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ɸʅʆʊɸʎɯʗ 

ʇʝʨʝʧʝʢʘ ɭ.ʆ. ʉʪʠʤʫʣʷʮʽʷ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʫ ʧʘʮʽʻʥʪʽʚ ʟ 

ʞʠʪʪʻʟʘʛʨʦʟʣʠʚʠʤʠ ʙʨʘʜʽʘʨʠʪʤʽʷʤʠ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʬʣ̔ʦʩʦʬʽʾ ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ ç222 ï ʄʝʜʠʮʠʥʘè ï ɼʋ çʅʘʮʽʦʥʘʣʴʥʠʡ ʽʥʩʪʠʪʫʪ ʩʝʨʮʝʚʦ-

ʩʫʜʠʥʥʦʾ ʭʽʨʫʨʛʽʾ ʽʤ. ʄ.ʄ. ɸʤʦʩʦʚʘ ʅɸʄʅ ʋʢʨʘʾʥʠè.  

ɼʠʩʝʨʪʘʮʽʡʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʩʚʷʯʝʥʝ ʦʧʪʠʤʽʟʘʮʽʾ ʭʽʨʫʨʛʽʯʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʽʟ ʞʠʪʪʻʟʘʛʨʦʟʣʠʚʠʤʠ ʙʨʘʜʽʘʨʠʪʤʽʷʤʠ ʟ̔ ʟʙʝʨʝʞʝʥʦʶ 

ʩʠʩʪʦʣʽʯʥʦʶ ʬʫʥʢʮʽʻʶ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ 

ʝʣʝʢʪʨʦʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ. 

ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʧʘʮʽʻʥʪʽʚ, ʱʦ ʫʚʽʡʰʣʠ ʫ ʜʦʩʣʽʜʞʝʥʥʷ ʩʢʣʘʣʘ 52 ʦʩʦʙʠ 

ʟ ʨʽʟʥʠʤʠ ʚʘʨʽʘʥʪʘʤʠ ʙʨʘʜʽʘʨʠʪʤʽ,ʾ ʷʢʠʤ ʙʫʣʦ ̔ʤʧʣʘʥʪʦʚʘʥʦ hʪʫʯʥʽ ʚʦʜʽʾ ʨʠʪʤʫ 

ʩʝʨʮʷ ʚ ʧʝʨʽʦʜ ʟ 2012 ʧʦ 2022 ʨʽʢ ʚ ɼʋ çʅɯʉʉʍ ʽʤʝʥʽ ʄ.ʄ. ɸʤʦʩʦʚʘ ʅɸʄʅ 

ʋʢʨʘʾʥʠè. ɻʨʫʧʘ çʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷè ʥʘʣʽʯʫʚʘʣʘ 18 ʧʘʮʽʻʥʪʽʚ 

ʟ ʧʦʢʘʟʘʥʥʷʤʠ ʜʦ ʧʦʩʪʽʡʥʦʛʦ ʰʪʫʯʥʦʛʦ ʨʠʪʤʦʚʝʜʝʥʥʷ ʰʣʫʥʦʯʢʽʚ. ʉʝʨʝʜ ʥʠʭ ʫ 

16 (88 %) ʧʘʮʽʻʥʪʽʚ ʜʽʘʛʥʦʩʪʫʚʘʣʠ ɸɺ ʙʣʦʢʘʜʫ ʚʠʩʦʢʦʛʦ ʩʪʫʧʝʥʷ (ʟ ʥʠʭ ʫ 1 

ʧʘʮʽʻʥʪʘ ï ʩʠʥʜʨʦʤ ʌʨʝʜʝʨʽʢʘ), ʫ 1 (5 %) ʧʘʮʽʻʥʪʘ ï ʙʨʘʜʬ̔ʦʨʤʘ ʬʽʙʨʠʣʷʮʽʾ 

ʧʝʨʝʜʩʝʨʜʴ ʪʘ ʫ 1 (5 %) ʧʘʮʽʻʥʪʘ ï ʙʣʦʢʘʜʘ ʣʽʚʦʾ ʥʽʞʢʠ ʧʫʯʢʘ ɻʽʩʘ (ʃʅʇɻ) ʪʘ 

ɸɺ ʙʣʦʢʘʜʘ ɯ ʩʪʫʧʝʥʷ. ʉʝʨʝʜʥʽʡ ʚʽʢ ʧʘʮʽʻʥʪʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʙʫʣʦ 10 ʞʽʥʦʢ ʪʘ 8 

ʯʦʣʦʚʽʢʽʚ, ʩʪʘʥʦʚʠʚ 55 Ñ 16 ʨʦʢʽʚ. ʂʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ ʥʘʣʽʯʫʚʘʣʘ 30 ʧʘʮʽʻʥʪʽʚ ʟ 

ʚʘʨʽʘʥʪʘʤʠ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʾ ʤʽʦʢʘʨʜʽʘʣʴʥʦʾ ʩʪʠʤʫʣʷʮʽʾ (ʷʢ ʩʝʧʪʘʣʴʥʦʾ, ʪʘʢ ʽ 

ʚʝʨʭʽʚʢʦʚʦʾ) ʚʽʢʦʤ 66,8 Ñ 10,17 ʨʦʢʫ (18 ʯʦʣʦʚʽʢʽʚ ʪʘ 12 ʞʽʥʦʢ). ɼʦ ʛʨʫʧʠ 

ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ ʙʫʣʦ ʚʢʣʶʯʝʥʦ 30 ʧʘʮʽʻʥʪʽʚ ʟ ɸɺ ʙʣʦʢʘʜʦʶ 

ʨʽʟʥʦʛʦ ʩʪʫʧʝʥ:̫ ʫ 2 (7%) ʟ ʮʠʭ ʧʘʮʽʻʥʪʽʚ ʜʽʘʛʥʦʩʪʫʚʘʣʠ ʩʠʥʜʨʦʤ ʌʨʝʜʝʨʽʢʘ, ʪʘ 

ʫ 2 (7%) ï ɸɺ ʙʣʦʢʘʜʫ ʧʽʩʣʷ ʢʘʪʝʪʝʨʥʦʾ ʨʘʜʽʦʯʘʩʪʦʪʥʦʾ ʘʙʣʷʮʽʾ ɸɺ-ʚʫʟʣʘ ʟ 

ʧʨʠʚʦʜʫ ʭʨʦʥʽʯʥʦʾ ʪʘʭʽʬʦʨʤʠ ʌʇ. 

ʉʝʨʝʜ ʧʘʮʽʻʥʪʽʚ ʛʨʫʧʠ ʉʇʉʉ ï 6 ʧʘʮ̔̒ ʥʪʽʚ ʟ ʽʩʪʠʥʥʦʶ ʉʇɻ ̔ 11 ʧʘʮʽʻʥʪʽʚ 

ʙʫʣʦ ʟ ʧʘʨʘʛʽʩʦʚʦʶ ʩʪʠʤʫʣʷʮʽʻʁ  (ʚʝʢʪʦʨ ʩʪʠʤʫʣʴʦʚʘʥʦʛʦ QRS ʟʙʽʛʘʚʩʷ ʟ 

ʥʘʪʠʚʥʠʤ QRS, ʯʘʩ ʘʢʪʠʚʘʮʽʾ ʃʐ ʥʝ ʧʝʨʝʚʠʱʫʚʘʚ 100 ʤʩ (ʽʥʪʝʨʚʘʣ ʚʽʜ ʩʪʠʤʫʣʫ 
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ʜʦ ʧʽʢʘ R-ʭʚʠʣʽ ʚ ʛʨʫʜʥʦʤʫ ʚʽʜʚʝʜʝʥʥʽ ɽʂɻ V6) ʪʘ h ʠʨʠʥʘ QRS ʥʝ 

ʧʝʨʝʚʠʱʫʚʘʣʘ 125 ʤʩ). ʋ ʛʨʫʧʫ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ ʙʫʣʠ ʚʢʣʶʯʝʥʽ 

ʧʘʮʽʻʥʪʠ ʷʢ ʟ ʩʝʧʪʘʣʴʥʦʶ ʤʽʦʢʘʨʜʽʘʣʴʥʦʶ ʩʪʠʤʫʣʷʮʽʻʶ, ʪʘʢ ʽ ʟ ʚʝʨʭʽʚʢʦʚʦʶ 

ʩʪʠʤʫʣʷʮʽʻʶ. 8 ʧʘʮʽʻʥʪʽʚ (26%) ʛʨʫʧʠ ʇʐʉ ʙʫʣʠ ʽʟ ʚʝʨʭʽʚʢʦʚʦʶ ʩʪʠʤʫʣʷʮʽʻʶ.  

ɺ ʧʨʝʜʩʪʘʚʣʝʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʘʚʪʦʨ ʩʧʨʦʙʫʚʘʚ ʜʦʩʣʽʜʠʪʠ ʨʝʟʫʣʴʪʘʪʠ 

ʥʝʬʽʟʽʦʣʦʛʽʯʥʦʾ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ. ɺ ʛʨʫʧʫ ʜʦʩʣʽʜʞʝʥʥʷ 

ʩʪʠʤʫʣʷʮʽʡʥʦ-̔ ʥʜʫʢʦʚʘʥʦʾ ʢʘʨʜʽʦʤʽʦʧʘʪʽʾ ʫʚʽʡʰʣʦ 34 ʧʘʮʽʻʥʪʠ ʟ ʧʦʢʘʟʘʤʠ ʜʦ 

ʧʦʩʪʽʡʥʦʛʦ ʨʠʪʤʦʚʝʜʝʥʥʷ h ʣʫʥʦʯʢʽʚ (ʷʢ ʽʟ ʩʝʧʪʘʣʴʥʦʶ, ʪʘʢ ʽ ʟ ʚʝʨʭʽʚʢʦʚʦʶ 

ʩʪʠʤʫʣʷʮʽʻʶ ʧʨʘʚʦʛʦ ʰʣʫʥʦʯʢʘ). ʏʘʩʪʦʪʘ ʚʠʥʠʢʥʝʥʥʷ ʉɯʂʄʇ ʚ ʜʦʩʣʽʜʞʫʚʘʥʽʡ 

ʛʨʫʧʽ ʩʢʣʘʣʘ 26% (ʢʘʨʜʦ̔ʤʽʦʧʘʪʽʷ ʨʦʟʚʠʥʫʣʘʩʴ ʫ 9 ʧʘʮʽʻʥʪʽʚ ʟ 34). ɺʩʽ ʭʚʦʨʽ, ʱʦ 

ʫʚʽʡʰʣʠ ʚ ʛʨʫʧʫ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʠʤʫʣʷʮʽʡʥʦ-̔ ʥʜʫʢʦʚʘʥʦʾ ʢʘʨʜʽʦʤʽʦʧʘʪʽʾ ʤʘʣʠ 

ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʫ ʤʽʦʢʘʨʜʽʘʣʴʥʫ ʩʪʠʤʫʣʷʮʽʶ. ɿ 34 ʦʩʽʙ 9 (26 %) ʤʘʣʦ 

ʚʝʨʭʽʚʢʦʚʫ ʩʪʠʤʫʣʷʮʽʶ ʇʐ. ɯʥʰʽ 25 (74%) ʤʘʣʠ ʨʽʟʥʽ ʚʘʨʽʘʥʪʠ ʩʝʧʪʘʣʴʥʦʾ 

ʤʽʦʢʘʨʜʽʘʣʴʥʦʾ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ. 

ʌɺʃʐ ʟʥʘʯʥʦ ʨʽʟʥʠʣʘʩʴ ʥʘ ʤʦʤʝʥʪ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʛʣʷʜʫ ʚ ʛʨʫʧʽ ʉɯʂʄʇ 

ʪʘ ʚ ʛʨʫʧʽ ʟ̔ ʟʙʝʨʝʞʝʥʦʶ ʩʢʦʨʦʪʣʠʚʦʶ ʟʜʘʪʥʽʩʪʶ ʃʐ ï 38,6 Ñ 5,9 % vs. 53,5 Ñ 

5,7 % (p <.001). ʍʦʯʘ ʌɺʃʐ ʙʫʣʘ ʟʥʘʯʥʦ ʤʝʥʰʦʶ ʥʘ ʤʦʤʝʥʪ ʢʦʥʪʨʦʣʴʥʦʛʦ 

ʦʛʣʷʜʫ ʥʽʞ ʧʽʜ ʯʘʩ ʽʤʧʣʘʥʪʘʮʽʾ ʐɺʈʉ ʩʘʤʝ ʫ ʛʨʫʧʽ ʉɯʂʄʇ (55,2 Ñ 5,4 % vs. 

38,6 Ñ 5,9 %, p <.001), ʫ ʛʨʫʧʽ ʟ̔ ʟʙʝʨʝʞʝʥʦʶ ʌɺʃʐ ʪʝʞ ʤʦʞʥʘ ʙʫʣʦ 

ʩʧʦʩʪʝʨʽʛʘʪʠ ʟʤʝʥh ʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ (57,5 Ñ 5,2 % vs. 53,5 Ñ 5,7 %, p =.01). 

ʂɼɯ ʃʐ ʟʥʘʯʥʦ ʟʙʽʣʴʰʠʚʩʷ ʟʘ ʧʝʨʽʦʜ ʚʽʜ ʽʤʧʣʘʥʪʘʮʽʾ ʐɺʈʉ ʜʦ ʢʦʥʪʨʦʣʴʥʦʛʦ 

ʦʛʣʷʜʫ ʚ ʛʨʫʧʽ ʉɯʂʄʇ (76,68 Ñ 11,74 vs. 97,9 Ñ 20,75 ʤʣ/ʤ2, p =.011). ʅʘ ʤʦʤʝʥʪ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʂɼɯ ʃʐ ʙʫʚ ʟʥʘʯʥʦ ʙʽʣʴʰʠʤ ʚ ʛʨʫʧʽ ʉɯʂʄʇ ʥʽʞ 

ʚ ʛʨʫʧʽ ʟʽ ʟʙʝʨʝʞʝʥʦʶ ʌɺʃʐ: 97,9 Ñ 20,75 vs. 60,9 Ñ 19,32 ʤʣ/ʤ2, p <.001). 

ɼʽʘʤʝʪʨ ʃʇ ʽ ʪʠʩʢ ʚ ʇʐ ʙʫʣʠ ʟʥʘʯʥʦ ʙʽʣʴʰʠʤʠ ʚ ʛʨʫʧʽ ʉɯʂʄʇ ʥʽʞ ʚ 

ʢʦʥʪʨʦʣʴʥʽʡ ʧʽʜ ʯʘʩ ʢʦʥʪʨʦʣʴʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ (47 Ñ 2,95 vs. 42,9 Ñ 5,07 ʤʤ, 

p =.011, ʪʘ 43,8 Ñ 8,8 vs. 35,6 Ñ 6,1 mmHg, p =.008). ʐʠʨʠʥʘ ʩʪʠʤʫʣʴʦʚʘʥʦʛʦ 

QRS ʫ ʛʨʫʧʽ ʉɯʂʄʇ ʙʫʣʘ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʙʽʣʴʰʦʶ ʟʘ ʪʘʢʫ ʚ ʛʨʫʧʽ ʟ̔ 

ʟʙʝʨʝʞʝʥʦʶ ʌɺʃʐ (163 Ñ 22,7 vs. 150,8 Ñ 14,5 ʤʩ, p=.046).  



п 
 

ɺʩʽ ʧʘʮʽʻʥʪʠ ʛʨʫʧʠ ʉɯʂʄʇ ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʢʦʥʪʨʦʣʴʥʦʛʦ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʙʫʣʠ ʥʘʧʨʘʚʣʝʥʽ ʥʘ ʧʨʦʪʦʢʦʣʴʥʝ ʝʭʦʢʘʨʜʽʦʛʨʘʬʽʯʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʥʘ ʷʢʦʤʫ ʙʫʣʠ ʚʠʢʦʥʘʥʽ ʚʠʤʽʨʠ ʚʥʫʪʨʽʰʥʴʦʰʣʫʥʦʯʢʦʚʦʾ ʪʘ 

ʤʽʞʰʣʫʥʦʯʢʦʚʦʾ ʤʝʭʘʥʽʯʥʦʾ ʘʩʠʥʭʨʦʥʽʾ, ʬʽʢʩʦʚʘʥʦ ʢʽʣʴʢʽʩʪʴ ʩʝʛʤʝʥʪʽʚ ʣʽʚʦʛʦ 

ʰʣʫʥʦʯʢʘ ʟ̔ ʟʥʠʞʝʥʦʶ ʜʝʬʦʨʤʘʮʽʻʶ, ʪʘ ʧʦʨʘʭʦʚʘʥʘ ʛʣʦʙʘʣʴʥʘ ʧʦʟʜʦʚʞʥʷ 

ʜʝʬʦʨʤʘʮʽʷ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ (GLS). ɺʥʫʪʨʽʰʥʴʦʰʣʫʥʦʯʢʦʚʘ ʤʝʭʘʥʽʯʥʘ 

ʘʩʠʥʭʨʦʥʽʷ ʙʫʣʘ ʟʥʘʯʥʦ ʙʽʣʴʰʦʶ ʚ ʛʨʫʧʽ ʉɯʂʄʇ ʥʽʞ ʚ ʛʨʫʧʽ ʟʽ ʟʙʝʨʝʞʝʥʦʶ 

ʌɺʃʐ ʡ ʩʪʘʥʦʚʠʣʘ 261,1 Ñ 61 ʤʩ vs. 146,1 Ñ 62,8 ʤʩ (p <.001), ʤʽʞʰʣʫʥʦʯʢʦʚʘ 

ʤʝʭʘʥʽʯʥʘ ʘʩʠʥʭʨʦʥʽʷ ʧʝʨʝʚʘʞʘʣʘ ʷʢ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʢʘʨʜʽʦʤʽʦʧʘʪʽʻʶ (ʂʄʇ), ʪʘʢ 

ʽ ʫ ʧʘʮʽʻʥʪʽʚ ʙʝʟ ʂʄʇ [91 Ñ 36,4 ʤʩ vs. 54,2 Ñ 22,2 ʤʩ (p =.014)]. ʉʝʨʝʜʥʷ 

ʢʽʣʴʢʽʩʪʴ ʩʝʛʤʝʥʪʽʚ ʟ̔ ʟʥʠʞʝʥʦʶ ʜʝʬʦʨʤʘʮʽʻʶ ʫ ʛʨʫʧʽ ʉɯʂʄʇ ʙʫʣʘ ʟʥʘʯʥʦ 

ʙʽʣʴʰʦʶ ʥʽʞ ʚ ʛʨʫʧʽ ʙʝʟ ʂʄʇ [8,1 Ñ 2,6 vs. 3,91 Ñ 2,3 (p <.001)], ̔ ʛʣʦʙʘʣʴʥʠʡ 

ʧʦʟʜʦʚʞʥʽʡ ʩʪʨʝʡʥ (GLS) ʟʥʘʯʥʦ ʟʥʠʞʝʥʠʡ [-9,7 Ñ 2,6 vs. -14,9 Ñ 3,4 % (p 

<.001)]. 

ʐʠʨʠʥʘ ʥʘʪʠʚʥʦʛʦ QRS ʧʝʨʝʜ ʽʤʧʣʘʥʪʘʮʽʻʶ ʐɺʈʉ ʚ ʛʨʫʧʽ ʉɯʂʄʇ ʪʘ 

ʙʝʟ ʂʄʇ ʥʝ ʨʽʟʥʠʣʠʩʴ (124,4 Ñ 30,8 vs. 119,8 Ñ 24,7, p = 1). ʄʦʨʬʦʣʦʛʽʷ 

ʥʘʪʠʚʥʦʛʦ (ʥʝ ʩʪʠʤʫʣʴʦʚʘʥʦʛʦ) QRS ʢʦʤʧʣʝʢʩʫ ʨʠʪʤʫ ʚ ʦʙʦʭ ʛʨʫʧʘʭ (ʉɯʂʄʇ 

ʪʘ ʙʝʟ ʂʄʇ) ʙʫʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʘʢʠʤʠ ʚʘʨʽʘʥʪʘʤʠ: ʚʫʟʴʢʠʡ QRS (ʙʝʟ 

ʚʽʜʭʠʣʝʥʴ ʧʨʦʚʝʜʝʥʥʷ) [4 (44 %) vs. 8 (30%)], ɹʇʅʇɻ [2 (22 %) vs. 5 (19%)], 

ɹʃʅʇɻ (1 (11 %) ʚ ʛʨʫʧʽ Cɯʂʄʇ ʪʘ ʚ ʞʦʜʥʦʛʦ ʧʘʮʽʻʥʪʘ ʙʝʟ ʉɯʂʄʇ), ʪʘ 

ʥʝʩʧʝʮʠʬʽʯʥʘ ʚʥʫʪʨʽʰʥʴʦʰʣʫʥʦʯʢʦʚʘ ʟʘʪʨʠʤʢʘ [2 (22 %) vs. 3 (11%)]. ʐʠʨʠʥʘ 

ʩʪʠʤʫʣʴʦʚʘʥʦʛʦ QRS ʫ ʛʨʫʧʽ ʉɯʂʄʇ ʙʫʣʘ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʦ ʙʽʣʴʰʦʶ ʥʽʞ ʫ 

ʪʘʢʠʭ ʟ̔ ʟʙʝʨʝʞʝʥʦʶ ʌɺʃʐ (163 Ñ 22,7 vs. 150,8 Ñ 14,5, p = .046). ɺ ʦʙʦʭ ʛʨʫʧʘʭ 

ʧʨʠ ʮʴʦʤʫ ʰʠʨʠʥʘ ʩʪʠʤʫʣʴʦʚʘʥʦʛʦ QRS ʟʥʘʯʥʦ ʟʙʽʣʴʰʫʚʘʣʘʩʴ ʚʽʜʥʦʩʥʦ 

ʥʘʪʠʚʥʦʛʦ QRS ʢʦʤʧʣʝʢʩʫ (124,4 Ñ 30,8 ʤʩ vs. 163 Ñ 22,7 ʤʩ ʚ ʛʨʫʧʽ ʉɯʂʄʇ, p 

<.001, 119,8 Ñ 24,7 ʤʩ vs. 150,8 Ñ 14,5 ʤʩ ʚ ʛʨʫʧʽ ʙʝʟ ʂʄʇ, p <.001). 

ʋ ʤʫʣʴʪʠʚʘʨʽʘʙʝʣʴʥʽʡ (ʙʘʛʘʪʦʬʘʢʪʦʨʥʽʡ) ʣʦʛʽʩʪʠʯʥʽʡ ʨʝʛʨʝʩʽʾ ʚʩʽ 

ʢʘʪʝʛʦʨʽʾ ʢʣʽʥʽʯʥʠʭ ʜʘʥʠʭ, ʱʦ ʟʘʜʦʚʦʣʴʥʷʣʠ ʧʦʨʦʛʦʚʝ ʟʥʘʯʝʥʥʷ p < 0,1 ʚ 

ʫʥʽʚʘʨʽʘʙʝʣʴʥʽʡ ʣʦʛʽʩʪʠʯʥʽʡ ʨʝʛʨʝʩʽʾ, ʙʫʣʠ ʚʢʣʶʯʝʥʽ ʚ ʤʦʜʝʣʴ. ʇʦʢʘʟʥʠʢʠ 

ʚʥʫʪʨʽʰʥʴʦʰʣʫʥʦʯʢʦʚʦʾ ʪʘ ʤʽʞʰʣʫʥʦʯʢʦʚʦʾ ʤʝʭʘʥʽʯʥʦʾ ʘʩʠʥʭʨʦʥʽʾ ʪʘ 



р 
 

ʛʣʦʙʘʣʴʥʦʾ ʩʢʦʨʦʪʣʠʚʦʩʪʽ ʥʝ ʚʢʣʶʯʘʣʠʩʴ ʚ ʤʦʜʝʣ ɹʣʦʛʽʩʪʠʯʥʦʾ ʨʝʛʨʝʩʽʾ, ʭʦʯʘ ʡ 

ʙʫʣʠ ʟʥʘʯʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʟʘ ʮʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʚ ʛʨʫʧʽ ʉɯʂʄʇ ʪʘ ʙʝʟ ʂʄʇ. 

ʆʩʪʘʥʥʽ ʙʫʣʠ ʟʘʬʽʢʩʦʚʘʥʽ ʪʽʣʴʢʠ ʧʽʜ ʯʘʩ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʛʣʷʜʫ, ʘ ʥʝ ʧʽʜ ʯʘʩ 

ʽʤʧʣʘʥʪʘʮʽʾ ʐɺʈʉ, ʽ ʤʦʛʣʠ ʙʫʪʠ ʚʞʝ ʥʘʩʣʽʜʢʦʤ ʥʝʛʘʪʠʚʥʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ 

ʰʣʫʥʦʯʢʽʚ ʧʨʠ ʉɯʂʄʇ, ʘ ʥʝ ʧʨʠʯʠʥʦʶ. ɭʜʠʥʘ ʢʘʪʝʛʦʨʽʷ, ʱʦ ʟʘʜʦʚʦʣʴʥʷʣʘ 

ʧʦʨʦʛʦʚʝ ʟʥʘʯʝʥʥʷ p < 0,5 ʚ ʤʦʜʝʣʽ ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʾ (ʤʫʣʴʪʠʚʘʨʽʘʙʝʣʴʥʦʾ) 

ʨʝʛʨʝʩʽʾ ï ʙʫʣʘ ʰʠʨʠʥʘ ʩʪʠʤʫʣʴʦʚʘʥʦʛʦ QRS ʢʦʤʧʣʝʢʩʫ. ɹʽʣʴʰ ʰʠʨʦʢʠʡ 

ʩʪʠʤʫʣʴʦʚʘʥʠʡ QRS (ʚʽʜʥʦʰʝʥʥʷ ʨʠʟʠʢʽʚ (ɺʈ) 1,09 ʥʘ ʢʦʞʥʫ 1 ʤʩ ʟʙʽʣʴʰʝʥʥʷ 

ʰʠʨʠʥʠ QRS, ʜʦʚʽʨʯʠʡ ʽʥʪʝʨʚʘʣ (ɼɯ) 95% 1,01ï1,17, p = .025) ʙʫʚ ʥʝʟʘʣʝʞʥʠʤ 

ʧʨʝʜʠʢʪʦʨʦʤ ʨʦʟʚʠʪʢʫ ʉɯʂʄʇ ʚ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ. ɺʽʜʥʦʰʝʥʥʷ ʨʠʟʠʢʽʚ 

1,09 ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʰʠʨʠʥʠ ʩʪʠʤʫʣʴʦʚʘʥʦʛʦ QRS ʥʘ ʦʜʥʝ 

ʟʥʘʯʝʥʥʷ (1 ʤʩ) ʟʙʽʣʴʰʠʪʴ ʰʘʥʩʠ ʚʠʥʠʢʥʝʥʥʷ ʉɯʂʄʇ ʚ 1,09 ʨʘʟʘ. 

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʛʨʫʧʠ ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʩʝʨʝʜʥʷ 

ʪʨʠʚʘʣʽʩʪʴ QRS ʧʨʠ ʛʦʩʧʽʪʘʣʽʟʘʮʽʾ ʥʘ ʤʦʤʝʥʪ ʽʤʧʣʘʥʪʘʮʽʾ ʐɺʈʉ ʪʘ ʧʽʜ ʯʘʩ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʩʝʨʝʜ ʧʘʮʽʻʥʪʽʚ, ʱʦ ʫʚʽʡʰʣʠ ʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʩʪʘʥʦʚʠʣʘ 116,5 Ñ 

27,7 ʤʩ ʪʘ 119,1 Ñ 10,09 ʤʩ ʚʽʜʧʦʚʽʜʥʦ, p= .654. ʅʘ ʤʦʤʝʥʪ ʢʦʥʪʨʦʣʴʥʦʛʦ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʫ 6 (33 %) ʟ ʥʠʭ ʤʦʞʥʘ ʙʫʣʦ ʟʘʨʝʻʩʪʨʫʚʘʪʠ ʟʤʽʥʠ ʛʨʘʬʽʢʠ QRS 

ʢʦʤʧʣʝʢʩʫ ʟʽ ʟʤʝʥʰʝʥʥʷʤ ʘʤʧʣʽʪʫʜʠ ʰʣʫʥʦʯʢʦʚʦʾ ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ. ɺʩʴʦʛʦ 

ʚʜʘʣʦʩʴ ʚʠʜʽʣʠʪʠ 2 ʚʘʨʽʘʥʪʠ ʧʝʨʝʭʦʜʽʚ ʤʦʨʬʦʣʦʛʽʾ QRS ʟʽ ʟʤʽʥʦ  ʁʘʤʧʣʽʪʫʜʠ 

ʩʪʠʤʫʣʷʮʽʾ. ɺ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʫ 4 (22 %) ʧʘʮʽʻʥʪʽʚ ʟ ʧʝʨʝʭʦʜʦʤ ʚʽʜ 

ʥʝʩʝʣʝʢʪʠʚʥʦʾ ʩʪʠʤʫʣʷʮʽʾ ʧʫʯʢʘ ɻʽʩʘ ï ʪʨʠʚʘʣʽʩʪʴ QRS 132,5 Ñ 8,75 ʤʩ ï ʜʦ 

ʩʝʣʝʢʪʠʚʥʦʾ ʩʪʠʤʫʣʷʮʽʾ ʧʫʯʢʘ ɻʽʩʘ ï ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ QRS 97,5 Ñ 

12,5 ʤʩ (ʫ 2 (11 %) ʟ ʮʠʭ ʧʘʮʽʻʥʪʽʚ ʟ ʧʝʨʝʭʦʜʦʤ ʚʽʜ ʉʉʇɻ ʟ ʢʦʨʝʢʮʽʻʶ ɹʇʅʇɻ 

ʜʦ ʉʉʇɻ ʙʝʟ ʢʦʨʝʢʮʽʾ ɹʇʅʇɻ, ʽ ʜʘʣʽ ʜʦ ʚʪʨʘʪʠ ʟʘʭʦʧʣʝʥʥʷ ʤʽʦʢʘʨʜʘ ʰʣʫʥʦʯʢʽʚ. 

ɯʥʰʠʡ ʚʘʨʽʘʥʪ ʫ 2 ʧʘʮʽʻʥʪʽʚ (11 %) ʧʝʨʝʜʙʘʯʘʚ ʧʝʨʝʭʽʜ ʚʽʜ ʅʉʉʇɻ (ʩʝʨʝʜʥʷ 

ʰʠʨʠʥʘ QRS 120 ʤʩ) ʜʦ ʤʽʦʢʘʨʜʽʘʣʴʥʦʾ ʩʝʧʪʘʣʴʥʦʾ ʰʣʫʥʦʯʢʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ ï 

ʪʨʠʚʘʣʽʩʪʴ QRS 155 Ñ 5 ʤʩ, ʽ ʜʘʣʽ ʟ̔ ʟʤʝʥʰʝʥʥʷʤ ʘʤʧʣʽʪʫʜʠ ʜʦ ʚʪʨʘʪʠ 

ʟʘʭʦʧʣʝʥʥʷ ʤʽʦʢʘʨʜʘ ʰʣʫʥʦʯʢʽʚ. ʊʘʢʫ ʟʤʽʥʫ ʛʨʘʬʽʢʠ ɽʂɻ ʤʦʞʥʘ ʙʫʣʦ 

ʩʧʦʩʪʝʨʽʛʘʪʠ ʯʝʨʝʟ ʨʽʟʥʽ ʧʦʨʦʛʠ ʟʘʭʦʧʣʝʥʥʷ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʪʘ 

ʤʽʦʢʘʨʜʘ ʧʝʨʝʛʦʨʦʜʢʠ ʧʨʘʚʦʛʦ ʰʣʫʥʦʯʢʘ. ʎʝʡ ʢʨʠʪʝʨʽʡ ʻ ʦʩʥʦʚʥʠʤ, ʱʦ 



с 
 

ʜʦʚʦʜʠʪʴ ʥʘʷʚʥʽʩʪʴ ʟʘʭʦʧʣʝʥʥʷ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʪʘ ʚʠʟʥʘʯʘʻ ç̔ ʩʪʠʥʥʫè 

ʩʪʠʤʫʣʷʮʽʶ ʧʫʯʢʘ ɻʽʩʘ. ʆʜʠʥ (5 %) ʧʘʮʽʻʥʪ ʟ ʧʦʚʥʦʶ ʘʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʦʶ 

ʙʣʦʢʘʜʦʶ ʙʫʚ ʥʘ ʧʦʩʪʽʡʥʽʡ ʥʝʩʝʣʝʢʪʠʚʥʽʡ ʩʪʠʤʫʣʷʮʽʾ ʃʅʇɻ ï ʪʨʠʚʘʣʽʩʪʴ QRS 

ʢʦʤʧʣʝʢʩʫ ʙʫʣʘ 125 ʤʩ. ʈʝʰʪʘ 11 (61 %) ʧʘʮʽʻʥʪʽʚ ʧʽʜʧʘʜʘʣʠ ʧʽʜ ʢʨʠʪʝʨʽʾ 

ʧʘʨʘʛʽʩʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ ʙʝʟ ʚʠʜʠʤʠʭ ʧʝʨʝʭʦʜʽʚ ʛʨʘʬʽʢʠ QRS ʢʦʤʧʣʝʢʩʫ ʟ̔ 

ʟʤʝʥʰʝʥʥʷʤ ʘʤʧʣʽʪʫʜʠ ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ ï ʩʝʨʝʜʥʷ ʪʨʠʚʘʣʽʩʪʴ QRS ʩʪʘʥʦʚʠʣʘ 

117,27 Ñ 8,01 ʤʩ. ɺʝʢʪʦʨ ʩʪʠʤʫʣʴʦʚʘʥʦʛʦ QRS ʚʽʜʧʦʚʽʜʘʚ ʥʘʪʠʚʥʦʤʫ QRS. 

ʉʝʨʝʜʥʽʡ ʽʥʪʝʨʚʘʣ ʚʽʜ ʩʪʠʤʫʣʫ ʜʦ ʧʽʢʘ R-ʭʚʠʣʽ ʫ ʚʽʜʚʝʜʝʥʥʽ V6 (St-RWPTV6), 

ʱʦ ʩʚʽʜʯʠʚ ʧʨʦ ʯʘʩ ʘʢʪʠʚʘʮʽʾ ʃʐ, ʩʪʘʥʦʚʠʚ 73,2 Ñ 8,7 ʤʩ. ʋ ʛʨʫʧʽ ʟ ʉʇɻ 

ʩʪʠʤʫʣʷʮʽʻʶ St-RWPTV6 ʩʷʛʘʚ 80,3 Ñ 6,1 ʤʩ: ʧʨʠ ʧʝʨʝʭʦʜʽ ʚʽʜ ʥʝʩʝʣʝʢʪʠʚʥʦʾ 

ʜʦ ʩʝʣʝʢʪʠʚʥʦʾ ʩʪʠʤʫʣʷʮʽʾ ʧʫʯʢʘ ɻʽʩʘ ʧʦʢʘʟʥʠʢ ʥʝ ʟʤʽʥʶʚʘʚʩʷ. ʋ ʛʨʫʧʽ 

ʧʘʨʘʛʽʩʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ ʩʝʨʝʜʥʽʡ ʽʥʪʝʨʚʘʣ ʚʽʜ ʩʪʠʤʫʣʫ ʜʦ ʧʽʢʘ R-ʭʚʠʣʽ ʫ 

ʚʽʜʚʝʜʝʥʥʽ V6 ʩʪʘʥʦʚʠʚ 70 Ñ 6 ʤʩ.  

ʉʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ʌɺʃʐ ʜʦ ʚʪʨʫʯʘʥʥʷ ʪʘ ʥʘ ʤʦʤʝʥʪ ʢʦʥʪʨʦʣʴʥʦʛʦ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʛʨʫʧʽ ʩʪʘʥʦʚʠʣʠ 56,42 Ñ 9,13 % vs. 57,07 Ñ 5,38 

% ʚʽʜʧʦʚʽʜʥʦ (p= .511), ʩʝʨʝʜʥʽʡ ʂɼʆ ï 130,27 Ñ 23,88 vs. 111,53 Ñ 18,08 ʤʣ (p= 

.342), ʂʉʆ ï 55,1 Ñ 17,72 ʤʣ vs. 49,5 Ñ 13,4 ʤʣ (p= .66). ʉʝʨʝʜʥʽʡ ʜʽʘʤʝʪʨ ʣʽʚʦʛʦ 

ʧʝʨʝʜʩʝʨʜʷ ʧʝʨʝʜ ʦʧʝʨʘʮʽʻ ʁʜʦʩʷʛʘʚ 4,01 Ñ 0,6 ʩʤ, ʥʘ ʤʦʤʝʥʪ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ï 

3,91 Ñ 0,58 ʩʤ (p= .959). ʇʝʨʝʜ ̔ ʤʧʣʘʥʪʘʮʽʻʶ ʚ 1 ʧʘʮʽʻʥʪʘ ʨʝʻʩʪʨʫʚʘʣʘʩʴ 

ʚʠʨʘʞʝʥʘ ʤʽʪʨʘʣʴʥʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʽ ʥʘ ʤʦʤʝʥʪ ʩʧʦʩʪʝʨʝʞʝʥʥʷ (ʯʝʨʝʟ 32 ʤʽʩʷʮʽ) 

ʚʞʝ ʙʫʣʘ ʧʦʤʽʨʥʦʶ. ʊʘʢʦʞ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʧʦʩʪʽʡʥʦʶ ʩʪʠʤʫʣʷʮʽʻʶ ʧʨʦʚʽʜʥʦʾ 

ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʧʨʦʚʦʜʠʣʠ ʦʮʽʥʶʚʘʥʥʷ ʛʣʦʙʘʣʴʥʦʾ ʧʦʟʜʦʚʞʥʴʦʾ ʜʝʬʦʨʤʘʮʽʾ 

ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ (GLS) ʧʽʜ ʯʘʩ ʢʦʥʪʨʦʣʴʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʩʪʘʥʜʘʨʪʥʦʶ 

ʤʝʪʦʜʠʢʦʶ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʧʝʢʣ-ʪʨʝʢʽʥʛ ʝʭʦʢʘʨʜʽʦʛʨʘʬʽʾ ï ʩʝʨʝʜʥʽʡ 

ʧʦʢʘʟʥʠʢ GLS ʥʘ ʉʇʉʉ ʩʪʘʥʦʚʠʚ ï 17,4 Ñ 2,78 %. ʋ ʛʨʫʧʽ ʩʪʠʤʫʣʷʮʽʾ ʧʫʯʢʘ 

ɻʽʩʘ (n = 6,33 %) ʮʝʡ ʧʦʢʘʟʥʠʢ ʩʷʛʘʚ 15,2 Ñ 5,67 % ï 2 ʧʘʮʽʻʥʪʠ ʤʘʣʠ ʽʰʝʤʽʯʥʫ 

ʭʚʦʨʦʙʫ ʩʝʨʮʷ ʪʘ ʟʥʠʞʝʥʫ ʌɺ ʃʐ ʧʝʨʝʜ ʚʪʨʫʯʘʥʥʷʤ. ʋ ʛʨʫʧʽ ʟ ʧʘʨʘʛʽʩʦʚʦʶ 

ʩʪʠʤʫʣʷʮʽʻʁ  GLS ʩʪʘʥʦʚʠʚ 18,17 Ñ 2,56 %. ʋ ʧʘʮʽʻʥʪʘ ʟ̔ ʩʪʠʤʫʣʷʮʽʻʶ ʣʽʚʦʾ 

ʥʽʞʢʠ ʧʫʯʢʘ ɻʽʩʘ GLS ʙʫʚ 22 %. ʇʨʦʚʝʜʝʥʦ ʦʮʽʥʶʚʘʥʥʷ ʛʣʦʙʘʣʴʥʦʾ 

ʧʦʟʜʦʚʞʥʴʦʾ ʜʝʬʦʨʤʘʮʽʾ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ ʧʨʠ ʟʤʽʥʽ ʘʤʧʣʽʪʫʜʠ ʰʣʫʥʦʯʢʦʚʦʾ 



т 
 

ʩʪʠʤʫʣʷʮʽʾ. ʋ ʧʘʮʽʻʥʪʘ, ʚ ʷʢʦʛʦ ʤʦʞʥʘ ʙʫʣʦ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʟʤʽʥʫ 

ʤʦʨʬʦʣʦʛʽʾ ɽʂɻ ʧʨʠ ʟʤʝʥʰʝʥʥʽ ʘʤʧʣʽʪʫʜʠ ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ, ʤʠ ʦʪʨʠʤʘʣʠ 

ʥʘʩʪʫʧʥʽ ʜʘʥʽ: ʥʘʪʠʚʥʠʡ QRS ʙʝʟ ʩʪʠʤʫʣʷʮʽʾ ʩʷʛʘʚ 90 ʤʩ, GLS ʧʨʠ ʮʴʦʤʫ ʙʫʚ 

17,9 %, QRS ʧʨʠ ʥʝʩʝʣʝʢʪʠʚʥʽʡ ʩʪʠʤʫʣʷʮʽʾ ʧʫʯʢʘ ɻʽʩʘ (ʧʦʨʽʛ ʅʉʉʇɻ ï 3,25 

ɺ/0,4 ʤʩ) ʩʪʘʥʦʚʠʚ 130 ʤʩ ʧʨʠ GLS ï 17,4 %. ɼʘʣʽ ʧʨʠ ʚʪʨʘʪʽ ʟʘʭʦʧʣʝʥʥʷ 

ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʟ̔ ʟʤʝʥʰʝʥʥʷʤ ʘʤʧʣʽʪʫʜʠ ʰʣʫʥʦʯʢʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ 

(<3ɺ/0,4 ʤʩ) ʰʠʨʠʥʘ QRS ʧʨʠ ʤʽʦʢʘʨʜʽʘʣʴʥʽʡ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʽʡ ʩʪʠʤʫʣʷʮʽʾ 

ʩʪʘʥʦʚʠʣʘ 168 ʤʩ, GLS ʧʨʠ ʮʴʦʤʫ ʟʥʘʯʥʦ ʟʤʝʥʰʫʚʘʚʩʷ (ʜʦ 12,7 %). ʎʝ ʙʫʣʦ 

ʥʘʩʣʽʜʢʦʤ ʚʪʨʘʪʠ ʩʠʥʭʨʦʥʥʦʩʪʽ ʩʢʦʨʦʯʝʥʥʷ ʩʪʽʥʦʢ ʃʐ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʩʠʥʭʨʦʥʥʦʛʦ ʩʢʦʨʦʯʝʥʥʷ ʧʨʠ ʬʽʟʽʦʣʦʛʽʯʥʦʤʫ ʧʘʪʝʨʥ ̔ʘʢʪʠʚʘʮʽʾ ʧʨʠ ʩʪʠʤʫʣʷʮʽʾ 

ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ. ʈʦʟʰʠʨʝʥʥʷ QRS ʧʨʠ ʅʉʉʇɻ ʚʽʜʥʦʩʥʦ ʥʘʪʠʚʥʦʛʦ 

QRS (ʥʘ 40 ʤʩ) ʥʝ ʤʘʣʦ ʢʣʽʥʽʯʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʬʽʟʽʦʣʦʛʽʯʥʘ ʘʢʪʠʚʘʮʽʷ 

ʰʣʫʥʦʯʢʽʚ ʟʙʝʨʽʛʘʣʘʩʷ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʦʜʥʦʯʘʩʥʝ ʟʘʭʦʧʣʝʥʥʷ ʯʘʩʪʠʥʠ 

ʤʽʦʢʘʨʜʘ ʧʝʨʝʛʦʨʦʜʢʠ ʧʨʘʚʦʛʦ ʰʣʫʥʦʯʢʘ, ʽ ʣʠʰʝ ʚʪʨʘʪʘ ʟʘʭʦʧʣʝʥʥʷ ʧʨʦʚʽʜʥʦʾ 

ʩʠʩʪʝʤʠ ʥʘ ʩʪʠʤʫʣʷʮʽʾ ʟʥʘʯʥʦ ʧʦʛʽʨʰʫʚʘʣʘ ʛʣʦʙʘʣʴʥʠʡ ʩʪʨʝʡʥ. 

ɺ ʧʦʨʽʚʥʷʣʴʥʠʭ ʛʨʫʧʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʜʜʘʣʝʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

(ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʘ ʩʪʠʤʫʣʷʮʽʷ ï 30 ʧʘʮʽʻʥʪʽʚ, ʩʪʠʤʫʣʷʮʽʷ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ 

ʩʝʨʮʷ ï 18) cʝʨʝʜʥʽʡ ʚʽʢ ʧʘʮʽʻʥʪʽʚ ʙʫʚ ʥʠʞʯʠʤ ʚ ʛʨʫʧʽ ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ 

ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʥʽʞ ʚ ʛʨʫʧʽ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ (57,7 Ñ 14,7 vs. 66.8 Ñ 

10,17 ʨʦʢʫ, ʨ = .029). ɿʘ ʯʘʩ ʚʽʜ ʽʤʧʣʘʥʪʘʮʽʾ ʰʪʫʯʥʦʛʦ ʚʦʜʽʷ ʨʠʪʤʫ ʩʝʨʮʷ 

ʩʪʠʤʫʣʷʮʽʡʥʦ-̔ ʥʜʫʢʦʚʘʥʘ ʢʘʨʜʽʦʤʽʦʧʘʪʽʷ ʚʠʥʠʢʣʘ ʫ 7 (23%) ʧʘʮʽʻʥʪʽʚ ʟ ʛʨʫʧʠ 

ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ ʽ ʚ ʞʦʜʥʦʛʦ ʧʘʮʽʻʥʪʘ ʟ ʛʨʫʧʠ ʩʪʠʤʫʣʷʮʽʾ 

ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ (ʧʝʨʽʦʜ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚ ʛʨʫʧʽ ʉʇʉʉ ʪʘ ʇʐʉ ʩʢʣʘʚ 

35,3 Ñ 37 vs. 46 Ñ 28,73 ʤʽʩ., p= .091). Cʧʦʩʪʝʨʽʛʘʣʘʩʴ ʪʝʥʜʝʥʮʽʷ ʜʦ ʙʽʣʴʰʠʭ 

ʟʥʘʯʝʥʴ ʥʘ ʤʦʤʝʥʪ ʽʤʧʣʘʥʪʘʮʽʾ ʐɺʈʉ ʂɼʆ ʃʐ (119,23 Ñ 27,27 vs. 136 Ñ 24,93, 

p =.081) ʪʘ ʂʉʆ ʃʐ (50,23 Ñ 24,76 vs. 57,2 Ñ 13,75, p =.052) ʫ ʛʨʫʧʽ ʇʐʉ 

ʚʽʜʥʦʩʥʦ ʛʨʫʧʠ ʉʇʉʉ, ʘʣʝ ʜʦʩʪʦʚʽʨʥʦʾ ʨʽʟʥʠʮʽ ʥʝ ʙʫʣʦ.  

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʪʘʢʠʭ ʝʭʦʢʘʨʜʽʦʛʨʘʬʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʷʢ ʌɺʃʐ, ʂɼʆ, 

ʂʉʆ ʃʐ ʪʘ ʜʽʘʤʝʪʨʘ ʣʽʚʦʛʦ ʃʇ ʥʝ ʨʽʟʥʠʣʠʩʴ ʚ ʦʙʦʭ ʛʨʫʧʘʭ ʥʘ ʤʦʤʝʥʪ 

ʽʤʧʣʘʥʪʘʮʽʾ ʐɺʈʉ. ʅʘ ʤʦʤʝʥʪ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʛʣʷʜʫ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ 



у 
 

ʟʤʝʥʰʝʥʥʷ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʌɺʃʐ ʚ ʛʨʫʧʽ ʇʐʉ, ʷʢ ʚʽʜʥʦʩʥʦ ʛʨʫʧʠ 

ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ (51,59 Ñ 8,55 vs. 58,64 Ñ 4,58 %, p =.004), 

ʪʘʢ ʽ ʚʽʜʥʦʩʥʦ ʩʝʨʝʜʥʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚ ʮʽʡ ʞʝ ʛʨʫʧʽ (ʇʐʉ) ʥʘ ʤʦʤʝʥʪ 

ʽʤʧʣʘʥʪʘʮʽʾ ʐɺʈʉ (51,59 Ñ 8,55 vs. 58,21 Ñ 4,66 %, p <.001). ʋ ʛʨʫʧʽ ʞ ʉʇʉʉ 

ʟʥʠʞʝʥʥʷ ʟʥʘʯʝʥʥʷ ʌɺʃʐ ʟ ʯʘʩʦʤ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ. ɺʽʜʟʥʘʯʘʣʠʩʴ ʤʝʥʰʽ 

ʧʦʢʘʟʥʠʢʠ ʂɼʆ ʃʐ ʫ ʛʨʫʧʽ ʉʇʉʉ ʚʽʜʥʦʩʥʦ ʛʨʫʧʠ ʇʐʉ (107,93 Ñ 20,33 vs. 

138,75 Ñ 35,3 ʤʣ, p = .003), ʂʉʆ ʃʐ (44,45 Ñ 11,06 vs. 68,92 Ñ 26,98 ʤʣ), ʪʘ 

ʜʽʘʤʝʪʨʘ ʣʽʚʦʛʦ ʧʝʨʝʜʩʝʨʜʷ (38,29 Ñ 6,82 vs. 43,56 Ñ 5,07 ʤʤ, p = .006) ʥʘ ʤʦʤʝʥʪ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʛʣʷʜʫ. ʊʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʟʥʘʯʥʘ ʨʽʟʥʠʮʷ ʚ ʧʦʢʘʟʥʠʢʘʭ 

ʧʦʟʜʦʚʞʥʴʦʾ ʜʝʬʦʨʤʘʮʽʾ ʤʽʞ ʜʚʦʤʘ ʛʨʫʧʘʤʠ ï ʧʽʜ ʯʘʩ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʛʣʷʜʫ 

ʚʽʜʟʥʘʯʘʣʦʩʴ ʟʥʠʞʝʥʥʷ ʛʣʦʙʘʣʴʥʦʛʦ ʩʪʨʝʡʥʫ ʫ ʛʨʫʧʽ ʇʐʉ ʚʽʜʥʦʩʥʦ ʛʨʫʧʠ 

ʉʇʉʉ (14,22 Ñ 3,66 vs. 18,49 Ñ 2,5 %, p < .001). ʐʠʨʠʥʘ ʥʘʪʠʚʥʦʛʦ (ʥʝ 

ʩʪʠʤʫʣʴʦʚʘʥʦʛʦ) QRS ʢʦʤʧʣʝʢʩʫ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʚʽʜʨʽʟʥʷʣʘʩʴ ʤʽʞ ʛʨʫʧʘʤʠ 

ʉʇʉʉ ʪʘ ʇʐʉ, ʘʣʝ ʰʠʨʠʥʘ ʩʪʠʤʫʣʴʦʚʘʥʦʛʦ QRS ʢʦʤʧʣʝʢʩʫ ʙʫʣʘ ʟʥʘʯʥʦ 

ʙʽʣʴʰʦʶ ʫ ʛʨʫʧʽ ʇʐʉ ʥʽʞ ʫ ʛʨʫʧʽ ʉʇʉʉ (152,32 Ñ 18,13 vs. 119,12 Ñ 8,8 ʤʩ, p 

< .001). ʉʧʦʩʪʝʨʽʛʘʣʦʩʴ ʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʰʠʨʠʥʠ QRS ʢʦʤʧʣʝʢʩʫ ʚ ʛʨʫʧʽ 

ʇʐʉ ʥʘ ʩʪʠʤʫʣʷʮʽʾ ʚʽʜʥʦʩʥʦ ʥʘʪʠʚʥʦʛʦ QRS ʢʦʤʧʣʝʢʩʫ (115,91 Ñ 25,38 vs. 

152,32 Ñ 18,13 ʤʩ, p < .001). ʊʘʢʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʰʠʨʠʥʠ QRS ʚ ʛʨʫʧʽ ʉʇʉʉ ʥʝ 

ʚʽʜʟʥʘʯʘʣʦʩʴ. ʅʝ ʙʫʣʦ ʟʥʘʯʥʦʾ ʨʽʟʥʠʮʽ ʧʦʢʘʟʥʠʢʽʚ ʧʘʨʘʤʝʪʨʽʚ ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ 

ï ʩʠʛʥʘʣʫ ʯʫʪʣʠʚʦʩʪʽ ʪʘ ʦʧʦʨʫ ʥʘ ʰʣʫʥʦʯʢʦʚʦʤʫ ʝʣʝʢʪʨʦʜʽ ʤʽʞ ʛʨʫʧʘʤʠ ʥʘ 

ʤʦʤʝʥʪ ʽʤʧʣʘʥʪʘʮʽʾ ʐɺʈʉ, ʷʢ ʽ ʥʘ ʤʦʤʝʥʪ ʢʦʥʪʨʦʣʴʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

(ʚʽʜʟʥʘʯʘʣʘʩʴ ʪʝʥʜʝʥʮʽʷ ʜʦ ʤʝʥʰʠʭ ʟʥʘʯʝʥʴ ʩʠʛʥʘʣʫ ʯʫʪʣʠʚʦʩʪʽ ʫ ʛʨʫʧʽ ʉʇʉʉ 

ʚʽʜʥʦʩʥʦ ʛʨʫʧʠ ʇʐʉ ʥʘ ʤʦʤʝʥʪ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʛʣʷʜʫ ï 5,16 Ñ 5,26 vs. 10,5 Ñ 

4,29 ʤɺ, p = .088). ʇʦʨʦʛʠ ʩʪʠʤʫʣʷʮʽʾ ʥʘ ʰʣʫʥʦʯʢʦʚʦʤʫ ʝʣʝʢʪʨʦʜʽ ʚ ʛʨʫʧʽ 

ʉʇʉʉ ʙʫʣʠ ʚʠʱʠʤʠ, ʷʢ ʤʦʤʝʥʪ ʽʤʧʣʘʥʪʘʮʽʾ ʐɺʈʉ (1,18 Ñ 0,54 vs. 0,81 Ñ 0,2, p 

= .021), ʪʘʢ ʽ ʥʘ ʤʦʤʝʥʪ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʛʣʷʜʫ (2,13 Ñ 1,49 vs. 0,91 Ñ 0,36, p = 

.019). ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʦʨʦʛʘʤʠ ʩʪʠʤʫʣʷʮʽʾ ʚ ʛʨʫʧʽ ʉʇʉʉ ʚʚʘʞʘʣʠʩʴ ʪʘʢʽ, 

ʱʦ ʩʪʦʩʫʚʘʣʠʩʴ ʟʘʭʦʧʣʝʥʥʷ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ (ʷʢʱʦ ʤʦʞʥʘ ʙʫʣʦ ʯʽʪʢʦ 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʧʝʨʝʭʦʜʠ ʧʨʠ ʟʤʽʥʽ ʘʤʧʣʽʪʫʜʠ ʩʪʠʤʫʣʷʮʽʾ), ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʤʽʦʢʘʨʜʽʘʣʴʥʦʾ ʩʪʠʤʫʣʷʮʽʾ ʚ ʛʨʫʧʽ ʇʐʉ. 
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 ɼʚʦʤ ʧʘʮʽʻʥʪʘʤ ʟ̔ ʩʪʠʤʫʣʷʮʽʻʶ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʙʫʣʦ ʚʠʢʦʥʘʥʦ 

ʽʥʚʘʟʠʚʥʝ ʢʘʨʪʫʚʘʥʥʷ ʘʢʪʠʚʘʮʽʾ ʝʥʜʦʢʘʨʜʘ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ ʥʘ ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʘʭ 

ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ. ʐʠʨʠʥʘ QRS ʢʦʤʧʣʝʢʩʫ ʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʘʮʽʻʥʪʽʚ ʥʘ ʇʐʉ 

ʪʘ ʉʇʉʉ ʩʪʘʥʦʚʠʣʘ 166 ʪʘ 180 ʤʩ (ʇʐʉ) ʪʘ 126 ʪʘ 160 ʤʩ (ʉʇʉʉ) ʚʽʜʧʦʚʽʜʥʦ. 

ʈʽʟʥʠʮʷ ʽʥʪʝʨʚʘʣʽʚ ʤʽʞ ʩʪʠʤʫʣʦʤ ʽ ʧʽʢʦʤ R-ʭʚʠʣʽ ʫ ʚʽʜʚʝʜʝʥʥʷʭ V1 ʪʘ V6 ʙʫʣʘ 

55 ʤʩ ʫ ʧʘʮʽʻʥʪʘ ʟ ʉʃʅʇɻ, ʱʦ ʩʚʽʜʯʠʣʦ ʧʨʦ ʜʦʩʪʦʚʽʨʥʝ ʟʘʭʦʧʣʝʥʥʷ ʧʨʦʚʽʜʥʦʾ 

ʩʠʩʪʝʤʠ ʩʝʨʮʷ. ɯʥʪʝʨʚʘʣ ʚʽʜ ʩʪʠʤʫʣʫ ʜʦ ʧʽʢʘ R-ʭʚʠʣʽ ʫ ʚʽʜʚʝʜʝʥʥʽ V6 (St-

PRWV6), ɦʦ ʩʚʽʜʯʠʚ ʧʨʦ ʯʘʩ ʝʣʝʢʪʨʠʯʥʦʾ ʘʢʪʠʚʘʮʽʾ ʃʐ, ʩʪʘʥʦʚʠʚ 78 ʤʩ ʫ 

ʧʘʮʽʻʥʪʘ ʟ ʅʉʉʇɻ ʪʘ 66 ʤʩ ʫ ʧʘʮʽʻʥʪʘ ʟ ʉʃʅʇɻ. ʇʨʠ ʧʝʨʝʢʣʶʯʝʥʥʽ ʥʘ ʇʐʉ 

ʮʝʡ ʧʦʢʘʟʥʠʢ ʟʥʘʯʥʦ ʟʨʦʩʪʘʚ ʫ ʧʘʮʽʻʥʪʘ ʟ ʅʉʉʇɻ ï 117 ʤʩ. ʋ ʧʘʮʽʻʥʪʘ ʟ 

ʉʃʅʇɻ R-ʭʚʠʣʷ ʥʘ ʇʐʉ ʫ ʚʽʜʚʝʜʝʥʥʽ V6 ʥʝ ʨʝʻʩʪʨʫʚʘʣʘʩʴ. ɿʛʽʜʥʦ ʟ ʜʘʥʠʤʠ 

ʽʥʚʘʟʠʚʥʦʛʦ ʘʢʪʠʚʘʮʽʡʥʦʛʦ ʢʘʨʪʫʚʘʥʥʷ ʟʘʛʘʣʴʥʠʡ ʯʘʩ ʘʢʪʠʚʘʮʽʾ ʣʽʚʦʛʦ 

ʰʣʫʥʦʯʢʘ (ɿʏɸɽʃʐ) ʪʘʢʦʞ ʟʥʘʯʥʦ ʟʨʦʩʪʘʚ ʧʨʠ ʧʝʨʝʢʣʶʯʝʥʥʽ ʟ ʉʇʉʉ ʥʘ 

ʇʐʉ ʚ ʦʙʦʭ ʧʘʮʽ̒ ʥʪʽʚ ï ʟ 43 ʜʦ 90 ʤʩ ʫ ʧʝʨʰʦʛʦ ʧʘʮʽʻʥʪʘ, ʪʘ ʟ 51 ʤʩ ʜʦ 93 ʤʩ 

ʫ ʜʨʫʛʦʛʦ. ʇʘʪʝʨʥ ʘʢʪʠʚʘʮʽʾ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ ʚʽʜʨʽʟʥʷʚʩʷ ʥʘ ʜʚʦʭ ʚʘʨʽʘʥʪʘʭ 

ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ ʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʘʮʽʻʥʪʽʚ. ʅʘ ʉʇʉʉ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ 

ʝʣʝʢʪʨʠʯʥʦʛʦ ʬʨʦʥʪʫ ʚʽʜʙʫʚʘʣʦʩʴ ʚʽʜ ʧʝʨʝʛʦʨʦʜʢʠ ʜʦ ʣʘʪʝʨʘʣʴʥʦʾ ʩʪʽʥʢʠ ʃʐ. 

ʅʘ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʽʡ ʩʪʠʤʫʣʷʮʽʾ ʫ ʧʝʨʰʦʛʦ ʧʘʮʽʻʥʪʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ 

ʝʣʝʢʪʨʠʯʥʦʛʦ ʬʨʦʥʪʫ ʚʽʜʙʫʚʘʣʦʩʴ ʚʽʜ ʙʘʟʘʣʴʥʠʭ ʚʽʜʜʽʣʽʚ ʜʦ ʧʝʨʝʜʥʴʦʙʦʢʦʚʦʾ 

ʜʽʣʷʥʢʠ ʃʐ; ʫ ʜʨʫʛʦʛʦ ʧʘʮʽʻʥʪʘ, ʯʝʨʝʟ ʧʦʟʠʮʽʶ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʛʦ ʝʣʝʢʪʨʦʜʘ 

ʙʣʠʞʯʝ ʜʦ ʚʝʨʭʽʚʢʠ ʇʐ, ʝʣʝʢʪʨʠʯʥʘ ʘʢʪʠʚʘʮʽʷ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ ʚʽʜʙʫʚʘʣʘʩʴ ʫ 

ʟʚʦʨʦʪʥʦʤʫ ʥʘʧʨʷʤʢʫ ï ʚʽʜ ʚʝʨʭʽʚʢʠ ʜʦ ʙʘʟʘʣʴʥʠʭ ʚʽʜʜʽʣʽʚ. 

ɺ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʤʠ ʟʥʘʡʰʣʠ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʪʦʤʫ, ʱʦ ʨʽʟʥʽ 

ʚʘʨʽʘʥʪʠ ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ ï ̫ ʢ ʩʪʠʤʫʣʷʮʽʾ ʧʫʯʢʘ ɻʽʩʘ, ʪʘʢ ʽ 

ʩʪʠʤʫʣʷʮʽʾ ʣʽʚʦʾ ʥʽʞʢʠ ʧʫʯʢʘ ɻʽʩʘ, ï ʟʙʝʨʽʛʘʶʪʴ ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʧʘʪʝʨʥ ʘʢʪʠʚʘʮʽʾ 

ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ ʪʘ ʟʥʘʯʥʦ ʟʤʝʥʰʫʶʪʴ ʟʘʛʘʣʴʥʠʡ ʯʘʩ ʝʣʝʢʪʨʠʯʥʦʾ ʘʢʪʠʚʘʮʽʾ 

ʝʥʜʦʢʘʨʜʘ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʶ ʩʪʠʤʫʣʷʮʽʻʶ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʠʭ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʤʝʪʦʜʽʚ ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ, ʘ ʩʘʤʝ ʩʪʠʤʫʣʷʮʽʾ 

ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ, ʜʦʟʚʦʣʷʻ ʫʥʠʢʥʫʪʠ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ 

ʘʩʠʥʭʨʦʥʥʦʛʦ ʧʘʪʝʨʥʫ ʘʢʪʠʚʘʮʽʾ ʰʣʫʥʦʯʢʽʚ ʪʘ ʥʝʛʘʪʠʚʥʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ 
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ʢʘʤʝʨ ʩʝʨʮʷ ʧʨʠ ʪʨʘʜʠʮʽʡʥʽʡ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʽʡ ʩʪʠʤʫʣʷʮʽʾ. ʉʪʠʤʫʣʷʮʽʷ 

ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʟʤʝʥʰʫʻ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ʩʪʠʤʫʣʷʮʽʡʥʦ-̔ ʥʜʫʢʦʚʘʥʦʾ 

ʢʘʨʜʽʦʤʽʦʧʘʪʽʾ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʘʨʜʽʦʩʪʠʤʫʣʷʪʦʨ, ʙʨʘʜʠʢʘʨʜʽʷ, ɸɺ ʙʣʦʢʘʜʘ, ʩʪʠʤʫʣʷʮʽʷ 

ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ, ʩʪʠʤʫʣʷʮʽʷ ʧʫʯʢʘ ɻʽʩʘ, ʢʘʨʜʽʦʤʽʦʧʘʪʽʷ, ʬʨʘʢʮʽʷ 

ʚʠʢʠʜʫ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ, ʥʘʚʽʛʘʮʽʡʥʘ ʩʠʩʪʝʤʘ, ʩʪʠʤʫʣʷʮʽʷ ʣʽʚʦʾ ʥʽʞʢʠ ʧʫʯʢʘ 

ɻʽʩʘ, ʤʽʞʰʣʫʥʦʯʢʦʚʘ ʘʩʠʥʭʨʦʥʽʷ, ʚʥʫʪʨʽʰʥʴʦʰʣʫʥʦʯʢʦʚʘ ʘʩʠʥʭʨʦʥʽʷ.  

 

SUMMARY 

Perepeka E.O. Cardiac conduction system pacing in patients with life-

threatening bradyarrhythmias. 

Dissertation for the degree of Doctor of Philosophy in specialty 222 

"Medicine" (22 - Health). ï SI ñAmosov National Institute of cardiovascular Surgery 

of the NAMS of Ukraineò, Kyiv, 2023.  

Dissertation for obtaining the scientific degree of Doctor of Philosophy for 

specialty 222- Medicine. State University "Amosov National Institute of 

Cardiovascular Surgery of the National Academy of Sciences of Ukraine". 

The dissertation study is devoted to the optimising surgical treatment of 

patients with life-threatening bradyarrhythmias and with preserved left systolic 

function using cardiac conduction system pacing. 

This study included 52 patients with various variants of bradyarrhythmias, in 

whom pacemakers were implanted between 2012 and 2022 at the State University 

"Amosov National Institute of Cardiovascular Surgery of the National Academy of 

Sciences of Ukraine". The cardiac conduction system pacing" (CCSP) group 

included 18 patients with indications for permanent ventricular pacing: 16 (88%) 

patients with high-degree AV block (including 1 patient with Frederick syndrome), 

1 (5%) patient with bradysystolic form atrial fibrillation and 1 (5%) patient with left 

bundle branch block (LBBB) and 1st degree AV block. The average age of the 

patients was 55 Ñ 16 years (there were 10 women and 8 men. The control group 
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consisted of 30 patients with variants of right ventricular (RV) myocardial pacing 

(both septal and apical) aged 66.8 Ñ 10.17 years (18 men and 12 women). 30 patients 

with AV block of various degrees were included in the RV pacing group: 2 (7%) of 

these patients had Frederick syndrome, and 2 (7%) patients had AV block after 

radiofrequency catheter ablation of the AV node for chronic tachysystolic atrial 

fibrillation. Among the patients from the CCSP group there were 6 patients with true 

His bundle pacing (HBP), 1 patient with left bundle branch pacing (LBBp) and 11 

patients with parahisian pacing (the paced QRS vector coincided with the native 

QRS, the LV activation time did not exceed 100 ms (interval from of the stimulus to 

the peak of the R wave in lead V6) and the QRS width did not exceed 125 ms. 

Patients with both septal myocardial and apical pacing were included in the right 

ventricular pacing group. 8 patients (26%) from the RV pacing group were with 

apical stimulation 

In this study author tried to study consequences of non-physiologic RV 

pacing. The study group of pacing-induced cardiomyopathy (PICM) included 34 

patients with indications for permanent ventricular pacing (both with septal and 

apical RV pacing). The incidence of PICM in the studied group was 26% 

(cardiomyopathy developed in 9 out of 34 patients). All patients included in the 

study group of PICM had right ventricular myocardial pacing. Of the 34 patients, 9 

(26%) had apical RV pacing. The other 25 (74%) had variants of septal myocardial 

right ventricular pacing. 

At the time of control follow-up left ventricle ejection fraction (LVEF) was 

significantly different in the group of PICM and in the group with preserved left 

ventricle (LV) contractility - 38.6 Ñ 5.9% vs. 53.5 Ñ 5.7% (p <.001). Although the 

LVEF was significantly smaller at the time of the follow-up than at the time of 

pacemaker implantation in the PICM group (55.2 Ñ 5.4% vs. 38.6 Ñ 5.9%, p <.001), 

in the group with preserved LVEF it was also possible to observe the decline of this 

parameter (57.5 Ñ 5.2% vs. 53.5 Ñ 5.7%, p =.01). The end diastolic index (EDI) of 

the LV significantly increased during the time from the implantation of the 

pacemaker to the control follow-up in the PICM group (76.68 Ñ 11.74 vs. 97.9 Ñ 
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20.75 ml/m2, p =.011). At the time of the follow-up observation, the LV EDI was 

significantly greater in the PICM group than in the group with preserved LVEF: 97.9 

Ñ 20.75 vs. 60.9 Ñ 19.32 ml/m2 (p <.001). The left atrium diameter and the RV 

pressure were significantly greater in the PICM group than in the control group 

during follow-up (47 Ñ 2.95 vs. 42.9 Ñ 5.07 mm, p =.011, and 43.8 Ñ 8.8 vs. 35.6 Ñ 

6.1 mmHg, p =.008). The paced QRS width in the PCIM group was significantly 

greater than that in the group with preserved LVEF (163 Ñ 22.7 vs. 150.8 Ñ 14.5 ms, 

p=.046). 

All patients from the PICM group were sent to a protocol echocardiographic 

study during controll follow-up, in which measurements of intraventricular and 

interventricular mechanical asynchrony were performed, the number of left 

ventricular segments with reduced deformation was fixed, and the global 

longitudinal deformation of the left ventricle (GLS) was calculated. Intraventricular 

mechanical asynchrony was significantly greater in the PICM group than in the 

group with preserved LVEF and was 261.1 Ñ 61 ms vs. 146.1 Ñ 62.8 ms (p= <.001), 

interventricular mechanical asynchrony exceeded in patients with cardiomyopathy 

and was lower in patients without cardiomyopathy (CMP) [91 Ñ 36.4 ms vs. 54.2 Ñ 

22.2 ms (p =.014)]. The average number of segments with reduced deformation in 

PICM group was significantly higher than in the group without CMP [8.1 Ñ 2.6 vs. 

3.91 Ñ 2.3 (p <.001)], and global longitudinal strain (GLS) significantly reduced [-

9.7 Ñ 2.6 vs. -14.9 Ñ 3.4% (p <.001)]. 

The intrinsic QRS width before pacemaker implantation did not differ in 

PICM group and without CMP (124.4 Ñ 30.8 vs. 119.8 Ñ 24.7, p = 1). The 

morphology of the intrinsic (non-paced) QRS complex in both groups (PICM and 

without CMP) was represented by the following options: narrow QRS (without 

conduction abnormalities) [4 (44 %) vs. 8 (30%)], right bundle branch block (RBBB) 

[2 (22%) vs. 5 (19%)], left bundle branch block (LBBB) 1 (11%) in the PICM group 

and in no patients without CMP, and nonspecific intraventricular delay [2 (22%) vs. 

3 (11%)]. The paced QRS width in the PICM group was significantly greater than in 

those with preserved LVEF (163 Ñ 22.7 vs. 150.8 Ñ 14.5, p=.046). Paced QRS width 
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was significantly increased in both groups relatively to the intrinsic QRS width 

(124.4 Ñ 30.8 ms vs. 163 Ñ 22.7 ms in the PICM group, p <.001, 119.8 Ñ 24.7 ms vs. 

150.8 Ñ 14.5 ms in the group without CMP, p <.001). 

In multivariable logistic regression analysis, all categories of clinical data that 

met the threshold of p value < 0.1 in univariable logistic regression were included in 

the model. Intraventricular and interventricular mechanical asynchrony parameters, 

as so global contractility, were not included in the logistic regression model, 

although there were significant differences in these parameters in the PICM and 

without CMP groups. The latter were recorded only during the follow-up 

examination, and not during pacemaker implantation, and could be a consequence 

of the negative remodeling of ventricles during PICM development, but not the 

cause. The only category that met the threshold p value < 0.5 in the multivariable 

regression model was the paced QRS width. A wider paced QRS (hazard ratio [HR] 

1.09 for every 1 ms increase in QRS width, confidence interval [CI] 95% 1.01 - 1.17, 

p = 0.025) was an independent predictor of the development of PICM in our study. 

A hazard ratio of 1.09 indicates that increasing the width of the paced QRS by one 

value (1 ms) will increase the odds of PICM occurrence by 1.09. 

In the study of cardiac conduction system pacing group among patients 

included in the study mean QRS duration at admission and during follow-up was 

116.5 Ñ 27.7 ms and 119.1 Ñ 10.09 ms, respectively (p= .654). At the time of the 

control observation in 6 (33%) of them it was possible to register changes in the 

QRS complex morphology with a decrease in the amplitude of ventricular pacing. 

In total, it was possible to identify 2 variants of transitions of the QRS morphology 

with a change in the pacing amplitude. In the first case, in 4 (22%) patients with a 

transition from non-selective HBP - QRS duration 132.5 Ñ 8.75 ms - to selective 

HBP - the average value of the QRS duration was 97.5 Ñ 12.5 ms (in 2 (11%) of 

these patients with transition from selective HPB with RBBB correction to selective 

HBP without RBBB correction, and further to loss of ventricular myocardial capture. 

Another variant in 2 patients (11%) involved transition from nonselective HBP 

(mean QRS width 120 ms) to myocardial septal RV pacing - QRS duration 155 Ñ 5 
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ms, and further with a decrease in amplitude until the loss of capture of the 

myocardium of the ventricles. Such a change in the ECG morphology could be 

observed due to different thresholds of capture of the conduction system of the heart 

and the myocardium of the right ventricular septum. This criterion is the main one 

that proves the presence of the cardiac conduction system capture and determines 

"true" His bundle pacing. One (5%) patient with complete atrioventricular block was 

on permanent nonselective HBP - QRS complex duration was 125 ms. The rest - 11 

(61%) patients - fell under the criteria of parahisian pacing without visible transitions 

of the QRS complex morphology with a decrease in the amplitude of cardiac pacing 

- the average QRS duration was 117.27 Ñ 8.01 ms. The vector of the paced QRS 

corresponded to the intrinsic QRS complex. The average interval from the stimulus 

to the peak of the R-wave in lead V6 (St-RWPTV6), which indicated the time of LV 

activation, was 73.2 Ñ 8.7 ms. In the HBP group, St-RWPTV6 reached 80.3 Ñ 6.1 

ms: this parameter did not change during the transition from non-selective to 

selective His bundle pacing. St-RWPTV6 in the parahisian pacing group was 70 Ñ 6 

ms. 

The average rate of LVEF before the intervention and at the time of control 

observation in the studied groups were 56.42 Ñ 9.13 vs. 57.07 Ñ 5.38 %, respectively 

(p= .511), the average end diastolic volume (EDV) ï 130.27 Ñ 23.88 vs. 111.53 Ñ 

18.08 ml (p= .342), end systolic volume (ESV) ï 55.1 Ñ 17.72 vs. 49.5 Ñ 13.4 ml 

(p= .66). The average left atrium diameter before the implantation reached 4.01 Ñ 

0.6 cm and at the time of follow-up - 3.91 Ñ 0.58 cm (p= .959). 1 patient had severe 

mitral insufficiency before pacemaker implantation, and at the time of control 

follow-up (after 32 months), it was already moderate. Also, in patients with 

permanent CCSP the global longitudinal deformation of the left ventricle (GLS) was 

evaluated during the follow-up according to the standard technique using speckle 

tracking echocardiography - the average value of GLS on CCSP was -17.4 Ñ 2.78%. 

In the His bundle pacing group (n = 6, 33%), this parameter reached 15.2 Ñ 5.67% - 

2 patients had coronary artery disease and reduced LVEF before the intervention. In 

the parahisian pacing group GLS was 18.17 Ñ 2.56%. In a patient with LBBp GLS 
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was - 22%. The global longitudinal deformation of the left ventricle was evaluated 

while changing the amplitude of ventricular pacing. In a patient in whom it was 

possible to demonstrate a change in QRS morphology during decrease of the pacing 

amplitude the following data was obtained: intrinsic QRS without pacing was 90 ms, 

GLS at the same time was -17.9%, QRS during non-selective HBP (threshold of 

nonselective HBP - 3.25 V/0.4 ms) was 130 ms at GLS ï 17.4%. Further, with the 

loss of capture of the conduction system with a decrease in the amplitude of 

ventricular pacing (< 3 V/0.4 ms), the QRS width during myocardial RV pacing was 

168 ms, while the GLS was significantly reduced (to -12.7%). This was a 

consequence of the loss of synchronic contraction of the LV walls during RV 

myocardial pacing, in contrast to the synchronous contraction during the 

physiological pattern of activation during CCSP. The widening of the QRS complex 

during nonselective HBP relative to the native QRS (by 40 ms) was not of clinical 

significance, as the physiological activation of the ventricles was preserved despite 

the simultaneous activation of a portion of the myocardium of the right ventricular 

septum, and only the loss of entrapment of the conduction system during stimulation 

significantly worsened the global strain. 

In the comparative of long-term results in two groups (RV pacing - 30 patients, 

CCSP - 18), the average age of patients was lower in the group of CCSP than in the 

RV pacing group (57.7 Ñ 14.7 vs. 66.8 Ñ 10, 17 years old, p =.029). During the time 

from the pacemaker implantation, PICM occurred in 7 (23%) patients from the right 

ventricular stimulation group and in no patient from the CCSP group (the 

observation period in the CCSP and RV pacing group was 35.3 Ñ 37 vs. 46 Ñ 28.73 

months, p= .091). At the time of pacemaker implantation there was a tendency 

towards higher values of the LV EDV (119.23 Ñ 27.27 vs. 136 Ñ 24.93, p =.081) and 

LV ESV (50.23 Ñ 24.76 vs. 57.2 Ñ 13 .75, p =.052) in the RV group relative to the 

CCSP group, but there was no significant difference. 

The average values of such echocardiographic parameters as LVEF, LV EDV, 

LV ESV and left atrium diameter did not differ in both groups at the time of 

pacemaker implantation. At the time of the control follow-up, there was a decrease 
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in the average values of LVEF in the RV pacing group, as compared to the CCSP 

group (51.59 Ñ 8.55 vs. 58.64 Ñ 4.58%, p =.004), as well as relative to the average 

parameter in the same group (RV pacing) at the time of pacemaker implantation 

(51.59 Ñ 8.55 vs. 58.21 Ñ 4.66%, p <.001). In the CCSP group, there was no decrease 

in the LVEF over time. There were lower values of LV EDV in the CCSP group 

compared to the RV pacing group (107.93 Ñ 20.33 vs. 138.75 Ñ 35.3 ml, p =.003), 

LV ESV (44.45 Ñ 11.06 vs. 68, 92 Ñ 26.98 ml), and left atrium diameter (38.29 Ñ 

6.82 vs. 43.56 Ñ 5.07 mm, p =.006) at the time of the control examination. There 

was also a significant difference in the values of longitudinal deformation between 

two groups - during the control examination a decrease in global strain was noted in 

the RV pacing group compared to the CCSP group (14.22 Ñ 3.66 vs. 18.49 Ñ 2.5%, 

p <.001). The intrinsic (non-paced) QRS width was not statistically different 

between the CCSP and RV pacing groups, but the paced QRS width was significantly 

larger in the RV pacing group than in CCSP group (152.32 Ñ 18.13 vs. 119.12 Ñ 8.8 

ms, p <.001). There was a significant increase in the QRS width in the RV pacing 

group during pacing relative to the intrinsic QRS complex (115.91 Ñ 25.38 vs. 

152.32 Ñ 18.13 ms, p <.001). Such an increase in QRS width was not observed in 

the CCSP group. There was no significant difference in the values of cardiac pacing 

parameters - the sensitivity signal and impedance on the ventricular lead - between 

the groups at the time of pacemaker implantation, as well as at the time of follow-

up (a tendency to lower values of the sensitivity signal in the CCSP group compared 

to the RV pacing group at the time of the controll examination was noted - 5.16 Ñ 

5.26 vs. 10.5 Ñ 4.29 mV, p = .088). Pacing thresholds on the ventricular lead in the 

CCSP group were higher both at the time of pacemaker implantation (1.18 Ñ 0.54 

vs. 0.81 Ñ 0.2, p =.021) and at the time of follow-up examination (2.13 Ñ 1.49 vs. 

0.91 Ñ 0.36, p = .019). It should be noted that pacing thresholds in the CCSP group 

were considered to be related to the capture of the conduction system of the heart (if 

it was possible to clearly demonstrate transitions with the pacing amplitude change), 

in contrast to myocardial pacing threshold in the RV pacing group. 
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Two patients with cardiac conduction system pacing underwent invasive 

mapping of left ventricular endocardial activation on different cardiac pacing modes. 

The QRS width in the studied patients with RV pacing and CCSP was 166 and 180 

ms (RV pacing) and 126 and 160 ms (CCSP), respectively. The difference in the 

intervals between the stimulus and the peak of the R wave in leads V1 and V6 was 

55 ms in a patient with LBB pacing, which indicated capture of the cardiac 

conduction system. The interval from the stimulus to the peak of the R wave in lead 

V6 (St-PRWV6), which indicated the time of electrical activation of the LV, was 78 

ms in the patient with nonselective HBP and 66 ms in the patient with LBB pacing. 

When switching to RV pacing, this parameter significantly increased in a patient 

with nonselective HBP - 117 ms. In a patient with LBB pacing, there was no R wave 

in in lead V6. According to the data of the invasive activation mapping, the total 

activation time of the left ventricle (LVTAT) also significantly increased when 

switching from CCSP to RV pacing in both patients - from 43 to 90 ms in the first 

patient, and from 51 ms to 93 ms in the second. The pattern of activation of the left 

ventricle differed in the two variants of cardiac pacing in the studied patients. At 

CCSP, the propagation of the electric front occurred from the septum to the lateral 

wall of the LV. During right ventricular stimulation in the first patient, the spread of 

the electric front occurred from the basal parts to the anterolateral area of the LV; in 

the second patient, due to the position of the right ventricular electrode closer to the 

apex of the right ventricle, the electrical activation of the left ventricle occurred in 

the reverse direction - from the apex to the basal parts. 

In our study, we found confirmation that different variants of cardiac 

conduction system pacing - both His bundle pacing and left bundle branch pacing - 

preserve the physiological pattern of activation of the left ventricle and significantly 

reduce the total time of electrical activation of the left ventricular endocardium in 

comparison with right ventricular pacing. The use of new physiological methods of 

cardiac pacing, namely cardiac conduction system pacing, allows to avoid the 

negative consequences of an asynchronous pattern of activation of the ventricles and 

negative remodeling of heart chambers during traditional right ventricular pacing. 
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Cardiac conduction system pacing reduces the risk of development of pacing-

induced cardiomyopathy. 

Key words: pacemaker, bradycardia, AV block, stimulation of the conduction system 

of the heart, His bundle stimulation, cardiomyopathy, left ventricular ejection 

fraction, navigation system, stimulation of the left leg of His bundle, interventricular 

asynchrony, intraventricular asynchrony. 
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ɺʉʊʋʇ 

ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʪʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʦʪʨʝʙʘ ʚ ʧʦʩʪʽʡʥʽʡ 

ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʥʘʛʘʣʴʥʦʶ ʟ̔ ʩʪʘʨʽʥʥʷʤ ʥʘʩʝʣʝʥʥʷ. 

ʇʦʰʠʨʝʥʽʩʪʴ ʙʨʘʜʽʘʨʠʪʤʽʡ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʧʦʩʪʽʡʥʦʾ ʝʣʝʢʪʨʦʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ 

ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʚʽʜʦʤʦʶ, ʘʣʝ ʥʘʙʣʠʞʝʥʥʷ ʜʦ ʨʝʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʤʦʞʥʘ 

ʦʪʨʠʤʘʪʠ ʟ ʘʥʘʣʽʟʫ ʜʝʷʢʠʭ ʚʝʣʠʢʠʭ ʙʘʟ ʜʘʥʠʭ [1]. ɹʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ, ʱʦ ʚ 

ʋʢʨʘʾʥʽ ʱʦʨʽʯʥʦ ʽʤʧʣʘʥʪʫʻʪʴʩʷ ʙʣʠʟʴʢʦ 120 ʐɺʈʉ ʥʘ 1 ʤʣʥ ʥʘʩʝʣʝʥʥʷ. ʂʨʽʤ 

ʪʦʛʦ, ʥʘ ʩʴʦʛʦʜʥʽ ʧʦʩʪʽʡʥʘ ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʷ ʟʘʣʠʰʘʻʪʴʩʷ ʻʜʠʥʠʤ ʝʬʝʢʪʠʚʥʠʤ 

ʣʽʢʫʚʘʣʴʥʠʤ ʤʝʪʦʜʦʤ ʧʨʠ ʨʦʟʚʠʪʢʫ ʥʝʟʚʦʨʦʪʥʠʭ ʞʠʪʪʻʟʘʛʨʦʟʣʠʚʠʭ 

ʙʨʘʜʽʘʨʠʪʤʽʡ.  

ʇʦʯʘʪʢʦʚʽ ʰʪʫʯʥʽ ʚʦʜʽʾ ʨʠʪʤʫ ʩʝʨʮʷ ʟ̔ h ʣʫʥʦʯʢʦʚʠʤ ʨʠʪʤʦʚʝʜʝʥʥʷʤ 

ʟʘʙʝʟʧʝʯʫʚʘʣʠ ʘʜʝʢʚʘʪʥʫ ʧʽʜʪʨʠʤʢʫ ʯʘʩʪʦʪʠ ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ, ʘʣʝ ʥʝ ʙʫʣʠ 

ʩʠʥʭʨʦʥʽʟʦʚʘʥʽ ʟ̔ ʩʢʦʨʦʯʝʥʥʷʤ ʧʝʨʝʜʩʝʨʜʴ. ʎʝ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʥʝʛʘʪʠʚʥʠʭ 

ʛʝʤʦʜʠʥʘʤʽʯʥʠʭ ʥʘʩʣʽʜʢʽʚ, ʚʢʣʶʯʘʶʯʠ ʧʽʜʚʠʱʝʥʠʡ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ʩʝʨʮʝʚʦʾ 

ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʪʘ ʧʦʷʚʠ ʬʽʙʨʠʣʷʮʽʾ ʧʝʨʝʜʩʝʨʜʴ. ʇʨʦʪʝ ʥʘʚʽʪʴ 

ʘʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʘ ʩʠʥʭʨʦʥʽʟʦʚʘʥʘ ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʷ, ʱʦ ʧʨʦʚʦʜʠʣʘʩʴ ʟ 

ʚʝʨʭʽʚʢʠ ʧʨʘʚʦʛʦ ʰʣʫʥʦʯʢʘ ʫ ʙʘʛʘʪʴʦʭ ʧʘʮʽʻʥʪʽʚ ʧʦʛʽʨʰʫʚʘʣʘ ʩʢʦʨʦʪʣʠʚʫ 

ʟʜʘʪʥʽʩʪʴ ʃʐ. ɺʨʝʰʪʽ-ʨʝʰʪ ʙʫʚ ʚʩʪʘʥʦʚʣʝʥʠʡ ʟʚô̫ ʟʦʢ ʤʽʞ ʩʪʠʤʫʣʷʮʽʻʶ ʟ 

ʚʝʨʭʽʚʢʠ ʧʨʘʚʦʛʦ ʰʣʫʥʦʯʢʘ ʪʘ ʨʦʟʚʠʪʢʦʤ ʜʠʩʬʫʥʢʮʽʾ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ [2, 3]. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʚ ʢʣʽʥʽʯʥʫ ʧʨʘʢʪʠʢʫ ʘʣʛʦʨʠʪʤʽʚ ʧʦʰʫʢʫ ʚʣʘʩʥʦʛʦ ʧʨʦʚʝʜʝʥʥʷ 

ʜʦʟʚʦʣʠʣʦ ʤʽʥʽʤʽʟʫʚʘʪʠ ʯʘʩʪʢʫ ʰʣʫʥʦʯʢʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ 

ʩʠʥʜʨʦʤʦʤ ʩʣʘʙʢʦʩʪʽ ʩʠʥʫʩʦʚʦʛʦ ʚʫʟʣʘ [7]. ʋ ʧʘʮʽʻʥʪʽʚ ʟ ʘʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʠʤ 

ʙʣʦʢʦʤ ʨʽʟʥʦʛʦ ʩʪʫʧʝʥ ̫ʰʣʫʥʦʯʢʦʚʘ ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʷ ʟʘʣʠʰʘʻʪʴʩʷ 

ʥʝʤʠʥʫʯʦʶ. 

ʇʦʰʫʢ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʤʽʩʮʴ ʜʣʷ ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ ʚʢʣʶʯʘʚ ʧʝʨʝʛʦʨʦʜʢʫ 

ʧʨʘʚʦʛʦ ʰʣʫʥʦʯʢʘ, ʚʠʭʽʜʥʠʡ ʪʨʘʢʪ ʧʨʘʚʦʛʦ ʰʣʫʥʦʯʢʘ ʪʘ ʦʙʣʘʩʪʴ ʣʽʚʦʛʦ 

ʰʣʫʥʦʯʢʘ [4]. ʋ ʚʝʣʠʢʦʤʫ ʤʝʪʘʘʥʘʣʽʟ ̔ʨʘʥʜʦʤʽʟʦʚʘʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʚ 

ʜʦʚʝʜʝʥʠʡ ʧʨʦʪʝʢʪʠʚʥʠʡ ʝʬʝʢʪ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʾ ʩʝʧʪʘʣʴʥʦʾ ʩʪʠʤʫʣʷʮʽʾ ʫ 

ʧʘʮʽʻʥʪʽʚ ʟʽ ʟʥʠʞʝʥʦʶ ʬʨʘʢʮʽʻʶ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ ʧʦʨʽʚʥʷʥʦ ʟ̔ ʩʪʠʤʫʣʷʮʽʻʶ ʟ 
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ʚʝʨʭʽʚʢʠ ʧʨʘʚʦʛʦ ʰʣʫʥʦʯʢʘ ʚʽʜʥʦʩʥʦ ʧʦʛʽʨʰʝʥʥʷ ʝʭʦʢʘʨʜʽʦʛʨʘʬʽʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ [5]. ʆʜʥʘʢ ʫ ʧʘʮʽʻʥʪʽʚ ʟ̔ ʟʙʝʨʝʞʝʥʦʶ ʚʠʭʽʜʥʦʶ ʬʨʘʢʮʽʻʶ ʚʠʢʠʜʫ 

ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ ʟʦʥʠ ʜʣʷ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ ʘʣʴʪʝʨʥʘʪʠʚʥʽ 

ʚʝʨʭʽʚʢʦʚʽʡ ʪʘʢʦʛʦ ʜʦʚʝʜʝʥʦʛʦ ʝʬʝʢʪʫ ʥʝ ʤʘʣʠ [6]. ɹ̔ ʚʝʥʪʨʠʢʫʣʷʨʥʘ ʩʪʠʤʫʣʷʮʽʷ 

ʦʜʥʦʟʥʘʯʥʦ ʧʦʢʨʘʱʠʣʘ ʢʣʽʥʽʯʥʽ ʥʘʩʣʽʜʢʠ ʧʨʠ ʩʝʨʮʝʚʽʡ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʪʘ 

ʟʥʠʟʠʣʘ ʩʤʝʨʪʥʽʩʪʴ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʙʣʦʢʘʜʦʶ ʣʽʚʦʾ ʥʽʞʢʠ ʧʫʯʢʘ ɻʽʩʘ ʪʘ 

ʚʠʨʘʞʝʥʦʶ ʩʠʩʪʦʣʽʯʥʦʶ ʜʠʩʬʫʥʢʮʽʻʶ ʃʐ [8]. ɸʣʝ ʾʾ ʨʦʣʴ ʫ ʧʘʮʽʻʥʪʽʚ ʟ̔ 

ʟʙʝʨʝʞʝʥʦʶ ʩʠʩʪʦʣʽʯʥʦʶ ʬʫʥʢʮʽʻʶ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ ʟʘʣʠʰʘʻʪʴʩʷ ʜʦ ʢʽʥʮʷ ʥʝ 

ʚʠʟʥʘʯʝʥʦʶ ʪʘ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʚʫʟʴʢʠʤ ʢʦʤʧʣʝʢʩʦʤ QRS ʤʦʞʝ ʙʫʪʠ ʰʢʽʜʣʠʚʦʶ 

[9].  

ɯʜʝʘʣʴʥʘ ʬʽʟʽʦʣʦʛʽʯʥʘ ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽ,̫ ʟʘ ʧʦʪʨʝʙʠ ʚ ʰʪʫʯʥʦʤʫ 

ʨʠʪʤʦʚʝʜʝʥʥʽ ʰʣʫʥʦʯʢʽʚ, ʧʦʚʠʥʥʘ ʟʘʣʫʯʘʪʠ ʝʣʝʢʪʨʠʯʥʫ ʧʨʦʚʽʜʥʽʩʪʴ ʯʝʨʝʟ 

ʩʠʩʪʝʤʫ ɻʽʩʘ-ʇʫʨʢʽʥʴʻ. ʂʦʥʮʝʧʮʽʷ ʩʪʠʤʫʣʷʮʽʾ ʧʫʯʢʘ ɻʽʩʘ ʥʝ ʻ ʥʦʚʦʶ ï ʨʘʥʥʽ 

ʜʦʩʣʽʜʥʠʢʠ ʦʧʠʩʘʣʠ ʪʠʤʯʘʩʦʚʫ ʩʪʠʤʫʣʷʮʽʶ ʧʫʯʢʘ ɻʽʩʘ [10] ̔  ʟʨʝʰʪʦʶ ʙʫʣʘ 

ʦʧʠʩʘʥʘ ʢʦʥʮʝʧʮʽʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦʾ ʩʪʠʤʫʣʷʮʽʾ ʧʫʯʢʘ ɻʽʩʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʩʪʽʡʥʦʛʦ ʢʘʨʜʽʦʩʪʠʤʫʣʷʪʦʨʘ [11]. ɽʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʯʥʘ ʨʦʣʴ 

ʧʫʯʢʘ ɻʽʩʘ ʚ ʘʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʽʡ ʧʨʦʚʽʜʥʦʩʪʽ ʨʦʙʠʪʴ ʡʦʛʦ ʧʨʠʚʘʙʣʠʚʦʶ ʟʦʥʦʶ 

ʜʣʷ ʧʦʩʪʽʡʥʦʾ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʩʪʠʤʫʣʷʮʽʾ, ʘʣʝ ʧʦʩʪʘʥʦʚʢʘ ʝʥʜʦʢʘʨʜʽʘʣʴʥʦʛʦ 

ʝʣʝʢʪʨʦʜʘ ʤʦʞʝ ʙʫʪʠ ʪʝʭʥʽʯʥʦ ʩʢʣʘʜʥʦʶ ʯʝʨʝʟ ʡʦʛʦ ʘʥʘʪʦʤʽʯʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʪʘ ʦʪʦʯʫʶʯʽ ʩʝʨʮʝʚʽ ʩʪʨʫʢʪʫʨʠ. ɿʘ ʦʩʪʘʥʥʽ ʜʝʢʽʣʴʢʘ ʨʦʢʽʚ ʩʪʠʤʫʣʷʮʽʷ ʣʽʚʦʾ 

ʥʽʞʢʠ ʧʫʯʢʘ ɻʽʩʘ ʥʘʙʫʚʘʻ ʚʩʝ ʙʽʣʴʰʦʛʦ ʚʠʟʥʘʥʥʷ ʧʦʯʠʥʘʶʯʠ ʚʽʜ ʧʝʨʰʦʛʦ ʦʧʠʩʫ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʽʻʾ ʤʝʪʦʜʠʢʠ ʫ ʭʚʦʨʦʛʦ ʟ ʢʘʨʜʽʦʤʽʦʧʘʪʽʻʶ ʪʘ ʙʣʦʢʘʜʦʶ ʣʽʚʦʾ 

ʥʽʞʢʠ ʧʫʯʢʘ ɻʽʩʘ [12, 13, 14]. ɺ ʨʽʟʥʠʭ ʦʛʣʷʜʦʚʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʪʘ ʤʝʪʘʘʥʘʣʽʟ ̔

ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʘ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʘ ʙʝʟʧʝʯʥʽʩʪʴ ʮʽʻʾ ʤʝʪʦʜʠʢʠ ʟ ʢʨʘʱʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʫʩʧʽʰʥʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʧʨʦʮʝʜʫʨʠ ʽʤʧʣʘʥʪʘʮʽʾ ʪʘ ʙʽʣʴʰ 

ʩʪʘʙʽʣʴʥʠʤʠ ʧʦʨʦʛʘʤʠ ʟʘʭʦʧʣʝʥʥʷ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʧʦʨʽʚʥʷʥʦ ʟ ̔

ʩʪʠʤʫʣʷʮʽʻʶ ʧʫʯʢʘ ɻʽʩʘ [15, 16, 17]. ʉʪʠʤʫʣʷʮʽʷ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ 

ʚʠʭʦʜʠʪʴ ʟʘ ʤʝʞʽ ʣʽʢʫʚʘʥʥʷ ʣʠʰʝ ʙʨʘʜʽʘʨʠʪʤʽʡ. ɿô̫ ʚʣʷʻʪʴʩʷ ʚʩʝ ʙʽʣʴʰʝ 

ʧʫʙʣʽʢʘʮʽʡ ʱʦʜʦ ʫʩʧʽʰʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ 

ʚ ʨʫʩʣʽ ʩʝʨʮʝʚʦʾ ʨʝʩʠʥʭʨʦʥʽʟʘʮʽʡʥʦʾ ʪʝʨʘʧʽʾ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʩʝʨʮʝʚʦʾ 
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ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʟʽ ʟʥʠʞʝʥʦʶ ʬʨʘʢʮʽʻʶ ʚʠʢʠʜʫ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ ï ʢ̫ 

ʩʘʤʦʩʪʽʡʥʦʛʦ ʤʝʪʦʜʫ [18,20], ʪʘʢ ʽ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʙʽʚʝʥʪʨʠʢʫʣʷʨʥʦʶ 

ʩʪʠʤʫʣʷʮʽʻʶ [19, 21, 22]. 

ʇʨʦʪʝ ʥʘ ʩʴʦʛʦʜʥʽ ʟʘʣʠʰʘʻʪʴʩʷ ʥʠʟʢʘ ʚʽʜʢʨʠʪʠʭ ʧʠʪʘʥʴ. ʅʝ ʚʠʚʝʜʝʥʽ ʯʽʪʢʽ 

ʢʨʠʪʝʨʽʾ ʚʽʜʙʦʨʫ ʧʘʮʽʻʥʪʽʚ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʦʚʠʜʽʚ ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ 

ʩʠʩʪʝʤʠ ʩʝʨʮʷ. ɿʘʣʠʰʘʻʪʴʩʷ ʧʠʪʘʥʥʷ ʩʠʩʪʝʤʘʪʠʯʥʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʧʝʨʝʚʘʛʠ 

ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʥʘʜ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʶ ʩʪʠʤʫʣʷʮʽʻʶ ʫ 

ʧʘʮʽʻʥʪʽʚ ʟ̔ ʟʙʝʨʝʞʝʥʦʶ ʚʠʭʽʜʥʦʶ ʬʨʘʢʮʽʻʶ ʚʠʢʠʜʫ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ. 

ʅʝʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʦ ʧʠʪʘʥʥʷ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ʩʪʠʤʫʣʷʮʽʡʥʦ-

ʽʥʜʫʢʦʚʘʥʦʾ ʢʘʨʜʽʦʤʽʦʧʘʪʽʾ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʧʦʩʪʽʡʥʦʶ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʶ 

ʤʽʦʢʘʨʜʽʘʣʴʥʦʶ ʩʪʠʤʫʣʷʮʽʻʶ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʬʽʣʘʢʪʠʢʠ ʮʴʦʛʦ ʫʩʢʣʘʜʥʝʥʥʷ. 

ʊʘʢʦʞ ʻ ʧʦʚʽʜʦʤʣʝʥʥ ̫ʧʨʦ ʪʝ, ʱʦ ʥʝ ʫ ʚʩʽʭ ʧʘʮʽʻʥʪʽʚ ʩʪʠʤʫʣʷʮʽʷ ʧʨʦʚʽʜʥʦʾ 

ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʚʽʜʥʦʚʣʶʻ ʬʽʟʽʦʣʦʛʽʯʥʫ ʘʢʪʠʚʘʮʽʶ ʰʣʫʥʦʯʢʽʚ. ʅʝ ʨʦʟʨʦʙʣʝʥʽ 

ʘʣʛʦʨʠʪʤʠ ʫ ʣʽʢʫʚʘʥʥʽ ʞʠʪʪʻʟʘʛʨʦʟʣʠʚʠʭ ʙʨʘʜʽʘʨʠʪʤʽʡ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʩʪʠʤʫʣʷʮʽʾ.  

