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ɿʄɯʉʊ 

ɺʠʢʦʥʘʚʯʝ ʟʘʢʣʶʯʝʥʥʷ 

ʆʛʣʷʜ  

ʄʝʪʦʜʦʣʦʛʽʷ ʫ ʚʩʪʘʥʦʚʣʝʥʥʽ ʨʝʬʝʨʘʪʠʚʥʠʭ ʟʥʘʯʝʥʴ ʪʘ ʤʝʞ   

ɸʢʫʩʪʠʯʥʽ ʚʽʢʥʘ ʪʘ ʝʭʦʢʘʨʜʽʦʛʨʘʬʽʯʥʽ ʟʨʽʟʠ ʧʨʘʚʠʭ ʚʽʜʜʽʣʽʚ ʩʝʨʮʷ  

ʅʦʤʝʥʢʣʘʪʫʨʘ ʩʝʛʤʝʥʪʽʚ ʧʨʘʚʠʭ ʚʽʜʜʽʣʽʚ ʩʝʨʮʷ ʪʘ ʾʭ ʢʦʨʦʥʘʨʥʝ ʢʨʦʚʦʧʦʩ-

ʪʘʯʘʥʥʷ 

ɸ. ʇʨʘʚʝ ʧʝʨʝʜʩʝʨʜʷ 

ʊʠʩʢ ʫ ʇʇ 

ɹ. ʇʨʘʚʠʡ ʰʣʫʥʦʯʦʢ  

ʊʦʚʱʠʥʘ ʩʪʽʥʢʠ ʇʐ   

ʃʽʥʽʡʥʽ ʚʠʤʽʨʠ ʇʐ 

ɺ. ɺʊʇʐ 

ʌʨʘʢʮʽʡʥʘ ʟʤʽʥʘ ʧʣʦʱʽ ʪʘ ʚʦʣʶʤʦʤʝʪʨʽʯʥʘ ʦʮʽʥʢʘ ʇʐ 

A. ʇʣʦʱʘ ʇʐ ʪʘ FAC  

ɹ. ɼʚʦʚʠʤʽʨʥʝ ʚʠʟʥʘʯʝʥʥʷ ʦʙôʻʤʫ ʪʘ ʦʮʽʥʢʘ ʌɺ 

ɺ. ʊʨʴʦʭʚʠʤʽʨʥʘ ʦʮʽʥʢʘ ʦʙôʻʤʫ  

ʇʨʘʚʠʡ ʰʣʫʥʦʯʦʢ ʪʘ ʤʦʨʬʦʣʦʛʽʷ ʤʽʞʰʣʫʥʦʯʢʦʚʦʾ ʧʝʨʝʛʦʨʦʜʢʠ 

A. ɼʠʬʝʨʝʥʮʽʘʮʽʷ ʯʘʩʫ ʛʝʦʤʝʪʨʠʯʥʦʾ ʜʝʬʦʨʤʘʮʽʾ ʧʨʠ ʩʪʘʥʘʭ ʧʝʨʝʚʘʥʪʘ-

ʞʝʥʥʷ ʇʐ ʪʠʩʢʦʤ ʪʘ ʦʙôʻʤʦʤ 

ɻʝʤʦʜʠʥʘʤʽʯʥʘ ʦʮʽʥʢʘ ʧʨʘʚʦʛʦ ʰʣʫʥʦʯʢʘ ʪʘ ʮʠʨʢʫʣʷʮʽʾ ʚ ʤʘʣʦʤʫ ʢʦʣʽ 

ʢʨʦʚʦʦʙʽʛʫ 



A. ʉʠʩʪʦʣʽʯʥʠʡ ʪʠʩʢ ʚ ʣʝʛʝʥʝʚʽʡ ʘʨʪʝʨʽʾ 

ɹ. ɼʽʘʩʪʦʣʽʯʥʠʡ ʪʠʩʢ ʚ ʣʝʛʝʥʝʚʽʡ ʘʨʪʝʨʽʾ 

ɺ. ʉʝʨʝʜʥʽʡ ʪʠʩʢ ʚ ʣʝʛʝʥʝʚʽʡ ʘʨʪʝʨʽʾ 

ɻ. ʃʝʛʝʥʝʚʠʡ ʩʫʜʠʥʥʠʡ ʦʧʽʨ 

ɼ. ɺʠʟʥʘʯʝʥʥʷ ʪʠʩʢʫ ʚ ʃɸ ʧʽʜʯʘʩ ʬʽʟʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʅʝʦʣʶʤʦʤʝʪʨʠʯʥʘ ʦʮʽʥʢʘ ʬʫʥʢʮʽʾ ʧʨʘʚʦʛʦ ʰʣʫʥʦʯʢʘ 

A. ɻʣʦʙʘʣʴʥʘ ʦʮʽʥʢʘ ʩʠʩʪʦʣʽʯʥʦʾ ʬʫʥʢʮʽʾ ʇʐ 

dP/dt ʇʐ 

ɯʌʄ ʇʐ 

ɹ. ʈʝʛʽʦʥʘʣʴʥʘ ʦʮʽʥʢʘ ʩʠʩʪʦʣʽʯʥʦʾ ʬʫʥʢʮʽʾ ʇʐ 

TAPSE ʘʙʦ ʨʫʭ ʪʨʠʢʫʩʧʽʜʘʣʴʥʦʛʦ ʢʽʣʴʮʷ (TAM) 

ʊʢʘʥʠʥʥʘ ʜʦʧʧʣʝʨʦʛʨʘʬʽʷ 

ʄʽʦʢʘʨʜʽʘʣʴʥʝ ʧʨʠʩʢʦʨʝʥʥʷ ʧʽʜʯʘʩ ʽʟʦʚʦʣʶʤʽʯʥʦʛʦ ʩʢʦʨʦʯʝʥʥʷ 

ʈʝʛʽʦʥʘʣʴʥʘ ʜʝʬʦʨʤʘʮʽʷ ʪʘ ʰʚʠʜʢʽʩʪʴ ʜʝʬʦʨʤʘʮʽʾ ʇʐ (Strain ʪʘ Strain 

Rate) 

ɼʚʦʭʚʠʤʽʨʥʠʡ ʩʪʨʝʡʥ 

ʇʽʜʩʫʤʦʢ ʨʝʢʦʤʝʥʜʘʮʽʡ ʟ ʦʮʽʥʢʠ ʩʠʩʪʦʣʽʯʥʦʾ ʬʫʥʢʮʽʾ ʧʨʘʚʦʛʦ ʰʣʫʥʦʯʢʘ 

ɼʽʘʩʪʦʣʽʯʥʘ ʬʫʥʢʮʽʷ ʧʨʘʚʦʛʦ ʰʣʫʥʦʯʢʘ 

A. ɼʽʘʩʪʦʣʽʯʥʘ ʜʠʩʬʫʥʢʮʽʷ  

ɹ. ɺʠʤʽʨʠ ʜʽʘʩʪʦʣʽʯʥʦʾ ʬʫʥʢʮʽʾ ʇʐ 

ɺ. ɺʧʣʠʚ ʚʽʢʫ, ʬʘʟ ʜʠʭʘʥʥʷ, ʏʉʉ ʪʘ ʫʤʦʚ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ɻ. ʂʣʽʥʽʯʥʽ ʧʘʨʘʣʝʣʽ 

ʂʣʽʥʽʯʥʝ ʪʘ ʧʨʦʛʥʦʩʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʮʽʥʢʠ ʧʨʘʚʦʛʦ ʰʣʫʥʦʯʢʘ 

ʃʽʪʝʨʘʪʫʨʘ 

 

 

 

 

 

 

 

 



ʇʝʨʝʣʽʢ ʫʤʦʚʥʠʭ ʩʢʦʨʦʯʝʥʴ 

ɺʊʇʐ ï ʚʠʥʦʩʥʠʡ ʪʨʘʢʪ ʧʨʘʚʦʛʦ ʰʣʫʥʦʯʢʘ 

ɻʇʐ ï ʛʽʧʝʨʪʨʦʬʽʷ ʧʨʘʚʦʛʦ ʰʣʫʥʦʯʢʘ 

ɼʊʃɸ ï ʜʽʘʩʪʦʣʽʯʥʠʡ ʪʠʩʢ ʚ ʣʝʛʝʥʝʚʽʡ ʘʨʪʝʨʽʾ 

ɯʌʄ ï ʽʥʜʝʢʩ ʬʫʥʢʮʽʾ ʤʽʦʢʘʨʜʫ 

ɯʌʄ ʄʐ ï ʽʥʜʝʢʩ ʬʫʥʢʮʽʾ ʤʽʦʢʘʨʜʘ ʧʨʘʚʦʛʦ ʰʣʫʥʦʯʢʘ 

ʃɸ ï ʣʝʛʝʥʝʚʘ ʘʨʪʝʨʽʷ 

ʃɻ ï ʣʝʛʝʥʝʚʘ ʛʽʧʝʨʪʝʥʟʽʷ 

ʃʉʆ ï ʣʝʛʝʥʝʚʠʡ ʩʫʜʠʥʥʠʡ ʦʧʽʨ 

ʃʐ ï ʣʽʚʠʡ ʰʣʫʥʦʯʦʢ 

ʄʈʊ ï ʤʘʛʥʽʪʥʦ-ʨʝʟʦʥʘʥʩʥʘ ʪʦʤʦʛʨʘʬʽʷ 

ʅʇɺ ï ʥʠʞʥʷ ʧʦʨʦʞʥʠʩʪʘ ʚʝʥʘ 

ʇʇ ï ʧʨʘʚʝ ʧʝʨʝʜʩʝʨʜʷ 

ʇʐ ï ʧʨʘʚʠʡ ʰʣʫʥʦʯʦʢ 

ʉʊʃɸ ï ʩʠʩʪʦʣʽʯʥʠʡ ʪʠʩʢ ʚ ʣʝʛʝʥʝʚʽʡ ʘʨʪʝʨʽʾ 

ʉʊʇʐ ï ʩʠʩʪʦʣʽʯʥʠʡ ʪʠʩʢ ʚ ʧʨʘʚʦʤʫ ʰʣʫʥʦʯʢʫ 

ʊʈ ï ʪʨʠʢʫʩʧʽʜʘʣʴʥʘ ʨʝʛʫʨʛʽʪʘʮʽʷ 

ʌɺ ï ʬʨʘʢʮʽʷ ʚʠʢʠʜʫ 

ʌɿʇ ï ʬʨʘʢʮʽʡʥʘ ʟʤʽʥʘ ʧʣʦʱʽ 

2D ï ʜʚʦʭʚʠʤʽʨʥʠʡ 

3D ï ʪʨʴʦʭʚʠʤʽʨʥʠʡ 

ASE ï ɸʤʝʨʠʢʘʥʩʴʢʝ ʝʭʦʢʘʨʜʽʦʛʨʘʬʽʯʥʝ ʪʦʚʘʨʠʩʪʚʦ 

AT ï ʯʘʩ ʧʨʠʩʢʦʨʝʥʥʷ (Acceleration time) 

ET ï ʯʘʩ ʚʠʛʥʘʥʥʷ (Ejection time) 

IVA  ï ʽʟʦʚʦʣʶʤʽʯʥʝ ʧʨʠʩʢʦʨʝʥʥʷ (Isovolumic acceleration) 

IVCT ï ʯʘʩ ʽʟʦʚʦʣʶʤʽʯʥʦʛʦ ʩʢʦʨʦʯʝʥʥʷ (Isovolumic contraction time) 

IVRT ï ʯʘʩ ʽʟʦʚʦʣʶʤʽʯʥʦʾ ʨʝʣʘʢʩʘʮʽʾ (Isovolumic relaxation time) 

PLAX ï ʧʘʨʘʩʪʝʨʥʘʣʴʥʘ ʧʦʟʠʮʽʷ ʧʦ ʜʦʚʛʽʡ ʚʽʩʽ 

PSAX ï ʧʘʨʘʩʪʝʨʥʘʣʴʥʘ ʧʦʟʠʮʽʷ ʧʦ ʢʦʨʦʪʢʽʡ ʚʽʩʽ 

SD ï ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ (Standard deviation) 

TAM ï ʨʫʭ ʪʨʠʢʫʩʧʽʜʘʣʴʥʦʛʦ ʢʽʣʴʮʷ (Tricuspid annular motion) 



TAPSE ï ʩʠʩʪʦʣʽʯʥʘ ʝʢʩʢʫʨʩʽʷ ʪʨʠʢʫʩʧʽʜʘʣʴʥʦʛʦ ʢʽʣʴʮʷ (Tricuspid annu-

lar plane systolic excursion) 

 

ɺʠʢʦʥʘʚʯʝ ʟʘʢʣʶʯʝʥʥʷ 

 

ʇʨʘʚʽ ʚʽʜʜʽʣʠ ʩʝʨʮʷ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʪʘ ʩʤʝʨʪʥʦ-

ʩʪʽ ʧʘʮʽʻʥʪʽʚ ʟ ʦʟʥʘʢʘʤʠ ʪʘ ʩʠʤʧʪʦʤʘʤʠ ʢʘʨʜʽʦʧʫʣʴʤʦʥʘʣʴʥʦʾ ʧʘʪʦʣʦʛʽʾ. ɺʪʽʤ, 

ʙʽʣʴʰʽʩʪʶ ʣʽʢʘʨʽʚ ʥʝ ʚʠʢʦʥʫʻʪʴʩʷ ʩʠʩʪʝʤʘʪʠʯʥʘ ʦʮʽʥʢʘ ʬʫʥʢʮʽʾ ʧʨʘʚʠʭ ʚʽʜʜʽ-

ʣʽʚ ʩʝʨʮʷ. ʏʘʩʪʢʦʚʦ ʮʷ ʩʠʪʫʘʮʽʷ ʟʘʚʜʷʯʫʻ ʚʝʣʠʢʽʡ ʫʚʘʟʽ, ʱʦ ʚʽʜʜʘʻʪʴʩʷ ʦʮʽʥʮʽ 

ʣʽʚʠʭ ʚʽʜʜʽʣʽʚ ʩʝʨʮʷ. ʂʨʽʤ ʪʦʛʦ, ʯʘʩʪʦ ʤʘʻ ʤʽʩʮʝ ʥʝʩʪʘʯʘ ʦʟʥʘʡʦʤʣʝʥʦʩʪʽ ʝʭʦ-

ʢʘʨʜʽʦʛʨʘʬʽʩʪʽʚ ʟ ʫʣʴʪʨʘʟʚʫʢʦʚʠʤʠ ʤʝʪʦʜʠʢʘʤʠ, ʪʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʫʣʴʪʨʘʟʚʫ-

ʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʙ ʟʘʙʝʟʧʝʯʫʚʘʣʠ ʥʦʨʤʘʣʴʥʽ ʨʝʬʝʨʝʥʪʥʽ ʟʥʘʯʝʥʥʷ ʜʣʷ 

ʨʦʟʤʽʨʽʚ ʪʘ ʬʫʥʢʮʽʾ ʧʨʘʚʠʭ ʚʽʜʜʽʣʽʚ ʩʝʨʮʷ. 

ʇʽʜʯʘʩ ʢʦʞʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʝʭʦʢʘʨʜʽʦʛʨʘʬʽʩʪ ʪʘ ʢʘʨʜʽʦʣʦʛ ʧʦʚʠʥʥʽ ʜʦʩ-

ʣʽʜʞʫʚʘʪʠ ʧʨʘʚʽ ʚʽʜʜʽʣʠ ʩʝʨʮʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʩʽʭ ʤʦʞʣʠʚʠʭ ʘʢʫʩʪʠʯʥʠʭ 

ʚʽʢʦʥ, ʘ ʫʣʴʪʨʘʟʚʫʢʦʚʝ ʟʘʢʣʶʯʝʥʥʷ ʧʦʚʠʥʥʝ ʥʘʚʦʜʠʪʠ ʚʽʜʧʦʚʽʜʥʫ ʦʮʽʥʢʫ ʥʘ 

ʟʘʩʘʜʽ ʷʢʽʩʥʠʭ ʪʘ ʢʽʣʴʢʽʩʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. ʇʘʨʘʤʝʪʨʠ, ʱʦ ʦʮʽʥʶʶʪʴʩʷ ʧʦʚʠʥʥʽ 

ʚʢʣʶʯʘʪʠ ʚʠʤʽʨʠ ʨʦʟʤʽʨʽʚ ʧʨʘʚʦʛʦ ʰʣʫʥʦʯʢʘ (ʇʐ), ʧʨʘʚʦʛʦ ʧʝʨʝʜʩʝʨʜʷ (ʇʇ), 

ʩʠʩʪʦʣʽʯʥʫ ʬʫʥʢʮʽʶ ʇʐ (ʱʦ ʥʘʡʤʝʥʰ ʦʜʠʥ ʟ ʮʠʭ ʧʘʨʘʤʝʪʨʽʚ: ʬʨʘʢʮʽʡʥʘ ʟʤʽ-

ʥʘ ʧʣʦʱʽ (ʌɿʇ), Sô, ʪʘ ʩʠʩʪʦʣʽʯʥʘ ʝʢʩʢʫʨʩʽʷ ʪʨʠʢʫʩʧʽʜʘʣʴʥʦʛʦ ʢʽʣʴʮʷ 

(TAPSE); ʟ ʯʠ ʙʝʟ ʨʦʟʨʘʭʫʥʢʫ ʽʥʜʝʢʩʘ ʬʫʥʢʮʽʾ ʤʽʦʢʘʨʜʘ ʇʐ (RIMP)), ʪʘ ʩʠʩ-

ʪʦʣʽʯʥʠʡ ʪʠʩʢ ʚ ʣʝʛʝʥʝʚʽʡ ʘʨʪʝʨʽʾ (ʉʊʃɸ) ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʪʠʩʢʫ ʚ ʇʇ ʥʘ ʦʩʥʦʚʽ 

ʨʦʟʤʽʨʫ ʪʘ ʩʪʫʧʝʥʷ ʩʧʘʜʽʥʥʷ ʥʠʞʥʴʦʾ ʧʦʨʦʞʥʠʩʪʦʾ ʚʝʥʠ (ʅʇɺ). ʇʨʠ ʙʘʛʘʪʴʦʭ 

ʩʪʘʥʘʭ ʧʦʢʘʟʘʥʠʤʠ ʻ ʜʦʜʘʪʢʦʚʝ ʚʠʟʥʘʯʝʥʥʷ ʜʽʘʩʪʦʣʽʯʥʦʛʦ ʪʠʩʢʫ ʚ ʣʝʛʝʥʝʚʽʡ 

ʘʨʪʝʨʽʾ (ɼʊʃɸ) ʪʘ ʦʮʽʥʢʘ ʜʽʘʩʪʦʣʽʯʥʦʾ ʬʫʥʢʮʽʾ ʇʐ. ʈʝʬʝʨʘʪʠʚʥʽ ʟʥʘʯʝʥʥʷ ʨʝ-

ʢʦʤʝʥʜʦʚʘʥʠʭ ʚʠʤʽʨʽʚ ʥʘʚʝʜʝʥʽ ʚ ʊʘʙ. 1. ʎʽ ʨʝʬʝʨʘʪʠʚʥʽ ʟʥʘʯʝʥʥʷ ʙʘʟʫʶʪʴʩʷ 

ʥʘ ʜʘʥʠʭ, ʦʪʨʠʤʘʥʠʭ ʚʽʜ ʟʜʦʨʦʚʠʭ ʽʥʜʠʚʽʜʽʚ ʙʝʟ ʙʫʜʴ-ʷʢʦʛʦ ʘʥʘʤʥʝʟʫ ʚʨʦʜʞʝ-

ʥʦʾ ʢʘʨʜʽʘʣʴʥʦʾ ʧʘʪʦʣʦʛʽʾ. ɹʘʛʘʪʦ ʟ ʨʝʢʦʤʝʥʜʦʚʘʥʠʭ ʟʥʘʯʝʥʴ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ 

ʪʠʭ, ʱʦ ʙʫʣʠ ʦʧʫʙʣʽʢʦʚʘʥʽ ʨʘʥʽʰʝ ʪʘ ʙʘʟʫʚʘʣʠʩʷ ʥʘ ʧʦʧʝʨʝʜʥʽʭ ʨʝʢʦʤʝʥʜʘʮʽ-

ʷʭ, ʱʦ ʙʘʟʫʚʘʣʠʩʷ ʥʘ ʨʝʢʦʤʝʥʜʘʮʽʷʭ ʟ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʧʦʨʦʞʥʠʥ ʩʝʨʮʷ ʪʘ 

ʢʘʨʜʽʘʣʴʥʠʭ ʩʪʨʫʢʪʫʨ ʟʘ ʜʘʥʠʤʠ ɸʤʝʨʠʢʘʥʩʴʢʦʛʦ ʝʭʦʢʘʨʜʽʦʛʨʘʬʽʯʥʦʛʦ ʪʦʚʘ-

ʨʠʩʪʚʘ (ASE) [2]. ɼʘʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʙʘʟʫʶʪʴʩʷ ʥʘ ʩʫʤʽʩʥʠʭ ʈʝʢʦʤʝʥʜʘʮʽʷʭ 



ASE ʪʘ ɭʚʨʦʧʝʡʩʴʢʦʾ ʝʭʦʢʘʨʜʽʦʛʨʘʬʽʯʥʦʾ ʘʩʦʮʽʘʮʽʾ 2010 ʨ [3], ʢʨʠʪʠʯʥʦʤʫ 

ʦʛʣʷʜʽ ʥʘʷʚʥʠʭ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʘʥʠʭ ʪʘ ʝʢʩʧʝʨʪʥʦʤʫ ʢʦʥʩʝʥʩʫʩʽ ʯʣʝʥʽʚ ɺʩʝʫʢ-

ʨʘʾʥʩʴʢʦʾ ʘʩʦʮʽʘʮʽʾ ʬʘʭʽʚʮʽʚ ʟ ɽʭʦʂɻ.  

