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ɺɺɽɼɽʅʀɽ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʅʘʨʫʰʝʥʠʷ ʨʠʪʤʘ ʩʝʨʜʮʘ ʚʩʪʨʝʯʘʶʪʩʷ ʫ 

ʢʘʞʜʦʛʦ ʪʨʝʪʴʝʛʦ ʧʘʮʠʝʥʪʘ ʢʘʨʜʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ; ʟʥʘʯʠʤʫʶ ʜʦʣʶ ʠʟ 

ʥʠʭ ʟʘʥʠʤʘʝʪ ʬʠʙʨʠʣʣʷʮʠʷ ʧʨʝʜʩʝʨʜʠʡ (ʌʇ). ɽʝ ʯʘʩʪʦʪʘ ʚ ʦʙʱʝʡ ʧʦʧʫʣʷʮʠʠ 

ʩʦʩʪʘʚʣʷʝʪ 1-2%. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʌʇ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʚʦʟʨʘʩʪʦʤ ï ʦʪ 

0,5% ʚ ʚʦʟʨʘʩʪʝ 40-50 ʣʝʪ ʜʦ 5-15% ʚ ʚʦʟʨʘʩʪʝ 80 ʣʝʪ [49,57]. ɺ ɽʚʨʦʧʝ ʌʇ 

ʩʪʨʘʜʘʶʪ ʙʦʣʝʝ 6 ʤʣʥ. ʯʝʣʦʚʝʢ, ʠ ʥʘ ʬʦʥʝ ʧʦʩʪʘʨʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʚ ʙʣʠʞʘʡʰʠʝ 50 ʣʝʪ ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ ʫʜʚʦʠʪʩʷ [39].  

ʌʇ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʨʘʟʣʠʯʥʳʤʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʤʠ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʌʨʘʤʠʥʛʝʤʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʥʝʟʘʚʠʩʠʤʳʤʠ ʧʨʝʜʠʢʪʦʨʘʤʠ ʌʇ ʙʳʣʠ ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʦʥʠʷ (ɸɻ) ʠ 

ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ (ʉɼ), ʕʂɻ-ʧʨʠʟʥʘʢʠ ʛʠʧʝʨʪʨʦʬʠʠ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ (ɻʃɾ). 

ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤʠ ʬʘʢʪʦʨʘʤʠ ʧʨʠʟʥʘʥʳ ɸɻ ʠ ʉɼ, ʫʚʝʣʠʯʠʚʘʶʱʠʝ ʨʠʩʢ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʌʇ ʚ 1,5 ʨʘʟʘ [23,50,69]. ʅʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʌʇ 

ʩʚʷʟʘʥʳ ʩʦ ʩʥʠʞʝʥʠʝʤ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ, ʜʠʣʘʪʘʮʠʝʡ ʢʘʤʝʨ ʩʝʨʜʮʘ, 

ʜʝʢʦʤʧʝʥʩʘʮʠʝʡ ʭʨʦʥʠʯʝʩʢʦʡ ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ (ʍʉʅ), 

ʪʨʦʤʙʦʵʤʙʦʣʠʯʝʩʢʠʤʠ ʦʩʣʦʞʥʝʥʠʷʤʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ 

ʠʰʝʤʠʯʝʩʢʦʛʦ ʠʥʩʫʣʴʪʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʌʇ ʚ 5 ʨʘʟ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʤʠ, 

ʢʪʦ ʠʤʝʝʪ ʩʠʥʫʩʦʚʳʡ ʨʠʪʤ. ʉʤʝʨʪʥʦʩʪʴ ʫ ʙʦʣʴʥʳʭ ʩ ʌʇ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʚʜʚʦʝ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʥʘʣʠʯʠʷ ʜʨʫʛʠʭ ʠʟʚʝʩʪʥʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ [31]. ʂʨʦʤʝ 

ʚʳʩʦʢʦʡ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʡ ʟʥʘʯʠʤʦʩʪʠ, ʠʥʪʝʨʝʩ ʢ ʌʇ ʩʚʷʟʘʥ ʩ 

ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʧʦʥʠʤʘʥʠʝʤ ʧʨʠʯʠʥ ʠ ʤʝʭʘʥʠʟʤʦʚ ʝʝ ʨʘʟʚʠʪʠʷ [26].  

ʉʨʝʜʠ ʧʨʠʯʠʥ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʬʠʙʨʠʣʣʷʮʠʠ ʧʨʝʜʩʝʨʜʠʡ ʤʦʛʫʪ ʙʳʪʴ 

ʦʯʘʛʦʚʳʝ ʤʝʭʘʥʠʟʤʳ, ʣʝʞʘʱʠʝ ʚ ʦʩʥʦʚʝ ʨʘʟʚʠʪʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ ʌʇ [45]. 

ʅʘʠʙʦʣʝʝ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʠ ʧʦʜʜʝʨʞʘʥʠʠ ʌʇ ʠʛʨʘʶʪ 

ʣʝʛʦʯʥʳʝ ʚʝʥʳ, ʪʢʘʥʴ ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʝʝ ʢʦʨʦʪʢʠʤ 

ʨʝʬʨʘʢʪʝʨʥʳʤ ʧʝʨʠʦʜʦʤ ʠ ʨʝʟʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʦʨʠʝʥʪʘʮʠʠ ʚʦʣʦʢʦʥ 

ʤʠʦʮʠʪʦʚ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʦʟʥʠʢʥʦʚʝʥʠʶ re-entry ʠ ʣʦʢʘʣʴʥʳʭ ʪʨʠʛʛʝʨʦʚ 

ʵʢʪʦʧʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ [47]. ʉʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʌʇ 
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ʠʤʝʶʪ ʜʠʩʬʫʥʢʮʠʠ ʚʝʛʝʪʘʪʠʚʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ; ʚ ʨʷʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʦʢʘʟʘʥʘ ʨʦʣʴ ʩʠʤʧʘʪʦ-ʚʘʛʫʩʥʦʛʦ ʜʠʩʙʘʣʘʥʩʘ ʚ ʢʘʯʝʩʪʚʝ ʠʥʜʫʢʪʦʨʘ ʌʇ [13]. 

ʇʘʨʦʢʩʠʟʤʳ ʚʦʟʥʠʢʘʝʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʦ ʚʨʝʤʷ ʩʥʘ ʠʣʠ ʧʦʩʣʝ ʧʝʨʝʝʜʘʥʠʷ, 

ʧʨʠ ʨʝʟʢʠʭ ʥʘʢʣʦʥʘʭ ʠʣʠ ʧʦʚʦʨʦʪʘʭ ʪʫʣʦʚʠʱʘ, ʘ ʪʘʢʞʝ ʣʶʙʳʭ ʜʨʫʛʠʭ 

ʬʘʢʪʦʨʘʭ, ʫʩʠʣʠʚʘʶʱʠʭ ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʠʝ ʚʣʠʷʥʠʷ ʥʘ ʩʝʨʜʮʝ [5].  

ʅʝʩʤʦʪʨʷ ʥʘ ʜʦʩʪʠʛʥʫʪʳʝ ʟʘ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʫʩʧʝʭʠ ʚ 

ʭʠʨʫʨʛʠʯʝʩʢʦʤ ʣʝʯʝʥʠʠ ʌʇ (ʨʘʜʠʦʯʘʩʪʦʪʥʘʷ ʘʙʣʷʮʠʷ (ʈʏɸ) ʫʩʪʴʝʚ ʣʝʛʦʯʥʳʭ 

ʚʝʥ (ʃɺ) [18], ʪʨʘʥʩʪʦʨʘʢʘʣʴʥʘʷ ʈʏɸ ʃʇ, ʨʘʟʣʠʯʥʳʝ ʤʦʜʠʬʠʢʘʮʠʠ 

ʧʨʦʮʝʜʫʨʳ çʣʘʙʠʨʠʥʪè) ʠ ʧʨʦʬʠʣʘʢʪʠʢʝ ʪʨʦʤʙʦʵʤʙʦʣʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ 

(ʥʦʚʳʝ ʘʥʪʠʢʦʘʛʫʣʷʥʪʳ, ʦʢʢʣʶʟʠʷ ʫʰʢʘ ʣʝʚʦʛʦ ʧʨʝʜʩʝʨʜʠʷ), ʌʇ ʧʦ-

ʧʨʝʞʥʝʤʫ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʝʨʘʧʝʚʪʠʯʝʩʢʫʶ ʧʨʦʙʣʝʤʫ [86,96] ʠ 

ʧʦʙʫʞʜʘʝʪ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʢ ʧʦʠʩʢʫ ʥʦʚʳʭ ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʳʭ ʤʝʪʦʜʦʚ 

ʣʝʯʝʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʵʪʦʡ ʧʘʪʦʣʦʛʠʠ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʨʠʚʦʜʠʪʩʷ ʢʨʘʡʥʝ ʤʘʣʦ ʩʚʝʜʝʥʠʡ ʦ 

ʧʨʝʜʩʝʨʜʥʳʭ ʘʨʪʝʨʠʷʭ. ʇʨʝʞʜʝ ʚʩʝʛʦ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʞʝʣʫʜʦʯʢʦʚʘʷ 

ʯʘʩʪʴ ʢʦʨʦʥʘʨʥʦʛʦ ʨʫʩʣʘ ʙʦʣʴʰʝ ʠ ʥʘʤʥʦʛʦ ʙʦʣʝʝ ʚʘʞʥʘ ʜʣʷ ʢʣʠʥʠʮʠʩʪʦʚ, 

ʯʝʤ ʧʨʝʜʩʝʨʜʥʘʷ, ʠ ʩ ʪʝʤ, ʯʪʦ ʪʦʧʦʛʨʘʬʠʷ ʧʨʝʜʩʝʨʜʥʳʭ ʘʨʪʝʨʠʡ ʯʨʝʟʚʳʯʘʡʥʦ 

ʚʘʨʠʘʪʠʚʥʘ [20]. ʅʘʠʙʦʣʝʝ ʧʦʩʪʦʷʥʥʳʤʠ ʧʨʝʜʩʝʨʜʥʳʤʠ ʢʦʨʦʥʘʨʥʳʤʠ 

ʘʨʪʝʨʠʷʤʠ ʷʚʣʷʶʪʩʷ ʘʨʪʝʨʠʠ, ʧʠʪʘʶʱʠʝ ʩʠʥʦʘʪʨʠʘʣʴʥʳʡ ʠ 

ʘʪʨʠʦʚʝʥʪʨʠʢʫʣʷʨʥʳʝ ʫʟʣʳ [2]. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʨʝʜʩʝʨʜʥʦʝ 

ʢʨʦʚʦʩʥʘʙʞʝʥʠʝ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʘʪʦʬʠʟʠʦʣʦʛʠʠ ʌʇ, ʝʛʦ ʦʩʦʙʝʥʥʦʩʪʠ 

ʠʟʫʯʝʥʳ ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ. ɺ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʣʠʪʝʨʘʪʫʨʝ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʪ ʨʘʙʦʪ, ʧʦʩʚʷʱʝʥʥʳʭ ʜʘʥʥʦʤʫ ʚʦʧʨʦʩʫ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, 

ʜʝʪʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ ʧʨʝʜʩʝʨʜʠʡ ʧʦʤʦʞʝʪ ʚ ʧʦʥʠʤʘʥʠʠ 

ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʌʇ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʚʘʨʠʘʥʪʦʚ ʧʨʝʜʩʝʨʜʥʦʛʦ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʥʘ ʩʦʩʫʜʠʩʪʦʝ ʠ ʧʦʣʦʩʪʥʦʝ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʝ ʣʝʚʦʛʦ 

ʧʨʝʜʩʝʨʜʠʷ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʬʦʨʤʘʤʠ ʥʝʢʣʘʧʘʥʥʦʡ ʬʠʙʨʠʣʣʷʮʠʠ 

ʧʨʝʜʩʝʨʜʠʡ.  
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ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

1. ʀʩʩʣʝʜʦʚʘʪʴ ʤʝʞʧʦʣʦʚʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʪʠʧʦʚ ʢʦʨʦʥʘʨʥʦʛʦ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʞʝʣʫʜʦʯʢʦʚ ʠ ʧʨʝʜʩʝʨʜʠʡ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʬʦʨʤʘʤʠ ʥʝʢʣʘʧʘʥʥʦʡ ʬʠʙʨʠʣʣʷʮʠʠ ʧʨʝʜʩʝʨʜʠʡ. 

2. ʋʩʪʘʥʦʚʠʪʴ ʚʣʠʷʥʠʝ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʬʦʨʤʳ ʬʠʙʨʠʣʣʷʮʠʠ 

ʧʨʝʜʩʝʨʜʠʡ ʥʘ ʜʠʘʤʝʪʨ ʨʘʟʚʠʪʳʭ ʣʝʚʦ- ʠ ʧʨʘʚʦʧʨʝʜʩʝʨʜʥʳʭ ʘʨʪʝʨʠʡ. 

3. ɺʳʷʚʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʷ ʣʝʚʦʛʦ ʧʨʝʜʩʝʨʜʠʷ ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʭ ʥʝʢʣʘʧʘʥʥʦʡ ʬʠʙʨʠʣʣʷʮʠʠ ʧʨʝʜʩʝʨʜʠʡ. 

4. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚʟʘʠʤʦʩʚʷʟʴ ʧʨʦʮʝʩʩʦʚ ʩʦʩʫʜʠʩʪʦʛʦ ʠ ʧʦʣʦʩʪʥʦʛʦ 

ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠ ʨʘʟʚʠʪʦʡ ʩʠʩʪʝʤʳ ʧʨʝʜʩʝʨʜʥʳʭ ʘʨʪʝʨʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʬʦʨʤʳ ʥʝʢʣʘʧʘʥʥʦʡ ʬʠʙʨʠʣʣʷʮʠʠ ʧʨʝʜʩʝʨʜʠʡ. 

5. ʆʮʝʥʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʘʥʪʨʘʣʴʥʦʡ ʨʘʜʠʦʯʘʩʪʦʪʥʦʡ ʘʙʣʷʮʠʠ 

ʣʝʛʦʯʥʳʭ ʚʝʥ ʚ ʩʨʦʢʠ 3, 6, 12 ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʨʘʟʣʠʯʥʦʡ ʧʨʝʜʩʝʨʜʥʦʡ ʘʥʛʠʦʘʨʭʠʪʝʢʪʦʥʠʢʦʡ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ. ɺʧʝʨʚʳʝ ʚʳʧʦʣʥʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʝʜʩʝʨʜʥʳʭ ʘʨʪʝʨʠʡ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʨʦʥʘʨʦʘʥʛʠʦʛʨʘʤʤ. 

ʆʧʠʩʘʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʝʜʩʝʨʜʥʦʛʦ ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʬʦʨʤʘʤʠ ʥʝʢʣʘʧʘʥʥʦʡ ʬʠʙʨʠʣʣʷʮʠʠ ʧʨʝʜʩʝʨʜʠʡ. 

ɺʧʝʨʚʳʝ ʧʦ ʵʭʦʢʘʨʜʠʦʛʨʘʬʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʠʟʫʯʝʥʳ ʨʘʟʤʝʨʳ ʣʝʚʦʛʦ 

ʧʨʝʜʩʝʨʜʠʷ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʨʘʟʚʠʪʦʡ ʩʠʩʪʝʤʦʡ ʧʨʝʜʩʝʨʜʥʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ 

ʠ ʙʝʟ ʪʘʢʦʚʦʡ. 

ɺʧʝʨʚʳʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʜʠʦʯʘʩʪʦʪʥʦʡ ʘʙʣʷʮʠʠ 

ʫʩʪʴʝʚ ʣʝʛʦʯʥʳʭ ʚʝʥ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ ʠ ʩʪʝʧʝʥʴʶ 

ʨʝʚʘʩʢʫʣʷʨʠʟʘʮʠʠ ʤʠʦʢʘʨʜʘ ʧʨʝʜʩʝʨʜʠʡ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʣʝʚʳʡ ʪʠʧ ʧʨʝʜʩʝʨʜʥʦʛʦ ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ ʚʳʩʪʫʧʘʝʪ 

ʢʘʢ ʘʥʘʪʦʤʠʯʝʩʢʠʡ ʧʨʝʜʠʢʪʦʨ ʨʘʟʚʠʪʠʷ ʬʠʙʨʠʣʣʷʮʠʠ ʧʨʝʜʩʝʨʜʠʡ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʦ ʥʘʣʠʯʠʠ ʘʥʘʪʦʤʠʯʝʩʢʦʛʦ ʧʨʝʜʠʢʪʦʨʘ ʬʠʙʨʠʣʣʷʮʠʠ 

ʧʨʝʜʩʝʨʜʠʡ ʚ ʚʠʜʝ ʨʘʟʚʠʪʦʛʦ ʣʝʚʦʧʨʝʜʩʝʨʜʥʦʛʦ ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ. ʇʦʢʘʟʘʥʦ, 
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ʯʪʦ ʜʠʣʘʪʘʮʠʷ ʣʝʚʦʛʦ ʧʨʝʜʩʝʨʜʠʷ ʧʨʦʠʩʭʦʜʠʪ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʥʴʰʝ, ʯʝʤ 

ʜʠʘʛʥʦʩʪʠʨʫʶʪʩʷ ʧʝʨʚʳʝ ʧʘʨʦʢʩʠʟʤʳ ʬʠʙʨʠʣʣʷʮʠʠ ʧʨʝʜʩʝʨʜʠʡ. 

ʇʦʜʪʚʝʨʞʜʝʥʘ ʚʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʘʥʪʨʘʣʴʥʦʡ ʨʘʜʠʦʯʘʩʪʦʪʥʦʡ ʘʙʣʷʮʠʠ 

ʣʝʛʦʯʥʳʭ ʚʝʥ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʧʝʨʩʠʩʪʠʨʫʶʱʝʡ ʬʦʨʤʦʡ ʬʠʙʨʠʣʣʷʮʠʠ 

ʧʨʝʜʩʝʨʜʠʡ. ɺʳʷʚʣʝʥʥʳʡ ʘʥʘʪʦʤʠʯʝʩʢʠʡ ʧʨʝʜʠʢʪʦʨ ʨʘʟʚʠʪʠʷ ʬʠʙʨʠʣʣʷʮʠʠ 

ʧʨʝʜʩʝʨʜʠʡ ʜʦʣʞʝʥ ʫʯʠʪʳʚʘʪʴʩʷ ʚ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʤ ʠ ʣʝʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ 

ʧʘʮʠʝʥʪʦʚ ʩ ʬʠʙʨʠʣʣʷʮʠʝʡ ʧʨʝʜʩʝʨʜʠʡ. 

ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ. 

1. ʊʠʧ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʤʠʦʢʘʨʜʘ ʞʝʣʫʜʦʯʢʦʚ ʥʝ ʦʧʨʝʜʝʣʷʝʪ ʪʠʧ 

ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ ʧʨʝʜʩʝʨʜʠʡ. 

2. ʃʝʚʳʡ ʪʠʧ ʧʨʝʜʩʝʨʜʥʦʛʦ ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʜʦʤʠʥʠʨʫʶʱʠʤ ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ ʬʠʙʨʠʣʣʷʮʠʝʡ ʧʨʝʜʩʝʨʜʠʡ. 

3. ɼʠʘʤʝʪʨ ʧʨʝʜʩʝʨʜʥʳʭ ʘʨʪʝʨʠʡ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʬʠʙʨʠʣʣʷʮʠʝʡ 

ʧʨʝʜʩʝʨʜʠʡ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʧʘʮʠʝʥʪʦʚ ʙʝʟ ʥʘʨʫʰʝʥʠʡ ʨʠʪʤʘ. 

4. ɼʠʣʘʪʘʮʠʷ ʣʝʚʦʛʦ ʧʨʝʜʩʝʨʜʠʷ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʬʠʙʨʠʣʣʷʮʠʝʡ 

ʧʨʝʜʩʝʨʜʠʡ ʚ ʦʩʥʦʚʥʦʤ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʜʦʣʴʥʦʛʦ (ʚʝʨʭʥʝ-

ʥʠʞʥʝʛʦ) ʨʘʟʤʝʨʘ ʣʝʚʦʛʦ ʧʨʝʜʩʝʨʜʠʷ. 

5. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʜʠʦʯʘʩʪʦʪʥʦʡ ʘʙʣʷʮʠʠ ʣʝʛʦʯʥʳʭ ʚʝʥ ʩʦʧʦʩʪʘʚʠʤʘ 

ʚ ʛʨʫʧʧʘʭ ʧʘʮʠʝʥʪʦʚ ʩ ʨʘʟʚʠʪʳʤ ʧʨʝʜʩʝʨʜʥʳʤ ʢʨʦʚʦʩʥʘʙʞʝʥʠʝʤ ʧʨʝʜʩʝʨʜʠʡ 

ʠ ʙʝʟ ʪʘʢʦʚʦʛʦ. 

ɸʧʨʦʙʘʮʠʷ ʜʠʩʩʝʨʪʘʮʠʠ. ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ 

ʨʘʙʦʪʳ ʜʦʣʦʞʝʥʳ ʥʘ ʨʝʛʠʦʥʘʣʴʥʳʭ, ʚʩʝʨʦʩʩʠʡʩʢʠʭ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʢʦʥʬʝʨʝʥʮʠʷʭ: XVII ʠʪʦʛʦʚʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ 

ʪʝʦʨʝʪʠʯʝʩʢʦʡ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʠ ʢʣʠʥʠʯʝʩʢʦʡ ʤʝʜʠʮʠʥʳè (ʍʘʥʪʳ-

ʄʘʥʩʠʡʩʢ, 2015); XII ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʢʦʥʛʨʝʩʩʝ çʂʘʨʜʠʦʩʪʠʤè (ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛ, 2016); X ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ 

ʫʯʘʩʪʠʝʤ çʂʣʠʥʠʯʝʩʢʘʷ ʵʣʝʢʪʨʦʬʠʟʠʦʣʦʛʠʷ ʠ ʠʥʪʝʨʚʝʥʮʠʦʥʥʘʷ 

ʘʨʠʪʤʦʣʦʛʠʷè (ʊʦʤʩʢ, 2016); ʄʝʞʨʝʛʠʦʥʘʣʴʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ çɸʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ 
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ʘʨʠʪʤʦʣʦʛʠʠè (ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, 2016); ʄʝʞʨʝʛʠʦʥʘʣʴʥʦʡ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ çɸʢʪʫʘʣʴʥʳʝ 

ʚʦʧʨʦʩʳ ʘʨʠʪʤʦʣʦʛʠʠè  (ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, 2017). ʆʢʨʫʞʥʘʷ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʉʦʚʨʝʤʝʥʥʳʝ ʩʪʨʘʪʝʛʠʠ ʣʝʯʝʥʠʷ ʬʠʙʨʠʣʣʷʮʠʠ 

ʧʨʝʜʩʝʨʜʠʡ ʥʘ ʧʝʨʝʢʨʝʩʪʢʝ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡè (ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢ, 2019). 

ɼʠʩʩʝʨʪʘʮʠʷ ʘʧʨʦʙʠʨʦʚʘʥʘ ʥʘ ʧʨʦʙʣʝʤʥʦʡ ʢʦʤʠʩʩʠʠ ʢʣʠʥʠʯʝʩʢʠʭ 

ʜʠʩʮʠʧʣʠʥ ɹʋ "ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʤʝʜʠʮʠʥʩʢʘʷ ʘʢʘʜʝʤʠʷ" 

(ʧʨʦʪʦʢʦʣ ˉ 1 (19) ʦʪ 11 ʩʝʥʪʷʙʨʷ 2019 ʛ.) ʠ ʤʝʞʦʪʜʝʣʝʥʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

ʅʀʀ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʜʠʦʣʦʛʠʠ ʠʤ. ɸ.ʃ. ʄʷʩʥʠʢʦʚʘ ʌɻɹʋ ʅʄʀʎ 

ʢʘʨʜʠʦʣʦʛʠʠ ʄɿ ʈʌ (ʧʨʦʪʦʢʦʣ ˉ 8 ʦʪ 17 ʦʢʪʷʙʨʷ 2019 ʛ.) 

ʇʫʙʣʠʢʘʮʠʠ. 

ʇʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʦʧʫʙʣʠʢʦʚʘʥʦ 5 ʧʝʯʘʪʥʳʭ ʨʘʙʦʪ, ʚ 

ʪʦʤ ʯʠʩʣʝ 3 ʚ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʞʫʨʥʘʣʘʭ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ɺɸʂ ʈʌ ʜʣʷ 

ʧʫʙʣʠʢʘʮʠʠ ʤʘʪʝʨʠʘʣʦʚ ʢʘʥʜʠʜʘʪʩʢʠʭ ʠ ʜʦʢʪʦʨʩʢʠʭ ʜʠʩʩʝʨʪʘʮʠʡ. 

ʃʠʯʥʳʡ ʚʢʣʘʜ ʘʚʪʦʨʘ ʚ ʧʦʣʫʯʝʥʠʝ ʥʦʚʳʭ ʥʘʫʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺʳʧʦʣʥʝʥʥʘʷ ʨʘʙʦʪʘ ʷʚʣʷʝʪʩʷ ʧʦʣʥʦʩʪʴʶ 

ʦʨʠʛʠʥʘʣʴʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʝʤ, ʛʜʝ ʘʚʪʦʨʦʤ ʣʠʯʥʦ ʦʩʫʱʝʩʪʚʣʝʥʳ ʵʪʘʧʳ ʦʪ 

ʠʜʝʠ ʜʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ. ɸʚʪʦʨʦʤ 

ʚʳʧʦʣʥʝʥʘ ʜʠʘʛʥʦʩʪʠʯʝʩʢʘʷ ʢʦʨʦʥʘʨʦʘʥʛʠʦʛʨʘʬʠʷ ʙʦʣʝʝ 40% ʠʩʩʣʝʜʫʝʤʳʭ 

ʧʘʮʠʝʥʪʦʚ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʚʳʚʦʜʳ, ʦʧʫʙʣʠʢʦʚʘʥʳ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. 

ʆʙʲʝʤ ʠ ʩʪʨʫʢʪʫʨʘ ʜʠʩʩʝʨʪʘʮʠʠ. ɼʠʩʩʝʨʪʘʮʠʷ ʠʟʣʦʞʝʥʘ ʥʘ 104 

ʩʪʨʘʥʠʮʘʭ, ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, ʦʧʠʩʘʥʠʷ ʦʙʲʝʢʪʦʚ ʠ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʠʟʣʦʞʝʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʙʩʫʞʜʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ, ʚʳʚʦʜʦʚ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ. ɼʠʩʩʝʨʪʘʮʠʷ ʩʦʜʝʨʞʠʪ 

4 ʪʘʙʣʠʮ rʠ 35 ʨʠʩʫʥʢʦʚ. ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʦ 110 ʠʩʪʦʯʥʠʢʦʚ ʣʠʪʝʨʘʪʫʨʳ, 

ʠʟ ʥʠʭ 95 ʟʘʨʫʙʝʞʥʳʭ. 
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ɻʃɸɺɸ 1. ʆɹɿʆʈ ʃʀʊɽʈɸʊʋʈʓ 

1.1. ʌʠʙʨʠʣʣʷʮʠʷ ʧʨʝʜʩʝʨʜʠʡ: 

ʢʣʠʥʠʢʦ-ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ 

 

ʌʠʙʨʠʣʣʷʮʠʷ ʧʨʝʜʩʝʨʜʠʡ (ʌʇ) ï ʩʫʧʨʘʚʝʥʪʨʠʢʫʣʷʨʥʘʷ ʪʘʭʠʢʘʨʜʠʷ, 

ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʭʘʦʪʠʯʥʳʤ ʠ ʥʝʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʤ ʩʦʢʨʘʱʝʥʠʝʤ 

ʧʨʝʜʩʝʨʜʠʡ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʫʭʫʜʰʝʥʠʝʤ ʠʭ ʤʝʭʘʥʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ. 

ʕʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʬʠʯʝʩʢʠ ʌʇ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʨʠʪʤʠʯʥʳʤʠ ʚʦʣʥʘʤʠ çfè  

ʠ ʥʝʨʝʛʫʣʷʨʥʳʤʠ ʞʝʣʫʜʦʯʢʦʚʳʤʠ ʦʪʚʝʪʘʤʠ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʦ 

ʩʢʣʦʥʥʦʩʪʴʶ ʢ ʪʘʭʠʩʠʩʪʦʣʠʠ.  

ʉʘʤʦʝ ʨʘʥʥʝʝ ʦʧʠʩʘʥʠʝ ʌʇ ʙʳʣʦ ʩʜʝʣʘʥʦ ʚ ʜʨʝʚʥʝʤ ʂʠʪʘʝ, ʚʦ ʚʪʦʨʦʤ 

ʪʷʩʷʯʝʣʝʪʠʠ ʜʦ ʥʘʰʝʡ ʵʨʳ, ʣʝʛʝʥʜʘʨʥʳʤ ʠʤʧʝʨʘʪʦʨʦʤ-ʚʨʘʯʝʚʘʪʝʣʝʤ ʍʫʘʥ ʊʠ 

ʅʝʡ ʎʠʥ ʉʫ ɺʳʥʴ [68]. ɺ ɽʚʨʦʧʝ ʌʇ ʫ ʞʠʚʦʪʥʳʭ ʧʝʨʚʳʤ ʦʧʠʩʘʣ William 

Harvey ʚ 1628 ʛʦʜʫ [68]. ɺ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʩʦʦʙʱʝʥʠʝ ʦ ʥʝʨʝʛʫʣʷʨʥʦʤ 

ʩʝʨʜʝʯʥʦʤ ʨʠʪʤʝ ʫ ʧʘʮʠʝʥʪʘ ʩ ʤʠʪʨʘʣʴʥʳʤ ʩʪʝʥʦʟʦʤ ʙʳʣʦ ʩʜʝʣʘʥʦ 

ʠʨʣʘʥʜʩʢʠʤ ʚʨʘʯʦʤ R. Adams ʚ 1827 ʛʦʜʫ [68]. ɺ 1909 ʛʦʜʫ T.Lewis [67] 

ʨʝʛʠʩʪʨʠʨʫʝʪ ʬʠʙʨʠʣʣʷʮʠʶ ʧʨʝʜʩʝʨʜʠʡ ʧʦʩʨʝʜʩʪʚʦʤ   ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʬʘ. 

ɺ ɻʪʦʤ ʞʝ ʛʦʜʫ ʉ. Rothberger ʠ ʅ. Winterberger [68] ʧʨʝʜʣʦʞʠʣʠ ʪʝʨʤʠʥ 

çʚʝʯʥʘʷ ʘʨʠʪʤʠʷè ʠ çʬʠʙʨʠʣʣʷʮʠʷ ʧʨʝʜʩʝʨʜʠʡè. ɺ 1913 ʛʦʜʫ A. Cossage ʠ L. 

Braxton Hies [68] ʚʧʝʨʚʳʝ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʣʠ ʌʇ ʥʘ ʧʘʨʦʢʩʠʟʤʘʣʴʥʫʶ ʠ 

ʧʦʩʪʦʷʥʥʫʶ ʬʦʨʤʳ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʨʠʤʝʥʷʣʠʩʴ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʌʇ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ çʠʟʦʣʠʨʦʚʘʥʥʘʷ ʬʠʙʨʠʣʣʷʮʠʷ 

ʧʨʝʜʩʝʨʜʠʡè, ʧʨʝʜʣʦʞʝʥʥʘʷ W.Evans ʠ P.Swann [68] ʚ 1954 ʛʦʜʫ. ɼʘʥʥʳʡ ʚʠʜ 

ʌʇ ʨʘʩʮʝʥʠʚʘʣʩʷ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʫ ʧʘʮʠʝʥʪʦʚ, ʥʝ 

ʠʤʝʶʱʠʭ ʢʘʢʠʭ-ʣʠʙʦ ʟʘʙʦʣʝʚʘʥʠʡ ʩʝʨʜʮʘ. ɼʦʣʛʠʝ ʛʦʜʳ ʚ ʨʫʩʩʢʦʷʟʳʯʥʦʡ 

ʣʠʪʝʨʘʪʫʨʝ ʫʧʦʪʨʝʙʣʷʣʩʷ ʪʝʨʤʠʥ çʤʝʨʮʘʪʝʣʴʥʘʷ ʘʨʠʪʤʠʷè, ʦʙʲʝʜʠʥʷʶʱʠʡ 

ʚʩʝ ʩʫʧʨʘʚʝʥʪʨʠʢʫʣʷʨʥʳʝ ʤʠʢʨʦ ʨʝ-ʝʥʪʨʠ ʪʘʭʠʢʘʨʜʠʠ (ʬʠʙʨʠʣʣʷʮʠʷ 

ʧʨʝʜʩʝʨʜʠʡ, ʪʨʝʧʝʪʘʥʠʝ ʧʨʝʜʩʝʨʜʠʡ, ʘʪʠʧʠʯʥʦʝ ʪʨʝʧʝʪʘʥʠʝ ʧʨʝʜʩʝʨʜʠʡ). ɺ 
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ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʙʱʝʧʨʠʥʷʪʘ ʩʣʝʜʫʶʱʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠ ̫ʩ ʫʯʝʪʦʤ ʪʝʯʝʥʠʷ ʠ 

ʜʣʠʪʝʣʴʥʦʩʪʠ ʘʨʠʪʤʠʠ. 

ɺʧʝʨʚʳʝ ʚʳʷʚʣʝʥʥʘʷ ʌʇ ï ʥʘʨʫʰʝʥʠʝ ʨʠʪʤʘ ʨʘʥʝʝ ʥʝ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʣʦʩʴ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʨʠʩʪʫʧʘ ʠʣʠ ʥʘʣʠʯʠʷ 

ʠ ʚʳʨʘʞʝʥʥʦʩʪʠ ʩʠʤʧʪʦʤʦʚ.  

ʇʘʨʦʢʩʠʟʤʘʣʴʥʘʷ ʬʦʨʤʘ ʌʇ ï ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʢʫʧʠʨʫʶʱʘʷʩʷ, ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʚ ʪʝʯʝʥʠʝ 48 ʯʘʩʦʚ. ʅʝʢʦʪʦʨʳʝ ʧʘʨʦʢʩʠʟʤʳ ʤʦʛʫʪ 

ʧʨʦʜʦʣʞʘʪʴʩʷ ʜʦ 7 ʩʫʪʦʢ. ʕʧʠʟʦʜʳ ʌʇ, ʢʫʧʠʨʦʚʘʥʥʳʝ ʢʘʨʜʠʦʚʝʨʩʠʝʡ ʚ 

ʪʝʯʝʥʠʝ 7 ʜʥʝʡ, ʩʯʠʪʘʶʪʩʷ ʧʘʨʦʢʩʠʟʤʘʣʴʥʳʤʠ.  

ʇʝʨʩʠʩʪʠʨʫʶʱʘʷ ʬʦʨʤʘ ʌʇ ï ʧʨʦʜʦʣʞʘʝʪʩʷ ʙʦʣʝʝ 7 ʜʥʝʡ, ʚʢʣʶʯʘʷ 

ʵʧʠʟʦʜʳ, ʢʫʧʠʨʦʚʘʥʥʳʝ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʡ ʠʣʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʢʘʨʜʠʦʚʝʨʩʠʝʡ 

ʧʦʟʜʥʝʝ 7 ʜʥʝʡ ʦʪ ʥʘʯʘʣʘ.  

ɼʣʠʪʝʣʴʥʦ-ʧʝʨʩʠʩʪʠʨʫʶʱʘʷ ʬʦʨʤʘ ʌʇ ï ʧʨʦʜʦʣʞʘʝʪʩʷ ʙʦʣʝʝ 1 ʛʦʜʘ, 

ʥʦ ʧʨʝʜʧʦʯʪʝʥʠʝ ʦʪʜʘʝʪʩʷ ʩʪʨʘʪʝʛʠʠ ʢʦʥʪʨʦʣʷ ʨʠʪʤʘ ʩʝʨʜʮʘ.  

ʇʦʩʪʦʷʥʥʘʷ ʬʦʨʤʘ ʌʇ ï ʧʨʠ ʢʦʪʦʨʦʡ ʧʘʮʠʝʥʪ ʠ ʚʨʘʯ ʩʯʠʪʘʶʪ 

ʚʦʟʤʦʞʥʳʤ ʩʦʭʨʘʥʝʥʠʝ ʘʨʠʪʤʠʠ. ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ ï ʚʤʝʰʘʪʝʣʴʩʪʚʘ, 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʢʦʥʪʨʦʣʴ ʨʠʪʤʘ, ʥʝ ʧʨʝʜʧʨʠʥʠʤʘʶʪʩʷ. ɽʩʣʠ 

ʚʦʟʦʙʥʦʚʣʷʶʪʩʷ ʧʦʧʳʪʢʠ ʫʜʝʨʞʘʥʠʷ ʩʠʥʫʩʦʚʦʛʦ ʨʠʪʤʘ, ʘʨʠʪʤʠʷ ʜʦʣʞʥʘ 

ʙʳʪʴ ʟʘʥʦʚʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʘ ʢʘʢ ʜʣʠʪʝʣʴʥʦ-ʧʝʨʩʠʩʪʠʨʫʶʱʘʷ ʬʦʨʤʘ. 