ɿʚô̫ ʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. 

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʚʠʢʦʥʘʥʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʣʘʥʫ ʅɼʈ ɼʋ çʅʘʮʽʦʥʘʣʴʥʠʡ 

ʽʥʩʪʠʪʫʪ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʭʽʨʫʨʛʽʾ ʽʤʝʥʽ ʄ. ʄ. ɸʤʦʩʦʚʘ ʅɸʄʅ ʋʢʨʘʾʥʠè ̔ ʻ 

ʬʨʘʛʤʝʥʪʦʤ ʪʝʤʠ çɺʠʚʯʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʤʝʪʦʜʠʢ ʢʘʪʝʪʝʨʥʦʛʦ ʣʽʢʫʚʘʥʥʷ 

ʬʽʙʨʠʣʷʮʽʾ ʧʝʨʝʜʩʝʨʜʴè (ɼʝʨʞʘʚʥʠʡ ʦʙʣʽʢʦʚʠʡ ʥʦʤʝʨ 0223U002250, ˉ 

ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ 0129U002053, ʩʪʨʦʢ ʚʠʢʦʥʘʥʥʷ ï 2020-2022 ʨʨ.). 

ʄʝʪʘ ʨʦʙʦʪʠ: ʧʦʢʨʘʱʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʭʽʨʫʨʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ 

ʞʠʪʪʻʟʘʛʨʦʟʣʠʚʠʭ ʙʨʘʜʽʘʨʠʪʤʽʡ ʰʣʷʭʦʤ ʦʙˇʨʫʥʪʫʚʘʥʥʷ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʫ ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʠʪʠ ʥʘʩʪʫʧʥʽ ʟʘʜʘʯʽ: 

1. ɺʠʚʯʠʪʠ ʨʦʣʴ ʚʥʫʪʨʽʰʥʴʦʰʣʫʥʦʯʢʦʚʦʾ ʪʘ ʤʽʞʣhʫʥʦʯʢʦʚʦʾ ʘʩʠʥʭʨʦʥʽʾ ʫ 

ʨʦʟʚʠʪʢʫ ʩʪʠʤʫʣʷʮʽʡʥʦ-̔ ʥʜʫʢʦʚʘʥʦʾ ʢʘʨʜʽʦʤʽʦʧʘʪʽʾ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʧʦʩʪʽʡʥʦʶ 

ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʶ ʩʪʠʤʫʣʷʮʽʻʶ ʪʘ ʟʙʝʨʝʞʝʥʦʶ ʚʠʭʽʜʥʦʶ ʬʨʘʢʮʽʻʶ ʚʠʢʠʜʫ 

ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ. 
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2. ɺʠʚʯʠʪʠ ʯʠʥʥʠʢʠ ʨʦʟʚʠʪʢʫ ʩʪʠʤʫʣʷʮʽʡʥʦ-̔ ʥʜʫʢʦʚʘʥʦʾ ʢʘʨʜʽʦʤʽʦʧʘʪʽʾ ʫ 

ʧʘʮʽʻʥʪʽʚ ʟ ʥʝʬʽʟʽʦʣʦʛʽʯʥʦʶ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʶ ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʻʶ. 

3. ɼʦʩʣʽʜʠʪʠ ʛʨʫʧʫ ʧʘʮʽʻʥʪʽʚ, ʷʢʠʤ ʧʦʢʘʟʘʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʪʠʤʫʣʷʮʽʾ 

ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ, ʩʬʦʨʤʫʚʘʪʠ ʙʘʟʫ ʜʘʥʠʭ ʜʦʩʪʘʪʥʶ ʜʣʷ ʩʪʘʪʠʩʪʠʯʥʦʾ 

ʦʙʨʦʙʢʠ ʤʘʪʝʨʽʘʣʫ. 

4. ɺʠʟʥʘʯʠʪʠ ʚʘʨʽʘʥʪʠ ʪʘ ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ 

ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ, ʚʠʚʝʩʪʠ ʢʨʠʪʝʨʽʾ ʾʭ ʚʠʟʥʘʯʝʥʥʷ ʪʘ 

ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʢʘʨʜʽʦʩʪʠʤʫʣʷʪʦʨʘ. 

5. ɺʠʚʯʠʪʠ ʚʽʜʜʘʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʥʘ ʦʩʥʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʫʩʢʣʘʜʥʝʥ,ɹ 

ʧʘʨʘʤʝʪʨʽʚ ʝʣʝʢʪʨʦʢʘʨʜʽʦʛʨʘʬʽʾ ʪʘ ɽʭʦʂɻ, ʧʘʨʘʤʝʪʨʽʚ ʢʘʨʜʽʦʩʪʠʤʫʣ̫ʮʽʾ, 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʪʫʩʫ ʧʘʮʽʻʥʪʽʚ. 

6. ʇʨʦʚʝʩʪʠ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʚʽʜʜʘʣʝʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʪʘ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʾ ʤʽʦʢʘʨʜʽʘʣʴʥʦʾ 

ʩʪʠʤʫʣʷʮʽʾ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʙʨʘʜʽʘʨʠʪʤʽʷʤʠ.  

7. ʈʦʟʨʦʙʠʪʠ ʘʣʛʦʨʠʪʤʠ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʽʟ ʞʠʪʪʻʟʘʛʨʦʟʣʠʚʠʤʠ 

ʙʨʘʜʽʘʨʠʪʤʽʷʤʠ. 

ʆʙô̒ ʢʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʭ̔ ʨʫʨʛʽʯʥʝ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʽʟ 

ʞʠʪʪʻʟʘʛʨʦʟʣʠʚʠʤʠ ʙʨʘʜʽʘʨʠʪʤʽʷʤʠ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʨʦʣʴ ʥʝʬʽʟʽʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ ʰʣʫʥʦʯʢʽʚ ʚ 

ʨʦʟʚʠʪʢʫ ʩʪʠʤʫʣʷʮʽʡʥʦ-̔ ʥʜʫʢʦʚʘʥʦʾ ʢʘʨʜʽʦʤʽʦʧʘʪʽʾ; ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʪʠʤʫʣʷʮʽʾ 

ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʫ ʧʨʦʬʽʣʘʢʪʠʮʽ ʨʦʟʚʠʪʢʫ ʢʘʨʜʽʦʤʽʦʧʘʪʽʾ ʪʘ ʩʝʨʮʝʚʦʾ 

ʥʝʜʦʩʪʘʪʥʦʩʪʽ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɿʘʛʘʣʴʥʦʢʣʽʥʽʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʝʣʝʢʪʨʦʢʘʨʜʽʦʛʨʘʬʽʷ, ʝʭʦʢʘʨʜʽʦʛʨʘʬʽʷ, ʩʪʨʝʡʥ-ʝʭʦʢʘʨʜʽʦʛʨʘʬʽʷ, ʨʝʥʪʛʝʥʦʩʢʦʧʽʷ 

ʪʘ ʨʝʥʪʛʝʥʦʛʨʘʬʽʷ, ʢʦʨʦʥʘʨʦʚʝʥʪʨʠʢʫʣʦʛʨʘʬʽʷ, ʽʥʚʘʟʠʚʥʝ ʝʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʯʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʇʨʝʜʩʪʘʚʣʝʥʘ ʨʦʙʦʪʘ ʻ 

ʧʝʨʰʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ ʚ ʋʢʨʘʾʥʽ, ʚ ʷʢʦʤʫ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʨʝʟʫʣʴʪʘʪʠ ʥʘʫʢʦʚʦʛʦ 

ʘʥʘʣʽʟʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʧʨʠ ʣʽʢʫʚʘʥʥʽ 



ну 
 

ʧʘʮʽʻʥʪʽʚ ʽʟ ʞʠʪʪʻʟʘʛʨʦʟʣʠʚʠʤʠ ʙʨʘʜʽʘʨʠʪʤʽʷʤʠ. ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʨʝʟʫʣʴʪʘʪʽʚ 

ʧʦʣʷʛʘʻ ʚ ʥʘʩʪʫʧʥʦʤʫ: 

- ʦʪʨʠʤʘʥʦ ʬʘʢʪʠʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʨʦʣ̔ ʚʥʫʪʨʽʰʥʴʦʰʣʫʥʦʯʢʦʚʦʾ ʪʘ 

ʤʽʞhʣʫʥʦʯʢʦʚʦ ʾʤʝʭʘʥʽʯʥʦʾ ʘʩʠʥʭʨʦʥʽʾ ʫ ʨʦʟʚʠʪʢʫ ʩʪʠʤʫʣʷʮʽʡʥʦ-̔ ʥʜʫʢʦʚʘʥʦʾ 

ʢʘʨʜʽʦʤʽʦʧʘʪʽʾ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʧʦʩʪʽʡʥʦʶ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʶ ʩʪʠʤʫʣʷʮʽʻʶ ʪʘ 

ʟʙʝʨʝʞʝʥʦʶ ʚʠʭʽʜʥʦʶ ʬʨʘʢʮʽʻʶ ʚʠʢʠʜʫ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ; 

- ʚʠʟʥʘʯʝʥʽ ʧʨʝʜʠʢʪʦʨʠ ʨʦʟʚʠʪʢʫ ʩʪʠʤʫʣʷʮʽʡʥʦ-̔ ʥʜʫʢʦʚʘʥʦʾ ʢʘʨʜʽʦʤʽʦʧʘʪʽʾ 

ʫ ʧʘʮʽ̒ ʥʪʽʚ ʟ ʥʝʬʽʟʽʦʣʦʛʽʯʥʦʶ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʶ ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʻʶ; 

- ʦʧʠʩʘʥʽ ʚʘʨʽʘʥʪʠ ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ, ʚʠʚʝʜʝʥʽ ʢʨʠʪʝʨʽʾ 

ʾʭ ʚʠʟʥʘʯʝʥʥʷ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʰʪʫʯʥʦʛʦ ʚʦʜʽʷ ʨʠʪʤʫ ʩʝʨʮʷ ʫ 

ʧʘʮʽʻʥʪʽʚ ʟ̔ ʩʪʠʤʫʣʷʮʽʻʶ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ; 

- ʦʙʨ̌ʫʥʪʦʚʘʥʦ ʨʦʣʴ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʧʘʪʝʨʥʫ ʘʢʪʠʚʘʮʽʾ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ ʧʨʠ 

ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʫ ʟʤʝʥʰʝʥʥʽ ʟʘʛʘʣʴʥʦʛʦ ʯʘʩʫ ʘʢʪʠʚʘʮʽʾ 

ʝʥʜʦʢʘʨʜʘ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ, ʘ ʪʘʢʦʞ ʟʙʝʨʝʞʝʥʥʽ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʟʜʦʚʞʥʴʦʛʦ 

ʩʪʨʝʡʥʫ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ; 

- ʜʦʚʝʜʝʥʦ ʨʦʣʴ ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʫ ʧʨʦʬʽʣʘʢʪʠʮʽ 

ʨʦʟʚʠʪʢʫ ʩʪʠʤʫʣʷʮʽʡʥʦ-̔ ʥʜʫʢʦʚʘʥʦʾ ʢʘʨʜʽʦʤʽʦʧʘʪʽʾ ʪʘ ʫ ʚʽʜʥʦʚʣʝʥʥʽ 

ʤʽʞʰʣʫʥʦʯʢʦʚʦʾ ʪʘ ʚʥʫʪʨʽʰʥʴʦʰʣʫʥʦʯʢʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʟʙʫʜʞʝʥʥʷ ʜʽʣʷʥʦʢ 

ʤʽʦʢʘʨʜʘ ʃʐ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʅʘ ʧʽʜʩʪʘʚʽ ʨʝʟʫʣʴʪʘʪʽʚ 

ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʘʚʪʦʨʦʤ ʨʦʟʨʦʙʣʝʥʦ ʪʘ ʚʧʨʦʚʘʜʞʝʥʦ ʚ ʢʣʽʥʽʯʥʫ 

ʧʨʘʢʪʠʢʫ ʤʝʪʦʜʠʢʫ ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ, ɦ ʦ ʜʦʟʚʦʣʠʣʦ 

ʧʦʢʨʘʱʠʪʠ ʨʝʟʫʣʴʪʘʪʠ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʽʟ ʞʠʪʪʻʟʘʛʨʦʟʣʠʚʠʤʠ 

ʙʨʘʜʽʘʨʠʪʤʽʷʤʠ. ɿʛʽʜʥʦ ʟ ʦʪʨʠʤʘʥʠʤʠ ʜʘʥʠʤʠ ʚ ʜʦʩʣʽʜʞʝʥʥʽ ʜʦʚʝʜʝʥʦ, ʱʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʠʭ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʤʝʪʦʜʽʚ ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ (ʟʦʢʨʝʤʘ 

ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ) ʜʦʟʚʦʣʷʻ ʫʥʠʢʥʫʪʠ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ 

ʘʩʠʥʭʨʦʥʥʦʛʦ ʧʘʪʝʨʥʫ ʘʢʪʠʚʘʮʽʾ ʰʣʫʥʦʯʢʽʚ ʧʨʠ ʪʨʘʜʠʮʽʡʥʽʡ 

ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʽʡ ʩʪʠʤʫʣʷʮʽʾ. ʋ ʧʘʮʽʻʥʪʽʚ ʥʘ ʧʦʩʪʽʡʥʽʡ ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ 

ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʥʝ ʨʦʟʚʠʚʘʣʘʩʴ ʩʪʠʤʫʣʷʮʽʡʥʦ-̔ ʥʜʫʢʦʚʘʥʘ ʢʘʨʜʽʦʤʽʦʧʘʪʽʷ, ʥʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʧʘʮʽʻʥʪʽʚ ʽʟ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʶ ʤʽʦʢʘʨʜʽʘʣʴʥʦʶ ʩʪʠʤʫʣʷʮʽʻʶ.  



нф 
 

ʇʨʘʢʪʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ, ʷʢʽ ʙʘʟʫʶʪʴʩʷ ʥʘ ʦʩʥʦʚʥʠʭ ʧʦʣʦʞʝʥʥʷʭ 

ʜʠʩʝʨʪʘʮʽʾ, ʚʧʨʦʚʘʜʞʝʥʽ ʫ ʧʨʘʢʪʠʢʫ ʚ ɼʋ çʅʅʎ çɯʥʩʪʠʪʫʪ ʢʘʨʜʽʦʣʦʛʽʾ, ʢʣʽʥʽʯʥʦʾ ʪʘ 

ʨʝʛʝʥʝʨʘʪʠʚʥʦʾ ʤʝʜʠʮʠʥʠ ʽʤʝʥʽ ʘʢʘʜʝʤʽʢʘ ʄ.ɼ. ʉʪʨʘʞʝʩʢʘ ʅɸʄʅ ʋʢʨʘʾʥʠè (ʘʢʪʠ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜ 9.01.2024 ʨ.) 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ɼʠʩʝʨʪʘʮʽʡʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʻ 

ʩʘʤʦʩʪʽʡʥʦʶ ʨʦʙʦʪʦʶ ʟʜʦʙʫʚʘʯʘ. ɸʚʪʦʨ ʩʘʤʦʩʪʽʡʥʦ ʚʠʢʦʥʘʚ ʧʘʪʝʥʪʥʠʡ ʧʦʰʫʢ, 

ʚʠʚʯʠʚ ʣʽʪʝʨʘʪʫʨʫ ʧʦ ʜʘʥʽʡ ʪʝʤʽ, ʚʠʟʥʘʯʠʚ ʦʩʥʦʚʥʫ ʤʝʪʫ ʪʘ ʟʘʜʘʯʽ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʟʽʙʨʘʚ ʢʣʽʥʽʯʥʠʡ ʤʘʪʝʨʽʘʣ ʽ ʧʨʦʚʽʚ ʡʦʛʦ ʘʥʘʣʽʟ ʪʘ ʩʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʜʘʥʠʭ. 

ʆʧʘʥʫʚʘʚ ʩʫʯʘʩʥ ̔ʩʪʘʪʠʩʪʠʯʥ ̔ʤʝʪʦʜʠ ʚʘʨʽʘʮʽʡʥʦʾ ʩʪʘʪʠʩʪʠʢʠ ï ʜʣʷ 

ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʟ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʨʫʧ ʙʫʣʠ ʟʘʩʪʦʩʦʚʘʥʽ ʷʢ 

ʧʘʨʘʤʝʪʨʠʯʥʽ, ʪʘʢ ʽ ʥʝʧʘʨʘʤʝʪʨʠʯʥʽ ʤʝʪʦʜʠ ʚʘʨʽʘʮʽʡʥʦʾ ʩʪʘʪʠʩʪʠʢʠ. 

ʅʦʨʤʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʦʮʽʥʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʩʪʫ ʐʘʧʽʨʦ-ɺʽʣʢʘ. ʋ ʨʘʟʽ 

ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʚʘʨʽʘʮʽʡʥʠʭ ʨʷʜʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ t-

ʪʝʩʪ ʉʪʴʶʜʝʥʪʘ ʘʙʦ U-test ʄʘʥʥʘ-ʋʪ̔ʥ ̔ʧʨʠ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʘʥʠʭ 

ʥʦʨʤʘʣʴʥʦʤʫ ʨʦʟʧʦʜʽʣʫ. ʊʦʯʥʠʡ ʢʨʠʪʝʨʽʡ ʌʽʰʝʨʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʜʣʷ 

ʧʦʨʽʚʥʷʥʥʷ ʢʘʪʝʛʦʨʽʡʥʠʭ ʟʤʽʥʥʠʭ. ʊʘʢʦʞ ʜʠʩʝʨʪʘʥʪ ʦʧʘʥʫʚʘʚ ʤʝʪʦʜ 

ʣʦʛʽʩʪʠʯʥʦʾ ʨʝʛʨʝʩʽʾ ʜʣʷ ʚʠʚʯʝʥʥʷ ʧʨʝʜʠʢʪʦʨʽʚ ʨʦʟʚʠʪʢʫ ʩʪʠʤʫʣʷʮʽʡʥʦ-

ʽʥʜʫʢʦʚʘʥʦʾ ʢʘʨʜʽʦʤʽʦʧʘʪʽʾ. 

ɼʠʩʝʨʪʘʥʪ ʙʨʘʚ ʙʝʟʧʦʩʝʨʝʜʥʶ ʫʯʘʩʪʴ ʚ ʦʧʝʨʘʪʠʚʥʦʤʫ ʣʽʢʫʚʘʥʥʽ ʪʘ ʚʝʜʝʥʥʽ 

ʧʘʮʽʻʥʪʽʚ ʚ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜʽ. ɸʚʪʦʨʦʤ ʥʘʧʠʩʘʥʽ ʚʩʽ ʨʦʟʜʽʣʠ ʨʦʙʦʪʠ, 

ʚʠʟʥʘʯʝʥʦ ʭʘʨʘʢʪʝʨ, ʦʙʩʷʛ ʽ ʨʦʟʧʦʜʽʣ ʽʣʶʩʪʨʘʪʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʆʩʦʙʠʩʪʘ 

ʫʯʘʩʪʴ ʜʠʩʝʨʪʘʥʪʘ ʚ ʧʫʙʣʽʢʘʮʽʷʭ ʚʢʘʟʘʥʘ ʫ ʧʝʨʝʣʽʢʫ ʨʦʙʽʪ ʟʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʾ. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʜʠʩʝʨʪʘʮʽʾ ʙʫʣʠ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʜʦʧʦʚʽʜʷʭ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷʭ ʥʘ ʪʘʢʠʭ ʥʘʫʢʦʚʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ:  

ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʜʠʩʝʨʪʘʮʽʾ ʙʫʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʜʦʧʦʚʽʜʷʭ ʪʘ 

ʦʙʛʦʚʦʨʝʥʥʷʭ ʥʘ ʪʘʢʠʭ ʥʘʫʢʦʚʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ:  

ɯɯ ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽ ̫ʟ ʤʽʞʥʘʨʦʜʥʦʶ 

ʫʯʘʩʪʶ çɸʢʪʫʘʣʴʥʽ ʟʘʚʜʘʥʥʷ ʤʝʜʠʯʥʦʾ, ʙʽʦʣʦʛʽʯʥʦʾ ʬʽʟʠʢʠ ʪʘ ʽʥʬʦʨʤʘʪʠʢʠè, ʤ. 

ɺʽʥʥʠʮʷ, 7 ʢʚʽʪʥʷ 2023 ʨʦʢʫ; VI ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʟ 

ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çɺʽʜ ʜʽʘʛʥʦʩʪʠʢʠ ʜʦ ʢʣʽʥʽʯʥʠʭ ʩʪʨʘʪʝʛʽʡè (ʃʴʚʽʚ, 22 



ол 
 

ʞʦʚʪʥʷ 2022 ʨ. ʦʥʣʘʡʥ); ʍXVII ʪʘ ʍXVIII ɺʩʝʫʢʨʘʾʥʩʴʢ ̔ʟôʾ ʟʜʠ ʢʘʨʜʽʦʭʽʨʫʨʛʽʚ 

(ʏʝʨʥʽʛʽʚ, 3 ʯʝʨʚʥʷ 2022 ʨ.,  ʂʠʾʚ, 20 ʞʦʚʪʥʷ 2023 ʨ.); ʍɯɯ ʪʘ ʍɯɯɯ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ɸʩʦʮʽʘʮʽʾ ʘʨʠʪʤʦʣʦʛʽʚ ʋʢʨʘʾʥʠ (ʂʠʾʚ, 19 ʪʨʘʚʥʷ 2022 

ʨ., 2023 ʨ.); ʅʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ ʟ ʤʽʞʥʘʨʦʜʥʦʶ 

ʫʯʘʩʪʶ çʉʫʯʘʩʥʽ ʪʝʥʜʝʥʮʽʾ ʪʘ ʥʦʚʽʪʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʤʝʜʠʮʠʥʽ: ʧʦʛʣʷʜ ʤʦʣʦʜʦʛʦ 

ʚʯʝʥʦʛʦè (ʂʠʾʚ, 24 ʣʠʩʪʦʧʘʜʘ 2023 ʨ.).  

ʄʘʪʝʨʽʘʣʠ ʜʠʩʝʨʪʘʮʽʾ ʘʧʨʦʙʦʚʘʥʽ ʥʘ ʩʧʽʣʴʥʦʤʫ ʟʘʩʽʜʘʥʥʽ ɺʯʝʥʦʾ ʨʘʜʠ, 

ʚʽʜʜʽʣʝʥʴ ʽ ʣʘʙʦʨʘʪʦʨʥʦ-ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ ɼʋ çʅʘʮʽʦʥʘʣʴʥʠʡ 

ɯʥʩʪʠʪʫʪ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʭʽʨʫʨʛʽʾ ʽʤ. ʄ. ʄ. ɸʤʦʩʦʚʘ ʅɸʄʅ ʋʢʨʘʾʥʠè ʪʘ 

ʢʘʬʝʜʨʠ ʭʽʨʫʨʛʽʾ ʩʝʨʮʷ ʪʘ ʤʘʛʽʩʪʨʘʣʴʥʠʭ ʩʫʜʠʥ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ ʋʢʨʘʾʥʠ ʽʤʝʥʽ ʇ. ʃ. ʐʫʧʠʢʘ. 

       ʇʫʙʣʽʢʘʮʽʾ. ɿʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʘʚʪʦʨʦʤ ʦʧʫʙʣʽʢʦʚʘʥʦ 6 ʨʦʙʽʪ 

ʫ ʚʠʜʘʥʥʷʭ ʟ ʨʝʝʻʩʪʨʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʴ ʋʢʨʘʾʥʠ, ʩʝʨʝʜ ʷʢʠʭ 4 - ʫ 

ʚʠʜʘʥʥʷʭ, ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʚ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟʘʭ (Scopus). ʄʘʪʝʨʽʘʣʠ 

ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ 7-ʤʠ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ. 

ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙô̒ ʤ ʜʠʩʝʨʪʘʮʽʾ. ʈʫʢʦʧʠʩ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ 

ʦʬʦʨʤʣʝʥʦ ʟʛʽʜʥʦ ʟ ʅʘʢʘʟʦʤ ʄʆʅ ʋʢʨʘʾʥʠ ʚʽʜ 12.01.2017ʨ. ˉ 40 çʇʨʦ 

ʟʘʪʚʝʨʜʞʝʥʥʷ ɺʠʤʦʛ ʜʦ ʦʬʦʨʤʣʝʥʥʷ ʜʠʩʝʨʪʘʮʽʾè (ʟʽ ʟʤʽʥʘʤʠ). ʊʝʢʩʪ ʜʠʩʝʨʪʘʮʽʾ 

ʚʠʢʣʘʜʝʥʦ ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʚʦʶ ʥʘ 173 ʩʪʦʨʽʥʢʘʭ ʤʘʰʠʥʦʧʠʩʥʦʛʦ ʪʝʢʩʪʫ, 

ʜʦʢʫʤʝʥʪʦʚʘʥʘ 25 ʪʘʙʣʠʮʷʤʠ, ʽʣʶʩʪʨʦʚʘʥʘ 34 ʨʠʩʫʥʢʘʤʠ. ʈʦʙʦʪʘ ʥʘʧʠʩʘʥʘ ʟʘ 

ʢʣʘʩʠʯʥʠʤ ʩʪʠʣʝʤ. ʉʢʣʘʜʘʻʪʴʩʷ ʟ ̔ʚʩʪʫʧʫ, ʦʛʣʷʜʫ ʣʽʪʝʨʘʪʫʨʠ, 4 ʨʦʟʜʽʣʽʚ 

ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʘʥʘʣʽʟʫ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʚʠʩʥʦʚʢʽʚ 

ʪʘ ʧʨʘʢʪʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ, ʜʚʦʭ ʜʦʜʘʪʢʽʚ. ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

ʤʽʩʪʠʪʴ 150 ʥʘʡʤʝʥʫʚʘʥʴ. 



ом 
 

ʈʆɿɼɯʃ 1 

ɽɺʆʃʖʎɯʗ ʂɸʈɼɯʆʉʊʀʄʋʃʗʎɯɰ ʇʈʀ ɹʈɸɼɯɸʈʀʊʄɯʗʍ (ʆɻʃʗɼ 

ʃɯʊɽʈɸʊʋʈʀ)  

 

1.1 ɽʧʽʜʝʤʽʦʣʦʛʽʷ ʪʘ ʝʪʽʦʧʘʪʦʛʝʥʝʟ ʙʨʘʜʽʘʨʠʪʤʽʡ 

 

ɿʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʚʝʣʠʢʠʭ ʙʘʟ ʜʘʥʠʭ 2,35% ʣʶʜʝʡ ʤʘʶʪʴ 

ʟʘʜʦʢʫʤʝʥʪʦʚʘʥʽ ʧʦʨʫʰʝʥʥʷ ʨʠʪʤʫ ʩʝʨʮʷ ʨʽʟʥʠʭ ʚʠʜʽʚ. ʇʠʪʦʤʘ ʚʘʛʘ ʦʩʪʘʥʥʽʭ 

ʨʽʟʢʦ ʟʨʦʩʪʘʻ ʟ ʚʽʢʦʤ ʜʦ 4,84% (ʚ ʦʩʽʙ ʚʽʢʦʤ ʚʽʜ 65 ʜʦ 73 ʨʦʢʽʚ) [23]. ʉʚʽʪʦʚʘ 

ʧʦʰʠʨʝʥʽʩʪʴ ʬʽʙʨʠʣʷʮʽʾ ʧʝʨʝʜʩʝʨʜʴ ʩʪʘʥʦʚʠʪʴ 37 ʤʣʥ ʚʠʧʘʜʢʽʚ (0,51% 

ʥʘʩʝʣʝʥʥʷ ʩʚʽʪʫ) [24] ʽ ʧʦʚô̫ ʟʘʥʘ ʟ ʧʽʜʚʠʱʝʥʠʤ ʨʠʟʠʢʦʤ ʽʥʩʫʣʴʪʫ ʪʘ ʩʤʝʨʪʥʦʩʪʽ 

[25]. ʉʫʧʨʘʚʝʥʪʨʠʢʫʣʷʨʥʫ ʪʘʭʽʢʘʨʜʽʶ ʤʘ ̒ʧʨʠʙʣʠʟʥʦ 0,2 % ʩʚʽʪʦʚʦʛʦ 

ʥʘʩʝʣʝʥʥʷ. ɹʣʠʟʴʢʦ 25 % ʫʩʽʭ ʚʠʧʘʜʢʽʚ ʚʽʜʚʽʜʫʚʘʥʥʷ ʚʽʜʜʽʣʝʥʥʷ ʥʝʚʽʜʢʣʘʜʥʠʭ 

ʩʪʘʥʽʚ ʟ ʧʨʠʚʦʜʫ ʩʫʧʨʘʚʝʥʪʨʠʢʫʣʷʨʥʦʾ ʪʘʭʽʢʘʨʜʽʾ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʛʦʩʧʽʪʘʣʽʟʘʮʽʾ 

[26]. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʰʣʫʥʦʯʢʦʚʽ ʘʨʠʪʤʽʾ ʩʧʨʠʯʠʥʷʶʪʴ ʚʽʜ 75% ʜʦ 80% 

ʚʠʧʘʜʢʽʚ ʨʘʧʪʦʚʦ ʾʩʝʨʮʝʚʦ ʾʩʤʝʨʪ,̔ ʷʢʘ ʟʘʙʠʨʘʻ ʚʽʜ 184 ʜʦ 450 ʪʠʩ. ʞʠʪʪʽʚ ʥʘ ʨʽʢ 

ʪʽʣʴʢʠ ʫ ʉʧʦʣʫʯʝʥʠʭ ʐʪʘʪʘʭ ɸʤʝʨʠʢʠ [27].  

ɹʨʘʜʽʘʨʠʪʤʽʾ ʪʘ ʽʥʰʽ ʬʦʨʤʠ ʧʦʨʫʰʝʥʥʷ ʧʨʦʚʽʜʥʦʩʪʽ ʤʦʞʫʪʴ ʩʧʨʠʯʠʥʷʪʠ 

ʩʝʨʡʦʟʥʽ ʩʠʥʢʦʧʝ, ʧʽʜʚʠʱʝʥʫ ʚʪʦʤʣʶʚʘʥʽʩʪʴ ʯʝʨʝʟ ʭʨʦʥʦʪʨʦʧʥʫ ʥʝʜʦʩʪʘʪʥʽʩʪʴ 

ʘʙʦ ʨʘʧʪʦʚʫ ʩʤʝʨʪʴ ʚʽʜ ʘʩʠʩʪʦʣʽʾ ʯʠ ʰʣʫʥʦʯʢʦʚʦʾ ʪʘʭʽʢʘʨʜʽʾ [28]. Post hoc ʘʥʘʣʽʟ 

ʨʘʥʜʦʤʽʟʦʚʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ Implantable Loop Recorder Detection of Atrial 

Fibrillation to Prevent Stroke (LOOP), ʚ ʷʢʦʤʫ ʜʦʩʣʽʜʞʫʚʘʣʘʩʴ ʯʘʩʪʦʪʘ 

ʚʠʥʠʢʥʝʥʥʷ ʬʽʙʨʠʣʷʮʽʾ ʧʝʨʝʜʩʝʨʜʴ ʫ ʧʘʮʽʻʥʪʽʚ ʩʪʘʨʰʠʭ 70 ʨʦʢʽʚ ʙʝʟ ʨʘʥʽʰʝ 

ʟʘʜʦʢʫʤʝʥʪʦʚʘʥʠʭ ʝʧʽʟʦʜʽʚ, ʧʦʢʘʟʘʚ ʚʝʣʠʢʠʡ ʚʽʜʩʦʪʦʢ ʩʘʤʝ ʙʨʘʜʽʘʨʠʪʤʽʡ (20 %) 

ʫ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʛʨʫʧʽ ʧʘʮʽʻʥʪʽʚ ʟ ʽʤʧʣʘʥʪʦʚʘʥʠʤʠ ʧʝʪʣʴʦʚʠʤʠ ʨʝʻʩʪʨʘʪʦʨʘʤʠ 

[29]. ʅʘʡʧʦʰʠʨʝʥʽʦhʶ ʙʨʘʜʽʘʨʠʪʤʽʻʶ ʙʫʣʘ ʚʠʟʥʘʯʝʥʘ ɼʉɺ, ʟʘ ʷʢʦʶ ʡʰʣʘ 

ʘʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʘ ʙʣʦʢʘʜʘ ʚʠʩʦʢʦʛʦ ʩʪʫʧʝʥ.̫ ɯʤʧʣʘʥʪʘʮʽ ʾʢʘʨʜʽʦʩʪʠʤʫʣʷʪʦʨʘ 

ʧʦʪʨʝʙʫʚʘʣʠ 4,5 % ʧʘʮʽ̒ ʥʪʽʚ ʚ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʛʨʫʧʽ. ʉʠʥʢʦʧʝ ʚʠʥʠʢʣʦ ʫ 2,2 % 

ʚʠʧʘʜʢʽʚ, ʘ ʨʘʧʪʦʚʘ ʩʝʨʮʝʚʘ ʩʤʝʨʪ ɹʫ 1,2 %. ɹʨʘʜʽʘʨʠʪʤʽʾ ʙʫʣʠ ʧʦʚô̫ ʟʘʥʽ ʟ 



он 
 

ʧʦʜʘʣʴʰʠʤ ʚʠʥʠʢʥʝʥʥʷʤ ʩʠʥʢʦʧʝ, ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʶ ʩʤʝʨʪʶ ʪʘ ʩʤʝʨʪʶ ʟ ʫʩʽʭ 

ʧʨʠʯʠʥ.  

ʆʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʨʦʟʚʠʪʢʫ ʙʨʘʜʽʘʨʠʪʤʽʡ ʻ ʩʪʘʨʽʥʥʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʬʽʙʨʦʟʫ ʪʘ ʜʝʛʝʥʝʨʘʮʽʾ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʢʣʽʪʠʥ ʚʥʫʪʨʽʰʥʴʦʩʝʨʮʝʚʠʭ 

ʚʦʜʽʾʚ ʨʠʪʤʫ. ʌʘʢʪʦʨʘʤʠ ʨʠʟʠʢʫ ʻ ʘʨʪʝʨʽʘʣʴʥʘ ʛʽʧʝʨʪʝʥʟʽ,̫ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ ʪʘ 

ʭʨʦʥʽʯʥʘ ̔ ʰʝʤʽʯʥʘ ʭʚʦʨʦʙʘ ʩʝʨʮʷ [30]. ɻʦʩʪʨʘ ʘʙʦ ʭʨʦʥʽʯʥʘ ʽʰʝʤʽʷ ʚ ʦʙʣʘʩʪʽ 

ʧʨʘʚʦʾ ʢʦʨʦʥʘʨʥʦʾ ʘʨʪʝʨʽʾ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʩʠʥʫʩʦʚʦʾ ʙʨʘʜʠʢʘʨʜʽʾ. 

ʇʨʦʢʩʠʤʘʣʴʥʘ ʦʢʣʶʟʽʷ ʣʽʚʦʾ ʢʦʨʦʥʘʨʥʦʾ ʘʨʪʝʨʽʾ ʘʙʦ ʜʦʤʽʥʫʶʯʦʾ ʧʨʘʚʦʾ 

ʦʛʠʥʘʶʯʦʾ ʘʨʪʝʨʽʾ ʟ ʙʽʣʴʰʦʶ ʡʤʦʚʽʨʥʽʩʪʶ ʧʨʠʟʚʝʜʝ ʜʦ ʧʨʦʙʣʝʤ ʽʥʬʨʘʥʦʜʘʣʴʥʦʾ 

ʧʨʦʚʽʜʥʦʩʪʽ, ʪʘʢʠʭ ʷʢ Aɺ ʙʣʦʢʘʜʘ ɯɯ ʩʪʫʧʝʥʷ ʘʙʦ ʙʣʦʢʘʜʘ ʧʫʯʢʘ ɻʽʩʘ, ʘ ʪʘʢʦʞ ʜʦ 

ʪʠʤʯʘʩʦʚʦ ʾAɺ ʙʣʦʢʘʜʠ ɯɯɯ ʩʪʫʧʝʥʷ. ʈʽʜʢʽʩʥʦʶ ʧʨʠʯʠʥʦʶ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʩʠʥʫʩʦʚʦʛʦ ʚʫʟʣʘ ʻ ʜʠʩʬʫʥʢʮʽʷ ʽʦʥʥʠʭ ʢʘʥʘʣʽʚ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ ʪʘ ʽʥʰʠʭ ʢʣʽʪʠʥ. 

ʆʧʠʩʘʥʦ ʤʫʪʘʮʽʾ ʚ ʛʝʥʘʭ SCN5A, HCN4 ʽ MYH6 (ʪʘʙʣ. 1) [31].  

 

ʊʘʙʣʠʮʷ 1 ï ɺʥʫʪʨʽʰʥʽ ʯʠʥʥʠʢʠ ʙʨʘʜʽʘʨʠʪʤʽʡ 

ɺʥʫʪʨʽʰʥʽ ʯʠʥʥʠʢʠ 

ɼʠʩʬʫʥʢʮʽʷ 

ʩʠʥʫʩʦʚʦʛʦ 

ʚʫʟʣʘ (ɼʉɺ) 

ɸʪʨʽʦ-

ʚʝʥʪʨʠʢʫʣʷʨʥʘ 

ʜʠʩʬʫʥʢʮʽʷ 

ɼʠcʬʫʥʢʮʽʷ ʽʦʥʥʠʭ ʢʘʥʘʣʽʚ +  

ɯʰʝʤʽʯʥʠʡ ʬʽʙʨʦʟ + + 

ʉʝʨʮʝʚʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ + + 

ɯʥʬʽʣʴʪʨʘʪʠʚʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ (ʘʤʽʣʦʾʜʦʟ, 

ʩʘʨʢʦʾʜʦʟ, ʛʝʤʦʭʨʦʤʘʪʦʟ) 
+ + 

ɺʨʦʜʞʝʥʽ  + 

ɺʽʢʦʚʠʡ ʬʽʙʨʦʟ ʪʢʘʥʠʥʠ ʩʠʥʫʩʦʚʦʛʦ ʪʘ 

ʘʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʦʛʦ ʚʫʟʣʽʚ 
+ + 

ɿʘʧʘʣʴʥʽ ʩʪʘʥʠ (ʭʚʦʨʦʙʘ ʃʘʡʤʘ, ʤʽʦʢʘʨʜʠʪ, 

ʙʘʢʪʝʨʽʘʣʴʥʠʡ ʝʥʜʦʢʘʨʜʠʪ ʪʦʱʦ) 
 + 

ɸʫʪʦʥʦʤʥʘ ʜʠcʬʫʥʢʮʽʷ + + 

ʇʦʩʪʨʘʜʽʘʮʽʡʥʠʡ ʬʽʙʨʦʟ  + 

ɼʠʩʬʫʥʢʮʽʷ ʩʠʥʫʩʦʚʦʛʦ ʚʫʟʣʘ (ɼʉɺ), ʷʢʫ ʽʩʪʦʨʠʯʥʦ ʥʘʟʠʚʘʶʪʴ 

ʩʠʥʜʨʦʤʦʤ ʩʣʘʙʢʦʩʪʽ ʩʠʥʫʩʦʚʦʛʦ ʚʫʟʣʘ (ʉʉʉɺ), ʥʘʡʯʘʩʪʽʰʝ ʧʦʚô̫ ʟʘʥʘ ʟ 

ʚʽʢʦʚʠʤ ʧʨʦʛʨʝʩʫʶʯʠʤ ʜʝʛʝʥʝʨʘʪʠʚʥʠʤ ʬʽʙʨʦʟʦʤ ʪʢʘʥʠʥʠ ʩʠʥʫʩʦʚʦʛʦ ʚʫʟʣʘ ʪʘ 



оо 
 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʤʽʦʢʘʨʜʘ ʧʝʨʝʜʩʝʨʜʴ [32]. ʊʘʢʽ ʟʤʽʥʠ ʨʝʟʫʣʴʪʫʶʪʴ ʚ ʘʥʦʤʘʣʽʾ 

ʫʪʚʦʨʝʥʥʷ ʡ ʧʦʰʠʨʝʥʥʷ ʽʤʧʫʣʴʩʽʚ ʚʽʜ ʩʠʥʫʩʦʚʦʛʦ ʚʫʟʣʘ ʪʘ ʧʝʨʝʜʩʝʨʜʴ, ʱʦ ʤʦʞʝ 

ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʽʚ ʙʨʘʜʠʢʘʨʜʽʾ ʘʙʦ çʧʘʫʟʦ-ʟʘʣʝʞʥʠʭè 

ʩʠʥʜʨʦʤʽʚ. ʊʝ ʩʘʤʝ ʩʝʨʝʜʦʚʠʱʝ ʬʽʙʨʦʟʫ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʨʦʟʚʠʪʦʢ ʧʝʨʝʜʩʝʨʜʥʠʭ 

ʘʨʠʪʤʽʡ, ʷʢʽ ʤʦʞʫʪʴ ʩʧʽʚʽʩʥʫʚʘʪʠ ʽʟ ʟʘʭʚʦʨʶʚʘʥʥʷʤ ʩʠʥʫʩʦʚʦʛʦ ʚʫʟʣʘ ʫ 

ʢʦʤʙʽʥʘʮʽ,ʾ ʷʢʫ ʯʘʩʪʦ ʥʘʟʠʚʘʶʪʴ çʩʠʥʜʨʦʤʦʤ ʪʘʭʽ-ʙʨʘʜʽè. ɺʽʜʦʤʦ, ʱʦ 

ʘʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʘ ʙʣʦʢʘʜʘ ʚʠʥʠʢʘʻ ʫ ʯʘʩʪʠʥʠ ʧʘʮʽʻʥʪʽʚ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ 

ʧʦʩʪʽʡʥʦ ʾʧʝʨʝʜʩʝʨʜʥʦʾ ʩʪʠʤʫʣʷʮʽ ʾʟ ʧʨʠʚʦʜʫ ɼʉɺ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʫ 

ʜʝʷʢʠʭ ʧʘʮʽʻʥʪʽʚ ʧʦʜʽʙʥʠʡ ʬʽʙʨʦʟʥʠʡ ʧʨʦʮʝʩ, ʡʤʦʚʽʨʥʦ, ʚʢʣʶʯʘʻ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʫ ʘʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʫ ʧʨʦʚʽʜʥʫ ʩʠʩʪʝʤʫ [33]. ɼʘʥʽ, ʦʪʨʠʤʘʥʽ ʧʽʜ 

ʯʘʩ ʜʦʩʣʽʜʞʝʥʴ ʧʘʮʽʻʥʪʽʚ ʟ ʽʤʧʣʘʥʪʦʚʘʥʠʤʠ ʧʦʩʪʽʡʥʠʤʠ ʢʘʨʜʽʦʩʪʠʤʫʣʷʪʦʨʘʤʠ 

ʪʘ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʚʝʣʠʢʠʭ ʢʦʛʦʨʪʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ARIC (Atherosclerosis Risk in 

Communities) ʽ CHS (Cardiovascular Health Study), ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ɼʉɺ 

ʥʘʡʯʘʩʪʽʰʝ ʪʨʘʧʣʷʻʪʴʩʷ ʚ ʦʩ̔ʙ ʫ ʚʽʮʽ 70-80 ʨʦʢʽʚ [34]. ɼʉɺ ʚʽʜʦʙʨʘʞʘʻ ʯʘʩʪʦʪʫ 

ʽʤʧʣʘʥʪʘʮʽʾ ʐɺʈʉ ʧʨʠ ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʘʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʦʛʦ ʟô̒ ʜʥʘʥʥʷ, 

ʦʩʢʽʣʴʢʠ ʦʙʠʜʚʘ ʟʘʭʚʦʨʶʚʘʥʥʷ ʟʘʣʝʞʥʽ ʚʽʜ ʚʽʢʫ ʧʘʮʽʻʥʪʽʚ [35, 36].  

ɿʘʭʚʦʨʶʚʘʥʥʷ ʩʠʥʦʘʪʨʽʘʣʴʥʦʛʦ ʪʘ ʘʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʦʛʦ ʚʫʟʣʽʚ ʘʙʦ 

ʪʢʘʥʠʥʠ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʚʠʟʥʘʯʘʶʪʴʩ̫ ʩʭʦʞʠʤʠ ʢʣʽʥʽʯʥʠʤʠ ʧʨʦʷʚʘʤʠ 

ʧʨʠ ʟʦʚʥʽʰʥʽʭ ʘʙʦ ʚʪʦʨʠʥʥʠʭ ʧʨʦʮʝʩʘʭ, ɦʦ ʤʦʞʫʪʴ ʧʦʰʢʦʜʠʪʠ ʮʽ ʩʪʨʫʢʪʫʨʠ. 

ʏʠʩʣʝʥʥʽ ʧʘʪʦʬʽʟʽʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ, ʪʘʢʽ ʷʢ ʽʰʝʤʽʷ ʘʙʦ ʽʥʬʘʨʢʪ ʤʽʦʢʘʨʜʘ, 

ʽʥʬʽʣʴʪʨʘʪʠʚʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʢʦʣʘʛʝʥʦʚ ̔ʟʘʭʚʦʨʶʚʘʥʥʷ ʩʫʜʠʥ, ʭʽʨʫʨʛʽʯʥʘ 

ʪʨʘʚʤʘ, ʝʥʜʦʢʨʠʥʥʽ ʘʥʦʤʘʣʽʾ, ʚʝʛʝʪʘʪʠʚʥʽ ʚʧʣʠʚʠ, ʥʝʨʚʦʚʦ-ʤô̫ ʟʦʚʽ ʨʦʟʣʘʜʠ, 

ʥʝʟʘʣʝʞʥʦ ʘʙʦ ʚ ʾʭ ʢʦʤʙʽʥʘʮʽʷʭ ʤʦʞʫʪʴ ʪʘʢʦʞ ʩʢʦʤʧʨʦʤʝʪʫʚʘʪʠ ʫʪʚʦʨʝʥʥʷ ʘʙʦ 

ʧʨʦʚʝʜʝʥʥʷ ʝʣʝʢʪʨʠʯʥʠʭ ʽʤʧʫʣʴʩʽʚ (ʪʘʙʣ. 2). ʂʣʽʥʽʯʥʽ ʧʨʦʷʚʠ ʧʨʠ ʮʠʭ 

ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʘʭ ʤʦʞʫʪʴ ʙʫʪʠ ʽʜʝʥʪʠʯʥʠʤʠ [37]. 



оп 
 

ʊʘʙʣʠʮʷ 2 ï ɿʦʚʥʽʰʥʽ ʯʠʥʥʠʢʠ ʙʨʘʜʽʘʨʠʪʤʽʡ 

ɿʦʚʥʽʰʥʽ ʯʠʥʥʠʢʠ 

ɼʠʩʬʫʥʢʮʽʷ 

ʩʠʥʫʩʦʚʦʛʦ 

ʚʫʟʣʘ (ɼʉɺ) 

ɸʪʨʽʦ-

ʚʝʥʪʨʠʢʫʣʷʨʥʘ 

ʜʠʩʬʫʥʢʮʽʷ 

ʇʨʝʧʘʨʘʪʠ + + 

ʆʙʩʪʨʫʢʪʠʚʥʝ ʘʧʥʦʝ ʩʥʫ + + 

ɯʥʪʦʢʩʠʢʘʮʽʾ + + 

ɻʽʧʦʪʠʨʝʦʾʜʠʟʤ + + 

ɽʣʝʢʪʨʦʣʽʪʥʽ ʧʦʨʫʰʝʥʥʷ (ʛʽʧʝʨʢʘʣʽʻʤʽʷ, 

ʛʽʧʦʢʘʣʴʮʽʻʤʽʷ) 
+ + 

ʅʝʡʨʦʦʧʦʩʝʨʝʜʢʦʚʘʥʽ ʩʪʘʥʠ + + 

ʂʘʨʜʽʦʭʽʨʫʨʛʽʯʥʽ ʚʪʨʫʯʘʥʥʷ (ʢʣʘʧʘʥʥʘ 

ʭʽʨʫʨʛʽʷ, ʢʦʨʝʢʮʽʷ ʜʝʬʝʢʪʽʚ ʧʝʨʝʛʦʨʦʜʦʢ, 

ʪʨʘʥʩʧʣʘʥʪʘʮʽʷ ʩʝʨʮʷ) 

+ + 

ɯʥʪʝʨʚʝʥʮʽʾ (TAVI, ʢʘʪʝʪʝʨʥʽ ʨʘʜʽʦʯʘʩʪʦʪʥʽ 

ʘʙʣʷʮʽʾ, ʩʧʠʨʪʦʚʘ ʩʝʧʪʘʣʴʥʘ ʘʙʣʷʮʽʷ) 
 + 

ɯʥʪʨʘʢʨʘʥʽʘʣʴʥʘ ʛʽʧʝʨʪʝʥʟʽʷ + + 

ɺʘʞʣʠʚʦ ʚʽʜʨʽʟʥʪ̫ʠ ʟʚʦʨʦʪʥʽ ʚʽʜ ʥʝʟʚʦʨʦʪʥʠʭ ʧʨʠʯʠʥ ʨʦʟʚʠʪʢʫ ʨʽʟʥʠʭ 

ʙʨʘʜʽʘʨʠʪʤʽʡ. ʇʦʪʝʥʮʽʡʥʠʤʠ ʟʚʦʨʦʪʥʠʤʠ ʧʨʠʯʠʥʘʤʠ ʛʝʥʝʟʫ ʙʨʘʜʠʢʘʨʜʽ ʾ̒ 

ʧʦʙʽʯʥʽ ʝʬʝʢʪʠ ʣʽʢʽʚ, ʽʥʬʘʨʢʪ ʤʽʦʢʘʨʜʘ (ɯʄ), ʪʦʢʩʠʯʥʠʡ ʚʧʣʠʚ, ʽʥʬʝʢʮʽʾ, 

ʭʽʨʫʨʛʽʷ ʪʘ ʝʣʝʢʪʨʦʣʽʪʥʽ ʨʦʟʣʘʜʠ. ʋ ʜʦʩʣʽʜʞʝʥʥʽ, ʚ ʷʢʦʤʫ ʙʨʘʣʦ ʫʯʘʩʪʴ 277 

ʧʘʮʽʻʥʪʽʚ, ʱʦ ʙʫʣʠ ʥʘʧʨʘʚʣʝʥʽ ʚ ʧʨʠʡʤʘʣʴʥʝ ʚʽʜʜʽʣʝʥʥʷ ʟ ʙʨʘʜʠʢʘʨʜʽʷʤʠ, 

ʦʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʾʭ ʧʦʷʚʠ ʙʫʣʠ ʝʣʝʢʪʨʦʣʽʪʥʽ ʨʦʟʣʘʜʠ ʫ 4 %, ʽʥʪʦʢʩʠʢʘʮʽʷ ï 

ʫ 6 %, ʛʦʩʪʨʠʡ ɯʄ ï ʫ 14 %, ʧʦʙʽʯʥʘ ʜʽʷ ʣʽʢʽʚ ï ʫ 21% [38]. 

ʂʣʽʥʽʯʥʽ ʧʨʦʷʚʠ ʧʨʠ ʙʨʘʜʽʘʨʠʪʤʽʷʭ ʤʦʞʫʪʴ ʚʘʨʽʶʚʘʪʠʩʷ ʚ ʰʠʨʦʢʠʭ 

ʤʝʞʘʭ: ʚʽʜ ʧʨʠʭʦʚʘʥʠʭ ʩʠʤʧʪʦʤʽʚ ʜʦ ʚʠʨʘʞʝʥʠʭ ʝʧʽʟʦʜʽʚ ʩʠʥʢʦʧʝ. ɻʨʫʧʫ 

ʙʨʘʜ̔ʘʨʠʪʤʽʡ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʜʚ ̔ʟʘʛʘʣʴʥʽ ʢʘʪʝʛʦʨʽʾ: ɼʉɺ (ʪʘʙʣ. 3) ̔  

ʘʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʘ ʙʣʦʢʘʜʘ. ʇʦʚô̫ ʟʘʥʠʡ ʟ ʮʠʤ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʢʣʽʥʽʯʥʠʭ 

ʤʘʥʽʬʝʩʪʘʮʽʡ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʨʽʟʥʠʤʠ ʝʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʯʥʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʯʘʩʪʦʪʦʶ ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ ʰʣʫʥʦʯʢʽʚ, ʤʠʥʫʯʽʩʪʶ ʮʠʭ 

ʘʥʦʤʘʣʽʡ, ʟʘʛʘʣʴʥʠʤ ʩʪʘʥʦʤ ʧʘʮʽʻʥʪʘ, ʘ ʪʘʢʦʞ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʶ ʪʝʨʘʧʽʻʶ, ʱʦ 

ʦʪʨʠʤʫʻ ʧʘʮʽʻʥʪ. 



ор 
 

ʊʘʙʣʠʮʷ 3 ï ɺʠʟʥʘʯʝʥʥʷ ʚʘʨʽʘʥʪʽʚ ʜʠʩʬʫʥʢʮʽʾ ʩʠʥʫʩʦʚʦʛʦ ʚʫʟʣʘ 

ʊʝʨʤʽʥ ɺʠʟʥʘʯʝʥʥʷ 

ɼʠʩʬʫʥʢʮʽʷ 

ʩʠʥʫʩʦʚʦʛʦ 

ʚʫʟʣʘ (ʟ 

ʩʫʧʫʪʥʽʤʠ 

ʩʠʤʧʪʦʤʘʤʠ) 

ʉʠʥʫʩʦʚʘ ʙʨʘʜʠʢʘʨʜʽʷ: ʩʠʥʫʩʦʚʘ ʯʘʩʪʦʪʘ < 50 ʫʜ/ʭʚ 

ɽʢʪʦʧʽʯʥʘ ʙʨʘʜʠʢʘʨʜʽʷ ʧʝʨʝʜʩʝʨʜʴ: ʜʝʧʦʣʷʨʠʟʘʮʽʷ 

ʧʝʨʝʜʩʝʨʜʴ, ʱʦ ʩʧʨʠʯʠʥʝʥʘ ʧʝʨʝʜʩʝʨʜʥʠʤ ʟʘʤʽʩʥʠʤ ʚʦʜʽʻʤ 

ʨʠʪʤʫ ʟ ʯʘʩʪʦʪʦʶ < 50 ʫʜ/ʭʚ  

ʉʠʥʫʩʦʚʘ ʧʘʫʟʘ: ʩʠʥʫʩʦʚʠʡ ʚʫʟʦʣ ʜʝʧʦʣʷʨʠʟʫʻʪʴʩʷ ʙʽʣʴʰʝ 

ʥʽʞ 3 ʩʝʢʫʥʜʠ 

Sinus-arrest: ʥʝʤʘʻ ʦʟʥʘʢ ʜʝʧʦʣʷʨʠʟʘʮʽʾ ʩʠʥʫʩʦʚʦʛʦ ʚʫʟʣʘ 

ʉʠʥʜʨʦʤ ʪʘʭʽʢʘʨʜʽʾ-ʙʨʘʜʠʢʘʨʜʽʾ (çʪʘʭʽ-ʙʨʘʜʽè): ʩʠʥʫʩʦʚʘ 

ʙʨʘʜʠʢʘʨʜʽʷ, ʝʢʪʦʧʽʯʥʘ ʧʝʨʝʜʩʝʨʜʥʘ ʙʨʘʜʠʢʘʨʜʽʷ ʘʙʦ 

ʩʠʥʫʩʦʚʘ ʧʘʫʟʘ, ʱʦ ʯʝʨʛʫʶʪʴʩʷ ʟ ʧʝʨʽʦʜʘʤʠ ʘʥʦʤʘʣʴʥʦʾ 

ʧʝʨʝʜʩʝʨʜʥʦʾ ʪʘʭʽʢʘʨʜʽʾ, ʪʨʽʧʦʪʽʥʥʷ ʧʝʨʝʜʩʝʨʜʴ ʘʙʦ ʌʇ 

ʍʨʦʥʦʪʨʦʧʥʘ ʽʥʢʦʤʧʝʪʝʥʪʥʽʩʪʴ: ʥʝʟʜʘʪʥʽʩʪʴ ʩʝʨʮʷ ʟʙʽʣʴʰʠʪʠ 

ʯʘʩʪʦʪʫ ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʙʽʣʴʰʝʥʥʷ 

ʘʢʪʠʚʥʦʩʪʽ 

ɯʟʦʨʠʪʤʽʯʥʘ ʜʠʩʦʮʽʘʮʽʷ: ʧʝʨʝʜʩʝʨʜʥʘ ʜʝʧʦʣʷʨʠʟʘʮʽʷ (ʟ 

ʩʠʥʫʩʦʚʦʛʦ ʚʫʟʣʘ ʘʙʦ ʝʢʪʦʧʽʯʥʦʛʦ ʧʝʨʝʜʩʝʨʜʥʦʛʦ ʚʦʛʥʠʱʘ), 

ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʚʽʣʴʥʽʰʝ, ʥʽʞ ʰʣʫʥʦʯʢʦʚʘ ʜʝʧʦʣʷʨʠʟʘʮʽʷ 

(ʟ ʘʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʦʛʦ ʚʫʟʣʘ, ʧʫʯʢʘ ɻʽʩʘ ʘʙʦ ʰʣʫʥʦʯʢʦʚʦʛʦ 

ʩʘʡʪʫ) 

ʂʣ̔ʥʽʯʥʽ ʧʨʦʷʚʠ ʧʨʠ ʘʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʽʡ ʙʣʦʢʘʜʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʪʦʛʦ, ʯʠ ʻ 

ʚʦʥʘ ʩʪʽʡʢʦʶ ʘʙʦ ʪʨʘʥʟʠʪʦʨʥʦʶ, ʘ ʪʘʢʦʞ ʚʽʜ ʯʘʩʪʦʪʠ ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ ʘʙʦ 

ʪʨʠʚʘʣʦʩʪʽ ʰʣʫʥʦʯʢʦʚʦʾ ʘʩʠʩʪʦʣʽʾ, ʧʦʚô̫ ʟʘʥʦʾ ʟ ʘʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʦʶ 

ʙʣʦʢʘʜʦʶ (ʪʘʙʣ. 4). ʂʨʽʤ ʪʦʛʦ, ʩʠʤʧʪʦʤʠ ʙʫʜʫʪʴ ʨʽʟʥʠʪʠʩʷ ʟʘʣʝʞʥʦ ʚʽʜ 

ʦʩʥʦʚʥʦʾ ʧʨʠʯʠʥʠ ʟʘʭʚʦʨʶʚʘʥʥʷ. ʇʘʮʽʻʥʪʠ ʟ ʚʘʛʫʩʥʦ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦʶ 

ʘʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʦʶ ʙʣʦʢʘʜʦʶ ʤʦʞʫʪʴ ʙʫʪʠ ʙʝʟʩʠʤʧʪʦʤʥʠʤʠ, ʷʢʱʦ ʝʧʽʟʦʜʠ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʚʥʦʯʽ ʧʽʜ ʯʘʩ ʩʥʫ, ʢʦʣʠ ʧʘʨʘʩʠʤʧʘʪʠʯʥʠʡ ʪʦʥʫʩ ʧʽʜʚʠʱʫʻʪʴʩʷ. 

ɺʘʛʘʣʴʥʫ ɸɺ ʙʣʦʢʘʜʫ ʧʽʜ ʯʘʩ ʩʥʫ ʤʦʞʥʘ ʨʦʟʧʽʟʥʘʪʠ ʟʘ ʥʘʷʚʥʽʩʪʶ ʩʫʧʫʪʥʴʦʛʦ 

ʫʧʦʚʽʣʴʥʝʥʥʷ ʨʦʙʦʪʠ ʩʠʥʫʩʦʚʦʛʦ ʚʫʟʣʘ (ʧʦʜʦʚʞʝʥʥʷ P-P ̔ʥʪʝʨʚʘʣʫ). ʅʘ 

ʧʨʦʪʠʚʘʛʫ ʨʘʧʪʦʚʝ ʧʽʜʚʠʱʝʥʥʷ ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʛʦ ʪʦʥʫʩʫ ʧʨʠ ʚʘʟʦʚʘʛʘʣʴʥʦʤʫ 

ʩʠʥʢʦʧʝ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ ʙʨʘʜʠʢʘʨʜʽʶ (ʟʘʟʚʠʯʘʡ ʫʧʦʚʽʣʴʥʝʥʥʷ ʨʦʙʦʪʠ 

ʩʠʥʫʩʦʚʦʛʦ ʚʫʟʣʘ ʘʙʦ ʟʫʧʠʥʢʫ ʩʠʥʫʩʦʚʦʛʦ ʚʫʟʣʘ, ʘʣʝ ʽʥʦʜʽ ʡ 

ʘʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʫ ʙʣʦʢʘʜʫ) [39]. 



ос 
 

ʊʘʙʣʠʮʷ 4 ï ɺʠʟʥʘʯʝʥʥʷ ʚʘʨʽʘʥʪʽʚ ʘʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʦʾ ʙʣʦʢʘʜʠ 

ʊʝʨʤʽʥ ɺʠʟʥʘʯʝʥʥʷ 

ɸʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʠʡ 

ʙʣʦʢ 

ɸʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʘ ʙʣʦʢʘʜʘ ɯ ʩʪʫʧʝʥʷ: ʟʫʙʮʽ ʈ 

ʧʦʚô̫ ʟʘʥʽ ʟ ʘʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʠʤ ʧʨʦʚʝʜʝʥʥʷʤ 1:1, 

ʽʥʪʝʨʚʘʣ PR > 200 ʤʩ 

ɸʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʘ ʙʣʦʢʘʜʘ ɯɯ ʩʪʫʧʝʥʷ ʪʠʧ 1 ʟʘ 

ʄʦʙʽʪʮʦʤ: ʟʫʙʮʽ ʈ ʟ ʧʦʩʪʽʡʥʦʶ ʯʘʩʪʦʪʦʶ (< 100 

ʫʜ/ʭʚ) ʟ ʧʝʨʽʦʜʠʯʥʠʤ ʦʜʠʥʦʯʥʠʤ ʥʝʧʨʦʚʝʜʝʥʠʤ 

ʟʫʙʮʝʤ ʈ, ʱʦ ʧʦʚô̫ ʟʘʥʠʡ ʟ ʟʫʙʮʷʤʠ ʈ ʜʦ ʪʘ ʧʽʩʣʷ 

ʥʝʧʨʦʚʝʜʝʥʦʛʦ ʈ ʟʫʙʮʷ, ʟ ʥʝʧʦʩʪʽʡʥʠʤʠ ʽʥʪʝʨʚʘʣʘʤʠ 

PR 

ɸʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʘ ʙʣʦʢʘʜʘ ɯɯ ʩʪʫʧʝʥʷ ʪʠʧ 2 ʟʘ 

ʄʦʙʽʪʮʦʤ: ʟʫʙʮʽ ʈ ʟ ʧʦʩʪʽʡʥʦʶ ʯʘʩʪʦʪʦʶ (< 100 

ʫʜ/ʭʚ) ʟ ʧʝʨʽʦʜʠʯʥʠʤ ʦʜʥʠʤ ʥʝʧʨʦʚʝʜʝʥʠʤ ʟʫʙʮʝʤ ʈ, 

ʧʦʚô̫ ʟʘʥʠʤ ʟ ʽʥʰʠʤʠ ʟʫʙʮʷʤʠ ʈ ʜʦ ʪʘ ʧʽʩʣʷ 

ʥʝʧʨʦʚʝʜʝʥʦʛʦ ʟʫʙʮʷ ʈ ʟ ʧʦʩʪʽʡʥʠʤʠ ʽʥʪʝʨʚʘʣʘʤʠ 

PR (ʟʘ ʚʠʥʷʪʢʦʤ ʘʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʦʾ ʙʣʦʢʘʜʠ 2:1) 

ɸʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʘ ʙʣʦʢʘʜʘ 2:1: ʢʦʞʝʥ ʜʨʫʛʠʡ 

ʟʫʙʝʮ ɹʈ (ʟ ʯʘʩʪʦʪʦʶ < 100 ʫʜ/ʭʚ) ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ 

ʰʣʫʥʦʯʢʠ  

ɸʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʘ ʙʣʦʢʘʜʘ ʚʠʩʦʢʦʛʦ ʩʪʫʧʝʥʷ: Ó 2 

ʧʦʩʣʽʜʦʚʥʠʭ ʟʫʙʮʽʚ ʈ ʟ ʧʦʩʪʽʡʥʦʶ ʬʽʟʽʦʣʦʛʽʯʥʦʶ 

ʯʘʩʪʦʪʦʶ, ʷʢʽ ʥʝ ʧʨʦʚʦʜʷʪʴʩʷ ʥʘ ʰʣʫʥʦʯʢʠ ʟ 

ʦʟʥʘʢʘʤʠ ʜʝʷʢʦʾ ʘʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʦʾ ʧʨʦʚʽʜʥʦʩʪʽ 

ɸʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʘ ʙʣʦʢʘʜʘ ɯɯɯ ʩʪʫʧʝʥʷ (ʧʦʚʥʘ 

ʘʪʨ̔ʦʚʝʥʪʨʠʢʫʣʷʨʥʘ ʙʣʦʢʘʜʘ): ʚʽʜʩʫʪʥʽʩʪʴ ʦʟʥʘʢ 

ʘʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʦʾ ʧʨʦʚʽʜʥʦʩʪʽ 

ɸʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʘ ʙʣʦʢʘʜʘ, ʦʧʦʩʝʨʝʜʢʦʚʘʥʘ 

ʚʧʣʠʚʦʤ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʫ: ʙʫʜʴ-̫ ʢʠʡ ʪʠʧ 

ʘʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʦʾ ʙʣʦʢʘʜʠ, ʦʧʦʩʝʨʝʜʢʦʚʘʥʠʡ 

ʧʽʜʚʠʱʝʥʠʤ ʧʘʨʘʩʠʤʧʘʪʠʯʥʠʤ ʪʦʥʫʩʦʤ 

ɯʥʬʨʘʥʦʜʘʣʴʥʠʡ ʙʣʦʢ: ʢʣʽʥʽʯʥʽ ʘʙʦ 

ʝʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʯʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʙʣʦʢ 

ʧʨʦʚʽʜʥʦʩʪʽ ʚʠʥʠʢʘʻ ʜʠʩʪʘʣʴʥʽʰʝ ʚʽʜ 

ʘʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʦʛʦ ʚʫʟʣʘ 

ʅʝʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʯʠ ʩʧʨʠʯʠʥʝʥʘ ʙʨʘʜʠʢʘʨʜʽʷ ɼʉɺ, ʯʠ ɸɺ ʙʣʦʢʘʜʦʶ, 

çʩʠʤʧʪʦʤʘʪʠʯʥʫè ʙʨʘʜʠʢʘʨʜʽ ʁʩʣʽʜ ʨʦʟʮʽʥʶʚʘʪʠ ʷʢ ʪʫ, ʱʦ ʟʘʜʦʢʫʤʝʥʪʦʚʘʥʘ. 

ʂʨʽʤ ʪʦʛʦ, ʚʦʥʘ ʤʘʻ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʽʜʧʦʚʽʜʘʪʠ ʟʘ ʨʦʟʚʠʪʦʢ ʪʘʢʠʭ ʢʣʽʥʽʯʥʠʭ 

ʧʨʦʷʚʽʚ, ʷʢ ʩʠʥʢʦʧʝ ʘʙʦ ʧʨʝʩʠʥʢʦʧʝ, ʪʨʘʥʟʠʪʦʨʥʝ ʟʘʧʘʤʦʨʦʯʝʥʥʷ, ʩʠʤʧʪʦʤʠ 



от 
 

ʩʝʨʮʝʚʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʘʙʦ ʩʪʘʥʠ ʩʧʣʫʪʘʥʦʾ  ʩʚʽʜʦʤʦʩʪʽ ʚʥʘʩʣʽʜʦʢ 

ʮʝʨʝʙʨʘʣʴʥʦʾ ʛʽʧʦʧʝʨʬʫʟʽʾ [40]. 

ɹʝʟʧʦʩʝʨʝʜʥʻ ʚʠʟʥʘʯʝʥʥʷ ʙʨʘʜʠʢʘʨʜʽʾ, ʷʢ ʻʜʠʥʦʛʦ ʜʞʝʨʝʣʘ ʩʠʤʧʪʦʤʽʚ ʻ 

ʩʢʣʘʜʥʠʤ. ʅʘʧʨʠʢʣʘʜ, ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʚʘʟʦʚʘʛʘʣʴʥʠʤ ʩʠʥʢʦʧʝ ʙʨʘʜʠʢʘʨʜʽʷ ʯʘʩʪʦ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʥʘʯʥʠʤ ʚʘʟʦʜʝʧʨʝʩʠʚʥʠʤ ʝʬʝʢʪʦʤ. ʂʨʽʤ ʪʦʛʦ, ʥʝʩʧʝʮʠʬʽʯʥʽ 

ʩʠʤʧʪʦʤʠ, ʪʘʢʽ ʷʢ ʚʪʦʤʘ, ʤʦʞʫʪʴ ʙʫʪʠ ʙʘʛʘʪʦʬʘʢʪʦʨʥʠʤʠ, ʽ ʪʦʤʫ ʾʭ ʚʘʞʢʦ 

ʩʧʽʚʚʽʜʥʝʩʪʠ ʟ ʙʨʘʜʠʢʘʨʜʽʻʶ, ʦʩʦʙʣʠʚʦ ʚ ʫʤʦʚʘʭ ʧʦʤʽʨʥʦʾ ʩʠʥʫʩʦʚʦʾ 

ʙʨʘʜʠʢʘʨʜʽʾ ʚ ʩʧʦʢʦʾ ʘʙʦ ʧʨʠ ʬʽʟʠʯʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ [40]. 

 

1.2 ɿʘʛʘʣʴʥʽ ʘʩʧʝʢʪʠ ʢʦʥʩʝʨʚʘʪʠʚʥʦʛʦ ʪʘ ʭʽʨʫʨʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ 

ʙʨʘʜʽʘʨʠʪʤʽʡ 

 

ʃʽʢʫʚʘʥʥʷ ʙʨʘʜʽʘʨʠʪʤʽʡ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʦʮʽʥʢʠ ʧʦʪʝʥʮʽʡʥʦ ʟʚʦʨʦʪʥʠʭ 

ʧʨʠʯʠʥ, ʪʘʢʠʭ ̫ ʢ ʩʧʝʮʠʬʽʯʥʝ ʤʝʜʠʢʘʤʝʥʪʦʟʥʝ ʣʽʢʫʚʘʥʥ ̫ʘʙʦ ʽʰʝʤʽʷ ʤʽʦʢʘʨʜʘ. 

ʇʨʠʡʤʘʥʥʷ ʧʨʝʧʘʨʘʪʽʚ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʩʧʦʚʽʣʴʥʝʥʥʷ ʫʪʚʦʨʝʥʥʷ ʽʤʧʫʣʴʩʽʚ ʚ 

ʩʠʥʫʩʦʚʦʤʫ ʚʫʟʣʽ ʘʙʦ ʟʘʪʨʠʤʢʠ ʧʨʦʚʝʜʝʥʥʷ ʚ Aɺ ʚʫʟʣʽ (ʙʝʪʘ-ʙʣʦʢʘʪʦʨʠ, 

ʜʠʛʦʢʩʠʥ, ʙʣʦʢʘʪʦʨʠ ʢʘʣʴʮʽʻʚʠʭ ʢʘʥʘʣʽʚ), ʟʘ ʤʦʞʣʠʚʦʩʪʽ, ʤʘʻ ʙʫʪʠ ʧʨʠʧʠʥʝʥʦ. 

[38]. 

ʄʝʜʠʢʘʤʝʥʪʦʟʥʝ ʣʽʢʫʚʘʥʥʷ ʧʨʠ ʩʠʤʧʪʦʤʘʪʠʯʥʽʡ Aɺ ʙʣʦʢʘʜ ̔ʫ ʛʦʩʪʨʦʤʫ 

ʩʪʘʥʽ ʧʦʣʷʛʘʻ ʫ ʚʚʝʜʝʥʥʽ ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʠʭ ʚʘʛʦʣʽʪʠʢʽʚ, ʪʘʢʠʭ ʷʢ ʘʪʨʦʧʽʥ ʘʙʦ 

ʢʘʪʝʭʦʣʘʤʽʥʽʚ. ʗʢʱʦ ʮʽ ʧʨʝʧʘʨʘʪʠ ʥʝʝʬʝʢʪʠʚʥʽ ï ʧʦʢʘʟʘʥʘ ʪʠʤʯʘʩʦʚʘ 

ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʷ. ʇʨʠ ʥʝʚʽʜʢʣʘʜʥʽʡ ʪʝʨʘʧʽʾ ʚʘʞʢʠʭ ʩʠʤʧʪʦʤʘʪʠʯʥʠʭ 

ʙʨʘʜʽʘʨʠʪʤʽʡ (ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʟʘʤʽʩʥʦʛʦ ʨʠʪʤʫ) ʤʦʞʥʘ ʟʘʩʪʦʩʫʚʘʪʠ ʯʝʨʝʟʰʢʽʨʥʫ 

ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʶ. ʊʠʤʯʘʩʦʚʘ ʪʘ ʧʦʩʪʽʡʥʘ ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʷ ʻ ʪʝʨʘʧʽʻʶ ʚʠʙʦʨʫ 

ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʩʠʤʧʪʦʤʘʪʠʯʥʦʾ ʧʦʚʥʦʾ Aɺ ʙʣʦʢʘʜʠ. ʇʦʢʘʟʠ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʪʠʧʫ ʪʘ ʨʦʟʪʘʰʫʚʘʥʥʷ Aɺ ʙʣʦʢʘʜʠ, ʥʘʷʚʥʠʭ ʩʠʤʧʪʦʤʽʚ, ʧʨʦʛʥʦʟʫ ʪʘ ʥʘʷʚʥʦʩʪʽ 

ʩʫʧʫʪʥʽʭ ʟʘʭʚʦʨʶʚʘʥʴ (ʢʦʤʦʨʙʽʜʥʦʩʪʽ) [41]. 

ʋ ʨʘʟʽ ʨʦʟʚʠʪʢʫ ʥʝʟʚʦʨʦʪʥʠʭ ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʠʯʠʥ ʫʧʦʚʽʣʴʥʝʥʥʷ 

ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ, ʥʘʷʚʥʩ̔ʪ ɹʩʠʤʧʪʦʤʽʚ ʪʘ ʩʪʫʧʽʥʴ ʾʭ ʧʨʦʷʚʽʚ ʚʽʜʽʛʨʘʶʪʴ ʩʫʪʪʻʚʫ 

ʨʦʣʴ ʧʨʠ ʨʦʟʛʣʷʜʽ ʧʠʪʘʥʥʷ ʧʨʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʦʩʪʽʡʥʦʛʦ ʐɺʈʉ. ɺʠʟʥʘʯʝʥʥʷ 
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ʪʘʢʪʠʢʠ ʣʽʢʫʚʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʩʢʣʘʜʥʠʤ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʢʦʥʢʫʨʫʶʯʠʤʠ 

ʤʝʭʘʥʽʟʤʘʤʠ ʩʠʤʧʪʦʤʽʚ. ʂʘʥʜʠʜʘʪʠ ʥʘ ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽ ʁʧʦʜʽʣʷʪʁʴʩʷ ʥʘ ʜʚʽ 

ʛʨʫʧʠ: ʧʘʮʽʻʥʪʠ ʟ ̔ʩʪʽʡʢʦ  ʁʙʨʘʜʠʢʘʨʜʽʻ ʁʪʘ ʧʘʮʽʻʥʪʠ ʟ ʪʨʘʥʟʠʪʦʨʥʦʶ 

ʙʨʘʜʠʢʘʨʜʽʻ ʁ(ʟ ʘʙʦ ʙʝʟ ʝʣʝʢʪʨʦʢʘʨʜʽʦʛʨʘʬʽʯʥʦʾ (ɽʂɻ) ʜʦʢʫʤʝʥʪʘʮʽ ʾʝʧʽʟʦʜʽʚ) 

[37]. ʉʪʽʡʢʘ ʙʨʘʜʠʢʘʨʜʽʷ ʟʘʟʚʠʯʘʡ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʥʫʪʨʽʰʥʻ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʪʢʘʥʠʥʠ ʩʠʥʫʩʦʚʦʛʦ ʘʙʦ ʘʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʦʛʦ ʚʫʟʣʘ, ʪʦʜʽ ʷʢ ʪʨʘʥʟʠʪʦʨʥʘ ʤʦʞʝ 

ʙʫʪʠ ʨʝʟʫʣʴʪʘʪʦʤ ʚʝʣʠʢʦʾ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪ̔ ʚʥʫʪʨʽʰʥʽʭ ʽ ʟʦʚʥʽʰʥʽʭ ʧʘʪʦʣʦʛʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ [40].  

ʉʝʨʝʜ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʧʦʢʘʟʘʥ ɹʜʦ ̔ʤʧʣʘʥʪʘʮʽʾ ʧʦʩʪʽʡʥʦʛʦ h ʪʫʯʥʦʛʦ 

ʚʦʜʽʷ ʨʠʪʤʫ ʩʝʨʮʷ (ʐɺʈʉ) ʦʩʥʦʚʥʝ ʤʽʩʮʝ ʧʦʩʽʜʘʶʪʴ ʘʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʘ (ɸɺ) 

ʙʣʦʢʘʜʘ ʚʠʩʦʢʦʛʦ ʩʪʫʧʝʥʷ ʡ ʜʠʩʬʫʥʢʮʽʷ ʩʠʥʫʩʦʚʦʛʦ ʚʫʟʣʘ (ʪʘʙʣ. 5), (ʨʠʩ. 1.1). 

ʇʘʮʽʻʥʪʠ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʢʦʥʩʝʨʚʘʪʠʚʥʝ ʣʽʢʫʚʘʥʥʷ (ʙʝʟ ʰʪʫʯʥʦʛʦ 

ʨʠʪʤʦʚʝʜʝʥʥʷ) ʟ ɸɺ ʙʣʦʢʘʜʦ ʁʚʠʩʦʢʦʛʦ ʩʪʫʧʝʥʷ, ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʟʥʘʯʥʦ 

ʥʠʞʯʦ  ʁ ʚʠʞʠʚʘʥʽʩʪ ʁ ʧʦʨʽʚʥʷʥʦ ʟ ʧʘʮʽʻʥʪʘʤʠ ʟ ʚʩʪʘʥʦʚʣʝʥʠʤ 

ʢʘʨʜʽʦʩʪʠʤʫʣʷʪʦʨʦʤ [42]. ɼʉɺ ʞ ʤʘʻ ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʠʡ ʧʝʨʝʙʽʛ, ʽ ʥʝʜʦʩʪʘʪʥʴʦ 

ʚʠʚʯʝʥʝ ʧʠʪʘʥʥʷ ʱʦʜʦ ʪʦʛʦ, ʯʠ ʧʨʠʟʚʦʜʠʪʴ ʽʤʧʣʘʥʪʘʮʽʷ ʐɺʈʉ ʜʦ ʧʦʢʨʘʱʝʥʥʷ 

ʢʣʽʥʽʯʥʦʛʦ ʧʨʦʛʥʦʟʫ ʫ ʧʘʮʽʻʥʪʽʚ ʚʽʜʥʦʩʥʦ ʢʦʥʩʝʨʚʘʪʠʚʥʦʛʦ ʣʽʢʫʚʘʥʥ ̫[43].  

ʊʘʙʣʠʮʷ 5 ï ʇʦʢʘʟʠ ʜʦ ʰʪʫʯʥʦʛʦ ʨʠʪʤʦʚʝʜʝʥʥʷ ʧʨʠ ʘʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʽʡ 

ʙʣʦʢʘʜʽ 

ʈʝʢʦʤʝʥʜʘʮʽʾ ʂʣʘʩ 
ʈʽʚʝʥʴ 

ʜʦʢʘʟʦʚʦʩʪʽ 
1 2 3 

ʐʪʫʯʥʝ ʨʠʪʤʦʚʝʜʝʥʥʷ ʧʦʢʘʟʘʥʦ ʫ ʧʘʮʽʻʥʪʽʚ ʟ 

ʧʦʩʪʽʡʥʠʤ ʘʙʦ ʧʘʨʦʢʩʠʟʤʘʣʴʥʠʤ 

ʘʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʠʤ ʙʣʦʢʦʤ ɯɯɯ ʘʙʦ ɯɯ ʩʪʫʧʝʥ ̫2 

ʪʠʧʫ, ʽʥʬʨʘʥʦʜʘʣʴʥʠʤ ʙʣʦʢʦʤ 2:1, ʘʙʦ 

ʘʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʽʡ ʙʣʦʢʘʜʽ ʚʠʩʦʢʦʛʦ ʩʪʫʧʝʥ,̫ 

ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʩʠʤʧʪʦʤʽʚ 

ɯ ʉ 

ʐʪʫʯʥʝ ʨʠʪʤʦʚʝʜʝʥʥʷ ʧʦʢʘʟʘʥʦ ʫ ʧʘʮʽʻʥʪʽʚ ʟ 

ʧʝʨʝʜʩʝʨʜʥʠʤʠ ʘʨʠʪʤʽʷʤʠ (ʧʝʨʝʚʘʞʥʦ ʌʇ) ʪʘ 

ʧʦʩʪʽʡʥʠʤ ʘʙʦ ʧʘʨʦʢʩʠʟʤʘʣʴʥʠʤ 

ʘʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʠʤ ʙʣʦʢʦʤ ɯɯɯ ʘʙʦ ʽʥʰʦʛʦ 

ʚʠʩʦʢʦʛʦ ʩʪʫʧʝʥʷ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʥʘʷʚʥʦʩʪʽ 

ʩʠʤʧʪʦʤʽʚ 

ɯ ʉ 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 5 

1 2 3 

ʐʪʫʯʥʝ ʨʠʪʤʦʚʝʜʝʥʥʷ ʤʘʻ ʙʫʪʠ ʨʦʟʛʣʷʥʫʪʦ ʫ 

ʧʘʮʽʻʥʪʽʚ ʟ ʘʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʠʤ ʙʣʦʢʦʤ ɯɯ 

ʩʪʫʧʝʥʷ 2 ʪʠʧʫ, ʱʦ ʩʧʨʠʯʠʥʷʻ ʩʠʤʧʪʦʤʠ, ʘʙʦ 

ʷʢʱʦ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʽʥʚʘʟʠʚʥʦʛʦ ɽʌɼ, 

ʚʩʪʘʥʦʚʣʝʥʦ ʡʦʛʦ ̔ʥʪʨʘ- ʘʙʦ ʽʥʬʨʘʛʽʩʦʚʝ 

ʨʦʟʪʘʰʫʚʘʥʥʷ 

ɯɯʘ ʉ 

ʇʦʩʪʽʡʥʝ ʰʪʫʯʥʝ ʨʠʪʤʦʚʝʜʝʥʥʷ ʤʘʻ ʙʫʪʠ 

ʨʦʟʛʣʷʥʫʪʦ ʫ ʧʘʮʽʻʥʪʽʚ, ʫ ʷʢʠʭ ʚʩʪʘʥʦʚʣʝʥʠʡ 

ʟʚô̫ ʟʦʢ ʧʝʨʩʠʩʪʫʶʯʠʭ ʩʠʤʧʪʦʤʽʚ ʧʦʜʽʙʥʠʭ ʜʦ 

ʩʠʥʜʨʦʤʫ ʢʘʨʜ̔ ʦʩʪʠʤʫʣʷʪʦʨʘ ʪʘ ʥʘʷʚʥʦʩʪʽ ɸɺ 

ʙʣʦʢʘʜʠ ɯ ʩʪʫʧʝʥʷ (ʽʥʪʝʚʘʣ PR > 300 ʤʩ) 

ɯɯʘ ʉ 

ʇʨʦʛʥʦʟ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʚʨʦʜʞʝʥʦʶ ɸɺ ʙʣʦʢʘʜʦʶ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʚʨʦʜʞʝʥʦʾ ʚʘʜʠ ʩʝʨʮʷ ʡ ʯʘʩʫ ʜʽʘʛʥʦʩʪʠʢʠ [71]. ʇʨʦʛʥʦʟ 

ʽʟʦʣʴʦʚʘʥʦ ʾʚʨʦʜʞʝʥʦʾ ʧʦʚʥʦʾ ɸɺ ʙʣʦʢʘʜʠ ̒ ʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʠʤ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʪʠʤʠ, ʱʦ ʤʘʶʪʴ ʩʫʧʫʪʥʻ ʩʪʨʫʢʪʫʨʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ ʩʝʨʮʷ [72]. ʇʨʦʪʝ 

ʩʪʘʙʽʣʴʥʽʩʪʴ ʟʘʤʽʩʥʦʛʦ ʨʠʪʤʫ ʪʘ ʚʠʧʘʜʢʠ ʩʠʥʢʦʧʝ ʤʦʞʫʪʴ ʙʫʪʠ 

ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʽ. ʐʪʫʯʥʝ ʨʠʪʤʦʚʝʜʝʥʥʷ ʤʘʻ ʙʫʪʠ ʨʝʢʦʤʝʥʜʦʚʘʥʝ ʥʘʚʽʪʴ ʧʨʠ 

ʙʝʟʩʠʤʧʪʦʤʥʦʤʫ ʧʝʨʝʙʽʛʫ ʽʟʦʣʴʦʚʘʥʦʾ ʚʨʦʜʞʝʥʦʾ Aɺ ʙʣʦʢʘʜʠ [73-75]. ʋ 

ʧʘʮʽʻʥʪʽʚ ʽʟ ʚʨʦʜʞʝʥʦʶ ʧʦʚʥʦʶ Aɺ ʙʣʦʢʘʜʦʶ ʨʽʰʝʥʥʷ ʱʦʜʦ ʽʤʧʣʘʥʪʘʮʽʾ 

ʢʘʨʜʽʦʩʪʠʤʫʣʷʪʦʨʘ ʟʘʟʚʠʯʘʡ ʙʘʟʫʻʪʴʩʷ ʥʘ ʜʝʢʽʣʴʢʦʭ ʬʘʢʪʦʨʘʭ. ɿʦʢʨʝʤʘ ʤʦʚʘ 

ʡʜʝ ʧʨʦ ʧʝʨʝʙʽʛ ʭʚʦʨʦʙʠ, ʚʽʢ ʧʘʮʽʻʥʪʘ ʪʘ ʩʠʤʧʪʦʤʠ, ʘ ʪʘʢʦʞ ʥʘʚ̫ʥʩ̔ʪʴ ʩʫʧʫʪʥʽʭ 

ʩʪʨʫʢʪʫʨʥʠʭ ʘʙʦ ʚʨʦʜʞʝʥʠʭ ʚʘʜ ʩʝʨʮʷ [76]. ʇʦʩʪʽʡʥʘ ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽ ̫ʧʨʠ 

ʚʨʦʜʞʝʥʽʡ ʧʦʚʥʽʡ Aɺ ʙʣʦʢʘʜʽ ʧʦʢʘʟʘʥʘ ʟʘ ʥʘʷʚʥʦʩʪʽ ʦʜʥʦʛʦ ʟ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ: 

ʚʠʨʘʞʝʥʽ ʩʠʤʧʪʦʤʠ, ʧʘʫʟʠ > 3 ʮʠʢʣʽʚ ʟʘʤʽʩʥʦʛʦ ʨʠʪʤʫ ʰʣʫʥʦʯʢʽʚ, ʰʠʨʦʢʠʡ 

ʟʘʤʽʩʥʠʡ QRS ʢʦʤʧʣʝʢʩ, ʧʦʜʦʚʞʝʥʠʡ ʽʥʪʝʨʚʘʣ QT, ʰʣʫʥʦʯʢʦʚʘ ʝʢʩʪʨʘʩʠʩʪʦʣʽʷ 

ʪʘ ʩʝʨʝʜʥʷ ʏʉʉ ʤʝʥʰʝ ʥʽʞ 50 ʫʜ/ʭʚ ʚ ʜʝʥʥʠʡ ʯʘʩ [73-76]. 

ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʧʦʢʘʟʽʚ ʜʦ ̔ ʤʧʣʘʥʪʘʮʽʾ ʧʦʩʪʽʡʥʦʛʦ ʐɺʈʉ ʪʨʝʙʘ 

ʚʽʜʨʽʟʥʷʪʠ ʙʨʘʜʽʘʨʠʪʤʽʾ ʟ ʚʠʩʦʢʠʤ ʨʠʟʠʢʦʤ. ʉʠʥʫʩʦʚʫ ʙʨʘʜʠʢʘʨʜʽʶ ʤʦʞʥʘ 

ʚʚʘʞʘʪʠ ʥʦʨʤʘʣʴʥʦʶ ʬʽʟʽʦʣʦʛʽʯʥʦʶ ʨʝʘʢʮʽʻʶ ʫ ʜʦʙʨʝ ʧʽʜʛʦʪʦʚʣʝʥʠʭ 

ʩʧʦʨʪʩʤʝʥʽʚ, ʤʦʣʦʜʠʭ ʣʶʜʝʡ, ʘʙʦ ʧʽʜ ʯʘʩ ʩʥʫ. ʇʘʪʦʣʦʛʽʯʥʽ ʞ ʙʨʘʜʽʘʨʠʪʤʽʾ 

ʟʘʣʝʞʘʪ ɹʚʽʜ ʧʨʠʯʠʥ, ʱʦ ʣʝʞʘʪʴ ʚ ʾʭ ʦʩʥʦʚʽ ʡ ʤʦʞʫʪʴ ʫʟʘʛʘʣʴʥʝʥʦ ʙʫʪʠ 
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ʨʦʟʜʽʣʝʥʽ ʥʘ ʚʥʫʪʨʽʰʥʶ ʪʘ ʟʦʚʥʽʰʥʶ ʝʪʽʦʣʦʛʽ.ʁ ʇʦʭʠʣʠʡ ʚʽʢ ʽ ʚʽʢʦʚʽ 

ʜʝʛʝʥʝʨʘʪʠʚʥʽ ʟʤʽʥʠ ʻ ʚʘʞʣʠʚʠʤʠ ʚʥʫʪʨʽʰʥʽʤʠ ʧʨʠʯʠʥʘʤʠ ʟʤʽʥ ʚ ʫʪʚʦʨʝʥʥʽ ʪʘ 

ʧʦʰʠʨʝʥʥ ̔ʝʣʝʢʪʨʠʯʥʦʛʦ ʽʤʧʫʣʴʩʫ ʯʝʨʝʟ ʧʨʦʚʽʜʥʫ ʩʠʩʪʝʤʫ ʩʝʨʮʷ. ʂʨʽʤ ʪʦʛʦ, 

ʛʝʥʝʪʠʯʥʽ ʤʫʪʘʮʽʾ ʧʦʚô̫ ʟʘʥʽ ʟ ʨʦʟʣʘʜʘʤʠ ʧʨʦʚʽʜʥʦʩʪ̔ [79-81]. ʇʝʨʝʜʩʝʨʜʥʘ 

ʢʘʨʜʽʦʤʽʦʧʘʪʽʷ [77] ʤʦʞʝ ʙʫʪʠ ʩʧʝʮʠʬʽʯʥʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ, ʱʦ ʤʦʞʝ 

ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʩʫʧʨʘʚʝʥʪʨʠʢʫʣʷʨʥʦʾ ʪʘʭʽʘʨʠʪʤʽʾ, ʍʉʅ ʪʘ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʘʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʦʛʦ ʚʫʟʣʘ (ʪʘʙʣ. 6) [78]. 

ʊʘʙʣʠʮʷ 6 ï ʇʦʢʘʟʠ ʜʦ ʰʪʫʯʥʦʛʦ ʨʠʪʤʦʚʝʜʝʥʥʷ ʧʨʠ ʜʠʩʬʫʥʢʮʽʾ 

ʩʠʥʫʩʦʚʦʛʦ ʚʫʟʣʘ 

ʈʝʢʦʤʝʥʜʘʮʽʾ ʂʣʘʩ 
ʈʽʚʝʥʴ 

ʜʦʢʘʟʦʚʦʩʪʽ 

ʋ ʧʘʮʽʻʥʪʽʚ ʟ ʜʠʩʬʫʥʢʮʽʻʶ ʩʠʥʫʩʦʚʦʛʦ ʚʫʟʣʘ ʪʘ 

ʽʤʧʣʘʥʪʦʚʘʥʠʤ DDD ʐɺʈʉ ʨʝʢʦʤʝʥʜʦʚʘʥʘ 

ʤʽʥʽʤʽʟʘʮʽʷ ʰʣʫʥʦʯʢʦʚʦʾ ʩʪʠʤʫʣʮ̫ʽʾ ʯʝʨʝʟ 

ʩʧʝʮʠʬʽʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ  

ɯ ɸ 

ʐʪʫʯʥʝ ʨʠʪʤʦʚʝʜʝʥʥʷ ʧʦʢʘʟʘʥʦ ʧʨʠ ɼʉɺ, ʢʦʣʠ 

ʩʠʤʧʪʦʤʠ ʧʘʮʽʻʥʪʘ ʯʽʪʢʦ ʧʦʚô̫ ʟʘʥʽ ʟ ʙʨʘʜʽʘʨʠʪʤʽʻʶ 
ɯ ɺ 

ʐʪʫʯʥʝ ʨʠʪʤʦʚʝʜʝʥʥʷ ʧʦʢʘʟʘʥʦ ʧʨʠ ʪʘʭʽ-ʙʨʘʜʽ 

ʬʦʨʤʽ ɼʉɺ, ʜʣʷ ʢʦʨʝʢʮʽʾ ʙʨʘʜʽʘʨʠʪʤʽʾ ʘʙʦ ʜʣʷ 

ʨʦʟʰʠʨʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ, ʟʘ ʫʤʦʚʠ, ʷʢʱʦ ʢʘʪʝʪʝʨʥʘ ʘʙʣʷʮʽʷ ʥʝ 

ʙʫʜʝ ʚʠʢʦʥʫʚʘʪʠʩʴ 

ɯ ɺ 
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ʈʠʩʫʥʦʢ 1.1. ɺʠʙʽʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʞʠʤʫ ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ ʫ ʧʘʮʽʻʥʪʽʚ ʟ 

ʧʦʢʘʟʘʤʠ ʜʦ ʰʪʫʯʥʦʛʦ ʨʠʪʤʦʚʝʜʝʥʥʷ: 
AAI ï ʧʝʨʝʜʩʝʨʜʥʠʡ ʨʝʞʠʤ ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ; AAIR ï ʧʝʨʝʜʩʝʨʜʥʠʡ ʨʝʞʠʤ 

ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ ʟ ʯʘʩʪʦʪʥʦʶ ʘʜʘʧʪʘʮʽʻʶ; VVI ï h ʣʫʥʦʯʢʦʚʠʡ ʨʝʞʠʤ ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ; 

VVIR ï h ʣʫʥʦʯʢʦʚʠʡ ʨʝʞʠʤ ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ ʟ ʯʘʩʪʦʪʥʦʶ ʘʜʘʧʪʘʮʽʻʶ; VDD ï 

ʰʣʫʥʦʯʢʦʚʠʡ ʨʝʞʠʤ ʩʪʠʤʫʣʷʮʽʾ ʟ ʨʝʻʩʪʨʘʮʽʻʶ ʧʝʨʝʜʩʝʨʜʥʦʛʦ ʩʠʛʥʘʣʫ; DDD ï ʜʚʦʢʘʤʝʨʥʠʡ 

ʨʝʞʠʤ ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ; DDDR ï ʜʚʦʢʘʤʝʨʥʠʡ ʨʝʞʠʤ ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ ʟ ʯʘʩʪʦʪʥʦʶ 

ʘʜʘʧʪʘʮʽʻʶ; AVM ï ʘʣʛʦʨʠʪʤʠ ʧʦʰʫʢʫ ʚʣʘʩʥʦʛʦ ʘʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʦʛʦ ʧʨʦʚʝʜʝʥʥʷ 
 

1.3 ʅʝʛʘʪʠʚʥʽ ʥʘʩʣʽʜʢʠ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ 

ɿʙʽʣʴʰʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʞʠʪʪʷ ʪʘ ʩʪʘʨʽʥʥʷ ʥʘʩʝʣʝʥʥʷ ʧʨʠʟʚʝʣʦ ʜʦ 

ʟʨʦʩʪʘʥʥʷ ʧʦʪʨʝʙʠ ʫ ʚʧʨʦʚʘʜʞʝʥʥʽ ʤʝʪʦʜʽʚ ʧʦʩʪʽʡʥʦ ʾʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ ʫ 

ʧʘʮʽʻʥʪʽʚ ʟ ʙʨʘʜʽʘʨʠʪʤʽʷʤʠ [44]. ʇʦʰʠʨʝʥʽʩʪʴ ʮʴʦʛʦ ʪʠʧʫ ʘʨʠʪʤʽʡ, ʱʦ 

ʧʦʪʨʝʙʫʶʪ ɹʧʦʩʪʽʡʥʦʾ ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ ʟʘʣʠʰʘʻʪʴʩʷ ʤʘʣʦ ʜʦʩʣʽʜʞʝʥʦʶ, ʘʣʝ 

ʥʘʙʣʠʞʝʥʥʷ ʜʦ ʨʝʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʟ ʘʥʘʣʽʟʫ ʜʝʷʢʠʭ ʚʝʣʠʢʠʭ 
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ʙʘʟ ʜʘʥʠʭ [1]. ɹʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ, ʱʦ ʚ ʋʢʨʘʾʥʽ ʱʦʨʽʯʥʦ ʽʤʧʣʘʥʪʫʻʪʴʩʷ 140 

ʐɺʈʉ ʥʘ 1 ʤʣʥ ʥʘʩʝʣʝʥʥʷ. ɼʣʷ ʧʦʨʽʚʥʷʥʥ̫  ï ʫ ʌʨʘʥʮʽʾ ʪʘ ʐʚʝʮʽʾ ʪʘʢʠʭ 

ʽʤʧʣʘʥʪʫʻʪʴʩʷ ʧʦʥʘʜ 1000 ʥʘ 1 ʤʣʥ ɦ ʦʨʽʯʥʦ [45]. ʅʘ ʩʴʦʛʦʜʥʽ ʧʦʩʪʽʡʥʘ 

ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʷ ʟʘʣʠʰʘʻʪʴʩʷ ʬʘʢʪʠʯʥʦ ʻʜʠʥʠʤ ʝʬʝʢʪʠʚʥʠʤ ʣʽʢʫʚʘʣʴʥʠʤ 

ʤʝʪʦʜʦʤ ʧʨʠ ʥʝʟʚʦʨʦʪʥʠʭ ʞʠʪʪʻʟʘʛʨʦʟʣʠʚʠʭ ʙʨʘʜʽʘʨʠʪʤʽʷʭ. 

