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ɸʅʆʊɸʎɯʗ 

 

ɼʘʥʠʣʝʚʠʯ ɺ. ʇ. ʆʩʦʙʣʠʚʦʩʪʽ ʪʦʤʦʛʨʘʬʽʯʥʠʭ ʨʦʟʤʽʨʽʚ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ 

ʧʦʧʝʨʝʢʦʚʦʛʦ ʚʽʜʜʽʣʫ ʭʨʝʙʪʘ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʽʣʘ 

ʣʶʜʠʥʠ ʚ ʥʦʨʤʽ. ï ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʬʽʣʦʩʦʬʽʾ ʚ ʛʘʣʫʟʽ ʟʥʘʥʴ 22 çʆʭʦʨʦʥʘ 

ʟʜʦʨʦʚôʷè ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 222 çʄʝʜʠʮʠʥʘè. ï ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ʄ. ɯ. ʇʠʨʦʛʦʚʘ, ɺʽʥʥʠʮʷ, 2023. 

 

ɼʠʩʝʨʪʘʮʽʷ ʧʨʠʩʚʷʯʝʥʘ ʚʠʨʽʰʝʥʥʶ ʘʢʪʫʘʣʴʥʦʛʦ ʥʘʫʢʦʚʦʛʦ ʟʘʚʜʘʥʥʷ ʱʦʜʦ 

ʚʠʟʥʘʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʄʈʊ-ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ 

ʧʦʧʝʨʝʢʦʚʦʛʦ ʚʽʜʜʽʣʫ ʭʨʝʙʪʘ ʪʘ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʫ 

ʥʦʨʤʽ  ʛʨʫʧʠ  ʁ ʥʘʢʽʚ  ̔   ʯʦʣʦʚʽʢʽʚ  ʧʝʨʰʦʛʦ  ʧʽʜʧʝʨʽʦʜʫ  ʧʝʨʰʦʛʦ  ʧʝʨʽʦʜʫ  ʟʨʽʣʦʛʦ  ʚʽʢʫ 

(17ï28 ʨʦʢʽʚ)  ʪʘ  ʛʨʫʧʠ ʜʽʚʯʘʪ ʽ ʞʽʥʦʢ ʧʝʨʰʦʛʦ  ʧʽʜʧʝʨʽʦʜʫ ʧʝʨʰʦʛʦ ʧʝʨʽʦʜʫ ʟʨʽʣʦʛʦ 

ʚʽʢʫ (16ï26 ʨʦʢʽʚ) ʟ ʤʝʪʦʶ ʩʚʦʻʯʘʩʥʦʾ ʝʬʝʢʪʠʚʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʟʤʽʥ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ 

ʾʭ ʨʦʟʚʠʪʢʫ, ʚʠʥʘʡʜʝʥʥʶ ʪʘ ʢʽʣʴʢʽʩʥʦʤʫ ʦʙˇʨʫʥʪʫʚʘʥʥʶ ʥʦʚʠʭ ʢʨʠʪʝʨʽʾʚ ʥʦʨʤʠ 

ʤʝʪʨʠʯʥʦʾ ʦʮʽʥʢʠ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʥʘ ʦʩʥʦʚʽ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʽʣʘ ʣʶʜʠʥʠ. 

ɼʠʩʝʨʪʘʮʽʡʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʘʥʝ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʣʘʥʽʚ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ɺʽʥʥʠʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ʄ. ɯ. ʇʠʨʦʛʦʚʘ ʽ ʻ ʬʨʘʛʤʝʥʪʦʤ 

ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ ʢʘʬʝʜʨʠ ʘʥʘʪʦʤʽʾ ʣʶʜʠʥʠ ɺʽʥʥʠʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ʄ. ɯ. ʇʠʨʦʛʦʚʘ çɺʧʣʠʚ ʝʢʟʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ (ʩʫʩʧʽʣʴʥʦ-

ʝʢʦʥʦʤʽʯʥʠʭ, ʝʢʦʣʦʛʽʯʥʠʭ, ʛʝʦʣʦʛʽʯʥʠʭ, ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ) ʥʘ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʽ 

ʧʘʨʘʤʝʪʨʠ ʪʘ ʬʽʟʽʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʦʩʽʙ ʶʥʘʮʴʢʦʛʦ ʚʽʢʫè (ʥʦʤʝʨ ʜʝʨʞʘʚʥʦʾ 

ʨʝʻʩʪʨʘʮʽʾ 0114U000990). 

ʇʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʘʥʘ ʘʥʪʨʦʧʦʤʝʪʨʽʷ 

ʧʨʘʢʪʠʯʥʦ  ʟʜʦʨʦʚʠʭ  80 ʜʽʚʯʘʪ  ̔   ʞʽʥʦʢ  ʚʽʢʦʤ 16ï26 ʨʦʢʽʚ  ʪʘ 74  ʁ ʥʘʢʽʚ  ʪʘ  ʯʦʣʦʚʽʢʽʚ 

ʚʽʢʦʤ 17ï28 ʨʦʢʽʚ, ʟ ʯʠʩʣʘ ʦʩʽʙ, ʱʦ ʧʦʧʝʨʝʜʥʴʦ ʧʨʦʡʰʣʠ ʄʈʊ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʦʧʝʨʝʢʦʚʦʛʦ ʚʽʜʜʽʣʫ ʭʨʝʙʪʘ. ɸʥʪʨʦʧʦʤʝʪʨʠʯʥʝ ʦʙʩʪʝʞʝʥʥʷ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʽʟ 

ʚʠʟʥʘʯʝʥʥʷʤ ʪʦʪʘʣʴʥʠʭ (ʜʦʚʞʠʥʘ ʪʽʣʘ ʩʪʦʷʯʠ ʽ ʤʘʩʘ ʪʽʣʘ), ʧʘʨʮʽʘʣʴʥʠʭ ʨʦʟʤʽʨʽʚ 
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(ʧʦʟʜʦʚʞʥʽʭ, ʧʦʧʝʨʝʯʥʠʭ, ʩʘʛʽʪʘʣʴʥʠʭ, ʦʙʭʚʘʪʥʠʭ ʨʦʟʤʽʨʽʚ) ʪʘ ʪʦʚʱʠʥʠ ʰʢʽʨʥʦ-

ʞʠʨʦʚʠʭ ʩʢʣʘʜʦʢ. ʅʘ ʦʩʥʦʚʽ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ʜʘʥʠʭ ʚʠʟʥʘʯʠʣʠ ʧʦʢʘʟʥʠʢʠ: 

ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʤʘʩʠ ʪʽʣʘ (ʞʠʨʦʚʠʡ, ʢʽʩʪʢʦʚʠʡ ʽ ʤôʷʟʦʚʠʡ ʢʦʤʧʦʥʝʥʪʠ ʤʘʩʠ 

ʪʽʣʘ ʟʘ J. Matiegka; ʤôʷʟʦʚʠʡ ʢʦʤʧʦʥʝʥʪ ʟʘ ʤʝʪʦʜʦʤ ʘʤʝʨʠʢʘʥʩʴʢʦʛʦ ʽʥʩʪʠʪʫʪʫ 

ʭʘʨʯʫʚʘʥʥʷ), ʢʦʤʧʦʥʝʥʪʽʚ ʩʦʤʘʪʦʪʠʧʫ ʟʘ ʍʽʪ-ʂʘʨʪʝʨ, ʽʥʜʝʢʩʫ ʤʘʩʠ ʪʽʣʘ, ʤʘʩʦ-

ʨʦʩʪʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʪʘ ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ ʪʽʣʘ. ʋʩʽ ʜʦʩʣʽʜʞʫʚʘʥ ̔ʧʦʧʝʨʝʜʥʴʦ ʧʨʦʡʰʣʠ 

ʤʘʛʥʽʪʥʦ-ʨʝʟʦʥʘʥʩʥʫ ʪʦʤʦʛʨʘʬʽ ʁʧʦʧʝʨʝʢʦʚʦʛʦ ʚʽʜʜʽʣʫ ʭʨʝʙʪʘ (ʄʈ-ʩʢʘʥʝʨ çPhillips 

Achieva 1,5Tè, Phillips, ʅʽʜʝʨʣʘʥʜʠ) ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʘʩʪʫʧʥʠʭ ʨʝʞʠʤʽʚ ʩʢʘʥʫʚʘʥʥʷ: 

ʊ2-ʟʚʘʞʝʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʚ ʩʘʛʽʪʘʣʴʥʽʡ ʧʣʦʱʠʥʽ, ʊ1-ʟʚʘʞʝʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʫ 

ʬʨʦʥʪʘʣʴʥʽʡ ʧʣʦʱʠʥʽ, ʨʝʞʠʤʫ B_FFE ʚ ʘʢʩʽʘʣʴʥʽʡ ʧʣʦʱʠʥʽ. ʅʘ ʦʪʨʠʤʘʥʠʭ 

ʤʫʣʴʪʠʧʣʘʥʘʨʥʠʭ (ʚ ʘʢʩʽʘʣʴʥʽʡ, ʫ ʩʘʛʽʪʘʣʴʥʽʡ ʪʘ ʫ ʬʨʦʥʪʘʣʴʥʽʡ ʧʣʦʱʠʥʘʭ) ʪʦʤʦʛʨʘʤʘʭ 

ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʤʽʞ ʪʽʣʘʤʠ LI-LII, LII-L III , LIII -L IV, LIV-LV ʙʫʣʠ ʚʠʤʽʨʷʥʽ ʾʭ 

ʩʘʛʽʪʘʣʴʥʽ ʪʘ ʧʦʧʝʨʝʯʥʽ ʨʦʟʤʽʨʠ, ʧʝʨʝʜʥʽ, ʩʝʨʝʜʠʥʥʽ ʽ ʟʘʜʥʽ ʚʠʩʦʪʠ. ɺʠʩʦʪʫ 

ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʷʢ ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʧʝʨʝʜʥʴʦʾ, 

ʩʝʨʝʜʠʥʥʦʾ ʪʘ ʟʘʜʥʴʦʾ ʚʠʩʦʪ ʚʽʜʧʦʚʽʜʥʠʭ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ. ʉʫʤʫ ʨʦʟʤʽʨʽʚ 

ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʚʠʟʥʘʯʘʣʠ ʷʢ ʘʨʠʬʤʝʪʠʯʥʫ ʩʫʤʫ ʚʠʩʦʪʠ, ʩʘʛʽʪʘʣʴʥʦʛʦ ʪʘ 

ʧʦʧʝʨʝʯʥʦʛʦ ʨʦʟʤʽʨʽʚ ʚʽʜʧʦʚʽʜʥʠʭ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ. ɺʠʢʦʨʠʩʪʘʥʠʡ ʫ ʜʦʩʣʽʜʞʝʥʥʽ 

ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ʤʽʞʭʨʝʙʮʝʚʦʛʦ ʜʠʩʢʫ, ʙʫʚ ʦʙʯʠʩʣʝʥʠʡ ʷʢ ʚʽʜʥʦʰʝʥʥʷ 

ʤʘʩʦ-ʨʦʩʪʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʜʦ ʩʫʤʠ ʨʦʟʤʽʨʽʚ ʚʽʜʧʦʚʽʜʥʦʛʦ ʤʽʞʭʨʝʙʮʝʚʦʛʦ ʜʠʩʢʫ.  

ʉʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʧʨʦʚʝʜʝʥʠʡ ʫ ʣʽʮʝʥʟʽʡʥʦʤʫ 

ʩʪʘʪʠʩʪʠʯʥʦʤʫ ʧʘʢʝʪʽ "Statistica 6.1" (ʥʘʣʝʞʠʪʴ ɺʅʄʋ ̔ ʤ. ʄ. ɯ. ʇʠʨʦʛʦʚʘ, ʣʽʮʝʥʟʽʡʥʠʡ 

ˉBXXR901E246122FA) ʟ̔ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʘʨʘʤʝʪʨʠʯʥʠʭ ʪʘ ʥʝʧʘʨʘʤʝʪʨʠʯʥʠʭ 

ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ. ʇʝʨʚʠʥʥʫ ʦʮʽʥʢʫ ʭʘʨʘʢʪʝʨʫ ʨʦʟʧʦʜʽʣʽʚ ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʦʪʨʠʤʘʥʠʭ 

ʚʘʨʽʘʮʽʡʥʠʭ ʨʷʜʽʚ ʧʨʦʚʦʜʠʣʠ ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʩʝʨʝʜʥʴʦʾ ʘʨʠʬʤʝʪʠʯʥʦʾ, ʧʦʭʠʙʢʠ 

ʩʝʨʝʜʥʴʦʾ, ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ, ʤʝʜʽʘʥʠ, ʨʽʟʥʠʮʽ ʤʝʜʽʘʥʠ ʽ ʩʝʨʝʜʥʴʦʾ, 

ʜʠʩʧʝʨʩʽʾ ʫ ʚʠʙʽʨʮʽ, ʘʩʠʤʝʪʨʽʾ ʨʦʟʧʦʜʽʣʫ, ʢʦʝʬʽʮʽʥ̒ʪʘ ʚʘʨʽʘʮʽʾ. ʇʨʦʚʝʜʝʥʠʡ 

ʢʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʪʘ ʦʮʽʥʢʘ ʚʟʘʻʤʦʟʚ'ʷʟʢʽʚ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʟ̔ 

ʧʘʨʮʽʘʣʴʥʠʤʠ ʣʽʥʽʡʥʠʤʠ ʨʦʟʤʽʨʘʤʠ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ, ʩʫʤʘʤʠ ʨʦʟʤʽʨʽʚ  ̔ʩʦʤʘʪʦ-

ʜʠʩʢʦʚʠʤʠ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʥʘ ʦʩʥʦʚʽ ʧʦʢʘʟʥʠʢʽʚ ʢʦʝʬʽʮʽʻʥʪʘ ʣʽʥʽʡʥʦʾ ʢʦʨʝʣʷʮʽʾ 

ʇʽʨʩʦʥʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʠʣʠ ʢʦʨʝʣʷʮʽʡ ʟʘ ʰʢʘʣʦʶ ʏʝʜʜʦʢʘ. ɼʣʷ ʧʦʙʫʜʦʚʠ 
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ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʧʦʢʨʦʢʦʚʠʡ ʨʝʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ, ʽ ʷʢ 

ʧʨʦʤʽʞʥʠʡ ʝʪʘʧ ʨʦʟʨʘʭʫʥʢʫ, ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥ ̔ ʩʦʤʘʪʦ-ʜʠʩʢʦʚ ̔ ʢʦʝʬʽʮʽʻʥʪʠ ʟ ʾʭ 

ʥʘʩʪʫʧʥʠʤ ʘʣʛʝʙʨʘʾʯʥʠʤ ʧʝʨʝʪʚʦʨʝʥʥʷʤ ʫ ʢʽʥʮʝʚ ̔ʤʘʪʝʤʘʪʠʯʥ ̔ʬʦʨʤʫʣʠ ʨʦʟʨʘʭʫʥʢʫ 

ʩʫʤʠ ʨʦʟʤʽʨʽʚ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ. 

ɺʠʟʥʘʯʝʥ ̔ʥʝʟʥʘʯʫʱʝ ʙʽʣʴʰʽ ʧʦʢʘʟʥʠʢʠ ʤʘʩʠ ʪʽʣʘ ʚ ʯʦʣʦʚʽʢʽʚ (22ï28 ʨʨ.) ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʶʥʘʢʘʤʠ (18ï21 ʨʨ.) ʪʘ ʥʝʟʥʘʯʫʱʝ ʤʝʥʰʘ ʤʘʩʘ ʪʽʣʘ ʚ ʞʽʥʦʢ (21ï26 ʨʨ.) ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʽʚʯʘʪʘʤʠ (16ï20 ʨʨ.), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʪʘʪʝʚʫ ʨʽʟʥʠʮʶ ʧʦʢʘʟʥʠʢʘ ʤʘʩʠ 

ʪʽʣʘ. ɼʣʷ ʶʥʘʮʴʢʦʛʦ ʚʽʢʫ ʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʘ ʥʘʷʚʥʽʩʪʴ ʙʽʣʴʰʦʛʦ ʯʠʩʣʘ (ʧʦ ʯʘʩʪʦʪʽ) ʦʩʽʙ 

ʟ ʤʝʥʰʦʶ ʤʘʩʦʶ ʪʽʣʘ ʚ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʩʝʨʝʜʥʽʤ ʧʦʢʘʟʥʠʢʦʤ, ʘ ʚ ʜʽʚʯʘʪ ï ʟʚʦʨʦʪʥʘ 

ʪʝʥʜʝʥʮʽʷ. ɺʩʪʘʥʦʚʣʝʥʘ ʜʦʩʪʦʚʽʨʥʘ ʨʽʟʥʠʮʷ ʧʦʢʘʟʥʠʢʽʚ ʤʘʩʠ ʪʘ ʜʦʚʞʠʥʠ ʪʽʣʘ  ʛʨʫʧ 

ʶʥʘʢʽʚ ʽ ʯʦʣʦʚʽʢʽʚ (17ï28 ʨʨ.) ʽʟ ʛʨʫʧʦʶ ʜʽʚʯʘʪ  ̔ʞʽʥʦʢ (16ï26 ʨʨ.) ʟ ʧʝʨʝʚʘʞʘʥʥʷʤ 

ʩʝʨʝʜʥʽʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʛʨʫʧʽ ʶʥʘʢʽʚ ʽ ʯʦʣʦʚʽʢʽʚ.  

ʋ ʯʦʣʦʚʽʢʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʶʥʘʢʘʤʠ ʚʠʟʥʘʯʘʪʁʴʩʷ ʥʝʟʥʘʯʫʱʝ ʙʽʣʴʰʽ ʧʦʢʘʟʥʠʢʠ 

ʧʘʨʮʽʘʣʴʥʠʭ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ʨʦʟʤʽʨʽʚ: ʤʘʢʩʠʤʘʣʴʥʘ ʨʽʟʥʠʮʷ ʚʩʪʘʥʦʚʣʝʥʘ ʜʣʷ 

ʦʙʭʚʘʪʥʠʭ ʨʦʟʤʽʨʽʚ (ʦʙʭʚʘʪʫ ʧʣʝʯʘ ʚ ʥʘʧʨʫʞʝʥʦʤʫ ʩʪʘʥʽ); ʪʦʚʱʠʥʘ ʰʢʽʨʥʦ-ʞʠʨʦʚʦ ʾ

ʩʢʣʘʜʢʠ (ʊʐɾʉ) ʧʦʢʘʟʥʠʢʘ ʥʘ ʛʦʤʽʣʮ.̔ 

ɺʽʜʟʥʘʯʘʣʦʩʷ, ʱʦ ʧʦʢʘʟʥʠʢʠ: ʤʘʩʠ ʪʽʣʘ, ʤʘʩʦ-ʨʦʩʪʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ, ʤʘʩʦ-

ʨʦʩʪʦʚʦʛʦ ʽʥʜʝʢʩʫ, ʦʙʭʚʘʪʽʚ ʧʣʝʯʘ, ʧʝʨʝʜʧʣʽʯʯʷ, ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ, ʪʦʚʱʠʥʘ ʰʢʽʨʥʦ-

ʞʠʨʦʚʦʾ ʩʢʣʘʜʢʠ ʥʘ ʛʨʫʜʥʽʡ ʢʣʽʪʮʽ, ʥʘ ʞʠʚʦʪʽ, ʥʘ ʩʪʝʛʥʽ ï ʚ ʛʨʫʧ ̔ʞʽʥʦʢ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʛʨʫʧʦʶ ʜʽʚʯʘʪ ʻ ʤʝʥʰʠʤʠ, ʘ ʧʦʢʘʟʥʠʢʠ: ʦʙʭʚʘʪʫ ʛʦʤʽʣʢʠ, ʦʙʭʚʘʪʫ ʢʠʩʪʽ ʪʘ ʊʐɾʉ ʥʘ 

ʟʘʜʥʽʡ ʧʦʚʝʨʭʥʽ ʧʣʝʯʘ ï ʙʽʣʴʰʠʤʠ. 

ʆʮʽʥʢʘ ʚʠʟʥʘʯʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ  (ʄʍɼ) L I-L II, LII-L III , 

L III -L IV, LIV-LV ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʘ ʟʥʘʯʫʱʝ ʧʝʨʝʚʘʞʘʥʥʷ ʧʦʧʝʨʝʯʥʦʛʦ, ʩʘʛʽʪʘʣʴʥʦʛʦ 

ʨʦʟʤʽʨʽʚ ʪʘ ʩʫʤʠ ʨʦʟʤʽʨʽʚ ʄʍɼ ʫ ʛʨʫʧʽ ʁ ʥʘʢʽʚ ʽ ʯʦʣʦʚʽʢʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʜʽʚʯʘʪ 

 ̔ ʞʽʥʦʢ. ʇʦʢʘʟʥʠʢ ʚʠʩʦʪʠ ʄʍɼ L I-L II ʻ ʟʥʘʯʫʱʝ ʙʽʣʴʰʠʤ, ʘ ʧʦʢʘʟʥʠʢʠ ʚʠʩʦʪ 

ʄʍɼ L II-L III , LIII-L IV ï ʥʝʟʥʘʯʫʱʝ ʙʽʣʴʰʠʤʠ ʫ ʛʨʫʧʽ ʶʥʘʢʽʚ ʪʘ ʯʦʣʦʚʢ̔ʽʚ. ʇʦʢʘʟʥʠʢ 

ʚʠʩʦʪʠ ʄʍɼ L IV-LV ʻ ʥʝʟʥʘʯʫʱʝ ʙʽʣʴʰʠʤ ʫ ʛʨʫʧʽ ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ.  

ʆʩʦʙʣʠʚʽʩʪʶ ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ ʷʢ ʫ ʛʨʫʧʽ ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ, ʪʘʢ ʽ ʚ ʛʨʫʧʽ ʶʥʘʢʽʚ  ̔

ʯʦʣʦʚʽʢʽʚ ʙʫʣʦ ʪʝ, ʱʦ ʧʦʢʘʟʥʠʢʠ ʨʦʟʤʽʨʽʚ ʄʍɼ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʟʙʽʣʴʰʝʥʥʷʤ ʫ 

ʢʘʫʜʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ (ʄʍɼ L I-L II  < ʄʍɼ L II-L III < ʄʍɼ L III -L IV < ʄʍɼ L IV-LV). 
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ɼʣʷ ʧʦʢʘʟʥʠʢʽʚ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʄʍɼ L I-L II, LII-L III , LIII -L IV 

ʟʥʘʯʫʱʦʾ ʨʽʟʥʠʮʽ ʧʦʢʘʟʥʠʢʽʚ ʤʽʞ ʚʠʙʽʨʢʦ  ʁʶʥʘʢʽʚ  ̔ʯʦʣʦʚʽʢʽʚ (18ï28 ʨʨ.) ʪʘ ʚʠʙʽʨʢʦʶ 

ʜʽʚʯʘʪ  ̔ʞʽʥʦʢ (16ï26 ʨʨ.) ʥʝ ʚʠʷʚʣʝʥʦ. 

ɺʽʜʤʽʯʝʥʦ ʥʘʷʚʥʽʩʪʴ ʩʣʘʙʢʦʾ ʩʠʣʠ ʢʦʨʝʣʷʮʽʡ ʧʘʨʮʽʘʣʴʥʠʭ ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ 

ʄʍɼ L I-L II, LII-L III , LIII -L IV, LIV-LV ʷʢ ʫ ʛʨʫʧʽ ʶʥʘʢʽʚ ʪʘ ʯʦʣʦʚʽʢʽʚ (17ï28 ʨʨ.), ʪʘʢ ʽ ʚ 

ʛʨʫʧʽ ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ (16ï26 ʨʨ.) ʽʟ ʧʦʢʘʟʥʠʢʘʤʠ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, 

ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʤʘʩʠ ʪʽʣʘ, ʢʦʤʧʦʥʝʥʪʽʚ ʩʦʤʘʪʦʪʠʧʫ ʟʘ ʍʽʪ-ʂʘʨʪʝʨ, ʽʥʜʝʢʩʫ 

ʤʘʩʠ ʪʽʣʘ, ʤʘʩʦ-ʨʦʩʪʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʪʘ ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ ʪʽʣʘ. ɺʽʜʤʽʯʝʥʦ, ʱʦ 

ʢʦʝʬʽʮʽʻʥʪʠ ʢʦʨʝʣʷʮʽʡ ʩʫʤ ʨʦʟʤʽʨʽʚ ʄʍɼ L I-LV ʙʫʣʠ ʙʽʣʴʰʠʤʠ (ʥʘʷʚʥʽʩʪʴ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʩʣʘʙʢʦʾ ʩʠʣʠ ʪʘ ʧʦʦʜʠʥʦʢʠʭ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʢʦʨʝʣʷʮʽʡ), ʘ ʧʦʢʘʟʥʠʢʠ 

ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʙʫʣʠ ʟʥʘʯʥʦ ʙʽʣʴʰʠʤʠ (ʥʘʷʚʥʽʩʪʴ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʪʘ 

ʩʠʣʴʥʠʭ ʢʦʨʝʣʷʮʽʡ) ʥʽʞ ʧʦʢʘʟʥʠʢʠ ʢʦʝʬʽʮʽʻʥʪʽʚ ʢʦʨʝʣʷʮʽʡ ʧʘʨʮʽʘʣʴʥʠʭ ʨʦʟʤʽʨʽʚ ʄʍɼ 

L I-LV.  

ʄʦʜʝʣʶʚʘʥʥʷ ʩʫʤʠ ʨʦʟʤʽʨʽʚ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʤʽʞ ʪʽʣʘʤʠ LI-LV ʫ ʢʽʥʮʝʚʦʤʫ 

ʚʘʨʽʘʥʪʽ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʦʢʘʟʥʠʢʘʭ ʤʘʩʠ ʪʘ ʜʦʚʞʠʥʠ ʪʽʣʘ. ʄʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ 

ʢʦʝʬʽʮʽʻʥʪʘ ʜʝʪʝʨʤʽʥʘʮʽʾ ʩʪʘʥʦʚʠʪ ɹ81,3 % ʜʣʷ ʩʫʤʠ ʨʦʟʤʽʨʽʚ ʤʽʞʭʨʝʙʮʝʚʦʛʦ ʜʠʩʢʫ 

ʤʽʞ ʪʽʣʘʤʠ LI-L II ʫ ʛʨʫʧʽ ʥʁʘʢʽʚ ʪʘ ʯʦʣʦʚʽʢʽʚ (18ï28 ʨʨ.); ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ 

ʢʦʝʬʽʮʽʻʥʪʘ ʜʝʪʝʨʤʽʥʘʮʽʾ ʩʪʘʥʦʚʠʪʴ 90,1 % ʜʣʷ ʩʫʤʠ ʨʦʟʤʽʨʽʚ ʤʽʞʭʨʝʙʮʝʚʦʛʦ ʜʠʩʢʫ 

ʤʽʞ ʪʽʣʘʤʠ LIV-LV ʫ ʜʽʚʯʘʪ ʽ ʞʽʥʦʢ (16ï26 ʨʨ.). ʈʦʟʨʦʙʣʝʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ 

ʦʙʯʠʩʣʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʠʭ ʥʦʨʤʘʪʠʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʩʫʤʠ ʨʦʟʤʽʨʽʚ ʤʽʞʭʨʝʙʮʝʚʠʭ 

ʜʠʩʢʽʚ LI-LV ʙʘʟʫʶʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ, ʧʦʢʘʟʥʠʢʽʚ 

ʪʦʪʘʣʴʥʠʭ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. ʈʦʟʨʘʭʦʚʘʥʠʡ ʥʦʨʤʘʪʠʚʥʠʡ ʧʦʢʘʟʥʠʢ ʩʫʤ 

ʨʦʟʤʽʨʽʚ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʤʽʞ LI-L II, LII-L III , LIII -L IV, LIV-LV ʤʘʻ ʚʽʜʭʠʣʝʥʥʷ ʚ 

ʤʝʞʘʭ Ñ10 % ʜʣʷ ʚʽʜʧʦʚʽʜʥʠʭ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʙʫʣʘ ʦʮʽʥʝʥʘ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʨʫʧʠ ʧʝʨʝʚʽʨʢʠ, ʜʦ ʷʢʦʾ ʚʢʣʶʯʝʥʽ 56 ʶʥʘʢʽʚ ʽ ʯʦʣʦʚʽʢʽʚ (17ï28 ʨʨ.) ʪʘ 

65 ʜʽʚʯʘʪ ʽ ʞʽʥʦʢ (16ï26 ʨʨ.), ʟʦʢʨʝʤʘ ʟ ʥʘʷʚʥʠʤʠ ʢʣʽʥʽʯʥʠʤʠ (ʧʦʧʝʨʝʜʥʴʦ 

ʚʠʟʥʘʯʝʥʠʤʠ ʥʘ ʤʘʛʥʽʪʥʦ-ʨʝʟʦʥʘʥʩʥʠʭ ʪʦʤʦʛʨʘʤʘʭ) ʧʨʦʷʚʘʤʠ ʧʘʪʦʣʦʛʽʾ 

ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʧʦʧʝʨʝʢʦʚʦʛʦ ʚʽʜʜʽʣʫ ʭʨʝʙʪʘ. ʈʦʟʨʘʭʦʚʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʨʝʟʫʣʴʪʘʪʠ ʧʦʨʽʚʥʶʚʘʣʠʩʴ ʟ̔ ʜʘʥʠʤʠ ʚʠʤʽʨʶʚʘʥʴ ʛʨʫʧʠ 
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ʧʝʨʝʚʽʨʢʠ. ʆʮʽʥʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʧʦʢʘʟʫʻ ʥʘʷʚʥʽʩʪʴ 

ʨʦʟʙʽʞʥʦʩʪʝʡ ʤʽʞ ʨʦʟʨʘʭʦʚʘʥʠʤʠ ʪʘ ʚʠʤʽʨʷʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʩʫʤ ʨʦʟʤʽʨʽʚ 

ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʜʝʛʝʥʝʨʘʮʽʾ ʜʠʩʢʽʚ ɯɯɯ ʩʪʘʜʽʾ ʽ ʚʠʱʝ ʟʘ 

ʢʣʘʩʠʬʽʢʘʮʽʻʶ Pfirmann. ɺʠʢʦʨʠʩʪʘʥʠʡ ʤʘʪʝʤʘʪʠʯʥʠʡ ʘʣʛʦʨʠʪʤ ʨʦʟʨʘʭʫʥʢʫ 

ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʤʽʞ ʪʽʣʘʤʠ 

L I-LV ʥʘ ʦʩʥʦʚʽ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʦʟʚʦʣʷʻ ʦʙôʻʢʪʠʚʥʦ (ʢʽʣʴʢʽʩʥʦ) 

ʧʽʜʪʚʝʨʜʠʪʠ ʥʦʨʤʫ ʪʘ ʧʘʪʦʣʦʛʽʶ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʫ ʙʣʠʟʴʢʦ 90 % ʚʠʧʘʜʢʽʚ. ʋ 

10 % ʚʠʧʘʜʢʽʚ ʚʠʟʥʘʯʝʥʘ ʨʦʟʙʽʞʥʽʩʪ ɹʽʥʪʝʨʧʨʝʪʘʮʽ ʾʱʦʜʦ ʧʨʠʩʫʪʥʦʩʪʽ/ʥʘʷʚʥʦʩʪʽ ʟʤʽʥ 

ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʤʽʞ ʢʣʽʥʽʯʥʦ ʁʦʮʽʥʢʦ  ʁʪʘ ʦʮʽʥʢʦʶ ʟʘ ʜʘʥʠʤʠ ʦʪʨʠʤʘʥʠʤʠ ʧʨʠ 

ʄʈʊ-ʤʦʨʬʦʤʝʪʨʽʾ ʪʘ ʤʘʪʝʤʘʪʠʯʥʦʤʫ ʤʦʜʝʣʶʚʘʥʥʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʥʘʡʜʝʥʠʡ ʤʝʪʦʜ 

ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʦʾ ʤʝʪʨʠʯʥʦʾ ʦʮʽʥʢʠ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʨʦʙʠʪʴ ʢʣʽʥʽʯʥʫ ʦʮʽʥʢʫ 

ʙʽʣʴʰ ʦʙôʻʢʪʠʚʥʦʶ ʪʘ ʟʤʝʥʰʫ ̒ʚʠʧʘʜʢʠ ʛʽʧʝʨʜʽʘʛʥʦʩʪʠʢʠ  ̔ʛʽʧʦʜʽʘʛʥʦʩʪʠʢʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʘʥʘʪʦʤʽʷ, ʦʧʦʨʥʦ-ʨʫʭʦʚʠʡ ʘʧʘʨʘʪ, ʧʦʧʝʨʝʢʦʚʠʡ ʚʽʜʜʽʣ ʭʨʝʙʪʘ, 

ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ, ʤʦʨʬʦʤʝʪʨʽʷ, ʩʫʤʘ ʨʦʟʤʽʨʽʚ ʤʽʞʭʨʝʙʮʝʚʦʛʦ ʜʠʩʢʘ, 

ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ, ʤʘʛʥʽʪʥʦ-ʨʝʟʦʥʘʥʩʥʘ ʪʦʤʦʛʨʘʬʽʷ, ʢʦʨʝʣʷʮʽʾ, ʨʝʛʨʝʩʽʡʥʠʡ 

ʘʥʘʣʽʟ, ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ, ʥʦʨʤʘ, ʶʥʘʢʠ ʪʘ ʯʦʣʦʚʽʢʠ ʧʝʨʰʦʛʦ ʧʝʨʽʦʜʫ ʟʨʽʣʦʛʦ ʚʽʢʫ, 

ʜʽʚʯʘʪʘ ʪʘ ʞʽʥʢʠ ʧʝʨʰʦʛʦ ʧʝʨʽʦʜʫ ʟʨʽʣʦʛʦ ʚʽʢʫ.  
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ANNOTATION  

Danylevych V. P. The tomographic dimensions features of the lumbar 

intervertebral discs depending on anthropometric parameters of the human body in 

norm. ï Qualifying scientific work as a manuscript. 

Dissertation for the degree of Doctor of Philosophy in the field of knowledge 

22 ñHealth careò in the specialty 222 ñMedicineò. ï National Pirogov Memorial Medical 

University, Vinnytsya, 2023.  

The dissertation is devoted to resolve of the actual scientific task of determining the 

features of MRI-morphometric parameters of the intervertebral discs of the lumbar spine 

and the patterns of somato-disc ratios in the norm in young men and men of the first 

subperiod of the first adulthood period (17ï28 y.o.), girls and women of the first subperiod 

of the first period of maturity age (16ï26 y.o.). The purpose is timely and effective diagnosis 

of disc changes in the early stages of their development, finding and quantitative 

substantiation of new criteria for the metric assessment of intervertebral discs based on 

mathematical modeling, taking into account the anthropometric parameters of the human 

body. 

The dissertation research was carried out in accordance with the scientific research 

plans of Vinnytsya National Pirogov Memorial Medical University and is a fragment of the 

research work of Human Anatomy Department (Vinnytsya National Pirogov Memorial 

Medical University) "Influence of exogenous factors (socio-economic, ecological, 

geological, territorial) on anthropometric parameters and physiological indicators of persons 

of youthful age" (state registration number 0114U000990). 

During the dissertation research, anthropometry of practically healthy people were 

performed: on 80 girls and women (16ï26 y.o.) and 74 young men and men (17ï28 y.o.) ï 

from the persons, who previously underwent the MRI lumbar spine examination. 

Anthropometric examination was carried out with determination of total (standing body 

length and body weight) and partial dimensions (longitudinal, transverse, girt, sagittal 

dimensions) and thickness of skin-fat folds (SFT). Based on anthropometric data, indicators 

of the component composition of body weight were determined (fat, bone and muscle 

components of body weight according to J. Matiegka, muscle component according to the 
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method of the American Institute of Nutrition), somatotype components according to Heath-

Carter, body mass index, mass-height coefficient and body surface area. All subjects 

underwent magnetic resonance imaging of the lumbar spine using a MR scanner "Phillips 

Achieva 1.5T" (Phillips, Netherlands) using a T2-weighted image in the sagittal plane, 

T1-weighted image in the frontal plane, B_FFE mode in the axial plane On the received 

multiplanar (in the axial, sagittal and frontal planes) tomograms of the intervertebral discs 

(IVDs) between the bodies LI-L II, LII-L III , LIII -L IV, LIV-LV, their sagittal and transverse 

dimensions, anterior, middle and posterior heights were measured. The height of the 

intervertebral discs was calculated as the average value of the anterior, middle, and posterior 

heights of the intervertebral discs. The sum of the intervertebral disc sizes was determined 

as the arithmetic sum of the height, sagittal and transverse dimensions of the respective 

intervertebral discs. The somato-disc ratio of the intervertebral disc was used firstly. They 

are calculated as the division of the mass-height coefficient by the sum IVD sizes. 

The statistical analysis of the obtained data was carried out in the licensed statistical 

package "Statistica 6.1" (ˉBXXR901E246122FA) using parametric and non-parametric 

methods. The initial assessment of the nature of the distributions for each of the obtained 

variation series was carried out with the determination of the arithmetic mean, the error of 

the mean, the root mean square deviation, the median, the difference between the median 

and the mean, the variance in the sample, the mean linear deviation, the asymmetry of the 

distribution, the coefficient of variation. Correlation analysis and evaluation of the 

somatometric parameters relationships with partial linear sizes of intervertebral discs, sums 

of disc sizes and somato-disc ratios were performed. The evaluation of listed before 

parameters is based on Pearson's linear correlation coefficient, taking into account the 

strength of correlations according to the Chaddock scale. To create mathematical models, a 

stepwise regression analysis was carried out and, as an intermediate stage of calculation, the 

somato-disc ratio was used, followed by an algebraic transformation of the relative index 

into the final mathematical model for calculating the sum of the intervertebral disc. 

Non-significantly higher body weight indicators were determined in men compared 

to young men and non-significantly lower body weight in women (21ï26 y.o.) compared to 

girls, which indicates a gender difference in body weight indicator. The presence of a greater 
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number (in terms of frequency) of persons with a lower body weight compared to the 

average is more characteristic of youth, and the opposite trend is observed in girls. A reliable 

difference in body weight and body length indicators of the combined group of boys and 

men with the combined group of girls and women was established, with a predominance of 

average indicators in group of young men and men. 

In comparison with young men, insignificantly higher indicators of partial 

anthropometric dimensions are determined: the maximum difference is established for girth 

dimensions (shoulder girth in a tense state); the thickness of the skin-fatty fold of the 

indicator on the lower leg. It was noted that indicators of body weight, mass-growth ratio, 

mass-growth index, girths of the shoulder, forearm, chest, SFT on the chest, on the abdomen, 

on the thigh in the group of women compared to the group of girls are smaller, and the 

indicators of the girth of the leg , the girth of the hand and SFT on the back surface of the 

shoulder are larger. 

The assessment of the determined indicators of the IVDs LI-L II, LII-L III , LIII -L IV, 

L IV-LV demonstrated a significant predominance of transverse, sagittal dimensions and the 

sum of dimensions of the IVDs in the group of young men and men compared to the group 

of girls and women. The height indicator of IVD LI-L II is significantly higher, and the height 

indicator of IVDs LII-L III , LIII -L IV is insignificantly higher in the group of young men and 

men. The IVD LIV-LV height is slightly higher in the group of girls and women. 

A feature of the linear sizes in both the group of girls and women and the group of 

boys and men was that the size indicators were characterized by an increase in the size of 

the IVD in the caudal direction (IVD LI-L II < IVD L II-L III  < IVD L III -L IV < IVD L IV-LV). 

The significant difference in the indicators of the somato-disc ratios of IVDs LI-L II, 

L II-L III , LIII -L IV between groups of young men and men (17ï28 y.o.) and group of girls and 

women (16ï26 y.o.) isnôt detected. 

The weak correlations of the partial linear sizes of IVD LI-L II, LII-L III , LIII -L IV, LIV-LV 

was noted both in the combined group of young men and men (17ï28 y.ʦ.) and in the group 

of girls and women (16ï26 y.o.) with indicators of anthropometric parameters, component 

composition of body mass, components of Heath-Carter somatotype, body mass index, 

mass-growth coefficient and body surface area. It was noted that the correlation coefficients 
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of the sums of IVD sizes were larger (the presence of coefficients of weak strength and 

single correlations of medium strength), and the indicators of somato-disc ratios were 

significantly higher (the presence of medium strength and strong correlations) than the 

indicative correlation coefficients of the partial IVD LI-LV sizes. 

Mathematical model of the sum of IVD sizes between each of LI-LV bodies in the 

final version is based on body mass and length (the minimum value of the multiple 

coefficient of determination was 81.3 % for sum of IVD LI-L II sizes in boys and men; the 

maximum value is 90.1 % for the sum of IVD LIV-LV sizes in girls and women). The 

designed mathematical models for calculating the individualized normative parameters of 

the sum of the dimensions of the LI-LV intervertebral discs are based on the use of somato-

disc ratios, indicators of total somatometric parameters. The calculated normative indicator 

of the sum of the sizes of the intervertebral discs between LI-LII, LII-L III , LIII -L IV, LIV-LV has 

a deviation within Ñ10 % for the respective intervertebral discs. 

The effectiveness of the developed mathematical models was evaluated using the 

verification group, which included 56 young men and men (17ï28 y.o.) years and 65 girls 

and women (16ï26 y.o.), including those with existing clinical and morphological 

(determined on magnetic resonance imaging previously) manifestations of the lumbar 

intervertebral discôs pathology. The results calculated using mathematical models were 

compared with the measurement data of the control group. The evaluation of the 

effectiveness of the obtained mathematical models shows the presence of discrepancies 

between the calculated and measured indicators of the sum of the sizes of the intervertebral 

discs in the presence of degeneration of the discs with grade III and higher according to 

Pfirrmann. The used mathematical algorithm for calculating individual indicators of the 

linear dimensions of the intervertebral discs between the LI-LV bodies based on 

somatometric parameters allows to objectively (quantitatively) confirm the norm and 

pathology of the intervertebral discs in more than 90 % of cases. In about 10 % of cases, 

doubtful in our opinion, the interpretation of the condition of the intervertebral discs with 

the help of a mathematical model and clinical evaluation differed from the medical 

conclusions of the evaluation of the condition of the intervertebral discs. Thus, the invented 
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method of individualized objective metric assessment of intervertebral discs objectifies their 

clinical assessment in order to reduce cases of overdiagnosis and underdiagnosis. 

Key words: anatomy, musculoskeletal system, lumbar spine, intervertebral disc, 

anthropometry, somatometric parameters, morphometry, sum of IVD sizes, somato-disc 

ratio, magnetic resonance imaging, correlations, regression analysis, mathematical models, 

norm, young men and men of the first adulthood period, girls and women of the first 

adulthood period. 
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ʉʧʠʩʦʢ ʧʫʙʣʽʢʘʮʽʡ ʟʜʦʙʫʚʘʯʘ 

 

ʅʘʫʢʦʚʽ ʧʨʘʮʽ, ʫ ʷʢʠʭ ʦʧʫʙʣʽʢʦʚʘʥʽ ʦʩʥʦʚʥʽ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʾ: 

 

1. Danylevych, V. P., Guminskyi, Yu. Y., Tykholaz, V. O., Bezsmertnyi, Y. O., 

Pavlov, S. V., & Bezsmertna, H. V. (2019). Mathematical modeling of individual 

parameters of the sum of the sizes intervertebral discs of the lumbar spine in juvenile males 

and males of the first mature age in norm. Reports of Morphology, 25(1), 68-76. 

https://doi.org/10.31393/morphology-journal-2019-25(1)-10 

2. Danylevych, V. P., Guminskyi, Yu. Y., Orlovskyi, V. O., & Babych, L. V. (2019). 

Correlations between linear dimensions of the lumbar intervertebral discs and somatometric 

parameters in the youth (18ï28 years) and young adult males in norm. Biomedical and 

Biosocial Anthropology, (37), 15-21. https://doi.org/10.31393/bba37-2019-03  

3. Danylevych, V. P., Guminskyi, Yu. Y., Hryhorieva, O. A., & Danylevych, S. H. 

(2021). Lumbar intervertebral disks: morphometric parameters and indices. Reports of 

Morphology, 27(2), 53-62. https://doi.org/10.31393/morphology-journal-2021-27(2)-08 

4. ɼʘʥʠʣʝʚʠʯ, ɺ. ʇ., ɻʫʤʽʥʩʴʢʠʡ, ʖ. ʁ., ɻʨʠʛʦʨ'ʻʚʘ, ʆ. ɸ., & ɼʘʥʠʣʝʚʠʯ ʉ. ɻ. 

(2021). ʄʦʨʬʦʤʝʪʨʽʷ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʧʦʧʝʨʝʢʦʚʦʛʦ ʚʽʜʜʽʣʫ ʭʨʝʙʪʘ ʪʘ 

ʢʦʝʬʽʮʽʻʥʪʠ ʚ ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ ʚ ʥʦʨʤʽ. ɺʽʩʥʠʢ ɺʽʥʥʠʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ, 25(3), 354-363. https://doi.org/10.31393/reports-vnmedical-2021-25(3)-01 

5. ɼʘʥʠʣʝʚʠʯ, ɺ. (2022). ʄʽʞʭʨʝʙʮʝʚʽ ʜʠʩʢʠ ʧʦʧʝʨʝʢʦʚʦʛʦ ʚʽʜʜʽʣʫ ʭʨʝʙʪʘ ʚ 

ʯʦʣʦʚʽʢʽʚ ʽ ʞʽʥʦʢ: ʨʦʟʤʽʨʠ, ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ, ʤʦʜʝʣʶʚʘʥʥʷ. ɺʽʩʥʠʢ ɺʽʥʥʠʮʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, 26(1), 17-26. https://doi.org/10.31393/reports-

vnmedical-2022-26(1)-03  

 

https://doi.org/10.31393/morphology-journal-2019-25(1)-10
https://doi.org/10.31393/bba37-2019-03
https://doi.org/10.31393/morphology-journal-2021-27(2)-08
https://doi.org/10.31393/reports-vnmedical-2021-25(3)-01
https://doi.org/10.31393/reports-vnmedical-2022-26(1)-03
https://doi.org/10.31393/reports-vnmedical-2022-26(1)-03
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ʉʧʠʩʦʢ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ, ʷʢʽ ʜʦʜʘʪʢʦʚʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ 

ʪʘ ʟʘʩʚʽʜʯʫʶʪʴ ʘʧʨʦʙʘʮʽʶ ʤʘʪʝʨʽʘʣʽʚ ʜʠʩʝʨʪʘʮʽʾ: 

 

6. Danylevych, V. P., Guminskyi, Y. Y., & Hryhorieva, O. A. (2020). Correlations 

between linear dimensions of the lumbar intervertebral disks and somatometric parameters 

in girls and women of the first adulthood. World Science, 29/5(57), 4-9. 

https://doi.org/10.31435/rsglobal_ws/31052020/7075  

7. ʇʘʪʝʥʪ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ ˉ 140576, ʋʢʨʘʾʥʘ, ʄʇʂ A61N 1/00. ʉʧʦʩʽʙ 

ʤʦʜʝʣʶʚʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʩʫʤʠ ʨʦʟʤʽʨʽʚ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ 

ʧʦʧʝʨʝʢʦʚʦʛʦ ʚʽʜʜʽʣʫ ʭʨʝʙʪʘ ʤʽʞ ʪʽʣʘʤʠ LI-L II, LII-L III , LIII -L IV, LIV-LV ʫ ʥʦʨʤʽ ʚ ʁ ʥʘʢʽʚ 

ʪʘ ʯʦʣʦʚʽʢʽʚ ʧʝʨʰʦʛʦ ʧʝʨʽʦʜʫ ʟʨʽʣʦʛʦ ʚʽʢʫ (17ï28 ʨʦʢʽʚ) / ɼʘʥʠʣʝʚʠʯ, ɺ. ʇ., 
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Bezsmertna H. V. (2021). Modeling individual parameters of the sum in size of the 

intervertebral discs of the lumbar spine in norm in girls and women. ʄʘʪʝʨʽʘʣʠ ɯɯ 
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m  ï ʩʝʨʝʜʥʷ ʧʦʤʠʣʢʘ ʩʝʨʝʜʥʴʦʾ ʘʨʠʬʤʝʪʠʯʥʦʾ ʚʝʣʠʯʠʥʠ 

ʧʦʢʘʟʥʠʢʘ  
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ʊ2-ɿɿ ï ʊ2-ʟʚʘʞʝʥʽ ʟʦʙʨʘʞʝʥʥʷ 

ʊʐɾʉ ï ʪʦʚʱʠʥʘ ʰʢʽʨʥʦ-ʞʠʨʦʚʦʾ ʩʢʣʘʜʢʠ 
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ɺʉʊʋʇ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ɿʘ ʞʠʪʪʷ 26ï80 % ʣʶʜʝʡ ʚʽʜʤʽʯʘʶʪʴ ʩʢʘʨʛʠ ʥʘ ʙʽʣʴ ʫ 

ʧʦʧʝʨʝʢʦʚʦʤʫ ʚʽʜʜʽʣʽ ʭʨʝʙʪʘ [69, 176, 212, 241], ʚʝʨʪʝʙʨʦʛʝʥʥʽ ʨʘʜʠʢʫʣʦʧʘʪʽʾ 

ʩʪʘʥʦʚʣʷʪʴ 8ï10 % ʫʩʢʣʘʜʥʝʥʴ ʦʩʪʝʦʭʦʥʜʨʦʟʫ ʭʨʝʙʪʘ [25].  

ʇʝʨʽʦʜʠʯʥʠʡ ʘʙʦ ʭʨʦʥʽʯʥʠʡ ʙʽʣʴ ʫ ʩʧʠʥʽ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʚʧʣʠʚʘʻ ʥʘ ʷʢʽʩʪʴ ʞʠʪʪʷ 

ʣʶʜʝʡ, ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʦʨʫʰʝʥʴ ʫ ʧʩʠʭʽʯʥʽʡ ʪʘ ʝʤʦʮʽʡʥʽʡ ʩʬʝʨʘʭ [142], ʥʝʛʘʪʠʚʥʦ 

ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʥʘ ʩʦʮʽʘʣʴʥʠʭ ʽ ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʘʭ ʪʘ ʧʨʠʥʦʩʠʪʴ ʰʢʦʜʫ 

ʩʫʩʧʽʣʴʩʪʚʫ ʚ ʮʽʣʦʤʫ [179, 288]. ɹʽʣʴ ʫ ʩʧʠʥʽ ʯʘʩʪʦ ʧʦʚôʷʟʫʶʪʴ ʟ̔ ʨʦʟʚʠʪʢʦʤ 

ʜʠʩʪʨʦʬʽʯʥʠʭ ʪʘ ʜʝʛʝʥʝʨʘʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ (ʄʍɼ) [21, 141, 162], 

ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʤʝʪʦʜʽʚ ʨʝʘʙʽʣʽʪʘʮʽʾ, ʢʦʥʩʝʨʚʘʪʠʚʥʦʛʦ ʽ 

ʭʽʨʫʨʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ [142].  

ʉʝʨʝʜ ʧʽʜʪʚʝʨʜʞʝʥʴ ʨʦʣʽ ʧʘʪʦʣʦʛʽʾ ʄʍɼ, ʷʢ ʧʨʠʯʠʥʠ ʙʦʣʶ ʚ ʩʧʠʥʽ, ʻ ʟʙʽʣʴʰʝʥʥʷ 

ʧʦʰʠʨʝʥʦʩʪʽ ʪʘ ʩʪʫʧʝʥ ̫ʚʠʨʘʞʝʥʦʩʪʽ ʩʢʘʨʛ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʚʽʢʫ, ʘ, ʷʢ ʚʽʜʦʤʦ, ʽʟ ʚʽʢʦʤ 

ʩʪʫʧʽʥʴ ʚʠʨʘʞʝʥʦʩʪʽ ʜʝʛʝʥʝʨʘʪʠʚʥʦ-ʜʠʩʪʨʦʬʽʯʥʠʭ ʟʤʽʥ ʫ ʄʍɼ ʥʘʨʦʩʪʘʻ [31, 227, 300, 

323].  ɼʘʥʽ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ, ʱʦ ʙʽʣʴ ʫ ʧʦʧʝʨʝʢʦʚʦʤʫ ʚʽʜʜʽʣʽ ʭʨʝʙʪʘ 

ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʧʘʪʦʣʦʛʽʡ ʘʧʘʨʘʪʫ ʦʧʦʨʠ  ̔ʨʫʭʫ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ [313], ʘ 

ʦʪʞʝ,  ̔ʦʜʥʽʻʶ ʟ̔ ʦʩʥʦʚʥʠʭ ʛʣʦʙʘʣʴʥʠʭ ʧʨʦʙʣʝʤ ʛʨʦʤʘʜʩʴʢʦʛʦ ʟʜʦʨʦʚôʷ [54, 252]. 

ɿʘ ʜʘʥʠʤʠ ɺʆʆɿ, ʟʘʭʚʦʨʶʚʘʥʥʷ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ ʩʝʨʝʜ ʧʨʠʯʠʥ, ʱʦ 

ʚʢʦʨʦʯʫʶʪʴ ʪʨʠʚʘʣʽʩʪʴ ʞʠʪʪʷ ʧʦʩʽʜʘʶʪʴ 19-ʝ ʤʽʩʮʝ, ʧʨʦʪʝ ʩʝʨʝʜ ʧʨʠʯʠʥ ʽʥʚʘʣʽʜʥʦʩʪʽ 

ʟʘʡʤʘʶʪʴ 2-ʝ ʤʽʩʮʝ [262]. ʇʝʨʚʠʥʥʘ ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ʥʘ ʙʽʣʴ ʫ ʧʦʧʝʨʝʢʫ ʩʝʨʝʜ 

ʜʦʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʥʷ ʉʐɸ ʩʪʘʥʦʚʠʪʴ 10ï30 %, ʘ ʟʘʛʘʣʴʥʘ ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ʫ ʜʦʨʦʩʣʠʭ 

ʜʦʩʷʛʘʻ 65ï80 %. ɿʘ ʩʪʘʪʠʩʪʠʢʦʶ 1998 ʨʦʢʫ ʟʘʛʘʣʴʥʽ ʧʨʷʤʽ ʚʠʪʨʘʪʠ ʧʦʚ'ʷʟʘʥʽ ʟ ʙʦʣʝʤ 

ʫ ʧʦʧʝʨʝʢʫ ʚ ʉʐɸ ʩʪʘʥʦʚʠʣʠ 26,3 ʤʽʣʴʷʨʜʘ ʜʦʣʘʨʽʚ [292]. 

ɿʘʛʘʣʴʥʘ ʧʦʰʠʨʝʥʽʩʪʴ ʭʨʦʥʽʯʥʦʛʦ ʙʦʣʶ ʩʝʨʝʜ ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ ʩʪʘʥʦʚʠʪʴ 

60,4 %, ʫ ̔ ʥʰʠʭ ʚ̒ʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥʘʭ ï ʙʣʠʟʴʢʦ 41 %, ʧʨʠ ʮʴʦʤʫ ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ 

ʣʶʜʝʡ ʚʢʘʟʫʚʘʣʠ ʥʘ ʥʘʷʚʥʽʩʪʴ ʙʦʣʶ ʚ ʜʝʢʽʣʴʢʦʭ ʜʽʣʷʥʢʘʭ ʪʽʣʘ [315]. ʋ ʙʣʠʟʴʢʦ 

3,2 ʤ̔ ʣʴʡʦʥʽʚ ʦʩʽʙ ʚ ʋʢʨʘʾʥʽ ʜʽʘʛʥʦʩʪʦʚʘʥʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʩʠʩʪʝʤʠ ʦʧʦʨʠ ʪʘ ʨʫʭʫ. ɼʘʥʘ 

ʧʘʪʦʣʦʛʽʷ ʧʦʪʨʝʙʫʻ ʪʨʠʚʘʣʦʛʦ ʘʙʦ ʧʦʩʪʽʡʥʦʛʦ ʣʽʢʫʚʘʥʥʷ. ʇʝʨʚʠʥʥʘ ʽʥʚʘʣʽʜʥʽʩʪʴ 
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ʩʧʨʠʯʠʥʝʥʘ ʟʘʭʚʦʨʶʚʘʥʥʷʤ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʾ ʩʠʩʪʝʤʠ ʧʦʩʽʜʘʻ 3-ʻ ʤʽʩʮʝ ʚ ʩʪʨʫʢʪʫʨʽ 

ʧʝʨʚʠʥʥʦʾ ̔ʥʚʘʣʽʜʥʦʩʪʽ ʪʘ ʩʪʘʥʦʚʠʪʴ 11,2 % [7]. 

ɿʘ ʜʘʥʠʤʠ ʟʚʽʪʫ ɺʆʆɿ çGlobal Burden of Disease Studyè ʙʽʣʴ ʫ ʧʦʧʝʨʝʢʫ ʚʭʦʜʠʪʴ 

ʜʦ ʜʝʩʷʪʢʠ ʟʘʭʚʦʨʶʚʘʥʴ, ʥʘ ʷʢʽ ʧʨʠʧʘʜʘʻ ʥʘʡʙʽʣʴʰʝ ʜʥʽʚ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ, ʘ 

ʧʦʰʠʨʝʥʽʩʪʴ ʝʧʽʟʦʜʽʚ ʥʘ ʨʽʢ ʩʢʣʘʜʘʻ 15ï45 %. ɿʘ ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʜʘʥʠʤʠ ʚ ʋʢʨʘʾʥʽ 

ʢʦʞʥʦʛʦ ʨʦʢʫ ʟʘ ʤʝʜʠʯʥʦʶ ʜʦʧʦʤʦʛʦʶ ʟ ʧʨʠʚʦʜʫ ʜʝʛʝʥʝʨʘʪʠʚʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʽ 

ʪʨʘʚʤʘʪʠʯʥʠʭ ʫʰʢʦʜʞʝʥʴ ʭʨʝʙʪʘ ʟʚʝʨʪʘʻʪʴʩʷ ʙʣʠʟʴʢʦ 1 ʤʽʣʴʡʦʥʽʚ ʧʘʮʽʻʥʪʽʚ, ʙʽʣʴʰ 

ʥʽʞ 16 ʪʠʩʷʯ ʽʟ ʥʠʭ ʩʪʘʻ ʽʥʚʘʣʽʜʘʤʠ [240]. 

ɺʠʥʘʡʜʝʥʽ ʝʬʝʢʪʠʚʥʽ ʩʫʯʘʩʥʽ ʤʝʪʦʜʠ ʪʘ ʥʦʚʽ ʧʝʨʩʧʝʢʪʠʚʥʽ ʥʘʧʨʷʤʢʠ ʣʽʢʫʚʘʥʥʷ 

ʣʶʤʙʘʣʛʽʾ [105, 292], ʘʣʝ ʚ ʧʨʘʢʪʠʯʥʽʡ ʤʝʜʠʮʠʥʽ ʤʘʡʞʝ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʦʙôʻʢʪʠʚʥʽ 

ʢʽʣʴʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʦʮʽʥʢʠ ʄʍɼ ʚ ʷʢʦʩʪʽ ʢʽʣʴʢʽʩʥʠʭ ʢʨʠʪʝʨʽʾʚ ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʷ 

ʚʽʜʭʠʣʝʥʥʷ ʤʽʞʭʨʝʙʮʝʚʦʛʦ ʜʠʩʢʫ ʚʽʜ ʥʦʨʤʠ. ʅʦʨʤʘʪʠʚʥʽ ʧʘʨʘʤʝʪʨʠ ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ 

ʄʍɼ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʣʠʰʝ ʚ ʦʢʨʝʤʠʭ ʥʘʫʢʦʚʠʭ ʨʦʙʦʪʘʭ ʽ ʥʝ ʟʥʘʭʦʜʷʪʴ ʰʠʨʦʢʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʤʝʜʠʯʥʽʡ ʧʨʘʢʪʠʮʽ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʨʦʟʤʽʨʽʚ ʙʝʟ 

ʫʨʘʭʫʚʘʥʥʷ ʩʪʘʪʝʚʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ʜʘʥʠʭ, ʟ 

ʤʝʪʦʶ ʥʘʙʣʠʞʝʥʦʾ ʦʮʽʥʢʠ ʦʢʨʝʤʠʭ ʧʘʨʘʤʝʪʨʽʚ ʄʍɼ, ʥʝ ʻ ʜʦʩʪʘʪʥʽʤ ʥʘ ʩʫʯʘʩʥʦʤʫ 

ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʤʝʜʠʮʠʥʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʚʽʜʥʦʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʤʘʢʩʠʤʘʣʴʥʦ ʚʨʘʭʦʚʫʻ 

ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʢʦʞʥʦʾ ʣʶʜʠʥʠ ʪʘ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʽʥʜʠʚʽʜʫʘʣʽʟʫʚʘʪʠ ʧʘʨʘʤʝʪʨʠ ʥʦʨʤʠ. ɯʩʥʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʽʜʥʦʩʥ ̔ʧʦʢʘʟʥʠʢʠ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʥʦʨʤʠ [5, 120, 

282], ʩʧʦʥʫʢʘʶʪʴ ʜʦʩʣʽʜʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʚʠʥʘʡʜʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʤʦʜʝʣʝʡ ʜʣʷ ʚʝʣʠʯʠʥ ʧʘʨʘʤʝʪʨʽʚ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ.  

ɹʝʟʧʝʨʝʯʥʦ, ʚʠʤʽʨʶʚʘʥʥʷ ʩʘʛʽʪʘʣʴʥʠʭ ʽ ʧʦʧʝʨʝʯʥʠʭ ʨʦʟʤʽʨʽʚ ʪʘ ʚʠʩʦʪʠ ʄʍɼ, ʻ 

ʚʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʢʽʣʴʢʽʩʥʦʾ ʪʘ ʷʢʽʩʥʦʾ ʦʮʽʥʢʠ ʩʪʘʥʫ ʄʍɼ, ʧʨʦʪʝ ʥʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤ ʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʾʭ ʥʦʨʤʠ ʨʦʟʨʘʭʦʚʘʥʠʭ ʤʘʪʝʤʘʪʠʯʥʦ ʥʘ 

ʦʩʥʦʚʽ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʢʣʘʜʥʠʭ 

ʨʝʛʨʝʩʽʡʥʠʭ ʤʦʜʝʣʝʡ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ, ʟʥʘʯʥʦ ʦʙʤʝʞʫʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʘʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʫ 

ʧʦʚʩʷʢʜʝʥʥʽʡ ʢʣʽʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ. 
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ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. 

ʊʝʤʘ ʜʠʩʝʨʪʘʮʽʾ ʟʘʪʚʝʨʜʞʝʥʘ ʚʯʝʥʦʶ ʨʘʜʦʶ ɺʽʥʥʠʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ʄ. ɯ. ʇʠʨʦʛʦʚʘ ʄʆɿ ʋʢʨʘʾʥʠ (ʧʨʦʪʦʢʦʣ ˉ 12 ʚʽʜ 20 ʢʚʽʪʥʷ 

2017 ʨʦʢʫ) ʟ ʫʪʦʯʥʝʥʥʷʤ (ʧʨʦʪʦʢʦʣ ˉ 6 ʚʽʜ 24 ʛʨʫʜʥʷ 2020 ʨʦʢʫ ʪʘ ʧʨʦʪʦʢʦʣ ˉ 6 ʚʽʜ 

30 ʙʝʨʝʟʥʷ 2023 ʨʦʢʫ). ɼʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʘʥʦ ʚ ʨʘʤʢʘʭ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ 

ʢʘʬʝʜʨʠ ʘʥʘʪʦʤʽʾ ʣʶʜʠʥʠ ɺʽʥʥʠʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. 

ʄ. ɯ. ʇʠʨʦʛʦʚʘ çɺʧʣʠʚ ʝʢʟʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ (ʩʫʩʧʽʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ, ʝʢʦʣʦʛʽʯʥʠʭ, 

ʛʝʦʣʦʛʽʯʥʠʭ, ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ) ʥʘ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʪʘ ʬʽʟʽʦʣʦʛʽʯʥʽ 

ʧʦʢʘʟʥʠʢʠ ʦʩʽʙ ʶʥʘʮʴʢʦʛʦ ʚʽʢʫè (ˉ ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ: 0114U000990). ʋ ʾʾ 

ʚʠʢʦʥʘʥʥʽ ʘʚʪʦʨʫ ʥʘʣʝʞʘʪʴ ʨʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʪʘ ʦʮʽʥʢʘ ʄʈʊ-ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʧʦʧʝʨʝʢʦʚʦʛʦ ʚʽʜʜʽʣʫ ʭʨʝʙʪʘ, ʤʘʪʝʤʘʪʠʯʥʠʡ ʘʥʘʣʽʟ ʟ̔ 

ʾʭ ʤʦʜʝʣʶʚʘʥʥʷʤ ʫ ʶʥʘʢʽʚ ʽ ʯʦʣʦʚʽʢʽʚ ʧʝʨʰʦʛʦ ʧʝʨʽʦʜʫ ʟʨʽʣʦʛʦ ʚʽʢʫ ʪʘ ʚ ʜʽʚʯʘʪ ʽ ʞʽʥʦʢ 

ʧʝʨʰʦʛʦ ʧʝʨʽʦʜʫ ʟʨʽʣʦʛʦ ʚʽʢʫ, ʱʦ ʩʣʫʛʫʚʘʣʦ ʧʽʜˇʨʫʥʪʷʤ ʜʠʩʝʨʪʘʮʽʾ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɺʩʪʘʥʦʚʠʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʨʦʟʤʽʨʽʚ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ 

ʧʦʧʝʨʝʢʦʚʦʛʦ ʚʽʜʜʽʣʫ ʭʨʝʙʪʘ ʣʶʜʠʥʠ ʚʽʜʧʦʚʽʜʥʦ ʾʭ ʧʨʦʧʦʨʮʽʡʥʠʭ ʟʚ'ʷʟʢʽʚ ʽʟ 

ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʪʽʣʘ ʚ ʥʦʨʤʽ. 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʤʝʪʠ ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʥʘʩʪʫʧʥʽ ʦʩʥʦʚʥʽ ʟʘʚʜʘʥʥʷ: 

1. ɺʩʪʘʥʦʚʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʄʈʊ-ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʤʽʞʭʨʝʙʮʝʚʠʭ 

ʜʠʩʢʽʚ ʤʽʞ ʪʽʣʘʤʠ L I-LV ʫ ʥʦʨʤʽ ʚ ʶʥʘʢʽʚ ʽ ʯʦʣʦʚʽʢʽʚ ʧʝʨʰʦʛʦ ʧʝʨʽʦʜʫ ʟʨʽʣʦʛʦ ʚʽʢʫ 

(17ï 28 ʨʦʢʽʚ) ʪʘ ʜʽʚʯʘʪ ʽ ʞʽʥʦʢ ʧʝʨʰʦʛʦ ʧʝʨʽʦʜʫ ʟʨʽʣʦʛʦ ʚʽʢʫ (16ï26 ʨʦʢʽʚ).  

2. ɺʩʪʘʥʦʚʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ 

ʤʽʞ ʪʽʣʘʤʠ L I-LV ʫ ʶʥʘʢʽʚ ʪʘ ʯʦʣʦʚʽʢʽʚ ʧʝʨʰʦʛʦ ʧʝʨʽʦʜʫ ʟʨʽʣʦʛʦ ʚʽʢʫ (17ï28 ʨʦʢʽʚ) ʪʘ 

ʚ ʜ̔ʚʯʘʪ ʽ ʞʽʥʦʢ ʧʝʨʰʦʛʦ ʧʝʨʽʦʜʫ ʟʨʽʣʦʛʦ ʚʽʢʫ (16ï26 ʨʦʢʽʚ) ʫ ʥʦʨʤʽ 

3. ɺʠʟʥʘʯʠʪʠ ʢʦʨʝʣʷʮʽ ʾʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ, ʩʫʤ ʨʦʟʤʽʨʽʚ ʪʘ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʭ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʤʽʞ ʪʽʣʘʤʠ LI-LV ʽʟ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʶʥʘʢʽʚ ʽ ʯʦʣʦʚʽʢʽʚ ʧʝʨʰʦʛʦ ʧʝʨʽʦʜʫ ʟʨʽʣʦʛʦ ʚʽʢʫ (17ï28 ʨʦʢʽʚ) ʫ ʥʦʨʤʽ.  

4. ɺʠʟʥʘʯʠʪʠ ʢʦʨʝʣʷʮʽ ʾʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ, ʩʫʤ ʨʦʟʤʽʨʽʚ ʪʘ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʭ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʤʽʞ ʪʽʣʘʤʠ LI-LV ʽʟ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʜʽʚʯʘʪ ʽ ʞʽʥʦʢ ʧʝʨʰʦʛʦ ʧʝʨʽʦʜʫ ʟʨʽʣʦʛʦ ʚʽʢʫ (16ï26 ʨʦʢʽʚ).  
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5. ʈʦʟʨʦʙʠʪʠ ʨʝʛʨʝʩʽʡʥʽ ʤʦʜʝʣʽ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ 

ʤʽʞ ʪʽʣʘʤʠ L I-LV ʫ ʶʥʘʢʽʚ ʽ ʯʦʣʦʚʽʢʽʚ ʧʝʨʰʦʛʦ ʧʝʨʽʦʜʫ ʟʨʽʣʦʛʦ ʚʽʢʫ (17ï28 ʨʦʢʽʚ) ʪʘ ʚ 

ʜ̔ ʚʯʘʪ ʽ ʞʽʥʦʢ ʧʝʨʰʦʛʦ ʧʝʨʽʦʜʫ ʟʨʽʣʦʛʦ ʚʽʢʫ (16ï26 ʨʦʢʽʚ). 

6. ʇʨʦʚʝʩʪʠ ʧʝʨʝʚʽʨʢʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʛʨʝʩʽʡʥʠʭ ʤʦʜʝʣʝʡ ʫ 

ʶʥʘʢʽʚ ʽ ʯʦʣʦʚʽʢʽʚ ʧʝʨʰʦʛʦ ʧʝʨʽʦʜʫ ʟʨʽʣʦʛʦ ʚʽʢʫ (17ï28 ʨʦʢʽʚ) ʪʘ ʚ ʜʽʚʯʘʪ ʽ ʞʽʥʦʢ 

ʧʝʨʰʦʛʦ ʧʝʨʽʦʜʫ ʟʨʽʣʦʛʦ ʚʽʢʫ (16ï26 ʨʦʢʽʚ). 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʟʚôʷʟʢʽʚ ʣʽʥʽʡʥʠʭ ʄʈʊ-ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʤʽʞ ʪʽʣʘʤʠ LI-LV ʟ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ 

ʪʽʣʘ, ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʤʘʩʠ ʪʽʣʘ, ʢʦʤʧʦʥʝʥʪʽʚ ʩʦʤʘʪʦʪʠʧʫ ʟʘ ʍʽʪ-ʂʘʨʪʝʨ, ʽʥʜʝʢʩʫ 

ʤʘʩʠ ʪʽʣʘ, ʤʘʩʦ-ʨʦʩʪʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʪʘ ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ ʪʽʣʘ.  

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʄʈʊ-ʤʦʨʬʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ 

ʧʦʧʝʨʝʢʦʚʦʛʦ ʚʽʜʜʽʣʫ ʭʨʝʙʪʘ, ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʪʽʣʘ, ʧʦʢʘʟʥʠʢʠ 

ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʤʘʩʠ ʪʽʣʘ, ʧʦʢʘʟʥʠʢʠ ʢʦʤʧʦʥʝʥʪʽʚ ʩʦʤʘʪʦʪʠʧʫ ʟʘ ʍʽʪ-ʂʘʨʪʝʨ, 

ʽʥʜʝʢʩʫ ʤʘʩʠ ʪʽʣʘ, ʤʘʩʦ-ʨʦʩʪʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʪʘ ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ ʪʽʣʘ ʚ ʁʥʘʢʽʚ ʽ 

ʯʦʣʦʚʽʢʽʚ ʧʝʨʰʦʛʦ ʧʝʨʽʦʜʫ ʟʨʽʣʦʛʦ ʚʽʢʫ (17ï28 ʨʦʢʽʚ) ʪʘ ʚ ʜʽʚʯʘʪ ʽ ʞʽʥʦʢ ʧʝʨʰʦʛʦ 

ʧʝʨʽʦʜʫ ʟʨʽʣʦʛʦ ʚʽʢʫ (16ï26 ʨʦʢʽʚ) ʫ ʥʦʨʤʽ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: ʄʈʊ-ʤʦʨʬʦʤʝʪʨʠʯʥʠʡ ï ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʣʽʥʽʡʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʨʦʟʤʽʨʽʚ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʤʽʞ ʪʽʣʘʤʠ LI-LV ʥʘ ʤʘʛʥʽʪʥʦ-ʨʝʟʦʥʘʥʩʥʠʭ 

ʪʦʤʦʛʨʘʤʘʭ; ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʡ ï ʜʣʷ ʚʠʚʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʪʘʪʫʨʠ ʣʶʜʠʥʠ ʟʘ 

ʤʝʪʦʜʠʢʦʶ ɺ. ɺ. ɹʫʥʘʢʘ ʚ ʤʦʜʠʬʽʢʘʮʽʾ ʇ. ʇ. ʐʘʧʘʨʝʥʢʘ [27]; ʚʠʟʥʘʯʝʥʥʷ 

ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʤʘʩʠ ʪʽʣʘ, ʢʦʤʧʦʥʝʥʪʽʚ ʩʦʤʘʪʦʪʠʧʫ ʟʘ ʍʽʪ-ʂʘʨʪʝʨ, ʽʥʜʝʢʩʫ 

ʤʘʩʠ ʪʽʣʘ, ʤʘʩʦ-ʨʦʩʪʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʪʘ ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ ʪʽʣʘ; ʩʪʘʪʠʩʪʠʯʥʽ ʤʝʪʦʜʠ ï 

ʜʣʷ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʦʙôʻʢʪʠʚʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʧʦʙʫʜʦʚʠ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʤʦʜʝʣʝʡ ʩʫʤ ʨʦʟʤʽʨʽʚ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʤʽʞ ʪʽʣʘʤʠ LI-LV. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ.  

ɺʧʝʨʰʝ ʚ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʶʥʘʢʽʚ ʽ ʯʦʣʦʚʽʢʽʚ ʧʝʨʰʦʛʦ ʧʝʨʽʦʜʫ ʟʨʽʣʦʛʦ ʚʽʢʫ 

(17ï28 ʨ.) ʪʘ ʜʽʚʯʘʪ ʽ ʞʽʥʦʢ ʧʝʨʰʦʛʦ ʧʝʨʽʦʜʫ ʟʨʽʣʦʛʦ ʚʽʢʫ (16ï26 ʨ.) ʫ ʢʦʤʧʣʝʢʩʽ 

ʚʠʚʯʝʥʽ ʩʪʘʪʝʚʽ ʦʩʦʙʣʠʚʦʩʪʽ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʙʫʜʦʚʠ ʪʽʣʘ ʪʘ ʄʈʊ-ʧʘʨʘʤʝʪʨʽʚ 

ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʤʽʞ ʪʽʣʘʤʠ LI-LV. ʆʮʽʥʢʘ ʚʠʟʥʘʯʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʄʍɼ LI-L II, 

L II-L III , LIII -L IV, LIV-LV ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʘ ʟʥʘʯʫʱʝ ʧʝʨʝʚʘʞʘʥʥʷ ʧʦʧʝʨʝʯʥʦʛʦ, 
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ʩʘʛʽʪʘʣʴʥʦʛʦ ʨʦʟʤʽʨʽʚ ʪʘ ʩʫʤʠ ʨʦʟʤʽʨʽʚ ʄʍɼ ʫ ʛʨʫʧʽ ʶʥʘʢʽʚ ʽ ʯʦʣʦʚʽʢʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʛʨʫʧʦʶ ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ. ʇʦʢʘʟʥʠʢ ʚʠʩʦʪʠ ʄʍɼ LI-L II ʻ ʟʥʘʯʫʱʝ ʙʽʣʴʰʠʤ, ʘ ʧʦʢʘʟʥʠʢ 

ʚʠʩʦʪʠ ʄʍɼ LII-L III , LIII -L IV ï ʥʝʟʥʘʯʫʱʝ ʙʽʣʴʰʠʤ ʫ ʛʨʫʧʽ ʶʥʘʢʽʚ ʪʘ ʯʦʣʦʚʢ̔ʽʚ. 

ʇʦʢʘʟʥʠʢ ʚʠʩʦʪʠ ʄʍɼ LIV-LV ʻ ʥʝʟʥʘʯʫʱʝ ʙʽʣʴʰʠʤ ʫ ʛʨʫʧʽ ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ. 

ɺʧʝʨʰʝ ʚʠʢʦʨʠʩʪʘʥʽ ʧʦʢʘʟʥʠʢʠ ʩʫʤ ʨʦʟʤʽʨʽʚ ʪʘ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ 

ʄʍɼ LI-L II, LII-L III , LIII -L IV, LIV-LV ʜʣʷ ʤʝʪʨʠʯʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʄʍɼ ʪʘ ʾʭ 

ʤʦʜʝʣʶʚʘʥʥʷ. 

ɺʠʟʥʘʯʝʥʦ ʟʨʦʩʪʘʥʥʷ ʩʠʣʠ ʪʘ ʢʽʣʴʢʦʩʪʽ ʢʦʨʝʣʷʮʽʡ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʦʢʘʟʥʠʢʽʚ 

ʩʫʤ ʨʦʟʤʽʨʽʚ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʾʭ ʧʘʨʮʽʘʣʴʥʠʤʠ ʨʦʟʤʽʨʘʤʠ ʚ ʁ ʥʘʢʽʚ 

ʽ ʯʦʣʦʚʽʢʽʚ ʪʘ ʚ ʜʽʚʯʘʪ ʽ ʞʽʥʦʢ ʟʘ ʽʥʪʝʛʨʘʣʴʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʢʦʝʬʽʮʽʻʥʪʽʚ ʢʦʨʝʣʷʮʽʡ. 

 ɺʽʜʟʥʘʯʝʥʦ ʥʘ̫ʚʥʽʩʪʴ ʩʣʘʙʢʦʾ ʩʠʣʠ ʧʦʢʘʟʥʠʢʽʚ ʢʦʨʝʣʷʮʽʡ ʚʠʩʦʪ ʪʘ ʩʫʤ ʨʦʟʤʽʨʽʚ 

ʄʍɼ L I-LV ʫ ʛʨʫʧʽ ʜʽʚʯʘʪ ʽ ʞʽʥʦʢ, ʱʦ ʩʧʽʚʩʪʘʚʥ ̔ʢʽʣʴʢʽʩʥʦ, ʧʨʦʪʝ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʧʝʨʝʚʘʞʘʥʥʷ ʩʠʣʠ ʢʦʨʝʣʷʮʽʡ ʟʘ ʽʥʪʝʛʨʘʣʴʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʢʦʝʬʽʮʽʻʥʪʽʚ ʢʦʨʝʣʷʮʽʡ ʩʫʤ 

ʨʦʟʤʽʨʽʚ ʄʍɼ L I-LV.  

ɺʽʜʟʥʘʯʝʥʦ ʧʝʨʝʚʘʞʘʥʥʷ ʩʠʣʠ ʧʦʢʘʟʥʠʢʽʚ ʢʦʨʝʣʷʮʽʡ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʭ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʄʍɼ L I-LV ʟ̔ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʪʘ ʨʦʟʨʘʭʫʥʢʦʚʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʚ ʛʨʫʧʽ ʜʽʚʯʘʪ ʽ ʞʽʥʦʢ ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʛʨʫʧʠ ʶʥʘʢʽʚ  ̔

ʯʦʣʦʚʽʢʽʚ.  

ʇʨʠ ʦʮʽʥʮʽ ʧʦʢʘʟʥʠʢʽʚ ʢʦʨʝʣʷʮʽʾ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʄʍɼ L I-LV ʫ 

ʦʩʽʙ ʦʙʦʭ ʩʪʘʪʝʡ ʟ̔ ʩʦʤʘʪʦʤʝʪʨʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʚʽʜʤʽʯʝʥʘ ʥʘʷʚʥʽʩʪʴ ʩʠʣʴʥʠʭ ʪʘ 

ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʟʚ'ʷʟʢʽʚ, ʱʦ ʦʙʫʤʦʚʠʣʦ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʤʦʜʝʣʶʚʘʥʥʽ.  

ɺʠʟʥʘʯʝʥʦ, ʱʦ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ ʜʣʷ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʤʽʞ ʪʽʣʘʤʠ 

L I-L II, LII-L III , LIII -L IV, ʥʝ ʤʘʶʪʴ ʟʥʘʯʫʱʠʭ ʩʪʘʪʝʚʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʪʘ ʤʦʞʫʪʴ ʩʣʫʛʫʚʘʪʠ 

ʥʦʚʦʶ ʢʦʥʩʪʘʥʪʥʦʶ ʥʦʨʤʘʪʠʚʥʦʶ ʚʝʣʠʯʠʥʦʶ. 

ɺʧʝʨʰʝ, ʥʘ ʦʩʥʦʚʽ ʪʦʪʘʣʴʥʠʭ ʩʦʤʘʪʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʦʙʫʜʦʚʘʥʽ 

ʨʝʛʨʝʩʽʡʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʩʫʤ ʨʦʟʤʽʨʽʚ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʤʽʞ ʪʽʣʘʤʠ LI-LV ʫ 

ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʶʥʘʢʽʚ ʽ ʯʦʣʦʚʽʢʽʚ (17ï28 ʨʦʢʽʚ) ʪʘ ʜʽʚʯʘʪ ʽ ʞʽʥʦʢ (16ï26 ʨʦʢʽʚ).  

ɺʠʟʥʘʯʝʥʦ, ʱʦ ʚʽʜʥʦʩʥʽ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ ʻ ʤʘʢʩʠʤʘʣʴʥʦ 

ʥʘʙʣʠʞʝʥʠʤʠ ʜʣʷ ʦʙ'ʻʢʪʠʚʥʦʾ ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʦʾ ʦʮʽʥʢʠ ʩʪʘʥʫ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ.  
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ɺʠʥʘʡʜʝʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʨʦʟʨʘʭʫʥʢʫ ʩʫʤ ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ ʜʣʷ 

ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʧʦʧʝʨʝʢʦʚʦʛʦ ʚʽʜʜʽʣʫ ʭʨʝʙʪʘ ʩʪʘʥʦʚʣʷʪʴ ʧʨʘʢʪʠʯʥʠʡ ʽʥʪʝʨʝʩ ʪʘ 

ʜʦʟʚʦʣʷʶʪʴ ʤʘʪʝʤʘʪʠʯʥʦ ʨʦʟʨʘʭʫʚʘʪʠ ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥ ̔ ʧʦʢʘʟʥʠʢʠ ʩʫʤ ʨʦʟʤʽʨʽʚ 

ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʤʽʞ ʪʽʣʘʤʠ LI-LV.  

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ɺʩʪʘʥʦʚʣʝʥʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʄʈʊ-ʤʦʨʬʦʤʝʪʨʠʯʥʽ 

ʧʘʨʘʤʝʪʨʠ ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ 

ʥʝʚʨʦʣʦʛʽʯʥʽʡ, ʨʘʜʽʦʣʦʛʽʯʥʽʡ, ʥʝʡʨʦʭʽʨʫʨʛʽʯʥʽʡ ʧʨʘʢʪʠʮʽ ʜʣʷ ʢʦʨʝʢʪʥʦʾ ʦʮʽʥʢʠ ʩʪʘʥʫ 

ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ. ɺʠʥʘʡʜʝʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʠʭ ʣʽʥʽʡʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ 

ʪʘ ʥʘ ʾʭ ʦʩʥʦʚʽ ʦʙôʻʢʪʠʚʥʦ ʚʠʟʥʘʯʘʪʠ ʥʘʷʚʥʽʩʪʴ ʚʽʜʭʠʣʝʥʴ ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ 

ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʤʽʞ ʪʽʣʘʤʠ LI-LV ʚʽʜ ʥʦʨʤʠ ʚ ʶʥʘʢʽʚ ʽ ʯʦʣʦʚʽʢʽʚ ʧʝʨʰʦʛʦ ʧʝʨʽʦʜʫ 

ʟʨʽʣʦʛʦ ʚʽʢʫ (17ï28 ʨ.) ʪʘ ʚ ʜʽʚʯʘʪ ʽ ʞʽʥʦʢ ʧʝʨʰʦʛʦ ʧʝʨʽʦʜʫ ʟʨʽʣʦʛʦ ʚʽʢʫ (16ï26 ʨ.).  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʚ ʧʨʘʢʪʠʯʥʽʡ ʨʦʙʦʪʽ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʩʫʤ 

ʨʦʟʤʽʨʽʚ ʄʍɼ ʤʽʞ ʪʽʣʘʤʠ LI-LV ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ ʨʦʟʨʘʭʫʥʢʫ ʾʭ 

ʥʦʨʤʘʪʠʚʥʠʭ ʟʥʘʯʝʥʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʧʦʢʨʘʱʠʪʴ 

ʦʙôʻʢʪʠʚʥʽ ʤʦʞʣʠʚʦʩʪʽ ʚʠʷʚʣʝʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʚʽʜʭʠʣʝʥʴ ʚʽʜ ʥʦʨʤʠ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ 

ʨʦʟʚʠʪʢʫ ʧʘʪʦʣʦʛʽʾ, ʜʦʟʚʦʣʠʪʴ ʚʯʘʩʥʦ ʟʘʩʪʦʩʫʚʘʪʠ ʤʝʪʦʜʠ ʢʦʨʝʢʮʽʾ ʪʘ ʨʝʘʙʽʣʽʪʘʮʽʾ, 

ʩʧʨʠʷʪʠʤʝ ʟʤʝʥʰʝʥʥʶ ʚʠʧʘʜʢʽʚ ʛʽʧʦ-ʪʘ ʛʽʧʝʨʜʽʘʛʥʦʩʪʠʢʠ ʧʘʪʦʣʦʛʽʡ ʤʽʞʭʨʝʙʮʝʚʠʭ 

ʜʠʩʢʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʨʦʚʘʜʞʝʥʽ ʚ ʥʘʫʢʦʚʫ ʨʦʙʦʪʫ ʪʘ ʣʝʢʮʽʡʥʠʡ ʽ 

ʧʨʘʢʪʠʯʥʠʡ ʢʫʨʩ ʢʘʬʝʜʨ: ʢʘʬʝʜʨʠ ʘʥʘʪʦʤʽʾ ʣʶʜʠʥʠ ɺ̔ ʥʥʠʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ʄ. ɯ. ʇʠʨʦʛʦʚʘ; ʢʘʬʝʜʨʠ ʘʥʘʪʦʤʽʾ ʣʶʜʠʥʠ ɯʚʘʥʦ-

ʌʨʘʥʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ; ʢʘʬʝʜʨʠ ʘʥʘʪʦʤʽʾ ʟ ʢʣʽʥʽʯʥʦʶ 

ʘʥʘʪʦʤʽʻʶ ʪʘ ʦʧʝʨʘʪʠʚʥʦʶ ʭʽʨʫʨʛʽʻʶ ʇʦʣʪʘʚʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʤʝʜʠʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ; ʢʘʬʝʜʨʠ ʦʧʠʩʦʚʦʾ ʪʘ ʢʣʽʥʽʯʥʦʾ ʘʥʘʪʦʤʽʾ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ʆ. ʆ. ɹʦʛʦʤʦʣʴʮʷ; ʢʘʬʝʜʨʠ ʘʥʘʪʦʤʽʾ, ʢʣʽʥʽʯʥʦʾ ʘʥʘʪʦʤʽʾ ʪʘ 

ʦʧʝʨʘʪʠʚʥʦʾ ʭʽʨʫʨʛʽʾ ɹʫʢʦʚʠʥʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ; ʢʘʬʝʜʨʠ 

ʘʥʘʪʦʤʽʾ ʣʶʜʠʥʠ ʊʝʨʥʦʧʽʣʴʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʤ. ɯ. ʗ. ɻʦʨʙʘʯʝʚʩʴʢʦʛʦ; ʢʘʬʝʜʨʠ ʥʦʨʤʘʣʴʥʦʾ ʘʥʘʪʦʤʽʾ ʃʴʚʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 
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ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ɼʘʥʠʣʘ ɻʘʣʠʮʴʢʦʛʦ; ʢʘʬʝʜʨʠ ʥʦʨʤʘʣʴʥʦʾ ʪʘ ʧʘʪʦʣʦʛʽʯʥʦʾ 

ʘʥʘʪʦʤʽʾ ʆʜʝʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ; ʫ ʧʨʘʢʪʠʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ 

ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʮʝʥʪʨʽʚ ʊʆɺ çʅʝʡʨʦʤʝʜ-ʂè (ʤ. ʂʠʾʚ), ʊʆɺ çɭʚʨʦʤʝʜʠʢè (ʤ. ʏʝʨʢʘʩʠ) 

ʪʘ ʮʝʥʪʨʫ ʄʈʊ ʜʽʘʛʥʦʩʪʠʢʠ çʅʝʡʨʦʤʝʜ-ɺè (ʤ. ɺʽʥʥʠʮʷ). 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ɸʚʪʦʨʦʤ ʩʘʤʦʩʪʽʡʥʦ ʧʨʦʚʝʜʝʥʠʡ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʧʘʪʝʥʪʥʠʡ ʧʦʰʫʢ ʜʘʥʠʭ ʩʚʽʪʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ, ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ, ʩʘʤʦʩʪʽʡʥʦ 

ʧʨʦʚʝʜʝʥʠʡ  ʚʽʜʙʽʨ  ʶʥʘʢʽʚ ʪʘ ʯʦʣʦʚʽʢʽʚ ʧʝʨʰʦʛʦ ʧʝʨʽʦʜʫ ʟʨʽʣʦʛʦ ʚʽʢʫ (17ï28 ʨʦʢʽʚ) ʽ 

ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ (16ï26 ʨʦʢʽʚ) . ʉʘʤʦʩʪʽʡʥʦ ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʤʘʛʥʽʪʥʦ-ʨʝʟʦʥʘʥʩʥʠʭ 

ʪʦʤʦʛʨʘʤ, ʧʨʦʚʝʜʝʥʘ ʄʈʊ-ʤʦʨʬʦʤʝʪʨʽʷ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʧʦʧʝʨʝʢʦʚʦʛʦ ʚʽʜʜʽʣʫ 

ʭʨʝʙʪʘ ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʚʠʩʦʪʠ, ʧʦʧʝʨʝʯʥʦʛʦ ʪʘ ʩʘʛʽʪʘʣʴʥʦʛʦ ʨʦʟʤʽʨʽʚ, ʩʬʦʨʤʦʚʘʥʽ 

ʛʨʫʧʠ ʜʦʩʣʽʜʞʝʥʥʷ ʶʥʘʢʽʚ ʽ ʯʦʣʦʚʽʢʽʚ ʧʝʨʰʦʛʦ ʧʝʨʽʦʜʫ ʟʨʽʣʦʛʦ ʚʽʢʫ (17ï28 ʨʦʢʽʚ) ʽ 

ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ ʧʝʨʰʦʛʦ ʧʝʨʽʦʜʫ ʟʨʽʣʦʛʦ ʚʽʢʫ (16ï26 ʨʦʢʽʚ), ʧʨʦʚʝʜʝʥʠʡ ʩʪʘʪʠʩʪʠʯʥʠʡ 

ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ. ʉʘʤʦʩʪʽʡʥʦ ʟʜʽʡʩʥʝʥʝ ʥʘʧʠʩʘʥʥʷ ʨʦʟʜʽʣʽʚ 

ʘʥʘʣʽʪʠʯʥʦʛʦ ʦʛʣʷʜʫ ʣʽʪʝʨʘʪʫʨʠ, ʤʘʪʝʨʽʘʣʽʚ ʽ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʫʩʽʭ ʨʦʟʜʽʣʽʚ 

ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʟʜʽʡʩʥʝʥʦ ʨʦʟʨʦʙʢʫ ʦʩʥʦʚʥʠʭ ʪʝʦʨʝʪʠʯʥʠʭ ʽ ʧʨʘʢʪʠʯʥʠʭ 

ʧʦʣʦʞʝʥʴ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɸʥʘʣʽʟ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʬʦʨʤʫʣʶʚʘʥʥʷ ʚʠʩʥʦʚʢʽʚ 

ʜʠʩʝʨʪʘʮʽʾ ʧʨʦʚʝʜʝʥʦ ʟ ʫʯʘʩʪʶ ʥʘʫʢʦʚʦʛʦ ʢʝʨʽʚʥʠʢʘ. ɺ ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ 

ʟ ʥʘʫʢʦʚʠʤ ʢʝʨʽʚʥʠʢʦʤ ʽ ʢʦʣʝʛʘʤʠ ʨʦʙʦʪʘʭ ʘʚʪʦʨʫ ʥʘʣʝʞʘʪʴ ʦʩʥʦʚʥʽ ʽʜʝʾ ʪʘ ʨʦʟʨʦʙʢʠ 

ʩʪʦʩʦʚʥʦ ʤʘʛʥʽʪʥʦ-ʨʝʟʦʥʘʥʩʥʠʭ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʾʭ ʨʝʛʨʝʩʽʡʥʦʛʦ 

ʘʥʘʣʽʟʫ ʚ ʫʢʨʘʾʥʩʴʢʠʭ ʶʥʘʢʽʚ ʽ ʯʦʣʦʚʽʢʽʚ ʧʝʨʰʦʛʦ ʧʝʨʽʦʜʫ ʟʨʽʣʦʛʦ ʚʽʢʫ (17ï28 ʨʦʢʽʚ) ʽ 

ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ ʧʝʨʰʦʛʦ ʧʝʨʽʦʜʫ ʟʨʽʣʦʛʦ ʚʽʢʫ (16ï26 ʨʦʢʽʚ) 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʨʦʙʦʪʠ ʚʠʢʣʘʜʝʥʽ ʪʘ 

ʦʙʛʦʚʦʨʝʥʽ ʥʘ VII ʢʦʥʛʨʝʩʽ ʥʘʫʢʦʚʦʛʦ ʪʦʚʘʨʠʩʪʚʘ ʘʥʘʪʦʤʽʚ, ʛʽʩʪʦʣʦʛʽʚ, ʝʤʙʨʽʦʣʦʛʽʚ ʪʘ 

ʪʦʧʦʛʨʘʬʦʘʥʘʪʦʤʽʚ ʋʢʨʘʾʥʠ (ʆʜʝʩʘ, 2019); ʥʘ ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ 

ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ ñʄʝʜʠʢʦ-ʙʽʦʣʦʛʽʯʥʽ ʘʩʧʝʢʪʠ ʪʘ 

ʤʫʣʴʪʠʜʠʩʮʠʧʣʽʥʘʨʥʘ ʽʥʪʝʛʨʘʮʽʷ ʚ ʢʦʥʮʝʧʮʽʾ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠò (ʊʝʨʥʦʧʽʣʴ, 2020); ʥʘ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çɸʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʩʫʯʘʩʥʦʾ ʤʦʨʬʦʣʦʛʽʾè 

(ɿʘʧʦʨʽʞʞʷ, 2020); ʥʘ ɯɯ ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʇʝʨʩʧʝʢʪʠʚʠ 

ʨʦʟʚʠʪʢʫ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʪʘ ʪʨʘʥʩʧʦʨʪʫ. ʇʨʦʙʣʝʤʠ ʨʦʟʚʠʪʢʫ ʛʘʣʫʟʽ ʰʪʫʯʥʠʭ 
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ʽʤʧʣʘʥʪʘʪʽʚ ʫ ʤʝʭʘʥʽʯʥʽʡ ʙʽʦʽʥʞʝʥʝʨʽʾ ʪʘ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ʫ ʢʦʥʮʝʧʮʽʾ ʨʝʘʣʽʟʘʮʽʾ 

ʧʨʦʝʢʪʫ BIOARTè, (ɺʽʥʥʠʮʷ, 2021). 

ʇʫʙʣʽʢʘʮʽʾ. ɿʘ ʤʘʪʝʨʽʘʣʘʤʠ ʜʠʩʝʨʪʘʮʽʾ ʦʧʫʙʣʽʢʦʚʘʥʦ 12 ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ, ʟ ʷʢʠʭ 

2 ʧʘʪʝʥʪʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ, 5 ʩʪʘʪʝʡ ï ʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʞʫʨʥʘʣʘʭ ʋʢʨʘʾʥʠ, ʟ ʷʢʠʭ 

1 ï ʦʜʥʦʦʩʽʙʥʦ; 1 ʩʪʘʪʪʷ ʦʧʫʙʣʽʢʦʚʘʥʘ ʚ ʟʘʢʦʨʜʦʥʥʦʤʫ ʥʘʫʢʦʚʦʤʫ ʞʫʨʥʘʣʽ (ʇʦʣʴʱʘ). 

ɸ ʪʘʢʦʞ 4 ʧʫʙʣʽʢʘʮʽʾ ï ʫ ʚʠʛʣʷʜʽ ʪʝʟ ʫ ʤʘʪʝʨʽʘʣʘʭ ʥʘʫʢʦʚʠʭ ʪʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ 

ʢʦʥʬʝʨʝʥʮʽʡ. 

ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʮʽʷ ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʚʦʶ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʥʘ 304 ʩʪʦʨʽʥʢʘʭ (120 ʟʘʣʽʢʦʚʦʛʦ ʤʘʰʠʥʦʧʠʩʥʦʛʦ ʪʝʢʩʪʫ) ʽ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʘʥʦʪʘʮʽʾ, 

ʟʤʽʩʪʫ, ʧʝʨʝʣʽʢʫ ʫʤʦʚʥʠʭ ʧʦʟʥʘʯʝʥʴ, ʩʠʤʚʦʣʽʚ, ʦʜʠʥʠʮʴ, ʩʢʦʨʦʯʝʥʴ ʽ ʪʝʨʤʽʥʽʚ, ʚʩʪʫʧʫ, 

ʦʛʣʷʜʫ ʣʽʪʝʨʘʪʫʨʠ, ʟʘʛʘʣʴʥʦʾ ʤʝʪʦʜʠʢʠ ʡ ʦʩʥʦʚʥʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʪʨʴʦʭ 

ʨʦʟʜʽʣʽʚ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʘʥʘʣʽʟʫ ʡ ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʚʠʩʥʦʚʢʽʚ, ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ, ʟ ʷʢʠʭ ʚʠʢʣʘʜʝʥʽ 28 ʢʠʨʠʣʠʮʝʶ ʽ 300 

ʣʘʪʠʥʠʮʝʶ, ʘ ʪʘʢʦʞ ʜʦʜʘʪʢʘʭ. ɼʠʩʝʨʪʘʮʽʷ ʽʣʶʩʪʨʦʚʘʥʘ 29 ʨʠʩʫʥʢʘʤʠ ʪʘ 14 ʪʘʙʣʠʮʷʤʠ. 
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ʈʆɿɼɯʃ 1  

ʇʈɸʂʊʀʏʅɽ ʊɸ ʊɽʆʈɽʊʀʏʅɽ ɿʅɸʏɽʅʅʗ ɺʀɺʏɽʅʅʗ 

ʄʆʈʌʆʄɽʊʈɯɰ ʍʈɽɹʎɯɺ ʊɸ ʄɯɾʍʈɽɹʎɽɺʀʍ ɼʀʉʂɯɺ ʇʆʇɽʈɽʂʆɺʆɻʆ 

ɺɯɼɼɯʃʋ ʍʈɽɹʊɸ (ʘʥʘʣʽʪʠʯʥʠʡ ʦʛʣʷʜ ʣʽʪʝʨʘʪʫʨʠ) 

 

1.1 ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʚʘʞʣʠʚʦʩʪʽ ʚʠʚʯʝʥʥʷ ʧʦʧʝʨʝʢʦʚʦʛʦ ʚʽʜʜʽʣʫ ʭʨʝʙʪʘ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʚʠʚʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʭʨʝʙʮʽʚ [33, 41, 90, 155, 209, 230, 270, 317] 

ʪʘ ʄʍɼ [68, 79, 190, 192, 234, 247, 281, 283, 324, 327], ʟʦʢʨʝʤʘ ʧʦʧʝʨʝʢʦʚʦʛʦ ʚʽʜʜʽʣʫ 

ʭʨʝʙʪʘ, ʧʦʚôʷʟʘʥʘ ʽʟ ʧʨʦʚʽʜʥʠʤ ʟʥʘʯʝʥʥʷʤ ʭʨʝʙʪʦʚʦʛʦ ʩʪʦʚʙʫʨʘ ʚ ʧʽʜʪʨʠʤʮʽ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʥʷ ʪʽʣʘ [151, 201, 301, 321, 326, 328] ʫ ʚʧʣʠʚʽ ʥʘ ʨʦʟʤʽʱʝʥʥʷ 

ʮʝʥʪʨʫ ʚʘʛʠ [153, 174, 189] ʪʘ ʚ ʟʘʙʝʟʧʝʯʝʥʥʽ ʨʫʭʦʤʦʩʪʽ ʪʫʣʫʙʘ [135, 306]. ʇʦʧʝʨʝʢʦʚʽ 

ʭʨʝʙʮʽ, ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʧ'ʷʪʴ ʢʽʩʪʦʢ ʪʘ ʻ ʥʘʡʙʽʣʴʰʠʤʠ ʭʨʝʙʮʷʤʠ ʚ ʜʠʥʘʤʽʯʥʽʡ ʯʘʩʪʠʥʽ 

ʭʨʝʙʪʘ [104]. ʇʦʧʝʨʝʢʦʚ ̔ʭʨʝʙʮʽʚ ʧʽʜʪʨʠʤʫʶʪʴ ʟʥʘʯʥʫ ʚʘʛʫ ʪʽʣʘ, ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʧʦʨʫ 

ʧʨʠ ʟʜʽʡʩʥʝʥ ̔ʨʫʭʽʚ [108]. ʇʦʧʝʨʝʢʦʚʠʡ ʚʽʜʜʽʣ ʭʨʝʙʪʘ ʻ ʬʽʟʠʯʥʠʤ ʮʝʥʪʨʦʤ ʪʽʣʘ, ʱʦ 

ʚʧʣʠʚʘʻ ʥʘ ʙʘʣʘʥʩ, ʭʦʜʫ, ʙʽʛ ʪʦʱʦ. ʇʦʧʝʨʝʢʦʚʠʡ ʙʽʣʴ ʥʝʨʽʜʢʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʥʘʷʚʥʽ 

ʩʪʘʪʠʯʥʽ ʟʤʽʥʠ ï ʟʤʽʱʝʥʥʷ ʮʝʥʪʨʫ ʚʘʛʠ ʧʨʠ ʥʘʭʠʣ ̔ʪʽʣʘ ʚʧʝʨʝʜ [257, 260]. ɺʘʥʪʘʞʽ, ʱʦ 

ʫʪʨʠʤʫʶʪʴʩʷ ʚʝʨʭʥʽʤʠ ʢʽʥʮʽʚʢʘʤʠ, ʪʘʢʦʞ ʚʠʢʣʠʢʘʶʪʴ ʟʥʘʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʪʽʣʘ 

ʭʨʝʙʮʽʚ [114]. Chun S. W. et al. [72] ʚʠʷʚʠʣʠ ʥʘʷʚʥʽʩʪʴ ʟʚôʷʟʢʫ ʤʽʞ ʙʦʣʝʤ ʫ 

ʧʦʧʝʨʝʢʦʚʦʤʫ ʚʽʜʜʽʣʽ ʭʨʝʙʪʘ ʪʘ ʩʪʫʧʝʥʝʤ ʟʤʝʥʰʝʥʥʷ ʧʦʧʝʨʝʢʦʚʦʛʦ ʣʦʨʜʦʟʫ, ʱʦ 

ʜʦʩʪʦʚʽʨʥʦ ʧʽʜʪʚʝʨʜʞʫʚʘʣʦʩʴ ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʠʤʠ ʛʨʫʧʘʤʠ ʚʽʜʧʦʚʽʜʥʠʭ 

ʚʽʢʦʚʠʭ ʢʘʪʝʛʦʨʽʡ. ʂʣʽʥʽʯʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʩʪʨʫʢʪʫʨʥʽ ʘʥʦʤʘʣʽʾ 

ʧʦʧʝʨʝʢʦʚʦʛʦ ʚʽʜʜʽʣʫ, ʪʘʢʽ ʷʢ ʥʝʟʨʦʱʝʥʥʷ ʜʫʞʦʢ ʧʦʧʝʨʝʢʦʚʠʭ ʘʙʦ ʢʨʠʞʦʚʠʭ ʭʨʝʙʮʽʚ 

[34, 101], ʥʘʷʚʥʽʩʪʴ ʧʝʨʝʭʽʜʥʠʭ ʭʨʝʙʮʽʚ ʧʦʧʝʨʝʢʦʚʦʛʦ ʯʠ ʢʨʠʞʦʚʦʛʦ ʚʽʜʜʽʣʫ, 

ʩʧʦʥʜʠʣʦʣʽʟ [23, 276, 318], ʟʤʽʥʠ ʩʫʛʣʦʙʦʚʠʭ [236] ʪʘ ʧʦʧʝʨʝʯʥʠʭ ʚʽʜʨʦʩʪʢʽʚ [157] 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʦʙʤʝʞʝʥʥ ̫ʨʫʭʽʚ, ʜʠʩʢʦʤʬʦʨʪʫ ʧʨʠ ʬʽʟʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʥʷʭ [55] ʪʘ 

ʧʦʨʫʰʝʥʴ ʬʫʥʢʮʽʾ ʦʨʛʘʥʽʚ [311]. ʂʣʠʥʦʧʦʜʽʙʥʽ ʧʦʧʝʨʝʢʦʚʽ ʭʨʝʙʮʽ, ʤʝʪʝʣʠʢʦʧʦʜʽʙʥʘ 

ʜʝʬʦʨʤʘʮʽʷ ʭʨʝʙʮʽʚ, ʜʝʬʦʨʤʘʮʽʷ ʧʦʧʝʨʝʯʥʠʭ ʚʽʜʨʦʩʪʢʽʚ LV ʪʘ ʽʥʰʽ ʚʘʜʠ ʤʦʞʫʪʴ 

ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʦʨʫʰʝʥʴ ʥʝ ʣʠʰʝ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ, ʘ ʡ 

ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʽ ʜʠʭʘʣʴʥʦʾ ʩʠʩʪʝʤ [48].  
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ʉʫʤʘʨʥʽ ʚʠʪʨʘʪʠ ʥʘ ʣʽʢʫʚʘʥʥʷ ʦʩʽʙ ʟ ʧʘʪʦʣʦʛʽʻʶ ʢʽʩʪʢʦʚʦ-ʤôʷʟʦʚʦʾ ʩʠʩʪʝʤʠ ʚ 

ʉʐɸ ʧʝʨʝʚʠʱʫʶʪʴ ʩʫʤʫ ʚ 100 ʤʣʨʜ. ʜʦʣʘʨʽʚ ʥʘ ʨʽʢ [150]. ʉʪʘʥʦʤ ʥʘ 2017 ʨʽʢ ʫ ʩʚʽʪʽ 

ʪʷʛʘʨ ʢʽʩʪʢʦʚʦ-ʤôʷʟʦʚʠʭ ʨʦʟʣʘʜʽʚ, ʱʦ ʚʠʨʘʞʘʻʪʴʩʷ ʩʫʤʦʶ ʧʦʪʝʥʮʽʡʥʠʭ ʨʦʢʽʚ ʞʠʪʪʷ, 

ʚʪʨʘʯʝʥʠʭ ʚʥʘʩʣʽʜʦʢ ʥʝʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, ʩʢʣʘʜʘʚ ʙʽʣʷ 5,9 % ʪʘ ʧʦʩʽʚ ʰʦʩʪʫ ʩʭʦʜʠʥʢʫ 

ʧʽʩʣʷ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ, ʦʥʢʦʣʦʛʽʯʥʦʾ, ʥʝʦʥʘʪʘʣʴʥʦʾ, ʨʝʩʧʽʨʘʪʦʨʥʦʾ ʪʘ ʥʝʽʥʬʝʢʮʽʡʥʦʾ 

ʧʘʪʦʣʦʛʽʾ [251].  

ɺ ʥʘʰ ʯʘʩ ʟʘʭʚʦʨʶʚʘʥʥʷ ʭʨʝʙʪʘ ʽ ʩʫʛʣʦʙʽʚ ʧʦʩʽʜʘʶʪʴ ʧʨʦʚʽʜʥʝ ʤʽʩʮʝ ʩʝʨʝʜ ʫʩʽʻʾ 

ʥʠʟʢʠ ʧʘʪʦʣʦʛʽʡ ʣʶʜʠʥʠ ʪʘ ʾʭ ʯʘʩʪʦʪʘ ʥʝʫʭʠʣʴʥʦ ʟʨʦʩʪʘʻ ʟ ʚʽʢʦʤ, ʘ ʜʝʤʦʛʨʘʬʽʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʛʥʦʟʫʶʪʴ ʧʦʜʘʣʴʰʝ ʟʙʽʣʴʰʝʥʥʷ ʮʽʻʾ ʧʘʪʦʣʦʛʽʾ ʚ ʩʪʨʫʢʪʫʨʽ ʟʘʛʘʣʴʥʦʾ 

ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʚ ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ ʢʨʘʾʥ ʩʚʽʪʫ [111, 140, 159, 237]. ɺʽʜʤʽʯʘʻʪʴʩʷ 

ʪʘʢʦʞ ʚʽʜʥʦʩʥʝ ʟʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʣʽʢʫʚʘʥʥʷ ʚ ʦʩʽʙ ʧʦʚʘʞʥʦʛʦ ʚʽʢʫ [106] ʦʩʦʙʣʠʚʦ 

ʯʝʨʝʟ ʯʘʩʪʽ ʟʚʝʨʥʝʥʥʷ ʟʘ ʤʝʜʠʯʥʦʶ ʜʦʧʦʤʦʛʦʶ. ʆʜʥʽʻʶ ʟ ʥʘʡʯʘʩʪʽʰʠʭ ʩʢʘʨʛ ʫ 

ʧʘʮʽʻʥʪʽʚ ʧʦʚʘʞʥʦʛʦ ʚʽʢʫ ʻ ʩʢʘʨʛʠ ʥʘ ʥʘʷʚʥʽʩʪʴ ʛʦʩʪʨʦʛʦ ʘʙʦ ʭʨʦʥʽʯʥʦʛʦ ʙʦʣʶ ʚ ʩʧʠʥʽ, 

ʱʦ ʟʫʤʦʚʣʝʥʽ ʟʤʽʥʘʤʠ ʩʪʨʫʢʪʫʨ ʧʦʧʝʨʝʢʦʚʦʛʦ ʚʽʜʜʽʣʫ ʭʨʝʙʪʘ [26, 106] ʽ ʧʦʪʨʝʙʫʶʪʴ 

ʪʨʠʚʘʣʦʛʦ ʣʽʢʫʚʘʥʥʷ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʪʝʥʮʽʡʥʦ ʥʝʩʫʤʽʩʥʠʭ ʣʽʢʽʚ [126]. ʋ ʩʚʽʪʽ 

ʚʽʜʤʽʯʘʻʪʴʩʷ ʪʘʢʦʞ ʥʘʡʙʽʣʴʰʘ ʧʦʪʨʝʙʘ ʚ ʨʝʘʙʽʣʽʪʘʮʽʡʥʠʭ ʟʘʭʦʜʘʭ ʦʩ̔ʙ ʟ ʧʘʪʦʣʦʛʽʻʶ 

ʦʧʦʨʥʦ-ʨʫʭʦʚʦʾ ʩʠʩʪʝʤʠ (ʙʣʠʟʴʢʦ 1,71 ʤʣʨʜ), ʧʨʠ ʮʴʦʤʫ ʙʽʣʴ ʫ ʧʦʧʝʨʝʢʦʚʦʤʫ ʚʽʜʜʽʣʽ 

ʭʨʝʙʪʘ ʙʫʣʘ ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ ʫ 134 ʽʟ 204 ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ 

ʢʨʘʾʥ [74]. ɺ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʙʽʣʴ ʫ ʧʦʧʝʨʝʢʫ ʤʦʞʝ ʤʠʥʫʪʠ ʩʘʤʦʩʪʽʡʥʦ ʽ ʚʘʞʣʠʚʠʤ 

ʻ ʨʦʟʧʽʟʥʘʚʘʥʥ ̫çʯʝʨʚʦʥʠʭ ʧʨʘʧʦʨʮʽʚè, ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʷʢʠʭ ʩʣʽʜ ʫʥʠʢʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʝʪʦʜʽʚ ʚʽʟʫʘʣʽʟʘʮʽʾ, ʯʠʤ ʟʜʝʰʝʚʠʪʠ ʤʝʜʠʯʥʫ ʜʦʧʦʤʦʛʫ [127].  

ɿʘʭʚʦʨʶʚʘʥʥʷ ʧʦʧʝʨʝʢʦʚʦʛʦ ʚʽʜʜʽʣʫ ʭʨʝʙʪʘ ʧʦʩʽʜʘʶʪʴ ʦʜʥʝ ʟ ʧʨʦʚʽʜʥʠʭ ʤʽʩʮʴ 

ʩʝʨʝʜ ʥʘʡʯʘʩʪʽʰʠʭ ʧʨʠʯʠʥ ʪʠʤʯʘʩʦʚʦʾ ʪʘ ʩʪʽʡʢʦʾ ʚʪʨʘʪʠ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ [96, 110, 124, 

143, 244], ʥʝʩʫʪʴ ʟʘ ʩʦʙʦʶ ʟʥʘʯʥʽ ʝʢʦʥʦʤʽʯʥʽ ʚʪʨʘʪʠ ʧʦʚôʷʟʘʥʽ, ʷʢ ʽʟ ʥʝʚʠʢʦʥʘʥʦʶ 

ʨʦʙʦʪʦʶ, ʪʘʢ ʽʟ ʫʪʨʠʤʘʥʥʷʤ ʥʝʧʨʘʮʝʟʜʘʪʥʦʛʦ ʨʦʙʽʪʥʠʢʘ [236, 313], ʟʥʠʞʫʶʪʴ ʷʢʽʩʪʴ 

ʞʠʪʪʷ [102]. ɼʝʛʝʥʝʨʘʪʠʚʥʦ-ʜʠʩʪʨʦʬʽʯʥʽ ʟʤʽʥʠ ʭʨʝʙʮʽʚ ʪʘ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʟʘ 

ʧʦʰʠʨʝʥʽʩʪʶ ʧʦʩʽʜʘʶʪʴ ʦʜʥʝ ʟ ʧʝʨʰʠʭ ʤʽʩʮʴ ʫ ʩʚʽʪʽ ʪʘ ʻ ʚʘʞʣʠʚʦʶ ʧʨʦʙʣʝʤʦʶ 

ʩʫʩʧʽʣʴʩʪʚʘ ʚ ʤʝʜʠʢʦ-ʩʦʮʽʘʣʴʥʦʤʫ ʪʘ ʝʢʦʥʦʤʽʯʥʦʤʫ ʘʩʧʝʢʪʘʭ [238, 261]. ʉʝʨʝʜ 

ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ ʦʩʪʝʦʭʦʥʜʨʦʟ ʚʠʷʚʣʝʥʦ ʚ 60ï75 %, ʚʢʣʶʯʥʦ ʽʟ ʦʩʦʙʘʤʠ 
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ʧʨʘʮʝʟʜʘʪʥʦʛʦ ʚʽʢʫ, ʱʦ ʻ ʧʨʠʯʠʥʦʶ ʟʙʽʣʴʰʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʪʠʤʯʘʩʦʚʦʾ ʽ ʩʪʽʡʢʦʾ 

ʚʪʨʘʪʠ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ [8].  

ɼʝʛʝʥʝʨʘʪʠʚʥʽ ʟʤʽʥʠ ʄʍɼ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʦʷʚʠ ʜʠʩʢʦʛʝʥʥʦʛʦ ʙʦʣʶ, ʪʦʤʫ ʱʦ ʥʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʟʜʦʨʦʚʦʛʦ ʄʍɼ, ʜʝʛʝʥʝʨʘʮʽʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʷʚʠ ʽʥʥʝʨʚʘʮʽʾ ʜʠʩʢʘ [138]. 

ʅʘʷʚʥʽʩʪʴ ʙʦʣʶ ʪʘʢʦʞ ʧʦʷʩʥʶʶʪʴ ʚʧʣʠʚʦʤ ʥʘ ʨʝʮʝʧʪʦʨʠ ʟʘʜʥʴʦʾ ʧʦʚʟʜʦʚʞʥʴʦʾ 

ʟʚôʷʟʢʠ ʽ ʟʦʚʥʽʰʥʴʦʾ ʯʘʩʪʠʥʠ ʬʽʙʨʦʟʥʦʛʦ ʢʽʣʴʮʷ [158], ʱʦ ʚʠʥʠʢʘʻ ʧʨʠ ʧʨʦʣʘʧʩʘʭ 

ʜʝʛʝʥʝʨʘʪʠʚʥʦ ʟʤʽʥʝʥʦʛʦ ʜʠʩʢʫ [177]. ɿʘ ʣʦʢʘʣʽʟʘʮʽʻʶ ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ ʪʘ 

ʧʘʪʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʭʨʝʙʪʘ ʣʽʜʝʨʦʤ ʻ ʧʦʧʝʨʝʢʦʚʠʡ ʚʽʜʜʽʣ ʭʨʝʙʪʘ [124, 175, 275]. 

ʃʁ ʤʙʘʣʛʽʷ, ʩʧʨʠʯʠʥʝʥʘ ʜʝʛʝʥʝʨʘʪʠʚʥʦ-ʜʠʩʪʨʦʬʽʯʥʠʤʠ ʟʤʽʥʘʤʠ ʄʍɼ ʪʘ ʪʽʣ ʭʨʝʙʮʽʚ 

ʧʦʧʝʨʝʢʦʚʦʛʦ ʚʽʜʜʽʣʫ ʭʨʝʙʪʘ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʦʙʤʝʞʝʥʥʷ ʘʢʪʠʚʥʠʭ ʨʫʭʽʚ ʭʨʝʙʪʘ [9, 

305]. ʑʦʨʽʯʥʘ ʧʦʰʠʨʝʥʽʩʪʴ ʙʦʣʶ ʚ ʧʦʧʝʨʝʢʫ ʩʝʨʝʜ ʜʦʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʥʷ ʉʐɸ 

ʩʪʘʥʦʚʠʪʴ 10ï30 %, ʟʘʛʘʣʴʥʘ ʧʦʰʠʨʝʥʽʩʪʴ ʜʦʩʷʛʘʻ 65ï80 % [292]. ɿʘ ʜʘʥʠʤʠ ʽʥʰʦʛʦ 

ʦʧʠʪʫʚʘʥʥʷ ʙʽʣʴ ʫ ʧʦʧʝʨʝʢʦʚʦʤʫ ʚʽʜʜʽʣʽ ʩʧʠʥʠ ʚ ʉʧʦʣʫʯʝʥʠʭ ʐʪʘʪʘʭ ʤʘʚ 

ʧʦʰʠʨʝʥʽʩʪʴ ʚʽʜ 22 % ʜʦ 48 % [307].  