ʌʦʨʤʳ ʌʇ ʤʦʛʫʪ ʠʟʤʝʥʷʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʣʝʯʝʥʠʷ ʠ/ʠʣʠ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʦʩʥʦʚʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. ʊʘʢʞʝ ʤʦʞʝʪ ʠʟʤʝʥʷʪʩɹʷ ʠ ʩʪʝʧʝʥʴ 

ʚʳʨʘʞʝʥʥʦʩʪʠ ʢʣʠʥʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʦʚ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʭ ʌʇ, ʜʣʷ ʦʮʝʥʢʠ 

ʢʦʪʦʨʳʭ ɽʚʨʦʧʝʡʩʢʦʡ ʘʩʩʦʮʠʘʮʠʝʡ ʥʘʨʫʰʝʥʠʷ ʨʠʪʤʘ (EHRA) ʚ 2010 ʛʦʜʫ 

ʨʘʟʨʘʙʦʪʘʥʘ ʰʢʘʣʘ EHRA-score (ʪʘʙʣ. 1.1.1). 

ɺ 2014 ʛʦʜʫ ʛʨʫʧʧʘ ʫʯʝʥʳʭ ʚʦ ʛʣʘʚʝ ʩ ʜʦʢʪʦʨʦʤ Gareth J. Wynn [38], 

ʧʨʝʜʣʦʞʠʣʘ ʥʝʩʢʦʣʴʢʦ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʫʶ ʰʢʘʣʫ: ʧʨʦʠʟʦʰʣʦ ʨʘʟʜʝʣʝʥʠʝ 2 

ʢʣʘʩʩʘ ʩʠʤʧʪʦʤʦʚ ʥʘ ʣʝʛʢʫʶ (IIɸ) ʠ ʫʤʝʨʝʥʥʫʶ (IIɹ) ʩʪʝʧʝʥʴ ʪʷʞʝʩʪʠ (ʪʘʙʣ. 

1.1.2).  

javascript:;


12 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʘʮʠʝʥʪʳ, ʠʤʝʶʱʠʝ ʚʳʨʘʞʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʢʘʯʝʩʪʚʘ 

ʞʠʟʥʠ ʚ ʩʚʷʟʠ ʩ ʌʇ (II  ɹ ʢʣʘʩʩ), ʠʤʝʶʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʨʠ 

ʚʳʙʦʨʝ ʩʪʨʘʪʝʛʠʠ ʢʦʥʪʨʦʣʷ ʨʠʪʤʘ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʣʝʯʝʥʠʷ. 

ʊʘʙʣʠʮʘ 1.1.1 

ʐʢʘʣʘ ʦʮʝʥʢʠ ʪʷʞʝʩʪʠ ʩʠʤʧʪʦʤʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʬʠʙʨʠʣʣʷʮʠʝʡ ʧʨʝʜʩʝʨʜʠʡ 

ʂʣʘʩʩ 

EHRA 
ʇʨʦʷʚʣʝʥʠʷ 

EHRA I ʉʠʤʧʪʦʤʦʚ ʥʝʪ 

EHRA II "ʃʝʛʢʠʝ ʩʠʤʧʪʦʤʳ", ʧʦʚʩʝʜʥʝʚʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʝ ʥʘʨʫʰʝʥʘ 

EHRA III  "ʊʷʞʝʣʳʝ ʩʠʤʧʪʦʤʳ", ʥʘʨʫʰʘʝʪʩʷ ʧʦʚʩʝʜʥʝʚʥʘʷ ʘʢʪʠʚʥʦʩʪʴ 

EHRA IV 
"ʉʠʤʧʪʦʤʳ ʦʪʢʣʶʯʝʥʠʷ", ʥʦʨʤʘʣʴʥʘʷ ʧʦʚʩʝʜʥʝʚʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʥʝʚʦʟʤʦʞʥʘ 

 

           ʊʘʙʣʠʮʘ 1.1.2 

ʄʦʜʠʬʠʮʠʨʦʚʘʥʥʘʷ ʰʢʘʣʘ ʦʮʝʥʢʠ ʪʷʞʝʩʪʠ ʩʠʤʧʪʦʤʦʚ,  

ʩʚʷʟʘʥʥʳʭ ʩ ʬʠʙʨʠʣʣʷʮʠʝʡ ʧʨʝʜʩʝʨʜʠʡ 

ʂʣʘʩʩ 

EHRA 
ʇʨʦʷʚʣʝʥʠʷ ʆʧʠʩʘʥʠʝ 

I ʆʪʩʫʪʩʪʚʫʶʪ ʌʇ ʥʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʠʤʧʪʦʤʘʤʠ 

IIɸ ʉʣʘʙʳʝ 

ʅʦʨʤʘʣʴʥʘʷ ʧʦʚʩʝʜʥʝʚʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʥʝ 

ʥʘʨʫʰʝʥʘ ʥʘ ʬʦʥʝ ʩʠʤʧʪʦʤʦʚ, ʩʚʷʟʘʥʥʳʭ 

ʩ ʌʇ 

II  ɹ ʋʤʝʨʝʥʥʳʝ 

ʅʦʨʤʘʣʴʥʘʷ ʧʦʚʩʝʜʥʝʚʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʥʝ 

ʥʘʨʫʰʝʥʘ ʥʘ ʬʦʥʝ ʩʠʤʧʪʦʤʦʚ, ʩʚʷʟʘʥʥʳʭ 

ʩ ʌʇ, ʥʦ ʧʘʮʠʝʥʪ ʦʱʫʱʘʝʪ ʧʨʦʷʚʣʝʥʠʷ 

ʘʨʠʪʤʠʠ 

III  ʊʷʞʝʣʳʝ 

ʅʦʨʤʘʣʴʥʘʷ ʧʦʚʩʝʜʥʝʚʥʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʥʘʨʫʰʝʥʘ ʥʘ ʬʦʥʝ ʩʠʤʧʪʦʤʦʚ, ʩʚʷʟʘʥʥʳʭ 

ʩ ʌʇ 

IV  ʀʥʚʘʣʠʜʠʟʠʨʫʶʱʠʝ 
ʅʦʨʤʘʣʴʥʘʷ ʧʦʚʩʝʜʥʝʚʥʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʥʝʚʦʟʤʦʞʥʘ 

 

ʉʣʝʜʫʝʪ ʧʨʠʥʠʤʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʵʪʠʦʣʦʛʠʶ ʨʘʟʚʠʪʠʷ ʌʇ. ɺ ʩʣʫʯʘʝ 

ʧʦʨʘʞʝʥʠʷ ʢʣʘʧʘʥʥʦʛʦ ʘʧʧʘʨʘʪʘ (ʩʪʝʥʦʟ, ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʚ ʦʩʦʙʝʥʥʦʩʪʠ 

ʤʠʪʨʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ) ʩʝʨʜʮʘ ʠ/ʠʣʠ ʧʝʨʝʥʝʩʝʥʥʳʭ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʳʭ 
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ʦʧʝʨʘʪʠʚʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚ ʥʘ ʢʣʘʧʘʥʘʭ ʩʝʨʜʮʘ (ʧʨʦʪʝʟʠʨʦʚʘʥʠʝ, ʧʣʘʩʪʠʢʘ), 

ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʌʇ ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʪʝʨʤʠʥ çʢʣʘʧʘʥʥʘʷè ʬʠʙʨʠʣʣʷʮʠʷ 

ʧʨʝʜʩʝʨʜʠʡè, ʚ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʝʨʤʠʥ çʥʝʢʣʘʧʘʥʥʘʷè 

ʬʠʙʨʠʣʣʷʮʠʷ ʧʨʝʜʩʝʨʜʠʡ. 

 

1.2 ʕʧʠʜʝʤʠʦʣʦʛʠʷ ʠ ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ 

ʬʠʙʨʠʣʣʷʮʠʠ ʧʨʝʜʩʝʨʜʠʡ 

 

ʌʠʙʨʠʣʣʷʮʠʷ ʧʨʝʜʩʝʨʜʠʡ ʚ ʦʙʱʝʡ ʧʦʧʫʣʷʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 1-2%. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʌʇ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʚʦʟʨʘʩʪʦʤ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʌʇ 

ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʦʪ 0,5% ʚ ʚʦʟʨʘʩʪʝ 40-50 ʣʝʪ ʜʦ 5-15% ʚ ʚʦʟʨʘʩʪʝ 80 ʣʝʪ 

[13,57]. ɺ ɽʚʨʦʧʝ ʌʇ ʩʪʨʘʜʘʶʪ ʙʦʣʝʝ 6 ʤʣʥ. ʯʝʣʦʚʝʢ ʠ ʥʘ ʬʦʥʝ ʧʦʩʪʘʨʝʥʠʷ 

ʥʘʩʝʣʝʥʠʷ ʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʚ ʙʣʠʞʘʡʰʠʝ 50 ʣʝʪ, ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ, 

ʫʜʚʦʠʪʩʷ [9,96,97]. ʌʇ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩʦ ʟʥʘʯʠʤʳʤʠ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʟʘʪʨʘʪʘʤʠ [91]. ʊʘʢ, ʧʨʷʤʳʝ ʟʘʪʨʘʪʳ ʥʘ ʣʝʯʝʥʠʝ ʌʇ 

ʩʦʩʪʘʚʣʷʶʪ ʧʨʠʤʝʨʥʦ 1% ʦʪ ʦʙʱʠʭ ʨʘʩʭʦʜʦʚ ʥʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ʚ 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ [98]. ɺ ʉʐɸ ʚ 2008 ʛ. ʨʘʩʭʦʜʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʣʝʯʝʥʠʝʤ 

ʦʩʣʦʞʥʝʥʠʡ ʌʇ (ʠʥʩʫʣʴʪ), ʩʦʩʪʘʚʠʣʠ 26,0 ʤʣʨʜ. ʜʦʣʣʘʨʦʚ [56]. ɺ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʥʝʪ ʪʦʯʥʳʭ ʮʠʬʨ, ʩʢʦʣʴʢʦ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʟʘʪʨʘʯʠʚʘʝʪʩʷ ʥʘ 

ʢʫʧʠʨʦʚʘʥʠʝ ʧʘʨʦʢʩʠʟʤʦʚ ʌʇ ʠ ʣʝʯʝʥʠʝ ʧʦʩʣʝʜʩʪʚʠʡ ʦʩʣʦʞʥʝʥʠʡ, 

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ʌʇ. ɺ ʦʜʥʦʡ ʠʟ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʨʘʙʦʪ 

ʧʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ ʟʘ 2010 ʛʦʜ ʧʦ ʘʥʘʣʠʟʫ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʪʨʘʪ ʥʘ ʧʨʠʤʝʨʝ 

ʄʋɿ çʉʪʘʥʮʠʷ ʩʢʦʨʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠè ʛ. ʆʤʩʢʘ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 

ʚʩʝ ʚʳʟʦʚʘ ʙʨʠʛʘʜʳ ʉʇ ʢ ʧʘʮʠʝʥʪʘʤ ʩ ʧʘʨʦʢʩʠʟʤʘʤʠ ʌʇ, ʚʩʝʛʦ ʙʳʣʦ 7149 

ʚʳʟʦʚʦʚ; ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʩʦʩʪʘʚʠʣʦ 1,5 ʯʘʩʘ ʥʘ ʦʜʠʥ ʚʳʟʦʚ, 

ʩʪʦʠʤʦʩʪʴ 1 ʯʘʩʘ ʨʘʙʦʪʳ ʙʨʠʛʘʜʳ ʉʇ ʥʘ 2010 ʛʦʜ ʩʦʩʪʘʚʣʷʣʦ 623 ʨʫʙʣʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʪʨʘʪʳ ʪʦʣʴʢʦ ʥʘ ʧʘʨʦʢʩʠʟʤʳ ʌʇ ʚ ʦʜʥʦʤ ʛʦʨʦʜʝ- 

ʤʠʣʣʠʦʥʝʨʝ ʩʦʩʪʘʚʠʣʠ ʧʦʨʷʜʢʘ 6680740 ʨʫʙʣʝʡ (ʜʘʥʥʳʝ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 

2010 ʛʦʜ) [6]. 
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ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤʠ ʧʨʝʜʠʢʪʦʨʘʤʠ ʌʇ 

ʙʳʣʠ ʚʦʟʨʘʩʪ ʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ ʤʫʞʩʢʦʤʫ ʧʦʣʫ [14]. ɺʦ ʌʨʘʤʠʥʛʝʤʩʢʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʝʟʘʚʠʩʠʤʳʤʠ ʧʨʝʜʠʢʪʦʨʘʤʠ ʌʇ ʙʳʣʠ ɸɻ ʠ ʉɼ, ʕʂɻ 

ʧʨʠʟʥʘʢʠ ɻʃɾ [23]. ɸɻ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʟʘʙʦʣʝʚʘʥʠʝʤ, 

ʧʨʝʜʨʘʩʧʦʣʘʛʘʶʱʠʤ ʢ ʧʦʷʚʣʝʥʠʶ ʌʇ [50], ʥʦ ʠ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ 

ʪʘʢʠʭ ʝʝ ʦʩʣʦʞʥʝʥʠʡ, ʢʘʢ ʠʥʩʫʣʴʪ ʠ ʩʠʩʪʝʤʥʳʝ ʪʨʦʤʙʦʵʤʙʦʣʠʠ. ʊʘʢ, ʫ 

ʞʝʥʱʠʥ ʩ ɸɻ ʨʠʩʢ ʌʇ ʫʚʝʣʠʯʠʚʘʣʩʷ ʥʘ 70%, ʫ ʤʫʞʯʠʥ ʥʘ 80%. ʉɼ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʨʘʞʝʥʠʶ ʤʠʦʢʘʨʜʘ ʠ ʨʘʟʚʠʪʠ ʁ ʌʇ ʚ ʜʚʘ ʨʘʟʘ. ʀʟ 

ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʢʘʨʜʠʘʣʴʥʦʡ ʧʘʪʦʣʦʛʠʠ, ʧʨʝʜʰʝʩʪʚʫʶʱʝʡ ʨʘʟʚʠʪʠʶ ʌʇ, ʪʘʢ 

ʞʝ ʦʪʤʝʯʘʶʪʩʷ ʭʨʦʥʠʯʝʩʢʘʷ ʩʝʨʜʝʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʠ ʠʥʬʘʨʢʪ ʤʠʦʢʘʨʜʘ 

[14]. 

ʉʝʨʜʝʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʩʣʝʜʩʪʚʠʝʤ ʌʇ (ʥʘʧʨʠʤʝʨ, 

ʪʘʭʠʘʨʠʪʤʠʯʝʩʢʘʷ ʢʘʨʜʠʦʤʠʦʧʘʪʠʷ ʠʣʠ ʜʝʢʦʤʧʝʥʩʘʮʠʷ ʩʝʨʜʝʯʥʦʡ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʧʨʠ ʧʘʨʦʢʩʠʟʤʝ ʌʇ), ʪʘʢ ʠ ʧʨʠʯʠʥʦʡ ʨʘʟʚʠʪʠʷ ʘʨʠʪʤʠʠ (ʠʟ-

ʟʘ ʫʚʝʣʠʯʝʥʠʷ ʜʘʚʣʝʥʠʷ ʚ ʧʨʝʜʩʝʨʜʠʷʭ ʠ ʧʝʨʝʛʨʫʟʢʠ ʦʙʲʝʤʦʤ, ʚʪʦʨʠʯʥʦʡ 

ʜʠʩʬʫʥʢʮʠʠ ʢʣʘʧʘʥʦʚ ʩʝʨʜʮʘ ʠ ʭʨʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʘʮʠʠ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʳʭ 

ʩʠʩʪʝʤ) [14]. 

ʇʦʤʠʤʦ ʨʠʩʢʦʚ ʨʘʟʚʠʪʠʷ ʪʨʦʤʙʦʵʤʙʦʣʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ, ʌʇ 

ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩʦ ʟʥʘʯʠʤʳʤʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʟʘʪʨʘʪʘʤʠ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʠ ʯʝʣʦʚʝʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʫʧʦʤʷʥʫʪʳʭ ʚʳʰʝ [39]. ʉ ʚʚʝʜʝʥʠʝʤ 

ʘʢʪʠʚʥʦʡ ʪʘʢʪʠʢʠ ʠʥʪʝʨʚʝʥʮʠʦʥʥʦʛʦ ʣʝʯʝʥʠʷ ʧʨʠ ʦʩʪʨʳʭ ʢʦʨʦʥʘʨʥʳʭ 

ʩʠʥʜʨʦʤʘʭ, ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʣʠʩʴ ʦʩʣʦʞʥʝʥʠʷ ʠʥʬʘʨʢʪʘ ʤʠʦʢʘʨʜʘ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʌʇ [14]. 

ʉʨʝʜʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʨʘʟʚʠʪʠʶ ʌʇ, 

ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ: ʧʦʨʘʞʝʥʠʝ ʢʣʘʧʘʥʥʦʛʦ ʘʧʧʘʨʘʪʘ ʩʝʨʜʮʘ, ʀɹʉ, 

ʜʠʩʬʫʥʢʮʠʷ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ, ʭʨʦʥʠʯʝʩʢʘʷ ʦʙʩʪʨʫʢʪʠʚʥʘʷ ʙʦʣʝʟʥʴ 

ʣʝʛʢʠʭ, ʭʨʦʥʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ, ʉʆɸʉ ʠ ʧʝʨʚʠʯʥʳʝ ʢʘʨʜʠʦʤʠʦʧʘʪʠʠ 

[49]. 
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ʇʦʨʘʞʝʥʠʝ ʢʣʘʧʘʥʦʚ ʩʝʨʜʮʘ ʥʘʙʣʶʜʘʝʪʩʷ ʫ 30% ʙʦʣʴʥʳʭ ʩ ʌʇ [90]. 

ʌʠʙʨʠʣʣʷʮʠʷ ʧʨʝʜʩʝʨʜʠʡ, ʩʚʷʟʘʥʥʘʷ ʩ ʨʘʩʪʷʞʝʥʠʝʤ ʣʝʚʦʛʦ ʧʨʝʜʩʝʨʜʠʷ (ʃʇ), 

ʷʚʣʷʝʪʩʷ ʨʘʥʥʠʤ ʧʨʦʷʚʣʝʥʠʝʤ ʤʠʪʨʘʣʴʥʦʛʦ ʧʦʨʦʢʘ (ʩʪʝʥʦʟʘ ʠ/ʠʣʠ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ). ʂʨʦʤʝ ʪʦʛʦ, ʌʇ ʨʘʟʚʠʚʘʝʪʩʷ ʥʘ ʧʦʟʜʥʠʭ ʩʪʘʜʠʷʭ ʧʦʨʦʢʦʚ 

ʘʦʨʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ [60]. 

ʀʰʝʤʠʯʝʩʢʦʡ ʙʦʣʝʟʥʴʶ ʩʝʨʜʮʘ ʩʪʨʘʜʘʶʪ ʦʪ 20% ʜʦ 30 ʙʦʣʴʥʳʭ ʩ ʌʇ 

[75,90]. ʇʨʠ ʵʪʦʤ ʦʩʪʘʝʪʩʷ ʥʝʷʩʥʳʤ, ʧʨʝʜʨʘʩʧʦʣʘʛʘʝʪ ʣʠ ʥʝʦʩʣʦʞʥʝʥʥʘʷ 

ʠʰʝʤʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ ʩʝʨʜʮʘ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʌʇ (ʟʘ ʩʯʝʪ ʠʰʝʤʠʠ 

ʧʨʝʜʩʝʨʜʠʡ) ʠ ʢʘʢ ʌʇ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʢʦʨʦʥʘʨʥʦʡ ʧʝʨʬʫʟʠʝʡ [74]. 

ʅʘʨʫʰʝʥʠʝ ʬʫʥʢʮʠʠ ʑɾ ʤʦʞʝʪ ʙʳʪʴ ʝʜʠʥʩʪʚʝʥʥʦʡ ʧʨʠʯʠʥʦʡ ʌʇ ʠ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʝʝ ʦʩʣʦʞʥʝʥʠʡ. ɺ ʧʦʩʣʝʜʥʠʭ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʛʠʧʝʨʪʠʨʝʦʟ ʠʣʠ ʛʠʧʦʪʠʨʝʦʟ ʫ ʙʦʣʴʥʳʭ ʩ ʌʇ ʜʠʘʛʥʦʩʪʠʨʦʚʘʣʠ 

ʜʦʩʪʘʪʦʯʥʦ ʨʝʜʢʦ [26,27], ʦʜʥʘʢʦ ʩʫʙʢʣʠʥʠʯʝʩʢʘʷ ʜʠʩʬʫʥʢʮʠʷ ʱʠʪʦʚʠʜʥʦʡ 

ʞʝʣʝʟʳ ʪʘʢʞʝ ʤʦʞʝʪ ʚʥʦʩʠʪʴ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʘʨʠʪʤʠʠ.  

ʍʆɹʃ ʚʩʪʨʝʯʘʝʪʩʷ ʫ 10ï15% ʙʦʣʴʥʳʭ ʩ ʌʇ ʠ ʩʢʦʨʝʝ ʷʚʣʷʝʪʩʷ ʤʘʨʢʝʨʦʤ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʛʦ ʨʠʩʢʘ ʚ ʮʝʣʦʤ, ʯʝʤ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ, 

ʧʨʝʜʨʘʩʧʦʣʘʛʘʶʱʠʤ ʢ ʌʇ. ʆʜʥʘʢʦ ʥʝ ʥʫʞʥʦ ʟʘʙʳʚʘʪʴ ʦ ʪʦʤ, ʯʪʦ ʙʦʣʴʰʘʷ 

ʯʘʩʪʴ ʧʘʮʠʝʥʪʦʚ ʩ ʍʆɹʃ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʧʨʠʥʠʤʘʶʪ ɓ2-ʘʛʦʥʠʩʪʳ, ʯʪʦ 

ʤʦʞʝʪ ʫʩʫʛʫʙʣʷʪʴ ʠ/ʠʣʠ ʧʨʦʚʦʮʠʨʦʚʘʪʴ ʌʇ. 

ʅʘʣʠʯʠʝ ʉʆɸʉ, ʦʩʦʙʝʥʥʦ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʦʥʠʝʡ, 

ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ ʠ ʩʪʨʫʢʪʫʨʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ ʩʝʨʜʮʘ, ʤʦʞʝʪ ʙʳʪʴ 

ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ ʌʇ, ʧʦʩʢʦʣʴʢʫ ʘʧʥʦʵ ʚʳʟʳʚʘʝʪ ʫʚʝʣʠʯʝʥʠʝ 

ʜʘʚʣʝʥʠʷ ʚ ʧʨʝʜʩʝʨʜʠʷʭ, ʠʭ ʨʘʟʤʝʨʘ ʠʣʠ ʠʟʤʝʥʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʚʝʛʝʪʘʪʠʚʥʦʡ 

ʩʠʩʪʝʤʳ.  

ʍɹʇ ʦʪʤʝʯʘʝʪʩʷ ʫ 10ï15% ʙʦʣʴʥʳʭ ʩ ʌʇ. ʇʦʯʝʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ 

ʤʦʞʝʪ ʧʦʚʳʩʠʪʴ ʨʠʩʢ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʦʩʣʦʞʥʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʌʇ, 

ʭʦʪʷ ʜʘʥʥʳʝ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʛʨʘʥʠʯʝʥʳ. 
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ʇʝʨʚʠʯʥʳʝ ʢʘʨʜʠʦʤʠʦʧʘʪʠʠ ʚʩʪʨʝʯʘʶʪʩʷ ʫ 10% ʩ ʌʇ, 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʵʪʦ ʧʘʮʠʝʥʪʳ ʤʦʣʦʜʦʛʦ ʚʦʟʨʘʩʪʘ ʙʝʟ ʩʦʧʫʪʩʪʚʫʶʱʝʡ 

ʧʘʪʦʣʦʛʠʠ ʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ [70,73]. 

ʀʟ ʷʚʥʳʭ ʧʨʠʯʠʥ ʌʇ ʥʝʣʴʟʷ ʠʩʢʣʶʯʠʪʴ ʠ ʠʟʙʳʪʦʯʥʫʶ ʤʘʩʩʫ ʪʝʣʘ, 

ʦʞʠʨʝʥʠʝ ʥʘʙʣʶʜʘʝʪʩʷ ʫ 25% ʙʦʣʴʥʳʭ ʩ ʌʇ [75]. 

 

1.3. ɻʝʥʝʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʨʘʟʚʠʪʠʷ ʬʠʙʨʠʣʣʷʮʠʠ ʧʨʝʜʩʝʨʜʠʡ 

 

ʇʦʤʠʤʦ  ʦʙʱʝʠʟʚʝʩʪʥʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʌʇ, ʚ ʧʦʩʣʝʜʥʝʝ 

ʚʨʝʤʷ ʚʩʝ ʙʦʣʴʰʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʠʟʫʯʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʧʨʠʯʠʥ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʥʘʨʫʰʝʥʠʡ ʨʠʪʤʘ ʩʝʨʜʮʘ. ʌʇ, ʦʩʦʙʝʥʥʦ 

ʧʨʠ ʜʝʙʶʪʝ ʚ ʨʘʥʥʝʤ ʚʦʟʨʘʩʪʝ, ʚʦ ʤʥʦʛʦʤ ʷʚʣʷʝʪʩʷ ʛʝʥʝʪʠʯʝʩʢʠ 

ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʧʘʪʦʣʦʛʠʝʡ, ʧʨʠʯʝʤ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ [35]. ʇʨʠʤʝʨʥʦ ʫ ʪʨʝʪʠ ʧʘʮʠʝʥʪʦʚ ʩ ʌʇ ʚʳʷʚʣʷʶʪʩʷ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʧʦʣʠʤʦʨʬʠʟʤʳ, ʧʨʝʜʨʘʩʧʦʣʘʛʘʶʱʠʝ ʢ 

ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʘʨʠʪʤʠʠ.  

ʆ ʟʥʘʯʠʤʦʡ ʨʦʣʠ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʠ ʚ ʨʘʟʚʠʪʠʠ ʌʇ ʦʜʥʠʤ ʠʟ ʧʝʨʚʳʭ 

ʚʳʩʢʘʟʘʣʠʩʴ H.Gould et al. ʆʥʠ ʧʨʝʜʧʦʣʦʞʠʣʠ ʥʘʩʣʝʜʩʪʚʝʥʥʫʶ ʧʨʠʨʦʜʫ ʌʇ ʚ 

ʥʝʩʢʦʣʴʢʠʭ ʧʦʢʦʣʝʥʠʷʭ ʦʜʥʦʡ ʩʝʤʴʠ, ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʢʦʪʦʨʦʡ ʧʨʦʜʦʣʞʘʣʦʩʴ 

ʥʘ ʧʨʦʪʷʞʝʥʠʠ 36 ʣʝʪ [41]. 

ʇʦ ʜʘʥʥʳʤ ʌʨʘʤʠʥʛʝʤʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʌʇ ʫ ʨʦʜʠʪʝʣʝʡ 

ʫʚʝʣʠʯʠʚʘʝʪ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʌʇ ʜʣʷ ʙʫʜʫʱʠʭ ʧʦʢʦʣʝʥʠʡ. ʂ ʥʘʩʪʦʷʱʝʤʫ 

ʚʨʝʤʝʥʠ ʦʧʠʩʘʥʦ ʥʝ ʤʝʥʝʝ 7 ʤʫʪʘʮʠʡ ʚ 4 ʛʝʥʘʭ [63]. ʅʘʠʙʦʣʝʝ ʚʘʞʥʳʝ 

ʫʯʘʩʪʢʠ ʣʦʢʘʣʠʟʦʚʘʥʳ ʚʙʣʠʟʠ ʛʝʥʘ, ʢʦʜʠʨʫʶʱʝʛʦ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʡ ʬʘʢʪʦʨ 

ʧʘʨʥʦʛʦ ʛʦʤʝʦʜʦʤʝʥʘ 2 ʥʘ ʭʨʦʤʦʩʦʤʝ 4q25 ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʙʦʣʴʥʳʭ 

ʩ ʩʝʤʝʡʥʦʡ ʬʦʨʤʦʡ ʌʇ. ʍʘʨʘʢʪʝʨ ʥʘʩʣʝʜʦʚʘʥʠʷ ʘʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʳʡ, 

ʟʘʙʦʣʝʚʘʶʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʞʝʥʱʠʥʳ ʤʦʣʦʜʦʛʦ ʚʦʟʨʘʩʪʘ [43]. ʇʦʢʘʟʘʥʦ, 

ʯʪʦ ʤʫʪʘʮʠʠ ʜʘʥʥʳʭ ʛʝʥʦʚ ʚʳʟʳʚʘʶʪ ʛʠʧʝʨʬʫʥʢʮʠʶ ʢʘʣʠʝʚʳʭ ʢʘʥʘʣʦʚ, ʯʪʦ 
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ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ ʧʨʦʮʝʩʩʦʚ ʨʝʧʦʣʷʨʠʟʘʮʠʠ, ʫʢʦʨʦʯʝʥʠʶ 

ʨʝʬʨʘʢʪʝʨʥʦʛʦ ʧʝʨʠʦʜʘ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʌʇ [72]. 

ɺ ʙʫʜʫʱʝʤ ʘʢʪʠʚʥʦʝ ʚʥʝʜʨʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʩʢʨʠʥʠʥʛʘ ʚ 

ʧʦʚʩʝʜʥʝʚʥʫʶ ʤʝʜʠʮʠʥʩʢʫʶ ʧʨʘʢʪʠʢʫ, ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʷʶʱʠʤ ʧʨʠ 

ʧʨʦʬʠʣʘʢʪʠʢʝ, ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʚʳʙʦʨʝ ʪʘʢʪʠʢʠ ʣʝʯʝʥʠʷ ʧʘʮʠʝʥʪʦʚ ʩ ʌʇ. 

 

1.4 ʉʠʩʪʝʤʥʳʡ ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʦʪʚʝʪ ʠ ʬʠʙʨʠʣʣʷʮʠʷ ʧʨʝʜʩʝʨʜʠʡ 

 

ʈʦʣʴ ʩʠʩʪʝʤʥʦʛʦ ʚʦʩʧʘʣʝʥʠʷ ʚ ʨʘʟʚʠʪʠʠ ʌʇ ʚʩʝ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ 

ʠʟʫʯʘʝʪʩʷ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʧʘʪʦʬʠʟʠʦʣʦʛʠʷ ʌʇ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʤʝʭʘʥʠʟʤ. ʇʨʠ ʥʘʙʣʶʜʝʥʠʠ ʟʘ ʧʘʮʠʝʥʪʘʤʠ ʩ 

ʌʇ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʤʘʨʢʝʨʦʚ, ʪʘʢʠʭ ʢʘʢ 

ʉ-ʨʝʘʢʪʠʚʥʳʡ ʙʝʣʦʢ (ʉʈɹ), ʬʘʢʪʦʨ ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʠ, ʠʥʪʝʨʣʝʡʢʠʥʦʚ ʠ 

ʮʠʪʦʢʠʥʦʚ [87]. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʉʈɹ ʠʛʨʘʝʪ ʘʢʪʠʚʥʫʶ ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʫʶ 

ʨʦʣʴ, ʚ 2005 ʛʦʜʫ ʙʳʣ ʚʳʷʚʣʝʥ ʧʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ ʉʈɹ ʩʨʝʜʠ ʧʘʮʠʝʥʪʦʚ ʩ 

ʌʇ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʘʮʠʝʥʪʘʤʠ ʩ ʩʠʥʫʩʦʚʳʤ ʨʠʪʤʦʤ, ʧʨʠʯʝʤ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʧʝʨʩʠʩʪʠʨʫʶʱʝʡ ʌʇ ʉʈɹ ʙʳʣ ʚʳʰʝ, ʯʝʤ ʧʨʠ ʧʘʨʦʢʩʠʟʤʘʣʴʥʳʭ ʬʦʨʤʘʭ [18]. 

 C-ʨʝʘʢʪʠʚʥʳʡ ʙʝʣʦʢ ʫʚʝʣʠʯʠʚʘʝʪ ʵʢʩʧʨʝʩʩʠʶ ʨʝʮʝʧʪʦʨʦʚ ʢ ʢʦʥʝʯʥʳʤ 

ʧʨʦʜʫʢʪʘʤ ʛʣʠʢʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʚʝʣʠʯʝʥʠʶ ʞʝʩʪʢʦʩʪʠ 

ʘʨʪʝʨʠʡ ʠ ʞʝʣʫʜʦʯʢʦʚ [30]. ɺ ʥʝʢʦʪʦʨʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʪʘʢʞʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʫʨʦʚʝʥʴ ʉʈɹ ʭʦʨʦʰʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʦʙʲʝʤʦʤ ʃʇ [86]. ʀʃ-6, ʢʦʪʦʨʳʡ 

ʧʨʦʜʫʮʠʨʫʝʪʩʷ ʚ ʩʝʨʜʮʝ, ʤʦʞʝʪ ʙʳʪʴ ʙʦʣʝʝ ʩʧʝʮʠʬʠʯʥʳʤ ʚ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ,  

ʯʝʤ ʉʈɹ; ʦʙʘ ʵʪʠ ʤʘʨʢʝʨʘ ʜʦʩʪʦʚʝʨʥʦ ʧʦʚʳʰʝʥʳ ʧʨʠ ʌʇ [87] ʠ ʷʚʣʷʶʪʩʷ 

ʥʝʟʘʚʠʩʠʤʳʤʠ ʦʪ ʨʘʟʤʝʨʘ ʣʝʚʦʛʦ ʧʨʝʜʩʝʨʜʠʷ, ʯʪʦ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʨʦʣʴ 

ʚʦʩʧʘʣʝʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʧʨʝʜʩʝʨʜʥʦʛʦ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʷ. 
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1.5.ʈʝʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʝʜʩʝʨʜʠʡ, ʬʠʙʨʦʟ ʠ ʨʦʣʴ ʠʦʥʥʳʭ ʢʘʥʘʣʦʚ 

 

ʉʪʨʫʢʪʫʨʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʩʝʨʜʮʘ, ɸɻ, ʉɼ, ʘ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʩʘʤʘ 

ʌʇ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʤʝʜʣʝʥʥʦʤʫ, ʥʦ ʥʝʧʨʝʨʳʚʥʦʤʫ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʶ 

ʩʪʨʫʢʪʫʨʥʦʛʦ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʠʦʢʘʨʜʘ ʧʨʝʜʩʝʨʜʠʡ. ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʯʝʨʪʦʡ 

ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ ʘʢʪʠʚʘʮʠʷ ʬʠʙʨʦʙʣʘʩʪʦʚ, ʫʩʠʣʝʥʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ ʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʬʠʙʨʦʟʘ [21,78,81]. ɺʣʠʷʥʠʝ 

ʤʠʦʢʘʨʜʠʘʣʴʥʦʛʦ ʬʠʙʨʦʟʘ ʧʨʝʜʩʝʨʜʠʡ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ ʚ ʨʘʙʦʪʘʭ N. 

Marrouche ʠ ʝʛʦ ʢʦʣʣʝʛ [102]. ɼʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʩʪʝʧʝʥʠ ʬʠʙʨʦʟʘ ʦʥʠ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʄʈʊ-ʠʩʩʣʝʜʦʚʘʥʠʝ ʣʝʚʦʛʦ ʧʨʝʜʩʝʨʜʠʷ ʩ ʦʪʩʨʦʯʝʥʥʳʤ 

ʢʦʥʪʨʘʩʪʠʨʦʚʘʥʠʝʤ ʧʨʝʧʘʨʘʪʘʤʠ ʛʘʜʦʣʠʥʠʷ ʠ ʜʘʣʴʥʝʡʰʝʡ ʦʙʨʘʙʦʪʢʦʡ 

ʠʟʦʙʨʘʞʝʥʠʷ ʠ 3-D ʨʝʢʦʥʩʪʨʫʢʮʠʝʡ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʩ ʨʘʟʜʝʣʝʥʠʝʤ ʥʘ 4 ʩʪʝʧʝʥʠ ʬʠʙʨʦʟʘ. ʉʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʣʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʦʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʬʠʙʨʦʟʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʥʦʨʤʘʣʴʥʦʡ ʪʢʘʥʠ ʧʨʝʜʩʝʨʜʠʷ: ʤʝʥʝʝ 5% - Utah I, ʦʪ 5 ʜʦ 20% - Utah II, ʦʪ 20 

ʜʦ 35% - Utah III ʠ ʙʦʣʝʝ 35% - Utah IV. ʈʘʟʚʠʪʠʝ ʬʠʙʨʦʟʥʳʭ ʠʟʤʝʥʝʥʠʡ 

ʤʠʦʢʘʨʜʘ ʧʨʝʜʩʝʨʜʠʡ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʥʘ ʬʦʥʝ ʜʣʠʪʝʣʴʥʦ ʩʫʱʝʩʪʚʫʶʱʝʡ 

ʌʇ, ʢʘʢ ʩʚʦʝʦʙʨʘʟʥʦʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʧʨʝʜʩʝʨʜʠʷ. ʊʘʢ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʦʪʣʦʞʝʥʠʝ ʘʤʠʣʦʠʜʥʳʭ ʬʠʙʨʠʣʣ ʚ 

ʫʰʢʝ ʣʝʚʦʛʦ ʠ ʫʰʢʝ ʧʨʘʚʦʛʦ ʧʨʝʜʩʝʨʜʠʷ ʧʨʷʤʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʜʣʠʪʝʣʴʥʦʩʪʴʶ 

ʘʥʘʤʥʝʟʘ ʘʨʠʪʤʠʠ [7]. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʧʦʩʪʦʷʥʥʦʡ ʬʦʨʤʦʡ ʌʇ ʬʠʙʨʦʟ ʚ ʙʦʣʴʰʝʡ 

ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥ ʚ ʦʙʣʘʩʪʠ ʧʫʯʢʘ ɹʘʭʤʘʥʘ [102], ʥʘ ʫʨʦʚʥʝ ʫʩʪʴʝʚ ʚʝʨʭʥʠʭ 

ʣʝʛʦʯʥʳʭ ʚʝʥ ʠ ʚ ʮʝʥʪʨʝ ʟʘʜʥʝʡ ʩʪʝʥʢʠ ʃʇ [111], ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʘʮʠʝʥʪʘʤʠ ʩ 

ʧʘʨʦʢʩʠʟʤʘʣʴʥʦʡ ʌʇ.  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʢʘʨʜʠʦʚʝʨʩʠʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʘ ʧʨʠ 

ʫʤʝʨʝʥʥʦ ʚʳʨʘʞʝʥʥʦʤ ʬʠʙʨʦʟʝ ʃʇ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ ʧʝʨʩʠʩʪʠʨʫʶʱʝʡ ʬʦʨʤʦʡ ʌʇ, ʧʨʠ ʢʦʪʦʨʦʡ ʬʠʙʨʦʟ ʚ ʃʇ ʙʦʣʝʝ 

ʚʳʨʘʞʝʥ. ɼʘʣʴʥʝʡʰʠʝ ʨʘʙʦʪʳ ʧʦ ʚʠʟʫʘʣʠʟʘʮʠʠ ʬʠʙʨʦʟʘ ʤʠʦʢʘʨʜʘ 
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ʧʨʝʜʩʝʨʜʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʥ ʚʳʷʚʣʷʝʪʩʷ ʠ ʫ ʧʘʮʠʝʥʪʦʚ ʙʝʟ ʌʇ ʚ ʘʥʘʤʥʝʟʝ 

[102]. 