ʅʦʚʽ ʟʥʘʯʝʥʥʷ ʙʘʟʫʶʪʴʩʷ ʥʘ ʙʽʣʴʰʽʡ ʧʦʧʫʣʷʮʽʾ ʧʘʮʽʻʥʪʽʚ ʘʙʦ ʚʠʚʝʜʝʥʽ ʟ 

ʜʝʢʽʣʴʢʦʭ ʜʦʩʣʽʜʞʝʥʴ, ʫ ʪʦʡ ʯʘʩ ʷʢ ʧʝʚʥʽ ʧʦʧʝʨʝʜʥʽ ʥʦʨʤʘʣʴʥʽ ʨʝʬʝʨʘʪʠʚʥʽ 

ʟʥʘʯʝʥʥʷ ʙʘʟʫʚʘʣʠʩʷ ʪʽʣʴʢʠ ʦʜʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ. ɼʣʷ ʣʽʢʘʨʷ, ʱʦ ʽʥʪʝʨʧʨʝʪʫʻ 

ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʽʚ ʚʘʞʣʠʚʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʥʘʜʘʥʽ ʟʥʘʯʝʥʥʷ ʥʝ ʻ ʽʥʜʝʢʩʦʚʘʥʠ-

ʤʠ ʜʦ ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ ʪʽʣʘ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʮʴʦʛʦ ʽʩʥʫʻ ʤʦʞʣʠʚʽʩʪʴ, ʱʦ ʧʘʮʽʻʥʪʠ 

ʟʽ ʟʥʘʯʝʥʥʷʤʠ ʥʘ ʤʝʞʽ ʨʝʬʝʨʘʪʠʚʥʦʛʦ ʢʦʨʠʜʦʨʫ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʤʠʣʢʦʚʦ ʢʣʘ-

ʩʠʬʽʢʦʚʘʥʽ. ʅʘʷʚʥʠʭ ʩʴʦʛʦʜʥʽ ʜʘʥʠʭ ʥʝʜʦʩʪʘʪʥʴʦ ʜʣʷ ʢʣʘʩʠʬʽʢʘʮʽʾ ʘʥʦʤʘʣʴ-

ʥʠʭ ʚʠʤʽʨʽʚ ʥʘ ʣʝʛʢʽ, ʧʦʤʽʨʥʽ ʪʘ ʚʘʞʢʽ. ɯʥʪʝʨʧʨʝʪʫʶʯʠʡ ʣʽʢʘʨ, ʪʘʢʠʤ ʯʠʥʦʤ, 

ʧʦʚʠʥʝʥ ʚʠʟʥʘʯʘʪʠ ʩʪʫʧʽʥʴ ʚʠʭʦʜʫ ʟʘ ʨʘʤʢʠ ʨʝʬʝʨʘʪʠʚʥʠʭ ʤʝʞ ʢʦʞʥʦʛʦ ʦʢ-

ʨʝʤʦʛʦ ʧʘʨʘʤʝʪʨʫ ʥʘ ʩʚʽʡ ʚʣʘʩʥʠʡ ʨʦʟʩʫʜ. ʇʨʠ ʮʴʦʤʫ ʚ ʫʩʽʭ ʜʦʩʣʽʜʞʝʥʥʷʭ 

ʧʨʠ ʧʨʠʡʥʷʪʪʽ ʦʩʪʘʪʦʯʥʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʢʨʠʪʠʯʥʠʤ ʻ ʧʨʠʡʥʷʪʪʷ ʜʦ ʫʚʘʛʠ ʚʩʽʻʾ 

ʽʥʬʦʨʤʘʮʽʾ, ʦʪʨʠʤʘʥʦʾ ʧʨʠ ʝʭʦʢʘʨʜʽʦʛʨʘʬʽʯʥʦʤʫ ʦʙʩʪʝʞʝʥʥʽ. 

ɺʘʞʣʠʚʽ ʝʭʦʢʘʨʜʽʦʛʨʘʬʽʯʥʽ ʜʦʩʪʫʧʠ ʪʘ ʧʦʟʠʮʽʾ 

ɸʧʽʢʘʣʴʥʘ 4-ʢʘʤʝʨʥʘ, ʤʦʜʠʬʽʢʦʚʘʥʘ ʘʧʽʢʘʣʴʥʘ 4-ʢʘʤʝʨʥʘ, ʧʘʨʘʩʪʝʨʥʘʣʴ-

ʥʘ ʧʦʟʠʮʽʷ ʧʦ ʜʦʚʛʽʡ (PLAX) ʪʘ ʢʦʨʦʪʢʽʡ ʚʽʩʽ ʃʐ (PSAX), ʧʘʨʘʩʪʝʨʥʘʣʴʥʘ ʧʦ-

ʟʠʮʽʷ ʧʨʠʥʦʩʥʦʛʦ ʪʨʘʢʪʫ ʇʐ ʪʘ ʩʫʙʢʦʩʪʘʣʴʥʽ ʧʦʟʠʮʽʾ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʦʙʨʘ-

ʞʝʥʥʷ ʜʣʷ ʚʩʝʩʪʦʨʦʥʥʴʦʾ ʦʮʽʥʢʠ ʩʠʩʪʦʣʽʯʥʦʾ ʪʘ ʜʽʘʩʪʦʣʽʯʥʦʾ ʬʫʥʢʮʽʾ ʇʐ ʪʘ 

ʦʮʽʥʢʠ ʩʠʩʪʦʣʽʯʥʦʛʦ ʪʠʩʢʫ ʚ ʇʐ (ʉʊʇʐ). 

ɺʠʤʽʨʠ ʧʨʘʚʠʭ ʚʽʜʜʽʣʽʚ ʩʝʨʮʷ.  

ʈʦʟʤʽʨʠ ʇʐ. ʈʦʟʤʽʨʠ ʇʐ ʢʨʘʱʝ ʚʠʟʥʘʯʘʶʪʴʩʷ ʥʘʧʨʠʢʽʥʮʽ ʜʽʘʩʪʦʣʠ ʟ 

ʘʧʽʢʘʣʴʥʦʾ 4-ʢʘʤʝʨʥʦʾ ʧʦʟʠʮʽʾ, ʩʬʦʢʫʩʦʚʘʥʽʡ ʥʘ ʇʐ. ʉʣʽʜ ʧʨʦʷʚʣʷʪʠ ʦʙʝʨʝʞ-

ʥʽʩʪʴ ʧʨʠ ʦʪʨʠʤʘʥʥʽ ʟʦʙʨʘʞʝʥʥʷ, ʜʝʤʦʥʩʪʨʫʶʯʦʛʦ ʤʘʢʩʠʤʘʣʴʥʠʡ ʜʽʘʤʝʪʨ 

ʇʐ, ʱʦʙ ʡʦʛʦ ʰʪʫʯʥʦ ʥʝ ʟʤʝʥʰʠʪʠ (ʈʠʩ. 6). ʎʝ ʜʦʩʷʛʘʻʪʴʩʷ ʯʽʪʢʦʶ ʚʽʟʫʘʣʽ-

ʟʘʮʽʻʶ ʚʝʨʭʽʚʢʠ ʩʝʨʮʷ (ʈʠʩ. 7). ɹʘʟʘʣʴʥʠʡ ʢʽʥʮʝʚʦ-ʜʽʘʩʪʦʣʽʯʥʠʡ ʨʦʟʤʽʨ > 42 

ʤʤ ʪʘ ʨʦʟʤʽʨ ʥʘ ʨʽʚʥʽ ʩʝʨʝʜʠʥʠ ʇʐ > 35 ʤʤ ʚʢʘʟʫʶʪʴ ʥʘ ʜʠʣʘʪʘʮʽʶ ʇʐ. ʊʘ-

ʢʦʞ ʥʘ ʟʙʽʣʴʰʝʥʥʷ ʇʐ ʚʢʘʟʫʻ ʧʦʚʟʜʦʚʞʥʽʡ ʨʦʟʤʽʨ ʇʐ > 86 ʤʤ. 

ʈʆɿʄɯʈʀ ʇʇ. ɸʧʽʢʘʣʴʥʘ 4-ʢʘʤʝʨʥʘ ʧʦʟʠʮʽʷ ʪʘʢʦʞ ʜʦʟʚʦʣʷʻ ʦʮʽʥʢʫ ʨʦʟ-

ʤʽʨʽʚ ʇʇ (ʈʠʩ. 3).  ʅʘ ʟʙʽʣʴʰʝʥʥʷ ʇʇ ʚʢʘʟʫʶʪʴ ʚʠʤʽʨʷʥʽ ʥʘʧʨʠʢʽʥʮʽ ʩʠʩʪʦʣʠ 



ʧʣʦʱʘ ʇʇ > 18 ʩʤ2, ʧʦʚʟʜʦʚʞʥʽʡ ʨʦʟʤʽʨ ʇʇ (ʤʘʢʩʠʤʘʣʴʥʠʡ ʨʦʟʤʽʨ) > 53 ʤʤ, 

ʪʘ ʧʦʧʝʨʝʯʥʠʡ ʜʽʘʤʝʪʨ ʇʇ (ʘʙʦ ʤʽʥʽʤʘʣʴʥʠʡ ʨʦʟʤʽʨ) > 44 ʤʤ. 

 

 

ɺʠʤʽʨʠ ʚʠʥʦʩʥʦʛʦ ʪʨʘʢʪʫ ʇʐ (ɺʊʇʐ, RVOT).  

ɿʨʽʟ PSAX ʥʘ ʨʽʚʥʽ ʢʣʘʧʘʥʫ ʣʝʛʝʥʝʚʦʾ ʘʨʪʝʨʽʾ (ʂʃɸ) ʜʝʤʦʥʩʪʨʫʻ çʜʠʩʪʘ-

ʣʴʥʠʡ ʜʽʘʤʝʪʨè ɺʊʇʐ (ʈʠʩ. 8C), ʫ ʪʦʡ ʯʘʩ ʷʢ ʜʦʩʪʫʧ PLAX ʜʦʟʚʦʣʷʻ ʚʠʤʽʨ 

ʧʨʦʢʩʠʤʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ɺʊʇʐ, ʱʦ ʪʘʢʦʞ ʥʘʟʠʚʘʶʪʴ ʡʦʛʦ çʧʨʦʢʩʠʤʘʣʴʥʠʤ 

ʜʽʘʤʝʪʨʦʤè (ʈʠʩ. 8A). ɼʽʘʤʝʪʨ >27 ʤʤ ʚ ʢʽʥʮʽ ʜʽʘʩʪʦʣʠ ʥʘ ʨʽʚʥʽ ʧʨʠʢʨʽʧʣʝʥʥʷ 

ʂʃɸ (çʜʠʩʪʘʣʴʥʠʡ ʜʽʘʤʝʪʨè) ʚʢʘʟʫʻ ʥʘ ʜʠʣʘʪʘʮʽʶ ɺʊʇʐ. 

ʊʦʚʱʠʥʘ ʩʪʽʥʢʠ ʇʐ. ʊʦʚʱʠʥʘ ʩʪʽʥʢʠ ʇʐ ʚʠʤʽʨʶʻʪʴʩʷ ʚ ʜʽʘʩʪʦʣʫ, ʙʘ-

ʞʘʥʦ ʟ ʩʫʙʢʦʩʪʘʣʴʥʦʾ ʧʦʟʠʮʽʾ ʚ ʄ- ʯʠ ɺ-ʨʝʞʠʤʽ (ʈʠʩ. 5). ɺ ʷʢʦʩʪʽ ʘʣʴʪʝʨʥʘʪʠ-

ʚʠ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʪʦʚʱʠʥʠ ʩʪʽʥʢʠ ʇʐ ʤʦʞʥʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʘ-

ʨʘʩʪʝʨʥʘʣʴʥʽ ʜʦʩʪʫʧʠ. ʊʦʚʱʠʥʘ >5 ʤʤ ʚʢʘʟʫʻ ʥʘ ʛʽʧʝʨʪʨʦʬʽʶ ʇʐ (ɻʇʐ) ʪʘ 

ʤʦʞʝ ʛʦʚʦʨʠʪʠ ʧʨʦ ʧʝʨʝʥʘʚʘʥʪʘʞʝʥʥʷ ʇʐ ʪʠʩʢʦʤ ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʽʥʰʦʾ ʧʘ-

ʪʦʣʦʛʽʾ. 

ɺʠʤʽʨʠ ʅʇɺ. ʉʫʙʢʦʩʪʘʣʴʥʠʡ ʜʦʩʪʫʧ ʜʦʟʚʦʣʷʻ ʚʽʟʫʘʣʽʟʘʮʽʶ ʪʘ ʚʠʤʽʨʶ-

ʚʘʥʥʷ ʅʇɺ, ʚʢʣʶʯʘʶʯʠ ʾʾ ʽʥʩʧʽʨʘʪʦʨʥʝ ʩʧʘʜʽʥʥʷ (ʢʦʣʘʧʩ). ɼʽʘʤʝʪʨ ʅʇɺ ʤʘʻ 

ʚʠʤʽʨʶʚʘʪʠʩʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʨʦʢʩʠʤʘʣʴʥʽʰʝ ʤʽʩʮʷ ʚʧʘʜʽʥʥʷ ʧʝʯʽʥʢʦʚʠʭ ʚʝʥ 

(ʈʠʩ. 4). ɼʣʷ ʩʧʨʦʱʝʥʥʷ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʚʠʩʥʦʚʢʽʚ ʝʭʦʢʘʨʜʽʦʛʨʘʬʽʯʥʦʛʦ ʜʦʩ-

ʣʽʜʞʝʥʥʷ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʉʊʃɸ ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʯʽʪʢʽ ʟʥʘʯʝʥʥʷ ʪʠʩʢʫ ʚ 

ʇʇ, ʘ ʥʝ ʜʽʘʧʘʟʦʥ ʟʥʘʯʝʥʴ (ʚʽʜ ʪʘ ʜʦ). ɼʽʘʤʝʪʨ ʅʇɺ Ò2.1 cm, ʱʦ ʩʧʘʜʘʻʪʴʩʷ ʥʘ 

ʚʜʦʩʽ >50% ʛʦʚʦʨʠʪʴ ʧʨʦ ʥʦʨʤʘʣʴʥʠʡ ʪʠʩʢ ʚ ʇʇ 3 mm Hg (ʜʽʘʧʘʟʦʥ 0ï5 mm 

Hg), ʫ ʪʦʡ ʯʘʩ ʷʢ ʜʽʘʤʝʪʨ ʅʇɺ > 2.1 ʩʤ, ʱʦ ʢʦʣʘʙʫʻ ʧʽʜʯʘʩ ʚʜʦʭʫ < 50% ʛʦʚʦ-

ʨʠʪʴ ʧʨʦ ʧʽʜʚʠʱʝʥʠʡ ʪʠʩʢ ʚ ʇʇ 15 mm Hg (ʜʽʘʧʘʟʦʥ 10ï20 mm Hg). ʋ ʚʠʧʘʜ-

ʢʘʭ, ʢʦʣʠ ʜʽʘʤʝʪʨ ʅʇɺ ʪʘ ʩʪʫʧʽʥʴ ʩʧʘʜʽʥʥʷ ʥʝ ʚʤʽʱʫʶʪʴʩʷ ʚ ʜʘʥʫ ʧʘʨʘʜʠʛʤʫ, 

ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʟʘʢʣʶʯʝʥʥʷ ʧʨʦʤʽʞʥʝ ʟʥʘʯʝʥʥʷ 8 mm Hg (ʜʽʘʧʘ-

ʟʦʥ 5-10 mm Hg) ʘʙʦ, ʱʦ ʜʦʮʽʣʴʥʦ, ʪʨʝʙʘ ʟʘʣʫʯʘʪʠ ʽʥʰʽ ʧʦʢʘʟʥʠʢʠ ʪʠʩʢʫ ʚ ʇʇ 

ʜʣʷ ʫʪʦʯʥʝʥʥʷ ʥʦʨʤʘʣʴʥʦʛʦ ʯʠ ʧʽʜʚʠʱʝʥʥʦʛʦ ʪʠʩʢʫ ʚ ʇʇ ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ 

ʫ ʟʜʦʨʦʚʠʭ ʤʦʣʦʜʠʭ ʩʧʦʨʪʩʤʝʥʽʚ ʅʇɺ ʤʦʞʝ ʙʫʪʠ ʨʦʟʰʠʨʝʥʦʶ ʧʨʠ ʥʦʨʤʘʣʴ-

ʥʦʤʫ ʪʠʩʢʫ ʚ ʇʇ. ʂʨʽʤ ʪʦʛʦ, ʅʇɺ ʟʚʠʯʘʡʥʦ ʻ ʜʠʣʘʪʦʚʘʥʦʶ ʪʘ ʥʝ ʢʦʣʘʙʫʻ ʫ 



ʭʚʦʨʠʭ ʥʘ ʰʪʫʯʥʽʡ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʽʚ, ʪʦʤʫ ʾʾ ʚʠʤʽʨʠ ʪʘ ʦʮʽʥʢʘ ʥʝ ʧʦʚʠʥʥʽ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʜʣʷ ʦʮʽʥʢʠ ʪʠʩʢʫ ʚ ʇʇ ʚ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ. 

ʉʠʩʪʦʣʽʯʥʘ ʬʫʥʢʮʽʷ ʇʐ. ʉʠʩʪʦʣʽʯʥʘ ʬʫʥʢʮʽʷ ʇʐ ʦʮʽʥʶʻʪʴʩʷ ʟ ʚʠʢʦ-

ʨʠʩʪʘʥʥʷʤ ʜʝʢʽʣʴʢʦʭ ʧʘʨʘʤʝʪʨʽʚ, ʘ ʩʘʤʝ ɯʌʄ ʇʐ, TAPSE, ʌɿʇ ʇʐ ʚ ɺ-

ʨʝʞʠʤʽ, ʌɺ ʇʐ ɺ-ʨʝʞʠʤʽ, ʌɺ ʇʐ ʫ 3D, ʩʠʩʪʦʣʽʯʥʘ ʰʚʠʜʢʽʩʪʴ ʪʨʠʢʫʩʧʽʜʘ-

ʣʴʥʦʛʦ ʢʽʣʴʮʷ ʟʘ ʜʘʥʠʤʠ ʪʢʘʥʠʥʥʦʛʦ ʜʦʧʧʣʝʨʘ (Sô), ʪʘ ʧʦʚʟʜʦʚʞʥʽʡ  strain ʪʘ 

strain rate. ʉʝʨʝʜ ʥʠʭ ʥʘʡʢʨʘʱʝ ʧʨʠʩʪʦʩʦʚʘʥʽ ʜʦ ʢʣʽʥʽʯʥʦʛʦ ʚʞʠʚʘʥʥʷ ʪʘ ʤʘ-

ʶʪʴ ʙʽʣʴʰʫ ʮʽʥʥʽʩʪʴ ʟʛʽʜʥʦʛʦ ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʜʦʩʣʽʜʞʝʥʴ ɯʌʄ ʇʐ, TAPSE, 

ʌɿʇ ʚ ɺ-ʨʝʞʠʤʽ, ʪʘ Sô ʪʨʠʢʫʩʧʽʜʘʣʴʥʦʛʦ ʢʽʣʴʮʷ. ʍʦʯʘ ʌɺ ʇʐ ʟʘ ʜʘʥʠʤʠ 3D 

ʟʜʘʻʪʴʩʷ ʙʽʣʴʰ ʥʘʜʽʡʥʦʶ ʟ ʤʝʥʰʦʶ ʚʽʜʪʚʦʨʶʚʘʥʽʩʪʶ ʧʦʤʠʣʦʢ, ʜʦ ʩʴʦʛʦʜʥʽ 

ʥʝʤʘʻ ʜʦʩʪʘʪʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʜʦʢʘʟʦʚʠʭ ʜʘʥʥʠʭ ʱʦʜʦ ʾʾ ʢʣʽʥʽʯʥʦʾ ʮʽʥʥʦʩʪʽ. 

RIMP ʻ ʧʦʢʘʟʥʠʢʦʤ ʟʘʛʘʣʴʥʦʾ ʛʣʦʙʘʣʴʥʦʾ ʬʫʥʢʮʽʾ ʇʐ. RIMP >0,40 ʟʘ ʜʘ-

ʥʠʤʠ ʽʤʧʫʣʴʩʥʦ-ʭʚʠʣʴʦʚʦʛʦ ʪʘ >0,55 ʟʘ ʜʘʥʠʤʠ ʪʢʘʥʠʥʥʦʛʦ ʜʦʧʧʣʝʨʘ ʚʢʘʟʫʻ 

ʥʘ ʜʠʩʬʫʥʢʮʽʶ ʇʐ. ɺʠʤʽʨʶʚʘʥʥʷ ʯʘʩ ʽʟʦʚʦʣʶʤʽʯʥʦʛʦ ʩʢʦʨʦʯʝʥʥʷ (IVCT), 

ʽʟʦʚʦʣʶʤʽʯʥʦʛʦ ʨʦʟʩʣʘʙʣʝʥʥʷ (IVRT), ʪʘ ʯʘʩ ʚʠʛʥʘʥʥʷ (ET) ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʪʢʘʥʠʥʥʦʛʦ ʽʤʧʫʣʴʩʥʦ-ʭʚʠʣʴʦʚʦʛʦ ʜʦʧʧʣʝʨʘ ʥʘ ʪʨʠʢʫʩʧʽʜʘʣʴʥʦʤʫ ʢʽʣʴʮʽ ʤʦ-

ʞʥʘ ʟʘʧʦʙʽʛʪʠ ʧʦʭʠʙʢʠ, ʧʦʚôʷʟʘʥʦʾ ʟ ʚʘʨʽʘʙʝʣʴʥʽʩʪʶ ʏʉʉ. ɯʌʄ ʇʐ ʤʦʞʝ ʙʫ-

ʪʠ ʧʦʭʠʙʥʦ ʥʠʟʴʢʠʤ ʧʨʠ ʩʪʘʥʘʭ, ʘʩʦʮʽʡʦʚʘʥʠʭ ʽʟ ʧʽʜʚʠʱʝʥʥʷʤ ʪʠʩʢʫ ʚ ʇʇ, 

ʧʨʠ ʷʢʠʭ ʟʥʠʞʫʻʪʴʩʷ IVRT. 