ʅʝʨʽʜʢʦ ʧʨʠ ʙʦʣʷʭ ʫ ʩʧʠʥʽ ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʚ ʭʽʨʫʨʛʽʯʥʦʤʫ ʣʽʢʫʚʘʥʥʽ [64, 92, 

129, 187, 188, 239, 325] ʪʘ ʪʨʠʚʘʣʽʡ ʨʝʘʙʽʣʽʪʘʮʽʾ [83]. ʅʘ ʩʴʦʛʦʜʥʽ ʯʝʨʝʟ ʛʽʧʦʜʠʥʘʤʽʶ 

ʪʘ ʩʠʜʷʯʠʡ ʩʧʦʩʽʙ ʞʠʪʪʷ ʟʥʘʯʥʦʾ ʧʦʰʠʨʝʥʦʩʪʽ ʥʘʙʫʚʘʶʪʴ ʚʠʧʘʜʢʠ ʙʦʣʶ ʚ ʩʧʠʥʽ ʥʘʚʽʪʴ 

ʫ ʤʦʣʦʜʦʤʫ ʚʽʮʽ [32, 170, 208, 255, 256], ʧʨʦʪʝ ʽʩʥʫʻ ʽ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʨʦʩʪʘʥʥʷ ʯʘʩʪʦʪʠ 

ʙʦʣʶ ʽʟ ʚʽʢʦʤ [202]. ɼʦʩʣʽʜʞʝʥʥʷ ʨʦʣʽ ʬʽʟʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ [221] ʪʘ ʭʘʨʯʫʚʘʥʥʷ 

[226] ʥʘ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʽ ʨʦʟʤʽʨʠ, ʟʘʛʘʣʴʥʠʡ ʨʦʟʚʠʪʦʢ ʪʽʣʘ, ʪʘ ʢʽʩʪʢʦʚʦ-ʤôʷʟʦʚʫ 

ʩʠʩʪʝʤʫ ʟʦʢʨʝʤʘ, ʧʦʢʘʟʫʶʪʴ ʩʢʣʘʜʥʽʩʪʴ ʚʠʚʯʝʥʥʷ ʜʘʥʦʾ ʧʨʦʙʣʝʤʘʪʠʢʠ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʭʦʜʷʯʠ ʟ ʙʘʛʘʪʦʯʠʩʝʣʴʥʠʭ ʜʘʥʠʭ ʧʨʦ ʧʦʰʠʨʝʥʽʩʪʴ ʟʘʭʚʦʨʶʚʘʥʴ 

ʭʨʝʙʪʘ ʚʟʘʛʘʣʽ, ʪʘ ʜʝʛʝʥʝʨʘʪʠʚʥʦ-ʜʠʩʪʨʦʬʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʧʦʧʝʨʝʢʦʚʦʛʦ ʚʽʜʜʽʣʫ ʭʨʝʙʪʘ 

ʟʦʢʨʝʤʘ, ʚʨʘʭʦʚʫʶʯʠ ʾʭ ʥʝʛʘʪʠʚʥʽ ʥʘʩʣʽʜʢʠ, ʥʝʦʙʭʽʜʥʦ ʧʨʠʜʽʣʠʪʠ ʙʽʣʴʰʝ ʫʚʘʛʠ 

ʧʨʦʬʽʣʘʢʪʠʮʽ, ʷʢʦʤʦʛʘ ʨʘʥʥʴʦʤʫ ʚʠʷʚʣʝʥʥʶ ʟʤʽʥ ʪʘ ʾʭ ʢʦʨʝʢʮʽʾ ʥʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ 

ʨʦʟʚʠʪʢʫ. ʇʨʦʬʽʣʘʢʪʠʯʥʽ ʪʘ ʣʽʢʫʚʘʣʴʥʽ ʟʘʭʦʜʠ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʨʦʟʚʠʪʢʫ ʧʘʪʦʣʦʛʽʡ 

ʧʦʪʨʝʙʫʶʪʴ ʟʥʘʯʥʦ ʤʝʥʰʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʚʠʪʨʘʪ ʫ ʧʦʨʽʚʥʷʥʥʽ ʚʠʪʨʘʪʘʤʠ ʥʘ ʣʽʢʫʚʘʥʥʷ 

ʪʘ ʨʝʘʙʽʣʽʪʘʮʽʶ ʭʚʦʨʠʭ ʟ ʚʠʨʘʞʝʥʠʤʠ ʜʝʛʝʥʝʨʘʪʠʚʥʦ-ʜʠʩʪʨʦʬʽʯʥʠʤʠ ʟʤʽʥʘʤʠ ʭʨʝʙʪʘ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʥʠʟʢʫ ʨʦʙʽʪ, ʧʨʠʩʚʷʯʝʥʠʭ ʣʽʢʫʚʘʥʥʶ ʦʩʪʝʦʭʦʥʜʨʦʟʫ, ʧʝʨʝʚʘʞʥʦ 

ʭʽʨʫʨʛʽʯʥʠʤ ʰʣʷʭʦʤ, ʤʘʡʞʝ ʚʽʜʩʫʪʥʽ ʨʦʙʦʪʠ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʚʠʷʚʣʝʥʥʷ ʧʨʝʜʠʢʪʦʨʽʚ 
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ʨʦʟʚʠʪʢʫ ʜʘʥʦʾ ʧʘʪʦʣʦʛʽʾ ʚ ʤʦʣʦʜʦʤʫ ʚʽʮʽ, ʽʥʜʠʚʽʜʫʘʣʴʥʽʡ ʦʮʽʥʮʽ ʤʦʨʬʦʣʦʛʽʯʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʷʢ ʭʨʝʙʮʽʚ, ʪʘʢ ʽ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ.  

 

1.2. ʄʦʨʬʦʣʦʛʽʯʥʽ ʪʘ ʤʦʨʬʦʤʝʪʨʠʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʭʨʝʙʮʽʚ ʪʘ ʤʽʞʭʨʝʙʮʝʚʠʭ 

ʜʠʩʢʽʚ ʣʶʜʠʥʠ 

 

ʄʽʮʥʽʩʪʴ ʽ ʝʣʘʩʪʠʯʥʽʩʪʴ, ʟʙʝʨʝʞʝʥʥʷ ʚʠʩʦʪʠ ʪʘ ʧʨʫʞʥʦʩʪʽ ʜʠʩʢʽʚ, ʤʽʮʥʽʩʪʴ ʪʽʣ 

ʭʨʝʙʮʽʚ ʽ ʟʚ'ʷʟʦʢ, ʩʠʣʘ ʤ'ʷʟʽʚ ʭʨʝʙʪʘ ï ʮʝ ʚʩʝ ʟʜʘʚʥʘ ʧʨʠʚʝʨʪʘʣʦ ʫʚʘʛʫ ʚʯʝʥʠʭ, ʷʢʽ 

ʨʦʟʛʣʷʜʘʶʪʴ ʭʨʝʙʪʦʚʠʡ ʩʪʦʚʧ ʷʢ ʦʧʦʨʥʫ ʨʝʩʦʨʫ, ʜʦ ʩʢʣʘʜʫ ʷʢʦʾ ʥʘʣʝʞʘʪʴ ʮʠʣʽʥʜʨʠʯʥʽ 

ʢʽʩʪʢʦʚʽ ʩʝʛʤʝʥʪʠ, ʤʽʮʥʦ ʧʦʚ'ʷʟʘʥʠʭ ʤʽʞ ʩʦʙʦʶ ʤʽʞʭʨʝʙʮʝʚʠʤʠ ʜʠʩʢʘʤʠ ʽ ʧʦʪʫʞʥʠʤ 

ʟʚ'ʷʟʢʦʚʠʤ ʘʧʘʨʘʪʦʤ [77, 310]. ʍʨʝʙʝʪʥʠʡ ʩʪʦʚʧ ʻ ʩʪʨʫʢʪʫʨʦʶ, ʱʦ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ 

ʨʦʣʴ ʫ ʚʩʽʭ ʭʨʝʙʝʪʥʠʭ ʪʚʘʨʠʥ, ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʪʨʠʤʢʫ, ʛʥʫʯʢʽʩʪʴ ʪʽʣʘ ʪʘ ʟʘʭʠʩʪ 

ʩʧʽʥʘʣʴʥʠʭ ʩʪʨʫʢʪʫʨ [271]. ʈʦʟʛʣʷʜʘʶʯʠ ʧʦʧʝʨʝʢʦʚʠʡ ʚʽʜʜʽʣ ʭʨʝʙʪʘ ʪʘ ʢʦʞʝʥ ʦʢʨʝʤʠʡ 

ʭʨʝʙʝʮʴ, ʷʢ ʙʘʛʘʪʦʦʩʴʦʚʫ ʙʘʛʘʪʦʦʧʽʨʥʫ ʢʦʥʩʪʨʫʢʮʽʶ ʟ ʩʠʩʪʝʤʦʶ ʢʽʩʪʢʦʚʠʭ ʚʘʞʝʣʽʚ, 

ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʢʦʞʝʥ ʝʣʝʤʝʥʪ ʭʨʝʙʮʷ ʚʠʢʦʥʫʻ ʧʝʚʥʫ ʫʥʽʢʘʣʴʥʫ ʬʫʥʢʮʽʶ, ʘ ʾʭ 

ʤʽʮʥʽʩʪʴ ʟʫʤʦʚʣʝʥʘ ʤʽʢʨʦʘʨʭʽʪʝʢʪʫʨʦʶ ʪʨʘʙʝʢʫʣʷʨʥʠʭ ʝʣʝʤʝʥʪʽʚ [115]. ɺʨʘʭʫʚʘʥʥʷ 

ʘʥʽʟʦʪʨʦʧʥʦʩʪʽ ʩʪʨʫʢʪʫʨʠ ʛʫʙʯʘʩʪʦʾ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʨʝʘʣʽʩʪʠʯʥʫ 

ʤʦʜʝʣʴ ʪʘ ʚʠʢʦʨʠʩʪʘʪʠ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʢʦʤʧôʁ ʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ [224]. 

F. Holdworth [130] ʨʦʟʛʣʷʜʘʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʙʽʣʴʥʦʩʪʽ ʩʪʨʫʢʪʫʨ ʭʨʝʙʪʘ ʟ 

ʧʦʟʠʮʽʾ ʜʚʦʭ ʢʦʣʦʥ. ʋ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʡʦʛʦ ʢʦʥʮʝʧʮʽʾ ʜʦ ʩʢʣʘʜʫ ʧʝʨʝʜʥʴʦʾ ʢʦʣʦʥʠ 

ʚʽʜʥʦʩʷʪʴʩʷ ʪʽʣʘ ʭʨʝʙʮʽʚ ʪʘ ʤʽʞʭʨʝʙʮʝʚʽ ʜʠʩʢʠ. ñɿʘʜʥʽʡ ʣʽʛʘʤʝʥʪʦʟʥʠʡ ʢʦʤʧʣʝʢʩò, 

ʩʘʤʝ ʪʘʢ Holdworth ʥʘʟʚʘʚ ʟʘʜʥʶ ʢʦʣʦʥʫ, ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʟʚôʷʟʦʢ (ʥʘʜʦʩʪʠʩʪʠʭ, 

ʤʽʞʦʩʪʠʩʪʠʭ, ʞʦʚʪʠʭ) ʽ ʜʫʛʦʚʽʜʨʦʩʪʢʦʚʠʭ ʩʫʛʣʦʙʽʚ ʪʘ ʚʽʜʽʛʨʘʻ ʦʩʥʦʚʥʫ ʨʦʣʴ ʫ 

ʩʪʘʙʽʣʴʥʦʩʪʽ ʭʨʝʙʪʘ. 

T. E. Whitesides Jr [308] ʧʦʨʽʚʥʶʚʘʚ ʢʦʥʩʪʨʫʢʮʽʶ ʭʨʝʙʪʦʚʦʛʦ ʩʪʦʚʧʘ ʟ ʙʘʰʪʦʚʠʤ 

ʧʦʚʦʨʦʪʥʠʤ ʢʨʘʥʦʤ ʩʪʨʽʣʦʚʦʛʦ ʪʠʧʫ, ʜʝ ʪʽʣʘ ʭʨʝʙʮʽʚ ʽ ʤʽʞʭʨʝʙʮʝʚʽ ʜʠʩʢʠ (ʧʝʨʝʜʥʷ 

ʢʦʣʦʥʘ) ʻ ʩʪʨʫʢʪʫʨʘʤʠ, ʱʦ ʧʨʦʪʠʜʽʶʪʴ ʩʪʠʩʢʘʥʥʶ ʚʽʜʧʦʚʽʜʘʻ ʙʘʰʪʽ ʢʨʘʥʘ, ʘ ʟʚôʷʟʢʠ 

ʪʘ ʜʫʛʠ ʭʨʝʙʮʽʚ (ʟʘʜʥʷ ʢʦʣʦʥʘ), ʚʠʢʦʥʫʶʪʴ ʬʫʥʢʮʽʶ ʧʨʫʞʥʠʭ ʩʪʷʞʦʢ ʪʘ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʪʨʦʩʘʤ ʢʨʘʥʘ [15].  
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Louis R. [186] ʟʘʧʨʦʧʦʥʫʚʘʚ ʢʦʥʮʝʧʮʽʶ ñʧʦʪʨʽʡʥʦʾ ʦʧʦʨʠò. Denis F. [81] 

ʜʦʜʘʪʢʦʚʦ ʜʦ ʧʝʨʝʜʥʴʦʾ ʾ ʟʘʜʥʴʦʾ ʢʦʣʦʥ ʜʦʜʘʚ ʧʦʥʷʪʪʷ ñʩʝʨʝʜʥʴʦʾ ʢʦʣʦʥʠò, ʷʢʫ 

ʬʦʨʤʫʶʪʴ ʟʘʜʥʽ ʯʘʩʪʠʥʠ ʪʽʣ ʭʨʝʙʮʽʚ, ʟʘʜʥʽ ʯʘʩʪʠʥʠ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ, ʟʘʜʥʷ 

ʧʦʟʜʦʚʞʥʷ ʟʚôʷʟʢʘ ʪʘ ʥʽʞʢʠ ʜʫʛ ʭʨʝʙʮʽʚ ï ʩʘʤʝ ʮʽ ʩʪʨʫʢʪʫʨʠ, ʥʘ ʡʦʛʦ ʜʫʤʢʫ, ʚʽʜʽʛʨʘʶʪʴ 

ʧʨʦʚʽʜʥʫ ʨʦʣʴ ʫ ʩʪʘʙʽʣʴʥʦʩʪʽ ʭʨʝʙʪʘ. ʉʫʯʘʩʥʽ ʧʦʛʣʠʙʣʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ çʪʨʠʢʦʣʦʥʥʦʾè 

ʙʫʜʦʚʠ ʭʨʝʙʪʘ ʜʦʚʦʜʷʪʴ ʩʧʨʘʚʝʜʣʠʚʽʩʪʴ ʪʚʝʨʜʞʝʥʴ Denis F., ʘ ʪʘʢʦʞ Ferguson R.L. & 

Allen B.L. [99], ʱʦʜʦ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʭʨʝʙʮʽʚ ʾʭ 

ʙʽʦʤʝʭʘʥʽʯʥʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʫ ʥʦʨʤʽ ʪʘ ʧʨʠ ʪʨʘʚʤʘʪʠʯʥʠʭ ʧʦʰʢʦʜʞʝʥʥʷʭ [277].  

ʊʽʣʦ ʢʦʞʥʦʛʦ ʥʠʞʯʝ ʨʦʟʪʘʰʦʚʘʥʦʛʦ ʭʨʝʙʮʷ ʙʽʣʴʰʝ ʟʘ ʰʠʨʠʥʦʶ ʪʘ ʚʠʩʦʪʦʶ ʥʽʞ 

ʨʦʟʪʘʰʦʚʘʥʦʛʦ ʚʠʱʝ ʭʨʝʙʮʷ [270], ʪʘʢʦʞ ʫ ʢʘʫʜʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ ʟʨʦʩʪʘʻ ʽ ʚʠʩʦʪʘ 

ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ, ʟʘ ʚʠʥʷʪʢʦʤ ʄʍɼ LV-Sɯ, ʚʠʩʦʪʘ ʷʢʦʛʦ ʟʥʠʞʝʥʘ ʚ ʜʦʨʟʘʣʴʥʦʤʫ 

ʚʽʜʜʽʣʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʝʥʪʨʘʣʴʥʠʤ [204, 281]. 

ʉʪʫʧʽʥʴ ʨʫʭʣʠʚʦʩʪʽ ʭʨʝʙʮʽʚ ʧʦʧʝʨʝʢʦʚʦʛʦ ʚʽʜʜʽʣʫ ʭʨʝʙʪʘ ʥʝʦʜʥʘʢʦʚʘ ʽ 

ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʥʘʧʨʷʤʢʫ ʚʠʷʚʣʷʻʪʴʩʷ ʥʘʡʙʽʣʴʰʦʶ ʥʘʜ ʩʝʛʤʝʥʪʘʤʠ L IV-LV, LV-SI, ʱʦ ʻ 

ʪʦʯʢʘʤʠ ʦʧʦʨʠ ʨʫʭʫ [279]. ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ ʥʘʡʙʽʣʴʰʫ ʤʽʥʣʠʚʽʩʪʴ ʪʽʣʘ LV [35] ʽ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʠʩʦʪʘ ʚʝʥʪʨʘʣʴʥʦʛʦ ʚʽʜʜʽʣʫ ʜʘʥʦʛʦ ʭʨʝʙʮʷ ʙʽʣʴʰʘ ʟʘ ʜʦʨʟʘʣʴʥʫ, ʤʘʻ 

ʧʦʨʽʚʥʷʥʦ ʢʦʨʦʪʰʠʡ ʦʩʪʠʩʪʠʡ ʚʽʜʨʦʩʪʦʢ ʪʘ ʙʽʣʴʰ ʪʦʚʩʪʽ ʧʦʧʝʨʝʯʥʽ ʚʽʜʨʦʩʪʢʠ. 

ɻʫʙʯʘʩʪʘ ʨʝʯʦʚʠʥʘ ʪʽʣʘ LV ʤʘʻ ʙʽʣʴʰ ʪʦʚʩʪʽ ʪʨʘʙʝʢʫʣʠ. ɺʝʨʭʥʽ ʽ ʥʠʞʥʽ ʤʽʞʭʨʝʙʮʝʚʽ 

ʧʦʚʝʨʭʥʽ ʪʽʣ ʭʨʝʙʮʽʚ ʫʚʽʛʥʫʪʽ ʪʘ ʤʘʶʪʴ ʱʽʣʴʥʠʡ ʢʦʨʪʠʢʘʣʴʥʠʡ ʰʘʨ [193]. ɿ ʚʽʢʦʤ 

ʪʦʚʱʠʥʘ ʢʽʩʪʢʦʚʠʭ ʪʨʘʙʝʢʫʣ ʟʤʝʥʰʫʻʪʴʩʷ ʪʘ ʚʪʨʘʯʘʻʪʴʩʷ ʢʽʩʪʢʦʚʘ ʪʨʘʙʝʢʫʣʷʨʥʘ ʤʘʩʘ, 

ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʽʥʠ ʛʝʦʤʝʪʨʽʾ ʪʽʣ ʭʨʝʙʮʽʚ [211]. ɿʥʘʯʥʠʡ ʚʥʝʩʦʢ ʥʘ ʩʪʽʡʢʽʩʪʴ ʜʦ 

ʩʠʣ ʩʪʠʩʢʘʥʥʷ, ʱʦ ʜʽʶʪʴ ʟʘ ʥʘʧʨʷʤʢʦʤ ʚʽʩʽ ʭʨʝʙʪʘ, ʟʘʙʝʟʧʝʯʫ ̒ʩʠʩʪʝʤʘ ʩʘʛʽʪʘʣʴʥʠʭ 

ʚʠʢʨʠʚʣʝʥʴ ʭʨʝʙʪʘ [82], ʱʦ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʚʽʜʦʤʦʶ ʚ ʪʝʭʥʽʮʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ 

ʤʽʮʥʦʩʪʽ S-ʧʦʜʽʙʥʦʾ ʙʘʣʢʠ, ʤʽʮʥʽʩʪʴ ʷʢʦʾ ʚ 17 ʨʘʟʽʚ ʚʠʱʘ, ʥʽʞ ɯ-ʧʦʜʽʙʥʦʾ ʙʘʣʢʠ [87].  

ɿʜʘʪʥʽʩʪʴ ʭʨʝʙʪʘ ʚʠʪʨʠʤʫʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʚʠʢʦʥʫʚʘʪʠ 

ʰʠʨʦʢʠʡ ʜʽʘʧʘʟʦʥ ʨʫʭʽʚ ʤʦʞʣʠʚʠʡ ʟʘʚʜʷʢʠ ʩʢʣʘʜʥʽʡ ʩʪʨʫʢʪʫʨʽ ʪʘ ʬʫʥʢʮʽʾ ʄʍɼ, ʷʢʽ 

ʨʘʟʦʤ ʽʟ ʭʨʝʙʮʷʤʠ ʻ ʦʩʥʦʚʥʠʤʠ ʩʢʣʘʜʦʚʠʤʠ ʭʨʝʙʪʘ [245]. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʤʘʩʠʚʥʽʩʪʴ ʩʪʨʫʢʪʫʨ ʭʨʝʙʮʽʚ, ʧʦʧʝʨʝʢʦʚʠʡ ʚʽʜʜʽʣ ʭʨʝʙʪʘ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʘʤʧʣʽʪʫʜʦʶ ʨʫʭʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʚʠʩʦʪʦʶ ʄʍɼ. ɸʤʧʣʽʪʫʜʘ 

ʨʫʭʫ ʧʦʧʝʨʝʢʦʚʦʛʦ ʚʽʜʜʽʣʫ ʭʨʝʙʪʘ ʚʽʜ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʛʠʥʘʥʥʷ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 
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ʨʦʟʛʠʥʘʥʥʷ ʩʪʘʥʦʚʠʪʴ ʫ ʩʝʨʝʜʥʴʦʤʫ 96 ʛʨʘʜʫʩʽʚ, ʧʨʠ ʮʴʦʤʫ ʩʝʨʝʜʥʷ ʘʤʧʣʽʪʫʜʘ 

ʟʛʠʥʘʥʥʷ ʩʪʘʥʦʚʠʪʴ 65 ʛʨʘʜʫʩʽʚ, ʨʦʟʛʠʥʘʥʥʷ ï 31 ʛʨʘʜʫʩ [71, 85, 121, 200, 216, 219, 

254, 295].  

ʄʍɼ, ʩʪʘʥʦʚʣʷʯʠ ʪʨʝʪʠʥʫ ʚʠʩʦʪʠ ʚʩʴʦʛʦ ʭʨʝʙʪʘ, ʧʨʠʡʤʘʶʪʴ ʫʯʘʩʪʴ ʫ 

ʟʘʙʝʟʧʝʯʝʥʽ ʨʽʚʥʦʤʽʨʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ ʭʨʝʙʪʽ ʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʡʦʛʦ 

ʛʥʫʯʢʽʩʪʴ [243, 291]. ʄʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʄʍɼ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʤʝʭʘʥʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʭʨʝʙʪʦʚʦʛʦ ʩʪʦʚʧʘ ʚ ʮʽʣʦʤʫ [245]. 

ʋ ʭʨʝʙʪʽ ʣʶʜʠʥʠ ʤʽʩʪʠʪʴʩʷ ʜʚʘʜʮʷʪʴ ʪʨʠ ʄʍɼ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʤʽʞ ʩʫʤʽʞʥʠʤʠ 

ʤʽʞʭʨʝʙʮʝʚʠʤʠ ʧʦʚʝʨʭʥʷʤʠ ʪʽʣ ʭʨʝʙʮʽʚ. ʄʍɼ ʤʘʶʪʴ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʷʢ ʩʪʨʫʢʪʫʨʘ, 

ʱʦ ʟôʻʜʥʫʻ ʪʽʣʘ ʭʨʝʙʮʽʚ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʟʛʠʥʘʥʥʷ, ʨʦʟʛʠʥʘʥʥʷ, ʙʽʯʥʦʛʦ 

ʟʛʠʥʘʥʥʷ, ʦʙʝʨʪʘʥʥʷ. ʄʍɼ ʟʥʘʭʦʜʷʪʴʩʷ ʧʽʜ ʜʽʻʶ ʨʽʟʥʠʭ ʟʘ ʥʘʧʨʷʤʢʦʤ: ʩʠʣʠ 

ʩʪʠʩʥʝʥʥʷ, ʩʠʣʠ ʨʦʟʪʷʛʥʝʥʥʷ, ʩʠʣʠ ʟʩʫʚʫ, ʩʠʣʠ ʦʙʝʨʪʘʥʥʷ [30]. ʋ ʧʦʣʦʞʝʥʥʽ ʩʪʦʷʯʠ ʽ 

ʩʠʜʷʯʠ ʚʦʥʠ ʥʝʩʫʪʴ ʥʘ ʩʦʙʽ ʪʷʛʘʨ ʛʦʣʦʚʠ, ʪʫʣʫʙʘ ʽ ʚʝʨʭʥʽʭ ʢʽʥʮʽʚʦʢ, ʘ ʪʘʢʦʞ ʚʘʥʪʘʞʽʚ, 

ʱʦ ʧʽʜʥʽʤʘʶʪʴʩʷ. ʋ ʧʦʣʦʞʝʥʥʽ ʩʠʜʷʯʠ ʟ ʦʧʦʨʦʶ ʥʘ ʨʫʢʠ ʜʽʷ ʩʠʣ ʪʷʞʽʥʥʷ ʥʘ ʭʨʝʙʪʦʚʠʡ 

ʩʪʦʚʧ ʜʝʱʦ ʟʤʝʥʰʫʻʪʴʩʷ, ʘ ʚ ʧʦʣʦʞʝʥʥʽ ʣʝʞʘʯʠ ʤʘʡʞʝ ʟʦʚʩʽʤ ʟʥʠʢʘʻ ʽ ʪʠʩʢ ʥʘ ʄʍɼ 

ʩʧʨʠʯʠʥʝʥʠʡ ʣʠʰʝ ʜʽʻʶ ʩʠʣ ʤ'ʷʟʦʚʦʛʦ ʪʦʥʫʩʫ.  

ʅʘʡʙʽʣʴʰʠʡ ʪʠʩʢ ʥʘ ʧʦʧʝʨʝʢʦʚʽ ʭʨʝʙʮʽ ʽ ʄʍɼ ʩʪʚʦʨʶʻʪʴʩʷ ʚ ʧʦʣʦʞʝʥʥʽ ʩʠʜʷʯʠ 

ʙʝʟ ʦʧʦʨʠ ʥʘ ʨʫʢʠ, ʱʦ ʜʦʚʝʜʝʥʦ ʚʠʤʽʨʶʚʘʥʥʷʤ ʪʠʩʢʫ ʚʩʝʨʝʜʠʥʽ ʄʍɼ. ɿʘ ʜʘʥʠʤʠ 

Nachemson A. L. [215] ʫ ʣʶʜʠʥʠ ʟ ʤʘʩʦʶ ʪʽʣʘ 70 ʢʛ ʚ ʧʦʣʦʞʝʥʥʽ ʩʠʜʷʯʠ ʥʘ ʄʍɼ L III-

L IV ʜʽʻ ʩʠʣʘ ʩʪʠʩʥʝʥʥʷ ʫ 700 ʅʴʶʪʦʥ, ʫ ʧʦʣʦʞʝʥʥʽ ʩʪʦʷʯʠ ï ʫ 500 ʅʴʶʪʦʥ ʽ ʚ 

ʧʦʣʦʞʝʥʥʽ ʣʝʞʘʯʠ ï ʫ 250 ʅʴʶʪʦʥ.  

ʇʨʠ ʝʢʩʮʝʥʪʨʠʯʥʦʤʫ ʥʘʧʨʷʤʢʫ ʩʠʣ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʄʍɼ ʥʘʡʙʽʣʴʰʘ ʦʧʽʨʥʽʩʪʴ 

ʡʦʛʦ ʜʦ ʩʠʣ ʩʪʠʩʢʘʥʥʷ ʚʠʷʚʣʷʻʪʴʩʷ ʚ ʧʦʣʦʞʝʥʥʽ ʨʦʟʛʠʥʘʥʥʷ, ʘ ʥʘʡʤʝʥʰʘ ï ʫ 

ʧʦʣʦʞʝʥʥʽ ʟʛʠʥʘʥʥʷ ʚʧʝʨʝʜ [250]. 

ɺ ʩʪʨʫʢʪʫʨʽ ʤʽʞʭʨʝʙʮʝʚʦʛʦ ʜʠʩʢʫ ʚʠʜʽʣʷʶʪʴ ʪʨʠ ʜʽʣʷʥʢʠ: ʜʨʘʛʣʠʩʪʝ ʷʜʨʦ, 

ʚʦʣʦʢʥʠʩʪʝ ʢʽʣʴʮʝ ʪʘ ʰʘʨ ʛʽʘʣʽʥʦʚʦʛʦ ʭʨʷʱʘ ʤʽʞʭʨʝʙʮʝʚʠʭ ʧʦʚʝʨʭʦʥʴ ʪʽʣ ʭʨʝʙʮʽʚ 

[218, 271]. 

ɼʨʘʛʣʠʩʪʝ ʷʜʨʦ ʷʚʣʷʻ ʩʦʙʦʶ ʭʨʷʱʦʧʦʜʽʙʥʫ ʪʢʘʥʠʥʫ ʛʝʣʝʧʦʜʽʙʥʦʾ ʢʦʥʩʠʩʪʝʥʮʽʾ 

ʪʘ ʩʪʘʥʦʚʠʪʴ ʤʘʡʞʝ ʧʦʣʦʚʠʥʫ ʥʝʟʤʽʥʝʥʦʛʦ ʤʽʞʭʨʝʙʮʝʚʦʛʦ ʜʠʩʢʫ. ɼʦ ʩʢʣʘʜʫ ʄʍɼ 

ʚʭʦʜʠʪʴ ʚʦʜʘ, ʘ ʪʘʢʦʞ ʧʨʦʪʝʦʛʣʽʢʘʥʠ, ʢʦʣʘʛʝʥ ʪʘ ʽʥʰʽ ʧʨʦʪʝʾʥʠ ʤʘʪʨʠʢʩʫ [134], ʩʠʥʪʝʟ 
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ʷʢʠʭ ʟʘʣʝʞʠʪʴ ʟʦʢʨʝʤʘ ʚʽʜ ʤʝʭʘʥʽʯʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʄʍɼ [184]. ʄʫʢʦʾʜʥʽ ʤʘʪʝʨʽʘʣʠ 

ʙʘʛʘʪʦʷʜʝʨʥʠʭ ʥʦʪʦʭʦʨʜʥʠʭ ʢʣʽʪʠʥ, ʱʦ ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʨʠ ʥʘʨʦʜʞʝʥʥʽ, ʟʥʠʢʘʶʪʴ 

ʧʨʦʪʷʛʦʤ ʧʝʨʰʦʛʦ ʜʝʩʷʪʠʨʽʯʯʷ, ʧʽʩʣʷ ʯʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʩʪʫʧʦʚʘ ʾʭ ʟʘʤʽʥʘ ʬʽʙʨʦʟʥʦ-

ʭʨʷʱʦʚʦʶ ʪʢʘʥʠʥʦʶ [75]. ɼʨʘʛʣʠʩʪʽ ʷʜʨʘ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʚʠʢʦʥʫʶʪʴ ʨʦʣʴ 

ʘʤʦʨʪʠʟʘʪʦʨʘ ʧʨʠ ʦʩʴʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʥʷʭ ʪʘ ʢʨʘʱʝ ʨʦʟʚʠʥʝʥʽ ʚ ʰʠʡʥʦʤʫ ʽ 

ʧʦʧʝʨʝʢʦʚʦʤʫ ʚʽʜʜʽʣʘʭ ʭʨʝʙʪʘ. ɺʤʽʩʪ ʨʽʜʠʥʠ ʚ ʜʨʘʛʣʠʩʪʦʤʫ ʷʜʨʽ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 

88 % [284], ʘ ʡʦʛʦ ʪʫʨʛʦʨ, ʘ ʪʘʢʦʞ ʛʽʜʨʦʬʽʣʴʥʽʩʪʴ ʙʽʣʴʰ ʚʠʨʘʞʝʥʽ ʚ ʤʦʣʦʜʦʤʫ ʚʽʮʽ [38]. 

ɺʤʽʩʪ ʚʦʜʠ ʚ ʧʫʣʴʧʦʟʥʦʤʫ ʷʜʨʽ ʟʤʽʥʶʻʪʴʩʷ ʟ ʚʽʢʦʤ: 90 % ʫ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ, ʙʣʠʟʴʢʦ 

80 % ʫ 20 ʨʽʯʥʦʤʫ ʚʽʮʽ ʪʘ ʜʦ 70 % ʫ ʚʽʮʽ 60 ʨʦʢʽʚ ʪʘ ʙʽʣʴʰʝ [134]. ɿ ʚʽʢʦʤ ʷʜʨʦ ʄʍɼ 

ʚʪʨʘʯʘʻ ʩʚʦʾ ʝʣʘʩʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʥʘʩʣʽʜʦʢ ʜʝʛʽʜʨʘʪʘʮʽʾ, ʟʥʠʢʘʻ ʯʽʪʢʘ ʤʝʞʘ ʤʽʞ 

ʜʨʘʛʣʠʩʪʠʤ ʷʜʨʦʤ ʽ ʚʦʣʦʢʥʠʩʪʠʤ ʢʽʣʴʮʝʤ. ɼʝʛʝʥʝʨʘʪʠʚʥʦ ʟʤʽʥʝʥʠʡ ʄʍɼ ʩʭʠʣʴʥʠʡ ʜʦ 

ʜʝʬʦʨʤʘʮʽʡ ʧʽʜ ʚʧʣʠʚʦʤ ʦʩʴʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʩʪʘʻ ʤʝʥʰ ʩʪʽʡʢʠʤ ʜʦ ʩʪʠʩʥʝʥʥʷ 

[55], ʚʥʘʩʣʽʜʦʢ ʚʪʨʘʪʠ ʜʨʘʛʣʠʩʪʠʤ ʷʜʨʦʤ ʛʽʜʨʦʩʪʘʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʝʣʘʩʪʠʯʥʦʩʪʽ 

[30] ʪʘ ʟʥʠʞʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʜʠʩʢʦʚʦʛʦ ʪʠʩʢʫ [134]. ɼʘʥʽ ʟʤʽʥʠ ʜʨʘʛʣʠʩʪʦʛʦ ʷʜʨʘ 

ʩʧʨʠʯʠʥʷʶʪʴ ʟʙʽʣʴʰʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʦʣʦʢʥʠʩʪʝ ʢʽʣʴʮʝ, ʱʦ ʻ ʧʨʠʯʠʥʦʶ ʡʦʛʦ 

ʧʦʰʢʦʜʞʝʥʴ ʟ̔ ʚʠʥʠʢʥʝʥʥʷʤ ʢʠʣ [141]. ʄʍɼ, ʱʦ ʟʘʟʥʘʚ ʜʝʛʝʥʝʨʘʪʠʚʥʠʭ ʟʤʽʥ, 

ʩʧʨʠʯʠʥʷʻ ʧʦʨʫʰʝʥʥʷ ʨʫʭʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʟʤʝʥʰʝʥʥʷ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʜʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʝ ʣʠʰʝ ʫ ʩʚʦ̒ʤʫ, ʘʣʝ ʡ ʫ ʩʫʤʽʞʥʠʭ ʩʝʛʤʝʥʪʘʭ [58].  

ɺʦʣʦʢʥʠʩʪʝ ʢʽʣʴʮʝ ʩʬʦʨʤʦʚʘʥʦ ʟ ʢʦʥʮʝʥʪʨʠʯʥʠʭ ʧʣʘʩʪʠʥ ʢʦʣʘʛʝʥʦʚʠʭ ʚʦʣʦʢʦʥ, 

ʷʢʽ ʟʦʨʽʻʥʪʦʚʘʥʽ ʢʦʩʦ ʚʽʜ ʦʜʥʦʛʦ ʭʨʝʙʮʷ ʜʦ ʽʥʰʦʛʦ [246], ʧʝʨʝʧʣʝʪʝʥʽ ʤʽʞ ʩʦʙʦʶ ʚ 

ʨʽʟʥʠʭ ʥʘʧʨʷʤʢʘʭ, ʱʦ ʜʦʟʚʦʣʷʻ ʄʍɼ ʚʠʪʨʠʤʫʚʘʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʠ ʟʛʠʥʘʥʥʽ ʽ 

ʩʢʨʫʯʫʚʘʥʥʽ [58, 145, 198]. ʂʦʣʘʛʝʥʦʚʽ ʚʦʣʦʢʥʘ ʪʦʥʰʽ ʪʘ ʤʝʥʰ ʯʠʩʣʝʥʥʽ ʚ ʜʦʨʟʘʣʴʥʠʭ 

ʚʽʜʜʽʣʘʭ ʚʦʣʦʢʥʠʩʪʦʛʦ ʢʽʣʴʮʷ ʄʍɼ ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʙʽʯʥʠʤʠ ʪʘ ʧʝʨʝʜʥʽʤʠ ʡʦʛʦ 

ʚʽʜʜʽʣʘʤʠ [113, 266]. ʊʘʢʦʞ ʟʘʟʥʘʯʝʥʦ, ʱʦ ʦʜʥʘʢʦʚʽ ʧʨʦʮʝʩʠ ʜʝʛʝʥʝʨʘʮʽʾ ʚʦʣʦʢʥʠʩʪʦʛʦ 

ʢʽʣʴʮʷ ʄʍɼ ʚʽʜʙʫʚʘʶʪʴʩʷ ʫ ʚʩʽʭ ʚʽʜʜʽʣʘʭ ʭʨʝʙʪʘ, ʦʜʥʘʢ ʾʭ ʜʦʨʟʘʣʴʥ ̔ʚʽʜʜʽʣʠ ʟʘʟʥʘʶʪʴ 

ʟʤʽʥ ʟʥʘʯʥʦ ʨʘʥʽʰʝ [103]. ʇʨʠ ʄʈ-ʪʦʤʦʛʨʘʬʽʾ ʪʘʢʦʞ ʜʦʚʦʣʽ ʯʘʩʪʦ ʚʠʷʚʣʷʻʪʴʩʷ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʦʨʽʻʥʪʦʚʘʥʘ ʪʝʤʥʘ ʩʤʫʞʢʘ, ʷʢʘ ʨʦʟʜʽʣʷʻ ʜʨʘʛʣʠʩʪʝ ʷʜʨʦ [52, 303] ï ʮʝ 

ʦʙʫʤʦʚʣʝʥʦ ʥʘʷʚʥʽʩʪʶ ʧʦʨʦʞʥʠʥʠ, ʱʦ ʻ ʧʝʨʝʚʘʞʥʦ ʦʩʦʙʣʠʚʽʩʪʶ ʄʍɼ ʧʦʧʝʨʝʢʦʚʦʛʦ 

ʚʽʜʜʽʣʫ ʭʨʝʙʪʘ [24]. 
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ʊʨʝʪʷ ʜʽʣʷʥʢʘ ʜʠʩʢʘ ï ʪʦʥʢʠʡ ʰʘʨ ʛʽʘʣʽʥʦʚʦʛʦ ʭʨʷʱʘ ʨʦʟʪʘʰʦʚʘʥʠʡ ʥʘ 

ʤʽʞʭʨʝʙʮʝʚʠʭ ʧʦʚʝʨʭʥʷʭ ʩʫʤʽʞʥʠʭ ʭʨʝʙʮʽʚ [169] ʪʘ ʩʬʦʨʤʦʚʘʥʘ ʧʝʨʝʚʘʞʥʦ ʟ 

ʬʽʙʨʦʟʥʦ-ʭʨʷʱʦʚʦʾ ʪʢʘʥʠʥʠ ʪʘ ʛʽʘʣʽʥʦʚʠʭ ʭʨʷʱʦʚʠʭ ʧʣʘʩʪʠʥʦʢ, ʱʦ ʧʨʠʣʷʛʘʶʪʴ ʜʦ 

ʤʽʞʭʨʝʙʮʝʚʠʭ ʧʦʚʝʨʭʦʥʴ ʪʽʣ ʭʨʝʙʮʽʚ.  

ʄʍɼ ʥʝ ʤʘʻ ʢʘʧʽʣʷʨʥʦʾ ʩʽʪʢʠ, ʘ ʚʽʜʧʦʚʽʜʥʦ ʽ ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʷ, ʪʦʤʫ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʞʠʚʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʽʜ ʦʪʦʯʫʶʯʠʭ ʄʍɼ 

ʚʘʩʢʫʣʷʨʠʟʦʚʘʥʠʭ ʪʢʘʥʠʥ [152, 160, 227]. ɾʠʚʣʝʥʥʷ ʄʍɼ ʻ ʧʘʩʠʚʥʠʤ ʽ ʟʥʘʯʥʦʶ 

ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ ʬʘʢʪʦʨʽʚ, ʟʦʢʨʝʤʘ ʚʽʜ ʟʤʽʥ ʚʥʫʪʨʽʰʥʴʦʜʠʩʢʦʚʦʛʦ ʪʠʩʢʫ, 

ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʜʠʬʫʟʽʶ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʯʝʨʝʟ ʤʽʞʭʨʝʙʮʝʚʽ ʧʦʚʝʨʭʥʽ ʪʽʣ ʭʨʝʙʮʽʚ 

[222]. ʈʫʭ ʢʨʦʚʽ ʢʘʧʽʣʷʨʘʤʠ ʧʨʠʣʝʛʣʠʭ ʤʽʞʭʨʝʙʮʝʚʠʭ ʧʦʚʝʨʭʦʥʴ ʪʽʣ ʭʨʝʙʮʽʚ ʤʦʞʝ 

ʙʫʪʠ ʟʤʽʥʝʥʠʡ ʚʥʘʩʣʽʜʦʢ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʚʧʣʠʚʫ 

ʥʽʢʦʪʠʥʫ ʘʙʦ ʚʽʙʨʘʮʽʾ. ʊʨʘʥʩʧʦʨʪ ʨʝʯʦʚʠʥ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʻ ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ 

ʤʽʞʭʨʝʙʮʝʚʦʛʦ ʜʠʩʢʘ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʘʜʘʧʪʘʮʽʶ ʜʦ ʜʦʙʦʚʦʛʦ ʮʠʢʣʫ ʟʤʽʥʠ ʧʝʨʽʦʜʽʚ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʚʽʜʧʦʯʠʥʢʫ [79], ʧʦʜʽʙʥʦ ʜʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʛʽʘʣʽʥʦʚʦʛʦ ʭʨʷʱʘ 

ʩʫʛʣʦʙʦʚʠʭ ʧʦʚʝʨʭʦʥʴ [39]. 

ɼʦ ʥʘʡʙʽʣʴʰ ʚʠʚʯʝʥʠʭ ʧʨʠʯʠʥ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʦʨʫʰʝʥʥʷ ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʷ 

ʭʨʝʙʮʽʚ ʪʘ, ʚʽʜʧʦʚʽʜʥʦ, ʞʠʚʣʝʥʥʷ ʄʍɼ, ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʽʥʪʝʥʩʠʚʥʝ ʟʚʘʧʥʝʥʥʷ 

ʤʽʞʭʨʝʙʮʝʚʠʭ ʧʦʚʝʨʭʦʥʴ ʪʽʣ ʭʨʝʙʮʽʚ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʨʠʣʷʛʘʶʪʴ ʜʦ 

ʤʽʞʭʨʝʙʮʝʚʦʛʦ ʜʠʩʢʘ [152]. 

ʄʝʜʠʯʥʘ ʚʽʟʫʘʣʽʟʘʮʽʷ ʻ ʙʝʟʟʘʧʝʨʝʯʥʦ ʦʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʜʞʝʨʝʣ 

ʦʪʨʠʤʘʥʥʷ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʘʥʘʪʦʤʦ-ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

[232, 233, 259], ʱʦ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʠʞʠʪʪʻʚʦ ʦʪʨʠʤʘʪʠ ʤʦʨʬʦʤʝʪʨʠʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʽʩʪʦʢ [6, 274, 294], ʩʫʛʣʦʙʽʚ [36, 182], ʦʨʛʘʥʽʚ ʣʶʜʠʥʠ [5, 210, 231, 

242], ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʪʘ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʘʥʘʪʦʤʦ-

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ [5, 6, 137].  

ʅʘ ʩʴʦʛʦʜʥʽ ʽʩʥʫʻ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ ʧʦʚôʷʟʘʥʠʭ ʟ ʤʦʨʬʦʤʝʪʨʠʯʥʦʶ 

ʦʮʽʥʢʦʶ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ex vivo (cadaver) [16, 70] ʪʘ in vivo [56, 67, 118, 185].  

ɼʦʩʣʽʜʞʝʥʥʷ ʦʙôʻʤʥʠʭ ʘʥʘʪʦʤʽʯʥʠʭ ʤʦʜʝʣʝʡ ʪʘ ʧʦʛʣʠʙʣʝʥʘ ʤʦʨʬʦʤʝʪʨʽʷ ʟ 

ʦʮʽʥʢʦʶ ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ ʭʨʝʙʮʽʚ, ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ, ʜʫʛʦʚʽʜʨʦʩʪʢʦʚʠʭ ʩʫʛʣʦʙʽʚ 

ʤʘʻ ʥʘ ʤʝʪʽ ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʝʡ, ʱʦ ʚʨʘʭʦʚʫʶʪʴ ʨʦʟʧʦʜʽʣ ʥʘʚʘʥʪʘʞʝʥʴ ʫ ʭʨʝʙʪʦʚʦʤʫ 
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ʩʪʦʚʧʽ [58, 84, 137, 320]. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʻ ʚʘʞʣʠʚʠʤʠ ʜʣʷ ʧʦʛʣʠʙʣʝʥʦʛʦ 

ʨʦʟʫʤʽʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʥʘʪʦʤʽʾ, ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʚʟʘʻʤʦʜʽʾ ʦʢʨʝʤʠʭ 

ʩʪʨʫʢʪʫʨ ʭʨʝʙʪʘ ʧʨʠ ʥʘʚʘʥʪʘʞʝʥʥʽ, ʜʽʘʛʥʦʩʪʠʢʠ, ʚʠʟʥʘʯʝʥʥʷ ʪʘʢʪʠʢʠ ʣʽʢʫʚʘʥʥʷ  

ʟʘʭʚʦʨʶʚʘʥʴ ʭʨʝʙʪʘ.  

ʊʨʠʚʠʤʽʨʥʘ ʤʦʜʝʣʴ ʭʨʝʙʮʽʚ ʪʘ ʭʨʝʙʪʘ ʚ ʤʝʜʠʯʥʽʡ ʜʽʘʛʥʦʩʪʠʯʥʽʡ ʧʨʘʢʪʠʮʽ 

ʙʫʜʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʟʦʙʨʘʞʝʥʴ ʦʪʨʠʤʘʥʠʭ ʫ ʩʘʛʽʪʘʣʴʥʽʡ, ʬʨʦʥʪʘʣʴʥʽʡ ʽ ʘʢʩʽʘʣʴʥʽʡ 

(ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ) ʧʣʦʱʠʥʘʭ. ɸʥʘʣʽʟ ʢʦʥʛʨʫʝʥʪʥʦʩʪʽ ʬʘʩʝʪʦʢ ʜʫʛʦʚʽʜʨʦʩʪʢʦʚʠʭ 

ʩʫʛʣʦʙʽʚ ʜʦʮʽʣʴʥʦ ʧʨʦʚʦʜʠʪʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʦʙʨʘʞʝʥʴ ʦʪʨʠʤʘʥʠʭ ʚ ʘʢʩʽʘʣʴʥʽʡ 

ʧʣʦʱʠʥʽ ʩʢʘʥʫʚʘʥʥʷ [273]; ʦʮʽʥʢʘ ʪʽʣ ʭʨʝʙʮʽʚ, ʧʝʨʝʜʥʴʦʾ ʪʘ ʟʘʜʥʴʦʾ ʧʦʚʟʜʦʚʞʥʽʭ 

ʟʚ'ʷʟʦʢ, ʞʦʚʪʠʭ ʟʚ'ʷʟʦʢ, ʧʦʧʝʨʝʯʥʦʛʦ ʪʘ ʦʩʪʠʩʪʦʛʦ ʚʽʜʨʦʩʪʢʽʚ ʧʨʦʚʦʜʠʪʴʩʷ ʟʜʝʙʽʣʴʰʦʛʦ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʦʙʨʘʞʝʥʴ ʦʪʨʠʤʘʥʠʭ ʫ ʬʨʦʥʪʘʣʴʥʽʡ ʽ ʩʘʛʽʪʘʣʴʥʽʡ ʧʣʦʱʠʥʘʭ [147]. 

ʄʝʪʦʜʠ ʚʽʟʫʘʣʽʟʘʮʽʾ ʻ ʥʝʽʥʚʘʟʠʚʥʠʤʠ ʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʩʪʘʥʫ 

ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ, ʟʦʢʨʝʤʘ ʭʨʝʙʪʘ [123, 204, 289]. ʅʘʧʨʠʢʣʘʜ, ʢʽʩʪʢʦʚʘ 

ʜʝʥʩʠʪʦʤʝʪʨʽʷ ʚʚʘʞʘʻʪʴʩʷ çʟʦʣʦʪʠʤ ʩʪʘʥʜʘʨʪʦʤè ʚʠʟʥʘʯʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ 

ʪʢʘʥʠʥʠ ʟ ʤʝʪʦʶ ʜʽʘʛʥʦʩʪʠʢʠ ʦʩʪʝʦʧʦʨʦʟʫ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʠʟʠʢʽʚ ʧʝʨʝʣʦʤʽʚ [122]. 

ɿ ʤʦʤʝʥʪʫ ʚʧʨʦʚʘʜʞʝʥʥʷ ʂʊ ʪʘ ʄʈʊ ʜʦʩʣʽʜʞʝʥʴ ʫ ʨʫʪʠʥʥʫ ʤʝʜʠʯʥʫ ʧʨʘʢʪʠʢʫ ʬʘʭʽʚʮʽ 

ʧʦʯʘʣʠ ʥʝ ʪʽʣʴʢʠ ʦʧʠʩʫʚʘʪʠ ʟʤʽʥʠ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ ʪʘ ʩʢʝʣʝʪʫ, ʘʣʝ ʪʘʢʦʞ ʩʪʘʣʠ 

ʥʘʤʘʛʘʪʠʩʷ ʧʨʦʚʦʜʠʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʮʠʭ ʩʪʨʫʢʪʫʨ, ʟʦʢʨʝʤʘ ʭʨʝʙʮʽʚ ʪʘ ʤʽʞʭʨʝʙʮʝʚʠʭ 

ʜʠʩʢʽʚ, ʱʦ ʥʝʦʙʭʽʜʥʦ ʜʣʷ ʢʽʣʴʢʽʩʥʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʜʽʘʛʥʦʟʫ, ʘ ʪʘʢʦʞ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʙʽʣʴʰ ʢʦʥʢʨʝʪʥʦʛʦ ʧʦʥʷʪʪʷ ʥʦʨʤʠ, ʱʦ ʻ ʜʫʞʝ ʚʘʞʣʠʚʠʤ ʜʣʷ ʥʦʨʤʦʣʦʛʽʾ. 

ɺʽʜʟʥʘʯʝʥʘ ʚʽʢʦʚʘ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʨʦʟʤʽʨʽʚ ʧʦʧʝʨʝʢʦʚʠʭ ʭʨʝʙʮʽʚ [203] ʪʘ ʭʨʝʙʪʦʚʦʛʦ 

ʢʘʥʘʣʫ ʣʶʜʠʥʠ [183]. 

J. M. Littlejohn et al. [178] ʨʦʟʛʣʷʜʘʚ ʢʽʥʝʤʘʪʠʢʫ ʦʢʨʝʤʦ ʚʟʷʪʠʭ ʩʫʛʣʦʙʽʚ ʫ 

ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʟ ʭʨʝʙʪʦʤ ʷʢ ʮʽʣʽʩʥʦʶ ʩʪʨʫʢʪʫʨʦʶ, ʪʘʢ ʽ ʟ ʦʢʨʝʤʠʤʠ ʡʦʛʦ ʯʘʩʪʠʥʘʤʠ. 

ʅʠʤ ʙʫʣʠ ʚʚʝʜʝʥʥʽ ʪʘʢʽ ʪʝʨʤʽʥʠ, ʷʢ ʧʽʚʦʪ, ʜʫʛʠ, ʘʪʠʧʦʚʽ ʭʨʝʙʮʽ, ʮʝʥʪʨ ʩʠʣʠ ʪʷʞʽʥʥʷ, 

ʧʝʨʝʜʥʴʦ-ʟʘʜʥʽʡ ʙʘʣʘʥʩ, ʢʦʥʮʝʧʮʽʷ çʦʩʪʝʦʧʘʪʠʯʥʠʭ ʮʝʥʪʨʽʚè, ʢʦʥʮʝʧʮʽʷ çʮʝʥʪʨʽʚ 

ʦʩʮʠʣʷʮʽʾè. ʈʦʣʴ ʩʧʨʘʚʞʥʽʭ ʧʽʚʦʪ ʚ ʭʨʝʙʪʽ ʚʽʜʽʛʨʘʶʪʴ ʩʝʛʤʝʥʪʠ, ʷʢʽ ʧʦʚ'ʷʟʫʶʪʴ ʤʽʩʮʷ, 

ʜʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʽʥʘ ʚʠʛʠʥʫ ʜʫʛ. 

ʇʨʝʜʩʪʘʚʣʝʥʽ ʚ ʨʽʟʥʠʭ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣʘʭ ʣʽʥʽʡʥʽ ʨʦʟʤʽʨʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ 

ʟʘʣʝʞʥʦ ʚʽʜ ʟʘʩʪʦʩʦʚʘʥʦʛʦ ʤʝʪʦʜʫ ʦʙʩʪʝʞʝʥʥʷ ʪʘ ʤʝʪʦʜʠʢʠ ʚʠʤʽʨʶʚʘʥʥʷ [132, 229, 
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281]. ʋ ʣʽʪʝʨʘʪʫʨʽ ʧʨʠʩʫʪʥʽ ʦʢʨʝʤʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʩʚʷʯʝʥʽ ʚʠʚʯʝʥʥʁ  ʄʍɼ ʷʢ 

ʦʙôʻʤʥʦʾ ʩʪʨʫʢʪʫʨʠ, ʫ ̫ ʢʠʭ ʦʙôʻʤ ʚʠʟʥʘʯʘʚʩʷ ʤʘʪʝʤʘʪʠʯʥʦ [114]. ʈʝʬʝʨʝʥʪʥʽ ʟʥʘʯʝʥʥʷ 

ʚʠʩʦʪʠ ʜʠʩʢʘ ʘʙʦ ʪʽʣʘ, ʧʨʠʜʘʪʥʽ ʜʣʷ ʢʽʣʴʢʽʩʥʦʛʦ ʧʦʨʽʚʥʷʥʥʷ ʟ ʜʘʥʠʤʠ, ʱʝ ʥʝ 

ʚʩʪʘʥʦʚʣʝʥʽ.  

ʍʦʜʞʘʻʚʘ ɼ. ɯ. [26] ʧʨʦʚʦʜʠʣʘ ʂʊ- ʪʘ ʄʈʊ-ʤʦʨʬʦʤʝʪʨʽʶ ʭʨʝʙʮʽʚ ʪʘ 

ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʧʦʧʝʨʝʢʦʚʦʛʦ ʚʽʜʜʽʣʫ ʭʨʝʙʪʘ ʚ ʯʦʣʦʚʽʢʽʚ ʪʘ ʞʽʥʦʢ ɯ ʪʘ ɯɯ ʧʝʨʽʦʜʽʚ 

ʟʨʽʣʦʛʦ ʚʽʢʫ ʪʘ ʚʠʟʥʘʯʠʣʘ ʣʽʥʽʡʥʽ ʨʦʟʤʽʨʠ ʭʨʝʙʮʽʚ ʪʘ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ. ɺʽʜʤʽʪʠʣʘ 

ʱʦ ʚʠʩʦʪʘ ʪʽʣ ʭʨʝʙʮʽʚ ʫ ʥʦʨʤʽ ʻ ʙʽʣʴʰʦʶ ʚʽʜ Lɯ (27,90Ñ0,38 ʤʤ) ʜʦ LIII (29,93 ʤʤ), ʘ 

ʧʦʪʽʤ ʟʤʝʥʰʫʻʪʴʩʷ ʜʦ 24,35 ʤʤ ʫ LV. ʋ ʜʦʩʣʽʜʞʝʥʽ ʥʘʚʝʜʝʥʽ ʩʝʨʝʜʥʽ ʥʦʨʤʘʪʠʚʥʽ 

ʧʦʢʘʟʥʠʢʠ ʚʠʩʦʪʠ ʄʍɼ LI-L II (8,33Ñ0,26 ʤʤ), LII-L III (9,56Ñ0,28 ʤʤ), LIII -L IV (8,83Ñ0,31 

ʤʤ), LV-SI (8,40Ñ0,30 ʤʤ) ʪʘ ʧʨʠ ʦʩʪʝʦʭʦʥʜʨʦʟʽ ʄʍɼ LI-LII (5,99Ñ0,18 ʤʤ), LII-L III 

(6,01Ñ0,23 ʤʤ), LIII-L IV (6,13Ñ0,18 ʤʤ), LV-SI (5,77Ñ0,19 ʤʤ). ɺʠʟʥʘʯʝʥʦ, ʱʦ ʧʨʠ 

ʜʝʛʝʥʝʨʘʪʠʚʥʦ-ʜʠʩʪʨʦʬʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʭʨʝʙʪʘ ʚʠʩʦʪʘ ʪʽʣ ʭʨʝʙʮʽʚ ʪʘ 

ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʥʠʞʯʘ ʚ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 20 % ʪʘ 25 % ʚʽʜʧʦʚʽʜʥʦ. 

ʋ ʨʦʙʦʪʽ ɻʨʽʚʘʩ ʊ. et al. [118] ʙʫʣʠ ʚʩʪʘʥʦʚʣʝʥʽ ʛʝʥʜʝʨʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʟʤʽʨʽʚ 

ʛʨʫʜʥʠʭ ʽ ʧʦʧʝʨʝʢʦʚʠʭ ʭʨʝʙʮʽʚ, ʧʨʦʩʪʝʞʝʥʘ ʜʠʥʘʤʽʢʘ ʟʤʽʥ ʧʝʨʝʜʥʽʭ ʽ ʟʘʜʥʽʭ ʚʠʩʦʪ ʪʽʣ 

ʭʨʝʙʮʽʚ ʪʘ ʦʧʠʩʘʥʽ ʤʦʨʬʦʤʝʪʨʠʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ LV. 

ɿʘʚʜʷʢʠ ʩʫʯʘʩʥʠʤ ʤʝʪʦʜʘʤ ʚʽʟʫʘʣʽʟʘʮʽʾ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʪʽʣʘ ʭʨʝʙʮʽʚ ʤʦʞʫʪʴ ʤʘʪʠ 

ʜʚʘ ʨʽʟʥʠʭ ʧʝʨʠʬʝʨʽʡʥʠʭ ʢʽʩʪʢʦʚʠʭ ʢʨʘʾ [287], ʮʝ ʧʦʷʩʥʶʻʪʴʩʷ ʽʩʥʫʚʘʥʥʷʤ ʢʽʣʴʮʝʚʦʛʦ 

ʘʧʦʬʽʟʫ ʪʘ ʫʚʽʛʥʫʪʦʶ ʬʦʨʤʦʶ ʤʽʞʭʨʝʙʮʝʚʠʭ ʧʦʚʝʨʭʦʥʴ ʪʽʣ ʭʨʝʙʮʽʚ [168]. 

ʋ ʟʚôʷʟʢʫ ʟ ʧʦʰʠʨʝʥʥʷʤ ʧʘʪʦʣʦʛʽʾ ʭʨʝʙʪʘ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ, ʽʩʥʫʶʪʴ ʨʦʙʦʪʠ 

ʧʨʠʩʚʷʯʝʥ ̔ ʚʠʚʯʝʥʥʶ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʄʍɼ, ʦʢʨʝʤʽ ʟ ʷʢʠʭ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣʠʮ ̔1.1 [42, 59, 132, 136, 146, 156, 204, 232, 281, 314]. 

ɺʘʞʣʠʚʠʤ ʻ ʚʨʘʭʫʚʘʥʥʷ ʩʪʘʪʝʚʠʭ ʪʘ ʚʽʢʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʘʨʘʤʝʪʨʽʚ ʄʍɼ 

[136]. ʊʦʯʥʽ ʤʦʨʬʦʤʝʪʨʠʯʥʽ ʜʘʥʽ ʻ ʚʘʞʣʠʚʠʤʠ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʰʪʫʯʥʠʭ ʄʍɼ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʜʝʢʚʘʪʥʦʛʦ ʢʦʥʪʘʢʪʫ ʧʨʦʪʝʟ-ʭʨʝʙʝʮʴ ʪʘ ʚʽʨʥʦʛʦ ʨʦʟʧʦʜʽʣʫ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʟ ʤʝʪʦʶ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʙʽʦʤʝʭʘʥʽʢʠ ʭʨʝʙʪʘ. ʂʦʥʩʪʘʪʫʻʤʦ, 

ʱʦ ʧʦʪʦʯʥʽ ʟʥʘʥʥʷ ʧʨʦ ʛʝʦʤʝʪʨʽʶ ʭʨʝʙʪʘ ʦʙʤʝʞʝʥʽ ʘʙʦ ʱʦʜʦ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʽ  
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ʊʘʙʣʠʮʷ 1.1. 

ʄʦʨʬʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʧʦʧʝʨʝʢʦʚʦʛʦ ʚʽʜʜʽʣʫ ʭʨʝʙʪʘ ʟʘ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʠ (MÑSD, ʤʤ) 
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Mirab, S. 

(2018)

K¥KSAL, V. ʽ 

ʩʧʽʚʘʚʪ.  (2020)  

 ·ƛŀƻΣ YΦ ͭ͊ 

͍͍ͫͨ͊ͭ͜Φ όнлмуύ

ʉʧʦʩʽʙ ʜʦʩʣʽʜʞʝʥʥʷʄʈʊ, ʨʝʥʪʛʝʥʽʚʩʴʢʝ
ʄʦʨʬʦʣʦʛʽʯʥʝ ʪʘ 

ʂʊ, ʄʈʊ
ʄʈʊ ʄʈʊ ʂʊ

ʉʪʘʪʴ ʯʦʣ ʽ ʞʽʥʯʦʣ ʞʽʥ ʯʦʣ ʞʽʥ ʯʦʣ ʞʽʥ ʯʦʣ ʞʽʥ ʯʦʣ ʽ ʞʽʥʯʦʣ ʞʽʥ ʯʦʣ ʽ ʞʽʥʯʦʣ ʽ ʞʽʥʯʦʣ ʽ ʞʽʥ

ʂʽʣʴʢʽʩʪʴ ʚʠʧʘʜʢʽʚ39 138 40 13 12 50 50 54 55 120 131 109 14 37 62

ɺʠʩʦʪʘ  ʧʝʨʝʜʥʷ, ʤʤ 6,73 7,12 10,82Ñ1,59 6,6Ñ1,9 5.27±1.41

ɺʠʩʦʪʘ ʩʝʨʝʜʥʷ, ʤʤ 7,8 8,48 10,00Ñ1,89 7.53±1.48

ɺʠʩʦʪʘ ʟʘʜʥʷ, ʤʤ 5,01 9,73 7,31Ñ1,71 4,7Ñ1,3

ʇʦʧʝʨʝʯʥʠʡ ʨʦʟʤʽʨ, ʤʤ 48,24Ñ2,23 46.00±3.28

ʇʝʨʝʜʥʴʦ-ʟʘʜʥʽʡ ʨʦʟʤʽʨ, ʤʤ 30,23Ñ2,71 33.21±2.46

ɺʠʩʦʪʘ  ʧʝʨʝʜʥʷ, ʤʤ 8,29 8,41 9,65 13,09Ñ1,217,9Ñ1,7 6.56±1.69

ɺʠʩʦʪʘ ʩʝʨʝʜʥʷ, ʤʤ 8,39 9,12 11,59Ñ1,51 8.84±1.60

ɺʠʩʦʪʘ ʟʘʜʥʷ, ʤʤ 5,96 6,2 8,58Ñ1,66 5,4Ñ1,4

ʇʦʧʝʨʝʯʥʠʡ ʨʦʟʤʽʨ, ʤʤ 51,27Ñ1,92 48.90±3.39

ʇʝʨʝʜʥʴʦ-ʟʘʜʥʽʡ ʨʦʟʤʽʨ, ʤʤ 32,03Ñ2,43 35.94±2.53

ɺʠʩʦʪʘ  ʧʝʨʝʜʥʷ, ʤʤ 9,88 9,73 11,3 15,21Ñ1,248,5Ñ2,3 7.94±1.45

ɺʠʩʦʪʘ ʩʝʨʝʜʥʷ, ʤʤ 9,57 9,8 12,45Ñ1,79 9.99±1.37

ɺʠʩʦʪʘ ʟʘʜʥʷ, ʤʤ 6,63 7,24 9,08Ñ1,22 6,0Ñ2,0

ʇʦʧʝʨʝʯʥʠʡ ʨʦʟʤʽʨ, ʤʤ 54,8Ñ3,649,7±3,2 52,59Ñ 1,69 
50.96±6.73

ʇʝʨʝʜʥʴʦ-ʟʘʜʥʽʡ ʨʦʟʤʽʨ, ʤʤ 40,3Ñ2,437,0Ñ2,6 32,86Ñ2,44 37.15±2.39

ɺʠʩʦʪʘ  ʧʝʨʝʜʥʷ, ʤʤ 10,74 10,92 12,75 18,14Ñ 1,49 10,5Ñ2,6 9.22±1.60

ɺʠʩʦʪʘ ʩʝʨʝʜʥʷ, ʤʤ 9,73 10,83 13,82Ñ1,96 10.62±1.61

ɺʠʩʦʪʘ ʟʘʜʥʷ, ʤʤ 7,12 7,32 10,14Ñ1,01 5,9Ñ1,5

ʇʦʧʝʨʝʯʥʠʡ ʨʦʟʤʽʨ, ʤʤ 55,9Ñ3,250,3±3,2 55,12Ñ1,69 53.67±3.77

ʇʝʨʝʜʥʴʦ-ʟʘʜʥʽʡ ʨʦʟʤʽʨ, ʤʤ 40,6Ñ2,636,8Ñ2,3 33,08Ñ2,37 37.71±2.43

ɺʠʩʦʪʘ  ʧʝʨʝʜʥʷ, ʤʤ 10,19 9,74 12,03 18,71Ñ1,6111,2Ñ3,1 10.54±2.62

ɺʠʩʦʪʘ ʩʝʨʝʜʥʷ, ʤʤ 8,97 9,77 12,99Ñ2,53 9.48±1.98

ɺʠʩʦʪʘ ʟʘʜʥʷ, ʤʤ 5,92 6,2 8,51Ñ1,08

ʇʦʧʝʨʝʯʥʠʡ ʨʦʟʤʽʨ, ʤʤ 55,0Ñ4,049,3±3,9 52,87Ñ2,145,2Ñ1,450.98±4.11

ʇʝʨʝʜʥʴʦ-ʟʘʜʥʽʡ ʨʦʟʤʽʨ, ʤʤ 40,1Ñ3,235,3Ñ2,3 31,33Ñ2,55 35.97±2.56

ʄʈʊ ʂʊ

Hong C. H. ɯ 

ʩʧʽʚʘʚʪ. (2010)

ʤ
ʽ
ʞ
ʭ
ʨ
ʝ
ʙ
ʮ
ʝ
ʚ
ʠ
ʡ
 
ʜ
ʠ
ʩ
ʢ

ʄʈʊ
ʄʦʨʬʦʣʦʛʽʯʥʝ ʪʘ 

ʄʈʊ
ʂʊ

Bach K ʪʘ ʩʧʽʚʘʚʪ. 

(2018)
Tang R. (2017)

¥ZDOĴAN S ʪʘ 

ʩʧʽʚʘʚʪ. (2015)

Karabekir, H. S. ʽ 

ʩʧʽʚʘʚʪ.  (2011)  

˸ͦͪͺ͔͙ͦͣͭͪ;ͤ͜ ͔͙ͨ͊ͪ͊ͣͭͪ ͣ͗͜ͻ͔ͪ͋ͼ͔͍͙ͻ ͙͍͒ͫ͟͜ ͔͔͍͎ͨͦͨͪͦͦͦ͟ ͍͒͒ͯ͜͜͡ ͻ͔ͪ͋ͭ͊ ͊͘ ͙͙͒͊ͤͣ ͔͙ͭͪ͊ͭͯͪ͜͡ όaҕ)̀

7,91 6.9 Ñ 1.3 5.8 Ñ 0.9

L1-L2

8,8Ñ1,6.8,8Ñ1,79.46Ñ0.869.81Ñ0.95

L2-L3

9,5Ñ1,5 9,8Ñ1,39.68Ñ0.9 9.42Ñ0.68

L5-S1

11Ñ1 9.84Ñ0.68  8.8 Ñ 1.6 

8.53Ñ0.76 8.7 Ñ 1.5 

L4-L5

11,6Ñ4,3 12,0Ñ3,310.38Ñ0.72 9.69Ñ0.79

L3-L4

11,0Ñ2,1 10,8Ñ1,810.04Ñ0.76 

9,4Ñ1,4

8,4Ñ1,3

9,3Ñ1,3

10,1Ñ1,3

10,5Ñ1,5

8.6 Ñ 1.8

9.2 Ñ 1.6 8.5 Ñ 1.6

7.6 Ñ 1.2

8.1 Ñ 1.4 6.9 Ñ 1.1



38 
 

ʚʠʙʽʨʢʦʚʠʭ ʩʫʢʫʧʥʦʩʪʝʡ, ʘʙʦ ʱʦʜʦ ʪʦʯʥʦʩʪʽ ʪʘ ʧʦʚʥʦʪʠ ʚʠʤʽʨʶʚʘʥʴ [281]. 

ɯʥʜʠʚʽʜʫʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʩʪʨʫʢʪʫʨʠ ʪʘ ʬʫʥʢʮʽʾ ʦʨʛʘʥʽʟʤʫ ʬʦʨʤʫʶʪʴ ʡʦʛʦ ʦʩʦʙʣʠʚʫ 

ʨʝʘʢʮʽʶ ʥʘ ʚʧʣʠʚ ʬʘʢʪʦʨʽʚ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʩʧʨʠʯʠʥʷʶʪʴ ʪʠʧʦʚʽ, ʧʨʦʪʝ ʥʝ 

ʟʘʚʞʜʠ ʦʜʥʘʢʦʚʽ, ʩʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ ʚʩʴʦʛʦ ʪʽʣʘ ʪʘ ʦʢʨʝʤʠʭ ʡʦʛʦ ʩʢʣʘʜʦʚʠʭ [1]. 

ʅʘ ʦʩʥʦʚʽ ʄʈʊ-ʤʦʨʬʦʤʝʪʨʽʾ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʙʫʣʦ ʜʦʚʝʜʝʥʦ, ʱʦ ʚʘʨʽʘʮʽʾ 

ʚʠʩʦʪʠ ʙʽʣʴʰʝ ʦʙʫʤʦʚʣʝʥʽ ʛʝʥʜʝʨʥʦʶ ʧʨʠʥʘʣʝʞʥʽʩʪʶ, ʥʽʞ ʚʽʢʦʤ [42, 229, 281]. 

ʈʝʪʝʣʴʥʝ ʜʦʚʛʦʩʪʨʦʢʦʚʝ ʢʽʣʴʢʽʩʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ 

ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ Belavy D. L. et al. [45], ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʊ2-ʟʚʘʞʝʥʽ ʄʈ-

ʟʦʙʨʘʞʝʥʥʷ ʧʦʧʝʨʝʢʦʚʦʛʦ ʚʽʜʜʽʣʫ ʭʨʝʙʪʘ ʯʦʣʦʚʽʢʽʚ ʪʘ ʘʥʘʣʽʟʫʚʘʣʠ ʥʝ ʪʽʣʴʢʠ 

ʤʦʨʬʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʄʍɼ, ʘʣʝ ʽ ʚʤʽʩʪ ʪʘ ʨʦʟʧʦʜʽʣ ʚʦʜʠ ʚ ʥʠʭ, ʱʦ ʜʦʟʚʦʣʠʣʦ 

ʚʩʪʘʥʦʚʠʪʠ ʨʘʥʥʽ ʦʟʥʘʢʠ ʜʝʛʝʥʝʨʘʪʠʚʥʦ-ʜʠʩʪʨʦʬʽʯʥʠʭ ʟʤʽʥ ʄʍɼ.  

ʄʈʊ hʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʦʟʥʘʢ ʜʝʛʝʥʝʨʘʪʠʚʥʦ-

ʜʠʩʪʨʦʬʽʯʥʠʭ ʟʤʽʥ ʭʨʝʙʪʘ, ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʜʠʬʝʨʝʥʮʽʡʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ [297]. ʋ 

ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʘʮʽʻʥʪʽʚ ʧʦʧʝʨʝʢʦʚʠʡ ʙʽʣʴ ʙʫʚ ʟʫʤʦʚʣʝʥʠʡ ʧʘʪʦʣʦʛʽʯʥʠʤʠ ʟʤʽʥʘʤʠ 

ʩʘʤʝ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ. ʇʨʦʪʝ ʦʢʨʝʤʽ ʘʚʪʦʨʠ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʄʈʊ, ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʚʽʜʩʫʪʥʽʩʪʴ ʧʨʷʤʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ ʩʪʫʧʝʥʝʤ 

ʚʠʨʘʞʝʥʦʩʪʽ ʜʝʛʝʥʝʨʘʪʠʚʥʦ-ʜʠʩʪʨʦʬʽʯʥʠʭ ʟʤʽʥ ʄʍɼ ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʙʦʣʴʦʚʦʛʦ 

ʩʠʥʜʨʦʤʫ [280]. 

ɼʣʷ ʚʩʝʙʽʯʥʦʾ ʦʮʽʥʢʠ ʪʘ ʷʢʽʩʥʦʾ ʤʦʨʬʦʤʝʪʨʽʾ ʦʢʨʝʤʦʛʦ ʄʍɼ ʽʜʝʘʣʴʥʠʤ ʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʘʛʘʪʦʧʣʦʱʠʥʥʠʭ ʟʦʙʨʘʞʝʥʴ ʧʣʦʱʠʥʘʭ. ɯʥʬʦʨʤʘʪʠʚʥʽʩʪʴ 

ʪʦʤʦʛʨʘʬʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʣʠʚʦ ʪʘʢʦʞ ʧʦʢʨʘʱʠʪʠ ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʢʦʥʪʨʘʩʪʥʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʧʽʜʚʠʱʫʶʪʴ ʪʦʯʥʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʪʫʨʫ ʄʍɼ ʫ ʟʚôʷʟʢʫ ʟ̔ 

ʟʙʽʣʴʰʝʥʥʷ ʯʽʪʢʦʩʪʽ ʤʝʞʽ ʤʽʞ ʘʚʘʩʢʫʣʷʨʥʠʤ ʄʍɼ ʪʘ ʚʘʩʢʫʣʷʨʠʟʦʚʘʥʠʤʠ ʦʪʦʯʫʶʯʠʤʠ 

ʩʪʨʫʢʪʫʨʘʤʠ [40]. ɺʘʞʣʠʚʠʤ ʻ ʜʦʢʣʘʜʥʽʩʪʴ ʪʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʦʧʠʩʫ ʤʝʪʦʜʠʢʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʤʝʪʦʶ ʧʦʜʘʣʴʰʦʛʦ ʾʾ ʚʽʜʪʚʦʨʝʥʥʷ. ɼʦʩʣʽʜʥʠʢʠ ʥʘʜʘʶʪʴ ʦʧʠʩʠ ʤʝʪʦʜʽʚ 

ʽʟ ʦʢʨʝʤʠʤʠ ʜʝʪʘʣʷʤʠ [117, 223] ʽ ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʮʽ ʜʝʪʘʣʽ ʻ ʥʝʜʦʩʪʘʪʥʽʤʠ ʜʣʷ 

ʨʝʧʣʽʢʘʮʽʾ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʥʘʷʚʥʽʩʪʴ ʙʘʛʘʪʦʯʠʩʝʣʴʥʠʭ ʥʘʫʢʦʚʠʭ ʨʦʙʽʪ, 

ʧʨʠʩʚʷʯʝʥʠʭ ʚʠʚʯʝʥʥʶ ʤʦʨʬʦʤʝʪʨʽʾ ʭʨʝʙʮʽʚ ʪʘ ʄʍɼ ʚ ʥʦʨʤʽ ʪʘ ʧʘʪʦʣʦʛʽʾ, ʽʩʥʫʻ ʥʠʟʢʘ 

ʦʙʤʝʞʝʥʴ, ʷʢʘ ʥʝ ʜʦʟʚʦʣʷʻ ʧʦʚʥʦʮʽʥʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ ʨʝʟʫʣʴʪʘʪʠ ʷʢ ʝʪʘʣʦʥ ʜʣʷ 
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ʜʠʟʘʡʥʫ ʰʪʫʯʥʠʭ ʝʥʜʦʧʨʦʪʝʟʽʚ, ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʘ ʽʤʧʣʘʥʪʘʮʽʷ ʷʢʠʭ ʤʦʞʝ ʟʥʘʯʥʦ 

ʧʦʣʽʧʰʠʪʠ ʷʢʽʩʪʴ ʞʠʪʪʷ ʚ ʧʘʮʽʻʥʪʽʚ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʦʧʝʨʘʮʽʡ. ɼʦ 

ʮʠʭ ʦʙʤʝʞʝʥʴ ʤʦʞʣʠʚʦ ʚʽʜʥʝʩʪʠ ʥʝʚʝʣʠʢʽ ʚʠʙʽʨʢʠ ʧʘʮʽʻʥʪʽʚ, ʫʩʝʨʝʜʥʝʥʽ ʧʦʢʘʟʥʠʢʠ 

ʙʝʟ ʦʛʣʷʜʫ ʥʘ ʛʝʥʜʝʨʥʽ ʪʘ ʚʽʢʦʚʽ ʦʩʦʙʣʠʚʦʩʪʽ. ʂʦʥʩʪʠʪʫʮʽʡʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʥʘʷʚʥʽʩʪʴ 

ʩʫʧʫʪʥʽʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʦʩʦʙʣʠʚʦʩʪʽ ʩʧʦʩʦʙʫ ʞʠʪʪʷ ʪʘ ʬʽʟʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʟʨʽʜʢʘ 

ʚʨʘʭʦʚʫʶʪʴʩʷ ʚ ʩʫʯʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ. ʊʘʢʦʞ ʩʣʽʜ ʧʨʠʡʥʷʪʠ ʜʦ ʫʚʘʛʠ, ʱʦ 

ʤʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʩʪʨʫʢʪʫʨ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ ʯʘʩʪʦ ʚʠʧʝʨʝʜʞʘʶʪʴ ʢʣʽʥʽʯʥʽ 

ʧʨʦʷʚʠ. ɺʝʣʴʤʠ ʘʢʪʫʘʣʴʥʠʤ  ̒ ʚʠʚʯʝʥʥ ̫ ʥʦʨʤʘʪʠʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʾʭ 

ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʷ, ʧʦʰʫʢ ʢʨʠʪʝʨʽʾʚ ʨʘʥʥʽʭ ʧʨʦʷʚʽʚ ʧʘʪʦʣʦʛʽʯʥʠʭ ʟʤʽʥ, ʷʢʽ ʤʦʞʣʠʚʦ 

ʚʠʢʦʨʠʩʪʘʪʠ ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʜʘʥʠʭ ʂʊ, ʄʈʊ, ʨʝʥʪʛʝʥʦʛʨʘʬʽʾ. 

ʆʪʨʠʤʘʥʥʷ ʪʦʯʥʠʭ ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ ʦʢʨʝʤʠʭ ʘʥʘʪʦʤʽʯʥʠʭ ʯʘʩʪʠʥ ʭʨʝʙʮʽʚ, 

ʤʦʨʬʦʤʝʪʨʽʷ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʻ ʚʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʜʣʷ ʚʠʚʯʝʥʥʷ ʚʟʘʻʤʦʟʚôʷʟʢʫ 

ʩʪʨʫʢʪʫʨʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟ ʤʝʭʘʥʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ʋʨʘʭʫʚʘʥʥʷ ʣʽʥʽʡʥʠʭ ʪʘ 

ʧʨʦʩʪʦʨʦʚʠʭ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʭʨʝʙʮʽʚ, ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʪʘ ʭʨʝʙʪʘ ʚ 

ʮʽʣʦʤʫ ʥʝʦʙʭʽʜʥʦ ʜʣʷ ʨʦʟʨʦʙʢʠ ʝʬʝʢʪʠʚʥʠʭ ʤʦʜʝʣʝʡ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʽ ʦʮʽʥʢʠ ʨʠʟʠʢʫ 

ʚʠʥʠʢʥʝʥʥʷ ʟʤʽʥ ʫ ʭʨʝʙʪʽ, ʧʦʚôʷʟʘʥʦʛʦ ʟ ʬʽʟʠʯʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʪʘ 

ʧʝʨʝʥʘʚʘʥʪʘʞʝʥʥʷʤ. 

 

1.3. ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʚʠʚʯʝʥʥʷ ʧʨʦʧʦʨʮʽʡʥʠʭ ʩʦʤʘʪʦ-ʚʝʨʪʝʙʨʘʣʴʥʠʭ 

ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʟʘʣʝʞʥʦ ʚʽʜ ʚʽʢʫ ʽ ʩʪʘʪʽ ʚ ʥʦʨʤʽ ʪʘ ʧʨʠ ʧʘʪʦʣʦʛʽʾ  

 

çɸʥʪʨʦʧʦʣʦʛʽʷ ï ʮʝ ʥʘʫʢʘ ʧʨʦ ʧʦʭʦʜʞʝʥʥʷ ʡ ʝʚʦʣʶʮʽʶ ʣʶʜʠʥʠ, ʫʪʚʦʨʝʥʥʷ 

ʣʶʜʩʴʢʠʭ ʨʘʩ ʽ ʧʨʦ ʥʦʨʤʘʣʴʥʽ ʚʘʨʽʘʮʽʾ ʬʽʟʠʯʥʦʾ ʙʫʜʦʚʠ ʣʶʜʠʥʠè [2]. ɸʥʪʨʦʧʦʤʝʪʨʽʶ 

ʯʘʩʪʦ ʨʦʟʛʣʷʜʘʶʪʴ ʷʢ ʪʨʘʜʠʮʽʡʥʠʡ ʽ, ʤʦʞʣʠʚʦ, ʦʩʥʦʚʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʙʽʦʣʦʛʽʯʥʦʾ 

ʘʥʪʨʦʧʦʣʦʛʽʾ, ʘʣʝ ʚʦʥʘ ʤʘʻ ʜʘʚʥʽ ʪʨʘʜʠʮʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʩʫʜʦʚʦ-ʤʝʜʠʯʥʠʭ ʥʘʫʢʘʭ ʽ 

ʟʥʘʭʦʜʠʪʴ ʚʩʝ ʙʽʣʴʰʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʤʝʜʠʯʥʠʭ ʥʘʫʢʘʭ. ʎʝʡ ʤʝʪʦʜ ʜʫʞʝ ʦʙôʻʢʪʠʚʥʠʡ 

ʽ ʥʘʜʽʡʥʠʡ ʫ ʨʫʢʘʭ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʘʥʪʨʦʧʦʤʝʪʨʠʩʪʽʚ. ɹʫʣʦ ʦʧʠʩʘʥʦ ʟʥʘʯʝʥʥʷ ʪʘ 

ʚʘʞʣʠʚʽʩʪʴ ʩʦʤʘʪʦʤʝʪʨʽʾ, ʢʨʘʥʽʦʤʝʪʨʽʾ ʪʘ ʦʩʪʝʦʤʝʪʨʽʾ ʚ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʣʶʜʩʴʢʠʭ 

ʨʝʰʪʦʢ [163]. 
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ʄʦʨʬʦʤʝʪʨʽʷ, ʷʢ ʦʩʥʦʚʘ ʢʽʣʴʢʽʩʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʧʦʰʫʢʫ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ 

ʚʘʨʽʘʮʽʡ ʽ ʟʤʽʥ ʬʦʨʤ ʦʨʛʘʥʽʟʤʽʚ, ʬʦʨʤʫʻ ʟʚôʷʟʦʢ ʤʽʞ ʙʫʜʦʚʦʶ ʪʘ ʬʫʥʢʮʽʻʶ ʣʶʜʩʴʢʦʛʦ 

ʦʨʛʘʥʽʟʤʫ ʚ ʥʦʨʤʽ ʪʘ ʧʘʪʦʣʦʛʽʾ. ɸʥʪʨʦʧʦʤʝʪʨʠʯʥʽ ʜʘʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʙʘʛʘʪʴʦʭ 

ʢʦʥʪʝʢʩʪʘʭ ʜʣʷ ʩʢʨʠʥʽʥʛʫ ʘʙʦ ʤʦʥʽʪʦʨʠʥʛʫ ʟʘʭʚʦʨʶʚʘʥʥʷ. ɸʥʪʨʦʧʦʤʝʪʨʽʷ, ʷʢ ʨʦʟʜʽʣ 

ʤʦʨʬʦʤʝʪʨʽʾ, ʚʠʚʯʘʻ ʨʦʟʤʽʨʠ ʽ ʬʦʨʤʫ ʢʦʤʧʦʥʝʥʪʽʚ ʙʽʦʣʦʛʽʯʥʠʭ ʬʦʨʤ, ʾʭ ʚʘʨʽʘʮʽʾ ʚ 

ʣʶʜʩʴʢʠʭ ʧʦʧʫʣʷʮʽʷʭ. ʄʦʨʬʦʤʝʪʨʽʶ ʪʘʢʦʞ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʷʢ ʢʽʣʴʢʽʩʥʠʡ ʘʥʘʣʽʟ 

ʙʽʦʣʦʛʽʯʥʠʭ ʬʦʨʤ. ʇʨʦʛʨʝʩ ʫ ʪʝʭʥʦʣʦʛʽʾ ʚʽʟʫʘʣʽʟʘʮʽʾ ʧʨʠʟʚʽʚ ʜʦ ʧʦʷʚʠ ʙʽʣʴʰʦʾ 

ʢʽʣʴʢʦʩʪʽ ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʜʦʟʚʦʣʠʚ ʘʥʘʣʽʟʫʚʘʪʠ ʮʶ ʽʥʬʦʨʤʘʮʽʶ. 

ʈʝʥʪʛʝʥʦʛʨʘʬʽʷ, ʂʊ ʽ ʄʈʊ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʨʠʞʠʪʪʻʚʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ 

ʩʪʘʥʫ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ, ʢʦʥʪʨʦʣʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ 

ʟʘʭʚʦʨʶʚʘʥʴ. ɯʟʦʣʴʦʚʘʥʽ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʪʘ ʦʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ 

ʥʝʦʙʭʽʜʥʦ ʧʦʨʽʚʥʶʚʘʪʠ ʟ ʚʽʜʥʦʩʥʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʜʣʷ ʚʽʜʧʦʚʽʜʥʦʾ ʧʦʧʫʣʷʮʽʾ [19, 293]. 

ɸʥʪʨʦʧʦʤʝʪʨʽʷ ʻ ʻʜʠʥʠʤ ʥʘʡʙʽʣʴʰ ʧʦʨʪʘʪʠʚʥʠʤ, ʫʥʽʚʝʨʩʘʣʴʥʦ ʟʘʩʪʦʩʦʚʥʠʤ, 

ʜʝʰʝʚʠʤ ʽ ʥʝʽʥʚʘʟʠʚʥʠʤ ʤʝʪʦʜʦʤ ʦʮʽʥʢʠ ʨʦʟʤʽʨʽʚ, ʧʨʦʧʦʨʮʽʡ ʽ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ 

ʣʶʜʩʴʢʦʛʦ ʪʽʣʘ, ʤʝʪʦʜʦʤ ʚʽʜʦʙʨʘʞʝʥʥʷ ʷʢ ʩʪʘʥʫ ʟʜʦʨʦʚôʷ, ʪʘʢ ʽ ʩʪʘʥʫ ʭʘʨʯʫʚʘʥʥʷ. ʎʝ 

ʮʽʥʥʠʡ, ʘʣʝ ʥʘʨʘʟʽ ʥʝʜʦʩʪʘʪʥʴʦ ʰʠʨʦʢʦ ʚʞʠʚʘʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʧʠʪʽʚ 

ʛʘʣʫʟʽ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʪʘ ʢʣʽʥʽʯʥʠʭ ʧʠʪʘʥʴ [309]. 

ʊʝʦʨʝʪʠʯʥʫ ʦʩʥʦʚʫ ʘʥʪʨʦʧʦʤʝʪʨʽʾ ʩʢʣʘʜʘʻ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʘ ʤʦʨʬʦʣʦʛʽʷ. ɰ ʾ

ʨʦʟʜʽʣ, ʱʦ ʚʠʚʯʘʻ ʙʫʜʦʚʫ ʪʽʣʘ ʣʶʜʠʥʠ, ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʚʘʨʽʘʮʽʡ ʡʦʛʦ ʙʘʟʦʚʠʭ ʨʦʟʤʽʨʽʚ 

ï ʤʘʩʠ ʪʘ ʜʦʚʞʠʥʠ ʪʽʣʘ, ʘ ʪʘʢʦʞ ʧʦʚʟʜʦʚʞʥʽʭ, ʩʘʛʽʪʘʣʴʥʠʭ, ʧʦʧʝʨʝʯʥʠʭ ʪʘ ʦʙʭʚʘʪʥʠʭ 

ʨʦʟʤʽʨʽʚ ʦʢʨʝʤʠʭ ʯʘʩʪʠʥ ʪʽʣʘ (ʛʦʣʦʚʠ, ʰʠʾ, ʪʫʣʫʙʘ, ʢʽʥʮʽʚʦʢ), ʪʦʚʱʠʥʫ ʰʢʽʨʥʦ-

ʞʠʨʦʚʠʭ ʩʢʣʘʜʦʢ ̔  ʾʭ ʧʨʦʧʦʨʮʽʡ ï ʧʦʟʥʘʯʘʻʪʴʩʷ ʪʝʨʤʽʥʦʤ ʩʦʤʘʪʦʣʦʛʽʷ. ɯʥʰʠʡ ʨʦʟʜʽʣ ï 

ʤʝʨʦʣʦʛʽʷ ï ʜʦʩʣʽʜʞʫʻ ʚʘʨʽʘʮʽʾ ʦʢʨʝʤʠʭ ʦʨʛʘʥʽʚ ʽ ʪʢʘʥʠʥ (ʢʽʩʪʢʦʚʦʾ, ʤôʷʟʦʚʦʾ, ʞʠʨʦʚʦʾ 

ʪʘ ʽʥ.) ʪʘ ʾʭ ʚʟʘʻʤʥʽ ʟʚôʷʟʢʠ [27, 28]. 

ʆʩʥʦʚʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʘʥʪʨʦʧʦʤʝʪʨʽʾ ʻ ʜʦʚʞʠʥʘ ʪʘ ʤʘʩʘ ʪʽʣʘ, ʦʢʨʫʞʥʽʩʪʴ 

ʛʦʣʦʚʠ, ʽʥʜʝʢʩ ʤʘʩʠ ʪʽʣʘ (ɯʄʊ), ʦʢʨʫʞʥʦʩʪʽ ʯʘʩʪʠʥ ʪʽʣʘ (ʪʘʣʽʾ, ʩʪʝʛʦʥ ʽ ʢʽʥʮʽʚʦʢ) ʽ 

ʪʦʚʱʠʥʘ ʰʢʽʨʥʦ-ʞʠʨʦʚʠʭ ʩʢʣʘʜʦʢ [19, 27, 62]. 

ɺʠʚʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʥʫʪʨʽʰʥʽʭ ʟʚ'ʷʟʢʽʚ ʤʽʞ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ 

ʢʦʥʩʪʠʪʫʮʽʡʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʽ ʤʦʨʬʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʟʤʽʥʘʤʠ ʦʨʛʘʥʽʟʤʫ, ʘ 

ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʥʘʪʦʤʽʯʥʦʾ ʢʦʥʩʪʠʪʫʮʽʾ, ʷʢ ʦʩʥʦʚʥʦʛʦ ʢʨʠʪʝʨʽʷ ʪʝʤʧʽʚ ʨʦʩʪʫ ʽ 
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ʨʦʟʚʠʪʢʫ ʦʨʛʘʥʽʟʤʫ, ʚʽʜʥʦʩʷʪʴ ʜʦ ʙʘʟʦʚʠʭ ʘʩʧʝʢʪʽʚ ʚʯʝʥʥʷ ʧʨʦ ʢʦʥʩʪʠʪʫʮʽʶ ʣʶʜʠʥʠ. 

ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʢʦʥʩʪʠʪʫʮʽʡʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʪʘʪʫʨʠ ʣʶʜʠʥʠ, 

ʚʘʨʽʘʮʽʡ ʩʦʤʘʪʠʯʥʠʭ ʦʟʥʘʢ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʠʥʮʠʧ ʚʟʘʻʤʦʚʽʜʥʦʰʝʥʴ 

ʨʽʟʥʠʭ ʩʪʨʫʢʪʫʨ ʪʘ ʦʨʛʘʥʽʚ ʪʽʣʘ, ʷʢ ʭʦʣʽʩʪʠʯʥʦʾ ʩʠʩʪʝʤʠ, ʟʜʘʪʥʦʾ ʜʦ ʩʘʤʦʨʝʛʫʣʷʮʽʾ [28, 

37]. 

çɸʥʘʪʦʤʽʯʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʬʦʨʤʠ, ʧʦʣʦʞʝʥʥʷ, ʨʦʟʤʽʨʽʚ ʽ ʤʘʩʠ ʦʨʛʘʥʽʚ, ʩʠʩʪʝʤ ʽ 

ʪʢʘʥʠʥ, ʷʢʽ ʥʝ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʧʦʨʫʰʝʥʥʷʤʠ ʬʫʥʢʮʽʡ, ʚʘʨʽʶʶʪʴ ʫ ʥʠʟʴʢʠʭ ʤʝʞʘʭ ʽ 

ʾʭ ʜʽʘʧʘʟʦʥ ʦʙʤʝʞʝʥʠʡ ʢʨʘʡʥʽʤʠ ʬʦʨʤʘʤʠ ʚʘʨʽʘʮʽʡʥʦʛʦ ʨʷʜʫ, ʟʘ ʷʢʠʤʠ ʟʥʘʭʦʜʷʪʴʩʷ 

ʘʥʦʤʘʣʽʾè [3]. ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʷʚʥʽʩʪʴ ʤʦʞʣʠʚʠʭ ʚʘʨʽʘʪʠʚʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʦʢʨʝʤʠʭ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʘʻ ʧʦʰʪʦʚʭ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʤʝʞ 

ʤʽʥʣʠʚʦʩʪʽ ʦʢʨʝʤʦ ʚʟʷʪʦʛʦ ʽʥʜʠʚʽʜʘ ʥʘ ʦʩʥʦʚʽ ʧʨʠʥʮʠʧʫ ʧʨʦʧʦʨʮʽʡʥʦʾ ʩʧʽʚʨʦʟʤʽʨʥʦʩʪʽ 

ʪʽʣʘ ʣʶʜʠʥʠ ʚ ʧʨʦʮʝʩʽ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ [28]. çɿʦʣʦʪʠʡ ʧʝʨʝʪʠʥè ʥʘʧʝʚʥʦ 

ʦʜʠʥ ʽʟ ʥʘʡʚʽʜʦʤʽʰʠʭ ʬʦʨʤʫʣʶʚʘʥʴ ʧʨʦʧʦʨʮʽʡʥʦʩʪ,̔ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʷʢ ʫ 

ʧʨʠʨʦʜʥʠʭ, ʪʘʢ ʽ ʚ ʨʫʢʦʪʚʦʨʥʠʭ ʦʙôʻʢʪʘʭ, ʘ ʪʘʢʦʞ ʟʥʘʭʦʜʠʪʴ ʩʚʦʻ ʚʽʜʦʙʨʘʞʝʥʥʷ ʫ 

ʧʨʦʧʦʨʮʽʷʭ ʪʽʣʘ ʣʶʜʠʥʠ [18]. ʆʜʥʘʢ, ʻ ʽ ʜʫʤʢʠ ʜʦʩʣʽʜʥʠʢʽʚ, ʷʢʽ ʚʚʘʞʘʶʪʴ, ʱʦ ʦʮʽʥʢʘ 

ʘʥʘʪʦʤʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʣʶʜʠʥʠ ʥʝ ʤʦʞʝ ʙʫʪʠ ʚʠʨʘʞʝʥʘ ʪʘ ʦʙʯʠʩʣʝʥʘ ʣʠʰʝ 

ʤʘʪʝʤʘʪʠʯʥʦ [144]. ʇʨʦʪʝ, ʽʩʥʫʻ ʤʦʞʣʠʚʽʩʪʴ ʫ ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʨʠʟʠʢʽʚ ʽ ʧʨʦʙʣʝʤ ʽʟ 

ʟʜʦʨʦʚôʷʤ ʥʘ ʦʩʥʦʚʽ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʪʘ ʧʨʦʧʦʨʮʽʡ ʯʘʩʪʠʥ ʪʽʣʘ, ʟʦʢʨʝʤʘ 

ʥʠʞʥʴʦʾ ʱʝʣʝʧʠ, ʱʦ ʩʧʨʠʯʠʥʷʶʪʴ ʨʦʟʣʘʜʠ ʜʠʭʘʥʥʷ [258]. Ericksen M. F. [93], 

ʚʠʤʽʨʷʚʰʠ ʰʠʨʠʥʫ ʢʽʩʪʢʦʚʦ-ʤʦʟʢʦʚʦʛʦ ʢʘʥʘʣʫ ʪʘ ʜʽʘʤʝʪʨ ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ ʥʘ ʙʽʯʥʠʭ 

(ʤʝʜʽʘʣʴʥʦ-ʣʘʪʝʨʘʣʴʥʠʭ) ʪʘ ʧʨʷʤʠʭ (ʟʘʜʥʴʦ-ʧʝʨʝʜʥʽʭ) ʨʝʥʪʛʝʥʦʛʨʘʤ ʧʨʦʢʩʠʤʘʣʴʥʦʾ 

ʪʨʝʪʠʥʠ ʩʪʝʛʥʘ, ʚʽʜʟʥʘʯʠʚ ʥʘʷʚʥʽʩʪʴ ʢʦʨʝʣʷʮʽʾ ʾʭ ʧʦʢʘʟʥʠʢʽʚ ʽʟ ʚʽʢʦʤ, ʜʦʚ̔ʚ ʥʘʷʚʥʽʩʪʴ 

ʩʪʘʪʝʚʠʭ ʪʘ ʨʘʩʦʚʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ. ɺʢʘʟʘʥʽ ʨʦʙʦʪʠ ʚʽʜʤʽʯʘʶʪʴ ʚʘʞʣʠʚʽʩʪʴ ʚʠʚʯʝʥʥʷ 

ʩʪʘʪʝʚʠʭ ʪʘ ʨʝʛʽʦʥʘʣʥɹʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʦʢʨʝʤʠʭ ʩʪʨʫʢʪʫʨ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʘ ʟ 

ʤʝʪʦʶ ʧʝʨʝʜʙʘʯʝʥʥʷ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʠ ʾʭ ʟʤʽʥ.  

ɺʠʟʥʘʯʝʥʥʷ ʚʽʢʦʚʦʾ ʜʠʥʘʤʽʢʠ ʨʦʟʤʽʨʽʚ ʧʦʧʝʨʝʢʦʚʦʛʦ ʚʽʜʜʽʣʫ ʭʨʝʙʪʘ ʚ ʢʦʥʪʝʢʩʪʽ 

ʩʫʯʘʩʥʠʭ ʩʪʘʪʝʚʠʭ ʪʘ ʢʦʥʩʪʠʪʫʮʽʦʥʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʜʘʻ ʟʤʦʛʫ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ 

ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʧʨʠʯʠʥʠ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟʘʟʥʘʯʝʥʦʾ 

ʜʽʣʷʥʢʠ [272]. ɺʠʟʥʘʯʝʥʽ ʩʪʘʪʝʚʽ ʦʩʦʙʣʠʚʦʩʪʽ ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ 

ʪʘ ʪʽʣ ʭʨʝʙʮʽʚ ʧʦʧʝʨʝʢʦʚʦʛʦ ʚʽʜʜʽʣʫ ʭʨʝʙʪʘ ʚ ʁ ʥʘʢʽʚ ʪʘ ʜʽʚʯʘʪ ʻ ʩʫʪʪʻʚʠʤ ʜʦʧʦʚʥʝʥʥʷʤ 
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ʜʦ ʟʘʛʘʣʴʥʦʾ ʥʦʨʤʦʣʦʛʽʾ [195]. ɺʩʪʘʥʦʚʣʝʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ ʭʨʝʙʮʽʚ, 

ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ, ʧʝʨʝʜʥʴʦʾ ʪʘ ʟʘʜʥʴʦʾ ʚʠʩʦʪ ʧʦʧʝʨʝʢʦʚʦʛʦ ʚʽʜʜʽʣʫ ʭʨʝʙʪʘ ʚ 

ʶʥʘʢʽʚ ʨʽʟʥʠʭ ʩʦʤʘʪʦʪʠʧʽʚ [22]. ɯʩʥʫʶʪʴ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʠʩʚʷʯʝʥʽ ʚʠʚʯʝʥʥʶ 

ʬʘʩʝʪʢʦʚʠʭ ʩʫʛʣʦʙʽʚ [273], ʤʦʨʬʦʤʝʪʨʽʾ ʪʽʣ ʭʨʝʙʮʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʘʪʽ [6, 16], 

ʨʦʟʨʘʭʫʥʢʫ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʧʣʦʱʽ ʚʠʧʠʥʘʥʥʷ ʜʠʩʢʘ ʽ ʧʣʦʱʽ ʭʨʝʙʪʦʚʦʛʦ ʢʘʥʘʣʫ ʥʘ 

ʘʢʩʽʘʣʴʥʠʭ ʟʨʽʟʘʭ ʥʘ ʨʽʚʥʽ ʥʘʡʙʽʣʴʰ ʚʠʨʘʞʝʥʦʛʦ ʚʠʧʠʥʘʥʥʷ ʄʍɼ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʧʦʢʘʟʽʚ ʜʦ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ ʟ ʧʨʠʚʦʜʫ ʢʠʣ ʄʍɼ [14]. ɹʫʣʠ ʧʨʦʚʝʜʝʥʽ 

ʨʦʟʨʘʭʫʥʢʠ ʜʠʩʢʦ-ʪʽʣʦʚʦʛʦ ʽʥʜʝʢʩʫ [65], ʽʥʜʝʢʩʫ ʪʽʣʘ ʭʨʝʙʮʷ ʪʘ ʭʨʝʙʪʦʚʦʛʦ ʢʘʥʘʣʫ ʚ 

ʦʩʽʙ ʟ ʨʽʟʥʠʤ ʩʦʤʘʪʦʪʠʧʦʤ [10], ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʩʪʫʧʥ̔ɹ ʨʫʭʦʤʦʩʪʽ ʧʦʧʝʨʝʢʦʚʦʛʦ 

ʚʽʜʜʽʣʫ ʭʨʝʙʪʘ ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʨʘʞʝʥʦʩʪʽ ʣʦʨʜʦʟʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʽʢʫ, ʤʘʩʠ ʪʘ ʜʦʚʞʠʥʠ 

ʪʽʣʘ [219], ʦʮʽʥʝʥʽ ʢʫʪʠ ʛʨʫʜʥʦʛʦ ʢʽʬʦʟʫ ʪʘ ʧʦʧʝʨʝʢʦʚʦʛʦ ʣʦʨʜʦʟʫ ʟʘʣʝʞʥʦ ʚʽʜ 

ʧʘʨʘʤʝʪʨʽʚ ʪʘʟʫ [296]. Ruhli F. J. et al. [253] ʜʦʩʣʽʜʞʫʚʘʣʠ ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʛʝʥʜʝʨʥʠʭ ʪʘ 

ʚʽʢʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʮʝʥʪʨʘʣʴʥʦʾ ʚʠʩʦʪʠ, ʧʦʧʝʨʝʯʥʦʛʦ, ʮʝʥʪʨʘʣʴʥʦʛʦ ʽ ʤʝʜʽʘʣʴʥʦʛʦ 

ʜʽʘʤʝʪʨʽʚ ʧʦʧʝʨʝʢʦʚʠʭ ʭʨʝʙʮʽʚ ʪʘ ʢʨʠʚʠʟʥʠ ʧʦʧʝʨʝʢʦʚʦʛʦ ʣʦʨʜʦʟʫ. ɹʫʣʘ ʚʩʪʘʥʦʚʣʝʥʘ 

ʩʫʪʪʻʚʘ ʨʽʟʥʠʮʷ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʚʠʚʯʘʣʠʩʷ, ʫ ʯʦʣʦʚʽʢʽʚ ʽ ʞʽʥʦʢ. ʇʨʦʷʚʠ ʩʪʘʪʝʚʦʛʦ 

ʜʠʤʦʨʬʽʟʤʫ ʘʚʪʦʨʠ ʧʦʷʩʥʠʣʠ ʨʽʟʥʦʶ ʰʚʠʜʢʽʩʪʶ ʨʦʟʚʠʪʢʫ ʜʝʛʝʥʝʨʘʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ ʫ 

ʧʦʧʝʨʝʢʦʚʠʭ ʭʨʝʙʮʷʭ, ʱʦ ʨʽʟʢʦ ʘʢʪʠʚʽʟʫʚʘʣʠʩʷ ʚ ʜʨʫʛʦʤʫ ʧʝʨʽʦʜʽ ʟʨʽʣʦʛʦ ʚʽʢʫ. 

Smith A. K. [272] ʚʽʜʟʥʘʯʠʚ ʩʪʘʪʝʚʠʡ ʪʘ ʚʽʢʦʚʠʡ ʜʠʤʦʨʬʽʟʤ ʭʨʝʙʮʽʚ ʧʦʧʝʨʝʢʦʚʦʛʦ 

ʚʽʜʜʽʣʫ ʭʨʝʙʪʘ; ʟʥʠʞʝʥʥʷ ʚʠʩʦʪʠ ʪʽʣ ʭʨʝʙʮʽʚ ʽʟ ʚʽʢʦʤ ʧʨʠ ʦʜʥʦʯʘʩʥʦʤʫ ʟʙʽʣʴʰʝʥʥʽ 

ʧʦʧʝʨʝʯʥʦʛʦ ʪʘ ʩʘʛʽʪʘʣʴʥʦʛʦ ʨʦʟʤʽʨʽʚ ʭʨʝʙʮʽʚ ʚʥʘʩʣʽʜʦʢ ʧʦʷʚʠ ʩʧʦʥʜʠʣʦʬʽʪʽʚ, ʘ ʪʘʢʦʞ 

ʢʦʨʝʣʷʮʽʶ ʮʠʭ ʟʤʽʥ ʽʟ ʚʽʢʦʤ. ʋ ʨʦʙʦʪʽ Grams ɸ. et al. [117] ʚʠʷʚʠʣʠ ʟʥʘʯʫʱ̔  ʧʦʟʠʪʠʚʥʽ 

ʢʦʨʝʣʷʮʽʾ (ʨ <0,01) ʤʽʞ ʚʽʢʦʤ ʧʘʮʽʻʥʪʽʚ ʪʘ ʢʽʣʴʢʽʩʪʶ ʩʧʦʥʜʠʣʦʬʽʪʽʚ (r=0,53), ʚʠʩʦʪʦʶ 

ʜʠʩʢʘ (r=0,25), ʢʽʣʴʢʽʩʪʶ ʜʠʩʢʽʚ, ʱʦ ʤʘʣʠ ñʚʘʢʫʫʤ-ʝʬʝʢʪò (r=0,43), ʢʽʣʴʢʽʩʪʶ 

ʤʽʞʭʨʝʙʮʝʚʠʭ ʧʦʚʝʨʭʦʥʴ ʪʽʣ ʭʨʝʙʮʽʚ ʽʟ ʚʫʟʣʘʤʠ ʐʤʦʨʣʷ (r=0,25), ʷʚʠʱʘʤʠ 

ʩʧʦʥʜʠʣʦʘʨʪʨʦʟʫ ʬʘʩʝʪʢʦʚʠʭ ʩʫʛʣʦʙʽʚ (r=0,33). ɺʠʷʚʣʝʥʦ ʥʝʛʘʪʠʚʥʫ ʩʣʘʙʢʦʾ ʩʠʣʠ 

ʢʦʨʝʣʷʮʽʶ ʤʽʞ ʚʽʢʦʤ ʪʘ ʚʠʩʦʪʦʶ ʪʽʣ ʭʨʝʙʮʽʚ (r=ī0,18; p<0,05). ʆʢʨʝʤʽ ʘʚʪʦʨʠ 

ʚʢʘʟʫʶʪʴ ʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʚʧʣʠʚʫ ʩʪʫʧʝʥ̫ ʦʞʠʨʽʥʥʷ ʥʘ ʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʭʨʝʙʮʽʚ [60] 

ʪʘ ʚʽʜʤʽʯʘʶʪʴ ʥʠʞʯʠʡ ʨʠʟʠʢ ʪʨʘʚʤʘʪʠʯʥʠʭ ʧʝʨʝʣʦʤʽʚ ʭʨʝʙʮʽʚ ʚ ʦʩʽʙ ʽʟ ʚʠʩʦʢʠʤ 

ʧʦʢʘʟʥʠʢʦʤ ɯʄʊ [95]. 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠʡʤʘʶʯʠ ʜʦ ʫʚʘʛʠ ʜʘʥʽ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ 

ʨʦʙʦʪʘʭ, ʚʠʚʯʝʥʥʷ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ ʚʥʫʪʨʽʰʥʽʤʠ ʪʘ ʟʦʚʥʽʰʥʽʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʪʽʣʘ 

ʣʶʜʠʥʠ ʻ ʘʢʪʫʘʣʴʥʠʤ. ʇʝʨʩʧʝʢʪʠʚʥʠʤ ʻ ʧʨʦʚʝʜʝʥʥʷ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʪʽʣʘ, ʤʦʨʬʦʤʝʪʨʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʄʍɼ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʩʧʽʚʚʽʜʥʦʰʝʥʴ 

ʨʦʟʤʽʨʽʚ ʄʍɼ ʽ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʽʣʘ ʣʶʜʠʥʠ ʚ ʥʦʨʤʽ. ʅʘʚʝʜʝʥʽ ʨʦʙʦʪʠ 

ʩʚʽʜʯʘʪʴ ʧʨʦ ʘʢʪʫʘʣʴʥʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʚʘʨʽʘʥʪʽʚ ʢʦʥʩʪʠʪʫʮʽʡʥʦʾ ʪʘ ʘʥʘʪʦʤʽʯʥʦʾ ʤʽʥʣʠʚʦʩʪʽ. ɺʠʨʽʰʝʥʥʷ ʧʠʪʘʥʴ ʧʝʨʚʠʥʥʦʾ 

ʧʨʦʬʽʣʘʢʪʠʢʠ ʽ ʨʝʘʙʽʣʽʪʘʮʽʾ, ʟʦʢʨʝʤʘ ʟʘʭʚʦʨʶʚʘʥʴ ʭʨʝʙʪʦʚʦʛʦ ʩʪʦʚʧʘ, ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʢʦʥʩʪʠʪʫʮʽʾ ʣʶʜʠʥʠ, ʻ ʜʦʚʦʣʽ ʚʘʞʢʠʤ ʟʘʚʜʘʥʥʷʤ. ʆʮʽʥʢʘ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʤʽʥʣʠʚʦʩʪʽ ʟʥʘʯʝʥʴ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʩʪʨʫʢʪʫʨ 

ʧʦʧʝʨʝʢʦʚʦʛʦ ʚʽʜʜʽʣʫ ʭʨʝʙʪʘ ʪʘ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʻ ʩʚʦʻʯʘʩʥʦʶ ʪʘ ʚʘʞʣʠʚʦʶ. 

ʇʦʰʫʢ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʚʝʣʠʯʠʥ ʧʘʨʘʤʝʪʨʽʚ ʄʍɼ ʟ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʻ 

ʜʦʩʽ ʥʝ ʚʠʨʽʰʝʥʠʤ ʽ ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ, ʱʦ ʧʦʪʨʝʙʫʻ ʚʠʨʽʰʝʥʥʷ.  

 

1.4. ʄʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʦʢʨʝʤʠʭ ʩʪʨʫʢʪʫʨʥʦ-

ʘʥʘʪʦʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʭʨʝʙʪʘ ʣʶʜʠʥʠ 

 

ʄʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʨʦʟʤʽʨʽʚ ʦʢʨʝʤʠʭ ʩʪʨʫʢʪʫʨ ʪʽʣʘ ʣʶʜʠʥʠ, ʟʦʢʨʝʤʘ 

ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʭʨʝʙʪʘ, ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ [29, 66, 

86, 98, 116, 148, 171]. Belytschko T. B et al. [46] ʨʦʟʨʦʙʠʣʠ ʧʝʨʰʫ ʩʪʘʪʠʯʥʫ 

ʤɆɘɋɒɆɘɎɝɓə ɒɔɊɋɑɢ Ɋɑɥ ɘɖɎɈɎɒɫɖɓɔɉɔ ɆɓɆɑɫɍə ɖɔɍɕɔɊɫɑə ɗɎɑɔɈɎɛ ɓɆɈɆɓɘɆɌɋɓɢ 

ɛɖɋɇɘɆ ɑɤɊɎɓɎ. Karadogan E. & Williams R. L. [148] ʚʠʢʦʨʠʩʪʘʣʠ ʤʝʪʦʜ çʞʦʨʩʪʢʦʩʪʽè, 

ʨʦʟʛʣʷʜʘʶʯʠ ʭʨʝʙʮʽ ʷʢ ʪʚʝʨʜʽ ʪʽʣʘ ʟôʻʜʥʘʥʽ ʝʣʘʩʪʠʯʥʠʤʠ (ʟʜʘʪʥʠʤʠ ʜʦ ʜʝʬʦʨʤʘʮʽʾ) 

ʝʣʝʤʝʥʪʘʤʠ, ʱʦ ʤʘʶʪʴ ʦʧʽʨ ʧʨʠ ʦʩʴʦʚʦʤʫ ʥʘʚʘʥʪʘʞʝʥʽ, ʩʢʨʫʯʫʚʘʥʥ ̔ʪʘ ʟʛʠʥʘʥʥ.̔ 

ʊʨʠʚʠʤʽʨʥʽ ʽʤʽʪʘʮʽʡʥʽ ʤʦʜʝʣʽ ʪʘ ʽʤʽʪʘʮʽʡʥʽ ʤʦʜʝʣʽ ʢʽʥʮʝʚʠʭ ʝʣʝʤʝʥʪʽʚ [13, 49, 57, 112, 

180, 220, 319] ʥʘʨʘʟʽ ʚʩʝ ʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʙʽʦʤʝʭʘʥʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʪʨʫʢʪʫʨ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ ʪʘ ʜʣʷ ʧʣʘʥʫʚʘʥʥʷ 

ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʭʽʨʫʨʛʽʯʥʠʭ ʚʪʨʫʯʘʥʴ. Xu M. et al. [316] ʚʠʢʦʨʠʩʪʘʣʠ ʤʝʪʦʜ 

ʽʤʽʪʘʮʽʡʥʠʭ ʤʦʜʝʣʝʡ ʢʽʥʮʝʚʠʭ ʝʣʝʤʝʥʪʽʚ ʜʣʷ ʨʦʟʨʦʙʢʠ ʽʤʽʪʘʮʽʡʥʠʭ ʤʦʜʝʣʝʡ 

ʧʦʧʝʨʝʢʦʚʦʛʦ ʚʽʜʜʽʣʫ ʭʨʝʙʪʘ. ʅʠʤʠ ʧʦʢʘʟʘʥʽ ʤʦʜʝʣʽ, ʱʦ ʧʽʜʪʚʝʨʜʠʣʠ ʫʟʛʦʜʞʝʥʥʷ 



44 
 

ʨʝʟʫʣʴʪʘʪʽʚ ʦʙʯʠʩʣʝʥʴ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʝʢʩʧʝʨʠʤʝʥʪʫ. Finley S. M. et al. [100] 

ʨʦʟʨʦʙʠʣʠ ʽʤʽʪʘʮʽʡʥʽ ʤʦʜʝʣʽ ʧʦʧʝʨʝʢʦʚʦʛʦ ʚʽʜʜʽʣʫ ʭʨʝʙʪʘ ʟʜʦʨʦʚʦʾ ʣʶʜʠʥʠ ʽ ʧʨʠ 

ʜʝʛʝʥʝʨʘʪʠʚʥʠʭ ʟʤʽʥʘʭ ʜʣʷ ʚʠʚʯʝʥʥʷ ʡʦʛʦ ʙʽʦʤʝʭʘʥʽʢʠ. Chung S. K. et al. [73] ʚʠʚʯʘʣʠ 

ʚʧʣʠʚ ʽʤʧʣʘʥʪʘʮʽʾ ʰʪʫʯʥʦʛʦ ʄʍɼ ʤʽʞ LIV ʽ LV ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʤʽʪʘʮʽʡʥʠʭ ʤʦʜʝʣʝʡ. 