ʋ ʧʘʮʠʝʥʪʦʚ ʩ ʌʇ ʠ ʢʦʤʦʨʙʠʜʥʳʤʠ ʩʦʩʪʦʷʥʠʷʤʠ, ʚʳʷʚʣʷʝʪʩʷ ʞʠʨʦʚʘʷ 

ʠʥʬʠʣʴʪʨʘʮʠʷ ʪʢʘʥʠ ʧʨʝʜʩʝʨʜʠʡ, ʚʦʩʧʘʣʠʪʝʣʴʥʘʷ ʠʥʬʠʣʴʪʨʘʮʠʷ, 

ʛʠʧʝʨʪʨʦʬʠʷ ʢʘʨʜʠʦʤʠʦʮʠʪʦʚ, ʥʝʢʨʦʟ ʠ ʘʤʠʣʦʠʜʦʟ [37,94]. ʉʪʨʫʢʪʫʨʥʦʝ 

ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʜʠʩʩʦʮʠʘʮʠʠ ʢʘʨʜʠʦʤʠʦʮʠʪʦʚ ʠ 

ʣʦʢʘʣʴʥʳʤ ʥʘʨʫʰʝʥʠʷʤ ʧʨʦʚʝʜʝʥʠʷ [19], ʯʪʦ ʚʳʟʳʚʘʝʪ ʧʦʷʚʣʝʥʠʝ 

ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʥʝʙʦʣʴʰʠʭ ʦʯʘʛʦʚ ʮʠʨʢʫʣʷʮʠʠ, ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʝʪ 

ʟʘʢʨʝʧʣʝʥʠʶ ʠ ʧʦʜʜʝʨʞʘʥʠʶ ʘʨʠʪʤʠʠ [94]. ʋ ʤʥʦʛʠʭ ʧʘʮʠʝʥʪʦʚ ʩʪʨʫʢʪʫʨʥʳʡ 

ʧʨʦʮʝʩʩ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʝʜʩʝʨʜʠʡ ʥʘʯʠʥʘʝʪʩʷ ʟʘʜʦʣʛʦ ʜʦ ʤʘʥʠʬʝʩʪʘʮʠʠ 

ʌʇ [21]. ʉ ʤʦʤʝʥʪʘ ʧʝʨʚʦʛʦ ʧʘʨʦʢʩʠʟʤʘ ʌʇ ʧʨʦʠʩʭʦʜʷʪ ʠʟʤʝʥʝʥʠʷ 

ʵʣʝʢʪʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʤʠʦʢʘʨʜʘ ʧʨʝʜʩʝʨʜʠʡ, ʫʢʦʨʦʯʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʝʬʨʘʢʪʝʨʥʦʛʦ ʧʝʨʠʦʜʘ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʦʜʜʝʨʞʘʥʠʶ ʌʇ [89]. ʆʩʥʦʚʥʳʤʠ ʢʣʝʪʦʯʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʷʚʣʷʝʪʩʷ 

ʧʦʜʘʚʣʝʥʠʝ ʚʭʦʜʷʱʝʛʦ ʪʦʢʘ ʠʦʥʦʚ ʢʘʣʴʮʠ ̫ʠ ʫʩʠʣʝʥʠʝ ʚʳʭʦʜʘ ʠʦʥʦʚ ʢʘʣʠʷ. ɺ 

ʜʘʣʴʥʝʡʰʝʤ ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ ʩʦʢʨʘʪʠʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ ʧʨʝʜʩʝʨʜʠʡ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠ ʩʪʨʫʢʪʫʨʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ ʤʠʦʢʘʨʜʘ ʧʨʝʜʩʝʨʜʠʡ ʠ 

ʵʢʩʧʨʝʩʩʠʠ ʧʨʦʪʨʦʤʙʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʵʥʜʦʢʘʨʜʠʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

[28], ʥʘʨʷʜʫ ʩ ʘʢʪʠʚʘʮʠʝʡ ʪʨʦʤʙʦʮʠʪʦʚ ʠ ʢʣʝʪʦʢ ʚʦʩʧʘʣʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʛʠʧʝʨʢʦʘʛʫʣʷʮʠʦʥʥʦʡ ʩʨʝʜʳ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʜʘʞʝ ʥʘ ʬʦʥʝ 

ʢʦʨʦʪʢʠʭ ʧʘʨʦʢʩʠʟʤʦʚ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʌʇ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʠʰʝʤʠʯʝʩʢʦʛʦ 

ʠʥʩʫʣʴʪʘ ʚʳʰʝ, ʯʝʤ ʚ ʩʨʝʜʥʝʤ ʚ ʧʦʧʫʣʷʮʠʠ. 
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1.6. ʕʣʝʢʪʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʨʘʟʚʠʪʠʷ  

ʬʠʙʨʠʣʣʷʮʠʠ ʧʨʝʜʩʝʨʜʠʡ 

 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʠʟʫʯʝʥʠʠ ʤʝʭʘʥʠʟʤʦʚ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʌʇ ʩʜʝʣʘʥ ʦʛʨʦʤʥʳʡ ʧʨʦʨʳʚ, ʚʩʝ ʝʱʝ ʚʝʜʫʪʩʷ  

ʥʘʫʯʥʳʝ ʜʠʩʢʫʩʩʠʠ ʦ ʧʝʨʚʦʧʨʠʯʠʥʘʭ ʌʇ. ʅʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳ ʠ ʯʘʩʪʠʯʥʦ 

ʜʦʢʘʟʘʥʳ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʨʘʙʦʪʝ ʩʣʝʜʫʶʱʠʝ ʛʠʧʦʪʝʟʳ: ʛʠʧʦʪʝʟʘ 

ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʚʦʣʥ; ʛʠʧʦʪʝʟʘ ʬʦʢʘʣʴʥʳʭ ʪʨʠʛʛʝʨʦʚ; ʛʠʧʦʪʝʟʘ ʚʣʠʷʥʠʷ 

ʘʚʪʦʥʦʤʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. 

ɻʠʧʦʪʝʟʘ ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʚʦʣʥ ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ Moe G.K ʠ 

Rheinboldt W.D [76] ʚ ʢʦʥʮʝ 50-ʭ - ʥʘʯʘʣʝ 60-ʭ ʛʦʜʦʚ 20-ʛʦ ʚʝʢʘ. ɺ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʦʡ ʛʠʧʦʪʝʟʦʡ, ʢʦʣʠʯʝʩʪʚʦ ʮʠʢʣʦʚ ʚ ʢʘʞʜʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ 

ʟʘʚʠʩʠʪ ʦʪ ʩʢʦʨʦʩʪʠ ʧʨʝʜʩʝʨʜʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ, ʨʝʬʨʘʢʪʝʨʥʦʛʦ ʧʝʨʠʦʜʘ ʠ 

ʤʘʩʩʳ ʤʠʦʢʘʨʜʘ ʃʇ. ʇʦʜʜʝʨʞʘʥʠʶ ʌʇ ʩʧʦʩʦʙʩʪʚʫʝʪ ʟʘʤʝʜʣʝʥʥʦʝ 

ʧʨʦʚʝʜʝʥʠʝ, ʫʢʦʨʦʯʝʥʥʳʡ ʨʝʬʨʘʢʪʝʨʥʳʡ ʧʝʨʠʦʜ ʠ ʫʚʝʣʠʯʝʥʥʘʷ ʤʘʩʩʘ 

ʧʨʝʜʩʝʨʜʠʡ. ʇʦʚʳʰʝʥʥʘʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʜʠʩʧʝʨʩʠʷ ʨʝʬʨʘʢʪʝʨʥʦʩʪʠ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʙʣʦʢʘʜ ʠ ʟʘʤʝʜʣʝʥʠʡ ʧʨʦʚʝʜʝʥʠʷ ʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, re-entry. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʫʱʝʩʪʚʫʝʪ ʦʜʥʦʤʦʤʝʥʪʥʦ 

ʤʥʦʞʝʩʪʚʦ ʮʠʢʣʦʚ re-entry ʚ ʣʝʚʦʤ ʠ ʧʨʘʚʦʤ ʧʨʝʜʩʝʨʜʠʷʭ (ʨʠʩ. 1.6.1). Cox J. 

L. [32] ʚ ʢʦʥʮʝ 80-ʭ ʛʦʜʦʚ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʜʘʥʥʦʡ ʛʠʧʦʪʝʟʝ, ʧʨʝʜʣʦʞʠʣ ʚʠʜ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʭʠʨʫʨʛʠʯʝʩʢʠʡ ʣʘʙʠʨʠʥʪ çMazeè, ʧʨʠ ʢʦʪʦʨʦʤ 

ʨʘʟʨʝʟʘʣʠʩʴ ʠ ʚʥʦʚʴ ʩʰʠʚʘʣʠʩʴ ʧʨʘʚʦʝ ʠ ʣʝʚʦʝ ʧʨʝʜʩʝʨʜʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ 

ʚʦʟʥʠʢʘʶʪ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʙʘʨʴʝʨʳ ʜʣʷ ʮʠʨʢʫʣʷʮʠʠ ʤʥʦʞʝʩʪʚʘ ʚʦʣʥ re-entry. 

ʅʝʩʢʦʣʴʢʦ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʘʷ ʤʝʪʦʜʠʢʘ çMaze IVè, ʚ ʢʦʪʦʨʦʡ ʨʘʟʨʝʟʳ 

ʟʘʤʝʥʠʣʠ ʥʘ ʨʘʜʠʦʯʘʩʪʦʪʥʳʝ  ʠ ʢʨʠʦʪʝʨʤʠʯʝʩʢʠʝ ʚʦʟʜʝʡʩʪʚʠʷ, ʧʨʠʤʝʥʷʝʪʩʷ 

ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʤ ʧʨʦʮʝʥʪʦʤ ʩʦʭʨʘʥʝʥʠʷ ʩʠʥʫʩʦʚʦʛʦ 

ʨʠʪʤʘ.  
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ʈʠʩ.1.6.1. ʉʭʝʤʘʪʠʯʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʧʨʘʚʦʛʦ ʠ ʣʝʚʦʛʦ ʧʨʝʜʩʝʨʜʠʡ 

(ʚʠʜ ʩʟʘʜʠ), ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʚʦʣʥʳ re-entry 

 

ɻʠʧʦʪʝʟʘ çʤʘʪʝʨʠʥʩʢʦʡè re-entry. ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʥʘ 

ʧʨʝʧʘʨʘʪʘʭ ʠʟʦʣʠʨʦʚʘʥʥʦʛʦ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʩʝʨʜʮʘ, ʧʦʩʪʘʚʠʣʠ ʧʦʜ ʩʦʤʥʝʥʠʝ 

ʭʘʦʪʠʯʥʦʩʪʴ ʧʨʝʜʩʝʨʜʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʦʟʚʦʣʠʣʠ ʧʨʝʜʧʦʣʦʞʠʪ ɹʥʘʣʠʯʠʝ 

ʝʜʠʥʦʛʦ ʩʪʘʙʠʣʴʥʦʛʦ ʠʩʪʦʯʥʠʢʘ re-entry ʘʢʪʠʚʥʦʩʪʠ çʤʘʪʝʨʠʥʩʢʠʡ ʨʦʪʦʨè. 

ʇʦʩʣʝʜʥʠʡ ʩʣʫʞʠʪ ʚ ʢʘʯʝʩʪʚʝ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʬʦʥʦʚʦʛʦ ʬʦʢʫʩʘ, ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʨʘʩʧʘʜʘʷʩʴ ʥʘ ʥʝʩʢʦʣʴʢʦ ʚʦʣʥ, ʠʟ-ʟʘ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ 

ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʧʨʝʧʷʪʩʪʚʠʡ ʤʠʦʢʘʨʜʘ ʧʨʝʜʩʝʨʜʠʡ ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʭʩʷ ʚ 

ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ (ʨʠʩ. 1.6.2). ɹʦʣʝʝ ʧʦʟʜʥʠʝ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ 

ʧʦʤʦʱʠ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʡ 

ʧʨʠʯʠʥʦʡ ʌʇ ʚʳʩʪʫʧʘʶʪ ʩʧʠʨʘʣʴʥʳʝ ʚʦʣʥʳ, ʚʨʘʱʘʶʱʠʝʩʷ ʚʦʢʨʫʛ ʤʠʢʨʦ re-

entry ʦʢʦʣʦ 1 ʩʤ ʚ ʜʠʘʤʝʪʨʝ. ɼʨʫʛʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʵʪʠ 

ʜʦʤʠʥʠʨʫʶʱʠʝ ʨʦʪʦʨʳ, ʢʦʪʦʨʳʝ ʧʦʜʜʝʨʞʠʚʘʶʪ ʌʇ, ʥʝʠʟʤʝʥʥʦ ʚʦʟʥʠʢʘʶʪ ʚ 

ʃʇ, ʩ ʧʘʩʩʠʚʥʳʤ ʚʦʚʣʝʯʝʥʠʝʤ ʧʨʘʚʦʛʦ ʧʨʝʜʩʝʨʜʠʷ.  

ɻʠʧʦʪʝʟʘ ʬʦʢʘʣʴʥʳʭ ʪʨʠʛʛʝʨʦʚ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʨʘʙʦʪʘʭ, 

ʚʳʧʦʣʥʝʥʥʳʭ ʚ ʢʣʠʥʠʢʝ ʛ. ɹʦʨʜʦ M. Haissaguerre ʩ ʢʦʣʣʝʛʘʤʠ. ʉʦʛʣʘʩʥʦ ʵʪʦʡ 

ʛʠʧʦʪʝʟʝ, ʌʇ ʤʦʞʝʪ ʙʳʪʴ ʠʥʜʫʮʠʨʦʚʘʥʘ ʬʦʢʫʩʥʳʤ ʪʨʠʛʛʝʨʦʤ; ʪʘʢʠʝ 

ʵʢʪʦʧʠʯʝʩʢʠʝ ʪʨʠʛʛʝʨʳ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʚ ʫʩʪʴʷʭ ʣʝʚʦʡ ʠʣʠ ʧʨʘʚʦʡ ʚʝʨʭʥʠʭ 

ʣʝʛʦʯʥʳʭ ʚʝʥ (ʃɺ) ʠ ʚʙʣʠʟʠ ʚʝʨʭʥʝʡ ʧʦʣʦʡ ʚʝʥʳ (ɺʇɺ) (ʨʠʩ. 1.6.3). ʄʥʦʛʠʝ 

ʠʟ ʵʪʠʭ ʪʨʠʛʛʝʨʦʚ ʥʘʭʦʜʷʪʩʷ ʛʣʫʙʦʢʦ ʚʥʫʪʨʠ ʃɺ, ʟʘ ʢʦʥʪʫʨʦʤ ʩʝʨʜʮʘ, ʢʫʜʘ 

ʧʝʥʝʪʨʠʨʫʶʪ ʤʳʰʝʯʥʳʝ ʤʫʬʪʳ [46,47]. ʄʳʰʝʯʥʳʝ ʤʫʬʪʳ ʙʳʣʠ ʧʦʜʨʦʙʥʦ 
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ʦʧʠʩʘʥʳ Nathan ʅ. ʠ Eliakim ʚ 1966 ʛʦʜʫ, ʠ ʣʠʰʴ ʩʧʫʩʪʷ ʜʝʩʷʪʠʣʝʪʠʷ ʦ ʥʠʭ 

ʚʥʦʚʴ çʟʘʛʦʚʦʨʠʣʠè  ʢʘʢ ʦʙ ʦʜʥʦʤ ʠʟ ʠʩʪʦʯʥʠʢʦʚ  ʪʨʠʛʛʝʨʦʚ, ʩʧʦʩʦʙʥʳʭ 

ʟʘʧʫʩʢʘʪʴ ʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʌʇ. ʄ. Haissaguerre ʩ ʩʦʘʚʪʦʨʘʤʠ  ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʫʩʧʝʰʥʘʷ ʣʠʢʚʠʜʘʮʠʷ ʜʘʥʥʳʭ ʪʨʠʛʛʝʨʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʜʠʦʯʘʩʪʦʪʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʧʘʨʦʢʩʠʟʤʘʣʴʥʦʡ ʬʦʨʤʦʡ ʌʇ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʣʫʯʘʝʚ ʧʨʠʚʦʜʠʪ ʢ ʫʩʪʨʘʥʝʥʠʶ ʌʇ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʈʏɸ, ʙʝʟ ʚʳʧʦʣʥʝʥʠʷ 

ʩʪʝʨʥʦʪʦʤʠʠ ʠ ʥʘʥʝʩʝʥʠʷ ʣʠʥʠʡ ʥʘ ʃʇ, ʧʦʩʣʝ ʯʝʛʦ ʥʘʯʘʣʦʩʴ ʰʠʨʦʢʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʈʏɸ ʚ ʠʥʪʝʨʚʝʥʮʠʦʥʥʦʤ ʣʝʯʝʥʠʝ ʌʇ.  

 

ʈʠʩ.1.6.2. ʉʭʝʤʘʪʠʯʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʧʨʘʚʦʛʦ ʠ ʣʝʚʦʛʦ ʧʨʝʜʩʝʨʜʠʡ (ʚʠʜ 

ʩʟʘʜʠ): çʤʘʪʝʨʠʥʩʢʘʷè re-entry ʠ ʤʥʦʞʝʩʪʚʦ ʨʘʩʧʘʜʘʶʱʠʭʩʷ ʤʝʣʢʠʭ re-entry 

 

 

 

ʈʠʩ.1.6.3. ʉʭʝʤʘʪʠʯʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʧʨʘʚʦʛʦ ʠ ʣʝʚʦʛʦ ʧʨʝʜʩʝʨʜʠʡ (ʚʠʜ 

ʩʟʘʜʠ): ʤʝʩʪʘ ʣʦʢʘʣʠʟʘʮʠʠ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʤʳʭ ʪʨʠʛʛʝʨʦʚ,  

ʚ ʣʝʛʦʯʥʳʭ ʚʝʥʘʭïʢʨʘʩʥʳʡ ʮʚʝʪ, ʚʥʝ ʣʝʛʦʯʥʳʭ ʚʝʥ ïʟʝʣʝʥʳʡ ʮʚʝʪ. 
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ɻʠʧʦʪʝʟʘ ʚʣʠʷʥʠʷ ʘʚʪʦʥʦʤʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. ʂ ʥʘʩʪʦʷʱʝʤʫ 

ʚʨʝʤʝʥʠ ʚ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦʣʫʯʝʥʳ ʜʦʩʪʦʚʝʨʥʳʝ ʜʘʥʥʳʝ ʦ 

ʚʣʠʷʥʠʠ ʚʝʛʝʪʘʪʠʚʥʦʡ ʠʥʥʝʨʚʘʮʠʠ ʥʘ ʧʘʪʦʛʝʥʝʟ ʌʇ. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʫʚʝʣʠʯʝʥʠʝ ʪʦʥʫʩʘ ʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʠ ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʦʪʜʝʣʦʚ 

ʧʨʝʜʰʝʩʪʚʫʝʪ ʥʘʯʘʣʫ ʧʘʨʦʢʩʠʟʤʦʚ ʌʇ ʫ ʤʥʦʛʠʭ ʧʘʮʠʝʥʪʦʚ [109]. ʕʪʠ 

ʧʨʦʮʝʩʩʳ ʩʚʷʟʘʥʳ ʩ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʚʳʨʘʙʦʪʢʦʡ ʠʟʙʳʪʦʯʥʳʭ ʢʦʣʠʯʝʩʪʚ 

ʥʝʡʨʦʤʝʜʠʘʪʦʨʘ (ʘʮʝʪʠʣʭʦʣʠʥʘ) [64]. 

Schaurte et al. [92] ʧʫʪʝʤ ʩʪʠʤʫʣʷʮʠʠ ʚʝʛʝʪʘʪʠʚʥʳʭ ʥʝʨʚʥʳʭ ʦʢʦʥʯʘʥʠʡ 

ʚʦ ʚʨʝʤʷ ʨʝʬʨʘʢʪʝʨʥʦʛʦ ʧʝʨʠʦʜʘ, ʠʥʠʮʠʠʨʦʚʘʣʠ ʯʘʩʪʳʝ ʵʢʪʦʧʠʯʝʩʢʠʝ 

ʩʦʢʨʘʱʝʥʠʷ ʠʟ ʣʝʛʦʯʥʳʭ ʚʝʥ ʠ ʚʝʨʭʥʝʡ ʧʦʣʦʡ ʚʝʥʳ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʠʥʜʫʮʠʨʦʚʘʣʠ ʌʇ. ʇʦʜʦʙʥʘʷ ʩʧʦʥʪʘʥʥʘʷ ʪʨʠʛʛʝʨʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʟʘʚʠʩʠʪ ʦʪ 

ʦʙʦʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʘʚʪʦʥʦʤʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ: ʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʠ 

ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʦʛʦ [83]. ʇʨʝʛʘʥʛʣʠʦʥʘʨʥʳʝ ʩʠʤʧʘʪʠʯʝʩʢʠʝ ʥʝʨʚʥʳʝ 

ʚʦʣʦʢʥʘ ʨʘʩʧʦʣʦʞʝʥʳ ʤʝʞʜʫ ʚʝʨʭʥʠʤʠ 5-ʤ ʠ 6-ʤ ʛʨʫʜʥʳʤʠ ʩʝʛʤʝʥʪʘʤʠ 

ʩʧʠʥʥʦʛʦ ʤʦʟʛʘ ʠ ʩʦʝʜʠʥʷʶʪʩʷ ʩ ʥʝʡʨʦʥʘʤʠ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʰʝʡʥʳʭ 

ʩʠʤʧʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ.  

ɺ ʩʦʩʪʘʚʝ ʩʝʨʜʝʯʥʳʭ ʥʝʨʚʦʚ ʵʪʠ ʚʦʣʦʢʥʘ ʦʢʘʥʯʠʚʘʶʪʩʷ ʚ ʩʝʨʜʮʝ ʠ 

ʢʨʫʧʥʳʭ ʩʦʩʫʜʘʭ. ʇʨʝʛʘʥʛʣʠʦʥʘʨʥʳʝ ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʠʝ ʚʦʣʦʢʥʘ ʚ ʩʦʩʪʘʚʝ 

ʚʝʪʚʝʡ ʙʣʫʞʜʘʶʱʝʛʦ ʥʝʨʚʘ ʜʦʩʪʠʛʘʶʪ ʩʝʨʜʮʘ ʠ ʢʨʫʧʥʳʭ ʩʦʩʫʜʦʚ. ɿʜʝʩʴ 

ʚʦʣʦʢʥʘ ʦʙʨʘʟʫʶʪ ʩʠʥʘʧʩʳ ʩ ʥʝʡʨʦʥʘʤʠ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚ 

ʛʘʥʛʣʠʷʭ ʚʥʫʪʨʠ ʵʪʠʭ ʞʝ ʦʙʨʘʟʦʚʘʥʠʡ. ɹʦʛʘʪʦʝ ʩʥʘʙʞʝʥʠʝ ʘʬʬʝʨʝʥʪʥʳʤʠ 

ʚʦʣʦʢʥʘʤʠ ʙʣʫʞʜʘʶʱʝʛʦ ʥʝʨʚʘ ʧʝʨʝʜʥʝʡ ʠ ʟʘʜʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʞʝʣʫʜʦʯʢʦʚ 

ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʘʞʥʳʭ ʩʝʨʜʝʯʥʳʭ ʨʝʬʣʝʢʩʦʚ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʦʙʠʣʠʝ ʵʬʬʝʨʝʥʪʥʳʭ ʚʦʣʦʢʦʥ ʙʣʫʞʜʘʶʱʝʛʦ ʥʝʨʚʘ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʢ 

ʩʠʥʦʘʪʨʠʘʣʴʥʦʤʫ ʠ ʘʪʨʠʦʚʝʥʪʨʠʢʫʣʷʨʥʦʤʫ ʫʟʣʘʤ, ʧʦʟʚʦʣʷʝʪ ʨʝʛʫʣʠʨʦʚʘʪʴ 

ʚʳʨʘʙʦʪʢʫ ʠ ʧʨʦʚʝʜʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʠʤʧʫʣʴʩʘ [12]. 

ʀʩʩʣʝʜʦʚʘʥʠʝ Tan et al. ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʦ ʥʘʠʙʦʣʴʰʫ  ʁʧʣʦʪʥʦʩʪʴ 

ʛʘʥʛʣʠʦʥʘʨʥʳʭ ʩʧʣʝʪʝʥʠʡ (ɻʉ) ʚ ʣʝʚʦʤ ʧʨʝʜʩʝʨʜʠʠ ʚ 5 ʤʤ ʦʪ ʦʙʣʘʩʪʠ ʫʩʪʴʝʚ 

ʣʝʚʳʭ ʣʝʛʦʯʥʳʭ ʚʝʥ, ʚʳʰʝ ʚ ʚʝʨʭʥʝʡ, ʯʝʤ ʥʠʞʥʝʡ ʣʝʚʦʡ ʣʝʛʦʯʥʦʡ ʚʝʥʝ ʠ 
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ʧʨʘʚʦʡ ʚʝʨʭʥʝʡ ʣʝʛʦʯʥʦʡ ʚʝʥʝ [99]. ɼʘʥʥʳʝ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʛʘʥʛʣʠʠ ʠʤʝʶʪ ʨʘʟʥʳʡ ʨʘʟʤʝʨ, ʦʪ 

ʥʝʙʦʣʴʰʠʭ, ʩʦʜʝʨʞʘʱʠʭ ʥʝʩʢʦʣʴʢʦ ʥʝʡʨʦʥʦʚ, ʜʦ ʢʨʫʧʥʳʭ ʨʘʟʤʝʨʦʤ ʜʦ 0,5 *  

1 ʤʤ. ɺ ʩʨʝʜʥʝʤ, ʯʝʣʦʚʝʯʝʩʢʦʝ ʩʝʨʜʮʝ ʩʦʜʝʨʞʠʪ ʙʦʣʝʝ 14000 ʥʝʡʨʦʥʦʚ [12]. 

ʇʨʠ ʩʪʠʤʫʣʷʮʠʷ ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʠʭ ʥʝʨʚʦʚ ʩʝʨʜʮʘ ʠʟ ʥʝʨʚʥʳʭ 

ʦʢʦʥʯʘʥʠʡ ʠʥʜʫʮʠʨʫʝʪʩʷ ʚʳʜʝʣʝʥʠʝ ʤʝʜʠʘʪʦʨʘ ʘʮʝʪʠʣʭʦʣʠʥʘ. ɸʮʝʪʠʣʭʦʣʠʥ  

ʦʢʘʟʳʚʘʝʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʚʣʠʷʥʠʷ ʥʘ ʩʝʨʜʮʘ: ʟʘʤʝʜʣʝʥʠʝ ʩʠʥʫʩʥʦʛʦ ʨʠʪʤʘ, ʘ 

ʪʘʢ ʞʝ ʟʘʤʝʜʣʷʝʪ ʧʝʨʝʜʘʯʫ ʩʝʨʜʝʯʥʦʛʦ ʠʤʧʫʣʴʩʘ ʦʪ ʧʨʝʜʩʝʨʜʠʡ ʢ 

ʞʝʣʫʜʦʯʢʘʤ, ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠ ̫ʚʦʟʙʫʜʠʤʦʩʪʠ ʘʪʨʠʦʚʝʥʪʨʠʢʫʣʷʨʥʦʛʦ ʫʟʣʘ. 

ʇʨʦʪʠʚʦʧʦʣʦʞʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʝʨʜʮʝ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʩʪʠʤʫʣʷʮʠʠ 

ʩʠʤʧʘʪʠʯʝʩʢʠʭ ʥʝʨʚʦʚ, ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʯʘʩʪʦʪʳ ʛʝʥʝʨʘʮʠʠ 

ʠʤʧʫʣʴʩʦʚ ʚ ʢʣʝʪʢʘʭ ʉɸʋ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʩʢʦʨʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ 

ʠʤʧʫʣʴʩʦʚ ʚʦ ʚʩʝʭ ʦʪʜʝʣʘʭ ʩʝʨʜʮʘ, ʘ ʪʘʢ ʞʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʠʣʘ ʩʦʢʨʘʱʝʥʠʷ 

ʤʠʦʢʘʨʜʘ ʧʨʝʜʩʝʨʜʠʡ ʠ ʞʝʣʫʜʦʯʢʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʙʩʪʚʝʥʥʘʷ ʘʚʪʦʥʦʤʥʘʷ ʥʝʨʚʥʘʷ ʩʠʩʪʝʤʘ ʩʝʨʜʮʘ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʪʨʠʛʛʝʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʃɺ, ʢʦʪʦʨʘʷ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʠʥʜʫʮʠʨʫʝʪ ʌʇ ʠʣʠ re-entry ʩ ʧʝʨʝʭʦʜʦʤ ʚ ʌʇ. ɺ 2004 ʛʦʜʫ ʈʘʨʨʦnʝ 

ʩ ʩʦʘʚʪ. [82] ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʚʝʛʝʪʘʪʠʚʥʦʡ ʜʝʥʝʨʚʘʮʠʝʡ ʯʘʩʪʦʪʘ 

ʨʝʮʠʜʠʚʦʚ ʌʇ ʩʥʠʞʝʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ ʢʦʥʪʨʦʣʷ.   

ɺ 2006 ʛʦʜʫ ʛʨʫʧʧʦʡ ʫʯʝʥʳʭ ʚʦ ʛʣʘʚʝ ʩ ɽ.ɸ. ʇʦʢʫʰʘʣʦʚʳʤ (ʅʄʀʎ ʠʤ. 

ʘʢʘʜʝʤʠʢʘ ɽ.ʅ. ʄʝʰʘʣʢʠʥʘ) ʧʨʝʜʣʦʞʝʥ ʥʦʚʳʡ ʤʝʪʦʜ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ 

ʘʥʘʪʦʤʠʯʝʩʢʫʶ ʘʙʣʷʮʠʶ ɻʉ ʣʝʚʦʛʦ ʧʨʝʜʩʝʨʜʠʷ (ʨʠʩ. 1.6.4). ʋʤʝʥʴʰʝʥʠʝ 

ʚʣʠʷʥʠʷ ʘʚʪʦʥʦʤʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʧʫʪʝʤ ʈʏ-ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ɻʉ, 

ʧʨʠʚʦʜʠʪ ʢ ʚʨⱪʤʝʥʥʦʤʫ, ʘ ʠʥʦʛʜʘ ʩʪʦʡʢʦʤʫ ʦʪʩʫʪʩʪʚʠʶ ʧʘʨʦʢʩʠʟʤʦʚ ʌʇ. 

ʆʜʥʘʢʦ ʨʝʟʫʣʴʪʘʪʳ ʜʘʥʥʦʛʦ ʚʠʜʘ ʣʝʯʝʥʠʷ ʦʩʪʘʶʪʩʷ ʩʧʦʨʥʳʤʠ, ʠʟ-ʟʘ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʨʝʟʫʣʴʪʘʪʘʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠ 

ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
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ʈʠʩ.1.6.4. ʉʭʝʤʘʪʠʯʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʧʨʘʚʦʛʦ ʠ ʣʝʚʦʛʦ ʧʨʝʜʩʝʨʜʠʡ (ʚʠʜ 

ʩʟʘʜʠ), ʣʦʢʘʣʠʟʘʮʠʠ ʛʣʘʚʥʳʭ ʘʚʪʦʥʦʤʥʳʭ ʛʘʥʛʣʠʦʥʘʨʥʳʭ ʩʧʣʝʪʝʥʠʡ (ɻʉ). 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʝʜʠʥʦʡ 

ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʪʝʦʨʠʠ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʤʝʭʘʥʠʟʤ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʌʇ.  

 

1.7. ʌʠʟʠʦʣʦʛʠʷ ʠ ʘʥʘʪʦʤʠʷ ʣʝʛʦʯʥʳʭ ʚʝʥ 

 

ʄʳʰʝʯʥʳʝ ʤʫʬʪʳ ʣʝʛʦʯʥʳʭ ʚʝʥ, ʘ ʪʘʢʞʝ ʤʫʬʪʳ ʤʠʦʢʘʨʜʠʘʣʴʥʦʡ 

ʪʢʘʥʠ, ʢʦʪʦʨʳʝ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʥʘ ʚʝʨʭʥʶʶ ʠ ʥʠʞʥʶʶ ʧʦʣʳʝ ʚʝʥʳ ï ʵʪʦ 

ʚʘʞʥʳʡ ʠʩʪʦʯʥʠʢ ʬʦʢʫʩʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʟʘʧʫʩʢʘʪʴ ʠʣʠ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʌʇ. ʆʪʢʨʳʪʠʝ ʨʦʣʠ ʪʨʠʛʛʝʨʦʚ ʚ ʃɺ ʢʘʢ ʠʩʪʦʯʥʠʢʘ ʠʥʜʫʢʮʠʠ 

ʌʇ ʧʦʜʪʦʣʢʥʫʣʘ ʢ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʤʫ ʠʟʫʯʝʥʠʶ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʠ 

ʵʣʝʢʪʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʃɺ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʣʦʢʘʣʠʟʘʮʠʷ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʧʨʦʚʦʜʷʱʝʡ ʩʠʩʪʝʤʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʦ ʚʨʝʤʷ 

ʵʤʙʨʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʝʨʜʮʘ ʧʨʠ ʟʘʤʳʢʘʥʠʠ ʩʝʨʜʝʯʥʦʡ ʪʨʫʙʢʠ. 

ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʘʷ ʧʨʦʚʦʜʷʱʘʷ ʪʢʘʥʴ, ʢʦʪʦʨʘʷ ʦʪʜʝʣʷʝʪʩʷ ʦʪ ʩʝʨʜʝʯʥʦʡ 

ʪʨʫʙʢʠ ʠ ʧʨʝʜʥʘʟʥʘʯʘʝʪʩʷ ʜʣʷ ʩʦʙʩʪʚʝʥʥʦʡ ʧʝʡʩʤʝʡʢʝʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, 

ʣʦʢʘʣʠʟʫʝʪʩʷ ʚ ʤʠʦʢʘʨʜʠʘʣʴʥʳʭ ʤʫʬʪʘʭ ʃɺ [37]. ʄʠʦʢʘʨʜʠʘʣʴʥʳʝ 

ʤʳʰʝʯʥʳʝ ʚʦʣʦʢʥʘ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʠʟ ʃʇ ʚʦ ʚʩʝ ʃɺ ʥʘ ʜʣʠʥʫ ʦʪ 1 ʜʦ 3 ʩʤ; 

ʪʦʣʱʠʥʘ ʤʳʰʝʯʥʳʭ ʤʫʬʪ ʥʘʠʙʦʣʴʰʘʷ ʥʘ ʧʨʦʢʩʠʤʘʣʴʥʦʤ ʢʦʥʮʝ ʚʝʥ (1-1,5 

ʤʤ) ʠ ʧʦʩʪʝʧʝʥʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʜʠʩʪʘʣʴʥʦ [9,24,103]. ɺ ʦʜʥʦʤ ʠʟ 
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ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʥʘʣʠʯʠʝ ʈ-ʢʣʝʪʦʢ, ʧʝʨʝʭʦʜʥʳʭ ʢʣʝʪʦʢ ʠ ʢʣʝʪʦʢ 

ʇʫʨʢʠʥʴʝ ʚ ʃɺ ʫ ʯʝʣʦʚʝʢʘ [25]. ʅʘʣʠʯʠʝʤ ʵʪʠʭ ʢʣʝʪʦʢ ʦʙʲʷʩʥʷʝʪʩʷ 

ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʚ ʃɺ, ʩʧʦʩʦʙʥʘʷ ʚʳʟʳʚʘʪʴ ʚʥʝʦʯʝʨʝʜʥʳʝ 

ʧʨʝʜʩʝʨʜʥʳʝ ʩʦʢʨʘʱʝʥʠʷ, ʣʠʙʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʃɺ [8] ʧʦʩʣʝ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʨʘʟʦʙʱʝʥʠʷ ʃɺ ʦʪ ʧʨʝʜʩʝʨʜʠʡ ʧʨʠ ʈʏɸ [29]. ʇʨʠ 

ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʘ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʘ ʩʧʦʥʪʘʥʥʘʷ 

ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʚ 4-ʡ ʬʘʟʝ ʜʝʧʦʣʷʨʠʟʘʮʠʠ ʚ ʃɺ ʫ ʤʦʨʩʢʠʭ ʩʚʠʥʦʢ 

[67]. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʬʦʢʫʩʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʃɺ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ ʥʘʨʫʰʝʥʠʝ ʨʝʛʫʣʷʮʠʠ ʢʘʣʴʮʠʝʚʦʛʦ ʧʦʪʦʢʘ ʠ ʥʘʪʨʠʝʚʦ-

ʢʘʣʴʮʠʝʚʦʛʦ ʦʙʤʝʥʘ.  

