣʘʩʠʯʥʦʾ ʩʪʘʪʠʯʥʦʾ ʧʦʩʪʘʚʠ ʘʙʦ 

ʜʠʥʘʤʽʯʥʦʾ ʧʦʩʪʘʚʠ ʩʧʦʨʪʩʤʝʥʘ. 

ʇʨʠ ʨʦʟʨʦʙʮʽ ʪʝʭʥʦʣʦʛʽʾ ʬʦʨʤʫʚʘʥʥʷʤ ʪʝʭʥʽʢʠ ʧʝʨʝʤʽʱʝʥʥʷ 

ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʠ ʟ ʧʽʩʪʦʣʝʪʫ ʫ ʨʫʩʽ ʤʠ 

ʚʨʘʭʦʚʫʚʘʣʠ ʩʧʝʮʠʬʽʯʥʽ ʢʦʦʨʜʠʥʘʮʽʡʥʽ ʟʜʽʙʥʦʩʪʽ ʫ ʚʠʢʦʥʘʥʥʽ ʩʧʦʨʪʩʤʝʥʦʤ 

ʩʪʨʽʣʴʙʽ ʟ ʧʽʩʪʦʣʝʪʘ ʫ ʨʫʩʽ ʨʠʩ. 4. 5 [60, 61]. 

ʇʨʦʛʨʘʤʥʫ ʦʩʥʦʚʫ ʘʚʪʦʨʩʴʢʦʾ ʪʝʭʥʦʣʦʛʽʾ ʩʪʘʥʦʚʣʷʪʴ ʥʘʡʚʘʞʣʠʚʽʰʽ 

ʝʣʝʤʝʥʪʠ ʩʧʝʮʽʘʣʴʥʦʾ ʪʝʭʥʽʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʷʢ çʰʢʦʣʠè ʟʘʛʘʣʴʥʦʛʦ ʪʘ 

ʚʠʜʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʪ. ʯ. ʙʘʟʦʚʠʭ ʙʣʦʢʽʚ (ʩʢʣʘʜʥʽ ʥʘʚʠʯʢʠ, ʱʦ ʣʝʞʘʪʴ ʚ 

ʦʩʥʦʚʽ ʚʘʨʽʘʥʪʽʚ ʧʝʨʝʤʽʱʝʥʴ ʩʧʦʨʪʩʤʝʥʘ) [60, 61]. 



125 
 

 

 

ʈʠʩʫʥʦʢ 4. 5 ï ʉʧʝʮʠʬʽʯʥʽ ʢʦʦʨʜʠʥʘʮʽʡʥʽ ʟʜʽʙʥʦʩʪʽ ʫ ʚʠʢʦʥʘʥʥʽ ʩʧʦʨʪʩʤʝʥʦʤ  

ʫʩʪʨʽʣʴʙʽ ʟ ʧʽʩʪʦʣʝʪʘ ʫ ʨʫʩʽ 

 

 

ɿʜʘʪʥʽʩʪʴʜʦʦʨʽʻʥʪʫʚʘʥʥʷʫʧʨʦʩʪʦʨʽïʟʜʘʪʥʽʩʪʴʩʧʦʨʪʩʤʝʥʘʩʚʦʻʯʘʩʥʦ
ʧʨʠʡʤʘʪʠʝʬʝʢʪʠʚʥʫʧʦʟʫʚʠʛʦʪʦʚʣʝʥʥʷʜʦʩʪʨʽʣʴʙʠ,ʧʨʘʚʠʣʴʥʦʩ̔ʚʦʻʯʘʩʥʦ
ʦʨʽʻʥʪʫʚʘʪʠʾʭʫʧʨʦʩʪʦʨʽ

ɿʜʘʪʥʽʩʪʴʜʦʨʽʚʥʦʚʘʛʠʪʽʣʘïʟʜʘʪʥʽʩʪʴʩʧʦʨʪʩʤʝʥʘʟʙʝʨʽʛʘʪʠʧʨʠʡʥʷʪʫʪʘ
ʟʦʨʽʻʥʪʦʚʘʥʫʫʧʨʦʩʪʦʨʽʤʦʜʝʣʴʥʫʧʦʟʫʚʠʛʦʪʦʚʣʝʥʥʷʜʦʩʪʨʽʣʴʙʠʫ
ʥʘʩʪʫʧʥʠʭʜʽʷʭʧʨʠʚʠʢʦʥʘʥʥʽʧʦʩʪʨʽʣʫ(ʫʧʨʦʮʝʩʽʧʨʠʮʽʣʶʚʘʥʥʷʪʘʩʧʫʩʢʫ
ʢʫʨʢʘ)

ɿʜʘʪʥʽʩʪʴʜʦʨʠʪʤʫïʟʜʘʪʥʽʩʪʴʩʧʦʨʪʩʤʝʥʘʪʦʯʥʦʚʽʜʪʚʦʨʶʚʘʪʠʥʝʦʙʭʽʜʥʠʡ
ʨʠʪʤʩʪʨʽʣʴʙʠʘ̔ʜʝʢʚʘʪʥʦʚʘʨʽʶʚʘʪʠʡʦʛʦʫʟʚ'ʷʟʢʫʟʫʤʦʚʘʤʠʟʦʚʥʽʰʥʴʦʛʦ
ʩʝʨʝʜʦʚʠʱʘʚ̔ʥʫʪʨʽʰʥʴʦʛʦʩʪʘʥʫʦʨʛʘʥʽʟʤʫ,ʱʦʟʤʽʥʠʣʠʩʷ.ʇʨʠʚʠʢʦʥʘʥʥʽ
ʩʪʨʽʣʴʙʠʟʧʽʩʪʦʣʝʪʘʨʦʟʨʽʟʥʷʶʪʴ: ʘ)ʯʝʨʛʫʚʘʥʥʷʪʨʠʚʘʣʦʩʪʽʧʨʠʮʽʣʶʚʘʥʥʷ
ʪʘʩʧʫʩʢʫʢʫʨʢʘ; ʙ)ʢʽʣʴʢʽʩʪʴʚʜʠʭʽʚ-ʚʠʜʠʭʽʚʧʝʨʝʜʢʦʞʥʠʤʩʧʫʩʢʦʤʢʫʨʢʘ;
ʚ)hʚʠʜʢʽʩʪʴʚʜʠʭʽʚʚ̔ʠʜʠʭʽʚʦ̔ʙ'ʻʤʧʦʚʽʪʨʷ,ʱʦʚʜʠʭʘʻʪʴʩʷʚ̔ʠʜʠʭʘʻʪʴʩʷ
ʧʝʨʝʜʢʦʞʥʠʤʩʧʫʩʢʦʤʢʫʨʢʘ

ɿʜʽʙʥʦʩʪʽʜʦh ʚʠʜʢʦʛʦʨʝʘʛʫʚʘʥʥʷïʟʜʘʪʥʦʩʪʽʩʧʦʨʪʩʤʝʥʘʩʚʦʻʯʘʩʥʦ
ʦʨʽʻʥʪʫʚʘʪʠʫʧʨʦʩʪʦʨʽʧʨʠʡʥʷʪʫʧʽʜʯʘʩʚʠʛʦʪʦʚʣʝʥʥʷʜʦʩʪʨʽʣʴʙʠ
ʝʬʝʢʪʠʚʥʫʧʦʟʫ

ɿʜʽʙʥʦʩʪʽ,ʟʘʩʥʦʚʘʥʽʥʘʧʨʦʧʨʽʦʨʝʮʝʧʪʠʚʥʦʾʯʫʪʣʠʚʦʩʪʽï ʟʜʘʪʥʦʩʪʽ
ʩʧʦʨʪʩʤʝʥʘʪʦʯʥʦʚʽʜʪʚʦʨʶʚʘʪʠ,ʜʠʬʝʨʝʥʮʽʶʚʘʪʠ,ʚʽʜʤʽʨʶʚʘʪʠʪʘ
ʦʮʽʥʶʚʘʪʠʧʨʦʩʪʦʨʦʚʽ,ʪʠʤʯʘʩʦʚʽ,ʧʨʦʩʪʦʨʦʚʽʽʜʠʥʘʤʽʯʥʽʧʘʨʘʤʝʪʨʠ
ʩʪʨʽʣʴʙʠʟʧʽʩʪʦʣʝʪʘ

ɿʜʘʪʥʽʩʪʴʜʦʰʚʠʜʢʦʾʧʝʨʝʙʫʜʦʚʠʨʫʭʦʚʦʾʜʽʷʣʴʥʦʩʪʽ(ʟʜʘʪʥʽʩʪʴʜʦ
ʧʝʨʝʙʫʜʦʚʠ)ïʟʜʘʪʥʽʩʪʴʩʧʦʨʪʩʤʝʥʘʫʨʘʟʽʧʦʪʨʝʙʠ(ʧʨʠʟʤʽʥʽʟʦʚʥʽʰʥʽʭ)
ʫʤʦʚʚʠʢʦʥʘʥʥʷʩʪʨʽʣʷʥʠʥʠʪʘʚʥʫʪʨʽʰʥʴʦʛʦʩʪʘʥʫʦʨʛʘʥʽʟʤʫ)ʰʚʠʜʢʦ
ʧʝʨʝʪʚʦʨʶʚʘʪʠʚʠʨʦʙʣʝʥʽʬʦʨʤʠʨʫʭʦʚʠʭʜʽʡʧʨʠʧʨʠʡʥʷʪʪʽʚʠʛʦʪʦʚʣʝʥʥʷ,
ʧʨʠʮʽʣʶʚʘʥʥʷʪʘʟʜʽʡʩʥʝʥʥʷʩʪʨʽʣʴʙʽ

ɿʜʘʪʥʽʩʪʴʜʦʜʦʚʽʣʴʥʦʛʦʨʦʟʩʣʘʙʣʝʥʥʷʤ'ʷʟʽʚïʟʜʘʪʥʽʩʪʴʩʧʦʨʪʩʤʝʥʘ
ʝʬʝʢʪʠʚʥʦʫʟʛʦʜʞʫʚʘʪʠʪʘʧʦʤʽʨʷʪʠʥʘʧʨʫʛʠʪʘʨʦʟʩʣʘʙʣʝʥʥʷʦʢʨʝʤʠʭ
ʤ'ʷʟʽʚʧʽʜʯʘʩʩʪʨʽʣʴʙʠʟʧʽʩʪʦʣʝʪʘ

ɿʜʽʙʥʦʩʪʽʜʦʫʟʛʦʜʞʝʥʥʷʨʫʭʽʚïʟʜʘʪʥʦʩʪʽʩʧʦʨʪʩʤʝʥʘʫʟʛʦʜʞʫʚʘʪʠʨʫʭʠ
ʧʽʜʯʘʩʧʨʠʡʥʷʪʪʷʚʠʛʦʪʦʚʣʝʥʥʷ,ʧʨʠʮʽʣʶʚʘʥʥʷʪʘʟʜʽʡʩʥʝʥʥʷʧʦʩʪʨʽʣʫ
(ʩʧʫʩʢʫʢʫʨʢʘ),ʘ ʪʘʢʦʞʫʟʛʦʜʞʫʚʘʪʠʜʽʤʾʽʞʚʠʛʦʪʦʚʣʝʥʥʷʤʪʘ
ʧʨʠʮʽʣʶʚʘʥʥʷʤ,ʧʨʠʮʽʣʶʚʘʥʥʷʤʪʘʟʜʽʡʩʥʝʥʥʷʤʧʦʩʪʨʽʣʫ(ʩʧʫʩʢʦʤʢʫʨʢʘ)

ʉʪʘʪʦʢʽʥʝʪʠʯʥʘ ʩʪʽʡʢʽʩʪʴ (ʟʜʘʪʥʽʩʪʴ ʜʦ ʚʝʩʪʠʙʫʣʷʨʥʦʾ ʩʪʽʡʢʦʩʪʽ) ïʟʜʘʪʥʽʩʪʴ 
ʩʧʦʨʪʩʤʝʥʘ ʪʦʯʥʦ, ʩʪʘʙʽʣʴʥʦ ʚʠʢʦʥʫʚʘʪʠ ʩʪʨʽʣʴʙʫ ʟʽ ʰʪʘʪʥʦʾ ʟʙʨʦʾ ʚ ʫʤʦʚʘʭ 

ʚʝʩʪʠʙʫʣʷʨʥʠʭ ʧʦʜʨʘʟʥʝʥʴ 
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çʊʨʠʢʫʪʥʠʡ ʣʘʙʽʨʠʥʪè 

 ʂʦʤʧʣʝʢʩ ʚʧʨʘʚ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʪʝʭʥʽʢʠ ʧʝʨʝʤʽʱʝʥʥʷ 

ʩʧʦʨʪʩʤʝʥʘʤʠ ʪʘ ʦʚʦʣʦʜʽʥʥʷ ʥʘʚʠʯʢʘʤʠ ʩʪʨʽʣʴʙʠ ʚ ʨʫʩʽ. 

 ʂʦʤʧʣʝʢʩ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʰʝʩʪʠ ʙʣʦʢʽʚ (ʨʦʟʜʽʣʽʚ) ʧʦ ʪʨʠ ʚʧʨʘʚʠ ʚ 

ʢʦʞʥʦʤʫ ʙʣʦʮʽ (ʨʦʟʜʽʣʽ). ʊʨʠ ʚʧʨʘʚʠ ʩʪʚʦʨʶʶʪʴ çʪʨʠʢʫʪʥʠʢè. ɺ ʩʚʦʶ ʯʝʨʛʫ, 

ʧʝʨʰ̔ ʪʨʠ ʙʣʦʢʠ ʪʘ ʥʘʩʪʫʧʥʽ ʪʨʠ ʙʣʦʢʠ ʩʪʚʦʨʶʶʪʴ ʩʚʦʾ ʪʨʠʢʫʪʥʠʢʠ. ɺʽʜʩʪʘʥʴ 

ʚʩʽʭ ʚʧʨʘʚ ʦʜʥʘʢʦʚʘ, ʩʪʘʥʦʚʠʪʴ 10ï15 ʤʝʪʨʽʚ, ʟʘ ʧʦʪʨʝʙʠ ʤʦʞʝ ʟʙʽʣʴʰʫʚʘʪʠʩʷ. 

ɺʧʨʘʚʠ ʚ ʙʣʦʢʘʭ ʧʦʩʪʫʧʦʚʦ ʫʩʢʣʘʜʥʷʶʪʴʩʷ  ʪʘ  ʤʘʶʪʴ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʽʩʪʴ.  

    ɯ  ɹʣʦʢ ʚʧʨʘʚ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʧʝʨʝʤʽʱʝʥʥʷ ʚʧʝʨʝʜ 

ʙʝʟ ʟʙʨʦʾ (ʩʪʨʽʣʴʙʠ) ʟʦʩʝʨʝʜʞʫʶʯʠ ʚʩʶ ʫʚʘʛʫ ʥʘ ʨʦʙʦʪʽ ʥʽʛ ʪʘ ʧʝʨʝʤʽʱʝʥʥʽ 

ʢʦʨʧʫʩʫ ʪʽʣʘ ʚ ʦʜʥʽʡ ʧʣʦʱʠʥʽ (ʙʝʟ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦ ʚʝʨʪʠʢʘʣʽ): 

ɺʧʨʘʚʘ 1.1. ɺʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ: ʥʦʛʠ ʥʘ ʰʠʨʠʥʽ ʧʣʝʯʝʡ, ʤʘʩʘ ʪʽʣʘ 

ʧʝʨʝʥʦʩʠʪʴʩʷ ʥʘ ʧʝʨʝʜ, ʪʘʢʠʤ ʯʠʥʦʤ ʢʦʨʧʫʩ ʪʽʣʘ çʧʦʜʘʥʠʡ ʚʧʝʨʝʜè. ʇʦ 

ʢʦʤʘʥʜʽ ʘʙʦ ʩʘʤʦʩʪʽʡʥʦ ʩʧʦʨʪʩʤʝʥ ʧʦʯʠʥʘʻ ʨʫʭ ʚʧʝʨʝʜ. ʇʨʠ ʮʴʦʤʫ, ʤʘʩʘ ʪʽʣʘ 

ʧʦʥʠʞʘʻʪʴʩʷ, ʢʦʣʽʥʘ ʥʽʛ ʧʨʘʢʪʠʯʥʦ ʟʚʝʜʝʥʽ ʨʘʟʦʤ (ʫʪʚʦʨʶʶʯʠ çʍ-ʧʦʜʽʙʥʠʡè 

ʚʠʛʣʷʜ ʥʽʛ). ʉʪʦʧʠ ʥʽʛ ʧʝʨʝʤʽʱʫʶʪʴʩʷ ʧʘʨʘʣʝʣʴʥʦ ʦʜʥʘ ʜʦ ʦʜʥʦʾ ʥʘ ʰʠʨʠʥʽ 

ʧʣʝʯʝʡ.  

ɺʧʨʘʚʘ 1.2. ɺʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ: ʥʦʛʠ ʥʘ ʰʠʨʠʥʽ ʧʣʝʯʝʡ, ʤʘʩʘ ʪʽʣʘ 

ʧʝʨʝʥʦʩʠʪʴʩʷ ʥʘ ʧʝʨʝʜ, ʪʘʢʠʤ ʯʠʥʦʤ ʢʦʨʧʫʩ ʪʽʣʘ çʧʦʜʘʥʠʡ ʚʧʝʨʝʜè. ʇʦ 

ʢʦʤʘʥʜʽ ʘʙʦ ʩʘʤʦʩʪʽʡʥʦ ʩʧʦʨʪʩʤʝʥ ʧʦʯʠʥʘʻ ʨʫʭ ʚʧʝʨʝʜ. ʇʨʠ ʮʴʦʤʫ, ʤʘʩʘ ʪʽʣʘ 

ʧʦʥʠʞʘʻʪʴʩʷ. ʉʪʦʧʠ ʥʽʛ ʧʝʨʝʤʽʱʫʶʪʴʩʷ ʧʦ ʦʜʥʽʡ ʣʽʥʽʾ.  

 ɺʧʨʘʚʘ 1.3. ɺʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ: ʥʦʛʠ ʥʘ ʰʠʨʠʥʽ ʧʣʝʯʝʡ, ʤʘʩʘ ʪʽʣʘ 

ʧʝʨʝʥʦʩʠʪʴʩʷ ʥʘ ʧʝʨʝʜ, ʪʘʢʠʤ ʯʠʥʦʤ ʢʦʨʧʫʩ ʪʽʣʘ çʧʦʜʘʥʠʡ ʚʧʝʨʝʜè. ʇʦ 

ʢʦʤʘʥʜʽ ʘʙʦ ʩʘʤʦʩʪʽʡʥʦ ʩʧʦʨʪʩʤʝʥ ʧʦʯʠʥʘʻ ʨʫʭ ʚʧʝʨʝʜ. ʇʨʠ ʮʴʦʤʫ, ʤʘʩʘ ʪʽʣʘ 

ʧʦʥʠʞʘʻʪʴʩʷ, ʢʦʣʽʥʘ ʥʽʛ ʥʝ ʟʚʝʜʝʥʽ ʨʘʟʦʤ. ʉʪʦʧʠ ʥʽʛ ʧʝʨʝʤʽʱʫʶʪʴʩʷ ʧʽʚʢʦʣʦʤ 

(ʜʣʷ ʧʦʯʘʪʢʽʚʮʽʚ) ʘʙʦ ʧʘʨʘʣʝʣʴʥʦ ʦʜʥʘ ʜʦ ʦʜʥʦʾ ʥʘ ʰʠʨʠʥʽ ʧʣʝʯʝʡ (ʜʣʷ 

ʜʦʩʚʽʜʯʝʥʠʭ ʩʧʦʨʪʩʤʝʥʽʚ).  

ɯɯ ɹʣʦʢ ʚʧʨʘʚ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʠʥʦʶ 

ʚʧʝʨʝʜ ʙʝʟ ʟʙʨʦʾ (ʩʪʨʽʣʴʙʠ) ʟʦʩʝʨʝʜʞʫʶʯʠ ʚʩʶ ʫʚʘʛʫ ʥʘ ʨʦʙʦʪʽ ʥʽʛ ʪʘ 

ʧʝʨʝʤʽʱʝʥʥʽ ʢʦʨʧʫʩʫ ʪʽʣʘ ʚ ʦʜʥʽʡ ʧʣʦʱʠʥʽ (ʙʝʟ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦ ʚʝʨʪʠʢʘʣʽ): 
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ɺʧʨʘʚʘ 2.1. ɺʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ: ʥʦʛʠ ʥʘ ʰʠʨʠʥʽ ʧʣʝʯʝʡ, ʤʘʩʘ ʪʽʣʘ 

ʧʝʨʝʥʦʩʠʪʴʩʷ ʥʘʟʘʜ, ʪʘʢʠʤ ʯʠʥʦʤ ʢʦʨʧʫʩ ʪʽʣʘ çʧʦʜʘʥʠʡ ʥʘʟʘʜè. ʇʦ ʢʦʤʘʥʜʽ 

ʘʙʦ ʩʘʤʦʩʪʽʡʥʦ ʩʧʦʨʪʩʤʝʥ ʧʦʯʠʥʘʻ ʨʫʭ ʩʧʠʥʦʶ ʚʧʝʨʝʜ. ʇʨʠ ʮʴʦʤʫ, ʤʘʩʘ ʪʽʣʘ 

ʧʦʥʠʞʘʻʪʴʩʷ, ʢʦʣʽʥʘ ʥʽʛ ʧʨʘʢʪʠʯʥʦ ʟʚʝʜʝʥʽ ʨʘʟʦʤ (ʫʪʚʦʨʶʶʯʠ ʍ-ʧʦʜʽʙʥʠʡ 

ʚʠʛʣʷʜ ʥʽʛ). ʉʪʦʧʠ ʥʽʛ ʧʝʨʝʤʽʱʫʶʪʴʩʷ ʧʘʨʘʣʝʣʴʥʦ ʦʜʥʘ ʜʦ ʦʜʥʦʾ ʥʘ ʰʠʨʠʥʽ 

ʧʣʝʯʝʡ.  

 ɺʧʨʘʚʘ 2.2. ɺʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ: ʥʦʛʠ ʥʘ ʰʠʨʠʥʽ ʧʣʝʯʝʡ, ʤʘʩʘ ʪʽʣʘ 

ʧʝʨʝʥʦʩʠʪʴʩʷ ʥʘʟʘʜ, ʪʘʢʠʤ ʯʠʥʦʤ ʢʦʨʧʫʩ ʪʽʣʘ çʧʦʜʘʥʠʡ ʥʘʟʘʜè. ʇʦ ʢʦʤʘʥʜʽ 

ʘʙʦ ʩʘʤʦʩʪʽʡʥʦ ʩʧʦʨʪʩʤʝʥ ʧʦʯʠʥʘʻ ʨʫʭ ʩʧʠʥʦʶ ʚʧʝʨʝʜ. ʇʨʠ ʮʴʦʤʫ, ʤʘʩʘ ʪʽʣʘ 

ʧʦʥʠʞʘʻʪʴʩʷ. ʉʪʦʧʠ ʥʽʛ ʧʝʨʝʤʽʱʫʶʪʴʩʷ ʧʦ ʦʜʥʽʡ ʣʽʥʽʾ.  

 ɺʧʨʘʚʘ 2.3. ɺʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ: ʥʦʛʠ ʥʘ ʰʠʨʠʥʽ ʧʣʝʯʝʡ, ʤʘʩʘ ʪʽʣʘ 

ʧʝʨʝʥʦʩʠʪʴʩʷ ʥʘʟʘʜ, ʪʘʢʠʤ ʯʠʥʦʤ ʢʦʨʧʫʩ ʪʽʣʘ çʧʦʜʘʥʠʡ ʥʘʟʘʜè. ʇʦ ʢʦʤʘʥʜʽ 

ʘʙʦ ʩʘʤʦʩʪʽʡʥʦ ʩʧʦʨʪʩʤʝʥ ʧʦʯʠʥʘʻ ʨʫʭ ʩʧʠʥʦʶ ʚʧʝʨʝʜ. ʇʨʠ ʮʴʦʤʫ, ʤʘʩʘ ʪʽʣʘ 

ʧʦʥʠʞʘʻʪʴʩʷ, ʢʦʣʽʥʘ ʥʽʛ ʥʝ ʟʚʝʜʝʥʽ ʨʘʟʦʤ. ʉʪʦʧʠ ʥʽʛ ʧʝʨʝʤʽʱʫʶʪʴʩʷ ʧʽʚʢʦʣʦʤ 

(ʜʣʷ ʧʦʯʘʪʢʽʚʮʽʚ) ʘʙʦ ʧʘʨʘʣʝʣʴʥʦ ʦʜʥʘ ʜʦ ʦʜʥʦʾ ʥʘ ʰʠʨʠʥʽ ʧʣʝʯʝʡ (ʜʣʷ 

ʜʦʩʚʽʜʯʝʥʠʭ ʩʧʦʨʪʩʤʝʥʽʚ).  

ɯɯɯ ɹʣʦʢ ʚʧʨʘʚ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʧʝʨʝʤʽʱʝʥʥʷ ʚʧʝʨʝʜ ʪʘ 

ʧʨʦʚʝʜʝʥʥʷ ʚʣʫʯʥʠʭ ʧʦʩʪʨʽʣʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʥʘʚʯʘʣʴʥʠʡ ʧʽʩʪʦʣʝʤ çSIRTè 

(ʟ ʣʘʟʝʨʥʦʶ ʮʽʣʝʚʢʘʟʽʚʢʦʶ ʨʽʟʥʠʭ ʢʦʣʴʦʨʽʚ). ɿʦʩʝʨʝʜʞʫʶʯʠ ʚʩʶ ʫʚʘʛʫ ʥʘ 

ʧʦʻʜʥʘʥʥʽ ʧʝʨʝʤʽʱʝʥʥʷ ʢʦʨʧʫʩʫ ʪʽʣʘ ʚ ʦʜʥʽʡ ʧʣʦʱʠʥʽ (ʙʝʟ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦ 

ʚʝʨʪʠʢʘʣʽ) ʪʘ ʫʪʨʠʤʘʥʥʽ ʟʙʨʦʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʘʟʝʨʥʦʾ ʮʽʣʝʚʢʘʟʽʚʢʠ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʽʩʪʦʣʝʪʫ: 

ɺʧʨʘʚʘ 3.1. ɺʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ: ʥʦʛʠ ʥʘ ʰʠʨʠʥʽ ʧʣʝʯʝʡ, ʤʘʩʘ ʪʽʣʘ 

ʧʝʨʝʥʦʩʠʪʴʩʷ ʥʘ ʧʝʨʝʜ, ʪʘʢʠʤ ʯʠʥʦʤ ʢʦʨʧʫʩ ʪʽʣʘ çʧʦʜʘʥʠʡ ʚʧʝʨʝʜè, ʟʙʨʦʷ 

(ʥʘʚʯʘʣʴʥʠʡ ʧʽʩʪʦʣʝʪ) ʫʪʨʠʤʫʻʪʴʩʷ ʚ ʨʫʢʘʭ. ʇʦ ʢʦʤʘʥʜʽ ʘʙʦ ʩʘʤʦʩʪʽʡʥʦ 

ʩʧʦʨʪʩʤʝʥ ʧʦʯʠʥʘʻ ʨʫʭ ʚʧʝʨʝʜ, ʚʠʢʦʥʫʻ ʧʦʩʪʨʽʣ ʫ ʤʽʰʝʥʴ ʪʘ ʥʝ ʧʦʚʝʨʪʘʻ 

ʩʧʫʩʢʦʚʠʡ ʛʘʯʦʢ ʫ ʧʝʨʝʜʥʻ ʧʦʣʦʞʝʥʥʷ, ʨʫʭʘʻʪʴʩʷ ʜʘʣʽ. ʊʘʢʠʤ ʯʠʥʦʤ ʣʘʟʝʨʥʝ 

ʩʚʽʪʣʦ ʚʽʜ ʧʽʩʪʦʣʝʪʫ ʧʦʪʨʽʙʥʦ ʫʪʨʠʤʫʚʘʪʠ ʚ ʤʽʰʝʥʽ (ʚ ʦʜʥʽʡ ʪʦʯʮʽ) ʧʽʜ ʯʘʩ 

ʧʝʨʝʤʽʱʝʥʥʷ ʧʦ ʚʩʽʡ ʜʠʩʪʘʥʮʽʾ. 
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ɺʧʨʘʚʘ 3.2. ɺʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ: ʥʦʛʠ ʥʘ ʰʠʨʠʥʽ ʧʣʝʯʝʡ, ʤʘʩʘ ʪʽʣʘ 

ʧʝʨʝʥʦʩʠʪʴʩʷ ʥʘ ʧʝʨʝʜ, ʪʘʢʠʤ ʯʠʥʦʤ ʢʦʨʧʫʩ ʪʽʣʘ çʧʦʜʘʥʠʡ ʚʧʝʨʝʜè, ʟʙʨʦʷ 

(ʥʘʚʯʘʣʴʥʠʡ ʧʽʩʪʦʣʝʪ) ʫʪʨʠʤʫʻʪʴʩʷ ʚ ʨʫʢʘʭ ʪʘ ʥʘʚʦʜʠʪʴʩʷ ʥʘ ʧʨʷʤʫ ʣʽʥʽʶ 

ʧʨʘʚʦʨʫʯ ʚʽʜ ʩʧʦʨʪʩʤʝʥʘ. ʇʦ ʢʦʤʘʥʜʽ ʘʙʦ ʩʘʤʦʩʪʽʡʥʦ ʩʧʦʨʪʩʤʝʥ ʧʦʯʠʥʘʻ ʨʫʭ 

ʚʧʝʨʝʜ, ʚʠʢʦʥʫʻ ʧʦʩʪʨʽʣ ʧʨʘʚʦʨʫʯ ʚʽʜ ʩʝʙʝ ʪʘ ʥʝ ʧʦʚʝʨʪʘʻ ʩʧʫʩʢʦʚʠʡ ʛʘʯʦʢ ʫ 

ʧʝʨʝʜʥʻ ʧʦʣʦʞʝʥʥʷ, ʨʫʭʘʻʪʴʩʷ ʜʘʣʽ. ʊʘʢʠʤ ʯʠʥʦʤ ʣʘʟʝʨʥʝ ʩʚʽʪʣʦ ʚʽʜ ʧʽʩʪʦʣʝʪʫ 

ʧʦʪʨʽʙʥʦ ʫʪʨʠʤʫʚʘʪʠ ʥʘ ʦʜʥʽʡ ʣʽʥʽʾ (ʣʘʟʝʨ ʨʫʭʘʻʪʴʩʷ ʧʦ ʣʽʥʽʾ ʧʘʨʘʣʝʣʴʥʦ 

ʧʦʚʝʨʭʥʽ) ʧʽʜ ʯʘʩ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦ ʚʩʽʡ ʜʠʩʪʘʥʮʽʾ. 

ɺʧʨʘʚʘ 3.3. ɺʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ: ʥʦʛʠ ʥʘ ʰʠʨʠʥʽ ʧʣʝʯʝʡ, ʤʘʩʘ ʪʽʣʘ 

ʧʝʨʝʥʦʩʠʪʴʩʷ ʥʘ ʧʝʨʝʜ, ʪʘʢʠʤ ʯʠʥʦʤ ʢʦʨʧʫʩ ʪʽʣʘ çʧʦʜʘʥʠʡ ʚʧʝʨʝʜè, ʟʙʨʦʷ 

(ʥʘʚʯʘʣʴʥʠʡ ʧʽʩʪʦʣʝʪ) ʫʪʨʠʤʫʻʪʴʩʷ ʚ ʨʫʢʘʭ ʪʘ ʥʘʚʦʜʠʪʴʩʷ ʥʘ ʧʨʷʤʫ ʣʽʥʽʶ 

ʣʽʚʦʨʫʯ ʚʽʜ ʩʧʦʨʪʩʤʝʥʘ. ʇʦ ʢʦʤʘʥʜʽ ʘʙʦ ʩʘʤʦʩʪʽʡʥʦ ʩʧʦʨʪʩʤʝʥ ʧʦʯʠʥʘʻ ʨʫʭ 

ʚʧʝʨʝʜ, ʚʠʢʦʥʫʻ ʧʦʩʪʨʽʣ ʣʽʚʦʨʫʯ ʚʽʜ ʩʝʙʝ ʪʘ ʥʝ ʧʦʚʝʨʪʘʻ ʩʧʫʩʢʦʚʠʡ ʛʘʯʦʢ ʫ 

ʧʝʨʝʜʥʻ ʧʦʣʦʞʝʥʥʷ, ʨʫʭʘʻʪʴʩʷ ʜʘʣʽ. ʊʘʢʠʤ ʯʠʥʦʤ ʣʘʟʝʨʥʝ ʩʚʽʪʣʦ ʚʽʜ ʧʽʩʪʦʣʝʪʫ 

ʧʦʪʨʽʙʥʦ ʫʪʨʠʤʫʚʘʪʠ ʥʘ ʦʜʥʽʡ ʣʽʥʽʾ (ʣʘʟʝʨ ʨʫʭʘʻʪʴʩʷ ʧʦ ʣʽʥʽʾ ʧʘʨʘʣʝʣʴʥʦ 

ʧʦʚʝʨʭʥʽ) ʧʽʜ ʯʘʩ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦ ʚʩʽʡ ʜʠʩʪʘʥʮʽʾ. 

ɯV ɹʣʦʢ  ʚʧʨʘʚ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʧʝʨʝʤʽʱʝʥʥʷ ʪʘ 

ʧʨʦʚʝʜʝʥʥʷ ʚʣʫʯʥʠʭ ʧʦʩʪʨʽʣʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʥʘʚʯʘʣʴʥʠʡ ʧʽʩʪʦʣʝʤ çSIRTè 

(ʟ ʣʘʟʝʨʥʦʶ ʮʽʣʝʚʢʘʟʽʚʢʦʶ ʨʽʟʥʠʭ ʢʦʣʴʦʨʽʚ), ʘ ʪʘʢʦʞ ʚʠʢʦʥʫʶʯʠ ʤʘʥʽʧʫʣʷʮʽʾ 

ʟʽ ʟʙʨʦʻʶ. ɿʦʩʝʨʝʜʞʫʶʯʠ ʚʩʶ ʫʚʘʛʫ ʥʘ ʧʦʻʜʥʘʥʥʽ ʧʝʨʝʤʽʱʝʥʥʷ ʢʦʨʧʫʩʫ ʪʽʣʘ ʚ 

ʦʜʥʽʡ ʧʣʦʱʠʥʽ (ʙʝʟ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦ ʚʝʨʪʠʢʘʣʽ), ʧʨʦʚʝʜʝʥʥʽ ʚʣʫʯʥʠʭ ʧʦʩʪʨʽʣʽʚ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʘʟʝʨʥʦʾ ʮʽʣʝʚʢʘʟʽʚʢʠ ʥʘʚʯʘʣʴʥʦʛʦ ʧʽʩʪʦʣʝʪʫ,  ʘ ʪʘʢʦʞ 

ʧʨʦʚʝʜʝʥʥʷ ʤʘʥʽʧʫʣʷʮʽʡ ʟʽ ʟʙʨʦʻʶ (ʜʽʩʪʘʚʘʥʥʷ ʪʘ ʧʝʨʝʟʘʨʷʜʢʘ):     

  ɺʧʨʘʚʘ 4.1. ɺʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ: ʥʦʛʠ ʥʘ ʰʠʨʠʥʽ ʧʣʝʯʝʡ, ʤʘʩʘ ʪʽʣʘ 

ʧʝʨʝʥʦʩʠʪʴʩʷ ʥʘ ʧʝʨʝʜ, ʪʘʢʠʤ ʯʠʥʦʤ ʢʦʨʧʫʩ ʪʽʣʘ çʧʦʜʘʥʠʡ ʚʧʝʨʝʜè, ʟʙʨʦʷ 

(ʥʘʚʯʘʣʴʥʠʡ ʧʽʩʪʦʣʝʪ) ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʢʦʙʫʨʽ. ʇʦ ʢʦʤʘʥʜʽ ʘʙʦ ʩʘʤʦʩʪʽʡʥʦ 

ʩʧʦʨʪʩʤʝʥ ʧʦʯʠʥʘʻ ʨʫʭ ʚʧʝʨʝʜ, ʜʽʩʪʘʻ ʟʙʨʦʶ ʟ ʢʦʙʫʨʠ, ʚʠʢʦʥʫʻ ʰʽʩʪʴ 

ʧʦʩʪʨʽʣʽʚ ʫ ʤʽʰʝʥʴ ʧʦʧʝʨʝʜʫ, ʧʨʦʚʦʜʠʪʴ ʧʝʨʝʟʘʨʷʜʢʫ (ʟʘʤʽʥʫ ʤʘʛʘʟʠʥʫ). 

ɺʠʢʦʥʫʻʪʴʩʷ ʙʝʟ ʟʫʧʠʥʢʠ ʧʽʜ ʯʘʩ ʨʫʭʫ ʚʧʝʨʝʜ ʧʦ ʚʩʽʡ ʜʠʩʪʘʥʮʽʾ. ɿʘ 

ʜʦʧʦʤʦʛʦʶ ʣʘʟʝʨʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʢʦʥʪʨʦʣʴ ʚʣʫʯʝʥʴ ʫ ʤʽʰʝʥʴ. 
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ɺʧʨʘʚʘ 4.2. ɺʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ: ʥʦʛʠ ʥʘ ʰʠʨʠʥʽ ʧʣʝʯʝʡ, ʤʘʩʘ ʪʽʣʘ 

ʧʝʨʝʥʦʩʠʪʴʩʷ ʥʘ ʧʝʨʝʜ, ʪʘʢʠʤ ʯʠʥʦʤ ʢʦʨʧʫʩ ʪʽʣʘ çʧʦʜʘʥʠʡ ʚʧʝʨʝʜè, ʟʙʨʦʷ 

(ʥʘʚʯʘʣʴʥʠʡ ʧʽʩʪʦʣʝʪ) ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʢʦʙʫʨʽ. ʇʦ ʢʦʤʘʥʜʽ ʘʙʦ ʩʘʤʦʩʪʽʡʥʦ 

ʩʧʦʨʪʩʤʝʥ ʧʦʯʠʥʘʻ ʨʫʭ ʚʧʝʨʝʜ, ʜʽʩʪʘʻ ʟʙʨʦʶ ʟ ʢʦʙʫʨʠ, ʚʠʢʦʥʫʻ ʰʽʩʪʴ 

ʧʦʩʪʨʽʣʽʚ ʫ ʤʽʰʝʥʴ ʧʨʘʚʦʨʫʯ ʚʽʜ ʩʝʙʝ, ʧʨʦʚʦʜʠʪʴ ʧʝʨʝʟʘʨʷʜʢʫ (ʟʘʤʽʥʫ 

ʤʘʛʘʟʠʥʫ). ɺʠʢʦʥʫʻʪʴʩʷ ʙʝʟ ʟʫʧʠʥʢʠ ʧʽʜ ʯʘʩ ʨʫʭʫ ʚʧʝʨʝʜ ʧʦ ʚʩʽʡ ʜʠʩʪʘʥʮʽʾ. ɿʘ 

ʜʦʧʦʤʦʛʦʶ ʣʘʟʝʨʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʢʦʥʪʨʦʣʴ ʚʣʫʯʝʥʴ ʫ ʤʽʰʝʥʴ. 

ɺʧʨʘʚʘ 4.3. ɺʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ: ʥʦʛʠ ʥʘ ʰʠʨʠʥʽ ʧʣʝʯʝʡ, ʤʘʩʘ ʪʽʣʘ 

ʧʝʨʝʥʦʩʠʪʴʩʷ ʥʘ ʧʝʨʝʜ, ʪʘʢʠʤ ʯʠʥʦʤ ʢʦʨʧʫʩ ʪʽʣʘ çʧʦʜʘʥʠʡ ʚʧʝʨʝʜè, ʟʙʨʦʷ 

(ʥʘʚʯʘʣʴʥʠʡ ʧʽʩʪʦʣʝʪ) ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʢʦʙʫʨʽ. ʇʦ ʢʦʤʘʥʜʽ ʘʙʦ ʩʘʤʦʩʪʽʡʥʦ 

ʩʧʦʨʪʩʤʝʥ ʧʦʯʠʥʘʻ ʨʫʭ ʚʧʝʨʝʜ, ʜʽʩʪʘʻ ʟʙʨʦʶ ʟ ʢʦʙʫʨʠ, ʚʠʢʦʥʫʻ ʰʽʩʪʴ 

ʧʦʩʪʨʽʣʽʚ ʫ ʤʽʰʝʥʴ ʣʽʚʦʨʫʯ ʚʽʜ ʩʝʙʝ, ʧʨʦʚʦʜʠʪʴ ʧʝʨʝʟʘʨʷʜʢʫ (ʟʘʤʽʥʫ 

ʤʘʛʘʟʠʥʫ). ɺʠʢʦʥʫʻʪʴʩʷ ʙʝʟ ʟʫʧʠʥʢʠ ʧʽʜ ʯʘʩ ʨʫʭʫ ʚʧʝʨʝʜ ʧʦ ʚʩʽʡ ʜʠʩʪʘʥʮʽʾ). 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʣʘʟʝʨʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʢʦʥʪʨʦʣʴ ʚʣʫʯʝʥʴ ʫ ʤʽʰʝʥʴ. 

V ɹʣʦʢ  ʚʧʨʘʚ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʪʝʭʥʽʢʽ ʧʝʨʝʤʽʱʝʥʥʷ 

ʩʧʦʨʪʩʤʝʥʘ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʚʣʫʯʥʠʭ ʧʦʩʪʨʽʣʽʚ ʚ ʨʽʟʥʽ ʤʽʰʝʥʽ (ʧʝʨʝʥʦʩ ʚʦʛʥʶ), 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʥʘʚʯʘʣʴʥʠʡ ʧʽʩʪʦʣʝʤ çSIRTè (ʟ ʣʘʟʝʨʥʦʶ ʮʽʣʝʚʢʘʟʽʚʢʦʶ 

ʨʽʟʥʠʭ ʢʦʣʴʦʨʽʚ), ʘ ʪʘʢʦʞ ʚʠʢʦʥʫʶʯʠ ʤʘʥʽʧʫʣʷʮʽʾ ʟʽ ʟʙʨʦʻʶ. ɿʦʩʝʨʝʜʞʫʶʯʠ 

ʚʩʶ ʫʚʘʛʫ ʥʘ ʧʦʻʜʥʘʥʥʽ ʧʝʨʝʤʽʱʝʥʥʷ ʢʦʨʧʫʩʫ ʪʽʣʘ ʚ ʦʜʥʽʡ ʧʣʦʱʠʥʽ (ʙʝʟ 

ʧʝʨʝʤʽʱʝʥʥʷ ʧʦ ʚʝʨʪʠʢʘʣʽ), ʧʨʦʚʝʜʝʥʥʽ ʚʣʫʯʥʠʭ ʧʦʩʪʨʽʣʽʚ ʫ ʨʽʟʥʽ ʤʽʰʝʥʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʣʘʟʝʨʥʦʾ ʮʽʣʝʚʢʘʟʽʚʢʠ ʥʘʚʯʘʣʴʥʦʛʦ ʧʽʩʪʦʣʝʪʫ,  ʘ ʪʘʢʦʞ ʧʨʦʚʝʜʝʥʥʷ 

ʤʘʥʽʧʫʣʷʮʽʡ ʟʽ ʟʙʨʦʻʶ (ʜʽʩʪʘʚʘʥʥʷ ʪʘ ʧʝʨʝʟʘʨʷʜʢʘ).     

  ɺʧʨʘʚʘ 5.1. ɺʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ: ʥʦʛʠ ʥʘ ʰʠʨʠʥʽ ʧʣʝʯʝʡ, ʤʘʩʘ ʪʽʣʘ 

ʧʝʨʝʥʦʩʠʪʴʩʷ ʥʘ ʧʝʨʝʜ, ʪʘʢʠʤ ʯʠʥʦʤ ʢʦʨʧʫʩ ʪʽʣʘ çʧʦʜʘʥʠʡ ʚʧʝʨʝʜè, ʟʙʨʦʷ 

(ʥʘʚʯʘʣʴʥʠʡ ʧʽʩʪʦʣʝʪ) ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʢʦʙʫʨʽ. ʇʦ ʢʦʤʘʥʜʽ ʘʙʦ ʩʘʤʦʩʪʽʡʥʦ 

ʩʧʦʨʪʩʤʝʥ ʧʦʯʠʥʘʻ ʨʫʭ ʚʧʝʨʝʜ, ʜʽʩʪʘʻ ʟʙʨʦʶ ʟ ʢʦʙʫʨʠ, ʚʠʢʦʥʫʻ ʧʦ ʜʚʘ 

ʧʦʩʪʨʽʣʠ ʫ  ʪʨʠ ʤʽʰʝʥʽ ʧʦʧʝʨʝʜʫ, ʧʨʦʚʦʜʠʪʴ ʧʝʨʝʟʘʨʷʜʢʫ (ʟʘʤʽʥʫ ʤʘʛʘʟʠʥʫ), ʘ 

ʪʘʢʦʞ ʱʝ ʧʦ ʜʚʘ ʧʦʩʪʨʽʣʠ ʫ ʪʽ ʞ ʩʘʤʽ ʤʽʰʝʥʽ ʪʘ ʧʝʨʝʟʘʨʷʜʢʫ (ʚʠʢʦʥʫʻʪʴʩʷ ʙʝʟ 

ʟʫʧʠʥʢʠ ʧʽʜ ʯʘʩ ʨʫʭʫ ʚʧʝʨʝʜ ʧʦ ʚʩʽʡ ʜʠʩʪʘʥʮʽʾ). ɿʘ ʜʦʧʦʤʦʛʦʶ ʣʘʟʝʨʘ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʢʦʥʪʨʦʣʴ ʚʣʫʯʝʥʴ ʫ ʤʽʰʝʥʴ. 
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ɺʧʨʘʚʘ 5.2. ɺʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ: ʥʦʛʠ ʥʘ ʰʠʨʠʥʽ ʧʣʝʯʝʡ, ʤʘʩʘ ʪʽʣʘ 

ʧʝʨʝʥʦʩʠʪʴʩʷ ʥʘ ʧʝʨʝʜ, ʪʘʢʠʤ ʯʠʥʦʤ ʢʦʨʧʫʩ ʪʽʣʘ çʧʦʜʘʥʠʡ ʚʧʝʨʝʜè, ʟʙʨʦʷ 

(ʥʘʚʯʘʣʴʥʠʡ ʧʽʩʪʦʣʝʪ) ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʢʦʙʫʨʽ. ʇʦ ʢʦʤʘʥʜʽ ʘʙʦ ʩʘʤʦʩʪʽʡʥʦ 

ʩʧʦʨʪʩʤʝʥ ʧʦʯʠʥʘʻ ʨʫʭ ʚʧʝʨʝʜ, ʜʽʩʪʘʻ ʟʙʨʦʶ ʟ ʢʦʙʫʨʠ, ʚʠʢʦʥʫʻ ʧʦ ʜʚʘ 

ʧʦʩʪʨʽʣʠ ʫ ʪʨʠ ʤʽʰʝʥʽ ʧʨʘʚʦʨʫʯ ʚʽʜ ʩʝʙʝ, ʧʨʦʚʦʜʠʪʴ ʧʝʨʝʟʘʨʷʜʢʫ (ʟʘʤʽʥʫ 

ʤʘʛʘʟʠʥʫ), ʘ ʪʘʢʦʞ ʧʦ ʜʚʘ ʧʦʩʪʨʽʣʠ ʫ ʪʽ ʞ ʩʘʤʽ ʤʽʰʝʥʽ ʪʘ ʧʝʨʝʟʘʨʷʜʢʫ 

(ʚʠʢʦʥʫʻʪʴʩʷ ʙʝʟ ʟʫʧʠʥʢʠ ʧʽʜ ʯʘʩ ʨʫʭʫ ʚʧʝʨʝʜ ʧʦ ʚʩʽʡ ʜʠʩʪʘʥʮʽʾ). ɿʘ 

ʜʦʧʦʤʦʛʦʶ ʣʘʟʝʨʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʢʦʥʪʨʦʣʴ ʚʣʫʯʝʥʴ ʫ ʤʽʰʝʥʴ. 

ɺʧʨʘʚʘ 5.3. ɺʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ: ʥʦʛʠ ʥʘ ʰʠʨʠʥʽ ʧʣʝʯʝʡ, ʤʘʩʘ ʪʽʣʘ 

ʧʝʨʝʥʦʩʠʪʴʩʷ ʥʘ ʧʝʨʝʜ, ʪʘʢʠʤ ʯʠʥʦʤ ʢʦʨʧʫʩ ʪʽʣʘ çʧʦʜʘʥʠʡ ʚʧʝʨʝʜè, ʟʙʨʦʷ 

(ʥʘʚʯʘʣʴʥʠʡ ʧʽʩʪʦʣʝʪ) ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʢʦʙʫʨʽ. ʇʦ ʢʦʤʘʥʜʽ ʘʙʦ ʩʘʤʦʩʪʽʡʥʦ 

ʩʧʦʨʪʩʤʝʥ ʧʦʯʠʥʘʻ ʨʫʭ ʚʧʝʨʝʜ, ʜʽʩʪʘʻ ʟʙʨʦʶ ʟ ʢʦʙʫʨʠ, ʚʠʢʦʥʫʻ ʧʦ ʜʚʘ 

ʧʦʩʪʨʽʣʠ ʫ ʪʨʠ ʤʽʰʝʥʽ ʣʽʚʦʨʫʯ ʚʽʜ ʩʝʙʝ, ʧʨʦʚʦʜʠʪʴ ʧʝʨʝʟʘʨʷʜʢʫ (ʟʘʤʽʥʫ 

ʤʘʛʘʟʠʥʫ), ʘ ʪʘʢʦʞ ʱʝ ʧʦ ʜʚʘ ʧʦʩʪʨʽʣʠ ʫ ʪʽ ʞ ʩʘʤʽ ʤʽʰʝʥʽ ʪʘ ʧʝʨʝʟʘʨʷʜʢʫ 

(ʚʠʢʦʥʫʻʪʴʩʷ ʙʝʟ ʟʫʧʠʥʢʠ ʧʽʜ ʯʘʩ ʨʫʭʫ ʚʧʝʨʝʜ ʧʦ ʚʩʽʡ ʜʠʩʪʘʥʮʽʾ). ɿʘ 

ʜʦʧʦʤʦʛʦʶ ʣʘʟʝʨʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʢʦʥʪʨʦʣʴ ʚʣʫʯʝʥʴ ʫ ʤʽʰʝʥʴ. 

Vɯ ɹʣʦʢ ʚʧʨʘʚ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

(ʨʽʟʥʦʥʘʧʨʘʚʣʝʥʠʭ) ʧʝʨʝʤʽʱʝʥʴ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʚʣʫʯʥʠʭ ʧʦʩʪʨʽʣʽʚ ʚ ʨʽʟʥʽ 

ʤʽʰʝʥʽ (ʧʝʨʝʥʦʩ ʚʦʛʥʶ), ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʥʘʚʯʘʣʴʥʠʡ ʧʽʩʪʦʣʝʤ çSIRTè (ʟ 

ʣʘʟʝʨʥʦʶ ʮʽʣʝʚʢʘʟʽʚʢʦʶ ʨʽʟʥʠʭ ʢʦʣʴʦʨʽʚ), ʘ ʪʘʢʦʞ ʚʠʢʦʥʫʶʯʠ ʤʘʥʽʧʫʣʷʮʽʾ ʟʽ 

ʟʙʨʦʻʶ. ɿʦʩʝʨʝʜʞʫʶʯʠ ʚʩʶ ʫʚʘʛʫ ʥʘ ʧʝʨʝʤʽʱʝʥʥʽ, ʟʫʧʠʥʮʽ, ʧʨʦʚʝʜʝʥʥʽ 

ʚʣʫʯʥʠʭ ʧʦʩʪʨʽʣʽʚ ʥʘ ʤʽʩʮʽ ʪʘ ʨʫʩʽ ʫ ʨʽʟʥʽ ʤʽʰʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʘʟʝʨʥʦʾ 

ʮʽʣʝʚʢʘʟʽʚʢʠ ʥʘʚʯʘʣʴʥʦʛʦ ʧʽʩʪʦʣʝʪʫ,  ʘ ʪʘʢʦʞ ʧʨʦʚʝʜʝʥʥʷ ʤʘʥʽʧʫʣʷʮʽʡ ʟʽ 

ʟʙʨʦʻʶ (ʜʽʩʪʘʚʘʥʥʷ ʪʘ ʧʝʨʝʟʘʨʷʜʢʘ):     

ɺʧʨʘʚʘ 6.1. ɺʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ: ʥʦʛʠ ʥʘ ʰʠʨʠʥʽ ʧʣʝʯʝʡ, ʤʘʩʘ ʪʽʣʘ 

ʧʝʨʝʥʦʩʠʪʴʩʷ ʥʘ ʧʝʨʝʜ, ʪʘʢʠʤ ʯʠʥʦʤ ʢʦʨʧʫʩ ʪʽʣʘ çʧʦʜʘʥʠʡ ʚʧʝʨʝʜè, ʟʙʨʦʷ 

(ʥʘʚʯʘʣʴʥʠʡ ʧʽʩʪʦʣʝʪ) ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʢʦʙʫʨʽ. ʇʦ ʢʦʤʘʥʜʽ ʘʙʦ ʩʘʤʦʩʪʽʡʥʦ 

ʩʧʦʨʪʩʤʝʥ ʜʽʩʪʘʻ ʟʙʨʦʶ ʟ ʢʦʙʫʨʠ, ʧʦʯʠʥʘʻ ʨʫʭ ʚʧʝʨʝʜ ʙʝʟ ʧʦʩʪʨʽʣʽʚ ʜʦ 

ʫʢʨʠʪʪʷ, ʟ ʷʢʦʛʦ ʚʠʢʦʥʫʻ ʰʽʩʪʴ ʧʦʩʪʨʽʣʽ ʚ ʦʜʥʫ ʤʽʰʝʥʴ, ʧʨʦʚʦʜʠʪʴ 

ʧʝʨʝʟʘʨʷʜʢʫ (ʟʘʤʽʥʫ ʤʘʛʘʟʠʥʫ) ʪʘ ʨʫʭʘʻʪʴʩʷ ʚ ʽʥʰʦʤʫ ʥʘʧʨʷʤʢʫ (ʧʨʘʚʦʨʫʯ) 
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ʚʠʢʦʥʫʶʯʠ ʧʦ ʜʚʘ ʧʦʩʪʨʽʣʠ ʫ  ʪʨʠ ʤʽʰʝʥʽ ʧʨʘʚʦʨʫʯ ʚʽʜ ʩʝʙʝ, ʧʨʦʚʦʜʠʪʴ 

ʧʝʨʝʟʘʨʷʜʢʫ (ʟʘʤʽʥʫ ʤʘʛʘʟʠʥʫ), ʘ ʪʘʢʦʞ ʧʦ ʜʚʘ ʧʦʩʪʨʽʣʠ ʫ ʪʽ ʞ ʩʘʤʽ ʤʽʰʝʥʽ ʪʘ 

ʧʝʨʝʟʘʨʷʜʢʫ (ʚʠʢʦʥʫʻʪʴʩʷ ʙʝʟ ʟʫʧʠʥʢʠ ʧʽʜ ʯʘʩ ʨʫʭʫ ʚʧʝʨʝʜ ʧʦ ʜʨʫʛʽʡ ʯʘʩʪʠʥʽ 

ʜʠʩʪʘʥʮʽʾ). ɿʘ ʜʦʧʦʤʦʛʦʶ ʣʘʟʝʨʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʢʦʥʪʨʦʣʴ ʚʣʫʯʝʥʴ ʫ ʤʽʰʝʥʴ.  

ɺʧʨʘʚʘ 6.2. ɺʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ: ʥʦʛʠ ʥʘ ʰʠʨʠʥʽ ʧʣʝʯʝʡ, ʤʘʩʘ ʪʽʣʘ 

ʧʝʨʝʥʦʩʠʪʴʩʷ ʥʘ ʧʝʨʝʜ, ʪʘʢʠʤ ʯʠʥʦʤ ʢʦʨʧʫʩ ʪʽʣʘ çʧʦʜʘʥʠʡ ʚʧʝʨʝʜè, ʟʙʨʦʷ 

(ʥʘʚʯʘʣʴʥʠʡ ʧʽʩʪʦʣʝʪ) ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʢʦʙʫʨʽ. ʇʦ ʢʦʤʘʥʜʽ ʘʙʦ ʩʘʤʦʩʪʽʡʥʦ 

ʩʧʦʨʪʩʤʝʥ ʜʽʩʪʘʻ ʟʙʨʦʶ ʟ ʢʦʙʫʨʠ, ʧʦʯʠʥʘʻ ʨʫʭ ʚʧʝʨʝʜ ʙʝʟ ʧʦʩʪʨʽʣʽʚ ʜʦ 

ʫʢʨʠʪʪʷ, ʟ ʷʢʦʛʦ ʚʠʢʦʥʫʻ ʰʽʩʪʴ ʧʦʩʪʨʽʣʽ ʚ ʦʜʥʫ ʤʽʰʝʥʴ, ʧʨʦʚʦʜʠʪʴ 

ʧʝʨʝʟʘʨʷʜʢʫ (ʟʘʤʽʥʫ ʤʘʛʘʟʠʥʫ) ʪʘ ʨʫʭʘʻʪʴʩʷ ʚ ʽʥʰʦʤʫ ʥʘʧʨʷʤʢʫ (ʣʽʚʦʨʫʯ) 

ʚʠʢʦʥʫʶʯʠ ʧʦ ʜʚʘ ʧʦʩʪʨʽʣʠ ʫ  ʪʨʠ ʤʽʰʝʥʽ ʣʽʚʦʨʫʯ ʚʽʜ ʩʝʙʝ, ʧʨʦʚʦʜʠʪʴ 

ʧʝʨʝʟʘʨʷʜʢʫ (ʟʘʤʽʥʫ ʤʘʛʘʟʠʥʫ), ʘ ʪʘʢʦʞ ʧʦ ʜʚʘ ʧʦʩʪʨʽʣʠ ʫ ʪʽ ʞ ʩʘʤʽ ʤʽʰʝʥʽ ʪʘ 

ʧʝʨʝʟʘʨʷʜʢʫ (ʚʠʢʦʥʫʻʪʴʩʷ ʙʝʟ ʟʫʧʠʥʢʠ ʧʽʜ ʯʘʩ ʨʫʭʫ ʚʧʝʨʝʜ ʧʦ ʜʨʫʛʽʡ ʯʘʩʪʠʥʽ 

ʜʠʩʪʘʥʮʽʾ). ɿʘ ʜʦʧʦʤʦʛʦʶ ʣʘʟʝʨʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʢʦʥʪʨʦʣʴ ʚʣʫʯʝʥʴ ʫ ʤʽʰʝʥʴ.  

ɺʧʨʘʚʘ 6.3. ɺʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ: ʥʦʛʠ ʥʘ ʰʠʨʠʥʽ ʧʣʝʯʝʡ, ʤʘʩʘ ʪʽʣʘ 

ʧʝʨʝʥʦʩʠʪʴʩʷ ʥʘ ʧʝʨʝʜ, ʪʘʢʠʤ ʯʠʥʦʤ ʢʦʨʧʫʩ ʪʽʣʘ çʧʦʜʘʥʠʡ ʚʧʝʨʝʜè, ʟʙʨʦʷ 

(ʥʘʚʯʘʣʴʥʠʡ ʧʽʩʪʦʣʝʪ) ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʢʦʙʫʨʽ. ʇʦ ʢʦʤʘʥʜʽ ʘʙʦ ʩʘʤʦʩʪʽʡʥʦ 

ʩʧʦʨʪʩʤʝʥ ʜʽʩʪʘʻ ʟʙʨʦʶ ʟ ʢʦʙʫʨʠ, ʧʦʯʠʥʘʻ ʨʫʭ ʚʧʝʨʝʜ ʙʝʟ ʧʦʩʪʨʽʣʽʚ ʜʦ 

ʫʢʨʠʪʪʷ, ʟ ʷʢʦʛʦ ʚʠʢʦʥʫʻ ʰʽʩʪʴ ʧʦʩʪʨʽʣʽ ʚ ʦʜʥʫ ʤʽʰʝʥʴ, ʧʨʦʚʦʜʠʪʴ 

ʧʝʨʝʟʘʨʷʜʢʫ (ʟʘʤʽʥʫ ʤʘʛʘʟʠʥʫ) ʪʘ ʨʫʭʘʻʪʴʩʷ ʚ ʽʥʰʦʤʫ ʥʘʧʨʷʤʢʫ (ʧʨʘʚʦʨʫʯ) 

ʚʠʢʦʥʫʶʯʠ ʧʦ ʜʚʘ ʧʦʩʪʨʽʣʠ ʫ  ʪʨʠ ʤʽʰʝʥʽ ʧʨʘʚʦʨʫʯ ʚʽʜ ʩʝʙʝ, ʧʨʦʚʦʜʠʪʴ 

ʧʝʨʝʟʘʨʷʜʢʫ (ʟʘʤʽʥʫ ʤʘʛʘʟʠʥʫ), ʢʦʣʠ ʟʘʚʝʨʰʫʻ ʜʨʫʛʫ ʜʽʣʷʥʢʫ ʜʠʩʪʘʥʮʽʾ, 

ʟʤʽʥʶʻ ʥʘʧʨʷʤʦʢ (ʣʽʚʦʨʫʯ) ʚ ʨʫʩʽ ʚʠʢʦʥʫʻ ʧʦ ʜʚʘ ʧʦʩʪʨʽʣʠ ʫ ʪʨʠ ʤʽʰʝʥʽ 

ʣʽʚʦʨʫʯ ʚʽʜ ʩʝʙʝ ʪʘ ʟʘʚʝʨʰʫʻ ʜʠʩʪʘʥʮʽʶ (ʚʠʢʦʥʫʻʪʴʩʷ ʙʝʟ ʟʫʧʠʥʢʠ ʧʽʜ ʯʘʩ 

ʨʫʭʫ ʧʦ ʜʨʫʛʽʡ ʪʘ ʪʨʝʪʽʡ ʯʘʩʪʠʥʽ ʜʠʩʪʘʥʮʽʾ). ɿʘ ʜʦʧʦʤʦʛʦʶ ʣʘʟʝʨʘ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʢʦʥʪʨʦʣʴ ʚʣʫʯʝʥʴ ʫ ʤʽʰʝʥʴ.  

ɿʘʩʪʦʩʫʚʘʥʥʷ çʪʨʠʢʫʪʥʦʢʦʚʦʛʦ ʣʘʙʠʨʠʥʪʫè 

 çʊʨʠʢʫʪʥʠʢʦʚʠʡ ʣʘʙʽʨʠʥʪè ʻ ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʢʦʤʧʣʝʢʩʦʤ ʚʧʨʘʚ, ʷʢʽ 

ʤʦʞʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʧʽʜ ʯʘʩ çʭʦʣʦʩʪʦʛʦè ʪʨʝʥʫʚʘʥʥʷ ʜʣʷ ʚʽʜʧʨʘʮʶʚʘʥʥʷ 
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ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʥʘʚʠʯʦʢ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʬʦʨʤʫʚʘʥʥʷ ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ 

ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʰʚʠʜʢʦʾ ʪʘ ʚʣʫʯʥʦʾ ʩʪʨʽʣʴʙʠ.  

ʇʽʜ ʯʘʩ ʪʨʝʥʫʚʘʥʥʷ ʚ çʪʨʠʢʫʪʥʠʢʦʚʦʤʫ ʣʘʙʽʨʠʥʪʽè ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʧʽʩʪʦʣʝʪ ʟ ʣʘʟʝʨʥʦʶ ʮʽʣʝʚʢʘʟʽʚʢʦʶ ʨʽʟʥʠʭ ʢʦʣʴʦʨʽʚ (çSIRTè), ʘ ʪʘʢʦʞ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʤʽʰʝʥʽ ʪʘ ʫʩʪʘʪʢʫʚʘʥʥʷ. 

ʉʫʪʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ çʢʨʠʢʫʪʥʠʢʦʚʦʛʦ ʣʘʙʽʨʠʥʪʫè ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ 

ʥʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ ʪʘ ʨʽʚʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʦʩʪʽ ʤʽʰʝʥʽ (ʟʚʠʯʘʡʥʦʛʦ 

ʘʙʦ ʚʝʣʠʢʦʛʦ ʨʦʟʤʽʨʽʚ) ʥʘ ʙʣʠʟʴʢʠʭ ʜʠʩʪʘʥʮʽʷ, ʘ ʪʘʢʦʞ ʚʠʢʦʥʫʶʪʴ ʚʧʨʘʚʠ 

ʧʝʨʰʦʛʦ ʜʨʫʛʦʛʦ ʪʘ ʪʨʝʪʴʦʛʦ ʙʣʦʢʽʚ.  ʇʦʩʪʫʧʦʚʦ ʧʦ ʤʽʨʽ ʦʚʦʣʦʜʽʥʥʷ ʪʝʭʥʽʢʦʶ 

ʯʠ ʧʝʨʝʭʦʜʽ ʥʘ ʽʥʰʽ ʨʽʚʥʽ ʪʘ ʝʪʘʧʠ ʧʽʜʛʦʪʦʚʢʠ ʟʙʽʣʴʰʫʶʪʴ ʚʽʜʩʪʘʥʴ ʜʦ 

ʤʽʰʝʥʽʡ ʽ ʨʦʟʤʽʨ ʤʽʰʝʥʝʡ, ʘ ʪʘʢʦʞ ʜʦʜʘʶʪʴ ʚʧʨʘʚʠ ʥʘʩʪʫʧʥʠʭ ʙʣʦʢʽʚ. 

  ʋ ʧʦʜʘʣʴʰʦʤʫ ʟʘʩʪʦʩʦʚʫʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʤʽʰʝʥʽ, 

ʧʦʧʝʨʠ, ʩʚʽʥʛʝʨʠ, ʪʘʨʽʣʢʠ çʯʝʙʫʨʘʰʢʠè ʪʦʱʦ. ʄʦʞʫʪʴ ʚʚʦʜʠʪʠʩʷ ʩʪʽʥʢʠ, 

ʚʽʢʥʘ, ʫʢʨʠʪʪʷ ʪʦʱʦ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʤʽʰʝʥʝʡ ʪʘ ʦʙʣʘʜʥʘʥʥʷ, ʜʦʟʚʦʣʷʻ 

ʚʽʜʧʨʘʮʴʦʚʫʚʘʪʠ ʧʽʜ ʯʘʩ ʪʨʝʥʫʚʘʥʥʷ, ʢʨʽʤ ʪʝʭʥʽʢʠ ʩʘʤʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ, 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʟʘʚʜʘʥʥʷ ʪʘ ʥʘʧʨʘʚʣʝʥʥʷ ʩʘʤʦʛʦ ʪʨʝʥʫʚʘʥʥʷ, ʪʘʢʽ ʷʢ ʚʣʫʯʥʽʩʪʴ, 

ʰʚʠʜʢʽʩʪʴ, ʢʦʤʧʣʝʢʩʥʽʩʪʴ. ɺʠʢʦʥʘʥʥʷ ʙʣʦʢʫ ʚʧʨʘʚ ʚʽʜ ʧʝʨʰʦʛʦ ʜʦ ʰʦʩʪʦʛʦ, 

ʜʦʟʚʦʣʷʻ ʧʦʩʪʫʧʦʚʦ ʫʩʢʣʘʜʥʶʚʘʪʠ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʽ ʚʧʨʘʚʠ, ʧʦʚʪʦʨʶʶʯʠ 

ʧʦʧʝʨʝʜʥʽ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘ ʾʭ ʦʩʥʦʚʽ ʥʦʚʽ, ʙʽʣʴʰ ʩʢʣʘʜʥʽ.  