ɺ ʨʘʥʥʽʭ ʚʝʣʠʢʠʭ ʨʘʥʜʦʤʽʟʦʚʘʥʠʭ ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʟ ʚʠʙʦʨʫ 

ʨʝʞʠʤʫ ʩʪʠʤʫʣʷʮʽʾ ʙʫʚ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʚʠʩʦʢʠʤ ʚʽʜʩʦʪʢʦʤ 

ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʾ ʚʝʨʭʽʚʢʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ ʪʘ ʛʽʨʰʠʤ ʢʣʽʥʽʯʥʠʤ ʧʨʦʛʥʦʟʦʤ ʜʣʷ 

ʧʘʮʽʻʥʪʽʚ [2, 3]. ɺ ʜʦʩʣʽʜʞʝʥʥʽ MOST (Mode Seletion Trial) ʙʫʣʦ 

ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʤʽʞ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʶ ʚʝʨʭʽʚʢʦʚʦʶ 

ʩʪʠʤʫʣʷʮʽʻʶ ʪʘ ʨʠʟʠʢʦʤ ʛʦʩʧʽʪʘʣʽʟʘʮʽʾ ʟ ʧʨʠʚʦʜʫ ʧʦʛʽʨʰʝʥʥʷ ʩʠʤʧʪʦʤʽʚ 

ʩʝʨʮʝʚʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʪʘ ʬʽʙʨʠʣʷʮʽʾ ʧʝʨʝʜʩʝʨʜʴ ʫ ʧʘʮʽʻʥʪʽʚ ï ̫ ʢ ʫ ʨʝʞʠʤʽ 

ʜʚʦʢʘʤʝʨʥʦʾ çʬʽʟʽʦʣʦʛʽʯʥʦʾè ʩʪʠʤʫʣʷʮʽ ʾ(DDDR), ʪʘʢ ʽ ʫ ʨʝʞʠʤʽ ʰʣʫʥʦʯʢʦʚʦʾ 

ʩʪʠʤʫʣʷʮʽʾ (VVIR) [3]. ɹʫʣʦ ʜʦʚʝʜʝʥʦ, ʱʦ ʙʽʣʴʰʝ ʥʽʞ 40% ʩʪʠʤʫʣʷʮʽʾ 

ʰʣʫʥʦʯʢʽʚ ʫ ʛʨʫʧʽ DDDR ʙʫʣʦ ʧʦʚ'ʷʟʘʥʦ ʟ ʧʽʜʚʠʱʝʥʠʤ ʨʠʟʠʢʦʤ ʛʦʩʧʽʪʘʣʽʟʘʮʽʾ 

ʟ ʧʨʠʚʦʜʫ ʧʦʛʽʨʰʝʥʥʷ ʧʨʦʷʚʽʚ ʩʝʨʮʝʚʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ, ʪʘʢ ʩʘʤʦ ̫ʢ ʽ ʙʽʣʴʰʝ ʥʽʞ 

80% ʰʣʫʥʦʯʢʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ ʫ ʛʨʫʧʽ VVIR. ʋ ʜʦʩʣʽʜʞʝʥʥʽ DAVID ʧʘʮʽʻʥʪʠ ʟ 

ʩʪʘʥʜʘʨʪʥʠʤʠ ʧʦʢʘʟʘʥʥʷʤʠ ʜʦ ̔ ʤʧʣʘʥʪʘʮʽʾ ʢʘʨʜʽʦʚʝʨʪʝʨʘ-ʜʝʬʽʙʨʠʣʷʪʦʨʘ ʟʽ 

ʟʥʠʞʝʥʦʶ ʌɺʃʐ, ʘʣʝ ʙʝʟ ʧʦʢʘʟʘʥʴ ʜʦ ʘʥʪʠʙʨʘʜʠʢʘʨʜʽʡʥʦʾ ʩʪʠʤʫʣʷʮʽʾ, ʙʫʣʠ 

ʨʘʥʜʦʤʽʟʦʚʘʥʽ ʜʦ ʜʚʦʢʘʤʝʨʥʦʾ ʩʪʠʤʫʣʷʮʽʾ (ʨʝʞʠʤ DDDR, ʙʘʟʦʚʘ ʯʘʩʪʦʪʘ 70 

ʫʜ/ʭʚ) ʘʙʦ ʰʣʫʥʦʯʢʦʚʦʾ ʩʪʨʘʭʫʚʘʣʴʥʦʾ ʩʪʠʤʫʣʷʮʽʾ (ʨʝʞʠʤ VVIR, ʙʘʟʦʚʘ ʯʘʩʪʦʪʘ 

40 ʫʜ/ʭʚ) [2]. ʇʝʨʚʠʥʥʠʡ ʧʦʢʘʟʥʠʢ ʢʣʽʥʽʯʥʠʭ ʥʘʩʣʽʜʢʽʚ (ʚʽʜʩʫʪʥʽʩʪʴ ʩʤʝʨʪʽ ʪʘ 

ʚʽʜʩʫʪʥʽʩʪʴ ʛʦʩʧʽʪʘʣʽʟʘʮʽʾ ʚʧʝʨʰʝ ʚʠʥʠʢʣʦʾ, ʘʙʦ ʧʦʛʽʨʰʝʥʥʷ ʽʩʥʫʶʯʦʾ ʩʝʨʮʝʚʦʾ 

ʥʝʜʦʩʪʘʪʥʦʩʪʽ) ʙʫʚ ʥʠʞʯʠʤ ʫ ʛʨʫʧʽ VVIR-40, ʥʽʞ ʫ ʛʨʫʧʽ DDDR-70. ʇʽʜ ʯʘʩ 

ʟʘʧʨʦʩʫ ɯʂɼ ʥʘ ʧʨʦʛʨʘʤʘʪʦʨʽ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʟʥʘʯʥʦ ʙʽʣʴʰʠʡ ʚʽʜʩʦʪʦʢ 

ʰʣʫʥʦʯʢʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ ʫ ʛʨʫʧʽ DDDR-70 ʯʝʨʝʟ 3 ʤʽʩʷʮʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

ɺʘʞʣʠʚʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʩʤʝʨʪʥʦʩʪʽ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʫ ʧʘʮʽʻʥʪʽʚ ʟ 

ʚʠʩʦʢʠʤ ʚʽʜʩʦʪʢʦʤ ʰʣʫʥʦʯʢʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ [2].  



по 
 

ʉʫʯʘʩʥʽ ʜʘʥʽ ʧʨʦʧʦʥʫʶʪʴ ʚʽʜʩʦʪʦʢ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ ʙʣ̔ʴʰʝ 

ʥʽʞ 20%, ʱʦ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ ʨʦʟʚʠʪʦʢ ʩʝʨʮʝʚʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪ ̔[46, 47, 48, 49]. 

ʗʢ ʙʫʣʦ ʜʦʚʝʜʝʥʦ, ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʘ ʩʪʠʤʫʣʷʮʽʷ ʩʧʨʠʯʠʥʷʻ ʝʣʝʢʪʨʠʯʥʫ ʪʘ 

ʤʝʭʘʥʽʯʥʫ ʜʠʩʩʠʥʭʨʦʥʽʶ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʢʦʨʦʯʝʥʥʷ ʧʨʘʚʦʛʦ ʰʣʫʥʦʯʢʘ ʧʝʨʝʜ 

ʣʽʚʠʤ ʪʘ ʧʝʨʝʛʦʨʦʜʢʠ ʧʝʨʝʜ ʣʘʪʝʨʘʣʴʥʦʶ ʩʪʽʥʢʦʶ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ. ɺʽʜʧʦʚʽʜʥʽ 

ʥʝʛʘʪʠʚʥʽ ʝʬʝʢʪʠ ʦʧʠʩʘʥʽ, ʷʢ ʤʽʞʣhʫʥʦʯʢʦʚʘ ʪʘ ʚʥʫʪʨʽʰʥʴʦʰʣʫʥʦʯʢʦʚʘ 

ʘʩʠʥʭʨʦʥʽʷ [50]. 

ʅʝʛʘʪʠʚʥʽ ʥʘʩʣʽʜʢʠ ʚʝʨʭʽʚʢʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ ʇʐ ʧʦʷʩʥʶʶʪʴʩʷ 

ʥʝʬʽʟʽʦʣʦʛʽʯʥʠʤ ʧʘʪʝʨʥʦʤ ʝʣʝʢʪʨʠʯʥʦʾ ʪʘ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ ʰʣʫʥʦʯʢʽʚ 

(ʪʘʙʣ. 7) [51]. ʇʽʜ ʯʘʩ ʚʝʨʭʽʚʢʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ ʇʐ ʧʦʰʠʨʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʛʦ 

ʬʨʦʥʪʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ ʤʽʦʢʘʨʜ, ʘ ʥʝ ʯʝʨʝʟ ʧʨʦʚʽʜʥʫ ʩʠʩʪʝʤʫ ɻʽʩʘ-ʇʫʨʢʽʥʴʻ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʬʨʦʥʪ ʝʣʝʢʪʨʠʯʥʦʾ ʭʚʠʣʽ ʧʦʰʠʨʶʻʪʴʩʷ ʟʥʘʯʥʦ ʧʦʚʽʣʴʥʽʰʝ ʽ 

ʚʠʢʣʠʢʘʻ ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʝʣʝʢʪʨʠʯʥʦʾ ʘʢʪʠʚʘʮʽʾ ʤʽʦʢʘʨʜʘ, ʷʢʫ ʤʦʞʥʘ ʧʦʨʽʚʥʷʪʠ 

ʟ ʙʣʦʢʦʤ ʣʽʚʦʾ ʥʽʞʢʠ ʧʫʯʢʘ ɻʽʩʘ. ʎʝ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʨʦʭʦʜʞʝʥʥʷʤ ʬʨʦʥʪʫ 

ʘʢʪʠʚʘʮʽʾ ʯʝʨʝʟ ʤʽʞʰʣʫʥʦʯʢʦʚʫ ʧʝʨʝʛʦʨʦʜʢʫ ʪʘ ʧʽʟʥʴʦʶ ʘʢʪʠʚʘʮʽʻʶ ʚ ʟʘʜʥʴʦ-

ʙʘʟʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʃʐ [52, 53, 54]. ʇʦʜʽʙʥʦ ʜʦ ʟʤʽʥ ʚ ʝʣʝʢʪʨʠʯʥʽʡ ʘʢʪʠʚʘʮʽʾ 

ʰʣʫʥʦʯʢʽʚ, ʤʝʭʘʥʽʯʥʘ ʩʭʝʤʘ ʘʢʪʠʚʘʮʽʾ ʃʐ ʪʘʢʦʞ ʟʤʽʥʶʻʪʴʩʷ ʧʽʜ ʯʘʩ ʘʧʽʢʘʣʴʥʦʾ 

ʩʪʠʤʫʣʷʮʽʾ ʧʨʘʚʦʛʦ ʰʣʫʥʦʯʢʘ. ɺʘʞʣʠʚʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʟʤʽʥʶʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ 

ʧʦʯʘʪʦʢ, ʘʣʝ ʡ ʭʘʨʘʢʪʝʨ ʤʝʭʘʥʽʯʥʦʛʦ ʩʢʦʨʦʯʝʥʥʷ ʚ ʮʽʣʦʤʫ [51]. ɸʥʦʤʘʣʴʥʠʡ 

ʧʘʪʝʨʥ ʝʣʝʢʪʨʠʯʥʦʾ ʽ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ ʰʣʫʥʦʯʢʽʚ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʤʽʥ 

ʩʝʨʮʝʚʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ, ʧʝʨʬʫʟʽʾ, ʛʝʤʦʜʠʥʘʤʽʢʠ, ʤʝʭʘʥʽʯʥʦʾ ʬʫʥʢʮʽʾ ʪʘ 

ʥʝʛʘʪʠʚʥʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʧʦʨʦʞʥʠʥ ʩʝʨʮʷ. ɺʧʣʠʚ ʥʘ ʩʝʨʮʝʚʠʡ ʤʝʪʘʙʦʣʽʟʤ 

ʪʘ ʧʝʨʬʫʟʽʶ ʙʫʣʦ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʷʢ ʚ ʢʣʽʥʽʯʥʠʭ, ʪʘʢ ʽ ʚ ʜʦʢʣʽʥʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ [55]. ʅʘʚʽʪʴ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ɯʍʉ, ʜʝʬʝʢʪʠ ʧʝʨʬʫʟʽʾ ʤʽʦʢʘʨʜʘ 

ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʩʫʪʥʽʤʠ ʫ 65 % ʧʘʮʽʻʥʪʽʚ ʧʽʩʣʷ ʪʨʠʚʘʣʦʾ ʘʧʽʢʘʣʴʥʦʾ ʩʪʠʤʫʣʷʮʽʾ 

ʟ ʇʐ ̔, ʚ ʦʩʥʦʚʥʦʤʫ, ʨʦʟʪʘʰʦʚʘʥʽ ʧʦʙʣʠʟʫ ʤʽʩʮʷ ʩʪʠʤʫʣʷʮʽʾ [56, 57]. 



пп 
 

ʊʘʙʣʠʮʷ 7 ï ɹʝʟʧʦʩʝʨʝʜʥʽ ʪʘ ʜʦʚʛʦʩʪʨʦʢʦʚʽ ʥʘʩʣʽʜʢʠ ʘʧʽʢʘʣʴʥʦʾ 

ʩʪʠʤʫʣʷʮʽʾ ʇʐ 

ɿʤ̔ʥʠ ʚ ʝʣʝʢʪʨʠʯʥʽʡ ʪʘ 

ʤʝʭʘʥʽʯʥʽʡ ʘʢʪʠʚʘʮʽʾ 
ɿʤʽʥʠ ʧʦʜʽʙʥʽ ʜʦ ʥʘʩʣʽʜʢʽʚ ɹʃʅʇɻ 

ʄʝʪʘʙʦʣʽʟʤ ʪʘ ʧʝʨʬʫʟʽʷ 
ɿʤʽʥʠ ʚ ʨʝʛʽʦʥʘʣʴʥʽʡ ʧʝʨʬʫʟʽʾ 

ɿʤʽʥʠ ʧʦʪʨʝʙʠ ʚ ʢʠʩʥʽ 

ʈʝʤʦʜʝʣʶʚʘʥʥʷ ʤʽʦʢʘʨʜʘ 

ɸʩʠʤʝʪʨʠʯʥʘ ʛʽʧʝʨʪʨʦʬʽʷ 

ɻʽʩʪʦʧʘʪʦʣʦʛʽʯʥʽ ʟʤʽʥʠ 

ɼʠʣʘʪʘʮʽʷ ʰʣʫʥʦʯʢʽʚ 

ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʤʽʪʨʘʣʴʥʘ ʨʝʛʫʨʛʽʪʘʮʽʷ 

ɻʝʤʦʜʠʥʘʤʽʢʘ 
ɿʥʠʞʝʥʥʷ ʩʝʨʮʝʚʦʛʦ ʚʠʢʠʜʫ 

ʇʽʜʚʠʱʝʥʥʷ ʪʠʩʢʫ ʥʘʧʦʚʥʝʥʥʷ ʃʐ 

ʄʝʭʘʥʽʯʥʘ ʬʫʥʢʮʽʷ 

ɿʤʽʥʠ ʜʝʬʦʨʤʘʮʽʾ ʤʽʦʢʘʨʜʘ 

ʄʽʞʰʣʫʥʦʯʢʦʚʘ ʤʝʭʘʥʽʯʥʘ ʜʠʩʩʠʥʭʨʦʥʽʷ 

ɺʥʫʪʨʽʰʥʴʦʰʣʫʥʦʯʢʦʚʘ ʤʝʭʘʥʽʯʥʘ ʜʠʩʩʠʥʭʨʦʥʽʷ 

ʊʨʠʚʘʣʘ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʘ ʩʪʠʤʫʣʷʮʽʷ ʪʘʢʦʞ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʩʪʨʫʢʪʫʨʥʠʭ ʟʤʽʥ ʪʘ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ. ɽʥʜʦʤʽʦʢʘʨʜʽʘʣʴʥʽ 

ʙʽʦʧʩʽʾ ʫ 14 ʧʘʮʽʻʥʪʽʚ ʽʟ ʚʨʦʜʞʝʥʦʶ ʧʦʚʥʦʶ ɸɺ ʙʣʦʢʘʜʦʶ ʚʠʷʚʠʣʠ ʢʣʽʪʠʥʥʽ ʪʘ 

ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʽ ʟʤʽʥʠ, ʚʢʣʶʯʘʶʯʠ ʩʪʨʫʢʪʫʨʥʽ ʪʘ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʽ 

ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʽ ʧʦʨʫʰʝʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʜʝʛʝʥʝʨʘʪʠʚʥʦʛʦ ʬʽʙʨʦʟʫ, ʧʽʩʣʷ 

ʪʨʠʚʘʣʦʾ ʧʦʩʪʽʡʥʦʾ ʩʪʠʤʫʣʷʮʽʾ ʧʨʘʚʦʛʦ ʰʣʫʥʦʯʢʘ [58]. ʊʘʢʦʞ ʤʦʞʫʪʴ 

ʚʽʜʙʫʚʘʪʠʩʷ ʟʤʽʥʠ ʚ ʪʦʚʱʠʥʽ ʤʽʦʢʘʨʜʘ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ [59] ʪʘ ʨʝʤʦʜʝʣʶʚʘʥʥʷ 

ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ ʚʥʘʩʣʽʜʦʢ ʪʨʠʚʘʣʦʾ ʩʪʠʤʫʣʷʮʽʾ ʧʨʘʚʦʛʦ ʰʣʫʥʦʯʢʘ [60]. ʆʢʨʽʤ 

ʮʴʦʛʦ, ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʤʽʪʨʘʣʴʥʘ ʨʝʛʫʨʛʽʪʘʮʽʷ ʪʘ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʣʽʚʦʛʦ 

ʧʝʨʝʜʩʝʨʜʷ ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʧʽʜ ʯʘʩ ʚʝʨʭʽʚʢʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ ʇʐ [61, 62]. 

ʑʦʙʽʣʴʰʝ, ʘʥʦʤʘʣʴʥʘ ʝʣʝʢʪʨʠʯʥʘ ʪʘ ʤʝʭʘʥʽʯʥʘ ʘʢʪʠʚʘʮʽʷ ʃʐ ʤʦʞʝ 

ʚʧʣʠʚʘʪʠ ʥʘ ʛʝʤʦʜʠʥʘʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʛʣʦʙʘʣʴʥʫ ʤʝʭʘʥʽʯʥʫ ʬʫʥʢʮʽʶ. 

ʉʪʠʤʫʣʷʮʽʷ ʟ ʚʝʨʭʽʚʢʠ ʇʐ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʤʝʥʰʝʥʥʷ ʩʝʨʮʝʚʦʛʦ ʚʠʢʠʜʫ ʪʘ 

ʤʦʞʝ ʟʤʽʥʠʪʠ ʚʣʘʩʪʠʚʦʩʪʽ ʥʘʧʦʚʥʝʥʥʷ ʃʐ [63]. ɺ̔ ʜʟʥʘʯʘʶʪʴ ʩʫʪʪʻʚʝ ʟʥʠʞʝʥʥʷ 

ʜʝʬʦʨʤʘʮʽʾ ʚ ʨʝʛʽʦʥʘʭ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʧʦʙʣʠʟʫ ʤʽʩʮʷ ʩʪʠʤʫʣʷʮʽʾ, ʪʦʜʽ ʷʢ 

ʟʙʽʣʴʰʝʥʥʷ ʜʝʬʦʨʤʘʮʽʾ ʤʽʦʢʘʨʜʘ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʫ ʚʽʜʜʘʣʝʥʠʭ ʣʦʢʫʩʘʭ [51]. ʏʘʩ 

ʧʽʢʘ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ ʧʽʜ ʯʘʩ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ ʪʘʢʦʞ 

ʟʤʽʥʶʻʪʴʩʷ. ʎʝ ʯʘʩʪʦ ʥʘʟʠʚʘʶʪʴ çʤʝʭʘʥʽʯʥʦʶ ʜʠʩʩʠʥʭʨʦʥʽʻʶè [28]. 



пр 
 

ʇʨʦʪʝ ʜʘʥʽ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʥʝ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʧʝʨʝʚʘʛʫ 

ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʟʦʥ ʜʣʷ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʾ ʤʽʦʢʘʨʜʽʘʣʴʥʦʾ ʩʪʠʤʫʣʷʮʽʾ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʝʨʭʽʚʢʦʚʦʶ. ɼʦʩʣʽʜʞʝʥʥʷ, ʚ ʷʢʠʭ ʚʠʚʯʘʣʠ ʬʘʢʪʦʨʠ ʨʠʟʠʢʫ 

ʨʦʟʚʠʪʢʫ ʩʪʠʤʫʣʷʮʽʡʥʦ-̔ ʥʜʫʢʦʚʘʥʦʾ ʢʘʨʜʽʦʤʽʦʧʘʽʾ ʥʘ ʬʦʥʽ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʾ 

ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ ʥʝ ʚʠʷʚʠʣʠ ʟʚô̫ ʟʢʫ ʧʝʚʥʦʛʦ ʤʽʩʮʷ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʰʣʫʥʦʯʢʦʚʦʛʦ ʝʣʝʢʪʨʦʜʘ ʟ ʨʠʟʠʢʦʤ ʨʦʟʚʠʪʢʫ ʢʘʨʜʽʦʤʽʦʧʘʪʽʾ [49, 65-70]. 

ʈʝʟʫʣʴʪʘʪʠ ʦʪʨʠʤʘʥ ̔ʫ ʜʦʩʣʽʜʞʝʥʥʽ PROTECT-PACE [6] ʪʘʢʦʞ ʧʽʜʪʚʝʨʜʞʫʶʪʴ 

ʚʽʜʩʫʪʥʽʩʪʴ ʨʽʟʥʠʮʽ ʤʽʞ ʚʝʨʭʽʚʢʦʚʦʶ ʪʘ ʥʝ-ʚʝʨʭʽʚʢʦʚʦʶ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʶ 

ʩʪʠʤʫʣʷʮʽʻʶ ʫ ʟʚô̫ ʟʢʫ ʟ ʨʦʟʚʠʪʢʦʤ ʢʘʨʜʽʦʤʽʦʧʘʪʽʾ. ɺʦʜʥʦʯʘʩ ʫ ʚʝʣʠʢʦʤʫ 

ʤʝʪʘʘʥʘʣʽʟʽ ʨʘʥʜʦʤʽʟʦʚʘʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʚ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʠʡ ʧʝʚʥʠʡ 

ʧʨʦʪʝʢʪʠʚʥʠʡ ʝʬʝʢʪ ʥʝ-ʚʝʨʭʽʚʢʦʚʦʾ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ ʚʽʜʥʦʩʥʦ 

ʚʝʨʭʽʚʢʦʚʦʾ ʫ ʧʨʦʬʽʣʘʢʪʠʮʽ ʧʦʛʽʨʰʝʥʥʷ ʉʅ ʫ ʧʘʮʽʻʥʪʽʚ ʟʽ ʟʥʠʞʝʥʦʶ ʌɺʃʐ [5]. 

ɿ ʧʦʯʘʪʢʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʽʚʝʥʪʨʠʢʫʣʷʨʥʦʾ ʩʪʠʤʫʣʷʮʽʾ (ʉʈʊ) ʫ ʩʚʽʪʦʚʽʡ 

ʢʣʽʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ, ʚ ʜʝʢʽʣʴʢʦʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʙʫʣʦ ʜʦʚʝʜʝʥʦ ʧʝʨʝʚʘʛʫ 

ʦʩʪʘʥʥʴʦʾ ʥʘʜ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʶ ʩʪʠʤʫʣʷʮʽʻʶ ʚʽʜʥʦʩʥʦ ʢʣʽʥʽʯʥʠʭ ʥʘʩʣʽʜʢʽʚ ʫ 

ʧʘʮʽʻʥʪʽʚ ʟʽ ʟʥʠʞʝʥʦʶ ʌɺʃʐ [82, 83, 84].  

ʅʘʡʚʽʜʦʤʽʰʠʤ ʟ ʮʠʭ ʜʦʩʣʽʜʞʝʥʴ ʻ BLOCK-HF, ʚ ʷʢʦʤʫ ʙʫʣʦ 

ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ, ʱʦ ʜʚʦʰʣʫʥʦʯʢʦʚʘ ʩʪʠʤʫʣʷʮʽʷ ʤʘ ̒ʟʥʘʯʥʫ ʧʝʨʝʚʘʛʫ ʫ 

ʟʤʝʥʰʝʥʥʽ ʚʠʧʘʜʢʽʚ ʟʨʦʩʪʘʥʥʷ ʢʽʥʮʝʚʦ-ʩʠʩʪʦʣʽʯʥʦʛʦ ʦʙô̒ ʤʫ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ 

ʙʽʣʴʰʝ ʥʽʞ ʥʘ 15%, ʧʦʜʽʡ ʩʝʨʮʝʚʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʪʘ ʩʤʝʨʪʥʦʩʪʽ. ʉʘʤʝ ʩʝʨʮʝʚʘ 

ʨʝʩʠʥʭʨʦʥʽʟʘʮʽʡʥʘ ʪʝʨʘʧʽʷ ʚ ʩʫʯʘʩʥʠʭ ʢʣʽʥʽʯʥʠʭ ʥʘʩʪʘʥʦʚʘʭ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʪʨʘʜʠʮʽʡʥʦʾ ʧʨʘʚʦʰʣʫʥʦʯʦʢʚʦʾ ʩʪʠʤʫʣʷʮʽʾ, ʧʦʢʘʟʘʥʘ ʧʘʮʽʻʥʪʘʤ ʟ ɸɺ ʙʣʦʢʦʤ 

ʚʠʩʦʢʦʛʦ ʩʪʫʧʝʥʷ (ʚʢʣʶʯʥʦ ʟ ʧʘʮʽʻʥʪʘʤʠ ʟ ʌʇ) ʪʘ ʉʅ ʟʽ ʟʥʠʞʝʥʦʶ ʌɺʃʐ 

ʤʝʥʰʝ ʥʽʞ 40% ʟ ʤʝʪʦʶ ʟʥʠʞʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʩʤʝʨʪʥʦʩʪʽ. ʋ ʧʘʮ̔̒ ʥʪʽʚ ʟ 

ʥʝʚʜʘʣʦʶ ʩʧʨʦʙʦʶ ʧʦʟʠʮʽʚʁʘʥʥʷ ʣʽʚʦʰʣʫʥʦʯʢʦʚʦʛʦ ʝʣʝʢʪʨʦʜʘ ʜʣʷ 

ʢʦʨʦʥʘʨʥʦʛʦ ʩʠʥʫʩʘ, ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʩʪʠʤʫʣʷʮʽʶ ʧʨʦʚʽʜʥʦʾ 

ʩʠʩʪʝʤʠ ʩʝʨʮʷ, ʷʢ ʘʣʴʪʝʨʥʘʪʠʚʫ ʜʚʦʰʣʫʥʦʯʢʦʚʽʡ ʩʪʠʤʫʣʷʮʽʾ ʧʨʠ ʉʈʊ [76].  

ʋ ʧʘʮʽʻʥʪʽʚ ʟ̔ ʩʠʩʪʦʣʽʯʥʦʶ ʜʠʩʬʫʥʢʮʽʻʶ, ʱʦ ʙʫʣʘ ʥʘʷʚʥʘ ʧʝʨʝʜ 

ʽʤʧʣʘʥʪʘʮʽʻ  ʁʐɺʈʉ, ʨʠʟʠʢʠ ʨʦʟʚʠʪʢʫ ʉɯʂʄʇ ʧʽʜ ʚʧʣʠʚʦʤ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʾ 

ʤʽʦʢʘʨʜʽʘʣʴʥʦʾ ʩʪʠʤʫʣʷʮʽʾ ʚʩʪʘʥʦʚʣʝʥʽ ʜʦʩʠʪʴ ʯʽʪʢʦ [2]. ʅʘ ʧʨʦʪʠʚʘʛʫ ʥʠʤ, ʫ 
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ʧʘʮʽʻʥʪʽʚ ʟ̔ ʟʙʝʨʝʞʝʥʦʶ ʌɺʃʐ ʥʘ ʤʦʤʝʥʪ ʽʤʧʣʘʥʪʘʮʽʾ ʐɺʈʉ, ʯʘʩʪʦʪʘ 

ʚʠʥʠʢʥʝʥʥʷ ʪʘ ʯʠʥʥʠʢʠ ʨʦʟʚʠʪʢʫ ʉʅ ʚʥʘʩʣʽʜʦʢ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʾ 

ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ ʟʘʣʠʰʘʶʪʴʩʷ ʤʝʥʰ ʚʠʚʯʝʥʠʤʠ ʡ ʥʝ ʟʙʽʛʘʶʪʴʩʷ ʟ ʪʘʢʠʤʠ ʫ 

ʧʘʮʽʻʥʪʽʚ ʟʽ ʟʥʠʞʝʥʦʶ ʌɺʃʐ [88]. ɺ ʜʦʩʣʽʜʞʝʥʥʷʭ PREVENT-HF ʪʘ BioPace 

ʥʝ ʙʫʣʦ ʜʦʚʝʜʝʥʦ ʟʥʘʯʥʦʾ ʧʝʨʝʚʘʛʠ ʙʽʚʝʥʪʨʠʢʫʣʷʨʥʦʾ ʉʈʊ ʥʘʜ 

ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʶ ʩʪʠʤʫʣʷʮʽʻʶ ʫ ʧʘʮʽʻʥʪʽʚ ʟʽ ʟʙʝʨʝʞʝʥʦʶ ʚʠʭʽʜʥʦʶ ʌɺʃʐ 

ʫ ʚʽʜʥʦʰʝʥʥʽ ʧʝʨʚʠʥʥʠʭ ʢʽʥʮʝʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɸ ʩʘʤʝ ʧʝʨʘh ʛʦʩʧʽʪʘʣʽʟʘʮʽ ̫ʟ 

ʧʨʠʚʦʜʫ ɿʉʅ ʘʙʦ ʩʤʝʨʪ ɹ(BioPace) ʘʙʦ ʟʤʽʥʠ ʚ ʂɼʆ ʃʐ, ʂʉʆ ʃʐ, ʌɺʃʐ, 

ʄʅʜ ʪʘ ʛʦʩʧʽʪʘʣʽʟʘʮʽ ̫ ʟ ʧʨʠʚʦʜʫ ʉʅ ʘʙʦ ʽʥʰʠʭ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʧʦʜʽʡ 

(PREVENT-HF) ʨʽʟʥʠʣʠʩʴ ʥʝ ʩʫʪʪʻʚʦ. ɯʥʰʽ ʞ ʘʚʪʦʨʠ ʧʦʚʽʜʦʤʠʣʠ ʧʨʦ ʜʝʷʢʫ 

ʧʝʨʝʚʘʛʫ ʜʚʦʰʣʫʥʦʯʢʦʚʦʾ ʉʈʊ ʥʘʜ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʶ ʩʪʠʤʫʣʷʮʽʻʶ ʩʪʦʩʦʚʥʦ 

ʧʨʦʪʝʢʪʠʚʥʦʛʦ ʝʬʝʢʪʫ ʚʽʜ ʥʝʛʘʪʠʚʥʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʃʐ ï ʟʥʠʞʝʥʥʷ 

ʌɺʃʐ ʽ ʟʙʽʣʴʰʝʥʥʷ ʂʉʆ ʃʐ, ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʛʦʩʧʽʪʘʣʽʟʘʮʽʡ ʟ ʧʨʠʚʦʜʫ ʉʅ ʫ 

ʧʘʮʽʻʥʪʽʚ ʟʽ ʟʙʝʨʝʞʝʥʦʶ ʌɺʃʐ [85, 86, 87]. ɺ ʥʦʚ̔hʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʱʦ ʙʫʣʠ 

ʧʨʠʩʚʷʯʝʥʽ ʧʦʨʽʚʥʷʥʥʶ ʩʪʠʤʫʣʷʮʽ ʾʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ (ʩʪʠʤʫʣʷʮʽ ʾʣʽʚʦʾ 

ʥʽʞʢʠ ʧʫʯʢʘ ɻʽʩʘ ʪʘ ʩʪʠʤʫʣʷʮʽ ʾʧʫʯʢʘ ɻʽʩʘ) ʟ ʪʨʘʜʠʮʽʡʥʦʶ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʶ 

ʩʪʠʤʫʣʷʮʽʻʶ ʙʫʣʦ ʜʦʚʝʜʝʥʦ, ʱʦ ʧʦʢʘʟʥʠʢʠ ʛʦʩʧʽʪʘʣʽʟʘʮʽʾ ʟ ʧʨʠʚʦʜʫ ʟʘʩʪʽʡʥʦʾ 

ʉʅ, ʩʤʝʨʪʥʦʩʪʽ ʟ ʙʫʜʴ-ʷʢʠʭ ʧʨʠʯʠʥ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʜʦ ʜʚʦʰʣʫʥʦʯʢʦʚʦʾ 

ʩʪʠʤʫʣʷʮʽʾ ʙʫʣʠ ʟʥʘʯʥʦ ʥʠʞʯʠʤʠ ʫ ʛʨʫʧʽ ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʥʽʞ ʚ 

ʛʨʫʧʽ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʾ ʤʽʦʢʘʨʜʽʘʣʴʥʦʾ ʩʪʠʤʫʣʷʮʽʾ [46, 47]. 

 

1.4 ʈʦʣʴ ʩʪʠʤʫʣʷʮʽ ʾʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʫ ʣʽʢʫʚʘʥʥʽ 

ʙʨʘʜʽʘʨʠʪʤʽʡ 

 

ʋʩʚʽʜʦʤʣʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ 

ʧʨʠʟʚʝʣʦ ʜʦ ʧʨʦʜʦʚʞʝʥʥʷ ʧʦʰʫʢʫ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʤʽʩʮʴ ʰʣʫʥʦʯʢʦʚʦʾ 

ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ [89]. ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʦʩʪʽʡʥʦ ʾʩʪʠʤʫʣʷʮʽ ʾʧʫʯʢʘ ɻʽʩʘ (ʉʇɻ) 

ʙʫʣʦ ʚʧʝʨʰʝ ʦʧʠʩʘʥʦ ɼʝhʤʫʭʦʤ ʪʘ ʩʧʽʚʘʚʪ. ʫ 2000 ʨʦʮʽ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʫ 

ʧʘʮʽʻʥʪʽʚ ʟ ʌʇ ʪʘ ʜʠʣʘʪʘʮʽʡʥʦʶ ʢʘʨʜʽʦʤʽʦʧʘʪʽʻʶ [11]. ɹʝʟʧʝʯʥʽʩʪʴ ̔ 
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ʜʦʮʽʣʴʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʽʻʾ ʤʝʪʦʜʠʢʠ ʙʫʣʘ ʟʛʦʜʦʤ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʘ ʚ 

ʜʝʢʽʣʴʢʦʭ ʜʦʩʣʽʜʞʝʥʥʷʭ [91-93]. 

ʇʦʩʪʽʡʥʘ ʉʇɻ ʻ ʬʽʟʽʦʣʦʛʽʯʥʦʶ ʘʣʴʪʝʨʥʘʪʠʚʦʶ ʇʐʉ. ɼʝʧʦʣʷʨʠʟʘʮʽʷ 

ʰʣʫʥʦʯʢʽʚ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ɻʽʩʘ-ʇʫʨʢʽʥʴʻ ʟʘʙʝʟʧʝʯʫʻ ʥʦʨʤʘʣʴʥʫ ʩʠʥʭʨʦʥʥʫ 

ʘʢʪʠʚʘʮʽʶ ʰʣʫʥʦʯʢʽʚ ʽ, ʪʘʢʠʤ ʯʠʥʦʤ, ʟʘʧʦʙʽʛʘʻ ʜʠʩʩʠʥʭʨʦʥʽʾ, ʱʦ ʚʠʢʣʠʢʘʥʘ 

ʇʐʉ.   

ɿʘ ʦʩʪʘʥʥʽ ʜʝʢʽʣʴʢʘ ʨʦʢʽʚ ʩʪʠʤʫʣʷʮʽʷ ʣʽʚʦʾ ʥʽʞʢʠ ʧʫʯʢʘ ɻʽʩʘ (ʉʃʅʇɻ) 

ʥʘʙʫʚʘʻ ʚʩʝ ʙʽʣʴʰʦʛʦ ʚʠʟʥʘʥʥʷ ʧʦʯʠʥʘʶʯʠ ʚʽʜ ʧʝʨʰʦʛʦ ʦʧʠʩʫ ʭʚʦʨʦʛʦ ʟ 

ʢʘʨʜʽʦʤʽʦʧʘʪʽʻʶ ʪʘ ʙʣʦʢʘʜʦʶ ʣʽʚʦʾ ʥʽʞʢʠ ʧʫʯʢʘ ɻʽʩʘ (ɹʃʅʇɻ) ʍʫʘʥʛ ʪʘ ʩʧʽʚʘʚʪ. 

[12]. ʆʙʩʝʨʚʘʮʽʡʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʘʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʽʚ 

ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʙʝʟʧʝʯʥʽʩʪʴ ʮʽʻʾ ʤʝʪʦʜʠʢʠ ʟ ʢʨʘʱʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʫʩʧʽʰʥʦʩʪʽ ʽʤʧʣʘʥʪʘʮʽʾ ʝʣʝʢʪʨʦʜʘ ʪʘ ʩʪʘʙʽʣʴʥʽʠhʤʠ ʧʦʨʦʛʘʤʠ 

ʟʘʭʦʧʣʝʥʥʷ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʧʦʨʽʚʥʷʥʦ ʟ ʉʇɻ [15-17]. 

ɺʽʣʴʛʝʣʴʤ ɻʽʩ-ʤʦʣʦʜʰʠʡ, ʰʚʝʡʮʘʨʩʴʢʠʡ ʘʥʘʪʦʤ ʽ ʢʘʨʜʽʦʣʦʛ, ʚ 1893 ʨʦʮʽ 

ʚʧʝʨʰʝ ʦʧʠʩʘʚ ʩʪʨʫʢʪʫʨʫ ʧʫʯʢʘ ɻʽʩʘ ʪʘ ʡʦʛʦ ʨʦʣʴ ʫ ʧʝʨʝʜʘʯʽ ʧʝʨʝʜʩʝʨʜʥʠʭ 

ʽʤʧʫʣʴʩʽʚ ʥʘ ʰʣʫʥʦʯʢʠ. ʗʧʦʥʩʴʢʠʡ ʧʘʪʦʣʦʛ ʪʘ ʬʽʟʽʦʣʦʛ ʉʫʥʘʦ ʊʘʚʘʨʘ ʟʨʦʙʠʚ 

ʦʩʥʦʚʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʱʦʜʦ ʩʝʨʮʝʚʦʾ ʧʨʦʚʽʜʥʦʩʪʽ ʚ 1903 ʨʦʮʽ [94], ʚʠʷʚʠʚʰʠ 

ʽʩʥʫʚʘʥʥʷ ʚʫʟʣʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ɸɺ-ʚʫʟʣʘ ʡ ʟʨʦʙʠʚʰʠ ʜʝʪʘʣʴʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ 

ʩʠʩʪʝʤʦʶ ɻʽʩʘ-ʇʫʨʢʽʥʴʻ. ɹʘʟʫʶʯʠʩʴ ʥʘ ʘʥʘʪʦʤʽʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʥʷʭ, ʚʽʥ ʟʤʽʛ 

ʧʨʠʧʫʩʪʠʪʠ ʬʽʟʽʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʩʪʝʤʠ ɻʽʩʘ-ʇʫʨʢʽʥʴʻ, ʚʢʣʶʯʘʶʯʠ 

ʰʚʠʜʢ̔ ʩʪʴ ʧʨʦʚʽʜʥʦʩʪ ̔̔ʤʧʫʣʴʩʽʚ. ʇʫʯʦʢ ɻʽʩʘ ʫʪʚʦʨʶʻ ʘʥʘʪʦʤʽʯʥʝ ʧʨʦʜʦʚʞʝʥʥʷ 

ɸɺ-ʚʫʟʣʘ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʟʚô̫ ʟʦʢ ʜʣʷ ʝʣʝʢʪʨʠʯʥʠʭ ʩʠʛʥʘʣʽʚ ʚʽʜ ɸɺ-ʚʫʟʣʘ ʜʦ 

ʧʨʘʚʦʛʦ ʪʘ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʽʚ ʯʝʨʝʟ ʧʨʘʚʫ ʪʘ ʣʽʚʫ ʥʽʞʢʠ ʧʫʯʢʘ ɻʽʩʘ [95]. 

ʇʫʯʦʢ ɻʽʩʘ ʪʘ ʧʨʦʢʩʠʤʘʣʴʥʽ ʛʽʣʢʠ ʩʧʦʯʘʪʢʫ ʧʦʭʦʜʷʪʴ ̫ ʢ ʯʘʩʪʠʥʘ 

ʧʨʠʤʽʪʠʚʥʦʾ ʤʽʞʰʣʫʥʦʯʢʦʚʦʾ ʧʝʨʝʛʦʨʦʜʢʠ. ʇʨʦʪʷʛʦʤ ʜʨʫʛʦʛʦ ʪʨʠʤʝʩʪʨʫ 

ʛʝʩʪʘʮʽʾ ɸɺ-ʚʫʟʦʣ ʟ'ʻʜʥʫʻʪʴʩʷ ʟ ʧʨʦʢʩʠʤʘʣʴʥʦʶ ʯʘʩʪʠʥʦʶ ʧʫʯʢʘ ɻʽʩʘ, ʱʦ 

ʨʦʟʚʠʚʘʻʪʴʩʷ. ʅʝʟʜʘʪʥʽʩʪʴ ʨʦʟʚʠʪʢʫ ʟ'ʻʜʥʘʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʨʦʜʞʝʥʦʾ ʧʦʚʥʦʾ 

ʘʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʦʾ ʙʣʦʢʘʜʠ [95]. ʇʫʯʦʢ ɻʽʩʘ ʧʨʦʩʪʷʛʘʻʪʴʩʷ ʥʠʞʯʝ ʽ ʣʽʚʦʨʫʯ 

ʚʽʜ ɸɺ-ʚʫʟʣʘ, ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚʟ ʟʘʜʥʽʡ ʽ ʥʠʞʥʽʡ ʢʨʘʡ ʧʝʨʝʪʠʥʯʘʩʪʦʾ 

ʤʽʞʰʣʫʥʦʯʢʦʚʦʾ ʧʝʨʝʛʦʨʦʜʢʠ, ʽ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʨʦʟʜʽʣʝʥʠʤ ʥʘ ʢʽʣʴʢʘ 
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ʤʽʣʽʤʝʪʨʽʚ. ʅʘ ʛʨʝʙʝʥʽ ʤô̫ ʟʦʚʦʾ ʯʘʩʪʠʥʠ ʤʽʞʰʣʫʥʦʯʢʦʚʦʾ ʧʝʨʝʛʦʨʦʜʢʠ ʧʫʯʦʢ 

ɻʽʩʘ ʧʦʯʠʥʘʻ ʜʽʣʠʪʠʩʷ ʥʘ ʧʨʘʚʫ ʪʘ ʣʽʚʫ ʥʽʞʢʠ ʧʫʯʢʘ (ʨʠʩ 1.2) [96]. ʉʪʦʚʙʫʨ ʣʽʚʦʾ 

ʥʽʞʢʠ ʧʫʯʢʘ ɻʽʩʘ ʯʘʩʪʦ ʨʦʟʧʘʜʘʻʪʴʩʷ ʥʘ 3 ʧʫʯʢʠ ʧʽʩʣʷ ʧʨʦʢʩʠʤʘʣʴʥʠʭ 2 ʩʤ, ʡ 

ʽʩʥʫʻ ʙʝʟʣʽʯ ʩʫʙʝʥʜʦʢʘʨʜʽʘʣʴʥʠʭ ʨʦʟʛʘʣʫʞʝʥʴ ʪʘ ʚʟʘʻʤʦʟʚô̫ ʟʢʽʚ. ʇʨʦʢʩʠʤʘʣʴʥʘ 

ʯʘʩʪʠʥʘ ʧʫʯʢʘ ɻʽʩʘ ʣʝʞʠʪʴ ʥʘ ʜʽʣʷʥʮʽ ʧʨʘʚʦʧʝʨʝʜʩʝʨʜʥʦ-ʣʽʚʦʰʣʫʥʦʯʢʦʚʦʾ 

ʯʘʩʪʠʥʠ ʧʝʨʝʪʠʥʯʘʩʪʦʾ ʧʝʨʝʛʦʨʦʜʢʠ, ʽ ʜʠʩʪʘʣʴʥʽʰʝ ʚʞʝ ʧʨʦʭʦʜʠʪʴ ʚʟʜʦʚʞ 

ʜʽʣʷʥʢʠ ʧʨʘʚʦ- ʪʘ ʣʽʚʦʰʣʫʥʦʯʢʦʚʦʾ ʤʝʤʙʨʘʥʦʟʥʦʾ ʯʘʩʪʠʥʠ ʧʝʨʝʛʦʨʦʜʢʠ, 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʜ ʢʦʨʝʥʝʤ ʘʦʨʪʠ. 

 

 

ʈʠʩ. 1.2. ɸʥʘʪʦʤʽʷ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ. 

 

ɺ ʥʝʱʦʜʘʚʥʭ̔ ʤʘʢʨʦʩʢʦʧʽʯʥʠʭ ʘʥʘʪʦʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ [97] ʙʫʣʦ 

ʦʧʠʩʘʥʦ 3 ʟʘʛʘʣʴʥʽ ʚʘʨʽʘʥʪʠ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʫʯʢʘ ɻʽʩʘ ʱʦʜʦ ʧʝʨʝʪʠʥʯʘʩʪʦʾ 

ʯʘʩʪʠʥʠ ʰʣʫʥʦʯʢʦʚʦʾ ʧʝʨʝʛʦʨʦʜʢʠ. ɺ ʘʥʘʪʦʤʽʾ I ʪʠʧʫ (46,7% ʽʟ 105 ʚʠʧʘʜʢʽʚ) 

ʧʫʯʦʢ ɻʽʩʘ ʧʨʦʭʦʜʠʪʴ ʫʟʜʦʚʞ ʥʠʞʥʴʦʾ ʤʝʞʽ ʧʝʨʝʪʠʥʯʘʩʪʦʾ ʯʘʩʪʠʥʠ 

ʤʽʞʰʣʫʥʦʯʢʦʚʦʾ ʧʝʨʝʛʦʨʦʜʢʠ, ʘʣʝ ʧʦʢʨʠʪʠʡ ʪʦʥʢʠʤ ʰʘʨʦʤ ʚʦʣʦʢʦʥ ʤʽʦʢʘʨʜʘ, 

ʱʦ ʚʽʜʭʦʜʠʪʴ ʚʽʜ ʤ'ʷʟʦʚʦʾ ʯʘʩʪʠʥʠ ʧʝʨʝʛʦʨʦʜʢʠ. ʇʨʠ ʪʠʧʽ II (32,4%) ʧʫʯʦʢ ɻʽʩʘ 

ʟʥʘʭʦʜʠʚʩʷ ʦʢʨʝʤʦ ʚʽʜ ʥʠʞʥʴʦʾ ʤʝʞʽ ʧʝʨʝʪʠʥʯʘʩʪʦʾ ʯʘʩʪʠʥʠ ʤʽʞʰʣʫʥʦʯʢʦʚʦʾ 
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ʧʝʨʝʛʦʨʦʜʢʠ ʪʘ ʧʨʦʭʦʜʠʪ ɹʫʩʝʨʝʜʠʥʽ ʤʽʞʰʣʫʥʦʯʢʦʚʠʭ ʤô̫ ʟʽʚ. ʇʨʠ ɯɯɯ ʪʠʧ ̔

(21%) ʧʫʯʦʢ ɻʽʩʘ ʟʥʘʭʦʜʠʪʩɹʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʜ ʝʥʜʦʢʘʨʜʦʤ ʽ ʧʦʪʨʘʧʣʷ ̒ʥʘ 

ʧʝʨʝʪʠʥʯʘʩʪʫ ʯʘʩʪʠʥʫ ʤʽʞʰʣʫʥʦʯʢʦʚʦʾ ʧʝʨʝʛʦʨʦʜʢʠ (ʦʛʦʣʝʥʠʡ 

ʘʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʠʡ ʚʫʟʦʣ). ɿʥʘʥʥʷ ʮʠʭ ʘʥʘʪʦʤʽʯʥʠʭ ʚʘʨʽʘʮʽʡ ʧʫʯʢʘ ɻʽʩʘ ʥʘ 

ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʤʘ̒ ʢʣʽʥʽʯʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʽʡʥʦʾ ʩʝʣʝʢʪʠʚʥʦʾ 

ʘʙʦ ʥʝʩʝʣʝʢʪʠʚʥʦʾ ʩʪʠʤʫʣʷʮʽʾ ʧʫʯʢʘ ɻʽʩʘ (ʅʉʉʇɻ), ʘ ʪʘʢʦʞ ʉʃʅʇɻ. ʊʘʢʦʞ 

ʪʨʝʙʘ ʟʚʘʞʘʪʠ ʥʘ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʚʠʪʢʫ ʪʨʘʚʤʠ ʧʫʯʢʘ ɻʽʩʘ, ɦ ʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʪʨʘʥʟʠʪʦʨʥʦʛʦ ʘʙʦ ʩʪʽʡʢʦʛʦ ʙʣʦʢʫ ʥʽʞʦʢ ʧʫʯʢʘ ɻʽʩʘ ʘʙʦ ʧʦʚʥʦʛʦ 

ʘʪʨ̔ʦʚʝʥʪʨʠʢʫʣʷʨʥʦʛʦ ʙʣʦʢʫ [98].  

ʃʽʚʘ ʥʽʞʢʘ ʧʫʯʢʘ ɻʽʩʘ (ʃʅʇɻ) ʧʦʭʦʜʠʪʴ ʚʽʜ ʯʘʩʪʠʥʠ ʧʫʯʢʘ ɻʽʩʘ, ɦ ʦ 

ʨʦʟʛʘʣʫʞʫʻʪʴʩʷ, ̔  ̫ʢʘ ʨʦʟʪʘʰʦʚʘʥʘ ʥʠʞʯʝ ʤʝʤʙʨʘʥʦʟʥʦʾ ʧʝʨʝʛʦʨʦʜʢʠ. ʋʩʽ 

ʚʦʣʦʢʥʘ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʃʅʇɻ, ʣʝʞʘʪʴ ʚ ʦʜʥʽʡ ʧʣʦʱʠʥʽ ʧʽʜ ʝʥʜʦʢʘʨʜʦʤ 

ʩʫʙʘʦʨʪʘʣʴʥʦʾ ʧʝʨʝʛʦʨʦʜʢʦʚʦʾ ʦʙʣʘʩʪʽ ʥʠʞʯʝ pars membranacea ʧʽʜ ʢʫʪʦʤ, ʱʦ 

ʫʪʚʦʨʝʥʠʡ ʥʝʢʦʨʦʥʘʨʥʦ  ʁʪʘ ʧʨʘʚʦ  ʁʢʦʨʦʥʘʨʥʠʤʠ ʩʪʫʣʢʘʤʠ ʘʦʨʪʠ ʪʘ ʤʘʶʪʴ 

ʩʪʨʽʯʢʦʧʦʜʽʙʥʠʡ ʚʠʛʣʷʜ [109]. ʇʦʯʘʪʢʦʚʘ ʯʘʩʪʠʥʘ ʃʅʇɻ ̒  ʥʘʡʚʫʞʯʦʶ, 

ʜʦʩʷʛʘʶʯʠ ʤʘʢʩʠʤʘʣʴʥʦʾ ʰʠʨʠʥʠ ʧʽʩʣʷ ʨʦʟʰʠʨʝʥʥʷ ʙʣʠʟʴʢʦ 10-15 ʤʤ [109]. ʋ 

ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʜʚ ̔ʛʦʣʦʚʥ ̔ʛʽʣʢʠ, ʘ ʩʘʤʝ ʧʝʨʝʜʥ ̫(ʇɻʃʅʇɻ) ʽ ʟʘʜʥʷ 

(ɿɻʃʅʇɻ), ʷʢʽ ʩʣʽʜʫʶʪʴ ʟʘ ʧʝʨʝʜʥʽʤ ̔ ʟʘʜʥʽʤ ʧʘʧʽʣʷʨʥʠʤʠ ʤô̫ ʟʘʤʠ ʟô̫ ʚʣʷʶʪʴʩʷ 

ʦʜʨʘʟʫ ʧʽʩʣʷ ʚʜ̔ʭʦʜʞʝʥʥʷ ʃʅʇɻ. ʗʢ ʧʨʘʚʠʣʦ, ʟʘʜʥʷ ʥʽʞʢʘ ʪʦʚʘɦ ʡ ʢʦʨʦʪʰʘ, 

ʥʽʞ ʧʝʨʝʜʥ ̫[96, 110], ʽ ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʪʘʢʦʞ ʻ ʯʽʪʢʦ ʚʠʨʘʞʝʥʘ ʣʽʚʘ 

ʩʝʧʪʘʣʴʥʘ ʛʽʣʢʘ (ʉɻʃʅʇɻ), ɦʦ ʤʦʞʝ ʚʽʜʭʦʜʠʪʠ ̔ ʟ ɿɻʃʅʇɻ ̔  ʨʽʜʰʝ ï ʟ 

ʇɻʃʇʅʇɻ. ɼʝʤʫʣʝʥ ʽ ʂʫʣʴʙʝʨʪʫʩ [111] ʦʧʠʩʘʣʠ ʘʥʘʪʦʤʽʯʥʽ ʚʘʨʽʘʥʪʠ ʉɻʃʅʇɻ 

ʚ 20 ʥʦʨʤʘʣʴʥʠʭ ʣʶʜʩʴʢʠʭ ʩʝʨʮʷʭ, ʟ ʥʘʡʧʦʰʠʨʝʥʽʰʦʶ ʬʦʨʤʦʶ, ʷʢʫ ʚʦʥʠ 

ʥʘʟʚʘʣʠ ʪʠʧʦʤ I. ʋ ʮʴʦʤʫ ʪʠʧʽ ʉɻʃʅʇɻ ʤʦʞʝ ʚʽʜʭʦʜʠʪʠ ʚʽʜ ʦʩʥʦʚʥʦʾ ʃʅʇɻ 

ʘʙʦ ʾʾ ʚʽʜʛʘʣʫʞʝʥʴ (ɿɻʃʅʇɻ ʘʙʦ ʇɻʃʅʇɻ). ʇʨʠ ʪʠʧʽ II ʉɻʃʅʇɻ ʦʜʥʦʯʘʩʥʦ 

ʚʽʜʛʘʣʫʞʫʻʪʴʩʷ ʚʽʜ ʇɻʃʅʇɻ ̔  ɿɻʃʅʇɻ, ʪʦʜʽ ʷʢ ʧʨʠ ʪʠʧʫ III ʚʦʥʘ ʚʠʛʣʷʜʘʻ ʷʢ 

çʚʽ̫ʣʦʧʦʜʽʙʥʘè ʤʝʨʝʞʘ [112, 113]. ɺ̔ ʜʦʤʦ, ʱʦ ʚʦʣʦʢʥʘ ʉɻʃʅʇɻ ʩʢʣʘʜʘʶʪʴ 

ʤʝʨʝʞʫ ʧʝʨʝʧʣʝʪʝʥʠʭ ʨʦʟʛʘʣʫʞʝʥʴ, ʷʢʽ ʧʦʢʨʠʚʘʶʪʴ ʥʠʞʥʶ ʪʨʝʪʠʥʫ 

ʧʝʨʝʛʦʨʦʜʢʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʫʥʠʢʥʫʪʠ ʨʦʟʰʠʨʝʥʥʷ QRS, ʢʦʣʠ ʦʜʠʥ ʽʟ ʩʝʛʤʝʥʪʽʚ 

LBB ʙʣʦʢʫʻʪʴʩʷ [113]. ɿʘʛʘʣʦʤ, ʚʠʚʯʝʥʥʷ ʘʥʘʪʦʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʃʅʇɻ 
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ʚʠʟʥʘʯʘ ̒ʜʦʮʽʣʴʥʽʩʪʴ ʉʃʅʇɻ, ʷʢ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʤʝʪʦʜʫ ʧʦʩʪʽʡʥʦʾ 

ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ (ʨʠʩ. 1.3) 

 

ʈʠʩ. 1.3. ʈʝʥʪʛʝʥʘʥʘʪʦʤʽʷ ʣʽʚʦʾ ʥʽʞʢʠ ʧʫʯʢʘ ɻʽʩʘ. 

 

ɺ ʦʨʠʛʽʥʘʣʴʥʦʤʫ ʟʚʽʪʽ ɼʝʰʤʫʭʘ ʪʘ ʩʧʽʚʘʚʪ., ʫʩʧʽʰʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ 

ʧʨʦʮʝʜʫʨʠ ʧʦʩʪʽʡʥʦʾ ʉʇɻ ʫ ʚʠʙʨʘʥʠʭ ʧʘʮʽʻʥʪʽʚ ʟ ʢʘʨʜʽʦʤʽʦʧʘʪʽʻʶ, ʷʢʽ 

ʧʝʨʝʥʝʩʣʠ ʘʙʣʷʮʽʶ ɸɺ-ʚʫʟʣʘ, ʩʪʘʥʦʚʠʚ ʙʣʠʟʴʢʦ 66% ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʪʨʘʜʠʮʽʡʥʠʭ ʝʥʜʦʢʘʨʜʽʘʣʴʥʠʭ ʝʣʝʢʪʨʦʜʽʚ [11]. ɿʘʥʦʥ ʪʘ ʩʧʽʚʘʚʪ. ʧʦʚʽʜʦʤʠʣʠ 

ʧʨʦ ʧʦʢʘʟʥʠʢ ʫʩʧʽʰʥʦʩʪʽ ̔ ʤʧʣʘʥʪʘʮʽʾ ʚ ʽʥʪʨʘʦʧʝʨʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜʽ ʚ 92% ʫ 26 

ʧʘʮʽʻʥʪʽʚ ʙʝʟ ʚʠʭʽʜʥʠʭ ʧʦʨʫʰʝʥʴ ʧʨʦʚʽʜʥʦʩʪʽ ʟʘ ʩʠʩʪʝʤʦ  ʁɻʽʩʘ-ʇʫʨʢʽʥʴ̒ , 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʝʥʜʦʢʘʨʜʽʘʣʴʥʠʡ ʝʣʝʢʪʨʦʜ 3830 (Medtronic, ʉʐɸ) [39]. ʋ 

ʥʘʩʪʫʧʥʦʤʫ ʟʚʽʪʽ ʐʘʨʤʠ ʪʘ ʩʧʽʚʘʚʪ. ʧʦʢʘʟʥʠʢ ʫʩʧʽʰʥʦʩʪʽ ʧʦʩʪʘʥʦʚʢʠ ʩʠʩʪʝʤʠ 

ʉʇɻ ʩʪʘʥʦʚʠʚ 80% ʫ ʧʦʩʣʽʜʦʚʥʽʡ ʩʝʨʽʾ ʟ 94 ʥʝʚʽʜʽʙʨʘʥʠʭ ʧʘʮʽʻʥʪʽʚ (ʚʢʣʶʯʘʶʯʠ 

ʧʘʮʽʻʥʪʽʚ ʟ ʧʦʨʫʰʝʥʥʷʤʠ ʧʨʦʚʽʜʥʦʩʪʽ). ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ ʧʨʦʮʝʜʫʨʥʦʛʦ ʜʦʩʚʽʜʫ 

ʫʩʧʽʰʥʽʩʪʴ ʧʦʩʪʽʡʥʦ ʾʛʽʩʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ ʫ ʚʩʽʭ ʧʘʮʽʻʥʪʽʚ, ʚʢʣʶʯʘʶʯʠ ʧʘʮʽʻʥʪʽʚ 
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ʟ ʽʥʬʨʘʥʦʜʘʣʴʥʠʤ Aɺ-ʙʣʦʢʦʤ, ʩʪʘʥʦʚʠʣʘ ʙʽʣʴʰʝ ʥʽʞ 90%. ʇʦʧʨʠ ʪʝ, ʱʦ ʨʘʥʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʚʽʜʦʤʣʷʣʠ ʧʨʦ ʟʥʘʯʥʦ ʙʽʣʴʰʠʡ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʦʧʝʨʘʮʽʾ, 

ʦʩʪʘʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ ʯʘʩ ʬʣʶʦʨʦʩʢʦʧʽʾ ʪʘ ʯʘʩ ʦʧʝʨʘʮʽʾ ʧʦʨʽʚʥʷʥʥʠʡ ʟ 

ʚʽʜʧʦʚʽʜʥʠʤ ʯʘʩʦʤ ʧʨʠ ʪʨʘʜʠʮʽʡʥʽʡ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʽʡ ʩʪʠʤʫʣʷʮʽʾ [103]. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʦʘʥʘʪʦʤʽʯʥʦʛʦ ʢʘʨʪʫʚʘʥʥʷ ʧʽʜ ʯʘʩ ʽʤʧʣʘʥʪʘʮʽʾ ʜʦʟʚʦʣʠʣʦ 

ʤʽʥʽʤʽʟʫʚʘʪʠ ʯʘʩ ʨʝʥʪʛʝʥʦʩʢʦʧʽʾ [104]. ʉʪʠʤʫʣʷʮʽʷ ʣʽʚʦʾ ʥʽʞʢʠ ʧʫʯʢʘ ɻʽʩʘ 

ʟʘʡʤʘʻ ʱʝ ʤʝʥʰʝ ʯʘʩʫ ʦʧʝʨʘʮʽʾ ʟ ʥʘʙʫʪʪʷʤ ʜʦʩʚʽʜʫ ʬʘʭʽʚʮʝʤ [102, 105].  

ʇʦʨʽʚʥʷʥʦ ʟ ʚʠʩʦʢʠʤʠ ʧʦʨʦʛʘʤʠ ʧʨʠ ʉʇɻ, ʧʨʦ ʷʢʽ ʧʦʚʽʜʦʤʣʷʣʠ ʚ ʨʘʥʥʽʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʨʘʜʠʮʽʡʥʠʭ ʝʥʜʦʢʘʨʜʽʘʣʴʥʠʭ ʝʣʝʢʪʨʦʜʽʚ, 

ʦʩʪʘʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ ʟʘʜʦʚʽʣʴʥʽ ʧʦʨʦʛʠ, ̫ʢ ʦʜʨʘʟʫ ʧʽʩʣʷ ʽʤʧʣʘʥʪʘʮʽʾ, 

ʪʘʢ ʽ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ʋ ʜʦʩʣʽʜʞʝʥʥʽ, ɦ ʦ ʚʢʣʶʯʘʣʦ 75 

ʧʘʮʽʻʥʪʽʚ ʟ ʫʩʧʽʰʥʦʶ ʧʦʩʪʽʡʥʦʶ ʉʇɻ ɺʽʜʞʘʷʨʘʤʘʥ ʪʘ ʩʧʽʚʘʚʪ. [100] 

ʧʦʚʽʜʦʤʠʣʠ, ʱʦ ʧʦʨʦʛʠ ʩʪʠʤʫʣʷʮʽʾ ʩʢʣʘʣʠ 1,3 Ñ 0,5 ɺ ʧʨʠ 0,5 ʤʩ ʧʽʜ ʯʘʩ 

ʽʤʧʣʘʥʪʘʮʽʾ, ʷʢʽ ʟʘʣʠʰʘʣʠʩʴ ʩʪʘʙʽʣʴʥʠʤʠ ʧʨʦʪʷʛʦʤ 5-ʨʽʯʥʦʛʦ ʧʝʨʽʦʜʫ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ (1,62 Ñ 1,0 ɺ ʧʨʠ 0,5 ʤʩ). ɺ ʽʥʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ, ʧʨʠʩʚʷʯʝʥʦʤʫ 

ʘʙʣʷʮʽʾ ɸɺ-ʚʫʟʣʘ ʪʘ ʉʇɻ ʫ 42 ʧʘʮʽʻʥʪʽʚ, ʧʦʨʽʛ ʟʘʭʦʧʣʝʥʥʷ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ 

ʩʪʘʥʦʚʠʚ 1,5 Ñ 1,0 ɺ ʧʨʠ 0,5 ʤʩ ʽ ʟʘʣʠʰʘʚʩʷ ʥʝʟʤʽʥʥʠʤ ʧʨʦʪʷʛʦʤ ʤʝʜʽʘʥʠ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʫ 20 ʤʽʩʷʮʽʚ [101]. ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʟ̔ 100 ʧʘʮʽʻʥʪʽʚ ʟ ɸɺ 

ʙʣʦʢʘʜʦʶ ʧʦʨʽʛ ʉʇɻ ʧʽʜ ʯʘʩ ʽʤʧʣʘʥʪʘʮʽʾ ʩʪʘʥʦʚʠʚ 1,3 Ñ 0,9 ɺ ʥʘ 0,5 ʤʩ ʽ ʜʝʱʦ 

ʧʽʜʚʠʱʫʚʘʚʩʷ ʜʦ 1,7 Ñ 1,0 ɺ ʥʘ 0,5 ʤʩ ʧʨʦʪʷʛʦʤ ʩʝʨʝʜʥʴʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚ 19 

ʤʽʩʷʮʽʚ [130]. ʇʦʨʦʛʠ ʉʇʉʉ ʧʨʠ ʉʃʅʇɻ, ʷʢ ʙʫʣʦ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʚ ʩʝʨʽʾ 

ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʤʝʪʘʘʥʘʣʽʟʽ ʜʦʩʣʽʜʞʝʥʴ, ̒  ʟʥʘʯʥʦ ʤʝʥʰʠʤʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʉʇɻ 

[15-17, 106]. 

ʈʝʟʫʣʴʪʘʪʠ ʤʝʪʘʘʥʘʣʽʟʫ 26 ʥʘʫʢʦʚʠʭ ʧʫʙʣʽʢʘʮʽʡ ʥʘ ʪʝʤʫ ʧʦʩʪʽʡʥʦʾ ʉʇʉ 

(20-ʨʽʯʥʠʡ ʜʦʩʚʽʜ 16 ʮʝʥʪʨʽʚ ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʫ), ʱʦ ʚʢʣʶʯʘʚ 1438 ʧʘʮʽʻʥʪʽʚ, 

ʧʦʢʘʟʘʣʠ, ʱʦ ʩʝʨʝʜʥʷ ʫʩʧʽʰʥʽʩʪʴ ʤ̔ʧʣʘʥʪʘʮʽʾ ʝʣʝʢʪʨʦʜʘ ʜʣʷ ʉʇɻ ʩʢʣʘʣʘ 84,8%, 

ʘ ʌɺʃʐ ʚ ʩʝʨʝʜʥʴʦʤʫ ʚʠʨʦʩʣʘ ʥʘ 5,9% [90]. ʆʛʣʷʜʦʚʝ ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ 

ʚʢʣʶʯʘʣʦ ʧʘʮʽʻʥʪʽʚ ʟ̔ ʩʧʨʦʙʦʶ ʧʦʟʠʮʽʶʚʘʥʥ ̫ʝʣʝʢʪʨʦʜʘ ʜʣʷ ʉʃʅʇɻ ʫ 14 

ʻʚʨʦʧʝʡʩʴʢʠʭ ʮʝʥʪʨʘʭ ʟʘ ʙʫʜʴ-̫ ʢʠʤʠ ʧʦʢʘʟʘʥʥʷʤʠ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʦ ʥʘʚʽʪʴ 

ʢʨʘʱʽ ʧʦʢʘʟʥʠʢʠ ʫʩʧʽʰʥʦʩʪʽ ʧʨʦʮʝʜʫʨʠ [14]. ʉʝʨʝʜ 2533 ʧʘʮʽʻʥʪʽʚ ʨʽʚʝʥʴ 
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ʫʩʧʽʭʫ ʽʤʧʣʘʥʪʘʮʽʾ ʝʣʝʢʪʨʦʜʘ ʜʣʷ ʉʃʅʇɻ ʧʨʠ ʙʨʘʜʽʘʨʠʪʤʽʾ ʪʘ ʩʝʨʮʝʚʽʡ 

ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʩʪʘʥʦʚʠʣʠ 92,4% ʽ 82,2% ʚʽʜʧʦʚʽʜʥʦ. ʉʝʨʝʜʥʽʡ ʧʦʨʽʛ ʟʘʭʦʧʣʝʥʥʷ 

ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʩʪʘʥʦʚʠʚ 0,77 V ̔ ʯʫʪʣʠʚʽʩʪʴ ʩʢʣʘʣʘ 10,6 mV. ʎʽ 

ʧʦʢʘʟʥʠʢʠ ʟʘʣʠʰʘʣʠʩʴ ʩʪʘʙʽʣʴʥʠʤʠ ʧʨʦʪʷʛʦʤ ʩʝʨʝʜʥʴʦʛʦ ʧʝʨʽʦʜʫ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚ 6,4 ʤʽʩʷʮ.̫  

ʍʦʯʘ ʚʠʚʯʝʥʥʷ ʉʃʅʇɻ ʚʩʝ ʱʝ ʟʥʘʭʦʜʠʪʴʩ̫ ʥʘ ʜʦʩʣʽʜʥʠʮʴʢʽʡ ʬʘʟʽ, 

ʨʝʟʫʣʴʪʘʪʠ ʥʝʱʦʜʘʚʥʽʭ ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʦʙʥʘʜʽʡʣʠʚʠʤʠ. ʍʫʘʥʛ ʪʘ 

ʩʧʽʚʘʚʪ. [12] ʙʫʣʠ ʧʝʨʰʦʶ ʛʨʫʧʦʶ, ʱʦ ʧʦʚʽʜʦʤʠʣʘ ʧʨʦ ʉʃʅʇɻ ʫ ʧʘʮʽʻʥʪʘ ʟ 

ʜʠʣʘʪʘʮʽʡʥʦʶ ʢʘʨʜʽʦʤʽʦʧʘʪʽʻ.ʁ ɿʦʢʨʝʤʘ, ʚʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʥʠʟʴʢʫ 

ʘʤʧʣʽʪʫʜʫ ʩʪʠʤʫʣʷʮʽʾ ʜʣʷ ʢʦʨʝʢʮʽʾ ɹʃʅʇɻ ʟ ʩʫʧʫʪʥʴʦ ʚʠʥʠʢʘʶʯʦʶ ɹʇʅʇɻ ʥʘ 

ɽʂɻ. ʇʽʩʣʷ ʦʜʥʦʨʽʯʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚʦʥʠ ʚʠʷʚʠʣʠ ʟʙʽʣʴʰʝʥʥʷ ʌɺʃʐ ʥʘ 

62% ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʯʘʪʢʦʚʠʤ ʧʦʢʘʟʥʠʢʦʤ 32%. ʂʨʽʤ ʪʦʛʦ, ʢʽʥʮʝʚʦ-ʜʽʘʩʪʦʣʽʯʥʠʡ 

ʜʽʘʤʝʪʨ (ʂɼɼ) ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ ʟʤʝʥʰʠʚʩʷ ʟ 76 ʜʦ 42 ʤʤ, ʪʦʜʽ ʷʢ ʢʣʘʩ ʉʅ ʟʘ 

NYHA ʧʦʢʨʘʱʠʚʩʷ ʟ ʚʠʭʽʜʥʦʛʦ IV ʜʦ I ʢʣʘʩʫ [12]. ʇʦʜʽʙʥʠʤ ʯʠʥʦʤ ʃ ̔ʪʘ 

ʩʧʽʚʘʚʪ. [114] ʧʦʚʽʜʦʤʠʣʠ ʧʨʦ ʧʘʮʽʻʥʪʘ ʟ ʩʠʤʧʪʦʤʘʪʠʯʥʦ  ʁʩʠʩʪʦʣʽʯʥʦ  ʁʉʅ ʽ 

ʧʦʚʥʦ  ʁɹʃʅʇɻ, ʫ ʷʢʦʛʦ ʙʫʣʘ ʟʘʩʪʦʩʦʚʘʥʘ ʉʃʅʇɻ. ɹʃʅʇɻ ʙʫʣʘ ʢʦʨʠʛʦʚʘʥʘ 

(ʪʨʠʚʘʣʽʩʪʴ QRS <120 ʤʩ) ʘʤʧʣʽʪʫʜʦʶ ʩʪʠʤʫʣʷʮʽ ʾʟ ʟʘʭʦʧʣʝʥʥʷʤ ʧʨʦʚʽʜʥʦʾ 

ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʚ 0,5 ɺ, ʧʨʠ ʮʴʦʤʫ ʘʚʪʦʨʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʟʥʘʯʥʝ ʧʦʢʨʘʱʝʥʥʷ 

ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʜʦ ʬʽʟʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥ,ɹ ʟʤʝʥʰʝʥʥʷ ʨʦʟʤʽʨʫ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ 

ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʦʚʽʜʥʦʩʪʽ ʧʦ ʃʅʇɻ ʯʝʨʝʟ 1 ʨ̔ʢ ʉʃʅʇɻ [114]. ɺʫ ʪʘ ʩʧʽʚʘʚʪ. 

[115] ʧʦʚʽʜʦʤʠʣʠ ʧʨʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʉʃʅʇɻ ʫ 74-ʨʽʯʥʦʛʦ ʧʘʮʽʻʥʪʘ ʟ ʉɯʂʄʇ 

(ʌɺʃʐ 34% ʽ ʂɼɼʃʐ 62 ʤʤ), ʩʧʨʠʯʠʥʝʥʫ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʶ ʘʧʽʢʘʣʴʥʦʶ 

ʩʪʠʤʫʣʷʮʽʻʶ. ɺʦʥʠ ʚʠʷʚʠʣʠ, ʱʦ ʌɺʃʐ ʧʘʮʽʻʥʪʘ ʟʨʦʩʣʘ ʜʦ 63%, ʡʦʛʦ ʂɼɼʃʐ 

ʟʤʝʥʰʠʣʘʩʷ ʜʦ 46 ʤʤ, ʘ ʢʣʘʩ NYHA ʧʦʢʨʘʱʠʚʩʷ ʟ III ʜʦ I ʢʣʘʩʫ ʧʽʩʣʷ 6 ʤʽʩʷʮʽʚ 

ʉʃʅʇɻ. ɺʦʥʠ ʟʘʬʽʢʩʫʚʘʣʠ ʧʦʨʽʛ ʟʘʭʦʧʣʝʥʥʷ ʃʅʇɻ ʚ 0,5 ɺ ʥʘ 0,5 ʤʩ ʪʘ 

ʘʤʧʣʽʪʫʜʫ ʩʠʛʥʘʣʫ ʟʫʙʮʷ R ʚ 20 ʤɺ [115]. ɺʽʜʞʘʷʨʘʤʘʥ ʪʘ ʩʧʽʚʘʚʪ. [116] 

ʧʦʚʽʜʦʤʠʣʠ ʧʨʦ ʫʩʧʽʰʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʉʃʇɻ ʫ ʧʘʮʽʻʥʪʘ, ʷʢʠʡ ʧʝʨʝʥʽʩ ʟʘʤʽʥʫ 

ʪʨʠʢʫʩʧʽʜʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ ʙʽʦʧʨʦʪʝʟʦʤ, ʫ ʷʢʦʛʦ ʥʝ ʚʜʘʣʦʩʴ ʣʦʢʘʣʽʟʫʚʘʪʠ 

ʧʨʦʢʩʠʤʘʣʴʥʠʡ ʧʫʯʦʢ ɻʽʩʘ ʚ ʧʨʘʚʦʤʫ ʧʝʨʝʜʩʝʨʜʽ. 



ро 
 

ɼʝʢʽʣʴʢʘ ʧʨʦʩʧʝʢʪʠʚʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ, ʱʦ ʧʦʩʪʽʡʥʘ 

ʉʃʅʇɻ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʩʪʘʙʽʣʴʥʠʤʠ ʧʦʨʦʛʘʤʠ, ʚʫʟʴʢʦ  ʁʪʨʠʚʘʣʽʩʪ ʁQRS ̔ 

ʟʙʝʨʝʞʝʥʦʶ ʩʠʥʭʨʦʥʥʽʩʪ ʁʣ̔ ʚʦʛʦ ʰʣʫʥʦʯʢʘ ʟ ʣʠʰʝ ʢʽʣʴʢʦʤʘ ʫʩʢʣʘʜʥʝʥʥʷʤʠ 

[117-126]. ʍʘʩʫʤʽ ʪʘ ʩʧʽʚʘʚʪ. [127] ʩʧʨʦʙʫʚʘʣʠ ʟʘʩʪʦʩʫʚʘʪʠ ʉʃʅʇɻ ʫ 21 

ʧʘʮʽʻʥʪʘ ʧʽʩʣʷ ʥʝʚʜʘʣʦʾ ʉʇɻ ʧʨʠ ʘʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʽʡ ʙʣʦʢʘʜʽ ʪʘ ʦʪʨʠʤʘʣʠ 

ʧʦʢʘʟʥʠʢ ʫʩʧʽʰʥʦʩʪʽ ʧʨʦʮʝʜʫʨʠ 81% (17/21). ʉʝʨʝʜʥʽʡ ʯʘʩ ʧʨʦʮʝʜʫʨʠ 

ʽʤʧʣʘʥʪʘʮʽʾ ʩʠʩʪʝʤʠ ʜʣ ̫ʉʃʅʇɻ ʩʢʣʘʚ ʤʝʥʰʝ ʥʽʞ 15 ʭʚ, ʪʦʜʽ ʷʢ ʪʨʠʚʘʣʽʩʪʴ 

QRS ʟʤʝʥʰʠʣʘʩʷ ʟ 116 Ñ 8,3 ʤʩ ʜʦ 108 Ñ 4,2 ʤʩ. ʂʨʽʤ ʪʦʛʦ, ʛʨʫʧʘ ʜʦʩʷʛʣʘ 

ʟʥʘʯʥʦʛʦ ʟʚʫʞʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ QRS ʫ ʯʦʪʠʨʴʦʭ ʧʘʮʽʻʥʪʽʚ ʽʟ ɹʃʅʇɻ (ʚʽʜ 151 Ñ 

4,0 ʜʦ 122 Ñ 6,7 ʤʩ, ʨ = 0,01), ʽʟ ʩʝʨʝʜʥʽʤ ʧʦʨʦʛʦʤ ʟʘʭʦʧʣʝʥʥʷ ʪʘ ʢʦʨʝʢʮʽʾ 

ɹʃʅʇɻ ʚ 0,77 Ñ 0,07 ɺ ʥʘ 0,4 ʤʩ ʪʘ 0,89 Ñ 0,14 ɺ ʥʘ 0,4 ʤʩ ʚʽʜʧʦʚʽʜʥʦ. ʉʧʝʢʣ-

ʪʨʝʢʽʥʛ ʝʭʦʢʘʨʜʽʦʛʨʘʬʽ ̫ʥʝ ʚʠʷʚʠʣʘ ʟʥʘʯʥʦʛʦ ʧʦʛʽʨʰʝʥʥʷ ʟʘʛʘʣʴʥʦʾ 

ʧʦʟʜʦʚʞʥʴʦʾ ʜʝʬʦʨʤʘʮʽʾ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ ʚʽʜʥʦʩʥʦ ʟʘʤʽʩʥʦʛʦ ʨʠʪʤʫ ʧʽʜ ʯʘʩ 

ʉʃʅʇɻ. ʊʘʢʦʞ ʜʦʩʣʽʜʥʠʢʠ ʥʝ ʚʽʜʟʥʘʯʘʣʠ ʫʩʢʣʘʜʥʝʥʴ ʧʨʦʪʷʛʦʤ 6 ʤʽʩʷʮʽʚ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ [127]. ʃʽ ʪʘ ʩʧʽʚʘʚʪ. [119] ʜʦʩʣʽʜʠʣʠ ʉʃʅʇɻ ʫ 87 ʧʘʮʽʻʥʪʽʚ ʟ 

ɼʉɺ ʪʘ ʜʠʩʬʫʥʢʮʽʻʶ ʘʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʦ ʾʧʨʦʚʽʜʥʦʩʪ̔ ʪʘ ʜʦʩʷʛʣʠ 80,5% ʫʩʧʽʭʫ 

ʽʤʧʣʘʥʪʘʮʽʾ ʩʠʩʪʝʤʠ ʜʣʷ ʉʃʅʇɻ ̔ ʟ ʩʝʨʝʜʥʽʤ ʯʘʩʦʤ ʧʨʦʮʝʜʫʨʠ 18,0 Ñ 8,8 ʭʚ. 

ʊʨʠʚʘʣʽʩʪʴ QRS ʥʘ ʉʃʅʇɻ ʙʫʣʘ ʟʥʘʯʥʦ ʤʝʥʰʦʶ, ʥʽʞ ʧʨʠ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʽʡ 

ʚʝʨʭʽʚʢʦʚʽʡ ʩʪʠʤʫʣʷʮʽ ʾ(113,2 Ñ 9,9 ʤʩ ʧʨʦʪʠ 144,4 Ñ 12,8 ʤʩ, p <.001). ʇʦʨʽʛ 

ʩʪʠʤʫʣʷʮʽʾ ʙʫʚ ʥʠʟʴʢʠʤ ʽ ʩʪʘʙʽʣʴʥʠʤ (0,76 Ñ 0,22 ɺ). ʂʨʽʤ ʪʦʛʦ, ʜʦʩʣʽʜʥʠʢʠ ʥʝ 

ʩʧʦʩʪʝʨʽʛʘʣʠ ʫʩʢʣʘʜʥʝʥʴ ʧʨʦʪʷʛʦʤ 3 ʤʽʩʷʮʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ [119]. 

ɺʽʜʞʘʷʨʘʤʘʥ ʪʘ ʩʧʽʚʘʚʪ. [122] ʟʘʬʽʢʩʫʚʘʣʠ ʧʦʢʘʟʥʠʢ ʫʩʧʽʰʥʦʩʪʽ ʧʨʦʮʝʜʫʨʠ 

ʉʃʅʇɻ ʫ 93 (93/100) ʽ 88% (21/24) ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʙʨʘʜʠʢʘʨʜʽʻʶ ʪʘ ɹʃʅʇɻ 

ʚʽʜʧʦʚʽʜʥʦ. ɿ ʾʭʥʽʭ ʚʠʩʥʦʚʢʽʚ ʙʫʣʦ ʦʯʝʚʠʜʥʦ, ʱʦ ʉʃʅʇɻ ʤʦʞʝ ʟʥʘʯʥʦ 

ʟʤʝʥʰʠʪʠ ʪʨʠʚʘʣʽʩʪʴ QRS ʫ ʧʘʮʽʻʥʪʽʚ ʟ ɹʃʅʇɻ (137 Ñ 19 ʤʩ vs. 162 Ñ 21 ʤʩ, 

p <.001). ʇʨʠʤʽʪʥʦ, ʱʦ ʘʚʪʦʨʠ ʧʦʚʽʜʦʤʠʣʠ, ʱʦ ʫ ʪʨʴʦʭ ʧʘʮʽʻʥʪʽʚ 

ʩʧʦʩʪʝʨʽʛʘʣʘʩ ɹʜʠʩʣʦʢʘʮʽʷ ʝʣʝʢʪʨʦʜʘ ʧʨʦʪʷʛʦʤ 24 ʛʦʜʠʥ, ʫ ʪʨʴʦʭ ʽʥʰʠʭ 

ʚʽʜʙʫʣʘʩʴ ʧʝʨʬʦʨʘʮʽʷ ʤʽʞʰʣʫʥʦʯʢʦʚʦʾ ʧʝʨʝʛʦʨʦʜʢʠ ʝʣʝʢʪʨʦʜʦʤ, ʪʦʜʽ ʷʢ ʫ 

ʦʜʥʦʛʦ ï ʧʝʨʠʢʘʨʜʽʘʣʴʥʠʡ ʚʠʧʽʪ. ʇʨʦʪʝ ʚʦʥʠ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʠ ʪʨʘʥʟʠʪʦʨʥʠʭ 

ʽʰʝʤʽʯʥʠʭ ʘʪʘʢ ʘʙʦ ʪʨʦʤʙʦʝʤʙʦʣʽʾ ʚ ʞʦʜʥʦʛʦ ʟ ʧʘʮʽʻʥʪʽʚ ʧʽʜ ʯʘʩ 



рп 
 

ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ [122]. ʏʝʥ ʪʘ ʩʧʽʚʘʚʪ. [117] ʧʦʨʽʚʥʷʣʠ 

ʧʘʨʘʤʝʪʨʠ ɽʂɻ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʉʃʅʇɻ ʪʘ ʇʐ ʚʝʨʭʽʚʢʦʚʦʶ ʩʪʠʤʫʣʷʮʽʻʶ ̔  

ʚʠʷʚʠʣʠ ʟʥʘʯʥʦ ʤʝʥʰʫ ʪʨʠʚʘʣʽʩʪʴ QRS ʚ ʛʨʫʧʽ ʉʃʅʇɻ, ʥʽʞ ʚ ʛʨʫʧʽ ʇʐ 

ʩʪʠʤʫʣʷʮʽʾ (111,85 Ñ 10,77 ʤʩ vs. 160,15 Ñ 15,04 ʤʩ, p <.001). ʋ ʜʚʦʭ ʧʘʮʽʻʥʪʽʚ ʟ 

ʢʦʨʝʢʮʽʻʶ ɹʃʅʇɻ ʟʘ ʜʦʧʦʤʦʛʦʶ ʉʃʅʇɻ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʤʝʥʰʝʥʥʷ 

ʪʨʠʚʘʣʦʩʪʽ QRS ̔ʟ 178 ʽ 168 ʤʩ ʧʽʜ ʯʘʩ ʚʣʘʩʥʦʛʦ ʨʠʪʤʫ ʜʦ 120 ʽ 128 ʤʩ ʧʽʜ ʯʘʩ 

ʉʃʅʇɻ ʚʽʜʧʦʚʽʜʥʦ. ʂʨʽʤ ʪʦʛʦ, ʚ ʦʜʥʦʛʦ ʧʘʮʽʻʥʪʘ ʟ ɹʇʅʇɻ ʙʫʣʘ ʚʠʷʚʣʝʥʘ 

ʤʝʥʰʘ ʪʨʠʚʘʣʽʩʪʴ QRS ʚʽʜ 188 ʜʦ 130 ʤʩ ʥʘ ʉʃʅʇɻ. ɼʦʩʣʽʜʥʠʢʠ ʪʘʢʦʞ ʥʝ 

ʚʠʷʚʠʣʠ ʩʫʪʪʻʚʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʧʦʨʦʛʘʤʠ ʩʪʠʤʫʣʷʮʽʾ (0,73 Ñ 0,20 ɺ vs. 0,61 

Ñ 0,23 ɺ), ʷʢ ʽ ʫʩʢʣʘʜʥʝʥʴ ʟʘ ʯʘʩ ʪʨʠʤʽʩʷʯʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ [117]. 

ɯʩʥʫʶʪʴ ʽ ʧʨʦʙʣʝʤʥʽ ʧʠʪʘʥʥʷ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥ ̔ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ 

ʩʠʩʪʝʤʠ ʩʝʨʮʷ. ʆʙʣʘʩʪʴ ʧʫʯʢʘ ɻʽʩʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʮʝʥʪʨʘʣʴʥʦʤʫ ʬʽʙʨʦʟʥʦʤʫ 

ʪʽʣʽ, ʤʽʥʽʤʘʣʴʥʦ ʦʪʦʯʝʥʦʤʫ ʪʢʘʥʠʥʦʶ ʤʽʦʢʘʨʜʘ. ʗʢʱʦ ʢʽʥʯʠʢ ʝʣʝʢʪʨʦʜʘ ʥʝ 

ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʚʦʣʦʢʥʠʩʪʫ ʽʟʦʣʷʮʽʶ ʧʫʯʢʘ ɻʽʩʘ, ʘʙʦ ʥʝ ʟʥʘʭʦʜʠʪʴʩʷ ʚ 

ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʙʣʠʟʴʢʦʩʪʽ, ʧʦʨʦʛʠ ʟʘʭʦʧʣʝʥʥʷ ʧʫʯʢʘ ɻʽʩʘ ʤʦʞʫʪʴ ʙʫʪʠ ʟʥʘʯʥʦ 

ʚʠʱʠʤʠ, ʥʽʞ ʧʦʨʦʛʠ ʟʘʭʦʧʣʝʥʥʷ ʧʨʘʚʦʛʦ ʰʣʫʥʦʯʢʘ. ʋ ʜʝʷʢʠʭ ʧʘʮʽʻʥʪʽʚ ʧʫʯʦʢ 

ɻʽʩʘ ʤʦʞʝ ʙʫʪʠ ʨʦʟʪʘʰʦʚʘʥʠʡ ʛʣʠʙʰʝ, ʘ ʩʧʽʨʘʣʴ ʤʦʞʝ ʙʫʪʠ ʥʝʜʦʩʪʘʪʥʴʦ 

ʜʦʚʛʦʶ, ʱʦʙ ʧʨʠ ʩʪʠʤʫʣʷʮʽʾ ʜʦʩʷʛʪʠ ʟʘʜʦʚʽʣʴʥʠʭ ʧʦʨʦʛʽʚ ʛʽʩʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ. ʋ 

ʜʝʷʢʠʭ ʧʘʮʽʻʥʪʽʚ ʧʦʨʽʛ ʟʘʭʦʧʣʝʥʥʷ ʧʫʯʢʘ ɻʽʩʘ ʤʦʞʝ ʧʦʩʪʫʧʦʚʦ ʟʨʦʩʪʘʪʠ ʧʽʜ ʯʘʩ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ɺʽʜʞʘʷʨʘʤʘʥ ʪʘ ʩʧʽʚʘʚʪ. [130] ʧʦʚʽʜʦʤʠʣʠ, ʱʦ ʧʦʨʦʛʦʚʽ 

ʟʥʘʯʝʥʥʷ ʛʽʩʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ ʟʘʣʠʰʘʣʠʩʴ ʚʽʜʥʦʩʥʦ ʩʪʘʙʽʣʴʥʠʤʠ ʧʨʦʪʷʛʦʤ 5-

ʨʽʯʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ 75 ʧʘʮʽʻʥʪʘʤʠ (1,35 Ñ 0,9 ɺ ʥʘ ʽʤʧʣʘʥʪʘʮʽʾ ʧʨʦʪʠ 1,62 

Ñ 1,00 ɺ ʧʨʠ 0,5 ʤʩ). ɿʙʽʣʴʰʝʥʥʷ ʭʨʦʥʽʯʥʦʛʦ ʧʦʨʦʛʫ ʩʪʠʤʫʣʷʮʽʾ ʙʽʣʴʰʝ ʥʽʞ ʥʘ 

1 ɺ ʚʽʜ ʚʠʭʽʜʥʦʛʦ ʨʽʚʥʷ ʙʫʣʦ ʚʽʜʟʥʘʯʝʥʦ ʫ 9 ʧʘʮʽʻʥʪʽʚ ʟ ʛʽʩʦʚʦʶ ʩʪʠʤʫʣʷʮʽʻʶ 

ʧʦʨʽʚʥʷʥʦ ʟ 6 ʧʘʮʽʻʥʪʘʤʠ ʟ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʶ ʩʪʠʤʫʣʷʮʽʻʶ (12% ʧʨʦʪʠ 6%) 

[42]. 

ʊʘʢʦʞ ʦʜʥʽʻʶ ʟ ʧʨʦʙʣʝʤ ʥʘ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʘʭ ʙʫʚ ʨʠʟʠʢ ʧʦʨʫʰʝʥʥʷ 

ʬʫʥʢʮʽʾ ʝʣʝʢʪʨʦʜʘ ʜʣʷ ʉʇɻ, ʪʦʤʫ ʙʘʛʘʪʦ ʭʽʨʫʨʛʽʚ ʨʝʛʫʣʷʨʥʦ ʽʤʧʣʘʥʪʫʚʘʣʠ 

ʩʪʨʘʭʫʚʘʣʴʥʠʡ ʝʣʝʢʪʨʦʜ ʜʣʷ ʩʪʠʤʫʣʷʮʽʾ ʧʨʘʚʦʛʦ ʰʣʫʥʦʯʢʘ. ʆʩʪʘʥʥʽ ʟʚʽʪʠ 

ʧʦʢʘʟʫʶʪʴ, ʱʦ ʛʽʩʦʚʽ ʝʣʝʢʪʨʦʜʠ ʻ ʚʽʜʥʦʩʥʦ ʩʪʘʙʽʣʴʥʠʤʠ, ʽ ʧʦʩʪʘʥʦʚʢʘ 



рр 
 

ʨʝʟʝʨʚʥʦʛʦ ʝʣʝʢʪʨʦʜʘ ʚ ʧʨʘʚʠʡ ʰʣʫʥʦʯʦʢ ʜʣʷ ʩʪʨʘʭʫʚʘʣʴʥʦʾ ʩʪʠʤʫʣʷʮʽʾ ʥʝ ʻ 

ʥʝʦʙʭʽʜʥʦʶ ʫ ʙʽʣʴʰʦʩʪʽ ʧʘʮʽʻʥʪʽʚ [107, 130]. ɺ ʥʝʜʘʚʥʴʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ 

ɺʽʜʞʘʷʨʘʤʘʥ ʪʘ ʩʧʽʚʘʚʪ. [130] ʛʦʩʪʨʠʡ ʙʣʦʢ ʚʠʭʦʜʫ ʩʪʠʤʫʣʷʮʽʾ (exit block) ʤʘʚ 

ʤʽʩʮʝ ʫ 2 ʽʟ 100 ʧʘʮʽʻʥʪʽʚ ʟ Aɺ-ʙʣʦʢʘʜʦʶ ʪʘ ʛʽʩʦʚʦʶ ʩʪʠʤʫʣʷʮʽʻʶ. ʏʝʨʝʟ 2-6 

ʤʽʩʷʮʽʚ ʧʽʩʣʷ ʽʤʧʣʘʥʪʘʮʽʾ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʝʚʽʟʽʾ ʛʽʩʦʚʦʛʦ ʝʣʝʢʪʨʦʜʘ ʚʠʥʠʢʣʘ ʱʝ ʫ 

3 ʧʘʮʽʻʥʪʽʚ ʯʝʨʝʟ ʧʨʦʛʨʝʩʫʶʯʝ ʟʨʦʩʪʘʥʥʷ ʧʦʨʦʛʽʚ ʛʽʩʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ ʪʘ 

ʧʦʪʨʝʙʫʚʘʣʦ ʨʝʚʽʟʽʾ ʰʣʫʥʦʯʢʦʚʦʛʦ (ʛʽʩʦʚʦʛʦ) ʝʣʝʢʪʨʦʜʘ (5%) [130]. ʋ 

ʜʦʚʛʦʩʪʨʦʢʦʚʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ 75 ʧʘʮʽʻʥʪʽʚ ʟ ʉʇɻ, ʨʝʚʽʟʽʷ ʰʣʫʥʦʯʢʦʚʦʛʦ (ʜʣʷ 

ʉʇɻ) ʝʣʝʢʪʨʦʜʘ ʙʫʣʘ ʧʦʪʨʽʙʥʘ 5 ʧʘʮʽʻʥʪʘʤ (6,7%), 4 ʟ ʷʢʠʭ ʫʩʧʽʰʥʦ ʚʠʢʦʥʘʥʦ 

ʟʘʤʽʥʫ ʝʣʝʢʪʨʦʜʘ ʚ ʟʦʥʽ ʧʫʯʢʘ ɻʽʩʘ ʥʘʚʽʪʴ ʯʝʨʝʟ 5 ʨʦʢʽʚ ʧʽʩʣʷ ʧʝʨʚʠʥʥʦʾ 

ʽʤʧʣʘʥʪʘʮʽʾ [107]. ɺ ʩʫʯʘʩʥʠʭ ʦʛʣʷʜʦʚʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʪʘ ʤʝʪʘʘʥʘʣʽʟ ̔

ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʘ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʘ ʙʝʟʧʝʯʥʽʩʪʴ ʉʃʅʇɻ ʟ ʢʨʘʱʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʫʩʧʽʰʥʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʧʨʦʮʝʜʫʨʠ ʽʤʧʣʘʥʪʘʮʽʾ ʪʘ ʙʽʣʴʰ 

ʩʪʘʙʽʣʴʥʠʤʠ ʧʦʨʦʛʘʤʠ ʟʘʭʦʧʣʝʥʥʷ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʧʦʨʽʚʥʷʥʦ ʟʽ 

ʩʪʠʤʫʣʷʮʽʻʶ ʧʫʯʢʘ ɻʽʩʘ [15, 16, 17]. 

ɺ ʥʝʜʘʚʥʴʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʧʨʠʩʚʷʯʝʥʦʤʫ ʝʢʩʪʨʘʢʮʽʾ ʛʽʩʦʚʠʭ ʝʣʝʢʪʨʦʜʽʚ 

ɺʽʜʞʘʷʨʘʤʘʥ ʪʘ ʩʧʽʚʘʚʪ. [131] ʧʦʚʽʜʦʤʠʣʠ, ʱʦ 21 ʟ 22 ʝʣʝʢʪʨʦʜʽʚ ʤʦʞʥʘ ʙʫʣʦ 

ʫʩʧʽʰʥʦ ʚʠʜʘʣʠʪʠ ʙʝʟ ʙʫʜʴ-̫ ʢʠʭ ʧʦʰʢʦʜʞʝʥʴ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʧʽʩʣʷ 

ʩʝʨʝʜʥʴʦʛʦ ʯʘʩʫ ʥʘʷʚʥʦʩʪʽ ʝʣʝʢʪʨʦʜʘ ʚʩʝʨʝʜʠʥʽ ʩʝʨʮʷ ʧʨʦʪʷʛʦʤ 26 Ñ 18 ʤʽʩʷʮʽʚ. 

ʅʦʚʠʡ ʝʣʝʢʪʨʦʜ ʜʣʷ ʉʇɻ ʤʦʞʥʘ ʙʫʣʦ ʫʩʧʽʰʥʦ ʽʤʧʣʘʥʪʫʚʘʪʠ ʫ 10 ʟ 13 ʧʘʮʽʻʥʪʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʪʨʘʢʮʽʾ ʝʣʝʢʪʨʦʜʽʚ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʙʽʣʴʰ ʪʨʠʚʘʣʦʶ ʛʽʩʦʚʦʶ 

ʩʪʠʤʫʣʷʮʽʻʶ ʥʘ ʮʝʡ ʯʘʩ ʥʝʜʦʩʪʫʧʥʽ. ʊʘʢʦʞ ʽʩʥʫʶʪʴ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʫʩʧʽʰʥʝ 

ʚʠʣʫʯʝʥʥʷ ʝʣʝʢʪʨʦʜʘ ʫ ʧʘʮʽʻʥʪʚ̔ ʟ ʉʃʅʇɻ [132, 133]. 

ʅʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʠʢʠ ʉʇɻ ʯʝʨʝʟ ʚʠʩʦʢʽ ʧʦʨʦʛʠ 

ʟʘʭʦʧʣʝʥʥʷ ɻʽʩʘ ʪʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʥʘʚô̫ ʟʫʚʘʥʥʷ ʩʪʨʘʭʫʚʘʣʴʥʦʾ ʇʐ ʩʪʠʤʫʣʷʮʽʾ 

ʤʦʞʥʘ ʙʫʣʦ ʜʦʩʠʪʴ ʯʘʩʪʦ ʩʧʦʩʪʝʨʽʛʘʪʠ ʧʝʨʝʜʯʘʩʥʝ ʚʠʩʥʘʞʝʥʥʷ ʙʘʪʘʨʝʾ, ʱʦ 

ʚʠʤʘʛʘʣʦ ʨʘʥʥʴʦʾ ʟʘʤʽʥʠ ʛʝʥʝʨʘʪʦʨʘ. ʅʝʜʘʚʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ, 

ʱʦ ʙʽʣʴʰʽʩʪʴ ʧʘʮʽʻʥʪʽʚ, ʷʢʠʤ ʙʫʣʘ ʥʘʚô̫ ʟʘʥʘ ʉʇɻ, ʥʝ ʧʦʪʨʝʙʫʶʪʴ ʨʘʥʥʴʦʾ 

ʟʘʤʽʥʠ ʛʝʥʝʨʘʪʦʨʘ ʐɺʈʉ [107, 108].  



рс 
 

ʊʘʢʦʞ ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ ʜʝʷʢʽ ʫʩʢʣʘʜʥʝʥʥʷ ʧʦʚô̫ ʟʘʥʥʽ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʉʃʅʇɻ. ʇʝʨʬʦʨʘʮʽʷ ʧʝʨʝʛʦʨʦʜʢʠ ʪʘ ʪʨʦʤʙʦʪʠʯʥʽ ʫʩʢʣʘʜʥʝʥʥʷ ʻ 

ʥʘʡʧʦʰʠʨʝʥʽʰʠʤʠ ʫʩʢʣʘʜʥʝʥʥʷʤʠ, ʧʦʚô̫ ʟʘʥʠʤʠ ʟ ʉʃʅʇɻ. ʇʝʨʬʦʨʘʮʽʷ 

ʧʝʨʝʛʦʨʦʜʢʠ ʤʦʞʝ ʙʫʪʠ ʷʢ ʛʦʩʪʨʦ  ʁ(ʽʥʪʨʘʦʧʝʨʘʮʽʡʥʦʶ), ʪʘʢ ̔ ʚʽʜʪʝʨʤʽʥʦʚʘʥʦʶ. 