ɼʣʷ ʦʮʽʥʢʠ ʤʽʮʥʦʩʪʽ ʄʍɼ ʧʽʜ ʜʽʻʶ ʥʘʚʘʥʪʘʞʝʥʴ ʜʦʩʣʽʜʥʠʢʠ ʚ ʦʩʥʦʚʥʦʤʫ 

ʟʦʩʝʨʝʜʞʫʶʪʴʩʷ ʥʘ ʙʽʦʤʝʭʘʥʽʯʥʦʤʫ ʤʦʜʝʣʶʚʘʥʥʽ. ɼʦ ʝʪʘʧʫ ʨʦʟʨʦʙʦʢ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʤʦʜʝʣʝʡ ʚʯʝʥʽ ʧʨʦʚʝʣʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʙʽʦʤʝʭʘʥʽʯʥʠʭ ʪʝʩʪʽʚ ʥʘ ʩʪʠʩʥʝʥʥʷ, 

ʨʦʟʪʷʛʥʝʥʥʷ, ʟʛʠʥʘʥʥʷ, ʩʢʨʫʯʫʚʘʥʥʷ, ʢʦʤʧʣʝʢʩʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʄʍɼ. ɺʽʜʧʦʚʽʜʥʽ 

ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʄʍɼ ʙʫʣʠ ʚʠʤʽʨʷʥʽ, ʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʫʰʢʦʜʞʝʥʥʷ 

ʄʍɼ ʙʫʣʦ ʚ ʦʩʥʦʚʥʦʤʫ ʩʧʨʠʯʠʥʝʥʝ ʢʦʤʧʣʝʢʩʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ [53, 94, 196, 197, 

298].  

G. R. Viviani et al.. [299] ʚʧʝʨʰʝ ʟʘʩʪʦʩʫʚʘʣʠ ʤʝʪʦʜ ʢʽʥʮʝʚʠʭ ʝʣʝʤʝʥʪʽʚ ʜʣʷ 

ʚʠʚʯʝʥʥʷ ʩʢʦʣʽʦʟʫ ʧʨʠ ʧʣʘʥʫʚʘʥʥʽ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʡʦʛʦ ʭʽʨʫʨʛʽʯʥʦʾ ʢʦʨʝʢʮʽʾ. 

T. Belytschko et al. [47] ʚʧʝʨʰʝ ʩʪʚʦʨʠʣʠ ʜʚʦʚʠʤʽʨʥʫ ʣʽʥʽʡʥʫ ʢʽʥʮʝʚʦ-ʝʣʝʤʝʥʪʥʫ 

ʤʦʜʝʣʴ ʄʍɼ, ʟʛʦʜʦʤ Liu Y. K. et al. [181] ʩʪʚʦʨʠʣʠ ʪʨʠʚʠʤʽʨʥʫ ʣʽʥʽʡʥʫ ʢʽʥʮʝʚʦ-

ʝʣʝʤʝʥʪʥʫ ʤʦʜʝʣʴ ʧʦʧʝʨʝʢʦʚʦʛʦ ʚʽʜʜʽʣʫ ʭʨʝʙʪʘ. Furlong D. R. & Palazotto A. N. [109] 

ʩʪʚʦʨʠʣʠ ʢʽʥʮʝʚʦ-ʝʣʝʤʝʥʪʥʫ ʤʦʜʝʣʴ ʄʍɼ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚôʷʟʢʦʩʪʽ ʪʘ ʧʨʫʞʥʦʩʪʽ 

ʜʨʘʛʣʠʩʪʦʛʦ ʷʜʨʘ ʪʘ ʚʦʣʦʢʥʠʩʪʦʛʦ ʢʽʣʴʮʷ. Zander T. et al. [322] ʩʪʚʦʨʠʣʠ ʥʝʣʽʥʽʡʥʫ 

ʢʽʥʮʝʚʦ-ʝʣʝʤʝʥʪʥʫ ʤʦʜʝʣʴ ʚʽʜ LI ʜʦ LV, ʱʦ ʚʨʘʭʦʚʫʚʘʣʘ ʚʧʣʠʚ ʨʦʟʧʦʜʽʣʫ ʥʘʧʨʫʛʠ ʥʘ 

ʤôʷʟʠ. 

ɸ. Rohlmann et al. [249] ʨʦʟʨʦʙʠʣʠ ʢʽʥʮʝʚʦ-ʝʣʝʤʝʥʪʥʫ ʤʦʜʝʣʴ ʧʦʧʝʨʝʢʦʚʦʛʦ 

ʚʽʜʜʽʣʫ ʭʨʝʙʪʘ ʣʶʜʠʥʠ ʪʘ ʨʦʟʨʘʭʫʚʘʣʠ ʨʦʟʧʦʜʽʣ ʥʘʧʨʫʛʠ ʧʨʠ ʟʛʠʥʘʥʥʽ ʪʘ ʨʦʟʛʠʥʘʥʥʽ 

ʚʽʜʧʦʚʽʜʥʦ, ʘ ʪʘʢʦʞ ʧʦʨʽʚʥʷʣʠ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʘʥʠʤʠ, ʱʦʙ ʧʽʜʪʚʝʨʜʠʪʠ 

ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʜʘʥʠʭ ʤʦʜʝʣʶʚʘʥʥʷ. W. Guan et al.. [119] ʨʦʟʨʦʙʠʣʠ ʪʨʠʚʠʤʽʨʥʫ ʤʦʜʝʣʴ 

ʧʦʧʝʨʝʢʦʚʦʛʦ ʚʽʜʜʽʣʫ ʭʨʝʙʪʘ ʟʘ ʜʘʥʠʤʠ ʂʊ ʪʘ ʜʦʚʝʣʠ, ʱʦ ʄʍɼ ʻ ʦʩʥʦʚʥʦʶ 

ʩʪʨʫʢʪʫʨʦʶ, ʷʢʘ ʟʘʟʥʘʻ ʩʫʪʪʻʚʦʾ ʜʝʬʦʨʤʘʮʽʾ ʫ ʭʚʦʨʠʭ ʥʘ ʦʩʪʝʦʭʦʥʜʨʦʟ. 

ʄʦʜʝʣʶʚʘʥʥʷ ʭʨʝʙʪʘ ʣʶʜʠʥʠ ʻ ʪʘʢʦʞ ʚʘʞʣʠʚʠʤ ʜʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʢʽʣʴʢʽʩʥʠʭ 

ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ ʧʨʠ ʣʶʤʙʘʣʛʽʾ, ʩʧʨʠʯʠʥʝʥʦʾ, ʟʦʢʨʝʤʘ ʧʽʜʡʦʤʦʤ ʚʘʥʪʘʞʽʚ. ʋ 

ʜʦʩʣʽʜʞʝʥʥʽ Kudo et al. [164, 165] ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʧʦʧʝʨʝʢʦʚʦʛʦ 

ʪʘ ʛʨʫʜʥʦʛʦ ʚʽʜʜʽʣʽʚ ʭʨʝʙʪʘ ʥʘ ʦʩʥʦʚʽ ʪʝʦʨʽʾ ʝʣʘʩʪʠʯʥʦʾ ʙʘʣʢʠ. ɹʫʣʦ ʚʠʚʝʜʝʥʦ ʜʚʘ ʪʠʧʠ 
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ʤʦʜʝʣʝʡ: ʦʜʥʦʨʽʜʥʽ ʪʘ ʥʝʦʜʥʦʨʽʜʥʽ. ɼʣʷ ʩʧʨʦʱʝʥʥʷ ʪʝʦʨʽʾ ʧʫʯʢʘ ɹʝʨʥʫʣʣʽ-ɽʡʣʝʨʘ ʙʫʣʦ 

ʚʚʝʜʝʥʦ ʪʨʠ ʧʨʠʧʫʱʝʥʥʷ ʜʣʷ ʤʦʜʝʣʽ ʦʜʥʦʨʽʜʥʦʛʦ ʧʨʦʤʝʥʷ: ʭʨʝʙʮʽ ʪʘ ʤʽʞʭʨʝʙʮʝʚʠʡ 

ʜʠʩʢ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʢʦʤʧʦʟʠʪʥʠʡ ʤʘʪʝʨʽʘʣ, ʧʦʩʪʽʡʥʘ ʧʣʦʱʘ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ 

ʪʘ ʢʦʥʚʝʨʩʽʷ ʤ'ʷʟʦʚʦʾ ʩʠʣʠ ʜʦ ʟʛʠʥʘʣʴʥʦʛʦ ʤʦʤʝʥʪʫ. ʆʜʥʘʢ, ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʤʦʜʝʣʴ 

ʦʜʥʦʨʽʜʥʦʛʦ ʧʨʦʤʝʥʷ ʥʝ ʟʜʘʪʥʘ ʚʽʜʪʚʦʨʠʪʠ ʬʦʨʤʫ ʭʨʝʙʪʘ, ʦʩʦʙʣʠʚʦ ʚ ʧʦʧʝʨʝʢʦʚʦʤʫ 

ʚʽʜʜʽʣʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʜʝʣʴ ʥʝʦʜʥʦʨʽʜʥʦʛʦ ʧʨʦʤʝʥʷ ʙʫʣʘ ʦʪʨʠʤʘʥʘ ʰʣʷʭʦʤ 

ʫʩʫʥʝʥʥʷ ʧʨʠʧʫʱʝʥʥʷ, ʷʢʝ ʥʝ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʬʘʢʪʠʯʥʠʤ ʧʨʦʬʽʣʝʤ ʭʨʝʙʪʘ ʣʶʜʠʥʠ. 

ʆʪʞʝ, ʭʨʝʙʝʪ ʙʫʚ ʟʤʦʜʝʣʴʦʚʘʥʠʡ ʷʢ ʪʨʘʧʝʮʽʷ ʧʨʠʙʣʠʟʥʦ ʚʽʜ S1 ʜʦ C7 ʫ ʩʘʛʽʪʘʣʴʥʽʡ 

ʧʣʦʱʠʥʽ ʰʣʷʭʦʤ ʨʝʛʫʣʶʚʘʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ ʪʨʘʧʝʮʽʾ ʯʝʨʝʟ ʟʚʫʞʝʥʥʷ 

ʘʙʦ ʨʦʟʰʠʨʝʥʥʷ, ʽ ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʤʦʜʝʣʴ ʥʝʦʜʥʦʨʽʜʥʦʛʦ ʧʨʦʤʝʥʶ ʢʨʘʱʝ 

ʚʽʜʪʚʦʨʶʻ ʬʦʨʤʫ ʭʨʝʙʪʘ, ʟʦʢʨʝʤʘ ʯʠʩʣʽ ʧʦʧʝʨʝʢʦʚʠʡ ʚʽʜʜʽʣ.  

ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤ ʻ ʟʘʚʜʘʥʥʷ ʟ ʧʦʙʫʜʦʚʠ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʭʨʝʙʪʘ ʜʣʷ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʝʨʝʜʙʘʯʝʥʥʷ ʥʘʩʣʽʜʢʽʚ ʬʽʟʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʟ ʦʛʣʷʜʫ ʥʘ ʨʦʣʴ 

ʦʢʨʝʤʠʭ ʩʪʨʫʢʪʫʨ [131].  

ʅʘ ʦʩʥʦʚʽ ʚʠʤʽʨʷʥʠʭ ʥʘ ʨʝʥʪʛʝʥʦʛʨʘʤʘʭ ʨʦʟʤʽʨʽʚ ʭʨʝʙʮʽʚ ʫ ʧʨʷʤʽʡ ʪʘ ʙʽʯʥʽʡ 

ʧʨʦʝʢʮʽʷʭ Kurutz M. ʪʘ Oroszv§ry L. [167] ʩʪʚʦʨʠʣʠ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ, ʷʢʘ ʦʧʠʩʫʻ 

ʟʤʽʥʠ ʛʝʦʤʝʪʨʽʾ ʭʨʝʙʪʘ ʪʘ ʧʨʦʛʨʘʤʫ ʜʝʤʦʥʩʪʨʘʮʽʾ ʮʠʭ ʟʤʽʥ ʫ ʚʠʛʣʷʜʽ ʪʨʠʚʠʤʽʨʥʠʭ 

ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ. ɼʘʥʘ ʤʦʜʝʣʴ ʟ ʚʠʩʦʢʠʤ ʩʪʫʧʝʥʝʤ ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ ʟʥʘʡʰʣʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠ ʚʠʚʯʝʥʥʽ ʟʤʽʥ ʭʨʝʙʪʦʚʦʛʦ ʩʪʦʚʧʘ ʧʨʠ ʬʽʟʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʥʷʭ, ʧʨʠ 

ʭʦʜʽ ʪʘ ʧʽʜ ʯʘʩ ʙʽʛʫ. 

G. D. Voinea et al. [301] ʧʨʝʜʩʪʘʚʠʣʠ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʚʽʨʪʫʘʣʴʥʦʾ 

ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʚʠʢʨʠʚʣʝʥʴ ʭʨʝʙʪʘ ʣʶʜʠʥʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʟʤʽʥʫ 

ʚʟʘʻʤʦʨʦʟʪʘʰʫʚʘʥʥʷ ʽʥʝʨʮʽʡʥʠʭ ʜʘʪʯʠʢʽʚ ʚʽʜ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʨʦʟʪʘʰʦʚʘʥʦʾ ʥʘ 

ʪʽʣʽ. ʄʦʜʝʣʴ ʦʙʯʠʩʣʶʻ ʪʘ ʥʘʜʘʻ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʟʤʽʥʠ ʚʠʢʨʠʚʣʝʥʥʷ ʭʨʝʙʪʘ ʫ ʧʨʦʮʝʩʽ 

ʟʤʽʥʠ ʧʦʟʠ. ʅʝʽʥʚʘʟʠʚʥʝ ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʬʽʛʫʨʘʮʽʾ ʭʨʝʙʪʘ ʣʶʜʠʥʠ ʩʢʦʨʦʯʫʻ ʯʘʩ ʩʝʘʥʩʽʚ 

ʤʝʜʠʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ, ʘ ʩʚʦʻʯʘʩʥʠʡ ʩʢʨʠʥʽʥʛ ʟʘʧʦʙʽʛʘʻ ʤʦʞʣʠʚʠʤ ʧʨʦʙʣʝʤʘʤ, ʱʦ 

ʚʠʢʣʠʢʘʥʽ ʥʝʧʨʘʚʠʣʴʥʦʶ ʧʦʩʪʘʚʦʶ. 

ɺʥʘʩʣʽʜʦʢ ʥʘʷʚʥʦʩʪʽ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʽ 

ʤʦʨʬʦʤʝʪʨʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʩʪʨʫʢʪʫʨ ʭʨʝʙʪʘ, ʫ ʥʠʟʮʽ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʩʧʨʦʙʠ 
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ʨʦʟʨʦʙʠʪʠ ʨʝʛʨʝʩʽʡʥʽ ʤʦʜʝʣʽ ʣʽʥʽʡʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʩʪʨʫʢʪʫʨ ʭʨʝʙʪʘ ʣʶʜʠʥʠ, ʟʦʢʨʝʤʘ 

ʡʦʛʦ ʧʦʧʝʨʝʢʦʚʦʛʦ ʚʽʜʜʽʣʫ. 

D. Colombini et al. [76] ʜʦʩʣʽʜʞʫʚʘʣʠ ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʧʣʦʱ ʧʦʧʝʨʝʯʥʠʭ ʧʝʨʝʨʽʟʽʚ 

ʄʍɼ LIII-L IV, LIV-LV ʪʘ LV-SI ʟ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʟʦʢʨʝʤʘ ʜʦʚʞʠʥʦʶ 

ʪʘ ʤʘʩʦʶ ʪʽʣʘ, ʜʽʘʤʝʪʨʘʤʠ ʜʽʣʷʥʦʢ ʟʘʧ'ʷʩʪʢʽʚ, ʣʽʢʪʴʦʚʠʭ ʩʫʛʣʦʙʽʚ, ʛʦʤʽʣʦʢ ʪʘ ʢʦʣʽʥ. 

ʅʠʤʠ ʙʫʣʠ ʨʦʟʨʘʭʦʚʘʥʽ ʧʣʦʱʽ ʧʦʧʝʨʝʯʥʠʭ ʧʝʨʝʨʽʟʽʚ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʥʘ ʦʩʥʦʚʽ 

ʢʽʩʪʢʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ, ʜʽʘʤʝʪʨʫ ʟʘʧôʷʩʪʢʘ ʪʘ ʤʘʩʠ ʪʽʣʘ.  

Z. Turk & D. Celan [290] ʟʘʧʨʦʧʦʥʫʚʘʣʠ ʤʦʜʠʬʢ̔ʦʚʘʥʫ ʬʦʨʤʫʣʫ ʨʦʟʨʘʭʫʥʢʫ 

ʢʚʘʜʨʘʪʫ ʩʝʨʝʜʥʴʦʾ ʪʦʚʱʠʥʠ ʢʽʩʪʢʦʚʠʭ ʩʪʨʫʢʪʫʨ ʥʘ ʦʩʥʦʚʽ ʜʽʘʤʝʪʨʽʚ ʢʽʩʪʦʢ ʟʘʧ'ʷʩʪʢʘ, 

ʣʽʢʪʷ ʪʘ ʢʦʣʽʥʘ. 

Z. Shao et al. [265] ʧʨʦʚʝʣʠ ʚʠʤʽʨʶʚʘʥʥʷ ʭʨʝʙʮʽʚ ʥʘ ʧʦʥʘʜ 1200 ʙʽʯʥʠʭ 

ʨʝʥʪʛʝʥʦʛʨʘʤ ʞʽʥʦʢ ʪʘ ʯʦʣʦʚʽʢʽʚ ʽ ʟʘʧʨʦʧʦʥʫʚʘʣʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʽʢ ʷʢ ʻʜʠʥʠʡ 

ʧʘʨʘʤʝʪʨ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʠʩʦʪʠ ʄʍɼ ThXIIïSI ʩʝʛʤʝʥʪʽʚ ʭʨʝʙʪʘ. 

H. Seidel et al. [263] ʧʦʚʽʜʦʤʠʣʠ, ʱʦ ʚ ʤʦʜʝʣʷʭ, ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ Colombini D. et 

al. ʪʘ Turk Z. & Celan D., ʥʝ ʚʜʘʣʦʩʷ ʧʝʨʝʜʙʘʯʠʪʠ ʧʣʦʱʫ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ 

ʢʽʥʮʝʚʠʭ ʧʣʘʩʪʠʥ ʭʨʝʙʮʽʚ, ʜʣʷ ʷʢʦʾ ʤʦʞʥʘ ʙʫʣʦ ʙ ʧʨʠʧʫʩʪʠʪʠ ʢʦʨʝʣʷʮʽʶ ʽʟ ʟʘʛʘʣʴʥʦʶ 

ʢʽʩʪʢʦʚʦʶ ʩʪʨʫʢʪʫʨʦʶ. 

ʄʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʧʣʦʱ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʄʍɼ LIIIïSI ʩʝʛʤʝʥʪʽʚ 

ʟʘʧʨʦʧʦʥʦʚʘʥʽ Tang R. et al. [282] ʙʘʟʫʚʘʣʠʩʷ ʥʘ ʢʽʩʪʢʦʚʦʤʫ ʢʦʤʧʦʥʝʥʪʽ ʤʘʩʠ ʪʽʣʘ 

(ʂʂʊ) ʪʘ ʤʦʜʠʬʢ̔ʦʚʘʥʽʡ Turk Z. ʬʦʨʤʫʣʽ ʨʦʟʨʘʭʫʥʢʫ ʢʚʘʜʨʘʪʫ ʩʝʨʝʜʥʴʦʾ ʪʦʚʱʠʥʠ 

ʢʽʩʪʢʦʚʠʭ ʩʪʨʫʢʪʫʨ (ʊʂʉTurk). 

ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʟʘʧʨʦʧʦʥʦʚʘʥʘ Karadogan E. & William R.L. [148] ʟʨʦʙʣʝʥʘ 

ʥʘ ʙʘʟʽ ʪʨʠʚʠʤʽʨʥʦʛʦ ʩʪʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʧʝʨʝʢʦʚʦʛʦ ʚʽʜʜʽʣʫ ʭʨʝʙʪʘ ʣʶʜʠʥʠ, 

ʷʢʝ ʥʘ ʜʫʤʢʫ ʘʚʪʦʨʽʚ ʙʫʜʝ ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʘʥʘʪʦʤʽʯʥʦ ʧʨʘʚʠʣʴʥʠʭ 

ʤʦʜʝʣʝʡ ʨʫʭʽʚ ʜʣʷ ʨʦʙʦʪʠʟʦʚʘʥʦʛʦ ʭʨʝʙʪʘ ʟ ʧʦʚʥʽʩʪʶ ʟʦʚʥʽʰʥʽʤ ʫʧʨʘʚʣʽʥʥʷʤ ʪʘ 

ʧʦʚʥʦʮʽʥʥʦʶ ʽʤʽʪʘʮʽʻʶ ʡʦʛʦ ʨʫʭʽʚ ʫ ʣʶʜʠʥʠ in vivo. ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʚʢʣʶʯʘʻ 

ʧôʷʪʴ ʧʦʧʝʨʝʢʦʚʠʭ ʭʨʝʙʮʽʚ ʽ ʢʨʠʞʦʚʫ ʢʽʩʪʢʫ, ʱʦ ʟʘ ʨʦʟʤʽʨʘʤʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʭʨʝʙʪʫ 

ʩʝʨʝʜʥʴʦʩʪʘʪʠʩʪʠʯʥʦʾ ʜʦʨʦʩʣʦʾ ʣʶʜʠʥʠ. ʂʦʥʩʪʘʥʪʠ ʥʝʣʽʥʽʡʥʦʾ ʞʦʨʩʪʢʦʩʪʽ ʜʣʷ ʰʝʩʪʠ 

ʪʠʧʽʚ ʨʫʭʫ ʙʫʣʠ ʨʦʟʨʘʭʦʚʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʭʥʽʢʠ ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʾ ʦʧʪʠʤʽʟʘʮʽʾ. 

ʂʽʣʴʢʽʩʥʝ ʧʦʨʽʚʥʷʥʥʷ ʢʫʪʽʚ ʧʦʚʦʨʦʪʫ, ʧʝʨʝʜʙʘʯʝʥʠʭ ʟʘʧʨʦʧʦʥʦʚʘʥʦʶ ʤʦʜʝʣʣʶ ʪʘ ʚ 
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ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ, ʧʽʜʪʚʝʨʜʠʣʦ, ʱʦ ʤʦʜʝʣʴ ʧʦʚʥʦʮʽʥʥʦ ʧʦʚʪʦʨʶʻ ʢʫʪʠ 

ʧʦʚʦʨʦʪʫ.  

ɺʩʽ ʚʠʱʝʟʛʘʜʘʥʽ ʤʦʜʝʣʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʟʥʘʯʝʥʠʤ ʟʘʚʜʘʥʥʷʤ ʧʨʦʚʝʜʝʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ. ʇʨʦʪʝ, ʥʘ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʥʠʟʢʫ ʧʨʦʤʝʥʝʚʦʘʥʘʪʦʤʽʯʥʠʭ 

ʪʘ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʠʩʚʷʯʝʥʠʭ ʚʠʚʯʝʥʥʶ ʧʦʧʝʨʝʢʦʚʦʛʦ ʚʽʜʜʽʣʫ ʭʨʝʙʪʘ, 

ʽʩʥʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʥʦʨʤʠ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ 

ʧʦʧʝʨʝʢʦʚʦʛʦ ʚʽʜʜʽʣʫ ʭʨʝʙʪʘ ʟʘʣʝʞʥʦ ʚʽʜ ʚʽʢʫ, ʩʪʘʪʽ ʪʘ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. 

ɯʥʜʠʚʽʜʫʘʣʽʟʘʮʽʷ ʧʦʢʘʟʥʠʢʽʚ ʥʦʨʤʠ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʤʦʞʝ ʙʫʪʠ ʢʦʨʠʩʥʠʤ 

ʜʦʧʦʚʥʝʥʥʷʤ ʢʽʣʴʢʽʩʥʦʾ ʥʦʨʤʦʣʦʛʽʾ ʪʘ ʩʣʫʛʫʚʘʪʠ ʜʦʜʘʪʢʦʚʠʤ ʧʘʨʘʤʝʪʨʦʤ ʚʠʟʥʘʯʝʥʥʷ 

ʩʪʘʥʫ ʄʍɼ ʧʨʠ ʘʥʘʣʽʟʽ ʜʘʥʠʭ ʧʨʦʤʝʥʝʚʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʧʝʨʝʢʦʚʦʛʦ ʚʽʜʜʽʣʫ 

ʭʨʝʙʪʘ. ʅʘ ʜʘʥʠʡ ʯʘʩ ʥʝ ʽʩʥʫʻ ʦʧʪʠʤʘʣʴʥʦʾ ʤʦʜʝʣʽ ʟ ʜʦʩʪʘʪʥʴʦʶ ʧʨʦʛʥʦʩʪʠʯʥʦʶ 

ʪʦʯʥʽʩʪʶ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʥʦʨʤʠ ʣʽʥʽʡʥʠʭ ʽ ʦʙ'ʻʤʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʧʦʧʝʨʝʢʦʚʦʛʦ ʚʽʜʜʽʣʫ ʭʨʝʙʪʘ, ʟʦʢʨʝʤʘ ʜʣʷ ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ. 

ɯʩʥʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʻʜʠʥʦʛʦ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʤʝʪʦʜʦʣʦʛʽʯʥʦ ʚʠʚʽʨʝʥʦʛʦ 

ʪʘ ʩʪʘʪʠʩʪʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʩʪʘʥʪ ʩʧʽʚʚʽʜʥʦʰʝʥʴ 

ʢʽʣʴʢʽʩʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʭʨʝʙʮʽʚ ʪʘ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʟ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʪʽʣʘ (ʩʦʤʘʪʦ-ʭʨʝʙʮʝʚʽ, ʩʦʤʘʪʦ-ʜʠʩʢʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ), ʱʦ ʜʫʞʝ ʚʘʞʣʠʚʦ 

ʜʣʷ ʧʨʘʚʠʣʴʥʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʜʘʥʠʭ, ʦʪʨʠʤʘʥʠʭ ʤʝʪʦʜʘʤʠ ʤʝʜʠʯʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ 

(ʨʝʥʪʛʝʥʽʚʩʴʢʠʡ, ʢʦʤʧôʶʪʝʨʥʦ-ʪʦʤʦʛʨʘʬʽʯʥʠʡ, ʤʘʛʥʽʪʥʦ-ʨʝʟʦʥʘʥʩʥʠʡ), ʚʠʟʥʘʯʝʥʥʷ 

ʨʘʥʥʽʭ ʦʟʥʘʢ ʜʝʛʝʥʝʨʘʪʠʚʥʦ-ʜʠʩʪʨʦʬʽʯʥʠʭ ʟʤʽʥ ʭʨʝʙʪʘ, ʟʤʝʥʰʝʥʥʷ ʚʠʧʘʜʢʽʚ ʛʽʧʦ- ʪʘ 

ʛʽʧʝʨʜʽʘʛʥʦʩʪʠʢʠ ʫ ʚʠʷʚʣʝʥʽ ʧʘʪʦʣʦʛʽʾ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ. 
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ʈʆɿɼɯʃ 2 
 

ɿɸɻɸʃʔʅɸ ʄɽʊʆɼʀʂɸ ʁ ʆʉʅʆɺʅɯ ʄɽʊʆɼʀ ɼʆʉʃɯɼɾɽʅʔ 

 

2.1. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙ'ʻʢʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʤʝʪʠ ʪʘ ʟʘʚʜʘʥʴ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʙʘʟʽ ɺʽʥʥʠʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ʄ. ɯ. ʇʠʨʦʛʦʚʘ ʪʘ ʤʝʜʠʯʥʦʛʦ ʮʝʥʪʨʫ ʊʆɺ çʉʢʘʥ-ʃʘʡʪè ʫ 

ʨʘʤʢʘʭ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʧʨʦʛʨʘʤʠ ɺʽʥʥʠʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ʄ. ɯ. ʇʠʨʦʛʦʚʘ çɺʧʣʠʚ ʝʢʟʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ (ʩʫʩʧʽʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ, 

ʝʢʦʣʦʛʽʯʥʠʭ, ʛʝʦʣʦʛʽʯʥʠʭ, ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ) ʥʘ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʪʘ 

ʬʽʟʽʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʦʩʽʙ ʶʥʘʮʴʢʦʛʦ ʚʽʢʫè (ˉ ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ: 0114U000990), 

ʟʘ ʥʘʷʚʥʦʩʪʽ ʟʛʦʜʠ ʥʘ ʫʯʘʩʪʴ ʫ ʜʦʩʣʽʜʞʝʥʥʽ, ʟʘʜʽʷʥʦ 130 ʶʥʘʢʽʚ ʪʘ ʯʦʣʦʚʽʢʽʚ ʧʝʨʰʦʛʦ 

ʧʝʨʽʦʜʫ ʟʨʽʣʦʛʦ ʚʽʢʫ (17ï28 ʨʦʢʽʚ) ʪʘ 145 ʜʽʚʯʘʪ ʽ ʞʽʥʦʢ ʧʝʨʰʦʛʦ ʧʝʨʽʦʜʫ ʟʨʽʣʦʛʦ ʚʽʢʫ 

(16ï26 ʨʦʢʽʚ). ɺʠʢʦʨʠʩʪʘʣʠ ʚʽʢʦʚʫ ʧʝʨʽʦʜʠʟʘʮʽʶ, ʱʦ ʙʫʣʘ ʧʨʠʡʥʷʪʘ ʥʘ VII ɺʩʝʩʦʶʟʥʽʡ 

ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʧʨʦʙʣʝʤ ʚʽʢʦʚʦʾ ʤʦʨʬʦʣʦʛʽʾ, ʬʽʟʽʦʣʦʛʽʾ ʪʘ ʙʽʦʭʽʤʽʾ ɸʇʅ ʪʘ ʤʦʜʠʬʽʢʦʚʘʥʘ 

ɺ. ɺ. ɹʫʥʘʢʦʤ [4]. ʆʩʥʦʚʥʫ ʛʨʫʧʫ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʛʨʫʧʫ ʧʝʨʝʚʽʨʢʠ ʚʽʜʽʙʨʘʣʠ ʟ ʯʠʩʣʘ 

ʦʩʽʙ, ʱʦ ʧʨʦʡʰʣʠ ʄʈʊ ʦʙʩʪʝʞʝʥʥʷ ʧʦʧʝʨʝʢʦʚʦʛʦ ʚʽʜʜʽʣʫ ʭʨʝʙʪʘ. ʇʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ 

ʄʈʊ, ʟʘ ʫʤʦʚʠ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʢʨʠʪʝʨʽʾʚ ʚʢʣʶʯʝʥʥʷ ʪʘ ʚʠʢʣʶʯʝʥʥʷ, ʦʩʦʙʠ, ʱʦ 

ʧʦʛʦʜʠʣʠʩʷ ʧʨʠʡʥʷʪʠ ʫʯʘʩʪʴ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʧʽʜʧʠʩʘʣʠ ʽʥʬʦʨʤʦʚʘʥʫ ʟʛʦʜʫ. ʂʦʤʽʪʝʪʦʤ 

ʟ ʙʽʦʝʪʠʢʠ ɺʅʄʋ ʽʤ. ʄ. ɯ. ʇʠʨʦʛʦʚʘ (ʧʨʦʪʦʢʦʣ ˉ 4 ʚʽʜ 07.04.2017 ʨ. ʪʘ ˉ 4 ʚʽʜ 

18.05.2023 ʨ.) ʧʽʜʪʚʝʨʜʞʝʥʦ, ʱʦ ʧʨʦʚʝʜʝʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʜʧʦʚʽʜʘʻ ʝʪʠʯʥʠʤ ʪʘ 

ʤʦʨʘʣʴʥʦ-ʧʨʘʚʦʚʠʤ ʚʠʤʦʛʘʤ ʟʛʽʜʥʦ ʥʘʢʘʟʫ ʄʆɿ ʋʢʨʘʾʥʠ ˉ 66 ʚʽʜ 13.02.2006 ʨ. ʪʘ 

ɻʝʣʴʩʽʥʩʴʢʦʾ ʜʝʢʣʘʨʘʮʽʾ ʧʨʘʚ ʧʘʮʽʻʥʪʽʚ [312]. ʅʘ ʤʦʤʝʥʪ ʜʦʩʣʽʜʞʝʥʥʷ ʩʫʙôʻʢʪʠ 

ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʥʝ ʤʘʣʠ ʩʢʘʨʛ ʥʘ ʩʪʘʥ ʟʜʦʨʦʚôʷ ʪʘ ʭʨʦʥʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʚ ʘʥʘʤʥʝʟʽ. 

ɼʦ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʫʚʽʡʰʣʠ 74 ʶʥʘʢʠ ʪʘ ʯʦʣʦʚʽʢʠ ʧʝʨʰʦʛʦ ʧʝʨʽʦʜʫ ʟʨʽʣʦʛʦ ʚʽʢʫ 

(17ï28 ʨʦʢʽʚ) ʪʘ 80 ʜʽʚʯʘʪ ʽ ʞʽʥʦʢ (16ï26 ʨʦʢʽʚ), ʷʢʠʤ ʧʨʦʚʝʜʝʥʝ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʄʈʊ-ʤʦʨʬʦʤʝʪʨʽʷ ʄʍɼ ʧʦʧʝʨʝʢʦʚʦʛʦ ʚʽʜʜʽʣʫ ʭʨʝʙʪʘ. 

ʂʨʠʪʝʨʽʾ ʚʢʣʶʯʝʥʥʷ ʜʦ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ: ʶʥʘʢʠ ʪʘ ʯʦʣʦʚʽʢʠ ʧʝʨʰʦʛʦ ʧʽʜʧʝʨʽʦʜʫ 

ʧʝʨʰʦʛʦ ʧʝʨʽʦʜʫ ʟʨʽʣʦʛʦ ʚʽʢʫ (17ï28 ʨʦʢʽʚ) ʪʘ ʜʽʚʯʘʪʘ ʽ ʞʽʥʢʠ ʧʝʨʰʦʛʦ ʧʽʜʧʝʨʽʦʜʫ 

ʧʝʨʰʦʛʦ ʧʝʨʽʦʜʫ ʟʨʽʣʦʛʦ ʚʽʢʫ (16ï26 ʨʦʢʽʚ) ï ʤʽʩʴʢʽ ʪʘ ʩʽʣʴʩʴʢʽ ʤʝʰʢʘʥʮʽ, ʱʦ ʥʘʣʝʞʘʣʠ 
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ʜʦ ʫʢʨʘʾʥʩʴʢʦʾ ʝʪʥʽʯʥʦʾ ʛʨʫʧʠ ʪʘ ʚ ʜʨʫʛʦʤʫ ʽ ʪʨʝʪʴʦʤʫ ʧʦʢʦʣʽʥʥʽ ʧʨʦʞʠʚʘʶʪʴ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʤ. ɺʽʥʥʠʮʽ ʘʙʦ ɺʽʥʥʠʮʴʢʦ ʾ ʦʙʣʘʩʪʽ; ʟ ʯʠʩʣʘ ʦʩʽʙ, ʱʦ ʧʨʦʡʰʣʠ ʄʈʊ 

ʦʙʩʪʝʞʝʥʥʷ ʧʦʧʝʨʝʢʦʚʦʛʦ ʚʽʜʜʽʣʫ ʭʨʝʙʪʘ ʟ ʚʣʘʩʥʦʾ ʽʥʽʮʽʘʪʠʚʠ ʪʘ ʧʦʛʦʜʠʣʠʩʷ ʧʨʠʡʥʷʪʠ 

ʫʯʘʩʪʴ ʫ ʜʦʩʣʽʜʞʝʥʥʽ; ʟʘ ʜʘʥʠʤʠ ʄʈʊ ʫ ʥʠʭ ʥʝ ʚʠʷʚʣʝʥʦ ʧʘʪʦʣʦʛʽʾ ʧʦʧʝʨʝʢʦʚʦʛʦ 

ʚʽʜʜʽʣʫ ʭʨʝʙʪʘ; ʚʽʜʩʫʪʥʽʩʪʴ ʫ ʥʠʭ ʛʦʩʪʨʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʥʘ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ, ʭʨʦʥʽʯʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ, ʛʝʥʝʪʠʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ; ʪʨʘʚʤ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ ʚ ʘʥʘʤʥʝʟʽ; 

ʧʽʜʧʠʩʘʥʘ ʽʥʬʦʨʤʦʚʘʥʘ ʟʛʦʜʘ ʥʘ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʂʨʠʪʝʨʽʾ ʚʠʢʣʶʯʝʥʥʷ: (ʟʘ ʜʘʥʠʤʠ ʄʈʊ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʧʝʨʝʢʦʚʦʛʦ ʚʽʜʜʽʣʫ 

ʭʨʝʙʪʘ) ʥʘʷʚʥʽʩʪʴ ʦʟʥʘʢ ʜʝʛʝʥʝʨʘʪʠʚʥʠʭ ʟʤʽʥ ʭʨʝʙʮʽʚ ʪʘ ʄʍɼ, ʦʟʥʘʢ ʪʨʘʚʤʘʪʠʯʥʦʛʦ 

ʧʦʰʢʦʜʞʝʥʥʷ ʭʨʝʙʮʽʚ, ʟʘʧʘʣʴʥʦʛʦ ʫʨʘʞʝʥʥʷ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʪʘ ʭʨʝʙʮʽʚ, 

ʥʘʷʚʥʽʩʪʴ ʦʟʥʘʢ ʨʦʟʨʠʚʫ ʬʽʙʨʦʟʥʦʛʦ ʢʽʣʴʮʷ ʄʍɼ, ʧʘʪʦʣʦʛʽʯʥʦʾ ʜʝʬʦʨʤʘʮʽʾ 

ʤʽʞʭʨʝʙʮʝʚʠʭ ʧʦʚʝʨʭʦʥʴ ʪʽʣ ʭʨʝʙʮʽʚ. 

ɿ ʤʝʪʦʶ ʦʮʽʥʢʠ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʨʦʟʨʦʙʣʝʥʠʭ ʨʝʛʨʝʩʽʡʥʠʭ ʤʦʜʝʣʝʡ ʩʫʤ ʨʦʟʤʽʨʽʚ 

ʄʍɼ ʜʦʜʘʪʢʦʚʦ, ʟ ʯʠʩʣʘ ʦʙʩʪʝʞʝʥʠʭ ʫ ʮʝʥʪʨʽ ʄʈʊ ʜʽʘʛʥʦʩʪʠʢʠ ʙʫʣʘ ʚʽʜʽʙʨʘʥʘ, ʛʨʫʧʘ 

ʧʝʨʝʚʽʨʢʠ, ʜʦ ʷʢʦʾ ʧʦʛʦʜʠʣʠʩʴ ʫʚʽʡʰʣʠ 56 ʶʥʘʢʽʚ ʪʘ ʯʦʣʦʚʽʢʽʚ (17ï28 ʨʦʢʽʚ) ʪʘ 

65 ʜʽʚʯʘʪ ʽ ʞʽʥʦʢ (16ï26 ʨʦʢʽʚ).  

ʂʨʠʪʝʨʽʾ ʚʢʣʶʯʝʥʥʷ ʜʦ ʛʨʫʧʠ ʧʝʨʝʚʽʨʢʠ ʶʥʘʢʽʚ ʪʘ ʯʦʣʦʚʽʢʽʚ ʧʝʨʰʦʛʦ ʧʝʨʽʦʜʫ 

ʟʨʽʣʦʛʦ ʚʽʢʫ (17ï28 ʨʦʢʽʚ) ʪʘ ʜʽʚʯʘʪ ʽ ʞʽʥʦʢ ʧʝʨʰʦʛʦ ʧʝʨʽʦʜʫ ʟʨʽʣʦʛʦ ʚʽʢʫ (16ï26 ʨʦʢʽʚ) 

ï ʤʽʩʴʢʽ ʪʘ ʩʽʣʴʩʴʢʽ ʤʝʰʢʘʥʮʽ, ʱʦ ʥʘʣʝʞʘʣʠ ʜʦ ʫʢʨʘʾʥʩʴʢʦʾ ʝʪʥʽʯʥʦʾ ʛʨʫʧʠ ʪʘ ʚ ʜʨʫʛʦʤʫ 

ʽ ʪʨʝʪʴʦʤʫ ʧʦʢʦʣʽʥʥʽ ʧʨʦʞʠʚʘʶʪʴ ʥʘ ʪʝʨʠʪʦʨʽʾ ʤ. ɺʽʥʥʠʮʽ ʘʙʦ ɺʽʥʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ; 

ʧʨʦʡʰʣʠ ʄʈʊ ʦʙʩʪʝʞʝʥʥʷ ʧʦʧʝʨʝʢʦʚʦʛʦ ʚʽʜʜʽʣʫ ʭʨʝʙʪʘ ʟʘ ʚʣʘʩʥʦʶ ʽʥʽʮʽʘʪʠʚʦʶ ʙʝʟ 

ʚʢʘʟʘʥʥʷ ʧʨʠʯʠʥʠ ʟʚʝʨʥʝʥʥʷ ʪʘ ʟ ʧʨʠʚʦʜʫ ʥʘʷʚʥʠʭ ʩʢʘʨʛ ʥʘ ʜʠʩʢʦʤʬʦʨʪ ʯʠ ʥʘʷʚʥʽʩʪʴ 

ʙʦʣʶ ʚ ʧʦʧʝʨʝʢʦʚʽʡ ʜʽʣʷʥʮʽ; ʧʦʛʦʜʠʣʠʩʴ ʧʨʠʡʥʷʪʠ ʫʯʘʩʪʴ ʫ ʜʦʩʣʽʜʞʝʥʥʽ, ʱʦ 

ʧʽʜʪʚʝʨʜʠʣʠ ʧʽʜʧʠʩʘʥʥʷʤ ʽʥʬʦʨʤʦʚʘʥʦʾ ʟʛʦʜʠ ʥʘ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ; ʥʘ ʤʦʤʝʥʪ 

ʜʦʩʣʽʜʞʝʥʥʷ ʥʝ ʤʘʣʠ ʛʦʩʪʨʠʭ, ʭʨʦʥʽʯʥʠʭ, ʛʝʥʝʪʠʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʚʽʜʩʫʪʥʽʩʪʴ ʪʨʘʚʤ 

ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ ʚ ʘʥʘʤʥʝʟʽ. 

ʂʨʠʪʝʨʽʾ ʚʠʢʣʶʯʝʥʥʷ: ʥʘʷʚʥʽʩʪʴ ʚʠʷʚʣʝʥʠʭ ʧʨʠ ʄʈʊ ʧʦʧʝʨʝʢʦʚʦʛʦ ʚʽʜʜʽʣʫ 

ʭʨʝʙʪʘ ʦʟʥʘʢ ʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ ʭʨʝʙʮʽʚ, ʟʘʧʘʣʴʥʦʛʦ ʫʨʘʞʝʥʥʷ 

ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʪʘ ʭʨʝʙʮʽʚ, ʥʘʷʚʥʽʩʪʴ ʦʟʥʘʢ ʨʦʟʨʠʚʫ ʬʽʙʨʦʟʥʦʛʦ ʢʽʣʴʮʷ ʄʍɼ, 

ʧʘʪʦʣʦʛʽʯʥʦʾ ʜʝʬʦʨʤʘʮʽʾ ʤʽʞʭʨʝʙʮʝʚʠʭ ʧʦʚʝʨʭʦʥʴ ʪʽʣ ʭʨʝʙʮʽʚ. 
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2.2. ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ 

2.2.1. ɸʥʪʨʦʧʦʤʝʪʨʠʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ 

ɼʣʷ ʚʠʚʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʪʘʪʫʨʠ ʣʶʜʠʥʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʤʝʪʦʜʠʢʦʶ ɺ. ɺ. ɹʫʥʘʢʘ ʚ ʤʦʜʠʬʽʢʘʮʽʾ 

ʇ. ʇ. ʐʘʧʘʨʝʥʢʘ [27]. ɸʥʪʨʦʧʦʤʝʪʨʠʯʥʝ ʦʙʩʪʝʞʝʥʥʷ (ʪʘʙʣʠʮʷ 2.1) ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʽʟ 

ʚʠʟʥʘʯʝʥʥʷʤ ʪʦʪʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ (ʜʦʚʞʠʥʘ ʪʽʣʘ ʩʪʦʷʯʠ ʽ ʤʘʩʘ ʪʽʣʘ), ʧʘʨʮʽʘʣʴʥʠʭ 

ʨʦʟʤʽʨʽʚ (ʧʦʟʜʦʚʞʥʽʭ, ʧʦʧʝʨʝʯʥʠʭ, ʩʘʛʽʪʘʣʴʥʠʭ, ʦʙʭʚʘʪʥʠʭ) ʪʘ ʪʦʚʱʠʥʠ ʰʢʽʨʥʦ-

ʞʠʨʦʚʠʭ ʩʢʣʘʜʦʢ. ʋʯʘʩʥʠʢʘʤ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʫʩʽ ʚʠʱʝ ʚʢʘʟʘʥʽ 

ʚʠʤʽʨʶʚʘʥʥʷ, ʫʯʘʩʥʠʢʘʤ ʛʨʫʧʠ ʧʝʨʝʚʽʨʢʠ ʚʠʟʥʘʯʘʣʠ ʣʠʰʝ ʪʦʪʘʣʴʥʽ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʽ 

ʧʘʨʘʤʝʪʨʠ. 

ʊʘʙʣʠʮʷ 2.1.  

ɸʥʪʨʦʧʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ 

 ̄ ʇʦʢʘʟʥʠʢ ɸʥʘʪʦʤʽʯʥʽ ʦʨʽʻʥʪʠʨʠ ɯʥʩʪʨʫʤʝʥʪ 

1. 

ʊ
ʦ
ʪ
ʘ
ʣ
ʴ
ʥ
ʽ
 

ʨ
ʦ
ʟ
ʤ
ʽ
ʨ
ʠ

 

¶ ʄʘʩʘ ʪʽʣʘ (ʚʨʘʥʮʽ ʜʦ 
ʧʨʠʡʦʤʫ ʾʞʽ);  

 ɺʘʛʠ ʈʇ-150  

(ʟ ʪʦʯʥʽʩʪ ʁʜʦ 

0,1 ʢʛ) 

2. ¶ ɼʦʚʞʠʥʘ ʪʽʣʘ ʫ 
ʚʝʨʪʠʢʘʣʴʥʦʤʫ 

ʧʦʣʦʞʝʥʥʽ ʩʪʦʷʯʠ 

 ɸʥʪʨʦʧʦʤʝʪʨ 

ɸʃʉ-1  

(ʟ ʪʦʯʥʽʩʪʶ 

Ñ0,3 ʩʤ) 

3 

ʇ
ʘ
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ʇ
ʦ
ʟ
ʜ
ʦ
ʚ
ʞ
ʥ
ʽ
 
ʨ
ʦ
ʟ
ʤ
ʽ
ʨ
ʠ

 

¶ ʚʠʩʦʪʘ 
ʥʘʜʛʨʫʜʥʠʥʥʦʾ  

ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʦ

ʾ ʪʦʯʢʠ  

 

ʚʝʨʭʥʷ ʛʨʫʜʥʠʥʥʘ ʪʦʯʢʘ 

ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʩʝʨʝʜʠʥʽ 

ʢʨʘʶ ʷʨʝʤʥʦʾ ʚʠʨʽʟʢʠ 

ʨʫʢʦʷʪʢʠ ʛʨʫʜʥʠʥʠ;  

ɸʥʪʨʦʧʦʤʝʪʨ 

ɸʃʉ-1  

(ʟ ʪʦʯʥʽʩʪʶ 

Ñ0,3 ʩʤ) 

¶ ʚʠʩʦʪʘ ʧʣʝʯʦʚʦʾ 
ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʦ

ʾ ʪʦʯʢʠ 

 

 ʘʢʨʦʤʽʘʣʴʥʘ (ʧʣʝʯʦʚʘ)ï 

ʟʦʚʥʽʰʥʷ ʪʦʯʢʘ ʧʣʝʯʦʚʦʛʦ 

ʚʽʜʨʦʩʪʢʫ;  

¶ ʚʠʩʦʪʘ 
ʧʘʣʴʮʝʚʦʾ 

ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʦ

ʾ ʪʦʯʢʠ  

 

ʧʘʣʴʮʝʚʘ ï ʥʘʡʥʠʞʯʘ ʪʦʯʢʘ 

ʢʽʥʮʝʚʦʾ ʬʘʣʘʥʛʠ ʪʨʝʪʴʦʛʦ 

ʧʘʣʴʮʷ;  

¶ ʚʠʩʦʪʘ ʣʦʙʢʦʚʦʾ 
ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʦ

ʾ ʪʦʯʢʠ 

 

ʣʦʙʢʦʚʘ ï ʚʝʨʭʥʽʡ ʢʨʘʡ 

ʣʦʙʢʦʚʦʛʦ ʩʠʤʬʽʟʫ; 



51 
 

¶ ʚʠʩʦʪʘ 
ʚʝʨʪʣʶʛʦʚʦʾ 

ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʦ

ʾ ʪʦʯʢʠ 

 

ʚʝʨʪʣʶʛʦʚʘ ï ʚʝʣʠʢʠʡ 

ʚʝʨʪʣʶʛ ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ,  

4 

ʆ
ʙ
ʭ
ʚ
ʘ
ʪ
ʥ
ʽ
 
ʨ
ʦ
ʟ
ʤ
ʽ
ʨ
ʠ

 

- ʦʙʭʚʘʪ ʧʣʝʯʘ ʚ 
ʩʧʦʢʽʡʥʦʤʫ ʩʪʘʥʽ  

ʫ ʤʽʩʮʽ ʥʘʡʙʽʣʴʰʦʛʦ 

ʨʦʟʚʠʪʢʫ ʤôʷʟʽʚ ʧʣʝʯʘ ʥʘ 

ʚʽʣʴʥʦ ʟʚʠʩʘʶʯʽʡ ʢʽʥʮʽʚʮʽ, 

ʛʦʨʠʟʦʥʪʘʣʴʥʦ 

ʉʘʥʪʠʤʝʪʨʦʚʘ 

ʩʪʨʽʯʢʘ (ʟ 

ʪʦʯʥʽʩʪʶ ʜʦ 

0,5 ʩʤ)  

- ʦʙʭʚʘʪ ʧʣʝʯʘ ʚ 
ʥʘʧʨʫʞʝʥʦʤʫ 

ʩʪʘʥʽ 

ʫ ʤʽʩʮʽ ʥʘʡʙʽʣʴʰʦʛʦ 

ʨʦʟʚʠʪʢʫ ʤôʷʟʽʚ, ʢʠʩʪʴ ʫ 

ʢʫʣʘʢ, ʨʫʢʘ ʟʽʛʥʫʪʘ ʚ 

ʣ̔ ʢʪʴʦʚʦʤʫ ʩʫʛʣʦʙʽ 

- ʦʙʭʚʘʪ 
ʧʝʨʝʜʧʣʽʯʯʷ ʫ 

ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ 

ʫ ʤʽʩʮʽ ʥʘʡʙʽʣʴʰʦʛʦ 

ʨʦʟʚʠʪʢʫ ʤôʷʟʽʚ 

ʧʝʨʝʜʧʣʽʯʯʷ ʥʘ ʚʽʣʴʥʦ 

ʟʚʠʩʘʶʯʽʡ ʢʽʥʮʽʚʮʽ 

- ʦʙʭʚʘʪ 
ʧʝʨʝʜʧʣʽʯʯʷ ʚ 

ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ 

ʥʘʜ ʰʠʣʦʧʦʜʽʙʥʠʤʠ 

ʚʽʜʨʦʩʪʢʘʤʠ ʚ ʜʠʩʪʘʣʴʥʽʡ 

ʯʘʩʪʠʥʽ ʧʝʨʝʜʧʣʽʯʯʷ, ʥʘ 

ʚʽʣʴʥʦ ʟʚʠʩʘʶʯʽʡ ʢʽʥʮʽʚʮʽ, 

ʛʦʨʠʟʦʥʪʘʣʴʥʦ 

- ʦʙʭʚʘʪ ʛʦʤʽʣʢʠ ʫ 
ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ 

ʫ ʤʽʩʮʽ ʥʘʡʙʽʣʴʰʦʛʦ 

ʨʦʟʚʠʪʢʫ ʤôʷʟʽʚ ʛʦʤʽʣʢʠ, 

ʛʦʨʠʟʦʥʪʘʣʴʥʦ 

- ʦʙʭʚʘʪ ʛʦʤʽʣʢʠ ʚ 

ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ 

ʫ ʥʘʡʙʽʣʴʰ ʚʫʟʴʢʦʤʫ ʤʽʩʮʽ 

ʛʦʤʽʣʢʠ ʥʘ 4ï5 ʩʤ ʚʠʱʝ 

ʛʦʤʽʣʢʦʚʦʩʪʦʧʥʦʛʦ ʩʫʛʣʦʙʘ 

¶ ʦʙʭʚʘʪ ʩʪʝʛʥʘ 
(ʤʘʢʩʠʤʘʣʴʥʠʡ) 

ʉʪʦʷʯʠ, ʩʪʦʧʠ ʥʘ ʰʠʨʠʥʽ 

ʧʣʝʯ, ʚʘʛʘ ʨʦʟʧʦʜʽʣʝʥʘ 

ʨʽʚʥʦʤʽʨʥʦ ʥʘ ʦʙʠʜʚʽ ʥʦʛʠ, 

ʥʘ 5 ʩʤ ʥʠʞʯʝ ʩʽʜʥʠʯʥʦʾ 

ʩʢʣʘʜʢʠ, ʛʦʨʠʟʦʥʪʘʣʴʥʦ 

¶ ʦʙʭʚʘʪ ʩʪʝʛʦʥ ʯʝʨʝʟ ʟʦʚʥʽʰʥʽ ʚʝʨʪʣʶʛʦʚʽ 

ʪʦʯʢʠ, ʛʦʨʠʟʦʥʪʘʣʴʥʦ  

¶ ʦʙʭʚʘʪ ʢʠʩʪʽ ʥʘ ʨʽʚʥʽ ʛʦʣʽʚʦʢ II-V 

ʧ'ʷʩʪʢʦʚʠʭ ʢʽʩʪʦʢ 

¶ ʦʙʭʚʘʪ ʩʪʦʧʠ ʥʘ ʨʽʚʥʽ ʛʦʣʽʚʦʢ ʧʣʝʩʥʦʚʠʭ 

ʢʽʩʪʦʢ 

¶ ʦʙʭʚʘʪ ʰʠʾ  

 

ʧʦ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʣʽʥʽʾ ʧʽʜ 

ʱʠʪʦʧʦʜʽʙʥʠʤ ʭʨʷʱʝʤ 

¶ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ 
ʧʨʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʧʦ ʩʦʩʢʦʚʽʡ 

ʣʽʥʽʾ ʚ ʯʦʣʦʚʽʢʽʚ ʪʘ ʧʦ 
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ʤʘʢʩʠʤʘʣʴʥʦʤʫ 

ʚʜʠʭʫ 

ʚʝʨʭʥʴʦʤʫ ʢʨʘʶ ʤʦʣʦʯʥʠʭ 

ʟʘʣʦʟ ʫ ʞʽʥʦʢ (ʩʪʨʽʯʢʘ 

ʥʘʢʣʘʜʘʻʪʴʩʷ ʟʟʘʜʫ ʧʽʜ 

ʥʠʞʥʽʤʠ ʢʫʪʘʤʠ ʣʦʧʘʪʦʢ, ʘ 

ʩʧʝʨʝʜʫ ï ʟʘʢʨʠʚʘʻ ʥʠʞʥʽʡ 

ʩʝʛʤʝʥʪ ʛʨʫʜʥʦʛʦ 

ʢʨʫʞʘʣʴʮʷ; ʧʨʠ ʥʘʢʣʘʜʘʥʥʽ 

ʩʪʨʽʯʢʠ ʨʫʢʠ ʧʽʜʥʷʪʽ, ʧʽʜ 

ʯʘʩ ʚʠʤʽʨʶʚʘʥʥʷ ï ʫ 

ʚʠʭʽʜʥʦʤʫ ʧʦʣʦʞʝʥʥʽ)  

¶ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ 

ʧʨʠ 

ʤʘʢʩʠʤʘʣʴʥʦʤʫ 

ʚʠʜʠʭʫ 

¶ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʚ 
ʩʧʦʢʽʡʥʦʤʫ ʩʪʘʥʽ 

¶ ʦʙʭʚʘʪ ʪʘʣʽʾ ʫ ʥʘʡʙʽʣʴʰ ʚʫʟʴʢʽʡ ʯʘʩʪʠʥʽ 

ʯʝʨʝʚʥʦʾ ʜʽʣʷʥʢʠ ʯʘʩʪʦ ʥʘ 

ʨʽʚʥʽ ʧʫʧʢʦʚʦʾ ʪʦʯʢʠ 

5 
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¶ ʧʣʝʯʘ ʥʘʡʙʽʣʴʰʘ ʚʽʜʩʪʘʥʴ ʧʦ 

ʛʦʨʠʟʦʥʪʘʣʽ ʤʽʞ ʟʦʚʥʽʰʥʽʤ 

ʽ ʚʥʫʪʨʽʰʥʽʤ 

ʥʘʜʚʠʨʦʩʪʢʘʤʠ ʧʣʝʯʦʚʦʾ 

ʢʽʩʪʢʠ  

ʐʪʘʥʛʝʥʮʠʨʢ

ʫʣɹ ʐʎ-125  

(ʟ ʪʦʯʥʽʩʪʶ ʜʦ 

0,01 cʤ) 

¶ ʧʝʨʝʜʧʣʽʯʯʷ ʥʘʡʙʽʣʴʰʘ ʚʽʜʩʪʘʥʴ ʧʦ 

ʛʦʨʠʟʦʥʪʘʣʽ ʤʽʞ 

ʰʠʣʦʧʦʜʽʙʥʠʤʠ 

ʚʽʜʨʦʩʪʢʘʤʠ ʧʨʦʤʝʥʝʚʦʾ ʽ 

ʣʽʢʪʴʦʚʦʾ ʢʽʩʪʦʢ 

¶ ʩʪʝʛʥʘ ʥʘʡʙʽʣʴʰʘ ʚʽʜʩʪʘʥʴ ʧʦ 

ʛʦʨʠʟʦʥʪʘʣʽ ʤʽʞ 

ʚʥʫʪʨʽʰʥʽʤ ʽ ʟʦʚʥʽʰʥʽʤ 

ʥʘʜʚʠʨʦʩʪʢʘʤʠ ʩʪʝʛʥʦʚʦʾ 

ʢʽʩʪʢʠ 

¶ ʛʦʤʽʣʢʠ ʥʘʡʙʽʣʴʰʘ ʚʽʜʩʪʘʥʴ ʧʦ 

ʛʦʨʠʟʦʥʪʘʣʽ ʤʽʞ 

ʟʦʚʥʽʰʥʴʦʶ ʽ ʚʥʫʪʨʽʰʥʴʦʶ 

ʢʽʩʪʦʯʢʘʤʠ ʛʦʤʽʣʢʠ 

(ʰʠʨʠʥʫ ʜʠʩʪʘʣʴʥʠʭ 

ʝʧʽʬʽʟʽʚ ʢʽʥʮʽʚʦʢ ʚʠʟʥʘʯʘʣʠ 

ʟʣʽʚʘ) 

6 
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ʠ
 

(
ʜ
ʽ
ʘ
ʤ
ʝ
ʪ
ʨ
ʠ
 
ʪ
ʽ
ʣ
ʘ
)

 

¶ ʧʣʝʯʦʚʠʡ 
(ʘʢʨʦʤʽʘʣʴʥʠʡ) 

ʰʠʨʠʥʘ ʧʣʝʯʝʡ  

ʚʽʜʩʪʘʥʴ ʤʽʞ ʣʽʚʦʶ ʪʘ 

ʧʨʘʚʦʶ ʧʣʝʯʦʚʠʤʠ 

ʪʦʯʢʘʤʠ (ʚʠʤʽʨʶʻʪʴʩʷ 

ʩʧʝʨʝʜʫ) 

ʊʦʚʩʪʦʪʥʠʡ 

ʮʠʨʢʫʣʴ (ʟ 

ʪʦʯʥʽʩʪʶ ʜʦ 

0,01 cʤ) 

¶ ʩʝʨʝʜʠʥʥʦʛʨʫʜʥʠ

ʡ ʧʦʧʝʨʝʯʥʠʡ 

ʜʽʘʤʝʪʨ ʛʨʫʜʥʦʾ 

ʢʣʽʪʢʠ  

 

ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʚʽʜʩʪʘʥʴ ʤʽʞ 

ʥʘʡʚʽʜʜʘʣʝʥʽʰʠʤʠ ʪʦʯʢʘʤʠ 

ʙʦʢʦʚʠʭ ʧʦʚʝʨʭʦʥʴ ʛʨʫʜʥʦʾ 

ʢʣʽʪʢʠ ʥʘ ʨʽʚʥʽ 

ʩʝʨʝʜʥʴʦʛʨʫʜʥʠʥʥʦʾ ʪʦʯʢʠ, 
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 ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʝʨʭʥʴʦʤʫ 

ʢʨʘʶ 4-ʛʦ ʨʝʙʨʘ (ʥʽʞʢʠ 

ʪʦʚʩʪʦʪʥʦʛʦ ʮʠʨʢʫʣʷ 

ʤʘʶʪʴ ʟʥʘʭʦʜʠʪʠʩʷ ʥʘ 

ʩʝʨʝʜʥʴʦʧʘʭʚʦʚʽʡ ʣʽʥʽʾ ʟ 

ʦʙʦʭ ʙʦʢʽʚ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ) 

¶ ʥʠʞʥɹʦʛʨʫʜʥʠʡ 
ʧʦʧʝʨʝʯʥʠʡ 

ʜʽʘʤʝʪʨ ʛʨʫʜʥʦʾ 

ʢʣʽʪʢʠ 

 

ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʚʽʜʩʪʘʥʴ ʤʽʞ 

ʥʘʡʙʽʣʴʰ ʚʠʩʪʫʧʘʶʯʠʤʠ 

ʙʦʢʦʚʠʤʠ ʪʦʯʢʘʤʠ ʜʝʩʷʪʠʭ 

ʨʝʙʝʨ 

¶ ʤʽʞʦʩʪʴʦʚʘ 
ʚʽʜʩʪʘʥʴ  

ʚʽʜʩʪʘʥʴ ʤʽʞ ʧʝʨʝʜʥʽʤʠ 

ʚʝʨʭʥʽʤʠ ʦʩʪʷʤʠ ʢʣʫʙʦʚʠʭ 

ʢʽʩʪʦʢ 

¶ ʤʽʞʛʨʝʙʝʥʝʚʘ 
ʚʽʜʩʪʘʥʴ 

ʚʽʜʩʪʘʥʴ ʤʽʞ ʥʘʡʙʽʣʴʰ 

ʚʽʜʜʘʣʝʥʠʤʠ ʪʦʯʢʘʤʠ 

ʛʨʝʙʝʥʽʚ ʢʣʫʙʦʚʠʭ ʢʽʩʪʦʢ 

 

 

¶ ʤʽʞʚʝʨʪʣʶʛʦʚʘ 
ʚʽʜʩʪʘʥʴ 

 

ʚʽʜʩʪʘʥʴ ʤʽʞ ʚʝʣʠʢʠʤʠ 

ʚʝʨʪʣʶʛʘʤʠ ʩʪʝʛʥʦʚʠʭ 

ʢʽʩʪʦʢ; 

7. 
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 ¶ ʟʦʚʥʽʰʥʷ 
ʢʦʥôʶʛʘʪʘ ʪʘʟʘ  

ʚʠʤʽʨʶʚʘʣʠ ʪʽʣʴʢʠ ʚ ʦʩʽʙ 

ʞʽʥʦʯʥʦʾ ʩʪʘʪʽ ʚ ʧʦʣʦʞʝʥʥʽ 

ʣʝʞʘʯʠ ʥʘ ʙʦʢʫ 

ʊʦʚʩʪʦʪʥʠʡ 

ʮʠʨʢʫʣʴ  

(ʟ ʪʦʯʥʽʩʪʶ ʜʦ 

0,01 cʤ) ¶ ʧʝʨʝʜʥʴʦ-

ʟʘʜʥʽʡ 

ʩʝʨʝʜʥʴʦʛʨʫʜʥʠʥ

ʥʠʡ ʨʦʟʤʽʨ 

ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ 

ʥʘ ʨʽʚʥʽ 

ʩʝʨʝʜʥʴʦʛʨʫʜʥʠʥʥʦʾ ʪʦʯʢʠ 
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¶ ʥʘ ʧʝʨʝʜʥʽʡ 
ʧʦʚʝʨʭʥʽ ʧʣʝʯʘ 

 

ʚʠʤʽʨʶʻʪʴʩʷ ʥʘ ʩʝʨʝʜʠʥʽ 

ʚʥʫʪʨʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ ʧʣʝʯʘ 

ʥʘʜ ʜʚʦʛʦʣʦʚʠʤ ʤ'ʷʟʦʤ, 

ʙʝʨʝʪʴʩʷ ʚʝʨʪʠʢʘʣʴʥʦ 

ʐʪʘʥʛʝʥʮʠʨʢ

ʫʣɹ ʐʎ-125  

(ʟ ʪʦʯʥʽʩʪʶ ʜʦ 

0,01 cʤ) 

¶ ʥʘ ʧʝʨʝʜʥʽʡ 
ʧʦʚʝʨʭʥʽ ʧʣʝʯʘ 

 

ʚʠʤʽʨʶʻʪʴʩʷ ʥʘ ʩʝʨʝʜʠʥʽ 

ʚʥʫʪʨʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ ʧʣʝʯʘ 

ʥʘʜ ʜʚʦʛʦʣʦʚʠʤ ʤ'ʷʟʦʤ, 

ʙʝʨʝʪʴʩʷ ʚʝʨʪʠʢʘʣʴʥʦ 

 

ʥʘ ʟʘʜʥʽʡ ʧʦʚʝʨʭʥʽ 

ʧʣʝʯʘ 

ʚʠʤʽʨʶʻʪʴʩʷ ʥʘ ʩʝʨʝʜʠʥʽ ʥʘ 

ʟʘʜʥʽʡ ʧʦʚʝʨʭʥʽ ʧʣʝʯʘ ʥʘʜ 

ʪʨʠʛʦʣʦʚʠʤ ʤ'ʷʟʦʤ, 

ʙʝʨʝʪʴʩʷ ʚʝʨʪʠʢʘʣʴʥʦ 

 

ʥʘ ʧʝʨʝʜʥʽʡ 

ʧʦʚʝʨʭʥʽ 

ʧʝʨʝʜʧʣʽʯʯʷ 

ʚʠʤʽʨʶʻʪʴʩʷ ʥʘ ʚʥʫʪʨʽʰʥʽʡ 

ʧʦʚʝʨʭʥʽ, ʫ ʥʘʡʙʽʣʴʰ 
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ʰʠʨʦʢʦʤʫ ʤʽʩʮʽ, ʙʝʨʝʪʴʩʷ 

ʚʝʨʪʠʢʘʣʴʥʦ 

ʧʽʜ ʥʠʞʥʽʤ ʢʫʪʦʤ 

ʣʦʧʘʪʢʠ 

ʚʠʤʽʨʶʻʪʴʩʷ ʚ ʢʦʩʦʤʫ 

ʥʘʧʨʷʤʢʫ (ʟʚʝʨʭʫ ʚʥʠʟ, 

ʟʩʝʨʝʜʠʥʠ ʥʘʟʦʚʥʽ 

 

ʥʘ ʛʨʫʜʥʽʡ ʢʣʽʪʮʽ ʧʦ ʧʘʭʦʚʦʤʫ ʢʨʘʶ ʧʨʘʚʦʛʦ 

ʚʝʣʠʢʦʛʦ ʛʨʫʜʥʦʛʦ ʤôʷʟʫ 

 

ʥʘ ʙʦʮʽ ʚʠʤʽʨʶʻʪʴʩʷ ʥʘ 2 ʩʤ ʚʠʱʝ 

ʛʨʝʙʝʥʷ ʢʣʫʙʦʚʦʾ ʢʽʩʪʢʠ, 

ʙʝʨʝʪʴʩʷ ʚʝʨʪʠʢʘʣʴʥʦ; 

 

ʥʘ ʞʠʚʦʪʽ ʚʠʤʽʨʶʻʪʴʩʷ ʥʘ ʨʽʚʥʽ ʧʫʧʢʘ 

ʧʨʘʚʦʨʫʯ ʚʽʜ ʥʴʦʛʦ ʥʘ 

ʚʽʜʩʪʘʥʽ 5 ʩʤ, ʙʝʨʝʪʴʩʷ 

ʚʝʨʪʠʢʘʣʴʥʦ 

 

ʥʘ ʩʪʝʛʥʽ ʚʠʤʽʨʶʻʪʴʩʷ ʚ ʧʦʣʦʞʝʥʥʽ 

ʩʠʜʷʯʠ ʥʘ ʩʪʽʣʴʮʽ, ʥʦʛʠ 

ʟʽʛʥʫʪʽ ʚ ʢʦʣʽʥʥʠʭ ʩʫʛʣʦʙʘʭ 

ʧʽʜ ʧʨʷʤʠʤ ʢʫʪʦʤ, ʫ 

ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʩʪʝʛʥʘ ʥʘ 

ʧʝʨʝʜʥʽʡ ʣʘʪʝʨʘʣʴʥʽʡ 

ʧʦʚʝʨʭʥʽ, ʧʘʨʘʣʝʣʴʥʦ 

ʧʘʭʦʚʽʡ ʩʢʣʘʜʮʽ 

 

 ʥʘ ʛʦʤʽʣʮʽ ʚʠʤʽʨʶʻʪʴʩʷ ʚ ʪʦʤʫ ʞ 

ʚʠʭʽʜʥʦʤʫ ʧʦʣʦʞʝʥʥʽ, ʱʦ ʽ 

ʥʘ ʩʪʝʛʥʽ, ʙʝʨʝʪʴʩʷ ʤʘʡʞʝ 

ʚʝʨʪʠʢʘʣʴʥʦ ʥʘ ʟʘʜʥʽʡ 

ʣʘʪʝʨʘʣʴʥʽʡ ʧʦʚʝʨʭʥʽ 

ʚʝʨʭʥʴʦʾ ʯʘʩʪʠʥʠ ʛʦʤʽʣʢʠ, 

ʥʘ ʨʽʚʥʽ ʥʠʞʥʴʦʛʦ ʢʫʪʘ 

ʧʽʜʢʦʣʽʥʥʦʾ ʷʤʢʠ 

 

 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʪʦʯʥʦʩʪʽ ʚʠʟʥʘʯʝʥʥʷ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ 

ʚʠʤʽʨʽʚ ʚʠʟʥʘʯʘʣʠ ʨʦʟʤʽʱʝʥʥʷ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ʪʦʯʦʢ ʪʘ ʭʾ ʚʠʩʦʪʫ ʥʘʜ ʧʣʦʱʠʥʦʶ 

ʦʧʦʨʠ: ʩʝʨʝʜʥʴʦʛʨʫʜʥʠʥʥʦʾ (ʚʽʜʧʦʚʽʜʘʻ ʨʽʚʥʶ ʚʝʨʭʥʴʦʛʦ ʢʨʘʶ ʯʝʪʚʝʨʪʠʭ ʛʨʫʜʥʠʥʦ-

ʨʝʙʝʨʥʠʭ ʩʫʛʣʦʙʽʚ), ʣʦʙʢʦʚʦʾ (ʚʽʜʧʦʚʽʜʘʻ ʚʝʨʭʥʴʦʤʫ ʢʨʘʶ ʣʦʙʢʦʚʦʛʦ ʩʠʤʬʽʟʫ ʧʦ 

ʩʝʨʝʜʠʥʥʽʡ ʣʽʥʽʾ), ʟʘʜʥʴʦʾ ʧʣʝʯʦʚʦʾ (ʨʦʟʪʘʰʦʚʘʥʘ ʚ ʟʘʜʥʽʡ ʜʽʣʷʥʮʽ ʟʦʚʥʽʰʥʴʦʛʦ ʢʨʘʶ 

ʘʢʨʦʤʽʘʣʴʥʦʛʦ ʚʽʜʨʦʩʪʢʘ), ʧʨʦʤʝʥʝʚʦʾ (ʥʘʡʚʠʱʘ ʪʦʯʢʘ ʛʦʣʦʚʢʠ ʧʨʦʤʝʥʝʚʦʾ ʢʽʩʪʢʠ ʟ 

ʟʦʚʥʽʰʥʴʦʾ ʩʪʦʨʦʥʠ), ʰʠʣʦʧʦʜʽʙʥʦʾ ʧʨʦʤʝʥʝʚʦʾ (ʥʘʡʥʠʞʯʘ ʪʦʯʢʘ ʰʠʣʦʧʦʜʽʙʥʦʛʦ 

ʚʽʜʨʦʩʪʢʘ ʧʨʦʤʝʥʝʚʦʾ ʢʽʩʪʢʠ ʧʨʠ ʦʧʫʱʝʥʠʭ ʨʫʢʘʭ), ʧʘʣʴʮʝʚʦʾ (ʥʘʡʜʠʩʪʘʣʴʥʽʰʘ ʪʦʯʢʘ 
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ʤôʷʢʦʪʽ ʥʽʛʪʴʦʚʦʾ ʬʘʣʘʥʛʠ ʪʨʝʪʴʦʛʦ ʧʘʣʴʮʷ), ʚʝʨʪʣʶʛʦʚʦʾ (ʚʽʜʧʦʚʽʜʘʻ ʥʘʡʙʽʣʴʰ 

ʚʠʩʪʫʧʘʶʯʽʡ ʚʛʦʨʫ ʜʽʣʷʥʮʽ ʚʝʨʪʣʶʛʘ ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ), ʚʝʨʭʥʴʦʚʝʣʠʢʦʛʦʤʽʣʢʦʚʦʾ 

ʤʝʜʽʘʣʴʥʦʾ (ʥʘʡʚʠʱʘ ʪʦʯʢʘ ʚʥʫʪʨʽʰʥʴʦʛʦ ʭʨʷʱʦʚʦʛʦ ʢʨʘʶ ʤʝʜʽʘʣʴʥʦʛʦ ʚʠʨʦʩʪʢʘ), 

ʥʠʞʥʴʦʚʝʣʠʢʦʛʦʤʽʣʢʦʚʦʾ ʤʝʜʽʘʣʴʥʦʾ (ʥʘʡʥʠʞʯʘ ʪʦʯʢʘ ʤʝʜʘʣʴʥʦʾ ʢʽʩʪʦʯʢʠ), ʧ'ʷʪʢʦʚʦʾ 

(ʥʘʡʙʽʣʴʰ ʚʠʩʪʫʧʘʶʯʘ ʥʘʟʘʜ ʪʦʯʢʘ ʩʪʦʧʠ), ʢʽʥʮʝʚʦʾ (ʥʘʡʙʽʣʴʰ ʚʠʩʪʫʧʘʶʯʘ ʫʧʝʨʝʜ 

ʪʦʯʢʘ ʩʪʦʧʠ ʥʘ ʤôʷʢʦʪʽ ʢʽʥʮʝʚʦʾ ʬʘʣʘʥʛʠ ɯ ʘʙʦ ɯɯ ʧʘʣʴʮʽʚ). ɺʠʤʽʨʶʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʪʦʚʩʪʦʪʥʦʛʦ ʮʠʨʢʫʣʷ ʧʨʦʚʦʜʠʣʠ ʚ ʧʦʣʦʞʝʥʥʽ ʣʝʞʘʯʠ ʥʘ ʩʧʠʥʽ, ʥʦʛʠ ʨʘʟʦʤ ʽ ʚʠʪʷʛʥʫʪʽ. 

 

2.2.2 ɺʠʟʥʘʯʝʥʥʷ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʤʘʩʠ ʪʽʣʘ ʪʘ ʢʦʤʧʦʥʝʥʪʽʚ 

ʩʦʤʘʪʦʪʠʧʫ ʟʘ ʍʽʪ-ʂʘʨʪʝʨ 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʞʠʨʦʚʦʛʦ, ʢʽʩʪʢʦʚʦʛʦ ʽ ʤôʷʟʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʽʚ ʤʘʩʠ ʪʽʣʘ (ʢʛ) 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʬʦʨʤʫʣʠ Matiegka J. [199]. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʘʙʩʦʣʶʪʥʦʾ ʢʽʣʴʢʦʩʪʽ ʞʠʨʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ ʤʘʩʽ ʪʽʣʘ ʟʘ 

Matiegka ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʬʦʨʤʫʣʫ:  

 D = d Ĭ S Ĭ k, (2.1) 

ʜʝ: D ï ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʞʠʨʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ, ʢʛ;  

d ï ʩʝʨʝʜʥʷ ʪʦʚʱʠʥʘ ʰʘʨʫ ʧʽʜʰʢʽʨʥʦʛʦ ʞʠʨʫ ʨʘʟʦʤ ʟʽ ʰʢʽʨʦʶ, ʤʤ;  

S ï ʧʣʦʱʘ ʧʦʚʝʨʭʥʽ ʪʽʣʘ, ʤ2;  

k ï ʢʦʥʩʪʘʥʪʘ, ʱʦ ʜʦʨʽʚʥʶʻ 1,3.  

 

ʉʝʨʝʜʥʶ ʪʦʚʱʠʥʫ ʧʽʜʰʢʽʨʥʦʛʦ ʞʠʨʫ ʨʘʟʦʤ ʟʽ ʰʢʽʨʦʶ ʦʙʯʠʩʣʶʚʘʣʠ ʟʘ 

ʬʦʨʤʫʣʦʶ:  

▀
▀ ▀ ▀ ▀ ▀ ▀ ▀ ▀ ▀

 ,                     (2.2) 

 ʜʝ: d1 ....... d9 ï ʪʦʚʱʠʥʘ ʰʢʽʨʥʦïʞʠʨʦʚʠʭ ʩʢʣʘʜʦʢ (ʤʤ) ʥʘ ʧʣʝʯʽ (cʧʝʨʝʜʫ ʽ 

ʟʟʘʜʫ), ʧʝʨʝʜʧʣʽʯʯʽ, ʛʨʫʜʥʽʡ ʢʣʽʪʮʽ, ʙʦʮʽ, ʞʠʚʦʪʽ, ʩʪʝʛʥʽ, ʛʦʤʽʣʮʽ ʪʘ ʧʽʜ ʣʦʧʘʪʢʦʶ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʘʙʩʦʣʶʪʥʦʾ ʢʽʣʴʢʦʩʪʽ ʤôʷʟʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ ʤʘʩʽ ʪʽʣʘ ʟʘ J. 

Matiegka [199] ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʬʦʨʤʫʣʫ:  

 ʄs = (L Ĭ r2 Ĭ k) / 1000, (2.3) 

ʜʝ: ʄs ï ʘʙʩʦʣʶʪʥʘ ʤʘʩʘ ʤôʷʟʦʚʦʾ ʪʢʘʥʠʥʠ, ʢʛ;  
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L ï ʜʦʚʞʠʥʘ ʪʽʣʘ, ʩʤ;  

r ï ʩʝʨʝʜʥʷ ʚʝʣʠʯʠʥʘ ʨʘʜʽʫʩʽʚ ʧʣʝʯʘ, ʧʝʨʝʜʧʣʽʯʯʷ, ʩʪʝʛʥʘ, ʛʦʤʽʣʢʠ ʚ ʤʽʩʮʷʭ 

ʥʘʡʙʽʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʤʫʩʢʫʣʘʪʫʨʠ ʟʘ ʚʠʥʷʪʢʦʤ ʰʢʽʨʥʦ-ʞʠʨʦʚʦʛʦ ʰʘʨʫ, ʩʤ;  

k ï ʢʦʥʩʪʘʥʪʘ, ʱʦ ʜʦʨʽʚʥʶʻ 6,5.  

 

ʉʝʨʝʜʥʶ ʚʝʣʠʯʠʥʫ ʨʘʜʽʫʩʽʚ ʟʘ ʚʠʥʷʪʢʦʤ ʰʢʽʨʥʦ-ʞʠʨʦʚʦʛʦ ʰʘʨʫ ʚʠʨʘʭʦʚʫʚʘʣʠ 

ʟʘ ʬʦʨʤʫʣʦʶ:  

►
╒ ╒ ╒ ╒

Ⱬ

▀ ▀ Ⱦ ▀ ▀ ▀
 ,  (2.4) 

ʜʝ: C1 ï ʧʝʨʠʤʝʪʨ ʧʣʝʯʘ, ʩʤ;  

C2 ï ʧʝʨʠʤʝʪʨ ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ, ʩʤ;  

C3 ï ʧʝʨʠʤʝʪʨ ʛʦʤʽʣʢʠ ʫ ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ, ʩʤ;  

C4 ï ʧʝʨʠʤʝʪʨ ʩʪʝʛʥʘ, ʩʤ;  

d1 ï ʪʦʚʱʠʥʘ ʰʢʽʨʥʦ-ʞʠʨʦʚʦʾ ʩʢʣʘʜʢʠ ʥʘ ʟʘʜʥʽʡ ʧʦʚʝʨʭʥʽ ʧʣʝʯʘ, ʤʤ;  

d2 ï ʪʦʚʱʠʥʘ ʰʢʽʨʥʦ-ʞʠʨʦʚʦʾ ʩʢʣʘʜʢʠ ʥʘ ʧʝʨʝʜʥʽʡ ʧʦʚʝʨʭʥʽ ʧʣʝʯʘ, ʤʤ; 

d3 ï ʪʦʚʱʠʥʘ ʰʢʽʨʥʦ-ʞʠʨʦʚʦʾ ʩʢʣʘʜʢʠ ʥʘ ʧʝʨʝʜʥʽʡ ʧʦʚʝʨʭʥʽ ʧʝʨʝʜʧʣʽʯʯʷ, ʤʤ; 

d4 ï ʪʦʚʱʠʥʘ ʰʢʽʨʥʦ-ʞʠʨʦʚʦʾ ʩʢʣʘʜʢʠ ʥʘ ʩʪʝʛʥʽ, ʤʤ;  

d5 ï ʪʦʚʱʠʥʘ ʰʢʽʨʥʦ-ʞʠʨʦʚʦʾ ʩʢʣʘʜʢʠ ʥʘ ʛʦʤʽʣʮʽ, ʤʤ.  

 

ɸʙʩʦʣʶʪʥʫ ʢʽʣʴʢʽʩʪʴ ʢʽʩʪʢʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ ʟʘ Matiegka [199] 

ʚʠʟʥʘʯʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ:  

 ʆ = (o2 Ĭ L Ĭ k) / 1000, (2.5) 

ʜʝ: ʆ ï ʘʙʩʦʣʶʪʥʘ ʤʘʩʘ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ, ʢʛ;  

o2 ï ʢʚʘʜʨʘʪ ʩʝʨʝʜʥʴʦʾ ʚʝʣʠʯʠʥʠ ʜʠʩʪʘʣʴʥʠʭ ʝʧʽʬʽʟʽʚ ʧʣʝʯʘ, ʧʝʨʝʜʧʣʽʯʯʷ, 

ʩʪʝʛʥʘ ʽ ʛʦʤʽʣʢʠ;  

L ï ʜʦʚʞʠʥʘ ʪʽʣʘ, ʩʤ;  

k ï ʢʦʥʩʪʘʥʪʘ, ʱʦ ʜʦʨʽʚʥʶʻ 1,2.  

 

ʄôʷʟʦʚʠʡ ʢʦʤʧʦʥʝʥʪ ʪʘʢʦʞ ʚʠʟʥʘʯʘʣʠ ʟʘ ʤʝʪʦʜʦʤ ʘʤʝʨʠʢʘʥʩʴʢʦʛʦ ʽʥʩʪʠʪʫʪʫ 

ʭʘʨʯʫʚʘʥʥʷ (ɸɯʍ) [128]. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʘʙʩʦʣʶʪʥʦʾ ʢʽʣʴʢʦʩʪʽ ʤôʷʟʦʚʦʾ ʪʢʘʥʠʥʠ ʟʘ ɸɯʍ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʬʦʨʤʫʣʫ:  

 ʊʄ = L Ĭ (0,0264 + 0,0029 Ĭ Sh), (2.6) 
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ʜʝ: ʊʄ ï ʢʽʣʴʢʽʩʪʴ ʤôʷʟʦʚʦʾ ʪʢʘʥʠʥʠ, ʢʛ;  

 L ï ʜʦʚʞʠʥʘ ʪʽʣʘ, ʩʤ;  

 Sh ï ʧʣʦʱʘ ʤôʷʟʦʚʦʾ ʪʢʘʥʠʥʠ ʧʣʝʯʘ (ʩʤ2) ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ:  

 

╢▐
˛  ̋   ▀╛

 ,  (2.7) 

ʜʝ: dL ï ʪʦʚʱʠʥʘ ʰʢʽʨʥʦ-ʞʠʨʦʚʦʾ ʩʢʣʘʜʢʠ ʥʘ ʟʘʜʥʽʡ ʧʦʚʝʨʭʥʽ ʧʣʝʯʘ, ʤʤ;  

 OP ï ʧʝʨʠʤʝʪʨ ʧʣʝʯʘ ʚ ʥʘʧʨʫʞʝʥʦʤʫ ʩʪʘʥʽ, ʩʤ.  

 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʝʥʜʦʤʦʨʬʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʩʦʤʘʪʦʪʠʧʫ (F) ʟʘ ʍʽʪ-ʂʘʨʪʝʨ [61] 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʦʢʘʟʥʠʢʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʩʪʫʧʽʥʴ ʨʦʟʚʠʪʢʫ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ. 

ɽʥʜʦʤʦʨʬʥʠʡ ʢʦʤʧʦʥʝʥʪ (F) ʚʠʟʥʘʯʘʣʠ ʟʛʽʜʥʦ ʥʘʚʝʜʝʥʦ ʾʥʠʞʯʝ ʬʦʨʤʫʣʠ: 

 

 F = -0,7182 + 0,1451 ³ (X) - 0,00168 ³ (X2 ) + 0,0010014 ³ (X3 ), (2.8) 

ʜʝ: ʍ ï ʩʫʤʘ ʊʐɾʉ ʥʘ ʟʘʜʥʽʡ ʧʦʚʝʨʭʥʽ ʧʣʝʯʘ, ʧʽʜ ʣʦʧʘʪʢʦʶ ʽ ʥʘ ʙʦʮʽ, ʤʤ. 

 

ʄʝʟʦʤʦʨʬʥʠʡ ʢʦʤʧʦʥʝʥʪ ʩʦʤʘʪʦʪʠʧʫ (M), ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʚʽʜʥʦʩʥʠʡ ʨʦʟʚʠʪʦʢ 

ʤôʷʟʽʚ ʪʘ ʢʽʩʪʦʢ ʪʽʣʘ, ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʟʘ ʥʘʩʪʫʧʥʦʶ ʬʦʨʤʫʣʦʶ:  

 

ʄ=(0,858³ʂʇ+0,601³ʂʉ+0,188³ʆʇ+0,161³ʆɻ)-L³0,131+4,50,       (2.9) 

 

 ʜʝ: ʂʇ ï ʰʠʨʠʥʘ ʜʠʩʪʘʣʴʥʦʛʦ ʝʧʽʬʽʟʘ (ʐɼɽ) ʧʣʝʯʘ, ʩʤ; ʂʉ ï ʐɼɽ ʩʪʝʛʥʘ, ʩʤ; 

ʆʇ ï ʦʙʭʚʘʪ ʧʣʝʯʘ ʚ ʥʘʧʨʫʞʝʥʦʤʫ ʩʪʘʥʽ, ʩʤ; ʆɻ ï ʦʙʭʚʘʪ ʛʦʤʽʣʢʠ, ʩʤ;  

L ï ʜʦʚʞʠʥʘ ʪʽʣʘ, ʩʤ. 

 

ɽʢʪʦʤʦʨʬʥʠʡ ʢʦʤʧʦʥʝʥʪ ʩʦʤʘʪʦʪʠʧʫ (L), ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʪʫʧʽʥʴ ʚʠʪʷʛʥʫʪʦʩʪʽ 

ʪʽʣʘ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ, ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʟʘ ʥʘʩʪʫʧʥʦʶ ʬʦʨʤʫʣʦʶ:  

 

 L  = ʈɺʂ ³ 0,732 - 28,58, (2.10) 
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ʜʝ: ʈɺʂ ʻ ʨʦʩʪʦ-ʚʘʛʦʚʠʤ ʢʦʝʬʽʮʽʻʥʪʦʤ, ʷʢʠʡ ʚʠʟʥʘʯʘʚʩʷ ʟʘ ʬʦʨʤʫʣʦʶ:  

ʈɺʂ = 
╛

Ѝ□
, 

ʜʝ: L ï ʜʦʚʞʠʥʘ ʪʽʣʘ, ʩʤ; m ï ʤʘʩʘ ʪʽʣʘ, ʢʛ.  

 

ʋ ʚʠʧʘʜʢʘʭ, ʜʝ ʈɺʂ ʚʽʜʧʦʚʽʜʘʚ ʧʦʢʘʟʥʠʢʘʤ ʫ ʜʽʘʧʘʟʦʥʽ 40,75ï38,25, ʬʦʨʤʫʣʘ 

ʤʘʣʘ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ:  

 L  = ʈɺʂ ʭ 0,463 - 17,63, (2.11) 

 

ʗʢʱʦ ʧʦʢʘʟʥʠʢ ʈɺʂ ʜʦʨʽʚʥʶʻ ʘʙʦ ʤʝʥʰʠʡ ʟʘ 38,25 ï ʧʦʢʘʟʥʠʢ ʝʢʪʦʤʦʨʬʽʾ 

ʜʦʨʽʚʥʶ ̒0,1 ʙʘʣʘ. 

 

2.2.3 ɺʠʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʫ ʤʘʩʠ ʪʽʣʘ, ʤʘʩʦ-ʨʦʩʪʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʪʘ ʧʣʦʱʽ 

ʧʦʚʝʨʭʥʽ ʪʽʣʘ 

ɯʄʊ ʪʘ ʤʘʩʦ-ʨʦʩʪʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʘ 

ʦʮʽʥʢʠ ʛʘʨʤʦʥʽʡʥʦʩʪʽ ʤʦʨʬʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʦʨʛʘʥʽʟʤʫ, ʦʮʽʥʢʠ ʨʽʚʥ ̫

ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʬʦʨʤʠ ʪʽʣʘ ʪʘ ʦʢʨʝʤʠʭ ʡʦʛʦ ʯʘʩʪʠʥ, ʦʮʽʥʢʠ ʛʘʨʤʦʥʽʡʥʦʩʪʽ 

ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ.  

ɯʄʊ ʟʘ Quetelet A. [91] ʚʽʜʥʦʰʝʥʥʷ ʤʘʩʠ ʚ ʢʽʣʦʛʨʘʤʘʭ ʜʦ ʨʦʩʪʫ ʚ ʤʝʪʨʘʭ ʫ 

ʢʚʘʜʨʘʪʽ ʚʠʟʥʘʯʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

 ɯʄʊ = ʄ / L2, (2.12) 

ʜʝ: ʄ ï ʤʘʩʘ ʪʽʣʘ, ʢʛ;  

L ï ʜʦʚʞʠʥʘ ʪʽʣʘ, ʤ.  

 

ʆʮʽʥʢʘ ʟʘ ɯʄʊ  ǁ ǀ 

ʅʝʜʦʩʪʘʪʥʷ ʤʘʩʘ  <19 <19 

ʅʦʨʤʘʣʴʥʘ ʤʘʩʘ 19ï25 19ï24 

ʅʘʜʣʠʰʢʦʚʘ ʤʘʩʘ  26ï29 25ï29 

ʆʞʠʨʽʥʥʷ ɯ ʩʪʫʧʝʥʷ 30ï34 30ï34 

ʆʞʠʨʽʥʥʷ II ʩʪʫʧʝʥʷ 35ï39 35ï39 

ʆʞʠʨʽʥʥʷ III ʩʪʫʧʝʥʷ >39 >39 
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ʄʘʩʦ-ʨʦʩʪʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ʚʠʟʥʘʯʘʣʠ, ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʤʘʩʠ ʪʽʣʘ (ʚ ʛʨʘʤʘʭ) ʜʦ 

ʜʦʚʞʠʥʠ ʪʽʣʘ (ʚ ʩʘʥʪʠʤʝʪʨʘʭ):  

 ʄʈK = ʄ / L, (2.13) 

ʜʝ: ʄ ï ʤʘʩʘ ʪʽʣʘ, ʛ;  

L ï ʜʦʚʞʠʥʘ ʪʽʣʘ, ʩʤ.  

 

ʆʮʽʥʢʘ ʟʘ ʤʘʩʦ-ʨʦʩʪʦʚʠʤ ʢʦʝʬʽʮʽʻʥʪʦʤ ǁ ǀ 

ʅʘʜʣʠʰʦʢ ʤʘʩʠ ʪʽʣʘ >400 ʛ/ʩʤ >375 ʛ/ʩʤ 

ʅʦʨʤʘʣʴʥʘ ʤʘʩʘ ʪʽʣʘ 350ï400 ʛ/ʩʤ 325ï375 ʛ/ʩʤ 

ʅʝʩʪʘʯʘ ʤʘʩʠ ʪʽʣʘ <350 ʛ/ʩʤ <325 ʛ/ʩʤ 

 

ʇʣʦʱʫ ʧʦʚʝʨʭʥʽ ʪʽʣʘ (ʇʇʊ) ʚʠʟʥʘʯʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ ʄʦʩʪʝʣʣʝʨʘ [213]:  

 

ʇʇʊ(ʤ2)=
˙́̒ ̨́̓̌́ ̋  ̖̄ ˑ̏̃̇̉̎́ ̨̓̌́ ̒ ̍

,  (2.14) 

 

2.2.4. ʄʘʛʥʽʪʥʦ-ʨʝʟʦʥʘʥʩʥʦ-ʪʦʤʦʛʨʘʬʽʯʥʠʡ ʤʝʪʦʜ 

ʄʈʊ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʨʦʟʜʽʣʴʥʫ ʟʜʘʪʥʽʩʪʴ ʪʘ ʢʦʥʪʨʘʩʪʥʽʩʪʴ ʧʨʠ ʚʽʜʦʙʨʘʞʝʥʽ 

ʪʢʘʥʠʥ ʪʽʣʘ ʣʶʜʠʥʠ ʚ ʩʘʛʽʪʘʣʴʥʽʡ, ʬʨʦʥʪʘʣʴʥʽʡ ʪʘ ʘʢʩʽʘʣʴʥʠʭ ʧʣʦʱʠʥʘʭ ʄʈ-

ʪʦʤʦʛʨʘʬʽʯʥʠʭ ʟʨʽʟʽʚ, ʟʘʚʜʷʢʠ ʨʽʟʥʽʡ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʽʜʛʫʢʫ ʷʜʝʨ ʘʪʦʤʽʚ ʥʘ ʧʝʚʥʫ 

ʢʦʤʙʽʥʘʮʽʶ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʽʤʧʫʣʴʩʽʚ ʫ ʧʦʪʫʞʥʦʤʫ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ 

ʄʈ-ʩʠʛʥʘʣʫ ʥʘ ʪʦʤʦʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʥʷʭ ʟʘʣʝʞʠʪʴ ʷʢ ʚʽʜ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʢʘʥʠʥʠ, ʪʘʢ ʽ ʚʽʜ ʥʘʣʘʰʪʫʚʘʥʴ ʄʈ-ʪʦʤʦʛʨʘʬʘ. ʊʘʢ, ʪʢʘʥʠʥʠ ʪʽʣʘ 

ʣʶʜʠʥʠ ʤʘʶʪʴ ʚʽʜʤʽʥʥʦʩʪʽ ʟʘ ʘʙʩʦʣʶʪʥʦ ʁʢʽʣʴʢʩ̔ʪʁ ʘʪʦʤʽʚ ɺʦʜʥʶ ʚ ʪʢʘʥʠʥʽ, ʘ ʪʘʢʦʞ 

ʨʽʟʥʷʪʴʩʷ ʟʘ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʤʦʣʝʢʫʣ ʜʦ ʩʢʣʘʜʫ, ʷʢʠʭ ʚʭʦʜʠʪʴ ʘʪʦʤ ɺʦʜʥʶ. ɺʘʞʣʠʚʫ 

ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʛʥʽʪʥʦ-ʨʝʟʦʥʘʥʩʥʦʛʦ ʪʦʤʦʛʨʘʬʘ, ʪʘʢʽ ʷʢ 

ʧʦʪʫʞʥʽʩʪʴ ʪʘ ʦʜʥʦʨʽʜʥʽʩʪʴ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ, ʛʨʘʜʽʻʥʪ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ, ʨʘʜʽʦʯʘʩʪʦʪʥʽ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʯʘʩ ʨʝʣʘʢʩʘʮʽʾ ʧʨʦʪʦʥʽʚ (ʊ1 ʪʘ ʊ2 ʯʘʩ ʨʝʣʘʢʩʘʮʽʾ), ʯʘʩ 

ʧʦʚʪʦʨʝʥʥʷ ʽʤʧʫʣʴʩʫ ʪʘ ʯʘʩ ʚʠʥʠʢʥʝʥʥʷ ʣʫʥʠ [267]. 
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ʄʘʛʥʽʪʥʦ-ʨʝʟʦʥʘʥʩʥʦ-ʪʦʤʦʛʨʘʬʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʘʛʥʽʪʥʦ-ʨʝʟʦʥʘʥʩʥʦʛʦ ʪʦʤʦʛʨʘʬʘ çPhilips Achieva 1,5 Teslaè (Philips, ʅʽʜʝʨʣʘʥʜʠ) ʟ 

ʦʪʨʠʤʘʥʥʷʤ ʄʈʊ ʟʦʙʨʘʞʝʥʴ ʫ ʩʘʛʽʪʘʣʴʥʽʡ, ʬʨʦʥʪʘʣʴʥʽʡ ʪʘ ʘʢʩʽʘʣʴʥʽʡ ʧʣʦʱʠʥʘʭ. ɼʣʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʧʽʥʘʣʴʥʫ ʢʦʪʫʰʢʫ (SENSE-Spine). ʇʘʮʽʻʥʪʠ 

ʟʥʘʭʦʜʠʣʠʩʷ ʚ ʧʦʣʦʞʝʥʥʽ ʥʘ ʩʧʠʥʽ ʟ ʚʠʪʷʛʥʫʪʠʤʠ ʚʟʜʦʚʞ ʪʽʣʘ ʨʫʢʘʤʠ. ʉʢʘʥʫʚʘʥʥʷ 

ʚʠʢʦʥʫʚʘʣʠ ʥʘ ʪʣʽ ʩʧʦʢʽʡʥʦʛʦ ʜʠʭʘʥʥʷ ʚ ʨʝʞʠʤʘʭ ʊ2-ʟʚʘʞʝʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʚ 

ʩʘʛʽʪʘʣʴʥʽʡ ʧʣʦʱʠʥʽ, ʊ1-ʟʚʘʞʝʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʫ ʬʨʦʥʪʘʣʴʥʽʡ ʧʣʦʱʠʥʽ, ʫ ʨʝʞʠʤʽ 

B_FFE (Balanced Fast Field Echo) ʫ ʘʢʩʽʘʣʴʥʽʡ ʧʣʦʱʠʥʽ.  

ʆʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ ʤʘʛʥʽʪʥʦ-ʨʝʟʦʥʘʩʥʦ-ʪʦʤʦʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ: TR 

(Repetition Time), TE (Time Echo, FA (Flip Angle), FOV (Field of View), ST (Slice 

Thickness), SG (Slice Gap), Im (Image Scan Number), NSA (Number of signal averages).  

ʌʨʦʥʪʘʣʴʥʘ ʧʣʦʱʠʥʘ ʟʨʽʟʽʚ: T1-ɿɿ: TR 577 ms, TE 9 ms, FA 45, ʤʘʪʨʠʮʷ 

512Ĭ256, 340 mm FOV, 11 ʩʢʘʥʽʚ ʪʦʚʱʠʥʦʶ 4 ʤʤ, ʤʽʞʟʨʽʟʦʚʠʡ ʧʨʦʤʽʞʦʢ 0.4 ʤʤ, 

ʢʽʣʴʢʽʩʪʴ ʧʦʚʪʦʨʽʚ 1, ʯʘʩ ʩʢʘʥʫʚʘʥʥʷ 1 ʭʚʠʣʠʥʘ 50 ʩʝʢʫʥʜ;  

ʉʘʛʽʪʘʣʴʥʘ ʧʣʦʱʠʥʘ ʟʨʽʟʽʚ: T2-ɿɿ: TR 3007 ms, TE 100 ms, FA 45Á, ʤʘʪʨʠʮʷ 

512Ĭ256, FOV 340 mm, 13 ʩʢʘʥʽʚ ʪʦʚʱʠʥʦʶ 4 ʤʤ, ʤʽʞʟʨʽʟʦʚʠʡ ʧʨʦʤʽʞʦʢ 0.4 ʤʤ, 

ʢʽʣʴʢʽʩʪʴ ʧʦʚʪʦʨʽʚ 1, ʯʘʩ ʩʢʘʥʫʚʘʥʥʷ 1 ʭʚʠʣʠʥʘ 50 ʩʝʢʫʥʜ.  

ɸʢʩʽʘʣʴʥʘ ʧʣʦʱʠʥʘ ʟʨʽʟʽʚ: B_FFE: TR 9,3 ms, TE 4,7 ms, FA , Resolution 320Ĭ256, 

150 mm FOV, 6 ʩʢʘʥʽʚ ʪʦʚʱʠʥʦʶ 0,7 ʤʤ, ʤʽʞʟʨʽʟʦʚʠʡ ʧʨʦʤʽʞʦʢ 0.4 ʤʤ, ʢʽʣʴʢʽʩʪʴ 

ʧʦʚʪʦʨʽʚ 1, ʯʘʩ ʩʢʘʥʫʚʘʥʥʷ 2 ʭʚʠʣʠʥʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʩʝʨʽʾ ʟʦʙʨʘʞʝʥʴ ʫ ʬʦʨʤʘʪʽ DICOM (ʘʥʛʣ. Digital 

Imaging and Communications in Medicine ï ʮʠʬʨʦʚʽ ʟʦʙʨʘʞʝʥʥʷ ʪʘ ʢʦʤʫʥʽʢʘʮʽʾ ʚ 

ʤʝʜʠʮʠʥʽ). ɺʠʤʽʨʶʚʘʥʥʷ ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʧʨʦʚʦʜʠʣʠʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ ʧʝʨʝʛʣʷʜʫ ʤʝʜʠʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʬʦʨʤʘʪʫ DICOM PACS 

çRadiant DICOM Viewerè (version 4.6.9/18463).  

ʇʝʨʝʜʥʶ, ʩʝʨʝʜʥʶ, ʟʘʜʥʶ ʚʠʩʦʪʠ ʄʍɼ LI-L II, LII-L III , LIII -L IV, LIV-LV ʥʘ 

ʩʝʨʝʜʠʥʥʦʤʫ ʟʨʽʟʽ ʚ ʩʘʛʽʪʘʣʴʥʽʡ ʧʣʦʱʠʥʽ, ʧʝʨʝʜʥʴʦ-ʟʘʜʥʽʡ (ʩʘʛʽʪʘʣʴʥʠʡ) ʨʦʟʤʽʨ ʪʘ 

ʧʦʧʝʨʝʯʥʠʡ ʨʦʟʤʽʨ ʄʍɼ ʥʘ ʘʢʩʽʘʣʴʥʠʭ ʟʨʽʟʘʭ ʚʠʤʽʨʷʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʚʠʤʽʨʶʚʘʥʥʷ ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ ʧʨʦʛʨʘʤʠ çRadiant DICOM Viewerè ʟ ʪʦʯʥʽʩʪʶ ʜʦ 

ʩʦʪʠʭ ʯʘʩʪʢʠ ʤʽʣʽʤʝʪʨʘ. 
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ɼʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʧʝʨʝʜʥʴʦʾ ʪʘ ʟʘʜʥʴʦʾ ʚʠʩʦʪ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʚʠʟʥʘʯʘʣʠ 

ʧʝʨʝʜʥʽ ʪʘ ʟʘʜʥʽ ʢʫʪʠ ʪʽʣ ʭʨʝʙʮʽʚ, ʩʝʨʝʜʥʶ ʚʽʜʩʪʘʥʴ ʷʢ ʤʘʢʩʠʤʘʣʴʥʫ ʚʽʜʩʪʘʥʴ ʤʽʞ 

ʮʝʥʪʨʘʣʴʥʠʤʠ ʚʽʜʜʽʣʘʤʠ ʤʽʞʭʨʝʙʮʝʚʠʭ ʧʦʚʝʨʭʦʥʴ ʪʽʣ ʩʫʤʽʞʥʠʭ ʭʨʝʙʮʽʚ [125, 146, 

161, 217]. 

ʇʝʨʝʜʥʷ ʚʠʩʦʪʘ ʚʠʟʥʘʯʘʣʘʩʴ ʷʢ ʚʽʜʩʪʘʥʴ ʤʽʞ ʧʝʨʝʜʥʴʦ-ʥʠʞʥʴʦʶ ʪʦʯʢʦʶ ʪʽʣʘ 

ʚʠʱʝ ʨʦʟʪʘʰʦʚʘʥʦʛʦ ʭʨʝʙʮʷ ʪʘ ʧʝʨʝʜʥʴʦ-ʚʝʨʭʥʴʦʶ ʪʦʯʢʦʶ ʪʽʣʘ ʥʠʞʯʝ ʨʦʟʪʘʰʦʚʘʥʦʛʦ 

ʭʨʝʙʮʷ. ɿʘʜʥʷ ʚʠʩʦʪʘ ʚʠʟʥʘʯʘʣʘʩʴ ʷʢ ʚʽʜʩʪʘʥʴ ʤʽʞ ʟʘʜʥʴʦ-ʥʠʞʥʴʦʶ ʪʦʯʢʦʶ ʪʽʣʘ ʚʠʱʝ 

ʨʦʟʪʘʰʦʚʘʥʦʛʦ ʭʨʝʙʮʷ ʪʘ ʟʘʜʥʴʦ-ʚʝʨʭʥʴʦʶ ʪʦʯʢʦʶ ʪʽʣʘ ʥʠʞʯʝ ʨʦʟʪʘʰʦʚʘʥʦʛʦ ʭʨʝʙʮʷ 

(ʨʠʩ. 2.1).  

ɸ  ɹ  

ʈʠʩ. 2.1. ʄʈ-ʪʦʤʦʛʨʘʤʠ ʧʦʧʝʨʝʢʦʚʦʛʦ ʚʽʜʜʽʣʫ ʭʨʝʙʪʘ. ɸ ï ʫ ʩʘʛʽʪʘʣʴʥʽʡ ʧʣʦʱʠʥʽ 

ʥʘ ʩʝʨʝʜʠʥʥʦʤʫ ʟʨʽʟʽ. ɹ ï ʫ ʘʢʩʽʘʣʴʥʽʡ ʧʣʦʱʠʥʽ ʥʘ ʨʽʚʥʽ ʩʝʨʝʜʠʥʠ ʄʍɼ. 

ʇʦʟʥʘʯʢʠ: ʧʨʠʥʘʣʝʞʥʽʩʪʴ ʪʦʯʦʢ ʜʦ ʤʽʞʭʨʝʙʮʝʚʠʭ ʧʦʚʝʨʭʦʥʴ ʪʽʣ ʚʠʱʝ ʨʦʟʪʘʰʦʚʘʥʦʛʦ 

(s) ʪʘ ʥʠʞʯʝ ʨʦʟʪʘʰʦʚʘʥʦʛʦ (i) ʭʨʝʙʮʽʚ: A ï ʧʝʨʝʜʥʷ ʪʦʯʢʘ; P ï ʟʘʜʥʷ ʪʦʯʢʘ; R ï ʧʨʘʚʘ 

ʪʦʯʢʘ; L ï ʣʽʚʘ ʪʦʯʢʘ; ʄ ï ʩʝʨʝʜʠʥʥʘ ʪʦʯʢʘ. 

 

ʉʝʨʝʜʠʥʥʘ ʚʠʩʦʪʘ ʚʠʟʥʘʯʘʣʘʩʴ ʷʢ ʚʽʜʩʪʘʥʴ ʚʽʜ ʥʘʡʚʠʱʦʾ ʪʦʯʢʠ ʥʠʞʥʴʦʾ 

ʤʽʞʭʨʝʙʮʝʚʦʾ ʧʦʚʝʨʭʥʽ ʪʽʣʘ ʚʠʱʝ ʨʦʟʪʘʰʦʚʘʥʦʛʦ ʭʨʝʙʮʷ ʜʦ ʥʘʡʥʠʞʯʦʾ ʪʦʯʢʠ ʚʝʨʭʥʴʦʾ 

ʤʽʞʭʨʝʙʮʝʚʦʾ ʧʦʚʝʨʭʥʽ ʪʽʣʘ ʥʠʞʯʝ ʨʦʟʪʘʰʦʚʘʥʦʛʦ ʭʨʝʙʮʷ. ʇʝʨʝʜʥʴʦ-ʟʘʜʥʽʡ ʨʦʟʤʽʨ 

ʚʠʟʥʘʯʘʚʩʷ ʷʢ ʚʽʜʩʪʘʥʴ ʤʽʞ ʧʝʨʝʜʥʴʦʶ ʽ ʟʘʜʥʴʦʶ ʪʦʯʢʘʤʠ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ. 

ʇʦʧʝʨʝʯʥʠʡ ʨʦʟʤʽʨ ʚʠʟʥʘʯʘʚʩʷ ʷʢ ʚʽʜʩʪʘʥʴ ʤʽʞ ʥʘʡʙʽʣʴʰ ʣʘʪʝʨʘʣʴʥʠʤʠ ʪʦʯʢʘʤʠ 

ʚʽʜʧʦʚʽʜʥʠʭ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ. 
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2.2.5. ʉʪʘʪʠʩʪʠʯʥʽ ʤʝʪʦʜʠ 

Cʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʝʜʝʥʦ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʧʨʦʛʨʘʤʥʦʛʦ ʧʘʢʝʪʘ çSTATISTICA 6.1è (ʥʘʣʝʞʠʪʴ ɺʅʄʋ ʽʤ. ʄ. ɯ. ʇʠʨʦʛʦʚʘ, 

ʣʽʮʝʥʟʽʡʥʠʡ ˉBXXR901E246122FA). ʋʩʽ ʜʘʥʽ ʟ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ʪʘ ʄʈʊ 

ʜʦʩʣʽʜʞʝʥʴ ʢʦʞʥʦʛʦ ʟ ʦʙʩʪʝʞʝʥʠʭ ʚʥʦʩʠʣʠ ʚ ʨʦʟʨʘʭʫʥʢʦʚʫ ʪʘʙʣʠʮʶ. ɺʠʩʦʪʫ ʄʍɼ 

(ʫʩʝʨʝʜʥʝʥʫ ʚʠʩʦʪʫ ʄʍɼ) ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʷʢ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʧʝʨʝʜʥʴʦʾ, ʩʝʨʝʜʠʥʥʦʾ 

ʪʘ ʟʘʜʥʴʦʾ ʚʠʩʦʪ ʚʽʜʧʦʚʽʜʥʦʛʦ ʤʽʞʭʨʝʙʮʝʚʦʛʦ ʜʠʩʢʘ. ʉʫʤʫ ʨʦʟʤʽʨʽʚ ʄʍɼ (ʧʘʪʝʥʪʠ 

ˉ140576 ʪʘ ˉ 140578 ï ʜʦʜʘʪʢʠ ɺ.1. ʪʘ ɺ.2) ʚʠʟʥʘʯʘʣʠ ʷʢ ʘʨʠʬʤʝʪʠʯʥʫ ʩʫʤʫ ʚʠʩʦʪʠ, 

ʩʘʛʽʪʘʣʴʥʦʛʦ ʪʘ ʧʦʧʝʨʝʯʥʦʛʦ ʨʦʟʤʽʨʽʚ ʄʍɼ. ʉʦʤʘʪʦ-ʜʠʩʢʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ 

ʤʽʞʭʨʝʙʮʝʚʦʛʦ ʜʠʩʢʘ ʦʙʯʠʩʣʶʚʘʣʠ ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʤʘʩʦ-ʨʦʩʪʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʜʦ 

ʩʫʤʠ ʨʦʟʤʽʨʽʚ ʚʽʜʧʦʚʽʜʥʦʛʦ ʄʍɼ. ʇʝʨʚʠʥʥʫ ʦʮʽʥʢʫ ʭʘʨʘʢʪʝʨʫ ʨʦʟʧʦʜʽʣʽʚ ʜʣʷ ʢʦʞʥʦʛʦ 

ʟ ʦʪʨʠʤʘʥʠʭ ʚʘʨʽʘʮʽʡʥʠʭ ʨʷʜʽʚ ʧʨʦʚʦʜʠʣʠ ʽʟ ʚʠʟʥʘʯʝʥʥʷʤ ʩʝʨʝʜʥʴʦʾ ʘʨʠʬʤʝʪʠʯʥʦʾ, 

ʧʦʭʠʙʢʠ ʩʝʨʝʜʥʴʦʾ, ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ, ʤʝʜʽʘʥʠ, ʨʽʟʥʠʮʽ ʤʝʜʽʘʥʠ ʽ 

ʩʝʨʝʜʥʴʦʾ, ʜʠʩʧʝʨʩʽʾ ʫ ʚʠʙʽʨʮʽ, ʘʩʠʤʝʪʨʽʾ ʨʦʟʧʦʜʽʣʫ ʪʘ ʢʦʝʬʽʮʽʥ̒ʪʘ ʚʘʨʽʘʮʽʾ. 

ɺ̔ ʜʧʦʚʽʜʥʽʩʪʴ ʜʦ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʧʨʦʚʦʜʠʣʠ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʨʠʪʝʨʽʶ 

ʂʦʣʤʦʛʦʨʦʚʘ-ʉʤʽʨʥʦʚʘ ʪʘ ʢʨʠʪʝʨʽʶ ʃʽʣʣʽʻʬʦʨʩʘ, ʱʦ ʜʦʟʚʦʣʷʣʦ ʧʨʦʚʦʜʠʪʠ 

ʧʦʜʘʣʴʰʠʡ ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ. ɼʦʩʪʦʚʽʨʥʽʩʪʴ ʨʽʟʥʠʮʽ ʟʥʘʯʝʥʴ ʤʽʞ ʥʝʟʘʣʝʞʥʠʤʠ 

ʢʽʣʴʢʽʩʥʠʤʠ ʚʝʣʠʯʠʥʘʤʠ ʧʨʠ ʥʦʨʤʘʣʴʥʦʤʫ ʨʦʟʧʦʜʽʣʽ ʚʠʟʥʘʯʘʣʠ ʟʘ ʢʨʠʪʝʨʽʻʤ 

ʉʪʴʶʜʝʥʪʘ ʜʣʷ ʥʝʟʘʣʝʞʥʠʭ ʚʝʣʠʯʠʥ. 

ʅʘʩʪʫʧʥʠʡ ʝʪʘʧ ï ʝʪʘʧ ʷʢʽʩʥʦʾ ʦʮʽʥʢʠ ʟʚôʷʟʢʽʚ ʤʽʞ ʄʈʊ ʧʘʨʘʤʝʪʨʘʤʠ 

ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʪʘ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʪʽʣʘ ʚ ʛʨʫʧʽ ʶʥʘʢʽʚ ʽ 

ʯʦʣʦʚʽʢʽʚ ʪʘ ʚ ʛʨʫʧʽ ʜ̔ ʚʯʘʪ ʽ ʞʽʥʦʢ ï ʧʨʦʚʦʜʠʚʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʘʨʘʤʝʪʨʠʯʥʦʾ 

ʩʪʘʪʠʩʪʠʢʠ ʇʽʨʩʦʥʘ. ʆʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʘʨʥʦʾ ʢʦʨʝʣʷʮʽʾ ʇʽʨʩʦʥʘ (r) 

ʙʫʣʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤʠ ʩʠʣʠ ʟʚôʷʟʢʫ. ʇʨʠ ʦʮʽʥʮʽ ʩʠʣʠ ʢʦʝʬʽʮʽʻʥʪʘ 

ʢʦʨʝʣʷʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʰʢʘʣʘ ʏʝʜʜʦʢʘ: ʜʫʞʝ ʩʣʘʙʢʘ ʢʦʨʝʣʷʮʽʷ ï 0,1ï0,3; ʩʣʘʙʢʘ 

ï 0,3ï0,5; ʧʦʤʽʨʥʘ ï 0,5ï0,7; ʚʠʩʦʢʘ (ʩʠʣʴʥʘ) ï 0,7ï0,9; ʜʫʞʝ ʚʠʩʦʢʘ (ʜʫʞʝ ʩʠʣʴʥʘ) ï 

0,9ï1,0 [20, 63, 214]. 

ʅʘ ʟʘʢʣʶʯʥʦʤʫ ʝʪʘʧʽ ï ʝʪʘʧʽ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ï ʧʨʦʚʦʜʠʣʠ 

ʤʦʜʝʣʶʚʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʥʘ ʦʩʥʦʚʽ 
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ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʧʦʢʘʟʥʠʢʽʚ ʢʦʤʧʦʥʝʥʪʽʚ ʩʦʤʘʪʦʪʠʧʫ ʟʘ ʍʽʪ-ʂʘʨʪʝʨ, 

ʧʦʢʘʟʥʠʢʽʚ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʤʘʩʠ ʪʽʣʘ ʪʘ ʽʥʜʝʢʩʽʚ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʝʪʦʜʫ 

ʧʨʷʤʦʛʦ ʧʦʢʨʦʢʦʚʦʛʦ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ. ɺʽʜʥʦʩʥʠʡ ʧʨʦʧʦʨʮʽʡʥʠʡ ʩʦʤʘʪʦ-

ʜʠʩʢʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʜʦʩʣʽʜʞʝʥʠʭ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʤʦʜʝʣʶʚʘʣʠ ʥʘ 

ʦʩʥʦʚʽ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʘ ʟ ʦʪʨʠʤʘʥʦʛʦ ʨʽʚʥʷʥʥʷ, ʰʣʷʭʦʤ ʧʦʜʘʣʴʰʦʛʦ 

ʘʣʛʝʙʨʘʾʯʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ, ʦʪʨʠʤʘʣʠ ʢʽʥʮʝʚʝ ʨʽʚʥʷʥʥʷ ʨʦʟʨʘʭʫʥʢʫ ʩʫʤʠ ʨʦʟʤʽʨʽʚ 

ʦʢʨʝʤʠʭ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʧʦʧʝʨʝʢʦʚʦʛʦ ʚʽʜʜʽʣʫ ʭʨʝʙʪʘ.  