ɺ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʠ ʜʦʢʘʟʘʥʳ ʧʨʝʜʧʦʣʦʞʝʥʠʷ, ʯʪʦ ʃɺ ʠ 

ʟʘʜʥʷʷ ʩʪʝʥʢʘ ʃʇ ʯʘʩʪʦ ʷʚʣʷʶʪʩʷ ʤʝʩʪʦʤ ʣʦʢʘʣʠʟʘʮʠʠ ʘʨʠʪʤʠʡ ʧʦ ʤʝʭʘʥʠʟʤʫ 

re-entry [22]. ʉʦʦʙʱʘʣʦʩʴ, ʯʪʦ ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʦʪʝʥʮʠʘʣʘ ʜʝʡʩʪʚʠʷ ʚ ʃɺ 

ʢʦʨʦʯʝ, ʯʝʤ ʚ ʧʨʝʜʩʝʨʜʠʠ; ʧʦʢʘʟʘʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʟʘʤʝʜʣʝʥʠʝ ʧʨʦʚʝʜʝʥʠʷ ʚ 

ʧʨʦʢʩʠʤʘʣʴʥʦʡ ʯʘʩʪʠ ʃɺ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʨʠʣʝʛʘʶʱʝʡ ʧʨʝʜʩʝʨʜʥʦʡ ʪʢʘʥʴʶ. 

ʇʨʠ ʙʳʩʪʨʦʡ ʩʪʠʤʫʣʷʮʠʠ ʧʨʝʜʩʝʨʜʠʡ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʧʨʦʚʝʜʝʥʠʝ 2:1 ʚ ʃɺ. 

ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʠʣʠ ʘʚʪʦʨʘʤ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʌʇ ʠʥʜʫʮʠʨʦʚʘʣʘʩʴ 

ʬʦʢʫʩʥʳʤʠ ʪʨʠʛʛʝʨʘʤʠ ʠʟ ʃɺ ʠ ʧʦʜʜʝʨʞʠʚʘʣʘʩʴ ʢʘʢ ʙʳʩʪʨʳʡ ʢʨʫʛ re-entry ʚ 

ʧʨʝʜʝʣʘʭ ʃɺ [10]. 

ʀʥʦʡ ʧʦʜʭʦʜ ʧʨʠʤʝʥʠʣʠ ʜʨʫʛʠʝ ʘʚʪʦʨ,r ʢʦʪʦʨʳʝ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʵʣʝʢʪʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʃɺ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʝʨʬʫʟʠʨʫʝʤʳʝ 

ʢʨʦʚʴʶ ʧʨʝʧʘʨʘʪʳ ʩʝʨʜʮʘ [51]. ɸʚʪʦʨʳ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʣʠ ʟʦʥʳ ʟʘʤʝʜʣʝʥʠʷ 

ʧʨʦʚʝʜʝʥʠʷ ʚʦ ʚʩʝʭ ʃɺ, ʪʘʢʞʝ ʙʳʣʠ ʥʘʡʜʝʥʳ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʥʳʝ ʩʠʛʥʘʣʳ ʚ 

ʟʦʥʘʭ ʤʝʜʣʝʥʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ. ʇʨʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʃɺ ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ, ʯʪʦ ʟʦʥʳ ʤʝʜʣʝʥʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ ʩʚʷʟʘʥʳ ʩ ʨʝʟʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ 

ʦʨʠʝʥʪʘʮʠʠ ʚʦʣʦʢʦʥ, ʯʪʦ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʶ re-entry.  

ɼʨʫʛʘʷ ʛʨʫʧʧʘ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʦʧʠʩʘʣʠ ʙʳʩʪʨʫʶ ʪʨʠʛʛʝʨʥʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʚ ʃɺ, ʠʥʜʫʮʠʨʦʚʘʥʥʫʶ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʩʪʠʤʫʣʷʮʠʝʡ ʚʦ ʚʨʝʤʷ ʨʝʬʨʘʢʪʝʨʥʦʛʦ ʧʝʨʠʦʜʘ ʧʨʝʜʩʝʨʜʠʡ. ʇʦʜʦʙʥʘʷ 
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ʪʨʠʛʛʝʨʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʟʘʚʠʩʠʪ ʦʪ ʦʙʦʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʘʚʪʦʥʦʤʥʦʡ ʥʝʨʚʥʦʡ 

ʩʠʩʪʝʤʳ: ʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʠ ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʦʛʦ. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʫʚʝʣʠʯʝʥʠʝ ʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʠ ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʪʦʥʦʚ ʧʨʝʜʰʝʩʪʚʫʝʪ 

ʥʘʯʘʣʫ ʧʘʨʦʢʩʠʟʤʦʚ ʌʇ ʫ ʤʥʦʛʠʭ ʧʘʮʠʝʥʪʦʚ [25]. ʇʦʩʣʝʜʫʶʱʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʭʦʣʠʥʝʨʛʠʯʝʩʢʠʡ ʢʦʤʧʦʥʝʥʪ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ 

ʬʘʢʪʦʨʦʤ ʩʧʦʥʪʘʥʥʦʡ ʠʥʠʮʠʘʮʠʠ ʌʇ. ʊʘʢ ʞʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʯʪʦ ʧʣʦʪʥʦʩʪʴ 

ʩʠʤʧʘʪʠʯʝʩʢʠʭ ʥʝʨʚʥʳʭ ʦʢʦʥʯʘʥʠʡ ʥʘ ʩʪʳʢʝ ʃɺ-ʃʇ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʧʦʩʪʦʷʥʥʦʡ ʬʦʨʤʦʡ ʌʇ ʙʦʣʴʰʝ [80], ʯʝʤ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʩʠʥʫʩʦʚʳʤ ʨʠʪʤʦʤ.  

ɹʦʣʝʝ ʪʦʛʦ, ʩʧʦʥʪʘʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʚ ʃɺ, ʢʦʪʦʨʘʷ ʧʨʝʜʰʝʩʪʚʫʝʪ ʟʘʧʫʩʢʫ 

ʌʇ, ʤʦʞʝʪ ʙʳʪʴ ʠʥʜʫʮʠʨʦʚʘʥʘ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʪʠʤʫʣʷʮʠʝʡ ɻʉ ʠʣʠ 

ʦʢʦʥʯʘʥʠʡ ʘʚʪʦʥʦʤʥʳʭ ʥʝʨʚʦʚ, ʢʦʪʦʨʳʝ ʨʝʪʨʦʛʨʘʜʥʦ ʘʢʪʠʚʠʨʫʶʪ ɻʉ ʠ 

ʠʥʠʮʠʠʨʫʶʪ ʌʇ ʠʟ ʩʦʝʜʠʥʝʥʠʷ ʃɺ-ʃʇ [110]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʙʩʪʚʝʥʥʘʷ 

ʘʚʪʦʥʦʤʥʘʷ ʥʝʨʚʥʘʷ ʩʠʩʪʝʤʘ ʩʝʨʜʮʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʪʨʠʛʛʝʨʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʚ ʃɺ, ʢʦʪʦʨʘʷ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʠʥʜʫʮʠʨʫʝʪ ʌʇ ʠʣʠ re-entry ʩ 

ʧʝʨʝʭʦʜʦʤ ʚ ʌʇ. 

ɹʳʣʦ ʠʟʫʯʝʥʦ ʪʘʢʞʝ ʚʣʠʷʥʠʝ ʧʦʚʳʰʝʥʥʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʵʣʝʢʪʨʠʯʝʩʢʫʶ 

ʘʢʪʠʚʘʮʠʶ ʃɺ [54]. ɸʚʪʦʨʳ ʩʦʦʙʱʠʣʠ, ʯʪʦ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʜʘʚʣʝʥʠʷ ʚ ʃʇ 

ʚʳʰʝ 10 ʩʤ ʚʦʜʥʦʛʦ ʩʪʦʣʙʘ ʩʦʝʜʠʥʝʥʠʝ ʃʇ-ʃɺ ʩʪʘʥʦʚʠʣʦʩʴ ʠʩʪʦʯʥʠʢʦʤ 

ʜʦʤʠʥʠʨʫʶʱʠʭ ʨʦʪʦʨʦʚ. ʕʪʠ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʦʙʲʷʩʥʠʪʴ ʢʣʠʥʠʯʝʩʢʫʶ 

ʩʚʷʟʴ ʤʝʞʜʫ ʌʇ ʠ ʧʦʚʳʰʝʥʥʳʤ ʜʘʚʣʝʥʠʝʤ ʚ ʧʨʝʜʩʝʨʜʠʠ.  

ɺ ʨʷʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʙʦʣʝʝ ʢʦʨʦʪʢʠʡ ʨʝʬʨʘʢʪʝʨʥʳʡ 

ʧʝʨʠʦʜ ʚʥʫʪʨʠ ʃɺ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʃʇ, ʜʝʢʨʝʤʝʥʪʥʦʝ ʧʨʦʚʝʜʝʥʠʝ ʚʥʫʪʨʠ ʃɺ 

ʠ ʣʝʛʢʦʝ ʠʥʜʫʮʠʨʦʚʘʥʠʝ re-entry ʚ ʃɺ ʧʨʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʦʡ ʩʪʠʤʫʣʷʮʠʠ 

[19].  

ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʚ ʧʦʜʜʝʨʞʢʫ 

ʩʦʝʜʠʥʝʥʠʷ ʃʇ-ʃɺ ʢʘʢ ʩʫʙʩʪʨʘʪʘ re-entry ʜʣʷ ʌʇ, ʤʝʭʘʥʠʟʤ, ʣʝʞʘʱʠʡ ʚ 

ʦʩʥʦʚʝ ʩʘʤʦʛʦ ʧʝʨʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʟʘʣʧʝ ʩʧʦʥʪʘʥʥʳʭ ʨʘʟʨʷʜʦʚ ʠʟ ʃɺ, 

ʠʥʠʮʠʠʨʫʶʱʠʭ ʌʇ, ʦʩʪʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʦʥʷʪʥʳʤ [10]. 
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1.8. ʉʦʚʨʝʤʝʥʥʳʝ ʢʦʥʮʝʧʮʠʠ ʣʝʯʝʥʠʷ ʬʠʙʨʠʣʣʷʮʠʠ ʧʨʝʜʩʝʨʜʠʡ 

 

ʃʝʯʝʥʠʝ ʌʇ ʜʦʣʞʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʦʚʤʝʩʪʥʦ ʥʝʩʢʦʣʴʢʠʤʠ 

ʩʧʝʮʠʘʣʠʩʪʘʤʠ: ʪʝʨʘʧʝʚʪʘʤʠ, ʢʘʨʜʠʦʣʦʛʘʤʠ, ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʤʠ 

ʭʠʨʫʨʛʘʤʠ ï ʘʨʠʪʤʦʣʦʛʘʤʠ, ʥʝʚʨʦʣʦʛʘʤʠ. ʊʦʣʴʢʦ ʩʦʚʤʝʩʪʥʘʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʧʦʟʚʦʣʷʝʪ ʜʦʙʠʪʴʩʷ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʧʨʦʛʨʝʩʩʘ ʠ 

ʜʣʠʪʝʣʴʥʦʛʦ ʩʦʭʨʘʥʝʥʠʷ ʩʠʥʫʩʦʚʦʛʦ ʨʠʪʤʘ.  

ʊʘʢʪʠʢʫ ʣʝʯʝʥʠʷ ʌʇ ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʧʦʜʝʣʠʪʴ ʥʘ ʥʝʩʢʦʣʴʢʦ ʦʩʥʦʚʥʳʭ 

ʢʦʥʮʝʧʮʠʡ:- ʤʝʜʠʢʘʤʝʥʪʦʟʥʘʷ ʪʝʨʘʧʠʷ (ʘʥʪʠʘʨʠʪʤʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ + 

ʘʥʪʠʢʦʘʛʫʣʷʥʪʳ), - ʠʥʪʝʨʚʝʥʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʣʝʯʝʥʠʷ ʌʇ (ʈʏɸ, 

ʢʨʠʦʘʙʣʷʮʠʷ), - ʭʠʨʫʨʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʢʦʨʨʝʢʮʠʠ (ʪʦʨʘʢʦʩʢʦʧʠʯʝʩʢʠʝ ʈʏɸ 

ʃʇ, ʈʏɸ ʠ ʢʨʠʦʘʙʣʷʮʠʷ ʧʨʠ ʚʳʧʦʣʥʝʥʠʝ ʦʧʝʨʘʮʠʡ ʥʘ ʦʪʢʨʳʪʦʤ ʩʝʨʜʮʝ), -

ʠʥʪʝʨʚʝʥʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʧʨʦʬʠʣʘʢʪʠʢʠ ʪʨʦʤʙʦʵʤʙʦʣʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ 

(ʠʤʧʣʘʥʪʘʮʠʷ ʦʢʢʣʶʜʝʨʘ ʫʰʢʘ ʃʇ).  

ʄʝʜʠʢʘʤʝʥʪʦʟʥʦʝ ʣʝʯʝʥʠʝ ʷʚʣʷʝʪʩʷ ʧʝʨʚʦʡ ʣʠʥʠʝʡ ʪʝʨʘʧʠʠ, ʥʘʟʥʘʯʝʥʠʝ 

ʢʦʤʙʠʥʘʮʠʠ ʘʥʪʠʘʨʠʪʤʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʘʥʪʠʢʦʘʛʫʣʷʥʪʦʚ ʤʦʞʝʪ ʥʘ 

ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʵʬʬʝʢʪʠʚʥʦ ʧʨʦʬʠʣʘʢʪʠʨʦʚʘʪʴ ʧʘʨʦʢʩʠʟʤʳ ʌʇ ʠ 

ʪʨʦʤʙʦʵʤʙʦʣʠʯʝʩʢʠʝ ʦʩʣʦʞʥʝʥʠʷ [55]. ʊʘʢʞʝ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ 

ʧʨʦʣʦʥʛʠʨʦʚʘʥʥʳʡ ʧʨʠʝʤ ʘʥʪʠʘʨʠʪʤʠʯʝʩʢʦʡ ʪʝʨʘʧʠʠ ʧʦʩʣʝ 

ʠʥʪʝʨʚʝʥʮʠʦʥʥʦʛʦ ʠʣʠ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʌʇ, ʧʦʟʚʦʣʷʝʪ ʜʦʙʠʪʴʩʷ 

ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʦʡ ʨʝʤʠʩʩʠʠ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʩʠʥʫʩʦʚʦʛʦ ʨʠʪʤʘ. ʕʪʦ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʧʨʠʚʦʜʠʪ ʢ ʩʪʘʪʠʩʪʠʯʝʩʢʦʤʫ ʩʥʠʞʝʥʠʶ ʩʤʝʨʪʥʦʩʪʠ, ʯʪʦ ʥʘʛʣʷʜʥʦ 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʠʩʩʣʝʜʦʚʘʥʠʝ AFFIRM [31]. 

ʊʨʦʤʙʦʵʤʙʦʣʠʯʝʩʢʠʝ ʦʩʣʦʞʥʝʥʠʷ ʘʩʩʦʮʠʠʨʦʚʘʥʳ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʩʤʝʨʪʥʦʩʪʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʌʇ. ʅʘʠʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʳʤʠ ʧʨʝʜʠʢʪʦʨʘʤʠ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠʥʩʫʣʴʪʘ ʠ ʩʠʩʪʝʤʥʳʭ ʪʨʦʤʙʦʵʤʙʦʣʠʡ ʷʚʣʷʶʪʩʷ: ʥʘʣʠʯʠʝ 

ʪʨʦʤʙʘ ʚ ʣʝʚʦʤ ʧʨʝʜʩʝʨʜʠʠ, ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʝ ʙʣʷʰʢʠ ʚ  ʘʦʨʪʝ, ʵʬʬʝʢʪ 

ʩʧʦʥʪʘʥʥʦʛʦ ʵʭʦʢʦʥʪʨʘʩʪʠʨʦʚʘʥʠʷ ʠ ʥʠʟʢʦʡ ʩʢʦʨʦʩʪʠ ʢʨʦʚʦʪʦʢʘ ʚ ʫʰʢʝ ʃʇ. 
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ɼʣʷ ʦʮʝʥʢʠ ʨʠʩʢʘ ʪʨʦʤʙʦʵʤʙʦʣʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ ʠʩʧʦʣʴʟʫʶʪ ʰʢʘʣʫ 

CHA2DS2-VASc.  

ʇʨʠ ʥʘʣʠʯʠʠ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ (ʩʫʤʤʘ ʙʘʣʣʦʚ ʧʦ ʰʢʘʣʝ CHA2DS2-VASc 

Ó1 ʫ ʤʫʞʯʠʥ ʠ Ó2 ʫ ʞʝʥʱʠʥ) ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʨʘʣʴʥʳʭ 

ʘʥʪʠʢʦʘʛʫʣʷʥʪʦʚ ʆɸʂ (ʘʥʪʘʛʦʥʠʩʪʳ ʚʠʪʘʤʠʥʘ ʂ) ʣʠʙʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʳʭ 

ʆɸʂ. ɹʘʣʣr ʩʫʤʤʠʨʫʶʪʩʷ ʧʨʠ ʥʘʣʠʯʠʝ ʧʨʝʜʠʢʪʦʨʦʚ ʪʨʦʤʙʦʵʤʙʦʣʠʯʝʩʢʠʭ 

ʦʩʣʦʞʥʝʥʠʡ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ: ʥʘʣʠʯʠʝ ʚ ʘʥʘʤʥʝʟʝ ʠʥʩʫʣʴʪʘ / ʊʀɸ ʠʣʠ 

ʩʠʩʪʝʤʥʦʡ ʪʨʦʤʙʦʵʤʙʦʣʠʠ, ʚʦʟʨʘʩʪ Ó75 ʣʝʪ ʦʮʝʥʠʚʘʪʁʩʷ ʚ ʜʚʘ ʙʘʣʣʘ, 

ʩʝʨʜʝʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪɹ, ʘʨʪʝʨʠʘʣʴʥʘ ̫ ʛʠʧʝʨʪʦʥʠʷ, ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ, 

ʞʝʥʩʢʠʡ ʧʦʣ, ʩʦʧʫʪʩʪʚʫʶʱʝʝ ʩʦʩʫʜʠʩʪʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʠ ʚʦʟʨʘʩʪ ʦʪ 65 ʜʦ 74 

ʣʝʪ ʦʮʝʥʠʚʘʶʪʩʷ ʚ ʦʜʠʥ ʙʘʣʣ. ʄʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʘʣʣʦʚ 9. 

ʆʜʥʘʢʦ ʧʦʩʪʦʷʥʥʳʡ ʧʨʠʝʤ ʘʥʪʠʢʦʘʛʫʣʷʥʪʦʚ ʩʥʠʞʘʝʪ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʠ 

ʧʦʚʳʰʘʝʪ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʛʝʤʦʨʨʘʛʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ.  

ʏʘʩʪʦʪʘ ʨʘʟʚʠʪʠʷ ʞʠʟʥʝʫʛʨʦʞʘʶʱʠʭ ʢʨʦʚʦʪʝʯʝʥʠʡ ʧʨʠ ʧʨʠʝʤʝ 

ʥʝʧʨʷʤʳʭ ʘʥʪʠʢʦʘʛʫʣʷʥʪʦʚ ʚʘʨɹʠʨʫʝʪ ʦʪ 1,2ï5,6 % ʚ ʛʦʜ. ʋ ʧʘʮʠʝʥʪʦʚ ʩ ʌʇ, 

ʧʦʩʪʦʷʥʥʦ ʧʦʣʫʯʘʶʠɦʭ ʪʝʨʘʧʠʶ ʘʥʪʠʢʦʘʛʫʣʷʥʪʘʤʠ, ʜʣʷ ʦʮʝʥʢʠ ʨʠʩʢʘ 

ʨʘʟʚʠʪʠʷ  ʞʠʟʥʝʫʛʨʦʞʘʶʱʠʭ ʢʨʦʚʦʪʝʯʝʥʠʡ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʤʝʥʷʪʴ ʰʢʘʣʫ 

HAS-BLED. ʕʪʘ ʰʢʘʣʘ ʫʯʠʪʳʚʘʝʪ ʬʘʢʪʦʨʳ, ʫʚʝʣʠʯʠʚʘʶʱʠʝ ʨʠʩʢ ʨʘʟʚʠʪʠʷ 

ʢʨʦʚʦʪʝʯʝʥʠʡ: ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ, ʥʘʨʫʰʝʥʠʝ ʬʫʥʢʮʠʠ ʧʝʯʝʥʠ ʠʣʠ 

ʧʦʯʝʢ, ʧʝʨʝʥʝʩʝʥʥʳʡ ʠʥʩʫʣʴʪ, ʢʨʦʚʦʪʝʯʝʥʠʝ ʚ ʘʥʘʤʥʝʟʝ, ʣʘʙʠʣʴʥʦʝ ʄʅʆ, 

ʚʦʟʨʘʩʪ ʩʪʘʨʰʝ 65 ʣʝʪ, ʧʨʠʝʤ ʥʝʢʦʪʦʨʳʭ ʤʝʜʠʢʘʤʝʥʪʦʚ ʠ ʘʣʢʦʛʦʣʷ. 

ʇʘʮʠʝʥʪʳ ʩ ʠʥʜʝʢʩʦʤ HAS-BLED Ó 3 ʪʨʝʙʫʶʪ ʙʦʣʝʝ ʚʥʠʤʘʪʝʣʴʥʦʛʦ 

ʧʦʜʭʦʜʘ ʧʨʠ ʥʘʟʥʘʯʝʥʠʠ ʘʥʪʠʢʦʘʛʫʣʷʥʪʦʚ, ʧʨʠʩʪʘʣʴʥʦʛʦ ʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʥʘʙʣʶʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʢʦʨʨʝʢʮʠʠ ʤʦʜʠʬʠʮʠʨʫʝʤʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ 

ʢʨʦʚʦʪʝʯʝʥʠʡ (ʥʘʟʥʘʯʝʥʠʝ ʘʥʪʠʛʠʧʝʨʪʝʥʟʠʚʥʦʡ ʪʝʨʘʧʠʠ, ʦʛʨʘʥʠʯʝʥʠʝ 

ʫʧʦʪʨʝʙʣʷʝʤʦʛʦ ʘʣʢʦʛʦʣʷ, NaCl). 

ʇʦ ʨʷʜʫ ʧʨʠʯʠʥ (ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʥʝʧʝʨʝʥʦʩʠʤʦʩʪʴ ʢʦʤʧʦʥʝʥʪʦʚ 

ʧʨʝʧʘʨʘʪʦʚ ʠʣʠ ʥʝʞʝʣʘʥʠʝ ʨʝʛʫʣʷʨʥʦʛʦ ʧʨʠʝʤʘ ʘʥʪʠʢʦʘʛʫʣʷʥʪʦʚ) ʦʩʪʘʝʪʩʷ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʨʦʮʝʥʪ ʧʘʮʠʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʧʨʠʥʠʤʘʶʪ ʘʥʪʠʢʦʘʛʫʣʷʥʪʳ ʥʝ 
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ʨʝʛʫʣʷʨʥʦ. ʋ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʧʘʮʠʝʥʪʦʚ ʩ ʮʝʣʴʶ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʪʨʦʤʙʦʵʤʙʦʣʠʠ ʧʨʠʤʝʥʷʶʪʩʷ ʤʝʪʦʜʳ çʚʳʢʣʶʯʝʥʠʷè ʠʟ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ 

ʫʰʢʘ ʣʝʚʦʛʦ ʧʨʝʜʩʝʨʜʠʷ. ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʩʧʦʩʦʙʦʚ: ʵʥʜʦʚʘʩʢʫʣʷʨʥʘʷ 

ʠʤʧʣʘʥʪʘʮʠʷ ʦʢʢʣʶʟʠʨʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ, ʪʦʨʘʢʦʩʢʦʧʠʯʝʩʢʘʷ ʤʝʪʦʜʠʢʘ 

ʥʘʣʦʞʝʥʠʷ ʢʣʠʧʩ ʥʘ ʦʩʥʦʚʘʥʠʝ ʫʰʢʘ ʃʇ ʣʠʙʦ ʫʰʠʚʘʥʠʝ ʫʰʢʘ ʃʇ. ɼʘʥʥʳʝ 

ʤʝʪʦʜʠʢʠ ʩʦʧʦʩʪʘʚʠʤʳ ʩ ʨʝʛʫʣʷʨʥʳʤ ʧʨʠʝʤʦʤ ʘʥʪʠʢʦʘʛʫʣʷʥʪʦʚ ʚ 

ʧʨʦʬʠʣʘʢʪʠʢʝ ʪʨʦʤʙʦʵʤʙʦʣʠʡ ʠ ɻʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʳ ʧʨʠ ʜʦʣʛʦʩʨʦʯʥʦʤ 

ʥʘʙʣʶʜʝʥʠʠ. ʀʟʥʘʯʘʣʴʥʦ ʠʩʢʣʶʯʝʥʠʝ ʫʰʢʘ ʃʇ ʠʟ ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ 

ʚʳʧʦʣʥʷʣʦʩʴ ʧʨʠ ʧʨʦʪʝʟʠʨʦʚʘʥʠʠ ʤʠʪʨʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ ʠ, ʧʦ ʥʘʙʣʶʜʝʥʠʶ 

ʨʷʜʘ ʘʚʪʦʨʦʚ, ʩʥʠʞʘʣʦ ʪʨʦʤʙʦʵʤʙʦʣʠʯʝʩʢʠʝ ʦʩʣʦʞʥʝʥʠʷ ʚ ʜʦʣʛʦʩʨʦʯʥʦʤ 

ʥʘʙʣʶʜʝʥʠʠ. ʀʩʩʣʝʜʦʚʘʥʠʝ LAAOS ʷʚʠʣʦʩʴ ʧʝʨʚrʤ ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʳʤ 

ʠʩʩʣʝʜʦʚʘʥʠʝʤ, ʚ ʢʦʪʦʨʦʤ ʦʮʝʥʠʚʘʣʩʷ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʆʅʄʂ ʫ ʧʘʮʠʝʥʪʦʚ, 

ʧʝʨʝʥʝʩʰʠʭ ʢʦʨʦʥʘʨʥʦʝ ʰʫʥʪʠʨʦʚʘʥʠʝ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʛʦ ʧʫʪʝʤ ʘʤʧʫʪʘʮʠʠ 

ʠʣʠ ʥʘʣʦʞʝʥʠʝʤ ʢʣʠʧʩʳ ʠʩʢʣʶʯʘʣʦʩʴ ʠʟ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʫʰʢʦ ʃʇ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ, ʯʪʦ ʧʨʦʮʝʜʫʨʘ ʙʝʟʦʧʘʩʥʘ ʠ ʥʝ 

ʫʚʝʣʠʯʠʚʘʝʪ ʚʨʝʤʷ ʦʧʝʨʘʮʠʠ ʠʣʠ ʧʝʨʠʦʧʝʨʘʮʠʦʥʥʳʝ ʢʨʦʚʦʪʝʯʝʥʠ.̫  

ɺ ʥʘʯʘʣʝ 2000 ʛʦʜʦʚ ʨʷʜʦʤ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʩʨʘʟʫ 

ʥʝʩʢʦʣʴʢʦ ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʵʥʜʦʚʘʩʢʫʣʷʨʥʦʛʦ ʟʘʢʨʳʪʠʷ ʫʰʢʘ ʃʇ. ʇʦʚʳʰʝʥʥʳʡ 

ʠʥʪʝʨʝʩ ʢ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠʥʠʮʠʠʨʦʚʘʣ ʧʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ Protect 

AF, ʚ ʭʦʜʝ ʢʦʪʦʨʦʛʦ ʩʨʘʚʥʠʚʘʣʘʩʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʢʢʣʶʟʠʨʫʶʱʝʛʦ 

ʫʩʪʨʦʡʩʪʚʘ ʠ ʧʦʩʪʦʷʥʥʳʡ ʧʨʠʝʤ ʘʥʪʠʢʦʘʛʫʣʷʥʪʘ (ɺʘʨʬʘʨʠʥ). ʈʝʟʫʣʴʪʘʪʳ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ, ʯʪʦ ʟʘʢʨʳʪʠʝ ʫʰʢʘ ʃʇ ʥʝ ʤʝʥʝʝ ʵʬʬʝʢʪʠʚʥʦ, ʯʝʤ 

ʨʝʛʫʣʷʨʥʳʡ ʧʨʠʝʤ ʘʥʪʠʢʦʘʛʫʣʷʥʪʦʚ. ʉʝʛʦʜʥʷ ʦʢʢʣʶʟʠʷ ʫʰʢʘ ʃʇ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʣʴʪʝʨʥʘʪʠʚʫ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʩ ʥʝʢʣʘʧʘʥʥʦʡ ʌʇ ʠ 

ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʷʤʠ ʜʣʷ ʨʝʛʫʣʷʨʥʦʛʦ ʧʦʣʫʯʝʥʠʷ ʘʥʪʠʢʦʘʛʫʣʷʥʪʥʦʡ ʪʝʨʘʧʠʠ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ Protect AF ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʦ 

ʩʦʧʦʩʪʘʚʠʤʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʘʥʪʠʢʦʘʛʫʣʷʥʪʥʦʡ ʪʝʨʘʧʠʠ, ʥʘʯʘʣʴʥʘʷ ʢʨʠʚʘʷ 

ʦʙʫʯʝʥʠʷ ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʯʘʩʪʦʪʫ ʧʝʨʠʧʨʦʮʝʜʫʨʥʳʭ ʦʩʣʦʞʥʝʥʠʡ, 

ʫʤʝʥʴʰʘʶʱʫʶʩʷ ʧʦ ʤʝʨʝ ʥʘʢʦʧʣʝʥʠʷ ʦʧʳʪʘ ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʮʝʜʫʨʳ.  
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ɺ ʙʫʜʫʱʝʤ ʦʢʢʣʶʟʠʷ ʫʰʢʘ ʃʇ ʤʦʞʝʪ ʩʪʘʪʴ ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʧʨʠʝʤʫ 

ʦʨʘʣʴʥʳʭ ʘʥʪʠʢʦʘʛʫʣʷʥʪʦʚ ʜʣʷ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ ʩ ʥʝʢʣʘʧʘʥʥʦʡ ʌʇ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʜʣʷ ʧʘʮʠʝʥʪʦʚ, ʥʝ ʞʝʣʘʶʱʠʭ ʧʨʠʥʠʤʘʪʴ ʆɸʂ [107]. 

ɺ ʧʦʩʣʝʜʥʠʝ ʪʨʠ ʜʝʩʷʪʠʣʝʪʠʷ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʭʠʨʫʨʛʠʯʝʩʢʠʝ 

ʤʝʪʦʜʳ ʣʝʯʝʥʠʷ ʌʇ, ʤʥʦʛʠʝ ʠʟ ʢʦʪʦʨʳʭ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣʠ ʩʝʙʷ ʢʘʢ 

ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʝ ʠ ʤʘʣʦʪʨʘʚʤʘʪʠʯʥʳʝ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʝʜʥʠʭ ʣʝʪ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʫ ʧʘʮʠʝʥʪʦʚ, ʧʝʨʝʥʝʩʰʠʭ 

ʈʏɸ ʠ ʫʜʝʨʞʠʚʘʶʱʠʭ ʩʠʥʫʩʦʚʳʡ ʨʠʪʤ [1] ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʘʮʠʝʥʪʘʤʠ, 

ʦʩʪʘʶʱʠʤʠʩʷ ʚ ʛʨʫʧʧʝ ʩʨʘʚʥʝʥʠʷ. 

ʆʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʭʠʨʫʨʛʠʯʝʩʢʦʡ 

ʢʦʨʨʝʢʮʠʠ ʧʦ ʫʩʪʨʘʥʝʥʠʶ ʌʇ ʠ ʚʧʦʩʣʝʜʩʪʚʠʠ ʫʜʝʨʞʘʥʠʶ ʩʠʥʫʩʦʚʦʛʦ ʨʠʪʤʘ 

ʙʳʣʘ ʦʧʝʨʘʮʠʷ çʣʘʙʠʨʠʥʪè, ʧʨʝʜʣʦʞʝʥʥʘʷ ʠ ʨʝʘʣʠʟʦʚʘʥʥʘʷ J.Cox ʚ 1987 ʛ. 

(ʨʠʩ. 1.8.1). ɺ ʭʦʜʝ ʜʘʥʥʦʛʦ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʚʳʧʦʣʥʷʣʦʩʴ 

ʨʘʟʜʝʣʝʥʠʝ ʧʨʘʚʦʛʦ ʠ ʣʝʚʦʛʦ ʧʨʝʜʩʝʨʜʠʡ ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ ʨʘʟʨʝʟʦʚ ʩ ʠʭ 

ʧʦʩʣʝʜʫʶʱʠʤ ʩʰʠʚʘʥʠʝʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʨʘʟʨʫʰʘʣʠʩʴ ʤʥʦʞʝʩʪʚʝʥʥʳʝ 

ʢʨʫʛʠ re-entry, ʘ ʠʤʧʫʣʴʩ ʦʪ ʉɸʋ ʜʦ ɸɺʋ ʨʘʩʧʨʦʩʪʨʘʥʷʣʩʷ ʧʦ ʦʙʨʘʟʦʚʘʥʥʦʤʫ 

ʣʘʙʠʨʠʥʪʫ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʥʘ ʞʝʣʫʜʦʯʢʠ. ʆʪʜʘʣʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʩʦʭʨʘʥʝʥʠʷ ʩʠʥʫʩʦʚʦʛʦ ʨʠʪʤʘ ʩʦʩʪʘʚʠʣʠ ʙʦʣʝʝ 90%.  

 

 

ʈʠʩ.1.8.1. ʉʭʝʤʘʪʠʯʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʧʨʘʚʦʛʦ ʠ ʣʝʚʦʛʦ ʧʨʝʜʩʝʨʜʠʡ  

ʠ ʧʨʝʜʣʘʛʘʝʤʳʭ ʣʠʥʝʡʥʳʭ ʨʘʟʨʝʟʦʚ ʧʨʠ ʚʳʧʦʣʥʝʥʠʝ ʦʧʝʨʘʮʠʠ çʣʘʙʠʨʠʥʪè 
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ʅʝʜʦʩʪʘʪʢʦʤ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʷʚʣʷʣʦʩʴ ʪʦ, ʯʪʦ ʚʤʝʰʘʪʝʣʴʩʪʚʦ 

ʚʳʧʦʣʥʷʣʦʩʴ ʦʜʥʦʤʦʤʝʥʪʥʦ ʧʨʠ ʘʦʨʪʦʢʦʨʦʥʘʨʥʦʤ ʰʫʥʪʠʨʦʚʘʥʠʠ ʠʣʠ 

ʧʨʦʪʝʟʠʨʦʚʘʥʠʠ ʢʣʘʧʘʥʦʚ, ʠ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʦʧʝʨʘʮʠʠ ʧʦ ʫʩʪʨʘʥʝʥʠʶ 

ʌʇ ʥʝ ʧʨʠʤʝʥʷʣʘʩʴ.  

ʅʘʫʯʥʳʝ ʠʟʳʩʢʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʚʳʷʚʣʝʥʠʷ ʩʫʙʩʪʨʘʪʘ ʌʇ, 

ʧʦʢʘʟʘʣʠ ʨʦʣʴ ʤʳʰʝʯʥʳʭ ʤʫʬʪ ʣʝʛʦʯʥʳʭ ʚʝʥ ʠ ʧʨʝʜʩʝʨʜʥʦʡ ʵʢʪʦʧʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʚ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʧʦʜʜʝʨʞʘʥʠʠ ʌʇ. 