ʂʦʤʧʣʝʢʩ ʚʧʨʘʚ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʧʦʨʫʰʝʥʴ ʦʧʦʨʥʦ-ʨʝʩʦʨʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʪʦʧʠ ʫ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʽ 

ʟ ʧʽʩʪʦʣʝʪʫ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʧʨʘʢʪʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʷʭ. 

ʄʦʜʝʣʴ çʪʨʝʥʫʚʘʥʥʷ ʙʝʟ ʧʘʪʨʦʥʽʚè (ʭʦʣʦʩʪʦʛʦ ʪʨʝʥʫʚʘʥʷ) ˉ 1 

ɯ. ʈʦʟʤʠʥʢʘ (ʧʽʜʛʦʪʦʚʯʘ ʯʘʩʪʠʥʘ - 20 ʭʚʠʣʠʥ) 

1.1. ʂʨʫʛʦʚʽ ʨʫʭʠ ʛʦʣʦʚʦʶ. ʇʦ 10 ʨʘʟʽʚ ʚ ʢʦʞʥʫ ʩʪʦʨʦʥʫ. 

1.2. ʂʨʫʛʦʚʽ ʨʫʭʠ ʨʫʢʘʤʠ ʚ ʧʣʝʯʦʚʦʤʫ ʩʫʛʣʦʙʽ. ʇʦ 10 ʨʘʟʽʚ ʫ ʢʦʞʥʫ 

ʩʪʦʨʦʥʫ ʪʘ ʧʨʦʪʠʣʝʞʥʠʭ ʥʘʧʨʷʤʢʘʭ. 

1.3. ʂʨʫʛʦʚʽ ʨʫʭʠ ʫ ʣʽʢʪʴʦʚʦʤʫ ʩʫʛʣʦʙʽ. ʇʦ 10 ʨʘʟʽʚ ʫ ʢʦʞʥʫ ʩʪʦʨʦʥʫ ʪʘ 

ʧʨʦʪʠʣʝʞʥʠʭ ʥʘʧʨʷʤʢʘʭ.  



133 
 

1.4. ʂʨʫʛʦʚʽ ʨʫʭʠ ʫ ʧʨʦʤʝʥʝʚʦ-ʟʘʧôʷʩʪʢʦʚʦʤʫ ʩʫʛʣʦʙʽ. ʇʦ 10 ʨʘʟʽʚ ʫ 

ʢʦʞʥʫ ʩʪʦʨʦʥʫ ʪʘ ʧʨʦʪʠʣʝʞʥʠʭ ʥʘʧʨʷʤʢʘʭ.  

1.5. ʂʨʫʛʦʚʽ ʨʫʭʠ ʪʫʣʫʙʦʤ. ʇʦ 10 ʨʘʟʽʚ ʫ ʢʦʞʥʫ ʩʪʦʨʦʥʫ. 

1.6. ʅʘʭʠʣʠ ʪʫʣʫʙʫ. ʇʦ 10 ʨʘʟʽʚ ʫ ʧʝʨʝʜ ʥʘʟʘʜ ʪʘ ʧʨʘʚʠʡ ʽ ʣʽʚʽʡ ʙʦʢʠ. 

1.7. ʂʨʫʛʦʚʽ ʨʫʭʠ ʪʘʟʦʤ. ʇʦ 10 ʨʘʟʽʚ ʫ ʢʦʞʥʫ ʩʪʦʨʦʥʫ. 

1.8. ʂʨʫʛʦʚʽ ʨʫʭʠ ʫ ʢʦʣʽʥʥʠʭ ʩʫʛʣʦʙʘʭ. ʇʦ 10 ʨʘʟʽʚ ʫ ʢʦʞʥʫ ʩʪʦʨʦʥʫ. 

1.9. ʂʨʫʛʦʚʽ ʨʫʭʠ ʫ ʛʦʤʽʣʢʦʚʦʩʪʦʧʥʦʤʫ ʩʫʛʣʦʙʽ. ʇʦ 10 ʨʘʟʽʚ ʫ ʢʦʞʥʫ 

ʩʪʦʨʦʥʫ. 

ɯɯ. ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ (60 ʭʚʠʣʠʥ) 

ʇʝʨʝʚʽʨʢʘ ʟʙʨʦʾ ʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʚ ʥʽʡ ʙʦʻʧʨʠʧʘʩʽʚ. 

ɺʧʨʘʚʠ ʷʢʽ ʚʠʢʦʥʫʶʪʴʩʷ ʟʽ ʟʙʨʦʻ ʥʘ ʤʽʩʮʽ: 

2.1. ɼʽʩʪʘʚʘʥʥʷ ʧʽʩʪʦʣʝʪʫ ʟ ʢʦʙʫʨʠ, ʚʠʥʽʩ ʟʙʨʦʾ ʜʚʦʤʘ ʨʫʢʘʤʠ, 

ʧʨʠʮʽʣʶʚʘʥʥʷ ʪʘ ʧʨʦʚʝʜʝʥʥʷ çʭʦʣʦʩʪʦʛʦ ʧʦʩʪʨʽʣʫè. ʇʦ ʜʝʩʷʪʴ ʨʘʟ. 

2.2. ɼʽʩʪʘʚʘʥʥʷ ʧʽʩʪʦʣʝʪʫ ʟ ʢʦʙʫʨʠ, ʧʨʠʮʽʣʶʚʘʥʥʷ ʪʘ ʧʨʦʚʝʜʝʥʥʷ 

çʭʦʣʦʩʪʦʛʦ ʧʦʩʪʨʽʣʫè çʩʠʣʴʥʦʶ ʨʫʢʦʶè. ʇʦ ʜʝʩʷʪʴ ʨʘʟ. 

2.3. ɼʽʩʪʘʚʘʥʥʷ ʧʽʩʪʦʣʝʪʫ ʟ ʢʦʙʫʨʠ, ʧʝʨʝʢʣʘʜʘʥʥʷ ʫ çʩʣʘʙʢʫ ʨʫʢʫè, 

ʧʨʠʮʽʣʶʚʘʥʥʷ ʪʘ ʧʨʦʚʝʜʝʥʥʷ çʭʦʣʦʩʪʦʛʦ ʧʦʩʪʨʽʣʫè çʩʣʘʙʢʦʶ ʨʫʢʦʶè. ʇʦ 

ʜʝʩʷʪʴ ʨʘʟ. 

2.4. ɼʽʩʪʘʚʘʥʥʷ ʧʽʩʪʦʣʝʪʫ ʟ ʢʦʙʫʨʠ, ʧʨʠʮʽʣʶʚʘʥʥʷ, ʧʨʦʚʝʜʝʥʥʷ 

çʭʦʣʦʩʪʦʛʦ ʧʦʩʪʨʽʣʫè ʪʘ ʧʝʨʝʟʘʨʷʜʢʘ (ʟʘʤʽʥʘ) ʤʘʛʘʟʠʥʫ. ʇʦ ʜʝʩʷʪʴ ʨʘʟ. 

2.5. ɼʽʩʪʘʚʘʥʥʷ ʧʽʩʪʦʣʝʪʫ ʟ ʢʦʙʫʨʠ, ʧʨʠʮʽʣʶʚʘʥʥʷ, ʧʨʦʚʝʜʝʥʥʷ 

çʭʦʣʦʩʪʦʛʦ ʧʦʩʪʨʽʣʫè, ʫʩʫʚʘʥʥʷ çʧʨʦʙʣʝʤ ʟʽ ʟʙʨʦʻʶè. ʇʦ ʜʝʩʷʪʴ ʨʘʟ. 

ɺʠʢʦʥʘʥʥʷ ʚʧʨʘʚ ʫ ʨʫʩʽ ʽʟ çʪʨʠʢʫʪʥʠʢʦʚʦʛʦ ʣʘʙʽʨʠʥʪʫè  ʧʦ ʙʣʦʢʦʚʦ (ɯ, 

ɯɯ, ɯɯɯ ʪʘ ɯV ɹʣʦʢʠ). ɺʠʢʦʥʘʥʥʷ ʚʧʨʘʚʠ ʙʣʦʢʽʚ ɯ, ɯɯ ʪʘ ɯɯɯ ʧʦ 3 ʨʘʟʠ ʢʦʞʥʫ 

ʚʧʨʘʚʫ. ɺʠʢʦʥʘʥʥʷ ʚʧʨʘʚ ʙʣʦʢʫ ɯV ʧʦ 6 ʨʘʟʽʚ ʢʦʞʥʫ ʚʧʨʘʚʫ. 

ɯ ɹʣʦʢ ʚʧʨʘʚ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʧʝʨʝʤʽʱʝʥʥʷ ʚʧʝʨʝʜ ʙʝʟ 

ʟʙʨʦʾ (ʩʪʨʽʣʴʙʠ) ʟʦʩʝʨʝʜʞʫʶʯʠ ʚʩʶ ʫʚʘʛʫ ʥʘ ʨʦʙʦʪʽ ʥʽʛ ʪʘ ʧʝʨʝʤʽʱʝʥʥʽ 

ʢʦʨʧʫʩʫ ʪʽʣʘ ʚ ʦʜʥʽʡ ʧʣʦʱʠʥʽ (ʙʝʟ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦ ʚʝʨʪʠʢʘʣʽ): 

ɺʧʨʘʚʘ 1.1. ɺʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ: ʥʦʛʠ ʥʘ ʰʠʨʠʥʽ ʧʣʝʯʝʡ, ʤʘʩʘ ʪʽʣʘ 

ʧʝʨʝʥʦʩʠʪʴʩʷ ʥʘ ʧʝʨʝʜ, ʪʘʢʠʤ ʯʠʥʦʤ ʢʦʨʧʫʩ ʪʽʣʘ çʧʦʜʘʥʠʡ ʚʧʝʨʝʜè. ʇʦ 
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ʢʦʤʘʥʜʽ ʘʙʦ ʩʘʤʦʩʪʽʡʥʦ ʩʧʦʨʪʩʤʝʥ ʧʦʯʠʥʘʻ ʨʫʭ ʚʧʝʨʝʜ. ʇʨʠ ʮʴʦʤʫ, ʤʘʩʘ ʪʽʣʘ 

ʧʦʥʠʞʘʻʪʴʩʷ, ʢʦʣʽʥʘ ʥʽʛ ʧʨʘʢʪʠʯʥʦ ʟʚʝʜʝʥʽ ʨʘʟʦʤ (ʫʪʚʦʨʶʶʯʠ ʍ-ʧʦʜʽʙʥʠʡ 

ʚʠʛʣʷʜ ʥʽʛ). ʉʪʦʧʠ ʥʽʛ ʧʝʨʝʤʽʱʫʶʪʴʩʷ ʧʘʨʘʣʝʣʴʥʦ ʦʜʥʘ ʜʦ ʦʜʥʦʾ ʥʘ ʰʠʨʠʥʽ 

ʧʣʝʯʝʡ.  

ɺʧʨʘʚʘ 1.2. ɺʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ: ʥʦʛʠ ʥʘ ʰʠʨʠʥʽ ʧʣʝʯʝʡ, ʤʘʩʘ ʪʽʣʘ 

ʧʝʨʝʥʦʩʠʪʴʩʷ ʥʘ ʧʝʨʝʜ, ʪʘʢʠʤ ʯʠʥʦʤ ʢʦʨʧʫʩ ʪʽʣʘ çʧʦʜʘʥʠʡ ʚʧʝʨʝʜè. ʇʦ 

ʢʦʤʘʥʜʽ ʘʙʦ ʩʘʤʦʩʪʽʡʥʦ ʩʧʦʨʪʩʤʝʥ ʧʦʯʠʥʘʻ ʨʫʭ ʚʧʝʨʝʜ. ʇʨʠ ʮʴʦʤʫ, ʤʘʩʘ ʪʽʣʘ 

ʧʦʥʠʞʘʻʪʴʩʷ. ʉʪʦʧʠ ʥʽʛ ʧʝʨʝʤʽʱʫʶʪʴʩʷ ʧʦ ʦʜʥʽʡ ʣʽʥʽʾ.  

ɺʧʨʘʚʘ 1.3. ɺʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ: ʥʦʛʠ ʥʘ ʰʠʨʠʥʽ ʧʣʝʯʝʡ, ʤʘʩʘ ʪʽʣʘ 

ʧʝʨʝʥʦʩʠʪʴʩʷ ʥʘ ʧʝʨʝʜ, ʪʘʢʠʤ ʯʠʥʦʤ ʢʦʨʧʫʩ ʪʽʣʘ çʧʦʜʘʥʠʡ ʚʧʝʨʝʜè. ʇʦ 

ʢʦʤʘʥʜʽ ʘʙʦ ʩʘʤʦʩʪʽʡʥʦ ʩʧʦʨʪʩʤʝʥ ʧʦʯʠʥʘʻ ʨʫʭ ʚʧʝʨʝʜ. ʇʨʠ ʮʴʦʤʫ, ʤʘʩʘ ʪʽʣʘ 

ʧʦʥʠʞʘʻʪʴʩʷ, ʢʦʣʽʥʘ ʥʽʛ ʥʝ ʟʚʝʜʝʥʽ ʨʘʟʦʤ. ʉʪʦʧʠ ʥʽʛ ʧʝʨʝʤʽʱʫʶʪʴʩʷ ʧʽʚʢʦʣʦʤ 

(ʜʣʷ ʧʦʯʘʪʢʽʚʮʽʚ) ʘʙʦ ʧʘʨʘʣʝʣʴʥʦ ʦʜʥʘ ʜʦ ʦʜʥʦʾ ʥʘ ʰʠʨʠʥʽ ʧʣʝʯʝʡ (ʜʣʷ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʩʧʦʨʪʩʤʝʥʽʚ).  

ɯɯ ɹʣʦʢ ʚʧʨʘʚ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʠʥʦʶ 

ʚʧʝʨʝʜ ʙʝʟ ʟʙʨʦʾ (ʩʪʨʽʣʴʙʠ) ʟʦʩʝʨʝʜʞʫʶʯʠ ʚʩʶ ʫʚʘʛʫ ʥʘ ʨʦʙʦʪʽ ʥʽʛ ʪʘ 

ʧʝʨʝʤʽʱʝʥʥʽ ʢʦʨʧʫʩʫ ʪʽʣʘ ʚ ʦʜʥʽʡ ʧʣʦʱʠʥʽ (ʙʝʟ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦ ʚʝʨʪʠʢʘʣʽ): 

ɺʧʨʘʚʘ 2.1. ɺʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ: ʥʦʛʠ ʥʘ ʰʠʨʠʥʽ ʧʣʝʯʝʡ, ʤʘʩʘ ʪʽʣʘ 

ʧʝʨʝʥʦʩʠʪʴʩʷ ʥʘʟʘʜ, ʪʘʢʠʤ ʯʠʥʦʤ ʢʦʨʧʫʩ ʪʽʣʘ çʧʦʜʘʥʠʡ ʥʘʟʘʜè. ʇʦ ʢʦʤʘʥʜʽ 

ʘʙʦ ʩʘʤʦʩʪʽʡʥʦ ʩʧʦʨʪʩʤʝʥ ʧʦʯʠʥʘʻ ʨʫʭ ʩʧʠʥʦʶ ʚʧʝʨʝʜ. ʇʨʠ ʮʴʦʤʫ, ʤʘʩʘ ʪʽʣʘ 

ʧʦʥʠʞʘʻʪʴʩʷ, ʢʦʣʽʥʘ ʥʽʛ ʧʨʘʢʪʠʯʥʦ ʟʚʝʜʝʥʽ ʨʘʟʦʤ (ʫʪʚʦʨʶʶʯʠ ʍ-ʧʦʜʽʙʥʠʡ 

ʚʠʛʣʷʜ ʥʽʛ). ʉʪʦʧʠ ʥʽʛ ʧʝʨʝʤʽʱʫʶʪʴʩʷ ʧʘʨʘʣʝʣʴʥʦ ʦʜʥʘ ʜʦ ʦʜʥʦʾ ʥʘ ʰʠʨʠʥʽ 

ʧʣʝʯʝʡ.  

ɺʧʨʘʚʘ 2.2. ɺʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ: ʥʦʛʠ ʥʘ ʰʠʨʠʥʽ ʧʣʝʯʝʡ, ʤʘʩʘ ʪʽʣʘ 

ʧʝʨʝʥʦʩʠʪʴʩʷ ʥʘʟʘʜ, ʪʘʢʠʤ ʯʠʥʦʤ ʢʦʨʧʫʩ ʪʽʣʘ çʧʦʜʘʥʠʡ ʥʘʟʘʜè. ʇʦ ʢʦʤʘʥʜʽ 

ʘʙʦ ʩʘʤʦʩʪʽʡʥʦ ʩʧʦʨʪʩʤʝʥ ʧʦʯʠʥʘʻ ʨʫʭ ʩʧʠʥʦʶ ʚʧʝʨʝʜ. ʇʨʠ ʮʴʦʤʫ, ʤʘʩʘ ʪʽʣʘ 

ʧʦʥʠʞʘʻʪʴʩʷ. ʉʪʦʧʠ ʥʽʛ ʧʝʨʝʤʽʱʫʶʪʴʩʷ ʧʦ ʦʜʥʽʡ ʣʽʥʽʾ.  

ɺʧʨʘʚʘ 2.3. ɺʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ: ʥʦʛʠ ʥʘ ʰʠʨʠʥʽ ʧʣʝʯʝʡ, ʤʘʩʘ ʪʽʣʘ 

ʧʝʨʝʥʦʩʠʪʴʩʷ ʥʘʟʘʜ, ʪʘʢʠʤ ʯʠʥʦʤ ʢʦʨʧʫʩ ʪʽʣʘ çʧʦʜʘʥʠʡ ʥʘʟʘʜè. ʇʦ ʢʦʤʘʥʜʽ 

ʘʙʦ ʩʘʤʦʩʪʽʡʥʦ ʩʧʦʨʪʩʤʝʥ ʧʦʯʠʥʘʻ ʨʫʭ ʩʧʠʥʦʶ ʚʧʝʨʝʜ. ʇʨʠ ʮʴʦʤʫ, ʤʘʩʘ ʪʽʣʘ 
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ʧʦʥʠʞʘʻʪʴʩʷ, ʢʦʣʽʥʘ ʥʽʛ ʥʝ ʟʚʝʜʝʥʽ ʨʘʟʦʤ. ʉʪʦʧʠ ʥʽʛ ʧʝʨʝʤʽʱʫʶʪʴʩʷ ʧʽʚʢʦʣʦʤ 

(ʜʣʷ ʧʦʯʘʪʢʽʚʮʽʚ) ʘʙʦ ʧʘʨʘʣʝʣʴʥʦ ʦʜʥʘ ʜʦ ʦʜʥʦʾ ʥʘ ʰʠʨʠʥʽ ʧʣʝʯʝʡ (ʜʣʷ 

ʜʦʩʚʽʜʯʝʥʠʭ ʩʧʦʨʪʩʤʝʥʽʚ).  

ɯɯɯ ɹʣʦʢ ʚʧʨʘʚ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʧʝʨʝʤʽʱʝʥʥʷ ʚʧʝʨʝʜ ʪʘ 

ʧʨʦʚʝʜʝʥʥʷ ʚʣʫʯʥʠʭ ʧʦʩʪʨʽʣʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʥʘʚʯʘʣʴʥʠʡ ʧʽʩʪʦʣʝʤ çSIRTè 

(ʟ ʣʘʟʝʨʥʦʶ ʮʽʣʝʚʢʘʟʽʚʢʦʶ ʨʽʟʥʠʭ ʢʦʣʴʦʨʽʚ). ɿʦʩʝʨʝʜʞʫʶʯʠ ʚʩʶ ʫʚʘʛʫ ʥʘ 

ʧʦʻʜʥʘʥʥʽ ʧʝʨʝʤʽʱʝʥʥʷ ʢʦʨʧʫʩʫ ʪʽʣʘ ʚ ʦʜʥʽʡ ʧʣʦʱʠʥʽ (ʙʝʟ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦ 

ʚʝʨʪʠʢʘʣʽ) ʪʘ ʫʪʨʠʤʘʥʥʽ ʟʙʨʦʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʘʟʝʨʥʦʾ ʮʽʣʝʚʢʘʟʽʚʢʠ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʽʩʪʦʣʝʪʫ: 

ɺʧʨʘʚʘ 3.1. ɺʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ: ʥʦʛʠ ʥʘ ʰʠʨʠʥʽ ʧʣʝʯʝʡ, ʤʘʩʘ ʪʽʣʘ 

ʧʝʨʝʥʦʩʠʪʴʩʷ ʥʘ ʧʝʨʝʜ, ʪʘʢʠʤ ʯʠʥʦʤ ʢʦʨʧʫʩ ʪʽʣʘ çʧʦʜʘʥʠʡ ʚʧʝʨʝʜè, ʟʙʨʦʷ 

(ʥʘʚʯʘʣʴʥʠʡ ʧʽʩʪʦʣʝʪ) ʫʪʨʠʤʫʻʪʴʩʷ ʚ ʨʫʢʘʭ. ʇʦ ʢʦʤʘʥʜʽ ʘʙʦ ʩʘʤʦʩʪʽʡʥʦ 

ʩʧʦʨʪʩʤʝʥ ʧʦʯʠʥʘʻ ʨʫʭ ʚʧʝʨʝʜ, ʚʠʢʦʥʫʻ ʧʦʩʪʨʽʣ ʫ ʤʽʰʝʥʴ ʪʘ ʥʝ ʧʦʚʝʨʪʘʻ 

ʩʧʫʩʢʦʚʠʡ ʛʘʯʦʢ ʫ ʧʝʨʝʜʥʻ ʧʦʣʦʞʝʥʥʷ, ʨʫʭʘʻʪʴʩʷ ʜʘʣʽ. ʊʘʢʠʤ ʯʠʥʦʤ ʣʘʟʝʨʥʝ 

ʩʚʽʪʣʦ ʚʽʜ ʧʽʩʪʦʣʝʪʫ ʧʦʪʨʽʙʥʦ ʫʪʨʠʤʫʚʘʪʠ ʚ ʤʽʰʝʥʽ (ʚ ʦʜʥʽʡ ʪʦʯʮʽ) ʧʽʜ ʯʘʩ 

ʧʝʨʝʤʽʱʝʥʥʷ ʧʦ ʚʩʽʡ ʜʠʩʪʘʥʮʽʾ. 

ɺʧʨʘʚʘ 3.2. ɺʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ: ʥʦʛʠ ʥʘ ʰʠʨʠʥʽ ʧʣʝʯʝʡ, ʤʘʩʘ ʪʽʣʘ 

ʧʝʨʝʥʦʩʠʪʴʩʷ ʥʘ ʧʝʨʝʜ, ʪʘʢʠʤ ʯʠʥʦʤ ʢʦʨʧʫʩ ʪʽʣʘ çʧʦʜʘʥʠʡ ʚʧʝʨʝʜè, ʟʙʨʦʷ 

(ʥʘʚʯʘʣʴʥʠʡ ʧʽʩʪʦʣʝʪ) ʫʪʨʠʤʫʻʪʴʩʷ ʚ ʨʫʢʘʭ ʪʘ ʥʘʚʦʜʠʪʴʩʷ ʥʘ ʧʨʷʤʫ ʣʽʥʽʶ 

ʧʨʘʚʦʨʫʯ ʚʽʜ ʩʧʦʨʪʩʤʝʥʘ. ʇʦ ʢʦʤʘʥʜʽ ʘʙʦ ʩʘʤʦʩʪʽʡʥʦ ʩʧʦʨʪʩʤʝʥ ʧʦʯʠʥʘʻ ʨʫʭ 

ʚʧʝʨʝʜ, ʚʠʢʦʥʫʻ ʧʦʩʪʨʽʣ ʧʨʘʚʦʨʫʯ ʚʽʜ ʩʝʙʝ ʪʘ ʥʝ ʧʦʚʝʨʪʘʻ ʩʧʫʩʢʦʚʠʡ ʛʘʯʦʢ ʫ 

ʧʝʨʝʜʥʻ ʧʦʣʦʞʝʥʥʷ, ʨʫʭʘʻʪʴʩʷ ʜʘʣʽ. ʊʘʢʠʤ ʯʠʥʦʤ ʣʘʟʝʨʥʝ ʩʚʽʪʣʦ ʚʽʜ ʧʽʩʪʦʣʝʪʫ 

ʧʦʪʨʽʙʥʦ ʫʪʨʠʤʫʚʘʪʠ ʥʘ ʦʜʥʽʡ ʣʽʥʽʾ (ʣʘʟʝʨ ʨʫʭʘʻʪʴʩʷ ʧʦ ʣʽʥʽʾ ʧʘʨʘʣʝʣʴʥʦ 

ʧʦʚʝʨʭʥʽ) ʧʽʜ ʯʘʩ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦ ʚʩʽʡ ʜʠʩʪʘʥʮʽʾ. 

ɺʧʨʘʚʘ 3.3. ɺʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ: ʥʦʛʠ ʥʘ ʰʠʨʠʥʽ ʧʣʝʯʝʡ, ʤʘʩʘ ʪʽʣʘ 

ʧʝʨʝʥʦʩʠʪʴʩʷ ʥʘ ʧʝʨʝʜ, ʪʘʢʠʤ ʯʠʥʦʤ ʢʦʨʧʫʩ ʪʽʣʘ çʧʦʜʘʥʠʡ ʚʧʝʨʝʜè, ʟʙʨʦʷ 

(ʥʘʚʯʘʣʴʥʠʡ ʧʽʩʪʦʣʝʪ) ʫʪʨʠʤʫʻʪʴʩʷ ʚ ʨʫʢʘʭ ʪʘ ʥʘʚʦʜʠʪʴʩʷ ʥʘ ʧʨʷʤʫ ʣʽʥʽʶ 

ʣʽʚʦʨʫʯ ʚʽʜ ʩʧʦʨʪʩʤʝʥʘ. ʇʦ ʢʦʤʘʥʜʽ ʘʙʦ ʩʘʤʦʩʪʽʡʥʦ ʩʧʦʨʪʩʤʝʥ ʧʦʯʠʥʘʻ ʨʫʭ 

ʚʧʝʨʝʜ, ʚʠʢʦʥʫʻ ʧʦʩʪʨʽʣ ʣʽʚʦʨʫʯ ʚʽʜ ʩʝʙʝ ʪʘ ʥʝ ʧʦʚʝʨʪʘʻ ʩʧʫʩʢʦʚʠʡ ʛʘʯʦʢ ʫ 

ʧʝʨʝʜʥʻ ʧʦʣʦʞʝʥʥʷ, ʨʫʭʘʻʪʴʩʷ ʜʘʣʽ. ʊʘʢʠʤ ʯʠʥʦʤ ʣʘʟʝʨʥʝ ʩʚʽʪʣʦ ʚʽʜ ʧʽʩʪʦʣʝʪʫ 
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ʧʦʪʨʽʙʥʦ ʫʪʨʠʤʫʚʘʪʠ ʥʘ ʦʜʥʽʡ ʣʽʥʽʾ (ʣʘʟʝʨ ʨʫʭʘʻʪʴʩʷ ʧʦ ʣʽʥʽʾ ʧʘʨʘʣʝʣʴʥʦ 

ʧʦʚʝʨʭʥʽ) ʧʽʜ ʯʘʩ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦ ʚʩʽʡ ʜʠʩʪʘʥʮʽʾ. 

ɯV ɹʣʦʢ ʚʧʨʘʚ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʧʝʨʝʤʽʱʝʥʥʷ ʪʘ 

ʧʨʦʚʝʜʝʥʥʷ ʚʣʫʯʥʠʭ ʧʦʩʪʨʽʣʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʥʘʚʯʘʣʴʥʠʡ ʧʽʩʪʦʣʝʤ çSIRTè 

(ʟ ʣʘʟʝʨʥʦʶ ʮʽʣʝʚʢʘʟʽʚʢʦʶ ʨʽʟʥʠʭ ʢʦʣʴʦʨʽʚ), ʘ ʪʘʢʦʞ ʚʠʢʦʥʫʶʯʠ ʤʘʥʽʧʫʣʷʮʽʾ 

ʟʽ ʟʙʨʦʻʶ. ɿʦʩʝʨʝʜʞʫʶʯʠ ʚʩʶ ʫʚʘʛʫ ʥʘ ʧʦʻʜʥʘʥʥʽ ʧʝʨʝʤʽʱʝʥʥʷ ʢʦʨʧʫʩʫ ʪʽʣʘ ʚ 

ʦʜʥʽʡ ʧʣʦʱʠʥʽ (ʙʝʟ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦ ʚʝʨʪʠʢʘʣʽ), ʧʨʦʚʝʜʝʥʥʽ ʚʣʫʯʥʠʭ ʧʦʩʪʨʽʣʽʚ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʘʟʝʨʥʦʾ ʮʽʣʝʚʢʘʟʽʚʢʠ ʥʘʚʯʘʣʴʥʦʛʦ ʧʽʩʪʦʣʝʪʫ,  ʘ ʪʘʢʦʞ 

ʧʨʦʚʝʜʝʥʥʷ ʤʘʥʽʧʫʣʷʮʽʡ ʟʽ ʟʙʨʦʻʶ (ʜʽʩʪʘʚʘʥʥʷ ʪʘ ʧʝʨʝʟʘʨʷʜʢʘ):     

  ɺʧʨʘʚʘ 4.1. ɺʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ: ʥʦʛʠ ʥʘ ʰʠʨʠʥʽ ʧʣʝʯʝʡ, ʤʘʩʘ ʪʽʣʘ 

ʧʝʨʝʥʦʩʠʪʴʩʷ ʥʘ ʧʝʨʝʜ, ʪʘʢʠʤ ʯʠʥʦʤ ʢʦʨʧʫʩ ʪʽʣʘ çʧʦʜʘʥʠʡ ʚʧʝʨʝʜè, ʟʙʨʦʷ 

(ʥʘʚʯʘʣʴʥʠʡ ʧʽʩʪʦʣʝʪ) ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʢʦʙʫʨʽ. ʇʦ ʢʦʤʘʥʜʽ ʘʙʦ ʩʘʤʦʩʪʽʡʥʦ 

ʩʧʦʨʪʩʤʝʥ ʧʦʯʠʥʘʻ ʨʫʭ ʚʧʝʨʝʜ, ʜʽʩʪʘʻ ʟʙʨʦʶ ʟ ʢʦʙʫʨʠ, ʚʠʢʦʥʫʻ ʰʽʩʪʴ 

ʧʦʩʪʨʽʣʽʚ ʫ ʤʽʰʝʥʴ ʧʦʧʝʨʝʜʫ, ʧʨʦʚʦʜʠʪʴ ʧʝʨʝʟʘʨʷʜʢʫ (ʟʘʤʽʥʫ ʤʘʛʘʟʠʥʫ). 

ɺʠʢʦʥʫʻʪʴʩʷ ʙʝʟ ʟʫʧʠʥʢʠ ʧʽʜ ʯʘʩ ʨʫʭʫ ʚʧʝʨʝʜ ʧʦ ʚʩʽʡ ʜʠʩʪʘʥʮʽʾ. ɿʘ 

ʜʦʧʦʤʦʛʦʶ ʣʘʟʝʨʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʢʦʥʪʨʦʣʴ ʚʣʫʯʝʥʴ ʫ ʤʽʰʝʥʴ. 

ɺʧʨʘʚʘ 4.2. ɺʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ: ʥʦʛʠ ʥʘ ʰʠʨʠʥʽ ʧʣʝʯʝʡ, ʤʘʩʘ ʪʽʣʘ 

ʧʝʨʝʥʦʩʠʪʴʩʷ ʥʘ ʧʝʨʝʜ, ʪʘʢʠʤ ʯʠʥʦʤ ʢʦʨʧʫʩ ʪʽʣʘ çʧʦʜʘʥʠʡ ʚʧʝʨʝʜè, ʟʙʨʦʷ 

(ʥʘʚʯʘʣʴʥʠʡ ʧʽʩʪʦʣʝʪ) ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʢʦʙʫʨʽ. ʇʦ ʢʦʤʘʥʜʽ ʘʙʦ ʩʘʤʦʩʪʽʡʥʦ 

ʩʧʦʨʪʩʤʝʥ ʧʦʯʠʥʘʻ ʨʫʭ ʚʧʝʨʝʜ, ʜʽʩʪʘʻ ʟʙʨʦʶ ʟ ʢʦʙʫʨʠ, ʚʠʢʦʥʫʻ ʰʽʩʪʴ 

ʧʦʩʪʨʽʣʽʚ ʫ ʤʽʰʝʥʴ ʧʨʘʚʦʨʫʯ ʚʽʜ ʩʝʙʝ, ʧʨʦʚʦʜʠʪʴ ʧʝʨʝʟʘʨʷʜʢʫ (ʟʘʤʽʥʫ 

ʤʘʛʘʟʠʥʫ). ɺʠʢʦʥʫʻʪʴʩʷ ʙʝʟ ʟʫʧʠʥʢʠ ʧʽʜ ʯʘʩ ʨʫʭʫ ʚʧʝʨʝʜ ʧʦ ʚʩʽʡ ʜʠʩʪʘʥʮʽʾ. ɿʘ 

ʜʦʧʦʤʦʛʦʶ ʣʘʟʝʨʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʢʦʥʪʨʦʣʴ ʚʣʫʯʝʥʴ ʫ ʤʽʰʝʥʴ. 

ɺʧʨʘʚʘ 4.3. ɺʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ: ʥʦʛʠ ʥʘ ʰʠʨʠʥʽ ʧʣʝʯʝʡ, ʤʘʩʘ ʪʽʣʘ 

ʧʝʨʝʥʦʩʠʪʴʩʷ ʥʘ ʧʝʨʝʜ, ʪʘʢʠʤ ʯʠʥʦʤ ʢʦʨʧʫʩ ʪʽʣʘ çʧʦʜʘʥʠʡ ʚʧʝʨʝʜè, ʟʙʨʦʷ 

(ʥʘʚʯʘʣʴʥʠʡ ʧʽʩʪʦʣʝʪ) ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʢʦʙʫʨʽ. ʇʦ ʢʦʤʘʥʜʽ ʘʙʦ ʩʘʤʦʩʪʽʡʥʦ 

ʩʧʦʨʪʩʤʝʥ ʧʦʯʠʥʘʻ ʨʫʭ ʚʧʝʨʝʜ, ʜʽʩʪʘʻ ʟʙʨʦʶ ʟ ʢʦʙʫʨʠ, ʚʠʢʦʥʫʻ ʰʽʩʪʴ 

ʧʦʩʪʨʽʣʽʚ ʫ ʤʽʰʝʥʴ ʣʽʚʦʨʫʯ ʚʽʜ ʩʝʙʝ, ʧʨʦʚʦʜʠʪʴ ʧʝʨʝʟʘʨʷʜʢʫ (ʟʘʤʽʥʫ 

ʤʘʛʘʟʠʥʫ). ɺʠʢʦʥʫʻʪʴʩʷ ʙʝʟ ʟʫʧʠʥʢʠ ʧʽʜ ʯʘʩ ʨʫʭʫ ʚʧʝʨʝʜ ʧʦ ʚʩʽʡ ʜʠʩʪʘʥʮʽʾ). 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʣʘʟʝʨʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʢʦʥʪʨʦʣʴ ʚʣʫʯʝʥʴ ʫ ʤʽʰʝʥʴ. 
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ɯɯɯ. ɿʘʢʣʶʯʥʘ ʯʘʩʪʠʥʘ (10-15 ʭʚʠʣʠʥ). 

ɺʠʢʦʥʘʥʥʷ ʚʧʨʘʚ ʥʘ ʨʦʟʪʷʛʫʚʘʥʥʷ ʩʫʛʣʦʙʽʚ ʨʫʢ ʪʘ ʥʽʛ. 

ʂʦʤʧʣʝʢʩ ʚʧʨʘʚ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʧʦʨʫʰʝʥʴ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʪʦʧʠ ʫ 

ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʽ  ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ 

ʧʨʘʢʪʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʷʭ. 

ʄʦʜʝʣʴ çʪʨʝʥʫʚʘʥʥʷ ʙʝʟ ʧʘʪʨʦʥʽʚè (ʭʦʣʦʩʪʦʛʦ ʪʨʝʥʫʚʘʥʷ)  

ˉ 2, 8 ʤʽʢʨʦʮʽʢʣ 

ɯ. ʈʦʟʤʠʥʢʘ (ʧʽʜʛʦʪʦʚʯʘ ʯʘʩʪʠʥʘ - 20 ʭʚʠʣʠʥ) 

1.1. ʂʨʫʛʦʚʽ ʨʫʭʠ ʛʦʣʦʚʦʶ. ʇʦ 10 ʨʘʟʽʚ ʚ ʢʦʞʥʫ ʩʪʦʨʦʥʫ. 

1.2. ʂʨʫʛʦʚʽ ʨʫʭʠ ʨʫʢʘʤʠ ʚ ʧʣʝʯʦʚʦʤʫ ʩʫʛʣʦʙʽ. ʇʦ 10 ʨʘʟʽʚ ʫ ʢʦʞʥʫ 

ʩʪʦʨʦʥʫ ʪʘ ʧʨʦʪʠʣʝʞʥʠʭ ʥʘʧʨʷʤʢʘʭ. 

1.3. ʂʨʫʛʦʚʽ ʨʫʭʠ ʫ ʣʽʢʪʴʦʚʦʤʫ ʩʫʛʣʦʙʽ. ʇʦ 10 ʨʘʟʽʚ ʫ ʢʦʞʥʫ ʩʪʦʨʦʥʫ ʪʘ 

ʧʨʦʪʠʣʝʞʥʠʭ ʥʘʧʨʷʤʢʘʭ.  

1.4. ʂʨʫʛʦʚʽ ʨʫʭʠ ʫ ʧʨʦʤʝʥʝʚʦ - ʟʘʧôʷʩʪʢʦʚʦʤʫ ʩʫʛʣʦʙʽ. ʇʦ 10 ʨʘʟʽʚ ʫ 

ʢʦʞʥʫ ʩʪʦʨʦʥʫ ʪʘ ʧʨʦʪʠʣʝʞʥʠʭ ʥʘʧʨʷʤʢʘʭ.  

1.5. ʂʨʫʛʦʚʽ ʨʫʭʠ ʪʫʣʫʙʦʤ. ʇʦ 10 ʨʘʟʽʚ ʫ ʢʦʞʥʫ ʩʪʦʨʦʥʫ. 

1.6. ʅʘʭʠʣʠ ʪʫʣʫʙʫ. ʇʦ 10 ʨʘʟʽʚ ʫ ʧʝʨʝʜ ʥʘʟʘʜ ʪʘ ʧʨʘʚʠʡ ʽ ʣʽʚʽʡ ʙʦʢʠ. 

1.7. ʂʨʫʛʦʚʽ ʨʫʭʠ ʪʘʟʦʤ. ʇʦ 10 ʨʘʟʽʚ ʫ ʢʦʞʥʫ ʩʪʦʨʦʥʫ. 

1.8. ʂʨʫʛʦʚʽ ʨʫʭʠ ʫ ʢʦʣʽʥʥʠʭ ʩʫʛʣʦʙʘʭ. ʇʦ 10 ʨʘʟʽʚ ʫ ʢʦʞʥʫ ʩʪʦʨʦʥʫ. 

1.9. ʂʨʫʛʦʚʽ ʨʫʭʠ ʫ ʛʦʤʽʣʢʦʚʦʩʪʦʧʥʦʤʫ ʩʫʛʣʦʙʽ. ʇʦ 10 ʨʘʟʽʚ ʫ ʢʦʞʥʫ 

ʩʪʦʨʦʥʫ. 

ʂʦʤʧʣʝʢʩ ʚʧʨʘʚ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʧʦʨʫʰʝʥʴ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʪʦʧʠ ʫ 

ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ 

ʧʨʘʢʪʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʷʭ. 

ɯɯ. ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ (60 ʭʚʠʣʠʥ) 

ʇʝʨʝʚʽʨʢʘ ʟʙʨʦʾ ʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʚ ʥʽʡ ʙʦʻʧʨʠʧʘʩʽʚ. 

ɺʧʨʘʚʠ ʷʢʽ ʚʠʢʦʥʫʶʪʴʩʷ ʟʽ ʟʙʨʦʻ ʥʘ ʤʽʩʮʽ: 

2.1. ɼʽʩʪʘʚʘʥʥʷ ʧʽʩʪʦʣʝʪʫ ʟ ʢʦʙʫʨʠ, ʚʠʥʽʩ ʟʙʨʦʾ ʜʚʦʤʘ ʨʫʢʘʤʠ, 

ʧʨʠʮʽʣʶʚʘʥʥʷ ʪʘ ʧʨʦʚʝʜʝʥʥʷ çʭʦʣʦʩʪʦʛʦ ʧʦʩʪʨʽʣʫè. ʇʦ ʜʝʩʷʪʴ ʨʘʟ. 
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2.2. ɼʽʩʪʘʚʘʥʥʷ ʧʽʩʪʦʣʝʪʫ ʟ ʢʦʙʫʨʠ, ʧʨʠʮʽʣʶʚʘʥʥʷ ʪʘ ʧʨʦʚʝʜʝʥʥʷ 

çʭʦʣʦʩʪʦʛʦ ʧʦʩʪʨʽʣʫè çʩʠʣʴʥʦʶ ʨʫʢʦʶè. ʇʦ ʜʝʩʷʪʴ ʨʘʟ. 

2.3. ɼʽʩʪʘʚʘʥʥʷ ʧʽʩʪʦʣʝʪʫ ʟ ʢʦʙʫʨʠ, ʧʝʨʝʢʣʘʜʘʥʥʷ ʫ çʩʣʘʙʢʫ ʨʫʢʫè, 

ʧʨʠʮʽʣʶʚʘʥʥʷ ʪʘ ʧʨʦʚʝʜʝʥʥʷ çʭʦʣʦʩʪʦʛʦ ʧʦʩʪʨʽʣʫè çʩʣʘʙʢʦʶ ʨʫʢʦʶè. ʇʦ 

ʜʝʩʷʪʴ ʨʘʟ. 

2.4. ɼʽʩʪʘʚʘʥʥʷ ʧʽʩʪʦʣʝʪʫ ʟ ʢʦʙʫʨʠ, ʧʨʠʮʽʣʶʚʘʥʥʷ, ʧʨʦʚʝʜʝʥʥʷ 

çʭʦʣʦʩʪʦʛʦ ʧʦʩʪʨʽʣʫè ʪʘ ʧʝʨʝʟʘʨʷʜʢʘ (ʟʘʤʽʥʘ) ʤʘʛʘʟʠʥʫ. ʇʦ ʜʝʩʷʪʴ ʨʘʟ. 

2.5. ɼʽʩʪʘʚʘʥʥʷ ʧʽʩʪʦʣʝʪʫ ʟ ʢʦʙʫʨʠ, ʧʨʠʮʽʣʶʚʘʥʥʷ, ʧʨʦʚʝʜʝʥʥʷ 

çʭʦʣʦʩʪʦʛʦ ʧʦʩʪʨʽʣʫè, ʫʩʫʚʘʥʥʷ çʧʨʦʙʣʝʤ ʟʽ ʟʙʨʦʻʶè. ʇʦ ʜʝʩʷʪʴ ʨʘʟ. 

ɺʠʢʦʥʘʥʥʷ ʚʧʨʘʚ ʫ ʨʫʩʽ ʽʟ çʪʨʠʢʫʪʥʠʢʦʚʦʛʦ ʣʘʙʽʨʠʥʪʫè  ʧʦ ʙʣʦʢʦʚʦ (ɯ, 

ɯɯ, ɯɯɯ ʪʘ ɯV ɹʣʦʢʠ). ɺʠʢʦʥʘʥʥʷ ʚʧʨʘʚʠ ʙʣʦʢʽʚ ɯ, ɯɯ, ɯɯɯ ʪʘ ɯV ʧʦ 1 ʨʘʟʠ ʢʦʞʥʫ 

ʚʧʨʘʚʫ. ɺʠʢʦʥʘʥʥʷ ʚʧʨʘʚ ʙʣʦʢʫ V ʪʘ Vɯ ʧʦ 6 ʨʘʟʽʚ ʢʦʞʥʫ ʚʧʨʘʚʫ. 

ɯ ɹʣʦʢ ʚʧʨʘʚ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʧʝʨʝʤʽʱʝʥʥʷ ʚʧʝʨʝʜ ʙʝʟ 

ʟʙʨʦʾ (ʩʪʨʽʣʴʙʠ) ʟʦʩʝʨʝʜʞʫʶʯʠ ʚʩʶ ʫʚʘʛʫ ʥʘ ʨʦʙʦʪʽ ʥʽʛ ʪʘ ʧʝʨʝʤʽʱʝʥʥʽ 

ʢʦʨʧʫʩʫ ʪʽʣʘ ʚ ʦʜʥʽʡ ʧʣʦʱʠʥʽ (ʙʝʟ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦ ʚʝʨʪʠʢʘʣʽ): 

ɺʧʨʘʚʘ 1.1. ɺʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ: ʥʦʛʠ ʥʘ ʰʠʨʠʥʽ ʧʣʝʯʝʡ, ʤʘʩʘ ʪʽʣʘ 

ʧʝʨʝʥʦʩʠʪʴʩʷ ʥʘ ʧʝʨʝʜ, ʪʘʢʠʤ ʯʠʥʦʤ ʢʦʨʧʫʩ ʪʽʣʘ çʧʦʜʘʥʠʡ ʚʧʝʨʝʜè. ʇʦ 

ʢʦʤʘʥʜʽ ʘʙʦ ʩʘʤʦʩʪʽʡʥʦ ʩʧʦʨʪʩʤʝʥ ʧʦʯʠʥʘʻ ʨʫʭ ʚʧʝʨʝʜ. ʇʨʠ ʮʴʦʤʫ, ʤʘʩʘ ʪʽʣʘ 

ʧʦʥʠʞʘʻʪʴʩʷ, ʢʦʣʽʥʘ ʥʽʛ ʧʨʘʢʪʠʯʥʦ ʟʚʝʜʝʥʽ ʨʘʟʦʤ (ʫʪʚʦʨʶʶʯʠ ʍ-ʧʦʜʽʙʥʠʡ 

ʚʠʛʣʷʜ ʥʽʛ). ʉʪʦʧʠ ʥʽʛ ʧʝʨʝʤʽʱʫʶʪʴʩʷ ʧʘʨʘʣʝʣʴʥʦ ʦʜʥʘ ʜʦ ʦʜʥʦʾ ʥʘ ʰʠʨʠʥʽ 

ʧʣʝʯʝʡ.  

ɺʧʨʘʚʘ 1.2. ɺʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ: ʥʦʛʠ ʥʘ ʰʠʨʠʥʽ ʧʣʝʯʝʡ, ʤʘʩʘ ʪʽʣʘ 

ʧʝʨʝʥʦʩʠʪʴʩʷ ʥʘ ʧʝʨʝʜ, ʪʘʢʠʤ ʯʠʥʦʤ ʢʦʨʧʫʩ ʪʽʣʘ çʧʦʜʘʥʠʡ ʚʧʝʨʝʜè. ʇʦ 

ʢʦʤʘʥʜʽ ʘʙʦ ʩʘʤʦʩʪʽʡʥʦ ʩʧʦʨʪʩʤʝʥ ʧʦʯʠʥʘʻ ʨʫʭ ʚʧʝʨʝʜ. ʇʨʠ ʮʴʦʤʫ, ʤʘʩʘ ʪʽʣʘ 

ʧʦʥʠʞʘʻʪʴʩʷ. ʉʪʦʧʠ ʥʽʛ ʧʝʨʝʤʽʱʫʶʪʴʩʷ ʧʦ ʦʜʥʽʡ ʣʽʥʽʾ.  

ɺʧʨʘʚʘ 1.3. ɺʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ: ʥʦʛʠ ʥʘ ʰʠʨʠʥʽ ʧʣʝʯʝʡ, ʤʘʩʘ ʪʽʣʘ 

ʧʝʨʝʥʦʩʠʪʴʩʷ ʥʘ ʧʝʨʝʜ, ʪʘʢʠʤ ʯʠʥʦʤ ʢʦʨʧʫʩ ʪʽʣʘ çʧʦʜʘʥʠʡ ʚʧʝʨʝʜè. ʇʦ 

ʢʦʤʘʥʜʽ ʘʙʦ ʩʘʤʦʩʪʽʡʥʦ ʩʧʦʨʪʩʤʝʥ ʧʦʯʠʥʘʻ ʨʫʭ ʚʧʝʨʝʜ. ʇʨʠ ʮʴʦʤʫ, ʤʘʩʘ ʪʽʣʘ 

ʧʦʥʠʞʘʻʪʴʩʷ, ʢʦʣʽʥʘ ʥʽʛ ʥʝ ʟʚʝʜʝʥʽ ʨʘʟʦʤ. ʉʪʦʧʠ ʥʽʛ ʧʝʨʝʤʽʱʫʶʪʴʩʷ ʧʽʚʢʦʣʦʤ 
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(ʜʣʷ ʧʦʯʘʪʢʽʚʮʽʚ) ʘʙʦ ʧʘʨʘʣʝʣʴʥʦ ʦʜʥʘ ʜʦ ʦʜʥʦʾ ʥʘ ʰʠʨʠʥʽ ʧʣʝʯʝʡ (ʜʣʷ 

ʜʦʩʚʽʜʯʝʥʠʭ ʩʧʦʨʪʩʤʝʥʽʚ).  

ɯɯ ɹʣʦʢ ʚʧʨʘʚ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʠʥʦʶ 

ʚʧʝʨʝʜ ʙʝʟ ʟʙʨʦʾ (ʩʪʨʽʣʴʙʠ) ʟʦʩʝʨʝʜʞʫʶʯʠ ʚʩʶ ʫʚʘʛʫ ʥʘ ʨʦʙʦʪʽ ʥʽʛ ʪʘ 

ʧʝʨʝʤʽʱʝʥʥʽ ʢʦʨʧʫʩʫ ʪʽʣʘ ʚ ʦʜʥʽʡ ʧʣʦʱʠʥʽ (ʙʝʟ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦ ʚʝʨʪʠʢʘʣʽ): 

ɺʧʨʘʚʘ 2.1. ɺʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ: ʥʦʛʠ ʥʘ ʰʠʨʠʥʽ ʧʣʝʯʝʡ, ʤʘʩʘ ʪʽʣʘ 

ʧʝʨʝʥʦʩʠʪʴʩʷ ʥʘʟʘʜ, ʪʘʢʠʤ ʯʠʥʦʤ ʢʦʨʧʫʩ ʪʽʣʘ çʧʦʜʘʥʠʡ ʥʘʟʘʜè. ʇʦ ʢʦʤʘʥʜʽ 

ʘʙʦ ʩʘʤʦʩʪʽʡʥʦ ʩʧʦʨʪʩʤʝʥ ʧʦʯʠʥʘʻ ʨʫʭ ʩʧʠʥʦʶ ʚʧʝʨʝʜ. ʇʨʠ ʮʴʦʤʫ, ʤʘʩʘ ʪʽʣʘ 

ʧʦʥʠʞʘʻʪʴʩʷ, ʢʦʣʽʥʘ ʥʽʛ ʧʨʘʢʪʠʯʥʦ ʟʚʝʜʝʥʽ ʨʘʟʦʤ (ʫʪʚʦʨʶʶʯʠ ʍ-ʧʦʜʽʙʥʠʡ 

ʚʠʛʣʷʜ ʥʽʛ). ʉʪʦʧʠ ʥʽʛ ʧʝʨʝʤʽʱʫʶʪʴʩʷ ʧʘʨʘʣʝʣʴʥʦ ʦʜʥʘ ʜʦ ʦʜʥʦʾ ʥʘ ʰʠʨʠʥʽ 

ʧʣʝʯʝʡ.  

ɺʧʨʘʚʘ 2.2. ɺʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ: ʥʦʛʠ ʥʘ ʰʠʨʠʥʽ ʧʣʝʯʝʡ, ʤʘʩʘ ʪʽʣʘ 

ʧʝʨʝʥʦʩʠʪʴʩʷ ʥʘʟʘʜ, ʪʘʢʠʤ ʯʠʥʦʤ ʢʦʨʧʫʩ ʪʽʣʘ çʧʦʜʘʥʠʡ ʥʘʟʘʜè. ʇʦ ʢʦʤʘʥʜʽ 

ʘʙʦ ʩʘʤʦʩʪʽʡʥʦ ʩʧʦʨʪʩʤʝʥ ʧʦʯʠʥʘʻ ʨʫʭ ʩʧʠʥʦʶ ʚʧʝʨʝʜ. ʇʨʠ ʮʴʦʤʫ, ʤʘʩʘ ʪʽʣʘ 

ʧʦʥʠʞʘʻʪʴʩʷ. ʉʪʦʧʠ ʥʽʛ ʧʝʨʝʤʽʱʫʶʪʴʩʷ ʧʦ ʦʜʥʽʡ ʣʽʥʽʾ.  

ɺʧʨʘʚʘ 2.3. ɺʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ: ʥʦʛʠ ʥʘ ʰʠʨʠʥʽ ʧʣʝʯʝʡ, ʤʘʩʘ ʪʽʣʘ 

ʧʝʨʝʥʦʩʠʪʴʩʷ ʥʘʟʘʜ, ʪʘʢʠʤ ʯʠʥʦʤ ʢʦʨʧʫʩ ʪʽʣʘ çʧʦʜʘʥʠʡ ʥʘʟʘʜè. ʇʦ ʢʦʤʘʥʜʽ 

ʘʙʦ ʩʘʤʦʩʪʽʡʥʦ ʩʧʦʨʪʩʤʝʥ ʧʦʯʠʥʘʻ ʨʫʭ ʩʧʠʥʦʶ ʚʧʝʨʝʜ. ʇʨʠ ʮʴʦʤʫ, ʤʘʩʘ ʪʽʣʘ 

ʧʦʥʠʞʘʻʪʴʩʷ, ʢʦʣʽʥʘ ʥʽʛ ʥʝ ʟʚʝʜʝʥʽ ʨʘʟʦʤ. ʉʪʦʧʠ ʥʽʛ ʧʝʨʝʤʽʱʫʶʪʴʩʷ ʧʽʚʢʦʣʦʤ 

(ʜʣʷ ʧʦʯʘʪʢʽʚʮʽʚ) ʘʙʦ ʧʘʨʘʣʝʣʴʥʦ ʦʜʥʘ ʜʦ ʦʜʥʦʾ ʥʘ ʰʠʨʠʥʽ ʧʣʝʯʝʡ (ʜʣʷ 

ʜʦʩʚʽʜʯʝʥʠʭ ʩʧʦʨʪʩʤʝʥʽʚ).  

ɯɯɯ ɹʣʦʢ ʚʧʨʘʚ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʧʝʨʝʤʽʱʝʥʥʷ ʚʧʝʨʝʜ ʪʘ 

ʧʨʦʚʝʜʝʥʥʷ ʚʣʫʯʥʠʭ ʧʦʩʪʨʽʣʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʥʘʚʯʘʣʴʥʠʡ ʧʽʩʪʦʣʝʤ çSIRTè 

(ʟ ʣʘʟʝʨʥʦʶ ʮʽʣʝʚʢʘʟʽʚʢʦʶ ʨʽʟʥʠʭ ʢʦʣʴʦʨʽʚ). ɿʦʩʝʨʝʜʞʫʶʯʠ ʚʩʶ ʫʚʘʛʫ ʥʘ 

ʧʦʻʜʥʘʥʥʽ ʧʝʨʝʤʽʱʝʥʥʷ ʢʦʨʧʫʩʫ ʪʽʣʘ ʚ ʦʜʥʽʡ ʧʣʦʱʠʥʽ (ʙʝʟ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦ 

ʚʝʨʪʠʢʘʣʽ) ʪʘ ʫʪʨʠʤʘʥʥʽ ʟʙʨʦʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʘʟʝʨʥʦʾ ʮʽʣʝʚʢʘʟʽʚʢʠ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʽʩʪʦʣʝʪʫ: 

ɺʧʨʘʚʘ 3.1. ɺʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ: ʥʦʛʠ ʥʘ ʰʠʨʠʥʽ ʧʣʝʯʝʡ, ʤʘʩʘ ʪʽʣʘ 

ʧʝʨʝʥʦʩʠʪʴʩʷ ʥʘ ʧʝʨʝʜ, ʪʘʢʠʤ ʯʠʥʦʤ ʢʦʨʧʫʩ ʪʽʣʘ çʧʦʜʘʥʠʡ ʚʧʝʨʝʜè, ʟʙʨʦʷ 

(ʥʘʚʯʘʣʴʥʠʡ ʧʽʩʪʦʣʝʪ) ʫʪʨʠʤʫʻʪʴʩʷ ʚ ʨʫʢʘʭ. ʇʦ ʢʦʤʘʥʜʽ ʘʙʦ ʩʘʤʦʩʪʽʡʥʦ 
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ʩʧʦʨʪʩʤʝʥ ʧʦʯʠʥʘʻ ʨʫʭ ʚʧʝʨʝʜ, ʚʠʢʦʥʫʻ ʧʦʩʪʨʽʣ ʫ ʤʽʰʝʥʴ ʪʘ ʥʝ ʧʦʚʝʨʪʘʻ 

ʩʧʫʩʢʦʚʠʡ ʛʘʯʦʢ ʫ ʧʝʨʝʜʥʻ ʧʦʣʦʞʝʥʥʷ, ʨʫʭʘʻʪʴʩʷ ʜʘʣʽ. ʊʘʢʠʤ ʯʠʥʦʤ ʣʘʟʝʨʥʝ 

ʩʚʽʪʣʦ ʚʽʜ ʧʽʩʪʦʣʝʪʫ ʧʦʪʨʽʙʥʦ ʫʪʨʠʤʫʚʘʪʠ ʚ ʤʽʰʝʥʽ (ʚ ʦʜʥʽʡ ʪʦʯʮʽ) ʧʽʜ ʯʘʩ 

ʧʝʨʝʤʽʱʝʥʥʷ ʧʦ ʚʩʽʡ ʜʠʩʪʘʥʮʽʾ. 

ɺʧʨʘʚʘ 3.2. ɺʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ: ʥʦʛʠ ʥʘ ʰʠʨʠʥʽ ʧʣʝʯʝʡ, ʤʘʩʘ ʪʽʣʘ 

ʧʝʨʝʥʦʩʠʪʴʩʷ ʥʘ ʧʝʨʝʜ, ʪʘʢʠʤ ʯʠʥʦʤ ʢʦʨʧʫʩ ʪʽʣʘ çʧʦʜʘʥʠʡ ʚʧʝʨʝʜè, ʟʙʨʦʷ 

(ʥʘʚʯʘʣʴʥʠʡ ʧʽʩʪʦʣʝʪ) ʫʪʨʠʤʫʻʪʴʩʷ ʚ ʨʫʢʘʭ ʪʘ ʥʘʚʦʜʠʪʴʩʷ ʥʘ ʧʨʷʤʫ ʣʽʥʽʶ 

ʧʨʘʚʦʨʫʯ ʚʽʜ ʩʧʦʨʪʩʤʝʥʘ. ʇʦ ʢʦʤʘʥʜʽ ʘʙʦ ʩʘʤʦʩʪʽʡʥʦ ʩʧʦʨʪʩʤʝʥ ʧʦʯʠʥʘʻ ʨʫʭ 

ʚʧʝʨʝʜ, ʚʠʢʦʥʫʻ ʧʦʩʪʨʽʣ ʧʨʘʚʦʨʫʯ ʚʽʜ ʩʝʙʝ ʪʘ ʥʝ ʧʦʚʝʨʪʘʻ ʩʧʫʩʢʦʚʠʡ ʛʘʯʦʢ ʫ 

ʧʝʨʝʜʥʻ ʧʦʣʦʞʝʥʥʷ, ʨʫʭʘʻʪʴʩʷ ʜʘʣʽ. ʊʘʢʠʤ ʯʠʥʦʤ ʣʘʟʝʨʥʝ ʩʚʽʪʣʦ ʚʽʜ ʧʽʩʪʦʣʝʪʫ 

ʧʦʪʨʽʙʥʦ ʫʪʨʠʤʫʚʘʪʠ ʥʘ ʦʜʥʽʡ ʣʽʥʽʾ (ʣʘʟʝʨ ʨʫʭʘʻʪʴʩʷ ʧʦ ʣʽʥʽʾ ʧʘʨʘʣʝʣʴʥʦ 

ʧʦʚʝʨʭʥʽ) ʧʽʜ ʯʘʩ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦ ʚʩʽʡ ʜʠʩʪʘʥʮʽʾ. 

ɺʧʨʘʚʘ 3.3. ɺʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ: ʥʦʛʠ ʥʘ ʰʠʨʠʥʽ ʧʣʝʯʝʡ, ʤʘʩʘ ʪʽʣʘ 

ʧʝʨʝʥʦʩʠʪʴʩʷ ʥʘ ʧʝʨʝʜ, ʪʘʢʠʤ ʯʠʥʦʤ ʢʦʨʧʫʩ ʪʽʣʘ çʧʦʜʘʥʠʡ ʚʧʝʨʝʜè, ʟʙʨʦʷ 

(ʥʘʚʯʘʣʴʥʠʡ ʧʽʩʪʦʣʝʪ) ʫʪʨʠʤʫʻʪʴʩʷ ʚ ʨʫʢʘʭ ʪʘ ʥʘʚʦʜʠʪʴʩʷ ʥʘ ʧʨʷʤʫ ʣʽʥʽʶ 

ʣʽʚʦʨʫʯ ʚʽʜ ʩʧʦʨʪʩʤʝʥʘ. ʇʦ ʢʦʤʘʥʜʽ ʘʙʦ ʩʘʤʦʩʪʽʡʥʦ ʩʧʦʨʪʩʤʝʥ ʧʦʯʠʥʘʻ ʨʫʭ 

ʚʧʝʨʝʜ, ʚʠʢʦʥʫʻ ʧʦʩʪʨʽʣ ʣʽʚʦʨʫʯ ʚʽʜ ʩʝʙʝ ʪʘ ʥʝ ʧʦʚʝʨʪʘʻ ʩʧʫʩʢʦʚʠʡ ʛʘʯʦʢ ʫ 

ʧʝʨʝʜʥʻ ʧʦʣʦʞʝʥʥʷ, ʨʫʭʘʻʪʴʩʷ ʜʘʣʽ. ʊʘʢʠʤ ʯʠʥʦʤ ʣʘʟʝʨʥʝ ʩʚʽʪʣʦ ʚʽʜ ʧʽʩʪʦʣʝʪʫ 

ʧʦʪʨʽʙʥʦ ʫʪʨʠʤʫʚʘʪʠ ʥʘ ʦʜʥʽʡ ʣʽʥʽʾ (ʣʘʟʝʨ ʨʫʭʘʻʪʴʩʷ ʧʦ ʣʽʥʽʾ ʧʘʨʘʣʝʣʴʥʦ 

ʧʦʚʝʨʭʥʽ) ʧʽʜ ʯʘʩ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦ ʚʩʽʡ ʜʠʩʪʘʥʮʽʾ. 

ɯV ɹʣʦʢ ʚʧʨʘʚ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʧʝʨʝʤʽʱʝʥʥʷ ʪʘ 

ʧʨʦʚʝʜʝʥʥʷ ʚʣʫʯʥʠʭ ʧʦʩʪʨʽʣʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʥʘʚʯʘʣʴʥʠʡ ʧʽʩʪʦʣʝʤ çSIRTè 

(ʟ ʣʘʟʝʨʥʦʶ ʮʽʣʝʚʢʘʟʽʚʢʦʶ ʨʽʟʥʠʭ ʢʦʣʴʦʨʽʚ), ʘ ʪʘʢʦʞ ʚʠʢʦʥʫʶʯʠ ʤʘʥʽʧʫʣʷʮʽʾ 

ʟʽ ʟʙʨʦʻʶ. ɿʦʩʝʨʝʜʞʫʶʯʠ ʚʩʶ ʫʚʘʛʫ ʥʘ ʧʦʻʜʥʘʥʥʽ ʧʝʨʝʤʽʱʝʥʥʷ ʢʦʨʧʫʩʫ ʪʽʣʘ ʚ 

ʦʜʥʽʡ ʧʣʦʱʠʥʽ (ʙʝʟ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦ ʚʝʨʪʠʢʘʣʽ), ʧʨʦʚʝʜʝʥʥʽ ʚʣʫʯʥʠʭ ʧʦʩʪʨʽʣʽʚ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʘʟʝʨʥʦʾ ʮʽʣʝʚʢʘʟʽʚʢʠ ʥʘʚʯʘʣʴʥʦʛʦ ʧʽʩʪʦʣʝʪʫ,  ʘ ʪʘʢʦʞ 

ʧʨʦʚʝʜʝʥʥʷ ʤʘʥʽʧʫʣʷʮʽʡ ʟʽ ʟʙʨʦʻʶ (ʜʽʩʪʘʚʘʥʥʷ ʪʘ ʧʝʨʝʟʘʨʷʜʢʘ):     

  ɺʧʨʘʚʘ 4.1. ɺʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ: ʥʦʛʠ ʥʘ ʰʠʨʠʥʽ ʧʣʝʯʝʡ, ʤʘʩʘ ʪʽʣʘ 

ʧʝʨʝʥʦʩʠʪʴʩʷ ʥʘ ʧʝʨʝʜ, ʪʘʢʠʤ ʯʠʥʦʤ ʢʦʨʧʫʩ ʪʽʣʘ çʧʦʜʘʥʠʡ ʚʧʝʨʝʜè, ʟʙʨʦʷ 

(ʥʘʚʯʘʣʴʥʠʡ ʧʽʩʪʦʣʝʪ) ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʢʦʙʫʨʽ. ʇʦ ʢʦʤʘʥʜʽ ʘʙʦ ʩʘʤʦʩʪʽʡʥʦ 
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ʩʧʦʨʪʩʤʝʥ ʧʦʯʠʥʘʻ ʨʫʭ ʚʧʝʨʝʜ, ʜʽʩʪʘʻ ʟʙʨʦʶ ʟ ʢʦʙʫʨʠ, ʚʠʢʦʥʫʻ ʰʽʩʪʴ 

ʧʦʩʪʨʽʣʽʚ ʫ ʤʽʰʝʥʴ ʧʦʧʝʨʝʜʫ, ʧʨʦʚʦʜʠʪʴ ʧʝʨʝʟʘʨʷʜʢʫ (ʟʘʤʽʥʫ ʤʘʛʘʟʠʥʫ). 

ɺʠʢʦʥʫʻʪʴʩʷ ʙʝʟ ʟʫʧʠʥʢʠ ʧʽʜ ʯʘʩ ʨʫʭʫ ʚʧʝʨʝʜ ʧʦ ʚʩʽʡ ʜʠʩʪʘʥʮʽʾ. ɿʘ 

ʜʦʧʦʤʦʛʦʶ ʣʘʟʝʨʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʢʦʥʪʨʦʣʴ ʚʣʫʯʝʥʴ ʫ ʤʽʰʝʥʴ. 