ʇʨʠ ʮʴʦʤʫ, ̫ʢ ʧʦʚʽʜʦʤʣʷʻʪʴʩʷ [122], ̔ ʥʪʨʘʦʧʝʨʘʮʽʡʥʠʡ ʚʘʨʽʘʥʪ ʫʩʢʣʘʜʥʝʥʥʷ 

ʚʠʥʠʢʘʻ ʫ 3% ʧʘʮʽʻʥʪʽʚ ʧʽʩʣʷ ʽʤʧʣʘʥʪʘʮʽʾ ʉʃʅʇɻ. ɻʦʩʪʨʫ ʧʝʨʬʦʨʘʮʽʶ 

ʝʣʝʢʪʨʦʜʘ ʚ ʧʦʨʦʞʥʠʥʫ ʃʐ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʟʘ ʟʤʝʥʰʝʥʥʷʤ ʘʤʧʣʽʪʫʜʠ ʟʫʙʮʷ 

R, ʧʽʜʚʠʱʝʥʥʷʤ ʧʦʨʦʛʫ ʟʘʭʦʧʣʝʥʥʷ ʘʙʦ ʤʠʪʪʻʚʠʤ ʧʘʜʽʥʥʷʤ ʫʥʽʧʦʣʷʨʥʦʛʦ 

ʽʤʧʝʜʘʥʩʫ ʥʠʞʯʝ ʥʽʞ 500 ʆʤ. ʍʦʯʘ ʚʽʜʪʝʨʤʽʥʦʚʘʥʘ ʧʝʨʬʦʨʘʮʽʷ ʧʝʨʝʛʦʨʦʜʢʠ 

ʪʨʘʧʣʷʻʪʴʩʷ ʨʽʜʢʦ, ʚʩʝ ʞ ʽʩʥʫʻ ʧʦʪʝʥʮʽʡʥʠʡ ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ʮʴʦʛʦ 

ʫʩʢʣʘʜʥʝʥʥʷ ʧʨʠ ʉʃʅʇɻ. ʅʘ ʩʴʦʛʦʜʥʽ ʟʘʬʽʢʩʦʚʘʥʦ ʜʝʢʽʣʴʢʘ ʚʠʧʘʜʢʽʚ ʧʽʟʥʴʦʾ 

ʧʝʨʬʦʨʘʮʽʾ ʤʽʞʰʣʫʥʦʯʢʦʚʦʾ ʧʝʨʝʛʦʨʦʜʢʠ, ʷʢʘ ʤʘʻ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʜʽʙʥʽ ʜʦ 

ʛʦʩʪʨʦʾ ʧʝʨʬʦʨʘʮʽʾ ʧʝʨʝʛʦʨʦʜʢʠ [128]. ʂʨʽʤ ʪʦʛʦ, ʚʚʘʞʘʻʪʴʩʷ, ʱʦ ʧʨʠʩʫʪʥʽʩʪʴ 

ʩʧʽʨʘʣʽ ʝʣʝʢʪʨʦʜʘ ʚ ʧʦʨʦʞʥʠʥ ̔ʃʐ ʥʝʩʝ ʪʝʦʨʝʪʠʯʥʠʡ ʨʠʟʠʢ ʪʨʦʤʙʦʝʤʙʦʣʽʾ, 

ʭʦʯʘ ʮʝ ʥʝ ʙʫʣʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʚʝʜʝʥʦ.  

ʊʘʢʦʞ ʚʽʜʦʤʦ, ʱʦ ʇʅʇɻ ʤʦʞʝ ʧʦʰʢʦʜʞʫʚʘʪʠʩʴ ʚʥʘʩʣʽʜʦʢ ʤʘʥʽʧʫʣʷʮʽʡ ʚ 

ʟʦʥʽ ʙʘʟʘʣʴʥʦʾ ʤʽʞʰʣʫʥʦʯʢʦʚʦʾ ʧʝʨʝʛʦʨʦʜʢʠ ʥʠʞʯʝ ʦʙʣʘʩʪʽ ʧʫʯʢʘ ɻʽʩʘ. ʊʦʤʫ 

ʧʝʨʝʜ ʽʤʧʣʘʥʪʘʮʽʻʶ ʝʣʝʢʪʨʦʜʘ ʜʣʷ ʉʃʅʇɻ ʧʘʮʽʻʥʪʘʤ ʟ ʚʠʭʽʜʥʦʶ ɹʃʅʇɻ 

ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʩʪʨʘʭʫʚʘʣʴʥʘ ʩʪʠʤʫʣʷʮʽʷ ʰʣʫʥʦʯʢʽʚ, ʦʩʢʽʣʴʢʠ ʪʨʘʚʤʘ ʇʅʇɻ 

ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʦʚʥʦʾ ɸɺ ʙʣʦʢʘʜʠ. ʂʨʽʤ ʪʦʛʦ, ʧʦʰʢʦʜʞʝʥʥʷ ʢʦʨʦʥʘʨʥʦʾ 

ʘʨʪʝʨʽʾ ʪʘʢʦʞ ʤʦʞʝ ʚʠʥʠʢʥʫʪʠ, ʢʦʣʠ ʝʣʝʢʪʨʦʜ ʨʦʟʤʽʱʝʥʦ ʛʣʠʙʦʢʦ ʚ 

ʧʨʦʢʩʠʤʘʣʴʥʽʡ ʧʝʨʝʛʦʨʦʜʮʽ [129]. ʑʦʙ ʤʽʥʽʤʽʟʫʚʘʪʠ ʮʝ ʫʩʢʣʘʜʥʝʥʥʷ, 

ʢʣʽʥʽʮʠʩʪʘʤ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʨʦʟʪʘʰʦʚʫʚʘʪʠ ʝʣʝʢʪʨʦʜ ʱʦʥʘʡʤʝʥʰʝ ʥʘ 10 ʤʤ 

ʥʠʞʯʝ ʦʙʣʘʩʪʽ ʧʫʯʢʘ ɻʽʩʘ. 

ʈʠʟʠʢ ʜʠʩʣʦʢʘʮʽʾ ʝʣʝʢʪʨʦʜʘ ʪʨʦʭʠ ʚʠʱʠʡ, ʥʽʞ ʧʨʠ ʉʇɻ. ɺʽʜʞʘʷʨʘʤʘʥ ʪʘ 

ʩʧʽʚʘʚʪ. [122] ʧʦʚʽʜʦʤʠʣʠ ʧʨʦ ʛʦʩʪʨʫ ʜʠʩʣʦʢʘʮʽʶ ʝʣʝʢʪʨʦʜʘ ʧʨʠ ʉʃʅʇɻ, 

ʦʧʠʩʘʚʰʠ ʚʠʥʠʢʥʝʥʥʷ ʮʴʦʛʦ ʫʩʢʣʘʜʥʝʥʥʷ ʫ ʪʨʴʦʭ ʟ 97 ʧʘʮʽʻʥʪʽʚ, ʷʢʠʤ 

ʟʘʩʪʦʩʦʚʫʚʘʣʘʩʴ ʉʃʅʇɻ.  

ʉʪʠʤʫʣʷʮʽʷ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʚʠʭʦʜʠʪʴ ʟʘ ʤʝʞʽ ʣʽʢʫʚʘʥʥʷ ʪʽʣʴʢʠ 

ʙʨʘʜʽʘʨʠʪʤʽʡ. ɿô̫ ʚʣʷʻʪʴʩ ̫ʚʩʝ ʙʽʣʴʰʝ ʧʫʙʣʽʢʘʮʽʡ ʱʦʜʦ ʫʩʧʽʰʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 



рт 
 

ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʧʨʠ ʩʝʨʮʝʚʽʡ ʨʝʩʠʥʭʨʦʥʽʟʘʮʽʡʥʽʡ ʪʝʨʘʧʽʾ, 

ʷʢ ʤʝʪʦʜʫ ʣʽʢʫʚʘʥʥʷ ʩʝʨʮʝʚʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʟʽ ʟʥʠʞʝʥʦʶ ʬʨʘʢʮʽʻʶ ʚʠʢʠʜʫ 

ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ. ʉʇʉʉ ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʘ ̫ʢ ʩʘʤʦʩʪʽʡʥʠʡ ʤʝʪʦʜ [18, 20], 

ʘʙʦ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʪʨʘʜʠʮʽʡʥʦʶ ʣʽʚʦʰʣʫʥʦʯʢʦʚʦʶ ʩʪʠʤʫʣʷʮʽʻʶ [19, 21, 22]. 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 1 

ʂʘʨʜʽʦʩʪʠʤʫʣʷʮʽʷ ʟʘ ʦʩʪʘʥʥʽ ʧʽʚʩʪʦʨʽʯʯʷ ʟʨʦʙʠʣʘ ʚʝʣʠʢʠʡ ʩʪʨʠʙʦʢ ʫ 

ʩʚʦʻʤʫ ʨʦʟʚʠʪʢʫ, ʦʜʥʘʢ ʥʘ ʩʴʦʛʦʜʥʽ ʱʝ ʟʘʣʠʰʘʻʪʴʩʷ ʨʷʜ ʥʝʚʠʨʽʰʝʥʠʭ ʧʠʪʘʥʴ. 

ʅʝ ʚʠʚʝʜʝʥʽ ʯʽʪʢʽ ʢʨʠʪʝʨʽʾ ʚʽʜʙʦʨʫ ʧʘʮʽʻʥʪʽʚ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʦʚʠʜʽʚ 

ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ. ɿʘʣʠʰʘʻʪʴʩʷ ʧʠʪʘʥʥʷ ʩʠʩʪʝʤʘʪʠʯʥʦʛʦ 

ʦʙ̌ʨʫʥʪʫʚʘʥʥʷ ʧʝʨʝʚʘʛʠ ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʥʘʜ 

ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʶ ʩʪʠʤʫʣʷʮʽʻʶ ʫ ʧʘʮʽʻʥʪʽʚ ʟʽ ʟʙʝʨʝʞʝʥʦ ʁʚʠʭʽʜʥʦʶ 

ʬʨʘʢʮʽʻʶ ʚʠʢʠʜʫ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ. ʅʝʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʦ ʧʠʪʘʥʥʷ ʬʘʢʪʦʨʽʚ 

ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ʩʪʠʤʫʣʷʮʽʡʥʦ-̔ ʥʜʫʢʦʚʘʥʦʾ ʢʘʨʜʽʦʤʽʦʧʘʪʽʾ ʫ ʧʘʮʽʻʥʪʽʚ ʟ 

ʧʦʩʪʽʡʥʦʶ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʶ ʤʽʦʢʘʨʜʽʘʣʴʥʦʶ ʩʪʠʤʫʣʷʮʽʻʶ ʪʘ ʤʦʞʣʠʚʦʩʪʽ 

ʧʨʦʬʽʣʘʢʪʠʢʠ ʮʴʦʛʦ ʫʩʢʣʘʜʥʝʥʥʷ. ʊʘʢʦʞ ̔ ʩʥʫʶʪ ɹʧʦʚʽʜʦʤʣʝʥʥ ̫ʧʨʦ ʪʝ, ʱʦ ʥʝ 

ʫ ʚʩʽʭ ʧʘʮʽʻʥʪʽʚ ʩʪʠʤʫʣʷʮʽʷ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʚʽʜʥʦʚʣʶʻ ʬʽʟʽʦʣʦʛʽʯʥʫ 

ʘʢʪʠʚʘʮʽʶ ʰʣʫʥʦʯʢʽʚ. ʅʝ ʨʦʟʨʦʙʣʝʥʽ ʘʣʛʦʨʠʪʤʠ ʫ ʣʽʢʫʚʘʥʥʽ ʞʠʪʪʻʟʘʛʨʦʟʣʠʚʠʭ 

ʙʨʘʜʽʘʨʠʪʤʽʡ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʩʪʠʤʫʣʷʮʽʾ.  

 



ру 
 

ʈʆɿɼɯʃ 2 

ʄɸʊɽʈɯɸʃ ʊɸ ʄɽʊʆɼʀ ɼʆʉʃɯɼɾɽʅʅʗ 

 

2.1 ɿʘʛʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʣʽʥʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ  

 

ɺ ɼʋ çʅɯʉʉʍ ʽʤʝʥʽ ʄ.ʄ. ɸʤʦʩʦʚʘ ʅɸʄʅ ʋʢʨʘʾʥʠè 52 ʧʘʮʽʻʥʪʘʤ ʟ 

ʨʽʟʥʠʤʠ ʚʘʨʽʘʥʪʘʤʠ ʙʨʘʜʽʘʨʠʪʤʽʡ, ʱʦ ʫʚʽʡʰʣʠ ʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʙʫʣʠ 

ʽʤʧʣʘʥʪʦʚʘʥʽ hʪʫʯʥʽ ʚʦʜʽʾ ʨʠʪʤʫ ʩʝʨʮʷ ʚ ʧʝʨʽʦʜ ʟ 2012 ʧʦ 2022 ʨʽʢ.  

ɻʨʫʧʘ ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ (ʉʇʉʉ) ʥʘʣʽʯʫʚʘʣʘ 18 

ʧʘʮʽʻʥʪʽʚ ʟ ʧʦʢʘʟʘʤʠ ʜʦ ʧʦʩʪʽʡʥʦʛʦ ʰʪʫʯʥʦʛʦ ʨʠʪʤʦʚʝʜʝʥʥʷ ʰʣʫʥʦʯʢʽʚ. 

ʉʝʨʝʜʥʽʡ ʚʽʢ ʧʘʮʽ̒ ʥʪʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʙʫʣʦ 10 ʞʽʥʦʢ ʪʘ 8 ʯʦʣʦʚʽʢʽʚ, ʩʪʘʥʦʚʠʚ 55 Ñ 

16 ʨʦʢʽʚ. ʂʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ ʥʘʣʽʯʫʚʘʣʘ 30 ʧʘʮʽʻʥʪʽʚ ʟ ʚʘʨʽʘʥʪʘʤʠ 

ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʾ ʤʽʦʢʘʨʜʽʘʣʴʥʦʾ ʩʪʠʤʫʣʷʮʽʾ (ʷʢ ʩʝʧʪʘʣʴʥʦʾ, ʪʘʢ ʽ ʚʝʨʭʽʚʢʦʚʦʾ) 

ʚʽʢʦʤ 66,8 Ñ 10,17 ʨʦʢʫ (18 ʯʦʣʦʚʽʢʽʚ ʪʘ 12 ʞʽʥʦʢ). ʉʝʨʝʜ ʧʘʮʽʻʥʪʽʚ ʛʨʫʧʠ ʉʇʉʉ 

ï 6 ʧʘʮʽʻʥʪʽʚ ʟ ʽʩʪʠʥʥʦʶ ʉʇɻ, 1 ʧʘʮʽʻʥʪ ʙʫʚ ʽʟ ʉʃʅʇɻ, ʽ 11 ʧʘʮʽʻʥʪʽʚ ï ʟ 

ʧʘʨʘʛʽʩʦʚʦʶ ʩʪʠʤʫʣʷʮʽʻʁ  (ʚʝʢʪʦʨ ʩʪʠʤʫʣʴʦʚʘʥʦʛʦ QRS ʟʙʽʛʘʚʩʷ ʟ ʥʘʪʠʚʥʠʤ 

QRS, ʯʘʩ ʘʢʪʠʚʘʮʽʾ ʃʐ ʥʝ ʧʝʨʝʚʠʱʫʚʘʚ 100 ʤʩ (ʽʥʪʝʨʚʘʣ ʚʽʜ ʩʪʠʤʫʣʫ ʜʦ ʧʽʢʘ 

R-ʭʚʠʣʽ ʚ ʛʨʫʜʥʦʤʫ ʚʽʜʚʝʜʝʥʥʽ ɽʂɻ V6) ʪʘ h ʠʨʠʥʘ QRS ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʘ 125 

ʤʩ. ʋ ʛʨʫʧʫ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ ʙʫʣʠ ʚʢʣʶʯʝʥʽ ʧʘʮʽʻʥʪʠ ʷʢ ʟ 

ʩʝʧʪʘʣʴʥʦʶ ʤʽʦʢʘʨʜʽʘʣʴʥʦʶ ʩʪʠʤʫʣʷʮʽʻʶ, ʪʘʢ ʽ ʟ ʚʝʨʭʽʚʢʦʚʦʶ ʩʪʠʤʫʣʷʮʽʻʶ. 8 

ʧʘʮʽʻʥʪʽʚ (26%) ʟ ʛʨʫʧʠ ʇʐʉ ʙʫʣʠ ʟ ʚʝʨʭʽʚʢʦʚʦʶ ʩʪʠʤʫʣʷʮʽʻʶ.  

ɼʦ ʛʨʫʧʠ ʉʇʉʉ ʫʚʽʡʰʣʦ 18 ʧʘʮʽʻʥʪʽʚ ʟ ʙʨʘʜʽʘʨʠʪʤʽʷʤʠ: 16 (88 %) ï ʟ ɸɺ 

ʙʣʦʢʘʜʦʶ ʚʠʩʦʢʦʛʦ ʩʪʫʧʝʥʷ (ʟ ʥʠʭ 1 ʧʘʮʽʻʥʪ ʟ ʩʠʥʜʨʦʤʦʤ ʌʨʝʜʝʨʽʢʘ), 1 (5 %) 

ʧʘʮʽʻʥʪ ʟ ʙʨʘʜʠʬʦʨʤʦʶ ʬʽʙʨʠʣʷʮʽʾ ʧʝʨʝʜʩʝʨʜʴ ʪʘ 1 (5 %) ʧʘʮʽʻʥʪ ʟ ʙʣʦʢʘʜʦʶ 

ʣʽʚʦʾ ʥʽʞʢʠ ʧʫʯʢʘ ɻʽʩʘ (ʃʅʇɻ) ʪʘ ɸɺ ʙʣʦʢʘʜʦʶ ɯ ʩʪʫʧʝʥʷ. ɺ ʛʨʫʧʫ 

ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ ʙʫʣʦ ʚʢʣʶʯʝʥʦ 30 ʧʘʮʽʻʥʪʽʚ ʟ ɸɺ ʙʣʦʢʘʜʦʶ 

ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʷ: 2 (7%) ʟ ʮʠʭ ʧʘʮʽʻʥʪʽʚ ʙʫʣʠ ʽʟ ʩʠʥʜʨʦʤʦʤ ʌʨʝʜʝʨʽʢʘ, ʪʘ 2 (7%) 

ʧʘʮʽʻʥʪʠ ï ʟ ɸɺ ʙʣʦʢʦʤ ʧʽʩʣʷ ʨʘʜʽʦʯʘʩʪʦʪʥʦʾ ʢʘʪʝʪʝʨʥʦʾ ʘʙʣʷʮʽʾ ɸɺ-ʚʫʟʣʘ ʟ 

ʧʨʠʚʦʜʫ ʭʨʦʥʽʯʥʦʾ ʪʘʭʽʬʦʨʤʠ ʌʇ. 

ʇʘʮʽʻʥʪʠ ʛʨʫʧʠ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʠʤʫʣʷʮʽʡʥʦ-̔ ʥʜʫʢʦʚʘʥʦʾ ʢʘʨʜʽʦʤʽʦʧʘʪʽʾ 

ʤʘʣʠ ʚʽʜʧʦʚʽʜʘʪʠ ʥʘʩʪʫʧʥʠʤ ʢʨʠʪʝʨʽʷʤ: 1) ʟʛʦʜʘ ʥʘ ʧʨʦʚʝʜʝʥʥʷ ʚʩʽʭ ʥʝʦʙʭʽʜʥʠʭ 



рф 
 

ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ; 2) ʚʽʢ ʧʘʮʽʻʥʪʘ ʤʘʚ ʙʫʪʠ ʥʝ ʤʝʥʰʝ ʥʽʞ 

18 ʨʦʢʽʚ ʥʘ ʤʦʤʝʥʪ ʽʤʧʣʘʥʪʘʮʽʾ ʢʘʨʜʽʦʩʪʠʤʫʣʷʪʦʨʘ, ʪʘ ʥʝ ʙʽʣʴʰʝ ʥʽʞ 80 ʨʦʢʽʚ 

ʥʘ ʤʦʤʝʥʪ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʛʣʷʜʫ; 3) ʮʝ ʤʘʣʘ ʙʫʪʠ ʧʝʨʚʠʥʥʘ ʽʤʧʣʘʥʪʘʮʽʷ ʐɺʈʉ 

ʙʝʟ ʧʦʧʝʨʝʜʥʽʭ ʟʘʤʽʥ ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ ʐɺʈʉ ʘʙʦ ʝʢʩʪʨʘʢʮʽʡ 

ʝʥʜʦʢʘʨʜʽʘʣʴʥʠʭ ʝʣʝʢʪʨʦʜʽʚ; 4) ʥʘʷʚʥʽʩʪʴ ʝʭʦʢʘʨʜʽʦʛʨʘʬʽʯʥʠʭ ʜʘʥʠʭ ʥʘ ʤʦʤʝʥʪ 

ʽʤʧʣʘʥʪʘʮʽʾ ʧʨʠʩʪʨʦʶ; 5) ʟʙʝʨʝʞʝʥʘ ʬʨʘʢʮʽʷ ʚʠʢʠʜʫ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ ʥʘ 

ʤʦʤʝʥʪ ʽʤʧʣʘʥʪʘʮʽʾ (Ó 50%) ʐɺʈʉ; 6) ʚʽʜʩʫʪʥʽʩʪʴ ʥʝʢʦʨʝʛʦʚʘʥʦʾ ʧʘʪʦʣʦʛʽʾ 

ʩʝʨʮʷ (ʢʣʘʧʘʥʥʦʾ, ʚʨʦʜʞʝʥʦʾ ʘʙʦ ʢʦʨʦʥʘʨʥʦʾ ʪʦʱʦ); 7) ʩʫʤʘʨʥʠʡ ʚʽʜʩʦʪʦʢ 

ʰʣʫʥʦʯʢʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ ʥʘ ʤʦʤʝʥʪ ʦʛʣʷʜʫ ʥʝ ʤʝʥʰʝ ʥʽʞ 90%;  

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʉɯʂʄʇ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ 130 ʤʝʜʠʯʥʠʭ ʢʘʨʪ 

ʧʘʮʽʻʥʪʽʚ ʟ 2016 ʧʦ 2022 ʨʽʢ ʽʟ ʪʘʢʠʤʠ ʜʽʘʛʥʦʟʘʤʠ ʥʘ ʤʦʤʝʥʪ ʽʤʧʣʘʥʪʘʮʽʾ 

ʐɺʈʉ: ʘʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʠʡ ʙʣʦʢ ʚʠʩʦʢʦʛʦ ʩʪʫʧʝʥʷ, ʩʠʥʜʨʦʤ ʌʨʝʜʝʨʽʢʘ, ʘ 

ʪʘʢʦʞ ʙʨʘʜʠʩʠʩʪʦʣʽʯʥʘ ʬʦʨʤʘ ʬʽʙʨʠʣʷʮʽʾ ʧʝʨʝʜʩʝʨʜʴ. ʇʘʮʽʻʥʪʠ, ʷʢʽ 

ʧʦʛʦʜʞʫʚʘʣʠʩʴ ʥʘ ʦʙʩʪʝʞʝʥʥʷ ʪʘ ʚʽʜʧʦʚʽʜʘʣʠ ʢʨʠʪʝʨʽʷʤ ʚʢʣʶʯʝʥʥʷ ʚ 

ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʚʽʜʽʙʨʘʥʽ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ. ʊʘʢʦʞ ʧʘʮʽʻʥʪʠ, ʱʦ 

ʧʦʛʦʜʠʣʠʩʴ ʧʨʦʡʪʠ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʦʙʩʪʝʞʝʥʥʷ ʧʽʜ ʯʘʩ ʪʦʛʦ, ʷʢ ʟô̫ ʚʣʷʣʠʩʴ ʥʘ 

ʢʦʥʪʨʦʣʴʥʝ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʨʦʙʦʪʠ ʐɺʈʉ, ʘ ʪʘʢʦʞ ʚʽʜʧʦʚʽʜʘʣʠ 

ʚʩʽʤ ʢʨʠʪʝʨʽʷʤ ʚʢʣʶʯʝʥʥʷ ï ʙʫʣʠ ʪʘʢʦʞ ʜʦʜʘʥʽ ʚ ʛʨʫʧʫ ʜʦʩʣʽʜʞʝʥʥʷ. ʋ ʜʘʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ ʫʚʽʡʰʣʦ ʚʩʴʦʛʦ 34 ʧʘʮʽʻʥʪʠ ʟ ʧʦʢʘʟʘʤʠ ʜʦ ʧʦʩʪʽʡʥʦʛʦ ʰʪʫʯʥʦʛʦ 

ʨʠʪʤʦʚʝʜʝʥʥʷ ʰʣʫʥʦʯʢʽʚ, ʷʢʠʤ ʙʫʣʘ ʚʠʢʦʥʘʥʘ ʧʨʦʮʝʜʫʨʘ ʽʤʧʣʘʥʪʘʮʽʾ 

ʢʘʨʜʽʦʩʪʠʤʫʣʷʪʦʨʘ ʟ 2012 ʧʦ 2022 ʨʽʢ ʫ ɼʋ çʅʘʮʽʦʥʘʣʴʥʠʡ ʽʥʩʪʠʪʫʪ ʩʝʨʮʝʚʦ-

ʩʫʜʠʥʥʦʾ ʭʽʨʫʨʛʽʾ ʽʤʝʥʽ ʄ. ʄ. ɸʤʦʩʦʚʘ ʅɸʄʅ ʋʢʨʘʾʥʠè.  

ʗʢʱʦ ʥʘ ʤʦʤʝʥʪ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʛʣʷʜʫ ʨʝʻʩʪʨʫʚʘʣʦʩʴ ʟʥʠʞʝʥʥʷ ʌɺʃʐ 

< 45 % ʪʘ ʙʫʣʘ ʚʠʢʣʶʯʝʥʘ ʚʠʨʘʞʝʥʘ ʧʘʪʦʣʦʛʽʷ ʢʦʨʦʥʘʨʥʠʭ ʩʫʜʠʥ, ʢʣʘʧʘʥʥʦʛʦ 

ʘʧʘʨʘʪʘ ʟʛʽʜʥʦ ʟ ʜʘʥʠʤʠ ɽʍʆʂɻ, ʘʙʦ ʽʥʰʽ ʧʨʠʯʠʥʠ (ʥʘʧʨʠʢʣʘʜ ̔ʥʪʦʢʩʠʢʘʮʽʾ 

ʪʦʱʦ) ï ʢʣʽʥʽʯʥʠʡ ʩʪʘʥ ʧʘʮʽʻʥʪʘ ʨʦʟʮʽʥʶʚʘʚʩʷ ʷʢ ʉɯʂʄʇ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ 

ʢʣʽʥʽʯʥʠʭ ʧʨʦʷʚʽʚ ʉʅ. 

ɼʣʷ ʘʥʘʣʽʟʫ ʚʽʜʜʘʣʝʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ 

ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʫ ʧʦʨʽʚʥʷʥʽ ʟ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʶ ʩʪʠʤʫʣʷʮʽʻʶ ʙʫʣʦ ʚʽʜʽʙʨʘʥʦ 

48 ʧʘʮʽʻʥʪʽʚ ï 18 ̔ʟ ʉʇʉʉ ʪʘ 30 ʽʟ ʇʐʉ. ʋ ʧʦʨʽʚʥʷʣʴʥʦʤʫ ʘʥʘʣʽʟʽ ʜʚʦʭ ʛʨʫʧ ʥʝ 



сл 
 

ʙʫʣʦ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʦʾ ʨʽʟʥʠʮʽ ʱʦʜʦ ʨʦʟʧʦʜʽʣʫ ʩʪʘʪʽ, ʨʦʟʧʦʜʽʣʫ ʜʽʘʛʥʦʟʽʚ, 

ʷʢ ʧʦʢʘʟʽʚ ʜʦ ʽʤʧʣʘʥʪʘʮʽʾ ʢʘʨʜʽʦʩʪʠʤʫʣʷʪʦʨʘ, ʩʝʨʝʜʥʴʦʛʦ ʧʝʨʽʦʜʫ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚʽʜ ʽʤʧʣʘʥʪʘʮʽʾ ʜʦ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʛʣʷʜʫ ʧʘʮʽʻʥʪʽʚ, ʥʘʷʚʥʦʩʪʽ 

ʩʪʨʫʢʪʫʨʥʦʾ ʧʘʪʦʣʦʛʽʾ, ʚʨʦʜʞʝʥʠʭ ʘʙʦ ʥʘʙʫʪʠʭ ʚʘʜ ʩʝʨʮʷ, ʧʝʨʝʜʩʝʨʜʥʠʭ 

ʘʨʠʪʤʽʡ (ʇɸ), ʽʰʝʤʽʯʥʦʾ ʭʚʦʨʦʙʠ ʩʝʨʮʷ (ɯʍʉ) (ʪʘʙʣ. 2.1). 

ʊʘʙʣʠʮʷ 2.1 ï ɼʝʤʦʛʨʘʬʽʯʥʽ ʪʘ ʢʣʽʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʘʮʽʻʥʪʽʚ ʫ 

ʛʨʫʧʘʭ ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʪʘ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʾ 

ʤʽʦʢʘʨʜʽʘʣʴʥʦʾ ʩʪʠʤʫʣʷʮʽʾ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʉʪʠʤʫʣʷʮʽʷ 

ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ 

ʩʝʨʮʷ, n=18 

ʇʨʘʚʦʰʣʫʥʦʯʢʦʚʘ 

ʤʽʦʢʘʨʜʽʘʣʴʥʘ 

cʪʠʤʫʣʷʮʽʷ, n=30 

Pῐʟʥʘʯʝʥʥʷ 

ɺʽʢ, ʨʦʢʽʚ  57,7 Ñ 14,7 66.8 Ñ 10,17 .029 

ʉʪʘʪʴ (ʯʦʣ.) 8 (44%) 18 (60%) .3748 

ʇʝʨʽʦʜ ʚʽʜ ̔ʤʧʣʘʥʪʘʮʽʾ 

ʐɺʈʉ ʜʦ ʢʦʥʪʨʦʣʴʥʦʛʦ 

ʦʛʣʷʜʫ, ʤʽʩ. 

35,3 Ñ 37 46 Ñ 28,73 .091 

ʇʦʢʘʟʠ ʜʦ ʰʪʫʯʥʦʛʦ 

ʨʠʪʤʦʚʝʜʝʥʥʷ 

ʰʣʫʥʦʯʢʽʚ: 

- ɸɺ ʙʣʦʢʘʜʘ ʨʽʟʥʦʛʦ 

ʩʪʫʧʝʥʷ 

 

 

 

 

17 (94%) 

 

 

 

 

30 (100%) 

 

 

 

 

.375 

- ʩʠʥʜʨʦʤ ʌʨʝʜʝʨʽʢʘ 1 (5%) 2 (7%) 1 

- ʭʨʦʥʽʯʥʘ ʌʇ, ʩʪʘʥ 

ʧʽʩʣʷ ʘʙʣʷʮʽʾ ɸɺ-ʚʫʟʣʘ  
- 2 (7%) .5213 

- ʙʨʘʜʠʩʠʩʪʦʣʽʯʥʘ ʌʇ 1 (5%) - .375 

ɯʰʝʤʽʯʥʘ ʭʚʦʨʦʙʘ ʩʝʨʮʷ - 3 (10%) .2819 

ɺʨʦʜʞʝʥʽ ʚʘʜʠ ʩʝʨʮʷ 2 (11%) 1 (3%) .5473 

ʉʪʨʫʢʪʫʨʥʽ ʘʙʦ ʢʣʘʧʘʥʥʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʩʝʨʮʷ 
- 5 (30%) .1418 

ʆʜʥʦʢʘʤʝʨʥʠʡ ʐɺʈʉ 2 (11%) 4 (13%) 1 

ʇʝʨʝʜʩʝʨʜʥʽ ʘʨʠʪʤʽʾ 

ʚʢʣʶʯʥʦ ʟ ʌʇ 
4 (22%) 10 (33%) .5206 

ʏʘʩʪʦʪʥʦ ʘʜʘʧʪʦʚʘʥʠʡ 

ʨʝʞʠʤ ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ 
3 (16%) 6 (20%) 1 

ʉɯʂʄʇ - 7 (23%) .0356 

 

ʊʘʢʦʞ ʚ ʛʨʫʧʫ ʜʦʩʣʽʜʞʝʥʥʷ ʣʽʢʫʚʘʥʥʷ ʭʨʦʥʽʯʥʦʾ ʬʽʙʨʠʣʷʮʽʾ ʧʝʨʝʜʩʝʨʜʴ 

ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʉʃʅʇɻ ʪʘ ʢʘʪʝʪʝʨʥʦʾ ʨʘʜʽʦʯʘʩʪʦʪʥʦʾ ʘʙʣʷʮʽʾ ɸɺ-ʟ'̒ʜʥʘʥʥʷ 

ʫʚʽʡʰʣʦ 7 ʧʘʮʽʻʥʪʽʚ (5 ʯʦʣʦʚʽʢʽʚ, 2 ʞʽʥʢʠ) ï ʩʝʨʝʜʥʽʡ ʚʽʢ 54, 57 Ñ 12,42 ʨʦʢʠ. ʋ 



см 
 

ʜʚʦʭ ʟ 7 ʧʘʮʽʻʥʪʽʚ ʜʦ ʽʤʧʣʘʥʪʘʮʽʾ ʩʠʩʪʝʤʠ ʉʃʅʇɻ ʙʫʣʘ ʥʝʚʜʘʣʘ ʩʧʨʦʙʘ 

ʧʦʩʪʘʥʦʚʢʠ ʣʽʚʦʰʣʫʥʦʯʢʦʚʦʛʦ ʝʣʝʢʪʨʦʜʫ ʢʦʨʦʥʘʨʥʦʛʦ ʩʠʥʫʩʘ 

ʨʝʩʠʥʭʨʦʥʽʟʘʮʽʡʥʦʛʦ ʧʨʠʩʪʨʦʶ. 

 

2.2 ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ 

 

ʇʨʦʚʝʜʝʥʦ ʜʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ 

ʚʢʣʶʯʘʣʠ ʝʣʝʢʪʨʦʢʘʨʜʽʦʛʨʘʬʽʯʥʽ, ʝʭʦʢʘʨʜʽʦʛʨʘʬʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʪʘ ʧʘʨʘʤʝʪʨʠ 

ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ ï ̫ʢ ʥʘ ʤʦʤʝʥʪ ʽʤʧʣʘʥʪʘʮʽʾ ʐɺʈʉ, ʪʘʢ ʽ ʥʘ ʯʘʩ ʢʦʥʪʨʦʣʴʥʦʛʦ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ʐʠʨʠʥʘ QRS ʢʦʤʧʣʝʢʩʫ ʧʘʮʽʻʥʪʽʚ ʥʘ ʤʦʤʝʥʪ ʛʦʩʧʽʪʘʣʽʟʘʮʽʾ 

ʧʝʨʝʜ ʽʤʧʣʘʥʪʘʮʽʻʶ ʢʘʨʜʽʦʩʪʠʤʫʣʷʪʦʨʘ, ʘ ʪʘʢʦʞ ʥʘ ʧʦʩʪʽʡʥʦʤʫ ʰʪʫʯʥʦʤʫ 

ʨʠʪʤʦʚʝʜʝʥʥʽ ʧʽʜ ʯʘʩ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʛʣʷʜʫ, ʚʠʤʽʨʶʚʘʣʘʩʴ ʧʦ ʚʽʜʚʝʜʝʥʥʶ 12-

ʢʘʥʘʣʴʥʦʾ ɽʂɻ, ʥʘ ʷʢʦʤʫ ʢʦʤʧʣʝʢʩ ʙʫʚ ʥʘʡʰʠʨʰʠʤ. ʗʢʱʦ ʧʽʜ ʯʘʩ ʛʦʩʧʽʪʘʣʽʟʘʮʽʾ 

ʙʫʣʘ ʚʽʜʩʫʪʥʷ ɽʂɻ, ʰʠʨʠʥʘ ʢʦʤʧʣʝʢʩʫ QRS ʚʠʤʽʨʶʚʘʣʘʩʴ ʟʘ ʦʩʪʘʥʥʴʦʶ ʧʝʨʝʜ 

ʛʦʩʧʽʪʘʣʽʟʘʮʽʻ ʁʝʣʝʢʪʨʦʢʘʨʜʽʦʛʨʘʤʦʶ. ʇʽʩʣʷ ʽʤʧʣʘʥʪʘʮʽʾ ʐɺʈʉ ʽ ʥʘ 

ʢʦʥʪʨʦʣʴʥʦʤʫ ʦʛʣʷʜʽ ʦʮʽʥʶʚʘʣʠʩʴ ʪʘʢʽ ɽʂɻ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ̫ ʢ h ʠʨʠʥʘ QRS, 

ʥʘʷʚʥʽʩʪʴ ʙʣʦʢʘʜʠ ʥʽʞʢʠ ʧʫʯʢʘ ɻʽʩʘ, ʬʽʢʩʫʚʘʣʠʩʴ ʟʤʽʥʠ ʛʨʘʬʽʢʠ QRS ʢʦʤʧʣʝʢʩʫ 

ʧʨʠ ʟʤʽʥʽ ʘʤʧʣʽʪʫʜʠ ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ, ʚʠʟʥʘʯʘʚʩʷ ʪʠʧ ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ 

ʩʠʩʪʝʤʠ ʩʝʨʮʷ. ʊʘʢʦʞ ʚʠʟʥʘʯʘʚʩʷ ʚʝʢʪʦʨ ʩʪʠʤʫʣʴʦʚʘʥʦʛʦ ʢʦʤʧʣʝʢʩʫ QRS ̔  ʯʘʩ 

ʚʽʜ ʩʪʠʤʫʣʫ ʜʦ ʧʽʢʘ R-ʭʚʠʣʽ ʫ V6 ʚʽʜʚʝʜʝʥʥʽ ɽʂɻ (ɦ ʦ ʩʚʽʜʯʠʚ ʧʨʦ ʯʘʩ ʘʢʪʠʚʘʮʽʾ 

ʃʐ). ʗʢʱʦ ʧʽʩʣʷ ʽʤʧʣʘʥʪʘʮʽʾ ʐɺʈʉ ʫ ʧʘʮʽʻʥʪʘ ʥʝ ʬʽʢʩʫʚʘʣʦʩʴ ʯʽʪʢʠʭ 

ʧʝʨʝʭʦʜʽʚ ʛʨʘʬʽʢʠ QRS ʢʦʤʧʣʝʢʩʫ ʧʨʠ ʟʤʝʥʰʝʥʥʽ ʘʤʧʣʽʪʫʜʠ ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ 

(ʱʦ ʩʚʽʜʯʠʪʴ, ʧʨʦ ʟʘʭʦʧʣʝʥʥʷ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ), ʘʣʝ ʚʝʢʪʦʨ 

ʩʪʠʤʫʣʴʦʚʘʥʦʛʦ QRS ʚʽʜʧʦʚʽʜʘʚ ʥʘʪʠʚʥʦʤʫ QRS, ʰʠʨʠʥʘ ʢʦʤʧʣʝʢʩʫ ʙʫʣʘ 

ʤʝʥʰʝ ʥʽʞ 130 ʤʩ ̔ ʩʝʨʝʜʥʽʡ ʽʥʪʝʨʚʘʣ ʚʽʜ ʩʪʠʤʫʣʫ ʜʦ ʧʽʢʘ R-ʭʚʠʣʽ ʫ ʚʽʜʚʝʜʝʥʥʽ 

V6 ʙʫʚ ʤʝʥʰʝ ʥʽʞ 100 ʤʩ ï ʪʘʢʠʡ ʚʘʨʽʘʥʪ ʥʘʣʝʞʘʚ ʜʦ ʧʘʨʘʛʽʩʦʚʦʾ 

ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ.  

ʅʘʷʚʥʽʩʪʴ ʙʘʟʦʚʦʛʦ ʝʭʦʢʘʨʜʽʦʛʨʘʬʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜ ʯʘʩ ʘʙʦ ʟʘ 

ʜʝʢʽʣʴʢʘ ʤʽʩʷʮʽʚ ʜʦ ʛʦʩʧʽʪʘʣʽʟʘʮʽʾ ʙʫʣʦ ʦʙʦʚô̫ ʟʢʦʚʠʤ ʢʨʠʪʝʨʽʻʤ ʜʣʷ ʚʢʣʶʯʝʥʥʷ 

ʧʘʮʽʻʥʪʘ ʫ ʜʦʩʣʽʜʞʝʥʥʷ. ʁʦʛʦ ʧʨʦʚʦʜʠʣʠ ʪʨʘʥʩʪʦʨʘʢʘʣʴʥʠʤ ʜʦʩʪʫʧʦʤ. 



сн 
 

ɼʦʩʣʽʜʞʝʥʥʷ ʚʢʣʶʯʘʣʦ ʚʠʤʽʨʠ ʚ ʦʜʥʦ- ʪʘ ʜʚʦʚʠʤʽʨʥʦʤʫ ʨʝʞʠʤʘʭ ʽ 

ʜʦʧʧʣʝʨʽʚʩʴʢʝ ʝʭʦʢʘʨʜʽʦʛʨʘʬʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʧʦʩʪʽʡʥʦʤʫ, ʽʤʧʫʣʴʩʥʦʤʫ ʪʘ 

ʢʦʣʴʦʨʦʚʦʤʫ ʨʝʞʠʤʘʭ. ɽʭʦʢʘʨʜʽʦʛʨʘʬʽʶ (ɽʭʦʂɻ) ʧʨʦʚʦʜʠʣʠ ʥʘ 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʤʫ ʘʧʘʨʘʪʽ ʝʢʩʧʝʨʪʥʦʛʦ ʢʣʘʩʫ VIVID E9 ʬʽʨʤʠ General Electric ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʝʢʪʦʨʥʠʭ ʜʘʪʯʠʢʽʚ ʟ̔ ʟʤʽʥʥʦʶ ʯʘʩʪʦʪʦʶ ʚʽʜ 1,5 ʜʦ 5,0 ʄʛʮ. ʇʨʠ 

ʜʚʦʚʠʤʽʨʥʽʡ ɽʭʦʂɻ ʚ ʧʘʨʘʩʪʝʨʥʘʣʴʥʽʡ ʧʦʜʦʚʞʥʽʡ ʧʦʟʠʮʽʾ ʧʦ ʜʦʚʛʽʡ ʦʩʽ ʃʐ 

ʚʠʚʯʘʣʠ ʩʪʨʫʢʪʫʨʫ ʤʽʪʨʘʣʴʥʦʛʦ (ʄʂ) ʡ ʘʦʨʪʘʣʴʥʦʛʦ (ɸʂ) ʢʣʘʧʘʥʽʚ, ʚʠʟʥʘʯʘʣʠ 

ʨʫʭʣʠʚʽʩʪʴ ʾʭ ʩʪʫʣʦʢ, ʥʘʷʚʥʽʩʪʴ ʬʽʙʨʦʟʫ ʪʘ ʢʘʣʴʮʠʥʦʟʫ ʥʘ ʩʪʫʣʢʘʭ ʽ ʬʽʙʨʦʟʥʠʭ 

ʢʽʣʴʮʷʭ. ɼʣʷ ʦʮʽʥʢʠ ʰʣʫʥʦʯʢʽʚ ʩʝʨʮʷ ʚ ʦʜʥʦʚʠʤʽʨʥʦʤʫ ʨʝʞʠʤʽ ʚ ʮʽʡ ʞʝ ʧʦʟʠʮʽʾ 

ʚʠʟʥʘʯʘʣʠ ʦʙ'ʻʤʠ ʃʐ, ʡʦʛʦ ʩʢʦʨʦʪʣʠʚ̔ʩʪʴ ï ʬʨʘʢʮʽʶ ʚʠʢʠʜʫ (ʌɺ), ʪʦʚʱʠʥʫ 

ʤʽʞʰʣʫʥʦʯʢʦʚʦʾ ʧʝʨʝʛʦʨʦʜʢʠ (ʄʐʇ) ʽ ʟʘʜʥʴʦʾ ʩʪʽʥʢʠ (ɿʉ) ʃʐ ʚ ʜʽʘʩʪʦʣʫ, 

ʦʮʽʥʶʚʘʣʠ ʣʦʢʘʣʽʟʘʮʽʶ ʪʘ ʨʦʟʧʦʚʩʶʜʞʝʥʽʩʪʴ ʛʽʧʝʨʪʨʦʬʽʾ ʃʐ. ʈʦʟʨʘʭʫʥʢʠ 

ʦʙ'ʻʤʽʚ ʃʐ ʧʨʠ ʦʜʥʦʤʽʨʥʦʤʫ ʦʙʩʪʝʞʝʥʥʽ ʙʘʟʫʚʘʣʠʩʷ ʥʘ ʦʩʥʦʚʽ ʚʠʤʽʨʶʚʘʥʥʷ 

ʢʽʥʮʝʚʦ-ʜʽʘʩʪʦʣʽʯʥʦʛʦ ʨʦʟʤʽʨʫ ʃʐ (ʂɼʈʃʐ) ʪʘ ʢʽʥʮʝʚʦ-ʩʠʩʪʦʣʽʯʥʦʛʦ ʨʦʟʤʽʨʫ 

ʃʐ (ʂʉʈʃʐ). ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʢʽʥʮʝʚʦ-ʜʽʘʩʪʦʣʽʯʥʦʛʦ ʦʙ'ʻʤʫ ʃʐ (ʂɼʆʃʐ) ʪʘ 

ʢʽʥʮʝʚʦ-ʩʠʩʪʦʣʽʯʥʦʛʦ ʦʙ'ʻʤʫ ʃʐ (ʂʉʆʃʐ) ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʶ ʪʘ ʥʘʡʙʽʣʴʰ 

ʨʦʟʧʦʚʩʶʜʞʝʥʦʶ ̒ ʬʦʨʤʫʣʘ Teichholtz L.E.: V = (7,0/2,4 + D) Ĭ D3 (ʜʝ D ï ʂɼʈ 

ʘʙʦ ʂʉʈ). ʋʜʘʨʥʠʡ ʦʙ'ʻʤ (ʋʆ) ʃʐ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʷʢ ʨʽʟʥʠʮʶ ʂɼʆ ʪʘ ʂʉʆ. 

ʆʙ'ʻʤʠ ʃʐ ʙʫʣʠ ʨʦʟʨʘʭʦʚʘʥʽ ʥʘ ʦʜʠʥʠʮʶ ʧʦʚʝʨʭʥʽ ʪʽʣʘ ʡ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ 

ʚʠʛʣʷʜʽ ʢʽʥʮʝʚʦ-ʜʽʘʩʪʦʣʽʯʥʦʛʦ (ʂɼɯ, ʤʣ/ʤ2) ʪʘ ʢʽʥʮʝʚʦ-ʩʠʩʪʦʣʽʯʥʦʛʦ (ʂʉɯ, 

ʤʣ/ʤ2) ̔ʥʜʝʢʩʽʚ. 

ʆʢʨʽʤ ʙʘʟʦʚʠʭ ʝʭʦʢʘʨʜʽʦʛʨʘʬʽʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʨʦʟʤʽʨʽʚ ʧʦʨʦʞʥʠʥ 

ʩʝʨʮʷ, ʩʪʘʥʫ ʢʣʘʧʘʥʽʚ ʪʘ ʬʨʘʢʮʽʾ ʚʠʛʥʘʥʥʷ ʃʐ ʥʘ ʤʦʤʝʥʪ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʛʣʷʜʫ 

ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʜʽʣʷʣʠ ʤʝʪʦʜʫ ʩʧʝʢʣ-ʪʨʝʢʽʥʛ. ʎʷ ʪʝʭʥʦʣʦʛʽʷ ʜʦʟʚʦʣʷʻ 

ʢʦʤʧʣʝʢʩʥʦ ʪʘ ʢʽʣʴʢʽʩʥʦ ʦʮʽʥʠʪʠ ʦʩʥʦʚʥʽ ʚʠʜʠ ʨʫʭʫ ʢʦʞʥʦʛʦ ʩʝʛʤʝʥʪʫ ʪʘ ʚʩʴʦʛʦ 

ʤʽʦʢʘʨʜʘ ʃʐ: ʢʫʪʦʚʝ ʟʤʽʱʝʥʥʷ (ʨʦʪʘʮʽʶ), ʧʦʟʜʦʚʞʥʻ ʟʤʽʱʝʥʥʷ, ʩʢʨʫʯʫʚʘʥʥʷ 

ʃʐ ʽ ʧʦʟʜʦʚʞʥʶ ʜʝʬʦʨʤʘʮʽʶ ï ̫ ʢ ʚ ʥʦʨʤʽ, ʪʘʢ ʽ ʧʨʠ ʧʦʨʫʰʝʥʥʷʭ 

ʚʥʫʪʨʽʰʥʴʦʩʝʨʮʝʚʦʾ ʛʝʤʦʜʠʥʘʤʽʢʠ. ɿʦʢʨʝʤʘ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʩʘʤʝ ʧʦʢʘʟʥʠʢ 

ʧʦʟʜʦʚʞʥʴʦʾ ʜʝʬʦʨʤʘʮʽʾ, ʷʢʠʡ ʚ ʣʽʪʝʨʘʪʫʨʽ ʯʘʩʪʦ ʥʘʟʠʚʘʶʪʴ çʛʣʦʙʘʣʴʥʠʡ 

ʩʪʨʝʡʥè (GLS). 



со 
 

ɼʣʷ ʦʮʽʥʢʠ ʤʝʭʘʥʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʤʽʦʢʘʨʜʘ ʃʐ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʟʦʙʨʘʞʝʥʥʷ ʪʨʴʦʭ ʩʪʘʥʜʘʨʪʥʠʭ ʧʦʜʦʚʞʥʽʭ ʟʨʽʟʽʚ, ʦʪʨʠʤʘʥʠʭ ʟ ʘʧʽʢʘʣʴʥʦʛʦ 

ʜʦʩʪʫʧʫ. ʎʽ ʟʨʽʟʠ ʥʘʟʠʚʘʶʪʴʩʷ ʧʦʟʜʦʚʞʥʽʤʠ, ʪʦʤʫ ʱʦ ʚʦʥʠ ʦʨʽʻʥʪʦʚʘʥʽ 

ʧʘʨʘʣʝʣʴʥʦ ʜʦʚʛʽʡ ʦʩʽ ʃʐ: 

- ʏʦʪʠʨʠʢʘʤʝʨʥʠʡ ʟʨʽʟ (4ʉ): ʥʘ ʮʴʦʤʫ ʟʨʽʟʽ ʚʠʚʯʘʣʠ ʩʝʛʤʝʥʪʠ ʧʝʨʝʛʦʨʦʜʢʦʚʦʾ 

ʽ ʙʽʯʥʦʾ ʩʪʽʥʢʠ ʃʐ; 

- ʊʨʠʢʘʤʝʨʥʠʡ ʟʨʽʟ (3ʉ): ʥʘ ʮʴʦʤʫ ʟʨʽʟʽ ʚʠʚʯʘʣʠ ʩʝʛʤʝʥʪʠ 

ʧʝʨʝʜʥʴʦʧʝʨʝʛʦʨʦʜʢʦʚʦʾ ʽ ʟʘʜʥʴʦʾ ʩʪʽʥʢʠ ʃʐ; 

- ɼʚʦʢʘʤʝʨʥʠʡ ʟʨʽʟ (2ʉ): ʥʘ ʮʴʦʤʫ ʟʨʽʟʽ ʚʠʚʯʘʣʠ ʩʝʛʤʝʥʪʠ ʧʝʨʝʜʥʴʦʾ ʽ ʥʠʞʥʴʦʾ 

ʩʪʽʥʢʠ ʃʐ (ʨʠʩ. 2.1). 

 

ʏʦʪʠʨʠʢʘʤʝʨʥʠʡ ʟʨʽʟ 

(4ʉύ 
ʊʨʠʢʘʤʝʨʥʠʡ ʟʨʽʟ 

(3ʉ) 

ɼʚʦʢʘʤʝʨʥʠʡ ʟʨʽʟ 

(2ʉ) 

ɺɽʈʍɯɺʂʆɺɯ ɼʆɺɻɯ ɿʈɯɿʀ 

ʉʝʨʝʜʥʽ 

ʩʝʛʤʝʥʪʠ 

ʇɸʈɸʉʊɽʈʅɸʃʔʅɯ ʂʆʈʆʊʂɯ ɿʈɯɿʀ 

ɺʝʨʭʽʚʢʦʚʽ 

ʩʝʛʤʝʥʪʠ ɺʝʨʭʽʚʢʘ 

 1 - ʧʝʨʝʜʥʽʡ; 

 2- ʧʝʨʝʜʥʴʦʧʝʨʝʛʦʨʦʜʢʦʚʠʡ; 

 3- ʥʠʞʥʴʦʧʝʨʝʛʦʨʦʜʢʦʚʠʡ; 

 4- ʥʠʞʥʽʡ; 

 5- ʟʘʜʥʽʡ; 

 6- ʙʦʢʦʚʠʡ; 

 7 - ʧʝʨʝʜʥʽʡ; 

 8 - ʧʝʨʝʜʥʴʦʧʝʨʝʛʦʨʦʜʢʦʚʠʡ; 

 9 - ʥʠʞʥʴʦʧʝʨʝʛʦʨʦʜʢʦʚʠʡ; 

 10 - ʥʠʞʥʽʡ; 

 11 - ʟʘʜʥʽʡ; 

 12 - ʙʦʢʦʚʠʡ; 

 13 - ʧʝʨʝʜʥʽʡ; 

 14 - 

ʧʝʨʝʜʥʴʦʧʝʨʝʛʦʨʦʜʢʦʚʠʡ; 

 15 - ʥʠʞʥʽʡ; 

 16 - ʙʦʢʦʚʠʡ; 

 17 - ʚʝʨʭʽʚʢʘ. 

ʆʩʥʦʚʥʽ (ʙʘʟʘʣʴʥʽ) 

ʩʝʛʤʝʥʪʠ 



сп 
 

ʈʠʩʫʥʦʢ 2.1 ï ʉʪʘʥʜʘʨʪʥ ̔ʧʦʟʜʦʚʞʥʽ ʟʨʽʟʠ, ʦʪʨʠʤʘʥ ̔ʟ ʘʧʽʢʘʣʴʥʦʛʦ 

ʜʦʩʪʫʧʫ, ʘ ʪʘʢʦʞ ʟʨʽʟʠ ʟ ʧʘʨʘʩʪʝʨʥʘʣʴʥʦʛʦ ʜʦʩʪʫʧʫ ʟ ʩʝʛʤʝʥʪʘʤʠ ʫ ʚʜ̔ʧʦʚʽʜʥʠʭ 

ʟʨʽʟʘʭ 

ʊʘʢʦʞ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʭʘʥʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʤʽʦʢʘʨʜʘ ʃʐ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʪʨʠ ʟʦʙʨʘʞʝʥʥʷ, ʦʪʨʠʤʘʥʽ ʟ ʧʦʧʝʨʝʯʥʠʭ ʨʦʟʨʽʟʽʚ ʚ 

ʧʘʨʘʩʪʝʨʥʘʣʴʥʽʡ ʧʦʟʠʮʽʾ, ʷʢʽ ʧʨʦʭʦʜʷʪʴ ʥʘ ʪʨʴʦʭ ʨʽʚʥʷʭ ʃʐ: ʙʘʟʘʣʴʥʦʤʫ ï ʥʘ 

ʨʽʚʥʽ ʩʪʫʣʦʢ ʤʽʪʨʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ; ʩʝʨʝʜʥʴʦʤʫ ï ʥʘ ʨʽʚʥʽ ʧʘʧʽʣʷʨʥʠʭ ʤ'ʷʟʽʚ; 

ʚʝʨʭʽʚʢʦʚʦʤʫ ï ʥʘ ʨʽʚʥʽ ʚʝʨʭʽʚʢʠ ʃʐ (ʨʠʩ. 2.2). 

 
 

ʈʠʩ. 2.2 ï ʇʨʠʢʣʘʜ ʧʦʢʘʟʥʠʢʽʚ ʧʦʟʜʦʚʞʥʴʦʾ ʜʝʬʦʨʤʘʮʽʾ ʫʩʽʭ ʩʝʛʤʝʥʪʽʚ 

ʃʐ ʚ ʪʨʴʦʭ ʧʦʟʜʦʚʞʥʽʭ ʟʨʽʟʘʭ 

ɼʣʷ ʦʮʽʥʢʠ ʤʽʨʠ ʜʝʬʦʨʤʘʮʽʾ ʬʽʟʠʢʘʤʠ ʙʫʚ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʧʦʢʘʟʥʠʢ, 

ʷʢʠʡ ʥʘʟʠʚʘʻʪʴʩʷ ʉʊʈɽʁʅ (STRAIN). ɺʥ̔ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʩʪʫʧʥʦʶ ʬʦʨʤʫʣʦʶ:  

STRAIN = (L ï L0)/L0 Ĭ 100%, 

ʜʝ L0 ï ʧʦʯʘʪʢʦʚʘ ʜʦʚʞʠʥʘ, L ï ʜʦʚʞʠʥʘ ʦʙ'ʻʢʪʘ ʫ ʤʦʤʝʥʪ ʜʝʬʦʨʤʘʮʽʾ. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʢʘʨʜʽʦʜʠʥʘʤʽʢʠ ʪʘ ʟʨʫʯʥʦʩʪʽ ʦʮʽʥʢʠ ʬʫʥʢʮʽʾ ʢʦʞʥʦʛʦ 

ʩʝʛʤʝʥʪʫ ʃʐ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʛʝʥʝʨʫʚʘʣʦ ʢʨʠʚʽ ʧʦʟʜʦʚʞʥʴʦʾ 

ʜʝʬʦʨʤʘʮʽʾ ʜʣʷ ʢʦʞʥʦʛʦ ʽʟ ʰʝʩʪʠ ʩʝʛʤʝʥʪʽʚ ʚ ʫʩʽʭ ʘʧʽʢʘʣʴʥʠʭ ʧʦʟʠʮʽʷʭ ʪʘ 

ʘʚʪʦʤʘʪʠʯʥʦ ʨʦʟʨʘʭʦʚʫʚʘʣʦ ʩʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ ʜʣʷ ʢʦʞʥʦʛʦ ʩʝʛʤʝʥʪʫ ʃʐ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʭʝʤʫ ʩʝʛʤʝʥʪʘʨʥʦʛʦ ʜʽʣʝʥʥʷ ʃʐ, ʟʘʧʨʦʧʦʥʦʚʘʥʫ 

ɸʤʝʨʠʢʘʥʩʴʢʦʶ ʘʩʦʮʽʘʮʽʻʶ ʝʭʦʢʘʨʜʽʦʛʨʘʬʽʾ (ʨʠʩ. 2.3).  

 



ср 
 

 

ʈʠʩ. 2.3 ï ʇʨʠʢʣʘʜ ʝʢʨʘʥʘ ʟ ʧʨʝʜʩʪʘʚʣʝʥʥʷʤ ʢʨʠʚʠʭ ʪʘ ʧʦʢʘʟʥʠʢʽʚ 

ʧʦʟʜʦʚʞʥʴʦʾ ʜʝʬʦʨʤʘʮʽʾ ʤʽʦʢʘʨʜʘ ʃʐ ʚ 17 ʩʝʛʤʝʥʪʘʭ: 
ɸ ï ʢʨʠʚʽ ʧʦʟʜʦʚʞʥʴʦʾ ʜʝʬʦʨʤʘʮʽʾ ʜʣʷ 6 ʩʝʛʤʝʥʪʽʚ ʚ 4-ʢʘʤʝʨʥʽʡ ʧʦʟʠʮʽʾ, ɹ ï ʢʨʠʚʽ 

ʧʦʟʜʦʚʞʥʴʦʾ ʜʝʬʦʨʤʘʮʽʾ ʜʣʷ 6 ʩʝʛʤʝʥʪʽʚ ʚ 3-ʢʘʤʝʨʥʽʡ ʧʦʟʠʮʽʾ, ɺ ï ʢʨʠʚʽ ʧʦʟʜʦʚʞʥʴʦʾ 

ʜʝʬʦʨʤʘʮʽʾ ʜʣʷ 6 ʩʝʛʤʝʥʪʽʚ ʫ 2-ʢʘʤʝʨʥʽʡ ʧʦʟʠʮʽʾ, ɻ ï ʟʥʘʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʩʠʩʪʦʣʽʯʥʦʾ 

ʧʦʟʜʦʚʞʥʴʦʾ ʜʝʬʦʨʤʘʮʽʾ ʜʣʷ 17 ʩʝʛʤʝʥʪʽʚ ʃʐ ʫ ʚʠʛʣʷʜʽ ʩʭʝʤʠ çʦʢʦ ʙʠʢʘè 

ʇ̔ ʩʣʷ ʘʥʘʣʽʟʫ ʧʦʟʜʦʚʞʥʴʦʾ ʜʝʬʦʨʤʘʮʽʾ ʜʣʷ ʚʩʽʭ ʪʨʴʦʭ ʘʧʽʢʘʣʴʥʠʭ ʧʦʟʠʮʽʡ 

ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʚʪʦʤʘʪʠʯʥʦ ʛʝʥʝʨʫʚʘʣʦ ʪʦʧʦʛʨʘʬʽʯʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

ʚʩʽʭ 17 ʩʝʛʤʝʥʪʽʚ ʃʐ ʫ ʚʠʛʣʷʜʽ ʩʫʤʘʨʥʦʾ ʩʝʛʤʝʥʪʘʨʥʦʾ ʩʭʝʤʠ çʦʢʦ ʙʠʢʘè ʟ 

ʚʢʘʟʽʚʢʦʶ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʽʚ ʧʦʟʜʦʚʞʥʴʦʾ ʜʝʬʦʨʤʘʮʽʾ (ʨʠʩ. 2.4). 

 

ʈʠʩʫʥʦʢ 2.4 ï ɿʥʘʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʩʠʩʪʦʣʽʯʥʦʾ ʧʦʟʜʦʚʞʥʴʦʾ 

ʜʝʬʦʨʤʘʮʽʾ ʜʣʷ 17 ʩʝʛʤʝʥʪʽʚ ʃʐ ʫ ʚʠʛʣʷʜʽ ʩʭʝʤʠ çʦʢʦ ʙʠʢʘè 

ɺ 

ɻ 

ɸ 

ɹ 



сс 
 

ʊʘʢʦʞ ʦʙʯʠʩʣʶʚʘʚʩʷ ʧʦʢʘʟʥʠʢ çʛʣʦʙʘʣʴʥʘ ʜʝʬʦʨʤʘʮʽʷè, ʚ ʣʽʪʝʨʘʪʫʨʽ 

ʡʦʛʦ ʯʘʩʪʦ ʥʘʟʠʚʘʶʪʴ çʛʣʦʙʘʣʴʥʠʡ ʩʪʨʝʡʥè (GLS). ɺʽʥ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʩʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ ʜʝʬʦʨʤʘʮʽʾ ʚʩʽʭ ʩʝʛʤʝʥʪʽʚ ʃʐ ï ʙʘʟʘʣʴʥʦʛʦ, ʩʝʨʝʜʥʴʦʛʦ ʪʘ 

ʘʧʽʢʘʣʴʥʦʛʦ. ʊʦʙʪʦ ʮʝʡ ʧʦʢʘʟʥʠʢ  ̒ʩʫʤʦ  ʁʧʦʢʘʟʥʠʢʽʚ ʧʦʟʜʦʚʞʥʴʦʾ ʜʝʬʦʨʤʘʮʽʾ 

ʚʩʽʭ ʩʝʛʤʝʥʪʽʚ ʃʐ, ʷʢʘ ʨʦʟʜʽʣʝʥʘ ʥʘ ʢʽʣʴʢʽʩʪʴ ʩʝʛʤʝʥʪʽʚ (17 ʩʝʛʤʝʥʪʽʚ).  

ʂ̔ ʣʴʢʽʩʪʴ ʩʝʛʤʝʥʪʽʚ ʟ̔ ʟʥʠʞʝʥʦ  ʁʜʝʬʦʨʤʘʮʽʻʶ ʬʽʢʩʫʚʘʣʘʩʴ ʫ ʧʘʮʽʻʥʪʽʚ 

ʜʣʷ ʚʠʚʯʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʠʤʫʣʷʮʽʡʥʦ-̔ ʥʜʫʢʦʚʘʥʦʾ ʢʘʨʜʦʤʽʦʧʘʪʽʾ ʪʘ 

ʧʨʦʚʝʜʝʥʥʷ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʪʘ ʨʝʛʨʝʩʠʚʥʦʛʦ ʘʥʘʣʽʟʫ.  

ʄʽʞʰʣʫʥʦʯʢʦʚʘ ʘʩʠʥʭʨʦʥʽʷ (ʄʐɸ) ʚʠʟʥʘʯʘʣʘʩʴ ʽʤʧʫʣʴʩʥʦ-ʭʚʠʣʴʦʚʠʤ 

ʜʦʧʧʣʝʨʦʤ ̫ ʢ ʤʽʞʰʣʫʥʦʯʢʦʚʘ ʤʝʭʘʥʽʯʥʘ ʟʘʪʨʠʤʢʘ. ʇʦʪʦʢʦʚʘ ʤʽʞʰʣʫʥʦʯʢʦʚʘ 

ʟʘʪʨʠʤʢʘ (ʘʩʠʥʭʨʦʥʽʷ) ʚʠʟʥʘʯʘʣʘʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʦʧʧʣʝʨʢʘʨʜʽʦʛʨʘʬʽʾ, ɦ ʦ 

ʙʫʣʘ ʩʠʥʭʨʦʥʽʟʦʚʘʥʘ ʟ ɽʂɻ ʟʘ ʯʘʩʦʤ ʚʠʥʠʢʥʝʥʥʷ ʡ ʪʨʠʚʘʣʦʩʪʽ ʧʦʪʦʢʽʚ ʫ 

ʚʠʭʽʜʥʦʤʫ ʪʨʘʢʪʽ ʘʦʨʪʠ ʪʘ ʣʝʛʝʥʝʚʦʾ ʘʨʪʝʨʽʾ. ʄʽʞʰʣʫʥʦʯʢʦʚʫ ʘʩʠʥʭʨʦʥʽʶ 

ʚʠʨʘʭʦʚʫʚʘʣʠ ʷʢ ʨʽʟʥʠʮʶ ʤʽʞ ʯʘʩʦʤ ʧʦʯʘʪʢʫ ʚʠʛʥʘʥʥʷ ʚ ʘʦʨʪʫ ʪʘ ʯʘʩʦʤ ʧʦʯʘʪʢʫ 

ʚʠʛʥʘʥʥʷ ʚ ʣʝʛʝʥʝʚʫ ʘʨʪʝʨʽʶ (ʄʐʄɸ = ɸʦʇʉɯ ï ʃɸʇʉɯ, ʤʩ) ʚʽʜʥʦʩʥʦ ʧʦʯʘʪʢʫ 

ʝʣʝʢʪʨʠʯʥʦʾ ʜʝʧʦʣʷʨʠʟʘʮʽʾ ʰʣʫʥʦʯʢʽʚ. ʇʝʨʽʦʜʠ ɸʦʇʉɯ ʪʘ ʃʇʉɯ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ 

ʟʘ ʪʨʠʚʘʣʽʩʪʶ ʽʥʪʝʨʚʘʣʽʚ ʚʽʜ ʧʦʯʘʪʢʫ ʢʦʤʧʣʝʢʩʫ QRS ʥʘ ɽʂɻ ʜʦ ʧʦʯʘʪʢʫ ʚʠʢʠʜʫ 

ʢʨʦʚʽ ʚ ʘʦʨʪʫ ʯʠ ʣʝʛʝʥʝʚʫ ʘʨʪʝʨʽʶ ʧʦ ʜʦʧʧʣʝʨʽʚʩʴʢʦʤʫ ʩʧʝʢʪʨʫ. ʆʩʪʘʥʥʽʡ ʙʫʣʦ 

ʦʪʨʠʤʘʥʦ ʚ ʙʝʟʧʝʨʝʨʚʥʦ-ʭʚʠʣʴʦʚʦʤʫ ʨʝʞʠʤʽ ʟ ʚʝʨʭʽʚʢʦʚʦʾ ʧô̫ ʪʠʢʘʤʝʨʥʦʾ 

ʧʦʟʠʮʽʾ ʪʘ ʧʘʨʘʩʪʝʨʥʘʣʴʥʦʾ ʧʦʟʠʮʽʾ ʧʦ ʢʦʨʦʪʢʽʡ ʦʩʽ ʥʘ ʨʽʚʥʽ ʤʘʛʽʩʪʨʘʣʴʥʠʭ 

ʩʫʜʠʥ (ʨʠʩ. 2.5). 



ст 
 

 

ʈʠʩʫʥʦʢ 2.5 ï ɺʠʟʥʘʯʝʥʥʷ ʤʽʞʰʣʫʥʦʯʢʦʚʦʾ ʘʩʠʥʭʨʦʥʽʾ 

ɺʥʫʪʨʽʰʥʴʦʰʣʫʥʦʯʢʦʚʫ ʤʝʭʘʥʽʯʥʫ ʘʩʠʥʭʨʦʥʽʶ (ɺʐʄɸ) ʚʠʟʥʘʯʘʣʠ 

ʦʜʥʦʚʠʤʽʨʥʦ ʁɽʭʦʂɻ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʰʣʫʥʦʯʢʦʚʦʾ ʤʝʭʘʥʽʯʥʦʾ 

ʘʩʠʥʭʨʦʥʽʾ ʚʠʤʽʨʶʚʘʣʠ ʪʘʢʽ ʧʘʨʘʤʝʪʨʠ: ʯʘʩ ʧʦʯʘʪʢʫ ʚʠʛʥʘʥʥʷ ʚ ʘʦʨʪʫ ʚʽʜʥʦʩʥʦ 

ʧʦʯʘʪʢʫ ʝʣʝʢʪʨʠʯʥʦʾ ʜʝʧʦʣʷʨʠʟʘʮʽʾ ʰʣʫʥʦʯʢʽʚ ï ʘʦʨʪʘʣʴʥʠʡ ʧʨʝʩʠʩʪʦʣʽʯʥʠʡ 

ʽʥʪʝʨʚʘʣ (ɸʦʇʉɯ, ʤʩ), ʯʘʩ ʚʽʜʩʪʘʚʘʥʥʷ ʧʽʢʘ ʩʢʦʨʦʯʝʥʥʷ ʟʘʜʥʴʦʾ ʩʪʽʥʢʠ ʚʽʜʥʦʩʥʦ 

ʄʐʇ ï ʟʘʜʥʴʦʩʝʧʪʘʣʴʥʘ ʤʝʭʘʥʽʯʥʘ ʟʘʪʨʠʤʢʘ (ɿʉʄɿ, ʤʩ) ʪʘ ʨʽʟʥʠʮʷ ʰʚʠʜʢʦʩʪʽ 

ʩʢʦʨʦʯʝʥʥʷ ʄʐʇ ʪʘ ʟʘʜʥʴʦʾ ʩʪʽʥʢʠ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ (ɿʉʄɿ-TDɯ, ʤʩ). 

ʆʜʥʦʚʠʤʽʨʥʠʡ (ʄ-ʨʝʞʠʤ) ɽʭʦʂɻ ï ʮʝ ʦʜʥʦʚʠʤʽʨʥʝ ʟʦʙʨʘʞʝʥʥʷ ʫ ʚʠʛʣʷʜʽ 

ʨʦʟʛʦʨʪʢʠ ʨʫʭʫ ʩʪʨʫʢʪʫʨ ʩʝʨʮʷ ʚ ʯʘʩʽ ʧʦ ʦʩʽ ʩʢʘʥʫʚʘʥʥʷ. ʆʮʽʥʢʘ ɺʐʄɸ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʄ-ʨʝʞʠʤʫ ʧʨʦʚʦʜʠʣʘʩ ɹʟ ʧʘʨʘʩʪʝʨʥʘʣʴʥʦʛʦ ʜʦʩʪʫʧʫ ʧʦ ʢʦʨʦʪʢʽʡ 

ʘʙʦ ʜʦʚʛʽʡ ʦʩʽ ʥʘ ʨʽʚʥʽ ʧʘʧʽʣʷʨʥʠʭ ʤ'ʷʟʽʚ. ɿʉʄɿ ʚʠʟʥʘʯʘʣʘʩʷ ʷʢ ʯʘʩʦʚʠʡ 

ʽʥʪʝʨʚʘʣ ʤʽʞ ʧʽʢʘʤʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʠʩʪʦʣʽʯʥʦʛʦ ʩʢʦʨʦʯʝʥʥʷ ʄʐʇ ʪʘ ʟʘʜʥʴʦʾ 

ʩʪʽʥʢʠ ʃʐ (ʨʠʩ. 2.6). 



су 
 

 

ʈʠʩ. 2.6 ï ɺʠʟʥʘʯʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʰʣʫʥʦʯʢʦʚʦʾ ʘʩʠʥʭʨʦʥʽʾ. ʆʜʥʦʤʽʨʥʘ 

ɽʭʦʂɻ ʫ ʣʽʚʽʡ ʧʘʨʘʩʪʝʨʥʘʣʴʥʽʡ ʧʦʟʠʮʽʾ. ʈʦʟʨʘʭʫʥʦʢ ʟʘʜʥʴʦ-ʩʝʧʪʘʣʴʥʦʾ 

ʤʝʭʘʥʽʯʥʦʾ ʟʘʪʨʠʤʢʠ ï ʚʽʜʩʪʘʚʘʥʥʷ ʩʠʩʪʦʣʠ ʟʘʜʥʴʦʾ ʩʪʽʥʢʠ ʚʽʜ ʩʠʩʪʦʣʠ 

ʤʽʞʰʣʫʥʦʯʢʦʚʦʾ ʧʝʨʝʛʦʨʦʜʢʠ 

ʏʘʩʪʠʥʽ ʧʘʮʽ̒ ʥʪʽʚ ʧʨʦʚʦʜʠʣʠ ʝʣʝʢʪʨʦʘʥʘʪʦʤʽʯʥʫ ʨʝʢʦʥʩʪʨʫʢʮʽʶ ʃʐ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʥʘʚʽʛʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ çEnsite NavX Precisionè ʚʠʨʦʙʥʠʮʪʚʘ Abbot 

(ʉʐɸ) ʜʣʷ ʦʮʽʥʢʠ ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʟʙʫʜʞʝʥʥʷ ʚ ʝʥʜʦʢʘʨʜʽ ʃʐ 

ʧʨʠ ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʘʭ ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ (ʷʢ ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ, 

ʪʘʢ ʽ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦ ʾʤʽʦʢʘʨʜʽʘʣʴʥʦʾ ʩʪʠʤʫʣʷʮʽʾ). ʇʨʦʮʝʜʫʨʘ ʢʘʨʪʫʚʘʥʥʷ 

ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʝʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʯʥʽʡ ʨʝʥʪʛʝʥʦʧʝʨʘʮʽʡʥʽʡ. ʇʝʨʝʜ ʚʪʨʫʯʘʥʥʷʤ ʜʦ 

ʧʘʮʽʻʥʪʽʚ ʙʫʣʠ ʧʽʜ'ʻʜʥʘʥʽ 12 ʩʪʘʥʜʘʨʪʥʠʭ ɽʂɻ ʚʽʜ ʝʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʯʥʦʾ ʩʪʘʥʮʽʾ 

ProLab (Boston Scientific, ʉʐɸ) ʜʣʷ ʨʝʻʩʪʨʘʮʽʾ ʚʥʫʪʨʽʥhʴʦʩʝʨʮʝʚʠʭ ʝʥʜʦʛʨʘʤ 

ʟ ʧʦʨʦʞʥʠʥʠ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ ʪʘ ʝʣʝʢʪʨʦʢʘʨʜʽʦʛʨʘʬʽʯʥʠʭ ʚʠʤʽʨʽʚ (ʽʥʪʝʨʚʘʣʽʚ 

ʪʦʱʦ). ɼʦ ʧʘʮʽʻʥʪʽʚ ʪʘʢʦʞ ʙʫʚ ʧʽʜô̒ ʜʥʘʥʠʡ ʥʘʙʽʨ ʧʦʚʝʨʭʥʝʚʠʭ ʝʣʝʢʪʨʦʜʽʚ ʚʽʜ 

ʥʘʚʽʛʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʽʥʚʘʟʠʚʥʦʛʦ ʢʘʨʪʫʚʘʥʥʷ. ɼʘʣʽ 

ʧʨʦʚʦʜʠʣʘʩʴ ʧʫʥʢʮʽʷ a. femoralis dex. ʪʘ ʚʩʪʘʥʦʚʣʶʚʘʚʩʷ ʢʣʘʧʘʥʥʠʡ 

ʽʥʪʨʦʜ'ʶʩʝʨ ʨʦʟʤʽʨʦʤ 7F, ɦʦ ʟʘʙʝʟʧʝʯʫʚʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʟʘʚʝʜʝʥʥʷ 

ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʢʘʪʝʪʝʨʘ ʚ ʣʽʚʠʡ ʰʣʫʥʦʯʦʢ. ʇʘʮʽʻʥʪʘʤ ʧʨʦʚʦʜʠʣʠ 

ʝʣʝʢʪʨʦʘʥʘʪʦʤʽʯʥʫ ʨʝʢʦʥʩʪʨʫʢʮʽʶ ʃʐ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʚʽʛʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ 

Ensite Precision (Abbot, ʉʐɸ) ʜʣʷ ʦʮʽʥʢʠ ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ 

ʟʙʫʜʞʝʥʥʷ ʚ ʝʥʜʦʢʘʨʜʽ ʃʐ ʥʘ ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʘʭ ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ. ʇʽʩʣʷ 

ʟʘʚʝʜʝʥʥʷ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʢʘʪʝʪʝʨʘ ʚ ʧʦʨʦʞʥʠʥʫ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ ʯʝʨʝʟ 



сф 
 

ʪʨʘʥʩʘʦʨʪʘʣʴʥʠʡ ʜʦʩʪʫʧ ʙʫʣʘ ʚʠʢʦʥʘʥʘ ʚʘʣʽʜʘʮʽʷ, ʜʠʭʘʣʴʥʘ ʢʦʤʧʝʥʩʘʮʽʷ ʪʘ 

ʦʙʠʨʘʣʘʩʴ ʩʠʩʪʝʤʥʘ ʨʝʬʝʨʝʥʮʽʷ ʜʣʷ ʧʦʙʫʜʦʚʠ 3D ʘʥʘʪʦʤʽʯʥʦʾ ʢʘʨʪʠ. 

ɼ̔ ʘʛʥʦʩʪʠʯʥʠʡ ʜʝʩʷʪʠʧʦʣʶʩʥʠʡ ʝʣʝʢʪʨʦʜ ʜʣʷ ʢʦʨʦʥʘʨʥʦʛʦ ʩʠʥʫʩʘ ʷʢ ʨʝʬʝʨʝʥʪ 

ʥʝ ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ ʯʝʨʝʟ ʫʥʠʢʥʝʥʥʷ ʤʘʥʽʧʫʣʷʮʽʡ ʚ ʧʨʘʚʠʭ ʚʽʜʜʽʣʘʭ ʩʝʨʮʷ. 

ʇʽʩʣʷ ʩʪʚʦʨʝʥʥʷ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʘʥʘʪʦʤʽʯʥʦʾ ʤʦʜʝʣʽ ʧʦʨʦʞʥʠʥʠ ʣʽʚʦʛʦ 

ʰʣʫʥʦʯʢʘ ʪʘ ʘʦʨʪʠ ʚʤʠʢʘʚʩʷ ʥʘʙʽʨ ʪʦʯʦʢ ʣʦʢʘʣʴʥʦʾ ʘʢʪʠʚʘʮʽʾ. ʇʨʠ ʟʘʚʝʨʰʝʥʥʽ 

ʢʘʨʪʫʚʘʥʥʷ ʪʘʢʽ ʪʦʯʢʠ ʚʽʜʦʙʨʘʞʘʣʠ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʛʦ ʬʨʦʥʪʫ ʚ 

ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʢʘʤʝʨʽ ʩʝʨʮʷ (ʃʐ). ɼʘʣʽ ʚʠʢʦʥʫʚʘʣʦʩʴ ʧʦʝʪʘʧʥʝ ʢʘʨʪʫʚʘʥʥʷ 

ʧʝʨʝʛʦʨʦʜʢʦʚʠʭ, ʚʝʨʭʽʚʢʦʚʠʭ ʧʝʨʝʜʥʴʦʣʘʪʝʨʘʣʴʥʠʭ ʪʘ ʙʘʟʘʣʴʥʠʭ ʩʝʛʤʝʥʪʽʚ 

ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ. ɿʘʣʝʞʥʦ ʚʽʜ ʪʨʠʚʘʣʦʩʪʽ ʽʥʪʝʨʚʘʣʫ ʚʽʜ ʟʘʨʝʻʩʪʨʦʚʘʥʦʾ ʪʦʯʢʠ 

ʘʢʪʠʚʘʮʽʾ ʜʦ ʨʝʬʝʨʝʥʪʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʙʫʣʘ ʚʠʟʥʘʯʝʥʘ ʢʦʣʴʦʨʦʚʘ ʽʥʪʝʨʧʦʣʷʮʽʷ. 

ʂʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ ʢʘʨʪʫʚʘʥʥʷ ʧʝʨʝʜʙʘʯʘʚ ʜʚʘ ʚʘʨʽʘʥʪʠ ʘʢʪʠʚʘʮʽʡʥʦʾ ʢʘʨʪʠ ʜʣʷ 

ʢʦʞʥʦʛʦ ʧʘʮʽʻʥʪʘ. ʇʝʨʰʠʡ ï ʮʝ ʘʢʪʠʚʘʮʽʡʥʘ ʢʘʨʪʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ 

ʝʣʝʢʪʨʠʯʥʦʛʦ ʬʨʦʥʪʫ ʥʘ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʽʡ ʩʪʠʤʫʣʷʮʽʾ, ʜʨʫʛʠʡ ï ʥʘ ʩʪʠʤʫʣʷʮʽʾ 

ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ. ʈʦʟʧʦʚʩʶʜʞʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʛʦ ʬʨʦʥʪʫ ʥʘ 

ʢʘʨʜʦ̔ʩʪʠʤʫʣʷʮʽʾ ʙʫʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʢʦʣʴʦʨʦʚʠʤʠ ʨʘʤʢʘʤʠ, ʱʦ 

ʚʩʪʘʥʦʚʣʶʚʘʣʠʩʴ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʥʘʡʨʘʥʽʰʘ ʟʦʥʘ ʘʢʪʠʚʘʮʽʾ ʚʽʜʦʙʨʘʞʘʣʘʩʴ 

ʙʽʣʠʤ ʢʦʣʴʦʨʦʤ, ʽ ʜʘʣʽ ï ʜʽʣʷʥʢʠ, ʱʦ ʘʢʪʠʚʫʚʘʣʠʩʴ ʧʽʟʥʽʰʝ, ʙʫʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʩʧʝʢʪʨʦʤ ʚʽʜ ʯʝʨʚʦʥʦʛʦ ʜʦ ʬʽʦʣʝʪʦʚʦʛʦ ʢʦʣʴʦʨʫ. ʈʦʟʧʦʜʽʣ ʢʦʣʴʦʨʽʚ ʙʫʚ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʨʽʚʥʦʤʽʨʥʦ ï ʪʘʢʠʤ ʯʠʥʦʤ ʤʝʞʽ ʨʘʤʦʢ ʚʽʜʦʙʨʘʞʘʣʠ ʪʘʢʠʡ 

ʧʦʢʘʟʥʠʢ, ʷʢ ʟʘʛʘʣʴʥʠʡ ʯʘʩ ʘʢʪʠʚʘʮʽʾ ʝʥʜʦʢʘʨʜʘ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ (ʚ ʤʩ). 



тл 
 

 

ʈʠʩʫʥʦʢ 2.7 ï ʂʘʨʪʘ ʘʢʪʠʚʘʮʽʾ ʝʥʜʦʢʘʨʜʘ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ ʧʨʠ ʩʪʠʤʫʣʷʮʽʾ 

ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ (ʥʝʩʝʣʝʢʪʠʚʥʘ ʩʪʠʤʫʣʷʮʽʷ ʧʫʯʢʘ ɻʽʩʘ) 

ʊʘʢʦʞ ʬ̔ ʢʩʫʚʘʣʠʩʴ ʩʪʘʥʜʘʨʪʥʽ ʧʘʨʘʤʝʪʨʠ ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ (ʧʦʨʽʛ, ʦʧʽʨ ʪʘ 

ʯʫʪʣʠʚʽʩʪʴ ʥʘ ʰʣʫʥʦʯʢʦʚʦʤʫ ʝʣʝʢʪʨʦʜʽ) ʧʽʜ ʯʘʩ ʽʤʧʣʘʥʪʘʮʽʾ ʪʘ ʥʘ ʤʦʤʝʥʪ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʛʣʷʜʫ, ʪʠʧ ʢʘʨʜʽʦʩʪʠʤʫʣʷʪʦʨʘ, ʨʝʞʠʤ ʨʠʪʤʦʚʝʜʝʥʥʷ. ʅʝ ʫ ʚʩʽʭ 

ʧʘʮʽʻʥʪʽʚ ʚʜʘʣʦʩʴ ʟʘʬʽʢʩʫʚʘʪʠ ʩʠʛʥʘʣ ʰʣʫʥʦʯʢʦʚʦʾ ʯʫʪʣʠʚʦʩʪʽ, ʷʢ ʥʘ 

ʽʤʧʣʘʥʪʘʮʽʾ (n = 24, 68%), ʪʘʢ ʽ ʥʘ ʤʦʤʝʥʪ ʦʛʣʷʜʫ (n = 14, 40%), ʦʩʢʽʣʴʢʠ ʟʥʘʯʥʘ 

ʯʘʩʪʠʥʘ ʧʘʮʽʻʥʪʽʚ ʚ ʛʨʫʧʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʩʪʠʤʫʣʷʪʦʨʦʟʘʣʝʞʥʠʤʠ, ʚ ʷʢʠʭ ʥʝ 

ʙʫʣʦ ʦʟʥʘʢ ʥʘʷʚʥʦʩʪʽ ʟʘʤʽʩʥʦʛʦ ʨʠʪʤʫ. ʑʦʜʦ ʛʨʫʧʠ ʉʇʉʉ ï ʘʢʮʝʥʪ ʧʨʠ 

ʧʝʨʝʚʽʨʮʽ ʪʝʭʥʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ ʙʫʚ ʩʘʤʝ ʥʘ ʧʦʨʦʛʠ 

ʟʘʭʦʧʣʝʥʥʷ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ (ʧʫʯʢʘ ɻʽʩʘ ʘʙʦ ʣʽʚʦʾ ʥʽʞʢʠ ʧʫʯʢʘ ɻʽʩʘ). 

ʆʩʦʙʣʠʚʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʣʘʩʴ çʧʝʨʝʭʦʜʘʤè ʤʦʨʬʦʣʦʛʽʾ QRS ʧʨʠ ʧʦʩʪʫʧʦʚʦʤʫ 

ʟʤʝʥh ʝʥʥʽ ʘʤʧʣʽʪʫʜʠ ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ.  



тм 
 

ɸ  

ɹ  

ʈʠʩʫʥʦʢ 2.8 ï ʄʦʨʬʦʣʦʛʽʷ QRS ʧʨʠ ʟʤʽʥʽ ʘʤʧʣʽʪʫʜʠ ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ. ɸ 

ï ʥʝʩʝʣʝʢʪʠʚʥʝ ʟʘʭʦʧʣʝʥʥʷ ʧʫʯʢʘ ɻʽʩʘ ʥʘ ʩʪʠʤʫʣʷʮʽʾ (ʚʫʟʴʢʠʡ QRS, ʢʦʨʦʪʢʠʡ 

ʯʘʩ ʘʢʪʠʚʘʮʽʾ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ); ɹ ï ʚʠʢʣʶʯʥʦ ʤʽʦʢʘʨʜʽʘʣʴʥʘ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʘ 

ʩʝʧʪʘʣʴʥʘ ʩʪʠʤʫʣʷʮʽʷ ʧʨʠ ʚʪʨʘʪ ̔ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ (ʰʠʨʦʢʠʡ 

QRS, ʙʽʣʴʰʠʡ ʯʘʩ ʘʢʪʠʚʘʮʽʾ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ) 



тн 
 

2.3 ʇʝʨʝʣʽʢ ʟʘʩʪʦʩʦʚʘʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ 

ʋ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʝ ʥʘʩʪʫʧʥʝ ʪʝʭʥʽʯʥʝ 

ʫʩʪʘʪʢʫʚʘʥʥʷ: 12-ʢʘʥʘʣʴʥʠʡ ʝʣʝʢʪʨʦʢʘʨʜʽʦʛʨʘʬ çCARDIOVIT AT-2 Plusè 

ʬʽʨʤʠ SHILLER, ʝʭʦʢʘʨʜʽʦʛʨʘʬ ʝʢʩʧʝʨʪʥʦʛʦ ʢʣʘʩʫ VIVID E9 ʬʽʨʤʠ General 

Electric (ʉʐɸ) ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʝʢʪʦʨʥʠʭ ʜʘʪʯʠʢʽʚ ʟ̔ ʟʤʽʥʥʦʶ ʯʘʩʪʦʪʦʶ ʚʽʜ 

1,5 ʜʦ 5,0 ʄʛʮ ʪʘ ʝʭʦʢʘʨʜʽʦʛʨʘʬ Toshiba-SSH 60A ʚʠʨʦʙʥʠʮʪʚʘ ʬʽʨʤʠ Toshiba 

(ʗʧʦʥʽʷ). ɯʥʚʘʟʠʚʥʝ ʘʥʛʽʦʛʨʘʬʽʯʥʝ ʪʘ ʛʝʤʦʜʠʥʘʤʽʯʥʝ ʝʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʯʥʝ 

ʦʙʩʪʝʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʚ ʦʧʝʨʘʮʽʡʥʽʡ ʦʙʣʘʜʥʘʥʽʡ ʥʘʩʪʫʧʥʠʤ ʫʩʪʘʪʢʫʚʘʥʥʷʤ: 

ʩʪʘʮʽʦʥʘʨʥʠʡ ʘʥʛʽʦʛʨʘʬ Toshiba çInfinix ʉʉ-̔è (ʗʧʦʥʽʷ), ʘ ʪʘʢʦʞ Canon 

çAlphenixè (ʗʧʦʥʽʷ); ʝʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʯʥʽ ʨʝʻʩʪʨʘʪʦʨʠ çBardè, ʘ ʪʘʢʦʞ çBoston 

Scientificè (ʉʐɸ) ʟ ʮʠʬʨʦʚʠʤ ʧʝʨʝʪʚʦʨʶʚʘʯʝʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʝʩʪʠ ʟʘʧʠʩ 

ʝʣʝʢʪʨʦʛʨʘʤ ʩʝʨʮʷ, ʘ ʪʘʢʦʞ ʨʦʙʠʪʠ ʟʘʧʠʩ ʧʦʩʠʣʝʥʦʾ ɽʂɻ ʽ ʤʦʥʦʧʦʣʷʨʥʠʡ ʟʘʧʠʩ 

ʝʣʝʢʪʨʦʛʨʘʤ ʩʝʨʮʷ ʡ ʧʘʨʘʤʝʪʨʘʤʠ ʧʦʩʠʣʝʥʥʷ ʜʦ 1:2000 ʽ ʯʘʩʪʦʪʥʦʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʚʽʜ 40 ʜʦ 700 ɻʮ; ʩʠʩʪʝʤʘ ʝʣʝʢʪʨʦʘʥʘʪʦʤʽʯʥʦʾ ʥʘʚʽʛʘʮʽʾ 

çNavX Precisionè ʚʠʨʦʙʥʠʮʪʚʘ St. Jude Medical (ʉʐɸ). ɸʥʘʣʽʟʘʪʦʨ 

ʝʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʯʥʠʡ, ʤʦʜʝʣʴ 2090, Medtronic, (ʉʐɸ). ɿʦʚʥʽʰʥʽʡ 

ʜʝʬʽʙʨʠʣʷʪʦʨ-ʤʦʥʽʪʦʨ, ʤʦʜʝʣʴ Lifepak 12 ʪʘ Lifepak 20, Medtronic (ʉʐɸ). 

ʄʦʥʽʪʦʨ ʧʘʮʽʻʥʪʘ UM-300, Utas (ʋʢʨʘʾʥʘ). ʆʧʝʨʘʪʠʚʥʽ ʚʪʨʫʯʘʥʥʷ ʟ ʧʨʠʚʦʜʫ 

ʽʤʧʣʘʥʪʘʮʽʾ ʐɺʈʉ ʧʨʦʚʦʜʠʣʠʩʴ ʫ ʜʚʦʭ ʝʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʯʥʠʭ ʣʘʙʦʨʘʪʦʨʽʷʭ 

ʦʩʥʘʱʝʥʠʭ ʩʝʨʪʠʬʽʢʦʚʘʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʫʩʽʭ ʩʘʥʽʪʘʨʥʠʭ ʥʦʨʤ. 

2.4 ʉʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ 

ʉʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʧʽʩʣʷ 

ʩʪʚʦʨʝʥʥʷ ʙʘʟʠ ʜʘʥʠʭ ʚ ʨʝʜʘʢʪʦʨʽ Microsoft Excel. ɹʝʟʧʝʨʝʨʚʥʽ ʟʤʽʥʥʽ 

ʚʠʨʘʞʘʣʠʩʷ ʷʢ ʩʝʨʝʜʥʻ Ñ ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ ʪʘ ʢʘʪʝʛʦʨʽʡʥʽ ʟʤʽʥʥʽ ʫ 

ʚʽʜʩʦʪʢʘʭ. ɼʣʷ ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʙʫʣʠ ʟʘʩʪʦʩʦʚʘʥʽ ʷʢ 

ʧʘʨʘʤʝʪʨʠʯʥʽ, ʪʘʢ ʽ ʥʝʧʘʨʘʤʝʪʨʠʯʥʽ ʤʝʪʦʜʠ ʚʘʨʽʘʮʽʡʥʦʾ ʩʪʘʪʠʩʪʠʢʠ. 

ʅʦʨʤʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʦʮʽʥʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʩʪʫ ʐʘʧʽʨʦ-ɺʽʣʢʘ. ʂʨʠʪʝʨʽʡ 

ʐʘʧʽʨʦ-ɺʽʣʢʘ ˇʨʫʥʪʫʚʘʚʩʷ ʥʘ ʦʧʪʠʤʘʣʴʥʽʡ ʣʽʥʽʡʥʽʡ ʥʝʟʤʽʱʝʥʽʡ ʦʮʽʥʮʽ 



то 
 

ʜʠʩʧʝʨʩʽʾ ʜʦ ʾʾ ʟʚʠʯʘʡʥʦʾ ʦʮʽʥʢʠ ʤʝʪʦʜʦʤ ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʨʘʚʜʦʧʦʜʽʙʥʦʩʪʽ. 

ʉʪʘʪʠʩʪʠʢʘ ʢʨʠʪʝʨʽʶ ʤʘʣʘ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 

 

ʜʝ  

ʏʠʩʝʣʴʥʠʢ ʻ ʢʚʘʜʨʘʪʦʤ ʦʮʽʥʢʠ ʩʝʨʝʥʴʦʢʚʘʜʨʘʪʠʯʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ 

ʃʣʦʡʜʘ. 

ʂʦʝʬ̔ʮ̔ ʥ̒ʪʠ  ʙʨʘʣʠʩʷ ʟ ʪʘʙʣʠʮʴ.  

ʂʨʠʪʠʯʥʽ ʟʥʘʯʝʥʥʷ ʩʪʘʪʠʩʪʠʢʠ  ʪʘʢʦʞ ʟʥʘʭʦʜʠʣʠʩʴ ʪʘʙʣʠʯʥʦ. 

ʗʢʱʦ , ʪʦ ʥʫʣʴʦʚʘ ʛʽʧʦʪʝʟʘ ʱʦʜʦ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʙʫʣʘ 

ʚʽʜʭʠʣʝʥʘ ʧʨʠ ʨʽʚʥʽ ʟʥʘʯʫʱʦʩʪʽ  ʅʘʙʣʠʞʝʥʘ ʚʽʨʦʛʽʜʥʽʩʪʴ ʦʪʨʠʤʘʥʥʷ 

ʝʤʧʽʨʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ  ʧʨʠ  ʨʦʟʨʘʭʦʚʫʚʘʣʘʩʴ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

ʜʝ  ï ʪʘʙʣʠʯʥ ̔ʢʦʝʬ̔ʮ̔ ʥ̒ʪʠ. 

ʋ ʨʘʟʽ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʚʘʨʽʘʮʽʡʥʠʭ ʨʷʜʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ t-ʪʝʩʪ ʉʪʴʶʜʝʥʪʘ ʘʙʦ U-test ʄʘʥʥʘ-ʋ̔ʪʥʽ ʧʨʠ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʜʘʥʠʭ ʥʦʨʤʘʣʴʥʦʤʫ ʨʦʟʧʦʜʽʣʫ.  

 ʋ ʨʘʟʽ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʦʟʥʘʢ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʧʘʨʘʤʝʪʨʠʯʥʠʡ 

ʤʝʪʦʜ ï t-ʢʨʠʪʝʨʽʡ ʉʪʴʶʜʝʥʪʘ ʜʣʷ ʥʝʟʘʣʝʞʥʠʭ (ʥʝʟʚ'ʷʟʘʥʠʭ) ʽ ʟʘʣʝʞʥʠʭ 

(ʟʚ'ʷʟʘʥʠʭ) ʛʨʫʧ: 
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ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʮʴʦʛʦ ʢʨʠʪʝʨʽʶ ʧʝʨʝʚʽʨʷʣʘʩʷ ʥʫʣʴʦʚʘ ʩʪʘʪʠʩʪʠʯʥʘ 

ʛʽʧʦʪʝʟʘ ʅ0 ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʚʽʜʤʽʥʥʦʩʪʝʡ ʛʨʫʧ.  

ʇʽʩʣʷ ʦʙʯʠʩʣʝʥʥʷ ʟʥʘʯʝʥʥʷ t ʟʘ ʚʽʜʧʦʚʽʜʥʠʤʠ ʪʘʙʣʠʮʷʤʠ [72] ʟʥʘʭʦʜʠʣʠ 

ʚʽʜʧʦʚʽʜʥʫ ʡʦʤʫ ʡʤʦʚʽʨʥʽʩʪʴ p. 
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ʗʢʱʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʨʘʭʫʥʢʽʚ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʨ > 0,05, ʪʦ ʥʫʣʴʦʚʘ 

ʛʽʧʦʪʝʟʘ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʚʽʜʤʽʥʥʦʩʪʝʡ ʛʨʫʧ ʟʘ ʦʟʥʘʢʦʶ, ʱʦ ʚʠʚʯʘʻʪʴʩʷ, ʥʝ 

ʚʽʜʭʠʣʷʣʘʩʷ. 

ʗʢʱʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʨʘʭʫʥʢʽʚ ʙʫʣʦ ʦʪʨʠʤʘʥʝ ʨ < 0,05, ʪʦ ʥʫʣʴʦʚʘ 

ʛʽʧʦʪʝʟʘ ʚʽʜʭʠʣʷʣʘʩʷ, ʽ ʧʨʠʡʤʘʣʘʩʷ ʘʣʴʪʝʨʥʘʪʠʚʥʘ ʛʽʧʦʪʝʟʘ ʧʨʦ ʽʩʥʫʚʘʥʥʷ 

ʚʽʜʤʽʥʥʦʩʪʝʡ ʛʨʫʧ ʟʘ ʦʟʥʘʢʦʶ, ʱʦ ʚʠʚʯʘʻʪʴʩʷ. 

ɼʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ U-ʢʨʠʪʝʨʽʶ ʄʘʥʥʘ-ʋ̔ʪʥʽ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʪʘʢʽ 

ʦʧʝʨʘʮʽʾ: 

1. ʉʢʣʘʜʘʚʩʷ ̒ʜʠʥʠʡ ʨʘʥʞʦʚʘʥʠʡ ʨʷʜ ʟ ʦʙʦʭ ʚʠʙʽʨʦʢ, ʱʦ ʧʦʨʽʚʥʶʚʘʣʠʩʷ. 

ɰʭʥʽ ʝʣʝʤʝʥʪʠ ʙʫʣʠ ʨʦʟʩʪʘʚʣʝʥʽ ʟʘ ʤʽʨʦʶ ʥʘʨʦʩʪʘʥʥʷ ʦʟʥʘʢʠ ʽ ʤʝʥʰʦʤʫ 

ʟʥʘʯʝʥʥʶ ʙʫʚ ʧʨʠʧʠʩʘʥʠʡ ʤʝʥʰʠʡ ʨʘʥʛ. ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʨʘʥʛʽʚ 

ʨʦʟʨʘʭʦʚʫʚʘʣʘʩʴ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

ʜʝ n1 ï ʢʽʣʴʢʽʩʪʴ ʦʜʠʥʠʮʴ ʚ ʧʝʨʰʽʡ ʚʠʙʽʨʮʽ, ʘ n2 ï ʢʽʣʴʢʽʩʪʴ ʦʜʠʥʠʮʴ ʚ ʜʨʫʛʽʡ 

ʚʠʙʽʨʮʽ. 