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʦʙ ʵʣʝʢʪʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʤʝʭʘʥʠʟʤʘʭ ʌʇ, M. Haissaguerre ʠ ʩʦʘʚʪ. [46] ʠ C. Pappone ʠ ʩʦʘʚʪ. [82] 

ʨʘʟʨʘʙʦʪʘʣʠ ʤʝʪʦʜʳ ʤʘʣʦʠʥʚʘʟʠʚʥʦʛʦ ʣʝʯʝʥʠʷ ʌʇ ʧʫʪʝʤ ʠʟʦʣʷʮʠʠ ʤʫʬʪ ʠʣʠ 

ʣʠʥʝʡʥʦʡ ʘʙʣ̫ʮʠʠ ʧʦ ʧʝʨʠʤʝʪʨʫ ʚʩʝʭ ʃɺ. ʈʘʜʠʦʯʘʩʪʦʪʥʘʷ ʠʟʦʣʷʮʠʷ ʃɺ 

ʚʳʧʦʣʥʷʝʪʩʷ ʟʘ ʩʯʝʪ ʚʦʟʜʝʡʩʪʚʠʷ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʳ 500ï 

750 ʢɻʮ. ʊʦʢ ʧʨʦʭʦʜʠʪ ʤʝʞʜʫ ʜʠʩʪʘʣʴʥʳʤ ʢʦʥʯʠʢʦʤ ʵʥʜʦʢʘʨʜʠʘʣʴʥʦʛʦ 

ʵʣʝʢʪʨʦʜʘ ʠ ʠʥʜʠʬʬʝʨʝʥʪʥʳʤ ʵʣʝʢʪʨʦʜʦʤ (ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʣʘ), 

ʚʳʟʳʚʘʝʪ ʧʦʚʨʝʞʜʝʥʠʝ ʤʠʦʢʘʨʜʘ ʧʨʝʜʩʝʨʜʠʡ ʧʦʜ ʜʠʩʪʘʣʴʥʳʤ ʢʦʥʯʠʢʦʤ 

ʵʣʝʢʪʨʦʜʘ ʟʘ ʩʯʝʪ ʥʘʛʨʝʚʘʥʠʷ ʠ ʠʩʧʘʨʝʥʠʷ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʡ ʞʠʜʢʦʩʪʠ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʟʫʝʪʩʷ ʟʦʥʘ ʥʝʢʨʦʟʘ, ʥʝʩʧʦʩʦʙʥʘʷ ʢ ʧʨʦʚʝʜʝʥʠʶ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠʤʧʫʣʴʩʦʚ. ɿʦʥʘ ʧʦʚʨʝʞʜʝʥʠʷ ʧʨʠ ʥʘʥʝʩʝʥʠʝ ʦʜʥʦʡ 

ʘʧʧʣʠʢʘʮʠʠ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 4 ʜʦ 6 ʤʤ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʠʨʢʫʣʷʨʥʦʡ ʠʟʦʣʷʮʠʠ 

ʃɺ ʚ ʩʨʝʜʥʝʤ ʥʝʦʙʭʦʜʠʤʦ ʥʘʥʝʩʝʥʠʝ 25-40 ʘʙʣʷʮʠʦʥʥʳʭ ʪʦʯʝʢ; ʞʝʣʘʪʝʣʴʥʦ, 

ʯʪʦʙʳ ʢʘʞʜʘʷ ʧʦʩʣʝʜʫʶʱʘʷ ʪʦʯʢʘ ʯʘʩʪʠʯʥʦ ʧʝʨʝʩʝʢʘʣʘʩʴ ʩ ʧʨʝʜʳʜʫʱʝʡ 

ʪʦʯʢʦʡ ʘʙʣʷʮʠʠ, ʪʘʢ ʥʘʟʳʚʘʷ ʪʝʭʥʠʢʘ ʦʪ ʪʦʯʢʠ ʢ ʪʦʯʢʝ (çpoint-by-pointè).  

ʉʫʱʝʩʪʚʝʥʥʳʤ ʪʦʣʯʢʦʤ ʚ ʭʠʨʫʨʛʠʯʝʩʢʦʤ ʠʥʪʝʨʚʝʥʮʠʦʥʥʦʤ ʣʝʯʝʥʠʠ 

ʌʇ ʩʪʘʣʦ ʚʥʝʜʨʝʥʠʝ ʚ ʢʣʠʥʠʯʝʩʢʫʶ ʧʨʘʢʪʠʢʫ ʩʠʩʪʝʤ ʪʨʝʭʤʝʨʥʦʡ 

ʥʝʬʣʶʦʨʦʩʢʦʧʠʯʝʩʢʦʡ ʥʘʚʠʛʘʮʠʠ. ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʩʠʩʪʝʤʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʪʦʤ, ʯʪʦ ʙʣʘʛʦʜʘʨʷ ʨʘʟʤʝʱʝʥʥʦʡ ʧʦʜ ʩʧʠʥʦʡ ʧʘʮʠʝʥʪʘ ʨʘʤʢʝ ʩ ʪʨʝʤʷ 

ʤʘʛʥʠʪʘʤʠ ʩʦʟʜʘʝʪʩʷ ʩʪʘʪʠʯʝʩʢʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ, ʧʦʧʘʚ ʚ ʢʦʪʦʨʦʝ 

ʩʧʝʮʠʘʣʴʥʳʡ ʢʘʪʝʪʝʨ ʙʫʜʝʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ ʤʦʞʥʦ, ʧʝʨʝʤʝʱʘʷ ʢʘʪʝʪʝʨ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʚʳʧʦʣʥʠʪʴ 3D 
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ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʠʥʪʝʨʝʩʫʶʱʝʡ ʘʥʘʪʦʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ. ʉʠʩʪʝʤʘ ʦʯʝʥʴ 

ʧʦʭʦʞʘ ʥʘ ʣʶʙʫʶ ʥʘʚʠʛʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 

ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ ʧʨʠ ʝʟʜʝ ʥʘ ʘʚʪʦʤʦʙʠʣʝ, ʧʦʭʦʜʘʭ ʚ ʣʝʩ ʠ ʪ. ʜ., ʪʦʣʴʢʦ ʚ 

ʜʘʥʥʦʡ ʩʠʪʫʘʮʠʠ ʵʣʝʢʪʨʦʜ ï ʵʪʦ ʩʫʙʲʝʢʪ, ʘ ʢʘʤʝʨʘ ʩʝʨʜʮʘ ï ʵʪʦ ʦʙʲʝʢʪ. 

ʈʫʪʠʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʩʠʩʪʝʤʳ ʥʝʬʣʶʦʨʦʩʢʦʧʠʯʝʩʢʦʡ ʥʘʚʠʛʘʮʠʠ ʧʦʟʚʦʣʷʝʪ 

ʩʥʠʟʠʪʴ ʚʨʝʤʷ ʨʝʥʪʛʝʥʦʩʢʦʧʠʠ ʜʦ 5 ʤʠʥʫʪ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʠ ʚʦʚʩʝ ʥʝ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʥʪʛʝʥʦʩʢʦʧʠʶ ʠ ʨʝʥʪʛʝʥʦʛʨʘʬʠʶ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ 

ʘʙʣʷʮʠʠ ʃɺ.  

ʆʪʝʯʝʩʪʚʝʥʥʳʝ ʫʯʝʥʳʝ ʠʟ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʄʝʜʠʮʠʥʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʮʝʥʪʨʘ ʠʤʝʥʠ ɽ.ʅ. ʄʝʰʘʣʢʠʥʘ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ 

ʇʦʢʫʰʘʣʦʚʘ ɽ.ɸ. ʚ ʩʝʨʝʜʠʥʝ 2000-ʭ ʧʨʝʜʣʦʞʠʣʠ ʤʝʪʦʜ ʈʏɸ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ 

ʘʥʘʪʦʤʠʯʝʩʢʦʤ ʧʦʜʭʦʜʝ, ʢʦʥʝʯʥʦʡ ʪʦʯʢʦʡ ʢʦʪʦʨʦʛʦ ʷʚʣʷʣʦʩʴ ʧʦʚʨʝʞʜʝʥʠʝ 

ʟʦʥ ʨʘʩʧʦʣʦʞʝʥʠʷ ɻʉ ʚ ʣʝʚʦʤ ʧʨʝʜʩʝʨʜʠʠ, ʙʝʟ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʙʣʦʢʘ 

ʧʨʦʚʝʜʝʥʠʷ ʤʝʞʜʫ ʣʝʚʳʤ ʧʨʝʜʩʝʨʜʠʝʤ ʠ ʃɺʈʏɸ ʚʳʧʦʣʥʷʣʘʩʴ ʚ ʯʝʪʳʨʝʭ 

ʟʦʥʘʭ ɻʉ. ʇʝʨʚʘʷ ʟʦʥʘ ï ʧʦʛʨʘʥʠʯʥʳʡ ʫʯʘʩʪʦʢ ʃʇ ʠ ʣʝʚʦʡ ʚʝʨʭʥʝʡ ʣʝʛʦʯʥʦʡ 

ʚʝʥʳ ʩ 8 ʜʦ 13 ʯ ʥʘ ʚʦʦʙʨʘʞʘʝʤʦʤ ʮʠʬʝʨʙʣʘʪʝ ʧʦ ʦʢʨʫʞʥʦʩʪʠ ʫʩʪʴʷ ʣʝʚʦʡ 

ʃɺ. ɺʪʦʨʘʷ ʟʦʥʘ ʧʨʠʤʳʢʘʝʪ ʢ ʫʩʪʴʶ ʣʝʚʦʡ ʥʠʞʥʝʡ ʣʝʛʦʯʥʦʡ ʚʝʥʳ ʥʘ 5-10 ʯ 

ʧʦ ʦʢʨʫʞʥʦʩʪʠ ʫʩʪʴʷ ʚʝʥʳ ʚ ʧʨʦʝʢʮʠʠ ʠʟʥʫʪʨʠ ʣʝʚʦʛʦ ʧʨʝʜʩʝʨʜʠʷ. ʊʨʝʪʴʷ 

ʟʦʥʘ ʧʨʠʤʳʢʘʝʪ ʢ ʫʩʪʴʶ ʧʨʘʚʦʡ ʚʝʨʭʥʝʡ ʣʝʛʦʯʥʦʡ ʚʝʥʳ ʥʘ 7-1 ʯ ʧʦ 

ʦʢʨʫʞʥʦʩʪʠ ʫʩʪʴʷ ʚʝʥʳ ʚ ʧʨʦʝʢʮʠʠ ʠʟʥʫʪʨʠ ʃʇ (ʨʠʩ. 1.8.2). 

ɺʚʠʜʫ ʧʨʦʩʪʦʪʳ ʚʳʧʦʣʥʝʥʠʷ, ʜʘʥʥʳʡ ʚʠʜ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʌʇ 

ʧʦʣʫʯʠʣ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʢʦʥʮʝ 2000-ʭ 

ʛʦʜʦʚ, ʦʜʥʘʢʦ ʯʘʩʪʦʪʘ ʨʝʮʠʜʠʚʦʚ ʦʢʘʟʘʣʘʩʴ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʮʠʨʢʫʣʷʨʥʦʡ ʠʟʦʣʷʮʠʝʡ ʈʏɸ ʃɺ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʮʠʨʢʫʣʷʨʥʘʷ ʠʟʦʣʷʮʠʷ 

ʣʝʛʦʯʥʳʭ ʚʝʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʩʯʠʪʘʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʤ ʭʠʨʫʨʛʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʣʝʯʝʥʠʷ ʌʇ. 
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ʈʠʩ.1.8.2. ʉʭʝʤʘʪʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʣʝʚʦʛʦ ʧʨʝʜʩʝʨʜʠʷ  

ʠ ʟʦʥ ʈʏ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʠ ʘʥʘʪʦʤʠʯʝʩʢʦʤ ʧʦʜʭʦʜʝ ʈʏɸ ɻʉ 

 

ʅʘʯʠʥʘʷ ʩ 2005 ʛʦʜʘ, ʚ ʢʣʠʥʠʯʝʩʢʫʶ ʧʨʘʢʪʠʢʫ ʚʥʝʜʨʝʥʘ ʤʝʪʦʜʠʢʘ 

ʠʟʦʣʷʮʠʠ ʃɺ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʢʨʠʦʙʘʣʣʦʥʥʘʷ ʘʙʣʷʮʠʷ 

(ʨʠʩ. 1.8.3). ɻʣʘʚʥʦʝ ʦʪʣʠʯʠʝ ʦʪ ʈʏɸ ʚ ʪʦʤ, ʯʪʦ ʧʦʚʨʝʞʜʝʥʠʝ ʪʢʘʥʝʡ 

ʤʠʦʢʘʨʜʘ ʧʨʝʜʩʝʨʜʠʡ ʧʨʦʠʩʭʦʜʠʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦ ʧʝʨʠʤʝʪʨʫ ʃɺ, ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʘʣʣʦʥʘ ʦʢʨʫʛʣʦʡ ʬʦʨʤʳ, ʚʦ ʚʥʫʪʨʝʥʥʠʡ ʧʨʦʩʚʝʪ ʢʦʪʦʨʦʛʦ 

ʧʦʜʘʝʪʩʷ ʛʘʟ ï ʟʘʢʠʩʴ ʘʟʦʪʘ, ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʠ ʢʦʥʪʘʢʪʝ ʩ ʪʢʘʥʷʤʠ ʤʦʞʝʪ 

ʦʧʫʩʢʘʪʴʩʷ ʜʦ ʤʠʥʫʩ 70-80ʛʨʘʜʫʩʦʚ. ʇʨʠ ʩʪʦʣʴ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ 

ʧʨʦʠʩʭʦʜʠʪ ʟʘʤʝʨʟʘʥʠʝ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʡ ʚʦʜʳ ʚ ʢʣʝʪʢʝ, ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʣʴʜʘ 

ʠ ʨʘʟʨʳʚʦʤ ʢʣʝʪʦʯʥʳʭ ʤʝʤʙʨʘʥ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʨʦʠʩʭʦʜʠʪ ʧʦʚʨʝʞʜʝʥʠʝ 

ʤʠʦʢʘʨʜʘ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʨʫʙʮʦʚʦʡ ʪʢʘʥʠ, ʥʝ ʩʧʦʩʦʙʥʦʡ ʢ ʧʨʦʚʝʜʝʥʠʶ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠʤʧʫʣʴʩʦʚ. ʇʨʦʮʝʜʫʨʘ ʢʨʠʦʘʙʣʷʮʠʠ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʫʩʪʴʝ 

ʢʘʞʜʦʡ ʚʝʥʳ. ʇʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷ çFire and Iceè, ʜʦʩʪʘʪʦʯʥʦʝ ʚʨʝʤʷ ʜʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʥʝʦʙʨʘʪʠʤʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʤʠʦʢʘʨʜʘ ʚ ʤʝʩʪʝ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ʩ 

ʙʘʣʣʦʥʥʳʤ ʢʘʪʝʪʝʨʦʤ ʩʦʩʪʘʚʣʷʝʪ 240ʩʝʢʫʥʜ [61]. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦ 

ʠʩʪʝʯʝʥʠʠ ʧʝʨʚʠʯʥʦʛʦ ʚʨʝʤʝʥʠ ʘʙʣʷʮʠʠ ʠ ʩʦʭʨʘʥʝʥʠʠ ʧʨʦʚʝʜʝʥʠʷ ʩ ʤʠʦʢʘʨʜʘ 

ʧʨʝʜʩʝʨʜʠʡ ʥʘ ʪʢʘʥʴ ʃɺ ʠ ʦʙʨʘʪʥʦ, ʚʳʧʦʣʥʷʝʪʩʷ ʦʜʥʘ ʠʣʠ ʥʝʩʢʦʣʴʢʦ 

ʙʦʥʫʩʥʳʭ ʘʧʧʣʠʢʘʮʠʡ, ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʧʦʣʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʨʘʟʦʙʱʝʥʠʷ 

ʤʝʞʜʫ ʤʠʦʢʘʨʜʦʤ ʧʨʝʜʩʝʨʜʠʡ ʠ ʪʢʘʥʷʤʠ ʃɺ. ʈʝʟʫʣʴʪʘʪʳ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ 
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ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʦʣʫʯʘʝʤʘʷ ʟʦʥʘ ʧʦʚʨʝʞʜʝʥʠʡ ʙʦʣʝʝ 

ʛʦʤʦʛʝʥʥʘ, ʩ ʯʝʪʢʠʤʠ ʢʨʘʷʤʠ ʠ ʛʣʫʙʠʥʦʡ ʧʦʚʨʝʞʜʝʥʠʷ ʤʠʦʢʘʨʜʘ; ʪʝʤ ʩʘʤʳʤ 

ʫʤʝʥʴʰʘʝʪʩʷ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʨʝʮʠʜʠʚʘ ʌʇ ʠ ʨʘʟʚʠʪʠʷ ʧʦʩʪʘʙʣʷʮʠʦʥʥʳʭ 

ʧʨʝʜʩʝʨʜʥʳʭ ʪʘʭʠʢʘʨʜʠʡ. ʊʝʭʥʠʯʝʩʢʠ ʚʳʧʦʣʥʝʥʠʝ ʢʨʠʦʙʘʣʣʦʥʥʦʡ ʘʙʣʷʮʠʠ 

ʩʯʠʪʘʝʪʩʷ ʤʝʥʝʝ ʦʧʝʨʘʪʦʨ-ʟʘʚʠʩʠʤʦʡ ʧʨʦʮʝʜʫʨʦʡ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʈʏɸ. 

ʆʧʳʪʥʳʤ ʭʠʨʫʨʛʦʤ-ʦʧʝʨʘʪʦʨʦʤ ʩʯʠʪʘʝʪʩʷ ʩʧʝʮʠʘʣʠʩʪ, ʚʳʧʦʣʥʠʚʰʠʡ 50 

ʧʨʦʮʝʜʫʨ ʢʨʠʦʙʘʣʣʦʥʥʦʡ ʘʙʣʷʮʠʠ, ʪʦʛʜʘ ʢʘʢ ʧʨʠ ʈʏɸ ʃɺ ʥʝʦʙʭʦʜʠʤʦ 

ʚʳʧʦʣʥʠʪʴ ʥʝ ʤʝʥʝʝ 300 ʧʨʦʮʝʜʫʨ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʝʪʦʜʠʢʘ ʢʨʠʦʙʘʣʣʦʥʥʦʡ 

ʘʙʣʷʮʠʠ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʩʷ ʚ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ, ʛʜʝ ʦʧʝʨʘʪʦʨ ʥʝ 

ʠʤʝʝʪ ʙʦʣʴʰʦʛʦ ʦʧʳʪʘ ʚʳʧʦʣʥʝʥʠʷ ʈʏɸ ʠʣʠ ʥʝ ʠʤʝʝʪ ʝʛʦ ʚʦʚʩʝ. ʆʙʱʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʝʠʭ ʤʝʪʦʜʠʢ ʩʯʠʪʘʝʪʩʷ ʩʦʧʦʩʪʘʚʠʤʦʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʨʠ 

ʜʣʠʪʝʣʴʥʦʤ ʥʘʙʣʶʜʝʥʠʠ ʧʘʮʠʝʥʪʦʚ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʩʚʦʙʦʜʘ ʦʪ ʌʇ ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ ʧʘʨʦʢʩʠʟʤʘʣʴʥʦʡ ʬʦʨʤʦʡ ʌʇ ʯʝʨʝʟ 12 ʤʝʩʷʮʝʚ ʧʦʩʣʝ 

ʦʜʥʦʢʨʘʪʥʦʡ ʧʨʦʮʝʜʫʨʳ ʩʦʩʪʘʚʣʷʝʪ 73% ʜʣʷ ʈʏɸ ʠ 75% ʜʣʷ ʢʨʠʦʘʙʣʷʮʠʠ 

[61]. 

 

 

ʈʠʩ. 1.8.3. ɸʙʣʷʮʠʷ ʣʝʚʦʡ ʚʝʨʭʥʝʡ ʣʝʛʦʯʥʦʡ ʚʝʥʳ. 

(ʩʪʘʟ ʢʦʥʪʨʘʩʪʘ ʚ ʦʙʪʫʨʠʨʦʚʘʥʥʦʡ ʣʝʚʦʡ ʚʝʨʭʥʝʡ ʣʝʛʦʯʥʦʡ ʚʝʥʝ) 

 

ɺ 2005 ʛʦʜʫ ʛʨʫʧʧʦʡ ʫʯʝʥʳʭ, ʚʦʟʛʣʘʚʣʷʝʤʳʭ R.K. Wolf, ʦʧʫʙʣʠʢʦʚʘʥʘ 

ʨʘʙʦʪʘ ʦ ʚʳʧʦʣʥʝʥʠʝ ʪʦʨʘʢʦʩʢʦʧʠʯʝʩʢʦʡ ʙʠʧʦʣʷʨʥʦʡ ʠʟʦʣʷʮʠʠ ʣʝʛʦʯʥʳʭ ʚʝʥ 
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ʠ ʚʳʢʣʶʯʝʥʠʷ ʫʰʢʘ ʣʝʚʦʛʦ ʧʨʝʜʩʝʨʜʠʷ ʫ 27 ʧʘʮʠʝʥʪʦʚ (18 ʠʟ ʢʦʪʦʨʳʭ ʩ 

ʧʘʨʦʢʩʠʟʤʘʣʴʥʦʡ ʬʦʨʤʦʡ ʌʇ) [106] (ʨʠʩ. 1.8.4). ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʜʫʨʳ 

ʩʦʩʪʘʚʠʣʘ 91,3%. ɽʱʝ ʙʦʣʴʰʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʜʦ 96%, ʧʦʢʘʟʘʣʘ ʨʘʙʦʪʘ J.R. 

Edgerton et al, ʣʠʥʠʠ ʘʙʣʷʮʠʠ ʚʳʧʦʣʥʷʣʠʩʴ ʧʦ ʩʭʝʤʝ Dallas lesion set, 

ʠʤʠʪʠʨʫʶʱʝʡ ʣʝʚʦʩʪʦʨʦʥʥʶʶ ʯʘʩʪʴ ʦʧʝʨʘʮʠʠ Cox Maze III. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʧʨʝʦʙʣʘʜʘʣʠ ʧʘʮʠʝʥʪʳ ʩ ʧʝʨʩʠʩʪʠʨʫʶʱʝʡ ʬʦʨʤʦʡ ʌʇ. 

ʇʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚʩʝʣʷʶʪ ʫʚʝʨʝʥʥʦʩʪʴ, ʯʪʦ 

ʪʦʨʘʢʦʩʢʦʧʠʯʝʩʢʘʷ ʘʙʣʷʮʠʷ ʃʇ ʩʪʘʥʝʪ ʦʧʝʨʘʮʠʝʡ ʚʳʙʦʨʘ, ʪʘʢ ʢʘʢ ʩʦʯʝʪʘʝʪ ʚ 

ʩʝʙʝ ʚʳʩʦʯʘʡh ʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʦʩʭʦʜʠʪ 

ʢʘʪʝʪʝʨʥʳʝ ʠ ʤʝʜʠʢʘʤʝʥʪʦʟʥʳʝ ʤʝʪʦʜʳ ʪʝʨʘʧʠʠ ʢʦʥʪʨʦʣʷ ʨʠʪʤʘ, ʩ 

ʜʦʩʪʘʪʦʯʥʦ ʥʠʟʢʠʤʠ ʨʠʩʢʘʤʠ.  

 

ʈʠʩ.1.8.4. ʀʟʦʙʨʘʞʝʥʠʝ ʣʝʚʦʛʦ ʧʨʝʜʩʝʨʜʠʷ (ʚʠʜ ʩʟʘʜʠ) ʠ ʧʨʝʜʣʘʛʘʝʤʳʭ ʣʠʥʠʡ 

ʘʙʣʷʮʠʠ ʧʨʠ ʪʦʨʘʢʦʩʢʦʧʠʯʝʩʢʦʡ ʈʏɸ ʣʝʚʦʛʦ ʧʨʝʜʩʝʨʜʠʷ 

(ʧʫʥʢʪʠʨʥʦʡ ʣʠʥʠʝʡ ʦʙʦʟʥʘʯʘʝʪʩʷ ʟʦʥʘ ʘʤʧʫʪʘʮʠʠ ʫʰʢʘ ʃʇ) 

 

ʉ ʥʘʢʦʧʣʝʥʠʝʤ ʦʧʳʪʘ ʠ ʢʦʣʠʯʝʩʪʚʘ ʚʳʧʦʣʥʝʥʥʳʭ ʧʨʦʮʝʜʫʨ ʠʟʤʝʥʷʣʦʩʴ 

ʦʪʥʦʰʝʥʠʝ ʢ ʜʘʥʥʦʤʫ ʚʠʜʫ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʌʇ, ʪʘʢ ʢʘʢ ʧʨʦʮʝʥʪ 

ʦʩʣʦʞʥʝʥʠʡ ʦʢʘʟʘʣʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʧʨʠ ʢʘʪʝʪʝʨʥʳʭ ʘʙʣʷʮʠʷʭ. 

ɺʦʟʥʠʢʘʶʱʠʝ ʧʦʩʪʘʙʣʷʮʠʦʥʥʳʝ ʪʘʭʠʢʘʨʜʠʠ ʟʘʯʘʩʪʫʶ ʢʣʠʥʠʯʝʩʢʠ 

ʧʝʨʝʥʦʩʷʪʩʷ ʧʘʮʠʝʥʪʘʤʠ ʭʫʞʝ, ʯʝʤ ʌʇ, ʠ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳ ʢ 

ʘʥʪʠʘʨʠʪʤʠʯʝʩʢʦʡ ʠ ʧʫʣʴʩʫʨʝʞʘʶʱʝʡ ʪʝʨʘʧʠʠ, ʯʪʦ ʪʨʝʙʫʝʪ ʧʦʚʪʦʨʥʳʭ 
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ʢʘʪʝʪʝʨʥʳʭ ʧʨʦʮʝʜʫʨ ʈʏɸ ʜʘʥʥʳʭ ʘʨʠʪʤʠʡ. ʕʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʫʚʝʣʠʯʠʚʘʝʪ 

ʨʠʩʢʠ ʦʩʣʦʞʥʝʥʠʡ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʩʪʦʠʤʦʩʪʴ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ 

ʣʝʯʝʥʠʷ  ʜʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ. ʅʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʤʠʥʫʩʳ ʪʦʨʘʢʦʩʢʦʧʠʯʝʩʢʦʡ 

ʈʏɸ ʃʇ, ʵʪʦʪ ʚʠʜ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʌʇ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ, ʯʪʦ 

ʧʘʮʠʝʥʪʘʤ, ʥʝ ʧʦʜʭʦʜʠʚʰʠʤ ʜʣʷ ʵʥʜʦʚʘʩʢʫʣʷʨʥʦʡ ʘʙʣʷʮʠʠ, ʚʦʟʤʦʞʥʦ 

ʚʳʧʦʣʥʝʥʠʝ ʈʏɸ ʩ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʤ ʧʨʦʮʝʥʪʦʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʫʜʝʨʞʘʥʠʷ ʩʠʥʫʩʦʚʦʛʦ ʨʠʪʤʘ. 

 

1.9. ʕʤʙʨʠʦʛʝʥʝʟ ʢʦʨʦʥʘʨʥʳʭ ʩʦʩʫʜʦʚ 

 

ʇʨʠʤʠʪʠʚʥʳʝ ʧʫʣʴʩʠʨʫʶʱʠʝ ʩʦʩʫʜʳ ʠʣʠ ʩʝʨʜʮʘ ʙʦʣʝʝ ʩʣʦʞʥʳʭ 

ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ, ʪʘʢʠʭ ʢʘʢ ʢʨʫʧʥʳʝ ʤʦʨʩʢʠʝ ʨʘʢʦʦʙʨʘʟʥʳʝ ʠʣʠ ʤʦʣʣʶʩʢʠ, 

ʣʠʰʝʥʳ ʢʦʨʦʥʘʨʥʦʡ ʚʘʩʢʫʣʷʨʠʟʘʮʠʠ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʤʘʩʩʳ ʤʠʦʢʘʨʜʘ, 

ʩʝʨʜʝʯʥʘʷ ʤʳʰʮʘ ʦʨʛʘʥʠʟʦʚʘʥʘ ʚ ʛʫʙʯʘʪʫʶ ʩʝʪʴ ʪʨʘʙʝʢʫʣ ï ʪʘʢʦʝ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʤʠʦʢʘʨʜʘ ʚʩʪʨʝʯʘʝʪʩʷ ʫ ʥʝʢʦʪʦʨʳʭ ʥʠʟʰʠʭ ʧʦʟʚʦʥʦʯʥʳʭ, 

ʦʙʳʯʥʦ ʭʦʣʦʜʥʦʢʨʦʚʥʳʭ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʝʜʣʳʭ ʞʠʚʦʪʥʳʭ ʩ ʥʠʟʢʠʤ 

ʢʨʦʚʷʥʳʤ ʜʘʚʣʝʥʠʝʤ, ʚ ʯʘʩʪʥʦʩʪʠ, ʥʝʢʦʪʦʨʳʭ ʨʳʙ [100] ʠ ʟʝʤʥʦʚʦʜʥʳʭ, 

ʠʤʝʶɦʠʭ ʞʝʣʫʜʦʯʝʢ, ʣʠʰʝʥʥʳʡ ʢʦʨʦʥʘʨʥʳʭ ʘʨʪʝʨʠʡ. 

ɺʥʝʰʥʠʡ ʢʦʨʦʥʘʨʥʳʡ ʢʨʦʚʦʪʦʢ ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ, ʢʦʛʜʘ ʠʟ-ʟʘ 

ʪʨʘʙʝʢʫʣʷʨʥʦʩʪʠ ʩʝʨʜʮʘ ʢʨʦʚʦʦʙʨʘʱʝʥʠʝ ʥʝ ʤʦʞʝʪ ʙʳʪʴ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ, ʘ ʫʚʝʣʠʯʝʥʥʘʷ ʪʦʣʱʠʥʘ ʢʦʤʧʘʢʪʥʦʛʦ ʩʣʦʷ ʠʩʢʣʶʯʘʝʪ 

ʝʛʦ ʘʜʝʢʚʘʪʥʦʝ ʧʠʪʘʥʠʝ ʠ ʥʘʩʳʱʝʥʠʝ ʢʠʩʣʦʨʦʜʦʤ ʧʫʪʝʤ ʜʠʬʬʫʟʠʠ ʠʟ 

ʧʨʦʩʚʝʪʘ ʞʝʣʫʜʦʯʢʦʚ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʙʦʣʴʰʠʥʩʪʚʘ ʦʨʛʘʥʦʚ ʚ ʦʨʛʘʥʠʟʤʝ 

ʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ, ʩʝʨʜʮʝ ʜʦʣʞʥʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʥʝʧʨʝʨʳʚʥʦ ʩ 

ʦʯʝʥʴ ʨʘʥʥʠʭ ʩʪʘʜʠʡ ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʨʘʩʪʫʱʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ 

ʵʤʙʨʠʦʥʘ. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ D. Levin ʠ G. Gardiner [66], ʚʝʥʝʯʥʦ-ʘʨʪʝʨʠʘʣʴʥʘʷ 

ʩʠʩʪʝʤʘ ʯʝʣʦʚʝʢʘ ʬʦʨʤʠʨʫʝʪʩʷ ʢ 9-ʡ ʥʝʜʝʣʝ ʠʟ ʘʥʛʠʦʙʣʘʩʪʠʯʝʩʢʦʛʦ ʩʢʝʣʝʪʘ. 
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ʈʘʩʧʨʦʩʪʨʘʥʷʷʩʴ ʚ ʵʧʠʢʘʨʜʝ, ʦʥʘ ʦʙʨʘʟʫʝʪ ʦʩʥʦʚʥʳʝ ʩʪʚʦʣʳ ʚʝʥʝʯʥʳʭ 

ʘʨʪʝʨʠʡ.  

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʩʯʠʪʘʣʦʩʴ, ʯʪʦ ʢʦʨʦʥʘʨʥʳʝ ʘʨʪʝʨʠʠ (ʂɸ) 

ʧʨʠʩʦʝʜʠʥʷʣʠʩʴ ʢ ʩʠʩʪʝʤʥʦʡ ʮʠʨʢʫʣʷʮʠʠ ʚ ʢʦʨʥʝ ʘʦʨʪʳ ʩʬʦʨʤʠʨʦʚʘʥʥʳʤ 

ʘʥʛʠʦʛʝʥʝʟʦʤ (ʘʥʛʠʦʛʝʥʝʟ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʦʙʨʘʟʦʚʘʥʠʝ ʥʦʚʳʭ ʩʦʩʫʜʦʚ ʠʟ ʨʘʥʝʝ 

ʩʫʱʝʩʪʚʦʚʘʚʰʠʭ, ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʵʥʜʦʪʝʣʠʘʣʴʥʦʛʦ 

ʧʨʦʨʘʩʪʘʥʠʷ) ʠʟ ʵʥʜʦʪʝʣʠʷ ʢʦʨʥʷ ʘʦʨʪʳ, ʪʦʛʜʘ ʢʘʢ ʩʝʨʜʝʯʥʳʝ ʚʝʥʳ 

ʩʦʝʜʠʥʷʶʪʩʷ ʩ ʦʙʱʝʡ ʮʠʨʢʫʣʷʮʠʝʡ ʯʝʨʝʟ ʢʦʨʦʥʘʨʥʳʡ ʩʠʥʫʩ. ɼʘʥʥʘʷ 

ʢʦʥʮʝʧʮʠʷ ʷʚʣʷʣʘʩʴ ʚʝʜʫʱʝʡ ʜʦ ʢʦʥʮʘ 1980-ʭ ʛʦʜʦʚ. ʅʝʜʘʚʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʪʨʦʚʠʨʫʩʥʦʛʦ ʪʘʨʛʝʪʠʨʦʚʘʥʠʷ [30] ʠ ʢʫʨʠʥʳʭ ʵʤʙʨʠʦʥʦʚ 

[84] ʯʝʪʢʦ ʧʦʢʘʟʘʣʠ ʵʢʩʪʨʘʢʘʨʜʠʘʣʴʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʘʥʛʠʦʙʣʘʩʪʦʚ, 

ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪ ʧʨʠʤʠʪʠʚʥʳʝ ʩʦʩʫʜʠʩʪʳʝ ʨʫʩʣʘ. ʇʦ ʤʝʥʴʰʝʡ ʤʝʨʝ ʯʘʩʪʴ 

ʨʘʥʥʝʡ ʘʨʪʝʨʠʘʣʴʥʦʡ ʢʦʨʦʥʘʨʥʦʡ ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʦʙʨʘʟʫʝʪʩʷ ʧʫʪʝʤ 

ʚʘʩʢʫʣʦʛʝʥʝʟʘ, ʪʦ ʝʩʪʴ ʩʣʠʷʥʠʷ ʵʥʜʦʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ-ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ 

(ʘʥʛʠʦʙʣʘʩʪʳ), ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʩʣʠʷʥʠʷ ʢʣʘʩʪʝʨʦʚ ʵʥʜʦʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʥʦʚʳʭ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ, ʩ ʟʘʢʣʶʯʠʪʝʣʴʥʳʤ ʵʪʘʧʦʤ 

ʨʘʟʚʠʪʠʷ ï ʧʦʜʢʣʶʯʝʥʠʝʤ ʢ ʘʦʨʪʝ [30]. ʇʨʝʜʧʦʣʘʛʘʝʤʳʝ ʞʝ ʵʥʜʦʪʝʣʠʘʣʴʥʳʝ 

ʢʣʝʪʢʠ ʂɸ ʥʝ ʟʘʨʦʞʜʘʶʪʩʷ ʦʪ ʢʦʨʥʷ ʘʦʨʪʳ, ʘ ʜʠʬʬʝʨʝʥʮʠʨʫʶʪʩʷ ʚ ʢʣʝʪʢʠ 

ʩʪʝʥʢʠ ʘʦʨʪʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʚʳʪʝʩʥʷʶʪʩʷ ʩʪʘʨʳʝ ʢʦʥʮʝʧʮʠʠ ʦ ʧʨʦʨʘʩʪʘʥʠʠ 

ʢʦʨʦʥʘʨʥʳʭ ʘʨʪʝʨʠʡ ʦʪ ʘʦʨʪʳ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʩʝ ʠʤʝʶʱʠʝʩʷ ʜʘʥʥʳʝ ʦʙ 

ʵʤʙʨʠʦʛʝʥʝʟʝ ʩʝʨʜʮʘ ʠ ʩʦʩʫʜʦʚ ʧʦʣʫʯʝʥʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʵʤʙʨʠʦʥʦʚ ʤʳʰʝʡ ʠ ʧʪʠʮ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʦʪʥʦʩʠʪʝʣʴʥʘʷ 

ʵʚʦʣʶʮʠʦʥʥʘʷ ʙʣʠʟʦʩʪʴ ʤʳʰʝʡ ʠ ʯʝʣʦʚʝʢʘ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʳʰʝʡ 

ʢʘʢ ʦʧʪʠʤʘʣʴʥʫʶ ʤʦʜʝʣʴ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʚʠʪʠʷ ʢʦʨʦʥʘʨʥʳʭ 

ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ ʫ ʣʶʜʝʡ. ʊʘʢʞʝ ʧʪʠʯʴʠ ʠ ʯʝʣʦʚʝʯʝʩʢʠʝ ʢʦʨʦʥʘʨʥʳʝ 

ʩʦʩʫʜʳ ʠʤʝʶʪ ʩʭʦʜʩʪʚʦ ï ʩʫʙʵʧʠʢʘʨʜʠʘʣʴʥʦʝ ʟʘʣʝʛʘʥʠʝ ʦʩʥʦʚʥʳʭ 

ʘʨʪʝʨʠʘʣʴʥʳʭ ʚʝʪʚʝʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʨʘʚʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʤʦʜʝʣʝʡ 
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ʞʠʚʦʪʥʳʭ ʜʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʤʦʨʬʦʛʝʥʝʟʝ ʢʦʨʦʥʘʨʥʳʭ 

ʘʨʪʝʨʠʡ.  