ʄʘʪʝʤʘʪʠʯʥʠʡ ʘʥʘʣʽʟ ʜʦʟʚʦʣʠʚ ʚʠʷʚʠʪʠ ʥʝʣʽʥʽʡʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʟʚôʷʟʢʽʚ 

ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʟ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʷʢʽ ʫʩʝʨʝʜʥʶʪʁʴʩʷ ʧʨʠ 

ʣʽʥʽʡʥʦʤʫ ʪʘ ʥʝʣʽʥʽʡʥʦʤʫ ʨʝʛʨʝʩʽʡʥʦʤʫ ʤʦʜʝʣʶʚʘʥʥʽ. ɼʘʥʠʡ ʧʨʠʥʮʠʧ ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ 

ʚ ʩʦʤʘʪʦʛʝʥʝʟʽ [28] ʪʘ ʦʨʛʘʥʦʛʝʥʝʟʽ [5]  ̒ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʠʭ ʽ ʜʦʮʽʣʴʥʠʭ 

ʤʝʪʦʜʽʚ ʧʦʧʝʨʝʜʥʴʦʾ ʦʮʽʥʢʠ ʤʥʦʞʠʥʥʠʭ ʟʚ'ʷʟʢʽʚ ʪʘ ʥʝ ʜʦʩʠʪʴ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʤʝʜʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʟʘʜʘʯ, 

ʫʟʛʦʜʞʝʥʥʷ ʩʫʧʝʨʝʯʣʠʚʠʭ ʧʦʟʠʮʽʡ, ʧʦʰʫʢʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʽʰʝʥʥʷ. 
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ʈʆɿɼɯʃ 3 

 ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ɸʅʊʈʆʇʆʄɽʊʈʀʏʅʀʍ ʇʆʂɸɿʅʀʂɯɺ  

ʖʅɸʂɯɺ ɯ ʏʆʃʆɺɯʂɯɺ (17ï28 ʈʆʂɯɺ) ʊɸ ɼɯɺʏɸʊ ɯ ɾɯʅʆʂ (16ï26 ʈʆʂɯɺ) 

ʊɸ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʄʆʈʌʆʄɽʊʈʀʏʅʀʍ ʇʆʂɸɿʅʀʂɯɺ 

ʄɯɾʍʈɽɹʎɽɺʀʍ ɼʀʉʂɯɺ   

ʄɯɾ ʊɯʃɸʄʀ LI-L II , L II -L III , L III -L IV , L IV -LV ʋ ʅʆʈʄɯ 

 

3.1. ɸʥʪʨʦʧʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ, ʧʦʢʘʟʥʠʢʠ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʤʘʩʠ 

ʪʽʣʘ, ʢʦʤʧʦʥʝʥʪʽʚ ʩʦʤʘʪʦʪʠʧʫ ʟʘ ʍʽʪ-ʂʘʨʪʝʨ, ʽʥʜʝʢʩ ʤʘʩʠ ʪʽʣʘ, ʤʘʩʦ-ʨʦʩʪʦʚʠʡ 

ʢʦʝʬʽʮʽʻʥʪ ʪʘ ʧʣʦʱʘ ʧʦʚʝʨʭʥʽ ʪʽʣʘ 

 

3.1.1. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʦʪʘʣʴʥʠʭ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

 

ʄʝʪʦʶ ʜʘʥʦʛʦ ʝʪʘʧʫ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʙʘʟʦʚʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ï ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʽ (ʚʠʟʥʘʯʝʥʥʷ ʚʘʣʽʜʥʦʩʪʽ) ʩʦʤʘʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ (ʟʘ ʤʝʪʦʜʠʢʦʶ 

ɺ. ɺ. ɹʫʥʘʢʘ ʚ ʤʦʜʠʬʽʢʘʮʽʾ ʇ. ʇ. ʐʘʧʘʨʝʥʢʘ) ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʥʦʨʤʠ 

ʧʘʨʘʤʝʪʨʽʚ ʄʍɼ ʧʦʧʝʨʝʢʦʚʦʛʦ ʚʽʜʜʽʣʫ ʭʨʝʙʪʘ ʚ ʶʥʘʢʽʚ ʪʘ ʜʽʚʯʘʪ ʽ ʯʦʣʦʚʽʢʽʚ ʽ ʞʽʥʦʢ 

ʧʝʨʰʦʾ ʧʦʣʦʚʠʥʠ ʧʝʨʰʦʛʦ ʧʝʨʽʦʜʫ ʟʨʽʣʦʛʦ ʚʽʢʫ. ʆʩʥʦʚʥʠʤʠ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʚ ʤʝʜʠʯʥʽʡ ʘʥʪʨʦʧʦʣʦʛʽʾ ʷʢ ʜʣʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ, ʪʘʢ ʽ ʜʣʷ ʟʘʛʘʣʴʥʦʾ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʨʫʧ ʥʘʩʝʣʝʥʥʷ, ʻ ʪʦʪʘʣʴʥʽ ʨʦʟʤʽʨʠ (ʤʘʩʘ ʪʘ ʜʦʚʞʠʥʘ ʪʽʣʘ), ʧʘʨʮʽʘʣʴʥʽ 

ʨʦʟʤʽʨʠ, ʧʦʢʘʟʥʠʢʠ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʤʘʩʠ ʪʽʣʘ, ʢʦʝʬʽʮʽʻʥʪʠ ʪʘ ʽʥʜʝʢʩʠ (ʪʘʙʣʠʮʽ 

ɻ.1 ï ɻ.6 ʜʦʜʘʪʢʘ).  

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʤʘʩʘ ʪʽʣʘ ʶʥʘʢʽʚ (17ï21 ʨʦʢʽʚ) ʩʢʣʘʜʘʻ 72,41Ñ1,09 ʢʛ (ʨʠʩ. 3.1 ɸ, 

ʨʠʩ. 3.1   ɹ), ʧʦʢʘʟʥʠʢ ʟʥʘʯʝʥʥʷ ʤʝʜʽʘʥʠ ʚ ʶʥʘʢʽʚ 17ï21 ʨʦʢʽʚ ʥʘ 0,56 ʢʛ  ̒ʙʽʣʴʰʠʤ ʟʘ 

ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ʤʘʩʠ ʪʽʣʘ ʪʘ ʩʚʽʜʯʠʪʴ ʧʨʦ ʤʽʥʽʤʘʣʴʥʠʡ ʜʝʬʽʮʠʪ ʤʘʩʠ ʪʽʣʘ; 

ʢʦʝʬʽʮʽʻʥʪ ʘʩʠʤʝʪʨʽʾ ʨʦʟʧʦʜʽʣʫ (-0,063) ʜʝʤʦʥʩʪʨʫʻ ʥʝʟʥʘʯʥʫ ʥʝʛʘʪʠʚʥʫ ʘʩʠʤʝʪʨʽʶ 

ʨʦʟʧʦʜʽʣʫ ʧʦʢʘʟʥʠʢʘ. ɹʽʣʴʰʘ ʯʘʩʪʦʪʘ ʨʦʟʧʦʜʽʣʫ ʧʦʢʘʟʥʠʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ 

65,11ï79,72 ʢʛ ʽ ʩʢʣʘʜʘʻ 67 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ.  

ʄʘʩʘ ʪʽʣʘ ʯʦʣʦʚʽʢʽʚ (ʨʠʩ. 3.1 ɺ) ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʙʽʣʴʰ ʚʠʩʦʢʠʤ ʟʥʘʯʝʥʥʷʤ 

ʩʝʨʝʜʥʴʦʾ ʚʝʣʠʯʠʥʠ ʽ ʩʪʘʥʦʚʠʪʴ 73,47Ñ1,44 ʢʛ ʽʟ ʙʽʣʴʰʠʤ ʜʽʘʧʘʟʦʥʦʤ ʩʪʘʥʜʘʨʪʥʦʛʦ 
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ʚʽʜʭʠʣʝʥʥʷ (Ñ7,74 ʢʛ), ʥʽʞ ʫ ʛʨʫʧʽ ʶʥʘʢʽʚ (Ñ7,31 ʢʛ). ʇʦʢʘʟʥʠʢ ʟʥʘʯʝʥʥʷ ʤʝʜʽʘʥʠ ʚ 

ʯʦʣʦʚʽʢʽʚ (22ï28 ʨʦʢʽʚ) ʥʘ 0,03 ʢʛ ʻ ʤʝʥʰʠʡ ʟʘ ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ʤʘʩʠ ʪʽʣʘ. ɼʣʷ 

ʛʽʩʪʦʛʨʘʤ ʨʦʟʧʦʜʽʣʫ ʭʘʨʘʢʪʝʨʥʘ ʥʝʟʥʘʯʥʘ ʧʦʟʠʪʠʚʥʘ ʘʩʠʤʝʪʨʽʷ (ʢʦʝʬʽʮʽʻʥʪ ʘʩʠʤʝʪʨʽʾ 

ʨʦʟʧʦʜʽʣʫ +0,042), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʧʝʨʝʚʘʞʘʥʥʷ ʯʠʩʣʘ ʩʫʙ'ʻʢʪʽʚ ʽʟ ʤʘʩʦʶ 

ʪʽʣʘ ʙʽʣʴʰʦʶ ʟʘ ʩʝʨʝʜʥʶ, ʥʘʡʙʽʣʴʰʘ ʯʘʩʪʦʪʘ (76 %) ʧʦʢʘʟʥʠʢʘ ʣʝʞʠʪʴ ʫ ʜʽʘʧʘʟʦʥʽ 

65,72ï81,21 ʢʛ. 

ɸ 

ʄʘʩʘ ʪʽʣʘ, ʢʛ
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ʈʠʩ. 3.1. ɼʽʘʛʨʘʤʘ ʨʦʟʤʘʭʫ (ɸ) ʪʘ ʛʽʩʪʦʛʨʘʤʠ ʨʦʟʧʦʜʽʣʫ ʟ ʚʝʣʠʯʠʥʘʤʠ d-ʢʨʠʪʝʨʽʶ 

ʂʦʣʤʦʛʦʨʦʚʘ-ʉʤʠʨʥʦʚʘ ʜʣʷ ʤʘʩʠ ʪʽʣʘ: ɹ ï ʶʥʘʢʽʚ (17ï21 ʨʨ.); ɺ ï ʯʦʣʦʚʽʢʽʚ (22ï

28 ʨʨ.);  ɻ ï ʶʥʘʢʽʚ ʽ ʯʦʣʦʚʽʢʽʚ (17ï28 ʨʨ.).  

ʇʨʠʤʽʪʢʘ: ʮʠʬʨʘ ç0è ʧʝʨʝʜ ʢʦʤʦʶ ʚ ʢʦʝʬʽʮʽʻʥʪʽ K-S d ʚʽʜʩʫʪʥʷ. 

 

ʋ ʛʨʫʧʽ ʜʽʚʯʘʪ ʚʽʜʤʽʯʘʻʪʴʩʷ ʟʩʫʚ ʤʝʜʽʘʥʠ ʥʘ 2,57 ʢʛ ʣʽʚʦʨʫʯ ʚʽʜ ʪʝʦʨʝʪʠʯʥʦ 

ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ, ʢʦʝʬʽʮʽʻʥʪ ʘʩʠʤʝʪʨʽʾ ʩʪʘʥʦʚʠʪʴ +0,716 ʽ ʧʦʢʘʟʫʻ ʧʦʟʠʪʠʚʥʫ 

ʘʩʠʤʝʪʨʽʶ ʨʦʟʧʦʜʽʣʫ ʤʘʩʠ ʪʽʣʘ ʜʽʚʯʘʪ (16ï20 ʨʨ.). ʅʘʡʙʽʣʴʰʘ ʯʘʩʪʦʪʘ ʨʦʟʧʦʜʽʣʫ 
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ʧʦʢʘʟʥʠʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ 48,94ï65,81 ʢʛ ʪʘ ʩʢʣʘʜʘʻ 75 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ 

ʩʧʦʩʪʝʨʝʞʝʥʴ (ʨʠʩ. 3.2  ɹ).  

ɸ 
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ʈʠʩ. 3.2. ɼʽʘʛʨʘʤʘ ʨʦʟʤʘʭʫ (ɸ) ʽ ʛʽʩʪʦʛʨʘʤʘ ʨʦʟʧʦʜʽʣʫ ʟ ʚʝʣʠʯʠʥʘʤʠ d-ʢʨʠʪʝʨʽʶ 

ʂʦʣʤʦʛʦʨʦʚʘ-ʉʤʠʨʥʦʚʘ ʜʣʷ ʤʘʩʠ ʪʽʣʘ: ɹ ï ʚ ʜ̔ ʚʯʘʪ (16ï20 ʨʨ.); ɺ ï ʞʽʥʦʢ (21ï26 ʨʨ.); 

ɻ ï ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ (16ï26 ʨʨ.). 

 

ʄʘʩʘ ʪʽʣʘ ʞʽʥʦʢ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ (MÑm) 56,15Ñ1,35 ʢʛ ʪʘ ʻ ʤʝʥʰʦʶ ʥʽʞ 

ʫ ʜʽʚʯʘʪ (57,37Ñ1,17 ʢʛ), ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ ʤʘʩʠ ʞʽʥʦʢ ʤʝʥʰʝ (Ñ7,14 ʢʛ), ʥʽʞ ʜʣʷ 

ʛʨʫʧʠ ʜʽʚʯʘʪ (Ñ8,43 ʢʛ). ɼʣʷ ʛʽʩʪʦʛʨʘʤʠ ʨʦʟʧʦʜʽʣʫ ʚ ʞʽʥʦʢ ʭʘʨʘʢʪʝʨʥʘ ʥʝʟʥʘʯʥʘ 

ʧʦʟʠʪʠʚʥʘ ʘʩʠʤʝʪʨʽʷ (ʢʦʝʬʽʮʽʻʥʪ ʘʩʠʤʝʪʨʽʾ ʜʦʨʽʚʥʶʻ +0,283), ʧʦʢʘʟʥʠʢ ʤʝʜʽʘʥʠ 

ʤʝʥʰʠʡ (ʥʘ 0,90 ʢʛ) ʟʘ ʧʦʢʘʟʥʠʢ ʩʝʨʝʜʥʴʦʾ ʚʝʣʠʯʠʥʠ ʤʘʩʠ ʪʽʣʘ; ʥʘʡʙʽʣʴʰʘ ʯʘʩʪʦʪʘ 

(68 %) ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ 49,00-63,29 ʢʛ (ʨʠʩ. 3.2 ɺ). 

ɼʦʚʞʠʥʘ ʪʽʣʘ ʫ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʧʦʣʦʞʝʥʥʽ ʩʪʦʷʯʠ ï ʻ ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʚ ʦʙ'ʻʤʥʦ-ʤʘʩʦʚʠʭ ʽ ʣʽʥʽʡʥʦ-ʤʘʩʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʘʭ. ɼʽʘʛʨʘʤʘ ʧʦʢʘʟʥʠʢʽʚ 

ʜʦʚʞʠʥʠ ʪʽʣʘ ʛʨʫʧʠ ʶʥʘʢʽʚ, ʛʨʫʧʠ ʯʦʣʦʚʽʢʽʚ ʪʘ ʦʙ'ʻʜʥʘʥʦʾ ʛʨʫʧʠ ʶʥʘʢʽʚ ʽ ʯʦʣʦʚʽʢʽʚ 
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ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 3.3 ɸ.  ʋ ʩʝʨʝʜʥʴʦʤʫ ʜʦʚʞʠʥʘ ʪʽʣʘ ʦʙʩʪʝʞʝʥʠʭ ʶʥʘʢʽʚ (17ï21 

ʨʦʢʽʚ) ʩʢʣʘʜʘʻ (MÑm) 178,1Ñ0,94 ʩʤ; ʧʦʢʘʟʥʠʢ ʟʥʘʯʝʥʥʷ ʤʝʜʽʘʥʠ ʥʘ 0,40 ʩʤ ʤʝʥʠhʡ 

ʚʽʜ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ, ʢʦʝʬʽʮʽʻʥʪ ʘʩʠʤʝʪʨʽʾ ʨʦʟʧʦʜʽʣʫ 0,01 ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʟʥʘʯʥʫ 

ʧʦʟʠʪʠʚʥʫ ʘʩʠʤʝʪʨʽʶ ʨʦʟʧʦʜʽʣʫ ʧʦʢʘʟʥʠʢʘ ʜʦʚʞʠʥʠ ʪʽʣʘ; ʥʘʡʙʽʣʴʰʘ ʯʘʩʪʦʪʘ 

ʧʦʢʘʟʥʠʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ 171,7ï184,4 ʩʤ, ʱʦ ʩʢʣʘʜʘʻ 69 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ 

ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ (ʨʠʩ. 3.3  ɹ). 

ɸ 
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ʈʠʩ. 3.3. ɼʽʘʛʨʘʤʘ ʨʦʟʤʘʭʫ (ɸ) ʪʘ ʛʽʩʪʦʛʨʘʤʠ ʨʦʟʧʦʜʽʣʫ ʟ ʚʝʣʠʯʠʥʘʤʠ d-ʢʨʠʪʝʨʽʶ 

ʂʦʣʤʦʛʦʨʦʚʘ-ʉʤʠʨʥʦʚʘ ʜʣʷ ʤʘʩʠ ʪʽʣʘ: ɹ ï ʶʥʘʢʽʚ (17ï21 ʨʨ.); ɺ ï ʯʦʣʦʚʽʢʽʚ 

(22-28 ʨʨ.); ɻ ï ʶʥʘʢʽʚ ʽ ʯʦʣʦʚʽʢʽʚ (17ï28 ʨʨ.). 

 

ɼʦʚʞʠʥʘ ʪʽʣʘ ʯʦʣʦʚʽʢʽʚ (22ï28 ʨʦʢʽʚ) ʤʘʻ ʥʝʟʥʘʯʥʦ ʤʝʥʰʝ ʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʾ 

ʚʝʣʠʯʠʥʠ ʽ ʩʢʣʘʜʘʻ 179,5Ñ1,4 ʩʤ. ɼʣʷ ʛʽʩʪʦʛʨʘʤʠ ʨʦʟʧʦʜʽʣʫ ʭʘʨʘʢʪʝʨʥʘ ʥʝʛʘʪʠʚʥʘ 

ʘʩʠʤʝʪʨʽʷ (-0,634), ʱʦ ʧʦʢʘʟʫʻ ʧʝʨʝʚʘʞʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʩʫʙ'ʻʢʪʽʚ ʽʟ ʜʦʚʞʠʥʦʶ ʪʽʣʘ 
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ʤʝʥʰʦʶ ʟʘ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ; ʥʘʡʙʽʣʴʰʘ ʯʘʩʪʦʪʘ (69 %) ʩʧʦʩʪʝʨʝʞʝʥʴ ʣʝʞʠʪʴ ʫ 

ʜʽʘʧʘʟʦʥʽ 172,0ï1 87,1 ʩʤ (ʨʠʩ. 3.3 ɺ).  
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ʈʠʩ. 3.4. ɼʽʘʛʨʘʤʘ ʨʦʟʤʘʭʫ (ɸ) ʪʘ ʛʽʩʪʦʛʨʘʤʠ ʨʦʟʧʦʜʽʣʫ ʟ ʚʝʣʠʯʠʥʘʤʠ d-ʢʨʠʪʝʨʽʶ 

ʂʦʣʤʦʛʦʨʦʚʘ-ʉʤʠʨʥʦʚʘ ʜʣʷ ʜʦʚʞʠʥʠ ʪʽʣʘ: ɸ ï ʜ̔ ʚʯʘʪ (16ï20 ʨʨ.); ɺ ï ʞʽʥʦʢ (21ï

26 ʨʨ.); ɻ ï ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ (16ï26 ʨʨ.). 

 

ɼʦʚʞʠʥʘ ʪʽʣʘ ʚ ʜʽʚʯʘʪ ʩʢʣʘʜʘʻ (MÑm) 163,1Ñ0,7 ʩʤ; ʤʝʜʽʘʥʘ ʚʽʜʧʦʚʽʜʘʻ 163,0 ʩʤ, 

ʢʦʝʬʽʮʽʻʥʪ ʘʩʠʤʝʪʨʽʾ ʨʦʟʧʦʜʽʣʫ ʥʝʛʘʪʠʚʥʠʡ (-0,192), ʥʘʡʙʽʣʴʰʘ ʯʘʩʪʦʪʘ ʨʦʟʧʦʜʽʣʫ 

ʧʦʢʘʟʥʠʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ 158,3ï168,0 ʩʤ ʪʘ ʩʢʣʘʜʘʻ 62 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ 

ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ (ʨʠʩ. 3.4  ɹ).  

ɼʦʚʞʠʥʘ ʪʽʣʘ ʚ ʞʽʥʦʢ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʙʽʣʴʰ ʚʠʩʦʢʠʤ ʟʥʘʯʝʥʥʷʤ ʩʝʨʝʜʥʴʦʛʦ 

ʧʦʢʘʟʥʠʢʘ, ʥʽʞ ʫ ʜʽʚʯʘʪ, ʽ ʩʪʘʥʦʚʠʪʴ 163,8Ñ0,9 ʩʤ ʽʟ ʜʽʘʧʘʟʦʥʦʤ ʩʪʘʥʜʘʨʪʥʦʛʦ 

ʚʽʜʭʠʣʝʥʥʷ (Ñ4,852 ʩʤ), ʷʢʠʭ ʛʨʫʧʠ ʜʽʚʯʘʪ (16ï20 ʨʦʢʽʚ) ʜʦʨʽʚʥʶ ̒Ñ4,807 ʩʤ. ɼʣʷ 

ʛʽʩʪʦʛʨʘʤʠ ʨʦʟʧʦʜʽʣʫ ʭʘʨʘʢʪʝʨʥʘ ʥʝʟʥʘʯʥʘ ʥʝʛʘʪʠʚʥʘ ʘʩʠʤʝʪʨʽʷ ʟ ʧʦʢʘʟʥʠʢʦʤ -0,461, 

ʥʘʡʙʽʣʴʰʘ ʯʘʩʪʦʪʘ (75 %) ʩʧʦʩʪʝʨʝʞʝʥʴ ʣʝʞʠʪʴ ʫ ʜʽʘʧʘʟʦʥʽ 159,0-168,7 ʩʤ (ʨʠʩ. 3.4 ɺ). 
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ʈʦʟʧʦʜʽʣ ʧʦʢʘʟʥʠʢʽʚ ʤʘʩ ʪʘ ʜʦʚʞʠʥ ʪʽʣʘ ʶʥʘʢʽʚ ʽ ʯʦʣʦʚʽʢʽʚ ʪʘ ʜʽʚʯʘʪ ʽ ʞʽʥʦʢ ʥʝ 

ʚʠʭʦʜʠʪʴ ʟʘ ʤʝʞʽ ʧʨʠʧʫʩʪʠʤʠʭ Ñ3d, ʘ ʚʝʣʠʯʠʥʘ d-ʢʨʠʪʝʨʽʶ ʂʦʣʤʦʛʦʨʦʚʘ-ʉʤʠʨʥʦʚʘ 

ʥʝ ʧʝʨʝʚʠʱʫʻ ʢʨʠʪʠʯʥʠʭ ʚʝʣʠʯʠʥ, ʪʦʤʫ ʨʦʟʧʦʜʽʣ ʟʥʘʯʝʥʴ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʥʘʙʣʠʞʝʥʠʤ 

ʜʦ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ. 

ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʤʘʩ ʪʽʣʘ ʪʘ ʜʦʚʞʠʥ ʪʽʣʘ ʚ ʛʨʫʧʽ ʶʥʘʢʽʚ (17ï21 ʨʦʢ̔ʚ) ʪʘ ʛʨʫʧʽ 

ʯʦʣʦʚʽʢʽʚ (22ï28 ʨʦʢʽʚ) ʟʘ ʜʘʥʠʤʠ t-ʢʨʠʪʝʨʽʶ ʉʪʴʶʜʝʥʪʘ (ʪʘʙʣʠʮʷ ɻ.7 ʜʦʜʘʪʢʘ) ʜʣʷ 

ʥʝʟʘʣʝʞʥʠʭ ʚʠʙʽʨʦʢ ʥʝ ʤʘʶʪʴ ʟʥʘʯʫ ʠɦʭ ʚʽʜʤʽʥʥʦʩʪʝʡ, ʪʦʤʫ ʜʘʥʽ ʛʨʫʧʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʦʙôʻʜʥʘʥʽ ʪʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʷʢ ʻʜʠʥʘ ʛʨʫʧʘ. 

ɺ ʦʙôʻʜʥʘʥʽʡ ʛʨʫʧʽ ʶʥʘʢʽʚ ʪʘ ʯʦʣʦʚʽʢʽʚ ʤʘʩʘ ʪʽʣʘ ʩʢʣʘʣʘ 72,82Ñ0,87 ʢʛ; ʧʦʢʘʟʥʠʢ 

ʟʥʘʯʝʥʥʷ ʤʝʜʽʘʥʠ ʤʘʩʠ ʪʽʣʘ ʥʘ 0,29 ʢʛ ʙʽʣʴʰʠʡ ʚʽʜ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ 

ʤʘʩʠ ʪʽʣʘ ʪʘ ʩʚʽʜʯʠʪʴ ʧʨʦ ʤʽʥʽʤʘʣʴʥʠʡ ʥʘʜʣʠʰʦʢ ʤʘʩʠ ʪʽʣʘ. ʂʦʝʬʽʮʽʻʥʪ ʘʩʠʤʝʪʨʽʾ 

ʨʦʟʧʦʜʽʣʫ ʚʽʜôʻʤʥʠʡ ʽ ʩʪʘʥʦʚʠʪʴ -0,007, ʱʦ ʛʦʚʦʨʠʪʴ ʧʨʦ ʥʝʟʥʘʯʥʫ ʥʝʛʘʪʠʚʥʫ 

ʘʩʠʤʝʪʨʽʶ ʨʦʟʧʦʜʽʣʫ ʧʦʢʘʟʥʠʢʘ ʤʘʩʠ ʪʽʣʘ. ʅʘʡʙʽʣʴʰʘ ʯʘʩʪʦʪʘ ʨʦʟʧʦʜʽʣʫ ʧʦʢʘʟʥʠʢʘ 

ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ 65,38ï80,27 ʢʛ ʽ ʩʢʣʘʜʘʻ 72 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ 

ʩʧʦʩʪʝʨʝʞʝʥʴ (ʨʠʩ. 3.1 ɻ).  

ʇʦʢʘʟʥʠʢ ʟʥʘʯʝʥʥʷ ʤʝʜʽʘʥʠ ʜʦʚʞʠʥʠ ʪʽʣʘ ʚ ʦʙôʻʜʥʘʥʽʡ ʛʨʫʧʽ ʶʥʘʢʽʚ (17ï28 ʨ.) 

ʥʘ 0,9 ʩʤ ʙʽʣʴʰʠʡ ʚʽʜ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʜʦʚʞʠʥʠ ʪʽʣʘ ʪʘ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʤʽʥʽʤʘʣʴʥʝ ʧʝʨʝʚʠʱʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʜʦʚʞʠʥʠ ʪʽʣʘ ʚʽʜ ʪʝʦʨʝʪʠʯʥʦʛʦ. ʉʝʨʝʜʥʽʡ 

ʧʦʢʘʟʥʠʢ ʜʦʚʞʠʥʠ ʪʽʣʘ ʦʙôʻʜʥʘʥʦʾ ʛʨʫʧʠ (17ï28 ʨ.) ʩʪʘʥʦʚʠʪʴ 178,6Ñ0,8 ʩʤ. 

ʂʦʝʬʽʮʽʻʥʪ ʘʩʠʤʝʪʨʽʾ ʨʦʟʧʦʜʽʣʫ ʩʪʘʥʦʚʠʪʴ -0,256 ʪʘ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʟʥʘʯʥʫ ʥʝʛʘʪʠʚʥʫ 

ʨʦʟʧʦʜʽʣʫ ʧʦʢʘʟʥʠʢʘ, ʥʘʡʙʽʣʴʰʘ ʯʘʩʪʦʪʘ ʨʦʟʧʦʜʽʣʫ ʧʦʢʘʟʥʠʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ 

171,8ï185,5 ʩʤ ʽ ʩʢʣʘʜʘʻ 69 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ (ʨʠʩ. 3.3 ɻ). 

ʋ ʚʠʙʽʨʢʘʭ ʜʽʚʯʘʪ (16ï20 ʨʦʢʽʚ) ʪʘ ʞʽʥʦʢ (21ï26 ʨʦʢʽʚ) ʩʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ 

ʟʥʘʯʝʥʴ ʤʘʩʠ ʪʘ ʜʦʚʞʠʥʠ ʪʽʣʘ ʟʘ ʜʘʥʠʤʠ t-ʢʨʠʪʝʨʽʶ ʉʪʴʶʜʝʥʪʘ (ʪʘʙʣʠʮʷ ɻ.8 ʜʦʜʘʪʢʘ) 

ʜʣʷ ʥʝʟʘʣʝʞʥʠʭ ʚʠʙʽʨʦʢ ʥʝ ʤʘʶʪʴ ʟʥʘʯʫ ʠɦʭ ʚʽʜʤʽʥʥʦʩʪʝʡ, ʪʦʤʫ ʜʘʥʽ ʛʨʫʧʠ ʤʦʞʫʪʴ 

ʙʫʪʠ ʦʙôʻʜʥʘʥʽ ʪʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʷʢ ʻʜʠʥʘ ʛʨʫʧʘ.  

ʉʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ʤʘʩʠ ʪʽʣʘ ʚ ʦʙôʻʜʥʘʥʽʡ ʛʨʫʧʽ ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ ʩʪʘʥʦʚʠʪʴ 

56,94Ñ0,89 ʢʛ, ʜʽʘʧʘʟʦʥ ʩʪʘʥʜʘʨʪʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ ʧʦʢʘʟʥʠʢʘ Ñ7,979 ʢʛ. ɼʣʷ ʛʽʩʪʦʛʨʘʤʠ 

ʨʦʟʧʦʜʽʣʫ ʭʘʨʘʢʪʝʨʥʘ ʧʦʟʠʪʠʚʥʘ ʘʩʠʤʝʪʨʽʷ (ʢʦʝʬʽʮʽʻʥʪ ʘʩʠʤʝʪʨʽʾ ʜʦʨʽʚʥʶʻ +0,639), 

ʧʦʢʘʟʥʠʢ ʤʝʜʽʘʥʠ ʥʘ 1,94 ʢʛ ʤʝʥʰʠʡ ʟʘ ʧʦʢʘʟʥʠʢ ʩʝʨʝʜʥʴʦʾ ʚʝʣʠʯʠʥʠ ʤʘʩʠ ʪʽʣʘ, 
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ʥʘʡʙʽʣʴʰʘ ʯʘʩʪʦʪʘ (72,5 %) ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ 48,96ï64,92 ʢʛ 

(ʨʠʩ. 3.2 ɻ). 

ɼʦʚʞʠʥʘ ʪʽʣʘ ʚ ʜʽʚʯʘʪ ʪʘ ʚ ʞʽʥʦʢ (16ï26 ʨʦʢʽʚ) ʩʪʘʥʦʚʠʪʴ 163,4Ñ0,5 ʩʤ ʽʟ 

ʜʽʘʧʘʟʦʥʦʤ ʩʪʘʥʜʘʨʪʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ Ñ4,803 ʩʤ. ɼʣʷ ʛʽʩʪʦʛʨʘʤʠ ʨʦʟʧʦʜʽʣʫ ʭʘʨʘʢʪʝʨʥʘ 

ʥʝʛʘʪʠʚʥʘ ʘʩʠʤʝʪʨʽʷ ʟ ʧʦʢʘʟʥʠʢʦʤ -0,277, ʥʘʡʙʽʣʴʰʘ ʯʘʩʪʦʪʘ (74 %) ʩʧʦʩʪʝʨʝʞʝʥʴ 

ʣʝʞʠʪʴ ʫ ʜʽʘʧʘʟʦʥʽ 158,6ï168,2 ʩʤ (ʨʠʩ. 3.4 ɻ). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʷʚʥʽʩʪʴ ʥʝʟʥʘʯʫʱʝ ʙʽʣʴʰʠʭ ʧʦʢʘʟʥʠʢʽʚ ʤʘʩʠ ʪʽʣʘ 

ʚ ʯʦʣʦʚʽʢʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʶʥʘʢʘʤʠ ʪʘ ʥʝʟʥʘʯʫʱʝ ʤʝʥʰʘ ʚʝʣʠʯʠʥʘ ʤʘʩʠ ʪʽʣʘ ʚ ʞʽʥʦʢ 

(21ï26 ʨʦʢʽʚ) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʽʚʯʘʪʘʤʠ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʽʢʦʚʫ ʨʽʟʥʠʮʶ ʧʦʢʘʟʥʠʢʘ 

ʤʘʩʠ ʪʽʣʘ. ɼʣʷ ʶʥʘʮʴʢʦʛʦ ʚʽʢʫ ʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʘ ʥʘʷʚʥʽʩʪʴ ʙʽʣʴʰʦʛʦ ʯʠʩʣʘ (ʧʦ ʯʘʩʪʦʪʽ) 

ʦʩʽʙ ʟ ʤʝʥʰʦʶ ʤʘʩʦʶ ʪʽʣʘ ʚ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʩʝʨʝʜʥʽʤ ʧʦʢʘʟʥʠʢʦʤ, ʘ ʚ ʜʽʚʯʘʪ ï ʥʘʚʧʘʢʠ. 

ʉʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ ʤʘʩʠ ʪʘ ʜʦʚʞʠʥʠ ʪʽʣʘ ʦʙôʻʜʥʘʥʦʾ ʛʨʫʧʠ ʯʦʣʦʚʽʢʽʚ (17ï28 ʨʦʢʽʚ) 

ʩʪʘʥʦʚʣʷʪʴ 72,82Ñ0,87 ʢʛ ʪʘ 178,6Ñ0,8 ʩʤ, ʚʽʜʧʦʚʽʜʥʽ ʧʦʢʘʟʥʠʢʠ ʦʙôʻʜʥʘʥʦʾ ʛʨʫʧʠ 

ʞʽʥʦʢ (16ï26 ʨʦʢʽʚ) ï 56,94Ñ0,89 ʢʛ ʪʘ 163,4Ñ0,5 ʩʤ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʜʦʩʪʦʚʽʨʥʫ 

ʨʽʟʥʠʮʶ (ʪʘʙʣʠʮʷ ɻ.9 ʜʦʜʘʪʢʘ) ʧʦʢʘʟʥʠʢʽʚ ʤʘʩʠ ʪʘ ʜʦʚʞʠʥʠ ʪʽʣʘ ʧʨʠ ʧʦʨʽʚʥʥ̫ʥʽ 

ʦʙôʻʜʥʘʥʦ ʾʛʨʫʧʠ ʁ ʥʘʢʽʚ ʽ ʯʦʣʦʚʽʢʽʚ ʽʟ ʦʙôʻʜʥʘʥʦʶ ʛʨʫʧʦʶ ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ ʟ̔ ʟʥʘʯʫʱʠʤ 

ʧʝʨʝʚʘʞʘʥʥʷʤ ʩʝʨʝʜʥʽʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʯʦʣʦʚʽʢʽʚ, ʷʢ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʤʘʩʠ ʪʽʣʘ ʥʘ 15,88 ʢʛ, 

ʪʘʢ ʽ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʜʦʚʞʠʥʠ ʪʽʣʘ ʥʘ 15,2 ʩʤ. 

 

3.1.2. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʘʨʮʽʘʣʴʥʠʭ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʘ 

ʧʦʢʘʟʥʠʢʽʚ ʪʦʚʱʠʥʠ ʰʢʽʨʥʦ-ʞʠʨʦʚʠʭ ʩʢʣʘʜʦʢ  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʘʨʮʽʘʣʴʥʠʭ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʶʥʘʢʽʚ (17ï

21 ʨʦʢ̔ʚ) ʪʘ ʯʦʣʦʚʽʢʽʚ ʧʝʨʰʦʛʦ ʧʝʨʽʦʜʫ ʟʨʽʣʦʛʦ ʚʽʢʫ (22ï28 ʨʦʢʽʚ) ʫ ʥʦʨʤ̔ ʥʘʚʝʜʝʥʘ ʚ 

ʪʘʙʣʠʮʷʭ ɻ.1 ʪʘ ɻ.2 ʜʦʜʘʪʢʘ.  

ɼʣʷ ʧʦʚʟʜʦʚʞʥʽʭ ʨʦʟʤʽʨʽʚ ʭʘʨʘʢʪʝʨʥʘ ʧʦʜʽʙʥʽʩʪʴ ʩʝʨʝʜʥʽʭ ʧʦʢʘʟʥʠʢʽʚ ʚʠʩʦʪ 

ʥʘʜʛʨʫʜʥʠʥʥʦʾ, ʧʣʝʯʦʚʦʾ, ʧʘʣʴʮʝʚʦʾ, ʣʦʙʢʦʚʦʾ ʽ ʚʝʨʪʣʶʛʦʚʦʾ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ʪʦʯʦʢ 

ʫ ʶʥʘʢʽʚ (17ï21 ʨʦʢʽʚ), ʱʦ ʩʪʘʥʦʚʣʷʪʴ ʚʽʜʧʦʚʽʜʥʦ (ʄÑm): 145,7Ñ1,0 ʩʤ, 148,2Ñ1,0 ʩʤ, 

66,99Ñ0,69 ʩʤ, 91,93Ñ0,96 ʩʤ, 94,72Ñ0,87 ʩʤ; ʫ ʯʦʣʦʚʽʢʽʚ ʧʝʨʰʦʛʦ ʧʝʨʽʦʜʫ ʟʨʽʣʦʛʦ ʚʽʢʫ 

(22ï28 ʨʦʢʽʚ) ʩʪʘʥʦʚʣʷʪʴ: 146,3Ñ1,7 ʩʤ, 148,4Ñ1,7 ʩʤ, 67,63Ñ0,92 ʩʤ, 92,28Ñ1,14 ʩʤ, 

94,82Ñ1,06 ʩʤ. ʂʦʝʬʽʮʽʻʥʪʠ ʚʘʨʽʘʮʽʾ ʚʢʘʟʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʽʜʧʦʚʽʜʘʣʠ ʥʘʩʪʫʧʥʠʤ 
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ʟʥʘʯʝʥʥʷʤ: ʫ ʶʥʘʢʽʚ ï 4,5 %, 4,6 %, 6,9 %, 7,0 %, 6,2 %; ʫ ʯʦʣʦʚʽʢʽʚ ï 6,4 %, 6,3 %, 

7,4 %, 6,7 %, 6,0 %. 

ɼʣʷ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʦʙʭʚʘʪʥʠʭ ʨʦʟʤʽʨʽʚ ʫ ʶʥʘʢʽʚ ʪʘ ʚ ʯʦʣʦʚʽʢʽʚ ʧʝʨʰʦʛʦ 

ʧʝʨʽʦʜʫ ʟʨʽʣʦʛʦ ʚʽʢʫ ʚ ʥʦʨʤʽ ʪʘʢʦʞ ʻ ʥʝʟʥʘʯʫʱʘ ʚʽʜʤʽʥʥʽʩʪʴ: ʦʙʭʚʘʪ ʧʣʝʯʘ ʚ 

ʥʘʧʨʫʞʝʥʦʤʫ ʩʪʘʥʽ ʩʪʘʥʦʚʠʪ ɹʫ ʶʥʘʢʽʚ 32,34Ñ0,40 ʩʤ ʪʘ ʚ ʯʦʣʦʚʽʢʽʚ 33,60Ñ0,50 ʩʤ; 

ʦʙʭʚʘʪ ʧʣʝʯʘ ʚ ʩʧʦʢʽʡʥʦʤʫ ʩʪʘʥʽ ʩʪʘʥʦʚʠʪ ɹ29,58Ñ0,35 ʩʤ ʪʘ 30,60Ñ0,45 ʩʤ; ʦʙʭʚʘʪ 

ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ ï 27,23Ñ0,26 ʩʤ ʪʘ 27,87Ñ0,35 ʩʤ; ʦʙʭʚʘʪ ʧʝʨʝʜʧʣʽʯʯʷ ʚ 

ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ ï 16,96Ñ0,14 ʩʤ ʪʘ 17,19Ñ0,23 ʩʤ; ʦʙʭʚʘʪ ʩʪʝʛʥʘ ï 52,64Ñ0,56 ʩʤ ʪʘ 

53,75Ñ0,77 ʩʤ; ʦʙʭʚʘʪ ʛʦʤʽʣʢʠ ʫ ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ ï 36,22Ñ0,32 ʩʤ ʪʘ 36,57Ñ0,43 ʩʤ; 

ʦʙʭʚʘʪ ʛʦʤʽʣʢʠ ʚ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ ï 23,47Ñ0,22 ʩʤ ʪʘ 23,87Ñ0,29 ʩʤ; ʦʙʭʚʘʪ ʰʠʾ ï 

37,39Ñ0,26 ʩʤ ʪʘ 37,89Ñ0,39 ʩʤ; ʦʙʭʚʘʪ ʪʘʣʽʾ ï 78,10Ñ0,76 ʩʤ ʪʘ 80,07Ñ1,06 ʩʤ; ʦʙʭʚʘʪ 

ʩʪʝʛʦʥ ï 90,56Ñ1,17 ʩʤ ʪʘ 92,99Ñ1,64 ʩʤ; ʦʙʭʚʘʪ ʢʠʩʪʝʡ ï 21,29Ñ0,19 ʩʤ ʪʘ 

21,57Ñ0,35 ʩʤ; ʦʙʭʚʘʪ ʩʪʦʧʠ ï 24,83Ñ0,22 ʩʤ ʪʘ 24,75Ñ0,38 ʩʤ; ʦʙʭʚʘʪ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ 

ʥʘ ʚʜʠʭʫ ï 99,95Ñ0,87 ʩʤ ʪʘ 102,0Ñ1,27 ʩʤ; ʦʙʭʚʘʪ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʥʘ ʚʠʜʠʭʫ ï 

91,63Ñ0,84 ʩʤ ʪʘ 92,61Ñ1,18 ʩʤ; ʦʙʭʚʘʪ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʚ ʩʧʦʢʽʡʥʦʤʫ ʩʪʘʥʽ ï 

94,24Ñ0,85 ʩʤ ʪʘ 96,07Ñ1,25 ʩʤ. ʂʦʝʬʽʮʽʻʥʪʠ ʚʘʨʽʘʮʽʾ ʧʦʢʘʟʥʠʢʽʚ ʦʙʭʚʘʪʥʠʭ ʨʦʟʤʽʨʽʚ ʫ 

ʶʥʘʢʽʚ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʤʝʞʘʭ 4,7 %-8,6 %, ʫ ʯʦʣʦʚʽʢʽʚ ï 5,5 %-9,5 %, ʤʽʥʽʤʘʣʴʥʽ 

ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʚʘʨʽʘʮʽʾ ʙʫʣʠ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʦʙʚʦʜʫ ʰʠʾ (ʚʽʜʧʦʚʽʜʥʦ 4,7 % ʪʘ 

5,5 %), ʤʘʢʩʠʤʘʣʴʥʽ ʜʣʷ ʦʙʚʦʜʫ ʩʪʝʛʦʥ (8,6 % ʪʘ 9,5 %). 

ɼʣʷ ʰʠʨʠʥʠ ʜʠʩʪʘʣʴʥʠʭ ʝʧʽʬʽʟʽʚ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ ʰʠʨʠʥʠ 

ʜʠʩʪʘʣʴʥʦʛʦ ʝʧʽʬʽʟʫ ʧʣʝʯʘ, ʧʝʨʝʜʧʣʽʯʯʷ, ʩʪʝʛʥʘ ʪʘ ʛʦʤʽʣʢʠ ʚ ʶʥʘʢʽʚ ʩʪʘʥʦʚʣʷʪʴ: 

7,088Ñ0,051 ʩʤ, 5,634Ñ0,043 ʩʤ, 8,999Ñ0,092 ʩʤ, 7,171Ñ0,069 ʩʤ; ʫ ʯʦʣʦʚʽʢʽʚ ï 

7,197Ñ0,071 ʩʤ, 5,693Ñ0,066 ʩʤ, 9,152Ñ0,129 ʩʤ, 7,303Ñ0,085 ʩʤ. ʂʦʝʬʽʮʽʻʥʪʠ ʚʘʨʽʘʮʽʾ 

ʚʽʜʧʦʚʽʜʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʦʨʽʚʥʶʶʪʴ: ʫ ʶʥʘʢʽʚ ï 4,8 %, 5,1 %, 6,9 %, 6,4 %; ʫ ʯʦʣʦʚʽʢʽʚ 

ï 5,3 %, 6,2 %, 7,6 %, 6,3 %. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʝʨʝʜʥʽʭ ʧʦʢʘʟʥʠʢʽʚ ʧʦʧʝʨʝʯʥʠʭ ʨʦʟʤʽʨʽʚ ʫ ʶʥʘʢʽʚ ʪʘ ʚ 

ʯʦʣʦʚʽʢʽʚ ʧʝʨʰʦʛʦ ʧʝʨʽʦʜʫ ʟʨʽʣʦʛʦ ʚʽʢʫ ʚ ʥʦʨʤʽ ʪʘʢʦʞ ʻ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʜʽʙʥʠʤʠ: 

ʘʢʨʦʤʽʘʣʴʥʠʡ ʜʽʘʤʝʪʨ (ʰʠʨʠʥʘ ʧʣʝʯʝʡ) ʫ ʶʥʘʢʽʚ ʩʪʘʥʦʚʠʪ ɹ40,09Ñ0,50 ʩʤ ʪʘ ʚ 

ʯʦʣʦʚʽʢʽʚ ï 40,13Ñ0,50 ʩʤ; ʩʝʨʝʜʠʥʥʦʛʨʫʜʥʠʡ ʧʦʧʝʨʝʯʥʠʡ ʜʽʘʤʝʪʨ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ï 

24,85Ñ0,27 ʩʤ ʪʘ 25,07Ñ0,40 ʩʤ ʚʽʜʧʦʚʽʜʥʦ; ʥʠʞʥʴʦʛʨʫʜʥʠʡ ʧʦʧʝʨʝʯʥʠʡ ʜʽʘʤʝʪʨ 
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ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʩʪʘʥʦʚʠʪ ɹ28,43Ñ0,27 ʩʤ ʪʘ 28,67Ñ0,40 ʩʤ; ʤʽʞʦʩʪʴʦʚʘ ʚʽʜʩʪʘʥʴ ʪʘʟʫ ï 

25,22Ñ0,25 ʩʤ ʪʘ 25,66Ñ0,31 ʩʤ; ʤʽʞʛʨʝʙʝʥʝʚʘ ʚʽʜʩʪʘʥʴ ʪʘʟʫ ï 28,48Ñ0,21 ʩʤ ʪʘ 

28,88Ñ0,27 ʩʤ; ʤʽʞʚʝʨʪʣʶʛʦʚʘ ʚʽʜʩʪʘʥʴ ʩʢʣʘʜʘʻ 31,87Ñ0,23 ʩʤ ʪʘ 32,45Ñ0,31 ʩʤ 

ʚʽʜʧʦʚʽʜʥʦ. ʂʦʝʬʽʮʽʻʥʪʠ ʚʘʨʽʘʮʽʾ ʚʽʜʧʦʚʽʜʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʦʧʝʨʝʯʥʠʭ ʨʦʟʤʽʨʽʚ 

ʩʪʘʥʦʚʣʷʪʴ: ʫ ʶʥʘʢʽʚ ï 8,3 %, 7,4 %, 6,5 %, 6,5 %, 4,9 %, 4,7 %; ʫ ʯʦʣʦʚʽʢʽʚ ï 6,7 %, 

8,6 %, 7,4 %, 6,6 %, 5,0 %, 5,2 %.  

ʉʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ ʩʘʛʽʪʘʣʴʥʦʛʦ ʩʝʨʝʜʥʴʦʛʨʫʜʥʠʥʥʦʛʦ ʨʦʟʤʽʨʫ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʚ 

ʶʥʘʢʽʚ ʪʘ ʚ ʯʦʣʦʚʽʢʽʚ ʧʝʨʰʦʛʦ ʧʝʨʽʦʜʫ ʟʨʽʣʦʛʦ ʚʽʢʫ ʚ ʥʦʨʤʽ ʩʪʘʥʦʚʣʷʪʴ: 18,60Ñ0,27 ʩʤ 

ʪʘ 18,93Ñ0,25 ʩʤ ʚʽʜʧʦʚʽʜʥʦ; ʢʦʝʬʽʮʽʻʥʪʠ ʚʘʨʽʘʮʽʾ ï 9,7 % ʪʘ 7,2 % . 

ʉʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ ʪʦʚʱʠʥʠ ʰʢʽʨʥʦ-ʞʠʨʦʚʠʭ ʩʢʣʘʜʦʢ ʫ ʶʥʘʢʽʚ ʪʘ ʚ ʯʦʣʦʚʽʢʽʚ 

ʧʝʨʰʦʛʦ ʧʝʨʽʦʜʫ ʟʨʽʣʦʛʦ ʚʽʢʫ ʚ ʥʦʨʤʽ ʩʪʘʥʦʚʣʷʪʴ: ʊʐɾʉ ʥʘ ʧʝʨʝʜʥʽʡ ʧʦʚʝʨʭʥʽ ʧʣʝʯʘ 

ʩʪʘʥʦʚʠʪ ɹʫ ʶʥʘʢʽʚ 4,811Ñ0,358 ʩʤ ʪʘ ʚ ʯʦʣʦʚʽʢʽʚ ï 5,105Ñ0,437 ʩʤ; ʊʐɾʉ ʥʘ ʟʘʜʥʽʡ 

ʧʦʚʝʨʭʥʽ ʧʣʝʯʘ ï 8,202Ñ0,440 ʩʤ ʪʘ 8,334Ñ0,538 ʩʤ ʚʽʜʧʦʚʽʜʥʦ; ʊʐɾʉ ʥʘ ʧʝʨʝʜʥʽʡ 

ʧʦʚʝʨʭʥʽ ʧʝʨʝʜʧʣʽʯʯʷ ï 3,552Ñ0,241 ʩʤ ʪʘ 3,739Ñ0,296 ʩʤ ʚʽʜʧʦʚʽʜʥʦ; ʊʐɾʉ ʧʽʜ 

ʥʠʞʥʽʤ ʢʫʪʦʤ ʣʦʧʘʪʢʠ ï 10,23Ñ0,61 ʩʤ ʪʘ 10,59Ñ0,68 ʩʤ ʚʽʜʧʦʚʽʜʥʦ; ʊʐɾʉ ʥʘ ʛʨʫʜʥʽʡ 

ʢʣʽʪʮʽ ï 4,764Ñ0,310 ʩʤ ʪʘ 5,036Ñ0,373 ʩʤ ʚʽʜʧʦʚʽʜʥʦ; ʊʐɾʉ ʥʘ ʙʦʮʽ ï 9,680Ñ0,707 ʩʤ 

ʪʘ 9,270Ñ0,664 ʩʤ ʚʽʜʧʦʚʽʜʥʦ; ʊʐɾʉ ʥʘ ʞʠʚʦʪʽ ï 9,357Ñ0,762 ʩʤ ʪʘ 9,565Ñ0,856 ʩʤ 

ʚʽʜʧʦʚʽʜʥʦ; ʊʐɾʉ ʥʘ ʩʪʝʛʥʽ ï 9,090Ñ0,778 ʩʤ ʪʘ 9,468Ñ0,910 ʩʤ ʚʽʜʧʦʚʽʜʥʦ; ʊʐɾʉ 

ʥʘ ʛʦʤʽʣʮʽ ï 7,206Ñ0,461 ʩʤ ʪʘ 7,779Ñ0,593 ʩʤ ʚʽʜʧʦʚʽʜʥʦ. ʂʦʝʬʽʮʽʻʥʪʠ ʚʘʨʽʘʮʽʾ 

ʚʽʜʧʦʚʽʜʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʦʚʱʠʥʠ ʰʢʽʨʥʦ-ʞʠʨʦʚʠʭ ʩʢʣʘʜʦʢ ʫ ʶʥʘʢʽʚ ʪʘ ʯʦʣʦʚʽʢʽʚ (17ï

28 ʨʦʢʽʚ) ʫ ʥʦʨʤʽ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʩʠʣʴʥʦʶ ʚʘʨʽʘʮʽʻʶ ʟ ʤʽʥʽʤʘʣʴʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

35 % ʫ ʯʦʣʦʚʽʢʽʚ ʜʣʷ ʊʐɾʉ ʥʘ ʟʘʜʥʽʡ ʧʦʚʝʨʭʥʽ ʧʣʝʯʘ ʪʘ ʧʽʜ ʥʠʞʥʽʤ ʢʫʪʦʤ ʣʦʧʘʪʢʠ ʽ 

ʤʘʢʩʠʤʘʣʴʥʠʤ ʟʥʘʯʝʥʥʷʤ ʧʦʢʘʟʥʠʢʘ ʢʦʝʬʽʮʽʻʥʪʘ ʚʘʨʽʘʮʽʾ 58 % ʫ ʶʥʘʢʽʚ ʜʣʷ ʊʐɾʉ 

ʥʘ ʩʪʝʛʥʽ. 

ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʧʘʨʮʽʘʣʴʥʠʭ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ʨʦʟʤʽʨʽʚ ʫ ʚʠʙʽʨʢʘʭ ʶʥʘʢʽʚ 

(17ï21 ʨʦʢ̔ʚ) ʪʘ ʯʦʣʦʚʽʢʽʚ (22ï28 ʨʦʢʽʚ) ʟʘ ʜʘʥʠʤʠ t-ʢʨʠʪʝʨʽʶ ʉʪʴʶʜʝʥʪʘ (ʜʠʚ. 

ʪʘʙʣʠʮ ʁɻ.7 ʜʦʜʘʪʢʘ) ʜʣʷ ʥʝʟʘʣʝʞʥʠʭ ʚʠʙʽʨʦʢ ʥʝ ʤʘʶʪʴ ʟʥʘʯʫ ʠɦʭ ʚʽʜʤʽʥʥʦʩʪʝʡ, ʪʦʤʫ 

ʜʘʥʽ ʛʨʫʧʠ ʙʫʣʠ ʦʙôʻʜʥʘʥʽ ʫ ʛʨʫʧʫ ʶʥʘʢʽʚ ʪʘ ʯʦʣʦʚʽʢʽʚ (17ï28 ʨʦʢʽʚ). ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʘʨʮʽʘʣʴʥʠʭ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚ ʦʙôʻʜʥʘʥʽʡ ʛʨʫʧʽ ʶʥʘʢʽʚ ʪʘ ʯʦʣʦʚʽʢʽʚ 

(17ï28 ʨʦʢʽʚ) ʫ ʥʦʨʤʽ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ ɻ.3 ʜʦʜʘʪʢʘ. 
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ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʘʨʮʽʘʣʴʥʠʭ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ 

ʧʝʨʰʦʛʦ ʧʝʨʽʦʜʫ ʟʨʽʣʦʛʦ ʚʽʢʫ ʫ ʥʦʨʤʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣʠʮʷʭ ɻ.4 ʪʘ ɻ.5 ʜʦʜʘʪʢʘ. 

ɼʣʷ ʧʦʚʟʜʦʚʞʥʽʭ ʨʦʟʤʽʨʽʚ ʭʘʨʘʢʪʝʨʥʘ ʧʦʜʽʙʥʽʩʪʴ ʩʝʨʝʜʥʽʭ ʧʦʢʘʟʥʠʢʽʚ ʚʠʩʦʪ 

ʥʘʜʛʨʫʜʥʠʥʥʦʾ, ʧʣʝʯʦʚʦʾ, ʧʘʣʴʮʝʚʦʾ, ʣʦʙʢʦʚʦʾ ʽ ʚʝʨʪʣʶʛʦʚʦʾ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ʪʦʯʦʢ, 

ʱʦ ʩʪʘʥʦʚʣʷʪʴ ʚʽʜʧʦʚʽʜʥʦ: ʫ ʜʽʚʯʘʪ (16ï20 ʨʦʢʽʚ) ï 133,1Ñ0,6 ʩʤ, 137,0Ñ0,6 ʩʤ, 

62,72Ñ0,36 ʩʤ, 86,31Ñ0,44 ʩʤ, 89,97Ñ0,56 ʩʤ; ʫ ʞʽʥʦʢ ʧʝʨʰʦʛʦ ʧʝʨʽʦʜʫ ʟʨʽʣʦʛʦ ʚʽʢʫ 

(21ï26 ʨʦʢʽʚ) ï 133,1Ñ1,0 ʩʤ, 136,2Ñ0,9 ʩʤ, 62,45Ñ0,61 ʩʤ, 86,06Ñ0,72 ʩʤ, 

90,12Ñ0,69 ʩʤ; ʢʦʝʬʽʮʽʻʥʪʠ ʚʘʨʽʘʮʽʾ ʚʽʜʧʦʚʽʜʥʠʭ ʧʦʢʘʟʥʠʢʽʚ: ʫ ʜʽʚʯʘʪ ï 3,5 %, 3,3 %, 

4,1 %, 3,7 %, 4,5 %; ʫ ʞʽʥʦʢ ï 3,9 %, 3,7 %, 5,1 %, 4,4 %, 4,0 %. 

ɼʣʷ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʦʙʭʚʘʪʥʠʭ ʨʦʟʤʽʨʽʚ ʫ ʜʽʚʯʘʪ ʪʘ ʚ ʞʽʥʦʢ ʧʝʨʰʦʛʦ ʧʝʨʽʦʜʫ 

ʟʨʽʣʦʛʦ ʚʽʢʫ ʚ ʥʦʨʤʽ ʪʘʢʦʞ ʻ ʥʝʟʥʘʯʥʘ ʚʽʜʤʽʥʥʽʩʪʴ: ʦʙʭʚʘʪ ʧʣʝʯʘ ʚ ʥʘʧʨʫʞʝʥʦʤʫ ʩʪʘʥʽ 

ʩʪʘʥʦʚʠʚ ʫ ʜʽʚʯʘʪ 27,56Ñ0,37 ʩʤ ʪʘ ʚ ʞʽʥʦʢ 27,23Ñ0,42 ʩʤ; ʦʙʭʚʘʪ ʧʣʝʯʘ ʚ ʩʧʦʢʽʡʥʦʤʫ 

ʩʪʘʥʽ ʩʪʘʥʦʚʠʪ ɹ26,03Ñ0,37 ʩʤ ʪʘ 25,56Ñ0,44 ʩʤ; ʦʙʭʚʘʪ ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ 

ï 23,44Ñ0,25 ʩʤ ʪʘ 23,10Ñ0,29 ʩʤ; ʦʙʭʚʘʪ ʧʝʨʝʜʧʣʽʯʯʷ ʚ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ ï 15,50Ñ0,13 ʩʤ 

ʪʘ 15,53Ñ0,16 ʩʤ; ʦʙʭʚʘʪ ʩʪʝʛʥʘ ï 52,42Ñ0,56 ʩʤ ʪʘ 51,70Ñ0,84 ʩʤ; ʦʙʭʚʘʪ ʛʦʤʽʣʢʠ ʫ 

ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ ï 33,76Ñ0,37 ʩʤ ʪʘ 34,51Ñ0,44 ʩʤ; ʦʙʭʚʘʪ ʛʦʤʽʣʢʠ ʚ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ ï 

21,70Ñ0,21 ʩʤ ʪʘ 21,97Ñ0,27 ʩʤ; ʦʙʭʚʘʪ ʰʠʾ ï 31,52Ñ0,18 ʩʤ ʪʘ 31,55Ñ0,25 ʩʤ; ʦʙʭʚʘʪ 

ʪʘʣʽʾ ï 67,42Ñ0,89 ʩʤ ʪʘ 67,84Ñ1,04 ʩʤ; ʦʙʭʚʘʪ ʩʪʝʛʦʥ ï 93,60Ñ0,83 ʩʤ ʪʘ 93,93Ñ1,08 ʩʤ; 

ʦʙʭʚʘʪ ʢʠʩʪʝʡ ï 18,02Ñ0,13 ʩʤ ʪʘ 18,38Ñ0,17 ʩʤ; ʦʙʭʚʘʪ ʩʪʦʧʠ ï 22,24Ñ0,16 ʩʤ ʪʘ 

22,41Ñ0,18 ʩʤ; ʦʙʭʚʘʪ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʥʘ ʚʜʠʭʫ ï 90,05Ñ0,77 ʩʤ ʪʘ 88,80Ñ0,86 ʩʤ; ʦʙʭʚʘʪ 

ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʥʘ ʚʠʜʠʭʫ ï 84,53Ñ0,80 ʩʤ ʪʘ 83,66Ñ0,95 ʩʤ; ʦʙʭʚʘʪ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʚ 

ʩʧʦʢʽʡʥʦʤʫ ʩʪʘʥʽ ï 85,36Ñ0,82 ʩʤ ʪʘ 84,28Ñ0,95 ʩʤ. ʂʦʝʬʽʮʽʻʥʪʠ ʚʘʨʽʘʮʽʾ ʧʦʢʘʟʥʠʢʽʚ 

ʦʙʭʚʘʪʥʠʭ ʨʦʟʤʽʨʽʚ: ʫ ʜʽʚʯʘʪ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʤʝʞʘʭ 4,1 %-10,2 %; ʫ ʞʽʥʦʢ ï 4,2 %-9,2 %. 

ʄʽʥʽʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʚʘʨʽʘʮʽʾ ʙʫʣʠ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʦʙʚʦʜʫ ʰʠʾ (ʚʽʜʧʦʚʽʜʥʦ 

4,1 % ʪʘ 4,2 %), ʘ ʤʘʢʩʠʤʘʣʴʥʽ ʜʣʷ ʦʙʚʦʜʫ ʧʣʝʯʘ ʚ ʩʧʦʢʽʡʥʦʤʫ ʩʪʘʥʽ (10,2 % ʪʘ 9,2 %). 

ʐʠʨʠʥʘ ʜʠʩʪʘʣʴʥʠʭ ʝʧʽʬʽʟʽʚ ʧʣʝʯʘ, ʧʝʨʝʜʧʣʽʯʯʷ, ʩʪʝʛʥʘ ʪʘ ʛʦʤʽʣʢʠ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʴ ʥʘʩʪʫʧʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ (MÑm): ʫ ʜʽʚʯʘʪ ï 6,229Ñ0,066 ʩʤ, 

4,952Ñ0,040 ʩʤ, 8,269Ñ0,067 ʩʤ, 6,537Ñ0,060 ʩʤ; ʫ ʞʽʥʦʢ ï 6,263Ñ0,044 ʩʤ, 

4,992Ñ0,081 ʩʤ, 8,340Ñ0,079 ʩʤ, 6,605Ñ0,071 ʩʤ. ʇʦʢʘʟʥʠʢʠ ʢʦʝʬʽʮʽʻʥʪʽʚ ʚʘʨʽʘʮʽʾ 
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ʚʽʜʧʦʚʽʜʥʠʭ ʧʘʨʮʽʘʣʴʥʠʭ ʧʦʧʝʨʝʯʥʠʭ ʨʦʟʤʽʨʽʚ ʥʘʩʪʫʧʥʘ: ʫ ʜʽʚʯʘʪ ï 7,7 %, 5,8 %, 5,8 %, 

6,6 %; ʫ ʞʽʥʦʢ ï 3,7 %, 8,6 %, 5,0 %, 5,7 %. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʝʨʝʜʥʽʭ ʧʦʢʘʟʥʠʢʽʚ ʧʦʧʝʨʝʯʥʠʭ ʨʦʟʤʽʨʽʚ ʫ ʶʥʘʢʽʚ ʪʘ ʚ 

ʯʦʣʦʚʽʢʽʚ ʧʝʨʰʦʛʦ ʧʝʨʽʦʜʫ ʟʨʽʣʦʛʦ ʚʽʢʫ ʚ ʥʦʨʤʽ ʪʘʢʦʞ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʜʽʙʥʽ: 

ʘʢʨʦʤʽʘʣʴʥʠʡ ʜʽʘʤʝʪʨ (ʰʠʨʠʥʘ ʧʣʝʯʝʡ) ʩʪʘʥʦʚʠʪ ɹ 36,95Ñ0,36 ʩʤ ʫ ʜʽʚʯʘʪ ʪʘ 

36,55Ñ0,53 ʩʤ ï ʫ ʞʽʥʦʢ; ʩʝʨʝʜʥʴʦʛʨʫʜʥʠʡ ʧʦʧʝʨʝʯʥʠʡ ʜʽʘʤʝʪʨ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ 

ʩʪʘʥʦʚʠʪʴ 21,07Ñ0,18 ʩʤ ʪʘ 21,28Ñ0,34 ʩʤ; ʥʠʞʥʴʦʛʨʫʜʥʠʡ ʧʦʧʝʨʝʯʥʠʡ ʜʽʘʤʝʪʨ 

ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ï 24,25Ñ0,24 ʩʤ ʪʘ 24,26Ñ0,32 ʩʤ; ʤʽʞʦʩʪʴʦʚʘ ʚʽʜʩʪʘʥʴ ʪʘʟʫ ï 

25,87Ñ0,26 ʩʤ ʪʘ 26,07Ñ0,36 ʩʤ; ʤʽʞʛʨʝʙʝʥʝʚʘ ʚʽʜʩʪʘʥʴ ʪʘʟʫ ʩʪʘʥʦʚʠʪ ɹ28,62Ñ0,27 ʩʤ 

ʪʘ 28,94Ñ0,31 ʩʤ; ʤʽʞʚʝʨʪʣʶʛʦʚʘ ʚʽʜʩʪʘʥʴ ï 31,63Ñ0,26 ʩʤ ʪʘ 31,70Ñ0,32 ʩʤ ʚʽʜʧʦʚʽʜʥʦ. 

ʂʦʝʬʽʮʽʻʥʪʠ ʚʘʨʽʘʮʽʾ ʚʽʜʧʦʚʽʜʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʦʧʝʨʝʯʥʠʭ ʨʦʟʤʽʨʽʚ ʩʪʘʥʦʚʣʷʪʴ: ʫ 

ʜʽʚʯʘʪ ï 7,1 %, 6,3 %, 7,0 %, 7,4 %, 6,8 %, 5,9 %; ʫ ʞʽʥʦʢ ï 7,6 %, 8,4 %, 6,9 %, 7,3 %, 

5,6 %, 5,3 %. 

ʉʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ ʩʘʛʽʪʘʣʴʥʦʛʦ ʩʝʨʝʜʥʴʦʛʨʫʜʥʠʥʥʦʛʦ ʨʦʟʤʽʨʫ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʽ 

ʟʦʚʥʽʰʥʴʦʾ ʢʦʥôʶʛʘʪʠ ʚ ʜʽʚʯʘʪ ʪʘ ʚ ʞʽʥʦʢ ʧʝʨʰʦʛʦ ʧʝʨʽʦʜʫ ʟʨʽʣʦʛʦ ʚʽʢʫ ʚ ʥʦʨʤʽ 

ʩʪʘʥʦʚʣʷʪʴ: 17,41Ñ0,21 ʩʤ ʪʘ 17,20Ñ0,25 ʩʤ ʽ 19,09Ñ0,20 ʩʤ ʪʘ 18,92Ñ0,23 ʩʤ 

ʚʽʜʧʦʚʽʜʥʦ; ʢʦʝʬʽʮʽʻʥʪʠ ʚʘʨʽʘʮʽʾ ï 8,6 % ʪʘ 7,6 % ʽ 7,7 % ʪʘ 6,5 % ʚʽʜʧʦʚʽʜʥʦ. 

ʉʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ ʪʦʚʱʠʥʠ ʰʢʽʨʥʦ-ʞʠʨʦʚʠʭ ʩʢʣʘʜʦʢ ʫ ʶʥʘʢʽʚ ʪʘ ʚ ʯʦʣʦʚʽʢʽʚ 

ʧʝʨʰʦʛʦ ʧʝʨʽʦʜʫ ʟʨʽʣʦʛʦ ʚʽʢʫ ʚ ʥʦʨʤʽ ʩʪʘʥʦʚʣʷʪʴ: ʊʐɾʉ ʥʘ ʧʝʨʝʜʥʽʡ ʧʦʚʝʨʭʥʽ ʧʣʝʯʘ 

ʩʪʘʥʦʚʣʷʪʴ ʫ ʜʽʚʯʘʪ 9,483Ñ0,419 ʩʤ ʪʘ ʚ ʞʽʥʦʢ ï 9,583Ñ0,626 ʩʤ; ʊʐɾʉ ʥʘ ʟʘʜʥʽʡ 

ʧʦʚʝʨʭʥʽ ʧʣʝʯʘ ï 12,22Ñ0,49 ʩʤ ʪʘ 12,81Ñ0,65 ʩʤ ʚʽʜʧʦʚʽʜʥʦ; ʊʐɾʉ ʥʘ ʧʝʨʝʜʥʽʡ 

ʧʦʚʝʨʭʥʽ ʧʝʨʝʜʧʣʽʯʯʷ ï 6,997Ñ0,347 ʩʤ ʪʘ 7,016Ñ0,448 ʩʤ ʚʽʜʧʦʚʽʜʥʦ; ʊʐɾʉ ʧʽʜ 

ʥʠʞʥʽʤ ʢʫʪʦʤ ʣʦʧʘʪʢʠ ï 15,34Ñ0,66 ʩʤ ʪʘ 15,25Ñ0,89 ʩʤ ʚʽʜʧʦʚʽʜʥʦ; ʊʐɾʉ ʥʘ ʛʨʫʜʥʽʡ 

ʢʣʽʪʮʽ ï 8,448Ñ0,361 ʩʤ ʪʘ 7,533Ñ0,488 ʩʤ ʚʽʜʧʦʚʽʜʥʦ; ʊʐɾʉ ʥʘ ʙʦʮʽ ï 16,03Ñ0,63 ʩʤ 

ʪʘ 15,44Ñ0,91 ʩʤ ʚʽʜʧʦʚʽʜʥʦ; ʊʐɾʉ ʥʘ ʞʠʚʦʪʽ ï 16,66Ñ0,67 ʩʤ ʪʘ 15,26Ñ0,94 ʩʤ 

ʚʽʜʧʦʚʽʜʥʦ; ʊʐɾʉ ʥʘ ʩʪʝʛʥʽ ï 16,47Ñ0,66 ʩʤ ʪʘ 15,64Ñ0,86 ʩʤ ʚʽʜʧʦʚʽʜʥʦ; ʊʐɾʉ ʥʘ 

ʛʦʤʽʣʮʽ ï 11,98Ñ0,36 ʩʤ ʪʘ 11,72Ñ0,56 ʩʤ ʚʽʜʧʦʚʽʜʥʦ. ʂʦʝʬʽʮʽʻʥʪʠ ʚʘʨʽʘʮʽʾ ʚʽʜʧʦʚʽʜʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʪʦʚʱʠʥʠ ʰʢʽʨʥʦ-ʞʠʨʦʚʠʭ ʩʢʣʘʜʦʢ ʫ ʜʽʚʯʘʪ ʪʘ ʚ ʞʽʥʦʢ ʧʝʨʰʦʛʦ ʧʝʨʽʦʜʫ 

ʟʨʽʣʦʛʦ ʚʽʢʫ ʚ ʥʦʨʤʽ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʪʘ ʩʠʣʴʥʠʤʠ ʚʘʨʽʘʮʽʷʤʠ ʟ 
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ʤʽʥʽʤʘʣʴʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 22 % ʫ ʜʽʚʯʘʪ ʜʣʷ ʊʐɾʉ ʥʘ ʛʦʤʽʣʮʽ ʽ ʤʘʢʩʠʤʘʣʴʥʠʤ 

ʟʥʘʯʝʥʥʷʤ ʧʦʢʘʟʥʠʢʘ ʚʘʨʽʘʮʽʾ 36 % ʫ ʜʽʚʯʘʪ ʜʣʷ ʊʐɾʉ ʥʘ ʧʝʨʝʜʧʣʽʯʯʽ. 

ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʧʘʨʮʽʘʣʴʥʠʭ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ʨʦʟʤʽʨʽʚ ʫ ʚʠʙʽʨʢʘʭ ʜʽʚʯʘʪ 

(16ï20 ʨʦʢ̔ʚ) ʪʘ ʞʽʥʦʢ (21ï26 ʨʦʢʽʚ) ʟʘ ʜʘʥʠʤʠ t-ʢʨʠʪʝʨʽʶ ʉʪʴʶʜʝʥʪʘ (ʜʠʚ. ʪʘʙʣʠʮ ʁ

ɻ.8 ʜʦʜʘʪʢʘ) ʜʣʷ ʥʝʟʘʣʝʞʥʠʭ ʚʠʙʽʨʦʢ ʥʝ ʤʘʶʪʴ ʟʥʘʯʫ ʠɦʭ ʚʽʜʤʽʥʥʦʩʪʝʡ, ʪʦʤʫ ʜʘʥʽ 

ʛʨʫʧʠ ʦʙôʻʜʥʘʥʽ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʘʨʮʽʘʣʴʥʠʭ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚ 

ʦʙôʻʜʥʘʥʽʡ ʛʨʫʧʽ ʜʽʚʯʘʪ ʽ ʞʽʥʦʢ (16ï26 ʨʦʢʽʚ) ʫ ʥʦʨʤʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣʠʮʽ ɻ.6 

ʜʦʜʘʪʢʘ. 

3.1.3. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʢʘʟʥʠʢʽʚ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʪʽʣʘ, 

ʢʦʤʧʦʥʝʥʪʽʚ ʩʦʤʘʪʦʪʠʧʫ ʟʘ ʍʽʪ-ʂʘʨʪʝʨ,  ʽʥʜʝʢʩʫ ʤʘʩʠ ʪʽʣʘ, ʤʘʩʦ-ʨʦʩʪʦʚʦʛʦ 

ʢʦʝʬʽʮʽʻʥʪʘ ʪʘ ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ ʪʽʣʘ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʢʘʟʥʠʢʽʚ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʪʽʣʘ, ʢʦʤʧʦʥʝʥʪʽʚ 

ʩʦʤʘʪʦʪʠʧʫ ʟʘ ʍʽʪ-ʂʘʨʪʝʨ ʪʘ ʽʥʜʝʢʩʽʚ ʶʥʘʢʽʚ (17ï21 ʨʦʢʽʚ) ʪʘ ʯʦʣʦʚʽʢʽʚ ʧʝʨʰʦʛʦ 

ʧʝʨʽʦʜʫ ʟʨʽʣʦʛʦ ʚʽʢʫ (22ï28 ʨʦʢʽʚ) ʫ ʥʦʨʤʽ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʷʭ ɻ.1 ʪʘ ɻ.2 ʜʦʜʘʪʢʘ. 

ɼʣʷ ʧʦʢʘʟʥʠʢʽʚ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʤʘʩʠ ʪʽʣʘ ʪʘ ʢʦʤʧʦʥʝʥʪʽʚ ʩʦʤʘʪʦʪʠʧʫ ʟʘ 

ʍʽʪ-ʂʘʨʪʝʨ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ: ʝʥʜʦʤʦʨʬʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ 

ʩʦʤʘʪʦʪʠʧʫ ʚ ʶʥʘʢʽʚ ʩʪʘʥʦʚʣʷʪʴ 2,787Ñ0,173, ʫ ʯʦʣʦʚʽʢʽʚ ï 2,810Ñ0,188; 

ʤʝʟʦʤʦʨʬʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʩʦʤʘʪʦʪʠʧʫ ï 4,608Ñ0,186 ʪʘ 5,039Ñ0,244 ʫ ʶʥʘʢʽʚ ʪʘ 

ʯʦʣʦʚʽʢʽʚ ʚʽʜʧʦʚʽʜʥʦ; ʝʢʪʦʤʦʨʬʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʩʦʤʘʪʦʪʠʧʫ ï 2,747Ñ0,172 ʪʘ 

2,519Ñ0,255 ʚʽʜʧʦʚʽʜʥʦ; ʤôʷʟʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ï 34,92Ñ0,76 ʪʘ 35,42Ñ1,01; ʢʽʩʪʢʦʚʦʛʦ 

ʢʦʤʧʦʥʝʥʪʫ ï 11,21Ñ0,15 ʪʘ 11,29Ñ0,21; ʞʠʨʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ï 8,878Ñ0,581 ʪʘ 

9,133Ñ0,624; ʤôʷʟʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʫ (ɸɯʍ) ï 36,15Ñ0,95 ʪʘ 37,95Ñ1,16. ʂʦʝʬʽʮʽʻʥʪʠ 

ʚʘʨʽʘʮʽʾ ʚʽʜʧʦʚʽʜʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʪʘʥʦʚʣʷʪʴ: ʫ ʶʥʘʢʽʚ ς 41,6 %, 27,0 %, 42,0 %, 14,6 %, 

9,0 %, 43,9 %, 17,6 %; ʫ ʯʦʣʦʚʽʢʽʚ ï 36,0 %, 26,1 %, 54,5 %, 15,4 %, 9,8 %, 36,8 %, 

16,5 %. ʇʦʢʘʟʥʠʢʠ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʽʥʜʝʢʩʽʚ ʫ ʶʥʘʢʽʚ ʪʘ ʚ ʯʦʣʦʚʽʢʽʚ ʧʝʨʰʦʛʦ ʧʝʨʽʦʜʫ 

ʟʨʽʣʦʛʦ ʚʽʢʫ ʚ ʥʦʨʤʽ ʪʘʢʦʞ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʝʟʥʘʯʥʦʶ ʚʽʜʤʽʥʥʽʩʪʶ. ʊʘʢ, ʤʘʩʦ-

ʨʦʩʪʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ʚʽʜʧʦʚʽʜʘʻ ʟʥʘʯʝʥʥʶ (MÑm): ʫ ʶʥʘʢʽʚ ï 406,6Ñ5,6 ʛ/ʩʤ, ʫ 

ʯʦʣʦʚʽʢʽʚ ï 407,7Ñ7,7 ʛ/ʩʤ; ʤʘʩʦ-ʨʦʩʪʦʚʠʡ ʽʥʜʝʢʩ ʫ ʶʥʘʢʽʚ ï 22,86Ñ0,33 ʢʛ/ʤ2, ʫ 
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ʯʦʣʦʚʽʢʽʚ ï 22,85Ñ0,48 ʢʛ/ʤ2; ʧʣʦʱʘ ʧʦʚʝʨʭʥʽ ʪʽʣʘ ï 1,891Ñ0,017 ʤ2 ʪʘ 1,912Ñ0,022 ʤ2 

ʚʽʜʧʦʚʽʜʥʦ. ʂʦʝʬʽʮʽʻʥʪʠ ʚʘʨʽʘʮʽʾ ʚʢʘʟʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ: ʫ ʶʥʘʢʽʚ ʩʪʘʥʦʚʣʷʪʴ 9,2 %, 

9,6 %, 6,1 %; ʫ ʯʦʣʦʚʽʢʽʚ ï 10,1 %, 10,4 %, 6,2 %. 

ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʤʘʩʠ ʪʽʣʘ, ʢʦʤʧʦʥʝʥʪʽʚ 

ʩʦʤʘʪʦʪʠʧʫ ʟʘ ʍʽʪ-ʂʘʨʪʝʨ ʪʘ ʟʥʘʯʝʥʴ ʽʥʜʝʢʩʽʚ ʫ ʚʠʙʽʨʢʘʭ ʶʥʘʢʽʚ (17ï21 ʨʦʢʽʚ) ʪʘ 

ʯʦʣʦʚʽʢʽʚ (22ï28 ʨʦʢʽʚ) ʟʘ ʜʘʥʠʤʠ t-ʢʨʠʪʝʨʽʶ ʉʪʴʶʜʝʥʪʘ (ʪʘʙʣʠʮʷ ɻ.7 ʜʦʜʘʪʢʘ) ʜʣʷ 

ʥʝʟʘʣʝʞʥʠʭ ʚʠʙʽʨʦʢ ʥʝ ʤʘʶʪʴ ʟʥʘʯʫʱʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ, ʪʦʤʫ ʜʘʥʽ ʛʨʫʧʠ ʙʫʣʠ 

ʦʙôʻʜʥʘʥʽ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʢʘʟʥʠʢʽʚ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʤʘʩʠ ʪʽʣʘ ʪʘ ʟʥʘʯʝʥʴ 

ʽʥʜʝʢʩʽʚ ʚ ʦʙôʻʜʥʘʥʽʡ ʛʨʫʧʽ ʶʥʘʢʽʚ ʪʘ ʯʦʣʦʚʽʢʽʚ (17ï28 ʨʦʢʽʚ) ʫ ʥʦʨʤʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ 

ʪʘʙʣʠʮʽ ɻ.3 ʜʦʜʘʪʢʘ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʢʘʟʥʠʢʽʚ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʪʽʣʘ, 

ʢʦʤʧʦʥʝʥʪʽʚ ʩʦʤʘʪʦʪʠʧʫ ʟʘ ʍʽʪ-ʂʘʨʪʝʨ ʪʘ ʽʥʜʝʢʩʽʚ ʜʽʚʯʘʪ (16ï20 ʨʦʢʽʚ) ʪʘ ʞʽʥʦʢ (21ï

26 ʨʦʢʽʚ) ʫ ʥʦʨʤʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣʠʮʷʭ ɻ.4 ʽ ɻ.5 ʜʦʜʘʪʢʘ.  

ɼʣʷ ʧʦʢʘʟʥʠʢʽʚ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʤʘʩʠ ʪʽʣʘ ʪʘ ʢʦʤʧʦʥʝʥʪʽʚ ʩʦʤʘʪʦʪʠʧʫ ʟʘ 

ʍʽʪ-ʂʘʨʪʝʨ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ: ʝʥʜʦʤʦʨʬʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ 

ʩʦʤʘʪʦʪʠʧʫ ʚ ʜʽʚʯʘʪ ʩʪʘʥʦʚʣʷʪʴ 4,361Ñ0,158, ʫ ʞʽʥʦʢ ï 4,318Ñ0,189; ʤʝʟʦʤʦʨʬʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʫ ʩʦʤʘʪʦʪʠʧʫ ï 3,997Ñ0,166 ʪʘ 3,898Ñ0,149 ʫ ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ ʚʽʜʧʦʚʽʜʥʦ; 

ʝʢʪʦʤʦʨʬʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʩʦʤʘʪʦʪʠʧʫ ï 2,605Ñ0,158 ʪʘ 2,903Ñ0,171 ʚʽʜʧʦʚʽʜʥʦ; 

ʤôʷʟʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ï 25,03Ñ0,60 ʪʘ 24,65Ñ0,66; ʢʽʩʪʢʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ï 

8,315Ñ0,132 ʪʘ 8,489Ñ0,163; ʞʠʨʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ï 13,62Ñ0,56 ʪʘ 13,30Ñ0,67; 

ʤôʷʟʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʟʘ ʬʦʨʤʫʣʦʶ ɸʤʝʨʠʢʘʥʩʴʢʦʛʦ ʽʥʩʪʠʪʫʪʫ ʭʘʨʯʫʚʘʥʥʷ (ɸɯʍ) ï 

22,79Ñ0,68 ʪʘ 20,50Ñ1,07. ʂʦʝʬʽʮʽʻʥʪʠ ʚʘʨʽʘʮʽʾ ʚʽʜʧʦʚʽʜʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʪʘʥʦʚʣʷʪʴ: ʫ 

ʜʽʚʯʘʪ ï 26,1 %, 30,0 %, 43,7 %, 17,3 %, 11,5 %, 29,4 %, 21,5 %; ʫ ʞʽʥʦʢ ï 23,2 %, 

20,2 %, 31,1 %, 14,1 %, 10,2 %, 26,8 %, 27,7 %. 

ʇʦʢʘʟʥʠʢʠ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʽʥʜʝʢʩʽʚ ʫ ʜʽʚʯʘʪ ʪʘ ʚ ʞʽʥʦʢ ʧʝʨʰʦʛʦ ʧʝʨʽʦʜʫ 

ʟʨʽʣʦʛʦ ʚʽʢʫ ʚ ʥʦʨʤʽ ʪʘʢʦʞ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʝʟʥʘʯʥʦʶ ʚʽʜʤʽʥʥʽʩʪʶ. ʊʘʢ ʤʘʩʦ-

ʨʦʩʪʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ʫ ʜʽʚʯʘʪ ʩʪʘʥʦʚʠʪʴ 349,8Ñ6,6 ʛ/ʩʤ ʪʘ ʚ ʞʽʥʦʢ ï 341,5Ñ7,1 ʛ/ʩʤ; 

ʤʘʩʦ-ʨʦʩʪʦʚʠʡ ʽʥʜʝʢʩ ʩʪʘʥʦʚʠʪʴ 21,35Ñ0,38 ʢʛ/ʤ2 ʫ ʜʽʚʯʘʪ ʪʘ 20,78Ñ0,38 ʢʛ/ʤ2 ʫ ʞʽʥʦʢ; 

ʧʣʦʱʘ ʧʦʚʝʨʭʥʽ ʪʽʣʘ ï 1,609Ñ0,018 ʤ2 ʪʘ 1,596Ñ0,023 ʤ2 ʚʽʜʧʦʚʽʜʥʦ. ʂʦʝʬʽʮʽʻʥʪʠ 
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ʚʘʨʽʘʮʽʾ ʚʢʘʟʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʜʽʚʯʘʪ ʩʪʘʥʦʚʣʷʪʴ: 13,5 %,12,8 %, 8,2 %; ʫ ʞʽʥʦʢ ï 

11,0 %, 9,6 %, 7,5 %. 

ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʤʘʩʠ ʪʽʣʘ, ʢʦʤʧʦʥʝʥʪʽʚ 

ʩʦʤʘʪʦʪʠʧʫ ʟʘ ʍʽʪ-ʂʘʨʪʝʨ ʪʘ ʟʥʘʯʝʥʴ ʽʥʜʝʢʩʽʚ ʫ ʚʠʙʽʨʢʘʭ ʜʽʚʯʘʪ (16ï20 ʨʦʢʽʚ) ʪʘ ʞʽʥʦʢ 

(21ï26 ʨʦʢʽʚ) ʟʘ ʜʘʥʠʤʠ t-ʪʝʩʪʫ ʉʪʴʶʜʝʥʪʘ (ʪʘʙʣʠʮʷ ɻ.8 ʜʦʜʘʪʢʘ) ʜʣʷ ʥʝʟʘʣʝʞʥʠʭ 

ʚʠʙʽʨʦʢ ʥʝ ʤʘʶʪʴ ʟʥʘʯʫ ʠɦʭ ʚʽʜʤʽʥʥʦʩʪʝʡ, ʪʦʤʫ ʜʘʥʽ ʛʨʫʧʠ ʙʫʣʠ ʦʙôʻʜʥʘʥʽ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʢʘʟʥʠʢʽʚ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʤʘʩʠ ʪʽʣʘ ʪʘ ʟʥʘʯʝʥʴ ʽʥʜʝʢʩʽʚ ʚ 

ʦʙôʻʜʥʘʥʽʡ ʛʨʫʧʽ ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ (16ï26 ʨʦʢʽʚ) ʫ ʥʦʨʤʽ ʥʘʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʽ ɻ.6 ʜʦʜʘʪʢʘ. 

ɿʘ ʜʘʥʠʤʠ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʪʦʪʘʣʴʥʠʭ ʪʘ 

ʧʘʨʮʽʘʣʴʥʠʭ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʚʠʙʽʨʢʘʭ ʶʥʘʢʽʚ (17ï21 ʨʦʢʽʚ) ʽ 

ʯʦʣʦʚʽʢʽʚ (22ï28 ʨʦʢʽʚ) ʜʦʩʪʦʚʽʨʥʦ ʥʝ ʚʽʜʨʽʟʥʷʣʠʩʷ (ʟʘ ʜʘʥʠʤʠ t-ʪʝʩʪʫ ʉʪʴʶʜʝʥʪʘ ʜʣʷ 

ʥʝʟʘʣʝʞʥʠʭ ʚʠʙʽʨʦʢ ï ʜʠʚ. ʪʘʙʣʠʮ ʁɻ.7 ʜʦʜʘʪʢʘ), ʪʦʤʫ ʜʘʥʽ ʛʨʫʧʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʦʙôʻʜʥʘʥʽ ʪʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʷʢ ʻʜʠʥʘ ʛʨʫʧʘ. ɼʦʩʪʦʚʽʨʥʦʾ ʨʽʟʥʠʮʽ ʚʢʘʟʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ  

ʥʝ  ʚʽʜʤʽʯʝʥʦ  ʪʘʢʦʞ ʤʽʞ ʛʨʫʧʦ  ʁʜʽʚʯʘʪ (16ï20 ʨʦʢ̔ʚ) ʪʘ ʛʨʫʧʦʶ ʞʽʥʦʢ (21ï26 ʨʦʢʽʚ) 

(ʟʘ ʜʘʥʠʤʠ t-ʪʝʩʪʫ ʉʪʴʶʜʝʥʪʘ ʜʣʷ ʥʝʟʘʣʝʞʥʠʭ ʚʠʙʽʨʦʢ ï ʜʠʚ. ʪʘʙʣʠʮ ʁɻ.8 ʜʦʜʘʪʢʘ) ʥʝ 

ʤʘʶʪʴ ʟʥʘʯʫʱʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ, ʪʦʤʫ ʜʘʥʽ ʛʨʫʧʠ ʤʦʞʫʪʴ ʙʫʪʠ ʦʙôʻʜʥʘʥʽ ʪʘ 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʷʢ ʻʜʠʥʘ ʛʨʫʧʘ ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ (16ï26 ʨʦʢʽʚ). 

ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘʷʚʥʽʩʪʴ ʪʝʥʜʝʥʮʽʾ ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ ʜʦʚʞʠʥʠ (ʥʘ 0,8 %) ʽ 

ʤʘʩʠ ʪʽʣʘ (ʥʘ 1,5 %) ʫ ʯʦʣʦʚʽʢʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʶʥʘʢʘʤʠ ʪʘ ʪʝʥʜʝʥʮʽʷ ʟʥʠʞʝʥʥʷ ʤʘʩʠ 

ʪʽʣʘ ʚ ʞʽʥʦʢ (ʥʘ 2,1 %) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʽʚʯʘʪʘʤʠ, ʘ ʧʦʢʘʟʥʠʢʠ ʤʘʩʠ ʪʘ ʜʦʚʞʠʥʠ ʪʽʣʘ 

ʚʠʱʽ ʚ ʛʨʫʧʽ ʶʥʘʢʽʚ ʽ ʯʦʣʦʚʽʢʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʛʨʫʧʠ ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ, ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʽʢʦʚʫ ʽ ʩʪʘʪʝʚʫ ʨʽʟʥʠʮʶ ʧʦʢʘʟʥʠʢʘ ʤʘʩʠ ʪʘ ʜʦʚʞʠʥʠ ʪʽʣʘ. ʋ ʯʦʣʦʚʽʢʽʚ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʶʥʘʢʘʤʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʪʘʢʦʞ ʫʩʽʭ ʧʘʨʮʽʘʣʴʥʠʭ 

ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ: ʟ ʤʘʢʩʠʤʘʣʴʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʟʙʽʣʴʰʝʥʥʷ ʩʝʨʝʜ 

ʦʙʭʚʘʪʥʠʭ ʨʦʟʤʽʨʽʚ ʜʣʷ ʦʙʭʚʘʪʫ ʧʣʝʯʘ ʚ ʥʘʧʨʫʞʝʥʦʤʫ ʩʪʘʥʽ ʥʘ 3,9 %, ʜʣʷ ʰʢʽʨʥʦ-

ʞʠʨʦʚʠʭ ʩʢʣʘʜʦʢ ʜʣʷ ʧʦʢʘʟʥʠʢʘ ʊʐɾʉ ʥʘ ʛʦʤʽʣʮʽ ʥʘ 8,0 %; ʧʦʢʘʟʥʠʢ ʤʝʟʦʤʦʨʬʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʩʦʤʘʪʦʪʠʧʫ ʻ ʙʽʣʴʰʠʤ ʥʘ 9,4 %, ʧʨʦʪʝ ʤʝʥʰʠʤ ʚ ʝʢʪʦʤʦʨʬʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʩʦʤʘʪʦʪʠʧʫ ʥʘ 8,3 %. 

ɺ̔ ʜʟʥʘʯʘʣʦʩʷ, ʱʦ ʧʦʢʘʟʥʠʢʠ ʤʘʩʠ ʪʽʣʘ ʚ ʛʨʫʧ ̔ʞʽʥʦʢ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ 

ʜʽʚʯʘʪ ʻ ʤʝʥʰʠʤʠ, ʷʢ ʽ ʧʦʢʘʟʥʠʢʠ ʦʙʚʦʜʽʚ ʧʣʝʯʘ (ʥʘ 1,8 %), ʧʝʨʝʜʧʣʽʯʯʷ (ʥʘ 1,5 %) ʪʘ 
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ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ (ʥʘ 1,4 %), ʊʐɾʉ ʥʘ ʛʨʫʜʥʽʡ ʢʣʽʪʮʽ (10,8 %), ʊʐɾʉ ʥʘ ʞʠʚʦʪʽ (8,4 %) 

ʪʘ ʊʐɾʉ ʥʘ ʩʪʝʛʥʽ (ʥʘ 5,0 %), ʧʨʦʪʝ ʧʦʢʘʟʥʠʢʠ ʦʙʭʚʘʪʫ ʛʦʤʽʣʢʠ (ʥʘ 2,2 %), ʦʙʭʚʘʪʫ 

ʢʠʩʪʽ (ʥʘ 2,0 %), ʊʐɾʉ ʥʘ ʟʘʜʥʽʡ ʧʦʚʝʨʭʥʽ ʧʣʝʯʘ (4,8 %) ʻ ʙʽʣʴʰʠʤʠ. 

 

3.2. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʢʘʟʥʠʢʽʚ ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ 

ʤʽʞ ʪʽʣʘʤʠ LI-L II , L II -L III , L III -L IV , L IV -LV ʚ ʥʦʨʤʽ 

 

3.2.1. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʢʘʟʥʠʢʽʚ ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ 

ʶʥʘʢʽʚ, ʯʦʣʦʚʽʢʽʚ ʧʝʨʰʦʛʦ ʧʝʨʽʦʜʫ ʟʨʽʣʦʛʦ ʚʽʢʫ ʽ ʦʙôʻʜʥʘʥʦʾ ʛʨʫʧʠ ʶʥʘʢʽʚ ʽ ʯʦʣʦʚʽʢʽʚ 

(18ï28 ʨʨ.) 

ʄʽʞʭʨʝʙʮʝʚʽ ʜʠʩʢʠ L I-L II, LII-L III , LIII -L IV, LIV-LV ʦʮʽʥʶʚʘʣʠ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ 

ʚʠʩʦʪʠ, ʩʘʛʽʪʘʣʴʥʦʛʦ ʨʦʟʤʽʨʫ, ʧʦʧʝʨʝʯʥʦʛʦ ʨʦʟʤʽʨʫ ʪʘ ʩʫʤʠ ʨʦʟʤʽʨʽʚ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʦʢʘʟʥʠʢʽʚ ʄʍɼ ʜʣʷ ʶʥʘʢʽʚ, ʯʦʣʦʚʽʢʽʚ ʪʘ ʚ ʦʙôʻʜʥʘʥʽʡ ʛʨʫʧʽ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʷʭ ɻ.10, 

ɻ.11 ʪʘ ɻ.12 ʜʦʜʘʪʢʘ. ʉʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ ʚʠʩʦʪʠ ʄʍɼ L I-L II, LII-L III , LIII -L IV, LIV-LV ʜʣʷ 

ʚʽʜʧʦʚʽʜʥʠʭ ʄʍɼ ʤʘʶʪʴ ʥʘʩʪʫʧʥʽ ʟʥʘʯʝʥʥʷ (MÑm): 8,436Ñ0,090 ʤʤ, 8,935Ñ0,094 ʤʤ, 

9,271Ñ0,110 ʤʤ, 9,482Ñ0,124 ʤʤ ʫ ʶʥʘʢʽʚ; 8,420Ñ0,102 ʤʤ, 8,849Ñ0,092 ʤʤ, 

9,366Ñ0,149 ʤʤ, 9,549Ñ0,166 ʤʤ ʫ ʯʦʣʦʚʽʢʽʚ (ʨʠʩ. 3.5 ɸ).  

ʇʦʢʘʟʥʠʢʠ ʟʥʘʯʝʥʴ ʤʝʜʽʘʥ ʚʠʩʦʪ ʄʍɼ L I-L II, LII-L III , LIV-LV ʫ ʶʥʘʢʽʚ ʥʘ 

0,056 ʤʤ, 0,114 ʤʤ ʪʘ 0,192 ʤʤ ʥʠʞʯʝ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʾʭ ʚʠʩʦʪ, ʘ ʜʣʷ ʄʍɼ LIɯɯ-L IV ʥʘ 

0,029 ʤʤ ʚʠʱʝ ʩʝʨʝʜʥʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚʠʩʦʪʠ. ʇʦʢʘʟʥʠʢʠ ʢʦʝʬʽʮʽʻʥʪʽʚ ʘʩʠʤʝʪʨʽʾ ʚʠʩʦʪ 

ʧʦʟʠʪʠʚʥʽ ʪʘ ʜʦʨʽʚʥʶʶʪʴ: +0,108, +0,448, +0,033, +0,613 ʜʣʷ ʚʽʜʧʦʚʽʜʥʠʭ ʄʍɼ ï ʪʦʤʫ 

ʢʨʠʚʽ ʨʦʟʧʦʜʽʣʫ ʥʝʟʥʘʯʥʦ ʟʤʽʱʝʥʽ ʧʨʘʚʦʨʫʯ ʚʽʜ ʪʝʦʨʝʪʠʯʥʦ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ; 

ʥʘʡʙʽʣʴʰʘ ʯʘʩʪʦʪʘ ʧʦʢʘʟʥʠʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ (% ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ 

ʩʧʦʩʪʝʨʝʞʝʥʴ): 7,830-9,042 ʤʤ ʽ ʩʢʣʘʜʘʻ 62 % ʜʣʷ ʄʍɼ LI-L II; 8,304ï9,565 ʤʤ ʽ ʩʢʣʘʜʘʻ 

67 % ʜʣʷ ʄʍɼ LII -LIII ; 8,536ï10,01 ʤʤ ʽ ʩʢʣʘʜʘʻ 67 % ʄʍɼ LIII -L IV; 8,648ï10,32 ʤʤ ʽ 

ʩʢʣʘʜʘʻ 69 % ʜʣʷ ʄʍɼ LIV-LV. ʂʦʝʬʽʮʽʻʥʪʠ ʚʘʨʽʘʮʽʾ ʩʪʘʥʦʚʣʷʪʴ ʚʽʜʧʦʚʽʜʥʦ: 7,2 %, 

7.1 %, 7,9 %, 8,8 %, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʩʣʘʙʢʽʡ ʤʽʥʣʠʚʦʩʪʽ ʦʟʥʘʢʠ.  

ʇʦʢʘʟʥʠʢʠ ʟʥʘʯʝʥʴ ʤʝʜʽʘʥ ʚʠʩʦʪ ʄʍɼ LI-L II, L II-L III , LIII -L IV, L IV-LV ʫ ʯʦʣʦʚʽʢʽʚ 

(22ï28 ʨʦʢʽʚ) ʥʘ 0,187 ʤʤ, 0,106 ʤʤ, 0,155 ʤʤ, 0,074 ʤʤ ʥʠʞʯʝ ʟʥʘʯʝʥʴ ʾʭ ʩʝʨʝʜʥʽʭ  
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ʋʩʝʨʝʜʥʝʥʘ ʚʠʩʦʪʘ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ, ʤʤ
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ʈʠʩ. 3.5. ɼʽʘʛʨʘʤʘ ʨʦʟʤʘʭʫ (ɸ) ʪʘ ʛʽʩʪʦʛʨʘʤʠ ʨʦʟʧʦʜʽʣʫ ʟ ʚʝʣʠʯʠʥʘʤʠ d-ʢʨʠʪʝʨʽʶ 

ʂʦʣʤʦʛʦʨʦʚʘ-ʉʤʠʨʥʦʚʘ ʜʣʷ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʨʦʟʤʽʨʫ ʄʍɼ: ɹ ï L I-L II; 

ɺ ï L II-L III ; ɻ ï L III -LIV; ɼ ï L IV-LV ʫ ʛʨʫʧʽ ʶʥʘʢʽʚ ʪʘ ʯʦʣʦʚʽʢʽʚ (17ï28 ʨʨ.). 
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ʚʝʣʠʯʠʥ; ʧʦʢʘʟʥʠʢʠ ʢʦʝʬʽʮʽʻʥʪʽʚ ʘʩʠʤʝʪʨʽʾ ʧʦʟʠʪʠʚʥʽ ʪʘ ʜʦʨʽʚʥʶʶʪʴ: +0,246, +0,271, 

+0,264, +0,427 ï ʪʦʤʫ ʢʨʠʚʘ ʨʦʟʧʦʜʽʣʫ ʥʝʟʥʘʯʥʦ ʟʤʽʱʝʥʘ ʧʨʘʚʦʨʫʯ ʚʽʜ ʪʝʦʨʝʪʠʯʥʦ 

ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ. ʅʘʡʙʽʣʴʰʘ ʯʘʩʪʦʪʘ ʧʦʢʘʟʥʠʢʽʚ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ: 

7,864ï8,972 ʤʤ ʽ ʩʢʣʘʜʘʻ 66 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ ʄʍɼ LI-L II; 

8,352ï9,346 ʤʤ ʽ ʩʢʣʘʜʘʻ 66 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ ʄʍɼ LII-L III ; 

8,564ï10,17 ʤʤ ʽ ʩʢʣʘʜʘʻ 66 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ ʄʍɼ LIII -L IV; 

8,655ï10,44 ʤʤ ʽ ʩʢʣʘʜʘʻ 69 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ ʄʍɼ LIV-LV. 

ʂʦʝʬʽʮʽʻʥʪʠ ʚʘʨʽʘʮʽʾ ʚʠʩʦʪ ʜʣʷ ʄʍɼ L I-L II, LII-L III , LIII -L IV, LIV-LV ʫ ʯʦʣʦʚʽʢʽʚ 

ʩʪʘʥʦʚʣʷʪʴ ʚʽʜʧʦʚʽʜʥʦ: 6,6 %, 5,6 %, 8,6 %, 9,4 %, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʩʣʘʙʢʽʡ ʤʽʥʣʠʚʦʩʪʽ 

ʦʟʥʘʢʠ. 

ʈʦʟʧʦʜʽʣ ʧʦʢʘʟʥʠʢʽʚ ʚʠʩʦʪ ʄʍɼ LI-L II, L II-L III , LIII -L IV, LIV-LV ʫ ʶʥʘʢʽʚ ʽ ʚ 

ʯʦʣʦʚʽʢʽʚ ʥʝ ʚʠʭʦʜʠʪʴ ʟʘ ʤʝʞʽ ʧʨʠʧʫʩʪʠʤʠʭ Ñ3d, ʘ ʚʝʣʠʯʠʥʘ d-ʢʨʠʪʝʨʽʶ ʂʦʣʤʦʛʦʨʦʚʘ-

ʉʤʠʨʥʦʚʘ ʥʝ ʧʝʨʝʚʠʱʫʻ ʢʨʠʪʠʯʥʠʭ ʚʝʣʠʯʠʥ, ʪʦʤʫ ʨʦʟʧʦʜʽʣ ʟʥʘʯʝʥʴ ʤʦʞʥʘ ʚʚʘʞʘʪʠ 

ʥʘʙʣʠʞʝʥʠʤ ʜʦ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ. 

ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʚʠʩʦʪ ( ʨʠʩ. 3.5 ɸ) ʄʍɼ LI-L II, L II-L III , LIII -L IV, L IV-LV ʫ 

ʚʠʙʽʨʢʘʭ ʶʥʘʢʽʚ (17ï21 ʨʦʢ̔ʚ) ʪʘ ʯʦʣʦʚʽʢʽʚ (22ï28 ʨʦʢʽʚ) ʟʘ ʜʘʥʠʤʠ t-ʪʝʩʪʫ ʉʪʴʶʜʝʥʪʘ 

ʜʣʷ ʥʝʟʘʣʝʞʥʠʭ ʚʠʙʽʨʦʢ (ʪʘʙʣʠʮʷ ɻ.16 ʜʦʜʘʪʢʘ) ʥʝ ʤʘʶʪʴ ʟʥʘʯʫ ʠɦʭ ʚʽʜʤʽʥʥʦʩʪʝʡ, 

ʪʦʤʫ ʜʘʥʽ ʛʨʫʧʠ ʤʦʞʫʪʴ ʙʫʪʠ ʦʙôʻʜʥʘʥʽ ʪʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʷʢ ʻʜʠʥʘ ʛʨʫʧʘ. 

ɺ ʦʙôʻʜʥʘʥʽʡ ʛʨʫʧʽ ʶʥʘʢʽʚ ʪʘ ʯʦʣʦʚʽʢʽʚ ʧʦʢʘʟʥʠʢʠ ʚʠʩʦʪ ʄʍɼ L I-L II, LII-L III , 

L III -L IV, LIV-LV (MÑm) ʩʪʘʥʦʚʣʷʪʴ: 8,430Ñ0,067 ʤʤ, 8,902Ñ0,067 ʤʤ, 9,308Ñ0,088 ʤʤ, 

9,509Ñ0,099 ʤʤ. ʇʦʢʘʟʥʠʢʠ ʟʥʘʯʝʥʴ ʤʝʜʽʘʥ ʥʘ 0,086 ʤʤ, 0,081 ʤʤ, 0,030 ʤʤ, 0,133 ʤʤ 

ʥʠʞʯʝ ʚʽʜʧʦʚʽʜʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʾʭ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ, ʧʦʢʘʟʥʠʢʠ ʢʦʝʬʽʮʽʻʥʪʽʚ ʘʩʠʤʝʪʨʽʾ 

ʧʦʟʠʪʠʚʥʽ ʪʘ ʜʦʨʽʚʥʶʶʪʴ: +0,163, +0,452, +0,149, +0,525 ʜʣʷ ʄʍɼ L I-L II, LII-L III , 

L III -L IV, LIV-LV ʚʽʜʧʦʚʽʜʥʦ, ʪʦʤʫ ʢʨʠʚʘ ʨʦʟʧʦʜʽʣʫ ʥʝʟʥʘʯʥʦ ʟʤʽʱʝʥʘ ʧʨʘʚʦʨʫʯ ʚʽʜ 

ʪʝʦʨʝʪʠʯʥʦ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ. ʅʘʡʙʽʣʴʰʘ ʯʘʩʪʦʪʘ ʟʥʘʭʦʜʠʪʴʩʷ ʧʦʢʘʟʥʠʢʽʚ ʫ 

ʜʽʘʧʘʟʦʥʽ: 7,847ï9,011 ʤʤ ʽ ʩʢʣʘʜʘʻ 64 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ 

ʄʍɼ L I-L II; 8,321ï9,481 ʤʤ ʽ ʩʢʣʘʜʘʻ 64 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ 

ʄʍɼ LII-L III ; 8,550-10,07 ʤʤ ʽ ʩʢʣʘʜʘʻ 68 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ 

ʄʍɼ LIII -L IV; 8,656ï10,36 ʤʤ ʽ ʩʢʣʘʜʘʻ 70 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ 

ʄʍɼ LIV-LV (ʨʠʩ. 3.5  ɹ, ʨʠʩ. 3.5 ɺ, ʨʠʩ. 3.5 ɻ, ʨʠʩ. 3.5 ɼ). 
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ʇʦʧʝʨʝʯʥʠʡ ʨʦʟʤʽʨ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ, ʤʤ
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ʈʠʩ. 3.6. ɼʽʘʛʨʘʤʘ ʨʦʟʤʘʭʫ (ɸ) ʪʘ ʛʽʩʪʦʛʨʘʤʠ ʨʦʟʧʦʜʽʣʫ ʟ ʚʝʣʠʯʠʥʘʤʠ d-ʢʨʠʪʝʨʽʶ 

ʂʦʣʤʦʛʦʨʦʚʘ-ʉʤʠʨʥʦʚʘ ʟʥʘʯʝʥʴ ʧʦʧʝʨʝʯʥʦʛʦ ʨʦʟʤʽʨʫ ʚʠʩʦʪ ʄʍɼ: ɹ ï L I-L II; 

ɺ ï L II-L III ; ɻ ï L III -LIV; ɼ ï L IV-LV ʫ ʛʨʫʧʽ ʶʥʘʢʽʚ ʪʘ ʯʦʣʦʚʽʢʽʚ (17ï28 ʨʨ). 
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ʂʦʝʬʽʮʽʻʥʪʠ ʚʘʨʽʘʮʽʾ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʣʘʙʢʽʡ ʤʽʥʣʠʚʦʩʪʽ ʦʟʥʘʢʠ (6,9 %, 6,5 %, 

8,1 %, 9,0 %). 

ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʧʦʧʝʨʝʯʥʠʭ ʨʦʟʤʽʨʽʚ ʄʍɼ L I-L II, LII-L III , LIII -L IV, 

L IV-LV: ʫ ʶʥʘʢʽʚ (17ï21 ʨʦʢʽʚ) ʩʢʣʘʜʘʶʪʴ: 51,29Ñ0,41 ʤʤ, 53,37Ñ0,41 ʤʤ, 

55,05Ñ0,38  ʤʤ, 56,44Ñ0,43 ʤʤ; ʫ ʯʦʣʦʚʽʢʽʚ (22ï28 ʨʦʢʽʚ) ï 51,21Ñ0,50 ʤʤ, 

53,84Ñ0,50 ʤʤ, 55,89Ñ0,44 ʤʤ, 56,52Ñ0,62 ʤʤ (ʨʠʩ. 3.6 ɸ). 

ʇʦʢʘʟʥʠʢʠ ʟʥʘʯʝʥʴ ʤʝʜʽʘʥ ʧʦʧʝʨʝʯʥʠʭ ʨʦʟʤʽʨʽʚ ʄʍɼ L I-L II, LII-L III  ʶʥʘʢʽʚ ʥʘ 

0,71 ʤʤ ʪʘ ʥʘ 0,63 ʤʤ ʧʝʨʝʚʠʱʫʶʪʴ ʾʭ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ, ʘ ʜʣʷ ʄʍɼ L III -L IV, LIV-LV ʥʘ 

0,05 ʤʤ ʪʘ ʥʘ 0,01 ʤʤ ʥʠʞʯʝ ʟʥʘʯʝʥʴ ʾʭ ʩʝʨʝʜʥʽʭ; ʧʦʢʘʟʥʠʢʠ ʢʦʝʬʽʮʽʻʥʪʽʚ ʘʩʠʤʝʪʨʽʾ 

ʩʪʘʥʦʚʣʷʪʴ -0,153, +0,042, +0,349, -0,242, ʪʦʤʫ ʢʨʠʚʘ ʨʦʟʧʦʜʽʣʫ ʥʝʟʥʘʯʥʦ ʟʤʽʱʝʥʘ 

ʣʽʚʦʨʫʯ ʚʽʜ ʪʝʦʨʝʪʠʯʥʦ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʜʣʷ ʄʍɼ L I-L II, LIV-LV ʪʘ ʧʨʘʚʦʨʫʯ ʜʣʷ 

ʄʍɼ L II-L III , LIII-L IV. ʅʘʡʙʽʣʴʰʘ ʯʘʩʪʦʪʘ ʧʦʢʘʟʥʠʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ: 

48,54-54,04 ʤʤ ʽ ʩʢʣʘʜʘʻ 62 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ ʄʍɼ LI-L II; 

50,65ï56,09 ʤʤ ʽ ʩʢʣʘʜʘʻ 69 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ ʄʍɼ L II-L III ; 

52,49ï57,61 ʤʤ ʽ ʩʢʣʘʜʘʻ 64 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ ʄʍɼ L III -L IV; 

53,55ï59,32 ʤʤ ʽ ʩʢʣʘʜʘʻ 69 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ ʄʍɼ L IV-LV. 

ʂʦʝʬʽʮʽʻʥʪʠ ʚʘʨʽʘʮʽʾ ʩʪʘʥʦʚʣʷʪʴ: 5,4 %, 5,1 %, 4,6 %, 5,1 % ʚʽʜʧʦʚʽʜʥʦ, ʱʦ ʭʘʨʘʢʪʝʨʥʦ 

ʜʣʷ ʩʣʘʙʢʦʾ ʤʽʥʣʠʚʦʩʪʽ ʦʟʥʘʢʠ. 

ʇʦʢʘʟʥʠʢʠ ʟʥʘʯʝʥʴ ʤʝʜʽʘʥ ʧʦʧʝʨʝʯʥʠʭ ʨʦʟʤʽʨʽʚ ʄʍɼ L II-L III , LIII -L IV, LIV-LV ʫ 

ʯʦʣʦʚʽʢʽʚ (22ï28 ʨʦʢʽʚ) ʥʘ 0,22 ʤʤ, ʥʘ 0,21 ʤʤ ʪʘ ʥʘ 0,60 ʤʤ ʧʝʨʝʚʠʱʫʶʪʴ ʾʭ ʩʝʨʝʜʥʽ 

ʟʥʘʯʝʥʥʷ, ʘ ʜʣʷ ʄʍɼ L I-L II ʥʘ 0,21 ʤʤ ʥʠʞʯʝ ʟʥʘʯʝʥʥʷ ʡʦʛʦ ʩʝʨʝʜʥʴʦʛʦ ʧʦʢʘʟʥʠʢʘ; 

ʢʦʝʬʽʮʽʻʥʪʠ ʘʩʠʤʝʪʨʽʾ ʩʪʘʥʦʚʣʷʪʴ: +0,068, +0,189, +0,277, -0,547 ï ʪʦʤʫ ʢʨʠʚʘ 

ʨʦʟʧʦʜʽʣʫ ʧʦʢʘʟʥʠʢʽʚ ʧʦʧʝʨʝʯʥʠʭ ʨʦʟʤʽʨʽʚ ʜʣʷ ʄʍɼ L I-L II, LII-L III , LIII -L IV ʥʝʟʥʘʯʥʦ 

ʟʤʽʱʝʥʘ ʧʨʘʚʦʨʫʯ ʚʽʜ ʪʝʦʨʝʪʠʯʥʦ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ, ʘ ʜʣʷ ʄʍɼ L IV-LV ï ʟʤʽʱʝʥʘ 

ʣʽʚʦʨʫʯ. ʅʘʡʙʽʣʴʰʘ ʯʘʩʪʦʪʘ ʧʦʢʘʟʥʠʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ: 48,54ï53,88 ʤʤ ʽ 

ʩʢʣʘʜʘʻ 59 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ ʄʍɼ LI-L II; 51,16ï56,55 ʤʤ ʽ 

ʩʢʣʘʜʘʻ 62 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ ʄʍɼ L II-L III ; 53,53ï58,24 ʤʤ ʽ 

ʩʢʣʘʜʘʻ 72 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ ʄʍɼ L III -L IV; 53,20ï59,83 ʤʤ ʽ 

ʩʢʣʘʜʘʻ 62 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ ʄʍɼ L IV-LV. ʂʦʝʬʽʮʽʻʥʪʠ 
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ʚʘʨʽʘʮʽʾ ʩʪʘʥʦʚʣʷʪʴ ʚʽʜʧʦʚʽʜʥʦ: 5,2 %, 5,0 %, 4,2 %, 5,9 %, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʩʣʘʙʢʽʡ 

ʤʽʥʣʠʚʦʩʪʽ ʦʟʥʘʢʠ. 

ʈʦʟʧʦʜʽʣ ʧʦʢʘʟʥʠʢʽʚ ʧʦʧʝʨʝʯʥʠʭ ʨʦʟʤʽʨʽʚ ʄʍɼ LI-L II, L II-L III , LIII -L IV, L IV-LV ʫ 

ʶʥʘʢʽʚ ʽ ʚ ʯʦʣʦʚʽʢʽʚ ʥʝ ʚʠʭʦʜʠʪʴ ʟʘ ʤʝʞʽ ʧʨʠʧʫʩʪʠʤʠʭ Ñ3d, ʘ ʚʝʣʠʯʠʥʘ d-ʢʨʠʪʝʨʽʶ 

ʂʦʣʤʦʛʦʨʦʚʘ-ʉʤʠʨʥʦʚʘ ʥʝ ʧʝʨʝʚʠʱʫʻ ʢʨʠʪʠʯʥʠʭ ʚʝʣʠʯʠʥ, ʪʦʤʫ ʨʦʟʧʦʜʽʣ ʟʥʘʯʝʥʴ 

ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʥʘʙʣʠʞʝʥʠʤ ʜʦ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ; ʟʘ ʜʘʥʠʤʠ t-ʪʝʩʪʫ ʉʪʴʶʜʝʥʪʘ 

ʜʣʷ ʥʝʟʘʣʝʞʥʠʭ ʚʠʙʽʨʦʢ (ʪʘʙʣʠʮʷ ɻ.16 ʜʦʜʘʪʢʘ) ʾʭ ʩʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ ʥʝ ʤʘʶʪʴ 

ʟʥʘʯʫ ʠɦʭ ʚʽʜʤʽʥʥʦʩʪʝʡ, ʪʦʤʫ ʚʢʘʟʘʥʽ ʛʨʫʧʠ ʤʦʞʫʪʴ ʙʫʪʠ ʦʙôʻʜʥʘʥʽ ʚ ʻʜʠʥʫ ʛʨʫʧʫ. 

ɺ ʦʙôʻʜʥʘʥʽ ʛʨʫʧʽ ʶʥʘʢʽʚ ʪʘ ʯʦʣʦʚʽʢʽʚ ʧʦʢʘʟʥʠʢʠ ʧʦʧʝʨʝʯʥʠʭ ʨʦʟʤʽʨʽʚ ʄʍɼ L I-

L II, LII-L III , LIII -L IV, LIV-LV ʩʪʘʥʦʚʣʷʪʴ: 51,26Ñ0,31 ʤʤ, 53,55Ñ0,31 ʤʤ, 55,38Ñ0,29 ʤʤ, 

56,47Ñ0,35 ʤʤ; ʧʦʢʘʟʥʠʢʠ ʟʥʘʯʝʥʴ ʤʝʜʽʘʥ ʥʘ 0,74 ʤʤ, 0,45 ʤʤ, 0,28 ʤʤ, 0,39 ʤʤ 

ʧʝʨʝʚʠʱʫʶʪʴ ʧʦʢʘʟʥʠʢ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʜʣʷ ʚʽʜʧʦʚʽʜʥʠʭ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ; 

ʧʦʢʘʟʥʠʢʠ ʢʦʝʬʽʮʽʻʥʪʽʚ ʘʩʠʤʝʪʨʽʾ ʩʪʘʥʦʚʣʷʪʴ: -0,070, +0,089, +0,267, -0,378, ʪʦʤʫ 

ʢʨʠʚʘ ʨʦʟʧʦʜʽʣʫ ʥʝʟʥʘʯʥʦ ʟʤʽʱʝʥʘ ʣʽʚʦʨʫʯ ʚʽʜ ʪʝʦʨʝʪʠʯʥʦ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʜʣʷ 

ʄʍɼ LI-L II, ʄʍɼ L IV-LV ʪʘ ʧʨʘʚʦʨʫʯ ï ʜʣʷ ʄʍɼ L II-L III, ʄʍɼ L III -L IV; ʥʘʡʙʽʣʴʰʘ 

ʯʘʩʪʦʪʘ ʧʦʢʘʟʥʠʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ: 48,56ï53,96 ʤʤ ʽ ʩʢʣʘʜʘʻ 55 % ʚʽʜ 

ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ ʄʍɼ LI-L II; 50,86ï56,25 ʤʤ ʽ ʩʢʣʘʜʘʻ 68 % ʚʽʜ 

ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ ʄʍɼ L II-L III ; 52,88ï57,88 ʤʤ ʽ ʩʢʣʘʜʘʻ 69 % ʚʽʜ 

ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ ʄʍɼ L III -L IV; 53,43ï59,51 ʤʤ ʽ ʩʢʣʘʜʘʻ 66 % ʚʽʜ 

ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ ʄʍɼ L IV-LV (ʨʠʩ. 3.6  ɹ, ʨʠʩ. 3.6 ɺ, ʨʠʩ. 3.6 ɻ, 

ʨʠʩ. 3.6 ɼ). ʂʦʝʬʽʮʽʻʥʪʠ ʚʘʨʽʘʮʽʾ ʩʪʘʥʦʚʣʷʪʴ ʚʽʜʧʦʚʽʜʥʦ: 5,3 %, 5,0 %, 4,5 %, 5,4 %, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʩʣʘʙʢʽʡ ʤʽʥʣʠʚʦʩʪʽ ʦʟʥʘʢʠ. 

ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʩʘʛʽʪʘʣʴʥʠʭ ʨʦʟʤʽʨʽʚ (ʨʠʩ. 3.7 ɸ) ʄʍɼ L I-L II, LII-L III , LIII-L IV, 

L IV-LV ʩʢʣʘʜʘʶʪʴ: 37,91Ñ036 ʤʤ, 39,39Ñ0,33 ʤʤ, 39,86Ñ0,30 ʤʤ, 41,27Ñ0,32 ʤʤ ʫ 

ʶʥʘʢʽʚ (17ï21 ʨʦʢʽʚ); 38,66Ñ0,36 ʤʤ, 40,23Ñ0,49 ʤʤ, 40,88Ñ0,47 ʤʤ, 41,91Ñ0,48 ʤʤ ʫ 

ʯʦʣʦʚʽʢʽʚ (22ï28 ʨʦʢʽʚ). 

ʇʦʢʘʟʥʠʢʠ ʟʥʘʯʝʥʴ ʤʝʜʽʘʥ ʩʘʛʽʪʘʣʴʥʠʭ ʨʦʟʤʽʨʽʚ ʄʍɼ L I-L II, LII-L III , L III -L IV ʫ 

ʶʥʘʢʽʚ ʥʘ 0,087 ʤʤ, 0,007 ʤʤ ʪʘ 0,145 ʤʤ ʧʝʨʝʚʠʱʫʶʪʴ ʚʽʜʧʦʚʽʜʥʽ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ, 

ʘ ʜʣʷ ʄʍɼ L IV-LV ʥʘ 0,267 ʤʤ ʥʠʞʯʝ ʡʦʛʦ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ; ʧʦʢʘʟʥʠʢʠ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʘʩʠʤʝʪʨʽʾ ʜʣʷ ʄʍɼ L I-L II, LII-L III  ʥʝʛʘʪʠʚʥʽ ʽ ʜʦʨʽʚʥʶʶʪʴ  -0,810, -0,299 ï 
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ʪʦʤʫ ʢʨʠʚʽ ʾʭ ʨʦʟʧʦʜʽʣʫ ʥʝʟʥʘʯʥʦ ʟʤʽʱʝʥʽ ʣʽʚʦʨʫʯ ʚʽʜ ʪʝʦʨʝʪʠʯʥʦ ʥʦʨʤʘʣʴʥʦʛʦ 

ʨʦʟʧʦʜʽʣʫ; ʧʦʢʘʟʥʠʢʠ ʢʦʝʬʽʮʽʻʥʪʽʚ ʘʩʠʤʝʪʨʽʾ ʜʣʷ ʄʍɼ L III -L IV, ʄʍɼ L IV-LV 

ʩʪʘʥʦʚʣʷʪʴ: +0,070, +0,431 ï ʪʦʤʫ ʢʨʠʚʽ ʾʭ ʨʦʟʧʦʜʽʣʫ ʥʝʟʥʘʯʥʦ ʟʤʽʱʝʥʽ ʧʨʘʚʦʨʫʯ. 

ʅʘʡʙʽʣʴʰʘ ʯʘʩʪʦʪʘ ʧʦʢʘʟʥʠʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ: 35,50-40,32 ʤʤ ʽ ʩʢʣʘʜʘʻ 84 % 

ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ ʄʍɼ LI-L II, 37,17ï41,62 ʤʤ ʽ ʩʢʣʘʜʘʻ 67 % ʚʽʜ 

ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ ʄʍɼ L II-L III , 37,83ï41,88 ʤʤ ʽ ʩʢʣʘʜʘʻ 67 % ʚʽʜ 

ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ ʄʍɼ L III -L IV, 39,14ï43,40 ʤʤ ʽ ʩʢʣʘʜʘʻ 62 % ʚʽʜ 

ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ ʄʍɼ L IV-LV. ʂʦʝʬʽʮʽʻʥʪʠ ʚʘʨʽʘʮʽʾ ʩʪʘʥʦʚʣʷʪʴ 

ʚʽʜʧʦʚʽʜʥʦ 6,4 %, 5,6 %, 5,1 %, 5,2 %, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʩʣʘʙʢʽʡ ʤʽʥʣʠʚʦʩʪʽ ʦʟʥʘʢʠ. 

ʇʦʢʘʟʥʠʢ ʟʥʘʯʝʥʥʷ ʤʝʜʽʘʥʠ ʩʘʛʽʪʘʣʴʥʦʛʦ ʨʦʟʤʽʨʫ ʄʍɼ L I-L II ʫ ʯʦʣʦʚʽʢʽʚ ʥʘ 

0,101 ʤʤ ʙʽʣʴʰʝ ʡʦʛʦ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ, ʘ ʜʣʷ ʄʍɼ L II-L III , LIII -L IV, LIV-LV ʥʘ 

0,023 ʤʤ, ʥʘ 0,081 ʤʤ ʪʘ ʥʘ 0,090 ʤʤ ʤʝʥʰʝ ʾʭ ʩʝʨʝʜʥʽʭ ʧʦʢʘʟʥʠʢʽʚ. ʇʦʢʘʟʥʠʢʠ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʘʩʠʤʝʪʨʽʾ ʥʝʛʘʪʠʚʥʽ ʪʘ ʜʦʨʽʚʥʶʶʪʴ: -0,696, -0,666, -0,023, -0,178 ï ʪʦʤʫ 

ʢʨʠʚʽ ʨʦʟʧʦʜʽʣʽʚ ʥʝʟʥʘʯʥʦ ʟʤʽʱʝʥʽ ʣʽʚʦʨʫʯ ʚʽʜ ʪʝʦʨʝʪʠʯʥʦ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ, 

ʥʘʡʙʽʣʴʰʘ ʯʘʩʪʦʪʘ ʧʦʢʘʟʥʠʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ: 36,71ï40,61 ʤʤ ʽ ʩʢʣʘʜʘʻ 69 % 

ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ ʄʍɼ LI-L II; 37,58ï42,88 ʤʤ ʽ ʩʢʣʘʜʘʻ 79 % ʚʽʜ 

ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ ʄʍɼ L II-L III ; 38,37ï43,39 ʤʤ ʽ ʩʢʣʘʜʘʻ 69 % ʚʽʜ 

ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ ʄʍɼ L III -L IV; 39,33ï44,49 ʤʤ ʽ ʩʢʣʘʜʘʻ 62 % ʚʽʜ 

ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ ʄʍɼ L IV-LV. ʂʦʝʬʽʮʽʻʥʪʠ ʚʘʨʽʘʮʽʾ ʩʪʘʥʦʚʣʷʪʴ 

ʚʽʜʧʦʚʽʜʥʦ 5,0 %, 6,6 %, 6,1 %, 6,1 %, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʩʣʘʙʢʽʡ ʤʽʥʣʠʚʦʩʪʽ ʦʟʥʘʢʠ. 

ʈʦʟʧʦʜʽʣ ʧʦʢʘʟʥʠʢʽʚ ʩʘʛʽʪʘʣʴʥʠʭ ʨʦʟʤʽʨʽʚ ʄʍɼ LI-L II, L II-L III , LIII -L IV, L IV-LV ʫ 

ʛʨʫʧʽ ʶʥʘʢʽʚ ʽ ʛʨʫʧʽ ʯʦʣʦʚʽʢʽʚ ʥʝ ʚʠʭʦʜʠʪʴ ʟʘ ʤʝʞʽ ʧʨʠʧʫʩʪʠʤʠʭ Ñ3d, ʘ ʚʝʣʠʯʠʥʘ 

d-ʢʨʠʪʝʨʽʶ ʂʦʣʤʦʛʦʨʦʚʘ-ʉʤʠʨʥʦʚʘ ʥʝ ʧʝʨʝʚʠʱʫʻ ʢʨʠʪʠʯʥʠʭ ʚʝʣʠʯʠʥ, ʪʦʤʫ ʨʦʟʧʦʜʽʣ 

ʟʥʘʯʝʥʴ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʥʘʙʣʠʞʝʥʠʤ ʜʦ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʪʘ ʟʘ ʜʘʥʠʤʠ t-ʪʝʩʪʫ 

ʉʪʴʶʜʝʥʪʘ ʜʣʷ ʥʝʟʘʣʝʞʥʠʭ ʚʠʙʽʨʦʢ (ʪʘʙʣʠʮʷ ɻ.16 ʜʦʜʘʪʢʘ) ʥʝ ʤʘʶʪʴ ʟʥʘʯʫ ʠɦʭ 

ʚʽʜʤʽʥʥʦʩʪʝʡ, ʪʦʤʫ ʜʘʥʽ ʛʨʫʧʠ ʤʦʞʫʪʴ ʙʫʪʠ ʦʙôʻʜʥʘʥʽ. 

ʋ ʦʙôʻʜʥʘʥʽʡ ʛʨʫʧʽ ʶʥʘʢʽʚ ʪʘ ʯʦʣʦʚʽʢʽʚ ʧʦʢʘʟʥʠʢʠ ʩʘʛʽʪʘʣʴʥʠʭ ʨʦʟʤʽʨʽʚ 

ʄʍɼ L I-L II, L II-L III , LIII -L IV, L IV-LV ʩʢʣʘʜʘʶʪʴ: 38,21Ñ0,26 ʤʤ, 39,72Ñ0,28 ʤʤ, 

40,26Ñ0,26 ʤʤ, 41,52Ñ0,27 ʤʤ. ʇʦʢʘʟʥʠʢʠ ʟʥʘʯʝʥʴ ʤʝʜʽʘʥ ʄʍɼ LI-L II, L II-L III  ʥʘ 

0,555 ʤʤ ʽ ʥʘ 0,168 ʤʤ ʧʝʨʝʚʠʱʫʶʪʴ ʾʭ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ, ʘ ʜʣʷ ʄʍɼ L III -LIV, L IV-LV 
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ʉʘʛʽʪʘʣʴʥʠʡ ʨʦʟʤʽʨ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ, ʤʤ
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ʉʘʛʽʪʘʣʴʥʠʡ ʨʦʟʤʽʨ ʄʍɼ L1-L2, ʤʤ

K-S d=,11583, p> .20; Lil l iefors p<,05
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ʉʘʛʽʪʘʣʴʥʠʡ ʨʦʟʤʽʨ ʄʍɼ L2-L3, ʤʤ
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ʉʘʛʽʪʘʣʴʥʠʡ ʨʦʟʤʽʨ ʄʍɼ L3-L4, ʤʤ

K-S d=,09916, p> .20; Li l l iefors p<,10
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ʉʘʛʽʪʘʣʴʥʠʡ ʨʦʟʤʽʨ ʄʍɼ L4-L5, ʤʤ

K-S d=,12904, p<,20 ; Lil l iefors p<,01
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ʈʠʩ. 3.7. ɼʽʘʛʨʘʤʘ ʨʦʟʤʘʭʫ (ɸ) ʪʘ ʛʽʩʪʦʛʨʘʤʠ ʨʦʟʧʦʜʽʣʫ ʟ ʚʝʣʠʯʠʥʘʤʠ d-ʢʨʠʪʝʨʽʶ 

ʂʦʣʤʦʛʦʨʦʚʘ-ʉʤʠʨʥʦʚʘ ʟʥʘʯʝʥʴ ʩʘʛʽʪʘʣʴʥʦʛʦ ʨʦʟʤʽʨʫ ʄʍɼ: ɹ ï L I-L II; ɺ ï LII-L III ; 

ɻ ï L III -L IV; ɼ ï L IV-LV  ʫ ʛʨʫʧʽ ʶʥʘʢʽʚ ʪʘ ʯʦʣʦʚʽʢʽʚ (17ï28 ʨʨ). 



86 
 

ʥʘ 0,257 ʤʤ, ʥʘ 0,519 ʤʤ ʥʠʞʯʝ ʟʥʘʯʝʥʴ ʾʭ ʩʝʨʝʜʥʽʭ ʧʦʢʘʟʥʠʢʽʚ. ʇʦʢʘʟʥʠʢʠ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʘʩʠʤʝʪʨʽʾ ʩʪʘʥʦʚʣʷʪʴ: -0,844, -0,371, +0,158, +0,185 ï ʪʦʤʫ ʢʨʠʚʽ 

ʨʦʟʧʦʜʽʣʫ ʟʤʽʱʝʥʽ ʣʽʚʦʨʫʯ ʚʽʜ ʪʝʦʨʝʪʠʯʥʦ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʜʣʷ ʄʍɼ LI-L II, LIɯ-

LIɯI ʪʘ ʟʤʽʱʝʥʽ ʧʨʘʚʦʨʫʯ ʜʣʷ ʄʍɼ L III -L IV, L IV-LV. ʅʘʡʙʽʣʴʰʘ ʯʘʩʪʦʪʘ ʧʦʢʘʟʥʠʢʘ 

ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ: 35,95ï40,46 ʤʤ ʽ ʩʢʣʘʜʘʻ 77 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ ʄʍɼ LI-L II; 37,30ï42,14 ʤʤ ʽ ʩʢʣʘʜʘʻ 69 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ ʄʍɼ L II-L III ; 37,99ï42,53 ʤʤ ʽ ʩʢʣʘʜʘʻ 73 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ ʄʍɼ L III -L IV; 39,20ï43,84 ʤʤ ʽ ʩʢʣʘʜʘʻ 57 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ ʄʍɼ L IV-LV (ʨʠʩ. 3.7  ɹ, ʨʠʩ. 3.7 ɺ, ʨʠʩ. 3.7 ɻ, ʨʠʩ. 3.7 ɼ). 

ʂʦʝʬʽʮʽʻʥʪʠ ʚʘʨʽʘʮʽʡ ʩʪʘʥʦʚʣʷʪʴ ʚʽʜʧʦʚʽʜʥʦ 5,9 %, 6,1 %, 5,6 %, 5,6 %, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʩʣʘʙʢʽʡ ʤʽʥʣʠʚʦʩʪʽ ʦʟʥʘʢʠ. 

ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʩʫʤ ʨʦʟʤʽʨʽʚ ʜʣʷ ʄʍɼ L I-L II, LII-L III , LIII-L IV, LIV-LV ʩʢʣʘʜʘʶʪʴ 

(ʨʠʩ. 3.11 ɸ): 97,64Ñ0,70 ʤʤ, 101,7Ñ0,6 ʤʤ, 104,2Ñ0,6 ʤʤ, 107,2Ñ0,7 ʤʤ ʫ ʶʥʘʢʽʚ; 

98,28Ñ0,75 ʤʤ, 102,9Ñ0,8 ʤʤ, 106,1Ñ0,8 ʤʤ, 108,0Ñ1,1 ʤʤ ʫ ʯʦʣʦʚʽʢʽʚ (22ï28 ʨʦʢʽʚ).  

ʇʦʢʘʟʥʠʢʠ ʟʥʘʯʝʥʴ ʤʝʜʽʘʥ ʩʫʤ ʨʦʟʤʽʨʽʚ ʄʍɼ L I-L II, LIII -L IV, LIV-LV ʫ ʶʥʘʢʽʚ ʥʘ 

0,317 ʤʤ, 0,299 ʤʤ, 0,229 ʤʤ ʧʝʨʝʚʠʱʫʶʪʴ ʾʭ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ, ʘ ʜʣʷ ʄʍɼ L II-L III  ʥʘ 

0,291 ʤʤ ʥʠʞʯʝ ʡʦʛʦ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ. ʇʦʢʘʟʥʠʢʠ ʢʦʝʬʽʮʽʻʥʪʽʚ ʘʩʠʤʝʪʨʽʾ 

ʩʪʘʥʦʚʣʷʪʴ: -0,092, +0,119, +0,109, -0,234 ï ʪʦʤʫ ʢʨʠʚʽ ʨʦʟʧʦʜʽʣʫ ʥʝʟʥʘʯʥʦ ʟʤʽʱʝʥʽ 

ʣʚ̔ʦʨʫʯ ʚʽʜ ʪʝʦʨʝʪʠʯʥʦ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʜʣʷ ʄʍɼ L I-L II, LIV-LV ʪʘ ʧʨʘʚʦʨʫʯ ʜʣʷ 

ʄʍɼ LIɯ-LIɯI, LIII-L IV. ʅʘʡʙʽʣʴʰʘ ʯʘʩʪʦʪʘ ʧʦʢʘʟʥʠʢʽʚ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 

ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ ʚʽʜʧʦʚʽʜʥʠʭ ʜʠʩʢʽʚ: 92,76ï102,2 ʤʤ ʽ ʩʢʣʘʜʘʻ 71 % 

ʜʣʷ ʄʍɼ LI-L II; 96,93ï106,0 ʤʤ ʽ ʩʢʣʘʜʘʻ 71 % ʜʣʷ ʄʍɼ L II-L III ; 99,21ï108,4 ʤʤ ʽ 

ʩʢʣʘʜʘʻ 69 % ʜʣʷ ʄʍɼ L III -L IV; 102,2ï112,0 ʤʤ ʽ ʩʢʣʘʜʘʻ 73 % ʜʣʷ ʄʍɼ L IV-LV.  

ʂʦʝʬʽʮʽʻʥʪʠ ʚʘʨʽʘʮʽʾ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʩʫʤ ʨʦʟʤʽʨʽʚ ʄʍɼ LI-L II, LII-L III , LIII -L IV, 

L IV-LV ʫ ʶʥʘʢʽʚ ʩʪʘʥʦʚʣʷʪʴ: 4,6 %, 4,1 %, 3,9 %, 4,4 %, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʩʣʘʙʢʽʡ 

ʤʽʥʣʠʚʦʩʪʽ ʦʟʥʘʢʠ. 
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ʉʫʤʘ ʨʦʟʤʽʨʽʚ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ, ʤʤ
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ɹ 

Cʫʤʘ ʨʦʟʤʽʨʽʚ ʄʍɼ L1-L2, ʤʤ

K-S d=,09589, p> .20; Lill iefors p<,10
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Cʫʤʘ ʨʦʟʤʽʨʽʚ ʄʍɼ L2-L3, ʤʤ

K-S d=,09837, p> .20; Lil l iefors p<,10
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Cʫʤʘ ʨʦʟʤʽʨʽʚ ʄʍɼ L3-L4, ʤʤ

K-S d=,09592, p> .20; Lil l iefors p<,10
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Cʫʤʘ ʨʦʟʤʽʨʽʚ ʄʍɼ L4-L5, ʤʤ

K-S d=,07736, p> .20; Lill iefors p> .20
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ʈʠʩ. 3.8. ɼʽʘʛʨʘʤʘ ʨʦʟʤʘʭʫ (ɸ) ʪʘ ʛʽʩʪʦʛʨʘʤʠ ʨʦʟʧʦʜʽʣʫ ʟ ʚʝʣʠʯʠʥʘʤʠ d-ʢʨʠʪʝʨʽʶ 

ʂʦʣʤʦʛʦʨʦʚʘ-ʉʤʠʨʥʦʚʘ ʜʣʷ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʩʫʤ ʨʦʟʤʽʨʽʚ ʄʍɼ: ɹ ï L I-L II; ɺ ï L II-L III ; 

ɻ ï L III -L IV; ɼ ï L IV-LV ʫ ʛʨʫʧʽ ʶʥʘʢʽʚ ʪʘ ʯʦʣʦʚʽʢʽʚ (17ï28 ʨʨ.). 
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ʋ ʯʦʣʦʚʽʢʽʚ (22ï28 ʨʦʢʽʚ) ʧʦʢʘʟʥʠʢʠ ʟʥʘʯʝʥʴ ʤʝʜʽʘʥ ʩʫʤ ʨʦʟʤʽʨʽʚ ʄʍɼ L I-L II, 

L IV-LV ʥʘ 0,502 ʤʤ, ʥʘ 0,996 ʤʤ ʧʝʨʝʚʠʱʫʶʪʴ ʾʭ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ, ʘ ʜʣʷ ʄʍɼ L II-L III , 

L III -L IV ʥʠʞʯʝ ʭʾ ʩʝʨʝʜʥʽʭ ʧʦʢʘʟʥʠʢʽʚ ʥʘ 0,051 ʤʤ, 0,028 ʤʤ; ʧʦʢʘʟʥʠʢʠ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʘʩʠʤʝʪʨʽʾ ʩʪʘʥʦʚʣʷʪʴ: -0,311, -0,445, +0,094, -0,670 ʚʽʜʧʦʚʽʜʥʦ ï ʪʦʤʫ ʢʨʠʚʘ ʨʦʟʧʦʜʽʣʫ 

ʟʤʽʱʝʥʘ ʣʽʚʦʨʫʯ ʚʽʜ ʪʝʦʨʝʪʠʯʥʦ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʜʣʷ ʄʍɼ L I-L II, LII-LIɯɯ, LIV-LV 

ʪʘ ʟʤʽʱʝʥʘ ʧʨʘʚʦʨʫʯ ʜʣʷ ʄʍɼ L III -L IV. ʅʘʡʙʽʣʴʰʘ ʯʘʩʪʦʪʘ ʧʦʢʘʟʥʠʢʽʚ ʟʥʘʭʦʜʠʪʴʩʷ ʚ 

ʜʽʘʧʘʟʦʥʽ ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ ʚʽʜʧʦʚʽʜʥʠʭ ʜʠʩʢʽʚ: 93,03ï102,5 ʤʤ 

ʽ ʩʢʣʘʜʘʻ 79 % ʜʣʷ ʄʍɼ LI-L II; 97,14ï107,3 ʤʤ ʽ ʩʢʣʘʜʘʻ 72 % ʜʣʷ ʄʍɼ LII-L III ; 

99,24-110,6 ʤʤ ʽ ʩʢʣʘʜʘʻ 76 % ʜʣʷ ʄʍɼ L III -L IV; 101,5ï113,9 ʤʤ ʽ ʩʢʣʘʜʘʻ 69 % ʜʣʷ 

ʄʍɼ L IV-LV. ʂʦʝʬʽʮʽʻʥʪʠ ʚʘʨʽʘʮʽʡ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʣʘʙʢʽʡ ʤʽʥʣʠʚʦʩʪʽ ʦʟʥʘʢʠ (4,1 %, 

4,0 %, 4,1 %, 5,4 %). 

ʈʦʟʧʦʜʽʣ ʧʦʢʘʟʥʠʢʽʚ ʩʫʤʠ ʨʦʟʤʽʨʽʚ ʄʍɼ LI-L II, L II-L III , LIII -L IV, L IV-LV ʫ ʶʥʘʢʽʚ ʽ 

ʚ ʯʦʣʦʚʽʢʽʚ ʥʝ ʚʠʭʦʜʠʪʴ ʟʘ ʤʝʞʽ ʧʨʠʧʫʩʪʠʤʠʭ Ñ3d, ʘ ʚʝʣʠʯʠʥʘ d-ʢʨʠʪʝʨʽʶ 

ʂʦʣʤʦʛʦʨʦʚʘ-ʉʤʠʨʥʦʚʘ ʥʝ ʧʝʨʝʚʠʱʫʻ ʢʨʠʪʠʯʥʠʭ ʚʝʣʠʯʠʥ, ʪʦʤʫ ʨʦʟʧʦʜʽʣ ʟʥʘʯʝʥʴ 

ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʥʘʙʣʠʞʝʥʠʤ ʜʦ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʪʘ ʟʘ ʜʘʥʠʤʠ t-ʪʝʩʪʫ 

ʉʪʴʶʜʝʥʪʘ ʜʣʷ ʥʝʟʘʣʝʞʥʠʭ ʚʠʙʽʨʦʢ (ʪʘʙʣʠʮʷ ɻ.16 ʜʦʜʘʪʢʘ) ʥʝ ʤʘʶʪʴ ʟʥʘʯʫ ʠɦʭ 

ʚʽʜʤʽʥʥʦʩʪʝʡ, ʪʦʤʫ ʜʘʥʽ ʛʨʫʧʠ ʤʦʞʫʪʴ ʙʫʣʠ ʦʙôʻʜʥʘʥʽ ʚ ʻʜʠʥʫ ʛʨʫʧʫ. 

ɺ ʦʙôʻʜʥʘʥʽʡ ʛʨʫʧʽ ʶʥʘʢʽʚ ʪʘ ʯʦʣʦʚʽʢʽʚ (17ï28 ʨʦʢʽʚ) ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʩʫʤʠ 

ʨʦʟʤʽʨʽʚ ʩʪʘʥʦʚʣʷʪʴ: 97,89Ñ0,50 ʤʤ, 102,2Ñ0,5 ʤʤ, 104,9Ñ0,5 ʤʤ, 107,3Ñ0,6 ʤʤ 

(ʜʠʚ. ʨʠʩ. 3.8 ɸ). ʇʦʢʘʟʥʠʢʠ ʟʥʘʯʝʥʴ ʤʝʜʽʘʥ ʥʘ 0,479 ʤʤ, 0,235 ʤʤ, 0,080 ʤʤ ʪʘ ʥʘ 

0,048 ʤʤ ʧʝʨʝʚʠʱʫʶʪʴ ʾʭ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ. ʇʦʢʘʟʥʠʢʠ ʢʦʝʬʽʮʽʻʥʪʽʚ ʘʩʠʤʝʪʨʽʾ 

ʩʪʘʥʦʚʣʷʪʴ: -0,179, -0,094, +0,133, -0,411, ï ʪʦʤʫ ʢʨʠʚʘ ʨʦʟʧʦʜʽʣʫ ʟʤʽʱʝʥʘ ʣʽʚʦʨʫʯ ʚʽʜ 

ʪʝʦʨʝʪʠʯʥʦ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʜʣʷ ʧʦʢʘʟʥʠʢʽʚ ʄʍɼ L I-L II, LII-LIɯɯ, LIV-LV ʪʘ 

ʟʤʽʱʝʥʘ ʧʨʘʚʦʨʫʯ ʜʣʷ ʄʍɼ L III -L IV. ʅʘʡʙʽʣʴʰʘ ʯʘʩʪʦʪʘ ʧʦʢʘʟʥʠʢʽʚ ʟʥʘʭʦʜʠʪʴʩʷ ʚ 

ʜʽʘʧʘʟʦʥʽ ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ ʚʽʜʧʦʚʽʜʥʠʭ ʜʠʩʢʽʚ: 92,90ï102,3 ʤʤ 

ʽ ʩʢʣʘʜʘʻ 72 % ʜʣʷ ʄʍɼ LI-L II; 97,03ï106,5 ʤʤ ʽ ʩʢʣʘʜʘʻ 73 % ʜʣʷ ʄʍɼ LII-L III ; 

99,20-109,3 ʤʤ ʽ ʩʢʣʘʜʘʻ 69 % ʜʣʷ ʄʍɼ L III -L IV; 101,9ï112,8 ʤʤ ʽ ʩʢʣʘʜʘʻ 68 % ʜʣʷ 

ʄʍɼ L IV-LV (ʨʠʩ. 3.8  ɹ, ʨʠʩ. 3.8 ɺ, ʨʠʩ. 3.8 ɻ, ʨʠʩ. 3.8 ɼ). ʂʦʝʬʽʮʽʻʥʪʠ ʚʘʨʽʘʮʽʾ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʣʘʙʢʽʡ ʤʽʥʣʠʚʦʩʪʽ ʦʟʥʘʢʠ (4,4 %, 4,1 %, 4,1 %, 4,8 %). 
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3.2.2. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʢʘʟʥʠʢʽʚ ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ ʤʽʞʭʨʝʙʮʝʚʠʭ  

ʜʠʩʢʽʚ ʜʽʚʯʘʪ, ʞʽʥʦʢ ʧʝʨʰʦʛʦ ʧʝʨʽʦʜʫ ʟʨʽʣʦʛʦ ʚʽʢʫ ʽ ʦʙôʻʜʥʘʥʦʾ ʛʨʫʧʠ ʜʽʚʯʘʪ ʽ ʞʽʥʦʢ 

(16ï26 ʨʨ.) 

ʄʽʞʭʨʝʙʮʝʚʽ ʜʠʩʢʠ L I-L II, LII-L III , LIII -L IV, LIV-LV ʦʮʽʥʶʚʘʣʠ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ 

ʚʠʩʦʪʠ, ʩʘʛʽʪʘʣʴʥʦʛʦ ʨʦʟʤʽʨʫ, ʧʦʧʝʨʝʯʥʦʛʦ ʨʦʟʤʽʨʫ ʪʘ ʩʫʤʠ ʨʦʟʤʽʨʽʚ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʦʢʘʟʥʠʢʽʚ ʄʍɼ ʛʨʫʧ ʜʽʚʯʘʪ, ʞʽʥʦʢ ʪʘ ʦʙôʻʜʥʘʥʦʾ ʛʨʫʧʠ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʷʭ ɻ.13, ɻ.14 

ʪʘ ɻ.15 ʜʦʜʘʪʢʘ.  

ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʚʠʩʦʪ ʄʍɼ L I-L II, LII-L III , LIII -L IV, LIV-LV ʩʢʣʘʜʘʶʪʴ (ʨʠʩ. 

3.9 ɸ): 7,667Ñ0,109 ʤʤ, 8,786Ñ0,143 ʤʤ, 9,231Ñ0,164 ʤʤ, 9,740Ñ0,158 ʤʤ ʫ ʜʽʚʯʘʪ (16ï

20 ʨʦʢʽʚ); 7,682Ñ0,103 ʤʤ, 8,515Ñ0,158 ʤʤ, 9,208Ñ0,133 ʤʤ, 9,509Ñ0,139 ʤʤ ʫ ʞʽʥʦʢ 

(21ï26 ʨʦʢʽʚ). 

ʇʦʢʘʟʥʠʢʠ ʤʝʜʽʘʥ ʚʠʩʦʪ ʄʍɼ L I-L II, LII-L III  ʫ ʜʽʚʯʘʪ (16ï20 ʨʦʢʽʚ) ʥʘ 0,017 ʤʤ ʽ 

ʥʘ 0,026 ʤʤ ʥʠʞʯʝ ʾʭ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʽ ʧʦʢʘʟʥʠʢʠ ʢʦʝʬʽʮʽʻʥʪʽʚ ʘʩʠʤʝʪʨʽʾ ʄʍɼ LI-L II, 

L II-L III  ʤʘʶʪʴ ʧʦʟʠʪʠʚʥʽ ʟʥʘʯʝʥʥʷ (+0,196 ʪʘ +0,177), ʪʦʤʫ ʢʨʠʚʽ ʨʦʟʧʦʜʽʣʫ ʥʝʟʥʘʯʥʦ 

ʟʤʽʱʝʥʽ ʧʨʘʚʦʨʫʯ ʚʽʜ ʪʝʦʨʝʪʠʯʥʦ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ. ʇʦʢʘʟʥʠʢʠ ʤʝʜʽʘʥ ʜʣʷ ʄʍɼ 

L III -L IV, LIV-LV ʥʘ 0,050 ʤʤ ʪʘ ʥʘ 0,206 ʤʤ ʧʝʨʝʚʠʱʫʶʪʴ ʾʭ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʽ 

ʧʦʢʘʟʥʠʢʠ ʢʦʝʬʽʮʽʻʥʪʽʚ ʘʩʠʤʝʪʨʽʾ ʤʘʶʪʴ ʥʝʛʘʪʠʚʥʽ ʟʥʘʯʝʥʥʷ (-0,131 ʪʘ -0,081), ï ʪʦʤʫ 

ʢʨʠʚʽ ʨʦʟʧʦʜʽʣʫ ʥʝʟʥʘʯʥʦ ʟʤʽʱʝʥʽ ʣʽʚʦʨʫʯ. ʂʦʝʬʽʮʽʻʥʪʠ ʚʘʨʽʘʮʽʡ ʩʪʘʥʦʚʣʷʪʴ 

ʚʽʜʧʦʚʽʜʥʦ: 10,2 %, 11,7 %, 12,8 %, 11,7 %, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʩʝʨʝʜʥʽʡ ʤʽʥʣʠʚʦʩʪʽ ʦʟʥʘʢʠ. 

ʅʘʡʙʽʣʴʰʘ ʯʘʩʪʦʪʘ ʧʦʢʘʟʥʠʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ: 6,882ï8,453 ʤʤ, ʩʢʣʘʜʘʻ 71 % 

ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ ʄʍɼ LI-L II; 7,758ï9,815 ʤʤ, ʩʢʣʘʜʘʻ 69 % ʚʽʜ 

ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ ʄʍɼ L II-L III ; 8,066ï10,46 ʤʤ, ʩʢʣʘʜʘʻ 62 % ʚʽʜ 

ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ ʄʍɼ L III -L IV; 8,625ï10,89 ʤʤ, ʩʢʣʘʜʘʻ 58 % ʚʽʜ 

ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ ʄʍɼ L IV-LV.  

ʋ ʞʽʥʦʢ (21ï26 ʨʦʢʽʚ) ʧʦʢʘʟʥʠʢ ʤʝʜʽʘʥʠ ʚʠʩʦʪʠ ʄʍɼ L I-L II, ʥʘ 0,027 ʤʤ ʥʠʞʯʝ 

ʡʦʛʦ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ, ʘ ʜʣʷ ʄʍɼ L II-L III , LIII -L IV, L IV-LV ʥʘ 0,121 ʤʤ, ʥʘ 0,074 ʤʤ 

ʪʘ ʥʘ 0,159 ʧʝʨʝʚʠʱʫʶʪʴ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʾʭ ʚʠʩʦʪ.  ʇʦʢʘʟʥʠʢʠ ʢʦʝʬʽʮʽʻʥʪʽʚ ʘʩʠʤʝʪʨʽʾ 

ʩʪʘʥʦʚʣʷʪʴ: +0,599, -0,784, -0,558, -0,973, ï ʪʦʤʫ ʢʨʠʚʘ ʨʦʟʧʦʜʽʣʫ ʟʤʽʱʝʥʘ ʧʨʘʚʦʨʫʯ 

ʜʣʷ ʄʍɼ L I-L II, ʘ ʢʨʠʚʽ ʨʦʟʧʦʜʽʣʫ ʜʣʷ ʄʍɼ L II-L III , LIII -L IV, LIV-LV ʟʤʽʱʝʥʽ ʣʽʚʦʨʫʯ ʚʽʜ 
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ʪʝʦʨʝʪʠʯʥʦ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ. ʅʘʡʙʽʣʴʰʘ ʯʘʩʪʦʪʘ ʧʦʢʘʟʥʠʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ 

ʜʽʘʧʘʟʦʥʽ: 7,137ï8,226 ʤʤ ʽ ʩʢʣʘʜʘʻ 75 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ 

ʄʍɼ L I-L II; 7,679ï9,347 ʤʤ ʽ ʩʢʣʘʜʘʻ 82 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ 

ʄʍɼ L II-L III ; 8,525ï9,911 ʤʤ ʽ ʩʢʣʘʜʘʻ 75 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ 

ʄʍɼ L III -L IV; 8,772ï10,25 ʤʤ ʽ ʩʢʣʘʜʘʻ 71 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ 

ʄʍɼ L IV-LV. ʂʦʝʬʽʮʽʻʥʪʠ ʚʘʨʽʘʮʽʡ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʣʘʙʢʽʡ ʤʽʥʣʠʚʦʩʪʽ ʦʟʥʘʢʠ (7,1 %, 

9,8 %, 7,6 %, 7,7 %). 

ʈʦʟʧʦʜʽʣ ʧʦʢʘʟʥʠʢʽʚ ʚʠʩʦʪ ʄʍɼ LI-L II, LII-L III , LIII -L IV, L IV-LV ʫ ʜʽʚʯʘʪ ʪʘ ʚ ʞʽʥʦʢ 

ʥʝ ʚʠʭʦʜʠʪʴ ʟʘ ʤʝʞʽ ʧʨʠʧʫʩʪʠʤʠʭ Ñ3d, ʘ ʚʝʣʠʯʠʥʘ d-ʢʨʠʪʝʨʽʶ ʂʦʣʤʦʛʦʨʦʚʘ-ʉʤʠʨʥʦʚʘ 

ʥʝ ʧʝʨʝʚʠʱʫʻ ʢʨʠʪʠʯʥʠʭ ʚʝʣʠʯʠʥ, ʪʦʤʫ ʨʦʟʧʦʜʽʣ ʟʥʘʯʝʥʴ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʥʘʙʣʠʞʝʥʠʤ 

ʜʦ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ. ɿʘ ʜʘʥʠʤʠ t-ʪʝʩʪʫ ʉʪʴʶʜʝʥʪʘ ʜʣʷ ʥʝʟʘʣʝʞʥʠʭ ʚʠʙʽʨʦʢ 

(ʪʘʙʣʠʮʷ ɻ.17 ʜʦʜʘʪʢʘ) ʧʦʢʘʟʥʠʢʠ ʚʠʩʦʪʠ ʚʠʙʽʨʦʢ ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ ʥʝ ʤʘʶʪʴ ʟʥʘʯʫ ʠɦʭ 

ʚʽʜʤʽʥʥʦʩʪʝʡ, ʪʦʤʫ ʜʘʥʽ ʛʨʫʧʠ ʤʦʞʫʪʴ ʙʫʪʠ ʦʙôʻʜʥʘʥʽ ʚ ʻʜʠʥʫ ʛʨʫʧʫ. 

ʇʦʢʘʟʥʠʢʠ ʚʠʩʦʪ ʄʍɼ LI-L II, L II-L III , LIII -L IV, L IV-LV ʦʙôʻʜʥʘʥʦʾ ʛʨʫʧʠ ʜʽʚʯʘʪ ʽ 

ʞʽʥʦʢ ʩʢʣʘʜʘʶʪʴ: 7,672Ñ0,079 ʤʤ, 8,691Ñ0,108 ʤʤ, 9,223Ñ0,116 ʤʤ, 9,659Ñ0,114 ʤʤ 

(ʜʠʚ. ʨʠʩ. 3.9 ɸ). ʇʦʢʘʟʥʠʢʠ ʤʝʜʽʘʥ ʜʣʷ ʄʍɼ L I-L II, LII-L III  ʥʘ 0,022 ʤʤ ʽ ʥʘ 0,014 ʤʤ 

ʥʠʞʯʝ ʾʭ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ, ʘ ʜʣʷ ʄʍɼ L III -L IV, L IV-LV ʥʘ 0,058 ʤʤ ʪʘ ʥʘ 0,042 ʤʤ 

ʧʝʨʝʚʠʱʫʶʪʴ ʾʭ. ʇʦʢʘʟʥʠʢʠ ʢʦʝʬʽʮʽʻʥʪʽʚ ʘʩʠʤʝʪʨʽʾ ʩʪʘʥʦʚʣʷʪʴ: +0,251, +0,048, -0,168, 

-0,075 ï ʪʦʤʫ ʢʨʠʚʽ ʨʦʟʧʦʜʽʣʫ ʟʤʽʱʝʥʽ ʚʽʜ ʪʝʦʨʝʪʠʯʥʦ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ 

ʧʨʘʚʦʨʫʯ ʜʣʷ ʄʍɼ L I-L II, L II-L III  ʪʘ ʣʽʚʦʨʫʯ ʜʣʷ ʄʍɼ L III -L IV, L IV-LV. ʅʘʡʙʽʣʴʰʘ 

ʯʘʩʪʦʪʘ ʧʦʢʘʟʥʠʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ: 6,965ï8,379 ʤʤ ʽ ʩʢʣʘʜʘʻ 71 % ʚʽʜ 

ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ ʄʍɼ LI-L II; 7,722ï9,659 ʤʤ ʽ ʩʢʣʘʜʘʻ 73 % ʚʽʜ 

ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ ʄʍɼ L II-L III ; 8,204ï10,29 ʤʤ ʽ ʩʢʣʘʜʘʻ 66 % ʚʽʜ 

ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ ʄʍɼ L III -L IV; 8,657ï10,68 ʤʤ ʽ ʩʢʣʘʜʘʻ 64 % ʚʽʜ 

ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ ʄʍɼ L IV-LV (ʨʠʩ. 3.9  ɹ, ʨʠʩ. 3.9 ɺ, ʨʠʩ. 3.9 ɻ, 

ʨʠʩ. 3.9 ɼ). ʂʦʝʬʽʮʽʻʥʪʠ ʚʘʨʽʘʮʽʡ ʩʪʘʥʦʚʣʷʪʴ ʚʽʜʧʦʚʽʜʥʦ: 9,2 %, 11,1 %, 11,2 %, 10,6 %, 

ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʩʝʨʝʜʥʽʡ ʤʽʥʣʠʚʦʩʪʽ ʦʟʥʘʢʠ. 
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ɸ 

ʋʩʝʨʝʜʥʝʥʘ ʚʠʩʦʪʘ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ, ʤʤ
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 ɺ 

ʋʩʝʨʝʜʥʝʥʘ ʚʠʩʦʪʘ ʄʍɼ L2-L3, ʤʤ

K-S d=,06271, p> .20; Lill iefors p> .20
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ʋʩʝʨʝʜʥʝʥʘ ʚʠʩʦʪʘ ʄʍɼ L3-L4, ʤʤ

K-S d=,07197, p> .20; Lil l iefors p> .20
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ʋʩʝʨʝʜʥʝʥʘ ʚʠʩʦʪʘ ʄʍɼ L4-L5, ʤʤ

K-S d=,05620, p> .20; Lil l iefors p> .20
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ʈʠʩ. 3.9. ɼʽʘʛʨʘʤʘ ʨʦʟʤʘʭʫ (ɸ) ʪʘ ʛʽʩʪʦʛʨʘʤʠ ʨʦʟʧʦʜʽʣʫ ʟ ʚʝʣʠʯʠʥʘʤʠ d-ʢʨʠʪʝʨʽʶ 

ʂʦʣʤʦʛʦʨʦʚʘ-ʉʤʠʨʥʦʚʘ ʜʣʷ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʚʠʩʦʪ ʄʍɼ: ɹ ï L I-L II; ɺ ï L II-L III ; 

ɻ ï L III -L IV; ɼ ï L IV-LV ʫ ʛʨʫʧʽ ʜʽʚʯʘʪ ʽ ʞʽʥʦʢ (16ï26 ʨʨ.). 
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ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʧʦʧʝʨʝʯʥʠʭ ʨʦʟʤʽʨʽʚ (ʨʠʩ. 3.10 ɸ) ʄʍɼ L I-L II, LII-L III , LIII -L IV, 

L IV-LV: ʫ ʜʽʚʯʘʪ ï 43,37Ñ0,62 ʤʤ, 45,91Ñ0,67 ʤʤ, 48,06Ñ0,61 ʤʤ, 49,80Ñ0,55 ʤʤ; ʫ ʞʽʥʦʢ 

ï 43,05Ñ0,64 ʤʤ, 45,31Ñ0,64 ʤʤ, 47,94Ñ0,63 ʤʤ, 49,54Ñ0,60 ʤʤ. 

ʇʦʢʘʟʥʠʢʠ ʟʥʘʯʝʥʴ ʤʝʜʽʘʥ ʧʦʧʝʨʝʯʥʠʭ ʨʦʟʤʽʨʽʚ ʄʍɼ L I-L II, LII-L III , LIII-L IV, 

L IV-LV ʫ ʜʽʚʯʘʪ ʥʘ 0,628 ʤʤ, ʥʘ 1,093 ʤʤ, ʥʘ 0,940 ʤʤ ʪʘ ʥʘ 0,696 ʤʤ ʧʝʨʝʚʠʱʫʶʪʴ ʾʭ 

ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ; ʧʦʢʘʟʥʠʢʠ ʢʦʝʬʽʮʽʻʥʪʽʚ ʘʩʠʤʝʪʨʽʾ ʩʪʘʥʦʚʣʷʪʴ -0,424, -0,693, -0,484, 

-1,278 ï ʪʦʤʫ ʢʨʠʚʽ ʨʦʟʧʦʜʽʣʫ ʟʤʽʱʝʥʽ ʣʽʚʦʨʫʯ ʚʽʜ ʪʝʦʨʝʪʠʯʥʦ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ. 

ʅʘʡʙʽʣʴʰʘ ʯʘʩʪʦʪʘ ʧʦʢʘʟʥʠʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ: 38,89ï47,85 ʤʤ ʽ ʩʢʣʘʜʘʻ 62 % 

ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ ʄʍɼ LI-L II; 41,09ï50,72 ʤʤ ʽ ʩʢʣʘʜʘʻ 63 % ʚʽʜ 

ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ ʄʍɼ L II-L III ; 43,66ï52,46 ʤʤ ʽ ʩʢʣʘʜʘʻ 58 % ʚʽʜ 

ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ ʄʍɼ L III -L IV; 45,82ï53,78 ʤʤ ʽ ʩʢʣʘʜʘʻ 71 % ʚʽʜ 

ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ ʄʍɼ L IV-LV. ʂʦʝʬʽʮʽʻʥʪʠ ʚʘʨʽʘʮʽʾ ʩʪʘʥʦʚʣʷʪʴ 

ʚʽʜʧʦʚʽʜʥʦ 10,3 %, 10,5 %, 9,2 %, 8,0 %, ʱʦ ʥʘʙʣʠʞʝʥʽ ʜʦ ʩʣʘʙʢʦʾ ʤʽʥʣʠʚʦʩʪʽ ʦʟʥʘʢʠ. 

ʇʦʢʘʟʥʠʢʠ ʟʥʘʯʝʥʴ ʤʝʜʽʘʥ ʧʦʧʝʨʝʯʥʠʭ ʨʦʟʤʽʨʽʚ ʄʍɼ L I-L II, LII-L III , LIII -L IV ʫ 

ʞʽʥʦʢ (21ï26 ʨʦʢʽʚ) ʥʘ 0,074 ʤʤ, ʥʘ 0,783 ʤʤ ʪʘ ʥʘ 0,325 ʤʤ ʧʝʨʝʚʠʱʫʶʪʴ ʾʭ ʩʝʨʝʜʥʽ 

ʟʥʘʯʝʥʥʷ, ʘ ʜʣʷ ʄʍɼ L IV-LV ʧʦʢʘʟʥʠʢ ʥʘ 0,194 ʤʤ ʤʝʥʰʠʡ ʡʦʛʦ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ; 

ʧʦʢʘʟʥʠʢʠ ʢʦʝʬʽʮʽʻʥʪʽʚ ʘʩʠʤʝʪʨʽʾ ʥʝʛʘʪʠʚʥʽ (-0,493, -1,208, -0,762, -0,124) ï ʪʦʤʫ ʢʨʠʚʽ 

ʨʦʟʧʦʜʽʣʫ ʟʤʽʱʝʥʽ ʣʽʚʦʨʫʯ ʚʽʜ ʪʝʦʨʝʪʠʯʥʦ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ; ʥʘʡʙʽʣʴʰʘ ʯʘʩʪʦʪʘ 

ʧʦʢʘʟʥʠʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ: 39,66ï46,44 ʤʤ ʽ ʩʢʣʘʜʘʻ 68 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ 

ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ ʄʍɼ LI-L II; 41,93ï48,68 ʤʤ ʽ ʩʢʣʘʜʘʻ 75 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ 

ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ ʄʍɼ L II-L III ; 44,61ï51,27 ʤʤ ʽ ʩʢʣʘʜʘʻ 75 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ 

ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ ʄʍɼ LIII -L IV; 46,37ï52,71 ʤʤ ʽ ʩʢʣʘʜʘʻ 64 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ 

ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ ʄʍɼ L IV-LV. ʂʦʝʬʽʮʽʻʥʪʠ ʚʘʨʽʘʮʽʡ ʩʪʘʥʦʚʣʷʪʴ ʚʽʜʧʦʚʽʜʥʦ: 

7,9 %, 7,5 %, 6,9 %, 6,4 % ï ʚ̔ ʜʧʦʚʽʜʘʁ ʪʴ ʩʣʘʙʢʽʡ ʤʽʥʣʠʚʦʩʪʽ ʦʟʥʘʢʠ. 

ʈʦʟʧʦʜʽʣ ʧʦʢʘʟʥʠʢʽʚ ʧʦʧʝʨʝʯʥʠʭ ʨʦʟʤʽʨʽʚ ʄʍɼ LI-L II, L II-L III , LIII -L IV, L IV-LV ʫ 

ʛʨʫʧʽ ʜʽʚʯʘʪ ʪʘ ʛʨʫʧʽ ʞʽʥʦʢ ʥʝ ʚʠʭʦʜʠʪʴ ʟʘ ʤʝʞʽ ʧʨʠʧʫʩʪʠʤʠʭ Ñ3d, ʘ ʚʝʣʠʯʠʥʘ 

d-ʢʨʠʪʝʨʽʶ ʂʦʣʤʦʛʦʨʦʚʘ-ʉʤʠʨʥʦʚʘ ʥʝ ʧʝʨʝʚʠʱʫʻ ʢʨʠʪʠʯʥʠʭ ʚʝʣʠʯʠʥ, ʪʦʤʫ ʨʦʟʧʦʜʽʣ 

ʟʥʘʯʝʥʴ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʥʘʙʣʠʞʝʥʠʤ ʜʦ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʪʘ ʟʘ ʜʘʥʠʤʠ  
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ʇʦʧʝʨʝʯʥʠʡ ʨʦʟʤʽʨ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ, ʤʤ 
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ʇʦʧʝʨʝʯʥʠʡ ʨʦʟʤʽʨ  ʄʍɼ L1-L2, ʤʤ

K-S d=,10482, p> .20; Lilliefors p<,05
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ʇʦʧʝʨʝʯʥʠʡ ʨʦʟʤʽʨ ʄʍɼ L2-L3, ʤʤ

K-S d=,13015, p<,15 ; Lilliefors p<,01
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ɻ 

ʇʦʧʝʨʝʯʥʠʡ ʨʦʟʤʽʨ ʄʍɼ L3-L4, ʤʤ

K-S d=,13554, p<,15 ; Lilliefors p<,01
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ʇʦʧʝʨʝʯʥʠʡ ʨʦʟʤʽʨ ʄʍɼ L4-L5, ʤʤ

K-S d=,09864, p> .20; Li ll iefors p<,10
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ʈʠʩ. 3.10. ɼʽʘʛʨʘʤʘ ʨʦʟʤʘʭʫ (ɸ) ʪʘ ʛʽʩʪʦʛʨʘʤʠ ʨʦʟʧʦʜʽʣʫ ʟ ʚʝʣʠʯʠʥʘʤʠ d-

ʢʨʠʪʝʨʽʶ ʂʦʣʤʦʛʦʨʦʚʘ-ʉʤʠʨʥʦʚʘ ʜʣʷ ʟʥʘʯʝʥʴ ʧʦʧʝʨʝʯʥʦʛʦ ʨʦʟʤʽʨʫ ʄʍɼ: ɹ ï L I-L II; 

ɺ ï L II-L III ; ɻ ï L III -LIV; ɼ ï L IV-LV ʫ ʛʨʫʧ ̔ʜʽʚʯʘʪ ʽ ʞʽʥʦʢ (16ï26 ʨʨ.). 
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tïʪʝʩʪʫ ʉʪʴʶʜʝʥʪʘ ʜʣʷ ʥʝʟʘʣʝʞʥʠʭ ʚʠʙʽʨʦʢ (ʪʘʙʣʠʮʷ ɻ.17 ʜʦʜʘʪʢʘ) ʥʝ ʤʘʶʪʴ 

ʟʥʘʯʫʱʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ, ʪʦʤʫ ʙʫʣʠ ʦʙôʻʜʥʘʥʽ ʚ ʻʜʠʥʫ ʛʨʫʧʫ. 

ʇʦʧʝʨʝʯʥʽ ʨʦʟʤʽʨʠ ʦʙôʻʜʥʘʥʦʾ ʛʨʫʧʠ ʜʽʚʯʘʪ ʽ ʞʽʥʦʢ ʤʘʶʪʴ ʥʘʩʪʫʧʥʽ ʧʦʢʘʟʥʠʢʠ 

(MÑm): 43,26Ñ0,46 ʤʤ, 45,70Ñ0,49 ʤʤ, 48,02Ñ0,45 ʤʤ, 49,71Ñ0,41 ʤʤ (ʨʠʩ. 3.10 ɸ); 

ʧʦʢʘʟʥʠʢʠ ʤʝʜʽʘʥ ʥʘ 0,742 ʤʤ, ʥʘ 1,303 ʤʤ, ʥʘ 0,983 ʤʤ ʪʘ ʥʘ 0,289 ʤʤ ʧʝʨʝʚʠʱʫʶʪʴ 

ʾʭ ʚʽʜʧʦʚʽʜʥʽ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ. ʇʦʢʘʟʥʠʢʠ ʢʦʝʬʽʮʽʻʥʪʽʚ ʘʩʠʤʝʪʨʽʾ ʻ ʥʝʛʘʪʠʚʥʠʤʠ ʽ 

ʜʦʨʽʚʥʶʶʪʴ -0,410, -0,721, -0,527, -1,018 ʚʽʜʧʦʚʽʜʥʦ ï ʪʦʤʫ ʢʨʠʚʽ ʨʦʟʧʦʜʽʣʫ ʟʤʽʱʝʥʽ 

ʣʽʚʦʨʫʯ ʚʽʜ ʪʝʦʨʝʪʠʯʥʦ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ. ʅʘʡʙʽʣʴʰʘ ʯʘʩʪʦʪʘ ʧʦʢʘʟʥʠʢʘ 

ʧʦʧʝʨʝʯʥʦʛʦ ʨʦʟʤʽʨʫ ʜʣʷ ʄʍɼ LI-L II ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ: 39,15ï47,37 ʤʤ ʽ ʩʢʣʘʜʘʻ 

65 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ; ʜʣʷ ʄʍɼ L II-L III  ï 41,34ï50,05 ʤʤ ʽ ʩʢʣʘʜʘʻ 

73 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ; ʜʣʷ ʄʍɼ L III -L IV ï 43,98ï52,06 ʤʤ ʽ ʩʢʣʘʜʘʻ 

68 %; ʜʣʷ ʄʍɼ L IV-LV ï 46,01ï53,41 ʤʤ ʽ ʩʢʣʘʜʘʻ 68 % (ʨʠʩ. 3.10  ɹ, ʨʠʩ. 3.10 ɺ, 

ʨʠʩ. 3.10 ɻ, ʨʠʩ. 3.10 ɼ). ʂʦʝʬʽʮʽʻʥʪʠ ʚʘʨʽʘʮʽʡ ʩʪʘʥʦʚʣʷʪʴ ʚʽʜʧʦʚʽʜʥʦ: 9,5 %, 9,5 %, 

8,4 %, 7,4 % ï ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʣʘʙʢʽʡ ʤʽʥʣʠʚʦʩʪʽ ʦʟʥʘʢʠ. 

ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʩʘʛʽʪʘʣʴʥʠʭ ʨʦʟʤʽʨʽʚ (ʨʠʩ. 3.11 ɸ) ʄʍɼ L I-L II, LII-L III , LIII -L IV, 

L IV-LV ʩʪʘʥʦʚʣʷʪʴ: 31,20Ñ0,43 ʤʤ, 33,51Ñ0,55 ʤʤ, 34,38Ñ0,54 ʤʤ, 35,73Ñ0,52 ʤʤ ʫ 

ʜʽʚʯʘʪ; 31,12Ñ0,45 ʤʤ, 33,48Ñ0,60 ʤʤ, 33,76Ñ0,55 ʤʤ, 35,04Ñ0,62 ʤʤ ʫ ʞʽʥʦʢ. 

ʇʦʢʘʟʥʠʢʠ ʟʥʘʯʝʥʴ ʤʝʜʽʘʥ ʩʘʛʽʪʘʣʴʥʠʭ ʨʦʟʤʽʨʽʚ ʄʍɼ L I-L II, LII-L III , LIII -L IV, LIV-LV ʫ 

ʜʽʚʯʘʪ 16ï20 ʨʦʢʽʚ ʥʘ 0,800 ʤʤ, ʥʘ 0,992 ʤʤ, ʥʘ 0,615 ʤʤ ʪʘ ʥʘ 0,267 ʤʤ ʧʝʨʝʚʠʱʫʶʪʴ 

ʾʭ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ; ʧʦʢʘʟʥʠʢʠ ʢʦʝʬʽʮʽʻʥʪʽʚ ʘʩʠʤʝʪʨʽʾ ʩʪʘʥʦʚʣʷʪʴ: -0,391, -0,594, 

+0,747, +0,414 ï ʪʦʤʫ ʢʨʠʚʽ ʨʦʟʧʦʜʽʣʫ ʟʤʽʱʝʥʽ ʣʽʚʦʨʫʯ ʚʽʜ ʪʝʦʨʝʪʠʯʥʦ ʥʦʨʤʘʣʴʥʦʛʦ 

ʨʦʟʧʦʜʽʣʫ ʜʣʷ ʄʍɼ LI-L II, L II-L III  ʪʘ ʟʤʽʱʝʥʽ ʧʨʘʚʦʨʫʯ ʜʣʷ ʄʍɼ L III -L IV, L IV-LV. 

ʅʘʡʙʽʣʴʰʘ ʯʘʩʪʦʪʘ ʧʦʢʘʟʥʠʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ: 28,10-34,30 ʤʤ ʽ ʩʢʣʘʜʘʻ 

60 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ ʄʍɼ LI-L II; 29,53ï37,49 ʤʤ ʽ ʩʢʣʘʜʘʻ 

71 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ ʄʍɼ L II-L III ; 30,50-38,27 ʤʤ ʽ ʩʢʣʘʜʘʻ 

79 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ ʄʍɼ L III -L IV; 32,01ï39,45 ʤʤ ʽ ʩʢʣʘʜʘʻ 

69 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ ʄʍɼ L IV-LV. ʂʦʝʬʽʮʽʻʥʪʠ ʚʘʨʽʘʮʽʡ 

ʩʪʘʥʦʚʣʷʪʴ ʚʽʜʧʦʚʽʜʥʦ 9,9 %, 11,9 %, 11,3 %, 10,4 %, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʩʝʨʝʜʥʽʡ 

ʤʽʥʣʠʚʦʩʪʽ ʦʟʥʘʢʠ. 
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ʉʘʛʽʪʘʣʴʥʠʡ ʨʦʟʤʽʨ ʄʍɼ L1-L2, ʤʤ

K-S d=,12587, p<,20 ; Lill iefors p<,01
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ʉʘʛʽʪʘʣʴʥʠʡ ʨʦʟʤʽʨ ʄʍɼ L2-L3, ʤʤ

K-S d=,12120, p<,20 ; Lil liefors p<,01
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ʉʘʛʽʪʘʣʴʥʠʡ ʨʦʟʤʽʨ ʄʍɼ L3-L4, ʤʤ

K-S d=,13230, p<,15 ; Lilliefors p<,01
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ʉʘʛʽʪʘʣʴʥʠʡ ʨʦʟʤʽʨ ʄʍɼ L4-L5, ʤʤ

K-S d=,12014, p<,20 ; Lillief ors p<,01
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ʈʠʩ. 3.11. ɼʽʘʛʨʘʤʘ ʨʦʟʤʘʭʫ (ɸ) ʪʘ ʛʽʩʪʦʛʨʘʤʠ ʨʦʟʧʦʜʽʣʫ (ɹ, ɺ) ʟ ʚʝʣʠʯʠʥʘʤʠ 

ʥʝʧʘʨʘʤʝʪʨʠʯʥʦʛʦ d-ʢʨʠʪʝʨʽʶ ʂʦʣʤʦʛʦʨʦʚʘ-ʉʤʠʨʥʦʚʘ ʜʣʷ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ 

ʩʘʛʽʪʘʣʴʥʦʛʦ ʨʦʟʤʽʨʫ ʄʍɼ: ɹ ï LI-L II; ɺ ï L II-L III ; ɻ ï L III-L IV; ɼ ï L IV-LV (ɼ) ʫ ʛʨʫʧʽ 

ʜʽʚʯʘʪ ʽ ʞʽʥʦʢ (16ï26 ʨʨ.). 
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ʇʦʢʘʟʥʠʢʠ ʟʥʘʯʝʥʴ ʤʝʜʽʘʥ ʩʘʛʽʪʘʣʴʥʠʭ ʨʦʟʤʽʨʽʚ ʄʍɼ L II-L III , LIII -L IV, LIV-LV ʫ 

ʞʽʥʦʢ (21ï26 ʨʦʢʽʚ) ʥʘ 0,188 ʤʤ, 0,956 ʤʤ, 0,629 ʤʤ ʧʝʨʝʚʠʱʫʶʪʴ ʟʥʘʯʝʥʥʷ ʾʭ 

ʩʝʨʝʜʥʽʭ ʧʦʢʘʟʥʠʢʽʚ, ʘ ʜʣʷ ʄʍɼ L I-L II ʥʘ 0,042 ʤʤ ʥʠʞʯʝ ʡʦʛʦ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ. 

ʇʦʢʘʟʥʠʢʠ ʢʦʝʬʽʮʽʻʥʪʽʚ ʘʩʠʤʝʪʨʽʾ ʩʪʘʥʦʚʣʷʪʴ: -0,392, -0,719, -0,827, -0,806 ï ʪʦʤʫ 

ʢʨʠʚʽ ʨʦʟʧʦʜʽʣʫ ʟʤʽʱʝʥʘ ʣʽʚʦʨʫʯ ʚʜ̔ ʪʝʦʨʝʪʠʯʥʦ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ. ʅʘʡʙʽʣʴʰʘ 

ʯʘʩʪʦʪʘ ʧʦʢʘʟʥʠʢʽʚ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʘʭ: 28,72ï33,52 ʤʤ ʽ ʩʢʣʘʜʘʻ 79 % ʚʽʜ 

ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ ʄʍɼ LI-L II; 30,34ï36,62 ʤʤ ʽ ʩʢʣʘʜʘʻ 68 % ʚʽʜ 

ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ ʄʍɼ L II-L III ; 30,86ï36,66 ʤʤ ʽ ʩʢʣʘʜʘʻ 68 % ʚʽʜ 

ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ ʄʍɼ L III -L IV; 31,77ï38,31 ʤʤ ʽ ʩʢʣʘʜʘʻ 75 % ʚʽʜ 

ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ ʄʍɼ L IV-LV. ʂʦʝʬʽʮʽʻʥʪʠ ʚʘʨʽʘʮʽʡ ʩʪʘʥʦʚʣʷʪʴ 

ʚʽʜʧʦʚʽʜʥʦ: 7,7 %, 9,4 %, 8,6 %, 9,3 % ï ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʣʘʙʢʽʡ ʤʽʥʣʠʚʦʩʪʽ ʦʟʥʘʢʠ. 

ʈʦʟʧʦʜʽʣ ʧʦʢʘʟʥʠʢʽʚ ʩʘʛʽʪʘʣʴʥʠʭ ʨʦʟʤʽʨʽʚ ʄʍɼ LI-L II, L II-L III , LIII -L IV, L IV-LV ʫ 

ʜʽʚʯʘʪ ʪʘ ʚ ʞʽʥʦʢ ʥʝ ʚʠʭʦʜʠʪʴ ʟʘ ʤʝʞʽ ʧʨʠʧʫʩʪʠʤʠʭ Ñ3d, ʘ ʚʝʣʠʯʠʥʘ d-ʢʨʠʪʝʨʽʶ 

ʂʦʣʤʦʛʦʨʦʚʘ-ʉʤʠʨʥʦʚʘ ʥʝ ʧʝʨʝʚʠʱʫʻ ʢʨʠʪʠʯʥʠʭ ʚʝʣʠʯʠʥ, ʪʦʤʫ ʨʦʟʧʦʜʽʣ ʟʥʘʯʝʥʴ 

ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʥʘʙʣʠʞʝʥʠʤ ʜʦ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʪʘ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ t-ʪʝʩʪʫ 

ʉʪʴʶʜʝʥʪʘ ʜʣʷ ʥʝʟʘʣʝʞʥʠʭ ʚʠʙʽʨʦʢ ʥʝ ʤʘʶʪʴ ʟʥʘʯʫ ʠɦʭ ʚʽʜʤʽʥʥʦʩʪʝʡ (ʪʘʙʣʠʮʷ ɻ.17 

ʜʦʜʘʪʢʘ), ʪʦʤʫ ʚʠʙʽʨʢʠ ʙʫʣʠ ʦʙôʻʜʥʘʥʽ ʚ ʻʜʠʥʫ ʛʨʫʧʫ. 

ɺ ʦʙôʻʜʥʘʥʽʡ ʛʨʫʧʽ ʜʽʚʯʘʪ ʽ ʞʽʥʦʢ (16ï26 ʨʦʢʽʚ) ʧʦʢʘʟʥʠʢʠ ʩʘʛʽʪʘʣʴʥʠʭ ʨʦʟʤʽʨʽʚ 

ʩʢʣʘʜʘʶʪʴ: 31,17Ñ0,32 ʤʤ, 33,50Ñ0,41 ʤʤ, 34,17Ñ0,40 ʤʤ, 35,49Ñ0,40 ʤʤ (ʨʠʩ. 3.11 ɸ). 

ʇʦʢʘʟʥʠʢʠ ʟʥʘʯʝʥʴ ʤʝʜʽʘʥ ʩʘʛʽʪʘʣʴʥʠʭ ʨʦʟʤʽʨʽʚ ʄʍɼ L I-L II, LII-L III , LIII -L IV, LIV-LV ʫ 

ʜʽʚʯʘʪ ʪʘ ʚ ʞʽʥʦʢ 16ï26 ʨʦʢʽʚ ʥʘ 0,503 ʤʤ, ʥʘ 0,501 ʤʤ, ʥʘ 0,833 ʤʤ ʪʘ ʥʘ 0,509 ʤʤ 

ʧʝʨʝʚʠʱʫʶʪʴ ʾʭ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ. ʇʦʢʘʟʥʠʢʠ ʢʦʝʬʽʮʽʻʥʪʽʚ ʘʩʠʤʝʪʨʽʾ ʩʪʘʥʦʚʣʷʪʴ: 

0,383, -0,618, +0,537, +0,132 ï ʪʦʤʫ ʢʨʠʚʽ ʨʦʟʧʦʜʽʣʫ ʟʤʽʱʝʥʘ ʣʽʚʦʨʫʯ ʚʽʜ ʪʝʦʨʝʪʠʯʥʦ 

ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʜʣʷ ʄʍɼ L I-L II, LII-L III ʪʘ ʟʤʽʱʝʥʽ ʧʨʘʚʦʨʫʯ ʜʣʷ ʄʍɼ L III-L IV, 

L IV-LV. ʅʘʡʙʽʣʴʰʘ ʯʘʩʪʦʪʘ ʧʦʢʘʟʥʠʢʽʚ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʘʭ: 28,31ï34,03 ʤʤ ʽ 

ʩʢʣʘʜʘʻ 68 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ ʄʍɼ LI-L II; 29,81ï37,19 ʤʤ ʽ 

ʩʢʣʘʜʘʻ 73 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ ʄʍɼ L II-L III ; 30,60-37,73 ʤʤ ʽ 

ʩʢʣʘʜʘʻ 71 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ ʄʍɼ L III -L IV; 31,93ï39,05 ʤʤ ʽ 

ʩʢʣʘʜʘʻ 78 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ ʄʍɼ L IV-LV (ʨʠʩ. 3.11  ɹ, 
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ʨʠʩ. 3.11 ɺ, ʨʠʩ. 3.11 ɻ, ʨʠʩ. 3.11 ɼ). ʂʦʝʬʽʮʽʻʥʪʠ ʚʘʨʽʘʮʽʡ ʩʪʘʥʦʚʣʷʪʴ ʚʽʜʧʦʚʽʜʥʦ: 

9,2 %, 11,0 %, 10,4 %, 10,0 % ï ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʝʨʝʜʥʽʡ ʤʽʥʣʠʚʦʩʪʽ ʦʟʥʘʢʠ. 

ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʩʫʤ ʨʦʟʤʽʨʽʚ (ʨʠʩ. 3.12 ɸ) ʄʍɼ L I-L II, LII-L III , LIII-L IV, LIV-LV: 

ʫ ʜʽʚʯʘʪ (16ï20 ʨʦʢʽʚ) ʩʢʣʘʜʘʶʪʴ 82,24Ñ1,06 ʤʤ, 88,20Ñ1,26 ʤʤ, 91,68Ñ1,06 ʤʤ, 

95,28Ñ0,91 ʤʤ; ʫ ʞʽʥʦʢ (21ï26 ʨʦʢʽʚ) ʩʢʣʘʜʘʶʪʴ 81,85Ñ1,04 ʤʤ, 87,30Ñ1,21 ʤʤ, 

90,91Ñ1,16 ʤʤ, 94,09Ñ1,16 ʤʤ.  

ʇʦʢʘʟʥʠʢʠ  ʤʝʜʽʘʥ  ʩʫʤ  ʨʦʟʤʽʨʽʚ ʄʍɼ L I-L II, LII-L III , LIII -L IV, LIV-LV ʫ ʜʽʚʯʘʪ  ʥʘ 

1,375 ʤʤ, ʥʘ 2,395 ʤʤ, ʥʘ 1,579 ʤʤ ʪʘ ʥʘ 0,697 ʤʤ ʧʝʨʝʚʠʱʫʶʪʴ ʾʭ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ; 

ʧʦʢʘʟʥʠʢʠ ʢʦʝʬʽʮʽʻʥʪʽʚ ʘʩʠʤʝʪʨʽʾ ʥʝʛʘʪʠʚʥʽ (-0,509, -0,841, -0,546, -0,312) ï ʪʦʤʫ ʢʨʠʚʽ 

ʨʦʟʧʦʜʽʣʫ ʟʤʽʱʝʥʽ ʣʽʚʦʨʫʯ ʚʽʜ ʪʝʦʨʝʪʠʯʥʦ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʜʣʷ ʚʩʽʭ ʧʦʢʘʟʥʠʢʽʚ. 

ʅʘʡʙʽʣʴʰʘ ʯʘʩʪʦʪʘ ʧʦʢʘʟʥʠʢʽʚ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ 

ʩʧʦʩʪʝʨʝʞʝʥʴ: ʜʣʷ ʄʍɼ LI-L II ʚʽʜ 74,57 ʤʤ ʜʦ 89,91 ʤʤ ʽ ʩʢʣʘʜʘʻ 65 %; 79,11ï 97,29 ʤʤ 

ʽ ʩʢʣʘʜʘʻ 69 % ʜʣʷ ʄʍɼ L II-L III ; 84,17ï99,32 ʤʤ ʽ ʩʢʣʘʜʘʻ 62 % ʜʣʷ ʄʍɼ L III -L IV; 

88,73ï101,8 ʤʤ ʽ ʩʢʣʘʜʘʻ 62 % ʜʣʷ ʄʍɼ L IV-LV. ʂʦʝʬʽʮʽʻʥʪʠ ʚʘʨʽʘʮʽʡ ʩʪʘʥʦʚʣʷʪʴ 

ʚʽʜʧʦʚʽʜʥʦ: 9,3 %, 10,3 %, 8,3 %, 6,9 % ï ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʣʘʙʢʽʡ ʤʽʥʣʠʚʦʩʪʽ ʦʟʥʘʢʠ ʜʣʷ 

ʄʍɼ L I-L II, LIII-L IV, LIV-LV ʪʘ ʩʝʨʝʜʥʽʡ ʤʽʥʣʠʚʦʩʪʽ ʦʟʥʘʢʠ ʜʣʷ ʄʍɼ LIɯ-LIɯI. 

ʇʦʢʘʟʥʠʢʠ ʤʝʜʽʘʥ ʩʫʤ ʨʦʟʤʽʨʽʚ ʄʍɼ L I-L II, LII-L III , LIII -L IV, LIV-LV ʫ ʞʽʥʦʢ (21ï

26 ʨʦʢʽʚ) ʥʘ 0,671 ʤʤ, ʥʘ 1,095 ʤʤ, ʥʘ 1,264 ʤʤ ʪʘ ʥʘ 1,253 ʤʤ ʧʝʨʝʚʠʱʫʶʪʴ ʾʭ ʩʝʨʝʜʥʽ 

ʟʥʘʯʝʥʥʷ; ʧʦʢʘʟʥʠʢʠ ʢʦʝʬʽʮʽʻʥʪʽʚ ʘʩʠʤʝʪʨʽʾ ʥʝʛʘʪʠʚʥʽ (-0,773, -1,230, -0,768, -0,398) ï 

ʪʦʤʫ ʢʨʠʚʽ ʨʦʟʧʦʜʽʣʫ ʟʤʽʱʝʥʽ ʣʽʚʦʨʫʯ ʚʽʜ ʪʝʦʨʝʪʠʯʥʦ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʜʣʷ ʚʩʽʭ 

ʧʦʢʘʟʥʠʢʽʚ. ʅʘʡʙʽʣʴʰʘ ʯʘʩʪʦʪʘ ʧʦʢʘʟʥʠʢʽʚ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ 

ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ: ʜʣʷ ʄʍɼ LI-L II 76,34ï87,36 ʤʤ ʽ ʩʢʣʘʜʘʻ 68 %; 80,91ï93,69 ʤʤ ʽ 

ʩʢʣʘʜʘʻ 75 % ʜʣʷ ʄʍɼ L II-L III ; 84,80ï97,05 ʤʤ ʽ ʩʢʣʘʜʘʻ 68 % ʜʣʷ ʄʍɼ L III -L IV; 

87,94-100,2 ʤʤ ʽ ʩʢʣʘʜʘʻ 64 % ʜʣʷ ʄʍɼ L IV-LV.  

ʂʦʝʬʽʮʽʻʥʪʠ ʚʘʨʽʘʮʽʡ ʚʽʜʧʦʚʽʜʥʦ ʩʪʘʥʦʚʣʷʪʴ: 6,7 %, 7,3 %, 6,7 %, 6,5 % ï 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʣʘʙʢʽʡ ʤʽʥʣʠʚʦʩʪʽ ʦʟʥʘʢʠ ʩʫʤ ʨʦʟʤʽʨʽʚ ʄʍɼ L I-L II, LII-L III , LIII -L IV, LIV-

LV ʫ ʞʽʥʦʢ (21ï26 ʨʦʢʽʚ). 
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ʉʫʤʘ ʨʦʟʤʽʨʽʚ ʄʍɼ L1-L2, ʤʤ

K-S d=,09693, p> .20; Lilliefors p<,10
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ʉʫʤʘ ʨʦʟʤʽʨʽʚ ʄʍɼ L2-L3, ʤʤ

K-S d=,12927, p<,15 ; Lilliefors p<,01
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ʉʫʤʘ ʨʦʟʤʽʨʽʚ ʄʍɼ L3-L4, ʤʤ

K-S d=,09972, p> .20; Lilliefors p<,05
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ʉʫʤʘ ʨʦʟʤʽʨʽʚ ʄʍɼ L4-L5, ʤʤ

K-S d=,07717, p> .20; Lilliefors p> .20
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ʈʠʩ. 3.12. ɼʽʘʛʨʘʤʘ ʨʦʟʤʘʭʫ (ɸ) ʪʘ ʛʽʩʪʦʛʨʘʤʠ ʨʦʟʧʦʜʽʣʫ ʟ ʚʝʣʠʯʠʥʘʤʠ 

ʥʝʧʘʨʘʤʝʪʨʠʯʥʦʛʦ d-ʢʨʠʪʝʨʽʶ ʂʦʣʤʦʛʦʨʦʚʘ-ʉʤʠʨʥʦʚʘ ʜʣʷ ʟʥʘʯʝʥʴ ʩʫʤ ʨʦʟʤʽʨʽʚ 

ʄʍɼ: ɹ ï L I-L II; ɺ ï L II-LIII ; ɻ ï L III -L IV; ɼ ï L IV-LV ʫ ʛʨʫʧʽ ʜʽʚʯʘʪ ʽ ʞʽʥʦʢ (16ï26 ʨʨ.). 
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ɺʝʣʠʯʠʥʘ d-ʢʨʠʪʝʨʽʶ ʂʦʣʤʦʛʦʨʦʚʘ-ʉʤʠʨʥʦʚʘ ʥʝ ʧʝʨʝʚʠʱʫʻ ʢʨʠʪʠʯʥʠʭ 

ʚʝʣʠʯʠʥ ʽ ʨʦʟʧʦʜʽʣ ʧʦʢʘʟʥʠʢʽʚ ʩʫʤ ʨʦʟʤʽʨʽʚ ʄʍɼ LI-L II, L II-LIII , LIII -L IV, L IV-LV ʫ ʜʽʚʯʘʪ 

ʪʘ ʚ ʞʽʥʦʢ ʥʝ ʚʠʭʦʜʠʪʴ ʟʘ ʤʝʞʽ ʧʨʠʧʫʩʪʠʤʠʭ Ñ3d, ʪʦʤʫ ʨʦʟʧʦʜʽʣ ʟʥʘʯʝʥʴ ʤʦʞʥʘ 

ʚʚʘʞʘʪʠ ʥʘʙʣʠʞʝʥʠʤ ʜʦ ʥʦʨʤʘʣʴʥʦʛʦ ʪʘ ʧʦʢʘʟʥʠʢʠ t-ʢʨʠʪʝʨʽʶ ʉʪʴʶʜʝʥʪʘ ʜʣʷ 

ʥʝʟʘʣʝʞʥʠʭ ʚʠʙʽʨʦʢ (ʪʘʙʣʠʮʷ ɻ.17 ʜʦʜʘʪʢʘ) ʥʝ ʤʘʶʪʴ ʟʥʘʯʫʱʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ, ʪʦʤʫ 

ʚʠʙʽʨʢʠ ʙʫʣʠ ʦʙôʻʜʥʘʥʽ ʚ ʻʜʠʥʫ ʛʨʫʧʫ. 

ʋ ʦʙôʻʜʥʘʥʽʡ ʛʨʫʧʽ ʜʽʚʯʘʪ ʽ ʞʽʥʦʢ ʩʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ ʩʫʤ ʨʦʟʤʽʨʽʚ (MÑm) ʄʍɼ 

L I-L II, LII-L III , LIII -L IV, LIV-LV ʩʢʣʘʜʘʶʪʴ: 82,10Ñ0,78 ʤʤ, 87,89Ñ0,92 ʤʤ, 91,41Ñ0,80 ʤʤ, 

94,86Ñ0,71 ʤʤ (ʜʠʚ. ʨʠʩ. 3.12 ɸ); ʧʦʢʘʟʥʠʢʠ ʤʝʜʽʘʥ ʥʘ 1,118 ʤʤ, ʥʘ 2,253 ʤʤ, ʥʘ 

1,346  ʤʤ ʪʘ ʥʘ 1,016 ʤʤ ʧʝʨʝʚʠʱʫʶʪʴ ʾʭ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ; ʧʦʢʘʟʥʠʢʠ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʘʩʠʤʝʪʨʽʾ ʥʝʛʘʪʠʚʥʽ ʪʘ ʜʦʨʽʚʥʶʶʪʴ: -0,536, -0,866, -0,559, -0,311 ï ʪʦʤʫ ʢʨʠʚʽ 

ʨʦʟʧʦʜʽʣʫ ʟʤʽʱʝʥʽ ʣʽʚʦʨʫʯ ʚʽʜ ʪʝʦʨʝʪʠʯʥʦ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ; ʥʘʡʙʽʣʴʰʘ ʯʘʩʪʦʪʘ 

ʧʦʢʘʟʥʠʢʽʚ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ (ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ): ʜʣʷ 

ʄʍɼ L I-L II 75,15ï89,06 ʤʤ ʽ ʩʢʣʘʜʘʻ 68 %; 79,67ï96,10 ʤʤ ʽ ʩʢʣʘʜʘʻ 74 % ʜʣʷ ʄʍɼ 

L II-L III ; 84,39ï98,53 ʤʤ ʽ ʩʢʣʘʜʘʻ 61 % ʜʣʷ ʄʍɼ L III -L IV; 88,46ï101,3 ʤʤ ʽ ʩʢʣʘʜʘʻ 64 % 

ʜʣʷ ʄʍɼ L IV-LV (ʨʠʩ. 3.12  ɹ, ʨʠʩ. 3.12 ɺ, ʨʠʩ. 3.12 ɻ, ʨʠʩ. 3.12 ɼ). ʂʦʝʬʽʮʽʻʥʪʠ 

ʚʘʨʽʘʮʽʡ ʩʪʘʥʦʚʣʷʪʴ ʚʽʜʧʦʚʽʜʥʦ: 8,5 %, 9,3 %, 7,8 %, 6,7 % ï ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʣʘʙʢʽʡ 

ʤʽʥʣʠʚʦʩʪʽ ʦʟʥʘʢʠ. ʈʦʟʧʦʜʽʣʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ ʚʠʟʥʘʯʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʫʤ ʨʦʟʤʽʨʽʚ 

ʄʍɼ, ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ ʧʦʢʘʟʥʠʢʘ ʩʫʤʠ ʨʦʟʤʽʨʽʚ ʄʍɼ L II-L III  ʚ ʛʨʫʧʽ ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ 

(16ï26 ʨʦʢʽʚ), ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʥʦʨʤʘʣʴʥʠʤ, ʪʦʤʫ ʱʦ ʜʚʦʙʽʯʥʠʡ d-ʢʨʠʪʝʨʽʡ 

ʂʦʣʤʦʛʦʨʦʚʘ-ʉʤʠʨʥʦʚʘ ʥʝ ʧʝʨʝʚʠʱʫʚʘʚ ʢʨʠʪʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ. 

ʆʮʽʥʢʘ ʚʠʟʥʘʯʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʄʍɼ L I-L II, LII-L III , LIII -L IV, LIV-LV 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʘ ʧʝʨʝʚʘʞʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ ʄʍɼ ʫ ʛʨʫʧʽ ʶʥʘʢʽʚ ʽ 

ʯʦʣʦʚʽʢʽʚ (18ï28 ʨʦʢʽʚ) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ (16ï26 ʨʦʢʽʚ). ɿʥʘʯʝʥʥʷ 

ʩʝʨʝʜʠʥʥʠʭ ʚʠʩʦʪ ʫ ʛʨʫʧʽ ʜʽʚʯʘʪ ʽ ʞʽʥʦʢ ʙʫʣʠ ʤʝʥʰʽ ʥʘ 19,0 %, 11,0 %, 13,4 %, 13,4 % 

ʜʣʷ ʚʽʜʧʦʚʽʜʥʠʭ ʄʍɼ L I-L II, LII-L III , LIII -L IV, LIV-LV. ʇʦʢʘʟʥʠʢ ʚʠʩʦʪʠ ʄʍɼ L I-L II, 

L II-L III , LIII -L IV ʧʝʨʝʚʘʞʘʚ ʫ ʛʨʫʧʽ ʶʥʘʢʽʚ ʪʘ ʯʦʣʦʚʽʢʽʚ ʥʘ 9,9 %, 2,4 %, 0,7 %, ʥʘ ʚʽʜʤʽʥʫ 

ʚʽʜ ʚʠʩʦʪʠ ʄʍɼ L IV-LV, ʱʦ ʙʫʣʘ ʥʘ 1,7 % ʙʽʣʴʰʘ ʚ ʛʨʫʧʽ  ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ. ʇʝʨʝʚʘʞʘʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ ʧʦʧʝʨʝʯʥʠʭ ʨʦʟʤʽʨʽʚ ʄʍɼ L I-L II, LII-L III , LIII -L IV, LIV-LV ʫ ʛʨʫʧʽ ʶʥʘʢʽʚ ʪʘ 
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ʯʦʣʦʚʽʢʽʚ ʥʘʜ ʛʨʫʧʦʶ ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ ʩʪʘʥʦʚʠʪʴ: 18,5 %, 17,2 %, 15,3 %, 13,6 %, ʜʣʷ 

ʩʘʛʽʪʘʣʴʥʠʭ ʨʦʟʤʽʨʽʚ ï 22,6 %, 18,6 %, 17,8 %, 17,0 % ʚʽʜʧʦʚʽʜʥʦ. ʇʦʢʘʟʥʠʢʠ ʩʫʤʠ 

ʨʦʟʤʽʨʽʚ ʚʽʜʧʦʚʽʜʥʠʭ ʄʍɼ ʧʝʨʝʚʘʞʘʣʠ ʚ ʶʥʘʢʽʚ ʪʘ ʯʦʣʦʚʽʢʽʚ ʥʘ 18,8 %, 15,8 %, 

14,0 %, 13,1 %. 

ɺʽʜʟʥʘʯʝʥʦ ʥʘʷʚʥʽʩʪʴ ʟʨʦʩʪʘʥʥʷ ʚʝʣʠʯʠʥ ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ ʄʍɼ ʫ ʢʘʫʜʘʣʴʥʦʤʫ 

ʥʘʧʨʷʤʢʫ ʷʢ ʫ ʛʨʫʧʽ ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ, ʪʘʢ ʽ ʚ ʛʨʫʧʽ  ʁ ʥʘʢʽʚ ʪʘ ʯʦʣʦʚʽʢʽʚ. ɼʣʷ ʧʦʢʘʟʥʠʢʽʚ 

ʚʠʩʦʪʠ (MÑSD) ʚʽʜ 7,672Ñ0,707 ʤʤ ʪʘ ʚʽʜ 8,429Ñ0,582 ʤʤ ʜʣʷ ʄʍɼ L I-LII ʜʦ 

9,670Ñ1,014 ʤʤ ʪʘ ʜʦ 9,508Ñ0,852 ʤʤ ʜʣʷ ʄʍɼ L IV-LV; ʜʣʷ ʧʦʢʘʟʥʠʢʽʚ ʧʦʧʝʨʝʯʥʦʛʦ 

ʨʦʟʤʽʨʫ ʚʽʜ 43,26Ñ4,11 ʤʤ ʪʘ ʚʽʜ 51,26Ñ2,70 ʤʤ ʜʣʷ ʄʍɼ L I-L II ʜʦ 49,71Ñ3,70 ʤʤ ʪʘ ʜʦ 

56,47Ñ3,04 ʤʤ ʜʣʷ ʄʍɼ L IV-LV; ʜʣʷ ʧʦʢʘʟʥʠʢʽʚ ʩʘʛʽʪʘʣʴʥʦʛʦ ʨʦʟʤʽʨʫ ʚʽʜ 

31,17Ñ2,86 ʤʤ ʪʘ ʚʽʜ 38,21Ñ2,26 ʤʤ ʜʣʷ ʄʍɼ L I-L II ʜʦ 35,49Ñ3,56 ʤʤ ʪʘ ʜʦ 

41,52Ñ2,32 ʤʤ ʜʣʷ ʄʍɼ L IV-LV; ʜʣʷ ʧʦʢʘʟʥʠʢʽʚ ʩʫʤʠ ʨʦʟʤʽʨʽʚ ʚʽʜ 82,10Ñ6,96 ʤʤ ʪʘ ʚʽʜ 

97,58Ñ4,68 ʤʤ ʜʣʷ ʄʍɼ L I-L II ʜʦ 94,86Ñ6,40 ʤʤ ʪʘ ʜʦ 107,3Ñ5,4 ʤʤ ʜʣʷ ʄʍɼ L IV-LV ï 

ʫ ʛʨʫʧʽ ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ ʪʘ ʚ ʛʨʫʧʽ ʶʥʘʢʽʚ ʪʘ ʯʦʣʦʚʽʢʽʚ ʚʽʜʧʦʚʽʜʥʦ. 
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3.3. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʢʘʟʥʠʢʽʚ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʫ ʥʦʨʤʽ 

 

3.3.1. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʢʘʟʥʠʢʽʚ ʶʥʘʢʽʚ, ʯʦʣʦʚʽʢʽʚ ʧʝʨʰʦʛʦ ʧʝʨʽʦʜʫ ʟʨʽʣʦʛʦ 

ʚʽʢʫ ʽ ʦʙôʻʜʥʘʥʦʾ ʛʨʫʧʠ ʶʥʘʢʽʚ ʽ ʯʦʣʦʚʽʢʽʚ (18ï28 ʨʨ.) 

ʉʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʄʍɼ L I-L II, LII-L III , LIII -L IV, 

L IV-LV ʫ ʶʥʘʢʽʚ (ʪʘʙʣʠʮʷ ɻ.10) ʪʘ ʯʦʣʦʚʽʢʽʚ (ʪʘʙʣʠʮʷ ɻ.11 ʜʦʜʘʪʢʘ) ʫ ʥʦʨʤʽ (MÑm): ʫ 

ʶʥʘʢʽʚ ʩʢʣʘʜʘʶʪʴ 4,168Ñ0,058, 4,000Ñ0,054, 3,904Ñ0,051, 3,797Ñ0,052; ʫ ʯʦʣʦʚʽʢʽʚ 

ʩʢʣʘʜʘʶʪʴ 4,167Ñ0,076, 3,979Ñ0,072, 3,858Ñ0,069, 3,799Ñ0,077 (ʨʠʩ. 3.13 ɸ).  

ʇʦʢʘʟʥʠʢʠ ʟʥʘʯʝʥʴ ʤʝʜʽʘʥ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʫ ʶʥʘʢʽʚ (17ï21 

ʨʦʢʽʚ): ʜʣʷ ʄʍɼ LI-L II, L III -L IV ʥʘ 0,022, ʥʘ 0,002 ʚʠʱʝ ʾʭ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ, ʘ ʜʣʷ ʄʍɼ 

L II-L III , LIV-LV ʥʘ 0,003 ʥʠʞʯʝ ʾʭ ʩʝʨʝʜʥʽʭ ʧʦʢʘʟʥʠʢʽʚ; ʧʦʢʘʟʥʠʢʠ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʘʩʠʤʝʪʨʽʾ ʨʦʟʧʦʜʽʣʫ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʦʟʠʪʠʚʥʽ ʪʘ ʜʦʨʽʚʥʶʶʪʴ +0,173, 

+0,057, +0,170, +0,121 ʚʽʜʧʦʚʽʜʥʦ, ʪʦʤʫ ʢʨʠʚʽ ʨʦʟʧʦʜʽʣʫ ʟʤʽʱʝʥʽ ʧʨʘʚʦʨʫʯ ʚʽʜ 

ʪʝʦʨʝʪʠʯʥʦ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ; ʥʘʡʙʽʣʴʰʘ ʯʘʩʪʦʪʘ ʧʦʢʘʟʥʠʢʽʚ ʟʥʘʭʦʜʠʪʴʩʷ ʚ 

ʜʽʘʧʘʟʦʥʽ (ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ): ʜʣʷ ʄʍɼ LI-L II 3,772ï4,514 ʽ ʩʢʣʘʜʘʻ 

71 %; 3,631ï4,325 ʽ ʩʢʣʘʜʘʻ 73 % ʜʣʷ ʄʍɼ L II-L III ; 3,555ï4,223 ʽ ʩʢʣʘʜʘʻ 71 % ʜʣʷ 

ʄʍɼ L III -L IV; 3,441ï4,100 ʽ ʩʢʣʘʜʘʻ 73 % ʜʣʷ ʄʍɼ L IV-LV; ʢʦʝʬʽʮʽʻʥʪʠ ʚʘʨʽʘʮʽʡ 

ʩʪʘʥʦʚʣʷʪʴ ʚʽʜʧʦʚʽʜʥʦ 9,3 %, 9,0 %, 8,7 %, 9,3 %, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʩʣʘʙʢʽʡ ʤʽʥʣʠʚʦʩʪʽ 

ʦʟʥʘʢʠ.  

ʇʦʢʘʟʥʠʢʠ ʟʥʘʯʝʥʴ ʤʝʜʽʘʥ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʫ ʯʦʣʦʚʽʢʽʚ (22ï28 

ʨʦʢʽʚ): ʜʣʷ ʄʍɼ LI-L II, L II-L III , LIII -L IV ʥʘ 0,025, ʥʘ 0,024 ʪʘ ʥʘ 0,021 ʧʝʨʝʚʠʱʫʶʪʴ ʾʭ 

ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ, ʘ ʜʣʷ ʄʍɼ L IV-LV ʥʘ 0,015 ʥʠʞʯʝ ʡʦʛʦ ʩʝʨʝʜʥʴʦʛʦ ʧʦʢʘʟʥʠʢʘ; 

ʧʦʢʘʟʥʠʢʠ ʢʦʝʬʽʮʽʻʥʪʽʚ ʘʩʠʤʝʪʨʽʾ ʨʦʟʧʦʜʽʣʫ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʩʪʘʥʦʚʣʷʪʴ 

-0,298, -0,205, -0,010, +0,051 ʚʽʜʧʦʚʽʜʥʦ, ʪʦʤʫ ʢʨʠʚʽ ʨʦʟʧʦʜʽʣʫ ʟʤʽʱʝʥʽ ʣʽʚʦʨʫʯ ʜʣʷ 

ʄʍɼ LI-L II, L II-L II, LIII -L IV ʪʘ ʧʨʘʚʦʨʫʯ ʜʣʷ ʄʍɼ L IV-LV ʚʽʜ ʪʝʦʨʝʪʠʯʥʦ ʥʦʨʤʘʣʴʥʦʛʦ 

ʨʦʟʧʦʜʽʣʫ; ʥʘʡʙʽʣʴʰʘ ʯʘʩʪʦʪʘ ʧʦʢʘʟʥʠʢʽʚ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ (ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ 

ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ): ʜʣʷ ʄʍɼ LI-L II 3,737ï4,488 ʽ ʩʢʣʘʜʘʻ 66 %; 3,575ï4,290 ʽ ʩʢʣʘʜʘʻ 

66 % ʜʣʷ ʄʍɼ L II-L III ; 3,472ï4,194 ʽ ʩʢʣʘʜʘʻ 69 % ʜʣʷ ʄʍɼ L III-L IV; 3,373ï4,100 ʽ 

ʩʢʣʘʜʘʻ 62 % ʜʣʷ ʄʍɼ L IV-LV. ʢʦʝʬʽʮʽʻʥʪʠ ʚʘʨʽʘʮʽʡ ʩʪʘʥʦʚʣʷʪʴ ʚʽʜʧʦʚʽʜʥʦ: 9,8 %, 

9,7 %,  9,6 %, 10,9 % ï ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʣʘʙʢʽʡ ʤʽʥʣʠʚʦʩʪʽ ʦʟʥʘʢʠ (ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ  
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ʈʠʩ. 3.13. ɼʽʘʛʨʘʤʘ ʨʦʟʤʘʭʫ (ɸ) ʪʘ ʛʽʩʪʦʛʨʘʤʠ ʨʦʟʧʦʜʽʣʫ ʟ ʚʝʣʠʯʠʥʘʤʠ d-

ʢʨʠʪʝʨʽʶ ʂʦʣʤʦʛʦʨʦʚʘ-ʉʤʠʨʥʦʚʘ ʜʣʷ ʧʦʢʘʟʥʠʢʽʚ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʄʍɼ: ɹ ï L I-L II; ɺ ï L II-LIII ; ɻ ï L III -L IV; ɼ ï L IV-LV  ʫ ʶʥʘʢʽʚ ʽ ʯʦʣʦʚʽʢʽʚ (17-28 ʨʨ.). 
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ʄʍɼ L IV-LV ï ʩʝʨʝʜʥʷ ʤʽʥʣʠʚʩ̔ʪɹ ʦʟʥʘʢʠ). 

ʈʦʟʧʦʜʽʣ ʧʦʢʘʟʥʠʢʽʚ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʄʍɼ LI-L II, L II-L III , LIII -LIV, 

L IV-LV ʫ ʶʥʘʢʽʚ ʪʘ ʚ ʯʦʣʦʚʽʢʽʚ ʥʝ ʚʠʭʦʜʠʪʴ ʟʘ ʤʝʞʽ ʧʨʠʧʫʩʪʠʤʠʭ Ñ3d, ʘ ʚʝʣʠʯʠʥʘ 

d-ʢʨʠʪʝʨʽʶ ʂʦʣʤʦʛʦʨʦʚʘ-ʉʤʠʨʥʦʚʘ ʥʝ ʧʝʨʝʚʠʱʫʻ ʢʨʠʪʠʯʥʠʭ ʚʝʣʠʯʠʥ, ʪʦʤʫ ʨʦʟʧʦʜʽʣ 

ʟʥʘʯʝʥʴ ʻ ʥʘʙʣʠʞʝʥʠʤ ʜʦ ʥʦʨʤʘʣʴʥʦʛʦ; ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ t-ʪʝʩʪʫ ʉʪʴʶʜʝʥʪʘ ʜʣʷ 

ʥʝʟʘʣʝʞʥʠʭ ʚʠʙʽʨʦʢ (ʪʘʙʣʠʮʷ ɻ.16 ʜʦʜʘʪʢʘ) ʥʝ ʤʘʶʪʴ ʟʥʘʯʫ ʠɦʭ ʚʽʜʤʽʥʥʦʩʪʝʡ, ʪʦʤʫ 

ʚʠʙʽʨʢʠ ʙʫʣʠ ʦʙôʻʜʥʘʥʽ ʚ ʻʜʠʥʫ ʛʨʫʧʫ. 

ɺ ʦʙôʻʜʥʘʥʽʡ ʛʨʫʧʽ ʶʥʘʢʽʚ ʪʘ ʯʦʣʦʚʽʢʽʚ (ʪʘʙʣʠʮʷ ɻ.12) ʩʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ 

ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʩʢʣʘʜʘʶʪʴ 4,168Ñ0,046, 3,992Ñ0,043, 3,886Ñ0,041, 

3,798Ñ0,044 (ʜʠʚ. ʨʠʩ. 3.13 ɸ). ʇʦʢʘʟʥʠʢʠ ʟʥʘʯʝʥʴ ʤʝʜʽʘʥ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʭ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʫ ʶʥʘʢʽʚ ʪʘ ʯʦʣʦʚʽʢʽʚ 17ï28 ʨʦʢʽʚ: ʜʣʷ ʄʍɼ LI-L II, L II-L III , LIII-L IV ʥʘ 

0,024, ʥʘ 0,003 ʽ ʥʘ 0,010 ʚʠʱʽ ʾʭ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ, ʘ ʜʣʷ ʄʍɼ L IV-LV ʥʘ 0,020 ʥʠʞʯʝ 

ʡʦʛʦ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ; ʧʦʢʘʟʥʠʢʠ ʢʦʝʬʽʮʽʻʥʪʽʚ ʘʩʠʤʝʪʨʽʾ ʨʦʟʧʦʜʽʣʫ ʩʦʤʘʪʦ-

ʜʠʩʢʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʩʪʘʥʦʚʣʷʪʴ -0,024, -0,059, +0,073, +0,086 ʚʽʜʧʦʚʽʜʥʦ, ʪʦʤʫ ʢʨʠʚʽ 

ʨʦʟʧʦʜʽʣʫ ʟʤʽʱʝʥʘ ʧʨʘʚʦʨʫʯ ʚʽʜ ʪʝʦʨʝʪʠʯʥʦ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʜʣʷ ʄʍɼ L III -L IV, 

L IV-LV ʪʘ ʣʽʚʦʨʫʯ ï ʜʣʷ ʄʍɼ L I-L II, L II-L III ; ʥʘʡʙʽʣʴʰʘ ʯʘʩʪʦʪʘ ʧʦʢʘʟʥʠʢʽʚ ʟʥʘʭʦʜʠʪʴʩʷ 

ʚ ʜʽʘʧʘʟʦʥʽ (ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ): ʜʣʷ ʄʍɼ LI-L II 3,761ï4,502 ʽ ʩʢʣʘʜʘʻ 

66 %; 3,611ï4,310 ʽ ʩʢʣʘʜʘʻ 69 % ʜʣʷ ʄʍɼ L II-L III ; 3,524ï4,210 ʽ ʩʢʣʘʜʘʻ 68 % ʜʣʷ 

ʄʍɼ L III -L IV; 3,416ï4,098 ʽ ʩʢʣʘʜʘʻ 69 % ʜʣʷ ʄʍɼ L IV-LV (ʨʠʩ. 3.13  ɹ, ʨʠʩ. 3.13 ɺ, 

ʨʠʩ. 3.13 ɻ, ʨʠʩ. 3.13 ɼ). ʂʦʝʬʽʮʽʻʥʪʠ ʚʘʨʽʘʮʽʡ ʩʪʘʥʦʚʣʷʪʴ ʚʽʜʧʦʚʽʜʥʦ: 9,4 %, 9,2 %, 

9,0 %, 9,9 %, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʩʣʘʙʢʽʡ ʤʽʥʣʠʚʦʩʪʽ ʦʟʥʘʢʠ. 

 

3.3.2. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʢʘʟʥʠʢʽʚ ʜʽʚʯʘʪ, ʞʽʥʦʢ ʧʝʨʰʦʛʦ ʧʝʨʽʦʜʫ ʟʨʽʣʦʛʦ 

ʚʽʢʫ ʽ ʦʙôʻʜʥʘʥʦʾ ʛʨʫʧʠ ʜʽʚʯʘʪ ʽ ʞʽʥʦʢ (16ï26 ʨʨ.) 

ɿʥʘʯʝʥʥʷ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʄʍɼ LI-L II, LII-L III , LIII -L IV, LIV-LV ʫ 

ʜʽʚʯʘʪ (ʪʘʙʣʠʮʷ ɻ.13) ʪʘ ʞʽʥʦʢ (ʪʘʙʣʠʮʷ ɻ.14)  ʚ ʥʦʨʤʽ. ʉʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ ʩʦʤʘʪʦ-

ʜʠʩʢʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʜʣʷ ʚʽʜʧʦʚʽʜʥʠʭ ʄʍɼ (MÑm): ʫ ʜʽʚʯʘʪ (16ï20 ʨʦʢʽʚ) ʩʢʣʘʜʘʶʪʴ 
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4,268Ñ0,073, 3,986Ñ0,070, 3,824Ñ0,065, 3,674Ñ0,060; ʫ ʞʽʥʦʢ (21ï26 ʨʦʢʽʚ) ʩʢʣʘʜʘʶʪʴ 

4,182Ñ0,089, 3,928Ñ0,091, 3,771Ñ0,090, 3,639Ñ0,080 (ʨʠʩ. 3.14 ɸ). 

ʇʦʢʘʟʥʠʢʠ ʤʝʜʽʘʥ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʫ ʜʽʚʯʘʪ (16ï20 ʨʦʢʽʚ): ʜʣʷ 

ʄʍɼ LI-L II, L II-L III  ʥʘ 0,049, ʥʘ 0,073 ʥʠʞʯʽ ʾʭ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ, ʘ ʜʣʷ ʄʍɼ L IV-LV ʥʘ 

0,025 ʚʠʱʝ ʡʦʛʦ ʩʝʨʝʜʥʴʦʛʦ ʧʦʢʘʟʥʠʢʘ; ʤʝʜʽʘʥʘ ʪʘ ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ʜʣʷ ʄʍɼ L III -L IV 

ʤʘʶʪʴ ʦʜʥʘʢʦʚʽ ʟʥʘʯʝʥʥʷ; ʧʦʢʘʟʥʠʢʠ ʢʦʝʬʽʮʽʻʥʪʽʚ ʘʩʠʤʝʪʨʽʾ ʨʦʟʧʦʜʽʣʫ ʩʦʤʘʪʦ-

ʜʠʩʢʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʩʪʘʥʦʚʣʷʪʴ +0,258, +0,202, +0,375, +0,430 ʚʽʜʧʦʚʽʜʥʦ, ʪʦʤʫ 

ʢʨʠʚʽ ʨʦʟʧʦʜʽʣʫ ʟʤʽʱʝʥʽ ʧʨʘʚʦʨʫʯ ʚʽʜ ʪʝʦʨʝʪʠʯʥʦ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ; ʥʘʡʙʽʣʴʰʘ 

ʯʘʩʪʦʪʘ ʧʦʢʘʟʥʠʢʽʚ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ (ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ): ʜʣʷ 

ʄʍɼ LI-L II 3,735ï4,764 ʽ ʩʢʣʘʜʘʻ 69 %; 3,476ï4,460 ʽ ʩʢʣʘʜʘʻ 67 % ʜʣʷ ʄʍɼ L II-L III ; 

3,341ï4,270 ʽ ʩʢʣʘʜʘʻ 71 % ʜʣʷ ʄʍɼ L III -L IV; 3,222ï4,097 ʽ ʩʢʣʘʜʘʻ 67 % ʜʣʷ ʄʍɼ 

L IV-LV. ʂʦʝʬʽʮʽʻʥʪʠ ʚʘʨʽʘʮʽʡ ʩʪʘʥʦʚʣʷʪʴ ʚʽʜʧʦʚʽʜʥʦ: 12,3 %, 12,7 %, 12,2 %, 11,9 % ï 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʝʨʝʜʥʽʡ ʤʽʥʣʠʚʦʩʪʽ ʦʟʥʘʢʠ. 

ʇʦʢʘʟʥʠʢʠ ʤʝʜʽʘʥ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʫ ʞʽʥʦʢ (21ï26 ʨʦʢʽʚ) ʜʣʷ ʄʍɼ 

L I-L II, L II-L III , LIII -L IV, L IV-LV ʥʘ 0,043, ʥʘ 0,019, ʥʘ 0,024 ʪʘ ʥʘ 0,018 ʚʠʱʝ ʾʭ ʩʝʨʝʜʥʽʭ 

ʟʥʘʯʝʥʴ; ʧʦʢʘʟʥʠʢʠ ʢʦʝʬʽʮʽʻʥʪʽʚ ʘʩʠʤʝʪʨʽʾ ʨʦʟʧʦʜʽʣʫ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʩʪʘʥʦʚʣʷʪʴ +0,115, +0,183, +0,440, +0,432 ʚʽʜʧʦʚʽʜʥʦ, ʪʦʤʫ ʢʨʠʚʽ ʨʦʟʧʦʜʽʣʫ ʟʤʽʱʝʥʽ 

ʧʨʘʚʦʨʫʯ ʚʽʜ ʪʝʦʨʝʪʠʯʥʦ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ; ʥʘʡʙʽʣʴʰʘ ʯʘʩʪʦʪʘ ʧʦʢʘʟʥʠʢʽʚ 

ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ (ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ): ʜʣʷ ʄʍɼ LI-L II ï 3,713ï

4,636 ʽ ʩʢʣʘʜʘʻ 75 %; 3,448ï4,393 ʽ ʩʢʣʘʜʘʻ 68 % ʜʣʷ ʄʍɼ L II-L III ; 3,289ï4,239 ʽ ʩʢʣʘʜʘʻ 

75 % ʜʣʷ ʄʍɼ L III -L IV; 3,205ï4,060 ʽ ʩʢʣʘʜʘʻ 68 % ʜʣʷ ʄʍɼ L IV-LV. ʂʦʝʬʽʮʽʻʥʪʠ 

ʚʘʨʽʘʮʽʡ ʩʪʘʥʦʚʣʷʪʴ ʚʽʜʧʦʚʽʜʥʦ: 11,2 %, 12,3 %, 12,7 %, 11,7 % ï ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʩʝʨʝʜʥʽʡ ʤʽʥʣʠʚʦʩʪʽ ʦʟʥʘʢʠ. 

ʈʦʟʧʦʜʽʣ ʧʦʢʘʟʥʠʢʽʚ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʄʍɼ LI-L II, L II-L III , LIII-L IV, 

L IV-LV ʫ ʛʨʫʧʽ ʜʽʚʯʘʪ ʪʘ ʚ ʛʨʫʧʽ ʞ̔ ʥʦʢ ʥʝ ʚʠʭʦʜʠʪʴ ʟʘ ʤʝʞʽ ʧʨʠʧʫʩʪʠʤʠʭ Ñ3d, ʘ 

ʚʝʣʠʯʠʥʘ d-ʢʨʠʪʝʨʽʶ ʂʦʣʤʦʛʦʨʦʚʘ-ʉʤʠʨʥʦʚʘ ʥʝ ʧʝʨʝʚʠʱʫʻ ʢʨʠʪʠʯʥʠʭ ʚʝʣʠʯʠʥ, ʪʦʤʫ 

ʨʦʟʧʦʜʽʣ ʟʥʘʯʝʥʴ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʥʘʙʣʠʞʝʥʠʤ ʜʦ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ. ɿʘ 

ʧʦʢʘʟʥʠʢʘʤʠ t-ʪʝʩʪʫ ʉʪʴʶʜʝʥʪʘ ʜʣʷ ʥʝʟʘʣʝʞʥʠʭ ʚʠʙʽʨʦʢ (ʪʘʙʣʠʮʷ ɻ.17 ʜʦʜʘʪʢʘ) 

ʚʠʙʽʨʢʠ ʥʝ ʤʘʶʪʴ ʟʥʘʯʫ ʠɦʭ ʚʽʜʤʽʥʥʦʩʪʝʡ, ʪʦʤʫ ʙʫʣʠ ʦʙôʻʜʥʘʥʽ ʚ ʻʜʠʥʫ ʛʨʫʧʫ. 
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ʈʠʩ. 3.14. ɼʽʘʛʨʘʤʘ ʨʦʟʤʘʭʫ (ɸ) ʪʘ ʛʽʩʪʦʛʨʘʤʠ ʨʦʟʧʦʜʽʣʫ ʟ ʚʝʣʠʯʠʥʘʤʠ d-ʢʨʠʪʝʨʽʶ 

ʂʦʣʤʦʛʦʨʦʚʘ-ʉʤʠʨʥʦʚʘ ʜʣʷ ʧʦʢʘʟʥʠʢʽʚ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʄʍɼ: 

ɹ ï L I-L II; ɺ ï L II-L III ; ɻ ï L III -L IV; ɼ ï L IV-LV ʜʽʚʯʘʪ ʽ ʞʽʥʦʢ (16ï26 ʨʨ.). 
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ɺ ʦʙôʻʜʥʘʥʽʡ ʛʨʫʧʽ ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ (16ï26 ʨʦʢʽʚ) ʧʦʢʘʟʥʠʢʠ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʭ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʄʍɼ LI-L II, L II-L III , LIII -L IV, L IV-LV (ʪʘʙʣʠʮʷ ɻ.15) ʩʢʣʘʜʘʶʪʴ: 4,238Ñ0,055, 

3,966Ñ0,056, 3,806Ñ0,052, 3,662Ñ0,048 (ʜʠʚ. ʨʠʩ. 3.14 ɸ). ʇʦʢʘʟʥʠʢʠ ʟʥʘʯʝʥʴ ʤʝʜʽʘʥ 

ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʜʣʷ ʄʍɼ LI-L II, L II-L III , LIV-LV ʥʘ 0,013, ʥʘ 0,033 ʪʘ ʥʘ 

0,005 ʥʠʞʯʽ ʾʭ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ, ʘ ʜʣʷ ʄʍɼ L III -L IV ʥʘ 0,011 ʚʠʱʝ ʡʦʛʦ ʩʝʨʝʜʥʴʦʛʦ 

ʟʥʘʯʝʥʥʷ. ʇʦʢʘʟʥʠʢʠ ʢʦʝʬʽʮʽʻʥʪʽʚ ʘʩʠʤʝʪʨʽʾ ʨʦʟʧʦʜʽʣʫ ʻ ʧʦʟʠʪʠʚʥʠʤʠ ʪʘ ʜʦʨʽʚʥʶʶʪʴ: 

+0,242, +0,201, +0,386, +0,426 ʚʽʜʧʦʚʽʜʥʦ, ï ʪʦʤʫ ʢʨʠʚʽ ʨʦʟʧʦʜʽʣʫ ʟʤʽʱʝʥʽ ʧʨʘʚʦʨʫʯ 

ʚʽʜ ʪʝʦʨʝʪʠʯʥʦ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ. ʅʘʡʙʽʣʴʰʘ ʯʘʩʪʦʪʘ ʧʦʢʘʟʥʠʢʽʚ ʟʥʘʭʦʜʠʪʴʩʷ ʚ 

ʜʽʘʧʘʟʦʥʽ (ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ): ʜʣʷ ʄʍɼ LI-L II 3,728ï4,718 ʽ ʩʢʣʘʜʘʻ 

69 %; 3,469ï4,434 ʽ ʩʢʣʘʜʘʻ 69 % ʜʣʷ ʄʍɼ L II-L III ; 3,325ï4,257 ʽ ʩʢʣʘʜʘʻ 71 % ʜʣʷ 

ʄʍɼ L III -L IV; 3,218ï4,081 ʽ ʩʢʣʘʜʘʻ 68 % ʜʣʷ ʄʍɼ L IV-LV (ʨʠʩ. 3.14  ɹ, ʨʠʩ. 3.14 ɺ, 

ʨʠʩ. 3.14 ɻ, ʨʠʩ. 3.14 ɼ).  ʂʦʝʬʽʮʽʻʥʪʠ ʚʘʨʽʘʮʽʡ ʩʪʘʥʦʚʣʷʪʴ ʚʽʜʧʦʚʽʜʥʦ 11,9 %, 12,5 %, 

12,3 %, 11,7 % ï ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʝʨʝʜʥʽʡ ʤʽʥʣʠʚʦʩʪʽ ʦʟʥʘʢʠ. 

ɺʝʣʠʯʠʥʠ ʘʩʠʤʝʪʨʽʾ ʜʣʷ ʧʦʢʘʟʥʠʢʽʚ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʦʙôʻʜʥʘʥʦʾ ʛʨʫʧʠ 

ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ (16ï26 ʨʦʢʽʚ) ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ ʢʨʠʪʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʦʢʘʟʥʠʢʽʚ 

ʩʘʛʽʪʘʣʴʥʦʛʦ ʨʦʟʤʽʨʫ ʄʍɼ L I-LIɯ, LIɯ-LIɯI, LIɯI-L IV, LIV-LV, ʧʦʧʝʨʝʯʥʦʛʦ ʨʦʟʤʽʨʫ ʄʍɼ 

L I-L II, LII-L III , LIII-L IV, ʪʘ ʚʠʩʦʪʠ ʄʍɼ L I-L II, LII-L III , LIII -L IV, LIV-LV. ɺʝʣʠʯʠʥʘ ʘʩʠʤʝʪʨʽʾ 

ʧʝʨʝʚʠʱʫʻ ʢʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʦʢʘʟʥʠʢʘ ʧʦʧʝʨʝʯʥʦʛʦ ʨʦʟʤʽʨʫ ʄʍɼ L IV-LV. 

ɺʝʣʠʯʠʥʘ ʝʢʩʮʝʩʫ ʧʝʨʝʚʠʱʫʻ ʢʨʠʪʠʯʥʽ ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʦʢʘʟʥʠʢʽʚ ʧʦʧʝʨʝʯʥʦʛʦ ʨʦʟʤʽʨʫ 

ʄʍɼ L IV-LV, ʩʘʛʽʪʘʣʴʥʦʛʦ ʨʦʟʤʽʨʫ ʄʍɼ L III -L IV, LIV-LV. ʂʦʝʬʽʮʽʻʥʪʠ ʚʘʨʽʘʮʽʾ ʚʠʩʦʪ ʪʘ 

ʩʘʛʽʪʘʣʴʥʠʭ ʨʦʟʤʽʨʽʚ ʄʍɼ L II-L III , LIII -LIV, LIV-LV ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʦʢʘʟʥʠʢʘʤʠ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʝʨʝʜʥʽʡ ʩʠʣʽ ʤʽʥʣʠʚʦʩʪʽ ʾʭ ʟʥʘʯʝʥʴ. 

ʋ ʶʥʘʢʽʚ ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʥʝʛʘʪʠʚʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʝʢʩʮʝʩʫ, ʱʦ ʛʦʚʦʨʠʪʴ ʧʨʦ ʧʣʦʩʢʽ 

ʚʝʨʰʠʥʠ ʛʽʩʪʦʛʨʘʤ ʨʦʟʧʦʜʽʣʫ ʪʘ ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʽ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʚʘʨʽʘʮʽʾ, ʱʦ 

ʛʦʚʦʨʠʪʴ ʤʝʥʫh ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʽʚʯʘʪʘʤʠ ʪʘ ʞʽʥʢʘʤʠ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʦʟʥʘʢ. ɼʣʷ 

ʩʘʛʽʪʘʣʴʥʦʛʦ ʨʦʟʤʽʨʫ ʄʍɼ L I-L II ʭʘʨʘʢʪʝʨʥʠʡ ʚʠʩʦʢʠʡ ʧʦʢʘʟʥʠʢ ʝʢʩʮʝʩʫ ʧʨʠ 

ʥʝʚʝʣʠʢʽʡ ʚʘʨʽʘʮʽʾ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʟʥʘʯʥʫ ʚʘʨʽʘʪʠʚʥʽʩʪʴ ʦʟʥʘʢ.  

ɺʽʜʤʽʯʝʥʦ ʟʥʘʯʫ ʝɦ ʧʝʨʝʚʘʞʘʥʥʷ ʩʝʨʝʜʥʽʭ ʚʝʣʠʯʠʥ ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ ʄʍɼ, 

ʜʦʚʞʠʥʠ ʪʽʣʘ ʪʘ ʤʘʩʠ ʪʽʣʘ ʚ ʶʥʘʢʽʚ ʽ ʯʦʣʦʚʽʢʽʚ (17ï28 ʨʦʢʽʚ). 
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 ʃʽʥʽʡʥʽ ʨʦʟʤʽʨʠ ʄʍɼ L I-L II, LII-L III , LIII -L IV, LIV-LV ʦʙôʻʜʥʘʥʦʾ ʛʨʫʧʠ ʶʥʘʢʽʚ ʪʘ 

ʯʦʣʦʚʽʢʽʚ (17ï28 ʨʦʢʽʚ) ʽ ʦʙôʻʜʥʘʥʦʾ ʛʨʫʧʠ ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ (16ï26 ʨʦʢʽʚ) ʤʘʶʪʴ 

ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ: ʧʦʧʝʨʝʯʥʠʭ ʽ ʩʘʛʽʪʘʣʴʥʠʭ ʨʦʟʤʽʨʽʚ ʪʘ ʩʫʤ 

ʨʦʟʤʽʨʽʚ, ʘ ʪʘʢʦʞ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʚʠʩʦʪʠ ʄʍɼ L I-L II.  

ɼʣʷ ʧʦʢʘʟʥʠʢʽʚ ʚʠʩʦʪ ʄʍɼ L II-L III , LIII -L IV, LIV-LV ʪʘ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʭ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʄʍɼ L I-L II, LII-L III , LIII -L IV ʟʥʘʯʫ ʦɦʾ ʨʽʟʥʠʮʽ ʧʦʢʘʟʥʠʢʽʚ ʤʽʞ ʚʠʙʽʨʢʘʤʠ 

ʦʙôʻʜʥʘʥʦʾ ʛʨʫʧʠ ʶʥʘʢʽʚ ʪʘ ʯʦʣʦʚʽʢʽʚ (17ï28 ʨʦʢʽʚ) ʽ ʦʙôʻʜʥʘʥʦʾ ʛʨʫʧʠ ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ 

(16ï26 ʨʦʢʽʚ) ʥʝ ʚʠʷʚʣʝʥʦ (ʪʘʙʣʠʮ ̔ɻ.18 ʪʘ ɻ.19 ʜʦʜʘʪʢʘ). 