2. ɭʜʠʥʠʡ ʨʘʥʞʦʚʘʥʠʡ ʨʷʜ ʙʫʚ ʨʦʟʜʽʣʝʥʠʡ ʥʘ ʜʚʘ ʨʷʜʠ, ʱʦ ʩʢʣʘʜʘʣʠʩʴ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʦʜʠʥʠʮʴ ʧʝʨʰʦʾ ʪʘ ʜʨʫʛʦʾ ʚʠʙʽʨʦʢ. ʇʽʜʨʘʭʦʚʫʚʘʣʠ ʦʢʨʝʤʦ ʩʫʤʫ 

ʨʘʥʛʽʚ, ʱʦ ʧʨʠʧʘʜʘʣʠ ʥʘ ʜʦʣʶ ʝʣʝʤʝʥʪʽʚ ʧʝʨʰʦʾ ʚʠʙʽʨʢʠ, ʽ ʦʢʨʝʤʦ ï ʥʘ ʜʦʣʶ 

ʝʣʝʤʝʥʪʽʚ ʜʨʫʛʦʾ ʚʠʙʽʨʢʠ. ɺʠʟʥʘʯʘʣʠ ʙʽʣʴʰʫ ʟ ʜʚʦʭ ʨʘʥʛʦʚʠʭ ʩʫʤ (ʊx), ʪʘʢʫ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʣʘ ʚʠʙʽʨʮʽ ʟ nx  ʦʜʠʥʠʮʴ. 

3. ɿʥʘʯʝʥʥʷ U-ʢʨʠʪʝʨʽʶ ʄʘʥʥʘ-ʋ̔ʪʥ ̔ʚʠʟʥʘʯʘʣʦʩʴ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

4. ɿʘ ʪʘʙʣʠʮʝʶ ʜʣʷ ʦʙʨʘʥʦʛʦ ʨʽʚʥʷ ʩʪʘʪʠʩʪʠʯʥʦʾ ʟʥʘʯʫʱʦʩʪʽ ʚʠʟʥʘʯʘʣʦʩʴ 

ʢʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ʜʣʷ ʜʘʥʠʭ n1  ʽ n2. ʗʢʱʦ ʥʘʙʫʪʝ ʟʥʘʯʝʥʥʷ U 

ʙʫʣʦ ʤʝʥʰʝ ʟʘ ʪʘʙʣʠʯʥʝ ʘʙʦ ʜʦʨʽʚʥʶʚʘʣʦ ʡʦʤʫ, ʪʦ ʚʠʟʥʘʚʘʣʘʩʴ ʥʘʷʚʥʽʩʪʴ 

ʽʩʪʦʪʥʦʾ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʨʽʚʥʝʤ ʦʟʥʘʢʠ ʚ ʜʘʥʠʭ ʚʠʙʽʨʢʘʭ (ʧʨʠʡʤʘʣʘʩʴ 
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ʘʣʴʪʝʨʥʘʪʠʚʥʘ ʛʽʧʦʪʝʟʘ). ʗʢʱʦ ʞ ʥʘʙʫʪʝ ʟʥʘʯʝʥʥʷ U ʙʫʣʦ ʙʽʣʴʰʝ ʟʘ ʪʘʙʣʠʯʥʝ, 

ʧʨʠʡʤʘʣʘʩʴ ʥʫʣʴʦʚʘ ʛʽʧʦʪʝʟʘ ʅ0. ɼʦʩʪʦʚʽʨʥʽʩʪʴ ʚʽʜʤʽʥʥʦʩʪʝʡ ʙʫʣʘ ʪʠʤ ʚʠʱʝ, 

ʯʠʤ ʤʝʥʰʝ ʙʫʣʦ ʟʥʘʯʝʥʥʷ U. 

5. ʇʨʠ ʩʧʨʘʚʝʜʣʠʚʦʩʪʽ ʥʫʣʴʦʚʦʾ ʛʽʧʦʪʝʟʠ ʅ0 ʢʨʠʪʝʨʽʡ ʤʘʚ ʤʘʪʝʤʘʪʠʯʥʝ 

ʩʧʦʜʽʚʘʥʥʷ   ̔ ʜʠʩʧʝʨʩʽ ʁ  ʽ ʧʨʠ 

ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʦʤʫ ʦʙ'ʻʤʽ ʚʠʙʽʨʢʦʚʠʭ ʜʘʥʠʭ ʙʫʚ ʨʦʟʧʦʜʽʣʝʥʠʡ ʧʨʘʢʪʠʯʥʦ 

ʥʦʨʤʘʣʴʥʦ. 

ʊʦʯʥʠʡ ʢʨʠʪʝʨʽʡ ʌʽʰʝʨʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʢʘʪʝʛʦʨʽʡʥʠʭ 

ʟʤʽʥʥʠʭ. ʉʪʚʦʨʶʚʘʣʘʩʴ ʪʘʙʣʠʮʷ, ʜʦ ʷʢʦʾ ʚʥʦʩʠʣʠ ʜʘʥʽ ʛʨʫʧ, ɦʦ ʧʦʨʽʚʥʶʚʘʣʠʩʴ, 

ʱʦ  ʤʽʩʪʠʣʠ ʧʝʚʥʫ ʢʣ̔ʴʢʽʩʪʴ ʢʘʪʝʛʦʨʽʡʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʘ ʪʘʢʦʞ ʾʭ ʟʘʛʘʣʴʥʝ 

ʟʥʘʯʝʥʥʷ: 

 ɻʨʫʧʘ ʍ ɻʨʫʧʘ Y ɺʩʴʦʛʦ 

ʂʘʪʝʛʦʨʽʷ 1 a b a + b 

ʂʘʪʝʛʦʨʽʷ 2 c d c + d 

ɺʩʴʦʛʦ a + c b + d n 

ʁʤʦʚʽʨʥʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʙʫʜʴ-̫ ʢʦʛʦ ʪʘʢʦʛʦ ʥʘʙʦʨʫ ʚʝʣʠʯʠʥ ʜʘʻʪʴʩʷ 

ʛ̔ ʧʝʨʛʝʦʤʝʪʨʠʯʥʠʤ ʨʦʟʧʦʜʽʣʦʤ:

, 

ʜʝ ʩʪʦʚʧʮʽ ʚ ʜʫʞʢʘʭ ï ʙʽʥʦʤʥʽ ʢʦʝʬʽʮʽʻʥʪʠ, ʘ ʩʠʤʚʦʣ ç!è ʻ ʦʧʝʨʘʪʦʨʦʤ 

ʬʘʢʪʦʨʽʘʣʫ. 

ɹʫʚ ʧʨʦʚʝʜʝʥʠʡ ʦʜʥʦʬʘʢʪʦʨʥʠʡ (ʫʥʽʚʘʨʽʘʙʝʣʴʥʠʡ) ʘʥʘʣʽʟ ʥʘ ʟʽʙʨʘʥʠʭ 

ʢʣʽʥʽʯʥʠʭ ʜʘʥʠʭ, ʩʪʨʘʪʠʬʽʢʦʚʘʥʠʭ ʟʘ ʧʘʮʽʻʥʪʘʤʠ ʽʟ ʉɯʂʄʇ ʘʙʦ ʙʝʟ ʥʝʾ. 

ʂʘʪʝʛʦʨʽʾ ʢʣʽʥʽʯʥʠʭ ʜʘʥʠʭ, ʱʦ ʟʘʜʦʚʦʣʴʥʷʣʠ ʧʦʨʦʛʦʚʝ ʟʥʘʯʝʥʥʷ p < 0,1 

ʙʫʣʦ ʟʙʝʨʝʞʝʥʦ ʜʣʷ ʙʘʛʘʪʦʚʘʨʽʘʥʪʥʦʛʦ (ʤʫʣʴʪʠʚʘʨʽʘʙʝʣʴʥʦʛʦ) ʣʦʛʽʩʪʠʯʥʦʛʦ 

ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ. ʊʽ ʢʘʪʝʛʦʨʽʾ, ʷʢʽ ʟʙʝʨʽʛʘʣʠ p < ,05 ʫ ʤʫʣʴʪʠʚʘʨʽʘʙʝʣʴʥʦʤʫ 

ʤʦʜʝʣʶʚʘʥʥʽ ʚʚʘʞʘʣʠʩʷ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʤʠ. 



тс 
 

ɺ ʦʩʥʦʚʽ ʤʝʪʦʜʫ ʣʝʞʠʪʴ ʪʨʠ ʙʘʟʦʚʽ ʧʨʠʧʫʱʝʥʥʷ: 

1) ʋʩʽ ʧʦʷʩʥʶʶʯʽ ʟʤʽʥʥʽ ʥʝʟʘʣʝʞʥʽ. 

2) ɺʩʽ ʧʦʷʩʥʶʶʯʽ ʟʤʽʥʥʽ ʣʽʥʽʡʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʠʟʠʢ ʥʘʩʪʘʥʥʷ ʧʦʜʽʾ. 

3) ʈʠʟʠʢʠ ʥʘʩʪʘʥʥʷ ʧʦʜʽʾ ʜʣʷ ʙʫʜʴ-̫ ʢʠʭ ʜʚʦʭ ʦʙ'ʻʢʪʽʚ ʫ ʙʫʜʴ-̫ ʢʠʡ ʯʘʩ 

ʧʨʦʧʦʨʮʽʡʥʽ. 

ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ, ʚʠʚʦʜʠʣʘʩ ɹʬʦʨʤʫʣʘ, ʟʘ ʷʢʦʶ ʨʠʟʠʢ ʥʘʩʪʘʥʥʷ ʧʦʜʽʾ ʜʣʷ 

i-ʦʙ'ʻʢʪʘ ʤʘʻ ʚʠʛʣʷʜ: 

 

ɼʝ h0(t) ð ʙʘʟʦʚʠʡ ʨʠʟʠʢ, ʦʜʥʘʢʦʚʠʡ ʜʣʷ ʚʩʽʭ ʦʙ'ʻʢʪʽʚ; 

ɓ1, é, ɓp ï ʢʦʝʬʽʮʽʻʥʪʠ; 

X1, é, Xp ï ʥʝʟʘʣʝʞʥʽ ʟʤʽʥʥʽ, ʧʨʝʜʠʢʪʦʨʠ. 

ɹʘʟʦʚʠʡ ʨʠʟʠʢ h0(t) ï ʨʠʟʠʢ ʥʘʩʪʘʥʥʷ ʧʦʜʽʾ ʜʣʷ ʦʙ'ʻʢʪʘ ʟ ʨʝʬʝʨʝʥʪʥʦʾ 

ʛʨʫʧʠ (ʧʨʠ ʮʴʦʤʫ ʚʩʽ ʥʝʟʘʣʝʞʥʽ ʟʤʽʥʥʽ X1, é, Xp ʜʦʨʽʚʥʶʶʪʴ ʥʫʣʶ). 

ʂʦʝʬʽʮʽʻʥʪʠ ɓ1, é, ɓp ʧʦʢʘʟʫʶʪʴ ʚʧʣʠʚ ʢʦʞʥʦʛʦ ʧʨʝʜʠʢʪʦʨʘ ʥʘ ʬʫʥʢʮʽʶ 

ʨʠʟʠʢʫ: ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʟʥʘʯʝʥʥʷ ʧʨʝʜʠʢʪʦʨʘ Xj ʥʘ ʦʜʠʥʠʮʶ (ʧʨʠ ʮʴʦʤʫ, ʱʦ 

ʟʥʘʯʝʥʥʷ ʽʥʰʠʭ ʟʤʽʥʥʠʭ ʥʝ ʟʤʽʥʠʣʠʩʷ) ʨʠʟʠʢ ʥʘʩʪʘʥʥʷ ʧʦʜʽʾ ʟʨʦʩʪʘʻ ʚ exp (ɓj) 

ʨʘʟ. 

ʉʪʘʪʠʩʪʠʯʥʽ ʦʙʨʘʭʫʥʢʠ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʧʨʦʛʨʘʤʽ DATAtab Team (2023). 

DATAtab: Online Statistics Calculator. DATAtab e.U. Graz, Austria. URL 

https://datatab.net.                         

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 2 

ʆʪʞʝ ʚʩʴʦʛʦ ʚ ʜʦʩʣʽʜʞʝʥʥʷ ʫʚʽʡʰʣʦ 59 ʧʘʮʽʻʥʪʽʚ: 18 ʟ ʥʠʭ ʫʚʽʡʰʣʠ ʚ 

ʛʨʫʧʫ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ, 34 ʚ ʛʨʫʧʫ ʜʦʩʣʽʞʝʥʥʷ 

ʩʪʠʤʫʣʷʮʽʡʥʦ-̔ ʥʜʫʢʦʚʘʥʦʾ ʢʘʨʜʽʦʤʽʦʧʘʪʽʾ ʧʨʠ ʧʨʘʚʰʣʫʥʦʯʢʦʚʽʡ ʩʪʠʤʫʣʷʮʽʾ ʪʘ 

ʦʢʨʝʤʦ ʙʫʣʠ ʜʦʩʣʽʜʞʝʥʽ 7 ʧʘʮʽʻʥʪʽʚ ʽʟ ʩʪʠʤʫʣʷʮʽʻʶ ʣʽʚʦʾ ʥʽʞʢʠ ʧʫʯʢʘ ɻʽʩʘ ʫ 

ʣʽʢʫʚʘʥʥʽ ʭʨʦʥʽʯʥʦʾ ʬʽʙʨʠʣʷʮʽʾ ʬʽʙʨʠʣʷʮʽʾ ʧʝʨʝʜʩʝʨʜʴ. 
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ʈʆɿɼɯʃ 3 

ɼʆʉʃɯɼɾɽʅʅʗ ʈʆɿɺʀʊʂʋ ʉʊʀʄʋʃʗʎɯʁʅʆ-ɯʅɼʋʂʆɺɸʅʆɰ 

ʂɸʈɼɯʆʄɯʆʇɸʊɯɰ 

3.1 ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʚʠʭʽʜʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʘʮʽʻʥʪʽʚ ʟʽ 

ʩʪʠʤʫʣʷʮʽʡʥʦ-̔ ʥʜʫʢʦʚʘʥʦʶ ʢʘʨʜʽʦʤʽʦʧʘʪʽʻʶ  

ʏʘʩʪʦʪʘ ʚʠʥʠʢʥʝʥʥʷ ʉɯʂʄʇ ʚ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʛʨʫʧʽ ʩʢʣʘʣʘ 26 % 

(ʢʘʨʜ̔ʦʤʽʦʧʘʪʽʷ ʨʦʟʚʠʥʫʣʘʩʴ ʫ 9 ʧʘʮʽʻʥʪʽʚ ʟ 34). ɺʩ ̔ʧʘʮʽʻʥʪʠ, ʱʦ ʫʚʽʡʰʣʠ ʚ 

ʛʨʫʧʫ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʠʤʫʣʷʮʽʡʥʦ-̔ ʥʜʫʢʦʚʘʥʦʾ ʢʘʨʜʽʦʤʽʦʧʘʪʽʾ ʤʘʣʠ 

ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʫ ʤʽʦʢʘʨʜʽʘʣʴʥʫ ʩʪʠʤʫʣʷʮʽ.ʁ 9 (26 %) ʟ 34 ʦʩʽʙ ʤʘʣʦ 

ʚʝʨʭʽʚʢʦʚʫ ʩʪʠʤʫʣʷʮʽʶ ʇʐ (ʨʠʩ. 3.1). ɯʥʰʽ 25 (74%) ï ʨʽʟʥʽ ʚʘʨʽʘʥʪʠ ʩʝʧʪʘʣʴʥʦʾ 

ʤʽʦʢʘʨʜʽʘʣʴʥʦʾ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ (ʨʠʩ. 3.2). ɹʽʣʴʰʽʩʪʴ ʧʘʮʽʻʥʪʽʚ, 

ʱʦ ʫʚʽʡʰʣʠ ʫ ʜʦʩʣʽʜʞʝʥʥʷ (n = 33, 97 %), ʤʘʣʠ ɸɺ ʙʣʦʢʘʜʫ ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʷ ̫ʢ 

ʧʦʢʘʟ ʜʦ ʽʤʧʣʘʥʪʘʮʽʾ ʐɺʈʉ ï 8 ʧʘʮʽʻʥʪʽʚ ʛʨʫʧʠ ʉɯʂʄʇ (88%) ʪʘ 25 ʧʘʮʽʻʥʪʽʚ 

(100%) ʛʨʫʧʠ ʟʽ ʟʙʝʨʝʞʝʥʦʶ ʌɺʃʐ (p = 0,264). ɼʚʦʻ ʟ ʫʩʽʭ ʧʘʮʽʻʥʪʽʚ ʟ ɸɺ 

ʙʣʦʢʦʤ (5%) ʤʘʣʠ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʫ (ʷʪʨʦʛʝʥʥʫ) ɸɺ ʙʣʦʢʘʜʫ, 2 (6%) ï ɸɺ 

ʙʣʦʢʘʜʫ ʚʥʘʩʣʽʜʦʢ ʘʙʣʷʮʽʾ ɸɺ-ʟô̒ ʜʥʘʥʥʷ (ʷʢ ʣʽʢʫʚʘʥʥʷ ʧʨʠ ʧʦʩʪʽʡʥʽʡ ʬʦʨʤʽ 

ʪʘʭʽʩʠʩʪʦʣʽʯʥʦʾ ʌʇ) ʽ 2 ʧʘʮʽʻʥʪʠ (6%) ï ʩʠʥʜʨʦʤ ʌʨʝʜʝʨʽʢʘ. 1 ʧʘʮʽʻʥʪ (3%) 

ʩʪʨʘʞʜʘʚ ʥʘ ʙʨʘʜʠʩʠʩʪʦʣʽʯʥʫ ʬʦʨʤʫ ʌʇ, ʱʦ ʧʦʪʨʝʙʫʚʘʣʘ ʰʪʫʯʥʦʛʦ 

ʨʠʪʤʦʚʝʜʝʥʥʷ ʰʣʫʥʦʯʢʽʚ (ʨʠʩ. 3.3). ʋ ʧʦʨʽʚʥʷʣʴʥʦʤʫ ʘʥʘʣʽʟʽ ʛʨʫʧʠ ʧʘʮʽʻʥʪʽʚ 

ʉɯʂʄʇ ʪʘ ʛʨʫʧʠ ʧʘʮʽʻʥʪʽʚ ʙʝʟ ʂʄʇ ʥʝ ʙʫʣʦ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʦʾ ʨʽʟʥʠʮʽ 

ʱʦʜʦ ʩʪʘʪʽ, ʚʽʢʫ, ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ ʪʽʣʘ (ʇʇʊ), ʨʦʟʧʦʜʽʣʫ ʜʽʘʛʥʦʟʽʚ, ʷʢ ʧʦʢʘʟʽʚ ʜʦ 

ʽʤʧʣʘʥʪʘʮʽʾ ʢʘʨʜʽʦʩʪʠʤʫʣʷʪʦʨʘ, ʥʘʷʚʥʦʩʪʽ ɯʍʉ, ʩʪʨʫʢʪʫʨʥʦʾ ʧʘʪʦʣʦʛʽʾ ʩʝʨʮʷ, 

ʧʝʨʝʜʩʝʨʜʥʠʭ ʘʨʠʪʤʽʡ (ʇɸ), ʎɼ, ɻʍ, ʪʠʩʢʫ ʚ ʇʐ ʪʘ ʌɺʃʐ ʜʦ ʽʤʧʣʘʥʪʘʮʽʾ 

ʐɺʈʉ (ʪʘʙʣ. 3.1). 

 

 



ту 
 

 

ʈʠʩʫʥʦʢ 3.1 ï ɺʝʨʭʽʚʢʦʚʘ ʣʦʢʘʣʽʟʘʮʽʷ ʰʣʫʥʦʯʢʦʚʦʛʦ ʝʣʝʢʪʨʦʜʘ 

(ʧʝʨʝʜʩʝʨʜʥʠʡ ï ʫ ʚʫʰʮʽ ʧʨʘʚʦʛʦ ʧʝʨʝʜʩʝʨʜʷ). ʇʝʨʝʜʥʴʦ-ʟʘʜʥʷ ʧʨʦʻʢʮʽʷ 

 

ʈʠʩʫʥʦʢ 3.2 ï ʉʝʧʪʘʣʴʥʘ ʧʦʟʠʮʽʷ ʰʣʫʥʦʯʢʦʚʦʛʦ ʝʣʝʢʪʨʦʜʘ. ʇʝʨʝʜʥʴʦ-

ʟʘʜʥʷ ʧʨʦʻʢʮʽʷ (ʤʽʥʽʤʘʣʴʥʘ ʣʽʚʘ ʙʦʢʦʚʘ ʘʥʛʫʣʷʮʽʷ ï LAO 5) 



тф 
 

ʊʘʙʣʠʮʷ 3.1 ï ɺʠʭʽʜʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʘʮʽʻʥʪʽʚ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʟʘʛʘʣʴʥʽʡ 

ʚʠʙʽʨʮʽ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʛʨʫʧʠ ʪʘ ʫ ʚʠʙʽʨʮʽ, ʱʦ ʩʪʨʘʪʠʬʽʢʦʚʘʥʘ ʟʘ ʥʘʷʚʥʽʩʪʶ ʘʙʦ 

ʚʽʜʩʫʪʥʽʩʪʶ ʩʪʠʤʫʣʷʮʽʡʥʦ-̔ ʥʜʫʢʦʚʘʥʦʾ ʢʘʨʜʽʦʤʽʦʧʘʪʽʾ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ɿʘʛʘʣʴʥʘ 

ʢʽʣʴʢʽʩʪʴ 

(n = 34) 

ʇʘʮʽʻʥʪʠ ʟ 

ʂʄʇ 

(n = 9) 

ʇʘʮʽʻʥʪʠ 

ʙʝʟ ʂʄʇ 

(n = 25) 

Pῐvalue 

ɺʽʢ  66,9 Ñ 9,9 63,6 Ñ 10,8 68,2 Ñ 9,3 .108 

ʇʇʊ (ʤ2) 2,0009 Ñ 0,26 2,025 Ñ 0,25 1,99 Ñ 0,27 .723 

ʉʪʘʪʴ: ʯʦʣʦʚʽʢʠ 22 (65%) 8 (88%) 14 (56%) 0.1135 

ʇʝʨʽʦʜ ʩʧʦʩʪʝʨʝʞʝʥʥʷ (ʤʽʩ.) 44,9 Ñ 28,4 32,5 Ñ 30,7 49,9 Ñ 26,4 0.273 

ʇʘʮʽʻʥʪʽʚ ʟ ʯʘʩʦʤ ʚʽʜ 

ʤ̔ʧʣʘʥʪʘʮʽʾ ʜʦ ʢʦʥʪʨʦʣʴʥʦʛʦ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ <1 ʨʦʢʫ 

7 (20%) 5 (55%) 2 (8%) 0.0074 

ɸɺ ʙʣʦʢʘʜʘ ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʷ: 

- ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʘ 

(ʷʪʨʦʛʝʥʥʘ) 

- ñablate and paceò 

- ʉʠʥʜʨʦʤ ʌʨʝʜʝʨʽʢʘ 

ɹʨʘʜʠʩʠʩʪʦʣʽʯʥʘ ʌʇ 

34 (97%) 

 

2 (6%) 

2 (6%) 

2 (6%) 

1 (3%) 

8 (88%) 

 

1 (10%) 

1 (10%) 

1 (10%) 

1 (10%) 

25 (100%) 

 

1 (4%) 

1 (4%) 

1 (4%) 

- 

0.2647 

ʉʪʨʫʢʪʫʨʥʘ ʧʘʪʦʣʦʛʽʷ ʩʝʨʮʷ: 

- ɸʦʨʪʘʣʴʥʘ ʚʘʜʘ 

- ɻʂʄʇ 

- ɺʨʦʜʞʝʥʘ ʚʘʜʘ ʩʝʨʮʷ 

9 (26%) 

3 (9%) 

3 (9%) 

1 (3%) 

2 (22%) 

- 

- 

1 (11%) 

7 (28%) 

3 (12%) 

3 (12%) 

- 

0.6896 

ɯʰʝʤʽʯʥʘ ʭʚʦʨʦʙʘ ʩʝʨʮʷ 3 (9%) 1 (11%) 2 (8%) 1 

ʇʝʨʝʜʩʝʨʜʥʽ ʘʨʠʪʤʽʾ 10 (28%) 3 (33%) 7 (28%) 1 

ɻʽʧʝʨʪʦʥʽʯʥʘ ʭʚʦʨʦʙʘ 21 (62%) 5 (55%) 16 (64%) 0.7041 

ʎʫʢʨʦʚʠʡ ʜʽʘʙʝʪ 4 (12%) - 4 (16%) .3029 

 



ул 
 

  

ʈʠʩʫʥʦʢ 3.3 ï ʈʦʟʧʦʜʽʣ ʜʽʘʛʥʦʟʽʚ, ʷʢ ʧʦʢʘʟʽʚ ʜʦ ʧʦʩʪʽʡʥʦʛʦ ʰʪʫʯʥʦʛʦ 

ʨʠʪʤʦʚʝʜʝʥʥʷ ʚ ʛʨʫʧʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ 

ʉʝʨʝʜʥʷ ʌɺʃʐ ʚ ʟʘʛʘʣʴʥʽʡ ʚʠʙʽʨʮʽ ʥʘ ʤʦʤʝʥʪ ʽʤʧʣʘʥʪʘʮʽʾ ʐɺʈʉ ʩʢʣʘʣʘ 

56,8 Ñ 5,3 %, ʱʦ ʙʫʣʦ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʙʽʣʴʰʝ ʥʽʞ ʥʘ ʤʦʤʝʥʪ ʢʦʥʪʨʦʣʴʥʦʛʦ 

ʦʛʣʷʜʫ 49,2 Ñ 8,9 (p = .001). ʉʝʨʝʜʥʽʡ ʂɼʆ ʧʝʨʝʜ ʽʤʧʣʘʥʪʘʮʽʻ ʁʙʫʚ 138,5 Ñ 24,6 

ʤʣ, ʥʘ ʤʦʤʝʥʪ ʦʛʣʷʜʫ ï 145,2 Ñ 44,5 ʤʣ (p = .557). ʂɼɯ ʥʘ ʤʦʤʝʥʪ ʽʤʧʣʘʥʪʘʮʽʾ 

ʐɺʈʉ ʙʫʚ 69,95 Ñ 12,7 ʤʣ/ʤ2, ʥʘ ʤʦʤʝʥʪ ʦʛʣʷʜʫ 70,4 Ñ 25,4 ʤʣ/ʤ2 (p = .742). 

ʉʝʨʝʜʥʽʡ ʜʽʘʤʝʪʨ ʣʽʚʦʛʦ ʧʝʨʝʜʩʝʨʜʷ ʥʘ ʤʦʤʝʥʪ ʽʤʧʣʘʥʪʘʮʽʾ ʩʢʣʘʚ 43,7 Ñ 5,1 ʤʤ, 

ʥʘ ʤʦʤʝʥʪ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʛʣʷʜʫ ï 44,06 Ñ 4,9 ʤʤ (p = .805), ʪʠʩʢ ʫ ʧʨʘʚʦʤʫ 

ʰʣʫʥʦʯʢʫ ʙʫʚ  40,8 Ñ 6,6 ʪʘ 38,06 Ñ 7,8 mmHg ʥʘ ʤʦʤʝʥʪ ʽʤʧʣʘʥʪʘʮʽʾ ʪʘ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʛʣʷʜʫ ʚʽʜʧʦʚʽʜʥʦ (p = .091). ʉʝʨʝʜʥʷ ʰʠʨʠʥʘ ʥʘʪʠʚʥʦʛʦ QRS 

ʩʢʣʘʣʘ 120 Ñ 27 ʤʩ (ʪʘʙʣ. 3.2). 
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ум 
 

ʊʘʙʣʠʮʷ 3.2 ï ʇʘʨʘʤʝʪʨʠ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥ ̫ʫ 

ʟʘʛʘʣʴʥʽʡ ʚʠʙʨ̔ʮ ̔ʥʘ ʤʦʤʝʥʪ ʽʤʧʣʘʥʪʘʮʽʾ ʐɺʈʉ ʪʘ ʥʘ ʤʦʤʝʥʪ ʢʦʥʪʨʦʣʴʥʦʛʦ 

ʦʛʣʷʜʫ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ɿʥʘʯʝʥʥʷ 

ʌɺʃʐ (%) ʥʘ ʤʦʤʝʥʪ ʽʤʧʣʘʥʪʘʮʽʾ ʐɺʈʉ 56,8 Ñ 5,3 

ʌɺʃʐ (%) ʥʘ ʤʦʤʝʥʪ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʛʣʷʜʫ 49,2 Ñ 8,9 

ʂɼʆ (ʤʣ) ʥʘ ʤʦʤʝʥʪ ʽʤʧʣʘʥʪʘʮʽʾ ʐɺʈʉ 138,5 Ñ 24,6 

ʂɼɯ (ʤʣ/ʤ2) ʥʘ ʤʦʤʝʥʪ ʽʤʧʣʘʥʪʘʮʽʾ ʐɺʈʉ 69,95 Ñ 12,7 

ʂɼʆ (ʤʣ) ʥʘ ʤʦʤʝʥʪ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʛʣʷʜʫ 145,2 Ñ 44,5 

ʂɼɯ (ʤʣ/ʤ2) ʥʘ ʤʦʤʝʥʪ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʛʣʷʜʫ 70,4 Ñ 25,4 

ɼʽʘʤʝʪʨ ʃʇ (ʤʤ) ʥʘ ʤʦʤʝʥʪ ʽʤʧʣʘʥʪʘʮʽʾ ʐɺʈʉ 43,7 Ñ 5,1 

ɼʽʘʤʝʪʨ ʃʇ (ʤʤ) ʥʘ ʤʦʤʝʥʪ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʛʣʷʜʫ 44, 06 Ñ 4,9 

ʊʠʩʢ ʚ ʇʐ (mmHg) ʥʘ ʤʦʤʝʥʪ ʽʤʧʣʘʥʪʘʮʽʾ ʐɺʈʉ 40,8 Ñ 6,6 

ʊʠʩʢ ʚ ʇʐ (mmHg) ʥʘ ʤʦʤʝʥʪ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʛʣʷʜʫ 38,06 Ñ 7,8 

ʐʠʨʠʥʘ ʥʘʪʠʚʥʦʛʦ QRS (ʤʩ) 120 Ñ 27 

3.2 ʈʝʟʫʣʴʪʘʪʠ ɽʭʦʂɻ 

ʌɺʃʐ ʟʥʘʯʥʦ ʨʽʟʥʠʣʘʩʴ ʥʘ ʤʦʤʝʥʪ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʛʣʷʜʫ ʚ ʛʨʫʧʽ ʉɯʂʄʇ 

ʪʘ ʚ ʛʨʫʧʽ ʟʽ ʟʙʝʨʝʞʝʥʦʶ ʩʢʦʨʦʪʣʠʚʦʶ ʟʜʘʪʥʽʩʪʶ ʃʐ ï 38,6 Ñ 5,9 % vs. 53,5 Ñ 

5,7 % (p < .001) (ʨʠʩ. 3.4). ʍʦʯʘ ʌɺʃʐ ʙʫʣʘ ʟʥʘʯʥʦ ʤʝʥʰʦʶ ʥʘ ʤʦʤʝʥʪ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʛʣʷʜʫ ʥʽʞ ʧʽʜ ʯʘʩ ʽʤʧʣʘʥʪʘʮʽʾ ʐɺʈʉ ʩʘʤʝ ʫ ʛʨʫʧʽ ʉɯʂʄʇ (55,2 

Ñ 5,4 % vs. 38,6 Ñ 5,9 %, p <.001), ʫ ʛʨʫʧʽ ʟʽ ʟʙʝʨʝʞʝʥʦʶ ʌɺʃʐ ʪʝʞ ʤʦʞʥʘ ʙʫʣʦ 

ʩʧʦʩʪʝʨʽʛʘʪʠ ʟʤʝʥh ʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ (57,5 Ñ 5,2 % vs. 53,5 Ñ 5,7 %, p = .01). 

ʂɼɯ ʃʐ ʟʥʘʯʥʦ ʟʙʽʣʴʰʠʚʩʷ ʟʘ ʯʘʩ ʚʽʜ ʽʤʧʣʘʥʪʘʮʽʾ ʐɺʈʉ ʜʦ ʢʦʥʪʨʦʣʴʥʦʛʦ 

ʦʛʣʷʜʫ ʚ ʛʨʫʧʽ ʉɯʂʄʇ (76,68 Ñ 11,74 vs. 97,9 Ñ 20,75 ʤʣ/ʤ2, p = .011). ʅʘ ʤʦʤʝʥʪ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʂɼɯ ʃʐ ʙʫʚ ʟʥʘʯʥʦ ʙʽʣʴʰʠʤ ʚ ʛʨʫʧ ̔ʉɯʂʄʇ ʥʽʞ 

ʚ ʛʨʫʧʽ ʟʽ ʟʙʝʨʝʞʝʥʦʶ ʌɺʃʐ: 97,9 Ñ 20,75 vs. 60,9 Ñ 19,32 ʤʣ/ʤ2 (p = < .001). 

ɼʽʘʤʝʪʨ ʃʇ ̔  ʪʠʩʢ ʚ ʇʐ ʙʫʣʠ ʟʥʘʯʥʦ ʙʽʣʴʰʠʤʠ ʚ ʛʨʫʧʽ ʉɯʂʄʇ ʥʽʞ ʚ 

ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʟʽ ʟʙʝʨʝʞʝʥʦʶ ʬʨʘʢʮʽʻʶ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ ʧʽʜ ʯʘʩ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ (47 Ñ 2,95 vs. 42,9 Ñ 5,07 ʤʤ, p = .011, ʪʘ 43,8 Ñ 

8,8 vs. 35,6 Ñ 6,1 mmHg, p = .008). ʐʠʨʠʥʘ ʩʪʠʤʫʣʴʦʚʘʥʦʛʦ QRS ʫ ʛʨʫʧʽ ʉɯʂʄʇ 



ун 
 

ʙʫʣʘ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʙʽʣʴʰʦʶ ʟʘ ʪʘʢʫ ʚ ʛʨʫʧʽ ʟʽ ʟʙʝʨʝʞʝʥʦʶ ʌɺʃʐ (163 

Ñ 22,7 vs. 150,8 Ñ 14,5 ʤʩ, p = .046). (ʪʘʙʣ. 3.3). 

 

ʈʠʩʫʥʦʢ 3.4 ï ʌɺʃʐ ʥʘ ʤʦʤʝʥʪ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʛʣʷʜʫ ʫ ʧʘʮʽʻʥʪʽʚ ʟ 

ʉɯʂʄʇ ʪʘ ʟʽ ʟʙʝʨʝʞʝʥʦʶ ʌɺʃʐ 

ʊʘʙʣʠʮʷ 3.3 ï ʇʦʢʘʟʥʠʢʠ ʚʠʤʽʨʽʚ ʧʨʠ ʩʪʘʥʜʘʨʪʥʦʤʫ ʝʭʦʢʘʨʜʽʦʛʨʘʬʽʯʥʦʤʫ 

ʜʦʩʣʽʜʞʝʥʥʽ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʇʦʢʘʟʥʠʢ ʥʘ 

ʤʦʤʝʥʪ 

ʽʤʧʣʘʥʪʘʮʽʾ 

ʐɺʈʉ 

ʇʦʢʘʟʥʠʢ ʥʘ 

ʤʦʤʝʥʪ 

ʢʦʥʪʨʦʣʴʥʦʛʦ 

ʦʛʣʷʜʫ 

P-ʟʥʘʯʝʥʥʷ 

** 

ʌɺʃʐ (%) ʚ ʛʨʫʧʽ ʉɯʂʄʇ 55,2 Ñ 5,4 38,6 Ñ 5,9 < .001 

ʌɺʃʐ (%) ʚ ʛʨʫʧʽ ʟʽ 

ʟʙʝʨʝʞʝʥʦʶ ʌɺʃʐ 
57,5 Ñ 5,2 53,5 Ñ 5,7 .01 

P-ʟʥʘʯʝʥʥʷ * .28 <.001  

ʂɼɯ ʃʐ (ʤʣ/ʤ2) ʚ ʛʨʫʧʽ ʉɯʂʄʇ 76,68 Ñ 11,74 97,9 Ñ 20,75 .011 

ʂɼɯ ʃʐ (ʤʣ/ʤ2) ʚ ʛʨʫʧʽ ʟʽ 

ʟʙʝʨʝʞʝʥʦʶ ʌɺʃʐ 
67,2 Ñ 12,3 60,9 Ñ 19,32 .367 

P-ʟʥʘʯʝʥʥʷ .199 <.001  

ɼʽʘʤʝʪʨ ʃʇ (ʤʤ) ʚ ʛʨʫʧʽ 

ʉɯʂʄʇ 
45,7 Ñ 3,8 47 Ñ 2,95 .863 

ɼʽʘʤʝʪʨ ʃʇ (ʤʤ) ʚ ʛʨʫʧʽ ʟʽ 

ʟʙʝʨʝʞʝʥʦʶ ʌɺʃʐ 
42,9 Ñ 5,4 42,9 Ñ 5,07 .785 

P-ʟʥʘʯʝʥʥʷ .105 .011  

ʊʠʩʢ ʚ ʇʐ (mmHg) ʚ ʛʨʫʧʽ 

ʉɯʂʄʇ 
43,7 Ñ 6,2 43,8 Ñ 8,8 .606 

ʊʠʩʢ ʚ ʇʐ (mmHg) ʚ ʛʨʫʧʽ ʟʽ 

ʟʙʝʨʝʞʝʥʦʶ ʌɺʃʐ 
38,6 Ñ 6,3 35,6 Ñ 6,1 .16 

P-ʟʥʘʯʝʥʥʷ .135 .008  
ʇʨʠʤʽʪʢʘ: *ï p-ʟʥʘʯʝʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʽ ʷʢ ʫ ʧʦʨʽʚʥʷʥʥʽ ʛʨʫʧ ʧʘʮʽʻʥʪʽʚ ʽʟ ʉɯʂʄʇ ʪʘ ʙʝʟ ʉɯʂʄʇ,** ʪʘʢ 

ʽ ʚʽʜʥʦʩʥʦ ʧʦʨʽʚʥʷʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʧʽʜ ʯʘʩ ʽʤʧʣʘʥʪʘʮʽʾ ʪʘ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʛʣʷʜʫ ʧʘʮʽʻʥʪʽʚ 



уо 
 

ɺʩʽ ʧʘʮʽʻʥʪʠ ʛʨʫʧʠ ʜʦʩʣʽʜʞʝʥʥʷ ʉɯʂʄʇ ʧʨʠ ʢʦʥʪʨʦʣʴʥʦʤʫ ʦʛʣʷʜʽ ʙʫʣʠ 

ʥʘʧʨʘʚʣʝʥʽ ʥʘ ʧʨʦʪʦʢʦʣʴʥʝ ʝʭʦʢʘʨʜʽʦʛʨʘʬʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ, ʥʘ ʷʢʦʤʫ ʙʫʣʠ 

ʚʠʢʦʥʘʥʽ ʚʠʤʽʨʠ ʚʥʫʪʨʽʰʥʴʦʰʣʫʥʦʯʢʦʚʦʾ ʪʘ ʤʽʞʰʣʫʥʦʯʢʦʚʦʾ ʤʝʭʘʥʽʯʥʦʾ 

ʘʩʠʥʭʨʦʥʽʾ, ʬʽʢʩʦʚʘʥʘ ʢʽʣʴʢʽʩʪʴ ʩʝʛʤʝʥʪʽʚ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ ʟ̔ ʟʥʠʞʝʥʦʶ 

ʜʝʬʦʨʤʘʮʽʻʶ, ʪʘ ʦʙʯʠʩʣʝʥʘ ʛʣʦʙʘʣʴʥʘ ʧʦʟʜʦʚʞʥʷ ʜʝʬʦʨʤʘʮʽʷ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ 

(GLS). ɺʥʫʪʨʽʰʥʴʦʰʣʫʥʦʯʢʦʚʘ ʤʝʭʘʥʽʯʥʘ ʘʩʠʥʭʨʦʥʽʷ ʙʫʣʘ ʟʥʘʯʥʦ ʙʽʣʴʰʝ ʚ 

ʛʨʫʧʽ ʉɯʂʄʇ ʥʽʞ ʚ ʛʨʫʧʽ ʟʽ ʟʙʝʨʝʞʝʥʦʶ ʌɺʃʐ ʽ ʩʪʘʥʦʚʠʣʘ 261,1 Ñ 61 ʤʩ vs. 

146,1 Ñ 62,8 ʤʩ (p <.001) (ʨʠʩ. 3.3), ʤʽʞʰʣʫʥʦʯʢʦʚʘ ʤʝʭʘʥʽʯʥʘ ʘʩʠʥʭʨʦʥʽʷ 

ʧʝʨʝʚʘʞʘʣʘ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʢʘʨʜʽʦʤʽʦʧʘʪʽʻʶ [91 Ñ 36,4 ʤʩ vs. 54,2 Ñ 22,2 ʤʩ 

(p = .014)]. ʉʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ ʩʝʛʤʝʥʪʽʚ ʟ̔ ʟʥʠʞʝʥʦʶ ʜʝʬʦʨʤʘʮʽʻʶ ʚ ʛʨʫʧʽ 

ʉɯʂʄʇ ʙʫʣʘ ʟʥʘʯʥʦ ʙʽʣʴʰʦʶ ʥʽʞ ʚ ʛʨʫʧʽ ʙʝʟ ʂʄʇ [8,1 Ñ 2,6 vs. 3,91 Ñ 2,3 (p = 

< .001)], ʽ ʛʣʦʙʘʣʴʥʠʡ ʧʦʟʜʦʚʞʥʽʡ ʩʪʨʝʡʥ (GLS) ʟʥʘʯʥʦ ʟʥʠʞʝʥʠʡ [-9,7 Ñ 2,6 vs. 

-14,9 Ñ 3,4 % (p = < .001)] (ʪʘʙʣ. 3.4). 

 

ʈʠʩʫʥʦʢ 3.5 ï ɺʥʫʪʨʽʰʥʴʦʰʣʫʥʦʯʢʦʚʘ ʤʝʭʘʥʽʯʥʘ ʘʩʠʥʭʨʦʥʽʷ ʦʛʣʷʜʫ ʫ 

ʧʘʮʽʻʥʪʽʚ ʟ ʉɯʂʄʇ ʪʘ ʟʽ ʟʙʝʨʝʞʝʥʦʶ ʌɺʃʐ 



уп 
 

ʊʘʙʣʠʮʷ 3.4 ʇʦʢʘʟʥʠʢʠ ʚʠʤʽʨʽʚ ʧʨʠ ʧʨʦʪʦʢʦʣʴʥʦʤʫ ʝʭʦʢʘʨʜʽʦʛʨʘʬʽʯʥʦʤʫ 

ʜʦʩʣʽʜʞʝʥʥʽ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ɿʘʛʘʣʴʥʘ 

ʢʽʣʴʢʽʩʪʴ  

(n = 34) 

ʇʘʮʽʻʥʪʠ ʟ 

ʂʄʇ 

(n = 9) 

ʇʘʮʽʻʥʪʠ 

ʙʝʟ ʂʄʇ 

(n = 25) 

P-value 

ɻʣʦʙʘʣʴʥʠʡ ʧʦʟʜʦʚʞʥʽʡ 

ʩʪʨʝʡʥ (-GLS), % 
-13,5 Ñ 3,95 -9,7 Ñ 2,6 -14,9 Ñ 3,4 <.001 

ɺʥʫʪʨʽʰʥʴʦʰʣʫʥʦʯʢʦʚʘ 

ʘʩʠʥʭʨʦʥʽʷ, (ʤʩ) 
178,4 Ñ 80,7 261,1 Ñ 61 146,1 Ñ 62,8 <.001 

ʂʽʣʴʢʽʩʪʴ ʩʝʛʤʝʥʪʽʚ ʟ̔ 

ʟʥʠʞʝʥʦʶ 

ʜʝʬʦʨʤʘʮʽʻʶ, (n) 

5,06 Ñ 3,05 8,1 Ñ 2,6 3,91 Ñ 2,3 <.001 

ʄʽʞhʣʫʥʦʯʢʦʚʘ 

ʘʩʠʥʭʨʦʥʽʷ, (ʤʩ) 
74,1 Ñ 53,6 91 Ñ 36,4 54,2 Ñ 22,2 .014 

3.3 ʈʝʟʫʣʴʪʘʪʠ ɽʂɻ ʘʥʘʣʽʟʫ ʪʘ ʧʘʨʘʤʝʪʨʽʚ ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ 

ʐʠʨʠʥʘ ʥʘʪʠʚʥʦʛʦ QRS ʧʝʨʝʜ ʽʤʧʣʘʥʪʘʮʽʻʶ ʐɺʈʉ ʚ ʛʨʫʧʽ ʉɯʂʄʇ ʪʘ 

ʙʝʟ ʂʄʇ ʥʝ ʨʽʟʥʠʣʠʩʴ (124,4 Ñ 30,8 vs. 119,8 Ñ 24,7, p = 1). ʄʦʨʬʦʣʦʛʽʷ 

ʥʘʪʠʚʥʦʛʦ (ʥʝʩʪʠʤʫʣʴʦʚʘʥʦʛʦ) QRS ʢʦʤʧʣʝʢʩʫ ʨʠʪʤʫ ʚ ʦʙʦʭ ʛʨʫʧʘʭ (ʉɯʂʄʇ 

ʪʘ ʙʝʟ ʂʄʇ) ʙʫʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʘʢʠʤʠ ʚʘʨʽʘʥʪʘʤʠ: ʚʫʟʴʢʠʡ QRS (ʙʝʟ 

ʚʽʜʭʠʣʝʥʴ ʧʨʦʚʝʜʝʥʥʷ) [4 (44 %) vs. 8 (30%)], ɹʇʅʇɻ [2 (22 %) vs. 5 (19%)], 

ɹʃʅʇɻ (1 (11 %) ʚ ʛʨʫʧʽ Cɯʂʄʇ ʪʘ ʚ ʞʦʜʥʦʛʦ ʧʘʮʽʻʥʪʘ ʙʝʟ ʉɯʂʄʇ), ʪʘ 

ʥʝʩʧʝʮʠʬʽʯʥʘ ʚʥʫʪʨʽʰʥʴʦʰʣʫʥʦʯʢʦʚʘ ʟʘʪʨʠʤʢʘ [2 (22 %) vs. 3 (11 %)]. ʐʠʨʠʥʘ 

ʩʪʠʤʫʣʴʦʚʘʥʦʛʦ QRS ʫ ʛʨʫʧʽ ʉɯʂʄʇ ʙʫʣʘ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʙʽʣʴʰʦʶ ʥʽʞ ʫ 

ʪʘʢʠʭ ʟ̔ ʟʙʝʨʝʞʝʥʦʶ ʌɺʃʐ (163 Ñ 22,7 vs. 150,8 Ñ 14,5, p = .046) (ʨʠʩ 3.6). ɺ 

ʦʙʦʭ ʛʨʫʧʘʭ ʧʨʠ ʮʴʦʤʫ ʰʠʨʠʥʘ ʩʪʠʤʫʣʴʦʚʘʥʦʛʦ QRS ʟʥʘʯʥʦ ʟʙʽʣʴʰʫʚʘʣʘʩʴ 

ʚʽʜʥʦʩʥʦ ʥʘʪʠʚʥʦʛʦ QRS ʢʦʤʧʣʝʢʩʫ (124,4 Ñ 30,8 ʤʩ vs. 163 Ñ 22,7 ʤʩ ʚ ʛʨʫʧʽ 

ʉɯʂʄʇ, p <.001, 119,8 Ñ 24,7 ʤʩ vs. 150,8 Ñ 14,5 ʤʩ ʚ ʛʨʫʧʽ ʙʝʟ ʂʄʇ, p <.001) 

(ʪʘʙʣ. 3.5).  



ур 
 

ʊʘʙʣʠʮʷ 3.5 ï ɽʂɻ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʘʮʽʻʥʪʽʚ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʟʘʛʘʣʴʥʽʡ 

ʚʠʙʽʨʮʽ ʪʘ ʫ ʚʠʙʽʨʮʽ, ʩʪʨʘʪʠʬʽʢʦʚʘʥʽʡ ʟʘ ʥʘʷʚʥʽʩʪʶ ʘʙʦ ʚʽʜʩʫʪʥʽʩʪʶ ʉɯʂʄʇ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ɿʘʛʘʣʴʥʘ 

ʢʽʣʴʢʽʩʪʴ 

(n = 34) 

ʇʘʮʽʻʥʪʠ ʟ 

ʂʄʇ 

(n = 9) 

ʇʘʮʽʻʥʪʠ 

ʙʝʟ ʂʄʇ 

(n = 25) 

P-value 

ʐʠʨʠʥʘ ʥʘʪʠʚʥʦʛʦ QRS 

(ʤʩ) 
120 Ñ 27 124,4 Ñ 30,8 119,8 Ñ 24,7 1 

ʄʦʨʬʦʣʦʛʽʷ ʥʘʪʠʚʥʦʛʦ 

QRS  (n=25) 

- ʚʫʟʴʢʠʡ QRS 

- ɹʇʅʇɻ 

- ɹʃʅʇɻ 

- ʚʥʫʪʨʽʰʥʴʦʰʣʫʥʦʯʢʦʚʘ 

ʟʘʪʨʠʤʢʘ ʧʨʦʚʝʜʝʥʥʷ 

 

 

12 (46 %) 

7 (28%) 

1 (4 %) 

 

5 (20 %) 

 

 

4 (44 %) 

2 (22 %) 

1 (11 %) 

 

2 (22 %) 

 

 

8 (30%) 

5 (19%) 

- 

 

3 (11%) 

 

 

 

 

 

ʐʠʨʠʥʘ ʩʪʠʤʫʣʴʦʚʘʥʦʛʦ 

QRS 
154,5 Ñ 18 163 Ñ 22,7 150,8 Ñ 14,5 .046 

 

 

 

ʈʠʩʫʥʦʢ 3.6 ï ʐʠʨʠʥʘ ʩʪʠʤʫʣʴʦʚʘʥʦʛʦ QRS ʢʦʤʧʣʝʢʩʫ ʫ ʧʘʮʽʻʥʪʽʚ ʟ̔ 

ʩʪʠʤʫʣʷʮʽʡʥʦ-̔ ʥʜʫʢʦʚʘʥʦʶ ʢʘʨʜʽʦʤʽʦʧʘʪʽʻʶ ʪʘ ʫ ʧʘʮʽʻʥʪʽʚ ʟʽ ʟʙʝʨʝʞʝʥʦʶ 

ʌɺʃʐ 

ʈʽʟʥʠʮʽ ʫ ʨʦʟʧʦʜʽʣʽ ʪʠʧʽʚ ʢʘʨʜʽʦʩʪʠʤʫʣʷʪʦʨʽʚ (ʦʜʥʦʢʘʤʝʨʥʠʭ ʘʙʦ 

ʜʚʦʢʘʤʝʨʥʠʭ ʪʠʧʽʚ), ʘ ʪʘʢʦʞ ʣʦʢʘʮʽʾ ʰʣʫʥʦʯʢʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ ʧʨʘʚʦʛʦ ʰʣʫʥʦʯʢʘ 

(ʚʝʨʭʽʚʢʦʚʘ, ʩʝʧʪʘʣʴʥʘ ʪʦʱʦ) ʤʽʞ ʛʨʫʧʘʤʠ ʥʝ ʙʫʣʦ. ʇʦʨʦʛʠ ʰʣʫʥʦʯʢʦʚʦʾ 



ус 
 

ʩʪʠʤʫʣʷʮʽʾ ʪʘ ʦʧʦʨʠ ʥʘ ʰʣʫʥʦʯʢʦʚʦʤʫ ʝʣʝʢʪʨʦʜʽ ʥʘ ʤʦʤʝʥʪ ʽʤʧʣʘʥʪʘʮʽʾ (0,74 Ñ 

0,19 vs. 1,1 Ñ 0,92 ɺ, p = .37) ̔ ʥʘ ʤʦʤʝʥʪ ʦʛʣʷʜʫ (0,71 Ñ 0,18 vs. 0,98 Ñ 0,35 ɺ, p 

= .081) ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʨʽʟʥʠʣʠʩʴ. ʉʠʛʥʘʣ ʯʫʪʣʠʚʦʩʪʽ ʚ ʛʨʫʧʽ ʉɯʂʄʇ ʪʘ ʙʝʟ 

ʂʄʇ ʥʘ ʤʦʤʝʥʪ ʽʤʧʣʘʥʪʘʮʽʾ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʥʝ ʨʽʟʥʠʚʩ ̫(9,8 Ñ 5,76 vs 

6,26 Ñ 4,02 ʤɺ, p = .945), ʘʣʝ ʥʘ ʤʦʤʝʥʪ ʦʛʣʷʜʫ ʩʠʛʥʘʣ ʯʫʪʣʠʚʦʩʪʽ ʚ ʛʨʫʧʽ 

ʉɯʂʄʇ ʙʫʚ ʟʥʘʯʥʦ ʟʥʠʞʝʥʠʡ ʧʦʨʽʚʥʷʥʦ ʟ ʪʘʢʠʤ ʚ ʛʨʫʧʽ ʟ̔ ʟʙʝʨʝʞʝʥʥʁ  ʌɺʃʐ 

(6,26 Ñ 4,02 vs. 11,56 Ñ 3,86 ʤɺ, p = .045). ʊʨʝʙʘ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʝ ʫ ʚʩʽʭ 

ʧʘʮʽʻʥʪʽʚ ʚʜʘʣʦʩʴ ʟʘʨʝʻʩʪʨʫʚʘʪʠ ʩʠʛʥʘʣ ʰʣʫʥʦʯʢʦʚʦʾ ʯʫʪʣʠʚʦʩʪʽ ̫ ʢ ʥʘ 

ʽʤʧʣʘʥʪʘʮʽʾ (n = 24, 68%), ʪʘʢ ʽ ʥʘ ʤʦʤʝʥʪ ʦʛʣʷʜʫ (n = 14, 40%), ʪʦʤʫ ʱʦ ʟʥʘʯʥʘ 

ʯʘʩʪʠʥʘ ʧʘʮʽʻʥʪʽʚ ʚ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʛʨʫʧʽ ʙʫʣʘ ʩʪʠʤʫʣʷʪʦʨʦʟʘʣʝʞʥʦ ,ʁ ʪʦʙʪʦ ʥʝ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʦʟʥʘʢ ʥʘʷʚʥʦʩʪʽ ʟʘʤʽʩʥʦʛʦ ʨʠʪʤʫ. ʇʘʮʽʻʥʪʽʚ ʟ ʯʘʩʪʦʪʥʦ 

ʘʜʘʧʪʦʚʘʥʠʤ ʨʝʞʠʤʦʤ ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ ʙʫʣʦ ʙʽʣʴʰʝ ʚ ʛʨʫʧʽ ʉɯʂʄʇ ʥʽʞ ʙʝʟ 

ʂʄʇ (4 (44%) vs. 2 (8%), p = .0305) (ʪʘʙʣ. 3.6). 

ʊʘʙʣʠʮʷ 3.6 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ ʧʘʮʽʻʥʪʽʚ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʚ ʟʘʛʘʣʴʥʽʡ ʚʠʙʽʨʮʽ ʪʘ ʫ ʚʠʙʽʨʮʽ, ʩʪʨʘʪʠʬʽʢʦʚʘʥʽʡ ʟʘ ʥʘʷʚʥʽʩʪʶ ʘʙʦ ʚʽʜʩʫʪʥʽʩʪʶ 

ʉɯʂʄʇ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ɿʘʛʘʣʴʥʘ 

ʢʽʣʴʢʽʩʪʴ 

(n = 34) 

ʇʘʮʽʻʥʪʠ ʟ 

ʂʄʇ 

(n = 9) 

ʇʘʮʽʻʥʪʠ 

ʙʝʟ ʂʄʇ 

(n = 25) 

Pῐvalue 

1 2 3 4 5 

ʇʦʨʽʛ ʰʣʫʥʦʯʢʦʚʦʾ 

ʩʪʠʤʫʣʷʮʽʾ (ɺ) ʥʘ 

ʽʤʧʣʘʥʪʘʮʽʾ 

1 Ñ 0,8 0,74 Ñ 0,19 1,1 Ñ 0,92 .37 

ʇʦʨʽʛ ʰʣʫʥʦʯʢʦʚʦʾ 

ʩʪʠʤʫʣʷʮʽʾ (ɺ) ʥʘ 

ʤʦʤʝʥʪ ʦʛʣʷʜʫ 

0,91 Ñ 0,34 0,71 Ñ 0,18 0,98 Ñ 0,35 .081 

ʉʠʛʥʘʣ ʯʫʪʣʠʚʦʩʪʽ ʥʘ 

ʰʣʫʥʦʯʢʦʚʦʤʫ 

ʝʣʝʢʪʨʦʜʽ ʥʘ ʤʦʤʝʥʪ 

ʽʤʧʣʘʥʪʘʮʽʾ (ʤɺ) 

8, 56 Ñ 3,44 9,8 Ñ 5,76 6,26 Ñ 4,02 .945 

ʉʠʛʥʘʣ ʯʫʪʣʠʚʦʩʪʽ ʥʘ 

ʰʣʫʥʦʯʢʦʚʦʤʫ 

ʝʣʝʢʪʨʦʜʽ ʥʘ ʤʦʤʝʥʪ 

ʦʛʣʷʜʫ (ʤɺ) 

9,52 Ñ 4,61 6,26 Ñ 4,02 11,56 Ñ 3,86 .045 



ут 
 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 3.6 

1 2 3 4 5 

ʆʧʽʨ ʥʘ 

ʰʣʫʥʦʯʢʦʚʦʤʫ 

ʝʣʝʢʪʨʦʜʽ (ʆʤ) ʥʘ 

ʤʦʤʝʥʪ ʽʤʧʣʘʥʪʘʮʽʾ 

605 Ñ 147,1 628 Ñ 214,2 598,17 Ñ 129 .88 

ʆʧʽʨ ʥʘ 

ʰʣʫʥʦʯʢʦʚʦʤʫ 

ʝʣʝʢʪʨʦʜʽ (ʆʤ) ʥʘ 

ʤʦʤʝʥʪ ʦʛʣʷʜʫ 

503,2 Ñ 62,1 499,5 Ñ 62,12 504,6 Ñ 78,8 1 

ɺʝʨʭʽʚʢʦʚʘ 

ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʘ 

ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʷ 

9 (25%) 3 (30%) 6 (24%) .6936 

ʆʜʥʦʢʘʤʝʨʥʠʡ 

ʐɺʈʉ 
4 (12%) 2 (22%) 2 (8%) 0.2809 

ʏʘʩʪʦʪʥʦ 

ʘʜʘʧʪʦʚʘʥʠʡ ʐɺʈʉ 
6 (18%) 4 (44%) 2 (8%) 0.0305 

 

 

ʈʠʩʫʥʦʢ 3.7 ï ʇʦʨʽʚʥʷʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʘʮʽʻʥʪʽʚ ʟ ʉɯʂʄʇ ʪʘ ʟʽ 

ʟʙʝʨʝʞʝʥʦʶ ʌɺʃʐ ʥʘ ʤʦʤʝʥʪ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʛʣʷʜʫ 

97,8

38,6

259

93,2

8,1

163

9,7

6,26

60,8

53,5

146,12

66,4

3,91

150,8

14,9

11,56
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͔͋͘ ˿˱˴˸˽60,8 53,5 146,12 66,4 3,91 150,8 14,9 11,56

˿˱˴˸˽ 97,8 38,6 259 93,2 8,1 163 9,7 6,26



уу 
 

3.4 ʇʨʝʜʠʢʪʦʨʠ ʚʠʥʠʢʥʝʥʥʷ ʩʪʠʤʫʣʷʮʽʡʥʦ-̔ ʥʜʫʢʦʚʘʥʦʾ 

ʢʘʨʜʽʦʤʽʦʧʘʪʽʾ 

ʋ ʤʫʣʴʪʠʚʘʨʽʘʙʝʣʴʥʽʡ (ʙʘʛʘʪʦʬʘʢʪʦʨʥʽʡ) ʣʦʛʽʩʪʠʯʥʽʡ ʨʝʛʨʝʩʽʾ ʚʩʽ 

ʢʘʪʝʛʦʨʽʾ ʢʣʽʥʽʯʥʠʭ ʜʘʥʠʭ, ʱʦ ʟʘʜʦʚʦʣʴʥʷʣʠ ʧʦʨʦʛʦʚʝ ʟʥʘʯʝʥʥʷ p < 0,1 ʚ 

ʫʥʽʚʘʨʽʘʙʝʣʴʥʽʡ ʣʦʛʽʩʪʠʯʥʽʡ ʨʝʛʨʝʩʽʾ, ʙʫʣʠ ʚʢʣʶʯʝʥʽ ʚ ʤʦʜʝʣʴ. ʇʦʢʘʟʥʠʢʠ 

ʚʥʫʪʨʽʰʥʴʦʰʣʫʥʦʯʢʦʚʦʾ ʪʘ ʤʽʞʰʣʫʥʦʯʢʦʚʦʾ ʤʝʭʘʥʽʯʥʦʾ ʘʩʠʥʭʨʦʥʽʾ ʪʘ 

ʛʣʦʙʘʣʴʥʦʾ ʩʢʦʨʦʪʣʠʚʦʩʪʽ ʥʝ ʚʢʣʶʯʘʣʠʩʴ ʚ ʤʦʜʝʣʴ ʣʦʛʽʩʪʠʯʥʦʾ ʨʝʛʨʝʩʽʾ, ʭʦʯʘ ʡ 

ʙʫʣʠ ʟʥʘʯʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʟʘ ʮʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʚ ʛʨʫʧʽ ʉɯʂʄʇ ʪʘ ʙʝʟ ʂʄʇ. 

ʆʩʪʘʥʥʽ ʙʫʣʠ ʟʘʬʽʢʩʦʚʘʥʽ ʪʽʣʴʢʠ ʧʽʜ ʯʘʩ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʛʣʷʜʫ, ʘ ʥʝ ʧʽʜ ʯʘʩ 

ʽʤʧʣʘʥʪʘʮʽʾ ʐɺʈʉ, ʽ ʤʦʛʣʠ ʙʫʪʠ ʚʞʝ ʥʘʩʣʽʜʢʦʤ ʥʝʛʘʪʠʚʥʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ 

ʰʣʫʥʦʯʢʽʚ ʧʨʠ ʉɯʂʄʇ, ʘ ʥʝ ʧʨʠʯʠʥʦʶ. ɭʜʠʥʘ ʢʘʪʝʛʦʨʽʷ, ʱʦ ʟʘʜʦʚʦʣʴʥʷʣʘ 

ʧʦʨʦʛʦʚʝ p ʟʥʘʯʝʥʥʷ < 0,5 ʚ ʤʦʜʝʣʽ ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʾ (ʤʫʣʴʪʠʚʘʨʽʘʙʝʣʴʥʦʾ) 

ʨʝʛʨʝʩʽʾ ï ʮʝ hʠʨʠʥʘ ʩʪʠʤʫʣʴʦʚʘʥʦʛʦ QRS ʢʦʤʧʣʝʢʩʫ. ɹʽʣʴʰ ʰʠʨʦʢʠʡ 

ʩʪʠʤʫʣʴʦʚʘʥʠʡ QRS (ʚʽʜʥʦʰʝʥʥʷ ʨʠʟʠʢʽʚ [ɺʈ] 1.09 ʥʘ ʢʦʞʥʫ 1 ʤʩ ʟʙʽʣʴʰʝʥʥʷ 

ʰʠʨʠʥʠ QRS, ʜʦʚʽʨʯʠʡ ʽʥʪʝʨʚʘʣ [ɼɯ] 95% 1,01-1,17; p = 0,025) ʙʫʚ ʥʝʟʘʣʝʞʥʠʤ 

ʧʨʝʜʠʢʪʦʨʦʤ ʨʦʟʚʠʪʢʫ ʉɯʂʄʇ ʚ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ. ɺʽʜʥʦʰʝʥʥʷ ʨʠʟʠʢʽʚ 

1,09 ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʰʠʨʠʥʠ ʩʪʠʤʫʣʴʦʚʘʥʦʛʦ QRS ʥʘ ʦʜʥʝ 

ʟʥʘʯʝʥʥʷ (1 ʤʩ) ʟʙʽʣʴʰʠʪʴ ʰʘʥʩʠ ʚʠʥʠʢʥʝʥʥʷ ʉɯʂʄʇ ʚ 1,09 ʨʘʟʘ. (ʪʘʙʣ. 3.7). 

ʊʘʙʣʠʮʷ 3.7 ï ʄʦʜʝʣʴ ʫʥʽʚʘʨʽʘʙʝʣʴʥʦ ʾʪʘ ʤʫʣʴʪʠʚʘʨʽʘʙʝʣʴʥʦʾ ʣʦʛʽʩʪʠʯʥʦʾ 

ʨʝʛʨʝʩʽ ʾʢʣʽʥʽʯʥʠʭ ʧʨʝʜʠʢʪʦʨʽʚ ʨʦʟʚʠʪʢʫ ʉɯʂʄʇ. 

ɺʘʨʽʘʮʽʡʥʽ ʪʘ 

ʢʘʪʝʛʦʨʽʘʣʴʥʽ 

ʟʤʽʥʥʽ* 

ʋʥʽʚʘʨʽʘʙʝʣʴʥʠʡ ʄʫʣʴʪʠʚʘʨʽʘʙʝʣʴʥʠʡ 

ɺʈ** (95% 

ɼɯ***) 
P-value ɺʈ (95% ɼɯ) P-value 

1 2 3 4 5 

ʏʦʣʦʚʽʯʘ ʩʪʘʪʴ 
11.54 

(1.3 - 102.66) 
.028 

4.97 

(0.27 - 90.17) 
.278 

ɺʽʢ ʧʘʮʽʻʥʪʘ 0.94 (0.88 - 1.01) .083 1.02 (0.89 - 1.18) .778 

ʇʝʨʽʦʜ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

0.97 

(0.95 ï 1) 
.053 

0.96 

(0.91 - 1.01) 
.103 

ɼʽʘʤʝʪʨ ʃʇ ʧʝʨʝʜ 

ʽʤʧʣʘʥʪʘʮʽʻ ʁ(ʤʤ) 

1.18 

(0.98 - 1.42) 
.08 

1 

(0.73 - 1.37) 
1 



уф 
 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 3.7 

1 2 3 4 5 

ʐʠʨʠʥʘ 

ʩʪʠʤʫʣʴʦʚʘʥʦʛʦ 

QRS (ʤʩ) 

1.05 

(1.01 - 1.09) 
.025 

1.09  

(1.01 - 1.17) 
.025 

ʏʘʩʪʦʪʥʦ-

ʘʜʘʧʪʘʮʽʡʥʠʡ ʨʝʞʠʤ 

ʩʪʠʤʫʣʷʮʽʾ 

8.17 

(1.41 - 47.22) 
.019 

26.06 

(0.83 - 815.76) 
.064 

ʂɼɯ (ʤʣ/ʤ2) 
1.09 

(1.01 - 1.18) 
.036 

1.05 

(0.93 - 1.19) 
.407 

ʇʨʠʤʽʪʢʘ: ** ʋ ʪʘʙʣʠʮʶ ʫʚʽʡʰʣʠ ʟʤʽʥʥʽ, ʱʦ ʟʘʜʦʚʦʣʴʥʷʣʠ ʧʦʨʦʛʦʚʝ ʟʥʘʯʝʥʥʷ ʨ < 0,1 ʧʨʠ 

ʫʥʽʚʘʨʽʘʙʝʣʴʥʦʤʫ ʘʥʘʣʽʟʽ, ** ʚʽʜʥʦʰʝʥʥʷ  ʨʠʟʠʢʽʚ, *** ʜʦʚʽʨʯʠʡ ʽʥʪʝʨʚʘʣ 

3.5 ɸʥʘʣʽʟ ʣʝʪʘʣʴʥʦʩʪʽ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʰʪʫʯʥʠʤ ʨʠʪʤʦʚʝʜʝʥʥʷʤ 

ʰʣʫʥʦʯʢʽʚ 

ɺ ʧʨʝʜʩʪʘʚʣʝʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʯʘʩʪʦʪʘ ʚʠʥʠʢʥʝʥʥʷ ʉɯʂʄʇ ʩʪʘʥʦʚʠʣʘ 

26 %. ʉʝʨʝʜʥʽʡ ʯʘʩ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʉɯʂʄʇ ʩʢʣʘʚ 29 ʤʽʩʷʮʽʚ, ʧʨʠ ʮʴʦʤʫ ʫ 5 ʟ 9 

ʧʘʮʽʻʥʪʽʚ (55%) ʯʘʩ ʚʽʜ ʽʤʧʣʘʥʪʘʮʽʾ ʐɺʈʉ ʜʦ ʢʦʥʪʨʦʣʴʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʧʽʜ 

ʯʘʩ ʷʢʦʛʦ ʙʫʚ ʚʩʪʘʥʦʚʣʝʥʠʡ ʜʽʘʛʥʦʟ ʩʪʠʤʫʣʷʮʽʡʥʦ-̔ ʥʜʫʢʦʚʘʥʦʾ ʢʘʨʜʽʦʤʽʦʧʘʪʽʾ, 

ʙʫʚ ʤʝʥʰʝ ʥʽʞ ʨ̔ʢ. 

ɿʽ 130 ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ ʤʝʜʠʯʥʠʭ ʢʘʨʪ ʧʘʮʽʻʥʪʽʚ, ̫ʢʽ ʙʫʣʠ ʥʘ 

ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʽʡ ʤʽʦʢʘʨʜʽʘʣʴʥʽʡ ʩʪʠʤʫʣʷʮʽʾ ʪʘ ʟ ̔ʟʙʝʨʝʞʝʥʦʶ ʥʘ ʤʦʤʝʥʪ 

ʽʤʧʣʘʥʪʘʮʽʾ ʌɺʃʐ ʪʘ ʧʦʢʘʟʘʤʠ ʜʦ ʧʦʩʪʽʡʥʦʛʦ ʰʪʫʯʥʦʛʦ ʨʠʪʤʦʚʝʜʝʥʥʷ 

ʰʣʫʥʦʯʢʽʚ, ʤʠ ʟʤʦʛʣʠ ʟʽʙʨʘʪʠ ʜʘʥʽ ʫ 94 ʧʘʮʽʻʥʪʽʚ. ʉʝʨʝʜ ʥʠʭ ʚʩʤ̔ ʧʘʮʽʻʥʪʘʤ 

ʽʤʧʣʘʥʪʘʮʽʷ ʐɺʈʉ ʧʨʦʚʦʜʠʣʘʩ ɹʫ 2016 ʨʦʮ ̔ʪʘ ʧʽʟʥʽʰʝ (ʣʠʰʝ 2 ʧʘʮʽʻʥʪʘʤ ʙʫʣʦ 

ʽʤʧʣʘʥʪʦʚʘʥʦ ʧʨʠʩʪʨʦʾ ʜʝʱʦ ʨʘʥʽʰʝ ï ʦʜʥʦʤʫ ʫ 2012 ʨ. ̔  ʦʜʥʦʤʫ ï ʚ 2015 ʨ.). 

ʉʝʨʝʜʥʽʡ ʯʘʩ ʟ ʤʦʤʝʥʪʫ ʽʤʧʣʘʥʪʘʮʽʾ ʩʢʣʘʚ 47,35 Ñ 19,7 ʤʽʩ. ɹʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, 

ʱʦ ʟʘ ʚʝʩʴ ʧʝʨʽʦʜ ʚʽʜ ʽʤʧʣʘʥʪʘʮʽʾ ʧʦʤʝʨʣʦ 7 ʟ 94 ʧʘʮʽʻʥʪʽʚ. ʇʨʠʯʠʥʠ 

ʣʝʪʘʣʴʥʦʩʪʽ ʙʫʣʠ ʥʘʩʪʫʧʥʠʤʠ: 1 ʧʘʮʽʻʥʪ ʧʦʤʝʨ ʚʽʜ ʦʥʢʦʣʦʛʽʯʥʦʛʦ 

ʟʘʭʚʦʨʶʚʘʥʥʷ, 1 ï ʚʽʜ ʛʦʩʪʨʦʛʦ ʧʦʨʫʰʝʥʥʷ ʤʦʟʢʦʚʦʛʦ ʢʨʦʚʦʦʙʽʛʫ, 1 ï ʮʫʢʨʦʚʠʡ 

ʜʽʘʙʝʪ, ʛʘʥʛʨʝʥʘ; 1 ï ʚʽʜ ʫʩʢʣʘʜʥʝʥʥʷ ʢʦʨʦʥʘʚʽʨʫʩʫ. ʋ ʜʚʦʭ ʧʘʮʽʻʥʪʽʚ ʧʨʠʯʠʥʘ 

ʩʤʝʨʪʽ ʙʫʣʘ ʥʝʚʽʜʦʤʦʶ; ʦʜʠʥ ʧʘʮʽʻʥʪ ʧʦʤʝʨ ʨʘʧʪʦʚʦ, ʦʜʥʘʢ ʥʘ ʦʩʪʘʥʥʴʦʤʫ 

ɽʍʆʂɻ ʌɺʃʐ ʙʫʣʘ 30%. ʏʠ ʙʫʣʦ ʟʥʠʞʝʥʥʷ ʌɺʃʐ ʫ ʧʘʮʽʻʥʪʘ ʧʦʚô̫ ʟʘʥʦ ʟ 

ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʶ ʩʪʠʤʫʣʷʮʽʻʶ, ʘʙʦ, ʥʘʧʨʠʢʣʘʜ, ʯʠ ʮʝ ʚʽʜʙʫʣʦʩʴ ʚʥʘʩʣʽʜʦʢ 
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ʚʠʥʠʢʥʝʥʥʷ ʤʽʦʢʘʨʜʠʪʫ ï ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʚʽʜʦʤʠʤ. ʊʘʢ ʩʘʤʦ ʥʝ ʟ`ʷʩʦʚʘʥʠʤ 

ʟʘʣʠʰʘʻʪʴʩʷ ʯʠ ʙʫʣʘ ʢʘʨʜʽʦʤʽʦʧʘʪʽʷ ʫ ʜʚʦʭ ʧʘʮʽʻʥʪʽʚ ʥʝʚʽʜʦʤʦʶ ʧʨʠʯʠʥʦʶ 

ʩʤʝʨʪʽ, ʪʦʤʫ ʥʝʤʦʞʣʠʚʦ ʦʮʽʥʠʪʠ ʨʝʘʣʴʥʫ ʯʘʩʪʢʫ ʩʤʝʨʪʽ ʚʽʜ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ 

ʧʘʪʦʣʦʛʽʾ, ʚ ʪ.ʯ. ʚʽʜ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʉʅ ʫ ʚʩʽʡ ʚʠʙʽʨʮʽ.  

ʊʨʴʦʤ ʧʘʮʽʻʥʪʘʤ ʟ ʛʨʫʧʠ ʉɯʂʄʇ ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ 

ʨʠʪʤʦʚʝʜʝʥʥʷ ʜʦ ʙʽʚʝʥʪʨʠʢʫʣʷʨʥʦʾ (CRT-p) ̔ ʟ ʧʦʜʘʣʴʠhʤ ʟʨʦʩʪʘʥʥʷʤ ʌɺʃʐ 

ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʪʫʩʫ ʟʘ ʯʘʩ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʫ ʜʝʢʽʣʴʢʘ ʤʽʩʷʮʽʚ. ɼʚʘ 

ʧʘʮʽʻʥʪʠ ʟ ʛʨʫʧʠ ʉɯʂʄʇ ʙʫʣʠ ʟʥʷʪʽ ʟ ʧʦʢʘʟʽʚ ʜʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ 

ʨʠʪʤʦʚʝʜʝʥʥʷ ʧʽʩʣʷ ʧʦʢʨʘʱʝʥʥʷ ʩʢʦʨʦʪʣʠʚʦʾ ʟʜʘʪʥʦʩʪʽ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ 

ʚʥʘʩʣʽʜʦʢ ʧʨʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʾ  ʪʝʨʘʧʽʾ ʟ ʧʨʠʚʦʜʫ 

ʩʝʨʮʝʚʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ. ɾʦʜʝʥ ʧʘʮʽʻʥʪ ʟ ʛʨʫʧʠ ʉɯʂʄʇ ʪʘ ʙʝʟ ʂʄʇ ʟʘ ʯʘʩ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʥʝ ʧʦʤʝʨ. 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 3 

ɿʛʽʜʥʦ ʟ ʜʘʥʠʤʠ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʽʣʴʰʝ ʥʽʞ ʫ ʯʚʝʨʪʽ ʯ ʧʘʮʽʻʥʪʽʚ ʟʽ 

ʟʙʝʨʝʞʝʥʦʶ ʚʠʭʽʜʥʦʶ ʩʢʦʨʦʪʣʠʚʦʶ ʟʜʘʪʥʽʩʪʶ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ (ʌɺʃʐ > 

50%) ʪʘ ʧʦʩʪʽʡʥʦʶ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʶ ʤʽʦʢʘʨʜʽʘʣʴʥʦʶ ʩʪʠʤʫʣʷʮʽʻʶ (Vp > 

90%) ʨʦʟʚʠʚʘʶʪʴʩʷ ʦʟʥʘʢʠ ʩʪʠʤʫʣʷʮʽʡʥʦ-̔ ʥʜʫʢʦʚʘʥʦʾ ʢʘʨʜʽʦʤʽʦʧʘʪʽʾ ʧʽʩʣʷ 

ʽʤʧʣʘʥʪʘʮʽʾ ʐɺʈʉ. ʋ 5 ʟ 9, ʪʦʙʪʦ ʙʽʣʴʰʝ ʥʽʞ ʫ ʧʦʣʦʚʠʥʠ (55%) ʟ ʮʠʭ ʧʘʮʽʻʥʪʽʚ 

ʯʘʩ ʚʽʜ ʤʦʤʝʥʪʫ ʽʤʧʣʘʥʪʘʮʽʾ ʢʘʨʜʽʦʩʪʠʤʫʣʷʪʦʨʘ ʜʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʽʘʛʥʦʟʫ 

ʉɯʂʄʇ ʩʪʘʥʦʚʠʚ ʤʝʥʰʝ ʨʦʢʫ. ʊʦʤʫ ʤʦʞʥʘ ʜʦʧʫʩʪʠʪʠ, ʱʦ ʢʘʨʜʽʦʤʽʦʧʘʪʽʷ 

ʚʥʘʩʣʽʜʦʢ ʥʝʬʽʟʽʦʣʦʛʽʯʥʦʾ ʩʪʠʤʫʣʷʮʽʾ (ʷʢʦʶ ʻ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʘ) ʨʦʟʚʠʚʘʻʪʴʩʷ 

ʩʢʦʨʽʰʝ ʤʠʪʪʻʚʦ ʚ ʧʝʨʰʽ ʨʦʢʠ ʧʽʩʣʷ ʽʤʧʣʘʥʪʘʮʽʾ ʐɺʈʉ, ʘʥʽʞ ʧʦʚʽʣʴʥʦ 

ʧʨʦʛʨʝʩʫʻ ʟ ʯʘʩʦʤ. ʇʨʝʜʠʢʪʦʨʦʤ ʚʠʥʠʢʥʝʥʥʷ ʢʘʨʜʽʦʤʽʦʧʘʪʽʾ ʻ ʙʽʣʴʰ ʰʠʨʦʢʠʡ 

ʩʪʠʤʫʣʴʦʚʘʥʠʡ ʢʦʤʧʣʝʢʩ QRS. ɿ ̔ʟʙʽʣʴʰʝʥʥʷʤ h ʠʨʠʥʠ ʩʪʠʤʫʣʴʦʚʘʥʦʛʦ QRS 

ʢʦʤʧʣʝʢʩʫ ʟʨʦʩʪʘ ̒ʚʽʨʦʛʽʜʥʽʩʪʴ ʨʦʟʚʠʪʢʫ ʉɯʂʄʇ. ʇʦʟʠʮʽʷ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʛʦ 

ʝʣʝʢʪʨʦʜʘ ʥʝ ʤʘʣʘ ʟʥʘʯʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʨʦʟʚʠʪʦʢ ʢʘʨʜʽʦʤʽʦʧʘʪʽʾ ʚ ʥʘʰʽʡ 

ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʛʨʫʧʽ. ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ ʨʠʪʤʦʚʝʜʝʥʥʷ ʟ 

ʦʜʥʦʰʣʫʥʦʯʢʦʚʦʾ (ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʾ) ʜʦ ʙʽʚʝʥʪʨʠʢʫʣʷʨʥʦʾ ʧʦʢʨʘʱʫʻ 

ʩʠʩʪʦʣʽʯʥʫ ʬʫʥʢʮʽʶ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ, ʝʬʝʢʪʠʚʥʦ ʫʩʫʚʘʻ ʥʘʩʣʽʜʢʠ 
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ʥʝʬʽʟʽʦʣʦʛʽʯʥʦʾ ʩʪʠʤʫʣʷʮʽʾ. ʉʪʠʤʫʣʷʮʽʷ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʫ ʧʘʮʽʻʥʪʽʚ ʟʽ 

ʟʙʝʨʝʞʝʥʦʶ ʩʠʩʪʦʣʽʯʥʦʶ ʬʫʥʢʮʽʻʶ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ ʤʦʞʝ ʧʦʪʝʥʮʽʡʥʦ ʩʪʘʪʠ 

ʤʝʪʦʜʦʤ ʚʠʙʦʨʫ ʜʣʷ ʟʥʠʞʝʥʥʷ ʨʠʟʠʢʽʚ ʨʦʟʚʠʪʢʫ ʉɯʂʄʇ ï ʉʇʉʉ ̔ʥʜʫʢʫʻ 

ʰʚʠʜʢʫ ʝʣʝʢʪʨʠʯʥʫ ʘʢʪʠʚʘʮʽʶ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ ʟ ʨʝʟʫʣʴʪʫʶʯʠʤ ʚʫʟʴʢʠʤ 

ʢʦʤʧʣʝʢʩʦʤ QRS ʪʘ ʩʠʥʭʨʦʥʥʠʤ ʩʢʦʨʦʯʝʥʥʷʤ ʚʩʽʭ ʩʝʛʤʝʥʪʽʚ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ. 

ʄʝʪʦʶ ʥʘʩʪʫʧʥʦʛʦ ʨʦʟʜʽʣʫ ʙʫʜʝ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʠʢʠ ʽʤʧʣʘʥʪʘʮʽʾ ʩʠʩʪʝʤʠ 

ʜʣʷ ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ, ʘ ʪʘʢʦʞ ʦʮʽʥʢʘ ʝʣʝʢʪʨʦ- ʪʘ 

ʝʭʦʢʘʨʜʽʦʛʨʘʬʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʉʇʉʉ. 

ʄʘʪʝʨʽʘʣʠ ʨʦʟʜʽʣʫ ʚʠʩʚʽʪʣʝʥʦ ʚ ʥʘʩʪʫʧʥʠʭ ʧʫʙʣʽʢʘʮʽʷʭ: 

1. ʇʝʨʝʧʝʢʘ ɭʆ, ʊʨʝʤʙʦʚʝʮʴʢʘ ʆʄ, ʂʨʘʚʯʫʢ ɹɹ, ʅʘʩʪʝʥʢʦ ɭɸ, Cʠʯʠʢ 

ʄʄ. ʇʨʝʜʠʢʪʦʨʠ ʚʠʥʠʢʥʝʥʥʷ ʩʪʠʤʫʣʷʮʽʡʥʦ-̔ ʥʜʫʢʦʚʘʥʦʾ ʢʘʨʜʽʦʤʽʦʧʘʪʽʾ ʫ 

ʧʘʮʽʻʥʪʽʚ ʽʟ ʧʦʩʪʽʡʥʦʶ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʶ ʩʪʠʤʫʣʷʮʽʻʶ ʪʘ ʟʙʝʨʝʞʝʥʦʶ 

ʩʠʩʪʦʣʽʯʥʦʶ ʬʫʥʢʮʽʻʶ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ. ʋʢʨʘʾʥʩʴʢʠʡ ʞʫʨʥʘʣ ʩʝʨʮʝʚʦ-

ʩʫʜʠʥʥʦʾ ʭʽʨʫʨʛʽʾ. 2023;31(2):35-44. doi: https://doi.org/10.30702/ujcvs/23.31(02)/PT024-

3444. (Scopus) 

2. ʇʝʨʝʧʝʢʘ ɭʆ, ʉʠʯʠʢ ʄʄ, ʊʨʝʤʙʦʚʝʮʴʢʘ ʆʄ, ʃʘʟʦʨʠʰʠʥʝʮʴ ɺɺ. 

ʉʪʠʤʫʣʷʮʽʡʥʦ-̔ ʥʜʫʢʦʚʘʥʘ ʢʘʨʜʽʦʤʽʦʧʘʪʽʷ ʚ ʧʘʮʽʻʥʪʽʚ ʽʟ ʧʦʩʪʽʡʥʦʶ 

ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʶ ʩʪʠʤʫʣʷʮʽʻʶ ʪʘ ʟʙʝʨʝʞʝʥʦʶ ʩʠʩʪʦʣʽʯʥʦʶ ʬʫʥʢʮʽʻʶ ʣʽʚʦʛʦ 

ʰʣʫʥʦʯʢʘ: ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʤʝʪʦʜʠ ʣʽʢʫʚʘʥʥʷ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʘ. ʋʢʨʘʾʥʩʴʢʠʡ 

ʢʘʨʜʽʦʣʦʛʽʯʥʠʡ ʞʫʨʥʘʣ. 2023;30(3-4):38-47. doi:10.31928/2664-4479-2023.3-

4.3847. 
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ʆʉʆɹʃʀɺʆʉʊɯ ɿɸʉʊʆʉʋɺɸʅʅʗ ɺɸʈɯɸʅʊɯɺ ʉʊʀʄʋʃʗʎɯɰ 

ʇʈʆɺɯɼʅʆɰ ʉʀʉʊɽʄʀ ʉɽʈʎʗ 

4.1 ʄʝʪʦʜʠʢʘ ʽʤʧʣʘʥʪʘʮʽʾ ʩʠʩʪʝʤʠ ʜʣʷ ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ 

ʩʝʨʮʷ  

ʇʘʮʽʻʥʪʘʤ, ʷʢʠʤ ʙʫʣʘ ʽʤʧʣʘʥʪʦʚʘʥʘ ʩʠʩʪʝʤʘ ʜʣʷ ʩʪʠʤʫʣʷʮʽʾ ʧʫʯʢʘ ɻʽʩʘ 

ʧʨʦʮʝʜʫʨʘ ʽʤʧʣʘʥʪʘʮʽʾ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʨʝʥʪʛʝʥʦʧʝʨʘʮʽʡʥʽʡ, ʜʝ ʜʦ ʧʘʮʽʻʥʪʘ 

ʧʨʠʻʜʥʫʚʘʣʠʩʴ 12 ʚʽʜʚʝʜʝʥʴ ɽʂɻ ʚʽʜ ʝʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʯʥʦʾ ʩʪʘʥʮʽʾ LabSystem 

Pro (BARD, ʉʐɸ) ʘʙʦ ProLab (Boston Scientific, ʉʐɸ) ʜʣʷ ʘʥʘʣʽʟʫ ʢʨʠʪʝʨʽʾʚ 

ʟʘʭʦʧʣʝʥʥʷ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʥʘ ʩʪʠʤʫʣʷʮʽʾ ʧʽʜ ʯʘʩ ʧʦʩʪʘʥʦʚʢʠ 

ʝʥʜʦʢʘʨʜʽʣʴʥʦʛʦ ʝʣʝʢʪʨʦʜʘ (ʪʘʙʣ. 4.1). 

ʊʘʙʣʠʮʷ 4.1 ï ʂʨʠʪʝʨʽʾ ʩʪʠʤʫʣʷʮʽʾ ʧʫʯʢʘ ɻʽʩʘ 

ɺʘʨʽʘʥʪ 

ʩʪʠʤʫʣʷʮʽʾ 

ʧʨʦʚʽʜʥʦʾ 

ʩʠʩʪʝʤʠ ʩʝʨʮʷ 

ʂʨʠʪʝʨʽʾ ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ 

ʉʝʣʝʢʪʠʚʥʘ 

ʩʪʠʤʫʣʷʮʽʷ 

ʧʫʯʢʘ ɻʽʩʘ 

ï S-QRS = H-QRS ʟ ʽʟʦʝʣʝʢʪʨʠʯʥʠʤ ʽʥʪʝʨʚʘʣʦʤ; 

ï ʜʠʩʢʨʝʪʥʘ ʣʦʢʘʣʴʥʘ ʰʣʫʥʦʯʢʦʚʘ ʝʣʝʢʪʨʦʛʨʘʤʘ ʟ SïV = HïV; 

ï ʩʪʠʤʫʣʴʦʚʘʥʠʡ QRS = ʥʘʪʠʚʥʠʡ QRS; 

ï  ̒ ʜʠʥʠʡ ʧʦʨʽʛ ʩʪʠʤʫʣʷʮʽʾ (ʧʦʨʽʛ ʛʽʩʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ) ʘʙʦ ʜʣʷ ʚʘʨʽʘʥʪʘ 

ʧʝʨʝʭʦʜʫ ʟ ʢʦʨʝʢʮʽʻʶ ʙʣʦʢʫ ʥʽʞʢʠ ï 2 ʦʢʨʝʤʠʭ ʧʦʨʦʛʠ ʩʪʠʤʫʣʷʮʽʾ 

(ʛʽʩʦʚʘ ʩʪʠʤʫʣʷʮʽʷ ʟ ʢʦʨʝʢʮʽʻʶ ʙʣʦʢʫ ʥʽʞʢʠ ʪʘ ʙʝʟ) 

ʅʝʩʝʣʝʢʪʠʚʥʘ 

ʩʪʠʤʫʣʷʮʽʷ 

ʧʫʯʢʘ ɻʽʩʘ 

ï S-QRS < H-QRS (S-QRS = 0) ʟ ʘʙʦ ʙʝʟ ʽʟʦʝʣʝʢʪʨʠʯʥʦʛʦ ʽʥʪʝʨʚʘʣʫ 

(ʧʩʝʚʜʦʜʝʣʴʪʘ ʭʚʠʣʷ +/ï); 

ï ʙʝʟʧʦʩʝʨʝʜʥʻ ʟʘʭʦʧʣʝʥʥʷ ʣʦʢʘʣʴʥʦʾ ʰʣʫʥʦʯʢʦʚʦʾ ʝʣʝʢʪʨʦʛʨʘʤʠ 

ʛʽʩʦʚʠʤ ʝʣʝʢʪʨʦʜʦʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʨʪʝʬʘʢʪʫ ʩʪʠʤʫʣʫ (ʣʦʢʘʣʴʥʝ 

ʟʘʭʦʧʣʝʥʥʷ ʤʽʦʢʘʨʜʘ); 

ï ʩʪʠʤʫʣʴʦʚʘʥʠʡ QRS > ʥʘʪʠʚʥʦʛʦ QRS. ɺʝʢʪʦʨ ʩʪʠʤʫʣʴʦʚʘʥʦʛʦ QRS 

ʚʽʜʧʦʚʽʜʘʻ ʥʘʪʠʚʥʦʤʫ; 

ï 2 ʦʢʨʝʤʽ ʧʦʨʦʛʠ ʩʪʠʤʫʣʷʮʽʾ ï ʧʦʨʽʛ ʛʽʩʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ ʪʘ ʧʦʨʽʛ 

ʤʽʦʢʘʨʜʽʘʣʴʥʦʾ ʩʪʠʤʫʣʷʮʽʾ ʧʨʘʚʦʛʦ ʰʣʫʥʦʯʢʘ; 

ʘʙʦ ʜʣʷ ʚʘʨʽʘʥʪʘ ʧʝʨʝʭʦʜʫ ʟ ʢʦʨʝʢʮʽʻʶ ʙʣʦʢʫ ʥʽʞʢʠ; 

ï 3 ʦʢʨʝʤʠʭ ʧʦʨʦʛʠ ʩʪʠʤʫʣʷʮʽʾ ï ʛʽʩʦʚʘ ʩʪʠʤʫʣʷʮʽʷ ʽʟ ʢʦʨʝʢʮʽʻʶ ʙʣʦʢʫ 

ʥʽʞʢʠ ʪʘ ʙʝʟ ʢʦʨʝʢʮʽʾ, ʧʦʨʽʛ ʩʪʠʤʫʣʷʮʽʾ ʧʨʘʚʦʛʦ ʰʣʫʥʦʯʢʘ 

ʇʘʨʘʛʽʩʦʚʘ 

ʩʪʠʤʫʣʷʮʽʷ 

ï h ʠʨʠʥʘ QRS < 130 ʤʩ; 

ï ʚʝʢʪʦʨ ʪʘ ʚʽʩʴ ʩʪʠʤʫʣʴʦʚʘʥʦʛʦ QRS ʢʦʥʢʦʨʜʘʥʪʥʘ ʥʘʪʠʚʥʦʤʫ QRS ʟ 

ʨʦʟʭʦʜʞʝʥʥʷʤ ʥʝ ʙʽʣʴʰʝ ʥʽʞ 30̄; 

ï ̔ ʥʪʝʨʚʘʣ ʚʽʜ ʩʪʠʤʫʣʫ ʜʦ ʧʽʢʘ R-ʭʚʠʣʽ ʫ ʚʽʜʚʝʜʝʥʥʽ V6 < 100 ʤʩ 



фо 
 

ʋ ʧʘʮʽʻʥʪʽʚ, ʚ ʷʢʠʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʩʪʘʥʜʘʨʪʥʽ ʝʥʜʦʢʘʨʜʽʘʣʴʥʽ 

ʝʣʝʢʪʨʦʜʠ (58 ʩʤ) ʟ ʘʢʪʠʚʥʦʶ ʬʽʢʩʘʮʽʻʶ ʪʘ ʩʪʠʣʝʪʦʤ, ʱʦ ʢʦʥʬʽʛʫʨʫʚʘʚʩʷ (ʙʝʟ 

ʩʠʩʪʝʤʠ ʜʦʩʪʘʚʢʠ) ʪʘʢʦʞ ʟʘʚʦʜʠʚʩʷ ʝʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʯʥʠʡ ʜʽʘʛʥʦʩʪʠʯʥʠʡ 

ʯʦʪʠʨʠʧʦʣʶʩʥʠʡ ʢʘʪʝʪʝʨ ʯʝʨʝʟ v. femoralis dex. ʚ ʧʨʘʚʠʡ ʰʣʫʥʦʯʦʢ ʜʣʷ 

ʨʝʻʩʪʨʘʮʽʾ ʧʦʪʝʥʮʽʘʣʫ ʧʫʯʢʘ ɻʽʩʘ (̫ ʢ ʨʝʥʪʛʝʥʘʥʘʪʦʤʽʯʥʠʡ ʦʨʽʻʥʪʠʨ). ɺ ʽʥʰʠʭ 

ʚʠʧʘʜʢʘʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʝʥʜʦʢʘʨʜʽʘʣʴʥʠʡ ʝʣʝʢʪʨʦʜ ʜʣʷ ʩʪʠʤʫʣʷʮʽʾ ʧʫʯʢʘ 

ɻʽʩʘ ʙʝʟ ʧʨʦʩʚʽʪʫ ʜʣʷ ʩʪʠʣʝʪʘ (Medtronic 3830 ï 69 ʩʤ) ʟ ʩʧʝʮʽʘʣʴʥʦʶ ʩʠʩʪʝʤʦʶ 

ʜʦʩʪʘʚʢʠ ʜʦ ʥʴʦʛʦ (C315HIS ʪʘ ʉ304-L69). ɺʩʴʦʛʦ ʫ 6 ʟ 18 (33 %) ʧʘʮʽʻʥʪʽʚ ʧʽʜ 

ʯʘʩ ʽʤʧʣʘʥʪʘʮʽʾ ʩʠʩʪʝʤʠ ʜʣʷ ʉʇɻ ʙʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ ʩʠʩʪʝʤʘ ʜʦʩʪʘʚʢʠ (ʫ 5 (27 

%) ʧʘʮʽʻʥʪʽʚ ʉ315HIS ʪʘ ʫ 1 ʧʘʮʽʻʥʪʘ (5 %) ʉ304-L69, Medtronic,) ʪʘ 4,1F 

ʝʣʝʢʪʨʦʜ ʟ ʘʢʪʠʚʥʦʶ ʬʽʢʩʘʮʽʻʶ Medtronic 3830 Select Secure (ʉʐɸ) (69 ʘʙʦ 74 

ʩʤ), ʚ ʽʥʰʠʭ ʚʠʧʘʜʢʘʭ (66 %) ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʩʪʘʥʜʘʨʪʥʽ 6F ʝʣʝʢʪʨʦʜʠ ʟ 

ʘʢʪʠʚʥʦʶ ʬʽʢʩʘʮʽʻʶ ʪʘ ʧʨʦʩʚʽʪʦʤ ʜʣʷ ʩʪʠʣʝʪʘ (ʙʝʟ ʜʦʩʪʘʚʦʯʥʦʾ ʩʠʩʪʝʤʠ). ʇʽʩʣʷ 

ʧʦʟʠʮʽʶʚʘʥʥʷ ʪʘ ʬʽʢʩʘʮʽʾ ʝʣʝʢʪʨʦʜʘ ʚ ʟʦʥʽ ʧʫʯʢʘ ɻʽʩʘ ʦʮʽʥʶʚʘʣʠʩʷ ɽʂɻ 

ʢʨʠʪʝʨʽʾ ʟʘʭʦʧʣʝʥʥʷ ʩʠʩʪʝʤʠ ɻʽʩʘ-ʇʫʨʢʽʥô̒  (ʨʠʩ 4.1).  

  

                                 ɸ                                                                                      ɹ 

 ʈʠʩʫʥʦʢ 4.1 ï ʇʦʣʦʞʝʥʥʷ ʝʣʝʢʪʨʦʜʽʚ ʧʨʠ ʩʪʠʤʫʣʷʮʽʾ ʧʫʯʢʘ ɻʽʩʘ: ɸ ï ʚ 

ʧʨʘʚʽʡ ʙʦʢʦʚʽʡ ʧʨʦʻʢʮʽʾ (RAO 30); ɹ ï ʚ ʣʽʚʽʡ ʙʦʢʦʚʽʡ ʧʨʦʻʢʮʽʾ (LAO 30) 



фп 
 

ʇʨʠ ʧʝʨʝʚʽʨʮʽ ʧʦʨʦʛʽʚ ʩʪʠʤʫʣʷʮʽʾ ʟʚʝʨʪʘʣʘʩʴ ʦʩʦʙʣʠʚʘ ʫʚʘʛʘ ʥʘ ʟʤʽʥʫ 

ʤʦʨʬʦʣʦʛʽʾ ʩʪʠʤʫʣʴʦʚʘʥʦʛʦ QRS ʧʨʠ ʟʤʝʥʰʝʥʥʽ ʘʤʧʣʽʪʫʜʠ (ʨʠʩ. 4.2). 