ɺʧʨʘʚʘ 4.2. ɺʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ: ʥʦʛʠ ʥʘ ʰʠʨʠʥʽ ʧʣʝʯʝʡ, ʤʘʩʘ ʪʽʣʘ 

ʧʝʨʝʥʦʩʠʪʴʩʷ ʥʘ ʧʝʨʝʜ, ʪʘʢʠʤ ʯʠʥʦʤ ʢʦʨʧʫʩ ʪʽʣʘ çʧʦʜʘʥʠʡ ʚʧʝʨʝʜè, ʟʙʨʦʷ 

(ʥʘʚʯʘʣʴʥʠʡ ʧʽʩʪʦʣʝʪ) ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʢʦʙʫʨʽ. ʇʦ ʢʦʤʘʥʜʽ ʘʙʦ ʩʘʤʦʩʪʽʡʥʦ 

ʩʧʦʨʪʩʤʝʥ ʧʦʯʠʥʘʻ ʨʫʭ ʚʧʝʨʝʜ, ʜʽʩʪʘʻ ʟʙʨʦʶ ʟ ʢʦʙʫʨʠ, ʚʠʢʦʥʫʻ ʰʽʩʪʴ 

ʧʦʩʪʨʽʣʽʚ ʫ ʤʽʰʝʥʴ ʧʨʘʚʦʨʫʯ ʚʽʜ ʩʝʙʝ, ʧʨʦʚʦʜʠʪʴ ʧʝʨʝʟʘʨʷʜʢʫ (ʟʘʤʽʥʫ 

ʤʘʛʘʟʠʥʫ). ɺʠʢʦʥʫʻʪʴʩʷ ʙʝʟ ʟʫʧʠʥʢʠ ʧʽʜ ʯʘʩ ʨʫʭʫ ʚʧʝʨʝʜ ʧʦ ʚʩʽʡ ʜʠʩʪʘʥʮʽʾ. ɿʘ 

ʜʦʧʦʤʦʛʦʶ ʣʘʟʝʨʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʢʦʥʪʨʦʣʴ ʚʣʫʯʝʥʴ ʫ ʤʽʰʝʥʴ. 

ɺʧʨʘʚʘ 4.3. ɺʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ: ʥʦʛʠ ʥʘ ʰʠʨʠʥʽ ʧʣʝʯʝʡ, ʤʘʩʘ ʪʽʣʘ 

ʧʝʨʝʥʦʩʠʪʴʩʷ ʥʘ ʧʝʨʝʜ, ʪʘʢʠʤ ʯʠʥʦʤ ʢʦʨʧʫʩ ʪʽʣʘ çʧʦʜʘʥʠʡ ʚʧʝʨʝʜè, ʟʙʨʦʷ 

(ʥʘʚʯʘʣʴʥʠʡ ʧʽʩʪʦʣʝʪ) ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʢʦʙʫʨʽ. ʇʦ ʢʦʤʘʥʜʽ ʘʙʦ ʩʘʤʦʩʪʽʡʥʦ 

ʩʧʦʨʪʩʤʝʥ ʧʦʯʠʥʘʻ ʨʫʭ ʚʧʝʨʝʜ, ʜʽʩʪʘʻ ʟʙʨʦʶ ʟ ʢʦʙʫʨʠ, ʚʠʢʦʥʫʻ ʰʽʩʪʴ 

ʧʦʩʪʨʽʣʽʚ ʫ ʤʽʰʝʥʴ ʣʽʚʦʨʫʯ ʚʽʜ ʩʝʙʝ, ʧʨʦʚʦʜʠʪʴ ʧʝʨʝʟʘʨʷʜʢʫ (ʟʘʤʽʥʫ 

ʤʘʛʘʟʠʥʫ). ɺʠʢʦʥʫʻʪʴʩʷ ʙʝʟ ʟʫʧʠʥʢʠ ʧʽʜ ʯʘʩ ʨʫʭʫ ʚʧʝʨʝʜ ʧʦ ʚʩʽʡ ʜʠʩʪʘʥʮʽʾ). 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʣʘʟʝʨʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʢʦʥʪʨʦʣʴ ʚʣʫʯʝʥʴ ʫ ʤʽʰʝʥʴ. 

V ɹʣʦʢ ʚʧʨʘʚ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʧʝʨʝʤʽʱʝʥʥʷ ʪʘ 

ʧʨʦʚʝʜʝʥʥʷ ʚʣʫʯʥʠʭ ʧʦʩʪʨʽʣʽʚ ʚ ʨʽʟʥʽ ʤʽʰʝʥʽ (ʧʝʨʝʥʦʩ ʚʦʛʥʶ), 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʥʘʚʯʘʣʴʥʠʡ ʧʽʩʪʦʣʝʤ çSIRTè (ʟ ʣʘʟʝʨʥʦʶ ʮʽʣʝʚʢʘʟʽʚʢʦʶ 

ʨʽʟʥʠʭ ʢʦʣʴʦʨʽʚ), ʘ ʪʘʢʦʞ ʚʠʢʦʥʫʶʯʠ ʤʘʥʽʧʫʣʷʮʽʾ ʟʽ ʟʙʨʦʻʶ. ɿʦʩʝʨʝʜʞʫʶʯʠ 

ʚʩʶ ʫʚʘʛʫ ʥʘ ʧʦʻʜʥʘʥʥʽ ʧʝʨʝʤʽʱʝʥʥʷ ʢʦʨʧʫʩʫ ʪʽʣʘ ʚ ʦʜʥʽʡ ʧʣʦʱʠʥʽ (ʙʝʟ 

ʧʝʨʝʤʽʱʝʥʥʷ ʧʦ ʚʝʨʪʠʢʘʣʽ), ʧʨʦʚʝʜʝʥʥʽ ʚʣʫʯʥʠʭ ʧʦʩʪʨʽʣʽʚ ʫ ʨʽʟʥʽ ʤʽʰʝʥʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʣʘʟʝʨʥʦʾ ʮʽʣʝʚʢʘʟʽʚʢʠ ʥʘʚʯʘʣʴʥʦʛʦ ʧʽʩʪʦʣʝʪʫ,  ʘ ʪʘʢʦʞ ʧʨʦʚʝʜʝʥʥʷ 

ʤʘʥʽʧʫʣʷʮʽʡ ʟʽ ʟʙʨʦʻʶ (ʜʽʩʪʘʚʘʥʥʷ ʪʘ ʧʝʨʝʟʘʨʷʜʢʘ):     

  ɺʧʨʘʚʘ 5.1. ɺʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ: ʥʦʛʠ ʥʘ ʰʠʨʠʥʽ ʧʣʝʯʝʡ, ʤʘʩʘ ʪʽʣʘ 

ʧʝʨʝʥʦʩʠʪʴʩʷ ʥʘ ʧʝʨʝʜ, ʪʘʢʠʤ ʯʠʥʦʤ ʢʦʨʧʫʩ ʪʽʣʘ çʧʦʜʘʥʠʡ ʚʧʝʨʝʜè, ʟʙʨʦʷ 

(ʥʘʚʯʘʣʴʥʠʡ ʧʽʩʪʦʣʝʪ) ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʢʦʙʫʨʽ. ʇʦ ʢʦʤʘʥʜʽ ʘʙʦ ʩʘʤʦʩʪʽʡʥʦ 

ʩʧʦʨʪʩʤʝʥ ʧʦʯʠʥʘʻ ʨʫʭ ʚʧʝʨʝʜ, ʜʽʩʪʘʻ ʟʙʨʦʶ ʟ ʢʦʙʫʨʠ, ʚʠʢʦʥʫʻ ʧʦ ʜʚʘ 
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ʧʦʩʪʨʽʣʠ ʫ  ʪʨʠ ʤʽʰʝʥʽ ʧʦʧʝʨʝʜʫ, ʧʨʦʚʦʜʠʪʴ ʧʝʨʝʟʘʨʷʜʢʫ (ʟʘʤʽʥʫ ʤʘʛʘʟʠʥʫ), ʘ 

ʪʘʢʦʞ ʱʝ ʧʦ ʜʚʘ ʧʦʩʪʨʽʣʠ ʫ ʪʽ ʞ ʩʘʤʽ ʤʽʰʝʥʽ ʪʘ ʧʝʨʝʟʘʨʷʜʢʫ (ʚʠʢʦʥʫʻʪʴʩʷ ʙʝʟ 

ʟʫʧʠʥʢʠ ʧʽʜ ʯʘʩ ʨʫʭʫ ʚʧʝʨʝʜ ʧʦ ʚʩʽʡ ʜʠʩʪʘʥʮʽʾ). ɿʘ ʜʦʧʦʤʦʛʦʶ ʣʘʟʝʨʘ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʢʦʥʪʨʦʣʴ ʚʣʫʯʝʥʴ ʫ ʤʽʰʝʥʴ. 

ɺʧʨʘʚʘ 5.2. ɺʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ: ʥʦʛʠ ʥʘ ʰʠʨʠʥʽ ʧʣʝʯʝʡ, ʤʘʩʘ ʪʽʣʘ 

ʧʝʨʝʥʦʩʠʪʴʩʷ ʥʘ ʧʝʨʝʜ, ʪʘʢʠʤ ʯʠʥʦʤ ʢʦʨʧʫʩ ʪʽʣʘ çʧʦʜʘʥʠʡ ʚʧʝʨʝʜè, ʟʙʨʦʷ 

(ʥʘʚʯʘʣʴʥʠʡ ʧʽʩʪʦʣʝʪ) ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʢʦʙʫʨʽ. ʇʦ ʢʦʤʘʥʜʽ ʘʙʦ ʩʘʤʦʩʪʽʡʥʦ 

ʩʧʦʨʪʩʤʝʥ ʧʦʯʠʥʘʻ ʨʫʭ ʚʧʝʨʝʜ, ʜʽʩʪʘʻ ʟʙʨʦʶ ʟ ʢʦʙʫʨʠ, ʚʠʢʦʥʫʻ ʧʦ ʜʚʘ 

ʧʦʩʪʨʽʣʠ ʫ ʪʨʠ ʤʽʰʝʥʽ ʧʨʘʚʦʨʫʯ ʚʽʜ ʩʝʙʝ, ʧʨʦʚʦʜʠʪʴ ʧʝʨʝʟʘʨʷʜʢʫ (ʟʘʤʽʥʫ 

ʤʘʛʘʟʠʥʫ), ʘ ʪʘʢʦʞ ʧʦ ʜʚʘ ʧʦʩʪʨʽʣʠ ʫ ʪʽ ʞ ʩʘʤʽ ʤʽʰʝʥʽ ʪʘ ʧʝʨʝʟʘʨʷʜʢʫ 

(ʚʠʢʦʥʫʻʪʴʩʷ ʙʝʟ ʟʫʧʠʥʢʠ ʧʽʜ ʯʘʩ ʨʫʭʫ ʚʧʝʨʝʜ ʧʦ ʚʩʽʡ ʜʠʩʪʘʥʮʽʾ). ɿʘ 

ʜʦʧʦʤʦʛʦʶ ʣʘʟʝʨʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʢʦʥʪʨʦʣʴ ʚʣʫʯʝʥʴ ʫ ʤʽʰʝʥʴ. 

ɺʧʨʘʚʘ 5.3. ɺʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ: ʥʦʛʠ ʥʘ ʰʠʨʠʥʽ ʧʣʝʯʝʡ, ʤʘʩʘ ʪʽʣʘ 

ʧʝʨʝʥʦʩʠʪʴʩʷ ʥʘ ʧʝʨʝʜ, ʪʘʢʠʤ ʯʠʥʦʤ ʢʦʨʧʫʩ ʪʽʣʘ çʧʦʜʘʥʠʡ ʚʧʝʨʝʜè, ʟʙʨʦʷ 

(ʥʘʚʯʘʣʴʥʠʡ ʧʽʩʪʦʣʝʪ) ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʢʦʙʫʨʽ. ʇʦ ʢʦʤʘʥʜʽ ʘʙʦ ʩʘʤʦʩʪʽʡʥʦ 

ʩʧʦʨʪʩʤʝʥ ʧʦʯʠʥʘʻ ʨʫʭ ʚʧʝʨʝʜ, ʜʽʩʪʘʻ ʟʙʨʦʶ ʟ ʢʦʙʫʨʠ, ʚʠʢʦʥʫʻ ʧʦ ʜʚʘ 

ʧʦʩʪʨʽʣʠ ʫ ʪʨʠ ʤʽʰʝʥʽ ʣʽʚʦʨʫʯ ʚʽʜ ʩʝʙʝ, ʧʨʦʚʦʜʠʪʴ ʧʝʨʝʟʘʨʷʜʢʫ (ʟʘʤʽʥʫ 

ʤʘʛʘʟʠʥʫ), ʘ ʪʘʢʦʞ ʱʝ ʧʦ ʜʚʘ ʧʦʩʪʨʽʣʠ ʫ ʪʽ ʞ ʩʘʤʽ ʤʽʰʝʥʽ ʪʘ ʧʝʨʝʟʘʨʷʜʢʫ 

(ʚʠʢʦʥʫʻʪʴʩʷ ʙʝʟ ʟʫʧʠʥʢʠ ʧʽʜ ʯʘʩ ʨʫʭʫ ʚʧʝʨʝʜ ʧʦ ʚʩʽʡ ʜʠʩʪʘʥʮʽʾ). ɿʘ 

ʜʦʧʦʤʦʛʦʶ ʣʘʟʝʨʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʢʦʥʪʨʦʣʴ ʚʣʫʯʝʥʴ ʫ ʤʽʰʝʥʴ. 

Vɯ ɹʣʦʢ ʚʧʨʘʚ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

(ʨʽʟʥʦʥʘʧʨʘʚʣʝʥʠʭ) ʧʝʨʝʤʽʱʝʥʴ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʚʣʫʯʥʠʭ ʧʦʩʪʨʽʣʽʚ ʚ ʨʽʟʥʽ 

ʤʽʰʝʥʽ (ʧʝʨʝʥʦʩ ʚʦʛʥʶ), ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʥʘʚʯʘʣʴʥʠʡ ʧʽʩʪʦʣʝʤ çSIRTè (ʟ 

ʣʘʟʝʨʥʦʶ ʮʽʣʝʚʢʘʟʽʚʢʦʶ ʨʽʟʥʠʭ ʢʦʣʴʦʨʽʚ), ʘ ʪʘʢʦʞ ʚʠʢʦʥʫʶʯʠ ʤʘʥʽʧʫʣʷʮʽʾ ʟʽ 

ʟʙʨʦʻʶ. ɿʦʩʝʨʝʜʞʫʶʯʠ ʚʩʶ ʫʚʘʛʫ ʥʘ ʧʝʨʝʤʽʱʝʥʥʽ, ʟʫʧʠʥʮʽ, ʧʨʦʚʝʜʝʥʥʽ 

ʚʣʫʯʥʠʭ ʧʦʩʪʨʽʣʽʚ ʥʘ ʤʽʩʮʽ ʪʘ ʨʫʩʽ ʫ ʨʽʟʥʽ ʤʽʰʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʘʟʝʨʥʦʾ 

ʮʽʣʝʚʢʘʟʽʚʢʠ ʥʘʚʯʘʣʴʥʦʛʦ ʧʽʩʪʦʣʝʪʫ,  ʘ ʪʘʢʦʞ ʧʨʦʚʝʜʝʥʥʷ ʤʘʥʽʧʫʣʷʮʽʡ ʟʽ 

ʟʙʨʦʻʶ (ʜʽʩʪʘʚʘʥʥʷ ʪʘ ʧʝʨʝʟʘʨʷʜʢʘ):     

ɺʧʨʘʚʘ 6.1. ɺʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ: ʥʦʛʠ ʥʘ ʰʠʨʠʥʽ ʧʣʝʯʝʡ, ʤʘʩʘ ʪʽʣʘ 

ʧʝʨʝʥʦʩʠʪʴʩʷ ʥʘ ʧʝʨʝʜ, ʪʘʢʠʤ ʯʠʥʦʤ ʢʦʨʧʫʩ ʪʽʣʘ çʧʦʜʘʥʠʡ ʚʧʝʨʝʜè, ʟʙʨʦʷ 
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(ʥʘʚʯʘʣʴʥʠʡ ʧʽʩʪʦʣʝʪ) ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʢʦʙʫʨʽ. ʇʦ ʢʦʤʘʥʜʽ ʘʙʦ ʩʘʤʦʩʪʽʡʥʦ 

ʩʧʦʨʪʩʤʝʥ ʜʽʩʪʘʻ ʟʙʨʦʶ ʟ ʢʦʙʫʨʠ, ʧʦʯʠʥʘʻ ʨʫʭ ʚʧʝʨʝʜ ʙʝʟ ʧʦʩʪʨʽʣʽʚ ʜʦ 

ʫʢʨʠʪʪʷ, ʟ ʷʢʦʛʦ ʚʠʢʦʥʫʻ ʰʽʩʪʴ ʧʦʩʪʨʽʣʽ ʚ ʦʜʥʫ ʤʽʰʝʥʴ, ʧʨʦʚʦʜʠʪʴ 

ʧʝʨʝʟʘʨʷʜʢʫ (ʟʘʤʽʥʫ ʤʘʛʘʟʠʥʫ) ʪʘ ʨʫʭʘʻʪʴʩʷ ʚ ʽʥʰʦʤʫ ʥʘʧʨʷʤʢʫ (ʧʨʘʚʦʨʫʯ) 

ʚʠʢʦʥʫʶʯʠ ʧʦ ʜʚʘ ʧʦʩʪʨʽʣʠ ʫ  ʪʨʠ ʤʽʰʝʥʽ ʧʨʘʚʦʨʫʯ ʚʽʜ ʩʝʙʝ, ʧʨʦʚʦʜʠʪʴ 

ʧʝʨʝʟʘʨʷʜʢʫ (ʟʘʤʽʥʫ ʤʘʛʘʟʠʥʫ), ʘ ʪʘʢʦʞ ʧʦ ʜʚʘ ʧʦʩʪʨʽʣʠ ʫ ʪʽ ʞ ʩʘʤʽ ʤʽʰʝʥʽ ʪʘ 

ʧʝʨʝʟʘʨʷʜʢʫ (ʚʠʢʦʥʫʻʪʴʩʷ ʙʝʟ ʟʫʧʠʥʢʠ ʧʽʜ ʯʘʩ ʨʫʭʫ ʚʧʝʨʝʜ ʧʦ ʜʨʫʛʽʡ ʯʘʩʪʠʥʽ 

ʜʠʩʪʘʥʮʽʾ). ɿʘ ʜʦʧʦʤʦʛʦʶ ʣʘʟʝʨʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʢʦʥʪʨʦʣʴ ʚʣʫʯʝʥʴ ʫ ʤʽʰʝʥʴ.  

ɺʧʨʘʚʘ 6.2. ɺʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ: ʥʦʛʠ ʥʘ ʰʠʨʠʥʽ ʧʣʝʯʝʡ, ʤʘʩʘ ʪʽʣʘ 

ʧʝʨʝʥʦʩʠʪʴʩʷ ʥʘ ʧʝʨʝʜ, ʪʘʢʠʤ ʯʠʥʦʤ ʢʦʨʧʫʩ ʪʽʣʘ çʧʦʜʘʥʠʡ ʚʧʝʨʝʜè, ʟʙʨʦʷ 

(ʥʘʚʯʘʣʴʥʠʡ ʧʽʩʪʦʣʝʪ) ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʢʦʙʫʨʽ. ʇʦ ʢʦʤʘʥʜʽ ʘʙʦ ʩʘʤʦʩʪʽʡʥʦ 

ʩʧʦʨʪʩʤʝʥ ʜʽʩʪʘʻ ʟʙʨʦʶ ʟ ʢʦʙʫʨʠ, ʧʦʯʠʥʘʻ ʨʫʭ ʚʧʝʨʝʜ ʙʝʟ ʧʦʩʪʨʽʣʽʚ ʜʦ 

ʫʢʨʠʪʪʷ, ʟ ʷʢʦʛʦ ʚʠʢʦʥʫʻ ʰʽʩʪʴ ʧʦʩʪʨʽʣʽ ʚ ʦʜʥʫ ʤʽʰʝʥʴ, ʧʨʦʚʦʜʠʪʴ 

ʧʝʨʝʟʘʨʷʜʢʫ (ʟʘʤʽʥʫ ʤʘʛʘʟʠʥʫ) ʪʘ ʨʫʭʘʻʪʴʩʷ ʚ ʽʥʰʦʤʫ ʥʘʧʨʷʤʢʫ (ʣʽʚʦʨʫʯ) 

ʚʠʢʦʥʫʶʯʠ ʧʦ ʜʚʘ ʧʦʩʪʨʽʣʠ ʫ  ʪʨʠ ʤʽʰʝʥʽ ʣʽʚʦʨʫʯ ʚʽʜ ʩʝʙʝ, ʧʨʦʚʦʜʠʪʴ 

ʧʝʨʝʟʘʨʷʜʢʫ (ʟʘʤʽʥʫ ʤʘʛʘʟʠʥʫ), ʘ ʪʘʢʦʞ ʧʦ ʜʚʘ ʧʦʩʪʨʽʣʠ ʫ ʪʽ ʞ ʩʘʤʽ ʤʽʰʝʥʽ ʪʘ 

ʧʝʨʝʟʘʨʷʜʢʫ (ʚʠʢʦʥʫʻʪʴʩʷ ʙʝʟ ʟʫʧʠʥʢʠ ʧʽʜ ʯʘʩ ʨʫʭʫ ʚʧʝʨʝʜ ʧʦ ʜʨʫʛʽʡ ʯʘʩʪʠʥʽ 

ʜʠʩʪʘʥʮʽʾ). ɿʘ ʜʦʧʦʤʦʛʦʶ ʣʘʟʝʨʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʢʦʥʪʨʦʣʴ ʚʣʫʯʝʥʴ ʫ ʤʽʰʝʥʴ.  

ɺʧʨʘʚʘ 6.3. ɺʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ: ʥʦʛʠ ʥʘ ʰʠʨʠʥʽ ʧʣʝʯʝʡ, ʤʘʩʘ ʪʽʣʘ 

ʧʝʨʝʥʦʩʠʪʴʩʷ ʥʘ ʧʝʨʝʜ, ʪʘʢʠʤ ʯʠʥʦʤ ʢʦʨʧʫʩ ʪʽʣʘ çʧʦʜʘʥʠʡ ʚʧʝʨʝʜè, ʟʙʨʦʷ 

(ʥʘʚʯʘʣʴʥʠʡ ʧʽʩʪʦʣʝʪ) ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʢʦʙʫʨʽ. ʇʦ ʢʦʤʘʥʜʽ ʘʙʦ ʩʘʤʦʩʪʽʡʥʦ 

ʩʧʦʨʪʩʤʝʥ ʜʽʩʪʘʻ ʟʙʨʦʶ ʟ ʢʦʙʫʨʠ, ʧʦʯʠʥʘʻ ʨʫʭ ʚʧʝʨʝʜ ʙʝʟ ʧʦʩʪʨʽʣʽʚ ʜʦ 

ʫʢʨʠʪʪʷ, ʟ ʷʢʦʛʦ ʚʠʢʦʥʫʻ ʰʽʩʪʴ ʧʦʩʪʨʽʣʽ ʚ ʦʜʥʫ ʤʽʰʝʥʴ, ʧʨʦʚʦʜʠʪʴ 

ʧʝʨʝʟʘʨʷʜʢʫ (ʟʘʤʽʥʫ ʤʘʛʘʟʠʥʫ) ʪʘ ʨʫʭʘʻʪʴʩʷ ʚ ʽʥʰʦʤʫ ʥʘʧʨʷʤʢʫ (ʧʨʘʚʦʨʫʯ) 

ʚʠʢʦʥʫʶʯʠ ʧʦ ʜʚʘ ʧʦʩʪʨʽʣʠ ʫ  ʪʨʠ ʤʽʰʝʥʽ ʧʨʘʚʦʨʫʯ ʚʽʜ ʩʝʙʝ, ʧʨʦʚʦʜʠʪʴ 

ʧʝʨʝʟʘʨʷʜʢʫ (ʟʘʤʽʥʫ ʤʘʛʘʟʠʥʫ), ʢʦʣʠ ʟʘʚʝʨʰʫʻ ʜʨʫʛʫ ʜʽʣʷʥʢʫ ʜʠʩʪʘʥʮʽʾ, 

ʟʤʽʥʶʻ ʥʘʧʨʷʤʦʢ (ʣʽʚʦʨʫʯ) ʚ ʨʫʩʽ ʚʠʢʦʥʫʻ ʧʦ ʜʚʘ ʧʦʩʪʨʽʣʠ ʫ ʪʨʠ ʤʽʰʝʥʽ 

ʣʽʚʦʨʫʯ ʚʽʜ ʩʝʙʝ ʪʘ ʟʘʚʝʨʰʫʻ ʜʠʩʪʘʥʮʽʶ (ʚʠʢʦʥʫʻʪʴʩʷ ʙʝʟ ʟʫʧʠʥʢʠ ʧʽʜ ʯʘʩ 

ʨʫʭʫ ʧʦ ʜʨʫʛʽʡ ʪʘ ʪʨʝʪʽʡ ʯʘʩʪʠʥʽ ʜʠʩʪʘʥʮʽʾ). ɿʘ ʜʦʧʦʤʦʛʦʶ ʣʘʟʝʨʘ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʢʦʥʪʨʦʣʴ ʚʣʫʯʝʥʴ ʫ ʤʽʰʝʥʴ. 



144 
 

ɯɯɯ. ɿʘʢʣʶʯʥʘ ʯʘʩʪʠʥʘ (10-15 ʭʚʠʣʠʥ). 

ɺʠʢʦʥʘʥʥʷ ʚʧʨʘʚ ʥʘ ʨʦʟʪʷʛʫʚʘʥʥʷ ʩʫʛʣʦʙʽʚ ʨʫʢ ʪʘ ʥʽʛ. 

ʅʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʠʡ ʧʨʦʮʝʩ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʩʧʝʮʽʘʣʴʥʠʭ 

ʧʽʜʨʦʟʜʽʣʽʚ ʧʨʘʚʦʦʭʦʨʦʥʥʠʭ ʦʨʛʘʥʽʚ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʯʥʽʡ 

ʩʪʨʽʣʴʙʽ ʟ ʧʽʩʪʦʣʝʪʘ ʪʘ ʘʢʪʠʚʥʦ ʪʨʝʥʫʶʪʴʩʷ ʪʘ ʧʨʠʡʤʘʶʪʴ ʫʯʘʩʪʴ ʫ ʟʤʘʛʘʥʥʷʭ 

ʨʽʟʥʦʛʦ ʨʽʚʥʷ, ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʪʨʠ ʧʝʨʽʦʜʠ ï ʧʽʜʛʦʪʦʚʯʠʡ, ʟʤʘʛʘʣʴʥʠʡ ʪʘ 

ʧʝʨʝʭʽʜʥʠʡ. ʂʦʞʥʠʡ ʧʝʨʽʦʜ ʤʘʻ ʩʚʦʾ ʟʘʚʜʘʥʥʷ. 

ʇʽʜʛʦʪʦʚʯʠʡ ʧʝʨʽʦʜ ʟʘʙʝʟʧʝʯʫʻ: ʥʘʙʫʪʪʷ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʪʘ 

ʩʧʝʮʽʘʣʴʥʦʾ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ; ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʩʠʣʠ, ʰʚʠʜʢʦʩʪʽ 

ʪʘ ʽʥʰʠʭ ʬʽʟʠʯʥʠʭ ʷʢʦʩʪʝʡ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʫʜʦʩʢʦʥʘʣʝʥʥʷ, ʧʦʢʨʘʱʝʥʥʷ 

ʤʦʨʘʣʴʥʠʭ ʽ ʚʦʣʴʦʚʠʭ ʷʢʦʩʪʝʡ; ʦʚʦʣʦʜʽʥʥʷ ʩʧʦʨʪʠʚʥʦʶ ʪʝʭʥʽʢʦʶ ʪʘ ʾʾ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ; ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʝʣʝʤʝʥʪʘʤʠ ʪʘʢʪʠʢʠ; ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʟʥʘʥʴ 

ʫ ʛʘʣʫʟʽ ʪʝʦʨʽʾ ʬʽʟʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ ʽ ʩʧʦʨʪʫ. 

ʇʦʙʫʜʦʚʘ ʪʠʞʥʝʚʦʛʦ ʙʘʟʦʚʦʛʦ ʤʽʢʨʦʮʠʢʣʫ. 

 ʊʠʞʥʝʚʠʡ ʤʽʢʨʦʮʠʢʣ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʰʝʩʪʠ ʪʨʝʥʫʚʘʣʴʥʠʭ ʜʥʽʚ ʪʘ ʦʜʥʦʛʦ 

ʜʥʷ ʜʣʷ ʚʽʜʧʦʯʠʥʢʫ, ʚʪʦʤʫ ʯʠʩʣʽ ʘʢʪʠʚʥʦʛʦ ʚʽʜʧʦʯʠʥʢʫ (ʪʘʙʣ. 4.1). 

ʆʮʽʥʦʯʥʘ-ʨʝʟʫʣʴʪʘʪʠʚʥʠʡ ʢʦʥʮʝʧʪ ï ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʧʦʤʠʣʢʠ, 

(ʬʽʢʩʦʚʘʥʠʭ ʧôʷʪʴʤʘ ʝʢʩʧʝʨʪʘʤʠ) ʫ ʚʠʢʦʥʘʥʥʽ ʧʝʨʝʤʽʱʝʥʥʷ ʧʽʜ ʯʘʩ 

ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ ʩʧʦʨʪʩʤʝʥʽʚ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʪʘ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧ: 

ʇ1 ï ʧʦʤʠʣʢʠ ʧʽʜ ʯʘʩ ʧʦʯʘʪʢʫ ʨʫʭʫ (ʚʽʜʩʫʪʥʽʡ ʧʝʨʝʥʽʩ ʤʘʩʠ ʪʽʣʘ ʚʧʝʨʝʜ), ʇ2 ï 

ʧʝʨʝʭʨʝʱʝʥʥʷ ʥʽʛ ʧʽʜ ʯʘʩ ʢʦʨʦʪʢʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ, ʇ3 ï ʜʦʚʛʠʡ ʢʨʦʢ ʧʽʜ ʯʘʩ 

ʢʦʨʦʪʢʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ, ʇ4 ï ʢʦʨʦʪʢʠʡ ʢʨʦʢ  ʧʽʜ ʯʘʩ ʜʦʚʛʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ, 

ʇ5 ï ʧʦʚʽʣʴʥʽ, ʥʝ ʽʥʪʝʥʩʠʚʥʽ ʨʫʭʠ ʧʽʜ ʯʘʩ ʜʦʚʛʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ, ʇ6 ï ʥʝ 

ʩʚʦʻʯʘʩʥʠʡ ʧʦʯʘʪʦʢ ʛʘʣʴʤʫʚʘʥʥʷ, ʇ7 ï ʚʽʜʩʫʪʥʽʡ ʧʦʩʪʫʧ ʥʘ ʥʦʩʦʢ ʧʽʜ ʯʘʩ 

ʟʫʧʠʥʢʠ, ʇ8 ï ʚʽʜʩʫʥʝ ʧʦʥʠʞʝʥʥʷ ʮʝʥʪʨʫ ʚʘʛʠ ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ ʚ ʨʫʩʽ, ʇ9 ï 

ʟʥʘʯʥʝ ʧʦʥʠʞʝʥʥʷ ʮʝʥʪʨʫ ʚʘʛʠ ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ ʚ ʨʫʩʽ, ʇ10 ï ʩʭʨʝʱʝʥʥʷ ʥʽʛ 

ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ ʚ ʨʫʩʽ. ɼʘʥʠʡ ʢʦʥʮʝʧʪ ʜʦʟʚʦʣʷʻ ʧʝʨʝʚʽʨʠʪʠ: 1) ʯʠ ʻ 

ʦʜʥʘʢʦʚʦʶ ʢʽʣʴʢʽʩʪʴ ʧʦʤʠʣʦʢ ʩʧʦʨʪʩʤʝʥʽʚ ʟ ʜʚʦʭ ʛʨʫʧ ʜʦ ʧʦʯʘʪʢʫ 

ʝʢʩʧʝʨʠʤʝʥʪʫ; 2) ʯʠ ʚʽʜʙʫʣʦʩʷ ʟʥʘʯʥʝ ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʦʤʠʣʦʢ ʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʛʨʫʧʽ ʧʨʦʪʷʛʦʤ ʝʢʩʧʝʨʠʤʝʥʪʫ; 3) ʯʠ ʙʫʣʠ ʟʤʽʥʠ ʚ 



145 
 

ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʤʝʥʰ ʟʥʘʯʫʱʠʤʠ; 4) ʯʠ ʩʪʘʣʠ ʟʥʘʯʫʱʠʤʠ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ 

ʛʨʫʧʘʤʠ ʧʽʩʣʷ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

 

ʊʘʙʣʠʮʷ 4.1 ï ʊʠʞʥʝʚʠʡ ʤʽʢʨʦʮʠʢʣ ʙʘʟʦʚʦʛʦ ʤʝʟʦʮʠʢʣʫ ʬʦʨʤʫʚʘʥʥʷ 

ʪʝʭʥʽʢʠ ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʠ 

ʟ ʧʽʩʪʦʣʝʪʫ ʫ ʨʫʩʽ 

ʇʦʥʝʜʽʣʦʢ 

1) ʉʪʨʻʣʢʦʚʝ ʪʨʝʥʫʚʘʥʥʷ ʥʘ 

ʩʪʨʽʣʴʙʠʱʝ 

ɺʽʚʪʦʨʦʢ 

1) ɿʌʇ 
2) ʊʨʝʥʫʚʘʥʥʷ ʟʽ ʟʙʨʦʻʶ 

(çʪʨʝʥʫʚʘʥʥʷ ʙʝʟ ʧʘʪʨʦʥʽʚè) 

3) ʂʦʤʧʣʝʢʩʥʝ ʪʨʝʥʫʚʘʥʥʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʤʝʪʘʮʽʡʥʠʭ 

ʪʨʝʥʘʞʝʨʽʚ ʪʘ ʚʧʨʘʚ 

ʉʝʨʝʜʘ 

1) ʊʨʝʥʫʚʘʥʥʷ ʟʽ ʟʙʨʦʻʶ 

(çʪʨʝʥʫʚʘʥʥʷ ʙʝʟ ʧʘʪʨʦʥʽʚè). 

ʂʦʤʧʣʝʢʩʥʝ ʪʨʝʥʫʚʘʥʥʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʤʽʪʫʶʯʠʭ 

ʪʨʝʥʘʞʝʨʽʚ ʪʘ ʚʧʨʘʚ 

ʏʝʪʚʝʨ 

1) ʉʪʨʻʣʢʦʚʝ ʪʨʝʥʫʚʘʥʥʷ ʥʘ 

ʩʪʨʽʣʴʙʠʱʝ 

ʇôʷʪʥʠʮʷ 

1) ʉʌʇ 
2) ʊʨʝʥʫʚʘʥʥʷ ʟʽ ʟʙʨʦʻʶ 

(çʪʨʝʥʫʚʘʥʥʷ ʙʝʟ ʧʘʪʨʦʥʽʚè) 

ʂʦʤʧʣʝʢʩʥʝ ʪʨʝʥʫʚʘʥʥʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʤʝʪʘʮʽʡʥʠʭ 

ʪʨʝʥʘʞʝʨʽʚ ʪʘ ʚʧʨʘʚ 

ʉʫʙʦʪʘ 

1) ʋʯʘʩʪʴ ʫ ʟʤʘʛʘʥʥʽ 

 

ʗʢʱʦ ʛʨʫʧʠ ʝʢʚʽʚʘʣʝʥʪʥʽ ʜʦ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʪʦ ʥʫʣʴʦʚʘ ʛʽʧʦʪʝʟʘ 

ʧʝʨʝʜʙʘʯʘʻ, ʱʦ ʧʦ ʡʦʛʦ ʟʘʢʽʥʯʝʥʥʶ ʤʽʞ ʛʨʫʧʘʤʠ ʪʘʢʦʞ ʥʝ ʙʫʜʝ ʩʪʘʪʠʩʪʠʯʥʦ 

ʟʥʘʯʫʱʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ.  

ʗʢʱʦ ʧʽʩʣʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʢʽʣʴʢʽʩʪʴ ʧʦʤʠʣʦʢ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʛʨʫʧʽ 

ʟʥʘʯʥʦ ʩʢʦʨʦʪʠʣʘʩʷ ʙʠ, ʽ ʩʪʘʣʘ ʩʫʪʪʻʚʦ ʤʝʥʰʦʶ, ʥʽʞ ʫ ʢʦʥʪʨʦʣʴʥʽʡ, ʮʝ 

ʩʚʽʜʯʠʣʦ ʙ ʧʨʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʘʚʪʦʨʩʴʢʦʾ ʪʝʭʥʦʣʦʛʽʾ. 

ʈʝʘʣʽʟʘʮʽʷ ʪʝʭʥʦʣʦʛʽʾ ʬʦʨʤʫʚʘʥʥʷ ʪʝʭʥʽʢʠ ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ, 

ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʠ ʟ ʧʽʩʪʦʣʝʪʫ ʫ ʨʫʩʽ ʟʜʽʡʩʥʶʚʘʣʘʩʴ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʘʢʦʛʦ ʘʣʛʦʨʠʪʤʫ ʧʨʝʜʩʪʘʚʣʝʥʦʛʦ ʥʘ ʨʠʩ. 4. 6. 
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ʈʠʩʫʥʦʢ 4. 6 ï ɸʣʛʦʨʠʪʤ ʨʝʘʣʽʟʘʮʽʷ ʪʝʭʥʦʣʦʛʽʾ ʬʦʨʤʫʚʘʥʥʷ ʪʝʭʥʽʢʠ 

ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʠ ʟ 

ʧʽʩʪʦʣʝʪʫ ʫ ʨʫʩʽ 

 

 

 

1 ʢʨʦʢ

Åʨʦʟʨʦʙʢʘ ʢʦʤʧʣʝʢʩʽʚ ʩʧʝʮʽʘʣʴʥʠʭ ʬʽʟʠʯʥʠʭ ʚʧʨʘʚ, 
ʤʦʜʝʣʝʡ çʪʨʝʥʫʚʘʥʥʷ ʙʝʟ ʧʘʪʨʦʥʽʚè (ʭʦʣʦʩʪʦʛʦ 
ʪʨʝʥʫʚʘʥʷ), ʱʦ ʩʧʨʠʷʶʪʴ ʬʦʨʤʫʚʘʥʥʶ ʪʝʭʥʽʢʠ 
ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ 
ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʽ ʟ ʧʽʩʪʦʣʝʪʫ ʚ ʨʫʩʽ; ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 
ʚʧʨʘʚ, ʚʝʣʠʯʠʥʘ ʽ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʥʘʚʘʥʪʘʞʝʥʥʷ;

2 ʢʨʦʢ

Åʨʦʟʨʦʙʢʘʢʦʤʧʣʝʢʩʽʚʩʧʝʮʽʘʣʴʥʠʭʬʽʟʠʯʥʠʭʚʧʨʘʚ,ʱʦ
ʩʧʨʠʷʶʪʴʬʦʨʤʫʚʘʥʥʶʩʠʩʪʝʤʠçʩʪʨʽʣʝʮʴ-ʟʙʨʦʷèʪʘ
çʩʪʨʽʣʝʮʴ-ʟʙʨʦʷ-ʤʽʰʝʥʴè;

3 ʢʨʦʢ

Åʚʧʨʦʚʘʜʞʝʥʥʷ ʘʚʪʦʨʩʴʢʦʾ ʪʝʭʥʦʣʦʛʽʾ ʫ ʪʨʝʥʫʚʘʣʴʥʠʡ 
ʧʨʦʮʝʩ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʯʥʽʡ 
ʩʪʨʽʣʴʙʽ ʟ ʧʽʩʪʦʣʝʪʫ ʚ ʨʫʩʽ

4 ʢʨʦʢ

Åʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʧʝʨʝʚʽʨʢʘ ʚʧʣʠʚʫ ʟʘʩʦʙʽʚ ʽ ʤʝʪʦʜʽʚ  
ʘʚʪʦʨʩʴʢʦʾ ʪʝʭʥʦʣʦʛʽʾ
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4.2 ɸʥʘʣʽʟ ʚʧʣʠʚʫ ʟʘʩʦʙʽʚ ʪʘ ʤʝʪʦʜʽʚ ʘʚʪʦʨʩʴʢʦʾ ʪʝʭʥʦʣʦʛʽʾ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʪʝʭʥʽʢʠ ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ 

ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙ ̔ʟ ʧʽʩʪʦʣʝʪʘ ʫ ʨʫʩʽ 

 

ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʟʨʦʙʣʝʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʬʦʨʤʫʚʘʥʥʷ ʪʝʭʥʽʢʠ 

ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʠ ʟ 

ʧʽʩʪʦʣʝʪʫ ʫ ʨʫʩʽ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʬʦʨʤʫʚʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ. 

ʌʦʨʤʫʚʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ ʪʨʠʚʘʚ ʧô̫ ʪʴ ʤʽʩʷʮʽʚ. 

ɼʦʩʣʽʜʞʫʚʘʥʠʤʠ ʙʫʣʠ ʩʧʽʚʨʦʙʽʪʥʠʢʠ ʩʧʝʮʽʘʣʴʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ 

ʧʨʘʚʦʦʭʦʨʦʥʥʠʭ ʦʨʛʘʥʽʚ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʽ ʟ 

ʧʽʩʪʦʣʝʪʘ ʪʘ ʘʢʪʠʚʥʦ ʪʨʝʥʫʶʪʴʩʷ ʪʘ ʧʨʠʡʤʘʶʪʴ ʫʯʘʩʪʴ ʫ ʟʤʘʛʘʥʥʷʭ ʨʽʟʥʦʛʦ 

ʨʽʚʥʷ, ʟʦʢʨʝʤʘ ʪʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʣʠ ʢʨʠʪʝʨʽʷʤ ʢʚʘʣʽʬʽʢʘʮʽʾ. ʌʦʨʤʫʚʘʥʥʷ ʛʨʫʧ 

ʟʜʽʡʩʥʶʚʘʣʦʩʷ ʰʣʷʭʦʤ ʨʦʟʧʦʜʽʣʫ ʩʧʦʨʪʩʤʝʥʽʚ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ (ɽɻ) (n = 

4) ʪʘ ʢʦʥʪʨʦʣʴʥʫ ʛʨʫʧʠ (ʂɻ) (n = 4)  ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʧʦʤʠʣʦʢ ʧʽʜ ʯʘʩ 

ʧʝʨʝʤʽʱʝʥʴ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʽ  ʜʦ ʽ ʧʽʩʣʷ ʘʧʨʦʙʘʮʽʾ ʘʚʪʦʨʩʴʢʦʾ ʪʝʭʥʦʣʦʛʽʾ 

ʬʦʨʤʫʚʘʥʥʷ ʪʝʭʥʽʢʠ ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ 

ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʠ ʟ ʧʽʩʪʦʣʝʪʫ ʫ ʨʫʩʽ. ɽɻ (n = 4) ʪʨʝʥʫʚʘʣʘʩʴ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʘʚʪʦʨʩʴʢʦʾ ʪʝʭʥʦʣʦʛʽʾ, ʫ ʪʦʡ ʯʘʩ ʷʢ ʜʨʫʛʘ ʂɻ ʟʘʡʤʘʣʘʩʴ ʟʛʽʜʥʦ 

ʪʨʘʜʠʮʽʡʥʦʛʦ ʧʽʜʭʦʜʫ [73]. 

ɼʦ ʫʯʘʩʪʽ ʚ ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʣʠ ʟʘʣʫʯʝʥʽ ʧ'ʷʪʴ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʝʢʩʧʝʨʪʽʚ.  

ɺʩʽ ʝʢʩʧʝʨʪʠ ʙʫʣʠ ʩʚʦʛʦ ʯʘʩʫ ʧʝʨʝʤʦʞʮʷʤʠ ʘʙʦ ʧʨʠʟʝʨʘʤʠ ʪʫʨʥʽʨʽʚ, ʝʪʘʧʽʚ 

ʂʫʙʢʫ ʋʢʨʘʾʥʠ ʪʘ ʏʝʤʧʽʦʥʘʪʽʚ ʋʢʨʘʾʥʠ ʟ ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ, ʤʘʶʪʴ ʙʦʡʦʚʠʡ 

ʜʦʩʚʽʜ (ʫʯʘʩʥʠʢʠ ʙʦʡʦʚʠʭ ʜʽʡ). ʊʦʤʫ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʚʩʽ ʚʦʥʠ ʻ 

ʝʢʩʧʝʨʪʘʤʠ ʫ ʛʘʣʫʟʽ ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ. ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʝʢʩʧʝʨʪʘʤ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʪʨʝʥʽʥʛ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʻʜʠʥʦʾ ʩʠʩʪʝʤʠ 

ʦʮʽʥʶʚʘʥʥʷ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʩʫʙôʻʢʪʠʚʥʠʭ ʨʦʟʙʽʞʥʦʩʪʝʡ ʧʽʜ ʯʘʩ ʬʽʢʩʘʮʽʾ 

ʧʦʤʠʣʦʢ ɼʦʜʘʪʦʢ ʀïʄ).  

ʇʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʝʢʩʧʝʨʪʠ ʬʽʢʩʫʚʘʣʠ ʜʝʩʷʪʴ ʪʠʧʦʚʠʭ ʧʦʤʠʣʦʢ, ʷʢʽ 

ʤʦʛʣʠ ʚʠʥʠʢʥʫʪʠ ʫ ʩʧʦʨʪʩʤʝʥʽʚ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʚʧʨʘʚ ʟʽ ʩʪʨʽʣʴʙʠ ʟ 
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ʧʝʨʝʤʽʱʝʥʥʷʤ. ʎʽ ʧʦʤʠʣʢʠ ʙʫʣʦ ʨʦʟʧʦʜʽʣʣʝʥʦ ʥʘ ʪʨʠ ʛʨʫʧʠ: ʧʦʤʠʣʢʠ ʥʘ 

ʧʦʯʘʪʢʫ ʨʫʭʫ, ʧʦʤʠʣʢʠ ʧʽʜ ʯʘʩ ʧʝʨʝʤʽʱʝʥʥʷ ʙʝʟ ʩʪʨʽʣʴʙʠ ʪʘ ʧʦʤʠʣʢʠ ʧʽʜ ʯʘʩ 

ʧʝʨʝʤʽʱʝʥʥʷ ʟʽ ʩʪʨʽʣʴʙʦʶ. ʊʘʢʠʡ ʧʝʨʝʣʽʢ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʷʢ ʦʙ'ʻʢʪʠʚʥʠʡ 

ʢʨʠʪʝʨʽʡ ʜʣʷ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʘʚʪʦʨʩʴʢʦʾ ʪʝʭʥʦʣʦʛʽʾ. ʅʘ ʧʦʯʘʪʢʫ ʨʫʭʫ 

ʬʽʢʩʫʚʘʣʠʩʷ ʧʦʤʠʣʢʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʥʝʧʨʘʚʠʣʴʥʠʤ ʬʦʨʤʫʚʘʥʥʷʤ ʩʪʘʨʪʦʚʦʾ 

ʧʦʟʠʮʽʾ, ʢʦʣʠ ʩʧʦʨʪʩʤʝʥʠ ʥʝ ʧʝʨʝʥʦʩʠʣʠ ʤʘʩʫ ʪʽʣʘ ʚʧʝʨʝʜ, ʱʦ ʟʥʠʞʫʚʘʣʦ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʦʯʘʪʢʦʚʦʛʦ ʽʤʧʫʣʴʩʫ.  

ʇʽʜ ʯʘʩ ʧʝʨʝʤʽʱʝʥʥʷ ʙʝʟ ʩʪʨʽʣʴʙʠ ʪʘʢʦʞ ʚʠʥʠʢʘʣʠ ʨʽʟʥʽ ʧʦʨʫʰʝʥʥʷ. 

ʉʝʨʝʜ ʧʦʤʠʣʦʢ ʧʽʜ ʯʘʩ ʢʦʨʦʪʢʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʝʢʩʧʝʨʪʠ ʚʽʜʟʥʘʯʠʣʠ 

ʩʭʨʝʱʫʚʘʥʥʷ ʥʽʛ, ʱʦ ʧʦʨʫʰʫʚʘʣʦ ʢʦʦʨʜʠʥʘʮʽʶ ʽ ʧʨʠʟʚʝʣʦ ʜʦ ʚʪʨʘʪʠ 

ʨʽʚʥʦʚʘʛʠ, ʘ ʪʘʢʦʞ ʥʘʜʪʦ ʜʦʚʛʠʡ ʢʨʦʢ, ʷʢʠʡ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʚ ʥʘ 

ʩʪʘʙʽʣʴʥʽʩʪʴ ʽ ʟʙʽʣʴʰʫʚʘʚ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʚʧʨʘʚʠ. ʇʽʜ ʯʘʩ ʪʨʠʚʘʣʦʛʦ 

ʧʝʨʝʤʽʱʝʥʥʷ ʙʫʣʠ ʟʘʬʽʢʩʦʚʘʥʽ ʚʠʧʘʜʢʠ ʢʦʨʦʪʢʠʭ ʢʨʦʢʽʚ, ʷʢʽ ʟʥʠʞʫʚʘʣʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʫʭʫ ʪʘ ʚʠʤʘʛʘʣʠ ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʢʨʦʢʽʚ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʽ, 

ʘ ʪʘʢʦʞ ʧʦʚʽʣʴʥʽ, ʥʝʽʥʪʝʥʩʠʚʥʽ ʨʫʭʠ, ʷʢʽ ʫʧʦʚʽʣʴʥʶʚʘʣʠ ʧʝʨʝʤʽʱʝʥʥʷ 

ʩʧʦʨʪʩʤʝʥʽʚ. ʇʦʤʠʣʢʠ ʚ ʧʨʦʮʝʩʽ ʛʘʣʴʤʫʚʘʥʥʷ ʧʦʣʷʛʘʣʠ ʫ ʚʠʧʘʜʢʦʚʦʤʫ 

ʧʦʯʘʪʢʫ ʮʴʦʛʦ ʝʪʘʧʫ, ʱʦ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʚʪʨʘʪʠ ʢʦʥʪʨʦʣʶ ʥʘʜ ʨʫʭʦʤ ʽ 

ʟʘʪʨʠʤʢʠ ʧʽʜ ʯʘʩ ʩʪʘʙʽʣʽʟʘʮʽʾ ʧʝʨʝʜ ʩʪʨʽʣʴʙʦʶ. ʇʽʜ ʯʘʩ ʟʫʧʠʥʢʠ, ʩʪʘʙʽʣʽʟʘʮʽʾ 

ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʽʣʝʮʴʢʦʾ ʧʦʟʠʮʽʾ ʯʘʩʪʦ ʬʽʢʩʫʚʘʣʘʩʷ ʧʦʷʚʘ ʧʦʩʪʫʧʫ ʥʘ ʥʦʩʢʠ, 

ʱʦ ʧʦʨʫʰʫʚʘʣʦ ʧʨʘʚʠʣʴʥʫ ʧʦʩʪʘʥʦʚʢʫ ʩʪʦʧʠ ʽ ʚʧʣʠʚʘʣʦ ʥʘ ʩʪʽʡʢʽʩʪʴ ʪʘ 

ʪʦʯʥʽʩʪʴ ʩʪʨʽʣʠ.  

ʇʽʜ ʯʘʩ ʧʝʨʝʤʽʱʝʥʥʷ ʟʽ ʩʪʨʽʣʴʙʦʶ ʚʠʷʚʣʷʣʠʩʷ ʧʦʤʠʣʢʠ, ʧʦʚôʷʟʘʥʽ ʟ 

ʥʝʧʨʘʚʠʣʴʥʠʤ ʧʦʣʦʞʝʥʥʷʤ ʪʽʣʘ: ʫ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʩʧʦʨʪʩʤʝʥʠ ʟʙʝʨʽʛʘʣʠ 

ʥʘʜʪʦ ʚʠʩʦʢʫ ʧʦʟʠʮʽʶ, ʱʦ ʩʚʽʜʯʠʣʦ ʧʨʦ ʥʝʜʦʩʪʘʪʥʻ ʟʥʠʞʝʥʥʷ ʮʝʥʪʨʫ ʚʘʛʠ ʪʘ 

ʟʥʠʞʫʚʘʣʦ ʩʪʘʙʽʣʴʥʽʩʪʴ ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ, ʘ ʽʥʦʜʽ ʥʘʚʧʘʢʠ ï ʟʘʡʚʝ ʟʥʠʞʝʥʥʷ 

ʮʝʥʪʨʫ ʚʘʛʠ ʫʧʦʚʽʣʴʥʶʚʘʣʦ ʧʝʨʝʤʽʱʝʥʥʷ ʪʘ ʧʦʨʫʰʫʚʘʣʦ ʧʣʘʚʥʽʩʪʴ ʨʫʭʫ. 

ʉʝʨʝʜ ʽʥʰʠʭ ʧʦʤʠʣʦʢ ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ ʚ ʨʫʩʽ ʚʽʜʟʥʘʯʘʣʠʩʷ ʚʠʧʘʜʢʠ 

ʩʭʨʝʱʫʚʘʥʥʷ ʥʽʛ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʣʦ ʥʘ ʢʦʦʨʜʠʥʘʮʽʶ ʪʘ ʟʤʝʥʰʫʚʘʣʦ 

ʪʦʯʥʽʩʪʴ ʩʪʨʽʣʴʙʠ. ɸʥʘʣʽʟ ʮʠʭ ʧʦʤʠʣʦʢ ʫ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʚ ʤʦʞʣʠʚʽʩʪʴ 
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ʦʙôʻʢʪʠʚʥʦ ʦʮʽʥʠʪʠ ʪʝʭʥʽʢʫ ʩʧʦʨʪʩʤʝʥʽʚ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʧʣʠʚʫ ʘʚʪʦʨʩʴʢʦʾ 

ʪʝʭʥʦʣʦʛʽʾ ʥʘ ʾʭʥʶ ʧʽʜʛʦʪʦʚʢʫ. 

ʆʪʞʝ, ʧʦʯʘʪʢʦʚʝ ʪʝʩʪʫʚʘʥʥʷ ʧʦʣʷʛʘʣʦ ʫ ʚʠʢʦʥʘʥʥʽ ʩʧʦʨʪʩʤʝʥʘʤʠ 

ʩʪʨʽʣʴʙʠ ʟ ʧʝʨʝʤʽʱʝʥʥʷʤ, ʧʽʜ ʯʘʩ ʷʢʠʭ ʝʢʩʧʝʨʪʠ ʬʽʢʩʫʚʘʣʠ ʧʦʤʠʣʢʠ ʜʣʷ 

ʢʦʞʥʦʛʦ ʫʯʘʩʥʠʢʘ. ʋʧʨʦʜʦʚʞ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ, ɽɻ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘ ʘʚʪʦʨʩʴʢʫ ʪʝʭʥʦʣʦʛʽʶ, ʘ ʂɻ ï ʧʨʦʜʦʚʞʫʚʘʣʘ ʟʚʠʯʥʽ 

ʪʨʝʥʫʚʘʥʥʷ. ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʮʴʦʛʦ ʧʝʨʽʦʜʫ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʧʽʜʩʫʤʢʦʚʝ 

ʪʝʩʪʫʚʘʥʥʷ, ʧʽʜ ʯʘʩ ʷʢʦʛʦ ʩʧʦʨʪʩʤʝʥʠ ʧʦʚʪʦʨʠʣʠ ʚʧʨʘʚʫ ʟʽ ʩʪʨʽʣʴʙʠ ʟ 

ʧʝʨʝʤʽʱʝʥʥʷʤ, ʘ ʝʢʩʧʝʨʪʠ ʟʘʬʽʢʩʫʚʘʣʠ ʢʽʣʴʢʽʩʪʴ ʧʦʤʠʣʦʢ ʟʘ ʪʠʤʠ ʩʘʤʠʤʠ 

ʢʨʠʪʝʨʽʷʤʠ, ʱʦ ʡ ʥʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ. 

ɿʽʙʨʘʥʽ ʜʘʥʽ ʙʫʣʦ ʚʧʦʨʷʜʢʦʚʘʥʦ ʚ ʪʘʙʣʠʮʽ, ʱʦ ʤʽʩʪʠʣʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 

ʛʨʫʧʠ, ʝʪʘʧʠ ʜʦʩʣʽʜʞʝʥʥʷ (ʜʦ ʪʘ ʧʽʩʣʷ), ʪʠʧʠ ʧʦʤʠʣʦʢ ʪʘ ʦʮʽʥʢʠ ʝʢʩʧʝʨʪʽʚ. 

ɼʣʷ ʘʥʘʣʽʟʫ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʢʽʣʴʢʘ ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ, ʟʦʢʨʝʤʘ 

ʢʦʝʬʽʮʽʻʥʪ ʂʝʥʜʘʣʣʘ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʫʟʛʦʜʞʝʥʦʩʪʽ ʤʽʞ ʝʢʩʧʝʨʪʘʤʠ, ʧʦʨʽʚʥʷʥʥʷ 

ʧʘʨʥʠʭ ʚʠʙʽʨʦʢ ʜʣʷ ʘʥʘʣʽʟʫ ʟʤʽʥ ʫ ʢʽʣʴʢʦʩʪʽ ʧʦʤʠʣʦʢ ʜʦ ʽ ʧʽʩʣʷ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʪʘ ʥʝʟʘʣʝʞʥʠʭ ʚʠʙʽʨʦʢ ï ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʤʽʞ ɽɻ ʪʘ ʂɻ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʘʚʪʦʨʩʴʢʦʾ ʪʝʭʥʦʣʦʛʽʾ ʦʮʽʥʶʚʘʣʘʩʷ ʟʘ ʟʤʝʥʰʝʥʥʷʤ 

ʢʽʣʴʢʦʩʪʽ ʧʦʤʠʣʦʢ ʚ ɽɻ ʪʘ ʂɻ ʛʨʫʧʘʭ ʧʨʦʪʷʛʦʤ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ.  

ɿʘ ʫʤʦʚʠ ʜʦʩʷʛʥʝʥʥʷ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ ɽɻ ʪʘ ʂɻ ʥʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʘʨʪʦ ʧʝʨʝʚʽʨʷʪʠ ʦʩʥʦʚʥʫ ʛʽʧʦʪʝʟʫ çʚʠʢʦʨʠʩʪʘʥʥʷ ʘʚʪʦʨʩʴʢʦʾ 

ʪʝʭʥʦʣʦʛʽʾ ʩʧʨʠʷʪʠʤʝ ʟʤʝʥʰʝʥʥʶ ʢʽʣʴʢʦʩʪʽ ʧʦʤʠʣʦʢ ʧʽʜ ʯʘʩ ʧʝʨʝʤʽʱʝʥʥʷ 

ʩʝʨʝʜ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʠ ʟ ʧʽʩʪʦʣʝʪʫ ʫ 

ʨʫʩʽè. ʊʦʜʽ ʤʠ ʤʦʞʝʤʦ ʟʦʩʝʨʝʜʠʪʠʩʷ ʥʘ ʧʦʢʨʦʢʦʚʦʤʫ ʦʮʽʥʶʚʘʥʥʽ ʟʤʽʥ ʫ 

ʛʨʫʧʘʭ (ʜʦ ʪʘ ʧʽʩʣʷ) ʪʘ ʧʝʨʝʚʽʨʮʽ ʩʪʘʪʠʩʪʠʯʥʦʾ ʟʥʘʯʫʱʦʩʪʽ ʮʠʭ ʟʤʽʥ ʷʢ ʜʣʷ ɽɻ, 

ʪʘʢ ʽ ʜʣʷ ʂɻ. ʎʝ ʜʦʟʚʦʣʷʻ ʯʽʪʢʦ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʚʧʣʠʚ ʥʦʚʦʾ ʪʝʭʥʦʣʦʛʽʾ, 

ʚʽʜʤʝʞʦʚʫʶʯʠ ʤʦʞʣʠʚʦʩʪʽ ʟʤʽʥ ʫ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ, ʷʢʽ ʤʦʞʫʪʴ ʚʽʜʙʫʪʠʩʷ 

ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

ɺʽʜʪʘʢ, ʤʠ ʤʘʣʠ ʧʝʨʝʚʽʨʠʪʠ: 1) ʯʠ ʻ ʧʨʠʙʣʠʟʥʦ ʦʜʥʘʢʦʚʦʶ ʢʽʣʴʢʽʩʪʴ 

ʧʦʤʠʣʦʢ ʩʧʦʨʪʩʤʝʥʽʚ ʟ ʜʚʦʭ ʛʨʫʧ ʜʦ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ; 2) ʯʠ ʚʽʜʙʫʣʦʩʷ 

ʟʥʘʯʥʝ ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʦʤʠʣʦʢ ʚ ɽɻ ʧʨʦʪʷʛʦʤ ʝʢʩʧʝʨʠʤʝʥʪʫ; 3) ʯʠ ʙʫʣʠ 
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ʟʤʽʥʠ ʚ ʂɻ ʤʝʥʰ ʟʥʘʯʫʱʠʤʠ; 4) ʯʠ ʩʪʘʣʠ ʟʥʘʯʫʱʠʤʠ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ 

ʛʨʫʧʘʤʠ ʧʽʩʣʷ ʝʢʩʧʝʨʠʤʝʥʪʫ.  

ʗʢʱʦ ʛʨʫʧʠ ʝʢʚʽʚʘʣʝʥʪʥʽ ʜʦ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʪʦ ʥʫʣʴʦʚʘ ʛʽʧʦʪʝʟʘ 

ʧʝʨʝʜʙʘʯʘʻ, ʱʦ ʧʦ ʡʦʛʦ ʟʘʢʽʥʯʝʥʥʶ ʤʽʞ ʛʨʫʧʘʤʠ ʪʘʢʦʞ ʥʝ ʙʫʜʝ ʩʪʘʪʠʩʪʠʯʥʦ 

ʟʥʘʯʫʱʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ. ʗʢʱʦ ʧʽʩʣʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʢʽʣʴʢʽʩʪʴ ʧʦʤʠʣʦʢ ʚ ɽɻ 

ʟʥʘʯʥʦ ʩʢʦʨʦʪʠʣʘʩʷ ʙʠ, ʽ ʩʪʘʣʘ ʩʫʪʪʻʚʦ ʤʝʥʰʦʶ, ʥʽʞ ʫ ʢʦʥʪʨʦʣʴʥʽʡ, ʮʝ 

ʩʚʽʜʯʠʣʦ ʙ ʧʨʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʘʚʪʦʨʩʴʢʦʾ ʪʝʭʥʦʣʦʛʽʾ.  

ɺʠʩʦʢʘ ʫʟʛʦʜʞʝʥʽʩʪʴ ʝʢʩʧʝʨʪʽʚ ʤʘʣʘ ʧʽʜʪʚʝʨʜʠʪʠ ʥʘʜʽʡʥʽʩʪʴ ʦʮʽʥʦʢ ʪʘ 

ʢʦʨʝʢʪʥʽʩʪʴ ʚʠʩʥʦʚʢʽʚ. ʋ ʚʠʧʘʜʢʘʭ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʛʽʧʦʪʝʟ 

ʘʚʪʦʨʩʴʢʫ ʪʝʭʥʦʣʦʛʽʶ ʤʦʞʥʘ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʩʠʩʪʝʤʫ 

ʧʽʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʽʚ (ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʩʧʝʮʽʘʣʴʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ 

ʧʨʘʚʦʦʭʦʨʦʥʥʠʭ ʦʨʛʘʥʽʚ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʽ ʟ 

ʧʽʩʪʦʣʝʪʘ). ʊʘʢʠʡ ʧʣʘʥ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʙʝʟʧʝʯʫʚʘʚ ʤʦʞʣʠʚʽʩʪʴ ʦʙ'ʻʢʪʠʚʥʦ 

ʧʝʨʝʚʽʨʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʩʬʦʨʤʫʣʶʚʘʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ ʚʠʩʥʦʚʢʠ. 

ʗʢ ʚʠʜʥʦ ʟ ʥʘʚʝʜʝʥʦʛʦ ʚʠʱʝ ʦʧʠʩʫ ʧʣʘʥʫ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʜʦʩʣʽʜʞʝʥʥʷ 

ʤʘʻ ʯʽʪʢʦ ʚʠʨʘʞʝʥʠʡ ʢʚʘʟʽʤʝʪʨʠʯʥʠʡ ʭʘʨʘʢʪʝʨ, ʦʮʽʥʢʘ ʪʝʭʥʽʢʠ ʧʝʨʝʤʽʱʝʥʥʷ 

ʩʧʦʨʪʩʤʝʥʽʚ ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ ʙʘʟʫʻʪʴʩʷ ʥʘ ʝʢʩʧʝʨʪʥʠʭ ʩʫʜʞʝʥʥʷʭ, ʘ ʥʝ ʥʘ 

ʪʦʯʥʠʭ ʦʙôʻʢʪʠʚʥʠʭ ʚʠʤʽʨʶʚʘʥʥʷʭ. ʇʦʤʠʣʢʠ ʩʧʦʨʪʩʤʝʥʽʚ ʬʽʢʩʫʶʪʴʩʷ 

ʝʢʩʧʝʨʪʘʤʠ ʥʘ ʦʩʥʦʚʽ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʱʦ ʻ ʢʣʘʩʠʯʥʠʤ ʧʨʠʢʣʘʜʦʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʧʽʚʢʽʣʴʢʽʩʥʦʛʦ ʧʽʜʭʦʜʫ, ʢʦʣʠ ʢʦʞʝʥ ʝʢʩʧʝʨʪ ʦʮʽʥʶʻ ʥʘʷʚʥʽʩʪʴ 

ʘʙʦ ʚʽʜʩʫʪʥʽʩʪʴ ʢʦʥʢʨʝʪʥʠʭ ʧʦʤʠʣʦʢ, ʘ ʜʘʥʽ ʬʽʢʩʫʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʙʽʥʘʨʥʠʭ 

ʦʮʽʥʦʢ (ʻ/ʥʝʤʘʻ ʧʦʤʠʣʢʠ). ʇʨʦʪʝ ʪʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʩʪʨʫʢʪʫʨʫʚʘʪʠ 

ʩʫʙ'ʻʢʪʠʚʥʽ ʦʮʽʥʢʠ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ, ʥʘʚʽʪʴ ʷʢʱʦ ʚʦʥʠ ʥʝ ʻ ʘʙʩʦʣʶʪʥʦ 

ʪʦʯʥʠʤʠ. ʅʘʜʽʡʥʽʩʪʴ, ʧʨʠ ʮʴʦʤʫ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʜʦʩʪʘʪʥʴʦʛʦ ʯʠʩʣʘ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʝʢʩʧʝʨʪʽʚ ʪʘ ʫʟʛʦʜʞʝʥʦʩʪʽ ʾʭʥʽʭ ʦʮʽʥʦʢ. ʚʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ 

ʫʯʘʩʪʴ ʧ'ʷʪʠ ʝʢʩʧʝʨʪʽʚ, ʷʢʽ ʦʮʽʥʶʚʘʣʠ ʪʝʭʥʽʢʫ ʩʧʦʨʪʩʤʝʥʽʚ ʜʦ ʪʘ ʧʽʩʣʷ 

ʝʢʩʧʝʨʠʤʝʥʪʫ. ɽʢʩʧʝʨʪʥʠʡ ʘʥʘʣʽʟ ʫ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʻ ʥʘʜʽʡʥʠʤ ʩʧʦʩʦʙʦʤ 

ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʦʩʢʽʣʴʢʠ ʢʽʣʴʢʘ ʬʘʭʽʚʮʽʚ ʜʘʶʪʴ ʥʝʟʘʣʝʞʥʽ ʦʮʽʥʢʠ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ ʩʫʙôʻʢʪʠʚʥʽʩʪʴ.  
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ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʦʮʽʥʦʢ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʧʝʨʝʚʽʨʢʘ ʢʦʝʬʽʮʽʻʥʪʽʚ ʢʦʥʢʦʨʜʘʮʽʾ ʂʝʥʜʘʣʣʘ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʚʧʝʚʥʠʪʠʩʷ, ʱʦ 

ʝʢʩʧʝʨʪʠ ʙʫʣʠ ʫʟʛʦʜʞʝʥʠʤʠ ʫ ʩʚʦʾʭ ʦʮʽʥʢʘʭ.  