TAPSE ʣʝʛʢʦ ʦʪʨʠʤʘʪʠ ʪʘ ʚʠʤʽʨʷʪʠ, ʪʘ ʻ ʧʦʢʘʟʥʠʢʦʤ ʧʦʚʟʜʦʚʞʥʴʦʾ ʬʫʥ-

ʢʮʽʾ ʇʐ. TAPSE < 16 ʤʤ ʚʢʘʟʫʻ ʥʘ ʩʠʩʪʦʣʽʯʥʫ ʜʠʩʬʫʥʢʮʽʶ ʇʐ. ʎʝʡ ʧʦʢʘʟ-

ʥʠʢ ʚʠʤʽʨʶʻʪʴʩʷ ʥʘ ʣʘʪʝʨʘʣʴʥʦʤʫ ʪʨʠʢʫʩʧʽʜʘʣʴʥʦʤʫ ʢʽʣʴʮʽ. ʍʦʯʘ ʚʦʥʘ ʚʢʘʟʫʻ 

ʥʘ ʧʦʚʟʜʦʚʞʥʶ ʬʫʥʢʮʽʶ, ʚʪʽʤ, ʜʦʙʨʝ ʢʦʨʝʣʶʻ ʟ ʤʝʪʦʜʘʤʠ ʦʮʽʥʢʠ ʛʣʦʙʘʣʴʥʦʾ 

ʩʠʩʪʦʣʽʯʥʦʾ ʬʫʥʢʮʽʾ ʇʐ, ʪʘʢʠʤʠ ʷʢ ʌɺ ʇʐ ʟʘ ʜʘʥʠʤʠ ʨʘʜʽʦʥʫʢʣʽʜʥʠʭ ʤʝʪʦ-

ʜʽʚ, ʌɿʇ ʇʐ ʚ ɺ-ʨʝʞʠʤʽ ʪʘ ʌɺ ʇʐ ʚ ɺ-ʨʝʞʠʤʽ. 

ʌɿʇ ʚ ɺ-ʨʝʞʠʤʽ (ʚʽʜʩʦʪʦʢ) ʥʘʜʘʻ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʠʩʪʦʣʽʯʥʫ ʬʫʥʢʮʽʶ 

ʇʐ. ʌɿʇ ʚ ɺ-ʨʝʞʠʤʽ < 35% ʚʢʘʟʫʻ ʥʘ ʩʠʩʪʦʣʽʯʥʫ ʜʠʩʬʫʥʢʮʽʶ ʇʐ. ʇʨʠ ʚʠ-

ʤʽʨʶʚʘʥʥʽ ʚʘʞʣʠʚʦ ʧʝʨʝʢʦʥʘʪʠʩʷ, ʱʦ ʚ ʟʨʽʟ ʧʦʪʨʘʧʠʚ ʫʚʝʩʴ ʇʐ, ʚʢʣʶʯʘʶʯʠ 

ʚʝʨʭʽʚʢʫ ʪʘ ʙʦʢʦʚʫ ʩʪʽʥʢʫ ʷʢ ʫ ʩʠʩʪʦʣʫ, ʪʘʢ ʽ ʚ ʜʽʘʩʪʦʣʫ. ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʤʝʞ 

ʝʥʜʦʢʘʨʜʫ ʧʽʜʯʘʩ ʦʙʚʝʜʝʥʥʷ ʢʦʥʪʫʨʫ ʩʣʽʜ ʨʝʪʝʣʴʥʦ ʚʠʢʣʶʯʘʪʠ ʪʨʘʙʝʢʫʣʠ, ʱʦ 

ʻ ʯʘʩʪʠʥʦʶ ʧʦʨʦʞʥʠʥʠ ʇʐ. 



Sô ʻ ʣʝʛʢʠʤ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ, ʥʘʜʽʡʥʠʤ ʪʘ ʚʽʜʪʚʦʨʶʚʘʥʠʤ. ʐʚʠʜʢʽʩʪʴ 

<10 cm/s ʚʢʘʟʫʶ ʥʘ ʩʠʩʪʦʣʽʯʥʫ ʜʠʩʬʫʥʢʮʽʶ ʇʐ. ɹʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʰʚʠʜ-

ʢʽʩʪʴ Sô ʜʦʙʨʝ ʢʦʨʝʣʶʻ ʟ ʽʥʰʠʤʠ ʤʝʪʦʜʘʤʠ ʦʮʽʥʢʠ ʛʣʦʙʘʣʴʥʦʾ ʩʠʩʪʦʣʽʯʥʦʾ 

ʬʫʥʢʮʽʾ ʇʐ. ɺʘʞʣʠʚʦ ʯʽʪʢʦ ʜʦʪʨʠʤʫʚʘʪʠʩʴ ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʘʨʘʣʝʣʴʥʦʩʪʽ ʤʽʞ 

ʥʘʧʨʷʤʢʦʤ ʨʫʭʫ ʙʘʟʘʣʴʥʦʛʦ ʩʝʛʤʝʥʪʫ ʪʘ ʪʨʠʢʫʩʧʽʜʘʣʴʥʦʛʦ ʢʽʣʴʮʷ ʪʘ ʢʫʨʩʦʨʦʤ 

ʜʦʧʧʣʝʨʘ (ʢʫʪʦʚʘ ʢʦʨʝʢʮʽʷ) ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʭʠʙʢʠ ʚʠʤʽʨʫ. 

ɼʽʘʩʪʦʣʽʯʥʘ ʬʫʥʢʮʽʷ ʇʐ. ʆʮʽʥʢʘ ʜʽʘʩʪʦʣʽʯʥʦʾ ʬʫʥʢʮʽʾ ʇʐ ʚʠʢʦʥʫʻʪʴ-

ʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʤʧʫʣʴʩʥʦ-ʭʚʠʣʴʦʚʦʛʦ ʜʦʧʧʣʝʨʘ ʪʨʠʢʫʩʧʽʜʘʣʴʥʦʛʦ ʜʽʘʩʪʦʣʽ-

ʯʥʦʛʦ ʧʦʪʦʢʫ, ʪʢʘʥʠʥʥʦʛʦ ʜʦʧʧʣʝʨʘ ʣʘʪʝʨʘʣʴʥʦʛʦ ʪʨʠʢʫʩʧʽʜʘʣʴʥʦʛʦ ʢʽʣʴʮʷ, 

ʽʤʧʫʣʴʩʥʦ-ʭʚʠʣʴʦʚʦʛʦ ʜʦʧʧʣʝʨʘ ʧʦʪʦʢʫ ʫ ʧʝʯʽʥʢʦʚʠʭ ʚʝʥʘʭ ʪʘ ʦʮʽʥʢʠ ʜʽʘʤʝʪ-

ʨʫ ʅʇɺ ʪʘ ʾʾ ʟʜʘʪʥʦʩʪʽ ʩʧʘʜʘʪʠʩʷ ʥʘ ʚʜʦʩʽ. ʈʽʟʥʽ ʧʘʨʘʤʝʪʨʠ ʟ ʚʝʨʭʥʽʤʠ ʪʘ ʥʠ-

ʞʥʽʤʠ ʨʝʬʝʨʘʪʠʚʥʠʤʠ ʥʦʨʤʘʣʴʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʥʘʚʝʜʝʥʽ ʚ ʊʘʙ. 1. ʉʝʨʝʜ ʥʠʭ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ɽ/ɸ, ʯʘʩ ʩʧʦʚʽʣʴʥʝʥʥʷ ʨʘʥʥʴʦʛʦ ʜʽʘʩʪʦʣʽʯʥʦʛʦ ʧʦʪʦʢʫ, ʩʧʽʚ-

ʚʽʜʥʦʰʝʥʥʷ E/eô, ʪʘ ʨʦʟʤʽʨʠ ʇʇ ʻ ʨʝʢʦʤʝʥʜʦʚʘʥʠʤʠ ʜʦ ʨʫʪʠʥʥʦʛʦ ʚʠʢʦʨʠʩ-

ʪʘʥʥʷ.  ɺʽʜʤʽʪʴʪʝ, ʱʦ ʮʽ ʧʘʨʘʤʝʪʨʠ ʩʣʽʜ ʦʪʨʠʤʫʚʘʪʠ ʧʽʜʯʘʩ ʢʽʥʮʷ ʚʠʜʦʭʫ ʧʨʠ 

ʥʝʛʣʠʙʦʢʦʤʫ ʜʠʭʘʥʥʽ ʟ ʨʦʟʨʘʭʫʥʢʦʤ ʩʝʨʝʜʥʴʦʛʦ ʘʨʠʬʤʝʪʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ 5 

ʧʦʩʣʽʜʦʚʥʠʭ ʢʘʨʜʽʘʣʴʥʠʭ ʮʠʢʣʽʚ, ʘ ʪʘʢʦʞ ʪʝ, ʱʦ ʚʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʥʝʧʨʠʜʘʪ-

ʥʠʤʠ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠ ʟʥʘʯʫʱʽʡ ʪʨʠʢʫʩʧʽʜʘʣʴʥʽʡ ʨʝʛʫʨʛʽʪʘʮʽʾ (ʊʈ). 

ʆʮʽʥʢʘ ʜʽʘʩʪʦʣʽʯʥʦʾ ʜʠʩʬʫʥʢʮʽʾ ʇʐ. ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʜʽʘʩʪʦʣʽʯʥʠʭ ʰʚʠ-

ʜʢʦʩʪʝʡ E/A ʥʘ ʪʨʠʢʫʩʧʽʜʘʣʴʥʦʤʫ ʢʣʘʧʘʥʽ < 0,8 ʛʦʚʦʨʠʪʴ ʧʨʦ ʧʦʨʫʰʝʥʥʷ ʨʝ-

ʣʘʢʩʘʮʽʾ, ʘ E/A ʥʘ ʊʂ ʚʽʜ 0,8 ʜʦ 2,1 ʧʨʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ E/eô >6 ʘʙʦ ʧʝʨʝʚʘ-

ʞʘʥʥʷ ʜʽʘʩʪʦʣʽʯʥʦʛʦ ʧʦʪʦʢʫ ʚ ʧʝʯʽʥʢʦʚʠʭ ʚʝʥʘʭ ʛʦʚʦʨʠʪʴ ʧʨʦ ʧʩʝʚʜʦʥʦʨʤʘ-

ʣɹ ʥʝ ʥʘʧʦʚʥʝʥʥʷ ʇʐ, ʘ E/A >2,1 ʧʨʠ ʯʘʩʽ ʩʧʦʚʽʣʴʥʝʥʥʷ ʨʘʥʥʴʦʛʦ ʜʽʘʩʪʦʣʽʯ-

ʥʦʛʦ ʧʦʪʦʢʫ DT <120 ʤʩ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʨʝʩʪʨʠʢʪʠʚʥʝ ʥʘʧʦʚʥʝʥʥʷ. 

ʉʠʩʪʦʣʽʯʥʠʡ ʪʠʩʢ ʚ ʣʝʛʝʥʝʚʽʡ ʘʨʪʝʨʽʾ / ʉʊʇʐ. ʐʚʠʜʢʽʩʪʴ ʊʈ ʜʦʟʚʦʣʷʻ 

ʥʘʜʽʡʥʫ ʦʮʽʥʢʫ ʉʊʇʐ ʧʨʠ ʜʦʜʘʚʘʥʥʽ ʪʠʩʢʫ ʚ ʇʇ ʟʘ ʫʤʦʚ ʚʽʜʩʫʪʥʦʩʪʽ ʟʥʘʯʫ-

ʱʦʾ ʦʙʩʪʨʫʢʮʽʾ ɺʊʇʐ. ʈʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʟʥʘʯʘʪʠ ʪʠʩʢ ʫ ʇʇ ʟʘ ʚʠʤʽʨʦʤ ʜʽʘ-

ʤʝʪʨʫ ʅʇɺ ʪʘ ʾʾ ʟʜʘʪʥʽʩʪʶ ʩʧʘʜʘʪʠʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʜʠʭʘʥʥʷ ʢʨʘʱʝ, ʥʽʞ ʚʠʢʦ-

ʨʠʩʪʘʥʥʷʤ ʬʽʢʩʦʚʘʥʠʭ ʟʥʘʯʝʥʴ ʪʠʩʢʫ ʚ ʇʇ. ɺʟʘʛʘʣʽ, ʰʚʠʜʢʽʩʪʴ ʊʈ  >2,8 ï 2,9 

ʤ/ʩ ʚʽʜʧʦʚʽʜʘʻ ʉʊʃɸ ʧʨʠʙʣʠʟʥʦ 36 ʤʤ Hg, ʦʟʥʘʯʘʶʯʠ ʪʠʩʢ ʚ ʇʇ 3-5 ʤʤ Hg, 

ʚʢʘʟʫʶʯʠ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʉʊʇʐ ʪʘ ʫ ʤʘʣʦʤʫ ʢʦʣʽ. ʉʊʃɸ ʤʦʞʝ ʧʽʜʚʠʱʫʚʘʪʠ-

ʩʷ, ʟʦʢʨʝʤʘ ʟ ʚʽʢʦʤ ʪʘ ʧʨʠ ʦʞʠʨʽʥʥʽ. ʂʨʽʤ ʪʦʛʦ, ʉʊʃɸ ʪʘʢʦʞ ʻ ʧʦʚôʷʟʘʥʠʤ ʟ 



ʩʠʩʪʝʤʥʠʤ ʫʜʘʨʥʠʤ ʦʙôʻʤʦʤ ʪʘ ʩʠʩʪʝʤʥʠʤ ɸʊ. ʊʦʙʪʦ ʧʽʜʚʠʱʝʥʥʷ ʉʊʃɸ ʥʝ 

ʟʘʚʞʜʠ ʧʦʚʷʟʘʥʝ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʣʝʛʝʥʝʚʦʛʦ ʩʫʜʠʥʥʦʛʦ ʦʧʦʨʫ (ʃʉʆ). ɿʘʛʘʣʦʤ. 

ʧʘʮʽʻʥʪʽʚ ʟ ʧʽʜʚʠʱʝʥʥʠʤ ʉʊʃɸ ʪʨʝʙʘ ʦʙʩʪʝʞʫʚʘʪʠ ʨʝʪʝʣʴʥʽʰʝ. ɺʘʞʣʠʚʦ ʪʘ-

ʢʦʞ ʧʨʠʡʤʘʪʠ ʜʦ ʫʚʘʛʠ, ʱʦ ʥʘ ʧʦʢʘʟʥʠʢʠ ʜʽʘʩʪʦʣʽʯʥʦʾ ʬʫʥʢʮʽʾ ʇʐ ʪʘ ʉʊʃɸ 

ʚʣʠʚʘʶʪʴ ʩʠʩʪʦʣʽʯʥʘ ʪʘ ʜʽʘʩʪʦʣʽʯʥʘ ʬʫʥʢʮʽʷ ʣʽʚʦʛʦ ʩʝʨʮʷ. ʊʠʩʢ ʚ ʃɸ ʪʨʝʙʘ 

ʥʘʚʦʜʠʪʠ ʨʘʟʦʤ ʟ ʩʠʩʪʝʤʥʠʤ ɸʊ ʘʙʦ ʩʝʨʝʜʥʽʤ ɸʊ. 

ʆʩʢʽʣʴʢʠ ʝʭʦʢʘʨʜʽʦʛʨʘʬʽʷ ʻ ʧʝʨʰʠʤ ʤʝʪʦʜʦʤ ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʚʠʢʦʨʠʩ-

ʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʮʽʥʢʠ ʧʘʮʽʻʥʪʽʚ ʟ ʩʠʤʧʪʦʤʘʤʠ ʟ ʙʦʢʫ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʻ ʩʠʩʪʝ-

ʤʠ, ʚʘʞʣʠʚʦ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʦʩʥʦʚʥʫ ʦʮʽʥʢʫ ʩʪʨʫʢʪʫʨʠ ʪʘ ʬʫʥʢʮʽʾ ʧʨʘʚʠʭ ʚʽʜ-

ʜʽʣʽʚ ʩʝʨʮʷ, ʥʝ ʦʙʤʝʞʫʶʯʠʩʴ ʣʽʚʠʤʠ ʚʽʜʜʽʣʘʤʠ. ʋ ʧʘʮʽʻʥʪʽʚ ʟ ʚʩʪʘʥʦʚʣʝʥʥʦʶ 

ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʶ ʥʝʜʦʩʪʘʪʥʽʩʪʶ ʪʘ ʣʝʛʝʥʝʚʦʶ ʛʽʧʝʨʪʝʥʟʽʻʶ (ʃɻ) ʜʦʮʽʣʴʥʦ 

ʧʨʦʚʦʜʠʪʠ ʙʽʣʴʰ ʜʝʪʘʣʴʥʫ ʦʮʽʥʢʫ ʧʘʨʘʤʝʪʨʽʚ ʧʨʘʚʠʭ ʚʽʜʜʽʣʽʚ ʪʘ ʤʘʣʦʛʦ ʢʦʣʘ 

ʢʨʦʚʦʦʙʽʛʫ, ʪʘʢʠʭ ʷʢ ʃʉʆ. 

ʆʛʣʷʜ 

ʇʨʘʚʠʤ ʚʽʜʜʽʣʘʤ ʩʝʨʮʷ ʜʦʚʛʠʡ ʯʘʩ ʥʝ ʧʨʠʜʽʣʷʣʦʩʷ ʜʦʩʪʘʪʥʴʦʾ ʫʚʘʛʠ, ʭʦʯʘ 

ʬʫʥʢʮʽʷ ʇʐ ʤʽʮʥʦ ʘʩʦʮʽʡʦʚʘʥʘ ʟ ʢʣʽʥʽʯʥʠʤʠ ʚʠʭʦʜʘʤʠ ʧʨʠ ʙʘʛʘʪʴʦʭ ʩʪʘʥʘʭ. 

ɭ ʜʦʙʨʝ ʪʘ ʝʢʩʪʝʥʩʠʚʥʦ ʜʦʩʣʽʜʞʝʥʠʤʠ ʣʽʚʠʡ ʰʣʫʥʦʯʦʢ ʟ ʚʩʪʘʥʦʚʣʝʥʠʤʠ 

ʥʦʨʤʘʣʴʥʠʤʠ ʨʝʬʝʨʘʪʠʚʥʠʤʠ ʤʝʞʘʤʠ ʜʣʷ ʡʦʛʦ ʨʦʟʤʽʨʽʚ, ʦʙôʻʤʽʚ, ʤʘʩʠ ʪʘ ʬʫ-

ʥʢʮʽʾ, ʫ ʪʦʡ ʯʘʩ ʷʢ ʜʘʥʠʭ ʱʦʜʦ ʨʦʟʤʽʨʽʚ ʪʘ ʬʫʥʢʮʽʾ ʇʐ ʜʦ ʦʩʪʘʥʥʴʦʛʦ ʯʘʩʫ 

ʙʫʣʦ ʥʝʜʦʩʪʘʪʥʴʦ. ɺʽʜʥʦʩʥʦ ʧʝʨʝʜʙʘʯʫʚʘʥʽ ʤʝʞʽ ʪʘ ʛʝʦʤʝʪʨʽʷ ʃʐ ʪʘ ʥʘʷʚ-

ʥʽʩʪʴ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʭ ʟʨʽʟʽʚ ʜʦʧʦʤʦʛʣʠ ʚʠʟʥʘʯʠʪʠ ʥʦʨʤʘʪʠʚʠ ʚ ʦʮʽʥʮʽ ʃʐ. 

ʆʜʥʘʢ, ʜʘʥʽ ʱʦʜʦ ʥʦʨʤʘʣʴʥʠʭ ʨʦʟʤʽʨʽʚ ʇʐ ʻ ʣʽʤʽʪʦʚʘʥʠʤʠ, ʯʘʩʪʢʦʚʦ ʟ ʧʨʠ-

ʯʠʥʠ ʡʦʛʦ ʩʢʣʘʜʥʦʾ ʛʝʦʤʝʪʨʽʾ. ʇʐ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʨʴʦʭ ʯʽʪʢʠʭ ʚʽʜʜʽʣʽʚ: ʛʣʘʜ-

ʢʦʤôʷʟʦʚʠʡ ʧʨʠʥʦʩʥʠʡ ʪʨʘʢʪ (ʪʽʣʦ ʰʣʫʥʦʯʢʘ), ʚʽʜʜʽʣ ʚʠʥʦʩʥʦʛʦ ʪʨʘʢʪʫ ʇʐ, 

ʪʘ ʪʨʘʙʝʢʫʣʷʨʥʘ ʘʧʽʢʘʣʴʥʘ ʯʘʩʪʠʥʘ. ɺʦʣʶʤʦʤʝʪʨʠʯʥʘ ʦʮʽʥʢʘ ʬʫʥʢʮʽʾ ʇʐ ʻ 

ʩʢʣʘʜʥʦʶ ʟ ʧʨʠʯʠʥʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʙʘʛʘʪʴʦʭ ʧʨʠʧʫʱʝʥʴ. ɺ ʨʝʟʫʣʴʪʘʪʽ, ʙʘʛʘʪʦ 

ʣʽʢʘʨʽʚ ʨʽʜʢʦ ʧʦʢʣʘʜʘʶʪʴʩʷ ʥʘ ʚʽʟʫʘʣʴʥʫ ʦʮʽʥʢʫ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʫ ʪʘ 

ʬʫʥʢʮʽʾ ʇʐ.  

ʆʩʥʦʚʥʽ ʧʦʢʘʟʥʠʢʠ ʨʦʟʤʽʨʽʚ ʪʘ ʬʫʥʢʮʽʾ ʇʐ ʙʫʣʠ ʚʢʣʶʯʝʥʽ ʜʦ ʈʝʢʦʤʝʥ-

ʜʘʮʽʡ ʟ ʢʽʣʴʢʽʩʥʠʭ ʚʠʤʽʨʽʚ ʢʘʤʝʨ ʪʘ ʧʦʨʦʞʥʠʥ ʩʝʨʮʷ ʋʢʨʘʾʥʩʴʢʦʛʦ ʪʦʚʘʨʠʩʪʚʘ 

ʢʘʨʜʽʦʣʦʛʽʚ ʪʘ ɸʩʦʮʽʘʮʽʾ ʬʘʭʽʚʮʽʚ ʟ ʝʭʦʢʘʨʜʽʦʛʨʘʬʽʾ 2012 ʨ. [1], ʱʦ ʙʘʟʫʚʘʣʠʩʷ 

ʥʘ ʨʝʢʦʤʝʥʜʘʮʽʷʭ ASE ʪʘ ɭʚʨʦʧʝʡʩʴʢʦʾ ʘʩʦʮʽʘʮʽʾ ʟ ʝʭʦʢʘʨʜʽʦʛʨʘʬʽʾ ʚʽʜ 2005 ʨ.  