ɺʟʘʻʤʦʟʚôʷʟʢʠ ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ ʄʍɼ L I-LV ʽʟ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʪʘ ʯʠʩʣʝʥʥʽ; ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦʛʦ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 

ʜʣʷ ʦʙôʻʜʥʘʥʠʭ ʛʨʫʧ ʶʥʘʢʽʚ ʪʘ ʯʦʣʦʚʽʢʽʚ ʪʘ ʜʽʚʯʘʪ ʽ ʞʽʥʦʢ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣʠʮʷʭ 

ɻ.20 ï ɻ.23 ʜʦʜʘʪʢʘ.  

ɸʥʘʣʽʟ ʢʦʝʬʽʮʽʻʥʪʽʚ ʢʦʨʝʣʷʮʽʾ ʇʽʨʩʦʥʘ ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʘ ʰʢʘʣʠ ʏʝʜʜʦʢʘ 

ʥʘʚʝʜʝʥʠʡ ʫ ʥʘʩʪʫʧʥʦʤʫ ʨʦʟʜʽʣʽ. 
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ʈʆɿɼɯʃ 4 

ʂʆʈɽʃʗʎɯɰ ʇʆʂɸɿʅʀʂɯɺ ʃɯʅɯʁʅʀʍ ʈʆɿʄɯʈɯɺ ʄɯɾʍʈɽɹʎɽɺʀʍ 

ɼʀʉʂɯɺ ʄɯɾ ʊɯʃɸʄʀ LI-L II , L II -L III , L III -L IV , L IV -LV ʊɸ ʉʆʄɸʊʆ-

ɼʀʉʂʆɺʀʍ ʂʆɽʌɯʎɯɭʅʊɯɺ ɯɿ ʇʆʂɸɿʅʀʂɸʄʀ ɸʅʊʈʆʇʆʄɽʊʈʀʏʅʀʍ 

ʇɸʈɸʄɽʊʈɯɺ ʋ ʅʆʈʄɯ 

 

4.1. ɺʟʘʻʤʦʟʚôʷʟʢʠ ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ ʄʍɼ LI-L II , L II -L III , L III -L IV , L IV -LV ʽʟ 

ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ 

4.1.1. ʂʦʨʝʣʷʮʽʾ ʚ ʦʙôʻʜʥʘʥʽʡ ʛʨʫʧʽ ʶʥʘʢʽʚ ʽ ʯʦʣʦʚʽʢʽʚ  

ɺʟʘʻʤʦʟʚôʷʟʢʠ ʚʝʣʠʯʠʥ ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʽʟ ʚʝʣʠʯʠʥʘʤʠ 

ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚ ʦʙôʻʜʥʘʥʽʡ ʛʨʫʧʽ ʶʥʘʢʽʚ 

ʪʘ ʯʦʣʦʚʽʢʽʚ (17ï28) ʨʦʢʽʚ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʷʭ ɻ.20 ʪʘ ɻ.21 ʜʦʜʘʪʢʘ.  

ɺʽʜʟʥʘʯʘʣʠʩʷ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʢʦʨʝʣʷʮʽʾ ʚʝʣʠʯʠʥ ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ 

ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʽʟ ʚʝʣʠʯʠʥʘʤʠ ʧʦʢʘʟʥʠʢʽʚ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

(ʨ<0,05) ʫ ʦʙôʻʜʥʘʥ̔ ʡ ʛʨʫʧʽ ʶʥʘʢʽʚ ʪʘ ʯʦʣʦʚʽʢʽʚ (17ï28 ʨʦʢʽʚ): 

- ʧʦʧʝʨʝʯʥʠʡ ʨʦʟʤʽʨ ʄʍɼ L I-L II ʢʦʨʝʣʶʻ ʟ ʧʦʢʘʟʥʠʢʘʤʠ: ʜʦʚʞʠʥʠ ʪʽʣʘ (r=0,332, 

ʨ=0,001) ʪʘ ʤôʷʟʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʤʘʩʠ ʪʽʣʘ (r=0,314, ʨ=0,008);  

- ʧʦʧʝʨʝʯʥʠʡ ʨʦʟʤʽʨ ʄʍɼ L II-L III  ʢʦʨʝʣʶʻ ʟ ʧʦʢʘʟʥʠʢʘʤʠ: ʜʦʚʞʠʥʠ ʪʽʣʘ (r=0,312, 

ʨ=0,001), ʧʝʨʠʤʝʪʨʘ ʩʪʝʛʦʥ (r=0,329, ʨ=0,005), ʤôʷʟʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ 

(r=0,376, ʨ=0,001); 

- ʧʦʧʝʨʝʯʥʠʡ ʨʦʟʤʽʨ ʄʍɼ L III-L IV ʢʦʨʝʣʶʻ ʟ ʧʦʢʘʟʥʠʢʘʤʠ: ʜʦʚʞʠʥʠ ʪʽʣʘ (r=0,330, 

ʨ=0,001), ʚʠʩʦʪʠ ʥʘʜʛʨʫʜʥʠʥʥʦʾ ʪʦʯʢʠ (r=0,333, ʨ=0,005), ʚʠʩʦʪʠ ʣʦʙʢʦʚʦʾ ʪʦʯʢʠ 

(r=0,307, ʨ=0,010), ʚʠʩʦʪʠ ʧʣʝʯʦʚʦʾ ʪʦʯʢʠ (r=0,349, ʨ=0,003), ʚʠʩʦʪʠ ʧʘʣʴʮʝʚʦʾ 

ʪʦʯʢʠ (r=0,302, ʨ=0,011). 

- ʧʦʧʝʨʝʯʥʠʡ ʨʦʟʤʽʨ ʄʍɼ L IV-LV ʢʦʨʝʣʶʻ ʟ ʧʦʢʘʟʥʠʢʘʤʠ: ʜʦʚʞʠʥʠ ʪʽʣʘ (r=0,326, 

ʨ=0,001), ʚʠʩʦʪʠ ʥʘʜʛʨʫʜʥʠʥʥʦʾ ʪʦʯʢʠ (r=0,347, ʨ=0,004), ʚʠʩʦʪʠ ʧʣʝʯʦʚʦʾ ʪʦʯʢʠ 

(r=0,429, ʨ=0,001), ʚʠʩʦʪʠ ʧʘʣʴʮʝʚʦʾ ʪʦʯʢʠ (r=0,319, ʨ=0,008), ʤôʷʟʦʚʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ (r=0,327, ʨ=0,006). 
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- ʩʘʛʽʪʘʣʴʥʠʡ ʨʦʟʤʽʨ ʄʍɼ L I-L II ʢʦʨʝʣʶʻ ʟ ʧʦʢʘʟʥʠʢʘʤʠ: ʜʦʚʞʠʥʠ ʪʽʣʘ (r=0,308, 

ʨ=0,001), ʚʠʩʦʪʠ ʥʘʜʛʨʫʜʥʠʥʥʦʾ ʪʦʯʢʠ (r=0,333, ʨ=0,005), ʚʠʩʦʪʠ ʧʘʣʴʮʝʚʦʾ ʪʦʯʢʠ 

(r=0,302, ʨ=0,011), ʊʐɾʉ ʥʘ ʧʝʨʝʜʥʽʡ ʧʦʚʝʨʭʥʽ ʧʣʝʯʘ (r=-0,321, ʨ=0,007), ʊʐɾʉ 

ʥʘ ʧʝʨʝʜʧʣʽʯʯʽ (r=-0,379, ʨ=0,001), ʊʐɾʉ ʥʘ ʛʦʤʽʣʮʽ (r=-0,326, ʨ=0,006), ʤôʷʟʦʚʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ (r=0,354, ʨ=0,003). 

- ʩʘʛʽʪʘʣʴʥʠʡ ʨʦʟʤʽʨ ʄʍɼ L II-L III  ʢʦʨʝʣʶʻ ʟ ʧʦʢʘʟʥʠʢʘʤʠ: ʜʦʚʞʠʥʠ ʪʽʣʘ (r=0,318, 

ʨ=0,001), ʊʐɾʉ ʥʘ ʧʝʨʝʜʧʣʽʯʯʽ (r= -0,339, ʨ=0,004), ʊʐɾʉ ʥʘ ʛʨʫʜʥʽʡ ʢʣʽʪʮʽ (r=-

0,363, ʨ=0,002). 

- ʩʘʛʽʪʘʣʴʥʠʡ ʨʦʟʤʽʨ ʄʍɼ L III -L IV ʢʦʨʝʣʶʻ ʟ ʧʦʢʘʟʥʠʢʘʤʠ: ʜʦʚʞʠʥʠ ʪʽʣʘ (r=0,332, 

ʨ=0,001), ʤʽʞʦʩʪʴʦʚʦ ʾʚʽʜʩʪʘʥ ̔(distancia spinarum) (r=-0,310, ʨ=0,009), ʊʐɾʉ ʥʘ 

ʧʝʨʝʜʧʣʽʯʯʽ (r=-0,325, ʨ=0,006), ʤôʷʟʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ (r=0,303, ʨ=0,011).  

- ʩʘʛʽʪʘʣʴʥʠʡ ʨʦʟʤʽʨ ʄʍɼ L IV-LV ʢʦʨʝʣʶʻ ʟ ʧʦʢʘʟʥʠʢʘʤʠ: ʜʦʚʞʠʥʠ ʪʽʣʘ (r=0,361, 

ʨ=0,001), ʚʠʩʦʪʠ ʥʘʜʛʨʫʜʥʠʥʥʦʾ ʪʦʯʢʠ (r=0,317, ʨ=0,008), ʚʠʩʦʪʠ ʧʣʝʯʦʚʦʾ ʪʦʯʢʠ 

(r=0,376, ʨ=0,001), ʚʠʩʦʪʠ ʧʘʣʴʮʝʚʦʾ ʪʦʯʢʠ (r=0,316, ʨ=0,008), ʊʐɾʉ ʥʘ ʛʨʫʜʥʽʡ 

ʢʣʽʪʮʽ (r=-0,310, ʨ=0,009), ʤôʷʟʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ (r=0,319, ʨ=0,007).  

- ʩʫʤʘ ʨʦʟʤʽʨʽʚ ʄʍɼ L I-L II ʢʦʨʝʣʶʻ ʟ ʧʦʢʘʟʥʠʢʦʤ ʜʦʚʞʠʥʠ ʪ̔ ʣʘ (r=0,427, ʨ=0,001), 

ʤôʷʟʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ (r=0,523, ʨ=0,001), ʤôʷʟʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ 

ʪʽʣʘ (ɸɯʍ) (r=0,338, ʨ=0,023), ʚʠʩʦʪʠ ʥʘʜʛʨʫʜʥʠʥʥʦʾ ʪʦʯʢʠ (r=0,412, ʨ=0,005), 

ʚʠʩʦʪʠ ʧʣʝʯʦʚʦʾ ʪʦʯʢʠ (r=0,392, ʨ=0,006), ʚʠʩʦʪʠ ʧʘʣʴʮʝʚʦʾ ʪʦʯʢʠ (r=0,353, 

ʨ=0,017), ʧʦʧʝʨʝʯʥʦʛʦ ʥʠʞʥʴʦʛʨʫʜʥʦʛʦ ʨʦʟʤʽʨʫ (r=0,319, ʨ=0,033), ʧʝʨʠʤʝʪʨʘ 

ʧʣʝʯʘ ʚ ʩʧʦʢʽʡʥʦʤʫ ʩʪʘʥʽ (r=0,366, ʨ=0,013), ʧʝʨʠʤʝʪʨʘ ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʚʝʨʭʥʽʡ 

ʪʨʝʪʠʥʽ (r=0,355, ʨ=0,017), ʧʝʨʠʤʝʪʨʘ ʧʝʨʝʜʧʣʽʯʯʷ ʚ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ (r=0,380, 

ʨ=0,010), ʧʝʨʠʤʝʪʨʘ ʩʪʝʛʥʘ (r=0,390, ʨ=0,008), ʧʝʨʠʤʝʪʨʘ ʛʦʤʽʣʢʠ ʫ ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ 

(r=0,475, ʨ=0,001), ʧʝʨʠʤʝʪʨʘ ʛʦʤʽʣʢʠ ʚ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ (r=0,310, ʨ=0,038), 

ʧʝʨʠʤʝʪʨʘ ʩʪʝʛʦʥ (r=0,320, ʨ=0,032), ʧʝʨʠʤʝʪʨʘ ʩʪʦʧʠ (r=0,428, ʨ=0,003), 

ʧʝʨʠʤʝʪʨʘ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʥʘ ʚʜʠʭʫ (r=0,394, ʨ=0,007), ʧʝʨʠʤʝʪʨʘ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʥʘ 

ʚʠʜʠʭʫ (r=0,359, ʨ=0,015), ʧʝʨʠʤʝʪʨʘ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʚ ʩʧʦʢʽʡʥʦʤʫ ʩʪʘʥʽ (r=0,356, 

ʨ=0,017).  

- ʩʫʤʘ ʨʦʟʤʽʨʽʚ ʄʍɼ L II-L III  ʢʦʨʝʣʶʻ ʟ ʧʦʢʘʟʥʠʢʘʤʠ: ʜʦʚʞʠʥʠ ʪʽʣʘ (r=0,361, 

ʨ=0,001), ʤôʷʟʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ (r=0,560, ʨ=0,001), ʤôʷʟʦʚʦʛʦ 
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ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ (ɸɯʍ) (r=0,392, ʨ=0,008), ʚʠʩʦʪʠ ʥʘʜʛʨʫʜʥʠʥʥʦʾ ʪʦʯʢʠ 

(r=0,393, ʨ=0,008), ʚʠʩʦʪʠ ʧʣʝʯʦʚʦʾ ʪʦʯʢʠ (r=0,388, ʨ=0,008), ʚʠʩʦʪʠ ʧʘʣʴʮʝʚʦʾ 

ʪʦʯʢʠ (r=0,410, ʨ=0,005), ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʨʝʜʠʥʥʦʛʨʫʜʥʦʛʦ ʨʦʟʤʽʨʫ (r=0,369, 

ʨ=0,013), ʧʦʧʝʨʝʯʥʦʛʦ ʥʠʞʥʴʦʛʨʫʜʥʦʛʦ ʨʦʟʤʽʨʫ (r=0,375, ʨ=0,011), 

ʤʽʞʚʝʨʪʣʶʛʦʚʦʾ ʚʽʜʩʪʘʥʽ (distancia trochanterica) (r=0,347, ʨ=0,019), ʧʝʨʠʤʝʪʨʘ 

ʧʣʝʯʘ ʚ ʩʧʦʢʽʡʥʦʤʫ ʩʪʘʥʽ (r=0,406, ʨ=0,006), ʧʝʨʠʤʝʪʨʘ ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʚʝʨʭʥʽʡ 

ʪʨʝʪʠʥʽ (r=0,444, R=0,436 ʨ=0,002), ʧʝʨʠʤʝʪʨʘ ʧʝʨʝʜʧʣʽʯʯʷ ʚ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ 

(r=0,338, ʨ=0,023), ʧʝʨʠʤʝʪʨʘ ʩʪʝʛʥʘ (r=0,429, ʨ=0,003), ʧʝʨʠʤʝʪʨʘ ʛʦʤʽʣʢʠ ʫ 

ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ (r=0,390, ʨ=0,008), ʧʝʨʠʤʝʪʨʘ ʩʪʦʧʠ (r=0,350, ʨ=0,018), ʧʝʨʠʤʝʪʨʘ 

ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʥʘ ʚʜʠʭʫ (r=0,437, ʨ=0,003), ʧʝʨʠʤʝʪʨʘ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʥʘ ʚʠʜʠʭʫ 

(r=0,368, ʨ=0,013), ʧʝʨʠʤʝʪʨʘ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʚ ʩʧʦʢʽʡʥʦʤʫ ʩʪʘʥʽ (r=0,401, ʨ=0,006), 

ʊʐɾʉ ʥʘ ʧʝʨʝʜʧʣʽʯʯʽ (r=-0,331, ʨ=0,026). 

- ʩʫʤʘ ʨʦʟʤʽʨʽʚ ʄʍɼ L III -LIV ʢʦʨʝʣʶʻ ʟ ʧʦʢʘʟʥʠʢʘʤʠ: ʜʦʚʞʠʥʠ ʪʽʣʘ (r=0,445, 

ʨ=0,001), ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ ʪʽʣʘ (r=0,338, ʨ=0,001), ʤôʷʟʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ 

(r=0,587, ʨ=0,001), ʢʽʩʪʢʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ (r=0,433, ʨ=0,003), ʤôʷʟʦʚʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ (ɸɯʍ) (r=0,432, ʨ=0,003), ʚʠʩʦʪʠ ʥʘʜʛʨʫʜʥʠʥʥʦʾ ʪʦʯʢʠ 

(r=0,542, ʨ=0,001), ʚʠʩʦʪʠ ʣʦʙʢʦʚʦʾ ʪʦʯʢʠ (r=0,351, ʨ=0,018), ʚʠʩʦʪʠ ʧʣʝʯʦʚʦʾ 

ʪʦʯʢʠ (r=0,507, ʨ=0,001), ʚʠʩʦʪʠ ʧʘʣʴʮʝʚʦʾ ʪʦʯʢʠ (r=0,494, ʨ=0,001), ʧʦʧʝʨʝʯʥʦʛʦ 

ʩʝʨʝʜʠʥʥʦʛʨʫʜʥʦʛʦ ʨʦʟʤʽʨʫ (r=0,416, ʨ=0,004), ʧʦʧʝʨʝʯʥʦʛʦ ʥʠʞʥʴʦʛʨʫʜʥʦʛʦ 

ʨʦʟʤʽʨʫ (r=0,384, ʨ=0,009), ʤʽʞʚʝʨʪʣʶʛʦʚʦʾ ʚʽʜʩʪʘʥʽ (r=0,414, ʨ=0,005), ʧʝʨʠʤʝʪʨʘ 

ʧʣʝʯʘ ʚ ʥʘʧʨʫʞʝʥʦʤʫ ʩʪʘʥʽ (r=0,336, ʨ=0,025), ʧʝʨʠʤʝʪʨʘ ʧʣʝʯʘ ʚ ʩʧʦʢʽʡʥʦʤʫ ʩʪʘʥʽ 

(r=0,390, ʨ=0,008), ʧʝʨʠʤʝʪʨʘ ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ (r=0,495, ʨ=0,001), 

ʧʝʨʠʤʝʪʨʘ ʧʝʨʝʜʧʣʽʯʯʷ ʚ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ (r=0,383, ʨ=0,009), ʧʝʨʠʤʝʪʨʘ ʩʪʝʛʥʘ 

(r=0,487, ʨ=0,001), ʧʝʨʠʤʝʪʨʘ ʛʦʤʽʣʢʠ ʫ ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ (r=0,428, ʨ=0,003), 

ʧʝʨʠʤʝʪʨʘ ʛʦʤʽʣʢʠ ʚ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ (r=0,307, ʨ=0,040), ʧʝʨʠʤʝʪʨʘ ʩʪʦʧʠ (r=0,435, 

ʨ=0,003), ʧʝʨʠʤʝʪʨʘ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʥʘ ʚʜʠʭʫ (r=0,460, ʨ=0,001), ʧʝʨʠʤʝʪʨʘ ʛʨʫʜʥʦʾ 

ʢʣʽʪʢʠ ʥʘ ʚʠʜʠʭʫ (r=0,350, ʨ=0,018), ʧʝʨʠʤʝʪʨʘ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʚ ʩʧʦʢʽʡʥʦʤʫ ʩʪʘʥʽ 

(r=0,389, ʨ=0,008).  

- ʩʫʤʘ ʨʦʟʤʽʨʽʚ ʄʍɼ L IV-LV ʢʦʨʝʣʶʻ ʟ ʧʦʢʘʟʥʠʢʘʤʠ: ʜʦʚʞʠʥʠ ʪʽʣʘ (r=0,408, 

ʨ=0,001), ʤôʷʟʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ (r=0,553, ʨ=0,001), ʢʽʩʪʢʦʚʦʛʦ 



111 
 

ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ (r=0,377, ʨ=0,011), ʤôʷʟʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ (ɸɯʍ) 

(r=0,466, ʨ=0,001), ʚʠʩʦʪʠ ʥʘʜʛʨʫʜʥʠʥʥʦʾ ʪʦʯʢʠ (r=0,487, ʨ=0,001), ʚʠʩʦʪʠ ʣʦʙʢʦʚʦʾ 

ʪʦʯʢʠ (r=0,374, ʨ=0,017), ʚʠʩʦʪʠ ʧʣʝʯʦʚʦʾ ʪʦʯʢʠ (r=0,579, ʨ=0,001), ʚʠʩʦʪʠ 

ʧʘʣʴʮʝʚʦʾ ʪʦʯʢʠ (r=0,464, ʨ=0,001), ʚʠʩʦʪʠ ʚʝʨʪʣʶʛʦʚʦʾ ʪʦʯʢʠ (r=0,362, ʨ=0,015), 

ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʨʝʜʠʥʥʦʛʨʫʜʥʦʛʦ ʨʦʟʤʽʨʫ (r=0,463, ʨ=0,001), ʧʦʧʝʨʝʯʥʦʛʦ 

ʥʠʞʥʴʦʛʨʫʜʥʦʛʦ ʨʦʟʤʽʨʫ (r=0,358, ʨ=0,016), ʤʽʞʚʝʨʪʣʶʛʦʚʦʾ ʚʽʜʩʪʘʥʽ (r=0,353, 

ʨ=0,018), ʧʝʨʠʤʝʪʨʘ ʧʣʝʯʘ ʚ ʩʧʦʢʽʡʥʦʤʫ ʩʪʘʥʽ (r=0,336, ʨ=0,024), ʧʝʨʠʤʝʪʨʘ 

ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ (r=0,425, ʨ=0,004), ʧʝʨʠʤʝʪʨʘ ʩʪʝʛʥʘ (r=0,443, 

ʨ=0,002), ʧʝʨʠʤʝʪʨʘ ʛʦʤʽʣʢʠ ʫ ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ (r=0,340, ʨ=0,023), ʧʝʨʠʤʝʪʨʘ ʩʪʦʧʠ 

(r=0,471, ʨ=0,001), ʧʝʨʠʤʝʪʨʘ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʥʘ ʚʜʠʭʫ (r=0,379, ʨ=0,010), 

ʧʝʨʠʤʝʪʨʘ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʥʘ ʚʠʜʠʭʫ (r=0,383, ʨ=0,009), ʧʝʨʠʤʝʪʨʘ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ 

ʚ ʩʧʦʢʽʡʥʦʤʫ ʩʪʘʥʽ (r=0,371, ʨ=0,012).  

 

4.1.2. ʂʦʨʝʣʷʮʽʾ ʚ ʦʙôʻʜʥʘʥʽʡ ʛʨʫʧʽ ʜʽʚʯʘʪ ʽ ʞʽʥʦʢ  

ɺʟʘʻʤʦʟʚôʷʟʢʠ ʚʝʣʠʯʠʥ ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ L I-L II, LII-L III , 

L III -L IV, LIV-LV ʟ̔ ʚʝʣʠʯʠʥʘʤʠ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʫ ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ (16ï26 

ʨʦʢʽʚ) ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣʠʮʷʭ ɻ.22 ʽ ɻ.23 ʜʦʜʘʪʢʘ.  

ɺʽʜʟʥʘʯʘʣʠʩʷ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʢʦʨʝʣʷʮʽʾ ʚʝʣʠʯʠʥ ʧʦʢʘʟʥʠʢʽʚ ʄʍɼ L I-L II, LII-L III , 

L III -L IV, LIV-LV ʟ̔ ʚʝʣʠʯʠʥʘʤʠ ʧʦʢʘʟʥʠʢʽʚ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚ ʦʙôʻʜʥʘʥʽʡ 

ʛʨʫʧʽ ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ (16ï26 ʨʦʢʽʚ): 

- ʚʠʩʦʪʘ ʄʍɼ L I-L II ʢʦʨʝʣʶʻ ʟ ʧʦʢʘʟʥʠʢʘʤʠ: ʤôʷʟʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ 

(r=0,387, ʨ=0,001), ʢʽʩʪʢʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ (r=0,308, ʨ=0,010), ʤôʷʟʦʚʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ (ɸɯʍ) (r=0,327, ʨ=0,006), ʧʝʨʠʤʝʪʨʘ ʧʣʝʯʘ ʚ ʥʘʧʨʫʞʝʥʦʤʫ 

ʩʪʘʥʽ (r=0,318, ʨ=0,007), ʧʝʨʠʤʝʪʨʘ ʧʝʨʝʜʧʣʽʯʯʷ ʚ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ (r=0,323, 

ʨ=0,006), ʧʝʨʠʤʝʪʨʘ ʩʪʝʛʥʘ (r=0,371, ʨ=0,002), ʧʝʨʠʤʝʪʨʘ ʛʦʤʽʣʢʠ ʚ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ 

(r=0,328, ʨ=0,006), ʧʝʨʠʤʝʪʨʘ ʰʠʾ (r=0,304, ʨ=0,010), ʧʝʨʠʤʝʪʨʘ ʪʘʣʽʾ (r=0,377, 

ʨ=0,001), ʧʝʨʠʤʝʪʨʘ ʩʪʝʛʦʥ (r=0,333, ʨ=0,005), ʧʝʨʠʤʝʪʨʘ ʩʪʦʧʠ (r=0,400, ʨ=0,001), 

ʧʝʨʠʤʝʪʨʘ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʥʘ ʚʜʠʭʫ (r=0,331, ʨ=0,005), ʧʝʨʠʤʝʪʨʘ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʥʘ 
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ʚʠʜʠʭʫ (r=0,325, ʨ=0,006), ʧʝʨʠʤʝʪʨʘ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʚ ʩʧʦʢʽʡʥʦʤʫ ʩʪʘʥʽ (r=0,337, 

ʨ=0,004); 

- ʚʠʩʦʪʘ ʄʍɼ L II-L III  ʫ ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ ʚʽʢʦʤ 16ï26 ʨʦʢʽʚ ʢʦʨʝʣʶʻ ʟ ʧʦʢʘʟʥʠʢʘʤʠ: 

ʤôʷʟʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ (ɸɯʍ) (r=0,402, ʨ=0,001), ʧʝʨʠʤʝʪʨʘ ʢʠʩʪʽ (r=0,306, 

ʨ=0,010); 

- ʚʠʩʦʪʘ ʄʍɼ L III -L IV ʢʦʨʝʣʶʻ ʟ ʧʦʢʘʟʥʠʢʘʤʠ: ʤôʷʟʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ 

(r=0,304, ʨ=0,011), ʤôʷʟʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ (ɸɯʍ) (r=0,395, ʨ=0,001),  

ʩʘʛʽʪʘʣʴʥʦʛʦ ʨʦʟʤʽʨʫ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ (r=0,321, ʨ=0,007), ʧʝʨʠʤʝʪʨʘ ʧʣʝʯʘ ʚ 

ʥʘʧʨʫʞʝʥʦʤʫ ʩʪʘʥʽ (r=0,467, ʨ=0,001), ʧʝʨʠʤʝʪʨʘ ʧʣʝʯʘ ʚ ʩʧʦʢʽʡʥʦʤʫ ʩʪʘʥʽ 

(r=0,431, ʨ=0,001), ʧʝʨʠʤʝʪʨʘ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʥʘ ʚʜʠʭʫ (r=0,447, R=0,432 ʨ=0,001), 

ʧʝʨʠʤʝʪʨʘ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʥʘ ʚʠʜʠʭʫ (r=0,434, ʨ=0,001), ʧʝʨʠʤʝʪʨʘ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ 

ʚ ʩʧʦʢʽʡʥʦʤʫ ʩʪʘʥʽ (r=0,445, ʨ=0,001); 

- ʚʠʩʦʪʘ ʄʍɼ L IV-LV ʢʦʨʝʣʶʻ ʟ ʧʦʢʘʟʥʠʢʘʤʠ: ʤôʷʟʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ (ɸɯʍ) 

(r=0,316, ʨ=0,008), ʧʝʨʠʤʝʪʨʘ ʧʣʝʯʘ ʚ ʥʘʧʨʫʞʝʥʦʤʫ ʩʪʘʥʽ (r=0,394, ʨ=0,001), 

ʧʝʨʠʤʝʪʨʘ ʧʣʝʯʘ ʚ ʩʧʦʢʽʡʥʦʤʫ ʩʪʘʥʽ (r=0,336, ʨ=0,004), ʧʝʨʠʤʝʪʨʘ ʧʝʨʝʜʧʣʽʯʯʷ ʫ 

ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ (r=0,306, ʨ=0,010), ʧʝʨʠʤʝʪʨʘ ʧʝʨʝʜʧʣʽʯʯʷ ʚ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ 

(r=0,327, ʨ=0,006), ʧʝʨʠʤʝʪʨʘ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʥʘ ʚʜʠʭʫ (r=0,356, ʨ=0,002), 

ʧʝʨʠʤʝʪʨʘ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʥʘ ʚʠʜʠʭʫ (r=0,371, ʨ=0,002), ʧʝʨʠʤʝʪʨʘ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ 

ʚ ʩʧʦʢʽʡʥʦʤʫ ʩʪʘʥʽ (r=0,342, ʨ=0,004). 

- ʩʫʤʘ ʨʦʟʤʽʨʽʚ ʄʍɼ L I-L II ʢʦʨʝʣʶʻ ʟ ʧʦʢʘʟʥʠʢʘʤʠ: ʤʘʩʠ ʪʽʣʘ (r=0,329, ʨ=0,001), 

ʜʦʚʞʠʥʠ ʪʽʣʘ (r=0,332, ʨ=0,001), ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ ʪʽʣʘ (r=0,360, ʨ=0,001), ʤôʷʟʦʚʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ (ɸɯʍ) (r=0,327, ʨ=0,006), ʚʠʩʦʪʠ ʥʘʜʛʨʫʜʥʠʥʥʦʾ ʪʦʯʢʠ 

(r=0,323, ʨ=0,006), ʚʠʩʦʪʠ ʧʘʣʴʮʝʚʦʾ ʪʦʯʢʠ (r=0,319, ʨ=0,007), ʰʠʨʠʥʠ ʜʠʩʪʘʣʴʥʦʛʦ 

ʝʧʽʬʽʟʫ ʧʝʨʝʜʧʣʽʯʯʷ (r=0,307, ʨ=0,010), ʰʠʨʠʥʠ ʜʠʩʪʘʣʴʥʦʛʦ ʝʧʽʬʽʟʫ ʛʦʤʽʣʢʠ 

(r=0,355, ʨ=0,003), ʧʝʨʠʤʝʪʨʘ ʧʝʨʝʜʧʣʽʯʯʷ ʚ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ (r=0,319, ʨ=0,007), 

ʧʝʨʠʤʝʪʨʘ ʢʠʩʪʽ (r=0,316, ʨ=0,008), ʧʝʨʠʤʝʪʨʘ ʩʪʦʧʠ (r=0,309, ʨ=0,009), ʧʝʨʠʤʝʪʨʘ 

ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʥʘ ʚʜʠʭʫ (r=0,321, ʨ=0,007), ʧʝʨʠʤʝʪʨʘ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʚ ʩʧʦʢʽʡʥʦʤʫ 

ʩʪʘʥʽ (r=0,310, ʨ=0,009); 

- ʩʫʤʘ ʨʦʟʤʽʨʽʚ ʄʍɼ L II-L III  ʢʦʨʝʣʶʻ ʟ ʧʦʢʘʟʥʠʢʘʤʠ: ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ ʪʽʣʘ (r=0,322, 

ʨ=0,001), ʤôʷʟʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ (ɸɯʍ) (r=0,312, ʨ=0,009), ʧʝʨʠʤʝʪʨʘ 
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ʧʝʨʝʜʧʣʽʯʯʷ ʚ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ (r=0,323, ʨ=0,006), ʧʝʨʠʤʝʪʨʘ ʢʠʩʪʽ (r=0,372, 

ʨ=0,002), ʧʝʨʠʤʝʪʨʘ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʥʘ ʚʜʠʭʫ (r=0,361, ʨ=0,002), ʧʝʨʠʤʝʪʨʘ ʛʨʫʜʥʦʾ 

ʢʣʽʪʢʠ ʚ ʩʧʦʢʽʡʥʦʤʫ ʩʪʘʥʽ (r=0,322, ʨ=0,007); 

- ʩʫʤʘ ʨʦʟʤʽʨʽʚ ʄʍɼ L III -L IV ʢʦʨʝʣʶʻ ʟ ʧʦʢʘʟʥʠʢʦʤ ʧʝʨʠʤʝʪʨʘ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʥʘ 

ʚʜʠʭʫ (r=0,313, ʨ=0,008); 

- ʩʫʤʘ ʨʦʟʤʽʨʽʚ ʄʍɼ L IV-LV ʢʦʨʝʣʶʻ ʟ ʧʦʢʘʟʥʠʢʘʤʠ: ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ ʪʽʣʘ (r=0,310, 

ʨ=0,001), ʤôʷʟʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ (ɸɯʍ) (r=0,310, ʨ=0,009), ʚʠʩʦʪʠ 

ʥʘʜʛʨʫʜʥʠʥʥʦʾ ʪʦʯʢʠ (r=0,301, ʨ=0,011), ʧʝʨʠʤʝʪʨʘ ʧʝʨʝʜʧʣʽʯʯʷ ʚ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ 

(r=0,324, ʨ=0,006), ʧʝʨʠʤʝʪʨʘ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʥʘ ʚʜʠʭʫ (r=0,328, ʨ=0,006), 

ʧʝʨʠʤʝʪʨʘ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʚ ʩʧʦʢʽʡʥʦʤʫ ʩʪʘʥʽ (r=0,304, ʨ=0,011). 

 

4.2. ɺʟʘʻʤʦʟʚôʷʟʢʠ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʽʟ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʚ ʥʦʨʤʽ  

 

4.2.1. ʂʦʨʝʣʷʮʽʾ ʚ ʦʙôʻʜʥʘʥʽʡ ʛʨʫʧʽ ʶʥʘʢʽʚ ʽ ʯʦʣʦʚʽʢʽʚ 

ʈʝʟʫʣʴʪʘʪʠ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣʠʮ ̔ɻ. 21 ʜʦʜʘʪʢʘ.  

ʇʦʢʘʟʥʠʢ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʄʍɼ L I-L II ʚ ʦʙôʻʜʥʘʥʽʡ ʛʨʫʧʽ ʶʥʘʢʽʚ 

ʪʘ ʯʦʣʦʚʽʢʽʚ (17ï28 ʨʦʢʽʚ) ʤʘʻ ʥʘʩʪʫʧʥʽ ʜʦʩʪʦʚʽʨʥʽ ʢʦʨʝʣʷʮʽʾ ʟ̔ ʚʝʣʠʯʠʥʘʤʠ 

ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ: 

- ʜʫʞʝ ʩʠʣʴʥʽ ʧʦʟʠʪʠʚʥʽ ʢʦʨʝʣʷʮʽʾ ʟ ʧʦʢʘʟʥʠʢʘʤʠ: ʤʘʩʦ-ʨʦʩʪʦʚʦʛʦ ʽʥʜʝʢʩʫ 

(r=0,922 p<0,001), ʤʘʩʦ-ʨʦʩʪʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ (r=-0,909, ʨ=0,001); 

- ʩʠʣʴʥʽ ʧʦʟʠʪʠʚʥʽ ʢʦʨʝʣʷʮʽʾ ʧʦʢʘʟʥʠʢʘʤʠ ʤʘʩʠ ʪʽʣʘ (r=-0,805, ʨ=0,001), ʦʙʭʚʘʪʫ 

ʧʣʝʯʘ ʚ ʥʘʧʨʫʞʝʥʦʤʫ ʩʪʘʥʽ (r=0,772, p<0,001), ʦʙʭʚʘʪʫ ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ 

(r=0,767, p<0,001), ʦʙʭʚʘʪʫ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʚ ʩʧʦʢʽʡʥʦʤʫ ʩʪʘʥʽ (r=0,744, p<0,001), 

ʦʙʭʚʘʪʫ ʪʘʣʽʾ (r=0,726, p<0,001), ʦʙʭʚʘʪʫ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʥʘ ʚʜʠʭʫ (r=0,721, p<0,001), 

ʦʙʭʚʘʪʫ ʧʣʝʯʘ ʚ ʩʧʦʢʽʡʥʦʤʫ ʩʪʘʥʽ (r=0,717, p<0,001); 

- ʩʠʣʴʥʘ ʥʝʛʘʪʠʚʥʘ ʢʦʨʝʣʷʮʽʷ ʟ ʧʦʢʘʟʥʠʢʦʤ ʝʢʪʦʤʦʨʬʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʤʘʩʠ ʪʽʣʘ 

(r=-0,753 p<0,001); 
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- ʩʝʨʝʜʥʽ ʧʦʟʠʪʠʚʥʽ ʢʦʨʝʣʷʮʽʾ ʟ ʧʦʢʘʟʥʠʢʘʤʠ: ʤôʷʟʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ 

(ɸɯʍ) (r=0,685 p<0,001), ʦʙʭʚʘʪʫ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʥʘ ʚʠʜʠʭʫ (r=0,671, p<0,001), 

ʤʝʟʦʤʦʨʬʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ (r=0,664, p<0,001), ʦʙʭʚʘʪʫ ʩʪʝʛʥʘ (r=0,634, 

p<0,001), ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ ʪʽʣʘ (r=0,633, p<0,001), ʤôʷʟʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ 

(r=0,591, p<0,001), ʧʦʧʝʨʝʯʥʦʛʦ ʥʠʞʥʴʦʛʨʫʜʥʦʛʦ ʨʦʟʤʽʨʫ (r=0,560, p<0,001), ʦʙʭʚʘʪʫ 

ʛʦʤʽʣʢʠ ʫ ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ (r=0,553, p<0,001), ʦʙʭʚʘʪʫ ʰʠʾ (r=0,517, p<0,001); 

- ʩʣʘʙʢʽ ʧʦʟʠʪʠʚʥʽ ʢʦʨʝʣʷʮʽʾ ʟ ʧʦʢʘʟʥʠʢʘʤʠ: ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʨʝʜʠʥʥʦʛʨʫʜʥʦʛʦ 

ʨʦʟʤʽʨʫ (r=0,471, p<0,001), ʦʙʭʚʘʪʫ ʧʝʨʝʜʧʣʽʯʯʷ ʚ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ (r=0,409, p<0,001), 

ʤʽʞʚʝʨʪʣʶʛʦʚʦʾ ʚʽʜʩʪʘʥʽ (r=0,350, p=0,002), ʊʐɾʉ ʧʽʜ ʣʦʧʘʪʢʦʶ (r=0,347, p=0,002), 

ʰʠʨʠʥʠ ʜʠʩʪʘʣʴʥʦʛʦ ʝʧʽʬʽʟʫ ʩʪʝʛʥʘ (r=0,342, p=0,003), ʝʥʜʦʤʦʨʬʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ 

ʤʘʩʠ ʪʽʣʘ (r=0,307, p=0,008), ʢʽʩʪʢʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ (r=0,306, p=0,008), 

ʰʠʨʠʥʠ ʧʣʝʯ (r=0,304, p=0,008), ʦʙʭʚʘʪʫ ʩʪʝʛʦʥ (r=0,303, p=0,009). 

ʇʦʢʘʟʥʠʢ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʄʍɼ LII-L III  ʫ ʶʥʘʢʽʚ ʪʘ ʯʦʣʦʚʽʢʽʚ (17ï

28 ʨʦʢʽʚ) ʤʘʻ ʥʘʩʪʫʧʥʽ ʜʦʩʪʦʚʽʨʥʽ ʢʦʨʝʣʷʮʽʾ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ: 

- ʜʫʞʝ ʩʠʣʴʥʽ ʧʦʟʠʪʠʚʥʽ ʢʦʨʝʣʷʮʽʾ ʟ ʧʦʢʘʟʥʠʢʘʤʠ: ʤʘʩʦ-ʨʦʩʪʦʚʦʛʦ ʽʥʜʝʢʩʫ 

(0,934, p<0,001), ʤʘʩʦ-ʨʦʩʪʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ (0,919, p<0,001); 

- ʩʠʣʴʥʽ ʧʦʟʠʪʠʚʥʽ ʢʦʨʝʣʷʮʽʾ ʟ ʧʦʢʘʟʥʠʢʘʤʠ: ʤʘʩʠ ʪʽʣʘ (0,811, p<0,001), ʦʙʭʚʘʪʫ 

ʧʣʝʯʘ ʚ ʥʘʧʨʫʞʝʥʦʤʫ ʩʪʘʥʽ (0,744, p<0,001), ʦʙʭʚʘʪʫ ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ 

(0,727 p<0,001), ʦʙʭʚʘʪʫ ʛʨʫʜʥʦ ʾʢʣʽʪʢʠ ʚ ʩʧʦʢʽʡʥʦʤʫ ʩʪʘʥʽ (0,720, p<0,001), ʦʙʭʚʘʪʫ 

ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʥʘ ʚʜʠʭʫ (0,702, p<0,001); 

- ʩʠʣʴʥʘ ʥʝʛʘʪʠʚʥʘ ʢʦʨʝʣʷʮʽʷ ʟ ʧʦʢʘʟʥʠʢʦʤ ʝʢʪʦʤʦʨʬʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ 

(-0,765, p<0,001); 

- ʩʝʨʝʜʥʽ ʧʦʟʠʪʠʚʥʽ ʢʦʨʝʣʷʮʽʾ ʟ ʧʦʢʘʟʥʠʢʘʤʠ: ʦʙʭʚʘʪʫ ʧʣʝʯʘ ʚ ʩʧʦʢʽʡʥʦʤʫ ʩʪʘʥʽ 

(0,693, p<0,001), ʦʙʭʚʘʪʫ ʪʘʣʽʾ (0,689, p<0,001), ʦʙʭʚʘʪʫ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʥʘ ʚʠʜʠʭʫ 

(0,673, p<0,001), ʤʝʟʦʤʦʨʬʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ (0,665, p<0,001), ʤôʷʟʦʚʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ (ɸɯʍ) (0,654, p<0,001), ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ ʪʽʣʘ (0,632, p<0,001), 

ʦʙʭʚʘʪʫ ʩʪʝʛʥʘ (0,619, p<0,001), ʦʙʭʚʘʪʫ ʛʦʤʽʣʢʠ ʫ ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ (0,596 p<0,001), 

ʤôʷʟʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ (0,578, p<0,001), ʧʦʧʝʨʝʯʥʦʛʦ ʥʠʞʥʴʦʛʨʫʜʥʦʛʦ 

ʨʦʟʤʽʨʫ (0,520, p<0,001), ʦʙʭʚʘʪʫ ʰʠʾ( 0,511, p<0,001); 
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- ʩʣʘʙʢʽ ʧʦʟʠʪʠʚʥʽ ʢʦʨʝʣʷʮʽʾ ʟ ʧʦʢʘʟʥʠʢʘʤʠ: ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʨʝʜʠʥʥʦʛʨʫʜʥʦʛʦ 

ʨʦʟʤʽʨʫ (0,400, p<0,001); ʦʙʭʚʘʪʫ ʧʝʨʝʜʧʣʽʯʯʷ ʚ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ (0,396, p<0,001), 

ʊʐɾʉ ʧʽʜ ʣʦʧʘʪʢʦʶ (0,395, p<0,001), ʰʠʨʠʥʠ ʧʣʝʯ (0,364, p=0,001), ʦʙʭʚʘʪʫ ʩʪʝʛʦʥ 

(0,356, p=0,002), ʝʥʜʦʤʦʨʬʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ (0,352, p=0,002), ʩʘʛʽʪʘʣʴʥʦʛʦ 

ʨʦʟʤʽʨʫ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ (0,343, p=0,003), ʞʠʨʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ (0,332, 

p=0,004), ʤʽʞʚʝʨʪʣʶʛʦʚʦʾ ʚʽʜʩʪʘʥʽ (0,327, p=0,005), ʊʐɾʉ ʥʘ ʙʦʢʫ (0,317, p=0,006), 

ʤʽʞʛʨʝʙʝʥʝʚʦʾ ʚʽʜʩʪʘʥ ̔(0,310, p=0,007), ʊʐɾʉ ʥʘ ʞʠʚʦʪʽ (0,310, p=0,007), ʢʽʩʪʢʦʚʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ (0,306, p=0,008), ʊʐɾʉ ʟʘʜʥʴʦʾ ʧʦʚʝʨʭʥʽ ʧʣʝʯʘ (0,304, 

p=0,008), h ʠʨʠʥʠ ʜʠʩʪʘʣʴʥʦʛʦ ʝʧʽʬʽʟʫ ʩʪʝʛʥʘ (0,302, p=0,009). 

ʇʦʢʘʟʥʠʢ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʄʍɼ LIII -L IV ʫ ʶʥʘʢʽʚ ʪʘ ʯʦʣʦʚʽʢʽʚ (17ï

28 ʨʦʢʽʚ) ʤʘʻ ʥʘʩʪʫʧʥʽ ʢʦʨʝʣʷʮʽʾ ʟ ʧʦʢʘʟʥʠʢʘʤʠ: ʽʟ ʧʦʢʘʟʥʠʢʘʤʠ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ: 

- ʜʫʞʝ ʩʠʣʴʥʽ ʧʦʟʠʪʠʚʥʽ ʢʦʨʝʣʷʮʽʾ ʟ ʧʦʢʘʟʥʠʢʘʤʠ: ʤʘʩʦ-ʨʦʩʪʦʚʦʛʦ ʽʥʜʝʢʩʫ 

(0,949, p<0,001), ʤʘʩʦ-ʨʦʩʪʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ (0,914, p<0,001); 

- ʩʠʣʴʥʽ ʧʦʟʠʪʠʚʥʽ ʢʦʨʝʣʷʮʽʾ ʟ ʧʦʢʘʟʥʠʢʘʤʠ: ʤʘʩʠ ʪʽʣʘ (0,789, p<0,001), ʦʙʭʚʘʪʫ 

ʧʣʝʯʘ ʚ ʥʘʧʨʫʞʝʥʦʤʫ ʩʪʘʥʽ (0,719, p<0,001), ʦʙʭʚʘʪʫ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʚ ʩʧʦʢʽʡʥʦʤʫ 

ʩʪʘʥʽ (0,719, p<0,001); 

- ʩʠʣʴʥʘ ʥʝʛʘʪʠʚʥʘ ʢʦʨʝʣʷʮʽʷ ʟ ʧʦʢʘʟʥʠʢʦʤ ʝʢʪʦʤʦʨʬʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ 

(-0,788, p<0,001); 

- ʩʝʨʝʜʥʽ ʧʦʟʠʪʠʚʥʽ ʢʦʨʝʣʷʮʽʾ ʟ ʧʦʢʘʟʥʠʢʘʤʠ: ʦʙʭʚʘʪʫ ʧʣʝʯʘ ʚ ʩʧʦʢʽʡʥʦʤʫ ʩʪʘʥʽ 

(0,696, p<0,001), ʦʙʭʚʘʪʫ ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ (0,691, p<0,001), ʦʙʭʚʘʪʫ 

ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʥʘ ʚʜʠʭʫ (0,689, p<0,001), ʦʙʭʚʘʪʫ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʥʘ ʚʠʜʠʭʫ (0,681, 

p<0,001), ʦʙʭʚʘʪʫ ʪʘʣʽʾ (0,662, p<0,001), ʤʝʟʦʤʦʨʬʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ (0,662, 

p<0,001), ʤôʷʟʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ (ɸɯʍ) (0,642, p<0,001), ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ ʪʽʣʘ 

(0,596, p<0,001), ʦʙʭʚʘʪʫ ʩʪʝʛʥʘ (0,587, p<0,001), ʦʙʭʚʘʪʫ ʛʦʤʽʣʢʠ ʫ ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ 

(0,579, p<0,001), ʤôʷʟʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ (0,557, p<0,001), ʧʦʧʝʨʝʯʥʦʛʦ 

ʥʠʞʥʴʦʛʨʫʜʥʦʛʦ ʨʦʟʤʽʨʫ (0,515, p<0,001), ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ ʪʽʣʘ (0,503, p<0,001); 

- ʩʣʘʙʢʽ ʧʦʟʠʪʠʚʥʽ ʢʦʨʝʣʷʮʽʾ ʟ ʧʦʢʘʟʥʠʢʘʤʠ: ʦʙʭʚʘʪʫ h ʠʾ (0,489, p<0,001), ʰʠʨʠʥʠ 

ʧʣʝʯ (0,389, p=0,001), ʦʙʭʚʘʪʫ ʩʪʝʛʦʥ (0,386, p=0,001), ʊʐɾʉ ʧʽʜ ʣʦʧʘʪʢʦʶ (0,383, 

p=0,001), ʧʦʧʝʨʝʯʥʦʛʦ ʩʨʝʜʥʴʦʛʨʫʜʠʥʦʛʦ ʨʦʟʤʽʨʫ (0,379, p=0,001), ʦʙʭʚʘʪʫ 
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ʧʝʨʝʜʧʣʽʯʯʷ ʚ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ (0,365, p=0,001), ʩʘʛʽʪʘʣʴʥʦʛʦ ʨʦʟʤʽʨʫ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ 

(0,358, p=0,002), ʝʥʜʦʤʦʨʬʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʤʘʩʠ ʪʽʣʘ (0,334, p=0,004), ʞʠʨʦʚʦʛʦ 

ʢʦʤʧʦʥʝʥʪʫ ʤʘʩʠ ʪʽʣʘ (0,310, p=0,007), ʊʐɾʉ ʥʘ ʙʦʢʫ (0,301, p=0,009), ʊʐɾʉ ʥʘ 

ʞʠʚʦʪʽ (0,301, p=0,009). 

ʇʦʢʘʟʥʠʢ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʄʍɼ LIV-LV ʫ ʶʥʘʢʽʚ ʪʘ ʯʦʣʦʚʽʢʽʚ (17ï

28 ʨʦʢʽʚ) ʤʘʻ ʢʦʨʝʣʷʮʽ ʾʧʦʢʘʟʥʠʢʘʤʠ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ: 

- ʜʫʞʝ ʩʠʣʴʥʽ ʧʦʟʠʪʠʚʥʽ ʢʦʨʝʣʷʮʽʾ ʟ ʧʦʢʘʟʥʠʢʘʤʠ: ʟ ʤʘʩʦ-ʨʦʩʪʦʚʦʛʦ ʽʥʜʝʢʩʫ 

(0,943, p<0,001), ʤʘʩʦ-ʨʦʩʪʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ (0,904, p<0,001); 

- ʩʠʣʴʥʽ ʧʦʟʠʪʠʚʥʽ ʢʦʨʝʣʷʮʽʾ ʟ ʧʦʢʘʟʥʠʢʘʤʠ: ʤʘʩʠ ʪʽʣʘ (0,776, p<0,001), ʦʙʭʚʘʪʫ 

ʧʣʝʯʘ ʚ ʥʘʧʨʫʞʝʥʦʤʫ ʩʪʘʥʽ (0,710, p<0,001), ʦʙʭʚʘʪʫ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʚ ʩʧʦʢʽʡʥʦʤʫ 

ʩʪʘʥʽ (0,705, p<0,001); 

- ʩʠʣʴʥʘ ʥʝʛʘʪʠʚʥʘ ʢʦʨʝʣʷʮʽʷ ʟ ʧʦʢʘʟʥʠʢʦʤ ʝʢʪʦʤʦʨʬʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ 

(-0,799, p<0,001); 

- ʩʝʨʝʜʥʽ ʧʦʟʠʪʠʚʥʽ ʢʦʨʝʣʷʮʽʾ ʟ ʧʦʢʘʟʥʠʢʘʤʠ: ʦʙʭʚʘʪʫ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʥʘ ʚʜʠʭʫ 

(0,698, p<0,001), ʦʙʭʚʘʪʫ ʪʘʣʽʾ (0,696, p<0,001), ʦʙʭʚʘʪʫ ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ 

(0,694, p<0,001), ʦʙʭʚʘʪʫ ʧʣʝʯʘ ʚ ʩʧʦʢʽʡʥʦʤʫ ʩʪʘʥʽ (0,690, p<0,001), ʤʝʟʦʤʦʨʬʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ (0,681, p<0,001), ʦʙʭʚʘʪʫ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʥʘ ʚʠʜʠʭʫ (0,669, 

p<0,001), ʦʙʭʚʘʪʫ ʩʪʝʛʥʘ (0,587, p<0,001), ʦʙʭʚʘʪʫ ʛʦʤʽʣʢʠ ʫ ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ (0,586, 

p<0,001), ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ ʪʽʣʘ (0,580, p<0,001), ʤôʷʟʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ (ɸɯʍ) 

(0,577, p<0,001), ʦʙʭʚʘʪʫ h ʠʾ (0,526, p<0,001), ʤôʷʟʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ (0,521, 

p<0,001),  

- ʩʣʘʙʢʽ ʧʦʟʠʪʠʚʥʽ ʢʦʨʝʣʷʮʽʾ ʟ ʧʦʢʘʟʥʠʢʘʤʠ: ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ ʪʽʣʘ (0,483, p<0,001), 

ʧʦʧʝʨʝʯʥʦʛʦ ʥʠʞʥʴʦʛʨʫʜʥʦʛʦ ʨʦʟʤʽʨʫ (0,480, p<0,001), ʦʙʭʚʘʪʫ ʩʪʝʛʦʥ (0,466, 

p<0,001), ʊʐɾʉ ʧʽʜ ʣʦʧʘʪʢʦʶ (0,464 p<0,001), ʝʥʜʦʤʦʨʬʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ 

(0,438, p<0,001), ʊʐɾʉ ʟʘʜʥʴʦʾ ʧʦʚʝʨʭʥʽ ʧʣʝʯʘ (0,424, p<0,001), ʞʠʨʦʚʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ (0,403, p<0,001), ʦʙʭʚʘʪʫ ʧʝʨʝʜʧʣʽʯʯʷ ʚ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ (0,402, 

p<0,001), ʊʐɾʉ ʥʘ ʞʠʚʦʪʽ (0,390, p=0,001), ʰʠʨʠʥʠ ʧʣʝʯ (0,390, p=0,001), 

ʩʘʛʽʪʘʣʴʥʦʛʦ ʨʦʟʤʽʨʫ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ (0,386, p=0,001), ʊʐɾʉ ʥʘ ʙʦʢʫ (0,377, p=0,001), 

ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʨʝʜʠʥʥʦʛʨʫʜʥʦʛʦ ʨʦʟʤʽʨʫ (0,354, p=0,002), ʊʐɾʉ ʥʘ ʛʨʫʜʥʽʡ ʢʣʽʪʮʽ 

(0,340, p=0,003), ʤʽʞʚʝʨʪʣʶʛʦʚʦʾ ʚʽʜʩʪʘʥʽ (0,313, p=0,007). 
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4.2.2. ʂʦʨʝʣʷʮʽʾ ʚ ʦʙôʻʜʥʘʥʽʡ ʛʨʫʧʽ ʜʽʚʯʘʪ ʽ ʞʽʥʦʢ 

ʂʦʨʝʣʷʮʽʷ ʚʝʣʠʯʠʥ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʤʽʞ 

ʪʽʣʘʤʠ LI-L II, L II-L III , LIII -L IV, LIV-LV ʽʟ ʚʝʣʠʯʠʥʘʤʠ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚ 

ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ (16ï26 ʨʦʢʽʚ) ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣʠʮʽ ɻ.23 ʜʦʜʘʪʢʘ. 

ʇʦʢʘʟʥʠʢ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʄʍɼ L I-L II ʚ ʦʙôʻʜʥʘʥʽʡ ʛʨʫʧʽ ʜʽʚʯʘʪ 

ʪʘ ʞʽʥʦʢ (16ï26 ʨʦʢʽʚ) ʤʘʻ ʥʘʩʪʫʧʥʽ ʢʦʨʝʣʷʮʽʾ ʟ ʧʦʢʘʟʥʠʢʘʤʠ: ʽʟ ʧʦʢʘʟʥʠʢʘʤʠ 

ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ: 

- ʩʠʣʴʥʽ ʧʦʟʠʪʠʚʥʽ ʢʦʨʝʣʷʮʽʾ ʟ ʧʦʢʘʟʥʠʢʘʤʠ: ʤʘʩʦ-ʨʦʩʪʦʚʦʛʦ ʽʥʜʝʢʩʫ (0,806, 

p<0,001), ʤʘʩʦ-ʨʦʩʪʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ (0,792, p<0,001), ʦʙʭʚʘʪʫ ʧʣʝʯʘ ʚ ʩʧʦʢʽʡʥʦʤʫ 

ʩʪʘʥʽ (0,788, p<0,001), ʦʙʭʚʘʪʫ ʧʣʝʯʘ ʚ ʥʘʧʨʫʞʝʥʦʤʫ ʩʪʘʥʽ (0,765, p<0,001), ʤʘʩʠ ʪʽʣʘ 

(0,758, p<0,001), ʦʙʭʚʘʪʫ ʩʪʝʛʥʘ (0,717, p<0,001); 

- ʩʠʣʴʥʘ ʥʝʛʘʪʠʚʥʘ ʢʦʨʝʣʷʮʽʷ ʟ ʧʦʢʘʟʥʠʢʦʤ ʝʢʪʦʤʦʨʬʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ 

(-0,799, p<0,001); 

- ʩʝʨʝʜʥʽ ʧʦʟʠʪʠʚʥʽ ʢʦʨʝʣʷʮʽʾ ʟ ʧʦʢʘʟʥʠʢʘʤʠ: ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ ʪʽʣʘ (0,691, 

p<0,001), ʦʙʭʚʘʪʫ ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ (0,672, p<0,001), ʦʙʭʚʘʪʫ ʪʘʣʽʾ (0,663, 

p<0,001), ʤôʷʟʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ (0,658, p<0,001), ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ ʪʽʣʘ (0,655, 

p<0,001), ʦʙʭʚʘʪʫ ʩʪʝʛʦʥ (0,638, p<0,001), ʦʙʭʚʘʪʫ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʥʘ ʚʠʜʠʭʫ (0,636, 

p<0,001), ʟʦʚʥʽʰʥʴʦ ʾʢʦʥ'ʶʛʘʪʠ (0,630, p<0,001), ʦʙʭʚʘʪʫ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʚ ʩʧʦʢʽʡʥʦʤʫ 

ʩʪʘʥʽ (0,621, p<0,001), ʤʝʟʦʤʦʨʬʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ (0,620, p<0,001), ʦʙʭʚʘʪʫ 

ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʥʘ ʚʜʠʭʫ (0,616, p<0,001), ʤôʷʟʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ (ɸɯʍ) 

(0,605, p<0,001), ʧʦʧʝʨʝʯʥʦʛʦ ʥʠʞʥʴʦʛʨʫʜʥʦʛʦ ʨʦʟʤʽʨʫ (0,578, p<0,001), ʦʙʭʚʘʪʫ ʰʠʾ 

(0,565, p<0,001), h ʠʨʠʥʠ ʜʠʩʪʘʣʴʥʦʛʦ ʝʧʽʬʽʟʫ ʧʣʝʯʘ (0,562, p<0,001), ʞʠʨʦʚʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ (0,511, p<0,001), ʢʽʩʪʢʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ (0,510, 

p<0,001), ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʨʝʜʠʥʥʦʛʨʫʜʥʦʛʦ ʨʦʟʤʽʨʫ (0,508, p<0,001); 

- ʩʣʘʙʢʽ ʧʦʟʠʪʠʚʥʽ ʢʦʨʝʣʷʮʽʾ ʟ ʧʦʢʘʟʥʠʢʘʤʠ: ʤʽʞʚʝʨʪʣʶʛʦʚʦʾ ʚʽʜʩʪʘʥʽ (0,489, 

p<0,001), ʐɾʉ ʧʽʜ ʣʦʧʘʪʢʦʶ (0,488, p<0,001), ʊʐɾʉ ʥʘ ʙʦʢʫ (0,485, p<0,001), 

ʦʙʭʚʘʪʫ ʛʦʤʽʣʢʠ ʫ ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ (0,481, p<0,001), ʦʙʭʚʘʪʫ ʧʝʨʝʜʧʣʽʯʯʷ ʚ ʥʠʞʥʽʡ 

ʪʨʝʪʠʥʽ (0,476, p<0,001), ʝʥʜʦʤʦʨʬʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ (0,470, p<0,001), 

ʰʠʨʠʥʠ ʜʠʩʪʘʣʴʥʦʛʦ ʝʧʽʬʽʟʫ ʩʪʝʛʥʘ (0,458, p<0,001), ʐɾʉ ʥʘ ʞʠʚʦʪʽ (0,451, p<0,001), 



118 
 

ʊʐɾʉ ʥʘ ʟʘʜʥʴʦʾ ʧʦʚʝʨʭʥʽ ʧʣʝʯʘ (0,441, p<0,001), ʩʘʛʽʪʘʣʴʥʦʛʦ ʨʦʟʤʽʨʫ ʛʨʫʜʥʦʾ 

ʢʣʽʪʢʠ (0,408, p<0,001), ʤʽʞʛʨʝʙʝʥʝʚʦʾ ʚʽʜʩʪʘʥ ̔(0,393, p<0,001), ʦʙʭʚʘʪʫ ʩʪʦʧʠ (0,364, 

p=0,001), ʤʽʞʦʩʪʴʦʚʦ ʾʚʽʜʩʪʘʥ ̔(0,357, p=0,001), ʊʐɾʉ ʥʘ ʧʝʨʝʜʥʽʡ ʧʦʚʝʨʭʥʽ ʧʣʝʯʘ 

(0,329, p=0,003), ʦʙʭʚʘʪʫ ʛʦʤʽʣʢʠ ʚ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ (0,328, p=0,003), ʰʠʨʠʥʠ 

ʜʠʩʪʘʣʴʥʦʛʦ ʝʧʽʬʽʟʫ ʧʝʨʝʜʧʣʽʯʯʷ (0,311, p=0,005), ʦʙʭʚʘʪʫ ʢʠʩʪʝʡ (0,308, p=0,005). 

ʇʦʢʘʟʥʠʢ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʄʍɼ LII-L III  ʫ ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ ʚʽʢʦʤ 

16ï26 ʨʦʢʽʚ ʤʘʻ ʥʘʩʪʫʧʥʽ ʢʦʨʝʣʷʮʽʾ ʟ ʧʦʢʘʟʥʠʢʘʤʠ: ̔ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ: 

- ʩʠʣʴʥʽ ʧʦʟʠʪʠʚʥʽ ʢʦʨʝʣʷʮʽʾ ʟ ʧʦʢʘʟʥʠʢʘʤʠ: ʦʙʭʚʘʪʫ ʧʣʝʯʘ ʚ ʩʧʦʢʽʡʥʦʤʫ ʩʪʘʥʽ 

(0,772, p<0,001), ʦʙʭʚʘʪʫ ʧʣʝʯʘ ʚ ʥʘʧʨʫʞʝʥʦʤʫ ʩʪʘʥʽ (0,751, p<0,001), ʤʘʩʦ-ʨʦʩʪʦʚʦʛʦ 

ʽʥʜʝʢʩʫ (0,735, p<0,001), ʤʘʩʦ-ʨʦʩʪʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ (0,734, p<0,001), ʤʘʩʠ ʪʽʣʘ 

(0,712, p<0,001);  

- ʩʠʣʴʥʘ ʥʝʛʘʪʠʚʥʘ ʢʦʨʝʣʷʮʽʷ ʟ ʧʦʢʘʟʥʠʢʦʤ ʝʢʪʦʤʦʨʬʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ 

(-0,736, p<0,001); 

- ʩʝʨʝʜʥʽ ʧʦʟʠʪʠʚʥʽ ʢʦʨʝʣʷʮʽʾ ʟ ʧʦʢʘʟʥʠʢʘʤʠ: ʦʙʭʚʘʪʫ ʩʪʝʛʥʘ (0,681, p<0,001), 

ʦʙʭʚʘʪʫ ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ (0,680, p<0,001), ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ ʪʽʣʘ (0,650, 

p<0,001), ʤôʷʟʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ (0,623, p<0,001), ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ ʪʽʣʘ (0,619, 

p<0,001), ʤôʷʟʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ (ɸɯʍ) (0,598, p<0,001), ʟʦʚʥʽʰʥʴʦ ʾ

ʢʦʥ'ʶʛʘʪʠ (0,597, p<0,001), ʦʙʭʚʘʪʫ ʪʘʣʽʾ (0,592, p<0,001), ʦʙʭʚʘʪʫ ʩʪʝʛʦʥ (0,589, 

p<0,001), ʤʝʟʦʤʦʨʬʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ (0,576, p<0,001), ʦʙʭʚʘʪʫ ʛʨʫʜʥʦʾ 

ʢʣʽʪʢʠ ʥʘ ʚʠʜʠʭʫ (0,574, p<0,001), ʧʦʧʝʨʝʯʥʦʛʦ ʥʠʞʥʴʦʛʨʫʜʥʦʛʦ ʨʦʟʤʽʨʫ (0,570, 

p<0,001), ʦʙʭʚʘʪʫ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʚ ʩʧʦʢʽʡʥʦʤʫ ʩʪʘʥʽ (0,544, p<0,001), ʦʙʭʚʘʪʫ ʰʠʾ 

(0,544, p<0,001), h ʠʨʠʥʠ ʜʠʩʪʘʣʴʥʦʛʦ ʝʧʽʬʽʟʫ ʧʣʝʯʘ (0,543, p<0,001), ʦʙʭʚʘʪʫ ʛʨʫʜʥʦʾ 

ʢʣʽʪʢʠ ʥʘ ʚʜʠʭʫ (0,530, p<0,001), ʞʠʨʦʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʤʘʩʠ ʪʽʣʘ (0,528 p<0,001), 

ʊʐɾʉ ʧʽʜ ʥʠʞʥʽʤ ʢʫʪʦʤ ʣʦʧʘʪʢʠ (0,510, p<0,001), ʢʽʩʪʢʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ 

(0,503, p<0,001); 

- ʩʣʘʙʢʽ ʧʦʟʠʪʠʚʥʽ ʢʦʨʝʣʷʮʽʾ ʟ ʧʦʢʘʟʥʠʢʘʤʠ: ʊʐɾʉ ʥʘ ʙʦʢʫ (0,495, p<0,001), 

ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʨʝʜʠʥʥʦʛʨʫʜʥʦʛʦ ʨʦʟʤʽʨʫ (0,487, p<0,001), ʝʥʜʦʤʦʨʬʥʠʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʤʘʩʠ ʪʽʣʘ (0,485, p<0,001), ʊʐɾʉ ʥʘ ʟʘʜʥʴʦʾ ʧʦʚʝʨʭʥʽ ʧʣʝʯʘ (0,480, 

p<0,001), ʤʽʞʚʝʨʪʣʶʛʦʚʦʾ ʚʽʜʩʪʘʥʽ (0,466, p<0,001), ʊʐɾʉ ʥʘ ʞʠʚʦʪʽ (0,459, p<0,001), 
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ʦʙʭʚʘʪʫ ʧʝʨʝʜʧʣʽʯʯʷ ʚ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ (0,444, p<0,001), ʦʙʭʚʘʪʫ ʛʦʤʽʣʢʠ ʫ ʚʝʨʭʥʽʡ 

ʪʨʝʪʠʥʽ (0,425, p<0,001), ʰʠʨʠʥʠ ʜʠʩʪʘʣʴʥʦʛʦ ʝʧʽʬʽʟʫ ʩʪʝʛʥʘ (0,419, p<0,001), 

ʩʘʛʽʪʘʣʴʥʦʛʦ ʨʦʟʤʽʨʫ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ (0,381, p<0,001), ʤʽʞʦʩʪʴʦʚʦ ʾʚʽʜʩʪʘʥ ̔ (0,368, 

p=0,001), ʤʽʞʛʨʝʙʝʥʝʚʦʾ ʚʽʜʩʪʘʥ ̔ (0,353, p=0,001), ʊʐɾʉ ʥʘ ʛʨʫʜʥʽʡ ʢʣʽʪʮʽ (0,351, 

p=0,001), ʊʐɾʉ ʥʘ ʧʝʨʝʜʥʽʡ ʧʦʚʝʨʭʥʽ ʧʣʝʯʘ (0,340, p=0,002), ʦʙʭʚʘʪʫ ʩʪʦʧʠ (0,338, 

p=0,002), ʊʐɾʉ ʥʘ ʛʦʤʽʣʢʠ (0,326, p=0,003), ʰʠʨʠʥʠ ʜʠʩʪʘʣʴʥʦʛʦ ʝʧʽʬʽʟʫ ʛʦʤʽʣʢʠ 

(0,303, p=0,006). 

ʇʦʢʘʟʥʠʢ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʄʍɼ LIII -L IV ʫ ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ ʚʽʢʦʤ 

16ï26 ʨʦʢʽʚ ʤʘʻ ʥʘʩʪʫʧʥʽ ʢʦʨʝʣʷʮʽʾ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ: 

- ʩʠʣʴʥʽ ʧʦʟʠʪʠʚʥʽ ʢʦʨʝʣʷʮʽʾ ʟ ʧʦʢʘʟʥʠʢʘʤʠ: ʤʘʩʦ-ʨʦʩʪʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ (0,828, 

p<0,001), ʤʘʩʦ-ʨʦʩʪʦʚʦʛʦ ʽʥʜʝʢʩʫ (0,828, p<0,001), ʤʘʩʠ ʪʽʣʘ (0,804, p<0,001), ʦʙʭʚʘʪʫ 

ʧʣʝʯʘ ʚ ʩʧʦʢʽʡʥʦʤʫ ʩʪʘʥʽ (0,783, p<0,001), ʦʙʭʚʘʪʫ ʩʪʝʛʥʘ (0,764, p<0,001), ʧʣʦʱʽ 

ʧʦʚʝʨʭʥʽ ʪʽʣʘ (0,751, p<0,001), ʦʙʭʚʘʪʫ ʧʣʝʯʘ ʚ ʥʘʧʨʫʞʝʥʦʤʫ ʩʪʘʥʽ (0,741, p<0,001), 

ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ ʪʽʣʘ (0,720, p<0,001); 

- ʩʠʣʴʥʘ ʥʝʛʘʪʠʚʥʘ ʢʦʨʝʣʷʮʽʷ ʟ ʧʦʢʘʟʥʠʢʦʤ ʝʢʪʦʤʦʨʬʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ 

(-0,802, p<0,001); 

- ʩʝʨʝʜʥʽ ʧʦʟʠʪʠʚʥʽ ʢʦʨʝʣʷʮʽʾ ʟ ʧʦʢʘʟʥʠʢʘʤʠ: ʦʙʭʚʘʪʫ ʪʘʣʽʾ (0,692, p<0,001), 

ʦʙʭʚʘʪʫ ʩʪʝʛʦʥ (0,690, p<0,001), ʟʦʚʥʽʰʥʴʦ ʾʢʦʥ'ʶʛʘʪʠ (0,682, p<0,001), ʤôʷʟʦʚʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ (0,667, p<0,001), ʦʙʭʚʘʪʫ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʥʘ ʚʠʜʠʭʫ (0,651, 

p<0,001), ʦʙʭʚʘʪʫ ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ (0,647, p<0,001), ʦʙʭʚʘʪʫ ʛʨʫʜʥʦʾ 

ʢʣʽʪʢʠ ʚ ʩʧʦʢʽʡʥʦʤʫ ʩʪʘʥʽ (0,636, p<0,001), ʦʙʭʚʘʪʫ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʥʘ ʚʜʠʭʫ (0,618, 

p<0,001), ʦʙʭʚʘʪʫ ʰʠʾ (0,582, p<0,001), ʧʦʧʝʨʝʯʥʦʛʦ ʥʠʞʥʴʦʛʨʫʜʥʦʛʦ ʨʦʟʤʽʨʫ (0,575, 

p<0,001), ʤôʷʟʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ (ɸɯʍ) (0,572, p<0,001), ʢʽʩʪʢʦʚʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ (0,568, p<0,001), ʤʽʞʚʝʨʪʣʶʛʦʚʦʾ ʚʽʜʩʪʘʥʽ (0,566, p<0,001), 

ʤʝʟʦʤʦʨʬʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ (0,562, p<0,001), ʞʠʨʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ 

(0,558, p<0,001), h ʠʨʠʥʠ ʜʠʩʪʘʣʴʥʦʛʦ ʝʧʽʬʽʟʫ ʧʣʝʯʘ (0,536, p<0,001), ʰʠʨʠʥʠ 

ʜʠʩʪʘʣʴʥʦʛʦ ʝʧʽʬʽʟʫ ʩʪʝʛʥʘ (0,526, p<0,001), ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʨʝʜʠʥʥʦʛʨʫʜʥʦʛʦ ʨʦʟʤʽʨʫ 

(0,518, p<0,001), ʦʙʭʚʘʪʫ ʛʦʤʽʣʢʠ ʫ ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ (0,509, p<0,001), ʊʐɾʉ ʥʘ ʙʦʢʫ 

(0,506, p<0,001), ʊʐɾʉ ʧʽʜ ʥʠʞʥʽʤ ʢʫʪʦʤ ʣʦʧʘʪʢʠ (0,502, p<0,001); 
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- ʩʣʘʙʢʽ ʧʦʟʠʪʠʚʥʽ ʢʦʨʝʣʷʮʽʾ ʟ ʧʦʢʘʟʥʠʢʘʤʠ: ʊʐɾʉ ʥʘ ʟʘʜʥʴʦʾ ʧʦʚʝʨʭʥʽ ʧʣʝʯʘ 

(0,498, p<0,001), ʦʙʭʚʘʪʫ ʧʝʨʝʜʧʣʽʯʯʷ ʚ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ (0,489, p<0,001), 

ʝʥʜʦʤʦʨʬʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ (0,483, p<0,001), ʊʐɾʉ ʥʘ ʞʠʚʦʪʽ (0,473, 

p<0,001), ʦʙʭʚʘʪʫ ʩʪʦʧʠ (0,445, p<0,001), ʤʽʞʛʨʝʙʝʥʝʚʦʾ ʚ̔ ʜʩʪʘʥ ̔ (0,442, p<0,001), 

ʦʙʭʚʘʪʫ ʛʦʤʽʣʢʠ ʚ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ (0,398, p<0,001), ʰʠʨʠʥʠ ʜʠʩʪʘʣʴʥʦʛʦ ʝʧʽʬʽʟʫ 

ʛʦʤʽʣʢʠ (0,394, p<0,001), ʩʘʛʽʪʘʣʴʥʦʛʦ ʨʦʟʤʽʨʫ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ (0,390, p<0,001), ʊʐɾʉ 

ʥʘ ʧʝʨʝʜʥʽʡ ʧʦʚʝʨʭʥʽ ʧʣʝʯʘ (0,381, p<0,001), ʤʽʞʦʩʪʴʦʚʦ ʾʚʽʜʩʪʘʥ ̔ (0,358, p=0,001), 

ʦʙʭʚʘʪʫ ʢʠʩʪʝʡ (0,344, p=0,002), ʰʠʨʠʥʠ ʜʠʩʪʘʣʴʥʦʛʦ ʝʧʽʬʽʟʫ ʧʝʨʝʜʧʣʽʯʯʷ (0,342, 

p=0,002), ʊʐɾʉ ʥʘ ʛʦʤʽʣʢʠ (0,321, p=0,004). 

ʇʦʢʘʟʥʠʢ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʄʍɼ LIV-LV ʫ ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ ʚʽʢʦʤ 

16ï26 ʨʦʢʽʚ ʤʘʻ ʥʘʩʪʫʧʥʽ ʢʦʨʝʣʷʮʽʾ ʟ ʧʦʢʘʟʥʠʢʘʤʠ: ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ: 

- ʩʠʣʴʥʽ ʧʦʟʠʪʠʚʥʽ ʢʦʨʝʣʷʮʽʾ ʟ ʧʦʢʘʟʥʠʢʘʤʠ: ʤʘʩʦ-ʨʦʩʪʦʚʦʛʦ ʽʥʜʝʢʩʫ (0,868, 

p<0,001), ʤʘʩʦ-ʨʦʩʪʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʫ (0,863, p<0,001), ʤʘʩʠ ʪʽʣʘ (0,835, p<0,001), 

ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ ʪʽʣʘ (0,784, p<0,001), ʦʙʭʚʘʪʫ ʩʪʝʛʥʘ (0,784, p<0,001), ʦʙʭʚʘʪʫ ʧʣʝʯʘ ʚ 

ʩʧʦʢʽʡʥʦʤʫ ʩʪʘʥʽ (0,764, p<0,001), ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ ʪʽʣʘ (0,749, p<0,001), ʦʙʭʚʘʪʫ ʧʣʝʯʘ 

ʚ ʥʘʧʨʫʞʝʥʦʤʫ ʩʪʘʥʽ (0,736, p<0,001), ʦʙʭʚʘʪʫ ʩʪʝʛʦʥ (0,729, p<0,001), ʦʙʭʚʘʪʫ ʪʘʣʽʾ 

(0,728, p<0,001), ʟʦʚʥʽʰʥʴʦ ʾʢʦʥ'ʶʛʘʪʠ (0,712, p<0,001), ʦʙʭʚʘʪʫ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʥʘ 

ʚʠʜʠʭʫ (0,703, p<0,001); 

- ʩʠʣʴʥʘ ʥʝʛʘʪʠʚʥʘ ʢʦʨʝʣʷʮʽʷ ʟ ʧʦʢʘʟʥʠʢʦʤ ʝʢʪʦʤʦʨʬʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ 

(-0,838, p<0,001); 

- ʩʝʨʝʜʥʽ ʧʦʟʠʪʠʚʥʽ ʢʦʨʝʣʷʮʽʾ ʟ ʧʦʢʘʟʥʠʢʘʤʠ: ʦʙʭʚʘʪʫ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʚ 

ʩʧʦʢʽʡʥʦʤʫ ʩʪʘʥʽ (0,695, p<0,001), ʤôʷʟʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ (0,680, p<0,001), 

ʦʙʭʚʘʪʫ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʥʘ ʚʜʠʭʫ (0,675, p<0,001), ʦʙʭʚʘʪʫ ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʚʝʨʭʥʽʡ 

ʪʨʝʪʠʥʽ (0,633, p<0,001), ʢʽʩʪʢʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ (0,606, p<0,001), 

ʤʝʟʦʤʦʨʬʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ (0,595, p<0,001), ʦʙʭʚʘʪʫ ʛʦʤʽʣʢʠ ʫ ʚʝʨʭʥʽʡ 

ʪʨʝʪʠʥʽ (0,583, p<0,001), ʧʦʧʝʨʝʯʥʦʛʦ ʥʠʞʥʴʦʛʨʫʜʥʦʛʦ ʨʦʟʤʽʨʫ (0,579, p<0,001), 

ʤʽʞʚʝʨʪʣʶʛʦʚʦʾ ʚʽʜʩʪʘʥʽ (0,577, p<0,001), h ʠʨʠʥʠ ʜʠʩʪʘʣʴʥʦʛʦ ʝʧʽʬʽʟʫ ʧʣʝʯʘ (0,576, 

p<0,001), ʦʙʭʚʘʪʫ ʰʠʾ (0,574, p<0,001), ʤôʷʟʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ (ɸɯʍ) (0,572, 

p<0,001), ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʨʝʜʠʥʥʦʛʨʫʜʥʦʛʦ ʨʦʟʤʽʨʫ (0,567, p<0,001), ʰʠʨʠʥʠ 

ʜʠʩʪʘʣʴʥʦʛʦ ʝʧʽʬʽʟʫ ʩʪʝʛʥʘ (0,564, p<0,001), ʞʠʨʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ (0,540, 
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p<0,001), ʦʙʭʚʘʪʫ ʛʦʤʽʣʢʠ ʚ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ (0,511, p<0,001), ʦʙʭʚʘʪʫ ʩʪʦʧʠ (0,507, 

p<0,001), ʦʙʭʚʘʪʫ ʧʝʨʝʜʧʣʽʯʯʷ ʚ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ (0,502, p<0,001);  

- ʩʣʘʙʢʽ ʧʦʟʠʪʠʚʥʽ ʢʦʨʝʣʷʮʽʾ ʟ ʧʦʢʘʟʥʠʢʘʤʠ: ʊʐɾʉ ʧʽʜ ʥʠʞʥʽʤ ʢʫʪʦʤ ʣʦʧʘʪʢʠ 

(0,489, p<0,001), ʊʐɾʉ ʥʘ ʙʦʢʫ (0,480, p<0,001), ʝʥʜʦʤʦʨʬʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ 

ʪʽʣʘ (0,467, p<0,001), ʊʐɾʉ ʥʘ ʟʘʜʥʴʦʾ ʧʦʚʝʨʭʥʽ ʧʣʝʯʘ (0,450, p<0,001), ʩʘʛʽʪʘʣʴʥʦʛʦ 

ʨʦʟʤʽʨʫ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ (0,448, p<0,001), ʊʐɾʉ ʥʘ ʞʠʚʦʪʽ (0,447, p<0,001), 

ʤʽʞʛʨʝʙʝʥʝʚʦʾ ʚʽʜʩʪʘʥ ̔(0,447, p<0,001), h ʠʨʠʥʠ ʜʠʩʪʘʣʴʥʦʛʦ ʝʧʽʬʽʟʫ ʛʦʤʽʣʢʠ (0,445, 

p<0,001), h ʠʨʠʥʠ ʜʠʩʪʘʣʴʥʦʛʦ ʝʧʽʬʽʟʫ ʧʝʨʝʜʧʣʽʯʯʷ (0,424, p<0,001), ʦʙʭʚʘʪʫ ʢʠʩʪʝʡ 

(0,408, p<0,001), ʊʐɾʉ ʥʘ ʧʝʨʝʜʥʽʡ ʧʦʚʝʨʭʥʽ ʧʣʝʯʘ (0,355, p=0,001), ʤʽʞʦʩʪʴʦʚʦ ʾ

ʚʽʜʩʪʘʥ ̔(0,347, p=0,002), ʊʐɾʉ ʥʘ ʛʦʤʽʣʢʠ (0,301, p=0,007). 

ʇʨʦʚʝʜʝʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ ʩʣʘʙʢʫ ʩʠʣʫ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʭ 

ʢʦʨʝʣʷʮʽʡ ʧʦʢʘʟʥʠʢʽʚ ʧʘʨʮʽʘʣʴʥʠʭ ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ ʄʍɼ L I-L II, LII-L III , LIII -L IV, LIV-

LV ʷʢ ʚ ʦʙôʻʜʥʘʥʽʡ ʛʨʫʧʽ ʶʥʘʢʽʚ ʪʘ ʯʦʣʦʚʽʢʽʚ (17ï28 ʨʦʢʽʚ), ʪʘʢ ʽ ʚ ʛʨʫʧʽ ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ 

(16ï26 ʨʦʢʽʚ), ʪʦʤʫ ʧʨʦʚʝʜʝʥʥʷ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʥʘ ʾʭ ʦʩʥʦʚʽ ʻ ʤʘʣʦʜʦʮʽʣʴʥʠʤ. 
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ʈʆɿɼɯʃ 5 

ʄɸʊɽʄɸʊʀʏʅɽ ʄʆɼɽʃʖɺɸʅʅʗ ɯʅɼʀɺɯɼʋɸʃʔʅʀʍ 

ʇɸʈɸʄɽʊʈɯɺ ʉʋʄ ʈʆɿʄɯʈɯɺ ʄɯɾʍʈɽɹʎɽɺʀʍ ɼʀʉʂɯɺ ʄɯɾ ʊɯʃɸʄʀ 

L I-L II , L II -L III , L III -L IV , L IV -LV ɺ ʅʆʈʄɯ 

 

5.1. ʄʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʧʦʢʘʟʥʠʢʽʚ ʩʫʤ ʨʦʟʤʽʨʽʚ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʤʽʞ 

ʪʽʣʘʤʠ LI-L II , LII -L III , LIII -L IV, LIV-LV ʚ ʦʙôʻʜʥʘʥʽʡ ʛʨʫʧʽ ʶʥʘʢʽʚ ʽ ʯʦʣʦʚʽʢʽʚ 

 

ʅʘʷʚʥʽʩʪʴ ʢʦʨʝʣʷʮʽʡ ʤʽʞ ʟʦʚʥʽʰʥʽʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʪʽʣʘ ʪʘ ʨʦʟʤʽʨʘʤʠ 

ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʜʘʻ ʧʦʟʠʪʠʚʥʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʧʠʪʘʥʥʷ ʧʨʦ ʧʨʦʧʦʨʮʽʡʥʽʩʪʴ ʾʭ 

ʢʽʣʴʢʽʩʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʴ. ʆʜʥʘʢ ʢʦʨʝʣʷʮʽʾ ʟʘʥʘʜʪʦ ʧʨʦʩʪʽ ʪʘ ʧʨʷʤʦʣʽʥʽʡʥʽ, ʘ 

ʚʟʘʻʤʦʟʚ'ʷʟʢʠ ʧʦʣʽʤʦʨʬʥʠʭ ʩʪʨʫʢʪʫʨ ʟʥʘʯʥʦ ʩʢʣʘʜʥʽʰʽ. ɹʽʣʴʰ ʜʦʮʽʣʴʥʠʤ ʫ ʚʠʟʥʘʯʝʥʥʽ 

ʤʥʦʞʠʥʥʠʭ ʢʦʨʝʣʷʮʽʡ (ʢʦʚʘʨʽʘʮʽʡ) ʻ ʨʝʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʘʪʠ 

ʤʥʦʞʠʥʥʽ ʢʦʨʝʣʷʮʽʾ ʨʦʟʤʽʨʥʠʭ ʦʟʥʘʢ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʽʟ ʧʽʜʤʥʦʞʠʥʦʶ 

ʩʦʤʘʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. ʎʝʡ ʤʝʪʦʜ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʻ ʙʽʣʴʰ ʧʝʨʝʢʦʥʣʠʚʫ ʡ 

ʪʦʯʥʫ ʢʘʨʪʠʥʫ ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʧʘʨʘʤʝʪʨʽʚ ʪʽʣʘ ʪʘ ʤʽʞʭʨʝʙʮʝʚʠʭ 

ʜʠʩʢʽʚ.  

ʈʝʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʤʝʭʘʥʽʟʤ ʚʠʨʽʰʝʥʥʷ 

ʧʨʘʢʪʠʯʥʠʭ ʟʘʜʘʯ, ʦʧʪʠʤʘʣʴʥʠʡ ʤʝʪʦʜ ʫʟʛʦʜʞʝʥʥʷ ʩʫʧʝʨʝʯʣʠʚʠʭ ʧʦʟʠʮʽʡ. ɺʽʥ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʷʢ ʦʜʠʥ ʽʟ ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʠʭ ʽ ʜʦʮʽʣʴʥʠʭ ʤʝʪʦʜʽʚ ʧʦʧʝʨʝʜʥʴʦʾ 

ʦʮʽʥʢʠ ʤʥʦʞʠʥʥʠʭ ʟʚ'ʷʟʢʽʚ. ʇʨʠ ʚʠʚʯʝʥʥʽ ʤʝʜʠʢʦ-ʙʽʦʣʦʛʽʯʥʠʭ ʷʚʠʱ ʽ ʦʙ'ʻʢʪʽʚ 

ʥʝʦʙʭʽʜʥʦ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʚʥʦ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʾʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʡʙʽʣʴʰʦʛʦ ʯʠʩʣʘ 

ʦʟʥʘʢ ʽ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʪʦʤʫ ʨʝʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ ʩʪʘʻ ʽʥʩʪʨʫʤʝʥʪʦʤ ʧʝʨʰʦʛʦ ʢʨʦʢʫ, ʘ 

ʽʥʦʜʽ ʡ ʦʩʪʘʪʦʯʥʦʛʦ, ʫ ʧʦʰʫʢʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʽʰʝʥʥʷ. ɯʩʥʫʶʯʽ ʩʢʣʘʜʥʽ ʤʥʦʞʠʥʥʽ 

ʚʟʘʻʤʦʟʚ'ʷʟʢʠ ʤʦʞʥʘ ʘʧʨʦʢʩʠʤʫʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʪʝʤʘʪʠʯʥʠʭ ʬʫʥʢʮʽʡ, ʫ ʜʘʥʦʤʫ 

ʚʠʧʘʜʢʫ ï ʣʽʥʽʡʥʠʭ ʨʝʛʨʝʩʽʡʥʠʭ ʧʦʣʽʥʦʤʽʚ. ʅʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʤ ʤʦʤʝʥʪʦʤ ʚ ʘʥʘʣʽʟʽ 

ʯʠʩʣʝʥʥʠʭ ʟʤʽʥʥʠʭ ʪʘ ʥʘʩʪʫʧʥʦʤʫ ʤʦʜʝʣʶʚʘʥʥʽ ʻ ʢʦʨʝʢʪʥʘ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʫʥʠʢʥʫʪʠ ʚʠʷʚʣʝʥʥʷ ʚʠʧʘʜʢʦʚʠʭ ʚʟʘʻʤʦʟʚ'ʷʟʢʽʚ. 

ʉʢʣʘʜʘʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʛʨʝʩʽʡʥʦʛʦ ʧʦʣʽʥʦʤʘ ʟʘ ʧʨʝʜʠʢʪʠʚʥʩ̔ʪʁ, ʯʠʩʣʫ 

ʧʝʨʝʤʽʥʥʠʭ ʽ ʤʦʞʣʠʚʦʩʪʽ ʣʦʛʽʯʥʦʾ ʚʝʨʙʘʣʴʥʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʻ ʦʩʥʦʚʥʦʶ ʟʘʜʘʯʝʶ 
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ʜʘʥʦʛʦ ʨʦʟʜʽʣʫ ʜʦʩʣʽʜʞʝʥʥʷ. ʋ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʟʘʣʝʞʥʠʤʠ ʟʤʽʥʥʠʤʠ ʻ ʧʘʨʘʤʝʪʨʠ 

ʤʽʞʭʨʝʙʮʝʚʦʛʦ ʜʠʩʢʫ. 

ʇʨʠ ʧʦʙʫʜʦʚʽ ʜʽʘʛʨʘʤ ʨʦʟʩʽʷʥʥʷ ʩʫʤ ʨʦʟʤʽʨʽʚ ʄʍɼ LI-LV ʪʘ ʤʘʩʦ-ʨʦʩʪʦʚʦʛʦ 

ʢʦʝʬʽʮʽʻʥʪʘ ʽʟ 95 % ʽʥʪʝʨʚʘʣʦʤ ʫ ʜʘʥʠʭ ʤʝʞʘʭ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʟʥʘʭʦʜʠʪʴʩʷ 72 ʽʟ 74 

ʚʠʧʘʜʢʽʚ (ʨʠʩ. 5.1 ʘ, ʙ, ʚ, ʛ).  

ɸ 

ɼʽʘʛʨʘʤʘ ʨʦʟʩʽʷʥʥʷ ʩʫʤʠ ʨʦʟʤʽʨʽʚ ʄʍɼ L1-L2, ʩʤ

ʖʥʘʢʠ ʪʘ ʯʦʣʦʚʽʢʠ  17-28 ʨʦʢʽʚ
ʉʫʤʘ ʨʦʟʤʽʨʽʚ  L1-L2, ʤʤ = 87,172+0,0255*x; 0,95 Pred.Int.
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ɼʽʘʛʨʘʤʘ ʨʦʟʩʽʷʥʥʷ ʩʫʤʠ ʨʦʟʤʽʨʽʚ ʄʍɼ L2-L3, ʩʤ

ʖʥʘʢʠ ʪʘ ʯʦʣʦʚʽʢʠ  17-28 ʨʦʢʽʚ

ʉʫʤʘ ʨʦʟʤʽʨʽʚ  L2-L3, ʤʤ = 90,7858+0,027*x; 0,95 Pred.Int.
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ɺ 

ɼʽʘʛʨʘʤʘ ʨʦʟʩʽʷʥʥʷ ʩʫʤʠ ʨʦʟʤʽʨʽʚ ʄʍɼ L3-L4, ʩʤ

ʖʥʘʢʠ ʪʘ ʯʦʣʦʚʽʢʠ  17-28 ʨʦʢʽʚ

ʉʫʤʘ ʨʦʟʤʽʨʽʚ  L3-L4, ʤʤ = 92,8324+0,028*x; 0,95 Pred.Int.
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ɼʽʘʛʨʘʤʘ ʨʦʟʩʽʷʥʥʷ ʩʫʤʠ ʨʦʟʤʽʨʽʚ ʄʍɼ L4-L5, ʩʤ

ʖʥʘʢʠ ʪʘ ʯʦʣʦʚʽʢʠ  17-28 ʨʦʢʽʚ

ʉʫʤʘ ʨʦʟʤʽʨʽʚ  L4-L5, ʤʤ = 96,9822+0,0254*x; 0,95 Pred.Int.
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ʈʠʩ. 5.1. ɼʽʘʛʨʘʤʠ ʨʦʟʩʽʷʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʩʫʤ ʄʍɼ: ɸ ï L I-L II; ɹ ï LII-L III ;  

ɺ ï L III -L IV; ɻ ï L IV-LV ʪʘ ʤʘʩʦ-ʨʦʩʪʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ. 

 

ʍʘʨʘʢʪʝʨ ʨʦʟʪʘʰʫʚʘʥʥʷ ʥʝ ʻ ʭʘʦʪʠʯʥʠʤ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ, ʧʦʰʫʢʠ ʷʢʦʾ ʻ ʦʜʥʠʤ ʽʟ ʟʘʚʜʘʥʴ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʨʠ ʧʦʙʫʜʦʚʽ 

ʛʨʘʬʽʢʫ ʟʘʣʝʞʥʦʩʪʽ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʄʍɼ LI-LV ʪʘ ʤʘʩʦ-ʨʦʩʪʦʚʦʛʦ 

ʢʦʝʬʽʮʽʻʥʪʘ ʽʟ 95 % ʽʥʪʝʨʚʘʣʦʤ ʜʦʩʪʦʚʽʨʥʦ ʤʦʞʣʠʚʦ ʧʝʨʝʜʙʘʯʠʪʠ ʚ ʜʘʥʠʭ ʤʝʞʘʭ 

ʽʤʦʚʽʨʥʦʩʪʽ 74 ʚʠʧʘʜʢʠ ʽʟ 74 ʜʣʷ ʄʍɼ L I-L II, LIɯ-LIɯI, 73 ʽʟ 74 ʜʣʷ ʄʍɼ L III -L IV, L IV-LV 

(ʨʠʩ. 5.2). 
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ʌʘʢʪʠʯʥʦ ʥʘʷʚʥʽʩʪʴ ʟʘʣʝʞʥʦʩʪʽ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʱʝ ʥʘ ʙʽʣʴʰ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ ʫ 

ʚʽʜʥʦʩʥʠʭ ʚʝʣʠʯʠʥʘʭ (ʙʽʣʴʰʦʶ, ʧʦʨʽʚʥʷʥʦ ʽʟ ʧʦʧʝʨʝʜʥʽʤ, ʻ ʤʦʞʣʠʚʘ ʧʨʝʜʠʢʪʠʚʥʽʩʪʴ), 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʢʠʭ ʜʦʧʦʤʦʞʝ ʨʦʟʢʨʠʪʠ ʭʘʨʘʢʪʝʨ ʟʚôʷʟʢʫ ʧʝʨʚʠʥʥʠʭ ʤʝʪʨʠʯʥʠʭ ʦʟʥʘʢ 

ï ʜʦʚʞʠʥʠ ʪʘ ʤʘʩʠ ʪʽʣʘ ʽʟ ʩʫʤʘʨʥʦʶ ʚʝʣʠʯʠʥʦʶ ʪʨʴʦʭ ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ ʄʍɼ LI-LV. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʚʽʜʥʦʩʥʦʾ ʚʝʣʠʯʠʥʠ ʚʠʢʣʶʯʘʻ ʥʝʣʽʥʽʡʥʫ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʾʾ ʯʣʝʥʘʤʠ, 

ʧʝʨʝʪʚʦʨʶʶʯʠ ʚ ʣʽʥʽʡʥʫ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʽʥʰʠʭ ʯʣʝʥʽʚ ʪʘ ʧʽʜʪʚʝʨʜʞʫʻ ʥʘʷʚʥʽʩʪʴ 

ʧʨʦʧʦʨʮʽʡʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʩʫʤʠ ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ 

ʧʦʧʝʨʝʢʦʚʦʛʦ ʚʽʜʜʽʣʫ ʭʨʝʙʪʘ ʽʟ ʩʦʤʘʪʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʧʨʷʤʦʛʦ ʧʦʢʨʦʢʦʚʦʛʦ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʻ ʥʘʩʘʤʧʝʨʝʜ ʢʽʣʴʢʘ 

ʫʤʦʚ. ʇʝʨʰʘ ʧʦʣʷʛʘʻ ʚ ʟʥʘʯʝʥʥʽ F-ʢʨʠʪʝʨʽʶ, ʱʦ ʤʘʻ ʙʫʪʠ ʥʝ ʤʝʥʰ 2,00, ʘ ʦʩʪʘʪʦʯʥʠʡ 

ʚʘʨʽʘʥʪ ʨʝʛʨʝʩʽʡʥʦʛʦ ʧʦʣʽʥʦʤʘ ʧʦʚʠʥʥʠʡ ʤʘʪʠ ʢʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ (R2) ʥʝ ʤʝʥʰ 

0,80, ʪʦʙʪʦ ʡʦʛʦ ʧʨʦʛʥʦʩʪʠʯʥʽʩʪʴ ʤʘʻ ʙʫʪʠ ʥʝ ʤʝʥʰ 80 %.  

ɸ 

ɼʽʘʛʨʘʤʘ ʨʦʟʩʽʷʥʥʷ ʩʦʤʘʪʦʜʠʩʢʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ʄʍɼ L1-L2

ʖʥʘʢʠ ʪʘ ʯʦʣʦʚʽʢʠ  17-28 ʨʦʢʽʚ
ʉʦʤʘʪʦ-ʜʠʩʢʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ L1-L2 = 0,5842+0,0087*x; 0,95 Pred.Int.
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ɼʽʘʛʨʘʤʘ ʨʦʟʩʽʷʥʥʷ ʩʦʤʘʪʦʜʠʩʢʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ʄʍɼ L2-L3

ʖʥʘʢʠ ʪʘ ʯʦʣʦʚʽʢʠ  17-28 ʨʦʢʽʚ
ʉʦʤʘʪʦ-ʜʠʩʢʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ L2-L3 = 0,5978+0,0082*x; 0,95 Pred.Int.

300 320 340 360 380 400 420 440 460 480 500 520

ʄʘʩʦ-ʨʦʩʪʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ, ʛ/ʩʤ

3,0

3,2

3,4

3,6

3,8

4,0

4,2

4,4

4,6

4,8

5,0

ʉ
ʦ
ʤ
ʘ
ʪ
ʦ
-
ʜ
ʠ
ʩ
ʢ
ʦ
ʚ
ʠ
ʡ
 
ʢ
ʦ
ʝ
ʬ
ʽ
ʮ
ʽ
ʻ
ʥ
ʪ
 
L
2
-
L
3

 

ɺ 

ɼʽʘʛʨʘʤʘ ʨʦʟʩʽʷʥʥʷ ʩʦʤʘʪʦʜʠʩʢʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ʄʍɼ L3-L4

ʖʥʘʢʠ ʪʘ ʯʦʣʦʚʽʢʠ  17-28 ʨʦʢʽʚ
ʉʦʤʘʪʦ-ʜʠʩʢʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ L3-L4 = 0,5612+0,0081*x; 0,95 Pred.Int.
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ɼʽʘʛʨʘʤʘ ʨʦʟʩʽʷʥʥʷ ʩʦʤʘʪʦʜʠʩʢʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ʄʍɼ L4-L5

ʖʥʘʢʠ ʪʘ ʯʦʣʦʚʽʢʠ  17-28 ʨʦʢʽʚ
ʉʦʤʘʪʦ-ʜʠʩʢʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ L4-L5 = 0,543+0,0079*x; 0,95 Pred.Int.
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ʈʠʩ. 5.2. ɼʽʘʛʨʘʤʠ ʨʦʟʩʽʷʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ  

ʄʍɼ: ɸ ï L I-L II; ɹ ï L II-LIII ;  ɺ ï L III -L IV; ɻ ï L IV-LV ʪʘ ʤʘʩʦ-ʨʦʩʪʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ. 
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ʄʦʜʝʣʶʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ ʯʝʨʝʟ ʚʠʟʥʘʯʝʥʥʷ ʚʽʜʥʦʩʥʦʛʦ ʧʨʦʧʦʨʮʽʡʥʦʛʦ 

ʥʝʣʽʥʽʡʥʦʛʦ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʥʘ ʦʩʥʦʚʽ ʤʘʩʠ ʪʽʣʘ ʪʘ ʜʦʚʞʠʥʠ ʪʽʣʘ ʜʣʷ 

ʢʦʞʥʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʽʥʜʠʚʽʜʫʫʤʘ ʚ ʥʦʨʤʽ, ʟ ʧʦʜʘʣʴʰʠʤ ʘʣʛʝʙʨʘʯʾʥʠʤ ʧʝʨʝʪʚʦʨʝʥʥʷʤ 

ʪʘ ʦʙʯʠʩʣʝʥʥʷʤ ʩʫʤʠ ʪʨʴʦʭ ʨʦʟʤʽʨʽʚ ʄʍɼ LI-LV ʚ ʥʦʨʤʽ. ʂʽʥʮʝʚʘ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ 

ʜʣʷ ʩʫʤ ʨʦʟʤʽʨʽʚ ʄʍɼ L I-L II, LII-L III , LIII -L IV, LIV-LV ʙʘʟʫʻʪʴʩʷ ʥʘ ʪʦʪʘʣʴʥʠʭ 

ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʘʭ ï ʚʨʘʭʦʚʫʻʪʴʩʷ ʤʘʩʘ ʪʽʣʘ ʪʘ ʜʦʚʞʠʥʘ ʪʽʣʘ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʩʢʣʘʜ ʨʝʛʨʝʩʽʡʥʠʭ ʨʽʚʥʷʥʴ ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʭ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʄʍɼ LI-L II, LII-L III , LIII -L IV, LIV-LV ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʷʭ 5.1ï5.4. 

 

ʊʘʙʣʠʮʷ 5.1.  

ʇʽʜʩʫʤʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʧʨʷʤʦʾ ʧʦʢʨʦʢʦʚʦʾ ʨʝʛʨʝʩʽʾ ʚʽʜʥʦʩʥʦʛʦ ʩʦʤʘʪʦ-

ʜʠʩʢʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʄʍɼ LI-L II  ʥʘ ʦʩʥʦʚʽ ʟʥʘʯʝʥʴ ʜʦʚʞʠʥʠ ʪʘ ʤʘʩʠ ʪʽʣʘ ʚ 

ʥʁʘʢʽʚ ʪʘ ʯʦʣʦʚʽʢʽʚ ʧʝʨʰʦʛʦ ʧʝʨʽʦʜʫ ʟʨʽʣʦʛʦ ʚʽʢʫ (17ï28 ʨʦʢʽʚ ) ʫ ʥʦʨʤʽ 

ɿʘʣʝʞʥʘ ʧʝʨʝʤʽʥʥʘ: ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ʄʍɼ L I-L II ; R=0,902; R2=0,813; 

ʩʢʦʨʝʛʦʚʘʥʠʡ R2=0,804; F(2,42)=91,27; p<0,001; ʩʪʘʥʜʘʨʪʥʘ ʧʦʭʠʙʢʘ ʦʮʽʥʢʠ 0,165. 

ˉ=74 ɺɽʊɸ ʉʪ. ʧʦʭʠʙʢʘ 

ɹɽʊɸ 

ɺ ʉʪ. 

ʧʦʭʠʙʢʘ ɺ 

t(71) p-ʨʽʚʝʥʴ 

ɺʽʣʴʥʠʡ ʧʦʢʘʟʥʠʢ   6,705 0,831 8,065 0,001 

ɼʦʚʞʠʥʘ ʪʽʣʘ, ʤ -0,513 0,075 -3,520 0,514 6,846 0,001 

ʄʘʩʘ ʪʽʣʘ, ʢʛ 1,012 0,075 0,051 0,004 13,49 0,001 

 

K /Sʄʍɼ LI -LII = (6,705 + 0,051 ʭ m - 3,520 ʭ H),           (5.1) 

 

ʜʝ: S ʄʍɼ LI-LII ï ʩʫʤʘ ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ ʄʍɼ L I-L II, ʤʤ; 

ʂ ï ʤʘʩʦ-ʨʦʩʪʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ, ʛ/ʩʤ; 

m ï ʤʘʩʘ ʪʽʣʘ, ʢʛ; 

ʅ ï ʜʦʚʞʠʥʘ ʪʽʣʘ, ʤ. 
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ʊʘʙʣʠʮʷ 5.2.  

ʇʽʜʩʫʤʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʧʨʷʤʦʾ ʧʦʢʨʦʢʦʚʦʾ ʨʝʛʨʝʩʽʾ ʚʽʜʥʦʩʥʦʛʦ ʩʦʤʘʪʦ-

ʜʠʩʢʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʄʍɼ LII -L III  ʥʘ ʦʩʥʦʚʽ ʟʥʘʯʝʥʴ ʜʦʚʞʠʥʠ ʪʘ ʤʘʩʠ ʪʽʣʘ ʚ 

ʥʁʘʢʽʚ ʪʘ ʯʦʣʦʚʽʢʽʚ ʧʝʨʰʦʛʦ ʧʝʨʽʦʜʫ ʟʨʽʣʦʛʦ ʚʽʢʫ (17ï28 ʨʦʢʽʚ ) ʫ ʥʦʨʤʽ 

ɿʘʣʝʞʥʘ ʧʝʨʝʤʽʥʥʘ: ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ʄʍɼ L II-L III  R=0,926; R2=0,853; 

ʩʢʦʨʝʛʦʚʘʥʠʡ R2=0,846; F(2,42)=121,9; p<0,001; ʩʪʘʥʜʘʨʪʥʘ ʧʦʭʠʙʢʘ ʦʮʽʥʢʠ 0,138. 

ˉ=74 ɺɽʊɸ ʉʪ. ʧʦʭʠʙʢʘ 

ɹɽʊɸ 

ɺ ʉʪ. 

ʧʦʭʠʙʢʘ ɺ 

t(71) p-ʨʽʚʝʥʴ 

ɺʽʣʴʥʠʡ ʧʦʢʘʟʥʠʢ   6,184 0,693 8,926 0,001 

ɼʦʚʞʠʥʘ ʪʽʣʘ, ʤ -0,503 0,067 -3,244 0,428 -7,570 0,001 

ʄʘʩʘ ʪʽʣʘ, ʢʛ 1,038 0,067 0,049 0,003 15,61 0,001 

 

K / Sʄʍɼ LII -LIII = (6,184 + 0,049 ʭ m - 3,244 ʭ H) ,  (5.2) 

 

ʜʝ: S ʄʍɼ LII -LIII ï ʩʫʤʘ ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ ʄʍɼ L II-L III, ʤʤ. 

 

ʊʘʙʣʠʮʷ 5.3. 

ʇʽʜʩʫʤʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʧʨʷʤʦʾ ʧʦʢʨʦʢʦʚʦʾ ʨʝʛʨʝʩʽʾ ʚʽʜʥʦʩʥʦʛʦ ʩʦʤʘʪʦ-

ʜʠʩʢʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʄʍɼ LIII -L IV  ʥʘ ʦʩʥʦʚʽ ʟʥʘʯʝʥʴ ʜʦʚʞʠʥʠ ʪʘ ʤʘʩʠ ʪʽʣʘ ʚ 

ʥʁʘʢʽʚ ʪʘ ʯʦʣʦʚʽʢʽʚ ʧʝʨʰʦʛʦ ʧʝʨʽʦʜʫ ʟʨʽʣʦʛʦ ʚʽʢʫ (17ï28 ʨʦʢʽʚ ) ʫ ʥʦʨʤʽ 

ɿʘʣʝʞʥʘ ʧʝʨʝʤʽʥʥʘ: ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ʄʍɼ L III -L IV; R=0,937; 

R2=0,879; ʩʢʦʨʝʛʦʚʘʥʠʡ R2=0,873; F(2,42)=152,4; p<0,001; ʩʪʘʥʜʘʨʪʥʘ ʧʦʭʠʙʢʘ 

ʦʮʽʥʢʠ 0,121. 

ˉ=74 ɺɽʊɸ ʉʪ. 

ʧʦʭʠʙʢʘ 

ɹɽʊɸ 

ɺ ʉʪ. 

ʧʦʭʠʙʢʘ 

ɺ 

t(71) p-ʨʽʚʝʥʴ 

ɺʽʣʴʥʠʡ ʧʦʢʘʟʥʠʢ   6,592 0,608 10,84 0,001 

ɼʦʚʞʠʥʘ ʪʽʣʘ, ʤ -0,558 0,060 -3,475 0,376 -9,244 0,001 

ʄʘʩʘ ʪʽʣʘ, ʢʛ 1,049 0,060 0,048 0,003 17,39 0,001 

 

K /Sʄʍɼ LIII -LIV = (6,592 + 0,048 ʭ m - 3,475 ʭ H),   (5.3) 

 

ʜʝ: Sʄʍɼ LIII -LIV ï ʩʫʤʘ ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ ʄʍɼ L III -L IV, ʤʤ.  
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ʊʘʙʣʠʮʷ 5.4.  

ʇʽʜʩʫʤʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʧʨʷʤʦʾ ʧʦʢʨʦʢʦʚʦʾ ʨʝʛʨʝʩʽʾ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʦʛʦ 

ʢʦʝʬʽʮʽʻʥʪʘ ʄʍɼ L IV -LV ʥʘ ʦʩʥʦʚʽ ʟʥʘʯʝʥʴ ʜʦʚʞʠʥʠ ʪʘ ʤʘʩʠ ʪʽʣʘ ʚ ʶʥʘʢʽʚ ʪʘ 

ʯʦʣʦʚʽʢʽʚ ʧʝʨʰʦʛʦ ʧʝʨʽʦʜʫ ʚʽʢʫ (17ï28 ʨʦʢʽʚ ) ʫ ʥʦʨʤʽ 

ɿʘʣʝʞʥʘ ʧʝʨʝʤʽʥʥʘ: ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ʄʍɼ LIV-LV; R=0,931; R2=0,867; 

ʩʢʦʨʝʛʦʚʘʥʠʡ R2=0,860; F(2,42)=136,4; p<0,001; ʩʪʘʥʜʘʨʪʥʘ ʧʦʭʠʙʢʘ ʦʮʽʥʢʠ 0,125. 

ˉ=74 ɺɽʊɸ ʉʪ. ʧʦʭʠʙʢʘ 

ɹɽʊɸ 

ɺ ʉʪ. ʧʦʭʠʙʢʘ ɺ t(71) p-

ʨʽʚʝʥʴ 

ɺʽʣʴʥʠʡ ʧʦʢʘʟʥʠʢ   6,822 0,627 10,88 0,001 

ɼʦʚʞʠʥʘ ʪʽʣʘ, ʤ -0,590 0,063 -3,612 0,388 -9,314 0,001 

ʄʘʩʘ ʪʽʣʘ, ʢʛ 1,038 0,063 0,047 0,003 16,39 0,001 

 

K / Sʄʍɼ LIV -LV = (6,822 + 0,047 ʭ m - 3,612 ʭ H),  (5.4) 

ʜʝ: Sʄʍɼ LIV -LV ï ʩʫʤʘ ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ ʄʍɼ L IV-LV, ʤʤ. 

ɸ 

ɻʨʘʬʽʢ ʟʘʣʠʰʢʽʚ ʪʘ ʧʨʦʛʥʦʟʦʚʘʥʠʭ ʟʥʘʯʝʥʴ ʩʦʤʘʪʦ-
ʜʠʩʢʦʚʦʛʦ  ʢʦʝʬʽʮʽʻʥʪʘ ʄʍɼ L1-L2

ʖʥʘʢʠ ʪʘ ʯʦʣʦʚʽʢʠ 17-28 ʨʨ.
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 ɹ

ɻʨʘʬʽʢ ʟʘʣʠʰʢʽʚ ʪʘ ʧʨʦʛʥʦʟʦʚʘʥʠʭ ʟʥʘʯʝʥʴ ʩʦʤʘʪʦ-
ʜʠʩʢʦʚʦʛʦ  ʢʦʝʬʽʮʽʻʥʪʘ ʄʍɼ L2-L3

ʖʥʘʢʠ ʪʘ ʯʦʣʦʚʽʢʠ 17-28 ʨʨ.
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ɺ 

ɻʨʘʬʽʢ ʟʘʣʠʰʢʽʚ ʪʘ ʧʨʦʛʥʦʟʦʚʘʥʠʭ ʟʥʘʯʝʥʴ ʩʦʤʘʪʦ-
ʜʠʩʢʦʚʦʛʦ  ʢʦʝʬʽʮʽʻʥʪʘ ʄʍɼ L3-L4

ʖʥʘʢʠ ʪʘ ʯʦʣʦʚʽʢʠ 17-28 ʨʨ.

-10 -8 -6 -4 -2 0 2 4 6 8 10 12 14

ɿʘʣʠʰʢʠ

-3

-2

-1

0

1

2

3

ʆ
ʯ
ʽ
ʢ
ʫ
ʚ
ʘ
ʥ
ʝ
 
ʥ
ʦ
ʨ
ʤ
ʘ
ʣ
ʴ
ʥ
ʝ
 
ʟ
ʥ
ʘ
ʯ
ʝ
ʥ
ʥ
ʷ

 ɻ

ɻʨʘʬʽʢ ʟʘʣʠʰʢʽʚ ʪʘ ʧʨʦʛʥʦʟʦʚʘʥʠʭ ʟʥʘʯʝʥʴ ʩʦʤʘʪʦ-
ʜʠʩʢʦʚʦʛʦ  ʢʦʝʬʽʮʽʻʥʪʘ ʄʍɼ L1-L2

ʖʥʘʢʠ ʪʘ ʯʦʣʦʚʽʢʠ 17-28 ʨʨ.
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ʈʠʩ. 5.3. ɻʨʘʬʽʢʠ ʟʘʣʠʰʢʽʚ (ʚʽʜʭʠʣʝʥʴ) ʽ ʧʨʦʛʥʦʟʦʚʘʥʠʭ ʟʥʘʯʝʥʴ ʩʫʤʠ ʣʽʥʽʡʥʠʭ 

ʨʦʟʤʽʨʽʚ ʄʍɼ: ɸ ï L I-L II; ɹ ï L II-L III ; ɺ ï L III -L IV; ɻ ï L IV-LV ʫ ʥʦʨʤʽ. 
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 ʇʨʠ ʜʘʥʽʡ ʢʽʣʴʢʦʩʪʽ ʩʧʦʩʪʝʨʝʞʝʥʴ F ʢʨʠʪʠʯʥʝ ʜʦʨʽʚʥʶʻ 2,42. ʋ ʥʘʰʦʤʫ 

ʚʠʧʘʜʢʫ F ʩʪʘʥʦʚʠʪʴ ʚʽʜ 91,26ï152,35, ʱʦ ʟʥʘʯʥʦ ʙʽʣʴʰʝ ʢʨʠʪʠʯʥʦʛʦ 

(ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ) ʟʥʘʯʝʥʥʷ, ʥʘ ʧʽʜʩʪʘʚʽ ʯʦʛʦ ʤʠ ʤʦʞʝʤʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ 

ʨʝʛʨʝʩʽʡʥʠʡ ʣʽʥʽʡʥʠʡ ʧʦʣʽʥʦʤ ʻ ʟʥʘʯʫ ʠɦʤ (ʨ<0,001). 

ʅʘ ʥʦʨʤʘʣʴʥʦʤʫ ʚʽʨʦʛʽʜʥʩ̔ʥʦʤʫ ʛʨʘʬʽʢʫ ʟʘʣʠʰʢʽʚ (ʚʽʜʭʠʣʝʥʴ) ʧʦʢʘʟʘʥʦ, ʱʦ 

ʬʘʢʪʠʯʥʽ ʟʥʘʯʝʥʥʷ ʥʝʩʠʩʪʝʤʥʦ ʚʽʜʭʠʣʝʥʽ ʚʽʜ ʪʝʦʨʝʪʠʯʥʦʾ ʥʦʨʤʘʣʴʥʦʾ ʧʨʷʤʦʾ, 

ʚʽʜʧʦʚʽʜʥʦ ʛʽʧʦʪʝʟʘ ʧʨʦ ʥʦʨʤʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʧʦʤʠʣʦʢ ʚʠʢʦʥʘʥʘ, ʪʦʙʪʦ ʤʦʜʝʣʴ ʻ 

ʘʜʝʢʚʘʪʥʦʶ (ʈʠʩ. 5.3). 

ɸ

Q-Q ʜʽʘʛʨʘʤʘ ʨʦʟʩʽʶʚʘʥʥʷ
ʖʥʘʢʠ ʪʘ ʯʦʣʦʚʽʢʠ 17-28 ʨʨ.

ʉʦʤʘʪʦ-ʜʠʩʢʦʚʠʡ ʢʦʝʬ̔ ʮʽʻʥʪ ʄʍɼ L1-L2 = 0,3026+0,0094*x
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Q-Q ʜʽʘʛʨʘʤʘ ʨʦʟʩʽʶʚʘʥʥʷ
ʖʥʘʢʠ ʪʘ ʯʦʣʦʚʽʢʠ 17-28 ʨʨ.

ʉʦʤʘʪʦ-ʜʠʩʢʦʚʠʡ ʢʦʝʬ̔ ʮʽʻʥʪ ʄʍɼ L2-L3 = 0,3476+0,0089*x
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ɺ

Q-Q ʜʽʘʛʨʘʤʘ ʨʦʟʩʽʶʚʘʥʥʷ
ʖʥʘʢʠ ʪʘ ʯʦʣʦʚʽʢʠ 17-28 ʨʨ.

ʉʦʤʘʪʦ-ʜʠʩʢʦʚʠʡ ʢʦʝʬ̔ ʮʽʻʥʪ ʄʍɼ L3-L4 = 0,3335+0,0087*x
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Q-Q ʜʽʘʛʨʘʤʘ ʨʦʟʩʽʶʚʘʥʥʷ
ʖʥʘʢʠ ʪʘ ʯʦʣʦʚʽʢʠ 17-28 ʨʨ.