 

1.10 ʊʠʧʳ ʢʦʨʦʥʘʨʥʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʩʝʨʜʮʘ 

 

ʆʙʱʝʧʨʠʟʥʘʥʥʦ ʚʳʜʝʣʷʶʪ ʪʨʠ ʪʠʧʘ ʢʦʨʦʥʘʨʥʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ 

ʞʝʣʫʜʦʯʢʦʚ ʩʝʨʜʮʘ: ʧʨʘʚʳʡ, ʣʝʚʳʡ ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʪʠʧʘ ʢʦʨʦʥʘʨʥʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, ʦʨʠʝʥʪʠʨʫʶʪʩʷ ʥʘ ʠʩʪʦʯʥʠʢ 

ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ ʥʠʞʥʝʙʦʢʦʚʦʡ ʩʪʝʥʢʠ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ. 

ʇʨʠ ʣʝʚʦʤ ʪʠʧʝ ʢʦʨʦʥʘʨʥʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʘʨʪʝʨʠʘʣʴʥʦʡ ʧʝʪʣʠ ʩʝʨʜʮʘ ʫʯʘʩʪʚʫʶʪ ʧʝʨʝʜʥʷʷ ʥʠʩʭʦʜʷʱʘʷ ʘʨʪʝʨʠʷ ʠʟ 

ʩʠʩʪʝʤʳ ʣʝʚʦʡ ʢʦʨʦʥʘʨʥʦʡ ʘʨʪʝʨʠʠ ʠ ʟʘʜʥʷʷ ʥʠʩʭʦʜʷʱʘʷ ʘʨʪʝʨʠʷ ʠʟ ʣʝʚʦʡ 

ʦʛʠʙʘʶʱʝʡ ʘʨʪʝʨʠʠ (ʨʠʩ.1.10.1). 

  

 

 

 

 

 

 

 

 

                        ʘ)                                                          ʙ)  

ʈʠʩ. 1.10.1. ʃʝʚʳʡ ʪʠʧ ʢʦʨʦʥʘʨʥʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ; 

ʘ) ʧʨʘʚʘʷ ʢʦʨʦʥʘʨʥʘʷ ʘʨʪʝʨʠʷ; ʙ) ʣʝʚʘʷ ʢʦʨʦʥʘʨʥʘʷ ʘʨʪʝʨʠʷ. 

 

ʇʨʠ ʧʨʘʚʦʤ ʪʠʧʝ ʢʦʨʦʥʘʨʥʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʘʨʪʝʨʠʘʣʴʥʦʡ ʧʝʪʣʠ ʩʝʨʜʮʘ ʫʯʘʩʪʚʫʶʪ ʧʝʨʝʜʥʷʷ ʥʠʩʭʦʜʷʱʘʷ ʘʨʪʝʨʠʷ ʠʟ 
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ʩʠʩʪʝʤʳ ʣʝʚʦʡ ʢʦʨʦʥʘʨʥʦʡ ʘʨʪʝʨʠʠ ʠ ʟʘʜʥʷʷ ʥʠʩʭʦʜʷʱʘʷ ʘʨʪʝʨʠʷ ʠʟ ʩʠʩʪʝʤʳ 

ʧʨʘʚʦʡ ʢʦʨʦʥʘʨʥʦʡ ʘʨʪʝʨʠʠ (ʨʠʩ. 1.10.2). 

 

 

 

 

 

 

 

 

 

                    ʘ)                                                          ʙ)  

ʈʠʩ. 1.10.2. ʇʨʘʚʳʡ ʪʠʧ ʢʦʨʦʥʘʨʥʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ; 

ʘ) ʧʨʘʚʘʷ ʢʦʨʦʥʘʨʥʘʷ ʘʨʪʝʨʠʷ; ʙ) ʣʝʚʘʷ ʢʦʨʦʥʘʨʥʘʷ ʘʨʪʝʨʠʷ 

 

ʇʨʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʤ ʪʠʧʝ ʢʨʦʚʦʩʥʘʙʞʝʥʠʝ ʥʠʞʥʝʙʦʢʦʚʦʡ ʩʪʝʥʢʠ 

ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ ʚ ʨʘʚʥʦʡ ʤʝʨʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʟ ʙʘʩʩʝʡʥʦʚ ʧʨʘʚʦʡ ʠ ʣʝʚʦʡ 

ʢʦʨʦʥʘʨʥʳʭ ʘʨʪʝʨʠʡ  (ʨʠʩ. 1.10.3). 

 

 

 

 

 

 

 

                       ʘ)                                                         ʙ)  

ʈʠʩ. 1.10.3. ʉʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ ʪʠʧ ʢʦʨʦʥʘʨʥʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ; 

ʘ) ʧʨʘʚʘʷ ʢʦʨʦʥʘʨʥʘʷ ʘʨʪʝʨʠʷ; ʙ) ʣʝʚʘʷ ʢʦʨʦʥʘʨʥʘʷ ʘʨʪʝʨʠʷ 
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ɸʨʪʝʨʠʘʣʴʥʦʝ ʢʦʣʴʮʦ ʠ ʧʝʪʣʷ ʷʚʣʷʶʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝʤ 

ʜʣʷ ʨʘʟʚʠʪʠʷ ʢʦʣʣʘʪʝʨʘʣʴʥʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʩʝʨʜʮʘ. ʏʪʦ ʧʦʟʚʦʣʷʝʪ 

ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʧʦʪʨʝʙʥʦʩʪʴ ʤʠʦʢʘʨʜʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʟʘ ʩʯʝʪ ʜʠʣʘʪʘʮʠʠ 

ʢʦʣʣʘʪʝʨʘʣʴʥʳʭ ʚʝʪʚʝʡ ʧʨʠ ʩʪʝʥʦʪʠʯʝʩʢʦʤ ʧʦʨʘʞʝʥʠʠ ʠ/ʠʣʠ ʦʢʢʣʶʟʠʠ 

ʦʜʥʦʛʦ ʠʟ ʩʦʩʫʜʦʚ ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʬʦʨʤʠʨʦʚʘʥʠʝ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʢʦʣʴʮʘ. 

 

1.11. ɺʘʨʠʘʥʪʥʘʷ ʘʥʘʪʦʤʠʷ ʧʨʝʜʩʝʨʜʥʳʭ ʘʨʪʝʨʠʡ 

 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʨʝʜʩʝʨʜʥʳʝ ʘʨʪʝʨʠʠ ʚʧʝʨʚʳʝ ʙʳʣʠ ʦʧʠʩʘʥʳ ʝʱʝ ʚ 

17-ʤ ʚʝʢʝ, ʘʥʘʪʦʤʠʷ ʧʨʝʜʩʝʨʜʥʦʛʦ ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ ʦʩʪʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʠʟʫʯʝʥʥʦʡ. ɼʣʷ ʵʪʦʛʦ ʩʫʱʝʩʪʚʫʝʪ ʢʘʢ ʤʠʥʠʤʫʤ ʜʚʝ ʧʨʠʯʠʥʳ: ʧʨʝʜʩʝʨʜʥʳʝ 

ʘʨʪʝʨʠʠ ʦʯʝʥʴ ʚʘʨʠʘʪʠʚʥʳ, ʠ ʢʣʠʥʠʮʠʩʪʳ ʥʝ ʫʯʠʪʳʚʘʶʪ ʦʩʦʙʝʥʥʦʩʪʠ ʠʭ 

ʚʝʪʚʣʝʥʠʷ, ʭʦʪʷ ʦʥʠ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʘʪʦʬʠʟʠʦʣʦʛʠʠ ʬʠʙʨʠʣʣʷʮʠʠ 

ʧʨʝʜʩʝʨʜʠʡ ʠ ʜʨʫʛʠʭ ʪʘʭʠʘʨʠʪʤʠʡ. ʉʫʱʝʩʪʚʫʶʱʠʝ ʧʫʙʣʠʢʘʮʠʠ ʦʪʩʳʣʘʶʪ ʢ 

ʢʣʘʩʩʠʯʝʩʢʠʤ ʨʘʙʦʪʘʤ ʧʦ ʘʥʘʪʦʤʠʠ, ʚ ʢʦʪʦʨʳʭ ʠʤʝʶʪʩʷ ʫʧʦʤʠʥʘʥʠʷ ʪʦʣʴʢʦ ʦ 

ʪʦʤ, ʯʪʦ ʧʨʝʜʩʝʨʜʥʳʝ ʘʨʪʝʨʠʠ ʦʪʭʦʜʷʪ ʦʪ ʧʨʘʚʦʡ ʠʣʠ ʣʝʚʦʡ ʢʦʨʦʥʘʨʥʦʡ 

ʘʨʪʝʨʠʠ. 

ʆʙʱʝʧʨʠʥʷʪʦ ʚʳʜʝʣʷʶʪ ʜʚʝ ʢʨʫʧʥʳʝ ʧʨʝʜʩʝʨʜʥʳʝ ʘʨʪʝʨʠʠ: ʘʨʪʝʨʠʷ 

ʩʠʥʦʘʪʨʠʘʣʴʥʦʛʦ ʫʟʣʘ (ʉɸʋ) ʠ ʘʨʪʝʨʠʷ ʘʪʨʠʦʚʝʥʪʨʠʢʫʣʷʨʥʦʛʦ ʫʟʣʘ [2]. ʇʦ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ, ʢʨʦʚʦʩʥʘʙʞʝʥʠʝ ʉɸʋ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʪ ʧʨʘʚʦʡ (ʨʝʞʝ ʦʪ ʣʝʚʦʡ) ʚʝʥʝʯʥʦʡ 

ʘʨʪʝʨʠʠ [11]. ɺ ʣʠʪʝʨʘʪʫʨʝ ʪʘʢʞʝ ʠʤʝʝʪʩʷ ʫʧʦʤʠʥʘʥʠʝ ʝʱʝ ʦʙ ʦʜʥʦʡ 

ʧʨʝʜʩʝʨʜʥʦʡ ʘʨʪʝʨʠʠ ʂʶʛʝʣʷ [62]. ʇʝʨʚʳʤ, ʢʪʦ ʚ ʥʘʯʘʣʝ 20-ʛʦ ʚʝʢʘ ʧʦʜʨʦʙʥʦ 

ʦʧʠʩʘʣ ʠ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʣ ʧʨʝʜʩʝʨʜʥʳʝ ʘʨʪʝʨʠʠ, ʙʳʣ ʥʝʤʝʮʢʠʡ ʘʥʘʪʦʤ 

ɺʝʨʥʝʨ ʐʧʘʪʝʣʴʛʦʣʴʮ, ʧʨʦʬʝʩʩʦʨ ʃʝʡʧʮʠʛʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʂ 1914-ʤʫ 

ʛʦʜʫ ʦʥ ʧʦʜʛʦʪʦʚʠʣ ʢ ʧʫʙʣʠʢʘʮʠʠ ʪʨʫʜ çDie Arterien der Herzwandè, ʢʦʪʦʨʳʡ 

ʦʧʫʙʣʠʢʦʚʘʣ ʚ 1924 ʛʦʜʫ [105]. ʉʦʛʣʘʩʥʦ ʝʛʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʧʨʝʜʩʝʨʜʥʳʝ 

ʘʨʪʝʨʠʠ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʧʝʨʝʜʥʠʝ, ʩʨʝʜʠʥʥʳʝ ʠ ʟʘʜʥʠʝ [94]. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʩʪʘ ʦʪʭʦʞʜʝʥʠʷ ʠ ʜʦʤʠʥʠʨʫʶʱʝʛʦ ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ 
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ʧʨʝʜʩʝʨʜʠʷ, ʦʥ ʧʦʜʨʘʟʜʝʣʷʣ ʘʨʪʝʨʠʠ ʥʘ ʧʨʘʚʦʧʨʝʜʩʝʨʜʥʳʝ (ʨʠʩ.1.11.1) ʠ 

ʣʝʚʦʧʨʝʜʩʝʨʜʥʳʝ (ʨʠʩ.1.11.2).  

ʆʜʥʘʢʦ ʚ ʘʥʛʣʦʷʟʳʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʜʦʣʛʦʝ ʚʨʝʤʷ ʥʝ ʫʧʦʤʠʥʘʣʠ 

ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʐʧʘʪʝʣʴʛʦʣʴʮʘ. ɺ 1921 ʛʦʜʫ ʘʤʝʨʠʢʘʥʩʢʠʡ ʘʥʘʪʦʤ ʃʫʠʩ 

ɻʨʦʩʩ ʦʧʫʙʣʠʢʦʚʘʣ ʩʪʘʪʴʶ  çThe blood supply to the heart in its anatomical and 

clinical aspectsè (çʂʨʦʚʦʩʥʘʙʞʝʥʠʝ ʩʝʨʜʮʘ ʚ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʠ ʢʣʠʥʠʯʝʩʢʠʭ 

ʘʩʧʝʢʪʘʭ) [42], ʚ ʢʦʪʦʨʦʡ ʧʨʠʚʝʣ ʩʚʦʶ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʧʨʝʜʩʝʨʜʥʳʭ ʘʨʪʝʨʠʡ. 

ʆʥʘ ʙʳʣʘ ʥʝʩʢʦʣʴʢʦ ʫʧʨʦʱʝʥʥʦʡ ʠ ʥʝ ʚʩʝʛʜʘ ʤʦʛʣʘ ʦʙʲʝʢʪʠʚʥʦ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʪʫ ʠʣʠ ʠʥʫʶ ʧʨʝʜʩʝʨʜʥʫʶ ʘʨʪʝʨʠʶ ʠ ʠʭ ʚʝʪʚʠ. ʉʦ 

ʚʨʝʤʝʥʝʤ ʤʥʦʛʠʝ ʘʚʪʦʨʳ ʩʪʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʤʝʰʘʥʥʫʶ ʢʣʘʩʩʠʬʠʢʘʮʠʶ, ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʨʤʠʥʦʚ, ʧʦʟʘʠʤʩʪʚʦʚʘʥʥʳʭ ʢʘʢ ʫ ɻʨʦʩʩʘ, ʪʘʢ ʠ ʫ 

ʐʧʘʪʝʣʴʛʦʣʴʮʘ.  

 

                                  

 

ʈʠʩ.1.11.1.ʇʨʘʚʦʧʨʝʜʩʝʨʜʥʳʝ ʘʨʪʝʨʠʠ.  ʈʠʩ.1.11.2. ʃʝʚʦʧʨʝʜʩʝʨʜʥʳʝ ʘʨʪʝʨʠʠ 

 

1.12. ʇʨʘʚʦ-, ʣʝʚʦʧʨʝʜʩʝʨʜʥʳʝ ʘʨʪʝʨʠʠ,  

ʘʥʘʩʪʦʤʦʟʳ ʠ ʘʨʪʝʨʠʷ ʂʫʛʝʣʷ 

 

ɸʨʪʝʨʠʠ, ʧʠʪʘʶʱʠʝ ʧʨʘʚʦʝ ʧʨʝʜʩʝʨʜʠʝ, ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʩʘʤʳʭ 

ʨʘʥʥʠʭ ʚʝʪʚʝʡ ʧʨʘʚʦʡ ʢʦʨʦʥʘʨʥʦʡ ʘʨʪʝʨʠʠ (ʇʂɸ) ʧʦʩʣʝ ʦʪʭʦʞʜʝʥʠʷ 

ʢʦʥʫʩʥʦʡ ʘʨʪʝʨʠʠ. ʆʥʠ ʧʨʦʭʦʜʷʪ ʚʜʦʣʴ ʧʨʘʚʦʡ ʘʪʨʠʦʚʝʥʪʨʠʢʫʣʷʨʥʦʡ 
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ʙʦʨʦʟʜʳ ʠ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʧʨʘʚʦʧʝʨʝʜʥʠʝ, ʩʨʝʜʠʥʥʳʝ ʠ ʟʘʜʥʠʝ 

ʧʨʝʜʩʝʨʜʥʳʝ ʘʨʪʝʨʠʠ (ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʐʧʘʪʝʣʴʛʦʣʴʮʘ) [34]. ʆʥʠ ʦʪʜʘʶʪ 

ʚʝʪʚʠ, ʢʨʦʚʦʩʥʘʙʞʘʶʱʠʝ ʦʙʘ ʧʨʝʜʩʝʨʜʠʷ, ʤʝʞʧʨʝʜʩʝʨʜʥʫʶ ʧʝʨʝʛʦʨʦʜʢʫ, ʠ 

ʟʘʢʘʥʯʠʚʘʶʪʩʷ, ʦʢʨʫʞʠʚ ʥʠʞʥʶʶ ʯʘʩʪʴ ʚʝʨʭʥʝʡ ʧʦʣʦʡ ʚʝʥʳ (ɺʇɺ).  

ʆʩʥʦʚʥʳʝ ʚʝʪʚʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘʭʦʜʷʪʩʷ ʚ ʛʨʫʧʧʘʭ, ʟʘʥʠʤʘʶʱʠʭ 

ʧʝʨʝʜʥʠʝ, ʩʨʝʜʠʥʥʳʝ ʠ ʟʘʜʥʠʝ ʧʦʟʠʮʠʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʪʨʝʭʩʪʚʦʨʯʘʪʦʤʫ 

ʢʣʘʧʘʥʫ. ʇʨʠ ʧʨʘʚʦʧʨʝʜʩʝʨʜʥʦʤ ʜʦʤʠʥʠʨʦʚʘʥʠʠ ʵʪʠ ʚʝʪʚʠ ʧʠʪʘʶʪ ʟʦʥʫ 

ʟʘʣʝʛʘʥʠʷ ʩʠʥʦʘʪʨʠʘʣʴʥʦʛʦ ʫʟʣʘ. ʉʫʱʝʩʪʚʫʶʪ ʪʘʢʞʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʚʝʪʚʠ, 

ʦʪʭʦʜʷʱʠʝ ʦʪ ʇʂɸ, ʜʠʘʤʝʪʨʦʤ ʤʝʥʝʝ 0,5 ʤʤ ʠ ʜʣʠʥʦʡ ʥʝ ʙʦʣʝʝ 10 ʤʤ. ʆʥʠ 

ʧʠʪʘʶʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʠʞʥʶʶ ʩʪʝʥʢʫ ʧʨʘʚʦʛʦ ʧʨʝʜʩʝʨʜʠʷ ʠ ʧʨʠʣʝʛʘʶʱʠʡ 

ʧʨʘʚʳʡ ʞʝʣʫʜʦʯʝʢ. 

ʃʝʚʦʧʨʝʜʩʝʨʜʥʳʝ ʘʨʪʝʨʠʠ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʧʝʨʚʳʭ ʚʝʪʚʝʡ ʣʝʚʦʡ 

ʢʦʨʦʥʘʨʥʦʡ ʘʨʪʝʨʠʠ (ʃʂɸ). ʂʘʢ ʧʨʘʚʠʣʦ, ʦʥʠ ʙʝʨʫʪ ʩʚʦʝ ʥʘʯʘʣʦ ʦʪ 

ʦʛʠʙʘʶʱʝʡ ʚʝʪʚʠ (ʆɺ) ʃʂɸ ʠ ʟʘʣʝʛʘʶʪ ʚ ʘʪʨʠʦʚʝʥʪʨʠʢʫʣʷʨʥʦʡ ʙʦʨʦʟʜʝ. 

ʉʦʛʣʘʩʥʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʐʧʘʪʝʣʴʛʦʣʴʮʘ, ʘʨʪʝʨʠʠ ʪʘʢʞʝ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ 

ʧʝʨʝʜʥʠʝ, ʩʨʝʜʠʥʥʳʝ ʠ ʟʘʜʥʠʝ ʧʨʝʜʩʝʨʜʥr ʝ. ʃʝʚʘʷ ʧʝʨʝʜʥʷʷ ʧʨʝʜʩʝʨʜʥʘʷ 

ʚʝʪʚʴ ʧʨʦʭʦʜʠʪ ʧʦ ʧʝʨʝʜʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʃʇ, ʜʘʣʝʝ ʚʚʝʨʭ ʧʦ 

ʤʝʞʧʨʝʜʩʝʨʜʥʦʡ ʙʦʨʦʟʜʝ, ʧʦʩʣʝ ʯʝʛʦ ʦʪʜʘʝʪ ʚʝʪʚʠ, ʧʠʪʘʶʱʠʝ ʦʙʣʘʩʪʴ 

ʟʘʣʝʛʘʥʠʷ ʉɸʋ.   

ɼʨʫʛʦʡ ʚʘʨʠʘʥʪ ʣʝʚʦʧʨʝʜʩʝʨʥʦʡ ʘʨʪʝʨʠʠ ï ʧʠʪʘʶʱʘʷ ʉɸʋ, ʘʨʪʝʨʠʷ, 

ʦʛʠʙʘʶʱʘʷ ʣʝʚʦʝ ʧʨʝʜʩʝʨʜʠʝ (S-ʦʙʨʘʟʥʘʷ ʘʨʪʝʨʠʷ) [79], ʧʦʣʫʯʠʚʰʘʷ ʩʚʦʝ 

ʥʘʟʚʘʥʠʝ ʟʘ ʩʭʦʜʩʪʚʦ ʩ ʘʥʛʣʠʡʩʢʦʡ ʙʫʢʚʦʡ S, ʩʨʝʜʠʥʥʘʷ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʐʧʘʪʝʣʴʛʦʣʴʮʘ. ʆʪʭʦʜʷ ʦʪ ʆɺ ʃʂɸ, ʦʥʘ ʢʫʨʩʠʨʫʝʪ ʤʝʞʜʫ ʫʰʢʦʤ ʃʇ ʠ 

ʣʝʚʳʤʠ ʃɺ, ʧʦʜʥʠʤʘʝʪʩʷ ʯʝʨʝʟ ʃʇ, ʧʨʦʪʝʢʘʝʪ ʚʜʦʣʴ ʝʛʦ ʥʠʞʥʝʛʦ ʢʨʘʷ 

ʧʘʨʘʣʣʝʣʴʥʦ ʣʝʚʦʡ ʘʪʨʠʦʚʝʥʪʨʠʢʫʣʷʨʥʦʡ ʙʦʨʦʟʜʝ, ʧʝʨʝʩʝʢʘʷ çʢʨʝʩʪè ʩʝʨʜʮʘ, 

ʧʨʦʭʦʜʠʪ ʚ ʧʨʘʚʦʡ ʘʪʨʠʦʚʝʥʪʨʠʢʫʣʷʨʥʦʡ ʙʦʨʦʟʜʝ, ʦʪʜʘʚʘʷ  ʟʘʜʥʠʝ 

ʧʨʘʚʦʧʨʝʜʩʝʨʜʥr ʝ ʚʝʪʚʠ, ʧʦʩʣʝ ʯʝʛʦ ʧʦʜʥʠʤʘʝʪʩʷ ʠ ʢʦʥʝʯʥʳʤʠ  ʚʝʪʚʷʤʠ 

ʢʨʦʚʦʩʥʘʙʞʘʝʪ ʦʙʣʘʩʪʴ ʉɸʋ. ʆʩʪʘʣʴʥʳʝ ʚʝʪʚʠ ʣʝʚʦʛʦ ʧʨʝʜʩʝʨʜʠʷ ʷʚʣʷʶʪʩʷ 

ʧʝʨʝʤʝʥʥʳʤʠ ʠ ʢʨʦʚʦʩʥʘʙʞʘʶʪ ʤʠʦʢʘʨʜ ʧʦ ʧʫʪʠ ʩʚʦʝʛʦ ʩʣʝʜʦʚʘʥʠʷ.  
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ʆʧʠʩʘʥʦ ʥʝʩʢʦʣʴʢʦ ʘʥʘʩʪʦʤʦʟʦʚ ʤʝʞʜʫ ʧʨʘʚʦʡ ʠ ʣʝʚʦʡ ʢʦʨʦʥʘʨʥʳʤʠ 

ʘʨʪʝʨʠʷʤʠ. ʂʘʢ ʧʨʘʚʠʣʦ, ʵʪʠ ʘʥʘʩʪʦʤʦʟʳ ï ʥʝʙʦʣʴʰʠʝ ʚʥʫʪʨʠʧʨʝʜʩʝʨʜʥʳʝ 

ʠʣʠ ʘʪʨʠʦʚʝʥʪʨʠʢʫʣʷʨʥʳʝ ʚʝʪʚʠ. ʊʘʢ ʞʝ ʚ ʣʠʪʝʨʘʪʫʨʝ ʫʧʦʤʠʥʘʝʪʩʷ ʢʨʫʧʥʳʡ 

ʩʦʩʫʜ, ʩʦʝʜʠʥʷʶʱʠʡ ʧʨʘʚʳʝ ʠ ʣʝʚʳʝ ʢʦʨʦʥʘʨʥʳʝ ʩʠʩʪʝʤʳ, ʠʟʚʝʩʪʥʳʡ ʢʘʢ 

ʘʨʪʝʨʠʷ ʂʶʛʝʣʷ.    

ɺ 1927 ʛʦʜʫ ʜ-ʨ ʂʫʛʝʣʴ ʦʧʠʩʘʣ ʘʥʘʩʪʦʤʦʟ ʤʝʞʜʫ ʧʨʘʚʦʡ ʠ ʣʝʚʦʡ 

ʢʦʨʦʥʘʨʥʳʤʠ ʘʨʪʝʨʠʷʤʠ, ʦʙʨʘʟʦʚʘʥʥʳʡ ʟʘʤʝʪʥʳʤ ʢʨʫʧʥʳʤ ʩʦʩʫʜʦʤ, 

ʢʦʪʦʨʳʡ ʧʨʦʭʦʜʠʪ ʚ ʤʝʞʧʨʝʜʩʝʨʜʥʦʡ ʧʝʨʝʛʦʨʦʜʢʝ, ʧʨʠʩʚʦʠʚ ʝʤʫ 

ʩʦʙʩʪʚʝʥʥʦʝ ʠʤʷ ï çarteria anastomotica auricularis magnaè [62]. ɺʩʝʛʦ ʚ 

ʦʨʠʛʠʥʘʣʴʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʂʫʛʝʣʷ ʦʧʠʩʘʥʦ ʪʨʠ ʚʘʨʠʘʥʪʘ 

ʘʥʘʩʪʦʤʦʟʠʨʦʚʘʥʠʷ. ʇʝʨʚʳʡ ʠ ʩʘʤʳʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ (33 ʩʣʫʯʘʷ ʠʟ 50 

ʦʙʩʣʝʜʫʝʤʳʭ) ï ʘʥʘʩʪʦʤʦʟʠʨʦʚʘʥʠʝ ʤʝʞʜʫ ʧʨʦʢʩʠʤʘʣʴʥʦʡ ʪʨʝʪʴ  ʁʆɺ ʃʂɸ ʠ 

ʜʠʩʪʘʣʴʥʦʡ ʪʨʝʪʴ  ʁʇʂɸ (ʨʠʩ. 1.12.1,ɸ). ɺʪʦʨʦʡ ʚʘʨʠʘʥʪ ʥʘʙʣʶʜʘʣʩʷ ʚ 13 

ʩʣʫʯʘʷʭ, ʘʨʪʝʨʠʷ çarteria anastomotica auricularis magnaè ʦʙʨʘʟʫʝʪ ʘʥʘʩʪʦʤʦʟ 

ʤʝʞʜʫ ʧʨʦʢʩʠʤʘʣʴʥʦʡ ʪʨʝʪʴʶ ʆɺ ʃʂɸ ʠ ʧʨʦʢʩʠʤʘʣʴʥʦʡ ʪʨʝʪʴʶ ʇʂɸ (ʨʠʩ. 

1.12.1, ɹ). ɺ ʪʨʝʪʴʝʤ ʚʘʨʠʘʥʪʝ (4 ʩʣʫʯʘʷ) çarteria anastomotica auricularis 

magnaè ʙʝʨʝʪ ʩʚʦʝ ʥʘʯʘʣʦ ʦʪ ʧʨʦʢʩʠʤʘʣʴʥʦʡ ʪʨʝʪʠ ʆɺ ʃʂɸ, ʦʜʥʘʢʦ ʦʯʝʥʴ 

ʩʢʦʨʦ ʨʘʩʧʘʜʘʝʪʩʷ ʥʘ ʤʥʦʞʝʩʪʚʦ ʤʝʣʢʠʭ ʚʝʪʚʝʡ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʘʥʘʩʪʦʤʦʟʠʨʫʶʪ ʩ ʤʝʣʢʠʤʠ ʚʝʪʚʷʤʠ ʇʂɸ, ʙʝʨʫʱʠʤʠ ʩʚʦʝ ʥʘʯʘʣʦ ʚ 

ʧʨʦʢʩʠʤʘʣʴʥʦʡ ʪʨʝʪʠ.  

 

ʈʠʩ.1.12.1. ɺʘʨʠʘʥʪʳ ʘʥʘʩʪʦʤʦʟʠʨʦʚʘʥʠʷ ʤʝʞʜʫ ʧʨʘʚʦʡ ʠ ʣʝʚʦʡ 

ʢʦʨʦʥʘʨʥʳʤʠ ʘʨʪʝʨʠʷʤʠ; 

ɸ) ʤʝʞʜʫ ʧʨʦʢʩʠʤʘʣʴʥʦʡ ʪʨʝʪʴʶ ʆɺ ʃʂɸ ʠ ʜʠʩʪʘʣʴʥʦʡ ʪʨʝʪʴʶ ʇʂɸ;  

ɹ) ʤʝʞʜʫ ʧʨʦʢʩʠʤʘʣʴʥʦʡ ʪʨʝʪʴʶ ʆɺ ʠ ʧʨʦʢʩʠʤʘʣʴʥʦʡ ʪʨʝʪʴʶ ʇʂɸ 
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ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ ʤʝʞʜʫ ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʧʨʝʜʩʝʨʜʥʦʡ 

ʢʦʨʦʥʘʨʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʘʨʪʝʨʠʷ ʂʫʛʝʣʷ ʤʦʞʝʪ ʢʨʦʚʦʩʥʘʙʞʘʪʴ ʉɸʋ ʠ ɸɺʋ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʩʪʦʤʦʟ ʤʦʞʝʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʢʘʢ ʜʫʙʣʠʨʫʶʱʘʷ 

ʩʠʩʪʝʤʘ ʚ ʩʣʫʯʘʝ ʜʠʩʬʫʥʢʮʠʠ ʦʩʥʦʚʥʳʭ ʩʦʩʫʜʦʚ, ʢʨʦʚʦʩʥʘʙʞʘʶʱʠʭ ʉɸʋ ʠ 

ɸɺʋ [62]. 

ʄʥʦʛʠʝ ʘʚʪʦʨʳ ʦʪʢʣʦʥʠʣʠ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʘʥʘʩʪʦʤʦʟ ʤʝʞʜʫ 

ʧʨʘʚʦʡ ʠ ʣʝʚʦʡ ʢʦʨʦʥʘʨʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʙʳʣ ʩʬʦʨʤʠʨʦʚʘʥ ʝʜʠʥʩʪʚʝʥʥʳʤ 

ʢʨʫʧʥʳʤ ʩʦʩʫʜʦʤ, ʠ ʧʦʩʪʘʚʠʣʠ ʧʦʜ ʩʦʤʥʝʥʠʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʘʨʪʝʨʠʠ ʂʫʛʝʣʷ, 

ʪʘʢ ʢʘʢ ʝʝ ʥʝ ʧʨʦʩʪʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʧʦʩʤʝʨʪʥʦ ʠ ʯʨʝʟʚʳʯʘʡʥʦ ʪʨʫʜʥʦ 

ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʥʘ ʢʦʨʦʥʘʨʦʘʥʛʠʦʛʨʘʤʤʝ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ [53]. ʈʷʜ 

ʘʚʪʦʨʦʚ, ʠʟʫʯʘʚʰʠʭ ʧʨʝʜʩʝʨʜʥʳʝ ʘʨʪʝʨʠʠ, ʧʦʜʯʝʨʢʠʚʘʶʪ, ʯʪʦ ʚ ʠʩʩʣʝʜʫʝʤʳʭ 

ʩʝʨʜʮʘʭ ʩ ʪʷʞʝʣʳʤ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʤ ʧʦʨʘʞʝʥʠʝʤ ʢʨʫʧʥʳʡ ʧʨʝʜʩʝʨʜʥʳʡ 

ʩʦʩʫʜ, ʩʦʝʜʠʥʷʶʱʠʡ ʧʨʘʚʳʝ ʠ ʣʝʚʳʝ ʢʦʨʦʥʘʨʥʳʝ ʘʨʪʝʨʠʠ, ʚʩʪʨʝʯʘʣʩʷ ʯʘʝɦ 

[52]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʢʨʫʧʥʳʝ ʧʨʝʜʩʝʨʜʥʳʝ 

ʘʥʘʩʪʦʤʦʟʳ, ʢʦʪʦʨʳʝ ʦʧʠʩʘʣ ʂʫʛʝʣʴ, ʤʦʛʫʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʚ ʥʦʨʤʘʣʴʥʦʤ 

ʩʝʨʜʮʝ ʚ ʛʠʙʝʨʥʠʨʫʶɦ ʝʤ ʩʦʩʪʦʷʥʠʠ. ʀ ʣʠʰʴ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʚ ʩʣʫʯʘʝ 

ʭʨʦʥʠʯʝʩʢʦʡ ʠʣʠ ʦʩʪʨʦʡ ʦʢʢʣʶʟʠʠ ʦʩʥʦʚʥʳʭ ʚʝʪʚʝʡ, ʩ ʮʝʣʴʶ ʫʤʝʥʴʰʝʥʠʷ 

ʠʰʝʤʠʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ, ʤʦʛʫʪ çʚʳʭʦʜʠʪʴ ʥʘ ʚʝʜʫʱʠʝ ʨʦʣʠè ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʩʦʙʩʪʚʝʥʥʦʛʦ ʜʠʘʤʝʪʨʘ [34,48]. 

ɺ. ʐʧʘʪʝʣʴʛʦʣʴʮ, ʦʧʠʩʳʚʘʷ ʘʨʪʝʨʠʠ, ʢʨʦʚʦʩʥʘʙʞʘʶʱʠʝ ʧʨʝʜʩʝʨʜʠʷ, 

ʚʳʜʝʣʷʝʪ ʧʝʨʝʜʥʠʝ, ʩʨʝʜʠʥʥʳʝ, ʟʘʜʥʠʝ ʧʨʘʚʦʧʨʝʜʩʝʨʜʥʳʝ ʠ ʣʝʚʦʧʨʝʜʩʝʨʜʥʳʝ 

ʚʝʪʚʠ, ʥʦ ʙʝʟ ʪʦʯʥʳʭ ʮʠʬʨ, ʚ ʢʘʢʦʤ ʧʨʦʮʝʥʪʝ ʩʣʫʯʘʝʚ ʢʨʦʚʦʩʥʘʙʞʝʥʠʝ ʫʩʪʴʷ 

ʚʝʨʭʥʝʡ ʧʦʣʦʡ ʚʝʥʳ ʠ ʦʙʣʘʩʪʴ ʉɸʋ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʨʝʜʩʝʨʜʥʳʤʠ ʚʝʪʚʷʤʠ 

ʠʟ ʙʘʩʩʝʡʥʘ ʣʝʚʦʡ ʢʦʨʦʥʘʨʥʦʡ ʘʨʪʝʨʠʠ [95].  ɺ ʜʨʫʛʦʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ 

ʨʘʙʦʪʝ ʃʫʠʩ ɻʨʦʩʩ ʧʨʠ ʦʧʠʩʘʥʠʠ ʢʨʫʧʥʳʭ ʠ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʭʩʷ 

ʧʨʝʜʩʝʨʜʥʳʭ ʘʨʪʝʨʠʡ ʧʨʝʜʣʦʞʠʣ ʩʚʦʶ ʢʣʘʩʩʠʬʠʢʘʮʠʶ. ɺ ʯʘʩʪʥʦʩʪʠ, 

ʢʨʫʧʥʫʶ ʧʨʝʜʩʝʨʜʥʫʶ ʘʨʪʝʨʠʶ, ʧʠʪʘʶʱʫʶ ʦʙʣʘʩʪʴ ʚʙʣʠʟʠ ʚʝʨʭʥʝʡ ʧʦʣʦʡ 
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ʚʝʥʳ ʠ ʩʠʥʫʩʦʚʳʡ ʫʟʝʣ, ɻʨʦʩʩ ʥʘʟʚʘʣ ostii cavae superioris, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʝʝ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ [42]. 

ʊʦʤʘʩ ɼʞʝʡʤʩ ʚ ʩʪʘʪʴʝ çThe atrial coronary arteries in manè ʧʠʰʝʪ, ʯʪʦ 

ʧʨʝʜʩʝʨʜʥʳʝ ʘʨʪʝʨʠʠ ʚʩʝʛʜʘ ʦʪʭʦʜʷʪ ʦʪ ʧʨʦʢʩʠʤʘʣʴʥʳʭ ʩʝʛʤʝʥʪʦʚ ʧʨʘʚʦʡ 

ʠʣʠ ʣʝʚʦʡ ʢʦʨʦʥʘʨʥʦʡ ʘʨʪʝʨʠʠ ʠ ʟʘʢʘʥʯʠʚʘʶʪʩʷ ʚ ʦʙʣʘʩʪʠ ʫʩʪʴʷ ʚʝʨʭʥʝʡ 

ʧʦʣʦʡ ʚʝʥʳ, ʧʦʯʪʠ ʚʩʝʛʜʘ ʦʢʨʫʞʘʷ ʵʪʦʪ ʨʘʡʦʥ [54], ʦʧʠʩʳʚʘʷ ʧʨʘʢʪʠʯʝʩʢʠ 

ʠʜʝʥʪʠʯʥʦ ʩ ʐʧʘʪʝʣʴʛʦʣʴʮʝʤ ʭʦʜ ʵʪʠʭ ʘʨʪʝʨʠʡ. ɺ ʠʩʩʣʝʜʫʝʤʦʤ ʤʘʪʝʨʠʘʣʝ 

ɼʞʝʡʤʩ ʥʝ ʦʙʥʘʨʫʞʠʣ ʩʨʝʜʠʥʥʳʝ ʧʨʝʜʩʝʨʜʥʳʝ ʘʨʪʝʨʠʠ. ʆʜʥʘʢʦ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʩʜʝʣʘʣ ʧʦʤʝʪʢʫ ʦ ʪʦʤ, ʯʪʦ çʥʝʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ 

ʜʨʫʛʠʝ ʩʦʩʫʜʳ ʥʝ ʜʦʣʞʥʘ ʙʳʪʴ ʠʩʪʦʣʢʦʚʘʥʦ ʪʘʢ, ʯʪʦ ʦʥʠ ʥʝ ʩʫʱʝʩʪʚʫʶʪè. 