[2]. ʆʜʥʘʢ, ʮʝʡ ʜʦʢʫʤʝʥʪ ʬʦʢʫʩʫʚʘʚʩʷ ʥʘ ʣʽʚʠʭ ʚʽʜʜʽʣʘʭ ʩʝʨʮʷ, ʘ ʧʨʘʚʠʤ ʚʽʜ-

ʜʽʣʘʤ ʧʨʠʜʽʣʷʚʩʷ ʪʽʣʴʢʠ ʥʝʚʝʣʠʢʠʡ ʨʦʟʜʽʣ ʨʝʢʦʤʝʥʜʘʮʽʡ. ɿ ʯʘʩʫ ʥʘʧʠʩʘʥʥʷ 

ʧʦʧʝʨʝʜʥʴʦʾ ʧʫʙʣʽʢʘʮʽʾ ʚʽʜʙʫʚʩʷ ʚʝʣʠʢʠʡ ʧʨʦʛʨʝʩ ʚ ʝʭʦʢʘʨʜʽʦʛʨʘʬʽʯʥʽʡ ʦʮʽʥʮʽ 

ʧʨʘʚʦʛʦ ʩʝʨʮʷ. ʂʨʽʤ ʪʦʛʦ, ʽʩʥʫʻ ʥʘʩʫʱʥʘ ʧʦʪʨʝʙʘ ʧʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʶ ʜʝʪʘ-

ʣʝʡ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʝʭʦʢʘʨʜʽʦʛʨʘʬʽʯʥʦʾ ʦʮʽʥʢʠ ʇʐ. 

ɼʘʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʩʣʽʜ ʨʦʟʛʣʘʜʘʪʠ ʷʢ ʪʦʯʢʫ ʧʽʜʨʘʭʫʥʢʫ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʜʥʦʩʪʘʡʥʦʛʦ ʤʝʪʦʜʫ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʟʦʙʨʘʞʝʥʴ ʧʨʘʚʠʭ ʚʽʜʜʽʣʽʚ 

ʩʝʨʮʷ ʜʣʷ ʦʮʽʥʢʠ ʨʦʟʤʽʨʫ ʪʘ ʬʫʥʢʮʽʾ ʇʐ, ʘ ʪʘʢʦʞ ʷʢ ʽʤʧʫʣʴʩ ʜʣʷ ʨʦʟʚʠʪʢʫ ʙʘʟ 

ʜʘʥʠʭ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʦʨʤʘʣʴʥʠʭ ʨʝʬʝʨʘʪʠʚʥʠʭ ʤʝʞ. ɼʘʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʥʝ 

ʩʪʘʚʣʷʪʴ ʤʝʪʦʶ ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʪʠ ʥʦʟʦʣʦʛʽʾ, ʱʦ ʫʨʘʞʘʶʪʴ ʧʨʘʚʽ ʚʽʜʜʽʣʠ ʩʝʨ-

ʮʷ, ʭʦʯʘ ʜʘʥʘ ʨʦʙʦʪʘ ʤʽʩʪʠʪʴ ʙʘʛʘʪʦ ʚʽʜʩʠʣʘʥʴ ʥʘ ʧʘʪʦʣʦʛʽʯʥʽ ʩʪʘʥʠ ʇʐ ʪʘ ʷʢ 

ʚʦʥʠ ʤʦʞʫʪʴ ʚʧʣʠʥʫʪʠ ʥʘ ʦʧʠʩʘʥʽ ʚʠʤʽʨʠ. 

ʊʘʙ. 1. ʉʫʤʘʨʥʘ ʪʘʙʣʠʮʷ ʨʝʬʝʨʘʪʠʚʥʠʭ ʚʝʣʠʯʠʥ, ʨʝʢʦʤʝʥʜʦʚʘʥʠʭ ʜʣʷ 

ʩʪʨʫʢʪʫʨʥʠʭ ʚʠʤʽʨʽʚ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ ʧʨʘʚʠʭ ʚʽʜʜʽʣʽʚ ʩʝʨʮʷ. 

ʇʦʢʘʟʥʠʢ ʈʦʟʤʽʨʥʽʩʪʴ ʇʘʪʦʣʦʛʽʯʥʝ ʚʽʜʭʠʣʝʥʥʷ ɯʣʶʩʪʨʘʮʽʷ 

ʈʦʟʤʽʨʠ ʧʦʨʦʞʥʠʥʠ 

ɹʘʟʘʣʴʥʠʡ ʧʦʧʝʨʝʯʥʠʡ 

ʨʦʟʤʽʨ ʇʐ 

ʩʤ >4,2 ʈʠʩ. 7 

ʊʦʚʱʠʥʘ ʩʪʽʥʢʠ ʇʐ ʟ 

ʩʫʙʢʦʩʪʘʣʴʥʦʾ ʧʦʟʠʮʽʾ 

ʩʤ >0,5 ʈʠʩ. 5 

ɼʽʩʪʘʣʴʥʠʡ ʜʽʘʤʝʪʨ 

ɺʊʇʐ ʟ PSAX 

ʩʤ >2,7 ʈʠʩ. 8 

ʇʨʦʢʩʠʤʘʣʴʥʠʡ ʜʽʘʤʝʪʨ 

ɺʊʇʐ PLAX 

ʩʤ >3,3 ʈʠʩ. 8 

ʄʘʢʩʠʤʘʣʴʥʠʡ ʨʦʟʤʽʨ 

ʇʇ 

ʩʤ >5,3 ʈʠʩ. 3 

ʄʽʥʽʤʘʣʴʥʠʡ    ʨʦʟʤʽʨ 

ʇʇ 

ʩʤ >4,4 ʈʠʩ.  3 

ʂʽʥʮʝʚʦ-ʩʠʩʪʦʣʽʯʥʘ 

ʧʣʦʱʘ ʇʇ 

ʩʤ2 >18 ʈʠʩ. 3 

ʉʠʩʪʦʣʽʯʥʘ ʬʫʥʢʮʽʷ 

TAPSE ʩʤ <1,6 ʈʠʩ. 17 

ʇʽʢʦʚʘ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ 

ʪʨʠʢʫʩʧʽʜʘʣʴʥʦʛʦ ʢʽʣʴʮʷ  

ʩʤ/ʩ <10 ʈʠʩ. 16 

ɯʌʄ ʽʤʧʫʣʴʩʥʠʤ ʜʦʧʧ-

ʣʝʨʦʤ 

- >0,40 ʈʠʩ. 16 

ɯʌʄ ʪʢʘʥʠʥʥʠʤ ʜʦʧʧʣʝ-

ʨʦʤ 

- >0,55 ʈʠʩ. 16 ʪʘ 18 

ʌɿʇ % <35 ʈʠʩ. 9 

ɼʽʘʩʪʦʣʽʯʥʘ ʬʫʥʢʮʽʷ 

ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ E/A  - <0,8 ʘʙʦ >2,1  

ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ E/Eô - >6  

ʏʘʩ ʩʧʦʚʽʣʴʥʝʥʥʷ ʭʚʠʣʽ ɽ ʤʩ <120  

ʌɿʇ ï ʬʨʘʢʮʽʡʥʘ ʟʤʽʥʘ ʧʣʦʱʽ; ɯʌʄ ï ʽʥʜʝʢʩ ʬʫʥʢʮʽʾ ʤʽʦʢʘʨʜʘ; PLAX ï 

ʧʘʨʘʩʪʝʨʥʘʣʴʥʘ ʧʦʟʠʮʽʷ ʧʦ ʜʦʚʛʽʡ ʚʽʩʽ; ʇʇ ï ʧʨʘʚʝ ʧʝʨʝʜʩʝʨʜʷ; ʇʐ ï ʧʨʘʚʠʡ 



ʰʣʫʥʦʯʦʢ; ʇʈʇʐ ï ʧʦʧʝʨʝʯʥʠʡ ʨʦʟʤʽʨ ʇʐ; ɺʊʇʐ ï ʚʠʥʦʩʥʠʡ ʪʨʘʢʪ ʧʨʘʚʦ-

ʛʦ ʰʣʫʥʦʯʢʘ; TAPSE ï ʩʠʩʪʦʣʽʯʥʘ ʝʢʩʢʫʨʩʽʷ ʪʨʠʢʫʩʧʽʜʘʣʴʥʦʛʦ ʢʽʣʴʮʷ. 

 

ʎʽʣʽ ʜʘʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʥʘʩʪʫʧʥʽ:  

1. ʆʧʠʩʘʪʠ ʘʢʫʩʪʠʯʥʽ ʚʽʢʥʘ ʪʘ ʝʭʦʢʘʨʜʽʦʛʨʘʬʽʯʥʽ ʟʨʽʟʠ, ʱʦ ʧʦʪʨʽʙʥʽ ʜʣʷ 

ʦʧʪʠʤʘʣʴʥʦʾ ʦʮʽʥʢʠ ʧʨʘʚʠʭ ʚʽʜʜʽʣʽʚ ʩʝʨʮʷ. 

2. ʆʧʠʩʘʪʠ ʝʭʦʢʘʨʜʽʦʛʨʘʬʽʯʥʽ ʧʘʨʘʤʝʪʨʠ, ʱʦ ʻ ʚʠʤʦʛʦʶ ʧʨʠ ʨʫʪʠʥʥʦʤʫ 

ʦʛʣʷʜʽ ʪʘ ʧʨʠʮʽʣʴʥʠʭ ʝʭʦʢʘʨʜʽʦʛʨʘʬʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʪʘ ʟʨʽʟʠ, ʟ ʷʢʠʭ ʤʦʞ-

ʥʘ ʦʪʨʠʤʘʪʠ ʮʽ ʧʘʨʘʤʝʪʨʠ ʜʣʷ ʦʮʽʥʢʠ ʨʦʟʤʽʨʫ ʪʘ ʬʫʥʢʮʽʾ ʇʐ. 

3. ʂʨʠʪʠʯʥʦ ʦʮʽʥʠʪʠ ʥʘʷʚʥʽ ʣʽʪʝʨʘʪʫʨʥʽ ʜʘʥʽ, ʪʘ ʧʨʝʜʩʪʘʚʠʪʠ ʧʝʨʝʤʦʛʠ ʪʘ 

ʥʝʜʦʣʽʢʠ ʢʦʞʥʦʛʦ ʚʠʤʽʨʫ ʯʠ ʤʝʪʦʜʠʢʠ. 

4. ɺʠʩʚʽʪʠʪʠ, ʷʢʽ ʚʠʤʽʨʠ ʧʨʘʚʠʭ ʚʽʜʜʽʣʽʚ ʤʘʶʪʴ ʙʫʪʠ ʨʝʢʦʤʝʥʜʦʚʘʥʽ, ʷʢ 

ʦʙʦʚôʷʟʢʦʚʽ ʚ ʩʪʘʥʜʘʨʪʥʦʤʫ ʝʭʦʢʘʨʜʽʦʛʨʘʬʽʯʥʦʤʫ ʟʘʢʣʶʯʝʥʥʽ. 

5. ʅʘʚʝʩʪʠ ʧʝʨʝʛʣʷʥʫʪʽ ʨʝʬʝʨʘʪʠʚʥʽ ʟʥʘʯʝʥʥʷ ʜʣʷ ʚʠʤʽʨʽʚ ʧʨʘʚʠʭ ʚʽʜʜʽʣʽʚ 

ʩʝʨʮʷ ʟ ʢʨʘʡʥʽʤʠ ʟʥʘʯʝʥʥʷʤ ʟ 95% ʜʦʚʽʨʯʠʤ ʽʥʪʝʨʚʘʣʦʤ ʥʘ ʦʩʥʦʚʽ ʥʘʷʚʥʠʭ 

ʩʫʯʘʩʥʠʭ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʘʥʠʭ. 

ʄʝʪʦʜʦʣʦʛʽʷ ʫ ʚʩʪʘʥʦʚʣʝʥʥʽ ʨʝʬʝʨʘʪʠʚʥʠʭ ʟʥʘʯʝʥʴ ʪʘ ʤʝʞ  

ɼʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʚʩʽʭ ʽʩʥʫʶʯʠʭ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ ʝʭʦʢʘʨʜʽʦʛʨʘʬʽʯʥʠʭ 

ʚʠʟʥʘʯʝʥʴ ʨʦʟʤʽʨʽʚ ʧʨʘʚʠʭ ʚʽʜʜʽʣʽʚ ʩʝʨʮʷ ʫ ʟʜʦʨʦʚʠʭ ʩʫʙôʻʢʪʽʚ ʘʚʪʦʨʘʤʠ ʙʫʚ 

ʧʨʦʚʝʜʝʥʠʡ ʧʦʰʠʨʝʥʠʡ ʩʠʩʪʝʤʥʠʡ ʦʛʣʷʜ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʘʥʠʭ, ʱʦ ʦʭʦʧʣʶʚʘʚ 

ʜʦʩʣʽʜʞʝʥʥʷ ʥʦʨʤʘʣʴʥʠʭ ʨʝʬʝʨʘʪʠʚʥʠʭ ʟʥʘʯʘʥʴ ʪʘ, ʯʘʩʪʽʰʝ, ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ 

ʥʘʚʦʜʷʪʴ ʜʘʥʽ ʧʨʦ ʨʦʟʤʽʨʠ ʪʘ ʬʫʥʢʮʽʶ ʩʝʨʮʷ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʩʧʝʮʠʬʽʯʥʠʤʠ ʟʘ-

ʭʚʦʨʶʚʘʥʥʷʤʠ ʪʘ ʩʪʘʥʘʤʠ (ʥʘʧʨʠʢʣʘʜ, ʭʦʥʽʯʥʽ ʦʙʩʪʨʫʢʪʠʚʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʣʝʛʝʥʴ). ɺ ʦʩʪʽʥʥʽʭ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʦʨʤʘʣʴʥʠʭ ʨʝʬʝʨʘʪʠʚʥʠʭ ʤʝʞ ʚʠʢʦʨʠʩ-

ʪʦʚʫʚʘʣʠʩʴ ʪʽʣʴʢʠ ʢʦʥʪʨʦʣʴʥʽ ʛʨʫʧʠ. ɺʘʞʣʠʚʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʮʽ ʨʝʬʝʨʘʪʠʚʥʽ 

ʟʥʘʯʝʥʥʷ ʙʘʟʫʶʪʴʩʷ ʥʘ ʜʘʥʠʭ, ʦʪʨʠʤʘʥʠʭ ʚ ʟʜʦʨʦʚʠʭ ʩʫʙôʻʢʪʽʚ ʙʝʟ ʷʢʦʛʦ-

ʥʝʙʫʜʴ ʘʥʘʤʥʝʟʫ ʩʝʨʮʝʚʦʾ ʧʘʪʦʣʦʛʽʾ ʟ ʚʠʢʣʶʯʝʥʥʷ ʚʨʦʜʞʝʥʠʭ ʚʘʜ ʩʝʨʮʷ. ɼʣʷ 

ʢʦʞʥʦʛʦ ʚʠʤʽʨʫ ʦʪʨʠʤʫʚʘʣʠʩʴ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʪʘ ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ, 

ʧʝʨʝʢʦʥʘʚʰʠʩʴ, ʱʦ ʪʝʭʥʽʢʘ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʜʣʷ ʚʠʤʽʨʫ, ʙʫʣʘ ʧʦʨʽʚʥʷ-

ʥʦʶ ʚ ʨʽʟʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ. ɯʥʜʠʚʽʜʫʘʣʴʥʽ ʜʘʥʽ ʦʢʨʝʤʠʭ ʧʘʮʽʻʥʪʽʚ ʙʫʣʠ ʥʝʜʦ-

ʩʪʫʧʥʠʤʠ, ʪʦʤʫ ʥʝ ʝʢʩʪʨʘʛʫʚʘʣʠʩʷ. ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʪʘ ʩʪʘʥʜʘʨʪʥʽ ʚʽʜʭʠʣʝʥ-

ʥʷ ʟʙʠʨʘʣʠʩʷ ʨʘʟʦʤ ʪʘ ʟʚʘʞʫʚʘʣʠʩʷ ʜʣʷ ʦʙʨʘʭʫʥʢʽʚ ʟ ʧʨʠʡʥʷʪʪʷʤ ʜʦ ʫʚʘʛʠ ʨʦ-



ʟʤʽʨʫ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʤʽʞ ʜʦʩʣʽʜʞʝʥʥʷʤʠ, ʷʢ ʪʠʧʦʚʦ ʨʦʙʠʪʴʩʷ 

ʚ ʤʝʪʘ-ʘʥʘʣʽʟʘʭ ʚʠʧʘʜʢʦʚʠʭ ʜʘʥʠʭ. ʄʝʪʘ-ʘʥʘʣʽʟ ʥʘʜʘʚ ʟʘʛʘʣʴʥʝ ʩʝʨʝʜʥʻ ʟʥʘ-

ʯʝʥʥʷ, ʥʠʞʥʶ ʤʝʞʫ ʥʦʨʤʠ (ʪʦʙʪʦ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʤʽʥʫʩ 2 SD), ʪʘ ʟʘʛʘʣʴʥʫ 

ʚʝʨʭʥʶ ʨʝʬʝʨʘʪʠʚʥʫ ʤʝʞʫ (ʪʦʙʪʦ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʧʣʶʩ 2 SD). ʂʨʽʤ ʪʦʛʦ, 

ʙʫʚ ʨʦʟʨʘʭʦʚʘʥʠʡ 95% ʜʦʚʽʨʯʽ ʽʥʪʝʨʚʘʣʠ, ʦʪʦʯʫʶʯʽ ʩʝʨʝʜʥʻ, ʚʝʨʭʥʻ ʪʘ ʥʠʞʥʻ 

ʨʝʬʝʨʘʪʠʚʥʽ ʟʥʘʯʝʥʥʷ ʜʣʷ ʙʽʣʴʰ ʛʣʠʙʦʢʦʛʦ ʨʦʟʫʤʽʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʝʪʘʣʦʥʥʠʭ 

ʟʥʘʯʝʥʴ. ʈʝʬʝʨʘʪʠʚʥʽ ʟʥʘʯʝʥʥʷ ʙʫʣʠ ʧʝʨʝʛʣʷʥʫʪʽ ʯʣʝʥʘʤʠ ʨʦʙʦʯʦʾ ʛʨʫʙʠ ʟ ʤʝ-

ʪʦʶ ʧʝʨʝʢʦʥʘʥʥʷ ʾʭ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʨʝʘʣʴʥʽʡ ʢʣʽʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ ʪʘ ʚʽʜʙʽʨʦʤ ʧʝ-

ʚʥʠʭ ʚʠʤʽʨʽʚ ʜʣʷ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ ʽʟ ʟʦʚʥʽʰʥʽʤʠ ʝʢʩʧʝʨʪʘʤʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʜʘ-

ʥʠʡ ʜʦʢʫʤʝʥʪ ʥʘʚʦʜʠʪʴ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʨʘʟʦʤ ʽʟ ʚʝʨʭʥʽʤʠ ʪʘ ʥʠʞʥʽʤʠ ʤʝ-

ʞʘʤʠ ʥʦʨʤʠ ʚ ʟʜʦʨʦʚʽʡ ʧʦʧʫʣʷʮʽʾ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 95% ʜʦʚʽʨʯʦʛʦ ʽʥʪʝʨʚʘʣʫ. 

ʆʩʢʽʣʴʢʠ ʜʘʥʽ ʧʨʦ ʧʘʮʽʻʥʪʽʚ ʙʫʣʠ ʘʥʦʥʽʤʥʠʤʠ, ʚʠʟʥʘʯʠʪʠ ʨʝʬʝʨʘʪʠʚʥʽ 

ʤʝʞʽ ʜʣʷ ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ ʪʽʣʘ, ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʘʪʽ, ʘʙʦ ʝʪʥʽʯʥʦʾ ʥʘʣʝʞʥʦʩʪʽ, ʙʫ-

ʣʦ ʥʝʤʦʞʣʠʚʦ. ɺ ʨʝʟʫʣʴʪʘʪʽ, ʟʥʘʯʝʥʥʷ ʤʦʞʝ ʥʝ ʚʠʭʦʜʠʪʠ ʟʘ ʨʘʤʢʠ 95% ʜʦʚʽʨ-

ʯʦʛʦ ʽʥʪʝʨʚʘʣʫ, ʘʣʫ ʙʫʪʠ ʧʘʪʦʣʦʛʽʯʥʠʤ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʦʢʨʝʤʦʛʦ ʧʘʮʽʻʥʪʘ, ʽ 

ʥʘʚʧʘʢʠ. 