ɸ  

ɹ  

ʈʠʩʫʥʦʢ 4.2 ï ɿʤ̔ʥʘ ʤʦʨʬʦʣʦʛʽʾ ʩʪʠʤʫʣʴʦʚʘʥʦʛʦ QRS ʢʦʤʧʣʝʢʩʫ ʧʨʠ 

ʟʤʝʥʰʝʥʥʽ ʘʤʧʣʽʪʫʜʠ ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ 



фр 
 

ɿʘʜʦʚʽʣʴʥʠʤ ʧʦʨʽʛ ʚʚʘʞʘʚʩʷ ʧʨʠ ʘʜʝʢʚʘʪʥʠʭ ʮʠʬʨʘʭ ʘʤʧʣʽʪʫʜʠ 

ʩʪʠʤʫʣʷʮʽʾ, ʥʘ ʷʢʽʡ ʚʽʜʙʫʚʘʣʦʩʴ ʩʘʤʝ ʟʘʭʦʧʣʝʥʥʷ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ (ʥʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʧʦʨʦʛʽʚ ʤʽʦʢʘʨʜʽʘʣʴʥʦʾ ʩʪʠʤʫʣʷʮʽʾ ʧʨʠ ʪʨʘʜʠʮʽʡʥʽʡ 

ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʽʡ ʩʪʠʤʫʣʷʮʽʾ) ï ʘ ʩʘʤʝ ʥʝ ʙʽʣʴʰʝ 5 ɺ ʧʨʠ ʪʨʠʚʘʣʦʩʪʽ ʽʤʧʫʣʴʩʫ 

0,4 ʤʩ, ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʰʚʠʜʢʦʤʫ ʚʠʩʥʘʞʝʥʥ ʁʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ ʐɺʈʉ. ʇʨʠ 

ʟʘʜʦʚʣ̔ʴʥʠʭ ʧʘʨʘʤʝʪʨʘʭ ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʩʠʩʪʝʤʘ ʜʦʩʪʘʚʢʠ 

ʚʠʣʫʯʘʣʘʩʴ (ʷʢʱʦ ʪʘʢʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ), ʝʣʝʢʪʨʦʜ ʬʽʢʩʫʚʘʚʩʷ ʜʦ ʬʘʩʮʽʾ m. 

pectoralis (dex.), ʬʦʨʤʫʚʘʣʦʩʴ ʣʦʞʝ ʜʣʷ ʽʤʧʣʘʥʪʘʮʽʾ ʐɺʈʉ ʪʘ ʧʦʰʘʨʦʚʦ 

ʟʘʰʠʚʘʣʘʩʴ ʨʘʥʘ. ʅʘʩʪʫʧʥʦʛʦ ʜʥʷ ʧʦʚʪʦʨʥʦ ʚʽʜʙʫʚʘʣʘʩʴ ʧʝʨʝʚʽʨʢʘ ʧʘʨʘʤʝʪʨʽʚ 

ʢʘʨʜʦ̔ʩʪʠʤʫʣʷʮʽʾ, ʧʽʜ ɽʂɻ ʢʦʥʪʨʦʣʝʤ ʚʠʟʥʘʯʘʚʩʷ ʧʦʨʽʛ ʟʘʭʦʧʣʝʥʥʷ ʧʨʦʚʽʜʥʦʾ 

ʩʠʩʪʝʤʠ ʩʝʨʮʷ, ʬʽʢʩʫʚʘʣʘʩʴ ʘʤʧʣʽʪʫʜʘ ʰʣʫʥʦʯʢʦʚʦʛʦ ʩʠʛʥʘʣʫ ʯʫʪʣʠʚʦʩʪʽ. 

ʇʦʜʽʙʥʠʤ ʯʠʥʦʤ ʧʘʮʽʻʥʪʫ ʟ̔ ʩʪʠʤʫʣʷʮʽʻʶ ʣʽʚʦʾ ʥʽʞʢʠ ʧʫʯʢʘ ɻʽʩʘ 

ʽʤʧʣʘʥʪʫʚʘʚʩ ̫h ʪʫʯʥʠʡ ʚʦʜʽʡ ʨʠʪʤʫ ʩʝʨʮʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʰʣʫʥʦʯʢʦʚʦʛʦ 

ʝʣʝʢʪʨʦʜʘ ʜʣʷ ʩʪʠʤʫʣʷʮʽʾ ʧʫʯʢʘ ɻʽʩʘ (Medtronic 3830 ï 69 ʩʤ) ʪʘ ʩʧʝʮʽʘʣʴʥʦʶ 

ʩʠʩʪʝʤʦʶ ʜʦʩʪʘʚʢʠ ʜʦ ʥʴʦʛʦ (C315HIS). ɺ ʨʝʥʪʛʝʥʦʧʝʨʘʮʽʡʥʽʡ ʜʦ ʧʘʮʽʻʥʪʘ 

ʧʽʜô̒ ʜʥʫʚʘʣʠʩʴ 12 ʚʽʜʚʝʜʝʥʴ ɽʂɻ ʚʽʜ ʝʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʯʥʦʾ ʩʪʘʥʮʽʾ ʜʣʷ ʘʥʘʣʽʟʫ 

ʢʨʠʪʝʨʽʾʚ ʟʘʭʦʧʣʝʥʥʷ ʣʽʚʦʾ ʥʞ̔ʢʠ ʧʫʯʢʘ ɻʽʩʘ ʥʘ ʩʪʠʤʫʣʷʮʽʾ ʧʽʜ ʯʘʩ 

ʝʥʜʦʢʘʨʜʽʘʣʴʥʦʛʦ ʝʣʝʢʪʨʦʜʘ. ʊʘʢʦʞ ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʽʘʛʥʦʩʪʠʯʥʠʡ 

ʯʦʪʠʨʠʧʦʣʶʩʥʠʡ ʝʣʝʢʪʨʦʜ ʜʣʷ ʨʝʻʩʪʨʘʮʽʾ ʝʥʜʦʛʨʘʤʠ ʩʠʛʥʘʣʫ ʧʫʯʢʘ ɻʽʩʘ ʷʢ 

ʨʝʥʪʛʝʥʘʥʘʪʦʤʽʯʥʠʡ ʦʨʽʻʥʪʠʨ. ʇʽʜ ʯʘʩ ʧʦʩʪʘʥʦʚʢʠ ʰʣʫʥʦʯʢʦʚʦʛʦ ʝʣʝʢʪʨʦʜʘ ʚ 

ʟʦʥʫ ʧʫʯʢʘ ɻʽʩʘ ʚʥʘʩʣʽʜʦʢ ʚʠʩʦʢʠʭ ʧʦʨʦʛʽʚ ʛʽʩʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ ʙʫʣʦ ʧʨʠʡʥʷʪʦ 

ʨʽʰʝʥʥʷ ʧʝʨʝʡʪʠ ʜʦ ʘʣʴʪʝʨʥʘʪʠʚʥʦʾ ʤʝʪʦʜʠʢʠ ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ 

ʩʝʨʮʷ ï ʩʪʠʤʫʣʷʮʽʾ ʣʽʚʦʾ ʥʽʞʢʠ ʧʫʯʢʘ ɻʽʩʘ ʯʝʨʝʟ ʤʽʞʰʣʫʥʦʯʢʦʚʫ ʧʝʨʝʛʦʨʦʜʢʫ. 

ʇʽʩʣʷ ʧʦʩʪʫʧʦʚʦʛʦ ʧʨʦʭʦʜʞʝʥʥʷ ʝʣʝʢʪʨʦʜʘ ʯʝʨʝʟ ʧʝʨʝʛʦʨʦʜʢʫ ʙʫʣʦ ʜʦʩʷʛʥʫʪʦ 

ʟʘʭʦʧʣʝʥʥʷ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ, ʭʦʯʘ ʽ ʥʝ ʨʝʻʩʪʨʫʚʘʣʦʩʷ ʯʽʪʢʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ ʣʽʚʦʾ ʥʽʞʢʠ ʧʫʯʢʘ ɻʽʩʘ (ʨʠʩ 4.3. ʪʘ 4.4.) 



фс 
 

ʊʘʙʣʠʮʷ 4.2 ï ʂʨʠʪʝʨʽʾ ʩʪʠʤʫʣʷʮʽʾ ʣʽʚʦʾ ʥʽʞʢʠ ʧʫʯʢʘ ɻʽʩʘ 

ɯʥʪʝʨʚʘʣ ʚʽʜ ʩʪʠʤʫʣʫ ʜʦ ʧʽʢʘ R-ʭʚʠʣʽ ʫ ʚʽʜʚʝʜʝʥʥʽ V6 (St-V6RWPT) 

ʩʢʣʘʜʘʚ 68 ʤʩ, ʘ ʽʥʪʝʨʚʘʣ ʚʽʜ ʩʪʠʤʫʣʫ ʜʦ ʧʽʢʘ R-ʭʚʠʣʽ ʫ ʚʽʜʚʝʜʝʥʥʽ V1 (St-

V1RWPT) ï 110 ʤʩ. ʈʽʟʥʠʮʷ ʽʥʪʝʨʚʘʣʽʚ St-V1RWPT ï St-V6RWPT ʩʢʣʘʣʘ 42 ʤʩ, 

ʱʦ ʩʚʽʜʯʠʣʦ ʧʨʦ ʢʨʠʪʝʨʽʾ ʥʝʩʝʣʝʢʪʠʚʥʦʾ ʩʪʠʤʫʣʷʮʽʾ ʣʽʚʦʾ ʥʽʞʢʠ ʧʫʯʢʘ ɻʽʩʘ, ʟ 

ʧʦʨʦʛʘʤʠ ʩʪʠʤʫʣʷʮʽʾ ʥʠʞʯʝ 1 ɺ ʥʘ ʜʦʚʞʠʥʽ ʽʤʧʫʣʴʩʫ 0,4 ʤʩ. ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ 

ʢʦʥʪʨʦʣʴʥʦʾ ʪʨʘʥʩʪʦʨʘʢʘʣʴʥʦʾ ɽʭʦʂɻ ʚ ɺ-ʨʝʞʠʤʽ ʟ̔ ʩʫʙʢʦʩʪʘʣʴʥʦʛʦ ʜʦʩʪʫʧʫ 

ʙʫʣʦ ʚʽʟʫʘʣʽʟʦʚʘʥʦ ʪʘ ʧʽʜʪʚʝʨʜʞʝʥʦ ʧʦʣʦʞʝʥʥʷ ʝʥʜʦʢʘʨʜʽʘʣʴʥʦʛʦ ʝʣʝʢʪʨʦʜʘ 

ʜʣʷ ʩʪʠʤʫʣʷʮʽʾ ʣʽʚʦʾ ʥʽʞʢʠ ʧʫʯʢʘ ɻʽʩʘ ʚ ʩʝʨʝʜʠʥʥʠʭ ʩʝʛʤʝʥʪʘʭ ʤʽʞʰʣʫʥʦʯʢʦʚʦʾ 

ʧʝʨʝʛʦʨʦʜʢʠ ʟ ʙʦʢʫ ʧʨʘʚʦʛʦ ʰʣʫʥʦʯʢʘ (ʨʠʩ. 4.5. ʪʘ 4.6.) 

ɺʘʨʽʘʥʪ ʩʪʠʤʫʣʷʮʽʾ 

ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ 

ʩʝʨʮʷ 

ʂʨʠʪʝʨʽʾ ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ 

ʉʪʠʤʫʣʷʮʽʷ ʣʽʚʦʾ 

ʥʽʞʢʠ ʧʫʯʢʘ ɻʽʩʘ  

ï ʧʦʪʝʥʮʽʘʣ ʃʅʇɻ (20ï30 ʤʩ ï ʚʽʜ ʧʦʪʝʥʮʽʘʣʫ ʜʦ V); 

ï ʛʨʘʬʽʢʘ ɹʇʅʇɻ; 

ï Stim ïV6RWPT < 80 ms; 

ï ʩʝʣʝʢʪʠʚʥʘ ʽ ʥʝʩʝʣʝʢʪʠʚʥʘ ʉʃʅʇɻ ʟ ʦʜʥʘʢʦʚʠʤ 

ʏɸʃʐ, ʟʤʽʥʘ ʧʨʠ ʩʝʧʪʘʣʴʥʽʡ ʩʪʠʤʫʣʷʮʽʾ ʃʐ; 

ï ʨʝʪʨʦʛʨʘʜʥʘ ʨʝʻʩʪʨʘʮʽʷ ʧʦʪʝʥʮʽʘʣʫ ʃʅʇɻ 

ʝʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʯʥʠʤ ʢʘʪʝʪʝʨʦʤ ʧʽʜ ʯʘʩ ʩʪʠʤʫʣʷʮʽʾ ʟ 

ʰʣʫʥʦʯʢʽʚ.  

ʂʨʠʪʝʨʽʾ ʜʣʷ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʩʝʧʪʘʣʴʥʦʾ 

ʃʐ ʩʪʠʤʫʣʷʮʽʾ, ʥʝʩʝʣʝʢʪʠʚʥʦʾ ʪʘ ʩʝʣʝʢʪʠʚʥʦʾ ʉʃʅʇɻ: 

ï ʚʪʨʘʪʘ ʩʝʧʪʘʣʴʥʦʾ ʃʐ ʩʪʠʤʫʣʷʮʽʾ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ŷSt-

V1RWPT  15 ʤʩ ʪʘ ʥʝ ʚʧʣʠʚʘʻ ʥʘ St-V6RWPT; 

ï ʚʪʨʘʪʘ ʉʃʅʇɻ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ŷSt-V6RWPT  15 ʤʩ ʪʘ 

ʤʽʥʽʤʘʣʴʥʦ ʚʧʣʠʚʘʻ ʥʘ St-V1RWPT; 

ï ʨʽʟʥʠʮʷ ʤʽʞ ʽʥʪʝʨʚʘʣʘʤʠ St-V1RWPT ï St-V6RWPT 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʘʙʦ ʚʽʜʩʫʪʥʽʩʪʴ ʟʘʭʦʧʣʝʥʥʷ 

ʃʅʇɻ ï ʟʽ ʩʧʝʮʠʬʽʯʥʽʩʪʶ 100 % V1/V6 > 44 ʤʩ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʘʭʦʧʣʝʥʥʷ ʃʅʇɻ 



фт 
 

 

ʈʠʩ. 4.3. ɸʣʛʦʨʠʪʤ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʮʝʜʫʨʠ ʽʤʧʣʘʥʪʘʮʽʾ ʩʠʩʪʝʤʠ ʜʣʷ ʩʪʠʤʫʣʷʮʽʾ 

ʣʽʚʦʾ ʥʽʞʢʠ ʧʫʯʢʘ ɻʽʩʘ 

 



фу 
 

 

ʈʠʩʫʥʦʢ 4.4 ï ʈʦʟʪʘʰʫʚʘʥʥʷ ʝʣʝʢʪʨʦʜʽʚ ʧʽʩʣʷ ʽʤʧʣʘʥʪʘʮʽʾ ʩʠʩʪʝʤʠ 

ʉʃʅʇɻ ʚ ʣʽʚʽʡ ʙʦʢʦʚʽʡ ʧʨʦʻʢʮʽʾ. ʉʭʝʤʘʪʠʯʥʦ ʧʦʟʥʘʯʝʥʦ ʛʣʠʙʠʥʫ ʽʤʧʣʘʥʪʘʮʽʾ 

ʝʣʝʢʪʨʦʜʘ ʚ ʤʽʞʰʣʫʥʦʯʢʦʚʫ ʧʝʨʝʛʦʨʦʜʢʫ 

 

 

ʈʠʩʫʥʦʢ 4.5 ï ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʪʨʘʥʩʪʦʨʘʢʘʣʴʥʦʾ ɽʭʦʂɻ ʚ ɺ-ʨʝʞʠʤʽ ʟ 

ʩʫʙʢʦʩʪʘʣʴʥʦʛʦ ʜʦʩʪʫʧʫ ʙʫʣʦ ʚʽʟʫʘʣʽʟʦʚʘʥʦ ʪʘ ʧʽʜʪʚʝʨʜʞʝʥʦ ʣʦʢʘʮʽʶ ʝʣʝʢʪʨʦʜʘ 

ʚ ʩʝʨʝʜʠʥʥʠʭ ʩʝʛʤʝʥʪʘʭ ʤʽʞʰʣʫʥʦʯʢʦʚʦʾ ʧʝʨʝʛʦʨʦʜʢʠ ʟ ʙʦʢʫ ʧʨʘʚʦʛʦ 

ʰʣʫʥʦʯʢʘ 



фф 
 

 

ʈʠʩʫʥʦʢ 4.6 ï ɯʥʪʝʨʚʘʣ ʚʽʜ ʩʪʠʤʫʣʫ ʜʦ ʧʽʢʘ R-ʭʚʠʣʽ ʫ ʚʽʜʚʝʜʝʥʥʽ V6 ï 68 

ʤʩ. ɼʦʚʞʠʥʘ QRS ʥʘ ʩʪʠʤʫʣʷʮʽʾ 128 ʤʩ. ʋ ʚʽʜʚʝʜʝʥʥʽ V1 ʢʦʤʧʣʝʢʩ QRS ʤʘʻ 

ʚʠʛʣʷʜ qR ï ʪʦʙʪʦ, ʥʝʧʦʚʥʘ ʙʣʦʢʘʜʘ ʇʅʇɻ, ʱʦ ʻ ʦʟʥʘʢʦʶ ʩʪʠʤʫʣʷʮʽʾ ʣʽʚʦʾ ʥʽʞʢʠ 

ʧʫʯʢʘ ɻʽʩʘ 

 

 

4.2 ʂʨʠʪʝʨʽʾ ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ 

ɺ ʛʨʫʧʽ ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ (n=18) ʤʠ ʚʠʜʽʣʠʣʠ 3 

ʧʽʜʛʨʫʧʠ. ɺʦʥʠ ʚʠʟʥʘʯʘʣʠʩʴ ʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʷʢʽ ʢʨʠʪʝʨʽʾ ʟʘʭʦʧʣʝʥʥʷ 

ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʧʽʜ ʯʘʩ ʽʤʧʣʘʥʪʘʮʽʾ ʐɺʈʉ ʘʙʦ ʧʽʜ ʯʘʩ ʢʦʥʪʨʦʣʴʥʦʛʦ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʤʦʞʥʘ ʙʫʣʦ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʪʘ ̫ ʢʠʡ ʩʝʛʤʝʥʪ ʩʠʩʪʝʤʠ ɻʽʩʘ-

ʇʫʨʢʽʥô̒  ʙʫʚ ʩʪʠʤʫʣʴʦʚʘʥʠʡ. ʇʝʨʰʫ ʛʨʫʧʫ ç̔ ʩʪʠʥʥʦʾè ʛʽʩʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ 

ʩʢʣʘʣʠ ʧʘʮʽʻʥʪʠ (n = 6, 33 %), ʫ ʷʢʠʭ ʙʫʣʠ ʯʽʪʢʦ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʽ ʧʝʨʝʭʦʜʠ 

ʛʨʘʬʽʢʠ QRS ʟʽ ʟʤʝʥʰʝʥʥʷʤ ʘʤʧʣʽʪʫʜʠ ʰʣʫʥʦʯʢʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ. ʋ ʮʽʡ ʛʨʫʧʽ, ʷʢ 

ʧʨʘʚʠʣʦ, ʤʦʞʥʘ ʙʫʣʦ ʩʧʦʩʪʝʨʽʛʘʪʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʡ ʽʥʰʠʤ ʢʨʠʪʝʨʽʷʤ 

ʟʘʭʦʧʣʝʥʥʷ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ. ʎʝ ʙʫʣʠ ʪʘʢ̔ ʢʨʠʪʝʨʽʾ ̫ ʢ ʽʥʪʝʨʚʘʣ ʚʽʜ 

ʩʪʠʤʫʣʫ ʜʦ ʧʽʢʘ R-ʭʚʠʣʽ ʫ ʚʽʜʚʝʜʝʥʥʽ V6 ʉ, ɦʦ ʤʘʚ ʩʢʣʘʜʘʪʠ < 100 ʤʩ (80,83 Ñ 

6,11 ʤʩ), ʧʦʚʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʤʦʨʬʦʣʦʛʽʾ ʪʘ ʚʝʢʪʦʨʫ ʩʪʠʤʫʣʴʦʚʘʥʦʛʦ QRS 

ʢʦʤʧʣʝʢʩʫ ʥʘʪʠʚʥʦʤʫ, ʷʢ ʽ ʥʘʷʚʥʽʩʪʴ ʜʠʩʢʨʝʪʥʦ ʾʣʦʢʘʣʴʥʦ ʾh ʣʫʥʦʯʢʦʚʦ ʾ



млл 
 

ʝʣʝʢʪʨʦʛʨʘʤʠ ʟ ʽʥʪʝʨʚʘʣʦʤ ʚʽʜ ʩʪʠʤʫʣʫ ʜʦ ʰʣʫʥʦʯʢʽʚ (SïV), ʱʦ ʜʦʨʽʚʥʶʚʘʚ 

ʽʥʪʝʨʚʘʣʫ ʚʽʜ ʧʦʪʝʥʮʽʘʣʫ ʧʫʯʢʘ ɻʽʩʘ ʜʦ ʰʣʫʥʦʯʢʽʚ (HïV) ʥʘʪʠʚʥʦʛʦ QRS ï ʧʨʠ 

ʩʝʣʝʢʪʠʚʥʽʡ ʩʪʠʤʫʣʷʮʽʾ ʧʫʯʢʘ ɻʽʩʘ (ʉʉʇɻ). ɸʙʦ ʥʘʷʚʥʽʩʪʴ çʧʩʝʚʜʦʜʝʣʴʪʘ 

ʭʚʠʣʽè ʪʨʠʚʘʣʽʩʪʶ, ʱʦ ʚʽʜʧʦʚʽʜʘʣʘ ʪʦʤʫ ʩʘʤʦʤʫ ʽʥʪʝʨʚʘʣʫ ʅïV ï ʧʨʠ 

ʥʝʩʝʣʝʢʪʠʚʥʽʡ ʩʪʠʤʫʣʷʮʽʾ ʧʫʯʢʘ ɻʽʩʘ (ʅʉʉʇɻ). ɼʨʫʛʫ ʛʨʫʧʫ çʧʘʨʘʛʽʩʦʚʦʾè 

ʩʪʠʤʫʣʷʮʽʾ (n = 11, 61 %) ʩʢʣʘʣʠ ʧʘʮʽʻʥʪʠ ʚ ʷʢʠʭ ʥʝ ʤʦʞʥʘ ʙʫʣʦ ʯʽʪʢʦ ʚʠʜʽʣʠʪʠ 

ʟʥʘʯʥʦʾ ʟʤʽʥʠ ʰʠʨʠʥʠ QRS ʟʽ ʟʤʝʥʰʝʥʥʷʤ ʘʤʧʣʽʪʫʜʠ ʰʣʫʥʦʯʢʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ. 

ɸʣʝ ʚʦʜʥʦʯʘʩ ʜʦʚʞʠʥʘ QRS ʚ ʮʽʡ ʛʨʫʧʽ ʥʘ ʩʪʠʤʫʣʷʮʽʾ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʘ 130 ʤʩ 

(117,27 Ñ 8,01 ʤʩ) ̔ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʤʦʨʬʦʣʦʛʽʾ ʩʪʠʤʫʣʴʦʚʘʥʦʛʦ QRS ʥʘʪʠʚʥʦʤʫ 

ʙʫʣʘ ʚ ʜʦʧʫʩʪʠʤʠʭ ʤʝʞʘʭ ï ʨʦʟʭʦʜʞʝʥʥʷ ʦʩʽ ʩʢʣʘʜʘʣʦ ʥʝ ʙʽʣʴʰʝ ʥʽʞ 30̄, St-

V6RWPT ʥʝ ʧʝʨʝʚʠʱʫʚʘʚ 100 ʤʩ (70 Ñ 6 ʤʩ). ɺ ʛʨʫʧʽ ʩʪʠʤʫʣʷʮʽʾ ʃʅʇɻ (n = 1, 

5 %) ʦʩʥʦʚʥʠʤ ʢʨʠʪʝʨʽʻʤ ʟʘʭʦʧʣʝʥʥʷ ʃʅʇɻ ʙʫʣʠ: ʧʦʷʚʘ ʛʨʘʬʽʢʠ ʙʣʦʢʘʜʠ 

ʧʨʘʚʦʾ ʥʽʞʢʠ ʧʫʯʢʘ ɻʽʩʘ (ɹʇʅʇɻ), St-V6RWPT < 80 ʤʩ (68 ʤʩ), ʘʙʦ ʧʦʪʝʥʮʽʘʣʫ 

ʃʅʇɻ, ʱʦ ʧʝʨʝʜʫʚʘʚ ʰʣʫʥʦʯʢʦʚʦʤʫ ʥʘ 20-30 ʤʩ, ʘʙʦ ʡʰʦʚ ʟʘ ʥʠʤ ʥʘ 

ʰʣʫʥʦʯʢʦʚʽʡ ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ.  

 

4.3 ɽʣʝʢʪʨʦʢʘʨʜʽʦʛʨʘʬʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʉʝʨʝʜʥʷ ʪʨʠʚʘʣʽʩʪʴ ʢʦʤʧʣʝʢʩʫ QRS ʧʨʠ ʛʦʩʧʽʪʘʣʽʟʘʮʽʾ ʡ ʧʽʜ ʯʘʩ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʩʝʨʝʜ ʧʘʮʽʻʥʪʽʚ, ʱʦ ʫʚʽʡʰʣʠ ʚ ʜʦʩʣʽʜʞʝʥʥʷ,  ʩʪʘʥʦʚʠʣʘ 116,5 Ñ 

27,7 ʤʩ ʪʘ 119,1 Ñ 10,09 ʤʩ ʚʽʜʧʦʚʽʜʥʦ (p = .654). ʅʘ ʤʦʤʝʥʪ ʢʦʥʪʨʦʣʴʥʦʛʦ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʫ 6 (33 %) ʟ ʥʠʭ ʤʦʞʥʘ ʙʫʣʦ ʟʘʨʝʻʩʪʨʫʚʘʪʠ ʟʤʽʥʠ ʛʨʘʬʽʢʠ QRS 

ʢʦʤʧʣʝʢʩʫ ʟʽ ʟʤʝʥʰʝʥʥʷʤ ʘʤʧʣʽʪʫʜʠ ʰʣʫʥʦʯʢʦʚʦʾ ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ. ɺʩʴʦʛʦ 

ʚʜʘʣʦʩʴ ʚʠʜʽʣʠʪʠ 2 ʚʘʨʽʘʥʪʠ ʧʝʨʝʭʦʜʫ ʤʦʨʬʦʣʦʛʽʾ QRS ʟʽ ʟʤʽʥʦ  ʁʘʤʧʣʽʪʫʜʠ 

ʩʪʠʤʫʣʷʮʽʾ (ʪʘʙʣ. 4.3). ɺ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʫ 4 (22 %) ʧʘʮʽʻʥʪʽʚ ʟ ʧʝʨʝʭʦʜʦʤ ʚʽʜ 

ʥʝʩʝʣʝʢʪʠʚʥʦʾ ʩʪʠʤʫʣʷʮʽʾ ʧʫʯʢʘ ɻʽʩʘ (ʪʨʠʚʘʣʽʩʪʴ QRS 132,5 Ñ 8,75 ʤʩ) ʜʦ 

ʩʝʣʝʢʪʠʚʥʦʾ ʩʪʠʤʫʣʷʮʽʾ ʧʫʯʢʘ ɻʽʩʘ (ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ QRS 97,5 Ñ 

12,5 ʤʩ). ʋ 2 (11 %) ʟ ʮʠʭ ʧʘʮʽʻʥʪʽʚ ʚʽʜʙʫʚʘʚʩʷ ʟ ʧʝʨʝʭʜ̔ ʚʽʜ ʉʉʇɻ ʟ ʢʦʨʝʢʮʽʻʶ 

ɹʇʅʇɻ ʜʦ ʉʉʇɻ ʙʝʟ ʢʦʨʝʢʮʽʾ ɹʇʅʇɻ, ʽ ʜʘʣʽ ï ʜʦ ʚʪʨʘʪʠ ʟʘʭʦʧʣʝʥʥʷ ʤʽʦʢʘʨʜʘ 

ʰʣʫʥʦʯʢʽʚ. ɯʥʰʠʡ ʚʘʨʽʘʥʪ ʫ 2 ʧʘʮʽʻʥʪʽʚ (11 %) ʧʝʨʝʜʙʘʯʘʚ ʧʝʨʝʭʽʜ ʚʽʜ ʅʉʉʇɻ 



млм 
 

(ʩʝʨʝʜʥʷ ʰʠʨʠʥʘ QRS 120 ʤʩ) ʜʦ ʤʽʦʢʘʨʜʽʘʣʴʥʦʾ ʩʝʧʪʘʣʴʥʦʾ ʰʣʫʥʦʯʢʦʚʦʾ 

ʩʪʠʤʫʣʷʮʽʾ ï ʪʨʠʚʘʣʽʩʪʴ QRS 155 Ñ 5 ʤʩ, ʽ ʜʘʣʽ ʟʽ ʟʤʝʥʰʝʥʥʷʤ ʘʤʧʣʽʪʫʜʠ ʜʦ 

ʚʪʨʘʪʠ ʟʘʭʦʧʣʝʥʥʷ ʤʽʦʢʘʨʜʘ ʰʣʫʥʦʯʢʽʚ (ʨʠʩ. 4.7). ʊʘʢʫ ʟʤʽʥʫ ʛʨʘʬʽʢʠ ɽʂɻ 

ʤʦʞʥʘ ʙʫʣʦ ʩʧʦʩʪʝʨʽʛʘʪʠ ʯʝʨʝʟ ʨʽʟʥʽ ʧʦʨʦʛʠ ʟʘʭʦʧʣʝʥʥʷ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ 

ʩʝʨʮʷ ʪʘ ʤʽʦʢʘʨʜʘ ʧʝʨʝʛʦʨʦʜʢʠ ʧʨʘʚʦʛʦ ʰʣʫʥʦʯʢʘ. ʎʝʡ ʢʨʠʪʝʨʽʡ ʻ ʦʩʥʦʚʥʠʤ, 

ʱʦ ʜʦʚʦʜʠʪʴ ʥʘʷʚʥʽʩʪʴ ʟʘʭʦʧʣʝʥʥʷ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʪʘ ʚʠʟʥʘʯʘʻ 

ç̔ ʩʪʠʥʥʫè ʩʪʠʤʫʣʷʮʽʶ ʧʫʯʢʘ ɻʽʩʘ. ʆʜʠʥ (5 %) ʧʘʮʽʻʥʪ ʟ ʧʦʚʥʦʶ 

ʘʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʦʶ ʙʣʦʢʘʜʦʶ ʙʫʚ ʥʘ ʧʦʩʪʽʡʥʽʡ ʥʝʩʝʣʝʢʪʠʚʥʽʡ ʩʪʠʤʫʣʷʮʽʾ 

ʃʅʇɻ (ʪʨʠʚʘʣʽʩʪʴ QRS ʢʦʤʧʣʝʢʩʫ ʙʫʣʘ 125 ʤʩ). ʈʝʰʪʘ 11 (61 %) ʧʘʮʽʻʥʪʽʚ 

ʧʽʜʧʘʜʘʣʠ ʧʽʜ ʢʨʠʪʝʨʽʾ ʧʘʨʘʛʽʩʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ ʙʝʟ ʚʠʜʠʤʠʭ ʧʝʨʝʭʦʜʽʚ ʛʨʘʬʽʢʠ 

QRS ʢʦʤʧʣʝʢʩʫ ʟ̔ ʟʤʝʥʰʝʥʥʷʤ ʘʤʧʣʽʪʫʜʠ ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ ï ʩʝʨʝʜʥʷ 

ʪʨʠʚʘʣʽʩʪʴ QRS ʩʪʘʥʦʚʠʣʘ 117,27 Ñ 8,01 ʤʩ. ɺʝʢʪʦʨ ʩʪʠʤʫʣʴʦʚʘʥʦʛʦ QRS 

ʚʽʜʧʦʚʽʜʘʚ ʥʘʪʠʚʥʦʤʫ QRS. ʉʝʨʝʜʥʽʡ ʽʥʪʝʨʚʘʣ ʚʽʜ ʩʪʠʤʫʣʫ ʜʦ ʧʽʢʘ R-ʭʚʠʣʽ ʫ 

ʚʽʜʚʝʜʝʥʥʽ V6 (St-RWPTV6), ʱʦ ʩʚʽʜʯʠʚ ʧʨʦ ʯʘʩ ʘʢʪʠʚʘʮʽʾ ʃʐ, ʩʪʘʥʦʚʠʚ 73,2 

Ñ 8,7 ʤʩ. ʋ ʛʨʫʧʽ ʟ ʉʇɻ ʩʪʠʤʫʣʷʮʽʻʶ St-RWPTV6 ʩʷʛʘʚ 80,3 Ñ 6,1 ʤʩ: ʧʨʠ 

ʧʝʨʝʭʦʜʽ ʚʽʜ ʥʝʩʝʣʝʢʪʠʚʥʦʾ ʜʦ ʩʝʣʝʢʪʠʚʥʦʾ ʩʪʠʤʫʣʷʮʽʾ ʧʫʯʢʘ ɻʽʩʘ ʧʦʢʘʟʥʠʢ ʥʝ 

ʟʤʽʥʶʚʘʚʩʷ. ʋ ʛʨʫʧʽ ʧʘʨʘʛʽʩʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ ʩʝʨʝʜʥʽʡ ʽʥʪʝʨʚʘʣ ʚʽʜ ʩʪʠʤʫʣʫ ʜʦ 

ʧʽʢʘ R-ʭʚʠʣʽ ʫ ʚʽʜʚʝʜʝʥʥʽ V6 ʩʪʘʥʦʚʠʚ 70 Ñ 6 ʤʩ.  

 



млн 
 

 

        ɸ ɹ    ɺ 

ʈʠʩʫʥʦʢ 4.7 ï ʇʨʠʢʣʘʜ ʟʤʽʥʠ ʤʦʨʬʦʣʦʛʽʾ QRS ʢʦʤʧʣʝʢʩʫ ʧʨʠ ʟʤʽʥʽ ʘʤʧʣʽʪʫʜʠ 

ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ ʟ̔ h ʣʫʥʦʯʢʦʚʦʛʦ ʝʣʝʢʪʨʦʜʘ: ɸ ï ʛʨʘʬʽʢʘ QRS ʢʦʤʧʣʝʢʩʫ ʙʝʟ 

ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ (ʥʘʪʠʚʥʠʡ QRS); ɹ ï ʥʝʩʝʣʝʢʪʠʚʥʘ ʩʪʠʤʫʣʷʮʽʷ ʧʫʯʢʘ ɻʽʩʘ; ɺ ï 

ʚʪʨʘʪʘ ʟʘʭʦʧʣʝʥʥʷ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ ï ʚʠʢʣʶʯʥʦ ʤʽʦʢʘʨʜʽʘʣʴʥʘ 

ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʘ ʩʪʠʤʫʣʷʮʽʷ 

ʊʘʙʣʠʮʷ 4.3 ï ɺʘʨʽʘʥʪʠ ʟʤʽʥʠ ʤʦʨʬʦʣʦʛʽʾ QRS ʢʦʤʧʣʝʢʩʫ ʫ ʧʘʮʽʻʥʪʽʚ ʟʽ 

ʩʪʠʤʫʣʷʮʽʻʶ ʧʫʯʢʘ ɻʽʩʘ ʧʨʠ ʟʤʝʥʰʝʥʥʽ ʘʤʧʣʽʪʫʜʠ ʰʣʫʥʦʯʢʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ 

ɺʘʨ̔ʘʥʪʠ ʧʝʨʝʭʦʜʽʚ ʛʨʘʬʽʢʠ ɽʂɻ ʟʽ ʟʤʝʥʰʝʥʥʷʤ ʘʤʧʣʽʪʫʜʠ 

ʰʣʫʥʦʯʢʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ 

ɿʘʛʘʣʴʥʘ 

ʢʽʣʴʢʽʩʪʴ, 

n (%) 

ʅʉʉʇɻ > ʉʉʇɻ ʟ ʢʦʨʝʢʮʽʻʶ ʙʣʦʢʫ ʧʨʘʚʦʾ ʥʽʞʢʠ > ʉʉʇɻ 

ʙʝʟ ʢʦʨʝʢʮʽʾ ʙʣʦʢʫ ʧʨʘʚʦʾ ʥʽʞʢʠ > ʚʪʨʘʪʘ ʟʘʭʦʧʣʝʥʥʷ 

ʤʽʦʢʘʨʜʘ ʰʣʫʥʦʯʢʽʚ 

2 (11 %) 

ʅʉʉʇɻ > ʉʉʇɻ > ʚʪʨʘʪʘ ʟʘʭʦʧʣʝʥʥʷ ʤʽʦʢʘʨʜʘ ʰʣʫʥʦʯʢʽʚ 2 (11 %) 

ʅʉʉʇɻ > ʤʽʦʢʘʨʜʽʘʣʴʥʘ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʘ ʩʪʠʤʫʣʷʮʽʷ > 

ʚʪʨʘʪʘ ʟʘʭʦʧʣʝʥʥʷ ʤʽʦʢʘʨʜʘ ʰʣʫʥʦʯʢʽʚ 
2 (11 %) 

 

 

 

 



мло 
 

4.4 ɽʭʦʢʘʨʜʽʦʛʨʘʬʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʉʝʨʝʜʥʡ̔ ʧʦʢʘʟʥʠʢ ʌɺʃʐ ʜʦ ʚʪʨʫʯʘʥʥʷ ʪʘ ʥʘ ʤʦʤʝʥʪ ʢʦʥʪʨʦʣʴʥʦʛʦ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʛʨʫʧʽ ʩʪʘʥʦʚʠʣʠ 56,42 Ñ 9,13 % vs. 57,07 Ñ 5,38 

% ʚʽʜʧʦʚʽʜʥʦ (p = .511), ʩʝʨʝʜʥʽʡ ʂɼʆ ï 130,27 Ñ 23,88 vs. 111,53 Ñ 18,08 ʤʣ 

(p = .342), ʂʉʆ ï 55,1 Ñ 17,72 ʤʣ vs. 49,5 Ñ 13,4 ʤʣ (p = .66). ʉʝʨʝʜʥʽʡ ʜʽʘʤʝʪʨ 

ʣʽʚʦʛʦ ʧʝʨʝʜʩʝʨʜʷ ʧʝʨʝʜ ʦʧʝʨʘʮʽʻʶ ʜʦʩʷʛʘʚ 4,01 Ñ 0,6 ʩʤ, ʥʘ ʤʦʤʝʥʪ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ï 3,91 Ñ 0,58 ʩʤ (p = .959). ʇʝʨʝʜ ̔ ʤʧʣʘʥʪʘʮʽʻʁ ʚ 1 ʧʘʮʽʻʥʪʘ 

ʨʝʻʩʪʨʫʚʘʣʘʩʴ ʚʠʨʘʞʝʥʘ ʤʽʪʨʘʣʴʥʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʽ ʥʘ ʤʦʤʝʥʪ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

(ʯʝʨʝʟ 32 ʤʽʩʷʮʽ) ʙʫʣʘ ʚʞʝ ʧʦʤʽʨʥʦʶ. ʊʘʢʦʞ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʧʦʩʪʽʡʥʦʶ 

ʩʪʠʤʫʣʷʮʽʻʶ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʧʨʦʚʦʜʠʣʠ ʦʮʽʥʶʚʘʥʥʷ ʛʣʦʙʘʣʴʥʦʾ 

ʧʦʟʜʦʚʞʥʴʦʾ ʜʝʬʦʨʤʘʮʽʾ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ (GLS) ʧʽʜ ʯʘʩ ʢʦʥʪʨʦʣʴʥʦʛʦ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʩʪʘʥʜʘʨʪʥʦʶ ʤʝʪʦʜʠʢʦʶ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʧʝʢʣ-ʪʨʝʢʽʥʛ 

ʝʭʦʢʘʨʜʽʦʛʨʘʬʽʾ ï ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ GLS ʥʘ ʉʇʉʉ ʩʪʘʥʦʚʠʚ ï17,4 Ñ 2,78 %. ʋ 

ʛʨʫʧʽ ʩʪʠʤʫʣʷʮʽʾ ʧʫʯʢʘ ɻʽʩʘ (n = 6, 33 %) ʮʝʡ ʧʦʢʘʟʥʠʢ ʩʷʛʘʚ 15,2 Ñ 5,67 %. 

ʇʝʨʝʜ ʚʪʨʫʯʘʥʥʷʤ 2 ʧʘʮʽʻʥʪʠ ʤʘʣʠ ̔ ʰʝʤʽʯʥʫ ʭʚʦʨʦʙʫ ʩʝʨʮʷ ʪʘ ʟʥʠʞʝʥʫ ʌɺ 

ʃʐ. ʋ ʛʨʫʧʽ ʟ ʧʘʨʘʛʽʩʦʚʦʶ ʩʪʠʤʫʣʷʮʽʻʁ  GLS ʙʫʚ 18,17 Ñ 2,56 %. ʋ ʧʘʮʽʻʥʪʘ ʟ̔ 

ʩʪʠʤʫʣʷʮʽʻʶ ʣʽʚʦʾ ʥʽʞʢʠ ʧʫʯʢʘ ɻʽʩʘ GLS ʙʫʚ 22 %. ɹʫʣʦ ʧʨʦʚʝʜʝʥʦ ʦʮʽʥʶʚʘʥʥʷ 

ʛʣʦʙʘʣʴʥʦʾ ʧʦʟʜʦʚʞʥʴʦʾ ʜʝʬʦʨʤʘʮʽʾ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ ʧʨʠ ʟʤʽʥʽ ʘʤʧʣʽʪʫʜʠ 

ʰʣʫʥʦʯʢʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ. ʋ ʧʘʮʽʻʥʪʘ, ʚ ʷʢʦʛʦ ʤʦʞʥʘ ʙʫʣʦ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ 

ʟʤʽʥʫ ʤʦʨʬʦʣʦʛʽʾ ɽʂɻ ʧʨʠ ʟʤʝʥʰʝʥʥʽ ʘʤʧʣʽʪʫʜʠ ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ ʙʫʣʦ 

ʦʪʨʠʤʘʥʦ ʥʘʩʪʫʧʥʽ ʜʘʥʽ: ʥʘʪʠʚʥʠʡ QRS ʙʝʟ ʩʪʠʤʫʣʷʮʽʾ ʩʷʛʘʚ 90 ʤʩ, GLS ʧʨʠ 

ʮʴʦʤʫ ʙʫʚ 17,9 %, QRS ʧʨʠ ʥʝʩʝʣʝʢʪʠʚʥʽʡ ʩʪʠʤʫʣʷʮʽʾ ʧʫʯʢʘ ɻʽʩʘ (ʧʦʨʽʛ ʅʉʉʇɻ 

ï 3,25 ɺ/0,4 ʤʩ) ʩʪʘʥʦʚʠʚ 130 ʤʩ ʧʨʠ GLS ï 17,4 %. ɼʘʣʽ ʧʨʠ ʚʪʨʘʪʽ ʟʘʭʦʧʣʝʥʥʷ 

ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʟ ̔ʟʤʝʥʰʝʥʥʷʤ ʘʤʧʣʽʪʫʜʠ ʰʣʫʥʦʯʢʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ (< 

3 ɺ/0,4 ʤʩ) ʰʠʨʠʥʘ QRS ʧʨʠ ʤʽʦʢʘʨʜʽʘʣʴʥʽʡ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʽʡ ʩʪʠʤʫʣʷʮʽʾ 

ʩʪʘʥʦʚʠʣʘ 168 ʤʩ, GLS ʧʨʠ ʮʴʦʤʫ ʟʥʘʯʥʦ ʟʤʝʥʰʫʚʘʚʩʷ (ʜʦ 12,7 %). ʎʝ ʙʫʣʦ 

ʥʘʩʣʽʜʢʦʤ ʚʪʨʘʪʠ ʩʠʥʭʨʦʥʥʦʩʪʽ ʩʢʦʨʦʯʝʥʥʷ ʩʪʽʥʦʢ ʃʐ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʩʠʥʭʨʦʥʥʦʛʦ ʩʢʦʨʦʯʝʥʥʷ ʧʨʠ ʬʽʟʽʦʣʦʛʽʯʥʦʤʫ ʧʘʪʝʨʥ ̔ʘʢʪʠʚʘʮʽʾ ʧʨʠ ʩʪʠʤʫʣʷʮʽʾ 

ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ. ʈʦʟʰʠʨʝʥʥʷ QRS ʧʨʠ ʅʉʉʇɻ ʚʽʜʥʦʩʥʦ ʥʘʪʠʚʥʦʛʦ 



млп 
 

QRS (ʥʘ 40 ʤʩ) ʥʝ ʤʘʣʦ ʢʣʽʥʽʯʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʬʽʟʽʦʣʦʛʽʯʥʘ ʘʢʪʠʚʘʮʽʷ 

ʰʣʫʥʦʯʢʽʚ ʟʙʝʨʽʛʘʣʘʩʷ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʦʜʥʦʯʘʩʥʝ ʟʘʭʦʧʣʝʥʥʷ ʯʘʩʪʠʥʠ 

ʤʽʦʢʘʨʜʘ ʧʝʨʝʛʦʨʦʜʢʠ ʧʨʘʚʦʛʦ ʰʣʫʥʦʯʢʘ, ʽ ʣʠʰʝ ʚʪʨʘʪʘ ʟʘʭʦʧʣʝʥʥʷ ʧʨʦʚʽʜʥʦʾ 

ʩʠʩʪʝʤʠ ʥʘ ʩʪʠʤʫʣʷʮʽʾ ʟʥʘʯʥʦ ʧʦʛʽʨʰʫʚʘʣʘ ʛʣʦʙʘʣʴʥʠʡ ʩʪʨʝʡʥ (ʨʠʩ. 4.8). 

 

ʈʠʩʫʥʦʢ 4.8 ï ʆʮʽʥʢʘ ʛʣʦʙʘʣʴʥʦʾ ʧʦʟʜʦʚʞʥʴʦʾ ʜʝʬʦʨʤʘʮʽʾ ʣʽʚʦʛʦ 

ʰʣʫʥʦʯʢʘ ʫ ʧʘʮʽʻʥʪʘ ʟ ʧʦʩʪʽʡʥʦʶ ʩʪʠʤʫʣʷʮʽʻʶ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ 

ʧʨʦʚʦʜʠʣʘʩʷ ʟʘ ʩʪʘʥʜʘʨʪʥʦʶ ʤʝʪʦʜʠʢʦʶ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʧʝʢʣ-ʪʨʝʢʽʥʛ 

ʝʭʦʢʘʨʜʽʦʛʨʘʬʽʾ. ʉʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ GLS ʩʪʘʥʦʚʠʚ 17,6 Ñ 2,78 %  

 

4.5 ʇʨʦʛʨʘʤʫʚʘʥʥʷ ʧʨʠʩʪʨʦʶ ʫ ʧʘʮʽʻʥʪʽʚ ʟ̔ ʩʪʠʤʫʣʷʮʽʻʶ ʧʨʦʚʽʜʥʦʾ 

ʩʠʩʪʝʤʠ ʩʝʨʮʷ 

ʉʝʨʝʜʥʽʡ ʚʽʜʩʦʪʦʢ ʰʣʫʥʦʯʢʦʚʦʾ ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ (Vp%) ʚ ʜʦʩʣʽʜʞʫʚʘʥʽʡ 

ʛʨʫʧʽ ʩʪʘʥʦʚʠʚ 98,23 Ñ 1,43 %. ʉʝʨʝʜʥʽʡ ʤʽʥʽʤʘʣʴʥʠʡ ʧʦʨʽʛ ʟʘʭʦʧʣʝʥʥʷ 

ʰʣʫʥʦʯʢʽʚ ʧʽʜ ʯʘʩ ʦʧʝʨʘʮʽʾ ʪʘ ʧʽʜ ʯʘʩ ʢʦʥʪʨʦʣʴʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʩʷʛʘʚ 1,04 

Ñ 0,2 ɺ/0,4 ʤʩ ʪʘ 1,09 Ñ 0,4 ɺ/0,4 ʤʩ, ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ʩʠʛʥʘʣʫ ʰʣʫʥʦʯʢʦʚʦʾ 

ʯʫʪʣʠʚʦʩʪʽ ï 5,53 Ñ 2,55 ʤɺ ʪʘ 5,16 Ñ 4,02 ʤɺ ʪʘ ʦʧʦʨʠ ʥʘ ʰʣʫʥʦʯʢʦʚʦʤʫ 



млр 
 

ʝʣʝʢʪʨʦʜʽ ʚʽʜʧʦʚʽʜʥʦ ʩʪʘʥʦʚʠʣʠ 623,33 Ñ 125,92 ʆʤ ʪʘ 467,76 Ñ 51,44 ʆʤ (ʪʘʙʣ. 

5).  

ʉʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ʧʦʨʦʛʫ ʩʝʣʝʢʪʠʚʥʦʾ ʩʪʠʤʫʣʷʮʽʾ ʧʫʯʢʘ ɻʽʩʘ (n = 4, 22 

%) ʩʪʘʥʦʚʠʚ ï 1,59 Ñ 0,82 ɺ/0,4 ʤʩ, ʥʝʩʝʣʝʢʪʠʚʥʦʾ ʩʪʠʤʫʣʷʮʽʾ ʧʫʯʢʘ ɻʽʩʘ (n = 6, 

33 %) ï 3,29 Ñ 1,29 ɺ/0,4 ʤʩ. ʇʘʨʘʤʝʪʨʠ ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ ʙʫʣʠ ʩʪʘʥʜʘʨʪʥʦ 

ʟʘʜʘʥʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʝʨʚʠʥʥʠʭ ʧʦʢʘʟʽʚ ʜʦ ʽʤʧʣʘʥʪʘʮʽʾ ʐɺʈʉ, ʘʣʝ ʟ ʢʦʨʝʢʮʽʻʶ 

ʘʤʧʣʽʪʫʜʠ ʰʣʫʥʦʯʢʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ ʪʘ ʘʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʦʾ ʟʘʪʨʠʤʢʠ ʜʦ 

ʧʦʨʦʛʽʚ ʟʘʭʦʧʣʝʥʥʷ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮ ̫(ʧʫʯʢʘ ɻʽʩʘ ʘʙʦ ʣʽʚʦʾ ʥʽʞʢʠ ʧʫʯʢʘ 

ɻʽʩʘ). ʊʦʙʪʦ ʘʤʧʣʽʪʫʜʘ ʰʣʫʥʦʯʢʦʚʦʾ ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ ʙʫʣʘ ʟʘʧʨʦʛʨʘʤʦʚʘʥʘ 

ʚʽʜʥʦʩʥʦ ʧʦʨʦʛʽʚ ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ, ʘ ʥʝ ʚʽʜʥʦʩʥʦ 

ʤʽʥʽʤʘʣʴʥʦʛʦ ʧʦʨʦʛʫ ʟʘʭʦʧʣʝʥʥʷ ʰʣʫʥʦʯʢʽʚ. ʗʢʱʦ ʮʝ ʙʫʣʘ ɸɺ-ʩʠʥʭʨʦʥʽʟʦʚʘʥʘ 

ʩʪʠʤʫʣʷʮʽʷ (n = 16, 88 %), ʘʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʘ ʟʘʪʨʠʤʢʘ ʙʫʣʘ ʢʦʨʠʛʦʚʘʥʘ ʟ 

ʚʨʘʭʫʚʘʥʥʷʤ ʣʘʪʝʥʪʥʦʩʪʽ ʚʽʜ ʩʪʠʤʫʣʫ ʜʦ ʧʦʯʘʪʢʫ QRS ʢʦʤʧʣʝʢʩʫ ʧʨʠ ʉʉʇɻ 

ʘʙʦ ʚʽʜʥʦʩʥʦ ʪʨʠʚʘʣʦʩʪʽ ʧʩʝʚʜʦ-ʜʝʣʴʪʘ ʭʚʠʣʽ ʧʨʠ ʅʉʉʇɻ ï ɦʦ ʚ ʦʙʦʭ ʚʠʧʘʜʢʘʭ 

ʩʪʘʥʦʚʠʣʦ ʪʨʠʚʘʣʽʩʪʴ ʽʥʪʝʨʚʘʣʫ ʧʨʦʚʝʜʝʥʥʷ ʽʤʧʫʣʴʩʫ ʚʽʜ ʧʫʯʢʘ ɻʽʩʘ ʜʦ 

ʰʣʫʥʦʯʢʽʚ (HïV ʽʥʪʝʨʚʘʣ). ʊʦʙʪʦ ʚʽʜ ʩʪʘʥʜʘʨʪʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʘʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʦʾ ʟʘʪʨʠʤʢʠ (150/120 ʤʩ) ʚʽʜʨʘʭʦʚʫʚʘʣʘʩʴ ʜʦʚʞʠʥʘ 

ʽʥʪʝʨʚʘʣʫ ʚʽʜ ʧʦʪʝʥʮʽʘʣʫ ʧʫʯʢʘ ɻʽʩʘ ʜʦ ʰʣʫʥʦʯʢʽʚ (50 ʤʩ) ʽ ʩʷʛʘʣʘ 100/70 ʤʩ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ ʰʪʫʯʥʦʛʦ ʨʠʪʤʦʚʝʜʝʥʥʷ ʟ ʯʽʪʢʠʤʠ ʢʨʠʪʝʨʽʷʤʠ 

ʟʘʭʦʧʣʝʥʥʷʤ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʚʠʤʘʛʘʻ ʩʧʝʮʠʬʽʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ʧʨʠʩʪʨʦʶ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʬʫʥʢʮʽʾ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʧʦʨʦʛʽʚ 

ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ ʤʦʞʝ ʟʥʽʚʝʣʶʚʘʪʠ ʧʦʟʠʪʠʚʥʠʡ ʝʬʝʢʪ ʚʽʜ ʩʪʠʤʫʣʷʮʽʾ 

ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ, ʡ ʥʘʚʽʪʴ ʧʦʛʨʽʰʠʪʠ ʢʣʽʥʽʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʥʘʩʣʽʜʦʢ 

ʚʠʢʣʶʯʥʦ ʤʽʦʢʘʨʜʽʘʣʴʥʦʛʦ ʟʘʭʦʧʣʝʥʥʷ ʧʨʘʚʦʛʦ ʰʣʫʥʦʯʢʘ (ʨʠʩ. 4.9.). 

 

 

 

 



млс 
 

ʊʘʙʣʠʮʷ 5 ï ʇʦʨʽʚʥʷʥʥʷ ʜʘʥʠʭ ̔ ʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʴ 

ʧʝʨʝʜ ʧʨʦʚʝʜʝʥʥʷʤ ʧʨʦʮʝʜʫʨʠ ʽʤʧʣʘʥʪʘʮʽʾ ʐɺʈʉ ʪʘ ʚ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ 

ʧʝʨʽʦʜ ̔(ʩʝʨʝʜʥʽʡ ʧʝʨʽʦʜ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ï 36,35 Ñ 29,65 ʤʽʩ.)  

ʇʦʢʘʟʥʠʢ 

ʈʝʟʫʣʴʪʘʪʠ 

ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʫ 

ʧʝʨʝʜʦʧʝʨʘʮʽʡʥʦʤʫ (ʘʙʦ 

ʧʝʨʽʦʧʝʨʘʮʽʡʥʦʤʫ) ʧʝʨʽʦʜʽ 

ʈʝʟʫʣʴʪʘʪʠ 

ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʧʽʜ ʯʘʩ 

ʢʦʥʪʨʦʣʴʥʦʛʦ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

P-

ʟʥʘʯʝʥʥʷ 

ʌɺʃʐ, % 56,42 Ñ 9,13  57,07 Ñ 5,3 .511 

ʂɼʆ, ʤʣ 130,2 Ñ 23,8  111,5 Ñ 18,09  .342 

ʂʉʆ, ʤʣ 55,1 Ñ 17,7  49,5 Ñ 13,4  .66 

ʃʽʚʝ ʧʝʨʝʜʩʝʨʜʷ, 

ʩʤ ʚ ʜʽʘʤʝʪʨʽ 
4,01 Ñ 06  3,9 Ñ 0,5  .959 

ʉʝʨʝʜʥʽʡ QRS, ʤʩ 116,5 Ñ 27,7  119,1 Ñ 10,09 .654 

ʄʽʥʽʤʘʣʴʥʠʡ 

ʧʦʨʽʛ ʟʘʭʦʧʣʝʥʥʷ 

ʰʣʫʥʦʯʢʽʚ, ɺ  

1,04 Ñ 0,2  1,09 Ñ 0,4  .519 

ʉʠʛʥʘʣ 

ʰʣʫʥʦʯʢʦʚʦʾ 

ʯʫʪʣʠʚʦʩʪʽ, ʤɺ 

5,53 Ñ 2,55  5,16 Ñ 4,02  .555 

ʆʧʽʨ ʥʘ 

ʰʣʫʥʦʯʢʦʚʦʤʫ 

ʝʣʝʢʪʨʦʜʽ, ʆʤ 

623,33 Ñ 125,92  467,76 Ñ 51,44  .085 

 

 

 

 

 

 

 



млт 
 

 

ʈʠʩ. 4.9. ɸʣʛʦʨʠʪʤʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʐɺʈʉ ʫ ʧʘʮʽʻʥʪʽʚ ʟʽ ʩʪʠʤʫʣʷʮʽʻʶ 

ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ.  

*ɺʽʜ ʥʝʩʝʣʝʢʪʠʚʥʦʾ ʜʦ ʩʝʣʝʢʪʠʚʥʦʾ ʪʘ ʚʪʨʘʪʠ ʟʘʭʦʧʣʝʥʥʷ ʘʙʦ ʚʽʜ 

ʥʝʩʝʣʝʢʪʠʚʥʦʾ ʉʇʉʉ ʜʦ ʤʽʦʢʘʨʜʽʘʣʴʥʦʾ ʩʪʠʤʫʣʷʮʽʾ ʽ ʜʘʣʽ ʜʦ ʚʪʨʘʪʠ 

ʟʘʭʦʧʣʝʥʥʷ. 

**ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʦʨʦʛʽʚ ʤʽʦʢʘʨʜʽʘʣʴʥʦʾ ʩʪʠʤʫʣʷʮʽʾ. 

 

 



млу 
 

4.6. ʉʪʠʤʫʣʷʮʽʷ ʣʽʚʦʾ ʥʽʞʢʠ ʧʫʯʢʘ ɻʽʩʘ ʫ ʣʽʢʫʚʘʥʥʽ ʬʽʙʨʠʣʷʮʽʾ ʧʝʨʝʜʩʝʨʜʴ 

 ɿʘ ʧʝʨʽʦʜ ʚʽʜ ʩʽʯʥʷ 2023 ʨʦʢʫ ʜʦ ʩʽʯʥʷ 2024 ʨʦʢʫ ʚ ɼʋ çʅɯʉʉʍ ʽʤ. ʄ.ʄ. 

ɸʤʦʩʦʚʘ ʅɸʄʅ ʋʢʨʘʽʾʥʠè ʫ 7 ʧʘʮʽʻʥʪʽʚ ʙʫʣʘ ʟʘʩʪʦʩʦʚʘʥʘ ʉʃʅʇɻ ʚ ʢʦʥʪʝʢʩʪʽ 

ʣʽʢʫʚʘʥʥʷ ʭʨʦʥʽʯʥʦʾ ʬʦʨʤʠ ʬʽʙʨʠʣʷʮʽʾ ʧʝʨʝʜʩʝʨʜʴ ʽʟ ʧʦʩʣʽʜʫʶʯʦʶ ʘʙʣʷʮʽʻʶ 

ʘʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ ï ʜʣʷ ʢʦʥʪʨʦʣʶ ʯʘʩʪʦʪʠ ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ.  

 ʋ ʚʩʽʭ ʚʠʧʘʜʢʘʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʝʥʜʦʢʘʨʜʽʘʣʴʥʠʡ ʝʣʝʢʪʨʦʜ ʜʣʷ 

ʝʥʜʦʢʘʨʜʽʣʴʥʦʾ ʩʪʠʤʫʣʷʮʽʾ ʙʝʟ ʧʨʦʩʚʽʪʫ ʜʣʷ ʩʪʠʣʝʪʫ SelectSecure 3830, 69 ʩʤ 

(Medtronic, ʉʐɸ) ̔ ʟ ʩʧʝʮʽʘʣʴʥʦʶ ʩʠʩʪʝʤʦʶ ʜʦʩʪʘʚʢʠ ʜʦ ʥʴʦʛʦ C315HIS. 

ʇʨʦʮʝʜʫʨʘ ʽʤʧʣʘʥʪʘʮʽʾ ʧʨʦʭʦʜʠʣʘ ʧʦ ʩʪʘʥʜʘʨʪʥʽʡ ʤʝʪʦʜʠʮʽ ʦʧʠʩʘʥʽʡ ʚʠʱʝ, ʘʣʝ 

ʫ 5 ʽʟ 7 ʧʘʮʽʻʥʪʽʚ (71%) ʦʜʥʦʝʪʘʧʥʦ ʽʟ ʽʤʧʣʘʥʪʘʮʽʻʶ ʩʠʩʪʝʤʠ ʉʃʅʇɻ 

ʪʨʘʥʩʬʝʤʦʨʘʣʴʥʦ ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ ʨʘʜʽʦʯʘʩʪʦʪʥʘ ʘʙʣʷʮʽʷ ɸɺ-ʟ'ʻʜʥʘʥʥʷ 

ʩʪʘʥʜʘʨʪʥʠʤ 4 ʤʤ ʢʘʪʝʪʝʨʦʤ (ʟ ʘʙʦ ʙʝʟ ʘʢʪʠʚʥʦʛʦ ʦʨʦʰʝʥʥʷ) ʥʘ ʧʘʨʘʤʝʪʨʘʭ ʚʽʜ 

30 ʜʦ 45 ɺʪ.  ʋ ʜʚʦʭ (29%) ʧʘʮʽʻʥʪʽʚ ʧʨʦʮʝʜʫʨʘ ʜʝʩʪʨʫʢʮʽʾ ɸɺ-ʟ'ʻʜʥʘʥʥʷ ʙʫʣʘ 

ʨʦʟʚʝʜʝʥʘ ʚ ʯʘʩʽ ʥʘ ʜʝʢʽʣʴʢʘ ʜʥʽʚ ʽʟ ʧʨʦʮʝʜʦʫʨʦʶ ʽʤʧʣʘʥʪʘʮʽʾ ʩʠʩʪʝʤʠ 

ʰʪʫʯʥʦʛʦ ʨʠʪʤʦʚʝʜʝʥʥʷ. 

 ɺʩʽ ʧʘʮʽʻʥʪʠ ʥʘ ʤʦʤʝʥʪ ʽʤʧʘʣʘʥʪʘʮʽʾ ʤʘʣʠ ʟʥʠʞʝʥʫ ʌɺʃʐ (<50%), ʱʦ 

ʩʢʣʘʣʘ ʚ ʩʝʨʝʜʥʴʦʤʫ 36, 66 Ñ 7,47 %. ʉʝʨʜʥʽʡ ʂɼʆ ʃʐ ʩʪʘʥʦʚʠʚ  175, 4 Ñ 36,06 

ʤʣ, ʜʽʘʤʝʪʨ ʃʇ ï 45,6 Ñ 3,36 ʤʤ, ʪʠʩʢ ʚ ʇʐ ï 37, 5 Ñ 6,45. ʉʝʨʝʜʥʷ ʪʦʚʱʠʥʘ 

ʤʽʞʣʫʥʦʯʢʦʚʦʾ ʧʝʨʝʪʠʥʢʠ ʩʪʘʥʦʚʠʣʘ 11 Ñ 1,4 ʤʤ. 5 ʽʟ 7 ʧʘʮʽʻʥʪʽʚ ʤʘʣʠ ʚʫʟʴʢʠʡ 

QRS ʢʦʤʧʣʝʢʩ ʥʘ ʤʦʤʝʥʪ ʽʤʧʣʘʥʪʘʮʽʾ ʐɺʈʉ (ʊʘʙʣʠʮʷ 4.5). 

ʊʘʙʣʠʮʷ 4.5. ɿʘʛʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʘʮʽʻʥʪʽʚ ʽʟ ʉʃʅʇɻ ʱʦ ʧʽʜʣʷʛʘʣʠ 

ʘʙʣʷʮʽʾ ɸɺ-ʟô̒ ʜʥʘʥʥʷ 

ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʥʷ 

ɺʽʢ, ʨʦʢʽʚ 54,57 Ñ 12,42 

ʏʦʣʦʚʽʢʽʚ, n 5 (71%) 

ʇʇʊ, ʤ2 2,14 Ñ 0,26 

ɺʄɯ 29,43 Ñ 5,68 

ʌɺʃʐ, % 36, 66 Ñ 7,47 

ʂɼʆ, ʤʣ  175, 4 Ñ 36,06 

ɼʽʘʤʝʪʨ ʃʇ, ʤʤ  45,6 Ñ 3,36 

ʊʠʩʢ ʚ ʇʐ, mmHg  37, 5 Ñ 6,45 



млф 
 

ʊʦʚʱʠʥʘ ʄʐʇ, ʤʤ 11 Ñ 1,4 

ʂʽʣʴʢʽʩʪʴ ʧʘʮʽʻʥʪʽʚ (n) ̔ ʟ ʚʫʟʴʢʠʤ QRS (<120 ʤʩ) ʥʘ 

ʤʦʤʝʥʪ ʽʤʧʣʘʥʪʘʮʽʾ 

5 (71%) 

 

 ʋ ʚʩʽʭ ʧʘʮʽʻʥʪʽʚ ʚʜʘʣʦʩʷ ʜʦʩʷʛʪʠ ʢʨʠʪʝʨʽʾʚ ʉʃʅʇɻ: ʛʨʘʬʽʢʘ QRS 

ʢʦʤʧʣʝʢʩʫ ʧʦ ʪʠʧʫ Qr ʘʙʦ qR ʫ V1 ʥʘ ʩʪʠʤʫʣʷʮʽʾ; St-V6RWPT ̔ʥʪʝʨʚʘʣ < 80 ʤʩ 

(ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʩʢʣʘʣʦ 78, 14 Ñ 13,32 ʤʩ); ʨʽʟʥʠʮʷ ʤʽʞ ʽʥʪʝʨʚʘʣʘʤʠ St-

V1RWPT ï St-V6RWPT > 44 ʤʩ (ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ 55,66 Ñ 12,02 ʤʩ). ʋ 3 ʟ 7 

ʧʘʮʽʻʥʪʽʚ (42%) ʚʜʘʣʦʩʴ ʟʘʬʽʢʩʫʚʘʪʠ ʧʦʪʝʥʮʽʘʣ ʃʅʇɻ. (ʊʘʙʣʠʮʷ 4.6). ʐʠʨʠʥʘ 

ʩʪʠʤʫʣʴʦʚʘʥʦʛʦ QRS ʢʦʤʧʣʝʢʩʫ ʚ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʛʨʫʧʽ ʩʢʣʘʣʘ 137,5 Ñ 10,37 ʤʩ. 

ʉʝʨʝʜʥʽʡ ʧʦʨʽʛ ʟʘʭʦʧʣʝʥʥʷ ʃʅʇɻ ʩʢʣʘʚ 1,75 Ñ 0,41 ɺ ʥʘ 0,4 ʤʩ, ʧʦʨʽʛ ʘʥʦʜʥʦʾ 

ʩʪʠʤʫʣʷʮʽʾ ʩʢʣʘʚ 3,25 Ñ 0,5 ɺ ʥʘ 0,4 ʤʩ (ʚʜʘʣʦʩʷ ʧʨʦʝʤʦʥʩʪʨʫʚʘʪʠ ʫ 5 ʟ 7 (71%) 

ʧʘʮʽʻʥʪʽʚ). ɯʥʪʨʘʦʧʝʨʘʮʽʡʥʫ ʧʝʨʬʦʨʘʮʽʶ ʝʣʝʢʪʨʦʜʘ ʯʝʨʝʟ ʄʐʇ ʤʦʞʥʘ ʙʫʣʦ 

ʩʧʦʩʪʝʨʽʛʘʪʠ ʚ 2 ʟ 7 ʧʘʮʽʻʥʪʽʚ (28%), ʘʣʝ ʧʽʩʣʷ ʮʴʦʛʦ ʫ ʮʠʭ ʧʘʮʽʻʥʪʽʚ ʚʜʘʣʦʩʴ 

ʫʩʧʽʰʥʦ ʨʝʽʤʧʣʘʥʪʫʚʘʪʠ ʝʣʝʢʪʨʦʜ ʚ ʜʽʣʷʥʢʫ ʃʅʇɻ (ʊʘʙʣʠʮʷ 4.6.). 

ʊʘʙʣʠʮʷ 4.6. ɽʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʯʥʽ (̔ ʥʪʨʘʦʧʝʨʘʮʽʡʥʽ) ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʘʮʽʻʥʪʽʚ ʚ 

ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʛʨʫʧʽ 

ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʥʷ 

ʐʠʨʠʥʘ ʩʪʠʤʫʣʴʦʚʘʥʦʛʦ QRS ʢʦʤʧʣʝʢʩʫ, ʤʩ 137,5 Ñ 10,37 

ʇʘʮʽʻʥʪʽʚ (n) ʽʟ ʩʝʣʝʢʪʠʚʥʦ  ʁʉʃʅʇɻ 4 (57%) 

St-V6RWPT, ʤʩ 78, 14 Ñ 13,32 

ʨʽʟʥʠʮʷ ʤʽʞ ʽʥʪʝʨʚʘʣʘʤʠ St-V1RWPT ï St-V6RWPT, ʤʩ 55,66 Ñ 12,02 

ʇʘʮʽʻʥʪʽʚ (n), ̔ʟ Qr ʘʙʦ qR ʫ V1 ʥʘ ʩʪʠʤʫʣʷʮʽʾ 7 (100%) 

ʇʘʮʽʻʥʪʽʚ (n), ̔ʟ ʧʦʪʝʥʮʽʘʣʦʤ ʃʅʇɻ 3 (42%) 

ʇʘʮʽʻʥʪʽʚ (n), ̔ʟ ʘʥʦʜʥʠʤ ʟʘʭʦʧʣʝʥʥʷʤ 5 (71%) 

ʇʦʨʽʛ ʉʃʅʇɻ, ɺ/0,4 ʤʩ 1,75 Ñ 0,41 

ʇʦʨʽʛ ʘʥʦʜʥʦʾ ʩʪʠʤʫʣʷʮʽʾ, ɺ/0,4 ʤʩ 3,25 Ñ 0,5 

ʇʘʮʽʻʥʪʽʚ (n), ʽʟ ʽʥʪʨʘʦʧʝʨʘʮʽʡʥʦʶ ʧʝʨʬʦʨʘʮʽʻʶ 

ʝʣʝʢʪʨʦʜʘ 

2 (28%) 



ммл 
 

 

 ʋ ʚʩʽʭ ʧʘʮʽʻʥʪʽʚ ʟ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʛʨʫʧʠ ʚʜʘʣʦʩʴ ʫʩʧʽʰʥʦ ʚʠʢʦʥʘʪʠ 

ʨʘʜʽʦʯʘʩʪʦʪʥʫ ʘʙʣʷʮʽʶ ɸɺ-ʟ'ʻʜʥʘʥʥʷ ʽʟ ʮʽʣʣʶ ʢʦʥʪʨʦʣʶ ʏʉʉ ʧʨʠ ʭʨʦʥʽʯʥʽʡ 

ʪʘʭʽʬʦʨʤʽ ʬʽʙʨʠʣʷʮʽʾ ʧʝʨʝʜʩʝʨʜʴ. ɺ ʞʦʜʥʦʛʦ ʧʘʮʽʻʥʪʘ ʥʝ ʚʽʜʙʫʣʦʩʴ ʜʠʩʣʦʢʘʮʽʾ 

ʝʥʜʦʢʘʨʜʽʘʣʴʥʦʛʦ ʝʣʝʢʪʨʦʜʫ ʜʣʷ ʉʃʅʇɻ ʚ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜʽ. 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 4 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʥʘʷʚʥʽʩʪʴ ʧʝʚʥʠʭ ʦʙʤʝʞʝʥʴ ʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ʩʪʠʤʫʣʷʮʽʾ 

ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ, ʥʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʥʘ ʟʨʦʙʠʪʠ 

ʥʘʩʪʫʧʥʽ ʚʠʩʥʦʚʢʠ: 

1. ɺʥʘʩʣʽʜʦʢ ʚʽʜʥʦʚʣʝʥʥʷ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʧʘʪʝʨʥʫ ʘʢʪʠʚʘʮʽʾ ʣʽʚʦʛʦ 

ʰʣʫʥʦʯʢʘ ʥʘʡʙʽʣʴʰ ʥʘʦʯʥʫ ʢʦʨʠʩʪʴ ʫ ʚʽʜʥʦʰʝʥʥʽ ʚʽʜʜʘʣʝʥʠʭ ʢʣʽʥʽʯʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʞʥʘ ʦʯʽʢʫʚʘʪʠ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʧʦʤʽʨʥʦʶ ʘʙʦ ʚʠʨʘʞʝʥʦʶ 

ʜʠʩʬʫʥʢʮʽʻʶ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ. ʋ ʪʘʢʠʭ ʧʘʮʽʻʥʪʽʚ ʤʦʞʥʘ ʙʫʜʝ ʦʯʽʢʫʚʘʪʠ 

ʧʦʢʨʘʱʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʩʢʦʨʦʪʣʠʚʦʾ ʟʜʘʪʥʦʩʪʽ ʘʙʦ ʚʽʜʩʫʪʥʽʩʪʴ ʧʨʦʛʨʝʩʫʚʘʥʥʷ 

ʜʠʩʬʫʥʢʮʽʾ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ ʚʥʘʩʣʽʜʦʢ ʥʝʬʽʟʽʦʣʦʛʽʯʥʦʾ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʾ 

ʩʪʠʤʫʣʷʮʽʾ. 

2. ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʤʧʣʘʥʪʦʚʘʥʠʭ ʧʨʠʩʪʨʦʾʚ ʟ̔ ʩʪʠʤʫʣʷʮʽʻʶ ʧʨʦʚʽʜʥʦʾ 

ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʚʠʤʘʛʘʻ ʩʧʝʮʠʬʽʯʥʦʛʦ ʜʝʪʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʾʭ ʧʽʜ ɽʂɻ 

ʢʦʥʪʨʦʣʝʤ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʨʦʛʽʚ ʟʘʭʦʧʣʝʥʥʷ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʪʘ 

ʢʦʨʝʢʮʽʻʶ ʘʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʠʭ ʟʘʪʨʠʤʦʢ. 

3. ɼʠʩʣʦʢʘʮʽʷ ʝʥʜʦʢʘʨʜʽʣʴʥʦʛʦ ʝʣʝʢʪʨʦʜʫ ʜʣʷ ʉʃʅʇɻ ʥʝ ʻ ʯʘʩʪʠʤ 

ʫʩʢʣʘʜʥʝʥʥʷʤ, ʪʦʤʫ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʧʘʮʽʻʥʪʽʚ ʽʟ ʭʨʦʥʽʯʥʦʶ ʌʇ ʘʙʣʷʮʽʶ ɸɺ-

ʟô̒ ʜʥʘʥʥʷ ʜʦʮʽʣʴʥʦ ʚʠʢʦʥʫʚʘʪʠ ʦʜʥʦʝʪʘʧʥʦ ʽʟ ʽʤʧʣʘʥʪʘʮʽʻʶ ʐɺʈʉ. 

4. ɼʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ ʚʽʜʜʘʣʝʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʉʇʉʉ ʫ 

ʧʦʨʽʚʥʷʥʥ ̔ʟ ʇʐʉ ʚʠʤʘʛʘʻ ʧʦʜʘʣʴʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 

 

ʄʘʪʝʨʽʘʣʠ ʨʦʟʜʽʣʫ ʚʠʩʚʽʪʣʝʥʦ ʚ ʥʘʩʪʫʧʥʠʭ ʧʫʙʣʽʢʘʮʽʷʭ: 



ммм 
 

1. ʇʝʨʝʧʝʢʘ ɭʆ, ʂʨʘʚʯʫʢ ɹɹ. ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʘʨʽʘʥʪʽʚ 

ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʙʨʘʜʽʘʨʠʪʤʽʷʤʠ. ʋʢʨʘʾʥʩʴʢʠʡ 

ʞʫʨʥʘʣ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʭʽʨʫʨʛʽʾ. 2022;30(4):94-103. doi: 

https://doi.org/10.30702/ujcvs/22.30(04)/PK064-94103. (Scopus) 

2. ʇʝʨʝʧʝʢʘ ɭʆ, ʂʨʘʚʯʫʢ ɹɹ, ʇʘʨʘʮʽʡ ʆʄ, ɻʨʫʙʷʢ ʃʄ, ʃʝʦʥʯʫʢ ɺʃ, 

Cʠʯʠʢ ʄʄ. ʉʪʠʤʫʣʷʮʽʷ ʣʽʚʦʾ ʥʽʞʢʠ ʧʫʯʢʘ ɻʽʩʘ ʯʝʨʝʟ ʤʽʞʰʣʫʥʦʯʢʦʚʫ 

ʧʝʨʝʛʦʨʦʜʢʫ. ʋʢʨʘʾʥʩʴʢʠʡ ʞʫʨʥʘʣ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʭʽʨʫʨʛʽʾ. 2022;30(1):89-3. 

doi: https://doi.org/10.30702/ujcvs/22.30(01)/pk016-8993. (Scopus) 

 



ммн 
 

ʈʆɿɼɯʃ 5 

ʈɽɿʋʃʔʊɸʊʀ ɿɸʉʊʆʉʋɺɸʅʅʗ ʉʊʀʄʋʃʗʎɯɰ ʇʈʆɺɯɼʅʆɰ 

ʉʀʉʊɽʄʀ ʉɽʈʎʗ ʋ ʇʆʈɯɺʅʗʅʅɯ ɿ ʇʈɸɺʆʐʃʋʅʆʏʂʆɺʆʖ 

ʄɯʆʂɸʈɼɯɸʃʔʅʆʖ ʉʊʀʄʋʃʗʎɯɭʖ ʋ ʇɸʎɯɭʅʊɯɺ ɿ 

ɹʈɸɼɯɸʈʀʊʄɯʗʄʀ 

5.1 ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭ ɽʭʦʂɻ 

ɺ ʧʦʨʽʚʥʷʣʴʥʠʭ ʛʨʫʧʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʜʜʘʣʝʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ (ʇʐʉ ï 30 

ʧʘʮʽʻʥʪʽʚ, ʉʇʉʉ ï 18) cʝʨʝʜʥʽʡ ʚʽʢ ʧʘʮʽʻʥʪʽʚ ʙʫʚ ʥʠʞʯʠʤ ʚ ʛʨʫʧʽ ʩʪʠʤʫʣʷʮʽʾ 

ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʥʽʞ ʚ ʛʨʫʧʽ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ (57,7 Ñ 14,7 

vs. 66.8 Ñ 10,17 ʨʦʢʫ, ʨ = .029). ɿʘ ʯʘʩ ʚʽʜ ʽʤʧʣʘʥʪʘʮʽʾ ʰʪʫʯʥʦʛʦ ʚʦʜʽʷ ʨʠʪʤʫ 

ʩʝʨʮʷ ʩʪʠʤʫʣʷʮʽʡʥʦ-̔ ʥʜʫʢʦʚʘʥʘ ʢʘʨʜʽʦʤʽʦʧʘʪʽʷ ʚʠʥʠʢʣʘ ʫ 7 (23%) ʧʘʮʽʻʥʪʽʚ 

ʛʨʫʧʠ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ ʽ ʫ ʞʦʜʥʦʛʦ ʧʘʮʽʻʥʪʘ ʛʨʫʧʠ ʩʪʠʤʫʣʷʮʽʾ 

ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ (ʧʝʨʽʦʜ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚ ʛʨʫʧʽ ʉʇʉʉ ʪʘ ʇʐʉ ʩʢʣʘʚ 

35,3 Ñ 37 vs. 46 Ñ 28,73 ʤʽʩ., p = .091). Cʧʦʩʪʝʨʽʛʘʣʘʩʴ ʪʝʥʝʜʝʥʮʽʷ ʜʦ ʙʽʣʴʰʠʭ 

ʟʥʘʯʝʥʴ ʥʘ ʤʦʤʝʥʪ ʽʤʧʣʘʥʪʘʮʽʾ ʐɺʈʉ ʂɼʆ ʃʐ (119,23 Ñ 27,27 vs. 136 Ñ 24,93, 

p = .081) ʪʘ ʂʉʆ ʃʐ (50,23 Ñ 24,76 vs. 57,2 Ñ 13,75, p =.052) ʫ ʛʨʫʧʽ ʇʐʉ 

ʚʽʜʥʦʩʥʦ ʛʨʫʧʠ ʉʇʉʉ, ʘʣʝ ʜʦʩʪʦʚʽʨʥʦʾ ʨʽʟʥʠʮʽ ʥʝ ʙʫʣʦ.  

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʪʘʢʠʭ ʝʭʦʢʘʨʜʽʦʛʨʘʬʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʷʢ ʌɺʃʐ, ʂɼʆ, 

ʂʉʆ ʃʐ ʪʘ ʜʽʘʤʝʪʨʘ ʣʽʚʦʛʦ ʃʇ ʥʝ ʨʽʟʥʠʣʠʩʴ ʚ ʦʙʦʭ ʛʨʫʧʘʭ ʥʘ ʤʦʤʝʥʪ 

ʽʤʧʣʘʥʪʘʮʽʾ ʐɺʈʉ. ʅʘ ʤʦʤʝʥʪ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʛʣʷʜʫ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ 

ʟʤʝʥʰʝʥʥʷ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʌɺʃʐ ʚ ʛʨʫʧʽ ʇʐʉ, ʷʢ ʚʽʜʥʦʩʥʦ ʛʨʫʧʠ 

ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ (51,59 Ñ 8,55 vs. 58,64 Ñ 4,58 %, p = .004) 

(ʨʠʩ. 5.1), ʪʘʢ ʽ ʚʽʜʥʦʩʥʦ ʩʝʨʝʜʥʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚ ʮʽʡ ʞʝ ʛʨʫʧʽ (ʇʐʉ) ʥʘ ʤʦʤʝʥʪ 

ʽʤʧʣʘʥʪʘʮʽʾ ʐɺʈʉ (51,59 Ñ 8,55 vs. 58,21 Ñ 4,66 %, p < .001). ʋ ʛʨʫʧʽ ʞ ʉʇʉʉ 

ʟʥʠʞʝʥʥʷ ʟʥʘʯʝʥʥʷ ʌɺʃʐ ʟ ʯʘʩʦʤ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ. ɺʽʜʟʥʘʯʘʣʠʩʴ ʤʝʥʰʽ 

ʧʦʢʘʟʥʠʢʠ ʂɼʆ ʃʐ ʫ ʛʨʫʧʽ ʉʇʉʉ ʚʽʜʥʦʩʥʦ ʛʨʫʧʠ ʇʐʉ (107,93 Ñ 20,33 vs. 

138,75 Ñ 35,3 ʤʣ, p = .003), ʂʉʆ ʃʐ (44,45 Ñ 11,06 vs. 68,92 Ñ 26,98 ʤʣ), ʪʘ 

ʜʽʘʤʝʪʨʘ ʣʽʚʦʛʦ ʧʝʨʝʜʩʝʨʜʷ (38,29 Ñ 6,82 vs. 43,56 Ñ 5,07 ʤʤ, p = .006) ʥʘ ʤʦʤʝʥʪ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʛʣʷʜʫ. ʊʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʟʥʘʯʥʘ ʨʽʟʥʠʮʷ ʚ ʧʦʢʘʟʥʠʢʘʭ 



ммо 
 

ʧʦʟʜʦʚʞʥʴʦʾ ʜʝʬʦʨʤʘʮʽʾ ʤʽʞ ʜʚʦʤʘ ʛʨʫʧʘʤʠ ï ʧʽʜ ʯʘʩ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʛʣʷʜʫ 

ʚʽʜʟʥʘʯʘʣʦʩʴ ʟʥʠʞʝʥʥʷ ʛʣʦʙʘʣʴʥʦʛʦ ʩʪʨʝʡʥʫ ʫ ʛʨʫʧʽ ʇʐʉ ʚʽʜʥʦʩʥʦ ʛʨʫʧʠ 

ʉʇʉʉ (14,22 Ñ 3,66 vs. 18,49 Ñ 2,5 %, p < .001) (ʪʘʙ. 5.1). 

ʊʘʙʣʠʮʷ 5.1 ï ʇʦʨʽʚʥʷʥʥʷ ɽʭʦʂɻ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʩʪʨʘʪʠʬʽʢʦʚʘʥʠʭ ʧʦ 

ʛʨʫʧʘʭ ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʪʘ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʾ 

ʤʽʦʢʘʨʜʽʘʣʴʥʦʾ ʩʪʠʤʫʣʷʮʽʾ, ʘ ʪʘʢʦʞ ʟʘ ʯʘʩʦʤ ʜʦʩʣʽʜʞʝʥʥʷ: ʥʘ ʤʦʤʝʥʪ 

ʽʤʧʣʘʥʪʘʮʽʾ ʘʙʦ ʥʘ ʤʦʤʝʥʪ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʛʣʷʜʫ ʧʘʮʽʻʥʪʘ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʉʪʠʤʫʣʷʮʽʷ 

ʧʨʦʚʽʜʥʦʾ 

ʩʠʩʪʝʤʠ ʩʝʨʮʷ, 

n=18 

ʇʨʘʚʦʰʣʫʥʦʯʢʦʚʘ 

ʤʽʦʢʘʨʜʽʘʣʴʥʘ 

cʪʠʤʫʣʷʮʽʷ, n =30 

P-value* 

ʌɺʃʐ ʥʘ ʤʦʤʝʥʪ 

ʽʤʧʣʘʥʪʘʮʽʾ ʐɺʈʉ, % 
61,21 Ñ 6,76 58,21 Ñ 4,66 .08 

ʌɺʃʐ ʥʘ ʤʦʤʝʥʪ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʛʣʷʜʫ, % 
58,64 Ñ 4,58 51,59 Ñ 8,55 .004 

P-value** .406 <.001  

ʂɼʆ ʃʐ ʥʘ ʤʦʤʝʥʪ 

ʽʤʧʣʘʥʪʘʮʽʾ ʐɺʈʉ, ʤʣ 
119,23 Ñ 27,27 136 Ñ 24,93 .081 

ʂɼʆ ʃʐ ʥʘ ʤʦʤʝʥʪ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʛʣʷʜʫ, ʤʣ 
107,93 Ñ 20,33 138,75 Ñ 35,31 .003 

P-value .083 .263  

ʂʉʆ ʃʐ ʥʘ ʤʦʤʝʥʪ 

ʽʤʧʣʘʥʪʘʮʽʾ ʐɺʈʉ, ʤʣ 
50,23 Ñ 24,76 57,2 Ñ 13,75 .052 

ʂʉʆ ʃʐ ʥʘ ʤʦʤʝʥʪ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʛʣʷʜʫ, ʤʣ 
44,45 Ñ 11,06 68,92 Ñ 26,98 .005 

P-value .674 .041  

ɼʽʘʤʝʪʨ ʃʇ ʥʘ ʤʦʤʝʥʪ 

ʽʤʧʣʘʥʪʘʮʽʾ ʐɺʈʉ, ʤʤ 
40 Ñ 7,17 43,38 Ñ 5,2 .068 

ɼʽʘʤʝʪʨ ʃʇ ʥʘ ʤʦʤʝʥʪ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʛʣʷʜʫ, ʤʤ 
38,29 Ñ 6,82 43,56 Ñ 5,07 .006 

P-value .837 .714  

ɻʣʦʙʘʣʴʥʠʡ ʧʦʟʜʦʚʞʥʽʡ 

ʩʪʨʝʡʥ ʥʘ ʤʦʤʝʥʪ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʛʣʷʜʫ, % 

18,49 Ñ 2,5 14,22 Ñ 3,66 <.001 

ʇʨʠʤʽʪʢʘ: * P-ʟʥʘʯʝʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʽ ʷʢ ʫ ʧʦʨʽʚʥʷʥʥʽ ʛʨʫʧ ʧʘʮʽʻʥʪʽʚ ʽʟ ʉʇʉʉ ʪʘ ʇʐʉ, **ʪʘʢ 

ʽ ʚʽʜʥʦʩʥʦ ʧʦʨʽʚʥʷʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʧʽʜ ʯʘʩ ʽʤʧʣʘʥʪʘʮʽʾ ʪʘ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʛʣʷʜʫ ʧʘʮʽʻʥʪʽʚ 



ммп 
 

 

 

ʈʠʩʫʥʦʢ 5.1 ï ʇʦʨʽʚʥʷʥʥʷ ɽʭʦʂɻ ʧʘʨʘʤʝʪʨʽʚ ʫ ʛʨʫʧʘʭ ʩʪʠʤʫʣʷʮʽʾ 

ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʪʘ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʾ ʤʽʦʢʘʨʜʽʘʣʴʥʦʾ ʩʪʠʤʫʣʷʮʽʾ ʥʘ 

ʤʦʤʝʥʪ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʛʣʷʜʫ 

5.2 ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭ ɽʂɻ ʪʘ ʧʘʨʘʤʝʪʨʽʚ ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ 

ʐʠʨʠʥʘ ʥʘʪʠʚʥʦʛʦ (ʥʝʩʪʠʤʫʣʴʦʚʘʥʦʛʦ) QRS ʢʦʤʧʣʝʢʩʫ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ 

ʨʽʟʥʠʣʘʩʴ ʤʽʞ ʛʨʫʧʘʤʠ ʉʇʉʉ ʪʘ ʇʐʉ, ʘʣʝ ʰʠʨʠʥʘ ʩʪʠʤʫʣʴʦʚʘʥʦʛʦ QRS 

ʢʦʤʧʣʝʢʩʫ ʙʫʣʘ ʟʥʘʯʥʦ ʙʽʣʴʰʦʶ ʫ ʛʨʫʧʽ ʇʐʉ ʥʽʞ ʫ ʛʨʫʧʽ ʉʇʉʉ (152,32 Ñ 18,13 

vs. 119,12 Ñ 8,8 ʤʩ, p < .001) (ʨʠʩ. 5.2). ɺʽʜʟʥʘʯʘʣʦʩʴ ʩʫʪʪʻʚʝ ʟʙʽʣʴʰʝʥʥʷ 

ʰʠʨʠʥʠ QRS ʢʦʤʧʣʝʢʩʫ ʚ ʛʨʫʧʽ ʇʐʉ ʥʘ ʩʪʠʤʫʣʷʮʽʾ ʚʽʜʥʦʩʥʦ ʥʘʪʠʚʥʦʛʦ QRS 

ʢʦʤʧʣʝʢʩʫ (115,91 Ñ 25,38 vs. 152,32 Ñ 18,13 ʤʩ, p < .001). ʊʘʢʦʛʦ ʟʙʽʣʴʰʝʥʥʷ 

ʰʠʨʠʥʠ QRS ʚ ʛʨʫʧʽ ʉʇʉʉ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ. ʅʝ ʙʫʣʦ ʟʥʘʯʥʦʾ ʨʽʟʥʠʮʽ 

ʧʦʢʘʟʥʠʢʽʚ ʧʘʨʘʤʝʪʨʽʚ ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ ï ʩʠʛʥʘʣʫ ʯʫʪʣʠʚʦʩʪʽ ʪʘ ʦʧʦʨʫ ʥʘ 



ммр 
 

ʰʣʫʥʦʯʢʦʚʦʤʫ ʝʣʝʢʪʨʦʜʽ ʤʽʞ ʛʨʫʧʘʤʠ ʥʘ ʤʦʤʝʥʪ ʽʤʧʣʘʥʪʘʮʽʾ ʐɺʈʉ, ̫ ʢ ̔ ʥʘ 

ʤʦʤʝʥʪ ʢʦʥʪʨʦʣʴʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ (ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʪʝʥʜʝʥʮʽʷ ʜʦ ʤʝʥʰʠʭ 

ʟʥʘʯʝʥʴ ʩʠʛʥʘʣʫ ʯʫʪʣʠʚʦʩʪʽ ʫ ʛʨʫʧʽ ʉʇʉʉ ʚʽʜʥʦʩʥʦ ʛʨʫʧʠ ʇʐʉ ʥʘ ʤʦʤʝʥʪ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʛʣʷʜʫ ï 5,16 Ñ 5,26 vs. 10,5 Ñ 4,29 ʤɺ, p = .088). ʇʦʨʦʛʠ 

ʩʪʠʤʫʣʷʮʽʾ ʥʘ ʰʣʫʥʦʯʢʦʚʦʤʫ ʝʣʝʢʪʨʦʜʽ ʚ ʛʨʫʧʽ ʉʇʉʉ ʙʫʣʠ ʚʠʱʠʤʠ, ʷʢ ʤʦʤʝʥʪ 

ʽʤʧʣʘʥʪʘʮʽʾ ʐɺʈʉ (1,18 Ñ 0,54 vs. 0,81 Ñ 0,2, p =. 021), ʪʘʢ ʽ ʥʘ ʤʦʤʝʥʪ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʛʣʷʜʫ (2,13 Ñ 1,49 vs. 0,91 Ñ 0,36, p = .019). ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ 

ʧʦʨʦʛʘʤʠ ʩʪʠʤʫʣʷʮʽʾ ʚ ʛʨʫʧʽ ʉʇʉʉ ʚʚʘʞʘʣʠʩʴ ʪʘʢʽ, ʱʦ ʩʪʦʩʫʚʘʣʠʩʴ ʟʘʭʦʧʣʝʥʥʷ 

ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ (ʷʢʱʦ ʤʦʞʥʘ ʙʫʣʦ ʯʽʪʢʦ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʧʝʨʝʭʦʜʠ 

ʧʨʠ ʟʤʽʥʽ ʘʤʧʣʽʪʫʜʠ ʩʪʠʤʫʣʷʮʽʾ), ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʤʽʦʢʘʨʜʽʘʣʴʥʦʾ ʩʪʠʤʫʣʷʮʽʾ ʚ 

ʛʨʫʧʽ ʇʐʉ (ʪʘʙʣ. 5.2). 

ʊʘʙʣʠʮʷ 5.2 ï ʇʦʨʽʚʥʷʥʥʷ ɽʂɻ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ ʧʘʨʘʤʝʪʨʽʚ 

ʢʘʨʜʦ̔ʩʪʠʤʫʣʷʮʽʾ ʚ ʛʨʫʧʘʭ ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʪʘ 

ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʾ ʤʽʦʢʘʨʜʽʘʣʴʥʦʾ ʩʪʠʤʫʣʷʮʽʾ, ʷʢ ʥʘ ʤʦʤʝʥʪ ʽʤʧʣʘʥʪʘʮʽʾ, ʪʘʢ  ̔

ʥʘ ʤʦʤʝʥʪ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʛʣʷʜʫ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʉʪʠʤʫʣʷʮʽʷ 

ʧʨʦʚʽʜʥʦʾ 

ʩʠʩʪʝʤʠ ʩʝʨʮʷ 

ʇʨʘʚʦʰʣʫʥʦʯʢʦʚʘ 

ʤʽʦʢʘʨʜʽʘʣʴʥʘ 

ʩʪʠʤʫʣʷʮʽʷ 

P-

value* 

1 2 3 4 

ʐʠʨʠʥʘ ʥʘʪʠʚʥʦʛʦ QRS 

ʢʦʤʧʣʝʢʩʫ (ʥʘ ʤʦʤʝʥʪ 

ʽʤʧʣʘʥʪʘʮʽʾ ʐɺʈʉ), ʤʩ 

111,33 Ñ 31,56 115,91 Ñ 25,38 .619 

ʐʠʨʠʥʘ ʩʪʠʤʫʣʴʦʚʘʥʦʛʦ 

QRS ʢʦʤʧʣʝʢʩʫ, ʤʩ 
119,12 Ñ 8,8 152,32 Ñ 18,13 <.001 

P-value**  .213 <.001  

ʇʦʨʽʛ ʰʣʫʥʦʯʢʦʚʦʾ 

ʩʪʠʤʫʣʷʮʽʾ ʥʘ ʤʦʤʝʥʪ 

ʽʤʧʣʘʥʪʘʮʽʾ ʐɺʈʉ, ɺ*** 

1,18 Ñ 0,54 0,81 Ñ 0,2 .021 

ʇʦʨʽʛ ʰʣʫʥʦʯʢʦʚʦʾ 

ʩʪʠʤʫʣʷʮʽʾ ʥʘ ʤʦʤʝʥʪ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʛʣʷʜʫ, ɺ 

2,13 Ñ 1,49 0,91 Ñ 0,36 .019 

P-value .498 .239  



ммс 
 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 5.2 

1 2 3 4 

ʉʠʛʥʘʣ ʯʫʪʣʠʚʦʩʪʽ ʥʘ 

ʰʣʫʥʦʯʢʦʚʦʤʫ ʝʣʝʢʪʨʦʜʽ ʥʘ 

ʤʦʤʝʥʪ ʽʤʧʣʘʥʪʘʮʽʾ ʐɺʈʉ, 

ʤɺ 

6,41 Ñ 3,27 8,7 Ñ 3,55 .166 

ʉʠʛʥʘʣ ʯʫʪʣʠʚʦʩʪʽ ʥʘ 

ʰʣʫʥʦʯʢʦʚʦʤʫ ʝʣʝʢʪʨʦʜʽ ʥʘ 

ʤʦʤʝʥʪ ʢʦʥʪʨʦʣʴʥʦʛʦ 

ʦʛʣʷʜʫ, ʤɺ 

5,16 Ñ 5,26 10,5 Ñ 4,29 .088 

P-value .555 .327  

ʆʧʽʨ ʥʘ ʰʣʫʥʦʯʢʦʚʦʤʫ 

ʝʣʝʢʪʨʦʜʽ ʥʘ ʤʦʤʝʥʪ 

ʽʤʧʣʘʥʪʘʮʽʾ ʐɺʈʉ, ʆʤ 

598,3 Ñ 158,6 625,7 Ñ 144,9 .545 

ʆʧʽʨ ʥʘ ʰʣʫʥʦʯʢʦʚʦʤʫ 

ʝʣʝʢʪʨʦʜʽ ʥʘ ʤʦʤʝʥʪ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʛʣʷʜʫ, ʆʤ 

467,6 Ñ 75,9 501,1 Ñ 76,6 .162 

P-value .01 .013  
ʇʨʠʤʽʪʢʘ: * P-ʟʥʘʯʝʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʽ ʷʢ ʫ ʧʦʨʽʚʥʷʥʥʽ ʛʨʫʧ ʧʘʮʽʻʥʪʽʚ ʽʟ ʉʇʉʉ ʪʘ ʇʐʉ, **ʪʘʢ 

ʽ ʚʽʜʥʦʩʥʦ ʧʦʨʽʚʥʷʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʧʽʜ ʯʘʩ ʽʤʧʣʘʥʪʘʮʽʾ ʪʘ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʛʣʷʜʫ ʧʘʮʽʻʥʪʽʚ; 

***ɺ ï ʧʦʨʽʛ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʾ ʤʽʦʢʘʨʜʽʘʣʴʥʦʾ ʩʪʠʤʫʣʷʮʽʾ ʚʠʟʥʘʯʘʚʩʷ ̫ ʢ ʤʽʥʽʤʘʣʴʥʘ 

ʘʤʧʣʽʪʫʜʘ ʩʪʠʤʫʣʷʮʽʾ, ʱʦ ʧʨʠʟʚʦʜʠʣʘ ʜʦ ʟʘʭʦʧʣʝʥʥʷ ʤʽʦʢʘʨʜʘ h ʣʫʥʦʯʢʽʚ. ʋ ʚʠʧʘʜʢʫ ʞ  

ʉʇʉʉ ʧʦʨʽʛ ʩʪʠʤʫʣʷʮʽʾ ʚʠʟʥʘʯʘʚʩʷ ʩʘʤʝ ʷʢ ʘʤʧʣʽʪʫʜʘ ʝʬʝʢʪʠʚʥʦʛʦ ʟʘʭʦʧʣʝʥʥʷ ʧʨʦʚʽʜʥʦʾ 

ʩʠʩʪʝʤʠ ʩʝʨʮʷ 

 

ʈʠʩʫʥʦʢ ï 5.2 ʇʦʨʽʚʥʷʥʥʷ ʰʠʨʠʥʠ ʩʪʠʤʫʣʴʦʚʘʥʦʛʦ QRS ʫ ʛʨʫʧʘʭ 

ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʪʘ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʾ ʤʽʦʢʘʨʜʽʘʣʴʥʦʾ 

ʩʪʠʤʫʣʷʮʽʾ 

 



ммт 
 

5.3 ɸʢʪʠʚʘʮʽʡʥʝ ʢʘʨʪʫʚʘʥʥʷ ʝʥʜʦʢʘʨʜʘ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ 

ɯʥʚʘʟʠʚʥʝ ʝʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʚʦʤ 

ʧʘʮʽʻʥʪʘʤ ʚʽʢʦʤ 41 ʨʽʢ (ʯʦʣ., ʌɺʃʐ ï 37%, ʂɼʆ ï 185 ʤʣ, ʂɼɯ ï 71,98 ʤʣ/ʤ2, 

ʉʅ ɯɯ ʢʣʘʩ ʟʘ NYHA) ʪʘ 74 ʨʦʢʠ (ʯʦʣ., ʌɺʃʐ ï 58%, ʂɼʆ ʃʐ ï 122 ʤʣ, ʂɼɯ 

ï 64,2 ʤʣ/ʤ2, ʉʅ ɯ ʢʣʘʩ ʟʘ NYHA) (ʪʘʙʣ. 5.3). ʋ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʘʮʽʻʥʪʽʚ ʥʝ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʥʘʷʚʥʩʪʽ ʟʘʤʽʩʥʦʛʦ ʰʣʫʥʦʯʢʦʚʦʛʦ ʨʠʪʤʫ, ʪʦʙʪʦ ʦʙʠʜʚʘ ʙʫʣʠ 

ʩʪʠʤʫʣʷʪʦʨʟʘʣʝʞʥʠʤʠ. ʆʙʠʜʚʘ ʧʘʮʽʻʥʪʠ ʤʘʣʠ ʜʚʘ ʤʦʞʣʠʚʠʭ ʚʘʨʽʘʥʪʠ 

ʩʪʠʤʫʣʷʮʽʾ ʰʣʫʥʦʯʢʽʚ ï ʉʇʉʉ (ʦʜʠʥ ʧʘʮʽʻʥʪ ʟ ʥʝʩʝʣʝʢʪʠʚʥʦʶ ʩʪʠʤʫʣʷʮʽʻʁ  

ʧʫʯʢʘ ɻʽʩʘ, ʽʥʰʠʡ ï ʟ̔ ʩʪʠʤʫʣʷʮʽʻʶ ʣʽʚʦʾ ʥʽʞʢʠ ʧʫʯʢʘ ɻʽʩʘ) ʪʘ 

ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦ  ʁʤʽʦʢʘʨʜʽʘʣʴʥʦ  ʁʩʪʠʤʫʣʷʮʽʻ ʁ(ʇʐʉ). 