ɺ ʦʜʥʦʡ ʠʟ ʥʝʤʥʦʛʠʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʨʘʙʦʪ, ʛʜʝ ʝʩʪʴ ʫʧʦʤʠʥʘʥʠʝ ʦ 

ʧʨʝʜʩʝʨʜʥʳʭ ʘʨʪʝʨʠʷʭ, ʚʳʧʦʣʥʝʥʥʦʡ ʃ.ɸ. ɹʦʢʝʨʠʷ ʠ ʀ.ʀ. ɹʝʨʠʰʚʠʣʠ [2] 

ʙʦʣʝʝ ʯʝʤ ʥʘ 500 ʩʝʨʜʮʘʭ, ʝʜʠʥʩʪʚʝʥʥʦʡ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʧʦʩʪʦʷʥʥʦʡ 

ʧʨʝʜʩʝʨʜʥʦʡ ʘʨʪʝʨʠʝʡ ʷʚʣʷʝʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʧʨʘʚʘʷ ʧʨʦʤʝʞʫʪʦʯʥʘʷ 

(ʩʨʝʜʠʥʥʘʷ) ʧʨʝʜʩʝʨʜʥʘʷ ʘʨʪʝʨʠʷ. ʆʥʘ ʦʪʭʦʜʠʪ ʦʪ ʧʨʘʚʦʡ ʚʝʥʝʯʥʦʡ ʘʨʪʝʨʠʠ ʚ 

ʦʙʣʘʩʪʠ ʦʩʪʨʦʛʦ ʢʨʘʷ, ʥʘʧʨʘʚʣʷʝʪʩʷ ʚʝʨʪʠʢʘʣʴʥʦ ʚʚʝʨʭ, ʧʠʪʘʝʪ ʤʠʦʢʘʨʜ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʟʦʥʳ ʧʨʘʚʦʛʦ ʧʨʝʜʩʝʨʜʠʷ ʠ ʘʥʘʩʪʦʤʦʟʠʨʫʝʪ ʩ ʘʨʪʝʨʠʷʤʠ, 

ʦʢʨʫʞʘʶʱʠʤʠ ʫʩʪʴʝ ʚʝʨʭʥʝʡ ʧʦʣʦʡ ʚʝʥʳ. ʆ ʚʳʨʘʞʝʥʥʦʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ 

ʧʨʝʜʩʝʨʜʥʳʭ ʘʨʪʝʨʠʡ ʛʦʚʦʨʠʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʧʨʦʚʝʜʝʥʥʦʤ 

ɸʢʫʤʠʪʩʫ ʀʰʠʟʘʚʘ ʩ ʢʦʣʣʝʛʘʤʠ (ɸʢʠʪʘ, ʗʧʦʥʠʷ), ʚ 22 ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʩʝʨʜʮʘʭ ʙʳʣʦ ʚʠʟʫʘʣʠʟʠʨʦʚʘʥʦ 135 ʧʨʝʜʩʝʨʜʥʳʭ ʚʝʪʚʝʡ, ʚ ʩʨʝʜʥʝʤ ʧʦ 6 

ʚʝʪʚʝʡ ʥʘ ʦʜʥʦ ʩʝʨʜʮʝ [17]. 

ʅʘ ʦʩʥʦʚʘʥʠʝ ʠʤʝʶʱʠʭʩʷ ʜʘʥʥʳʭ ʤʦʞʥʦ ʛʨʘʬʠʯʝʩʢʠ ʠʟʦʙʨʘʟʠʪʴ ʩʭʝʤʫ 

ʦʩʥʦʚʥʳʭ ʧʨʝʜʩʝʨʜʥʳʭ ʘʨʪʝʨʠʡ ʠ ʠʭ ʚʝʪʚʝʡ (ʨʠʩ. 1.12.2). 
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ʈʠʩ. 1.12.2.ʇʨʝʜʩʝʨʜʥʳʝ ʘʨʪʝʨʠʠ ʠ ʠʭ ʚʝʪʚʠ: 1) ʧʨʘʚʘʷ ʢʦʨʦʥʘʨʥʘʷ ʘʨʪʝʨʠʷ; 2) 

ʧʨʘʚʘʷ ʧʝʨʝʜʥʷʷ ʧʨʝʜʩʝʨʜʥʘʷ ʚʝʪʚʴ; 3) ʧʨʘʚʘʷ ʩʨʝʜʠʥʥʘʷ ʚʝʪʚʴ; 4) ʧʨʘʚʘʷ 

ʟʘʜʥʷʷ ʚʝʪʚʴ; 5) ʘʨʪʝʨʠʷ ʂʶʛʝʣʷ; 6) ʣʝʚʘʷ ʦʛʠʙʘʶʱʘʷ ʘʨʪʝʨʠʷ; 7) ʣʝʚʘʷ 

ʧʝʨʝʜʥʷʷ ʧʨʝʜʩʝʨʜʥʘʷ ʚʝʪʚʴ; 8) ʣʝʚʘʷ ʩʨʝʜʠʥʥʘʷ ʚʝʪʚʴ; 9) ʣʝʚʘʷ ʟʘʜʥʷʷ ʚʝʪʚʴ; 

10) ʣʝʚʘʷ ʧʨʝʜʩʝʨʜʥʘʷ ʦʛʠʙʘʶʱʘʷ ʚʝʪʚʴ; 11) ʘʨʪʝʨʠʷ ɸɺʋ. 

 

ʉʪʦʣʴ ʨʘʟʥʷʱʠʝʩʷ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʨʘʟʥʳʤʠ ʘʚʪʦʨʘʤʠ, ʤʦʞʥʦ 

ʦʙʲʷʩʥʠʪʴ ʚʘʨʠʘʥʪʥʦʩʪʴʶ ʧʨʝʜʩʝʨʜʥʳʭ ʘʨʪʝʨʠʡ, ʚʦʟʨʘʩʪʥʳʤ, ʵʪʥʠʯʝʩʢʠʤ ʠ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʩʝʨʜʝʮ [15]. 

ɺ ʩʚʦʝʡ ʨʘʙʦʪʝ ɺ. ʐʧʘʪʝʣʴʛʦʣʴʮ ʚ ʦʩʥʦʚʥʦʤ ʠʩʩʣʝʜʫʝʪ ʩʝʨʜʮʘ 

ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʠ ʜʝʪʝʡ. ɺʦʪ ʯʪʦ ʦʥ ʧʠʰʝʪ ʧʦ ʵʪʦʤʫ ʧʦʚʦʜʫ: çɿʜʝʩʴ ʩʚʷʟʠ 

ʧʨʦʱʝ ʠ ʚʦ ʤʥʦʛʦʤ ʧʝʨʚʦʥʘʯʘʣʴʥʝʝ, ʯʝʤ ʫ ʚʟʨʦʩʣʳʭ. ʊʘʢ ʚʦ ʚʨʝʤʷ ʨʦʩʪʘ 

ʯʘʩʪʦ ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʦʪʜʝʣʴʥʳʭ ʘʨʪʝʨʠʡ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʤʘʩʢʠʨʦʚʢʝ ʠʟʥʘʯʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷè [95].  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʵʤʙʨʠʦʛʝʥʝʟʘ ʩʪʨʫʢʪʫʨʳ, ʢʨʦʚʦʩʥʘʙʞʘʶʱʠʝ 

ʤʠʦʢʘʨʜ, ʚʦʟʥʠʢʘʶʪ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ. ʉ ʚʦʟʨʘʩʪʦʤ, ʧʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʝʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ, ʯʘʩʪʴ ʧʝʨʚʠʯʥʦʡ 

ʬʝʪʘʣʴʥʦʡ ʚʝʥʝʯʥʦ-ʘʨʪʝʨʠʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʠ ʢʦʤʤʫʥʠʢʘʮʠʠ ʤʝʞʜʫ ʝʝ 

ʦʪʜʝʣʴʥʳʤʠ ʯʘʩʪʷʤʠ ʧʨʝʪʝʨʧʝʚʘʶʪ ʠʥʚʦʣʶʮʠʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ [88]. 

ʀʟʤʝʥʝʥʠʷ ʵʪʠ ʥʦʩʷʪ ʦʙʨʘʪʠʤʳʡ ʭʘʨʘʢʪʝʨ, ʧʦʟʚʦʣʷʷ ʥʝʬʫʥʢʮʠʦʥʠʨʫʶʱʝʡ 
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ʩʝʪʠ ʧʨʝʚʨʘʱʘʪʴʩʷ ʚ ʬʫʥʢʮʠʦʥʠʨʫʶʱʫʶ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʚ ʝʝ ʩʫʱʝʩʪʚʦʚʘʥʠʠ [36,48,66]. 

ʆʙʦʙʱʘʷ ʚʳʰʝʩʢʘʟʘʥʥʦʝ, ʤʦʞʥʦ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʫ 

ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʠ ʜʝʪʝʡ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ ʩʫʱʝʩʪʚʫʝʪ ʨʘʟʚʠʪʘʷ ʧʨʝʜʩʝʨʜʥʘʷ  

ʘʨʪʝʨʠʘʣʴʥʘʷ ʩʝʪʴ, ʥʝʦʙʭʦʜʠʤʘʷ ʚʦ ʚʨʝʤʷ ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʢʦʪʦʨʘʷ 

ʩ ʚʦʟʨʘʩʪʦʤ ʯʘʩʪʠʯʥʦ ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʦʙʣʠʪʝʨʠʨʫʝʪʩʷ, ʧʦ ʧʨʠʤʝʨʫ 

ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʧʨʦʪʦʢʘ (ɹʦʪʘʣʣʦʚ ʧʨʦʪʦʢ), ʣʠʙʦ ʢʦʩʦʡ ʚʝʥʳ ʣʝʚʦʛʦ 

ʧʨʝʜʩʝʨʜʠʷ (ʚʝʥʘ ʄʘʨʰʘʣʣʘ). 
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ɻʃɸɺɸ 2. ʆɹʒɽʂʊʓ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

 

2.1. ɼʠʟʘʡʥ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʦ ʥʘ ʙʘʟʝ ʆʢʨʫʞʥʦʡ ʂʣʠʥʠʯʝʩʢʦʡ ɹʦʣʴʥʠʮʳ 

(ʆʂɹ) ʛ. ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʘ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʠʩʪʦʨʠʡ 

ʙʦʣʝʟʥʠ 231 ʧʘʮʠʝʥʪʘ ʚ ʚʦʟʨʘʩʪʝ 30-75 ʣʝʪ, ʧʨʦʭʦʜʠʚʰʠʭ ʦʙʩʣʝʜʦʚʘʥʠʝ ʠ 

ʣʝʯʝʥʠʝ ʚ ʢʘʨʜʠʦʣʦʛʠʯʝʩʢʦʤ, ʢʘʨʜʠʦʭʠʨʫʨʛʠʯʝʩʢʦʤ ʦʪʜʝʣʝʥʠʷʭ ʠ 

ʢʦʥʩʫʣʴʪʘʪʠʚʥʦʤ ʦʪʜʝʣʝʥʠʠ ˉ2 ʩ ʜʥʝʚʥʳʤ ʩʪʘʮʠʦʥʘʨʦʤ ʢʣʠʥʠʢʦ-

ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʧʦʣʠʢʣʠʥʠʢʠ ʆʂɹ ʚ ʧʝʨʠʦʜ ʩ 2008 ʧʦ 2018ʛʛ. 

ɹʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʪʨʠ ʛʨʫʧʧʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɻʨʫʧʧʘ ˉ1 ï ʧʘʮʠʝʥʪʳ ʩ ʨʘʟʣʠʯʥʳʤʠ ʬʦʨʤʘʤʠ ʥʝʢʣʘʧʘʥʥʦʡ ʌʇ ʠ 

ʨʘʟʚʠʪʳʤ ʧʨʘʚʦ- ʠʣʠ ʣʝʚʦʜʦʤʠʥʠʨʫʶʱʠʤ ʢʨʦʚʦʩʥʘʙʞʝʥʠʝʤ ʧʨʝʜʩʝʨʜʠʡ 

(n=113). 

ɻʨʫʧʧʘ ˉ2 ï ʧʘʮʠʝʥʪʳ ʩ ʨʘʟʚʠʪʳʤ ʧʨʘʚʦ- ʠʣʠ ʣʝʚʦʜʦʤʠʥʠʨʫʶʱʠʤ 

ʢʨʦʚʦʩʥʘʙʞʝʥʠʝʤ ʧʨʝʜʩʝʨʜʠʡ, ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʞʘʣʦʙ ʥʘ ʧʝʨʝʙʦʠ ʚ ʨʘʙʦʪʝ 

ʩʝʨʜʮʘ ʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʜʦʢʫʤʝʥʪʘʣʴʥʦ ʧʦʜʪʚʝʨʞʜʝʥʥʳʭ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʕʂɻ 

ʠ/ʠʣʠ ʩʫʪʦʯʥʦʛʦ ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʷ ʕʂɻ, ʧʘʨʦʢʩʠʟʤʦʚ ʌʇ (n=102). 

ɻʨʫʧʧʘ ˉ3 ï ʧʘʮʠʝʥʪʳ ʩ ʌʇ ʙʝʟ ʨʘʟʚʠʪʦʛʦ ʧʨʘʚʦ- ʠʣʠ 

ʣʝʚʦʜʦʤʠʥʠʨʫʶʱʝʛʦ ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ ʧʨʝʜʩʝʨʜʠʡ (n=16).  

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʦʜʥʠʤ ʠʟ ʧʨʝʜʨʘʩʧʦʣʘʛʘʶʱʠʭ 

ʬʘʢʪʦʨʦʚ ʌʇ ʷʚʣʷʝʪʩʷ ʠʟʙʳʪʦʯʥʘʷ ʤʘʩʩʘ ʪʝʣʘ. ɺ ʦʜʥʦʤ ʠʟ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʧʨʦʚʦʜʠʤʦʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɽʚʨʦʩʦʶʟʘ, ʩʨʝʜʥʠʡ ʀʄʊ ʧʘʮʠʝʥʪʦʚ ʩ ʌʇ 

ʩʦʩʪʘʚʠʣ 27,5ʢʛ/ʤ2 [77]. ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʨʝʜʥʠʡ ʀʄʊ=31,1Ñ3,7 ʢʛ/ʤ2. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝʤ ʬʦʨʤʳ ʌʇ ʫ ʧʘʮʠʝʥʪʦʚ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʀʄʊ. ʊʘʢ, ʚ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ʩ ʧʘʨʦʢʩʠʟʤʘʣʴʥʦʡ ʌʇ ʩʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ ʀʄʊ ʩʦʩʪʘʚʠʣʦ 29,8Ñ5,1 ʢʛ/ʤ2, ʚ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ʩ 

ʧʝʨʩʠʩʪʠʨʫʶʱʝʡ ʌʇ ʀʄʊ ï 31,6Ñ3,6 ʢʛ/ʤ2,ʚ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ʩ ʧʦʩʪʦʷʥʥʦʡ 

ʌʇ ʀʄʊ ï 32,8Ñ4,3 ʢʛ/ʤ2. 
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ʆʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧ ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʝ 2.1.1. 

ʊʘʙʣʠʮʘ 2.1.1 

ʆʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʛʨʫʧʧ 

 ɻʨʫʧʧʘ ˉ1 

(n=113) 

ɻʨʫʧʧʘ ˉ2 

(n=102) 

ɻʨʫʧʧʘ ˉ3 

(n=16) 

ʈ 

ʄʫʞʯʠʥʳ 

ɾʝʥʱʠʥʳ 

n=85 

n=28 

n=49 

n=53 

n=10 

n=6 

0,0002 

0,0002 

ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ (ʄÑSD): 

ʄʫʞʯʠʥʳ 

ɾʝʥʱʠʥʳ 

 

56,7Ñ8,0 ʛ. 

60,0Ñ6,4 ʛ. 

 

54,0Ñ8,4 ʛ. 

61,5Ñ7,0 ʛ. 

 

54,3Ñ5,8 ʛ. 

61,5Ñ7,1 ʛ. 

 

0,28 

0,95 

ɸɻ: 

1 ʩʪʝʧʝʥʠ 

2 ʩʪʝʧʝʥʠ 

3 ʩʪʝʧʝʥʠ 

n=103 (91%) 

n=22 

n=50 

n=31 

n=84 (82%) 

n=13 

n=37 

n=34 

n=15 (94%) 

n=1 

n=10 

n=4 

0,16 

0,24 

0,24 

0,24 

ʀɹʉ: 

ʉʪʝʥʦʢʘʨʜʠʷ ʥʘʧʨʷʞʝʥʠʷ 1 

ʌʂ 

ʉʪʝʥʦʢʘʨʜʠʷ ʥʘʧʨʷʞʝʥʠʷ 2 

ʌʂ 

n= 40 (35,4%) 

n= 21 

 

n= 19 

n= 7 (6,8%) 

n= 6 

 

n=1 

n= 6 (37,5%) 

n=0 

 

n=6 

0,00001 

0,00001 

0,00001 

ʉʘʭʘʨʥʳʡ ʜʠʘʙʝʪ 

2 ʪʠʧʘ 

 

n=18 (14%) 

 

n=17 (17%) 

 

n=2 (12,5%) 

 

0,91 

ʌɺʃɾ (%) 57,2Ñ9,3 62,0Ñ7,8 60,8Ñ9,3 0,0004 

ʌʇ, ʬʦʨʤʳ: 

ʇʘʨʦʢʩʠʟʤʘʣʴʥʘʷ 

ʇʝʨʩʠʩʪʠʨʫʶʱʘʷ 

ʇʦʩʪʦʷʥʥʘʷ 

 

n=21 

n=77 

n=21 

 

n=0 

n=0 

n=0 

 

n=0 

n=16 

n=0 

 

 

0,03 

ʀʄʊ (ʢʛ/ʤ2) 31,5Ñ5,1 30,5Ñ5,8 31,4Ñ4,1 0,43 

ʉʨʝʜʥʠʡ ʙʘʣʣ ʧʦ ʰʢʘʣʝ 

CHA2DS2-Vasc (ʄʦ) 

2 _____ 2 0,9 

ʉʨʝʜʥʠʡ ʩʪʘʞ ʌʇ 

(ʤʝʩʷʮʳ) (ʄʝ) 

49,3 _____ 

 

45,3 0,74 

 

ʂʨʠʪʝʨʠʷʤʠ ʚʢʣʶʯʝʥʠʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʘʮʠʝʥʪʦʚ ʛʨʫʧʧ ˉ1 ʠ ˉ3 

ʷʚʣʷʣʠʩʴ: 

- ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʥʘʷ ʌʇ;  

- ʥʘʣʠʯʠʝ ʜʦʙʨʦʚʦʣʴʥʦʛʦ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʛʣʘʩʠʷ;  

- ʥʘʣʠʯʠʝ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʝʨʜʮʘ 

- ʥʘʣʠʯʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʨʦʥʘʨʦʘʥʛʠʦʛʨʘʬʠʠ  

- ʚʳʧʦʣʥʝʥʠʝ ʘʥʪʨʘʣʴʥʦʡ ʨʘʜʠʦʯʘʩʪʦʪʥʦʡ ʘʙʣʷʮʠʠ ʫʩʪʴʝʚ ʣʝʛʦʯʥʳʭ ʚʝʥ. 

ʂʨʠʪʝʨʠʷʤʠ ʚʢʣʶʯʝʥʠʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʘʮʠʝʥʪʦʚ ʛʨʫʧʧʳ ˉ2 

ʷʚʣʷʣʠʩʴ:  
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- ʜʦʢʫʤʝʥʪʘʣʴʥʦ ʧʦʜʪʚʝʨʞʜʝʥʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʜʠʘʛʥʦʟʘ ʌʇ;  

- ʥʘʣʠʯʠʝ ʜʦʙʨʦʚʦʣʴʥʦʛʦ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʛʣʘʩʠʷ;  

- ʥʘʣʠʯʠʝ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʝʨʜʮʘ 

- ʥʘʣʠʯʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʨʦʥʘʨʦʘʥʛʠʦʛʨʘʬʠʠ  

ʂʨʠʪʝʨʠʷʤʠ ʥʝ ʚʢʣʶʯʝʥʠʷ  ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʜʣʷ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ 

ʛʨʫʧʧ  ʷʚʣʷʣʠʩʴ:  

- ʦʪʩʫʪʩʪʚʠʝ ʧʦʜʧʠʩʘʥʥʦʛʦ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʛʣʘʩʠʷ;  

- ʥʘʣʠʯʠʝ ʛʝʤʦʜʠʥʘʤʠʯʝʩʢʠ ʟʥʘʯʠʤʦʛʦ ʧʦʨʘʞʝʥʠʷ ʦʜʥʦʛʦ ʠ ʙʦʣʝʝ  ʢʣʘʧʘʥʦʚ 

ʩʝʨʜʮʘ; 

- ʥʘʣʠʯʠʝ ʫ ʧʘʮʠʝʥʪʦʚ ʟʘʙʦʣʝʚʘʥʠʷ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʩ ʧʦʚʳʰʝʥʠʝʤ 

ʫʨʦʚʥʷ ʊ3, ʊ4 ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ;  

- ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʥʳʡ ʢʦʨʦʥʘʨʥʳʡ ʘʪʝʨʦʩʢʣʝʨʦʟ, ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʚ ʧʨʷʤʦʡ 

ʣʠʙʦ ʧʦʵʪʘʧʥʦʡ ʨʝʚʘʩʢʫʣʷʨʠʟʘʮʠʠ ʤʠʦʢʘʨʜʘ;  

- ʥʘʣʠʯʠʝ III-IV ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʢʣʘʩʩʦʚ ʍʉʅ ʧʦ NYHA. 

ɺʩʝ ʧʘʮʠʝʥʪʳ ʜʦ ʚʢʣʶʯʝʥʠʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʜʧʠʩʳʚʘʣʠ ʬʦʨʤʫ 

ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʛʣʘʩʠʷ, ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʫʶ ʜʣʷ ʜʘʥʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʦʪʦʢʦʣ ʠ ʬʦʨʤʘ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʛʣʘʩʠʷ ʙʳʣʠ 

ʦʜʦʙʨʝʥʳ ʥʘ ʟʘʩʝʜʘʥʠʠ ʣʦʢʘʣʴʥʦʛʦ ʵʪʠʯʝʩʢʦʛʦ ʢʦʤʠʪʝʪʘ ʧʨʠ ɹʋ çʍʘʥʪʳ-

ʄʘʥʩʠʡʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʤʝʜʠʮʠʥʩʢʘʷ ʘʢʘʜʝʤʠʷè (ʧʨʦʪʦʢʦʣ ˉ88 ʦʪ 

13.11.2015 ʛ.). 

 

2.2. ʀʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʤʝʪʦʜʳ ʦʙʩʣʝʜʦʚʘʥʠʷ 

 

ɺʩʝʤ ʠʩʩʣʝʜʫʝʤʳʤ ʧʘʮʠʝʥʪʘʤ ʙʳʣʠ ʧʨʦʚʝʜʝʥ rʢʦʨʦʥʘʨʦʘʥʛʠʦʛʨʘʬʠʷ 

(ʂɸɻ) ʠ ɻʭʦʢʘʨʜʠʦʛʨʘʬʠʷ (ʕʍʆʂɻ). 51 ʧʘʮʠʝʥʪʫ ʛʨʫʧʧʳ  ̄1 ʩ ʜʠʘʛʥʦʟʦʤ 

ʧʝʨʩʠʩʪʠʨʫʶʱʘʷ ʬʦʨʤʘ ʌʇ ʠ ʚʩʝʤ ʧʘʮʠʝʥʪʘʤ ʛʨʫʧʧʳ ˉ 3 ʚʳʧʦʣʥʷʣʘʩʴ 

ʘʥʪʨʘʣʴʥʘʷ ʨʘʜʠʦʯʘʩʪʦʪʥʘʷ ʘʙʣʷʮʠʷ ʫʩʪʴʝʚ ʣʝʛʦʯʥʳʭ ʚʝʥ.  

ʂʦʨʦʥʘʨʦʘʥʛʠʦʛʨʘʬʠʷ ʚʳʧʦʣʥʷʣʘʩʴ ʥʘ ʘʥʛʠʦʛʨʘʬʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʘʭ 

Philips Integris 3000V ʠ Philips Allura Xper FD 20 (Roual Philips, Netherlands) 
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ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ ʪʨʘʥʩʬʝʤʦʨʘʣʴʥʳʤ ʠʣʠ ʪʨʘʥʩʨʘʜʠʘʣʴʥʳʤ 

ʜʦʩʪʫʧʦʤ. 

ʄʝʪʦʜʠʢʘ ʚʳʧʦʣʥʝʥʠʷ ʂɸɻ ï ʪʨʘʥʩʬʝʤʦʨʘʣʴʥʳʤ ʜʦʩʪʫʧʦʤ. 

ɺʳʧʦʣʥʷʝʪʩʷ ʦʙʝʟʙʦʣʠʚʘʥʠʝ ʤʝʩʪʘ ʧʫʥʢʮʠʠ ʧʨʘʚʦʡ ʠʣʠ ʣʝʚʦʡ 

ʙʝʜʨʝʥʥʦʡ ʘʨʪʝʨʠʠ 2% ʨʘʩʪʚʦʨʦʤ ʅʦʚʦʢʘʠʥʘ. ɺ ʩʣʫʯʘʝ ʘʣʣʝʨʛʠʯʝʩʢʠʭ 

ʨʝʘʢʮʠʠ ʚ ʧʨʦʰʣʦʤ ʥʘ ʥʦʚʦʢʘʠʥ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʙʝʟʙʦʣʠʚʘʥʠʝ 0,5% 

ʨʘʩʪʚʦʨʦʤ ʃʠʜʦʢʘʠʥʘ. ʇʦ ʤʝʪʦʜʠʢʝ ʉʝʣʴʜʠʥʛʠʨʘ ʧʫʥʢʪʠʨʫʝʪʩʷ ʙʝʜʨʝʥʥʘʷ 

ʘʨʪʝʨʠʷ, ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʛʝʤʦʩʪʘʪʠʯʝʩʢʠʡ ʠʥʪʨʦʜʴʶʩʝʨ, ʯʝʨʝʟ ʥʝʛʦ ʧʦ 

ʧʨʦʚʦʜʥʠʢʫ ʧʦʦʯʝʨʝʜʥʦ ʚ ʣʫʢʦʚʠʮʫ ʘʦʨʪʳ ʟʘʚʦʜʷʪʩʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ 

ʢʘʪʝʪʝʨʳ ʜʠʘʤʝʪʨʦʤ 5 ʠʣʠ 6 Fr ʨʘʟʣʠʯʥʦʡ ʢʨʠʚʠʟʥʳ, JL 3.5 JR 3.5, Amplatz-1, 

Amplatz-2, ʜʣʷ ʩʝʣʝʢʪʠʚʥʦʡ ʢʘʪʝʪʝʨʠʟʘʮʠʠ ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʢʦʨʦʥʘʨʥʳʭ 

ʘʨʪʝʨʠʡ. ʇʦʩʣʝ ʢʘʪʝʪʝʨʠʟʘʮʠʠ ʫʩʪʴʝʚ ʢʦʨʦʥʘʨʥʳʭ ʘʨʪʝʨʠʡ ʚʳʧʦʣʥʷʝʪʩʷ 

ʤʥʦʛʦʧʨʦʝʢʮʠʦʥʥʘʷ ʘʥʛʠʦʛʨʘʬʠʷ, ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʚʩʝʭ ʦʪʜʝʣʦʚ ʣʝʚʦʡ 

ʢʦʨʦʥʘʨʥʦʡ ʘʨʪʝʨʠʠ (ʃʂɸ) 5-6 ʧʨʦʝʢʮʠʡ, ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʨʘʚʦʡ 

ʢʦʨʦʥʘʨʥʦʡ ʘʨʪʝʨʠʠ (ʇʂɸ) ï 3-4 ʧʨʦʝʢʮʠʠ. ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʘʥʛʠʦʛʨʘʬʠʠ, 

ʢʘʪʝʪʝʨʳ ʠ ʠʥʪʨʦʜʴʶʩʝʨ ʫʜʘʣʷʶʪʩʷ, ʚʳʧʦʣʥʷʝʪʩʷ ʤʘʥʫʘʣʴʥʳʡ ʛʝʤʦʩʪʘʟ ʤʝʩʪʘ 

ʧʫʥʢʮʠʠ ʙʝʜʨʝʥʥʦʡ ʘʨʪʝʨʠʠ. ʇʦʩʣʝ ʵʪʦʛʦ ʥʘʢʣʘʜʳʚʘʝʪʩʷ ʜʘʚʷʱʘʷ ʧʦʚʷʟʢʘ ʥʘ 

ʤʝʩʪʦ ʧʫʥʢʮʠʠ ʙʝʜʨʝʥʥʦʡ ʘʨʪʝʨʠʠ, ʣʠʙʦ ʚʳʧʦʣʥʷʝʪʩʷ ʫʰʠʚʘʥʠʝ 

ʧʫʥʢʮʠʦʥʥʦʛʦ ʦʪʚʝʨʩʪʠʷ ʩ ʧʦʤʦʱʴʶ ʟʘʢʨʳʚʘʶʱʝʛʦ ʘʨʪʝʨʠʶ ʫʩʪʨʦʡʩʪʚʘ, 

ʧʫʪʝʤ ʧʨʦʰʠʚʘʥʠʷ ʠʣʠ ʥʘʢʠʜʳʚʘʥʠʷ ʢʣʠʧʩʳ ʥʘ ʙʝʜʨʝʥʥʫʶ ʘʨʪʝʨʠʶ, ʧʦʩʣʝ 

ʯʝʛʦ ʪʘʢʞʝ ʥʘʢʣʘʜʳʚʘʝʪʩʷ ʜʘʚʷʱʘʷ ʧʦʚʷʟʢʘ. 

ʄʝʪʦʜʠʢʘ ʚʳʧʦʣʥʝʥʠʷ ʂɸɻ ʪʨʘʥʩʨʘʜʠʘʣʴʥʳʤ ʜʦʩʪʫʧʦʤ ʚ ʧʦʩʣʝʜʥʠʝ 5-

7 ʣʝʪ ʘʢʪʠʚʥʦ ʚʳʪʝʩʥʷʝʪ ʪʨʘʥʩʬʝʤʦʨʘʣʴʥʳʡ ʜʦʩʪʫʧ. ʆʪʣʠʯʠʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʪʦʤ, ʯʪʦ ʜʣʷ ʜʦʩʪʫʧʘ ʚ ʘʨʪʝʨʠʘʣʴʥʦʝ ʨʫʩʣʦ ʚʳʧʦʣʥʷʝʪʩʷ ʧʫʥʢʮʠʷ ʣʫʯʝʚʦʡ 

ʘʨʪʝʨʠʠ ʥʘ ʧʨʘʚʦʡ ʠʣʠ ʣʝʚʦʡ ʚʝʨʭʥʝʡ ʢʦʥʝʯʥʦʩʪʠ. ʇʦʩʣʝ ʯʝʛʦ ʪʘʢʞʝ 

ʚʳʧʦʣʥʷʝʪʩʷ ʤʥʦʛʦʧʨʦʝʢʮʠʦʥʥʘʷ ʘʥʛʠʦʛʨʘʬʠʷ ʧʨʘʚʦʡ ʠ ʣʝʚʦʡ ʢʦʨʦʥʘʨʥʳʭ 

ʘʨʪʝʨʠʡ. ɿʘʯʘʩʪʫʶ, ʠʩʧʦʣʴʟʫ ̫ʪʨʘʥʩʨʘʜʠʘʣʴʥʳʡ ʜʦʩʪʫʧ, ʫʜʘʝʪʩʷ ʚʳʧʦʣʥʠʪʴ 

ʘʥʛʠʦʛʨʘʬʠʶ ʧʨʘʚʦʡ ʠ ʣʝʚʦʡ ʢʦʨʦʥʘʨʥʦʡ ʘʨʪʝʨʠʠ ʦʜʥʠʤ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ 
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ʢʘʪʝʪʝʨʦʤ, JR ʠʣʠ JL. ʊʝʭʥʠʯʝʩʢʠʡ ʫʩʧʝʭ ʚʳʧʦʣʥʝʥʠʷ ʢʘʪʝʪʝʨʠʟʘʮʠʠ ʦʜʥʠʤ 

ʢʘʪʝʪʝʨʦʤ ʫʩʪʴʝʚ ʦʙʝʠʭ ʢʦʨʦʥʘʨʥʳʭ ʘʨʪʝʨʠʡ ʟʘʚʠʩʠʪ: 

1) ʦʪ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʘʮʠʝʥʪʘ; 

2) ʦʪ ʦʧʳʪʘ ʦʧʝʨʘʪʦʨʘ, ʚʳʧʦʣʥʷʶʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʝ.  

ʇʦ ʦʢʦʥʯʘʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʢʘʪʝʪʝʨ ʠ ʠʥʪʨʦʜʴʶʩʝʨ 

ʫʜʘʣʷʝʪʩʷ, ʤʝʩʪʦ ʜʦʩʪʫʧʘ ʟʘʢʨʳʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʥʘʣʦʞʝʥʠʷ ʜʘʚʷʱʝʡ 

ʧʦʚʷʟʢʠ ʣʠʙʦ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʨʝʩʩʠʦʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ (ʧʥʝʚʤʘʪʠʯʝʩʢʦʛʦ ʠʣʠ 

ʤʝʭʘʥʠʯʝʩʢʦʛʦ).     

ɸʥʘʣʠʟ ʢʦʨʦʥʘʨʦʘʥʛʠʦʛʨʘʤʤ ʚʳʧʦʣʥʷʣʩʷ ʥʘ ʘʧʧʘʨʘʪʥʦʤ ʢʦʤʧʣʝʢʩʝ 

çPhilipsXceleraè (RoualPhilips, Netherlands). ʆʮʝʥʠʚʘʣʩʷ ʪʠʧ ʢʦʨʦʥʘʨʥʦʛʦ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, ʜʦʤʠʥʠʨʫʶʱʠʡ ʪʠʧ ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ ʧʨʝʜʩʝʨʜʠʡ ʠ ʠʭ 

ʜʠʘʤʝʪʨ. ʇʨʠ ʜʦʤʠʥʠʨʦʚʘʥʠʠ ʣʝʚʦʛʦ ʪʠʧʘ ʢʨʦʚʦʩʥʘʙʞʝʥʠʝ ʧʨʝʜʩʝʨʜʠʡ, 

ʨʘʩʯʝʪ ʜʠʘʤʝʪʨʘ ʣʝʚʳʭ ʚʝʪʚʝʡ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʚ ʧʨʦʢʩʠʤʘʣʴʥʦʡ ʪʨʝʪʠ, ʩ 

ʦʪʩʪʫʧʦʤ ʦʪ ʫʩʪʴʷ ʥʝ ʤʝʥʝʝ 10ʤʤ ʚ ʧʨʦʝʢʮʠʠ LAO 30-35Á ʩ ʥʘʢʣʦʥʦʤ ʢ ʥʦʛʘʤ 

18-20Á. ʇʨʠ ʜʦʤʠʥʠʨʦʚʘʥʠʠ ʧʨʘʚʦʛʦ ʪʠʧʘ ʢʨʦʚʦʩʥʘʙʞʝʥʠ ̫ ʧʨʝʜʩʝʨʜʠʡ, 

ʨʘʩʯʝʪ ʜʠʘʤʝʪʨʘ ʧʨʘʚʳʭ ʧʨʝʜʩʝʨʜʥʳʭ ʚʝʪʚʝʡ ʚʳʧʦʣʥʷʣʩʷ ʚ ʩʨʝʜʥʝʡ ʪʨʝʪʠ, ʚ 

ʧʨʦʝʢʮʠʠ RAO 40-45Áʩ ʦʪʩʪʫʧʦʤ ʦʪ ʫʩʪʴʷ ʥʝ ʤʝʥʝʝ 10ʤʤ. ʂʘʣʠʙʨʦʚʢʘ 

ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: ʤʘʥʫʘʣʴʥʳʤ, ʢʦʛʜʘ ʟʘ ʨʝʬʝʨʝʥʪʥʳʡ 

ʦʙʨʘʟʝʮ ʙʝʨʝʪʩʷ ʢʦʥʯʠʢ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʢʘʪʝʪʝʨʘ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ 

ʚʳʧʦʣʥʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ 5 ʠʣʠ 6Fr, ʣʠʙʦ ʩ ʧʦʤʦʱʴʶ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʨʘʩʯʝʪʘ, ʟʘʣʦʞʝʥʥʦʛʦ ʚ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʩʨʝʜʥʝʤ 

ʨʘʩʩʪʦʷʥʠʝ ʠʩʩʣʝʜʫʝʤʦʡ ʦʙʣʘʩʪʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠ-

ʦʧʝʨʘʮʠʦʥʥʦʤʫ ʩʪʦʣʫ ʠ ʵʣʝʢʪʨʦ-ʦʧʪʠʯʝʩʢʦʤʫ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣ ʁ

ʨʝʥʪʛʝʥʦʚʩʢʦʡ ʪʨʫʙʢʠ. ʈʘʟʥʠʮʘ ʚ ʜʠʘʤʝʪʨʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʩʦʩʫʜʘ ʧʨʠ 

ʠʟʤʝʨʝʥʠʠ ʦʙʦʠʤʠ ʩʧʦʩʦʙʘʤʠ ʩʦʩʪʘʚʣʷʣʘ 0.1-0.2ʤʤ. ʇʨʝʜʧʦʯʪʝʥʠʝ 

ʦʪʜʘʚʘʣʦʩʴ ʤʘʥʫʘʣʴʥʦʤʫ ʩʧʦʩʦʙʫ ʢʘʣʠʙʨʦʚʢʠ ʠ ʠʟʤʝʨʝʥʠʶ ʜʠʘʤʝʪʨʘ ʩʦʩʫʜʘ. 