ʈʝʟʫʣʴʪʘʪʠ ʪʘʢʦʾ ʧʝʨʝʚʽʨʢʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʤʽʞ ʝʢʩʧʝʨʪʘʤʠ 

ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʧʦʤʽʨʥʘ ʫʟʛʦʜʞʝʥʽʩʪʴ ʫ ʧʦʟʥʘʯʝʥʥʽ ʧʦʤʠʣʦʢ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʘ 

ʚʠʷʚʠʣʘʩʷ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʦʶ (ʪʘʙʣ. 4.2).  

 

 

ʊʘʙʣʠʮʷ 4.2 ï ʈʝʟʫʣʴʪʘʪʠ ʧʝʨʝʚʽʨʢʠ ʫʟʛʦʜʞʝʥʦʩʪʽ ʦʮʽʥʦʢ ʝʢʩʧʝʨʪʽʚ ʜʦ 

ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ɽʢʩʧʝʨʪʠ 

ʂ-ʪʴ 

ʢʨʠʪʝ

-ʨʽʾʚ 

ʇʝʨʚʠʥʥʽ ʩʪʘʪʠʩʪʠʢʠ 
ʂʚʘʨʪʠʣʽ 

ʨʦʟʧʦʜʽʣʫ ʉʈ 

ὼӶ SD min max ὗ ʄʝ ὗ  

1 ʝʢʩʧʝʨʪ 10 3,4 1,83 0 6 1,75 4 4,25 2,6 

2 ʝʢʩʧʝʨʪ 10 3,6 2,01 0 7 1,75 4 5,25 2,75 

3 ʝʢʩʧʝʨʪ 10 3,6 1,91 0 7 2 4 4,5 2,95 

4 ʝʢʩʧʝʨʪ 10 3,6 1,78 1 7 2 4 4,25 3 

5 ʝʢʩʧʝʨʪ 10 4,1 1,64 2 6 2,75 4 6 3,7 

ʋʟʛʦʜʞʝʥʽʩʪʴ W = 0,325; df = 4; p < 0,05 
 

ʇʨʠʤʽʪʢʘ 1. ὼӶ ï ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ.  

ʇʨʠʤʽʪʢʘ 2. SD ï ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ. 

ʇʨʠʤʽʪʢʘ 3. min, max ï ʝʢʩʪʨʝʤʫʤʠ ʨʦʟʧʦʜʽʣʫ. 

ʇʨʠʤʽʪʢʘ 4. Me ï ʤʝʜʽʘʥʘ ʨʦʟʧʦʜʽʣʫ. 

ʇʨʠʤʽʪʢʘ 5. Q ï1 ï ʥʠʞʥʽʡ ʢʚʘʨʪʠʣʴ.  

ʇʨʠʤʽʪʢʘ 6. Q3 ï ʚʝʨʭʥʽʡ ʢʚʘʨʪʠʣʴ ʨʦʟʧʦʜʽʣʫ. 

ʇʨʠʤʽʪʢʘ 7. ʉʈ ï ʩʝʨʝʜʥʽʡ ʨʘʥʛ.  

ʇʨʠʤʽʪʢʘ 8. W ï ʢʦʝʬʽʮʽʻʥʪ ʢʦʥʢʦʨʜʘʮʽʾ ʂʝʥʜʘʣʣʘ.  

ʇʨʠʤʽʪʢʘ 9. df ï ʩʪʫʧʝʥʽ ʩʚʦʙʦʜʠ.  

ʇʨʠʤʽʪʢʘ 10. p ï ʩʪʘʪʠʩʪʠʯʥʘ ʟʥʘʯʫʱʽʩʪʴ.  

 

ʆʧʠʩʦʚʽ ʩʪʘʪʠʩʪʠʢʠ ʩʚʽʜʯʠʣʠ ʧʨʦ ʥʠʟʴʢʫ ʚʘʨʽʘʪʠʚʥʽʩʪʴ ʦʮʽʥʦʢ, 

ʩʪʘʥʜʘʨʪʥʽ ʚʽʜʭʠʣʝʥʥʷ ʢʦʣʠʚʘʣʠʩʷ ʚʽʜ 1,64 ʜʦ 2,01 ʙʘʣʫ. ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʜʣʷ 

ʚʩʽʭ ʝʢʩʧʝʨʪʽʚ ʧʝʨʝʙʫʚʘʣʠ ʚ ʤʝʞʘʭ ʚʽʜ 3,4 ʜʦ 4,1 ʙʘʣʫ, ʘ ʤʝʜʽʘʥʘ ʩʢʣʘʜʘʣʘ 4 

ʜʣʷ ʚʩʽʭ ʝʢʩʧʝʨʪʽʚ. ɺʦʜʥʦʯʘʩ, ʭʦʯʘ ʤʽʥʽʤʘʣʴʥʽ ʪʘ ʤʘʢʩʠʤʘʣʴʥʽ ʦʮʽʥʢʠ 
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ʚʘʨʽʶʚʘʣʠʩʷ ʚʽʜ 0 ʜʦ 7, ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʧʝʚʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʽʜʭʦʜʘʭ ʜʦ 

ʦʮʽʥʶʚʘʥʥʷ.  

ɽʢʩʧʝʨʪ ʽʟ ʥʘʡʚʠʱʠʤ ʩʝʨʝʜʥʽʤ ʨʘʥʛʦʤ (3,7) ʯʘʩʪʽʰʝ ʧʦʤʽʯʘʚ ʧʦʤʠʣʢʠ ʫ 

ʨʫʭʘʭ ʩʧʦʨʪʩʤʝʥʽʚ, ʪʦʜʽ ʷʢ ʽʥʰʽ ʝʢʩʧʝʨʪʠ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʩʪʨʠʤʘʥʥʠʡ 

ʧʽʜʭʽʜ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʣʠ ʥʠʞʯʽ ʩʝʨʝʜʥʽ ʨʘʥʛʠ. ʂʦʝʬʽʮʽʻʥʪ ʢʦʥʢʦʨʜʘʮʽʾ 

ʂʝʥʜʘʣʣʘ ʜʦʨʽʚʥʶʚʘʚ 0,325 (p < 0,05), ʽ ʩʚʽʜʯʠʚ ʧʨʦ ʜʦʩʪʘʪʥʶ ʫʟʛʦʜʞʝʥʽʩʪʴ 

ʝʢʩʧʝʨʪʥʠʭ ʩʫʜʞʝʥʴ. ʊʘʢʠʡ ʨʽʚʝʥʴ ʫʟʛʦʜʞʝʥʦʩʪʽ ʟʘʙʝʟʧʝʯʫʻ ʥʘʜʽʡʥʽʩʪʴ 

ʝʢʩʧʝʨʪʥʠʭ ʜʘʥʠʭ ʽ ʜʦʟʚʦʣʷʻ ʧʝʨʝʡʪʠ ʜʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʟʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ 

ʧʣʘʥʦʤ.  

ʆʪʞʝ ʜʘʥʽ, ʟʽʙʨʘʥʽ ʚʽʜ ʧ'ʷʪʠ ʝʢʩʧʝʨʪʽʚ ʙʫʣʠ ʘʛʨʝʛʦʚʘʥʽ ʰʣʷʭʦʤ 

ʩʫʤʫʚʘʥʥʷ ʟʘ ʢʦʞʥʦʶ ʧʦʤʠʣʢʦʶ ʜʣʷ ʧʝʚʥʦʛʦ ʩʧʦʨʪʩʤʝʥʘ ʥʘ ʧʦʧʝʨʝʜʥʴʦʤʫ 

ʝʪʘʧʽ ʝʢʩʧʝʨʠʤʝʥʪʫ. ʆʪʨʠʤʘʥʽ ʪʘʢʠʤ ʯʠʥʦʤ ʜʘʥʽ ʟʘ ʚʢʘʟʘʥʠʤʠ ʚʠʱʝ 

ʢʨʠʪʝʨʽʷʤʠ ʦʮʽʥʶʚʘʥʥʷ ʜʣʷ ʢʦʞʥʦʛʦ ʩʧʦʨʪʩʤʝʥʘ ʙʫʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ 

ʜʽʘʧʘʟʦʥʽ ʚʽʜ 0 ʜʦ 5 ʫʤʦʚʥʠʭ ʙʘʣʽʚ, ʜʝ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʣʦʛʽʢʠ ʦʮʽʥʶʚʘʥʥʷ 

ʧʦʟʥʘʯʢʘ ç0è ʩʚʽʜʯʠʣʘ ʧʨʦ ʪʝ, ʱʦ ʧʦʤʠʣʢʘ ʚ ʥʴʦʛʦ ʚʽʜʩʫʪʥʷ (ʞʦʜʝʥ ʝʢʩʧʝʨʪ ʥʝ 

ʟʘʬʽʢʩʫʚʘʚ ʧʦʤʠʣʢʫ), ʧʦʟʥʘʯʢʘ ç1è ʨʦʟʫʤʽʣʘʩʷ ʷʢ ʧʦʦʜʠʥʦʢʘ ʧʦʤʠʣʢʘ (ʾʾ 

ʧʦʤʽʪʠʚ ʣʠʰʝ ʦʜʠʥ ʝʢʩʧʝʨʪ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʚʠʧʘʜʢʦʚʽʩʪʶ ʘʙʦ ʥʝʟʥʘʯʥʠʤ 

ʚʽʜʭʠʣʝʥʥʷʤ), ʧʦʟʥʘʯʢʘ ç2è ï ʧʦʤʽʪʥʘ ʧʦʤʠʣʢʘ (ʾʾ ʚʽʜʟʥʘʯʠʣʠ ʜʚʘ ʝʢʩʧʝʨʪʠ, 

ʪʦʙʪʦ, ʚʦʥʘ ʤʘʻ ʤʽʩʮʝ, ʘʣʝ ʥʝ ʻ ʦʯʝʚʠʜʥʦʶ ʜʣʷ ʚʩʽʭ), ʧʦʟʥʘʯʢʘ ç3è ï ʨʝʛʫʣʷʨʥʦ 

ʬʽʢʩʦʚʘʥʘ ʧʦʤʠʣʢʘ (ʾʾ ʧʦʤʽʪʠʣʠ ʪʨʠ ʝʢʩʧʝʨʪʠ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʾʾ ʩʠʩʪʝʤʥʠʡ 

ʭʘʨʘʢʪʝʨ), ʧʦʟʥʘʯʢʘ ç4è ï ʯʘʩʪʦ ʬʽʢʩʦʚʘʥʘ ʧʦʤʠʣʢʘ (ʯʝʪʚʝʨʦ ʝʢʩʧʝʨʪʽʚ 

ʚʢʘʟʘʣʠ ʥʘ ʾʾ ʥʘʷʚʥʽʩʪʴ, ʱʦ ʜʝʤʦʥʩʪʨʫʻ ʾʾ ʩʪʘʙʽʣʴʥʠʡ ʧʨʦʷʚ ʽ ʧʦʪʨʝʙʫ ʚ 

ʢʦʨʝʢʮʽʾ), ʧʦʟʥʘʯʢʘ ç5è ï ʫʟʛʦʜʞʝʥʦ ʟʘʬʽʢʩʦʚʘʥʘ ʧʦʤʠʣʢʘ (ʫʩʽ ʝʢʩʧʝʨʪʠ 

ʧʽʜʪʚʝʨʜʠʣʠ ʥʘʷʚʥʽʩʪʴ ʧʦʤʠʣʢʠ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʾʾ ʚʠʩʦʢʫ ʚʠʨʘʞʝʥʽʩʪʴ, ʷʢʘ 

ʧʦʪʨʝʙʫʻ ʚʠʧʨʘʚʣʝʥʥʷ, ʥʘʚʽʪʴ ʷʢʱʦ ʚʦʥʘ ʥʝ ʻ ʢʨʠʪʠʯʥʦʶ). ʊʘʢʠʡ ʚʘʨʽʘʥʪ 

ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʜʘʥʠʭ ʧʽʜʢʨʝʩʣʶʻ ʭʘʨʘʢʪʝʨ ʧʦʤʠʣʢʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʯʘʩʪʦʪʠ ʾʾ 

ʬʽʢʩʘʮʽʾ. 

ʎʝ ʜʦʟʚʦʣʠʣʦ ʦʪʨʠʤʘʪʠ ʟʚʝʜʝʥʽ ʧʦʢʘʟʥʠʢʠ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ɽɻ ʪʘ ʂɻ ʜʦ 

ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ.  
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ʉʧʦʯʘʪʢʫ ʧʨʦʚʝʜʝʤʦ ʷʢʽʩʥʠʡ ʘʥʘʣʽʟ ʮʠʭ ʜʘʥʠʭ ʟ ʦʛʣʷʜʫ ʥʘ ʪʝ, ʯʠ 

ʝʢʚʽʚʘʣʝʥʪʥʽ ʛʨʫʧʠ ʟʘ ʢʽʣʴʢʽʩʪʶ ʩʧʦʨʪʩʤʝʥʽʚ, ʚ ʷʢʠʭ ʝʢʩʧʝʨʪʠ ʟʘʛʘʣʦʤ 

ʬʽʢʩʫʚʘʣʠ ʧʦʤʠʣʢʠ. ɼʣʷ ʚʠʢʦʨʠʩʪʘʥʦ ʢʨʠʪʝʨʽʡ ű ʌʽʰʝʨʘ (ʢʫʪʦʚʝ 

ʧʝʨʝʪʚʦʨʝʥʥʷ), ʷʢʠʡ ʜʦʟʚʦʣʠʚ ʧʝʨʝʚʽʨʠʪʠ, ʯʠ ʻ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ 

ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʯʘʩʪʢʘʤʠ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʨʦʙʠʣʠ ʧʝʚʥʽ ʧʦʤʠʣʢʠ ʚ ʢʦʞʥʽʡ 

ʛʨʫʧʽ (ʪʘʙʣ. 4.3). ʅʘʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʽ ʜʘʥʽ ʧʦʢʘʟʘʣʠ, ʱʦ ʥʘ ʧʦʯʘʪʢʫ 

ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʮʠʢʣʫ ʤʽʞ ʛʨʫʧʘʤʠ ʥʝ ʙʫʣʦ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʭ 

ʚʽʜʤʽʥʥʦʩʪʝʡ ʟʘ ʢʽʣʴʢʽʩʪʶ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʧʨʠʧʫʩʢʘʣʠʩʷ ʧʝʚʥʠʭ ʧʦʤʠʣʦʢ. 

ʊʘʢ, ʟʘ ʧʦʤʠʣʢʘʤʠ ʇ1 (ʚʽʜʩʫʪʥʽʡ ʧʝʨʝʥʽʩ ʤʘʩʠ ʪʽʣʘ ʚʧʝʨʝʜ), ʇ2 

(ʧʝʨʝʭʨʝʱʝʥʥʷ ʥʽʛ ʧʽʜ ʯʘʩ ʢʦʨʦʪʢʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ), ʇ3 (ʜʦʚʛʠʡ ʢʨʦʢ ʧʽʜ ʯʘʩ 

ʢʦʨʦʪʢʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ), ʇ7 (ʚʽʜʩʫʪʥʽʡ ʧʦʩʪʫʧ ʥʘ ʥʦʩʦʢ ʧʽʜ ʯʘʩ ʟʫʧʠʥʢʠ), ʇ8 

(ʚʽʜʩʫʪʥʻ ʟʥʠʞʝʥʥʷ). ʮʝʥʪʨ ʚʘʛʠ ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ ʚ ʨʫʩʽ) ʪʘ ʇ9 (ʟʥʘʯʥʝ 

ʟʥʠʞʝʥʥʷ ʮʝʥʪʨʫ ʚʘʛʠ ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ ʚ ʨʫʩʽ) ʟʥʘʯʝʥʥʷ ű ʜʦʨʽʚʥʶʚʘʣʦ ʥʫʣʶ 

(ʨ>0,05), ʱʦ ʚʢʘʟʫʚʘʣʦ ʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʙʫʜʴ-ʷʢʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ. 

 

ʊʘʙʣʠʮʷ 4.3 ï ʇʦʤʠʣʢʠ ʧʽʜ ʯʘʩ ʧʝʨʝʤʽʱʝʥʴ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʽ, 

ʚʠʷʚʣʝʥʽ ʫ ʩʧʦʨʪʩʤʝʥʽʚ ɽɻ ʪʘ ʂɻ ʥʘ ʧʦʯʘʪʢʫ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʮʠʢʣʫ (ʜʦ 

ʝʢʩʧʝʨʠʤʝʥʪʫ) 

ʂʦʜ 

ʧʦʤʠʣʢʠ 

ʂʽʣʴʢʽʩʪʴ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʟʨʦʙʠʣʠ ʧʦʤʠʣʢʫ, 

ʚʠʷʚʣʝʥʫ ʝʢʩʧʝʨʪʘʤʠ ɼʦʩʪʦʚʽʨʥʽʩʪʴ 

ʚʽʜʤʽʥʥʦʩʪʝʡ 
ɽɻ (n = 4) ʂɻ (n = 4) 

ʢ-ʪ ɹ % ʢ-ʪ ɹ % ű ʨ 

ʇ1 3 75 3 75 0 0,5 

ʇ2 1 25 1 25 0 0,5 

ʇ3 2 50 2 50 0 0,5 

ʇ4 3 75 2 50 0,74 0,23 

ʇ5 2 50 1 25 0,74 0,23 

ʇ6 4 100 3 75 1,48 0,07 

ʇ7 4 100 4 100 0 0,5 

ʇ8 2 50 2 50 0 0,5 

ʇ9 1 25 1 25 0 0,5 

ʇ10 1 25 2 50 0,74 0,23 
 

ʇʨʠʤʽʪʢʘ 1. ɽɻ ï ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʛʨʫʧʘ.  
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ʇʨʠʤʽʪʢʘ 2. ʂɻ ï ʢʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ. 

ʇʨʠʤʽʪʢʘ 3. ʇ1 ï ʧʦʤʠʣʢʠ ʧʽʜ ʯʘʩ ʧʦʯʘʪʢʫ ʨʫʭʫ (ʚʽʜʩʫʪʥʽʡ ʧʝʨʝʥʽʩ ʤʘʩʠ ʪʽʣʘ 

ʚʧʝʨʝʜ). 

ʇʨʠʤʽʪʢʘ 4. ʇ2 ï ʧʝʨʝʭʨʝʱʝʥʥʷ ʥʽʛ ʧʽʜ ʯʘʩ ʢʦʨʦʪʢʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ. 

ʇʨʠʤʽʪʢʘ 5. ʇ3 ï ʜʦʚʛʠʡ ʢʨʦʢ ʧʽʜ ʯʘʩ ʢʦʨʦʪʢʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ.  

ʇʨʠʤʽʪʢʘ 6. ʇ4 ï ʢʦʨʦʪʢʠʡ ʢʨʦʢ  ʧʽʜ ʯʘʩ ʜʦʚʛʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ. 

ʇʨʠʤʽʪʢʘ 7. ʇ5 ï ʧʦʚʽʣʴʥʽ, ʥʝ ʽʥʪʝʥʩʠʚʥʽ ʨʫʭʠ ʧʽʜ ʯʘʩ ʜʦʚʛʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ.  

ʇʨʠʤʽʪʢʘ 8. ʇ6 ï ʥʝ ʩʚʦʻʯʘʩʥʠʡ ʧʦʯʘʪʦʢ ʛʘʣʴʤʫʚʘʥʥʷ.  

ʇʨʠʤʽʪʢʘ 9. ʇ7 ï ʚʽʜʩʫʪʥʽʡ ʧʦʩʪʫʧ ʥʘ ʥʦʩʦʢ ʧʽʜ ʯʘʩ ʟʫʧʠʥʢʠ.  

ʇʨʠʤʽʪʢʘ 10. ʇ8 ï ʚʽʜʩʫʥʝ ʧʦʥʠʞʝʥʥʷ ʮʝʥʪʨʫ ʚʘʛʠ ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ ʚ ʨʫʩʽ.  

ʇʨʠʤʽʪʢʘ 11. ʇ9 ï ʟʥʘʯʥʝ ʧʦʥʠʞʝʥʥʷ ʮʝʥʪʨʫ ʚʘʛʠ ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ ʚ ʨʫʩʽ.  

ʇʨʠʤʽʪʢʘ 12. ʇ10 ï ʩʭʨʝʱʝʥʥʷ ʥʽʛ ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ ʚ ʨʫʩʽ.  

ʇʨʠʤʽʪʢʘ 13. ű ï ʝʤʧʽʨʠʯʥʝ ʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʷ ʌʽʰʝʨʘ (ʢʫʪʦʚʝ ʧʝʨʝʪʚʦʨʝʥʥʷ).  

ʇʨʠʤʽʪʢʘ 14. ʨ ï ʨʽʚʝʥʴ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʚʽʜʤʽʥʥʦʩʪʝʡ.  

 

ɿʘ ʧʦʤʠʣʢʘʤʠ ʇ4 (ʢʦʨʦʪʢʠʡ ʢʨʦʢ ʧʽʜ ʯʘʩ ʜʦʚʛʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ), ʇ5 

(ʧʦʚʠʣʴʥʽ, ʥʝʽʥʪʝʥʩʠʚʥʽ ʨʫʭʠ ʧʽʜ ʯʘʩ ʜʦʚʛʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ) ʪʘ ʇ10 (ʟʥʠʞʝʥʥʷ 

ʥʽʛ ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ ʚ ʨʫʩʽ) ʟʥʘʯʝʥʥʷ ű ʧʝʨʝʚʠʱʫʚʘʣʦ ʥʫʣʴ, ʧʨʦʪʝ ʨʽʚʝʥʴ 

ʟʥʘʯʫʱʦʩʪʽ (ʨ > 0,05) ʪʘʢʦʞ ʩʚʽʜʯʠʚ ʧʨʦ ʥʝʟʥʘʯʥʽʩʪʴ ʨʦʟʙʽʞʥʦʩʪʝʡ ʫ ʯʘʩʪʦʪʽ 

ʚʠʷʚʣʝʥʥʷ ʮʠʭ ʧʦʤʠʣʦʢ. ʊʘʢ ʩʘʤʝ, ʟʘ ʧʦʤʠʣʢʦʶ ʇ6 (ʥʝʩʚʦʻʯʘʩʥʠʡ ʧʦʯʘʪʦʢ 

ʛʘʣʴʤʫʚʘʥʥʷ) ʝʤʧʽʨʠʯʥʝ ʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʷ ʌʽʰʝʨʘ ʩʪʘʥʦʚʠʣʦ 1,48 (ʨ > 0,05) 

ʚʢʘʟʫʚʘʣʦ ʥʘ ʥʝʟʥʘʯʫʱʽʩʪʴ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ɽɻ ʪʘ ʂɻ. ʋ ʮʽʣʦʤʫ ʟʥʘʯʝʥʥʽ ű 

ʥʝ ʚʠʷʚʠʣʠ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʶ ʪʘ 

ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʘʤʠ, ʱʦ ʩʚʽʜʯʠʣʦ ʧʨʦ ʝʢʚʽʚʘʣʝʥʪʥʽʩʪʴ ʛʨʫʧ ʟʘ ʢʽʣʴʢʽʩʪʶ 

ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʧʨʠʧʫʩʢʘʣʠʩʷ ʧʦʤʠʣʦʢ ʥʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɼʘʣʽ ʢʽʣʴʢʽʩʥʦ ʧʨʦʘʥʘʣʽʟʫʻʤʦ ʝʢʚʽʚʘʣʝʥʪʥʽʩʪʴ ʟʘ ʩʪʫʧʝʥʝʤ ʚʠʨʘʞʝʥʦʩʪʽ 

ʪʘʢʠʭ ʧʦʤʠʣʦʢ ʚ ʛʨʫʧʘʭ, ʚʠʟʥʘʯʝʥʠʤ ʰʣʷʭʦʤ ʘʛʨʝʛʫʚʘʥʥʷ ʝʢʩʧʝʨʪʥʠʭ ʦʮʽʥʦʢ 

(ʨʠʩ. 4.7).  

ʈʠʩʫʥʦʢ ʧʦʢʘʟʫʻ, ʱʦ ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʦʮʽʥʢʠ ʚʠʢʦʥʘʥʥʷ ʚʧʨʘʚ ʟ 

ʧʝʨʝʤʽʱʝʥʥʷ ʫ ʩʧʦʨʪʩʤʝʥʽʚ ɽʂ ʪʘ ʂɻ ʙʫʣʠ ʧʦʜʽʙʥʠʤʠ. ʊʘʢ, ʧʦʤʠʣʢʠ ʇ3 

(ʜʦʚʛʠʡ ʢʨʦʢ ʧʽʜ ʯʘʩ ʢʦʨʦʪʢʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ) ʪʘ ʇ8 (ʚʽʜʩʫʪʥʻ ʟʥʠʞʝʥʥʷ 

ʮʝʥʪʨʫ ʚʘʛʠ ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ ʚ ʨʫʩʽ) ʦʪʨʠʤʘʣʠ ʦʜʥʘʢʦʚʽ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʚ 

ʦʙʦʭ ʛʨʫʧʘʭ (1,5 ʽ 2,5 ʚʽʜʧʦʚʽʜʥʦ), ʱʦ ʚʢʘʟʫʻ ʥʘ ʧʦʜʽʙʥʽʩʪʴ ʾʭ ʧʨʦʷʚʫ ʩʝʨʝʜ 

ʩʧʦʨʪʩʤʝʥʽʚ. ɺ ʽʥʰʠʭ ʚʠʧʘʜʢʘʭ, ʦʜʥʘʢ, ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʚʽʜʤʽʥʥʦʩʪʽ. 

ʅʘʧʨʠʢʣʘʜ, ʧʦʤʠʣʢʘ ʇ7 (ʚʽʜʩʫʪʥʽʡ ʧʦʩʪʫʧ ʥʘ ʥʦʩʦʢ ʧʽʜ ʯʘʩ ʟʫʧʠʥʢʠ) ʤʘʣʘ 
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ʚʠʱʫ ʩʝʨʝʜʥʶ ʦʮʽʥʢʫ ʚ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ (4,75) ʧʦʨʽʚʥʷʥʦ ʟ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʶ (3,5).  

ɿʚʝʨʥʝʤʦ ʫʚʘʛʫ ʡ ʥʘ ʧʦʤʠʣʢʫ ʇ10 (ʩʭʨʝʱʝʥʥʷ ʥʽʛ ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ ʚ 

ʨʫʩʽ), ʜʝ ʚ ʂɻ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʩʪʘʥʦʚʠʣʦ 2,25 ʽ ʚʦʥʦ ʧʝʨʝʚʠʱʫʚʘʣʦ ʧʦʢʘʟʥʠʢ 

ʚ ɽɻ (1,25), ʱʦ ʚʢʘʟʫʻ ʥʘ ʙʽʣʴʰʠʡ ʧʨʦʷʚ ʮʽʻʾ ʧʦʤʠʣʢʠ ʚ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ. 

ʊʘʢʦʞ ʚʽʜʤʽʥʥʠʤ ʙʫʣʦ ʽ ʪʝ, ʱʦ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʛʨʫʧʽ ʧʦʤʠʣʢʘ ʇ6 

(ʥʝʩʚʦʻʯʘʩʥʠʡ ʧʦʯʘʪʦʢ ʛʘʣʴʤʫʚʘʥʥʷ) ʦʪʨʠʤʘʣʘ ʪʨʦʭʠ ʤʝʥʰʫ ʦʮʽʥʢʫ (3,25), 

ʥʽʞ ʫ ʂɻ (3,5), ʱʦ ʪʘʢʦʞ ʤʦʞʥʘ ʩʚʽʜʯʠʪʠ ʧʨʦ ʥʝʟʥʘʯʥʽ ʧʦʯʘʪʢʦʚʽ ʚʽʜʤʽʥʥʦʩʪʽ.  

 

 

ʇʨʠʤʽʪʢʘ 1. ɽɻ ï ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʛʨʫʧʘ.  

ʇʨʠʤʽʪʢʘ 2. ʂɻ ï ʢʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ.  

ʇʨʠʤʽʪʢʘ 3. ʇ1 ï ʧʦʤʠʣʢʠ ʧʽʜ ʯʘʩ ʧʦʯʘʪʢʫ ʨʫʭʫ (ʚʽʜʩʫʪʥʽʡ ʧʝʨʝʥʽʩ ʤʘʩʠ ʪʽʣʘ 

ʚʧʝʨʝʜ).  

ʇʨʠʤʽʪʢʘ 4. ʇ2 ï ʧʝʨʝʭʨʝʱʝʥʥʷ ʥʽʛ ʧʽʜ ʯʘʩ ʢʦʨʦʪʢʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ.  

ʇʨʠʤʽʪʢʘ 5. ʇ3 ï ʜʦʚʛʠʡ ʢʨʦʢ ʧʽʜ ʯʘʩ ʢʦʨʦʪʢʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ.  

ʇʨʠʤʽʪʢʘ 6. ʇ4 ï ʢʦʨʦʪʢʠʡ ʢʨʦʢ  ʧʽʜ ʯʘʩ ʜʦʚʛʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ.  

ʇʨʠʤʽʪʢʘ 7. ʇ5 ï ʧʦʚʽʣʴʥʽ, ʥʝ ʽʥʪʝʥʩʠʚʥʽ ʨʫʭʠ ʧʽʜ ʯʘʩ ʜʦʚʛʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ.  

ʇʨʠʤʽʪʢʘ 8. ʇ6 ï ʥʝ ʩʚʦʻʯʘʩʥʠʡ ʧʦʯʘʪʦʢ ʛʘʣʴʤʫʚʘʥʥʷ.  

ʇʨʠʤʽʪʢʘ 9. ʇ7 ï ʚʽʜʩʫʪʥʽʡ ʧʦʩʪʫʧ ʥʘ ʥʦʩʦʢ ʧʽʜ ʯʘʩ ʟʫʧʠʥʢʠ.  

ʇʨʠʤʽʪʢʘ 10. ʇ8 ï ʚʽʜʩʫʥʝ ʧʦʥʠʞʝʥʥʷ ʮʝʥʪʨʫ ʚʘʛʠ ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ ʚ ʨʫʩʽ.  

ʇʨʠʤʽʪʢʘ 11. ʇ9 ï ʟʥʘʯʥʝ ʧʦʥʠʞʝʥʥʷ ʮʝʥʪʨʫ ʚʘʛʠ ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ ʚ ʨʫʩʽ.  

ʇʨʠʤʽʪʢʘ 12. ʇ10 ï ʩʭʨʝʱʝʥʥʷ ʥʽʛ ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ ʚ ʨʫʩʽ. 

 

ʈʠʩʫʥʦʢ 4.7 ï ʉʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ ʧʦʤʠʣʦʢ, ʟʘʬʽʢʩʦʚʘʥʠʭ ʧôʷʪʴʤʘ ʝʢʩʧʝʨʪʘʤʠ 

ʫ ʚʠʢʦʥʘʥʥʽ ʧʝʨʝʤʽʱʝʥʥʷ ʧʽʜ ʯʘʩ ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ ʩʧʦʨʪʩʤʝʥʽʚ ʟ ɽɻ (n = 

4) ʪʘ ʂɻ(n = 4)  ʛʨʫʧ ʥʘ ʧʦʯʘʪʢʫ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʮʠʢʣʫ (ʜʦ ʝʢʩʧʝʨʠʤʝʥʪʫ) 
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ʊʦʙʪʦ, ʧʨʠ ʘʥʘʣʽʟʽ ʫʩʝʨʝʜʥʝʥʠʭ ʜʘʥʠʭ ʘʛʨʝʛʦʚʘʥʠʭ ʝʢʩʧʝʨʪʥʠʭ ʩʫʜʞʝʥʴ 

ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʧʝʚʥʽ, ʭʦʯʘ ʽ ʥʝʟʥʘʯʥʽ, ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʥʷʭ ʜʝʷʢʠʭ 

ʧʦʤʠʣʦʢ ʤʽʞ ʛʨʫʧʘʤʠ. ɸ, ʚʨʘʭʦʚʫʶʯʠ ʚʠʩʦʢʫ ʟʘʣʝʞʥʽʩʪʴ ʥʘʜʽʡʥʦʩʪʽ 

ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʽʜ ʧʦʯʘʪʢʦʚʦʾ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ ɽɻ ʽ ʂɻ, ʚʚʘʞʘʣʦʩʷ 

ʟʘ ʜʦʮʽʣʴʥʝ ʟʜʽʡʩʥʠʪʠ ʧʦʨʽʚʥʷʥʥʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʢʨʠʪʝʨʽʶ 

ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʘʙʦ ʥʝʜʦʩʪʦʚʽʨʥʦʩʪʽ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʥʠʤʠ. ʇʝʨʝʜʫʩʽʤ ʜʣʷ 

ʮʴʦʛʦ ʙʫʣʦ ʚʘʞʣʠʚʦ ʧʝʨʝʚʽʨʠʪʠ ʨʦʟʧʦʜʽʣʠ ʜʘʥʠʭ ʥʘ ʥʦʨʤʘʣʴʥʽʩʪʴ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʝʚʥʦʛʦ ʬʦʨʤʘʣʴʥʦʛʦ ʪʝʩʪʫ. 

ʆʩʢʽʣʴʢʠ ʪʝʩʪ ʂʦʣʤʦʛʦʨʦʚʘ-ʉʤʠʨʥʦʚʘ ʜʣʷ ʪʘʢʠʭ ʤʘʣʠʭ ʦʙʩʷʛʽʚ ʚʠʙʽʨʦʢ 

ʟʘʟʚʠʯʘʡ ʥʝ ʧʨʦʚʦʜʠʪʴʩʷ, ʮʝ ʟʨʦʙʣʝʥʦ ʟʘ ʢʨʠʪʝʨʽʻʤ ʐʘʧʽʨʦ-ʋʽʣʢʘ (ʪʘʙʣ. 4.3).  

 

ʊʘʙʣʠʮʷ 4.3 ï ʇʝʨʝʚʽʨʢʘ ʥʘ ʥʦʨʤʘʣʴʥʽʩʪʴ ʘʛʨʝʛʦʚʘʥʠʭ ʦʮʽʥʦʢ ʧʦʤʠʣʦʢ, 

ʟʘʬʽʢʩʦʚʘʥʠʭ ʧôʷʪʴʤʘ ʝʢʩʧʝʨʪʘʤʠ ʫ ʚʠʢʦʥʘʥʥʽ ʧʝʨʝʤʽʱʝʥʥʷ ʧʽʜ ʯʘʩ 

ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ ʩʧʦʨʪʩʤʝʥʽʚ ʟ ɽɻ ʪʘ ʂɻ  (ʜʦ ʝʢʩʧʝʨʠʤʝʥʪʫ) 

ʂʦʜ ʧʦʤʠʣʢʠ 
ɽɻ (n=4) ʂɻ (n=4) 

ʐʘʧʽʨʦ-ʋʽʣʢ ɿʥʘʯ. ʐʘʧʽʨʦ-ʋʽʣʢ ɿʥʘʯ. 

ʇ1 0,811 p > 0,05 0,848 p > 0,05 

ʇ2 0,63 p < 0,05 0,63 p < 0,05 

ʇ3 0,763 p > 0,05 0,763 p > 0,05 

ʇ4 0,811 p > 0,05 0,729 p < 0,05 

ʇ5 0,729 p < 0,05 0,63 p < 0,05 

ʇ6 0,849 p > 0,05 0,763 p > 0,05 

ʇ7 0,63 p < 0,05 0,63 p < 0,05 

ʇ8 0,729 p < 0,05 0,729 p < 0,05 

ʇ9 0,63 p < 0,05 0,63 p < 0,05 

ʇ10 0,63 p < 0,05 0,811 p > 0,05 

 

ɿʥʘʯʝʥʥʷ p > 0,05 ʫ ʥʘʚʝʜʝʥʽʡ ʪʘʙʣʠʮʽ ʧʦʢʘʟʫʻ, ʱʦ ʛʽʧʦʪʝʟʘ ʧʨʦ 

ʥʦʨʤʘʣʴʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʥʝ ʚʽʜʭʠʣʷʻʪʴʩʷ, ʽ ʜʘʥʽ ʚʚʘʞʘʶʪʴʩʷ ʥʦʨʤʘʣʴʥʦ 

ʨʦʟʧʦʜʽʣʝʥʠʤʠ. ɸ ʷʢʱʦ p < 0,05, ʪʦ ʧʦʢʘʟʥʠʢ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʥʦʨʤʘʣʴʥʦʤʫ 

ʨʦʟʧʦʜʽʣʫ. ʋ ʢʦʞʥʽʡ ʟ ʛʨʫʧ (ɽɻ ʽ ʂɻ) ʻ ʧʦʢʘʟʥʠʢʠ ʟ ʥʦʨʤʘʣʴʥʠʤ ʽ 

ʥʝʥʦʨʤʘʣʴʥʠʤ ʨʦʟʧʦʜʽʣʦʤ, ʜʣʷ ʘʥʘʣʽʟʫ ʪʘʢʠʭ ʜʘʥʠʭ, ʘ ʩʘʤʝ, ʟʽʙʨʘʥʠʭ ʟʘ 
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ʧʦʢʘʟʥʠʢʘʤʠ  ʇ2, ʇ4, ʇ5, ʇ7, ʇ8, ʇ9, ʇ10, ʥʝʧʘʨʘʤʝʪʨʠʯʥʽ ʤʝʪʦʜʠ ʙʫʜʫʪʴ 

ʙʽʣʴʰ ʜʦʨʝʯʥʠʤʠ.  

ʋ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʜʚʦʭ ʥʝʟʘʣʝʞʥʠʭ ʚʠʙʽʨʦʢ ʥʝʦʙʭʽʜʥʦ 

ʟʘʩʪʦʩʫʚʘʪʠ ʢʨʠʪʝʨʽʡ ʄʘʥʥʘ-ʋʽʪʥʽ, ʷʢʠʡ ʥʝ ʚʠʤʘʛʘʻ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʽ 

ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʥʝʚʝʣʠʢʠʭ ʚʠʙʽʨʦʢ. 

ʋ ʽʥʰʠʭ ʚʠʧʘʜʢʘʭ (ʜʣʷ ʇ1, ʇ3, ʇ6), ʭʦʯʘ ʽ ʥʝ ʦʙʦʚôʷʟʢʦʚʦ, ʘʣʝ ʤʦʞʥʘ 

ʙʫʣʦ ʙ  ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʘʨʘʤʝʪʨʠʯʥʽ ʤʝʪʦʜʠ (ʊ-ʪʝʩʪ ʉʪʴʶʜʝʥʪʘ). ɺʽʜʪʘʢ, 

ʯʝʨʝʟ ʟʤʽʰʘʥʽ ʨʦʟʧʦʜʽʣʠ ʚ ʦʙʦʭ ʛʨʫʧʘʭ ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʨʽʰʝʥʥʷ ʟʘʩʪʦʩʫʚʘʪʠ 

ʥʝʧʘʨʘʤʝʪʨʠʯʥʽ ʩʪʘʪʠʩʪʠʯʥʽ ʤʝʪʦʜʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʨʝʢʪʥʦʩʪʽ ʚʠʩʥʦʚʢʽʚ 

ʧʨʦ ʝʢʚʽʚʘʣʝʥʪʥʽʩʪʴ ʛʨʫʧ ʜʦ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʩʬʦʨʤʦʚʘʥʦ ʪʘʙʣʠʮʶ 4. 4, ʷʢʘ ʜʝʤʦʥʩʪʨʫʻ ʧʦʨʽʚʥʷʥʥʷ 

ʘʛʨʝʛʦʚʘʥʠʭ ʦʮʽʥʦʢ ʧʦʤʠʣʦʢ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʧʝʨʝʤʽʱʝʥʴ ʩʧʦʨʪʩʤʝʥʘʤʠ ʚ 

ʛʨʫʧʘʭ ʜʦ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʜʝ ʦʮʽʥʢʘ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʚʽʜʤʽʥʥʦʩʪʝʡ ʟʜʽʡʩʥʶʚʘʣʘʩʷ 

ʟʘ ʢʨʠʪʝʨʽʻʤ ʄʘʥʥʘ-ʋʽʪʥʽ (U) ʜʣʷ ʥʝʟʘʣʝʞʥʠʭ ʚʠʙʽʨʦʢ ʧʨʠ ʥʝʥʦʨʤʘʣʴʥʦʤʫ 

ʨʦʟʧʦʜʽʣʽ ʙʽʣʴʰʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ. 

 

ʊʘʙʣʠʮʷ 4.4 ï ʇʦʨʽʚʥʷʥʥʷ ʘʛʨʝʛʦʚʘʥʠʭ ʦʮʽʥʦʢ ʧʦʤʠʣʦʢ, ʟʘʬʽʢʩʦʚʘʥʠʭ 

ʧôʷʪʴʤʘ ʝʢʩʧʝʨʪʘʤʠ ʫ ʚʠʢʦʥʘʥʥʽ ʧʝʨʝʤʽʱʝʥʥʷ ʧʽʜ ʯʘʩ ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ 

ʩʧʦʨʪʩʤʝʥʽʚ ʟ ɽɻ (n = 4) ʪʘ ʂɻ (n = 4) ʛʨʫʧ ʥʘ ʧʦʯʘʪʢʫ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʮʠʢʣʫ 

(ʜʦ ʝʢʩʧʝʨʠʤʝʥʪʫ) 

ɻʨʫʧʠ 

ʉʪʘʪʠ-

ʩʪʠʯʥʽ 

ʧʦʢʘʟ-

ʥʠʢʠ 

ʇʦʤʠʣʢʠ, ʟʘʬʽʢʩʦʚʘʥʽ ʝʢʩʧʝʨʪʘʤʠ 

ʇ1 ʇ2 ʇ3 ʇ4 ʇ5 ʇ6 ʇ7 ʇ8 ʇ9 ʇ10 

ɽɻ (n=4) 

ὼӶ 2,75 0,75 1,5 2,75 2,5 3,25 3,5 2,5 0,25 1,25 

SD 2,63 1,5 2,38 2,63 2,89 1,5 1 2,89 0,5 2,5 

ὗ 0,25 0 0 0,25 0 2 2,5 0 0 0 

ʄʝ 3 0 0,5 3 2,5 3 4 2,5 0 0 

ὗ  5 2,25 4 5 5 4,75 4 5 0,75 3,75 

ʂɻ (n=4) 

ὼӶ 3,25 1,25 1,5 2,5 1,25 3,5 4,75 2,5 0,5 2,25 

SD 2,36 2,5 2,38 2,89 2,5 2,38 0,5 2,89 1 2,63 

ὗ 0,75 0 0 0 0 1 4,25 0 0 0 

ʄʝ 4 0 0,5 2,5 0 4,5 5 2,5 0 2 

ὗ  5 3,75 4 5 3,75 5 5 5 1,5 4,75 

ɼʦʩʪʦʚʽʨ- U 7,5 7,5 8,0 7,0 6,0 6,5 1,5 8,0 7,5 6,5 
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ʥʽʩʪʴ ʚʽʜ-

ʤʽʥʥʦʩʪʝʡ 
p p>0,05 p>0,05 p>0,05 p>0,05 p>0,05 p>0,05 p>0,05 p>0,05 p>0,05 p>0,05 

 

ʇʨʠʤʽʪʢʘ 1. U ï ʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʷ ʄʘʥʥʘ-ʋʾʪʥʽ. 

ʇʨʠʤʽʪʢʘ 2. ʨ ï ʨʽʚʝʥʴ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʚʽʜʤʽʥʥʦʩʪʝʡ. 

 

ʋ ʮʽʡ ʪʘʙʣʠʮʽ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ (ὼӶ) ʧʦʢʘʟʫʶʪʴ ʩʝʨʝʜʥʶ ʢʽʣʴʢʽʩʪʴ 

ʧʦʤʠʣʦʢ, ʷʢʽ ʙʫʣʠ ʟʘʬʽʢʩʦʚʘʥʽ ʝʢʩʧʝʨʪʘʤʠ ʜʣʷ ʢʦʞʥʦʾ ʛʨʫʧʠ. ɺ ʜʝʷʢʠʭ 

ʚʠʧʘʜʢʘʭ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʚʠʱʠʤ ʻ ʚ ʂɻ (ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʧʦʤʠʣʦʢ ʇ7 ʪʘ 

ʇ10), ʘ ʚ ʽʥʰʠʭ ï ʚ ɽɻ (ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʇ1, ʇ4, ʇ5). ʉʪʘʥʜʘʨʪʥʽ ʚʽʜʭʠʣʝʥʥʷ 

(SD) ʜʝʤʦʥʩʪʨʫʶʪʴ ʚʘʨʽʘʪʠʚʥʽʩʪʴ ʧʦʤʠʣʦʢ ʚ ʛʨʫʧʘʭ ʩʧʦʨʪʩʤʝʥʽʚ. ɼʣʷ 

ʙʘʛʘʪʴʦʭ ʧʦʤʠʣʦʢ ʚʘʨʽʘʪʠʚʥʽʩʪʴ ʻ ʧʦʜʽʙʥʦʶ ʤʽʞ ʛʨʫʧʘʤʠ, ʘʣʝ ʚ ʜʝʷʢʠʭ 

ʚʠʧʘʜʢʘʭ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʚʽʜʤʽʥʥʦʩʪʽ (ʥʘʧʨʠʢʣʘʜ, SD ʜʣʷ ʇ7 ʫ ʂɻ ʤʝʥʰʝ, 

ʥʽʞ ʫ ɽɻ). ɿʥʘʯʝʥʥʷ U ʧʦʢʘʟʫʻ ʨʘʥʛ ʨʦʟʧʦʜʽʣʫ ʜʣʷ ʢʦʞʥʦʾ ʧʦʤʠʣʢʠ ʤʽʞ ʜʚʦʤʘ 

ʛʨʫʧʘʤʠ, ʘ ʨʽʚʝʥʴ ʟʥʘʯʫʱʦʩʪʽ (p), ʷʢʠʡ ʜʣʷ ʚʩʽʭ ʧʦʤʠʣʦʢ ʟʥʘʯʝʥʥʷ ʙʫʚ  

ʙʽʣʴʰʠʤ ʟʘ 0,05, ʚʢʘʟʫʻ ʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ 

ʤʽʞ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʶ ʪʘ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʘʤʠ ʟʘ ʞʦʜʥʦʶ ʟ ʧʦʤʠʣʦʢ. 

ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʦʙʠʜʚʽ ʛʨʫʧʠ ʻ ʝʢʚʽʚʘʣʝʥʪʥʠʤʠ ʥʘ ʧʦʯʘʪʢʫ 

ʝʢʩʧʝʨʠʤʝʥʪʫ, ʦʩʢʽʣʴʢʠ ʚʽʜʤʽʯʝʥʦ ʥʝʜʦʩʪʘʪʥʶ ʨʦʟʙʽʞʥʽʩʪʴ ʟʘ ʧʨʦʷʚʦʤ 

ʧʦʤʠʣʦʢ ʥʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʥʷ. ɿ ʦʛʣʷʜʫ ʥʘ ʮʽ ʨʝʟʫʣʴʪʘʪʠ ʤʦʞʥʘ 

ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʛʨʫʧʠ ʤʘʣʠ ʧʦʜʽʙʥʠʡ ʚʠʭʽʜʥʠʡ ʨʽʚʝʥʴ ʪʝʭʥʽʢʠ 

ʧʝʨʝʤʽʱʝʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ ʧʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ ʦʮʽʥʢʠ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʘʚʪʦʨʩʴʢʦʾ ʪʝʭʥʦʣʦʛʽʾ, ʽ, ʷʢʱʦ ʛʨʫʧʠ ʙʫʣʠ ʝʢʚʽʚʘʣʝʥʪʥʠʤʠ ʥʘ 

ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʟʤʽʥʠ ʚ ʯʘʩʪʦʪʽ ʘʙʦ ʭʘʨʘʢʪʝʨʽ ʧʦʤʠʣʦʢ ʧʽʩʣʷ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʘʚʪʦʨʩʴʢʦʾ ʪʝʭʥʦʣʦʛʽʾ ʤʦʞʫʪʴ ʙʫʪʠ ʦʙ'ʻʢʪʠʚʥʦ ʚʽʜʥʝʩʝʥʽ ʜʦ 

ʚʧʣʠʚʫ ʟʘʩʦʙʽʚ ʘʚʪʦʨʩʴʢʦʾ ʪʝʭʥʦʣʦʛʽʾ. 

ʇʝʨʝʭʦʜʷʯʠ ʜʦ ʜʨʫʛʦʛʦ ʢʨʦʢʫ ʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʥʘ 

ʷʢʦʤʫ ʤʠ ʤʘʻʤʦ ʧʝʨʝʚʽʨʠʪʠ, ʯʠ ʚʽʜʙʫʣʦʩʷ ʟʥʘʯʥʝ ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʦʤʠʣʦʢ 

ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʛʨʫʧʽ ʧʨʦʪʷʛʦʤ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʚʚʘʞʘʻʤʦ 

ʟʘ ʥʝʦʙʭʽʜʥʝ ʚʠʟʥʘʯʠʪʠʩʷ ʟ ʥʘʜʽʡʥʽʩʪʶ ʝʢʩʧʝʨʪʥʠʭ ʩʫʜʞʝʥʴ ʧʨʠ ʬʽʢʩʘʮʽʾ 

ʧʦʤʠʣʦʢ ʩʧʦʨʪʩʤʝʥʽʚ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ.  
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ɿʘʩʪʦʩʫʚʘʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʢʦʥʢʦʨʜʘʮʽʾ ʂʝʥʜʘʣʣʘ ʜʘʣʦ ʟʤʦʛʫ 

ʫʧʝʚʥʠʪʠʩʷ, ʱʦ ʧʦʤʽʨʥʘ ʥʘʜʽʡʥʽʩʪʴ ʝʢʩʧʝʨʪʥʠʭ ʦʮʽʥʦʢ ʟʙʝʨʽʛʘʣʘʩʷ ʽ ʚ ʜʨʫʛʽʡ 

ʩʝʨʽʾ ʚʠʧʨʦʙʫʚʘʥʴ (ʪʘʙʣ.4.5).  

ɿ ʮʠʭ ʜʘʥʠʭ ʙʘʯʠʤʦ, ʱʦ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʦʮʽʥʦʢ ʧʦʤʠʣʦʢ ʚʘʨʽʶʚʘʣʠʩʷ 

ʚʽʜ 2 ʜʦ 2,4 ʩʝʨʝʜ ʧôʷʪʠ ʝʢʩʧʝʨʪʽʚ. ʉʪʘʥʜʘʨʪʥʽ ʚʽʜʭʠʣʝʥʥʷ ʙʫʣʠ ʥʘ ʨʽʚʥʽ ʚʽʜ 

1,03 ʜʦ 1,45, ʱʦ ʚʢʘʟʫʻ ʥʘ ʥʘʷʚʥʽʩʪʴ ʚʘʨʽʘʪʠʚʥʦʩʪʽ ʚ ʦʮʽʥʢʘʭ ʨʽʟʥʠʭ ʧʦʤʠʣʦʢ, 

ʘʣʝ ʚʦʥʘ ʻ ʥʝʟʥʘʯʥʦʶ. 

ʂʦʝʬʽʮʽʻʥʪ ʂʝʥʜʘʣʣʘ W = 0,357, ʧʨʠ ʨʽʚʥʽ ʟʥʘʯʫʱʦʩʪʽ p < 0,05, ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʧʦʤʽʨʥʫ, ʘʣʝ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʫ ʫʟʛʦʜʞʝʥʽʩʪʴ ʝʢʩʧʝʨʪʥʠʭ ʦʮʽʥʦʢ. ʎʝ 

ʦʟʥʘʯʘʻ, ʱʦ ʝʢʩʧʝʨʪʠ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʜʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ ʫʟʛʦʜʞʝʥʦʩʪʽ ʫ 

ʩʚʦʾʭ ʩʫʜʞʝʥʥʷʭ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʚʘʞʘʪʠ ʾʭ ʦʮʽʥʢʠ ʥʘʜʽʡʥʠʤʠ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ 

ʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

 

ʊʘʙʣʠʮʷ 4.5 ï ʈʝʟʫʣʴʪʘʪʠ ʧʝʨʝʚʽʨʢʠ ʫʟʛʦʜʞʝʥʦʩʪʽ ʦʮʽʥʦʢ ʝʢʩʧʝʨʪʽʚ 

ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ɽʢʩʧʝʨʪʠ 

ʂ-ʪʴ 

ʢʨʠʪʝ

-ʨʽʾʚ 

ʇʝʨʚʠʥʥʽ ʩʪʘʪʠʩʪʠʢʠ 
ʂʚʘʨʪʠʣʽ 

ʨʦʟʧʦʜʽʣʫ ʉʈ 

ὼӶ SD min max ὗ ʄʝ ὗ  

1 ʝʢʩʧʝʨʪ 10 2,2 1,03 1 4 1 2 3 3,1 

2 ʝʢʩʧʝʨʪ 10 2 1,41 1 5 1 1,5 2,5 2,8 

3 ʝʢʩʧʝʨʪ 10 2,1 1,45 1 5 1 1,5 3,3 2,9 

4 ʝʢʩʧʝʨʪ 10 2,4 1,35 1 5 1 2 3,3 3,3 

5 ʝʢʩʧʝʨʪ 10 2,1 1,45 1 5 1 1,5 3,3 2,9 

ʋʟʛʦʜʞʝʥʽʩʪʴ W = 0,357; df = 4; p < 0,05 

 

ɿʜʽʡʩʥʽʤʦ ʷʢʽʩʥʠʡ ʘʥʘʣʽʟ ʟʤʽʥ ʨʝʟʫʣʴʪʘʪʽʚ ʟʘ ʢʽʣʴʢʽʩʪʶ ʩʧʦʨʪʩʤʝʥʽʚ, ʚ 

ʷʢʠʭ ʝʢʩʧʝʨʪʠ ʬʽʢʩʫʚʘʣʠ ʧʦʤʠʣʢʠ. ʊʫʪ ʪʘʢʦʞ ʜʦʨʝʯʥʦ ʟʘʩʪʦʩʫʚʘʪʠ ʤʝʪʦʜ 

ʢʫʪʦʚʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʌʽʰʝʨʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʪʘʪʠʩʪʠʯʥʦʾ ʟʥʘʯʫʱʦʩʪʽ ʮʠʭ 

ʟʤʽʥ (ʪʘʙʣ. 4.6). 

ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʟʤʽʥ ʢʽʣʴʢʦʩʪʽ ʩʧʦʨʪʩʤʝʥʽʚ ɽɻ, ʫ ʷʢʠʭ ʟʘʬʽʢʩʦʚʘʥʽ 

ʧʦʤʠʣʢʠ ʧʽʜ ʯʘʩ ʧʝʨʝʤʽʱʝʥʥʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʽ ʧʽʩʣʷ ʝʢʩʧʝʨʠʤʝʥʪʫ, 
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ʧʦʢʘʟʘʣʠ ʩʫʪʪʻʚʝ ʾʭ ʟʥʠʞʝʥʥʷ. ɿʥʘʯʥʘ ʯʘʩʪʠʥʘ ʧʦʤʠʣʦʢ ʙʫʣʘ ʘʙʦ ʧʦʚʥʽʩʪʶ 

ʫʩʫʥʝʥʘ, ʘʙʦ ʩʫʪʪʻʚʦ ʟʤʝʥʰʝʥʘ.  

ʊʘʢ, ʧʦʤʠʣʢʘ ʇ1 (ʚʽʜʩʫʪʥʽʡ ʧʝʨʝʥʽʩ ʤʘʩʠ ʪʽʣʘ ʚʧʝʨʝʜ), ʷʢʫ ʜʦ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʜʦʧʫʩʪʠʣʠ 3 ʩʧʦʨʪʩʤʝʥʠ (75 %), ʧʽʩʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʘʚʪʦʨʩʴʢʦʾ ʪʝʭʥʦʣʦʛʽʾ ʙʫʣʘ ʟʘʬʽʢʩʦʚʘʥʘ ʣʠʰʝ ʫ 1 ʩʧʦʨʪʩʤʝʥʘ (25 %) (ű = 2,09, 

ʨ = 0,02).  

ɸʥʘʣʦʛʽʯʥʽ ʩʫʪʪʻʚʽ ʟʤʽʥʠ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʟʘ ʧʦʤʠʣʢʦʶ ʇ4 (ʢʦʨʦʪʢʠʡ 

ʢʨʦʢ ʧʽʜ ʯʘʩ ʪʨʠʚʘʣʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ), ʜʝ ʢʽʣʴʢʽʩʪʴ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʜʦʧʫʩʪʠʣʠ 

ʮʶ ʧʦʤʠʣʢʫ, ʟʤʝʥʰʠʣʘʩʷ ʟ 3 (75 %) ʜʦ 1 (25 %) (ű = 2,09, ʨ = 0,02). 

 

 

 

ʊʘʙʣʠʮʷ 4.6 ï ʇʦʤʠʣʢʠ ʧʽʜ ʯʘʩ ʧʝʨʝʤʽʱʝʥʴ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʽ, 

ʚʠʷʚʣʝʥʽ ʫ ʩʧʦʨʪʩʤʝʥʽʚ ɽɻ (n = 4) ʧʨʦʪʷʛʦʤ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʂʦʜ 

ʧʦʤʠʣʢʠ 

ʂʽʣʴʢʽʩʪʴ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʟʨʦʙʠʣʠ ʧʦʤʠʣʢʫ, 

ʚʠʷʚʣʝʥʫ ʝʢʩʧʝʨʪʘʤʠ ɼʦʩʪʦʚʽʨʥʽʩʪʴ 

ʟʤʽʥ ɼʦ ʝʢʩʧʝʨʠʤʝʥʪʫ        

(n = 4) 

ʇʽʩʣʷ ʝʢʩʧʝʨʠʤʝʥʪʫ   

(n = 4) 

ʢ-ʪ ɹ % ʢ-ʪ ɹ % ű ʨ 

ʇ1 3 75 1 25 2,09 0,02 

ʇ2 1 25 0 0 1,48 0,06 

ʇ3 2 50 1 25 0,74 0,23 

ʇ4 3 75 1 25 2,09 0,02 

ʇ5 2 50 0 0 2,22 0,02 

ʇ6 4 100 1 25 2,96 0,002 

ʇ7 4 100 1 25 2,96 0,002 

ʇ8 2 50 0 0 2,22 0,02 

ʇ9 1 25 0 0 1,48 0,06 

ʇ10 1 25 0 0 1,48 0,06 

 

ɿʘ ʧʦʤʠʣʢʦʶ ʇ5 (ʧʦʚʽʣʴʥʽ, ʥʝʽʥʪʝʥʩʠʚʥʽ ʨʫʭʠ ʧʽʜ ʯʘʩ ʪʨʠʚʘʣʦʛʦ 

ʧʝʨʝʤʽʱʝʥʥʷ) ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʚʠʨʘʞʝʥʝ ʧʦʢʨʘʱʝʥʥʷ: ʜʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʾʾ 

ʜʦʧʫʩʪʠʣʠ 2 ʩʧʦʨʪʩʤʝʥʠ (50 %), ʘ ʧʽʩʣʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʞʦʜʝʥ ʟ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʥʝ ʧʨʠʧʫʩʪʠʚʩʷ ʮʽʻʾ ʧʦʤʠʣʢʠ (ű = 2,22, ʨ = 0,02).  
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ʅʘʡʙʽʣʴʰ ʟʥʘʯʥʽ ʟʤʽʥʠ ʙʫʣʠ ʟʘʬʽʢʩʦʚʘʥʽ ʜʣʷ ʧʦʤʠʣʦʢ ʇ6 (ʥʝʩʚʦʻʯʘʩʥʠʡ 

ʧʦʯʘʪʦʢ ʛʘʣʴʤʫʚʘʥʥʷ) ʪʘ ʇ7 (ʚʽʜʩʫʪʥʽʡ ʧʦʩʪʫʧ ʥʘ ʥʦʩʦʢ ʧʽʜ ʯʘʩ ʟʫʧʠʥʢʠ). ɼʦ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʦʤʠʣʢʠ ʜʦʧʫʩʢʘʣʠ ʚʩʽ ʩʧʦʨʪʩʤʝʥʠ (100 %), ʧʨʦʪʝ ʧʽʩʣʷ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʢʽʣʴʢʽʩʪʴ ʪʘʢʠʭ ʩʧʦʨʪʩʤʝʥʽʚ ʟʤʝʥʰʠʣʘʩʷ ʜʦ 1 (25 %) (ű = 2,96, 

ʨ = 0,002 ʜʣʷ ʦʙʦʭ ʧʦʤʠʣʦʢ). ʊʘʢʦʞ ʟʥʘʯʥʽ ʟʤʽʥʠ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʟʘ ʧʦʤʠʣʢʦʶ 

ʇ8 (ʚʽʜʩʫʪʥʻ ʟʥʠʞʝʥʥʷ ʮʝʥʪʨʫ ʚʘʛʠ ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ ʚ ʨʫʩʽ): ʜʦ ʝʢʩʧʝʨʠʤʝʥʪʫ 

2 ʩʧʦʨʪʩʤʝʥʠ (50%) ʟʨʦʙʠʣʠ ʮʶ ʧʦʤʠʣʢʫ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʧʽʩʣʷ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʞʦʜʥʠʡ ʩʧʦʨʪʩʤʝʥ ʾʾ ʥʝ ʟʨʦʙʠʚ (ű = 2,22, ʨ = 0,02). 

ʂʨʽʤ ʮʴʦʛʦ, ʜʣʷ ʜʝʷʢʠʭ ʧʦʤʠʣʦʢ, ʪʘʢʠʭ ʷʢ ʇ2 (ʧʝʨʝʭʨʝʱʝʥʥʷ ʥʽʛ ʧʽʜ ʯʘʩ 

ʢʦʨʦʪʢʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ), ʇ9 (ʟʥʘʯʥʝ ʟʥʠʞʝʥʥʷ ʮʝʥʪʨʫ ʚʘʛʠ ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ ʚ 

ʨʫʩʽ) ʪʘ ʇ10 (ʧʝʨʝʭʨʝʱʝʥʥʷ ʥʽʛ ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ ʚ ʨʫʩʽ), ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ 

ʪʝʥʜʝʥʮʽʾ ʜʦ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʾʭ ʜʦʧʫʩʢʘʣʠ. ʇʨʦʪʝ ʟʤʽʥʠ 

ʥʝ ʜʦʩʷʛʣʠ ʨʽʚʥʷ ʩʪʘʪʠʩʪʠʯʥʦʾ ʟʥʘʯʫʱʦʩʪʽ (p > 0,05). ʪʘʢʠʤ ʯʠʥʦʤ, ʢʽʣʴʢʽʩʪʴ 

ʩʧʦʨʪʩʤʝʥʽʚ, ʱʦ ʟʨʦʙʠʣʠ ʧʦʤʠʣʢʫ ʇ2, ʟʤʝʥʰʠʣʘʩʷ ʟ 1 (25%) ʜʦ 0, ʘ ʜʣʷ 

ʧʦʤʠʣʦʢ ʇ9 ʽ ʇ10 ʢʽʣʴʢʽʩʪʴ ʪʘʢʠʭ ʩʧʦʨʪʩʤʝʥʽʚ ʟʤʝʥʰʠʣʘʩʷ ʟ 1 (25 %) ʜʦ 0, ʽ 

ʨʽʚʝʥʴ ʟʥʘʯʫʱʦʩʪʽ ʪʘʢʦʞ ʥʝ ʜʦʩʷʛʘʻ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʧʦʨʦʛʫ (ű = 1,48, ʨ = 0,06). 

ʆʪʞʝ, ʨʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʫ ʩʚʽʜʯʘʪʴ ʧʨʦ ʩʫʪʪʻʚʝ ʟʥʠʞʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʧʦʤʠʣʦʢ ʫ ʚʠʢʦʥʘʥʥʽ ʧʝʨʝʤʽʱʝʥʴ ʩʧʦʨʪʩʤʝʥʘʤʠ ɽɻ ʧʽʩʣʷ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʘʚʪʦʨʩʴʢʦʾ ʪʝʭʥʦʣʦʛʽʾ.  

ʅʘʡʙʽʣʴʰʽ ʟʤʽʥʠ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʟʘ ʧʦʤʠʣʢʘʤʠ, ʧʦʚôʷʟʘʥʠʤʠ ʟ 

ʥʝʩʚʦʻʯʘʩʥʠʤ ʧʦʯʘʪʢʦʤ ʛʘʣʴʤʫʚʘʥʥʷ ʪʘ ʚʽʜʩʫʪʥʽʩʪʶ ʧʦʩʪʫʧʫ ʥʘ ʥʦʩʦʢ ʧʽʜ ʯʘʩ 

ʟʫʧʠʥʢʠ, ʜʝ ʙʫʣʦ ʜʦʩʷʛʥʫʪʦ ʥʘʡʙʽʣʴʰʦʛʦ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʩʧʦʨʪʩʤʝʥʽʚ, 

ʷʢʽ ʜʦʧʫʩʪʠʣʠ ʾʭ ʧʦʤʠʣʢʠ.  

ɺʠʧʘʜʢʠ, ʢʦʣʠ ʩʪʘʪʠʩʪʠʯʥʘ ʟʥʘʯʫʱʽʩʪʴ ʟʤʽʥ ʙʫʣʘ ʥʝ ʚʩʪʘʥʦʚʣʝʥʘ, 

ʧʦʚôʷʟʘʥʽ ʟ ʥʠʟʴʢʠʤ ʧʦʯʘʪʢʦʚʠʤ ʨʽʚʥʝʤ ʾʭʥʴʦʛʦ ʧʨʦʷʚʫ (ʮʽ ʧʦʤʠʣʢʠ ʙʫʣʠ 

ʥʝʪʠʧʦʚʠʤʠ ʽ ʜʦ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ), ʘ ʦʪʞʝ ʙʫʣʠ ʥʘʩʣʽʜʢʦʤ çʝʬʝʢʪʫ 

ʩʪʝʣʽè, ʥʘʚʽʪʴ ʷʢʱʦ ʢʽʣʴʢʽʩʪʴ ʮʠʭ ʧʦʤʠʣʦʢ ʟʤʝʥʰʠʣʘʩʷ ʜʦ ʥʫʣʷ. 

ɸʥʘʣʽʟʫʶʯʠ ʢʽʣʴʢʽʩʥʦ ʟʤʽʥʠ ʫ ʩʪʫʧʝʥʽ ʚʠʨʘʞʝʥʦʩʪʽ ʧʦʤʠʣʦʢ ʚ 

ʩʧʦʨʪʩʤʝʥʽʚ ɽɻ, ʚʠʟʥʘʯʝʥʠʭ ʟʘ ʩʫʤʘʮʽʻʶ ʝʢʩʧʝʨʪʥʠʭ ʦʮʽʥʦʢ, ʧʦʧʝʨʝʜʥʴʦ 
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ʨʦʟʛʣʷʥʝʤʦ ʾʭʥʽ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʥʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ ʪʘ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ 

ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʮʠʢʣʫ (ʨʠʩ. 4. 8).  