ʊʘʙʣʠʮʷ 5.3 ï ɿʘʛʘʣʴʥʦʢʣʽʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʘʮʽʻʥʪʽʚ 

ʇʘʨʘʤʝʪʨ ʇʘʮʽʻʥʪ 1 ʇʘʮʽʻʥʪ 2 

ɺʽʢ (ʨʦʢʽʚ) 74 41 

ʉʪʘʪʴ ʯʦʣ. ʯʦʣ. 

ɼʽʘʛʥʦʟ ʇɸɺɹ 
ɼʂʄʇ. ʩ/ʧ 

ʘʙʣʷʮʽʾ ɸɺ-ʚʫʟʣʘ 

ɺʣʘʩʥʠʡ ʨʠʪʤ ʥʝʤʘʻ ʥʝʤʘʻ 

ɯʰʝʤʽʯʥʘ ʭʚʦʨʦʙʘ ʩʝʨʮʷ 
ɿʚʫʞʝʥʥʷ ʜʦ 70 % ʟʘ 

ʜʘʥʠʤʠ ʂɸɻ 
ʥʝʤʘʻ 

NYHA ʢʣʘʩ ʉH I II 

ʌʇ 
ʇʘʨʦʢʩʠʟʤʘʣʴʥʘ 

ʬʦʨʤʘ 
ʍʨʦʥʽʯʥʘ ʌʇ 

ʌɺʃʐ, % 58 37 

ʂɼʆ ʃʐ, ʤʣ 122 185 

ʂɼɯ, ʤʣ/ʤ2 64,2 71,98 

ʐʠʨʠʥʘ QRS ʢʦʤʧʣʝʢʩʫ ʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʘʮʽʻʥʪʽʚ ʥʘ ʇʐʉ ʪʘ ʉʇʉʉ 

ʩʪʘʥʦʚʠʣʘ 166 ʪʘ 180 ʤʩ (ʇʐʉ) ʪʘ 126 ʪʘ 160 ʤʩ (ʉʇʉʉ) ʚʽʜʧʦʚʽʜʥʦ. ʈʽʟʥʠʮʷ 

ʽʥʪʝʨʚʘʣʽʚ ʤʽʞ ʩʪʠʤʫʣʦʤ ʽ ʧʽʢʦʤ R-ʭʚʠʣʽ ʫ ʚʽʜʚʝʜʝʥʥʷʭ V1 ʪʘ V6 ʙʫʣʘ 55 ʤʩ ʫ 

ʧʘʮʽʻʥʪʘ ʟ ʉʃʅʇɻ, ʱʦ ʩʚʽʜʯʠʣʦ ʧʨʦ ʜʦʩʪʦʚʽʨʥʝ ʟʘʭʦʧʣʝʥʥʷ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ 

ʩʝʨʮʷ. ɯʥʪʝʨʚʘʣ ʚʽʜ ʩʪʠʤʫʣʫ ʜʦ ʧʽʢʘ R-ʭʚʠʣʽ ʫ ʚʽʜʚʝʜʝʥʥʽ V6 (St-PRWV6), ɦʦ 

ʩʚʽʜʯʠʚ ʧʨʦ ʯʘʩ ʝʣʝʢʪʨʠʯʥʦʾ ʘʢʪʠʚʘʮʽʾ ʃʐ, ʩʪʘʥʦʚʠʚ 78 ʤʩ ʫ ʧʘʮʽʻʥʪʘ ʟ ʅʉʉʇɻ 

ʪʘ 66 ʤʩ ʫ ʧʘʮʽʻʥʪʘ ʟ ʉʃʅʇɻ (ʪʘʙʣ. 5.4). ʇʨʠ ʧʝʨʝʢʣʶʯʝʥʥʽ ʥʘ ʇʐʉ ʮʝʡ 

ʧʦʢʘʟʥʠʢ ʟʥʘʯʥʦ ʟʨʦʩʪʘʚ ʫ ʧʘʮʽʻʥʪʘ ʟ ʅʉʉʇɻ ï 117 ʤʩ. ʋ ʧʘʮʽʻʥʪʘ ʟ ʉʃʅʇɻ R-



мму 
 

ʭʚʠʣʷ ʥʘ ʇʐʉ ʫ ʚʽʜʚʝʜʝʥʥʽ V6 ʥʝ ʨʝʻʩʪʨʫʚʘʣʘʩʴ. ɿʛʽʜʥʦ ʟ ʜʘʥʠʤʠ ̔ʥʚʘʟʠʚʥʦʛʦ 

ʘʢʪʠʚʘʮʽʡʥʦʛʦ ʢʘʨʪʫʚʘʥʥʷ ʟʘʛʘʣʴʥʠʡ ʯʘʩ ʘʢʪʠʚʘʮʽʾ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ (ɿʏɸɽʃʐ) 

ʪʘʢʦʞ ʟʥʘʯʥʦ ʟʨʦʩʪʘʚ ʧʨʠ ʧʝʨʝʢʣʶʯʝʥʥʽ ʟ ʉʇʉʉ ʥʘ ʇʐʉ ʚ ʦʙʦʭ ʧʘʮʽ̒ ʥʪʽʚ (ʨʠʩ. 

5.7) ï ʟ 43 ʜʦ 90 ʤʩ ʫ ʧʝʨʰʦʛʦ ʧʘʮʽʻʥʪʘ (ʨʠʩ. 5.3ï5.4), ʪʘ ʟ 51 ʤʩ ʜʦ 93 ʤʩ ʫ 

ʜʨʫʛʦʛʦ (ʨʠʩ. 5.5ï5.6). ʇʘʪʝʨʥ ʘʢʪʠʚʘʮʽʾ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ ʚʽʜʨʽʟʥʷʚʩʷ ʥʘ ʜʚʦʭ 

ʚʘʨʽʘʥʪʘʭ ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ ʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʘʮʽʻʥʪʽʚ. ʅʘ ʉʇʉʉ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʛʦ ʬʨʦʥʪʫ ʚʽʜʙʫʚʘʣʦʩʴ ʚʽʜ ʧʝʨʝʛʦʨʦʜʢʠ ʜʦ 

ʣʘʪʝʨʘʣʴʥʦʾ ʩʪʽʥʢʠ ʃʐ. ʅʘ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʽʡ ʩʪʠʤʫʣʷʮʽʾ ʫ ʧʝʨʰʦʛʦ ʧʘʮʽʻʥʪʘ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʛʦ ʬʨʦʥʪʫ ʚʽʜʙʫʚʘʣʦʩʴ ʚʽʜ ʙʘʟʘʣʴʥʠʭ ʚʽʜʜʽʣʽʚ ʜʦ 

ʧʝʨʝʜʥʴʦʙʦʢʦʚʦʾ ʜʽʣʷʥʢʠ ʃʐ; ʫ ʜʨʫʛʦʛʦ ʧʘʮʽʻʥʪʘ, ʯʝʨʝʟ ʧʦʟʠʮʽʶ 

ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʛʦ ʝʣʝʢʪʨʦʜʘ ʙʣʠʞʯʝ ʜʦ ʚʝʨʭʽʚʢʠ ʇʐ, ʝʣʝʢʪʨʠʯʥʘ ʘʢʪʠʚʘʮʽʷ 

ʣʽʚʦʛʦ h ʣʫʥʦʯʢʘ ʚʽʜʙʫʚʘʣʘʩʴ ʫ ʟʚʦʨʦʪʥʦʤʫ ʥʘʧʨʷʤʢʫ ï ʚʽʜ ʚʝʨʭʽʚʢʠ ʜʦ 

ʙʘʟʘʣʴʥʠʭ ʚʽʜʜʽʣʽʚ. 

ʊʘʙʣʠʮʷ 5.4 ï ɽʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʯʥʽ ʪʘ ʝʣʝʢʪʨʦʢʘʨʜʽʦʛʨʘʬʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʘʮʽʻʥʪʽʚ, ʱʦ ʧʽʜʣʷʛʘʣʠ ʽʥʚʘʟʠʚʥʦʤʫ ʢʘʨʪʫʚʘʥʥʶ ʣʽʚʦʛʦ 

ʰʣʫʥʦʯʢʘ 

ʇʘʨʘʤʝʪʨ ʇʘʮʽʻʥʪ 1 ʇʘʮʽʻʥʪ 2 

ɺʘʨʽʘʥʪ ʉʇʉʉ ʅʉʉʇɻ ʉʃʅʇɻ 

ʐʠʨʠʥʘ QRS ʥʘ ʇʐʉ, ʤʩ 166 180 

ʐʠʨʠʥʘ QRS  ʥʘ ʉʇʉʉ, ʤʩ 126 160 

ɯʥʪʝʨʚʘʣ ʚʽʜ ʩʪʠʤʫʣʫ ʜʦ ʧʽʢʘ R-ʭʚʠʣʽ 

ʫ V6 ʥʘ ʇʐʉ, ʤʩ 
117 

R-ʭʚʠʣʷ ʥʝ 

ʨʝʻʩʪʨʫʻʪʴʩʷ 

ɯʥʪʝʨʚʘʣ ʚʽʜ ʩʪʠʤʫʣʫ ʜʦ ʧʽʢʘ R-ʭʚʠʣʽ 

ʫ V6 ʥʘ ʉʇʉʉ, ʤʩ 
78 66 

ɿʏɸɽʃʐ ʥʘ ʇʐʉ, ʤʩ 90 93 

ɿʏɸɽʃʐ ʥʘ ʉʇʉʉ, ʤʩ 43 51 

ʇʘʪʝʨʥ ʘʢʪʠʚʘʮʽʾ ʥʘ ʇʐʉ 

ɺʽʜ ʙʘʟʘʣʴʥʠʭ 

ʚʽʜʜʽʣʽʚ ʜʦ 

ʚʝʨʭʽʚʢʠ 

ɺʽʜ ʚʝʨʭʽʚʢʠ ʜʦ 

ʙʘʟʘʣʴʥʠʭ 

ʚʽʜʜʽʣʽʚ 

ʇʘʪʝʨʥ ʘʢʪʠʚʘʮʽʾ ʥʘ ʉʇʉʉ 
ɺʽʜ ʧʝʨʝʛʦʨʦʜʢʠ 

ʜʦ ʣʘʪʝʨʘʣʴʥʦʾ 

ʩʪʽʥʢʠ 

ɺʽʜ ʧʝʨʝʛʦʨʦʜʢʠ 

ʜʦ ʣʘʪʝʨʘʣʴʥʦʾ 

ʩʪʽʥʢʠ 



ммф 
 

 

 

ʈʠʩʫʥʦʢ 5.3 ï ʂʘʨʪʘ ʘʢʪʠʚʘʮʽʾ ʝʥʜʦʢʘʨʜʘ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ ʪʘ 

ʝʣʝʢʪʨʦʢʘʨʜʽʦʛʨʘʬʽʯʥʽ ʚʠʤʽʨʠ ʧʨʠ ʥʝʩʝʣʝʢʪʠʚʥʽʡ ʩʪʠʤʫʣʷʮʽʾ ʧʫʯʢʘ ɻʽʩʘ. 

ɿʏɸɽʃʐ ʩʪʘʥʦʚʠʚ 43 ʤʩ (ʰʠʨʠʥʘ QRS 126 ʤʩ, ʽʥʪʝʨʚʘʣ ʚʽʜ ʩʪʠʤʫʣʫ ʜʦ ʧʽʢʘ R-

ʭʚʠʣʽ ʫ ʚʽʜʚʝʜʝʥʥʽ V6 ï 78 ʤʩ) 



мнл 
 

 

 

ʈʠʩʫʥʦʢ 5.4 ï ʂʘʨʪʘ ʘʢʪʠʚʘʮʽʾ ʝʥʜʦʢʘʨʜʘ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ ʪʘ 

ʝʣʝʢʪʨʦʢʘʨʜʽʦʛʨʘʬʽʯʥʽ ʚʠʤʽʨʠ ʧʨʠ ʩʝʧʪʘʣʴʥʽʡ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʽʡ 

ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ. ɿʏɸɽʃʐ ʩʪʘʥʦʚʠʚ 90 ʤʩ (ʰʠʨʠʥʘ QRS 166 ʤʩ, ʽʥʪʝʨʚʘʣ ʚʽʜ 

ʩʪʠʤʫʣʫ ʜʦ ʧʽʢʘ R-ʭʚʠʣʽ ʫ ʚʽʜʚʝʜʝʥʥʽ V6 ï 117 ʤʩ) 



мнм 
 

 

 

ʈʠʩʫʥʦʢ 5.5 ï ʂʘʨʪʘ ʘʢʪʠʚʘʮʽʾ ʝʥʜʦʢʘʨʜʘ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ ʪʘ 

ʝʣʝʢʪʨʦʢʘʨʜʽʦʛʨʘʬʽʯʥʽ ʚʠʤʽʨʠ ʧʨʠ ʩʪʠʤʫʣʷʮʽʾ ʣʽʚʦʾ ʥʽʞʢʠ ʧʫʯʢʘ ɻʽʩʘ. ɿʏɸɽʃʐ 

ʩʪʘʥʦʚʠʚ 51 ʤʩ (ʰʠʨʠʥʘ QRS 160 ʤʩ, ʽʥʪʝʨʚʘʣ ʚʽʜ ʩʪʠʤʫʣʫ ʜʦ ʧʽʢʘ R-ʭʚʠʣʽ ʫ 

ʚʽʜʚʝʜʝʥʥʽ V6 ï 66 ʤʩ). ʈʽʟʥʠʮʷ ʽʥʪʝʨʚʘʣʽʚ ʤʽʞ ʩʪʠʤʫʣʦʤ ʽ ʧʽʢʦʤ R-ʭʚʠʣʽ ʫ 

ʚʽʜʚʝʜʝʥʥʷʭ V1 ʪʘ V6 ï 55 ʤʩ 

 



мнн 
 

 

 

ʈʠʩʫʥʦʢ 5.6 ï ʂʘʨʪʘ ʘʢʪʠʚʘʮʽʾ ʝʥʜʦʢʘʨʜʘ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ ʪʘ 

ʝʣʝʢʪʨʦʢʘʨʜʽʦʛʨʘʬʽʯʥʽ ʚʠʤʽʨʠ ʧʨʠ ʥʝʩʝʣʝʢʪʠʚʥʽʡ ʩʪʠʤʫʣʷʮʽʾ ʧʫʯʢʘ ɻʽʩʘ. 

ɿʏɸɽʃʐ ʩʪʘʥʦʚʠʚ 93 ʤʩ (ʰʠʨʠʥʘ QRS 180 ʤʩ). R-ʭʚʠʣʷ ʫ ʚʽʜʚʝʜʝʥʥʽ V6 ʥʝ 

ʨʝʻʩʪʨʫʻʪʴʩʷ 



мно 
 

 

ʈʠʩʫʥʦʢ 5.7 ï ɿʘʛʘʣʴʥʠʡ ʯʘʩ ʘʢʪʠʚʘʮʽʾ ʝʥʜʦʢʘʨʜʘ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ ʫ ʜʚʦʭ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʘʮʽʻʥʪʽʚ ʥʘ ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʪʘ 

ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʽʡ ʤʽʦʢʘʨʜʽʘʣʴʥʽʡ ʩʪʠʤʫʣʷʮʽʾ 

ɺ ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʤʠ ʧʨʦʚʦʜʠʣʠ ʢʘʨʪʫʚʘʥʥʷ ʪʽʣʴʢʠ ʝʥʜʦʢʘʨʜʘ ʃʐ 

ʯʝʨʝʟ ʧʝʨʝʢʦʥʘʥʽʩʪʴ ʫ ʪʦʤʫ, ʱʦ ʩʘʤʝ ʩʠʥʭʨʦʥʥʽʩʪʴ ʘʢʪʠʚʘʮʽʾ ʪʘ ʩʢʦʨʦʯʝʥʥʷ 

ʦʩʪʘʥʥʴʦʛʦ ʨʦʙʠʪʴ ʩʫʪʪʻʚʠʡ ʚʥʝʩʦʢ ʚ ʧʦʜʘʣʴʰʝ ʟʙʝʨʝʞʝʥʥʷ ʡʦʛʦ ʩʠʩʪʦʣʽʯʥʦʾ 

ʬʫʥʢʮʽʾ. ʊʘʢʦʞ ʥʘʷʚʥʽʩʪʴ ʝʥʜʦʢʘʨʜʽʘʣʴʥʠʭ ʝʣʝʢʪʨʦʜʽʚ ʚ ʧʨʘʚʠʭ ʚʽʜʜʽʣʘʭ ʩʝʨʮʷ, 

ʟ ʷʢʠʤʠ ʤʠ ʫʥʠʢʘʣʠ ʙʫʜʴ-̫ ʢʦʾ ʤʝʭʘʥʽʯʥʦʾ ʚʟʘʻʤʦʜʽ ʾ(ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʜʠʩʣʦʢʘʮʽʾ 

ʦʩʪʘʥʥʽʭ) ʙʫʣʘ ʧʨʠʯʠʥʦʶ ʢʘʨʪʫʚʘʥʥʷ ʪʽʣʴʢʠ ʃʐ.  

ʋ ʜʚʦʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʥʘʤʠ ʧʘʮʽʻʥʪʽʚ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʚʽʜʤʽʥʥʦʩʪʽ ʚ 

ʪʨʠʚʘʣʦʩʪʽ QRS ʢʦʤʧʣʝʢʩʫ ʥʘ ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʘʭ ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ 

ʩʝʨʮʷ. ɿʦʢʨʝʤʘ, ʫ ʧʘʮʽʻʥʪʘ ʟ ʉʃʅʇɻ ʤʦʞʥʘ ʙʫʣʦ ʚʽʜʟʥʘʯʠʪʠ ʩʫʪʪʻʚʦ ʙʽʣʴʰʫ 

ʪʨʠʚʘʣʽʩʪʴ QRS ʧʦʨʽʚʥʷʥʦ ʟ ʪʨʠʚʘʣʽʩʪʶ QRS ʫ ʧʘʮʽʻʥʪʘ ʟ ʅʉʉʇɻ. ʊʠʧʦʚʠʡ 

ʧʘʪʝʨʥ ɹʇʅʇɻ ʧʨʠ ʉʃʅʇɻ (ʥʘʡʯʘʩʪʽʰʝ ʟʘ ʪʠʧʦʤ Qr ʘʙʦ qR ʫ ʚʽʜʚʝʜʝʥʥʽ V1) 

ʟʥʘʯʥʦ ʧʦʜʦʚʞʫʚʘʚ ʟʘʛʘʣʴʥʫ ʰʠʨʠʥʫ ʢʦʤʧʣʝʢʩʫ QRS, ʘʣʝ ʧʨʠ ʮʴʦʤʫ ʥʝ 

ʚʧʣʠʚʘʚ ʥʘ ʟʘʛʘʣʴʥʠʡ ʯʘʩ ʝʣʝʢʪʨʠʯʥʦʾ ʘʢʪʠʚʘʮʽʾ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ (ɿʏɸɽʃʐ). 



мнп 
 

ʇʨʠ ʮʴʦʤʫ ʽʥʪʝʨʚʘʣ ʚʽʜ ʩʪʠʤʫʣʫ ʜʦ ʧʽʢʘ R-ʭʚʠʣʽ ʫ ʚʽʜʚʝʜʝʥʥʽ V6 ʙʫʚ ʤʝʥʰʠʡ 

ʧʨʠ ʩʪʠʤʫʣʷʮʽʾ ʣʽʚʦʾ ʥʽʞʢʠ ʧʫʯʢʘ ɻʽʩʘ ʥʽʞ ʧʨʠ ʅʉʉʇɻ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʫ 

ʜʚʦʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʘʮʽʻʥʪʽʚ ʙʫʣʘ ʥʘʚô̫ ʟʘʥʘ ʩʘʤʝ ʥʝʩʝʣʝʢʪʠʚʥʘ ʩʪʠʤʫʣʷʮʽʷ 

ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ (ʉʃʅʇɻ ʪʘ ʉʇɻ) ï ʪʦʙʪʦ ʦʜʥʦʯʘʩʥʦ ʟ ʟʘʭʦʧʣʝʥʥʷʤ 

ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʚʽʜʙʫʚʘʣʘʩʴ ʜʝʧʦʣʷʨʠʟʘʮʽʷ ʥʝʚʝʣʠʢʦʛʦ ʩʝʛʤʝʥʪʘ 

ʤʽʦʢʘʨʜʘ ʤʽʞʰʣʫʥʦʯʢʦʚʦʾ ʧʝʨʝʛʦʨʦʜʢʠ (ʄʐʇ). ʊʨʠʚʘʣʽʩʪʴ ʘʢʪʠʚʘʮʽʾ ʤʽʦʢʘʨʜʘ 

ʧʝʨʝʛʦʨʦʜʢʠ ʜʦʨʽʚʥʶʚʘʣʘ ʯʘʩʫ ʧʨʦʭʦʜʞʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʛʦ ʽʤʧʫʣʴʩʫ ʚʽʜ ʧʫʯʢʘ 

ɻʽʩʘ ʜʦ ʰʣʫʥʦʯʢʽʚ (ʫ ʧʘʮʽʻʥʪʘ ʟ ʅʉʉʇɻ), ʘʙʦ ʚʽʜ ʣʽʚʦʾ ʥʽʞʢʠ ʧʫʯʢʘ ɻʽʩʘ (ʘʙʦ ʾʾ 

ʛʽʣʢʠ) ʜʦ ʰʣʫʥʦʯʢʽʚ (ʫ ʚʠʧʘʜʢʫ ʉʃʅʇɻ). ɺʦʜʥʦʯʘʩ ʜʝʧʦʣʷʨʠʟʘʮʽʷ ʥʝʚʝʣʠʢʦʛʦ 

ʩʝʛʤʝʥʪʘ ʄʐʇ ʥʝ ʧʦʜʦʚʞʫʚʘʣʘ ʟʘʛʘʣʴʥʠʡ ʯʘʩ ʘʢʪʠʚʘʮʽʾ ʝʥʜʦʢʘʨʜʘ ʣʽʚʦʛʦ 

ʰʣʫʥʦʯʢʘ, ʘ ʪʘʢʦʞ ʥʝ ʩʧʦʪʚʦʨʶʚʘʣʘ ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʧʘʪʝʨʥ ʘʢʪʠʚʘʮʽʾ ʃʐ ʧʨʠ 

ʉʇʉʉ.  

ɺ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʰʠʨʠʥʘ cʪʠʤʫʣʴʦʚʘʥʦʛʦ QRS ʚ ʛʨʫʧʽ ʉʇʉʉ ʙʫʣʘ 

ʟʥʘʯʥʦ ʤʝʥʰʦʁ  ʧʽʜ ʯʘʩ ʢʦʥʪʨʦʣʴʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʥʽʞ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʇʐʉ 

(119,12 Ñ 8,8 ʤʩ vs. 152,32 ʤʩ, p < .001). ʉɯʂʄʇ, ʷʢ ʙʫʣʦ ʚʞʝ ʟʘʟʥʘʯʝʥʦ, ʥʝ 

ʚʠʥʠʢʘʣʘ ʚ ʛʨʫʧʽ ʉʇʉʉ. ʊʘʢʽ ʜʘʥʽ ʟʙʽʛʘʶʪʴʩʷ ʟ̔ ʩʚʽʪʦʚʠʤ ʜʦʩʚʽʜʦʤ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʉʇʉʉ. ʄʦʞʥʘ ʪʘʢʦʞ ʙʫʣʦ ʩʧʦʩʪʝʨʽʛʘʪʠ ʤʝʥʰʝ ʥʝʛʘʪʠʚʥʝ 

ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʢʘʤʝʨ ʩʝʨʮʷ ʥʘ ʧʦʩʪʽʡʥʽʡ ʰʣʫʥʦʯʢʦʚʽʡ ʩʪʠʤʫʣʷʮʽʾ ʚ ʛʨʫʧʽ 

ʉʇʉʉ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʛʨʫʧʠ ʇʐʉ ʚ ʛʨʫʧʽ ʉʇʉʉ ʥʝ ʚʽʜʙʫʣʦʩʴ ʟʥʠʞʝʥʥʷ 

ʌɺʃʐ, ʟʨʦʩʪʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʂɼʆ, ʂʉʆ ʃʐ ʪʘ ʨʦʟʤʽʨʫ ʃʇ. ʊʘʢʦʞ ʧʦʢʘʟʥʠʢ 

ʛʣʦʙʘʣʴʥʦʾ ʧʦʟʜʦʚʞʥʴʦʾ ʜʝʬʦʨʤʘʮʽʾ (GLS) ʙʫʚ ʫ ʤʝʞʘʭ ʥʦʨʤʠ ʚ ʛʨʫʧʽ ʉʇʉʉ ʪʘ 

ʟʥʘʯʥʦ ʟʥʠʞʝʥʠʡ ʚ ʛʨʫʧʽ ʇʐʉ. 

ɿʘʣʠʰʘʻʪʴʩʷ ʚʽʜʢʨʠʪʠʤ ʧʠʪʘʥʥʷ ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ ʚʧʣʠʚʫ 

ʤʽʞʰʣʫʥʦʯʢʦʚʦʾ ʤʝʭʘʥʽʯʥʦʾ ʘʩʠʥʭʨʦʥʽʾ ʧʨʠ ʉʃʅʇɻ, ʘ ʩʘʤʝ ʚʽʜʩʪʘʚʘʥʥʷ 

ʩʢʦʨʦʯʝʥʥʷ ʧʨʘʚʦʛʦ ʰʣʫʥʦʯʢʘ ʚʽʜ ʣʽʚʦʛʦ. ʅʘʨʘʟʽ ʜʘʥʽ ʩʚʽʪʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ, ʱʦ 

ʩʚʽʜʯʠʣʠ ʙ ʧʨʦ ʢʣʽʥʽʯʥʫ ʟʥʘʯʫʱʽʩʪʴ ʪʘʢʦʾ ʘʩʠʥʭʨʦʥʽʾ, ʦʙʤʝʞʝʥʽ.  

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 5 

ɺ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʤʠ ʟʥʘʡʰʣʠ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʪʦʤʫ, ʱʦ ʨʽʟʥʽ 

ʚʘʨʽʘʥʪʠ ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ (̫ ʢ ʩʪʠʤʫʣʷʮʽʾ ʧʫʯʢʘ ɻʽʩʘ, ʪʘʢ ʽ 



мнр 
 

ʩʪʠʤʫʣʷʮʽʾ ʣʽʚʦʾ ʥʽʞʢʠ ʧʫʯʢʘ ɻʽʩʘ) ʟʙʝʨʽʛʘʶʪʴ ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʧʘʪʝʨʥ ʘʢʪʠʚʘʮʽʾ 

ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ ʪʘ ʟʥʘʯʥʦ ʟʤʝʥʰʫʶʪʴ ʟʘʛʘʣʴʥʠʡ ʯʘʩ ʝʣʝʢʪʨʠʯʥʦʾ ʘʢʪʠʚʘʮʽʾ 

ʝʥʜʦʢʘʨʜʘ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʶ ʩʪʠʤʫʣʷʮʽʻʶ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʠʭ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʤʝʪʦʜʽʚ ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ, ʘ ʩʘʤʝ ʩʪʠʤʫʣʷʮʽʾ 

ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ, ʜʦʟʚʦʣʷʻ ʫʥʠʢʥʫʪʠ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ 

ʘʩʠʥʭʨʦʥʥʦʛʦ ʧʘʪʝʨʥʫ ʘʢʪʠʚʘʮʽʾ ʰʣʫʥʦʯʢʽʚ ʪʘ ʥʝʛʘʪʠʚʥʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ 

ʢʘʤʝʨ ʩʝʨʮʷ ʧʨʠ ʪʨʘʜʠʮʽʡʥʽʡ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʽʡ ʩʪʠʤʫʣʷʮʽʾ. ʉʪʠʤʫʣʷʮʽʷ 

ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʟʤʝʥʰʫʻ ʨʠʟʠʢʠ ʨʦʟʚʠʪʢʫ ʩʪʠʤʫʣʷʮʽʡʥʦ-̔ ʥʜʫʢʦʚʘʥʦʾ 

ʢʘʨʜʽʦʤʽʦʧʘʪʽʾ. 

 

ʄʘʪʝʨʽʘʣʠ ʨʦʟʜʽʣʫ ʚʠʢʣʘʜʝʥʽ ʚ ʥʘʩʪʫʧʥʠʭ ʧʫʙʣʽʢʘʮʽʷʭ: 

 

1. ʇʝʨʝʧʝʢʘ ɭʆ, ʃʘʟʦʨʠʰʠʥʝʮʴ ɺɺ. ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʚʽʜʜʘʣʝʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʪʘ 

ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʾ ʤʽʦʢʘʨʜʽʘʣʴʥʦʾ ʩʪʠʤʫʣʷʮʽʾ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʙʨʘʜʽʘʨʠʪʤʽʷʤʠ. 

ɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʩʫʯʘʩʥʦʾ ʤʝʜʠʮʠʥʠ: ɺʽʩʥʠʢ ʋʢʨʘʾʥʩʴʢʦʾ ʤʝʜʠʯʥʦʾ 

ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ ʘʢʘʜʝʤʽʾ. 2023;23(3):31-6. doi: 10.31718/2077ï1096.23.3.31. 

2. ʇʝʨʝʧʝʢʘ ɭʆ. ɺʽʟʫʘʣʽʟʘʮʽʷ ʯʘʩʫ ʘʢʪʠʚʘʮʽʾ ʝʥʜʦʢʘʨʜʘ ʣʽʚʦʛʦ 

ʰʣʫʥʦʯʢʘ ʧʨʠ ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ. ʋʢʨʘʾʥʩʴʢʠʡ ʞʫʨʥʘʣ 

ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʭʽʨʫʨʛʽʾ. 2023;31(4):79-85. doi: 

https://doi.org/10.30702/ujcvs/23.31(04)/Per058-7985. (Scopus) 
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ɸʅɸʃɯɿ ʊɸ ʋɿɸɻɸʃʔʅɽʅʅʗ ʈɽɿʋʃʔʊɸʊɯɺ ɼʆʉʃɯɼɾɽʅʅʗ 

 

ɿʘ ʦʩʪʘʥʥʻ ʜʝʩʷʪʠʨʽʯʯʷ ʮʝʥʪʨ ʫʚʘʛʠ ʚ ʩʚʽʪʽ ʢʘʨʜ̔ʦʩʪʠʤʫʣʷʮʽʾ ʟʤʽʩʪʠʚʩʷ 

ʚʽʜ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʾ ʤʽʦʢʘʨʜʽʘʣʴʥʦʾ ʩʪʠʤʫʣʷʮʽʾ (ʇʐʉ) ʽ ʙʽʚʝʥʪʨʠʢʫʣʷʨʥʦʾ 

ʩʪʠʤʫʣʷʮʽʾ ʜʦ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʢʘʨʜʦ̔ʩʪʠʤʫʣʷʮʽʾ, ʷʢ ̔ʩʧʨʷʤʦʚʘʥʽ ʥʘʙʣʠʟʠʪʠʩʴ ʜʦ 

ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʝʣʝʢʪʨʠʯʥʦʾ ʘʢʪʠʚʘʮʽʾ ʩʝʨʮʷ [134].  

ʅʘʡʙʽʣʴʰ ʬʽʟʽʦʣʦʛʽʯʥʠʤ ʧʽʜʭʦʜʦʤ ʜʦ ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦʾ ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ, ʘ ʩʘʤʝ ʧʫʯʢʘ ɻʽʩʘ, 

ʦʩʢʽʣʴʢʠ ʟʘʣʫʯʝʥʥʷ ʮʽʻʾ ʩʪʨʫʢʪʫʨʠ ʧʝʨʝʜʙʘʯʘʻ ʰʚʠʜʢʫ ʧʨʦʚʽʜʥʽʩʪʴ ʧʦ ʚʩʽʡ 

ʩʠʩʪʝʤʽ ɻʽʩʘ-ʇʫʨʢʽʥʴ'ʻ, ʱʦ ʚʝʜʝ ʜʦ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ ʰʣʫʥʦʯʢʽʚ [11]. ʗʢ 

ʧʦʢʘʟʘʣʠ ʥʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʚ ʷʢʠʭ ʧʦʨʽʚʥʶʚʘʣʠ ʩʪʠʤʫʣʷʮʽʶ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ 

ʩʝʨʮʷ (ʩʪʠʤʫʣʷʮʽʶ ʧʫʯʢʘ ɻʽʩʘ ʪʘ ʩʪʠʤʫʣʷʮʽʶ ʣʽʚʦʾ ʥʽʞʢʠ ʧʫʯʢʘ ɻʽʩʘ) ʟ 

ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʶ ʤʽʦʢʘʨʜʽʘʣʴʥʦʶ ʩʪʠʤʫʣʷʮʽʻʶ [46,47] ï ʧʦʢʘʟʥʠʢʠ 

ʩʤʝʨʪʥʦʩʪʽ ʟ ʙʫʜʴ-̫ ʢʠʭ ʧʨʠʯʠʥ, ʛʦʩʧʽʪʘʣʽʟʘʮʽʷ ʟ ʧʨʠʚʦʜʫ ʟʘʩʪʽʡʥʦʾ ʉʅ, ʪʘ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʜʦ ʙʽʚʝʥʪʨʠʢʫʣʷʨʥʦʾ ʩʪʠʤʫʣʷʮʽʾ ʙʫʣʠ ʟʥʘʯʥʦ ʥʠʞʯʠʤʠ ʚ ʛʨʫʧʽ 

ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʥʽʞ ʚ ʛʨʫʧʽ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ. 

ɺʽʜʥʝʜʘʚʥʘ ʟ'ʷʚʠʣʘʩʴ ʘʣʴʪʝʨʥʘʪʠʚʘ ʩʪʠʤʫʣʷʮʽʾ ʧʫʯʢʘ ɻʽʩʘ (ʉʇɻ) ï ʩʪʠʤʫʣʷʮʽʷ 

ʣʽʚʦʾ ʥʽʞʢʠ ʧʫʯʢʘ ɻʽʩʘ (ʉʃʅʇɻ) [12]. ʄʝʪʦʜʠʢʘ ʤʘʻ ʥʠʟʢʫ ʧʝʨʝʚʘʛ ʥʘʜ ʉʇɻ: 

ʥʠʞʯʽ ʧʦʨʦʛʠ ʩʪʠʤʫʣʷʮʽʾ, ʤʝʥʰʘ ʢʽʣʴʢʽʩʪʴ ʝʧʽʟʦʜʽʚ ʧʦʨʫʰʝʥʥʷ ʯʫʪʣʠʚʦʩʪʽ 

(ʰʣʫʥʦʯʢʦʚʦʛʦ ʛʽʧʦʩʝʥʩʠʥʛʫ ʪʘ ʧʝʨʝʜʩʝʨʜʥʦʛʦ ʛʽʧʝʨʩʝʥʩʠʥʛʫ), ʤʝʥʰʘ 

ʢʽʣʴʢʽʩʪʴ ʜʠʩʣʦʢʘʮʽʡ ʝʥʜʦʢʘʨʜʽʘʣʴʥʦʛʦ ʝʣʝʢʪʨʦʜʘ, ʧʨʠ ʮʴʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʾ 

ʟʙʝʨʽʛʘʻ ʬʽʟʽʦʣʦʛʽʯʥʫ ʘʢʪʠʚʘʮʽʶ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ (ʃʐ) ʯʝʨʝʟ ʧʨʷʤʝ ʟʘʣʫʯʝʥʥʷ 

ʃʅʇɻ ̫ ʢ ʯʘʩʪʠʥʠ ʩʠʩʪʝʤʠ ɻʽʩʘ-ʇʫʨʢʽʥʴ'ʻ [13]. ʑʝ ʦʜʥʽʻʶ ʧʝʨʝʚʘʛʦʶ ʉʃʅʇɻ 

ʻ ʪʝ, ʱʦ, ʟʘ ʥʝʤʦʞʣʠʚʦʩʪʽ ʜʦʩʷʛʪʠ ʟʘʭʦʧʣʝʥʥʷ ʣʽʚʦʾ ʥʽʞʢʠ ʧʫʯʢʘ ɻʽʩʘ, 

ʟʘʣʠʰʘʻʪʴʩʷ ʛʣʠʙʦʢʘ ʩʝʧʪʘʣʴʥʘ ʩʪʠʤʫʣʷʮʽʷ ʃʐ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʟʘʧʨʦʧʦʥʦʚʘʥʘ 

ʷʢ ʛʽʜʥʘ ʘʣʴʪʝʨʥʘʪʠʚʘ, ʱʦ ʪʘʢʦʞ ʩʧʨʠʷʻ ʙʽʣʴʰ ʬʽʟʽʦʣʦʛʽʯʥʡ̔ ʘʢʪʠʚʘʮʽʾ 

ʰʣʫʥʦʯʢʽʚ ʥʽʞ  ʧʨʠ ʇʐʉ [135, 136]. 

ʈʦʟʨʽʟʥʷʶʪʴ ʜʚʽ ʬʦʨʤʠ ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʟʘʣʝʞʥʦ ʚʽʜ 

ʪʦʛʦ, ʯʠ ʟʘʣʫʯʘʻ ʪʘʢʘ ʩʪʠʤʫʣʷʮʽʷ ʟʘʭʦʧʣʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʤʽʦʢʘʨʜʘ 

ʤʽʞʰʣʫʥʦʯʢʦʚʦʾ ʧʝʨʝʛʦʨʦʜʢʠ (ʥʝʩʝʣʝʢʪʠʚʥʘ ʩʪʠʤʫʣʷʮʽʷ ʧʫʯʢʘ ɻʽʩʘ ʘʙʦ ʣʽʚʦʾ 



мнт 
 

ʥʽʞʢʠ), ʘʙʦ ʯʠ ʘʢʪʠʚʫʻʪʴʩʷ ʩʠʩʪʝʤʘ ɻʽʩʘ-ʇʫʨʢʽʥʴ'ʻ ʚʠʙʽʨʢʦʚʦ (ʩʝʣʝʢʪʠʚʥʘ 

ʩʪʠʤʫʣʷʮʽʷ ʧʫʯʢʘ ɻʽʩʘ ʘʙʦ ʣʽʚʦʾ ʥʽʞʢʠ) [137].  

ʅʘ ʩʴʦʛʦʜʥʽ ʟʘʣʠʰʘʻʪʴʩʷ ʥʠʟʢʘ ʥʝʚʠʨʽʰʝʥʠʭ ʧʠʪʘʥʴ ʟ ʟʘʩʪʦʩʫʚʘʥʥ ̫

ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ. ʅʝ ʚʠʚʝʜʝʥʽ ʯʽʪʢʽ ʢʨʠʪʝʨʽʾ ʚʽʜʙʦʨʫ 

ʧʘʮʽʻʥʪʽʚ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʦʚʠʜʽʚ ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ. 

ɿʘʣʠʰʘʻʪʴʩʷ ʚʽʜʢʨʠʪʠʤ ʧʠʪʘʥʥʷ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ʩʪʠʤʫʣʷʮʽʡʥʦ-

ʽʥʜʫʢʦʚʘʥʦʾ ʢʘʨʜʽʦʤʽʦʧʘʪʽʾ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʧʦʩʪʽʡʥʦʶ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʶ 

ʤʽʦʢʘʨʜʽʘʣʴʥʦʶ ʩʪʠʤʫʣʷʮʽʻʶ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʬʽʣʘʢʪʠʢʠ ʮʴʦʛʦ ʫʩʢʣʘʜʥʝʥʥʷ. 

ʅʝʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʦ ʧʠʪʘʥʥʷ ʩʠʩʪʝʤʘʪʠʯʥʦʛʦ ʦʙʨ̌ʫʥʪʫʚʘʥʥʷ ʧʝʨʝʚʘʛʠ 

ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʥʘʜ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʶ ʩʪʠʤʫʣʷʮʽʻʶ 

ʚʽʜʥʦʩʥʦ ʚʽʜʜʘʣʝʥʠʭ ʢʣʽʥʽʯʥʠʭ ʥʘʩʣʽʜʢʽʚ ʫ ʧʘʮʽʻʥʪʽʚ ʟʽ ʟʙʝʨʝʞʝʥʦʶ ʚʠʭʽʜʥʦʶ 

ʬʨʘʢʮʽʻʶ ʚʠʢʠʜʫ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ. ʅʝ ʜʦ ʢʽʥʮʷ ʚʠʚʯʝʥʽ ʧʝʨʝʚʘʛʠ ʦʜʥʠʭ 

ʚʘʨʽʘʥʪʽʚ ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʥʘʜ ʽʥʰʠʤʠ. ʅʝ ʨʦʟʨʦʙʣʝʥʽ ʘʣʛʦʨʠʪʤʠ 

ʫ ʣʽʢʫʚʘʥʥʽ ʞʠʪʪʻʟʘʛʨʦʟʣʠʚʠʭ ʙʨʘʜʽʘʨʠʪʤʽʡ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʬʽʟʽʦʣʦʛʽʯʥʦʾ 

ʩʪʠʤʫʣʷʮʽʾ.  

ɺ ʥʘʰʝ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʣʶʯʝʥʦ 52 ʧʘʮʽʻʥʪʠ ʟ ʨʽʟʥʠʤʠ ʚʘʨʽʘʥʪʘʤʠ 

ʙʨʘʜʽʘʨʠʪʤʽʡ, ʷʢʠʤ ʽʤʧʣʘʥʪʦʚʘʥʦ h ʪʫʯʥʽ ʚʦʜʽʾ ʨʠʪʤʫ ʩʝʨʮʷ ʚ ʧʝʨʽʦʜ ʟ 2012 ʧʦ 

2022 ʨʽʢ ʚ ɼʋ çʅɯʉʉʍ ʽʤʝʥʽ ʄ.ʄ. ɸʤʦʩʦʚʘ ʅɸʄʅ ʋʢʨʘʾʥʠè. ɻʨʫʧʘ 

çʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷè ʥʘʣʽʯʫʚʘʣʘ 18 ʧʘʮʽʻʥʪʽʚ ʟ ʧʦʢʘʟʘʥʥʷʤʠ 

ʜʦ ʧʦʩʪʽʡʥʦʛʦ ʰʪʫʯʥʦʛʦ ʨʠʪʤʦʚʝʜʝʥʥʷ ʰʣʫʥʦʯʢʽʚ: 16 (88 %) ʧʘʮʽʻʥʪʽʚ ï ʟ ɸɺ 

ʙʣʦʢʘʜʦʶ ʚʠʩʦʢʦʛʦ ʩʪʫʧʝʥʷ (ʟ ʥʠʭ 1 ʧʘʮʽʻʥʪ ʟ ʩʠʥʜʨʦʤʦʤ ʌʨʝʜʝʨʽʢʘ), 1 (5 %) 

ʧʘʮʽʻʥʪ ʟ ʙʨʘʜʠʬʦʨʤʦʶ ʬʽʙʨʠʣʷʮʽʾ ʧʝʨʝʜʩʝʨʜʴ ʪʘ 1 (5 %) ï ʟ ʙʣʦʢʘʜʦʶ ʣʽʚʦʾ 

ʥʽʞʢʠ ʧʫʯʢʘ ɻʽʩʘ (ʃʅʇɻ) ʪʘ ɸɺ ʙʣʦʢʘʜʦʶ ɯ ʩʪʫʧʝʥʷ. ʉʝʨʝʜʥʽʡ ʚʽʢ ʧʘʮʽ̒ ʥʪʽʚ, 

ʩʝʨʝʜ ʷʢʠʭ ʙʫʣʦ 10 ʞʽʥʦʢ ʪʘ 8 ʯʦʣʦʚʽʢʽʚ, ʩʪʘʥʦʚʠʚ 55 Ñ 16 ʨʦʢʽʚ. ʂʦʥʪʨʦʣʴʥʘ 

ʛʨʫʧʘ ʥʘʣʽʯʫʚʘʣʘ 30 ʧʘʮʽʻʥʪʽʚ ʟ ʚʘʨʽʘʥʪʘʤʠ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʾ ʤʽʦʢʘʨʜʽʘʣʴʥʦʾ 

ʩʪʠʤʫʣʷʮʽʾ (ʷʢ ʩʝʧʪʘʣʴʥʦʾ, ʪʘʢ ʽ ʚʝʨʭʽʚʢʦʚʦʾ) ʚʽʢʦʤ 66,8 Ñ 10,17 ʨʦʢʫ (18 

ʯʦʣʦʚʽʢʽʚ ʪʘ 12 ʞʽʥʦʢ). ɺ ʛʨʫʧʫ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ ʙʫʣʦ ʚʢʣʶʯʝʥʦ 

30 ʧʘʮʽʻʥʪʽʚ ʟ ɸɺ ʙʣʦʢʘʜʦʶ ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʷ: ʫ 2 (7%) ʟ ʮʠʭ ʧʘʮʽʻʥʪʽʚ ʙʫʚ 

ʩʠʥʜʨʦʤ ʌʨʝʜʝʨʽʢʘ, ʪʘ ʫ 2 (7%) ï ɸɺ-ʙʣʦʢʦʤ ʧʽʩʣʷ ʢʘʪʝʪʝʨʥʦʾ ʨʘʜʽʦʯʘʩʪʦʪʥʦʾ 

ʘʙʣʷʮʽʾ ɸɺ-ʚʫʟʣʘ ʟ ʧʨʠʚʦʜʫ ʭʨʦʥʽʯʥʦʾ ʪʘʭʽʬʦʨʤʠ ʌʇ. 



мну 
 

ʉʝʨʝʜ ʧʘʮʽʻʥʪʽʚ ʛʨʫʧʠ ʉʇʉʉ 6 ʧʘʮʽʻʥʪʘʤ ʙʫʣʘ ʥʘʚ`ʷʟʘʥʘ ʽʩʪʠʥʥʘ ʉʇɻ, 1 

ʧʘʮʽʻʥʪʫ ï ʉʃʅʇɻ, ʽ 11 ʧʘʮʽʻʥʪʘʤ ï ʧʘʨʘʛʽʩʦʚʘ ʩʪʠʤʫʣʷʮʽ ̫(ʚʝʢʪʦʨ 

ʩʪʠʤʫʣʴʦʚʘʥʦʛʦ QRS ʟʙʽʛʘʚʩʷ ʟ ʥʘʪʠʚʥʠʤ QRS, ʯʘʩ ʘʢʪʠʚʘʮʽʾ ʃʐ ʥʝ 

ʧʝʨʝʚʠʱʫʚʘʚ 100 ʤʩ (ʽʥʪʝʨʚʘʣ ʚʽʜ ʩʪʠʤʫʣʫ ʜʦ ʧʽʢʘ R-ʭʚʠʣʽ ʚ ʛʨʫʜʥʦʤʫ 

ʚʽʜʚʝʜʝʥʥʽ ɽʂɻ V6) ʪʘ h ʠʨʠʥʘ QRS ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʘ 125 ʤʩ. ɼʦ ʛʨʫʧʠ 

ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ ʚʢʣʶʯʝʥʦ ʧʘʮʽʻʥʪʽʚ ʷʢ ʟ ʩʝʧʪʘʣʴʥʦʶ 

ʤʽʦʢʘʨʜʽʘʣʴʥʦʶ ʩʪʠʤʫʣʷʮʽʻʶ, ʪʘʢ ʽ ʟ ʚʝʨʭʽʚʢʦʚʦʶ ʩʪʠʤʫʣʷʮʽʻʶ. 8 ʧʘʮʽʻʥʪʽʚ 

(26%) ʛʨʫʧʠ ʇʐʉ ʙʫʣʠ ʽʟ ʚʝʨʭʽʚʢʦʚʦʶ ʩʪʠʤʫʣʷʮʽʻʶ.  

ʇʘʮʽʻʥʪʠ, ʱʦ ʚʭʦʜʠʣʠ ʚ ʛʨʫʧʫ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʠʤʫʣʷʮʽʡʥʦ-̔ ʥʜʫʢʦʚʘʥʦʾ 

ʢʘʨʜʽʦʤʽʦʧʘʪʽʾ ʤʘʣʠ ʚʽʜʧʦʚʽʜʘʪʠ ʥʘʩʪʫʧʥʠʤ ʢʨʠʪʝʨʽʷʤ: ʟʛʦʜʘ ʥʘ ʧʨʦʚʝʜʝʥʥʷ 

ʚʩʽʭ ʥʝʦʙʭʽʜʥʠʭ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ; ʚʽʢ ʧʘʮʽʻʥʪʘ ʤʘʚ ʙʫʪʠ 

ʥʝ ʤʝʥʰʝ 18 ʨʦʢʽʚ ʥʘ ʤʦʤʝʥʪ ʽʤʧʣʘʥʪʘʮʽʾ ʢʘʨʜʽʦʩʪʠʤʫʣʷʪʦʨʘ, ʪʘ ʥʝ ʙʽʣʴʰʝ 80 

ʨʦʢʽʚ ʥʘ ʤʦʤʝʥʪ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʛʣʷʜʫ; ʮʝ ʤʘʣʘ ʙʫʪʠ ʧʝʨʚʠʥʥʘ ʽʤʧʣʘʥʪʘʮʽʷ 

ʐɺʈʉ ʙʝʟ ʧʦʧʝʨʝʜʥʽʭ ʟʘʤʽʥ ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ ʐɺʈʉ ʘʙʦ ʝʢʩʪʨʘʢʮʽʡ 

ʝʥʜʦʢʘʨʜʽʘʣʴʥʠʭ ʝʣʝʢʪʨʦʜʽʚ; ʥʘʷʚʥʽʩʪʴ ʝʭʦʢʘʨʜʽʦʛʨʘʬʽʯʥʠʭ ʜʘʥʠʭ ʥʘ ʤʦʤʝʥʪ 

ʽʤʧʣʘʥʪʘʮʽʾ ʧʨʠʩʪʨʦʶ; ʟʙʝʨʝʞʝʥʘ ʬʨʘʢʮʽʷ ʚʠʢʠʜʫ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ ʥʘ ʤʦʤʝʥʪ 

ʽʤʧʣʘʥʪʘʮʽʾ (Ó 50%) ʐɺʈʉ; ʚʽʜʩʫʪʥʽʩʪʴ ʥʝʢʦʨʝʛʦʚʘʥʦʾ ʧʘʪʦʣʦʛʽʾ ʩʝʨʮʷ 

(ʢʣʘʧʘʥʥʦʾ, ʚʨʦʜʞʝʥʦʾ ʘʙʦ ʢʦʨʦʥʘʨʥʦʾ ʪʦʱʦ); ʩʫʤʘʨʥʠʡ ʚʽʜʩʦʪʦʢ ʰʣʫʥʦʯʢʦʚʦʾ 

ʩʪʠʤʫʣʷʮʽʾ ʥʘ ʤʦʤʝʥʪ ʦʛʣʷʜʫ ʤʘʚ ʙʫʪʠ Ó 90%.  

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʉɯʂʄʇ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ 130 ʤʝʜʠʯʥʠʭ ʢʘʨʪ ʧʘʮʽʻʥʪʽʚ ʟ 

2016 ʧʦ 2022 ʨʽʢ ʟ ʥʘʩʪʫʧʥʠʤʠ ʜʽʘʛʥʦʟʘʤʠ ʥʘ ʤʦʤʝʥʪ ʽʤʧʣʘʥʪʘʮʽʾ ʐɺʈʉ: 

ʘʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʘ ʙʣʦʢʘʜʘ ʚʠʩʦʢʦʛʦ ʩʪʫʧʝʥʷ, ʩʠʥʜʨʦʤ ʌʨʝʜʝʨʽʢʘ, ʘ ʪʘʢʦʞ 

ʙʨʘʜʠʩʠʩʪʦʣʽʯʥʘ ʬʦʨʤʘ ʬʽʙʨʠʣʷʮʽʾ ʧʝʨʝʜʩʝʨʜʴ. ʇʘʮʽʻʥʪʽʚ, ʷʢʽ ʧʦʛʦʜʞʫʚʘʣʠʩʴ 

ʥʘ ʦʙʩʪʝʞʝʥʥʷ ʪʘ ʚʽʜʧʦʚʽʜʘʣʠ ʢʨʠʪʝʨʽʷʤ ʚʢʣʶʯʝʥʥʷ ʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʽʜʽʙʨʘʥʦ 

ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ. ʋ ʜʘʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʫʚʽʡʰʣʦ ʚʩʴʦʛʦ 34 ʧʘʮʽʻʥʪʠ ʟ 

ʧʦʢʘʟʘʤʠ ʜʦ ʧʦʩʪʽʡʥʦʛʦ ʰʪʫʯʥʦʛʦ ʨʠʪʤʦʚʝʜʝʥʥʷ ʰʣʫʥʦʯʢʽʚ. ʗʢʱʦ ʥʘ ʤʦʤʝʥʪ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʛʣʷʜʫ ʨʝʻʩʪʨʫʚʘʣʦʩʴ ʟʥʠʞʝʥʥʷ ʌɺʃʐ < 45% (ʧʨʠ ʟʙʝʨʝʞʝʥʽʡ 

ʚʠʭʽʜʥʽʡ ʌɺʃʐ ï ʧʝʨʝʜ ̔ ʤʧʣʘʥʪʘʮʽʻ ʁʐɺʈʉ) ʪʘ ʙʫʣʘ ʚʠʢʣʶʯʝʥʘ ʚʠʨʘʞʝʥʘ 

ʧʘʪʦʣʦʛʽʷ ʢʦʨʦʥʘʨʥʠʭ ʩʫʜʠʥ, ʢʣʘʧʘʥʥʦʛʦ ʘʧʘʨʘʪʘ ʟʛʽʜʥʦ ʟ ʜʘʥʠʤʠ ɽʍʆʂɻ, ʘʙʦ 

ʽʥʰʽ ʧʨʠʯʠʥʠ (ʥʘʧʨʠʢʣʘʜ ʽʥʪʦʢʩʠʢʘʮʽʾ ʪʦʱʦ) ï ʢʣʽʥʽʯʥʠʡ ʩʪʘʥ ʧʘʮʽʻʥʪʘ 



мнф 
 

ʨʦʟʮʽʥʶʚʘʚʩʷ ʷʢ ʉɯʂʄʇ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʢʣʽʥʽʯʥʠʭ ʧʨʦʷʚʽʚ ʉʅ. ɺʠʟʥʘʯʝʥʥʷ 

ʉɯʄʇ ʨʽʟʥʠʪʴʩʷ ʚ ʨʽʟʥʠʭ ʜʞʝʨʝʣʘʭ. ʋ ʂʽʤ ʪʘ ʩʧʽʚʘʚʪ. [69] ʫ ʚʠʙʽʨʮʽ, ʱʦ ʩʢʣʘʣʘ 

130 ʧʘʮʽʻʥʪʽʚ, ʉɯʂʄʇ ʚʠʟʥʘʯʘʣʘʩʴ ʷʢ ʟʥʠʞʝʥʥʷ ʌɺʃʐ ʙʽʣʴʰʝ ʥʽʞ ʥʘ 10% ʽʟ 

ʨʝʟʫʣʴʪʫʶʯʦʶ ʌɺʃʐ < 50%. ʂʘʡʣ ʪʘ ʩʧʽʚʘʚʪ. [48] ʫ ʚʠʙʽʨʮ ̔ʟ 823 ʧʘʮʽʻʥʪʽʚ 

ʚʠʟʥʘʯʠʚ ʉɯʂʄ ʷʢ ʟʥʠʞʝʥʥʷ ʌɺʃʐ Ò 40%.  

ʏʘʩʪʦʪʘ ʚʠʥʠʢʥʝʥʥʷ ʉɯʂʄʇ ʚ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʛʨʫʧʽ ʩʢʣʘʣʘ 26% 

(ʢʘʨʜ̔ʦʤʽʦʧʘʪʽʷ ʨʦʟʚʠʥʫʣʘʩʴ ʫ 9 ʧʘʮʽʻʥʪʽʚ ʟ 34). ɺʩʽ ʭʚʦʨʽ, ʱʦ ʫʚʽʡʰʣʠ ʚ ʛʨʫʧʫ 

ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʠʤʫʣʷʮʽʡʥʦ-̔ ʥʜʫʢʦʚʘʥʦʾ ʢʘʨʜʽʦʤʽʦʧʘʪʽʾ ʤʘʣʠ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʫ 

ʤʽʦʢʘʨʜʽʘʣʴʥʫ ʩʪʠʤʫʣʷʮʽʶ. 9 (26 %) ʦʩʽʙ ʟ 34 ʤʘʣʠ ʚʝʨʭʽʚʢʦʚʫ ʩʪʠʤʫʣʷʮʽʶ ʇʐ, 

ʥ̔ʰʽ 25 (74%) ï ʨʽʟʥʽ ʚʘʨʽʘʥʪʠ ʩʝʧʪʘʣʴʥʦʾ ʤʽʦʢʘʨʜʽʘʣʴʥʦʾ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʾ 

ʩʪʠʤʫʣʷʮʽʾ. ʇʦʢʘʟʥʠʢ ʨʦʟʚʠʪʢʫ ʉɯʂʄʇ ʫ ʧʘʮʽʻʥʪʽʚ ʟʽ ʟʙʝʨʝʞʝʥʦʶ ʚʠʭʽʜʥʦʶ 

ʌɺʃʐ ʟʘ ʜʘʥʠʤʠ ʨʽʟʥʠʭ ʜʞʝʨʝʣ ʚʘʨʽʶʻ ʚʽʜ 7 ʜʦ 26 ʚʽʜʩʦʪʢʽʚ [48, 66-70]. ʗʢ 

ʙʫʣʦ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʫ ʚʝʣʠʢʦʤʫ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʏʦ ʪʘ 

ʩʧʽʚʘʚʪ. [70] ʨʠʟʠʢ ʩʤʝʨʪʥʦʩʪʽ ʟ ʙʫʜʴ-̫ ʢʠʭ ʧʨʠʯʠʥ ʪʘ ʛʦʩʧʽʪʘʣʽʟʘʮʽʾ ʟ ʧʨʠʚʦʜʫ 

ʉʅ ʙʫʚ ʟʥʘʯʥʦ ʚʠʱʠʤ ʩʝʨʝʜ ʧʘʮʽʻʥʪʽʚ ʟ ʉɯʂʄʇ. 

ʂʣʶʯʦʚʠʤ ʤʦʤʝʥʪʦʤ ʚ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʉɯʂʄʇ ʙʫʣʦ ʚʩʝʙʽʯʥʝ 

ʝʭʦʢʘʨʜʽʦʛʨʘʬʽʯʥʝ ʦʙʩʪʝʞʝʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʇʐʉ. ʉʝʨʝʜʥʷ ʌɺʃʐ ʚ ʟʘʛʘʣʴʥʽʡ 

ʚʠʙʽʨʮʽ ʥʘ ʤʦʤʝʥʪ ʽʤʧʣʘʥʪʘʮʽʾ ʐɺʈʉ ʩʢʣʘʣʘ 56,8 Ñ 5,3 %, ʱʦ ʙʫʣʦ ʩʪʘʪʠʩʪʠʯʥʦ 

ʟʥʘʯʫʱʝ ʙʽʣʴʰʝ ʥʽʞ ʥʘ ʤʦʤʝʥʪ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʛʣʷʜʫ 49,2 Ñ 8,9 % (p =.001). 

ʉʝʨʝʜʥʽʡ ʂɼʆ ʧʝʨʝʜ ̔ʤʧʣʘʥʪʘʮʽʻ ʁʩʪʘʥʦʚʠʚ 138,5 Ñ 24,6 ʤʣ, ʥʘ ʤʦʤʝʥʪ ʦʛʣʷʜʫ 

ï 145,2 Ñ 44,5 ʤʣ (p =.557). ʂɼɯ ʥʘ ʤʦʤʝʥʪ ʽʤʧʣʘʥʪʘʮʽʾ ʐɺʈʉ ʙʫʚ 69,95 Ñ 12,7 

ʤʣ/ʤ2, ʥʘ ʤʦʤʝʥʪ ʦʛʣʷʜʫ 70,4 Ñ 25,4 ʤʣ/ʤ2 (p =.742). ʉʝʨʝʜʥʽʡ ʜʽʘʤʝʪʨ ʣʽʚʦʛʦ 

ʧʝʨʝʜʩʝʨʜʷ ʥʘ ʤʦʤʝʥʪ ʽʤʧʣʘʥʪʘʮʽʾ ʩʢʣʘʚ 43,7 Ñ 5,1 ʤʤ, ʥʘ ʤʦʤʝʥʪ ʢʦʥʪʨʦʣʴʥʦʛʦ 

ʦʛʣʷʜʫ ï 44,06 Ñ 4,9 ʤʤ (p = .805), ʪʠʩʢ ʫ ʧʨʘʚʦʤʫ ʰʣʫʥʦʯʢʫ ʩʪʘʥʦʚʠʚ 40,8 Ñ 

6,6 ʪʘ 38,06 Ñ 7,8 mmHg ʥʘ ʤʦʤʝʥʪ ʽʤʧʣʘʥʪʘʮʽʾ ʪʘ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʛʣʷʜʫ 

ʚʽʜʧʦʚʽʜʥʦ (p =.091). ʉʝʨʝʜʥʷ ʰʠʨʠʥʘ ʥʘʪʠʚʥʦʛʦ QRS ʩʢʣʘʣʘ 120 Ñ 27 ʤʩ. 

ʌɺʃʐ ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʣʘʩʴ ʥʘ ʤʦʤʝʥʪ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʛʣʷʜʫ ʚ ʛʨʫʧʽ ʉɯʂʄʇ ʪʘ 

ʚ ʛʨʫʧʽ ʟ ̔ʟʙʝʨʝʞʝʥʦʶ ʩʢʦʨʦʪʣʠʚʦʶ ʟʜʘʪʥʽʩʪʶ ʃʐ: 38,6 Ñ 5,9 % vs. 53,5 Ñ 5,7 

% (p <.001). ʍʦʯʘ ʌɺʃʐ ʙʫʣʘ ʟʥʘʯʥʦ ʤʝʥʰʦʶ ʥʘ ʤʦʤʝʥʪ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʛʣʷʜʫ 

ʥʽʞ ʧʽʜ ʯʘʩ ʽʤʧʣʘʥʪʘʮʽʾ ʐɺʈʉ ʩʘʤʝ ʫ ʛʨʫʧʽ ʉɯʂʄʇ (55,2 Ñ 5,4 % vs. 38,6 Ñ 5,9 



мол 
 

%, p <.001), ʫ ʛʨʫʧʽ ʟʽ ʟʙʝʨʝʞʝʥʦʶ ʌɺʃʐ ʪʝʞ ʤʦʞʥʘ ʙʫʣʦ ʩʧʦʩʪʝʨʽʛʘʪʠ 

ʟʤʝʥh ʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ (57,5 Ñ 5,2 % vs. 53,5 Ñ 5,7 %, p = .01). ʂɼɯ ʃʐ 

ʟʥʘʯʥʦ ʟʙʽʣʴʰʠʚʩʷ ʟʘ ʯʘʩ ʚʽʜ ʽʤʧʣʘʥʪʘʮʽʾ ʐɺʈʉ ʜʦ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʛʣʷʜʫ ʚ ʛʨʫʧʽ 

ʉɯʂʄʇ (76,68 Ñ 11,74 vs. 97,9 Ñ 20,75 ʤʣ/ʤ2, p =.011). ʅʘ ʤʦʤʝʥʪ ʢʦʥʪʨʦʣʴʥʦʛʦ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʂɼɯ ʃʐ ʙʫʚ ʟʥʘʯʥʦ ʙʽʣʴʰʠʤ ʚ ʛʨʫʧʽ ʉɯʂʄʇ ʥʽʞ ʚ ʛʨʫʧʽ ʟʽ 

ʟʙʝʨʝʞʝʥʦʶ ʌɺʃʐ: 97,9 Ñ 20,75 vs. 60,9 Ñ 19,32 ʤʣ/ʤ2 (p <.001). ɼʽʘʤʝʪʨ ʃʇ ʽ 

ʪʠʩʢ ʚ ʇʐ ʙʫʣʠ ʟʥʘʯʥʦ ʙʽʣʴʰʠʤʠ ʚ ʛʨʫʧʽ ʉɯʂʄʇ ʥʽʞ ʚ ʢʦʥʪʨʦʣʴʥʽʡ ʧʽʜ ʯʘʩ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ (47 Ñ 2,95 vs. 42,9 Ñ 5,07 ʤʤ, p =.011, ʪʘ 43,8 Ñ 8,8 

vs. 35,6 Ñ 6,1 mmHg, p =.008). ʐʠʨʠʥʘ ʩʪʠʤʫʣʴʦʚʘʥʦʛʦ QRS ʫ ʛʨʫʧʽ ʉɯʂʄʇ 

ʙʫʣʘ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʙʽʣʴʰʦʶ ʟʘ ʪʘʢʫ ʚ ʛʨʫʧʽ ʟʽ ʟʙʝʨʝʞʝʥʦʶ ʌɺʃʐ (163 

Ñ 22,7 vs. 150,8 Ñ 14,5 ʤʩ, p=.046). ʊʦʙʪʦ ʤʦʞʥʘ ʙʫʣʦ ʩʧʦʩʪʝʨʽʛʘʪʠ ʦʟʥʘʢʠ 

ʟʥʘʯʥʦʛʦ ʥʝʛʘʪʠʚʥʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʢʘʤʝʨ ʩʝʨʮʷ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʉɯʂʄʇ. ʆʪʞʝ, 

ʚ ʟʥʘʯʥʦʾ ʯʘʩʪʠʥʠ ʧʘʮʽʻʥʪʽʚ (26%) ʟ ʧʦʩʪʽʡʥʦʶ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʶ 

ʩʪʠʤʫʣʷʮʽʻʶ ʟʘ ʯʘʩ ʢʦʥʪʨʦʣʴʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚʽʜʙʫʣʦʩʴ ʥʝʛʘʪʠʚʥʝ 

ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʢʘʤʝʨ ʩʝʨʮʷ ʟ̔ ʟʥʠʞʝʥʥʷʤ ʩʢʦʨʦʪʣʠʚʦʾ ʟʜʘʪʥʦʩʪʽ ʣʽʚʦʛʦ 

ʰʣʫʥʦʯʢʘ. ʋ 5 ʟ 9 (55%) ʧʘʮʽʻʥʪʽʚ ʮʽ ʥʝʛʘʪʠʚʥʽ ʟʤʽʥʠ ʤʦʞʥʘ ʙʫʣʦ ʩʧʦʩʪʝʨʽʛʘʪʠ 

ʚ ʧʝʨʰʠʡ ʨʽʢ ʧʽʩʣʷ ʽʤʧʣʘʥʪʘʮʽʾ ʩʠʩʪʝʤʠ ʰʪʫʯʥʦʛʦ ʨʠʪʤʦʚʝʜʝʥʥʷ. ɺʩʽ ʧʘʮʽʻʥʪʠ 

ʟ ʛʨʫʧʠ ʜʦʩʣʽʜʞʝʥʥʷ ʉɯʂʄʇ ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʢʦʥʪʨʦʣʴʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʙʫʣʠ ʪʘʢʦʞ ʥʘʧʨʘʚʣʝʥʽ ʥʘ ʧʨʦʪʦʢʦʣʴʥʝ ʝʭʦʢʘʨʜʽʦʛʨʘʬʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ 

ʷʢʦʤʫ ʙʫʣʠ ʚʠʢʦʥʘʥʽ ʚʠʤʽʨʠ ʚʥʫʪʨʽʰʥʴʦʰʣʫʥʦʯʢʦʚʦʾ ʪʘ ʤʽʞʰʣʫʥʦʯʢʦʚʦʾ 

ʤʝʭʘʥʽʯʥʦʾ ʘʩʠʥʭʨʦʥʽʾ, ʬʽʢʩʦʚʘʥʦ ʢʽʣʴʢʽʩʪʴ ʩʝʛʤʝʥʪʽʚ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ ʟ̔ 

ʟʥʠʞʝʥʦʶ ʜʝʬʦʨʤʘʮʽʻʶ, ʪʘ ʦʙʯʠʩʣʝʥʘ ʛʣʦʙʘʣʴʥʘ ʧʦʟʜʦʚʞʥʷ ʜʝʬʦʨʤʘʮʽʷ ʣʽʚʦʛʦ 

ʰʣʫʥʦʯʢʘ (GLS). ɺʥʫʪʨʽʰʥʴʦʰʣʫʥʦʯʢʦʚʘ ʤʝʭʘʥʽʯʥʘ ʘʩʠʥʭʨʦʥʽʷ ʙʫʣʘ ʟʥʘʯʥʦ 

ʙʽʣʴʰʦʶ ʚ ʛʨʫʧʽ ʉɯʂʄʇ ʥʽʞ ʚ ʛʨʫʧʽ ʟʽ ʟʙʝʨʝʞʝʥʦʶ ʌɺʃʐ ʽ ʩʪʘʥʦʚʠʣʘ 261,1 Ñ 

61 ʤʩ vs. 146,1 Ñ 62,8 ʤʩ (p= <.001)), ʤʽʞʰʣʫʥʦʯʢʦʚʘ ʤʝʭʘʥʽʯʥʘ ʘʩʠʥʭʨʦʥʽʷ 

ʧʝʨʝʚʘʞʘʣʘ ʫ ʧʘʮʽʻʥʪʽʚ ʷʢ ʟ ʢʘʨʜʽʦʤʽʦʧʘʪʽʻʶ, ʪʘʢ ʽ ʫ ʧʘʮʽʻʥʪʽʚ ʙʝʟ ʂʄʇ [91 Ñ 

36,4 ʤʩ vs. 54,2 Ñ 22,2 ʤʩ (p = .014)]. ʉʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ ʩʝʛʤʝʥʪʽʚ ʟ ̔ʟʥʠʞʝʥʦʶ 

ʜʝʬʦʨʤʘʮʽʻʶ ʫ ʛʨʫʧʽ ʉɯʂʄʇ ʙʫʣʘ ʟʥʘʯʥʦ ʙʽʣʴʰʦʶ ʥʽʞ ʚ ʛʨʫʧʽ ʙʝʟ ʂʄʇ [8,1 Ñ 

2,6 vs. 3,91 Ñ 2,3 (p <.001)], ʽ ʛʣʦʙʘʣʴʥʠʡ ʧʦʟʜʦʚʞʥʽʡ ʩʪʨʝʡʥ (GLS) ʟʥʘʯʥʦ 

ʟʥʠʞʝʥʠʡ [-9,7 Ñ 2,6 vs. -14,9 Ñ 3,4 % (p <.001)]. ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʢʦʨʝʣʶʶʪʴ ʟ 



мом 
 

ʜʘʥʠʤʠ, ʱʦ ʦʪʨʠʤʘʚ ɼʨʝʛʛʝʨ ʪʘ ʩʧʽʚʘʚʪ. [142]: ʧʘʮʽʻʥʪʠ ʟ ʉɯʂʄʇ ʤʘʣʠ ʚʠʱʽ 

ʧʦʢʘʟʥʠʢʠ ʚʥʫʪʨʽʰʥʴʦ- ʪʘ ʤʽʞʰʣʫʥʦʯʢʦʚʦʾ ʤʝʭʘʥʽʯʥʦʾ ʟʘʪʨʠʤʢʠ ʪʘ ʤʘʣʠ 

ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʘʩʠʥʭʨʦʥʥʠʭ ʩʝʛʤʝʥʪʽʚ. ɺ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʧʘʮʽʻʥʪʠ ʟ 

ʢʘʨʜʽʦʤʽʦʧʘʪʽʻʶ ʤʘʣʠ ʧʦʢʘʟʥʠʢʠ ʚʥʫʪʨʽʰʥʴʦ- ʪʘ ʤʽʞʰʣʫʥʦʯʢʦʚʦʾ ʤʝʭʘʥʽʯʥʦʾ 

ʘʩʠʥʭʨʦʥʽʾ ʙʽʣʴʰʽ ʥʘ 45 ʪʘ 41% ʚʽʜʧʦʚʽʜʥʦ ʥʽʞ ʚ ʛʨʫʧʽ ʟʽ ʟʙʝʨʝʞʝʥʦʶ ʌɺʃʐ. 

ʇʦʢʘʟʥʠʢ ʛʣʦʙʘʣʴʥʦʾ ʧʦʟʜʦʚʞʥʴʦʾ ʜʝʬʦʨʤʘʮʽʾ ʙʫʚ ʚ 1,5 ʨʘʟʘ ʟʥʠʞʝʥʠʡ ʚ ʛʨʫʧʽ 

ʢʘʨʜʽʦʤʽʦʧʘʪʽʾ ʚʽʜʥʦʩʥʦ ʛʨʫʧʠ ʟʽ ʟʙʝʨʝʞʝʥʦʶ ʌɺʃʐ.  

ɸʣʝ ʥʘʚʨʷʜ ʯʠ ʤʦʞʥʘ ʦʮʽʥʶʚʘʪʠ ʮʽ ʧʦʢʘʟʥʠʢʠ, ʷʢ ʧʦʪʝʥʮʽʡʥʽ ʬʘʢʪʦʨʠ 

ʨʠʟʠʢʫ ʚʠʥʠʢʥʝʥʥʷ ʉɯʂʄʇ ʚ ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ. ɽʭʦʢʘʨʜʽʦʛʨʘʬʽʯʥʽ ʚʠʤʽʨʠ 

ʚʠʢʦʥʫʚʘʣʠʩʴ ʧʽʜ ʯʘʩ ʢʦʥʪʨʦʣʴʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʡ ʟʥʘʯʥʘ ʚʽʜʤʽʥʥʽʩʪʴ ʮʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʨʫʧʘʭ ʩʢʦʨʽʰʝ ʙʫʣʘ ʥʘʩʣʽʜʢʦʤ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʉʅ 

ʪʘ ʥʝʛʘʪʠʚʥʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʧʦʨʦʞʥʠʥ ʩʝʨʮʷ. ɼʣʷ ʪʦʯʥʦʾ ʚʽʜʧʦʚʽʜʽ ʥʘ 

ʟʘʧʠʪʘʥʥʷ ʱʦ ʻ ʥʘʩʣʽʜʢʦʤ, ʘ ʱʦ ʧʨʠʯʠʥʦʶ ʉɯʂʄʇ, ʚʠʟʥʘʯʝʥʥʷ ʘʩʠʥʭʨʦʥʽʾ ʽ 

ʧʦʢʘʟʥʠʢʽʚ ʛʣʦʙʘʣʴʥʦʾ ʜʝʬʦʨʤʘʮʽʾ ʤʘʣʠ ʙ ʙʫʪʠ ʧʨʦʚʝʜʝʥʽ ʥʘ ʤʦʤʝʥʪ 

ʽʤʧʣʘʥʪʘʮʽʾ ʐɺʈʉ, ʘʣʝ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ ʙʫʣʦ ʙʽʣʴʰʝ 

ʨʝʪʨʦʩʧʝʢʪʠʚʥʠʤ.  

ʆʙʦʚô̫ ʟʢʦʚʠʤ ʘʩʧʝʢʪʦʤ ʚʠʚʯʝʥʥʷ ʉɯʂʄʇ ʙʫʚ ʘʥʘʣʽʟ 

ʝʣʝʢʪʨʦʢʘʨʜʽʦʛʨʘʬʽʯʥʠʭ ʜʘʥʠʭ ʪʘ ʧʘʨʘʤʝʪʨʽʚ ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ ʫ ʧʘʮʽʻʥʪʽʚ ʟ 

ʧʦʩʪʽʡʥʦʶ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʶ ʩʪʠʤʫʣʷʮʽʻʶ. ʐʠʨʠʥʘ ʥʘʪʠʚʥʦʛʦ QRS ʧʝʨʝʜ 

ʽʤʧʣʘʥʪʘʮʽʻʶ ʐɺʈʉ ʚ ʛʨʫʧʽ ʉɯʂʄʇ ʪʘ ʙʝʟ ʂʄʇ ʥʝ ʨʽʟʥʠʣʠʩʴ (124,4 Ñ 30,8 vs. 

119,8 Ñ 24,7, p = 1). ʄʦʨʬʦʣʦʛʽʷ ʥʘʪʠʚʥʦʛʦ (ʥʝʩʪʠʤʫʣʴʦʚʘʥʦʛʦ) QRS ʢʦʤʧʣʝʢʩʫ 

ʨʠʪʤʫ ʚ ʦʙʦʭ ʛʨʫʧʘʭ (ʉɯʂʄʇ ʪʘ ʙʝʟ ʂʄʇ) ʙʫʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʘʢʠʤʠ 

ʚʘʨʽʘʥʪʘʤʠ: ʚʫʟʴʢʠʡ QRS (ʙʝʟ ʚʽʜʭʠʣʝʥʴ ʧʨʦʚʝʜʝʥʥʷ) [4 (44 %) vs. 8 (30%)], 

ɹʇʅʇɻ [2 (22 %) vs. 5 (19%)], ɹʃʅʇɻ (1 (11 %) ʚ ʛʨʫʧʽ Cɯʂʄʇ ʪʘ ʚ ʞʦʜʥʦʛʦ 

ʧʘʮʽʻʥʪʘ ʙʝʟ ʉɯʂʄʇ), ʪʘ ʥʝʩʧʝʮʠʬʽʯʥʘ ʚʥʫʪʨʽʰʥʴʦʰʣʫʥʦʯʢʦʚʘ ʟʘʪʨʠʤʢʘ [2 (22 

%) vs. 3 (11%)]. ʐʠʨʠʥʘ ʩʪʠʤʫʣʴʦʚʘʥʦʛʦ QRS ʫ ʛʨʫʧʽ ʉɯʂʄʇ ʙʫʣʘ ʩʪʘʪʠʩʪʠʯʥʦ 

ʟʥʘʯʫʱʝ ʙʽʣʴʰʦʶ ʥʽʞ ʫ ʪʘʢʠʭ ʟ̔ ʟʙʝʨʝʞʝʥʦʶ ʌɺʃʐ (163 Ñ 22,7 vs. 150,8 Ñ 

14,5, p=.046). ɺ ʦʙʦʭ ʛʨʫʧʘʭ ʧʨʠ ʮʴʦʤʫ ʰʠʨʠʥʘ ʩʪʠʤʫʣʴʦʚʘʥʦʛʦ QRS ʟʥʘʯʥʦ 

ʟʙʽʣʴʰʫʚʘʣʘʩʴ ʚʽʜʥʦʩʥʦ ʥʘʪʠʚʥʦʛʦ QRS ʢʦʤʧʣʝʢʩʫ (124,4 Ñ 30,8 ʤʩ vs. 163 Ñ 

22,7 ʤʩ ʚ ʛʨʫʧʽ ʉɯʂʄʇ, p <.001, 119,8 Ñ 24,7 ʤʩ vs. 150,8 Ñ 14,5 ʤʩ ʚ ʛʨʫʧʽ ʙʝʟ 
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ʂʄʇ, p <.001). ʈʽʟʥʠʮʽ ʫ ʨʦʟʧʦʜʽʣʽ ʪʠʧʽʚ ʢʘʨʜʽʦʩʪʠʤʫʣʷʪʦʨʽʚ (ʦʜʥʦʢʘʤʝʨʥʠʭ 

ʘʙʦ ʜʚʦʢʘʤʝʨʥʠʭ ʪʠʧʽʚ), ʘ ʪʘʢʦʞ ʣʦʢʘʮʽʾ ʰʣʫʥʦʯʢʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ ʧʨʘʚʦʛʦ 

ʰʣʫʥʦʯʢʘ (ʚʝʨʭʽʚʢʦʚʘ, ʩʝʧʪʘʣʴʥʘ ʪʦʱʦ) ʤʽʞ ʛʨʫʧʘʤʠ ʥʝ ʙʫʣʦ. ʇʦʨʦʛʠ 

ʰʣʫʥʦʯʢʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ ʪʘ ʦʧʦʨʠ ʥʘ ʰʣʫʥʦʯʢʦʚʦʤʫ ʝʣʝʢʪʨʦʜʽ ʥʘ ʤʦʤʝʥʪ 

ʽʤʧʣʘʥʪʘʮʽʾ (0,74 Ñ 0,19 vs. 1,1 Ñ 0,92 ɺ, p =.37) ̔ ʥʘ ʤʦʤʝʥʪ ʦʛʣʷʜʫ (0,71 Ñ 0,18 

vs. 0,98 Ñ 0,35 ɺ, p =.081) ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʨʽʟʥʠʣʠʩʴ. ʉʠʛʥʘʣ ʯʫʪʣʠʚʦʩʪʽ ʚ ʛʨʫʧʽ 

ʉɯʂʄʇ ʪʘ ʙʝʟ ʂʄʇ ʥʝ ʚʽʜʨʽʟʥʷʣʠʩʴ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʥʘ ʤʦʤʝʥʪ 

ʽʤʧʣʘʥʪʘʮʽʾ (9,8 Ñ 5,76 vs 6,26 Ñ 4,02 ʤɺ, p =.945), ʧʨʦʪʝ ʥʘ ʤʦʤʝʥʪ ʦʛʣʷʜʫ 

ʩʠʛʥʘʣ ʯʫʪʣʠʚʦʩʪʽ ʚ ʛʨʫʧʽ ʉɯʂʄʇ ʙʫʚ ʟʥʘʯʥʦ ʟʥʠʞʝʥʠʡ ʧʦʨʽʚʥʷʥʦ ʟ ʪʘʢʠʤ ʫ 

ʧʘʮʽʻʥʪʽʚ ʛʨʫʧʠ ʟ ̔ʟʙʝʨʝʞʝʥʦʁ  ʌɺʃʐ (6,26 Ñ 4,02 vs. 11,56 Ñ 3,86 ʤɺ, p =.045). 

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʥʝ ʫ ʚʩʽʭ ʧʘʮʽʻʥʪʽʚ ʚʜʘʣʦʩʴ ʟʘʨʝʻʩʪʨʫʚʘʪʠ ʩʠʛʥʘʣ ʰʣʫʥʦʯʢʦʚʦʾ 

ʯʫʪʣʠʚʦʩʪʽ ʷʢ ʥʘ ʤʦʤʝʥʪ ʽʤʧʣʘʥʪʘʮʽʾ (n = 24, 68%), ʪʘʢ ʽ ʥʘ ʤʦʤʝʥʪ ʦʛʣʷʜʫ (n = 

14, 40%), ʦʩʢʽʣʴʢʠ ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʧʘʮʽʻʥʪʽʚ ʚ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʛʨʫʧʽ ʙʫʣʘ 

ʩʪʠʤʫʣʷʪʦʨʦʟʘʣʝʞʥʦʶ, ʪʦʙʪʦ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʦʟʥʘʢ ʥʘʷʚʥʦʩʪʽ ʟʘʤʽʩʥʦʛʦ 

ʨʠʪʤʫ. ʇʘʮʽʻʥʪʽʚ ʟ ʯʘʩʪʦʪʥʦ ʘʜʘʧʪʦʚʘʥʠʤ ʨʝʞʠʤʦʤ ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ ʙʫʣʦ 

ʙʽʣʴʰʝ ʚ ʛʨʫʧʽ ʉɯʂʄʇ ʥʽʞ ʙʝʟ ʂʄʇ (4 (44%) vs. 2 (8%), p =.0305). ʗʢ ʤʦʞʥʘ 

ʙʫʣʦ ʧʦʤʽʪʠʪʠ, ʧʘʮ̔̒ ʥʪʠ ʛʨʫʧʠ ʉɯʂʄʇ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʴ ʰʠʨʰʠʤ 

ʢʦʤʧʣʝʢʩʦʤ QRS ʥʽʞ ʧʘʮʽʻʥʪʠ ʙʝʟ ʉɯʂʄʇ, ʘ ʪʘʢʦʞ ʤʝʥʰʠʤ ʩʠʛʥʘʣʦʤ 

ʯʫʪʣʠʚʦʩʪʽ ʥʘ ʰʣʫʥʦʯʢʦʚʦʤʫ ʝʣʝʢʪʨʦʜʽ (ʷʢʱʦ ʪʘʢʠʡ ʧʘʨʘʤʝʪʨ ʚʜʘʚʘʣʦʩʴ 

ʟʘʬʽʢʩʫʚʘʪʠ). ɿʛʽʜʥʦ ʟ ʦʪʨʠʤʘʥʠʤʠ ʜʘʥʠʤʠ, h ʠʨʠʥʘ QRS ʚ ʛʨʫʧʽ ʉɯʂʄʇ ʙʫʣʘ 

ʟʥʘʯʫʱʝ ʙʽʣʴʦhʶ ʥʽʞ ʚ ʛʨʫʧʽ ʙʝʟ ʉɯʂʄʇ, ʘʣʝ ʛʦʚʦʨʠʪʠ ʧʨʦ ʥʝʟʘʣʝʞʥʽ 

ʧʨʝʜʠʢʪʦʨʠ ʨʦʟʚʠʪʢʫ ʉɯʂʄʇ ʥʘ ʦʩʥʦʚʽ ʮʠʭ ʜʘʥʠʭ ʙʫʣʦ ʨʘʥʦ. ɺ ʙʽʣʴʰʦʩʪʽ 

ʩʫʯʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ɦ ʦ ʚʠʚʯʘʣʠ ʧʨʝʜʠʢʪʦʨʠ ʨʦʟʚʠʪʢʫ ʉɯʂʄʇ ʟʘʟʥʘʯʘʻʪʴʩʷ, 

ʱʦ ʙʽʣʴʰ ʰʠʨʦʢʠʡ ʩʪʠʤʫʣʴʦʚʘʥʠʡ QRS ʢʦʤʧʣʝʢʩ ʨʘʟʦʤ ʟ ʚʽʜʩʦʪʢʦʤ 

ʣhʫʥʦʯʢʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ ʻ ʯʠʥʥʠʢʘʤʠ ʢʘʨʜʽʦʤʽʦʧʘʪʽʾ [65-70]. 

ɺ ʧʨʝʜʩʪʘʚʣʝʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʽʜʪʚʦʨʝʥʦ ʚʠʚʝʜʝʥʥʷ ʥʝʟʘʣʝʞʥʠʭ 

ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ʉɯʂʄʇ ʥʘ ʚʣʘʩʥʠʭ ʤʘʪʝʨʽʘʣʘʭ, ʭʦʯʘ ʚʠʙʽʨʢʘ ʙʫʣʘ 

ʟʥʘʯʥʦ ʤʝʥʰʦʶ ʥʽʞ ʚ ʧʦʜʽʙʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʦʧʠʩʘʥʠʭ ʫ ʩʚʽʪʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ 

[48,70]. ʅʘʤʠ ʙʫʣʘ ʟʘʩʪʦʩʦʚʘʥʘ ʤʦʜʝʣʴ ʣʦʛʽʩʪʠʯʥʦʾ ʨʝʛʨʝʩʽʾ. ʋ 

ʤʫʣʴʪʠʚʘʨʽʘʙʝʣʴʥʽʡ (ʙʘʛʘʪʦʬʘʢʪʦʨʥʽʡ) ʣʦʛʽʩʪʠʯʥʽʡ ʨʝʛʨʝʩʽʾ ʚʩʽ ʢʘʪʝʛʦʨʽʾ 



моо 
 

ʢʣʽʥʽʯʥʠʭ ʜʘʥʠʭ, ʱʦ ʟʘʜʦʚʦʣʴʥʷʣʠ ʧʦʨʦʛʦʚʝ ʟʥʘʯʝʥʥʷ p < 0,1 ʚ ʫʥʽʚʘʨʽʘʙʝʣʴʥʽʡ 

ʣʦʛʽʩʪʠʯʥʽʡ ʨʝʛʨʝʩʽʾ, ʙʫʣʠ ʚʢʣʶʯʝʥʽ ʚ ʤʦʜʝʣʴ. ʇʦʢʘʟʥʠʢʠ 

ʚʥʫʪʨʽʰʥʴʦʰʣʫʥʦʯʢʦʚʦʾ ʪʘ ʤʽʞʰʣʫʥʦʯʢʦʚʦʾ ʤʝʭʘʥʽʯʥʦʾ ʘʩʠʥʭʨʦʥʽʾ ʪʘ 

ʛʣʦʙʘʣʴʥʦʾ ʩʢʦʨʦʪʣʠʚʦʩʪʽ ʥʝ ʚʢʣʶʯʘʣʠʩʴ ʚ ʤʦʜʝʣʴ ʣʦʛʽʩʪʠʯʥʦʾ ʨʝʛʨʝʩʽʾ, ʭʦʯʘ ʽ 

ʙʫʣʠ ʟʥʘʯʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʟʘ ʮʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʚ ʛʨʫʧʽ ʉɯʂʄʇ ʪʘ ʛʨʫʧʽ ʙʝʟ ʂʄʇ. 

ʆʩʪʘʥʥʽ ʙʫʣʠ ʟʘʬʽʢʩʦʚʘʥʽ ʪʽʣʴʢʠ ʧʽʜ ʯʘʩ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʛʣʷʜʫ, ʘ ʥʝ ʧʽʜ ʯʘʩ 

ʽʤʧʣʘʥʪʘʮʽʾ ʐɺʈʉ, ʽ ʤʦʛʣʠ ʙʫʪʠ ʚʞʝ ʥʘʩʣʽʜʢʦʤ ʥʝʛʘʪʠʚʥʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ 

ʰʣʫʥʦʯʢʽʚ ʧʨʠ ʉɯʂʄʇ, ʘ ʥʝ ʧʨʠʯʠʥʦʶ. ɭʜʠʥʘ ʢʘʪʝʛʦʨʽʷ, ʱʦ ʟʘʜʦʚʦʣʴʥʷʣʘ 

ʧʦʨʦʛʦʚʝ ʟʥʘʯʝʥʥʷ p < 0,5 ʚ ʤʦʜʝʣʽ ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʾ (ʤʫʣʴʪʠʚʘʨʽʘʙʝʣʴʥʦʾ) 

ʨʝʛʨʝʩʽʾ ï ʰʠʨʠʥʘ ʩʪʠʤʫʣʴʦʚʘʥʦʛʦ QRS ʢʦʤʧʣʝʢʩʫ. ɹʽʣʴʰ ʰʠʨʦʢʠʡ 

ʩʪʠʤʫʣʴʦʚʘʥʠʡ QRS (ʚʽʜʥʦʰʝʥʥʷ ʨʠʟʠʢʽʚ [ɺʈ] 1,09 ʥʘ ʢʦʞʥʫ 1 ʤʩ ʟʙʽʣʴʰʝʥʥʷ 

ʰʠʨʠʥʠ QRS, ʜʦʚʽʨʯʠʡ ʽʥʪʝʨʚʘʣ [ɼɯ] 95% 1,01-1,17, p = 0,025) ʙʫʚ ʥʝʟʘʣʝʞʥʠʤ 

ʧʨʝʜʠʢʪʦʨʦʤ ʨʦʟʚʠʪʢʫ ʉɯʂʄʇ ʚ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ. ɺʽʜʥʦʰʝʥʥʷ ʨʠʟʠʢʽʚ 

1,09 ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʰʠʨʠʥʠ ʩʪʠʤʫʣʴʦʚʘʥʦʛʦ QRS ʥʘ ʦʜʥʝ 

ʟʥʘʯʝʥʥʷ (1 ʤʩ) ʟʙʽʣʴʰʠʪʴ ʰʘʥʩʠ ʚʠʥʠʢʥʝʥʥʷ ʉɯʂʄʇ ʚ 1,09 ʨʘʟʘ. ʆʪʞʝ, ʚ 

ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʧʦʩʪʽʡʥʦʶ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʶ ʩʪʠʤʫʣʷʮʽʻʶ 

ʪʘ ʟʙʝʨʝʞʝʥʦʶ ʌɺʃʐ ʙʫʚ ʚʠʚʝʜʝʥʠʡ ʥʝʟʘʣʝʞʥʠʡ ʧʨʝʜʠʢʪʦʨ ʚʠʥʠʢʥʝʥʥʷ 

ʉɯʂʄʇ, ʘ ʩʘʤʝ ʰʠʨʠʥʘ ʩʪʠʤʫʣʴʦʚʘʥʦʛʦ QRS ʢʦʤʧʣʝʢʩʫ. ʅʘ ʮʝʡ ʤʦʤʝʥʪ ʫ ʩʚʽʪʽ 

ʥʝʤʘʻ ʻʜʠʥʦʾ ʜʫʤʢʠ ʱʦʜʦ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ ʚʠʥʠʢʥʝʥʥʷ ʉɯʂʄʇ ʫ ʧʘʮʽʻʥʪʽʚ ʟʽ 

ʟʙʝʨʝʞʝʥʦʶ ʩʠʩʪʦʣʽʯʥʦʶ ʬʫʥʢʮʽʻʶ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ. ɼʦʩʣʽʜʞʝʥʥʷ, ̫ ʢʽ 

ʚʠʚʯʘʣʠ ʮʝ ʧʠʪʘʥʥʷ ʟʥʘʯʥʦ ʨʽʟʥʠʣʠʩʴ ʨʦʟʤʽʨʦʤ ʚʠʙʽʨʢʠ ʪʘ ʢʨʠʪʝʨʽʷʤʠ 

ʚʢʣʶʯʝʥʥʷ ʚ ʥʝʾ, ʘ ʪʘʢʦʞ ʧʦ ʨʽʟʥʦʤʫ ʚʠʟʥʘʯʘʣʠ ʟʙʝʨʝʞʝʥʫ ʚʠʭʽʜʥʫ ʌɺʃʐ ʪʘ 

ʩʪʠʤʫʣʷʮʽʡʥʦ-̔ ʥʜʫʢʦʚʘʥʫ ʢʘʨʜʽʦʤʽʦʧʘʪʽʶ [48, 65-70]. ɸʣʝ ʚ ʮʽʣʦʤʫ ʦʪʨʠʤʘʥʽ 

ʥʘʤʠ ʜʘʥʽ ʟʙʽʛʘʶʪʴʩʷ ʟ ʜʘʥʠʤʠ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʩʠʩʪʝʤʘʪʠʯʥʦ ʚʠʚʯʘʣʠ ʧʠʪʘʥʥʷ 

ʩʪʠʤʫʣʷʮʽʡʥʦ-̔ ʥʜʫʢʦʚʘʥʦʾ ʢʘʨʜʽʦʤʽʦʧʘʪʽʾ. ʂʘʡʣ ʪʘ ʩʧ̔ʚʘʚʪ. [48] ʚʠʚʽʚ ʚʠʭʽʜʥʫ 

ʌɺʃʐ ʪʘ ʚʽʜʩʦʪʦʢ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ ʷʢ ʟʤʽʥʥʽ, ʱʦ ʧʦʚô̫ ʟʘʥʽ ʟ 

ʨʦʟʚʠʪʢʦʤ. ʋ ʂʽʤ ʪʘ ʩʧʽʚʘʚʪ. [69] ʩʪʠʤʫʣʴʦʚʘʥʠʡ QRS ʢʦʤʧʣʝʢʩ ʢʦʨʝʣʶʚʘʚ ʽʟ 

ʉɯʂʄʇ (ʩʧʝʮʠʬʽʯʥʽʩʪʴ 90% ʰʠʨʠʥʠ QRS > 167 ʤʩ ʜʣʷ ʉɯʂʄʇ). ʏʦ ʪʘ ʩʧʽʚʘʚʪ. 

[70] ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʟ 618 ʧʘʮʽʻʥʪʽʚ (ʚʽʜʩʦʪʦʢ ʉɯʂʄʇ ʩʢʣʘʚ 14%) ʚʠʚʝʣʠ ʪʘʢʽ 

ʥʝʟʘʣʝʞʥʽ ʯʠʥʥʠʢʠ ʨʦʟʚʠʪʢʫ ʉɯʂʄʇΥ ʚʠʭʽʜʥʘ ɹʃʅʇɻ, ʪʨʠʚʘʣʽʩʪʴ 



моп 
 

ʩʪʠʤʫʣʴʦʚʘʥʦʛʦ QRS ʢʦʤʧʣʝʢʩʫ > 155 ʤʩ ʪʘ ʚʽʜʩʦʪʦʢ ʰʣʫʥʦʯʢʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ 

> 86%; ʧʨʠ ʮʴʦʤʫ ʢʦʤʙʽʥʘʮʽʷ ʯʠʥʥʠʢʽʚ (Ó 2) ʟʥʘʯʥʦ ʟʙʽʣʴʰʫʚʘʣʘ ʨʠʟʠʢ 

ʚʠʥʠʢʥʝʥʥʷ ʉɯʂʄʇ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚ ʞʦʜʥʦʤʫ ʟ ʜʦʩʣʽʜʞʝʥʴ ʚ ʷʢʠʭ 

ʜʦʩʣʽʜʞʫʚʘʣʠ ʬʘʢʪʦʨʠ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ʉɯʂʄʇ ʫ ʧʘʮʽʻʥʪʽʚ ʟʽ ʟʙʝʨʝʞʝʥʦʶ 

ʚʠʭʽʜʥʦʶ ʌɺʃʐ, ʥʝ ʙʫʣʦ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʯʽʪʢʦʛʦ ʟʚô̫ ʟʢʫ ʧʝʚʥʦʛʦ ʤʽʩʮʷ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʝʣʝʢʪʨʦʜʘ ʜʣʷ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ ʟ ʨʠʟʠʢʦʤ ʨʦʟʚʠʪʢʫ 

ʢʘʨʜʽʦʤʽʦʧʘʪʽʾ.  