ʇʦʜʽʙʥʦ, ʪʘʢʦʞ ʟ ʮʽʻʾ ʧʨʠʯʠʥʠ ʥʝʤʦʞʣʠʚʦ ʨʦʟʜʽʣʠʪʠ ʧʘʪʦʣʦʛʽʯʥʽ ʟʥʘʯʝʥ-

ʥʷ ʥʘ ʪʨʘʜʠʮʽʡʥʽ ʢʘʪʝʛʦʨʽʾ ʣʝʛʢʦʛʦ, ʧʦʤʽʨʥʦʛʦ ʘʙʦ ʚʘʞʢʦʛʦ ʩʪʫʧʝʥʷ ʚʽʜʭʠʣʝʥ-

ʥʷ ʚʽʜ ʥʦʨʤʠ. ɽʭʦʢʘʨʜʽʦʛʨʘʬʽʩʪ, ʪʘʢʠʤ ʯʠʥʦʤ, ʤʘʻ ʩʪʫʧʽʥʦ ʚʘʞʢʦʩʪʽ ʚʽʜʭʠ-

ʣʝʥʥʷ ʙʫʜʴ ʷʢʦʛʦ ʧʘʨʘʤʝʪʨʫ ʚʠʟʥʘʯʘʪʠ ʥʘ ʚʣʘʩʥʠʡ ʨʦʟʩʫʜ. ɺ ʨʽʜʢʠʭ ʩʠʪʫʘʮʽ-

ʷʭ,  ʢʦʣʠ ʤʘʣʘ ʤʽʩʮʝ ʥʝʜʦʩʪʘʪʥʷ ʢʽʣʴʢʽʩʪʴ ʜʘʥʠʭ, ʘʣʝ ʨʦʙʦʯʘ ʛʨʫʧʘ ʚʚʘʞʘʣʘ ʟʘ 

ʥʝʦʙʭʽʜʥʝ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʤʝʪʦʜʠʢʫ (ʥʘʧʨ., ʚʠʟʥʘʯʝʥʥʷ ʪʠʩʢʫ ʚ ʇʇ), ʧʝʨʝʜʠʚ-

ʣʷʣʠʩʷ ʩʫʯʘʩʥʽ ʥʘʷʚʥʽ ʜʘʥʽ, ʪʘ ʥʘ ʦʩʥʦʚʽ ʥʘʢʨʘʱʠʭ ʥʘʷʚʥʠʭ ʜʘʥʠʭ, ʧʨʠʡʤʘʚʩʷ 

ʢʦʥʩʝʥʩʫʩ. ɹʘʛʘʪʦ ʟ ʥʘʚʝʜʝʥʠʭ ʚ ʮʴʦʤʫ ʜʦʢʫʤʝʥʪʽ ʟʥʘʯʝʥʴ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷ-

ʶʪʴʩʷ ʚʽʜ ʪʠʭ, ʱʦ ʥʘʚʝʜʝʥʽ ʚ ʨʝʢʦʤʝʥʜʘʮʽʷʭ ASEôs ʟ ʢʽʣʴʢʽʩʥʠʭ ʚʠʤʽʨʽʚ ʢʘʤʝʨ 

ʩʝʨʮʷ 2005 ʨ. [2]. ʅʦʨʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʫ ʧʦʧʝʨʝʜʥʴʦʤʫ ʜʦʢʫʤʝʥʪʽ ʯʘʩʪʦ ʙʘʟʫ-

ʚʘʣʠʩʷ ʥʘ ʦʙʤʝʞʝʥʠʭ ʜʘʥʠʭ, ʯʘʩʪʦ ʦʪʨʠʤʘʥʠʭ ʚ ʣʠʰʝ ʦʜʥʦʤʫ ʤʘʣʝʥʴʢʦʤʫ ʜʦ-

ʩʣʽʜʞʝʥʥʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʣʽʢʘʨʽ ʟʘʦʭʦʯʫʶʪʴʩʷ ʧʨʠ ʦʮʽʥʮʽ ʪʘ ʦʧʠʩʘʥʥʽ ʨʦʟʤʽʨʽʚ 

ʪʘ ʬʫʥʢʮʽʾ ʧʨʘʚʠʭ ʚʽʜʜʽʣʽʚ ʩʝʨʮʷ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʥʦʨʤʘʣʴʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ, ʱʦ 

ʥʘʚʝʜʝʥʽ ʚ ʮʠʭ, ʦʩʪʘʥʥʽʭ ʨʝʢʦʤʝʥʜʘʮʽʷʭ. 

 ɸʢʫʩʪʠʯʥʽ ʚʽʢʥʘ ʪʘ ʝʭʦʢʘʨʜʽʦʛʨʘʬʽʯʥʽ ʟʨʽʟʠ ʧʨʘʚʠʭ ʚʽʜʜʽʣʽʚ ʩʝʨʮʷ  



ɼʣʷ ʘʜʝʢʚʘʪʥʦʛʦ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʥʦʨʤʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ ʪʘ ʬʫʥʢʮʽʾ ʇʐ 

ʚʽʜ ʧʘʪʦʣʦʛʽʾ ʪʘ ʜʣʷ ʦʮʽʥʢʠ ʨʦʟʤʽʨʫ, ʦʙôʻʤʫ, ʩʢʦʨʦʪʣʠʚʦʾ ʟʥʘʪʥʦʩʪʽ ʇʐ ʤʘʻ 

ʙʫʪʠ ʦʪʨʠʤʘʥʠʡ ʧʦʚʥʠʡ ʥʘʙʽʨ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʭ ʟʨʽʟʽʚ (ʈʠʩ. 1). ɼʦ ʥʠʭ 4-

ʢʘʤʝʨʥʘ ʧʦʟʠʮʽʷ, ʘʧʽʢʘʣʴʥʘ 4-ʢʘʤʝʨʥʘ ʧʦʟʠʮʽʷ, ʩʬʦʢʫʩʦʚʘʥʘ ʥʘ ʇʐ (ʈʠʩ. 6), 

ʪʘ ʩʫʙʢʦʩʪʘʣʴʥʽ ʧʦʟʠʮʽʾ. ɺʘʞʣʠʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʩʝ ʜʦʩʪʫʧʥʽ ʧʦʟʠʮʽʾ, ʪʦʤʫ 

ʱʦ ʢʦʞʥʘ ʟ ʥʠʭ ʤʦʞʝ ʥʘʜʘʪʠ ʮʽʥʥʫ ʜʦʜʘʪʢʦʚʫ ʽʥʬʦʨʤʘʮʽʶ, ʜʦʟʚʦʣʷʶʯʠ ʧʨʦ-

ʚʝʜʝʥʥʷ ʙʽʣʴʰ ʧʦʚʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ ʨʘʟʥʠʭ ʩʝʛʤʝʥʪʽʚ ʢʘʤʝʨ ʧʨʘʚʠʭ ʚʽʜʜʽʣʽʚ. 

ʎʝ ʧʝʨʝʩʣʽʜʫʻ ʦʮʽʥʢʫ ʷʢ ʩʪʨʫʢʪʫʨʠ, ʪʘʢ ʽ ʬʫʥʢʮʽʾ. ɼʣʷ ʦʮʽʥʢʠ ʉʊʇʐ ʦʩʦʙʣʠ-

ʚʦ ʚʘʞʣʠʚʦ ʦʪʨʠʤʘʥʥʷ  ʩʧʝʢʪʨʽʚ ʊʈ ʟ ʫʩʽʭ ʤʦʞʣʠʚʠʭ ʧʦʟʠʮʽʡ, ʪʦʤʫ ʱʦ ʤʘʢ-

ʩʠʤʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ ʟʘʣʝʞʠʪʴ ʚʽʜ ʦʧʪʠʤʘʣʴʥʦʛʦ ʥʘʧʨʘʚʣʝʥʥʷ ʜʦʧʧʣʝʨʽʚʩʴʢʦ-

ʛʦ ʢʫʨʩʦʨʫ ʧʘʨʘʣʝʣʴʥʦ ʢʨʦʚʦʧʦʪʦʢʫ. ɺʩʝʩʪʦʨʦʥʥʽʡ ʦʛʣʷʜ ʜʦʤʦʧʘʛʘʻ ʫʩʫʥʫʪʠ 

ʧʨʦʪʠʨʽʯʯʷ, ʱʦ ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʟ ʨʽʟʥʠʭ ʧʦʟʠʮʽʡ, ʚʥʘʩʣʽ-

ʜʦʢ ʯʪʦʛʦ ʽʥʪʝʨʧʨʝʪʫʶʯʠʡ ʤʦʞʝ ʽʥʪʝʛʨʘʣʴʥʦ ʦʮʽʥʠʪʠ ʦʪʨʠʤʘʥʫ ʽʥʬʦʨʤʘʮʽʶ 

ʙʽʣʴʰ ʦʙôʻʢʪʠʚʥʦʾ ʛʣʦʙʘʣʴʥʦʾ ʦʮʽʥʢʠ ʧʨʘʚʠʭ ʚʽʜʜʽʣʽʚ ʩʝʨʮʷ.  

ʅʦʤʝʥʢʣʘʪʫʨʘ ʩʝʛʤʝʥʪʽʚ ʧʨʘʚʠʭ ʚʽʜʜʽʣʽʚ ʩʝʨʮʷ ʪʘ ʾʭ ʢʦʨʦʥʘʨʥʝ ʢʨʦ-

ʚʦʧʦʩʪʘʯʘʥʥʷ 

ʇʨʘʚʘ ʢʦʨʦʥʘʨʥʘ ʘʨʪʝʨʽʷ ʻ ʦʩʥʦʚʥʠʤ ʢʦʨʦʥʘʨʥʠʤ ʩʪʦʚʙʫʨʦʤ ʜʦ ʇʐ ʯʝ-

ʨʝʟ ʛʦʩʪʨʽ ʤʘʨʛʽʥʘʣʴʥʽ ʛʽʣʢʠ. ɺ ʫʤʦʚʘʭ ʛʦʩʪʨʦʛʦ ʽʥʬʘʨʢʪʫ ʤʽʦʢʘʨʜʘ ʟʘʛʘʣʴʥʝ 

ʧʨʘʚʠʣʦ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʯʠʤ ʧʨʦʢʩʠʤʘʣʴʥʽʰʝ ʨʽʚʝʥʴ ʦʢʣʶʟʽʾ, ʪʠʤ ʙʽʣʴʰʘ 

ʤʘʩʘ ʤʽʦʢʘʨʜʫ ʇʐ ʙʫʜʝ ʫʨʘʞʝʥʦʶ. ʋ ʚʠʧʘʜʢʫ ʫʨʘʞʝʥʥʷ ʟʘʜʥʴʦʾ ʤʽʞʰʣʫʥʦʯ-

ʢʦʚʦʾ ʛʽʣʢʠ ʧʨʘʚʦʾ ʢʦʨʦʥʘʨʥʦʾ ʘʨʪʝʨʽʾ, ʟʦʥʘ ʫʨʘʞʝʥʥʷ ʤʦʞʝ ʙʫʪʠ ʦʙʤʝʞʝʥʦʶ 

ʪʽʣʴʢʠ ʯʘʩʪʠʥʦʶ ʥʠʞʥʴʦʾ ʩʪʽʥʢʠ ʇʐ, ʱʦ ʥʘʡʢʨʘʱʝ ʚʽʟʫʘʣʽʟʫʻʪʴʩʷ ʟ ʧʘʨʘʩʪʝʨ-

ʥʘʣʴʥʦʾ ʧʦʟʠʮʽʾ ʧʨʠʥʦʩʥʦʛʦ ʪʨʘʢʪʫ ʇʐ. ɿʘʜʥʷ ʤʽʞʰʣʫʥʦʯʢʦʚʘ ʛʽʣʢʘ ʚʽʜʜʘʻ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽ ʛʽʣʢʠ. ʎʽ ʟʘʜʥʽ ʩʝʧʪʘʣʴʥʽ ʧʝʨʬʦʨʘʪʦʨʠ ʪʠʧʦʚʦ ʢʨʦʚʦʧʦʩʪʘ-

ʯʘʶʪʴ ʟʘʜʥʶ ʪʨʝʪʠʥʫ ʤʽʞʰʣʫʥʦʯʢʦʚʦʾ ʧʝʨʝʛʦʨʦʜʢʠ [5]. ʂʨʦʚʦʧʦʩʪʘʯʘʥʥʷ ʤʦ-

ʜʝʨʘʪʦʨʥʦʛʦ ʧʫʯʢʘ ʽʜʝ ʟ ʧʝʨʰʦʾ ʧʝʨʬʦʨʫʶʯʦʾ ʛʽʣʢʢʢʠ ʧʝʨʝʜʥʴʦʾ ʤʽʞʰʣʫʥʦʯ-

ʢʦʚʦʾ ʛʽʣʢʠ ʣʽʚʦʾ ʢʦʨʦʥʘʨʥʦʾ ʘʨʪʝʨʽʾ. ʊʘʢʠʡ ʨʦʟʧʦʜʽʣ ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʷ ʤʦʞʝ 

ʙʫʪʠ ʚʽʜʧʦʚʽʜʥʠʤ ʜʦ ʧʨʦʮʝʜʫʨʠ ʫ ʚʠʧʘʜʢʘʭ ʥʝʦʙʭʽʜʥʦʩʪʠ ʘʣʢʦʛʦʣʴʥʦʾ ʩʝʧ-

ʪʘʣʴʥʦʾ ʘʙʣʷʮʽʾ. ɺ 30% ʚʠʧʘʜʢʽʚ ʘʨʪʝʨʽʷ ʢʦʥʫʩʫ ʚʽʜʭʦʜʠʪʴ ʦʢʨʝʤʠʤ ʢʦʨʦʥʘʨ-

ʥʠʤ ʚʽʩʪʷʤ, ʪʘ ʢʨʦʚʦʧʦʩʪʘʯʘʻ ʽʥʬʫʥʜʽʙʫʣʷʨʥʠʭ ʚʽʜʜʽʚ. ɺʦʥʘ ʤʦʞʝ ʩʣʫʞʠʪʠ 

ʢʦʣʘʪʝʨʘʣʣʶ ʧʝʨʝʜʥʽʡ ʤʽʞʰʣʫʥʦʯʢʦʚʽʡ ʛʽʣʢʮʽ ʣʽʚʦʾ ʢʦʨʦʥʘʨʥʦʾ ʘʨʪʝʨʽʾ [6].  



ɺ <10% ʚʠʧʘʜʢʽʚ ʟʘʜʥʴʦ-ʣʘʪʝʨʘʣʴʥʽ ʛʽʣʢʠ ʦʛʠʥʘʶʯʦʾ ʛʽʣʢʠ ʣʽʚʦʾ ʢʦʨʦʥʘ-

ʨʥʦʾ ʘʨʪʝʨʽʾ ʢʨʦʚʦʧʦʩʪʘʯʘʶʪʴ ʯʘʩʪʠʥʫ ʟʘʜʥʴʦʾ ʚʽʣʴʥʦʾ ʩʪʽʥʢʠ ʇʐ [7, 8]. ʇʝ-

ʨʝʜʥʷ ʤʽʞʰʣʫʥʦʯʢʦʚʘ ʛʽʣʢʘ ʣʽʚʦʾ ʢʦʨʦʥʘʨʥʦʾ ʘʨʪʝʨʽʾ ʤʦʞʝ ʢʨʦʚʦʧʦʩʪʘʯʘʪʠ 

ʯʘʩʪʠʥʫ ʚʝʨʭʽʚʢʠ ʇʐ, ʽ ʮʷ ʜʽʣʷʥʢʘ ʤʦʞʝ ʫʨʘʞʘʪʠʩʷ ʧʨʠ ʽʥʬʘʨʢʪʽ ʚ ʙʘʩʝʡʥʽ 

ʇʄʐɺ. ʂʨʽʤ ʪʦʛʦ, ʻ ʧʝʚʥʽ ʥʝʽʰʝʤʽʯʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʱʦ ʪʘʢʦʞ ʤʦʞʫʪʴ ʘʩʦ-

ʮʽʶʚʘʪʠʩʷ ʟ ʧʦʨʫʰʝʥʥʷʤʠ ʨʝʛʽʦʥʘʣʴʥʦʾ ʩʢʦʨʦʪʣʠʚʦʩʪʽ ʇʐ. 

 

 



ʈʠʩ. 1. ɿʨʽʟʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʦʮʽʥʢʠ ʧʨʘʚʠʭ ʚʽʜʜʽʣʽʚ ʩʝʨʮʷ. ʂʦ-

ʞʝʥ ʟʨʽʟ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʦʧʠʩʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʧʝʨʝʚʘʛ ʪʘ ʦʙʤʝʞʝʥʴ ʜʘʥʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ 

ʟʨʽʟʫ [1, 4]. ɸʦ ï ʘʦʨʪʘ; ɼʄʇʇ ï ʜʝʬʝʢʪ ʤʽʞʧʝʨʝʩʝʨʜʥʦʾ ʧʝʨʝʛʦʨʦʜʢʠ; ʂʉ ï ʢʦʨʦʥʘʨʥʠʡ 

ʩʠʥʫʩ; ʌɺ ï ʬʨʘʢʮʽʷ ʚʠʢʠʜʫ; ɭʂ ï ɭʚʩʪʘʭʽʾʚ ʢʣʘʧʘʥ; ʃʇ ï ʣʽʚʝ ʧʝʨʝʜʩʝʨʜʷ; ʃʐ ï ʣʽʚʠʡ 

ʰʣʫʥʦʯʦʢ; ʄʂ ï ʤʽʪʨʘʣʴʥʠʡ ʢʣʘʧʘʥ; ʃɸ ï ʣʝʛʝʥʝʚʘ ʘʨʪʝʨʽʷ; ɺʆɺ ï ʚʽʜʢʨʠʪʝ ʦʚʘʣʴʥʝ ʚʽʢ-

ʥʦ; ʇʄ ï ʧʘʧʽʣʷʨʥʽ ʤ'ʷʟʠ; ʇʇ ï ʧʨʘʚʝ ʧʝʨʝʜʩʝʨʜʷ; ʇʐ ï ʧʨʘʚʠʡ ʰʣʫʥʦʯʦʢ; ɺʊʇʐ ï ʚʠʥʦ-

ʩʥʠʡ ʪʨʘʢʪ ʇʐ; Lateral ï ʣʘʪʝʨʘʣʴʥʘ ʩʪʽʥʢʘ; Anterior ï ʧʝʨʝʜʥʷ ʩʪʽʥʢʘ; Inferior ï ʥʠʞʥʷ 

ʩʪʽʥʢʘ; ʋɿ - ʫʣʴʪʨʘʟʚʫʢ. 

 
ʈʠʩ. 1. ʇʨʦʜʦʚʞʝʥʥʷ [1]. 

 

 
ʈʠʩ. 2. ʉʝʛʤʝʥʪʘʨʥʘ ʥʦʤʝʥʢʣʘʪʫʨʘ ʩʪʽʥʦʢ ʇʐ ʟʘʣʝʞʥʦ ʚʽʜ ʾʭ ʢʦʨʦʥʘʨʥʦʛʦ ʢʨʦʚʦʧʦʩ-

ʪʘʯʘʥʥʷ [3]. 

ʂʦʥʚʝʥʮʽʡʥʘ ʜʚʦʭʚʠʤʽʨʥʘ ʦʮʽʥʢʘ ʧʨʘʚʠʭ ʚʽʜʜʽʣʽʚ ʩʝʨʮʷ 



A. ʇʨʘʚʝ ʧʝʨʝʜʩʝʨʜʮʷ 

ʇʨʘʚʝ ʧʝʨʝʜʩʝʨʮʷ (ʇʇ) ʜʦʧʦʤʘʛʘʻ ʫ ʥʘʧʦʚʥʝʥʥʽ ʇʐ (1) ʚʠʢʦʥʫʶʯʠ ʬʫʥ-

ʢʮʽʶ ʨʝʟʝʨʚʫʘʨʘ ʜʣʷ ʩʠʩʪʝʤʥʦʛʦ ʚʝʥʦʟʥʦʛʦ ʧʦʚʝʨʪʘʥʥʷ ʢʨʦʚʽ ʧʽʜʯʘʩ ʧʝʨʽʦʜʫ 

ʟʘʢʨʠʪʦʛʦ ʊʂ, (2) ʧʨʘʮʽʶʯʠ ʷʢ ʧʘʩʠʚʥʠʡ ʢʦʥʜʫʾʪ ʧʽʜʯʘʩ ʨʘʥʥʴʦʛʦ ʜʽʘʩʪʦʣʽʯʥʦ-

ʛʦ ʥʘʧʦʚʥʝʥʥʷ ʊʂ, ʪʘ (3) ʚʠʢʦʥʫ ̒ʘʢʪʠʚʥʫ ʥʘʩʦʩʥʫ ʬʫʥʢʮʽʶ ʚ ʧʽʟʥʶ ʜʽʘʩʪʦʣʫ 

ʧʽʜʯʘʩ ʩʢʦʨʦʯʝʥʥʷ ʧʝʨʝʩʝʜʴ [8]. ɼʦ ʩʴʦʛʦʜʥʽ ʜʦʩʠʪʴ ʤʘʣʦ ʜʦʩʣʽʜʞʝʥʴ ʬʦʢʫʩʫ-

ʚʘʣʠʩʷ ʥʘ ʨʦʣʽ ʇʇ ʧʨʠ ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʘʭ. ʇʣʦʱʘ ʇʇ ʙʫʣʘ ʧʨʝʜʠʢʪʦʨʦʤ 

ʩʤʝʨʪʥʦʩʪʽ ʘʙʦ ʨʠʟʠʢʫ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʚ ʜʦʩʣʽʜʞʝʥʥʽ 25 ʧʘʮʽʻʥʪʽʚ ʟ ʧʝʨʚʠʥ-

ʥʦʶ ʃɻ. ɼʠʣʘʪʘʮʽʷ ʇʇ ʙʫʣʘ ʟʘʜʦʢʫʤʝʥʪʦʚʘʥʘ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʩʫʧʨʘʚʝʥʪʨʠʢʫʣʷ-

ʨʥʠʤʠ ʘʨʠʪʤʽʷʤʠ ʧʽʜʯʘʩ ʜʚʦʭ- ʪʘ ʪʨʠʚʠʤʽʨʥʦʾ ɽʭʦʂɻ [9], ʘ ʧʽʩʣʷ ʨʘʜʽʦʯʘʩʪʦʪ-

ʥʦʾ ʘʙʣʷʮʽʾ ʟ ʧʨʠʚʦʜʫ ʬʽʙʨʠʣʷʮʽʾ ʧʝʨʝʜʩʝʨʜʴ ʚʽʜʙʫʚʘʣʦʩʷ ʟʚʦʨʦʪʥʻ ʨʝʤʦʜʝʣʶ-

ʚʘʥʥʷ [10]. ʆʩʥʦʚʥʝ ʪʨʘʥʩʪʦʨʘʣʴʥʝ ʦʢʥʦ ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʇʇ ï ʘʧʽʢʘʣʴʥʘ 4-

ʢʘʤʝʨʥʘ ʧʦʟʠʮʽʷ. ɺ ʮʽʡ ʧʦʟʠʮʽʾ ʧʣʦʱʘ ʇʇ ʦʮʽʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʣʘʥʽʤʝ-

ʪʨʽʾ [7]. ʄʘʢʩʠʤʘʣʴʥʘ ʚʽʜʩʪʘʥʴ ʧʦ ʜʦʚʛʽʡ ʚʽʩʽ (ʧʦʚʟʜʦʚʞʥʽʡ ʨʦʟʤʽʨ) ʇʇ ʚʽʜ 

ʮʝʥʪʨʫ ʪʨʠʢʫʩʧʽʜʘʣʴʥʦʛʦ ʢʽʣʴʮʷ ʜʦ ʮʝʥʪʨʘ ʚʝʨʭʥʴʦʾ ʩʪʽʥʢʠ çʜʘʭʫè ʇʇ ʧʨʦʚʦ-

ʜʠʪʴʩʷ ʧʘʨʘʣʝʣʴʥʦ ʤʽʞʧʝʨʝʜʩʝʨʜʥʽʡ ʧʝʨʝʛʦʨʦʜʮʽ. ʄʝʥʰʠʡ ʧʦʧʝʨʝʯʥʠʡ ʨʦʟ-

ʤʽʨ ʯʝʨʝʟ ʩʝʨʝʜʠʥʫ ʇʇ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʽʜ ʩʝʨʝʜʠʥʠ ʩʚʦʙʽʜʥʦʾ ʣʘʪʝʨʘʣʴʥʦʾ ʩʪʽʥ-

ʢʠ ʇʇ ʜʦ ʩʝʨʝʜʠʥʠ ʤʝʞʧʝʨʝʜʩʝʨʜʥʦʾ ʧʝʨʝʛʦʨʦʜʢʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦʚʛʽʡ 

ʚʽʩʽ. ʇʣʦʱʘ ʇʇ ʦʙʚʠʜʠʪʴʩʷ ʥʘʧʨʠʢʽʥʮʽ ʩʠʩʪʦʣʠ ʰʣʫʥʦʯʢʽʚ (ʤʘʢʩʠʤʘʣʴʥʠʡ 

ʦʙôʻʤ) ʚʽʜ ʣʘʪʝʨʘʣʴʥʦʛʦ ʢʨʘʶ ʪʨʠʢʫʩʧʽʜʘʣʴʥʦʛʦ ʢʽʣʴʮʷ ʜʦ ʡʦʛʦ ʩʝʧʪʘʣʴʥʦʛʦ 

ʢʨʘʶ, ʚʠʢʣʶʯʘʶʯʠ ʧʣʦʱʫ ʤʽʞ ʩʪʫʣʢʘʤʠ ʢʣʘʧʘʥʫ ʪʘ ʬʽʙʨʦʟʥʠʤ ʢʽʣʴʮʝʤ ʧʦ 

ʢʨʘʶ ʝʥʜʦʢʘʨʜʫ ʇʇ, ʚʠʢʣʶʯʘʶʯʠ ʚʽʡʩʪʷ ʅʇɺ ʪʘ ɺʇɺ, ʘ ʪʘʢʦʞ ʚʫʰʢʦ ʇʇ 

(ʈʠʩ. 3) [8]. 