ʅʘ ʛʨʘʬʽʢʫ ʟʦʙʨʘʞʝʥʦ ʧʦʨʽʚʥʷʥʥʷ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʧʦʤʠʣʦʢ, 

ʟʘʬʽʢʩʦʚʘʥʠʭ ʝʢʩʧʝʨʪʘʤʠ ʫ ʩʧʦʨʪʩʤʝʥʽʚ ɽɻ ʜʦ ʪʘ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ 

ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʝʢʩʧʝʨʽʤʝʥʪʫ. ʃʽʥʽʷ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʣʘ ʧʦʢʘʟʥʠʢʘʤ ʜʦ 

ʝʢʩʧʝʨʠʤʝʥʪʫ, ʤʘʣʘ ʚʠʱʽ ʟʥʘʯʝʥʥʷ ʧʦʤʠʣʦʢ, ʪʦʜʽ ʷʢ ʧʽʩʣʷ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʩʫʪʪʻʚʝ ʟʥʠʞʝʥʥʷ ʩʝʨʝʜʥʽʭ ʦʮʽʥʦʢ ʟʘ ʚʩʽʤʘ ʢʨʠʪʝʨʽʷʤʠ. 

ʆʩʦʙʣʠʚʦ ʧʦʤʽʪʥʝ ʟʥʠʞʝʥʥʷ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʘ ʧʦʤʠʣʢʘʤʠ ʇ1 (ʚʽʜʩʫʪʥʽʡ 

ʧʝʨʝʥʽʩ ʤʘʩʠ ʪʽʣʘ ʚʧʝʨʝʜ), ʇ7 (ʚʽʜʩʫʪʥʽʡ ʧʦʩʪʫʧ ʥʘ ʥʦʩʦʢ ʧʽʜ ʯʘʩ ʟʫʧʠʥʢʠ) ʪʘ 

ʇ8 (ʚʽʜʩʫʪʥʻ ʟʥʠʞʝʥʥʷ ʮʝʥʪʨʫ ʚʘʛʠ ʯʘʩ ʩʪʨʽʣʴʙʠ ʚ ʨʫʩʽ), ʷʢʽ ʧʦʤʽʪʥʦ 

ʟʤʝʥʰʠʣʠʩʷ ʧʽʩʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʘʚʪʦʨʩʴʢʦʾ ʧʨʦʛʨʘʤʠ. ʎʝ ʚʢʘʟʫʚʘʣʦ ʧʨʦ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʦʾ ʘʚʪʦʨʩʴʢʦʾ ʪʭʥʦʣʦʛʽʾ ʜʣʷ ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʪʘ 

ʚʠʨʘʞʝʥʦʩʪʽ ʪʝʭʥʽʯʥʠʭ ʧʦʤʠʣʦʢ ʫ ʩʧʦʨʪʩʤʝʥʽʚ.  

 

 

ʇʨʠʤʽʪʢʘ 1. ʇ1 ï ʧʦʤʠʣʢʠ ʧʽʜ ʯʘʩ ʧʦʯʘʪʢʫ ʨʫʭʫ (ʚʽʜʩʫʪʥʽʡ ʧʝʨʝʥʽʩ ʤʘʩʠ ʪʽʣʘ 

ʚʧʝʨʝʜ).  

ʇʨʠʤʽʪʢʘ 2. ʇ2 ï ʧʝʨʝʭʨʝʱʝʥʥʷ ʥʽʛ ʧʽʜ ʯʘʩ ʢʦʨʦʪʢʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ.  

ʇʨʠʤʽʪʢʘ 3. ʇ3 ï ʜʦʚʛʠʡ ʢʨʦʢ ʧʽʜ ʯʘʩ ʢʦʨʦʪʢʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ.  

ʇʨʠʤʽʪʢʘ 4. ʇ4 ï ʢʦʨʦʪʢʠʡ ʢʨʦʢ  ʧʽʜ ʯʘʩ ʜʦʚʛʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ.  

ʇʨʠʤʽʪʢʘ 5. ʇ5 ï ʧʦʚʽʣʴʥʽ, ʥʝ ʽʥʪʝʥʩʠʚʥʽ ʨʫʭʠ ʧʽʜ ʯʘʩ ʜʦʚʛʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ.  

ʇʨʠʤʽʪʢʘ 6. ʇ6 ï ʥʝ ʩʚʦʻʯʘʩʥʠʡ ʧʦʯʘʪʦʢ ʛʘʣʴʤʫʚʘʥʥʷ.  

ʇʨʠʤʽʪʢʘ 7. ʇ7 ï ʚʽʜʩʫʪʥʽʡ ʧʦʩʪʫʧ ʥʘ ʥʦʩʦʢ ʧʽʜ ʯʘʩ ʟʫʧʠʥʢʠ.  
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ʇʨʠʤʽʪʢʘ 8. ʇ8 ï ʚʽʜʩʫʥʝ ʧʦʥʠʞʝʥʥʷ ʮʝʥʪʨʫ ʚʘʛʠ ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ ʚ ʨʫʩʽ.  

ʇʨʠʤʽʪʢʘ 9. ʇ9 ï ʟʥʘʯʥʝ ʧʦʥʠʞʝʥʥʷ ʮʝʥʪʨʫ ʚʘʛʠ ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ ʚ ʨʫʩʽ.  

ʇʨʠʤʽʪʢʘ 10. ʇ10 ï ʩʭʨʝʱʝʥʥʷ ʥʽʛ ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ ʚ ʨʫʩʽ. 

 

ʈʠʩʫʥʦʢ 4.8 ï ʉʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ ʧʦʤʠʣʦʢ, ʟʘʬʽʢʩʦʚʘʥʠʭ ʧôʷʪʴʤʘ ʝʢʩʧʝʨʪʘʤʠ 

ʫ ʚʠʢʦʥʘʥʥʽ ʧʝʨʝʤʽʱʝʥʥʷ ʧʽʜ ʯʘʩ ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ ʩʧʦʨʪʩʤʝʥʽʚ ʟ ɽɻ (n = 

4) ʥʘ ʧʦʯʘʪʢʫ (ʜʦ ʝʢʩʧʝʨʠʤʝʥʪʫ) ʪʘ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʮʠʢʣʫ 

(ʧʽʩʣʷ ʝʢʩʧʝʨʠʤʝʥʪʫ) 

 

ʑʦʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʝʚʥʠʭ ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʜʦʢʘʟʫ ʜʦʩʪʦʚʽʨʥʦʩʪʽ 

ʮʠʭ ʟʤʽʥ, ʥʘʞʘʣʴ ʥʝʤʦʞʣʠʚʦ ʜʦ ʨʦʟʧʦʜʽʣʽʚ ʮʠʭ ʜʘʥʠʭ ʜʦʢʣʘʩʪʠ ʧʘʨʘʤʝʪʨʠʯʥʽ 

ʤʝʪʦʜʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ (ʪʘʙʣ. 4.7). ʅʘ ʦʩʥʦʚʽ ʜʘʥʠʭ, ʥʘʚʝʜʝʥʠʭ ʫ 

ʪʘʙʣʠʮʽ, ʤʠ ʙʘʯʠʤʦ, ʱʦ ʜʣʷ ʚʩʽʭ ʧʦʤʠʣʦʢ ʧʽʩʣʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʟʥʘʯʝʥʥʷ 

ʢʨʠʪʝʨʽʶ ʐʘʧʽʨʦ-ʋʽʣʢʘ ʧʦʢʘʟʘʣʦ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ 

ʥʦʨʤʘʣʴʥʦʾ ʢʨʠʚʦʾ (p < 0,05). 

 

ʊʘʙʣʠʮʷ 4.7 ï ʇʝʨʝʚʽʨʢʘ ʥʘ ʥʦʨʤʘʣʴʥʽʩʪʴ ʘʛʨʝʛʦʚʘʥʠʭ ʦʮʽʥʦʢ ʧʦʤʠʣʦʢ, 

ʟʘʬʽʢʩʦʚʘʥʠʭ ʧôʷʪʴʤʘ ʝʢʩʧʝʨʪʘʤʠ ʫ ʚʠʢʦʥʘʥʥʽ ʧʝʨʝʤʽʱʝʥʥʷ ʧʽʜ ʯʘʩ 

ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ ʩʧʦʨʪʩʤʝʥʽʚ ʟ ɽɻ (n=4) ʥʘ ʧʦʯʘʪʢʫ (ʜʦ ʝʢʩʧʝʨʠʤʝʥʪʫ) ʪʘ 

ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʮʠʢʣʫ (ʧʽʩʣʷ ʝʢʩʧʝʨʠʤʝʥʪʫ) 

ʂʦʜ ʧʦʤʠʣʢʠ 
ɼʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʇʽʩʣʷ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʐʘʧʽʨʦ-ʋʽʣʢ ɿʥʘʯ. ʐʘʧʽʨʦ-ʋʽʣʢ ɿʥʘʯ. 

ʇ1 0,811 p > 0,05 0,63 p < 0,05 

ʇ2 0,63 p < 0,05 - - 

ʇ3 0,763 p > 0,05 0,63 p < 0,05 

ʇ4 0,811 p > 0,05 0,63 p < 0,05 

ʇ5 0,729 p < 0,05 0,63 p < 0,05 

ʇ6 0,849 p > 0,05 0,63 p < 0,05 

ʇ7 0,63 p < 0,05 0,63 p < 0,05 

ʇ8 0,729 p < 0,05 - - 

ʇ9 0,63 p < 0,05 - - 

ʇ10 0,63 p < 0,05 - - 
 

ʇʨʠʤʽʪʢʘ. - ï ʝʢʩʧʝʨʪʘʤʠ ʥʝ ʟʘʬʽʢʩʦʚʘʥʦ ʧʦʤʠʣʦʢ ʚ ʞʦʜʥʦʛʦ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʚ 

ʛʨʫʧʽ, ʪʦʤʫ ʚʩʽ ʦʮʽʥʢʠ ʜʦʨʽʚʥʶʚʘʣʠ 0 ʙʘʣʽʚ. 
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ʈʦʟʧʦʜʽʣʠ ʥʝ ʻ ʥʦʨʤʘʣʴʥʠʤʠ, ʽ ʪʦʤʫ ʧʘʨʘʤʝʪʨʠʯʥʽ ʤʝʪʦʜʠ (ʟʦʢʨʝʤʘ, t-

ʪʝʩʪ), ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʽ ʜʣʷ ʦʮʽʥʢʠ ʟʤʽʥ. ɿʘ ʢʽʣʴʢʦʤʘ ʧʦʤʠʣʢʘʤʠ 

(ʇ2, ʇ8, ʇ9, ʇ10) ʧʽʩʣʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʩʽ ʦʮʽʥʢʠ ʜʦʨʽʚʥʶʚʘʣʠ 0 ʙʘʣʽʚ, ʪʦʙʪʦ 

ʞʦʜʥʠʡ ʩʧʦʨʪʩʤʝʥ ʥʝ ʨʦʙʠʚ ʮʠʭ ʧʦʤʠʣʦʢ. ʋ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ ʟʘʛʘʣʦʤ 

ʧʘʨʘʤʝʪʨʠʯʥʽ ʘʙʦ ʥʝʧʘʨʘʤʝʪʨʠʯʥʽ ʢʨʠʪʝʨʽʾ ʧʦʨʽʚʥʷʥʥʷ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ, ʽ ʮʝ ʨʦʙʠʪʴ ʦʮʽʥʢʫ ʩʪʘʪʠʩʪʠʯʥʦʾ ʟʥʘʯʫʱʦʩʪʽ ʥʝʤʦʞʣʠʚʦʶ. 

ʂʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʥʠʭ (n = 4) ʻ ʜʫʞʝ ʤʘʣʦʶ, ʱʦ ʦʙʤʝʞʫʻ ʤʦʞʣʠʚʽʩʪʴ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʩʪʫʧʥʠʭ ʥʝʧʘʨʘʤʝʪʨʠʯʥʠʭ ʩʪʘʪʠʩʪʠʯʥʠʭ ʢʨʠʪʝʨʽʾʚ, ʷʢʽ 

ʚʠʤʘʛʘʶʪʴ ʙʽʣʴʰʠʭ ʚʠʙʽʨʦʢ ʜʣʷ ʥʘʜʽʡʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ. 

ɺʽʜʪʘʢ, ʯʝʨʝʟ ʥʝʥʦʨʤʘʣʴʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ, ʥʫʣʴʦʚʽ ʦʮʽʥʢʠ ʧʽʩʣʷ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʪʘ ʤʘʣʠʡ ʨʦʟʤʽʨ ʚʠʙʽʨʢʠ ʥʝʤʦʞʣʠʚʦ ʚʠʢʦʨʠʩʪʘʪʠ ʥʘʜʽʡʥʽ 

ʢʨʠʪʝʨʽʾ ʜʣʷ ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʮʽʥʢʠ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʟʤʽʥ. ɭʜʠʥʠʡ ʚʠʭʽʜ ï ʷʢʽʩʥʦ 

ʦʧʠʩʘʪʠ ʟʤʽʥʠ, ʱʦ ʚʽʜʙʫʣʠʩʷ ʧʨʦʪʷʛʦʤ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚ ʪʝʭʥʽʮʽ ʧʝʨʝʤʽʱʝʥʥʷ 

ʢʦʞʥʦʛʦ ʽʟ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʠ ʟ 

ʧʽʩʪʦʣʝʪʫ ʫ ʨʫʩʽ, ʘ ʪʘʢʦʞ ʥʘʜʘʪʠ ʫʟʘʛʘʣʴʥʝʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʮʠʭ ʟʤʽʥ.   

ʊʘʢ, ʨʫʭʠ ʩʧʦʨʪʩʤʝʥʘ ˉ 1 ʟ ɽɻ ʚʽʜʟʥʘʯʝʥʽ ʩʫʪʪʻʚʠʤ ʧʦʢʨʘʱʝʥʥʷʤ, ʧʨʦ 

ʱʦ ʩʚʽʜʯʘʪʴ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʦʤʠʣʦʢ, ʟʘʬʽʢʩʦʚʘʥʠʭ ʝʢʩʧʝʨʪʘʤʠ ʧʽʩʣʷ 

ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʮʠʢʣʫ. ʅʘ ʧʦʯʘʪʢʫ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʮʠʢʣʫ ʩʧʦʨʪʩʤʝʥ ˉ 1 

ʟʨʦʙʠʚ ʧʦʤʠʣʢʠ ʚ 7 ʽʟ 10 ʤʦʞʣʠʚʠʭ ʢʘʪʝʛʦʨʽʷʭ. ɺʩʽ ʝʢʩʧʝʨʪʠ ʦʜʥʦʛʦʣʦʩʥʦ 

ʟʘʬʽʢʩʫʚʘʣʠ ʧʦʤʠʣʢʠ, ʪʘʢʽ ʷʢ ʚʽʜʩʫʪʥʽʡ ʧʝʨʝʥʽʩ ʤʘʩʠ ʪʽʣʘ ʚʧʝʨʝʜ ʧʽʜ ʯʘʩ 

ʧʦʯʘʪʢʫ ʨʫʭʫ, ʢʦʨʦʪʢʠʡ ʢʨʦʢ ʧʽʜ ʯʘʩ ʜʦʚʛʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ, ʧʦʚʥʽ, 

ʥʝ̔ʥʪʝʥʩʠʚʥʽ ʨʫʭʠ ʧʽʜ ʯʘʩ ʜʦʚʛʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʪʘ ʥʝʩʧʨʘʚʥʠʡ ʧʦʯʘʪʦʢ 

ʛʘʣʴʤʫʚʘʥʥʷ. ɺʽʜʩʫʪʥʽʡ ʧʦʩʪʫʧ ʥʘ ʥʦʩʦʢ ʧʽʜ ʯʘʩ ʟʫʧʠʥʢʠ ʪʘ ʚʽʜʩʫʪʥʻ 

ʟʥʠʞʝʥʥʷ ʮʝʥʪʨʫ ʚʘʛʠ ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ ʚ ʨʫʩʽ ʪʘʢʦʞ ʟʫʩʪʨʽʯʘʣʠʩʷ ʫ ʜʝʷʢʠʭ 

ʝʢʩʧʝʨʪʽʚ.  

ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʮʠʢʣʫ ʩʪʘʣʦ ʦʯʝʚʠʜʥʠʤ, ʱʦ ʪʝʭʥʽʢʘ 

ʩʧʦʨʪʩʤʝʥʘ ʩʫʪʪʻʚʦ ʧʦʢʨʘʱʠʣʘʩʷ. ʅʘʡʚʘʞʣʠʚʽʰʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʻ ʪʝ, ʱʦ 

ʧʦʤʠʣʢʠ, ʪʘʢʽ ʷʢ ʧʝʨʝʭʨʝʱʝʥʥʷ ʥʽʛ ʧʽʜ ʯʘʩ ʢʦʨʦʪʢʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ, ʢʦʨʦʪʢʠʡ 

ʢʨʦʢ ʧʽʜ ʯʘʩ ʜʦʚʛʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ, ʥʝ ʩʧʨʘʚʞʥʽʡ ʧʦʯʘʪʦʢ ʛʘʣʴʤʫʚʘʥʥʷ, 

ʚʽʜʩʫʪʥʽʡ ʧʦʩʪʫʧ ʥʘ ʥʦʩʦʢ ʧʽʜ ʯʘʩ ʟʫʧʠʥʢʠ ʪʘ ʚʽʜʩʫʪʥʻ ʟʥʠʞʝʥʥʷ ʮʝʥʪʨʫ ʚʘʛʠ 
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ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ ʚ ʨʫʩʽ, ʙʽʣʴʰʝ ʥʝ ʟʘʬʽʢʩʦʚʘʥʽ ʞʦʜʥʠʤ ʟ ʝʢʩʧʝʨʪʽʚ, ʱʦ ʚʢʘʟʫʻ 

ʧʨʦ ʧʦʚʥʫ ʢʦʨʝʢʮʽʶ ʮʠʭ ʧʦʤʠʣʦʢ. ʇʦʤʠʣʢʘ ʧʽʜ ʯʘʩ ʧʦʯʘʪʢʫ ʨʫʭʫ ʚʩʝ ʱʝ 

ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ, ʘʣʝ ʢʽʣʴʢʽʩʪʴ ʝʢʩʧʝʨʪʽʚ, ʷʢʽ ʾʾ ʬʽʢʩʫʚʘʣʠ, ʟʤʝʥʰʠʣʘʩʷ ʟ ʧ'ʷʪʠ 

ʜʦ ʪʨʴʦʭ. ʇʦʚʽʣʴʥʽ, ʥʝ ʽʥʪʝʥʩʠʚʥʽ ʨʫʭʠ ʧʽʜ ʯʘʩ ʪʨʠʚʘʣʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ 

ʟʘʣʠʰʠʣʠʩʷ ʫ ʜʝʷʢʠʭ ʝʢʩʧʝʨʪʽʚ, ʘʣʝ ʾʾ ʟʘʬʽʢʩʫʚʘʣʠ ʣʠʰʝ ʜʚʘ ʟ ʧ'ʷʪʠ. 

ʇʨʝʜʩʪʘʚʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʷʩʢʨʘʚʦ ʧʦʢʘʟʫʶʪʴ ʟʥʘʯʥʝ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʽʢʠ 

ʧʝʨʝʤʽʱʝʥʴ ʩʧʦʨʪʩʤʝʥʘ ˉ 1, ʱʦ ʚʠʷʚʣʷʻʪʴʩʷ ʫ ʩʫʪʪʻʚʦʤʫ ʟʥʠʞʝʥʥʽ ʢʽʣʴʢʦʩʪʽ 

ʧʦʤʠʣʦʢ, ʟʘʬʽʢʩʦʚʘʥʠʭ ʝʢʩʧʝʨʪʘʤʠ. ʉʧʦʨʪʩʤʝʥʠ ʚʠʧʨʘʚʠʚ ʙʽʣʴʰʽʩʪʴ 

ʧʦʤʠʣʦʢ, ʘ ʪʽ, ʱʦ ʟʘʣʠʰʠʣʠʩʷ, ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʟʥʘʯʥʦ ʨʽʜʰʝ ʪʘ ʧʦʤʽʪʥʽ ʥʝ ʚʩʽʤ 

ʝʢʩʧʝʨʪʘʤ. 

ʋ ʩʧʦʨʪʩʤʝʥʘ ˉ 2 ʛʨʫʧʠ ʪʘʢʦʞ ʧʽʜʪʚʝʨʜʞʝʥʦ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʨʩʪʽ 

ʧʦʤʠʣʦʢ, ʟʘʬʽʢʩʦʚʘʥʠʭ ʝʢʩʧʝʨʪʘʤʠ. ʅʘ ʧʦʯʘʪʢʫ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʮʠʢʣʫ ʚʩʽ 

ʝʢʩʧʝʨʪʠ ʦʜʥʦʛʦʣʦʩʥʦ ʬʽʢʩʫʚʘʣʠ ʢʦʨʦʪʢʠʡ ʢʨʦʢ ʧʽʜ ʯʘʩ ʪʨʠʚʘʣʦʛʦ 

ʧʝʨʝʤʽʱʝʥʥʷ, ʧʦʚʽʣʴʥʽ, ʥʝʽʥʪʝʥʩʠʚʥʽ ʨʫʭʠ ʧʽʜ ʯʘʩ ʪʨʠʚʘʣʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ, 

ʚʽʜʩʫʪʥʽʡ ʧʦʩʪʫʧ ʥʘ ʥʦʩʦʢ ʧʽʜ ʯʘʩ ʟʫʧʠʥʢʠ, ʘ ʪʘʢʦʞ ʚʽʜʩʫʪʥʻ ʧʦʥʠʞʝʥʥʷ 

ʮʝʥʪʨʫ ʚʘʛʠ ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ ʚ ʨʫʩʽ. ʇʦʤʠʣʢʠ ʪʘʢʦʞ ʙʫʣʠ ʚʠʜʽʣʝʥʽ ʧʨʠ 

ʥʝʩʚʦʻʯʘʩʥʦʤʫ ʧʦʯʘʪʢʫ ʛʘʣʴʤʫʚʘʥʥʷ ʪʘ ʧʨʠ ʩʭʨʝʱʫʚʘʥʥʽ ʥʽʛ ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ 

ʚ ʨʫʩʽ. ɼʝʷʢʽ ʧʦʤʠʣʢʠ, ʪʘʢʽ ʷʢ ʚʽʜʩʫʪʥʽʡ ʧʝʨʝʥʽʩ ʤʘʩʠ ʪʽʣʘ ʚʧʝʨʝʜ ʧʽʜ ʯʘʩ 

ʧʦʯʘʪʢʫ ʨʫʭʫ, ʙʫʣʠ ʟʘʬʽʢʩʦʚʘʥʽ ʣʠʰʝ ʦʜʥʠʤ ʝʢʩʧʝʨʪʦʤ.  

ʇʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʮʠʢʣʫ ʪʝʭʥʽʢʘ ʩʧʦʨʪʩʤʝʥʘ ʟʥʘʯʥʦ 

ʧʦʢʨʘʱʠʣʘʩʷ: ʙʽʣʴʰʝ ʥʝ ʟʘʬʽʢʩʦʚʘʥʽ ʞʦʜʥʠʤ ʽʟ ʝʢʩʧʝʨʪʽʚ ʧʦʚʽʣʴʥʽ, ʥʝ 

ʽʥʪʝʥʩʠʚʥʽ ʨʫʭʠ ʧʽʜ ʯʘʩ ʜʦʚʛʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ, ʚʽʜʩʫʪʥʻ ʟʥʠʞʝʥʥʷ ʮʝʥʪʨʫ ʚʘʛʠ 

ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ ʚ ʨʫʩʽ, ʩʭʨʝʱʝʥʥʷ ʥʽʛ ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ ʚ ʨʫʩʽ, ʱʦ ʚʠʷʚʠʣʦ 

ʧʦʚʥʫ ʢʦʨʝʢʮʽʶ ʮʠʭ ʥʝʜʦʣʽʢʽʚ. ɿʘʣʠʰʠʣʠʩʷ ʣʠʰʝ ʦʢʨʝʤʽ ʚʠʧʘʜʢʠ ʢʦʨʦʪʢʦʛʦ 

ʢʨʦʢʫ ʧʽʜ ʯʘʩ ʪʨʠʚʘʣʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ, ʘʣʝ ʚʦʥʠ ʬʽʢʩʫʶʪʴʩʷ ʚʞʝ ʣʠʰʝ ʜʚʦʤʘ 

ʝʢʩʧʝʨʪʘʤʠ ʟ ʧ'ʷʪʠ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʫʪʪʻʚʝ ʟʤʝʥʰʝʥʥʷ ʚʠʨʘʞʝʥʦʩʪʽ ʮʽʻʾ 

ʧʦʤʠʣʢʠ. ʇʦʤʠʣʢʘ ʥʝʩʚʦʻʯʘʩʥʦʛʦ ʧʦʯʘʪʢʫ ʛʘʣʴʤʫʚʘʥʥʷ ʟʘʣʠʰʠʣʘʩʷ ʙʝʟ ʟʤʽʥ. 

ʆʜʥʘʢ ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʧʦʤʠʣʦʢ, ʷʢʽ ʨʘʥʽʰʝ ʙʫʣʠ ʩʠʩʪʝʤʥʠʤʠ, ʙʫʣʘ ʫʩʧʽʰʥʦ 

ʚʠʧʨʘʚʣʝʥʘ. ʗʢ ʙʘʯʠʤʦ ʟ ʮʠʭ ʜʘʥʠʭ, ʪʝʭʥʽʢʘ ʧʝʨʝʤʽʱʝʥʴ ʩʧʦʨʪʩʤʝʥʘ ˉ 2 

ʥʘʙʫʣʘ ʟʥʘʯʥʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ, ʱʦ ʽ ʚʽʜʟʥʘʯʝʥʦ ʝʢʩʧʝʨʪʘʤʠ.  
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ʑʦʜʦ ʩʧʦʨʪʩʤʝʥʘ ˉ 3, ʥʘ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʽʥ ʜʦʧʫʩʢʘʚ ʧʦʤʠʣʢʠ, 

ʪʘʢʽ ʷʢ ʚʽʜʩʫʪʥʽʡ ʧʝʨʝʥʽʩ ʤʘʩʠ ʪʽʣʘ ʚʧʝʨʝʜ, ʱʦ ʬʽʢʩʫʚʘʣʠ ʚʩʽ ʝʢʩʧʝʨʪʠʟʠ, ʘ 

ʪʘʢʦʞ ʧʦʤʠʣʢʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʜʦʚʛʠʤ ʢʨʦʢʦʤ ʧʽʜ ʯʘʩ ʢʦʨʦʪʢʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ. 

ɼʝʷʢʽ ʝʢʩʧʝʨʪʠ ʪʘʢʦʞ ʧʦʤʽʪʠʣʠ ʥʘʷʚʥʽʩʪʴ ʧʦʩʪʫʧʫ ʥʘ ʥʦʩʦʢ ʧʽʜ ʯʘʩ ʟʫʧʠʥʢʠ, 

ʥʝʩʚʦʻʯʘʩʥʠʡ ʧʦʯʘʪʦʢ ʛʘʣʴʤʫʚʘʥʥʷ ʪʘ ʟʥʘʯʥʝ ʟʥʠʞʝʥʥʷ ʮʝʥʪʨʫ ʚʘʛʠ ʧʽʜ ʯʘʩ 

ʩʪʨʽʣʴʙʠ ʚ ʨʫʩʽ. 

ʇʽʩʣʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʫ ʥʴʦʛʦ ʟʘʬʽʢʩʦʚʘʥʦ ʩʫʪʪʻʚʝ ʟʤʝʥʰʝʥʥʷ ʮʠʭ 

ʧʦʤʠʣʦʢ. ɺʽʜʩʫʪʥʽʡ ʧʝʨʝʥʽʩ ʤʘʩʠ ʪʽʣʘ ʚʧʝʨʝʜ ʧʦʚʥʠʡ ʟʥʠʢ. ɼʦʚʛʠʡ ʢʨʦʢ ʧʽʜ 

ʯʘʩ ʢʦʨʦʪʢʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʟʘʣʠʰʠʚʩʷ ʧʦʤʽʪʥʠʤ ʣʠʰʝ ʜʣʷ ʦʢʨʝʤʠʭ 

ʝʢʩʧʝʨʪʽʚ. ɯʥʰʽ ʧʦʤʠʣʢʠ, ʪʘʢʽ ʷʢ ʚʽʜʩʫʪʥʽʡ ʧʦʩʪʫʧ ʥʘ ʥʦʩʦʢ, ʥʝ ʩʚʦʻʯʘʩʥʠʡ 

ʧʦʯʘʪʦʢ ʛʘʣʴʤʫʚʘʥʥʷ ʪʘ ʟʥʘʯʥʝ ʟʥʠʞʝʥʥʷ ʮʝʥʪʨʫ ʚʘʛʠ ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ, 

ʙʽʣʴʰʝ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ. ʆʪʞʝ, ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʮʠʢʣʫ 

ʤʦʞʥʘ ʢʦʥʩʪʘʪʫʚʘʪʠ ʩʫʪʪʻʚʠʡ ʧʨʦʛʨʝʩ ʫ ʪʝʭʥʽʮʽ ʩʧʦʨʪʩʤʝʥʘ ˉ 3, ʱʦ 

ʚʠʷʚʣʷʻʪʴʩʷ ʫ ʟʥʘʯʥʦʤʫ ʟʥʠʞʝʥʥʽ ʯʘʩʪʦʪʠ ʪʝʭʥʽʯʥʠʭ ʧʦʤʠʣʦʢ, ʱʦ ʻ 

ʘʨʛʫʤʝʥʪʦʤ ʥʘ ʢʦʨʠʩʪʴ ʝʬʝʢʪʠʚʥʦʩʪʽ ʘʚʪʦʨʩʴʢʦʾ ʧʨʦʛʨʘʤʠ, ʷʢʘ ʧʦʟʠʪʠʚʥʦ 

ʚʧʣʠʥʫʣʘ ʥʘ ʧʽʜʛʦʪʦʚʣʝʥʽʩʪʴ ʩʧʦʨʪʩʤʝʥʘ. 

ʄʦʞʥʘ ʪʘʢʦʞ ʚʠʟʥʘʯʠʪʠ ʧʦʢʨʘʱʝʥʥʷ ʪʝʭʥʽʢʠ ʧʝʨʝʤʽʱʝʥʴ ʩʧʦʨʪʩʤʝʥʘ 

ˉ 4, ʭʦʯʘ ʢʽʣʴʢʽʩʪʴ ʧʦʤʠʣʦʢ, ʚʠʷʚʣʝʥʠʭ ʝʢʩʧʝʨʪʘʤʠ ʥʘ ʧʦʯʘʪʢʫ 

ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʮʠʢʣʫ, ʙʫʣʘ ʚʞʝ ʤʽʥʽʤʘʣʴʥʦʶ. ɼʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʩʧʦʨʪʩʤʝʥ 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ ʜʦʩʠʪʴ ʩʪʘʙʽʣʴʥʫ ʪʝʭʥʽʢʫ, ʜʝ ʙʽʣʴʰʽʩʪʴ ʧʦʤʠʣʦʢ ʥʝ 

ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ. ʃʠʰʝ ʦʢʨʝʤʽ ʝʢʩʧʝʨʪʠ ʚʽʜʤʽʯʘʣʠ ʪʘʢʽ ʧʦʤʠʣʢʠ, ʷʢ ʜʦʚʛʠʡ 

ʢʨʦʢ ʧʽʜ ʯʘʩ ʢʦʨʦʪʢʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ, ʢʦʨʦʪʢʠʡ ʢʨʦʢ ʧʽʜ ʯʘʩ ʪʨʠʚʘʣʦʛʦ 

ʧʝʨʝʤʽʱʝʥʥʷ, ʥʝʩʚʦʻʯʘʩʥʠʡ ʧʦʯʘʪʦʢ ʛʘʣʴʤʫʚʘʥʥʷ ʪʘ ʚʽʜʩʫʪʥʽʡ ʧʦʩʪʫʧ ʥʘ 

ʥʦʩʦʢ ʧʽʜ ʯʘʩ ʟʫʧʠʥʢʠ. ɺʽʜʩʫʪʥʽʡ ʧʦʩʪʫʧ ʥʘ ʥʦʩʦʢ ʧʽʜ ʯʘʩ ʟʫʧʠʥʢʠ ʙʫʚ 

ʥʘʡʙʽʣʴʰ ʧʦʤʽʪʥʦʶ ʧʦʤʠʣʢʦʶ, ʟʘʬʽʢʩʦʚʘʥʦʶ ʯʦʪʠʨʤʘ ʝʢʩʧʝʨʪʘʤʠ. 

ʇʦ ʟʘʢʽʥʯʝʥʥʽ ʝʢʩʧʝʨʠʤʝʥʪʫ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʥʝʟʥʘʯʥʽ ʟʤʽʥʠ, ʚʦʥʠ 

ʧʦʣʷʛʘʣʠ ʚ ʫʩʫʥʝʥʥʽ ʙʽʣʴʰʦʩʪʽ ʧʦʤʠʣʦʢ, ʟʘ ʚʠʥʷʪʢʦʤ ʚʽʜʩʫʪʥʴʦʛʦ ʧʦʩʪʫʧʫ ʥʘ 

ʥʦʩʦʢ ʧʽʜ ʯʘʩ ʟʫʧʠʥʢʠ. ɺʦʥʘ ʟʘʣʠʰʠʣʘʩʷ ʽ ʙʫʣʘ ʟʘʬʽʢʩʦʚʘʥʠʡ ʫʩʽʤʘ 

ʝʢʩʧʝʨʪʘʤʠ.  
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ʊʘʢʽ ʚʽʜʦʤʦʩʪʽ ʜʦʟʚʦʣʷʶʪʴ ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʩʧʦʨʪʩʤʝʥ ˉ 4 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ ʩʪʘʙʽʣʴʥʫ ʪʝʭʥʽʢʫ, ʚ ʷʢʽʡ ʢʽʣʴʢʽʩʪʴ ʧʦʤʠʣʦʢ ʟʘʣʠʰʠʣʘʩʷ ʥʘ 

ʤʽʥʽʤʘʣʴʥʦʤʫ ʨʽʚʥʽ. ʆʩʥʦʚʥʠʤ ʥʝʜʦʣʽʢʦʤ ʥʘ ʧʦʯʘʪʢʫ ʙʫʣʘ ʧʦʤʠʣʢʘ, ʧʦʚ'ʷʟʘʥʘ 

ʟ ʚʽʜʩʫʪʥʽʤ ʧʦʩʪʫʧʦʤ ʥʘ ʥʦʩʦʢ ʧʽʜ ʯʘʩ ʟʫʧʠʥʢʠ, ʷʢʘ ʥʝ ʙʫʣʘ ʚʠʧʨʘʚʣʝʥʘ 

ʧʨʦʪʷʛʦʤ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

ɺ ʮʽʣʦʤʫ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʘʢʦʛʦ ʧʦʨʽʚʥʷʥʥʷ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ 

ʧʨʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʘʚʪʦʨʩʴʢʦʾ ʪʝʭʥʦʣʦʛʽʾ, ʚʧʨʦʚʘʜʞʝʥʦʾ ʚ ʪʨʝʥʫʚʘʣʴʥʠʡ ʧʨʦʮʝʩ 

ʩʧʦʨʪʩʤʝʥʽʚ ɽɻ. ɰʭʥʷ ʪʝʭʥʽʢʘ ʧʝʨʝʤʽʱʝʥʴ ʟʥʘʯʥʦ ʧʦʢʨʘʱʠʣʘʩʷ, ʱʦ 

ʧʽʜʪʚʝʨʜʞʫʻ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʦʤʠʣʦʢ, ʟʘʬʽʢʩʦʚʘʥʠʭ ʝʢʩʧʝʨʪʘʤʠ ʧʽʩʣʷ 

ʟʘʚʝʨʰʝʥʥʷ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʮʠʢʣʫ. 

ʇʦʨʽʚʥʷʥʥʷ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʪʘ ʤʝʜʽʘʥ ʝʢʩʧʝʨʪʥʠʭ ʩʫʜʞʝʥʴ ʥʘ 

ʧʦʯʘʪʢʦʚʦʤʫ ʪʘ ʧʨʠʢʽʥʮʝʚʦʤʫ ʝʪʘʧʘʭ ʝʢʩʧʝʨʠʤʝʥʪʫ ʪʘʢʦʞ ʧʦʢʘʟʘʣʦ ʟʥʘʯʥʝ 

ʟʤʝʥʰʝʥʥʷ ʥʝʜʦʣʽʢʽʚ ʫ ʚʠʢʦʥʘʥʥʽ ʧʝʨʝʤʽʱʝʥʥʷ ʧʽʜ ʯʘʩ ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ 

(ʪʘʙʣ. 4.8). 

 

ʊʘʙʣʠʮʷ 4.8 ï ɿʤʽʥʠ ʚ ʘʛʨʝʛʦʚʘʥʠʭ ʦʮʽʥʢʘʭ ʧʦʤʠʣʦʢ, ʟʘʬʽʢʩʦʚʘʥʠʭ 

ʧôʷʪʴʤʘ ʝʢʩʧʝʨʪʘʤʠ ʫ ʚʠʢʦʥʘʥʥʽ ʧʝʨʝʤʽʱʝʥʥʷ ʧʽʜ ʯʘʩ ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ 

ʩʧʦʨʪʩʤʝʥʘʤʠ ʟ ɽɻ (n = 4) ʧʨʦʪʷʛʦʤ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʏʘʩ 

ʦʮʽʥʶʚʘʥʥʷ 

ʉʪʘʪʠ-

ʩʪʠʯʥʽ 

ʧʦʢʘʟ-

ʥʠʢʠ 

ʇʦʤʠʣʢʠ, ʟʘʬʽʢʩʦʚʘʥʽ ʝʢʩʧʝʨʪʘʤʠ 

ʇ1 ʇ2 ʇ3 ʇ4 ʇ5 ʇ6 ʇ7 ʇ8 ʇ9 ʇ10 

ɼʦ 

ʝʢʩʧʝʨʠ-

ʤʝʥʪʫ 

ὼӶ 2,75 0,75 1,5 2,75 2,5 3,25 3,5 2,5 0,25 1,25 

SD 2,63 1,5 2,38 2,63 2,89 1,5 1 2,89 0,5 2,5 

ὗ 0,25 0 0 0,25 0 2 2,5 0 0 0 

ʄʝ 3 0 0,5 3 2,5 3 4 2,5 0 0 

ὗ  5 2,25 4 5 5 4,75 4 5 0,75 3,75 

ʇʽʩʣʷ 

ʝʢʩʧʝʨʠ-

ʤʝʥʪʫ 

ὼӶ 0,75 0 0,5 0,75 0,5 1,25 1,25 0 0 0 

SD 1,5 0 1 1,5 1 2,5 2,5 0 0 0 

ὗ 0 0 0 0 0 0 0 0 0 0 

ʄʝ 0 0 0 0 0 0 0 0 0 0 

ὗ  2,25 0 1,5 2,25 1,5 3,75 3,75 0 0 0 

ὼӶʧʽʩʣʷ ï ὼʜʦ -2 -0,8 -1 -2 -2 -2 -2,3 -2,5 -0,3 -1,3 

ʄʝʧʽʩʣʷ ï ʄʝʜʦ -3 0 -0,5 -3 -2,5 -3 -4 -2,5 0 0 

 

ʇʨʠʤʽʪʢʘ 1. ὼӶʧʽʩʣʷ ï ὼʜʦ ï ʟʤʽʥʠ ʫ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʥʷʭ ʧʦʢʘʟʥʠʢʽʚ ʧʽʩʣʷ 

ʝʢʩʧʝʨʠʤʝʥʪʫ. 
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ʇʨʠʤʽʪʢʘ 2. ʄʝʧʽʩʣʷ ï ʄʝʜʦ ï ʟʤʽʥʠ ʫ ʤʝʜʽʘʥʘʭ ʨʦʟʧʦʜʽʣʽʚ ʧʦʢʘʟʥʠʢʽʚ ʧʽʩʣʷ 

ʝʢʩʧʝʨʠʤʝʥʪʫ. 

 

ɼʘʥʽ ʪʘʙʣʠʮʽ ʧʦʢʘʟʘʣʠ, ʱʦ ʥʘʡʙʽʣʴʰʝ ʟʥʠʞʝʥʥʷ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʘ 

ʧʦʤʠʣʢʘʤʠ, ʧʦʚôʷʟʘʥʠʤʠ ʟ ʚʽʜʩʫʪʥʽʤ ʟʥʠʞʝʥʥʷʤ ʮʝʥʪʨʫ ʚʘʛʠ ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ 

(ʥʘ 2,5 ʦʜʠʥʠʮʽ), ʚʽʜʩʫʪʥʽʩʪʶ ʧʦʩʪʫʧʫ ʥʘ ʥʦʩʦʢ ʧʽʜ ʯʘʩ ʟʫʧʠʥʢʠ (ʥʘ 2,3 

ʦʜʠʥʠʮʽ), ʘ ʪʘʢʦʞ ʟʘ ʪʘʢʠʤʠ ʧʦʤʠʣʢʘʤʠ, ʷʢ ʚʽʜʩʫʪʥʽʡ ʧʝʨʝʥʽʩ ʤʘʩʠ. ʪʽʣʘ 

ʚʧʝʨʝʜ, ʢʦʨʦʪʢʠʡ ʢʨʦʢ ʧʽʜ ʯʘʩ ʜʦʚʛʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ, ʧʦʚʽʣʴʥʽ ʨʫʭʠ ʪʘ 

ʥʝʩʚʦʻʯʘʩʥʠʡ ʧʦʯʘʪʦʢ ʛʘʣʴʤʫʚʘʥʥʷ, ʜʝ ʟʥʠʞʝʥʥʷ ʩʢʣʘʣʦ ʧʦ 2 ʦʜʠʥʠʮʽ. ʄʝʥʰʽ 

ʟʤʽʥʠ ʙʫʣʠ ʟʘʬʽʢʩʦʚʘʥʽ ʟʘ ʧʦʤʠʣʢʘʤʠ, ʷʢ ʧʝʨʝʭʨʝʱʝʥʥʷ ʥʽʛ ʧʽʜ ʯʘʩ ʢʦʨʦʪʢʦʛʦ 

ʧʝʨʝʤʽʱʝʥʥʷ ʪʘ ʟʥʘʯʥʝ ʟʥʠʞʝʥʥʷ ʮʝʥʪʨʫ ʚʘʛʠ ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ, ʜʝ ʩʝʨʝʜʥʽ 

ʟʥʘʯʝʥʥʷ ʟʤʝʥʰʠʣʠʩʷ ʥʘ 0,8 ʪʘ 0,3 ʦʜʠʥʠʮʽ ʚʽʜʧʦʚʽʜʥʦ.  

ɸʥʘʣʽʟ ʟʤʽʥ ʫ ʤʝʜʽʘʥʘʭ ʧʦʢʘʟʘʚ ʧʦʜʽʙʥʫ ʢʘʨʪʠʥʫ. ʅʘʡʙʽʣʴʰʽ ʟ ʥʠʭ 

ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʟʘ ʧʦʤʠʣʢʘʤʠ, ʧʦʚ'ʷʟʘʥʠʤʠ ʟ ʚʽʜʩʫʪʥʽʤ ʧʝʨʝʥʝʩʝʥʥʷʤ ʤʘʩʠ 

ʪʽʣʘ, ʢʦʨʦʪʢʠʤ ʢʨʦʢʦʤ ʧʽʜ ʯʘʩ ʪʨʠʚʘʣʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ, ʥʝʩʚʦʻʯʘʩʥʠʤ 

ʧʦʯʘʪʢʦʤ ʛʘʣʴʤʫʚʘʥʥʷ ʪʘ ʚʽʜʩʫʪʥʽʤ ʧʦʩʪʫʧʦʤ ʥʘ ʥʦʩʦʢ ʧʽʜ ʯʘʩ ʟʫʧʠʥʢʠ, ʜʝ 

ʤʝʜʽʘʥʠ ʟʥʠʞʝʥʽ ʥʘ 3 ʽ ʙʽʣʴʰʝ ʦʜʠʥʠʮʴ. ɺʦʜʥʦʯʘʩ ʟʘ ʜʝʷʢʠʤʠ ʧʦʤʠʣʢʘʤʠ 

(ʩʭʨʝʱʝʥʥʷ ʥʽʛ ʧʽʜ ʯʘʩ ʢʦʨʦʪʢʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ, ʟʥʘʯʥʝ ʟʥʠʞʝʥʥʷ ʮʝʥʪʨʫ ʚʘʛʠ 

ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ ʪʘ ʩʢʨʝʱʝʥʥʷ ʥʽʛ ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ) ʤʝʜʽʘʥʥʘ ʦʮʽʥʢʘ ʥʝ 

ʟʤʽʥʠʣʘʩʷ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʣʠ ʩʫʪʪʻʚʝ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʦʤʠʣʦʢ ʫ 

ʩʧʦʨʪʩʤʝʥʽʚ ʧʽʩʣʷ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʮʠʢʣʫ, ʱʦ ʦʩʪʘʪʦʯʥʦ ʧʽʜʪʚʝʨʜʞʫʚʘʣʦ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʘʚʪʦʨʩʴʢʦʾ ʪʨʝʥʫʚʘʣʴʥʦʾ ʧʨʦʛʨʘʤʠ. ʆʩʦʙʣʠʚʦ ʚʠʨʘʞʝʥʝ 

ʧʦʢʨʘʱʝʥʥʷ ʚʽʜʙʫʣʦʩʷ ʟʘ ʧʦʤʠʣʢʘʤʠ, ʧʦʚ'ʷʟʘʥʠʤʠ ʟ ʢʦʥʪʨʦʣʝʤ ʨʫʭʫ ʪʽʣʘ ʧʽʜ 

ʯʘʩ ʩʪʨʽʣʴʙʠ ʪʘ ʧʝʨʝʤʽʱʝʥʥʷ. 

ɺʦʜʥʦʯʘʩ, ʦʙˇʨʫʥʪʦʚʫʶʯʠ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʥʝ ʤʦʞʥʘ ʦʜʥʦʟʥʘʯʥʦ 

ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʘʚʪʦʨʩʴʢʘ ʪʝʭʥʦʣʦʛʽʷ ʤʘʻ ʧʝʨʝʚʘʛʠ ʧʝʨʝʜ 

ʪʨʘʜʠʮʽʡʥʦʶ ʬʦʨʤʦʶ ʪʨʝʥʫʚʘʥʴ. ɿʘʟʥʘʯʝʥʽ ʟʤʽʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʷʩʥʝʥʽ ʥʝ 

ʪʽʣʴʢʠ ʩʧʝʮʠʬʽʢʦʶ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʚʧʣʠʚʫ, ʘʣʝ ʡ ʩʘʤʠʤ ʬʘʢʪʦʤ 

ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʪʨʝʥʫʚʘʥʴ ʫʧʨʦʜʦʚʞ ʘʥʘʣʦʛʽʯʥʦʛʦ ʧʝʨʽʦʜʫ.  
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ʊʘʢʽ ʪʨʝʥʫʚʘʥʥʷ, ʟʘ ʙʫʜʴ-ʷʢʠʭ ʦʙʩʪʘʚʠʥ, ʤʦʛʣʠ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʤʝʥʰʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʧʦʤʠʣʦʢ ʧʽʜ ʯʘʩ ʧʝʨʝʤʽʱʝʥʥʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʽ ʟ ʧʽʩʪʦʣʝʪʘ ʚ 

ʨʫʩʽ. ʊʦʤʫ ʚʚʘʞʘʣʦʩʷ ʟʘ ʥʝʦʙʭʽʜʥʝ ʧʨʦʚʝʩʪʠ ʘʥʘʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ʟʤʽʥ 

ʧʦʢʘʟʥʠʢʽʚ ʫ ʂɻ ʩʧʦʨʪʩʤʝʥʽʚ, ʱʦʙ ʧʦʨʽʚʥʷʪʠ ʨʝʟʫʣʴʪʘʪʠ ʽ ʚʠʟʥʘʯʠʪʠ, ʯʠ 

ʩʧʨʘʚʜʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʘʚʪʦʨʩʴʢʦʾ ʤʝʪʦʜʠʢʠ ʙʫʣʦ ʚʠʨʽʰʘʣʴʥʠʤ ʬʘʢʪʦʨʦʤ ʧʨʠ 

ʟʥʠʞʝʥʥʽ ʢʽʣʴʢʦʩʪʽ ʧʦʤʠʣʦʢ. 

ɿʜʽʡʩʥʶʶʯʠ ʪʨʝʪʽʡ ʢʨʦʢ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʽʜʧʦʚʽʤʦ ʥʘ ʧʠʪʘʥʥʷ 3: ʯʠ ʙʫʣʠ 

ʟʤʽʥʠ ʚ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʥʝʟʥʘʯʫʱʠʤʠ.  

ʉʧʦʯʘʪʢʫ ʟʨʦʙʠʤʦ ʮʝ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʟʤʽʥ ʫ ʢʽʣʴʢʦʩʪʽ ʩʧʦʨʪʩʤʝʥʽʚ, ʫ 

ʷʢʠʭ ʟʘʛʘʣʦʤ ʝʢʩʧʝʨʪʘʤʠ ʙʫʣʠ ʟʥʘʡʜʝʥʽ ʧʦʤʠʣʢʠ (ʪʘʙʣ. 4.9).  

 

ʊʘʙʣʠʮʷ 4.9 ï ʇʦʤʠʣʢʠ ʧʽʜ ʯʘʩ ʧʝʨʝʤʽʱʝʥʴ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʽ, 

ʚʠʷʚʣʝʥʽ ʫ ʩʧʦʨʪʩʤʝʥʽʚ ʂɻ (n = 4) ʧʨʦʪʷʛʦʤ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʂʦʜ 

ʧʦʤʠʣʢʠ 

ʂʽʣʴʢʽʩʪʴ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʟʨʦʙʠʣʠ ʧʦʤʠʣʢʫ, 

ʚʠʷʚʣʝʥʫ ʝʢʩʧʝʨʪʘʤʠ ɼʦʩʪʦʚʽʨʥʽʩʪʴ 

ʟʤʽʥ ɼʦ ʝʢʩʧʝʨʠʤʝʥʪʫ 

(n=4) 

ʇʽʩʣʷ ʝʢʩʧʝʨʠʤʝʥʪʫ 

(n=4) 

ʢ-ʪ ɹ % ʢ-ʪ ɹ % ű ʨ 

ʇ1 3 75 2 50 0,74 0,23 

ʇ2 1 25 1 25 0 0,5 

ʇ3 2 50 1 25 0,74 0,23 

ʇ4 2 50 2 50 0 0,5 

ʇ5 1 25 1 25 0 0,5 

ʇ6 3 75 3 75 0 0,5 

ʇ7 4 100 4 100 0 0,5 

ʇ8 2 50 2 50 0 0,5 

ʇ9 1 25 1 25 0 0,5 

ʇ10 2 50 1 25 0,74 0,23 

 

ʊʘʢʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʟʥʘʯʥʠʭ ʟʤʽʥ ʫ ʨʝʟʫʣʴʪʘʪʘʭ ʥʝ ʚʽʜʙʫʣʦʩʷ. ɿʘ 

ʙʽʣʴʰʽʩʪʶ ʧʦʤʠʣʦʢ ʨʽʟʥʠʮʷ ʫ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʨʦʙʠʣʠ ʧʦʤʠʣʢʠ ʜʦ ʽ ʧʽʩʣʷ 

ʝʢʩʧʝʨʠʤʝʥʪʫ, ʙʫʣʘ ʥʝʟʥʘʯʥʦʶ ʽ ʥʝ ʜʦʩʷʛʣʘ ʨʽʚʥʷ ʩʪʘʪʠʩʪʠʯʥʦʾ ʟʥʘʯʫʱʦʩʪʽ    

(ʨ > 0,05). ʊʘʢ, ʢʽʣʴʢʽʩʪʴ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʜʦʧʫʩʢʘʣʠ ʧʦʤʠʣʢʫ, ʧʦʚôʷʟʘʥʫ ʟ 

ʚʽʜʩʫʪʥʽʤ ʧʝʨʝʥʦʩʦʤ ʤʘʩʠ ʪʽʣʘ ʚʧʝʨʝʜ (ʇ1), ʟʤʝʥʰʠʣʘʩʷ ʟ 3 ʜʦ 2 ʦʩʽʙ, ʱʦ 
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ʩʪʘʥʦʚʠʣʦ ʟʥʠʞʝʥʥʷ ʟ 75 % ʜʦ 50 %, ʘʣʝ ʮʷ ʟʤʽʥʘ ʥʝ ʙʫʣʘ ʩʪʘʪʠʩʪʠʯʥʦ 

ʟʥʘʯʥʦʶ (ű = 0,74, ʨ = 0,23). 

ɸʥʘʣʦʛʽʯʥʽ ʥʝʟʥʘʯʫʱʽ ʟʤʽʥʠ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʟʘ ʧʦʤʠʣʢʘʤʠ  çʜʦʚʛʠʡ 

ʢʨʦʢ ʧʽʜ ʯʘʩ ʢʦʨʦʪʢʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷè (ʇ3) ʪʘ çʩʢʨʝʱʝʥʥʷ ʥʽʛ ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ 

ʚ ʨʫʩʽè (ʇ10), ʜʝ ʢʽʣʴʢʽʩʪʴ ʩʧʦʨʪʩʤʝʥʽʚ ʟʤʝʥʰʠʣʘʩʷ ʟ 2 ʜʦ 1, ʪʘ ʨʽʚʝʥʴ 

ʩʪʘʪʠʩʪʠʯʥʦʾ ʟʥʘʯʫʱʦʩʪʽ ʪʘʢʦʞ ʥʝ ʙʫʚ ʜʦʩʷʛʥʫʪʠʡ (ű = 0,74, ʨ = 0,23). ɼʣʷ 

ʧʦʤʠʣʦʢ, ʪʘʢʠʭ ʷʢ ʧʝʨʝʭʨʝʱʝʥʥʷ ʥʽʛ ʧʽʜ ʯʘʩ ʢʦʨʦʪʢʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ (ʇ2), 

ʢʦʨʦʪʢʠʡ ʢʨʦʢ ʧʽʜ ʯʘʩ ʜʦʚʛʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ (ʇ4), ʧʦʚʽʣʴʥʽ ʨʫʭʠ ʧʽʜ ʯʘʩ 

ʜʦʚʛʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ (ʇ5), ʥʝʩʚʦʻʯʘʩʥʠʡ ʧʦʯʘʪʦʢ ʛʘʣʴʤʫʚʘʥʥʷ (ʇ6), 

ʚʽʜʩʫʪʥʽʡ ʧʦʩʪʫʧ ʥʘ ʥʦʩʦʢ ʧʽʜ ʯʘʩ ʟʫʧʠʥʢʠ (ʇ7), ʢʽʣʴʢʽʩʪʴ ʩʧʦʨʪʩʤʝʥʽʚ 

ʟʘʣʠʰʠʣʘʩʷ ʥʝʟʤʽʥʥʦʶ ʜʦ ʽ ʧʽʩʣʷ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʱʦ ʚʢʘʟʫʚʘʣʦ ʥʘ ʚʽʜʩʫʪʥʽʩʪʴ 

ʟʤʽʥ ʚ ʪʝʭʥʽʮʽ. ʊʦʙʪʦ, ʫ ʙʽʣʴʰʦʩʪʽ ʩʧʦʨʪʩʤʝʥʽʚ ʂɻ, ʚʘʨʽʶʚʘʥʥʷ ʧʦʤʠʣʦʢ ʙʫʣʦ 

ʥʝʟʥʘʯʥʠʤ, ʽ ʟʘʛʘʣʦʤ ʪʝʭʥʽʢʘ ʚʠʢʦʥʘʥʥʷ ʧʝʨʝʤʽʱʝʥʴ ʟʘʣʠʰʠʣʘʩʷ ʥʘ 

ʙʣʠʟʴʢʦʤʫ ʜʦ ʧʦʯʘʪʢʦʚʦʛʦ (ʜʦʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ) ʨʽʚʥʷ.  

ʊʘʢʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʙʝʟ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ 

ʪʨʝʥʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ, ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʘʚʪʦʨʦʤ, ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʧʦʤʠʣʦʢ ʧʽʜ ʯʘʩ ʧʝʨʝʤʽʱʝʥʥʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʽ ʟ ʧʽʩʪʦʣʝʪʘ ʚ ʨʫʩʽ ʥʝ 

ʚʽʜʙʫʜʝʪʴʩʷ, ʘ ʩʠʩʪʝʤʘʪʠʯʥʽ ʪʨʝʥʫʚʘʥʥʷ ʙʝʟ ʩʧʝʮʽʘʣʴʥʦʛʦ ʚʪʨʫʯʘʥʥʷ ʥʝ 

ʧʨʠʟʚʝʜʫʪʴ ʜʦ ʟʥʘʯʥʦʛʦ ʧʦʢʨʘʱʝʥʥʷ ʪʝʭʥʽʯʥʠʭ ʘʩʧʝʢʪʽʚ ʧʝʨʝʤʽʱʝʥʥʷ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʪʘʢʦʞ ʨʦʟʛʣʷʥʫʪʠ ʜʠʥʘʤʽʢʫ ʩʪʫʧʝʥʷ ʚʠʨʘʞʝʥʦʩʪʽ 

ʧʦʤʠʣʦʢ ʚ ʩʧʦʨʪʩʤʝʥʽʚ ʂɻ, ʚʠʟʥʘʯʝʥʠʭ ʟʘ ʘʛʨʝʛʦʚʘʥʠʤʠ ʝʢʩʧʝʨʪʥʠʤʠ 

ʦʮʽʥʢʘʤʠ (ʨʠʩ. 4. 9).  
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ʇʨʠʤʽʪʢʘ 1. ʇ1 ï ʧʦʤʠʣʢʠ ʧʽʜ ʯʘʩ ʧʦʯʘʪʢʫ ʨʫʭʫ (ʚʽʜʩʫʪʥʽʡ ʧʝʨʝʥʽʩ ʤʘʩʠ ʪʽʣʘ 

ʚʧʝʨʝʜ).  

ʇʨʠʤʽʪʢʘ 2. ʇ2 ï ʧʝʨʝʭʨʝʱʝʥʥʷ ʥʽʛ ʧʽʜ ʯʘʩ ʢʦʨʦʪʢʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ.  

ʇʨʠʤʽʪʢʘ 3. ʇ3 ï ʜʦʚʛʠʡ ʢʨʦʢ ʧʽʜ ʯʘʩ ʢʦʨʦʪʢʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ.  

ʇʨʠʤʽʪʢʘ 4. ʇ4 ï ʢʦʨʦʪʢʠʡ ʢʨʦʢ ʧʽʜ ʯʘʩ ʜʦʚʛʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ.  

ʇʨʠʤʽʪʢʘ 5. ʇ5 ï ʧʦʚʽʣʴʥʽ, ʥʝ ʽʥʪʝʥʩʠʚʥʽ ʨʫʭʠ ʧʽʜ ʯʘʩ ʜʦʚʛʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ.  

ʇʨʠʤʽʪʢʘ 6. ʇ6 ï ʥʝ ʩʚʦʻʯʘʩʥʠʡ ʧʦʯʘʪʦʢ ʛʘʣʴʤʫʚʘʥʥʷ.  

ʇʨʠʤʽʪʢʘ 7. ʇ7 ï ʚʽʜʩʫʪʥʽʡ ʧʦʩʪʫʧ ʥʘ ʥʦʩʦʢ ʧʽʜ ʯʘʩ ʟʫʧʠʥʢʠ,  

ʇʨʠʤʽʪʢʘ 8. ʇ8 ï ʚʽʜʩʫʥʝ ʧʦʥʠʞʝʥʥʷ ʮʝʥʪʨʫ ʚʘʛʠ ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ ʚ ʨʫʩʽ.  

ʇʨʠʤʽʪʢʘ 9. ʇ9 ï ʟʥʘʯʥʝ ʧʦʥʠʞʝʥʥʷ ʮʝʥʪʨʫ ʚʘʛʠ ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ ʚ ʨʫʩʽ.  

ʇʨʠʤʽʪʢʘ 10. ʇ10 ï ʩʭʨʝʱʝʥʥʷ ʥʽʛ ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ ʚ ʨʫʩʽ. 

 

ʈʠʩʫʥʦʢ 4.9 ï ʉʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ ʧʦʤʠʣʦʢ, ʟʘʬʽʢʩʦʚʘʥʠʭ ʧôʷʪʴʤʘ ʝʢʩʧʝʨʪʘʤʠ 

ʫ ʚʠʢʦʥʘʥʥʽ ʧʝʨʝʤʽʱʝʥʥʷ ʧʽʜ ʯʘʩ ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ ʩʧʦʨʪʩʤʝʥʽʚ ʟ ʂɻ        

(n = 4) ʥʘ ʧʦʯʘʪʢʫ ʪʘ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʅʘ ʛʨʘʬʽʢʫ ʚʽʜʦʙʨʘʞʝʥʦ ʥʝʟʥʘʯʥʽ ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʦʤʠʣʦʢ ʟʘ 

ʜʝʷʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʧʨʠ ʮʴʦʤʫ, ʙʽʣʴʰʽʩʪʴ ʧʦʤʠʣʦʢ ʟʘʣʠʰʠʣʘʩʷ ʥʘ ʪʦʤʫ ʞ 

ʨʽʚʥʽ. ʊʘʢ, ʧʦʤʠʣʢʠ ʇ7 (ʚʽʜʩʫʪʥʽʡ ʧʦʩʪʫʧ ʥʘ ʥʦʩʦʢ ʧʽʜ ʯʘʩ ʟʫʧʠʥʢʠ) ʪʘ ʇ8 

(ʚʽʜʩʫʪʥʻ ʟʥʠʞʝʥʥʷ ʚʘʛʠ ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ ʚ ʨʫʩʽ), ʟʘʣʠʰʠʣʠʩʷ ʙʝʟ ʟʤʽʥ, ʱʦ 

ʚʢʘʟʫʻ ʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʧʨʦʛʨʝʩʫ ʚ ʪʝʭʥʽʮʽ ʚʠʢʦʥʘʥʥʷ ʮʠʭ ʝʣʝʤʝʥʪʽʚ. ɯʥʰʽ 

ʧʦʤʠʣʢʠ, ʷʢ ʇ1 (ʚʽʜʩʫʪʥʽʡ ʧʝʨʝʥʽʩ ʤʘʩʠ ʪʽʣʘ ʚʧʝʨʝʜ), ʇ3 (ʜʦʚʛʠʡ ʢʨʦʢ ʧʽʜ ʯʘʩ 

ʢʦʨʦʪʢʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ) ʪʘ ʇ9 (ʟʥʘʯʥʝ ʟʥʠʞʝʥʥʷ ʮʝʥʪʨʫ ʚʘʛʠ ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ 

ʚ ʨʫʩʽ), ʧʦʢʘʟʘʣʠ ʥʝʟʥʘʯʥʝ ʧʦʢʨʘʱʝʥʥʷ, ʘʣʝ ʾʭ ʚʠʨʘʞʝʥʽʩʪʴ ʟʘʣʠʰʠʣʘʩʷ 

ʜʦʩʠʪʴ ʧʦʤʽʪʥʦʶ.  

ʊʘʢʽ ʤʽʥʽʤʘʣʴʥʽ ʟʤʽʥʠ ʫ ʂɻ ʪʘʢʦʞ ʟʘʩʚʽʜʯʫʶʪʴ, ʱʦ ʙʝʟ ʩʧʝʮʽʘʣʴʥʠʭ 

ʪʨʝʥʫʚʘʣʴʥʠʭ ʪʝʭʥʽʢ ʩʫʪʪʻʚʠʭ ʧʦʢʨʘʱʝʥʴ ʫ ʪʝʭʥʽʮʽ ʩʧʦʨʪʩʤʝʥʽʚ ʥʝ ʚʽʜʙʫʣʦʩʷ. 
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ʉʪʘʪʠʩʪʠʯʥʝ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʚʽʜʩʫʪʥʦʩʪʽ ʜʦʩʪʦʚʽʨʥʠʭ ʟʤʽʥ ʚ ʘʛʨʝʛʦʚʘʥʠʭ 

ʦʮʽʥʢʘʭ ʧʦʤʠʣʦʢ ʩʧʦʨʪʩʤʝʥʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʚʠʷʚʠʣʦʩʷ ʥʝʤʦʞʣʠʚʠʤ ʟ 

ʪʠʭ ʩʘʤʠʭ ʧʨʠʯʠʥ, ʷʢʽ ʙʫʣʦ ʥʘʚʝʜʝʥʦ ʜʣʷ ɽɻ (ʪʘʙʣ. 4.10).  

 

ʊʘʙʣʠʮʷ 4.10 ï ʇʝʨʝʚʽʨʢʘ ʥʘ ʥʦʨʤʘʣʴʥʽʩʪʴ ʘʛʨʝʛʦʚʘʥʠʭ ʦʮʽʥʦʢ 

ʧʦʤʠʣʦʢ, ʟʘʬʽʢʩʦʚʘʥʠʭ ʝʢʩʧʝʨʪʘʤʠ ʫ ʚʠʢʦʥʘʥʥʽ ʧʝʨʝʤʽʱʝʥʥʷ ʧʽʜ ʯʘʩ 

ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ ʩʧʦʨʪʩʤʝʥʽʚ ʟ ʂɻ (n = 4) ʜʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʪʘ ʧʽʩʣʷ ʡʦʛʦ 

ʟʘʢʽʥʯʝʥʥʷ  

ʂʦʜ ʧʦʤʠʣʢʠ 
ɼʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʇʽʩʣʷ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʐʘʧʽʨʦ-ʋʽʣʢ ɿʥʘʯ. ʐʘʧʽʨʦ-ʋʽʣʢ ɿʥʘʯ. 

ʇ1 0,848 p > 0,05 0,86 p > 0,05 

ʇ2 0,63 p < 0,05 0,63 p < 0,05 

ʇ3 0,763 p > 0,05 0,63 p < 0,05 

ʇ4 0,729 p < 0,05 0,729 p < 0,05 

ʇ5 0,63 p < 0,05 0,63 p < 0,05 

ʇ6 0,763 p > 0,05 0,763 p > 0,05 

ʇ7 0,63 p < 0,05 0,63 p < 0,05 

ʇ8 0,729 p < 0,05 0,729 p < 0,05 

ʇ9 0,63 p < 0,05 0,63 p < 0,05 

ʇ10 0,811 p > 0,05 0,63 p < 0,05 

 

ʈʝʟʫʣʴʪʘʪʠ ʧʝʨʝʚʽʨʢʠ ʥʘ ʥʦʨʤʘʣʴʥʽʩʪʴ, ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ, ʧʦʢʘʟʘʣʠ, ʱʦ 

ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʧʦʤʠʣʦʢ ʨʦʟʧʦʜʽʣ ʦʮʽʥʦʢ ʥʝ ʚʽʜʧʦʚʽʜʘʚ ʥʦʨʤʘʣʴʥʦʤʫ ʜʦ ʪʘ 

ʧʽʩʣʷ ʝʢʩʧʝʨʠʤʝʥʪʫ (ʜʣʷ ʇ2, ʇ4, ʇ5, ʇ7, ʇ8, ʇ9 ʪʘ ʇ10 ʨʽʚʝʥʴ ʟʥʘʯʫʱʦʩʪʽ ʙʫʚ 

ʤʝʥʰʠʤ ʟʘ 0,05). ɼʣʷ ʥʝʙʘʛʘʪʴʦʭ ʧʦʤʠʣʦʢ, ʪʘʢʠʭ ʷʢ ʇ1, ʇ3 ʪʘ ʇ6, ʪʝʩʪ 

ʐʘʧʽʨʦ-ʋʽʣʢʘ ʧʦʢʘʟʘʚ, ʱʦ ʨʦʟʧʦʜʽʣ ʜʘʥʠʭ ʚʽʜʧʦʚʽʜʘʚ ʥʦʨʤʘʣʴʥʦʤʫ (p > 0,05), 

ʘʣʝ ʪʽʣʴʢʠ ʯʘʩʪʢʦʚʦ, ʘʜʞʝ ʜʣʷ ʜʝʷʢʠʭ ʟ ʥʠʭ ʧʽʩʣʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʥʦʨʤʘʣʴʥʽʩʪʴ 

ʨʦʟʧʦʜʽʣʫ ʥʝ ʙʫʣʘ ʧʽʜʪʚʝʨʜʞʝʥʘ. ʊʦʤʫ ʯʝʨʝʟ ʥʘʷʚʥʽʩʪʴ ʥʝʥʦʨʤʘʣʴʥʠʭ 

ʨʦʟʧʦʜʽʣʽʚ ʪʘ ʤʘʣʠʡ ʨʦʟʤʽʨ ʚʠʙʽʨʢʠ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʪʘʪʠʩʪʠʯʥʠʭ ʢʨʠʪʝʨʽʾʚ ʜʣʷ 

ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʘʙʦ ʩʧʨʦʩʪʫʚʘʥʥʷ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʟʤʽʥ ʙʫʣʦ ʥʝʤʦʞʣʠʚʠʤ. 