ʉʦʤʘʪʦ-ʜʠʩʢʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ʄʍɼ L4-L5 = 0,2331+0,0086*x
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ʈʠʩ. 5.4. ʅʝʣʽʥʽʡʥʠʡ ʭʘʨʘʢʪʝʨ ʟʚôʷʟʢʫ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʄʍɼ:  

ɸ ï L I-L II; ɹ ï L II-L III ; ɺ ï L III -L IV; ɻ ï L IV-LV ʪʘ ʤʘʩʦ-ʨʦʩʪʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʚ ʥʁʘʢʽʚ  ̔

ʯʦʣʦʚʽʢʽʚ (17ï28 ʨʨ.) ʫ ʥʦʨʤ.̔ 

 

ʇʝʨʝʚʽʨʢʫ ʘʜʝʢʚʘʪʥʦʩʪʽ ʨʝʛʨʝʩʽʡʥʠʭ ʤʦʜʝʣʝʡ ʚʠʟʥʘʯʘʣʠ ʧʨʠ ʘʥʘʣʽʟʽ ʨʽʟʥʠʮʴ 

ʧʨʦʛʥʦʩʪʠʯʥʦʛʦ ʪʘ ʬʘʢʪʠʯʥʦʛʦ ʟʥʘʯʝʥʴ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʫ 
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ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ (ʪʘʙʣʠʮʽ ɻ.24 ï ɻ.27 ʜʦʜʘʪʢʘ). ʗʢ ʚʠʜʥʦ ʤʘʢʩʠʤʘʣʴʥʽ ʚʽʜʥʦʩʥʽ 

ʚʽʜʭʠʣʝʥʥʷ ʩʢʣʘʜʘʶʪʴ ʫ ʮʽʣʦʤʫ ʥʝ ʙʽʣʴʰʝ 10 %. 

ʅʝʣʽʥʽʡʥʽʩʪʴ ʟʚôʷʟʢʫ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʄʍɼ L I-L II, LII-L III , LIII -L IV, 

L IV-LV ʚ ʥʦʨʤʽ ʪʘ ʤʘʩʦ-ʨʦʩʪʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʛʨʘʬʽʢʘʭ ʨʠʩ. 5.4. 

ɻʽʩʪʦʛʨʘʤʠ ʟʘʣʠʰʢʽʚ ʧʝʨʝʜʙʘʯʝʥʠʭ ʪʘ ʬʘʢʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʭ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʄʍɼ LI-L II, LII-L III , LIII -L IV, LIV-LV ʚ ʥʦʨʤʽ (ʨʠʩ. 5.5.) ʧʦʢʘʟʫʻ ʾʭ ʨʦʟʧʦʜʽʣ, 

ʱʦ ʥʘʙʣʠʞʝʥʠʡ ʜʦ ʥʦʨʤʘʣʴʥʦʛʦ, ʱʦ ʛʦʚʦʨʠʪʴ ʧʨʦ ʧʨʠʡʥʷʪʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʤʦʜʝʣʝʡ. 

ɸ 

ɻʽʩʪʦʛʨʘʤʘ ʟʘʣʠʰʢʽʚ ʧʝʨʝʜʙʘʯʝʥʠʭ ʪʘ ʬʘʢʪʠʯʥʠʭ

ʧʦʢʘʟʥʠʢʽʚ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʄʍɼ L1-L2
ʖʥʘʢʠ ʪʘ ʯʦʣʦʚʽʢʠ 17-28 ʨʨ.

K-S d=,07387, p> .20; Lillief ors p> .20

-0,500 -0,300 -0,100 0,100 0,300 0,500
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 ɹ 

ɻʽʩʪʦʛʨʘʤʘ ʟʘʣʠʰʢʽʚ ʧʝʨʝʜʙʘʯʝʥʠʭ ʪʘ ʬʘʢʪʠʯʥʠʭ

ʧʦʢʘʟʥʠʢʽʚ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʄʍɼ L2-L3
ʖʥʘʢʠ ʪʘ ʯʦʣʦʚʽʢʠ 17-28 ʨʨ.

K-S d=,06461, p> .20; Lillief ors p> .20

-0,400 -0,300 -0,200 -0,100 0,000 0,100 0,200 0,300 0,400 0,500
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ɺ 

ɻʽʩʪʦʛʨʘʤʘ ʟʘʣʠʰʢʽʚ ʧʝʨʝʜʙʘʯʝʥʠʭ ʪʘ ʬʘʢʪʠʯʥʠʭ

ʧʦʢʘʟʥʠʢʽʚ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʄʍɼ L3-L4
ʖʥʘʢʠ ʪʘ ʯʦʣʦʚʽʢʠ 17-28 ʨʨ.

K-S d=,06311, p> .20; Lillief ors p> .20

-0,400 -0,300 -0,200 -0,100 0,000 0,100 0,200 0,300 0,400
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 ɻ 

ɻʽʩʪʦʛʨʘʤʘ ʟʘʣʠʰʢʽʚ ʧʝʨʝʜʙʘʯʝʥʠʭ ʪʘ ʬʘʢʪʠʯʥʠʭ

ʧʦʢʘʟʥʠʢʽʚ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʄʍɼ L4-L5

K-S d=,09544, p> .20; Lillief ors p>,15

-0,300 -0,189 -0,077 0,034 0,146 0,257 0,369
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ʈʠʩ. 5.5. ɻʽʩʪʦʛʨʘʤʠ ʟʘʣʠʰʢʽʚ ʬʘʢʪʠʯʥʠʭ ʪʘ ʧʨʦʛʥʦʟʦʚʘʥʠʭ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʭ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʄʍɼ: ɸ ï L I-L II; ɹ ï L II-L III ; ɺ ï L III -L IV; ɻ ï L IV-LV ʫ ʶʥʘʢʽʚ ʪʘ ʯʦʣʦʚʽʢʽʚ 

(17ï28 ʨʨ.) ʫ ʥʦʨʤʽ. 

 

ʄʦʜʝʣʶʚʘʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʯʝʨʝʟ ʚʠʟʥʘʯʝʥʥʷ ʚʽʜʥʦʩʥʠʭ ʧʨʦʧʦʨʮʽʡʥʠʭ ʩʦʤʘʪʦ-

ʜʠʩʢʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʄʍɼ L I-L II, LII-L III , LIII -L IV, LIV-LV ʥʘ ʦʩʥʦʚʽ ʤʘʩʠ ʪʘ ʜʦʚʞʠʥʠ 

ʪʽʣʘ. ʉʪʘʥʜʘʨʪʥʘ ʧʦʭʠʙʢʘ ʜʣʷ ʜʘʥʠʭ ʤʦʜʝʣʝʡ ʩʢʣʘʜʘʻ Ñ 5,0 %. ʈʦʟʨʦʙʣʝʥʽ ʤʘʪʝʤʘʪʠʯʥʽ 

ʤʦʜʝʣʽ ʚ ʦʩʥʦʚʫ ʷʢʠʭ ʧʦʢʣʘʜʝʥʠʡ ʧʦʢʨʦʢʦʚʠʡ ʨʝʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ ʪʘ ʘʣʛʝʙʨʘʾʯʥʽ 
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ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʨʦʧʦʨʮʽʡ ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʠʪʠ ʩʫʤʫ ʩʪʘʥʜʘʨʪʥʠʭ ʄʈʊ ʨʦʟʤʽʨʽʚ 

ʄʍɼ L I-L II, LII-LIII , LIII -L IV, LIV-LV ʚ ʥʦʨʤʽ ʥʘ ʦʩʥʦʚʽ ʜʦʩʪʫʧʥʦʾ ʚ ʧʨʘʢʪʠʯʥʽʡ ʤʝʜʠʮʠʥʽ 

ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʦʾ ʤʝʪʦʜʠʢʠ ï ʚʠʟʥʘʯʝʥʥʷ ʤʘʩʠ ʪʘ ʜʦʚʞʠʥʠ ʪʽʣʘ. 

ɼʨʫʛʠʤ ʝʪʘʧʦʤ ʙʫʣʦ ʘʣʛʝʙʨʘʾʯʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʥʘ ʦʩʥʦʚʽ 

ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʨʽʚʥʷʥʴ, ʫ ʨʽʚʥʷʥʥʷ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʟʥʘʯʝʥʥʷ ʩʫʤ ʨʦʟʤʽʨʽʚ 

ʄʍɼ L I-L II, LII-L III , LIII -L IV, LIV-LV ʚ ʥʦʨʤʽ ʥʘ ʦʩʥʦʚʽ ʧʦʢʘʟʥʠʢʽʚ ʤʘʩʠ ʪʘ ʜʦʚʞʠʥʠ ʪʽʣʘ 

ʟ ʦʪʨʠʤʘʥʥʷʤ ʥʘʩʪʫʧʥʠʭ ʢʽʥʮʝʚʠʭ ʬʦʨʤʫʣ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʩʫʤ ʨʦʟʤʽʨʽʚ 

ʄʍɼ L I-L II, LII-L III , LIII -L IV, LIV-LV:  

 Sʄʍɼ LI -LII =    K / (6,705 + 0,051 ʭ m - 3,520 ʭ H) Ñ 10 %   (5.5) 

 Sʄʍɼ LII -LIII =  K / (6,184 + 0,049 ʭ m - 3,244 ʭ H) Ñ 10 %  (5.6) 

 Sʄʍɼ LIII -LIV = K / (6,592 + 0,048 ʭ m - 3,475 ʭ H) Ñ 10 %   (5.7) 

 Sʄʍɼ LIV -LV =  K / (6,822 + 0,047 ʭ m - 3,612 ʭ H) Ñ 10 %   (5.8) 

 

ɸ 

ɻʽʩʪʦʛʨʘʤʘ ʟʘʣʠʰʢʽʚ ʧʝʨʝʜʙʘʯʝʥʠʭ ʪʘ ʬʘʢʪʠʯʥʠʭ

ʧʦʢʘʟʥʠʢʽʚ ʩʫʤ ʨʦʟʤʽʨʽʚ ʄʍɼ L1-L2
ʖʥʘʢʠ ʪʘ ʯʦʣʦʚʽʢʠ 17-28 ʨʨ.

K-S d=,08289, p> .20; Lillief ors p> .20

-7,944 -5,198 -2,453 0,293 3,038 5,783 8,529
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 ɹ 

ɻʽʩʪʦʛʨʘʤʘ ʟʘʣʠʰʢʽʚ ʧʝʨʝʜʙʘʯʝʥʠʭ ʪʘ ʬʘʢʪʠʯʥʠʭ

ʧʦʢʘʟʥʠʢʽʚ ʩʫʤ ʨʦʟʤʽʨʽʚ ʄʍɼ L2-L3
ʖʥʘʢʠ ʪʘ ʯʦʣʦʚʽʢʠ 17-28 ʨʨ.

K-S d=,09647, p> .20; Lillief ors p<,10

-6,068 -3,768 -1,469 0,830 3,130 5,429 7,728
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ɺ 

ɻʽʩʪʦʛʨʘʤʘ ʟʘʣʠʰʢʽʚ ʧʝʨʝʜʙʘʯʝʥʠʭ ʪʘ ʬʘʢʪʠʯʥʠʭ

ʧʦʢʘʟʥʠʢʽʚ ʩʫʤ ʨʦʟʤʽʨʽʚ ʄʍɼ L3-L4
ʖʥʘʢʠ ʪʘ ʯʦʣʦʚʽʢʠ 17-28 ʨʨ.

K-S d=,11299, p> .20; Lillief ors p<,05

-4,569 -1,851 0,866 3,584 6,301
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ɻʽʩʪʦʛʨʘʤʘ ʟʘʣʠʰʢʽʚ ʧʝʨʝʜʙʘʯʝʥʠʭ ʪʘ ʬʘʢʪʠʯʥʠʭ

ʧʦʢʘʟʥʠʢʽʚ ʩʫʤ ʨʦʟʤʽʨʽʚ ʄʍɼ L4-L5
ʖʥʘʢʠ ʪʘ ʯʦʣʦʚʽʢʠ 17-28 ʨʨ.

K-S d=,08936, p> .20; Lillief ors p<,15

-6,846 -4,463 -2,080 0,302 2,685 5,067 7,450
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ʈʠʩ. 5.6. ɻʽʩʪʦʛʨʘʤʠ ʟʘʣʠʰʢʽʚ ʬʘʢʪʠʯʥʠʭ ʪʘ ʧʨʦʛʥʦʟʦʚʘʥʠʭ ʩʫʤ ʨʦʟʤʽʨʽʚ ʄʍɼ: 

ɸ ï L I-L II; ɹ ï LII-L III ; ɺ ï L III -L IV; ɻ ï L IV-LV ʫ ʶʥʘʢʽʚ  ̔ʯʦʣʦʚʽʢʽʚ (17ï28 ʨʨ.) ʫ ʥʦʨʤʽ 

ʚʽʜ ʧʨʦʛʥʦʟʦʚʘʥʠʭ. 
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ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʚʠʟʥʘʯʝʥʠʭ ʧʨʠ ʄʈʊ ʜʦʩʣʽʜʞʝʥʥʷʭ ʩʫʤ ʩʪʘʥʜʘʨʪʥʠʭ ʨʦʟʤʽʨʽʚ 

ʄʍɼ ʪʘ ʤʘʪʝʤʘʪʠʯʥʦ ʨʦʟʨʘʭʦʚʘʥʠʭ (ʥʘ ʦʩʥʦʚʽ ʧʦʢʘʟʥʠʢʽʚ ʤʘʩʠ ʪʽʣʘ ʪʘ ʜʦʚʞʠʥʠ ʪʽʣʘ)  

ʜʣʷ ʄʍɼ L I-L II ʩʪʘʥʦʚʣʷʪʴ ʚʽʜʧʦʚʽʜʥʦ 97,58 ʤʤ ʪʘ 98,37 ʤʤ;  

ʜʣʷ ʄʍɼ L II-L III  ï 102,6 ʤʤ ʪʘ 101,8 ʤʤ;  

ʜʣʷ ʄʍɼ L III -LIV ï 104,8 ʤʤ ʪʘ 104,2 ʩʤ; 

ʜʣʷ ʄʍɼ L IV-LV ï 107,2 ʤʤ ʪʘ 107,3 ʤʤ.  

ɿʘʛʘʣʴʥʘ ʪʝʥʜʝʥʮʽʷ ʚʠʟʥʘʯʝʥʠʭ ʪʝʦʨʝʪʠʯʥʦ ʧʦʢʘʟʥʠʢʽʚ ʧʦʣʷʛʘʻ ʚ ʟʤʝʥʰʝʥʥʽ 

ʜʽʘʧʘʟʦʥʫ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʨʝʘʣʴʥʦ ʦʪʨʠʤʘʥʠʭ. ɺʨʘʭʦʚʫʶʯʠ ʜʽʘʧʘʟʦʥʠ ʣʽʥʽʡʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʚʠʚʯʘʣʠʩʷ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʜʽʘʧʘʟʦʥʠ ʥʦʨʤʠ 

ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʤʝʞʘʭ ° 10 %. ɺʠʢʦʨʠʩʪʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʥʘʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʝʩʪʠ ʙʝʟʧʦʩʝʨʝʜʥʶ ʧʨʦʛʥʦʩʪʠʯʥʫ ʦʮʽʥʢʫ ʩʫʤʠ ʨʦʟʤʽʨʽʚ ʄʍɼ L I-L II, 

L II-L III , LIII -L IV, LIV-LV ʚ ʥʦʨʤʽ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʨʘʥʥʽʭ ʩʪʘʜʽʡ ʟʤʽʥ ʄʍɼ ʧʨʠ ʄʈʊ ʪʘ 

ʂʊ ʦʙʩʪʝʞʝʥʥʷʭ.  

 

5.2. ʄʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʧʦʢʘʟʥʠʢʽʚ ʩʫʤʠ ʨʦʟʤʽʨʽʚ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ 

ʤʽʞ ʪʽʣʘʤʠ L I-L II , L II -L III , L III -L IV , L IV -LV ʚ ʦʙôʻʜʥʘʥʽʡ ʛʨʫʧʽ ʜʽʚʯʘʪ ʽ ʞʽʥʦʢ 

 

ʇʨʠ ʧʦʙʫʜʦʚʽ ʛʨʘʬʽʢʽʚ ʟʘʣʝʞʥʦʩʪʽ ʩʫʤ ʨʦʟʤʽʨʽʚ ʄʍɼ L I-LV ʚʽʜ ʤʘʩʦ-ʨʦʩʪʦʚʦʛʦ 

ʢʦʝʬʽʮʽʻʥʪʘ ʽʟ 95 % ʽʥʪʝʨʚʘʣʦʤ ʯʽʪʢʦ ʚʠʜʥʦ, ʱʦ ʧʝʨʝʜʙʘʯʠʪʠ ʚ ʜʘʥʠʭ ʤʝʞʘʭ 

ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʤʠ ʤʦʞʝʤʦ ʥʝ ʤʝʥʰʝ 76 ʽʟ 80 ʚʠʧʘʜʢʽʚ (ʨʠʩ. 5.6).  

ʍʘʨʘʢʪʝʨ ʨʦʟʪʘʰʫʚʘʥʥʷ ʥʝ ʻ ʭʘʦʪʠʯʥʠʤ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ, ʧʦʰʫʢʠ ʷʢʦʾ ʻ ʦʜʥʠʤ ʽʟ ʟʘʚʜʘʥʴ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʨʠ ʧʦʙʫʜʦʚʽ 

ʛʨʘʬʽʢʫ ʟʘʣʝʞʥʦʩʪʽ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʄʍɼ L I-LV ʪʘ ʤʘʩʦ-ʨʦʩʪʦʚʦʛʦ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʽʟ 95 % ʽʥʪʝʨʚʘʣʦʤ ʜʦʩʪʦʚʽʨʥʦ ʤʦʞʣʠʚʦ ʧʝʨʝʜʙʘʯʠʪʠ ʚ ʜʘʥʠʭ ʤʝʞʘʭ 

ʽʤʦʚʽʨʥʦʩʪʽ ʥʝ ʤʝʥʰʝ ʥʽʞ 77 ʚʠʧʘʜʢʽʚ ʽʟ 80 (ʨʠʩ. 5.7). 
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ɸ 

ɼʽʘʛʨʘʤʘ ʨʦʟʩʽʷʥʥʷ ʩʫʤʠ ʨʦʟʤʽʨʽʚ ʄʍɼ L1-L2

ɼʽʚʯʘʪʘ ʪʘ ʞʽʥʢʠ 16-26 ʨʦʢʽʚ

ʉʫʤʘ ʨʦʟʤʽʨʽʚ  L1-L2, ʤʤ = 62,6186+0,056*x; 0,95 Pred.Int.
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ɼʽʘʛʨʘʤʘ ʨʦʟʩʽʷʥʥʷ ʩʫʤʠ ʨʦʟʤʽʨʽʚ ʄʍɼ L2-L3

ɼʽʚʯʘʪʘ ʪʘ ʞʽʥʢʠ 16-26 ʨʦʢʽʚ

ʉʫʤʘ ʨʦʟʤʽʨʽʚ  L2-L3, ʤʤ = 66,3176+0,062*x; 0,95 Pred.Int.
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ɺ 

ɼʽʘʛʨʘʤʘ ʨʦʟʩʽʷʥʥʷ ʩʫʤʠ ʨʦʟʤʽʨʽʚ ʄʍɼ L3-L4

ɼʽʚʯʘʪʘ ʪʘ ʞʽʥʢʠ 16-26 ʨʦʢʽʚ

ʉʫʤʘ ʨʦʟʤʽʨʽʚ  L3-L4, ʤʤ = 75,2743+0,0465*x; 0,95 Pred.Int.
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ɼʽʘʛʨʘʤʘ ʨʦʟʩʽʷʥʥʷ ʩʫʤʠ ʨʦʟʤʽʨʽʚ ʄʍɼ L4-L5

ɼʽʚʯʘʪʘ ʪʘ ʞʽʥʢʠ 16-26 ʨʦʢʽʚ

ʉʫʤʘ ʨʦʟʤʽʨʽʚ  L4-L5, ʤʤ = 77,0178+0,0513*x; 0,95 Pred.Int.
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ʈʠʩ. 5.7. ɼʽʘʛʨʘʤʠ ʨʦʟʩʽʷʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʩʫʤʠ ʨʦʟʤʽʨʽʚ ʄʍɼ: ɸ ï L I-L II; 

ɹ ï L II-L III ; ɺ ï L III -LIV; ɻ ï L IV-LV ʪʘ ʤʘʩʦ-ʨʦʩʪʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ. 

 

ʌʘʢʪʠʯʥʦ ʥʘʷʚʥʽʩʪʴ ʟʘʣʝʞʥʦʩʪʽ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʱʝ ʥʘ ʙʽʣʴʰ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ ʫ 

ʚʽʜʥʦʩʥʠʭ ʚʝʣʠʯʠʥʘʭ (ʙʽʣʴʰʦʶ, ʧʦʨʽʚʥʷʥʦ ʽʟ ʧʦʧʝʨʝʜʥʽʤ, ʻ ʤʦʞʣʠʚʘ ʧʨʝʜʠʢʪʠʚʥʽʩʪʴ), 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʢʠʭ ʜʦʧʦʤʦʞʝ ʨʦʟʢʨʠʪʠ ʭʘʨʘʢʪʝʨ ʟʚôʷʟʢʫ ʧʝʨʚʠʥʥʠʭ ʤʝʪʨʠʯʥʠʭ ʦʟʥʘʢ 

ï ʜʦʚʞʠʥʠ ʪʘ ʤʘʩʠ ʪʽʣʘ ʽʟ ʩʫʤʘʨʥʦʶ ʚʝʣʠʯʠʥʦʶ ʪʨʴʦʭ ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ ʄʍɼ L I-LV. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʚʽʜʥʦʩʥʦʾ ʚʝʣʠʯʠʥʠ ʚʠʢʣʶʯʘʻ ʥʝʣʽʥʽʡʥʫ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʾʾ ʯʣʝʥʘʤʠ, 

ʧʝʨʝʪʚʦʨʶʶʯʠ ʾʾ ʚ ʣʽʥʽʡʥʫ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʽʥʰʠʭ ʪʘ ʧʽʜʪʚʝʨʜʞʫʻ ʥʘʷʚʥʽʩʪʴ 

ʧʨʦʧʦʨʮʽʡʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʩʫʤʠ ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ 

ʧʦʧʝʨʝʢʦʚʦʛʦ ʚʽʜʜʽʣʫ ʭʨʝʙʪʘ ʽʟ ʩʦʤʘʪʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʧʨʷʤʦʛʦ 

ʧʦʢʨʦʢʦʚʦʛʦ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʻ ʥʘʩʘʤʧʝʨʝʜ ʢʽʣʴʢʘ ʫʤʦʚ. ʇʝʨʰʘ ʧʦʣʷʛʘʻ ʚ 

ʟʥʘʯʝʥʥʽ F-ʢʨʠʪʝʨʽʶ, ʱʦ ʤʘʻ ʙʫʪʠ ʥʝ ʤʝʥʰ 2,00, ʘ ʦʩʪʘʪʦʯʥʠʡ ʚʘʨʽʘʥʪ ʨʝʛʨʝʩʽʡʥʦʛʦ 

ʧʦʣʽʥʦʤʘ ʧʦʚʠʥʥʠʡ ʤʘʪʠ ʢʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ (R2) ʥʝ ʤʝʥʰ 0,80, ʪʦʙʪʦ ʡʦʛʦ 

ʧʨʦʛʥʦʩʪʠʯʥʽʩʪʴ ʤʘʻ ʙʫʪʠ ʥʝ ʤʝʥʰʝ ʥʽʞ 80 %.  
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ʇʦʩʪʘʚʣʝʥʝ ʟʘʚʜʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʩʧʦʩʦʙʦʤ, ʷʢʠʡ ʧʦʣʷʛʘʻ ʫ ʚʠʟʥʘʯʝʥʥʽ ʩʫʤʠ 

ʨʦʟʤʽʨʽʚ ʄʍɼ LI-LV ʣʶʜʠʥʠ ʚ ʥʦʨʤʽ ʥʘ ʦʩʥʦʚʽ ʟʥʘʯʝʥʴ ʜʦʚʞʠʥʠ ʪʘ ʤʘʩʠ ʪʽʣʘ, ʱʦ 

ʚʢʣʶʯʘʻ ʧʦʧʝʨʝʜʥʶ ʧʦʙʫʜʦʚʫ ʨʝʛʨʝʩʽʡʥʦʾ ʤʦʜʝʣʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʦʛʦ 

ʢʦʝʬʽʮʽʻʥʪʘ ʄʍɼ LI-LV. ʄʦʜʝʣʶʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ ʯʝʨʝʟ ʚʠʟʥʘʯʝʥʥʷ ʚʽʜʥʦʩʥʦʛʦ 

ʧʨʦʧʦʨʮʽʡʥʦʛʦ ʥʝʣʽʥʽʡʥʦʛʦ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʥʘ ʦʩʥʦʚʽ ʤʘʩʦ-ʨʦʩʪʦʚʦʛʦ 

ʢʦʝʬʽʮʽʻʥʪʘ ʪʘ ʩʫʤʠ ʨʦʟʤʽʨʽʚ ʄʍɼ LI-LV ʜʣʷ ʢʦʞʥʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʽʥʜʠʚʽʜʫʫʤʘ ʚ 

ʥʦʨʤʽ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʩʢʣʘʜ ʨʝʛʨʝʩʽʡʥʠʭ ʨʽʚʥʷʥʴ ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʧʝʨʝʣʽʯʝʥʠʭ 

ʜʠʩʢʽʚ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʷʭ 5.5ï5.8. 

ɸ 

ɼʽʘʛʨʘʤʘ ʨʦʟʩʽʷʥʥʷ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʄʍɼ L1-L2

ɼʽʚʯʘʪʘ ʪʘ ʞʽʥʢʠ 16-26 ʨʦʢʽʚ

ʉʦʤʘʪʦ-ʜʠʩʢʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ L1-L2 = 0,9905+0,0093*x; 0,95 Pred.Int.
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ɼʽʘʛʨʘʤʘ ʨʦʟʩʽʷʥʥʷ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʄʍɼ L2-L3

ɼʽʚʯʘʪʘ ʪʘ ʞʽʥʢʠ 16-26 ʨʦʢʽʚ

ʉʦʤʘʪʦ-ʜʠʩʢʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ L2-L3 = 0,9898+0,0085*x; 0,95 Pred.Int.
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ɺ 

ɼʽʘʛʨʘʤʘ ʨʦʟʩʽʷʥʥʷ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʄʍɼ L3-L4

ɼʽʚʯʘʪʘ ʪʘ ʞʽʥʢʠ 16-26 ʨʦʢʽʚ

ʉʦʤʘʪʦ-ʜʠʩʢʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ L3-L4 = 0,6423+0,009*x; 0,95 Pred.Int.

240 260 280 300 320 340 360 380 400 420 440 460 480 500
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ɼʽʘʛʨʘʤʘ ʨʦʟʩʽʷʥʥʷ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʄʍɼ L4-L5

ɼʽʚʯʘʪʘ ʪʘ ʞʽʥʢʠ 16-26 ʨʦʢʽʚ

ʉʦʤʘʪʦ-ʜʠʩʢʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ L4-L5 = 0,643+0,0086*x; 0,95 Pred.Int.
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ʈʠʩ. 5.8. ɼʽʘʛʨʘʤʠ ʨʦʟʩʽʷʥʥʷ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʄʍɼ: ɸ ï L I-L II;  

ɹ ï L II-L III ; ɺ ï L III -LIV; ɻ ï L IV-LV ʪʘ ʤʘʩʦ-ʨʦʩʪʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ. 
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ʊʘʙʣʠʮʷ 5.5. 

ʇʽʜʩʫʤʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʧʨʷʤʦʾ ʧʦʢʨʦʢʦʚʦʾ ʨʝʛʨʝʩʽʾ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʦʛʦ 

ʢʦʝʬʽʮʽʻʥʪʘ ʄʍɼ L I-L II  ʥʘ ʦʩʥʦʚʽ ʟʥʘʯʝʥʥʷ ʜʦʚʞʠʥʠ ʪʘ ʤʘʩʠ ʪʽʣʘ ʚ ʜʽʚʯʘʪ ʪʘ 

ʞʽʥʦʢ ʧʝʨʰʦʛʦ ʧʝʨʽʦʜʫ ʟʨʽʣʦʛʦ ʚʽʢʫ (16ï26 ʨʦʢʽʚ ) ʫ ʥʦʨʤʽ 

ɿʘʣʝʞʥʘ ʧʝʨʝʤʽʥʥʘ: ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ʄʍɼ L I-L II; R=0,932; R2=0,868; 

ʩʢʦʨʝʛʦʚʘʥʠʡ R2=0,886; F(2,66)=217,2; p<0,001; ʩʪʘʥʜʘʨʪʥʘ ʧʦʭʠʙʢʘ ʦʮʽʥʢʠ 0,275. 

ˉ=80 ɺɽʊɸ ʉʪ.ʧʦʭʠʙʢ

ʘ ɹɽʊɸ 

ɺ ʉʪ. ʧʦʭʠʙʢʘ 

ɺ 

t(71) p-ʨʽʚʝʥʴ 

ɺʽʣʴʥʠʡ ʧʦʢʘʟʥʠʢ   7,238 1,120 6,462 0,001 

ɼʦʚʞʠʥʘ ʪʽʣʘ, ʤ -0,265 0,046 -4,005 0,693 -5,777 0,001 

ʄʘʩʘ ʪʽʣʘ, ʢʛ 0,955 0,046 0,064 0,003 20,810 0,001 

ɺʠʛʣʷʜ ʜʘʥʦʾ ʨʝʛʨʝʩʽʡʥʦʾ ʤʦʜʝʣʽ ʥʘʩʪʫʧʥʠʡ: 

K / Sʄʍɼ LI -LII = (7,238 + 0,064 ʭ m - 4,005 ʭ H) (5.9) 

 

ʜʝ: Sʄʍɼ LI-LII ï ʩʫʤʘ ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ ʄʍɼ L II-L III  ʚ ʥʦʨʤʽ (ʤʤ). 

ʊʘʙʣʠʮʷ 5.6. 

ʇʽʜʩʫʤʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʧʨʷʤʦʾ ʧʦʢʨʦʢʦʚʦʾ ʨʝʛʨʝʩʽʾ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʦʛʦ 

ʢʦʝʬʽʮʽʻʥʪʘ ʄʍɼ L II -L III  ʥʘ ʦʩʥʦʚʽ ʟʥʘʯʝʥʥʷ ʜʦʚʞʠʥʠ ʪʘ ʤʘʩʠ ʪʽʣʘ ʚ ʜʽʚʯʘʪ ʪʘ 

ʞʽʥʦʢ ʧʝʨʰʦʛʦ ʧʝʨʽʦʜʫ ʟʨʽʣʦʛʦ ʚʽʢʫ (16ï26 ʨʦʢʽʚ ) ʫ ʥʦʨʤʽ 

ɿʘʣʝʞʥʘ ʧʝʨʝʤʽʥʥʘ: ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ʄʍɼ L II-L III;  R=0,922; R2=0,850; 

ʩʢʦʨʝʛʦʚʘʥʠʡ R2=0,845; F(2,67)=189,7; p<0,001; ʩʪʘʥʜʘʨʪʥʘ ʧʦʭʠʙʢʘ ʦʮʽʥʢʠ 0,266. 

ˉ=80 ɺɽʊɸ ʉʪ.ʧʦʭʠʙʢʘ 

ɹɽʊɸ 

ɺ ʉʪ. 

ʧʦʭʠʙʢʘ ɺ 

t(71) p-ʨʽʚʝʥʴ 

ɺʽʣʴʥʠʡ ʧʦʢʘʟʥʠʢ   7,096 1,074 6,610 0,001 

ɼʦʚʞʠʥʘ ʪʽʣʘ, ʤ -0,282 0,049 -3,854 0,666 -5,788 0,001 

ʄʘʩʘ ʪʽʣʘ, ʢʛ 0,947 0,049 0,058 0,003 19,44 0,001 

 

ʂ / Sʄʍɼ LII -LIII = (7,096 + 0,058 ʭ m - 3,854 ʭ H),  (5.10) 

 

ʜʝ: Sʄʍɼ LII -LIII ï ʩʫʤʘ ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ ʄʍɼ L II-L III  ʚ ʥʦʨʤʽ, ʤʤ. 
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ʊʘʙʣʠʮʷ 5.7. 

ʇʽʜʩʫʤʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʧʨʷʤʦʾ ʧʦʢʨʦʢʦʚʦʾ ʨʝʛʨʝʩʽʾ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʦʛʦ 

ʢʦʝʬʽʮʽʻʥʪʘ ʄʍɼ L III -L IV  ʥʘ ʦʩʥʦʚʽ ʟʥʘʯʝʥʥʷ ʜʦʚʞʠʥʠ ʪʘ ʤʘʩʠ ʪʽʣʘ ʚ ʜ̔ʚʯʘʪ ʪʘ 

ʞʽʥʦʢ ʧʝʨʰʦʛʦ ʧʝʨʽʦʜʫ ʟʨʽʣʦʛʦ ʚʽʢʫ (16ï26 ʨʦʢʽʚ ) ʫ ʥʦʨʤʽ 

ɿʘʣʝʞʥʘ ʧʝʨʝʤʽʥʥʘ: ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ʄʍɼ L III -L IV ; R=0,940; R2=0,884; 

ʩʢʦʨʝʛʦʚʘʥʠʡ R2=0,880; F(2,66)=251,4; p<0,001; ʩʪʘʥʜʘʨʪʥʘ ʧʦʭʠʙʢʘ ʦʮʽʥʢʠ 0,221. 

ˉ=80 ɺɽʊɸ ʉʪ.ʧʦʭʠʙʢʘ 

ɹɽʊɸ 

ɺ ʉʪ. ʧʦʭʠʙʢʘ 

ɺ 

t(71) p-ʨʽʚʝʥʴ 

ɺʽʣʴʥʠʡ ʧʦʢʘʟʥʠʢ   6,817 0,9024 7,5534 0,00100 

ɼʦʚʞʠʥʘ ʪʽʣʘ, ʤ -0,286 0,043 -3,715 0,5585 -6,6505 0,00100 

ʄʘʩʘ ʪʽʣʘ, ʢʛ 0,962 0,043 0,056 0,00248 22,3610 0,00100 

 

K / Sʄʍɼ LIII -LIV = (6,817 + 0,056 ʭ m - 3,715 ʭ H),  (5.11) 

ʜʝ: Sʄʍɼ LISI-LIV ï ʩʫʤʘ ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ ʄʍɼ L III -L IV ʚ ʥʦʨʤʽ (ʤʤ). 

ʊʘʙʣʠʮʷ 5.8. 

ʇʽʜʩʫʤʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʧʨʷʤʦʾ ʧʦʢʨʦʢʦʚʦʾ ʨʝʛʨʝʩʽʾ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʦʛʦ 

ʢʦʝʬʽʮʽʻʥʪʘ ʄʍɼ L IV -LV ʥʘ ʦʩʥʦʚʽ ʟʥʘʯʝʥʥʷ ʜʦʚʞʠʥʠ ʪʘ ʤʘʩʠ ʪʽʣʘ ʚ ʜʽʚʯʘʪ ʪʘ 

ʞʽʥʦʢ ʧʝʨʰʦʛʦ ʧʝʨʽʦʜʫ ʟʨʽʣʦʛʦ ʚʽʢʫ (16ï26 ʨʦʢʽʚ ) ʫ ʥʦʨʤʽ 

ɿʘʣʝʞʥʘ ʧʝʨʝʤʽʥʥʘ: ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ L IV-LV R=0,949; R2=0,901; 

ʩʢʦʨʝʛʦʚʘʥʠʡ R2=0,898; F(2,66)=299,2; p<0,001; ʩʪʘʥʜʘʨʪʥʘ ʧʦʭʠʙʢʘ ʦʮʽʥʢʠ 0,203. 

ˉ=80 ɺɽʊɸ ʉʪ.ʧʦʭʠʙʢʘ 

ɹɽʊɸ 

ɺ ʉʪ. 

ʧʦʭʠʙʢʘ ɺ 

t(71) p-ʨʽʚʝʥʴ 

ɺʽʣʴʥʠʡ ʧʦʢʘʟʥʠʢ   6,361 0,826 7,702 0,001 

ɼʦʚʞʠʥʘ ʪʽʣʘ, ʤ -0,276 0,040 -3,539 0,511 -6,923 0,001 

ʄʘʩʘ ʪʽʣʘ, ʢʛ 0,972 0,040 0,056 0,002 24,42 0,001 

 

K / Sʄʍɼ LIV -LV = (6,361 + 0,056 ʭ m - 3,561 ʭ H),  (5.12) 

ʜʝ: Sʄʍɼ LIV -LV ï ʩʫʤʘ ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ ʄʍɼ L IV-LV ʚ ʥʦʨʤʽ (ʤʤ). 

ʇʨʠ ʜʘʥʽʡ ʢʽʣʴʢʦʩʪʽ ʩʧʦʩʪʝʨʝʞʝʥʴ F ʢʨʠʪʠʯʥʝ ʜʦʨʽʚʥʶʻ 2,66. ʋ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ 

F ʩʪʘʥʦʚʠʪʴ ʚʽʜ 91,26ï152,35, ʱʦ ʟʥʘʯʥʦ ʙʽʣʴʰʝ ʢʨʠʪʠʯʥʦʛʦ (ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ) 
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ʟʥʘʯʝʥʥʷ, ʥʘ ʧʽʜʩʪʘʚʽ ʯʦʛʦ ʤʠ ʤʦʞʝʤʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʨʝʛʨʝʩʽʡʥʠʡ ʣʽʥʽʡʥʠʡ 

ʧʦʣʽʥʦʤ ʻ ʟʥʘʯʫ ʠɦʤ (ʨ<0,001).  

ɻʨʘʬʽʢ ʟʘʣʠʰʢʽʚ (ʚʽʜʭʠʣʝʥʴ) ʽ ʧʨʦʛʥʦʟʦʚʘʥʠʭ ʟʥʘʯʝʥʴ ʧʦʢʘʟʫʻ ʱʦ ʚʦʥʠ 

ʧʨʘʢʪʠʯʥʦ ʣʝʞʘʪʴ ʥʘ ʧʨʷʤʽʡ, ʪʦʤʫ ʧʨʠʧʫʱʝʥʥʷ ʧʨʦ ʥʦʨʤʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʧʦʤʠʣʦʢ 

ʚʠʢʦʥʘʥʦ, ʪʦʙʪʦ ʤʦʜʝʣʴ ʘʜʝʢʚʘʪʥʘ (ʨʠʩ. 5.8).  

ɸ 

ɻʨʘʬʽʢ ʟʘʣʠʰʢʽʚ ʪʘ ʧʨʦʛʥʦʟʦʚʘʥʠʭ ʟʥʘʯʝʥʴ ʩʦʤʘʪʦ-

ʜʠʩʢʦʚʦʛʦ  ʢʦʝʬʽʮʽʻʥʪʘ ʄʍɼ L1-L2
ɼʽʚʯʘʪʘ ʪʘ ʞʽʥʢʠ 16-26 ʨʨ.

-0,6 -0,4 -0,2 0,0 0,2 0,4 0,6 0,8
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 ɹ 

ɻʨʘʬʽʢ ʟʘʣʠʰʢʽʚ ʪʘ ʧʨʦʛʥʦʟʦʚʘʥʠʭ ʟʥʘʯʝʥʴ ʩʦʤʘʪʦ-

ʜʠʩʢʦʚʦʛʦ  ʢʦʝʬʽʮʽʻʥʪʘ ʄʍɼ L2-L3
ɼʽʚʯʘʪʘ ʪʘ ʞʽʥʢʠ 16-26 ʨʨ.
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ɺ 

ɻʨʘʬʽʢ ʟʘʣʠʰʢʽʚ ʪʘ ʧʨʦʛʥʦʟʦʚʘʥʠʭ ʟʥʘʯʝʥʴ ʩʦʤʘʪʦ-

ʜʠʩʢʦʚʦʛʦ  ʢʦʝʬʽʮʽʻʥʪʘ ʄʍɼ L1-L2
ɼʽʚʯʘʪʘ ʪʘ ʞʽʥʢʠ 16-26 ʨʨ.
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 ɻ 

ɻʨʘʬʽʢ ʟʘʣʠʰʢʽʚ ʪʘ ʧʨʦʛʥʦʟʦʚʘʥʠʭ ʟʥʘʯʝʥʴ ʩʦʤʘʪʦ-

ʜʠʩʢʦʚʦʛʦ  ʢʦʝʬʽʮʽʻʥʪʘ ʄʍɼ L4-L5
ɼʽʚʯʘʪʘ ʪʘ ʞʽʥʢʠ 16-26 ʨʨ.
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ʈʠʩ. 5.9. ɻʨʘʬʽʢʠ ʟʘʣʠʰʢʽʚ (ʚʽʜʭʠʣʝʥʴ) ʽ ʧʨʦʛʥʦʟʦʚʘʥʠʭ ʟʥʘʯʝʥʴ ʩʦʤʘʪʦ-

ʜʠʩʢʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʄʍɼ: ɸ ï L I-L II; ɹ ï L II-L III ; ɺ ï L III -LIV; ɻ ï L IV-LV. 

  

ʇʝʨʝʚʽʨʢʫ ʘʜʝʢʚʘʪʥʦʩʪʽ ʨʝʛʨʝʩʽʡʥʠʭ ʤʦʜʝʣʝʡ ʚʠʟʥʘʯʘʣʠ ʧʨʠ ʘʥʘʣʽʟʽ ʨʽʟʥʠʮʴ 

ʧʨʦʛʥʦʩʪʠʯʥʠʭ ʪʘ ʬʘʢʪʠʯʥʠʭ ʟʥʘʯʝʥʴ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʫ ʢʦʞʥʦʛʦ 

ʦʙʩʪʝʞʝʥʦʛʦ ʽʥʜʠʚʽʜʫʫʤʘ (ʪʘʙʣʠʮʽ ɻ.28 ï ɻ.31 ʜʦʜʘʪʢʘ). ʄʘʢʩʠʤʘʣʴʥʽ ʚʽʜʥʦʩʥʽ 

ʚʽʜʭʠʣʝʥʥʷ ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ 10 %. ʅʝʣʽʥʽʡʥʽʩʪʴ ʟʚôʷʟʢʫ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʄʍɼ L I-L II, LII-L III , LIII -L IV, LIV-LV ʚ ʥʦʨʤʽ ʪʘ ʤʘʩʦ-ʨʦʩʪʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 5.10. 
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ɸ 

Q-Q ʜʽʘʛʨʘʤʘ ʨʦʟʩʽʶʚʘʥʥʷ

ɼɯʚʯʘʪʘ ʪʘ ʞʽʥʢʠ 16-26 ʨʨ.

ʉʦʤʘʪʦ-ʜʠʩʢʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ L1-L2 = 0,3077+0,0113*x

240 260 280 300 320 340 360 380 400 420 440 460 480 500

ʄʘʩʦ-ʨʦʩʪʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ, ʛ/ʩʤ

3,0

3,2

3,4

3,6

3,8

4,0

4,2

4,4

4,6

4,8

5,0

5,2

5,4

5,6

ʉ
ʦ
ʤ
ʘ
ʪ
ʦ
-
ʜ
ʠ
ʩ
ʢ
ʦ
ʚ
ʠ
ʡ
 
ʢ
ʦ
ʝ
ʬ
ʽ
ʮ
ʽ
ʻ
ʥ
ʪ
 
L
1
-
L
2

 ɹ 

Q-Q ʜʽʘʛʨʘʤʘ ʨʦʟʩʽʶʚʘʥʥʷ
ɼɯʚʯʘʪʘ ʪʘ ʞʽʥʢʠ 16-26 ʨʨ.

ʉʦʤʘʪʦ-ʜʠʩʢʦʚʠʡ ʢʦʝʬ̔ ʮʽʻʥʪ L2-L3 = 0,1431+0,0109*x

240 260 280 300 320 340 360 380 400 420 440 460 480 500
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ɺ 

Q-Q ʜʽʘʛʨʘʤʘ ʨʦʟʩʽʶʚʘʥʥʷ
ɼɯʚʯʘʪʘ ʪʘ ʞʽʥʢʠ 16-26 ʨʨ.

ʉʦʤʘʪʦ-ʜʠʩʢʦʚʠʡ ʢʦʝʬ̔ ʮʽʻʥʪ L3-L4 = 0,1121+0,0106*x

240 260 280 300 320 340 360 380 400 420 440 460 480 500
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Q-Q ʜʽʘʛʨʘʤʘ ʨʦʟʩʽʶʚʘʥʥʷ

ɼɯʚʯʘʪʘ ʪʘ ʞʽʥʢʠ 16-26 ʨʨ.

ʉʦʤʘʪʦ-ʜʠʩʢʦʚʠʡ ʢʦʝʬ̔ ʮʽʻʥʪ L4-L5 = 0,2358+0,0098*x
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ʈʠʩ. 5.10. ʅʝʣʽʥʽʡʥʠʡ ʭʘʨʘʢʪʝʨ ʟʚôʷʟʢʫ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʄʍɼ:  

ɸ ï L I-L II; ɹ ï L II-L III ; ɺ ï L III -L IV; ɻ ï L IV-LV ʪʘ ʤʘʩʦ-ʨʦʩʪʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʚ ʜʽʚʯʘʪ ʪʘ 

ʞʽʥʦʢ (16ï26 ʨʨ.). 

 

ɻʽʩʪʦʛʨʘʤʠ ʟʘʣʠʰʢʽʚ ʧʝʨʝʜʙʘʯʝʥʠʭ ʪʘ ʬʘʢʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʭ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʄʍɼ LI-L II, LII-L III , LIII -L IV, LIV-LV ʚ ʥʦʨʤʽ (ʨʠʩ. 5.11) ʧʦʢʘʟʫʻ ʾʭ ʨʦʟʧʦʜʽʣ, 

ʱʦ ʥʘʙʣʠʞʝʥʠʡ ʜʦ ʥʦʨʤʘʣʴʥʦʛʦ, ʱʦ ʛʦʚʦʨʠʪʴ ʧʨʦ ʧʨʠʡʥʷʪʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʤʦʜʝʣʝʡ. 

ʄʦʜʝʣʶʚʘʥʥʷ ʧʨʦʚʦʜʠʣʦʩʴ ʯʝʨʝʟ ʚʠʟʥʘʯʝʥʥʷ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʄʍɼ L I-L II, LII-L III , LIII -L IV, LIV-LV ʥʘ ʦʩʥʦʚʽ ʤʘʩʠ ʪʘ ʜʦʚʞʠʥʠ ʪʽʣʘ. 

ʉʪʘʥʜʘʨʪʥʘ ʧʦʭʠʙʢʘ ʜʣʷ ʜʘʥʠʭ ʤʦʜʝʣʝʡ ʩʢʣʘʜʘʻ Ñ 5,0 %. ʈʦʟʨʦʙʣʝʥʽ ʤʘʪʝʤʘʪʠʯʥʽ 

ʤʦʜʝʣʽ ʚ ʦʩʥʦʚʫ ʷʢʠʭ ʧʦʢʣʘʜʝʥʠʡ ʧʦʢʨʦʢʦʚʠʡ ʨʝʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ ʪʘ ʘʣʛʝʙʨʘʾʯʥʽ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʨʦʧʦʨʮʽʡ ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʠʪʠ ʩʫʤʫ ʩʪʘʥʜʘʨʪʥʠʭ ʄʈʊ ʨʦʟʤʽʨʽʚ ʄʍɼ 

L I-L II, LII-L III , LIII -L IV, LIV-LV ʚ ʥʦʨʤʽ ʥʘ ʦʩʥʦʚʽ ʜʦʩʪʫʧʥʦʾ ʚ ʧʨʘʢʪʠʯʥʽʡ ʤʝʜʠʮʠʥʽ 

ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʦʾ ʤʝʪʦʜʠʢʠ ï ʚʠʟʥʘʯʝʥʥʷ ʤʘʩʠ ʪʘ ʜʦʚʞʠʥʠ ʪʽʣʘ. 
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ɸ 

ɻʽʩʪʦʛʨʘʤʘ ʟʘʣʠʰʢʽʚ ʧʝʨʝʜʙʘʯʝʥʠʭ ʪʘ ʬʘʢʪʠʯʥʠʭ

ʧʦʢʘʟʥʠʢʽʚ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʄʍɼ L1-L2
ɼʽʚʯʘʪʘ ʪʘ ʞʽʥʢʠ 16-26 ʨʨ.

K-S d=,09118, p> .20; Lillief ors p<,10
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ɻʽʩʪʦʛʨʘʤʘ ʟʘʣʠʰʢʽʚ ʧʝʨʝʜʙʘʯʝʥʠʭ ʪʘ ʬʘʢʪʠʯʥʠʭ

ʧʦʢʘʟʥʠʢʽʚ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʄʍɼ L2-L3

ɼʽʚʯʘʪʘ ʪʘ ʞʽʥʢʠ 16-26 ʨʨ.

K-S d=,14050, p>,20 ; Lillief ors p<,20
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ɺ 

ɻʽʩʪʦʛʨʘʤʘ ʟʘʣʠʰʢʽʚ ʧʝʨʝʜʙʘʯʝʥʠʭ ʪʘ ʬʘʢʪʠʯʥʠʭ

ʧʦʢʘʟʥʠʢʽʚ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʄʍɼ L3-L4

ɼʽʚʯʘʪʘ ʪʘ ʞʽʥʢʠ 16-26 ʨʨ.

K-S d=,12023, p<,20 ; Lillief ors p<,20
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ɻʽʩʪʦʛʨʘʤʘ ʟʘʣʠʰʢʽʚ ʧʝʨʝʜʙʘʯʝʥʠʭ ʪʘ ʬʘʢʪʠʯʥʠʭ

ʧʦʢʘʟʥʠʢʽʚ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʄʍɼ L4-L5

ɼʽʚʯʘʪʘ ʪʘ ʞʽʥʢʠ 16-26 ʨʨ.

K-S d=,07614, p> .20; Lilliefors p> .20

-0,600 -0,400 -0,200 0,000 0,200 0,400 0,600

ɿʘʣʠʰʢʠ

0

5

10

15

20

25

30

35

40

ʂ
ʽ
ʣ
ʴ
ʢ
ʽ
ʩ
ʪ
ʴ

 

ʈʠʩ. 5.11. ɻʽʩʪʦʛʨʘʤʠ ʟʘʣʠʰʢʽʚ ʬʘʢʪʠʯʥʠʭ ʪʘ ʧʨʦʛʥʦʟʦʚʘʥʠʭ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʭ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʄʍɼ: ɸ ï L I-L II; ɹ ï L II-L III ; ɺ ï L III -L IV; ɻ ï L IV-LV 

ʫ ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ (16ï26 ʨʨ.). 

 

ɼʨʫʛʠʤ ʝʪʘʧʦʤ ʙʫʣʦ ʘʣʛʝʙʨʘʾʯʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʥʘ ʦʩʥʦʚʽ 

ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʨʽʚʥʷʥʴ, ʫ ʨʽʚʥʷʥʥʷ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʟʥʘʯʝʥʥʷ ʩʫʤ ʨʦʟʤʽʨʽʚ ʄʍɼ 

L I-L II, LII-L III , LIII -L IV, LIV-LV ʚ ʥʦʨʤʽ ʥʘ ʦʩʥʦʚʽ ʧʦʢʘʟʥʠʢʽʚ ʤʘʩʠ ʪʘ ʜʦʚʞʠʥʠ ʪʽʣʘ. ʊʘʢʠʤ 

ʯʠʥʦʤ ʧʽʩʣʷ ʧʝʨʝʚʝʜʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʩʫʤʠ ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ ʫ ʣʽʚʫ ʯʘʩʪʠʥʫ ʨʽʚʥʷʥʥʷ 

ʦʪʨʠʤʫʻʤʦ ʥʘʩʪʫʧʥʽ ʢʽʥʮʝʚʽ ʬʦʨʤʫʣʠ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʩʫʤ ʨʦʟʤʽʨʽʚ ʄʍɼ L I-

L II, LII-L III , LIII -LIV, LIV-LV:  

Sʄʍɼ LI -LII =   K / (7,238 + 0,064 ʭ m - 4,005 ʭ H) Ñ 10 % (5.13) 

Sʄʍɼ LII -LIII =  K / (7,096 + 0,058 ʭ m - 3,854 ʭ H) Ñ 10 % (5.14) 

Sʄʍɼ LIII -LIV = K / (6,817 + 0,056 ʭ m - 3,715 ʭ H) Ñ 10 % (5.15) 

Sʄʍɼ LIV -LV =  K / (6,361 + 0,056 ʭ m - 3,561 ʭ H) Ñ 10 % (5.16) 

 

ʜʝ: Sʄʍɼ LI-LII ï ʩʫʤʘ ʨʦʟʤʽʨʽʚ ʄʍɼ L I-L II ʚ ʥʦʨʤʽ, ʄʈʊ ʚʠʤʽʨʶʚʘʥʥʷ, ʤʤ; 
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Sʄʍɼ LII -LIII ï ʩʫʤʘ ʨʦʟʤʽʨʽʚ ʄʍɼ L II-L III  ʚ ʥʦʨʤʽ, ʄʈʊ ʚʠʤʽʨʶʚʘʥʥʷ, ʤʤ; 

Sʄʍɼ LIII -LIV ï ʩʫʤʘ ʨʦʟʤʽʨʽʚ ʄʍɼ L III -L IV ʚ ʥʦʨʤʽ, ʄʈʊ ʚʠʤʽʨʶʚʘʥʥʷ, ʤʤ; 

Sʄʍɼ LIV -LV ï ʩʫʤʘ ʨʦʟʤʽʨʽʚ ʄʍɼ L IV-LV ʚ ʥʦʨʤʽ, ʄʈʊ ʚʠʤʽʨʶʚʘʥʥʷ, ʤʤ; 

ʂ ï ʤʘʩʦ-ʨʦʩʪʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ, ʛ/ʩʤ; 

m ï ʤʘʩʘ ʪʽʣʘ, ʢʛ; 

ʅ ï ʜʦʚʞʠʥʘ ʪʽʣʘ, ʤ. 

 

ɻʽʩʪʦʛʨʘʤʠ ʟʘʣʠʰʢʽʚ ʧʝʨʝʜʙʘʯʝʥʠʭ ʪʘ ʬʘʢʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʫʤ ʨʦʟʤʽʨʽʚ ʄʍɼ 

L I-L II, LII-L III , LIII -L IV, LIV-LV ʚ ʥʦʨʤʽ (ʨʠʩ. 5.12).  

 

ɸ 

ɻʽʩʪʦʛʨʘʤʘ ʟʘʣʠʰʢʽʚ ʧʝʨʝʜʙʘʯʝʥʠʭ ʪʘ ʬʘʢʪʠʯʥʠʭ

ʧʦʢʘʟʥʠʢʽʚ ʩʫʤ ʨʦʟʤʽʨʽʚ ʄʍɼ L1-L2
ɼʽʚʯʘʪʘ ʪʘ ʞʽʥʢʠ 16-26 ʨʨ.

K-S d=,09734, p> .20; Lillief ors p<,10
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ɻʽʩʪʦʛʨʘʤʘ ʟʘʣʠʰʢʽʚ ʧʝʨʝʜʙʘʯʝʥʠʭ ʪʘ ʬʘʢʪʠʯʥʠʭ

ʧʦʢʘʟʥʠʢʽʚ ʩʫʤ ʨʦʟʤʽʨʽʚ ʄʍɼ L2-L3
ɼʽʚʯʘʪʘ ʪʘ ʞʽʥʢʠ 16-26 ʨʨ.

K-S d=,11338, p> .20; Lillief ors p<,05
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ɻʽʩʪʦʛʨʘʤʘ ʟʘʣʠʰʢʽʚ ʧʝʨʝʜʙʘʯʝʥʠʭ ʪʘ ʬʘʢʪʠʯʥʠʭ

ʧʦʢʘʟʥʠʢʽʚ ʩʫʤ ʨʦʟʤʽʨʽʚ ʄʍɼ L3-L4
ɼʽʚʯʘʪʘ ʪʘ ʞʽʥʢʠ 16-26 ʨʨ.

K-S d=,11999, p>,20 ; Lillief ors p<,01
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ɻʽʩʪʦʛʨʘʤʘ ʟʘʣʠʰʢʽʚ ʧʝʨʝʜʙʘʯʝʥʠʭ ʪʘ ʬʘʢʪʠʯʥʠʭ

ʧʦʢʘʟʥʠʢʽʚ ʩʫʤ ʨʦʟʤʽʨʽʚ ʄʍɼ L4-L5
ɼʽʚʯʘʪʘ ʪʘ ʞʽʥʢʠ 16-26 ʨʨ.

K-S d=,06648, p> .20; Lillief ors p> .20
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ʈʠʩ. 5.12. ɻʽʩʪʦʛʨʘʤʠ ʟʘʣʠʰʢʽʚ ʬʘʢʪʠʯʥʠʭ ʪʘ ʧʨʦʛʥʦʟʦʚʘʥʠʭ ʩʫʤ ʨʦʟʤʽʨʽʚ 

ʄʍɼ: ɸ ï L I-L II; ɹ ï L II-LIII ; ɺ ï L III -L IV; ɻ ï L IV-LV ʫ ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ (16ï26 ʨʨ.).  

 

ʉʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ ʩʫʤʠ ʨʦʟʤʽʨʽʚ ʄʍɼ (ʥʘ ʦʩʥʦʚʽ ʚʠʤʽʨʷʥʠʭ ʧʨʠ ʄʈʊ 

ʜʦʩʣʽʜʞʝʥʥʽ ʧʘʨʘʤʝʪʨʽʚ ʄʍɼ) ʪʘ ʤʘʪʝʤʘʪʠʯʥʦ ʨʦʟʨʘʭʦʚʘʥʽ ʥʘ ʦʩʥʦʚʽ ʟʥʘʯʝʥʴ ʤʘʩʠ 

ʪʽʣʘ ʪʘ ʜʦʚʞʠʥʠ ʪʽʣʘ ʩʪʘʥʦʚʣʷʪʴ ʚʽʜʧʦʚʽʜʥʦ:  

ʜʣʷ ʄʍɼ L I-L II ï 82,10 ʤʤ ʪʘ 79,76 ʤʤ;  

ʜʣʷ ʄʍɼ L II-L III ï 87,89 ʤʤ ʪʘ 79,90 ʤʤ; 
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ʜʣʷ ʄʍɼ L III -LIV ï 91,46 ʤʤ ʪʘ 89,22 ʩʤ;  

ʜʣʷ ʄʍɼ L IV-LV ï 94,86 ʤʤ ʪʘ 94,10 ʤʤ.  

ʚʠʚʯʘʣʠʩʷ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʜʽʘʧʘʟʦʥʠ ʥʦʨʤʠ ʟʥʘʭʦʜʷʪʴʩʷ ʚ 

ʤʝʞʘʭ °10 %. ɺʠʢʦʨʠʩʪʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʝʩʪʠ 

ʙʝʟʧʦʩʝʨʝʜʥʶ ʧʨʦʛʥʦʩʪʠʯʥʫ ʦʮʽʥʢʫ ʩʫʤʘʨʥʦʛʦ ʟʥʘʯʝʥʥʷ ʩʪʘʥʜʘʨʪʥʠʭ ʣʽʥʽʡʥʠʭ ʄʈʊ 

ʨʦʟʤʽʨʽʚ ʄʍɼ L I-LV ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʨʘʥʥʽʭ ʟʤʽʥ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʧʨʠ ʄʈʊ ʪʘ ʂʊ 

ʦʙʩʪʝʞʝʥʥʷʭ.  

 

5.3. ɸʥʘʣʽʟ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʩʫʤ 

ʨʦʟʤʽʨʽʚ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʤʽʞ ʪʽʣʘʤʠ LI-L II , LII -L III , LIII -L IV, LIV-LV ʚ 

ʦʙôʻʜʥʘʥʠʭ ʛʨʫʧʘʭ ʫ ʥʦʨʤʽ ʪʘ ʧʨʠ ʜʝʷʢʠʭ ʧʘʪʦʣʦʛʽʷʭ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ 

ɼʦ ʛʨʫʧʠ ʧʝʨʝʚʽʨʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʫʚʽʡʰʣʠ 65 ʜʽʚʯʘʪ ʪʘ 

ʞʽʥʦʢ ʚʽʢʦʤ 16ï26 ʨʦʢʽʚ ʪʘ 56 ʶʥʘʢʽʚ ʪʘ ʯʦʣʦʚʽʢʽʚ ʚʽʢʦʤ 17ï28 ʨʦʢʽʚ ʷʢ ʧʨʘʢʪʠʯʥʦ 

ʟʜʦʨʦʚʽ ʦʩʦʙʠ, ʪʘʢ ʽ ʟ ʧʦʧʝʨʝʜʥʴʦ ʚʠʷʚʣʝʥʠʤʠ ʧʨʠ ʄʈʊ ʜʦʩʣʽʜʞʝʥʥʽ ʟʤʽʥʘʤʠ ʄʍɼ. 

ɼʝʪʘʣʽʟʫʶʯʠ ʢʨʠʪʝʨʽʾ ʚʠʢʣʶʯʝʥʥʷ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʜʦ ʛʨʫʧʠ ʧʝʨʝʚʽʨʢʠ ʥʝ ʫʚʽʡʰʣʠ 

ʦʩʦʙʠ ʟ ʧʘʪʦʣʦʛʽʯʥʠʤʠ ʟʤʽʥʘʤʠ ʚʠʷʚʣʝʥʠʤʠ ʥʘ ʄʈʊ, ʱʦ ʚʢʘʟʫʚʘʣʠ ʥʘ:  

- ʥʘʷʚʥʽʩʪʴ ʧʦʰʢʦʜʞʝʥʥʷ ʬʽʙʨʦʟʥʦʛʦ ʢʽʣʴʮʷ;  

- ʧʦʰʢʦʜʞʝʥʥʷ ʤʽʞʭʨʝʙʮʝʚʠʭ ʧʦʚʝʨʭʦʥʴ ʪʽʣ ʭʨʝʙʮʽʚ;  

- ʧʘʪʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʄʈ-ʩʠʛʥʘʣʫ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʪʽʣ ʩʫʤʽʞʥʠʭ ʭʨʝʙʮʽʚ;  

- ʧʦʨʫʰʝʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʤʽʞ ʩʫʤʽʞʥʠʤʠ ʭʨʝʙʮʷʤʠ ʫ ʚʠʛʣʷʜʽ ʣʽʩʪʝʟʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʦ ʛʨʫʧʠ ʢʣʽʥʽʯʥʦʾ ʧʝʨʝʚʽʨʢʠ ʙʫʣʠ ʚʽʜʽʙʨʘʥʽ ʧʦʧʝʨʝʜʥʴʦ 

ʦʙʩʪʝʞʝʥʽ, ʱʦ ʟʘ ʜʘʥʠʤʠ ʧʨʦʚʝʜʝʥʦʛʦ ʄʈʊ ʧʦʧʝʨʝʢʦʚʦʛʦ ʚʽʜʜʽʣʫ ʭʨʝʙʪʘ, ʤʘʣʠ ɯ 

ʩʪʫʧʽʥʴ (ʛʦʤʦʛʝʥʥʠʡ ʄʍɼ, ʟʙʝʨʝʞʝʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʄʈ-ʩʠʛʥʘʣʫ ʚʽʜ ʄʍɼ, ʟʙʝʨʝʞʝʥʘ 

ʚʠʩʦʪʘ ʄʍɼ), ɯɯ ʩʪʫʧʽʥʴ (ʥʝʛʦʤʦʛʝʥʥʠʡ ʄʍɼ, ʟʙʝʨʝʞʝʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʄʈ-ʩʠʛʥʘʣʫ 

ʚʽʜ ʄʍɼ, ʟʙʝʨʝʞʝʥʘ ʚʠʩʦʪʘ ʄʍɼ) ʪʘ ɯɯɯ ʩʪʫʧʽʥʴ (ʥʝʛʦʤʦʛʝʥʥʠʡ ʄʍɼ, ʜʝʱʦ ʟʥʠʞʝʥʘ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʄʈ-ʩʠʛʥʘʣʫ ʚʽʜ ʄʍɼ, ʟʙʝʨʝʞʝʥʘ ʘʙʦ ʟʥʠʞʝʥʘ ʚʠʩʦʪʘ ʄʍɼ) ʟʤʽʥ 

ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʟʘ Pfirrmann [248].  

ʆʮʽʥʢʘ ʤʽʞʭʨʝʙʮʝʚʦʛʦ ʜʠʩʢʫ ʧʨʦʚʦʜʠʣʘʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʤʽʥ ʚʽʜʧʦʚʽʜʥʦ ʰʢʘʣʽ 

Pfirmann. ʅʦʨʤʘʣʴʥʠʤ ʤʽʞʭʨʝʙʮʝʚʠʡ ʜʠʩʢ ʚʚʘʞʘʻʪʴʩʷ ʟʘ ʫʤʦʚʠ ʟʙʝʨʝʞʝʥʥʷ 
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ʛʦʤʦʛʝʥʥʦʩʪʽ ʽ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʡʦʛʦ ʄʈ-ʩʠʛʥʘʣʫ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʡʦʛʦ ʚʠʩʦʪʠ. ɼʦ 

ʧʘʪʦʣʦʛʽʯʥʦ ʟʤʽʥʝʥʠʭ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʧʨʠ ʢʣʽʥʽʯʥʽʡ ʦʮʽʥʮʽ (ʟʘ ʜʘʥʠʤʠ ʄʈʊ) 

ʚʽʜʥʝʩʝʥʽ ʤʽʞʭʨʝʙʮʝʚʽ ʜʠʩʢʠ ʽʟ ʟʥʠʞʝʥʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʄʈ-ʩʠʛʥʘʣʫ ʚ ʨʝʞʠʤʽ ʊ2-ɿɿ 

ʪʘ ʟʥʠʞʝʥʥʷʤ ʾʭ ʚʠʩʦʪʠ (ʪʘʙʣʠʮ ̔ɼ.1 ï ɼ.2 ʜʦʜʘʪʢʘ).  

ɺ ʦʩʥʦʚʽ ʧʝʨʝʚʽʨʢʠ ʣʝʞʘʣʘ ʦʮʽʥʢʘ ʨʽʟʥʠʮʽ ʤʽʞ ʚʠʤʽʨʷʥʠʤʠ ʪʘ ʤʘʪʝʤʘʪʠʯʥʦ 

ʧʝʨʝʜʙʘʯʝʥʠʤʠ ʣʽʥʽʡʥʠʤʠ ʨʦʟʤʽʨʘʤʠ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ. ɺʠʤʽʨʶʚʘʥʥʷ 

ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʧʨʦʚʦʜʠʣʦʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ DICOM ʬʘʡʣʽʚ ʫ ʧʨʦʛʨʘʤʽ Radiant 

DICOM Viewer ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʚʠʩʦʪ (ʧʝʨʝʜʥʴʦʾ, ʩʝʨʝʜʠʥʥʦʾ, ʟʘʜʥʴʦʾ), ʩʘʛʽʪʘʣʴʥʦʛʦ ʪʘ 

ʧʦʧʝʨʝʯʥʠʭ ʨʦʟʤʽʨʽʚ ʜʣʷ ʄʍɼ L I-L II, LII-L III , LIII -L IV, LIV-LV. ɺ ʦʩʥʦʚʽ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʧʝʨʝʜʙʘʯʝʥʥʷ ʣʝʞʘʣʠ ʨʦʟʨʦʙʣʝʥʽ ʚ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʢʽʥʮʝʚʽ ʬʦʨʤʫʣʠ ʨʝʛʨʝʩʽʡʥʠʭ 

ʤʦʜʝʣʝʡ ʜʣʷ ʢʦʞʥʦʛʦ ʤʽʞʭʨʝʙʮʝʚʦʛʦ ʜʠʩʢʫ ʚʽʜʧʦʚʽʜʥʦ ʩʪʘʪʽ. ʅʦʨʤʘʣʴʥʠʤ ʟʘ 

ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʨʦʟʨʘʭʫʥʢʘʤʠ ʚʚʘʞʘʚʩʷ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢ, ʷʢʱʦ ʨʽʟʥʠʮʷ (ʪʘʙʣʠʮʽ 

ɼ.3 ï ɼ.4 ʜʦʜʘʪʢʘ) ʤʽʞ ʚʠʤʽʨʷʥʦʶ ʪʘ ʤʘʪʝʤʘʪʠʯʥʦ ʧʝʨʝʜʙʘʯʝʥʦʶ ʚʝʣʠʯʠʥʘʤʠ ʙʫʣʘ ʚ 

ʤʝʞʘʭ 10 %.  

ɸʥʘʣʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʜʣʷ ʧʝʨʝʚʽʨʢʠ 

ʥʘʷʚʥʦʩʪʽ/ʚʽʜʩʫʪʥʦʩʪʽ ʟʤʽʥ ʄʍɼ L I-L II ʫ ʶʥʘʢʽʚ ʪʘ ʯʦʣʦʚʽʢʽʚ (17ï28 ʨʦʢʽʚ). 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʢʣʽʥʽʯʥʦʾ ʦʮʽʥʢʠ ʄʍɼ L I-L II ʫ ʛʨʫʧʽ ʶʥʘʢʽʚ ʪʘ ʯʦʣʦʚʽʢʽʚ 40 ʽʟ 56 

ʜʠʩʢʽʚ ʙʫʣʠ ʚʠʟʥʘʥʽ ʥʦʨʤʘʣʴʥʠʤʠ (ʚʽʜʧʦʚʽʜʥʦ 16 ï ʟʤʽʥʝʥʠʤʠ), ʤʘʪʝʤʘʪʠʯʥʘ 

ʧʝʨʝʚʽʨʢʘ ʚʠʷʚʠʣʘ 40 ʽʟ 56 ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʙʝʟ ʚʽʜʭʠʣʝʥʴ ʚʽʜ ʥʦʨʤʠ (ʚʽʜʧʦʚʽʜʥʦ 

16 ʽʟ ʟʤʽʥʘʤʠ). ʉʧʽʚʩʪʘʚʣʝʥʥʷ ʥʦʨʤʘʣʴʥʠʭ ʪʘ ʟʤʽʥʝʥʠʭ ʄʍɼ ʟʘ ʜʘʥʠʤʠ ʢʣʽʥʽʯʥʦʾ 

ʦʮʽʥʢʠ ʪʘ ʤʘʪʝʤʘʪʠʯʥʦʾ ʧʝʨʝʚʽʨʢʠ ʧʦʢʘʟʘʣʦ ʟʙʽʛ ʤʘʪʝʤʘʪʠʯʥʦ ʧʝʨʝʜʙʘʯʝʥʠʭ ʥʦʨʤ ʽʟ 

ʢʣʽʥʽʯʥʦ ʚʠʟʥʘʯʝʥʠʤʠ ʚ 36 ʜʠʩʢʘʭ ʪʘ ʟʙʽʛ ʟʤʽʥʝʥʠʭ ʄʍɼ ʫ 12 ʚʠʧʘʜʢʘʭ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʯʦʪʠʨʠ ʄʍɼ, ʱʦ ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʥʦʨʤʘʣʴʥʠʤʠ ʟʘ ʢʣʽʥʽʯʥʦʶ ʦʮʽʥʢʦʶ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʤʘʪʝʤʘʪʠʯʥʦ ʾ ʧʝʨʝʚʽʨʢʠ ʙʫʣʠ ʢʣʘʩʠʬʽʢʦʚʘʥʽ ʷʢ ʧʘʪʦʣʦʛʽʯʥʦ ʟʤʽʥʝʥʽ (ʢʣʽʥʽʯʥʘ 

ʛʽʧʦʜʽʘʛʥʦʩʪʠʢʘ). ɺʦʜʥʦʯʘʩ, ʯʦʪʠʨʠ ʄʍɼ, ʱʦ ʙʫʣʠ ʚʠʟʥʘʥʽ ʧʘʪʦʣʦʛʽʯʥʦ ʟʤʽʥʝʥʠʤʠ ʟʘ 

ʢʣʽʥʽʯʥʦʶ ʦʮʽʥʢʦʶ, ʤʘʪʝʤʘʪʠʯʥʠʤ ʘʣʛʦʨʠʪʤʦʤ ʙʫʣʠ ʢʣʘʩʠʬʽʢʦʚʘʥʽ ʷʢ ʥʦʨʤʘʣʴʥʽ 

(ʢʣʽʥʽʯʥʘ ʛʽʧʝʨʜʽʘʛʥʦʩʪʠʢʘ) (ʨʠʩ. 5.13). 

ɸʥʘʣʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʜʣʷ ʧʝʨʝʚʽʨʢʠ 

ʥʘʷʚʥʦʩʪʽ/ʚʽʜʩʫʪʥʦʩʪʽ ʟʤʽʥ ʄʍɼ LII-L III  ʫ ʶʥʘʢʽʚ ʪʘ ʯʦʣʦʚʽʢʽʚ (17ï28 ʨʦʢʽʚ). 
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ʋ ʨʝʟʫʣʴʪʘʪʽ ʢʣʽʥʽʯʥʦʾ ʦʮʽʥʢʠ ʄʍɼ LII-L III  ʫ ʛʨʫʧʽ ʶʥʘʢʽʚ ʪʘ ʯʦʣʦʚʽʢʽʚ 41 ʽʟ 56 

ʜʠʩʢʽʚ ʙʫʣʠ ʚʠʟʥʘʥʽ ʥʦʨʤʘʣʴʥʠʤʠ (ʚʽʜʧʦʚʽʜʥʦ 15 - ʟʤʽʥʝʥʠʤʠ), ʤʘʪʝʤʘʪʠʯʥʠʡ 

ʘʣʛʦʨʠʪʤ ʦʮʽʥʢʠ ʚ̔ ʜʟʥʘʯʠʚ 40 ʽʟ 56 ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʙʝʟ ʚʽʜʭʠʣʝʥʴ ʚʽʜ ʥʦʨʤʠ 

(ʚʽʜʧʦʚʽʜʥʦ 16 ï ʽʟ ʟʤʽʥʘʤʠ). ʉʧʽʚʩʪʘʚʣʝʥʥʷ ʥʦʨʤʘʣʴʥʠʭ ʪʘ ʟʤʽʥʝʥʠʭ ʄʍɼ, ʟʘ ʜʘʥʠʤʠ 

ʢʣʽʥʽʯʥʦʾ ʪʘ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʮʽʥʢʠ, ʧʦʢʘʟʘʣʦ ʟʙʽʛ ʤʘʪʝʤʘʪʠʯʥʦ ʧʝʨʝʜʙʘʯʝʥʠʭ ʥʦʨʤ ʽʟ 

ʢʣʽʥʽʯʥʦ ʚʠʟʥʘʯʝʥʠʤʠ ʚ 38 ʜʠʩʢʘʭ ʪʘ ʟʙʽʛ ʟʤʽʥʝʥʠʭ ʄʍɼ ʫ 13 ʚʠʧʘʜʢʘʭ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʫ 3 ʚʠʧʘʜʢʘʭ ʤʽʞʭʨʝʙʮʝʚʽ ʜʠʩʢʠ, ɦ ʦ ʙʫʣʠ ʚʠʟʥʘʥʽ ʥʦʨʤʘʣʴʥʠʤʠ ʟʘ ʢʣʽʥʽʯʥʦʶ ʦʮʽʥʢʦʶ, 

ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʧʝʨʝʚʽʨʢʠ ʙʫʣʠ ʢʣʘʩʠʬʽʢʦʚʘʥʽ ʷʢ ʧʘʪʦʣʦʛʽʯʥʦ ʟʤʽʥʝʥʽ 

(ʢʣʽʥʽʯʥʘ ʛʽʧʦʜʽʘʛʥʦʩʪʠʢʘ). ɺʦʜʥʦʯʘʩ ʫ 2 ʚʠʧʘʜʢʘʭ ʜʠʩʢʠ, ʱʦ ʙʫʣʠ ʚʠʟʥʘʥʽ ʟʤʽʥʝʥʠʤʠ 

ʢʣʽʥʽʯʥʦ, ʤʘʪʝʤʘʪʠʯʥʠʤ ʘʣʛʦʨʠʪʤʦʤ ʙʫʣʠ ʢʣʘʩʠʬʽʢʦʚʘʥʽ ʷʢ ʥʦʨʤʘʣʴʥʽ (ʢʣʽʥʽʯʥʘ 

ʛʽʧʝʨʜʽʘʛʥʦʩʪʠʢʘ) (ʨʠʩ. 5.13). 

ɸʥʘʣʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʜʣʷ ʧʝʨʝʚʽʨʢʠ 

ʥʘʷʚʥʦʩʪʽ/ʚʽʜʩʫʪʥʦʩʪʽ ʟʤʽʥ ʄʍɼ LIII -L IV ʫ ʶʥʘʢʽʚ ʪʘ ʯʦʣʦʚʽʢʽʚ (17ï28 ʨʦʢʽʚ). 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʢʣʽʥʽʯʥʦʾ ʦʮʽʥʢʠ ʄʍɼ LIII-L IV ʫ ʛʨʫʧʽ ʶʥʘʢʽʚ ʪʘ ʯʦʣʦʚʽʢʽʚ 43 ʽʟ 56 

ʜʠʩʢʽʚ ʙʫʣʠ ʚʠʟʥʘʥʽ ʥʦʨʤʘʣʴʥʠʤʠ (ʚʽʜʧʦʚʽʜʥʦ 13 ï ʟʤʽʥʝʥʠʤʠ), ʤʘʪʝʤʘʪʠʯʥʘ 

ʧʝʨʝʚʽʨʢʘ ʚʽʜʟʥʘʯʠʣʘ 44 ʽʟ 56 ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʙʝʟ ʚʽʜʭʠʣʝʥʴ ʚʽʜ ʥʦʨʤʠ 

(ʚʽʜʧʦʚʽʜʥʦ 12 ʽʟ ʟʤʽʥʘʤʠ). ʉʧʽʚʩʪʘʚʣʝʥʥʷ ʥʦʨʤʘʣʴʥʠʭ ʪʘ ʟʤʽʥʝʥʠʭ ʄʍɼ ʟʘ ʜʘʥʠʤʠ 

ʢʣʽʥʽʯʥʦʾ ʦʮʽʥʢʠ ʪʘ ʤʘʪʝʤʘʪʠʯʥʦʾ ʧʝʨʝʚʽʨʢʠ ʧʦʢʘʟʘʣʦ ʟʙʽʛ ʤʘʪʝʤʘʪʠʯʥʦ ʧʝʨʝʜʙʘʯʝʥʠʭ 

ʥʦʨʤ ʽʟ ʢʣʽʥʽʯʥʦ ʚʠʟʥʘʯʝʥʠʤʠ ʚ 40 ʜʠʩʢʘʭ ʪʘ ʟʙʽʛ ʟʤʽʥʝʥʠʭ ʄʍɼ ʫ 9 ʚʠʧʘʜʢʘʭ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʪʨʠ ʄʍɼ, ʱʦ ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʥʦʨʤʘʣʴʥʠʤʠ ʟʘ ʢʣʽʥʽʯʥʦʶ ʦʮʽʥʢʦʶ, ʟʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʧʝʨʝʚʽʨʢʠ ʙʫʣʠ ʢʣʘʩʠʬʽʢʦʚʘʥʽ ʷʢ ʧʘʪʦʣʦʛʽʯʥʦ ʟʤʽʥʝʥʽ 

(ʢʣʽʥʽʯʥʘ ʛʽʧʦʜʽʘʛʥʦʩʪʠʢʘ). ɺʦʜʥʦʯʘʩ, ʯʦʪʠʨʠ ʄʍɼ, ʱʦ ʙʫʣʠ ʚʠʟʥʘʥʽ ʧʘʪʦʣʦʛʽʯʥʦ 

ʟʤʽʥʝʥʠʤʠ ʟʘ ʢʣʽʥʽʯʥʦʶ ʦʮʽʥʢʦʶ, ʤʘʪʝʤʘʪʠʯʥʠʤ ʘʣʛʦʨʠʪʤʦʤ ʙʫʣʠ ʢʣʘʩʠʬʽʢʦʚʘʥʽ ʷʢ 

ʥʦʨʤʘʣʴʥʽ (ʢʣʽʥʽʯʥʘ ʛʽʧʝʨʜʽʘʛʥʦʩʪʠʢʘ) (ʨʠʩ. 5.13). 

ɸʥʘʣʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʜʣʷ ʧʝʨʝʚʽʨʢʠ 

ʥʘʷʚʥʦʩʪʽ/ʚʽʜʩʫʪʥʦʩʪʽ ʟʤʽʥ ʄʍɼ LIV-LV ʫ ʶʥʘʢʽʚ ʪʘ ʯʦʣʦʚʽʢʽʚ (17ï28 ʨʦʢʽʚ). 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʢʣʽʥʽʯʥʦʾ ʦʮʽʥʢʠ ʄʍɼ LIV-LV ʫ ʛʨʫʧʽ ʶʥʘʢʽʚ ʪʘ ʯʦʣʦʚʽʢʽʚ 45 ʽʟ 56 

ʜʠʩʢʽʚ ʙʫʣʠ ʚʠʟʥʘʥʽ ʥʦʨʤʘʣʴʥʠʤʠ (ʚʽʜʧʦʚʽʜʥʦ 11 ï ʟʤʽʥʝʥʠʤʠ), ʤʘʪʝʤʘʪʠʯʥʘ ʧʝʨʝʚʽʨʢʘ 

ʚʠʷʚʠʣʘ 47 ʽʟ 56 ʄʍɼ ʙʝʟ ʚʽʜʭʠʣʝʥʴ ʚʽʜ ʥʦʨʤʠ (ʚʽʜʧʦʚʽʜʥʦ 9 ʽʟ ʟʤʽʥʘʤʠ). ʉʧʽʚʩʪʘʚʣʝʥʥʷ 
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ʥʦʨʤʘʣʴʥʠʭ ʪʘ ʟʤʽʥʝʥʠʭ ʄʍɼ ʟʘ ʜʘʥʠʤʠ ʢʣʽʥʽʯʥʦʾ ʦʮʽʥʢʠ ʪʘ ʤʘʪʝʤʘʪʠʯʥʦʾ ʧʝʨʝʚʽʨʢʠ

 

 

ʈʠʩ. 5.13. ɼʘʥʽ ʢʣʽʥʽʯʥʦʾ ʦʮʽʥʢʠ ʄʍɼ (ɸ), ʨʽʟʥʠʮʽ ʤʽʞ ʤʘʪʝʤʘʪʠʯʥʦ 

ʨʦʟʨʘʭʦʚʘʥʠʤʠ ʪʘ ʚʠʤʽʨʷʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʄʍɼ (ɹ) ʪʘ ʨʝʟʫʣʴʪʘʪʽʚ ʾʭ ʩʧʽʚʩʪʘʚʣʝʥʥʷ 

(ɺ) ʫ ʶʥʘʢʽʚ ʪʘ ʯʦʣʦʚʽʢʽʚ (17ï28 ʨʨ.). 

ʄʍɼ LI-LII ʄʍɼ LII -LIIIʄʍɼ LIII -LIVʄʍɼ LIV-LV ʄʍɼ LI-LII ʄʍɼ LII -LIIIʄʍɼ LIII -LIVʄʍɼ LIV-LV ʄʍɼ LI-LII ʄʍɼ LII -LIIIʄʍɼ LIII -LIVʄʍɼ LIV-LV

1 1 1 1 1

2 3 4 3 3

3 1 1 1 1

4 1 2 4 1

5 3 3 3 1

6 4 1 1 1

7 4 1 2 1

8 1 1 1 1

9 1 1 1 1

10 1 1 1 1

11 3 3 3 3

12 4 4 4 4

13 1 1 1 1

14 4 4 4 4

15 1 1 1 1

16 1 1 1 1

17 1 1 1 1

18 1 1 1 1

19 1 1 1 1

20 2 2 2 1

21 1 1 1 1

22 4 1 1 1

23 1 1 1 1

24 1 4 1 1

25 4 4 4 4

26 1 1 1 1

27 1 1 1 1

28 1 2 1 1

29 4 1 1 1

30 1 1 1 1

31 1 1 1 1

32 1 1 1 1

33 4 4 4 2

34 3 1 1 1

35 1 1 1 1

36 4 4 4 4

37 2 4 1 1

38 1 1 1 1

39 1 1 3 3

40 1 1 1 1

41 4 4 4 4

42 4 4 4 2

43 1 1 1 3

44 1 1 1 1

45 1 1 1 1

46 2 1 1 1

47 1 4 1 1

48 1 1 1 1

49 1 1 1 1

50 1 1 1 4

51 1 1 1 1

52 1 1 1 1

53 1 1 1 1

54 2 4 2 1

55 1 1 1 1

56 4 4 4 4

ͤͦͪͣ͊ ͤ͟͜͜͡;ͤͦ ͭ͊ ͔͙ͣ͊ͭͣ͊ͭ;ͤͦ

ͤͦͪͣ͊ ͤ͟͜͜͡;ͤͦ ͭ͊ ͎ͨ͊ͭͦͦ͜͡Ύ ͔͙ͣ͊ͭͣ͊ͭ;ͤͦ

͎ͨ͊ͭͦͦ͜͡Ύ ͤ͟͜͜͡;ͤͦ ͭ͊ ͤͦͪͣ͊ ͔͙ͣ͊ͭͣ͊ͭ;ͤͦ

͎ͨ͊ͭͦͦ͜͡Ύ ͤ͟͜͜͡;ͤͦ ͭ͊ ͔͙ͣ͊ͭͣ͊ͭ;ͤͦ

ɸ ɹ ɺ 
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ʧʦʢʘʟʘʣʦ ʟʙʽʛ ʤʘʪʝʤʘʪʠʯʥʦ ʧʝʨʝʜʙʘʯʝʥʠʭ ʥʦʨʤ ʽʟ ʢʣʽʥʽʯʥʦ ʚʠʟʥʘʯʝʥʠʤʠ ʚ 43 ʜʠʩʢʘʭ 

ʪʘ ʟʙʽʛ ʟʤʽʥʝʥʠʭ ʄʍɼ ʫ 7 ʚʠʧʘʜʢʘʭ. ʊʘʢʠʤ ʯʠʥʦʤ, ʜʚʘ ʄʍɼ, ʱʦ ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ 

ʥʦʨʤʘʣʴʥʠʤʠ ʟʘ ʢʣʽʥʽʯʥʦʶ ʦʮʽʥʢʦʶ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʧʝʨʝʚʽʨʢʠ ʙʫʣʠ 

ʢʣʘʩʠʬʽʢʦʚʘʥʽ ʷʢ ʧʘʪʦʣʦʛʽʯʥʦ ʟʤʽʥʝʥʽ (ʢʣʽʥʽʯʥʘ ʛʽʧʦʜʽʘʛʥʦʩʪʠʢʘ). ɺʦʜʥʦʯʘʩ, ʯʦʪʠʨʠ 

ʄʍɼ, ʱʦ ʙʫʣʠ ʚʠʟʥʘʥʽ ʧʘʪʦʣʦʛʽʯʥʦ ʟʤʽʥʝʥʠʤʠ ʟʘ ʢʣʽʥʽʯʥʦʶ ʦʮʽʥʢʦʶ, ʤʘʪʝʤʘʪʠʯʥʠʤ 

ʘʣʛʦʨʠʪʤʦʤ ʙʫʣʠ ʢʣʘʩʠʬʽʢʦʚʘʥʽ ʷʢ ʥʦʨʤʘʣʴʥʽ (ʢʣʽʥʽʯʥʘ ʛʽʧʝʨʜʽʘʛʥʦʩʪʠʢʘ) (ʨʠʩ. 5.13). 

ɸʥʘʣʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʜʣʷ ʧʝʨʝʚʽʨʢʠ 

ʥʘʷʚʥʦʩʪʽ/ʚʽʜʩʫʪʥʦʩʪʽ ʟʤʽʥ ʫ ʄʍɼ L I-L II ʫ ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ (16ï26 ʨʦʢʽʚ). 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʢʣʽʥʽʯʥʦʾ ʦʮʽʥʢʠ ʄʍɼ L I-L II ʫ ʛʨʫʧʽ ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ 60 ʽʟ 65 ʜʠʩʢʽʚ 

ʙʫʣʠ ʚʠʟʥʘʥʽ ʥʦʨʤʘʣʴʥʠʤʠ (ʚʽʜʧʦʚʽʜʥʦ 5 ï ʟʤʽʥʝʥʠʤʠ), ʤʘʪʝʤʘʪʠʯʥʘ ʧʝʨʝʚʽʨʢʘ 

ʚʠʷʚʠʣʘ 55 ʽʟ 65 ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʙʝʟ ʚʽʜʭʠʣʝʥʴ ʚʽʜ ʥʦʨʤʠ (ʚʽʜʧʦʚʽʜʥʦ 10 ʽʟ 

ʟʤʽʥʘʤʠ). ʉʧʽʚʩʪʘʚʣʝʥʥʷ ʥʦʨʤʘʣʴʥʠʭ ʪʘ ʟʤʽʥʝʥʠʭ ʄʍɼ ʟʘ ʜʘʥʠʤʠ ʢʣʽʥʽʯʥʦʾ ʦʮʽʥʢʠ ʽ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʧʝʨʝʚʽʨʢʠ ʧʦʢʘʟʘʣʦ ʟʙʽʛ ʤʘʪʝʤʘʪʠʯʥʦ ʧʝʨʝʜʙʘʯʝʥʠʭ ʥʦʨʤʘʣʴʥʠʭ ʄʍɼ 

ʽʟ ʢʣʽʥʽʯʥʦ ʚʠʟʥʘʯʝʥʠʤʠ ʚ 55 ʚʠʧʘʜʢʘʭ, ʘ ʪʘʢʦʞ ʟʙʽʛ ʟʤʽʥʝʥʠʭ ʄʍɼ ʫ 5 ʚʠʧʘʜʢʘʭ. ʋ 5 

ʚʠʧʘʜʢʘʭ ʤʽʞʭʨʝʙʮʝʚʽ ʜʠʩʢʠ, ʱʦ ʙʫʣʠ ʚʠʟʥʘʥʽ ʢʣʽʥʽʯʥʦ ʥʦʨʤʘʣʴʥʠʤʠ, ʤʘʪʝʤʘʪʠʯʥʠʤ 

ʘʣʛʦʨʠʪʤʦʤ ʙʫʣʠ ʢʣʘʩʠʬʽʢʦʚʘʥʽ ʷʢ ʧʘʪʦʣʦʛʽʯʥʦ ʟʤʽʥʝʥʽ, ʱʦ ʤʦʞʥʘ ʚʚʘʞʘʪʠ 

ʚʠʧʘʜʢʘʤʠ ʢʣʽʥʽʯʥʦʾ ʛʽʧʦʜʽʘʛʥʦʩʪʠʢʠ (ʨʠʩ. 5.14). 

ɸʥʘʣʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʜʣʷ ʧʝʨʝʚʽʨʢʠ 

ʥʘʷʚʥʦʩʪʽ/ʚʽʜʩʫʪʥʦʩʪʽ ʟʤʽʥ ʄʍɼ LII-L III  ʫ ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ (16ï26 ʨʦʢʽʚ).  

ʋ ʨʝʟʫʣʴʪʘʪʽ ʢʣʽʥʽʯʥʦʾ ʦʮʽʥʢʠ ʄʍɼ LII-L III  ʫ ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ ʫʩʽ 65 ʽʟ 65 ʄʍɼ 

ʙʫʣʠ ʚʠʟʥʘʥʽ ʥʦʨʤʘʣʴʥʠʤʠ, ʧʨʦʪʝ ʤʘʪʝʤʘʪʠʯʥʘ ʧʝʨʝʚʽʨʢʘ ʚʠʷʚʠʣʘ ʣʠʰʝ 58 ʽʟ 65 

ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʙʝʟ ʚʽʜʭʠʣʝʥʴ ʚʽʜ ʥʦʨʤʠ (ʚʽʜʧʦʚʽʜʥʦ 7 ʽʟ ʚʽʜʭʠʣʝʥʥʷʤʠ). ʊʘʢʠʤ 

ʯʠʥʦʤ, ʩʧʽʚʩʪʘʚʣʝʥʥʷ ʥʦʨʤʘʣʴʥʠʭ ʄʍɼ ʟʘ ʜʘʥʠʤʠ ʢʣʽʥʽʯʥʦʾ ʦʮʽʥʢʠ ʪʘ ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʧʝʨʝʚʽʨʢʠ ʧʦʢʘʟʘʣʦ ʟʙʽʛ ʚ 58 ʚʠʧʘʜʢʘʭ. ʋ 7 ʚʠʧʘʜʢʘʭ ʤʽʞʭʨʝʙʮʝʚʽ ʜʠʩʢʠ, ʱʦ ʙʫʣʠ 

ʚʠʟʥʘʥʽ ʢʣʽʥʽʯʥʦ ʥʦʨʤʘʣʴʥʠʤʠ, ʤʘʪʝʤʘʪʠʯʥʦʶ ʧʝʨʝʚʽʨʢʦʶ ʙʫʣʠ ʢʣʘʩʠʬʽʢʦʚʘʥʽ ʷʢ 

ʧʘʪʦʣʦʛʽʯʥʦ ʟʤʽʥʝʥʽ, ʱʦ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʚʠʧʘʜʢʘʤʠ ʢʣʽʥʽʯʥʦʾ ʛʽʧʦʜʽʘʛʥʦʩʪʠʢʠ 

(ʨʠʩ. 5.14).  

 ɸʥʘʣʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʜʣʷ ʧʝʨʝʚʽʨʢʠ 

ʥʘʷʚʥʦʩʪʽ/ʚʽʜʩʫʪʥʦʩʪʽ ʟʤʽʥ ʄʍɼ LIII -L IV ʫ ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ (16ï26 ʨʦʢʽʚ). ʋ ʨʝʟʫʣʴʪʘʪʽ 
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ʢʣʽʥʽʯʥʦʾ ʦʮʽʥʢʠ ʄʍɼ LIII -L IV ʫ ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ 58 ʽʟ 65 ʜʠʩʢʽʚ ʙʫʣʠ ʚʠʟʥʘʥʽ 

ʥʦʨʤʘʣʴʥʠʤʠ (ʚʽʜʧʦʚʽʜʥʦ 7 ʟʤʽʥʝʥʽ), ʤʘʪʝʤʘʪʠʯʥʘ ʧʝʨʝʚʽʨʢʘ ʚʠʷʚʠʣʘ ʪʘʢʦʞ 58 ʽʟ 65  

 

 

ʈʠʩ. 5.14. ɼʘʥʽ ʦʮʽʥʢʠ ʄʍɼ ʥʘ ʦʩʥʦʚʽ ʧʨʦʤʝʥʝʚʠʭ ʚʠʩʥʦʚʢʽʚ (ɸ), ʨʽʟʥʠʮʽ ʤʽʞ 

ʤʘʪʝʤʘʪʠʯʥʦ ʨʦʟʨʘʭʦʚʘʥʠʤʠ ʪʘ ʚʠʤʽʨʷʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʄʍɼ (ɹ) ʪʘ ʨʝʟʫʣʴʪʘʪʽʚ ʾʭ 

ʩʧʽʚʩʪʘʚʣʝʥʥʷ (ɹ) ʫ ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ (16ï26 ʨʨ.). 

 

ʄʍɼ  LI-L II ʄʍɼ LII -L III ʄʍɼ LIII -L IV ʄʍɼ LIV-LV ʄʍɼ LI-L II ʄʍɼ LII -L III ʄʍɼ LIII -L IV ʄʍɼ LIV-LV ʄʍɼ LI-L II ʄʍɼ LII -L III ʄʍɼ LIII -L IV ʄʍɼ LIV-LV

1 1 1 1 1

2 1 1 1 1

3 1 1 1 1

4 1 1 1 1

5 2 1 1 1

6 4 2 4 1

7 1 1 1 1

8 1 1 1 1

9 1 1 1 1

10 2 1 1 1

11 1 1 2 1

12 1 1 4 4

13 1 1 1 1

14 1 1 1 1

15 1 1 1 1

16 4 2 4 3

17 1 1 1 1

18 1 1 1 1

19 1 2 1 1

20 1 1 1 1

21 1 1 1 1

22 1 1 1 1

23 1 1 1 1

24 1 1 3 1

25 1 1 1 1

26 4 1 1 3

27 1 1 1 4

28 1 1 1 1

29 1 1 1 1

30 1 1 1 4

31 1 1 1 1

32 1 1 1 1

33 1 1 1 1

34 1 1 1 1

35 1 1 1 1

36 1 1 1 1

37 1 1 1 1

38 4 2 4 4

39 1 1 3 1

40 2 1 1 1

41 1 1 1 1

42 1 1 1 1

43 1 1 1 3

44 1 1 1 1

45 1 1 1 1

46 1 1 1 1

47 1 1 1 1

48 1 1 1 1

49 4 2 2 1

50 1 1 1 1

51 1 1 1 1

52 1 1 1 1

53 1 1 1 1

54 1 1 1 1

55 1 1 1 1

56 1 1 1 1

57 1 1 1 1

58 1 1 1 1

59 1 2 2 3

60 1 1 3 3

61 1 1 1 1

62 2 1 1 1

63 1 2 1 1

64 1 1 1 1

65 2 1 1 1ɸ ɹ ɺ 
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ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʙʝʟ ʚʽʜʭʠʣʝʥʴ ʚʽʜ ʥʦʨʤʠ (ʚʽʜʧʦʚʽʜʥʦ 7 ʽʟ ʟʤʽʥʘʤʠ). ʇʨʦʪʝ 

ʩʧʽʚʩʪʘʚʣʝʥʥʷ ʥʦʨʤ ʟʘ ʜʘʥʠʤʠ ʢʣʽʥʽʯʥʦʾ ʦʮʽʥʢʠ ʪʘ ʟʘ ʜʘʥʠʤʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʧʝʨʝʚʽʨʢʠ 

ʧʦʢʘʟʘʣʦ ʟʙʽʛ ʚ 55 ʚʠʧʘʜʢʘʭ ʪʘ ʟʙʽʛ ʟʤʽʥʝʥʠʭ ʄʍɼ ʫ 4 ʚʠʧʘʜʢʘʭ. ʊʘʢʠʤ ʯʠʥʦʤ, ʄʍɼ, 

ʱʦ ʚ 3 ʚʠʧʘʜʢʘʭ ʙʫʣʠ ʚʠʟʥʘʥʽ ʢʣʽʥʽʯʥʦ ʥʦʨʤʘʣʴʥʠʤʠ, ʤʘʪʝʤʘʪʠʯʥʠʤ ʘʣʛʦʨʠʪʤʦʤ ʙʫʣʠ 

ʢʣʘʩʠʬʽʢʦʚʘʥʽ ʷʢ ʧʘʪʦʣʦʛʽʯʥʦ ʟʤʽʥʝʥʽ (ʢʣʽʥʽʯʥʘ ʛʽʧʦʜʽʘʛʥʦʩʪʠʢʘ). ɺʦʜʥʦʯʘʩ ʫ 3 

ʚʠʧʘʜʢʘʭ ʄʍɼ, ʱʦ ʙʫʣʠ ʚʠʟʥʘʥʽ ʧʘʪʦʣʦʛʽʯʥʦ ʟʤʽʥʝʥʠʤʠ ʟʘ ʢʣʽʥʽʯʥʦʶ ʦʮʽʥʢʦʶ, 

ʤʘʪʝʤʘʪʠʯʥʠʤ ʘʣʛʦʨʠʪʤʦʤ ʙʫʣʠ ʢʣʘʩʠʬʽʢʦʚʘʥʽ ʷʢ ʥʦʨʤʘʣʴʥʽ (ʢʣʽʥʽʯʥʘ 

ʛʽʧʝʨʜʽʘʛʥʦʩʪʠʢʘ) (ʨʠʩ. 5.14). 

ɸʥʘʣʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʜʣʷ ʧʝʨʝʚʽʨʢʠ 

ʥʘʷʚʥʦʩʪʽ/ʚʽʜʩʫʪʥʦʩʪʽ ʟʤʽʥ ʄʍɼ LIV-LV ʫ ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ (16ï26 ʨʦʢʽʚ). 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʢʣʽʥʽʯʥʦʾ ʦʮʽʥʢʠ ʄʍɼ LIV-LV ʫ ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ 56 ʽʟ 65 ʜʠʩʢʽʚ ʙʫʣʠ 

ʚʠʟʥʘʥʽ ʥʦʨʤʘʣʴʥʠʤʠ (ʚʽʜʧʦʚʽʜʥʦ 9 ʟʤʽʥʝʥʽ), ʤʘʪʝʤʘʪʠʯʥʘ ʧʝʨʝʚʽʨʢʘ ʚʠʷʚʠʣʘ ʪʘʢʦʞ 

61 ʽʟ 65 ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʙʝʟ ʚʽʜʭʠʣʝʥʴ ʚʽʜ ʥʦʨʤʠ (ʚʽʜʧʦʚʽʜʥʦ 4 ʽʟ ʟʤʽʥʘʤʠ). ʇʨʦʪʝ 

ʩʧʽʚʩʪʘʚʣʝʥʥʷ ʥʦʨʤ ʟʘ ʜʘʥʠʤʠ ʢʣʽʥʽʯʥʦʾ ʦʮʽʥʢʠ ʪʘ ʟʘ ʜʘʥʠʤʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʧʝʨʝʚʽʨʢʠ 

ʧʦʢʘʟʘʣʦ ʟʙʽʛ ʫ 56 ʚʠʧʘʜʢʘʭ ʪʘ ʟʙʽʛ ʟʤʽʥʝʥʠʭ ʄʍɼ ʫ 4 ʚʠʧʘʜʢʘʭ. ʊʘʢʠʤ ʯʠʥʦʤ ʫ 5 

ʚʠʧʘʜʢʘʭ ʄʍɼ, ʱʦ ʙʫʣʠ ʚʠʟʥʘʥʽ ʧʘʪʦʣʦʛʽʯʥʦ ʟʤʽʥʝʥʠʤʠ ʟʘ ʢʣʽʥʽʯʥʦʶ ʦʮʽʥʢʦʶ, 

ʤʘʪʝʤʘʪʠʯʥʠʤ ʘʣʛʦʨʠʪʤʦʤ ʙʫʣʠ ʢʣʘʩʠʬʽʢʦʚʘʥʽ ʷʢ ʥʦʨʤʘʣʴʥʽ (ʢʣʽʥʽʯʥʘ 

ʛʽʧʝʨʜʽʘʛʥʦʩʪʠʢʘ) (ʨʠʩ. 5.14). 

ʇʽʜʩʫʤʦʚʫʶʯʠ ʜʘʥʽ ʧʝʨʝʚʽʨʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ 

ʦʙʯʠʩʣʝʥʥʷ ʥʦʨʤʘʪʠʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʫʤ ʨʦʟʤʽʨʽʚ ʄʍɼ Lɯ-LV ʫ ʛʨʫʧʽ ʶʥʘʢʽʚ ʽ 

ʯʦʣʦʚʽʢʽʚ ʧʝʨʰʦʛʦ ʧʝʨʽʦʜʫ ʟʨʽʣʦʛʦ ʚʽʢʫ (17ï28 ʨʦʢʽʚ) ʪʘ ʚ ʛʨʫʧʽ ʜʽʚʯʘʪ ʽ ʞʽʥʦʢ ʧʝʨʰʦʛʦ 

ʧʝʨʽʦʜʫ ʟʨʽʣʦʛʦ ʚʽʢʫ (16ï26 ʨʦʢʽʚ) ʧʦʢʘʟʫʻ ʾʭ ʝʬʝʢʪʠʚʥʽʩʪʴ. ʊʘʢ ʧʦʨʽʚʥʷʥʥʷ ʦʮʽʥʦʢ 

ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʪʘ ʟʘ ʜʘʥʠʤʠ ʢʣʽʥʽʯʥʦʾ 

ʦʮʽʥʢʠ, ʧʦʢʘʟʫʻ ʟʙʽʛ ʨʝʟʫʣʴʪʘʪʽʚ ʦʮʽʥʢʠ ʫ 86 % - 91 % ʫ ʛʨʫʧʽ ʶʥʘʢʽʚ ʪʘ ʯʦʣʦʚʽʢʽʚ 

(ʫ 86 % ʜʣʷ ʄʍɼ L I-L II, ʫ 91 % ʜʣʷ ʄʍɼ LII-L III, ʫ 88 % ʜʣʷ ʄʍɼ LIII -L IV, ʫ 89 % ʜʣʷ 

ʄʍɼ LIV-LV) ʪʘ ʫ 89 % - 92 % ʚʠʧʘʜʢʽʚ ʫ ʛʨʫʧʽ ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ (92 % ʜʣʷ ʄʍɼ L I-L II 

ʪʘ ʄʍɼ LIV-LV, 89 % ʜʣʷ ʄʍɼ LII-L III  ʪʘ 91 % ʜʣʷ ʄʍɼ LIII -L IV). ɺʠʧʘʜʢʠ ʽʟ 

ʚʠʟʥʘʯʝʥʦʶ ʨʦʟʙʽʞʥʽʩʪ ʁ ʦʮʽʥʢʠ ʄʍɼ ʟʘ ʜʘʥʠʤʠ ʢʣʽʥʽʯʥʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʪʘ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʧʝʨʝʚʽʨʢʠ (9 % - 14 % ʫ ʛʨʫʧʽ ʶʥʘʢʽʚ ʪʘ ʯʦʣʦʚʽʢʽʚ ʪʘ 8 % - 11 % ʫ ʛʨʫʧʽ 

ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ) ʧʦʪʨʝʙʫʶʪʴ ʫʪʦʯʥʝʥʥʷ ʟ ʤʝʪʦʶ ʫʥʠʢʥʝʥʥʷ ʛʽʧʦ- ʪʘ ʛʽʧʝʨʜʽʘʛʥʦʩʪʠʢʠ.   
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ʈʦʟʜʽʣ 6 

ɸʅɸʃɯɿ ʊɸ ʋɿɸɻɸʃʔʅɽʅʅʗ ʈɽɿʋʃʔʊɸʊɯɺ ɼʆʉʃɯɼɾɽʅʔ 

 

ɼʽʣʷʥʢʘ, ʜʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʙʽʣʴʰʽʩʪʴ ʜʝʛʝʥʝʨʘʪʠʚʥʠʭ ʟʤʽʥ ʚ ʦʨʛʘʥʽʟʤʽ ʧʨʦʪʷʛʦʤ 

ʞʠʪʪʷ ʣʶʜʠʥʠ, ï ʮʝ ʧʦʧʝʨʝʢʦʚʠʡ ʚʽʜʜʽʣ ʭʨʝʙʪʘ [139, 304]. ɿ ʮʽʻʾ ʧʨʠʯʠʥʠ ʩʴʦʛʦʜʥʽ ʙʽʣʴ 

ʫ ʧʦʧʝʨʝʢʫ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʧʨʠʯʠʥ ʙʦʣʶ ʚ ʩʫʩʧʽʣʴʩʪʚʽ; ʘ ʱʦʨʽʯʥʽ ʚʠʪʨʘʪʠ 

ʥʘ ʣʽʢʫʚʘʥʥʷ ʧʝʨʝʚʠʱʫʶʪʴ ʤʽʣʴʡʦʥʠ ʜʦʣʘʨʽʚ ʉʐɸ [50, 194]. ɼʝʛʝʥʝʨʘʪʠʚʥʦ-

ʜʠʩʪʨʦʬʽʯʥʽ ʟʤʽʥʠ ʭʨʝʙʪʘ ʟʘ ʧʦʰʠʨʝʥʽʩʪʶ ʧʦʩʽʜʘʶʪʴ ʦʜʥʝ ʟ ʧʝʨʰʠʭ ʤʽʩʮʴ ʫ ʩʚʽʪʽ ʪʘ ʻ 

ʚʘʞʣʠʚʦʶ ʧʨʦʙʣʝʤʦʶ ʩʫʩʧʽʣʴʩʪʚʘ ʚ ʤʝʜʠʢʦ-ʩʦʮʽʘʣʴʥʦʤʫ ʪʘ ʝʢʦʥʦʤʽʯʥʦʤʫ ʘʩʧʝʢʪʽ. ɿʘ 

ʜʘʥʠʤʠ ʘʤʝʨʠʢʘʥʩʴʢʠʭ ʜʞʝʨʝʣ, ʱʦʨʽʯʥʦ ʚʥʘʩʣʽʜʦʢ ʝʧʽʟʦʜʠʯʥʦʛʦ ʙʦʣʶ ʚ 

ʧʦʧʝʨʝʢʦʚʦʤʫ ʚʽʜʜʽʣʽ ʭʨʝʙʪʘ ʥʝ ʚʠʭʦʜʠʪʴ ʥʘ ʨʦʙʦʪʫ ʭʦʯʘ ʙ ʦʜʠʥ ʜʝʥʴ ʙʽʣʷ 5 % 

ʨʦʙʽʪʥʠʢʽʚ [150]. 

ʅʝʨʽʜʢʦ ʧʨʠʯʠʥʦʶ ʜʝʛʝʥʝʨʘʪʠʚʥʠʭ ʟʤʽʥ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʭʨʝʙʪʦʚʦʛʦ 

ʩʪʦʚʧʘ ʻ ʨʦʙʦʪʘ ʫ ʚʠʤʫʰʝʥʽʡ ʯʠ ʥʝʟʨʫʯʥʽʡ ʧʦʟʽ, ʬʽʟʠʯʥʝ ʥʘʧʨʫʞʝʥʥʷ, 

ʧʝʨʝʦʭʦʣʦʜʞʝʥʥʷ, ʪʨʠʚʘʣʝ ʧʝʨʝʙʫʚʘʥʥʷ ʚ ʧʦʣʦʞʝʥʥʽ ʩʪʦʷʯʠ ʘʙʦ ʩʠʜʷʯʠ. 

ɺʠʱʝʦʧʠʩʘʥʠʡ ʙʽʣʴ ʤʠʥʘʻ ʧʽʩʣʷ ʚʽʜʧʦʯʠʥʢʫ. ʆʜʥʘʢ ʩʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʪʨʠʚʘʣʠʡ ʫ 

ʯʘʩʽ ʘʙʦ/ʪʘ ʧʦʚʪʦʨʥʠʡ ʙʽʣʴ ʫ ʧʦʧʝʨʝʢʫ ʚʞʝ ʷʚʣʷʻ ʩʦʙʦʶ ʩʠʤʧʪʦʤ ʟʘʭʚʦʨʶʚʘʥʥʷ [12]. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʄʈʊ ʜʦʩʣʽʜʞʝʥʴ ʧʦʧʝʨʝʢʦʚʦʛʦ ʚʽʜʜʽʣʫ ʭʨʝʙʪʘ ʚ 1038 

ʜʦʙʨʦʚʦʣʴʮʽʚ, ʧʨʦʚʝʜʝʥʦʛʦ Cheung ʂ. ʄ. et al. [78], ʧʦʰʠʨʝʥʽʩʪʴ ʜʝʛʝʥʝʨʘʪʠʚʥʠʭ ʟʤʽʥ 

ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʧʦʧʝʨʝʢʦʚʦʛʦ ʚʽʜʜʽʣʫ ʭʨʝʙʪʘ ʩʪʘʥʦʚʠʪʴ: ʫ ʦʩʽʙ ʜʦ 30 ʨʦʢʽʚ 

ʙʣʠʟʴʢʦ 40 %, ʫ ʦʩʽʙ ʚʽʢʦʤ ʙʣʠʟʴʢʦ 55 ʨʦʢʽʚ ï 90 %. ʋ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʜʦ ʛʨʫʧʠ 

ʧʝʨʝʚʽʨʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʪʘʢʦʞ ʫʚʽʡʰʣʠ ʦʩʦʙʠ ʟ ʥʘʷʚʥʠʤʠ 

ʧʘʪʦʣʦʛʽʯʥʠʤʠ ʟʤʽʥʘʤʠ ʄʍɼ ʟʘ ʜʘʥʠʤʠ ʄʈʊ ʜʦʩʣʽʜʞʝʥʥʷ, ʘʣʝ ʟʚʘʞʘʶʯʠ ʥʘ ʤʝʪʫ ʪʘ 

ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʩʪʦʩʦʚʘʥʽ ʢʨʠʪʝʨʽʾ ʚʠʢʣʶʯʝʥʥʷ ʜʦ ʚʢʘʟʘʥʦʾ ʛʨʫʧʠ, ʟʨʦʙʠʣʠ 

ʜʘʥʫ ʚʠʙʽʨʢʫ ʥʝʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʶ ʱʦʜʦ ʘʥʘʣʽʟʫ ʧʦʰʠʨʝʥʦʩʪʽ ʜʝʛʝʥʝʨʘʪʠʚʥʠʭ ʟʤʽʥ 

ʄʍɼ.  

ʆ. ɺ. ɼʦʣʛʦʧʦʣʦʚ ʪʘ ʩʧʽʚʘʚʪ. [7] ʫ ʩʚʦʤ̒ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʥʘʚʦʜʷʪʴ ʜʘʥʽ ʱʦʜʦ 

ʟʘʭʚʦʨʶʚʘʥʴ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʾ ʩʠʩʪʝʤʠ. çʑʦʨʽʯʥʦ ʚ ʤʝʜʠʯʥʠʭ ʫʩʪʘʥʦʚʘʭ ʋʢʨʘʾʥʠ 

ʨʝʻʩʪʨʫʻʪʴʩʷ ʧʦʥʘʜ 3,2 ʤʣʥ ʟʘʭʚʦʨʶʚʘʥʴ ʢʽʩʪʢʦʚʦ-ʤôʷʟʦʚʦʾ ʩʠʩʪʝʤʠ, ʟʦʢʨʝʤʘ ʚʧʝʨʰʝ 

ʚ ʞʠʪʪʽ ï ʧʦʥʘʜ 1 ʤʣʥ. ʇʠʪʦʤʘ ʚʘʛʘ ʟʘʭʚʦʨʶʚʘʥʴ ʢʽʩʪʢʦʚʦ-ʤôʷʟʦʚʦʾ ʩʠʩʪʝʤʠ ʚ 
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ʩʪʨʫʢʪʫʨʽ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʩʪʘʥʦʚʠʪʴ ʫ ʩʝʨʝʜʥʴʦʤʫ 5,7 %, ʘ ʩʝʨʝʜ ʢʘʪʝʛʦʨʽʾ 

ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʚʧʝʨʰʝ ï 6,0 %. ɺʥʘʩʣʽʜʦʢ ʟʘʭʚʦʨʶʚʘʥʴ ʢʽʩʪʢʦʚʦ-ʤôʷʟʦʚʦʾ ʩʠʩʪʝʤʠ 

ʱʦʨʦʢʫ ʥʘʜʘʶʪʴ ʽʥʚʘʣʽʜʥʽʩʪʴ ʧʦʥʘʜ 15 ʪʠʩ. ʭʚʦʨʠʤ. ʇʝʨʚʠʥʥʘ ʽʥʚʘʣʽʜʥʽʩʪʴ ʚʥʘʩʣʽʜʦʢ 

ʟʘʭʚʦʨʶʚʘʥʴ ʢʽʩʪʢʦʚʦ-ʤôʷʟʦʚʦʾ ʩʠʩʪʝʤʠ ʪʨʘʜʠʮʽʡʥʦ ʟʘʡʤʘʻ ʪʨʝʪʻ ʤʽʩʮʝ ʚ ʩʪʨʫʢʪʫʨʽ 

ʧʝʨʚʠʥʥʦʾ ʽʥʚʘʣʽʜʥʦʩʪʽ ï ʷʢ ʜʦʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʥʷ, ʪʘʢ ʽ ʥʘʩʝʣʝʥʥʷ ʚ ʧʨʘʮʝʟʜʘʪʥʦʤʫ 

ʚʽʮʽ, ʪʘ ʩʪʘʥʦʚʠʪʴ ʫ ʩʝʨʝʜʥʴʦʤʫ 11,2 % ʚʽʜ ʚʩʽʭ ʚʠʟʥʘʥʠʭ ʽʥʚʘʣʽʜʘʤʠè. çɿʘ ʦʬʽʮʽʡʥʦʶ 

ʩʪʘʪʠʩʪʠʢʦʶ ɺʆʆɿ ʜʝʛʝʥʝʨʘʪʠʚʥʦ-ʜʠʩʪʨʦʬʽʯʥʽ ʫʨʘʞʝʥʥʷ ʭʨʝʙʪʘ ʻ ʥʘʡʙʽʣʴʰ 

ʨʦʟʧʦʚʩʶʜʞʝʥʠʤʠ ʚ ʩʪʨʫʢʪʫʨʽ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ ʚ ʧʦʧʫʣʷʮʽʾ 

ʥʘʩʝʣʝʥʥʷ ʩʚʽʪʫè [8]. çɺ ʋʢʨʘʾʥʽ ʥʘ ʦʩʪʝʦʭʦʥʜʨʦʟ ʭʨʝʙʪʘ ʩʪʨʘʞʜʘʻ ʙʣʠʟʴʢʦ 60ï75 % 

ʥʘʩʝʣʝʥʥʷ, ʚʨʘʞʘʶʯʠ ʣʶʜʝʡ ʧʨʘʮʝʟʜʘʪʥʦʛʦ ʚʽʢʫ ʽ ʧʨʠʟʚʦʜʷʯʠ ʜʦ ʪʠʤʯʘʩʦʚʦʾ ʘʙʦ 

ʩʪʽʡʢʦʾ ʚʪʨʘʪʠ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʪʘ ʽʥʚʘʣʽʜʥʦʩʪʽ. ʇʨʠʯʦʤʫ ʣʽʜʝʨʦʤ ʤʦʞʥʘ ʥʘʟʚʘʪʠ 

ʦʩʪʝʦʭʦʥʜʨʦʟ ʧʦʧʝʨʝʢʦʚʦʛʦ ʚʽʜʜʽʣʫ ʭʨʝʙʪʘè [8]. 

ʄʽʞʭʨʝʙʮʝʚʽ ʜʠʩʢʠ ʩʪʘʥʦʚʣʷʪʴ ʪʨʝʪʠʥʫ ʦʙ'ʻʤʫ ʚʩʴʦʛʦ ʭʨʝʙʪʘ ʪʘ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʨʦʟʧʦʜʽʣ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʦʢʨʝʤʽ ʝʣʝʤʝʥʪʠ ʭʨʝʙʪʦʚʦʛʦ ʩʪʦʚʧʘ ʽ ʦʜʥʦʯʘʩʥʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʡʦʛʦ ʛʥʫʯʢʽʩʪʴ [84, 243, 285, 286].  

ɿʜʘʪʥʽʩʪʴ ʭʨʝʙʪʘ ʚʠʪʨʠʤʫʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʚʠʢʦʥʫʚʘʪʠ 

ʰʠʨʦʢʠʡ ʜʽʘʧʘʟʦʥ ʨʫʭʽʚ ʤʦʞʣʠʚʠʡ ʟʘʚʜʷʢʠ ʩʢʣʘʜʥʽʡ ʩʪʨʫʢʪʫʨʽ ʪʘ ʬʫʥʢʮʽʾ 

ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ, ʷʢʽ ʨʘʟʦʤ ʽʟ ʭʨʝʙʮʷʤʠ ʻ ʦʩʥʦʚʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʭʨʝʙʪʘ. 

ʄʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʤʝʭʘʥʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʭʨʝʙʪʦʚʦʛʦ ʩʪʦʚʧʘ ʚ ʮʽʣʦʤʫ [245].  

ʈʦʟʛʣʷʜʘʶʯʠ ʧʦʧʝʨʝʢʦʚʠʡ ʚʽʜʜʽʣ ʭʨʝʙʪʘ, ʷʢ ʙʘʛʘʪʦʦʩʴʦʚʫ ʙʘʛʘʪʦʦʧʽʨʥʫ 

ʢʦʥʩʪʨʫʢʮʽʶ ʟ ʩʠʩʪʝʤʦʶ ʢʽʩʪʢʦʚʠʭ ʚʘʞʝʣʽʚ, ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʢʦʞʝʥ ʡʦʛʦ ʝʣʝʤʝʥʪ 

ʥʝʩʝ ʧʝʚʥʫ ʫʥʽʢʘʣʴʥʫ ʬʫʥʢʮʽʶ. ʊʘʢ ʪʽʣʦ ʧʦʧʝʨʝʢʦʚʦʛʦ ʭʨʝʙʮʷ ʚʽʜʽʛʨʘʻ ʦʧʦʨʥʦ-ʨʫʭʦʚʫ 

ʬʫʥʢʮʽʶ, ʜʫʞʢʘ ï ʨʫʭʦʚʦ-ʟʘʭʠʩʥʫ ʬʫʥʢʮʽʶ, ʧʦʧʝʨʝʯʥʽ ʚʽʜʨʦʩʪʢʠ ʻ ʧʣʝʯʠʤʘ ʚʘʞʝʣʷ, 

ʪʦʜʽ ʷʢ ʩʫʛʣʦʙʦʚʽ ʚʽʜʨʦʩʪʢʠ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʪʦʯʢʠ ʦʧʦʨʠ, ʟʙʽʣʴʰʫʶʪʴ ʩʪʘʪʠʯʥʫ 

ʤʽʮʥʽʩʪʴ ʽ ʦʙʫʤʦʚʣʶʶʪʴ ʥʘʧʨʷʤʦʢ ʨʫʭʫ ʭʨʝʙʪʘ [11, 17]. 

ʄʞ̔ʭʨʝʙʮʝʚʽ ʜʠʩʢʠ, ʪʽʣʘ ʭʨʝʙʮʽʚ, ʧʦʪʫʞʥʠʡ ʟʚôʷʟʢʦʚʠʡ ʘʧʘʨʘʪ, ʟʙʝʨʝʞʝʥʥʷ 

ʚʠʩʦʪʠ ʪʘ ʧʨʫʞʥʦʩʪʽ ʜʠʩʢʽʚ, ʤʽʮʥʽ ʤ'ʷʟʠ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʝʣʘʩʪʠʯʥʦʩʪʽ ʭʨʝʙʪʘ ʜʘʣʦ 

ʤʦʞʣʠʚʽʩʪʴ ʚʯʝʥʠʤ ʨʦʟʛʣʷʜʘʪʠ ʭʨʝʙʝʪ ʷʢ ʦʧʦʨʥʫ ʨʝʩʦʨʫ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʢʽʩʪʢʦʚʠʭ 

ʝʣʝʤʝʥʪʽʚ ʟôʻʜʥʘʥʠʭ ʤʽʞ ʩʦʙʦʶ ʄʍɼ ʪʘ ʟʚôʷʟʢʘʤʠ [77, 310].  
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ʇʦʧʝʨʝʜʥʽ ʨʦʟʜʽʣʠ ʜʠʩʝʨʪʘʮʽʾ ʚʠʩʚʽʪʣʶʶʪʴ:  

- ʦʩʦʙʣʠʚʦʩʪʽ ʄʈʊ-ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʫ ʧʨʘʢʪʠʯʥʦ 

ʟʜʦʨʦʚʠʭ ʶʥʘʢʽʚ ʽ ʯʦʣʦʚʽʢʽʚ (17ï28 ʨʦʢʽʚ) ʪʘ ʜʽʚʯʘʪ ʽ ʞʽʥʦʢ (16ï26 ʨʦʢʽʚ); 

- ʦʩʦʙʣʠʚʦʩʪʽ ʟʚôʷʟʢʽʚ ʄʈʊ-ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʠʩʢʽʚ ʽʟ 

ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʚ ʜʦʩʣʽʜʞʫʚʘʥʠʭ;  

- ʢʦʨʝʣʷʮʽʡʥʦ-ʨʝʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ ʟ ʧʦʙʫʜʦʚʦʶ ʨʝʛʨʝʩʽʡʥʠʭ ʤʦʜʝʣʝʡ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʥʦʨʤʘʪʠʚʥʠʭ ʨʦʟʤʽʨʽʚ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ;  

- ʘʥʘʣʽʟ ʨʦʟʨʦʙʣʝʥʠʭ ʤʦʜʝʣʝʡ ʪʘ ʾʭ ʢʣʽʥʽʯʥʫ ʧʝʨʝʚʽʨʢʫ. 

ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʤʘʩʠ ʪʽʣʘ, ʜʦʚʞʠʥʠ ʪʽʣʘ, ʤʘʩʦ-ʨʦʩʪʦʚʦʛʦ 

ʢʦʝʬʽʮʽʻʥʪʘ ʪʘ ʤʘʩʦ-ʨʦʩʪʦʚʦʛʦ ʽʥʜʝʢʩʫ ʚ ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ (16ï26 ʨʦʢʽʚ) ʽ ʶʥʘʢʽʚ ʪʘ 

ʯʦʣʦʚʽʢʽʚ (17ï28 ʨʦʢʽʚ) ʜʘʶʪʴ ʟʘʛʘʣʴʥʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʧʦʢʘʟʥʠʢʽʚ ʫ 

ʧʦʧʫʣʷʮʽʾ (ʪʘʙʣʠʮʷ 6.1).  

 

ʊʘʙʣʠʮʷ 6.1. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʩʠ ʪʽʣʘ, ʜʦʚʞʠʥʠ ʪʽʣʘ, ʤʘʩʦ-ʨʦʩʪʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʪʘ 

ʤʘʩʦ-ʨʦʩʪʦʚʠʭ ʽʥʜʝʢʩʽʚ ʫ ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ (16ï26 ʨʦʢʽʚ) ʽ ʶʥʘʢʽʚ ʪʘ ʯʦʣʦʚʽʢʽʚ 

(17-28 ʨʦʢʽʚ) 

 

ʖʥʘʢʠ ʪʘ ʯʦʣʦʚʽʢʠ 

(17ï28 ʨʦʢʽʚ) 

ɼʽʚʯʘʪʘ ʽ ʞʽʥʢʠ 

(16ï26 ʨʦʢʽʚ) 

MÑSD Cv % MÑSD Cv % 

ʄʘʩʘ, ʢʛ 72,82Ñ7,45 10,2 56,94Ñ7,98 14,0 

ɼʦʚʞʠʥʘ ʪʽʣʘ, ʤ 1,786Ñ0,068 3,8 1,634Ñ0,048 2,9 

ʄʘʩʦ-ʨʦʩʪʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ, ʛ/ʩʤ 407,7Ñ38,6 9,5 346,9Ñ44,1 12,7 

ʄʘʩʦ-ʨʦʩʪʦʚʠʡ ʽʥʜʝʢʩ, ʢʛ/ʤ2 22,85Ñ2,34 10,3 21,15Ñ2,50 11,8 

 

ʉʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ʤʘʩʠ ʪʽʣʘ ʚ ʶʥʘʢʽʚ ʪʘ ʯʦʣʦʚʽʢʽʚ (17ï28 ʨʦʢʽʚ) ʩʪʘʥʦʚʠʪʴ 

72,82  ʢʛ ʽ ʻ ʙʽʣʴʰʠʤ ʟʘ ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ʤʘʩʠ ʪʽʣʘ ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ (16ï26 ʨʦʢʽʚ) ʥʘ 

15,88 ʢʛ ʧʨʠ ʮʴʦʤʫ ʢʦʝʬʽʮʽʻʥʪʠ ʚʘʨʽʘʮʽʾ ʧʦʢʘʟʥʠʢʽʚ ʫ ʞʽʥʦʢ ʪʘ ʯʦʣʦʚʽʢʽʚ ʚʽʜʨʽʟʥʷʶʪʴʩʷ 

ʪʘ ʧʨʦʪʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʥʘʯʝʥʥʷʤ ʩʝʨʝʜʥʴʦʾ ʤʽʥʣʠʚʦʩʪʽ ʦʟʥʘʢʠ (10,2 % ʪʘ 14,0 % 

ʚʽʜʧʦʚʽʜʥʦ).  

ʉʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ʜʦʚʞʠʥʠ ʪʽʣʘ ʚ ʶʥʘʢʽʚ ʪʘ ʯʦʣʦʚʽʢʽʚ (17ï28 ʨʦʢʽʚ) ʩʪʘʥʦʚʠʪʴ 

178,6 ʩʤ ʪʘ ʻ ʙʽʣʴʰʠʤ ʟʘ ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ʜʦʚʞʠʥʠ ʪʽʣʘ ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ (16ï26 ʨʦʢʽʚ) 
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ʥʘ 15,2 ʩʤ, ʢʦʝʬʽʮʽʻʥʪʠ ʚʘʨʽʘʮʽʾ ʚ ʦʙôʜ̒ʥʘʥʠʭ ʛʨʫʧʘʭ ʫ ʶʥʘʢʽʚ ʽ ʯʦʣʦʚʽʢʽʚ ʪʘ ʜʽʚʯʘʪ ʽ 

ʞʽʥʦʢ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʣʘʙʢʽʡ ʤʽʥʣʠʚʦʩʪʽ ʦʟʥʘʢʠ (ʩʪʘʥʦʚʣʷʪʴ ʚʽʜʧʦʚʽʜʥʦ 3,8 % ʪʘ 2,9 %).  

ʉʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ʤʘʩʦ-ʨʦʩʪʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʚ ʥʁʘʢʽʚ ʪʘ ʯʦʣʦʚʽʢʽʚ (17ï28 

ʨʦʢʽʚ) ʩʪʘʥʦʚʠʪʴ 407,7 ʛ/ʩʤ ʪʘ ʻ ʙʽʣʴʰʠʤ ʥʽʞ ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ʤʘʩʦ-ʨʦʩʪʦʚʦʛʦ 

ʢʦʝʬʽʮʽʻʥʪʘ ʚ ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ (16ï26 ʨʦʢʽʚ) ʥʘ 60,8 ʛ/ʩʤ ʧʨʠ ʮʴʦʤʫ ʢʦʝʬʽʮʽʻʥʪʠ ʚʘʨʽʘʮʽʾ 

ʧʦʢʘʟʥʠʢʽʚ ʫ ʞʽʥʦʢ ʪʘ ʯʦʣʦʚʽʢʽʚ ʤʘʡʞʝ ʥʝ ʚʽʜʨʽʟʥʷʶʪʴʩʷ.  

 

ʊʘʙʣʠʮʷ 6.2.  

ʇʦʢʘʟʥʠʢʠ ʨʦʟʤʽʨʽʚ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʄʍɼ LI -LII, ʄʍɼ LIɯ-LIII , 

ʄʍɼ L III --LIV, ʄʍɼ LIV -LV ʧʦʧʝʨʝʢʦʚʦʛʦ ʚʽʜʜʽʣʫ ʭʨʝʙʪʘ ʚʠʟʥʘʯʠʣʠ ʚ ʶʥʘʢʽʚ ʪʘ 

ʯʦʣʦʚʽʢʽʚ (17ï28 ʨʦʢʽʚ) ʽ ʚ ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ (16ï26 ʨʦʢʽʚ) 

ʈʦʟʤʽʨʠ 

ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ 
ʄʍɼ 

ʖʥʘʢʠ ʪʘ ʯʦʣʦʚʽʢʠ 

(17ï28 ʨʦʢʽʚ) 
ɼʽʚʯʘʪʘ ʪʘ ʞʽʥʢʠ 

(16ï26 ʨʦʢʽʚ) 

MÑSD (ʤʤ) Cv % MÑSD (ʤʤ) Cv % 

ɺʠʩʦʪʘ 

L I-L II 8,430Ñ0,580 6,9 7,672Ñ0,707 9,2 

L II-L III  8,902Ñ0,580 6,5 8,691Ñ0,968 11,1 

L III -L IV 9,308Ñ0,758 8,1 9,223Ñ1,034 11,2 

L IV-LV 9,508Ñ0,852 9,0 9,659Ñ1,020 10,6 

ʇʦʧʝʨʝʯʥʠʡ ʨʦʟʤʽʨ 

L I-L II 51,26Ñ2,70 5,3 43,26Ñ4,11 9,5 

L II-L III  53,55Ñ2,70 5,0 45,70Ñ4,35 9,5 

L III -L IV 55,38Ñ2,50 4,5 48,02Ñ4,04 8,4 

L IV-LV 56,47Ñ3,04 5,4 49,71Ñ3,70 7,4 

ʉʘʛʽʪʘʣʴʥʠʡ ʨʦʟʤʽʨ 

L I-L II 38,21Ñ2,26 5,9 31,17Ñ2,86 9,2 

L II-L III  39,72Ñ2,42 6,1 33,50Ñ3,69 11,0 

L III -L IV 40,26Ñ2,27 5,6 34,17Ñ3,57 10,4 

L IV-LV 41,52Ñ2,32 5,6 35,49Ñ3,56 10,0 

ʉʫʤʘ ʪʨʴʦʭ ʨʦʟʤʽʨʽʚ 

L I-L II 97,89Ñ4,27 4,4 82,10Ñ6,96 8,5 

L II-L III  102,2Ñ4,2 4,1 87,89Ñ8,22 9,3 

L III -L IV 104,9Ñ4,3 4,1 91,41Ñ7,10 7,8 

L IV-LV 107,5Ñ5,2 4,8 94,86Ñ6,39 6,7 

ʉʦʤʘʪʦ-ʜʠʩʢʦʚʠʡ 

ʢʦʝʬʽʮʽʻʥʪ 

L I-L II 4,168Ñ0,394 9,4 4,238Ñ0,504 11,9 

L II-L III  3,992Ñ0,368 9,2 3,966Ñ0,497 12,5 

L III -L IV 3,886Ñ0,350 9,0 3,806Ñ0,467 12,3 

L IV-LV 3,798Ñ0,375 9,9 3,662Ñ0,430 11,7 

 

ʉʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ʤʘʩʦ-ʨʦʩʪʦʚʦʛʦ ʽʥʜʝʢʩʫ ʚ ʶʥʘʢʽʚ ʪʘ ʯʦʣʦʚʽʢʽʚ (17ï28 ʨʦʢʽʚ) 
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ʩʪʘʥʦʚʠʪʴ 22,85 ʢʛ/ʤ2 ʪʘ ʻ ʙʽʣʴʰʠʤ ʥʽʞ ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ʤʘʩʦ-ʨʦʩʪʦʚʦʛʦ ʽʥʜʝʢʩʫ 

ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ (16ï26 ʨʦʢʽʚ) ʥʘ 1,70 ʢʛ/ʤ2 ʧʨʠ ʮʴʦʤʫ ʢʦʝʬʽʮʽʻʥʪʠ ʚʘʨʽʘʮʽʾ ʧʦʢʘʟʥʠʢʽʚ 

ʫ ʞʽʥʦʢ ʪʘ ʯʦʣʦʚʽʢʽʚ ʤʘʡʞʝ ʥʝ ʚʽʜʨʽʟʥʷʶʪʴʩʷ.  

ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʪʘ ʾʭ ʦʙôʻʤʽʚ ʫ ʜʽʚʯʘʪ 

ʽ ʞʽʥʦʢ (16ï26 ʨʦʢʽʚ) ʪʘ 74 ʶʥʘʢʠ ʪʘ ʯʦʣʦʚʽʢʠ (17ï28 ʨʦʢʽʚ) ʜʘʶʪʴ ʫʷʚʣʝʥʥʷ ʧʨʦ 

ʫʩʝʨʝʜʥʝʥʽ ʟʥʘʯʝʥʥʷ ʣʽʥʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʫ ʜʦʩʣʽʜʞʝʥʠʭ 

ʛʨʫʧʘʭ ʪʘ ʜʦʟʚʦʣʷʶʪʴ ʫʟʘʛʘʣʴʥʝʥʦ ʦʮʽʥʠʪʠ ʧʦʢʘʟʥʠʢʠ ʚ ʧʦʧʫʣʷʮʽʾ (ʪʘʙʣʠʮʷ 6.2). 

A. Kot et al. [161] ʥʘ ʙʘʟʽ ʗʛʝʣʣʦʥʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ (ʂʨʘʢʽʚ, ʇʦʣʴʘɦ) ʥʘ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʪʦʤʦʛʨʘʤʘʭ ʦʨʛʘʥʽʚ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ ʚ 253 ʞʽʥʦʢ ʪʘ 304 ʯʦʣʦʚʽʢʽʚ 

ʚʠʟʥʘʯʘʣʠ ʧʘʨʘʤʝʪʨʠ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʤʽʞ Th1ïL5 ʭʨʝʙʮʽʚ, ʚʽʜʩʪʘʥʴ ʜʦ ʘʦʨʪʠ ʪʘ 

ʟʘʛʘʣʴʥʠʭ ʢʣʫʙʦʚʠʭ ʘʨʪʝʨʽʡ. ɺʠʟʥʘʯʝʥʥʷ ʚʠʩʦʪʠ ʧʨʦʚʦʜʠʣʠ ʰʣʷʭʦʤ ʚʠʤʽʨʶʚʘʥʥʷ 

ʚʽʜʩʪʘʥʽ ʤʽʞ ʩʝʨʝʜʠʥʥʠʤʠ ʪʦʯʢʘʤʠ ʤʽʞʭʨʝʙʮʝʚʠʭ ʧʦʚʝʨʭʦʥʴ. ɺʠʤʽʨʶʚʘʥʥʷ 

ʩʘʛʽʪʘʣʴʥʦʛʦ ʪʘ ʧʦʧʝʨʝʯʥʦʛʦ ʨʦʟʤʽʨʽʚ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʧʨʦʚʦʜʠʣʠ ʰʣʷʭʦʤ 

ʚʠʟʥʘʯʝʥʥʷ ʢʨʘʡʥʽʭ ʧʝʨʝʜʥʽʭ ʪʘ ʟʘʜʥʽʭ ʪʦʯʦʢ ʤʽʞʭʨʝʙʮʝʚʦʛʦ ʜʠʩʢʘ ʥʘ ʩʘʛʽʪʘʣʴʥʠʭ 

ʩʝʨʝʜʠʥʥʠʭ ʩʢʘʥʘʭ ʪʘ ʢʨʘʡʥʽʭ ʧʨʘʚʦʾ ʽ ʣʽʚʦʾ ʪʦʯʦʢ ʥʘ ʮʝʥʪʨʘʣʴʥʠʭ ʬʨʦʥʪʘʣʴʥʠʭ 

ʩʢʘʥʘʭ. ʈʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ ʚʠʩʦʪ, ʩʘʛʽʪʘʣʴʥʦʛʦ ʪʘ ʧʦʧʝʨʝʯʥʦʛʦ ʨʦʟʤʽʨʽʚ 

ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʧʦʧʝʨʝʢʦʚʦʛʦ ʚʽʜʜʽʣʫ ʭʨʝʙʪʘ, ʪʘʢ ʷʢ ʽ ʚ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʽ 

ʧʦʢʘʟʘʣʠ, ʩʪʘʪʝʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʽʟ ʧʝʨʝʚʘʞʘʥʥʷʤ ʚʝʣʠʯʠʥ ʧʦʢʘʟʥʠʢʽʚ 

ʫ ʯʦʣʦʚʽʢʽʚ. ʗʢ ʽ ʚ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ, ʘʚʪʦʨʘʤʠ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʚʠʤʽʨʷʥʽ ʣʽʥʽʡʥʽ 

ʧʘʨʘʤʝʪʨʠ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʟʨʦʩʪʘʶʪʴ ʚʽʜ ʄʍɼ L I-L II ʜʦ ʄʍɼ L IV-LV. ʅʘʚʝʜʝʥʽ ʚ 

ʜʦʩʣʽʜʞʝʥʽ ʩʝʨʝʜʥʽ ʚʝʣʠʯʠʥʠ ʚʠʩʦʪ, ʩʘʛʽʪʘʣʴʥʦʛʦ ʪʘ ʧʦʧʝʨʝʯʥʦʛʦ ʨʦʟʤʽʨʽʚ 

ʚʽʜʨʽʟʥʷʣʠʩʴ ʚʽʜ ʧʦʢʘʟʥʠʢʽʚ ʦʪʨʠʤʘʥʠʭ ʫ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ. ʊʘʢ ʫ ʥʘʰʦʤʫ 

ʜʦʩʣʽʜʞʝʥʥʽ ʧʦʢʘʟʥʠʢʠ ʩʘʛʽʪʘʣʴʥʦʛʦ ʪʘ ʧʦʧʝʨʝʯʥʦʛʦ ʨʦʟʤʽʨʽʚ ʄʍɼ L I-LV ʙʫʣʠ 

ʤʝʥʰʠʤʠ ʚ ʦʩʽʙ ʦʙʦʭ ʩʪʘʪʝʡ, ʷʢ ʽ ʧʦʢʘʟʥʠʢʠ ʚʠʩʦʪ ʄʍɼ L I-LV ʫ ʯʦʣʦʚʽʢʽʚ, ʧʨʦʪʝ ʚ 

ʞʽʥʦʢ ʧʦʢʘʟʥʠʢʠ ʚʠʩʦʪ ʄʍɼ L I-LV ʙʫʣʠ ʙʽʣʴʰʠʤ. ʈʽʟʥʠʮʷ ʚ ʧʦʢʘʟʥʠʢʘʭ ʤʦʞʝ ʙʫʪʠ 

ʦʙʫʤʦʚʣʝʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʟʥʠʭ ʤʝʪʦʜʠʢ ʚʠʤʽʨʶʚʘʥʥʷ, ʨʝʛʽʦʥʘʣʴʥʦʶ ʨʽʟʥʠʮʝʶ. 

ʂʨʽʤ ʪʦʛʦ, ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʘʚʪʦʨʽʚ ʥʝ ʚʢʘʟʘʥʘ ʚʽʢʦʚʘ ʛʨʫʧʘ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʇʦʧʝʨʝʢʦʚʠʡ ʚʽʜʜʽʣ ʭʨʝʙʪʘ ʚ 20 ʯʦʣʦʚʽʢʽʚ ʪʘ ʚ 17 ʞʽʥʦʢ ʚʽʢʦʤ ʚʽʜ 24 ʜʦ 58 ʨʦʢʽʚ 

ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ Koksal V. et al. [156] ʟʘ ʜʦʧʦʤʦʛʦʶ ʄʈʊ. ʅʘ ʦʪʨʠʤʘʥʠʭ ʊ1-ʟʚʘʞʝʥʠʭ 

ʟʦʙʨʘʞʝʥʥʷʭ ʙʫʣʠ ʚʠʤʽʨʷʥʽ ʧʝʨʝʜʥʽ ʪʘ ʟʘʜʥʽ ʨʦʟʤʽʨʠ L I-LV. ɼʘʥʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ 
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ʦʙôʻʜʥʘʥʽʡ ʛʨʫʧʽ ʙʝʟ ʦʢʨʝʤʦʛʦ ʚʽʜʦʙʨʘʞʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʫ ʞʽʥʦʢ ʪʘ ʚ ʯʦʣʦʚʽʢʽʚ. ɺʠʩʦʪʘ 

ʄʍɼ L I-L II: ʧʝʨʝʜʥʷ 0,66Ñ0,19 ʩʤ; ʟʘʜʥʷ 0,47Ñ0,13 ʩʤ; ʄʍɼ L II-L III: ʧʝʨʝʜʥʷ 0,79Ñ0,17 

ʩʤ; ʟʘʜʥʷ 0,54Ñ0,14 ʩʤ; ʄʍɼ L III -L IV: ʧʝʨʝʜʥʷ 0,85Ñ0,23 ʩʤ; ʟʘʜʥʷ 0,60Ñ0,20 ʩʤ; ʄʍɼ 

L IV-LV: ʧʝʨʝʜʥʷ 1,05Ñ0,26 ʩʤ; ʟʘʜʥʷ 0,59Ñ0,15 ʩʤ. ʋ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʽ ʪʘʢʦʞ ʙʫʣʦ 

ʧʨʦʚʝʜʝʥʝ ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʝʜʥʴʦʾ ʪʘ ʟʘʜʥʴʦʾ ʚʠʩʦʪ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʄʍɼ L I-LV ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʝʟʫʣʴʪʘʪʽʚ ʄʈʊ, ʧʨʦʪʝ ʘʥʘʣʽʟ ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʚʦʜʠʚʩʷ ʚ 

ʛʨʫʧʽ ʶʥʘʢʽʚ ʪʘ ʯʦʣʦʚʽʢʽʚ ʪʘ ʛʨʫʧʽ ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ ʦʢʨʝʤʦ, ʟʽʩʪʘʚʣʷʣʠ ʧʦʢʘʟʥʠʢʠ ʤʽʞ 

ʜʽʚʯʘʪʘʤʠ (16ï20 ʨʦʢʽʚ) ʪʘ ʞʽʥʢʘʤʠ (21ï26 ʨʦʢʽʚ), ʤʽʞ ʶʥʘʢʘʤʠ (17ï21 ʨʦʢʽʚ) ʪʘ 

ʯʦʣʦʚʽʢʘʤʠ (22ï28 ʨʦʢʽʚ), ʘ ʪʘʢʦʞ ʧʨʦʚʦʜʠʣʘʩʷ ʦʮʽʥʢʘ ʩʪʘʪʝʚʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ, ʢʨʽʤ 

ʪʦʛʦ ʧʨʠʩʫʪʥʷ ʚʽʢʦʚʘ ʨʽʟʥʠʮʷ ʤʽʞ ʥʘʰʠʤʠ ʛʨʫʧʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷʤ 

ʚʢʘʟʘʥʠʭ ʘʚʪʦʨʽʚ. 

ɼʦʩʣʽʜʞʝʥʥʷ Demir M. et al. [80], ʫ ʷʢʝ ʙʫʣʦ ʚʢʣʶʯʝʥʦ 150 ʩʫʙôʻʢʪʽʚ, ʩʝʨʝʜ ʥʠʭ 

80 ʞʽʥʦʢ ʪʘ 70 ʯʦʣʦʚʽʢʽʚ, ʚʽʢʦʤ 18ï27 ʨʦʢʽʚ, ʙʫʣʦ ʟʘ ʚʽʢʦʤ ʪʘ ʢʽʣʴʢʽʩʪʶ ʦʩʽʙ ʩʧʽʚʩʪʘʚʥʝ 

ʽʟ ʥʘʰʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ. ʗʢ ʽ ʚ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʫʯʘʩʥʠʢʘʤ ʙʫʣʠ ʚʠʤʽʨʷʥʽ ʪʦʪʘʣʴʥʽ 

ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ, ʨʦʟʨʘʭʦʚʘʥʠʡ ʧʦʢʘʟʥʠʢ ʽʥʜʝʢʩʫ ʤʘʩʠ ʪʽʣʘ ʪʘ ʚʠʤʽʨʷʥʽ 

ʚʠʩʦʪʠ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʠʩʦʪ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ 

ʧʦʧʝʨʝʢʦʚʦʛʦ ʚʽʜʜʽʣʫ ʭʨʝʙʪʘ ʘʚʪʦʨʠ ʚʠʢʦʨʠʩʪʘʣʠ ʨʝʥʪʛʝʥʦʛʨʘʤʠ ʧʦʧʝʨʝʢʦʚʦʛʦ 

ʚʽʜʜʽʣʫ ʭʨʝʙʪʘ ʚ ʙʽʯʥʽʡ ʧʨʦʝʢʮʽʾ. ʊʘʢ, ʧʦʢʘʟʥʠʢʠ ʚ ʜʦʩʣʽʜʞʝʥʽ Demir M. et al. 

ʩʪʘʥʦʚʠʣʠ: ʜʦʚʞʠʥʘ ʪʽʣʘ (ʫ ʯʦʣʦʚʽʢʽʚ 176,69Ñ6,03 ʩʤ, ʫ ʞʽʥʦʢ 162,81Ñ4,94 ʩʤ), ʤʘʩʘ 

ʪʽʣʘ (ʫ ʯʦʣʦʚʽʢʽʚ 72,85Ñ10,54 ʢʛ ʪʘ ʚ ʞʽʥʦʢ 55,97Ñ6,95), ʧʦʢʘʟʥʠʢʠ BMI  (ʫ ʯʦʣʦʚʽʢʽʚ 

23,29Ñ2,79 ʪʘ ʚ ʞʽʥʦʢ 21,10Ñ2,25 ʢʛ/ʤ2); ʚʠʩʦʪʘ ʄʍɼ L I-L II ʫ ʯʦʣʦʚʽʢʽʚ ʩʢʣʘʜʘʻ 

7,97Ñ0,61 ʤʤ, ʫ ʞʽʥʦʢ ï 7,16Ñ0,4 ʤʤ; ʚʠʩʦʪʘ ʄʍɼ L II-L III  ʫ ʯʦʣʦʚʽʢʽʚ ï 9,71Ñ0,72 ʤʤ, ʫ 

ʞʽʥʦʢ ï 9,04Ñ0,35 ʤʤ; ʚʠʩʦʪʘ ʄʍɼ L III -L IV ʫ ʯʦʣʦʚʽʢʽʚ ï 11,91Ñ0,29 ʤʤ, ʫ ʞʽʥʦʢ ï 

10,43Ñ0,52 ʤʤ; ʚʠʩʦʪʘ ʄʍɼ L IV-LV ʫ ʯʦʣʦʚʽʢʽʚ ï 11,98Ñ0,33 ʤʤ, ʫ ʞʽʥʦʢ ï 

11,44Ñ0,55 ʤʤ. ʋ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʜʘʥʠʤʠ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ 

ʧʨʦ ʧʦʜʽʙʥʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʨʫʧ ʧʦʢʘʟʥʠʢʘʤʠ ʪʦʪʘʣʴʥʠʭ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ 

ʨʦʟʤʽʨʽʚ ʪʘ ʽʥʜʝʢʩʦʤ ʤʘʩʠ ʪʽʣʘ. ʊʘʢʦʞ ʩʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʧʦʢʘʟʥʠʢʠ ʚʠʩʦʪ ʄʍɼ L I-

L II ʪʘ ʄʍɼ LIɯ-LIɯI ʪʘʢʦʞ ʙʫʣʠ ʧʦʜʽʙʥʠʤʠ. ʇʨʦʪʝ ʟʥʘʯʝʥʥʷ ʚʠʩʦʪ ʄʍɼ L III -L IV ʪʘ ʄʍɼ 

L IV-LV ʫ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʽ ʙʫʣʠ ʤʝʥʰʠʤʠ, ʱʦ ʚʽʨʦʛʽʜʥʦ ʦʙʫʤʦʚʣʝʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʨʽʟʥʠʭ ʧʨʦʤʝʥʝʚʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʄʍɼ. 
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Bach ʂ. et al. [43] ʋʥʽʚʝʨʩʠʪʝʪʫ ʇʽʚʜʝʥʥʦʾ ʌʣʦʨʠʜʠ ʜʦʩʣʽʜʠʣʠ 240 ʦʩʽʙ (ʞʽʥʦʢ ï 

131, ʯʦʣʦʚʽʢʽʚ ï 109) ʚʽʢʦʤ 14ï79 ʨʦʢʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧôʶʪʝʨʥʦʾ ʪʦʤʦʛʨʘʬʽʾ. ɿʘ 

ʜʘʥʠʤʠ ʾʭ ʜʦʩʣʽʜʞʝʥʥʷ, ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʧʦʢʘʟʥʠʢʠ ʧʝʨʝʜʥʴʦʾ, ʩʝʨʝʜʥʴʦʾ ʪʘ ʟʘʜʥʴʦʾ 

ʚʠʩʦʪ ʄʍɼ. ʉʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ʚʠʩʦʪʠ ʄʍɼ L I-L II ʩʪʘʥʦʚʠʚ 6,9Ñ1,3 ʤʤ ʜʣʷ ʯʦʣʦʚʽʢʽʚ 

ʽ 5,8Ñ0,9 ʤʤ ʜʣʷ ʞʽʥʦʢ; ʚʠʩʦʪʘ ʄʍL II-L III  ï 8,1Ñ1,4 ʤʤ ʜʣʷ ʯʦʣʦʚʽʢʽʚ ʽ 6,9 Ñ 1,1 ʤʤ ʜʣʷ 

ʞʽʥʦʢ; ʜʣʷ ʄʍɼ ʥʘ L III-L IV ï 8,7Ñ1,5 ʤʤ ʜʣʷ ʯʦʣʦʚʽʢʽʚ ʽ 7,6 Ñ 1,2 ʤʤ ʜʣʷ ʞʽʥʦʢ; ʜʣʷ 

ʄʍɼ ʥʘ L IV-LV ï 9,2Ñ1,6 ʤʤ ʜʣʷ ʯʦʣʦʚʽʢʽʚ ʽ 8,5 Ñ 1,6 ʤʤ ʜʣʷ ʞʽʥʦʢ; ʜʣʷ ʄʍɼ ʥʘ LV-SI 

ï 8,8 Ñ 1,6 ʤʤ ʜʣʷ ʯʦʣʦʚʽʢʽʚ ʽ 8,6 Ñ 1,8 ʤʤ ʜʣʷ ʞʽʥʦʢ ʥʘ LV-SI. ʗʢ ʽ ʚ ʥʘʰʦʤʫ 

ʜʦʩʣʽʜʞʝʥʥ̔  ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ ʚʝʣʠʯʠʥ ʧʦʢʘʟʥʠʢʽʚ ʚʠʩʦʪʠ ʚʽʜʧʦʚʽʜʥʠʭ 

ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʫ ʢʘʫʜʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʘ ʪʘʢʦʞ ʚʽʜʟʥʘʯʝʥʦ, ʱʦ ʧʦʢʘʟʥʠʢ 

ʚʠʩʦʪʠ ʙʫʚ ʤʝʥʰʠʤ ʫ ʞʽʥʦʢ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ̔ ʯʦʣʦʚʽʢʘʤʠ. ɿʚʘʞʘʶʯʠ ʥʘ ʨʽʟʥʠʮʶ ʚ ʤʝʪʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʤʠ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʜʦʩʣʽʜʞʝʥʥʷ Bach ʂ. et al., ʥʝ ʧʨʦʚʦʜʠʣʠ ʘʥʘʣʽʟ ʨʽʟʥʠʮʽ 

ʤʽʞ ʫʩʝʨʝʜʥʝʥʠʤʠ ʚʠʩʦʪʘʤʠ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʫ ʨʽʟʥʽ ʚʽʢʦʚʽ ʧʝʨʽʦʜʠ. 

Lavecchia C. E. et al. [172] ʫ ʩʚʦʾʡ ʨʦʙʦʪʽ ʥʘʚʝʣʠ ʧʦʢʘʟʥʠʢʠ ʚʝʨʪʠʢʘʣʴʥʠʭ, 

ʩʘʛʽʪʘʣʴʥʠʭ ʪʘ ʧʦʧʝʨʝʯʥʠʭ ʨʦʟʤʽʨʽʚ ʄʍɼ L I-LV ʫ ʯʦʣʦʚʽʢʽʚ ʽʟ ʩʝʨʝʜʥʽʤ ʧʦʢʘʟʥʠʢʦʤ 

ʚʽʢʫ 38 ʨʦʢʽʚ ʪʘ ʩʝʨʝʜʥʴʦʶ ʜʦʚʞʠʥʦ  ʁʪʽʣʘ 180,34 ʩʤ: ʚʠʩʦʪʘ ʄʍɼ L I-L II ï 9,07 ʤʤ, 

ʄʍɼ L II-L III  ï 11,11 ʤʤ, ʄʍɼ L III -L IV ï 12,91 ʤʤ, ʄʍɼ L IV-LV ï 11,07 ʤʤ; ʩʘʛʽʪʘʣʴʥʠʡ 

ʨʦʟʤʽʨ ʄʍɼ L II-L III  ï 36,16 ʤʤ, ʄʍɼ L II-L III  ï 43,51 ʤʤ, ʄʍɼ L III-L IV ï 42,50 ʤʤ, ʄʍɼ 

L IV-LV ï 40,23 ʤʤ; ʧʦʧʝʨʝʯʥʠʡ ʨʦʟʤʽʨ ʄʍɼ L I-L II ï 46,60 ʤʤ, ʄʍɼ L II-L III  ï 49,74 ʤʤ, 

ʄʍɼ L III -L IV ï 48,97 ʤʤ, ʄʍɼ L IV-LV ï 52,50 ʤʤ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʜʝ ʙʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ ʄʈʊ-ʤʦʨʬʦʤʝʪʨʽʷ ʄʍɼ, ʘʚʪʦʨʠ ʚʠʟʥʘʯʘʣʠ ʧʘʨʘʤʝʪʨʠ ʄʍɼ 

ʟʘʤʦʨʦʞʝʥʠʭ ʩʝʢʮʽʡʥʠʭ ʧʨʝʧʘʨʘʪʽʚ; ʛʨʫʧʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʜʨʽʟʥʷʣʠʩʷ ʟʘ ʚʽʢʦʚʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ. ɸʚʪʦʨʘʤʠ ʙʫʣʦ ʚʠʟʥʘʯʝʥʝ ʟʨʦʩʪʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʚʠʩʦʪʠ ʪʘ ʧʦʧʝʨʝʯʥʦʛʦ 

ʨʦʟʤʽʨʫ ʄʍɼ ʚʽʜ L I-L II ʜʦ ʨʽʚʥʷ L III -L IV ʽʟ ʟʤʝʥʰʝʥʥʷʤ ʥʘ ʨʽʚʥʽ L IV-LV, ʱʦʜʦ ʥʘʰʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥ ̫ʚʽʜʤʽʪʠʣʠ ʥʘʩʪʫʧʥʝ ʫ ʚʢʘʟʘʥʠʭ ʧʦʢʘʟʥʠʢʘʭ: L I-L II < LIɯ-LIɯI < L III -L IV < L IV-

LV. ʑʦʜʦ ʟʥʘʯʝʥʴ ʩʘʛʽʪʘʣʴʥʦʛʦ ʨʦʟʤʽʨʫ ʄʍɼ ʟʘ ʜʘʥʠʤʠ ʦʙʦʭ ʜʦʩʣʽʜʞʝʥʴ ʚʽʜʤʽʯʘʣʘʩʴ 

ʪʦʪʦʞʥʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ ʧʦʩʝʛʤʝʥʪʥʦ (L I-L II < LIɯ-LIɯI < L III -L IV < L IV-LV). ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, 

ʱʦ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʘʰʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ, ʧʦʢʘʟʥʠʢʠ ʚʠʩʦʪʠ ʤʽʞʭʨʝʙʮʝʚʦʛʦ ʜʠʩʢʘ ʙʫʣʠ 

ʙʽʣʴʰʠʤʠ, ʘ ʧʦʢʘʟʥʠʢʠ ʩʘʛʽʪʘʣʴʥʦʛʦ ʪʘ ʧʦʧʝʨʝʯʥʦʛʦ ʨʦʟʤʽʨʽʚ ʤʝʥʰʠʤʠ ʚ ʜʦʩʣʽʜʞʝʥʥʽ 

Lavecchia  C. E. et al., ʱʦ ʦʙʫʤʦʚʣʝʥʦ ʨʽʟʥʠʮʝʶ ʛʝʦʤʝʪʨʽʾ ʄʍɼ ʧʨʠʞʠʪʪʻʚʦ ʪʘ ʧʨʠ 
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ʜʦʩʣʽʜʞʝʥʥʽ ʽʟʦʣʴʦʚʘʥʠʭ ʧʨʝʧʘʨʘʪʽʚ (ʚʥʘʩʣʽʜʦʢ ʜʽʾ ʩʠʣʠ ʩʢʦʨʦʯʝʥʥʷ ʤôʷʟʽʚ). 

Shen M. et al. [268] ʚʠʤʽʨʷʣʠ ʧʝʨʝʜʥʶ ʪʘ ʟʘʜʥʶ ʚʠʩʦʪʠ ʪʘ ʩʘʛʽʪʘʣʴʥʠʡ ʜʽʘʤʝʪʨ 

ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ TX-L III  ʫ ʞʽʥʦʢ (ʚʽʢ 56ï72 ʨʦʢʠ) ʥʘ ʩʘʛʽʪʘʣʴʥʠʭ ʨʝʥʪʛʝʥʦʛʨʘʤʘʭ: 

ʧʝʨʝʜʥʷ ʚʠʩʦʪʘ ï 8,49Ñ3,23 ʤʤ; ʟʘʜʥʷ ʚʠʩʦʪʘ ï 4,19Ñ1,92 ʤʤ; ʩʘʛʽʪʘʣʴʥʠʡ ʜʽʘʤʝʪʨ ï 

40,71Ñ4,30 ʤʤ. ʋ ʜʦʩʣʽʜʞʝʥʽ Shen M. et al. ʧʨʦʚʦʜʠʣʠʩʷ ʚʠʤʽʨʶʚʘʥʥʷ ʄʍɼ ʽʟ 

ʚʠʨʘʞʝʥʠʤʠ ʜʝʛʝʥʝʨʘʪʠʚʥʠʤʠ ʟʤʽʥʘʤʠ ʽʟ ʚʢʘʟʘʥʥʷʤ ʦʩʦʙʣʠʚʦʩʪʝʡ ʾʭ ʧʘʨʘʤʝʪʨʽʚ, ʥʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʝ ʙʫʣʦ ʥʘʧʨʘʚʣʝʥʝ ʥʘ ʤʦʨʬʦʤʝʪʨʽʶ ʪʘ ʦʮʽʥʢʫ 

ʥʝʟʤʽʥʝʥʠʭ ʄʍɼ. 

Kiziloz V. & Ulusoy G. R. [154] ʧʨʦʚʝʣʠ ʜʦʩʣʽʜʞʝʥʥʷ 73 ʦʩʦʙʘʤ ʟ ʚʠʢʦʥʘʥʥʷʤ 

ʙʽʯʥʦʾ ʨʝʥʪʛʝʥʦʛʨʘʬʽʾ ʪʘ ʄʈʊ ʧʦʧʝʨʝʢʦʚʦʛʦ ʚʽʜʜʽʣʫ ʭʨʝʙʪʘ. ɿʘ ʜʘʥʠʤʠ ʄʈʊ 

ʚʠʟʥʘʯʘʚʩʷ ʩʪʫʧʽʥʴ ʜʝʛʝʥʝʨʘʮʽʾ ʜʠʩʢʫ ʪʘ ʚʠʟʥʘʯʠʣʠ ʚʽʜʩʫʪʥʽʩʪʴ ʟʤʽʥ ʫ 

22 ʜʦʩʣʽʜʞʫʚʘʥʠʭ. ɺʠʤʽʨʶʚʘʥʥʷ ʚʠʩʦʪ ʄʍɼ ʤʽʞ LIV-LV ʚ ʦʩʽʙ ʧʨʦʚʦʜʠʣʠ ʥʘ 

ʩʘʛʽʪʘʣʴʥʠʭ ʨʝʥʪʛʝʥʦʛʨʘʤʘʭ ʧʦʧʝʨʝʢʦʚʦʛʦ ʚʽʜʜʽʣʫ ʭʨʝʙʪʘ ʪʘ ʦʪʨʠʤʘʣʠ ʥʘʩʪʫʧʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʥʝʟʤʽʥʝʥʠʭ ʄʍɼ: ʧʝʨʝʜʥʷ ʚʠʩʦʪʘ ʄʍɼ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ 

13,26 ʤʤ (ʜʽʘʧʘʟʦʥ 8,75 ʤʤ ï 18,34 ʤʤ) ʩʝʨʝʜʠʥʥʘ ʚʠʩʦʪʘ ʄʍɼ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ 

11,20 ʤʤ (ʜʽʘʧʘʟʦʥ 8,78 ʤʤ ï 15,62 ʤʤ), ʟʘʜʥʷ ʚʠʩʦʪʘ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ 8,44 ʤʤ 

(ʜʽʘʧʘʟʦʥ 5,15 ʤʤ ï 11,70 ʤʤ). ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, Kiziloz V. & Ulusoy 

G. R. ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʄʈʊ ʜʦʩʣʽʜʞʝʥʥʷ ʷʢ ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʷ ʜʝʛʝʥʝʨʘʮʽʾ 

ʄʍɼ. ɸʚʪʦʨʘʤʠ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʢʘʟʘʥʠʡ ʙʽʣʴʰ ʰʠʨʦʢʠʡ 

ʜʽʘʧʘʟʦʥ ʤʽʥʽʤʘʣʴʥʦʛʦ ʪʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʽʚ, ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ ʄʍɼ, ʥʝ ʚʢʘʟʘʥʽ ʚʽʢʦʚʽ ʪʘ ʩʪʘʪʝʚʽ ʧʘʨʘʤʝʪʨʠ ʫʯʘʩʥʠʢʽʚ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʈʽʚʝʥʴ ʬʽʟʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʽʥʰʽ ʬʘʢʪʦʨʠ ʩʧʦʩʦʙʫ ʞʠʪʪʷ, ʪʘʢʽ ʷʢ ʨʦʙʦʪʘ ʪʘ 

ʚʽʜʧʦʯʠʥʦʢ ʫ ʩʠʜʷʯʦʤʫ ʧʦʣʦʞʝʥʥʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʥʘʜʭʦʜʞʝʥʥʷ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʜʦ 

ʄʍɼ: ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʜʝʬʦʨʤʘʮʽʷ ʜʠʩʢʘ ʟ ʧʦʩʣʽʜʫʶʯʦʶ ʜʠʩʪʨʘʢʮʽʻʶ ʩʪʠʤʫʣʶʶʪʴ 

ʦʙʤʽʥ ʨʽʜʠʥʠ ʚ ʜʠʩʢʫ ʪʘ ʡʦʛʦ ʞʠʚʣʝʥʥʷ [43, 44, 51, 97, 185, 205, 225].  

 Mitchell U. H. et al. [206] ʧʨʦʚʝʣʠ ʧʦʨʽʚʥʷʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʦʩʽʙ, ʱʦ ʤʘʣʠ 

ʟʚʠʯʘʡʥʝ ʧʦʚʩʷʢʜʝʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʦʩʽʙ, ʱʦ ʩʠʩʪʝʤʘʪʠʯʥʦ ʧʨʦʙʽʛʘʣʠ ʚ 

ʩʝʨʝʜʥʴʦʤʫ ʙʣʠʟʴʢʦ 50 ʢʤ ʥʘ ʪʠʞʜʝʥʴ, ʚʽʢ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʙʫʚ ʚʽʜ 44 ʜʦ 62 ʨʦʢʽʚ. 

ʄʦʨʬʦʤʝʪʨʽʶ ʄʍɼ LII-LV ʧʨʦʚʦʜʠʣʠ ʧʨʠʞʠʪʪʻʚʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ DICOM 

ʟʦʙʨʘʞʝʥʴ ʦʪʨʠʤʘʥʠʭ ʥʘ ʄʈʊ. ʉʝʨʝʜʥʷ ʚʘʛʘ ʦʩʽʙ ʽʟ ʟʚʠʯʘʡʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʩʢʣʘʣʘ 
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72,0Ñ7,1 ʢʛ, ʜʦʚʞʠʥʘ ʪʽʣʘ 175,4Ñ5,1 ʩʤ, ʢʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʞʝʥʠʭ 8 ʦʩʽʙ, ʚʠcʦʪʠ ʄʍɼ 

L II-L III  ï 6,8Ñ0,7 ʤʤ, L III -L IV ï 6,4Ñ0,8 ʤʤ, L IV-LV ï 7,0Ñ0,9 ʤʤ ʪʘ ʚʠʷʚʠʣʠ ʜʦʩʪʦʚʽʨʥʦ 

ʙʽʣʴʰʽ ʚʠʩʦʪʠ ʄʍɼ ʫ ʙʽʛʫʥʽʚ. ʋ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʽ ʥʝ ʚʨʘʭʦʚʫʚʘʚʩʷ ʩʪʫʧʽʥʴ 

ʘʢʪʠʚʥʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʫ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ. 

ʅʘʚʝʜʝʥʽ ʨʦʙʦʪʠ ʧʽʜʢʨʝʩʣʶʶʪʴ ʘʢʪʫʘʣʴʥʽʩʪʴ ʚʠʚʯʝʥʥʷ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ, ʚʢʘʟʫʶʪʴ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʨʘʭʦʚʫʚʘʪʠ ʚ ʦʮʽʥʮʽ 

ʩʪʘʪʝʚʽ ʪʘ ʚʽʢʦʚʽ ʚʽʜʤʽʥʥʦʩʪʽ, ʤʝʪʦʜ ʟʘ ʷʢʠʤ ʧʨʦʚʦʜʠʣʘʩʴ ʤʦʨʬʦʤʝʪʨʽʷ ʪʘ ʤʝʪʦʜʠʢʫ 

ʧʨʦʚʝʜʝʥʥʷ ʚʠʤʽʨʶʚʘʥʴ.  

ʆʪʨʠʤʘʥʽ ʚ ʥʘʰʦʤʫ ʜʠʩʝʨʪʘʮʽʡʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʄʍɼ 

ʧʦʢʘʟʘʣʠ, ʱʦ ʧʦʢʘʟʥʠʢʠ ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ ʄʍɼ ʫ ʛʨʫʧʽ ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ ʚ ʮʽʣʦʤʫ 

ʤʝʥʰʽ, ʥʽʞ ʫ ʛʨʫʧʽ ʶʥʘʢʽʚ ʽ ʯʦʣʦʚʽʢʽʚ (ʜʠʚ. ʪʘʙʣ. 6.2). ʈʽʟʥʠʮʷ ʜʣʷ ʧʦʧʝʨʝʯʥʠʭ ʨʦʟʤʽʨʽʚ 

ʄʍɼ L I-L II, LII-L III , LIII -L IV, LIV-LV ʩʪʘʥʦʚʠʣʘ 15,6 %, 14,7 %, 13,3 %, 12,0 % ʟ 

ʧʝʨʝʚʘʞʘʥʥʷʤ ʨʦʟʤʽʨʽʚ ʚ ʦʙôʻʜʥʘʥʽʡ ʛʨʫʧʽ ʶʥʘʢʽʚ ʪʘ ʯʦʣʦʚʽʢʽʚ. ʄʘʢʩʠʤʘʣʴʥʦʶ ʩʝʨʝʜ 

ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ ʻ ʨʽʟʥʠʮʷ ʧʦʢʘʟʥʠʢʽʚ ʩʘʛʽʪʘʣʴʥʠʭ ʨʦʟʤʽʨʽʚ ʄʍɼ L I-L II, LII-L III , 

L III -L IV, LIV-LV ʟ ʧʝʨʝʚʘʞʘʥʥʷʤ ʫ ʛʨʫʧʽ ʶʥʘʢʽʚ ʪʘ ʯʦʣʦʚʽʢʽʚ ʥʘ 18,4 %, 15,7 %, 15,1 %, 

14,5 % ʜʣʷ ʚʽʜʧʦʚʽʜʥʠʭ ʄʍɼ. ʇʦʢʘʟʥʠʢʠ ʚʠʩʦʪ ʄʍɼ L I-L II, LII-L III  ʪʘ LIII -L IV 

ʟʙʝʨʽʛʘʶʪʴ ʟʘʛʘʣʴʥʫ ʪʝʥʜʝʥʮʽʶ ʪʘ ʧʝʨʝʚʘʞʘʶʪʴ ʫ ʛʨʫʧʽ ʶʥʘʢʽʚ ʪʘ ʯʦʣʦʚʽʢʽʚ ʥʘ 9,0 %, 

2,4 % ʪʘ 0,9 %, ʫ ʪʦʡ ʯʘʩ ʷʢ ʚʠʩʦʪʘ ʄʍɼ L IV-LV ʧʝʨʝʚʘʞʘʣʘ ʚ ʞʽʥʦʢ ʥʘ 1,6 %. ʇʦʢʘʟʥʠʢ 

ʩʫʤʠ ʨʦʟʤʽʨʽʚ ʄʍɼ L I-L II, LII-L III , LIII -LIV, LIV-LV ʧʝʨʝʚʘʞʘʚ ʫ ʯʦʣʦʚʽʢʽʚ ʥʘ 16,1 %, 

14,0 %, 12,9 %, 11,8 % ʚʽʜʧʦʚʽʜʥʦ. 

ɺʽʜʟʥʘʯʝʥʦ, ʱʦ ʣʽʥʽʡʥʽ ʨʦʟʤʽʨʠ ʄʍɼ ʟʙʽʣʴʰʫʶʪʴʩʷ ʚ ʢʘʫʜʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ ʚ 

ʦʙôʻʜʥʘʥʠʭ ʛʨʫʧʘʭ ʶʥʘʢʽʚ ʪʘ ʯʦʣʦʚʽʢʽʚ ʽ ʚ ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ (ʪʘʙʣʠʮʷ 6.3): ʧʦʢʘʟʥʠʢʠ 

ʚʠʩʦʪʠ, ʩʘʛʽʪʘʣʴʥʦʛʦ ʪʘ ʧʦʧʝʨʝʯʥʦʛʦ ʨʦʟʤʽʨʽʚ ʽ ʩʫʤʠ ʨʦʟʤʽʨʽʚ ʄʍɼ L II-L III  ʚ ʧʦʨʽʚʥʷʥʥʽ 

ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʄʍɼ L I-L II ʙʫʣʠ ʙʽʣʴʰʠʤʠ ʥʘ 5,6 %, 4,5 %, 4,0 % ̔  4,4 % 

ʫ ʛʨʫʧʽ ʶʥʘʢʽʚ ʪʘ ʯʦʣʦʚʽʢʽʚ ʪʘ ʥʘ 13,3 %, 5,6 %, 7,5 % ʽ 7,1 % ʫ ʛʨʫʧʽ ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ; 

ʧʦʢʘʟʥʠʢʠ ʚʠʩʦʪʠ, ʩʘʛʽʪʘʣʴʥʦʛʦ ʪʘ ʧʦʧʝʨʝʯʥʦʛʦ ʨʦʟʤʽʨʽʚ ʽ ʩʫʤʠ ʨʦʟʤʽʨʽʚ ʄʍɼ L III -L IV 

ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʄʍɼ L II-L III  ʙʫʣʠ ʙʽʣʴʰʠʤʠ ʥʘ 4,6 %, 3,4 %, 

1,4 % ̔  2,6 % ʫ ʛʨʫʧʽ ʶʥʘʢʽʚ ʪʘ ʯʦʣʦʚʽʢʽʚ ʪʘ ʥʘ 6,1 %, 5,1 %, 2,0 % ̔  4,0 % ʫ ʛʨʫʧʽ ʜʽʚʯʘʪ 

ʪʘ ʞʽʥʦʢ; ʧʦʢʘʟʥʠʢʠ ʚʠʩʦʪʠ, ʩʘʛʽʪʘʣʴʥʦʛʦ ʪʘ ʧʦʧʝʨʝʯʥʦʛʦ ʨʦʟʤʽʨʽʚ ʽ ʩʫʤʠ ʨʦʟʤʽʨʽʚ 

ʄʍɼ L IV-LV ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ L III -L IV ʙʫʣʠ ʙʽʣʴʰʠʤʠ ʥʘ 
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2,2 %, 2,0 %, 3,1 % ʽ 2,5 % ʫ ʛʨʫʧʽ ʶʥʘʢʽʚ ʪʘ ʯʦʣʦʚʽʢʽʚ ʪʘ ʥʘ 4,7 %, 3,5 %, 3,9 % ̔  3,8 % 

ʫ ʛʨʫʧʽ ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ. ɺʽʜʟʥʘʯʝʥʦ ʥʘʷʚʥʽʩʪʴ ʟʤʝʥʰʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʭ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʄʍɼ ʫ ʢʘʫʜʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ ʚ ʦʙôʻʜʥʘʥʠʭ ʛʨʫʧʘʭ ʶʥʘʢʽʚ ʪʘ ʯʦʣʦʚʽʢʽʚ 

ʽ ʚ ʛʨʫʧʽ ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ (ʪʘʙʣʠʮʷ 6.3). 

ʊʘʙʣʠʮʷ 6.3.  

ʈʽʟʥʠʮʷ ʧʦʢʘʟʥʠʢʽʚ ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ ʪʘ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʶʥʘʢʽʚ ʪʘ ʯʦʣʦʚʽʢʽʚ (17ï28 ʨʦʢʽʚ) ʽ ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ (16ï26 ʨʦʢʽʚ) 

  
  

ʈʽʟʥʠʮʷ ʧʦʢʘʟʥʠʢʽʚ 
ʄʍɼ L1ïL2 ʪʘ L2ïL3 

ʈʽʟʥʠʮʷ ʧʦʢʘʟʥʠʢʽʚ ʄʍɼ 

L2ïL3 ʪʘ L3ïL4 

ʈʽʟʥʠʮʷ ʧʦʢʘʟʥʠʢʽʚ ʄʍɼ 

L3ïL4 ʪʘ L4-L5 

ʇʦʢʘʟʥʠʢ 

ʄʍɼ 

ʖʥʘʢʠ ʪʘ 

ʯʦʣʦʚʽʢʠ  

(17ï28 ʨʦʢʽʚ) 

ɼʽʚʯʘʪʘ ʪʘ 

ʞʽʥʢʠ  

(16ï26 ʨʦʢʽʚ) 

ʖʥʘʢʠ ʪʘ 

ʯʦʣʦʚʽʢʠ  

(17ï28 ʨʦʢʽʚ) 

ɼʽʚʯʘʪʘ ʪʘ 

ʞʽʥʢʠ  

(16ï26 ʨʦʢʽʚ) 

ʖʥʘʢʠ ʪʘ 

ʯʦʣʦʚʽʢʠ  

(17ï28 ʨʦʢʽʚ) 

ɼʽʚʯʘʪʘ ʪʘ 

ʞʽʥʢʠ  

(16ï26 ʨʦʢʽʚ) 

ɺʠʩʦʪʘ 0,47ʤʤ 5,6 % 1,02 ʤʤ 13,3 % 0,41 ʤʤ 4,6 % 0,53 ʤʤ 6,1 % 0,20 ʤʤ 2,2 % 0,44 ʤʤ 4,7 % 
ʇʦʧʝʨʝʯʥ

ʠʡ ʨʦʟʤʽʨ 2,29ʤʤ 4,5 % 2,44 ʤʤ 5,6 % 1,83 ʤʤ 3,4 % 2,32 ʤʤ 5,1 % 1,09 ʤʤ 2,0 % 1,69 ʤʤ 3,5 % 
ʉʘʛʽʪʘʣʴʥ

ʠʡ ʨʦʟʤʽʨ 1,51ʤʤ 4,0 % 2,33 ʤʤ 7,5 % 0,54 ʤʤ 1,4 % 0,67 ʤʤ 2,0 % 1,26 ʤʤ 3,1 % 1,32 ʤʤ 3,9 % 
ʉʫʤʘ 

ʨʦʟʤʽʨʽʚ 4,31ʤʤ 4,4 % 5,79 ʤʤ 7,1 % 2,70 ʤʤ 2,6 % 3,52 ʤʤ 4,0 % 2,60 ʤʤ 2,5 % 3,45 ʤʤ 3,8 % 
ʉʦʤʘʪʦ-

ʜʠʩʢʦʚʠʡ 

ʢʦʝʬʽʮʽʻʥʪ -0,18 -4,2 % -0,27 -6,4 % -0,11 -2,7 % -0,16 -4,0 % -0,09 -2,3 % -0,14 -3,8 % 

 

ɿʙʽʣʴʰʝʥʥʷ ʚʠʩʦʪʠ ʄʍɼ ʚʽʜ L I-L II ʜʦ LVïSI ʫ ʢʨʘʥʽʦʢʘʫʜʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ 

ʦʧʠʩʘʥʘ ʚ ʯʠʩʣʝʥʥʠʭ ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ [149, 191, 228, 281]. 

Z. Shao, et al. [265] ʚʽʜʤʽʪʠʣʠ, ʱʦ ʚʠʩʦʪʘ ʄʍɼ TXII -L I, L I-L II, L II-L III , L III-L IV, 

L IV-LV, LV-SI ʯʦʣʦʚʽʢʽʚ ʽ ʞʽʥʦʢ ʫ ʚʽʮʽ 20-69 ʨʦʢʽʚ ʟʙʽʣʴʰʫʚʘʣʘʩʷ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʚʽʢʫ 

(4,6ï6,9 % ʚ ʯʦʣʦʚʽʢʽʚ ʽ 4,7ï8,4 % ʫ ʞʽʥʦʢ). ɯʥʜʝʢʩ ʫʚʽʛʥʫʪʦʩʪʽ ʭʨʝʙʮʽʚ TXII , L I, L II, L III , 

L IV, LV, SI ʫ ʯʦʣʦʚʽʢʽʚ ʫ ʚʽʮʽ 20-87 ʨʦʢʽʚ ʽ ʞʽʥʦʢ ʫ ʚʽʮʽ 20-92 ʨʦʢʠ ʣʽʥʽʡʥʦ ʟʤʝʥʰʫʚʘʚʩʷ 

ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʚʽʢʫ (0,9ï1,5 % ʫ ʯʦʣʦʚʽʢʽʚ ʽ 1,6ï3,2 % ʫ ʞʽʥʦʢ). ʈʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʥʠʢʽʚ 

ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʩʧʽʚʩʪʘʚʣʝʥʥʽ ʟ ʚʢʘʟʘʥʦʶ ʨʦʙʦʪʦʶ, ʷʢ ʯʝʨʝʟ 

ʚʽʜʩʫʪʥʽʩʪʴ ʫ ʤʝʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʦʮʽʥʢʠ ʟʤʽʥ ʧʘʨʘʤʝʪʨʽʚ ʄʍɼ ʽʟ ʚʽʢʦʤ, ʪʘʢ ʽ ʯʝʨʝʟ 

ʚʠʢʣʶʯʝʥʥʷ ʟ ʜʦʩʣʽʜʞʝʥʥʷ ʦʩʽʙ ʽʟ ʟʤʽʥʘʤʠ ʤʽʞʭʨʝʙʮʝʚʦʾ ʧʦʚʝʨʭʥʽ ʪʽʣ ʭʨʝʙʮʽʚ. 

ʉʝʨʝʜ ʧʨʠʯʠʥ ʨʦʟʙʽʞʥʦʩʪʝʡ ʪʘ ʪʨʫʜʥʦʱʽʚ ʧʦʨʽʚʥʷʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʨʬʦʤʝʪʨʽʾ 

ʩʣʽʜ ʚʠʜʽʣʠʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʩʣʽʜʥʠʢʘʤʠ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʣʽʥʽʡʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ. ʉʝʨʝʜ ʢʽʣʴʢʽʩʥʠʭ ʤʝʪʦʜʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʩʦʪ, ʱʦ 

ʧʦʣʷʛʘʻ ʚ ʫʩʝʨʝʜʥʝʥʥʽ ʧʝʨʝʜʥʴʦʾ ʪʘ ʟʘʜʥʴʦʾ ʚʠʩʦʪ ʜʠʩʢʽʚ [89, 166, 235, 289].  
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L. M. Hurxthal [133] ʟʘʧʨʦʧʦʥʫʚʘʚ ʚʠʟʥʘʯʘʪʠ ʚʠʩʦʪʫ ʷʢ ʚʽʜʨʽʟʦʢ ʚʠʤʽʨʷʥʠʡ ʫ 

ʩʝʨʝʜʠʥʥʠʭ ʪʦʯʢʘʭ ʜʠʩʢʫ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʘʡʙʽʣʴʰ ʫʚʽʛʥʫʪʠʤ ʜʽʣʷʥʢʘʤ 

ʤʽʞʭʨʝʙʮʝʚʠʭ ʧʦʚʝʨʭʦʥʴ ʪʽʣ ʩʫʤʽʞʥʠʭ ʭʨʝʙʮʽʚ. ʊʘʢʦʞ ʽʩʥʫʻ ʢʦʤʙʽʥʫʚʘʥʥʷ ʽ 

ʫʩʝʨʝʜʥʝʥʥʷ ʤʝʪʦʜʽʚ ɼʘʙʙʩʘ ʪʘ ʍʫʨʢʩʘʣʷ [207]. ɺʠʤʽʨʶʚʘʥʥʷ ʚʠʩʦʪʠ ʤʽʞʭʨʝʙʮʝʚʦʛʦ 

ʜʠʩʢʘ ʟʘ ʤʦʜʠʬʽʢʦʚʘʥʦʶ ʤʝʪʦʜʠʢʦʶ ʌʘʨʬʘʥʘ ï modified Farfan method [107, 264], ʥʘ 

ʦʩʥʦʚʽ ʫʩʝʨʝʜʥʝʥʥʷ ʚʠʩʦʪ, ʱʦ ʚʠʤʽʨʷʥʽ ʟ ʯʦʪʠʨʴʦʭ ʢʫʪʽʚ: ʧʝʨʝʜʥʴʦ-ʥʠʞʥʴʦʛʦ ʢʫʪʘ 

ʚʝʨʭʥʴʦʛʦ ʭʨʝʙʮʷ, ʟʘʜʥʴʦ-ʥʠʞʥʴʦʛʦ ʢʫʪʫ ʚʝʨʭʥʴʦʛʦ ʭʨʝʙʮʷ, ʧʝʨʝʜʥʴʦ-ʚʝʨʭʥʴʦʛʦ ʢʫʪʫ 

ʥʠʞʥʴʦʛʦ ʭʨʝʙʮʷ, ʟʘʜʥʴʦ-ʚʝʨʭʥʴʦʛʦ ʢʫʪʘ ʥʠʞʥʴʦʛʦ ʭʨʝʙʮʷ. ʋ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʽ ʤʠ 

ʚʠʢʦʨʠʩʪʘʣʠ ʚʠʤʽʨʶʚʘʥʥʷ ʧʝʨʝʜʥʴʦʾ ʪʘ ʟʘʜʥʴʦʾ ʚʠʩʦʪʠ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʟʘ 

ʤʦʜʠʬʽʢʦʚʘʥʦʶ ʤʝʪʦʜʠʢʦʶ ʌʘʨʬʘʥʘ ʪʘ ʚʠʤʽʨʶʚʘʥʥʷ ʩʝʨʝʜʠʥʥʦʾ ʚʠʩʦʪʠ ʜʠʩʢʘ ʟʘ 

ʤʝʪʦʜʠʢʦʶ ʍʫʨʢʩʘʣʷ ʟ ʧʦʜʘʣʴʰʠʤ ʦʙʯʠʩʣʝʥʥʷʤ ʫʩʝʨʝʜʥʝʥʦʾ ʚʠʩʦʪʠ, ʧʦʢʘʟʥʠʢ ʷʢʦʾ ʽ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʚ ʜʦʩʣʽʜʞʝʥʥʽ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ ʤʝʜʠʯʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ (ʄʈʊ, ʂʊ, ʨʝʥʪʛʝʥʦʛʨʘʬʽʾ) 

ʫʪʨʫʜʥʶʶʪʴ ʧʦʨʽʚʥʷʥʥʷ ʜʘʥʠʭ ʜʦʩʣʽʜʥʠʢʽʚ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʟʦʥʥʠʭ ʤʝʪʦʜʽʚ ʜʦʟʚʦʣʷʻ 

ʦʭʦʧʠʪʠ ʤʘʡʞʝ ʚʩʽ ʤʦʨʬʦʤʝʪʨʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʠʩʢʘ ʧʨʦʪʝ ʻ ʙʽʣʴʰ 

ʪʨʫʜʦʤʽʩʪʢʠʤʠ ʜʣʷ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʚʠʩʦʪʠ ʜʠʩʢʘ ʥʘ ʄʈʊ ʪʘ ʂʊ ʟʦʙʨʘʞʝʥʥʷʭ 

ʧʦʨʽʚʥʷʥʦ ʟ ʪʦʯʢʦʚʠʤʠ ʤʝʪʦʜʘʤʠ [302]. 

ʇʨʠ ʦʮʽʥʮʽ ʢʦʨʝʣʷʮʽʡ ʦʢʨʝʤʠʭ ʨʦʟʤʽʨʽʚ ʄʍɼ, ʩʫʤʠ ʾʭ ʨʦʟʤʽʨʽʚ ʪʘ ʩʦʤʘʪʦ-

ʜʠʩʢʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʄʍɼ L I-L II, LII-L III , LIII -L IV, LIV-LV ʟ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʚ ʦʙôʻʜʥʘʥʠʭ ʛʨʫʧʘʭ ʶʥʘʢʽʚ ʽ ʯʦʣʦʚʽʢʽʚ ʪʘ ʜʽʚʯʘʪ ʽ ʞʽʥʦʢ (ʪʘʙʣʠʮʽ ɻ.20 ï

ɻ.23 ʜʦʜʘʪʢʘ) ʚʠʟʥʘʯʝʥʦ, ʱʦ ʩʠʣʘ ʢʦʨʝʣʷʮʽʡ ʪʘ ʾʭ ʢʽʣʴʢʩ̔ʪɹ ʻ ʙʽʣʴʰʦʶ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʦʭʽʜʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ʉʠʣʘ ʢʦʨʝʣʷʮʽʡ ʻ ʚʠʱʘ ʚ ʧʦʢʘʟʥʠʢʽʚ ʩʫʤʠ ʨʦʟʤʽʨʽʚ 

ʪʘ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ. ʅʘʛʣʷʜʥʦ ʜʘʥʠʡ ʬʝʥʦʤʝʥ ʜʝʤʦʥʩʪʨʫʻ ʽʥʪʝʛʨʘʣʴʥʠʡ 

ʧʦʢʘʟʥʠʢ ʢʦʝʬʽʮʽʻʥʪʽʚ ʢʦʨʝʣʷʮʽʾ ï ʩʝʨʝʜʥ ̒ ʘʨʠʬʤʝʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʘʙʩʦʣʶʪʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʢʦʨʝʣʷʮʽʡ. ɺʝʣʠʯʠʥʠ ʽʥʪʝʛʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʢʦʝʬʽʮʽʻʥʪʽʚ ʢʦʨʝʣʷʮʽʡ 

ʚʠʩʦʪ, ʧʦʧʝʨʝʯʥʠʭ ʪʘ ʩʘʛʽʪʘʣʴʥʠʭ ʨʦʟʤʽʨʽʚ, ʩʫʤ ʨʦʟʤʽʨʽʚ ʪʘ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʭ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮ ̔ 6.4. ʉʝʨʝʜʥʽ ʘʨʠʬʤʝʪʠʯʥʽ ʟʥʘʯʝʥʥʷ ʤʦʜʫʣʽʚ 

ʧʦʢʘʟʥʠʢʽʚ ʢʦʨʝʣʷʮʽʡ ʨʦʟʤʽʨʽʚ ʄʍɼ L I-LV ʟ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: ʜʣʷ 

ʚʠʩʦʪ ʜʠʩʢʽʚ ʫ ʶʥʘʢʽʚ ʽ ʯʦʣʦʚʽʢʽʚ ʩʪʘʥʦʚʠʪʴ 0,080, ʜʣʷ ʜʽʚʯʘʪ ʽ ʞʽʥʦʢ ï 0,170; ʜʣʷ 

ʧʦʧʝʨʝʯʥʠʭ ʨʦʟʤʽʨʽʚ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʫ ʶʥʘʢʽʚ ʽ ʯʦʣʦʚʽʢʽʚ ʩʪʘʥʦʚʠʪʴ 0,151, ʜʣʷ 
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ʜʽʚʯʘʪ ʽ ʞʽʥʦʢ ï 0,124; ʜʣʷ ʩʘʛʽʪʘʣʴʥʠʭ ʨʦʟʤʽʨʽʚ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʫ ʶʥʘʢʽʚ ʽ 

ʯʦʣʦʚʽʢʽʚ ʩʪʘʥʦʚʠʪʴ 0,148, ʜʣʷ ʜʽʚʯʘʪ ʽ ʞʽʥʦʢ ï 0,142. ɯʥʪʝʛʨʘʣʴʥʽ ʢʦʝʬʽʮʽʻʥʪʠ 

ʢʦʨʝʣʷʮʽ ʾʩʫʤ ʨʦʟʤʽʨʽʚ ʄʍɼ ʟ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʚ ʶʥʘʢʽʚ ʽ ʯʦʣʦʚʽʢʽʚ 

(0,243) ʪʘ ʫ ʜʽʚʯʘʪ ʽ ʞʽʥʦʢ (0,187) ʻ ʙʽʣʴʰʠʤʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʢʦʨʝʣʷʮʽʡ 

ʦʢʨʝʤʠʭ ʨʦʟʤʽʨʽʚ ʄʍɼ LI-LV, ʘ ʽʥʪʝʛʨʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ 

 

ʊʘʙʣʠʮʷ 6.4.  

ɯʥʪʝʛʨʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʢʦʝʬʽʮʽʻʥʪʽʚ ʢʦʨʝʣʷʮʽʡ ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ ʄʍɼ, ʩʫʤ 

ʨʦʟʤʽʨʽʚ ʪʘ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʄʍɼ L I-LV ʟ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʚ ʛʨʫʧʘʭ ʶʥʘʢʽʚ ʽ ʯʦʣʦʚʽʢʽʚ ʪʘ ʜʽʚʯʘʪ ʽ ʞʽʥʦʢ ʚ ʥʦʨʤʽ 

 ʖʥʘʢʠ ʽ ʯʦʣʦʚʽʢʠ 

(17ï28)  

ɼʽʚʯʘʪʘ ʽ ʞʽʥʢʠ 

(16ï26) 

ʇʦʧʝʨʝʯʥʠʡ ʨʦʟʤʽʨ ʄʍɼ L I-L II, ʤʤ 0,137 0,149 
ʇʦʧʝʨʝʯʥʠʡ ʨʦʟʤʽʨ ʄʍɼ LII-L III, ʤʤ 0,159 0,148 
ʇʦʧʝʨʝʯʥʠʡ ʨʦʟʤʽʨ ʄʍɼ LIII-L IV, ʤʤ 0,146 0,076 
ʇʦʧʝʨʝʯʥʠʡ ʨʦʟʤʽʨ ʄʍɼ LIV-LV, ʤʤ 0,162 0,123 
ʉʘʛʽʪʘʣʴʥʠʡ ʨʦʟʤʽʨ ʄʍɼ L I-L II, ʤʤ 0,151 0,139 
ʉʘʛʽʪʘʣʴʥʠʡ ʨʦʟʤʽʨ ʄʍɼ LII-L III, ʤʤ 0,139 0,140 
ʉʘʛʽʪʘʣʴʥʠʡ ʨʦʟʤʽʨ ʄʍɼ LIII-L IV, ʤʤ 0,142 0,149 
ʉʘʛʽʪʘʣʴʥʠʡ ʨʦʟʤʽʨ ʄʍɼ LIV-LV, ʤʤ 0,159 0,141 
ɺʠʩʦʪʘ ʄʍɼ LI-L II, ʤʤ 0,069 0,198 
ɺʠʩʦʪʘ ʄʍɼ LII-L III, ʤʤ 0,074 0,102 
ɺʠʩʦʪʘ ʄʍɼ LIV-LV, ʤʤ 0,065 0,204 
ɺʠʩʦʪʘ ʄʍɼ LIV-LV, ʤʤ 0,113 0,177 
ʉʫʤʘ ʨʦʟʤʽʨʽʚ ʄʍɼ L I-LII, ʤʤ 0,223 0,216 
ʉʫʤʘ ʨʦʟʤʽʨʽʚ ʄʍɼ LII-LIII, ʤʤ 0,230 0,181 
ʉʫʤʘ ʨʦʟʤʽʨʽʚ ʄʍɼ LIII -L IV, ʤʤ 0,262 0,161 
ʉʫʤʘ ʨʦʟʤʽʨʽʚ ʄʍɼ LIV-LV, ʤʤ 0,255 0,188 
ʉʦʤʘʪʦ-ʜʠʩʢʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ʄʍɼ LI-L II 0,395 0,471 
ʉʦʤʘʪʦ-ʜʠʩʢʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ʄʍɼ LII-L III   0,400 0,453 
ʉʦʤʘʪʦ-ʜʠʩʢʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ʄʍɼ LIII -L IV  0,385 0,497 
ʉʦʤʘʪʦ-ʜʠʩʢʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ʄʍɼ LIV-LV  0,408 0,514 

 

ʻ ʙʽʣʴʰʠʤʠ ʫ ʶʥʘʢʽʚ ʽ ʯʦʣʦʚʽʢʽʚ (0,397) ʽ ʫ ʜʽʚʯʘʪ ʽ ʞʽʥʦʢ (0,484) ʜʣʷ ʄʍɼ LI-LV ʥʽʞ 

ʽʥʪʝʛʨʘʣʴʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʢʦʨʝʣʷʮʽʾ ʩʫʤ ʨʦʟʤʽʨʽʚ ʚʽʜʧʦʚʽʜʥʠʭ ʄʍɼ. 

ɺ ʦʩʥʦʚʽ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ ʣʽʥʽʡʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʷʢ ʢʨʠʪʝʨʽʶ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ 

ʥʦʨʤʠ, ʻ ʚʨʘʭʫʚʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ʨʦʟʤʽʨʽʚ ʣʶʜʠʥʠ ʰʣʷʭʦʤ 
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ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʾʭ ʧʦʭʽʜʥʠʭ, ʫ ʚʠʛʣʷʜʽ ʚʽʜʥʦʩʥʠʭ ʚʝʣʠʯʠʥ [28]. ʅʘʤʠ 

ʙʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ ʽʜʝʷ ʧʦʰʫʢʫ ʚʽʜʥʦʩʥʦʛʦ ʧʨʦʧʦʨʮʽʡʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʜʣʷ ʣʽʥʽʡʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʧʦʧʝʨʝʢʦʚʦʛʦ ʚʽʜʜʽʣʫ ʭʨʝʙʪʘ ʟ ʤʝʪʦʶ 

ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ ʾʭ ʥʦʨʤʘʪʠʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʘ ʪʘʢʦʞ ʧʦʰʫʢ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʣʽʥʽʡʥʠʭ 

ʨʦʟʤʽʨʽʚ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʟ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʚ ʥʦʨʤʽ.  

ɯʩʥʫʶʪʴ ʨʦʙʦʪʠ ʧʨʠʩʚʷʯʝʥʽ ʚʠʚʯʝʥʥʶ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʥʦʨʤʘʪʠʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʦʢʨʝʤʠʭ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ ʪʘ ʩʪʨʫʢʪʫʨ ʪʽʣʘ ʣʶʜʠʥʠ ʟ 

ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʪʘ ʾʭ ʤʦʜʝʣʶʚʘʥʥʶ [5,6, 37, 278]. 

ʊʘʢ, ʩʧʦʩʽʙ ʚʠʟʥʘʯʝʥʥʷ ʚʠʩʦʪ ʪʽʣ ʭʨʝʙʮʽʚ ʧʦʧʝʨʝʢʦʚʦʛʦ ʚʽʜʜʽʣʫ ʭʨʝʙʪʘ ʥʘ 

ʤʝʜʽʘʥʥʦ-ʩʘʛʽʪʘʣʴʥʦʤʫ ʢʦʤʧôʶʪʝʨʥʦ-ʪʦʤʦʛʨʘʬʽʯʥʦʤʫ ʟʨʽʟʽ ʚ ʶʥʘʢʽʚ ʪʘ ʜʽʚʯʘʪ ʨʽʟʥʠʭ 

ʩʦʤʘʪʦʪʠʧʽʚ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʦʛʣʠʙʣʝʥʦʤʫ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʶʥʘʢʽʚ ʪʘ 

ʜʽʚʯʘʪ (ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʩʦʪʠ ʥʘʜʛʨʫʜʥʠʥʥʦʾ ʪʦʯʢʠ, ʥʘʡʙʽʣʴʰʦʾ ʰʠʨʠʥʠ ʛʦʣʦʚʠ, 

ʰʠʨʠʥʠ ʜʠʩʪʘʣʴʥʦʛʦ ʝʧʽʬʽʟʘ ʣʽʚʦʛʦ ʩʪʝʛʥʘ, ʰʠʨʠʥʠ ʜʠʩʪʘʣʴʥʦʛʦ ʝʧʽʬʽʟʘ ʛʦʤʽʣʢʠ, 

ʪʦʚʱʠʥʠ ʰʢʽʨʥʦ-ʞʠʨʦʚʦʾ ʩʢʣʘʜʢʠ ʥʘ ʩʪʝʛʥʽ, ʛʦʤʽʣʮʽ, ʧʽʜ ʣʦʧʘʪʢʦʶ, ʥʘ ʧʝʨʝʜʥʽʡ 

ʧʦʚʝʨʭʥʽ ʧʣʝʯʘ, ʦʙʭʚʘʪʠ ʢʠʩʪʽ, ʰʠʾ, ʩʪʝʛʦʥ, ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʪʘ ʽʥʰʽ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʽ 

ʧʘʨʘʤʝʪʨʠ) [120]. ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʙʝʟʧʝʨʝʯʥʦ ʻ ʩʫʪʪʻʚʠʤʠ ʪʘ ʚʘʞʣʠʚʠʤʠ ʜʣʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

(ʨʝʛʨʝʩʽʡʥʦʛʦ) ʤʦʜʝʣʶʚʘʥʥʷ, ʜʘʥʽ ʤʦʜʝʣʽ ʻ ʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʤʠ ʚ ʥʘʫʢʦʚʠʭ ʢʦʣʘʭ, 

ʧʨʦʪʝ ʥʝ ʥʘʙʫʚʘʶʪʴ ʰʠʨʦʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʢʣʽʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʢʣʽʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ ʻ ʜʦʩʠʪʴ 

ʦʙʤʝʞʝʥʠʤ. ʋ ʧʨʘʢʪʠʯʥʽʡ ʤʝʜʠʮʠʥʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠʙʣʠʟʥʠʡ ʚʽʟʫʘʣʴʥʠʡ ʘʥʘʣʽʟ 

ʪʘ ʧʦʨʽʚʥʷʥʥʷ ʽʟ ʫʩʝʨʝʜʥʝʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʦʢʨʝʤʠʤʠ ʘʚʪʦʨʘʤʠ. ʗʢ 

ʤʦʞʣʠʚʠʡ ʚʠʭʽʜ ʥʘʫʢʦʚʮʷʤʠ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʩʧʨʦʱʝʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʥʘ ʦʩʥʦʚʽ 

ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ: ʤʘʩʘ ʪʽʣʘ, ʜʦʚʞʠʥʘ ʪʽʣʘ, BMI [88]. 

ʋ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʪʘʢʦʞ ʜʦʪʨʠʤʘʥʠʡ ʥʘʧʨʷʤʦʢ ʱʦʜʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʧʨʦʱʝʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʽʟ ʟʙʝʨʝʞʝʥʥʷʤ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʾʾ ʧʨʝʜʠʢʪʠʚʥʦʩʪʽ.  

R. Tang et al. [281] ʫ ʩʚʦʻʤʫ ʜʦʩʣʽʜʞʝʥʥ ̔ ʧʨʦʚʦʜʠʚ ʤʦʜʝʣʶʚʘʥʥʷ ʧʣʦʱʽ 

ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʄʍɼ L II-L III , L III-L IV,LV-SI ʥʘ ʦʩʥʦʚʽ ʧʘʨʘʤʝʪʨʽʚ ʚʠʩʦʪʠ ʪʽʣʘ 

ʩʠʜʷʯʠ, ʦʙʚʦʜʫ ʪʘ ʰʠʨʠʥʠ ʜʽʣʷʥʦʢ ʟʘʧôʷʩʪʢʘ, ʛʦʤʽʣʢʦʚʦ-ʩʪʫʧʥʝʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ 

ʩʫʛʣʦʙʽʚ, ʧʦʧʝʨʝʯʥʦʛʦ, ʧʝʨʝʜʥʴʦ-ʟʘʜʥʴʦʛʦ ʨʦʟʤʽʨʽʚ ʪʘ ʦʙʚʦʜʫ ʛʦʣʦʚʠ ʽ ʢʠʩʪʽ, ʰʠʨʠʥʠ 
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ʧʣʝʯ, ʧʝʨʝʜʥʴʦ-ʟʘʜʥʴʦʛʦ ʨʦʟʤʽʨʫ ʪʘ ʰʠʨʠʥʠ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ. ʅʘʰʝ ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʣʦ 

ʥʘ ʤʝʪʽ ʤʦʜʝʣʶʚʘʥʥʷ ʩʫʤʠ ʨʦʟʤʽʨʽʚ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʤʽʞ L I-L II, L II-L III , L III -L IV, 

L IV-LV. ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʷʢ ʤʘʪʝʤʘʪʠʯʥʠʡ ʪʘʢ ʽ ʤʦʨʬʦʤʝʪʨʠʯʥʠʡ ʧʽʜʭʽʜ ʜʦ ʚʠʟʥʘʯʝʥʥʷ 

ʧʣʦʱʽ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʥʝ ʻ ʜʦʩʠʪʴ ʧʨʦʩʪʠʤ. ʊʘʢ, ʤʘʪʝʤʘʪʠʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ 

ʧʣʦʱʽ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʟʥʘʯʝʥʥ̔  ʧʽʚʜʽʘʤʝʪʨʽʚ ʩʘʛʽʪʘʣʴʥʦʛʦ ʪʘ ʧʦʧʝʨʝʯʥʦʛʦ ʨʦʟʤʽʨʽʚ ʪʘ 

ʟʥʘʯʝʥʥʽ ʧʦʢʘʟʥʠʢʘ ʯʠʩʣʘ ˊ, ʘ ʤʦʨʬʦʤʝʪʨʠʯʥʝ ʚʠʤʽʨʶʚʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʪʨʫʜʦʤʽʩʪʢʝ 

ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʪʫʨʽʚ ʤʽʞʭʨʝʙʮʝʚʦʛʦ ʜʠʩʢʫ ʟʘ ʡʦʛʦ ʧʝʨʠʤʝʪʨʦʤ. ʇʨʦʪʝ ʜʘʥʠʡ 

ʥʘʧʨʷʤʦʢ ʻ ʚʝʣʴʤʠ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʦʟʚʠʪʢʫ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ.  

ɺ ʜʘʥʠʭ ʤʦʜʝʣʷʭ ʙʝʨʫʪʴʩʷ ʜʦ ʫʚʘʛʠ ʩʘʛʽʪʘʣʴʥʠʡ ʪʘ ʧʦʧʝʨʝʯʥʠʡ ʨʦʟʤʽʨ ʄʍɼ ʪʘ 

ʥʝ ʙʝʨʝʪʴʩʷ ʜʦ ʫʚʘʛʠ ʚʠʩʦʪʘ ʄʍɼ, ʫ ʪʦʡ ʯʘʩ ʷʢ ʚʠʩʦʪʘ ʻ ʦʜʥʠʤ ʟ ʚʘʞʣʠʚʠʭ ʢʨʠʪʝʨʽʾʚ 

ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʷ ʟʤʽʥ ʤʽʞʭʨʝʙʮʝʚʦʛʦ ʜʠʩʢʫ.  

Z. Shao et al. [265] ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʨʦʟʨʦʙʠʣʠ ʨʝʛʨʝʩʽʡʥʽ 

ʤʦʜʝʣʽ ʨʦʟʨʘʭʫʥʢʫ ʚʠʩʦʪ ʄʍɼ TXIIïL I, L I-L II, L II-L III , L III -L IV, L IV-LV, LV-SI ʜʣʷ 

ʯʦʣʦʚʽʢʽʚ ʪʘ ʞʽʥʦʢ ʚʽʢʦʤ ʚʽʜ 20 ʜʦ 69 ʨʦʢʽʚ ʥʘ ʦʩʥʦʚʽ ʣʠʰʝ ʚʽʢʫ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ. ʇʽʜʭʽʜ 

ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʽʢʫ ʷʢ ʢʨʠʪʝʨʽʶ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʩʪʘʥ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʨʛʘʥʽʚ ʪʘ 

ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ, ̒  ʙʝʟ ʧʝʨʝʙʽʣʴʰʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʤ. ɺʨʘʭʦʚʫʶʯʠ, ʜʫʤʢʫ ʙʽʣʴʰʦʩʪʽ 

ʘʚʪʦʨʽʚ, ʧʨʦ ʥʘʨʦʩʪʘʥʥʷ ʟʤʽʥ ʄʍɼ ʽʟ ʚʽʢʦʤ, ʩʪʘʻ ʣʦʛʽʯʥʠʤ ʥʘʤʽʨ ʚʠʥʘʡʜʝʥʥʷ ʥʝ ʣʠʰʝ 

ʷʢʽʩʥʠʭ, ʘʣʝ ʽ ʢʽʣʴʢʽʩʥʠʭ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʧʦʢʘʟʥʠʢʽʚ ʄʍɼ  ̔ʚʽʢʫ. ʋ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʽ 

ʤʠ ʟʦʩʝʨʝʜʠʣʠʩʷ ʥʘ ʚʠʟʥʘʯʝʥʥʽ ʧʘʨʘʤʝʪʨʽʚ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʤʽʞ ʧʦʧʝʨʝʢʦʚʠʤʠ 

ʭʨʝʙʮʷʤʠ, ʚʽʜʧʦʚʽʜʥʦ ʚ ʜʦʩʣʽʜʞʝʥʥ ̫ʥʝ ʙʫʣʠ ʚʢʣʶʯʝʥʽ ʄʍɼ TXIIïL I, LV-SI. ʅʘʤʠ ʥʝ 

ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʧʦʢʘʟʥʠʢʽʚ ʄʍɼ ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʛʨʫʧʠ 

ʜʽʚʯʘʪ (16ï20 ʨʦʢʽʚ) ʟ ʛʨʫʧʦʶ ʞʽʥʦʢ (21ï26 ʨʦʢʽʚ) ʪʘ ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʛʨʫʧʠ ʁʥʘʢʽʚ (17ï

21 ʨʦʢʽʚ) ʟ ʯʦʣʦʚʽʢʽʚ (22ï28 ʨʦʢʽʚ).  

ɿʚʘʞʘʶʯʠ ʥʘ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʟʥʘʯʫ ʠɦʭ ʢʦʨʝʣʷʮʽʡ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʦʛʦ ʧʦʢʘʟʥʠʢʘ 

ʟ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʜʘʥʠʡ ʧʦʢʘʟʥʠʢ ʻ ʙʽʣʴʰʝ ʧʨʠʚʘʙʣʠʚʠʤ ʜʣʷ 

ʧʦʜʘʣʴʰʦʛʦ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʟʥʘʯʝʥʥʷ ʩʫʤʠ ʨʦʟʤʽʨʽʚ 

ʤʽʞʭʨʝʙʮʝʚʦʛʦ ʜʠʩʢʫ ʥʘ ʦʩʥʦʚʽ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. ʈʦʟʨʦʙʣʝʥʠʡ ʩʧʦʩʽʙ 

ʤʦʜʝʣʶʚʘʥʥʷ ʩʫʤ ʨʦʟʤʽʨʽʚ ʄʍɼ L I-L II, LII-L III , LIII -L IV, LIV-LV ʚ ʥʦʨʤʽ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʧʦʢʘʟʥʠʢʘʭ ʜʦʚʞʠʥʠ ʪʘ ʤʘʩʠ ʪʽʣʘ.  
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ʋ ʯʦʣʦʚʽʢʽʚ ʢʽʥʮʝʚʠʡ ʚʠʛʣʷʜ ʨʝʛʨʝʩʽʡʥʠʭ ʤʦʜʝʣʝʡ ʜʣʷ ʩʫʤ ʨʦʟʤʽʨʽʚ ʄʍɼ L I-L II, 

L II-L III , LIII -L IV, LIV-LV ʥʘʩʪʫʧʥʠʡ: 

Sʄʍɼ LI -LII = K / (6,705 + 0,051 ʭ m - 3,520 ʭ H) Ñ 10 %  

Sʄʍɼ LII -LIII = K / (6,184 + 0,049 ʭ m - 3,244 ʭ H) Ñ 10 % 

Sʄʍɼ LIII -LIV = K / (6,592 + 0,048 ʭ m - 3,475 ʭ H) Ñ 10 % 

Sʄʍɼ LIV -LV = K / (6,822 + 0,047 ʭ m - 3,612 ʭ H) Ñ 10 %  

ʈʽʚʝʥʴ ʧʨʝʜʠʢʪʠʚʥʦʩʪʽ ʚ ʤʝʞʘʭ 80,4  %-87,3  %, ʩʪʘʥʜʘʨʪʥʘ ʧʦʭʠʙʢʘ ʦʮʽʥʢʠ ʚ 

ʤʝʞʘʭ 0,203ï0,275. 

ʋ ʞʽʥʦʢ ʢʽʥʮʝʚʠʡ ʚʠʛʣʷʜ ʨʝʛʨʝʩʽʡʥʠʭ ʤʦʜʝʣʝʡ ʜʣʷ ʩʫʤ ʨʦʟʤʽʨʽʚ ʄʍɼ L I-L II, 

L II-L III , LIII -L IV, LIV-LV ʥʘʩʪʫʧʥʠʡ: 

Sʄʍɼ LI -LII = K / (7,238 + 0,064 ʭ m - 4,005 ʭ H) Ñ 10 % 

Sʄʍɼ LII -LIII = K / (7,096 + 0,058 ʭ m - 3,854 ʭ H) Ñ 10 %  

Sʄʍɼ LIII -LIV = K / (6,817 + 0,056 ʭ m - 3,715 ʭ H) Ñ 10 %  

Sʄʍɼ LIV -LV = K / (6,361 + 0,056 ʭ m - 3,561 ʭ H) Ñ 10 % 

ʜʝ: S ʄʍɼ LI-LV ï ʩʫʤʘ ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ ʚʽʜʧʦʚʽʜʥʠʭ ʄʍɼ L I-LV ʚ ʥʦʨʤʽ, ʩʤ; 

ʂ ï ʤʘʩʦ-ʨʦʩʪʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ, ʢʛ/ʤ; 

m ï ʤʘʩʘ ʪʽʣʘ, ʢʛ; 

ʅ ï ʜʦʚʞʠʥʘ ʪʽʣʘ, ʤ.  

ʈʽʚʝʥʴ ʧʨʝʜʠʢʪʠʚʥʦʩʪʽ ʚ ʤʝʞʘʭ 80,4  %-89,7  %, ʩʪʘʥʜʘʨʪʥʘ ʧʦʭʠʙʢʘ ʦʮʽʥʢʠ ʚ 

ʤʝʞʘʭ 0,121ï0,165. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʦʪʨʠʤʘʥʠʭ ʬʦʨʤʫʣ ʜʣʷ ʚʠʨʘʭʦʚʫʚʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʥʦʨʤʠ ʜʦʟʚʦʣʠʪʴ ʚʠʟʥʘʯʠʪʠ ʧʦʯʘʪʢʦʚʽ ʚʽʜʭʠʣʝʥʥʷ ʣʽʥʽʡʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʥʘ 

ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʨʦʟʚʠʪʢʫ ʧʘʪʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʄʍɼ.   
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ɺʀʉʅʆɺʂʀ 

 

ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʨʦʟʚ'ʷʟʘʥʝ ʥʘʫʢʦʚʝ ʟʘʚʜʘʥʥʷ ʱʦʜʦ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʄʈʊ-ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʧʦʧʝʨʝʢʦʚʦʛʦ 

ʚʽʜʜʽʣʫ ʭʨʝʙʪʘ ʪʘ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʫ ʥʦʨʤ̔ ʚ ʶʥʘʢʽʚ ʽ 

ʯʦʣʦʚʽʢʽʚ ʧʝʨʰʦʛʦ ʧʝʨʽʦʜʫ ʟʨʽʣʦʛʦ ʚʽʢʫ (17ï28 ʨʦʢʽʚ) ʪʘ ʜʽʚʯʘʪ ʽ ʞʽʥʦʢ ʧʝʨʰʦʛʦ 

ʧʝʨʽʦʜʫ ʟʨʽʣʦʛʦ ʚʽʢʫ (16ï26 ʨʦʢʽʚ). ʉʪʚʦʨʝʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʨʦʟʨʘʭʫʥʢʫ 

ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʠʭ ʥʦʨʤʘʪʠʚʥʠʭ ʣʽʥʽʡʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ 

ʧʦʧʝʨʝʢʦʚʦʛʦ ʚʽʜʜʽʣʫ ʭʨʝʙʪʘ ʥʘ ʦʩʥʦʚʽ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʚʠʟʥʘʯʝʥʽ ʤʝʞʽ 

ʥʦʨʤʠ ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ ʢʦʨʠʩʥʠʤ ʜʦʧʦʚʥʝʥʥʷʤ ʢʽʣʴʢʽʩʥʦʾ 

ʥʦʨʤʦʣʦʛʽʾ ʪʘ ʩʪʘʪʠ ʫʪʦʯʥʶʶʯʠʤʠ ʧʨʠ ʘʥʘʣʽʟʽ ʜʘʥʠʭ ʄʈʊ ʪʘ ʂʊ ʟ ʤʝʪʦʶ 

ʦʙôʻʢʪʠʚʽʟʘʮʽʾ ʾʭ ʦʮʽʥʢʠ. 

1. ʉʘʛʽʪʘʣʴʥʽ ʪʘ ʧʦʧʝʨʝʯʥʽ ʨʦʟʤʽʨʠ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʧʦʧʝʨʝʢʦʚʦʛʦ ʚʽʜʜʽʣʫ 

ʭʨʝʙʪʘ ʚ ʥʁʘʢʽʚ ʽ ʯʦʣʦʚʽʢʽʚ ʪʘ ʜʽʚʯʘʪ ʽ ʞʽʥʦʢ ʟʥʘʯʫʱʝ ʚʽʜʨʽʟʥʷʶʪʴʩʷ (p<0,05) ʪʘ ʻ 

ʙʽʣʴʰʠʤʠ ʚ ʛʨʫʧʽ ʶʥʘʢʽʚ ʪʘ ʯʦʣʦʚʽʢʽʚ. ʉʝʨʝʜ ʧʦʢʘʟʥʠʢʽʚ ʚʠʩʦʪ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ 

ʚʽʜʩʫʪʥʽ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʠ ʜʣʷ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ L I-L II, L II-L III , LIII -L IV, L IV-LV. 

ʇʦʢʘʟʥʠʢʠ ʧʘʨʮʽʘʣʴʥʠʭ ʨʦʟʤʽʨʽʚ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʟʨʦʩʪʘʶʪʴ ʫ ʢʘʫʜʘʣʴʥʦʤʫ 

ʥʘʧʨʷʤʢʫ ʚʽʜ LI-L II ʜʦ LIV-LV. ʂʨʘʥʽʦ-ʢʘʫʜʘʣʴʥʽ ʛʨʘʜʽʻʥʪʠ ʣʽʥʽʡʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʟʨʦʩʪʘʶʪʴ ʚʽʜ LI-L II ʜʦ LIV-LV ʪʘ ʻ ʥʘʩʪʫʧʥʠʤʠ ʚ ʥʁʘʢʽʚ ʽ 

ʯʦʣʦʚʽʢʽʚ ʪʘ ʚ ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ:  

ʜʣʷ ʚʠʩʦʪʠ 1,000:1,056:1,104:1,128 ʪʘ 1,000:1,133:1,202:1,259;  

ʜʣʷ ʧʦʧʝʨʝʯʥʦʛʦ ʨʦʟʤʽʨʫ ï 1,000:1,045:1,080:1,102 ʪʘ 1,000:1,056:1,110:1,149; 

ʜʣʷ ʩʘʛʽʪʘʣʴʥʦʛʦ ʨʦʟʤʽʨʫ ï 1,000:1,040:1,054:1,087 ʪʘ 1,000:1,075:1,096:1,139; 

ʜʣʷ ʩʫʤʠ ʨʦʟʤʽʨʽʚ ï 1,000:1,044:1,072:1,098 ʪʘ 1,000:1,071:1,113:1,155. 

2. ɺʠʟʥʘʯʝʥʘ ʥʘʷʚʥʽʩʪʴ ʢʘʫʜʦ-ʢʨʘʥʽʘʣʴʥʦʛʦ ʛʨʘʜʽʻʥʪʘ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʭ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʚʽʜ LIV-LV ʜʦ L I-L II ʫ ʛʨʫʧʘʭ ʦʩʽʙ ʦʙʦʭ ʩʪʘʪʝʡ: 

1,000:1,023:1,051:1,097 ʚ ʁ ʥʘʢʽʚ ʽ ʯʦʣʦʚʽʢʽʚ ʪʘ 1,000:1,039:1,083:1,157 ʫ ʜʽʚʯʘʪ ʽ ʞʽʥʦʢ. 

ʇʦʢʘʟʥʠʢʠ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʟʨʦʩʪʘʶʪ ɹʫ ʥʘʧʨʷʤʢʫ 

ʚʽʜ LIV-LV ʜʦ L I-L II (MÑSD): ʚʽʜ 3,798Ñ0,375 ʜʣʷ LIV-LV ʜʦ 4,168Ñ0,368 ʜʣʷ LI-L II ʫ ʛʨʫʧʽ 
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ʶʥʘʢʽʚ ʽ ʯʦʣʦʚʽʢʽʚ ʪʘ ʚʽʜ 3,662Ñ0,430 ʜʣʷ LIV-LV ʜʦ 4,238Ñ0,504 ʜʣʷ LI-L II ʫ ʛʨʫʧʽ ʜʽʚʯʘʪ 

ʪʘ ʞʽʥʦʢ. ʇʦʢʘʟʥʠʢʠ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʫ ʛʨʫʧʽ ʶʥʘʢʽʚ ʪʘ ʯʦʣʦʚʽʢʽʚ ʜʣʷ 

ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʤʽʞ ʪʽʣʘʤʠ LI-L II, LII-L III , LIII -L IV ʜʦʩʪʦʚʽʨʥʦ ʥʝ ʚʽʜʨʽʟʥʷʣʠʩʷ ʚʽʜ 

ʚʽʜʧʦʚʽʜʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʛʨʫʧʽ ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ. ʉʦʤʘʪʦ-ʜʠʩʢʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ʻ ʥʦʚʦʶ 

ʢʦʥʩʪʘʥʪʥʦʶ ʥʦʨʤʘʪʠʚʥʦʶ ʚʝʣʠʯʠʥʦʶ ʜʣʷ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ LI-LII, LII-L III , LIII -L IV, 

ʥʝ ʤʘʻ ʜʦʩʪʦʚʽʨʥʠʭ (p>0,1) ʩʪʘʪʝʚʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʪʘ ʩʣʫʛʫʻ ʜʦʢʘʟʦʤ ʽʩʥʫʚʘʥʥʷ 

ʧʨʠʥʮʠʧʫ ʩʧʽʚʨʦʟʤʽʨʥʦʩʪʽ ʩʝʛʤʝʥʪʽʚ ʪʽʣʘ ʚ ʻʜʠʥʽʡ ʛʘʨʤʦʥʽʡʥʽʡ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʽʦʥʘʣʴʥʽʡ ʤʦʜʝʣʽ ʙʫʜʦʚʠ ʣʶʜʠʥʠ.  

ʇʦʢʘʟʥʠʢ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʤʽʞʭʨʝʙʮʝʚʦʛʦ ʜʠʩʢʘ ʤʽʞ ʪʽʣʘʤʠ 

L IV-LV ʟʥʘʯʫʱʝ (p<0,05) ̒  ʙʽʣʴʰʠʤ ʫ ʛʨʫʧʽ ʶʥʘʢʽʚ ʪʘ ʯʦʣʦʚʽʢʽʚ (3,798Ñ0,375) ʥʽʞ ʫ 

ʛʨʫʧʽ ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ (3,662Ñ0,430). 

3. ɺʩʪʘʥʦʚʣʝʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʟʚôʷʟʢʽʚ ʧʘʨʮʽʘʣʴʥʠʭ ʨʦʟʤʽʨʽʚ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ 

ʤʽʞ LI-L II, LII-L III , LIII -L IV, L IV-LV ̔ʟ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʚ ʛʨʫʧʽ ʶʥʘʢʽʚ ʽ 

ʯʦʣʦʚʽʢʽʚ (ʧʨʠ rÓ0,3): ʧʦʢʘʟʥʠʢʠ ʚʠʩʦʪʠ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʥʝ ʤʘʁʪʴ ʜʦʩʪʦʚʽʨʥʠʭ 

ʟʚôʷʟʢʽʚ; ʧʦʧʝʨʝʯʥʽ ʨʦʟʤʽʨʠ ʜʠʩʢʽʚ ʤʘʶʪʴ ʜʦʩʪʦʚʽʨʥʽ ʩʣʘʙʢʽ ʢʦʨʝʣʷʮʽʾ ʚʽʜ 3,8 % ʜʦ 

9,6 % ʚʽʜ ʫʩʽʭ ʚʠʟʥʘʯʝʥʠʭ ʢʦʨʝʣʷʮʽʡ; ʩʘʛʽʪʘʣʴʥʽ ʨʦʟʤʽʨʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʩʣʘʙʢʠʤʠ 

ʢʦʨʝʣʷʮʽʷʤʠ (ʚʽʜ 5,8  % ʜʦ 11,5  %); ʜʣʷ ʩʫʤʠ ʨʦʟʤʽʨʽʚ ʭʘʨʘʢʪʝʨʥʘ ʥʘʷʚʥʽʩʪʴ ʙʽʣʴʰʦʾ 

ʢʽʣʴʢʦʩʪʽ (ʚʽʜ 34,6  % ʜʦ 44,62  %) ʪʘ ʙʽʣʴʰʦʾ ʩʠʣʠ (ʩʣʘʙʢʽ ʪʘ ʩʝʨʝʜʥʽ) ʢʦʨʝʣʷʮʽʡ. ɼʣʷ 

ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʚʠʟʥʘʯʝʥʠʭ ʟʚôʷʟʢʽʚ ʽʟ ʩʦʤʘʪʠʯʥʠʤʠ 

ʨʦʟʤʽʨʘʤʠ ʻ ʥʘʷʚʥʽʩʪʴ ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʜʦʩʪʦʚʽʨʥʠʭ ʟʚôʷʟʢʽʚ (ʚʽʜ 53,8 % ʜʦ 65,4 %) 

ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʧʝʨʝʚʘʞʥʦʾ ʢʽʣʴʢʦʩʪʽ ʩʠʣʴʥʠʭ ʢʦʨʝʣʷʮʽʡ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʘʨʮʽʘʣʴʥʠʤʠ 

ʣʽʥʽʡʥʠʤʠ ʨʦʟʤʽʨʘʤʠ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʪʘ ʩʫʤʦʶ ʧʦʢʘʟʥʠʢʽʚ, ʘ ʪʘʢʦʞ ʤʝʥʰʘ 

ʢʽʣʴʢʽʩʪʴ ʟʚôʷʟʢʽʚ ʩʣʘʙʢʦʾ ʩʠʣʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʩʫʤʠ ʨʦʟʤʽʨʽʚ 

ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ. 

4. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʛʨʫʧʽ ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʚʠʟʥʘʯʝʥʠʭ 

ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʣʽʥʽʡʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʦʟʤʽʨʽʚ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʤʽʞ LI-L II, LII-L III , 

L III -L IV, L IV-LV ʟ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʻ (ʧʨʠ rÓ0,3): ʚʽʜʩʫʪʥʽʩʪʴ 

ʜʦʩʪʦʚʽʨʥʠʭ ʢʦʨʝʣʷʮʽʡ ʩʘʛʽʪʘʣʴʥʠʭ ʪʘ ʧʦʧʝʨʝʯʥʠʭ ʨʦʟʤʽʨʽʚ, ʥʘʷʚʥʽʩʪʴ ʩʣʘʙʢʦʾ ʩʠʣʠ 

ʢʦʨʝʣʷʮʽʡ ʚʠʩʦʪʠ (ʚʽʜ 3,8  % ʜʦ 26,9  %) ʪʘ ʩʫʤʠ ʨʦʟʤʽʨʽʚ (ʚʽʜ 1,9  % ʜʦ 25,0  %).  
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ɼʣʷ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʭʘʨʘʢʪʝʨʥʘ ʥʘʷʚʥʽʩʪʴ ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ 

ʩʠʣʴʥʠʭ ʢʦʨʝʣʷʮʽʡ ï ʚʽʜ 77,4  % ʜʦ 81,1  % ʧʨʠ ʤʝʥʰʽʡ ʢʽʣʴʢʦʩʪʽ ʢʦʨʝʣʷʮʽʡ ʩʣʘʙʢʦʾ 

ʩʠʣʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʩʫʤʠ ʨʦʟʤʽʨʽʚ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ. 

5. ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʥʦʩʥʠʭ ʧʨʦʧʦʨʮʽʡʥʠʭ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʥʘʷʚʥʽʩʪʴ ʥʝʣʽʥʽʡʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʚ ʤʝʞʘʭ ʜʽʘʧʘʟʦʥʫ ʥʦʨʤʠ ʜʣʷ 

ʩʫʤʠ ʪʨʴʦʭ ʨʦʟʤʽʨʽʚ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ. ʈʦʟʨʦʙʣʝʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʦʙʯʠʩʣʝʥʥʷ 

ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʠʭ ʥʦʨʤʘʪʠʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʩʫʤʠ ʨʦʟʤʽʨʽʚ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ 

L I-LV ʙʘʟʫʶʪʴʩʷ ʥʘ ʨʦʟʨʘʭʫʥʢʫ ʩʦʤʘʪʦ-ʜʠʩʢʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʥʘ ʦʩʥʦʚʽ ʪʦʪʘʣʴʥʠʭ 

ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʧʦʜʘʣʴʰʦʤʫ ʘʣʛʝʙʨʘʾʯʥʦʤʫ ʧʝʨʝʪʚʦʨʝʥʥʽ ʦʪʨʠʤʘʥʦʾ 

ʬʦʨʤʫʣʠ ʫ ʬʦʨʤʫʣʫ ʨʦʟʨʘʭʫʥʢʫ ʩʫʤʠ ʨʦʟʤʽʨʽʚ. ʂ̔ ʥʮʝʚʠʡ ʚʠʛʣʷʜ ʨʝʛʨʝʩʽʡʥʠʭ ʤʦʜʝʣʝʡ 

ʜʣʷ ʩʫʤ ʨʦʟʤʽʨʽʚ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ L I-L II, LII-L III , LIII -L IV, LIV-LV ʻ ʥʘʩʪʫʧʥʠʤ  

ʫ ʁʥʘʢʽʚ ʪʘ ʯʦʣʦʚʽʢʽʚ: 

Sʄʍɼ LI -LII = K / (6,705 + 0,051 ʭ m - 3,520 ʭ H) Ñ 10 %  

Sʄʍɼ LII -LIII = K / (6,184 + 0,049 ʭ m - 3,244 ʭ H) Ñ 10 % 

Sʄʍɼ LIII -LIV = K / (6,592 + 0,048 ʭ m - 3,475 ʭ H) Ñ 10 % 

Sʄʍɼ LIV -LV = K / (6,822 + 0,047 ʭ m - 3,612 ʭ H) Ñ 10 %  

 

ʫ ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ:  

Sʄʍɼ LI -LII = K / (7,238 + 0,064 ʭ m - 4,005 ʭ H) Ñ 10 % 

Sʄʍɼ LII -LIII = K / (7,096 + 0,058 ʭ m - 3,854 ʭ H) Ñ 10 %  

Sʄʍɼ LIII -LIV = K / (6,817 + 0,056 ʭ m - 3,715 ʭ H) Ñ 10 %  

Sʄʍɼ LIV -LV = K / (6,361 + 0,056 ʭ m - 3,561 ʭ H) Ñ 10 % 

 

ʈʦʟʨʘʭʦʚʘʥ ̔ʥʦʨʤʘʪʠʚʥ ̔ʧʦʢʘʟʥʠʢʠ ʩʫʤ ʨʦʟʤʽʨʽʚ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʤʽʞ LI-LII, 

L II-L III , LIII-L IV, LIV-LV ʤʘʁʪʴ ʚʽʜʭʠʣʝʥʥʷ ʚ ʤʝʞʘʭ Ñ10 % ʜʣʷ ʚʽʜʧʦʚʽʜʥʠʭ 

ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ. 

6. ʇʝʨʝʚʽʨʢʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʛʨʝʩʽʡʥʠʭ ʤʦʜʝʣʝʡ ʦʙʯʠʩʣʝʥʥʷ ʥʦʨʤʘʪʠʚʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʩʫʤ ʨʦʟʤʽʨʽʚ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ ʤʽʞ Lɯ-L II, LII-L III , LIII -L IV, LIV-LV ʫ ʛʨʫʧʽ 

ʶʥʘʢʽʚ ʽ ʯʦʣʦʚʽʢʽʚ ʪʘ ʚ ʛʨʫʧʽ ʜʽʚʯʘʪ ʽ ʞʽʥʦʢ ʧʦʢʘʟʫʻ ʾʭ ʝʬʝʢʪʠʚʥʽʩʪʴ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʨʦʟʨʘʭʫʥʢʫ ʩʫʤʠ ʨʦʟʤʽʨʽʚ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ 
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ʧʦʧʝʨʝʢʦʚʦʛʦ ʚʽʜʜʽʣʫ ʭʨʝʙʪʘ ʥʘ ʦʩʥʦʚʽ ʪʦʪʘʣʴʥʠʭ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʜʦʟʚʦʣʷʻ ʦʙôʻʢʪʠʚʥʦ ʦʮʽʥʠʪʠ ʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʤʽʞʭʨʝʙʮʝʚʦʛʦ ʜʠʩʢʫ ʪʘ ʧʦʨʽʚʥʷʪʠ 

ʟ ʜʘʥʠʤʠ ʢʣʽʥʽʯʥʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ, ʧʨʠ ʷʢʽʡ ʜʘʥʠʡ ʘʣʛʦʨʠʪʤ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ. 

ʂʽʣʴʢʽʩʥʝ ʧʦʨʽʚʥʷʥʥʷ ʥʦʨʤʘʣʴʥʠʭ ʽ ʧʘʪʦʣʦʛʽʯʥʦ ʟʤʽʥʝʥʠʭ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ, ʷʢ 

ʤʘʪʝʤʘʪʠʯʥʦ (ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ), ʪʘʢ ʽ ʧʨʠ ʢʣʽʥʽʯʥʽʡ 

ʽʥʪʝʨʧʨʝʪʘʮʽʾ, ʧʦʢʘʟʫʻ, ʱʦ ʢʣʽʥʽʯʥʠʡ ʚʠʩʥʦʚʦʢ ʪʘ ʚʠʩʥʦʚʦʢ, ʥʘ ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʜʣʷ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ L I-L II, LII-L III , LIII -L IV, LIV-LV ʫ 

ʛʨʫʧʽ ʶʥʘʢʽʚ ʪʘ ʯʦʣʦʚʽʢʽʚ ʟʙʽʛʘʻʪʴʩʷ ʥʘ 85, 7 % - 91,0  %, ʫ ʛʨʫʧʽ ʜʽʚʯʘʪ ʪʘ ʞʽʥʦʢ ï ʥʘ 

89,2 % - 92,3 %.  

ɺʠʧʘʜʢʠ ʟ ʚʠʟʥʘʯʝʥʦʶ ʨʦʟʙʽʞʥʽʩʪʶ ʤʽʞ ʜʘʥʠʤʠ ʢʣʽʥʽʯʥʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʪʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʧʝʨʝʚʽʨʢʠ ʱʦʜʦ ʥʘʷʚʥʦʩʪʽ/ʚʽʜʩʫʪʥʦʩʪʽ ʟʤʽʥ ʤʽʞʭʨʝʙʮʝʚʠʭ 

ʜʠʩʢʽʚ ʩʪʘʥʦʚʠʣʠ 9,0  % - 14,3  % ʫ ʛʨʫʧʽ ʶʥʘʢʽʚ  ̔ʯʦʣʦʚʽʢʽʚ ʪʘ 7,7  % - 10,8  % ʫ ʛʨʫʧʽ 

ʜʽʚʯʘʪ  ̔ʞʽʥʦʢ. ɼʘʥʠʡ ʤʝʪʦʜ ʤʝʪʨʠʯʥʦʾ ʦʮʽʥʢʠ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʽʚ LI-L II, LII-L III , 

L III -L IV, LIV-LV ʦʙôʻʢʪʠʚʽʟʫʻ ʾʭ ʢʣʽʥʽʯʥʫ ʦʮʽʥʢʫ ʟ ʤʝʪʦʶ ʫʥʠʢʥʝʥʥʷ ʚʠʧʘʜʢʽʚ 

ʛʽʧʝʨʜʽʘʛʥʦʩʪʠʢʠ ʽ ʛʽʧʦʜʽʘʛʥʦʩʪʠʢʠ.  
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ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ: 

 

¶ VII ʢʦʥʛʨʝʩ ʥʘʫʢʦʚʦʛʦ ʪʦʚʘʨʠʩʪʚʘ ʘʥʘʪʦʤʽʚ, ʛʽʩʪʦʣʦʛʽʚ, ʝʤʙʨʽʦʣʦʛʽʚ ʪʘ 
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¶ ʅʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ çɸʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʩʫʯʘʩʥʦʾ ʤʦʨʬʦʣʦʛʽʾè, 3 ï 4 

ʞʦʚʪʥʷ 2020 ʨ., ʤ. ɿʘʧʦʨʽʞʞʷ, 2020 ʨ. ï ʜʦʧʦʚʽʜʴ ʪʘ ʧʫʙʣʽʢʘʮʽʷ;  

¶ ʢʦʥʬʝʨʝʥʮʽʷ ɺʅʊʋ çʇʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʪʘ ʪʨʘʥʩʧʦʨʪʫ-

2021. ʇʨʦʙʣʝʤʠ ʨʦʟʚʠʪʢʫ ʛʘʣʫʟʽ ʰʪʫʯʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ ʫ ʤʝʭʘʥʽʯʥʽʡ ʙʽʦʽʥʞʝʥʝʨʽʾ ʪʘ 

ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ʫ ʢʦʥʮʝʧʮʽʾ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ BIOARTè 12 ʪʨʘʚʥʷ 2021 ʨ., ʤ. 

ɺʽʥʥʠʮʷ, 2021 ʨ. ï ʜʦʧʦʚʽʜʴ ʪʘ ʧʫʙʣʽʢʘʮʽʷ. 
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