 
ʈʠʩ. 3. ʆʙʚʝʜʽʥʥʷ ʢʦʥʪʫʨʫ ʇʇ ʚʠʢʦʥʫʻʪʴʩʷ ʚʽʜ ʧʣʦʱʠʥʠ ʪʨʠʢʫʩʧʽʜʘʣʴʥʦʛʦ ʢʽʣʴʮʷ ʫʟ-

ʜʦʚʞ ʄʇʇ ʪʘ ʚʝʨʭʥʴʦʾ ʪʘ ʧʝʨʝʜʥʴʦ-ʙʦʢʦʚʦʾ ʩʪʽʥʢʠ ʇʇ. ʄʘʢʩʠʤʘʣʴʥʠʡ ʨʦʟʤʽʨ ʇʇ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʡ ʣʽʥʽʻʶ ʚʽʜ ʪʨʠʢʫʩʧʽʜʘʣʴʥʦʛʦ ʢʽʣʴʮʷ ʜʦ ʚʝʨʭʥʴʦʾ ʩʪʽʥʢʠ ʇʇ (7,1 ʩʤ), ʫ ʪʦʡ ʯʘʩ ʷʢ 

ʤʝʥʰʠʡ ʜʽʘʤʝʪʨ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʣʽʥʽʻʶ ʚʽʜ ʧʝʨʝʜʥʴʦ-ʙʦʢʦʚʦʾ ʩʪʽʥʢʠ ʜʦ ʄʇʇ (5,8 ʩʤ ï ʜʠ-

ʣʘʪʘʮʽʷ ʇʇ ʫ ʧʘʮʽʻʥʪʘ ʟ ʣʝʛʝʥʝʚʠʤ ʩʝʨʮʝʤ). 

 

ʉʣʽʜ ʧʘʤôʷʪʘʪʠ, ʱʦ ʨʦʟʤʽʨʠ ʇʇ ʤʦʞʫʪʴ ʙʫʪʠ ʽʣʶʟʦʨʥʦ ʭʠʙʥʦ ʟʘʚʠʱʝʥʠ-

ʤʠ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʜʝʬʦʨʤʘʮʽʷʤʠ ʛʨʫʜʥʦʾ ʢʣʽʪʠʥʠ ʪʘ ʛʨʫʜʥʦʛʦ ʚʽʜʜʽʣʫ ʭʨʝʙʪʘ. 

ʅʦʨʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʪʘ ʤʽʥʽʤʘʣʴʥʦʛʦ ʧʦʧʝʨʝʯʥʦʛʦ ʨʦʟʤʽʨʽʚ ʪʘ 

ʢʽʥʮʝʚʦ-ʩʠʩʪʦʣʽʯʥʦʾ ʧʣʦʱʽ ʇʇ ʥʘʚʝʜʝʥʽ ʚ ʊʘʙ. 2. 

ʇʝʨʝʚʘʛʠ: ʈʦʟʤʽʨʠ ʪʘ ʧʣʦʱʫ ʇʇ, ʱʦ ʻ ʥʘʜʽʡʥʠʤʠ ʤʘʨʢʝʨʘʤʠ ʡʦʛʦ ʜʠʣʘ-

ʪʘʮʽʾ, ʣʝʛʢʦ ʦʪʨʠʤʘʪʠ ʚ ʘʧʽʢʘʣʴʥʽʡ 4-ʢʘʤʝʨʥʽʡ ʧʦʟʠʮʽʾ. 

ʅʝʜʦʣʽʢʠ: ʍʦʯʘ ʧʣʦʱʘ ʇʇ ʻ ʢʨʘʱʠʤ ʽʥʜʠʢʘʪʦʨʦʤ ʜʽʘʩʪʦʣʽʯʥʦʾ ʜʠʩʬʫʥ-

ʢʮʽʾ ʇʐ ʧʦʨʽʚʥʷʥʦ ʟ ʪʽʣʴʢʠ ʚʠʟʥʘʯʝʥʥʷʤ ʣʽʥʝʡʥʠʭ ʨʦʟʤʽʨʽʚ, ʾʾ ʚʠʟʥʘʯʝʥʥʷ 

ʚʽʜʥʽʤʘʻ ʙʽʣʴʰʝ ʯʘʩʫ. 

ʈʝʢʦʤʝʥʜʘʮʽʾ: ʋ ʧʘʮʽʻʥʪʽʚ, ʚ ʷʢʠʭ ʦʮʽʥʶʻʪʴʩʷ ʜʠʩʬʫʥʢʮʽʭ ʇʐ ʯʠ ʃʐ, 

ʩʣʽʜ ʚʠʚʦʜʠʪʠ ʧʦʟʠʮʽʾ, ʘʜʝʢʚʘʪʥʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʣʦʱʽ ʇʇ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʚʝʨʭʥʴʦʾ ʤʝʞʽ ʥʦʨʤʠ 18 ʩʤ2. ʆʮʽʥʢʘ ʨʦʟʤʽʨʽʚ ʇʇ ʤʘʻ ʧʨʦʚʦʜʠʪʠʩʴ ʫ ʚʩʽʭ ʧʘ-

ʮʽʻʥʪʽʚ ʽʟ ʟʥʘʯʥʦʶ ʜʠʩʬʫʥʢʮʽʻʶ ʇʐ, ʚ ʷʢʠʭ ʷʢʽʩʪʴ ʚʽʟʫʘʣʽʟʘʮʽʾ ʥʝ ʜʦʟʚʦʣʷʻ 

ʚʠʟʥʘʯʝʥʥʷ ʧʣʦʱʽ ʇʇ. ɺʝʨʭʥʽ ʤʝʞʽ ʥʦʨʤʠ ʜʣʷ ʢʦʨʦʪʢʦʾ ʪʘ ʜʦʚʛʦʾ ʚʽʩʽ ʩʢʣʘʜʘ-

ʪʁʴ 4,4 ʪʘ 5,3 ʩʤ, ʚʽʜʧʦʚʽʜʥʦ (ʊʘʙ. 2). ʆʩʢʽʣʴʢʠ ʩʴʦʛʦʜʥʽ ʢʽʣʴʢʽʩʪʴ ʜʘʥʠʭ ʱʦʜʦ 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʚʠʟʥʘʯʝʥʥʷ ʦʙôʻʤʫ ʇʇ ʟʘ ʜʦʤʦʧʦʛʦʶ ʜʚʦʭʚʠʤʽʨʥʦʾ ɽʭʦʂɻ ʻ 



ʜʫʞʝ ʥʝʯʠʩʣʝʥʥʦʶ, ʨʫʪʠʥʥʝ ʚʠʟʥʘʯʝʥʥʷ ʦʙôʻʤʫ ʇʇ ʩʴʦʛʦʜʥʽ ʥʝ ʻ ʨʝʢʦʤʝʥʜʦ-

ʚʘʥʠʤ. 

ʊʠʩʢ ʚ ʇʇ. ʊʠʩʢ ʚ ʇʇ ʥʘʡʯʘʩʪʽʰʝ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦ ʜʽʘʤʝʪʨʫ ʅʇɺ ʪʘ ʥʘ-

ʷʚʥʦʩʪʽ ʾʾ ʽʥʩʧʽʨʘʪʦʨʥʦʛʦ ʢʦʣʘʧʩʫ [11]. ʇʦ ʤʨ̔̔  ʥʘʨʦʩʪʘʥʥʷ ʪʠʩʢʫ ʚ ʇʇ, ʮʝʡ 

ʪʠʩʢ ʧʝʨʝʜʘʻʪʴʩʷ ʥʘ ʅʇɺ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʩʪʫʧʝʥʷ ʢʦʣʘʧʩʫ ʧʽʜ-

ʯʘʩ ʚʜʦʭʫ ʪʘ ʜʠʣʘʪʘʮʽʭ ʅʇɺ. ʂʦʤʙʽʥʘʮʽʷ ʮʠʭ ʜʚʦʭ ʧʘʨʘʤʝʪʨʽʚ ʜʦʟʚʦʣʷʻ ʘʜʝʢ-

ʚʘʪʥʦ ʦʮʽʥʠʪʠ ʪʠʩʢ ʚ ʇʇ ʫ ʙʽʣʴʰʦʩʪʽ ʧʘʮʽʻʥʪʽʚ. ʅʝʱʦʜʘʚʥʦ ʙʫʣʠ ʧʝʨʝʛʣʷʥʫʪʽ 

ʪʨʘʜʠʮʽʡʥʽ ʨʝʬʝʨʘʪʠʚʥʽ ʤʝʞʽ ʜʽʘʤʝʪʨʫ ʅʇɺ ʪʘ ʩʪʫʧʝʥʷ ʾʾ ʩʧʘʜʽʥʥʷ, ʪʦʤʫ ʱʦ 

ʙʫʣʦ ʟôʷʩʦʚʘʥʦ, ʱʦ ʮʽ ʧʘʨʘʤʝʪʨʠ ʜʦʙʨʝ ʚʽʜʪʚʦʨʶʚʘʥʽ ʫ ʚʠʧʘʜʢʘʭ ʥʠʟʴʢʦʛʦ ʘʙʦ 

ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ ʚ ʇʇ, ʪʘ ʛʽʨʰʝ ï ʫ ʚʠʧʘʜʢʘʭ ʧʨʦʤʽʞʥʠʭ ʟʥʘʯʝʥʴ [10].  ɺʪʦ-

ʨʠʥʥʽ ʽʥʜʝʢʩʠ ʪʠʩʢʫ ʚ ʇʇ ʤʦʞʫʪʴ ʙʫʪʠ ʢʦʨʠʩʥʠʤʠ ʫ ʥʝʷʩʥʠʭ ʚʠʧʘʜʢʘʭ ʜʣʷ 

ʟʚʫʞʝʥʥʷ ʦʩʪʘʪʦʯʥʠʭ ʚʠʩʥʦʚʢʽʚ. ʋ ʧʘʮʽʻʥʪʽʚ ʥʘ ʰʪʫʯʥʽʡ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʽʚ ʟ 

ʧʦʟʠʪʠʚʥʠʤ ʪʠʩʢʦʤ ʩʪʫʧʽʥʴ ʽʥʩʪʧʽʨʘʪʦʨʥʦʛʦ ʢʦʣʘʧʩʫ ʅʇɺ ʥʝ ʤʦʞʝ ʙʫʪʠ ʚʠ-

ʢʦʨʠʩʪʘʥʠʤ ʜʣʷ ʥʘʜʽʡʥʦʾ ʦʮʽʥʢʠ ʪʠʩʢʫ ʚ ʇʇ, ʪʦʤʫ ʪʠʩʢ ʫ ʇʇ ʤʘʻ ʚʠʟʥʘʯʘʪʠʩʷ 

ʢʨʠʚʘʚʠʤ ʩʧʦʩʦʙʦʤ ʧʽʜʯʘʩ ʮʝʥʪʨʘʣʴʥʦʛʦ ʚʝʥʦʟʥʦʛʦ ʜʦʩʪʫʧʫ, ʷʢʱʦ ʮʝ ʤʦʞʣʠ-

ʚʦ. ʆʜʥʘʢ, ʜʽʘʤʝʪʨ ʅʇɺ Ò1,2 ʩʤ ʫ ʪʘʢʠʭ ʧʘʮʽʻʥʪʽʚ ʻ ʥʘʜʽʡʥʦʶ ʦʟʥʘʢʦʶ ʪʠʩʢʫ 

ʚ ʇʇ <10 ʤʤ Hg [13], ʘ ʤʘʣʠʡ ʜʽʘʤʝʪʨ ʅʇɺ, ʱʦ ʩʧʘʣʘʩʷ, ʚ ʮʽʡ ʛʨʫʧʽ ʧʘʮʽʻʥʪʽʚ 

ʛʦʚʦʨʠʪʴ ʧʨʦ ʛʽʧʦʚʦʣʝʤʽʶ. 

ʉʫʙʢʦʩʪʘʣʴʥʽ ʟʨʽʟʽ ʥʘʡʢʦʨʠʩʥʽʰʽ ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʅʇɺ, ʷʢʘ ʚʠʚʦʜʠʪʴʩʷ ʧʦ 

ʜʦʚʛʽʡ ʚʽʩʽ [14]. ɺʠʤʽʨ ʅʇɺ ʤʘʻ ʧʨʦʚʦʜʠʪʠʩʴ ʥʘʧʨʠʢʽʥʮʽ ʚʠʜʦʭʫ ʪʨʦʭʠ ʧʨʦʢ-

ʩʠʤʘʣʴʥʽʰʝ ʤʽʩʮʷ ʚʧʘʜʽʥʥʷ ʚʽʡʩʪʴ ʧʝʯʽʥʢʦʚʠʭ ʚʝʥ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʧʨʠʙʣʠʟʥʦ 

ʥʘ ʚʽʜʩʪʘʥʽ 0,5 ï 3,0 ʩʤ ʚʽʜ ʤʽʩʮʷ ʚʧʘʜʽʥʥʷ ʅʇɺ ʚ ʇʇ (ʈʠʩ. 4) [16, 17]. 

ɼʣʷ ʘʢʫʨʘʪʥʦʾ ʦʮʽʥʢʠ ʽʥʩʧʽʨʘʪʦʨʥʦʛʦ ʢʦʣʘʧʩʫ ʅʇɺ, ʟʤʽʥʠ ʾʾ ʜʽʘʤʝʪʨʫ 

ʤʘʶʪʴ ʦʮʽʥʶʚʘʪʠʩʷ ʷʢ ʥʘ ʛʣʠʙʦʢʦʤʫ ʚʜʦʩʽ, ʪʘʢ ʽ ʧʽʜʯʘʩ ʥʝʛʣʠʙʦʢʦʛʦ ʜʠʭʘʥʥʷ, 

ʧʝʨʝʢʦʥʘʚʰʠʩʴ, ʱʦ ʟʤʽʥʠ ʜʽʘʤʝʪʨʫ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʝʨʝʭʦʜʫ ʅʇɺ ʚ ʽʥʰʫ 

ʧʣʦʱʠʥʫ ʟʨʽʟʫ [7, 8, 15]. ɺʠʤʽʨ ʚʠʢʦʥʫʻʪʴʩʷ ʧʝʨʝʧʝʥʜʠʢʫʣʴʥʦ ʜʦ ʜʦʚʛʽʡ ʚʽʩʽ 

ʅʇɺ. ʍʦʯʘ ʜʠʣʘʪʘʮʽʷ ʅʇɺ ʟʚʠʯʘʡʥʦ ʚʢʘʟʫʻ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʪʠʩʢʫ ʚ ʇʇ, ʫ ʧʘ-

ʮʽʻʥʪʦʚ ʙʝʟ ʽʥʰʠʭ ʧʘʪʦʣʦʛʽʯʥʠʭ ʟʥʘʭʽʜʦʢ ʤʦʞʝ ʟʥʘʜʦʙʠʪʴʩʷ ʧʦʚʪʦʨʥʘ ʦʮʽʥʢʘ 

ʜʽʘʤʝʪʨʫ ʪʘ ʟʜʘʪʥʦʩʪʽ ʩʧʘʜʘʪʠʩʷ ʥʘ ʚʜʦʩʽ ʥʘ ʣʽʚʦʤʫ ʙʦʮʽ, ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʭʠʙ-

ʥʦʛʦ ʟʘʢʣʶʯʝʥʥʷ ʧʨʦ ʧʽʜʚʠʱʝʥʥʷ ʪʠʩʢʫ ʚ ʇʇ. 

ʊʘʢʦʞ ʅʇɺ ʤʦʞʝ ʙʫʪʠ ʜʠʣʘʪʦʚʘʥʦʶ ʫ ʤʦʣʦʜʠʭ ʟʜʦʨʦʚʠʭ ʩʧʦʨʪʩʤʝʥʽʚ, 

ʱʦ ʚ ʮʽʡ ʧʦʧʫʣʷʮʽʾ ʥʝ ʛʦʚʦʨʠʪʴ ʧʨʦ ʧʽʜʚʠʱʝʥʥʷ ʪʠʩʢʫ ʚ ʇʇ. 



 
ʈʠʩ. 4. ɼʦʩʪʫʧ ʧʦʚʟʜʦʚʞʥʴʦʛʦ ʟʨʽʟʫ ʥʠʞʥʴʦʾ ʧʦʨʦʞʥʠʩʪʦʾ ʚʝʥʠ (ʅʇɺ). ɺʠʤʽʨʶʚʘʥʥʷ 

ʅʇɺ. ɼʽʘʤʝʪʨ (ʪʦʚʩʪʘ ʣʽʥʽʷ) ʚʠʤʽʨʶʻʪʴʩʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʧʦʚʟʜʦʚʞʥʴʦʾ ʦʩʽ ʅʇɺ ʥʘ-

ʧʨʠʢʽʥʮʽ ʚʠʜʠʭʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʨʦʢʩʠʤʘʣʴʥʽʰʝ ʜʦ ʤʽʩʪʘ ʚʧʘʜʽʥʥʷ ʧʝʯʽʥʢʦʚʠʭ ʚʝʥ, ʱʦ 

ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʚʽʜʩʪʘʥʽ 0,5-3,0 ʩʤ ʧʨʦʢʩʠʤʘʣʴʥʽʰʝ ʚʽʡʩʪʷ ʇʇ. 

 

ʇʨʦʬʽʣʽ ʢʨʦʚʦʪʦʢʫ ʚ ʧʝʯʽʥʢʦʚʠʭ ʚʝʥʘʭ ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʦʜʘʪʢʦʚʫ ʽʥʬʦʨ-

ʤʘʮʽʶ ʧʨʦ ʪʠʩʢ ʚ ʇʇ. ʇʨʠ ʥʠʟʴʢʦʤʫ ʯʠ ʥʦʨʤʘʣʴʥʦʤʫ ʪʠʩʢʫ ʚ ʇʇ ʧʝʨʝʚʘʞʘʻ 

ʩʠʩʪʦʣʽʯʥʘ ʭʚʠʣʷ (Vs) ʧʦʪʦʢʫ ʚ ʧʝʯʽʥʢʦʚʽʡ ʚʝʥʽ, ʱʦ ʻ ʙʽʣʴʰʦʶ ʟʘ ʰʚʠʜʢʽʩʪʶ, 

ʥʽʞ ʜʽʘʩʪʦʣʽʯʥʘ (Vd). ʇʨʠ ʧʽʜʚʠʱʝʥʥʽ ʪʠʩʢʫ ʚ ʇʇ ʰʚʠʜʢʽʩʪʴ ʭʚʠʣʽ Vs ʟʥʘʯʥʦ 

ʧʘʜʘʻ ʪʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Vs/Vd ʩʪʘʻ <1. ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ Vs/(Vs + Vd) ʚʠʟʥʘ-

ʯʘʻʪʴʩʷ ʷʢ ʩʠʩʪʦʣʽʯʥʘ ʬʨʘʢʮʽʷ ʥʘʧʦʚʥʝʥʥʷ ʇʇ, ʘ ʡʦʛʦ ʟʥʘʯʝʥʥʷ < 55% ʚʠʷʚʠ-

ʣʦʩʴ ʥʘʡʙʽʣʴʰ ʯʫʪʣʠʚʦʶ ʪʘ ʩʧʝʮʠʬʽʯʥʦʶ ʦʟʥʘʢʦʶ ʧʽʜʚʠʱʝʥʥʦʛʦ ʪʠʩʢʫ ʚ ʇʇ 

[18]. 