ɿʽʩʪʘʚʣʝʥʥʷ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʪʘ ʤʝʜʽʘʥ ʝʢʩʧʝʨʪʥʠʭ ʦʮʽʥʦʢ, ʥʘʚʝʜʝʥʠʭ ʫ 

ʪʘʙʣʠʮʽ 4.11, ʪʘʢʦʞ ʧʦʢʘʟʘʣʦ, ʱʦ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚ ʂɻ ʥʝ ʚʽʜʙʫʣʦʩʷ 

ʩʫʪʪʻʚʦʛʦ ʟʤʝʥʰʝʥʥʷ ʧʦʤʠʣʦʢ ʫ ʪʝʭʥʽʮʽ ʧʝʨʝʤʽʱʝʥʥʷ.  
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ʊʘʙʣʠʮʷ 4.11 ï ɿʤʽʥʠ ʚ ʘʛʨʝʛʦʚʘʥʠʭ ʦʮʽʥʢʘʭ ʧʦʤʠʣʦʢ, ʟʘʬʽʢʩʦʚʘʥʠʭ 

ʝʢʩʧʝʨʪʘʤʠ ʫ ʚʠʢʦʥʘʥʥʽ ʧʝʨʝʤʽʱʝʥʥʷ ʧʽʜ ʯʘʩ ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ 

ʩʧʦʨʪʩʤʝʥʘʤʠ ʟ ʂɻ (n = 4) ʧʨʦʪʷʛʦʤ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʏʘʩ 

ʦʮʽʥʶʚʘʥʥʷ 

ʉʪʘʪʠ-

ʩʪʠʯʥʽ 

ʧʦʢʘʟ-

ʥʠʢʠ 

ʇʦʤʠʣʢʠ, ʟʘʬʽʢʩʦʚʘʥʽ ʝʢʩʧʝʨʪʘʤʠ 

ʇ1 ʇ2 ʇ3 ʇ4 ʇ5 ʇ6 ʇ7 ʇ8 ʇ9 ʇ10 

ɼʦ 

ʝʢʩʧʝʨʠ-

ʤʝʥʪʫ 

ὼӶ 3,25 1,25 1,5 2,5 1,25 3,5 4,75 2,5 0,5 2,25 

SD 2,36 2,5 2,38 2,89 2,5 2,38 0,5 2,89 1 2,63 

ὗ 0,75 0 0 0 0 1 4,25 0 0 0 

ʄʝ 4 0 0,5 2,5 0 4,5 5 2,5 0 2 

ὗ  5 3,75 4 5 3,75 5 5 5 1,5 4,75 

ʇʽʩʣʷ 

ʝʢʩʧʝʨʠ-

ʤʝʥʪʫ 

ὼӶ 2 1,25 1,25 2,5 1,25 3,5 4,75 2,5 1,25 1,25 

SD 2,45 2,5 2,5 2,89 2,5 2,38 0,5 2,89 2,5 2,5 

ὗ 0 0 0 0 0 1 4,25 0 0 0 

ʄʝ 1,5 0 0 2,5 0 4,5 5 2,5 0 0 

ὗ  4,5 3,75 3,75 5 3,75 5 5 5 3,75 3,75 

ὼӶʧʽʩʣʷ ï ὼʜʦ -1,3 0 0 0 0 0 0 0 0,8 -1,0 

ʄʝʧʽʩʣʷ ï ʄʝʜʦ -2,5 0 -0,5 0 0 0 0 0 0 -2 

 

ʇʨʠʤʽʪʢʘ 1. ὼӶʧʽʩʣʷ ï ὼʜʦ ï ʟʤʽʥʠ ʫ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʥʷʭ ʧʦʢʘʟʥʠʢʽʚ ʧʽʩʣʷ 

ʝʢʩʧʝʨʠʤʝʥʪʫ.  

ʇʨʠʤʽʪʢʘ 2. ʄʝʧʽʩʣʷ ï ʄʝʜʦ ï ʟʤʽʥʠ ʫ ʤʝʜʽʘʥʘʭ ʨʦʟʧʦʜʽʣʽʚ ʧʦʢʘʟʥʠʢʽʚ ʧʽʩʣʷ 

ʝʢʩʧʝʨʠʤʝʥʪʫ. 

 

ʍʦʯʘ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʧʦʤʠʣʢʠ ʇ1 (ʚʽʜʩʫʪʥʽʡ ʧʝʨʝʥʽʩ ʤʘʩʠ ʪʽʣʘ 

ʚʧʝʨʝʜ) ʧʽʩʣʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʟʥʠʟʠʣʦʩʷ ʥʘ 1,3 ʦʜʠʥʠʮʽ, ʽʥʰʽ ʧʦʢʘʟʥʠʢʠ, ʪʘʢʽ ʷʢ 

ʇ2 (ʧʝʨʝʭʨʝʱʝʥʥʷ ʥʽʛ ʧʽʜ ʯʘʩ ʢʦʨʦʪʢʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ), ʇ3 (ʜʦʚʛʠʡ ʢʨʦʢ ʧʽʜ 

ʯʘʩ ʢʦʨʦʪʢʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ), ʇ4 (ʢʦʨʦʪʢʠʡ ʢʨʦʢ ʧʽʜ ʯʘʩ ʜʦʚʛʦʛʦ 

ʧʝʨʝʤʽʱʝʥʥʷ) ʪʘ ʇ5 (ʧʦʚʽʣʴʥʽ, ʥʝ ʽʥʪʝʥʩʠʚʥʽ ʨʫʭʠ ʧʽʜ ʯʘʩ ʜʦʚʛʦʛʦ 

ʧʝʨʝʤʽʱʝʥʥʷ), ʥʝ ʟʘʟʥʘʯʠʣʠ ʟʤʽʥ ʫ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʥʷʭ. ʊʘʢ ʩʘʤʦ, ʟʤʽʥʠ ʚ 

ʤʝʜʽʘʥʘʭ ʨʦʟʧʦʜʽʣʫ ʪʘʢʦʞ ʥʝ ʚʠʷʚʠʣʠ ʟʥʘʯʥʠʭ ʧʦʢʨʘʱʝʥʴ. ɼʣʷ ʽʥʰʠʭ 

ʧʦʤʠʣʦʢ ʦʮʽʥʢʠ ʝʢʩʧʝʨʪʽʚ ʟʘʣʠʰʠʣʠʩʷ ʥʘ ʦʜʥʘʢʦʚʦʤʫ ʨʽʚʥʽ ʜʦ ʽ ʧʽʩʣʷ 

ʝʢʩʧʝʨʠʤʝʥʪʫ, ʱʦ ʧʦʢʘʟʫʻ ʚʽʜʩʫʪʥʽʩʪʴ ʧʨʦʛʨʝʩʫ ʚ ʪʝʭʥʽʮʽ ʩʧʦʨʪʩʤʝʥʽʚ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. ʅʘʧʨʠʢʣʘʜ, ʤʝʜʽʘʥʘ ʜʣʷ ʧʦʤʠʣʦʢ ʇ7 (ʚʽʜʩʫʪʥʽʡ ʧʦʩʪʫʧ ʥʘ 

ʥʦʩʦʢ ʧʽʜ ʯʘʩ ʟʫʧʠʥʢʠ) ʪʘ ʇ8 (ʚʽʜʩʫʪʥʻ ʟʥʠʞʝʥʥʷ ʮʝʥʪʨʫ ʚʘʛʠ ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ 

ʚ ʨʫʩʽ) ʟʘʣʠʰʠʣʘʩʷ ʥʝʟʤʽʥʥʦʶ. 
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ɿʘʛʘʣʦʤ, ʘʥʘʣʽʟ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʽʜʪʚʝʨʜʠʚ, ʱʦ ʚ ʂɻ ʥʝ ʚʽʜʙʫʣʦʩʷ 

ʩʫʪʪʻʚʦʛʦ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʦʤʠʣʦʢ ʫ ʭʦʜʽ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʱʦ ʤʦʞʥʘ 

ʧʦʷʩʥʠʪʠ ʚʽʜʩʫʪʥʽʩʪʶ ʚʧʣʠʚʫ ʟʘʩʦʙʽʚ ʪʘ ʤʝʪʦʜʽʚ ʘʚʪʦʨʩʴʢʦʾ ʪʝʭʥʦʣʦʛʽʾ, ʷʢʽ 

ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʷ ʚ ɽɻ. 

ʆʩʢʽʣʴʢʠ ʝʢʩʧʝʨʠʤʝʥʪʦʤ ʧʽʜʪʚʝʨʜʞʝʥʦ ʥʝʟʥʘʯʫʱʽʩʪʴ ʟʤʽʥ ʚ 

ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʧʨʦʪʷʛʦʤ ʡʦʛʦ ʟʜʽʡʩʥʝʥʥʷ, ʤʦʞʥʘ ʧʝʨʝʭʦʜʠʪʠ ʜʦ 

ʧʨʠʢʽʥʮʝʚʦʛʦ ʢʨʦʢʫ ʜʦʢʘʟʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʧʝʮʽʘʣʴʥʦ ʨʦʟʨʦʙʣʝʥʦʾ ʪʝʭʥʦʣʦʛʽʾ 

ʬʦʨʤʫʚʘʥʥʷ ʪʝʭʥʽʢʠ ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ 

ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʠ ʟ ʧʽʩʪʦʣʝʪʫ ʫ ʨʫʩʽ, ʩʫʪʥʽʩʪʴ ʷʢʦʛʦ ʧʦʣʷʛʘʻ ʫ ʜʦʢʘʟʽ ʪʦʛʦ, 

ʱʦ ʧʦ ʟʘʚʝʨʰʝʥʥʽ ʝʢʩʧʝʨʠʤʝʥʪʫ ʩʧʦʨʪʩʤʝʥʠ ʟ ɽɻ ʩʪʘʣʠ ʧʨʠʧʫʩʢʘʪʠʩʷ ʤʝʥʰʦʾ 

ʢʽʣʴʢʦʩʪʽ ʧʦʤʠʣʦʢ ʫ ʧʝʨʝʤʽʱʝʥʥʷʭ.  

ʇʨʦʚʝʜʝʤʦ ʷʢʽʩʥʠʡ ʘʥʘʣʽʟ ʮʠʭ ʜʘʥʠʭ ʟ ʦʛʣʷʜʫ ʥʘ ʪʝ, ʯʠ ʩʪʘʣʠ 

ʚʽʜʨʽʟʥʷʪʠʩʷ ʛʨʫʧʠ ʟʘ ʢʽʣʴʢʽʩʪʶ ʩʧʦʨʪʩʤʝʥʽʚ, ʚ ʷʢʠʭ ʝʢʩʧʝʨʪʠ ʟʘʛʘʣʦʤ 

ʬʽʢʩʫʚʘʣʠ ʧʦʤʠʣʢʠ. ʈʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʣʠ ʧʝʚʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʢʽʣʴʢʦʩʪʽ 

ʧʦʤʠʣʦʢ, ʜʦʧʫʱʝʥʠʭ ʩʧʦʨʪʩʤʝʥʘʤʠ ɽɻ ʪʘ ʂɻ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʧʝʜʘʛʦʛʽʯʥʦʛʦ 

ʝʢʩʧʝʨʠʤʝʥʪʫ. ʍʦʯʘ ʟʘ ʙʽʣʴʰʽʩʪʶ ʟ ʥʠʭ ʨʦʟʙʽʞʥʦʩʪʽ ʥʝ ʜʦʩʷʛʣʠ ʩʪʘʪʠʩʪʠʯʥʦʾ 

ʟʥʘʯʫʱʦʩʪʽ, ʚʩʝ ʞ ʪʘʢʠ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʧʝʚʥʽ ʪʝʥʜʝʥʮʽʾ (ʪʘʙʣ. 4. 12).  

 

ʊʘʙʣʠʮʷ 4.12 ï ʇʦʤʠʣʢʠ ʧʽʜ ʯʘʩ ʧʝʨʝʤʽʱʝʥʴ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʽ, 

ʚʠʷʚʣʝʥʽ ʫ ʩʧʦʨʪʩʤʝʥʽʚ ɽɻ ʪʘ ʂɻ ʧʦ ʟʘʚʝʨʰʝʥʥʶ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʮʠʢʣʫ (ʧʽʩʣʷ 

ʝʢʩʧʝʨʠʤʝʥʪʫ) 

ʂʦʜ 

ʧʦʤʠʣʢʠ 

ʂʽʣʴʢʽʩʪʴ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʟʨʦʙʠʣʠ ʧʦʤʠʣʢʫ, 

ʚʠʷʚʣʝʥʫ ʝʢʩʧʝʨʪʘʤʠ ɼʦʩʪʦʚʽʨʥʽʩʪʴ 

ʚʽʜʤʽʥʥʦʩʪʝʡ 
ɽɻ (n = 4) ʂɻ (n = 4) 

ʢ-ʪ ɹ % ʢ-ʪ ɹ % ű ʨ 

ʇ1 1 25 2 50 0,74 0,23 

ʇ2 0 0 1 25 1,48 0,07 

ʇ3 1 25 1 25 0 0,5 

ʇ4 1 25 2 50 0,74 0,23 

ʇ5 0 0 1 25 1,48 0,07 

ʇ6 1 25 3 75 2,09 0,02 

ʇ7 1 25 4 100 2,96 0,002 
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ʇ8 0 0 2 50 2,22 0,02 

ʇ9 0 0 1 25 1,48 0,07 

ʇ10 0 0 1 25 1,48 0,07 

 

ʊʘʢ, ʟʘ ʧʦʤʠʣʢʦʶ, ʧʦʚ'ʷʟʘʥʦʶ ʟ ʚʽʜʩʫʪʥʽʤ ʧʝʨʝʥʦʩʦʤ ʤʘʩʠ ʪʽʣʘ ʚʧʝʨʝʜ 

(ʇ1), ʙʽʣʴʰʝ ʩʧʦʨʪʩʤʝʥʽʚ ʂɻ (50 %) ʧʦ ʟʘʚʝʨʰʝʥʥʶ ʝʢʩʧʝʨʽʤʝʥʪʫ ʚʩʝ ʱʝ ʾʾ 

ʜʦʧʫʩʢʘʣʠ, ʧʦʨʽʚʥʷʥʦ ʟ 25 % ʚ ɽɻ, ʘʣʝ ʮʷ ʨʽʟʥʠʮʷ ʥʝ ʙʫʣʘ ʩʪʘʪʠʩʪʠʯʥʦ 

ʟʥʘʯʫʱʦʶ. 

ʉʭʦʞʘ ʩʠʪʫʘʮʽʷ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʟʘ ʧʦʤʠʣʢʘʤʠ, ʧʦʚ'ʷʟʘʥʠʤʠ ʟ 

ʧʝʨʝʭʨʝʱʝʥʥʷʤ ʥʽʛ ʧʽʜ ʯʘʩ ʢʦʨʦʪʢʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ (ʇ2) ʪʘ ʧʦʚʽʣʴʥʠʤʠ, ʥʝ 

ʽʥʪʝʥʩʠʚʥʠʤʠ ʨʫʭʘʤʠ ʧʽʜ ʯʘʩ ʜʦʚʛʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ (ʇ5), ʜʝ ʚ ʢʦʥʪʨʦʣʴʥʽʡ 

ʛʨʫʧʽ 25% ʩʧʦʨʪʩʤʝʥʽʚ ʜʦʧʫʩʪʠʣʠ ʮʽ ʧʦʤʠʣʢʠ, ʪʦʜʽ ʷʢ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ 

ʛʨʫʧʽ ʪʘʢʽ ʧʦʤʠʣʢʠ ʚʟʘʛʘʣʽ ʥʝ ʬʽʢʩʫʚʘʣʠʩʷ. ʆʜʥʘʢ ʮʽ ʚʽʜʤʽʥʥʦʩʪʽ ʪʘʢʦʞ ʥʝ 

ʚʠʷʚʠʣʠʩʷ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʤʠ. 

ʇʨʦʪʝ ʟʘ ʜʝʷʢʠʤʠ ʧʦʤʠʣʢʘʤʠ ʧʦ ʟʘʢʽʥʯʝʥʥʶ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʞʝ 

ʚʩʪʘʥʦʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ. ʅʘʧʨʠʢʣʘʜ, ʟʘ ʧʦʤʠʣʢʦʶ, 

ʧʦʚ'ʷʟʘʥʦʶ ʟ ʥʝʩʚʦʻʯʘʩʥʠʤ ʧʦʯʘʪʢʦʤ ʛʘʣʴʤʫʚʘʥʥʷ (ʇ6), 75 % ʩʧʦʨʪʩʤʝʥʽʚ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʜʦʧʫʩʪʠʣʠ ʮʶ ʧʦʤʠʣʢʫ, ʚ ʪʦʡ ʯʘʩʷ ʷʢ ʩʝʨʝʜ ʩʧʦʨʪʩʤʝʥʽʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧʠ ʟʘʣʠʰʠʣʦʩʷ ʪʽʣʴʢʠ 25 % ʪʘʢʠʭ, ʭʪʦ ʨʦʙʠʚ ʮʶ 

ʧʦʤʠʣʢʫ (ű = 2,09, ʨ = 0,02). ʅʘʡʙʽʣʴʰ ʚʠʨʘʞʝʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ 

ʟʘ ʧʦʤʠʣʢʦʶ, ʧʦʚ'ʷʟʘʥʦʶ ʟ ʚʽʜʩʫʪʥʽʤ ʧʦʩʪʫʧʦʤ ʥʘ ʥʦʩʦʢ ʧʽʜ ʯʘʩ ʟʫʧʠʥʢʠ 

(ʇ7), ʜʝ ʚʩʽ ʩʧʦʨʪʩʤʝʥʠ ʂɻ (100 %) ʜʦʧʫʩʪʠʣʠ ʮʶ ʧʦʤʠʣʢʫ, ʪʦʜʽ ʷʢ ʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʛʨʫʧʽ ʣʠʰʝ 25% ʩʧʦʨʪʩʤʝʥʽʚ ʾʾ ʥʝ ʚʠʧʨʘʚʠʣʠ ʧʽʜ ʯʘʩ 

ʪʨʝʥʫʚʘʥʴ. ʎʷ ʚʽʜʤʽʥʥʽʩʪʴ ʙʫʣʘ ʚʠʩʦʢʦʟʥʘʯʫʱʦʶ (ű = 2,96, ʨ = 0,002). ʂʨʽʤ 

ʪʦʛʦ, ʟʘ ʧʦʤʠʣʢʦʶ, ʧʦʚ'ʷʟʘʥʦʶ ʟ ʚʽʜʩʫʪʥʽʤ ʧʦʥʠʞʝʥʥʷʤ ʮʝʥʪʨʫ ʚʘʛʠ ʧʽʜ ʯʘʩ 

ʩʪʨʽʣʴʙʠ ʚ ʨʫʩʽ (ʇ8), ʧʦʣʦʚʠʥʘ ʩʧʦʨʪʩʤʝʥʽʚ ʂɻ ʜʦʧʫʩʪʠʣʠ ʧʦʤʠʣʢʫ, ʪʦʜʽ ʷʢ ʚ 

ɽɻ ʮʷ ʧʦʤʠʣʢʘ ʥʝ ʙʫʣʘ ʟʘʬʽʢʩʦʚʘʥʘ ʚ ʞʦʜʥʦʛʦ ʽʟ ʩʧʦʨʪʩʤʝʥʽʚ (ű = 2,22, ʨ = 

0,02). 

ʊʘʢʽ ʜʘʥʽ ʧʦʢʘʟʘʣʠ, ʱʦ ʚ ʜʝʷʢʠʭ ʘʩʧʝʢʪʘʭ ʪʝʭʥʽʢʠ ʧʝʨʝʤʽʱʝʥʴ ɽɻ 

ʜʦʩʷʛʣʘ ʢʨʘʱʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʂɻ, ʽ ʮʽ ʚʽʜʤʽʥʥʦʩʪʽ ʙʫʣʠ ʩʪʘʪʠʩʪʠʯʥʦ 

ʟʥʘʯʫʱʠʤʠ ʜʣʷ ʧʦʤʠʣʦʢ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʪʝʭʥʽʢʦʶ ʛʘʣʴʤʫʚʘʥʥʷ, ʧʦʩʪʫʧʦʤ ʥʘ 
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ʥʦʩʦʢ ʧʽʜ ʯʘʩ ʟʫʧʠʥʢʠ ʪʘ ʧʦʥʠʞʝʥʥʷʤ ʮʝʥʪʨʫ ʚʘʛʠ ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ. ɺʦʥʠ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʘʚʪʦʨʩʴʢʦʾ ʪʨʝʥʫʚʘʣʴʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʫ 

ʚʜʦʩʢʦʥʘʣʝʥʥʽ ʪʝʭʥʽʯʥʠʭ ʘʩʧʝʢʪʽʚ ʧʝʨʝʤʽʱʝʥʴ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʽ.  

ɼʘʣʽ ʢʽʣʴʢʽʩʥʦ ʧʨʦʘʥʘʣʽʟʫʻʤʦ ʨʦʟʙʽʞʥʦʩʪʽ ʫ ʩʪʫʧʝʥʽ ʚʠʨʘʞʝʥʦʩʪʽ 

ʧʦʤʠʣʦʢ, ʷʢʽ ʟôʷʚʠʣʠʩʷ ʧʽʩʣʷ ʝʢʩʧʝʨʠʤʝʥʪʫ (ʨʠʩ. 4. 10).  

ɸʥʘʣʽʟʫʶʯʠ ʥʘʚʝʜʝʥʠʡ ʛʨʘʬʽʢ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʧʦʤʠʣʦʢ, ʟʘʬʽʢʩʦʚʘʥʠʭ  

ʝʢʩʧʝʨʪʘʤʠ ʫ ʚʠʢʦʥʘʥʥʽ ʧʝʨʝʤʽʱʝʥʴ ʧʽʜ ʯʘʩ ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ, ʙʘʯʠʤʦ 

ʩʫʪʪʻʚʫ ʨʽʟʥʠʮʶ ʤʽʞ ɽɻ ʪʘ ʂɻ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʮʠʢʣʫ. ʋ 

ʩʧʦʨʪʩʤʝʥʽʚ ɽɻ ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ ʟʥʘʯʥʦ ʤʝʥʰʝ ʧʦʤʠʣʦʢ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂɻ. 

ɼʣʷ ʪʘʢʠʭ ʧʦʤʠʣʦʢ, ʷʢ ʇ1 (ʚʽʜʩʫʪʥʽʡ ʧʝʨʝʥʽʩ ʤʘʩʠ ʪʽʣʘ ʚʧʝʨʝʜ), ʇ2 

(ʧʝʨʝʭʨʝʱʝʥʥʷ ʥʽʛ ʧʽʜ ʯʘʩ ʢʦʨʦʪʢʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ), ʇ3 (ʜʦʚʛʠʡ ʢʨʦʢ ʧʽʜ ʯʘʩ 

ʢʦʨʦʪʢʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ), ʇ4 (ʢʦʨʦʪʢʠʡ ʢʨʦʢ ʧʽʜ ʯʘʩ ʜʦʚʛʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ), 

ʇ5 (ʧʦʚʽʣʴʥʽ, ʥʝ ʽʥʪʝʥʩʠʚʥʽ ʨʫʭʠ ʧʽʜ ʯʘʩ ʜʦʚʛʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ), ʩʝʨʝʜʥʽ 

ʟʥʘʯʝʥʥʷ ʚ ɻ ʙʫʣʠ ʟʥʘʯʥʦ ʥʠʞʯʠʤʠ.  

 

 

ʇʨʠʤʽʪʢʘ 1. ɽɻ ï ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʛʨʫʧʘ.  

ʇʨʠʤʽʪʢʘ 2. ʂɻ ï ʢʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ.  

ʇʨʠʤʽʪʢʘ 3. ʇ1 ï ʧʦʤʠʣʢʠ ʧʽʜ ʯʘʩ ʧʦʯʘʪʢʫ ʨʫʭʫ (ʚʽʜʩʫʪʥʽʡ ʧʝʨʝʥʽʩ ʤʘʩʠ ʪʽʣʘ 

ʚʧʝʨʝʜ).  

ʇʨʠʤʽʪʢʘ 4. ʇ2 ï ʧʝʨʝʭʨʝʱʝʥʥʷ ʥʽʛ ʧʽʜ ʯʘʩ ʢʦʨʦʪʢʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ.  

ʇʨʠʤʽʪʢʘ 5. ʇ3 ï ʜʦʚʛʠʡ ʢʨʦʢ ʧʽʜ ʯʘʩ ʢʦʨʦʪʢʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ.  

ʇʨʠʤʽʪʢʘ 6. ʇ4 ï ʢʦʨʦʪʢʠʡ ʢʨʦʢ ʧʽʜ ʯʘʩ ʜʦʚʛʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ.  
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ʇʨʠʤʽʪʢʘ 7. ʇ5 ï ʧʦʚʽʣʴʥʽ, ʥʝ ʽʥʪʝʥʩʠʚʥʽ ʨʫʭʠ ʧʽʜ ʯʘʩ ʜʦʚʛʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ.  

ʇʨʠʤʽʪʢʘ 8. ʇ6 ï ʥʝ ʩʚʦʻʯʘʩʥʠʡ ʧʦʯʘʪʦʢ ʛʘʣʴʤʫʚʘʥʥʷ.  

ʇʨʠʤʽʪʢʘ 9. ʇ7 ï ʚʽʜʩʫʪʥʽʡ ʧʦʩʪʫʧ ʥʘ ʥʦʩʦʢ ʧʽʜ ʯʘʩ ʟʫʧʠʥʢʠ.  

ʇʨʠʤʽʪʢʘ 10. ʇ8 ï ʚʽʜʩʫʥʻ ʧʦʥʠʞʝʥʥʷ ʮʝʥʪʨʫ ʚʘʛʠ ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ ʚ ʨʫʩʽ.  

ʇʨʠʤʽʪʢʘ 11. ʇ9 ï ʟʥʘʯʥʝ ʧʦʥʠʞʝʥʥʷ ʮʝʥʪʨʫ ʚʘʛʠ ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ ʚ ʨʫʩʽ.  

ʇʨʠʤʽʪʢʘ 12. ʇ10 ï ʩʭʨʝʱʝʥʥʷ ʥʽʛ ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ ʚ ʨʫʩʽ. 

 

ʈʠʩʫʥʦʢ 4.10 ï ʉʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ ʧʦʤʠʣʦʢ, ʟʘʬʽʢʩʦʚʘʥʠʭ ʧôʷʪʴʤʘ ʝʢʩʧʝʨʪʘʤʠ 

ʫ ʚʠʢʦʥʘʥʥʽ ʧʝʨʝʤʽʱʝʥʥʷ ʧʽʜ ʯʘʩ ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ ʩʧʦʨʪʩʤʝʥʽʚ ʟ ɽɻ  (n = 

4) ʪʘ ʂɻ (n = 4)  ʧʦ ʟʘʚʝʨʰʝʥʥʶ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʮʠʢʣʫ (ʧʽʩʣʷ ʝʢʩʧʝʨʠʤʝʥʪʫ)   

 

ʅʘʧʨʠʢʣʘʜ, ʟʘ ʧʦʤʠʣʢʦʶ ʇ1 ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ 

ʛʨʫʧʽ ʩʢʣʘʣʦ 0,75 ʦʜʠʥʠʮʴ, ʪʦʜʽ ʷʢ ʫ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ï 2 ʦʜʠʥʠʮʽ. ɿʘ 

ʽʥʰʠʤʠ ʧʦʤʠʣʢʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʇ7 (ʚʽʜʩʫʪʥʽʡ ʧʦʩʪʫʧ ʥʘ ʥʦʩʦʢ ʧʽʜ ʯʘʩ 

ʟʫʧʠʥʢʠ) ʪʘ ʇ6 (ʥʝʩʚʦʻʯʘʩʥʠʡ ʧʦʯʘʪʦʢ ʛʘʣʴʤʫʚʘʥʥʷ), ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʪʘʢʦʞ 

ʟʥʘʯʥʽ ʨʦʟʙʽʞʥʦʩʪʽ: ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʛʨʫʧʽ ʧʦʤʠʣʢʘ ʇ7 ʤʘʣʘ ʩʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ 1,25, ʘ ʚ ʢʦʥʪʨʦʣʴʥʽʡ ï 4,75. 

ʎʽ ʜʘʥʽ ʜʦʟʚʦʣʷʶʪʴ ʧʦʧʝʨʝʜʥʴʦ ʚʠʟʥʘʯʠʪʠ, ʱʦ ʘʚʪʦʨʩʴʢʘ ʪʝʭʥʦʣʦʛʽʷ 

ʤʘʣʘ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʪʝʭʥʽʢʫ ʧʝʨʝʤʽʱʝʥʴ ʩʧʦʨʪʩʤʝʥʽʚ ʟ ɽɻ. ʇʽʩʣʷ 

ʟʘʚʝʨʰʝʥʥʷ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʮʠʢʣʫ ʢʽʣʴʢʽʩʪʴ ʧʦʤʠʣʦʢ ʫ ʥʠʭ ʩʫʪʪʻʚʦ 

ʟʤʝʥʰʠʣʘʩʷ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ, ʜʝ ʪʘʢʠʭ ʧʦʢʨʘʱʝʥʴ ʥʝ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ. ɿ ʦʛʣʷʜʫ ʥʘ ʪʝ, ʱʦ ʜʦ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʦʙʠʜʚʽ ʛʨʫʧʠ 

ʤʘʣʠ ʧʦʜʽʙʥʽ ʦʮʽʥʢʠ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʩʘʤʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʘʚʪʦʨʩʴʢʦʾ 

ʪʝʭʥʦʣʦʛʽʾ ʩʧʨʠʷʣʦ ʧʦʢʨʘʱʝʥʥʶ ʪʝʭʥʽʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʽʚ ɽɻ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʢʨʠʪʝʨʽʶ ʄʘʥʥʘ-ʋʾʪʥʽ ʜʣʷ ʦʮʽʥʢʠ ʜʦʩʪʦʚʽʨʥʦʩʪʽ 

ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ ʘʛʨʝʛʦʚʘʥʠʭ ʦʮʽʥʢʘʭ ʧʦʤʠʣʦʢ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʧʝʨʝʤʽʱʝʥʴ 

ʩʧʦʨʪʩʤʝʥʘʤʠ ʚ ʛʨʫʧʘʭ ʧʽʩʣʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʽʜʪʚʝʨʜʠʣʦ, ʱʦ ʤʽʞ ʛʨʫʧʘʤʠ 

ʧʽʩʣʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʟôʷʚʠʣʠʩʷ ʩʫʪʪʻʚʽ ʚʽʜʤʽʥʥʦʩʪʽ (ʪʘʙʣ. 4.13). 

 

ʊʘʙʣʠʮʷ 4.13 ï ʇʦʨʽʚʥʷʥʥʷ ʘʛʨʝʛʦʚʘʥʠʭ ʦʮʽʥʦʢ ʧʦʤʠʣʦʢ, ʟʘʬʽʢʩʦʚʘʥʠʭ 

ʧôʷʪʴʤʘ ʝʢʩʧʝʨʪʘʤʠ ʫ ʚʠʢʦʥʘʥʥʽ ʧʝʨʝʤʽʱʝʥʥʷ ʧʽʜ ʯʘʩ ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ 
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ʩʧʦʨʪʩʤʝʥʽʚ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ (n = 4) ʪʘ ʢʦʥʪʨʦʣʴʥʦʾ (n = 4) ʛʨʫʧ ʧʦ 

ʟʘʚʝʨʰʝʥʥʽ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʮʠʢʣʫ (ʧʽʩʣʷ ʝʢʩʧʝʨʠʤʝʥʪʫ) 

ɻʨʫʧʠ 

ʉʪʘʪʠ-

ʩʪʠʯʥʽ 

ʧʦʢʘʟ-

ʥʠʢʠ 

ʇʦʤʠʣʢʠ, ʟʘʬʽʢʩʦʚʘʥʽ ʝʢʩʧʝʨʪʘʤʠ 

ʇ1 ʇ2 ʇ3 ʇ4 ʇ5 ʇ6 ʇ7 ʇ8 ʇ9 ʇ10 

ɽɻ (n=4) 

ὼӶ 0,75 0 0,5 0,75 0,5 1,25 1,25 0 0 0 

SD 1,5 0 1 1,5 1 2,5 2,5 0 0 0 

ὗ 0 0 0 0 0 0 0 0 0 0 

ʄʝ 0 0 0 0 0 0 0 0 0 0 

ὗ  2,25 0 1,5 2,25 1,5 3,75 3,75 0 0 0 

ʂɻ (n=4) 

ὼӶ 2 1,25 1,25 2,5 1,25 3,5 4,75 2,5 1,25 1,25 

SD 2,45 2,5 2,5 2,89 2,5 2,38 0,5 2,89 2,5 2,5 

ὗ 0 0 0 0 0 1 4,25 0 0 0 

ʄʝ 1,5 0 0 2,5 0 4,5 5 2,5 0 0 

ὗ  4,5 3,75 3,75 5 3,75 5 5 5 3,75 3,75 

ɼʦʩʪʦʚʽʨ-

ʥʽʩʪʴ ʚʽʜ-

ʤʽʥʥʦʩʪʝʡ 

U 3,5 4 4,5 3 4,5 0 0 0 4 4,5 

p p>0,05 p>0,05 p>0,05 p>0,05 p>0,05 p<0,05 p<0,05 p<0,05 p>0,05 p>0,05 

 

ʇʨʠʤʽʪʢʘ 1. U ï ʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʷ ʄʘʥʥʘ-ʋʾʪʥʽ.  

ʇʨʠʤʽʪʢʘ 2. ʨ - ʨʽʚʝʥʴ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʚʽʜʤʽʥʥʦʩʪʝʡ. 

 

ɼʘʥʽ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʚʠʛʣʷʜʽ ʪʘʙʣʠʮʽ, ʧʦʢʘʟʫʶʪʴ, ʱʦ ʚ ʩʧʦʨʪʩʤʝʥʽʚ ɽɻ 

ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʥʠʟʴʢʘ ʢʽʣʴʢʽʩʪʴ ʧʦʤʠʣʦʢ ʧʨʘʢʪʠʯʥʦ ʟʘ ʚʩʽʤʘ ʧʦʢʘʟʥʠʢʘʤʠ, 

ʧʨʠ ʮʴʦʤʫ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʛʨʫʧʘʤʠ ʟʘ ʧʦʤʠʣʢʘʤʠ ʇ6 (ʥʝʩʚʦʻʯʘʩʥʠʡ ʧʦʯʘʪʦʢ 

ʛʘʣʴʤʫʚʘʥʥʷ), ʇ7 (ʚʽʜʩʫʪʥʽʡ ʧʦʩʪʫʧ ʥʘ ʥʦʩʦʢ ʧʽʜ ʯʘʩ ʟʫʧʠʥʢʠ) ʪʘ ʇ8 (ʚʽʜʩʫʪʥʻ 

ʟʥʠʞʝʥʥʷ ʮʝʥʪʨʫ ʚʘʛʠ ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ ʚ ʨʫʩʽ) ʙʫʣʠ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʤʠ 

(ʨ<0,05). ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʧʦʤʠʣʢʠ ʇ7 ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʚ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ 

ʧʽʩʣʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʙʫʣʦ ʥʘ 3,5 ʧʦʤʠʣʦʢ ʙʽʣʴʰʠʤ. ʇʦʜʽʙʥʘ ʩʠʪʫʘʮʽʷ 

ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʽ ʜʣʷ ʧʦʤʠʣʢʠ ʇ6, ʜʝ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʚ ʂɻ ʚʠʷʚʠʣʦʩʷ 

ʙʽʣʴʰʠʤ ʥʘ 2,25 ʧʦʤʠʣʢʠ. ɼʣʷ ʽʥʰʠʭ ʧʦʤʠʣʦʢ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʭ 

ʚʽʜʤʽʥʥʦʩʪʝʡ ʥʝ ʚʠʷʚʣʝʥʦ (ʨ > 0,05), ʭʦʯʘ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʚ ʢʦʥʪʨʦʣʴʥʽʡ 

ʛʨʫʧʽ ʙʫʣʠ ʚʠʱʠʤʠ ʟʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ. 

ɿʘ ʨʘʭʫʥʦʢ ʚʠʟʥʘʯʝʥʥʷ ʪʘʢʠʭ ʚʽʜʦʤʦʩʪʝʡ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʘʚʪʦʨʩʴʢʦʾ ʪʝʭʥʦʣʦʛʽʾ ʬʦʨʤʫʚʘʥʥʷ ʪʝʭʥʽʢʠ ʧʝʨʝʤʽʱʝʥʥʷ ʫ ʩʧʦʨʪʩʤʝʥʽʚ ɽɻ. 

ʆʩʦʙʣʠʚʦ ʚʦʥʘ ʧʦʤʽʪʥʘ ʫ ʚʠʧʨʘʚʣʝʥʠʭ ʟʥʠʞʝʥʥʽ ʢʽʣʴʢʦʩʪʽ ʧʦʤʠʣʦʢ ʧʽʜ ʯʘʩ 

ʧʦʯʘʪʢʫ ʛʘʣʴʤʫʚʘʥʥʷ, ʧʽʜ ʯʘʩ ʟʫʧʠʥʢʠ ʪʘ ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ ʚ ʨʫʩʽ. 
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ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 4 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʚʝʜʝʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ, ʨʝʟʫʣʴʪʘʪʠ ʷʢʦʛʦ ʚʠʢʣʘʜʝʥʦ ʫ 

ʚʽʜʧʦʚʽʜʥʦʤʫ ʧʽʜʨʦʟʜʽʣʽ, ʩʚʽʜʯʠʪʴ ʧʨʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʘʚʪʦʨʩʴʢʦʾ ʪʝʭʥʦʣʦʛʽʾ 

ʬʦʨʤʫʚʘʥʥʷ ʪʝʭʥʽʢʠ ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ, ʱʦ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʥʘ 

ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʽ ʟ ʧʽʩʪʦʣʝʪʘ ʚ ʨʫʩʽ. ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʟʽʙʨʘʥʠʭ ʜʘʥʠʭ, ʜʝ 

ʦʮʽʥʢʘ ʧʦʤʠʣʦʢ ʟʜʽʡʩʥʶʚʘʣʘʩʴ ʢʚʘʣʽʬʽʢʦʚʘʥʠʤʠ ʝʢʩʧʝʨʪʘʤʠ ʜʦ ʽ ʧʽʩʣʷ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ, ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʢʽʣʴʢʘ ʢʣʶʯʦʚʠʭ ʚʠʩʥʦʚʢʽʚ: 

ʇʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʚʪʦʨʩʴʢʦʾ ʪʝʭʥʦʣʦʛʽʾ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʩʫʪʪʻʚʝ 

ʟʥʠʞʝʥʥʷ ʯʘʩʪʦʪʠ ʪʘʢʠʭ ʪʠʧʽʚ ʧʦʤʠʣʦʢ ʫ ʩʧʦʨʪʩʤʝʥʽʚ ɽɻ, ʷʢ: ʧʝʨʝʥʝʩʝʥʥʷ 

ʤʘʩʠ ʪʽʣʘ ʚʧʝʨʝʜ ʥʘ ʧʦʯʘʪʢʫ ʨʫʭʫ; ʥʝʩʚʦʻʯʘʩʥʠʡ ʧʦʯʘʪʦʢ ʛʘʣʴʤʫʚʘʥʥʷ; ʧʦʩʪʫʧ 

ʥʘ ʥʦʩʦʢ ʧʽʜ ʯʘʩ ʟʫʧʠʥʢʠ; ʽʥʰʽ ʪʝʭʥʽʯʥʽ ʥʝʜʦʣʽʢʠ, ʱʦ ʚʧʣʠʚʘʣʠ ʥʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʧʝʨʝʤʽʱʝʥʥʷ ʟʽ ʩʪʨʽʣʴʙʦʶ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʥʘʯʥʝ 

ʧʦʢʨʘʱʝʥʥʷ ʪʝʭʥʽʯʥʠʭ ʥʘʚʠʯʦʢ ʩʧʦʨʪʩʤʝʥʽʚ ʪʘ ʙʽʣʴʰ ʩʢʦʦʨʜʠʥʦʚʘʥʝ 

ʚʠʢʦʥʘʥʥʷ ʨʫʭʦʚʠʭ ʜʽʡ ʫ ʧʨʦʮʝʩʽ ʩʪʨʽʣʴʙʠ ʚ ʨʫʩʽ. 

ɸʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʧʦʟʠʪʠʚʥʽ ʟʤʽʥʠ ʚ ɽɻ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʚʘʣʠ ʪʽ, ʱʦ 

ʙʫʣʠ ʟʘʬʽʢʩʦʚʘʥʽ ʫ ʂɻ, ʷʢʘ ʪʨʝʥʫʚʘʣʘʩʷ ʟʘ ʪʨʘʜʠʮʽʡʥʦʶ ʤʝʪʦʜʠʢʦʶ. ʋ ʂɻ ʥʝ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʧʦʤʽʪʥʦʛʦ ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʦʤʠʣʦʢ ʘʙʦ ʾʭ ʽʥʪʝʥʩʠʚʥʦʩʪʽ, 

ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʽʩʪʦʪʥʦʛʦ ʧʨʦʛʨʝʩʫ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʚʪʦʨʩʴʢʠʭ 

ʟʘʩʦʙʽʚ ʽ ʤʝʪʦʜʽʚ ʪʝʭʥʦʣʦʛʽʾ ʬʦʨʤʫʚʘʥʥʷ ʪʝʭʥʽʢʠ ʧʝʨʝʤʽʱʝʥʥʷ. 

ʆʪʞʝ, ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʘʚʪʦʨʩʴʢʦʾ ʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦʣʷʻ ʬʦʨʤʫʚʘʪʠ ʪʝʭʥʽʢʫ ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ 

ʫ ʨʫʩʽ, ʟʤʝʥʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʪʝʭʥʽʯʥʠʭ ʧʦʤʠʣʦʢ ʪʘ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʩʪʨʽʣʴʙʠ, ʱʦ ʻ ʢʣʶʯʦʚʠʤ ʧʦʢʘʟʥʠʢʦʤ ʫʩʧʽʰʥʦʩʪʽ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. 

 

ʄʘʪʝʨʽʘʣʠ ʮʴʦʛʦ ʨʦʟʜʽʣʫ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʧʫʙʣʽʢʘʮʽʷʭ ʟʜʦʙʫʚʘʯʘ  [40, 42, 

44]. 
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ʈʆɿɼɯʃ 5 

ɸʅɸʃɯɿ ʊɸ ʋɿɸɻɸʃʔʅɽʅʅʗ ʈɽɿʋʃʔʊɸʊɯɺ ɼʆʉʃɯɼɾɽʅʅʗ 

 

ʇʨʦʚʝʜʝʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʙʘʟʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʥʠʭ ʧʦʣʦʞʝʥʥʷʭ ʪʝʦʨʽʾ 

ʩʧʦʨʪʠʚʥʦʛʦ ʪʨʝʥʫʚʘʥʥʷ, ʩʬʦʨʤʫʣʴʦʚʘʥʠʭ ʧʨʦʚʽʜʥʠʤʠ ʬʘʭʽʚʮʷʤʠ ʛʘʣʫʟʽ [4, 51, 

59, 66, 72]. 

ɿʘʛʘʣʴʥʦ ʚʽʜʦʤʦ, ʱʦ ʩʧʦʨʪʠʚʥʦ-ʪʝʭʥʽʯʥʘ ʤʘʡʩʪʝʨʥʽʩʪʴ ʩʧʦʨʪʩʤʝʥʽʚ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʪʘʢʠʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʧʦʥʷʪʪʷʭ ʪʝʦʨʽʾ ʪʘ ʤʝʪʦʜʠʢʠ ʬʽʟʠʯʥʦʛʦ 

ʚʠʭʦʚʘʥʥʷ ʪʘ ʩʧʦʨʪʫ ʷʢ ʩʧʦʨʪʠʚʥʘ ʪʝʭʥʽʢʘ ʪʘ ʪʝʭʥʽʯʥʘ ʧʽʜʛʦʪʦʚʢʘ [25, 29, 60, 

67, 91]. 

ɺʠʩʦʢʘ ʷʢʽʩʪʴ ʪʝʭʥʽʢʠ ʪʘ ʧʨʦʮʝʩʫ ʪʝʭʥʽʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ, ʷʢ ʧʨʘʚʠʣʦ, 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʦʛʦ, ʱʦ ʩʧʦʨʪʩʤʝʥʠ ʥʘʙʫʚʘʶʪʴ ʪʘʢʦʛʦ ʨʽʚʥʷ ʪʝʭʥʽʯʥʦʾ 

ʤʘʡʩʪʝʨʥʦʩʪʽ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʾʤ ʜʦʩʠʪʴ ʚʠʩʦʢʫ ʡʤʦʚʽʨʥʽʩʪʴ ʜʦʩʷʛʥʝʥʥʷ 

ʨʝʢʦʨʜʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ [25, 72, 95, 120]. 

ʄʝʪʦʜʦʣʦʛʽʯʥʫ ʦʩʥʦʚʫ ʬʦʨʤʫʚʘʥʥʷ ʢʦʥʮʝʧʮʽʾ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʩʧʦʨʪʠʚʥʦ-ʪʝʭʥʽʯʥʦʾ ʤʘʡʩʪʝʨʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʽʚ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ 

ʩʧʦʨʪʫ ʩʪʘʥʦʚʠʪʴ ʽʥʪʝʛʨʘʮʽʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʧʦʣʦʞʝʥʴ ʬʽʟʽʦʣʦʛʽʾ ʨʫʭʦʚʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʪʝʦʨʽʾ ʧʦʙʫʜʦʚʠ ʨʫʭʽʚ, ʪʝʦʨʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʠʩʪʝʤ ʽ ʩʫʯʘʩʥʠʭ 

ʥʘʫʢʦʚʠʭ ʢʦʥʮʝʧʪʽʚ ʧʽʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʽʚ, ʱʦ ʫ ʩʚʦʾʡ ʩʫʢʫʧʥʦʩʪʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʮʽʣʽʩʥʝ ʙʘʯʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʬʦʨʤʫʚʘʥʥʷ, ʩʪʘʙʽʣʽʟʘʮʽʾ ʪʘ 

ʦʧʪʠʤʽʟʘʮʽʾ ʨʫʭʦʚʠʭ ʜʽʡ ʫ ʟʤʘʛʘʣʴʥʽʡ ʜʽʷʣʴʥʦʩʪʽ [25, 59, 163-165]. ɿʘʟʥʘʯʝʥʽ 

ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʟʘʩʘʜʠ ʜʦʧʦʚʥʶʶʪʴʩʷ ʩʠʩʪʝʤʥʠʤ ʧʽʜʭʦʜʦʤ ʷʢ 

ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʽʥʩʪʨʫʤʝʥʪʘʨʽʻʤ ʥʘʫʢʦʚʦʛʦ ʧʽʟʥʘʥʥʷ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ 

ʨʦʟʛʣʷʜʘʪʠ ʩʧʦʨʪʠʚʥʦ-ʪʝʭʥʽʯʥʫ ʤʘʡʩʪʝʨʥʽʩʪʴ ʷʢ ʩʢʣʘʜʥʦʦʨʛʘʥʽʟʦʚʘʥʫ, 

ʙʘʛʘʪʦʨʽʚʥʝʚʫ ʡ ʜʠʥʘʤʽʯʥʫ ʩʠʩʪʝʤʫ, ʝʣʝʤʝʥʪʠ ʷʢʦʾ ʧʝʨʝʙʫʚʘʶʪʴ ʫ 

ʚʟʘʻʤʦʟʫʤʦʚʣʝʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʚôʷʟʢʘʭ ʪʘ ʧʽʜʧʦʨʷʜʢʦʚʫʶʪʴʩʷ 

ʽʻʨʘʨʭʽʯʥʽʡ ʣʦʛʽʮʽ ʨʦʟʚʠʪʢʫ [25, 59, 163-165]. ɺʦʜʥʦʯʘʩ ʤʝʪʦʜʦʣʦʛʽʯʥʠʡ 

ʢʘʨʢʘʩ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʢʦʥʮʝʧʮʽʾ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʟʘʢʦʥʘʭ 

ʢʣʘʩʠʯʥʦʾ ʪʘ ʧʨʠʢʣʘʜʥʦʾ ʤʝʭʘʥʽʢʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʙôʻʢʪʠʚʽʟʘʮʽʶ 

ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ, ʢʽʥʝʤʘʪʠʯʥʠʭ ʽ ʜʠʥʘʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʫʭʽʚ, ʘ 
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ʪʘʢʦʞ ʩʪʚʦʨʶʶʪʴ ʧʽʜˇʨʫʥʪʷ ʜʣʷ ʢʽʣʴʢʽʩʥʦʛʦ ʘʥʘʣʽʟʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʭʥʽʯʥʠʭ 

ʜʽʡ ʩʧʦʨʪʩʤʝʥʽʚ. ʇʦʻʜʥʘʥʥʷ ʙʽʦʤʝʭʘʥʽʯʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʽʟ ʧʦʣʦʞʝʥʥʷʤʠ 

ʬʽʟʽʦʣʦʛʽʾ ʪʘ ʥʝʡʨʦʬʽʟʽʦʣʦʛʽʾ ʨʫʭʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʜʦʟʚʦʣʷʻ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ 

ʩʧʦʨʪʠʚʥʫ ʪʝʭʥʽʢʫ ʥʝ ʣʠʰʝ ʷʢ ʟʦʚʥʽʰʥʶ ʬʦʨʤʫ ʨʫʭʫ, ʘ ʷʢ ʨʝʟʫʣʴʪʘʪ 

ʽʥʪʝʛʨʦʚʘʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ, ʩʧʨʷʤʦʚʘʥʦʾ ʥʘ 

ʜʦʩʷʛʥʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʚ ʫʤʦʚʘʭ ʟʤʘʛʘʣʴʥʦʾ ʚʟʘʻʤʦʜʽʾ 

[25, 59, 163-165]. ʊʘʢʠʤ ʯʠʥʦʤ, ʤʝʪʦʜʦʣʦʛʽʯʥʘ ʧʘʨʘʜʠʛʤʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʩʧʦʨʪʠʚʥʦ-ʪʝʭʥʽʯʥʦʾ ʤʘʡʩʪʝʨʥʦʩʪʽ ʧʦʩʪʘʻ ʷʢ ʧʦʣʽʢʦʤʧʦʥʝʥʪʥʘ ʥʘʫʢʦʚʘ 

ʢʦʥʩʪʨʫʢʮʽʷ, ʫ ʤʝʞʘʭ ʷʢʦʾ ʩʠʥʪʝʟʫʶʪʴʩʷ ʟʘʛʘʣʴʥʦʥʘʫʢʦʚʽ, ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʽ 

ʪʘ ʩʧʝʮʽʘʣʴʥʽ ʧʽʜʭʦʜʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʪʝʦʨʝʪʠʯʥʫ ʦʙˇʨʫʥʪʦʚʘʥʽʩʪʴ, 

ʢʦʥʮʝʧʪʫʘʣʴʥʫ ʮʽʣʽʩʥʽʩʪʴ ʽ ʧʨʘʢʪʠʯʥʫ ʨʝʣʝʚʘʥʪʥʽʩʪʴ ʨʦʟʨʦʙʣʶʚʘʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʧʽʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʽʚ ʨʽʟʥʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ. 

ɺʠʚʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʣʽʪʝʨʘʪʫʨʠ [25] ʜʦʟʚʦʣʷʻ ʚʠʜʽʣʠʪʠ ʜʚʘ ʧʽʜʭʦʜʠ ʫ 

ʚʜʦʩʢʦʥʘʣʝʥʥʽ ʪʝʭʥʽʯʥʦʾ ʤʘʡʩʪʝʨʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʽʚ: 

1. ʯʘʩʪʢʦʚʘ ʢʦʨʝʢʮʽʷ ʩʪʨʫʢʪʫʨʠ ʨʫʭʽʚ (ʱʦ ʫ ʧʨʘʢʪʠʮʽ ʩʧʦʨʪʫ); 

2. ʢʦʨʽʥʥʝ ʨʝʢʦʥʩʪʨʫʶʚʘʥʥʷ ʨʫʭʦʚʦʾ ʦʩʥʦʚʠ ʥʘʚʠʯʢʠ ʪʘ ʧʩʠʭʦʣʦʛʽʯʥʦʾ 

ʦʩʥʦʚʠ ʫʧʨʘʚʣʽʥʥʷ ʨʫʭʦʚʠʤʠ ʜʽʷʤʠ. 

ɼʨʫʛʠʡ ʧʽʜʭʽʜ ʻ ʝʬʝʢʪʠʚʥʽʰʠʤ ʽ ʥʘʡʙʽʣʴʰʝ ʚʽʜʧʦʚʽʜʘʻ ʧʨʦʛʨʘʤʥʦ-

ʮʽʣʴʦʚʦʛʦ ʧʨʠʥʮʠʧʫ [25]. 

ʅʘ ʜʫʤʢʫ ɺ. ɻʘʤʘʣʽʷ [25] ʩʧʦʨʪʠʚʥʘ ʪʝʭʥʽʢʘ ʘʙʦ ʪʝʭʥʽʢʘ ʬʽʟʠʯʥʦʾ 

ʚʧʨʘʚʠ ï ʮʝ ʩʧʦʩʽʙ ʦʨʛʘʥʽʟʘʮʽʾ ʚʥʫʪʨʽʰʥʽʭ ʪʘ ʟʦʚʥʽʰʥʽʭ ʩʠʣ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ 

ʪʽʣʘ ʩʧʦʨʪʩʤʝʥʘ ʜʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʥʘ ʦʩʥʦʚʽ ʤʝʪʠ ʜʽʾ, ʱʦ 

ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ ʨʫʭʦʚʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ, ʙʽʦʤʝʭʘʥʽʯʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ 

ʦʧʪʠʤʽʟʘʮʽʾ ʨʫʭʽʚ, ʩʠʪʫʘʮʽʡʥʦʶ ʜʦʮʽʣʴʥʽʩʪʶ, ʘ ʪʘʢʦʞ ʧʨʘʚʠʣʘʤʠ ʟʤʘʛʘʥʴ ʪʘ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʩʠʩʪʝʤʦʶ ʨʫʭʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʦʩʦʙʣʠʚʦʩʪʷʤ ʚʠʜʫ ʩʧʦʨʪʫ. 

ʋ ʩʫʯʘʩʥʦʤʫ ʩʧʦʨʪʽ ʟʥʘʯʝʥʥʷ ʪʝʭʥʽʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʙʝʟʧʝʨʝʨʚʥʦ ʟʨʦʩʪʘʻ 

[25, 60, 117, 118, 162]. ʅʘʡʩʠʣʴʥʽʰʽ ʩʧʦʨʪʩʤʝʥʠ ʩʚʽʪʫ ʚʦʣʦʜʽʶʪʴ ʧʨʠʙʣʠʟʥʦ 

ʨʽʚʥʦʶ ʧʽʜʛʦʪʦʚʣʝʥʽʩʪʶ, ʽ ʥʘʚʽʪʴ ʥʝʚʝʣʠʢʘ ʧʝʨʝʚʘʛʘ ʚ ʷʢʽʡʩʴ ʾʾ ʯʘʩʪʠʥʽ ʤʦʞʝ 

ʚʠʷʚʠʪʠʩʷ ʚʠʨʽʰʘʣʴʥʠʤ ʜʣʷ ʧʝʨʝʤʦʛʠ. ʉʘʤʝ ʱʦʜʦ ʮʴʦʛʦ ʪʝʭʥʽʯʥʘ ʧʽʜʛʦʪʦʚʢʘ 

ʥʘʜʘʻ ʩʧʦʨʪʩʤʝʥʘʤ ʥʘʡʙʽʣʴʰʽ ʨʝʟʝʨʚʠ, ʦʩʢʽʣʴʢʠ ʧʨʘʢʪʠʯʥʝ ʾʾ ʟʜʽʡʩʥʝʥʥʷ ʪʘ 
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ʥʘʫʢʦʚʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʱʝ ʜʘʣʝʢʽ ʚʽʜ ʤʦʞʣʠʚʠʭ ʤʝʞ [25, 119, 121, 161]. ʎʽ 

ʜʫʤʢʠ, ʚʠʩʣʦʚʣʝʥʽ ʦʜʥʠʤ ʽʟ ʧʨʦʚʽʜʥʠʭ ʙʽʦʤʝʭʘʥʽʢʽʚ ʩʧʦʨʪʫ ɼ. ɼ. ɼʦʥʩʴʢʠʤ 

ʧʦʥʘʜ ʧʽʚʩʪʦʣʽʪʪʷ ʪʦʤʫ, ʟʘʣʠʰʘʶʪʴʩʷ ʘʢʪʫʘʣʴʥʠʤʠ ʽ ʩʴʦʛʦʜʥʽ ʽ ʥʘʙʫʚʘʶʪʴ ʱʝ 

ʙʽʣʴʰʦʾ ʟʥʘʯʫʱʦʩʪʽ ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʠʭ ʪʝʥʜʝʥʮʽʡ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ 

ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ [25]. 

ʋ ʩʧʦʨʪʠʚʥʽʡ ʥʘʫʮʽ ʪʝʭʥʯ̔ʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʫ ʪʨʝʥʫʚʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ 

ʧʨʠʩʚʷʯʝʥʽ ʧʨʘʮʽ ʙʘʛʘʪʴʦʭ ʚʽʜʦʤʠʭ ʚʯʝʥʠʭ, ʘʚʪʦʨʘʤʠ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʦʩʥʦʚʥʽ 

ʟʘʩʘʜʠ, ʤʝʪʦʜʠ ʪʘ ʟʘʩʦʙʠ ʬʦʨʤʫʚʘʥʥʷ ʪʝʭʥʽʢʠ ʨʫʭʦʚʠʭ ʜʽʡ [25, 59, 60,  69, 

102]. ʗʢ ʟʘʟʥʘʯʘʻ ɺ. ɻʘʤʘʣʽʡ [25] ʧʦʚʥʦʮʽʥʥʝ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʽʢʠ 

ʬʽʟʠʯʥʠʭ ʚʧʨʘʚ ʤʦʞʣʠʚʝ ʣʠʰʝ ʥʘ ʫʤʦʚʘʭ ʚʠʟʥʘʯʝʥʥʷ ʤʝʪʠ ʜʽʾ, ʚʩʝʙʽʯʥʦʛʦ 

ʪʝʦʨʝʪʠʯʥʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʜʦʮʽʣʴʥʦʩʪʽ ʤʝʭʘʥʽʟʤʽʚ ʚʟʘʻʤʦʜʽʾ ʩʠʣ, ʱʦ 

ʚʠʥʠʢʘʶʪʴ ʫ ʭʦʜʽ ʚʠʨʽʰʝʥʥʷ ʨʫʭʦʚʦʛʦ ʟʘʚʜʘʥʥʷ, ʪʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʠʭ ʪʘ ʨʫʭʦʚʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʘʪʣʝʪʘ. ʅʘ 

ʜʫʤʢʫ ʬʘʭʽʚʮʷ [25] ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʽʢʠ ʬʽʟʠʯʥʠʭ 

ʚʧʨʘʚ ʤʘʻ ʙʫʜʫʚʘʪʠʩʷ ʥʘ ʦʩʥʦʚʽ ʩʠʩʪʝʤʥʦʾ ʻʜʥʦʩʪʽ ʮʽʣʽ ʟ ʧʝʜʘʛʦʛʽʯʥʠʤʠ, 

ʧʩʠʭʦʣʦʛʽʯʥʠʤʠ, ʬʽʟʽʦʣʦʛʽʯʥʠʤʠ ʪʘ ʙʽʦʤʝʭʘʥʽʯʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ 

ʩʧʦʨʪʠʚʥʦʾ ʪʝʭʥʽʢʠ. ʉʧʠʨʘʶʯʠʩʴ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ               

ɺ. ɻʘʤʘʣʽʡ [25] ʚʢʘʟʫʻ, ʱʦ ʧʝʨʩʧʝʢʪʠʚʥʠʡ ʨʦʟʚʠʪʦʢ ʪʝʭʥʽʢʠ ʙʫʜʴ-ʷʢʦʾ 

ʬʽʟʠʯʥʦʾ ʚʧʨʘʚʠ ʤʘʻ ʙʘʟʫʚʘʪʠʩʷ ʥʘ ʚʜʦʩʢʦʥʘʣʝʥʥʽ ʚʨʦʜʞʝʥʠʭ ʤʝʭʘʥʽʟʤʽʚ 

ʢʦʦʨʜʠʥʘʮʽʾ ʟʫʩʠʣʴ ʪʘ ʩʧʝʮʠʬʽʯʥʠʭ ʩʠʣʦʚʠʭ ʚʟʘʻʤʦʜʽʡ, ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ 

ʢʦʞʥʦʛʦ ʦʢʨʝʤʦʛʦ ʚʠʜʫ ʨʫʭʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʝʪʘʧʫ ʩʧʦʨʪʠʚʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʘ. 

ʇʦʧʫʣʷʨʠʟʘʮʽʷ ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ ʚʧʨʦʜʦʚʞ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʫ 

ʩʚʽʪʦʚʦʤʫ ʩʧʦʨʪʠʚʥʦʤʫ ʧʨʦʩʪʦʨʽ ʩʫʪʪʻʚʦ ʘʢʪʠʚʽʟʫʚʘʣʘ ʧʨʦʮʝʩʠ ʾʾ 

ʽʥʩʪʠʪʫʮʽʦʥʘʣʽʟʘʮʽʾ ʪʘ ʜʠʥʘʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʚ ʋʢʨʘʾʥʽ, ʱʦ ʟʫʤʦʚʠʣʦ 

ʟʨʦʩʪʘʥʥʷ ʥʘʫʢʦʚʦʛʦ ʽʥʪʝʨʝʩʫ ʜʦ ʜʘʥʦʛʦ ʚʠʜʫ ʩʧʦʨʪʫ ʪʘ ʘʢʪʫʘʣʽʟʘʮʽʶ ʧʨʦʙʣʝʤ 

ʡʦʛʦ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ [73]. ʇʦʣʽʚʘʨʽʘʥʪʥʠʡ ʭʘʨʘʢʪʝʨ 

ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ, ʷʢʠʡ ʧʦʻʜʥʫʻ ʝʣʝʤʝʥʪʠ ʪʝʦʨʝʪʠʯʥʦʾ, ʪʝʭʥʽʢʦ-ʪʘʢʪʠʯʥʦʾ, 

ʧʩʠʭʦʣʦʛʽʯʥʦʾ, ʬʽʟʠʯʥʦʾ ʪʘ ʽʥʪʝʛʨʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ, ʜʝʪʝʨʤʽʥʫʻ 

ʙʘʛʘʪʦʚʝʢʪʦʨʥʽʩʪʴ ʥʘʫʢʦʚʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʚʠʚʯʝʥʥʷ ʾʾ ʩʪʨʫʢʪʫʨʠ, ʟʤʽʩʪʫ ʪʘ 
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ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʱʦ ʟʥʘʭʦʜʠʪʴ ʚʽʜʦʙʨʘʞʝʥʥʷ ʫ ʟʥʘʯʥʽʡ 

ʢʽʣʴʢʦʩʪʽ ʜʦʩʣʽʜʞʝʥʴ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʘʥʘʣʽʟ ʷʢ ʪʝʦʨʝʪʠʯʥʠʭ, ʪʘʢ ʽ 

ʧʨʠʢʣʘʜʥʠʭ ʘʩʧʝʢʪʽʚ ʜʘʥʦʾ ʩʧʦʨʪʠʚʥʦʾ ʜʠʩʮʠʧʣʽʥʠ. ʋ ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ 

ʜʦʚʝʜʝʥʦ [73; 92; 150; 158], ʱʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʧʦʨʪʠʚʥʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʫ 

ʨʽʟʥʠʭ ʚʠʜʘʭ ʩʪʨʽʣʴʙʠ ʻ ʧʦʣʽʬʘʢʪʦʨʥʦ ʟʫʤʦʚʣʝʥʠʤ ʧʨʦʮʝʩʦʤ ʽ ʧʝʨʝʙʫʚʘʻ ʫ 

ʧʨʷʤʽʡ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʫʢʫʧʥʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ, ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʠʭ ʽ 

ʤʝʪʦʜʠʯʥʠʭ ʯʠʥʥʠʢʽʚ. ɿʦʢʨʝʤʘ, ʚʠʨʽʰʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʶʪʴ ʨʽʚʝʥʴ 

ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, 

ʨʘʮʽʦʥʘʣʴʥʝ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʜʦʩʪʘʪʥʽʡ ʦʙʩʷʛ ʪʨʝʥʫʚʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʘ 

ʪʘʢʦʞ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʘ ʩʠʩʪʝʤʘ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʤʝʪʦʜʠʯʥʦʛʦ ʩʫʧʨʦʚʦʜʫ 

ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʮʽʣʝʩʧʨʷʤʦʚʘʥʝ 

ʬʦʨʤʫʚʘʥʥʷ ʩʧʦʨʪʠʚʥʦ-ʪʝʭʥʽʯʥʦʾ ʤʘʡʩʪʝʨʥʦʩʪʽ ʩʪʨʽʣʴʮʽʚ. 