ʂ ʠʟʤʝʨʝʥʠʶ ʩ ʧʦʤʦʱʴʶ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʘʣʛʦʨʠʪʤʦʚ ʧʨʠʙʝʛʘʣʠ ʚ ʩʣʫʯʘʝ 

ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʚʝʩʪʠ ʢʘʣʠʙʨʦʚʢʫ ʤʘʥʫʘʣʴʥʳʤ ʩʧʦʩʦʙʦʤ ʠʣʠ ʢʦʛʜʘ ʥʝ 

ʙʳʣʦ ʚʦʟʤʦʞʥʦʩʪʠ ʫʟʥʘʪʴ ʨʘʟʤʝʨ (Fr) ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʢʘʪʝʪʝʨʘ. 
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ʕʭʦʢʘʨʜʠʦʛʨʘʬʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʷʣʘʩʴ ʥʘ ʘʧʧʘʨʘʪʘʭ Vivid 

Demision 7 (General Electric. USA) ʠ Sequoia 512 (Siemens. USA), ʚ ɺ- ʠ ʄ- 

ʨʝʞʠʤʘʭ, ʩʦʛʣʘʩʥʦ ʧʨʠʥʷʪʦʤʫ ʚ ʢʣʠʥʠʢʝ ʧʨʦʪʦʢʦʣʫ. ɺʠʟʫʘʣʠʟʘʮʠʷ 

ʩʪʨʫʢʪʫʨ ʩʝʨʜʮʘ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʠʟ ʧʘʨʘʩʪʝʨʥʘʣʴʥʦʛʦ ʠ ʚʝʨʭʫʰʝʯʥʦʛʦ 

ʜʦʩʪʫʧʦʚ ʧʦ ʜʣʠʥʥʦʡ ʠ ʢʦʨʦʪʢʦʡ ʦʩʷʤ ʩʝʨʜʮʘ ʚ ʧʦʣʦʞʝʥʠʠ ʧʘʮʠʝʥʪʘ ʥʘ 

ʣʝʚʦʤ ʙʦʢʫ; ʨʘʟʤʝʨʳ ʣʝʚʦʛʦ ʠ ʧʨʘʚʦʛʦ ʞʝʣʫʜʦʯʢʦʚ ʦʧʨʝʜʝʣʷʣʠ ʧʦ 

ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ. ɺʳʯʠʩʣʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʤʠʥʠʤʫʤ ʧʦ ʪʨʝʤ 

ʧʦʣʦʞʝʥʠʷʤ. ʂʦʥʝʯʥʳʡ ʜʠʘʩʪʦʣʠʯʝʩʢʠʡ ʠ ʢʦʥʝʯʥʳʡ ʩʠʩʪʦʣʠʯʝʩʢʠʡ 

ʦʙʲʝʤʳ ʃɾ (ʂɼʆ ʠ ʂʉʆ, ʤʣ) ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʧʦ ʬʦʨʤʫʣʝ L.Teichholtz 

et al. ʀʩʭʦʜʷ ʠʟ ʜʘʥʥʦʛʦ ʫʨʘʚʥʝʥʠʷ, ʚʳʯʠʩʣʷʣʠʩʴ ʧʦʢʘʟʘʪʝʣʠ ʦʙʲʝʤʦʚ ʠ 

ʩʦʢʨʘʪʠʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ ʃɾ. ʈʘʟʤʝʨʳ ʣʝʚʦʛʦ ʧʨʝʜʩʝʨʜʠʷ ʦʮʝʥʠʚʘʣʠʩʴ ʚ 4-

ʭ ʢʘʤʝʨʥʦʡ ʧʦʟʠʮʠʠ, ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʨʘʩʯʝʪʳ ʧʨʦʜʦʣʴʥʦʛʦ (ʚʝʨʭʥʝ-ʥʠʞʥʠʡ) 

ʨʘʟʤʝʨʘ, ʦʪ ʢʦʣʴʮʘ ʤʠʪʨʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ ʜʦ ʢʨʳʰʠ ʃʇ ʠ ʧʦʧʝʨʝʯʥʦʛʦ 

(ʣʘʪʝʨʘʣʴʥʦ-ʤʝʜʠʘʣʴʥʳʡ) ʨʘʟʤʝʨʘ, ʦʪ ʧʣʦʱʘʜʢʠ ʫʩʪʴʝʚ ʧʨʘʚʳʭ ʃɺ ʜʦ 

ʧʣʦʱʘʜʢʠ ʫʩʪʴʝʚ ʣʝʚʳʭ ʃɺ. ʊʘʢ ʞʝ ʦʮʝʥʠʚʘʣʘʩʴ ʩʪʝʧʝʥʴ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ 

ʪʨʠʢʫʩʧʠʜʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ. 

 

2.3. ʄʝʪʦʜʠʢʘ ʨʘʜʠʦʯʘʩʪʦʪʥʦʡ ʘʙʣʷʮʠʠ ʣʝʛʦʯʥʳʭ ʚʝʥ 

 

ɸʥʪʨʘʣʴʥʘʷ ʠʟʦʣʷʮʠʷ ʫʩʪʴʝʚ ʃɺ ʚʳʧʦʣʥʷʣʘʩʴ ʥʘ ʩʠʩʪʝʤʝ ʪʨʝʭʤʝʨʥʦʡ 

ʥʝʬʣʶʦʨʦʩʢʦʧʠʯʝʩʢʦʡ ʥʘʚʠʛʘʮʠʠ CartoXP  (Biosense Webster, USA). 

ʂʦʥʝʯʥʦʡ ʮʝʣʴʶ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʷʚʣʷʣʦʩʴ ʧʦʣʥʦʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ 

ʨʘʟʦʙʱʝʥʠʝ ʤʫʬʪ ʣʝʛʦʯʥʳʭ ʚʝʥ (ʃɺ) ʠ ʣʝʚʦʛʦ ʧʨʝʜʩʝʨʜʠʷ ʧʫʪʝʤ ʩʦʟʜʘʥʠ ̫

ʥʝʧʨʝʨʳʚʥʦʡ ʣʠʥʠʠ ʧʦʚʨʝʞʜʝʥʠʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʦʪ 5 ʜʦ 15ʤʤ ʦʪ ʫʩʪʴʷ ʃɺ.  

ʀʩʧʦʣʴʟʫʝʤʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ CardioLab Version 8.0 (Pruka Engeneering, 

Inc. USA). ɼʣʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʩʪʠʤʫʣʷʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʵʣʝʢʪʨʦʩʪʠʤʫʣʷʪʦʨ EP (USA). ʕʣʝʢʪʨʦʘʥʘʪʦʤʠʯʝʩʢʦʝ ʢʘʨʪʠʨʦʚʘʥʠʝ ʩ 2008 ʧʦ 

2015 ʛʛ., ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʫʩʣʦʚʠʷʭ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ CARTO XP 

(Biosense Webster, USA); ʥʘʯʠʥʘʷ ʩ 2015 ʛ. ʣɻʝʢʪʨʦʘʥʘʪʦʤʠʯʝʩʢʦʝ 
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ʢʘʨʪʠʨʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ CARTO 3 

(Biosense Webster, USA). ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʩʠʩʪʝʤʳ ʥʝʬʣʶʦʨʦʩʢʦʧʠʯʝʩʢʦʡ 

ʥʘʚʠʛʘʮʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʙʣʘʛʦʜʘʨʷ ʨʘʟʤʝʱʝʥʥʦʡ ʧʦʜ ʩʧʠʥʦʡ 

ʧʘʮʠʝʥʪʘ ʨʘʤʢʝ ʩ ʪʨʝʤʷ ʤʘʛʥʠʪʘʤʠ ʩʦʟʜʘʝʪʩʷ ʩʪʘʪʠʯʝʩʢʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ, 

ʧʦʧʘʚ ʚ ʢʦʪʦʨʦʝ ʩʧʝʮʠʘʣʴʥʳʡ ʢʘʪʝʪʝʨ ʙʫʜʝʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʚ ʨʝʘʣʴʥʦʤ 

ʚʨʝʤʝʥʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ, ʧʝʨʝʤʝʱʘʷ ʢʘʪʝʪʝʨ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, 

ʚʳʧʦʣʥʠʪʴ 3D ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʠʥʪʝʨʝʩʫʶʱʝʡ ʘʥʘʪʦʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ. ɺ 

ʩʣʫʯʘʝ ʧʨʠʤʝʥʝʥʠʷ ʬʣʶʦʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣ̫, ʦʥ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʩ 

ʧʦʤʦʱʴʶ ʘʥʛʠʦʛʨʘʬʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ Philips Integris 3000V (Roual Philips, 

Netherlands). 

ɼʘʣʝʝ ʧʨʠʚʦʜʠʪʩʷ ʩʪʘʥʜʘʨʪʥʳʡ ʧʨʦʪʦʢʦʣ ʈʏɸ ʧʨʠ ʘʥʪʨʘʣʴʥʦʡ 

ʠʟʦʣʷʮʠʠ ʃɺ. ʇʦʜ ʤʝʩʪʥʦʡ ʘʥʝʩʪʝʟʠʝʡ ʨʘʩʪʚʦʨʦʤ ʥʦʚʦʢʘʠʥʘ (0,5%) ʠʣʠ 

ʣʠʜʦʢʘʠʥʘ (2%) ʧʫʥʢʪʠʨʦʚʘʣʠ ʣʝʚʫʶ ʧʦʜʢʣʶʯʠʯʥʫʶ ʚʝʥʫ ʜʣʷ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ  ʨʝʬʝʨʝʥʪʥʦʛʦ ʵʣʝʢʪʨʦʜʘ (ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʝʪʦʜʠʢʘ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʘ ʠ ʧʫʥʢʮʠʷ ʧʦʜʢʣʶʯʠʯʥʦʡ ʚʝʥʳ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ) ʠ 

ʚʳʧʦʣʥʷʣʠ ʧʫʥʢʮʠ ʁʧʨʘʚʦʡ ʠ ʣʝʚʦʡ ʙʝʜʨʝʥʥʳʭ ʚʝʥ. ʇʨʘʚʫʶ ʙʝʜʨʝʥʥʫʶ ʚʝʥʫ 

ʚ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʢʘʨʪʠʨʫʶʱʝʛʦ/ʘʙʣʮ̫ʠʦʥʥʦʛʦ ʵʣʝʢʪʨʦʜʘ ʠ 

ʵʣʝʢʪʨʦʜʘ Lasso (BiosenseWebster, USA), 10 ʠʣʠ 20 ʧʦʣʶʩʥʳʡ ʮʠʨʢʫʣʷʨʥʳʡ 

ʵʣʝʢʪʨʦʜ. ʃʝʚʳʡ ʪʨʘʥʩʬʝʤʦʨʘʣʴʥʳʡ ʜʦʩʪʫʧ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʣʷ ʟʘʚʝʜʝʥʠʷ ʚ 

ʧʦʣʦʩʪʴ ʧʨʘʚʦʛʦ ʧʨʝʜʩʝʨʜʠʷ (ʇʇ) ʚʥʫʪʨʠʩʝʨʜʝʯʥʦʛʦ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ 

ʜʘʪʯʠʢʘAcuNav (Simens, Germany).  

ɼʦʩʪʫʧ ʚ ʣʝʚʦʝ ʧʨʝʜʩʝʨʜʠʝ (ʃʇ) ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʧʦʩʨʝʜʩʪʚʦʤ 

ʪʨʘʥʩʩʝʧʪʘʣʴʥʦʡ ʧʫʥʢʮʠʠ. ʇʫʥʢʮʠʷ ʚʳʧʦʣʥʷʣʘʩʴ ʧʦʜ ʢʦʥʪʨʦʣʝʤ 

ʚʥʫʪʨʠʩʝʨʜʝʯʥʦʛʦ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʜʘʪʯʠʢʘ AcuNav(Simens, Germany), 

ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʢ ʫʣʴʪʨʘʟʚʫʢʦʚʦʤʫ ʘʧʧʘʨʘʪʫ Vivid  I (General Electric, USA), ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʠʥʪʨʦʜʴʶʩʝʨʘ Preface (BiosenseWebster, USA), ʠʛʣʳ BRK0 ʠʣʠ 

BRK1. ɺ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ, ʧʫʥʢʮʠʷ ʤʝʞʧʨʝʜʩʝʨʜʥʦʡ 

ʧʝʨʝʛʦʨʦʜʢʠ (ʄʇʇ) ʚʳʧʦʣʥʷʣʘʩʴ ʜʚʘʞʜʳ. ʀʥʦʛʜʘ ʫʜʘʝʪʩʷ ʧʨʦʚʝʩʪʠ 

ʪʨʘʥʩʩʝʧʪʘʣʴʥʳʡ ʠʥʪʨʦʜʴʶʩʝʨ ʯʝʨʝʟ ʦʪʢʨʳʪʦʝ ʦʚʘʣʴʥʦʝ ʦʢʥʦ. ʍʠʨʫʨʛʠ, 
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ʦʙʣʘʜʘʶʱʠʝ ʙʦʣʴʰʠʤ ʦʧʳʪʦʤ ʚʳʧʦʣʥʝʥʠʷ ʪʨʘʥʩʩʝʧʪʘʣʴʥʳʭ ʧʫʥʢʮʠʡ, 

ʚʳʧʦʣʥʷʶʪ ʜʘʥʥʫʶ ʧʨʦʮʝʜʫʨʫ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʪʦʜʦʚ 

ʚʠʟʫʘʣʠʟʘʮʠʠ, ʦʧʠʨʘʷʩʴ ʣʠʰʴ ʥʘ ʘʥʘʪʦʤʠʯʝʩʢʠʝ ʦʨʠʝʥʪʠʨʳ ʠ 

ʨʝʥʪʛʝʥʦʩʢʦʧʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ. 

ʇʦʩʣʝ ʧʫʥʢʮʠʠ ʄʇʇ ʠ ʜʦ ʦʢʦʥʯʘʥʠʷ ʧʨʦʮʝʜʫʨʳ ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ 

ʠʥʪʨʘʦʧʝʨʘʮʠʦʥʥʳʭ ʪʨʦʤʙʦʵʤʙʦʣʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ (ʊʀɸ, ʆʅʄʂ), ʫ ʚʩʝʭ 

ʧʘʮʠʝʥʪʦʚ ʜʦʩʪʠʛʘʣʘʩʴ ʛʠʧʦʢʦʘʛʫʣʷʮʠʷ ʧʫʪʝʤ ʚʥʫʪʨʠʚʝʥʥʦʛʦ ʚʚʝʜʝʥʠʷ 

ʨʘʩʪʚʦʨʘ ʛʝʧʘʨʠʥʘ, ʧʝʨʚʠʯʥʦʝ ʚʚʝʜʝʥʠʝ ʛʝʧʘʨʠʥʘ ʚ ʜʦʟʝ ʠʟ ʨʘʩʯʝʪʘ 100 ɽʜ/ʢʛ, 

ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʚʨʝʤʝʥʠ ʩʚʝʨʪʳʚʘʥʠʷ 

(activated clotting time (ɸʉʊ) ʧʦʜʜʝʨʞʠʚʘʣʩʷ ʫʨʦʚʝʥʴ ʙʦʣʝʝ 300 ʩʝʢʫʥʜ. 

ʅʘʢʦʧʣʝʥʥʳʡ ʦʧʳʪ ʚʳʧʦʣʥʝʥʠʷ ʈʏɸ ʚ ʃʇ, ʦʪʜʝʣʝʥʠʠ ʍʃʉʅʈʠʕʂʉ ʛʦʨʦʜʘ 

ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʘ, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʙʝʟʦʧʘʩʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʥʴʰʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ɸʉʊ, ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʩʦʩʪʘʚʣʷʝʪ 278 ʩʝʢʫʥʜ, ʙʝʟ ʟʥʘʯʠʤʦʛʦ 

ʫʚʝʣʠʯʝʥʠʷ ʪʨʦʤʙʦʵʤʙʦʣʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤʠ 

ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʛʠʧʦʢʦʘʛʫʣʷʮʠʠ. 

ʏʝʨʝʟ ʪʨʘʥʩʩʝʧʪʘʣʴʥʳʝ ʠʥʪʨʦʜʴʶʩʝʨʳ Preface (Biosense Webster, USA) 

ʚ ʃʇ ʚʚʦʜʠʣʠʩʴ ʘʙʣʮ̫ʠʦʥʥʦ-ʢʘʨʪʠʨʫʶʱʠʡ ʵʣʝʢʪʨʦʜ NaviStar ThermoCool 

(BiosenseWebster, USA) ʠ ʮʠʨʢʫʣʷʨʥʳʡ ʵʣʝʢʪʨʦʜ Lasso  (BiosenseWebster, 

USA) ʩ 20 ʠʣʠ 10 ʧʦʣʶʩʘʤʠ. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʩʪʝʤʳ ʪʨʝʭʤʝʨʥʦʡ 

ʵʣʝʢʪʨʦʘʥʘʪʦʤʠʯʝʩʢʦʡ ʥʘʚʠʛʘʮʠʠ CARTO ʍʈ (Biosense Webster, USA) ʠ 

ʢʘʨʪʠʨʫʶʱʝʛʦ ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʵʣʝʢʪʨʦʜʘ Navistar (Biosense Webster, USA), 

ʚʳʧʦʣʥʷʣʦʩʴ ʧʦʩʪʨʦʝʥʠʝ 3D ʘʥʘʪʦʤʠʯʝʩʢʦʡ ʢʘʨʪ rʃʇ ʩ ʦʙʦʟʥʘʯʝʥʠʝʤ ʫʩʪʴʝʚ 

ʃɺ ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʥʘʯʝʥʠʡ ʠʤʧʝʜʘʥʩʘ, ʘʤʧʣʠʪʫʜʳ ʧʨʝʜʩʝʨʜʥʦʡ ʵʥʜʦʛʨʘʤʤʳ, 

ʵʥʜʦʛʨʘʤʤʳ ʃɺ ʠ ʬʣʶʦʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ (ʨʠʩ.2.3.1). ʇʦʩʣʝ ʵʪʦʛʦ 

ʚʳʧʦʣʥʷʣʘʩʴ ʘʥʪʨʘʣʴʥʘʷ ʈʏɸ ʩ ʦʪʩʪʫʧʦʤ ʤʠʥʠʤʫʤ 5-15ʤʤ ʦʪ ʢʨʘʷ ʫʩʪʴʝʚ ʃɺ, 

ʩ ʧʘʨʘʤʝʪʨʘʤʠ 45Áʉ, 30-35 ɺʘʪʪ, ʧʦ ʧʝʨʝʜʥʝʡ ʩʪʝʥʢʝ ʃʇ, 25-30 ɺʘʪʪ ʧʦ 

ʟʘʜʥʝʡ ʩʪʝʥʢʝ ʃʇ, ʩʢʦʨʦʩʪʴ ʦʨʦʰʝʥʠʷ ʘʙʣʷʮʠʦʥʥʦʛʦ ʵʣʝʢʪʨʦʜʘ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʨʘʩʪʚʦʨʦʤ 17 ʤʣ/ʤʠʥ. (ʥʘʩʦʩ Cool Flow, Biosense Webster, 

USA), ʜʣʠʪʝʣʴʥʦʩʪʴ ʚʦʟʜʝʡʩʪʚʠʷ ʚ ʦʜʥʦʡ ʪʦʯʢʝ 30-60 ʩʝʢ.), ʥʘʥʦʩʠʣʠʩʴ 
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ʧʦʚʨʝʞʜʝʥʠʷ ʤʠʦʢʘʨʜʘ ʧʨʝʜʩʝʨʜʠʡ ʩ ʦʢʨʫʞʝʥʠʝʤ ʢʦʣʣʝʢʪʦʨʦʚ ʣʝʚʳʭ ʠ 

ʧʨʘʚʳʭ ʃɺ. ʇʨʠ ʜʦʩʪʠʞʝʥʠʠ ʠʟʦʣʷʮʠʠ ʃɺ ʠ ʩʦʟʜʘʥʠʠ ʟʘʤʢʥʫʪʦʛʦ ʢʦʣʴʮʘ 

ʚʦʢʨʫʛ ʃɺ, ʩ ʮʠʨʢʫʣʷʨʥʦʛʦ ʵʣʝʢʪʨʦʜʘ ʠʩʯʝʟʘʝʪ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʠ 

ʦʪʩʫʪʩʪʚʫʝʪ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʨʦʚʝʜʝʥʠʝ ʠʟ ʃɺ ʥʘ ʤʠʦʢʘʨʜ ʧʨʝʜʩʝʨʜʠʡ ʧʨʠ 

ʩʪʠʤʫʣʷʮʠʠ ʩ ʵʣʝʢʪʨʦʜʘ Lasso, ʤʦʱʥʦʩʪʴʶ 10ɸʤ, ʠ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʠʤʧʫʣʴʩʘ 

10ʤʢʩ. ʇʨʠ ʠʥʪʠʤʥʦʤ ʧʨʠʣʝʞʘʥʠʠ ʫʰʢʘ ʃʇ ʢ ʣʝʚʳʤ ʃɺ, ʥʘ ʮʠʨʢʫʣʷʨʥʦʤ 

ʵʣʝʢʪʨʦʜʝ ʦʪʤʝʯʘʶʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʩʠʛʥʘʣʳ çʜʘʣʴʥʠʭ ʧʦʣʝʡè (Far Field), 

ʦʜʥʘʢʦ ʧʨʦʚʝʜʝʥʠʝ ʥʘ ʤʠʦʢʘʨʜ ʧʨʝʜʩʝʨʜʠʡ ʦʪʩʫʪʩʪʚʫʝʪ. ɺ ʩʣʫʯʘʝ 

ʩʦʙʩʪʚʝʥʥʦʛʦ ʘʚʪʦʤʘʪʠʟʤʘ ʤʫʬʪ ʃɺ, ʥʘ ʮʠʨʢʫʣʷʨʥʦʤ ʵʣʝʢʪʨʦʜʝ ʩʦʭʨʘʥʷʝʪʩʷ 

ʩʧʦʥʪʘʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩ ʯʘʩʪʦʪʦʡ ʦʪ 10-30 ʠʤʧʫʣʴʩʦʚ ʚ ʤʠʥʫʪʫ, ʥʦ 

ʧʨʦʚʝʜʝʥʠʝ ʥʘ ʧʨʝʜʩʝʨʜʠʷ ʦʪʩʫʪʩʪʚʫʝʪ. ʇʦʩʣʝ ʜʦʩʪʠʞʝʥʠʷ ʙʣʦʢʘʜʳ 

ʧʨʦʚʝʜʝʥʠʷ ʵʣʝʢʪʨʦʜʳ ʫʜʘʣʷʶʪʩʷ, ʧʨʦʮʝʜʫʨʘ ʧʨʝʢʨʘʱʘʝʪʩʷ.  

 

ʈʠʩ.2.3.1. ʊʨʝʭʤʝʨʥʘʷ ʤʦʜʝʣʴ ʃʇ 

(ʢʨʘʩʥʳʤʠ ʪʦʯʢʘʤʠ ʦʙʦʟʥʘʯʝʥʳ ʤʝʩʪʘ ʈʏɸ ʚʦʟʜʝʡʩʪʚʠʷ) 

 

ɺʝʜʝʥʠʝ ʧʘʮʠʝʥʪʦʚ ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʦʩʥʦʚʳʚʘʣʦʩʴ ʥʘ 

ʥʘʮʠʦʥʘʣʴʥʳʭ ʢʣʠʥʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʷʭ. ʉ ʮʝʣʴʶ ʫʣʫʯʰʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ 

ʣʝʯʝʥʠʷ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʦʙʨʘʪʥʦʛʦ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʷ ʃʇ, ʦʙʷʟʘʪʝʣʴʥʦʝ 

ʥʘʟʥʘʯʝʥʠʝ ʠʤʝʣʠ ʘʥʪʠʘʨʠʪʤʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ. ʇʘʮʠʝʥʪʘʤ ʙʝʟ ʜʠʩʬʫʥʢʮʠʠ 

ʑɾ ʧʨʝʧʘʨʘʪʦʤ ʚʳʙʦʨʘ ʷʚʣʷʣʩʷ ʘʤʠʦʜʘʨʦʥ; ʧʨʠ ʥʘʣʠʯʠʝ ʜʠʩʬʫʥʢʮʠʠ ʑɾ ʠ 

ʀɹʉ ʥʘʟʥʘʯʘʣʩʷ ʩʦʪʘʣʦʣ; ʧʨʠ ʦʪʩʫʪʩʪʚʠʝ ʀɹʉ ʠ ʜʠʩʬʫʥʢʮʠʠ ʑɾ ʥʘʟʥʘʯʘʣʩʷ 

ʘʣʣʘʧʠʥʠʥ.  
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ɼʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʪʨʦʤʙʦʵʤʙʦʣʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ ʥʘʟʥʘʯʘʣʠʩʴ 

ʦʨʘʣʴʥʳʝ ʘʥʪʠʢʦʘʛʫʣʷʥʪʳ, ʧʨʝʜʧʦʯʪʝʥʠʝ ʦʪʜʘʚʘʣʦʩʴ ʘʥʪʘʛʦʥʠʩʪʘʤ ʚʠʪʘʤʠʥʘ 

ʂ, ʧʨʠ ʮʝʣʝʚʳʭ ʧʦʢʘʟʘʪʝʣʷʭ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʥʦʨʤʘʣʠʟʦʚʘʥʥʦʛʦ ʦʪʥʦʰʝʥʠʷ 

(ʄʅʆ) 2-3ʝʜ. 

ʆʪʜʘʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʮʝʥʠʚʘʣʠʩʴ ʯʝʨʝʟ 3, 6 ʠ 12 ʤʝʩʷʮʝʚ, ʚ 

ʫʩʣʦʚʠʷʭ ʧʦʣʠʢʣʠʥʠʯʝʩʢʦʛʦ ʧʨʠʝʤʘ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʛʦ ʭʠʨʫʨʛʘ 

(ʘʨʠʪʤʦʣʦʛʘ). ɿʘ ʨʝʮʠʜʠʚ ʧʨʠʥʠʤʘʣʩʷ ʚʦʟʚʨʘʪ ʧʘʨʦʢʩʠʟʤʦʚ ʌʇ 

ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʙʦʣʝʝ 30 ʩʝʢʫʥʜ, ʜʦʢʫʤʝʥʪʘʣʴʥʦ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʡ ʥʘ ʧʣʝʥʢʫ 

ʕʂɻ ʠ/ʠʣʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʫʪʦʯʥʦʛʦ ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʷ ʕʂɻ. ɺ ʩʣʫʯʘʝ 

ʦʪʩʫʪʩʪʚʠʷ ʨʝʮʠʜʠʚʦʚ, ʘʥʪʠʘʨʠʪʤʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ  ʠ ʆɸʂ ʦʪʤʝʥʷʣʠʩʴ.  

 

2.4. ʄʝʪʦʜʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

 

ɺʚʝʜʝʥʠʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ 

Microsoft Office Excel. ɼʘʣʴʥʝʡʰʫʶ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʠ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ 

ʩʪʘʪʠʩʪʠʢʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʘʢʝʪʘ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ STATISTICA 8 

(StatSoft Inc., ʉʐɸ). ʄʝʪʦʜʳ ʦʧʠʩʘʪʝʣʴʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʚʢʣʶʯʘʣʠ ʚ ʩʝʙʷ 

ʦʮʝʥʢʫ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ (M), ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ (SD), ʤʝʜʠʘʥʳ (ʄʝ) 

ʠʣʠ ʤʦʜʳ (ʄʦ). ʀʩʧʦʣʴʟʦʚʘʣʠ ʥʦʨʤʘʣʴʥʫʶ ʤʦʜʝʣʴ ʜʣʷ ʪʝʭ ʧʘʨʘʤʝʪʨʦʚ, 

ʢʦʪʦʨʳʝ ʧʦ ʜʘʥʥʳʤ ʛʠʩʪʦʛʨʘʤʤʳ ʚʠʟʫʘʣʴʥʦ ʧʦʭʦʞʠ ʥʘ ʥʦʨʤʘʣʴʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ, ʜʣʷ ʢʦʪʦʨʳʭ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ 2 ʛʨʫʧʧʘʤʠ ʚʳʷʚʣʷʣʠʩʴ ʧʦ t-

ʢʨʠʪʝʨʠʶ ʉʪʴʶʜʝʥʪʘ. ɼʣʷ ʦʩʪʘʣʴʥʳʭ ʧʨʠʤʝʥʷʣʠ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʠʡ 

ʨʘʥʛʦʚʳʡ U-ʢʨʠʪʝʨʠʡ ʄʘʥʥʘ-ʋʠʪʥʠ. ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʯʘʩʪʦʪʥʳʭ ʚʝʣʠʯʠʥ 

ʧʨʠʤʝʥʷʣʩʷ ʍ2-ʢʨʠʪʝʨʠʡ ʇʠʨʩʦʥʘ ʠʣʠ ʪʦʯʥʳʡ ʢʨʠʪʝʨʠʡ ʌʠʰʝpʘ.  
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ɻʃɸɺɸ 3. ʈɽɿʋʃʔʊɸʊʓ ʇʆʃʋʏɽʅʅʓɽ ɺ ʍʆɼɽ ʀʉʉʃɽɼʆɺɸʅʀʗ  

 

3.1. ʇʦʣʦʚʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʨʦʥʘʨʥʦʡ ʘʥʛʠʦʘʨʭʠʪʝʢʪʦʥʠʢʠ 

 

ʇʝʨʚʳʡ ʵʪʘʧ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʣʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʪʠʧʦʚ 

ʢʦʨʦʥʘʨʥʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧʘʭ ˉ1 ʠ ˉ2. ɸʥʘʣʠʟ 

ʪʠʧʦʚ ʢʦʨʦʥʘʨʥʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʧʦʢʘʟʘʣ, ʯʪʦ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʌʇ (ʛʨʫʧʧʘ 

ˉ1) ʠ ʙʝʟ ʥʘʨʫʰʝʥʠʡ ʨʠʪʤʘ (ʛʨʫʧʧʘ ˉ2) ʧʨʝʚʘʣʠʨʫʝʪ ʧʨʘʚʳʡ ʪʠʧ 

ʢʦʨʦʥʘʨʥʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ: 74% ʠ 71% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; ʣʝʚʳʡ ʠ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ ʪʠʧʳ ʨʘʩʧʨʝʜʝʣʝʥʳ ʚ ʨʘʚʥʳʭ ʜʦʣʷʭ (ʨʠʩ. 3.1.1). 

 

 

                                  ʘ)                                                  ʙ) 

ʈʠʩ. 3.1.1. ʉʦʦʪʥʦʰʝʥʠʝ ʪʠʧʦʚ ʢʦʨʦʥʘʨʥʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ; 

ʘ) ʛʨʫʧʧʘ ˉ1; ʙ) ʛʨʫʧʧʘ ˉ2 

 

ɹʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʪʠʧʦʚ ʢʦʨʦʥʘʨʥʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʚ ʛʨʫʧʧʘʭ 

ˉ1 ʠ ˉ2 ʩ ʫʯʝʪʦʤ ʧʦʣʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ (ʨʠʩ. 3.1.2). 
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                      ʘ)                                                          ʙ) 

ʈʠʩ. 3.1.2. ʉʦʦʪʥʦʰʝʥʠʝ ʪʠʧʦʚ ʢʦʨʦʥʘʨʥʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ  

ʫ ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ: ʘ) ʛʨʫʧʧʘ ˉ1; ʙ) ʛʨʫʧʧʘ ˉ2. 

 

ɺ ʦʙʝʠʭ ʛʨʫʧʧʘʭ ʫ ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ ʜʦʤʠʥʠʨʫʝʪ ʧʨʘʚʳʡ ʪʠʧ 

ʢʦʨʦʥʘʨʥʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ (ʛʨʫʧʧʘ ˉ1: ʤʫʞʯʠʥʳ 72%, ʞʝʥʱʠʥʳ 82%). ɺ 

ʛʨʫʧʧʝ ˉ2 ʣʝʚʳʡ ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ ʪʠʧʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʳ ʚ 

ʨʘʚʥʳʭ ʜʦʣʷʭ ʫ ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 72% ʠ 72%). 

ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʜʘʥʥʳʝ ʧʦʜʪʚʝʨʞʜʘʶʪ ʩʚʝʜʝʥʠʷ ʦ ʪʦʤ, ʯʪʦ ʚ ʦʙʱʝʡ 

ʧʦʧʫʣʷʮʠʠ ʧʨʝʦʙʣʘʜʘʝʪ ʧʨʘʚʳʡ ʪʠʧ ʢʦʨʦʥʘʨʥʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ. 

ɺ ʨʘʙʦʪʘʭ ʌ. ʌ. ɹʨʝʞʥʝʚʘ, ʄ. ʇ. ɺʘʨʝʛʠʥʘ [3,4] ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʪʠʧʳ 

ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ ʩʝʨʜʮʘ, ʠʤʝʶʱʠʝ ʦʪʥʦʰʝʥʠʝ ʪʦʣʴʢʦ ʢ ʝʛʦ ʞʝʣʫʜʦʯʢʘʤ, ʥʝ 

ʠʜʝʥʪʠʯʥʳ ʪʠʧʘʤ ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ ʧʨʝʜʩʝʨʜʠʡ.  

ʂʨʦʚʦʩʥʘʙʞʝʥʠʝ ʧʨʝʜʩʝʨʜʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʝʩʪʦʤ ʦʪʭʦʞʜʝʥʠʷ, 

ʩʪʝʧʝʥʴʶ ʨʘʟʚʠʪʠʷ ʠ ʪʦʧʦʛʨʘʬʠʝʡ ʛʣʘʚʥʦʡ ʘʨʪʝʨʠʠ ʧʨʝʜʩʝʨʜʠʡ; ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʦʥʘ ʞʝ ʷʚʣʷʝʪʩʷ ʘʨʪʝʨʠʝʡ ʩʠʥʦʘʪʨʠʘʣʴʥʦʛʦ ʫʟʣʘ. 

ʇʨʠʤʝʨ ʘʥʛʠʦʛʨʘʤʤ ʧʨʘʚʦʛʦ ʠ ʣʝʚʦʛʦ ʧʨʝʜʩʝʨʜʥʦʛʦ ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 3.1.3. 
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                             ʘ)                                                                 ʙ) 

ʈʠʩ. 3.1.3. ʊʠʧʳ ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ ʧʨʝʜʩʝʨʜʠʡ 

(ʩʪʨʝʣʢʘʤʠ ʫʢʘʟʘʥʳ ʜʦʤʠʥʠʨʫʶʱʠʝ ʧʨʝʜʩʝʨʜʥʳʝ ʚʝʪʚʠ): 

ʘ) ʧʨʘʚʳʡ ʪʠʧ ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ ʧʨʝʜʩʝʨʜʠʡ;  

ʙ) ʣʝʚʳʡ ʪʠʧ ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ ʧʨʝʜʩʝʨʜʠʡ. 

ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʘʥʘʣʠʟ ʢʦʨʦʥʘʨʦʘʥʛʠʦʛʨʘʤʤ ʧʦʜʪʚʝʨʞʜʘʶʪ 

ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʨʘʙʦʪʘʭ ʌ. ʌ. ɹʨʝʞʥʝʚʘ, ʄ. ʇ. 

ɺʘʨʝʛʠʥʘ [3,4]. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʪʠʧʳ ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ ʧʨʝʜʩʝʨʜʠʡ ʥʝ ʠʜʝʥʪʠʯʥʳ 

ʪʠʧʘʤ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʞʝʣʫʜʦʯʢʦʚ, ʨʠʩ. 3.1.4; 3.1.5. 

 

ʈʠʩ. 3.1.4. ʉʦʦʪʥʦʰʝʥʠʝ ʣʝʚʦʛʦ ʠ ʧʨʘʚʦʛʦ ʪʠʧʘ ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ ʧʨʝʜʩʝʨʜʠʷ  

ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʪʠʧʘʭ ʢʦʨʦʥʘʨʥʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʚ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ʩ ʌʇ 

(ʛʨʫʧʧʘ ˉ1) 