ɺʘʞʣʠʚʦ, ʱʦ ʮʽ ʧʦʢʘʟʥʠʢʠ ʢʨʦʚʦʪʦʯʫ ʚ ʧʝʯʽʥʢʦʚʠʭ ʚʝʥʘʭ ʙʫʣʠ ʧʽʜʪʚʝʨ-

ʜʞʝʥʽ ʫ ʧʘʮʽʻʥʪʽʚ ʧʽʜʯʘʩ ʰʪʫʯʥʦʾ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʽʚ ʧʨʠ ʪʦʤʫ, ʱʦ ʚʠʢʦʨʠʩʪʦ-

ʚʫʚʘʣʠʩʴ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥ ̫Ó5 ʧʦʩʣʽʜʦʚʥʠʭ ʩʢʦʨʦʯʝʥʴ, ʱʦ ʟʘʭʚʘʪʫʚʘʣʠ Ó1 ʨʝ-

ʩʧʽʨʘʪʦʨʥʠʡ ʮʠʢʣ. ɯʥʰʽ 2D-ʦʟʥʘʢʠ ʧʽʜʚʠʱʝʥʥʦʛʦ ʪʠʩʢʫ ʚ ʇʇ ʚʢʣʶʯʘʶʪʴ ʜʠ-

ʣʘʪʘʮʽʶ ʇʇ ʪʘ ʚʠʙʫʭʘʥʥʷ ʄʇʇ ʚ ʧʦʨʦʞʥʠʥʫ ʣʽʚʦʛʦ ʧʝʨʝʜʩʝʨʜʷ ʥʘ ʧʨʦʪʷʟʽ 

ʚʩʴʦʛʦ ʢʘʨʜʽʘʣʴʥʦʛʦ ʮʠʢʣʫ. ʎʽ ʦʟʥʘʢʠ ʻ ʷʢʽʩʥʠʤʠ ʪʘ ʧʦʨʽʚʥʷʣʴʥʠʤʠ, ʪʘ ʥʝ ʜʦ-

ʟʚʦʣʶʪʴ ʢʽʣʴʢʽʩʥʫ ʽʥʪʝʨʧʨʝʪʘʮʽʶ, ʘʣʝ ʾʭ ʥʘʷʚʥʽʩʪʴ ʛʦʚʦʨʠʪʴ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʙʽʣʴʰ ʜʝʪʘʣʴʥʦʭ ʦʮʽʥʢʠ ʪʠʩʢʫ ʚ ʇʇ ʪʘ ʧʦʰʫʢ ʚʽʜʧʦʚʽʜʥʦʾ ʝʪʽʦʣʦʛʽʾ. 

ʇʝʨʝʚʘʛʠ: ɿʚʠʯʘʡʥʦ ʨʦʟʤʨʠ ʅʇɺ ʟ ʩʫʙʢʦʩʪʘʣʴʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦʩʠʪʴ ʣʝʛ-

ʢʦ ʦʪʨʠʤʘʪʠ. 



ʅʝʜʦʣʽʢʠ: ʂʦʣʘʧʩ ʅʇɺ ʥʝ ʚʽʜʙʠʚʘʻ ʪʠʩʢ ʚ ʇʇ ʫ ʧʘʮʽʻʥʪʽʚ ʥʘ ʰʪʫʯʥʽʡ 

ʚʝʥʪʠʣʷʮʽʾ. ɯʥʩʧʽʨʘʪʦʨʥʠʡ ʢʦʣʘʧʩ ʅʇɺ ʻ ʤʝʥʰ ʥʘʜʽʡʥʠʤ ʧʨʠ ʧʦʤʽʨʥʦʤʫ ʧʽʜ-

ʚʠʱʝʥʥʽ ʪʠʩʢʫ ʚ ʇʇ. 

ʈʝʢʦʤʝʥʜʘʮʽʾ: ɼʣʷ ʧʨʦʩʪʦʪʠ ʪʘ ʫʥʽʚʝʨʩʘʣʴʥʦʩʪʽ ʟʘʢʣʶʯʝʥʴ ʜʣʷ ʚʠʟʥʘ-

ʯʝʥʥʷ ʉʊʃɸ ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʧʝʮʠʬʽʯʥʽ ʟʥʘʯʝʥʥʷ ʪʠʩʢʫ ʚ ʇʇ, ʘ ʥʝ ʡʦ-

ʛʦ ʤʝʞʽ (çʢʦʨʠʜʦʨè ʚʽʜ ʪʘ ʜʦ). ɼʽʘʤʝʪʨ ʅʇɺ Ò2,1 ʜʩʤ, ʱʦ ʢʦʣʘʙʫʻ >50% ʥʘ 

ʚʜʦʩʽ ʛʦʚʦʨʠʪʴ ʧʨʦ ʥʦʨʤʘʣʴʥʠʡ ʪʠʩʢ ʚ ʇʇ 3 ʤʤ Hg (çʢʦʨʠʜʦʨè 0-5 ʤʤ Hg), ʚ 

ʪʦʡ ʯʘʩ ʷʢ ʜʽʘʤʝʪʨ ʅʇɺ >2,1 ʩʤ, ʱʦ ʩʧʘʜʘʻʪʴʩʷ ʥʘ ʚʜʦʩʽ <50% ʛʦʚʦʨʠʪʴ ʧʨʦ 

ʚʠʩʦʢʠʡ ʪʠʩʢ ʚ ʇʇ 15 ʤʤ Hg (çʢʦʨʠʜʦʨè 10-20 ʤʤ Hg). ɺ ʥʝʚʠʟʥʘʯʝʥʠʭ ʚʠʧʘ-

ʜʢʘʭ, ʢʦʣʠ ʜʽʘʤʝʪʨ ʅʇɺ ʪʘ ʩʪʫʧʽʥʴ ʾʾ ʩʧʘʜʽʥʥʷ ʥʝ ʚʧʠʩʫʶʪʴʩʷ ʚ ʜʘʥʫ ʧʘʨʘʜʠʛ-

ʤʫ, ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʧʨʦʤʽʞʥʝ ʟʥʘʯʝʥʥʷ 8 ʤʤ Hg (çʢʦʨʠʜʦʨè 5-10 ʤʤ 

Hg), ʘʙʦ, ʢʨʘʱʝ ʩʣʽʜ ʧʨʠʙʽʛʥʫʪʠ ʜʦ ʚʪʦʨʠʥʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʽʜʚʠʱʝʥʥʷ ʪʠʩʢʫ ʚ 

ʇʇ. ʊʘʢʽ ʚʢʣʶʯʘʶʪʴ ʨʝʩʪʨʠʢʪʠʚʥʫ ʛʨʘʬʽʢʫ ʜʽʘʩʪʦʣʽʯʥʦʛʦ ʥʘʧʦʚʥʝʥʥʷ ʇʐ, 

ʪʨʠʢʫʩʧʽʜʘʣʴʥʝ ʩʧʽʚʽʜʥʦʰʝʥʥʷ E/Eô >6, ʪʘ ʧʝʨʝʚʘʞʘʥʥʷ ʜʽʘʩʪʦʣʽʯʥʦʛʦ ʧʦʪʦʢʫ 

ʚ ʧʝʯʽʥʢʦʚʠʭ ʚʝʥʘʭ (ʱʦ ʤʦʞʥʦ ʢʽʣʴʢʽʩʥʦ ʚʠʟʥʘʯʠʪʠ ʨʦʟʨʘʭʫʚʘʚʰʠ ʩʠʩʪʦʣʽʯʥʫ 

ʬʨʘʢʮʽʶ ʥʘʧʦʚʥʝʥʥʷ ʇʇ < 55%). ɺ ʥʝʷʩʥʠʭ ʚʠʧʘʜʢʘʭ, ʷʢʱʦ ʥʝ ʚʠʷʚʣʷʻʪʴʩʷ 

ʞʦʜʝʥ ʟ ʮʠʭ ʚʪʦʨʠʥʥʠʭ ʤʘʨʢʝʨʽʚ, ʪʠʩʢ ʚ ʇʇ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʥʦʨʤʘʣʴʥʽʡ ï 3 

ʤʤ Hg. ʗʢʱʦ ʤʘʻ ʤʽʩʮʝ ʤʽʥʽʤʘʣʴʥʠʭ ʽʥʩʧʽʨʘʪʦʨʥʠʡ ʢʦʣʘʧʩ ʅʇɺ (<35%) ʪʘ 

ʥʘʷʚʥʽ ʚʪʦʨʠʥʥʽ ʤʘʨʢʝʨʠ ʧʽʜʚʠʱʝʥʦʛʦ ʪʠʩʢʫ ʚ ʇʇ, ʪʠʩʢ ʚ ʇʇ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ 

ʧʽʜʚʠʱʝʥʠʡ ï 15 ʤʤ Hg. ʗʢʱʦ ʧʝʚʥʦʾ ʚʠʟʥʘʯʝʥʦʩʪʽ ʥʝʤʘʻ, ʧʨʠʡʤʘʻʪʴʩʷ ʧʨʦ-

ʤʽʞʥʝ ʟʥʘʯʝʥʥʷ ʪʠʩʢʫ ʚ ʇʇ ï 8 ʤʤ Hg. ʋ ʧʘʮʽʻʥʪʽʚ, ʱʦ ʥʝ ʟʜʘʪʥʽ ʘʜʝʢʚʘʪʥʦ 

ʟʨʦʙʠʪʠ ʛʣʠʙʦʢʠʡ ʚʜʚʦʭ, ʪʘ ʅʇɺ ʧʨʠ ʥʝʛʣʠʙʦʢʦʤʫ ʜʠʭʘʥʥʽ ʩʧʘʜʘʻʪʴʩʷ ʥʘ 

<20% ʟʚʠʯʘʡʥʦ ʪʠʩʢ ʚ ʇʇ ʧʽʜʚʠʱʝʥʠʡ. ʎʝʡ ʧʝʪʦʜ ʦʮʽʥʢʠ ʪʠʩʢʫ ʚ ʇʇ ʻ ʧʝʨʝ-

ʚʘʞʥʠʤ, ʟʚʘʞʘʶʯʠ ʥʘ ʬʽʢʩʦʚʘʥʽ ʟʥʘʯʝʥʥʷ ʪʠʩʢʫ ʚ ʇʇ ʜʣʷ ʚʩʽʭ ʧʘʮʽʻʥʪʽʚ (ʊʘʙ. 

4). 

B. ʇʨʘʚʠʡ ʰʣʫʥʦʯʦʢ 

ʊʦʚʱʠʥʘ ʩʪʽʥʢʠ ʇʐ. ʊʦʚʱʠʥʘ ʩʪʽʥʢʠ ʇʐ ʻ ʢʦʨʠʩʥʠʤ ʚʠʤʽʨʦʤ ʜʣʷ ʚʠ-

ʷʚʣʝʥʥʷ ɻʇʐ, ʱʦ ʟʚʠʯʘʡʥʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʚ ʫʤʦʚʘʭ ʡʦʛʦ ʧʝʨʝʥʘʚʘʥʪʘʞʝʥʥʷ 

ʪʠʩʢʦʤ (ʧʽʜʚʠʱʝʥʥʷ ʉʊʇʐ) [19-21]. ɿʙʽʣʴʰʝʥʥʷ ʪʦʚʱʠʥʠ ʩʪʽʥʢʠ ʇʐ ʤʦʞʥʘ 

ʧʦʙʘʯʠʪʠ ʧʨʠ ʽʥʬʽʣʴʪʨʘʪʠʚʥʠʭ ʯʠ ʛʽʧʝʨʪʨʦʬʽʯʥʠʭ ʢʘʨʜʽʦʤʽʦʧʘʪʽʷʭ, ʘ ʪʘʢʦʞ ʫ 

ʧʘʮʽʻʥʪʽʚ ʟ ʚʠʨʘʞʝʥʦʶ ʛʽʧʝʨʪʨʦʬʽʻʶ ʃʐ ʥʘʚʽʪʴ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʃɻ [19]. ʊʦʚ-

ʱʠʥʫ ʩʚʦʙʽʜʥʦʾ ʩʪʽʥʢʠ ʇʐ ʤʦʞʥʘ ʚʠʤʽʨʷʪʠ ʚ ʄ- ʯʠ ɺ-ʨʝʞʠʤʽ ʟ ʩʫʙʢʦʩʪʘʣʴ-



ʥʦʾ ʧʦʟʠʮʽʾ, ʙʘʞʘʥʦ ʥʘ ʨʽʚʥʽ ʢʽʥʯʠʢʘ ʧʝʨʝʜʥʴʦʾ ʩʪʫʣʢʠ ʪʨʠʢʫʩʧʽʜʘʣʴʥʦʛʦ ʢʣʘ-

ʧʘʥʘ, ʘʙʦ ʟ ʣʽʚʠʭ ʧʘʨʘʩʪʝʨʥʘʣʴʥʠʭ ʟʨʽʟʽʚ [6, 18]. ɿ ʩʫʙʢʦʩʪʘʣʴʥʦʾ ʧʦʟʠʮʽʾ ʣʝʛʢʦ 

ʚʠʨʽʚʥʷʪʠ ʥʘʧʨʷʤʦʢ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʧʨʦʤʝʥʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʩʚʦʙʦʜʥʽʡ 

ʩʪʽʥʮʽ ʇʐ. ʂʨʠʪʠʯʥʠʤ ʜʣʷ ʘʢʫʨʘʪʥʦʛʦ ʚʠʤʽʨʫ ʻ ʚʠʢʣʶʯʝʥʥʷ ʪʨʘʙʝʢʫʣʷʨʥʦʩʪʽ 

ʪʘ ʧʘʧʽʣʷʨʥʠʭ ʤôʷʟʽʚ ʇʇ ʟ ʝʥʜʦʢʘʨʜʽʘʣʴʥʦʾ ʧʦʚʝʨʭʥʽ ʇʐ. ɿʩʫʚ ʬʦʢʫʩʫ ʥʘ ʦʙ-

ʣʘʩʪʴ ʩʪʽʥʢʠ ʇʐ ʪʘ ʟʤʝʥʰʝʥʥʷ ʛʣʠʙʠʥʠ ʩʢʘʥʫʚʘʥʥʷ ʟʚʠʯʘʡʥʦ ʜʦʧʦʤʘʛʘʻ ʧʦ-

ʣʽʧʰʠʪʠ ʨʦʟʨʽʰʝʥʥʷ ʝʥʜʦʢʘʨʜʽʘʣʴʥʦʾ ʛʨʘʥʠʮʽ. ʊʘʢʦʞ ʪʨʝʙʘ ʨʝʪʝʣʴʥʦ ʩʣʽʜʢʫ-

ʚʘʪʠ ʟʘ ʪʠʤ, ʱʦʙ ʚʠʢʣʶʯʠʪʠ ʟ ʚʠʤʽʨʫ ʝʧʽʢʘʨʜʽʘʣʴʥʠʡ ʞʠʨ. 

ʗʢʱʦ ʷʢʽʩʪʴ ʚʽʟʫʘʣʽʟʘʮʽʾ ʜʦʟʚʦʣʷʻ, ʪʨʝʙʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʙʘʟʦʚʫ ʬʫʥʜʘ-

ʤʝʥʪʘʣʴʥʫ ʯʘʩʪʦʪʫ, ʪʦʤʫ ʱʦ çʛʘʨʤʦʥʽʢʘè ʪʘʢʦʞ ʪʨʦʰʢʠ ʧʦʪʦʚʱʫʻ ʩʪʽʥʢʫ ʇʐ. 

ʇʨʠ ʟʥʘʯʥʦʤʫ ʧʦʪʦʚʱʝʥʽ ʚʽʩʮʝʨʘʣʴʥʦʛʦ ʧʝʨʠʢʘʨʜʫ, ʚʠʟʥʘʯʝʥʥʷ ʪʦʚʱʠʥʠ ʩʪʽ-

ʥʢʠ ʇʐ ʤʦʞʝ ʙʫʪʠ ʜʦʩʠʪʴ ʩʢʣʘʜʥʠʤ. ʇʝʚʽ ʩʪʘʥʠ, ʘʩʦʮʽʡʦʚʘʥʽ ʟ ʧʦʪʦʥʰʝʥʥʷʤ 

ʩʪʽʥʢʠ ʇʐ ï ʥʘʧʨʠʢʣʘʜ, ʭʚʦʨʦʙʘ ʋʣʘ ʘʙʦ ʘʨʠʪʤʦʛʝʥʥʘ ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʘ ʢʘ-

ʨʜʽʦʤʽʦʧʘʪʽʷ. ɸʣʝ ʯʽʪʢʠʭ ʝʭʦʢʘʨʜʽʦʛʨʘʬʽʯʥʠʭ ʢʨʠʪʝʨʽʾʚ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʘʥʦ-

ʤʘʣʴʥʦ ʪʦʥʢʦʾ ʩʪʽʥʢʠ ʇʐ ʥʝ ʽʩʥʫʻ. 

ʇʝʨʝʚʘʛʠ: ʊʦʚʱʠʥʘ ʩʪʽʥʢʠ ʇʐ ʤʦʞʝ ʙʫʪʠ ʚʠʤʽʨʷʥʘ ʚ ʄ- ʯʠ ɺ-ʨʝʞʠʤʽ ʟ 

ʩʫʙʢʦʩʪʘʣʴʥʦʛʦ ʯʠ ʧʘʨʘʩʪʝʨʥʘʣʴʥʦʛʦ ʜʦʩʪʫʧʫ. 

ʅʝʜʦʣʽʢʠ: ʅʝ ʚʠʟʥʘʯʘʻ ʜʦʢʘʟʦʚʠʭ ʧʨʦʛʥʦʩʪʠʯʥʠʭ ʜʘʥʠʭ. 

ʈʝʢʦʤʝʥʜʘʮʽʾ: ɸʥʦʤʘʣʴʥʝ ʧʦʪʦʚʱʝʥʥʷ ʩʪʽʥʢʠ ʇʐ ʤʘʻ ʙʫʪʠ ʦʧʠʩʘʥʝ ʚ 

ʧʨʦʪʦʢʦʣʽ ʧʨʠ ʥʘʷʚʥʦʩʪʽ, ʫ ʧʘʮʽʻʥʪʘ ʟ ʧʽʜʦʟʨʦʶ ʥʘ ʜʠʩʬʫʥʢʮʽʶ ʇʐ ʪʘ / ʘʙʦ 

ʃʐ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʝʨʭʥʶ ʤʝʞʫ ʥʦʨʤʠ 0,5 ʩʤ ʟ PLAX ʘʙʦ ʩʫʙʢʦʩʪʘʣʴʥʦʛʦ 

ʜʦʩʪʫʧʫ (ʊʘʙ. 2). 

 
ʈʠʩ. 5. ɺʠʤʽʨʶʚʘʥʥʷ ʪʦʚʱʠʥʠ ʩʪʽʥʢʠ ʇʐ. ɸ. ʉʫʙʢʦʩʪʘʣʴʥʝ ʟʦʙʨʘʞʝʥʥʷ ʫ 2D ʩʪʽʥʢʠ 

ʇʐ. ɺ. ɿʙʽʣʴʰʝʥʝ ʟʦʙʨʘʞʝʥʷ ʚ ʨʝʞʠʤʽ çzoomè ʨʝʛʽʦʥʫ ʚʠʜʽʣʝʥʦʛʦ ʥʘ ʟʦʙʨʘʞʝʥʥʽ ɸ ʟ ʪʦʚ-

ʱʠʥʦʶ ʩʪʽʥʢʠ, ʦʟʥʘʯʝʥʦʶ ʩʪʨʽʣʢʘʤʠ. ʉ. ɿʦʙʨʘʞʝʥʥʷ ʚ ʄ-ʨʝʞʠʤʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʩʪʨʽʣʢʘ ʥʘ 

ʟʦʙʨʘʞʝʥʥʽ ɺ. D. ʈʝʞʠʤ çzoomè ʧʦʟʥʘʯʝʥʦʛʦ ʥʘ ʟʦʙʨʘʞʝʥʥʽ ʉ ʨʝʛʽʦʥʫ ï ʪʦʚʱʠʥʘ ʩʪʽʥʢʠ 

ʇʐ ʥʘʧʨʠʢʽʥʮʽ ʜʽʘʩʪʦʣʠ [3]. 



 

ʈʠʩ. 6. ɼʽʘʛʨʘʤʘ, ʱʦ ʧʦʢʘʟʫʻ ʨʝʢʦʤʝʥʜʦʚʘʥʫ ʘʧʽʢʘʣʴʥʫ 4-ʢʘʤʝʨʥʫ ʧʦʟʠʮʽʶ (ɸ4ʉ), ʱʦ 

ʬʦʢʫʩʫʻʪʴʩʷ ʥʘ ʇʐ (1*) ʪʘ ʟʘʣʝʞʥʽʩʪʴ ʨʦʟʤʽʨʫ ʇʐ ʚʽʜ ʟʤʽʥʠ ʢʫʪʘ ʟʨʽʟʫ (2,3) ʥʝ ʟʚʘʞʘʶʯʠ 

ʥʘ ʧʦʜʽʙʥʠʡ ʨʦʟʤʽʨ ʪʘ ʚʠʛʣʷʜ ʃʐ. ɿʚʝʨʭʫ ʧʦʢʘʟʘʥʦ ʣʽʥʽʶ ʧʝʨʝʭʨʝʩʪʫ ɸ4ʉ ʟʨʽʟʽʚ (1*,2,3) ʟ 

ʮʝʥʪʨʦʤ ʃʐ ʥʘ ʧʨʠʢʣʘʜʽ ʟʨʽʟʫ ʧʦ ʢʦʨʦʪʢʽʡ ʚʽʩʽ ʃʐ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʚʝʜʝʥʠʭ ʥʠʞʯʝ ɸ4ʉ 

ʟʨʽʟʽʚ. RV ï ʇʐ; LV ï ʃʐ [3]. 