ʆʩʢʽʣʴʢʠ ʚ ʩʠʩʪʝʤʽ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʦʤ ʬʦʨʤʫʚʘʥʥʷ ʩʧʦʨʪʠʚʥʦʾ ʪʝʭʥʽʢʠ 

ʙʽʦʤʝʭʘʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʫʭʦʚʠʭ ʜʽʡ ʩʧʦʨʪʩʤʝʥʘ ʛʨʘʶʪʴ ʨʦʣʴ ʧʨʦʚʽʜʥʠʭ 

ʢʝʨʫʶʯʠʭ ʟʤʽʥʥʠʭ ʧʘʨʘʤʝʪʨʽʚ [155-157, 159, 160], ʚʦʥʠ ʬʘʢʪʠʯʥʦ ʩʣʫʞʘʪʴ 

ʚʘʞʝʣʝʤ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʪʨʝʥʝʨ ʤʦʞʝ ʢʝʨʫʚʘʪʠ ʬʽʟʠʯʥʦʶ ʧʽʜʛʦʪʦʚʢʦʶ, 

ʚʧʣʠʚʘʪʠ ʥʝ ʪʽʣʴʢʠ ʥʘ ʚʠʢʦʥʘʚʯʽ ʦʨʛʘʥʠ, ʘ ʡ ʥʘ ʩʠʩʪʝʤʠ, ʷʢʽ ʦʙʩʣʫʛʦʚʫʶʪʴ 

ʘʧʘʨʘʪ ʨʫʭʽʚ [76, 77, 126, 127]. ʈʦʟʚʠʪʦʢ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ 

ʦʨʛʘʥʽʟʤʫ ʩʧʦʨʪʩʤʝʥʽʚ ʟʘ ʪʘʢʠʭ ʫʤʦʚ ʷʢ ʝʬʝʢʪʠʚʥʦ ʩʪʠʤʫʣʶʻʪʴʩʷ, ʘ ʡ ʩʫʚʦʨʦ 

ʣʽʤʽʪʫʻʪʴʩʷ ʧʨʦʷʚʦʤ ʪʠʭ ʯʠ ʽʥʰʠʭ ʙʽʦʤʝʭʘʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʫʭʦʚʠʭ 

ʟʘʚʜʘʥʴ ʫ ʪʨʝʥʫʚʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ [25, 59, 93]. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʝʦʢʦʤʧ'ʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ 

ʢʽʥʝʤʘʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʭʥʽʢʠ ʢʦʥʢʨʝʪʥʠʭ ʨʫʭʦʚʠʭ ʜʽʡ ʥʘ ʨʽʚʥʽ, 

ʥʝʦʙʭʽʜʥʦʤʫ ʪʘ ʜʦʩʪʘʪʥʴʦʤʫ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʩʧʦʨʪʠʚʥʦʾ ʧʝʜʘʛʦʛʽʢʠ [25, 

96, 97, 100]. ʇʨʠ ʮʴʦʤʫ ʚʠʷʚʣʷʻʪʴʩʷ ʤʦʞʣʠʚʠʤ ʟʜʽʡʩʥʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʪʘ 

ʥʘʦʯʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʤʝʪʠ ʪʝʭʥʽʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʽʚ [25, 109]. ʋ 

ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧ̔ ʜʪʚʝʨʜʞʝʥʦ ʜʘʥʽ [60, 61, 106-108, 110] ʱʦʜʦ ʜʦʮʽʣʴʥʦʩʪʽ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʧʪʠʢʦ-ʝʣʝʢʪʨʦʥʥʠʭ ʩʠʩʪʝʤ ʨʝʻʩʪʨʘʮʽʾ ʽ ʘʥʘʣʽʟʫ ʨʫʭʽʚ ʩʧʦʨʪʩʤʝʥʽʚ 

ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʽ [139-143]. 
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ʅʘʤʠ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʧôʷʪʴ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʩʧʦʩʦʙʽʚ ʧʝʨʝʤʽʱʝʥʥʷ 

ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ ʫ ʨʫʩʽ (ʟʚʠʯʘʡʥʠʡ ʢʨʦʢ, çʍ-ʧʦʜʽʙʥʠʡè ʢʨʦʢ; çʣʠʞʥʠʡè ʢʨʦʢ; 

çʣʽʥʽʡʥʠʡè ʢʨʦʢ; çʥʠʟʴʢʝè ʧʝʨʝʤʽʱʝʥʥʷ). ɺ ʤʝʞʘʭ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ 

ʧʨʦʩʪʦʨʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʝʭʥʽʢʠ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ ʧʝʨʝʤʽʱʝʥʥʷ ʧʝʨʝʜʫʩʽʤ 

ʚʠʟʥʘʯʘʣʠʩʷ ʢʫʪʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʘ ʩʘʤʝ: ʢʫʪ, ʱʦ ʫʪʚʦʨʝʥʠʡ ʤʽʞ ʪʫʣʫʙʦʤ 

ʪʘ ʩʪʝʛʥʦʤ (ʢʫʣʴʰʦʚʠʡ ʩʫʛʣʦʙ ï ʧʨʘʚʠʡ ʪʘ ʣʽʚʠʡ), ʩʪʝʛʥʦʤ ʪʘ ʛʦʤʽʣʢʦʶ 

(ʢʦʣʽʥʥʠʡ ʩʫʛʣʦʙ ï ʧʨʘʚʠʡ ʪʘ ʣʽʚʠʡ), ʛʦʤʽʣʢʦʶ ʪʘ ʩʪʦʧʦʶ (ʛʦʤʽʣʢʦʚʠʡ ʩʫʛʣʦʙ 

ï ʧʨʘʚʠʡ ʪʘ ʣʽʚʠʡ), ʢʫʪ, ʱʦ ʫʪʚʦʨʝʥʠʡ ʤʽʞ ʚʽʩʩʶ ʧʣʝʯʦʚʦʛʦ ʧʦʷʩʫ ʪʘ ʧʦʷʩʫ 

ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ, ʘ ʪʘʢʦʞ ʢʫʪ, ʱʦ ʫʪʚʦʨʝʥʠʡ ʤʽʞ ʚʽʩʩʶ ʚʝʨʪʠʢʘʣʽ ʪʘ ʪʫʣʫʙʦʤ 

(ʢʫʪ ʥʘʭʠʣʫ ʪʫʣʫʙʘ). 

ʆʩʢʽʣʴʢʠ ʬʘʟʦʚʘ ʩʪʨʫʢʪʫʨʘ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʩʧʦʩʦʙʽʚ ʧʝʨʝʤʽʱʝʥʥʷ ʧʽʜ 

ʯʘʩ ʩʪʨʽʣʴʙʠ ʫ ʨʫʩʽ ʧʦʚʥʽʩʪʶ ʚʽʜʧʦʚʽʜʘʻ ʩʪʨʫʢʪʫʨʽ ʭʦʜʴʙʠ ʣʶʜʠʥʠ, ʚʽʜʧʦʚʽʜʥʽ 

ʢʫʪʦʚʽ ʧʦʢʘʟʥʠʢʠ ʚʠʟʥʘʯʘʣʠʩʴ ʥʘʤʠ ʫ ʪʘʢʽ ʤʦʤʝʥʪʠ ʯʘʩʫ: ʚʽʜʨʠʚ ʣʽʚʦʾ ʥʦʛʠ ʚʽʜ 

ʦʧʦʨʠ; ʤʦʤʝʥʪ ʚʝʨʪʠʢʘʣʽ; ʧʦʩʪʘʥʦʚʢʘ ʣʽʚʦʾ ʥʦʛʠ ʥʘ ʦʧʦʨʫ; ʚʽʜʨʠʚ ʧʨʘʚʦʾ ʥʦʛʠ 

ʚʽʜ ʦʧʦʨʠ; ʤʦʤʝʥʪ ʚʝʨʪʠʢʘʣʽ; ʧʦʩʪʘʥʦʚʢʘ ʧʨʘʚʦʾ ʥʦʛʠ ʥʘ ʦʧʦʨʫ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʦʞʝʥ ʟʽ ʩʧʦʩʦʙʽʚ ʧʝʨʝʤʽʱʝʥʥʷ ʤʘʻ ʧʝʚʥʽ ʪʝʭʥʽʯʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ, ʟʦʢʨʝʤʘ ʧʨʦʩʪʦʨʦʚʽ, ʘʥʘʣʽʟ ʷʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚʠʱʝ. ɭ ʡ ʟʘʛʘʣʴʥʽ 

ʨʠʩʠ, ʷʢ, ʥʘʧʨʠʢʣʘʜ, ʬʘʟʦʚʠʡ ʩʢʣʘʜ ʪʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʤʦʤʝʥʪʽʚ ʯʘʩʫ ʛʨʘʥʠʯʥʠʤ 

ʟʥʘʯʝʥʥʷʤ ʢʫʪʦʚʠʭ ʧʝʨʝʤʽʱʝʥʴ ʫ ʩʫʛʣʦʙʘʭ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ, ʧʨʠ ʮʴʦʤʫ ʩʘʤʽ 

ʟʥʘʯʝʥʥʷ, ʷʢ ʧʨʘʚʠʣʦ, ʧʨʠʪʘʤʘʥʥʽ ʩʘʤʝ ʪʦʤʫ ʯʠ ʽʥʰʦʤʫ ʩʧʦʩʦʙʦʚʽ. ʈʘʟʦʤ ʟ 

ʪʠʤ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʨʦʩʪʦʨʦʚʽʡ ʦʨʛʘʥʽʟʘʮʽʾ ʨʫʭʽʚ ʩʧʦʨʪʩʤʝʥʽʚ ʧʨʠ ʨʽʟʥʠʭ 

ʩʧʦʩʦʙʘʭ ʧʝʨʝʤʽʱʝʥʥʷ ʚʧʣʠʚʘʶʪʴ ʡ ʥʘ ʽʥʰʽ ʥʝ ʤʝʥʰ ʚʘʞʣʠʚʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʪʝʭʥʽʢʠ, ʱʦ ʪʘʢʦʞ ʙʫʣʦ ʥʘʤʠ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʫ ʧʨʦʮʝʩʽ ʣʘʙʦʨʘʪʦʨʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ.  

ʈʦʟʰʠʨʝʥʦ ʡ ʜʦʧʦʚʥʝʥʦ ʥʘʫʢʦʚʽ ʟʜʦʙʫʪʢʠ [4, 33, 57] ʱʦʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʤʝʪʦʜʽʚ ʢʚʘʣʽʤʝʪʨʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʧʦʩʦʙʫ ʧʝʨʝʤʽʱʝʥʥʷ 

ʩʪʨʽʣʢʘ ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ ʫ ʨʫʩʽ (ʜʣʷ ʦʧʠʪʫʚʘʥʥʷ ʙʫʣʠ ʚʠʜʽʣʝʥʽ ʧôʷʪʴ ʥʘʡʙʽʣʴʰ 

ʧʦʰʠʨʝʥʠʭ ʩʧʦʩʦʙʽʚ ʧʝʨʝʤʽʱʝʥʥʷ ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ ʫ ʨʫʩʽ (ʟʚʠʯʘʡʥʠʡ ʢʨʦʢ, 

çʍ-ʧʦʜʽʙʥʠʡè ʢʨʦʢ; çʣʠʞʥʠʡè ʢʨʦʢ; çʣʽʥʽʡʥʠʡè ʢʨʦʢ; çʥʠʟʴʢʝè 

ʧʝʨʝʤʽʱʝʥʥʷ). 
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ʋ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʨʦʙʣʝʥʦ ʪʝʭʥʦʣʦʛʽ ʁ ʬʦʨʤʫʚʘʥʥʷ ʪʝʭʥʽʢʠ 

ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʠ ʟ 

ʧʽʩʪʦʣʝʪʫ ʫ ʨʫʩʽ. ɺʽʜʤʠʚʥʠʤʠ ʨʠʩʘʤʠ ʘʚʪʦʨʩʴʢʦʾ ʪʝʭʥʦʣʦʛʽʾ ʻ: ʤʝʪʘ, ʟʘʚʜʘʥʥʷ, 

ʢʦʥʮʝʧʪʫʘʣʴʥʠʡ,  ʟʤʽʩʪʦʚʠʡ ʪʘ ʦʮʽʥʦʯʥʘ-ʨʝʟʫʣʴʪʘʪʠʚʥʠʡ ʢʦʥʮʝʧʪʠ, ʤʦʜʝʣʽ 

çʭʦʣʦʩʪʦʛʦ ʪʨʝʥʫʚʘʥʥʷè, ʢʦʤʧʣʝʢʩ ʚʧʨʘʚ çʪʨʠʢʫʪʥʠʢʦʚʠʡ ʣʘʙʽʨʠʥʪè, 

ʢʦʤʧʣʝʢʩ ʚʧʨʘʚ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʧʦʨʫʰʝʥʴ ʙʽʦʤʝʭʘʥʽʢʠ ʩʪʦʧʠ. ɿʘʛʘʣʦʤ, ʥʘ 

ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʬʦʨʤʫʚʘʣʴʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, 

ʱʦ ʘʚʪʦʨʩʴʢʘ ʪʝʭʥʦʣʦʛʽʷ ʻ ʝʬʝʢʪʠʚʥʠʤ ʟʘʩʦʙʦʤ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʪʝʭʥʽʢʠ 

ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʥʘ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʽ ʟ 

ʧʽʩʪʦʣʝʪʘ ʚ ʨʫʩʽ. ʂʨʠʪʝʨʽʷʤʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʘʚʪʦʨʩʴʢʦʾ ʪʝʭʥʦʣʦʛʽʾ ʙʫʣʠ ʪʘʢʽ 

ʧʦʢʘʟʥʠʢʠ: ʇ1 ï ʧʦʤʠʣʢʠ ʧʽʜ ʯʘʩ ʧʦʯʘʪʢʫ ʨʫʭʫ (ʚʽʜʩʫʪʥʽʡ ʧʝʨʝʥʽʩ ʤʘʩʠ ʪʽʣʘ 

ʚʧʝʨʝʜ), ʇ2 ï ʧʝʨʝʭʨʝʱʝʥʥʷ ʥʽʛ ʧʽʜ ʯʘʩ ʢʦʨʦʪʢʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ, ʇ3 ï ʜʦʚʛʠʡ 

ʢʨʦʢ ʧʽʜ ʯʘʩ ʢʦʨʦʪʢʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ, ʇ4 ï ʢʦʨʦʪʢʠʡ ʢʨʦʢ  ʧʽʜ ʯʘʩ ʜʦʚʛʦʛʦ 

ʧʝʨʝʤʽʱʝʥʥʷ, ʇ5 ï ʧʦʚʽʣʴʥʽ, ʥʝ ʽʥʪʝʥʩʠʚʥʽ ʨʫʭʠ ʧʽʜ ʯʘʩ ʜʦʚʛʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ, 

ʇ6 ï ʥʝ ʩʚʦʻʯʘʩʥʠʡ ʧʦʯʘʪʦʢ ʛʘʣʴʤʫʚʘʥʥʷ, ʇ7 ï ʚʽʜʩʫʪʥʽʡ ʧʦʩʪʫʧ ʥʘ ʥʦʩʦʢ ʧʽʜ 

ʯʘʩ ʟʫʧʠʥʢʠ, ʇ8 ï ʚʽʜʩʫʥʝ ʧʦʥʠʞʝʥʥʷ ʮʝʥʪʨʫ ʚʘʛʠ ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ ʚ ʨʫʩʽ, ʇ9 

ï ʟʥʘʯʥʝ ʧʦʥʠʞʝʥʥʷ ʮʝʥʪʨʫ ʚʘʛʠ ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ ʚ ʨʫʩʽ, ʇ10 ï ʩʭʨʝʱʝʥʥʷ ʥʽʛ 

ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ ʚ ʨʫʩʽ. ɸʧʨʦʙʘʮʽʷ ʪʝʭʥʦʣʦʛʽʾ ʬʦʨʤʫʚʘʥʥʷ ʪʝʭʥʽʢʠ 

ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʠ ʟ 

ʧʽʩʪʦʣʝʪʫ ʫ ʨʫʩʽ ʩʧʨʠʷʣʦ ʟʤʝʥʰʝʥʥʶ ʢʽʣʴʢʦʩʪʽ ʪʝʭʥʽʯʥʠʭ ʧʦʤʠʣʦʢ ʽ 

ʧʦʢʨʘʱʝʥʥʶ ʢʦʦʨʜʠʥʘʮʽʾ ʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ ʨʫʭʽʚ ʫ ʩʧʦʨʪʩʤʝʥʽʚ ɽɻ.  

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦʛʦ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʣʠ ʟʤʦʛʫ 

ʧʽʜʪʚʝʨʜʠʪʠ, ʨʦʟʰʠʨʠʪʠ ʪʘ ʜʦʧʦʚʥʠʪʠ ʚʞʝ ʚʽʜʦʤʽ ʥʘʫʢʦʚʽ ʨʦʟʨʦʙʢʠ, ʘ ʪʘʢʦʞ 

ʩʧʨʠʷʣʠ ʦʪʨʠʤʘʥʥʶ ʘʙʩʦʣʶʪʥʦ ʥʦʚʠʭ ʜʘʥʠʭ ʟ ʧʨʦʙʣʝʤʠ, ʱʦ ʚʠʚʯʘʣʘʩʴ. 

ʇʽʜʪʚʝʨʜʞʝʥʦ ʜʘʥʽ [25, 60, 61, 67, 94, 103] ʱʦʜʦ ʜʦʮʽʣʴʥʦʩʪʽ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʧʪʠʢʦ-ʝʣʝʢʪʨʦʥʥʠʭ ʩʠʩʪʝʤ ʨʝʻʩʪʨʘʮʽʾ ʽ ʘʥʘʣʽʟʫ ʨʫʭʽʚ 

ʩʧʦʨʪʩʤʝʥʽʚ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʽ.  

ɼʦ ʘʙʩʦʣʶʪʥʦ ʥʦʚʠʭ ʜʘʥʠʭ, ʦʪʨʠʤʘʥʠʭ ʘʚʪʦʨʦʤ ʚ ʧʨʦʮʝʩʽ ʧʨʦʚʝʜʝʥʥʷ 

ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʜʥʦʩʠʪʴʩʷ: 
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ʚʠʟʥʘʯʝʥʥʷ ʟ ʧô̫ ʪʠ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʩʧʦʩʦʙʽʚ ʧʝʨʝʤʽʱʝʥʥʷ 

(çɿʚʠʯʘʡʥʠʡè ʢʨʦʢ, çʍ-ʧʦʜʽʙʥʠʡè ʢʨʦʢ; çʃʠʞʥʠʡè ʢʨʦʢ; çʃ̔ ʥʽʡʥʠʡè ʢʨʦʢ; 

çʅʠʟʴʢʝè ʧʝʨʝʤʽʱʝʥʥʷ) ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ ʫ ʨʫʩʽ ʦʧʪʠʤʘʣʴʥʠʡ ʩʧʦʩʽʙ 

ʧʝʨʝʤʽʱʝʥʥʷ ʩʪʨʽʣʢʘ; 

ʚʠʟʥʘʯʝʥʥ ̫ʚʽʜʤʽʥʥʠʭ ʙʽʦʢʽʥʝʤʘʪʠʯʥʠʭ ʨʠʩ ʪʝʭʥʽʢʠ çʍ-ʧʦʜʽʙʥʦʛʦè 

ʢʨʦʢʫ, çʃʠʞʥʦʛʦè ʢʨʦʢʫ, çʃʽʥʽʡʥʦʛʦè ʢʨʦʢʫ; çʅʠʟʴʢʦʛʦè ʧʝʨʝʤʽʱʝʥʥʷ; 

çɿʚʠʯʘʡʥʦʛʦè ʢʨʦʢʫ ʩʪʨʽʣʢʘ  ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ ʟ ʧʽʩʪʦʣʝʪʫ ʫ ʨʫʩʫ;   

ʥʘ ʦʩʥʦʚʽ ʚʠʟʥʘʯʝʥʠʭ ʙʽʦʢʽʥʝʤʘʪʠʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʝʭʥʽʢʠ ʨʽʟʥʠʭ 

ʩʧʦʩʦʙʽʚ ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ  ʧʨʘʢʪʠʯʥʽʡ 

ʩʪʨʽʣʴʙʠ ʟ ʧʽʩʪʦʣʝʪʫ ʫ ʨʫʩʽ  ʦʙˇʨʫʥʪʦʚʘʥʘ ʘʚʪʦʨʩʴʢʘ ʪʝʭʥʦʣʦʛʽʷ ʷʢʘ 

ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʫ ʪʝʭʥʽʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ 

ʩʧʦʨʪʩʤʝʥʽʚ.  
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ɺʀʉʅʆɺʂʀ 

 

1. ɿʘ ʫʟʘʛʘʣʴʥʝʥʠʤʠ ʜʘʥʠʤʠ ʩʫʯʘʩʥʦʾ ʥʘʫʢʦʚʦʾ ʩʧʽʣʴʥʦʪʠ, ʧʨʘʢʪʠʯʥʘ 

ʩʪʨʽʣʴʙʘ ʽʩʪʦʨʠʯʥʦ ʝʚʦʣʶʮʽʦʥʫʚʘʣʘ ʧʝʨʝʜʫʩʽʤ ʷʢ ʩʧʝʮʠʬʽʯʥʘ ʬʦʨʤʘ 

ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʱʦ ʨʝʛʣʘʤʝʥʪʫʻ ʩʪʨʫʢʪʫʨʫ, ʜʠʥʘʤʽʢʫ ʪʘ ʟʤʽʩʪ 

ʩʪʨʽʣʝʮʴʢʠʭ ʜʽʡ ʚ ʫʤʦʚʘʭ, ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʝʥʠʭ ʜʦ ʨʝʘʣʴʥʠʭ ʙʦʡʦʚʠʭ 

ʩʠʪʫʘʮʽʡ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʚʦʥʘ ʧʦʩʪʘʣʘ ʥʝ ʣʠʰʝ ʷʢ ʟʘʩʽʙ ʩʧʦʨʪʠʚʥʦʛʦ 

ʧʨʦʪʠʙʦʨʩʪʚʘ ʪʘ ʧʦʨʽʚʥʷʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʩʪʨʽʣʝʮʴʢʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, ʘʣʝ ʡ 

ʷʢ ʝʬʝʢʪʠʚʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ, ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʘ 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʪʝʭʥʽʢʦ-ʪʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ ʩʪʨʽʣʴʮʷ. ʇʦʩʪʫʧʦʚʘ 

ʽʥʩʪʠʪʫʮʽʦʥʘʣʽʟʘʮʽʷ ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ ʩʧʨʠʷʣʘ ʾʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʫ 

ʚʠʩʦʢʦʩʧʝʮʽʘʣʽʟʦʚʘʥʫ ʧʨʠʢʣʘʜʥʫ ʜʠʩʮʠʧʣʽʥʫ, ʟʦʨʽʻʥʪʦʚʘʥʫ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ, ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʩʠʣʦʚʠʭ 

ʩʪʨʫʢʪʫʨ ʪʘ ʧʽʜʨʦʟʜʽʣʽʚ ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ɿʘʚʜʷʢʠ ʩʚʦʾʡ 

ʚʘʨʽʘʪʠʚʥʦʩʪʽ, ʢʦʤʧʣʝʢʩʥʦʩʪʽ ʡ ʤʦʜʝʣʶʚʘʥʥʶ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʫʤʦʚ, ʮʷ 

ʜʠʩʮʠʧʣʽʥʘ ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʾ ʽʥʪʝʥʩʠʚʥʦʛʦ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ 

ʦʧʪʠʤʽʟʫʻ ʧʨʦʮʝʩ ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʤʦʪʦʨʥʠʭ, ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʠʭ ʽ ʢʦʛʥʽʪʠʚʥʦ-

ʧʦʚʝʜʽʥʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʩʪʨʽʣʝʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʷʢʽ ʻ ʢʨʠʪʠʯʥʦ ʟʥʘʯʫʱʠʤʠ 

ʜʣʷ ʝʬʝʢʪʠʚʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʩʣʫʞʙʦʚʠʭ ʟʘʚʜʘʥʴ ʫ ʩʠʪʫʘʮʽʷʭ ʧʽʜʚʠʱʝʥʦʛʦ 

ʨʠʟʠʢʫ. 

2. ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦʾ ʝʢʩʧʝʨʪʥʦʾ ʦʮʽʥʢʠ ʪʝʭʥʽʢ ʧʝʨʝʤʽʱʝʥʥʷ 

ʩʪʨʽʣʴʮʷ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʩʪʨʽʣʴʙʠ ʚ ʨʫʩʽ ʟʘʩʚʽʜʯʠʣʠ ʯʽʪʢʦ ʚʠʨʘʞʝʥʫ 

ʽʻʨʘʨʭʽʶ ʾʭ ʦʧʪʠʤʘʣʴʥʦʩʪʽ. ɿʘ ʩʫʢʫʧʥʦʶ ʜʫʤʢʦʶ ʬʘʭʽʚʮʽʚ, ʫʧʦʨʷʜʢʦʚʘʥʠʭ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʨʦʩʪʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʠʤ ʚʠʟʥʘʯʝʥʦ çʍ-

ʧʦʜʽʙʥʠʡè ʢʨʦʢ, ʷʢʠʡ ʧʦʩʽʚ ʧʝʨʰʫ ʨʝʡʪʠʥʛʦʚʫ ʧʦʟʠʮʽʶ. ɼʨʫʛʠʤ ʟʘ ʨʽʚʥʝʤ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʜʦʮʽʣʴʥʦʩʪʽ ʝʢʩʧʝʨʪʠ ʚʽʜʟʥʘʯʠʣʠ çʃʠʞʥʠʡè ʢʨʦʢ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʦʶ ʩʪʘʙʽʣʴʥʽʩʪʶ ʢʦʨʧʫʩʫ ʪʘ ʤʽʥʽʤʽʟʘʮʽʻʶ ʧʘʨʘʟʠʪʥʠʭ 

ʢʦʣʠʚʘʥʴ ʟʙʨʦʾ. ʊʨʝʪʻ ʤʽʩʮʝ ʧʦʩʽʚ çʃ̔ ʥʽʡʥʠʡè ʢʨʦʢ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ 

ʟʘʜʦʚʽʣʴʥʠʡ ʙʘʣʘʥʩ ʤʽʞ ʰʚʠʜʢʽʩʪʶ ʧʝʨʝʤʽʱʝʥʥʷ ʪʘ ʪʦʯʥʽʩʪʶ ʩʪʨʽʣʴʙʠ. 

ʏʝʪʚʝʨʪʝ ʨʘʥʛʦʚʝ ʤʽʩʮʝ ʙʫʣʦ ʚʽʜʚʝʜʝʥʝ ʪʝʭʥʽʮʽ çʅʠʟʴʢʦʛʦè ʧʝʨʝʤʽʱʝʥʥʷ, ʪʦʜʽ 
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ʷʢ ʪʨʘʜʠʮʽʡʥʠʡ çɿʚʠʯʘʡʥʠʡè ʢʨʦʢ ʦʪʨʠʤʘʚ ʥʘʡʥʠʞʯʫ ʝʢʩʧʝʨʪʥʫ ʦʮʽʥʢʫ ʯʝʨʝʟ 

ʥʝʜʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ ʢʝʨʦʚʘʥʦʩʪʽ ʨʫʭʽʚ ʫ ʩʪʨʽʣʝʮʴʢʠʭ ʩʮʝʥʘʨʽʷʭ ʧʽʜʚʠʱʝʥʦʾ 

ʜʠʥʘʤʽʯʥʦʩʪʽ. ʉʪʘʪʠʩʪʠʯʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʜʘʥʠʭ ʧʽʜʪʚʝʨʜʠʣʘ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 

ʫʟʛʦʜʞʝʥʦʩʪʽ ʝʢʩʧʝʨʪʥʠʭ ʩʫʜʞʝʥʴ. ʆʩʢʽʣʴʢʠ ʝʤʧʽʨʠʯʥʝ ʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ɢĮ 

ʇʽʨʩʦʥʘ (ɢĮ = 67,2) ʩʫʪʪʻʚʦ ʧʝʨʝʚʠʱʫʻ ʚʽʜʧʦʚʽʜʥʝ ʢʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ (ɢĮ_ʢʨ = 

13,3), ʤʦʞʥʘ ʢʦʥʩʪʘʪʫʚʘʪʠ ʥʘʷʚʥʽʩʪʴ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ 

ʨʦʟʧʦʜʽʣʽ ʨʘʥʛʽʚ (p = 0,01). ʆʙʯʠʩʣʝʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʢʦʥʢʦʨʜʘʮʽʾ ʂʝʥʜʘʣʣʘ       

W = 0,84 ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʩʦʢʠʡ ʩʪʫʧʽʥʴ ʢʦʥʩʠʩʪʝʥʪʥʦʩʪʽ ʦʮʽʥʦʢ, ʱʦ 

ʧʽʜʪʚʝʨʜʞʫʻ ʥʘʜʽʡʥʽʩʪʴ ʪʘ ʚʘʣʽʜʥʽʩʪʴ ʧʨʦʮʝʜʫʨʠ ʝʢʩʧʝʨʪʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ. 

ʆʪʞʝ, ʝʢʩʧʝʨʪʠʟʘ ʚʽʜʙʫʣʘʩʷ ʢʦʨʝʢʪʥʦ, ʘ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʷʢ ʦʙˇʨʫʥʪʦʚʘʥʠʡ ʢʨʠʪʝʨʽʡ ʚʠʙʦʨʫ ʦʧʪʠʤʘʣʴʥʠʭ ʩʧʦʩʦʙʽʚ 

ʧʝʨʝʤʽʱʝʥʥʷ ʩʪʨʽʣʴʮʷ ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ ʚ ʨʫʩʽ. 

3. ʇʨʦʚʝʜʝʥʠʡ ʢʽʥʝʤʘʪʠʯʥʠʡ ʘʥʘʣʽʟ ʩʧʦʩʦʙʫ ʧʝʨʝʤʽʱʝʥʥʷ 

çɿʚʠʯʘʡʥʠʡè ʢʨʦʢ ʫ ʩʪʨʽʣʴʙʽ ʚ ʨʫʩʽ ʜʦʟʚʦʣʠʚ ʦʢʨʝʩʣʠʪʠ ʢʦʤʧʣʝʢʩ 

ʩʧʝʮʠʬʽʯʥʠʭ ʙʽʦʤʝʭʘʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʡʦʛʦ ʧʨʠʥʮʠʧʦʚʫ 

ʚʽʜʤʽʥʥʽʩʪʴ ʚʽʜ ʧʘʪʝʨʥʽʚ ʧʨʠʨʦʜʥʦʾ ʣʶʜʩʴʢʦʾ ʣʦʢʦʤʦʮʽʾ. ʅʘʩʘʤʧʝʨʝʜ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʘʤʧʣʽʪʫʜʘ ʨʫʭʽʚ ʫ ʢʫʣʴʰʦʚʠʭ ʩʫʛʣʦʙʘʭ ʫ ʢʣʶʯʦʚʠʭ ʬʘʟʘʭ 

ʢʨʦʢʦʚʦʛʦ ʮʠʢʣʫ ʟʘʟʥʘʻ ʟʥʘʯʥʦʾ ʨʝʜʫʢʮʽʾ. ʋ ʬʘʟʘʭ ʧʦʩʪʘʥʦʚʢʠ ʩʪʦʧʠ ʥʘ ʦʧʦʨʫ 

ʜʣʷ ʦʙʦʭ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ ʚʽʜʩʫʪʥʻ ʪʠʧʦʚe ʜʣʷ ʥʦʨʤʘʣʴʥʦʾ ʭʦʜʴʙʠ ʚʽʜʚʝʜʝʥʥʷ 

ʩʪʝʛʥʘ ʥʘʟʘʜ ʫ ʚʽʜʥʦʰʝʥʥʽ ʜʦ ʪʫʣʫʙʘ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʚʽʜʦʤʝ ʘʙʦ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʝ ʦʙʤʝʞʝʥʥʷ ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʦʟʤʘʭʫ ʨʫʭʽʚ. ʊʘʢʘ ʤʦʜʠʬʽʢʘʮʽʷ 

ʣʦʢʦʤʦʪʦʨʥʦʛʦ ʧʘʪʝʨʥʫ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʘʜʘʧʪʠʚʥʠʡ ʤʝʭʘʥʽʟʤ, ʩʧʨʷʤʦʚʘʥʠʡ 

ʥʘ ʟʤʝʥʰʝʥʥʷ ʢʦʣʠʚʘʥʴ ʪʫʣʫʙʘ, ʧʽʜʚʠʱʝʥʥʷ ʡʦʛʦ ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʫʤʦʚ ʜʣʷ ʪʦʯʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʩʪʨʽʣʝʮʴʢʠʭ ʜʽʡ ʫ 

ʜʠʥʘʤʽʮʽ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʫʪʦʚʽ ʧʦʢʘʟʥʠʢʠ ʥʘʭʠʣʫ ʪʫʣʫʙʘ ʚʽʜʥʦʩʥʦ 

ʚʝʨʪʠʢʘʣʽ ʟʙʝʨʽʛʘʶʪʴ ʚʽʜʥʦʩʥʫ ʩʪʘʣʽʩʪʴ ʫʧʨʦʜʦʚʞ ʫʩʴʦʛʦ ʢʨʦʢʦʚʦʛʦ ʮʠʢʣʫ. 

ʅʝʚʝʣʠʢʽ ʚʘʨʽʘʮʽʾ ʮʴʦʛʦ ʧʘʨʘʤʝʪʨʘ ʚ ʤʝʞʘʭ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʬʽʟʽʦʣʦʛʽʯʥʦʾ 

ʚʘʨʽʘʪʠʚʥʦʩʪʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʩʬʦʨʤʦʚʘʥʫ ʧʦʩʪʫʨʘʣʴʥʫ ʫʩʪʘʥʦʚʢʫ, ʩʧʨʷʤʦʚʘʥʫ 

ʥʘ ʧʽʜʪʨʠʤʘʥʥʷ ʨʽʚʥʦʚʘʞʥʦʾ ʧʦʟʠ ʪʘ ʦʧʪʠʤʽʟʘʮʽʶ ʫʤʦʚ ʩʪʨʽʣʴʙʠ. ʇʽʜʪʨʠʤʘʥʥʷ 

ʩʪʘʙʽʣʴʥʦʛʦ ʧʦʣʦʞʝʥʥʷ ʪʫʣʫʙʘ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʯʠʥʥʠʢʦʤ ʫ 
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ʟʘʙʝʟʧʝʯʝʥʥʽ ʢʦʥʪʨʦʣʶ ʥʘʜ ʟʙʨʦʻʶ, ʘ ʟʥʠʞʝʥʥʷ ʘʤʧʣʽʪʫʜʠ ʨʫʭʽʚ ʫ ʢʫʣʴʰʦʚʠʭ 

ʩʫʛʣʦʙʘʭ ʚʠʢʦʥʫʻ ʨʦʣʴ ʜʦʜʘʪʢʦʚʦʛʦ ʢʦʤʧʝʥʩʘʪʦʨʥʦʛʦ ʨʝʛʫʣʷʪʦʨʘ ʫ ʩʪʨʫʢʪʫʨʽ 

ʧʝʨʝʤʽʱʝʥʥʷ. ʋʟʘʛʘʣʴʥʶʶʯʠ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʜʦʮʽʣʴʥʦ ʢʦʥʩʪʘʪʫʚʘʪʠ, 

ʱʦ ʩʧʦʩʽʙ ʧʝʨʝʤʽʱʝʥʥʷ çɿʚʠʯʘʡʥʠʡè ʢʨʦʢ ʫ ʩʪʨʽʣʴʙʽ ʚ ʨʫʩʽ ʨʝʧʨʝʟʝʥʪʫʻ 

ʨʘʮʽʦʥʘʣʴʥʦ ʩʧʨʦʱʝʥʫ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʘʜʘʧʪʦʚʘʥʫ ʣʦʢʦʤʦʪʦʨʥʫ ʩʭʝʤʫ, 

ʩʫʪʥʽʩʪʴ ʷʢʦʾ ʧʦʣʷʛʘʻ ʫ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʤʫ ʟʤʝʥʰʝʥʥʽ ʩʝʛʤʝʥʪʘʨʥʠʭ ʨʫʭʽʚ 

ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ ʥʘ ʬʦʥʽ ʟʙʝʨʝʞʝʥʥʷ ʩʪʘʙʽʣʴʥʦʾ ʧʨʦʩʪʦʨʦʚʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ 

ʪʫʣʫʙʘ. ʇʦʜʽʙʥʝ ʧʦʻʜʥʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ 

ʪʦʯʥʠʭ ʩʪʨʽʣʝʮʴʢʠʭ ʜʽʡ ʫ ʤʦʙʽʣʴʥʠʭ ʫʤʦʚʘʭ ʪʘ ʚʽʜʦʙʨʘʞʘʻ ʩʧʝʮʠʬʽʯʥʠʡ 

ʘʜʘʧʪʠʚʥʠʡ ʤʦʪʦʨʥʠʡ ʧʘʪʝʨʥ, ʱʦ ʬʦʨʤʫʻʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʧʦʪʨʝʙʠ 

ʧʽʜʪʨʠʤʫʚʘʪʠ ʨʽʚʥʦʚʘʛʫ ʪʽʣʘ, ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʢʝʨʦʚʘʥʽʩʪʴ ʨʫʭʽʚ ʽ ʤʽʥʽʤʽʟʫʚʘʪʠ 

ʥʝʛʘʪʠʚʥʽ ʟʙʫʨʝʥʥʷ ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ ʚ ʨʫʩʽ. 

4. ɯʜʝʥʪʠʬʽʢʘʮʽʡʥʘ ʦʩʦʙʣʠʚʽʩʪʴ ʪʝʭʥʽʢʠ çʃʽʥʽʡʥʦʛʦè ʧʝʨʝʤʽʱʝʥʥʷ 

ʤʘʥʽʬʝʩʪʫʻʪʴʩʷ ʫ ʪʦʤʫ, ʱʦ ʮʝʡ ʩʧʦʩʽʙ ʣʦʢʦʤʦʮʽʾ ʬʦʨʤʫʻ ʩʧʝʮʠʬʽʯʥʠʡ 

ʘʜʘʧʪʠʚʥʠʡ ʤʦʪʦʨʥʠʡ ʧʘʪʝʨʥ, ʚʽʜʤʽʥʥʠʡ ʚʽʜ ʪʨʘʜʠʮʽʡʥʦʾ ʩʪʨʫʢʪʫʨʠ ʢʨʦʢʫ. 

ɺʩʪʘʥʦʚʣʝʥʦ ʩʫʪʪʻʚʝ ʟʤʝʥʰʝʥʥʷ ʢʫʪʦʚʠʭ ʧʝʨʝʤʽʱʝʥʴ ʫ ʢʫʣʴʰʦʚʠʭ ʽ ʢʦʣʽʥʥʠʭ 

ʩʫʛʣʦʙʘʭ. ʋ ʬʘʟʘʭ ʚʝʨʪʠʢʘʣʽ ʢʫʪʠ ʩʪʘʥʦʚʣʷʪʴ 120ï124Á, ʪʦʜʽ ʷʢ ʫ ʬʘʟʘʭ 

ʚʽʜʨʠʚʫ ʢʽʥʮʽʚʢʠ ï 134ï147Á, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ çʨʘʮʽʦʥʘʣʴʥʠʡè ʭʘʨʘʢʪʝʨ 

ʣʦʢʦʤʦʪʦʨʥʠʭ ʜʽʡ ʪʘ ʤʽʥʽʤʽʟʘʮʽʾ ʣʘʪʝʨʘʣʴʥʠʭ ʽ ʨʦʪʘʮʽʡʥʠʭ ʢʦʣʠʚʘʥʴ ʪʫʣʫʙʘ. ʋ 

ʚʩʽʭ ʬʘʟʘʭ ʢʨʦʢʦʚʦʛʦ ʮʠʢʣʫ ʨʝʻʩʪʨʫʻʪʴʩʷ ʩʪʽʡʢʠʡ ʥʘʭʠʣ ʪʫʣʫʙʘ ʚʧʝʨʝʜ ʫ 

ʤʝʞʘʭ 6ï9Á. ʊʘʢʘ ʧʦʟʘ ʚʠʢʦʥʫʻ ʢʦʤʧʝʥʩʘʪʦʨʥʫ ʬʫʥʢʮʽʶ, ʟʘʙʝʟʧʝʯʫʶʯʠ 

ʩʪʘʙʽʣʽʟʘʮʽʶ ʧʨʠ ʟʚʫʞʝʥʽʡ ʦʧʦʨʥʽʡ ʧʣʦʱʽ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ, ʱʦ 

ʪʝʭʥʽʢʘ çʃ̔ ʥʽʡʥʦʛʦè ʧʝʨʝʤʽʱʝʥʥʷ ʦʨʽʻʥʪʦʚʘʥʘ ʥʘʩʘʤʧʝʨʝʜ ʥʘ ʟʙʝʨʝʞʝʥʥʷ 

ʨʽʚʥʦʚʘʛʠ, ʢʦʥʪʨʦʣʴ ʧʦʣʦʞʝʥʥʷ ʪʽʣʘ ʪʘ ʤʽʥʽʤʽʟʘʮʽʶ ʜʝʩʪʘʙʽʣʽʟʫʶʯʠʭ ʨʫʭʽʚ, ʱʦ 

ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʪʦʯʥʦʩʪʽ ʩʪʨʽʣʝʮʴʢʠʭ ʜʽʡ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʦʥʘ ʤʦʞʝ 

ʙʫʪʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʘ ʷʢ ʙʽʦʤʝʭʘʥʽʯʥʦ ʨʘʮʽʦʥʘʣʴʥʘ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦ 

ʘʜʘʧʪʦʚʘʥʘ ʬʦʨʤʘ ʣʦʢʦʤʦʮʽʾ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʜʣʷ 

ʩʪʘʙʽʣʴʥʦʛʦ ʫʪʨʠʤʘʥʥʷ ʟʙʨʦʾ ʪʘ ʚʠʢʦʥʘʥʥʷ ʩʪʨʽʣʴʙʠ ʧʽʜ ʯʘʩ ʧʝʨʝʩʫʚʘʥʥʷ. 

5. ɸʥʘʣʽʟ ʢʽʥʝʤʘʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ çʃʠʞʥʦʛʦè ʢʨʦʢʫ ʟʘʩʚʽʜʯʠʚ, ʱʦ 

ʡʦʛʦ ʢʣʶʯʦʚʦʶ ʚʽʜʤʽʥʥʽʩʪʶ ʻ ʚʠʢʦʥʘʥʥʷ ʢʦʞʥʦʛʦ ʢʨʦʢʫ ʟʘ ʧʨʠʥʮʠʧʦʤ 
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ʢʣʘʩʠʯʥʦʛʦ ʣʠʞʥʦʛʦ ʭʦʜʫ ʟ ʥʝʟʥʘʯʥʠʤ ʚʽʜʨʠʚʦʤ ʚʽʜ ʦʧʦʨʠ ʢʦʞʥʦʾ ʢʽʥʮʽʚʢʠ. 

ʊʘʢʘ ʪʝʭʥʽʢʘ ʧʝʨʝʤʽʱʝʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʟʤʝʥʰʝʥʥʷ ʚʝʨʪʠʢʘʣʴʥʠʭ ʢʦʣʠʚʘʥʴ ʪʽʣʘ 

ʪʘ ʚʝʨʭʥʽʭ ʢʽʥʮʽʚʦʢ, ʱʦ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʩʪʘʙʽʣʴʥʦʩʪʽ ʧʨʠʮʽʣʶʚʘʥʥʷ ʧʽʜ 

ʯʘʩ ʩʪʨʽʣʴʙʠ ʫ ʨʫʩʽ. ʂʫʪʦʚʽ ʧʦʢʘʟʥʠʢʠ ʙʽʦʧʘʨ ʪʫʣʫʙ-ʩʪʝʛʥʦ ʩʚʽʜʯʘʪʴ ʧʨʦ ʨʫʭ 

ʥʘ ʥʘʧʽʚʟʽʛʥʫʪʠʭ ʢʽʥʮʽʚʢʘʭ ʟ ʧʝʚʥʠʤ ʥʘʭʠʣʦʤ ʪʫʣʫʙʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʘʜʘʧʪʠʚʥʦʤʫ ʤʦʪʦʨʥʦʤʫ ʧʘʪʝʨʥʫ, ʩʬʦʨʤʦʚʘʥʦʤʫ ʜʣʷ ʢʦʥʪʨʦʣʶ ʨʽʚʥʦʚʘʛʠ ʪʘ 

ʪʦʯʥʦʩʪʽ ʩʪʨʽʣʝʮʴʢʠʭ ʜʽʡ. ʊʘʢ, ʤʘʢʩʠʤʘʣʴʥʽ ʢʫʪʦʚʽ ʟʥʘʯʝʥʥʷ ʧʨʘʚʦʾ ʪʘ ʣʽʚʦʾ 

ʙʽʦʧʘʨ ʜʦʩʷʛʘʣʠ = 140,87Á (S = 4,85) ʪʘ =140,91Á (S = 4,69) ʫ ʤʦʤʝʥʪ 

ʚʽʜʨʠʚʫ ʚʽʜʧʦʚʽʜʥʠʭ ʥʽʛ ʚʽʜ ʦʧʦʨʠ, ʪʦʜʽ ʷʢ ʤʽʥʽʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʚ ʤʦʤʝʥʪ 

ʚʝʨʪʠʢʘʣʽ ʩʪʘʥʦʚʠʣʠ = 116,46Á (S = 3,30) ʪʘ = 117,57Á (S = 3,85). ʆʪʨʠʤʘʥʽ 

ʜʘʥʽ ʚʢʘʟʫʶʪʴ ʥʘ ʚʠʨʘʞʝʥʝ çʧʽʜʩʽʜʘʥʥʷè ʩʧʦʨʪʩʤʝʥʘ ʧʽʜ ʯʘʩ ʧʝʨʝʤʽʱʝʥʥʷ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʙʽʣʴʥʽʩʪʴ ʪʫʣʫʙʘ ʪʘ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ, ʧʨʦʪʝ ʚʦʜʥʦʯʘʩ ʧʽʜʚʠʱʫʻ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʩʫʛʣʦʙʠ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ, ʱʦ ʤʦʞʝ ʩʧʨʠʯʠʥʷʪʠ ʧʦʷʚʫ 

ʬʽʟʠʯʥʦʾ ʚʪʦʤʠ ʧʨʠ ʪʨʠʚʘʣʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʮʴʦʛʦ ʩʧʦʩʦʙʫ. ʊʘʢʠʤ ʯʠʥʦʤ, 

çʃʠʞʥʠʡè ʢʨʦʢ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʚʠʩʦʢʦʩʧʝʮʽʘʣʽʟʦʚʘʥʠʡ ʘʜʘʧʪʠʚʥʠʡ 

ʤʦʪʦʨʥʠʡ ʧʘʪʝʨʥ, ʷʢʠʡ ʧʦʻʜʥʫʻ ʝʬʝʢʪʠʚʥʫ ʩʪʘʙʽʣʽʟʘʮʽʶ ʪʽʣʘ ʟ ʦʙʤʝʞʝʥʠʤ 

ʚʝʨʪʠʢʘʣʴʥʠʤ ʢʦʣʠʚʘʥʥʷʤ ʪʘ ʧʽʜʚʠʱʝʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʥʘ ʥʠʞʥʽ ʢʽʥʮʽʚʢʠ, 

ʱʦ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ ʧʣʘʥʫʚʘʥʥʽ ʪʨʠʚʘʣʠʭ ʪʨʝʥʫʚʘʣʴʥʠʭ ʪʘ ʟʤʘʛʘʣʴʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ. 

6. ɼʦʩʣʽʜʞʝʥʥʷ ʢʽʥʝʤʘʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ çʍ-ʧʦʜʽʙʥʦʛʦè ʩʧʦʩʦʙʫ 

ʧʝʨʝʤʽʱʝʥʥʷ ʩʚʽʜʯʠʪʴ ʧʨʦ ʨʘʮʽʦʥʘʣʴʥʝ ʦʙʤʝʞʝʥʥʷ ʘʤʧʣʽʪʫʜʠ ʨʫʭʽʚ ʫ 

ʢʫʣʴʰʦʚʠʭ ʩʫʛʣʦʙʘʭ ʧʨʠ ʦʜʥʦʯʘʩʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʩʪʘʙʽʣʴʥʦʾ ʧʦʟʠʮʽʾ 

ʪʫʣʫʙʘ, ʱʦ ʻ ʢʣʶʯʦʚʠʤ ʜʣʷ ʢʦʥʪʨʦʣʶ ʨʽʚʥʦʚʘʛʠ ʪʽʣʘ ʪʘ ʩʪʘʙʽʣʴʥʫ ʧʦʟʠʮʽʶ 

ʪʫʣʫʙʘ. ʄʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʢʫʪʦʚʠʭ ʧʝʨʝʤʽʱʝʥʴ ʧʨʘʚʦʛʦ ʪʘ ʣʽʚʦʛʦ 

ʢʫʣʴʰʦʚʠʭ ʩʫʛʣʦʙʽʚ ʜʦʩʷʛʘʣʠ = 140,54Á (S = 4,06) ʪʘ = 136,60Á (S = 4,39) ʫ 

ʤʦʤʝʥʪʠ ʚʽʜʨʠʚʫ ʚʽʜʧʦʚʽʜʥʠʭ ʥʽʛ ʚʽʜ ʦʧʦʨʠ, ʪʦʜʽ ʷʢ ʤʽʥʽʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ 

ʩʪʘʥʦʚʠʣʠ = 115,82Á (S = 3,12) ʪʘ = 117,08Á (S = 2,16). ʂʫʪ ʥʘʭʠʣʫ ʪʫʣʫʙʘ 

ʫ ʨʽʟʥʽ ʬʘʟʠ ʢʨʦʢʫ ʟʘʣʠʰʘʚʩʷ ʚʽʜʥʦʩʥʦ ʩʪʘʣʠʤ: ʚʽʜ 6,44Á ʜʦ 8,58Á, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʢʦʥʪʨʦʣʴ ʨʽʚʥʦʚʘʛʠ ʪʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʪʫʣʫʙʘ ʧʽʜ ʯʘʩ ʧʝʨʝʤʽʱʝʥʥʷ. 

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ çʍ-ʧʦʜʽʙʥʝè ʧʝʨʝʤʽʱʝʥʥʷ ʬʦʨʤʫʻ 
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ʘʜʘʧʪʠʚʥʠʡ ʤʦʪʦʨʥʠʡ ʧʘʪʝʨʥ, ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʟʙʝʨʝʞʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʪʽʣʘ ʪʘ 

ʦʧʪʠʤʽʟʘʮʽʶ ʧʦʣʦʞʝʥʥʷ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʩʪʨʽʣʝʮʴʢʠʭ ʜʽʡ. 

7. ɸʥʘʣʽʟ ʢʽʥʝʤʘʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ çʅʠʟʴʢʦʛʦè ʧʝʨʝʤʽʱʝʥʥʷ 

ʩʧʦʨʪʩʤʝʥʽʚ ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ ʟ ʧʽʩʪʦʣʝʪʫ ʜʦʟʚʦʣʷʻ ʚʠʦʢʨʝʤʠʪʠ ʩʧʝʮʠʬʽʯʥʽ 

ʘʜʘʧʪʠʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʨʫʭʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʘ ʪʦʯʥʦʩʪʽ ʩʪʨʽʣʝʮʴʢʠʭ ʜʽʡ. ʅʘʡʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʢʫʪʦʚʠʭ 

ʧʝʨʝʤʽʱʝʥʴ ʢʫʣʴʰʦʚʠʭ ʩʫʛʣʦʙʽʚ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʫ ʬʘʟʽ ʚʽʜʨʠʚʫ ʦʧʦʨʥʦʾ ʥʦʛʠ: 

ʜʣʷ ʧʨʘʚʦʛʦ ʢʫʣʴʰʦʚʦʛʦ ï = 138,47Á (S = 4,54), ʜʣʷ ʣʽʚʦʛʦ ï = 140,87Á (S = 

4,48), ʪʦʜʽ ʷʢ ʥʘʡʤʝʥʰʽ ʧʦʢʘʟʥʠʢʠ ʟʘʬʽʢʩʦʚʘʥʽ ʫ ʤʦʤʝʥʪ ʚʝʨʪʠʢʘʣʽ ʧʨʠ 

ʧʨʦʪʠʣʝʞʥʽʡ ʦʧʦʨʥʽʡ ʥʦʟʽ (ʧʨʘʚʠʡ ï 116,42Á; ʣʽʚʠʡ ï 118,90Á). ʇʦʢʘʟʥʠʢʠ 

ʥʘʭʠʣʫ ʪʫʣʫʙʘ ʫ ʨʽʟʥʽ ʤʦʤʝʥʪʠ ʢʨʦʢʦʚʦʛʦ ʮʠʢʣʫ ʚʘʨʽʶʚʘʣʠʩʷ ʚʽʜ 6,95Á ʜʦ 

9,37Á, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʚʠʩʦʢʠʡ ʩʪʫʧʽʥʴ ʥʘʭʠʣʝʥʥʷ ʪʫʣʫʙʘ ʚʧʝʨʝʜ ʜʣʷ 

ʢʦʤʧʝʥʩʫʚʘʥʥʷ ʦʙʤʝʞʝʥʦʾ ʘʤʧʣʽʪʫʜʠ ʨʫʭʽʚ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʢʦʥʪʨʦʣʶ ʚʝʨʭʥʽʭ ʢʽʥʮʽʚʦʢ ʪʘ ʤʫʰʢʠ ʟʙʨʦʾ. ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ, ʱʦ 

çʅʠʟʴʢʝè ʧʝʨʝʤʽʱʝʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʻʜʥʘʥʥʷʤ ʥʘʧʽʚʟʽʛʥʫʪʦʾ ʧʦʟʠʮʽʾ 

ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ, ʟʥʘʯʥʦʛʦ ʥʘʭʠʣʫ ʪʫʣʫʙʘ ʪʘ ʤʽʥʽʤʽʟʘʮʽʾ ʦʙʝʨʪʘʣʴʥʠʭ ʨʫʭʽʚ 

ʧʣʝʯʦʚʦʛʦ ʧʦʷʩʫ. ʊʘʢʘ ʢʦʥʬʽʛʫʨʘʮʽʷ ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʙʽʣʴʥʫ ʪʘ ʢʦʥʪʨʦʣʴʦʚʘʥʫ 

ʣʦʢʦʤʦʮʽʶ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʩʪʨʽʣʝʮʴʢʠʭ ʜʽʡ ʫ ʨʫʩʽ, ʟʤʝʥʰʫʻ ʚʝʨʪʠʢʘʣʴʥʽ 

ʢʦʣʠʚʘʥʥʷ ʪʽʣʘ ʪʘ ʦʧʪʠʤʽʟʫʻ ʧʦʣʦʞʝʥʥʷ ʚʝʨʭʥʽʭ ʢʽʥʮʽʚʦʢ, ʱʦ ʻ ʢʣʶʯʦʚʠʤ 

ʬʘʢʪʦʨʦʤ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʧʦʩʪʨʽʣʽʚ. 

8. ɼʦʮʽʣʴʥʦ ʥʘʛʦʣʦʩʠʪʠ, ʱʦ ʢʦʞʝʥ ʟʽ ʩʧʦʩʦʙʽʚ ʧʝʨʝʤʽʱʝʥʥʷ ʤʘʻ ʧʝʚʥʽ 

ʪʝʭʥʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʟʦʢʨʝʤʘ ʧʨʦʩʪʦʨʦʚʽ, ʘʥʘʣʽʟ ʷʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚʠʱʝ. ɭ 

ʡ ʟʘʛʘʣʴʥʽ ʨʠʩʠ, ʷʢ, ʥʘʧʨʠʢʣʘʜ, ʬʘʟʦʚʠʡ ʩʢʣʘʜ ʪʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʤʦʤʝʥʪʽʚ ʯʘʩʫ 

ʛʨʘʥʠʯʥʠʤ ʟʥʘʯʝʥʥʷʤ ʢʫʪʦʚʠʭ ʧʝʨʝʤʽʱʝʥʴ ʫ ʩʫʛʣʦʙʘʭ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ, ʧʨʠ 

ʮʴʦʤʫ ʩʘʤʽ ʟʥʘʯʝʥʥʷ, ʷʢ ʧʨʘʚʠʣʦ, ʧʨʠʪʘʤʘʥʥʽ ʩʘʤʝ ʪʦʤʫ ʯʠ ʽʥʰʦʤʫ ʩʧʦʩʦʙʦʚʽ. 

ʈʘʟʦʤ ʟ ʪʠʤ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʨʦʩʪʦʨʦʚʽʡ ʦʨʛʘʥʽʟʘʮʽʾ ʨʫʭʽʚ ʩʧʦʨʪʩʤʝʥʽʚ ʧʨʠ 

ʨʽʟʥʠʭ ʩʧʦʩʦʙʘʭ ʧʝʨʝʤʽʱʝʥʥʷ ʚʧʣʠʚʘʶʪʴ ʡ ʥʘ ʽʥʰʽ ʥʝ ʤʝʥʰ ʚʘʞʣʠʚʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʪʝʭʥʽʢʠ, ʱʦ ʪʘʢʦʞ ʙʫʣʦ ʥʘʤʠ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʫ ʧʨʦʮʝʩʽ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɿʦʢʨʝʤʘ, ʚʽʜʤʽʥʥʦʶ ʨʠʩʦʶ ʻ ʜʦʚʞʠʥʘ ʢʨʦʢʫ ʧʨʠ 

ʚʠʢʦʥʘʥʥʷ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ ʧʝʨʝʤʽʱʝʥʥʷ. ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʟʨʽʩʪ ʩʧʦʨʪʩʤʝʥʽʚ, 
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ʷʢʽ ʙʨʘʣʠ ʫʯʘʩʪʴ ʫ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʨʽʟʥʠʡ (ʚʽʜ 162,3 ʩʤ ʜʦ 183,5 ʩʤ), 

ʜʦʚʞʠʥʫ ʢʨʦʢʫ ʧʨʝʜʩʪʘʚʣʝʥʦ ʷʢ ʚʽʜʩʦʪʢʦʚʝ ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʟʨʦʩʪʫ ʩʧʦʨʪʩʤʝʥʘ 

(ʧʨʠʡʤʘʻʪʴʩʷ ʟʘ 100 ʚʽʜʩʦʪʢʽʚ), ʱʦ ʜʦʟʚʦʣʠʣʦ ʦʪʨʠʤʘʪʠ ʫʟʘʛʘʣʴʥʝʥʽ ʜʘʥʥʽ ʫ 

ʚʽʜʩʦʪʢʘʭ. ʊʘʢ, ʜʦʚʞʠʥʘ ʢʨʦʢʫ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʧʦʩʦʙʫ çɿʚʠʯʘʡʥʠʡè ʢʨʦʢ 

ʙʫʣʘ ʥʘʡʙʽʣʴʰʦʶ ʩʝʨʝʜ ʫʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʧʦʩʦʙʽʚ ʪʘ ʩʢʣʘʜʘʣʘ ʚ ʤʝʞʘʭ 

40,97 % (S = 7,57). ʅʘ ʫʤʦʚʥʦʤʫ ʜʨʫʛʦʤʫ ʤʽʩʮʽ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʜʦʚʞʠʥʦʶ 

ʢʨʦʢʫ ʟʥʘʭʦʜʠʪʴʩʷ ʩʧʦʩʽʙ çʃʽʥʽʡʥʝè ʧʝʨʝʤʽʱʝʥʥʷ ʟ ʧʦʢʘʟʥʠʢʦʤ 37,34 % (S = 

3,44). ʅʘʩʪʫʧʥʠʤ ʟʘ ʟʥʘʯʝʥʥʷʤ ʜʦʚʞʠʥʠ ʢʨʦʢʫ ï çʍ-ʧʦʜʽʙʥʝè ʧʝʨʝʤʽʱʝʥʥʷ, 

ʜʦʚʞʠʥʘ ʢʨʦʢʫ ʷʢʦʛʦ ʩʢʣʘʜʘʻ ʚ ʤʝʞʘʭ 36,51 % (S = 5,74). ʄʘʡʞʝ ʦʜʥʘʢʦʚʽ 

ʟʥʘʯʝʥʥʷ ʜʦʚʞʠʥʠ ʢʨʦʢʫ ʤʘʶʪʴ çʅʠʟʴʢʝè ʧʝʨʝʤʽʱʝʥʥʷ ʪʘ çʃʠʞʥʠʡè ʢʨʦʢ ï 

35,71 % (S = 5,97) ʪʘ 35,32 % (S = 5,51) ʚʽʜʧʦʚʽʜʥʦ. ɺ ʷʢʦʩʪʽ ʧʨʠʢʣʘʜʫ ʥʠʞʯʝ 

ʥʘʚʝʜʝʥʽ ʘʙʩʦʣʶʪʥʽ ʟʥʘʯʝʥʥʷ ʜʦʚʞʠʥʠ ʢʨʦʢʫ ʧʨʠ ʨʽʟʥʠʭ ʩʧʦʩʦʙʘʭ 

ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʘ ʨʽʩʪ ʷʢʦʛʦ ʩʢʣʘʜʘʻ 167,1 ʩʤ, ʘ ʩʘʤʝ: çɿʚʠʯʘʡʥʠʡè 

ʢʨʦʢ ï = 676,1 ʩʤ (S = 51,2); çʃʽʥʽʡʥʝè ʧʝʨʝʤʽʱʝʥʥʷ ï = 616,24 ʩʤ (S = 

21,3); çʍ-ʧʦʜʽʙʥʝè ʧʝʨʝʤʽʱʝʥʥʷ ï = 602,44 ʩʤ (S=34,6); çʅʠʟʴʢʝè 

ʧʝʨʝʤʽʱʝʥʥʷ ï = 589,23 ʩʤ (S = 35,2); çʃʠʞʥʠʡè ʢʨʦʢ ï = 582,86 ʩʤ (S = 

32,1).  

9. ʅʘ ʦʩʥʦʚʽ ʚʠʟʥʘʯʝʥʠʭ ʙʽʦʢʽʥʝʤʘʪʠʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʝʭʥʽʢʠ 

ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ  ʧʨʘʢʪʠʯʥʽʡ 

ʩʪʨʽʣʴʙʠ ʟ ʧʽʩʪʦʣʝʪʫ ʫ ʨʫʩʽ  ʦʙˇʨʫʥʪʦʚʘʥʘ ʘʚʪʦʨʩʴʢʘ ʪʝʭʥʦʣʦʛʽʷ ʷʢʘ 

ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʫ ʪʝʭʥʽʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ 

ʩʧʦʨʪʩʤʝʥʽʚ (ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ ʽ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʩʠʣʦʚʠʭ ʩʪʨʫʢʪʫʨ, 

ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ). ɺʽʜʤʠʚʥʠʤʠ ʨʠʩʘʤʠ ʘʚʪʦʨʩʴʢʦʾ ʪʝʭʥʦʣʦʛʽʾ ʻ: 

ʤʝʪʘ, ʟʘʚʜʘʥʥʷ, ʢʦʥʮʝʧʪʫʘʣʴʥʠʡ,  ʟʤʽʩʪʦʚʠʡ ʪʘ ʦʮʽʥʦʯʥʘ-ʨʝʟʫʣʴʪʘʪʠʚʥʠʡ 

ʢʦʥʮʝʧʪʠ, ʤʦʜʝʣʽ çʪʨʝʥʫʚʘʥʥʷ ʙʝʟ ʧʘʪʨʦʥʽʚè (ʭʦʣʦʩʪʦʛʦ ʪʨʝʥʫʚʘʥʷ), ʢʦʤʧʣʝʢʩ 

ʚʧʨʘʚ çʪʨʠʢʫʪʥʠʢʦʚʠʡ ʣʘʙʽʨʠʥʪè, ʢʦʤʧʣʝʢʩ ʚʧʨʘʚ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ 

ʧʦʨʫʰʝʥʴ ʙʽʦʤʝʭʘʥʽʢʠ ʩʪʦʧʠ. ʇʽʜ ʯʘʩ ʪʨʝʥʫʚʘʥʥʷ ʚ çʪʨʠʢʫʪʥʠʢʦʚʦʤʫ 

ʣʘʙʽʨʠʥʪʽè ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʽʩʪʦʣʝʪ ʟ ʣʘʟʝʨʥʦʶ ʮʽʣʝʚʢʘʟʽʚʢʦʶ ʨʽʟʥʠʭ 

ʢʦʣʴʦʨʽʚ (çSIRTè), ʘ ʪʘʢʦʞ ʨʽʟʥʦʤʘʥʽʪʥʽ ʤʽʰʝʥʽ ʧʦʧʝʨʠ, ʩʚʽʥʛʝʨʠ, ʪʘʨʽʣʢʠ 

çʯʝʙʫʨʘʰʢʠè ʪʦʱʦ, ʤʦʞʫʪʴ ʚʚʦʜʠʪʠʩʷ ʩʪʽʥʢʠ, ʚʽʢʥʘ, ʫʢʨʠʪʪʷ ʪʦʱʦ. 

x x

x

x x
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10. ʋ ʨʝʟʫʣʴʪʘʪʽ ʘʧʨʦʙʘʮʽʾ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʬʦʨʤʫʚʘʥʥʷ 

ʪʝʭʥʽʢʠ ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʠ 

ʟ ʧʽʩʪʦʣʝʪʫ ʫ ʨʫʩʽ ʚ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʜʦʚʝʜʝʥʦ ʾʾ 

ʝʬʝʢʪʠʚʥʽʩʪʴ. ʈʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʣʠ ʧʝʚʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʢʽʣʴʢʦʩʪʽ ʧʦʤʠʣʦʢ, 

ʜʦʧʫʱʝʥʠʭ ʩʧʦʨʪʩʤʝʥʘʤʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʪʘ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧ ʧʽʩʣʷ 

ʟʘʚʝʨʰʝʥʥʷ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ. ʊʘʢ, ʟʘ ʧʦʤʠʣʢʦʶ, ʧʦʚ'ʷʟʘʥʦʶ ʟ 

ʚʽʜʩʫʪʥʽʤ ʧʝʨʝʥʦʩʦʤ ʤʘʩʠ ʪʽʣʘ ʚʧʝʨʝʜ (ʇ1), ʙʽʣʴʰʝ ʩʧʦʨʪʩʤʝʥʽʚ ʢʦʥʪʨʦʣʴʥʦʾ 

ʛʨʫʧʠ (50 %) ʧʦ ʟʘʚʝʨʰʝʥʥʶ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʩʝ ʱʝ ʾʾ ʜʦʧʫʩʢʘʣʠ, ʧʦʨʽʚʥʷʥʦ ʟ 

25 % ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʛʨʫʧʽ, ʘʣʝ ʮʷ ʨʽʟʥʠʮʷ ʥʝ ʙʫʣʘ ʩʪʘʪʠʩʪʠʯʥʦ 

ʟʥʘʯʫʱʦʶ. ʉʭʦʞʘ ʩʠʪʫʘʮʽʷ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʟʘ ʧʦʤʠʣʢʘʤʠ, ʧʦʚ'ʷʟʘʥʠʤʠ ʟ 

ʧʝʨʝʭʨʝʱʝʥʥʷʤ ʥʽʛ ʧʽʜ ʯʘʩ ʢʦʨʦʪʢʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ (ʇ2) ʪʘ ʧʦʚʽʣʴʥʠʤʠ, ʥʝ 

ʽʥʪʝʥʩʠʚʥʠʤʠ ʨʫʭʘʤʠ ʧʽʜ ʯʘʩ ʜʦʚʛʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ (ʇ5), ʜʝ ʚ ʢʦʥʪʨʦʣʴʥʽʡ 

ʛʨʫʧʽ 25 % ʩʧʦʨʪʩʤʝʥʽʚ ʜʦʧʫʩʪʠʣʠ ʮʽ ʧʦʤʠʣʢʠ, ʪʦʜʽ ʷʢ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ 

ʛʨʫʧʽ ʪʘʢʽ ʧʦʤʠʣʢʠ ʚʟʘʛʘʣʽ ʥʝ ʬʽʢʩʫʚʘʣʠʩʷ. ʆʜʥʘʢ ʮʽ ʚʽʜʤʽʥʥʦʩʪʽ ʪʘʢʦʞ ʥʝ 

ʚʠʷʚʠʣʠʩʷ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʤʠ. ʇʨʦʪʝ ʟʘ ʜʝʷʢʠʤʠ ʧʦʤʠʣʢʘʤʠ ʧʦ 

ʟʘʢʽʥʯʝʥʥʶ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʞʝ ʚʩʪʘʥʦʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ. 