ɿʛʽʜʥʦ ʟ ʜʘʥʠʤʠ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʽʣʴʰʝ ʥʽʞ ʫ ʯʚʝʨʪʽ ʧʘʮʽʻʥʪʽʚ ʟʽ 

ʟʙʝʨʝʞʝʥʦʶ ʚʠʭʽʜʥʦʶ ʩʢʦʨʦʪʣʠʚʦʶ ʟʜʘʪʥʽʩʪʶ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ (ʌɺʃʐ > 

50%) ʪʘ ʧʦʩʪʽʡʥʦʶ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʶ ʤʽʦʢʘʨʜʽʘʣʴʥʦʶ ʩʪʠʤʫʣʷʮʽʻʶ (Vp > 

90%) ʨʦʟʚʠʚʘʶʪʴʩʷ ʦʟʥʘʢʠ ʩʪʠʤʫʣʷʮʽʡʥʦ-̔ ʥʜʫʢʦʚʘʥʦʾ ʢʘʨʜʽʦʤʽʦʧʘʪʽʾ ʧʽʩʣʷ 

ʽʤʧʣʘʥʪʘʮʽʾ ʐɺʈʉ. ʗʢ ʚʞʝ ʟʘʟʥʘʯʘʣʦʩʴ, ʫ 5 ʟ 9, ʪʦʙʪʦ ʙʽʣʴʰʝ ʥʽʞ ʫ ʧʦʣʦʚʠʥʠ 

(55%) ʟ ʮʠʭ ʧʘʮʽʻʥʪʽʚ ʯʘʩ ʚʽʜ ʽʤʧʣʘʥʪʘʮʽʾ ʢʘʨʜʽʦʩʪʠʤʫʣʷʪʦʨʘ ʜʦ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʜʽʘʛʥʦʟʫ ʉɯʂʄʇ ʩʪʘʥʦʚʠʚ ʤʝʥʰʝ ʨʦʢʫ. ʊʦʤʫ ʤʦʞʥʘ ʜʦʧʫʩʪʠʪʠ, ʱʦ 

ʢʘʨʜʽʦʤʽʦʧʘʪʽʷ ʚʥʘʩʣʽʜʦʢ ʥʝʬʽʟʽʦʣʦʛʽʯʥʦʾ ʩʪʠʤʫʣʷʮʽʾ (ʷʢʦʶ ʻ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʘ 

ʤʽʦʢʘʨʜʽʘʣʴʥʘ ʩʪʠʤʫʣʷʮʽʷ) ʨʦʟʚʠʚʘʻʪʴʩʷ ʩʢʦʨʽʰʝ ʟʘ ʚʩʝ ʤʠʪʪʻʚʦ ʚ ʧʝʨʰʽ ʨʦʢʠ 

ʧʽʩʣʷ ʽʤʧʣʘʥʪʘʮʽʾ ʐɺʈʉ, ʘʥʽʞ ʧʦʚʽʣʴʥʦ ʧʨʦʛʨʝʩʫʻ ʟ ʯʘʩʦʤ. ʇʨʝʜʠʢʪʦʨʦʤ 

ʨʦʟʚʠʪʢʫ ʢʘʨʜʽʦʤʽʦʧʘʪʽʾ ʻ ʙʽʣʴʰ ʰʠʨʦʢʠʡ ʩʪʠʤʫʣʴʦʚʘʥʠʡ ʢʦʤʧʣʝʢʩ QRS. ɿʽ 

ʟʙʽʣʴʰʝʥʥʷʤ ʰʠʨʠʥʠ ʩʪʠʤʫʣʴʦʚʘʥʦʛʦ QRS ʢʦʤʧʣʝʢʩʫ ʟʨʦʩʪʘʻ ʚʽʨʦʛʽʜʥʽʩʪʴ 

ʨʦʟʚʠʪʢʫ ʉɯʂʄʇ. ʇʦʟʠʮʽʷ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʛʦ ʝʣʝʢʪʨʦʜʘ, ʟʚʘʞʘʶʯʠ ʥʘ ʚʩʝ, ʥʝ 

ʤʘ ̒ʟʥʘʯʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʨʦʟʚʠʪʦʢ ʢʘʨʜʽʦʤʽʦʧʘʪʽʾ. ʊʘʢʽ ʜʘʥʽ ʟʙʽʛʘʶʪʴʩʷ ʟ ʜʘʥʠʤʠ 

ʦʪʨʠʤʘʥʠʤʠ ʚ ʜʦʩʣʽʜʞʝʥʥʽ Protect-Pace [6], ʚ ʷʢʦʤʫ ʥʝ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʨʽʟʥʠʮʽ 

ʤʽʞ ʚʝʨʭʽʚʢʦʚʦʶ ʪʘ ʥʝʚʝʨʭʽʚʢʦʚʦʶ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʶ ʩʪʠʤʫʣʷʮʽʻʶ ʫ ʟʚô̫ ʟʢʫ 

ʽʟ ʉɯʂʄʇ. ɺ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʪʘʢʦʞ ʥʝ ʚʜʘʣʦʩʷ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʨʽʟʥʠʮʽ 

ʤʽʞ ʚʝʨʭʽʚʢʦʚʦʶ ʪʘ ʽʥʰʠʤʠ ʤʽʩʮʷʤʠ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ ʫ ʢʦʨʝʣʷʮʽʾ 

ʟ ʢʘʨʜʽʦʤʽʦʧʘʪʽʻʶ. ʉʪʠʤʫʣʷʮʽʷ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʫ ʧʘʮʽʻʥʪʽʚ ʟʽ 

ʟʙʝʨʝʞʝʥʦ ʁʩʠʩʪʦʣʽʯʥʦʶ ʬʫʥʢʮʽʻʶ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ ʤʦʞʝ ʧʦʪʝʥʮʽʡʥʦ ʩʪʘʪʠ 

ʤʝʪʦʜʦʤ ʚʠʙʦʨʫ ʜʣʷ ʟʥʠʞʝʥʥʷ ʨʠʟʠʢʽʚ ʨʦʟʚʠʪʢʫ ʉɯʂʄʇ ï ʉʇʉʉ ʽʥʜʫʢʫʻ 

ʰʚʠʜʢʫ ʝʣʝʢʪʨʠʯʥʫ ʘʢʪʠʚʘʮʽʶ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ ʟ ʨʝʟʫʣʴʪʫʶʯʠʤ ʚʫʟʴʢʠʤ 

ʢʦʤʧʣʝʢʩʦʤ QRS ʪʘ ʩʠʥʭʨʦʥʥʠʤ ʩʢʦʨʦʯʝʥʥʷʤ ʚʩʽʭ ʩʝʛʤʝʥʪʽʚ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ. 



мор 
 

ʄʝʪʦʶ ʥʘʩʪʫʧʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʠʢʠ ʽʤʧʣʘʥʪʘʮʽʾ ʩʠʩʪʝʤʠ 

ʜʣʷ ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ, ʘ ʪʘʢʦʞ ʦʮʽʥʢʘ ʝʣʝʢʪʨʦ- ʪʘ 

ʝʭʦʢʘʨʜʽʦʛʨʘʬʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʫ ʧʘʮʽʻʥʪʽʚ ʉʇʉʉ, ʚ ʪ.ʯ. ʫ ʧʦʨʽʚʥʷʥʥʽ ʽ ʛʨʫʧʦʶ 

ʧʘʮʽʻʥʪʽʚ ʟ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʶ ʩʪʠʤʫʣʷʮʽʻʶ.  

ʇʨʦʮʝʜʫʨʘ ʽʤʧʣʘʥʪʘʮʽʾ ʩʠʩʪʝʤʠ ʰʪʫʯʥʦʛʦ ʨʠʪʤʦʚʝʜʝʥʥʷ ʜʣʷ ʩʪʠʤʫʣʷʮʽʾ 

ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʝʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʯʥʽʡ ʣʘʙʦʨʘʪʦʨʽʾ ʟ 

ʥʘʷʚʥʠʤ ʥʝʦʙʭʽʜʥʠʤ ʝʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʯʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ ʜʣʷ ʦʮʽʥʢʠ ʢʨʠʪʝʨʽʾʚ 

ʟʘʭʦʧʣʝʥʥʷ ʩʠʩʪʝʤʠ ɻʽʩʘ-ʇʫʨʢʽʥô̒ . ɿʘʚʝʜʝʥʥʷ ʝʣʝʢʪʨʦʜʽʚ ʚʽʜʙʫʚʘʣʦʩʴ 

ʝʥʜʦʚʘʩʢʫʣʷʨʥʠʤ ʪʨʘʥʩʘʢʩʠʣʷʨʥʠʤ ʚʝʥʦʟʥʠʤ ʰʣʷʭʦʤ ʧʽʩʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʨʦʟʨʽʟʫ ʪʘ ʣʦʞʘ ʜʣʷ ʐɺʈʉ ʚ ʣʽʚʽʡ ʧʽʜʢʣʶʯʠʯʥʽʡ ʜʽʣʷʥʮʽ. 

ɺʠʚʝʜʝʥʥʷ ʢʨʠʪʝʨʽʾʚ ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʻ ʚʘʞʣʠʚʠʤ 

ʤʦʤʝʥʪʦʤ ʧʨʠ ʥʘʚ'ʷʟʫʚʘʥʥʽ ʤʘʢʩʠʤʘʣʴʥʦ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʩʪʠʤʫʣʷʮʽʾ ʧʘʮʽʻʥʪʘʤ ʟ 

ʨʽʟʥʠʤʠ ʬʦʨʤʘʤʠ ʙʨʘʜʽʘʨʠʪʤʽʡ. ɺ ʛʨʫʧʽ ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ 

(n=18) ʤʦʞʥʘ ʙʫʣʦ ʚʠʜʽʣʠʪʠ 3 ʧʽʜʛʨʫʧʠ. ɻʨʫʧʠ ʚʠʟʥʘʯʘʣʠʩʴ ʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, 

ʷʢʽ ʢʨʠʪʝʨʽʾ ʟʘʭʦʧʣʝʥʥʷ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʧʽʜ ʯʘʩ ʽʤʧʣʘʥʪʘʮʽʾ ʐɺʈʉ ʘʙʦ 

ʧʽʜ ʯʘʩ ʢʦʥʪʨʦʣʴʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʤʦʞʥʘ ʙʫʣʦ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʽ ʷʢʠʡ 

ʩʝʛʤʝʥʪ ʩʠʩʪʝʤʠ ɻʽʩʘ ï ʇʫʨʢʽʥô̒  ʙʫʚ ʩʪʠʤʫʣʴʦʚʘʥʠʡ. ʇʝʨʰʫ ʛʨʫʧʫ ç̔ ʩʪʠʥʥʦʾè 

ʛʽʩʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ ʩʢʣʘʣʠ ʧʘʮʽʻʥʪʠ (n = 6,33 %), ʫ ʷʢʠʭ ʙʫʣʠ ʯʽʪʢʦ 

ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʽ ʧʝʨʝʭʦʜʠ ʛʨʘʬʽʢʠ ʩʪʠʤʫʣʴʦʚʘʥʦʛʦ QRS ʢʦʤʧʣʝʢʩʫ ʟʽ 

ʟʤʝʥʰʝʥʥʷʤ ʘʤʧʣʽʪʫʜʠ ʰʣʫʥʦʯʢʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ. ʋ ʮʽʡ ʛʨʫʧʽ ʤʦʞʥʘ ʙʫʣʦ 

ʩʧʦʩʪʝʨʽʛʘʪʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʡ ʽʥʰʠʤ ʢʨʠʪʝʨʽʷʤ ʟʘʭʦʧʣʝʥʥʷ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ 

ʩʝʨʮʷ. ʎʝ ʙʫʣʠ ʪʘʢʽ ʢʨʠʪʝʨʽʾ ʷʢ ʽʥʪʝʨʚʘʣ ʚʽʜ ʩʪʠʤʫʣʫ ʜʦ ʧʽʢʘ R-ʭʚʠʣʽ ʫ 

ʚʽʜʚʝʜʝʥʥʽ V6 (St- V6RWPT), ʱʦ ʤʘʚ ʩʢʣʘʜʘʪʠ < 100 ʤʩ (80,83 Ñ 6,11 ʤʩ), ʧʦʚʥʘ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʤʦʨʬʦʣʦʛʽʾ ʪʘ ʚʝʢʪʦʨʫ ʩʪʠʤʫʣʴʦʚʘʥʦʛʦ QRS ʢʦʤʧʣʝʢʩʫ 

ʥʘʪʠʚʥʦʤʫ, ʷʢ ʽ ʥʘʷʚʥʽʩʪʴ ʜʠʩʢʨʝʪʥʦʾ ʣʦʢʘʣʴʥʦʾ ʰʣʫʥʦʯʢʦʚʦʾ ʝʣʝʢʪʨʦʛʨʘʤʠ ʟ 

ʽʥʪʝʨʚʘʣʦʤ ʚʽʜ ʩʪʠʤʫʣʫ ʜʦ ʰʣʫʥʦʯʢʽʚ (SïV), ʱʦ ʜʦʨʽʚʥʶʚʘʚ ʽʥʪʝʨʚʘʣʫ ʚʽʜ 

ʧʦʪʝʥʮʽʘʣʫ ʧʫʯʢʘ ɻʽʩʘ ʜʦ ʰʣʫʥʦʯʢʽʚ (HïV) ʥʘʪʠʚʥʦʛʦ QRS ï ʧʨʠ ʩʝʣʝʢʪʠʚʥʽʡ 

ʩʪʠʤʫʣʷʮʽʾ ʧʫʯʢʘ ɻʽʩʘ (ʉʉʇɻ). ɸʙʦ ʥʘʷʚʥʽʩʪʴ ʧʩʝʚʜʦ-ʜʝʣʴʪʘ ʭʚʠʣʽ ʪʨʠʚʘʣʽʩʪʶ, 

ʱʦ ʚʽʜʧʦʚʽʜʘʣʘ ʪʦʤʫ ʩʘʤʦʤʫ ʽʥʪʝʨʚʘʣʫ ʅïV ʧʨʠ ʥʝʩʝʣʝʢʪʠʚʥʽʡ ʩʪʠʤʫʣʷʮʽʾ 

ʧʫʯʢʘ ɻʽʩʘ (ʅʉʉʇɻ). ɼʨʫʛʫ ʛʨʫʧʫ çʧʘʨʘʛʽʩʦʚʦʾè ʩʪʠʤʫʣʷʮʽʾ (n = 11, 61 %) 



мос 
 

ʩʢʣʘʣʠ ʧʘʮʽʻʥʪʠ, ʚ ʷʢʠʭ ʥʝ ʤʦʞʥʘ ʙʫʣʦ ʯʽʪʢʦ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʟʥʘʯʥʦʾ ʟʤʽʥʠ 

ʰʠʨʠʥʠ QRS ʢʦʤʧʣʝʢʩʫ ʟʽ ʟʤʝʥʰʝʥʥʷʤ ʘʤʧʣʽʪʫʜʠ ʰʣʫʥʦʯʢʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ. 

ɺʦʜʥʦʯʘʩ ʜʦʚʞʠʥʘ QRS ʚ ʮʽʡ ʛʨʫʧʽ ʥʘ ʩʪʠʤʫʣʷʮʽʾ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʘ 125 ʤʩ 

(117,27 Ñ 8,01 ʤʩ) ʽ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʤʦʨʬʦʣʦʛʽʾ ʩʪʠʤʫʣʴʦʚʘʥʦʛʦ QRS ʢʦʤʧʣʝʢʩʫ 

ʥʘʪʠʚʥʦʤʫ ʙʫʣʘ ʚ ʜʦʧʫʩʪʠʤʠʭ ʤʝʞʘʭ: ʨʦʟʭʦʜʞʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʦʩ ̔ʩʝʨʮʷ 

ʩʢʣʘʜʘʣʦ ʥʝ ʙʽʣʴʰʝ ʥʽʞ 30̄, St-V6RWPT ʥʝ ʧʝʨʝʚʠʱʫʚʘʚ 100 ʤʩ (70 Ñ 6 ʤʩ). ɺ 

ʛʨʫʧʽ ʩʪʠʤʫʣʷʮʽʾ ʃʅʇɻ (n = 1,5 %) ʦʩʥʦʚʥʠʤ ʢʨʠʪʝʨʽʻʤ ʟʘʭʦʧʣʝʥʥʷ ʃʅʇɻ 

ʙʫʣʠ: ʧʦʷʚʘ ʛʨʘʬʽʢʠ ʙʣʦʢʘʜʠ ʧʨʘʚʦʾ ʥʽʞʢʠ ʧʫʯʢʘ ɻʽʩʘ (ɹʇʅʇɻ), St-V6RWPT < 

80 ʤʩ (68 ʤʩ), ʘʙʦ ʧʦʪʝʥʮʽʘʣʫ ʃʅʇɻ, ʱʦ ʧʝʨʝʜʫʚʘʚ ʰʣʫʥʦʯʢʦʚʦʤʫ ʥʘ 20-30 ʤʩ 

ʘʙʦ ʡʰʦʚ ʟʘ ʥʠʤ ʧʽʜ ʯʘʩ ʩʪʠʤʫʣʷʮʽʾ ʰʣʫʥʦʯʢʽʚ. ɺʽʜʧʦʚʽʜʥʽʩʪʴ ʢʨʠʪʝʨʽʷʤ 

ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʻ ʦʙʦʚ'ʷʟʢʦʚʦʶ ʫʤʦʚʦʶ ʜʣ̫ ʜʦʩʷʛʥʝʥʥʷ 

ʤʘʢʩʠʤʘʣʴʥʦ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʩʪʠʤʫʣʷʮʽʾ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʧʦʢʘʟʘʤʠ ʜʦ ʯʘʩʪʦʾ 

ʩʪʠʤʫʣʷʮʽʾ ʰʣʫʥʦʯʢʽʚ [12,143-145]. 

ʉʝʨʝʜʥʷ ʪʨʠʚʘʣʽʩʪʴ QRS ʧʨʠ ʛʦʩʧʽʪʘʣʽʟʘʮʽʾ ʪʘ ʧʽʜ ʯʘʩ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʩʝʨʝʜ ʧʘʮʽʻʥʪʽʚ, ʱʦ ʫʚʽʡʰʣʠ ʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʩʪʘʥʦʚʠʣʘ 116,5 Ñ 27,7 ʤʩ ʪʘ 119,1 

Ñ 10,09 ʤʩ ʚʽʜʧʦʚʽʜʥʦ (p = .654). ʅʘ ʤʦʤʝʥʪ ʢʦʥʪʨʦʣʴʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʫ 6 

(33 %) ʟ ʥʠʭ ʤʦʞʥʘ ʙʫʣʦ ʟʘʨʝʻʩʪʨʫʚʘʪʠ ʟʤʽʥʠ ʛʨʘʬʽʢʠ QRS ʢʦʤʧʣʝʢʩʫ ʟʽ 

ʟʤʝʥʰʝʥʥʷʤ ʘʤʧʣʽʪʫʜʠ ʰʣʫʥʦʯʢʦʚʦʾ ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ. ɺʩʴʦʛʦ ʚʜʘʣʦʩʴ 

ʚʠʜʽʣʠʪʠ 2 ʚʘʨʽʘʥʪʠ ʧʝʨʝʭʦʜʽʚ ʤʦʨʬʦʣʦʛʽʾ QRS ʢʦʤʧʣʝʢʩʫ ʟʽ ʟʤʽʥʦʶ ʘʤʧʣʽʪʫʜʠ 

ʩʪʠʤʫʣʷʮʽʾ. ɺ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʫ 4 (22 %) ʧʘʮʽʻʥʪʽʚ ʟ ʧʝʨʝʭʦʜʦʤ ʚʽʜ 

ʥʝʩʝʣʝʢʪʠʚʥʦʾ ʩʪʠʤʫʣʷʮʽʾ ʧʫʯʢʘ ɻʽʩʘ (ʅʉʉʇɻ) (ʪʨʠʚʘʣʽʩʪʴ QRS ʢʦʤʧʣʝʢʩʫ 

132,5 Ñ 8,75 ʤʩ) ʜʦ ʩʝʣʝʢʪʠʚʥʦʾ ʩʪʠʤʫʣʷʮʽʾ ʧʫʯʢʘ ɻʽʩʘ (ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ 

ʪʨʠʚʘʣʦʩʪʽ QRS 97,5 Ñ 12,5 ʤʩ). ʋ 2 (11 %) ʟ ʮʠʭ ʧʘʮʽʻʥʪʽʚ ʧʝʨʝʭʽʜ ʚʽʜʙʫʚʘʚʩʷ 

ʚʽʜ ʉʉʇɻ ʟ ʢʦʨʝʢʮʽʻʶ ɹʇʅʇɻ ʜʦ ʉʉʇɻ ʙʝʟ ʢʦʨʝʢʮʽʾ ɹʇʅʇɻ, ʽ ʜʘʣʽ ï ʜʦ ʚʪʨʘʪʠ 

ʟʘʭʦʧʣʝʥʥʷ ʤʽʦʢʘʨʜʘ ʰʣʫʥʦʯʢʽʚ. ɯʥʰʠʡ ʚʘʨʽʘʥʪ ʫ 2 ʧʘʮʽʻʥʪʽʚ (11 %) ʧʝʨʝʜʙʘʯʘʚ 

ʧʝʨʝʭʽʜ ʚʽʜ ʅʉʉʇɻ (ʩʝʨʝʜʥʷ ʰʠʨʠʥʘ QRS 120 ʤʩ) ʜʦ ʤʽʦʢʘʨʜʽʘʣʴʥʦʾ 

ʩʝʧʪʘʣʴʥʦʾ ʰʣʫʥʦʯʢʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ (ʪʨʠʚʘʣʽʩʪʴ QRS 155 Ñ 5 ʤʩ), ʽ ʜʘʣʽ ï ʟ ̔

ʟʤʝʥʰʝʥʥʷʤ ʘʤʧʣʽʪʫʜʠ ʩʪʠʤʫʣʷʮʽʾ ʜʦ ʚʪʨʘʪʠ ʟʘʭʦʧʣʝʥʥʷ ʤʽʦʢʘʨʜʘ ʰʣʫʥʦʯʢʽʚ. 

ʊʘʢʫ ʟʤʽʥʫ ʛʨʘʬʽʢʠ ɽʂɻ ʤʦʞʥʘ ʙʫʣʦ ʩʧʦʩʪʝʨʽʛʘʪʠ ʫ ʟʚô̫ ʟʢʫ ʟ ʨʽʟʥʠʤʠ ʧʦʨʦʛʘʤʠ 

ʟʘʭʦʧʣʝʥʥʷ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʪʘ ʤʽʦʢʘʨʜʘ ʧʝʨʝʛʦʨʦʜʢʠ ʧʨʘʚʦʛʦ 



мот 
 

ʰʣʫʥʦʯʢʘ. ʎʝʡ ʢʨʠʪʝʨʽʡ ʻ ʦʩʥʦʚʥʠʤ, ʱʦ ʜʦʚʦʜʠʪʴ ʥʘʷʚʥʽʩʪʴ ʟʘʭʦʧʣʝʥʥʷ 

ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʪʘ ʚʠʟʥʘʯʘʻ ç̔ ʩʪʠʥʥʫè ʩʪʠʤʫʣʷʮʽʶ ʧʫʯʢʘ ɻʽʩʘ. ʆʜʠʥ 

(5 %) ʧʘʮʽʻʥʪ ʟ ʧʦʚʥʦʶ ʘʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʦʶ ʙʣʦʢʘʜʦʶ ʙʫʚ ʥʘ ʧʦʩʪʽʡʥʽʡ 

ʥʝʩʝʣʝʢʪʠʚʥʽʡ ʩʪʠʤʫʣʷʮʽʾ ʃʅʇɻ ï ʪʨʠʚʘʣʽʩʪʴ QRS ʢʦʤʧʣʝʢʩʫ ʙʫʣʘ 125 ʤʩ. 

ʈʝʰʪʘ 11 (61 %) ʧʘʮʽʻʥʪʽʚ ʧʽʜʧʘʜʘʣʠ ʧʽʜ ʢʨʠʪʝʨʽʾ ʧʘʨʘʛʽʩʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ ʙʝʟ 

ʚʠʜʠʤʠʭ ʧʝʨʝʭʦʜʽʚ ʛʨʘʬʽʢʠ QRS ʢʦʤʧʣʝʢʩʫ ʟ̔ ʟʤʝʥʰʝʥʥʷʤ ʘʤʧʣʽʪʫʜʠ 

ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ. ʉʝʨʝʜʥʷ ʪʨʠʚʘʣʽʩʪʴ QRS ʩʪʘʥʦʚʠʣʘ 117,27 Ñ 8,01 ʤʩ. ɺʝʢʪʦʨ 

ʩʪʠʤʫʣʴʦʚʘʥʦʛʦ QRS ʚʽʜʧʦʚʽʜʘʚ ʥʘʪʠʚʥʦʤʫ QRS. ʉʝʨʝʜʥʽʡ ʽʥʪʝʨʚʘʣ ʚʽʜ 

ʩʪʠʤʫʣʫ ʜʦ ʧʽʢʘ R-ʭʚʠʣʽ ʫ ʚʽʜʚʝʜʝʥʥʽ V6 (St-RWPTV6), ʱʦ ʩʚʽʜʯʠʚ ʧʨʦ ʯʘʩ 

ʘʢʪʠʚʘʮʽʾ ʃʐ, ʩʪʘʥʦʚʠʚ 73,2 Ñ 8,7 ʤʩ. ʋ ʛʨʫʧʽ ʟ ʉʇɻ ʩʪʠʤʫʣʷʮʽʻʶ St-RWPTV6 

ʩʷʛʘʚ 80,3 Ñ 6,1 ʤʩ. ʇʨʠ ʧʝʨʝʭʦʜʽ ʚʽʜ ʥʝʩʝʣʝʢʪʠʚʥʦʾ ʜʦ ʩʝʣʝʢʪʠʚʥʦʾ ʩʪʠʤʫʣʷʮʽʾ 

ʧʫʯʢʘ ɻʽʩʘ ʧʦʢʘʟʥʠʢ ʥʝ ʟʤʽʥʶʚʘʚʩʷ. ʋ ʛʨʫʧʽ ʧʘʨʘʛʽʩʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ ʩʝʨʝʜʥʽʡ 

ʽʥʪʝʨʚʘʣ ʚʽʜ ʩʪʠʤʫʣʫ ʜʦ ʧʽʢʘ R-ʭʚʠʣʽ ʫ ʚʽʜʚʝʜʝʥʥʽ V6 ʩʪʘʥʦʚʠʚ 70 Ñ 6 ʤʩ. ʆʮʽʥʢʘ 

çʧʝʨʝʭʦʜʽʚè ʧʨʠ ʟʤʽʥʽ ʘʤʧʣʽʪʫʜʠ ʩʪʠʤʫʣʷʮʽʾ ʻ ʢʣʶʯʦʚʠʤ ʤʦʤʝʥʪʦʤ ʫ 

ʚʠʟʥʘʯʝʥʥʽ ʧʦʨʦʛʽʚ ʟʘʭʦʧʣʝʥʥʷ ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ [144]. 

ʋʚʘʞʥʘ ʦʮʽʥʢʘ ʧʘʪʝʨʥʫ ʟʤʽʥʠ ʛʨʘʬʽʢʠ ɽʂɻ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʧʦʤʽʪʠʪʠ ʚʪʨʘʪʫ 

ʟʘʭʦʧʣʝʥʥʷ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʧʨʠ ʉʇɻ ʘʙʦ ʉʃʅʇɻ ʪʘ ʚʞʠʪʠ ʥʝʦʙʭʽʜʥʠʭ 

ʟʘʭʦʜʽʚ ʧʨʠ ʧʨʦʛʨʘʤʫʚʘʥʥʽ ʽʤʧʣʘʥʪʦʚʘʥʦʛʦ ʧʨʠʩʪʨʦʶ. 

ʉʝʨʝʜʥʷ ʌɺʃʐ ʫ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʛʨʫʧʽ ʧʝʨʝʜ ʚʪʨʫʯʘʥʥʷʤ ʪʘ ʥʘ ʤʦʤʝʥʪ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʩʪʘʥʦʚʠʣʠ 56,42 Ñ 9,13 ʪʘ 57,07 Ñ 5,38 % 

ʚʽʜʧʦʚʽʜʥʦ (p = .511). ʂɼʆ ï 130,27 Ñ 23,88 ʤʣ ʪʘ 111,53 Ñ 18,08 ʤʣ (p = .342), 

ʂʉʆ ï 55,1 Ñ 17,72 ʤʣ ʪʘ 49,5 Ñ 13,4 ʤʣ (p = .66), ʩʝʨʝʜʥʽʡ ʜʽʘʤʝʪʨ ʣʽʚʦʛʦ 

ʧʝʨʝʜʩʝʨʜʷ ʧʝʨʝʜ ʦʧʝʨʘʮʽʻ ʁʜʦʩʷʛʘʚ 4,01 Ñ 0,6 ʩʤ, ʥʘ ʤʦʤʝʥʪ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ï 

3,91 Ñ 0,58 ʩʤ (p = .959). ʅʘ ʤʦʤʝʥʪ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʧʦʩʪʽʡʥʦʶ 

ʩʪʠʤʫʣʷʮʽʻʶ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʧʨʦʚʦʜʠʣʠ ʦʮʽʥʶʚʘʥʥʷ ʛʣʦʙʘʣʴʥʦʾ 

ʧʦʟʜʦʚʞʥʴʦʾ ʜʝʬʦʨʤʘʮʽʾ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ ʟʘ ʩʪʘʥʜʘʨʪʥʦʶ ʤʝʪʦʜʠʢʦʶ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʧʝʢʣ-ʪʨʝʢʽʥʛ ʝʭʦʢʘʨʜʽʦʛʨʘʬʽʾ. ʉʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ʛʣʦʙʘʣʴʥʦʾ 

ʧʦʟʜʦʚʞʥʴʦʾ ʜʝʬʦʨʤʘʮʽʾ (GLS) ʥʘ ʉʇʉʉ ʩʪʘʥʦʚʠʚ 17,4 Ñ 2,78 %. ʋ ʛʨʫʧʽ ʟ 

ç̔ ʩʪʠʥʥʦʶè ʩʪʠʤʫʣʷʮʽʻʶ ʧʫʯʢʘ ɻʽʩʘ (n = 6, 33 %) ʮʝʡ ʧʦʢʘʟʥʠʢ ʩʷʛʘʚ 15,2 Ñ 

5,67 % (2 ʧʘʮʽʻʥʪʠ ʟ ʽʰʝʤʽʯʥʦʶ ʭʚʦʨʦʙʦʶ ʩʝʨʮʷ ʪʘ ʟʽ ʟʥʠʞʝʥʦʶ ʌɺʃʐ ʧʝʨʝʜ 



моу 
 

ʚʪʨʫʯʘʥʥʷʤ). ʋ ʛʨʫʧʽ ʟ ʧʘʨʘʛʽʩʦʚʦʶ ʩʪʠʤʫʣʷʮʽʻʁ  GLS ʙʫʚ 18,17 Ñ 2,56 %. ʋ 

ʧʘʮʽʻʥʪʘ ʟʽ ʩʪʠʤʫʣʷʮʽʻʶ ʣʽʚʦʾ ʥʽʞʢʠ ʧʫʯʢʘ ɻʽʩʘ GLS ʙʫʚ 22 %. ʊʘʢʦʞ ʚʠʢʦʥʘʣʠ 

ʦʮʽʥʶʚʘʥʥʷ ʛʣʦʙʘʣʴʥʦʾ ʧʦʟʜʦʚʞʥʴʦʾ ʜʝʬʦʨʤʘʮʽʾ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ ʧʨʠ ʟʤʽʥʽ 

ʘʤʧʣʽʪʫʜʠ ʰʣʫʥʦʯʢʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ ʫ ʧʘʮʽʻʥʪʘ, ʚ ʷʢʦʛʦ ʚʜʘʣʦʩʷ 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʟʤʽʥʠ ʛʨʘʬʽʢʠ ɽʂɻ ʧʨʠ ʟʤʝʥʰʝʥʥʽ ʘʤʧʣʽʪʫʜʠ ʰʣʫʥʦʯʢʦʚʦʾ 

ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ. ʅʘʪʠʚʥʠʡ QRS ʢʦʤʧʣʝʢʩ ʙʝʟ ʩʪʠʤʫʣʷʮʽʾ ʩʷʛʘʚ 90 ʤʩ, GLS ʧʨʠ 

ʮʴʦʤʫ ʙʫʚ 17,9 %, ʜʦʚʞʠʥʘ QRS ʢʦʤʧʣʝʢʩʫ ʧʨʠ ʥʝʩʝʣʝʢʪʠʚʥʽʡ ʩʪʠʤʫʣʷʮʽʾ 

(ʧʦʨʽʛ ʅʉʉʇɻ ï 3,25 ɺ/0,4 ʤʩ) ʩʪʘʥʦʚʠʣʘ 130 ʤʩ ʧʨʠ GLS ï 17,4 %. ʇʨʠ ʚʪʨʘʪʽ 

ʟʘʭʦʧʣʝʥʥʷ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʟʽ ʟʤʝʥʰʝʥʥʷʤ ʘʤʧʣʽʪʫʜʠ ʰʣʫʥʦʯʢʦʚʦʾ 

ʩʪʠʤʫʣʷʮʽʾ (< 3 ɺ/0,4 ʤʩ) ʰʠʨʠʥʘ QRS ʧʨʠ ʤʽʦʢʘʨʜʽʘʣʴʥʽʡ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʽʡ 

ʩʪʠʤʫʣʷʮʽʾ ʩʪʘʥʦʚʠʣʘ 168 ʤʩ, GLS ʧʨʠ ʮʴʦʤʫ ʜʨʘʤʘʪʠʯʥʦ ʟʤʝʥʰʫʚʘʚʩʷ ʜʦ 12,7 

%. ʊʘʢʘ ʢʘʨʪʠʥʘ ʙʫʣʘ ʥʘʩʣʽʜʢʦʤ ʚʪʨʘʪʠ ʩʠʥʭʨʦʥʥʦʩʪʽ ʩʢʦʨʦʯʝʥʥʷ ʩʪʽʥʦʢ ʃʐ ʥʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʧʘʪʝʨʥʫ ʘʢʪʠʚʘʮʽʾ ʧʨʠ ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ 

ʩʝʨʮʷ. ʇʨʠ ʮʴʦʤʫ ʨʦʟʰʠʨʝʥʥʷ QRS ʢʦʤʧʣʝʢʩʫ ʧʨʠ ʅʉʉʇɻ ʚʽʜʥʦʩʥʦ ʥʘʪʠʚʥʦʛʦ 

QRS ʢʦʤʧʣʝʢʩʫ (ʥʘ 40 ʤʩ) ʥʝ ʤʘʣʦ ʢʣʽʥʽʯʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʬʽʟʽʦʣʦʛʽʯʥʘ 

ʘʢʪʠʚʘʮʽʷ ʰʣʫʥʦʯʢʽʚ ʟʙʝʨʽʛʘʣʘʩʷ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʦʜʥʦʯʘʩʥʝ ʟʘʭʦʧʣʝʥʥʷ 

ʯʘʩʪʠʥʠ ʤʽʦʢʘʨʜʘ ʧʝʨʝʛʦʨʦʜʢʠ ʧʨʘʚʦʛʦ ʰʣʫʥʦʯʢʘ. ʃʠʰʝ ʚʪʨʘʪʘ ʟʘʭʦʧʣʝʥʥʷ 

ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʥʘ ʩʪʠʤʫʣʷʮʽʾ ʟʥʘʯʥʦ ʧʦʛʽʨʰʫʚʘʣʘ ʛʣʦʙʘʣʴʥʠʡ ʩʪʨʝʡʥ. 

ʆʢʨʝʤʠʤ ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ 

ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʙʫʣʦ ʩʧʝʮʠʬʽʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʐɺʈʉ ʧʽʩʣʷ ʽʤʧʣʘʥʪʘʮʽʾ 

ʧʨʠʩʪʨʦʶ. ʇʘʨʘʤʝʪʨʠ ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ ʙʫʣʠ ʩʪʘʥʜʘʨʪʥʦ ʟʘʜʘʥʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʧʝʨʚʠʥʥʠʭ ʧʦʢʘʟʽʚ ʜʦ ʽʤʧʣʘʥʪʘʮʽʾ ʐɺʈʉ, ʘʣʝ ʟ ʢʦʨʝʢʮʽʻʶ ʘʤʧʣʽʪʫʜʠ 

ʰʣʫʥʦʯʢʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ ʪʘ ʘʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʦʾ ʟʘʪʨʠʤʢʠ ʜʦ ʧʦʨʦʛʽʚ 

ʟʘʭʦʧʣʝʥʥʷ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ (ʧʫʯʢʘ ɻʽʩʘ ʘʙʦ ʣʽʚʦʾ ʥʽʞʢʠ ʧʫʯʢʘ ɻʽʩʘ). 

ʊʦʙʪʦ ʘʤʧʣʽʪʫʜʘ ʰʣʫʥʦʯʢʦʚʦʾ ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ ʙʫʣʘ ʟʘʧʨʦʛʨʘʤʦʚʘʥʘ ʚʽʜʥʦʩʥʦ 

ʧʦʨʦʛʽʚ ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ, ʘ ʥʝ ʚʽʜʥʦʩʥʦ ʤʽʥʽʤʘʣʴʥʦʛʦ 

ʧʦʨʦʛʫ ʟʘʭʦʧʣʝʥʥʷ ʰʣʫʥʦʯʢʽʚ. ʗʢʱʦ ʮʝ ʙʫʣʘ ɸɺ-ʩʠʥʭʨʦʥʽʟʦʚʘʥʘ ʩʪʠʤʫʣʷʮʽʷ (n 

= 16, 88 %), ʘʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʘ ʟʘʪʨʠʤʢʘ ʙʫʣʘ ʢʦʨʝʛʦʚʘʥʘ ʟ ʚʨʘʭʫʚʘʥʥʷʤ 

ʣʘʪʝʥʪʥʦʩʪʽ ʚʽʜ ʩʪʠʤʫʣʫ ʜʦ ʧʦʯʘʪʢʫ QRS ʢʦʤʧʣʝʢʩʫ ʧʨʠ ʉʉʇɻ ʘʙʦ ʚʽʜʥʦʩʥʦ 

ʪʨʠʚʘʣʦʩʪʽ ʧʩʝʚʜʦ-ʜʝʣʴʪʘ ʭʚʠʣʽ ʧʨʠ ʅʉʉʇɻ ï ɦ ʦ ʚ ʦʙʦʭ ʚʠʧʘʜʢʘʭ ʩʪʘʥʦʚʠʣʦ 



моф 
 

ʪʨʠʚʘʣʽʩʪʴ ʽʥʪʝʨʚʘʣʫ ʧʨʦʚʝʜʝʥʥʷ ʽʤʧʫʣʴʩʫ ʚʽʜ ʧʫʯʢʘ ɻʽʩʘ ʜʦ ʰʣʫʥʦʯʢʽʚ (HïV 

ʽʥʪʝʨʚʘʣ). ʊʦʙʪʦ ʚʽʜ ʩʪʘʥʜʘʨʪʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʩʪʠʤʫʣʴʦʚʘʥʦʾ ʪʘ ʜʝʪʝʢʪʦʚʘʥʦʾ 

ʘʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʦʾ ʟʘʪʨʠʤʢʠ (150/120 ʤʩ) ʚʽʜʨʘʭʦʚʫʚʘʣʘʩʴ ʜʦʚʞʠʥʘ 

ʽʥʪʝʨʚʘʣʫ ʚʽʜ ʧʦʪʝʥʮʽʘʣʫ ʧʫʯʢʘ ɻʽʩʘ ʜʦ ʰʣʫʥʦʯʢʽʚ (50 ʤʩ) ʽ ʩʷʛʘʣʘ 100/70 ʤʩ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ ʰʪʫʯʥʦʛʦ ʨʠʪʤʦʚʝʜʝʥʥʷ ʟ ʯʽʪʢʠʤʠ ʢʨʠʪʝʨʽʷʤʠ 

ʟʘʭʦʧʣʝʥʥʷʤ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʚʠʤʘʛʘʻ ʩʧʝʮʠʬʽʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ʧʨʠʩʪʨʦʶ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʬʫʥʢʮʽʾ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʧʦʨʦʛʽʚ 

ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ ʤʦʞʝ ʟʥʽʚʝʣʶʚʘʪʠ ʧʦʟʠʪʠʚʥʠʡ ʝʬʝʢʪ ʚʽʜ ʩʪʠʤʫʣʷʮʽʾ 

ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ, ʽ ʥʘʚʧʘʢʠ, ʧʦʛʨʽʰʠʪʠ ʢʣʽʥʽʯʥʽ ʥʘʩʣʽʜʢʠ ʚʥʘʩʣʽʜʦʢ 

ʚʠʢʣʶʯʥʦ ʤʽʦʢʘʨʜʽʘʣʴʥʦʛʦ ʟʘʭʦʧʣʝʥʥʷ ʧʨʘʚʦʛʦ ʰʣʫʥʦʯʢʘ [138-140]. 

ɿʘ ʧʝʨʽʦʜ ʚʽʜ ʩʽʯʥʷ 2023 ʨʦʢʫ ʜʦ ʩʽʯʥʷ 2024 ʨʦʢʫ ʚ ɼʋ çʅɯʉʉʍ ʽʤ. ʄ.ʄ. 

ɸʤʦʩʦʚʘ ʅɸʄʅ ʋʢʨʘʽʾʥʠè ʫ 7 ʧʘʮʽʻʥʪʽʚ ʙʫʣʘ ʟʘʩʪʦʩʦʚʘʥʘ ʉʃʅʇɻ ʚ ʢʦʥʪʝʢʩʪʽ 

ʣʽʢʫʚʘʥʥʷ ʭʨʦʥʽʯʥʦʾ ʬʦʨʤʠ ʬʽʙʨʠʣʷʮʽʾ ʧʝʨʝʜʩʝʨʜʴ ʽʟ ʧʦʩʣʽʜʫʶʯʦʶ ʘʙʣʷʮʽʻʶ 

ʘʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ ï ʜʣʷ ʢʦʥʪʨʦʣʶ ʯʘʩʪʦʪʠ ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ. 

ʋ ʚʩʽʭ ʚʠʧʘʜʢʘʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʝʥʜʦʢʘʨʜʽʘʣʴʥʠʡ ʝʣʝʢʪʨʦʜ ʜʣʷ 

ʝʥʜʦʢʘʨʜʽʣʴʥʦʾ ʩʪʠʤʫʣʷʮʽʾ ʙʝʟ ʧʨʦʩʚʽʪʫ ʜʣʷ ʩʪʠʣʝʪʫ Select Secure 3830, 69 ʩʤ 

(Medtronic, ʉʐɸ) ̔ ʟ ʩʧʝʮʽʘʣʴʥʦʶ ʩʠʩʪʝʤʦʶ ʜʦʩʪʘʚʢʠ ʜʦ ʥʴʦʛʦ C315HIS. 

ʇʨʦʮʝʜʫʨʘ ʽʤʧʣʘʥʪʘʮʽʾ ʧʨʦʭʦʜʠʣʘ ʧʦ ʩʪʘʥʜʘʨʪʥʽʡ ʤʝʪʦʜʠʮʽ ʦʧʠʩʘʥʽʡ ʚʠʱʝ, ʘʣʝ 

ʫ 5 ʽʟ 7 ʧʘʮʽʻʥʪʽʚ (71%) ʦʜʥʦʝʪʘʧʥʦ ʽʟ ʽʤʧʣʘʥʪʘʮʽʻʶ ʩʠʩʪʝʤʠ ʉʃʅʇɻ 

ʪʨʘʥʩʬʝʤʦʨʘʣʴʥʦ ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ ʨʘʜʽʦʯʘʩʪʦʪʥʘ ʘʙʣʷʮʽʷ ɸɺ-ʟ'ʻʜʥʘʥʥʷ 

ʩʪʘʥʜʘʨʪʥʠʤ 4 ʤʤ ʢʘʪʝʪʝʨʦʤ (ʟ ʘʙʦ ʙʝʟ ʘʢʪʠʚʥʦʛʦ ʦʨʦʰʝʥʥʷ) ʥʘ ʧʘʨʘʤʝʪʨʘʭ ʚʽʜ 

30 ʜʦ 45 ɺʪ.  ʋ ʜʚʦʭ (29%) ʧʘʮʽʻʥʪʽʚ ʧʨʦʮʝʜʫʨʘ ʜʝʩʪʨʫʢʮʽʾ ɸɺ-ʟ'ʻʜʥʘʥʥʷ ʙʫʣʘ 

ʨʦʟʚʝʜʝʥʘ ʚ ʯʘʩʽ ʥʘ ʜʝʢʽʣʴʢʘ ʜʥʽʚ ʽʟ ʧʨʦʮʝʜʦʫʨʦʶ ʽʤʧʣʘʥʪʘʮʽʾ ʩʠʩʪʝʤʠ 

ʰʪʫʯʥʦʛʦ ʨʠʪʤʦʚʝʜʝʥʥʷ. ʋ ʚʩʽʭ ʧʘʮʽʻʥʪʽʚ ʚʜʘʣʦʩʷ ʜʦʩʷʛʪʠ ʢʨʠʪʝʨʽʾʚ ʉʃʅʇɻ: 

ʛʨʘʬʽʢʘ QRS ʢʦʤʧʣʝʢʩʫ ʧʦ ʪʠʧʫ Qr ʘʙʦ qR ʫ V1 ʥʘ ʩʪʠʤʫʣʷʮʽʾ; St-V6RWPT 

ʽʥʪʝʨʚʘʣ < 80 ʤʩ (ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʩʢʣʘʣʦ 78, 14 Ñ 13,32 ʤʩ); ʨʽʟʥʠʮʷ ʤʽʞ 

ʽʥʪʝʨʚʘʣʘʤʠ St-V1RWPT ï St-V6RWPT > 44 ʤʩ (ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ 55,66 Ñ 

12,02 ʤʩ). ʋ 3 ʟ 7 ʧʘʮʽʻʥʪʽʚ (42%) ʚʜʘʣʦʩʴ ʟʘʬʽʢʩʫʚʘʪʠ ʧʦʪʝʥʮʽʘʣ ʃʅʇɻ. 

ʐʠʨʠʥʘ ʩʪʠʤʫʣʴʦʚʘʥʦʛʦ QRS ʢʦʤʧʣʝʢʩʫ ʚ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʛʨʫʧʽ ʩʢʣʘʣʘ 137,5 Ñ 

10,37 ʤʩ. ʉʝʨʝʜʥʽʡ ʧʦʨʽʛ ʟʘʭʦʧʣʝʥʥʷ ʃʅʇɻ ʩʢʣʘʚ 1,75 Ñ 0,41 ɺ ʥʘ 0,4 ʤʩ, ʧʦʨʽʛ 



мпл 
 

ʘʥʦʜʥʦʾ ʩʪʠʤʫʣʷʮʽʾ ʩʢʣʘʚ 3,25 Ñ 0,5 ɺ ʥʘ 0,4 ʤʩ (ʚʜʘʣʦʩʷ ʧʨʦʝʤʦʥʩʪʨʫʚʘʪʠ ʫ 5 

ʟ 7 (71%) ʧʘʮʽʻʥʪʽʚ). ɯʥʪʨʘʦʧʝʨʘʮʽʡʥʫ ʧʝʨʬʦʨʘʮʽʶ ʝʣʝʢʪʨʦʜʘ ʯʝʨʝʟ ʄʐʇ 

ʤʦʞʥʘ ʙʫʣʦ ʩʧʦʩʪʝʨʽʛʘʪʠ ʚ 2 ʟ 7 ʧʘʮʽʻʥʪʽʚ (28%), ʘʣʝ ʧʽʩʣʷ ʮʴʦʛʦ ʫ ʮʠʭ ʧʘʮʽʻʥʪʽʚ 

ʚʜʘʣʦʩʴ ʫʩʧʽʰʥʦ ʨʝʽʤʧʣʘʥʪʫʚʘʪʠ ʝʣʝʢʪʨʦʜ ʚ ʜʽʣʷʥʢʫ ʃʅʇɻ. ɺʩʽ ʧʘʮʽʻʥʪʠ ʥʘ 

ʤʦʤʝʥʪ ʽʤʧʘʣʘʥʪʘʮʽʾ ʤʘʣʠ ʟʥʠʞʝʥʫ ʌɺʃʐ (<50%), ʱʦ ʩʢʣʘʣʘ ʚ ʩʝʨʝʜʥʴʦʤʫ 36, 

66 Ñ 7,47 %. ʉʝʨʜʥʽʡ ʂɼʆ ʃʐ ʩʪʘʥʦʚʠʚ  175, 4 Ñ 36,06 ʤʣ, ʜʽʘʤʝʪʨ ʃʇ ï 45,6 

Ñ 3,36 ʤʤ, ʪʠʩʢ ʚ ʇʐ ï 37, 5 Ñ 6,45. ʉʝʨʝʜʥʷ ʪʦʚʱʠʥʘ ʤʽʞʣʫʥʦʯʢʦʚʦʾ ʧʝʨʝʪʠʥʢʠ 

ʩʪʘʥʦʚʠʣʘ 11 Ñ 1,4 ʤʤ. 5 ʽʟ 7 ʧʘʮʽʻʥʪʽʚ ʤʘʣʠ ʚʫʟʴʢʠʡ QRS ʢʦʤʧʣʝʢʩ ʥʘ ʤʦʤʝʥʪ 

ʽʤʧʣʘʥʪʘʮʽʾ ʐɺʈʉ. ʋ ʚʩʽʭ ʧʘʮʽʻʥʪʽʚ ʟ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʚʜʘʣʦʩʴ ʫʩʧʽʰʥʦ 

ʚʠʢʦʥʘʪʠ ʘʙʣʷʮʽʶ ɸɺ-ʟ'ʻʜʥʘʥʥʷ ʽʟ ʮʽʣʣʶ ʢʦʥʪʨʦʣʶ ʏʉʉ ʧʨʠ ʭʨʦʥʽʯʥʽʡ 

ʪʘʭʽʬʦʨʤʽ ʬʽʙʨʠʣʷʮʽʾ ʧʝʨʝʜʩʝʨʜʴ. ɺ ʞʦʜʥʦʛʦ ʧʘʮʽʻʥʪʘ ʥʝ ʚʽʜʙʫʣʦʩʴ ʜʠʩʣʦʢʘʮʽʾ 

ʝʥʜʦʢʘʨʜʽʘʣʴʥʦʛʦ ʝʣʝʢʪʨʦʜʫ ʜʣʷ ʉʃʅʇɻ ʚ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜʽ. 

ɼʠʩʣʦʢʘʮʽʷ ʝʥʜʦʢʘʨʜʽʣʴʥʦʛʦ ʝʣʝʢʪʨʦʜʫ ʜʣʷ ʉʃʅʇɻ ʥʝ ʻ ʯʘʩʪʠʤ ʫʩʢʣʘʜʥʝʥʥʷʤ, 

ʪʦʤʫ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʧʘʮʽʻʥʪʽʚ ʽʟ ʭʨʦʥʽʯʥʦʶ ʌʇ ʘʙʣʷʮʽʶ ɸɺ-ʟô̒ ʜʥʘʥʥʷ ʥʘ ʜʫʤʢʫ 

ʘʚʪʦʨʘ ʜʦʮʽʣʴʥʦ ʚʠʢʦʥʫʚʘʪʠ ʦʜʥʦʝʪʘʧʥʦ ʽʟ ʽʤʧʣʘʥʪʘʮʽʻʶ ʐɺʈʉ. ɼʘʥʽ ʩʚʽʪʦʚʦʾ 

ʣʽʪʝʨʘʪʫʨʠ ʧʽʜʪʚʝʨʜʞʫʪʴ ʙʝʟʧʝʯʥʽʩʪʴ ʪʘʢʦʾ ʧʨʘʢʪʠʢʠ [150]. 

ɼʣʷ ʘʥʘʣʽʟʫ ʚʽʜʜʘʣʝʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ 

ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʧʦʨʽʚʥʷʥʦ ʟ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʶ ʩʪʠʤʫʣʷʮʽʻʶ ʙʫʣʦ ʚʽʜʽʙʨʘʥʦ 48 

ʧʘʮʽʻʥʪʽʚ ï 18 ʟ ʉʇʉʉ ʪʘ 30 ʟ ʇʐʉ. ʐʠʨʠʥʘ ʥʘʪʠʚʥʦʛʦ (ʥʝʩʪʠʤʫʣʴʦʚʘʥʦʛʦ) 

QRS ʢʦʤʧʣʝʢʩʫ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʨʽʟʥʠʣʘʩʴ ʤʽʞ ʛʨʫʧʘʤʠ ʉʇʉʉ ʪʘ ʇʐʉ, ʘʣʝ 

ʰʠʨʠʥʘ ʩʪʠʤʫʣʴʦʚʘʥʦʛʦ QRS ʢʦʤʧʣʝʢʩʫ ʙʫʣʘ ʟʥʘʯʥʦ ʙʽʣʴʰʦʶ ʫ ʛʨʫʧʽ ʇʐʉ 

ʥʽʞ ʫ ʛʨʫʧʽ ʉʇʉʉ (152,32 Ñ 18,13 vs. 119,12 Ñ 8,8 ʤʩ, p < .001). ʉʧʦʩʪʝʨʽʛʘʣʦʩʴ 

ʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʰʠʨʠʥʠ QRS ʢʦʤʧʣʝʢʩʫ ʚ ʛʨʫʧʽ ʇʐʉ ʥʘ ʩʪʠʤʫʣʷʮʽʾ 

ʚʽʜʥʦʩʥʦ ʥʘʪʠʚʥʦʛʦ QRS ʢʦʤʧʣʝʢʩʫ (115,91 Ñ 25,38 vs. 152,32 Ñ 18,13 ʤʩ, p 

< .001). ʊʘʢʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʰʠʨʠʥʠ QRS ʚ ʛʨʫʧʽ ʉʇʉʉ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ. ʅʝ 

ʙʫʣʦ ʟʥʘʯʥʦʾ ʨʽʟʥʠʮʽ ʧʦʢʘʟʥʠʢʽʚ ʧʘʨʘʤʝʪʨʽʚ ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ ï ʩʠʛʥʘʣʫ 

ʯʫʪʣʠʚʦʩʪʽ ʪʘ ʦʧʦʨʫ ʥʘ ʰʣʫʥʦʯʢʦʚʦʤʫ ʝʣʝʢʪʨʦʜʽ ʤʽʞ ʛʨʫʧʘʤʠ ʥʘ ʤʦʤʝʥʪ 

ʽʤʧʣʘʥʪʘʮʽʾ ʐɺʈʉ, ʷʢ ʽ ʥʘ ʤʦʤʝʥʪ ʢʦʥʪʨʦʣʴʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ (ʚʽʜʟʥʘʯʘʣʘʩʴ 

ʪʝʥʜʝʥʮʽʷ ʜʦ ʤʝʥʰʠʭ ʟʥʘʯʝʥʴ ʩʠʛʥʘʣʫ ʯʫʪʣʠʚʦʩʪʽ ʫ ʛʨʫʧʽ ʉʇʉʉ ʚʽʜʥʦʩʥʦ 



мпм 
 

ʛʨʫʧʠ ʇʐʉ ʥʘ ʤʦʤʝʥʪ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʛʣʷʜʫ ï 5,16 Ñ 5,26 vs. 10,5 Ñ 4,29 ʤɺ, p 

= .088). ʇʦʨʦʛʠ ʩʪʠʤʫʣʷʮʽʾ ʥʘ ʰʣʫʥʦʯʢʦʚʦʤʫ ʝʣʝʢʪʨʦʜʽ ʚ ʛʨʫʧʽ ʉʇʉʉ ʙʫʣʠ 

ʚʠʱʠʤʠ ʷʢ ʤʦʤʝʥʪ ʽʤʧʣʘʥʪʘʮʽʾ ʐɺʈʉ (1,18 Ñ 0,54 vs. 0,81 Ñ 0,2, p =.021), ʪʘʢ ʽ 

ʥʘ ʤʦʤʝʥʪ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʛʣʷʜʫ (2,13 Ñ 1,49 vs. 0,91 Ñ 0,36, p = .019). ʉʣʽʜ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʦʨʦʛʘʤʠ ʩʪʠʤʫʣʷʮʽʾ ʚ ʛʨʫʧʽ ʉʇʉʉ ʚʚʘʞʘʣʠʩʴ ʪʘʢʽ, ʱʦ 

ʩʪʦʩʫʚʘʣʠʩʴ ʟʘʭʦʧʣʝʥʥʷ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ (ʷʢʱʦ ʤʦʞʥʘ ʙʫʣʦ ʯʽʪʢʦ 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʧʝʨʝʭʦʜʠ ʧʨʠ ʟʤʽʥʽ ʘʤʧʣʽʪʫʜʠ ʩʪʠʤʫʣʷʮʽʾ), ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʤʽʦʢʘʨʜʽʘʣʴʥʦʾ ʩʪʠʤʫʣʷʮʽʾ ʚ ʛʨʫʧʽ ʇʐʉ. ʆʪʞʝ, ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʭʦʯʘ ʧʦʨʦʛʠ 

ʩʪʠʤʫʣʷʮʽʾ ʙʫʣʠ ʜʝʱʦ ʚʠʱʠʤʠ ʚ ʛʨʫʧʽ ʉʇʉʉ ʥʽʞ ʚ ʇʐʉ, ʘʣʝ ʩʪʠʤʫʣʴʦʚʘʥʠʡ 

QRS ʢʦʤʧʣʝʢʩ ʙʫʚ ʟʥʘʯʥʦ ʚʫʞʯʠʤ ʥʽʞ ʚ ʛʨʫʧʽ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ. 

ʇʨʠ ʧʦʨʽʚʥʷʣʴʥʦʤʫ ʘʥʘʣʽʟʽ ʜʘʥʠʭ ɽʭʦʂɻ ʚ ʛʨʫʧʽ ʉʇʉʉ ʪʘ ʇʐʉ ʜʣʷ ʦʮʽʥʢʠ 

ʩʪʫʧʝʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʢʘʤʝʨ ʩʝʨʮʷ ʧʨʠ ʧʦʩʪʽʡʥʽʡ 

ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ ʰʣʫʥʦʯʢʽʚ ʤʠ ʦʪʨʠʤʘʣʠ ʜʘʥʽ ʥʘ ʢʦʨʠʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ. ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʪʘʢʠʭ 

ʝʭʦʢʘʨʜʽʦʛʨʘʬʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʷʢ ʌɺʃʐ, ʂɼʆ ʪʘ ʂʉʆ ʃʐ ʪʘ ʜʽʘʤʝʪʨʘ ʃʇ ʥʝ 

ʨʽʟʥʠʣʠʩʴ ʚ ʦʙʦʭ ʛʨʫʧʘʭ ʥʘ ʤʦʤʝʥʪ ʽʤʧʣʘʥʪʘʮʽʾ ʐɺʈʉ. ʅʘ ʤʦʤʝʥʪ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʛʣʷʜʫ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʟʤʝʥʰʝʥʥʷ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʌɺʃʐ ʚ 

ʛʨʫʧʽ ʇʐʉ, ʷʢ ʚʽʜʥʦʩʥʦ ʛʨʫʧʠ ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ (51,59 Ñ 

8,55 vs. 58,64 Ñ 4,58 %, p = .004), ʪʘʢ ʽ ʚʽʜʥʦʩʥʦ ʩʝʨʝʜʥʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚ ʮʽʡ ʞʝ 

ʛʨʫʧʽ (ʇʐʉ) ʥʘ ʤʦʤʝʥʪ ʽʤʧʣʘʥʪʘʮʽʾ ʐɺʈʉ (51,59 Ñ 8,55 vs. 58,21 Ñ 4,66 %, p 

< .001). ʋ ʛʨʫʧʽ ʞ ʉʇʉʉ ʟʥʠʞʝʥʥʷ ʟʥʘʯʝʥʥʷ ʌɺʃʐ ʟ ʯʘʩʦʤ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ. 

ɺʽʜʟʥʘʯʘʣʠʩʴ ʤʝʥʰʽ ʧʦʢʘʟʥʠʢʠ ʂɼʆ ʃʐ ʫ ʛʨʫʧʽ ʉʇʉʉ ʚʽʜʥʦʩʥʦ ʛʨʫʧʠ ʇʐʉ 

(107,93 Ñ 20,33 vs. 138,75 Ñ 35,3 ʤʣ, p = .003), ʂʉʆ ʃʐ (44,45 Ñ 11,06 vs. 68,92 

Ñ 26,98 ʤʣ), ʪʘ ʜʽʘʤʝʪʨʘ ʣʽʚʦʛʦ ʧʝʨʝʜʩʝʨʜʷ (38,29 Ñ 6,82 vs. 43,56 Ñ 5,07 ʤʤ, p 

= .006) ʥʘ ʤʦʤʝʥʪ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʛʣʷʜʫ. ʊʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʟʥʘʯʥʘ ʨʽʟʥʠʮʷ ʚ 

ʧʦʢʘʟʥʠʢʘʭ ʧʦʟʜʦʚʞʥʴʦʾ ʜʝʬʦʨʤʘʮʽʾ ʤʽʞ ʜʚʦʤʘ ʛʨʫʧʘʤʠ ï ʧʽʜ ʯʘʩ ʢʦʥʪʨʦʣʴʥʦʛʦ 

ʦʛʣʷʜʫ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʟʥʠʞʝʥʥʷ ʛʣʦʙʘʣʴʥʦʛʦ ʩʪʨʝʡʥʫ ʫ ʛʨʫʧʽ ʇʐʉ ʚʽʜʥʦʩʥʦ 

ʛʨʫʧʠ ʉʇʉʉ (14,22 Ñ 3,66 vs. 18,49 Ñ 2,5 %, p < .001). ɼʘʥʽ ʦʪʨʠʤʘʥʽ ʟ 

ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʉʇɻ ʪʘ ʇʐʉ, ʘ ʪʘʢʦʞ ʉʃʅʇɻ ʪʘ ʇʐʉ 

[46,47] ʧʦʢʘʟʘʣʠ, ʱʦ ʛʦʩʧʽʪʘʣʽʟʘʮʽʷ ʟ ʧʨʠʚʦʜʫ ʍʉʅ, ʧʦʢʘʟʥʠʢʠ ʩʤʝʨʪʥʦʩʪʽ ʟ 



мпн 
 

ʙʫʜʴ-̫ ʢʠʭ ʧʨʠʯʠʥ ʘʙʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʜʦ ʙʽʚʝʥʪʨʠʢʫʣʷʨʥʦʾ ʩʪʠʤʫʣʷʮʽʾ, ʙʫʣʠ 

ʟʥʘʯʥʦ ʥʠʞʯʠʤʠ ʫ ʛʨʫʧʽ ʉʇʉʉ ʥʽʞ ʫ ʛʨʫʧʽ ʇʐʉ. ʇʦʨʽʛ ʩʪʠʤʫʣʷʮʽʾ ʰʣʫʥʦʯʢʽʚ, 

ʟ ʷʢʦʛʦ ʮʽ ʟʤʽʥʠ ʙʫʣʠ ʚʠʨʘʟʥʽʰʠʤʠ, ʙʫʚ > 20%. ɹʽʣʴʰʘ ʯʘʩʪʠʥʘ ʧʘʮʽʻʥʪʽʚ ʚ 

ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʧʝʨʝʙʫʚʘʣʘ ʥʘ ʧʦʩʪʽʡʥʽʡ ʩʪʠʤʫʣʷʮʽʾ ʰʣʫʥʦʯʢʽʚ (> 90%). 

ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ ʨʠʪʤʦʚʝʜʝʥʥʷ ʜʦ ʙʽʚʝʥʪʨʠʢʫʣʷʨʥʦʾ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ 3 

ʧʘʮʽʻʥʪʘʤ ʛʨʫʧʠ ʉɯʂʄʇ. ɺ ʞʦʜʥʦʛʦ ʧʘʮʽʻʥʪʘ ʟ ʛʨʫʧʠ ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ 

ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʥʝ ʨʦʟʚʠʥʫʣʦʩʴ ʥʝʛʘʪʠʚʥʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʢʘʤʝʨ ʩʝʨʮʷ. 

ɼʣʷ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʥʘʦʯʥʦʾ ʧʝʨʝʚʘʛʠ ʉʇʉʉ ʥʘʜ ʇʐʉ ʯʘʩʪʠʥʽ ʧʘʮʽ̒ ʥʪʽʚ 

ʧʨʦʚʦʜʠʣʠ ʝʣʝʢʪʨʦʘʥʘʪʦʤʽʯʥʫ ʨʝʢʦʥʩʪʨʫʢʮʽʶ ʃʐ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʚʽʛʘʮʽʡʥʦʾ 

ʩʠʩʪʝʤʠ çEnsite NavX Precisionè ʚʠʨʦʙʥʠʮʪʚʘ St. Jude Medical (ʉʐɸ) ʜʣʷ 

ʦʮʽʥʢʠ ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʟʙʫʜʞʝʥʥʷ ʚ ʝʥʜʦʢʘʨʜʽ ʃʐ ʧʨʠ ʨʽʟʥʠʭ 

ʚʘʨʽʘʥʪʘʭ ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ. ɼʦʩʣʽʜʞʫʚʘʥʽ ʧʘʮʽʻʥʪʠ ʤʘʣʠ ʜʚʘ ʤʦʞʣʠʚʠʭ 

ʚʘʨʽʘʥʪʠ ʩʪʠʤʫʣʷʮʽʾ ʰʣʫʥʦʯʢʽʚ ï ʉʇʉʉ (ʦʜʠʥ ʧʘʮʽʻʥʪ ʟ ʥʝʩʝʣʝʢʪʠʚʥʦʶ 

ʩʪʠʤʫʣʷʮʽʻʁ  ʧʫʯʢʘ ɻʽʩʘ, ʽʥʰʠʡ ï ʟʽ ʩʪʠʤʫʣʷʮʽʻʶ ʣʽʚʦʾ ʥʽʞʢʠ ʧʫʯʢʘ ɻʽʩʘ) ʪʘ 

ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʘ ʤʽʦʢʘʨʜʽʘʣʴʥʘ ʩʪʠʤʫʣʷʮʽʷ (ʇʐʉ). ʐʠʨʠʥʘ QRS ʢʦʤʧʣʝʢʩʫ 

ʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʘʮʽʻʥʪʽʚ ʥʘ ʇʐʉ ʪʘ ʉʇʉʉ ʩʪʘʥʦʚʠʣʘ 166 ʪʘ 180 ʤʩ (ʇʐʉ) 

ʪʘ 126 ʪʘ 160 ʤʩ (ʉʇʉʉ) ʚʽʜʧʦʚʽʜʥʦ. ʈʽʟʥʠʮʷ ʽʥʪʝʨʚʘʣʽʚ ʤʽʞ ʩʪʠʤʫʣʦʤ ʽ ʧʽʢʦʤ 

R-ʭʚʠʣʽ ʫ ʚʽʜʚʝʜʝʥʥʷʭ V1 ʪʘ V6 ʙʫʣʘ 55 ʤʩ ʫ ʧʘʮʽʻʥʪʘ ʟ ʉʃʅʇɻ, ʱʦ ʩʚʽʜʯʠʣʦ 

ʧʨʦ ʜʦʩʪʦʚʽʨʥʝ ʟʘʭʦʧʣʝʥʥʷ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ. ɯʥʪʝʨʚʘʣ ʚʽʜ ʩʪʠʤʫʣʫ ʜʦ 

ʧʽʢʘ R-ʭʚʠʣʽ ʫ ʚʽʜʚʝʜʝʥʥʽ V6 (St-PRWV6), ʱʦ ʩʚʽʜʯʠʚ ʧʨʦ ʯʘʩ ʝʣʝʢʪʨʠʯʥʦʾ 

ʘʢʪʠʚʘʮʽʾ ʃʐ, ʩʪʘʥʦʚʠʚ 78 ʤʩ ʫ ʧʘʮʽʻʥʪʘ ʟ ʅʉʉʇɻ ʪʘ 66 ʤʩ ʫ ʧʘʮʽʻʥʪʘ ʟ 

ʉʃʅʇɻ. ʇʨʠ ʧʝʨʝʢʣʶʯʝʥʥʽ ʥʘ ʇʐʉ ʮʝʡ ʧʦʢʘʟʥʠʢ ʟʥʘʯʥʦ ʟʨʦʩʪʘʚ ʫ ʧʘʮʽʻʥʪʘ ʟ 

ʅʉʉʇɻ ï 117 ʤʩ. ʋ ʧʘʮʽʻʥʪʘ ʟ ʉʃʅʇɻ R-ʭʚʠʣʷ ʥʘ ʇʐʉ ʫ ʚʽʜʚʝʜʝʥʥʽ V6 ʥʝ 

ʨʝʻʩʪʨʫʚʘʣʘʩʴ. ɿʛʽʜʥʦ ʟ ʜʘʥʠʤʠ ̔ ʥʚʘʟʠʚʥʦʛʦ ʘʢʪʠʚʘʮʽʡʥʦʛʦ ʢʘʨʪʫʚʘʥʥʷ 

ʟʘʛʘʣʴʥʠʡ ʯʘʩ ʘʢʪʠʚʘʮʽʾ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ (ɿʏɸɽʃʐ) ʪʘʢʦʞ ʟʥʘʯʥʦ ʟʨʦʩʪʘʚ ʧʨʠ 

ʧʝʨʝʢʣʶʯʝʥʥʽ ʟ ʉʇʉʉ ʥʘ ʇʐʉ ʫ ʦʙʦʭ ʧʘʮʽ̒ ʥʪʽʚ ï ʟ 43 ʜʦ 90 ʤʩ ʫ ʧʝʨʰʦʛʦ 

ʧʘʮʽʻʥʪʘ, ʪʘ ʟ 51 ʤʩ ʜʦ 93 ʤʩ ʫ ʜʨʫʛʦʛʦ. ʇʘʪʝʨʥ ʘʢʪʠʚʘʮʽʾ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ ʫ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʘʮʽʻʥʪʽʚ ʨʽʟʥʠʚʩʷ ʥʘ ʜʚʦʭ ʚʘʨʽʘʥʪʘʭ ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ. ʅʘ 

ʉʇʉʉ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʛʦ ʬʨʦʥʪʫ ʚʽʜʙʫʚʘʣʦʩʴ ʚʽʜ ʧʝʨʝʛʦʨʦʜʢʠ ʜʦ 

ʣʘʪʝʨʘʣʴʥʦʾ ʩʪʽʥʢʠ ʃʐ. ʅʘ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʽʡ ʩʪʠʤʫʣʷʮʽʾ ʫ ʧʝʨʰʦʛʦ ʧʘʮʽʻʥʪʘ 



мпо 
 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʛʦ ʬʨʦʥʪʫ ʚʽʜʙʫʚʘʣʦʩʴ ʚʽʜ ʙʘʟʘʣʴʥʠʭ ʚʽʜʜʽʣʽʚ ʜʦ 

ʧʝʨʝʜʥʴʦʙʦʢʦʚʦʾ ʜʽʣʷʥʢʠ ʃʐ; ʫ ʜʨʫʛʦʛʦ ʧʘʮʽʻʥʪʘ, ʯʝʨʝʟ ʧʦʟʠʮʽʶ 

ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʛʦ ʝʣʝʢʪʨʦʜʘ ʙʣʠʞʯʝ ʜʦ ʚʝʨʭʽʚʢʠ ʇʐ, ʝʣʝʢʪʨʠʯʥʘ ʘʢʪʠʚʘʮʽʷ 

ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ ʚʽʜʙʫʚʘʣʘʩʴ ʚ ʟʚʦʨʦʪʥʦʤʫ ʥʘʧʨʷʤʢʫ ï ʚʽʜ ʚʝʨʭʽʚʢʠ ʜʦ 

ʙʘʟʘʣʴʥʠʭ ʚʽʜʜʽʣʽʚ. 

ɺ ʮʴʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʤʠ ʧʨʦʚʦʜʠʣʠ ʢʘʨʪʫʚʘʥʥʷ ʪʽʣʴʢʠ ʝʥʜʦʢʘʨʜʘ ʃʐ 

ʯʝʨʝʟ ʧʝʨʝʢʦʥʘʥʽʩʪʴ ʫ ʪʦʤʫ, ʱʦ ʩʘʤʝ ʩʠʥʭʨʦʥʥʽʩʪʴ ʘʢʪʠʚʘʮʽʾ ʪʘ ʩʢʦʨʦʯʝʥʥʷ 

ʦʩʪʘʥʥʴʦʛʦ ʨʦʙʠʪʴ ʦʩʥʦʚʥʠʡ ʚʥʝʩʦʢ ʚ ʧʦʜʘʣʴʰʝ ʟʙʝʨʝʞʝʥʥʷ ʡʦʛʦ ʩʠʩʪʦʣʽʯʥʦʾ 

ʬʫʥʢʮʽʾ. ʊʘʢʦʞ ʥʘʷʚʥʽʩʪʴ ʝʥʜʦʢʘʨʜʽʘʣʴʥʠʭ ʝʣʝʢʪʨʦʜʽʚ ʚ ʧʨʘʚʠʭ ʚʽʜʜʽʣʘʭ ʩʝʨʮʷ, 

ʟ ʷʢʠʤʠ ʤʠ ʫʥʠʢʘʣʠ ʙʫʜʴ-̫ ʢʦʾ ʤʝʭʘʥʽʯʥʦʾ ʚʟʘʻʤʦʜʽʾ (ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʜʠʩʣʦʢʘʮʽʾ 

ʦʩʪʘʥʥʽʭ) ʙʫʣʘ ʧʨʠʯʠʥʦʶ ʢʘʨʪʫʚʘʥʥʷ ʪʽʣʴʢʠ ʃʐ.  

ʋ ʜʚʦʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʥʘʤʠ ʧʘʮʽʻʥʪʽʚ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʚʽʜʤʽʥʥʦʩʪʽ ʚ 

ʪʨʠʚʘʣʦʩʪʽ QRS ʢʦʤʧʣʝʢʩʫ ʥʘ ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʘʭ ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ 

ʩʝʨʮʷ. ɿʦʢʨʝʤʘ, ʫ ʧʘʮʽʻʥʪʘ ʟ ʉʃʅʇɻ ʤʦʞʥʘ ʙʫʣʦ ʩʧʦʩʪʝʨʽʛʘʪʠ ʟʥʘʯʥʦ ʙʽʣʴʰʫ 

ʪʨʠʚʘʣʽʩʪʴ QRS ʧʦʨʽʚʥʷʥʦ ʟ QRS ʧʘʮʽʻʥʪʘ ʟ ʅʉʉʇɻ. ʊʠʧʦʚʠʡ ʧʘʪʝʨʥ ɹʇʅʇɻ 

ʧʨʠ ʉʃʅʇɻ (ʥʘʡʯʘʩʪʽʰʝ ʟʘ ʪʠʧʦʤ Qr ʘʙʦ qR ʫ ʚʽʜʚʝʜʝʥʥʽ V1) ʟʥʘʯʥʦ 

ʧʦʜʦʚʞʫʚʘʚ ʟʘʛʘʣʴʥʫ ʰʠʨʠʥʫ QRS ʢʦʤʧʣʝʢʩʫ, ʘʣʝ ʧʨʠ ʮʴʦʤʫ ʥʝ ʚʧʣʠʚʘʚ ʥʘ 

ʟʘʛʘʣʴʥʠʡ ʯʘʩ ʝʣʝʢʪʨʠʯʥʦʾ ʘʢʪʠʚʘʮʽʾ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ (ɿʏɸɽʃʐ). ʇʨʠ ʮʴʦʤʫ 

ʽʥʪʝʨʚʘʣ ʚʽʜ ʩʪʠʤʫʣʫ ʜʦ ʧʽʢʘ R-ʭʚʠʣʽ ʫ ʚʽʜʚʝʜʝʥʥʽ V6 ʙʫʚ ʤʝʥʰʠʡ ʧʨʠ 

ʩʪʠʤʫʣʷʮʽʾ ʣʽʚʦʾ ʥʽʞʢʠ ʧʫʯʢʘ ɻʽʩʘ ʥʽʞ ʧʨʠ ʅʉʉʇɻ.ʊʨʝʙʘ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʫ ʜʚʦʭ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʘʮʽʻʥʪʽʚ ʙʫʣʘ ʥʘʚô̫ ʟʘʥʘ ʩʘʤʝ ʥʝʩʝʣʝʢʪʠʚʥʘ ʩʪʠʤʫʣʷʮʽʷ 

ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ (ʉʃʅʇɻ ʪʘ ʉʇɻ) ï ʪʦʙʪʦ ʦʜʥʦʯʘʩʥʦ ʽʟ ʟʘʭʦʧʣʝʥʥʷʤ 

ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʚʽʜʙʫʚʘʣʘʩʴ ʜʝʧʦʣʷʨʠʟʘʮʽʷ ʥʝʚʝʣʠʢʦʛʦ ʩʝʛʤʝʥʪʘ 

ʤʽʦʢʘʨʜʘ ʤʽʞhʣʫʥʦʯʢʦʚʦʾ ʧʝʨʝʛʦʨʦʜʢʠ (ʄʐʇ). ʊʨʠʚʘʣʽʩʪʴ ʘʢʪʠʚʘʮʽʾ ʤʽʦʢʘʨʜʘ 

ʧʝʨʝʛʦʨʦʜʢʠ ʜʦʨʽʚʥʶʚʘʣʘ ʯʘʩʫ ʧʨʦʭʦʜʞʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʛʦ ʽʤʧʫʣʴʩʫ ʚʽʜ ʧʫʯʢʘ 

ɻʽʩʘ ʜʦ ʰʣʫʥʦʯʢʽʚ (ʫ ʧʘʮʽʻʥʪʘ ʟ ʅʉʉʇɻ), ʘʙʦ ʚʽʜ ʣʽʚʦʾ ʥʽʞʢʠ ʧʫʯʢʘ ɻʽʩʘ (ʘʙʦ ʾʾ 

ʛʽʣʢʠ) ʜʦ ʰʣʫʥʦʯʢʽʚ (ʫ ʚʠʧʘʜʢʫ ʉʃʅʇɻ). ɺʦʜʥʦʯʘʩ ʜʝʧʦʣʷʨʠʟʘʮʽʷ ʥʝʚʝʣʠʢʦʛʦ 

ʩʝʛʤʝʥʪʘ ʄʐʇ ʥʝ ʧʦʜʦʚʞʫʚʘʣʘ ʟʘʛʘʣʴʥʠʡ ʯʘʩ ʘʢʪʠʚʘʮʽʾ ʝʥʜʦʢʘʨʜʘ ʣʽʚʦʛʦ 

ʰʣʫʥʦʯʢʘ, ʘ ʪʘʢʦʞ ʥʝ ʩʧʦʪʚʦʨʶʚʘʣʘ ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʧʘʪʝʨʥ ʘʢʪʠʚʘʮʽʾ ʃʐ ʧʨʠ 

ʉʇʉʉ. ʆʪʨʠʤʘʥʽ ʥʘʤʠ ʜʘʥʽ ʟʙʽʛʘʶʪʴʩʷ ʟ ʜʘʥʠʤʠ ɸʨʥʦʣʴʜ ʪʘ ʩʧʽʚʘʚʪ. ʪʘ 
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ʍʽʨʘʭʘʨʘ ʪʘ ʩʧʽʚʘʚʪ., ʚ ʷʢʠʭ ʘʚʪʦʨʠ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʤʘʢʩʠʤʘʣʴʥʫ 

ʬʽʟʽʦʣʦʛʽʯʥʽʩʪʴ ʘʢʪʠʚʘʮʽʾ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ (ʷʢ ʧʨʠ ʩʝʣʝʢʪʠʚʥʽʡ, ʪʘʢ ʽ 

ʥʝʩʝʣʝʢʪʠʚʥʽʡ ʉʇɻ) [146, 147]. 

ɺ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʰʠʨʠʥʘ cʪʠʤʫʣʴʦʚʘʥʦʛʦ QRS ʢʦʤʧʣʝʢʩʫ ʚ ʛʨʫʧʽ 

ʉʇʉʉ ʙʫʣʘ ʟʥʘʯʥʦ ʤʝʥʰʦʁ ʧʽʜ ʯʘʩ ʢʦʥʪʨʦʣʴʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʥʽʞ ʫ 

ʧʘʮʽʻʥʪʽʚ ʟ ʇʐʉ (119,12 Ñ 8,8 ʤʩ vs. 152,32 ʤʩ, p < .001). ʈʦʟʚʠʪʦʢ 

ʩʪʠʤʫʣʷʮʽʡʥʦ-̔ ʥʜʫʢʦʚʘʥʦʾ ʢʘʨʜʽʦʤʽʦʧʘʪʽ,ʾ ̫ ʢ ʟʘʟʥʘʯʝʥʦ ʚʠʱʝ, ʥʝ ʩʧʦʩʪʝʨʽʛʘʚʩʷ 

ʚ ʛʨʫʧʽ ʉʇʉʉ. ʄʦʞʥʘ ʪʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʪʠ ʟʥʘʯʥʦ ʤʝʥʰʝ ʥʝʛʘʪʠʚʥʝ 

ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʢʘʤʝʨ ʩʝʨʮʷ ʥʘ ʧʦʩʪʽʡʥʽʡ ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ ʚ ʛʨʫʧʽ ʉʇʉʉ. ɺ 

ʛʨʫʧʽ ʉʇʉʉ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʛʨʫʧʠ ʇʐʉ, ʥʝ ʚʽʜʙʫʣʦʩʴ ʷʢ ʟʥʠʞʝʥʥʷ ʌɺʃʐ, ʪʘʢ 

 ̔ʟʨʦʩʪʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʂɼʆ ʪʘ ʂʉʆ ʃʐ ʪʘ ʨʦʟʤʽʨʫ ʃʇ. ʊʘʢʦʞ ʧʦʢʘʟʥʠʢ 

ʛʣʦʙʘʣʴʥʦʾ ʧʦʟʜʦʚʞʥʴʦʾ ʜʝʬʦʨʤʘʮʽʾ (GLS) ʙʫʚ ʫ ʤʝʞʘʭ ʥʦʨʤʠ ʚ ʛʨʫʧʽ ʉʇʉʉ ʪʘ 

ʟʥʘʯʥʦ ʟʥʠʞʝʥʠʡ ʚ ʛʨʫʧʽ ʇʐʉ. ʊʘʢʽ ʜʘʥʽ ʟʙʽʛʘʶʪʴʩʷ ʟʽ ʩʚʽʪʦʚʠʤ ʜʦʩʚʽʜʦʤ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʉʇʉʉ [46, 47].  

ɿʘʣʠʰʘʻʪʴʩʷ ʚʽʜʢʨʠʪʠʤ ʧʠʪʘʥʥʷ ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ ʚʧʣʠʚʫ 

ʤʽʞʰʣʫʥʦʯʢʦʚʦʾ ʤʝʭʘʥʽʯʥʦʾ ʘʩʠʥʭʨʦʥʽʾ ʧʨʠ ʉʃʅʇɻ, ʘ ʩʘʤʝ ʚʽʜʩʪʘʚʘʥʥʷ 

ʩʢʦʨʦʯʝʥʥʷ ʧʨʘʚʦʛʦ ʰʣʫʥʦʯʢʘ ʚʽʜ ʣʽʚʦʛʦ [141]. ʅʘʨʘʟʽ ʜʘʥʽ ʩʚʽʪʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ, 

ʱʦ ʩʚʽʜʯʠʣʠ ʙ ʧʨʦ ʢʣʽʥʽʯʥʫ ʟʥʘʯʫʱʽʩʪʴ ʪʘʢʦʾ ʘʩʠʥʭʨʦʥʽʾ ʦʙʤʝʞʝʥʽ. ɺ ʥʘʰʦʤʫ 

ʜʦʩʣʽʜʞʝʥʥʽ ʤʠ ʟʥʘʡʰʣʠ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʪʦʤʫ, ʱʦ ʨʽʟʥʽ ʚʘʨʽʘʥʪʠ ʩʪʠʤʫʣʷʮʽʾ 

ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ ï ̫ ʢ ʩʪʠʤʫʣʷʮʽʾ ʧʫʯʢʘ ɻʽʩʘ, ʪʘʢ ʽ ʩʪʠʤʫʣʷʮʽʾ ʣʽʚʦʾ 

ʥʽʞʢʠ ʧʫʯʢʘ ɻʽʩʘ, ʟʙʝʨʽʛʘʶʪʴ ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʧʘʪʝʨʥ ʘʢʪʠʚʘʮʽʾ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ 

ʪʘ ʟʥʘʯʥʦ ʟʤʝʥʰʫʶʪʴ ʟʘʛʘʣʴʥʠʡ ʯʘʩ ʝʣʝʢʪʨʠʯʥʦʾ ʘʢʪʠʚʘʮʽʾ ʝʥʜʦʢʘʨʜʘ ʣʽʚʦʛʦ 

ʰʣʫʥʦʯʢʘ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʶ ʩʪʠʤʫʣʷʮʽʻʶ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʠʭ 

ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʤʝʪʦʜʽʚ ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ, ʘ ʩʘʤʝ ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ 

ʩʝʨʮʷ, ʜʦʟʚʦʣʷʻ ʫʥʠʢʥʫʪʠ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʘʩʠʥʭʨʦʥʥʦʛʦ ʧʘʪʝʨʥʫ 

ʘʢʪʠʚʘʮʽʾ ʰʣʫʥʦʯʢʽʚ ʪʘ ʥʝʛʘʪʠʚʥʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʢʘʤʝʨ ʩʝʨʮʷ ʧʨʠ 

ʪʨʘʜʠʮʽʡʥʽʡ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʽʡ ʩʪʠʤʫʣʷʮʽʾ. ʉʪʠʤʫʣʷʮʽʷ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ 

ʩʝʨʮʷ ʟʤʝʥʰʫʻ ʨʠʟʠʢʠ ʨʦʟʚʠʪʢʫ ʩʪʠʤʫʣʷʮʽʡʥʦ-̔ ʥʜʫʢʦʚʘʥʦʾ ʢʘʨʜʽʦʤʽʦʧʘʪʽʾ. 

ɺ ʪʦʡ ʞʝ ʯʘʩ ʤʝʪʦʜʠʢʘ ʩʪʠʤʫʣʷʮʽ ʾʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʤʘʻ ʦʙʣʘʩʪʴ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʘʣʝʢʦ ʟʘ ʤʝʞʘʤʠ ʣʽʢʫʚʘʥʥʷ ʣʠʰʝ ʙʨʘʜʽʘʨʠʪʤʽʡ ï ʫ ʧʘʮʽʻʥʪʽʚ ʷʢ 
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ʟʽ ʟʙʝʨʝʞʝʥʦʶ ʪʘʢ ʽʟ ʟʥʠʞʝʥʦʶ ʌɺʃʐ [87]. ɿô̫ ʚʣʷʻʪʴʩʷ ʚʩʝ ʙʽʣʴʰʝ ʧʫʙʣʽʢʘʮʽʡ 

ʱʦʜʦ ʫʩʧʽʰʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʚ ʨʫʩʣʽ 

ʩʝʨʮʝʚʦʾ ʨʝʩʠʥʭʨʦʥʽʟʘʮʽʡʥʦʾ ʪʝʨʘʧʽʾ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʩʝʨʮʝʚʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʟʽ 

ʟʥʠʞʝʥʦʶ ʬʨʘʢʮʽʻʶ ʚʠʢʠʜʫ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ ï ̫ʢ ʩʘʤʦʩʪʽʡʥʦʛʦ ʤʝʪʦʜʫ [18,20], 

ʪʘʢ ʽ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʙʽʚʝʥʪʨʠʢʫʣʷʨʥʦʶ ʩʪʠʤʫʣʷʮʽʻʶ [19, 21, 22]. ʊʘʢ ʩʘʤʦ ʽ ʫ 

ʣʽʢʫʚʘʥʥʽ ʭʨʦʥʽʯʥʦʾ ʬʽʙʨʠʣʷʮʽʾ ʧʝʨʝʜʩʝʨʜʴ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʪʨʘʪʝʛʽʾ ñablate 

and paceò ʉʇʉʉ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ ʜʦʩ̫ʛʪʠ ʫʩʧʽʭʫ ʫ ʟʚʦʨʦʪʥʴʦʤʫ 

ʨʝʤʦʜʝʣʶʚʘʥʥʽ ʢʘʤʝʨ ʩʝʨʮʷ [148,149,150] 

 

 

 



мпс 
 

ɺʀʉʅʆɺʂʀ 

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʤʽʩʪʠʪʴ ʪʝʦʨʝʪʠʯʥʝ ʦʙ̌ʨʫʥʪʫʚʘʥʥʷ ʽ ʧʨʘʢʪʠʯʥʝ 

ʚʠʨʽʰʝʥʥʷ ʘʢʪʫʘʣʴʥʦʾ ʟʘʜʘʯʽ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʭʽʨʫʨʛʽ ʾï ʧʦʢʨʘʱʝʥʥʷ 

ʭʽʨʫʨʛʽʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʣʝʢʪʨʦʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ ʫ ʧʘʮʽʻʥʪʽʚ ʟ̔ 

ʞʠʪʪʻʟʘʛʨʦʟʣʠʚʠʤʠ ʙʨʘʜʽʘʨʠʪʤʽʷʤʠ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʬʫʥʢʮʽʾ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ 

ʧʨʠ ʡʦʛʦ ʧʦʩʪʽʡʥʦʤʫ ʰʪʫʯʥʦʤʫ ʨʠʪʤʦʚʝʜʝʥʥʽ. ɸʨʛʫʤʝʥʪʦʚʘʥʦ ʜʦʮʽʣʴʥʽʩʪʴ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʽʪʥʴʦʾ ʤʝʪʦʜʠʢʠ ï ʝʣʝʢʪʨʦʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ 

ʩʝʨʮʷ. ʆʪʨʠʤʘʥʽ ʚ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʠ ʜʦʟʚʦʣʠʣʠ ʟʨʦʙʠʪʠ 

ʥʘʩʪʫʧʥʽ ʚʠʩʥʦʚʢʠ: 

1. ʉʪʠʤʫʣʷʮʽʡʥʦï̔ ʥʜʫʢʦʚʘʥʘ ʢʘʨʜʽʦʤʽʦʧʘʪʽʷ ʚʠʥʠʢʘʻ ʙʽʣʴʰʝ ʥʽʞ ʫ 

ʯʚʝʨʪʽ ʧʘʮʽʻʥʪʽʚ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ  ʪʨʘʜʠʮʽʡʥʦʾ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʾ 

ʤʽʦʢʘʨʜʽʘʣʴʥʦʾ ʩʪʠʤʫʣʷʮʽʾ.  

2. ʋ ʧʘʮʽʻʥʪʽʚ ʥʘ ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʥʝ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʨʦʟʚʠʪʦʢ ʢʘʨʜʽʦʤʽʦʧʘʪʽʾ. 

3. ʇʘʮʽʻʥʪʠ ʟ ʢʘʨʜʽʦʤʽʦʧʘʪʽʻʶ ʤʘʣʠ ʟʥʘʯʥʦ ʚʠʱʽ ʧʦʢʘʟʥʠʢʠ 

ʚʥʫʪʨʽʰʥʴʦ- ʪʘ ʤʽʞʰʣʫʥʦʯʢʦʚʦʾ ʤʝʭʘʥʽʯʥʦʾ ʘʩʠʥʭʨʦʥʽʾ ʥʘ 45 ʪʘ 41% 

ʚʽʜʧʦʚʽʜʥʦ. ʅʝʟʘʣʝʞʥʠʤ ʧʨʝʜʠʢʪʦʨʦʤ ʨʦʟʚʠʪʢʫ ʩʪʠʤʫʣʷʮʽʡʥʦ-̔ ʥʜʫʢʦʚʘʥʦʾ 

ʢʘʨʜʽʦʤʽʦʧʘʪʽʾ ʻ ʙʽʣʴʰ ʰʠʨʦʢʠʡ ʩʪʠʤʫʣʴʦʚʘʥʠʡ QRS ʢʦʤʧʣʝʢʩ. ʉʪʠʤʫʣʷʮʽʷ 

ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʜʦʟʚʦʣʠʣʘ ʟʚʫʟʠʪʠ ʩʪʠʤʫʣʴʦʚʘʥʠʡ QRS ʥʘ 22 % 

ʚʽʜʥʦʩʥʦ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ. 

4. ɸʢʪʠʚʘʮʽʡʥʝ ʢʘʨʪʫʚʘʥʥʷ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ ʧʦʢʘʟʘʣʦ ʟʥʘʯʥʦ ʤʝʥʰʠʡ 

ʯʘʩ ʘʢʪʠʚʘʮʽʾ ʝʥʜʦʢʘʨʜʘ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ ʧʨʠ ʉʇʉʉ ʥʽʞ ʧʨʠ ʇʐʉ. 

5. ɿʘ ʯʘʩ ʢʦʥʪʨʦʣʴʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʫ ʧʘʮʽʻʥʪʽʚ ʛʨʫʧʠ ʉʇʉʉ ʥʝ 

ʚʽʜʙʫʣʦʩʷ ʥʝʛʘʪʠʚʥʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʧʦʨʦʞʥʠʥ ʩʝʨʮʷ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʧʘʮʽʻʥʪʽʚ ʛʨʫʧʠ ʇʐʉ, ʚ ʷʢʽʡ ʤʦʞʥʘ ʙʫʣʦ ʩʧʦʩʪʝʨʽʛʘʪʠ ʩʫʪʪʻʚʝ ʟʥʠʞʝʥʥ̫  

ʌɺʃʐ ʪʘ ʧʦʢʘʟʥʠʢʘ ʛʣʦʙʘʣʴʥʦʾ ʧʦʟʜʦʚʞʥʴʦʾ ʜʝʬʦʨʤʘʮʽʾ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ, 

ʟʙʽʣʴʰʝʥʥʷ ʂɼʆ ʪʘ ʂʉʆ ʃʐ ʪʘ ʜʽʘʤʝʪʨʘ ʣʽʚʦʛʦ ʧʝʨʝʜʩʝʨʜʷ. 

 



мпт 
 

ʇʈɸʂʊʀʏʅɯ ʈɽʂʆʄɽʅɼɸʎɯɰ 

 

1. ɽʂɻ ʜʽʘʛʥʦʩʪʠʢʘ ʻ ʢʣʶʯʦʚʠʤ ʤʝʪʦʜʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʫ 

ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʨʦʟʚʠʪʢʫ ʩʪʠʤʫʣʷʮʽʡʥʦ-̔ ʥʜʫʢʦʚʘʥʦʾ ʢʘʨʜʽʦʤʽʦʧʘʪʽʾ ʫ ʧʘʮʽʻʥʪʽʚ ʟ 

ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʶ ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʻʶ. 

2. ʅʘʷʚʥʽʩʪʴ ʪʘ ʩʪʫʧʽʥʴ ʤʽʞʰʣʫʥʦʯʢʦʚʦʾ ʪʘ ʚʥʫʪʨʽʰʥʴʦʰʣʫʥʦʯʢʦʚʦʾ 

ʤʝʭʘʥʽʯʥʦʾ ʘʩʠʥʭʨʦʥʽʾ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʥʝʽʥʚʘʟʠʚʥʠʤʠ ʤʝʪʦʜʘʤʠ 

ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ï ʟʘ ʜʦʧʦʤʦʛʦʶ ɽʭʦʂɻ, ʩʠʥʭʨʦʥʽʟʦʚʘʥʦʾ ʟ 

ʨʝʻʩʪʨʘʮʽʻʶ ɽʂɻ. 

3. ɼʣʷ ʦʮʽʥʢʠ ʥʘʷʚʥʦʩʪʽ ʪʘ ʩʪʫʧʝʥʷ ʤʽʞʰʣʫʥʦʯʢʦʚʦʾ ʤʝʭʘʥʽʯʥʦʾ 

ʘʩʠʥʭʨʦʥʽʾ ʥʝʦʙʭʽʜʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ɽʭʦʂɻ ʚʠʟʥʘʯʠʪʠ ʨʽʟʥʠʮʶ ʤʽʞ ʪʨʠʚʘʣʽʩʪʶ 

ʘʦʨʪʘʣʴʥʦʛʦ ʪʘ ʣʝʛʝʥʝʚʦʛʦ ʧʨʝʩʠʩʪʦʣʽʯʥʠʭ ʽʥʪʝʨʚʘʣʽʚ. 

4. ɺʥʫʪʨʽʰʥʴʦʰʣʫʥʦʯʢʦʚʘ ʤʝʭʘʥʽʯʥʘ ʘʩʠʥʭʨʦʥʽʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʪʢʘʥʠʥʥʦʾ ʜʦʧʧʣʝʨ-ɽʭʦʂɻ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʩʝʛʤʝʥʪ ʩʪʽʥʢʠ 

ʃʐ, ʱʦ ʚʽʜʩʪʘʻ ʚʽʜʥʦʩʥʦ ʤʽʞʰʣʫʥʦʯʢʦʚʦʾ ʧʝʨʝʛʦʨʦʜʢʠ. 

5. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʠʢʠ ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ ʧʨʠ 

ʽʤʧʣʘʥʪʘʮʽʾ ʐɺʈʉ ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʚ ʮʝʥʪʨʘʭ ʟ ʥʘʷʚʥʽʩʪʶ ʩʧʝʮʘ̔ʣʴʥʦʛʦ 

ʝʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥ ̫ʜʣʷ ʯʽʪʢʦʛʦ ʜʦʪʨʠʤʘʥʥʷ ʢʨʠʪʝʨʽʾʚ 

ʟʘʭʦʧʣʝʥʥʷ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ. 

6. ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʩʪʠʤʫʣʷʮʽʾ ʉʇʉʉ ʽʥʪʨʘʦʧʝʨʘʮʽʡʥʦ ʪʨʝʙʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʩʽ 12 ʚʽʜʚʝʜʝʥʴ ɽʂɻ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʚʩʽʭ ʥʝʦʙʭʽʜʥʠʭ 

ʝʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʯʥʠʭ ʚʠʤʽʨʽʚ. 

7. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʪʘʥʜʘʨʪʥʠʭ ʝʥʜʦʢʘʨʜʽʘʣʴʥʠʭ ʝʣʝʢʪʨʦʜʽʚ ʟ 

ʧʨʦʩʚʽʪʦʤ ʜʣ ̫ʩʪʠʣʝʪʘ ʧʨʠ ʩʪʠʤʫʣʷʮʽʾ ʧʫʯʢʘ ɻʽʩʘ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʜʽʘʛʥʦʩʪʠʯʥʠʡ ʝʣʝʢʪʨʦʜ ʟ̔ ʩʪʝʛʥʦʚʦʛʦ ʜʦʩʪʫʧʫ ʜʣʷ ʨʝʻʩʪʨʘʮʽʾ ʧʦʪʝʥʮʽʘʣʫ ʧʫʯʢʘ 

ɻʽʩʘ ̫ʢ ʨʝʥʪʛʝʥʘʥʘʪʦʤʽʯʥʠʡ ʦʨʽʻʥʪʠʨ. 

8. ʋ ʧʘʮʽʻʥʪʽʚ ʟ ʧʦʩʪʽʡʥʦʶ ʪʘʭʽʩʠʩʪʦʣʽʯʥʦʶ ʬʦʨʤʦʶ ʌʇ, ʱʦ 

ʨʝʬʨʘʢʪʝʨʥʘ ʜʦ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʾ ʪʝʨʘʧʽʾ, ʪʘ ʧʦʤʽʨʥʦ ʟʥʠʞʝʥʦʶ ʌɺʃʐ ʧʨʠ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʩʪʠʤʫʣʷʮʽʾ ʣʽʚʦʾ ʥʽʞʢʠ ʧʫʯʢʘ ɻʽʩʘ ʤʦʞʥʘ ʧʨʦʚʦʜʠʪʠ ʘʙʣʷʮʽʶ 



мпу 
 

ʘʪʨʽʦʚʝʥʪʨʠʢʫʣʨ̫ʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ ʦʜʥʦʝʪʘʧʥʦ ʟ ̔ ʤʧʣʘʥʪʘʮʽʻʶ ʩʠʩʪʝʤʠ ʯʝʨʝʟ 

ʥʠʟʴʢʠʡ ʨʠʟʠʢ ʜʠʩʣʦʢʘʮʽʾ ʝʣʝʢʪʨʦʜʘ ʚ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜʽ. 

9. ʇʨʦʛʨʘʤʫʚʘʥʥʷ ʧʨʠʩʪʨʦ ʁʫ ʧʘʮʽʻʥʪʽʚ ʟ ʉʇʉʉ ʧʦʚʠʥʥʦ 

ʧʨʦʚʦʜʠʪʠʩʴ ʧʽʜ ʢʦʥʪʨʦʣʝʤ ɽʂɻ. ɺʩʪʘʥʦʚʣʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʘʤʧʣʽʪʫʜʠ 

ʢʘʨʜʽʦʩʪʠʤʫʣʷʮʽʾ ʤʘʻ ʚʽʜʙʫʚʘʪʠʩʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʘʤʝ ʧʦʨʦʛʽʚ ʟʘʭʦʧʣʝʥʥʷ 

ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʦʨʦʛʽʚ ʤʽʦʢʘʨʜʽʘʣʴʥʦʾ ʩʪʠʤʫʣʷʮʽʾ.  

10. ʇʨʦʛʨʘʤʫʚʘʥʥʷ ʘʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʠʭ ʟʘʪʨʠʤʦʢ ʫ ʧʘʮʽʻʥʪʚ̔ ʟ 

ʉʇʉʉ ʤʘʻ ʚʽʜʙʫʚʘʪʠʩʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ̔ ʥʪʝʨʚʘʣʫ ʚʽʜ ʩʪʠʤʫʣʫ ʜʦ ʧʦʯʘʪʢʫ 

ʝʣʝʢʪʨʠʯʥʦʾ ʘʢʪʠʚʘʮʽʾ ʰʣʫʥʦʯʢʽʚ. 
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