 

ʃʽʥʽʡʥʽ ʚʠʤʽʨʠ ʇʐ. ɼʠʣʘʪʘʮʽʷ ʇʐ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʭʨʦʥʽʯ-

ʥʝ ʧʝʨʝʥʘʚʘʥʪʘʞʝʥʥʷ ʦʙôʻʤʦʤ ʪʘ / ʘʙʦ ʪʠʩʢʦʤ [22] ʪʘ ʧʨʠ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʇʐ 

[23]. ɯʥʜʝʢʩ ʢʽʥʮʝʚʦ-ʜʽʘʩʪʦʣʽʯʥʦʛʦ ʜʽʘʤʝʪʨʫ ʇʐ ʙʫʚ ʽʜʝʥʪʠʬʽʢʦʚʘʥʠʡ, ʷʢ ʧʨʝ-

ʜʠʢʪʦʨ ʚʠʞʠʚʘʥʥʷ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʭʨʦʥʽʯʥʦʶ ʣʝʛʝʥʝʚʦʶ ʧʘʪʦʣʦʛʽʻʶ [24], ʘ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʽʥʜʝʚʦ-ʜʽʘʩʪʦʣʽʯʥʠʭ ʜʽʘʤʝʪʨʽʚ ʇʐ/ʃʐ ʙʫʚ ʧʨʝʜʠʢʪʦʨʦʤ 

ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʢʣʽʥʽʯʥʠʭ ʧʦʜʽʡ ʪʘ/ʘʙʦ ʚʥʫʪʨʽʰʥʴʦʛʦʩʧʽʪʘʣʴʥʦʛʦ ʚʠʞʠʚʘʥʥʷ ʫ 

ʧʘʮʽʻʥʪʽʚ ʟ ʛʦʩʪʨʦʶ ʪʨʦʙʤʦʝʤʙʦʣʽʻʶ ʛʽʣʦʢ ʣʝʛʝʥʝʚʦʾ ʘʨʪʝʨʽʾ [25, 26]. ʂʦʨʝʣʷ-

ʮʽʷ ʤʽʞ ʣʽʥʽʡʥʠʤʠ ʚʠʤʽʨʘʤʠ ʇʐ ʪʘ ʢʽʥʮʝʚʦ-ʜʽʘʩʪʦʣʽʯʥʠʤ ʦʙôʻʤʦʤ ʇʐ ʧʦʛʽ-

ʨʰʫʻʪʴʩʷ ʧʨʠ ʧʽʜʚʠʱʝʥʥʽ ʧʝʨʝʜ- [27] ʪʘ ʧʦʩʪʥʘʚʘʥʪʘʞʝʥʥʷ [28]. ʇʽʜʯʘʩ ɽʭʦ-

ʂɻ ʚ ɺ-ʨʝʞʠʤʽ ʨʦʟʤʽʨ ʇʐ ʤʦʞʥʘ ʚʠʤʽʨʷʪ ʟ ʘʧʽʢʘʣʴʥʦʾ 4-ʢʘʤʝʨʥʦʾ ʧʦʟʠʮʽʾ ʚ 

ʢʽʥʮʽ ʜʽʘʩʪʦʣʠ. 

ʍʦʯʘ ʢʽʣʴʢʽʩʥʘ ʦʮʽʥʢʘ ʇʐ ʥʝ ʜʦʩʢʦʥʘʣʘ, ʷʢʽʩʥʦ, ʇʐ ʤʘʻ ʚʠʛʣʷʜʘʪʠ 

ʤʝʥʰʠʤ ʟʘ ʨʦʟʤʽʨʘʤʠ ʧʦʨʽʚʥʷʥʦ ʟ ʣʽʚʠʤ, ʪʘ ʟʚʠʯʘʡʥʦ ʥʝ ʧʝʨʝʙʽʣʴʰʫʚʘʪʠ 2/3 

ʚʽʜ ʨʦʤʽʨʽʚ ʣʽʚʦʛʦ ʚ ʩʪʘʥʜʘʨʪʥʽʡ ʘʧʽʢʘʣʴʥʽʡ 4-ʢʘʤʝʨʥʽʡ ʧʦʟʠʮʽʾ. ʗʢʱʦ ʧʨʘʚʠʡ 

ʰʣʫʥʦʯʦʢ ʚ ʮʽʡ ʧʦʟʠʮʽʾ ʚʠʛʣʷʜʘʻ ʤʝʥʰʠʤ ʟʘ ʨʦʤʽʨʘʤʠ, ʩʢʦʨʽʰ ʟʘ ʚʩʝ ʤʘʻ ʤʽʩ-

ʮʝ ʡʦʛʦ ʟʥʘʯʫʱʝ ʟʙʽʣʴʰʝʥʥʷ. ʎʝ ʧʨʘʚʠʣʦ ʤʦʞʝ ʙʫʪʠ ʧʨʠʪʽʥʝʥʦ ʚ ʧʝʚʥʠʭ ʩʠ-

ʪʫʘʮʽʷʭ, ʪʘʢʠʭ ʷʢ ʚʘʞʢʝ ʧʝʨʝʥʘʚʘʥʪʘʞʝʥʥʷ ʇʐ ʪʠʩʢʦʤ ʯʠ ʦʙôʻʤʦʤ, ʧʨʠ ʷʢʠʭ 

ʨʦʟʤʽʨʠ ʇʐ ʤʦʞʫʪʴ ʟʥʘʭʦʜʠʪʠʩʷ ʚ ʥʦʨʤʘʣʴʥʠʭ ʤʝʞʘʭ, ʘʣʝ ʩʘʤ ʰʣʫʥʦʯʦʢ ʚʠ-

ʢʣʷʜʘʻ ʙʽʣʴʰʝ ʤʘʣʝʥʴʢʦʛʦ ʥʝʜʦʥʘʧʦʚʥʝʥʦʛʦ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ. ɺ ʩʪʘʥʜʘʨʪʥʽʡ 



ʪʨʘʥʩʪʦʨʘʢʘʣʴʥʽʡ ʘʧʽʢʘʣʴʥʽʡ 4-ʢʘʤʝʨʥʽʡ ʧʦʟʠʮʽʾ ʚ ʥʦʨʤʽ ʚʝʨʭʽʚʢʘ ʩʝʨʮʷ ʬʦʨ-

ʤʫʻʪʴʩʷ ʣʽʚʠʤ ʰʣʫʥʦʯʢʦʤ. ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʧʨʘʚʦʛʦ ʰʣʫʥʦʯʢʘ, ʚʽʥ ʤʦʞʝ ʟʩʫ-

ʚʘʪʠ ʣʽʚʠʡ ʰʣʫʥʦʯʦʢ ʪʘ ʟʘʡʤʘʪʠ ʩʦʙʦʶ ʚʝʨʭʽʚʢʫ. ʎʝ ʚʢʘʟʫʻ ʥʘ ʧʦ ʤʝʥʰʽʡ ʤʽʨʽ 

ʧʦʤʽʨʥʫ ʜʠʣʘʪʘʮʽʶ ʇʐ, ʭʦʯʘ ʮʝ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʥʝ ʤʦʞʥʘ ʧʽʜʪʚʝʨʜʠʪʠ ʢʽʣʴʢʽ-

ʩʥʦ. 

ʆʜʥʠʤ ʚʝʣʠʢʠʤ ʦʙʤʝʞʝʥʥʷʤ ʚʽʟʫʘʣʽʟʘʮʽʾ ʇʐ ʧʽʜʯʘʩ ʪʨʘʥʩʪʦʨʘʢʘʣʴʥʦʾ 

ɽʭʦʂɻ ʻ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʬʽʢʩʦʚʘʥʠʭ ʨʝʬʝʨʝʥʪʥʠʭ ʪʦʯʦʢ ʦʧʪʠʤʽʟʘʮʽʾ ʚʠʤʽʨʽʚ 

ʇʐ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʧʝʨʘʪʦʨ ʤʦʞʝ ʚʠʚʦʜʠʪʠ ʜʫʞʝ ʨʽʟʥʽ ʟʨʽʟʠ ʽ ʧʣʦʱʠʥʠ ʯʝʨʝʟ 

ʇʐ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʩʦʢʦʾ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʨʦʟʤʽʨʽʚ (ʈʠʩ. 6). ʊʦʤʫ ʧʨʠ 

ʧʨʦʚʝʜʝʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʘʞʣʠʚʦ ʟʙʨʦʙʠʪʠ ʧʦʧʠʪʢʫ ʧʨʠʩʪʦʩʫʚʘʪʠ ʘʧʽʢʘʣʴʥʫ 

4-ʢʘʤʝʨʥʫ ʧʦʟʠʮʽʶ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʦʪʨʠʤʘʪʠ ʟʨʽʟ çʩʬʦʢʫʩʦʚʘʥʠʡ ʥʘ ʧʨʘʚʦʤʫ 

ʰʣʫʥʦʯʢʫè, ʷʢ ʜʝʪʘʣʴʥʽʰʝ ʥʘʚʝʜʝʥʦ ʥʠʞʯʝ. ɼʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʟʦʙʨʘʞʝʥʥʷ ʣʘ-

ʪʝʨʘʣʴʥʦʾ ʩʪʽʥʢʠ ʇʐ, 4-ʢʘʤʝʨʥʝ ʟʦʙʨʘʞʝʥʥʷ ʪʨʝʙʘ ʦʧʪʠʤʽʟʫʚʘʪʠ ʪʘʢ, ʱʦʙ 

ʬʦʢʫʩ, ʱʦ ʟʚʠʯʘʡʥʦ ʣʦʢʘʣʽʟʦʚʘʥʠʡ ʥʘ ʣʽʚʠʭ ʚʽʜʜʽʣʘʭ, ʟʤʽʩʪʠʚʩʷ ʥʘ ʧʨʘʚʠʡ 

ʰʣʫʥʦʯʦʢ. ʇʨʠ ʮʴʦʤʫ ʜʘʪʯʠʢ ʨʦʪʫʻʪʴʩʷ ʪʘʢ, ʱʦʙ ʦʪʨʠʤʘʪʠ ʤʘʢʩʠʤʘʣʴʥʫ 

ʧʣʦʱʠʥʫ ʧʦʨʦʞʥʠʥʠ ʇʐ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʘʧʦʙʽʛʪʠ ʥʝʜʦʦʮʽʥʢʠ ʨʦʟʤʽʨʽʚ. ɼʣʷ 

ʟʘʧʦʙʽʛʘʥʥʷ ʧʝʨʝʦʮʽʥʢʠ, ʜʘʪʯʠʢ ʩʣʽʜ ʧʦʚʝʨʥʫʪʠ ʯʝʨʝʟ ʚʝʨʭʽʚʢʫ ʪʘ ʮʝʥʪ ʧʦʨʦ-

ʞʥʠʥʠ ʃʐ. ʇʨʠ ʮʴʦʤʫ ʪʨʝʙʘ ʧʝʨʝʢʦʥʘʪʠʩʷ, ʱʦ ʇʐ ʥʝ ʟʨʽʟʘʥʠʡ, ʘ ʥʝ ʚʽʟʫʘʣʽ-

ʻʪʴʩʷ ʚʠʥʦʩʥʠʡ ʪʨʘʢʪ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ (ʪʦʙʪʦ ʥʝ ʧʝʨʝʡʪʠ ʚ 5-ʢʘʤʝʨʥʫ ʧʦʟʠ-

ʮʽʶ). 

ɺ ʮʽʡ ʧʦʟʠʮʽʭ ʤʦʞʥʘ ʚʠʤʽʨʷʪʠ ʙʘʟʘʣʴʥʠʡ ʜʽʘʤʝʪʨ ʪʘ ʧʦʧʝʨʝʯʥʠʡ ʜʽʘʤʝʪʨ 

ʧʦʩʝʨʝʜʠʥʽ ʧʦʨʦʞʥʠʥʠ, ʘ ʪʘʢʦʞ ʧʦʚʟʜʦʚʞʥʽʡ ʨʦʟʤʽʨ (ʈʠʩ. 7) [1]. ɹʘʟʘʣʴʥʠʡ 

ʜʽʘʤʝʪʨ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʤʘʢʩʠʤʘʣʴʥʠʡ ʨʦʟʤʽʨ ʧʦ ʢʦʨʦʪʢʽʡ ʚʽʩʽ ʚ ʙʘʟʘʣʴʥʽʡ 

ʪʨʝʪʠʥʽ ʇʐ ʚ 4-ʢʘʤʝʨʥʽʡ ʘʧʽʢʘʣʴʥʽʡ ʧʦʟʠʮʽ ʾ[2, 27, 29]. 

 
ʈʠʩ. 7. ɼʽʘʛʨʘʤʘ (ʟʣʽʚʘ) ʪʘ ʚʽʜʧʦʚʽʜʥʝ ɽʭʦʂɻ ʟʦʙʨʘʞʝʥʥʷ ʚ ɸ4ʉ ʧʦʟʠʮʽʾ (ʟʧʨʘʚʘ), ʱʦ 

ʧʦʢʘʟʫʶʪʴ ʙʘʟʘʣʴʥʠʡ (RVD1) ʪʘ ʩʝʨʝʜʠʥʥʠʡ (RVD2) ʧʦʧʝʨʝʯʥʽ ʪʘ ʧʦʚʟʜʦʚʞʥʽʡ ʨʦʟʤʽʨʠ 

ʇʐ (RVD3). ɼʘʪʯʠʢ ʚʩʪʘʥʦʚʣʝʥʠʡ ʬʦʢʫʩʫʶʯʠʩʴ ʥʘ ʧʦʨʦʞʥʠʥʽ ʇʐ ʟ ʤʝʪʦʶ ʚʠʚʝʩʪʠ ʤʘʢ-



ʩʠʤʘʣʴʥʽ ʨʦʟʤʽʨʠ ʇʐ. ɺ ʮʽʡ ʧʦʟʠʮʽʾ ʢʨʘʱʝ ʚʽʟʫʘʣʽʟʫʻʪʴʩʷ ʚʽʣʴʥʘ ʩʪʽʥʢʘ ʇʐ, ʱʦ ʧʦʣʝʛʰʫʻ 

ʪʘʢʦʞ ʚʠʤʽʨʠ ʬʨʘʢʮʽʡʥʦʾ ʟʤʽʥʠ ʡʦʛʦ ʧʣʦʱʽ [1ï3]. 

 
ʈʠʩ. 8. ɺʠʤʽʨʠ ʨʦʟʤʽʨʽʚ ʚʠʥʦʩʥʦʛʦ ʪʨʘʢʪʫ ʇʐ (RVOT) ʥʘ ʧʨʦʢʩʠʤʘʣʴʥʦʤʫ ʘʙʦ ʧʦʜ-

ʢʣʘʧʘʥʥʦʤʫ ʨʽʚʥʽ (RVOT-Prox) ʪʘ ʥʘ ʜʠʩʪʘʣʴʥʦʤʫ ʨʽʚʥʽ, ʘʙʦ ʜʠʩʪʘʣʴʥʦʤʫ ʨʽʚʥʽ (RVOT-

Distal) ʚ (A) ʧʘʨʘʩʪʝʨʘʥʘʣʴʥʽʡ ʧʦʟʠʮʽʾ ʧʦ ʜʦʚʛʽʡ ʚʽʩʽ ʃʐ (ʚʽʟʫʘʣʽʟʫʻʪʴʩʷ ʧʝʨʝʜʥʷ ʯʘʩʪʠʥʘ 

ɺʊʇʐ, (B) ʧʘʨʘʩʪʝʨʥʘʣʴʥʽʡ ʧʦʟʠʮʽʾ ʧʦ ʢʦʨʦʪʢʽʡ ʚʽʩʽ ʥʘ ʨʽʚʥʽ ʤʘʛʽʩʪʨʘʣʴʥʠʭ ʩʫʜʠʥ, ʪʘ (C) 

ʧʘʨʘʩʪʝʨʥʘʣʴʥʽʡ ʧʦʟʠʮʽʾ ʧʦ ʢʦʨʦʪʢʽʡ ʚʽʩʽ ʥʘ ʨʽʚʥʽ ʙʽʬʫʨʢʘʮʽʾ ʃɸ. PA ï ʧʦʧʝʨʝʯʥʠʡ ʨʦʟʤʽʨ 

ʃɸ ʥʘ ʨʽʚʥʽ ʤʽʞ ʂʃɸ ʪʘ ʾʾ ʙʽʬʫʨʢʘʮʽʻʶ. 

 

ɺ ʥʦʨʤʘʣʴʥʦʤʫ ʇʐ ʤʘʢʩʠʤʘʣʴʥʠʡ ʜʽʘʤʝʪʨ ʧʦ ʢʦʨʦʪʢʽʡ ʚʽʩʽ ʟʚʠʯʘʡʥʦ 

ʣʦʢʘʣʽʟʦʚʘʥʠʡ ʚ ʙʘʟʘʣʴʥʽʡ ʪʨʝʪʠʥʽ ʧʦʨʦʞʥʠʥʠ ʰʣʫʥʦʯʢʘ [6, 27]. ʉʝʨʝʜʥʽʡ ʜʽ-

ʘʤʝʪʨ ʧʦ ʢʦʨʦʪʢʽʡ ʚʽʩʽ ʚʠʤʽʨʶʻʪʴʩʷ ʚ ʩʝʨʝʜʥʽʡ ʪʨʝʪʠʥʽ ʇʐ ʥʘ ʨʽʚʥʽ ʧʘʧʽʣʷʨ-

ʥʠʭ ʤô̫ ʟʽʚ. ʇʦʚʟʜʦʚʞʥʽʡ ʨʦʟʤʽʨ ʚʠʤʽʨʶʻʪʴʩʷ ʚʽʜ ʧʣʦʱʠʥʠ ʪʨʠʢʫʩʧʽʜʘʣʴʥʦʛʦ 

ʢʽʣʴʮʷ ʜʦ ʚʝʨʭʽʚʢʠ ʇʐ. 

ʊʨʝʙʘ ʧʘʤôʷʪʘʪʠ, ʱʦ ʨʦʟʤʽʨʠ ʇʐ ʤʦʞʫʪʴ ʙʫʪʠ ʭʠʙʥʦ ʟʘʚʠʱʝʥʠʤʠ ʫ ʧʘ-

ʮʽʻʥʪʽʚ ʟ ʜʝʬʦʨʤʘʮʽʷʤʠ ʛʨʫʜʥʦʾ ʢʣʽʪʠʥʠ ʪʘ ʛʨʫʜʥʦʛʦ ʚʽʜʜʽʣʫ ʭʨʝʙʪʘ. 

ʇʝʨʝʚʘʛʠ: ʃʽʥʽʡʥʽ ʚʠʤʽʨʠ ʇʐ, ʱʦ ʻ ʥʘʜʽʡʥʠʤʠ ʤʘʨʢʝʨʘʤʠ ʜʠʣʘʪʘʮʽʾ 

ʇʐ, ʣʝʛʢʦ ʦʪʨʠʤʘʪʠ ʟ ʘʧʽʢʘʣʴʥʦʾ 4-ʢʘʤʝʨʥʦʾ ʧʦʟʠʮʽʾ. 

ʅʝʜʦʣʽʢʠ: ʈʦʟʤʽʨʠ ʇʐ ʜʫʞʝ ʟʘʣʝʞʘʪʴ ʚʽʜ ʦʨʽʻʥʪʘʮʽʾ ʜʘʪʯʠʢʘ ʦʧʝʨʘʪʦ-

ʨʦʤ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʧʦ ʥʝʜʦʦʮʽʥʢʠ ʨʦʟʤʽʨʽʚ ʧʦʨʦʞʥʠʥʠ ʇʐ. 

ʈʝʢʦʤʝʥʜʘʮʽʾ: ʋ ʧʘʮʽʻʥʪʽʚ ʟ ʝʭʦʢʘʨʜʽʦʛʨʘʬʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ ʫʨʘʞʝʥʥʷ 

ʧʨʘʚʠʭ ʚʽʜʜʽʣʽʚ ʩʝʨʮʷ ʘʙʦ ʃɻ ʚ ʽʜʝʘʣʽ ʚ ʝʭʦʢʘʨʜʽʦʛʨʘʬʽʯʥʦʤʫ ʟʘʢʣʶʯʝʥʥʽ ʧʦ-

ʚʠʥʥʽ ʙʫʪʠ ʥʘʚʝʜʝʥʽ ʚʠʤʽʨʠ ʙʘʟʘʣʴʥʦʛʦ ʪʘ ʩʝʨʝʜʥʴʦʛʦ ʧʦʧʝʨʝʯʥʦʛʦ ʪʘ ʧʦʚʟʜʦ-

ʚʞʥʴʦʛʦ ʨʦʟʤʽʨʽʚ ʇʐ ʚ ʘʧʽʢʘʣʴʥʽʡ 4-ʢʘʤʝʨʥʽʡ ʧʦʟʠʮʽʾ. ɹʘʟʘʣʴʥʠʡ ʧʦʧʝʨʝʯʥʠʡ 

ʨʦʟʤʽʨ ʇʐ ʧʦʚʠʥʝʥ ʙʫʪʠ ʚ ʙʫʜʴ-ʷʢʦʤʫ ʧʦʚʥʦʤʫ ʝʭʦʢʘʨʜʽʦʛʨʘʬʽʯʥʦʤʫ ʟʘʢʣʶ-

ʯʝʥʥʽ ʟ ʚʢʘʟʘʥʥʷʤ ʧʦʟʠʮʽʾ, ʚ ʷʢʽʡ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʚʠʤʽʨ (ʚ ʽʜʝʘʣʽ ʘʧʽʢʘʣʴʥʠʡ 4-

ʢʘʤʝʨʥʠʡ ʜʦʩʪʫʧ ʩʬʦʢʫʩʦʚʘʥʠʡ ʥʘ ʇʐ) ʜʣʷ ʤʦʞʣʠʚʦʩʪʽ ʧʦʨʽʚʥʷʥʥʽ ʨʽʟʥʠʭ 

ʟʘʢʣʶʯʝʥʴ. 

ɺʽʜʥʦʩʥʠʡ ʨʦʟʤʽʨ ʇʐ ʧʦʚʠʥʝʥ ʧʦʨʽʚʥʶʚʘʪʠʩʷ ʟ ʪʘʢʠʤ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ, 

ʱʦʙ ʚʠʟʥʘʯʠʪʠ ʯʠ ʻ ʷʢʽʩʥʽ ʦʟʥʘʢʠ ʜʠʣʘʪʘʮʽʾ ʇʐ, ʥʝ ʟʚʘʞʘʶʯʠ ʥʘ ʤʦʞʣʠʚʠʡ 

ʥʦʨʤʘʣʴʥʠʡ ʨʦʟʤʽʨ, ʙʘʟʫʶʯʠʩʴ ʥʘ ʪʦʤʫ, ʱʦ ʇʐ ʚʠʛʣʷʜʘʻ ʟʥʘʯʥʦ ʙʽʣʴʰʠʤ 