ʅʘʧʨʠʢʣʘʜ, ʟʘ ʧʦʤʠʣʢʦʶ, ʧʦʚ'ʷʟʘʥʦʶ ʟ ʥʝʩʚʦʻʯʘʩʥʠʤ ʧʦʯʘʪʢʦʤ ʛʘʣʴʤʫʚʘʥʥʷ 

(ʇ6), 75 % ʩʧʦʨʪʩʤʝʥʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʜʦʧʫʩʪʠʣʠ ʮʶ ʧʦʤʠʣʢʫ, ʚ ʪʦʡ ʯʘʩʷ 

ʷʢ ʩʝʨʝʜ ʩʧʦʨʪʩʤʝʥʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧʠ ʟʘʣʠʰʠʣʦʩʷ ʪʽʣʴʢʠ 25 % 

ʪʘʢʠʭ, ʭʪʦ ʨʦʙʠʚ ʮʶ ʧʦʤʠʣʢʫ (ű = 2,09, ʨ = 0,02). ʅʘʡʙʽʣʴʰ ʚʠʨʘʞʝʥʽ 

ʚʽʜʤʽʥʥʦʩʪʽ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʟʘ ʧʦʤʠʣʢʦʶ, ʧʦʚ'ʷʟʘʥʦʶ ʟ ʚʽʜʩʫʪʥʽʤ ʧʦʩʪʫʧʦʤ ʥʘ 

ʥʦʩʦʢ ʧʽʜ ʯʘʩ ʟʫʧʠʥʢʠ (ʇ7), ʜʝ ʚʩʽ ʩʧʦʨʪʩʤʝʥʠ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (100 %) 

ʜʦʧʫʩʪʠʣʠ ʮʶ ʧʦʤʠʣʢʫ, ʪʦʜʽ ʷʢ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʛʨʫʧʽ ʣʠʰʝ 25 % 

ʩʧʦʨʪʩʤʝʥʽʚ ʾʾ ʥʝ ʚʠʧʨʘʚʠʣʠ ʧʽʜ ʯʘʩ ʪʨʝʥʫʚʘʥʴ. ʎʷ ʚʽʜʤʽʥʥʽʩʪʴ ʙʫʣʘ 

ʚʠʩʦʢʦʟʥʘʯʫʱʦʶ (ű = 2,96, ʨ=0,002). ʂʨʽʤ ʪʦʛʦ, ʟʘ ʧʦʤʠʣʢʦʶ, ʧʦʚ'ʷʟʘʥʦʶ ʟ 

ʚʽʜʩʫʪʥʽʤ ʧʦʥʠʞʝʥʥʷʤ ʮʝʥʪʨʫ ʚʘʛʠ ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ ʚ ʨʫʩʽ (ʇ8), ʧʦʣʦʚʠʥʘ 

ʩʧʦʨʪʩʤʝʥʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʜʦʧʫʩʪʠʣʠ ʧʦʤʠʣʢʫ, ʪʦʜʽ ʷʢ ʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʛʨʫʧʽ ʮʷ ʧʦʤʠʣʢʘ ʥʝ ʙʫʣʘ ʟʘʬʽʢʩʦʚʘʥʘ ʚ ʞʦʜʥʦʛʦ ʽʟ 

ʩʧʦʨʪʩʤʝʥʽʚ (ű = 2,22, ʨ = 0,02). 
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ʇʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʝʨʝʜʙʘʯʘʶʪʴ ʫʪʦʯʥʝʥʥʷ ʽ 

ʨʦʟʰʠʨʝʥʥʷ ʰʣʷʭʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʽʜʭʦʜʽʚ ʫ ʚʜʦʩʢʦʥʘʣʝʥʥʽ 

ʪʝʭʥʽʢʠ ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʠ 

ʟ ʧʽʩʪʦʣʝʪʫ ʫ ʨʫʩʽ. 
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ʇʈɸʂʊʀʏʅɯ ʈɽʂʆʄɽʅɼɸʎɯɰ 

 

ʈʦʟʨʦʙʢʘ ʧʨʘʢʪʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʜʣʷ ʪʨʝʥʝʨʽʚ ʟ ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ 

ʟʜʽʡʩʥʶʚʘʣʘʩʷ ʥʘ ʦʩʥʦʚʽ ʩʠʩʪʝʤʥʦ-ʩʪʨʫʢʪʫʨʥʦʛʦ, ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʜʽʷʣʴʥʽʩʥʦʛʦ 

ʪʘ ʧʨʝʚʝʥʪʠʚʥʦ-ʦʟʜʦʨʦʚʯʦʛʦ ʧʽʜʭʦʜʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʫʯʘʩʥʽʡ ʧʘʨʘʜʠʛʤʽ 

ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʛʘʣʫʟʽ ʬʽʟʠʯʥʦʾ ʢʫʣʴʪʫʨʠ ʽ ʩʧʦʨʪʫ [104, 105, 111, 112, 

113]. ɺʠʭʽʜʥʠʤ ʧʦʣʦʞʝʥʥʷʤ ʩʣʫʛʫʚʘʣʦ ʪʨʘʢʪʫʚʘʥʥʷ ʧʨʦʩʪʦʨʦʚʦʾ ʦʨʛʘʥʽʟʘʮʽʾ 

ʪʽʣʘ ʷʢ ʩʢʣʘʜʥʦʾ ʙʘʛʘʪʦʨʽʚʥʝʚʦʾ ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ [145-149], ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʦʧʪʠʤʘʣʴʥʫ ʫʟʛʦʜʞʝʥʽʩʪʴ ʩʪʘʪʠʯʥʠʭ ʽ ʜʠʥʘʤʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʨʫʭʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʘ [122, 123, 124, 128, 133]. 

ʋ ʢʦʥʪʝʢʩʪʽ ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ ʧʨʦʩʪʦʨʦʚʘ ʦʨʛʘʥʽʟʘʮʽʷ ʪʽʣʘ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʥʝ ʣʠʰʝ ʷʢ ʧʝʨʝʜʫʤʦʚʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʭʥʽʢʦ-ʪʘʢʪʠʯʥʠʭ ʜʽʡ, 

ʘʣʝ ʽ ʷʢ ʢʣʶʯʦʚʠʡ ʯʠʥʥʠʢ ʟʙʝʨʝʞʝʥʥʷ ʟʜʦʨʦʚôʷ ʩʧʦʨʪʩʤʝʥʽʚ, ʧʨʦʬʽʣʘʢʪʠʢʠ 

ʭʨʦʥʽʯʥʠʭ ʧʝʨʝʥʘʚʘʥʪʘʞʝʥʴ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʨʘʮʽʦʥʘʣʴʥʠʭ ʧʦʩʪʫʨʘʣʴʥʠʭ 

ʩʪʝʨʝʦʪʠʧʽʚ ʫ ʧʨʦʮʝʩʽ ʩʧʦʨʪʠʚʥʦʾ ʧʽʜʛʦʪʦʚʢʠ. 

ʉʠʩʪʝʤʘ ʧʨʘʢʪʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʚʠʙʫʜʦʚʫʚʘʣʘʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʪʘʢʠʭ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʧʨʠʥʮʠʧʽʚ: ï ʧʨʠʥʮʠʧ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʮʽʣʽʩʥʦʩʪʽ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʷʢʦʛʦ ʧʨʦʩʪʦʨʦʚʘ ʦʨʛʘʥʽʟʘʮʽʷ ʪʽʣʘ 

ʪʨʘʢʪʫʻʪʴʩʷ ʷʢ ʻʜʥʽʩʪʴ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʩʪʨʫʢʪʫʨ, ʥʝʡʨʦʤôʷʟʦʚʦʾ ʨʝʛʫʣʷʮʽʾ ʪʘ 

ʙʽʦʤʝʭʘʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʫʭʫ; ï ʧʨʠʥʮʠʧ ʚʽʢʦʚʦʾ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦ-

ʪʠʧʦʣʦʛʽʯʥʦʾ ʜʝʪʝʨʤʽʥʘʮʽʾ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʚʧʨʘʚ ʟʘʣʝʞʥʦ ʚʽʜ 

ʝʪʘʧʫ ʦʥʪʦʛʝʥʝʪʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʨʫʭʦʚʦʛʦ ʜʦʩʚʽʜʫ 

ʩʧʦʨʪʩʤʝʥʽʚ; ï ʧʨʠʥʮʠʧ ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʟʫʤʦʚʣʝʥʦʾ ʘʩʠʤʝʪʨʽʾ, ʷʢʠʡ 

ʚʽʜʦʙʨʘʞʘʻ ʩʧʝʮʠʬʽʢʫ ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ ʷʢ ʚʠʜʫ ʩʧʦʨʪʫ ʟ ʜʦʤʽʥʫʚʘʥʥʷʤ 

ʦʜʥʦʙʽʯʥʠʭ ʨʫʭʦʚʠʭ ʜʽʡ ʽ ʧʦʪʨʝʙʫʻ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʾ ʧʨʦʬʽʣʘʢʪʠʯʥʦʾ 

ʢʦʤʧʝʥʩʘʮʽʾ; ï ʧʨʠʥʮʠʧ ʧʦʝʪʘʧʥʦʛʦ ʫʩʢʣʘʜʥʝʥʥʷ ʪʘ ʚʘʨʽʘʪʠʚʥʦʩʪʽ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʘʜʘʧʪʘʮʽʶ ʦʨʛʘʥʽʟʤʫ ʜʦ ʟʨʦʩʪʘʶʯʠʭ ʪʨʝʥʫʚʘʣʴʥʠʭ ʚʧʣʠʚʽʚ ʙʝʟ 

ʬʦʨʤʫʚʘʥʥʷ ʜʝʟʘʜʘʧʪʘʮʽʡʥʠʭ ʟʤʽʥ; ï ʧʨʠʥʮʠʧ ʽʥʪʝʛʨʘʮʽʾ ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ 

ʟʘʩʦʙʽʚ ʫ ʩʪʨʫʢʪʫʨʫ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʟʘʥʷʪʪʷ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʷʢʦʛʦ 
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ʢʦʨʠʛʫʚʘʣʴʥʽ ʚʧʨʘʚʠ ʦʨʛʘʥʽʯʥʦ ʚʢʣʶʯʘʶʪʴʩʷ ʫ ʧʽʜʛʦʪʦʚʯʫ, ʦʩʥʦʚʥʫ ʪʘ 

ʟʘʢʣʶʯʥʫ ʯʘʩʪʠʥʠ ʟʘʥʷʪʪʷ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʧʨʘʢʪʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʢʦʥʮʝʧʪʫʘʣʽʟʦʚʘʥʦ ʫ ʚʠʛʣʷʜʽ 

ʙʘʛʘʪʦʨʽʚʥʝʚʦʾ ʽʻʨʘʨʭʽʯʥʦʾ ʩʪʨʫʢʪʫʨʥʦ-ʟʤʽʩʪʦʚʦʾ ʤʦʜʝʣʽ, ʷʢʘ ʚʽʜʦʙʨʘʞʘʻ 

ʣʦʛʽʢʫ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʧʨʦʩʪʦʨʦʚʫ ʦʨʛʘʥʽʟʘʮʽʶ 

ʪʽʣʘ ʩʧʦʨʪʩʤʝʥʽʚ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʠʭ ʟʘʥʷʪʴ ʟ ʧʨʘʢʪʠʯʥʦʾ 

ʩʪʨʽʣʴʙʠ. ɿʘʟʥʘʯʝʥʘ ʤʦʜʝʣʴ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʧʦʣʦʞʝʥʥʷʭ ʪʝʦʨʽʾ ʙʘʛʘʪʦʨʽʯʥʦʾ 

ʩʧʦʨʪʠʚʥʦʾ ʧʽʜʛʦʪʦʚʢʠ [72], ʧʨʠʥʮʠʧʘʭ ʩʠʩʪʝʤʥʦʩʪʽ ʪʘ ʧʦʝʪʘʧʥʦʩʪʽ [129-131, 

134-136, 144], ʘ ʪʘʢʦʞ ʥʘ ʩʫʯʘʩʥʠʭ ʫʷʚʣʝʥʥʷʭ ʧʨʦ ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʫ 

ʜʝʪʝʨʤʽʥʦʚʘʥʽʩʪʴ ʨʫʭʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ [114, 115, 132, 137, 138]. 

ʉʪʨʫʢʪʫʨʥʦ ʤʦʜʝʣʴ ʦʭʦʧʣʶʻ ʪʨʠ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʽ ʙʣʦʢʠ, ʢʦʞʝʥ ʟ ʷʢʠʭ 

ʚʠʢʦʥʫʻ ʩʘʤʦʩʪʽʡʥʫ, ʘʣʝ ʚʦʜʥʦʯʘʩ ʧʽʜʧʦʨʷʜʢʦʚʘʥʫ ʟʘʛʘʣʴʥʽʡ ʤʝʪʽ ʬʫʥʢʮʽʶ. 

1. ʇʽʜʛʦʪʦʚʯʠʡ ʙʣʦʢ ʚʧʨʘʚ ï ʤʘʻ ʧʨʝʚʝʥʪʠʚʥʦ-ʦʨʽʻʥʪʘʮʽʡʥʠʡ ʭʘʨʘʢʪʝʨ ʽ 

ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʩʪʚʦʨʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʝʨʝʜʫʤʦʚ ʜʣʷ 

ʧʦʜʘʣʴʰʦʾ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʨʫʭʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʁʦʛʦ ʟʤʽʩʪ ʩʧʨʷʤʦʚʘʥʦ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʘʜʝʢʚʘʪʥʠʭ ʧʨʦʩʪʦʨʦʚʠʭ ʫʷʚʣʝʥʴ ʧʨʦ ʧʦʣʦʞʝʥʥʷ ʚʣʘʩʥʦʛʦ ʪʽʣʘ ʪʘ 

ʡʦʛʦ ʩʝʛʤʝʥʪʽʚ ʫ ʨʽʟʥʠʭ ʧʣʦʱʠʥʘʭ, ʘʢʪʠʚʽʟʘʮʽʶ ʧʨʦʧʨʽʦʮʝʧʪʠʚʥʠʭ ʤʝʭʘʥʽʟʤʽʚ 

ʢʦʥʪʨʦʣʶ ʨʫʭʫ, ʘ ʪʘʢʦʞ ʦʧʪʠʤʽʟʘʮʽʶ ʤôʷʟʦʚʦ-ʬʘʩʮʽʘʣʴʥʠʭ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ. ʋ 

ʧʝʜʘʛʦʛʽʯʥʦʤʫ ʘʩʧʝʢʪʽ ʜʘʥʠʡ ʙʣʦʢ ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʶ çʥʘʣʘʰʪʫʚʘʥʥʷè 

ʧʦʩʪʫʨʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʩʧʦʨʪʩʤʝʥʘ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʟʥʠʞʝʥʥʷ ʧʦʯʘʪʢʦʚʠʭ 

ʧʨʦʷʚʽʚ ʘʩʠʤʝʪʨʽʾ, ʥʦʨʤʘʣʽʟʘʮʽʶ ʪʦʥʫʩʫ ʩʪʘʙʽʣʽʟʫʚʘʣʴʥʠʭ ʤôʷʟʦʚʠʭ ʛʨʫʧ ʪʘ 

ʧʽʜʚʠʱʝʥʥʷ ʯʫʪʣʠʚʦʩʪʽ ʨʝʮʝʧʪʦʨʥʠʭ ʧʦʣʽʚ, ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʟʘ ʢʽʥʝʩʪʝʪʠʯʥʝ 

ʚʽʜʯʫʪʪʷ ʧʦʣʦʞʝʥʥʷ ʪʽʣʘ ʫ ʧʨʦʩʪʦʨʽ. 

2. ʆʩʥʦʚʥʠʡ ʙʣʦʢ ʚʧʨʘʚ ï ʽʥʪʝʛʨʦʚʘʥʠʡ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʽ ʩʧʝʮʽʘʣʴʥʦʶ 

ʩʪʨʽʣʝʮʴʢʦʶ ʧʽʜʛʦʪʦʚʢʦʶ ʪʘ ʩʪʘʥʦʚʠʪʴ ʷʜʨʦ ʧʨʘʢʪʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ. ʁʦʛʦ 

ʟʤʽʩʪ ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ ʩʪʘʙʽʣʽʟʘʮʽʶ ʧʨʦʩʪʦʨʦʚʦʛʦ ʧʦʣʦʞʝʥʥʷ ʪʫʣʫʙʘ, 

ʧʣʝʯʦʚʦʛʦ ʧʦʷʩʘ ʪʘ ʪʘʟʦʚʦʛʦ ʢʽʣʴʮʷ ʫ ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʘʭ ʩʪʨʽʣʝʮʴʢʠʭ ʩʪʽʡʦʢ, 

ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ. ʆʩʦʙʣʠʚʽʩʪʶ ʮʴʦʛʦ ʙʣʦʢʫ ʻ ʧʦʻʜʥʘʥʥʷ 

ʢʦʨʠʛʫʚʘʣʴʥʦ-ʩʪʘʙʽʣʽʟʘʮʽʡʥʠʭ ʚʧʨʘʚ ʽʟ ʤʦʜʠʬʽʢʦʚʘʥʠʤʠ ʩʧʝʮʽʘʣʴʥʠʤʠ 
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ʨʫʭʦʚʠʤʠ ʟʘʚʜʘʥʥʷʤʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʬʦʨʤʫʚʘʪʠ ʩʪʽʡʢʽ ʨʘʮʽʦʥʘʣʴʥʽ 

ʧʦʩʪʫʨʘʣʴʥʽ ʧʘʪʝʨʥʠ ʙʝʟ ʧʦʨʫʰʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʪʝʭʥʽʢʦ-ʪʘʢʪʠʯʥʠʭ ʜʽʡ.  

3. ɿʘʢʣʶʯʥʠʡ ʙʣʦʢ ʚʧʨʘʚ ï ʤʘʻ ʚʽʜʥʦʚʣʶʚʘʣʴʥʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʫ 

ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʽ ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʶ ʧʝʜʘʛʦʛʽʯʥʦʛʦ çʟʘʢʨʽʧʣʝʥʥʷè ʜʦʩʷʛʥʫʪʠʭ 

ʘʜʘʧʪʘʮʽʡʥʠʭ ʟʨʫʰʝʥʴ. ʁʦʛʦ ʦʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʻ ʥʦʨʤʘʣʽʟʘʮʽʷ ʤôʷʟʦʚʦʛʦ 

ʪʦʥʫʩʫ, ʟʥʠʞʝʥʥʷ ʣʦʢʘʣʴʥʠʭ ʧʝʨʝʥʘʧʨʫʞʝʥʴ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʧʨʦʮʝʩʽ 

ʘʩʠʤʝʪʨʠʯʥʦʾ ʨʫʭʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʟʘʢʨʽʧʣʝʥʥʷ ʨʘʮʽʦʥʘʣʴʥʠʭ 

ʧʦʩʪʫʨʘʣʴʥʠʭ ʧʘʪʝʨʥʽʚ ʥʘ ʨʽʚʥʽ ʨʫʭʦʚʦʾ ʧʘʤôʷʪʽ. 

ʋ ʤʝʪʦʜʠʯʥʦʤʫ ʘʩʧʝʢʪʽ ʟʘʢʣʶʯʥʠʡ ʙʣʦʢ ʩʧʨʠʷʻ ʧʨʦʬʽʣʘʢʪʠʮʽ 

ʢʫʤʫʣʷʪʠʚʥʦʾ ʚʪʦʤʠ ʪʘ ʬʦʨʤʫʚʘʥʥʶ ʫ ʩʧʦʨʪʩʤʝʥʽʚ ʫʩʚʽʜʦʤʣʝʥʦʛʦ ʩʪʘʚʣʝʥʥʷ 

ʜʦ ʚʣʘʩʥʦʾ ʧʨʦʩʪʦʨʦʚʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʪʽʣʘ ʷʢ ʚʘʞʣʠʚʦʾ ʩʢʣʘʜʦʚʦʾ ʩʧʦʨʪʠʚʥʦʾ 

ʤʘʡʩʪʝʨʥʦʩʪʽ. 

ʈʦʟʨʦʙʢʘ ʢʦʤʧʣʝʢʩʽʚ ʬʽʟʠʯʥʠʭ ʚʧʨʘʚ ʧʨʦʬʽʣʘʢʪʠʯʥʦ-ʢʦʨʝʢʮʽʡʥʦʾ 

ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʟʜʽʡʩʥʶʚʘʣʘʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʠʧʦʚʠʭ ʚʽʜʭʠʣʝʥʴ ʧʨʦʩʪʦʨʦʚʦʾ 

ʦʨʛʘʥʽʟʘʮʽʾ ʪʽʣʘ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʫ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ 

ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙ̔. ɼʦ ʪʘʢʠʭ ʚʽʜʭʠʣʝʥʴ ʚʽʜʥʝʩʝʥʦ ʘʩʠʤʝʪʨʽʾ ʧʣʝʯʦʚʦʛʦ ʧʦʷʩʘ, 

ʣʘʪʝʥʪʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʩʢʦʣʽʦʪʠʯʥʽ ʧʨʦʷʚʠ, ʜʠʩʙʘʣʘʥʩ ʤʽʞ ʛʣʦʙʘʣʴʥʠʤʠ ʪʘ 

ʣʦʢʘʣʴʥʠʤʠ ʤôʷʟʘʤʠ-ʩʪʘʙʽʣʽʟʘʪʦʨʘʤʠ ʪʫʣʫʙʘ, ʘ ʪʘʢʦʞ ʧʦʨʫʰʝʥʥʷ 

ʤʽʞʩʝʛʤʝʥʪʘʨʥʦʾ ʢʦʦʨʜʠʥʘʮʽʾ ʨʫʭʽʚ. 

ɿ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʤʝʪʦʜʠʯʥʦʾ ʢʝʨʦʚʘʥʦʩʪʽ ʧʨʦʮʝʩʫ ʬʽʟʠʯʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʚʧʨʘʚʠ ʙʫʣʦ ʢʣʘʩʠʬʽʢʦʚʘʥʦ ʟʘ ʾʭ ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ ʩʧʨʷʤʦʚʘʥʽʩʪʶ. 

 ʉʪʘʙʽʣʽʟʘʮʽʡʥʦ-ʢʦʨʠʛʫʚʘʣʴʥʽ ʚʧʨʘʚʠ. ɼʘʥʘ ʛʨʫʧʘ ʚʧʨʘʚ ʦʨʽʻʥʪʦʚʘʥʘ ʥʘ 

ʘʢʪʠʚʽʟʘʮʽʶ ʛʣʠʙʦʢʠʭ ʤôʷʟʽʚ ʪʫʣʫʙʘ, ʬʦʨʤʫʚʘʥʥʷ ʚʽʜʯʫʪʪʷ ʮʝʥʪʨʘʣʴʥʦʾ ʦʩʽ 

ʪʽʣʘ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʙʽʣʴʥʦʩʪʽ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ ʫ ʩʪʘʪʠʯʥʠʭ ʽ 

ʜʠʥʘʤʽʯʥʠʭ ʫʤʦʚʘʭ. ɰʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʪʚʦʨʶʻ ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʫ ʦʩʥʦʚʫ 

ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʧʦʣʦʞʝʥʥʷ ʪʽʣʘ ʫ ʩʪʨʽʣʝʮʴʢʠʭ ʩʪʽʡʢʘʭ. 

ʂʦʦʨʜʠʥʘʮʽʡʥʦ-ʧʨʦʧʨʽʦʮʝʧʪʠʚʥʽ ʚʧʨʘʚʠ ï ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʽʜʚʠʱʝʥʥʷ 

ʪʦʯʥʦʩʪʽ ʧʨʦʩʪʦʨʦʚʦʛʦ ʢʦʥʪʨʦʣʶ ʧʦʣʦʞʝʥʥʷ ʩʝʛʤʝʥʪʽʚ ʪʽʣʘ, ʨʦʟʚʠʪʦʢ 

ʟʜʘʪʥʦʩʪʽ ʜʦ ʫʪʨʠʤʘʥʥʷ ʨʽʚʥʦʚʘʛʠ ʪʘ ʫʟʛʦʜʞʝʥʥʷ ʨʫʭʽʚ ʫ ʨʽʟʥʠʭ ʧʣʦʱʠʥʘʭ. 
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ɺʦʥʠ ʚʽʜʽʛʨʘʶʪʴ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʟʜʘʪʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʘ ʜʦ ʪʦʥʢʦʾ 

ʨʝʛʫʣʷʮʽʾ ʧʦʩʪʫʨʘʣʴʥʠʭ ʨʝʘʢʮʽʡ ʫ ʟʤʽʥʥʠʭ ʫʤʦʚʘʭ ʩʪʨʽʣʝʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʉʠʤʝʪʨʠʯʥʽ ʚʧʨʘʚʠ ʤʘʶʪʴ ʢʦʤʧʝʥʩʘʪʦʨʥʠʡ ʭʘʨʘʢʪʝʨ ʽ ʩʧʨʷʤʦʚʘʥʽ ʥʘ 

ʚʠʨʽʚʥʶʚʘʥʥʷ ʤôʷʟʦʚʦʛʦ ʪʦʥʫʩʫ ʤʽʞ ʜʦʤʽʥʫʶʯʦʶ ʪʘ ʥʝʜʦʤʽʥʫʶʯʦʶ 

ʩʪʦʨʦʥʘʤʠ ʪʽʣʘ. ɰʭ ʩʠʩʪʝʤʘʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʧʨʠʷʻ ʟʥʠʞʝʥʥʶ ʨʠʟʠʢʫ 

ʬʦʨʤʫʚʘʥʥʷ ʩʪʽʡʢʠʭ ʘʩʠʤʝʪʨʽʡ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʜʝʬʦʨʤʘʮʽʡ ʦʧʦʨʥʦ-

ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ [151-153]. 

ʉʧʝʮʽʘʣʽʟʦʚʘʥʽ ʨʫʭʦʚʽ ʟʘʚʜʘʥʥʷ ʤʦʜʠʬʽʢʦʚʘʥʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʙʽʦʤʝʭʘʥʽʢʠ 

ʩʪʨʽʣʝʮʴʢʠʭ ʧʦʟʠʮʽʡ ʪʘ ʘʜʘʧʪʦʚʘʥʦ ʜʦ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ 

ʩʧʦʨʪʩʤʝʥʽʚ. ɰʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʧʝʨʝʥʝʩʝʥʥʷ ʩʬʦʨʤʦʚʘʥʠʭ 

ʢʦʨʠʛʫʚʘʣʴʥʠʭ ʝʬʝʢʪʽʚ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ ʩʪʨʫʢʪʫʨʫ ʩʧʝʮʽʘʣʴʥʦʾ ʨʫʭʦʚʦʾ 

ʜʽʷʣʴʥʦʩʪʽ, ʱʦ ʧʽʜʚʠʱʫʻ ʧʨʠʢʣʘʜʥʫ ʮʽʥʥʽʩʪʴ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʧʨʘʢʪʠʯʥʠʭ 

ʨʝʢʦʤʝʥʜʘʮʽʡ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʢʦʤʧʣʝʢʩ ʚʧʨʘʚ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʧʦʨʫʰʝʥʴ 

ʙʽʦʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʪʦʧʠ ʫ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ 

ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʠ ʟ ʧʽʩʪʦʣʝʪʫ: 

ɺʧʨʘʚʘ ˉ 1.  ɺʠʢʦʥʫʻʪʴʩʷ ʙʦʩʦʥʽʞ, ʚʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ ï ʩʪʦʷʯʠ, ʥʦʛʠ 

ʥʘ ʰʠʨʠʥʽ ʧʣʝʯʝʡ, ʨʫʢʠ ʚʜʦʚʞ ʪʽʣʘ.  

ʇʽʜʥʷʪʠ ʧʘʣʴʮʽ ʥʽʛ ʫ ʚʝʨʭ ʪʘ ʨʦʟʚʝʩʪʠ ʾʭ ʫ ʨʽʟʥʽ ʩʪʦʨʦʥʠ. ʇʦʪʽʤ 

ʧʦʚʝʨʥʫʪʠ ʫ ʚʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ. ʇʦʚʪʦʨʠʪʠ 10 ʨʘʟ.  

ʈʝʢʦʤʝʥʜʘʮʽʾ: ʫʨʘʟʽ ʚʠʥʠʢʥʝʥʥʷ ʩʢʣʘʜʥʦʱʽʚ ʟ ʚʠʢʦʥʘʥʥʷʤ ʚʧʨʘʚʠ, 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʦʜʥʦʯʘʩʥʦ ʾʭ ʚʠʢʦʥʫʚʘʪʠ ʧʘʣʴʮʷʤʠ ʨʫʢ. 

ɺʧʨʘʚʘ ˉ 2. ɺʠʢʦʥʫʻʪʴʩʷ ʙʦʩʦʥʽʞ, ʚʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ ï ʩʪʦʷʯʠ, ʥʦʛʠ 

ʥʘ ʰʠʨʠʥʽ ʧʣʝʯʝʡ, ʨʫʢʠ ʚʜʦʚʞ ʪʽʣʘ.  

ʇʽʜʥʷʪʠ ʚʝʣʠʢʽ ʧʘʣʴʮʽ ʥʽʛ ʫ ʚʝʨʭ, ʽʥʰʽ ʧʘʣʴʮʽ ʧʨʠʞʘʪʠ ʜʦ ʧʽʜʣʦʛʠ. 

ʆʧʫʩʪʠʚʰʠ ʚʝʣʠʢʠʡ ʧʘʣʝʮʴ ʥʽʛ ʽ ʧʨʠʞʘʚʰʠ ʡʦʛʦ ʜʦ ʧʽʜʣʦʛʠ, ʦʜʥʦʯʘʩʥʦ 

ʧʽʜʥʷʪʠ ʫ ʚʝʨʭ ʽʥʰʽ ʧʘʣʴʮʽ ʥʽʛ. ʇʦʪʽʤ ʧʦʚʝʨʥʫʪʠ ʫ ʚʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ. 

ʇʦʚʪʦʨʠʪʠ 10 ʨʘʟ.  

ʈʝʢʦʤʝʥʜʘʮʽʾ: ʫʨʘʟʽ ʚʠʥʠʢʥʝʥʥʷ ʩʢʣʘʜʥʦʱʽʚ ʟ ʚʠʢʦʥʘʥʥʷʤ ʚʧʨʘʚʠ, 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʦʜʥʦʯʘʩʥʦ ʾʭ ʚʠʢʦʥʫʚʘʪʠ ʧʘʣʴʮʷʤʠ ʨʫʢ. 
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ɺʧʨʘʚʘ ˉ 3. ɺʠʢʦʥʫʻʪʴʩʷ ʙʦʩʦʥʽʞ, ʚʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ ï ʩʪʦʷʯʠ, ʥʦʛʠ 

ʥʘ ʰʠʨʠʥʽ ʧʣʝʯʝʡ, ʨʫʢʠ ʚʜʦʚʞ ʪʽʣʘ.  

ʇʘʣʴʮʷʤʠ ʥʽʛ çʥʘʤʘʛʘʪʠʩʷ ʫʭʦʧʠʪʠʩʷ ʟʘ ʧʽʜʣʦʛʫè ʪʘ ʧʽʜʪʷʛʥʫʪʠʩʷ 

ʚʧʝʨʝʜ. ʇʦʪʽʤ ʧʦʚʝʨʥʫʪʠ ʫ ʚʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ. ʇʦʚʪʦʨʠʪʠ 10 ʨʘʟ. 

(ɺʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʩʫʚʘʥʥʷ ʚʧʝʨʝʜ).  

ʈʝʢʦʤʝʥʜʘʮʽʾ: ʫʨʘʟʽ ʚʠʥʠʢʥʝʥʥʷ ʩʢʣʘʜʥʦʱʽʚ ʟ ʚʠʢʦʥʘʥʥʷʤ ʚʧʨʘʚʠ, 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʦʜʥʦʯʘʩʥʦ ʾʭ ʚʠʢʦʥʫʚʘʪʠ ʧʘʣʴʮʷʤʠ ʨʫʢ. 

ɺʧʨʘʚʘ ˉ 4. ɺʠʢʦʥʫʻʪʴʩʷ ʙʦʩʦʥʽʞ, ʚʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ ï ʩʪʦʷʯʠ, ʥʦʛʠ 

ʥʘ ʰʠʨʠʥʽ ʧʣʝʯʝʡ, ʨʫʢʠ ʚʜʦʚʞ ʪʽʣʘ.  

ɿʽʛʥʫʚʰʠ ʧʘʣʴʮʽ ʥʽʛ, ʚʧʝʨʪʠʩʷ ʥʠʤʠ ʫ ʧʽʜʣʦʛʫ ʪʘ ʚʠʧʨʷʤʣʷʶʯʠ ʾʭ 

ʚʽʜʰʪʦʚʭʥʫʪʠ ʩʝʙʝ ʥʘʟʘʜ. ʇʦʪʽʤ ʧʦʚʝʨʥʫʪʠ ʫ ʚʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ. ʇʦʚʪʦʨʠʪʠ 

10 ʨʘʟ. (ɺʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʩʫʚʘʥʥʷ ʥʘʟʘʜ)  

ʈʝʢʦʤʝʥʜʘʮʽʾ: ʫʨʘʟʽ ʚʠʥʠʢʥʝʥʥʷ ʩʢʣʘʜʥʦʱʽʚ ʟ ʚʠʢʦʥʘʥʥʷʤ ʚʧʨʘʚʠ, 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʦʜʥʦʯʘʩʥʦ ʾʭ ʚʠʢʦʥʫʚʘʪʠ ʧʘʣʴʮʷʤʠ ʨʫʢ. 

ɺʧʨʘʚʘ ˉ 5. ɺʠʢʦʥʫʻʪʴʩʷ ʙʦʩʦʥʽʞ, ʚʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ ï ʩʪʦʷʯʠ, ʥʦʛʠ 

ʥʘ ʰʠʨʠʥʽ ʧʣʝʯʝʡ, ʨʫʢʠ ʚʜʦʚʞ ʪʽʣʘ.  

ʆʜʥʦʯʘʩʥʦ ʜʚʦʤʘ ʥʦʛʘʤʠ ʩʪʘʪʠ ʥʘ ʚʥʫʪʨʽʰʥʶ ʯʘʩʪʠʥʫ ʩʪʦʧʠ, 

ʧʨʠʞʠʤʘʶʯʠ ʚʝʣʠʢʽ ʧʘʣʴʮʽ ʥʽʛ ʜʦ ʧʽʜʣʦʛʠ, ʘ ʽʥʰʽ ʧʽʜʽʡʤʘʶʯʠ ʫ ʛʦʨʫ. ʇʦʪʽʤ 

ʜʚʦʤʘ ʥʦʛʘʤʠ ʩʪʘʪʠ ʥʘ ʟʦʚʥʽʰʥʶ ʯʘʩʪʠʥʫ ʩʪʦʧʠ, ʧʽʜʽʡʤʘʶʯʠ ʫ ʛʦʨʫ ʚʝʣʠʢʽ 

ʧʘʣʴʮʽ ʥʽʛ, ʘ ʽʥʰʽ ʧʨʠʞʠʤʘʶʯʠ ʜʦ ʧʽʜʣʦʛʠ. ʇʦʚʪʦʨʠʪʠ 10 ʨʘʟ.  

ʈʝʢʦʤʝʥʜʘʮʽʾ: ʫʨʘʟʽ ʚʠʥʠʢʥʝʥʥʷ ʩʢʣʘʜʥʦʱʽʚ ʟ ʚʠʢʦʥʘʥʥʷʤ ʚʧʨʘʚʠ, 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʦʜʥʦʯʘʩʥʦ ʾʭ ʚʠʢʦʥʫʚʘʪʠ ʧʘʣʴʮʷʤʠ ʨʫʢ. 

ɺʧʨʘʚʘ ˉ 6. ɺʠʢʦʥʫʻʪʴʩʷ ʙʦʩʦʥʽʞ, ʚʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ ï ʩʪʦʷʯʠ, ʥʦʛʠ 

ʥʘ ʰʠʨʠʥʽ ʧʣʝʯʝʡ, ʨʫʢʠ ʚʜʦʚʞ ʪʽʣʘ. (ɼʣʷ ʶʥʠʭ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʠʤ ʩʢʣʘʜʥʦ 

ʚʠʢʦʥʫʚʘʪʠ, ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʦʜʥʦʯʘʩʥʦ ʾʭ ʚʠʢʦʥʫʚʘʪʠ ʧʘʣʴʮʷʤʠ ʨʫʢ.) 

ʆʜʥʽʻʶ ʥʦʛʦʶ ʩʪʘʪʠ ʥʘ ʟʦʚʥʽʰʥʽʡ ʢʨʘʡ ʩʪʦʧʠ, ʘ ʽʥʰʦʶ ʥʘ ʚʥʫʪʨʽʰʥʽʡ 

ʢʨʘʡ ʩʪʦʧʠ. ʇʦʪʽʤ ʟʤʽʥʠʪʠ ʧʦʣʦʞʝʥʥʷ ʥʽʛ. (ɼʦʪʨʠʤʫʶʯʠʩʴ ʚʠʤʦʛʠ ʚʧʨʘʚʠ ˉ 

5). ʇʦʚʪʦʨʠʪʠ 10 ʨʘʟ.  

ʈʝʢʦʤʝʥʜʘʮʽʾ: ʫʨʘʟʽ ʚʠʥʠʢʥʝʥʥʷ ʩʢʣʘʜʥʦʱʽʚ ʟ ʚʠʢʦʥʘʥʥʷʤ ʚʧʨʘʚʠ, 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʦʜʥʦʯʘʩʥʦ ʾʭ ʚʠʢʦʥʫʚʘʪʠ ʧʘʣʴʮʷʤʠ ʨʫʢ. 
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ɺʧʨʘʚʘ ˉ 7. ɺʠʢʦʥʫʻʪʴʩʷ ʙʦʩʦʥʽʞ, ʚʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ ï ʩʪʦʷʯʠ, ʥʦʛʠ 

ʥʘ ʰʠʨʠʥʽ ʧʣʝʯʝʡ, ʨʫʢʠ ʚʜʦʚʞ ʪʽʣʘ.  

ʇʽʜʥʷʪʠʩʷ ʥʘ ʥʦʩʢʠ ʥʽʛ ʪʘ ʧʨʠʞʘʪʠ ʧʘʣʴʮʽ ʥʽʛ ʜʦ ʧʽʜʣʦʛʠ. ʇʦʪʽʤ, 

çʧʝʨʝʢʘʪʫʶʯʠʩʴ ʥʘʟʘʜè ʩʪʘʪʠ ʥʘ ʧôʷʪʢʠ, ʧʘʣʴʮʽ ʥʽʛ ʧʽʜʥʷʪʠ ʫ ʛʦʨʫ. ʇʦʚʪʦʨʠʪʠ 

10 ʨʘʟ.  

ʈʝʢʦʤʝʥʜʘʮʽʾ: ʫʨʘʟʽ ʚʠʥʠʢʥʝʥʥʷ ʩʢʣʘʜʥʦʱʽʚ ʟ ʚʠʢʦʥʘʥʥʷʤ ʚʧʨʘʚʠ, 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʦʜʥʦʯʘʩʥʦ ʾʭ ʚʠʢʦʥʫʚʘʪʠ ʧʘʣʴʮʷʤʠ ʨʫʢ ʪʘ ʜʦʣʦʥʷʤʠ. 

ɺʧʨʘʚʘ ˉ 8. ɺʠʢʦʥʫʻʪʴʩʷ ʙʦʩʦʥʽʞ, ʚʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ ï ʩʪʦʷʯʠ, ʥʦʛʠ 

ʥʘ ʰʠʨʠʥʽ ʧʣʝʯʝʡ, ʨʫʢʠ ʚʜʦʚʞ ʪʽʣʘ.  

ʉʪʦʷʯʠ ʥʘ ʦʜʥʽʡ ʥʦʟʽ. ɯʥʰʘ ʧʨʷʤʘ ʥʦʛʘ ʧʽʜʥʷʪʘ ʧʽʜ ʢʫʪʦʤ 30-45 

ʛʨʘʜʫʩʽʚ. ʅʦʩʦʢ ʧʽʜʥʷʪʦʶ ʩʪʦʧʠ çʥʘʪʷʛʫʻʪʴʩʷè ʚʽʜ ʩʝʙʝ, ʧʦʪʽʤ ʜʦ ʩʝʙʝ. 

ʇʦʚʪʦʨʠʪʠ 10 ʨʘʟ. ʊʝʞ ʩʘʤʝ ʟʨʦʙʠʪʠ ʥʘ ʽʥʰʽʡ ʥʦʟʽ.  

ʈʝʢʦʤʝʥʜʘʮʽʾ: ʫʨʘʟʽ ʚʠʥʠʢʥʝʥʥʷ ʩʢʣʘʜʥʦʱʽʚ ʟ ʚʠʢʦʥʘʥʥʷʤ ʚʧʨʘʚʠ, 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʦʜʥʦʯʘʩʥʦ ʾʭ ʚʠʢʦʥʫʚʘʪʠ ʧʘʣʴʮʷʤʠ ʨʫʢ ʪʘ ʜʦʣʦʥʷʤʠ. 

ʊʘʢʦʞ ʧʨʦʧʦʥʫʶʪʴʩʷ ʚʢʣʶʯʠʪʠ ʜʦ ʢʦʤʧʣʝʢʩʫ ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʚʧʨʘʚ, 

ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ ʥʘʧʨʠʢʽʥʮʽ ʪʨʝʥʫʚʘʥʥʷ ʚʧʨʘʚʠ ʱʦʜʦ ʨʦʟʪʷʛʫʚʘʥʥʷ ʩʪʦʧ ʪʘ 

ʩʘʤʦʤʘʩʘʞʫ ʩʪʦʧ. 
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5285-2022-13(32)-302-312 ʌʘʭʦʚʝ ʚʠʜʘʥʥʷ ʋʢʨʘʾʥʠ. ɼʠʩʝʨʪʘʥʪʦʤ ʦʩʦʙʠʩʪʦ 

ʧʨʦʚʝʜʝʥʦ ʢʦʥʩʪʘʪʫʚʘʣʴʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ ʪʘ ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʚʠʩʥʦʚʢʠ. 

ɺʥʝʩʦʢ ʃʠʪʚʠʥʝʥʢʘ ʖ., ʂʘʰʫʙʠ ɺ., ʂʨʠʢʫʥʘ ʖ. ʧʦʣʷʛʘʻ ʚ ʜʦʧʦʤʦʟʽ ʚ 

ʦʧʨʘʮʶʚʘʥʥʽ ʡ ʘʥʘʣʽʟʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

3.  ɯʚʯʝʥʢʦ ɺ., ʃʠʪʚʠʥʝʥʢʦ ʖ., ʂʘʰʫʙʘ ɺ. ʂʽʥʝʤʘʪʠʯʥʠʡ ʘʥʘʣʽʟ ʪʝʭʥʽʢʠ 

ʨʫʭʦʚʠʭ ʜʽʡ ʩʧʦʨʪʩʤʝʥʽʚ (ʥʘ ʧʨʠʢʣʘʜʽ ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ). ʌʽʟʠʯʥʘ 

ʢʫʣʴʪʫʨʘ, ʩʧʦʨʪ ʪʘ ʟʜʦʨʦʚôʷ ʥʘʮʽʾ. 2023. ˉ 15 (34). ʉ. 214ï226. DOI: 

10.31652/2071-5285-2023-15(34)-214-226 ʌʘʭʦʚʝ ʚʠʜʘʥʥʷ ʋʢʨʘʾʥʠ. 

ɼʠʩʝʨʪʘʥʪʦʤ ʦʩʦʙʠʩʪʦ ʧʨʦʚʝʜʝʥʦ ʢʽʥʝʤʘʪʠʯʥʠʡ ʘʥʘʣʽʟ ʪʝʭʥʽʢʠ ʨʫʭʦʚʠʭ ʜʽʡ 

ʩʧʦʨʪʩʤʝʥʽʚ ʪʘ ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʚʠʩʥʦʚʢʠ. ɺʥʝʩʦʢ ʃʠʪʚʠʥʝʥʢʘ ʖ., ʂʘʰʫʙʠ ɺ. 

ʧʦʣʷʛʘʻ ʚ ʫʟʘʛʘʣʴʥʝʥʥʽ ʜʘʥʠʭ. 

4. Ivchenko V., Lytvynenko Y., Aloshyna A., Byshevets N., Grygus I., 

Kashuba V., Shevchuk O., Byshevets H., Yarmolinsky L. Dependence of the 

Parameters of Precision-Target Movements on the Nature of the Movements of 

Athletes. International Journal of Human Movement and Sports Sciences. 2023. 

Vol. 11. No. 5. P. 985ï993. DOI: 10.13189/saj.2023.110506 ʇʝʨʽʦʜʠʯʥʝ ʥʘʫʢʦʚʝ 

ʚʠʜʘʥʥʷ ʉʐɸ, ʧʨʦʽʥʜʝʢʩʦʚʘʥʝ ʚ ʙʘʟʽ ʜʘʥʠʭ Scopus (Q3). ɼʠʩʝʨʪʘʥʪʦʤ 

https://doi.org/10.5281/zenodo.5510413
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ʦʩʦʙʠʩʪʦ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʪʝʭʥʽʢʠ ʨʫʭʦʚʠʭ ʜʽʡ ʩʧʦʨʪʩʤʝʥʽʚ (ʥʘ ʧʨʠʢʣʘʜʽ 

ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ) ʪʘ ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʚʠʩʥʦʚʢʠ. ɺʥʝʩʦʢ Lytvynenko Y., 

Aloshyna A., Byshevets N., Grygus I., Kashuba V., Shevchuk O., Byshevets H., 

Yarmolinsky L. ʧʦʣʷʛʘʻ ʚ ʘʥʘʣʽʟʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

5. ɯʚʯʝʥʢʦ ɺ., ʂʘʰʫʙʘ ɺ., ʃʠʪʚʠʥʝʥʢʦ ʖ., ʗʨʤʦʣʠʥʩʴʢʠʡ ʃ., ʅʠʢʠʪʶʢ 

ʈ. ʇʨʘʢʪʠʯʥʠʡ ʘʩʧʝʢʪ ʨʝʘʣʽʟʘʮʽʾ ʙʽʦʤʝʭʘʥʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʫ ʩʧʦʨʪʽ. ʌʽʟʠʯʥʘ 

ʢʫʣʴʪʫʨʘ, ʩʧʦʨʪ ʪʘ ʟʜʦʨʦʚô̫  ʥʘʮʽʾ. 2024. ˉ 17 (36). ʉ. 209ï220. DOI: 

10.31652/2071-5285-2024-17(36)-209-220 ʌʘʭʦʚʝ ʚʠʜʘʥʥʷ ʋʢʨʘʾʥʠ. 

ɼʠʩʝʨʪʘʥʪʦʤ ʦʩʦʙʠʩʪʦ ʧʨʦʚʝʜʝʥʦ ʢʽʥʝʤʘʪʠʯʥʠʡ ʘʥʘʣʽʟ ʪʝʭʥʽʢʠ ʚʠʢʦʥʘʥʥʷ 

ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ ʧʝʨʝʤʽʱʝʥʥʷ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʩʧʦʨʪʩʤʝʥʽʚ ʧʽʜ ʯʘʩ ʩʪʨʽʣʴʙʠ ʪʘ 

ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʚʠʩʥʦʚʢʠ. ɺʥʝʩʦʢ ʂʘʰʫʙʠ ɺ., ʃʠʪʚʠʥʝʥʢʘ ʖ., ʗʨʤʦʣʠʥʩʴʢʦʛʦ 

ʃ., ʅʠʢʠʪʶʢʘ ʈ. ʧʦʣʷʛʘʻ ʚ ʫʟʘʛʘʣʴʥʝʥʥʽ ʜʘʥʠʭ. 

6. ɯʚʯʝʥʢʦ ɺ., ʃʠʪʚʠʥʝʥʢʦ ʖ. ʇʝʨʝʜʫʤʦʚʠ ʨʦʟʨʦʙʢʠ ʪʝʭʥʦʣʦʛʽʾ 

ʬʦʨʤʫʚʘʥʥʷ ʪʝʭʥʽʢʠ ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ 

ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʽ ʟ ʧʽʩʪʦʣʝʪʫ. ʉʧʦʨʪʠʚʥʠʡ ʚʽʩʥʠʢ ʇʨʠʜʥʽʧʨʦʚôʷ. 2024. ˉ 3. 

ʉ. 133ï144. DOI: 10.32540/2071-1476-2024-3-133 ʌʘʭʦʚʝ ʚʠʜʘʥʥʷ ʋʢʨʘʾʥʠ. 

ɿʜʦʙʫʚʘʯʝʚʽ ʥʘʣʝʞʠʪʴ ʙʝʟʧʦʩʝʨʝʜʥʷ ʫʯʘʩʪʴ ʫ ʨʦʟʨʦʙʮʽ ʜʠʟʘʡʥʫ ʪʘ 

ʧʨʦʚʝʜʝʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʬʦʨʤʫʣʶʚʘʥʥʽ ʚʠʩʥʦʚʢʽʚ. ɺʥʝʩʦʢ ʃʠʪʚʠʥʝʥʢʘ ʖ. 

ʧʦʣʷʛʘʻ ʚ ʦʧʨʘʮʶʚʘʥʥʷ ʡ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

7. ɯʚʯʝʥʢʦ ɺ., ʗʨʤʦʣʠʥʩʴʢʠʡ ʃ., ʗʨʝʤʝʥʢʦ ɺ., ɼʨʘʯʫʢ ɼ. ʆʮʽʥʢʘ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʭʥʦʣʦʛʽʾ ʬʦʨʤʫʚʘʥʥʷ ʪʝʭʥʽʢʠ ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ ʧʽʜ 

ʯʘʩ ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ ʟ ʧʽʩʪʦʣʝʪʫ ʚ ʨʫʩʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʢʩʧʝʨʪʥʦʛʦ 

ʘʥʘʣʽʟʫ. ʌʽʟʠʯʥʘ ʢʫʣʴʪʫʨʘ, ʩʧʦʨʪ ʪʘ ʟʜʦʨʦʚô̫  ʥʘʮʽʾ. 2024. ˉ 18 (37). ʉ. 94ï

108. DOI: 10.31652/2071-5285-2024-18(37)-94-108 ʌʘʭʦʚʝ ʚʠʜʘʥʥʷ ʋʢʨʘʾʥʠ. 

ɼʠʩʝʨʪʘʥʪʦʤ ʦʩʦʙʠʩʪʦ ʨʦʟʨʦʙʣʝʥʦ ʪʝʭʥʦʣʦʛʽʶ ʬʦʨʤʫʚʘʥʥʷ ʪʝʭʥʽʢʠ 

ʧʝʨʝʤʽʱʝʥʥʷ ʧʽʜ ʯʘʩ ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ ʩʧʦʨʪʩʤʝʥʽʚ ʟ ʧʽʩʪʦʣʝʪʫ ʚ ʨʫʩʽ ʪʘ 

ʧʨʦʚʝʜʝʥʦ ʧʝʜʘʛʦʛʽʯʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ. ɺʥʝʩʦʢ ʗʨʤʦʣʠʥʩʴʢʦʛʦ ʃ., ʗʨʝʤʝʥʢʘ ɺ., 

ɼʨʘʯʫʢʘ ɼ. ʧʦʣʷʛʘʻ ʚ ʘʥʘʣʽʟʽ ʪʘ ʦʧʨʘʮʶʚʘʥʥʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ.  

8. ɯʚʯʝʥʢʦ ɺ., ʂʦʣʦʩ ʄ., ʗʨʝʤʝʥʢʦ ɺ. ʊʝʭʥʦʣʦʛʽʷ ʬʦʨʤʫʚʘʥʥʷ ʪʝʭʥʽʢʠ 

ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ ʧʽʜ ʯʘʩ ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ ʟ ʧʽʩʪʦʣʝʪʫ ʚ ʨʫʩʽ. 



225 
 

ʌʽʟʠʯʥʘ ʢʫʣʴʪʫʨʘ, ʩʧʦʨʪ ʪʘ ʟʜʦʨʦʚô̫  ʥʘʮʽʾ. 2025. ˉ 19 (38). ʉ. 181ï192. DOI: 

10.31652/2071-5285-2025-19(38)-181-192 ʌʘʭʦʚʝ ʚʠʜʘʥʥʷ ʋʢʨʘʾʥʠ. 

ɼʠʩʝʨʪʘʥʪʦʤ ʦʩʦʙʠʩʪʦ ʨʦʟʨʦʙʣʝʥʘ ʪʝʭʥʦʣʦʛʽʷ ʬʦʨʤʫʚʘʥʥʷ ʪʝʭʥʽʢʠ 

ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʪʨʽʣʴʙʽ ʟ 

ʧʽʩʪʦʣʝʪʫ ʚ ʨʫʩʽ, ʪʘ ʾʾ ʦʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʪʘ ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʚʠʩʥʦʚʢʠ. 

ɺʥʝʩʦʢ ʂʦʣʦʩʘ ʄ., ʗʨʝʤʝʥʢʘ ɺ. ʧʦʣʷʛʘʻ ʚ ʘʥʘʣʽʟʽ ʪʘ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ 

ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

 

ʅʘʫʢʦʚʽ ʧʨʘʮʽ, ʷʢʽ ʟʘʩʚʽʜʯʫʶʪʴ ʘʧʨʦʙʘʮʽʶ ʤʘʪʝʨʽʘʣʽʚ ʜʠʩʝʨʪʘʮʽʾ 

1. ʂʘʰʫʙʘ ɺ., ɯʚʯʝʥʢʦ ɺ. ɿ ʜʦʩʚʽʜʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ ʝʢʩʧʝʨʪʥʠʭ 

ʦʮʽʥʦʢ ʱʦʜʦ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʧʦʩʦʙʫ ʧʝʨʝʤʽʱʝʥʥʷ ʩʪʨʽʣʢʘ ʧʽʜ 

ʯʘʩ ʩʪʨʽʣʴʙʠ ʫ ʨʫʩʽ. ɹʽʦʤʝʭʘʥʽʢʘ ʩʧʦʨʪʫ, ʦʟʜʦʨʦʚʯʦʾ ʨʫʭʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ, 

ʬʽʟʠʯʥʦʾ ʪʝʨʘʧʽʾ ʪʘ ʝʨʛʦʪʝʨʘʧʽʾ: ʘʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ, ʽʥʥʦʚʘʮʽʡʥʽ ʧʨʦʻʢʪʠ 

ʪʘ ʪʨʝʥʜʠ : ʤʘʪʝʨʽʘʣʠ I ɺʩʝʫʢʨ. ʝʣʝʢʪʨʦʥ. ʥʘʫʢ.-ʧʨʘʢʪ. ʢʦʥʬ. ʟ ʤʽʞʥʘʨ. 

ʫʯʘʩʪʶ, ʤ. ʂʠʾʚ, 25 ʪʨʘʚ. 2021 ʨ. ʂʠʾʚ : ʅʋʌɺʉʋ, 2021. ʉ. 43ï46. URL: 

https://uni-

sport.edu.ua/sites/default/files/vseDocumenti/zbirnyk_materialiv_konferenciyi_4.p

df ɿʜʦʙʫʚʘʯʝʚʽ ʥʘʣʝʞʠʪʴ ʫʯʘʩʪʴ ʚ ʘʥʘʣʽʟʽ ʣʽʪʝʨʘʪʫʨʠ, ʾʾ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ. 

2. ɯʚʯʝʥʢʦ ɺ. ʏʘʩʦʚʘ ʩʪʨʫʢʪʫʨʘ ʩʪʨʽʣʴʙʠ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ 

ʧʝʨʝʤʽʱʝʥʥʷ ʩʧʦʨʪʩʤʝʥʘ. ɹʽʦʤʝʭʘʥʽʢʘ ʩʧʦʨʪʫ, ʦʟʜʦʨʦʚʯʦʾ ʨʫʭʦʚʦʾ 

ʘʢʪʠʚʥʦʩʪʽ, ʬʽʟʢʫʣʴʪʫʨʥʦ-ʩʧʦʨʪʠʚʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ: ʘʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ, 

ʽʥʥʦʚʘʮʽʡʥʽ ʧʨʦʻʢʪʠ ʪʘ ʪʨʝʥʜʠ : ʤʘʪʝʨʽʘʣʠ Iɯ ɺʩʝʫʢʨ. ʝʣʝʢʪʨʦʥ. ʥʘʫʢ.-ʧʨʘʢʪ. 

ʢʦʥʬ., ʤ. ʂʠʾʚ, 14ï15 ʛʨʫʜ. 2022 ʨ. ʂʠʾʚ : ʅʋʌɺʉʋ, 2023. ʉ. 20ï22. URL: 

https://uni-

sport.edu.ua/sites/default/files/vseDocumenti/zbirnyk_materialiv_konferenciyi_20

23_pravky.pdf  

3. ɯʚʯʝʥʢʦ ɺ., ʃʠʪʚʠʥʝʥʢʦ ʖ. ɹʽʦʤʝʭʘʥʽʯʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʪʝʭʥʽʢʠ 

ʚʠʢʦʥʘʥʥʷ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ ʧʝʨʝʤʽʱʝʥʥʷ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʩʧʦʨʪʩʤʝʥʽʚ ʧʽʜ ʯʘʩ 

ʧʨʘʢʪʠʯʥʦʾ ʩʪʨʽʣʴʙʠ. ɹʽʦʤʝʭʘʥʽʢʘ ʩʧʦʨʪʫ, ʦʟʜʦʨʦʚʯʦʾ ʨʫʭʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ, 

ʬʽʟʢʫʣʴʪʫʨʥʦ-ʩʧʦʨʪʠʚʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ: ʘʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ, ʽʥʥʦʚʘʮʽʡʥʽ 

https://uni-sport.edu.ua/sites/default/files/vseDocumenti/zbirnyk_materialiv_konferenciyi_4.pdf
https://uni-sport.edu.ua/sites/default/files/vseDocumenti/zbirnyk_materialiv_konferenciyi_4.pdf
https://uni-sport.edu.ua/sites/default/files/vseDocumenti/zbirnyk_materialiv_konferenciyi_4.pdf
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ʧʨʦʻʢʪʠ ʪʘ ʪʨʝʥʜʠ : ʤʘʪʝʨʽʘʣʠ IɯI ɺʩʝʫʢʨ. ʝʣʝʢʪʨʦʥ. ʥʘʫʢ.-ʧʨʘʢʪ. ʢʦʥʬ. ʟ 

ʤʽʞʥʘʨ. ʫʯʘʩʪʶ, ʤ. ʂʠʾʚ, 16ï17 ʪʨʘʚ. 2024 ʨ. ʂʠʾʚ : ʅʋʌɺʉʋ, 2024. ʉ. 21ï27. 

URL: https://uni-
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ɼʆɼɸʊʆʂ ɹ 

ɺɯɼʆʄʆʉʊɯ ʇʈʆ ɸʇʈʆɹɸʎɯʖ ʈɽɿʋʃʔʊɸʊɯɺ ɼʀʉɽʈʊɸʎɯʁʅʆɻʆ 

ɼʆʉʃɯɼɾɽʅʅʗ 

ˉ 

ʟ/ʧ 

ʅʘʟʚʘ ʢʦʥʬʝʨʝʥʮʽʾ, ʢʦʥʛʨʝʩʫ, 

ʩʠʤʧʦʟʽʫʤʫ, ʩʝʤʽʥʘʨʫ, ʰʢʦʣʠ 

ʄʽʩʮʝ ʪʘ ʜʘʪʘ 

ʧʨʦʚʝʜʝʥʥʷ 

ʌʦʨʤʘ 

ʫʯʘʩʪʽ ï 

ʜʦʧʦʚʽʜʴ, 

ʧʫʙʣʽʢʘʮʽʷ 

1 ɯ ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʝʣʝʢʪʨʦʥʥʘ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽ ̫ʟ 

ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çɹʽʦʤʝʭʘʥʽʢʘ 

ʩʧʦʨʪʫ, ʦʟʜʦʨʦʚʯʦʾ ʨʫʭʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ, 

ʬʽʟʠʯʥʦʾ ʪʝʨʘʧʽʾ ʪʘ ʝʨʛʦʪʝʨʘʧʽʾ: 

ʘʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ, ʽʥʥʦʚʘʮʽʡʥʽ 

ʧʨʦʻʢʪʠ ʪʘ ʪʨʝʥʜʠè  

ʤ. ʂʠʾʚ, 

25 ʪʨʘʚʥʷ 

2021 ʨ. 

ʧʫʙʣʽʢʘʮʽʷ 

2 Iɯ ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʝʣʝʢʪʨʦʥʥʘ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ çɹʽʦʤʝʭʘʥʽʢʘ 

ʩʧʦʨʪʫ, ʦʟʜʦʨʦʚʯʦʾ ʨʫʭʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ, 

ʬʽʟʢʫʣʴʪʫʨʥʦ-ʩʧʦʨʪʠʚʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ: 

ʘʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ, ʽʥʥʦʚʘʮʽʡʥʽ 

ʧʨʦʻʢʪʠ ʪʘ ʪʨʝʥʜʠè  

ʤ. ʂʠʾʚ, 

14-15 ʛʨʫʜʥʷ 

2022 ʨ. 

 

ʧʫʙʣʽʢʘʮʽʷ 

3 Vɯ ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʝʣʝʢʪʨʦʥʥʘ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʟ 

ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çɯʥʥʦʚʘʮʽʡʥʽ ʪʘ 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʫ ʬʽʟʠʯʥʽʡ 

ʢʫʣʴʪʫʨʽ, ʩʧʦʨʪʽ, ʬʽʟʠʯʥʽʡ ʪʝʨʘʧʽʾ ʪʘ 

ʝʨʛʦʪʝʨʘʧʽʾè 

ʤ. ʂʠʾʚ, 

31 ʪʨʘʚʥʷ 

2023 ʨ. 

ʧʫʙʣʽʢʘʮʽʷ 

4 ɯ ɿʘʛʘʣʴʥʦʫʥʽʚʝʨʩʠʪʝʪʩʴʢʘ ʥʘʫʢʦʚʘ 

ʢʦʥʬʝʨʝʥʮʽʷ ʘʩʧʽʨʘʥʪʽʚ ʽ ʜʦʢʪʦʨʘʥʪʽʚ 

çɼʠʩʝʨʪʘʮʽʡʥʝ ʜʦʩʣʽʜʞʝʥʥʷ: ʚʽʜ ʽʜʝʾ ʜʦ 

ʨʝʘʣʽʟʘʮʽʾè 

ʤ. ʂʠʾʚ, 

21-22 ʯʝʨʚʥʷ 

2023 ʨ. 

ʜʦʧʦʚʽʜʴ 

 

5 Iɯɯ ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʝʣʝʢʪʨʦʥʥʥʘ 

ʥʘʫʢʦʚʦ- ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʟ 

ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çɹʽʦʤʝʭʘʥʽʢʘ 

ʩʧʦʨʪʫ, ʦʟʜʦʨʦʚʯʦʾ ʨʫʭʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ, 

ʬʽʟʢʫʣʴʪʫʨʥʦ-ʩʧʦʨʪʠʚʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ: 

ʘʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ, ʽʥʥʦʚʘʮʽʡʥʽ 

ʤ. ʂʠʾʚ, 

16-17 ʪʨʘʚʥʷ 

2024 ʨ. 

ʧʫʙʣʽʢʘʮʽʷ 
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ʧʨʦʻʢʪʠ ʪʘ ʪʨʝʥʜʠè 

6 ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ 

ʢʦʥʬʝʨʝʥʮʽʷ çʆʩʥʦʚʥʽ ʥʘʧʨʷʤʢʠ 

ʨʦʟʚʠʪʢʫ ʬʽʟʠʯʥʦʾ ʢʫʣʴʪʫʨʠ, ʩʧʦʨʪʫ, 

ʬʽʟʠʯʥʦʾ ʪʝʨʘʧʽʾ ʪʘ ʝʨʛʦʪʝʨʘʧʽʾè  

ʤ. ɼʥʽʧʨʦ, 

25-26 ʞʦʚʪʥʷ 

2024 ʨ. 

ʜʦʧʦʚʽʜʴ 

7 VI ɺʩʝʫʢʨʘʾʥʩʴʢʠʡ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʠʡ ʩʝʤʽʥʘʨ ʟ ʤʽʞʥʘʨʦʜʥʦʶ 

ʫʯʘʩʪʶ çʌʽʟʠʯʥʘ ʢʫʣʴʪʫʨʘ, ʩʧʦʨʪ ʪʘ 

ʨʝʘʙʽʣʽʪʘʮʽʷ: ʧʨʦʙʣʝʤʠ, ʽʥʥʦʚʘʮʽʡʥʽ 

ʧʨʦʻʢʪʠ ʪʘ ʪʨʝʥʜʠè 

ʤ. ɺʽʥʥʠʮʷ, 

11-12 ʛʨʫʜʥʷ 

2024 ʨ. 

ʜʦʧʦʚʽʜʴ 

 

8 ʍɯ ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ 

ʦʥʣʘʡʥ-ʢʦʥʬʝʨʝʥʮʽʷ çʌʽʟʠʯʥʝ 

ʚʠʭʦʚʘʥʥʷ, ʩʧʦʨʪ ʪʘ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ: 

ʜʦʩʚʽʜ, ʧʨʦʙʣʝʤʠ, ʧʝʨʩʧʝʢʪʠʚʠè. 

ʤ. ʂʠʾʚ, 

12 ʛʨʫʜʥʷ 

2024 ʨ. 

ʜʦʧʦʚʽʜʴ, 

 

9 IV ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʝʣʝʢʪʨʦʥʥʘ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ çɹʽʦʤʝʭʘʥʽʢʘ 

ʩʧʦʨʪʫ, ʦʟʜʦʨʦʚʯʦʾ ʨʫʭʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ, 

ʬʽʟʢʫʣʴʪʫʨʥʦ-ʩʧʦʨʪʠʚʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ: 

ʘʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ, ʽʥʥʦʚʘʮʽʡʥʽ 

ʧʨʦʻʢʪʠ ʪʘ ʪʨʝʥʜʠè  

ʤ. ʂʠʾʚ, 

12 ʯʝʨʚʥʷ 

2025 ʨ. 

 

ʧʫʙʣʽʢʘʮʽʷ 

9 ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ 

ʢʦʥʬʝʨʝʥʮʽʷ çʆʩʥʦʚʥʽ ʥʘʧʨʷʤʢʠ 

ʨʦʟʚʠʪʢʫ ʬʽʟʠʯʥʦʾ ʢʫʣʴʪʫʨʠ, ʩʧʦʨʪʫ, 

ʬʽʟʠʯʥʦʾ ʪʝʨʘʧʽʾ ʪʘ ʝʨʛʦʪʝʨʘʧʽʾè  

ʤ. ɼʥʽʧʨʦ, 

30-31 ʞʦʚʪʥʷ 

2025 ʨ. 

ʜʦʧʦʚʽʜʴ 

10 ʑʦʨʽʯʥʽ ʧʽʜʩʫʤʢʦʚʽ ʥʘʫʢʦʚʦ-

ʤʝʪʦʜʠʯʥʽ ʢʦʥʬʝʨʝʥʮʽʾ ʪʘ ʢʨʫʛʣʽ ʩʪʦʣʠ 

ʢʘʬʝʜʨʠ ʢʽʥʝʟʽʦʣʦʛʽʾ ʪʘ ʬʽʟʢʫʣʴʪʫʨʥʦ-

ʩʧʦʨʪʠʚʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ ʅʋʌɺʉʋ 

2021-2025 ʨʨ. ʜʦʧʦʚʽʜʽ 
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